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1 leab TUCHUILIHHBI.
B pesynprare OCBOCHHMS MaHHOW JUCHUIUIMHBI y OOYy4YaroImIerocss JOHKHBI OBITh
chopMHUpPOBaHBl KOMIIETCHIIMM OCHOBHOW MPOQECCHOHATBHONW 00pa30BaTeIbHONW MPOTpaMMBbI

OakanaBpuarta (nanee - OITOII): OIIK-1, I1K-3

ConeprxaHre KOMIETEHIMH KaK ITAaHUPYEMBIX PE3YIbTaTOB 00YUYECHHUS IO AUCITUTIINHE

cM. Tabnuny 1.

Tabnuna 1 - ®opmupyemMbie KOMIETEHIIUU, MHIUKATOPHI KOMIIETCHIINH, 3HAHUSI, YMEHUS, HABBIKU

(3YB), popMupyembie TUCITUATIITUHON

Kon u Ha3zpanue Nuaukatopel 10CTHXXEHUS 3HaHus, yMeHus, HaBbIKK (3YB),
KOMITETCHIIMH KOMIIETEHIINH, dbopMupyeMbIe TUCITUTUIMHON
3aKperyIeHHbIE 32
IUCHUIIIIMHON
OIlK-1 Cnocoben OIIK-1.2 Cnocoben | 3HaTh:
YYHUTHIBATH YUYUTBIBATh COBPEMEHHBIC | -TCHJICHIIMM  PA3BUTHS TEXHUKU B
COBPEMCHHBIC TEHJICHLIUU pa3BuTus | obsactu obeCrieueHuss TexHocepHOn
TCHICHIIMM Pa3BUTHS | TEXHUKM M TEXHOJIIOTMH B | O€30MAaCHOCTH;
TEXHUKH U TEXHOJIOTUH | 00J1acTH o0ecTeYeHns | ~-BO3MOKHOCTH UCIIOJIb30BaHUS
B obnactu TeXHOC(EPHOU M3MEPUTEIBHOU TEXHUKHU B
TexHochepHon 0e30MacHOCTH, npodecCuOHaNBHOM e TEIbHOCTH.
0€30IacHOCTH, M3MEPUTEIBHOU U | YMETh:
WU3MEpUTENbHON U | BBIYHMCIUTEIBHON TEXHUKH, | -UCIIOJIB30BaTh B IPO(ECCHOHATLHOM
BBIYUCIIUTEIILHON UH(OPMALIMOHHBIX NEATETbHOCTH  M3MEPUTEIBHYI0 U
TEXHHKH, TEXHOJIOTUM B CBOEH | BBIYHCIHUTEIBHYIO TEXHHKY.
MH(pOPMAITMOHHBIX npoQeCCHOHAIBHON Bnaners:
TEXHOJIOTUI npu | JEATEIbHOCTH -BIIaJIETh HaBBIKAMU  HWCIOJB30BaHUS
peleHnn THTIOBBIX U3MEPUTEIIBHOW U BBIYUCIUTEIHHOMN
3amady = B o0mactu TEXHUKH B npohecCHOHATBLHOM
npodeccroHanbHOI JIeSITEIIbHOCTH.
NeSATEIbHOCTH,
CBSI3aHHOM C 3alIUTOMN
OKpYKarollen cpeasl U
obecrieueHreM
0€e30MacHOCTH
YeJIOBEKa
IK-3 Cnocob6en | [1IK-3.1 Ucnons3yet | 3HaTh:
WCIIONB30BaTh 3aKOHBI | METOJABI PEIICHHS 3a/lad B | - 3aKOHBI U METOBI (PH3UKH,
u MeTOJIbl | obmacTu TexHoc(hepHOU | HeOOXOIUMBIE JUTSl PEIICHUS
MaTEeMaTHKH, 0€30MacHOCTH C TOMOIIBIO | MPOPECCHOHATBHBIX 3a]1a4.
€CTECTBEHHBIX, 3aKOHOB u METO/IOB | YMETh:
T'YMaHUTapHBIX U | MATEMaTHKH, - MPUMEHSITh OCHOBHBIE 3aKOHBI U
SKOHOMUYECKHX HayK | €CTECTBEHHBIX, METOJIbI (pU3UUEeCKON HAyKH TIpU
pu pElIeHNH | TYMaHHTAPHBIX U | pereHuu npodecCHoHambHbIX 3a/1a4.
npodeccnoHaNbHBIX HKOHOMHUYECKUX HAYK Brnanets:
3amad, npumenate Ha | [IK-3.2 CraBur, mpoBogwr, | - CIIOCOOHOCTBIO peliaTth
MIPaKTUKE HABBIKM | OMUCBIBAET HCCIEAOBaHUsA, | podeccnoHalbHbIe 3a71a4u B
MPOBEACHUS u | B TOM YUCJI€ | UCCIENOBATEILCKOW ¥ TPHUKIATHOU
OTHCAHUS AKCIIEPUMEHTAIIbHbIE JIeATETbHOCTH,  MCIOJIb3ysl ~ OCHOBBI
UCCIIEIOBaHUi, B TOM bu3uky.
qyucIie
9KCIIEPUMEHTAIBHBIX




2.00b6M U TPYA0EMKOCTH IMCHUIJIMHBI 10 BUAAM Y4eOHbIX 3aHATHI.

DopMbI NIPOMEKYTOUYHOM ATTECTALUU.
Tabmuna 4 — O0beM U TPYAOEMKOCTh JUCIUTUINHBI TIO BUJAM Y4eOHBIX 3aHATHN

Bcero yacoB
JUIA OYHOU IS
dbopmbl 3a04HOMN
O0BéM TMCHUIIIMHBI o0y4eHus (ouHo-
3a04YHOM)
dbopmbl
o0y4eHus
OO6m1ast TpyA0EMKOCTh JTUCITUTUIHHBI 288
KonrtaktHas paboTta 00y4Jaroniuxcs ¢ mpernoaaBaTenem (1o 24
BHJIaM Y4€OHBIX 3aHSATHH) (BCETo)
AynuTtopHas pabota (Bcero): 24
B T. YUCJIE:
Jlexun 10
CemuHapbl, IPAKTUYECKUEC 3AHITHUS 10
[IpakTUKyMBI
JlabopaTopHblie paboThI 4
B TOM.UYHCJIC B aKTUBHBIX U HHTEPAKTUBHBIX popmax 4
CamocrosiTenpHasi paboTta o0yJaronmxcst (BCero) 242
By mpoMexyTouHOI aTTecTani 00y4aronierocs 94. — 1 kypc
(9K3aMeH) 94. — 2 xypc

3. YueOHO-TeMaTHYeCKAUN IVIAH M COJAePKAHNE TUCHMILIUHBI.
3.1 Y4eOHO-TeMaTH4eCKMil IVIaH

Taomuua 4 — YueOHO-TeMaTUYECKUN TUIAH

07151 OUHOIL hopmbl 0OYUEeHUA

8 Buabl y4eOHBIX 3aHATHI, BKIIOYAs
o
= 2 CaMOCTOSITEJIbHYI0 padoTy
g ; g 00y4YalOIIUXCSl M TPYA0EMKOCTh
. 9
S e 3 (B yacax) ®opmbI
=
Z: ayauTOpPHbIE CaMOCTOA TEKYyLIEro
= | y4eOHBbIe 3aHATHS TeJIbHas KOHTPOJIA U
Ne Paznen 0 HPOMEKYTOYHO
abora
/i HCIM TN HBI Bcero | Jekn | cemuHa Jlabopar | P P UY
um pPbl, | OpHBIE 00y4aronl u
NPaKT 3aHATUS HXCH aTreCTanuuycn
HYeCKHU €BaecMoOCTH
e
3aHATH
1
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2 Buabl yueOHbIX 3aHATHH, BRJIOYAS
= § R CaMoOCTOSITeIbHYIO padoTy
g ; § 00y4YaoIHUXCs M TPYA0EMKOCTh
28 3 (B yacax) ®opMbI
C 53
E: ayauTOpPHbIE CaMOCTOsA TEKYLIETO
No Pas = | yueOHbI€ 3aHATHSA TeJbHAs KOHTPOJIAA U
0 e
. e — Bcero | Jjekn | cemuna Jlagopar | paGora NPOMEKYTOHHO
nn pbl, |opubie | 00y4aroy i
NPAaKT | 3aHATHA | MXCH ATTECTATHHYCTT
HYEeCKH €BaeMOCTH
e
3aHATH
L
2 cemecTp
1 Ou3NYecKue OCHOBBI 50 10 10 6 24 YO-1
MEXaHHUKHU I1P-2
YO-2
TC-2
2 Oduznka KoJIeOaHWA H 48 10 10 6 22 YO-1
BOJIH TC-2
3 MounekysipHast 46 10 10 4 22 YO-1
buzuka u I1P-2
TEPMOJIMHAMUKA I1P-1
TC-2
[TpomexxyTounas 36 YO-4
aTTecTanus
B cemectpe 144 30 30 16 68
‘ 3 cemectp
4 DNEKTPUYECTBO " 52 10 6 6 30 YO-1
MarHeTu3m I1P-2
TC-2
5 OnTuka 40 8 6 6 20 YO-1
I1P-2
TC-2
6 DJIeMEHTbl KBAaHTOBOM 52 10 6 6 30 YO-1
TEOPHH. OcHOBBI I1P-1
aTOMHOM U SAIEpPHOU TC-2
buzuku TC-1
[TpomexxyTouHas 36 YO-4
aTTecTalus
B cemectpe 180 28 18 18 80
NTOI'O 324 58 48 34 148 72 9 - SK3aMEHBI




07151 3a04HOU hopmbl 0OYUeHUA

Buabl yueOHbIX 3aHATHH, BKJIOYAS
CaMOCTOSITEILHYI0O PaboTy

2
= S o
E ; § o0yyaromuxcs ¥ TPyA0eMKOCTh
© g S (B yacax)
©C =3 dopmbl
Ne Pazien Z: ayAuTOpPHBIE CaMoOCTOA TeKyImero
/i MCHHILTHHDI = | yueOHbIe 3aHATHS TeJIbHAs KOHTPO.S
Bcero | je | cemmnap JlaGopar | paGora yeneBaeMocTH
KII BI, opupie | 00y4aroux
UU | IPpaKTH4e | 3aHATUA | UXCH
CKHe
3aHATHSA
| 1 kype
1 ®u3nyecKkue  OCHOBBI 44 2 2 40 YO-1
MEXaHHKH I1P-2
YO-2
TC-2
2 ®dusnka kosebaHUN U 44 2 2 40 YO-1
BOJIH TC-2
3 MounekysipHast 47 2 2 2 41 YO-1
du3uka " I1P-2
TEpMOJIMHAMUKA I1P-1
TC-2
[TpomexyTouHas 9 YO-4
aTTecTanus
B cemectpe 144 6 6 2 121
\ 2 Kypc
4 DIEKTPHUIECTBO " 54 1 1 2 50 YO-1
MarHeTu3m I1P-2
TC-2
5 Orntuka 52 1 2 50 YO-1
I1P-2
TC-2
6 DJIeMEHThl KBAHTOBOM 57 2 1 53 YO-1
TEOPHH. OCHOBBI I1P-1
aTOMHOM U SAEpPHOU TC-2
buzuku TC-1
[TpomesxxyTouHas 9 YO-4
aTTecTauus
B cemectpe 144 4 4 2 125
NTOTI'O 288 10 10 4 246 18 9 - sK3aMEeHBI




YO-1 - cobecenoBanue, YO-4 — sk3amen, [IP - nucemennas pabota, I[1P-1 - tect, [TP-2 - koHTpONBHAS
pabora, TC-1 - komnbroTepHOE TecTupoBanue, TC-2 - yueOHbIC 3a/1a4H.



3.2 Conep:kaHue 3aHATHI M0 BUAAM y4eOHOH padoThI
Ta6muma 6 — Conepxanue AUCITUTUTMHBI

/1t

HaumenoBanue pasnena
NUCHUIIINHBI

Coneprxanue

1 xypc

1 ®uznueckue 0OCHOBBI MEXaHHKH

Coodepoicanue 1eKyuoHH020 Kypca
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OCHOBHBIE TOHATHUS U
3aKOHBI MEXAHUKHA

®du3uKa Kak BaKHeas Hayka o mpupojae. Merosl u
pe3ynbTarhl (pusndeckoro uccienaoBanus. CBs3b (PU3UKU C
JIpYTMMH €CTECTBEHHBIMU Haykamu. Poib MaTemMaTHKu B (pU3HKe.
dyHaaMeHTalbHbIe TOHATHS (DU3WKU (BpeMsi, MPOCTPAHCTBO,
Matepus). usnueckre BETUUUHbBI U UX B3aUMOCBSI3aHHOCTb.

1.2

Kunemaruka u nuHaMuka
MaTepHaJIbHON TOUKH U
TBEPJOro Tela

KunemaTtuka u tuHaMuka MaTepuagibHON TOUKH. 3aKOHBI
Herorona. /[Buxenue B nose tsaroreHus 3emian. Cuma TsSHKECTH U
Bec. HeBecomocTs. BpamarenbHoe 1BUKEHHE TBEPIOTO TEIA.
Yron nmoBopoTa, yriioBas CKOpPOCTb, YIJIOBOE YCKOpEHHE.
JlnHamuKka BpaniaTeabHOro ABUAKEHUS. MOMEHT cuiibl. MOMEHT
nMmityiabca. OCHOBHOE ypaBHEHUE JMHAMHUKHA BpalaTeIbHOIO
JNBUKEHUs. Buasl cui. Yrpyruii 1 Heynpyrui yaapsl apos.
Hedopmarus tena. 3akon ['yka. Moayns FOura. Koaddunuent
[Tyaccona. 3aBuCHMOCTD JeopManuii OT HAPSHKEHUH, TIpees
YOPYTrOCTH. DJIEMEHTbI CIIEUaJIbHON TEOPUU OTHOCUTEIBHOCTH.

