[TonmucaHo 371eKTPOHHOH MOAMUCHIO!

Bepxunruil Janun [ pHropseBHu

HomxrocTs: Tupextop KI'TIM KemIV

Jata u Bpems: 2025-04-23 00:00:00
471086tad29a3b30e244c¢728abec3661ab35¢9d50210dct0e75e03a5b61df6436

MHWHHUCTEPCTBO HAYKH U BBICHIETO OFPA30BAHNS POCCUMCKONM ®OEJIEPAIIMNA
Kyzbacckuii ryMaHUTapHO-T1€/1arOrHYECKUA HHCTUTYT
(enepabHOrO rocy/1JapCTBEHHOIO OK/IKETHOTO 00pa30BaTEIbHOIO YUPEK/ICHH
BbICLIETO 0OPA30BaAHUS
«KeMepoBCKHI roCyJapCTBEHHBIN YHUBEPCHTET»
@®akynbTeT (U3HUecKO KyIbTYPBI, €CTECTBO3HAHUS U NPUPOIONIOIL30BaAHUS

YTBepxkai:
Jexan @OKEIT
Ps6oB B.A.

18 mapta 2025 .

Pabouyas nporpamma JIHCHHILIHHBI

K.M.04.03 ®dusuka

HarmpasieHue moAroToBKH
20.03.01 Texuochepuas 0e30IaCHOCTD
Koo, nazeanue nanpaeienus

HanpagyienHocTb (Ipouiib) NOArOTOBKU
Be3onacHOCTh TEXHOJOTHYECKHX POIIECCOB U TPOM3BOJICTB

[Iporpamma HaxanaBpuaTa

KBanmuduxanus BEIMYCKHUKA
baxanasp

®opma 00yueHus
3aounasn

['og mabopa 2024

Hogroxky3uenk 2025 r.



JIucr BHECeHHS N3MeEHEeHM il
B PITJ1I K.M.04.03 ®usuka

(K00 no yuebHOMY NIaHy, HA36AHUE OUCYUNTUHDL)

Caenennst 00 yrepaaeHun Ha 2025/2026 yueOHbIN roa:

yIBEp)KJIeHa Y4YeHbIM CcOBeTOM (akynbTeTa (U3MYECKOH  KYIbTYpbl, €CTECTBO3HAHUS M
MIPUPOAOIOIB30BaHus (IPOTOKON YueHoro coBeTa (akyiasrera Ne 10 ot 18.03.2025 r.)

st OITOIT 2024 rona Ha6opa Ha 2025 /2026 y4eOHBIi TO1

no HanpasieHuto noaroroBku 20.03.01 TexnocdepHast 6e30mMacHOCTb, HAPABICHHOCTH (TIPOQUIIB)
be3onacHOCTh TEXHOIOTMUECKUX MPOLECCOB U MPOU3BOJICTB

OpnoOpena Ha 3acegaHuu MeToguveckoi komuccuu (dakynpsreta OKEIT
(mpoTokoJ MeToanueckoi komuccuu dakynprera Ne 4 ot 11.03.2025 r.)

OmobOpena Ha 3acenanuu npoduIMpyroei/obecneuusarouseti xKadeapsl TEOIKOIOTHH U reorpaduu
(mpotokon Ne 7 ot 06.02.2025 r.) 3aB. kadeapoii F0.B. Ynonos



Orsi1aB/ieHUeE

R I (056 907 (03107 01 410705 .5 CURURUROR OSSOSO PP 4
DOPMUPYEMBIC KOMITETEHITHF ... .. vvextesteeseetesseeseesseestessesseessesseassessesssessesssansessesssesesseessessesssessesssessesseessenseseessessesneesses
JleCKpUNTOPHBIE XaPAKTEPUCTUKU JOCTUHKECHUS KOMITETCHIIH M .eevvvviiesiiiiiessiiieeessiieneessibneeessnsneeessnnnneens

2.00bEM 1 TPpYyIOEMKOCTD TMCIUILIAHBI TIO BUJIaM YY€OHBIX 3aHSATHH.

®opMBbI MPOMEKYTOYHON aTTECTALNH. 5
3. YueOHO-TeMaTHYECKUH TUIaH U COMCPIKAHUE JTACTIUTIIHHBL. .. ..vvevvvisiasiseiasesseaseseeeesessessesssssessssneseesneseessessensens
3.1 VUCOHO-TEMATHUECKIUI TIITAH ....veeuvveereureasreasseesseesseessseasseassesssesssessssssssesssesssesnsesssssasssasseaseessessssssssessesssesssesssesssnes
3.2 CopeprkaHue 3aHATUH 110 BUAAM YUEOHOM PAOOTDBL .....viiviivieiriiriisieiiisiee st s b sn s sre s sre e nne s 8
4 Tlopanok OLIEHUBAHUS YCIIEBAEMOCTH U CPOPMUPOBAHHOCTH KOMIIETEHIIMH 00Y4aloLIerocs: B TEKyIeH 1
TIPOMEKYTOUHOM ATTECTALIMI. .....eveureesreesreessesasesasssasseasseesseesseeseeeseneae st asneeneeare e et e s ab e e e s et e st e nreenreeneeesnnesane e neenreenreenrees 13
5  MarepuanbHO-TEXHUYECKOE, IPOTPAMMHOE B yUeOHO-METOANIECKOE 00ECTIEUeHNE TUCITUTUINHE ............... 14
ST A (<00 2o B0 10 <) o2 1 o F PO PR U PP 14
5.3  CoBpemeHHBIE TpohecCHOHANBHBIE 0a3bl JAHHBIX W HUH(OPMAIMOHHBIE CITPABOYHEIE CHCTEMBL. ............... 16
6. VIHBIE CBECHUS U (MITH) MATEPHAIIBL. ...e.uveiureesreesesssenasseasseesseesseesieessnessneasneeaneessesaneeasneasneesreenreeseeesaneanneenreenreennees 17
6.1.IIpuMepHBIE TEMBI TUCHMEHHBIX YUEOHBIX PAOOT ....evvieueiestiesieesieesiressreaseesseesseesseessseesseesseesseessnesanessessseessessses 16
6.2 TIpuMepHbIe BOTIPOCHI U 3aJaHusl /3a1a49u TSl IPOMEKYTOYHON aTTeCTAINN 25



1 leab AUCUUIIMHBI.
B pe3ynbTare ocBOCHMS NAHHON AMCHUIUIMHBI y 00ydarouierocs MODKHBI ObITh chopMu-
POBaHbI KOMITETEHIIMM OCHOBHOM MPpOQeCCHOHAIBHOM 00pa30BaTeILHON MPOrpaMMbl OakaiaBpua-

Ta (ganee - OITOII): OIIK-1, TIK-3
Copep:xanre KOMIIETEHINH KaK TUTAHUPYEMBIX PE3yIbTaTOB 00YUYCHHUS 1O JUCIIUTLIIMHE

cM. Tabnuny 1.

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

(3YB), popmupyembie TUCITUILTAHON

Kox n HazBanue komie-
TEHIINU

Nunukatopel 1OCTHXKEHUS
KOMIIETEHIINH, 3aKPEIICH-
HEBIE 3a JUCLUIIMHON

3nanus, ymeHus, HaBbiku (3YB), dop-
MHUpYEMbIE JUCLUIUTMHON

OIIK-1 CrocobeHn
VYUTHIBATh COBPEMCH-
HbIE TCHJICHIIUU Pa3BH-
THA TEXHUKH U TEXHO-
JIOTHH B 00JIacTU TeX-
HocepHOlt ~ Ge3zormac-
HOCTH, U3MEPHUTEIIBHON
u BBIYHCIIUTEILHOM
TEXHUKH, HHGPOpMAIH-
OHHBIX TEXHOJIOTHI
MpU  PEIICHHH THIIO-
BBIX 3a7a4 B 00JIaCTH
npodecCuoHAIBHON

JIEATEIIBHOCTH, CBSI-
3aHHOI C 3alIUTON OK-
pyXaromei cpeasl U
obecnieuecHueM  0€30-
[MACHOCTH Y€JIOBEKA

OIIK-1.2 CnocoGeH yuu-
ThIBaTh COBPEMEHHBIE TCH-
JEHIUHN Pa3BUTHS TEXHUKU
U TEXHOJOTMH B 00J1acTU
obecrieueHust TexHochep-
HOM 0e30MmacHOCTH, HU3Me-
PUTEIBHOM U  BBIYUCIIH-
TETBLHON TEXHHUKHU, UHDOP-
MAI[MOHHBIX TEXHOJIOTUN B
cBoel mpodecCHOHAIbHON
JeATEeTbHOCTH

3HaTh:

-TCHJICHIINM Pa3BUTUS TEXHUKU B 00-
JacTu  obOeCrieyeHHs  TeXHOC(epHOU
0e301acHOCTH;

-BO3MOKHOCTH HCIIOJIB30BaHHUA HU3MC-

PUTENBHON TeXHUKH B mpodeccro-
HAJIbHOH JIEATEILHOCTH.
VYMeTs:

-MCTIOJIb30BaTh B MPOQECCHOHATBHOU
JICATENIbHOCTH HU3MEPUTEIIBHYI0 U BBI-
YUCJIUTENIbHYIO TEXHUKY.

Bnaners:

-BJIaJIcTh HABBIKAMH  HCITOJIB30BaHUS
W3MEPUTEIIBHOM W BBIYMCIUTEIbHOU
TEXHUKH B MNpOQecCHOHAIBbHON mes-
TEIILHOCTH.

I[IK-3 Cmnocoben wc-
[I0JIb30BaTh 3aKOHBI U
METOABl MaTEMaTHUKH,
€CTCCTBCHHBIX, FYMa-
HUTAPHBIX U SKOHOMHU-
YECKUX HayK IIpU pe-
HIeHHH  mpogeccHo-
HaJIBbHBIX 3aaay, HpI/I-
MEHITh Ha MPaKTHKE
HaBBIKHN HpOBe)IeHI/IH nu
ONHCAHUS HCCIIEN0BA-
HHUH, B TOM YHCJE DKC-
MEPUMEHTATIbHBIX

[IK-3.1 Hcnonb3yer meto-
JIbI peIlIeHus 3a7a4 B o0Jac-
T TexHoc(epHoil Oe3omac-
HOCTH C TIOMOIIIBIO 3aKOHOB
U METOJIOB MaTeMaTHKH,
€CTECTBCHHBIX, T'YMaHHTap-
HBIX U DKOHOMHUYECKUX HAYK
[1K-3.2 CraBuT, TPOBOJIUT,
OIKCHIBACT HCCIICAOBAHUS,
B TOM YHUCJIC 3KCIICPUMEH-
TaJIbHBIC

3HaTh:

- 3aKOHBI U METOABI (PU3UKH, HEOOXO-
JUMBIE JUTS peleHHs MpodecCHOHAIb-
HBIX 3aj1a4.

YMerTs:

- IPUMEHSTH OCHOBHBIC 3aKOHBI M Me-
TOJIbl (PU3UYECKON HAyKH TIpH perie-
HUU NpodeCcCHOHATbHBIX 3a/1a4.
Bnaners:

- CHOCOOHOCTBIO pemiaTh Mpodeccuo-
HaJIbHBIE 33/1a4M B HMCCJIEI0BATEIbCKOM
U TPUKIAHON NeATEIbHOCTH, HCIOIb-
3ysl OCHOBBI (PU3HKH.




2.00bEM U TPYA0EMKOCTH IMCHUIJIMHBI 0 BUAAM Y4eOHbIX 3aHATHI.

DopMbI IPOMEKYTOUYHOM ATTECTALUU.

