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1 esin 0cBOCHUSA TUCHUTIIMHBI (MOYJIA)

Lensimu 0CBOCHUS TUCHUIUINHBI «DU3UKay SBISIOTCS:

- O3HAKOMJIEHHE C OCHOBHBIMU (D)M3MYECKHMH SIBICHHSAMHU, 3aKOHAMH U TpaHUIIAMU UX
MPUMEHUMOCTH JUIsl JOPMHUPOBAHUS IPECTABICHUN O COBPEMEHHON HayYHON KapTHHE MUPAa;

- IPUMEHEHNE OCHOBHBIX 3aKOHOB U SIBICHUH (PM3UKH MPH PEIICHUH 33/1a4, BOZHUKAIOIINX
B MOCIIEAYIOLIEH MpodecCHOHaNbHON ACSITETbHOCTH;

- IpuoOpeTeHNe HABBIKOB IKCIIEPHUMEHTAIBHOTO MCCIEAOBAHMS (DPU3MYECKHX TPOIIECCOB,
OCBOEHHUE METOIOB MOIY4YeHUS U 00pabOTKU IMIUPUYECKON HH(DOPMALIHH.

2 MecTo JUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl
NMOAroTOBKM 0aKajaBpa (MarmcTrpa, Cieumajaucra)

Jucuummna «®usnka» BXOAUT B 6a30BYI0 YacTh 6J10ka 1 00pa3zoBaTenbHOM MporpaMmel.

Jlis u3yyeHus: AUCUMILIMHBI HEOOX0IMMBI 3HaHUs (YMEHUs, BIaeHus ), chopMUpOBaHHbBIE
B pe3yibTaTe U3y4eHus (PU3MKU B pe3ysbTaTe n3ydyeHus Aucuumiiud «Dusmukay, «MareMaTrkay,
«Xumus» Ha 0a3e cpeHero (MOoJIHOro) 00IIero o0pa3oBaHus.

N3zyuenue pusnku 6a3upyeTcs Ha 3HAHUU TaKUX Pa3/ielloB MaTEeMaTHKU Kak JudepeHiu-
QIBHOEC W WHTETPAIBbHON HcuucieHue, audQepeHnnanbHble YpaBHEHHsI, BEKTOPHBIA aHAIU3,
rapMOHUYECKUN aHaiIMu3, Teopus (YHKLUHUU KOMIUIEKCHOTO NEPEeMEHHOro, JIMHEeHHas anreOpa,
ypaBHEHHsI MaTeMaTu4eckoi Gu3uku. M3 Kypca XMMUU HEOOXOIMMBI 3HAHUS CIEAYIONINX pas3-
nenoB: nepuoauydeckas cucrema JI.M.MenaeneeBa, CTpyKTypa nepuoANYecKOi CUCTEMBI, CTpoe-
HHUE aTOMa, 3JICKTPOHHBIE U 3JIEKTPOHHO-Tpadudeckue GopMyIIbl 3JIEMEHTOB, IIEKTPOXUMHUSI.

3HaHus (YMEHMs, BJIQJICHUS), MOTYYEHHbIE NPU M3YyYEHUU NAHHON AMCLUIUIMHBI OyIyT
HEO0OXOIUMBI B U3YUEHUHU MOCIEAYIOUIUX JUCITUILINH!

-MaremaTHn4eckoe MOIEIUPOBAHUE

-DIIEeKTPOTEXHUKA, JJIEKTPOHUKA U CXEMOTEXHUKA

-MeTtposorus, cTan1apTU3alus U cepTUDUKALHS

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS
AUCHUILUIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThl 00yueHHus

B pe3yiabTaTe OCBOCHUS MUCHHUIIIIMHBI «DU3nKa» O6y‘18.I-OH.[HfIC§I JOJIKCH 06J'Ia)laTB CJIc-
AYIOIMMHA KOMIICTCHIAMMU

OIIK-2 CrocoOHOCTh OCBauBaTh MCTOAUKU HCIIOJIb30BAHHUA IMPOTrpaMMHBIX CPCACTB JIA
pPEIICHUA NPAKTUYCCKUX 3a1a4

I[HK-]. HCIOJIB3YET OCHOBHBIC 3aKOHBI €CTCCTBCHHOHAYUYHBIX AUCHUIIINH B HpO(bCCCI/IO-
HaJILHOM ACATCIIBHOCTH, IMPUMCEHACT MCETOJAbI MAaTEMATUYCCKOro aHalin3a U MOJACIUPOBAHMA,
TECOPECTUUCCKOTO U SKCIICPUMCHTAJIIBHOT'O UCCIICJOBAHUSA

CrpyKTypHBII
JIEMEHT [Inanupyemble pe3yabTaThl O0yUeHUs
KOMIIETEHIINH

JIK-1

ncno.m):syeT OCHOBHBIC¢ 3aKOHBbI eCTeCTBEHHOHay‘{Hle AUCIHUIIJIMH B HpO(l)eCCPIOHaJ]I)HOﬁ
AeATEJIbHOCTH, l'lpI/IMeHﬂeT METOABI MATEMATHYECCKOI0 aHAJIN3A U MO}:[eJII/IpOBaHI/Iﬂ, Teope-
THYIECKOI'o H SKCIEPUMECHTAJIBHOI'O HCCJICTOBAHUA

3HaThb - OCHOBHBIE (PM3UYECKHUE SIBJICHUS U OCHOBHBIC 3aKOHBI (PU3UKH;

- TPaHUIBI MX MPUMCHUMOCTH, TPUMECHECHNE 3aKOHOB B BOKHEHIIIMX MpaKTHIC-
CKHUX HpI/IHO)KeHI/ISIX;

- OCHOBHBEIC (1)I/I3I/I‘ICCKI/IC BCIIMYMHBI U (1)I/I3I/I‘-ICCKI/IC KOHCTaHThI, UX onpeﬂene-
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CTpyKTypHBI
JJIEMEHT

KOMIICTCHI UM

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

HUE, CMBICII, CIIOCOOBI ¥ €AUHHIIBI UX U3MEPECHHUS;
- (hyHIamMeHTanbHbIe (PU3MUECKUE OTBITH  UX POJIb B PAa3BUTHU HAYKU;
- HA3HAYEHUE U IPUHIUIBI ISHCTBHUS BaXKHEUIINX (PU3MUECKUX TPHOOPOB.

VYmMmern

- pemarh 3aJa4u 10 OCHOBHBIM pa3zeiiaM Kypca (GU3NKHU;

- CTPOUTH Fpa(bI/IKI/I SKCIICPUMCHTAJIbHBIX SaBI/ICPIMOCTeﬁ;

- YCTaHaBIIMBATh XapaKTep 3aBUCHUMOCTHU IO rpadukaM, MOCTPOSHHBIX B JIIO-
6BIX KOoOpauHaTax;

-COCTAaBJIATH Ta6JII/II_[bI BKCHepI/IMeHTaJIBHBIX JaHHBIX

= COCTaBJIAATH OTYECTHI IO BBINIOJIHEHHBIM 3KCIICPUMEHTAIbHBIM pa60TaM, OIINCHhIBATH
pe3yIbTaThl U YMETh OPMYITHPOBATH BEIBO/IBL,

-I10JIb30BAaTHCA Ta6J’II/II_IaMI/I, yqe6H0171, CHpaBOHHOﬁ u MeTO,I[I/I‘{eCKoﬁ JIATepaTy-
poi;

- OUCHUBATH CJIy‘I&fIHBIG OI_I_II/I6KI/I OKCIICPUMCHTA, OIIPCACIIATH ,Z[OBepHTeHLHLII)’I
HHTEpBaI;

-BBIOMpATh MPHOOPHI C MpeAcIaMi U3MEPEHHH, HEOOXOAMMBIMH ISl TAHHBIX
I/ISMepeHHﬁ, OHpeIIeJIﬂTI) ueHy JCJICHUA, ITIOKa3aHuA HpI/I60pOB, HOI‘pGHIHOCTI: nu
YMETb IPayupoBaTh IIKATy MPHUOOPOB.

Brnaners

-HaBBbIKAMU [TPAKTUYECKOTO IPUMEHEHUSI 3aKOHOB (DU3HKHU;

-HaBbIKaMH BBIIIOJHEHHS (PU3NUYECKUX HIKCIIEPUMEHTOB M OLIEHKU UX PE3yNbTa-
TOB;

- BJIaJICTh METOAAMHU MPOBEJCHUS GU3NUECKUX N3MEPEHUH, METOAaMU OL[CHKH
ITOIPENIHOCTEN MPU MTPOBEICHUH SKCIIEPUMEHTA.

OIIK-2

Cnoco0HOCTH 0CBAaMBATh METOJAUKHU UCITOJIL30BAHUA IIPOIrPAMMHBIX CPEACTB AJISl PCIHICHUA
NMPAKTUICCKHUX 3a1a4

3HaTh

— OCHOBHBIC ONIPEICIICHHS U IOHATHUS (PU3HKH, (PU3NIECKYIO CYIITHOCTD SBJIC-
HUI U TIPOIIECCOB, POUCXOIAIINX B IPUPOJIE U TEXHUKE;

— OCHOBHBIC MCTOABI UCCIICAOBAHUA, aHAJTIN3a U MOACITIUPOBAHUA (1)I/I3I/I‘-ICCKI/IX
MPOIIECCOB

VYmMmern

— TPUMEHATH (PU3NYECKHE 3aKOHBI M (PU3UKO-MATEMATHUCCKUM ammapar s
peIeHust TUTIOBBIX 3a/1a4 IO OCHOBHBIM pa3jieinaM (PU3uKH,

— MpUMEHATH (PU3HUECKHEe 3aKOHBI B MPo(eccroHAbHON AeITeTbHOCTH, UC-
MOJIb30BaTh UX Ha MEXIUCIMUILUIMHAPHOM YPOBHE;

— TPUMEHATH COBpeMEHHOE (hu3mdecKkoe o0OpyaoBaHUE W MPUOOPHI TIPHU pe-
MIEHUY TTPAKTUYECKUX 3a]1a4;

— HCIOJNB30BaTh OCHOBHBIE MPHUEMBI O0Pa0OTKH 3KCIEPUMEHTABHBIX JaH-
HBIX;

— WCIMOJIb30BaTh (DPU3WYECKHE MOJEIH JJIsi OMHCAHUSI PEAbHBIX IPOIIECCOB,
BBIOMPATh METOBI UX UCCIICIOBAHMUSI

Bnanetn

— MPaKTHYECKUMH HaBBIKAMH MCIIOJIb30BaHUS AJIEMEHTOB (PU3NIECKOTO IKC-
MEPUMEHTA U pelIeHUs] PU3NUECKUX 3a1ad Ha JPYTUX JUCIUTUINHAX;

— HaBBIKAMU U METOJIMKaMHU 0000IIEHHS pe3yIbTaTOB PEIICHHS 3a1a4, 3KC-
MIEPUMEHTAIILHOMN J1eATEIbHOCTH;

— MeToJaMH padOThl HA OCHOBHBIX (PM3MYECKUX MPUOOpax;

— METOJaMHU HKCIIEPUMEHTAIBHOTO UCCIIEI0BaHUS B (pu3HKe (IUIaHUPOBAHHE,
MOCTAHOBKA U 00pabOTKa 3KCIIEPUMEHTA);

— BO3MOKHOCTBIO MEKIMCIUIUIMHAPHOTO MPUMEHEHHS 3aKOHOB (DU3HKH;




CTpyKTypHBI
3JEMEHT

KOMIICTCHI UM

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

criocob6aMy COBEPIICHCTBOBAHMS MPOPECCHOHANBHBIX 3HAHUM U yMEHH

IIYyTEM MCITI0JIb3OBAHMA BO3MOKHOCTEH I/IH(l)OpMaHI/IOHHOI;'I CpCIbl.




4 CTpyKTYpa U coiepKaHue AUCHUILIMHBI

OO01mmast Tpy1I0€MKOCTh TUCIUTUTHHBI COCTABISIET § 3a4eTHHIX eANHMI] 288 akajl. 4acoB, B TOM YHCIIE:
— KOHTakTHas padota — 151,9 akan. yacos:

— aynurtopHas — 148 akaj. yacos;
— BHeayIuTopHas —3,9 akaj. 4acoB

— camMocTosTenpHas padora — 136,1 akas. gyacos.

AynuropH
YAITODHAT | 5w & o
KOHTaKTHasA pa- | & = E o
e 6ora 2 dopma TEKyIIEro KOHTPOJIS E: -
Paszen/ Tema g | (Bakag. wacax) | g X = Buj camocrosTessbHOMN yCIIeBaeMOCTH U 2 g %
= & i - = B
JUCLIUIINHBI 5 < e w|Fx| S8 s paboThI IIPOMEKYTOYHOU aTTeCTa g9
@) E | s 5| =S| 6 < U o R
= (e = B O & IT E o} %
Z|&:5|z5/88 2
o |'Q 8 O X
S ls3 &3 8% 3
= = O g, A
Paszgen 1. dusnyeckrne 0OCHOBBI MEXAHUKHU 1
1.1. KunemaTnka nocTynaTesJbHOIO U Bpa- 2 2 |5 — MOJTOTOBKA K CEMHHapCKOMY,|— JlabopaTopHsie pabotsr 4, 5; |OIIK-1 —
IATeIbHOTO IBHKEHUH MpakTHYEeCKOMY,  J1abopaTOpHO-|— KOJUIOKBUYMBI; 3y6
1.2. JluHaMuKa MOCTYHATEIbHOTO IBUKCHHUS 2 1 |5 HIPAKTHICCKOMY 3aHATHIO, — CEMUHAPCKUE 3aHATHUS; AIIK-1 -
— BBIIIOJIHEHHUE IPAaKTHYCCKHX |— IpOBEPKA MHIUBHAYAIbHEIX|)6
1.3. 3akoHBI COXpaHEHHUS B MEXaHUKE 2 1 |5 paBoT (pelieHHe 3ajad, MHCh-|3axaHmii:
1.4. JluHaMuKa BPaIIaTENbHOTO IBUKEHUS 2 4 1 |5 MEHHBIX PaboT); — KOHCYJIbTaIHH.
— KOHTpOJIbHAs paboTa;
1.5. Mexanuueckue Kone6aHus U BOJTHBI 2 4 1 |5 — CAMOCTOSTEILHOE 3yUeHHE
1.6. DeMeHTHI pENATUBUCTCKON TMHAMHUKH 2 5 YIeOHOH 1 HayqHO JMTEPATypEL.
Hroro mo pazneny 12 8 6 (30
Pa3znen 2. Cratuctuueckast pusuka u tepmo-| 1
JMHAMHUKA
2.1.  MonekynsipHO-KUHETHYECKas TEOPUS 4 4 2 |6 — MOJTOTOBKA K CEMHHapCKoMy,|— abopartopusie paborsr 11,|ONK-1 —

NACAaJIbHBIX I'a30B

3)6




AynuropHas

5 & =
KOHTaKTHasd pa- | & & E -
= 6ora 25 dopma TekyIero KOHTpOoJIA E: w B
Paznen/ tema 3 (B akaz. wacax) | & = = Buj camocTosTesTbHOM YCIIEBAEMOCTHU U £ 5 =
AUCHUIIAHBI 3 < |l e 5| F w § GRS paboThI IIPOMEKyTOUYHOU aTTecTa- él = E
°| E|EE|EE|E: wan 253
5193/ 85 &% g
59l E9 0 F =
2.2. OCHOBBI TEPMOAMHAMUKHU 4 2 2 |6 npakTH4eckoMy, jaboparopHo-|14; JTIK-1 —
MPAKTUYCCKOMY 3aHATHUIO, — KOJUUIOKBUYMBI, 3y6
2.3. DneMeHTHl PU3NIECKON KHHETHKH 2 3 — BEITOJHEHHE NPAKTHYECKHX |— CeMHHAPCKHE 3aHATHSL
pabor (perieHue 3anad, IHCh-|— poBepKa MHAUBUIYATbHBIX
MEHHBIX padoT); 3a1aHU;
— KOHTpPOJIbHAsA pa60Ta; — KOHCYJIbTaIlUH.
— CaMOCTOSATENbHOE  H3YYEHHUE
yueOHOW U HAyYHO JIUTEPATYPHI.
Hroro mo pazneny 10 6 4 |15
Paznen 3. DnexTpu4ecTBO U MarHeTU3M 1
3.1. DneKTpoCTaTHYECKOE MOJIE B BAKyyME U 4 2 |5 — MOATOTOBKA K CEMHHApCKOMY,|— abopartopusie pabotsl 24, OIIK-1 —
B BEIIECTBE MpakTHYecKoMy, J1labopaTopHO-|28; 3y6
3.2. TIoCTOSIHHBIN DIIEKTPUUYECKHIA TOK 2 2 2 |5 HPaKTUYECKOMY 3aHATHIO; — KOJUTOKBUYMBI; AIIK-1 -
3.3. MarHurocraTu4ecKoe moJie B BAKYyM€ U 4 2 |5 — BhiosHeHHe HIPQICTHHCCICHX | = CEMMHAPCKHE SAHATHA, e
B BEIICCTBE pabor (pemenue 3ana4, IHCh-|— HpOB(sza WMHVBH1yaJIbHBIX
3.4. DnexTpoMarHUTHAsI MHITYKIIHS 2 2 2 |5 MEHHBIX paboT); 3allaHnH,
— KOHTpOJIbHAsA pa60Ta; — KOHCYJIbTaIluH.
3.5. DnexTpoMarHuTHbIE KoieOaHUs U BOJ- 2 5,1 — CaMOCTOSITEIILHOE u3y4yeHue
HBI y4eOHOI 1 HAy9HO JTUTEPATYPHI.
Wroro no paznery 14 4 8 |[25,1
Htoro 3a cemectp 36 | 18/6 | 18/6 (70,1 IIpome:kyTouHasi aTTecTa-

uus (3a4er)




AynuropHas

58 £
KOHTAaKTHadA pa- | & a o
o 6ora 25 dopma TekyIIero KOHTpPOJIA E: o B
Paznen/ tema 3 (B akaz. yacax) g § = Buji camocToATe IbHOM YCIIEBAEMOCTHU U 2 = =
JUCUUILINHBI 3 < | & w5 w § G paboThI IIPOMEXKYTOUHOMU aTTecTa- & 2 E
=
V| E|EE|EE|2¢E s =5 2
2 82|32 EQ o2
Eleg| g SQ Q
S 91 E 210 g, N
Pasznen 4. OnTuka 2
4.1. Wutepdepenuns cera 4 4 2 |8 — TMOJArOTOBKA K CEMHHAPCKOMY,|— JabopaTopHbIe padotsl|OIIK-1 —
npakTH4eckoMy, saboparopHo-|32,34,35; 38
4.2. ndpakuus ceera 4 2 2 |8 IPaKTHYECKOMY 3aHATHUIO; — KOJITIOKBUYMB; JIIK-1 -
4.3. Tlonapuzauus cBeTa 4 2 2 |6 — BBIIMMOJHCHUC ~ MPAKTHYCCKUX |— CEMUHAPCKHE 3aHSTHUS; 3y6
pabor (peuwieHne 3anad, MHCh-|— IpoBEpKAa WHAMBHIYATbHBIX
4.4, B3auMoAEHCTBHE BIEKTPOMAIHUTHBIX 2 4 MEHHBIX paboT); 3a/1aHuUi;
BOJIH C BEIIECTBOM — KOHTpOJIbHas pabora; — KOHCYJbTallUH.
— CaMOCTOATENbHOE  H3Yy4EHHUE
yueOHOI U HAyYHO JUTEPaTyPHL.
Hroro mo pazneny 14 8 6 |20
Paszpnen 5. KBantoBas npupoia u3irydeHus 2
5.1. TemioBoe U3MyueHHE 4 2 |5 — TOJrOTOBKa K CEMHHApPCKOMY,|— Jaboparopubie pabotel 36; |OIIK-1 —
NPaKTHYECKOMY,  J1a00PaTOPHO-|— KOJIOKBUYMEI, 3y6
5.2. ®oroaddext 2 2 1 |5 NPaKTUYECKOMY 3aHATHIO; — CeMHHApCKUE 3aHSTHS; JITIK-1 —
— BBIIIOJIHEHUE IIPAKTUYECKUX |— TpOBEpKa WHIUBUIYATHHBIX 3y8
5.3. Dddext Komnrona 2 1 1|6 pabor (pemenue 3anav, IUCh-|3aTaHMH;
MEHHBIX PaboT); — KOHCYJIbTALlUU.
— KOHTpOJIbHAs paboTa;
— CaMOCTOSATENbHOE  M3YYCHHUE
y4eOHOW U HAyYHO JIUTEPaATYphL.
Hroro no paszneny 8 2 4 116




