


PaGouasi mnporpasMya JIHCUHIIHHBL «YacTHbie BONPOCHI IHIAKTHKH
bH3HKRH» 118 odvyalowuxcs no HanpaieHHo noarotoBrd 03.03.02 ®usika
(Ipoduas: ®1i3uKa), cocTaBileHa Ha OCHOBaHHH denepaabHOro
rocyIapCcTBEHHOrO 00pa30BaTeIbHOrO CTaHiapTa BBICLIETO 00pa3OBaHHs —
daxajaBpHaT no HanpaieHutro noaArotosBkH 03.03.02 ®dusuka, YTBEp)KIEHHOIO
npHkazoy  MuHHCTepeTBA HayKM M Bbicuiero oopasoBaHHs Poccuiickofi
@eaepauuu o1 07.08.2020 Ne 891 (¢ 3. u 1om.), [lopsaxka opraHusauni H
OCYUISCTBICHHS  OOpa3oBarTelpHOH  JeATEABHOCTH N0 00pa3oBaTeIbHbIM
MporpaMMamM BBICLIETO 00pa30BaHHg — OporpamyamM dakalaBpHaTa. MporpaMyam
crieLiaIlTeTa.  IporpamMManm  MarMcTpaTypbl, YTBEP/KIEHHOIO  NPHKA30M
MuHucTepeTBa HaykH W Beicliero obpaszomanus Poccuiickoii @enepaunu ot 06
anpes 2021 r. Ne 245 (¢ #3M. M 7J0M.), B COOTBETCTBHH C YYeOHbIM IJAHOM,
VIBepKAeHHBIM YueHbM coBeToM PI'BOY BO « ol ¥Y» 1715 Hadopa 2024 roaa.

Pazpadoruuk:
CT. IpenoiaBarelb E. JI. bouaape

Pabdouas mporpassa vTRepxkIcHa Ha 3aceiauuu xadeiaps! odwell (H3UKH H AHIAKTHRH
GbH3HKH.
lpotoro:t o1 26.05.2024 r. Ne 12

3aseaywoiunil kadeapoii A. B. besyc

COI'VIACOBAHO:

H.0. Jerana (H3HKO-TEXHHUYECKOTO
daryviibrera C. A. ®oreHKo
28.05.2024 r.

YyeOno-MeToIHIecKas KOMHCCHS (PH3HKO-TENXHHUECKOTO (akyIbTeTa.
[Ipotokoa o1 27.03.2024 r. Ne 2.
[Tpeaceaarein B. H. Kotenro

PyroBoanTe M 0CHOBHOI HIpodeccHonaIbLHOI]
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1. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJILHOM
ITPOI'PAMMBbI

1.1.

TpeboBanus k npeaBapUTEIHLHON MOATOTOBKE O0yUYaIOIIUXCs, MPEALICCTBYIOIINE

U COIYTCTBYIOIIME AUCIUIUINHBI, HA KOTOPBIX OCHOBBIBACTCS U3yUCHHE JTAHHOM:
JMCIUIIMHBI IPOTrpaMMbI OakajiaBpuara:
Obwas u sxcnepumenmanvhas usuxa (Beedenue x oucyuniunam gynoamenmanvrou

n0020mosKuU - puzuxa)

Beeoenue x oucyunaunam pynoamenmanvHou noo2omosku - mamemamuxay, « Oowas u

9KCnepuUMeHmanbHas Gusuxa
Mamemamuueckuti ananus
Ileoacozcuxa
Icuxonoeusn

Memoouka obyuenus ¢huzuke (Obwue sonpocol Oudaxmuxku Gu3uxu)
Memoouxa u mexHuxa 0eMOHCMPAYUOHHO20 IKCNepUMeHma

OcHOBbl HAYYHBIX UCCIE008AHUL
OcHosbl  co8peMeHHOU  OUOAKMUKU

KOMNbIOMEPHBIX MEXHONI02ULl 00yueHus husuxe)

CONMYTCTBYIOIIUMHA JUCHUIIJIMHAM:

Qusuku  ([uoakmuueckoe npoexmuposanue

Hngpopmamuxa (Mngopmamuka u memoouxa npenooasanuisi UHGOpMamuKi,)
Memoouxa pewenus 3a0au no gusuke (Memoouxa pewenus usuiueckux 3a0ay)

1.2.

JIMCUMIIMHBL, KypCcOBble pabOThl U MPAaKTUKHU, JJIsi KOTOPBIX OCBOEHHE JTAHHOM

JUCIUTUTMHBI HEOOXOIMMO KaK MPEIIIeCTBYOIIEE:
Opeanuzayus HayyHO-UCc1e008amenbcKoll 0esimeabHOCmu
Memoouka pewenus 3adau no ¢uszuxe (Memoouxa cocmasneruss mecmogvix 3a0anuii)
Ocnoswvi cospemennon ouoaxmuku usuxu (OCHOBbL Neda202U4ecKk020 MAcmepcmea)

Duzuxa 8b1COKUX 3Hep2u12

HHd)OpMCZl{uOHHble U KOMMYHUKAYUOHRHbLE MEXHOJI0cUU 8 06pa306aHuu

2. OIIUCAHMUE JUCHHUIIVIMHBI

2.1.  OO0mas xapakTepucTuKa

HanmeHnoBaHue nmokazaress

3HadeHNE NOoKa3aTes

HazBanue o0pa3zoBaTesIbHON NpOrpamMmbl

03.03.02 ®dusuka (Ilpoduis: Ousnka)

HIudp u Ha3BaHKHE B COOTBETCTBHUHU C
Y4€OHBIM TIJITAHOM

b1.b5.6. YacTHble BONpPOCHI TUIAKTUKA
bu3uKH

YacTth 00pa3zoBaTeabHON NPOrpaMMbl

BapuaruBHas yacTb: BEIOOp 00ydaromerocs

KommgecTBo 3a4eTHBIX CANHNI / Bcero vacos

4144

2.2. PacnpezneneHue 4acoB 1o nepuoaaM o0ydeHHs
O011ee KOJIHYECTBO 4YacOB
v | E CaMOCTOSI-
®opma 2 | @ .
> | @ | qekum- | 1a0opa- | NPaKTH- | TeJbHOI ®opma
o0y4eHust 2| = BCEro
Y | OHHBIX | TOPHBIX | YeCKHX | padoThI + KOHTPOJISA
KOHTAKTHasl
Ounas 315 34 51 59 144 3ayer




3. HOEJIN JINCHUITJIMHBI

obecneuenue NpPoGeccUOHATLHO-MEMOOULECKOU NOO2OMOBKU yuumens @usuKu 8
coomeemcmeuu ¢ MmpebosaHUAMU 20CYOAPCMBEHHO20 CMAHOAPMA K YPOBHIO NOO020MOBKU
0akanaspos, nosvlueHue NpPoPHeccUOHAIbHO2O YPOBHSI NOOLOMABIUBAEMBIX CNEYUATUCTOE,
pacuupenue ux ooWeHayuHo20 Kpy2030pa, apceHana Memoouieckux u npaKmuieckux yMeHull 6
pe3yibmame 0C80EHUsL OCHOBHBIX NOJIOHCEHULL MEMOOUKU (DUSUKU.

4. KOMIIETEHIIUA OBYYAIOIIEI'OCs, ®OPMHUPYEMBIE B PE3YJIBTATE
OCBOEHHSA KOMIIOHEHTA OBPA30BATEJIBbHOM NPOT'PAMMBI, X
NHIAUKATOPBI U IINTAHUPYEMBIE PE3YJIbTATBI OBYYEHUSA

Komnerenuuun NuaukaTopsl Pe3yabTaThl 00y4eHuUsI

I1K-1. Cnocoben I1K.1.2. CnocobeH k I1K.1.2.1 3naet cnocoObl

OCYHICCTBJIAATH OBJIaJICHUIO 3HAHUAMU, BSaHMOI[eﬁCTBHH neaarora ¢ pasiindHbIMU
Te/IarOrYecKyIo YMEHHSMH U HaBBIKaMH, cyOBeKTaMH IeIarornyecKoro mporecca;

JESTeNILHOCTD 110
MPOCKTUPOBAHUIO U
peaiu3anu
00pa30BaTeIHLHOTO
nporecca B
o0pa3oBaTeIbHBIX
opranusanugax OCHOBHOI'O
o0111ero, cpeIHero
o0rmiero oopazoBaHusl.

HancJICHHbIMHU Ha
¢dbopmupoBaHue
CIIOCOOHOCTH K
B3aUMOJICUCTBUIO C
Y4YaCTHUKaMU
00pa3oBaTeIbHOTO
npoliecca Kak BaKHEHUIIEro
HHCTPYMEHTapHUs
npodeccuoHaIbHON
JesITeIbHOCTH IeJarora

[1K.1.2.2 YMmeeT onpenensTs myTH
BSaHMOI[efICTBHSI B KOJIUJICKTUBEC OJIA
JOCTH)KEHHS TIOCTaBJICHHBIX IIEJICH;

T1K.1.2.3 BimageeT MeToqaMHu IICUXOJIOTO-
MeJarornaecKoro UCCieI0BaHms
JIMYHOCTH U KOJIJICKTHBA,

[IK.1.2.4 YMmeeT ocylIeCTBISTh
npenofaBanue (HU3UKH KaK y4eOHOTO
npeaMeTa B COOTBETCTBHUHM C
TpeOOBaHUSIMU TOCYIaPCTBEHHOTO
CTaH/apTa ¥ BIOPAHHOW MPOTpaMMOin
o0yueHus;

[1K.1.2.5 Ymeet hopMupoBath
COBPEMEHHYIO 00pa30BaTEIBHYIO CPELY
JUTSL peain3aliuy yueOHOro mpoiiecca mo
(1076370 N

IIK.1.2.6 3HaeT TeopeTuKo-
METOIOJIOTHYECKUE OCHOBBI (PU3UUECKOTO
00pa3oBaHMs HAa Pa3HBIX YPOBHSIX;

IIK.1.2.7 3HaeT coBpeMeHHBIC KOHIICTIIINN
Y HalpaBJICHUsS Pa3BUTHS QU3MUECKOTO
00pa3oBaHus B CTPaHE M 33 pyOeKoM;

IIK-2. Criocoben
OCYIIIECTBISTh
MperoIaBaHue 1Mo
TOMOJHUTEILHBIM
0011e00pazoBaTebHBIM
porpaMMam

[IK-2.3. OcymecTnusier
0TOOp MPEAMETHOTO
coJiep>KaHusl, METO/IOB,
MIPUEMOB U TEXHOJIOTHH, B
TOM YHCIIE
nH(OPMAITMOHHBIX,
o0OyueHwus,
OpraHU3aMOHHBIX (hopm
y4eOHBIX 3aHATUH, CPEICTB
JIMarHOCTHKU B
COOTBETCTBHU C
TUTAHUPYEMbIMU
pe3yabpTaTaMu 00ydeHusl.