Tabmuma 4 — O6beM U TPYA0EMKOCTh JUCITUIUIMHBI 110 BUJAM YUYCOHBIX 3aHATHI

Bcero yacoB
JUIsL OYHOHN JUISL 3204-
O0béM TUCUMILTUHBI (bopwst 00yie- HOi (oquo-
HUS 3a09HOM )
dbopmbI 00yUe-
HUS
OO6m1ast TpyI0EMKOCTh TUCITUTUTHHBI 288
KonraktHas paboTta oOy4Jaroniuxcs ¢ mpernoaaBaTenem (1o 24
BHJIaM Y4€OHBIX 3aHATHI) (BCETO)
AynuropHas padota (Bcero): 24
B T. YUCJIC:
Jlekuun 10
CemuHapbl, IPAKTUYECKUE 3aHITHUS 10
[IpakTuKyMmBI
JlabopaTopHbie paboThI 4
B TOM.YHCJIC B aKTUBHBIX U HHTEPAKTUBHBIX (OpMax 4
CamocTosiTenbHas paboTta o0yyarouxcs (BCero) 242
Bun npomexxyTouHoii arrecTanuu odydaromerocs (K3a- 9u4. — 1 kypc
MEH) 94. — 2 Kypc

3. YueOHO-TeMaTHYeCKAU IJIAH U COJlePKaHue TUCHMIIMHBI.

3.1 YyeOHO-TEMATHYECKUN IJIAH

Tabmuua 4 — YyeOHO-TeMaTUYECKUH TUTAH

0151 OUHOU hopmbl 0OYUEeHUA

& g Buabl y4eOHbIX 3aHATHIH, BKIIOYAS
SO CaMoOCTOSITeIbHYI0 padoTy o0y4alo-
2 HIUXCS ¥ TPYA0EMKOCTh
= 2 (B 4yacax)
g 2 ®opMBbI TEKY-
> Z | ayaiuTopHbIe caMocCTost
= 1ero KOHTPo-
e Pasnen 25 | yueOHbIe 3aHATHUS TeJIbHAS 19 B IpoMeKy-
n/n AUCHUILTHHBI Beero | Jek- | cemu- Jlagopa- | pabora TOYHO¥ aTTe-
UMH | Hapbl, | TOpHbIe | 00y4aro- cranumyce-
NnpaK- | 3aHATHA | LIHXCH BAEMOCTH
THYe-
CKHe
3aHs-
THSA
2 ceMecTp
1 dusznyeckue  OCHOBBI 50 10 10 6 24 VO-1
MEXaHUKH I1P-2
YO-2
TC-2
2 dusnka konebaHuii u 48 10 10 6 22 YO-1
BOJIH TC-2
3 MonekynspHas  pusu- 46 10 10 4 22 YO-1




& ’g Buabl yueOHBIX 3aHATHI, BKIIOYAs
SN CaMOCTOSITEJIbHYIO padoTy 00yuaro-
2 IIMXCHA U TPYA0EMKOCTh
= g (B 4acax)
= 3 ®opMbI TEKY-
© Z |ayauTopHbIe camMocTost
No P C 2 | yuensie 3ansiTus TeJbHast HEro KOHTpo=
0 aszjen JISl M IPOMEIKY-
n/m AUCHHILUTAHBI Beero | uek- | cemu- UlaGopa- | padora TOYHO¥ aTTe-
UMM | Hapbl, | TOpHBIe | 00y4aro- cranumycie-
npak- | 3aHaTug | HAXCH BAEMOCTH
THYe-
cKHe
3aHs-
TUSA
Ka U TEpMOJAMHAMHKA [1P-2
I1P-1
TC-2
[TpomexyTouHasi aTTe- 36 YO-4
cTanus
B cemectpe 144 30 30 16 68
| 3 cemectp
4 DJIEKTPUYECTBO U Mar- 52 10 6 6 30 YO-1
HETU3M I1P-2
TC-2
5 Ornrtrka 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
buznku TC-1
[IpomexxyTouHasi arre- 36 YO-4
cTanus
B cemectpe 180 28 18 18 80
NTOI'O 324 58 48 34 148 72 9 - 5K3aMEHbI
0J151 3a04HOU hOpMbL 0OYUEHUA
= = Buabl yueOHBIX 3aHATHIH, BKJIIOYAS ®opMBbI TeKy-
Ne Paznen g 8 CaMOCTOSITEILHYI0O padoTy 00y4aro- 1[er0 KOHTPO-
n/n JUCIHHUIIINHBI 8 E HIUXCSI 1 TPYAOEMKOCTDb Jifl ycmeBaemMo-
=

(B yacax)

CTH




ay/IuTOPHbIE caMocTosi
yuyeOHbIe 3aHATHSA TeJbHAsA
Bcero | je | cemmuna- Jlagopa- | padora
KII pbl, TopHble | 00y4alo-
UU | NPAKTH- | 3aHATUHA | HIMXCH
yeckue
3aHATHSA
1 xypc
®u3znuecKkue  OCHOBBI 44 2 2 40 VO-1
MEXaHHUKHU I1P-2
YO-2
TC-2
Oduznka KoleOaHW H 44 2 2 40 VO-1
BOJIH TC-2
Monekynsipnasi  ¢puzu- 47 2 2 2 41 VO-1
Ka U TEPMOJMHAMUKA [1P-2
I1P-1
TC-2
[TpomexxyTounasi arre- 9 YO-4
CTaIus
B cemectpe 144 6 6 2 121
‘ 2 Kypc
DJIEKTPUYECTBO U Mar- 54 1 1 2 50 YO-1
HETU3M I1P-2
TC-2
Ornrtrka 52 1 2 50 YO-1
I1P-2
TC-2
DJIEMEHTBl KBAHTOBOM 57 2 1 53 YO-1
TEOPHH. OcHOBBI I1P-1
aTOMHOM U SANEpPHOU TC-2
buzuku TC-1
[TpomexyrouHast aTTe- 9 YO-4
CTaIus
B cemectpe 144 4 4 2 125
UTOTI'O 288 10 10 4 246 18 4 - sK3aMeHBI

YO-1 - cobecenoBanue, YO-4 — sk3amen, [P - nucemennas pabora, [1P-1 - tect, [IP-2 - xoHTpOIBHAS
pabora, TC-1 - kommbroTepHOE TecTupoBanue, TC-2 - yueOHbIe 3a/1a9u.




3.2 Copep:xaHue 3aHATHH 110 BUIaM Y4eOHOI padoThI
Tabmuna 6 — ConeprkaHue TUCITUTUIAHBI

/i

HaumenoBanue paznena
JUCHUTUINHBI

Coneprxanue

1 xypc

1 dusnueckue OCHOBBI MEXAHUKU

Cooeporcanue 1eKYuoHHO20 Kypca

11

OCHOBHBIE IIOHATHS U 3a-
KOHBI MCXaHUKHU

@du3MkKa Kak BaXHenas Hayka o nmpupoje. Meronas! u
pe3ynbTaThl (u3zndeckoro uccienoBanus. CBa3b (UHMKU C
JIPYTUMH €CTECTBEHHBIMU HayKamMH. Poiib MaTemaTHku B (hpu3uKe.
@dyHnaMeHTaIbHbIE MOHATUSA (PU3MKHM (BpeMs, IIPOCTPAHCTBO,
Matepus). usndeckre BETUUUHBI U UX B3aUMOCBSI3aHHOCTb.

1.2

KunemaTtuka u 1uHaMuka
MAaTEepUAIBHON TOYKHU U
TBEPJOTO Tela

Kunemarnka u AMHaMHMKa MaTepUAIbHON TOUKHU. 3aKOHBI
Herotona. /IBuxenue B nose taroreHus 3emian. Cuiia TsSHKECTU U
Bec. HeBecomocTs. BpamarensHoe JBHKEHUE TBEPAOIO TEIA.
Yrosm nmoBopoTa, yriioBas CKOpPOCTb, YIJIOBOE YCKOpEHUE.
JluHaMuKa BpalaTeabHOrO ABWKEHUA. MOMEHT cuiibl. MOMEHT
nMmiyabca. OCHOBHOE ypaBHEHHE JMHAMUKHM BpalllaTelbHOIO
JABIDKEHUS. Buasl cui. YIpyruii 1 Heynpyrui yaapsl apos.
Hedopmarus tena. 3akon ['yka. Moxyns FOura. Koagdunuent
ITyaccona. 3aBucUMOCTb JiepopMaliuii OT HAIIPSKEHUH, peen
YIPYTOCTH. DJIEMEHTHI CHEIMATIbHON TEOPUN OTHOCUTEIBLHOCTH.

13

3aKOoHEBI COXpaHCHHA B MC-
XaHHUKEC

3aK0HBI COXPAHCHUS HMITYJIbCA U MOMCHTA HMITYJIbCA.
Pabora u SHECPTru-. Kunernueckas n IMOTCHIHAJIbHAs SHCPIrus.
3aKoH COXpPAaHCHHA ITOJIHOM MEXaHWYECKOH OHCPI'UM.

Codepofcauue NpaKkmu4eCKux 3aniamuu

14

Kunemaruka n nuHaMuka
MaTepHaIbHON TOUKH U
TBEPJOrO Tela

Kunemamuka u Ounamuxa mamepuanbHOU MOYKU U

meepooco mena. Cucrembl otcuera. OTHOCUTEITBHOCTH
nBwkeHus. Ilepemenienue, TpaekTopHs, NMPOWIEHHBIH MYTh.
CkopocTh U yckopeHue. TaHreHIHaabHOe W HOPMAIbHOE
yckopeHus. 3akoHbl HeroToHa. J[BHkeHue B 1osie TAroTeHus
3emun. Cuna tsxect U Bec. HeBecomocts. BpamarensHoe
JIBIDKEHUE TBEPOro Tena. YIioBoe yckopeHue. JlMHamuka Bpa-
[IaTENBHOTO JIBWKEHUSA. MOMEHT Ccwibl. MOMEHT HWMIyJbca.
OCHOBHOE YypaBHEHHE TUHAMMKH BpallaTeIbHOTO ABHKEHHS.
Hepopmayus mena. Kosbdumment Ilyaccona. 3aBucumMocTs fe-
¢dopmanuu ot HanpsibkeHus. [Ipenen TekyyecTu.

1.5

3aKOHBI COXPAHEHHMS B Me-
XaHUKe

Paboma u snepeus. Kunetndeckass M NOTEHIMAJIbHAS
SHEprus. 3aKOHbl COXPAHEHHWS B MEXAHHMKE. YNPYTH H

HEYNpPYTUi yJaapsl HIapoB.

Cooepoicanue 1abopamopuwix pabom

1.6

KunemaTtuka u tuHaMuka
MaTepUAIbHON TOYKHU U
Tesna. 3aKOHbI COXPaHEHUs
B MEXaHUKE

1.IIpoBepka 3aK0Ha COXpaHEHHUS] MEXaHUYECKOW IHEPTUU
2. JIBWKEHHE TIOJ JICWCTBUEM TIOCTOSTHHOW CHITBI.
3./IBuKEHME C IOCTOSTHHBIM YCKOPEHHUEM.

4.Yupyrue u HeyIpyrue yaapsl.

5.CoynapeHue ynpyrux mapos.

6./13yueHne 3aKOHOB T€YEHUS HACAITbHOMN KUJKOCTH.

2 ®dusuka KoieOaHuii U BOJIH.

Cooepoicanue 1eKYuoHH020 Kypca




2.1

["apmMonnueckue kosneoda-
HHUS ¥ UX XapaKTEPUCTUKU.

l'apmonnueckue konebaHHsT UM HUX XaPAKTEPUCTUKH.
Crnoxenune xonebaHuil 0HOTro HanpaBiIeHUs. [ apMOHUYECKHiA
ocuwuisiTop. Martemarudeckuit U (U3MUECKUNA MasTHUKU.
3aryxatomme Konebanus. Beinyxnennsie konebanus. Pesonanc.
[Tonstue 06 aBTOoKONEOaHMsX. Bonmabsl B ympyroi cpene. Ilome-
peuHble W IPOJOJIbHBIE BOJHBI. berymue BOJIHBL. YpaBHEHHE
IJIOCKOW BOJIHBI. J{JIMHA BOJIHBI, CKOPOCTH PACIPOCTPAHEHUS BOJI-
Hbl. DHeprus BoiHbL. MHTEepdepenums BosH. CTOs4YME BOJHBI
Judpakuus BosH. XapaKTEPUCTHKH 3BYKOBOH BOJIHBI. YJIBTpa-
3BYK. XapaKTEPUCTUKH CIYXOBOI'O OLIYIIEHUS.

Coaepofcaﬂue npakmu4eCKux 3aniamuu

2.2

["apmonmnueckue koseba-
HHS ¥ BOJIHBL

l'apmonuueckue Konebaumus u ux XapaKmepucmuKu.
CrnoxxeHue kKoseOaHuii OHOTO HampaBlIeHUs. [ apMOHHYeCKuit
ocWIIIATOp. MaremMarndeckuii U (U3NYECKUd MasTHUKH.
3aryxaromue kosnebanus. BoinyxaeHnsie konebanus. Pezonanc.
[TonsiTue 06 aBTOKONIE0AHUSAX.

Bonnwl 6 ynpyeoti cpeoe. Iloniepednblie v MPOI0JIbHBIE BOJTHBIL.
beryiue BoyiHBI. Y paBHEHUE INIOCKOUW BOJIHBI. [[JIMHA BOJIHBIL,
CKOPOCThb PacHpOCTPaHEHUs BOJIHBI. JHEPrus BOJIHBIL.
WNurtepdepentius BomH. Crosurie BONHBL. J{udpakius BOJH.
XapakTepuCTUKHU 3BYKOBOM BOJHBL. Y JIbTPA3BYK.
XapaKTEepUCTUKU CIYXOBOT'O OLTYIICHHUSI.

Cooepoicarnue 1a60pamopHvix 3aHAMUL

2.3

KounebarenbHoe IBUXKEHUE
MEXAHUUYECKUX CUCTEM

Mexaunueckue KoJIeOaHus.

3 MounekysipHast (pU3HMKa ¥ TEPMOJTUHAMUKA

Cooepoicanue 1eKyuoHH020 Kypca

3.1

MonekynsipHast pusnka

dusnueckas MoJeab HACANBHOrO ra3a. MomekymnspHo-
KHUHETHYCCKad TCOPUS UACAIIbHBIX Ia30B. YPaBHeHI/Ie COCTOSAHUA
uneanpHoro ra3a. Pacnpenenenue Makcgemia. Pacnipeaenenue
Bonbrmana. SIBnenust nepenoca: nuddysus, BHyTpeHHEE TPEHHE U
TEIUIONPOBOAHOCTh B ra3ax. ATrperaTHoe COCTOSIHHE BEIIECTBa.
Kunkoctu 1 ux onucanue.

