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Crapmmii npenonaBatens kadenpbr OD - Hogsroponos H.A.
(10KHOCTB, CTETIEHB, YYCHOE 3BaHUE) (noamnuce) (PHO)
COI''TACOBAHO:

3aBenyrommii kaheapoi

«O0bmas puszukay /
(HanmeHoBaHue Kadenph) : -~ ['punkpyr M.C.

(nonmuce) (®HO0)

o . o1
3aBenyromuii BeITycKaromei kadeapoit
«AudopmanronHas 6e300acHOCTh aBTOMA-

TH3HUPOBAHHBIX CHCTEM)
(HauMeHOBaHue Kadeapsl) y o, JlomManos A JO.
~ 4roncs) (®UO)

' CornacossiBaercs, ecnu PITJ] paspaGoTana He Ha BBIITyCKaloIIei kadenpe.

2




1 OOmue nmoyoxkeHus

Pabouas mporpamma nucuruimHbl «@PH3MKa» COCTABIEHA B COOTBETCTBUM C TPeOOBaHHS-
MU (eepaTbHOro rocyIapCTBEHHOTO 0Opa30BATENbHOIO CTAHAAPTA, yTBEPHKICHHOTO MPHKA30M
MunucrepctBa o6pasoBanus U Hayku Poccuiickoit @enepamuu Ne 1509 ot 01.12.2016, u ocHOB-
HOM  mpoecCHOHANBPHOM  00pa3oBaTeNbHONW  IPOrpaMMBl  MOATOTOBKH  «Obecmedenue
MH(POPMAIMOHHOH 6€30IaCHOCTH paclpe/e/IeHHbIX HHYOPMAIMOHHBIX CHCTEMY IO HATPABICHHIO
10.05.03 VanpopmanmorHas 6€301aCHOCTh aBTOMATH3MPOBAHHBIX CHCTEM.

3anaun Osnanenue GpyH1aMEHTAIBHBIME IOHSTHSIMH, 3aKOHAMH U TEOPHAMH  KIac-
AUCHHUIITTHHBL CHYECKOM M COBPEMEHHOH (HM3HKH, a TakKe MeToaaMu (U3MYECKOTO HC-
CIIEZIOBAHMSI.

OsnanieHre npreMaMH U METOJAMHU PEIICHUsS] KOHKPETHBIX 3a[a4 U3 pasiuy-
HBIX obnacTeit QU3MKH.

OsHakoMIleHHE € COBPEMEHHOH HaydyHOM ammaparypoi, (opMEpOBaHHE
HaBBIKOB IIPOBEICHHS (U3UYECKOTO DKCIIEPHMEHTA, YMEHHE BBIIEIUTH KOH-
KpeTHOE (M3MYECKOe COJEpIKAHWE B IPHKIAJHBIX 3a1a4ax Oyaymiei creru-
AITBHOCTH.

OcHoBHBIE Du3nvecKrue OCHOBBI MeXaHUKH. OCHOBBI MOJIEKYJISIPHON (DU3HKA U TEPMO/IH-
paszieisl / TeMBI | pamuxu. DneKkTpuuecTBO U 1eKTpoMaraeTnsM. KoneGanus u Bonasl. OnTHKA.
AHCIUILTHHE KBanToBas npupona u3imydeHus. DJIeMEHTH KBAHTOBOUW (U3UKU. DJIeMEHTHI
(GM3HMKH aTOMHOTO siIpa.

2 Ilepevens maaHUPYeMBbIX Pe3y/IbTATOB 00yYeHHsI 10 JUCHHILIHHE (MOLYJII0),
COOTHECEHHBIX ¢ HHAUKATOPAMHU JI0CTHKEHH s KOMIIETEHIHI1

[Ipouecc usydenus nucuuruinebl «PuU3nuka» HampaBieH Ha (HOPMHUPOBAHME CIIEMYIONIUX
kommereHHid B cooTBeTCTBHH ¢ ®OI'OC BO u ocHOBHOW 00pa3oBarellbHOM MPOrpamMMoit

(Tabmuna 1).

Tabmuna 1 — KoMneTeHIMU 1 HHAUKATOPHI MX JOCTIKCHHUS

l
Kox no ®I'0OC WnpukaTophl JOCTHKEHHS | IInanupyemsie pe3yabTaTsl ;
00y4eHHS 110 JUCIUILIUHE

O6menpodeccronanbHbIe

OIIK-1.1 3HaTh:

3HaeT OCHOBBI MaTEMaTUKH, ecTe- | - (PU3MYECKHE SABIECHHS M OCHOB-
CTBEHHOHAYYHBIX IMCIMIUIMH, BBIYUC- | HbIE 3aKOHBI (DM3UKH, IIPUMEHEHHE |
JIATENIbHOM TEXHUKH W INPOrPaMMMpPO- | 3aKOHOB COXPAHEHHs B BaKHEH-
BaHUS IIUX NPAKTHYECKUX MPHIOKEHHUAX; |
- (usnyeckre BeTMUUHBI U GU3N- |
YECKHE KOHCTAHTBI, UX OIpenene- |
HHE, CMBICII, CIIOCOOBI H €IHHHIIbI |
MX H3MEPEHHS; |
- (yHIaMeHTaJbHbIE (bmnqecme%
ONBITBl, WX pOJb B Pa3BUTHH |
HAyKH; |
- Ha3HAY€HHE W INPHUHLIMIBL JCH- |
CTBUSl BaXXHEUINMX (PU3HYECKUX, |
prOOpOB.

OIIK-1

CrocobHOCTh aHaAH-
3UpoBaTh (PU3HUECKHE
SBIICHUS. W TIPOLECCHI,
NPUMEHSATh COOTBET-
CTBYIOIIIUMA MaTeMaTH-
YEeCKHH amnmapaTr s
bopMaym3anuu U pe-
meHus  npodeccuo-
HaJIbHBIX 33/1a4




Koz mo ®I'OC

I/IHI[I/II(aTopr JOCTHXKCHUA

OIIK-1.2

YMeer pemath cTaHIapTHBIE Ipodec-
CHOHAJIbHBIE 3aJ]audl C NPHUMEHEHUEM
€CTECTBEHHOHAYYHBIX M OOIIeHHXKe-
HEpHBIX 3HaHWi{, METOJOB MaTeMaTH-
YECKOIo aHaJIu3a ¥ MOJETMPOBAHHUS

OIIK-1.3
Brnazeer HaBbIKaMM TEOPETHYECKOTO U
SKCIEPHMEHTAILHOIO  HMCCIIEOBAHUS

00BEKTOB mIpodecCHOHANBHON  Jes-
TEJIBHOCTH

| [Tnanupyemeble pe3ybTaThl
00y4YeHHsI HO TUCIUILIHHE

| YMmeTn:

- OOBSICHHTHL OCHOBHEIE HAOIIONa-
€MbIC IIPUPOJHBIE U TEXHOT€HHBIE
ABIEeHUS. U OPQPEKTHl C MO3UIHIA
($byHIaMEeHTaIbHBIX
B3aUMOJCHUCTBUH, HMCTOJIKOBEIBATH

TMOHSITUH;

3UYECKHUX BEJIMYUH U HaXOJUTh €0
peleHue U paboTarth ¢ npubopaMu
1 00OpylOBaHHEM COBPEMEHHO
¢$u3nyeckoii 1abopaTopHH.

TOJbI (I)I/I3I/IKO-MaTCMaTI/IquKOFO
aHaiu3a il peHICHUsI €CTCCTBCH-
HOHAY4YHBIX 3a1a4.

- HCIIOJIB30BaTh METOJBI (I)I/I3I/I‘{C-

HEpPHOM IIpaKTHKE.
Bnaners:

YEeCKHX U3MEpeHHu# npu o6paboTke
9KCIIEPUMEHTAIBHBIX JIaHHBIX, B
TOM 4YHCJI€ C NPUMEHEHHEM KOM-
NBIOTEPHOM  TEXHUKH H  HH-
(OpMaIMOHHBIX TEXHOJIOTHH IpH
peLIeHNH 3a1ay;

- HaBBIKAMHU JKCILUTyaTallHd OCHOB-
HBIX TNpHOOpPOB H 00OpYyHOBaHHS
COBpEMEHHO# (u3udeckoit n1abo-
paropuu.

CMBICJI (I)H3H‘IGCKI/IX BCJIMYUH U |

¢bu3nyecKux |

- 3aMMCBHIBATH ypaBHEHHS IS (H- |

- YMETb IPUMEHATH OCHOBHBIC MEC- |

CKOro MOJCIHUPOBAaHUA B HHXE- |

- Pa3NTUYHBIMH METOIHKAMHU (HU3H- |

3 MecTo JucUHMIIHHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

Juctumnaa «@usnkay usyqaercs Ha 1, 2 kypce(ax) Bo 2, 3, 4 cemectpe(ax).
JlucuuniauHa BXOAMT B cocTaB Omoka 1 «/{ucuumiuHbl (MOIyJIH)» U OTHOCUTCS K 0a30BOi

qacTH.

JIist ocBOEHUS TUCIUILIMHBI HEOOXOIUMBI 3HaHUS, YMEHUS, HaBbIKH (Tabmuna 1), chopmu-
POBaHHBIE B IpOIecCe U3YYEHHUs TUCHUIUTAHBI « MaTeMaTHIeCKUi aHATH3Y.

3HaHMWS, YMEHHMS M HaBBIKH, COPMHUpOBAHHBIE NMPH U3YYCHHH MUCHHUILTHHBI «Du3HKay,
OyayT BocTpeOOBaHBI IIPH U3YYEHUH MOCIEAYIOMUX JUCIHUILINH: U3MEPEHHE U OIlCHKa Iapamer-
POB CHTHAJIOB B paclpe/ieIeHHbIX HHPOPMAlMOHHBIX CUCTEMAaX, OCHOBBI HH(OPMAIMOHHOM 0e3-

OIIaCHOCTH.

Bx01HOM KOHTPOJIb IPOBOAMUTCS B BU/I€ TECTHUPOBAHHS HA NPAKTHKE, IPUMEP TeCTa Mpe-
crasneH B [Ipunoxenun 1.




4 OO0beM QUCHUILIHHBI (MOIYJIsi) B 3a4eTHBIX €IUHUIAX C YKA3aHHEM KOJHMYECTBA
aKaJeMH4YeCKHX YaCOB, BbIIeJIeHHBIX HA KOHTAKTHYIO Pa0oTy 00y4alomuxcsi ¢ mpemno-
AaBaTejieM (II0 BHAAM Y4eOHBIX 3aHATHI) M HA CAMOCTOAITEJLHYIO padoTy o0y4aro-

IHUXCH

O61mas Tpy10eMKOCTb (00BeM) TUCHUILUIHHBI cocTaBiseT 12 3.e., 432 aka. yac.
Pacnpenenenne o6beMa TUCHMITIMHBI (MOIYJIS) IO BUJaM YY€OHBIX 3aHATHM MIPEICTABICHO

B TaOuIE 2.

Tabmuna 2 — O6beM JUCUMILTHHBI (MOAYJIS) 1O BHJIaM YYeOHBIX 3aHATHIA

O0BeM JUCHUIIIHHBI

Bcero akanemu-
YeCKHX 4aCOB

OO61mas Tpy10eMKOCTh JUCITUILIMHBI

432

KonrakTHas aynuropHas padora o0y4aomuxcs ¢ npemnojaaBaresiem (mmo
BH/IaM Y4eOHbIX 3aHSATHI), BCEro

192

B ToM umcie:

3aHSATHS JEeKIHOHHOI0 THNA (JICKIIUH U UHbIE Y4eOHbIEe 3aHSITHUS, TIPELy-
CMaTpHBaIOIIKE IPEUMYIIECTBEHHYIO Ilepeiady yueOHol nHdpopMmarmu nea-
TOTHYECKUMH PabOTHHKAMH)

48

3aHATHS CEMHHAPCKOr0 THNA (CEMHHAPBI, IPAKTHYECKUE 3aHIATHS, IPAKTH-
KyMBI, JJabopaTopHble paboThl, KOJUIOKBUYMBI U MHBIE AaHAJOTMYHBIE 3aHSTH)

144

CamocrosiTesibHast paoTa 00y4yalomuxcst H KOHTAKTHasi padoTa, BKIIO-
Yarolas IpynoBble KOHCYJIbTAllUU, HHAUBHIYAIBbHYIO paboTy 00y4daromuxcst
¢ IpenojiaBaTessMH (B TOM YUCIIE HHIUBUIyalbHbIE KOHCYJIBTAIlUH); B3aHMO-
JefCTBHE B 9IEKTPOHHOM HH(OPMAIMOHHO-06pa30BaTeIbHOl cpe/ie By3a

204

[TpomerxxyTounas aTrectarus oOydaromuxcs — 3auet (2 ceM.), 3auet
(3 cem.) DOx3ameH (4 cem.)

36

5 Copepkanue JTHCHHUILIHHBI (MOXYJIsi), CTPYKTYPHPOBAHHOE 110 TeMaM
(pa3aenam) ¢ yKazaHHeM OTBeJeHHOr0 HA HHX KOJHYEeCTBA aKaJeMHYeCKHX

YacoB U BUJOB yueOHOil padoThI

Tabmuna 3 — CtpykTypa U cojepkaHue AUCIUILIUHBI (MO JIs)

Bunb! yueOHO# paOoThI, BKIIIOYAst CaMOCTOS-
TENbHYIO paboTy 00ydYaromuXCcs U TPYAOEM-
KOCTH (B yacax)

KonrakTHas pabora
HaumeHnoBaHue pa3fenoB, TeM U coJiepXKaHie Ma- | IpernojaBaTess ¢ 00yJaroIUMHUCS

Tepuaia Jlexumn Cemunap- | Jlabopa-
CKHe TOpPHBIE CPC
(mpakTH- | 3aHATHA
YyecKue
3aHSITHUS)

1-ii Kypc, BTOpOIi cemecTp

Pazgen 1 ®usnyeckue 0CHOBBI MEeXaHHKH

Kunemarunka IIOCTYNATEIIBHOI'O U BpaIllATCIIBHOTO

2 4 2 6
JIBHOKECHU S
JluHamuKa nOCTYNMaTeNbHOTO U BpaIaTeIbHOTO ’ n 5 6
JIBHOKEHUS
3aKOHBI COXpaHEHUS UMITYJIbCA M SHEpruu. Me- ) 4 4 6

xaHuyeckas 3Heprus. Pabora.




Bunb! yueOHO# paboTHI, BKIIIOYAst CaMOCTOS-
TEIBHYIO paboTy 00yJaromuXcs U TPyI0EM-
KOCTB (B Yacax)
KonraxTHas pabora
HauMmeHOBaHHE pa3ziesioB, TEM U COAEp)KAaHUE Ma- | IpenojaBarels ¢ 00yJaroIiuMHUCs

Tepuaia Jlexuuu Cemunap- | JlabGopa-
CKHe TOpPHBIE CPC
(mpaxkTu- | 3aHATUA
YeCcKue

3aHSTHUSA)
Tarorenue. DIeMEHTHI TEOPUH MOJISA. DIEMEHTHI 1 5 - 6
MEXaHHUKH JXUIKOCTEH
DJIeMEHTHI CIIeNHATEHOM TEOPHH OTHOCHTEIBHO- 1 ) B 6
CTH.
Hroro nmo pasaeny 1 8 16 8 30

Paznes 2 OcHOBBI MOJIEKYJISIPHOH (pH3HKH M T€PMOAUHAMHKH

MoekyasipHO-KHHETHYECKas TEOPHsI HI€AIbHO-
ro raza. OneITHBIE 3aKOHBI HJICAILHEBIX I'a30B 2 4 2 6
VYpasuenue Knaneiipona-Menzeneesa

CraTucTH4yecKre 3aKOHBI MOJIEKYJIIpHOH (u3n-
KH. SIBJIeHUs MepeHoca B TEPMOJAMHAMHYIECKUX 1 2 -- 6
HEpaBHOBECHBIX CHCTEMAX

[TepBoe Havano TepmoauHaMuku. [Ipumenenne

NepBOro Hayaja TePMOJUHAMHUKH K M30IIpoILeC- 2 4 4 6
caMm

BTopoe Hayano TepMOAUHAMHUKH. DHTPOIIHS. ) 4 5 8
TernuioBble ABUraTeIH U XOJIOAUIbHBIE MAIHHEI

PeasibHbIe ra3bl 1 2 -- 4
Hroro no pazaeny 2 8 16 8 30
KourpospHas pabora 1 (1o pasgeny 1, 2) ) - - -- 20
Hroro 3a BTOpOIi cemMecTp 16 32 16 80

2-ii Kypc, TpeTHIl ceMecTp {

Pasznen 3 DaexrpocraTuka. IlocTossHHBINH TOK

DNeKTPOCTaTUYECKOE T0JIE€ U €r0 XapaKTepHCTH-
KH B BakyyMe M BemecTBe. OCHOBHBIE T€OPEMEI
JUISL JIEKTPOCTATUYECKOTO TOJIsS B BaAKyyMe H Be-
IIECTBE

HpOBOI[HHKH U JUIJICKTPUKHA B BJIEKTPHYCCKOM
I10JIC. BHGKTpOCMKOCTL IIPOBOAHUKOB U KOHICH-
CaTopoOB. QHCpFI/IH U o0bEeMHas IUIOTHOCTH JHEP-
THH 3JICKTPUICCKOI'O I10JIA

IToCTOSTHHBIN DJIEKTPUYECKUHN TOK, €ro Xapakre-
PHUCTHKH U YCJIOBHS CYIIECTBOBAaHH:A. 3aKOHBI I10- 2 4 2 6
CTOSIHHOT'O TOKa.