[1K-2.3.1 3naer o0mmue 3aKOHOMEPHOCTH
00pa30BaTeIbHOIO NPOIecca B YCIOBUAX
peanu3aiyy KOMIETEHTHOCTHOTO
MOJIX0/1a ¥ COBPEMEHHBIX
00pa30BaTeIbHBIX TEXHOJIOTHA;

[1K-2.3.2 3HaeT CTpyKTypy, COAEepIKaHUE
u crienuduueckrue 0coOEHHOCTH
METOJINYECKON CUCTEMBI O0yUEHUS
(U3MKe B MIKOJIC: MOTHUBBI, IEIIH,
coJiepKaHue, METOIbI, POPMBI, CPEICTBA,
3aKOHOMEPHOCTH, PE3YJIbTATHI;

T1K-2.3.3 3HaeT 0COOEHHOCTH METOIUKHA
BHEYPOYHOM, BHEKJIACCHOM, BHELIKOJIBHON
yueOHOM U BOCTIMTATENIbHOIN pabOoTHI 1O
¢dusuke;




[1K-2.3.4 3naet Teopus U METOAMKA
WCIIOJIb30BAHUS TEXHUUECKUX CPEIICTB
00y4JeHUs B pa3TUIHBIX 00IACTAX 3HAHHUA
Y Ha Pa3HbIX YPOBHAX 00pa30BaHUS;

T1K-2.3.5 3HaeT 0cOOEHHOCTH IOCTAHOBKHU
71a60paTOPHOrO M JEMOHCTPAIHOHHOTO
SKCIIEPUMEHTA T10 (DHU3HKE B IIKOJIE;

[1K-2.3.6 YMeeT BeIOMpATh ONTUMAIBEHYIO
METOAMKY 00Yy4eHUs B COOTBETCTBHH C
MIOCTABJICHHBIMH 33/1a4aMH1 YPOKa;

T1K-2.3.7 YMeeT IOArOTOBUTH
HE00X0IUMbIE (PU3NUCCKHE
JICMOHCTpAIIUY;

o. IMPOI'PAMMA JUCHUIIJINHBI

Ha3zBanue TemMbl

\ Kparkoe conepkanue TeMbl (BONPOCHI TEMbI)

1. MeTonuka nsyuenust puznku B 7 Kjiacce.

Tema 1. Hauunaem u3y4aTh
¢pusuky.

Mertoarka NpOBEICHHUS IMEPBOrO ypoka Mo (usmke.
BBenenue 351€MEHTOB METOJOJIOTMYECKUX 3HAHUU I10
¢usuke. (MeTonoB mo3HaHus, 00OOMIEHHBIX TUIAHOB,
QIrOpUTMa BBHITIOTHEHUS U OMHCAHUA (PUIUYECKOTO
AKCIIEPUMEHTa, IpaBWJ pellieHus 3ajnad). Meronauka
npenofaBaHus paszaena "Hauumnaem usydatrb Gusuky"
®dusuka Kak ecTecTBeHHas Hayka. dusnueckue Tena u
¢uznueckue sABieHUA. MexaHUYECKue, TEIUIOBBIE,
ANEKTPUYECKUE, MAarHUTHBIE U ONTUYECKUE SIBJICHUA.
Metonel  mccnenoBaHus — (PU3UYECKHX  SIBIICHUH.
HabGmonenuss u  skcnepuMmeHT. UW3mepenue u
U3MepuTeNbHble Mpuoopsl. dusnueckue BETUYHUHBI U
uX equHUIBL. CBsI3b GU3KKH C TOBCEIHEBHOM JKU3HBIO,
TEXHUKOW ¢ TIPOU3BOJICTBEHHBIMH TEXHOJIOTHUSMH.
Coznartenu ¢pusznyueckoil Hayku. Bxiaa oredyecTBEHHBIX
yueHbIX B pa3BuTHe ¢(u3uku. OKpyXKaoluid MHUp, B
KOTOPOM MBI KUBEM. MUKpO-, Makpo- U MEraMupbl.
[IpoctpanctBo u  Bpemsa. IlocienoBaTesnbHOCTS,
POJOJDKUTEIBHOCT M MEPHUOAMYHOCTh COOBITHIA.
Enunnner Bpemenu. M3mepenns npoctpancrsa. JimHa
W eauHUlbl JauHbl. [lmomane U eIuHULbI TUIONIAH.
O6bem u eauHunbl oObema. BsaumopeiicTBue Ten.
3eMHOE MIPUTSKEHUE. OnexTpuzanus TeJ.
B3anmoneiicTBue 3apsykeHHBIX Tell. B3amMmopaerncTBue
MarHuToB. Cuia - Mepa B3auMOJEHCTBUS. DHEPIHsl.

Tema 2. CTpoeHue BelllecTBA.

Meronuka  mnpenojgaBaHus — pasnaena  "CTpoeHue
BemlecTBa'": dusnyueckoe TEIO0 U BeIIecTBO. Macca
tena. EnuHunbel maccel. M3mepeHme Macchl Tel.
Crpoenue BemectBa. ATOMbI U MoJieKyibl. CTpoeHue
aroma. JIBmwkeHWe U B3aMMOJCUCTBHE aTOMOB U
MOJIEKYJI. 3aBUCUMOCTh CKOPOCTH JBUKEHHUS aTOMOB U
MOJIEKYJI ~OT Temmepatypbl Tema. Juddysus.
ArperatHble cOCTOsiHUSL — BemiecTBa. Dusnueckue
CBOMCTBA TE€J B Pa3IMYHBIX arperaTHBIX COCTOSTHHSX.
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[TnotHOCTH BemecTBa. Kpucrammmueckue u aMmopQHbie
Tena. 3aBUCUMOCTb JTUHEMHBIX Pa3MEPOB TBEPIBIX TEJ
OT TEMIIEPATYPHI.

Tema 3. CBeToBBIC AABJICHUSA

Metoquka mnpenogaBaHus — pasgena  "CBeToBble
sBiaeHus":  OnTuyeckue  SBICHHUS B IPUPOJIE.
Hctounuku u npuemMHUKu cBera. CBETOBOW Jyd.
[IpssmonuHeitHoe pacnpocTpaneHnue ceera. CoaHeuHOe
U JIyHHOe 3aTMeHue. Jucnepcus ceera. CeKTpaibHbIHI
cocraB cBerta. l[Bera. OtpaxeHue cBeTa. 3aKOHBI
orpaxkeHus. Ilmockoe 3epkano. PacnpocrpaneHue
CcBeTa B pa3iMuHbIX cpeaax. [Ipemomienue cBera Ha
rpanune 1ByX cped. JIun3pl. OnTtuueckas cuwia U
dboKycHOE  pacCTOSIHHME  JIMH3BIL. [Toctpoenue
M300pakeHHH, JlaBAEMOE TOHKOM JINH30M.
@oromerpuss. Cuna cBeTa M OCBELICHHOCTb. [a3.
Henocratku 3penns. Ouku. Ontudeckue mpudopsl.

2. Meroauka

usydenusi pusuku B 8 Kiacce.

Tema 4. Mexannueckoe IBUKEHHUE.

Metonuka mnpenojaBaHus paszaena 'MexaHHuecKoe
JBUKEHHE": Mexannueckoe JBUKCHHE.
OTHOCHUTENBHOCTh JIBUKEHMUSL. Tpaexropus.
ITpolinennsiii TenoM myTb. CKOPOCTh ABUKECHHS U
€IMHULIBI CKOpOCTH. M3MepeHne ckopocTu JBHKEHUS
Tena. Bunpbel  gBwkenuil.  CpenHssi  CKOPOCThb
HEPaBHOMEPHOT'O JIBVKCHUS. [IpssMmonuneitHOe
paBHOMepHOe JBMKeHue. ['paduku IBMOKEHUS Tena.
BpamarensHoe nBmwkenue Tena. Ilepuon oOpamieHus.
Jlyna - ecrecTBeHHbIH ciiyTHUK 3emin. KonebaTenbHoe
JBUKEHHE. AMIUIMTY/1a, IEPUOJT U YacTOTa KoJeOaHu .
MasTHuku.  MaTtemaruueckuii  MasiTHHUK.  3BYK.
HcTOUHMKM M TIPUEMHHKH 3BYKa. XapaKTEPUCTUKH
3ByKa. PacripocTpaHeHue 3Byka B pa3jM4YHBIX Cpelax.
Otpaxxenue 3Byka. CKOpOCTh paclpoCTpaHEHUs 3BYyKa.
Bocnpusitue  3Byka uenoBekoM. MHdpazByk u
yIbTpa3ByK. BiausiHue 3ByKOB Ha AUBbIE OPraHU3MBI.