3.2

TepmonnHamuka

[Ipenmer TepmonnHaMuku. [lonHas u BHyTpeHHSS SHEPTHS

Tena U cucreMel Tenl. llepBblil 3aKOH TEPMOIMHAMHKHU.
TemnoemMkocTh uaeanbHOro ra3a. PaBHOBECHbIE IMPOLIECCHl B
uaeaisbHoM rasze. Mzorepmuueckuii mpormecc. M306apHblit
nporiecc. M3oxopuueckuit mpoiecc. AnuadaTHIeCcKuid poliece.
Huknanueckue mnpoueccel. OOpaTuMble M HeoOpaTHMBbIE
npouecchl. BTopoil 3akoH TepMOAMHAMHKHU. TEIUIOBBIE U
XOJIOWJIbHBIE MAIIMHBI. DHTponus. TpeTuil 3aKOH TepMOJUHAMU-
k1. HepaBHOBeCHBIE MPO1IECCHI.

3.3

PeanbHEIE ra3bl

IlorenuumanpHas KpuBas B3aMMOJEUCTBUS MOJIEKYJ, IOHATHE O
MEKMOJIEKYJISIPHBIX CUJIaX. Y paBHEHUE COCTOSIHHS PEAIBHOTO Tas3a
Ban-gep-Baansca. Kputnueckoe cocrostaue. SBnenue Jxoyns -
Tomcona. CxmkeHue razos.

CoOeporcanue npakmudeckux 3aHamuil




3.4

CTaTuCTUYECKUI U Tep-
MOI[I/IHaMI/I‘IeCKI/Iﬁ METOAbI

Monexynapro-kunemuyeckas meopusi UOeAIbHbIX 2a308.
YpaBHeHUE COCTOSHMS HACAIBLHOrO rasza. Pacrnpenenenue
MakcBeia, XapakTepUCTHYECKHE CKOPOCTH. Pacripenenenue
Bonsimana.

Tepmoounamuxa. IlonHast 1 BHYTpEHHSS SHEPTUA Tella U
cucteMsl Tell. [1epBrlil 3akoH TepMoanHaMuKU. M301porieccsl.
Huknuueckue mponeccbl. BTopoil 3aKOH TEPMOJMHAMUKMU.
TennoBsle MamHbl. DHTponUA. HepaBHOBECHBIE TPOLIECCHI.

3.5 | PeanpHbIle Ta3nl YpaBHenue Ban-nep-Baanbca.
Cooepoicanue 1a60pamopHbIX 3AHAMULL
3.6 | Monekynsipaas ¢puzuka u | 1.M3ydeHne cTaTUCTUYECKUX 3aKOHOMEPHOCTEH B HICAIbHOM Ta3e.

TCPMOANHAMHKA

2.AnnabaTryecKuid mporecc.
3.Pacnpenenenue Makceria.
4.YpaBHeHnue coctosiHus Ban-nep-Baansca
5. qudbdy3us B razax.

6.1uxn Kapno.

7. 1lonuTponuyeckuii mporecc.

2 Kypc

4 DIeKTPUYECTBO U MarHETU3M

Cooeporcanue 1eKYUOHHBIX 3AHAMULL

4.1

SHGKTpOCTaTI/IKa

DNEeKTPUUYECKUI 3apsag u 3JIEKTPUYECKOE noJe.
HaHpﬂ)KeHHOCTB W MOTCHIUAJI SJICKTPUICCKOT'O ITOJIA. HpI/IHLII/IH
CyHEPIO3ULIUU. DnektpocraTudeckas Tteopema ["aycca.
[IpoBOAHMKY B 3JIEKTPOCTATUUECKOM I10JIE. DIEKTPOEMKOCTb.
[Inockuii KOHJIEHCATOP. DHEPTHUS INEKTPOCTATUUECKOTO MOJIS.
JIMAIEKTPUKH B JIIEKTPUYECKOM MOJIE.

4.2

[TocTostHHBIN 3HEKTpUYE-
CKUU TOK

DeMeHThl 30HHOM TeOpHH ITPOBOMMOCTH B TBEP/IBIX TeJax.
[TocTosinHbIi 31ekTpuyeckuil Tok. Cuila ToKa U INIOTHOCTD TOKaA.
3akoH OMa B nuddepeHnuanbHoi hopme. DIEKTPOIBUKYIIAS
cuiIa. 3aBUCUMOCTb COITPOTUBIICHHS] METAJNIOB OT TEMIIEPATYpPHI.
CBepXImpoBOIUMOCTh. Pa3BeTBiIEHHBIE 3JEKTPUYECKUE LIEIH.
[IpaBuia Kupxroga. Dnekrpudeckuii TOK B ra3ax.

4.3

MarsuTocTaTuka

MaruuTHoe nosie. BzaumoaeincTeue AByX 3J€EMEHTOB TOKA
(3akon Ammepa). MHAyKIUS MarHUTHOTO MOJjs. [[BukeHue
3aps/ia B 3JEKTPUYECKOM U MarHUTHOM noJjsix. Cuna Jlopenua.
KonTyp ¢ TOkOM B MarHuTHOM noJie. MarneTuku. MarHuTHBII
MOMEHT 3J1eKkTpoHa. [{ua-, mapa-, peppomarneTuku. MarHuTHBIN
TUCTEPE3UC.

4.4

IlepemenHOE 31€KTpOMAr-
HUTHOC I10JI€

3aKOH 3JIEKTPOMAarHUTHOM VUHAYKIHH Dapanest.
Camounnaykuus. [lepemennsiii Tok. Llenu nepemeHHOro ToKa ¢
AKTUBHBIM, MHAYKTUBHBIM M E€MKOCTHBIM COIPOTHBIIEHHEM.
DIIEKTpUYECKUE koneOanusi.  KomebaTenbHBIN KOH-
Typ. DNEKTPOMarHuTHOE ToJIE. VYpaBHeHUs
MakcBemia. DNEeKTpPOMAarHUTHbIE BOJHBI W WX  CBOMCTBA.
[ITkaya 3J1€KTPOMAarHUTHBIX BOJIH.

CoOdeporcanue npakxmuieckux 3aHamuil

4.5

DIIEKTPOCTATUKA. 3aAKOHBI
MOCTOSIHHOTO TOKA.

DIIEKTPOCTaTUKA. DJIEKTPUUECKUM 3aps]l U AIEKTPUUECKOE

nosie. HamnpskeHHOCTh M IOTEHLHAN DJIEKTPUYECKOTrO IIOJIA.
[IpuHnun cynepno3unuu. JaeKkTpocTaTndeckas Teopema ["aycca.
IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE. DIEKTPOEMKOCTb.
[Inockuii KoHaEHCATOP. DHEPIHUsl AAEKTPOCTATHUECKOTO MOJIS.
JIMDIIEKTPUKH B DJIEKTPUUECKOM 110JI€. DJIEMEHThI 30HHOM
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TEOPHUH MPOBOJMMOCTH B TBEPAbIX Tenax. [IoCTOSHHBIN 3yeKTpH-
yeckuil Tok. Cuiia TOKa U TUIOTHOCTh TOKa. 3akoH Oma B aud-
(hepeHnranbHON dbopme. DIEeKTpOABMKYIIAs CHJIA. 3aBH-
CUMOCTh COIPOTHUBJICHUS] METAJLJIOB OT TEeMIIepaTyphl.
CBepXnpoBOAUMOCTb. Pa3BETBIEHHBIE  JJIEKTPUYECKHE  LEMU.
[IpaBuna Kupxroga. DnexkTpuyeckuii TOK B ra3ax.

4.6

MarnauTtHoe noie. 3aKoH
ANEKTPOMATHUTHOMU
WHIYKITUH.
DNIeKTpOMarHuTHBIC
BOJIHBI U UX CBOMCTBA.

MarnutHoe nosue. BanmonelcTBre 1ByX 3JIEMEHTOB TOKA
(3akon Ammepa). Muaykiuuss mMarHutHOro mnoss. J[Buxkenue
3aps/ia B 3JEKTPUYECKOM U MarHUTHOM nossix. Cuna Jlopenua.
KonTyp ¢ TOKOM B MarHuTHOM noJie. MaraneTuku. MarauTHbIA
MOMEHT 3J1ekTpoHa. [{ua-, napa-,eppomarneTuku. MarHuTHBINA
TUCTEPE3UC. 3aKOH  3JIEKTPOMArHUTHOU WHYKIIUU
®apages. Camounaykuus. [lepemennsiii Tok. Llenu nepeMeHHOro
TOKa C aKTUBHBIM, WHJIYKTUBHBIM U €MKOCTHBIM COINPOTHUBJICHU-
eM. DnekTpudeckue kojiebanus. KonedarenbHbIit KOHTYp. DJeK-
TPOMAarHUTHOE MoJe. YpaBHEeHHs Makcsesa.
DneKTpoMarHuTHele BOJHBI M uX cBoiicTBa. [llkana
9JIEKTPOMArHUTHBIX BOJIH.

Cooepoicanue 1a60pamopHvIX 3aHAMULL

4.7

DIIEKTPUYECTBO U MarHe-
TU3M

1.Teopema Octporpanckoro-I'aycca asis 31eKTPUIECKOTO TOJIS B
BaKyyMe.

2.0npenenenue yIeapHOTO 3aps/ia YaCTUIIBI METOJAOM OTKJIOHEHUS
B MarHUTHOM TIOJI€.

3.JIBuKeHue 3apsyKeHHON YacTULbI B 3JIEKTPUUECKOM IOJIE.
4.95neKTprudecKoe MoJie TOYSUHBIX 3apSAI0B.

5.11ernu MOCTOSIHHOTO TOKA.

6.UccnenoBanue 3aBucumoctu Momuocty u KI1/] ucrounuka mo-
CTOSIHHOTO TOKa OT BHEIIIHEW Harpy3KH.

7.3axoH OMa [uIsl HEOTHOPOAHOTO y4acTKa LEMH.

8.Ilepexo/iHbIe MPOLIECCHI B LIETIAX MOCTOSIHHOTO TOKA ¢ KOHJEHCa-
TOPOM.

9.MaruuTtHoe nozie.

10.2nekTpoMarHuTHas UHIYKIUS.

11.CB06OIHBIE KOJIEOAHUS B KOHTYPE.

12.Boinyxennble kosnebanus B RLC-koHType.

5 Omruka

CoOeporcanue 1eKYUuoHHO20 Kypca

5.1

BosHoBas ontuka

BonHOBBIE M KBaHTOBBIE IIPEJICTABICHUS O IPUPOJE CBETA.
Wntepdepennus cBera. KorepeHTHbIE MCTOYHHMKM CBETA.
OnTHueckast pa3HOCTb X0/1a CBETOBBIX Jyueil. UnTepdepenus
CBETa OT JBYX KOI€PEHTHBIX MCTOYHHKOB U CHOCOOBI ee
ocymectBneHus. udpaxmus csera. Ilpunnun Irolirenca-
Openens. udpakuns OpayHrodepa Ha IETH U B PELIETKE.
[Tonsapuzanus cera. EcrecTBEHHbBIN W MOJISIPU30BAHHBIN CBET.
JBonHoe nydenpenomiienue. [loaspons.

TennoBoe wu3inydeHue. AOCONIOTHO 4YEpHOE TEIO.
3aBUCUMOCTh HCITYCKATEIIbHON CIOCOOHOCTH
YepHOTro Tena oT IiauHbl BOiHBL. Dopmyna Ilnanka.
B3anMonencTere cBera ¢ BEIEeCTBOM.

Coldeporcanue npaxmuieckux 3aHamuil

5.2

UnTepdepennus, nudpak-
1S ¥ MOJISIpU3alLMsl CBETa

BonHOBBIE M KBaHTOBBIE IIPEICTABICHNS O IPUPOJE CBETA.
Wntepdepennus ceera. KorepeHTHbIe HCTOUHUKH CBETA.
OnTHyeckasi pa3HOCTh X0J1a CBETOBBIX Jy4eil. UnTepdepennus
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CBETa OT JBYX KOTE€PEHTHBIX HCTOYHUKOB U CIIOCOOBI ee

ocymectBnenus. Judpaxmus ceera. IpuHimn I'tolirenca-

Openens. Judpakuus OpayHrodepa Ha IS U B PEIIETKE.

[Tonspusanusa ceera. ECTECTBEHHBIM M MOJISPU30BAHHBIN

cBeT. [[BoitHoe nydyenpenomiienue. [lonspouasl. TemioBoe uszmny-

yeHue. AOCOMIOTHO — YepHOE TeN0. 3aBUCUMOCTh HCITyCKATEIbHOM
CHOCOOHOCTH a0COJIIOTHO

YepHOro Tena oT aiuuHbl BOJHbL. dopmyna Ilnanka. Bzaumo-

JICICTBHE CBETA C BEILIECTBOM.

Co

oepoicanue 1adopamopHbixX 3aHAMULl

5.3

3aKOHEI OIITHYECKUX SIB-
JICHUU

1.0npenenenue paanyca KpUBU3HBI JIUH3BI C IOMOIIBIO KOJIEIl
Herorona.

2. Wzyuenune nudpakinuu OpayHrodepa OT 0OJHON IICIIH.
3dudpakuus u uaTepdHepeHIus.

4. JIndpakpoHHas penieTka.

6 Dite

MEHTBI KBaHTOBOM Teopuu. O

CHOBBI aTOMHOM U AJI€pHON (PU3UKHU.

Cooepoicanue 1eKyuoHH020 Kypca

6.1

DJIeMEHTHI KBAHTOBOU Me-
xaHuku. Pusuka aroma.