1.3

3aKOHBI COXpaHEHUS B
MeXaHUKe

3aK0HBI COXpPaHCHUA HMITyJIbCa U MOMCHTA HMITYJIbCA.
Pabora u sneprus. Kunernueckas 1 moTeHIMAIbHAsS SHEPTHSL.
3aKoH COXpaHEeHHMsI MOJTHON MEXaHUYECKOM SHEPTUH.

Codeporcanue npaxmuieckux 3aHAmu

14

KunemaTtuka u tuHaMuka
MAaTEepUAIbHON TOYKHU U
TBEPAOTO TeNa

Kunemamuka u ounamuxa mamepuanbHot mouku u

meepdozco mena. Cucrembl oTcuera. OTHOCUTEIHHOCTH
nBrkeHus. Ilepemenienue, TpaeKTopus, NPOWJICHHBIN ITyTh.
CkopocTh M yckopeHHe. TaHreHIMaabHOE M HOPMAJIBHOE
yckopenus. 3akoHsl HptoToHa. [[BUKEeHME B MMOJIE TATOTEHUS
3emuu. Cuna Tsxectu 1 Bec. HeBecomocts. BpamarensHoe
JIBH)KEHUE TBEPAOTO Tena. YIJIoBOe  ycKopeHue. JIuHamuka
BpalaTeNbHOTO JBUKEHUS. MOMEHT cuibl. MOMEHT HUMIyJbca.
OcCHOBHOE ypaBHEHHE JMHAMHKHU BPAIATEIbHOIO JBUKEHUS.
Hegopmayus mena. Koapdunument Ilyaccona. 3aBUCHMOCTH
nedopmaiuu ot HanpsbkeHus. [lpeaen TekyuecTH.

1.5

3aKOHEI COXpAaHCHUA B
MCXaHUKE

Paboma u snepeus. Kunerndeckas W TOTCHIIMATbHAS
9Heprus. 3aKOHbl COXPAaHEHUs B MEXaHUKE. YINPYTui U
HEYIPYTUH yIaphl MIApPOB.

Cooepoicarue nabopamoprvix pabom

1.6

Kunemaruka n nuHaMuka
MaTepUaIbHOW TOUKH U
Tea. 3aKOHbI COXPaHEHUs
B MEXAHUKE

1.ITpoBepka 3akOHA COXpaHEHUSI MEXAaHUYECKOW SHEPTUU
2. JIBr>keHue MoJ AeMCTBUEM OCTOSHHOU CHJIBI.
3./IBM>KEeHHE C TOCTOSIHHBIM YCKOPEHUEM.

4.Yrupyrue u Heynpyrue yaapsl.

5.Coynapenue yrnpyrux Iapos.

6./13ydeHre 3aKOHOB TEUCHUS UACATbHON KUIKOCTH.

2 ®dusuka KoieOaHuii U BOJIH.

Coodepatcanue 1eKYuoOHHO20 Kypca




2.1

I'apmoHnueckue
KOJIeOaHUS U UX
XapaKTePUCTHKHU.

'apmonnueckne KonebaHHs M HMX XapaKTEPUCTUKH.
CrnoxeHue Kosie0aHui OHOTO HampaBiieHus. ['apMOHUYECKHA
ocmIIATOp. Maremarndeckuii M (GU3NYECKHd MasTHUKH.
3aryxaromue konebanus. BeinyxeHHbie konebanus. Pezonanc.
[TonsTe 00 aBTOKONEOaHUSX. BomHBI B  ympyroit  cpene.
[Tonepeunsie u IPOJIOJIbHBIE BOJHBL. berymie BOJIHBL
YpaBHeHHE IUIOCKOM  BOJIHBL.  [[MMHAa  BOJIHBL, CKOPOCTh
pacnpocTpaHeHUsi BOJHBI. OHeprus BoJHbL. HHTepdepenuus
BosiH. Crostume BonHbL  Jludpakuus BoONH. XapaKTePUCTUKU
3ByKOBOM BOJIHBIL. YJIBTPa3ByK. XapaKTEPUCTUKU CIyXOBOI'O
OLLYILIEHUSI.

COOGpJfCGHue npakmu4eCcKux 3aniamuu

2.2

I"apmonunueckue
KOJIe0aHUs ¥ BOJHBI.

l'apmonuueckue Konebanus u ux Xapaxkmepucmuku.
Crnosxenue xoyiebaHui OHOTO HampaBieHus. ['apMOHUYECKHit
ocWUIATOp. Maremarndeckuid U (U3NYECKUA MasTHUKH.
3aryxaromue konebanus. BeinyxeHHbie konebanus. Pezonanc.
[TonsiTue 06 aBTOKONIEOAHUSAX.

Bonnwl 6 ynpyeoti cpeoe. Iloniepednblie v MPOI0JIbHBIE BOJIHBIL.
beryimue BoyiHbI. Y paBHEHHE MIIOCKON BOJIHBI. J[JIMHA BOJIHBIL,
CKOPOCThb pPacHpOCTPaHEHUsI BOJIHBI. DHEPrus BOJIHBIL.
WNurtepdepentius BomH. Crostare BomHBL. [udpakius BOJH.
XapaKTEepUCTUKH 3BYKOBOU BOJIHBL. YJIBTPa3BYK.
XapaKkTepUCTUKH CIIYXOBOI'O OUTYIICHHS.

Cooepoicarnue 1a60pamopHbix 3aHAMUL

2.3

KosnebarenbHoe 1BUXKEHUE
MEXAHUYECKUX CUCTEM

MexaHuuecKue KoJIeOaHusl.

3 MonekynsipHasi pu3MKa ¥ TEPMOJUHAMUKA

Codeporcanue 1eKYuonHo20 Kypca

3.1 | MonekynspHas puzuka ®usnyeckas MOJEIb WACAIBHOIO rasa. MoiekyispHo-
KMHETUYECKasi TEOPHSI MJICANIbHBIX Fa30B. Y PABHEHUE COCTOSHHUS
uneanpbHoro ra3a. Pacnpengenenue Makcgema. Pacnipenenenue
Bbonbumana. SIBnenus nepenoca: nug¢ys3us, BHyTpeHHee TpeHUe U
TEIUIONPOBOAHOCTh B ra3ax. ATrperaTHOe COCTOSIHHE BEIIECTBaA.
Kunkocty ¥ UX ONMCaHUE.

3.2 | TepmonuHamuKa [Ipeamer Tepmonunamuku. [lonHas 1 BHyTpeHHSS DHEPTU
Tena U cucreMbl Tenl. llepBblii 3aKOH TEPMOIMHAMUKH.
TennoemkocTh uaeanbHOro ra3a. PaBHOBeCHbIE MpolECCHl B
uaeaisbHoM rasze. M3orepmuueckuii mporecc. M3o06apHblit
npouecc. M3oxopuyeckuit nporecc. AarnadaTudeckuil nmpoiecc.
Huknnueckue mnpoueccsl. OOpaTuMble W HeoOpaTHMBbIE
npoueccbl. BTopoll 3aK0OH TepMOAMHAMHUKH. TE€IIIOBBIE U
XOJOJWIbHBIE  MAIIMHBL.  DHTPOIUS. Tperuii  3akoH
TepMoarHaMHKU. HepaBHOBECHBIE IPOIIECCHI.

3.3 | PeanbHble rassl [loTeHumanpHas KpuBas B3aUMOJEHCTBUS MOJIEKYJ, IOHSTHE O

MEKMOJIEKYJISIPHBIX CHJIaX. Y pPaBHEHHE COCTOSHHS PEAIBHOTO Ta3a
Ban-nep-Baansca. Kputnueckoe cocrostaue. SBnenue Jxoyns -
Tomcona. CoxmkeHue raszos.

Cooeporcanue npaxmudeckux 3aHamuil
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3.4

CraTUCTUYECKUI U
TEPMOJIMHAMUYECKUI
METOIBI

Monekynapno-kunemuueckas meopusi UOEalbHbIX 2a4308.
YpaBHEHHE COCTOSHMS WACAIBHOrO rasa. Pacmpenenenue
MakcBemia, XapakTepUCTHYECKUE CKOpOCTH. Pacmpenenenue
bonpnmana.

Tepmoounamuxa. Ilonnas u BHyTPEHHS SHEPT U TeNa U
cucrteMsl Teil. 11epBelil 3aKk0OH TepMOAMHAMUKHI. M301Iponeccsl.
Huknuueckue npoueccel. BTOpoil 3aKOH TEpMOAMHAMUKH.
TenyoBble MamHbl. DHTponus. HepaBHOBECHbBIE TPOLIECCHI.

3.5 | PeanbHbIe rassl YpasHenue Ban-nep-Baanbca.
Cooepoicanue 1a00pamopHvIX 3aHAMUL
3.6 | Monekynsipaas ¢puzuka u | 1.M3ydeHne CTaTUCTUYECKUX 3aKOHOMEPHOCTEH B UCaIHHOM rase.

TEPMOAUMHAMHKA

2.Annabatuueckuii mporiecc.
3.Pacnipenenenune Makcseiia.
4.YpaBHeHnue cocrosinus Ban-aep-Baanbca
5. uddy3us B razax.

6.1{ukn Kapho.

7.1lonuTponuyeckuii mporecc.

2 Kypc

4 DEKTPUYECTBO M MATHETU3M

Codepgfcaﬂue JEKUUOHHbIX 3auAMUL

4.1

DIeKTpOCTaTUKA

DNEeKTpUUECKUM 3apsan | JNEKTPUYECKOE oJe.
HanpspkeHHOCTD M TOTEHIMAN 2JIEKTpUYecKoro nois. [Ipuanun
CYNEPIIO3ULIIH. OnexrpocraTuueckas teopema l'aycca.
IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE. DIEKTPOEMKOCTb.
[1nockuii KoHaEHCATOP. DHEPIHUsl AIEKTPOCTATUUECKOTO MOJIS.
JIMDIIEKTPUKHU B DJIEKTPUYECKOM TIOJIE.

4.2

IMocTossHHEBII
ANEKTPUUECKUIN TOK

DneMeHTHl 30HHON TEOPUH MPOBOJIMMOCTH B TBEP/BIX TENAX.
[TocrostHHBIH nekTprueckuil Tok. Cuiia TOKa U INIOTHOCTh TOKA.
3axon Oma B quddepeHunanbHoi hopme. DIEKTPOABUKYIIAL
cuiia. 3aBUCUMOCTb COITPOTHBIICHHUS] METAIIJIOB OT TEMIIEPATYPBHI.
CBerHpOBO}II/IMOCTB. Pa3BerBiieHHbBIE QJICKTPHUYCCKUC LCIIH.
[TpaBuna Kupxroga. DinekTpuyeckuii TOK B razax.

4.3

Maruurocratuka

MaruauTHOe noJie. BzaumoaeicTere AByX 3JIEMEHTOB TOKA
(3akoH Awmmnepa). MHaykuuss MarHUTHOro moss. J[BuxkeHue
3apsijia B 3JEKTPUUECKOM M MarHUTHOM noiisix. Cuina JlopeHua.
KoHTyp ¢ TokOM B MarHuTHOM nosie. MarueTuku. MarHuTHeIi
MOMEHT 3J1eKTpoHa. [{ua-, napa-, peppomarHeTuku. MarHuTHbIN
TUCTEPE3UC.

4.4

Ilepemennoe
AJIEKTPOMATrHUTHOE T10JIE

3aKOH 3JEKTPOMArHUTHOU WHIYKIUA ®dapanes.
Camounnnykuus. I[lepemennslil Tok. Llenu nepemeHHOro ToKa ¢
AKTUBHBIM, WHIYKTUBHBIM M €MKOCTHBIM COIIPOTHBIICHHEM.
DneKTpuuecKue konebanus. KonebaTenbHbli
KOHTYp. DNEKTPOMarHuTHOE ToJe. VYpaBHeHUs
MaxkcBemta. DNeKTpOMarHUTHBIE  BOJHBI M MX  CBOMCTBA.
[ITkana 37€KTPOMarHUTHBIX BOJIH.

Cooeporcanue npakmuyeckux 3aHsamui

4.5

SJICKTpOCTaTI/IKa. 3aKOHBI
IIOCTOSAHHOI'O TOKaA.

DNEeKTPOCTaTUKA. DINEKTPUUECKUH 3apsil U DJIEKTPUUECKOE

nosie. HanpsikeHHOCTh M MOTEHLHAT 3JIEKTPUYECKOTO MOJIS.
[IpuHumn cynepno3unuu. DiekTpocTatnyeckas teopema ["aycca.
[IpoBOHUKY B 3JIEKTPOCTATUYECKOM MOJIE. DIEKTPOEMKOCTD.
[Inockuii KoHAEHCATOP. DHEPIHUsl AIEKTPOCTATHUECKOTO TOJIS.
JIMAIEKTPUKH B JIEKTPUYECKOM MOJIE. DIEMEHThI 30HHOMU
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TEOpUH TMPOBOAMMOCTA B  TBepAbIX Tenax. llocTosiHHBIN
aneKTprudeckuil Tok. Cuiia Toka M TNIOTHOCTh TOKa. 3akoH Oma B
muddepeHranbHoil  Gopme.  DIEKTPOABIKYIIAS cuIa.
3aBUCUMOCTh COMNPOTHUBIICHUS METAIJIOB  OT TEMIEPATypPHI.
CBepXIpoBoAUMOCTb. Pa3BeTBICHHBIE  JJIEKTPUUECKHE  ICMHU.
[TpaBuna Kupxroda. DiekTpudeckuii TOK B ra3ax.