Tema 5. Bzaumoaencrsue TeJl.

Metoauka npenojaBaHus pasnena "B3aumoneincteue
Ten" Bsaumoneiicteue TeN. Pesynbrar
B3auMoJieiicTBUa - gaedopMmanusi U HU3MEHEHHE
ckopoctu. Muepumsa. Macca kKak Mepa HHEPTHOCTH
tena. Cunma W eauHunsl  cuibl.  ['paduueckoe
nzo0paxenue cuibl. CloXKeHHe CHIl, JNEHCTBYIOIINX
BJI0JIb OJTHOU IIpsAIMOM. PaBHOBecue cui. MOMEHT CUIIBL.
VcinoBue paBHOBecusi peiyara.  brok. [Ipocteie
MexaHu3Mbl. Jledpopmanus tena. Cuiia yopyrocru.
3akoH ['yka. U3mepenue cwil. JluHamMmoMeTphl. 3eMHOE
nputsbkenue. Cuna tskectd. Bec tena. HeBecomocTs.
Tpenus. Cuna Tpenuss. Kooapounuent tpeHus
CKoNbkeHus. JlaBieHue u cwia AaBieHusd. EnuHUIBI
JapiieHus. J{aBieHue )KuaKocTen u ra3oB. MaHOMETPBHI.
3akon Ilackams. CooOmiarommecs cocyabl. Hacockr.
Atmocheproe maBnenue. M3mepeHue armocgepHOTro
JIaBJICHHUS. Oneir  Toppuuenu. bapomeTpsl.

3aBUCHUMOCTh JaBJ€HHsSI aTMOC(epbl OT BBICOTHI.
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Brrrankusaronias cHuiia. 3akoH Apxumena.
I'mapocratnyeckoe B3BEMIMBAHUE. Y CIOBUS IIJIaBAHUS
TeJl.

Tema 6. Padora u 3Heprus.

Mertonuka mnpenojaBanus —pasgena "PaGora u
sHeprus'": Mexanudeckas pabora. EnuHunpsl paboThI.
MouHoCTh U enuHULBI €€ u3mepenus. Kunernueckas
U moTeHIuanbHas sHeprun. [Ipeobpa3oBanue ogHOTO
BUJA MEXAHMYECKON »HEpruuM B Jpyroi. 3aKkoH
COXpaHEHMsS] MEXaHMYeCKOM »HHepruu. MaluHbl |
mexaHu3Mbl. IIpocteie mexanusmbl. Koaddumuent
nosiesHoro aeiictBusa (KIIJI) mexanusmos. "3omotoe
IIPaBWJIO" MEXAHUKH.

Tema 7. TensioBble ABJICHUS.

Meronuka mnpenogaBaHus pazjena "KonmuecTBo
TeraoThl. TemnoBble MamuHEBl "TemiIoBoe COCTOSHUE
ten. Temmeparypa Ttena. M3mepeHue Ttemmeparypsbl.
BHyTpeHHsis SHeprusi M CHocoObl €€ HM3MEHEHHS.
Tennooomen. Bunabl Teronepenaun. KommdecTtBo
TEIJIOTHI.  YJEJIbHAas  TEIUIOEMKOCTh  BCIICCTBA.
Tennooii 6ananc. Termnora cropanus tormBa. KITJ]
HarpeBatesns. [InaBneHus U KpUCTAIU3alus TBEPIbIX
ten. TemmepaTypa IUiaBieHHs. YJAellbHas TEIIOTA
miaBiieHus. McrnapeHue um KOHJEHCAuus >KHIKOCTEH.
Boza B pa3HbIX arperatHbix cOCTOsIHUSAX. TeMiiepaTypa
KUIEHUS. YJelbHas TeIuioTa MapooOpa3oBaHUs.
[IpeoOpazoBanre »HHEPTUM B  MEXAHUYECKUX U
TEIJIOBBIX Tporeccax. [IpuHIMN 1elCcTBUS TEIUIOBBIX
MalllHH. TenmoBrie JIBUTATEIIN. JIBurarenn
BHYTPEHHETO CropaHus. JKOJOTHYECKHE IPOOJIEMBI
KCITOJIb30BaHUS TEIJIOBBLIX MaIlIVH.

3. Meroauka

u3ydeHus ¢pusnkm B 9 kiaacce.

Tema 8. DiekTpuyeckoe mnoJie.

Meroauka mnpenogaBaHusi pasjenia "DIeKTpUYecKoe
nosnie": DIeKTpu3anus Tel. JNeKTpuueckui 3apsia. JBa
poma  DIEKTpUYECKHX  3apsijoB.  JMCKpeTHOCTH
eKTpUIecKoro 3apsga. CTpoeHue aToma. DJIEKTPOH.
HoH. 3akoH COXpaHEHHs DJIEKTPUYECKOIro 3apsja.
DnexTpudeckoe rmosie. BzaumoneiicTBrue 3apsyKeHHBIX
ten. 3akoH KynoHa.

Tema 9. dneKTpUYECKHUH TOK.

Metoauka npenoaaBaHus paszenia "OIeKTPUYECKHUM
TOK" DnekTpuueckuil ToK. JIeHCTBUS 2IIEKTPUUECKOTO
TOKAa. OJEKTpUUYECKas IPOBOJUMOCTh MaTEpHAJIOB:
IIPOBOJAHMKOB, MOJYIPOBOJHUKOB U JUAJIEKTPHKOB.
Tok B Mmeraymumax. DnexTpuueckas uens. McrouHuku
AIIEKTPUYECKOTO0 TOKa. [‘anbBaHMUECKHUE DJIEMEHTBHI.
AxkymynsaTopsl. Cuna Toka. Amnepmerp. M3mepenue
CWJIBI TOKa. DJeKTpudecKkoe HamnpsokeHue. BonbTMerp.
N3mepenue HaIpPsHKEHUS. DneKTpuueckoe
COTIPOTHUBIICHUE. 3aBUCHUMOCTh COTPOTHUBIICHUS
IIPOBOJHMKA OT €ro JUIMHBI, IUIOIIAAU IONEPEYHOTrOo
CEUYeHHA U Marepuayia. YJIeIbHOE COINPOTUBICHHE
IpOBOAHMKA. PeocTaTel. 3aBUCMMOCTD CONIPOTUBIICHHUS
IIPOBOJAHMKOB OT TeMmeparypbl. 3akoH Oma i

yuactka 1enu. CoelrHEeHHe MPOBOJAHHUKOB. PacueTs
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MIPOCTHIX JIEKTPUUECKUX Iierneil. Pabora m MOIIHOCTH
NIEKTpUYECKOro  Toka. 3akoH  Jlxoyns-JleHna.
DJIeKTpoHarpeBaTelIbHble TPHOOPBL. DIECKTPUUCCKUN
TOK B pacTBOpaXx M pacIulaBax 3JIEKTPOJIUTOB.
KonuuectBo BemiecTBa, BBIAECISIEMOTO BO BpeMs

AIIEKTPOIIH3A. [Tpumenenue AIIEKTPOIIN3A B
MPOMBIIICHHOCTH " TEXHUKE. Toxk B
MOJTYIIPOBOTHUKAX. DEeKTPONPOBOAHOCTD
MIOJTYTIPOBOTHUKOB. 3aBHCUMOCTh TOKa B

MOJIYITPOBOJIHUKAX OT TeMmeparypbl. TepMHUCTOPHI.
DJIeKTpUYecKuid TOK B ra3zax. CaMOCTOSATENbHBIM M
HECaMOCTOSTENIbHBIA paspsasl. I[Ipumenenue toka B
razax B OBITY, B TMPOMBIIIJICHHOCTH W TEXHUKE.
besonacuocTh YyeJIoBeKa npu pabote c
AIEKTPUUYECKUMHU ITPUOOPAMU U YCTPOMCTBAMMU.

Tema 10. MarautHoe mo.Jie.

Metoauka npenojaBanus pasaena "MarautHoe nose"
ITocrosiHHBIE MarHuUTBl. MarHuTHoe MOJ€ 3€MIH.
B3aumozeiictBue MarHuToB. MarHutHoe JeMCTBHE
ToKa. OneIT Opcrena. MarHuTHoe noJje IpoBOJHUKA C
TOKOM. MarHutHoe 10ojie KaTylIKh C TOKOM.
OnexTpoMaruthl. JleiicTBe MarHMTHOrO IO Ha
IPOBOJAHUK C TOKOM. OJEKTPUYECKUE JBUTATEIH.
I'pOMKOTrOBOpHUTEIND. DNEKTPOU3MEPUTEIBHBIE
npuOOpbl. DJeKTpOMarHuTHas MHIAYKOUSA. ONbIThI
®dapages. [ unoreza Amriepa.

Tema 11. AToM 1 aTOMHOE SAAPO.

Meroanka mpenojaBanusi pasnena "ATOMHOE SIpo.
Snepnas snepretuka ": AToM U aToMHOE A1p0. OnbIT
Pesepdopna. Anepnas MOJEIIb aToma.
PanuoakTuBHOCTE. Buabl paguoakTHBHOIO U3ITyYEHUS.
AKTHBHOCTb PaaOHYKIINIOB. HNonnsupyromee
JNENCTBUE PaJMOaKTUBHOIO H3JIydeHus. Jlo3uMeTpsl.
[Ipuponnbiii  paguoakTUBHBIA  (QoH.  BnusHue
pPaZMOaKTUBHOTO W3JIyYEHUS HA JKUBBIE OPraHU3MBI.
Snepnas sHepreTuka. Pa3Butue sSinepHON SHEPTrEeTHUKHU.
DKosiornyeckue npoOeMbl IepHOM YHEPreTUKU.