Crtpoenue atoma. Mogens atoma Pesepdopaa. [Toctynatst

bopa. Cnektp atoma Bogopoja. KBantossie uncia. CTpoeHue
ANEKTPOHHOU 000JIOUKH aTOMOB. BOTHOBEIE CBOMCTBA YaCTHIT
BEIIIECTBA. l'unioresa ne bpoitnsa. CooTHoeHue
HeomnpeeneHHocTel. BoHOBas QyHKIIMS U €€ CTaTUCTUICCKHMA
cMbici. YpaBHuenue lllpenunrepa. KBantoBas Teopusi atoma
Bojopoaa. CepralibHbIe 3aKOHOMEPHOCTH CHEKTPATBHBIX JTMHUH
atomMa Bonopoxa. llpaBuna orbGopa mo opOUTAIBHOMY U
MaFHI/ITHOMy KBAHTOBBIM YHCJIaM. CHI/IH BHCKTPOHa. HpI/IHIII/IH
[Taynu. Ilepuoanueckas cucrema anemMeHToB MeHnpeneena.

6.2

dusnka sapa U 3JICMCH-
TAapHBIX YaCTHIL

CrpoeHnue u cBolicTBa siaep. EcrecTBeHHas paJuO0aKTUBHOCTb.
OCHOBHOH 3aKOH paJuOAaKTUBHOIrO pacnana. Jlo3uMeTpust HOHU3U-
PYIOILEro U3TydeHus. SInepHble peakuy AeJIeHUs U CUHTE3a SIEp.
SnepHas sHepreTruka. DJIeMEHTapHbIE YaCTUIIBI.

Cooeporcanue npakmuyeckux 3aHsamutl

6.3

KBanToBas ¢usnka

KBanrtoBble uncna. CTpoeHHE 3JEKTPOHHOM 00O0JIOUYKH
atomMoB. BoHoBwIe cBolcTBa yacTuil BelecTBa. COOTHOIIEHHE
HeormpeeneHHocTe. BomHoBast GyHKIMS U €e CTaTUCTHYECKHI
cMmeici. YpaBHeHue Ilpenunrepa. KBanTtoBas Teopus atoma
Bozopoaa. CepranbHble 3aKOHOMEPHOCTH CIIEKTPAJIbHBIX JTMHAN
aTOMa BOJOPOAA.

6.4

SAnepHas ¢puznka

OCHOBHOI 3aKOH PaaAOAKTUBHOI'O paciiaaa. H,Z[epHBIe PCaKInu.

Cooeporcanue 1a60pamopuvix pabom

6.5

DeMeHThl KBaHTOBOM
Teopur. OCHOBBI ATOMHOM
U sIIepHON PU3HKH.

1.Buemnuit potorddexr.

2.CrexTp U3Iy4yeHHs] aTOMapHOTO BOJIOPO/IA.

3.9¢dext KomnroHa.

4.0Onpenenenre Nepuoia KpUCTAUIMYECKON PEIIETKH METOIOM
TG PAKIIHI DTIEKTPOHOB.
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4 Ilopsiaok OLEHUBAHUS YCIIEBAeMOCTH U C)OPMHUPOBAHHOCTH KOMIIE-

TeHUHH 00y4alIerocsi B TeKyueid u NpoMe:KyTOYHOi aTTeCTalNM.

JUnisi TIOJIOKUTENbHON OIIGHKH 10 pe3yjibTaTaM OCBOCHHS JAMCHUIUIMHBI 0OydYaromieMycs
HE0OXO0IMMO BBITIOJIHUTE BCE YCTAHOBJICHHBIE BUIBI yueOHOU paboThl. OTleHKa pe3yIbTaToB pado-
Tl 00Oy4aroIerocs B 6ayuiax (1o BujaM) mpuBeaeHa B Ta0uIe 7.
banipHO-peUTHHTOBAS OIICHKA Pe3yJIbTaTOB yueOHOU paboThl oOydarommxcs o Bujgam (bPC):

IlepeBox 6a/1J10B B 3a4eTHBIE OLIEHKH

CymmMma 0a/110B U1l JUCUMILIA- OTMeTKa BykBeHHbI S KBUBAJIEHT
HbI
86 — 100 5 Omimyno
66 — 85 4 Xoporo
51 -65 3 Y 1OBJIETBOPUTEIIEHO
0-50 2 HeynoBineTBOpUTEIbHO

Pacnipenesienue 6a/J10B 110 BUAaM padoThl

®.N.0. | IMoceme- | [Ipakr.m | 3ammura aa- | Koswuio- Tectu- | Konutp. | [Apyrmue 006-
CTy/leHTAa | HHMeJIeK- | ceMHMH. | OOpaTOpHBIX | KBHYM | poBaHMe | paGora BHU/IbI mas
1107071 3aHATHUSA padot yueOHOH | cyMm-

(1 6ann 3a (2-3) (1-4) (3-6) (6-10) (11-20) | nesr-TH Ma
KAXKIYI0) (16-30) | o6anx-

JIOB

Pacuiugpposka 6annoevix nokazameneit
Ilpakmuueckue 3anamus:
20 — nocelieHue 3aHsTus,

30 - BKJIaJl Ha 3aHSATHUE, BHIIIOJHEHUE JIOMOJIHUTEIbHBIX MMCbMEHHBIX 33/1aHUM, paboTa ¢ 10IOJIHU-
TEJIbHBIMU UCTOYHUKAMHU.

Koumponvnaa paboma, mecm no umozam 3auamuii:

11 6 — BeImOTHEHO 51-65%,

20 6 - 85-100%.

3awguma nabopamopuvix padbom:

1 6 — pa0GoTa BbINIOJIHEHA, OTYET OJTOTOBJIEH, HO PACU€ThI BBIIIOJHEHBI C OLIMOKaMH, OTBETHI Ha
BOINPOCHI JaHbI C OIIMOKaMH,

4 0 — paboTa BBIIIOJIHEHA, OTYET MOJATOTOBJIEH 0€3 OLIMOOK, Ha BCE BOPOCHI JIaHbI IPAaBUIIbHBIE OT-
BETHI.

KounokBuym:
3 6 — OTBETHI Ha BONPOCHI B IIEJIOM TPaBUIIbHbIE, HO HEMOJIHBIE, JOMYIIEHb HE3HAUUTENIbHBIE
OIHUOKH.
6 6 — OTBETHI Ha BONPOCHI JJaHbI IPaBUJIbHBIE U MOJIHBIE, HE JOMYIIEHO OMNUOOK, TOTYYEeHbI OTBETHI Ha J10-
MIOJIHUTEJIbHBIE BOTIPOCHI.

Tecmuposanue:

Crynenty npeanaraercs 30 BOnpocoB U3 UMEIOIIErocs OaHka BOIPOCOB.

OneHka «OTIMYHO» BBICTABISAETCS CTYACHTY, €CJIU OH IIPABUJIBHO OTBETHII Ha 27-30 BOIIPOCOB;

«Xopouo» - 21-26 MpaBUILHBIX OTBETOB;

«Y10BJIETBOPUTEIbHO» - 17-20 npaBUIBHBIX OTBETOB,;

«HeYyI0BJIeTBOPUTEIBbHO» - MeHee 16 MpaBMIIbHBIX OTBETOB
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5 MarepuajJbHO-TEXHHYECKOE, IPOTPAMMHOE U YUeOHO-MeTOIHYECKOoe
o0ecrneyeHre TUCHUILTHHBI

5.1YueOnasi inTeparypa

OcHoBHas y4ueOHast TuTeparypa
1. Mnb0moHoK, A. B. ®usnka : yue6. mocobue / A.B. Wnbsromonok [u ap.]. - Munck : HoBoe

3HaHue ; MockBa : UH®OPA-M, 2013. — 600 c. - (Briciee oopazoBanue). - ISBN 978-985-475-548-9
(HoBoe 3nanue) ; ISBN 978-5-16-006556-4 (MHDPA-M -
URL.:https://znanium.com/catalog/product/397226). - TekcT : 37eKTPOHHBIIA.

2. Xappynsik B.I'. Kypc ¢usuku: Yue6noe nocodue / B.I'. Xaspynsk. - M.: HUL[ UTHOPA-M,
2014. - 400 c.: 60x90 1/16. - (Briciiee obpazoBanue: bakamaspuar). (neperier) ISBN 978-5-16-006395-
9, 700 k3. http://znanium.com/bookread?2.php?book=375844. — TekcT : 31eKTPOHHBII

JononHutenbHas yuyeOHas TuTepaTypa

1. CaBeanes, U. B. COopHHK BOIIPOCOB U 3a/1a4 10 001IeH Gusuke : yaeOHOe mocodue s By30B /
N. B. Casennes. - U3na. 5-¢ ; crep. - Mocksa : Jlans, 2007. - 288 ¢. - ISBN 9785811406388. - Tekcr : He-
MOCPEIICTBCHHBIH.

2. ®@puu, C. J. Kypc obmieii ¢pusuku : yaeOHuk : B 3 romax / C. 3. @pum, A. B. TumopeBa. —
13-e uzn. — Cankr-IletepOypr : Jlanb, [0. T.]. — Tom 1 : dusnyeckue OCHOBBI MEXaHUKHU. MoOJIeKyIsIpHAs
¢usuka. Konebanus u ol — 2009. — 480 ¢. — ISBN 978-5-8114-0663-0. — URL.:
http://e.lanbook.com/book/416 (xara oopamienus: 20.01.2020).. — Tekcr : 2IeKTPOHHBIN

3. ®pum, C. J. Kypc obmeit ¢pusuku : yaeOHuk : B 3 romax / C. 3. @pumi, A. B. TumopeBa. —
12-e u3n. — Cankr-IlerepOypr : Jlansp, [0. r.]. — Tom 2 : DnexTpudeckue U dJIEKTPOMAarHETUIECKUE SIB-
nenns — 2009. — 528 c. — ISBN 978-5-8114-0664-7. —
http://e.lanbook.com/book/418 (nara oopamienus: 20.01.2020). — TekCT : 3MEKTPOHHBII.

4. ®puu, C. J. Kypc obmeii pusuku : yueOnuk : B 3 tomax / C. O. @pumi, A. B. Tumopesa. —
10-e m3n. — Cankr-IlerepOypr : Jlansp, [0. r.]. — Tom 3 : Ontuka. Atomuas ¢usuka — 2008. — 656 ¢. —
ISBN 978-5- 8114-0665-4. — http://e.lanbook.com/book/419 (nara oopamenus: 20.01.2020). — Tekcr :

3JIEKTPOHHBIN

5.2MarepuajibHO-TeXHHYECKOe U MPOrpaMMHOe odecnevyeHue JUCIUIIH-
HbI

327 YuebHas aynutopus (MyJIbTUMEIMIHAS ) J1s poBeAeHus 3anatuil: | 654027, KemepoBckast obnacts - Kys-
- JICKLIHOHHOI'O THUIIA, Oacc, r. HoBokysHenk, np-kt I[lunonep-
- JUIsl TPYTIIOBBIX Y UHAUBUYAbHBIX KOHCYJbTALIHM, ckui, 1. 13, mom. 1

- TEKYIIETO KOHTPOJISL ¥ IPOMEKYTOUHON aTTECTAIHH.
Cneunuaan3upoBaHHasi (yue0Hasi) MeOeJib: JIOCKa MEJIOBas, CTOJBI,
CTYIbs

OobopynoBaHue ISl Pe3eHTANMH Y4eOHOIr0 MaTepuaJia: KOMIIBIOTED
MPENnojaBaTeNs C MOHUTOPOM, IIPOEKTOP, IKpaH, aKyCTHUECKas cCHCTeMa
Y4eOHO-Har s THbIe TOCOOHS

HUcnoanzyemoe mporpammuoe obecneuenme: MS  Windows
(MicrosoftimaginePremium 3 year 1o cy0/iniieH3MOHHOMY J10TOBOpY No
1212/KMP ot 12.12.2018 1. mo 12.12.2021 r.), LibreOffice (cBoboaHO
pacnpoctpansiemoe [10), antuBupycHoe 1O ESET EndpointSecurity,
yuren3ust NeEAV-0267348511 mo 30.12.2022 r.; MozillaFirefox (cBo-
o6omao pacmupoctpansemoe I10), GoogleChrome (cBoOomHO pacmpo-
ctpansemoe [10), Opera (cBobomHo pacmpoctpansemoe [10),
FoxitReader (cBoGoano pacmpoctpansemoe [10), WinDjView (cBobo-
HO pacnpoctpansemoe [10), Sunexc.bpaysep (oTedecTBeHHOE CBOOOIHO
pacmpoctpansiemoe [10).

HHaTepHer ¢ o0ecneyenuemM gocryna B JUOC

328 JlaGopaTopusi KBaHTOBO# (U3NKM U cBOIiCcTB BellecTB. YueOHas | 654027, Kemeposckas obmnacts - Kys-
ayJIUTOpHS IJIsl IPOBENCHHUS 6acc, r. HoBoky3Henk, np-kt IInonep-
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https://znanium.com/catalog/product/397226
http://znanium.com/bookread2.php?book=375844
http://e.lanbook.com/book/416
http://e.lanbook.com/book/418
http://e.lanbook.com/book/419

- 3aHATUH CEMHUHAPCKOTO (MPAKTUYECKOTO) THIIA;

- 3aHATUH JIA0OPATOPHOTO THIIA.

Cneunuaan3upoBaHHasi (yue0Has) MeOesib: TOCKa MeJoBas, kadeapa,
CTOJIBI, CTYJIbSL.

