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1IMMOACHUTEJIBHAS 3AITMCKA

1.1 Henap AMCHMIUIMHBI. (OPMHPOBAHUE CHCTEMATH3MPOBAHHBIX 3HAHUM B OOJIACTH
3JIEMEHTAPHON (PU3UKHU KaK 0a3bl JUIsl OCBOEHHS (PU3MKO-MAaTEMAaTHUECKUX JUCLUIUIMH.

1.2 Mecto aucuuniaunsl B cTpykrype OOIL: duciunmuna «OCHOBBI (PU3UKU» OTHO-
CUTCA K JUCLMIUIMHAM 00s3aTeNbHOM YacTH (4acTd, (GopMupyeMoH ydacTHMKaMH 00pa3oBa-
TeNbHBIX oTHOMmEHHH) O10ka b1 (51.0.26).

OcBoeHue JaHHOM JUCLMIUIMHBL ABJsieTcs 0a30i Ui MOCIENYIOUIero N3y4eHus: JUCLIH-
wmH: «O0mas ¥ sKcnepuMeHTaiIbHas ¢u3uka», «Meronuka oOydeHus: Qusuxe», «OCHOBBI
TEOPETUUYECKON (UUKU» U T.1.

1.3 lucuun/juHa HanpapjeHa Ha (OPMUPOBaHMe CJIeYIOIMX KoMneTeHumii: YK-1,
I1K-2, OIIK-8:

- YK-1. CriocobeH ocymecTBIsATh MOUCK, KPUTHUECKUI aHAINU3 U CHHTE3 WH(OpMAIUH,
OPUMEHATh CUCTEMHBIN MMOJIXO JAJIsl peIIeHHs OCTaBIEHHBIX 33/]a4, HHAMKATOPAMHM JJOCTHKe-
HUsL KOTOPOH SABJISIETCS:

e YK-1.2HaxonuT ¥ KpUTHYECKH aHAIU3UPYET MH(POpMAIMIO, HEOOXOAUMYIO I pe-
IIEHUS IOCTABJICHHOH 3a/1auH.

- IIK-2.CriocobeH OCyHIeCTBIATh TMEJarorn4eckylo JesTeIbHOCTh 1O TMPO(GHUIBLHBIM
npeaMeram (AMCUUIUIMHAM, MOAYJISIM) B paMKax IPOrpaMM OCHOBHOTO OOIIEro U CpeaHero oo-
ero o0pa3oBaHus; HHIUKATOPAMH JIOCTHKECHHUSI KOTOPOl SBISETCA:

o JIK-2.3Bnaneer cucreMoil 3HaHUIl 0 (hyHIAMEHTAIbHBIX (PU3MUECKUX 3aKOHAX U TEO-
pUsIX, pU3HUECKON CYIIHOCTH SIBJICHUHN M IIPOLIECCOB B IPUPOJIE U TEXHUKE.

- OIIK-8. CriocoOeH OCYIIECTBIIATh MEAArornuecKyo IeITeIbHOCTh HA OCHOBE CIICIIH-
QJIbHBIX HAYYHBIX 3HAHUH; HHAUKATOPAMM JOCTHKEHUS KOTOPOIl sIBIIseTCA:

e OIIK-8.3 JleMoHCTpUpYET CielIMaJIbHbIE HAyYHbIE 3HAHNS B TOM YHUCJIE€ B IPEIMETHOM
obnacTH.

1.4 TlepeyeHb MJIAHMPYEMBIX Pe3yJIbTATOB 00y4eHusi. B pe3yibTare u3ydeHus TUCIIH-
TUTHHBI CTYACHT JOJIKEeH
- 3HATh!
e MecTO (PU3UKU B CUCTEME HAYK;
®  METOJIOJIOTHIO M METOJIBI HCCIICIOBAaHUH B (PU3HKE,
- YMeTb!
® MPUMEHSATH 3HAHUS DJIEMECHTAPHON (PU3UKH K PEIICHUIO (PU3HUSCKUX 3a1a4:
® ICIIOJIB30BATh MaTEMaTUYECKHI ammapaT Mpy BBIBOJIE CIEACTBUN (PU3NUECKUX 3aKOHOB U
TEOPUiL;
® [UIAHUPOBATh U BBHIMOJHITH Y4eOHOE IKCIIEPUMEHTAIBHOE U TEOPETHUECKOE HCCIeA0Ba-
HUE PUBNYECKUX SIBIICHUMH;
- BJIQ/IeTh.
® CHUCTEMOW TeOPEeTUYECKUX 3HAHUM 10 (PHU3UKeE;
® HaBBIKAMH PEIICHUS TEOPETHYCCKUX 3aJad Mo (PU3MKe Ha YpOBHE, COOTBETCTBYIOIIEM
TpeOoBaHUSM TPOGUIBLHOTO YPOBHS MOJATOTOBKU MO (U3MKE B 00mIeoOpa3zoBaTebHOM
IIKOJIE;
® METOJOJIOTHEH W METOIaMU (PU3HUIECKOTO IKCTICPUMEHTA.
1.5 O6mas Tpya0eMKoCTh JUCHUMIHNHBI «OCHOBBI (DH3UKM» COCTaBISET 2 3aUETHBIX
enunmIb (nanee — 3E)(72 yaca):

KoJu-Bo
Ne HaumeHoBaHue pa3jaesa Kypc Cemectp YACOB 3E

1. | OcHoBBI pu3UKH 1 1 72 2




1.6 O0bem AMCUMIIMHBI M BUABI Y4eOHOI 1esiTeIbHOCTH

O0beM TUCHUILIMHBI M BHIbI YUe0HO /iesiTeJIbHOCTH (0uHas ¢popMa o0yueHus1)

Bun yueOHo# padoThl Bcero yacosn Cemectp 1
OO0m1ast TpyA0EMKOCTh 72 72
AyIUTOpHBIE 3aHATUS 36 36
Jlexnun 14 14
[TpakTHueckue 3aHsTH 22 22
CamocTosTenbHas paborta 36 36
Bun utoroBoro KoHTpoOIS - 3a4UeT

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHHUE

2.1 O4ynas ¢opma od0yueHus

YueOHO-TeMAaTHUYECKHIi IJIaH

AyIUTOPHBIE 3aHATHS Camocrosn-
HaumenoBanue Bcero
Ne IIpakTHyeckne | TeJbHaAsA
TeM (pa3aesioB) 4acoB Jlexkuun
3aHATHA paGora

MexaHnka 14 6 8 14

1. | Kunematuka
4 2 2 4
2. | lunamuka
4 2 2 4

3. | 3akoHBI coXpaHEHUsI B MEXaHH-

Ke 4 2 2 4
4. | Craruka. Mexanuveckue

KoJie0aHMs U BOJHBI. 3BYK. 2 1 1 2

MouekyasipHas (pusuxa.

TenJioBble sIBJICHUSA 4 2 2 4
5. | OcHOBBI MOJIEKYJISIPHO-

KUHETUYECKON Teopuu. Temme-

patypa. OHeprus TEIUIOBOTO

JIBUKEHHUSI MOJIEKYN. YpaBHe-

HUE COCTOSHUS HJICATBHOTO

ra3a. ['a3oBbie 3aKOHBI 2 1 1 2
6. | OCHOBBI TEPMOJMHAMUKHA 2 1 1 2

OCHOBBI 2J1eKTPOAHHAMUKH 6 2 4 6
7. | DnekTpocTtatuka. 3aKOHBI TO-

CTOSIHHOTO TOKa 2 1 1 2
8. | MarautHOe TIONIE. DIEKTPO-

MarHuTHass WHAYKIUSA. OIeK-

TPOMarHUTHbBIE Kosie0aHusl.

DIEKTPOMarHUTHHIE BOJIHBI 4 2 2 4

OnTuka 6 2 4 6




9. | CBeToOBBIE BOJIHBL. JIEMEHTHI
TEOPUH OTHOCUTEITHLHOCTH 2 1 1 2
10 | M3mydyeHue u CIEKTPBI 4 2 2 4
KBanToBas ¢pusuka 6 2 4 6
11 | CBeToBbBIE KBAaHTHI 2 1 1 2
12 | Atomnas  ¢usuka. Dusmuka
aATOMHOTO si/Ipa. DJIeMEHTapHBIC
YACTHIIBI 4 2 2 4
3auér
HUTOIro 36 14 22 36
HNHTepakTHBHOE 00yUYeHHe MO TUCIUTIINHE
®dopma Koa-
HaunmenoBanue Bun p
Ne UHTEPAKTHBHOIO 3a- BO
TeM(pa3aesioB) 3aHATHA
HATHA 4acoB
1. Jnnamuka JIK Jlekuus-nuckyccus 2
2. 3aKOHBI COXPAHEHUS B MEXaHUKE JIK Jlekuus-KoOHCyIbTalUS 2
3. TBopueckast MmacTep-
DneKTpocTaTuKa JIK p P 2
CKast
4, Jlexnus ¢ 0ObIBIIEH-
CBeTOBbBIE BOJIHEI JIK H 2
HBIMH OIINOKaMU
5. Pabora B maibIx TI-
Kunemaruka I13 Py 2
max
6. DIeKTpOoCTaTHKA I13 TBopueckast rocTUHAS 2
7. Pa6oTa 1o BHI€O CIO-
N3ny4eHus u CieKTpsl I13 A 2
JKeTaM
UTOIro 14

3 COAEP)KAHUE TEM (PA3EJIOB)

MEXAHHUKA

Tema 1. Kunematuka

Kunemaruka touku. IlosmoskeHne To4ku B mpocTpaHCTBE. BexkTopHble BenuuuHbl. Jlei-
cTBUS Haja BekTopamiu. [Ipoeknus BekTopa Ha ock. CriocoObl onucanus aApuxkeHus. Cuctema ot-
cuera. [lepememenne. CKOpOCTb paBHOMEPHOI'O NMPSIMOJIMHENHOIO JIBUKEHMs. Y paBHEHHUE paB-
HOMEPHOT'0 NPSAMOJIMHENHOIO JBMKEHHS TOYKA. MIrHOBEHHast CKOpOCTh. CII0KEHHE CKOPOCTEH.
VYckopenue. J[BM>KEHUE ¢ OCTOSIHHBIM ycKopeHneM. Ennnuna yckopenus. CKopocTh Npu JBU-
KEHUU C TOCTOSHHBIM YCKOPEHUEM. YPABHEHMS JABUKEHHS C IOCTOSHHBIM ycKopeHueM. CBo-
6oaHO€e MajaeHue Tell. [IBrkeHre ¢ MOCTOSIHHBIM YCKOPEHHEM CBOOOAHOTO mMajaeHusi. PaBHoMep-
HO€ JIBUKEHHUE TOUKH 110 OKPYKHOCTH.

Kunemaruka tBepnoro tena. [IBmxenue ten. IloctynarensHoe nBuxkeHue. Bpamarens-
HOE JIBM)KEHHME TBEPJIOTO Tena. YTJIOBas ¥ JINHEWHAsI CKOPOCTH BpPaICHUSI.

Tema 2. lunamuka

3akoHbl MexaHuku HproroHa. OCHOBHOE yTBEp)KICHHE MEXaHUKH. MaTepuanbHas TOYKa.
ITepBoiii 3akoH HptoToHa. Cuiia. CBsi3b MEXKIy YCKOpEHHEM U cuiioil. Bropolt 3akon HeroToHa.
Macca. Tperuii 3akoH HerotoHa. Enuauns! Maccsl U cuibl. [lonstue o cucreme equnun. Muep-
LIMAJIBHBIC CHCTEMBI OTCUETA Y IPUHIUI OTHOCHTEIBHOCTH B MEXAHUKE.
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Cutel B Mexanuke. Cuiiel B ipuposie. I'paButanmonssie cuiibl. Cuiibl BCEMUPHOTO TATOTE-
HUA. 3aKOH BCEMUPHOro TiaroreHus. [lepBas kocmuueckas ckopocts. Cuia TskxecTd U Bec. He-
BecoMocTh. Cuinbl ynpyroctu. Jledopmanus m cunsl ynpyroctd. 3akoH ['yka. Cunbl TpeHHS.
Ponb cun tpenus. Cusbl TpeHUSI MEXY CONPUKACAOILMMUCS OBEPXHOCTAMU TBEPABIX Tel. Cuilbl
COIPOTUBIICHUS IPU JBMKEHUU TBEPABIX TEN B KUAKOCTSX U razax.