4.6

MarnurtHoe 1mojie. 3aKoH
3JIEKTPOMArHUTHOMN
WHYKIUU.
DJIEKTPOMAarHuTHbHIC
BOJIHBI U UX CBOMCTBA.

MaruuTHOe noiie. BzaumoaeicTere AByX 3JIEMEHTOB TOKA
(3akon Awmmepa). MHaykiuss MarHUTHOTO Toysl. [[BrkeHue
3apsija B 3JEKTPUUECKOM M MarHUTHOM noiisix. Cuia JlopeHua.
KoHTyp ¢ TOKOM B MarautHoM nosie. MarHeTuku. MarHuTHBII
MOMEHT 3JIeKTpoHa. [{na-, napa-,(eppoMaraneTuku. MarHuTHBINA
TUCTEPE3UC. 3aKOH  AJIEKTPOMArHUTHOU WHIYKIUU
®apanesa. Camounaykius. [lepemennsiii Tok. Llenu nepemenHoro
TOKa C aKTUBHBIM, WHIYKTUBHBIM U E€MKOCTHBIM
COMPOTHUBIIEHHEM. DJieKTpuueckue koyebanus. KonebarenbHbii
KOHTYp. DJIEKTPOMAarHuTHOE Toje. YpaBHeHus Makcpeia.
DOneKTpOMarHuTHbIE BOJIHBI W uUX cBoicTBa. [llkana
3J€KTPOMArHUTHBIX BOJIH.

Cooepatcanue 1a60pamopHbIX 3aHAMUL

4.7

SHGKTpI/ILIeCTBO u
MaracTus3m

1.Teopema Octporpanckoro-I'aycca 1jist S7E€KTPHUUECKOTO MO B
BaKyyMe.

2.0npeneneHue yaeIbHOTO 3apsiia YaCTUIIBI METOI0M OTKIIOHEHHUSI
B MarHUTHOM IIOJIC.

3.JIBmwxeHne 3apsHKCHHON YaCTHIIBI B SJIEKTPUYECKOM ITT0JIE.
4.251eKTpUYeCKOE 0JIe TOUEUHBIX 3apSA0B.

5.1lenu mOCTOSTHHOI'O TOKA.

6.1ccnenoBanne 3aBucumoctu MomuocTH U KITJ[ ncrounnka
MIOCTOSIHHOTO TOKa OT BHEILIHEW Harpy3KHu.

7.3akon Oma 17151 HEOTHOPOIHOTO ydacTKa IIeTH.

8.IlepexoHbIe MpoLECChl B LEMSAX MOCTOSHHOTO TOKA €
KOHJIEHCATOPOM.

9.MarsuTHoe MoJe.

10.25nekTpoMaruuTHasE UHIYKIIUS.

11.CBo60HBIC KONTEOAHUS B KOHTYPE.

12.Beinyxaennsie kosebanusi B RLC-koHType.

5 OnTuka

Cooeporcanue 1eKYuoOHHO20 Kypca

5.1

BonHoBas ontuka

BoitHOBBIE ¥ KBAaHTOBBIE IIPEICTABICHUS O IPUPOJE CBETA.
WNnrtepdepennus csera. KorepeHTHble MCTOYHHUKH CBETA.
Onrtuyeckast pa3HOCTh X0/1a CBETOBBIX JIyuel. IHTepdepennus
CBETa OT JBYX KOTE€PEHTHBIX HCTOYHUKOB M CIIOCOOBI ee
ocymectinenus. Judpaxuus csera. [Ipunuun Iroiirenca-
Openens. qudpaxnus OpayHrodepa Ha 1MIEIH U B PEIIETKE.
[Tonspusanusa ceera. EcTecTBEHHBIN U NOJIIPU30BAHHBINA CBET.
JIBoitHoe mydenpenomienue. [lonsponbl.

TennoBoe wu3mydeHue. AOCOIIOTHO HYepHOE TEIO.
3aBHCHMOCTh HCITyCKATEJIbHON CIIOCOOHOCTH
YepHOro Teja OT JIMHBI BOJHBL (Dopmyna Ilnanka.
B3anmoaeicTBHE CBETA C BEIIECTBOM.

Cooeporcanue npakmudeckux 3ausamui

5.2

WNutepdepenius,
nudpakius u
NOJISIpU3aIUs CBETa

BosHOBBIE M KBAaHTOBBIE MPEACTABIEHUS O IPUPOJIE CBETA.
HNutepdepennus ceera. KorepeHTHBIE HICTOYHUKH CBETA.
Onrtuyeckasi pa3HOCTh X0/1a CBETOBBIX JIyuel. IHTepdepenuus

12




CBETa OT JBYX KOI'€PEHTHBIX HCTOYHHKOB U CIOCOOBI ee
ocymectBiaeHus. Judpakuus ceera. [TpuHImn ['toiirenca-
Openens. Judpakuns @paynrodepa Ha MIETH U B PELIETKE.
[Tonspuzauusa ceera. ECTECTBEHHBI M MOISPU30BAHHBIN
cser. JIBoitHoe nmyuenpenomiieHue. [omspounnsl. Temnosoe
u3nydeHue. AOCONIOTHO UepHOE Telo. 3aBUCUMOCTh
UCIyCKaTeIbHON CIOCOOHOCTH a0COIIOTHO

YepHOro Teja OT JUIMHbI BoiHbL. Popmyna Ilnanka.
B3aumoielicTBUE CBETA C BELIECTBOM.

Co

depoicanue 1ab0pamopHbIX 3aHAMUL

5.3

3aKOHBI OIITHYECKUX
SIBJICHUU

1.0npenenenue paanyca KpUBU3HBI JIMH3bI C IOMOLIBIO KOJIEIL
HeroTona.

2.M3yuenue nudpakuuu OpayHrodepa OT OJHOH IISIH.
3/Iudpakius u uaTEphEPCHITHUS.

4. IndpakiimoHHas peleTka.

6 Dine

MEHTBI KBaHTOBOM Teopuu. O

CHOBBI aTOMHOM U SIZICPHON (DU3UKH.

Cooeporcanue 1eKYuoHH020 Kypca

6.1

D1eMEHTHI KBAHTOBOU
MmexaHnuku. Puznka aroma.

Crpoenue atoma. Moneins atoma Pesepdopaa. Iloctynars

bopa. Cniektp atoma Bogoponaa. KBantossie uncia. CTpoeHue
JIEKTPOHHON 000JI0YKH aTOMOB. BoIHOBBIE CBOMCTBA YaCTHIL
BEILIECTBA. I'unore3a ne bpoitna. CooTHomeHNE
HeolnpeesieHHocTe. BonHoBast QyHKIMS M ee cTaTUCTUYECKUN
cMmeici. YpaBHeHue Ilpenunrepa. KBantoBas teopus atoma
Bogopoja. CepranbHble 3aKOHOMEPHOCTH CIIEKTPAJIBHBIX JTMHHUN
aroma Bojpopona. IIpaBunma orGopa mo opOHUTaNIBHOMY H
MarHMTHOMY KBaHTOBbIM unciaM. CriuH anekTpoHa. [Tpuanmn
[Taynu. Ilepuoanueckast cucreMa a1eMeHTOB Menieneesa.

6.2

®du3suka sapa u
JJIEMEHTAPHBIX YaCTHUII

Ctpoenue u cBoiicTBa sijaep. EctecTBeHHas pagnoakTUBHOCTb.
OCHOBHOH 3aKOH paJM0aKTUBHOIO pacnajna. Jlozumerpus
MOHU3HPYIOIIETo U3IyUYeHUs. SIepHbIe peakinu JeJIeHUs U
CUHTE3a siiep. SaepHas sHepreTuka. JJIeMEeHTAPHbBIE YaCTULIBI.

Cooeporcanue npaxmuieckux 3aHamuil

6.3

KBanroBas ¢usuka

KBanrtoBbie umcna. CTpoeHHE 3IEKTPOHHOW OOOJIOUKH
aToMOB. BostHOBBIE cBOICTBa yacTHI] BemecTBa. COOTHOIIEHUE
HeomnpeaeneHHocTel. BonHoBast QyHKIIUS U €€ CTAaTUCTUYCCKUN
cmbica. YpaBHenue lllpenunrepa. KBanToBas Teopus aTtomMma
Bogopoa. CepranbHble 3aKOHOMEPHOCTH CIIEKTPAJIbHBIX JTMHHUM
aToMa BOJIOPOAA.

6.4

SAnepnas dpuzuka

OCHOBHOM 33aKOH paJMOAKTUBHOIO pacnana. SnepHble peakuuu.

Cooepoicarue nabopamoprvix pabom

6.5

DJIEeMEHTHI KBAHTOBOU
teopur. OCHOBBI aTOMHOM
U siiepHOM pusHKy.

1.Buemmauit hotodddexr.

2.CnexTp U3J1y4eHHs aTOMapHOr0 BOJOPO/a.

3.9¢ddpext Kommnrona.

4.0Onpenenenue nepruoia KpUCTAIMYECKON PEMIETKH METO0OM
TG PAKIIH 3JIEKTPOHOB.
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4 Tlopsinok OUIEHHWBAHUSI YCHEeBAEMOCTH M C(POPMHUPOBAHHOCTH

KOMHeTeHHHﬁ oﬁyqaloluerocn B TeKyIl_[eﬁ n HpOMeH(yTOqHOﬁ arrecranuu.

JUist TIOJIOKUTENBbHON OIICHKH 10 pe3yJbTaTaM OCBOCHHS JWUCHUILIUHBI 00ydaromeMycs
HEOOXO/MMO BBINIOJIHUTh BCE YCTAHOBJICHHBIE BUABI yueOHOH paborhl. OlueHka pe3yibTaToB
paboTel 0Oy4aroterocs B 6ayax (1o Bugam) MpuBeacHa B Tabmuie 7.

BannpHO-pedTHHIOBasI OIIEHKA PE3yIbTaTOB yueOHOH paboTsl oOyvaromuxcs no suaam (bPC):

HepeBoz[ 0aJ1J10B B 3a4eTHLIE OICHKH

CymMa 6aj1J10B 1191 OTtMmeTka BykBeHHbIIi IKBUBAJIEHT
U CHMIITHHBI
86 — 100 5 OTAM4HO
66 — 85 4 Xoporo
51-65 3 Y 10BII€TBOPUTEIIHLHO
0-50 2 HeynoBiieTBOpuTEIbHO
Pacnpenesienue 0a/1J10B 10 BUaM padoThl
®.N.0. | [Hocemen | IIpakr.m 3amura Kook Tectu- | Koutp. | [Apyrue | O6ma
CTyJIeHTa ue CeMHUH. | JadopaTopH BUYM poBaHue | paGota BU/IbI |
JIeKUMii | 3aHATHA bIX paéoT y4eOHoil | cymMm
(1 6am1 3a (2-3) (1-4) (3-6) (6-10) (11-20) | mesaT-TH a
KAXK/IYI0) (16-30) | 6amn0
B

Pacuwugppoexa dannogvix nokazameneii

Ilpakmuueckue 3anamus:

20 — mocelieHue 3aHsATHS,

30 - BKJIa/1 Ha 3aHATHE, BBITIOJIHEHHUE JIOTIOJIHUTEbHBIX MMCBbMEHHBIX 33/1aHUi, padoTa c
JIOTIOJTHUTEIbHBIMU UCTOYHUKAMMU.

Konmponvnaa paboma, mecm no umozam 3auamuii:

11 6 — BemosHeHO 51-65%,

20 6 - 85-100%.

3awuma nabopamopuvix pabom:

1 6 — paboTa BBINOIHEHA, OTYET MOATOTOBIIEH, HO PACUYETHI BHIMOIHEHBI C OIIMOKaMH, OTBETHI Ha
BOIIPOCHI JJaHbI C OLUTMOKaMH,

4 6 — paboTa BBINOJIHEHA, OTUET MOATOTOBIIEH 0e3 OIMOOK, Ha BCE BOPOCHI JIaHbI IIPAaBUIIbHbIE
OTBETHI.

KoanokBuym:
3 6 — OTBETHI Ha BOIIPOCHI B LI€JIOM PAaBHJIbHBIE, HO HETIOJIHbIE, JOMYIIEHbl HE3HAUNTEIbHbBIE
OLIMOKH.
6 6 — OTBETHI Ha BOIIPOCHI JIJaHbI ITPABWJIbHBIE U MOJIHBIE, HE TOMYIIEHO OMNOOK, MOTYyYEHbl OTBETHI Ha
JIOTIOJTHUTEIBHBIE BOIIPOCHI.

Tecmuposanue:

Crynenty npeanaraercs 30 BOIIPOCOB U3 UMEIOIIErocsi 0aHKa BOIIPOCOB.

OneHKa «0TJIMYHO» BBICTABIISIETCS CTYJEHTY, €CJIM OH MPAaBWIIBHO OTBETHII HA 27-30 BONPOCOB;

«Xopouo» - 21-26 npaBUILHBIX OTBETOB;

«YAOBJIETBOPUTEJNBbHO» - 17-20 mpaBHIIbHBIX OTBETOB;

«HEYIOBJIETBOPUTEIbHO» - MEHEE 16 IPaBUIIBHBIX OTBETOB
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5 MarepuajabHO-TeXHHYECKOE, TPOrpaMMHOE U Y4eOHO-MeTOoAnYeCcKoe
odecneyeHue TUCHHNIHHBI

5.1¥YueOnas inTeparypa

OcHoBHas y4eOHast IuTepaTypa
1. UnbomoHok, A. B. ®usuka : yued. mocodue / A.B. Unbromonok [u ap.]. - Munck : HoBoe

3ranue ; Mocksa : UTH®PA-M, 2013. — 600 c. - (Bsicmee oopazoBanue). - ISBN 978-985-475-548-9
(HoBoe 3nanwue) ; ISBN 978-5-16-006556-4 (MHDPA-M -
URL:https://znanium.com/catalog/product/397226). - TekcT : 37eKTPOHHBIIA.