Hroro no pazgeay 3 6 12 6 20

Pasznena 4 DiiekTpoMarHeTH3M

MarHuTHOE T0JIe U €r0 OCHOBHBIE XapaKTEPHCTH-
ku. 3akoH buo — CaBapa - Jlamuiaca. JlelicTeue 2 4 2 6
MarHMTHOTO TOJISI HA TOKH H 3apsbl

MarnutHOe 1ose B BemecTBe. J{ua- mapa- u dep-
POMarHeTHKH




Bune! yueOHOI pabOTHhI, BKIIIOYAsS CAMOCTOS-
TEJIBHYIO paboTy 00ydaromuxcs ¥ TpyA0eM-
KOCTH (B 4acax)
KonrakrHas pabota
HanmMeHnoBanue pa3/iesioB, TEM U COJIEp)KaHHUE Ma- | MpernojaBarelis ¢ 00y9arouMUCs
Tepuaiia Jlexmum Cemunap- | JlaGopa-
CKHe TOpHBIE CPC
(npakTu- | 3aHATHA
YeCcKHe
3aHSATHS)
SIBneHMe 3IEKTPOMArHUTHOW MHAYKIMH H CaMo- 1 4 5 5
uHaykuuu. [pasuno Jlenna
OcHoBEI Teopun MakcBeruia 1 - -- 3
HToro no pasgeny 4 6 12 6 20
Pa3znean S KoJsebanus u BoJIHbBI
CBoOonHbIE HE3aTyXalIUe | 3aTyXarollue Me- 1 5 5 5
XaHHYECKHE U JIEKTPOMArHUTHBIE KOJIeOaHusI
Bremyxnennsle konebanus. Croxenue koneda- 1 5 __ 5
HUH
BonHbl, X XapaKTepUCTHKU. YpaBHEHHE ILIOC- 1 ) 5 5
KOH M c(epHUECKUX BOJIH
DHeprust MEXaHHYECKUX U 3JIEKTPOMArHUTHBIX 1 ) B 5
BOJIH
Hroro o pazneny 5 4 8 4 20
KonTpossHas pabora 2 (o pazzgeny 3, 4, 5) -- -- -- 20
Hroro 3a Tpermii cemecTp 16 32 16 80
3-ii 3Tan, 4eTBepTHIii ceMecTp
Pa3znen 6 Onruka. KBanroBasi mpupoaa usjiy4eHus
DJIeMEHTHI TeOMETPHYECKOH OITHKH i 2 4 2
BoJIHOBBIE CBOHCTBA CBETA 2 4 3
Temnosoe usnyuenne. Dotodpdexr. 2 4 4 3
Htoro no pasaeny 6 6 12 12 8
Pa3znes 7 DaeMeHThI KBAHTOBOI () M3HKH ATOMOB, MOJIEKYJI H TBEPABIX TeJI
Teopus atoma Bogoposa o bopy 2 4 = 2
OeMeHTHl KBaHTOBOM MEXaHUKH 2 4 --
OneMeHTHI pu3uku TBepaoro Tena. [lonstue ) 4 4 3
30HHOH TEOpUH TBEPIBIX TEll
Hroro no pazageay 7 6 12 4 8
Pazaes 8 DiieMeHTHI PH3NKH ATOMHOIO SIAPA H 3JI€MEHTAPHBIX YaCTHIL
DneMeHTHI GU3UKH AaTOMHOTO SIpa. 2 4 == 4
DneMeHTapHbIe YaCTHIIbI, KITacCH(UKAIUs JJ1e- ) 4 B 4
MEHTapHBIX YaCTHI]
Hroro mo pasneay 8 4 8 -- 8
KontponsHas pabora 3 (1o paszgeny 6, 7, 8) -- - -- 20
Hroro 3a yerBepTHIil cemMecTp 16 32 16 44
HUTOI'O no gucomninne 48 96 48 204




6 BneayauTopHasi caMoCTOSITeIbHASI pa60oTa 00y4aIOMMXCS MO AUCIHILIHHE
(Moxy.110)

IIpu muaHUpOBaHMH CaMOCTOSITENBHOM pabOTHI CTYIEHTY PEKOMEHIYETCS PYKOBOJCTBO-
BaThCs CIIEAYIOUIMM pacipeeIeHHEM YacoB Ha CaMOCTOSATENBbHYIO paboTy (Tabiuna 4):

Tabnuna 4 — PexoMeHyeMoe pacnpeielieHie YacoB Ha CaMOCTOSATENBHYIO paboTy

KoMInoHeHTBI caMoCTOsITEIbHOM PadoThI KosnyecTBo yacoB

H3yueHue TeopeTHYECKUX pa3/iesOB TUCIUILUIHHEI 48
[TonroroBka Kk 3aHATHAM CEMHHApCKOTro TUNA (TpaKTHYECKUE 3aHs- 48
THS)
[ToaroroBka oT4eTOB 1O JTaOOPAaTOPHBIM paboTam 48
ITonrotoBka u odopmienne KontponsHas paGora (2 cem.), 60
KontponbsHas pabora (3 cem.), Kourposnbnas pabora (4 cem.)

204

7 OueHo4YHbIE CPEACTBA /ISl IPOBEIEHHS TEKYIEro KOHTPOJISI U
NPOMEKYTOYHOM aTTeCTALMH 00yYaIOMMXCS 110 JHCHHILIHHE (MOIYJII0)

@oH/ OLIEHOYHBIX CPEJACTB Ul IPOBEIEHUS TEKYIIEro KOHTPOJS YCIIEBAEMOCTH M MPO-
MEXYTOUHOM aTTecTanuu npeacrasiied B [Ipunoxenuu 1.

[TonHBI# KOMIUIEKT KOHTPOJBHBIX 3aJlaHUH, HEOOXOMUMBIX ISl OLICHUBAHHS PE3YIILTATOB
00y4eHMs 1O QMCHMIUIMHE (U3HKa, XpaHHTCS Ha Kadeape-paspaboTuhke B OyMaKHOM, 3JIeK-
TPOHHOM BHJIE, a TAK)KE B INYHOM KaOHHETe CTyAEHTa Ha caiiTe By3a.

8 VYuebHo-meToauueckoe u HHPpoOpMaAHMOHHOE 00eceYeHHe AU CIHILTHHDI
(Momy.Jist)

8.1 OcHoBHas JuTEpaTypa

1. 3ucman, I'. A. Kypc obmeit ¢pusuxu : B 3-1. /I'. A. 3ucman, O. M. Togec. — M. : ®uzma-
Tru3, 1972. -3 1.

2. Caenpes, 1. B. Kypc o6meit ¢pusuku : B 4 T : yue6. mocobue uis By3os / U. B. Capenb-
eB; nmox pea. B. U. CasenseBa. — M. : KuoPyc, 2009. — 4 T.

3. Tpopumosa T.M. Kypc ¢msuku: Yue6. ITocobue mis Bysos/ T.U. Tpopumosa. -8-¢
u3a.crep. — M: Bercm. IIk., 2004. -544 c.: wi.

4. Tpopumosa, T. Y. Kypc dusuku ¢ npumepamu perneHus 3a1a4 : B 2 T. : y4eOHUK JUIS By-
308/ T. U. Tpodumona, A. B. ®upcos. — M. : KuoPyc, 2015; 2010. —378¢c. -2 T.

5. Yepros, A.I'. 3agauynuk no ¢usuke : y4e6. mocodue st Bry3os / A. I'. Uepros, A. A.
Bopo6reB. — M. : ®uzmatiut, 2008; 2006; 2005. — 640 c.

6. Jlemuauenxo, B. Y. ®usuka [DnektponHsli pecypce] : yuebnuk / B.U. JleMumueHko,
W.B. Jlempmuenko. — 6-e u3a., mepepab. u jgon. — M. : UHOPA-M, 2016. — 581 c. //
ZNANIUM.COM : 3JIEKTPOHHO-OMOIHOTE HAS cucreMa. - Pexxum JIOCTyTIa:
http://www.znanium.com/catalog.php, orpanuueHHbIi. — 3ari. ¢ 3KpaHa.

7. I'punkpyr, M. C. JlaGopaTopHslii IpakTHKyM 110 (usuke : yue6. nocobue st By3os / M.
C. I'punkpyr, A. A. Bakymok. - CII6. : Jlaus, 2012. — 480 c.

8.2 JlomostHHTEBHAS JIUTEPATYpPA
1. Cusyxumn, JI. B. O6mmii kypc ¢usuku : B 4 1. : y4e6. mocobue mis By3os. / JI. B. Cusy-
XHH. — 2 — e u311., ucnp. — M. : Hayka, 1979. - 519 c.
2. letnad, A.A. Kypce ¢usuku : yueb. mocobue s BTy30B / A. A. Jletnad, B. M. SIsop-
ckmit. — M. : Akagemus, 2007; 2005; 2003. — 720 c.
3. Mexanuka : y4e6. nocobue mis By3oB / B. T. baruenkos, B. A. Bonocyxun, C. Y. Es-
8




TywmeHko u ap. — M. : PUOP: UH®PA - M, 2011. - 509 c.

4. Hukepos, B. A. ®usuka a1s By30B: MexaHuKa H MOJIEKyJIsipHas GU3HKa [ DIIeKTPOHHBIH
pecypc]: yuebnuk / Hukepos B.A. - M. : TamkoB u K, 2017. - 136 ¢. // ZNANIUM.COM : snek-
TPOHHO-OMOIMOTEYHast cucTeMa. — Pexxum moctymna: http://www.znanium.com/catalog.php, orpa-
HUYEHHBIH. — 3aril. ¢ 9KpaHa.

5. Kanamnuukos, C. I'. DnexrpudectBo: yueb. mocodue mis By3oB / C. I'. Kanamsukos. — 5
— e u31., ucup. u gom. — M. : Hayka, 1985. — 576 c.

6. benonen, B. WM. Dnexrpoaunamuka: yue6. mocobue st By30B / B. W. Benonen. — Munck;
M.: HoBoe 3nanne; MH®PA-M, 2012. — 204 c.

7. Cena, JI. A. EnviHuIel QU3HYECKUX BEJIMYUH U UX PA3MEPHOCTH : YUeOHO - CIIPaBOYHOE
pykoBoacteo / JI. A. Cena. — M. : Hayka, 1988. — 432c.

8. Uepros, A. I'. Exuanie! pu3ndecKux BeMUUUH: y4ebd. mocodue s By3os / A. I'. Uepros.
— M. : Beicmas mkoira, 1977. — 287c.

8.3 Meroanyeckue yKa3aHHs JJIsl CTYJA€HTOB 110 0CBOEHHIO U CIHHILTHHBI

1. M.C. I'punkpyr, E.W. Tutopenxo, }O.U. TkaueBa. JlaGopaTopHbIit pakTHKYM 10 (pu3H-
ke. Y4eb. mocobue. - Komcomonbck-Ha-Amype: 'OYBITO «kKHAT'TY », 2011. 146 c.

2. A.A. Bakymok, H.A. Hosroponos, I0.1. TkaueBa. KoHTpoIBHO-pacyeTHEIE MaTEpHAIIBI
no ¢usuke (OcHoBHBIE (u3nueckue Qopmynsl. KoHTponbHbIe paGoThl, pacueTHO-rpaduyeckue
3amaHus ¥ TecThl). Y4eb. nocobue. — Komcomonbck-Ha-Amype: ®I'BOY BO «KHAT'V», 2018. -
100 c.

3. IleperoenoBa, M. A. Metonuueckue yka3aHusl H KOHTPOJIbHBIE 3aaHUs JUIA CTYJIEHTOB —
3a0YHHKOB HHX. — TE€XH. CHell. By30B — KomcoMonbsck — Ha — Amype : ®T'BOY BITO «KHAI'TY »,
2012.-58c.

8.4 Cospemennbie npodeccHoHaJbHbIe 0a3b1 JAHHBIX H HHPOPMALMOHHBIE  CHIpa-
BOYHBIE CHCTEMbI, HCII0JIb3yeMble IPH 0CYIIeCTBJIEHHH 00pa30BaTeJIbHOIO MPO-
Hecca 1o JHCIUILUIHHE
1. OnextponHo-6ubMHOTEYHAs cucteMa ZNANIUM.COM. orosop EIT 44 Ne 003/10 36¢
HMK3 191272700076927030100100120016311000.0T 17 anpesnst 2019 r
2. OnextpoHHO-OubnHoTeuHas cucreMa IPRbooks. Jlunensuonnsiii gorosop Ne EIT44 Ne
001/9 Ha mpenocTtaBleHHE IOCTyNa K 3JIEKTpOHHO-OMOMHOoTeuHoM cuctemMe IPRbooks WK3
191272700076927030100100090016311000 ot 27 mapta 2019r.
3. OnexktponHo-6ubnuoreynas cucrema eLIBRARY.RU. Jlorosop Ne EIT 44 Ne 004/13 na
OKazaHHe yciyr JI0CTyna K 9JIEKTPOHHBIM U3JJaHUSIM K3
191272700076927030100100150016311000 ot 15 anpens 2019 r..

8.5 Ilepeuens pecypcoB HH(POPMAMOHHO-TEJIEKOMMYHHKAIMOHHOM CEeTH «HAn-
TepHeT», He00OX0AHMBIX /LISl 0CBOCHHS U CIMILUIHHBI (MOXYJIs1)

1. EcrecTBeHHO-Hay4HBI 00pa3zoBaTeNnbHbIH Moptan ¢emepanpHOro mopraia «Poccuii-
ckoe obpasoBaHHe» [DneKTpoHHBIH pecypc]. — Pexxum nmocryma: http://en.edu.ru, cBoGoaHbIH. —
3ari. ¢ sKpaHa. '

2. Hayunas snextpoHHas 6ubmnoreka «KubepneHunkay [DneKTpoHHBIH pecype]. — Pexum
noctyna: http://cyberleninka.ru, cBoGoubIi. — 3ari1. ¢ 3KkpaHa.

3. Ousmka and Bcex [OnexTpoHHBI pecypc]. — Pexum pmoctyma: https:/questions-
physics.ru, cBo60THBII. — 3ari. ¢ 3kpaHa.

4. Buneonexkuun ®@usrexa: nexropuit MOTU [DnextponHsli pecype]. — Pexxum mocrymna:
https://open-education.net/academic/university/videolektsii-fizteha-lektorij-mfti/, cBoGomHBIA. —
3ar1. ¢ sKpaHa.

8.6 JInmuen3uoHHOE M CBOOOAHO pacpocTpaHsieMoe NPOrpaMMHOe obecredeHue, He-
M0JIb3y€eMOoe IIPH 0CYIeCTBJIEHHH 00pa30BaTEJIHLHOr0 NMpoecca Mo JUCHHILINHE
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Tabmuna 5 — [TepedeHs HCIIOIB3yeMOro MPOrpaMMHOT0 obecreyeHus!

Haumenosanue 110 PeKkBU3UTHI / yCIIOBUSI UCIIOJIH30BAHUS
Microsoft Imagine Premium JIunen3noHHbIH goropop A9223 Ne008/65 ot 11.01.2019
OpenOffice CBoOOIHAS JTMIICH3HS, YCIIOBUS MCIIOJIB30BAHHUS 110 CCHUIKE:

https://www.openoffice.org/license.html

9 OpraHu3anHOHHO-NEIArOrHYeCKUe YCI0BUHA

Opranusanus 00pa3oBaTEIBLHOIO MPOLECCa PeriaMeHTUPYeTCsl y4eOHBIM IIJITAHOM M paciiu-
caHMeM y4eOHBIX 3aHATHH. SI3bIk 0OyueHMs (mpenojaBaHMs) — pyccKuid. J[is Bcex BUAOB ayu-
TOPHBIX 3aHATHH aKaJIeMUYECKHUI Yac yCTaHABIMBAETCS MPOJIOJDKUTEIBHOCTEIO 45 MUHYT.