JlagopaTopHoe o6opyaoBaHue: nadoparopHeiii kommieke JIKT3, JIKT
8, JIKT 9, ycTpoiicTBO As M3y4eHHS KOCMHUYECKUX JIydel, yCTaHOBKa
JUISL OTIpeJielieHns pPe30HAHCHOIo moTeHImana Mmerogom dpaunka u I'ep-
11a; YCTAaHOBKM JJIs OIpPENCNCHUS YacCTHUI[ B BO3AyXe, Uil HU3YUCHHS
SHEPreTHYECKOro CIEKTPa, AJIs U3yUEHUs CIIEKTpa aToMa BOJOPOJaA, I
n3ydeHusi BHentHero ¢gorodddexra m m3mepenus nocrossHHon [lnanka,
JUTSE ©3ydeHHsT a0CONOTHO YEPHOTO Tela, JJIS U3yYeHUs CIMHTHIUISAIN-
OHHOT'O CUETYHKA, UCTOYHUKH KoOaibT 60, mryrtonuii 239, crponiumii 90;
Hacoc BakyyMHBIH KomoBckoro, ocrmuiorpad-MyIbTUMETP, UCTOYHUK
BbICOKOBONIbTHBIA 30kB, reneparop Ban-me-I'paada, Buzyamuzatop UK
m3nyyennss «CONTOURIR», uHAuKaTOp 3JIEKTPOMArHUTHBIX MOJIEH,
WU3MEPUTENb YPOBHS AJICKTPOMAarHUTHOTO (poHA AKTAKOM, HHIHUKATOP
BJIQKHOCTH JIPEBECHHBI, OCHIILIOTpadbl JEeMOHCTPAIMOHHBIE IBYXKa-
HaJbHBIC, CBepIHUIbHBIA cTaHOK FTB-16, Oiok nurtanus 24B perynu-
pyemsiii, Tenedon cotoBbiii Nokia 3230.

cKkui, 1. 13, mom. 1

329 JlabopaTopusi MeXxaHUKH. YdueOHas ayqUTOPHS IS TPOBEIACHHUS:

- 3aHATHUH CEMHHAPCKOTO (IPaKTUYECKOTO) THIIA;

- 3aHATHUH JIA0OPATOPHOI'O THIIA.

Cneunuaan3upoBaHnasi (yueOHasi) MeOeJib: JOCKa MeEJIOBas, CTOJbI,
CTYJIbSI.

JlaGopaTopHOe 000pyAOBaHUE: KOMIUICKT NPUOOPOB (QU3UYCCKUX H3-
MEpeHHid, reHepaTop 3ByKoBoi dacToTel [ 3M, ocummiorpad syiekTpoH-
HBIHA, JabopaTopHBIE KOMIUIEKCH «KorepeHTHas ONTHKa» C Ta30BBIM
J1a3epoM, C MOTYTPOBOIHIKOBBIM JIA3€POM, CIIEKTPOCKOIT ABYXTPYOHBIH.

654027, Kemeposckas obmacte - Kys-
6acc, r. HoBoky3sHuenik, np-kt [Inonep-
ckui, 1. 13, mom. 1

330 JIaGopaTopusi onTHKH. YueOHAS ayJUTOPUS ISl IPOBEICHUS:

- 3aHATUN CEMHHAPCKOTo (PaKTUYECKOTO) THUIIA;

- 3aHATHH J1aOOPAaTOPHOTO THIIA.

Cneunuaan3upoBaHHasi (yue0Hasi) MeOeJib: JOCKa MEJIOBas, CTOJBI,
CTYJIbSI.

HaGopbl neMoOHCTpanMoHHOro o0opynoBanus: «BpamarenbHoe BU-
XKeHuey, «TernoBeie IBICHUS.

JlaGopaTopHoe oGopynoBaHme: jnaboparopHbili komiuieke JIKO-1M
«KorepeHTHast ONTHKa» C TAa30BBIM JIa3epOM, Ja0OpaTOpHBIA KOMILIEKC
«KorepeHTHast onTUKa» C MOJYNPOBOJHUKOBBIM JIa3epoM (2 IUT), CIeK-
TPOCKON ABYXTPYOHBIN, YCTAaHOBKA JAJIS M3YYEHHUS p-n Mepexona, ycra-
HOBKa JIJIs1 U3y4YCHUS] TEMITEPaTypHO 3aBUCIMOCTH METAJLIOB MOIYIPO-
BOJIHMKOB, YCTaHOBKA Ji/u3y4eHus 3ddexra Xoya B HOIyNIPOBOIHUKAX.

654027, Kemeponckas obnacte - Kys-
Oacc, r. HoBokysHeuk, np-kt IlunoHep-
ckmit, 1. 13, mom. 1

106 ITomenenue AJis1 CAMOCTOSITEILHOMH PadoThI 00y4arOIIMXCSl.
CnemmanuzupoBannas (yuyeOHasi) me0edb: CTOJBI, CTYJIbS, JOCKa Me-
JoBasi.

Oo0opynoBaHue: cmayuoHapHoe - KOMIIBIOTEPHI (4 1mT. ).
Hcnoan3yemoe nporpamMMHoe odecrneyeHme: MSWindows
(MicrosoftimaginePremium 3 year 1o cy0iniieH3MOHHOMY J10TOBOpY No
1212/KMP ot 12.12.2018 1. mo 12.12.2021 r.), LibreOffice (cBobomHO
pacmpoctpansemoe 110).

HnTepHeT ¢ o0ecneyenueM goctyna B JUOC.

654041, Kemeposckas obmactp - Kys-
bacc, HoBoky3Henkuii TopoJICKOi OK-
pyr, r. HoBoky3Henk, yn. Kysuerosa,
a6
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5.3 CoBpemeHHbIe NPodeccHoOHATbHBIE 0a3bl JAHHBIX M1 MHGOPMAIIHOH-

HbI€ CIIPABOYHbIC CHCTEMBI.

1.EquHoe OKHO J0CcTyIa K 00pa3oBaTelabHbIM pecypcam. http://window.edu.ru

2.Poccuiickuii mopran oTKpeITOro oopasosanus — https://openedu.ru/
3.EcrecTBeHHO-HayuHbII 00pa3oBaTeabHbIN moprai (Pusuka) - http://en.edu.ru/catalogue/304
4.CrnpaBouHble MaTepuabl o ¢pusuke - http://ea.donntu.org:8080/

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

6.XKypuan «3Bectust By30B. ®@usukax - http://physics.tsu.ru/index.php/physics/

7.PHYS-PORTAL.RU — ®usnueckuit tHGOpPMAIIMOHHBINA TTOPTAT -
http://physportal.ru/

6. Unble cBeleHUs U (MJIM) MaTepHAJIbL.
6.1.IlpumepHbIe TeMbI NUCbMEHHBIX Y4eOHBIX padoT

KonrpouabHas padora Nel
Mexanuka
Bapuant (o0Opas3ertr)

1. TToe3x nBUKETCS CO CKOPOCTHIO V=36 KM/4. Eci BBIKITIOYUTH TOK, TO TIO€3]I, JIBUTasCh
paBHO3aMeJIEHHO, ocTaHOBUTCA depe3 Bpems t=20 c. KakoBo yckopenue a noesna? Ha xakom
paccTostHUU S 110 OCTaHOBKHU HaJ0 BBIKJIFOUUTH TOK?
2. 3aBUCHMOCTh MPOIJICHHOTO TEJIOM MYTH S OT BPeMEHH t 3ajaercs ypaBHeHueM s=A-Bt + Ct2,
rae a=6 M, B=3 m/c u C=2 m/c2. HaiiTu cpeiHIO0 CKOPOCTh V U CpeIHEe YCKOpEHHE a Tena s
uHTepBasa BpeMeHu 1 <t < 4c. [loctpouts rpagyx 3aBUCUMOCTH IYTH S, CKOPOCTH V U YCKOPEHUS
a oT BpemeHu t it maTepBania 0 <t < 5c uepes 1 c.

3. Toe3n maccoit m=500 T mocie MPEeKpaIIeHUs TATH MapOBO3a MO JCHCTBUEM CHITBI Tpe-
Hus Frp=98 xH ocranasnuBaercs uepes BpeMs t=1 muH. C kakoil ckopocTsro V0 1m1en

4. Teno maccoit m=0,5 Kr ABUXKETCS MPSIMOIMHEHHO, TPUUEM 3aBUCHUMOCTh MPOMIEHHOTO
TEJIOM IIYTH S OT BpeMeHHM t naercs ypaBHeHueM s=A-Bt + Ct2-Dt3, rne C=5 m/c2 u D=1 m/c3.
Haiitu cuny F, necTByrOmnyr0 Ha TEI0 B KOHIE ITIEPBOU CEKYHbI IBHKECHUS

5. U3 pyxbs Maccolt m1=5 Kr BbUIETAeT Myl Maccod m=5 I co ckopocTbio v2=600 m/c.
Haiitu ckopocts v1 oTnaun pyxps.

6. Temo maccoit m1=1 kr, ABMXYyIIeecs TOPH3OHTAIHLHO CO CKOPOCTHIO VI=1 M/c, TOTOHSET
BTOpOE TeJio Maccor m2=0,5 KT U HEYNPyro coyaapsiercs ¢ HuM. Kakyro cKOpocTh mojiydar Tena,
€CJIM: a) BTOPOE TEJIO CTOSIO HEMOABUKHO; 0) BTOpOE TEJIO JBUTATIOCH CO CKOPOCThIO v2=0,5 m/c B
HaIpaBJIEeHUH, YTO U MEPBOE TEJIO; B) BTOPOE TEJIO ABUTAIOCH CO CKOPOCThIO v2=0,5 M/c B Hampas-
JIEHUH, TPOTUBOIIOJI0KHOM HAIIPaBJIEHUIO IBUKEHMS IIEPBOTO TEa
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7 Teno maccoil m1=2 Kr ABMKETCS HABCTPEUY BTOPOMY TeIy Maccoil m2=1,5 Kr 1 HEeynpyro
coymapsiercst ¢ HuM. CKOpPOCTH Tel HEMOCPEACTBEHHO Tepen yaapom Obuau v1=1 M/c u v2=2 m/c.
Kakoe Bpems t OyayT IBHTaThCS 3TH Tela Tocle yaapa, eciiu kodgduimeHT tperus k=0,05?

Tect Nel

Inexmpocmamuxa
BapuanT (o0paserr)

1. Kakast U3 yacTHIl UM€EeT NOJIOKUTEIbHBIN 3aps?
1. Ilpoton; 2. Dnextpon; 3. Helitpon; 4. HeliTpanbHbIi aTOM.

2. Kakas U3 4acTuil UMeeT OTpUIaTeIbHBIN 3apsi?

1. [Ilpoton; 2. Dnexrpon; 3. Helitpon; 4. HeliTpanbHbIi aTOM

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

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

4. Kakast u3 4aCTHI] UMEET MOJIOKUTEIbHBIN 3apsia?

1. Onextpon; 2. Aapo atoma; 3. Helitpon; 4. HeiftpanbHblii aTOM.

5. Kak n3meHuTcs cuia KyJTOHOBCKOTO B3aUMOICHCTBUS BYX TOUCUHBIX IIEKTPUUECKUX 3apsi-
JIOB TIPH YMEHBIIIEHUH PACCTOSIHUSI MEXIy HUMHU B JIBa pa3a?

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

6. Dnextpuueckuii 3apsag B CH umeet equHUILy U3MEPEHUS:

1. Kynon (Kn); 2. ®apag (P); 3. Boast (B); 4. Amnep (A).
7. Ilorenunan anexrpuyeckoro nojist B CHU umeer equHuIly UsMepeHus:
1. Kynon (Kn); 2. ®@apan (D); 3. Boust (B); 4. Amnep (A).
8. DnekrpoémkocTs B CU umeet equHUITY U3MEPEHUS:
1. Kynon (Kn); 2 . ®apan (D); 3. Boast (B); 4. Ammep (A).
9. Cuua snexktprueckoro Toka B CH nmeeT equHHILy H3MEpeHUs:
1. Kynon (Kn); 2. ®apaz (P); 3. Bonst (B); 4. Ammep (A).

10. Yro n0IKHO MPOU30UTH, YTOOBI HEUTPAIbHBIM aTOM NPEBPATUIICS B HOH?

1. sapo aroma I0KHO HNOTEPSITh OJUH WJIM HECKOJIBKO MPOTOHOB; 2. AIp0O aTOMa JOJIKHO MpH-
00peCTH HECKOJIBKO JIEKTPOHOB; 3. sIPO aTOMa JIOJIKHO MOTEPSATh HECKOIBKO 3JIEKTPOHOB;
4. IOMXKHO U3MEHUTHCS KOJIMYECTBO JIEKTPOHOB, BPALLAIOIIUXCS BOKPYT sA/1pa

11. Ecnu B aToMe YUCIIO 3JIEKTPOHOB PABHO YHCITY MTPOTOHOB, TO aTOM SIBIISIETCS:

1. OtpunatenbHo 3apspKeHHBIM  HOHOM; 2. [lONOXUTENbHO 3apsHKEHHBIM — HMOHOM; 3.
DNEeKTpUUECKH HeUTpanbHbIM; 4. Cpelin MpeasioKEHHBIX OTBETOB HET BEPHOTO

12. Ecniu B aTOM€ 4HMCIIO 3JIEKTPOHOB MEHBIIIE YUCIIA IPOTOHOB, TO aTOM SIBJISIETCS:

1. OtpunatenbHO 3apspDKeHHBIM  HOHOM; 2. [lOMOXUTENbHO 3apsHKEHHBIM — HMOHOM; 3.
DneKTpuuecku HelTpanbHbIM; 4. Cpelid MpeAsioKEHHBIX OTBETOB HET BEPHOTO

13. Eciiu B aTOMe 4MCIIO TPOTOHOB MEHBIIIE YKCIIA 3JIEKTPOHOB, TO aTOM SBJISIETCS:

1. OrpunatensHo 3apsbkeHHBIM  HOHOM; 2. [lONOXHTENhHO 3apsHKEHHBIM HOHOM; 3.
DneKTpuuecKu HelTpanbHbIM; 4. Cpein MpeasioKeHHBIX OTBETOB HET BEPHOTO.