4. Meroauka usydyenus ¢pusuxku B 10 kaacce.

Tema 12. KuneMaTuka.

Meronvka mnpenogaBaHus pasjaena "KunemaTtuka':
Mexannueckoe ABMKEHHE M e€ro BUAbl. OCHOBHas
3ajjaya  MEXaHUKH U CIOCOObl €€ pelleHus B
kruHemaTuke. u3ndeckoe Teno U MaTepUAIbHAS TOUKA.
Cucrema orcyera. OTHOCUTEIBHOCTE MEXAHUUYECKOTO
IBWXKEHMs. Tpaekropus nABukeHUsa. PaBHOMepHOe
NpsAMOJNIMHEHOE JBWKEHHE. IlyTh M mepeMelneHue.
CkopocTh  ABMXKEHUSA. YPaBHEHHUE PaBHOMEPHOIO
HOPSIMOJIMHEMHOIO  JBW)KEHHSA. 3aKOH  CIOXKECHMS
ckopocteit. 'paduku 3aBUCUMOCTH KWHEMAaTHYECKHUX
BEIIMYUH  OT  BpPEMEHH Ui  PAaBHOMEPHOIO
MPAMOJIMHETHOTO JIBUKCHMS. HepaBunomepHoe
neumxkeHne. CpenHsss M MIHOBEHHas  CKOPOCTb.
PaBHOyCKOpEHHOE IBMXKEHUE. Y CKOPEHUE. Y paBHEHUS
PaBHOYCKOPEHHOT'O JIBUKCHUSL. CxkopocTb u
IIPOMJICHHBIN ITyTh TEJIa BO BPEMsI PABHOYCKOPEHHOI'O
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MPSIMOJIMHEHHOTO JBIKEHUA. ['paduku 3aBUCHMOCTH
KMHEMAaTUYECKUX  BEJIUYMH OT  BpPEMEHH  JJis
PAaBHOYCKOPEHHOT'O  MPSIMOJIMHEMHOTO  JIBUIKEHHS.
CBoOomHOE majeHue Tell. YCKOPEHHE CBOOOTHOTO
najZieHusl. Y paBHEHUS JBUKEHHS BO BpeMsi CBOOOTHOTO
najicHus Tei. PaBHOMEpHOE IBUKEHHUE MATEPHUAIbHON
TOYKHU IO OKpyXHOCTHU. [leproa m kpyroBas yacrtoTa.
VYrioBas ckopocTh. CBA3b JUHEHHBIX U YIJIOBBIX
BEJINYMH, XapaKTEPU3YIOLINX JIBUYKEHUE
MaTepualbHOU TOYKHU o OKPY>KHOCTH.
I{eHTpOoCTpEMUTENIBHOE YCKOPEHHUE.

Tema 13. Innamuka.

Meronuka npenojaBaHus pasgena  «/JIuHamukay:
Mexanuueckoe B3aumoaeictaue tei. Cuiaa. Bunel cun
B MexaHuke. M3mepenue cuit. CioxxeHue cuil. 3aKOHbBI
nuHamuku. [lepBreiii 3akoH HeroToHa. MHepuuanbHbie
cucreMbl orcuera. MuepTHOCTh Tes. Macca U UMITyJIbC
tena. Bropoit 3akon Herotona. Tperuili 3akoH
Herorona. I'pannnsl npuMmeHeHus: 3akoHOB HproToHa.
['paBuTalIMOHHOE B3aMMOIEHCTBHE. 3AKOH BCEMUPHOI'O
TAroTeHusi. ['paBuTaniioHHass mnoctosiHHag. Cuta
TsbkecTd. Bec u  HeBecomocTh. JIBukeHue Tena,
OpOIIICHHOTO BEPTUKAJIBHO BBEpX. JIBHKeHME Tena,
OpOILIEHHOTO  TOPU3OHTAIBbHO. J[BWKeHWe  Tena,
OpOIIIEHHOTO MO/ YIJIOM K TOpU30HTY. MICKycCTBEHHBIE
cnyTHUkH 3emiu. llepBas kocMuueckass CKOPOCTb.
Pa3zButne xocmoHaBTHKM. Bkiajg oTedeCTBEHHBIX
YUEHBIX B pa3BUTHE KOCMOHABTUKH. Jledhopmanius te.
Cuna ynpyroctu. MexaHnueckoe HanpskeHue. 3aKoH
I'yka. Moaynp FOunra. Cunsl tpenusi. Koaddunuent
TPEHHS CKOJIb)KEHUS. [[BH)KeHUE Tena MmoJi JeHCTBUEM
HecKoJbKUX cuil. PaBHoBecue Ten. Buaesl paBHOBecHs
TeJ. YCJIOBUE pABHOBECHS Telld, WMEIOUIEr0 OCh
BpanieHusi. Moment cuiibl. LleHTp TsxecTu.

Tema 14. 3akoHbl cOXpaHeHHMs B
MexXaHHKe.

Metonuka  mpenojaBaHusi  pasfena  "3aKOHbI
coxpaHeHuss B MmexaHuke": Mmmynsc Tenma. 3akoH
COXpaHCHHSI UMITyJbca. PeakTHBHOE JIBIDKEHUE.
Mexanuueckass paboTa U MOIITHOCTb. MexaHu4ecKas
sHeprusi. KuHeTwdeckass W MOTCHIMAIbHAS JHEPTHS.
B3aumnble  mpeoOpazoBaHUsT ~ TOTEHIMATBHONH |
KHHETUYCCKOW JSHEPTUU B MEXaHHUYECKUX IPOIleccax.
[TonHass MexaHHWuYecKas SHEprus. 3aKOH COXpPaHEHUS
SHEepruu. AOCOJIOTHO YIPYTUH yap IBYX Tel.

Tema 15. Mexanuyeckue
K0JIe0AHUSA M BOJIHBI.

Meroavka mnpenonaBaHus pazgena "MexaHudeckue
koneOannst U BoiHbl": KomneOareabHoe IBHIKEHHE.
VcinoBusi BO3HUKHOBeHHS KoseOanuii. CBOOOIHEBIC
kosneOanus. ["apmonnueckue konedanus. AMILTUTYA,
mepuoj;, M 4YacTtota  KojebaHui.  YpaBHEeHUE
rapMoHuM4eckux  kojeOanuil. @Paza  KoneOaHUM.
Matematuueckuii  masTHUK. [lepuon  komeOaHuit
MaTeMaTU4eCcKoro MasTHUKA. [IpyKWHHBIN MasTHUK U
nepuoJ ero kojaebanuii. [IpeobpazoBanue sHepruu npu
KOJICOAHUSX  MATeMAaTHYeCKOTO W MPYKHHHOTO
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MasTHUKOB. BpIHYXIeHHbIE KojeOaHus. Pe3oHaHC.
OHeprus K0J1e0aTeIbHOTO JIBU>KEHMUSL.
(ABTokonebanus.) PacmpoctpaneHue kosieOaHuii B
yupyroui cpene. Ilonepeunsie U NpoOROIbHBIE BOJHBI.
Jlnuna BosHbl. CKOPOCTH pacnpoCTpaHEHHS BOJH.

Tema 16. PeasstuBucrckas
MEeXaHHKAa.

Metonuka npenojgaBaHusi paszaena "PenstuBucrckas
MexaHuka" [IpuHIUI OTHOCUTEIBLHOCTH ODWHINTEHHA.
OCHOBHBIE  TIOJIOXKEHHSI  CICHHAIBHOW  TEOpUHU
otHocutenbHOCTH (CTO). CKOpOCTh CBETa B BaKyyMe.
OTHOCHUTEIBHOCTD  OJHOBPEMEHHOCTH  COOBITHIL.
OTHOCUTENBHOCTD JUIMHBI U BpeMeHU. PensaTuBucTckuii
3aKOH CJIOKEHUS CKOpOCTei. B3amMocBs3b Macchl U
SHEPruH.

Tema 17. CaoiicTBa  ra3os,
JKMIKOCTEeH, TBEPAbIX TeJl.

Metoauka npenogaBanusi paszgena "CBoiicTBa rasos,
JKUIKOCTeH, TBepAbIX Tea" (OCHOBHBIE TMOJOKEHUS
MOJICKYJIIPHO-KUHETUYECKOW  TEOPHH CTPOCHHUS
BElleCTBA M €ro OMNbITHOE OOOCHOBaHWsA. Macca u
pa3Mepbl aToMOB U MoJsekys. KoauuecTBo BelecTsa.
Monsipuas macca. [Toctosinnas ABoraapo. M3mepenue
ckopocTd aABMkKeHUs Mousekyd. (Ombeir  HlTtepha.)
OObsicCHEHHE CTPOCHUS TBEPIBIX TEN, >KUIKOCTEH M
ra3oB Ha OCHOBE aTOMHO-MOJIEKYJISIPHOI'O Y4Y€HHUS O
CTPOCHMM BenlecTBa. Mojenb HAEaNbHOIO rasa.
['a3oBble  3akoHbl. JlaBneHue raza. (OCHOBHOE
YpaBHEHUE  MOJIEKYJSIPHO-KUHETUYECKOW  TEOpUH
UJCANIbHOTO Ta3a. YPaBHEHUE COCTOSHUS UAEAJIbHOTO
rasa. YpaBHeHue MenneneeBa-Kianeiipona.
W3onpoueccel. (CxukeHne rasoB, UX MOJIYYEHHUS U
ucnons3oBanus.) [lapooOpa3oBaHue U KOHJIEHCAIUS.
HacellienHble W HeEHachlleHHbIE Tapel. Kunenwe.
BnaxunocTs Bo3ayxa. Touka pockl. MeToabl u3MepeHus
BJIQKHOCTH BO3/yXa. CsoiicTBa JKHIKOCTEH.
[ToBepxHOCTHOE HaTsKEHHE KUIAKOCTU. CMayuMBaHHE.
Kanunnspuele sBrnenus. CrTpoeHue U CBOMcTBa
TBepAbIX Ten. Kpucramnmueckue u amopdHbie Tena.
Annzotponus kpuctamuios. (O6pa3oBaHre KPUCTAIIIOB
B mnpupoje.) JKuakue KpuCTalbl M WX CBOICTBa.
[IpuMeHeHne SKUIKUX KPHUCTAIJIOB B  TEXHUKE.