Tema 3. 3akoHbBI COXpAHEHUS B MeXaHUKe

3aKoH cOXpaHEeHHs UMIylbca. MMmynbc marepuanbHO TOukH. [pyras dopmyiaupoBka
BTOpOro 3akoHa HproToHa. 3akOH coxpaHeHHs uMITylbca. PeakTMBHOE ABMXKEHHE. YCHEXH B
OCBOEHUHM KOCMHUYECKOTO IIPOCTPAHCTBA.

3akoH coxpaHeHus 3Hepruu. Pabota cuiabl. MomHocTh. DHeprus. Kunetndeckas sHeprus
u ee u3MeHenue. Pabora cuibl Tshkectr. Pabota cuitel ynpyroctu. [loTennmansaas sHeprus. 3a-
KOH COXPAHEHHUs SHEPIMHM B MEXAHHUKE. Y MEHBLICHHE MEXaHUUECKOW SHEPIUM CUCTEMBI MO JACH-
CTBHUEM CHUJI TPEHUSL.

Tema 4. Ctatuka. Mexann4yeckue Ko1e0aHUA M BOJIHBI. 3BYK

PaBHOBecue abcontoTHO TBepAblx Teil. PaBHoBecue ten. llepBoe ycioBue paBHOBecHs
TBepaoro Tena. MomeHT cuibl. Bropoe yciioBue paBHOBECHs TBEPOTO Tea.

Mexanuueckue kojiebanusi U BOHbL. 3ByK. KonebarensHoe NBUKECHHE.
CBoboaubie konebanus. Konebarenbuble cucteMbl. MasTHUK. BenndyuHbl, XapakTepu3yIOIIie
KosebaTenpHOE NBIKeHUE. ['apmonmueckue xosiebanus. [IpeBpamienre sHepruu mpu Koieda-
TEIHHOM JBMKCHHMH. 3aTyxaroluiue kKoneOaHus. Beinyxnennsie konebanus. Pesonanc. Pacmpo-
cTpaHeHue kojebanuil B cpene. Bonnbl. [IpososbHble U nonepedHble BOJHBL. J[JMHA BOJHBIL
Ckopoctb pacnpocTpaHeHust BoJH. VicTouHuKY 3ByKa. 3BYKOBbIE Koliebanus. Bricota u TemoOp
3ByKa. ['poMkocTh 3ByKa. Pacnpoctpanenue 3Byka. 3ByKoBble BOJHBL. CkopocTh 3Byka. Otpa-
KEHHE 3ByKa. DX0. 3ByKOBOM pe3oHaHC. YIbTpa3Byk u uHbpa3Byk. aTepdepenius 3Byka.

MOJIEKYJIAPHASA ®U3UKA. TEIIVIOBBIE ABJIEHUSA

Tema 5. OcHOBBI MOJIEKYJIAPHO-KHHeTHYecKoii Teopuu. Temmeparypa. JHeprusi
TEIUIOBOI'0 JABUKEHHS MOJIEKYJ/. YpaBHEHHE COCTOSHUSA HAeaJlbHOro rasa. I'azoBblie 3aKo-
HbI

OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON Teopuu. OCHOBHBIE MOJIOKEHHUS MOJIEKYJISIPHO-
KMHETH4YECKO Teopuu. Pazmepsl monekyi. Macca monekyi. KonudectBo BemectBa. bpoyHoB-
ckoe aBrkeHue. Cuibl B3aumMojieicTBus Mosekyn. CTpoeHue ra3000pa3HbIX, )KUIKUX U TBEPAbIX
Ten. MneanbHblil ra3 B MOJIEKYJISIpPHO-KHHETHYECKON Teopud. OCHOBHOE ypaBHEHUE MOJIEKYJISIp-
HO-KMHETUYECKON TEOPUU rasa.

TemnepaTtypa. DHeprus TEIUIOBOTO IBUKEHUS MoJeKyll. TemmepaTypa U TEIJIOBOE paB-
HoBecue. Omnpenenenue Temneparypbl. AGCONIOTHAs TemnepaTypa. Temmneparypa — mepa cpe-
HEWl KHHETHYECKOW SHEPTUU MOJIEKYI.

YpaBHEHHE COCTOSIHUS UICAIBHOIO rasa. ['a30Bble 3aKOHBI. YpaBHEHHUE COCTOSHUS HJIE-
aJIBHOTO Ta3a. ['a30BbIE 3aKOHBI.

Tema 6. OCHOBBI TEPMOAMHAMHMKH

OcHoBbI TepMOAMHAMUKH. BHyTpenHsis sueprus. Pabora B repmoannamuke. KonnyectBo
TermnoTsl. [lepBblii 3akOH TepMoaMHAMUKHU.IIpuMeHeHHe NepBOro 3aKkOHAa TEPMOAUHAMUKHU K
pa3iauuHbIM nporeccaM.HeoOpatumocTs nporeccoB B npupoje.CTaTUCTUYECKOE UCTOJIKOBAHNE
HEoOpaTUMOCTH TpolieccoB B npupoze.llpuniunsl neiictBus TemioBsix asurareneil. Kosgpou-
nueHT nosiesHoro aevcteus (KIIJ[) TermioBsix ABUTATENEH.

OCHOBBI 2JIEKTPOAUHAMHUKHA
Tema 7. JnekTpocTaTuka. 3aKOHBI NOCTOSTHHOTO TOKA
DJIEKTPOCTaTUKA. DIIEKTPUUYECKUHN 3apsij U dJIEMEHTapHbIE YacTHUIIbl. 3apsiKEHHbIC Tela.
DneKTpu3anus Tel.3aKOH COXpaHEHUs JJIEKTPUUECKOro 3apsia.OCHOBHOM 3aKOH 3JIEKTPOCTATHU-
k1 — 3akoH Kynona. Eqununa snektpuyeckoro 3apsana.biamzkoaeicTBue u 1eicTBUE HA pacCcTo-
SHUU. DnekTpuueckoe nose.HampsokeHHOCTh anekTpuueckoro nods. IlpuHnun cynepno3unuu
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nosieid. CUIOBBIE JIMHUM 3JIEKTPUUECKOro moiid. HampskeHHOCTh HOJSL 3apsiKEHHOTO MIapa.
[IpoBOJHUKYN B AJIEKTPOCTATUUECKOM T0JIE. [ JUAIEKTPUKH B 3JIEKTPOCTATUYECKOM MoJie. J[Ba BU-
na audnektpukoB.llonspusanus ausnektpukoB.lloTeHlnanbHas 3HEprusi HApsHKEHHOTO Tela B
OIHOPOJHOM 3JIeKTpocTaTudeckoM mnoJie.IloTeHuan 3aeKTpoCTaTUHYeCKOro MOoJisi U Pa3HOCTh
noTeHIManoB. CBsi3b MEXIY HANpPSHKEHHOCTBIO AJIEKTPOCTATUYECKOTrO TMOJIS U Pa3HOCTHIO IO-
TEHIIMAJIOB. OKBUIIOTEHIUAJIbHBIE TMOBEPXHOCTU. JIEKTPOEMKOCTh. EIMHUIIBIIICKTPOEMKO-
ctu.Konaencaropbl. OHeprust 3apsbkeHHOro KoHaeHcatopa. [Ipumenenre KOH1eHCaTOPOB.

3aKOHBI MMOCTOSTHHOTO TOKa. DJeKTpuieckuii Tok. Cuia Toka. YCIoBHS, HEOOXOIUMBIE
JUISL CYIIECTBOBAHUS 3JIEKTPUUYECKOro Toka. 3akoH Oma mis yyactka nenu. ComnpoTHBIIEHUE.
OnekTpuueckue menu. [locnenoBaTenbHOE U MapalIeIbHOE COSTMHEHUST TPOBOIHUKOB. PaboTa
Y MOIIIHOCTB ITOCTOSIHHOTO TOKa. DJIEKTPOJBIKYIIAs criia. 3akoH OMa JJis OJTHOM 1IeTIH.

Tema 8. MaruuTHoe moJjie. DJIEKTPOMATHUTHAS HHAYKIUA. DJIEKTPOMArHUTHbIE
K0JIeOaHHMs. DJIeKTPOMATHUTHBIE BOJHBI

MaruutHoe nosie. B3aumopelictBue TokoB. MaruutHoe mosie. BeKTop MarHuTHOW WH-
TyKIuu. JIuHum MarauTHON uHAYKUMU. Moynp BekTopa MarHuTHOM unaykuuu. Cuna Amnepa.
DneKkTpousMeputenbHble pubopsl. [Ipumenenne 3akona Ammepa. I'pomkoroBopurens. Jlei-
CTBME MAarHUTHOTO MOJS Ha ABWKYyluMics 3apsan. Cuna Jlopenna. MarnuTHble cBOMCTBa Bellle-
CTBa.

DnekTpoMarHuTHas MHAYKIUsA. OTKPBITHE 3JIEKTPOMArHUTHOW WHIYKIMHA. MarHUTHBIN
notok. HampaBnenue nHaykuunoHHoro toka. [IpaBuiio JleHna. 3akoH 31€KTpPOMAarHUTHOM WH-
nykiuu. Buxpesoe anexkrpuueckoe noje. CaMouHIyKIUs. VIHIYyKTUBHOCTh. DHEPrusi MAarHUTHO-
ro MOJISl TOKAa. DJIEKTPOMArHuTHOE TOJI€.

DnekTpoMarHuTHeIe KoJjiebaHus1.CBOOOHBIE U BBHIHYK/ICHHBIE 2JIEKTPOMAarHUTHBIE KOJie-
Oanus. KonebarensHbiit KOHTYp. [IpeBpaliienue sHepruu npu >MEKTPOMArHUTHBIX KOJICOaHUSIX.
AHaJIOTHS MEXIy MEXaHUYCCKUMH M JICKTPOMArHUTHBIMU KOJIeOaHUSMU. YpaBHEHUE, OMUCHI-
Balollee MPOIIeCcCHl B KonebarensHoM KoHType.Ileproa cBOOOIHBIX 2NIEKTPHUECKUX KOJIeOaHHi.

DneKTpOMarHuTHbIE BOJHBI. YTO Takoe 3JeKTpOMarHuTHasi BOJHA. DKCIEPUMEHTAIbHOE
oOHapyXeHHe dJeKTPOMarHuTHhIX BOJH. M300perenue pagno A. C. [Tonosem. [Ipuniuns! pa-
nuocBs3u. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH. PacmpocTpanenue paanoBosiH. Paguonokanus.
[TonsiTue o TeneBuneHnn. Pa3purue cpeacTB CBA3H.

OIITUKA

Tema 9. CBeTOBBIE BOJIHBI. JJIeMEHTbl TEOPUHM OTHOCUTEJIBLHOCTH

CeertoBbie BosiHbL.CKOpocTh cBeta. llpuHnmn I'roiireHca. 3akoH OTpaXXeHHs CBeTa. 3aKOH
npenomienust ceera.llonmnoe orpaxenue.Jlunza.lloctpoenne uzobpakenus B nauH3e.Dopmyra
TOHKOM JIMH3BI. YBenuueHue nuH3bl. [ucnepcus cBeta. MHTepdepeHns MeXxaHn4eCKUX BOJIH.
Unrepdepennus creta. Judpakuusa mexannueckux BosH. udpakuus cera. [udpakiuonHas
pewierka. I[lonepedHocTs cBeTOBBIX BOJH. [lomspusanus ceera. I1onepedyHoCTs CBETOBBIX BOJIH U
AJIIEKTPOMATrHUTHAs TEOPHS CBETA.

DONEeMEHTBl TEOPUH OTHOCUTEIBHOCTH.3aKOHBI NIEKTPOJAMHAMUKHM W IPUHLUI OTHOCH-
tenpHOCTH. I locTynarsl TEOPUHU OTHOCHUTEIBHOCTU.OTHOCUTENBHOCTD OJIHOBPEMEHHO-
cTU.OCHOBHBIE CJIE/ICTBUS, BBITEKAIOUIUE W3 IOCTYJIaTOB TEOPUU OTHOCUTEIBHOCTH. 3aBHCH-
MOCTb MacChl OT CKOpOCTH. PenmsatuBrcTcKas nuHaMuka. CBsI3b MEKIy MacCOW U SHEPTHUEH.

Tema 10. U31y4eHHe U CIEKTPBI

N3nydyenune u cnektpsl. Bunsl uznydennii. Mcrounukn cBera.CHekTpel U CIIEKTPAJIbHBIE
anmapatbl. Bunel cnexktpoB.CnektpanbHbiii ananus. MHdpakpacHoe u ynbTpaduoneToBoe U3iy-
yeHus. PentrenoBckue smyun.lllkana 351€eKTpOMarHuTHEIX U3JTy4EHHI.