AynuropHas

38 E
KOHTaKTHadA pa- | & & a =
= 6ora 25 dopma TekyIero KOHTpOoJIA g = B
Paznen/ tema 3 (B akaz. wacax) | & = Buj camocTosTesTbHOM YCIIEBAEMOCTHU U £ 5 =
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o| E|8E|EE|5%° un 55 S
2| &5|E5 25 ! = 2
S|S5| 28 &S g
5ol E0 08 =
Pasnen 6. DnemeHThl KBaHTOBOM ¢u3uku| 2
aTOMOB
6.1. Teopus atoma Bonoposa o bopy 2 1 |6 — MOJTOTOBKAa K CEMHUHAPCKOMY,|— JJab0paTOpHBIC paboTsl
6.2. DIeMEeHTbI KBAHTOBOW MEXaHUKU 4 4 6 MpaKTHICCKOMY,  nabopatopwo-\41,42,51;
MPAKTUYECKOMY 3aHSITHIO; — KOJIJIOKBUYMBI;
6.3. AToM BOJIOpOJia B KBAHTOBOM MEXaHUKE 4 2 2 |6 — BBINIOJIHEHUE NPaKTHYECKUX |— CEMUHAPCKUE 3aHATHS,
pabor (perieHue 3ajqad, IHCh-|— poBepKa MHAUBUIYATbHBIX
MEHHBIX padoT); 3a1aHU;
— KOHTpOJIbHAs paboTa; — KOHCYJIbTAIINH.
— CaMOCTOSATENbHOE  M3YyYEHHUE
y4eOHOM U HAyYHO JINTEPATYypPHI.
Hroro no pasneny 8 6 5 |18
Paznen 7. ®usnka aTOMHOIO sJipa U 3JeMeH-| 2
TapHBIX YaCTHII
7.1. DneMeHThbl (PU3UKK aTOMHOTO spa 6 3 4 |6 — TMOJArOTOBKA K CEMHHAPCKOMY,|— J1abopaTopHbIe pa6orer| OlTK-1 —
npakTuyeckomy, JabopaTopHo-|51,53; 36
7.2. DnemeHTHl (DU3WKHU dJIEMEHTAPHBIX Ya- 2 6 IIPAKTHYECKOMY 3aHATHIO; — KOJIOKBHYMBI, JITIK-1 —
CThI — BBIIIOJIHEHUE NPaKTHYECKUX |— CEMUHAPCKUE 3aHATHS, 3y6
pabor (pemieHue 3anad, MHUCh-|— IpoBepKa WHAMBHIYATbHBIX
MEHHBIX padoT); 3aaHHI;
— KOHTPOJIbHAs pa60Ta; — KOHCYIbTallUH.
— CaMOCTOATENbHOE  H3Yy4eHHUE
y4eOHOI U Hay4HO JTUTEepaTyphI.
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AynuropHas

1
5 =
KOHTaKTHasA pa- | & & R
= 6ora 2 g dopma TekyIIero KOHTpPOJIA g w B
Paznen/ tema 3 (B akaz. wacax) | & = = Buj camocTosTesTbHOM YCIIEBAEMOCTHU U 2 = =
= & ¥ - = B
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5 O6pa3oBaTesibHbIe H HHPOPMAIMOHHBIE TEXHOJIOTHH

Jia dopmupoBaHus KOMIETEHIMH M peaau3aluy NpeJyCMOTPEHHBIX BUAOB yueOHOU
paboTel B yueOHOM  Tpolecce  HUCHOJIB3YIOTCA  MPAOUUUOHHAA U MOOYIAbHO-
KOMNnemeHmHOCHHAA TEXHOIOTHH.

Hcnons3yroTes caeayomue BUAbl JICKIHAN:

6800HAs NIeKyusl — 3HAKOMUT CTY/ICHTOB C II€JIbI0O U Ha3HAUYEHUEM Kypca, €ro poJiblo U Me-
CTOM B CUCTE€ME€ Y4YEOHBIX IHUCUUIUIMH; JACTCS KPAaTKUA UCTOPUUECKHUI 0030p pa3BUTHS JTaHHOU
HAyKH, CBA3BIBAECTCS TEOPETHUECKOE COZepkKaHUe yueOHOW AUCHMILTUHBI ¢ Oynylield mpakTuye-
CKOM paboToil crienuanucra, 1aeTcst XapakTepUCTHKA YIeOHO-METOAMYECKUX TOCOOUH 1o KypCy,
BBIJIA€TCS CIIMCOK JIUTEPATyphl U COOOIIAIOTCA HK3aMEHALIMOHHBIE TPEOOBaHMUS;

ungopmayuonHas nekyus -TpagdullioOHHAas JEKIHA, Ha KOTOPOH NMPOUCXOAUT H3JI0KEHHE
coJlepKaHusl yueOHON AUCIUILIINHBL

0030pHas nekyus — YUTAeTCsA B KOHLE pa3jieria; B HEM OTpa)KaloTCs BCE OCHOBHBIE TEOpE-
TUYECKHUE MOJIOXKEHHS, COCTABIIAIONINE HAYYHO-TIOHATHIHYIO OCHOBY JIaHHOTO pasjesia, UCKIII0-
yasi IeTalIu3aliio ¥ BTOPOCTENIEHHBIA MaTepua;

npobeMHas NeKyus — UCTIONB3YETCs KaK AJIEMEHT B COCTaBE JICKIIMH, KOT/1a TIepe]l CTYIeH-
TaMH CTaBUTCSA HEKOTOpas MpolieMa U mpeaaraeTcs HaiTh OXO/bI U IIYTH K €€ PelICHUIO;

JleKYusA-8u3yanu3ayus — JeKUUu ¢ IpUMEeHEeHUEeM (U3HUYECKUX JAEMOHCTpalui ¢ oObsCcHe-
HUEM MPOUCXOJSALINX SIBICHUH, OJI0KOB MH(POpPMAIMKU B BUAE CXEM, TaOJIHL], PUCYHKOB, a TaKKe
KOMIIBIOTEPHBIX IEMOHCTPAIIH.

Teopernueckuii MaTepra 3aKperuiieTcsi B Xoe 1a00paToOpHBIX, MPAKTHUYECKUX, CEMUHAP-
CKUX 3aHSATHUSX.

B xone n1abopaTopHbIX U MPaKTUUYECKUX 3aHATUN MPAKTUKYETCS MHTEPAKTUBHBIE METOJIbI
oOyueHus, Takue Kak paboma 6 manvix epynnax(2-4 denoBeka), WHIUBHIyaJIbHOE OOyUYCHHE,
KOHTpOJIUpyeMasi caMocTosiTesibHas padota. [Ipu 0O6paboTke pe3ynbTaToB (PU3HUECKOTO IKCIIE-
pUMeHTa npuMeHsitoTes | T-uemoouwr.

6 YueOHO-MeTOAMYEeCKOE 0OOecTieYeHHe CAMOCTOATEILHOM padoThl 00y4Yarommxcst

[To muctummnae «®usuka» MpeaycCMOTpEHa ayJUTOpHAs W BHEAYJIUTOpPHAs CaMOCTOSI-
TenbHas paboTa 00yJaromuxcsl.

AynutopHas caMOCTOsATeIbHas paboTa CTYACHTOB MpPEIoiaraeT pelieHne KOHTPOIbHBIX
3a7la4 Ha MPAKTUYCCKUX 3aHATUAX.

IIpumepHbIe ayIMTOPHBbIE KOHTPOJIbHBbIE padoTsl (AKP):

AKP Nel «Mexanuka. Moaekyasipaas ¢pusznka. Tepmoannamuka»

1. Pajiyc-BeKTOp YaCTHIBI M3MEHSETCs 1o 3aKoHy: I'=5t%i+ j+ 2tk |

Onpenenuth: 1) ypaBHEHUE TPACKTOPUM YACTHUIIBI; 2) CKOPOCTh M YCKOPEHHE YaCTHUIIBI B MO-
MeHT BpeMeHHu tp=1 c; 3) kacaTelbHOE W HOPMAaJbHOE YCKOPEHHE TOYKH B ITOT K€ MOMEHT
BPEMEHU.

2. OnuH MOJIb UIEATLHOTO OJJHOATOMHOTO T'a3a coBepIaeT npoecc 1-2-
3. To= I100K. Ha yvactke 2-3 K Ta3y HOJBOJSIT KOJHYECTBO TEIIOTHI
Q23 = 2,5 x/lxc. Haiimute oTHOmEHHe paboThl A1p.3, coBepmaemoit ° [~
ra3oM B XOJi€ Ipolecca, K KOJIn4ecTBy TermaoTel  Qi2.3, MOTJIOMIEHHO- /4
MY I'a3oM. P .

3. Ha 6apaban paguycom R = 15 cM HamoTaHo HUTh. K KOHITY HUTH TIpUBS3aH TPy3 Maccoil M =
800 r, KOTOpHBII omyckaeTcsi ¢ yckopeHueM a = 1,5 M/c?. Onpenenute MOMEHT WHEpHUU Oapa-
OaHa.

4. Crepxenb ayuHoi 1,5 M 1 Maccoil 10 KT MOKeT BpalaTbCsi BOKPYT HEMOABUKHOM OCH, IPo-
XOISIIEN Yepe3 BEpXHUM KOHEIl CTepxHs. B cepenuHy cTepxkHsl ynapseT mynst maccor 10 T,




JeTAIas B TOPU30HTAILHOM HaIlpaBiIeHUU co ckopocThio 500 M/c u 3acTpeBaeTr B crepykHe. Ha

KaKOW yroJl OTKJIOHUTCSI CTEP’KEHb Nocia yaapa’?

5. Ompenenure, Npu Kakoil TeMmIiepaType Tras3a, COCTOSIIEr0 M3 CMECH a30Ta U KHUCIOpoja,

Han0oJIee BEPOSITHBIE CKOPOCTH MOJIEKYII a30Ta U KACIOpoAa OyayT OTIMYaThCs APYr OT Apyra

Ha Av =30 m/c?

AKP Ne2 «daekrpocraruka. [locTosiHHbIi TOK. MarHuTHoe moJjie»

1. B Tpex BepmmHax KBajpaTa co CTOPOHOU a=40 cM HaxXOAATCS OAVMHAKOBBIC MOJIOKHUTEIb-
Hble 3apapl 110 6,4 HK kaxapii. HaiiTu HanpsKeHHOCTh M MOTEHIUAI AJIEKTPUYECKOTO 10-
Ji1 B 4YETBEPTOW BepinHe. PaccunuTarh pasHOCTh MOTEHIMATIOB MEXKY LIEHTPOM KBajpaTa u
YETBEPTOU BEPIIMHOM.

2. Ha puc. &=1,0 B, £=2,0 B, €3=3,0 B, r1=1,0 Om, 1,=0,5 Om, L
rs=1/3 Om, R1=1,0 Om, R3=1/3 Om. Onpenenure: 1) cuiasl Toka " ¥ BO
BCEX y4YacTKax IIeny; 2) TEIJIOBYI0 MOIIHOCTb, KOTOpasl BbIjie-
JISI€TCSl Ha CONPOTUBIIEHNN R3.

A g2, 2

fz

3Konnencarop ¢ emkocTbto 4 MK®D 3apsauiii OT UCTOUYHMKA TOKa ¢ HampsbkeHueMm 36 B u
IPUCOETUHUIIN B Toukax A u B ¢ Garapeell He3apsHDKEHHBIX KOHJIEHCATOPOB, U300paKeHHOM
Ha pucyHke k 3amaude 15.3. [Ipuuem C1=3mk®dD, Cy=5 Mx®, C3=24 mMxd. Haiitu 3apsu, koTo-
pBIit mociie 3Toro Oyzaer umeTh KoHjeHcatop Cz, 1 U3MEHEHUe OOIIei SHeprun BCeX YeThl-
pex KOHIEHCATOPOB.

4. Kpyrosoii BuTOK paguycom R=15,0 cMm pacmosnoxkeH OTHOCUTENFHO OECKOHEYHO JITUHHO-
ro MpoBOJIa TaK, YTO €ro IUIOCKOCTh MapajuiesibHa mpoBoay. llepneHaukyiisap, BOCCTaHOB-
JICHHBII Ha MPOBOJ U3 LIEHTPA BUTKA, SIBJISETCS HOPMAJIbIO K IJIOCKOCTH BUTKa. Cuila TOKa B
npoBosie [;=5A, cuna Toka B Butke Toku I,=1A. Paccrosinue ot 1ieHTpa BUTKA J0 MPOBOJA
d=20 cm. OnpenennTe MarHUTHYIO WHAYKIIMIO B IICHTPE BUTKA.

5. Ha paccrostHuu a = 1 M OT AJIMHHOTO MPSMOTO MpoBojia ¢ TokoM [ = 1kA HaxomuTcs
KOJIbILIO paanycoM r = 1 cM. Komb1o pacnosnioskeHo Tak, YTO MarHUTHBIN MTOTOK, IPOHU3BIBA-
1oLl ero, MakcuMaseH. Onpenenure, Kakoi 3aps/l MPOTEUET M0 KOJbILY MPU BBIKIIOUYECHUH
ToKa B ipoBosie. ConpoTusienue konbla R = 10 Om.

AKP Ne 3 «BoJsiHOBasi OITHKA»

1.I1mocKoBBINyKIIask CTEKISIHHAS JIMH3a C PaJIiyCOM KPUBU3HBI cpeprueckoil moBepxHocTu R
= 12,5 cM npmkara K CTEKJISIHHOM IJIaCTUHKE. J[maMeTp HEKOTOpOro TeMHOro Koisia Hero-
TOHA B OoTpakeHHOM cBeTe d; = 1,0 MM, TUaMeTp ke TEMHOTO KOJIbIIa, MOPSAKOBBIA HOMED
KOTOpOro Ha 5 eaunuil 6osbiie,d; = 1,5 mm. OnpeaenuTh UTMHY BOJIHBI CBETA A.

2. Ha nudpakunoHHyI0 pemeTky MajaeT HOpMajbHO ITYYOK CBETa OT pPaspsiAHOM TpyOKH,
HaIlOJTHEHHOM BOJOpojoM. YeMy noipKHA OBITH paBHA IOCTOSIHHAS PEIICTKH, YTOOBI B
HanpapjieHuu ¢ = 41° coBnajanu ase MMHUM: A1 = 6563 A (MakcUMyM TpeThero nopska) u
L2 =4102 A (MakcuMyM 4eTBepTOro mopsiKa)?

3. IlepBrIil MOIAPU3ATOP YCTAHOBIIEH TaK, YTO €ro INIOCKOCTh MPOMYCKaHUS BEpPTUKAJIbHA,
BTOPOU MOJSIPU3ATOP Pa3BEPHYT MO OTHOIICHUIO K MEPBOMY Ha yIoji 20°. Bo cKOIBKO pas3
U3MEHUT HWHTEHCUBHOCTh €CTECTBEHHOrOo cBeTa Takas cucrema? Ilon kakum yriom K
BEPTHKAJIC HY>KHO YCTAaHOBHUTH TPETUU MOJSPHU3ATOP, YTOOBI CBET Yepe3 TaKyI0 CHCTEMY HE
npomiesn?
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AKP Ne 4 «KBanToBas Mexanuka. KBaHToOBasgs MeXaHUKA»

1. Yepnoe Teno narpenu ot temnepatypsl 600 K 1o 2400 K. Bo ckonbko pa3 yBenuuuiach
o0mast TeruioBast SHEprus, u3nydaemas TeiaoM? Ha CKOJNIBKO M3MEHWIIACh JUIMHA BOJIHBI,
COOTBCTCTBYIOIIAA MAKCUMYMY SHCPIU U3JTYUCHUA U CHGKTpaJIbHLIﬁ COCTaB I/I3JIyT-I€HI/I$I?

2. ®otoH ¢ sneprueit 1 MaB paccesisics Ha cBOOOTHOM MOKOUBIIIEMCS JIeKTpoHe. Haiiti yromn
paccestHusi JOTOHA U KUHETHUYECKYIO SHEPTHUIO JICKTPOHA OT/IA4H, €CIIU B Pe3y/IbTaTe paccesi-
HUS JUIMHA BOJIHBI ()OTOHA U3MEHMIAch Ha 25%.

3. Ilpu moouepeqHOM OCBEIIEHUH MOBEPXHOCTH HEKOTOPOro MeTajla CBETOM C JUIMHAMM
BoJiH 0,35MKM 1 0,54 MKM 0OHApYKUJIH, YTO COOTBETCTBYIOLINE MAaKCUMYyMbI CKOPOCTH (POTO-
3JIEKTPOHOB OTJIMYAIOTCA APYT OT Apyra B 2 pasa. Haiitu paGoTy BbIX0za 3JIEKTPOHOB C II0O-
BEPXHOCTH 3TOr0 METAJLIA.

4. Tly4ok HapaimIelbHO ABHKYIIMXCS 3JEKTPOHOB, HMeromux ckopoctn 10° m/c, mamaer
HOpPMAaJIbHO Ha JuadparmMy ¢ JUIMHHOM 1ienbto mupuHoi 1 mxm. Ha skpane 3a menbio Ha pac-
crosHun 0,5M oOpasyercs nudpakuuoHHas KapTuHa. OnpenenuTb JMHEHHOE PACCTOSHUE
MEXTy A(PPaKIIMOHHBIMA MHHUMYMaMH TIEPBOTO TOPSIJIKA.

5. Bo ckonbko pa3 1edpoiiieBcKast JUIMHa BOJHBI YaCTUIIBI MEHBILIE HEOIIPEICICHHOCTH AX ee
KOOpJIMHAThl, KOTOPasi COOTBETCTBYET OTHOCUTENIbHON HEONPEIEIEeHHOCTH uMItysibea B 1% ?

6. DIEKTPOH HaXOAUTCA B OECKOHEYHO TIIyOOKOH MOTEHIMAIBbHON siMe mupuHoil €. B kakux
Toukax B uHTepBalie () <x < { TUIOTHOCTh BEPOSTHOCTH HAXOXKJCHHUS JICKTPOHA HA TIEPBOM
U BTOPOM JHEPTreTUYECKUX YPOBHSIX OJUHAKOBAa? BBIYHUCINTH MIOTHOCTH BEPOATHOCTH AJIS
9TUX TOYEK. Perenne nosicHuTh rpaduyueck.

AKP Ne 5 «®@u3uka aroma u siapa»

1. BerarcnuTh MHAYKIIUIO MAarHUTHOTO TIOJISI B IIEHTPE aToMa BOAOPO/1a, 00pa30BaHHOIO Bpallle-
HUEM JJIEKTPOHA TI0 MepBOil OOPOBCKOI OopOUTe (CUMTATh BpPANIAIOIIUNCSA SJEKTPOH KPYTOBBIM
MTOCTOSTHHBIM TOKOM).

o + o o o
2. ITokosimuiicst mon He™ ucmyctuin (oTOH, COOTBETCTBYIOUIHMM TOJIOBHON JTMHUU cepuM Jlaiima-
Ha. Halitu sHepruto, uMIysbc U Maccy 3Toro (oToHa.

4 o
3. lpenapar “o:U maccel M = 1 1 usnyuaer 1,24-10%a — wactui B cexynty. Haiiute nepuos mo-
Jypacnajia 3TOro npernapara, €ro HauaJbHYyl0 aKTUBHOCTb U aKTUBHOCTb yepe3 1MpI JIeT.