2. XaBpyusik B.I'. Kypc ¢dusuku: Yuebnoe nocooue / B.I'. Xapynsk. - M.: HULl UHDOPA-M,
2014. - 400 c.: 60x90 1/16. - (Beicuiee oOpa3oBanue: bakanaBpuar). (nepemier) ISBN 978-5-16-006395-
9, 700 sk3. http://znanium.com/bookread?2.php?book=375844. — TeKCT : 3IeKTPOHHBII

JononnurensHas yyeOHas tuteparypa

1. CaBeanes, . B. COopHUK BOIIPOCOB | 3a/1a4 10 o011e# Gu3uke : yueOHOE ocodue i By30B /
. B. Casennes. - M3x. 5-¢ ; cTep. - Mocksa : Jlanb, 2007. - 288 c¢. - ISBN 9785811406388. - Tekcr :
HEINOCPEICTBEHHBIMN.

2. ®@pum, C. J. Kypc obmieii ¢puzuku : yaeOHuK : B 3 Tomax / C. 3. ®@pum, A. B. Tumopesa. —
13-e uzn. — Cankr-IletepOypr : Jlans, [6. 1.]. — Tom 1 : dusznyeckue oCHOBBI MEXaHUKU. MoeKysipHas
¢usuka. Konebanus u Bomasl — 2009. — 480 ¢. — ISBN 978-5-8114-0663-0. — URL.:
http://e.lanbook.com/book/416 (mata oopamenus: 20.01.2020).. — TeKCT : 3IeKTPOHHBII

3. ®pum, C. J. Kypc obmeit ¢pusnky : yaeonuk : B 3 Tomax / C. 3. @pumi, A. B. Tumopesa. —
12-e uzn. — Cankr-IletepOypr : Jlans, [6. r.]. — ToM 2 : DnekTpuuecKkue 1 AJIeKTPOMarHeTHIECKHe
spieanss — 2009. — 528 ¢. — ISBN 978-5-8114-0664-7. —
http://e.lanbook.com/book/418 (nata oopamenus: 20.01.2020). — TeKCT : 37€KTPOHHBIIA.

4. ®pum, C. J. Kypc obmeit ¢pusuku : yueonuk : B 3 Tomax / C. 3. @pum, A. B. Tumopesa. —
10-e u3n. — Canxrt-IletepOypr : Jlans, [0. 1.]. — Tom 3 : OnTuka. AtomHas ¢pusuka — 2008. — 656 ¢. —
ISBN 978-5- 8114-0665-4. — _http://e.lanbook.com/book/419 (nata oopamienus: 20.01.2020). — Teker :
JJIEKTPOHHBIN

5.2MarepuajbHO-TeXHUYECKOe ]| MPOrpaMMHoOe odecrneueHue
TUCUMILTHHBI

327 YueOHas ayautopust (MyIbTUMEIUIHAs) AJ1s IpOoBeAeHus 3ausaTuii: | 654027, KemepoBckas o0Onacth -
- JIGKIIMOHHOTO TUIIA, Kysbacc, r. HoBoky3neuk, mp-KT
- ISl TPYNIOBBIX U UHIMBUYaJIbHBIX KOHCYJIbTALIMM, [Muonepckuit, a. 13, mom. 1

- TEKYIIEro KOHTPOJIS U MPOMEKYTOUYHOM aTTeCTAIINH.
Cneunuaan3upoBaHHasi (yue0Hasi) MeOeJib: JOCKa MEJIOBas, CTOJBI,
CTYJIbS

OobopynoBaHue ISl IPe3eHTANMH YUYeOHOTr0 MaTepuaia: KOMITLIOTED
MperoaaBaTessi ¢ MOHUTOPOM, ITPOEKTOP, IKpaH, aKyCTHUECKask CHCTeMa
VYueOHO-HaIISIAHEBIE TOCOOUS

HUcnoanzyemoe mporpammuoe obecneuenne: MS  Windows
(MicrosoftimaginePremium 3 year 1o cyOiHiIeH3MOHHOMY J0roBOpYy Ne
1212/KMP ot 12.12.2018 r. g0 12.12.2021 r.), LibreOffice (cBoG0aHO
pacmpoctpansemoe 110), antuBupycnoe I10 ESET EndpointSecurity,
munensus  NeEAV-0267348511 mo 30.12.2022 r1.; MozillaFirefox
(cBoOGomHo  pacnpoctpansemoe I10), GoogleChrome (cB0OOIHO
pacmpoctpansemoe [10), Opera (cBoOomHO pacmpoctpansemoe [10),
FoxitReader (cBobomno pacnpoctpansiemoe 110), WinDjView
(cBobomgHO pacmpoctparsemoe I10), SAuaexc.bpayszep (oTedecTBeHHOE
cBoOOIHO pactpoctpansemoe 110).

HHaTepHeT ¢ o0ecnieyenueM gocryna B JUOC

328 JlaGopaTopusi KBaHTOBOW QU3NKM U CBOICTB BellecTB. YueOHas | 654027, Kemeposckas o0nacte -
AYJIUTOPUS JUTS IPOBEICHMS: Kysbacc, 1. HoBoky3Helk, mp-KT
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https://znanium.com/catalog/product/397226
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http://e.lanbook.com/book/419

- 3aHATUH CEMHUHAPCKOTO (MMPAKTHYECKOTO) THIIA,

- 3aHATHH JIA0OPATOPHOTO THIIA.

CnenuanuzupoBannas (yueOHas) Meelib: TocKa MenoBas, Kadenapa,
CTOJIBI, CTYJIbSI.

JlaGopaTopHoe obopyaoBanue: nadoparopuelii kommuieke JIKT3, JIKT
8, JIKT 9, ycTpoiicTBO Asi M3y4eHMs] KOCMHUYECKUX JIy4del, yCTaHOBKa
JUTSL  OTIPENIENICHNs PE30HAaHCHOro TMoTeHnuana meronoMm @Opanka u
I'epua; ycTaHOBKM IJisi ONpPENETCHUS YacTHI] B BO3IyX€, ISl M3YUYCHUS
SHEPreTUYECKOT0 CIIEKTPa, JUIsl U3YUCHHs CIIEKTpa aToMa BOJIOPOA, AJIs
n3ydeHus1 BHentHero ¢orodddexra m m3Mepenus nocrosHHon [lnanka,
JUIST  W3y4eHWs  abCONIOTHO  HYepHOro  Tenma, I H3y4YeHHS
CIUHTHUISIIMOHHOTO CYCTYMKA, UCTOYHUKHU KOOanbT 60, uryTonuit 239,
ctponmmii  90; Hacoc BakyyMmHBIH KoOMOBCkoro, ocumsuiorpad-
MYIBTUMETp, WCTOYHHUK BBICOKOBONBTHHEIM 30KkB, reneparop Ban-ne-
I'paada, Buzyanmmuzarop MK wmanmyuenus «CONTOURIR», wnaukarop
SJICKTPOMATHUTHBIX TOJICH, WU3MEPUTEIh YPOBHS JJICKTPOMArHUTHOTO
¢oHa AKTaKOM, WHAWKATOP BIAXXHOCTH JPEBECHHBI, OCIHILIOTpadbI
JICMOHCTPAIIMOHHBIC JIBYXKaHAJIbHBIC, CBEpPJIMIbHBIA cTaHOk FTB-16,
050k nuTanus 24B perynupyemsii, TenedoH cotoblii Nokia 3230.

[Muonepckuit, a. 13, mom. 1

329 JlabopaTopusi MeXaHUKH. YdeOHas ayJUTOPHS IS TPOBEIACHHUS:

- 3aHATUH CEMHHAPCKOTO (TIPaKTHYECKOTO) THIIA;

- 3aHATHI J1aOOPAaTOPHOTO THIIA.

Cneunuaau3upoBaHnasi (yue0Hasi) MeOeJib: JOCKa MEJIOBas, CTOJbI,
CTYJIbSL.

JlaGopaTopHOe 000pyIOBaHHMe: KOMILUICKT NPUOOPOB (PUINUICSCKUX
U3MEpeHHid, TeHeparop 3ByKoBod wactoTel [3M, ocmumuiorpad
3JIEKTPOHHBIN, JabopaTopHble KoMIUIeKCHl «KorepeHTHas omnTuka» c
ra3oBbIM JIa3€pOM, C MOJIYIPOBOJHUKOBBIM JIa3€pOM, CIEKTPOCKOII
JIBYXTPYOHBIH.

654027, KemepoBckas o06mactp -
Kysbacc, 1. HoBoky3nenk, mp-KT
[Muonepckuit, a. 13, mom. 1

330 JIabopaTopusi onTHKH. YueOHAS ayJUTOPUS JUIsl TIPOBEJICHUS:

- 3aHATHUH CEMHHAPCKOTO (IPaKTUYECKOTO) THIIA;

- 3aHSATHI J1aOOPAaTOPHOTO THIIA.

Cneunuaan3upoBaHHasi (yueOHasi) MeOeJib: JOCKa MEJOBas, CTOJBI,
CTYJIBSI.

HaGopbl [1eMOHCTPALIUOHHOTO
JABUXCHHC)), «TennoBrle IBICHUS.
JlaGopaTopHoe oGopynoBanHme: jnadoparopHbiii komiuieke JIKO-1M
«KorepeHTHast oNTHKa» C Ta30BBIM JIa3epoM, J1a00paTOPHBIA KOMILIEKC
«KorepeHTHas omNTHKa» C TOJYNPOBOAHUKOBBIM JazepoM (2 1mT),
CIEKTPOCKON ABYXTPYOHBIH, YCTaHOBKa JJI M3y4YEHHs p-n Iepexona,
YCTaHOBKA Il M3y4YeHHUs TeMIepaTypHOW 3aBUCUMOCTH METaJIOB
MOJyTIPOBOJTHUKOB, yCTaHOBKa ja/m3ydeHuss dddexra Xomra B
TOTYIIPOBOTHHKAX.

o0opynoBanusi: «BpamarensHoe

654027, KemepoBckas obmacte -
Kysbacc, 1. HoBoky3Henk, mp-KT
[Muonepckwuit, a. 13, mom. 1

106 IloMemeHue 1151 CAMOCTOSITEIbHOI PadoThHI 00y4aKOIIUXCH.
CneununagnzupoBanHasi (y4eOHasi) MeOeJib: CTOJIbI, CTYJbs, JIOCKa
MEJIOBasl.

Oo6opynoBanme: crmayuorHapHoe - KOMITBIOTEPHI (4 1IT.).
Hcnonb3yemoe NMporpaMMHoe o0ecnevyeHmne: MSWindows
(MicrosoftlmaginePremium 3 year no cy0nuueH3uoHHOMY J10roBOpYy Ne
1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBoboaHO
pacmpoctpansemoe 110).

HnaTtepHert ¢ o0ecneyenuem gocryna B IUOC.

654041, KemepoBckas oOmacTh -
Kysbacc, HoBoky3Heukuii Topoackoin
OKpYT, T. HoBoky3Helk, YiL
Kyznernosa, 1. 6
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5.3 CoBpemenHble npodeccHoHaTbHbIE 0a3bl JAHHBIX U

I/IH(l)OpMal_[I/IOHHbIe CIIPaBOYHbIC CUCTEMBI.

1.EnuHoe OKHO I0cTyma K 00pa3oBaTeibHbIM pecypcam. http://window.edu.ru

2.Poccwuiickuii mopTan oTKpeITOro oopasoBanus — https://openedu.ru/
3.EcrecTBeHHO-HayuHbIl 00pa3oBaTenbHbIi mopran (Pusuka) - http://en.edu.ru/catalogue/304
4.CripaBouHble MaTepuaibl 1o ¢usuke - http://ea.donntu.org:8080/

5. Kypuan texanueckoii ¢pusuku — http:// journals.ioffe.ru

6.XKypnan «M3Bectus By3oB. ®usukay - http://physics.tsu.ru/index.php/physics/

7.PHYS-PORTAL.RU — ®usnueckuii nHpOpMAMOHHBIA TOPTAT -
http://physportal.ru/

6. Unble cBeleHus U (MJIM) MAaTepHAJIbL.
6.1.IlpuMepHbIE TeMBbI MICbMEHHBIX YUeOHBIX padoT

Kontpoabnas padora Nel
Mexanuka
Bapuanrt (oOpaszerr)

1. Tloe3x nBUKETCS CO CKOPOCTHIO Vo=36 KM/4. Ecim BBIKITIOYUTH TOK, TO TIO€3]I, IBHUTAsCh
paBHO3aMeJIEHHO, ocTaHOBUTCA 4epe3 Bpems t=20 c. KakoBo yckopenue a noe3na? Ha kakom
paccTostHuu S 110 OCTaHOBKH HaJ0 BBIKJIFOUUTh TOK?
2. 3aBUCUMOCTb MPONJACHHOTO TEJIOM IyTH S OT BpeMeHHM t 3ajaercst ypaBHeHueM s=A-Bt + Ct2,
rae a=6 M, B=3 m/c u C=2 m/c2. HaiiTu cpeHIOI0 CKOPOCTh V M CPEHEe YCKOpEHHUE a Teia A
uHTepBasa BpeMeHu 1 <t < 4c. [loctpouts rpaduk 3aBUCUMOCTH MTyTH S, CKOPOCTH V U YCKOPEHUS
a oT BpemeHu t it naTepBania 0 <t < 5c uepes 1 c.