14, JIa HeOOMBIIMX 3apsDKEHHBIX IIapa ICUCTBYIOT ApYr Ha Apyra 1o 3akoHy Kynona. Kak u3-
MEHHUTCS CUJIa B3aUMOJCHCTBUS 3apsI0B NP YMEHBIIICHUH PACCTOSHHS MEXKIy HUMHU B JIBa
paza?

1. Vmenbmutcs B 2 pasa; 2. YMeHbIutes B 4 pasa; 3. YBenuuutcs B 4 pa3a; 4. YMEHbIIUTCS B
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16 pa3; 5. YBenuuutca B 16 pas.

JIBa HEOONMBIIMX 3apsKEHHBIX MIapa ACUCTBYIOT IPYT Ha Jpyra mo 3akony Kymnona. Kak u3-
MEHUTCS CHJIa B3aUMOJICHCTBUS 3aps0B NP YBEIMUYECHUU PACCTOSHUS MEXIAY HUMU B Ye-
ThIpe pa3a?

VYMenbmutess B 2 paza; 2. YMmenswmiutcss B 4 paza; 3.YBenuuutrcs B 4 pasa;
4.Ymenbmutes B 16 paz; 5.YBenuuurca B 16 pas.

16. lBa HeOONMBIIMX 3apsDKEHHBIX IIapa ACUCTBYIOT APYr Ha Apyra o 3akoHy Kyrnona. Kak u3-

17.

18.

1.

MEHMTCS CUJIa B3aMMOJAEUCTBUS 3apsA0B IIPU YBEIMUEHUH KaX10T0 3apsja B ABa pa3a?
VYMenbimutcess B 2 pasa; 2. Ymenbwiutcs B 4 paza.; 3. VYBemuuurcs B 4 pasa;
4.Ymenbuutcs B 16 paz; 5. YBenuuures B 16 pas.

Kak W3MEHHUTCS HaIpsHKEHHOCTb 3JIEKTPUUYECKOTO IOJsI TOYEYHOro 3apsja B HEKOTOPOM
TOYKE IPU YMEHBIIEHUH PacCTOSIHUSA OT 3apsja B 4 paza?

. YMeHbIIUTCS B 2 pasa; 2. YMeHbutTes B 4 paza.; 3. YBenuuutcs B 4 pasza; 4. YMEHbIINUT-

cs B 16 pa3; 5. YBenuuurcs B 16 pas.
HanpspbkeHHOCTD 3JIEKTPUYECKOT0 TOJIsl B MPOCTPAHCTBE MEXKY IIIACTHHAMM ILIOCKOTO KOH-
neHcaropa B Bakyyme paBHa 40 B/m, paccrostare Mexy turactiHamu 2 cM. KakoBo Hampsi-
KEHUE MEXKIY TUTACTHHAMH KOHIeHcaTopa?

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

KonTpoabnas paéora Ne2
Ilocmosannviit mok

Bapuant (o0Opas3ertr)

NpEaACIINTC IJIA KaXXJ10I'o BapuaHTa BHGKTqueCKOfI LECIU HEU3BCCTHLIC TAPaMCTPLI.
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Bapuanr 1 R R; =4 0Om |
[— 2 R2 — 5 OM
A B R3; = 10 Om
R, R, R, R, = 30 Om
l— R5 =3 OM
R, Us;=12B
Ne 1 I | L | I |14 |1 | U | Uy |Us|Ug|Us| R|T|U
BapuanT 2 R, = 20 Om
— Rz = 30 Om
4 R B R; = 50 Om
R, R Ry, =150mMm
R, R; =10 Om
Io=5A |
Ne 2 I | I | I3 |1, |15 |U; [Uy | Us | Uy | Us | R |{TI|U
BapuanTt 3 _ ] R, =10m \
R2 R3 R2 =6 Om
A B Ra =6 OMm
R — R, = 5 Om
R; = 7 Om ‘
R8s Us= 18 B |
i 3 L | L | L |L|L|U |[U|[U|U |U|[R|I|U
- i
BapuanTt 4 R R, = 3 Om
! R Ry = 6 Om
: R; = 2 Om
4 R, B R, = 12 Om
R4 R5 = 6 OM
Il = 2 A
RS

2. MomHocts 3nekTponasurarens 3 kBr, cuna Toka 12A.Omnpenennrte HanpsHKeHUE HA 3aXKU-
Max 3JIeKTPOJBUTATES.

3. Uemy paBHO compoTHBieHHe ucrounuka Toka ¢ IJIC pasnoit 20 B, ecnu npu noaxioye-
HUU K HEMY pe3uctopa conpoTuBieHneM 10 OM 1o 31eKTprUuecKoi Ieny MpOoTeKaeT dIeKTpHye-
CKUI TOK cuiioit 2A?

4. Uctounuk ¢ O/IC 2,2 B u BHyTpeHHUM conpoTuBieHneM 2 OM 3aMKHYT METHOW MPOBO-
J0KoH, Macca koTtopo# 30,3 r. ConpoTHBIIEHHE IPOBOJIOKH PABHO BHYTPEHHEMY COIPOTHBIIEHUIO
nucrouHuka. Ha ckonpko rpanycos Harpeercst npoBosioka 3a 10 mun?

5. DnemMeHT 3aMBIKAIOT OJUH pa3 conpoTtusieHueMm 4 Owm, apyroit conpotusienuem 9 Om. B
000HuX CilyyasiX BO BHEUIHEW LIEMU BBIIENSETCS OJUHAKOBAs MOIIHOCTh. [Ipy KakoM BHEIIHEM CO-
MPOTHBIIEHUH OHA OyAeT HauOOJbIIIEH.

6. IlpuaymaiiTe U pemuTe 3a1ady Ha npuMeHeHue npasui Kupxroda st pacuéra nmapamer-
POB BIEKTPUYECKOM LIETIH.
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Bomnpocs! a1 codecenoBanust
IHocmoannwiii mok
BapuanT (oOpasern)

KakoB ¢usnueckuii cmpicn Hanpspkenus? 3J{C UCTOYHMKA AJIEKTPHUYECKOTO TOKa?
Kakumu cnoco6amu MOKHO paccuUuTaTh apaMeTphl JIEKTPUIECKOM Lenu?

Kakue cymecTByroT mpuOops! s pacuéra napaMmeTpoB dIEKTPUIECKOH nenu?
KakoBbI 3aKOHBI apaJIENILHOTO U MOCJIEA0BATENLHOIO COEMHEHUS IPOBOIHUKOB?
Kaxkoss1 3akonbl Kupxroga?

Kakum 00pa3oM MOXKHO yBEJIMYUTh IIPEeN U3MEpEHHsl amrnepmerpa?

Kakum 00pa3oM MOXKHO YBEIWYHT MIPeesl H3MEPEHHsI BOJIbTMETpa?

[Touemy amriepMeTp B JIEKTPUUECKYIO LIENb BKIIOUACTCS OCIEJ0BATENBHO?

© oo N AL

Uto noka3bpIBaeT BOJIBTMETP, BKIFOUEHHBIN B 3JIEKTPUUYECKYIO LIETb [TOCIEA0BATENbHO?

[HEN
o

. KakoBa npupo/a morperHoctei u3MepeHui, poBOAMMBIX BaMu MpH BBITIOJIHEHHH J1a00-
paTopHoii paboThI?

11. KakoBa npupo/ia 3JeKTPUIECKOr0 COIMPOTHUBIICHHS B MeTalIax ?

12. Tlouemy MOTpeOUTEH B KBAPTHPaAX COCIUHEHBI MTAPAIICIEHO?

KonTpoabnas padora Ne3
Ilepemennviit mok. Maznemusm.
Bapuanr (oOpas3err)

1.IlepBuuHas 0OMOTKa MOBbIIIAIOIIErO TpaHchopmaropa coaepxkut 100 BUTKOB, a BTOpUYHAs
— 1000. Hanpsixenue B nepsuuHoil nenu 120 B. KakoBo HanpskeHHe BO BTOPUYHOM LENH, €CIU
MIOTEPb PHEPTUU HET?

2. UYepes kaTylmKy, UHAYKTUBHOCTb KOTOpoil L=21 MI'H, TedeT TOK, U3MEHSIOUINIICS CO Bpe-
MeHeM 110 3akony [=10 sin wt, rae [10=5 A, ©=27/T u T=0,02 c. HaliTu 3aBUCHMOCTb OT BpEeMEHHU t:
a) 37IC CAaMOMHAYKLIMU €, BOZHUKAIOIIEH B KaTyllIke; 0) s3Heprun W ee MarHUTHOTO TOJISI.

3.DJIeKTpOH BJETAET B OJJHOPOJHOE MAarHUTHOE I0JI€, HAalpaBiIeHHE KOTOPOro MEepHeHAMKY-
JSIPHO K HAIpaBJIEHHIO ero ABMkeHHUs. CkopocTh anekTpoHa v=4*107 m/c. UHAyKIMs MarHUTHO-
ro nosist B=1 mT.

4.TToToK 0-yacTHIl (s,A€p aToMa refusi), yCKOPEHHBIX pa3HOCThio oTeHuanos U=1 MB, Bie-
TaeT B OJHOPOJAHOE MAarHUTHOE ToJie HanpsokeHHOCThI0 H=1,2 kA/M. CKOpOCTh KaX a0 YaCTHUIIHI
HallpaBJIeHa NEPHEHANKYJISIPHO K HAIIPaBIEHUIO MarHUTHOTO nosst. Haittu cuity F, nelictByroniyro
Ha Ka)/1yl0 4acTUILY

5. Haiitu nanpsikeHHOCT, H MarHUTHOrO mosisi B IIEHTPE KPYrOBOTI'O MPOBOJIOYHOTO BUTKA
panuycom R=1 cm, o kotopomy Teuet Tok I=1 A
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KonTtpoJsabnas padora Ned
Monekynapuasa guzuxa. Tepmoounamura
BapuanTt (oOpasern)

1. Kakoii 06beM V 3anumaer macca m=10 r kucnoponaa npu gasiaeHuu p=100 klla u Temme-
parype t=20° C?

2. KakuMm nmomxkeH ObITh HAaMMEHBIEH 00beM V OaioHa, BMEIIAIONMIEro Maccy m=6,4 Kr Ku-
CJIOpOJia, €CNIM €ro CTeHKHU mpH temneparype t=20° C BbiaepkuBatoT aasienue pP=15,7 Mlla?

3. Haiitn maccy m Bo3ayxa, 3amoJIHSIONIETO ayAUTOPHUIO BBICOTOM h=5 M u TuIOmagpi0 moja
S=200 m2. [JaBnenue Bo3ayxa p=100 klla, Temneparypa nomemnienus t=17°C. MounspHas macca
Bo3ayxa u=0,029 kr/mMoib.

4., 4, Macca m=6,5 r Bojgopoja, Haxojsmerocs npu temmeparype t=27° C, pacmmpsercs
BJIBOE MPHU p=const 3a cueT NIpUTOKa Teruia u3BHe. Halitu paboty A pacuimpenus raza, i3MeHEHUE
AW BHYTpEeHHUI SHEPTUH ra3a U KOJIMYECTBO TEIIOTH Q, COOOIIIEHHOE Tras3y.

5. WpneanpHas TeruioBas MaminHa, padoTarorias mo mukiny KapHo, coBepiaeT 3a 0iuH UK pado-
Ty A=2,94 /> 1 0T/HaeT 3a OJIUH LUK XOJIOJUIBHUKY KOIH4ecTBO TerioTel Q2=13,4 xJ>x. Haii-
TH KIIJ] 1] [IUKJIA.

6. Haiitu ipupoct AS suTponuu npu npespaiinenun Maccbl 1 r Bosl (t=0° C) B map (t, 100°

O).

KonTpoabHasi padora NeS
Mexanuueckue u 31eKMpoMazZHumHble KOJ1COAHUA U 60JIHbL
Bapuanr (oOpas3err)

1. Hamucatb ypaBHEHHE rapMOHHUYECKOTO KOJeOaTeNbHOr0 JBM)KEHUS ¢ aMIuinTynon A=0,1
M, nepuoaioM T=4 ¢ u HayaneHOM (azoit ¢=0.

2. Hanmcars ypaBHEHHE rapMOHHYECKOTO KOJIEOATETHHOTO JIBMXKEHUS C aMIuATyaod A=50
MM, niepuosioM T=4 ¢ u HauanbHOU (azoi ¢=n/4. HaliTu cMmelenne x koneOmromencs TOUKH OT
noJjioxkeHus paBHoBecus npu t=0 u t=1,5 c. HauepTtuth rpaduk 3T0r0 1BUNKEHUS.