ITpu dhopMupoBaHUHU CBOEH MHAMBUIYAIbHOH 00pa30BaTeIbHON TPACKTOPUU O0y4YarOImIuii-
Csl HIMEET IpaBO Ha Iepe3adeT COOTBETCTBYIOIIUX IUCIUIUIMH U NMPO(eCcCHOHATBHBIX MOMIYIEH,
OCBOEHHBIX B IIpoIlecce NMPEAIIECTBYIOMEro 00y4eHus, KOTOPbIi 0CBOOOXKAaeT 00y4aromerocs ot
HEOOXOTMMOCTH MX IOBTOPHOT'O OCBOCHHSI.

9.1 O6pa3oBaTesibHBIE TEXHOJIOTHH

VY4eGHBIN MpoIecC MPH MPENogaBaHuU Kypca OCHOBBIBAETCS HA UCIIOJIB30BAHUH TPaIUIIH-
OHHBIX, WHHOBAI[MOHHBIX M HH(POPMAIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH. TpaJuiliOHHEIE
obpa3zoBarebHbIe TEXHOJOTHU NPEICTABIICHBI JICKIMSIMH U CEMUHAPCKUMHU (TIPAKTUYECKHUMH) 3a-
HATHSAMH. VIHHOBAITMOHHBIE 00pa30BaTeNIbHBIC TEXHOJIOTHH HUCIIOJIB3YIOTCS B BHJIE IIUPOKOTO MPH-
MEHEHHS aKTHBHBIX U HHTEPAaKTHBHBIX (opM mpoBeneHus 3ausatuil. Mapopmanmonusle odpazosa-
TEJNbHBIC TEXHOJOTHU PEATU3YIOTCS IyTEM aKTHBU3AIUU CAMOCTOSITEIbHON pabOTHI CTYIEHTOB B
HH(OPMaIMOHHOM 00pa3oBaTEeNLHOM cpee.

9.2 3anaTHS JEKIMOHHOI0 THIA

JIeKIIMOHHBINA KypC MpeIoaraeT CHCTEMaTH3UPOBAHHOE M3JI0KEHHE OCHOBHBIX BOIIPOCOB
y4eOHOro IUIaHa.

Ha nepBoii nekmuu JIeKTop 00s3aH MpeAyHPEIUTh CTYJEHTOB, IPUMEHHUTENBHO K KaKOMY
06azoBoMy yueOHHKY (yueOHHKaM, yueOHbIM ocoOusM) OyIeT MpOYUTaH Kypc.

JIeKIIMOHHBIN KypC OJDKEH JaBaTh HAHOOMbIINI 00beM HHpOpMaIuH 1 obecrieynBars 60-
Jiee rIy0oKoe MOHUMaHKWEe Y4eOHBIX BOIPOCOB IPH 3HAYUTEIBHO MEHBILEH 3aTpaTe BpeMEHH, YeM
3T0 TpeOyeTcst OOJBIIUHCTBY CTYICHTOB HAa CAMOCTOSITEIbHOE H3yYEHUE MaTepHaa.

9.3 3aHsATHS CEMHHAPCKOr0 THIA

CemuHapcKue 3aHATHS NMPEJCTABIAIOT COO0H JeTaMu3aluIo JEKIIHOHHOTO TEOPETUYECKOTO
MaTepHasa, IPOBOAATCS B LEJSIX 3aKpEIJICHUs Kypca U OXBaTHIBAIOT BCE OCHOBHBIE Pa3Jelbl.

OcHOBHO# (HhOpMOIT TPOBENEHHS] CEMHHAPOB SIBJISIETCS 00CYKIeHHEe Hanboee MpoOJIeMHBIX
U CJIOXKHBIX BOIPOCOB IO OTAEIBHBIM T€MaM, a TakXke pa300op IpUMEpPOB U CHUTyallui B ayAUTOp-
HBIX YCJIOBHUSX. B 00s3aHHOCTH mpenozaBarelis BXOIAT: OKa3aHHEe METOJUYECKOH IOMOIIY U KOH-
CYJIbTHPOBaHHE CTYACHTOB 10 COOTBETCTBYIOIIUM T€MaM Kypca.

AKTHBHOCTBH Ha CEMHUHAPCKHX 3aHSATHIX OIICHUBAETCS 0 CIEAYIOIIUM KPUTEPUSIM:

* OTBETHI Ha BOIPOCHI, IIpe/iyiaracMble IperoiaBaTesieM;

* y4acTue B IUCKYCCHSIX;

* BBINIOJTHEHUE IIPOEKTHHIX U MHBIX 3aJIaHUI;

* aCCHCTHPOBAHHUE MPETOAABATENIO B IIPOBEJICHUHN 3aHSTUH.

OTtBeT nO/KEeH OBITh apryMEHTHPOBAHHBIM, pa3BEPHYTHIM, HE OJHOCIIOXKHBIM, COJEpKaTh
CCBUIKH Ha HCTOYHHUKH.

JloKJ1apl ¥ ONIIOHUPOBAHKE JOKJIAJ0B IIPOBEPSIOT CTENIEHD BIAJCHUS TEOPETHUECKUM Ma-
TEPUAJIOM, a TAaK)K€ KOPPEKTHOCTh ¥ CTPOTOCTh PACCyKICHHM.
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OuenuBanye 3aJaHUH, BHIIOTHEHHBIX HA CEMUHAPCKOM 3aHSTHH, BXOIUT B HAKOILIEHHYIO
OILICHKY.

9.4 CamocrosiTe1bHasi padoTa 00y4al0MMXCH 110 JHCHHILTHHE (MOILYJII0)

CamocrosTenbHas paboTa CTyJJEHTOB — 3TO IPOLECC aKTHBHOTO, L(eJICHANPABJIEHHOTO MIPH-
oOpeTeHHs CTYJIEHTOM HOBBIX 3HAHHH, yMEHHH 0€3 HEIOCPEICTBEHHOIO y4YacTHs MPENo/aBaTes,
XapaKTepU3YIOUIUICS IPEIMETHON HAIpPaBIECHHOCTHIO, 3()(EKTHBHBIM KOHTPOJIEM U OIEHKOH pe-
3yJITaTOB AEATEIBbHOCTH 00y4aronerocs.

Ienn camocrosTenbHOM paboOTHI:

* CHCTEeMATH3alUsA M 3aKPEILICHUE IOJyYEHHBIX TEOPETHYECKUX 3HAHMH M MPaKTHYECKUX
YMEHUH CTYIEHTOB;

+ yriryOiieHue U paclIupeHHe TEOPETHIECKUX 3HAHHUI;

- popMupoBaHME yMEHMI HCIONB30BaTh HOPMATHBHYIO M CIIPABOYHYIO JOKYMEHTAIHIO,
CHEIHAIbHYIO JIUTEPATYPY;

* Pa3BUTHE II03HABATEIBHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYJEHTOB, OTBETCTBEHHOCTH MU
OpPraHHU30BAHHOCTH;

- OPMHPOBAaHHE CAMOCTOSTEIHHOCTH MBIIUIEHHS, TBOPYECKOM HHUIMATHBEI, CIIOCOOHO-
CTeH K CaMOpa3BUTHIO, CAMOCOBEPIICHCTBOBAHHIO U CAaMOpPeaTH3allHH;

* Pa3BUTHE MCCIIEAOBATEILCKUX YMEHUM U aKaJJleMUYECKHUX HABBIKOB.

CamocrosarensHas paboTa MOXET OCYIIECTBIATHCS MHANBHIAYATHHO WM IPYNIIAMH CTY-
JIEHTOB B 3aBUCHMOCTH OT II€JIH, 00BEMa, YPOBHS CII0)KHOCTH, KOHKPETHOM TEMaTHKH.

TexHoNMOrMs OpraHM3aIy CaMOCTOSITENILHOM PabOThI CTYIEHTOB BKIIFOUAET MCIIOJIb30BAHUE
HH(POPMALHOHHBIX U MaTepHATIbHO-TEXHUYECKHUX PECYPCOB YHUBEPCHUTETA.

KoHTponb pe3ynbTaToB BHEAYIUTOPHOI CaMOCTOSTENBHON pabOTHI CTYAEHTOB MOXET IIPO-
XOJIUTh B IUCBMEHHOMN, YCTHOM WM CMEIaHHO#H opme.

CTyneHTBI JOJDKHBI TOJXOUTh K CAMOCTOSTENBHOM paboTe Kak K HauBaKHEHIIEMy Cpejl-
CTBY 3aKpEILICHHS U Pa3BUTHs TEOPETHYECKUX 3HaHUH, BBIpaOOTKE €IUHCTBA B3IJISAOB HA OTHEIb-
HBIE BOIIPOCHI Kypca, IPHOOPETEHUs ONPE/ICIEHHBIX HABBIKOB M HCIIOJIBb30BaHUA MPOQeccCHoHab-
HOM JIuTEpaTypHl.

9.5 MeToanyeckne yKazaHusi 1151 00y4al0IHXCSI IO OCBOEHHIO THCIHILTHHBI

ITpn m3ydenun mucuuruiuHsel @u3uka 0OydYaOIUMCS IEIECOO0Pa3HO BBIIOIHATH CIIEMy-
IOIHME PEKOMEH/IALMY T10 BBITOJHEHUIO KOHCIEKTa JIEKIUH, OArOTOBKE K MPAKTHYECKUM 3aHSTH-
SIM, BBIIIOJIHEHUIO J1a00OpaTOPHBIX pabOT U KOHTPOJIBHBIX paboT:

1. MeToauyeckHe yKazaHusi IPH padoTe HAX KOHCIIEKTOM JIEKIIHH

B xo/e NeKIMOHHBIX 3aHATHH HEOOXO0AUMO BECTH KOHCIIEKTHPOBaHHE y4eOHOrO MaTepua-
na. O6pamaTts BHUMaHUE Ha (OPMYJIUPOBKU 3aKOHOB, PACKPBIBAIOIIHE COJAEPIKAHUE TEX HIIM HHBIX
¢usryeckux sBICHUH U MponeccoB. XKenaTenpHO OCTaBUTh B pabOYMX KOHCIEKTAX IMOJis, Ha KOTO-
PBIX MOXHO JIeJIaTh IMOMETKH M3 PEKOMEHIOBAHHOW JIMTEPATyphl, NOMOIHSIOIHE MaTepUal mpo-
CIIYIIaHHOH JIEKIIMH, a TAKXKe MOAYEPKUBAIOLINE 0COOYI0 BAXKHOCTh T€X HIIM HHBIX TEOPETHUYECKUX
IIOJIOXKECHUH.

Ilpu paboTe Ham KOHCHEKTOM JIEKIMH HEOOXOJUMO IPOYUTATH H3JIOKCHHBIA MaTephal
IpenojaBaTesieM, a TaKXKe IIPOYECTh COOTBETCTBYIOLIHME pa3zielbl peKOMEHI0BAHHOTO MPero/iaBa-
TeneM y4eOHMKa, JJIs 3TOT0 MOXHO HCIIOJIb30BATh Memooudeckue ykazanus 2, 3 (n. 8.1).

B nmponecce u3y4eHus: KOHCIIEKTA U IOTIOJHUTEIBHOM JINTEpaTyphl 00paTuTe BHUMAHMS Ha
OIpeZieIeHHs] OCHOBHBIX (M3UYECKHX BEJIMYMH U MX pa3MepHocTeil. [IoBTOPUTE OCHOBHEIE sBJIE-
HHS U 3aKOHBI, KOTOPBIE OIUCHIBAIOT 3TH siBIeHUs. Eciu kakue 1160 3aKOHOMEPHOCTH U (HOpPMYIIBI,
CBSI3BIBAIOINUE (DU3HMYECKHE BEIUYHHBI MMEIOT BBIBOJ, TO HEOOXOIUMO H3Y4YHTH 3TOT BBIBOJ IO
KOHCIIEKTY HJIM 1O y4eOHMKYy. PexoMeHmyercs Takke B KOHIIE M3y4EHHS KOHCIIEKTa [IPOBEPHUTH
ce0s Ha 3HaHME M MOHMMAHUE OCHOBHBIX (PM3HYECKHUX BEMYUH, GOPMYIT U 3aKOHOB 110 H3y4aeMoii
TEME.
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2. MeToauyecKne yKa3aHusl [0 CAMOCTOSATEIbHOI paboTe Hal H3y4aeMbIM MaTepHa-
JIOM M NPH MOAr0oTOBKE K NPAKTHYECKHM 3aHATHAM

[IpH MOArOTOBKE K NMPAKTHYECKOMY 3aHATHIO HEOOXOIUMO M3Y4HTh TEOPETHHYECKUH MaTe-
pHaJ, COOTBETCTBYIOIIMI PAKTHYECKOMY 3aHATHIO, IO KOHCIIEKTY WM y4EOHHKY PEKOMEH/I0BaH-
HOT'O MPEenoaBaTesIeM.

Oco6oe BHHMaHHE CJIEYeT YIEIUTh OCHOBHBIM (PM3MYECKUM SIBJICHHUSIM W 3aKOHaM, OIH-
CBHIBAIOIIMM 5TH sSBJIeHUs. Heo6X0aMMO MPOBEPUTH ONpeeeHus (PU3MIECKUX BEIHYHH BXOIAIIMX
B 9TH 3aKOHBI, a Takke MX pasMepHOCTH. CliefyeT TaiKe MOBTOPHTH (OPMYJIbI OMHCHIBAIONINE
u3yueHHe (PU3MIECKUX BEIMYMH B 3aBUCHMOCTH OT MEHSIOMMXCs apameTpoB. [Tone3Ho Takxke 1o
3aa4YHHKY IIPOCMOTPETH TIPUMEPbI THIIOBBIX pelleHHi Gpu3nIecKux 3a1a4, OTHOCAIIHUXCS K JaHHOH
TeMme. J[JIst 3TOTO MOYXHO HCIIOJIB30BATh Memoouueckue ykazanua 4, 5 (n. 8.1).

3. MeToau4ecKHe yKa3aHUs 110 BHINOJIHEHHIO JJa0opaTopHOii paboThI

J{1st BBIIOJTHEHHS Ta6OPaTOPHOH paboThl HEOOXOMMMO HCIIONB30BaTh MemoouiecKue yKa-
sanusa 1 (n. 8.3) M3yUUTH ¥ IPEMEHUTH CIEIYIOLIUE PEKOMEHOAUUU, TAK KaK ONMCAHNE K KaXI0H
nabopaTopHoii paGoTe BKIIOYAeT B ceOs ciemyrolue naparpadsi:

1. Ilens paGotel. [TpubOpEI ¥ IPUHAUIEKHOCTH.

2. Brenenue.

3. du3HUECKHe OCHOBBI 9KCIIEPUMEHTA.

4. TTopsiiOK BBHITOJTHEHHUS PabOTEI.

5. Bompocs! ais gomycka.

6. ITpoTOKOJ N3MEPEHUN.

7. TecT ans 3aIlUTHL

B nepeom maparpade IOCTaBIeHa Yeab J1a6OpamopHoli pabomsl U NEPEUUCICHBI NPU-
HaJUIEXXHOCTH, HEOOXOMMBIE ISl BBIOIHEHHUS J1Jab0paTOpHOH paboThI.

B 66edenuu M3I10KeHB] H3ydaeMble 3aKOHBI, ONpe/ielieHbl (PH3MIECKHe BEUYMHBI H UX B3a-
HUMHasl 3aBUCHMOCTb.

O6yuaromemMycsi HEOOXOIUMO BHHUMATENHHO HM3Y4HTh «QPu3uuecKue O0CHO8bl IKChepu-
Menmay, TIe OIcaHa SKCIEPUMEHTAIbHAsA YCTAaHOBKA M NPHBEJEHA cXeMa. 3/eCh JKe pelaeTcs
dusnueckas 3a1ada I ONPEEICHAs HCKOMOH BEJIMUHMHBL.

Ilocne W3yd4eHHS] HOPAOKA 6bINONHEHUA DPAOOTHl CTYICHT NOJDKEH INpPEeICTaBlATh IKC-
IEPHMEHT B IEJIOM, 3HaTh, KaK M B KakKoil MOC/IEI0BATENLHOCTH M3MEPAIOTCS (PU3MUYECKUe Be-
JIMYHHBL.

Jlns momycka K paGoTe HeOOXOXMMO OTBETUTE Ha «Bonpocut 0na donyckay.

IIpy MpOBENEHHH SKCIIEPHMEHTA JaHHBIC BCEX H3MEPEHHH HYKHO BHECTH B «IIpomokon
u3MepeHuii» B COOTBETCTBAH C ero (GopMoii i mopsiikoM paboTel. B mpoTokosne n3Meperuit mpo-
BOJIATCS TaKXe BCE HEOOXOAMMEBIE PAaCU€ThI.

Jlns nocTpoeHust rpaMKoB B IPOTOKOJIAX HMEETCS MUJUTUMETPOBAst CETKA.