KBAHTOBAS ®U3UKA
Tema 11. CBeTOBBIC KBAHTBI
dorordpdexr. Teopus dororddexra.@oronnr.lIpumenenune dotoaddekra. JlaBieHue
CBeTa.



Tema 12. ATomHas ¢puznka. PU3HKa aTOMHOIO0 AApa. JJIeMeHTapHbIe YaCTHIbI

AtomHuas ¢usuka.Ctpoenune aroma. OnbiTel Pe3epdopna.KBanToBsie mocrynarel bopa.
Mopgeins aroma Bogopoaa 1o bopy. Tpyanoctu reopuu bopa. KBanrosas mexanuka. Jlasepsl.

®u3rka aTOMHOrO siipa. Metoabl HaOIOIEHUSI U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHI.
OTKpbITHE pagOaKTUBHOCTH. Anb(da-, 6eTa- 1 raMMa-u3inyueHus. PaanoakTuBHBIE MpeBpalie-
HUs. 3aKOH paJiMOaKTUBHOTO pacnana. [lepuon momypacnana. M3oronsl. OTKpeITHE HEHTPOHA.
CrpoeHue aToMHOrO s1pa. SlnepHble cuilbl. DHEPIUsl CBA3M aTOMHBIX sJep. SaepHble peakiuu.
Henenue saep ypana. Llenubie sauepHble peakuuu. SnepHblid peaktop. TepMosiaepHble peakiuu.
[Ipumenenue snepHoit sHepruu. IlosyueHue paguoOAaKTUBHBIX M30TONOB M WX IPUMEHEHHUE.
buonornueckoe neicTBUE PaAOAKTUBHBIX U3TYyYEHUN.

DneMeHTapHbIe YacTHLbl. Tpu 3Tama B pa3BUTUM (PU3UKHU dJIEMEHTAapHBIX dactuil. OT-
KpBITHE MTO3UTPOHA. AHTUYACTHULIBI.

4 METOANYECKHUE PEKOMEHJAIIUU (YKA3AHUA) JJ1A CTYAEHTOBIIO U3Y-
YEHUWIO JUCHUITJINHBI

MeTtoanyeckue peKOMEeHAAINH K JTeKIHAM

B upaeane yxe 10 JEKIUH CTYISHT JOJDKEH OETIIO MPOCMOTPETh YU4eOHO-METONNYECKUIA
KOMILJIEKC, Y4€OHHK, XOTs1 Obl OJJUH U3 UCTOYHHUKOB I10 Y4€OHOH, y4ueOHO-METOAMUECKON U Hay4-
HOM JIuTepaType Mo TeMe JIEKIIUU C T€M, YTOObI UMETh NPEACTaBIECHUE O MPOoOIeMax, KOTOpbIe
OyayT pa3dbupaThCs B JICKIIHH.

OH N0JKeH TaK)Ke€ MBICJIEHHO MPUIIOMHUTH TO, YTO YK€ 3HAET, KOTJa-TO YMUTaj, u3ydal
10 JPYTUM IpeIMeTaM IIPUMEHUTENBHO K JaHHOH Teme. [ 1aBHOE B IOArOTOBUTENBLHON paboTe K
JeKu — (GopMupoBaHHe CyOBEKTHBHOTO HACTPOSHHS HA XapakTep WH(GOpMAIUU, KOTOPYIO OH
HOJYYMT B JIEKIIMU IO COOTBETCTBYIOUIEH TeMe. MHora 11 3Toro ObIBaeT JOCTaTOYHO O3HAKO-
MUTBCSI ¢ pabouell yueOHoi mporpammoil. CTyAeHT AOKEH MOMHUTh, YTO HUKAKOH y4eOHUK,
HUKaKasi MOHOrpadusi WM CTaThs HE MOT'YT 3aMEHUTh yueOHYIo JeKIuio. B cBoto ouepenp, pa-
0oTa CTyJEeHTa Ha JEKIUU — ITO CJIOXKHBIA BUJ O3HABATEIbHOW, MHTEIJIEKTYaIbHOU paboThI,
TpeOyrolei Hanps KeHNs, BHUMaHUs, BOJIM, 3aTpaT HEPBHOM U (PU3NYECKON SHEPTHUH.

3anuch JEKIUU SBIISETCS BaXKHEUIINM 3JEMEHTOM paboThl CTyAeHTa Ha Jekuuu. KoH-
CIEKT JIEKIIUH MO3BOJIET eMy 00paboTaTh, CUCTEMAaTH3UPOBATh U Jy4llle COXPAaHUTh MOJy4YeH-
HYI0 MHQOpMAIMIO C TeM, YTOOBI B OyJyllleM OH CMOI' BOCCTAHOBHUTH B MAaMSITHU OCHOBHBIE, CO-
JiepKaTebHble MOMEHTHI JIEKIUU. TunuyHas ommlKa CTYAEHTOB — JOCIOBHOE KOHCIIEKTHUPO-
BaHue. Kak mpaBuio, mpu 3ammcu «cjIoBO B CJIOBO» HE OCTAeTCs BPEMEHU Ha 00JyMbIBaHME,
aHaJIu3 U CUHTE3 KPUMUHAIBHO-KYJIbTypoJoruueckoi nudopmaruu. Ho 3anuck gekiuu Ha Mar-
HUTO(OH C MOCIENYIOIIMM MPOCIYIIMBAHUEM U C TTapajuieIbHbIM KOHCIIEKTHPOBAHWEM Ha Oyma-
re SBJISIeTCS OJHUM U3 (PPEKTUBHBIX METOJOB ee ycBoeHUs. Kpome Toro, CTyJeHTaM peKOMeH-
JyeTcsl YCBOEHHE OCHOB cTeHorpaguu. McKycCcTBO KOHCIEKTUPOBAHHUS K€ CBOJIUTCS K HaBbIKaM
CBEPTHIBAHUS MOJYYEHHOW MH(pOpMAIMH, T.€. 3alHCHU €€ CBOMMH CIOBAaMH, YACTUYHO CIIOBOCO-
YETaHUSIMU JIEKTOPA, OIPe/IeJICHHBIMU U MPOCTO HEOOXOIMMBIMHU COKPALIEHUSIMH U T.[., HO TaK,
4TOOBI CyMETh BHOBb Pa3BepHYTh MH(pOpMaIHio 6e3 cymecTBeHHOH morepu. OTOupas HyXHYIO
MH(OpPMAaLIMIO, TJIABHBIE MBICIH, MPOOJIEMbI, PEIIeHHUs] U BBIBOJABI, CTYAEHT COKpAIlaeT TEKCT,
CTPOUT CBOM TEKCT, B KOTOPOM OH CMOKET pa3o0parThCesl.

B koHcrmekTe jeKuu 00s13aTeNbHO 3allMChIBAIOTCS HAa3BAaHUE TEMBbI JIEKIIUHU, OCHOBHBIE
BOIIPOCHI TJIaHA, PEKOMEHI0BaHHAs JuTeparypa. TeKcT JIeKIUH J0KeH ObITh pa3/ielieH B COOT-
BETCTBUU C Tu1aHOM. C OKOHYaHHEM JIeKIIMKM paboTa HaJl KOHCIEKTOM HE MOXET CUUTAaThCs 3a-
BepilieHHOM. Hy)KHO ellie BOCCTaHOBUTBH OTJEIBbHBIE MECTA, IPOBEPUTH, BCE JIM MOHSITHO, YTOU-
HUTb YTO-TO Ha KOHCYJBTALUU U T.II., C TEM, YTOOBI KOHCIIEKT MOT OBbITh UCIOJIb30BaH B IIPOLIEC-
c€ MOJArOTOBKUM K CEMHMHapaM, NMPAaKTUUECKUM 3aHSITHUSIM, 3a4eTy JUIsl JAJIbHEHIIEro U3y4yeHUs
TeM, Ha MpakThKe. KOHCIEKT JeKIUN - He3aMEHUMBIN y4eOHBIN JOKYMEHT, HEOOXOIUMBIN IS
CaMOCTOSITENIbHON PaOOTHI.



MeTtoau4ecKkue peKOMEeHAANH K NPAKTHYECCKUM 3aHATHAM

[TonroToBka K MPaKTUYECKOMY 3aHATHUIO MPEAINOJNIAraeT JBa dTama pabdoThl CTYIEHTOB.
ITepBbIii 3Tanm — ycBoeHUe TeopeTuyeckoro marepuanga. O0beM 3TOro mMarepuasna OonpeaeseH B
yueOHoil paboueii mporpamme. Ha mepBoM 3Tamne CTyAEHT JOJKEH 0TpaboTaTh U YCBOUTH yueo-
HO-ITPOTrPAMMHBII MaTepHal, UCIOJb3Ysl METONUYECKNE PEKOMEHIALNH 110 MIOATOTOBKE K CEMU-
Hapy. BTopoii aTan npeamnonaraeT BbIIIOJIHEHUE CTYJEHTOM IPAKTUYECKOTO 3a1anusa. KonkpeTHo
TaKO€ 3a/laHue JAeTCs CTYAECHTAM IIPENOAABATEIEM B KOHIIE 3aHATHUSA, IPEAIIECTBYIOMIETrO MMpaK-
TUYECKOMY. 3aJaHMsl TOJKHBI OBITh BBIIIOJHEHBI IMCBMEHHO B CIIEUAIBHON TETpaau (3TO Mo-
XKeT ObITh W TeTpajb Ul JIEKLHMHA) BO BpeMsl CaMOCTOATENbHOH paloThbl, MpeAlecTBYIOLIEH
IIPaKTUYECKOMY 3aHATHIO. KpoMe TOro, 1o TeopeTHYecKUM BOIPOCAaM CTYACHTBI JOJDKHBI ITOA-
TFOTOBUThH PabOYMeE IJIaHbl CBOMX OTBETOB Ha HUX.

JloManiHee 3afjaHie CTYJEHT TOTOBUT B CBOOOAHOE OT, 3aHATUMN BpeMs, yJeisisl MOAro-
TOBKE HEe MeHee 1,5 yacos. [Ipu BBINOJIHEHNH JOMAIIHEro 3aJaHus CTYACHTHI MOTYT IIOJIb30-
BaThCs y4eOHO-METOAMYECKON M HHOM JINTEPAaTypOl U3 O0IIeH U crenuanbHOi OMOIMOTEeKH BY-
3a. PexoMmenayercs oOpamiaThCsi 3a KOHCYJIbTALMAMU M OKa3aHHEM HEOOXOIUMON MOMOIIU K
IpernoiaBaTessaM Kadeapsl B 4achl IpUeMa.

MeToauuyecKkue PECKOMEHIAIUHA 10 PCIICHUIO 3a/iaY 10 (1)1/13I/IKe

1. IlpoumTaiite ycnoBue 3amaud. 3alMILWTE NMPABUIBHO JAaHHbIE B BBIOPAHHOHN cucTeme
equaut («CH»).

2. Cpemnaiite pucynok. Ha pucynke 0003HaubTe JaHHBIC 3a/1a4i (BEKTOPHI CKOPOCTH, YCKO-
peHUs, IepeMELICHNUS).

3. Bribepure cucreMy KoopAuHAT. YIOOHO Ui pPEUICHHs OJIHY M3 OCeH HAIpaBIsATh I10
JBUKEHMIO TEJIa, T.€. OHA JIOJKHA COBIIAJaTh C HAIIPABJIEHUEM CKOPOCTH.

4. Ha3zoBuTe BUJ ABMKEHUS TeJl. 3alUIINTE KNHEMaTHUYECKUE YpaBHEHUS JJIs KaXJ10ro Te-
na. Uucno ypaBHEHUI JOJKHO OBITH paBHO YMCITY HEM3BECTHBIX BenuuuH. [lomyuurtcs
CHUCTEMa ypaBHEHUH.