4. Snpa nutusi-7 GomMOapaupyroTCcs MpPOTOHaMU. B pesynbrare mpoTeKaHUs sIIEPHON peakiuu
00pa3yroTcs ABE OJIMHAKOBBIX YacTUllbl. HaliTu uMmynbChl 3Tux yactuil. [lojg kakum yriiom oHU
pazneratorcst? Cuurtarh, YTO SAPO-MUILLIEHBHETIOBUKHO, @ SHEPTHs HAJETAIOIIEro MPOTOHA PaB-
Ha 2,6 M»>B

BHeaynuTopHasi camocTosiTe/ibHasi padoTa 00yJaromuxcs OCYIIECTBISIETCS B BUIE U3Y-
YEHUs JTUTEPATYPHI 10 COOTBETCTBYIOIIEMY pa3ziely ¢ MpopadOTKON MaTepualia; MOJArOTOBKH K
BBITIOJTHEHHUIO J1a00PaTOPHBIX paboT Mo (hU3HKE, MOJATOTOBKM K CEMHUHAPCKHM 3aHSATHUSM U BBI-
MTOJTHCHUE WHIUBUAYATbHBIX 38 TaHHM.

IlepeyeHb TeM 1JI MOATOTOBKH K CEMUHAPCKUM 3aHATHAM:
Tema 1. [IpuMeHeHHE 3aKOHOB COXPAHEHUS JUIsl OMPEICIICHUSI CKOPOCTH TOJIETa MyJIN

1. Umnynsc MarepualibHOM TOYKU. MIMMIyNIbC CUCTEMBI. 3aKOH COXPaHEHUs] MMITYJIbCa.
[TenTp Macc cucTeMbl MaTEpUAIIbHBIX TOUEK.

2. MoMeHT uMITyJibca YacTUIbl. MOMEHT UMITYJIbCa CUCTEMBI. 3aKOH COXPAHEHUS MOMEH-
Ta UMITYJIbCA CUCTEMbI MAaTEPUATbHBIX TOUEK.

3. Pabora crisl. MoIHOCTE

4. KoHcepBaTuBHBIE (MOTEHIMANIbHBIE) CHIIbL. [loTeHIMaNbHAs S3HEPTUSI CUCTEMBI MaTEPU-
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aJIbHBIX TOYeK. CBSI3b CUJIBI U HOTGHHH&HBHOﬁ SHCPruu.

HH.

5. Kunerndeckas sHeprus CUCTEMbl MaTepUAIbHBIX TOUEK
6. 3aKOH COXpaHEHUsI MEXaHUUECKON 3HEPTUU CUCTEMbI MaTepUAJIbHBIX TOUEK
7. Yapyrue u Heynpyrue coyJapeHus.

Tema 2. HI/IHaMI/IKI/I BpamaTCIIbHOI'O ABMXKCHUSA TBEPAOI'O TCIa BOKPYT HCHOHBHH(HOﬁ ocHu
1. Anamorus XapaKTEPUCTHUK U ypaBHeHI/Iﬁ IMMOCTYIIATCJIbHOI'0 W BPAIIATCIIBHOI'O ABHIKE-

2. OCHOBHOE ypaBHEHHE IMHAMHKH ITOCTYIATEIBHOTO IBUKEHUS (J1BA BHJIA).

3. OcHOBHOE ypaBHEHUE IMHAMUKH BpAIATEIbHOIO JBUKEHMS ([BA BUAA).

4. MOMEHT cuJIbl © MOMEHT UMITYJIbCA.

5. MOMEHT nHepuuu TBEPAOIO Tea.

6. Teopema llTeiinepa.

7. Ilpumenenune teopemsl llITeitHepa M CBOMCTBAa aiJUTHUBHOCTH MOMEHTAa WHEPLHH B

MMPOCTBIX CIydadx.

rasa.

Tema 3. DeMeHThI CTaTUCTUYECKON (HU3UKHI

1. /IBa MmeToa onucaHusi MAaKpPOCKOTTMYECKUX CUCTEM.

. [TapameTpsl cOCTOSHUSA.

. PaBHOBeECHBII mpo1iecc.

. OCHOBHOE ypaBHEHUE MOJICKYISIPHO-KUHETUYECKON TEOPUU Ta30B.
. YpaBHEHHUE KHHETUYECKON TEOPUH T'a30B.

. DHeprus MoJIeKyJ rasa.

. Pactipenenenue Maxkcaeria.

. AHanu3 pacripezenenus Makcaera.

. XapakTepHbIE CKOPOCTHU MOJIEKYJI HJICAIBHOTO Ta3a.

O 0 1N DN B WN

Tema 4. Ilepoe Hauao TEPMOAMHAMUKH
1. MaBnenue m temneparypa ¢ Touku 3peHus MKT. YpaBHeHue cocTossHUS MI€anbHOIO

2. IlepBoe Ha4aI0 TEPMOJIMHAMUKHU.

3. Pacnipenenenue sHEPTUM MO CTETICHSIM CBOOO/IHI.

4. BHyTpeHHss SHeprus Kak QyHKIHS COCTOSIHUS CUCTEMBI.

5. Pabota xak ¢yHKIMS mporiecca.

6. M30TepMuyeckuii, N30XOpHUUECKUI U N300apUUECKHI TPOIECCHI.

7. TennoemkocTh. OTHOIIEHNE TermoeMKocTel. IToka3aTens agnadarTsl.
8. Anmabatuueckuii nporecc. YpasHenue [lyaccona.

Tewma 5. Bropoe Hauano TepMOAMHAMUKH
1. OGparumble 1 HEOOPATUMBIE POLIECCHI.

2. BTopoii 3aKOH TEpPMOIMHAMUKHU.
3. IlpuBeneHHOE KOJIMYECTBO TEIUIOTHL. DHTponus Tena. CBOMCTBa SHTPOINUU H30JIMPO-

BaHHOU CUCTEMEL.

4. I/ISMGHeHI/Ie 3HTpOHI/II/I B I/I3OHpOLI€CC3.X C UACAJIbHBIM I'a30M.
5. TepmonnHaMuueckass BEPOSITHOCTh COCTOSIHUSA CUCTEMbI. CTaTUCTHUYECKUM CMBICT BTO-

poro Havdajia TCpMOJUHAMUKHU.

Tema 6. MccrienoBanue 31€KTPOCTAaTUUECKOTO MOJIS ¢ TOMOUIBIO OJIMHAPHOTO 30H1a
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1. Dnekrpocrarnyeckoe mosie. IneKTpudeckuil 3apsaa. 3akon Kyiona.
2. Hanpsi>xeHHOCTB 3J1eKTpOoCcTaTuuecKoro mnois. [lpunmun cynepno3uuuu.

3. ITotok BekTopa £ . Teopema INaycca.

4. IloTeHIMAIBHOCTD 3IEKTPOCTATUYECKOTO MOJIsl. Teopema 0 HUPKYISLUH.

5. CBsA3b MEX/ly HaNPsKEHHOCTBIO U MIOTEHLIUAJIOM.

6. 'eomerpuueckoe onucanue noiid. CuUIoBbIE JIMHUU. DKBUIOTEHIMAIBHBIE ITOBEPXHO-
CTH.

Tema 7. [10CTOAHHBIN 2JIEKTPUUYECKUHN TOK.

1. Dnexrpuueckuii Tok. [ILIOTHOCTH TOKA. Y paBHEHUE HENIPEPHIBHOCTH.

2. 3akoH Oma Ay 0OJHOPOAHOrO y4acTka uenu. ConportusieHue npopogHuka. Coenune-
HUE COMPOTUBIICHUA.

3. 3axon Oma mnig HeogHOpoAHOTO y4yacTka 1enu. Croponnue cuibl. DIC.

4. TlpaBuna Kupxroda.

5. MomHnocts Toka. 3akoH Jxoymns-Jlenna.

Tema 8. M3yuenue pe3oHaHca HANPSHKEHUH U ONpeieSIeHUEe UHIYKTUBHOCTH KATYILKH

1. Pe3oHaHCHBIN KOHTYP.

2. BelHyX/IeHHbIe Kole0aHHs B KOHTYpeE.

3. Caur ¢a3 mexay BaemHeir 9/1C 1 TOKOM B KOHTYpe.
4. IlonHOE CONPOTUBIIECHUE B LIENIN IEPEMEHHOTO TOKA.
5. Pe3onaHnc HanpspKeHU.

6. AMIUIMTY/1a CUJIBI TOKA ITPU PE30HAHCE HANIPSIKEHUH.
7. BekTopHas auarpamma.

Tema 9. MarauTHoe nosie. DIeKTpOMarHuTHasE MHIYKIUS

1. IcTOYHMKY MarHUTHOTO MOJIA. MarHuTHOE MoJje IBHKYILETrocs 3apsia U MPOBOJHUKA C
ToKoM. 3akoH buo-Casapa.

2. IToTok ¥ HUPKYJISALUS BEKTOpa MHAYKIIMK MarHuTHoOro nousid. Teopema 'aycca u Teope-
Ma O LHUPKYJSLHUH.

3. Cuuna Jlopenna. [IBukeHue 3apsHyKeHHON YacTHUIIBI B MArHUTHOM TIOJIE.

4. Cuiia Amnepa.

5. 3akoH anekTpoMaruutHo nHAyKuu dapanes. [Ipasumno Jlenna.

6. BuxpeBoe 351eKTpruiecKoe moJe.

7. SiBnenne camonHaykuu. MHIyKTuBHOCTH. CONEHOU .

8. DHeprusi KOHTypa ¢ TOKOM U MarHUTHOTO TOJIS.

Tema 10. UnTepdepenius ceera

1. D5eKTpOMarHuTHHIE BOJIHBI.

2. KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH.

3. UuTepdepenIus cBeta OT 1ByX HCTOYHUKOB.

4. UaTepdepeHnus cBeTa oT MIIOCKONapalIeIbHON IITACTHHKH.

5. MaTepdepenIus cBeta OT MIACTHHKY epeMeHHon TonmuHbl. Konbiia HeroToHa.
6. [Ipumenenne naTepdepeHIum cBera.

Tewma 11. Iudpaxius ceera

1. SiBnenue mudpakiuu. OcoOeHHOCTh TUMPAKITUN CBETOBBIX BOIH. Judpakius Openens
16



u Opaynrodepa.

2. ITpunnun Ioiirenca-Openens. YpouieHue BHIYUCIECHUN ¢ MOMOIIBbI0 BEKTOPHOU Jha-
rPaMMBI.

3. Mudpakuus OpeHens Ha KPYrioM oTBepcTUr. 30HbI DpeHers.

4. udpakuus OpayHrodepa Ha y3KOW NMPSIMOIMHEHHON mIenu. Y CIOBHS MaKCUMyma U
MUHUMYMa. 3aBUCUMOCTh HMHTEHCUBHOCTH CBETa OT yrjia Au(pakiuu.

5. Mudpakmuonnas pemerka. OCHOBHBIE XapaKTEPUCTUKU TU(PPAKIUOHHONW PEIIETKH.
YcioBus TMIaBHBIX MAKCUMYMOB U MUHUMYMOB U 100aBOYHBIX MUHUMYMOB.

Tema 12. [Tonspu3zanus ceeta

1. Tlonspuzauus cBera. ECTeCTBEHHBIN U MOJISIPU30BAHHbBIN CBET.

2. llongpu3zanus cBeTa nNpu OTpakKeHUHU U IpeaoMiIeHuH. 3akoH bprocrepa.

3. Ionspuzamus npu IBoIHOM sydenpenomneHud. CBONCTBAa OOBIKHOBEHHOTO U HEOOBIK-
HOBEHHOTO JIy4Y€H.

4. IMonspuzanuonuelie npusmsl. [Ipuzma Hukous.

5. 3akoH Mamntoca. AHanu3 NOJISPU30BAHHOTO CBETA.

6. OnTuyecky aKkTUBHbBIE BEUIECTBA. BpalieHue miockocTy noisipu3aluy CBeTa.

Tema 13. KBanToBas npupoza cseta. KoprnyckyasipHO-BOJHOBOH Ayannu3M

1. TennoBoe u3nydeHue abcomOTHO YepHoro tena. 3akoH Ctedana — bonpiimMana. 3akoH
cmemenns Buna.

2. KopryckynsipHO-BOJIHOBOM Ayanu3M cBeTa. DHEprust U uMmynsc (orona. JlaBneHue
CBeTA.

3. ®otorddexT. 3akonsl pororddexra. Dopmyna DifHIITEHHA.

4. 9¢pdext Komnrona. ®opmyna Komnrona.

5. BonHoBble cBoicTBa yactul. JnvHa BonHbI e bpousd. [IpuHuun HeonpeneneHHoCTH
['eitzenOepra.

Tema 14, 15. DieMeHTHI KBAHTOBOH MEXaHUKHU

1. Ilmanerapnas monens aroma. [loctynater bopa.

2. VM3nydeHue aTtoMa BOJOpOJAa M BOJOPOAONOJNOOHBIX cUCTeM. CHEKTpalbHble CEpHUH.
®opmyna bansmepa.

3. CrieKTpbl MHOTORJIEKTPOHHBIX aTOMOB. 3aKOH Mo3in.

4. KBaHTOBbIE YHClla, XapaKTEpU3YIOLINE MOJIOKEHHE dJIEKTpoHa B arome. KBaHToBaHue
sHeprun. KBanToBaHne MoMeHTa uMnysbca. ClMH 3JI€KTPOHA.

5. Cxema sHepreTH4ecKHX ypoBHeW aToma Boaopoza. [IpaBumiia orGopa npu aTOMHBIX Ie-
pexonax.

6. 3aroyHeHNe AJIEKTPOHHBIX 000JI0YeK B MHOTO3JIEKTPOHHBIX aromax. [Tpunuun [aymu.

Tema 16,17.AToMHas u snepHas pu3nuka

1. SABnenue pagnoakTUBHOCTH. OCHOBHOM 3aKOH paJMOAKTUBHOIO pacnaja. PagunoakTus-
HBIE PSI/IbL.

2. CocTaB u XapaKTEPUCTHKH aTOMHOTO siapa. SAnepueie cuibl. KanensHas u o0omodeyHas
Mozenu saep. Panuyc sapa.

3. Macca u sHeprusi CBsi3H sapa. Y AelibHas SHEPrus CBS3H.

4. SInepHble peakMu. DHEPIUsl IEPHON PEAKIIUH.

5. YpaBHEHUE U dHEPreTUUecKoe ycloBrue o-pacnana. CBs3b SJHEPTUU OL-4aCTHUILIBI C MEPHU-
oJioM mosrypacnaaa. TyHHeIbHBIN 3 dekT npu a-pacnane. CIEKTp O.-4acTHII.

6. Xapakrtep crnekTpa y-usinydeHus. IIponeccsl B3auMOAENCTBYS Y-KBAHTOB C BELLIECTBOM.
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3aBUCUMOCTh MHTEHCUBHOCTH Y-U3y4YEHUsI OT TOJILIUHBI Cllos BelecTBa. CpaBHEHHE NMPOHUKA-
IOIIEH CIOCOOHOCTH Pa3IMYHbIX BUIOB U3JIy4YCHUS.

7. Tpu Buna -pacmana. DHepreTUYecKuil criekTp [-yactuil. [ unore3a HEUTPUHO. 3aKOHBI
coxpaHeHus npu B-pacnane. Jlentonsl. JlenToHHBIN 3aps.

TeMbl 1J151 CAMOCTOSITEJIHLHOTO U3YyYCHUA

1. Beinyxxaennsie konebanus. Pezonanc

2. Bonnbl. YpaBHeHHe II0CKOW BoJHBI. dDa3oBasi CKOPOCTh, JJIMHA BOJHBI, BOJTHOBOE YHC-
no. MaTepdepenius u mudpakius MEXaHHIeCKIUX BOJTH

3. MexaHuka »XUIKOCTEH U ra3oB

4. PeanbHble ra3bl

5. DneMeHThl HepaBHOBECHOW TEPMOAMHAMUKHI

6. [IpuHIIUIT OTHOCUTEIHLHOCTH B JJIEKTPOAMHAMUKE. MarHuTHOE IOJI€ KaK PENISITHBUCT-
ckuit 3 ekt

7. Cepi€UHUKH B KaTyllIKaX HHAYKTUBHOCTH. Buxpessie Toku Dyko

8. B3aumopeiicTBUEe M3IIyuyeHHUs C BEUISCTBOM: JaBJICHHWE CBETa, JIIOMHUHECLEHIus, (poTo-
XUMUYECKHE SIBICHUS, TUCTICPCUS

9. DHepreTuyeckuii CIeKTp aTOMOB M MOJIEKYJI, PUPOJa XUMUYECKOU CBA3U

10. SAnepnas ¢puzuka. TepmosiaepHas sHeprus. JHEpreTuka OyayIero

IIpumepHble HHAUBHUAYAIbHBIE JoMalHue 3aganus (U/13)

MuauBuayaibHBIE 33/1a91 U3 UCTOYHUKA!

Kouxkun 0. I1. YueOubie 3aqaun no gusuke [DIeKTpoHHBIN pecypc] : yuedHoe mocodue /
1O. I1. Koukun ; MI'TVY. - Maraurtoropck : MI'TY, 2015. - 1 snextpoHn. ont. auck (CD-ROM). —
MakpooObeKT

3aoaua Ne 1 «Kunemamuka nocmynamenbHozo u 6pauiameibHo20 08UNHCEHUA)

Touka JIBHKETCS 11O OKPYKHOCTH PaJIHyCOM 4 m o 3axony S =A+Bt" e S — mpoiien-
HBI TyTh, A=8 M, B=2 m/c”, t- Bpemsa. Onpenenuts, B KaKOil MOMEHT BPEMEHHM HOPMalIbHOE
yckopeHne paBHo 2 m/c’. HaifTi cKopocTh, TAHIEHIIHATBHOE ¥ MOJIHOE YCKOPEHHE TOUKH B 9TOT
MOMEHT BPEMEHHU

3aoaua Ne 2 «/[unamuxa nocmynamenbHo20 08UNHCEHUA)

Ha o6ox maxoBuka auametpoM 60cM HaMOTaH IIHYP, K KOHIY KOTOPOTO MPHUBSI3aH IPy3 €
Maccoil 2 kr. OnpeaenuTs MOMEHT MHEPLIMM MaXOBHKa, €CIIM OH BPAIllasiCh PAaBHOYCKOPEHHO MO/
JIEHCTBHUEM Tpy3a, 3a BpeMs t=3¢ mpuolOpen yriioByro CKopocTs 9 pan/c.