ITocsie TOro, Kak BHIIOJNHEHO 3aJaHue K JJabopaTopHOH paboTe, HYXKHO C/iesiaTh BEIBOJBI U3
IIPOJIENIAHHOTO SKCIIEPUMEHTa. BBIBOIBI BKIIFOUAIOT B Ce0sL:

- QHAJTH3 MOJIYYEHHOM 3aBHCHMOCTH BEJIMYMH M COOTBETCTBHE €€ UCCIIElyeMOMY 3aKOHY;

- CpaBHEHHE JKCIEPUMEHTAIBHOTO 3HA4YEHMS (PU3MYCCKON BEIHYMHBI C TEOPETHIECKHM
3HAYCHHUEM;

- aHaIN3 YCJIOBUM KCIIEPUMEHTA M BO3MOXXHOCTEH MX M3MEHCHHS C LEIbIO YBEIHICHHUSA
TOYHOCTH W3MEPEHHM ¥ BHIYUCIICHHS HCKOMOM (PM3HIECKOM BETHIHHBL.

Onvcanne 1abOpaTOPHON paGOTHI 3aKAHYMBACTCS MECMOM ONA 3auiumbl. 1IpaBHIIbHBIC
OTBETHI HA BONPOCHI TECTA CBHAETEBCTBYIOT 00 YCBOCHHH TEOPETUIECKOro MaTepHaa JaHHOH Ja-
GopaTopHO pabOTHI W YCHEITHOM €€ BBINOJIHEHHH, YTO SBIIACTCS 3aJI0rOM IIOJIy4eHHS 3a4eTa 1o
9TOH pabore.

4. MeToauyecKHe YKa3aHusl 110 BHITOJHEHHIO KOHTPOJIbHOH padoThI

K BBINIOJNHEHAIO KOHTPONBHOM pabothl (KP) mo xaxxaoMy pasaeny Qu3vKu cTyaeHT, o0y-
yarommiics Mo Kypcy obmeit GU3HKH, MPUCTYNAET TOJIBKO MOCIe H3yYeHHs TEOPETHIECKOro Mare-
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pHaia, H3JI0XKEHHOIO IPENoJaBaTelieM MM HM3Y4YEHHOIO0 CaMOCTOSTENIHO COOTBETCTBYIOIIEIO
JTaHHOMY pa3zieny QU3HKH.

ITpu Bemonnernu KP ctyneHTy HeoOX0quMo pyKOBOACTBOBATHCS CIIEIYIOLIMM:

1. KP BpImonHsAeTCA 4YepHMJIAMH B OOBIYHOM IIKOJIBHOM TeTpaay, Ha OOJIOXKE KOTOPOH
IIPUBOIATCS CBEACHMS 10 HOopMmaTHBHOMY nokymeHnty PJl ®I'BOY BIIO «KuHAI'Y» 013-2016.
«TexcroBble cTyneH4Yeckue paboTsl. [IpaBuiia opopmieHus».

2. Vcnosus 3anad B KP nepenuchiBaioTcst MOMHOCTRIO O€3 cokpamieHuid. J[jis 3amMedanuii
IpernojaBaress Ha CTPAHUIAX TeTPAIU OCTABIISIOTCS MOJIS.

3. Ilpu Bemonnenun KP Heo6xoauMo 3anucars KpaTKoe yClIOBHe 3a1adu. B pemenuu Tpe-
OyeTcsl IPUBECTH OCHOBHBIE 3aKOHBI U (POPMYIIbI, HA OCHOBAaHHH KOTOPBIX IIPOHM3BENEHO pPELIEHHE
(c nosicuenusmu). [Ipy HanMYUU BEKTOPHBIX BEJHMYMH U KOOPIUHAT BBHIMOJHSIETCS PHCYHOK, CO-
JepXalluii 5TH BEIMYHMHEL B KOHIle pemeHHs 3aJayd IpOBEpSETCs pa3MEPHOCTh HCKOMO# (u3m-
YeCKO# BEJTMYMHBI U 3alICHIBACTCS OTBET.

4. B xonne KP yka3piBaeTcsl, KaKUM Y4eOHUKOM HJIH YI€OHBIM IOCOOHEM CTYIEHT MOJIb30-
BaJICS TP BBIIIOJIHEHUH paboTHl (Ha3BaHHe yueOHUKA, aBTOP, TOM U3IaHHUA).

5. Homepa 3aga4, KOTOpBIE CTYIEHT JOJDKEH BKIIIOYHTH B cBOoi0 KP omnpenensrores no yka-
3aHHBIM TabJIHIIaM BapHaHTOB B METOIMYECKOM IIOCOOMH BBIIaBaeMoM IpenojaasareseM. s Bbl-
nonHeHus: KP Heo6XxoauMo ucnonb30Bath Memoouueckue ykasanus 2, 3 (n. 8.3).

6. KP cTyneHT 1oJDKeH BBICTABHTD B JINYHBIM KaOUHET ISt IPOBEPKH MIPETIOABATENIEM.

7. Ilpu 3amute KP cTyneHT nomkeH OBITh FOTOB aTh MOSCHEHHS 110 CYINECTBY PEIICHHUS
BBIJJTaHHBIX 3a7a4.

10 Onucanue MaTepHaJILHO-TEXHUYECKOr0 00ecrevyeHnsi, He0OX0AUMOro /st
oCylIecTBJICHHs 00pa30BaTeILHOIO MPoILecca Mo JHCHHILIHHE (MOIYJII0)

- 10.1 YyebHO0-1200paTopHOE 000pyI0BAHHE
Tabmuna 6 — [lepeyers 060pynOBaHUs JTAOOPATOPHH

Aynuro- | HammenoBanme ayauro- | Hcmoandyemoe
Ha3na4venne o6opynoBaHust
pus puu (;1a6opaTopun) o0opynoBaHue
408/1 | JlaGoparopust Mexanuku u | JlaGopatopusle | BeimonHenue naGopaTopHBIX pa-
TEPMOIUHAMHKH, JJIEKTPH- CTEHIbI 6ot

4ecTBa M MarHeTu3Mma
409/1 | JlaGoparopuss ontuku u| JlaGopatopHsle | BeimosHeHue 1abopaTOpHEBIX pa-

(GU3MKH TBEPAOIO Tena CTEHIbI 6ot
416/1 | KommbroTepHblii kiiace (Me- | IlepconanbHble | BeimosiHeHHe BUPTYyalbHBIX J1abo-
Za) KOMIBIOTEPHl | paTOPHBIX padoT,

. BBIMIOJIHEHHE  ITPOBEPOYHBIX H
KOHTPOJIBHBIX TECTOBBIX 3a/IaHMIA,
paboTa ¢ JUCTaHIIMOHHBIM KYPCOM.

10.2 TexHu4ecKkHe H 3J1eKTPOHHbIE CpeICTBA 00yYeHH s

IIpu mpoBeneHMH 3aHATHH HCHONB3yeTcs ayauTopus 416-1, oGopyroBaHHAs MPOEKTOPOM
CTallMOHApHBIM I 0TOOpaXkeHHs npe3eHTanuii. Kpome Toro, mpu mpoBeeHUH JICKIMI U IPAKTH-
YeCKHX 3aHATHH HEOOXOAUM KOMIIBIOTEp C YCTAHOBJICHHBIM Ha HeM Opay3epoM M MpOrpaMMHBIM
obecriedeHHEM JUIsl IEMOHCTPALUH ITPE3CHTAIIHIA.

Jlnst peanu3aniy JUCUMIUIMHBI OATOTOBIICHBI CJICIYIOLIHE TPE3CHTAIIHHN:

1. UccnenoBanue paboThl TemIoBoM MamuHbl CTUPIIMHTA.

2. I3yueHue 3JIeKTPOMAarHUTHOTO TOJIS.

3. HabmoneHue BOJNHOBBIX sIBJI€HHMI (Ha IpHMepe NPSMOJIMHEHHOro pacmpOCTpPaHEHHS
BosiH CBY-nuamna3ona.
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4. UccnenoBanue pabotel uHTEpdepomerpa Maiikenscona

5. Onpenenenue nocrossHHOM BuHa.

6. KoncranTsl Mukpomupa (nocrostuaas [lnanka).

CamocrosiTejbHas padora.

ITomemmenns s caMOCTOSTENbHOM pabOThl OCHAIEHBI KOMIBIOTEPHON TEXHHUKOW C BO3-
MOXHOCTBIO HMOIK/IIOYEHHs K ceTH «MHTEepHET» M JOCTYNOM K 3JIEKTPOHHOU HH(OPMAIHOHHO-
obpa3oBartenbHO# cpene KHAT'Y:

- yntanbHeId 3a;1 HTB KHAT'Y;

- KOMIIBIOTEPHBIN Kiace (ayn. 416 kopmyce Ne 1).

11 Hnble cBegeHus

MeTtoanyeckne peKoMeHAAIHH 10 00y 1eHHIO JIHI ¢ OrPAHUYEHHBIMH BO3MOKHOCTAMH
310pOBbSI H HHBAJIH/IOB

OcBoenne NMCHMIUIMHBI OOYYalOMUMUCS € OTPAaHMYEHHBIMH BO3MOXKHOCTSMH 3/I0POBBS
MOJeT OBITh OPraHU30BaHO KaK COBMECTHO C JPYTMMH OOYyYaIOIHMHUCS, TaK ¥ B OTAEIBHBIX IPYII-
nax. Ilpenmonararorcs cnenuagbHbIE YCJIOBHS JUIS MOJyYeHHS OOpa3oBaHMs OOYYaIOIMMHCS C
OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0OPOBBSI.

ITpodeccopcko-nearorn4eckuii cocTaB 3HAKOMHTCS C ICHXOJIOrO-(pU3HOIOTHIECKHMH
0COOEHHOCTAMH 00y4YaroIUXCsl HHBAJIUIOB M JIMI| C OTPaHUYEHHBIMHA BO3MOXHOCTSMH 3/I0POBB,
WHMBH/IyaIbHBIMH NPOrpaMMaMi peaOHINTalUU MHBAIUAOB (pu Haymmuuu). [Ipu HeoOxommumo-
CTH OCYILECTBJISETCS JOMOJIHUTENbHAS MOAIEPIKKA TPETIOIaBaHusl THIOTOPaMH, IICHXO0JIOraMu, CO-
[UATbHBIMH PaOOTHUKAMH, IPOIIEAUIMMH ITOArOTOBKY aCCHCTEHTaMH.

B coOTBETCTBHHM ¢ METOAMYECKUMH peKOMeHIanusMu MuHoOpHayku P® (yrB. 8 ampens
2014 r. N AK-44/05BH) B Kypce NpeamnoiaraeTcsi HCIoIb30BaTh CONUAIBHO-aKTHBHEIE U pediek-
CHBHBIE METO/BI 00Y4YEHHsI, TEXHOJIOTHH COIMOKYJILTYPHON peabUIMTAIUHU C IEIBI0 OKa3aHus I10-
MOINM B YCTAaHOBJIEHUH IIOJHOLEHHBIX MEXJIMYHOCTHBIX OTHOIICHUH C IPYTHMH CTYIAEHTaMH, CO-
371aHAM KOM(OPTHOIO NCHXOJIOTHYECKOTr0 KIIUMaTa B CTyieHYecKo# rpymre. [TonGop u paspaborka
y4eOHBIX MaTepHaIOB IPOU3BOAATCS C YUETOM IPEJOCTABIICHHSI MaTepHasia B Pa3IMYHBIX popMax:
ayIMaJIbHOM, BU3yallbHOM, C HCIIOIb30BaHUEM CHELHUATBHBIX TEXHHYECKUAX CPEICTB U HHPOpMAIlH-
OHHBIX CHCTEM. .

OcBoenune pucuumuuHbl tunaMu ¢ OB3 ocymecTBiIseTcs ¢ HCHOIB30BaHHEM CPEICTB 00Y-
YeHHs OOIIEro M CIENHAIbHOrO Ha3HAYCHHs (IEePCOHAIBHOTO M KOJUIEKTHBHOTO HCIIOJIb30BAHMA).
MarepuanbHo-TEXHHYECKOE OOecneueHne NpelyCMaTpUBAET IIPUCIIOCOOIEHHE ayAUTOPHA K HYX-
nam nun ¢ OB3.

@opma NpoBENEHHs aTTECTAllMU Ul CTYJCHTOB-UHBAJIHIOB YCTaHABIHBACTCA C YYETOM
MHIMBUIYaJIbHBIX NCHXOQH3HYeCKUX ocobeHHocTel. /s crynenToB ¢ OB3 mpenycmarpusaercs
JocTynHas popMa IpeoCTaBIeHUS 3aJaHHUIi OI[EHOYHBIX CPEJICTB, & IMEHHO:

* B IIEYaTHOM HIIM JNIEKTPOHHOH (popme ([Is JIUIl ¢ HAPYIIEHUSIMH OIIOPHO-ABUIaTEIBHOTO
armapara);

* B TIe4aTHON (opMe HIIH 3NEKTPOHHOU (opMe ¢ YBETHYEHHBIM MIPH(PTOM M KOHTPACTHO-
CTBIO (IUIs JIUII C HAPYIIEHUSIMH CIIyXa, pe4H, 3peHus);

* METOZIOM YTEHHS aCCHCTEHTOM 3a/IaHHsl BCIIYX (JUIS JIUI] C HAPYIICHUSIMHU 3PEHHS ).

CryneHTaM ¢ MHBaJHIHOCTBHIO YBEJIMYHMBACTCS BpEMsS Ha IOATOTOBKY OTBETOB HAa KOH-
TPOJIbHBIE BOIPOCKL. JJIs TaKuX CTYAEHTOB IperycMaTpHUBaeTcs JOCTymHas (opma mpeaocrasiie-
HUS OTBETOB HA 3aJlaHMs, @ IMEHHO:

* TUCBMEHHO Ha Oymare Wi HabOpOM OTBETOB Ha KOMIBIOTEpe (MUIst JIUI[ ¢ HAPYIIEHUIMU
clIyXa, peun);

* BBIOOPOM OTBETa M3 BO3MOXKHBIX BAapHAHTOB C WMCIOJIb30BAaHHEM YCIIyT aCCHCTEHTa (s
JIMII ¢ HApYLIEHUSIMHU ONIOPHO-ABUTAaTEILHOTO allapara);

* YCTHO (ISl JIMI{ C HApyLIEHUSMHU 3PEHHUS, OLIOPHO-IBUTATEILHOTO alnapara).

IIpu HEOOXOMMMOCTH Il 00Y4AIOIMXCS ¢ MHBATHAHOCTBIO IPOLEAYpa OLICHHBAHHUS pe-
3yJIbTaTOB 00Y4YEHHS MOXET POBOJUTHCS B HECKOJIBKO JTAIlOB.
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[Ipunoxenue 1

@®OH/I OIIEHOYHBIX CPEJCTB?
no AMCUHUIIJIMHE

Puszuxka

.................................................................................

| Kalmdukauys BHIIYCKHAKA | cneyuanucm
| Tox Hayana MOATOTOBKH {2020 T
| (no yueOnomy nnany) e ;
: ®opma o0yyeHus ! OYHas E
| Texmonormst oGyuennst | mpaouyuownas T :
P Kype Cemectp P TpyNOeMKOCTb, 3.6. :'
A - VT 23y T A 27T |
N B IDOMEXYTOYHOM aTTecTalun b ObecrieunBaromee MoApasJicicHue | E
P 3auem 3auem Oxzamen P Kageopa O - Obwas pusuka E

’ B aHHOM IPHJIOXKEHHH MPEICTaBICHBI THIIOBbIE OLIEHOYHBIE cpeacTBa. [[0HBIN KOMILIEKT OLle-
HOYHBIX CPEJICTB, BKJIIOYAIOIIHNI Bce BAPUAHTHI 3a/IJaHUH (T€CTOB, KOHTPOJBHBIX paboT u 1p.),
IpeJularaeMbIxX oOydarolmemMycs, XpaHuTcs Ha Kadenpe B GyMaKHOM U 3JIEKTPOHHOM BHJIE.
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1 IlepedeHb MIAaHHPYEMBbIX Pe3yJILTATOB 00yUeHHs IO JUCIHILINHE (MOIYJII0),
COOTHECEHHBIX ¢ IJIAHHPYEMBbIMH pe3y/bTaTaMH 00pa3oBaTe/JbHOH NPOrpaMMsl

Tabmuna 1 — KommereHuu u HHAUKATOPBI UX JOCTUIKCHHUS
I

Kox mo ®I'OC

I/IH}I[I/IKaTopr JOCTHXXCHHA

O6menpodeccrnonanbHbIE

OIIK-1

Cnoco6HOoCTh aHaIH-
3UpOBaTh (hU3HUEcKue
SIBIICHHUSI U IIPOIIECCHI,
NPUMEHSTh COOTBET-
CTBYIOIIMH MaTeMaTH-
YecKHi ammapar It
bopmanmu3anuu U pe-
meHuss  npodeccuo-

HaJIBHBIX 3a/1a4

OIIK-1.1

3HaeT OCHOBEI MaTreéMaTuKH, €CTe-
CTBCHHOHAY4YHbIX AUCHUIIJIMH, BBIYUC-
JIUTETbHOU TEeXHUKU H IIporpaMMHupo-
BaHHs

OIIK-1.2

VMmeer pemats cTaHmapTHbIE Hpodec-
CHOHAJBHBIE 33J]a4d C IPHMEHEHHEM
€CTECTBEHHOHAYYHBIX M OOIIEHHKe-
HEepHBIX 3HAHUI, METOJJOB MaTeMaTH-
YeCKOro aHaJli3a ¥ MOAEIIPOBaHHUS

OIIK-1.3

Brnaneer HaBbIKaMH TEOPETHYECKOTO
9KCIIEPHMEHTAILHOTO UCCIIeI0BAaHUSA
00BEKTOB podecCHOHATBHOM Hes-
TENTBHOCTH

[TnanupyeMsle pe3ynbTaThl
00y4eHHsI 10 TUCIUILTHHE

3HarTh:
- (¢u3uYecKue SBICHHS U OCHOB-
HBIE 3aKOHBI (PU3UKH, TPHMEHEHHUE
3aKOHOB COXpaHEHHS B Ba)KHEM-
IIMX MPAaKTHYECKUX MTPUIIOKEHUAX; |
- (pusmyeckue BeNMUUUHBI U (DHU3H-
YecKHue KOHCTaHTBI, MX Ompeene- |
HHUE, CMBIC], CIIOCOOBI U €IWHHIIBI
UX U3MEPEHHUS;

- (yHIaMeHTalIbHbIE (PU3MYECKHE
ONBITBI, HMX POJIb B pPa3BUTHA
HayKH;

- Ha3HAUeHWE W TPUHLMIBI Jei-
CTBUSL BaKHEHIIUX (HU3MYECKUX
IpubopoB.