3. Moe3n maccoit m=500 T mocie MpeKpamieHus TATH [MapoBO3a IMOJA JCHCTBHEM CHIIBI
tpenus Frp=98 kH ocrtanaBnuBaercs yepes Bpems t=1 muH. C kakoil ckopocThio VO men

4. Teno maccoit m=0,5 Kr ABUXKETCS MPSIMOJIHMHEHHO, TPHUEM 3aBUCHUMOCTh MPOIEHHOTO
TEJIOM IyTH S OT BpeMeHHM t Jaercs ypaBHeHHeM s=A-Bt + Ct2-Dt3, rane C=5 m/c2 u D=1 m/c3.
Haiitu cuny F, neMcTBYIONIYIO HA TEJIO B KOHIE NIEPBON CEKYHbI IBUKEHUS

5. U3 pyxbsa Maccoit m1=5 Kr BeuIeTaeT mysist Maccod m=5 r co ckopocThio v2=600 m/c.
Haiitu ckopocTh v1 oTnauum pyxps.

6. Temo maccoit m1=1 kr, ABMKyIIeeCsS TOPH3OHTAIHLHO CO CKOPOCTBIO VI=1 M/C, TOTOHSET
BTOpoOE Tesio Maccoit m2=0,5 Kr u Heynpyro coyaapsiercs ¢ HuM. Kakyro cCKOpoCTh moJiyyar Tena,
€CJIM: a) BTOPOE TEJIO CTOSIO HEMOABUKHO; 0) BTOpOE TEJIO JBUTATIOCH CO CKOPOCThIO v2=(,5 M/c B
HalpaBJIEHWH, YTO M TEPBOE TEJO; B) BTOPOE TEJIO ABUTaJIOCh CO CKopocThio v2=0,5 m/c B
HaIpaBJI€HUHU, TPOTHUBOIIOJIOKHOM HANIPABICHUIO JBUKEHUS [IEPBOTO TeEa
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7 Teno maccolt m1=2 Kr IBUKETCS HABCTpEUy BTOPOMY TeJly Maccoi m2=1,5 Kr 1 Heynpyro
coyaapsiercsi ¢ HuM. CKOpPOCTH Tel HEMOCPEACTBEHHO Tepel yaapom Obutn v1=1 M/c u v2=2 M/c.
Kakoe Bpems t OyayT IBHTaThCs 3TH Tea Mocie yaapa, eciu kodpduimeHT Tperus k=0,057?

Tect Nel
Inexmpocmamuxa
Bapuant (oOpa3zerr)

1. Kakast U3 yacTHI] UM€EeT IOJIOKUTEIbHBIN 3apsf?

1. IIporon; 2. Dnekrpon; 3. Heittpon; 4. HeittpanbHblil aToM.

2. Kakas u3 yacTuil UMeeT OTpUIaTeIbHBINA 3apsi?

1. [IIporon; 2. Dnekrpon; 3. Helitpon; 4. HeliTpanbHslil aToM

3. YV xako# u3 4acTuIl 3apsiji paBeH HYIO?

1. Ilpoton; 2. Dnextpon; 3. Helitpon; 4. Snpo atoma.

4. Kakast u3 4aCTHI] UMEET MMOJIOKUTEIbHBIN 3apsi?

1. Dnextpon; 2. Aapo atoma; 3. Helitpon; 4. HeitTpanbHblii aTOM.

5. Kak u3meHuTcs cuia KyJOHOBCKOTO B3aUMOACHCTBUS IBYX TOUCUHBIX IICKTPUUECKUX
3aps0B NIPU YMEHBIIECHUH PACCTOSHUS MEXly HUMHU B JiBa paza?

1. Ymenbuiutcs B 2 pasa; 2. YBenuuutcs B 4 pasa; 3. YBenuuutcs B 2 pasa; 4. He usmenurcs.

6. Dnekrpuueckuii 3apsa B CH umeer eAMHUIYY H3MEPEHHS:

1. Kynon (Kn); 2. ®@apan (P); 3. Boubt (B); 4. Amnep (A).

7. Ilorenunan anexrpuyeckoro nojist B CHU umeer equHuIly U3MEpeHHUs:

1. Kynon (Ku); 2. ®@apan (D); 3. Bonst (B); 4. Amnep (A).

8. Dnekrpoémkocts B CU mMeeT enquHIIly H3MEpEHUSI:

1. Kynon (Kn); 2 . ®apan (D); 3. Boast (B); 4. Amniep (A).

9. Cuuna snextpuyeckoro Toka B CH nmeeT equHHIy H3MEpeHusI:

1. Kymnon (Kn); 2. ®apan (P); 3. Bonst (B); 4. Amnep (A).

10. Yro nOKHO MPOU30UTH, YTOOB! HEUTPATIBLHBIN aTOM IIPEBPATUIICS B MOH?

1. sppo aTomMa JOMKHO MOTEPATH OAMH WJIM HECKOJIBKO HMPOTOHOB; 2. SAPO aToMa JOJIKHO
npuoOpecTH HECKOJIBKO 3JEKTPOHOB; 3. sAIp0 aroMa JOJDKHO TOTEPATh HECKOJIBKO
AJIEKTPOHOB; 4. TOJKHO U3MEHUTHCS KOJIMYECTBO NIEKTPOHOB, BPAILAIOIIMXCS BOKPYT SApa

11. Ecnu B aToMe YUCIIO 3JIEKTPOHOB PABHO YHCITY MPOTOHOB, TO aTOM SIBJISETCS:

1. OrpunarensHo 3apspkeHHBIM  HOHOM; 2. [lONMOKUTENBHO 3apsHKEHHBIM — HOHOM; 3.
DneKkTpudecku HeNTpainbHbIM; 4. Cpeay NpeyioKEHHBIX OTBETOB HET BEPHOTO

12. Ecnu B aTOME YMCIIO 2JIEKTPOHOB MEHBIIIE YUCIIa IPOTOHOB, TO ATOM SIBJISIETCS:

1. OrpunarensHo 3apspkeHHBIM  HOHOM; 2. [lONMOKUTENbHO 3apsHKEHHBIM HOHOM; 3.
DneKkTpudecky HeNTpainbHbIM; 4. Cpeau NpeyioKEHHBIX OTBETOB HET BEPHOTO

13. Ecnu B aToMe 4nCII0 TPOTOHOB MEHBIIIE YMCIIA DJIEKTPOHOB, TO aTOM SBJISETCS:

1. OrpunatensHo 3apspKeHHBIM  HOHOM; 2. [lONMOKUTENbHO 3apsHKEHHBIM —HOHOM; 3.
DIIeKTpUYECKHN HEUTpanbHbIM; 4. Cpein peayIoKEHHBIX OTBETOB HET BEPHOTO.

14, ]JIBa HeOONBIIMX 3apsHKEHHBIX IIapa JEHCTBYIOT ApYyr Ha japyra mo 3akoHy Kymona. Kak
M3MEHUTCS CHUJIa B3aUMOJIEHCTBUS 3aps/I0B MPH YMEHbBIIEHUU PACCTOSHUS MEXKIYy HUMH B
JiBa paza?

1. YMmenbmutes B 2 paza; 2. YMeHbIIUTCS B 4 pa3a; 3. YBenuuutcs B 4 pasa; 4. YMEHBIITUTCS B
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16.

17.

18.

16 pa3; 5. YBennuutcs B 16 pas.

JIBa HeOoNbIINX 3apsDKEHHBIX 1Iapa JAEHCTBYIOT Apyr Ha apyra no 3akoHy Kynona. Kax
M3MEHUTCS CWJIa B3aUMOJEHCTBUS 3apsiioB IIPU YBEIMYEHUU PACCTOSHUS MEXIYy HUMH B
4eThIpe pasza?

. YMenbmutcs B 2 pasa; 2. Ymenbmmurcs B 4 pasa; 3.YBenmuuurca B 4 pasa;

4.Ymenbmutes B 16 pas; 5.YBenuuurcs B 16 pas.

JIBa HEOONBIINX 3apsDKEHHBIX Iapa JEHCTBYIOT APYr Ha apyra no 3akoHy Kymona. Kak
M3MEHUTCS CHJIa B3aUMOJCHCTBHS 3apsI0B MPU YBEIMUSHUH Ka)KI0T0 3aps/aa B 1Ba pa3a’?
VYMenbmutcess B 2 pasa; 2. Ymenbwiutcs B 4 paza.; 3. VYBemuuurcs B 4 pasa;
4.Ymenbuutcs B 16 pasz; 5. Yeenuuures B 16 pas.

Kak u3MEHUTCS HaIpsHKEHHOCTb 3JIEKTPUUYECKOTO IOJs TOYEYHOro 3apsja B HEKOTOPOH
TOYKE IIPY YMEHBUIEHUH PacCcTOSIHUSA OT 3apsija B 4 pa3za?

. YMenbmiurcs B 2 pasza; 2. Ymenpmutcs B 4 pasa.; 3. YBemuuurcs B 4 paza; 4.

YMmenbumiuted B 16 pas; 5. YBenuuurcs B 16 pas.
HanpspkeHHOCTh  AJIEKTPUYECKOr0 TOJS B MPOCTPAHCTBE MEXKIY IUIACTHHAMHU IJIOCKOTO
KOHJIeHcaTopa B Bakyyme paBHa 40 B/M, paccrosiHme Mexmy miactuHamu 2 cM. KakoBo
HaIpsDKEHUE MEXy IJIaCTUHAMU KOHAEeHcaTopa?

.2000 B; 2. 80 B; 3. 20 B.; 4. 0,8 B.

KonTpoabnas paéora Ne2
Ilocmosannwviit mok

Bapuanrt (oOpaszerr)

NpEeaAcCINTC IJIA KaXXJ0ro BapruaHTa BHCKTqueCKOﬁ LETIKM HEU3BCCTHLIC MapaMCTPhI.
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2. MomHocte anekrtpojsuratens 3 kBr1, cuna toka 12A.Ompenenure HampsokeHHE Ha
3aKUMax 3JIEKTPOBUTATEIS.

3. Uemy paBHO comnpotuBieHHe wHcrouHuka Toka ¢ JOJIC pasHoit 20 B, ecimu mnpu
MOJKJIIOYEHNH K HEMY pe3ucTopa conpoTuBieHHeM 10 OM MO 3MeKTpUYECKON Lenu MPOTEKAET
BJIEKTPUYECKUM TOK CUIIon 2A?

4. Uctounuk ¢ DJIC 2,2 B u BHyTpeHHUM compoTunieHueM 2 OM 3aMKHYT MeIHOU
MpOBOJIOKOM, Macca koTtopoil 30,3 r. ConpoTuBIEHHWE NPOBOJOKHM PABHO BHYTPEHHEMY
COIIPOTHBIIEHUIO UCTOYHMKA. Ha ckobKko rpanycos Harpeercs poBoJioka 3a 10 mun?

5. DneMeHT 3aMBIKaI0T OJMH pa3 conpoTuBieHueM 4 Om, npyroii cornporusienuem 9 Om. B
0o0oMX ciyyasX BO BHEIIHEHW LeNU BBIJENSAETCS OJAMHAKOBAas MOIIHOCTh. IIpum kKakom BHeUIHEM
COIIPOTHBIIEHUH OHA OyJieT HauOObIIIEH.

6. [lpunymaiite u pemuTe 3a7adyy Ha nOpuMeHeHue mnpaBui Kupxroda st pacuéra
MMapaMeTPOB JICKTPUUECKOU 1EIH.
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Bonpocsl 15151 codecenoBanmsi
Ilocmoannwiit moxk
BapuanT (oOpa3ern)

KakoB ¢usnuecknii cmpicn HanpspkeHus? 3J1C HCTOYHMKA SIIEKTPHYECKOTO TOKa?
Kakumu ciocobaMu MOKHO paccuuTaTh MapaMeTphbl JIEKTPUUECKON 1ieru?

Kakwue cyniectByroT mpuOopsbI [l pacuéra mapaMeTpoB IEKTPUUYECKOM 1iernu?
KaxoBblI 3aKOHBI MMAPAIIENBHOTO U MOCIEI0BATEILHOTO COSAMHEHHS TPOBOJIHUKOB?
Kaxkoss1 3akonbl Kupxrodga?

Kakum 06pa3oM MOKHO YBEITHMYUTH TIPEIET H3MEPEHUS amIiepMeTpa’?

Kakum 00pa3oM MOKHO YBEIHYHT MPeesl H3MEPEHHs BOJIbTMETpa?

[Touemy amriepMeTp B JIEKTPHUUECKYIO LEIb BKIIOUACTCS OCIEI0BATEIBHO?

© oo N Ok R

Uro noka3bpIBaeT BOJIBTMETP, BKIIOUEHHBIN B 3JIEKTPUUYECKYIO 1IEMb [TOCIEA0BATEIbHO?

[EEN
o

. KakoBa npupona norpemsocreil u3MepeHui, IpoBOAUMBIX BaMu Ipy BBINOJIHEHUT
nabopaTopHO pabOThI?

11. KakoBa npupo/ia 3JeKTpUIeCKOro CONPOTUBIICHUS B MeTaiax?

12. ITouemy noTpebuTeNM B KBApTUPaX COSAMHEHBI apaJlIeIbHO?

KonTpoabnas padora Ne3
Ilepemennviit mok. Maznemusm.
Bapuanr (oOpaszerr)

1.IlepBuyHas 0OMOTKa MOBBIMIAIOIIEr0 TpaHCGopmaTopa coaepkuT 100 BUTKOB, a BTOpUYHAs
— 1000. Hanpsixenue B nepsuuHoil nenu 120 B. KakoBo HanpskeHre BO BTOPUYHOM LIENH, €CIIH
MIOTEPb PHEPTUU HET?