3aoaua Ne 3 «/[unamuxa epaniamenbHo20 08UNCCHUA)

Ha Ban B Buzie IUIMHApPA C TOPU3OHTAIBLHON OCHIO BpallleHUs] HAMOTaHA HEBECOMasl HUTh,
K KOHITy ee IpuKperieH rpy3. Kakyro yrmoByr CKOpOCTh OyIeT MMETh Bajl CHYCTS 2C MOCHe
Havaja JBW)KEHUS Irpy3a, eclii Macca Bana 4 kr, ero paauyc 20 cM, macca rpysa 0,2 Kr, 1eiCTBuU-
€M CHJI TPEHUS Ha JBIKYIIHUECS TeJia MOKHO MpeHeOpedh

3aoaua Ne 4 «3aKkonsl coxpanenus 6 Mexanuke»

JIBa MazbIx 1o pa3mepy Irpys3a Maccamu mi=10 Kr 1 my=15 Kr nojBelIEHbl HA HUTAX OAM-

18



HaKOBOHM JMHBI L=2 M B OJHOH TOYKE M CONPUKACAIOTCS MEXAY coOoi. MeHbIuil Tpy3 ObLI
OTKJIOHEH Ha yroJl 0=60° u otnyuieH. OnpenenuTe BbICOTY, Ha KOTOPYIO ITOJHUMYTCS 00a rpy3a
nocJie abCONIFOTHO HEYNPYToro yjaapa

3aoaua Ne 5 «Mexanuueckue Koneoanus

[Tepuon 3aryxaromux xonebanuii pasen T = 4c, norapudmMudeckuii TeKpeMeHT 3aTyXaHus
1,6; HauanpHas (aza paBHa 0. Cmemenue Touku B MoMeHT T/4 paBHo 4,5 cm. Hanucats ypaBHe-
HUE KOJICOaHM U TOCTPOUTH TpaduK B Mpeaenax TpEX MepruoIoB

3aoaua Ne 6 «Penamueucmckas MexaHuKka»

B nabopaTtopHoii cucreme oTcyera ofHa U3 ABYX OJMHAKOBBIX YACTHI] C MacCOi mo MOKO-
UTCS, Apyras ABIKETCS cO CKopocThio v=0,8¢ 1o HampaBlIeHUIO K MoKosIelicsa yactune. Onpe-
JIEIUTE PENSTUBUCTCKYIO MAcCy JIBHDKYIIEHCS YacTHUIBI B JJAOOPATOPHOW CHCTEME OTCUETa U ee
KMHETUYECKYIO SHEPTHUIO

3aoaua Ne 7 «MKT. Cmamucmuueckasa puzukay

B cocyne o6bemomM 20 1 HaXOIUTCS cMeCh BOJIOPOAA U resus NoJ naBieHueMm 2 atM. O0-
nrast Mmacca cMecu 5 1. I3BeCTHO, 4TO CpelHsIss KHHETHYECKast SHEPTHUs MTOCTYATeIILHOTO JBHKE-
HUS MOJIeKys1 cMecH ra3oB paBHa 0,038 3B. Bo ckonbko pa3 oTiim4aroTcs Macchl BOJIOPOJIA U T'e-
Jis B cMecu?

3aoaua Ne 8 «Hoeanvnwiit 2az»

3 MOJISt 30T IUTOTHOCTBIO P=1,25Kr/M° H30XOPHO HATPENN TAK, YTO €rO JABICHHE H3Me-
auack ¢ 1,1-10° TTa 1o 1,6-10°Ta, a 3atem 1300apHO CXKaIM JI0 IEPBOHAYAIBHOM TeMIepaTyphl.
Onpenenure TemMnepaTypsl B KaXJI0OM U3 TPEX ONUCAHHBIX COCTOSTHUI M KOHEYHBIH 00BEM rasa.
N300pas3ute rpaduku 3TUX MpoIieccoB B kKoopauHatax P-T

3aoaua Ne 9 «Illepsoe nauano mepmoounHamuku)

B pe3ynbTare M30TEpMUUECKOrO pacHIMpeHus a3ora mMaccol M=0.2xrmpu TemmepaType
T=280 K o6beMm ero yBenuuuaercs B 2 pasza. Onpenenuts: 1) paboty A, COBEpIICHHYIO Ta30M
npu pacupenuu; 2) usmenenne AU BHyTpeHHeH sHepruu; 3) KOJUYECTBO TEIIOThl Q, moiy-
YEHHOE ra30M

3aoaua Ne 10 «Bmopoe nauano mepmoounamuku

Kycoxk ipna maccoit m =200r, B3sThIi ipu Temrepartype t; = -10C°, Opi1 HarpeT 10 Temre-
patypsl t, =0C° u pacmiasieH, nocie yero oOpasoBasiiascs Boja Obula HarpeTa 10 TeMIepary-
psl t3 = 10C°. OnpenenuTs u3MeHeHHE AS SHTPOIHMH B X0J1¢ YKa3aHHBIX MPOIIECCOB.

3aoaua Ne 1 «Inekmpocmamukayn

DIIeKTpruYecKoe nosie co3nano apyms 3apsgamu qi1=10 uKn u q2=-20 uKn, naxoasmmmucs
Ha pacctossHur d=20 cM apyr ot apyra. OnpeaenuTs HaNPsHKEHHOCTh MOJS B TOUKE A, ylaieH-
HOHM OT TepBOro 3apsiaa Ha paccrossHue r11=30 cM 1 oT BTOporo Ha 1,=50 cMm. Paccuurars padoty,
KOTOPYIO HEOOXOJMMO COBEPIINTH, YTOOBI MEPEHECTH TOUYEUHBIN 3aps[ qo=5-10'4 Ki n3 Toukn
HaXOSIIIMIACS TOCEPEANHE MEXKY 3apsAlaMH B TOUKY A.

3aoaua Ne 2 «Ilocmoannwtii 3neKmpuuecKuii mok»
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Ha puc. 3.1. &1=1,0 B, €=2,0 B, £=3,0 B, r1=1,0 Om, 1,=0,5 Om, r3=1/3 Om, R3=1,0 Om,
R3=1/3 Om. Omnpenenute: 1) CUIIBI TOKa BO BCEX y4acTKax IEMHU; 2) TEIUIOBYIO MOIIHOCTh, KOTO-
pasi BBIJEJISAETCS HA COMPOTUBIECHUH R3.

3,73
N g2, 72

E!

nr 31

3aoaua Ne 3 «Maznumocmamurka

[To nBymM OeCKOHEUYHO UIMHHBIM TPSMBIM TMapaJUICIbHBIM MPOBOJIAM, HAXOISIIMMCS Ha
pacctostnuu R=10,0 cm npyr ot npyra B Bakyyme, TekyT Toku 11=20,0 A u 1,=30,0 A oaunako-
BOro HarpasjieHus. Onpenenure MarHUTHYIO HHAYKIMIO 1oyt B, co3maBaemMoro Tokamu B TOY-
Kax, JISKAIIKUX Ha IPAMOM, COSIUHSIONMMX 00a mpoBoa, eciu: 1) Touka C JIEKHUT Ha pacCTOSTHUN
r=2,0 cM jeBee JIeBOro npoBoja; 2) Touka /[ JexxuT Ha pacctosHuu r2=3,0 cM mpaBee MpaBoro
npoBoja; 3) Touka G JSKHUT Ha paccTosTHUU 13=4,0 CM IIpaBee JICBOro MpoBoja

3aoaua Ne 4 «InekmpomazHumnan UHOYKYU)

[TpoBoasmuii MIOCKUH KOHTYp, UMerOIUi (GopMy OKpyx)HOCTH paauyca r = 0,05 M mo-
MEIIEH B OJJHOPOJIHOE MAarHUTHOE MOJI€ TaK, YTO JUHUM MarHUTHOM MHJIYKIUH T0JIsI HaIlpaBlie-
HBl NEPIEHIUKYIAPHO IIOCKOCTH KOHTypa. CompotuBieHne KoHTypa R = 5 OM. MarnuTtHas
WHIYKIMA MeHsieTcs 1o 3akony B = kt, rae k = 0,2 Tn/c. Onpenenure: a) 3.4.C. MHAYKIINH, BO3-
HUKAIOIIYI0 B 3TOM KOHTYpe; 0) CHIIy MHAYKIIMOHHOTO TOKA; B) 3apsijl, KOTOPBIA MpPOTEYET 1O
KOHTYpPY 32 IIEPBbIE 5 CEKYH]I U3MEHEHUS ITOJIS.

3aoaua Ne 5 «llepemennntit mox»

Karymika HaMoTana MeIHBIM MPOBOOM auamerpoM d=0,2 mm ¢ obrmiei mmHoi =314 M u
uMeeT UHAYKTUBHOCTh L=0,5 ['H. Onpenenuth cONpoTUBICHUE KATYIIKU: 1) B LIEMH MOCTOSIHHO-
ro TOKa; 2) B IIeNU MEPEMEHHOTO ToKa ¢ yactoToit v=50 '

3aoaua Ne 6 «Hnmepgepenyus ceema om moueuHvlx UCHOYHUKOE)

B omnbite FOHra Ha mytu ogHOrO U3 MHTEPGEPUPYIOMINX JTydeil moMelanach TOHKasi CTeK-
JSIHHAs TUIACTMHKA, BCIEACTBHE YEro LIEHTpaJbHAs CBETJAs I0J0Ca CMEIlalach B IOJIOKEHUE
MEePBOHAYAIILHO 3aHATOE MATOM CBETJION MOJIOCOM(HE cunTast IieHTpaibHOM). JIyd majaer Ha mia-
CTHHKY neprneHauKyisipHo. [lokasarens npenomienus mwiactuiku n=1,5. J{nuna BonHb! A=6- 10”7
M. KakoBa TonmimHa rmiacTuHKu?

3aoaua Ne 7 «Humepghepenyun ceema 6 moHKuUX niaeHKax»

[TnockomnapasienbHas CTEKISHHAs IUIACTMHKA TonmmHoM d=1,2 MKM W ¢ moOKasarenem
IPEIOMIIEHUS Ne=1,5 moMeleHa MeX 1y ABYMs CpEeAaMu ¢ IOKa3aTeIsIMH MPEIOMIICHHS N1 U Ny.
Cger ¢ mmHO# BosHBI A=0,6 MKM IaJaeT HOPMAJIbHO Ha IUIACTHHKY. OnpeenuTe ONTHIECKYIO
Pa3sHOCTb XOJla BOJIH, OTPAKEHHBIX OT BEPXHEH M HMKHEH MOBEPXHOCTEH IJIACTUHKU U OIpese-
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JUTE, YCUJICHUE WM OCJIa0JIeHHe MHTEHCUBHOCTH MPOUCXOTUT MPU UHTEPPEPEHIIUU B CIEAYIO-
IIUX ciydasx: a) n1<n<ny; 6) n;<n>n;

3aoaua Ne 8 «/[uppakuua @penena)

Haiinure pannycsl nepBbix Tpex 30H DOpeHens 1isl MI0CKOW BOJHBI, €CJIU PACCTOSHUE OT
BOJIHOBO IMMOBEPXHOCTH 710 TOUKH HaOmoaeHus 1 m. J{nmuHa BomHbl A=500 HM.

3aoaua Ne 9 «/Iluppaxyus @paynzogpepa»

Haiitn HanbGonpmmii mopsAA0K CHEKTpa AJIS JKEATOH JTUHUK HATPUS C JTMHOM BOJIHBI A=589
HM, €CJIM NMOCTOsiHHas aAudpakiuoHHON pemeTkn d=2 mMkM. CKOJIBKO BCEr0 MakCUMYMOB J1aeT
sTa pemerka? [lox kakum yriom ¢ HaOIOAACTCS MOCIEIHUN MAKCUMyM?

3aoaua Ne 10 «Ilonapuzayus ceemar

VYros Mexay INIOCKOCTAMM IPOIyCKaHUs ABYX IOJIIPU3aTOPOB PAaBEH 50°. EcrecTBeHHEII
CBET, MPOXOJIs Uepe3 TaKylo cucremy, ociadisercs B 8 pas. IIpeneOperas nmorepsiMu cBeTa Mpu
OTpaKEHHH, OTIPENIIUTH KO (HUIIMEHT TIOTJIOMIEHHS CBETa B MOJISPU3ATOPaX

3aoaua Ne 11 «Tennoeoe uznyuenuey

Uepnoe Teno Harpenu ot Temneparypsl 600K mo 2400K. Bo ckonbko pa3 yBenmnymiach
o0I11asi TerIoBast SHEPrHs, u3aydaeMas Teaom? Ha CKOJIbKO M3MEHWIIACH JJTMHA BOJIHBI, COOTBET-
CTBYIOIIasA MaKCUMYMY DHEPIruu U3JIYUCHUA U CHCKTpaJ'[BHBII\/’I COCTaB I/ISJ'IyLIeHI/IfI?

3aoaua Neo 12 «@omoaghgpexm»

Ornpenenuth HAMMEHBIIHMKN 3aJePKUBAIONTUN TTOTEHIIMAI, HEOOXOAUMBIN JJIsl TIpeKparie-
HUSl DMHUCCUU C TTOBEPXHOCTH (POTOKATO/IA, €CITM OH OCBEIIACTCS M3ITYUCHHEM C JTTMHOW BOJIHBI
0,4 MxM, a KpacHas TpaHuUIIa JUIsl MaTepuala karoaa pasHa 0,67 MKM

3aoaua Ne 13 «Ighghexm Komnmonayn

®otoH ¢ sHeprueit 1 MaB paccesiiicst Ha cBOOOAHOM MOKOUBITIEMCS dIeKTpoHe. HailTu ku-
HETHUYECKYIO YHEPTHUIO DIIEKTPOHA OT/a4yM, €CIM B Pe3yJbTaTe paccesHUs ATUHA BOJIHBI (hOTOHA
HU3MeHMIach Ha 25%

3aoaua Ne 14 «dnemenmovl K6AHMOGOU MEXAHUKU))

[Ipu nBYKEHWUU YACTHUIIBI BJOJIb OCH X CKOPOCTh €€ MOXKET OBITh OIpeiesieHa ¢ TOYHOCTHIO

(ommbOko#) g0 1 cm/c. HaliTu HeompeaeneHHOCTh KOOPANHATHI, €CIU YacTHIleH sBisieTcs: 1)
AIIEKTPOH, 2) ApoOuHKa maccoi 0,1r

3aoaua Ne 15 «Hacmuua ¢ nomenyuaibHol ame

CobcTBeHHas (pyHKIUS, OMUCHIBAIOIIAS COCTOSIHUE MUKPOYACTHUIIBI B OECKOHEYHO TIy0o-

. 7m
. . . w,(X)=Csin—x
KO MNOTEHLHMAIbHON siMe MHMPUHOHN {, UMEET BUJ I, Hcnonb3ys ycinoBusi HOpMHU-

POBKH, OIIPENEIUTh MOCTOSIHHYIO C.

3aoaua Ne 16 «Amom no meopuu bopa»
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BbraucnanTs paguycsl epBbIX TPeX OpOUT AJIEKTPOHA B aTOME BOAOPOA
3aoaua Ne 17 «H3n1yuenue amoma»

Haiitn HanOounblyto 1 HAMMEHBIIYIO JITMHBI BOJIH cepud llamieHa B criekTpe U3IydeHUs
BoZiopoa. CpaBHUTH MOJIYYCHHBIC 3HAUCHHUSI C ITTMHAMU BOJIH BUIUMOTO U3TyUCHUS

3aoaua Ne 18 «Paouoaxkmuenocmuvy

192
[lepBoHavanbHas Macca U30TOMa MpUIUS 77 paBHAa M = 5 T, mepuoj noiypacnaga 75

cyrok. Onpenenute, CKOIbKO s1ep pacnanercs 3a 1 cexkyHay B 3ToM mnpenapare. CKOJIbKO aTo-
MOB 3TOr0 npenapara octanercst yepe3 30 CyTOK U BO CKOJIBKO Pa3 U3MEHHUTCS aKTUBHOCTb IIpe-
napara 3a 3To Bpemsi?

3aoaua Ne 19 «3akoHvl coOXpanenus 6 A0EPHBIX PEAKUUAX)

B menTpe conmHIa mpoTekaeT TepMosiIepHas Peaklus CHHTE3a Telvs U3 BOJAOPOAa, B KOTO-
poil U3 YeTBIpEX MPOTOHOB oGpasyercst siapo He' w aBa mosuTpoHa. 3ammiunTe 5Ty PeakiHIo.
Kakwue eme gacTuiisl o0pa3yroTcs B Heit?

3aoaua Ne 20 «Inepeusn 6 A0epHbIX pEAKUUAX)»

2 .

Kakoe kommaectBo U «BBIropaeT 3a roj B SIEPHOM PEaKTOPE C SMEKTPHUYECKOI MOII-
HocThlo 1 I'BT m k.m.a. 38%? Cuwurare, 4To pacnajn saep ypaHa MOJA JEHCTBHEM TEIJIOBBIX

HEUTPOHOB MPUBOJUT K 0OPAa30BaHUIO U30TONOB KCEHOHA-141, cTpoHIMA-92 U TpeX BTOPHUUHBIX
HEUTPOHOB.
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7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) [lnanupyembie pe3yJbTAaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl POBEACHUS MPOMEKYTOUHON aTTecTAlNM:

CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

JMK-1

HCII0JIB3YET OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYYHBLIX JUCHUIIJIMH B HpO(l)eCCHOHaJIbHOﬁ ACATECIBHOCTH, IPUMEHACT METOABI MATEMATUICCKOI'O aHAJIHU3a
H MOACJTUPOBAHUA, TECOPETHICCKOI'O H SKCIICPUMECHTAJBHOI'0 HCCJICT0BAHUA

3HaTe

- OCHOBHBIEC (pM3MUYECKHE SBJICHUS M OCHOBHBIC
3aKOHBI (PU3UKH;

- I'paHUlbl UX NOPUMCHHUMOCTH, IMPUMCHCHUC
3aKOHOB B Ba)KHEHIIINX IMPAKTUYCCKUX ITPUJTIO-
JKCHUSX;

- OCHOBHBIE (pU3HUECKUE BEIMYHUHBI U (pu3mnye-
CKHE€ KOHCTaHTHI,
CHOCOOBI ¥ €UHHIIBI UX U3MEPEHHUS;

- ¢pyHAaMeHTalbHbIe (PU3MUYECKUE OIBITHI U UX

HUX OonpeacycHue, CMBbICII,

pOJTb B Pa3BUTUU HAYKU;
- Ha3HAUeHWE W TPUHIUILI JCHCTBUS BaX-
HEUIUX (PU3NYECKUX MTPUOOPOB.

Hepeqeﬂb BOIIPOCOB AJISA MOATOTOBKHU K 3a4Y€TYy, 3a49€TYy C OIlEHKOM

1. Mexanunueckoe asuxenue. IIpenmer kunematuku. Cucrema orcuera. MarepuanbHas
Touka. Tpaexropusa. Pammyc kpuBusHbl Tpaekropuu. Iyt m nepememenune. CKOpoOCTh U
YCKOPEHHE KaK MPOU3BOJHBIC PaAuyC-BEKTOpa IO BpeMeHHU. HopManbHOE M TaHINE€HIHAIBHOE
YCKOPEHHUS.

2. ITlocrymarensHoe ABMKEHHE TBEPIOTO Tena. BpamiarenpHOe NBHKEHHE TBEPAOTO Tea.
VYron nosopora. YriaoBas CKOPOCTb M YINIOBOE YCKOpeHHe. CBS3b MEXAY YIJIOBBIMH U
JIMHEHNHBIMU XapaKTEPUCTUKAMU JBUKECHUS.

3. Ilepsblit 3akoH HploToHa — 3akoH MHepuuu. MHepuuanbHble cucTteMbl oTcueta. [lone
KaK MarepuajibHas IpUYMHA cujoBoro B3aummojeiictBus. Cwia u macca. Mmmynbc Tena.
Bropoii u Tpetuit 3akonsl HeroToHa.

4. TloHsiTHE COCTOSTHUS B KJIACCHUECKOW MexaHWKe. BHemHue W BHYTPEHHHUE CHIIBI.
3aMKHYTbIE MEXaHUYECKHE CHUCTEMBl. 3aKOH COXpPAaHEHMsI HMIIYJIbca U €ro CBs3b C
OJTHOPOJTHOCTBIO MPOCTPAHCTBA.

5. DHeprus Kak yHUBepcalbHas Mepa Pa3IM4HbIX (OPM JBHKEHHMS U B3aUMOJCHCTBHUS.
Mexannueckass sHeprusi u pabGota. Kunernueckas »sHeprus. I[loTeHuuanbHas >Heprus.
ITorenunansHOe mone cui. KoHcepBaTUBHBIE CUJIBI U MOTEHIUAIbHbIE TOJsA. CBSI3b MEXKAY
CWJION M MOTeHUUuaNnbHON sHepruei. [loTeHuunansHas sHeprus ynpyrux aedopmanuii U moss
TATOTCHUS.

6. 3aKoH coxpaHeHUs TOJHOW MeXaHWdecKou sHepruu. CoymaapeHue Tei.

7. TloHarue aGCOMIOTHO TBEPAOro Tena. MOMEHT cuiibl. MOMEHT UMIYJNbCa NPHU BPaIleHUU
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BOKPYI' HENOJBI)XHOM OCHM. MOMEHT HMHEpLMM MAaTE€pUAJbHOM TOYKM M TBEPIOIO Tela.
MoMEeHTbI MHEPLIMY HEKOTOPBIX TEl.