Ymers:

- OOBSCHUTH OCHOBHBIE Halmona-
€Mbl€ NPUPOJTHBIE U TEXHOTCHHBIE
sBieHUsT ¥ 3PPexT ¢ mo3unumi
(byHIaMEeHTaTbHBIX
B3aHMMOJICHCTBUM, HCTOIKOBBIBATH
CMBICNT (U3UYECKUX BEIHYHH U
MOHSTHH;

(GHU3UYECKUX |

- 3allUCbIBaTh ypaBHEHHUSA IJIA (1)1/[- |

3MYECKHX BEJIMYHMH M HAXOJUTh €T0
pemenue u pabotath ¢ mpubopamu
1 000pyIOBaHUEM COBPEMEHHOU
¢bu3ndecKkoit 1abopaTtopuu.

- YMEThb NPUMEHATH OCHOBHEBIE Me-
TOOBl  (DPU3UKO-MATEMATHYECKOTO
aHajgM3a JJIs PELICHHUs] €CTECTBEH-
HOHAY4YHBIX 3a/ad.

- HCIONB30BaTh METOABI (huzuye-
CKOTO MOJEIIUPOBaHUs B HHXKe-
HEPHOM IIpaKTHKE.

Baagers:

- pa3IMYHBIMH METOJUKAMH (pU3H- |
9YECKHX M3MEpEeHHH Ipu 00paboTke |

9KCIIEPUMEHTAIBHBIX [aHHBIX,
TOM 4YHCJIE C NPUMEHEHUEM KOM-
NBIOTEPHONM  TEXHUKH U  HH-

B |

(GOpPMallMOHHBIX TEXHOJIOTHH TIPH |

PEUICHUH 3a1a4;
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[InanupyemMele pe3ynbTaTsl
00y4eHUs 110 TUCIUILIHHE 1

Kox mo ®I'OC WHauKaTophl TOCTHXXEHUS

- HaBBIKAMH JKCIUTyaTallHd OCHOB- |
HBIX TPUOGOPOB H 0OODPYIOBAHHS |
COBPEMEHHOM (pu3Mueckoii 1a6o- |
paTopHH. l

Tabnmna 2 — ITacnopT GoHma OLIEHOYHBIX CPEICTB

Konrpoaupye- Koxa xonTpoaupy- HaumeHnoBaHnue
Mbl€ pa3aeJabl €MOii KOMIIeTeH- OLIEHOYHOT0 Ioka3aTe/u OleHKH
(TeMbI) AUCHH- Uy (WK e€ ya- cpeacTBa
TLUTHHBI CTH)
1 xypc, BTOpOIi cemecTp
1 ®usugeckue oc- OIlK-1 Teer No 1 JIeMOHCTpUpYeT 3HAHUS 3aKOHOB
HOBBI MEXaHUKHU - MEXaHUKHU
OcymecTBisier IIPaBUIILHYIO
3KCIUTyaTallMio 000pyIOBaHUS U
Oruer no 1abopa- | 06pabOTKy SKCIIEPHMEHTATBHBIX
TOPHBIM paboTaM | JaHHBIX, NpoBepss (HU3MYECKUe
3aKOHBI U SBJICHUS 110 MEXaHUKE
JIeMOHCTpUpYET IpaKTHYECKOe
- KontponbHas UCIIOJIb30BaHUE ¢buzuko-
pabora 1 MaTeMaTU4YECKUX METOAOB IIpH
pELIEHUN 3a1a4
2 OcCHOBBI MOJIEKY- OIIK-1 JeMoHCTpUpyeT  CIOCOOHOCTB
JSIpHOH QU3UKH U IPUMEHATh M HCIOJIB30BaTh 3a-
TEPMOTUHAMHUKHU Tect Ne 2 KOHBI MOJICKYJIIpHOH (H3UKH U
TEPMOAMHAMHKH
OcymectBnser MIPaBUIIBHYIO
9KCIUTyaTalluio 00OpyIOBaHUS U
Otuer 1o nabopa- | 00pabOTKy SKCIEPUMEHTATBHBIX
TOPHBIM pa60TaM JaHHBIX, NPOBEPAA (I)PI3PI‘-]CCKPI€
3aKOHBI U SIBIICHHS 110 TEPMOIH-
HaMUKe
JIeMOHCTpHpYeT TpaKTHYECKOEe
KoHTponbHAs HCII0JIb30BaHUE ¢u3zuko-
pa6ora 1 MaTEMaTHYECKHUX METOIOB IpH
pEIIeHUH 3aa4
2 Kypc¢, TpeTHii cemecTp
3 DnexrpocraTHka. OIIK-1 JleMoHCTpHpyeT  cOCOOHOCTH

ITocToSIHHEIH TOK.

Tect Ne3

IIOHUMATh U IIPUMECHATH 3aKOHBI
QJICKTPOCTATUKHU U IIOCTOSAHHOI'O
TOKa
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Ortuer o nabopa-
TOPHBIM paboTam

OcymecTBisieT IPaBUIBHYIO
9KCIUTyaTalMi0 000pyIOBaHUS U
00paboTKy 3KCIEepUMEHTATIBHBIX
JAHHBIX, MpOBepss (pHU3HYECKUe
3aKOHBI U SIBJICHUS

JleMOHCTpHpYET HpaKTHYECKOe

KoHnTtponsHas HCIIOJIH30BaHUE bu3uko-
pabota 2 MaTeMaTHYeCKUX METOAOB IIpU
pELICHHH 3a1a4
4 DnexTpomarHe- OIIK-1 JleMOHCTpUpYeT  CIOCOOHOCTB
TH3M Tect Ne 4 IMOHUMATh M MPUMEHATh 3aKOHBI
3JIEKTpOMarHeTu3Ma
OcymiecTBisieT IIPaBUJIBHYIO
Otyer o nabopa- | IKCILTyaTaluio 00OPYIOBaHHS W
TOPHBIM paboTaM | 00pabOTKy 3KCIIEpUMEHTAIBHBIX
JIaHHBIX, TPOBepss (HU3HUECKUE
3aKOHBI U SIBJICHUS
JleMOHCTpUpYeT MpaKTHYECKOe
KonTponsHas UCIOJIB30BaHUE ¢buzuko-
pabota 2 MaTeMaTHYECKHX METO/OB IpH
pEelIeHHH 3a1a4
5 Konebanus u OIIK-1 JleMOHCTpUpYeT  cIOCOOHOCTH
BOJIHBI Tect Ne 5 MIOHUMAaTh M INPUMEHATH OCHOB-

HBIC (I)I/I3I/I‘{CCKI/IC 3aKOHOMEPHO-
CTH B KOJieOaTeJIbHBIX H BOJIHO-
BBIX ITpoIIECCax

OtueT o nabopa-
TOPHBIM paboTam

OcymecTBnsieT MIPaBUJIBHYIO
SKCIUTyaTalio 000pyIOBaHUS H
00paboTKy SKCIIEpUMEHTAIBHBIX
JIaHHBIX, TpoBepsis (uznyeckue
3aKOHBI U SBJICHUS

KonTtponsHas
pabota 2

JIeMOHCTpUpPYET IPaKTUYECKOE
HCIIOJIb30BAHUE ¢bu3uKo-
MaTeMaTHYeCKHX METOJOB MpH
pelleHuH 3a1a4

2 Kypc, YeTBepThIil cemecTp

6 Onruka. KBauro-
Basi MPHpPOJIA U3ITy-
YeHHUS

OIIK-1
Tect Ne 6

JleMoHCTpUpYeT  CIOCOGHOCTH
[OHMMAaTh W NPUMEHSATH OCHOB-
Hble (pu3HyecKue 3aKOHOMEPHO-
CTH B ONTHKE M KBaHTOBOW Me-
XaHHUKe

Ortyer no nabopa-
TOPHBIM paboTam

OcymecTBisieT IPaBUIIBHYIO
9KCIUTyaTanuo 000pyIoBaHUS H
00paboTKy SKCIEPHMEHTAIBHBIX
JAaHHBIX, MpoBepss (uznueckue
3aKOHBI U SIBIICHUS
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KontponbHas
pabota 3

JleMOHCTpUpYeT IpaKTUYeCKoe
UCIOJIb30BaHUE ¢busuKo-
MaTeMaTHYeCKUX METOJO0B IIpU
peLIeHUH 3a/1a4

7 DeMeHTHI KBaH-
TOBO# (pU3MKH aTo-
MOB, MOJIEKYJI H
TBEPBIX TeI

OIIK-1

Tect Ne7

JemoHCTpHUpYyeT  CcHOCOOHOCTH
MOHUMATh U IPUMEHATH OCHOB-
Hble (PU3HYECKHE 3aKOHOMEPHO-
CTH B 3JIeMEHTaX KBaHTOBOU (u-
3UKH

Ortuer o nabopa-
TOPHBIM paboTam

OcCyIIecTBIsSIeT MPaBHIBHYIO KC-
IUTyaTaluilo 00OpyJIOBaHUS U 00
paboTKy 9KCIEPUMEHTATBHBIX|
JNAHHBIX, TpoBepss (u3nIecKue
3aKOHBI U SBJICHUS

KonTtponrHas
pabora 3

JleMOHCTpUpYeT NpaKTHYECKOe
HCIIOJI30BaHKE busuko-
MaTeMaTU4YeCKUX METONOB IIpH
DEIICHHH 33124

8 DnemeHTH! puU3N-
KH aTOMHOTO s/Ipa U
3NIEeMEHTapHBIX Ya-
CTHII

OIIK-1

Tect Ne 8

JleMoHCTpUpyeT  crocOOHOCTH
IIOHUMATh U TNPUMEHATh OCHOB-
Hble (HU3UYECKHE 3aKOHOMEPHO-
CTH B 3JIeMEHTaX (H3HKH aTOM-

HOTO si/ipa U 3JIEMEHTApHBIX Ya-

CTHII

- JIeMOHCTpUpYET MpaKTHYECKOe

Kontponsnas UCTIOJIb30BaHUE ¢busuko-
pabota 3 MaTeMaTH4YEeCKUX METOAOB IIpH

pELICHUH 3a1a4

Paznens1 6, 7, 8 OIIK-1 ..DK3aMeH JleMoHCTpUpyeT 3HaHHUS (H3H-
YECKUX 3aKOHOB, TEOPETHYECKOE
U TIPaKTHYECKOE HCIOIb30BAHHE

(1)I/I3I/I'-ICCKHX METOO0B

2 Meroanyeckne MaTepHuaJibl, ONpeAesiioIHe NPoleaypbl OLeHHBAHUS 3HAHMIA,
YMEHHi{, HABBIKOB H (WJIH) ONBITA AeATEIbHOCTH, XapaKTEePH3YI0IHe Nporecc
(¢opMupoBaHNS KOMIIETECHIUIH

Meroauyeckne MaTepHalibl, ONpEAEeSAIONINE MPOLEYPhl OICHUBAHUS 3HAHUM, YMEHHUH,
HAaBBIKOB W (WJIM) OIBITAa AEATEIBHOCTH, IPEACTABICHbl B BUIE TEXHOJIOTHYECKON KapThl JUCIH-
IUTHHEI (Tabnuma 3).

[TpomerxyTouHas arTecTanus MPOBOJUTCS B (JOPME 3aUETOB U HK3aMEHA.

3ayem npoBogUTCS Ha MocienHEM (OJHOM M3 IOCIEIHHUX) NPAKTUYECKOM 3aHATHU. [Ipu
BBICTABJICHUM 3a4eTa YYHUTHIBAIOTCS UTOTU IIPOBEJCHHOIO TEKYILErOo M IIPOMEXYTOYHOrO KOH-
TpPOJIsi, BBITIOJTHEHUE 33/IaHUH BCEX MPAKTHUYECKUX 3aHATUH, BHITOJHEHUE KOHTPOJILHON paboThl U
nabopaTopHBIX paboT.

IK3amen POBOIUTCS B MUCbMEHHOM (opMe 10 SK3aMeHAlMOHHOMY Ounety. Jns momycka
K 3K3aMEHy He0OXOJIMUMO BBINOJIHEHHE 3aJaHUil BCeX MPaKTHYECKUX 3aHATHH, KOHTPOJIbHOH pabo-
THI ¥ TaOOpaTOPHBIX paboT.
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3 TunoBble KOHTPOJIbHBIE 32aaHUS WIH HHbIE MATEPHAJIbLI, HE0OOX0AUMBIe 115
OLIEHKH 3HAHMI, yMeHHii, HABBIKOB H (HJIH) ONbITA AeSATEJILHOCTH, XapaKTepH-
3yromue npouece GopMHPOBaHUS KOMIIETEHIUI B X0/1e 0CBOeHHs 00pa3oBa-
TeJbHOI POrpaMMbl

3.1 3agaHus 1151 BXOHOr0 KOHTPOJISI

1. 3aBHCHMOCTH KOOPAMHATHI OT BPEMEHH JUI1I HEKOTOPOIO Telld OIMCHIBAETCS ypaBHE-
HHeM X = 87 — [ . B Kakolf MOMEHT BpEMEHHU NpPOEKIMsi CKOPOCTH Teia Ha och OX pasHa Hy-
mo?

OTBeT: C.

2. Mosotok mMaccoii 0,8 kr ynapsier mo HeOOJIBIIIOMY TBO3/IO M 3a0MBAET €ro B JOCKY.
CxopocTh MOJIOTKA ITepe yIapoM paBHa 5 M/c, ocIie yaapa oHa paBHa 0, IPOJIOJDKHTENEHOCTS
yaapa 0,2 c. Uemy paBHa cpeaHss CHia yaapa MOJIOTKa?

Ortsger: H.

3. Ilocne mepexxuraHuss HATH (CM. pHUC.) IepBas
TeNexKa, Macca KOTopoi paBHa 0,6 Kr, cTaja IBHUIraTrhCs
co ckopocteio 0,4 M/c. C Kakoi Mo MOJIYIIO CKOPOCTHIO
Havyajia JBUTaTbCs BTOpas TENEXKKa, Macca KoTopoit pasHa 0,8 kr?

OrtBer: Mm/c.

4. Kucnopon Haxomutcsi B cocyne BMecTHMOCThiO 0,4 M3 10J1 JaBJICHHEM 8,3-105

Ila u mpu Temneparype 320 K. Uemy paBHa Macca Kucyiopoa?
Ortser: KT.

5. HampsKeHHOCTh OJHOPOIHOTO 3JIEKTpHYecKoro moyisi pasHa 100 B/m, paccrosiHue
MEX]y IBYMsI TOYKaMH, PacloJIOKEHHBIMU Ha OJHOM CHJIOBOI JIMHUHM IOJIsI, paBHO 5 cM. Yemy
paBHa Pa3sHOCTh NMOTEHIUATIOB MEXY 3THUMH TOYKAMH?