5. Pemmre cuctemy ypaBHeHHH B 001IeM BU€. 3aTeM HalUTe UCKOMbIE BETMUYHHBI B OYK-
BEHHOM BH/IE.

6. IlocraBpTe BMecTO OYKB UHMCIIOBbIE 3HaUeHUs BelU4MH. [lomydnTte oTBeT.

7. TlpoaHanu3upyiTe OTBET, YTOOBI UCKIIIOUUTH OIITMOKY B MOJYYEHHOM PE3yibTaTe.

YueOHO-MeTOAMUYECKOE 00ecIieUeHre CAMOCTOSATEeIbLHOMI paﬁoTI)I
CTYACHTOB IO JTUCHHUIIJINHE

KoandecTBO
4acoB, B
D opMbI/BUBI i
HaunmenoBanue . COOTBETCTBHH C
Ne CaMOCTOSITEJILHOM
paszaena (TemMbl) y4eOHo-
padoTbl
TEMATHYECKUM
MJIaHOM
1. CocraBiieHre CBOIHBIX Tao0-

v, Gopmyn U rpaduKoB Ku-
HEMAaTUYECKUX BEJIHYUH Me-
XaHUYECKOTro JBIKeHUs. Pe-
IIEHWE 3a7a4 Ha NPSAMOJIU- 4
HeilHoe JBW)KEHHWe, MOj Yr-
JIOM K TOPU30HTY; PaBHOMEp-
HOE€ JIBIXKEHHE IO OKPY>KHO-
CTH.

Kunematuka. KuHemaTHka TOYKH.
KunemaTtuka TBEpi0oro TENA.
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Junnamuka. 3aKoHbl MexaHUKu Hbro-
ToHa. CUJIbl B MEXaHHUKeE.

CocraBneHue anropurMa pe-
nieHus 3agad no teme «/lu-
HaMHKay». Pemienue 3amauy Ha
3akoHbl  HproToHa;  3akoH
BcemupHoro tiarorenus; cu-
JIBl TSKECTH; BEC; CHIIBI YIIPY-
rocty; cwibl TpeHus. lloaro-
TOBKa 3aJaHUM K JICKLUU-
JCKYCCHUU.

3aKOoHEBI COXpPaHCHUS B MEXaHHUKE

CocraBiieaue 0000IIarOnINX
TaOJIMIl Ha 3aKOHBI COXpPaHE-
HUSl UMITYJIbCA ¥ DHEPTuH; Ha
orpeneneHue paboTel U MOUI-
HOCTU. PenieHue WHIUBUIY-
QJIBHBIX U JOMAITHHUX 3a]1a4.

CraTtuka. Mexannueckue KojeOaHus
U BOJIHBL. 3BYK. ['mapocraTuka

[IpuroroButrs 4Yeprexxku Ha
pasiauyYHbIE BUABI PABHOBE-
Cus; Ha MOMEHTBHI CHJIbI, Ha
IIPOCTBIE MEXAHWU3MBI; THIIPO-
CTaTUYECKUWA MapajoKc; Co-
obmatomuecs cocyabl. Pemre-
HHE JOMAIIHKUX 3a/1a4.

OcHoBBI MOJIEKYJISIPHO-
KMHETH4ecKou Tteopuu. Temmepary-
pa. DHeprus TEIJIOBOIO JIBHKEHUS
MOJIEKYJI. YPaBHEHHE  COCTOSIHMS
UJeaIbHOrO ras3a. ['a30BbIe 3aKOHBI

[ToBTOpeHNE HEOOXOIUMOTO
TEOPETUUECKOr0 Marepuaa.
CocTaBUTH TaOJINIBL: 1.
CrpoeHue U cBOHCTBa TBEp-
IBIX, JKUAKUX W Ta3000pa3-
HBIX BemiecTB; 2. Il'a3oBwie
3aKOHBI M TpaduKH H30IPO-
meccoB. Pemenne noManramnx
3a7ad4.

OCHOBBI TCPMOAUHAMHUKN

CocraBnenue rpaukoB Ten-
JIOBBIX IIPOLIECCOB IIPU Harpe-
BaHUU U oxJaxjeHuu. llpu-
roTOBUTH Tabmuusl: 1. M3me-
pEHHE BHYTPEHHEH SHEpPruu
UJEAIIBHOTO Ta3a IpHU pas-
IU4HBIX Ipoueccax; 2. Ilep-
BO€ Hayajl0 TEPMOAMNHAMMKHU
JUIs. u3ompoueccoB. Pemienue
3a1a4.

SJICKTpOCTaTI/IKa. 3aKOHBI TOCTOSH-
HOIr'0 TOKa

[ToBTOpeHNE  HEOOXOIUMBIX
(dbopMmy, 3aKOHOB, Ompejaese-
HUEe (U3UYECKUX BEJIUYUH U
ux pasmepHoctu. Iloaroro-
BUTh WHAMBHAYyaJIbHbIE 3a/1a-
HUS AJI TPOBEACHUS JIEKIUU
«TBopueckasgs  MacTepckasi».
Pewenune 3anau.

MaruutHoe mnoJie. DJIEKTPOMArHMT-
Has MHIYKUUS. OJIEKTPOMATrHUTHBIE
KOJIeOaHMST ¥ BOJIHBI

CocraBUTh  TaOJMHIIBI: 1.
CpaBHEHHE 3IIEKTPUYECKOTO
u MargutHoro moneh. 2. Oc-
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HOBHBIC XapaKTEPUCTHKU U
dhopmysel KoJIeOaHUN U BOJIH.
3. MexaHuueckue u 3JIEKTPo-
MarHUTHBIC BOJIHBI.

Pemenue 3agau.

9. NupuBuayanbHbIE 3aaHUS HA
CBETOBBIC BOJIHBI. DJIECMEHTHI TEOPUU | BBHIITOJTHCHUS reoMeTpuye- 3
OTHOCHUTEJIBHOCTH CKHX IOCTPOSHHUH B MpHU3MaXx,
3epKajiax v JMH3aX.
10. IlogroroBka BHIIEOCIOKETOB
N3iy4eHus 1 KBaHTbI 10 pa3ju4yHbIM BHUIAM H3ITY- 3
YEHHUH.
11. | CperoBble kBaHTBL. ATOMHas (u3muka. | PazpaboTka 00001Iaronmnx
®u3rKa aTOMHOTO siipa. DJIeMeHTap- | TabJaul] MO CBETOBBIM KBaH- 3
HBI€ YaCTHUILIBI taM. Pemienne 3amau.
HUTOI'O 36

5 MIPAKTUKYM 11O JUCHUIIVIMHE
[IpakTrueckue 3aHATHS IPOBOJATCA KaK MHHMMYM 4Y€pe3 JIBE HEJENU II0CIIEe U3YyYECHHUS

JTAHHOTO MaTepuaa Ha JICKIUX, JJIs TOT0, YTOObI CTYI€HThl CMOTJIM THIATEIbHO MOATOTOBUTHCS
K 9TOMY 3aHSTHIO.

HpI/I INOATOTOBKE CTYACHTaM HeO6XOI[I/IMO IIOCTOSAHHO ITIOJIB30BATHCA HpeﬂHO)KCHHOﬁ JIn-

TE€paTypoil, KaK OCHOBHOM, TaK U JOMOJHUTEIIbHOM.

IIpakTuyeckoe 3ansaTue 1

Tema: «kKnnemarnka. Pemenne 3amaa».
YpaBHeHHE PaBHOMEPHOTO MPSIMOJIUHEHHOTO JBMKEHUS TOUKH. ['paduku.
VYpaBHEHUE TBUKEHUS C TIOCTOSIHHBIM YCKOopeHueM. ['paduxmu.
CB00OOIHOE ITaJICHHE TE.
PaBHOMEpHOE ABMKEHNE TOUKH IO OKPY>KHOCTH.
[TocTynarenbHOE ABUXKEHUE TBEPAOTO TeEa.
BpamaTtensHoe 1BH>KEHME TBEPOTO Tea.
PaGora B ManbIx rpymnmnax.
Pemenne 3agau. Peimkesuy A.Il.@dusnka. 3agaunuk 10-11 k1. «OCHOBBI KUHEMATHKH.
Pemenne tectos EI'D 2018-2019r.1.

IpakTnyeckoe 3ansiTne 2

Tema: «/Ilnunamuka. Pemmenne 3agau».
Bropoii 3akon HeroToHa.
Tpernii 3akoH HproTOHA.
3aKOH BCEMUPHOTO TATOTEHHUS.
Cuna TSHKSCTH U Bec.
3axoH ['yka.
Cunel TpeHuUs.
Pemenue 3amau. PeimkeBud A.I1.@u3uka. 3amaunuk 10-11 k1. «OCHOBBI TMHAMUKH.
Pemenue tecro EI'D 2018-2019r.r.

IIpakTuyeckoe 3ansaTne 3
Tema: «3aKOHBI COXPAHEHHSI B MEXaHUKE).
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e  3aKOH COXpaHEHUs UMIIyJbCa.

e  PeaKTHBHOE JIBIKCHUE.

e PabGora cuiabl. MOIIHOCTS.

e KuHeTHueckas YHEPrus.

e [loTeHIManbHAs YHEPT U

e 3aKOH COXpaHEHUS YHEPTUU B MEXaHUKE.

e Pemenue 3agau. PeimkeBuy A.Il.Ouznka. 3agaunuk 10-11 k1. «3aKOHBI COXpaHEHUS.
e Pemenue TectoB EI'D 2018-2019r.1.

IIpakTHyeckoe 3ansiTue 4
Tema: «Ctatuka. MexaHnueckue KoJe0aHUs U BOJHBI. 3BYK».
[TepBoe ycrmoBre paBHOBECHS TBEPOTO TeEa.
MowmeHT cuibl. Bropoe yciioBue paBHOBecHs: TBEPIOTO Tena.
CBoOonubIe KoneOanus. MasiTHUK.
[IpeBparnieHue 3HEPruy Py KOJIeOATEILHOM JIBHKCHHUH.
[IpomoabHBIC U MTONIEPEYHBIC BOTHBI.
JlnmrHa BostHbI. CKOPOCTh paciipoCTPaHEHHUsT BOJTHBI.
3BYKOBBIE BOJIHBI.
Pemenne 3anad. Peimkesuy A.ll.Dusuka. 3agaunuk 10-11 k. «Mexanndyeckue Koyeoda-
HUS 1 BOJHBD».
e Pemenue TectoB EI'D 2018-2019r.1.

IIpakTH4eckoe 3aHATHE S
Tema: «OCHOBBI MOJIEKYJISIPHO-KMHeTHYecKkOi Teopuu. Temneparypa. YpaBHeHnue co-
CTOSIHUSA M1€aJIbHOIO ra3a. I'a3oBble 3aKOHBD).

OcHoBHble nonoxenuss MKT.

CtpoeHue ra3000pa3HbIX, )KUJIKUX U TBEPABIX TEI.

Temneparypa — Mepa cpeIHENl KWHETUYECKON SHEPTUU MOJIEKYIL.

YpaBHEHHE COCTOSIHUSA UACAITBHOTO rasa.

I"a30BbIE 3aKOHBI.

Pemenue 3anau. PeiMkeBuu A.Il.®Ousuka. 3anaunuk 10-11 k1. «OCHOBBI MOJIEKYIISIpHO-
KUHETUYECKON TEOPHUN».
e Pemenue TectoB EI'D 2018-2019r.1.

IIpakTnueckoe 3anaTHe 6

Tema: «OCHOBBI TEPMOAUHAMUKN.
BryTtpennss sHeprus.
PaGora B TepMoarHAMUKe.
KonnuecTBO TEMIOTHI.
[IepBblii 3aKOH TEPMOJAUHAMHUKH.
[Ipunuun nevictus temnoBbix aurateneil. KI1/I TemnoBbix nBurarenei.
Pemenue 3anau. PeimkeBuu A.Il.®Ousuka. 3agaunuk 10-11 k1. «OcHOBBI TEpMOJUHAMU-

KW,
e Pemrenue tectros EI'D 2018-2019r.1.

IIpakTH4eckoe 3ansATHE 7
Tema: «JaeKkTpocTaTUKA. 3AKOHBI OCTOSTHHOT0 TOKA).
e 3akoH Kynona.
e  Hamps:KeHHOCTb 3JIEKTPUUECKOIO MOJIS.
e [loTeHIMa IEKTPOCTATUYECKOTO TTOJISL.
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e  DnektpoeMKocTh. KoHaeHcaTOpHI.

e 3akoH Oma JuIs y4acTKa LIETH.

e PaboTa U MOIIHOCTH IMOCTOSIHHOTO TOKA.

e 3axoH OMma 11 MOJHOU LICHH.

e TBopueckas TOCTHHAs — PEIICHUE 3a7ad 10 IMOCTaBJICHHBIM BOIPOCAM JIEMOHCTPAIlMOH-
HOTO DKCIIEPUMEHTA.

e Pemenune 3amau. PeiMkeBnu A.Il.Dusmka. 3amaunmk 10-11 ki1, «3aKOHBI MOCTOSHHOTO
TOKa.

e Pemenue TectoB EI'D 2018-2019r.1.