8. OcHOBHOE ypaBHEHHE JMHAMHUKU BpallaTeIbHOro IBMKEeHUs. Dusnueckuil cMblca
MOMeEHTa nHepLuu. PaboTa BHEIIHUX CHJT IIPH BPAILLICHHH.

9. IlpeoOpazoBanust ['amunes. Ilpuniun oTHocuTenbHOCTH. IlocTymaTel crnenuanbHOM
Teopuu oTHOcUTeNnbHOCTU. [IpeobpazoBanus JIopeHa u ciieICTBUS U3 HUX.

10. OcHOBHOM 3aKOH PEIATUBUCTCKOW JUHAMUKHA MaTepUallbHOW TOYKU. B3aumocBs3b
Macchl W HHeprun. Bpems B ecrecTBO3HaHMU. ['paHHIBI IIPUMEHMMOCTH KJIACCUYECKOH
MEXAHUKH.

11. OcHoBHble mONOXKEHUST MoJeKyisspHo-kuHeTnueckol Teopun (MKT). Cocrosiue
cucteMmsl. [lapamerpbl cocTosHus. PaBHOBECHBIE COCTOSHUS U mpolecchl. VX rpaguueckoe
n3o0paxkenne. ONBITHBIE 3aKOHBI HJACANBHBIX Tra3oB. YpaBHeHue MenneneeBa-Kiamnelipona.
OcnoBHoe ypaBHeHue MKT naeanbpHbIx ra3oB. Hucio creneHeit cBo0O0AbI MOJIEKYII.

12.3akon BonbiiMaHa 0 paBHOMEPHOM paclpeleleHUH YHEPTUU 10 CTETEHSM CBOOOJIBI.
Cpenssii KMHETHMYECKas: DHEPrUsl IOCTYNATEIbHOIO JABMXKEHUS MOJEKYyd. MomekyspHo-
KMHETUYECKOE TOJIKOBaHME TemrepaTypbl. CBsA3b /JaBleHUS, KOHLIEHTPAlUU U TeMIIepaTyphl.
BHyTpeHHss SHEPrUs UAEaNbHOIO rasa.

13. Craructudeckuii mMeron wuccienoanms. Ckopoctu Moiekyn. [lonstue o (yHKIHM
pacnpeneneHus. 3aKkOH MakcBenna M1 paclpelesIeHus MOJIEKYJ HACAIbHOTO Tas3a IIo
ckopocTsiM. Haumbonee BeposiTHas, cpenHss apupMeTHUecKas M CpeaHss KBaJpaTU4HAs
CKOPOCTH MOJIEKYI.

14. Pactipenenenne bonbimana.

15. Mexanunueckas pabota u Teruora. Pabora, coBepiiaeMasi ra3oM MPH W3MEHEHHH €ro
o0wema. [lepBoe Hayasio TEPMOIMHAMUKH.

16. IlpumeHeHne mepBOro Havajga TEPMOJMHAMUKM K H30MpoleccaM. AnunabaTHUecKuit
rporecc.

17. TennoeMKOCTb UA€ANBHOrO ra3za. Makpo- 1 MUKPOCOCTOSIHUSI.

18. TepmoamHamMuveckass BeposATHOCTh. [loHsTHe 00 HSHTpomuu. TepMoanHAMHYECKHUE
¢ynkuuu coctosiHus. Bropoe Havano repmoarHaMuky. TpeTbe Hauano TepMOAUMHAMHUKHY.

19. CtpykTypa TEIUIOBBIX JBUTATENell M BTOpoe Hadaso TepMoanHamuku. Koaddumment
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MOJIE3HOr0 AEHUCTBUS UaeanbHoro Teriooro asurarend. Hukin Kapuo u ero KIT/I.

20. "'apmonmnueckue kojaeOaHus. XapakTepUCTUKU TAPMOHHUYECKUX KOJICOAHUH: aMITIUTY 1,
¢daza, uvactora, HayanpHas ¢a3za. CKOpPOCTb M YCKOPEHME TOUYKH IpPU TapMOHMYECKOM
MEXaHUYECKOM KoJieOaHuu. YIpyrue u KBazuynpyrue cuibl. KoneGanus moj AecTBUEM 3TUX
CHIL

21. IlpyxuHHBIH MasTHUK. Pusnueckuit u MaTEeMaTUYECKUI MasITHUKU.
HuddepenunansHoe ypaBHEHHE CBOOOAHBIX He3aTyxaromux Konebanuil. ['paduueckoe
n300pakeHne KoieOaHnid. JHEPTUsi TAPMOHUYECKUX KOJIeOaHHH.

22. TuddepennuanbHoe ypaBHEHHE 3aTyXamIIUX KosieOaHud U ero peuieHue. Yacrora
3aryxaromux kojebanuid. Jlorapupmudeckmii nexkpemeHT. J[0OpOTHOCTH. BBIHYXICHHBIC
KosiebaHus. AMILIMTYIa U (pa3a BBIHYKJICHHbBIX KosieOaHui. SIBneHue pesoHaHca.

23. CnoxxeHne rapMOHUYECKUX KoseOaHwid. ClIoKeHne TapMOHHYECKUX KOJICOaHUH OJHON
4acTOThI U OJJHOTO HarnpaiieHus. buenus.

24.CnoxeHne TapMOHUYECKHMX KojeOaHwmid. CrlokeHne B3aUMHO-TIEPIEHINKYIISIPHBIX
KoJIeOaHuH.

25. DnexTpudeckne 3apsabl. JIUCKPETHOCTh DIIEKTPUYECKUX 3apsiioB. 3aKOH COXPAaHEHUS
3apsA70B B 3aMKHYTOHM cucteMme. Toueunsle 3apsaapl. Cuna B3aMMOAECHCTBHSA TOUEUYHBIX 3apsA0B
B BakyyMe U BeniectBe. 3akoH Kynona. HanpsixeHHOCTB 3nekTpuueckoro nois. I'papuueckoe
n300pakeHue ueKTpuyeckoro nois. [IpuHIuN cynepno3uiuy 3JIeKTPUIECKUX MOJIeH.

26.PaboTa cmi AIIEKTPOCTATUYECKOTO Mo lloTeHmManm 3IIeKTPOCTATUYECKOTO IIOJIS.
[Mupkynsanus BEKTOpa HANPSHKEHHOCTH 2JIEKTPOCTATHUECKOT0 1o, IloTeHmanbHbIi Xapakrep
ANIEKTpOCTaTUYEeCKOro mojis. CBsA3b MEX1y HaNpPsLDKEHHOCTBIO U moTeHuanoM. [lotok Bekropa
AIIEKTPUYECKOTO CMELICHMUS.

27.Teopema Octporpanackoro-I'aycca mis  BEKTOpa  JJEKTPUYECKOTO  CMEIICHUSI.
ITpuMmeHeHne TeopeMBI 11 pacueTa MoJeH.

28. [1oCTOSIHHBIN DIEKTPUYECKUN TOK, €ro XapaKTEPUCTHKH W YCIOBUS CYIIECTBOBAaHUSI.
Croponnue cuibl. [TnoTHOCT ToKa. 3akoH OMa B auddepeHunanbHoi Gopme Kak ciaencTBUe
AIIEKTPOHHON TEOPUU AJIEKTPONPOBOJIHOCTH METAUIOB. Y AeNbHAs MPOBOAUMOCTh U YAEIBHOE
conporuBiieHne. CoONpOTHBIEHHE MPOBOAHUKOB, €ro 3aBUCUMOCTb OT TEMIIEpaTypBHl.
DNEeKTPOABMKYIIAs CHJIa U HanpshkeHne. B3auMocCBsI3b HaNPsHKEHUS, AIEKTPOABIDKYILEH CHITBI
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Y Pa3HOCTHU MOTEHIUAJIOB.

29.3akon Oma B MHTErpalbHOM (opme Ui OJHOPOTHOTO W HEOJHOPOIAHOTO YYAaCTKOB.
PazBerBiennble nenu 1 npasuia Kupxroda. Pabota 1 MOLTHOCTH 3J€KTPUUECKOr0 TOKA. 3aKOH
Jxoyinsa-JIenna.

30. MarautHoe mone. BexkTop MarHMUTHOW MHIYKUMH. MarHutHas IPOHULAEMOCTb
BEILECTBA. BEKTOp HANPSYKEHHOCTH MAarHUTHOTO MOJsA. MarHUTHBI MOMEHT.

31.[lpuHuun  cynmepmo3uLMM  MarHUTHBIX — moneil.  3akoH  buo-Casapa-Jlamiaca.
IIpuMeHeHne 3TOro 3aK0Ha K pacyeTy MarHUTHOTO MOJIS OTPE3Ka MPSIMOTO IIPOBOJ1A, KPYTOBOI'O
TOKA ¥ JJIMHHOI'O IPSIMOJIMHEMHOT O IIPOBOJIHUKA C TOKOM.

32. BuxpeBoii XxapakTep MarHMUTHOTO TOJs. Teopema O HUPKYISIIMKA BEKTOpPa MarHUTHOU
WHAYKINU (3aKOH TIOJTHOTO TOKA).

33.Cwra Awmmepa. 3akoH Awmmnepa. Cuna JlopeHna. JIBrkeHue 3apsKCHHBIX YacTHI[ B
MarHMTHOM IIOJI€.

34. Maruutsblii otok. Teopema Octporpanckoro-I'aycca minst MmarHuTHOTO ToJs. PabGora
IO NIEPEMEILIEHUIO ITPOBOJAHMKA U KOHTYpa C TOKOM B MATHUTHOM IIOJIE.

35.MarHuTHBIE MOMEHTBI DJIEKTPOHOB M aroMoB. HamarHudeHHocTh. MarHuTHas
BOCIIPUMMYHMBOCTh, €€ CBSI3b C MArHUTHOW NPOHMIAEMOCTBIO. Tunel marHeTukoB. I[Ipupona
Jia- ¥ mapaMarHeTusma.

36. ®eppomarneTusM. Maruuthelii rucrepesuc. Jlomensl. Touka Kropu. Ilpumenenue
(beppoMarHeTUKOB.

37.5IBnenne snekTpoMarHUTHOM uHAYKIMHM. 3akoH @apanes. Ero BbeBoj u3 3akoHa
coxpaHeHus sHepru. [Ipasuio JIenna. Bpamenune nmpoBoasield paMKi B MATHUTHOM ITOJIE.

38. SIBnenne camomHAyKiuH. MHIyKTHUBHOCTh. TOKM M HAmpspKEHUS NMPU 3aMBIKAHUU U
pa3MbIKaHUU LeNH. fIBleHue B3auMHOM MHAYKIUH. [IpuHImn neficTBus TpanchopMaTopoB.

39. DHeprust MarHUTHOTO 1oJsi. O0beMHas! MIIOTHOCTh SHEPTUH.

40. BuxpeBoe anekTpuyeckoe moiie. Tok MpoBOAMMOCTH M TOK cMmerieHus. O6o0menne
TEOPEMBI O IMPKYIISILIMY BEKTOPA HANPSKEHHOCTH MAarHUTHOTO MOJIS.

41. Cuctema ypaBHeHHI MakcBesuia B HHTErpaibHON opMe. DINEKTPOMarHuTHOE IOJIE.

42.Tlonstue BonHbl. KuHemMaTuka BOJIHOBBIX IPOLECCOB. BOJHBI NpPOAOJIBHBIE U
nonepeunsle. ['apMoHnyeckue BoiHBL. J[nMHA BOJIHBI, BOJIHOBOE umncio. BoiHoBo# ¢(poHT,

26




CTpyKTypHBIii

JIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OneHouHble CpeCTBA
KOMIIETCHIIUH

BOJIHOBasi MOBEpXHOCTb. [lmockue u cdepuyeckre BOJHBL. YpaBHEHUE Oerymieil BOJIHBI.
da30Bast CKOPOCTb. BOJIHOBOE ypaBHEHHE.

43.TlepeHoc »neprun BosHOHW. [loTok BoMHOBO# sHeprum. Bektop Ymoa. dusnueckue
CJIECTBUSA U3 ypaBHeHUN Makcseia.

44. JneKTpOMarHuTHbIE BOJIHBI. Bo30Oyxnenue ANEKTPOMATrHUTHBIX BOJIH.
JuddepennnanbHoe ypaBHEHHE ISl QIEKTPOMArHUTHBIX BOJH. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoiH. [lepeHoc sHeprum snekTpoMarHUTHOW BOJHOW. Bektop Ywmosa-lloitHTunra. Illkama
AJIEKTPOMAarHUTHBIX BOJIH.

YmMmerb - pelaTh CTaHAAPTHBIE 3a/1a4ud MO OCHOBHBIM IIpuMepHBIii BADMAHT UTOTOBOIO TECTA

pasnenam Kypca Gu3uKu;

- CTpOUTH TIpadUKH SKCIEPUMEHTAIbHBIX 3a-
BHUCHUMOCTCH;

- YCTaHABJIMBATh XapakTep 3aBUCUMOCTU IO
rpadukam, MOCTPOCHHBIX B JIIOOBIX KOOPAHUHA-
Tax;

-COCTaBJIATH TaOJMUIIBI
JTAHHBIX;

- COCTaBJIATh OTYETHI MO BBITOJIHEHHBIM 3KC-
NepUMEHTAIbHBIM paboTaM, OIUCHIBaTh pe-
3yJlbTAaThl U YMETh (POPMYIUPOBATH BHIBOIBI;
-110JIb30BaThCsl TaOiMIIaMH, y4eOHOM, crpa-
BOYHOHM U METOJIMYECKOM JINTEPATYPOU;

- OLEHMBATh CJIy4alHble OIIMOKH HKCHEepH-
MEHTa, ONPENENATh JOBEPUTENIbHBIN HHTEp-
Ball;

-BBIOMpATh MpHOOpPHI C TpeAenaMu H3Mepe-
HUH, HeOOXOAUMBIMHU JUIsl JAHHBIX U3MEPEHUH,
OTIpEeNATh LIEHY JeJIeHUs, OKa3aHus Mpuoo-
pPOB, TNOIPEHNIHOCTh MU YMETh TI'PagyHpoBaTh

OKCIICPUMCHTAJIbHBIX

1. Uemy paBHa pa3HOCTh (Da3 KoieOaHM IBYX KOT€PEHTHBIX CBETOBBIX BOJIH, MPUXOMSAIINX B
HEKOTOPYIO TOUKY SKpaHa ¢ pa3HOCThIO X0/a B A?

2. IIpu uHTepdepeHINN KOTePEHTHBIX JTy4el ¢ UIMHOM BOHBI A = 600 HM MaKCUMyM BTOPOTO
MOPAJIKa BOHUKAET MPHU Pa3HOCTH X0/Ia, PABHOI. .

1) 600 uM; 2) 800 uMm; 3) 1200 uM; 4) 300 HM.

3. ToHKas CTEKJIHHAs IUIACTUHKA C TOKa3aTelIeM NPEIOMIICHUS
n= 1,5 u TONMMHON 2 MKM TOMEIICHa MEXIy IABYMS CpelaMu C
N1 = 1,2 u np =1,6. Ha miiacTuHKy o HOpMasu MajgaeT CBET C UIH-
HOM BosHBl 600 HM. UeMy paBHa onTHuYecKas pa3HOCTb XO/a WH-
TephepUpyOLX OTPAKEHHBIX JTydei(B HM)?

1) 600; 2) 1200; 3) 300; 4) 900. )

1’]2

4. Ilpu yMeHbILIEHUHU JUIMHBI BOJIHBI B onbiTe FOHra mupuHa Mex-
Iy COCEIHUMH MHTeP(EPEHIIMOHHBIMU MIOJIOCAMH Ha 3KpaHe. ...
1) yBenuuuTcs; 2) yMEHBIIUTCS; 3) OCTAaHETCS HEU3MEHHBIM; 4) Ipyroi OTBET.

5. Ha nmenky ¢ mokasarenem npenomieHust N=1,33 mHopmanbHo magaet Oenbrii cBeT. [ToBepx-
HOCTh IUIGHKM OyJeT OKpamieHa B KpacHbldi cBeT (A=650 HM) B OTpa)X€HHOM CBET€ NpHU
HauMeEHbBIIEH TOIIINHE ...

1) 122 HwMm; 2) 122 MKM;

3) 366 HM; 4) 366 MKM.
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KAy MPUOOPOB;

— HCIIOJIB30BATh Pa3IMYHBIE METOTUKHA (U-
3UYECKUX W3MEpEeHUil u 00paboTKU IKCTepu-
MEHTAaJIbHBIX JaHHBIX.

6. Ha nmuadparmy ¢ KpyrJibIM OTBEpCTHEM TaJaeT HOPMAJIbHO MapaJlIeIbHBIN My4OK CBETa C
JnmuHoM BoJiHbl 500 HM. OTBepcTHE OTKPBIBAET NEpBbie 2 30HbI Dpenend. YeMy paBeH AuaMeTp
OTBEpCTHS?

1) 1 mm; 2) 2 mm; 3) 0,6 mm; 4) 0,8 MM.

7. IlocrossHHass qupakIIMOHHON PEIIeTKH paBHa 2 MKM. HauOombImii mopsaok crekTpa s
KEJITOM TMHUM HaTpus A=589 HM paBeH....

1) 3; 2) 4; 3) 1; 4) 2.

8. IIpenebHbII YroJ MOJHOTO OTPAKEHUsI IS MyYyKa CBETa HA TPAHUIIE KPHCTAJIa C BO3IY-
xoM paseH 39°. Yron bprocTtepa npu najgeHun cBeTa M3 BO3[yXa Ha MOBEPXHOCTh 3TOTO KpH-
CTaJula COCTaBIISIET. ..

1) 58°;2) 67°; 3) 43°; 4) 45°.

9. /lpa nomsaponsa (MOIAPU3aTOP U AHATIU3ATOP) PACIOIOKEHBI TaK, YTO UX IJIOCKOCTH IPO-
MyCKaHUs B3aUMHO NEpNeHIuKYIApHbl. Ha monspuzarop, HOpMaJlbHO K €ro OBEPXHOCTH, Ma-
JlaeT My4YOK €CTECTBEHHOTO MOHOXPOMAaTHYECKOro CBETa MHTEHCHBHOCTHIO lg. Korma mexnay
MOJIAPOUJIaMU TTOMECTUJIM TJIACTUHKY M3 ONTHYECKU akThBHOro BemlectBa (OAB), nHreHcus-
HOCTh | cBeTa, mpomeanero yepe3 aHaau3aTop, okasainach B 4 pa3 mensiue lo. [Ipu sTom mia-
CTHMHA IOBEPHYJAa IUIOCKOCTh MOJISPU3ALUU CBETa, MPOIIEAIIEr0 uepe3 MOoJIIpU3aTop, Ha
yron ¢ = ... °. OnpeenauTe yroa moBopoTa ¢.

10. Temneparypa AUT pasna 600 K. ITocne noBblieHus: TeMIepaTypbl MOIUTHOCTb U3JIYy4EHHS
yBenumumiack B 81 pa3. Temneparypa tena n3meHunach Ha ...
1) 600 K; 2) 1800 K;  3) 900 K; 4) 1200 K.

11. ®oToH, UMITYJIEC KOTOPOTO PABEH p, CTAIKUBAETCS C MOKOSALIMMCS 3JIEKTPOHOM U OTJIETAET
noj yriaoM O= 45° k nepBoHavYaJIbHOMY HampaBlIE€HUIO CBOEro JABrkeHUs. Halitu umnyinsc p’
($oTOHA MTOCTIE €r0 CTOJIKHOBEHHUSL.
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12. Kakyro MakCUMaJbHYI CKOPOCTb OyayT UMETh (DOTOIEKTPOHBI MPU OOJYICHHH TOBEPX-
HOCTH IIMHKA yJIbTPadHOJETOBBIM U3IYICHUEM C SHEprue kBaHTa B K = 2 pasa OoJbineit pado-
ThI BbIX0Aa. PaboTa BbIXO/a 3JIEKTPOHOB U3 IUHKa 3,74 3B.