[Tonmumepsl:  HMX  CBOHMCTBA M IPUMEHEHHUE.
(Hanomarepuaisr).

Tema 18. OcHoBbl TepMOAMHAMMKH | MeTonuka — npenogaBaHus — pasgena  "OCHOBBI
TePMOJMHAMUKH" TerutoBble SBJICHUS.
CraTtucTu4eckuii 1 TEPMOJMHAMUYECKUI MOIXOABI K
00BSCHEHUIO TEIUIOBBIX SIBIICHUM.

TepmonuHamuueckoe  paBHOBecHe. Temrieparypa.
(Cnocobbl  u3MepeHus Temriiepatrypbl.) BHyTpeHHss
sHeprus Ten. JlBa cmocoba M3MEHEHHsI BHYTpEHHEU
sHepruu Tena. Pabora u konuyectBo Temaotel. PaboTa
TEPMOJAMHAMUYECKOTO  Ipouecca.  TeImIoeMKOCTb.
[lepBbIit  3akOH  TepMOAMHAMUKH.  AnuabaTHBINA
npouecc. Ternossle MamuHbl. [IpuHOMN nencTBUs
TEIUIOBBIX jBurartenei. (/lBurarenb BHYTPEHHETO
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cropanusa. Jlmzenp.) HeoOpaTUMOCTh  TEITOBBIX
poueccoB. XOJOAUIbHAS MaIINHA.

5. Meroauka nzyyenusi pusuku B 11 kiacce.

Tema 19. DnekTpudeckoe mnoJie.

Meroauka mnpenogaBaHusi pasjaenia "DIeKTpUuyYecKoe
none"  Onekrpuueckoe — mose.  HampshkeHHOCTh
AIEKTPUYECKOTO TOJISL. CuiioBbie JIMHUH
AIIeKTpUYeckoro mojs. HanokeHue 3IeKTpUYECKUuX
noJjie. DIeKTpUYecKoe ToJie TOYEUHBIX 3apsi/IoB.
BemiectBo B anexTpuueckom mone. [IpoBonHuku B
AIIEKTPUIECKOM TIOJIE. JIMANEKTPUKH B AICKTPUUECKOM
nonie. [longpuzanus nuanekTpukoB. [lusnekrpuueckast
MPOHUIIAEMOCTH BelecTBa. (BiusHUe AMeKTpUIecKoro
moJis Ha OKUBble opranu3mbel.) PabGora mpu
nepeMeIneHIH 3apsja B OJTHOPOZHOM
AIIEKTPOCTATUYECKOM ToJe. [Totenunan
ANeKTpUUecKoro noiisa. PasHocts nmorennuanoB. CBs3b
HANPSDKEHHOCTH AJIEKTPUYECKOTO TOJSL ¢ Pa3HOCTHIO
MOTEHIIUATIOB.  JJEKTPOEMKOCTh.  DJIEKTPOEMKOCTh
IUIOCKOTO  KOHJEeHcaTtopa. Buubl KOHAEHCATOPOB.
Coenunenue KOHJICHCATOPOB. DHeprus
AIIEKTPUYECKOTO OIS Hcnons3oBanue
KOHJICHCATOPOB B TEXHUKE.

Tema 20. DiieKTpUYECKHH TOK.

Meroauka mnpenojaBaHusl pasnena "DIeKTPUYECKU
TOK" OIJIEKTPUYECKUI TOK. OJeKTpuueckas Lelb.
VICTOYHHUKM U 3J1EeKTPOIpHOOpBl. DIEKTPOJBUKYILAs
cuwia. 3akoH Oma A MOJHOM LenU. DJIEKTPUUYECKHUE
Henu C TOCIENOBaTeIbHBIM M HapajljiedbHbIM
COECIMHEHUEM MpPOBOAHMKOB. PaboTra M MOIIHOCTH
aneKkTpuueckoro Toka. (TemoBoe JeiicTBUE TOKa.)
Mepbl u cpeactBa Oe3omacHOCTH Hpu paboTe ¢
AIIEKTPUYECKUMHU YCTPOUCTBAMHU. DJIEKTPUYECKUI TOK
B Pa3JIMYHBIX cpefax (MeTaiax, )KUJIKOCTAX, ra3ax) u
ero wucnosb3oBaHus. Ilmasma wu ee cBoiicTsa.
(ITpaktrueckoe IIPUMEHEHHE TJ1a3MBbl)
DJEKTPONPOBOAHOCTh TOJIYIPOBOJHUKOB M €€ BHJIBI.
CobcTBeHHas U pUMecHas MIPOBOAMMOCTH
MIOJIYTIPOBOJIHUKOB. DJIEKTPOHHO-BIPOYHBII MEPEXO;
€ro CBOMCTBA M NpuUMeHeHHe. [lomynpoBOAHMKOBBII
muof.  IlomympoBogHMKOBBIE — MPUOOPBI M HX
npuMeHeHne. TOK B BakyyMeé U €ro HpHUMEHEHHE.
DJEKTPOHHBIE NMYYKH M HMX CBOMCTBA. DJIEKTPOHHO-
Jy4deBasi TpyoKa.

Tema 21. DiieKTpOMarHuTHOE 1moJie.

Metoauka MPENOJAaBAHUSA paszaena
"OnekTpoMarHuTHOE  mone"  DIeKTpUYecKoe - U
MAarduTHOE B3aMOJIENCTBHE. BzaumopeiicTBue

MPOBOJHUKOB ¢ TOKOM. MarHuTHOE moJie TOKa. JInHuu
MarHUTHOTO TOJISI TPSIMOTO M KPYroBOrO TOKOB.
Nunykiusa wmarautHOro mois. IloTok MarHUTHON
MHAYKIUU. JleficTBue MarHUTHOTO TOJIsl HA MPOBOAHUK
¢ TokoM. Cuna Ammepa. [lelicTBU€ MarHUTHOTO TOJS
Ha JIBIDKYIIMECS 3apsbkeHHble vactuibl. Cuia
Jloperma. MomeHT cmi,  ACUCTBYHONIMH  HaA
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MPSAMOYTOJIBHYIO PaMKy C TOKOM B MarHMTHOM IIOJI€.
[IpuHIMI AEUCTBHS 3JIEKTpOABUTaTENsl. MarHuTHbIE
cBoMcTBa BemiecTBa. Jlua-, mapa- u peppoMarHeTHKH.
[IpumeHeHre MarHUTHBIX MarepuayoB. (MarnutHas
3anuch WHGOpManuK. BiMsHME MarHUTHOTO TOJIS Ha
JKUBbIE OpPraHU3Mbl.) ODJIEKTPOMAarHUTHAs WHIYKLUS.
Onbitet M. ®apanes. Hanpasnenue MHIYKIMOHHOTO
TOKa. 3akoH AJIEKTPOMATrHUTHOMN WHYKIUU.
CaMOUHIYKIIHSI. QJIC CaMOUHAYKIIWH.
NHayKTUBHOCTD. DHEPTHsi MArHUTHOTO TOJISI KaTYIIKU
C TOKOM. Bpaiienuss mnpsMoyrojbHOH paMKd B
OJHOPOJHOM MAarHUTHOM moJie. llepeMeHHBI TOK.
[Tonyuenue MIEPEMEHHOTO TOKA. I'eneparop
IIEPEMEHHOT0  TOKa.  JIeHCTByromme  3Ha4yeHUs
HanpsDKEHUsT W CWiIbl  Toka. TpaHcdopmarop.
[Ipou3BoacTBO, TEepeaaya U HMCIOJIb30BAaHUE SHEPTUU
AJIEKTPUYECKOI0 TOKA. B3auMOCBS3b 3JIEKTPUYECKOTO U
MarHuTHOTO TIOJIEW KaK TPOSABICHHE  €IUHOTO
AJIEKTPOMATrHUTHOTO TTOJIS.

Tema 22. DileKTPOMArHMTHbIE
KOJIeOaHHUS ¥ BOJHBI

KonebarenbHbrii KOHTYP. Bo3nukHOBEHME
9JIEKTPOMArHUTHBIX Koje0aHWM B KoJeOaTelIbHOM
KOHTYpE. I"'apmoHnuHBIE AJIEKTPOMATrHUTHBIE
KoJIeOaHusl. YpaBHeHMs JJIEKTPOMAarHUTHBIX

rapMOHHMYCCKHUX KoJieOanmii. YacTora COOCTBEHHBIX
Konebanuit koHTypa. IIpeoOpazoBanue sHepruu B
Kosie0aTeIbHOM KOHTYpe. BBIHYXKIIEHHBIC KOJICOaHUSI.
Pe3onanc. ABTOKONE0AHUS. OOpazoBanue u
pactpocTpaHeHHEe 3JIEKTPOMArHUTHBIX BOJIH. OIBITHI
I'epua. CkopoCTh pacnpoCTpaHeHus], JyIMHA U 4acTOTa
AIEKTPOMATHUTHOMN BOJIHBI. [Ixama
ANEKTPOMArHUTHBIX BOJIH. CaoiicTBa
AJIEKTPOMATHUTHBIX BOJIH Pa3JIMYHBIX JUANA30HOB
4acTOT. OJEKTPOMArHUTHBIE BOJHBI B NPHUPOAE U
texnuke. [lpuHnmnm peWcTBUsS  paauoTenedOHHOU
cBs3u. PanuoBenianue u tenesuaeHue. Pagunonokanus.
CoroBas cBsi3b. CIyTHUKOBOE TEJICBUJICHUE.