2. Yepe3 Karymiky, MHAYKTHUBHOCTb KoTopoil L=21 mI'H, Teyer TOk, M3MEHSAIOMHUNCA CO
BpemeHeM 1o 3akoHy I=I0 sin ot, rne 10=5 A, 0=2n/T u T=0,02 c. Haiitu 3aBucumMocTs OT
BpEMEHH t: a) 3/IC CAMOMHIYKIMM €, BO3HUKAOIIEH B Karymike; 0) sHeprun W ee MarHMUTHOTO
OIS

3.D5eKTpOH BJE€TaeT B OJHOPOAHOE MarHUTHOE II0JIe, HaIlpaBJIeHHE KOTOpPOTo
NEPIEHUKYISIPHO K HAIPaBJICHUIO ero ABkeHus. CKopocTh aiekTpoHa v=4*107 m/c. Uaaykius
MarauTHoro noius B=1 mTi.

4.1loTok o-yacTull (sIep aToMa reius), YCKOPeHHBIX pa3HocThio moreHuuanoB U=1 MB,
BJIETAa€T B OJHOPOJHOE MarHuTHoe moje HamnpsokeHHocThio H=1,2 kA/M. CkopocTh KaxIoi
YacTULIbl HampaBieHa MEepHeHAMKYJISPHO K HalpaBlIeHHWI0O MarHuTHoro mnosd. Haiitu cuny F,
JEHCTBYIOIIYIO HAa KAXKIY0 YaCTHUILY

5. Haiitn HanpsxkeHHOCT, H MarHMTHOrO mojsi B LIEHTPE KPYrOBOIO MPOBOJIOYHOTO BHUTKA
panuycom R=1 cm, mo kotopomy Teuet Tok 1=1 A
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KonTtpoJuabnas padora Ned
Monekynapuasa guzuxa. Tepmoounamuxa
BapuanT (o0Opa3zen)

1. Kakoit o6vem V 3anmmaer macca m=10 r kucnopoma mpu aasienuun p=100 klla u
temnepatype t=20° C?

2. KakuM nomxeH ObITh HaMMEHbINEH oO0beM V OaioHa, BMEINAKOMEro Maccy m=6,4 Kr
KHCJIOPOAa, eciu ero creHku npu temnepatype t=20° C BoinepkuBatoT nasienue p=15,7 MIla?
3. Haiitu maccy m Bo3ayxa, 3alOJHSIONIETO ayJIUTOPHIO BBICOTOM h=5 M u muiomazapio moia
S=200 m2. [laBnenue Bo3ayxa p=100 klla, Temneparypa nomemenus t=17°C. Monsipnas macca
Bozayxa u=0,029 xr/mois.

4. 4. Macca m=6,5 r Bogopoja, Haxojsmerocs npu Temmepatype t=27° C, pacumupsercs
BJIBOE MPHU p=const 3a cueT NIpUTOKa Teruia u3BHe. Halitu paboTy A paciiupeHus raza, u3MeHeHue
AW BHYTpEeHHUI SHEPTUH ra3za U KOJIWYECTBO TEIIOTH Q, COOOIIIEHHOE Tas3y.

5. WpeanpHas TeruioBas MaminHa, padoTaromas mo nukiy KapHo, coBepimaer 3a OAMH IHKII
paboty A=2,94 xJI>x 1 OTAAeT 3a OJUH IUKJI XOJIOAUIBHUKY KOJMm4ecTBO TerioThl Q2=13,4 kJ[x.
Haiitn kg n uukia.

6. Haiiti npupoct AS suTponuu npu npesparienun maccol 1 r Boas (t=0° C) B map (t, 100°
C).

KonTpoabnas padora Ne§
Mexanuueckue u In1eKmMpoMaZHUMHbIE KOJ1€OAHUA U 60JIHbL
Bapuanr (oOpaszerr)

1. Hanucarb ypaBHEHHE rapMOHUYECKOIO KOJe0aTeNbHOIO ABMKEHUsS ¢ aMrmuTyaoi A=0,1
M, niepuoaioM T=4 ¢ u HavanbHOM (azoit ¢=0.

2. Hanmcars ypaBHEHHE rapMOHHYECKOTO KOJIEOATEIHbHOTO JIBMXKEHUS C aMIUTUTyI0i A=50
MM, nepuosioM T=4 ¢ u HauanbHOU (azoi ¢=n/4. HaliTu cmelenne x KoneOmromencs TOUku OT
noJjioxkeHus paBHoBecus npu t=0 u t=1,5 c. Haueptuth rpaduk 3T0ro 1BuxeHus.

3. Uepe3 kakoe BpeMsl OT Hayaja IBM)KEHHUS TOYKA, KOTOpas BBINOJHSIET FapMOHHUYECKHE
Kose0aHMs, CMECTUTCS OT IIOJIOKEHUs] pPaBHOBECHsS Ha TMOJOBMHY aMmrutyabl? Ilepuon
kosnebanuit T=24 c, nayansHas ¢aza ¢0=0.

4. HanwucaTh ypaBHEHHE JBIKEHHS, IOJYYalOIIErocss B pe3yJlbTaTe CIOXKEHHUS ABYX
OJIMHAKOBO HAINpPAaBJIEHHBIX TapMOHUYECKUX KOJIeOATeNbHBIX, KOJeOaHUNH C OJUHAKOBBIM
nepuogoM T=8 ¢ u oauHakoBoil ammuuTymoii A=0,02 M. Pasnocts (a3 mexay >TUMHU
konebanusmMu O2— ¢ 1=n/4. HauanpHas (aza ofHOTO M3 3TUX KOJIEOAHMI paBHA HYJIIO.

5.Perpancnsarop TeneBM3sMOHHON mporpammbl OpOWTa YCTaHOBJIEH Ha CIYTHUKE CBS3H
Pagyra, xoTopblif JBMXKETCS MO KpyroBoil opbure Ha BbicoTe 36000 KM HaJ MOBEPXHOCTHIO
3emin, 3aHMMas IOCTOSHHOE IIOJIO)KEHHWE OTHOCHUTENbHO 3eMiu. CKOIBKO BpEMEHU
pacrpocTpaHsieTcs CUTHAI OT Nepearonieii CTaHIMU 10 TeJIeBU30pOB cucTeMbl OpouTa.

6. Ha kakoif nuama3oH JUIMH BOJH MOXXHO HAcTPOUTh KoJieOaTeNbHbI KOHTYp, €CIIU €ro
MHAYKTUBHOCTH L=2 MI'H, a eMkocTh MOkeT MeHAThCs 0T C1=69 n® no C2=533 nd?
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7. Kakyro nHIyKTHBHOCTH L Hal0 BKIIIOYHTH B KOJICOATEIBHBIH KOHTYP, YTOOBI TP EMKOCTH
C=2 Mx® nomyuuts yacrory v=1000 I'11?

KonTtpoJuabnas padora Ne6
Onmuueckue a61eHUA
BapuanT (o6pazerr)

1.Ha mu¢paknyoHHYI0 pemeTKy, nMeronnyio mepuon 5-107° M, magaer mopmaneHO mapai-
JIeTBHBIH MYYOK 3e1EHOT0 CBETA C JUTMHOH BOHEI 5,3-107 M. JINdPaKIHOHHBIH MaKCHMyM KaKOTo
MaKCHUMAaJIbHOTO MOPSIIKa MOKHO HAOII0JaTh MPHU MOMOILU 3TON AUPPAKIIMOHHON PEeIIeTKU?

2.HeGonpmioit mpenMeT HaXOAWTCS HA TJaBHOW ONTHYECKOHM OCH TOHKOHM coOuparomieit
JUH3bI, HA IBOWHOM (DOKYCHOM paccTossHUU OT Hee. Kak M3MeHsATcs mpH yAaleHUH MpeaMera oT
JIMH3BI CIIEAYIOUINE TPH BEITMYNHBL: pa3Mep U300paKeHHsI, €ro pacCTOSHUE OT JIMH3bI, ONTUYECKas
CHJIa JIMH3BI?

3.PazHocth x0ma Mexay BoiHamu aiuHOM 500 HM OT JBYX KOTE€PEHTHBIX HCTOYHUKOB B
BO3/yxe 5 MKM. UTO MPOMCXOIUT B TOUKE MPECEUEHUS STUX BOJIH?

4.3Hast CKOPOCTh CBETa B BaKyyMe, HalTH CKOPOCTh cBeTa B anmase (N = 2,42).

5.Uemy paBHO (POKYCHOE PACCTOSIHHE JIBOSIKOBBIMYKJION JIMH3BI C OAMHAKOBBIMHU PallyCaMH
KpuBU3HBI 110 20 CM, CIIeTaHHOM U3 CTeKIIa ¢ aDCOIIOTHBIM MOKa3aTeneM npeaomiaeHus 1,57

6.[IpenMeT HaXOIUTCS HAa PACCTOSHUM OM OT ONTHYECKOTO LIEHTPa JBOSKOBOTHYTOW JIMH3HI C
¢dbokycHbIM paccTtositHueM 2M. Ormpenenute, Ha KakOM pacCTOSHUM OT JIMH3BI HaXOJUTCS
n300paXkeHue NnpeamMera.

Tect Ne2
Keanmoeasa, amomnas, adepnasn pusuka
Bapuant (o0Opas3ertr)

1. SAnpo aTroma cocTour:
1. Tonbko u3 amekTpoHoB; 2. Tonbko U3 NpoToHOB; 3. TOJIBKO U3 HEHTPOHOB;
4. TosIbKO M3 HEUTPOHOB U IIPOTOHOB.
2. ATOM COCTOHT:
1. Toabko U3 3IEKTPOHOB U HEUTPOHOB; 2. TOIBKO U3 MPOTOHOB U 3JEKTPOHOB; 3. Tonbko
U3 HEUTPOHOB U NIPOTOHOB; 4. 113 HEUTPOHOB, MPOTOHOB U NEKTPOHOB.
3. Mosekyna COCTOUT:
1. Tonbko u3 omHOTO aroma; 2. TOJIBKO U3 ABYX aTOMOB M TPEX MPOTOHOB; 3. ToNbKO U3
OJIHOTO aToMa M TpEX MpoToHOB; 4. Kak 01HOr0, Tak ¥ HECKOJIBKUX aTOMOB.
4. Bokpyr si7jpa B aToMe 110 OpOUTE BpaIlaeTCs:
1. Dnektpon; 2. [Iporon; 3. Heitrpon; 4. HykJion.
5. Kakoe 13 mpuBeIeHHBIX HIKE YTBEPKACHUHN O pacrooKeHUH YaCTHLL, BXOISIINX B COCTAB
aToOMa, CJIEy€eT CUATATh IPABUIIBHBIM?
1. IpOTOH U JIEKTPOH HAXOATCS OIM3KO APYT K APYTY, @ HEUTPOH PACIIOJIONKEH TaJIEKO OT
HUX
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2. IPOTOH U HEUTPOH HAXOJATCSA OJIM3KO JAPYT K JIPYTY, a IEKTPOH PACIIONIOKEH JaJIeKO OT
HUX

3. HEUTPOH M 3JIEKTPOH HAXOATCS OJIM3KO APYT K APYTY, a IPOTOH PACIOI0KEH JAJIEKO
OT HHUX

4. IpOTOH, JEKTPOH M HEUTPOH PACIIOJIOKEHBI IPUMEPHO Ha OJIMHAKOBOM PACCTOSHUM JPYT
OT Apyra

6. OnpeaennTe YUCII0 IIPOTOHOB Z M YMCII0 HeiiTpoHoB N B siipe n30Tona ypaHa g U.

1. Z2=92, N=235; 2. Z=235, N=92; 3. Z=92, N=92; 4. Z=92, N=143.

7. OnpenenuTe YUCiIo IPOTOHOB Z 1 uncio HeiitponoB N B sape n3otona yrnepozaa *4C
1. Z=14, N=6; 2. Z=6, N=6; 3. Z=6, N=8; 4. Z=8, N=6.

8. Uemy paseH 3aps sapa snementa %gF? Moy s 3apsia 31eKTpoHa paBeH e.
1.9¢; 2. 10e; 3. 19¢; 4. 28e.

9. Kakoe u3 Tpex TUIOB U3Iy4eHul (o-, B- Win y-u3nyyeHue) He OTKJIOHAETCS] MarHUTHBIMU U

IEKTPUUYECKUMHU MOJIAMU?
1. o — usnyuenue; 2. f — uznyuenue; 3. y —usiydenue; 4. Bece Tpu OTKIIOHSIOTCS.
10. SIBneHue BBIpbIBAHMSI AIEKTPOHOB C HOBEPXHOCTU METalja 101 AEHCTBUEM CBETa
Ha3bIBAETCS:
1 PamnoaktuBHOCTBIO; 2. TepmosinepHbiM cuHTe3oM; 3. Dotonddextom; 4. 3akoHOM
PaMOaKTUBHOTIO paciaja.
11. M3meHeHus sizep, NPOUCXOSAIINE B pe3yIbTaTe UX B3aUMOJCHCTBUS C 3JIEMEHTApHBIMU
YaCTUIIAMHU U JIPYT C APYTOM, Ha3bIBACTCS:
1. Nnrepdepennuueii; 2. Jlucnepcueii; 3. oroaddexrom; 4. SnepHoit peakiuei.
12. CamMompou3BOIBHOE HCITyCKAHUE SIIPAMU HEKOTOPBIX 3JIEMEHTOB PA3JIMYHbBIX YACTHII,
COITPOBOKIAFOIIIEECS TTEPEXOIOM SApa B IPYTOE COCTOSTHHE, HA3BIBACTCS:
1. PagmoaktuBHOCThIO; 4. TepmosiiepHbIM cuHTe30M; 3. DoTodhdhexrom; 4. 3akoHOM
palMoOaKTUBHOTO pacraja.

13. Peakmust cnustHAS ABYX JETKUX S€p HA3bIBACTCS:

1. PanmoaktuBHOCTHIO; 2. TepmosiiepHbIM cuHTE30M; 3. Poto3ddexrom; 4. 3akoHOM
pPaIMOaKTUBHOTO pacraa.

14. BeiOepure U3 unciia NpeaaoKeHHbIX HeJIOCTAIOINN JieH B ypaBHeHUU (oToddderra

hc/A=Aguxt... (V- CKOpOCTBH, V-4acToTa)
1. ABeIx.  2.mV?2/2. 3. hv. 4, mc? - 5.muU.