13. Ha pucyHke npuBEJEHBI JIBE BOJIbT-aMIIEPHBIE XapaKTepH- 4
ctuku ¢otodnementa. Ecnu E-ocBemeHHOCTh 37eMeHTa, a A-
JUIMHA BOJIHBI HAJA0IIEro Ha HETo CBETa, TO. ..

1) M= Ay, Ei>Eo; 2) A= Ao, E=Eo;

3) M<Ap, E1=Ejy; 4) M= Ay, E1<Es.

14. YnprpaduoneToBoil 4acTu CeKTpa M3IydeHUs] aTOMa BOJIO-
poJia COOTBETCTBYET (hopMyJia

1)1:R[1 1), N=345,..

A Ziz_n2
L R(l—l), N=234,..;

A 12 n?
3)1:R(1—1j, n=>56,7,....
4) 1 = R(l—lj, n=456....

A 3?2 n?

15. OTHOwmIEHME JUIMH BOJH A€ bpoins nns mpoToHa M 0-4acCTHUIbI, UMEKOIIMX OJWHAKOBYIO
KMHETUYECKYIO dHEPTHUI0, PABHO. ..

1)2;2) %; 3)4; 5) Ya.

16. Ecnu pagnyc atroma mMeet BenuuuHy nopsiaka 0,1 HM, TO HEONPEAEIEeHHOCTh CKOPOCTH
JBUKEHMSI DJIEKTPOHA B aTOME ...

1) 10%2) 10°:3) 10°% 4) 10,
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17. Yactuna B 6ECKOHEYHO IIIyOOKOM, OJTHOMEPHOM, IPSMOYTOJIbHOM TOTEHIIUAIBHOM SIIUKE
mmpuHoi | HaxoauTest B B30y aeHHOM coctosiauu (N = 3) . OnpenesinTh, B KAKUX TOYKAX HH-
tepBasia 0 < X <| MIOTHOCTH BEPOSITHOCTH HAXOXKICHHS YaCTUI[BI KMEET MUHUMAJILHON 3HAYEC-

HHUC.

18. KonnuecTBo KBaHTOB € pa3IMYHON dHEPruH, KOTOPHIE MOT'YT UCITyCKaTh aTOMbI BOJOPO/JIa,

HaxXoJA1merocsa B BTOpOM BO36y>KI[eHHOM COCTOsIHUHU, PABHO...

1) 4, 2) 3; 3) 2;

19. Ha pucyHke naHa cxeMa HSHEPreTUYeCKHX
ypoBHE# aToMa Bojopoja. UeMy paBHa HanOOJIb-
masi JIJIMHA BOJIHBI CHEKTPAIbHOW JIMHUHM (B HM)
cepun Jlaiimana?

20. MarauTHO€ KBAHTOBOE YHCIIO M OMpeaesseT

1) sHEepruto aToma;

2) MOMEHT MMITyJIbca OpPOUTAILHOTO JBU)KEHUS
9JIEKTPOHA;

3) npoekuuo OpOUTATILHOTO MOMEHTa MMITYJIbCa
AJIEKTPOHOB Ha HAIpaBJIEHUE MAarHUTHOTO TIOJIS,

4) coOOCTBEHHBI MOMEHT UMITYJIbCA JIEKTPOHA.

21. CraunonapubsiM ypaBHeHueM lllpenunrepa st

KHUMHU CTCHKAaMHU ABJIACTCA YPaBHCHHUC...

E. sB

—11_54 %
—1.54
~1.50

- 338

—13.55

4 1.

1
[T

ta wdeth B o=

YaCTUIbl B IOTEHLUAIBHOM SIME C BBICO-
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dmegr

22. Kakas yacThb Ha4aJIbHOIO KOJIMYECTBA aTOMOB PaJMOAaKTUBHOIO akTUHUS AC-2250cTaHercs

2
DR

&

EY=0;

3

4) V2w 4 zm[g +

yepe3 2 nHa?

23. CronbKo O- U 3 -pacmaioB MPOU30IILIO MPH MPEBPAICHUN g0AC?" Bg,Pb?" ?

1) 4 a-pacnama u 5 -pacmazos; 2) 5 o-pacmnanoB u 3 B-pacmnajios;
3) 3 a-pacmaga u 5 B-pacnanos; 4) 5 a-pacmagos u 5 -pacmasios.

24. Snpo 8Fzaxsatuno anexkTpon us K-o6omouku aroma. Kakoe sapo o6paszoBamoch B pe-
3ynbTaTe K-3axBara? Hanucate peakuuto K-3axBara.

25. 3aKOHOM COXpaHEHHMs DJIEKTPUUECKOTO 3apsjia pa3pelieHa peaKims,. ..
l)vu-l—n—)p—i-p._; Q) pornte +v,;

Hno>pte +v,; 4 n+V,—> p+e’.

Bnanets

-HaBBIKAMH IIPAKTUYCCKOro INMPHUMCHCHUA 3a-

OCHOBHBIMU OLCHOYHBIMHA CPCACTBAMHU INIAHUPYCMBIX PC3YJIbTATOB O6y‘-IeHI/IH AaHHOT'O pasac-

31




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

KOHOB (DH3UKH;

-HaBBIKAMH BBITIOJIHCHUS (PU3UYECKUX IKCIIe-
PUMEHTOB U OLICHKHU HX PE3yJbTAaTOB;

- BJIAJIETh METOJIaMH MPOBEICHUS (PU3NIESCKIX
U3MEPEHUI, METO/IaMU OIICHKH TOTPEITHOCTEH
IIPH IPOBEICHUU DKCIICPUMEHTA.

J1a cIy’Kart JlabopaTopHble pabOThl M MHAUBUIyalIbHBIE 3a/IaHUS KaXKI0T0 CEMECTpa.

Ilepeuens 1abopaTopHbIX padoT

Ne 4 «HMccnenoBanue BpalaTeapHOTIO ABUKEHUS TBEPAOTO TeJla BOKPYT HEMOJBUKHOM OCH»

Ne 5 «OmnpeeneHne xapakTepUCTUK 3aTyXaIOMUX KoJeOaHul (PU3HUECKOTO MASITHHKAY

Ne 11 «M3ydyeHne cTaTUCTHYECKUX 3aKOHOMEPHOCTEW)

Ne 14 «Onpenenenue nokasarens aguadarsl merogoM Knemana u Jlezopmar

No 24 «Pacmmpenue npenena usMepeHus: aMiepMerpa NoCTOSHHOTO TOKa»

Ne28 «Omnpenenenre WHAYKTUBHOCTH KaTYIIKH M MarHUTHOW NMPOHUIIAEMOCTH (heppOMarHuT-
HOT'O Teja

Ne 32 «Omnpenenenne panuyca KpUBU3HBI JIMH3BI M TIOJIOCHI TIPOITYCKAHUS CBETOPHIIBTPA C T10-
MouIbIo Kojiel, HproToHa»

Ne 34 «Ompenenenue UIMHBI CBETOBOM BOJHBI U XapaKTEPUCTUK AU(PPAKITUOHHON PELISTKI
Neo 35 «Onpenenenue KOHLIEHTPALUKA PACTBOPOB caxapa U MOCTOSTHHOM BpalLleHUsI»

Ne 36 «CHsTue BONbTaMIIEPHBIX XapaKTEPUCTUK (HOTOIIEMEHTA U OIpeNeIeHUE ero YyBCTBU-
TEIBHOCTH

No 41 «MccnenoBanue Bo30YyXIEHUSI aTOMOB Ta3ay

Ne 42 «Omnpenenenue ri1aBHbIX KBAHTOBBIX YMCell BO30YKICHHBIX COCTOSIHUIM aToMa BOJIOPOJIay
Ne 51 «M3y4yeHne 3aKOHOMEPHOCTEMN a-pacnazar»

Ne 53 «Omnpenenenne MakcUManbHON SHEpruM B-4acTUI] U MAEHTH(UKALUSA PaAHOaKTHUBHBIX
IpernapaToB»

Tembl 1151 CAMOCTOAITEILHOIO M3Y4YCHHSA

1. Bemnyxnaensslie konebanus. Pesonanc.

2. BonHbl. YpaBHeHHE IIIOCKON BONHBI. Pa3oBas CKOPOCTh, UIMHA BOJHBI, BOJTHOBOE YHCIIO.
WNuTtepdepennus u nudpakuns MEXaHUYECKUX BOJIH

3. MexaHuKa )XUJKOCTEN U Ta30B.

4. PeanbHbI€ ra3sbl.

5. DnemMeHThl HEpaBHOBECHOW TEPMOJUHAMUKH.

6. IlpyHIKUI OTHOCHUTEIBHOCTH B 3JIEKTPOJAMHAMUKE. MarHuTHOE MoJie Kak pelITHBUCTCKUN

3¢ exT.

7. CepieUHUKH B KaTylIKaX HHAYKTUBHOCTH. Buxpessie Tokn Dyko.
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CTpyKTypHBIii

HIIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OueHo4HbIE CPENCTBA
KOMITCTEHIHH
8. B3anmopeiicTBHe U3ITy4eHUs C BEIIECTBOM: JAaBJICHUE CBETA, JIIOMUHECICHIUS, (POTOXHMH-
YeCKHE SBJICHUS, TUCTICPCHSL.
9. DHepreTU4ecKuil CIEKTP aTOMOB M MOJICKYJI, IPUPOJIa XMMUYECKON CBSI3H.
10. SAnepnas ¢puzuka. TepmospepHas sHeprus. JHepreTuka OyayIero.
OIIK-2

Cnoco0HOCTB OC

BanuBaTb METOJIUKH UCIIOJIB30BAHUA IIPOrPaMMHBIX CPEACTB AJId PCIHICHUA NPAKTHYCCKHUX 3a/1a4

3HaTe

— OCHOBHBIC OTIPE/ICIICHUS U TIOHATHUS (HU3H-
KU, (PU3UYECKYIO CYITHOCTD SIBICHUI U MPO-
LIECCOB, MPOUCXOAIINX B PUPOJE U TEXHUKE;
— OCHOBHBIE METO/IbI MCCJICAOBAHMS, aHAIIN3a
1 MOJICTIMPOBAHUS (PU3NUCCKUX TIPOLIECCOB

Hepe'{eﬂb BOIIPOCOB JIA IMOATOTOBKH K 3a4€TYy, 3a49€Ty C OLIEHKOM

1. Mexannueckoe npuxkenue. Ilpenmer xkunematuku. Cucrema orcuera. MartepuanbHas
Touka. Tpaekropus. Pagmyc kpuBusHbl Tpaektopuu. llyte m mnepememenue. CkopocTb U
YCKOPEHHME KaK MPOM3BOJIHBIE paguyCc-BEKTOpa IO BpeMeHH. HopManpHOE M TaHT€HIMAIBHOE
YCKOpPEHHS.

2. TlocrymarenbHoe OBMKCHHE TBEpPAOrO Tella. BpamarenbHOe NBHKEHHE TBEPJOTO Tela.
VYron noBoporta. YrioBas CKOpPOCTb M YINIOBOE yckopeHue. CBs3b MEXIYy YIJIOBBIMH H
JIMHEHHBIMHU XapaKTEPUCTUKAMU JBUKECHUS.

3. Tlepssrit 3akon HeroToHa — 3akoH uHepuuu. MHepuuanbHbie cucTeMbl oTcuera. [lonme kak
MaTepuajgbHas MpPUYMHA CHJIOBOro B3aumozeictBus. Cunma u macca. Mmmynbsc Tena.
Bropoii u Tpetuii 3akonsl HeroToHA.

4. TloHaTHe COCTOAHMS B KIACCUUYECKOW MexaHuKe. BHelmIHWE W BHYTpPEHHHE CHUJIBL
3aMKHYTbIE MEXAaHHYECKHUE CHCTEMBI. 3aKOH COXPAaHEHMsI MMIIYJIbca M €ro CBs3b C
OJIHOPOJTHOCTBIO IPOCTPAHCTBA.

5. DHeprusi Kak YyHHBEpcajbHas Mepa pa3M4HbIX (OpM JABMKEHHMS W B3aUMOJICHCTBUS.
Mexanuueckass sHeprusi u pabora. Kunernueckas sneprusi. [loTeHnmanpHas >HEprus.
[TorenunansHOe none cui. KoHcepBaTUBHBIE CUIIBI M IOTEHUUANbHBIE 1O CBS3b MEXKIY
CWION M MOTeHUHaNbHOW sHepruei. [loTeHnuanpHas 3HEprus ynpyrux aedopmanuii u
TI0JISL TSATOTEHUS.

6. 3akoH COXpaHEHUs MOJHOW MeXaHUYeCcKoH sHeprun. CoynapeHue Tell.

7. Tlonstue abGCOMOTHO TBepAOoro tena. MOMEHT cuiibl. MOMEHT MMITyJbca MPU BpaIleHUU
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JIEMEHT
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[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

10.

11.

12.

13.

14.
15.

16.

17.
18.

19.

BOKPYI' HEMNOJBHKHOM OCH. MOMEHT HMHEpUMH MaTepUalbHOM TOYKH M TBEPIOTO Tela.
MoOMEHTbI HHEpLIUU HEKOTOPBIX TEI.

OcHOBHOE ypaBHEHHME TMHAMHUKHU BPalIaTEIbHOTO IBMKEHUS. DU3NYECKUN CMBICT MOMEHTA
uHepuun. PaboTa BHEITHUX CUJT ITPH BPAILICHHH.

[Ipeo6paszoBanus ['anunes. [Ipunnun otHocutensHocTH. [locTynaTsl ciennaabHONU TEOpUU
oTHocuTenbHOCTH. [IpeobpazoBanus JlopeHia u ciaeacTBUs U3 HUX.

OCHOBHOH 3aKOH PENATUBUCTCKON AUHAMUKHU MaTepUaJbHON TOUKHU. B3aMOCBsA3b Macchl U
sHepruu. Bpems B ectecTBo3HaHUM. [ paHUIBI IPUMEHUMOCTH KJIACCUYECKOW MEXaHUKH.
OcHoBHbIE MTOJIOKEHUS MOJeKyIsipHO-kuHeTndeckoit Teopun (MKT). CocrosiHre crucTeMsl.
[Tapametprl coctosiHusa. PaBHOBecHble cocTOssiHMA U mpoueccel. Wx rpaduueckoe
n3o0paxenue. ONBITHBIC 3aKOHBI HICATbHBIX Ta30B. YpaBHeHUe MenaeneeBa-Knaneipona.
OcHoBHoe ypaBHeHue MKT uneanbubix razon. Hucio creneseil cB000 bl MOJIEKYI.

3akoH bonbpiMaHa O paBHOMEPHOM pACHpPENEICHUU SHEPrUU IO CTENEHSM CBOOOBI.
CpenHsisi KMHETHYECKasi SHEPrus IOCTYNATeNbHOrO ABMXKEHUS MOJIEKyJI. MonekysspHO-
KMHETUYECKOE  TOJKOBaHME TeMmieparypbl. CBs3b  JaBJICHMs, KOHIEHTpAUUUd U
Temneparypbl. BHyTpeHHsIsl sHeprus ueaabHOTo rasa.

Cratuctuueckuif meron wuccinepoBanus. Ckopoctu Moisekyn. Ilonstne o QyHKIUH
pacnpeneneHus. 3akoH MakcBemna Ui paclpelielieHuss MOJIEKyJ HJeallbHOrO rasa Io
ckopocTsiM. HambGonee BeposiTHasA, cpeiHss apudmMeTnueckas M CpeaHss KBaJpaTH4yHas
CKOPOCTH MOJIEKYII.

Pacnpenenenue bonbimana.

Mexannueckass pabora u Teriora. Pabora, coBepimiaemasi razoM Npud H3MEHEHUH €ro
oobema. [lepBoe HauaI0 TEPMOAMHAMUKHY.

[IpumeneHue mnepBOro Haudajga TEPMOJMHAMUKH K H3ompoueccaMm. AnnadaTuueckuit
porecc.

TennoeMKoCTh UIeanbHOTO ra3za. Makpo- 1 MEKPOCOCTOSIHUS.

Tepmoaunamuueckass BeposTHOCTb. [loHsTne 00 sHTponuu. TepMoauHaAMHUYECKHUE
¢byHKIMU coctosiHusl. Bropoe Hauano TepMoanHaMuki. TpeTbe Hayano TepMOIUHAMUKH.
CrpykTypa TEIUIOBBIX JABMraTeiel M BTOpoe Hadajao TepMoauHamMuku. KordduumeHt
MOJIE3HOT0 AEHUCTBUS HeanbHOro TerminoBoro asuraress. [{uki Kapuo u ero KII/I.
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[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

20.

21.

22.

23.

24,

25.

26.

27.

28.

I'apmonnueckue kosjeOaHusa. XapaKTEpUCTUKU TapMOHHYECKHX KojeOaHUM: aMIUIMTYyAa,
¢aza, yacrora, HavanbHasg ¢aza. CKOPOCTb M YCKOPEHHE TOYKU INPH T'apPMOHUYECKOM
MEXaHHUYeCKOM KojebaHuu. Ympyrue u kBasuynpyrue cuibl. KoneGanus mox aeiicTBrem
3TUX CHUIIL.

[TpyxunHbIi MasTHUK. DU3nueckuil U MareMatudeckuil MasTHuku. [uddepenunaabHoe
ypaBHEHHE CBOOOIHBIX HE3aTyXarmommx KojebaHuil. ['padudeckoe u300paxeHHE
KoJeOaHui. DHEprusi TapMOHUYECKUX KOJICOAHUH.

HuddepennnanbHoe ypaBHEHHE 3aTyXaloIIuX KojebaHWii u ero pemenue. Yacrtora
3aryxaromux kojeOanuil. Jlorapudmuueckuii nekpemeHT. JloOpoTHOCTh. BhIHYXIEHHBIE
Kosnebanus. AMIIIUTYIa ¥ (a3a BEIHYKJICHHBIX KoyieOaHui. SIBienue pezonanca.
Crnoxxenue rapMoHuYeckux kosneOaHuil. CrojkeHHe rapMOHUYECKHX KoJieOaHWil OJHOMN
4acTOThI U OJJTHOT'O HarlpaBiieHus. bueHus.

Cnoxxenue rapMoHMuYecKUX Kosiebanuil. CloxkeHHe  B3aUMHO-TIEPIEHAUKYISPHBIX
KoJIeOaHuH.

OnexTpuueckue 3apsanpl. JMCKpPETHOCTb JJIEKTPUYECKUX 3apsAJoB. 3aKOH COXpaHEHUs
3apsA0B B 3aMKHYTOM cucreme. Toueunble 3apsipl. Cuina B3aMMOJEHCTBUSI TOYEUHBIX
3aps0B B BakyyMe M BenlecTBe. 3akoH Kynona. Hanpske€HHOCTb 2J€KTPUUYECKOTO IOJIS.
I'paduueckoe  m300pakeHHe  DIAEKTPUYECKOro  mojs. [IpuHIuMm  cymepno3uinuu
INEKTPUYECKUX TOJIEH.

PabGora cun anextpocratuueckoro mois. [loTeHumanm 3I€KTPOCTATHUECKOIrO  IOJIS.
[upkynsauus BeKTOpa HaNPsYKEHHOCTH D3JIEKTpOocTaTHYecKoro mois. [loTeHuuanpHbIl
XapakTep 3JIeKTpocTaTndyeckoro moist. CBsA3b MEXIy HANPSKEHHOCTBIO U MOTEHIIMAJIOM.
IToTOK BEkTOpa 3IEKTPUUECKOTO CMEILEHUS.

Teopema Octporpaackoro-I'aycca mjisi BEKTOpa 3JIEKTPUUECKOro cMmenieHud. [Ipumenenue
TEOPEMBI JUIsl pacyeTa MoJiei.

[TOCTOSIHHBIN SJIEKTPUYECKHA TOK, €ro XapaKTePUCTUKH M YCIOBHUS CYIIECTBOBAHMS.
Croponnue cuibl. [ImotHocTe Toka. 3akoH Oma B auddepeHnmanbHOR (opme Kak
CIIEICTBUE  DJIGKTPOHHOM  TEOpUM  DIEKTPOINPOBOAHOCTH  METAIOB. Y JeibHast
MIPOBOAMMOCTE U YZAEJIbHOE comnpoTuBiieHHe. CONpOTHBIEHHE IPOBOJHUKOB, €r0
3aBHCHMOCTh OT TEMIIEpaTypbl. DIEKTPOJABIIKYIAs cuja M HampsbkeHue. B3aumocBs3b
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[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.
40.