Tema 23. BoanoBasg M KBAHTOBAaf
ONTHKA.

Mertonuka mnpenonaBaHus pasnena "BonHoBas
KBaHTOBasi onTtuka': Pa3ButHe mnpencraBieHUl O
IpUpoJie cBeTa. PacpocTpaneHue cBeTa B pa3InyHbIX
cpenax. Mctounnku u npueMHUKH cBeta. [lornomenus
u paccesHus csera. Orpaxenue csera. (Ilnockoe u
Kpyrinoe 3epkana. llomyuenue wu3o0pakeHUN cC
MIOMOUIBIO 3epKall. [Ipumenenune 3epKail.)
[Ipenomnenne cBera. 3aKOHBI IPEJIOMIICHHS CBETA.
IToxazarens npenomiieHus. [lonHoe oTpakeHue cBeTa.
(Bomokonnass  omrtuka.)  Jlumsel.  IloctpoeHue
n300pakeHH, MOTYYEHHBIX C IMOMOUIbIO JIMH3. YTOI
3penus. OnTuyeckue npudops! U UX puMeHeHne. CBeT
KaK DJJIEKTpOMarHuTHas BoJiHA. KorepeHTHOCTb
CBETOBBIX BOJIH. WnuTtepdepennus CBETA.
WNuTtepdepeHnoHHbIE KAPTUHBI B TOHKUX TUIACTUHKAX
n mieHkax. (Ilonstue o romorpaduu.) HAudpaxums
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CBeTa. [TpunIMn Ioiirenca-dOpenens.
JludpakunoHHble KapTUHBI OT ILENH, TOHKOM HHUTH.
Hudpaknuonnas  pemerka. Jlucmepcust — cBerta.
IIpoxoxnenue cBera CKBO3b IpusMy. HenpepbiBHbIN
crektp cBeta. Cnekrtpockon. llomspusanus cBera.
EctectBeHHbIl U nonsipuzoBanHblil cBeT. (Iloxyuenue
MOJIIPU30BaHHOTO cBeTa.) KBaHTOBBIE CBOMCTBA CBETA.
I'nnore3a M.[1nanka. CBeToBble kBaHThI. IlocTostHHAs
[Tnanka. ueprus u ummynbe poroHa. [laBiaeHue cBera.
®oroapdexr. Ompbitet  O.I'.CtoneroBa. 3aKoHBI
BHemHero ¢dotodddekra. YpaBuenue ¢hortodddekra.
[Tpumenenune doroaddexra. JIroMuHeceHIusL.
(Doroxmmuueckass nelicTBhe cBeTa.) KBaHTOBBIE
reHeparopel U UX npuMeHenue. [IpuHuun nencreus
KBaHTOBBIX T'€HEpaTopoB. KopnyckylsipHO-BOJIHOBOU
JTyaJu3M CBETa.

Tema 24.
(pusuxa.

ATOMHasi u siaepHasi

Meronuka mnpenogaBaHus paszgena  "ATOMHas U
anepHas ¢usuka" Vcropus nuzydyenus atoma. SnepHas
Mozenb aroma. KsanrtoBelie mnocrtynatel M. bopa.
(Onpiter [I. ®panka u I'. T'epra.) DHepreTudeckue
cocTosiHUA aroma. M3iydeHus U IOIVIOIIEHUs CBETa
aToMaMU. ATOMHBIE U MOJEKYJSPHbIE CHEKTPBHI.
Pentrenosckoe U3IIyYEHHUE. (ITpumenenue
PEHTTEHOBCKOTO  M3JIy4eHHMs] B HayKe, TEXHHKE,
MeIuIUHe, Ha Mpou3BoacTBe.) CHeKTpanbHbIi aHAIU3
U ero IpWIOKEHHUs. Meroabl  perucrpanuu
MOHM3UPYIOUIETO  M3JIy4EeHHs.  ATOMHOE  sIpO.
IIpOTOHHO-HEUTPOHHAsT MOJEAb AaTOMHOIO  sIpa.
Hyxnonsl.  M3otomsl.  fnepHble  cwibl M UX
OCOOEHHOCTH. YcTolunBOCTH anep. Ponp
ANIEKTPUUYECKUX M SACPHBIX CHI B 0OeCreyeHHH
ycTtolunBocTr sfep. PHU3MYeCKne OCHOBBI SIACPHOU
HHEPreTUKU. DHEprusi CBS3U aTOMHOro siapa. Jledexr
Macc. CriocoObl BBICBOOOXKIEHUS SJIEPHON SHEPrHH:
CUHTE3 JIETKUX U pa3JeJIeHNE TSHKEIBIX Aaep. SnepHble
peakuuu. llemHas peakuus pgeneHus suep ypasa.
SnepHslil peakTop. fSnepHas 3HepreTuka M dKOJIOTHUS.
PannoaktuBHOCTE. EcCTECTBEHHass M HCKYCCTBEHHAas
pazivoaKTUBHOCTh. BUIbI paiiOaKTUBHOTO U3JIyYEHUS.
[lepuon momypacmaga. 3akoH  PagUOAKTUBHOTO
pacnana. Ilonyuenue u npumMeHeHNe paavOHYKIHIOB.
(Hozumetpus.  Jlo3pl  w3aydeHUs. 3ammra  OT
MOHM3UPYIOLIETO U3TY4EHUsl. ) OneMeHTapHbIE
yactunbl. OOmias XapakTepUCTUKA 3JIEMEHTapHBIX
yactull. (Kmaccudukanus sieMeHTapHBIX YacTHIl.)
KBapku. KocMuueckoe usiydenue.
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6. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI

6.1. ®opma oOyueHHst — O4YHasA, Kypc — 3, CEMECTp — S

HaumeHoBaHuUs pa3ieioB U TeM Komniecrso acos
Jleku. | Jla6op. | IIpakr. | CPC | Bcero

Pasnen 1.
1. Haynnaem u3y4atb QU3HKY. 1 2 2 S)
2. CTpoeHue BelecTBa. 1 2 2 5
3. CBeTOBBIE ABICHUS 1 2 2 5
Paznen 2.
4. MexaHHYECKOE JIBIDKCHUE. 1 2 2 5
5. B3aumozeiicTBue Tell. 1 2 2 5
6. Pabora u sHEprusi. 1 2 2 5
7. TennoBble SABJICHUS. 1 2 2 5
Paznen 3.
8. DnekTpuyeckoe mosie. 1 2 2 5
9. DneKTpUYecKuii TOK. 1 2 2 5
10. MaruuTHOE 10JIE. 1 2 2 5
11. ATom 1 aToMHOE SAPO. 1 2 2 5
Paznen 4.
12. Kunemaruka. 2 2 2 6
13. Jlunamuka. 2 2 2 6
14. 3akoHbI COXpaHEHUsI B MEXaHHUKE. 2 2 2 6
15. Mexanuyeckue KoiaeOaHHs U BOJIHEI. 2 2 2 6
16. PenaTUBHCTCKAs MEXaHUKA. 2 2 2 6
17. CgoiicTBa Tra30B, XUIKOCTEH, TBEPIBIX 2 2 2 6
TelL.
18. OCHOBBI TEPMOTMHAMHKH 2 2 2 6
Pazgen 5.
19. DrlekTpudeckoe more. 2 2 3 7
20. DneKTpUYeCcKHii TOK. 2 2 3 7
21. DneKTpOMarHUTHOE TOJIE. 2 2 3 7
22. DneKTpOMarHUTHbIE KOJIeOaHHs U BOJHBI 1 3 3 7
23. BoitHOBast 1 KBAHTOBAsI ONTHKA. 1 3 3 7
24. AToMHas ¥ saepHasi pU3NKa. 1 3 3,2 7,2
3auem 4,8 4,8
HUTOI'O ITO KOMIIOHEHTY OIIOII 34 51 59 144

7. OIEHOYHBIE MATEPHAJIBI (CPEACTBA) JJIA TEKYHIEI'O KOHTPOJIA
YCHEBAEMOCTH, MIPOMEXYTOYHOMN ATTECTAIIUA

7.1. KoHTpoabHbIe BONPOCHI

OCHOBHBIE TTOJIOKEHUSI KHHEMATHUKHA MaTEPUATbHON TOYKH.

BexTopHBIi 1 KOOPAMHATHBIN CIIOCOOBI 3a/ITaHUS IBHKEHUS.
3. OCHOBHBIC TIOJIOKEHUS TUHAMUKN MaTepHaIbHON Touku. B3anmonerictue Ten. Cuiibl B
MEXaHHKe.
NueptHOCTH TEN. Macca u UMIyJbC Tela.
3aKOHBI IMHAMUKU MaTEPUAIbHOW TOUKH.
6. YpaBHeHHWE IBIKEHUS CHCTEMbl MAaTEPHAIILHBIX TOUEK. 3aKOH COXPAHCHHS UMITYJIbCA.

™=

ok



10.
11.
12.
13.
14.
15.
16.
17.

15

Mexanundeckas sHeprusi. Pabora cunbsl. MomntHocts. Kunernueckas sneprus Teopema 00
M3MEHEHUU KUHETUYECKOU SHEPTHH.