IIpakTHyeckoe 3ansATHE §
Tema: «MarauTHoe moJie. JJeKTPOMATHUTHAS HHAYKIMS. JJIEeKTPOMATHUTHbIE KOJIe-
0aHHA U BOJIHBI».

Cuna Amrepa.

Cuna Jlopenna.

[IpaBuio JleHna.

3aKOH AJIEKTPOMATHUTHON MHAYKIIUH.

DHeprusi MarHUTHOTO TOJISl TOKA.

KonebarenbHblil KOHTYD.

CBoiicTBa 2JIEKTPOMAarHUTHBIX BOJIH.

PacnipocTpanenue pagnoBoIIH.

[lonsatue o0 TeaEBUACHUMU.

Pemenue 3agau. PeimkeBny A.I1.®On3uka. 3agaunnk 10-11 k. «MarautHoe 1one. Diaek-
TPOMAarHUTHBIE KOJICOAHUS.
e Pemenue tecroB EI'D 2018-2019r.r.

IIpakTnyeckoe 3ansaTue 9

Tema: «CBeToBBIE BOJHbI. DJIEMEHTHI TEOPUH OTHOCUTEIBLHOCTH.
3aKOH OTpa)KE€HUs CBETA.
3aKOH IpeJIOMJIEHUS CBETA.
JIunza.
[TocTpoenue n3o0paxeHus B JIMH3E.
WNuTepdepennus cera.
Jucnepcus cera.
Judpakius cera.
JudpakimonHas peieTka.
[TocTynatel TEOpUM OTHOCUTEIBHOCTH.
3aBUCHMOCTh MacChl OT CKOPOCTH.
CBs13p MEXly Maccoil ¥ SHEprUeil.
Pemenne 3agau. PeimkeBru A.Il.®usuka. 3agaunuk 10-11 k1. «CBeToBbIC BOJIHEBL JJje-
MeHTEL CTO».
e Pemenue tecroB EI'D 2018-2019r.r.

IIpakTyeckoe 3ansaTue 10
Tema: «3nydyenne u cnekTpbl. CBeTOBbIC KBAHTHI».
Buael uznyyeHui.
Bunel ciektpos.
CrekTpasibHbIN aHAIHU3.
[IIxana 3NeKTPOMAarHUTHBIX U3TyYEHHI.
dotordhdexr.



e IIpocMOTp BHIIEO-CIOKETOB U UX 00CYKACHHE.
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e Pemenune 3amau. PeimkeBuu A.Il.@Ousuka. 3agauynmk 10-11 k1. «CBETOBBIE KBAHTEIY.
e Pemrenne tectoB EI'D 2018-2019r.1.

LED).

CrpoeHue aToma.

KBanrtoBsie nocrynatel bopa.
OTKpbITHE PAIMOAKTUBHOCTH.
3aKoH paJiMOAaKTUBHOIO pacnaja.
M3oTombl.
CtpoeHue aTOMHOTO sijipa.
DHeprus CBSI3U aTOMHBIX S7EP.
SnepHble peakIuu.

SnepHbIi peakTop.
TepmosiiepHbIe peaKIuu.
Pemienue 3amau. PeimkeBuu A.Il.®usuka. 3agaunuk 10-11 k. «2nemeHTapHbIe YacTH-

IIpakTnyeckoe 3ansaTue 11
Tema: «<ATomHas pusuka U PU3UKA ATOMHOTI0 SI/IPA. DJIEeMEHTAPHbIE YACTHLBD).

) Pewmenue tectoB EI'D 2018-2019 r.r.

Jlureparypa:
1. PoivkeBuu, A.Il. ®uszuka. 3agaunuk 10-11 . / A.I1. PeimkeBuu. — M.: [Ipoda, 2009. — 192
C.
2. ®wusuka: yue6. Jns 10 k. ¢ yrnyonenusiM u3ydenueM ¢usuku. — M.: [Ipocsemenue, 2009.
-332c.
3. ®wusuka: yue6. [na 11 k. ¢ yriiybiaeHHbIM n3ydenuem ¢pusuku. — M.: IIpocsemenue, 2009.
—-432 c.

6 IMAAKTHYECKHUE MATEPHAJIBI 1JI51 KOHTPOJISI (CAMO-
KOHTPOJIAA)YCBOEHHOI'O MATEPUAJIA

6.101101—[0‘11—[[)16 CpeaACTBa, MOKA3ATEC/IM U KPUTCPHUHA OLCHUBAHUS KOMIIeTeHII M

Hupexc
KOMILE Ouenounoe IHokazarenu Kpurepun ouennBanus
CpeacTBo OLICHUBAHHS c(hopMHPOBAHHOCTH KOMIIETEHLUHI
TeHIHMH
CTYI[CHT OTBCYACT HCIIPAaBHUJIbHO, HCYETKO
Huzkuit U HeyOenuTeNnbHO, TaeT HeBepHbIe ¢op-
(HEey1OBJIETBOPUTENILHO)| MYJIUPOBKH, B OTBETE€ OTCYTCTBYET KaKOe-
a100 MpeCTaBIECHHE O BOIPOCE
CTyneHT oOTBe4yaeT HEKOHKPETHO, ciabo
IToporossrlii apryMEHTHPOBAaHO U HE YOeIUTEIbHO, XO-
(YIOBIETBOPUTENFHO) | TS M UMEETCSI KaKOe-TO TMpEICTaBICHUE O
VK-1 CobecenoBa- BOIIPOCE
HHUEC Ba30BLIii CTYJIGHT OTBCYACT B LECJIOM IPaBUIIBHO,
HO HEJOCTaTOYHO IOJHO, YETKO M YyOeau-
(xoporo)
TEJIBHO
CraBurcs, eciM TPOJAEMOHCTPUPOBAHBI
. 3HaHHE BOMNpPOCAa U CaAMOCTOSITEIbHOCTh
Bricokuit
MBILIUIEHUS, OTBET COOTBETCTBYET Tpebo-
(oTnMYHO)
BaHUSAM IPABUIBHOCTH, MOJHOTHI U apry-
MCHTHUPOBAHHOCTH.
[1IK-2, Tect Huzkni KonnyecTBO mpaBuiIbHBIX OTBETOB Ha BO-




15

OIIK-8

(HEY1OBJIETBOPUTEIIHHO)

npockl Tecta MmeHee 60 %

[Toporossiii
(YIOBIETBOPUTEIILHO)

KonudecTBo mpaBMIIBHBIX OTBETOB Ha BO-
pockl TecTa oT 61-75 %

ba3zoBblii
(xopor10)

KonndecTBo mpaBMIIBHBIX OTBETOB Ha BO-
pockl TecTa oT 76-84 %

Bricokuii
(oTIIMYHO)

KonndecTBo mpaBWIIBHBIX OTBETOB Ha BO-
npockl TecTa oT 85-100 %

YK-1,
I1K-2

Joknan,
cooO1ienne

Huzkuit
(HEy1OBIETBOPHUTEINBHO)

JIoKJa CTyIGHTY HE 3aUUTHIBACTCS €CIIN:
e CTyIneHT HEe YCBOMJI 3HAYUTEIbHOU Ya-
CTH TIPOOJIEMBI;

e JlomyckaeT CYIIECTBEHHBIC OIIMOKUA H
HETOYHOCTH IIPU PACCMOTPEHUH €€;

e lcnbIThIBa€T TPYAHOCTH B MpaKTHUYe-
CKOM MPUMEHEHUH 3HAHUII;

e He MoXxeT apryMeHTHpPOBaTh Hay4YHbBIE
MOJIOKEHUS;

e He ¢opmymupyer BbIBOIOB 1 0000111€-
HUH;

e He BnajieeT NOHATHITHBIM aNmapaToM.

[Toporosslii
(YTOBIETBOPUTEIHLHO)

3ajaHue BBIIOJIHEHO OoJiee YeM Ha I10JIO-
BuHy. CTyleHT OOHapyXHBaeT 3HAHHE U
IIOHUMaHUE OCHOBHBIX IIOJIOJKCHHMI 3aja-
HHS, HO:

e Tema packpbITa HEJOCTATOYHO YETKO U
MOJTHO, TO €CTh CTYACHT OCBOMJ MpoOIie-
My, TIO CYIIECTBY H3JIaraeT €€, ONHUpascCh
Ha 3HAHMS TOJBKO OCHOBHOM JIUTEPATYPHI;
e JlomyckaeT HECYIIECTBEHHBIE ONIMOKU
M HETOYHOCTH;

e licnbIThIBaeT 3aTpyIHEHUS] B MpPaKTH-
YECKOM MPUMEHEHUU TMOJTYyYEHHBIX 3Ha-
HUH;

e (Cnabo apryMeHTHpYyeT Hay4dHbIE IIO-
JIOKCHHUS,

e 3artpyasserca B GOpPMyIHPOBAHUH BbI-
BOJOB U 000O0IIEHHI;

e YacTHyHO BiIageeT CUCTEMOM ITOHITHH.

bazosriin
(xoporo)

3aaHye B OCHOBHOM BBIIIOJTHEHO:

e CrTyaeHT TBEpIO YCBOWI TEMY, TIpa-
MOTHO U TIO CYIIECTBY H3JIaraeT ee, Omu-
pasich Ha 3HAHUSI OCHOBHOM JIUTEPATYPHI;

e He nomyckaer CyliecTBEHHBIX HETOY-
HOCTEH;

e VBs3BIBACT YCBOSHHBIC 3HAHUS C MPaK-
THYCCKOU ACATCILHOCThIO;

e AprymMeHTHUPYyeT Hay4YHbIC MTOJOKEHNUS,
e JlenaeT BBEIBOJIBI M 0OOOIICHMS;

e Bianeer cucTeMOil OCHOBHEIX IIOHS-
THH.

Bricokuit
(oTIIMYHO)

3al[aHI/Ie BBIIIOJIHCHO B MAKCHUMAJIBHOM
o0BeMe.
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e CryneHT TIy0OKO U BCECTOPOHHE
YCBOMII IPOOIIEMY;

e VYBepeHHO, JIOTUYHO, ITOCIICIOBATEIHLHO
Y TPAaMOTHO €T0 M3JIaracr,

e Omnupasich Ha 3HaHUS OCHOBHOW W J0-
TIOJTHUTEIBHOM JIUTEPATypPhl, TECHO MPUBSI-
3bIBAET YCBOCHHBIC HAYYHBIE TIOJIOKEHUS C
NPaKTUYECKOH e TEILHOCTHIO;

e VYMmeno 000CHOBBIBAET U apTyMEHTHPY-
€T BBIJIBUTACMBIC M H/JICH;

e JlenaeT BBIBOJBI U 00OOIICHMUS;

e (CBOOOJIHO BJIAJICET TOHSATHIMH.

6.2 IIpome:kyToUHAs aTTECTAlUsl CTYI€HTOB MO TUCIHUILINHE

IIpomexyTOUHast aTrrecTanys sABISIETCS NPOBEPKOM BCEX 3HAHUM, HABBIKOB M YMEHUU
CTYAEHTOB, MPUOOPETEHHBIX B MPOLECCE U3YUECHUS TUCHUIIMHBI. POPMOI MPOMEKYTOUHOM atT-
TECTalWH 10 AUCLUIUIMHE ABJISIETCS 3a4ET.

JUid oLeHuBaHuUs pe3yJbTaTOB OCBOEHUS JUCLUILIMHBI IIPUMEHSETCS CIEIyIOIINe KPUTe-
pYH OLICHUBAHMSL.

Kpurtepun oneHuBaHus yCTHOTO OTBETA HA 3a4eTe
O1eHKa «3a4TEHO» BBICTABISACTCS CTYICHTY, €CIIu:

®  BOIPOCHI PACKPBITHI, U3JIOKEHBI JIOTHYHO, 0€3 CYMIECTBEHHBIX OMIUOOK, MMOKA3aHO yMe-
HUE WJUTIOCTPUPOBATH TEOPETUUYECKUE TOJOXKEHHUS KOHKPETHBIMH TpPUMEpaMH, Mpoje-
MOHCTPHUPOBAHO YCBOCHHE PaHee M3YUYEHHBIX BOMPOCOB, CHOPMUPOBAHHOCTh KOMITETEH-
[[UH, YCTOMYMBOCThH MCTIOJIB3yEeMbIX YMEHUN U HaBBIKOB. JlOMyCKaIOTCS HE3HAUUTEIbHbBIE
OIIINOKH.