Ortser: B

6. PaccuwuraiiTe CHIly TOKa B 3aMKHYTOH II€IIH, COCTOSINEH U3 UCTOYHHKA TOKa, ¥ KOTO-
poro DJIC pasna 10 B, a BHyTpennee conpoTuBieHue paBHo 1 OM. ConpoTHBieHue pe3ucTopa
paBHO 4 OM.

Ortser: A.

7. Ilo yyacTKy HenM CONPOTHBIEHHEM R TeYeT NMEPEeMEHHBIM TOK, H3MEHSIOLMICS
10 TapMOHHUYECKOMY 3aKOHy. Kak M3MEHHMTCS MOIIHOCTh NMEPEMEHHOTO TOKa Ha 3TOM y4acTKe
IIENH, €CNIM JeHCTBYyIOIee 3HAUeHHe HalpsDKEHWS Ha HEM YMEHBIIMTH B 2 pa3a, a ero Compo-
THBJICHUE B 4 pa3a yBeMYUTbH?

Otger:

8. Cser ¢ WmMHOHM BOJHBEI A MaJaeT HOPMAIBHO HAa AUQPPAKIUOHHYIO PEIIETKY C MepH-
onoM d = 3A. UeMy paBeH CHHYC yrja MEXy HallpaBJIeHHEM Ha MAakKCHMyM BTOPOTO IOPSIKA ¥
NEPIECHIUKYISIPOM K IJIOCKOCTH PEIETKU?

Ortger: .

9. Ha nyacTuHy M3 HHKeNs IONANAcT NEKTPOMArHUTHOE H3JIydeHHe, 3Heprus ¢oto-

28




HOB KoTOporo paBHa 8 3B. Ilpu s3toM B pesynbTare ¢poTo3¢dekra U3 IMIaCTHHBI BBUIETAIOT 3JIEK-
TPOHBI ¢ MakCHUMalbHOU 3Heprueil 3 sB. KakoBa paboTa BBIXOJa 3JIEKTPOHOB U3 HUKENS?
Ortser: 3B.

10. Ameetcst 10° aToMOB pajMOaKTHBHOTO M30TONA Hoja '& L, MepHo Mojypacnaa

KoTOporo paBeH 25 muH. Kakoe koymmuecTBo simep u3oTona pacmangaercs 3a S0 Mu?
Ortser:

3.2 3apanus no pasaejiaM 1Jid TEKYIero KOHTPOJIsl YCII€EBaAaeMOCTH

Tect Nel

1. Kakas u3 ¢hopMyJ1 BbIpaxkaeT 3aKOH ITyTH PaBHOTIEPEMEHHOT'O JIBHIKEHHS?
2

at
a) S=w 6)S=V0t+—é—— B) V=v,+at
2. Kakoe u3 yTBEep>KJI€HHI BEPHO?

= at’ 28
a) YCKOpeHHe MPOMOPIHOHATIBHO MTPOMICHHOMY IIyTH, TaK KaKk S = — =>a = =

6) YckopeHHe MpONOpPIHOHAIBHO ASHCTBYIONIEH Ha TEJIO CHJIE, TaK KaK d =

3 |

14
B) YcKopeHHe 00paTHO IPONOPIHOHAIBEHO BPEMEHH, TaK KaK V =af => a=—
t

3. JIBa mapa paBHO# Macchl m, = m, = m JOBHXYTCSl HABCTpedy APYT APYTY C PaBHBIMH
CKOpPOCTSIMH v, =V, =V . UeMy paBHa CKOpOCTb (u) IIapoB IOCIIE HEYNIPYToro yaapa?
ayu=70 O)u=v Bl u=2v

4. JIBa mapa paBHO# Macchl m, =m, = m IBUXYTCS HaBCTpedy APYT APYTy CO CKOPOCTS-
MH v, =V, v, =3v,. UeMy paBHa CKOPOCTS () IIapOB TOCJIE HEYTPYTOTO yapa?
au=40 O)u=v Bl u=2v

5. SIBnsiercst 1 cuiia TPEHHsI KOHCEPBATUBHON ?

a) la, Tak kak paboTa CHJIBI TPEHHS 10 3aMKHYTOMY KOHTYpPY HE paBHa HYJIIO
6) Her, Tak xak paboTa CHJIBI TPEHUS 110 3aMKHYTOMY KOHTYpPY paBHa HYJIO
B) Jla, Tak Kak cuia TpeHHUs HallpaBJIeHa BCETJa IPOTUBOIIOIOXKHO CKOPOCTH

6. BBIMOJTHSAETCS JTH 3aKOH COXPAHEHUsI MEXaHHYECKOH SHEPTUH IIPH HEYNPYroM yaape?
a) Jla, Tak KaK CHCTeMa HEeYIPYTHuX IapoB sSBIsSIeTCsS KOHCEPBaTUBHOM

6) Her, Tak xak cucreMa HEYNpYTuX IIapoB SBISETCS KOHCEPBaTHBHOU

B) Her, Tak kak cucremMa Heynpyrux mapoB JUCCHIIATHBHA

7. Tlo xakoit popmyre onpenensieTcss MOMEHT HHEPIIMH JUCKa?

a) I=—:ImR2 6) I =mR® B) I=%mR2

8. C BbIcoTH! h cBOGOIHO MajaloT Ba AMCKA OMHAKOBOM MacChl paguycaMu R, = R,
R, =3R . KakoBO COOTHOIIEHHE MEX/Ty YTJIOBEIMH CKOPOCTAMM 3THX JMCKOB?
,

a) o, =30, 0) o, = B) ® =0,

29




Tect N2

1. Yemy paBHa MOJISIpHasl TEIJIOEMKOCTD I'a3a IpU IIOCTOSIHHOM 00BemMe?
" :
@(}=LE—R 6)CV=éR B) C, =0

2. Kaxoii u3 rpaukoB u300pakaeT H30XOpUIECKHIA mporecc?

a) p,Iad 6) p,I1a A B) p,Ila A

T.K 1l LE

3. Kak u3MeHseTCsl BHYTPEHHSS SHEprus ra3a Ipu U30TEPMHYECKOM PACIIHPEHUH?
a) YBeIuunuBaeTcs 0) YmMmensbIaercs B) He usmensercs

4. Kaxoii cmbicnt umeeT ypaBHeHue Kianeiipona - Menneneesa pl = 2 RT9

1)
a) BripaxaeT GyHKIIMOHABHYIO 3aBUCHMOCTh TEPMOTMHAMHYECKHX napameTpoB P, V, T
6) Onpenenser KOJIMYECTBO BEIECTBA

B) Onpenenser yHUBEPCATIbHYIO Ia30BYIO MOCTOSTHHYIO

S. Yemy paBHa MOJIIpHas TEIUIOEMKOCTh BO3/lyXa IIpH IOCTOSIHHOM 00beme?

a) 1,5R 6) 2,5R B)3,5R
6. Uemy paBHa aguabaTHas MOCTOSIHHAS JJIs1 BO3yxa?
5 - T
a) — 6) — -+ B) —
) 3 ) 3 ) 5
7. B 3akpbITOM OanmyoHe HaXOIUTCS ra3 IpH TeMnepaTyge t = 127 °C u naBnenuu p =
10°TTa. Kak M3MEHHTCS IIIOTHOCTD T'a3a IpH OXJIaxaeH:H 10 27 'C ?
a) He U3MEHHTCS 0) yBenUUUTCS B) YMEHBIIUTHCS

8. Cxonpko Mouell rasa Haxomutcs B OamioHe o0beMOM V=3 1 mpu JNaBlIeHHH p =
2,5:10°Ta u TeMmmeparype t = 27°C.
a) 0,03 momp 6) 3 moib B) 0,3 moJib

Tect Ne3

1. Bribepute npaBmibHOE rpaduueckoe H300pakeHUE MOJIeH TOYEUHBIX 3apsIoB C I10-
MOIIBIO CHJIOBBIX JIMHUMN:

a) 0)

+Q
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2. HampspkeHHOCTh 3JIEKTPOCTAaTHYECKOTO IOJISl TOYEYHOT'O 3apsifia BeIpaXkaercs Ghopmy-

J0#
Q Q o’
a) E= ; 6) E= B) E= 2
4negyr dnee r 4mee v
. Kakoe HampaBiieHHe MMEIOT BEKTOp Harl
3. Kakoe Hampa p PSOKEHHOCTH Q ® o +Q

/i U I'paJUCHT IIOTECHIHAJIA grad(o IoJIsA, CO3AAHHOI'O ABYMSI
PaBHBIMH MOJIOXKUTEIIBHBIMHU 3apsilaMH B TOUKE A (CM. pI/IC)

a) A T gradg T 0) A l gradg T B) A T graz% l
4. KakoB (u3uuecKuii CMBICII I'paIu€HTa NOTEHIHAa ﬂdﬂ :
r

a) IToka3wiBaeT 6BICTpOTy HU3MCHCHUS NIOTCHIMAJIa B HAIIPpAaBJICHUHU, KaCaTCJIIbHOM K 3KBH-

MOTEHIUATIFHOW TIOBEPXHOCTH
6) IToka3piBaeT OBICTPOTY H3MEHEHHS ITOTEHIMAJIa B HAIIPABJICHHUH, MTEPIIEHAUKYIIPHOM K

SKBHUIIOTEHIIHATHFHON TOBEPXHOCTH
B) Iloka3pIiBaeT H3MEHEHUE MTOTEHI[MAIa BO BPEMEHHI

5. Kakoe u3 ypaBHeHHi1 BeIpaxkaeT nepBoe npasuio Kupxroda?

A) R=) R, 6) U=).U, B) [=) ],
6. Kakoe u3 ypaBHeHHi BEIpaxkaeT BTopoe npasmiio Kupxroda?
Ay D IR =3 5 6) Y. IR =>U, B) > IR =0
i=1 k=1 i=1 k=1 i=1

7. 3aMKHYTas IeTb COCTOUT U3 McTouHuKka Toka ¢ DJ[C 10 B u pe3ucropa conpoTHUBIIEHH-
eM 4 Owm. Ilo neru Tever Tok 2 A. PaccuuraiiTe BHyTpeHHEE COIIPOTUBIICHNE HCTOYHUKA.
a) 1 Om 6) 10 Om B) 2 OMm r) 0,5 Om

8. UeMy paBHO CONPOTHBIICHHE PE3UCTOPA, MOKIIFOYEHHOTO K HCTOYHHUKY TOKa CONPOTHB-
nerueM 1 Om ¢ DJIC 10 B? Cuna Toka B 31eKTpHUYECKOH IeTIH paBHa 2 A.
a) 10 Om 6) 4 Om B) 1 OM r) 6 Om

Tect Ned

1. ®usuyecKuii CMBICI MarHUTHON MHAyKIuU (B) BeIpaxkaercs (opmyioit: B =;L"‘a",
m

rae M, ... - MaKCHMaJIbHBI MOMEHT BpAIICHHS, NCHCTBYIOIMH HA BUTOK C TOKOM B MarHMT-

HOM IIOJIe, p, - MarHUTHBI MOMEHT BHTKa ¢ TOKOM. Kakoe W3 yTBEpXKICHUH BEPHO JUIA 3TOH
BEJTMYUHBI? MarauTHas HHAYKIUS SBISIETCS:

a) PHEpreTUYEeCKON XapaKTepUCTUKON IIOJIS

0) CHUIIOBOM XapaKTEPHUCTUKOM OIS

B) HE HMeeT (PU3UYECKOTO CMBICIIA
2. B KaKoM H3 COJICHOMOB, H300paKEHHBIX HA PUCYHKE MAarHUTHOE TI0JIE SBIISIETCS OJIHO-

POIHBIM?

a)




—_— - —

3. Kakas ¢popMyIia mpaBUIIEHO BBIPAXKaeT 3aBUCUMOCTH MEXy BekTopamu B, J, H ?

a) §=u0j+u0f1 0) ﬁ=u0j+u0§ B)j=u05+pofl

4. Onpenenute paauyc R nyru okpyKHOCTH, KOTOPYIO ONKMCHIBAET IIPOTOH MAaccoi m ¢ 3a-
pAAOM € B MAarHUTHOM IIOJIE C I/IHI[yKIII/Ieﬁ B, €CJIX CKOPOCTh IPOTOHA V.

3 Bl 6) R=—2 s) R=2V
mv emv eB
5. B MarHuTHOE MOJ€ BIIETAET JIEKTPOH M IBUKETCS 1 3A 4
o Jayre OKpyxHOCTH (cM. puc.). Ilo xako#i u3 TpaekTopuii e T
(1, 2, 3, 4) Oyner mBHUrathbcs MPOTOH, BJIETEB B 3TO IOJE C LY E &
TaKO#i e CKOPOCTBIO? N
a) 1 6) 2 -
B) 3 r) 4 ,1', BN

6. 3apspkeHHas 4acTUIla, MpoUIe/Iasl YCKOPSIOUIYI0 pa3HOCTh MoTeHIuanoB U, aBuxercs
B OJHOPOJHOM MarHMTHOM IIOJie ¢ MHAYKIMeH B mo okpyxHoctu pamuycom R. Onpenenure
CKOpPOCTb YacTUIbI V7
Ue 207 mB
av=———m 0) v=—mo B) V=
mR RB UeR

7. 3aBucumocts DJIC Xoa OT UHAYKIUHA MarHUTHOTO TOJISL:
a) KBaJjpaTHYHAas 0) nmuHeHas B) oOpaTtHas

8. [TnoTHOCTH TOKa ompenenseTcs no Gpopmyie

I S
| = — 6 | = — '=I
a) j 5 ) J 7" B) j=IS
Tect Ne5

1. B kaKkoii U3 3JeKTpHYECKUX LIENel POUCXOAT 3aTyXaromue Konebanus?

a) 6) R L ¢ B ¢
¢ L
R L
SEE’.J

2. Kakoe u3 yTBep>KIeHUl BepHO?

a) KoadduuumenT 3aryxaHus NponopuuoHaIeH akTHBHOMY CONIPOTHBIICHHIO KOHTYpPa

6) KoaddumuenT 3aryxanus oOpaTHO MPONOPIUOHAIEH aKTUBHOMY COIIPOTHUBIICHHUIO KOH-
Typa

B) KosddunuenT 3aTyxanus He 3aBUCUT OT aKTUBHOI'O COIPOTHUBIICHHUS KOHTYpa

3. Kakoe u3 yTBEepXIE€HHH ClIpaBeUTHBO VI JIorapu(MHIECKOro fekpemeHTa 4 ?

JlorapupmMudeckuii 1ekpeMeHT A ...

a) IMPONOPIIMOHANICH YUCITY KoleOaHu#, 3a KOTOpOe aMIUIUTY/la YMEHBIIAETCS B € pa3s

6) 0OpaTHO MPOMOPLUOHATIEH YHCITY KOoJleOaHUH, 32 KOTOPOEe aMIUIUTY/1a YMEHBIIAETCS B €
pa3

B) 00paTHO MPOIOPIMOHATIEH BPEMEHH, 32 KOTOPOE aMIUTUTY/]a YMEHBIIIAETCs B € pa3
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4. Kak u3MeHHTCS JOOPOTHOCTh KOHTYpa @ C yBEIHYCHHEM WHIAYKTUBHOCTH L ?
a) JIoOpOTHOCTH YMEHBIIIUTCS

6) JIoOpOTHOCTPH HE U3MEHUTCS

B) JIOOPOTHOCTH yBEJIUYUTCS

5. Kakoe u3 yTBep>KIeHHUI cripaBeyTUBO st Ko3(ddunuenta 3aryxanus [ ?

a) [IponopuroHaieH BpeMeHH, 32 KOTOPOe aMILUIUTYa YMEHBINAeTCs B € pa3

0) OOpaTHO NMPOMOPIHOHAIIEH YUCITY KoJebaHuii, 3a KOTOPOe aMILTUTYy1a YMEHBIIAETCS B €
pa3

B) OOpaTHO MpONOPIMOHATIEH BpEMEHH, 3a KOTOPOE aMIUIUTY/Ia YMEHbBIIAETCS B € pa3

6. Kax m3MeHHTCS JIorapu(MHUYECKUN TEKPEMEHT 3aTyXaHuss A C yBeJIHYeHHEM eMKOCTH
c?

a) Jlorapudmuueckuit JeKpeMEHT 3aTyXxaHUs HE U3MEHUTCS

0) JlorapudMuyecKuii IEKPEMEHT 3aTyXaHHUs YBEITHIUTCS

B) Jlorapudmudeckuii JeKpeMEHT 3aTyXaHUs yMEHBIIUTCS

7. Kak u3MEHHUTCS NEepUoJI 3aTyXarolMX KoJeOaHU# ¢ yBeTHYEHHEM aKTHBHOTO CONIPOTHB-
JIeHUs KOHTypa?

a) [Tepuox 3aTyxarmux KoJeOaHU# yBETHUUTCS

6) [lepuon 3aryxaromux KojaeOaHHH HE U3MEHUTCS

B) [lepuon 3aryxaromux kojaeOaHul yMEHBITUTCS

8. Kakoe u3 yrBepxaenuit BepHo? ®urypsl JIuccaxxy mosydaroTcsi Ipu CIOKEHHH:
. a)KoyiebaHUi OJHOTO HAIPABJIEHHs C PABHBIMHU YaCTOTAMH