15. DnekTpoH BbUIETAET U3 IUTACTUHKH 11€3Us ¢ KuHeTn4eckoi sHeprueit 1,3 sB. Kakosa
JUIMHA BOJIHBI CBETA, BBI3BIBAIOLIETO (POTOAPGEKT, eciu paboTa BEIX0AA IIEKTPOHA U3 LIe3Us
pasza 1,8 3B (1 3B = 1,6-10"°1Tx)?

1. 760uM; 2. 640uM; 3. 520HM; 4. 400 HM; 5. 350 HM
16. BeiGepute npaBmiibHOE nipooikenue ¢ppasbl: OnbiTel Pesepdopaa momornu...
1. .. .co3maHuIO TUTaHETapHON MOJAEIH aToMa. 2. . .00BSCHEHHUIO MIOBEICHUS
MHUKPOOOBEKTOB, IBHKYIIMXCS CO CKOPOCTSMHU, OJTM3KUMHU K CKOPOCTH CBeTa. 3.
...OTKPBITHIO BOJTHOBBIX CBOMCTB MUKPOYACTHII. 4. ...OTKPBITHIO CIIOKHOT'O COCTaBa
Sapa atoma. 5............. 00BSICHEHUIO TIPOIIecca N3ITyYSHHS CBETa aTOMaMH BEIIECTBA.
17. CoBpemeHHast MOJIENIb CTPYKTYpPbl aTOMa 00OCHOBAHA OTBITAMH TIO...
1. moHwM3anmu raza 2. paCTBOPEHHUIO U IJIABJIIEHUIO TBEPABIX TN 3. pACCESIHUIO (-4acTHI] 4.
MOJTYYSHHIO BEUIECTB C 3aIaHHBIMU CBOHCTBAMU
18. BriGepute npaBuibHOE NMpoaoKkeHue (passl: [TocTynaTsl TEOpUN OTHOCUTEIHLHOCTH
CHOCOOCTBOBAH. ..
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1. .. .cO3aHHUIO MJIaHETAPHOW MOJIETH aToMa. 2. .00BACHEHUIO MOBEICHUS
MHUKPOOOBEKTOB, IBIKYIIUXCS CO CKOPOCTSIMH, ONM3KMMH K CKOpPOCTH CBeTa. 3.
...OTKPBITHIO BOJTHOBBIX CBOWCTB MUKPOYACTHII. 4. ...OTKPBITHIO CIIOKHOTO COCTaBa
sIIpa aToma. S............. 00BSICHEHUIO TIPOIIECcCca U3ITyUCHHUs CBETa aTOMaMU BEIECTBA.
19. Bribepute npaBuiabHOE npoaonkeHue ¢pasbl: [loctynaTer bopa momoriu...
1. .. .co3maHMIO TUTAHETAPHOM MOJIeTH aToMa. 2. .O0BSICHEHUIO

MI/IKpOO6"beKTOB, JABHIXKYIIHUXCA CO CKOPOCTAMU, OU3KUMH K CKOPOCTH CBETA. 3.

IIOBECACHUSA

...OTKPBITHIO BOJHOBBIX CBOMCTB MUKPOUYACTHII. 4. ...OTKPBITHIO CJIOKHOT'O COCTaBa
A]Ipa aTOMa. O............. 00BSICHEHUIO Tpoliecca N3yYeHHs CBETa aTOMaMH BEIIECTBA.
20. Anbda-u3nydeHrueM Ha3bIBaIoOT. .
1. norok siaep renus; 2. HOTOK NEKTPOHOB; 3. IOTOK HE N3YYEHHBIX [10KA O.-4acTHL; 4.
3JIEKTPOMAarHUTHbBIE BOJIHBI OOJIBIION YaCTOTHI
21. KakoBa npupojaa Cuil, OTKIOHSIOMIMX 0 ~4aCTULIBI OT MPSIMOJIMHEHHOM TpaeKTopuu B
ombiTax Pesepdopna?
1. rpaBuTanMoHHa; 2. IEKTpOMArHuTHasL; 3. sfepHast; 4. rpaBUTAllMOHHAS U siIepHas; S.
sJIepHast U YIEKTPOMarHuTHas

22. Kaxkoii u3 mpuOOpOB UCIIONIB3YETCs AJI PETUCTPALIUU O-UACTHIL?
1. cnektporpad; 2. uukiIoTpoH; 3. pororneMeHT; 4. kamepa Bunbcona; 5. nazep

23. PagnoakTUBHOCTHIO HA3BIBAIOT. .

1. nepexoa aromMa u3 OJJHOIO SHEPTCTUUCCKOTO COCTOAHUA B IPYyroe,

COITPOBOKIAFOIIUICS U3ITy4YCHHEM
2. TIOTEPIO0 ATOMOM BHEIIHETO (BAJICHTHOTO) JICKTPOHA 3. TIPEeBpaIIeHne aTOMHOTO

s/1pa B APyroe, COMpOBOXKAAIOMIEECS UCITYCKAaHUEM Pa3JINYHbIX YaCTHUIl U U3ITy4YCHHUS.
4. mepexos aTOMHOTO S7jpa U3 OJHOTO arperaTHOro COCTOSIHUA B IPyroe
24D. Kakas yacTb HCXOJHBIX PaJUOAKTUBHBIX SIIEP PAaCIaJacTcs 3a BpEMs, pABHOE JIBYM

nepuoiaM rnoxypacrnaza’?

1. 1/16;

2. 1/8; 3. Ya; 3. %

4.1/2

6.2. I[IpuMepHbIe BONIPOCHI M 3aaHNs / 3a1a4M JAJI51 IPOMEKYTOYHOM

aTTecTaluu

Tabéanna 9 - IlpumepHbie TeopeTHYECKHE BONPOCHI U NPAKTHYeCKUe 3aAaHust /

3aJavYM K IK3aMEHYy

Pa3nensl U TeMbI

IIpumepHsbIE
BOITPOCHI

TCOPETUIYCCKUC

IIpumepHsble 3amaun

1-# cemectp

1. Mexanuka

1.1. KunemaTtuka u
JIMHaMHKa
MOCTYNATEIbHOTO U
BpaIlaTeIbHOIO
JIBYKEHUS

1. Kunematndeckne  3aKOHBI
MOCTYNaTEIbHOTO JIBUYKEHUS
MaTepuaabHON TOYKH

2. KnHemarnyeckue  3aKOHBI
BpaIaTeIbHOTO  JIBMDKCHUS
MaTepuaibHON TOUKU

3. WuepumanbHbIe CUCTEMBI
oTCcUeTa.

4. 1 3axoH Hrerorona. Macca.
5. 2 3akoH Hrrorona.

6. 3-11 3akoH HrrotoHa.

1. 3aBUCHUMOCTH TIPOMICHHOTO TEJIOM
OyTd S OT BpeMeHu t Jjaercs
ypaBHeHueM s=A + Bt + Ct2, rue
A=3 M, B=2 M/c u C=1 m/c2. Haiitu
CPEIHIOI CKOPOCTh V M CpeaHee
YCKOpEHHE a Tela 3a IMEPBYIO,
BTOPYIO M TpPETbIO CEKYHJABI €ro
JIBYDKEHUS.

2. K HUTH TOABENIeH TPy3 Maccoi
m=1 kr. Haiitu cwiy HaTsKeHus
HutHu T, eciy HUTH C rpy30M: a)
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1. 3akoH BcemupHOro | MOJHUMATE C YCKOPEHHEM a=5 M/c?;
TATOTCHHS. 3. Kakyto cuny F Hamo npunoxurhp K
BaroHy, CTOSIIEMYy Ha peJbcax,
9TO0BI BAarOH  CTal  JBUTATHCA
paBHOYCKOpPEHHO M 3a Bpems t=30 c
npoueln nyTh s=11 m? Macca Barona
m=16 1. Bo BpeMs JBWKEHUS Ha
BAaroH JEHCTBYET cuia TpeHus Frp,
paBHas 0,05 meicTByrOIIE Ha HETO

CHUJIBI TSKECTH mg.

1.2.3akoHbl coxpaHenus | 8. Nmnynsc. 3akoH | 4 YenmoBek wmaccoit ml=60 «kr,
B MEXaHUKE COXpaHEHUS HUMIIyJlbca B | Oerymmii co cKopocTeio v1=8 km/4,
MEXaHUKe. 0. 3aKoH | JOTOHSIET TENEeXKYy Maccoit m2=80
COXpPaHEHUS MOMEHTA | KI, JBIKYIIYIOCS CO CKOPOCTBIO
HMITYJIbCa MEXaHUYEeCKOH | v2=2,9 kM/4, 1 BcKakuBaeT Ha Hee. C
CUCTEMBI. KaKoOW CKOPOCTBIO U Oy/IeT ABUTaThCS
10. DHeprusi. tenexxka? C kakod ckopocTbio u\

11. KonHcepBaTuBHBIE |
HEKOHCEPBATHUBHBIE CHJIBI.
12. 3akoH coxpaHeHUs U

IIpEBPALLECHUA IIOJTHOM
MEXaHMYECKON SHEpruu B
0JI€ TIOTEHIIUAIBHBIX CHIL.
13. 3aKOHBl COXpPaHEHUs
UMITyJIbCa " MOMEHTa
HMITYyJIbCA.

OyneT JBUTAThCS TEJEKKa,
YeJIoBeK Oexall el HaBcTpeuy?
5. I'panarta, nersiiasi co CKOPOCTBIO
v=10 w/c, pasopBajiack Ha JBa
ockofka. bonpmmii ockonok, Macca
KoToporo cocraeimsia 0,6 maccwl
BCel IpaHaThl, MIPOAOIIKAIL
JIBUTATHCS B MPE)KHEM HAIPABICHUH,
HO C YBEIMYEHHOH CKOPOCTHIO
ul=25 w/c. Haiitu ckopoctp U2
MEHBIIIETO OCKOJIKA.

6. Yenosekx, CTOSIIUAH Ha
HETOJIBIKHOW TeNeXKKe, OpocaeT B
TOPU30HTATIEHOM HaIpaBJICHUN
KaMeHb Maccoll m=2 kr. Tenexka ¢
YEJIOBEKOM TMOKAaTWJIaCh Has3al, U B
NepBbIi  MOMEHT OpocaHus ee
ckopocth Obita v=0,1 m/c. Macca
TENeXKKU ¢ ueroBekoM M=100 xr.
Haiitn xuneTnyeckyro sHepruro Wk
OpOILIEHHOTO KaMHS Yepe3 Bpems
t=0,5 ¢ mociie Hadana JIBMKCHUS.

cCiin
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2. Dnekmpomaznemusm

2.1.OnexkTpocTaTuka

14. 3axon Kynomna.

15. HanpspbkennocTthb u
MOTEHIN AN
AEKTPOCTATUYECKOT O MOJISI.
16.Teopema I"aycca B
UHTErpaibHON Gopme U ee
NpUMEHEHHE JUIsl  pacuera
ANEKTPUYECKUX TMOJIEH.

17 DIIEKTPOEMKOCTh
MIPOBOJHHKA u
KOH/JIEHCATOPOB. OHeprus
3apsHKEHHOr0 KOHZEHCATOopa.
18. DnekTpuueckoe moJie B
MIPOBOJHUKE U TUAIICKTPHUKE.

7. Haiitu cuny F mputsokeHHs Mexmy
SIIPOM aToMa BOZOpOJA u
3JEKTPOHOM. Pannyc aToma
Bogopoaa r=0,5-10-10 m; 3apsan sapa
paBeH o MOAYJIIO u
IIPOTUBOIIOJIOKEH T10 3HAKY 3apsiLy

8. Bo ckompko pa3  cuia
rPaBUTAIMOHHOTO MPUTSKEHUS
MEXAY JBYMsI NMPOTOHAMH MEHBbIIIE
CWJIBI  HMX  DJEKTPOCTaTHYECKOIO
OTTaJIKUBaHUs?  3apsii  OPOTOHA
paBeH 1o MOJTYJIIO U
IPOTUBOIIOJIOKEH IO 3HAKy 3apsay
JJIEKTpOHA.

9. HaiiTu CKOpOCTH V 3JIEKTpOHA,
IPOLIEIIET0 Pa3HOCTh NOTEHIIUAJIOB
U, pasnyo: 1,5, 10. 100, 1000 B.

2.2 IToCTOSTHHBIA TOK

19. Cuna ¥ II0THOCTh TOKA.
20. 3akon OMA nns yuyactka
1(S1178

21. DJIC uCTOYHMKA TOKAa.
3akoH Owma I TOJHOM
LICTIH.

22.3akoH [[xoyns-Jlenia.

23. IlpaBuna Kupxroda.

10. Haiitn COIIPOTUBJICHUE R
MKEJIE3HOT0 CTepKHs quameTrpom d=1
CM, €CJIM Macca CTepKHA m=1 Kr.

11.1enn Tpex
II0CJIEI0BATENBHO
MOAKIIIOUEHHBIX K
24 B.
IIEPBOTO

COCTOUT W3
COEZMHEHHBIX
IPOBOJHHUKOB,
UCTOYHUKY  HaNpsOHKeHUs
12.ConpoTuBienue
npoBoaHuka 4 Om, BToporo 6 OM u
HalpsDKeHWE Ha KOHIAX TPEThEero
npoBoaHuka 4 B. Haiitu cuiy Toka
B ILIE€NH, CONPOTUBJIEHHE TPETHETO
NPOBOJHMKA M HaNpsHKeHHE Ha
KOHI[aX  NEepBOrO U  BTOPOIO
IIPOBO/IHUKOB.