O1eHKa «HE 3a4TE€HO» BBICTABIISETCS CTYJEHTY, €CIIH:

® HE PAacKphITO OCHOBHOE COZIEp)KaHUE YueOHOTo MaTepuana; OOHapy>KeHO HE3HaHHE WIIH
HEeMOHUMaHue OoJbllel niu HanboJiee BaXKHOM 4acTH yueOHOIro MaTepuala; JOMyIeHbI
OIIMOKHU B ONPEENIEHNH MOHATHH, KOTOpPbIE HE MCIIPABJIEHBI 110CJI€ HECKOJIbKUX HAaBOMS-
HIMX BOMPOCOB; HE C(HOPMUPOBAHBI KOMIIETEHIINN, YMEHUS U HaBBIKH.

63 Tunosnie KOHTPOJIbHBIC 3a/IJaHUA WJINX MHBIC MaTEPpUAJIbI, HCOﬁXOI[I/[Mble I
OLICHKH Pe3yJIbTATOB OCBOCHUS THCHMUILINHBI
IIpumep codecenoBanus
e [IpsmonuHeiiHOEe paBHOMEPHOE JBUKEHUE.

e [IpsamonnHEHOE PaBHOYCKOPEHHOE ABUKEHUE.
e (CBo0OoaHOE MajieHue Ted.
e Kunemaruka TBEpAOrO TENA.
IIpumep Tecta

1. Amrtopom «MartemaTH4YEeCKHUX HavaJl HATypaabHOH Guaocodun sBiIsIeTCS:
A. JleriOHuIL




10.

11.

b. lanunen
B. HeroTron
I'. Jekapr
['maBHBIM pe3yJIbTaTOM MEPBOM €CTECTBEHHO-HAYYHOUM PEBOIIOLUU OBLIO:
A. OTKpBITHE U ONHMCAHUE TUIAHET
b. coznanue nocnenoBaTeapHOrO YU€HHs O TEOLEHTPUYECKON CUCTEME MUpa
B. co3panue nocneaoBaTeabHOro yUeHuUs O FeIMOLEHTPUYECKON CUCTEME MHUpa
I'. co3nanue Teopuu IBMKEHUS TUIAHET
['eonenTprUyeckast cucTeMa Mupa Obljia BIIEPBBIE MPEATIOKECHA:
A. Ix.bpyno
b. IItonemeem
B. Apucrotenem
I'. Tanuieem
['enuoneHTprueckas cuctemMa Mupa Oblia BIIEpBBIC MTPEIIOKEHA!
A. DHHIITeHHOM
b. Konepuukom
B. Apucrorenem
I'. Jlx.bpyHo
ABTOPOM aTOMUCTUYECKOW TEOPUU SIBISETCS:
A. JleMokpuTt
b. Onukyp
B. ®anec
I'. [Tudarop
3aKOH WHEPIHH ObLIT OTKPHIT:
A. I'amuneem
b. H.Konepuukom
B. [Ix.bpyno
I'. P.JlekapTom
CopepxaHue MPUHIUIA SKBUBAJIEHTHOCTH 3aKJIFOUAETCS B!
A. paBHOIIPAaBHON MHEPLHUAIBHBIX CUCTEM
b. paBeHCTBE MHEPTHOM M TPABUTALIMOHHON Macc
B. cymecTBoBaHMEM HEMHEPIMAIBHBIX CUCTEM
I'. HepaBeHCTBE MHEPTHOW M I'PABUTALMOHHOW Mace
MmeHa y4yeHbIX, SBISIOIUXCS OCHOBONOJIOKHUKAMHU HayKU 00 3J€KTPUYECTBE:
A. Amrep, Opcren, Dapazaeit
b. [Inank, bop, DliHmTeliH
B. Mopran, OnapuH, JlapBuH
I'. JlaByasbe, [lanbToH, ABOragpo
Pe3ynpTaTom BTOpOM €CTECTBEHHO-HAYYHON PEBOJIIOIUU:
A. ObLIO cO3/1aHUE TUHAMUYECKHUX 3aKOHOB HbroTOHA
b. 6b1710 co3gaHMe 3aKOHAa BCEMUPHOTO TATOTEHUS
B. Ob11 Iepexo1 0T TeoleHTpU3Ma K TeTUOLEHTPU3MY
I'. 6b110 co31aHKe HayYHOUM KapTHHBI MUpa
O6nacte GU3MKH, OTHUM U3 cO3aaTesei KOTOpo siBisieTcst MakcBe:
A. Mexanuka
b. Dnexrpoaunamuka
B. AtomHuas ¢usuka
I'. KBanToBas ¢uznka
Co3narens TEOpUH OTHOCUTEIIBHOCTH:
A. Apucrotenb
b. INanunen
B. HeroTon

17
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I'. DitHmreitn
12. Co3patenb 3aK0Ha BCEMHUPHOTO TATOTEHUS:

A. Apucrotenb

Tembl D0KJIa00B
1 .IIpsiMmonuHEiHOE paBHOMEPHOE ABH)KEHHUE.
2.ITpssMouHEIHOE paBHOYCKOPEHHOE ABUKEHUE
3.CBobosHOE MaieHue Te
4 KuneMaruka TBEpAOro Teja
5.3axonb! HeroToHa
6.I'paBUTAlIMOHHBIC CUJTBI
7.Cuiibl ynpyrocTu
8.CuJbl TpeHUs
9.3aK0H coXpaHEHMsI UMITYJIbCA
10.PaGora cuibsl. MOLIHOCTE
11.OHeprusi. 3aKoH COXpaHEHUsI MEXaHUYECKON dHeprun
12.PaBHOBecHe aOCOJIFOTHO TBEPJIBIX TEI
13.Konebanus
14.Bonnsl
15.0cHOBHOE ypaBHEHHE MOJIEKYISIPHO-KHHETUUECKON TEOPUU
16.YpaBHEHHE COCTOSTHUS U€ATIbHOIO Ta3a
17.11epBblii 3aKOH TEPMOJAUHAMUKH
18.3akoH Kynona
19.HanpsikeHHOCTh U OTEHIMAJT AJIEKTPOCTATUYECKOTO MOJIS
20.251eKTpOEMKOCTh
21.3akon OMa 15 yyacTKa Henu
22 ITocnenoBaTenbHOE U MAPAILIENBHOE COEUHEHHNE TPOBOJHUKOB
23.3akoH OMa /1715 IOJTHOW LIenu
24.Cuna Amnepa
25.Cuna Jlopenia
26.3aK0H AJIEKTPOMATHUTHOM UHIYKIIUU
27.KonebaTenbHbIN KOHTYP
28.0OneTpOMarHuTHHIE BOJIHBI
29.JIunza. [TocTtpoeHnue n3o0paxeHuil B JIMH3E
30.MuTepdepenus cpera
31.dudpakuus cera
32.Ilonspusanus ceerta
33.I1ocTynaTel TEOPUH OTHOCUTEIBHOCTH
34.PenaruBucrckas fuHamMuka. CBs3b MEXy MacCcoi U SHEpruei
35.CnexTpsl U crieKTpanbpHble annaparbl. CIIEKTPaIbHbBIN aHAIN3
36. IlIxana aneKTpOMarHUTHBIX U31y4eHHUH
37.®otoapdext
38.Ctpoenue atoma
39..0OTKphITHE paIOaKTUBHOCTH. 3aKOH PaIMOaKTHBHOIO pacraja
40.CtpoeHue aTOMHOTO siipa. SlnepHble peakuuu
41. DneMeHTapHbIE YaCTHUIIbI
Bonpocsl k 3auery

1. Mexannueckoe amkenue. CucreMa oTcuera. MatepuanbHas Touka. Tpaektopus. [Iyts u
nepemeiienne. Ckopoctb. EquHuiibl ckopocTu. PaBHOMEpHOE MPAMOJIUHENHOE JIBUKEHUE.
['paduky 3aBUCUMOCTH KMHEMATUYECKHX BEJIMYMH OT BPEMEHHU IPU PABHOMEPHOM JIBHIKE-
HUU.
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10.
11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

19

HepaBHoMepHOE nBH)KeHHE. MrHOBEHHass CKOpPOCTb. YCKOpeHue. ENMHHIBI yCKOpEHUS.
PaBHOycKOpeHHOE HpsIMOJMHEHHOe ABMXeHue. ['paduku 3aBUCMMOCTH KHHEMAaTHYECKHX
BEJIMYMH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM JBUKEHHH.

OtHocurenbHOCTh ABMkKeHUs. ClioxkeHue ckopocteil. I'paduueckuii MeTon OonucaHusl JBH-
xeHus. ['paduku 3aBUCUMOCTH KHHEMATUYECKUX BEIMYUH OT BPEMEHHU IIPU PABHOMEPHOM U
PaBHOYCKOPEHHOM JIBH)KECHHSIX.

CBoOoiHOE TTajieHue Tel. Y CKOpeHHEe CBOOOTHOTO MaICHUSI.

PaBHOMEpHOE IBH>KEHME IO OKPYKHOCTHU. JIMHelHas u yriaoBas ckopoctu. LleHTpocTtpemu-
TEJIbHOE YCKOpPEHUE.

IlepBbiit 3akoH HptoToHa. MHepruanbHble cucteMbl oTcyera. [IpuHINI OTHOCUTENBHOCTH
lanunes.

Macca. Cuna. Yckopenue. CriocoObl ux u3mepeHusi. Bropoit 3akon Herorona. CroxeHue
cuil. MoMeHT cuiibl. Y cinioBusl paBHOBecHs Ten. LleHTp macce.

Tpertuit 3akoH HproToHa.

Cunel ynpyroctu. 3akoH ['yka.

Cuna tpenus. Koapduuuent tpenus. J[BrkeHue Tena ¢ y4eToM CHIIbI TPEHUS.
['paBuTaniMOHHbIE CUJIBL. 3aKOH BceMupHOro TsaroreHus. Cuna tsxectu. Bec Tena. JlBioke-
HUE TeJla 0/ ACHCTBUEM CHIIbI TSDKECTH. JIBUKEHHUE TUIAHET U UCKYCCTBEHHBIX CITYTHUKOB.
Hesecomocts. IlepBasg kocMuueckasi CKOPOCTb.

NMnynbce Tena. 3aKk0H COXpaHEHUs! UMITyJIbca. PeakTHBHOE JBUKEHUE.

Mexanuueckas pabora. MouiHocTs. KuHeTnueckass u nmoTeHUMaabHasi SHEPrUU. 3aKOH CO-
XpaHeHus YHeprun B MexaHuke. Koo puimeHt none3Horo AeicTBUS MEXaHU3MOB.
Hasnenue. 3akon [lackans st xuakoctedt u razoB. bapomerpsl u manomeTpsl. CooO1aro-
uecs cocyapl. [IpuHnum ycTpoicTBa ruipaBiInuecKoro npecca.

ATtmochepHoe naBieHue. MizMeHeHne aTMOC(EpHOTO AaBICHHS C BBICOTOM.

ApxumMmenoBa cuia JUisl AKUAKOCTEN U ra3oB. Y CJIOBH IUIaBaHMs T€Jl HA MOBEPXHOCTH KUJ-
KOCTH.

JIBI>KeHe *KUJIKOCTU 10 TpyOaM. 3aBUCHMOCTD JIaBJICHUS JKUAKOCTH OT CKOPOCTH €€ Teue-
HUsl. YpaBHeHHE bepHym.

OmnsiTHOE 000CcHOBaHHE OCHOBHBIX nojoxeHnit MKT. uddys3us. bpoyHoBckoe nBHkKEHHUE.
Macca u pazmepsl Mosiekyil. Yucno ABoraapo. KonnuecTBo BemiecTsa.

OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHMHETHYECKON TEOPUHU UICAIBHOrO ra3a. Temmneparypa
U ee u3mepeHue. AOCOIIIOTHAs TeMIepaTypHas IIKaa.

VYpaBHeHUE COCTOSIHMS MealbHOro rasa (ypaBHeHue MenneneeBa—Kianeiipona). YHuBep-
casibHas ra3zoBas nocTostHHasl. 30TepMuueckuii, ”30XOPHBIN U N300apHBIH MPOLIECCHI.
SBnenus nepenoca. TermnonpoBonHocTs. JJuddysus. Buyrpennee tpenne. Meron Ctokca.
Buytpennss sueprus. KonngectBo teminotsl. TemnoemkocTs BemecTBa. Pabora B Tepmomn-
HaMMKe. 3aKOH COXpAHEHHUsl SHEPrHMU B TEIUIOBBIX INpoleccax (MepBbId 3aKOH TEPMOJMHA-
[Tpumenenue I-ro 3akoHa TePMOAMHAMHUKU K Pa3JIMYHBIM IpoleccaMm. AauadaTHBIA Mpo-
ecc.