0) xonebGaHUi OTHOTO HAIIPABJIEHUS C KPATHBIMHM YaCTOTaMHU

B) B3aMMHO NEPIEHAUKYJISIPHBIX KoJeOaHHH ¢ KpaTHBIMH YaCTOTaMH

Tect Ne6
1. UnTepdepeniueii cBeTa Ha3pIBaeTCS
a) CII0XKECHHE KOTEPEHTHBIX BOJIH C IIepepacipe/ie]IEeHHEM HHTEHCHBHOCTH CBETa
0) cioXKeHHe HEKOT€PEHTHBIX BOJIH C IepepaclpeieICHHEM HHTEHCUBHOCTH CBETA
B) CJIO’)KEHHE KOT€PEHTHBIX BOJH 0€3 nepepacnpeie/ieHuss HHTEHCUBHOCTH CBETa

2. Kakast u3 npuBeIEHHBIX I1ap BOJH SBJISIETCS KOTE€PEHTHOM?
4, cos(wt + alt) 5 4 cos(cot 2 (x) 4, cos(wt +7)
A, cos(or + azt) 4, cos(oot + n) A, cos(wt +3m)

3. INepuon madpakumonHoii pemerku d = 0,01 MM. CKOIBKO MakCHMYMOB JU(paKI|y MOITy-
YUTCS OT PEIIETKH IIPH MPOXOXKIEHHH depe3 Heé 3enénoro ceeta? (A, = 0,55 Mxm).

a) 18 a7 B) 36 r) 19

4. KaxoB Haubonpmuil MOPAAOK HAOIIOJAEMBIX MAKCUMYMOB OT JU(PAKIUOHHON perer-
KH TIpH NIPOXOXKACHHH YEPE3 HEE 3€JIEHOT0 CBETa C JUIMHOM BOJIHBI A, = 0,55 MKM, €Ciii epuos

mudpakionHo# pemerku d = 0,01 Mm?
a) 18 6) 36 B) 19 r)37

5. IToyemy npu audpakmuu Georo cBeTa OT JU(PAKIUOHHON PEIIETKH B IIEHTPE dKpaHa
Oynet 6enas moyioca?
a) YclioBHE MaKCHMyMa BBIIOJIHAETCS JJIS BCeX JUIMH BOJIH
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6) CnexTpanbHble IHHUH PACIIONOXXEHBI CHMMETPUYHO OTHOCHTEIBHO CIIEKTPa HYJIEBOTO
nopsijaka

B) IlonmoxxeHue nosoc Ha 3KpaHe 3aBUCHT OT JUTHHBI BOJIHBI COOTBETCTBYIOIIETO [BETA TAK
KakK sing ~ A4

6. EcTecTBEHHBIH CBET IPOXOAUT Yepe3 MOJISAPU3ATOP U aHAU3ATOP, IUIOCKOCTH KOTOPBIX
napajuiesibHbl. YeMy paBHa HHTEHCHBHOCTB CBETa BBILIE/IIIETO U3 aHaiu3aTopa?

a) I=0 6) I=+2-1,, B) 1=é1,,,,,). nI=I_,

7. Ha miacTHHY M3 HUKEJIA IONAJaeT 3JeKTPOMarHUTHOE H3TydeHHe, SHepTrust OTOHOB
koToporo paBHa 8 3B. Ilpu srom B pe3synbrare (ortodddexra U3 IIACTHHBEI BBUIETAIOT

3JIEKTPOHBI ¢ MaKCHUMaJIbHOU dHeprueit 3 sB? KakoBa paboTa BeIx0/1a 3JIEKTPOHOB M3 HUKETIA?
a)llsB 6) 5°B B) 3 3B r) 8 5B

8. VicTouHHK HCIyCKaeT 3JIeKTPOMarHUTHbIE BOJIHBI, JUTHHA BOJIHBI KOTOPBIX COOTBETCTBY-
€T PEHTT€HOBCKOMY U3IIyYECHHIO A = 107" M. Kakoii SHepruer obanaeT u3ydyeHHbIH GOTOH?
1 1
a) 0 6)2 - 107" Ix B) 2 - 10" JIx r)3 - 10" Ix

TectNe7
1. KBanTOBas MexaHHKa yTBEPXKIAET:
a) 2JIEKTPOHY MPHUCYIIHU TOJIBKO KOPITYyCKYJISIPHBIE CBOHCTBA
0) 37eKTPOHY MPHUCYIIHU TOJHKO BOJHOBBIE CBOMCTBA
B) 3JIEKTPOH UMEET KOPITYyCKYJISIPHO-BOJHOBYIO IIPUPOJLY.

2. Mozens aroma O.Pe3epdopaa onuckBaeT aToM Kak

a) OMHOPOJHOE 3JIEKTPHYECKH HEUTPAITBHOE TEJIO OYeHb MAJIOTO pa3mepa

0) map U3 MPOTOHOB, OKPYKEHHBIH CII0EM JJIEKTPOHOB

B) CIUIOIIHOM OJHOPOJHBIN IOJOXXUTEIBHO 3apsDKEHHBIM IIap ¢ BKPAIUICHUSIMH JIEKTPO-

3

HOB
I') IOJIOXKUTENIFHO 3apsHKEHHOE MAJIOe AP0, BOKPYT KOTOPOTO JBHIKYTCS 3JIEKTPOHBI

3. Kakoe u3 yTBepxIeHHIi BEpHO?

a) MOMEHT MMIIYyJIbCa 3JIEKTPOHA, JIBUXKYILIErOCs MO CTAI[MOHAPHON OpOUTE HOJKEH HMETh
KBaHTOBAaHHBIC 3HAUEHUS MOMEHTA UMITyJIbca mVr = nh

6) MOMEHT HMITyJIbCA DJIEKTPOHA, ABHXKYINEToCs MO CTAIlMOHAPHON OpOHTE MMEET Jo0bIe
3HayeHus L=mvr

B) 3JIEKTPOH, ABUTasCh 10 CTAllHOHAPHOH opOuTe, HE UMeeT MOMeHTa uMmyibca: L =0 .

4. Yro mpou3oieT, eciu 3JEeKTPOH, HaXOAUBIIMHCSA Ha OpOUTE aToMa, MCIYCTHT KBAHT
SHepruu?
a) IepeXoauT Ha opOuTy OIKe K sSApy
0) mepexoauT Ha OPOUTY JaybIIe OT Aapa
B) HUYETO HE MPOU30HUIET.
5. Jlnuna BosHEI e Bpoitns onpenensercs popmyIoit:

e 6) =2 B) A=,
v € m.\
6. CooTHOIeHHE HeompeaeneHuocrel [ eiizenbepra umeer BuA:
a) Ap,Ax>h 06) AEAx>h B) AEAh>t.

7. YpaBuenue llpeaunrepa i cralinOHApHBIX COCTOSIHUI UMEET BHI:
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2
a)A\P+Z—(U—E)\P:0 6)A‘P+i—’:l(E—U)\P=O B)%—T—A‘P+(E—U)‘P=O
m

8. Uro xapakTepu3yeT IJlaBHOe KBaHTOBOE 4uciio n? Kakue 3HaYeHHst OHO MOXKET IIPHHH-
MaTh?

a) rIIaBHOE KBAHTOBOE YHUCIIO N, ONPEIEIISeT JHEPreTHIECKUE YPOBHH 3JICKTPOHA B aTOME U
MOXe€T IPHHUMATH JIFOObIE IeJIOYHCIICHHBIC 3HAYeHNs], HAUUHAs C €IHHUIIBI

0) rIaBHOE KBAaHTOBOE YHUCIIO N, OMpEAessieT MOMEHT MMITyJIbca JJIEKTPOHA B aTOME M MO-
KET MPUHUMATH TOJIBKO KPAaTHBIE 3HAYECHUS, HAUMHAS C JIBYX

B) IIaBHOE KBAHTOBOE YHCJIO N, OMpPENeIseT MPOSKIINI0 MOMEHTA UMITYJIbCa JJIEKTPOHA Ha
3ajlaHHOE HalpaBJICeHUEe U MOXET MPUHUMATh KakK IIeJIble, TaK U APOOHBIE 3HAYCHHUS.

Tect Ne8
1. Monens atroma D.Pe3epdopaa onuchBaeT aToM Kak
a) OJTHOPOJHOE AJIEKTPUYECKH HEUTPAIbHOE TEJIO0 OUYEHb MAJIOTO pa3Mepa
0) map U3 IPOTOHOB, OKPY>KEHHBIH CII0EM 3JIEKTPOHOB
B) CIUIOIIHOM OXHOPOJHBIN IOJIOKUTEIBHO 3apsDKEHHBIM IIap ¢ BKPAIUICHUAMH 3JIEKTPO-
HOB
I') TIOJIOKUTENIHHO 3apPsDKEHHOE MaJIoe SIPO, BOKPYT KOTOPOTO IBUIKYTCS 3JIEKTPOHEI

2. K xakoMy KJ1acCy B3auMOIEUCTBHSI OTHOCSITCS SIIEPHBIE CHUIIBI
a) rpaBUTAllUOHHOMY B) CHJIBHOMY
0) 3J1IEKTPOMAarHUTHOMY r) ciabomy

- 3.KakoB COCTaB S/Ipa H30TONA paus g Ra ?

a) 226 nmpoToHOB 1 88 HEUTPOHOB 0) 88 nmpoToHoB U 138 HEUTPOHOB
B) 88 anexTpoHoB u 138 npoToHOB r) 138 mpoToHOB 1 88 HEHTPOHOB

4. OT KaKuX BeJIWYMH 3aBUCUT SHEPIHs CBA3H sAapa?
a) OT KOJINYeCTBa IPOTOHOB

6) OT KoJIMYEeCTBa HEUTPOHOB

B) OT JedeKTa Macchl.

5. B pe3synbrare cepuM paJMOAaKTHBHBIX paclajgoB ypaH U mnpeBpalmaercs B CBHHEIL
2;’;" Pb . Kakoe KOJIMYECTBO O~ ¥ [3-pacraioB OH UCTIBITHIBAET IIPU 3TOM?

a)8a u 6P 6)6a u8 B
B)l10a uS5p r)5Sa ul0p
6. 3aKOH paJlMOaKTUBHOIO pacnaja UMeeT BUJ:

2) dN = —ANdt 6) N=N,e™ B T, = %

7. Ilepuop mostypacmnaja HEKOTOPOro paJHoaKTHBHOIO H30TOMA paBeH 1 Mecsiy. 3a Kakoe
BpeMsl H3HAYAJIBHO OOJIBIIOE YUCIIO SEp 3TOr0 U30TONA yMEHBIIUTCS B 32 pasza?
a) 3 mecsma 0) 4 mecsma B) 5 MecsIeB r) 6 MecsIeB

8. Kakas nons ot OOJIBIIIOrO KOJIHYECTBA paaAuOaKTUBHBIX aTOMOB OCTaCTCA HepacnaBmeﬁ-

s yepe3 HHTEpBaJl BpEMEHH, PaBHBIH JIBYM IepHoiaM noirypacnajga?
a) 25% 6) 50% B) 75% r) 0%
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Kounrpoabnas pa6ora 1 (2 cemecrp)
«Mexanuka. MoJiekyasipHas GU3HKA U TEPMOAMHAMHKAY»

1) MaxoBuk Hayan BpaliaThesi paBHOYCKOPEHO H 3a IIPOMEXYTOK BpemenHu ¢ = 10 ¢ go-
CTHT 4acTOTHI BpameHus n = 300 Mun™". Onpenenuts yrioBoe ycKOpeHHe £ MaXOBHKA M YHCIIO
N 060poToB, K0TOpOE OH CAHENAN 32 3TO BpEMSL.

prIFIFII’ Llll. LLLl4d
7 /
2) Ilyns maccoit m =10 r, nereBias co ckopocthio v = 600 m/c, mo- // ,/
najna B GaNTMCTHYECKHIT MasiTHUK (CM. PHC.) Maccoit M = 5 kr u 3acTpsamaB . d__| __4_
HeM. Ha kakyro BBICOTY A, OTKa4HYBIUMCH MOCIE ynapa, MOJHSUICS MAasT- _L.L_. N 12
HUK? e ~

3) Ha ropu3oHTaJIbHYIO OCh HAcaKE€HBI MAaXOBHMK M JIETKHil IIKHB
pamiycoM R = 5 cm. Ha mikuB HaMoTaH WIHYp, K KOTOPOMY NpUBS3aH Ipy3 Maccoi m = 0,4 kr.
Omnyckasice paBHOYCKOpPEHO, rpy3 IpoInel myTh s = 1,8 M 3a Bpems ¢ = 3 c¢. Onpenenurs MOMEHT
HHepLHH J MaxoBHKa. Maccy IKHBa CYMTATh IIPEHEOPEIKHIMO MAJIOH.

4) Ilnarpopma B Buze mucka paxuycom R = 1 M Bpamaercs mno HUHEPIUH C YaCTOTOHU »y =
6 mun"'. Ha kparo W1aT)OPMBI CTOHT YeJIOBEK, Macca m KOToporo pasHa 80 kr. C Kakoi 4acTo-
TO# 7, Oyzner Bpamarbes miaTdopMa, ecild YeIoBeK NepeiijieT B ee HeHTp? MoMeHT uHepuuu J
mwiatgopmel paBeH 120 kr*m’. Moment HHEPIUH YETOBEKA PACCUUTHIBATH, KaK /Ul MaTepHalb-
HOM TOYKH.

5) O6osnouka Bo3MyIIHOTO Iapa umMeeT BMecTHMOcTh V=1600 v, Haiitu [IOIBEMHYIO
ciiny F Bomopona, HanonHsromero 060104Ky, Ha BBICOTE, I/Ie AaBIeHHE p=60 kIla u Temnepary-
pa 7=280 K. Ilpu nmoxbeme mapa BOAOPO MOXKET BBIXOIUTE Yepe3 OTBEPCTHE B HIDKHEHN YacTH
mapa.

6) B cocyne emxocthio 101 Haxomures a3oT mpu temmnieparype 17°C u paBnenuu 500
kITa. OnpeznenuTe aBieHne U TeMIIepaTypy a3oTa, €CIIH €My COOOLIUTE 5 KJ[X TeToTsL

7) A30T HarpeBaeTcs IPH MOCTOSHHOM JIaBJICHUH. 3HasI, Mrfa“
4TO0 Macca asoTa 280r, KOIMYECTBO 3aTPAYEHHOrO TEMJIA PABHO 6l — 2, 3
600 JIx u ¢ =745 Jix/xrK. Haiimre noBbIenye TeMepaTypal
asora.
F g
8) WneanbHeli IByXaTOMHBIA ra3, comepKauii Koiadde-
CTBO BEIIECTBA V=] KMOJIb, COBEpINAET 3aMKHYTHIH LUK, Ipapuk b 1 s
KOTOporo u3obpaxkeH Ha puc. OnpenenuTs: 1) KOJIHYECTBO TEILIO- 1
Tbl (J1, TIOJly4EHHOE OT HarpeBarels; 2) KOJIHYECTBO TEILIOTHI 0, J I | -
NepelaHHOe OXJIAMUTENO; 3) paboTy A, coBepuIaeMyro ras3om 3a B . 2 oo
uuki, 4) repmuueckuit KT n) nukoa.
Konrpoabnas paGora 2 (3 cemectp)
«Quekrpocrarnka. IlocTosnublii Tok. Marnerusm»
' 4

1) Cucrema COCTOMT M3 Tpex 3aps/0B - JBYX OXHHAKOBBIX
no BemuunHe 01=|0,|=1 MKKJI M IPOTHBOMONOXKHBIX 10 3HAKY H 5
3apsana Q=20 uKu, pacnonoxeHHoro Touxke 1 mocepenune MexIy !
ABYMsI IPyTMMH 3apsANIaMH CHCTEMBI (CM. puc.). OnpeienuTh u3me- 1 4
HCHHE NOTEHIMATLHOH 5Hepruu All cHCTEMBI IIpH MEpeHoce 3aps- &, a @? a T4
Aa O u3 TOYKH 1 B TOUKY 2. DTH TOUKH yJaleHbl OT OTPHIATEIBHO-
ro 3apsaa Q) Ha paccrosaue a=0,2 M.
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2) Paccrosiare d MeXxay OBYMS JJIHHHBIMH IapajuIeIbHBIMHU IpoBoAaMu paBHO 5 cM. Ilo
IPOBOJIaM B OJJTHOM HAallpaBJIEHHM TEKyT oJuHaKoBble TOKM [=30 A xaxneii. Haltu HanpskeH-
HOCTh H MarHWTHOrO moJis B TOYKE, HAXOMSIIEHCs Ha PacCCTOSHUM I'1 = 4 CM OT OJIHOTO M Iy = 3
CM OT OPYroro MmpoBoJa.