3. Uepes kakoe Bpemsl OT Hayajia JABMIKEHUS TOUKA, KOTOPask BBHIIOJIHIET rapMOHUYECKHE KO-
ne0aHus, CMECTUTCSI OT MOJIOKEHUsI paBHOBECHUS Ha MOJOBUHY aMIUMTYybl? [lepuon koneGanuit
T=24 c, nauanpHas daza ¢0=0.

4. HanucaTh ypaBHEHHE ABMKEHUS, OIYUAIOUIErOCs B Pe3y/lbTaTe CIOXKEHUS ABYX OJMHA-
KOBO HaIPaBJIEHHBIX FAPMOHUYECKHUX KOJeOaTeIbHbIX, KOJIeOaHU C OUHAKOBBIM NepuoaoM T=8
¢ u onuHakoBou amruTyn0u A=0,02 M. Paznocts a3 mexny stumu konebanusimu @2— ¢l=n/4.
Hauanpnas daza ogHoro us 3tux KonebaHuii paBHa HYJIO.

5.PerpancnsaTop TeneBu3nOHHOM mporpaMMbel OpOuTa yCTaHOBJIEH Ha CIIyTHHKE CBsi3u Pany-
ra, KOTOpbIil IBHXKeTcs IO KpyroBoit opoute Ha BeicoTe 36000 KM HaJ MOBEPXHOCTHIO 3€MIIH, 3a-
HUMas NTIOCTOSIHHOE TI0JI0’KEHUE OTHOCUTENIBHO 3eMiu. CKOJIbKO BPEMEHH PACIIPOCTPAHSIETCS CUT-
HaJI OT IepeIAoIIeH CTaHIIUMU /10 TeJIEBU30pOB cucTeMbl OpouTa.

6. Ha xaxoii Aiuana3oH JJMH BOJH MOKHO HACTPOUTH KoJieOaTeNbHbIM KOHTYp, €CJI €ro WH-
nykTuBHOCTh L=2 MI'H, a eMkocTh MOXeT MeHAThCa oT C1=69 nd no C2=533 nd?
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7. Kakyro MHIyKTHBHOCTH L Ha/10 BKIIIOUNTH B KOJICOATEIBHBIN KOHTYP, YTOOBI IIPH EMKOCTH
C=2 Mx® noayuuts yactory v=1000 I'?

Kountpoabnasi padora Ne6
Onmuueckue a61eHus
Bapuanrt (oOpaser)

1.Ha audpakiMoOHHYIO PEMIETKY, UMEIOIIYI0 Mepuoj S- 10° M, mamaer HOPMAaJIbHO TMapaj-
JIETIbHBINA IMY4YOK 3€JIEHOI0 CBETA C JIJIMHOW BOJIHBI 5,3 107 M. JudpakimOHHBIH MAaKCUMYM KaKOT'O
MaKCHMaJIbHOTO MOPsIIKa MOKHO HAOII0AATh P MOMOILHU 3TON AU(PPaKIIMOHHON PEeHIETKU?

2.HeGonpmiol npeamMeT HaXOIUTCs Ha TJIAaBHOM ONTHYECKOW OCHM TOHKOW COOMparoIel JMH-
3bl, Ha ABOWHOM (DOKYCHOM paccTosiHuu OT Hee. Kak u3MeHsaTcs npu yaaieHuu npeaMera oT JIUH-
3Bl CIEAYIOIINE TPU BEIIMYMHBIL: pa3Mep N300paKeHUs, €r0 PACCTOSIHUE OT JIMH3bI, ONTUYECKas CH-
J1a JIMH3bI?

3.Pa3znocth x01a Mexay BonHamu JTHHOM S00 HM OT JBYX KOTE€PEHTHBIX UCTOYHUKOB B BO3-
nyxe 5 MKM. UTO IPOMCXOAUT B TOUKE MPECEUCHUS] ITUX BOIH?

4.3Hasi CKOPOCTh CBETa B BaKyyMe, HAUTH CKOPOCTh cBeTa B anmase (N = 2,42).

5.Uemy paBHO (POKYCHOE PACCTOSIHHE JIBOSIKOBBIMYKIION JIMH3BI C OAMHAKOBBIMU PalyCaMH
KpuBU3HBI 110 20 CM, ClIeTaHHOM U3 CTEeKIIa ¢ aDCONIOTHBIM OKa3aTesieM mpenomieHus 1,57

6.[IpenMeT HaXOIUTCS HAa PACCTOSHUUA OM OT ONTHYECKOTO LIEHTPA ABOSKOBOTHYTOM JIMH3BI C
(boxycHBIM paccrostHueM 2M. Omnpenennure, Ha KaKOM PacCTOSHUU OT JIMH3BI HAXOJIUTCS M300pa-
KEHUE TIpeIMETa.

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

1. SAnpo aToma cocTouT:
1. Tonbko u3 amekTpoHoB; 2. Tonbko U3 NpoToHOB; 3. TOJIBKO U3 HEHTPOHOB;
4. TosIbKO M3 HEUTPOHOB U IIPOTOHOB.
2. ATOM COCTOHT:
1. Toabko U3 3IE€KTPOHOB U HEUTPOHOB; 2. TOIBKO U3 IPOTOHOB U 3JEKTPOHOB; 3. ToabKo
U3 HEUTPOHOB U NIPOTOHOB; 4. 13 HEUTPOHOB, MPOTOHOB U NEKTPOHOB.
3. Mosekyna COCTOUT:
1. Tonbko u3 omHOTO aroma; 2. TOJIBKO U3 ABYX aTOMOB M TPEX MPOTOHOB; 3. ToJbKO U3
OJIHOTO aToMa M TpEX MpoToHOB; 4. Kak 0fHOr0, Tak M HECKOJIbKMX aTOMOB.
4. Bokpyr siipa B aToMe 10 OpOUTE BpaIlaeTcs:
1. Dnexrpon; 2. [Iporon; 3. Heiirpon; 4. HykioH.
5. Kakoe 13 mpuBeeHHBIX HUXKE YTBEPIKJICHHH O pacrioyioKeHUH YacTHUll, BXOSIIINX B COCTaB
aToOMa, CJIEyeT CUATaTh IPABUIIBHBIM?
1. IpOTOH ¥ JIEKTPOH HAXOATCS OIM3KO JPYT K APYTY, @ HEUTPOH PACIIOJIONKEH TAJIEKO OT
HUX
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2. IPOTOH U HEUTPOH HAXOJATCS OIU3KO APYT K APYTY, a IEKTPOH PaCHOIOKEH JaIeKO OT
HUX

3. HEHTPOH M NEKTPOH HAXOAATCS OJIM3KO JIPYT K IPYTY, @ MPOTOH PACIIOIOKEH JAICKO
OT HUX

4. IPOTOH, AIEKTPOH U HEUTPOH PACIIOJIOKEHBI IPUMEPHO Ha OAMHAKOBOM PACCTOSTHUU IPYT
OT Jpyra

6. Onpenenute YMUCI0 MPOTOHOB Z M YUCIIO HEUTPOHOB N B siipe U30TOIA ypaHa 2%9,U.

1. 7=92, N=235; 2. Z=235, N=92; 3. Z=92, N=92; 4. Z=92, N=143.

7. Onpenenute Yuciao NPOTOHOB Z U YUCIIO HEUTpoHOB N B sJipe U30TOoMa yriiepoaa 1sC
1. Z=14, N=6; 2. Z=6, N=6; 3. Z=6, N=8; 4. Z=8, N=6.

8. UeMy paBeH 3apsj spa dJIeMEeHTa 19E? Monyiib 3apsiia 37IE€KTpOHA PABEH e.
1.9¢; 2. 10e; 3. 19¢; 4. 28e.

9. Kakoe u3 Tpex TUIOB U3ny4deHuil (0-, - WK y-U3JIydeHre) He OTKIOHAETCS MarHUTHBIMU U

ANEKTPUUYECKUMU TOIIMU?
1. o — u3nydenue; 2. f — uznyuenue; 3. y —usznyuenue; 4. Bce Tpu OTKIOHSIOTCS.
10. SIBneHue BBIPHIBAHHS JIEKTPOHOB C TIOBEPXHOCTH METAJLIa MO ICHCTBHEM CBETA HA3bI-
BaeTCs:
1 PamnoaktuBHOCTEIO; 2. TepmosinepHbiM cuHTe30M; 3. Dotorddextom; 4. 3akoHOM
pPaZMoaKTUBHOTO pacmaja.
11. V3menenus siaep, NPOUCXOASIIUE B PE3yIbTaTe UX B3aUMOJICHCTBUS C 3JIEMEHTAPHBIMU
YaCTUIIAMHU U JIPYT C IPYTOM, Ha3bIBACTCS:
1. Unrepdepennuueii; 2. [lucnepcueii; 3. dotoaddexrom; 4. SnepHoit peakiuei.
12. Camonpou3BOIBHOE HCITYCKAHUE SIPAMU HEKOTOPBIX 3JIEMEHTOB Pa3IMYHBIX YaCTHII,
COIPOBOKIAIOIIEECS IEPEXOJIOM $1/1pa B IPYroe COCTOSHUE, HA3bIBAETCA:
1. PagunoaktuBHOCTHIO; 4. TepmosiaepubiM cunTe3oM; 3. Dotorddexrom; 4. 3akoHOM pa-
JTMOAKTUBHOTO pacraja.
13. Peakiust cnusiHus ABYX JNErKUX S7€p Ha3bIBACTCS:
1. PapmoaktuBHOCTBIO; 2. TepmosiiepHbIM cuHTe30M; 3. Poto3ddexrom; 4. 3akoHOM pa-
JMOAaKTUBHOI'O pacraja.
14. BeiOepute U3 yuClia MPEAIOKEHHBIX HEIOCTAIOIIMN WieH B ypaBHEHUH (HoTodPdexTa
he/A=Aguxt. .. (V- cKOpoCTBh, V-4yacToTa)
1. Asex.  2.mV?/2.  3.hv. 4. mc¢* © 5mU.

15. DneKkTpoH BbUIETAET U3 IUIACTUHKH 1L1e3Usl ¢ KuHeTndeckoi sHeprueil 1,3 3B. Kakosa
JUIMHA BOJIHBI CBETA, BBI3BIBAIOLIETO (HOTOAPGEKT, eciy paboTa BEIXOAA MIEKTPOHA U3 LIe3Us
pasra 1,8 9B (1 9B = 1,6-10"°11x)?

1. 760uM; 2. 640uM; 3. 520HM; 4. 400 HM; 5. 350 BHM
16. BeiGepute npaBuiibHOE Tpooinkerue ppaser: OnbiTel Pesepdopra moMorim...
1. .. .co3maHuIO TUIAaHETAPHON MOJEH aToMa. 2. . .00BSICHEHHUIO MOBE/ICHUS
MHUKPOOOBEKTOB, IBHKYIIMXCS CO CKOPOCTSIMU, OJM3KUMH K CKOPOCTH CBeTa. 3.
...OTKPBITHIO BOJTHOBBIX CBOMCTB MUKPOYACTHII. 4. ...OTKPBITHIO CIIOKHOTO COCTaBa
SApa aToma. S............. 00BSICHEHUIO MPOIECCca U3ITyUEHHUs CBETa aTOMaMH BEILECTBA.
17. CoBpemeHHas MOJIENIb CTPYKTYpPhI aTOMa 00OCHOBAHA OIBITAMH TIO...
1. moHwu3anmu raza 2. paCTBOPEHHUIO U IJIABJIEHUIO TBEPABIX TN 3. pacCesIHUIO (-4acTHll 4.
MOJIYYEHUIO BEILIECTB C 3a/IaHHBIMU CBOWCTBaMU
18. Bribepure npaBuibHOE NpojokeHue (paspl: [TocTynaTsl TEOpUN OTHOCUTEIBLHOCTH
CIOCOOCTBOBAJH. ..
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1. .. .co3maHuIO TUTAHETAPHOM MOJIETH aToMa. 2. .O0BSICHEHUIO [IOBEICHUS
MHUKPOOOBEKTOB, IBIKYIIUXCA CO CKOPOCTSIMH, OJM3KUMHM K CKOpPOCTHM CBeTa. 3.
...OTKPBITHIO BOJTHOBBIX CBOMCTB MUKPOYACTHIL. 4. ...0TKPBITHIO CI0)KHOTO COCTaBa
SIIpa aToMa. S............. 00BSICHEHUIO Tpoliecca N3IyYeHHs CBETa aTOMaMH BEIIECTBA.
19. Bribepute npaBuibHOE npoaonkeHue ¢pasbl: [loctynarsr bopa momoriu...
1. .. .CO3/IaHHUIO MJIAHETAPHOW MOJICTH aToMa. 2. .O0BSICHCHHIO
MHUKPOOOBEKTOB, JIBIKYIIMXCS CO CKOPOCTSIMH, OJTM3KUMH K CKOPOCTH CBETa. 3.