OO6patumMblie 1 HeOOpaTUMbIE TEIUIOBBIE Mpolecchl. KpyroBble mporeccel. DHTPOIUsS U Tep-
MOJIMHaMUYecKasi BEpOSITHOCTb.

Bropoe nauano tepmoaunamuku. [IpuHnun nelcTBUs TEMIOBBIX MALIUMH U XOJIOJUIHHUKOB.
Huxn Kapuo. KII/[ TersmoBoro aBuraTtens 1 €ro MaKCUMAJIbHOE 3HAaYeHHE. TeruioBbie JBH-
raTeiy 1 dKOJIOTHS.

Ucnapenune n konaeHcauus. HacbllieHHbIEe U HEHACKHIIIEHHBIE TTapbl. KUneHnne KuaKoCTeN.
3aBUCUMOCTb TEMIIEpATyphl KUIIEHNS OT JaBieHUs. BiaxHoCTh BO3ayXa.

IToBepxHOCTHOE HaTsKeHUE KuakocTed. Cuila MOBEpXHOCTHOIO HaTsKeHHs. CMadlBaHUE.
JlaBieHue o1 MCKPUBJIEHHON OBEPXHOCTBIO XKUIKOCTH. KanuiispHble siBIeHUS.
DeKTpu3anus. DICKTPUUECKUM 3apsi U €ro CBOMCTBA. 3aKOH COXPAHEHUS JIEKTPUUECKOTO
3apsaa. DnekTpusauus. Bzanmopelicteue 3apskeHHbIX Tel. 3akoH KymoHa.
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Buasl enuHoro sneKTpoMarHuTHOrO mosisi. CHUIIOBBIE M SHEPreTHUYECKUE XapaKTEPUCTUKU
nosei. [loTeHuuan moas TOY€YHOro 3apsiaa.

OnekTpuueckoe mosie. HanpsskeHHOCTh 3JIEKTPUUYECKOro MOJIsl. DJIEKTPUYECKOE TMOJie TO-
YEYHOTO 3apsja.

JusnexTpuku B anekTpuueckoM mosie. Juanekrpuueckas MpoHUIaeMOoCTh BemecTBa. Cu-
JIOBBIE XapaKTEPUCTUKH JICKTPUYECKOTO TOJIsI HA TPAHUIIE ABYX JIUAJICKTPUKOB.

.Pabota snexTpudeckoro moJyis mpu nepeMenieHnu 3apsiaa. [loTeHuan u pa3HoCTh MOTEH-
nuasioB. CBsI3b MEXKAY HANPSIKEHHOCTBIO AJIEKTPUUYECKOTO OISl K PA3HOCTHIO MOTEHIUAJIOB.
DJIEKTPUUYECKUI TOK B Pa3IMYHBIX Cpelax. DJIEKTPOHHASI MPOBOJUMOCTh METAIJIOB. 3aBHU-
CHMOCTb COMPOTHUBJIEHUS METAJNIOB OT TeMnepaTypbl. CBEpXITPOBOAUMOCTD.
DNEKTPUUECKUN TOK B )KUJIKOCTSIX. 3aKOHBI 3JIEKTPOIU3A.

DJIEKTpUUYECKUi TOK B razax. CaMoCTOSITEIbHBIA U HECAMOCTOSTEIbHBIN pa3psabl. [loHsTre
0 ILTa3Me.

Tok B BakyyMme. DJIEeKTpOHHAs SMUCCHsS. DIEKTPOHHO-Ty4YeBas TpyOka. Jluoa u Tpuo.
[TomynpoBOTHUKHU. DIIEKTPOMPOBOIHOCTh MOJTYIPOBOJIHUKOB U €€ 3aBUCUMOCTH OT TEMIIe-
patypbl. CoOCTBEeHHass M MpPUMECHas MPOBOJMMOCTU MOJYINPOBOJHUKOB. 30HHAs TEOpUS
MIPOBOJUMOCTH.

P-N nepexon. [TonynpoBoanukoBsiit nuon. BAX nuona. Beinpsimnenue toka. bunomnsipuasie
Tpan3uctopsl. BAX Ttpan3ucropa.

MarnutHoe nojie. 3akoH bro-Casapa-Jlamnaca. MarautHoe moJjie 6eCKOHEYHOTO MPSIMOTO 1
KPYTOBOT'O TOKOB.

YpaBHenust Makcgenna.

BoinyxeHHble asekTpudeckue kosiebanus. IlepemeHHbll anekTpuyeckuil Tok. [leficTByto-
1IMe 3HAYECHUS! CWJIbI TOKA M HANPSKEHHs. AKTUBHOE, EMKOCTHOE M MHJYKTUBHOE COIIPO-
TUBJIEHUS. P€30HAHC B AJIEKTPUUECKOMN LEIIH.

Tpanchopmarop. [lepenada sneKTpoIHEPTHH.

CxopocTh CBETa U ee OMbITHOE onpeneneHue. Jucnepcus ceeta. CieKTpaabHbIN aHAIIN3.
ITonspusanusa ceera. [lonepedHOCTs CBETOBBIX BOJIH. J[BOMHOE JydeNpeIOMIICHUE U TOJIA-
puzanus npu oTpaxeHuu. 3akoH bprocrepa. 3akoH Maitoca.

CseroBoe pasienue. Onwitel [1.H.JIeOenena.

7 IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOTUH, UCHIOJIb3YEMbBIX
B NPOLNECCE OBYYEHUA

HNudopmanuonHbie TeXHOJIOTHH—O0yUEHUE B IJIEKTPOHHOW 00pa3oBaTelnbHON cpene ¢

HOCJIBKO paClIMPEHUA AOCTYIIa K O6pa3OBaTeJ'IBHLIM pecypcaM, YBCIIMYCHUS KOHTAKTHOI'O B3aH-
MO)I@fICTBI/ISI C nmpernoaaBaTejieM, NOCTPOCHUA WHAWBUAYAJIbHBIX TpaeKTopnﬁ IIOATOTOBKH, 00b-
CKTUBHOI'O KOHTPOJII U MOHUTOPHUHTA 3HAHUM CTYACHTOB.

B o0Opa3zoBarenbHOM Iporiecce Mo JUCHUILIMHE UCIIONIB3YHTCS CleAYIoIINe HH(pOpMaIy-

OHHBIE€  TEXHOJOTHMH,  SBISIONIMECS  KOMIIOHEHTAaMHOIEKTPOHHOH  HMH(pOpPMaIMOHHO-
oOpa3zoBatenbHOil cpeanl BITIY:

e Odunmanpubiit caiit BI'TIY,

e KopnoparuBHas ceTh U KOpIIOpaTUBHAs AIeKTpoHHas noura bI'TIY;

e Cucrema snextporHoro ooyuenuss ®I'bOY BO «bI'TIV»;

e (Cucrema TecTHpOBaHMsI Ha OCHOBE equHOro mnoprana «/HTEpHET-TECTUPOBAaHUS B

chepe oOpazoBaHHST WWW.i-exam.ruy;

e Cucrema «AHTHIUIaruat. BY3y;
e DJIeKTpOHHBIE OUOINOTEUHbIE CUCTEMBI;
e MylbTUMEAUITHOE COITPOBOKIAEHUE JICKIUN U TPAKTUYECKUX 3aHATHH.


http://www.i-exam.ru/
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8 OCOBEHHOCTH U3YYEHUA JUCHUITVINHBI UHBAJIMJIAMMU NJINHAMMU C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbA

ITpu oOyueHuM JHI ¢ OrPAaHUYEHHBIMU BO3MOKHOCTSIMH 30POBbSI IIPUMEHSIIOTCS aJlal-
TUBHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH B COOTBETCTBUU C YCIOBHSAMH, U3JIOKEHHBIMH B pa3Jiel
«Oco0eHHOCTH OpraHu3ani 00pa30BaTEIBLHOIO MpoLecca MO 00pa30BaTENbHBIM IPOrpaMMamM
JUIS. MTHBAJIMJIOB H JIUI C OTPAaHUYCHHBIMH BO3MO)KHOCTSIMU 3/I0POBBs» OCHOBHOW 00pa3oBaTeib-
HOM MporpamMmsl (MCIHOJIb30BAHNE CHEIHMATIBHBIX YU€OHBIX IOCOOUH U JUIAKTUYECKUX MaTepHha-
JIOB, CHEIHMATIBHBIX TEXHUYECKHX CPEJICTB O0yUYSHHs KOJUIEKTUBHOTO ¥ MHIWBUAYAIEHOTO TOJIb-
30BaHMsl, IPEIOCTABICHHUE YCIYT aCCUCTEHTa (IIOMOIIHHUKA), OKA3bIBAIOILEro 00ydYaronuMes He-
00XOAMMYIO TEXHHYECKYIO0 OMOIIb U T.II.) C YY4ETOM MHAWBUIYAIBHBIX 0COOEHHOCTEH 00yda-
FOLIMXCSL.

9 CIIMCOK JIMTEPATYPbBI U UH®OPMAIIMOHHbIX PECYPCOB

9.1 JIuteparypa

1. letnad, A. A. Kypc pusuku : yued. mocodue s ctya. BTy30B / A.A. lernad, 5.M.
SIBopckuid. - 4-e uzn., ucnp. - M. : Axkagemus, 2003. - 719, [1] c. (18 3k3.)

2. detnad, A. A. Kypc ¢pusuku : yue6. mocodue mis ctyn. BTy30B / A.A. Jletnad, b.M.
SBopckuid. - 5-e uzn., crep. - M. : Akagemusi, 2005. - 719, [1] c. (32 7k3.)

3. detnad, A. A. Kype ¢muku. B3 1./ A. A. Jletnad, b. M. fIBopckwii. - M. : Beicur. k.

T.3 : BonHoBbIe nporiecchl. OnTuka. ATOMHas U sifiepHas pu3uka : yued. mocodue Juist CTy/I.
BTY30B. - 3-€ U3/, iepepad. u goi. - 1979. - 510, [2] c. (19 3k3.)

4. letnad, A. A. Kypc dusuku. B3 1./ A. A. Jletnad, b. M. fIBopckas, JI. b. MunkoBckas.
- M. : Beicn. mik.T.2 : DIeKTpUYecTBO U MarHeTH3M : y4e0. mocodue JJist CTyI. BTY30B. - 4-¢
u3M., nepepad. - 1977. - 374, [2] c. (10 5k3.)

5. Hernad, A. A. Kypc ¢pusuxu. Mexanuka. OCHOBbI MOJIEKYISIPHON (DM3UKHU U TEPMOINHA-
MUKH : yueb. mocobue juist ctya. BTy30B / A. A. letnad, b. M. SIBopckuit, JI. b. MunkoBckast. -
4-¢ uzn., epepad. - M. : Beicm. mik., 1973. - 384 c. (15 2k3.)

6. SIBopckuii, b. M. CnipaBounuk no ¢usuke / .M. SABopckuii, A.A. lernad. - 3-e usm.,
ucnp. - M. : Hayka, 1990. - 622 c. (5 3k3.)

7. COOpHUK BOIPOCOB U 33j]1a4 1Mo o01el ¢usuke : yued. mocodue s cTya. Gus. - Mar.
¢axk. nea. yH-ToB U UH-TOB / oA pea. E.M. I'epiiensona. - M. : Akagemus, 1999. - 326, [2] c. (8
9K3.)

8. JlabGopaTopHbIii MPaKTHKYM 10 OOMIEH M SKCIIEPUMEHTATBLHON QHU3HUKe : yued. mocodue
Juis cTyA. By3oB / pen.: E. M. I'epmienson, A. H. Mancypos. - M. : Academia, 2004. - 460, [1] c.
(15 2x3.)

9. Kuxkowun, A. K. MonekynsipHas ¢usuka [Tekct] : yuebd. mocobue s ctya. ¢pus. crel.
By30B / A.K. Kukoun, U.K. Kukous. - 2-e u3j., mepepad. - M. : Hayka, 1976. - 480 c. (6 7k3.)