Cunosoe nosne. [loTeHanbHas sHeprusi; IpUMepbl pacyeTa.

3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTHUU.

AOGCOIOTHO yIpyroe JIoO0BO€ CTOJIKHOBEHHE.

Heynpyrue cTonkHOBeHUs.

TemnoBoe cocrosinue Tein. Temmeparypa tena. 3mepenue temneparypabl.
BryTpeHHsIst sHEprus U criocoObl €e N3MEHEHUS.

TemooOmen. Buasl Temnonepeaaun. KonndyecTBo TEMIOTHI.

VY enbHas TEIUIOEMKOCTh BemlecTBa. TernnoBoi OanaHc.

Temnnota cropanus Torusa. KII/[ narpeBarens.

[1naBneHust U KpUCTAUIM3AIUS TBEPBIX TEI.

7.2. TeMbl NHCbMEHHBIX Pa0OT (TUIBI 32/124)
II;man KOHCIHEKTEI YPOKOB 110 BCEM TCEMaM, C HCIIOJIB30BAHHUEM YKA3aHHBIX BBIIIC
KOHTPOJIBHBIX BOITPOCOB.

8. PACHHPEJAEJEHUE BAJIVIOB, KOTOPBIE NIOJYYAIOT OBYYAIOIIUECSA

OO0mas olleHKa 3HaHHWM OOYYAIOIIMXCS MO AMCHUIUIMHE MpoBoAuTcs mno 100-6annbHoi
IIKAJIC HMCXOJ W3 MAaKCUMyMa, MPHUBEACHHOTO B TaOymie Huke. OpraHu3anuoHHO-ydcOHas
paboTa B ayAUTOpUU OIICHUBAETCS HAa OCHOBE TAaKMX KPUTEPUEB KaK IMOCEIIAeMOCTb 3aHATHUH,
CBOEBPEMEHHOE M KaueCTBEHHOE BBIMIOJIHEHUE JOMAIIHUX 3aJaHUi, aKTUBHOCThH BO BpeMs
MPOBEJCHUS JICKIMOHHBIX W TMPAKTUYECKUX 3aHATUH (ydyacTHe B OOCYKIEHHHU TEKYIIero u
MIPOMJICHHOT'O MaTepuaa, pereHue 3aaad 1 T.11.).

8.1. Cemectp 1

MaxkcumainbHoe
Homepa pasaenos Buasbi pador KOJIMYECTBO
0aJ1J10B
. | OpranuzannoHHO-y4yeOHast abota
ConepxaTenpHbIi P 1 Y1 P 5
00yyYaroIerocsi B ayIMTOPHH
Moxayis |
CamocrosiTenpHas pabora 15
. | OpranuzanuoHHo-yyeOHas aboTa
ConepxaTenpHbIi P 1t Y1 P 5
oOyuarolerocsi B ayIMTOpuu
MOZyJIb 2
CamocrosTenbHas pabora 15
. | OpranuzannoHHO-y4yeOHast abota
ConepxaTenbHblIit P . 4 P 3)
00yyYaroIerocs B ay/IMTOPHH
MOZyJIb 3
CamocrosTenbHas pabora 15
. | OpranuzannoHHO-y4yeOHast abota
ConepxaTenpHbIi P 1 Y1 P 5
00y4YaroIerocs B ayIMTOPHH
MOJyJib4
CamocrosiTenpHas pabora 15
. | OpranuzanuoHnHo-yueOHas aboTa
ConepxaTenbHbIi P 1 i P 5
oOyuarolerocsi B ayIMTOpuu
MOJYJIb 5
CamocrosTenbHas pabora 15
NTOTI'O 100
OOmuii UTOT 32 CEMECTp 100




16

CooTtBeTcTBHE 0AJUIOB OIIEHKE

KoM9ecTEG GAILI0B OneHka o NATHOAILHOH IIKaJjIe
w3 100 ECTS | Ok3amen, nuddepeHunpoBaHHbIi 3auer
3ayer

90-100 A OTJINYHO 3a4TE€HO
80-89 B XOpOIIO 3a4TE€HO
75-79 C 3a4TEHO
70-74 D YIOBJICTBOPUTEIHHO 3a4TCHO
60-69 E 3a4TEHO
35-59 FX HE 3a4TE€HO
0-34 F HEY/IOBJICTBOPUTEIHHO P,

9. OBECIIEYEHUE OBPA30BATEJIBHOI'O NPOLUECCA AJIA JINL C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 3JOPOBbSA U UHBAJINIOB

B xone peanuzanyy JUCHUILIMHBI UCTIONIB3YIOTCS CIEAYIOIINE JOMOIHUTEIbHbIE METOAbI
00y4YeHHsI, TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEXKYTOYHOH aTTeCTalli 00yJaroImuxcs B
3aBUCUMOCTH OT UX MHIMBUYalIbHBIX OCOOEHHOCTEH:

1) JUTSL CJICTIBIX U CITA0OBUIAIINX

— JeKIUH 0(OPMIISIOTCS B BHJIE 3JIEKTPOHHOT'O JJOKYMEHTA, JOCTYITHOI'O C IOMOIIBIO
KOMITHIOTEPA CO CHEIMATHN3UPOBAHHBIM ITPOrPAMMHBIM 00eCTIeUeHHEM;

— JUIs  BBIIOJHEHUS  3aJaHMs  NpU  HEOOXOAMMOCTH  IPEJOCTaBIIAETCS
YBEIMYHBAIOIIEE YCTPOWCTBO; BOSMOXKHO TAK)KE UCIIOJIb30BAaHUE COOCTBEHHBIX YBEINYHBAIOIINX
YCTPOUCTB;

— MUCHMEHHBIE 3a7aHus O(POPMIISIFOTCS YBETUUYEHHBIM IIPH(PTOM.

2) JUIS TIIYXUX ¥ cTaOOCbIIIAIIX

— JeKIUHA OPOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JOKYMEHTA;

— IIUCbMEHHBIE 3aJ[aHUs BBIIOJIHAIOTCS Ha KOMITBIOTEPE B MUCbMEHHOH (opMme;

— 9K3aMeH TPOBOJUTCS B MHCHMEHHOH ¢opMe Ha KOMIBIOTEpE; BO3MOYKHO
npoBesieHue B (hopMe TeCTUPOBAHMUS.

3) JUTSL JIATL] C HapYIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO ammapara:

— JeKIMH 0(POPMIISIOTCS B BUJIE 3JIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C TIOMOIIbIO
KOMITHIOTEPA CO CHEIMATHN3UPOBAHHBIM ITPOrPAMMHBIM 00eCTIeUeHHEM;

— MUCbMEHHBIE 3a[aHUs BBITOJIHAIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOIATCSA B yCTHOU (pOpME MM BBIMTOJIHSIOTCS B MMUCHMEHHOM
(dopme Ha KOMITBIOTEPE.

[Tpur HEOOXOIMMOCTH TIPEeTyCMaTPUBACTCS YBETUUEHUE BPEMEHH IS TIOATOTOBKHU OTBETA.

[Iponienrypa  mpoBeAeHUs  NPOMEXKYTOUHOH — aTTecTtaluu  Ais  oOydarommxcs
YCTAHABJIMBACTCS C Y4YETOM WX HMHIMBUAYAIBHBIX TICHXO(U3UYECKHX OCOOEHHOCTEH.
[TpomesxyTouHas arTecTalusi MOXKET IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[IpoBenenne mpoueAypbl OIEHHBAHUS PE3YJIbTaTOB OOYUYEHHs JIOMyCKAeTCs C
UCIIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTHH.

ObecneunBaeTcst 10CTyl K MHQOPMAIIMOHHBIM U Onbinorpadudeckum pecypcam B CETH
WutepHer Ui Kaxkaoro oOydaromierocs B ¢opMmax, aJalNTHPOBAHHBIX K OrPAaHUYEHUSIM HX
3JIOPOBBS U BOCIIPUATHUS HH(DOpMAITIH:

1) JUTSL CIIETBIX U CIIA0O0BUISIINX

— B [I€YaTHOHN (popMe YBETUUECHHBIM MIPUPTOM;

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

2) IUTSL TIIYXHUX ¥ CI1a00CITBIIIAIINX

— B IIEUaTHOH opme;

- B (hopMe AIIEKTPOHHOTO JJOKYMEHTA.
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3) IU1S1 0OYHArOIIUXCS ¢ HApYIICHHSIMU OOPHO-BUTaTEIBHOTO armapara:
— B IIEUaTHOH opme;
— B (hOpMe JIEKTPOHHOTO JOKYMEHTA.

10 MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHUE YYEBHOI'O
ITPOLOECCA

VYueOHble 3aHATHA MPOBOIATCS B 4-M yueOHOM Kopmyce (1. HoHneuk, mp. TearpaibHbIH,
1. 13). lns npoBeieHUs JIEKIMOHHBIX 3aHATHI TpeOyeTCs ayauTopusi, 000pyI0BaHHAs MEIOBOH
WIA MapKepHOH NOCKOH, MyJIbTHUMEIMMHBIN MPOEKTOP M 3KpaH, HOYTOYK, KOMIUIEKT y4eOHOU
MeOenu Ui CTY/I€HTOB, padouee MECTO MpenoiaBaressi, BbIXo1 B IHTepHET — MPOBOIHOM WK ¢
ucronp3oBanuem Wi-Fi.