3) Kakas yckopsiromas pasHOCTh noTeHuanoB U TpeGyercs Ui TOro, 9ToObl cood-
IUTH CKOpocTh v=30 MM/c: 1) 3nekTpoHy; 2) NpOTOHY?

4) K HCTOYHHUKY IMOCTOSIHHOTO TOKa € € = 12 B U BHyTpeHHHM conpoTHBIeHHEM 7 = 2 OM
MOJKJIFOYAIOT eI, KOTOPAask COCTOUT M3 JIBYX OJMHAKOBBIX PE3UCTOPOB, COEIUHEHHBIX TaK, KaK
MOKa3aHo Ha puc. mox a u 6. YUeMy paBHa MOIIIHOCTb TOKa B LETIM, €CJIM OHA OJJMHAKOBA KaK MPU
MOCJIEOBATENBFHOM, TaK U IMapaUIebHOM COSOUHEHHH pe3ucTopoB? CONpPOTHBIEHHEM IIPOBO-

IAIIEX TPOBOJTHUKOB ITPEeHEOpeYb. & r
1
L& l
1 l R
R R

H a) 6)

5) OnpenenuTh IUIOTHOCTH TOKA j B )KENIE3HOM IMPOBOAHUKE JIMHOM /=10 M, eciu IpoBoJ
HaXOIUTCs MMoJ HanpspkeHuem U=6 B.

6) DIeKTpOH ABHIXKETCS B OJHOPOJHOM MAarHUTHOM Iojie ¢ MHAykuuedn B=9 mTn mo
BHHTOBOM JIMHUHU, paauyc R KoTopoii paBeH 1 cm u mar ~=7,8 cm. Onpenenuts nepuon 7 06-
palleHHs SIEKTPOHA U €r0 CKOPOCTh V.

7) DnexkTpoH B HEBO30YXJEHHOM aTOME€ BOJOpPOJA JIBHIKETCS BOKDYr sapa IO
OKPYXHOCTH paauycoM r=53 nM. BBIMHCIMTB CHIIy 5KBHBaJIE€HTHOIO KpPYroBOro TOKa / M
HANPsDKEHHOCTH H 1O B EHTPE OKPY>KHOCTH.

i 8) MUuaaykrusHocts L, karymku (6e3  cepaeunmka) pasHa 0,1  MmIH.
Ilpu kakoii cusie Toka / sHeprus W marautHoro noins pasaa 100 MxJDx?

KonTpoabHasi padora 3 (4 cemectp)
«Ontuka. KBauropo-ontuuyeckue sipjenus. Sinepuas dbusuka»

1) ToueuHBIi HCTOYHHK CBETA S HAXOIUTCS B XKHUIKOCTH Ha riybune s = 20 cm. Ha mo-
BEPXHOCTH JKMIKOCTH 00pasyercs ocBeleHHoe MATHO. C MOMOIIBIO TOHKOH COOMparomIei JInH-
3bI TIOJIy9alOT YMEHBIIEHHOE H300paXKeHHEe OCBEIEHHOIO MATHA HA 9KpaHe, OTCTOSIIEM OT IO~
BEPXHOCTH XHUJIKOCTH Ha paccrosHuu L = 10 cM. PokycHoe paccrosuue juH3bl F' = 1,6 cm. ITo-
KazaTelb IpeJTOMIIEHHUS KUIKOCTH 7 = 1,5. UeMy paBeH paauyc OCBEIIEHHOTO MATHA Ha 3KpaHe?

2) VcraHoBKa 1is moydeHus koyiel HploToHa ocBermaercs OebIM CBETOM, Ma/aioIliM
HopMasibHO. HaliTu pajiiyc 4eTBEepTOro CHHEro Kojbla B OTPAKEHHOM CBETE, €CIIH JUTMHA BOJIHBI
A =400 M, paanyc KpHBH3HBI JHH3EI R =10 M.

3) CnexTp nmosy4eH ¢ moMOIpio qudpakinonHoi pemetku ¢ nepuogom 0,003mm. Jin-
HHS B CIIEKTPE BTOPOTO IMOPsIKA HAXOJUTCS HA PACCTOSHUM 5CM OT LEHTPAIBHOIO MaKCUMyMa U
Ha paccrossHuH 150cM. oT pemeTkd. OnpenenuTs IJIMHY CBETOBOH BOJIHBL

4) ®otoH ¢ 3Heprueit 5,3 3B BHIPHIBAaET ¢ MOBEPXHOCTH METAJUIMYECKOH TIACTHHBI SJIEK-
tponbl. Kaxoit sHeprueii nomkeH o6manate GOTOH, YTOObI MAKCUMaIbHAs CKOPOCTD BBUICTAIOIINX
3JIEKTPOHOB yBenHumiIach B 2 pa3a? Kpacnas rpanuna 375HM.

5) PeHTreHOBCKOE M3JIy4eHHe JIMHOM BOJHBI A =55,8 IIM paccenBaeTCs IIMTKOM rpapu-
ta (Komnron-3¢gdexr). OnpenenuTs UIMHY BOJHBI A’ CBETa, paccesHHOro mox yriom 6=60° x
HalpaBJICHHUIO MTaJAIOIIETO ITyYKa CBETa

6) Omnpenenute, HACKOJNIBKO H3MEHMIACh SHEPrHs B aTOME€ BOJOPOJAA IPH HM3IyYCHHUH

aTomMoM (OTOHA ¢ THHOM BoHE A =4,86-107 M.
7) Onpezenute, Kakylo YCKOPSIOIIYIO Pa3HOCTh IOTEHIHAIOB JOJDKEH MPOMTH IPOTOH,
4yTOOKI JUTMHA BOJIHEI Je-bpoiiss as Hero 6buta A =1 HM .
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8) Onpenenure 3HEPruio CBA3M siipa atoma renus , He . Macca HEWTpanbHOTO atoma re-
s my, =6,6467- 107xr, mMacca IpOTOHA M, = 1,6736-1077kr, wMacca HEUTpOHA

m, =1,675-107"" kr . DHEPrUIO CBA3M BHIPA3UTh B M3B.

3.3 3agaHusa AJ1s1 IPOMEXKYTOYHOMH aTTecTaluu

Jk3ameH (4 cemecTp)

1. KOHTpOJIbele BOIIPOCHI K 3K3aMEHY

WnuTepdepennus ceera. Y CIoBUsS MAKCUMyMa H MUHAMYMa.
WnTepdeperuus B miockonapauieIbHON IIIAaCTHHKE.
. Jndpaknus ceera. Meton 300 @penersi.
. Judpaknus Ha KpyriaoMm orBepctur. Jludpakius Ha TUCKe.
. Jludpakuus Ha ogHO# menu.J(udpakuus Ha TUPPaKIIMOHHON peleTKe.
EcrecTBeHHBIN U MOJSPU30BaHHBINA CBET. 3aKOH Maitoca.
EcTtecTBeHHBIN 1 nossipu3oBaHHbI cBeT. 3akoH bproctepa.
TennoBoe uznydenue. 3axon Credana-bonpimana.
3akoH Kupxroda, 3akon Buna.
10. Baemnuii potosddekr.
11. JlaBneHue cBeTa.
12. 3¢ ekt KomnroHa.
13. Ctpoenue aroma sogopoaa o bopy. @opmyna bansmepa.
14. T'unoresa ne-bpoiins, ee onbITHOE NOATBEPXKICHHE.
: 15. CooTHomeHue HeonpeaenenHocreii ['eii3enbepra.
16. AToM BoJI0Opoia B KBAaHTOBOM MexaHHKe. KBaHTOBBIE uncIa.
17. Ipunmun Iaynu. Pacnipenenenue 31€KTpOHOB B aTOME 11O COCTOSTHUSIM.
18. BonHoBas pynkuus no bopuy. O6mmee ypaBuenue lIpenunrepa.
19. Yactuna B 0IHOMEpPHOH MPSAMOYTOJILHON «IIOTEHIIUAIBHOM SIMe.
20. TynnenbHbI#H 3 dexT.
21. AtoM BoOpoa B KBaHTOBO# MexaHuke. KBaHTOBBIE yHca.
22. CruH 3JIeKTpOHa.
23. Ilpunnun [laynu. Pacnpenenenue 31eKTpOHOB B @TOME 110 COCTOSTHUSIM.
24. Jlazeppl. OnTHYECKHE KBAHTOBBIE T€HEPATOPHI.
25. JleheKkT Macchl M SHEPruUs CBSI3M sIpa.
26. 3aK0H paMOaKTUBHOIO pacnaja.

3O 00 S ON h i L3 B

2. TunoBple 3K3aMeHAHOHHBIE 32124

1. TIoBepXHOCTH CTEKISHHOTO KJIMHA 00pa3yroT Mexnay coboi yron 6=0,2'. Ha xiun
HOPM&JIBHO K €ro NMOBEPXHOCTH MaJaeT Iy4oK Jy4eld MOHOXPOMAaTHYECKOrO CBETAa C JJIMHOM
BOJHBI A=0,55 MxM. OnpenenuTs MUpUHY b HHTEpPEPEHIIHOHHOI MTOJIOCKL.

2. Ha y3ky1o menp nagaeT HopMalbHO MOHOXPOMAaTUYECKUH CBET. YTOJ () OTKIOHEHHS
IYYKOB CBETA, COOTBETCTBYIOIIMX BTOPOH CBETJION AM(PaKIMOHHOM mosoce, paBeH 1°. Ckomb-
KHM JUTHHaM BOJIH N3/IAIOIIEro CBETA paBHA IIMPHHA INENU?

3. Ha xakoii yrioBoii BbICOTE ¢ HaJ FOPHU30HTOM JOJDKHO HaxoauTbes ColHie, 4yToOBI
COJIHEYHBIH CBET, OTPAXXEHHBIH OT MOBEPXHOCTH BOJIbI, OBLI IIOJTHOCTHIO IMOJISIPH30BaH?

4. Yron a Mexay IUIOCKOCTSMU IPOIyCKaHMs IOJSpU3aTopa U aHalIM3aTopa paBeH 45°.
Bo CKOJBKO pa3 yMEHBIIHTCS MHTEHCHBHOCTH CBETA, BBIXOIINETO M3 aHATH3aTOpa, €CIIH Yrol
yBEJTHYUTH 10 60°7?
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5. Onpenenuth paGoTy BBIXOJA A 3JIEKTPOHOB U3 HATPHUS, €CIIU KpacHasi TpaHuIa ¢GoTto-
abdexra Ap=500 HM.

6. OnpenenuTh JUIMHY BOJIHBI A, Maccy m W UMIyJbe p GoToHa ¢ sHepruei € =1 M»3B.
CpaBHHTH Maccy 3TOro poToHa ¢ Maccoi MOKOSIIErocs JIEeKTPOHa.

7. BBIUHCIUTE SHEPIHIO € (POTOHA, HCIIYCKAEMOT0 MPH MEPEX0Je 3JIEKTPOHA B aTOME BO-
JIOpOJia C TPETHETO SHEPreTHIECKOI0 YPOBHS Ha IIEPBBIN.

8. DHeprus cBs3u E, spa, COCTOAIIET0 U3 ABYX IMIPOTOHOB M OJHOTO HEWTPOHA, paBHA
7,72 MaB. Onipenenuts Maccy my HEUTPAIBHOIO aTOMa, UMEIOIIETO 3TO SIAPO.

9. Ilpu nenenuu oxHOTO siApa ypaHa-235 Beinensercs sHeprus Q=200 M»sB. Kakyo 1o-
JIO SHEPTUH MOKOS sAApa ypaHa-235 COCTaBIISIET BBIACIUBLIASACS SHEPTHs?

10. Ompenenuts 3Hepruto QO pacnaja siapa yriiepoaa lgC , BRIOPOCHBIIIETO TO3UTPOH U
HEUTPHUHO.

3. [IpumepHasi CTPYKTYpa 3K3aMeHALIHOHHBIX OHJIeTOB

MuHucTepcTBO 00pa3oBanus U Hayku Poccuiickoit @enepanuu
denepanbHOE TOCYAAPCTBEHHOE OI0JKETHOE 00pa30BaTEIbHOE yUPEXKICHHE
BBICIIIEr0 00pa30BaHus
«KomMcomomnbckuii—-Ha—AMype rocy1apCTBEHHBINA YHUBEPCUTET»

Kadenpa "Obmas puszuka"

SK3AMEHAIIMOHHBIA BUWIET Ne 1

no ¢pusuke
. 4 cemecTp
1. UaTepdepennus cBeta. Y CIOBUS MaKCUMyMa U MUHUMYyMa.
2. Ctpoenmue atoma Bogopoaa 1o bopy. @opmyna banemepa.
3. Ha y3Kkyro menp magaer HOpMaJIbHO MOHOXPOMATHUYECKHH CBET. YTOJI (¢ OTKJIOHEHHUS ITyYKOB
CBETa, COOTBETCTBYIOLIMX BTOPOIi CBETJION MU(paKIMOHHON mosoce, paBeH 1°. CKOIBKHUM UIH-
HaM BOJIH I1aJIAIOIIEro CBETa paBHA IIMPHUHA HIeaH?
4. Kpacuas rpanuna ¢ortosddexra s 6apus A1=5,5 107"m. C KaKoif cKOpOCTBIO GYIyT BEUIE-
TaTh (OTOIJIEKTPOHBI M3 OapHeBOW IUIACTHHKH IPH ee OOJyYeHHUH CBETOM C JUIMHOM BOJHBI
A=4,4-10"m.

3aB. xadenpoit «O0mas puzukar (M.C. I'punkpyr)

3.4 Ilepeyens JadopaTopHbIX padoT nmo Kypey «O0mas ¢pusuka»

Bropoii cemecTp:

1. O6paboTka pe3ynbTaToB HaOIIONCHMIA

2. V3y4yeHue 3aKOHOB MOCTYNATEIbHOTO IBIKEHHS Ha MAlMHE
aTtByza

3. DKCIEpUMEHTAIbHOE HCCIIE0BAHHE OCHOBHOTO 3aKOHA IHHAMMKH BpAIIATEILHOTO
JIBIDKEHUS

4. OnpenieyieHie MOMEHTa MHEPIMH TeNa ¢ IIOMOIIBI0 MasTHHKa Makcserna

5. OmpeneneHre CKOPOCTH CHapsia NMPU NOMOLM OAIIMCTHYECK OT0 MasTHUKA

6. Omnpenenenye anuabaTHON IOCTOSHHOM

7. I3yueHne M30TEPMHUUYECKOTO IIpolecca

8. M3ydyenne M30XOpHYECKOTO Mporecca

9. Onpenenenre k03¢ drimenTa BI3KOCTH KUIKOCTH
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Tpernii cemectp:

1. Vi3y4enue >11eKTpOM3MEPHUTENBHBIX IPHOOPOB. M3ydeHne 31eKTpOHHOTO ocmuIorpada
2. MccnenoBanue 3JI€KTPOCTATHIECKOTO OIS

3. M3ydeHue 3JI€KTPUYECKOTO THCTEpE3nca

4. VIamMepeHre CONMPOTURICHHUS C MOMOINBIO MOCTHKA YHUTCTOHA

5. MarnutHO€E mOJIE COJIeHOUIa

6. Onpenenenne ynenbHOTO 3apsia 3JeKTpoHa MeronoM TomcoHa
7. V3y4eHne MarHHUTHOTO THCTEpe3nca

8. 3y4eHne pe3oHaHCa HalpsKEHHIA

9. U3y4enue pe3oHaHCa TOKOB

10. M3mepenne gacToTel MetooM Guryp Jluccaxy

YeTBepThlii cemecTp:

1. Onpezienenye AMMHBI BOJHBI IPH NOMOIM Ounpusmbl ®penens

2. Onpenenenre paavyca KpHBH3HBI JIHH3BI ¢ IOMOIIBIO «KoJter HploToHa»
3. INomydeHne u MCclEenOBaHKE TOJIAPU3OBAHHOTO CBETA

. Onpenenenne mokasares MPEIOMIIEHHS IUIOCKOTAPAIIENIHFHOM IUTaC THHBI
. Mzyyenve mudpaxmm @ paynrodepa Ha AUPPAKIMOHHOM pemeTke

. VI3yyeHne 3aKOHOB TEIUIOBOTO H3JIydYEHHs

. M3ygenne BHyTpenHero ¢ortosddexta

. MccnenoBanue paboTsl MOJTYIIPOBOJHHKOBOTO JHOAA

. CHATHE XapaKTEepUCTHK TPaH3HUCTOpa

Nel- SRR e WO T °N
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