10. Kukowun, A. K. MonekynspHas ¢usmka : yued. nocodue s ctya. By3os / A. K. Kukoun,
N. K. Kukowun. - 4-e usn., crep. - CII6. ; M. ; Kpacuonaap : Jlaus, 2008. - 480 c.( 67 5k3.)

9.2 ba3bl JaHHBIX U HH(POPMAILMOHHO-CIIPABOYHbIE CHCTEMBI
1. Uadopmarnmonnas cucrema «EnuHoe OKHO JocTyma K 00pa3oBaTeIbHBIM pecypcamy. -
Pexxum noctyma: http://www.window.edu.ru/
2. IlopTan HayyHOMU >NEKTPOHHOM OMOIMOTEKH. - PexxuMm nocrymna:
http://elibrary.ru/defaultx.asp

9.3 D/1eKTPOHHO-0MOTHOTEYHbIE PeCYPChI
1. DBC «Opaiir» https://urait.ru/
2. Polpred.com O630p CMUW/CnpaBounuk http:/polpred.com/news.



https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%B5%D1%82%D0%BB%D0%B0%D1%84,%20%D0%90.%20%D0%90.
https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%B5%D1%82%D0%BB%D0%B0%D1%84,%20%D0%90%D0%BD%D0%B4%D1%80%D0%B5%D0%B9%20%D0%90%D0%BD%D1%82%D0%BE%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%B5%D1%82%D0%BB%D0%B0%D1%84,%20%D0%90%D0%BD%D0%B4%D1%80%D0%B5%D0%B9%20%D0%90%D0%BD%D1%82%D0%BE%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%B5%D1%82%D0%BB%D0%B0%D1%84,%20%D0%90.%20%D0%90.
https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%AF%D0%B2%D0%BE%D1%80%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%91.%20%D0%9C.
https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%B8%D0%BA%D0%BE%D0%B8%D0%BD,%20%D0%90.%20%D0%9A.
https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%B8%D0%BA%D0%BE%D0%B8%D0%BD,%20%D0%90%D0%B1%D1%80%D0%B0%D0%BC%20%D0%9A%D0%BE%D0%BD%D1%81%D1%82%D0%B0%D0%BD%D1%82%D0%B8%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://www.window.edu.ru/
http://elibrary.ru/defaultx.asp
https://urait.ru/
http://рolpred.cоm/news
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10 MATEPUAJIBHO-TEXHUYECKAS BA3A

Jist TpOBeICHUS 3aHATHUH JIGKIIMOHHOTO M CEMUHAPCKOTO THIIA, TPYITIOBBIX U WHAWBHYAIbHBIX
KOHCYJIbTAIlMii, TEKYILEro KOHTPOJISL U MPOMEXYTOYHON aTTECTallu UCIONB3YIOTCS ayIUTOPHH,
OCHAIIEHHBIC YIeOHOH MeOEeIbI0, ayJTUTOPHOM JOCKOM, KOMITBIOTEPOM(PaMH) C YCTAHOBJICHHBIM
JIMIIEH3UOHHBIM CIIEHUAIM3UPOBAHHBIM TIPOTPAMMHBIM 00eCTIeYeHHEeM, KOMMYTAaTOPOM ISl BbI-
X0JJa B  JJCKTPOHHO-OMOJIHMOTEYHYIO CHUCTEMYy U AJIEKTPOHHYI0  WH(POPMAIMOHHO-
oOpa3zoBatenbHyto cpeay BI'TIY, MynpTuMeauilHBIMU MPOEKTOpaMH, SKCIIO3ULMOHHBIMU 3Kpa-
HaMH, y4eOHO-HarIsHBIMU TTocoOousmu (ayn. 333, 335, 449, 339).

CamocrosTenbHas padoTa CTYJICHTOB OPTaHU3YETCS B ayTUTOPHUIX OCHAIICHHBIX KOMITb-
IOTEPHOM TEXHUKOW C BBIXOJIOM B DJIEKTPOHHYIO MH(POPMAIMOHHO-00Pa30BaTEIIbLHYIO CPEy BY-
3a, B CIICIMATIM3UPOBAHHBIX Ja00paTOPUAX MO JUCHUIUIMHE, a TAKXKE B 3aax AOCTYIA B JIOKAJIb-
Hyto ceTb BI'TIY, B 1aGopaTtopuu McUX0oro-rneaarornaeckux UCCIIe0BaHui u ap.

JIMneH3MOHHOE MPOrpaMMHOE O0ecleueHue: ONEepalioHHbIE CHCTEMBI CEMEWCTBa
Windows, Linux; oducasie mnporpammel  Microsoftoffice, Libreoffice,  OpenOffice;
AdobePhotoshop, Matlab, DrWebantivirus u 1.1.

Pa3zpaborunk: Mepenenuna T.A., kanauaat GuU3nKo-MaTeMaTHUYECKUX HAYK, TOLEHT
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11 JIUCT UIBSMEHEHUHA U JONMOJIHEHUM

PIT/] oOcyxnena u onodbpena amns peanusanuu B 2019/2020 yu4. r. Ha 3aceqanuu Kadeapsl
¢buznyeckoro u MaremMaTuueckoro oopazoBanus (mpotokon Ne 9 or« 15 » mas2019r.).

PIT/] oOcyxnena u onodbpena amns peanusanuu B 2020/2021 yu4. T. Ha 3aceqanuu Kadeapsl
buznyeckoro u MaremaTuueckoro oopazoBanus (mporokoin Ne 10 ot « 16 » wutons 2020 r.).

PIT/] oOcyxnena u onodbpena amns peanusanuu B 2021/2022 yu4. r. Ha 3aceqanuu Kadeapsl
buznyeckoro u MaremaTuueckoro oopazoanus (mporokon Ne 8 or « 21 » ampens 2021 r.).

PIT/] oOcyxnena u onodbpena ans peanusanuu B 2022/2023 yu4. 1. Ha 3aceaHuu Kadeapsl
¢buznyeckoro U MareMaTu4eckoro oopazoBanus (mpotokoia Ne 9 ot « 26 » mas 2022 r.).

B PII/l BHECEeHBI crieqyroniue U3MEHEHNS U IOIIOJIHEHHUS:

Ne uzmenenus: 1
Ne crpanutsl ¢ u3mMeHenueM: TUTYIBHBIN TUCT

Uckimounts: MUHUCTEPCTBO HAYKU U
BBICIIIEI'O OBPA3OBAHU S POCCHIA-
CKOH ®EJIEPALIUU

Bximrounts: Bximrounts: MUHUCTEPCTBO
[IPOCBELIEHN S POCCUMCKOM DEJIE-
PALIUU

Ne uzmenenust: 2
Ne cTpanwuiiel ¢ usmMeHenuem: 21

N3 mynkTa 9.1 UCKIIOYUTH:

B nyHkT 9.1 BKIIOUUTH:

Hckmounts:
1. Tepwenson, E. M. Kypc o6meii ¢pusu-
ku. MexaHuka : yude6.mocobue ans ¢us. -
Mmat. Qakx. nex. uH-toB / E. M. I'epiienson,
H. H. Manos. - 2-e u3z., nepepad. - M.:
[Tpocsemienue, 2008. - 304 c.
2. Jernad, A. AXKypc  ¢usuku:
yue0.mocobue st cTya. By3oB / A. A.
Hetnad, b. M. SABopckuii. — 5-e u3na., crep.
— M.: Axanemus, 2005. — 719, [1] c.
3. Tpodumona, T.. Kypc ¢uzuxu / T.W.
Tpodumona. — M.: Hayka, 2005. — 312 c.

U ewe 15 ncrounnkon

Bxirounts:

1. letnad, A. A. Kypc ¢usuku : yueo.
nocoOue Juist cTya. BTy30B / A.A. Jletnad,
b.M. SIBopckuil. - 4-e u3zz., ucnp. - M. : Aka-
nemus, 2003. - 719, [1] c. (18 2k3.)

2. Hernad, A. A. Kypc dusuku : y4ueo. mo-
cobue i cTya. BTy30B / A.A. Jletnag, b.M.
SIBopckuid. - 5-e u3m., crep. - M. : Akanemus,
2005. - 719, [1] c. (32 7k3.)

3. Hernad, A. A. Kypc ¢usuku. B3 1./ A.
A. Jletnad, b. M. SIBopckuii. - M. : Beic. mik.

T.3 : BomnoBsie nporeccel. Ontuka. AToM-
Has U saepHas pusuka : yueO. mocodue s
CTYA. BTY30B. - 3-€ U3]l., lepepad. u JIoTl. -
1979. - 510, [2] c. (19 3k3.)

4. lernad, A. A. Kypc ¢pusuku. B3 1./ A.
A. lernad, b. M. fIBopckas, JI. b. Munkos-
ckas. - M. : Beicir. mk.T.2 : DnexkTpudecTBo u
MarHeTusM : yued. mocoOue JiIst CTy/. BTY30B.
- 4-¢ w3 ., mepepad. - 1977. - 374, [2] ¢. (10
9K3.)

5. etnad, A. A. Kypc ¢pusuxu. Mexanu-
ka. OCHOBBI MOJIEKYJISIpHON (DPU3UKU U TEPMO-
JTWHAMHKH : y4ue0. mocoOue s CTy/. BTY30B /
A. A. [letnad, b. M. ABopckwuit, JI. b. Muin-
KOBCKasl. - 4-¢ u3., mepepad. - M. : Bricr.
mK., 1973. - 384 c. (15 7k3.)

6. SABopckuii, b. M. CripaBo4HMK 110 U3H-



http://192.168.35.100/cgi-bin/irbis32r/cgiirbis_32.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=10&S21FMT=fullw&C21COM=S&S21CNR=20&S21P01=3&S21P02=0&S21P03=A=&S21COLORTERMS=0&S21STR=%D0%93%D0%B5%D1%80%D1%88%D0%B5%D0%BD%D0%B7%D0%BE%D0%BD,%20%D0%95.%20%D0%9C.
https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%B5%D1%82%D0%BB%D0%B0%D1%84,%20%D0%90.%20%D0%90.
https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%B5%D1%82%D0%BB%D0%B0%D1%84,%20%D0%90%D0%BD%D0%B4%D1%80%D0%B5%D0%B9%20%D0%90%D0%BD%D1%82%D0%BE%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%B5%D1%82%D0%BB%D0%B0%D1%84,%20%D0%90%D0%BD%D0%B4%D1%80%D0%B5%D0%B9%20%D0%90%D0%BD%D1%82%D0%BE%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%B5%D1%82%D0%BB%D0%B0%D1%84,%20%D0%90.%20%D0%90.
https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%AF%D0%B2%D0%BE%D1%80%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%91.%20%D0%9C.
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ke / b.M. fBopckuii, A.A. [letnad. - 3-e u3n.,
uctp. - M. : Hayka, 1990. - 622 c. (5 3k3.)

W3 nyHkTa 9.3 UCKIIIOYUTD: B nyHkT 9.3 BKIIOUHTH:
1. Polpred.com O630p CMU/CripaBounuk 1. Hayunas snexTpoHHast OMOIMOTEKA
(http://polpred.com/news.) eLIBRARY.RU

(https://elibrary.ru/defaultx.asp?)

2. OBC «Jlanb» (http://e.lanbook.com)
2. OOpazoBatenpHas argopma
«tOpaiiT» (https://urait.ru/info/lka)

PII/] nepecmotpena, obcyxieHa u ogoopena g peanuszanuu B 2022/2023 yueOGHOM ro-
Iy Ha 3aceaHuu Kadeapsl (PU3UIEeCKOro M MareMaTH4eckoro oopa3oBanus (mpotokois Ne 1 ot
21 centsa6ps 2022 1.).

B pabouyio nporpamMMy BHECEHBI CJICIYIONINE U3MEHEHUS U JOTIOTHEHUSI:

Ne uzmenenns: 3
Ne ctpanuie! ¢ n3menenuem: 21

B Paznen 9 BHeceHBI M3MEHEHHS B CIIUCOK JIUTEPATYPBI, B 0a3bl JaHHBIX U HHPOPMALIMOHHO-CIIPABOYHBIE
CHCTEMBI, B IEKTPOHHO-OUOIMOTEUHBIE pecypChl. YKa3aHbl CChUIKH, 0OeCcIIeunBaoye JOCTyN 00y4daro-

IIMMCS K 3JICKTPOHHBIM YU€OHBIM U3JJaHUSIM U 3JIEKTPOHHBIM 00pa30BaTEIbHBIM PECypcaM ¢ caita
OI'BOY BO «bI'TIV».
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