41.
42.

HaIPSDKEHUS, DJIEKTPOIBUKYILIEH CUIIBI X PA3HOCTU IIOTECHIUAIOB.

3akon Oma B WHTErpajbHOH (GopMe ii OJHOPOJHOTO M HEOIHOPOJHOTO YYaCTKOB.
PasperBnennblie nenu v npasuwia Kupxroga. Pabora 1 MOIIHOCTb 3JIEKTPUYECKOIO TOKA.
3akon Jlxxoynsa-Jlenna.

MaruutHoe none. Bekrop MarHUTHOM MHAYKIMHU. MarHuTHasi MPOHUIIAEMOCTb BEIIECTBA.
BexTop Hanps>KeHHOCTH MarHUTHOTO TT0JIsl. MarHUTHBIA MOMEHT.

[IpuHuun cynepno3uuuMyd MarHUTHBIX Tosied. 3akoH buo-Casapa-Jlamnaca. IIpumenenue
9TOr0 3aKOHA K pacyeTy MarHMTHOIO IOJIA OTpe3Ka IPsIMOro IIPOBOJA, KPYTOBOI'O TOKAa U
JUIMHHOTO MPSMOJIMHEWHOTO MPOBOIHUKA C TOKOM.

BuxpeBoli xapakTep MarHuTHOro noiig. TeopemMa O LUPKYJSALMM BEKTOpa MarHUTHOU
MHIYKIUH (3aKOH TIOJTHOTO TOKA).

Cuna Awmmepa. 3akon Awmmnepa. Cuna Jlopenna. [IBukeHue 3apspKEHHBIX YacTHIl B
MarHMTHOM IIOJIE.

Maruutssbiii notok. Teopema Octporpaackoro-I'aycca ans MmarHuTHOro nosst. Pabora mno
MIEPEMELICHUIO IIPOBOJHUKA U KOHTYpa C TOKOM B MarHUTHOM I10JI€.

MarHuTHble MOMEHTBI  JIEKTPOHOB M aromMoB. HamarHmueHHocts. MarnuTtHas
BOCIIPUUMYHUBOCTD, €€ CBA3b C MATHUTHOM NPOHUIAEMOCTBI0. THIbl MarHeTukos. IIpupona
Jya- ¥ IapaMarHeTus3ma.

@®eppomarneTusm. MarnuTtHblli ructepesuc. Jlomensl. Touka Kropu. IIpumenenne
(heppoMarHeTuKoB.

SIBneHne DIIEKTpOMAarHUTHOM WHAYKUuU. 3akoH Papanes. Ero BeIBog M3  3akoHa
coxpaneHuns dHepruu. [IpaBuio JleHna. Bpamenue npoBoasieil paMKu B MATHUTHOM ITOJIE.
SBnenne camouHaykiuu. WHAaykTuBHOCTh. TOKM M HampspDKEHHMs IpPU 3aMBIKAHUU H
pa3MbIKaHuU 1eny. SBieHne B3auMHOM UHIYKIuH. [IpuHimn neficTBus TpanchopMaTopoB.
DHeprust MarHUTHOTrO NoJst. O6beMHast JIOTHOCTh SHEPTHH.

BuxpeBoe snextpuueckoe mone. Tok mnpoBoAMMOCTH U TOK cmemeHus. O6oOuieHue
TEOPEMBI O LIMPKYJISALUYA BEKTOPA HANIPSYKEHHOCTH MarHUTHOT'O IOJIA.

Cucrema ypaBHeHMI MakcBelia B MHTErpajdbHOU hopme. DIeKTpOMarHUTHOE MOoJIe.
Ilonsatue BosnHbl. KnHEMaTHKa BOJHOBBIX MPOLIECCOB. BONHBI IPOIOJIBHBIE U NTONIEPEYHBIE.
["apmoHnueckrne BoOJHBI. J[TMHA BOJHBI, BOJHOBOE YHCIIO. BOTHOBOW (DpOHT, BOITHOBAs
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KOMIIETCHIIUH

noBepxHOCTh. [lnockue u cdepuueckue BoJIHBL. YpaBHeHHe Oerymieil BoiHbl. das3oBas
CKOpOCTb. BoitHOBOE ypaBHEHHE.

43. Ilepenoc »Heprum BosHOW. [loTok BoNHOBOW sHepruu. BekTtop YmoBa. dusmueckue
CJIEACTBHS U3 ypaBHEHU MakcBeiuia.

44. JnexTpoMarHuTHbIE BOJIHBL. B0o30yX/1eHHEe 3JeKTPOMarHuTHBIX BoJH. JuddepenunanbHoe
ypaBHEHHUE AJIs AJIEKTPOMATrHUTHBIX BOJH. CBOMCTBA AJIEKTPOMAarHUTHBIX BOJH. IlepeHoc
SHEPTUU  BJIEKTPOMArHUTHOU BOJIHOM. Bekrop VYwmona-IlolinTuHra. [Ikana
AJIEKTPOMArHUTHBIX BOJIH.

YmeTn — TIPUMEHATh (PU3HYECKHE 3aKOHbI U (HU3U- IIpuMepHbIH BADHAHT HTOIOBOI'O TECTa

KO-MaTeMaTU4YeCKUl anmapar [yl peLIeHUs
TUIOBBIX 33Jay [0 OCHOBHBIM pa3jenaMm (u-
3K,

— IPUMEHATh (U3NYECKHE 3aKOHBI B IPO-
(beccnoHaIbHOM JEesTeIbHOCTH, UCIOIb30BATh
UX Ha MEXIUCUUIUIMHAPHOM YPOBHE;

— TMPHUMEHATh COBpPEMEHHOoe (hu3nyecKoe
o0opynoBaHue U MpUOOpPHl TpPH PpEHICHUU
MPAKTUYECKUX 3a7]a4;

— HCIOJb30BaTh OCHOBHBIE MpPHUEMBI 00pa-
OOTKHU 3KCTIEPUMEHTAIBHBIX JTAHHBIX;

— HCNOJb30BaTh CIOXKHBIE (PU3MUECKHE MO-
JIeNIN JIJIs1 OTIMCAHUs MPOLIECCOB, BEIOUpATh Me-
TOJIbI UX UCCIIEOBAHHUS

1. Uemy paBHA pa3HOCTh (a3 KoieOaHUH JBYX KOTEPEHTHBIX CBETOBBIX BOJIH, MPUXOISIINAX

A
B HCKOTOPYIO TOYUKY 5KpaHa € Pa3HOCTHIO X014 B E ?

2. Ilpu unTEepdepeHnu IByX KOT€PEHTHBIX BOJH C JUIMHON BOJHBI 2 MKM HHTEpP(EpEHIIH-
OHHBIM MUHHUMYM HaOJI0Ia€TCs TIPU Pa3HOCTH X0/1a, PAaBHOM. ..
1) 0 mxm; 2) 1 MKM; 3) 4 MxM; 4) 2 MKM.

3. ToHkas cTeKk/IsiHHas IJIACTUHKA C IMOKa3aTeJeM MpPeIoMIICHUs
n= 1,5 u TonumHo# d = 2 MKM moMeInieHa MEXIy ABYyMs CpeJlaMu C
MoKazareiasiMu mnpenomwsieHus N = 1,2 u ny = 1,6. Ha muactunky l
HOpPMaJIbHO MaJaeT CBET ¢ JUIMHOU BosHbI A = 600 HM. Pa3zHocTh X012 d|
HUHTEpPEPUPYIOLIUX OTPAXKEHHBIX JIyueH paBHa...

1) 9000 um; 2) 3000 uM; 3) 5700 HM; 4) 6000 HM.

n

Nz

4. OneiT FOHra npoBoautcs B xKeaToM cBeTe. Kak M3MEHHUTCS pacCTOSHUE MEXAY COCEAHU-
MU UHTEPPEPEHLIMOHHBIMY TOJIOCAMH Ha KpaHe, €CJIM BMECTO >KEeJITOr0 MCIOIb30BaTh (roie-
TOBBIN CBET?

1) yBenuuurcs;  2) yMEHBIIUTCS, 3) octaHeTcss HEU3MEHHBIM; 4) IPyroi OTBET.

5. Ha qnadparmy ¢ KpyriasiM OTBEpCTHEM, PAIUyC KOTOPOro paBeH =1,73 MM majgaeT mioc-

kast BostHa ¢ A=0,6 MkM. 3a nuadparmoii Ha pacctossHuK b=1 M or Hee HaxoauTcs SKpaH. UTto
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Oyznet HaOIoIaThCs B IEHTPE IKpaHa?

1) TeMHOE NSAITHO, TaK KaK B OTBEPCTUH YKJIAJbIBAtOTCS 2 30HBI PpeHers;

2) cBeTJioe MATHO, TaK Kak B OTBEPCTUH YKIIAIbIBaIOTCs 5 30H Dpenens;

3) cBeTIIOE MATHO, TaK KaK B OTBEPCTUH YKIIAAbIBaIOTCS 3 30HbI DpeHens;

4) TeMHO€ MATHO, TaK KaK B OTBEPCTHH YKJIaIbIBatoTCs 4 30HbI DpeHens.

6. udpakmuonnas pemerka nmeeT 400 mrpuxoB Ha mauuHe 2 MM. OHa pacnosio’keHa Ha
paccrosinuu 1 M OT 3kpaHa. Pemnierka ocBemiaercst O€ibIM CBETOM C JJIMHOW BOJHBI KPACHOTO
ceeta 720 amM u duoneroBoro ceera 430 M. llupuHa criekTpa mEpBOro MOpsaKa Ha SKpPaHEe

paBHa...
1)5,8cm; 2) 6,1 mm; 3) 3,7 um; 4)2,6 cMm.

7. Ilpu majgeHnu cBeTa U3 BO3/1yXa Ha AUDIICKTPHUK OTPAKEHHBIN JIyd ITOJTHOCTBIO MOJISAPU30-
BaH Ipu yrie nagenus 60°. [Ipu 3Tom yron npesomiieHus paBeH...

1) 30°; 2) 45°; 3) 90°; 4) 60°.

8. Ecnu npu npoxokJI€HUN €CTECTBEHHOTO CBETA Yepe3 JIBa MOJISIPU3aTOpa MHTEHCUBHOCTD
€ro yMEHbIIAaeTCsl B 4 pa3a, TO Yroyl MeXAy IUIOCKOCTSAMH MPOIYCKaHUs MOJISIPU3ATOPOB pa-
BEH...
1) 30°; 2) 60°; 3) 45°; 4) 90°.

9. OnpenenuTh, BO CKOJIBKO pa3 HEOOXOJUMO YMEHBIIUTh TEPMOJUHAMUYECKYIO TeMIlepa-
Typy YEPHOTO Tella, 4TOObI €ero HepreTuieckasl CBeTUMOCTh Reocnabumacs B 16 pas.

10. Ha pucyHke moka3aHbl HalpaBJIeHUs] pEHTT€HOBCKOTo (o-

!
TOHA, MAJAONIEro Ha MuleHsb (y), paccesHHoro ¢orona (Y ) u

ANEeKTpoHa oTna4u (e). YToll paccesHus 90°, HaIpABJICHUE JBU-
JKEHUs 2JIEKTPOHA OTJIA4yM COCTABIIAET C HANPABICHHUEM Malaro-
mero (GoToHa yrom ¢ = 30%.Ecim UMIYJIbC Majaroero GoToHa
Po, TO UMITyNIbC 3TIEKTPOHA OT/IAYU PABEH. . .

2
D g Pei) 15+3Pe:  3) 1,5P 4) /3P,
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Mnanaupyemblie pe3yabTaThl O0yUeHUS

OneHouHble CpeCTBA

11. Dueprus dortona, moryomnaemMoro GoToKaTo10M, paBHa 5 3B. Pabora BbIxo/1a 371€KTpOHA
paBHa 2 »B. BenuunHa 3aep>KUBAIONIETO0 TMOTEHIIUANA, TP KOTOPOM MPEKpaTHics (OTOTOK,
paBHa...

1) 7 B; 2) 3B; 3) 2,5 B; 4) 10 B.

12. Ha pucynke u300pakeHbl JIB€ BOJIbTaMIIEpHBIE Xa- Is
PaKTEepUCTUKH BaKyyMHOro ¢oro3nementa. Eciu E -
OCBEIIEHHOCTh (POTOKATOJA, V - YacToTa IaJaroliero Ha 2

Hero ceera, ly —cuna GoToToKa, TO I JAHHOTO Ciydas
CIIPaBeJUIMBHI COOTHOIICHHS . . .
1) vi>vy, E1 =By 2) vi<ivy, E1 = Ey; Uz U v
Hvi=va, E> By 4)vi=vy, E1<E 2 !

13. JlivHa BOJHBI 3J€KTPOMAarHUTHOTO M3JIy4EHHUs, UCITyCKaeMOro aToOMOM BOJOpOJia IpH
NEepexXoac B HEM 3JICKTPOHA CO BTOPOI'0 SHEPIreTUICCKOIo YPpOBHS Ha HepBLIfI paBHa...
1)1,21:107 m;  2)3-109w; 3) 5,810 m; 4) 23-10° m.

. V, o
14. OTHOLIEHNE CKOPOCTEN IBYX MHKPOYACTHIL \/_1 = 4. Ecin ux UIMHBI BOJH e bpoins
2

m
YIIOBJIETBOPSIIOT COOTHOIICHHIO A = 21, TO OTHOIIEHHE MACC 3TUX YaCTUI] —— PaBHO ...

my

1)2; 2) s 3) Ya; 4) 4.

15. OnpenenuTh HETOYHOCTh B OMPENEICHUU KOOPAUHATHI lez
AJIEKTPOHA, NBIIKYIIETOCS B aTOME€ BOJOpPOAA CO CKOPOCTHIO
1,2-106 M/C, eclii AOIycKaemasi HETOYHOCTh B OINpeAeTICHUN
ckopoctu coctaBisieT 10% OT ee BETMYHHBI.

16. Ha pucynke n3zo0paxkeHa MJIOTHOCTh BEPOSITHOCTH OOHA- V

\ 4

PYXKCHUA MUKPOYACTHULIBI HA PA3JIMYHBIX PACCTOAHHUAX OT «CTC- 0
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

£
HOK» sIMBI. BeposiTHOCTD ee 0OHapyKeHns Ha ydacTke 4
1) Ya; 2) Va; 3) ¥a; 4)0; 5) 1.

17. BJ'ICKTpOH B aTOMC BOJZ0OpoJa Iepemeii 3 OCHOBHOI'O COCTOAHUA B BO36y>K,I[eHHOG cn-=

4. Paguyc ero 60pOBCKO OPOUTHL...

1) yBenuumiica B 16pa3; 2) He u3mMeHwics; 3) yBeauuuics B 3 pa3za; 4) ymensiuuics B 16 pa-

3a.

18. 3akoH coxpaHEHUS MOMEHTAa MMITYJIbCa HAKJIaJbIBACT 4
OTpaHUYEHUS] HAa BO3MOXHBIE MEPEXObl AJIEKTPOHA B aTOME C s p d .)r

OJTHOTO YPOBHS Ha Jipyroil (mpaBuio otOopa). B sHeprernye- 4
CKOM CIIEKTpe aToMa BOJIOpoja (CM. PUCYHOK) 3alpelieHHbIM — A &

MEePEXOOM SIBIISIETCS. .. / 3
1) 4f —3d,; 9
2) 3d - 2s;
3) 4s — 3p;
4) 2p — 1s.
19. CocrosiHME, B KOTOPOM HAaXOIUTCS aTOM, XapaKTEpHU3Y- 1

€TCsl 3HAUEHUEM IVIaBHOT'O KBaHTOBOro uucia N = 4. Yemy pas-
Ha KPaTHOCTb BBIPOXKIEHUS YHEPIETUYECKUX YPOBHEH 3TOTO aTOMA.
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CTpyKTypHBIii

JIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OneHouHble CpeCTBA
KOMIETEHINH
2n Ze*
2 i e
VW+—| E+ 2 Y =0

20. Crammmonapnoe ypaBuenue Illpeaunrepa umeet Bujg h TEor . 910
YpaBHEHUE ONUCHIBAET. ..

1) cocrosiHUE TEKTPOHA B BOJIOPOAOIIOT0OHOM aTOME;

2) IBM)KEHHE CBOOOIHOM YaCTHIIbI;

3) cocTostHHE 3IEKTPOHA B TPEXMEPHOM MOTEHIIMATEHOM SIIUKE;

4) TUHEHBIA TapMOHUYECKUIN OCLUIIIATOP.

21. Ompenenute eprUo TOTypachaa paaioakTHBHOTO H30TOMa, eCiid 5/8 Ha4allbHOTO KO-
JIMYECTBA SJIEP ATOr0 N30TOMA pacmanoch 3a BpeMs t = 849 c.

22. Sapo 6epunust %gKSaXBaTI/IJIO aeKTpoH n3 K-o6omouku aroma. Kakoe simpo oOpazoBa-
nock B pesynbrate K-3axBara? Hamucats peakmuio K-3axBara.

23. OmpenenuTh Maccy HEHTPAIBHOTO aTOMa, €CITU SAPO ITOTO aTOMa COCTOUT M3 JIBYX HPO-
TOHOB U OJTHOTO HEWTPOHA U DHEPTHUs CBA3M siipa paBHa 7,72 M»B.

24. Kakue H3 TMpOLECCOB 3allpellleHbl 3aKOHOM COXpaHEHUs JENTOHHOro 3apsiia?
)n—pte-+v;

2)pte-—-n+v.

p—n+e +v.

Bnanets — TMPaKTUYECKWMHU HaBBIKAMH HCIIOJIb30Ba- OCHOBHBIMH OILIEHOYHBIMH CPEICTBAMHU TIAHUPYEMBIX PE3YJIbTATOB O0YUYEHUS TaHHOTO pasJie-

HHﬂSHeMeHTOBQHBHHCCKOFOSKCHGPHMCHTaH
peHiCHUA (I)I/IBI/ILIGCKI/IX 3aa4 Ha JpYTHUX JUC-

OUITIIMHAaX

J1a cIy’KaT JlabopaTOopHbIe pabOThl M MHAWBUIyaJIbHBIE 3a/1aHUS KaXKA0r0 CEMECTpa.

Ilepeyennb J1abopaTopHBIX padoT
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

— HaBBIKAMH U METOJIMKaMH 000011IeHus pe-
3yJIbTAaTOB PEUICHUS 3a1a4, SKCIIEPUMEHTAIb-
HOM JIeSITeIbHOCTH;

— MerofaMu paboThl HA OCHOBHBIX (hu3Hye-
CKHX IpuOOpax;

— MEeTOJaMHM SKCIIEPUMEHTAIILHOTO UCCIIE10-
BaHus B (pu3MKe (MJIaHUPOBAHUE, TIOCTAHOBKA
1 00paboTKa IKCIIEPUMEHTA);

— BO3MO’KHOCTbIO MEKIUCLUIUINHAPHOTO
IIPUMEHEHUS 3aKOHOB (DU3UKH;

— cmocobaMu COBEpIIECHCTBOBaHMS Tpodec-
CHOHAJIbHBIX 3HAHUW M yMEHUH IIyT€M MHC-
MOJIb30BaHUsI BO3MOXKHOCTEH HH(OPMALIUOH-
HOU CpeJpbl.