Jlnst  BeIMOJIHEHHWS — JabopaTOpHBIX — paboT  TpeOyercs  J1abopaTtopud €O
CHELMATU3UPOBAHHBIM  000pYIOBaHHEM, KOTOpPOE OTBEYAET COBPEMEHHBIM TpPEOOBAHHIM
u(ppoBOro 00pa3oBaHus: UMEET B HATUYUU OOJIBIIOE KOJTUYECTBO PA3IMYHBIX TUIIOB JATYUKOB,
KOTOpBIE TMOJKJIIOYAIOTCS K HOYTOYKy (IJIaHIIETy) ¥ MO3BOJSIOT OCYIIECTBIATH COOp
SKCIIEPUMEHTANBHBIX JaHHBIX, TpaQUuecKuil aHalu3 JaHHBIX, PEIICHUE MaTeMaTHYEeCKHX
ypaBHEHUH, 00paOOTKY IKCIIEPUMEHTAJIbHBIX TaHHBIX.

Jlis caMoCTOSITeNNbHOM paboOThl KCIIONIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayuno#i OMOIMOTEKM YHMBEPCHUTETa W JPYTUX ODJICKTPOHHBIX OHOIMOTEYHBIX 0a3 NaHHBIX,
yueOHO-MeToInYeckoe oOecreueHue, MPeICTaBICHHOE B Y4eOHO-METOIUYECKOM KaOHHeTe
Kadeapsr oOmier Gpu3nku U TuAakTuku pusuku (ayn. 220).

OOyuyaromuecss HMMEIOT BO3MOXXHOCTh HCIIONIb30BaTh  y4yeOHble MaTepuaibl IO
TUCITUIUINHE, pa3MmenieHHbie Ha tiatrgopme Moodle IleHTpa nucTaHIMOHHOTO OOpa30BAHHS
OI'BOY BO «/lonl'Y». Ilpu n3ydeHuH NUCUUIUIMHBI IPUMEHSIIOTCS AJIEKTPOHHOE OOydeHue u
JMICTaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOIOTHH.

C  wucnonp3oBaHHMEM  pecypcoB  MmiIaTGopMbl  JUCTAHIIMOHHOTO  00pa3oBaHUS
OCYIIECTBIISIETCS TEKYLIMH KOHTPOJb 3HAHUN OOy4yaroUIMXcsd Ha OCHOBE TECTUPOBAaHUSA U
IPOBEPKH PE3YyIbTaTOB CAMOCTOATEIBbHOM padoThI.

11. PEKOMEHIAYEMAS JIMTEPATYPA

11.1. OcHoBHas nuTEparypa

1. Mamox H.I'. Meroauka oOyuenus ¢usuke. Kypc nekuuii. JouHY, 2020. — 170 c. —
TeKCT: 3IIEKTPOHHBIN.

2. Meromuka mpernofaBaHus (pU3MKK B cpemHeld mKone : [MH(OPMAIMOHHBINA CIMCOK
mutepatypsl]. Bem. 40 / [coct. B. A. Kporosa] ; JlonHY. Hayu. 6-xa. CrpaB.-6ubauorp. ota. -
Honenk : TonHY, 2015. - 47 ¢ — Tekct: eKTpOHHBIH.

11.2. JlomonHUTENIbHAS JIATEPATYPA

3. byraes, A. M. Meroauka npenojgaBanus Gpu3nku B cpenHeil mkose : TeopeT. OCHOBBI /
A. . byraes. - M. : [IpocBemenne, 1981. - 288 ¢. — TekcT: HEMOCpeICTBEHHBIN.

4. Meronuka npenoaaBanus pusnku B cpeaneit mxone : Yact. omp. / C. B. AHo¢dpukosa,
M. A. bo6koga, JI. A. bopnouckas u ap. ; [lox pen. C. E. Kamenenkoro, JI. A. UBanoBoii. - M. :
ITpoceemenue, 1987. - 336 c.— TekcT: HEMOCPEICTBEHHBIM.

5. Xyropckoi, A. B. CoBpemeHHas quaakTika : [yae0. mocodue] / A. B. Xyropckoid. - U3a. 2-e. -
M. : Beicu. mk., 2007. - 638,[ 1] c.— TekcT: HenocpeaCTBEHHBII.

6. Kpaesckuii, B. B. OcHOBEI 00y4eHus : muaakTuka u Metoauka / B. B. Kpaesckwuii, A. B.
Xytopckoil. - Mocksa : Akanemus, 2007. - 348 c.— TekcT: HENOCPeACTBEHHBIN.
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7. Kamenenxkuii, C. E. MeTonuka pemnieHus 3aaa4 mo GuU3NKe B CPEITHEH IIKOJIC : KH. JJIS
yuutens / C. E. Kameneukwit, B. I1. Opexos. - 3-¢ u3a. - Mocksa : [IpocBemienue, 1987. - 335 c.
— TeKCT: 3JEeKTPOHHBIMN.

9. Neppmkun A.B., I'yrhuk E.M. ®wusuka. 7 kimacc. — M.: Jlpoda, 2017- Tekcr:
3JIEKTPOHHBIMN.

10. ®uzuka. CamocTosTeNbHBIE U KOHTPOJIBHBIE paboTHl. 7 Kiace (aBTopsl: A. E. Mapow,
E. A. Mapon). — M.: JIpoda, 2016 — TekcT: 31eKTpOHHBIH.

11. ®usuka. Augaktuyeckue marepuansl. 7 kiace (aBropsl: A. E. Mapon, E. A. Mapon).
— M.: Jlpoda, 2016 — TekcT: 31eKTPOHHBIN.

12. Tepeiuknn A.B ®usuka, 8 kiacc/ Ilepeimkun A.B., OO0mecTBO ¢ orpaHMYeHHOMN
OTBETCTBEHHOCTHIO «M31aTenbcTBO «DK3amMen», 2016 — TekcT: 3IeKTPOHHBIH.

13. Ileppimkua M.M., I'ytauk E.M ®usuka, 9 xnacce/ [epeimkun U.M., ['ythuk E.M.,
NBanoB A.U., IletpoBa M. A., Akuronepnoe o6mectBo «M3narensctBo «IIpocsemenuey, 2017 —
TekcT: 2IeKTPOHHBIN.

14. Msxumes I'. 5 . ®usuka. 10 kmace / I'. S. Mskumes, b. b. bByxosnes, H. H. Cotckuii.—
M.: [Ipocsemienue, 2010, 366¢. — TekcT: 2IEKTPOHHBIH.

15. Msakumes I'. S . ®usuka. 11 knacc / I'. 5. Mskumes, b. b. Byxosues, B. M. Uapyrum.
— M.: IIpoceemenune, 2014, 399¢. — TekcT: AMEKTPOHHBIH.

12. NHO®OPMALIMOHHBIE PECYPCHI

1. Hauunonanbhasi 3JIEKTPOHHAas OndbaHMoTeKA (HOB): denepanpHas
rocyaapcTBeHHas uH(popMarmonHas cucrema / MunucrepctBo KynbTypel P®; Poccuiickas
rocynapcTBeHHas oubnnoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHmus:

01.09.2023). — PexumM jgoctyma: cBOOOIHBIH, moanmucka. HeoOxoquma ycTaHOBKA MTPOrPaMMHOTO
oOecrnieueHus. — TeKCT: ANEeKTPOHHBIM.

2. eLIBRARY.RU: nayunas snektponHas 6ubnuoreka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru (mata obpamenus: 01.09.2023). — Pexxum noctyma: Juisi aBTOPH3OB.
MoJb30BaTeNen. —TeKCT: JIEKTPOHHBIN.

3. Hayunas »snextponnass Oubnmoreka «KubepJlenunkay: caiit / Accouuamus
«OT1kpbiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum mocryna:
CBOOOJIHBIN. — TEKCT: 2NEKTPOHHBIMN.

4. DNeKTPOHHO-ONOINOTeYHAs cucreMa «Jlanb»: [caiiT]. — URL:

https://e.lanbook.com (mata obOpamenus: 01.09.2023). — Pexxum jgocTyma: JUisl aBTOPHU30B.
nosb30BaTenen. — TeKCT: JIIEKTPOHHBIM.

5. IBC KOpaiit: >nekTpoHHas O0MOIMOTEYHas cucTema: cawT. — Mocksa, 2013. —
URL: https://biblio-online.ru (zata oopamenns: 01.09.2023). — Pexxum nocTyna: Uit aBTOPU30B.
IOJIb30BaTeIe. — TEeKCT: 2JIEKTPOHHBIM.

6. DyeKTpoHHO-0nb1uoTeunas: cucrema J{oul'Y: caiitr / ®I'BOY BO «/lol'Y». —
Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenus: 01.09.2023). — Pexum
JI0CTyMa: CBOOOAHBIHN. — TEKCT: 371€KTPOHHBIM.

7. JIeKTpOHHbI KaTtajgor Hayunoil 6ubmmoreku Jlonl'Y: pasnen caiira / Hb
Joul'Y. — Tekcr: snextponnsiit // DBC Jonl'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mara obpamenust: 01.09.2023). — Pexum gocTyna: mOUCK CBOOOHBIN, SJIEKTPOHHBIE JOKYMEHTHI
— 1y monk3oBareneit Jonl'Y.

8. Duextponnblii apxus JouI'Y: pa3aen caiita/ Hb loal'Y. — TekcT: 21eKTpOHHBIN
// OBC MouI'Y: caitr. — URL: http://repo.donnu.ru/ (nara oopamenus: 01.09.2023). — Pexum
JIOCTYTIa: CBOOOTHBIH.
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13. INPOI'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (kopnoparusnast nunieH3us Joal'Y Ne 46484614)

2. Microsoft Office (kopniopatuBHas nunen3us Joul'Y Ne 46472919)

3. Microsoft Visual Studio (;unensust nporpammsl Dream Spark 11st BBICIINX Y4eOHBIX
3aBEICHUI)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nuuen3zuun GPL, Apache,
BSD a1 ¢cBOGOHOTO MPOTPAMMHOTO 0OECTICUCHHS ).
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