13 ComnpoTHBI€HHE  OJHOTO W3
MOCJIE10BATEIBHO BKITIOYCHHBIX
MPOBOJHUKOB B n pa3 Oojblie
CONPOTUBIICHUS JIpyroro. Bo
CKOJIBKO pa3 U3MEHUTCS CUjla TOKa B
nenu  (HampspKEHWE  MOCTOSIHHO),
€CIM 3TU TMPOBOJHUKU BKIIOUYHUTH
NapajjiesIbHO?
14. O6moTKa

conpotuBieHrneM 84 OM BBINIOJTHEHA

peocrata
W3 HUKEIMHOBOW TPOBOJIOKH C
TIJTOIA/IBIO TIOTIEpEeYHOTro ceueHus 1
MM?. KakoBa JutiHA TPOBOIOKH?

2.3. IlepemeHHBIN TOK

24. PeaxktusHOE u
I/IH[[yKTI/IBHOG

15.KongeHcatop W 3JeKTpUYecKas
JJaMIIO4YKa COCANHCHBI
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COIIPOTHBIICHUE.
25. 3akod Oma 1 Hernei
MEPEMEHHOT'O TOKA.

MOCJIEeIOBATEIbHO U BKIIIOYEHBI B
enb MEPEMEHHOTO TOKa
HanpspkeHneM U=440 B u wactoToit
v=50 I'u. Kakywo emkocts C g0JIKEH
MMETh KOHJCHCATOP IJISI TOTO, YTOOBI
yepes JaMIouKy npotekan Tok [=0,5
A W majeHue MOTEHLMANa Ha HEH
ob110 paBabiM Un=110 B?

16. AMmuntyna KOJIeOaHuI
HanpsOKEHUST HAa  y4yacTKe  Lelu
nepemeHHoro Toka 50 B. Yemy
paBHO  JIGHCTByIOIIEE  3HAUYCHUE
HaIpsDKEHUS HAa 3TOM Y4YacTKe Ienu?

2.4. Maruetusm

26.
B3aHUMO/JICHCTBHE
IMOCTOSIHHBIX TOKOB.

27. Cwma Jlopenma Cuna
Awmnepa.

28. SIBnenue
3JIEKTPOMAarHuTHOM
WHIYKIIUH.

29.Cucrema ypaBHEHHHA
Makcgeiia B UHTETpaaibHOM
u nuddepeHnnanbHoMN
dbopwme.

MarsuTtHoe

17. Haittu HANPS>)KEHHOCTD H
MarHuTHOTO  IIOJII B IIEHTpE
KPYyTOBOI'O  IMPOBOJIOYHOTO  BUTKA
paauycom R=1 cMm, mo koropomy
Teuer Tok 1=1 A

18.1IpOTOH M 3JIEKTPOH, YCKOPEHHbBIE
OJIMHAKOBOM Pa3HOCTHIO
IIOTEHIUAJIOB, BJICTAIOT B
OJIHOPOJIHOE€ MarHuTHoe mnosie. Bo
CKOJIbKO pa3 paaumyc Kpuu3Hbl R1
TPacKTOPUHU MIPOTOHA OoJbIe
paaunyca kpuBu3Hbl R2 TpaekTopuu
3JIEKTpOHA?

2 cemecTp (9K3aMeH)

2. Monexynapuas ¢usuxa u mepmoouHamura

3.1. MonekynsipHo-
KMUHETHYeCcKasi TEOpHsl.

30. OcHOBHOE ypaBHEHHE
MKT.

31.Temnepatypa ¢ TOUKH
3penust MKT

32. Pacnipenenenue
bonbimana n
O6apomeTrpuueckas popmyia.

19 Kakyro Ttemmeparypy T wumeer
Macca m=2 I a30Ta, 3aHUMAIOILEro
o0beM V=820 cm3 mnpu gaBieHUU
p=0,2 MITa?

2. Haittn Maccy m CepHUCTOTO rasza
(S02), 3anumaromiero oobem V=25 1
npu Ttemmeparype t=27 °C wu
nasnenuu p=100 kIIa.

3.2. 3aK0oHBI HICATLHOTO
rasa

33. OcHOBHOE ypaBHEHHE
COCTOSIHUS MJI€AIBHOTO Ta3a.
34. U3zonporieccs B razax.
JnarpaMMbl Ta30BBIX
IIPOLIECCOB.

2. HauepTuThb HU30TEPMBI MAacChI
m=0,5 r Bomopoaa A TeMIEparyp:
a) t1=0° C; 6) t2=100° C.

22. HauepTuTh  HM30TEpPMBI  MacChl
m=15,5 T KHCIIOpOJa JUTSt
temmeparyp: a) t1=39° C; 0) t2=180°
C

3.3. TepmoauHamuka.

35. BHyTpeHHsIs Heprusl.
Pa6ora naeansHoro rasa.
36. [lepBoe Havano
TEPMOTMHAMHKH.

37. O6paTumble U
HEOOpaTUMbIE TTPOIIECCHI. 2-
3aKOH TePMOJAMHAMHUKHU.

23.Macca m=10 r Kuciopoaa
HaxomuTcsd mnpu naaBiaeHun p=300
klla u temneparype t=10° C. Ilocne
HarpeBaHHus IIpU p=const ra3 3aHia
o0beM V=10 n. Haiitu KonuuecTBo
TeIIoThl  Q, TIOMy4YEeHHOE Ta30oM,
U3MEHEHUE AW BHYTPEHHUU
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38. Tem1oeMKOCTh 1 YHUCIIO
cTeneHel CBOOOIbI MOJICKYJT
raza

39. lukn Kapno. KITJ[ uukna.

40.OuTponus. YpaBHEeHHE
BonbiiMaHna 115t SHTPOIIHUH.

SHepruM raza W pabory A,
COBEPIICHHIO razom npH
pacuIpeHuH.

24 MneanmpHas TeIioBas MalllMHa,
paboratormast mo 1ukiay Kapao, 3a
IUKJI TIOJIydaeT OT HarpeBaress

KoJm4yecTBO  Temiotel  QI1=2,512
k/[bxk. Temmeparypa HarpeBaresns
T1=400 K, TemIeparypa

xonommineHuka T12=300 K. Haiitu
paboty A, coBepiiaeMyr MAaIliHON
32 OJMH IIUKI, M KOJHYECTBO
TeroTsl Q2, oTaaBaeMoe
XOJIOAWJIBHHUKY 33 OJIMH ITUKII.

4.Konebanus u eonnwi

4.1 Mexa"Huyeckue u
3JIEKTPOMArHUTHHIC
KOJICOAHUA U BOJIHBI

41.MexaHU4ecKHe
KoJicOaTeIbHEIC CHCTEMBI.
42 N neannHbIiI
3JIEKTPOMAarHUTHBIN
KoJe0aTeNbHbIN KOHTYD.
43.CBo0O01HBIE 3aTyXatoIlIKe
kojeOanus. BeiHyKIeHHbIE
KoJIeOaHMSI.
44.91eKTpOMarHuTHbIE
BOJIHEI.

25. KoneOaTenbHbIil KOHTYP COCTOUT
U3 KOHJEeHcaTopa eMKocThio C=888
n® u KaTylIKW C UHAYKTUBHOCTBIO
L=2 mI'n. Ha xakyto aAnuHy BOJIHBI A
HAaCTPOEH KOHTYp?
26.Ha xakom  pacCTosHMM  OT
AHTCHHBI PaJAMOJIOKATOPa HAXOIUTCS
OOBEKT, €CIM OTPAKEHHBIH OT HEro
paJuoCUTrHai BO3BpPATHIICS OOpaTHO
yepe3 200 mkc

27. Hantucarp ypaBHEHUE
rapMOHHYECKOI0  KO0JIebaTeIbHOrOo
JIBWKEHUS C aMIUTUTYJI0H A=5 cwM,
ecJiu 3a Bpems t=1 MHUH coBepuIaeTcs
150 xoneGanuii u HauyanpHas ¢aza
kojeOanuit  ¢=n/4.  Haueptuth
rpa UK 3TOTO JIBUKEHUS.
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5. Onmuyeckue sa61eHus

5.1.1AnTepdepennus u
T paKIHs
CBETOBBIX BOJIH

45, HNutepdepenninonnoe
T0JIE OT JBYX MCTOYHHKOB.
46. Jludpaxus OpeHens Ha
MPOCTEUIINX Mperpaaax.

47, Hudpakunonnas
pereTka.

28. ludpakuronHasl pemeérka ¢ re-
puogom 107> M pacronoxeHa napai-
JEeNbHO SKpaHy Ha  PacCTOSHHUU
0,75 m ot Hero. Ha pemérky no Hop-
MaJd K Hel majaer MmydoK CBeTa ¢
JuinHOH BosiHBI 0,4 MKM. Makcumym
KaKoro mnopsaka OyeT HabJIto1aThCs
Ha JKpaHE Ha pPacCTOSHUMU 3 CM OT
1eHTpa audpakuuOHHONW KapTUHBI?
Cuurartsb sina = tga.

29. PasHoCTh XOHma Jydel OT IBYX
KOT€pEHTHBIX HCTOYHUKOB CBETa C
JUIHHOM BOIHEI 600 HM, CXOISIIMXCS
B HEKOTOpOM  TOYKe,  paBHa
0,0000015 M. Bbyner M
HAOIIOIAThCS YCUTICHUE UITU
ocjiabjieHue CBETa B 9TOW TOUKe?

5.2 Ionsipuzanus u
JMCTICPCHUS
CBETOBBIX BOJIH

48. 3akoH Bprocrepa.

JIBoitHOE JTyuenpenoMIIeHHeE.

49. Hucnepcus CBeTa.
HopmanbHas u aHOManbHas
TCTICPCHSL.

30.JIyu kakoro cera 0OOJbIIE BCEro
HPEIIOMIISIETCS TPEyTroIbHON
CTEKJITHHOW TTPU3MOM?

31.Hutu yroi i HOJTHOM
HOJISIPU3ALUN TIPU OTPAKEHUH CBETA
OT CTEKJIa, TOKa3aTeNb MPEeTOMICHHS
koTtoporo 1,57.

6. Keanmosas, amomuas, soepHas puzuxa

6.1.KBaHTOBBIE ABIICHUSA

50. 3akon Kupxroda.

ol. 3akoH Credana-
bosbiimana.

52.3akoH cmemienus Buna.
53.@oTo3hexT u ero BUABIL.
54. 3ddext KomnroHa.

32.Haiitu temmneparypy T mneun,
€CJIM M3BECTHO, YTO M3JIy4YEHHE U3
OTBepCTHSl B Hel muiomansio S=6,1
cM2 umMmeer MmomHocth N=34,6 Br.
W3nydenne cuutaTh ONHM3KUM K
U3JIy4EeHUI0  a0COJIOTHO  YEpPHOIo
Tena.

33.HaiiTu anuHy BOJIHBI Ao CBeETa,
COOTBETCTBYIOIIYIO KpacHOU
rpanuie ¢otodddekra, I JTUTHS,
HATpUs, KaJTus U Le3Us.
34.ITapayutenbHbII MOTOK
JJIEKTPOHOB, YCKOPEHHBIX
pa3HocThiO moteHnumanoB U = 25 B,
najgaeT HOpMaJIbHO Ha auadparmy c
JIBYMSI Y3KUMH IIEISIMHU, PACCTOSTHUE
Mexay KotopeiMd d = 50 MKM.
Onpenenuth  pacCTOSTHUE — MEXKIY
COCETHUMU MaKCHUMyMaMH
T paKIMOHHON KapTHUHBI Ha
JKpaHe, pacrlojio)KeHHOM Ha
paccrostauu 1 = 100 cM ot mieneii.

6.2.0cHOBBI (PU3UKH
aTOMHOTO S/Ipa.

55.CoctaB aromHOro sjpa.
XapakTepuCTUKHU sanpa:
3apsij], Macca, SHEPIus CBA3H
HYKJIOHOB.

35.HaifTu  ymMcno  TOPOTOHOB U
HEHTPOHOB, BXOJANIUX B COCTaB

sIIep TPEX U30TOMOB MarHus: a)
2412Mg; 6) 2512Mg; B) 2612Mg.

30



https://online-tusa.com/tasks/9659_1_2_0
https://online-tusa.com/tasks/9659_1_2_0
https://online-tusa.com/tasks/9659_1_2_0
https://online-tusa.com/tasks/9659_1_2_0
https://online-tusa.com/tasks/9659_1_2_0
https://online-tusa.com/tasks/9659_1_2_0
https://online-tusa.com/tasks/9659_1_2_0
https://online-tusa.com/tasks/9768_1_2_0
https://online-tusa.com/tasks/9768_1_2_0
https://online-tusa.com/tasks/9768_1_2_0
https://online-tusa.com/tasks/9768_1_2_0
https://online-tusa.com/tasks/9768_1_2_0
https://online-tusa.com/tasks/9768_1_2_0

56. PamnoakTuBHOCTE. Buasl
U 3aKOHBl PaJAUMOAKTUBHOIO
W3J1y4YCHHUS.

57. 3akOHBI ~ COXpaHEHHUS B
SIIEPHBIX peakiusax. SnepHbie
peakuuu.

58. JleTeKkTUpOBaHUE SACPHBIX
n3nyuyenuit.  Ilonsitue o
JIO3UMETPHUU U 3AILMTE.

36.Haiitu sHepruro cBssu W sapa
nzorona jutus 73Li.

37.Haiitn SHEPTHUI0 Q,
BBIZICISIIOIIYIOCS.  TIPH  PEaKIHH
73Li+11H — 42He+22He

Cocrasurens (1): Anronenko A.U., noueHT kadeapsl

M®OMM  (dhamunusi, ”HULUATBI U TOJDKHOCTH

nperoaaBatess (ei))
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