Ne 4 «MccnenoBanue BpalaTeapHOTO ABUKEHUS TBEPAOTO TeJla BOKPYT HEMOJBUKHOM OCH»

Ne 5 «Omnpenenenune xapakTEepUCTUK 3aTyXaIOMUX KOJIeOaHu (PU3HIECKOTO MAsITHIKAY

No 11 «M3ydyeHue cTaTUCTUYECKUX 3aKOHOMEPHOCTEN»

Ne 14 «Onpenenenue nokasarens aguadarsl merogoM Knemana u Jlezopmar

No 24 «Pacmmpenue npenena usMepeHus: aMiepMerpa NOoCTOSHHOTIO TOKa»

Ne28 «Omnpenenenre WHAYKTUBHOCTH KaTYIIKH M MarHUTHOW MPOHHUIIAEMOCTH (hEeppPOMArHuT-
HOT'O Teja

Ne 32 «Ompenenenne panuyca KpUBU3HBI JIMH3BI M TIOJIOCH TIPOITYCKAHUS CBETOPHIIBTPA C T10-
Mouibio Kojiel, HproToHa»

Ne 34 «Omnpenenenue UIMHBI CBETOBOM BOJHBI U XapaKTEPUCTUK AU(PPAKITUOHHON PELISTKI
No 35 «Onpenenenue KOHLEHTPALMK PACTBOPOB caxapa U MOCTOSTHHOM BPALLIEHUS

Ne 36 «CHsTue BONbTaMIIEPHBIX XapPaKTEPUCTUK (HOTOIIEMEHTA U OIPENEICHUE €ro YyBCTBU-
TEIbHOCTH

No 41 «MccnenoBanue Bo30YyXIEHUSI aTOMOB Ta3ay

Ne 42 «Omnpenenenue ri1aBHbIX KBAHTOBBIX UMcell BO30YKIEHHBIX COCTOSIHUI aToMa BOJIOpOIa
Ne 51 «M3y4yeHne 3aKOHOMEPHOCTEMN a-pacnaza

Ne 53 «Omnpenenenne MakCUMalbHON SHEPTrUU B-4acTHIl U UACHTU(DUKAIMS PAAUOAKTUBHBIX
IpernapaToB»

Tembl 1151 CAMOCTOSITEILHOIO M3Y4YCHHSA

1. Bemnyxaennsle konebanus. Pesonanc.

2. BonHbl. YpaBHeHHe II0CKON BONHBIL. Pa3zoBas CKOPOCTh, UIMHA BOJHBI, BOJTHOBOE YHCIIO.
WNuTtepdepennus u nudpakuns MEXaHUYECKUX BOIH

3. MexaHuKa XUJKOCTEN U Ta30B.

4. PeanbHbI€ ra3sbl.

5. DneMeHTHI HepaBHOBECHON TEPMOAMHAMUKHU.

6. IlpyHUIKI OTHOCHUTEIBHOCTH B 3JIEKTPOJMHAMUKE. MarHuTHOE MoJie KaK pelITUBUCTCKUN
3¢ exT.

7. CepeyHUKHU B KaTyllIKaX HHAYKTUBHOCTH. Buxpessie Toku dyxko.

8. B3zaumoseiicTBue M3IIyyeHHsI ¢ BEIIECTBOM: JaBJIEHHE CBETA, JIOMHUHECHECHIINS, (POTOXUMU-
YECKUE SIBICHUS, UCTIEPCHSL.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

9. DHepreTn4eckuii ClIEeKTp aTOMOB M MOJIEKYJI, IPUPOIa XUMUUECKOM CBA3H.
10. SAnepnas ¢pusuka. TepmosiaepHas sHeprus. JHepreTuka OyayIero.
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0) Ilopsinok mpoBeneHUs] MPOMEKYTOYHOH aTTeCTALMH, NMOKa3aTeJld W KPHUTEPHH
OlLlCHMBAHHSA:

IIpomexxyTouHast arrecrauus 1o AUCHUIUIMHE «DuU3MKa) BKIIOYAET TEOPETUYECKUE BO-
IPOCHI, MO3BOJISIONINE OLEHUTh YPOBEHb YCBOEHHUS OOYHYaIOIIMMHUCS 3HAHWUH, U MPAKTUYECKUE
3aJ]aHusl, BBISBIISIONINE CTEIEHb C(OOPMUPOBAHHOCTH YMEHUH U BIIaICHUH, TPOBOIUTCA B (hopme
3a4eTa U 3a4eTa ¢ OLICHKOM.

3ayer ¢ OLUEHKOW MO JAHHOM JWCHUIUIMHE MPOBOJUTCS B NMHUCBMEHHOM BHIE B (opme
UTOTOBOTO TECTA.

IHoka3aTesu 1 KPpUTEPUM OLIEHUBAHMSI 3249€TAa C OL[EHKOM:

— Ha OLIEHKY «OTJIHYHO» (5 6ayioB) — 0Oyyaromuiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIMI1, BCECTOPOHHEE, CUCTEMAaTUYEeCKOe U ITyOOKOe 3HaHUE y4eo-
HOTO MaTepualia, CBOOOIHO BBINOJHSET MPAKTHUECKUE 3alaHUsl, CBOOOJIHO ONEpUPYET 3HAHMUSI-
MU, YMEHUSMU, IPUMEHSET UX B CUTYAIUSAX MMOBBIIIEHHON CI0KHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOy4arouuics IEMOHCTPUPYET CPEIHUM YPOBEHBb
c(OpMUPOBAHHOCTH KOMIIETCHLIUNA: OCHOBHBIC 3HAHUS, YMEHHUSI OCBOEHBI, HO JIOMYCKAIOTCS He-
3HAYUTEJIbHBIC OMIMOKH, HETOUHOCTH, 3aTPYJHECHUS MPH AHATUTUYECKUX OMNEpaIisaX, IepeHoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAI[HH.

— Ha OILICHKY «YJAO0BJIETBOPUTEILHOY» (3 Oaiia) — 00yJaromuicss AeMOHCTPUPYET MOPOTO-
BbIil ypoBeHb C(HOPMUPOBAHHOCTU KOMIIETEHIINI: B X0/1€ KOHTPOJIbHBIX MEPONPUATUI TOMyCKa-
IOTCSI OIIMOKH, TPOSBIISIETCS OTCYTCTBHE OTAEIBHBIX 3HAHUW, YMEHUH, HABBIKOB, 00yYarOIIUIACs
WCIBITHIBACT 3HAYUTENIbHBIC 3aTPYJHEHUS MPH OMEPUPOBAHUU 3HAHUSIMU U YMEHUSIMU TPU UX
NepeHOCe Ha HOBBIE CUTYAIIHH.

— Ha OLIEHKY «HEeYAO0BJIETBOPUTEIbHO» (2 Oanna) — oOydaromuics JeMOHCTPUPYET 3Ha-
Hus He O6oJee 20% TeopeTHuecKoro mMarepuana, JOMyCKaeT CYIIeCTBEHHBIC OMIMOKU, HE MOXKET
MOKAa3aTh UHTEIJIEKTyaJIbHbIe HABBIKU PEUICHHS MPOCTHIX 3a/1ad.

— Ha OIICHKY «HeYyIOBJIETBOPHUTEJbHO» (1 Oaimn) — oOyuaromuiics HE MOXET MOKa3aTh
3HaHMS HA YPOBHE BOCIPOM3BEICHUS U OOBSCHEHHsS] MHPOPMAIMH, HE MOXKET MOKa3aTh WHTE-
JICKTyaJIbHBIC HABBIKK PEIICHUS MPOCTHIX 3a/1a4.



8 YueOHO-MeTOANYECKOEe U HH(POPMAIMOHHOE O0ecreueHue TUCIUILIN-
HbI (MOTyJIA)

a) OcHoBHas JIMTepaTrypa:

1. Jemunuenko, B.U. ®usuka [DnekTpoHHslit pecypc] : yuedbnuk / B.W. Jlemuguenko, U.B. [le-
MUTYEHKO. — 6-¢ u3f., mepepad. u pon. — M.: MHOPA-M, 2016. — 581 c¢. — Pesxxum jpocryma:
http://znanium.com/bookread2.php?book=469821 — ISBN:978-5-16-010079-1.

2. Ky3ueno, C.1. ®usuka: Mexanuka. Mexanndyeckue koiebaHusi U BOJIHBI. MoJeKyssipHas
¢uzuka. TepmonuHamuka [DneKTpoHHBIN pecypc] : YueoHnoe nmocodue / C.M. Ky3nenos. - 4-€
u3J1., uctp. u goi. - M.: By3osckuii yueonuk: HULL UHOPA-M, 2014. - 248 c. — Pexxum nocty-
na: http://znanium.com/bookread2.php?book=412940 — ISBN 978-5-16-101026-6

3. Ky3uenos, C.1. ®uzuka: OCHOBBI AIEKTPOAUHAMUKH. DIEKTPOMArHUTHbIE KOJIeOaHUs U BOJI-
HBI [ DneKTpoHHBIH pecype] : YuebHnoe nmocodue / C.1. Ky3neuos. - 4-e u3z., ucnp. u joi. - M.:
ByzoBckuii  yueOnuk: HUL[ HUHDPA-M, 2015. - 231 c¢. — Pexum jgocryma:
http://znanium.com/bookread2.php?book=424601 — ISBN 978-5-16-101657-2

4. Kysneuon, C.11. ®usuka. BonHoBas ontuka. KBaHtoBas npupoja uzinydeHUs. DJIEMEHTbI
aTOMHOM U siiepHOH (u3uku [ DnekTpoHHbIi pecypc] : Yueob. noc. / C.1. Ky3nenos, A.M. Jluaep
- 3-¢ u3n., nepepad. u gom. - M.: By3os. yue6.: HULl MHD®PA-M, 2015 - 212 ¢. — Pexxum j0-
crymna: http://znanium.com/bookread2.php?book=438135 — ISBN 978-5-16-100426-5

0) /lomoJiHUTE IbHAS JIUTEpaTypa:

1. Usnues, A.Jl. ®usuka [DnekTpoHHBIN pecype] : yuebnoe nocodue / A./l. BnueB. — Dnek-
TpoH. madH. — Cankr-Ilerepoypr : Jlawp, 2009. — 672 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/163. — 3aru. ¢ 3xpaHa.

B) MeToanyeckne yKazaHus:

1. Mexanuka. MonekynsipHas ¢pu3uKa U TepMOJAMHAMMKa [ DIEKTPOHHBIN pecypc] : maboparop-
Helil npaktukyM / E. H. Acranos, 3. H. botuesa, JI. C. [lomxenkosa u ap. ; MI'TY. - MaruuTto-
ropck : MI'TVY, 2016. - 1 sanextpoH. ont. auck (CD-ROM)

2. Dnektpoctaruka. [TocrosHHBIA TOK. [Tekcr] : maboparopHsii mpaktukyM / [M. B. Beuepkun,
E. E. Enuceesa, C. I'. IlleBuenko ; nog pea. M. B. Beuepkuna] ; MI'TY, [kad. duzuku]. - Mar-
Hutoropck, 2011. — 60 c.: ui., Tab.

3. Beuepkun, M. B. DnexTpocraTika 1 MOCTOSHHBIN TOK [ DJIEKTPOHHBIN pecypc] : IpakTUKyM /
MI'TY, Un-T sHepreTuku u aBTomatuku, Kad. ¢usuku. - Marauroropck : MI'TY, 2012. - 1
a5eKkTpoH. ont. auck (CD-ROM)

4. DnextpomarHeTusM. OmnrTuka: J1aboOpaTOpHBIA NPAKTHKYyM MO AucuuIUMHE «Dusuka» s
CTYAEHTOB Bcex crenuansHocteil / M.b. Apkymuc [u np.]. — Maruutoropck: 'OY BIIO
«MI'TVY», 2009. - 102 c.

r) [IporpammHoe o6ecrieuenne u UHTepHeT-pecypcehi:

1. Microsoft Windows Vista Business Russian Upgrade Open License Pack Ne nwmensum -
45853043, nauano skcrnyatauuu 13.04.2012, cpok neiicTBus - HE OrpaHHYEH.

2. Microsoft Office Professional Plus 2010, Ne munensum -60241713 Havaso SKCIuTyaTaruu
13.04.2012, cpok neiicTBUSA - HE OTPAaHUYEH.

2. Wnrepuer-rectupoBanue B chepe obpazoBanus http://www.i-exam.ru.



http://znanium.com/bookread2.php?book=469821%20
http://znanium.com/bookread2.php?book=412940
http://znanium.com/bookread2.php?book=424601
http://znanium.com/bookread2.php?book=438135
http://www.i-exam.ru/

3. Dnekrponnas oudauoreka http://e.lanbook.com/.

9 MaTtepuajibHO-TEXHHYECKOe o0ecreyeHne TUCUUIINHBI (MOLYJIs1)

MaTepI/IaJIBHO-TGXHI/I‘-IeCKOC obecrneucHue JUCHHUIIIMHBI BKIIIOYACT:

Twun u Ha3BaHHE AyAUTOPHUH

OcHareHue ayIuTOpuu

YueOHble ayIuTOpUU Uit | MynbTUMeIMiiHBIE CPENCTBA XPAaHEHUs, Mepejadu |

IPOBE/ICHUS 3aHATHH | IpelCcTaBIeHMs HH(OPMALIHH.

nekionHoro tumna (Ne388, 394)

VYuebHas ayauTopus s | JlabopaTtopHble YCTaHOBKM, H3MEpUTENbHbIE NPUOOPEI

IIPOBECHUS 71a0opaTOpHBIX | AJIsl MPOBEICHHs Ta00paTOPHBIX PadOT:

pabor: JlaGoparopust « | 1. banmnucTuyeckrue MassTHHKH.

MexaHuKH, MoJieKyisipHoi | 2. MastHuk O6epoeka.

bu3ukn  u TepMOAUHAMUKMY | 3. Du3HUYECKU MasTHUK.

(Ne175) 4. locka l'anbTOHA.
5. JlaGopatopHass ycTaHOBKa Ui HCCIEIOBaHUS
pacnpesiesieHuss TEPMO3JIEKTPOHOB IO MOJIYJII UX
CKOpOCTH.
6. JlaGoparopHasi yCTaHOBKAa JUJIA  OIPEICICHUS
nokasaresei aauadarsl y metooM Kiemana u Jlezopma.
7. JlaGoparopHasi ycTaHOBKAa J/Jii IPOBEPKH 3aKOHA
BO3PaCTaHMs SHTPONMHU B mpouecce aupdy3uu ra3os Ha
MO/JIEJIH NEPEMEIINBAHNS IapOB.
8.JJaboparopHast ycTaHOBKa Uil HPOBEPKH 3aKOHOB
BO3pacTaHUs SHTPONUH B MPoOIEcce TEMI000MEHa.
9.VcraHoBka J1abopaTopHasi s U3y4eHHs 3aBUCUMOCTH
CKOPOCTH 3BYyKa OT Temneparypsl "MP-C3-M"
10. VYcraHoBka naboparopHass i HUCCIEIOBaHMS
Ter10eMKocTH TBeporo tena "M®-TET-M".
11. VYcranoBka mabopaTtopHas [uid ONpPEIEICHHS
YHHUBEpCcaIbHOU razoBoii nmocrosiHHoi "M®-OI'TI-M".
12.Cten n1abopaTopHbIi ra30BbI€ MPOLIECCHI.
13. MepuTenbHbII HHCTPYMEHT.

VYyebHast ayauTopus s | JJabopaTtopHble YCTaHOBKM, H3MEpUTENbHbIE MPUOOPHI

POBECHUS 71ab0paTOPHBIX | IS MPOBEACHUS Ja00paTOPHBIX paldoT:

pabor: JlaGopatopus | 1.JlaGopatopHass ~ ycTaHOBKAa  JUIi  HCCIIEIOBaHHS

«ONeKTpuyecTBa U ONTUKWU» | DJIEKTPOCTATUYECKOrO IMMOJII C TOMOIIbI0 OJUHAPHOTO

(Ne179) 30H/1A.

2. YcraHoBKa Ui IIyHTUPOBAHUS MUJLJIMAMIIEpMETpa.

3. VYcraHoBka saboparopHas Ul ONpeAeeHUs
UHAYKTUBHOCTH coJieHoU 1a u MarHMTHOMN
IIPOHUIIAEMOCTH.

4. YcraHnoBka jabopaTropHas JUIsl U3y4yeHUS pPe30HaHca
HaANPsDKEHUHN U ONIPENIENIeHNs] HHIYKTUBHOCTH

5. JlaGopaTtopHasi yCTaHOBKa IJisi HW3YYCHHS JIJTUHBI
CBETOBOM BOJIHBI M XapaKTEPUCTUK JU(PPAKIIMOHHOM
PEIIEeTKHU.

6. JJabopaTopHast ycTaHOBKa JUIsl OIIpENCIICHUs pajnyca
KPUBU3HBI JINH3bI U IJTMHBI CBETOBON BOJIHBI C TOMOUIBIO
koJiery HerotoHa.

7. JlaGoparopHasi yCTaHOBKAa JJIA
KOHIIEHTpAlluM  PacTBOPOB caxapa

onpeaeIIeHus
U IIOCTOSHHOM
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Tun u Ha3BaHue ayuTOpUN

OcHallleHue ayauToOpuun

BpAILCHHUS.
8. McTouyHNKY MUTaHUSI TIOCTOSIHHOTO TOKA.

9. Marasun emkocteit Time Electronics 1071.

10. Marasun emkxoctu P-513.

11. Mara3un ungykruBHocteil Time Electronics 1053.
12. Mara3unsl conpotuBieHunii P-33.

13. Mynbtumerpsl nugppossie MAS-838.

14. Myastumerpsl APPA 106,203,205.

15. Ocummnorpad neyxkanansubiii GOS-620 FG.

16. Ionspumerp CM.

17.MepuTenbHbIil HHCTPYMEHT.

VYuebHas ayauTopus s | JlJabopaTtopHble yCTaHOBKHM, H3MEpPUTENbHbIE MPUOOPEI
IIPOBECHUS 1a0opaTOpHBIX | AJIsl MPOBeIeHHs Ta00paTOPHBIX PadOT:
pabotr: JlaGoparopus «Atoma, | 1.JIaGoparopHas ycraHoBka Juis "M3yueHHs] BHELIHETO
TBeporo Teina, saapay (Nel77) dorordpdekra”.
2. YcTaHOBKa JUIsl U3y4EHHUs CIIEKTPa aTOMa BOJOPOAA U
omnpezeneHus nocrostHHou Punbepra.
3. VYcraHoBka sabopaTropHas Ul ONpeAeeHHUs
MOTEHIIMaIa BO30OYKISHUS Ta3a.
4. YcraHOBKa /715 ONIpe/ieNIeHus JUIMHBI Ipo0era 4acTull
B BO3/yXE€.
5. M3meputens ckopoctu cuera YUM2-2.
6. Monoxpomaropst MYM-1.
7. Mynetumerpsl APPA 205, 207.
8. Ocmwmnorpad nByxkananeHbii GOS-620 FG.
9. MepuTenbHbII HHCTPYMEHT.
YueOHbIE ayIUTOpUN st | MTHTepakTHBHAS JOCKA, IIPOEKTOP;
POBEICHUS NPaKTUYECKUX | MynbTUMETUITHBIN TPOEKTOp, SKpaH.
3aHATUH, IPYIIIOBBIX "
UH/IMBUYaJIbHBIX KOHCYJIbTALUH,
TEKYIIETo KOHTPOJIS "
POMEKYTOUHON aTTecTaluu
(Ne185, 198, 181, 183)
YueOHble ayIUTOpUHU nist | [lepconansbie kommbroTepsl ¢ maketom MS Office, ¢
BBITTOJTHEHHSI KypCOBOTO | BBIXOJJIOM B MHTEpHET M C JOCTYIOM B DJIEKTPOHHYIO
IPOEKTHUPOBAHUS, IOMEIIEHUS I | HHPOPMALMOHHO-00pa30BaTEIbHYIO cpeny
CaMOCTOSITEJIBHOU paboThl. | yHUBEpCUTETA.
(Ne182)
[Tomemenne s xpaHeHuss u | Cremnaxw,  cedpsl s XpaHEHHS  y4eOHOTO
npopHIAKTHIECKOTO 000py10BaHUSI. WNucTpymeHTHI ISt peMoHTa
o0cCTyKUBaHUS yueOHOro | 000pyI0BaHMUS.

obopynoBanus (Nel79a, 191)
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