...OTKPBITHIO BOJIHOBBIX CBOICTB MHUKpPOYaACTHULI. 4, ...OTKPBITHIO CJIOKHOI'O COCTaBa

IOBCACHUA

A7Ipa aTOMAa. O............. 00BSICHEHUIO TpoLIecca N3yYeHHs CBETa aTOMaMH BEIIECTBA.
20. Anbda-u3aydeHueM Ha3bIBAIOT. .
1. norok sinep renus; 2. HOTOK IEKTPOHOB; 3. IOTOK HE U3YYEHHBIX [TOKA 0-4acTHL; 4.
3JIEKTPOMAarHUTHBIE BOJIHBI OOJIBIION YaCTOTHI
21. KakoBa npupozaa Cuil, OTKJIOHSIONIMX O ~4aCTHULIbI OT MPSIMOJIMHEIHON TPAaeKTOPHUHU B
ombiTax Pesepdopna?
1. rpaBuTanMoHHa; 2. AIEKTpOMarHuTHas; 3. sfaepHast; 4. rpaBUTAllMOHHAS U sIepHas; S.
sJIepHas U AJIEKTPOMarHuTHast
22. Kakoii 3 nprOOpoB HCHOIB3YETCS ISl PETUCTPALIMH 0-4aCTHUIL?
1. cnexkrporpadg; 2. HUKIOTPoH; 3. hoTo3IeMeHT; 4. kamepa Bunbcona; 5. nasep
23. PagroakTMBHOCTHIO HA3BIBAIOT. .
1. nmepexon aToMa U3 OJTHOTO SHEPreTUUYECKOI'O COCTOSHUS B APYToOE,
COIIPOBOKAAIOIIUICS H3TydeHUEM
2. TIOTEpPI0 aTOMOM BHEIIHETO (BaJCHTHOTO) 3JIEKTPOHA 3. TIPEeBpalIeHHe aTOMHOTO S/~
pa B Ipyroe, COpOBOXKAAIOIIEEC UCITYCKAaHUEM PA3JIUYHbIX YaCTUILL U U3ITyUECHHUS.
4. nmepexoj aTOMHOTO s/Jpa U3 OAHOI'0 arperaTHOro COCTOSHUSA B Ipyroe
24D. Kakast yacTh MCXOJIHBIX PaIMOAKTUBHBIX SI/IEP PACIafaeTcs 3a BpeMsi, paBHOE JIByM MEpUO-
JlaM Tiosrypacnaaa’?

1. 1/16; 2. 1/8;3.%; 3.%; 4.1/2

6.2. IlpumepHbIe BONPOCHI M 3aJaHus / 3a1a4H IJIsl IPOMEKYTOYHOI aTTe-

CTalumn

Tab6anna 9 - IlpumepHbIe TeopeTHYeCKHEe BONPOCHI U MPAKTHYECKHe 3a1aHus / 3a-

Aa4Y4 K IK3aMEHY

Pa3nensl U TeMbI

IIpumepHsbIE
BOIIPOCHI

TCOPETUIYCCKUC

IIpumepHsbIe 3anaun

1-it cemecTp

1. Mexanuka

1.1.KunemaTtuka u | l.Kunematnueckue 3akoHbl | 1. 3aBUCUMOCTB MPOWIEHHOTO TEIOM
JTUHAMHKA TIOCTYMA- | TTOCTYIATEIbHOTO ABMKEHUS | IYTH S OT BPEMEHH t JaeTCsl ypaBHE-
TEJIbHOTO Y | MaTepuajJIbHOU TOYKHU HueMm s=A + Bt + Ct2, rme A=3 M,
BpaIllaTeIbHOTO 2.Kunemarnueckue 3akoHbl | B=2 m/c u C=1 wm/c2. Haiitu cpen-
JIBHKCHUS BpalaTeNIbHOTO  JIBMJKEHUS | HIOIO CKOPOCTh V M CPEIHEE YCKOpe-

MaTepHaTbHON TOYKU

3. HuepumanbHbie CUCTEMBI
OTCYETA.

4., 1 3axoH Herorona. Macca.
5. 2 3akoH HrroToHa.

6. 3-it 3axoH HeroToHa.

HUE a Tela 3a NEepPBYIO, BTOPYIO H
TPETHIO CEKYH/IbI €r0 JBUKECHHUS.

2. K HUTH TOABENICH TPy3 Maccoi
m=1 xr. HaiiTu cuiy HaTsKeHUsI HU-
1 T, €ClIi HUTH C TPY30M: a)
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7. 3aKkoH
TATOTCHHS.

Bcemupnoro

IIOTHMMATh C YCKOPEHHEM a=5 M/c’;
3. Kakyto cuny F Hayio npuiiokuth K
BAaroHy, CTOSAIIEMY Ha peibcax, 4To-
Obl BaroH CTajl JIBUTaThCsl PaBHOYC-
KOpPEeHHO U 3a Bpems t=30 ¢ mpouen
nyTh s=11 M? Macca Barona m=16 T.
Bo Bpemst ABMKEHMS HAa BaroH AcH-
CTByeT cuia TpeHus Frp, paBHas
0,05 neiicTByromiel Ha HEro CHUJIBI
TSOKECTH Mg.

1.2.3aKOHBI COXpaHEHUS
B MEXaHUKE

8. Mmynbc. 3aKOH coxpaHe-
HUS UMITYJIbCA B MEXAHHUKE. 9.
3aKOH COXpaHEHUS MOMEHTa
HUMITyJIbCa MEXaHUYECKOU
CUCTEMBI.

10. Dueprus.

11. KoncepBaTuBHBIE |
HEKOHCEPBATHUBHBIC CHIIBI.

12. 3akoH coxpaHeHUS U
[IpEBPALLECHUA TIOJIHOM
MEXaHHYECKON SHEpruu B I0-
JI€ TOTEHIINATIBHBIX CHIL.

13. 3aKOHBl COXpPaHEHHUS
UMIYyTbca ¥ MOMEHTa WM-
myJbca.

4. Yenosex Mmaccor ml=60 kr, Oe-
TYIIUA €O CKOPOCThIO VI=8 KM/4,
JIOTOHSIET TEJIEKKY Maccoll m2=80
KI, JBUXKYIIYIOCA CO CKOPOCTBIO
v2=2,9 kM/4, 1 BckakuBaeT Ha Hee. C
KaKoOW CKOPOCTBIO U OyJIeT ABUTaThCs
tenexka? C Kakoil ckopocThio u\
OyJeT IBHUTaTbCsl TEJIEXKKA, €CIU Ye-
JoBek Oexall eif HaBcTpeuy?

5. I'panara, nersas co CKOPOCTBIO
v=10 ™M/c, pa3opBajacb Ha JBa OC-
KoJIKa. bospmmii 0CK0JI0K, Macca Ko-
toporo cocrasisuia 0,6 maccel Bceit
rpaHaThl, MPOJOHKANl JBUTAThCS B
MpEKHEM HaINpaBJICHUH, HO C YBEIH-
YeHHOU CKOpocThio ul=25 mM/c. Haii-
TH CKOPOCTH U2 MEHBILIETO OCKOJIKA.
6. YenoBeK, CTOSAIIMA HA HEIMOI-
BIDKHOU Telexke, OpocaeT B TOpH-
30HTAJILHOM HaIpaBJIeHUHU
KaMeHb Maccod m=2 kr. Tenexka c
YEJIOBEKOM TMOKAaTWJIAaCh Has3al, U B
NEepBBIE MOMEHT OpOcaHHUsl €€ CKO-
pocts Obuta v=0,1 m/c. Macca Te-
JeXKH ¢ uenoBekoM M=100 «kr.
Haiitn xuneTnyeckyro sHepruro Wk
OpOILIEHHOTO KaMHS Yepe3 Bpems
t=0,5 ¢ mocJie Havana OBHKEHUS.
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2. Dnekmpomaznemusm

2.1.OnekTpocraTtuka

14. 3akoH Kynona.
15. HarmpsixenHOCTB u
MOTEHIIUAJ 3JIEKTPOCTaTHyYe-
ckoro monst. 16.Teopema
l'aycca BuHTE-
rpaibHOM (hopMme u ee npu-
MEHEHHUe IUIsl  pacyera
3JIEKTPUYECKUX TOJIEH.
17 DIIEKTPOEMKOCTh
IIPOBOJHUKA u
KOHJICHCATOPOB. DOHeprus
3apsHKEHHOI0 KOHJEHCATOopa.
18. DnekTpuueckoe moJie B
IIPOBOJHUKE U TUAIEKTPHUKE.

7. Haiitu cuny F mpumspkeHHss MexIy
SIIPOM aroMa BOJOPOJA M 3JIEKTPO-
HoM. Pammyc aroma Bomopozna
r=0,5-10-10 m; 3apsia siapa paBeH 1o
MOJYJIIO ¥ MPOTUBOMOJIOKEH I10 3Ha-
Ky 3apsny

8.  Bo ckosbko pa3 cuia rpaBuTa-
LHUOHHOTO MPUTSHKEHUSI MEXIY JBY-
Ms TPOTOHAMHU MEHBILIE CHJIBI HUX
3JEKTPOCTATUYECKOTO  OTTAJIKMBA-
HusA? 3apsa] MpoTOHA PaBEeH 10 MO-
JyJIF0 U MPOTUBOMOJIOKEH 10 3HAKY
3apsy JIEKTPOHA.

9. HaiiTu ckopocTh V D3JIEKTpPOHA,
MPOIIEIIETO PA3HOCTh MOTCHITUAIOB
U, paenyto: 1,5, 10. 100, 1000 B.

2.2 IToCTOSTHHBIA TOK

19. Cuiia ¥ IJIOTHOCTh TOKA.
20. 3axkon OMA nns yyactka
LIETH.

21. BJIC wucroyHuka TOKA.
3akon OMa I MOJHOH Iie-
4.

22.3akoH [[xoynsa-Jlenua.

23. IIpaBuna Kupxroda.

10.Haiitu conporusiienne R xenes-
HOro crepkHsa auamerpoMm d=1 cm,
€CJIM Macca CTep KHsI m=1 Kr.
11.1lenp COCTOMT U3 TPEX MOCIIEIO0-
BaTEJIbHO COEIMHEHHBIX MPOBOIHU-
KOB, MOJAKIIOYEHHBIX K HCTOYHHKY
HaIpsHOKCHUS 24 B.
12.ConpotuBnenue TIEPBOTO
npoBoaHuka 4 Om, BToporo 6 Om u
HalpsDKeHWE Ha KOHIAX TPEThEero
npoBoaHuka 4 B. Haiitu cumy Toka
B LIEMHU, COIMNPOTUBIEHUE TPETHETO
MIPOBOJIHUKA M HANpPsDKEHHE Ha KOH-
1jax IMEepBOr0 M BTOPOrO MPOBOJHU-
KOB.

13. ConpoTHBiIEHHE OAHOrO H3 IIO-
CIIEIOBATEIbHO BKJIIOYEHHBIX IPO-
BOJHHMKOB B N pa3 Ooiblle CcOmpo-
TUBJICHHs Ipyroro. Bo ckoybko pa3
W3MEHUTCA Cuila TOKa B lLienu (Ha-
NPSDKEHUE TIOCTOSIHHO), €CIIM  3TH
MPOBOJIHUKU BKIIIOUUTH Tapaljieib-
HO?

14. ObmoTKa peocrara
conpoTtusiieHrneM 84 OM BBINIOJIHEHA
W3 HUKEJIMHOBOM MPOBOJIOKU C ILIO-
IaJbI0 TTOMEPEYHOT0 ceueHus 1

Mm%, Kakosa amHa MIPOBOJIOKU?

2.3. IlepemeHHBII TOK

24. PeaktusHoe u
WHIYKTHBHOE

15.Konaencarop u 3ieKTpudecKas
JTaMIOYKa COETMHEHBI

26
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COTIPOTHUBJIICHHE.
25. 3axod Oma 14 emney me-
PEMEHHOTO TOKa.

MOCIIEZIOBATEIbHO M BKJIIOYEHBI B
LIeTIb MEPEMEHHOT0 TOKa
HanpsokeHueM U=440 B m yacToToil
v=50 I'u. Kakyro emkocts C noipkeH
UMETh KOHJIEHCATOP JAJISl TOTO, YTOOBI
yepes3 J1aMIIouKy nporekan Tok [=0,5
A ¥ mameHue NOTEHIMAala Ha HeEH
ob110 paBabM Un=110 B?

16. AMmuuTyna KoJe0aHuit
HaIpsDKEHUS HAa y4acTKe LENU Imepe-
MeHHoro Toka 50 B. Uemy paBHO
NEHUCTBYIOIIEE 3HAUCHUE HaIpsKe-
HUS Ha 9TOM Y4acTKe 1enu?

2.4. Maruetusm

26.
B3aUMOJICHICTBHE
MTOCTOSIHHBIX TOKOB.

27. Cuna Jlopenma Cuna
Awmnepa.

28. SIBnenue siek-
TPOMAarHUTHOU WH-

TYKIIUH.

29.Cucrema ypaBHEHHH
Makcseruia B MHTErpajaibHON
u mudepeHnnanbHoR
dbopme.

MarsuTtHoe

17.Haiitn HamnpsbxkeHHocTh H mar-
HUTHOTO TIOJSl B LIEHTPE KPYrOBOIO
IIPOBOJIOYHOIO BUTKa paauycom R=1
CM, 110 KOTOpOMY TeueT Tok 1=1 A
18.1IpOTOH M 3JIEKTPOH, YCKOPEHHBIE
OJIMHAKOBOM Pa3sHOCTBIO
HOTEHLUAJIOB, BJIETAIOT B
OJIHOPOJIHOE MarHutHoe mnozie. Bo
CKOJIbKO pa3 paaumyc Kpusu3Hbl Rl
TPAaeKTOPUU MpPOTOHA Oojblle pa-
nuyca KpuBU3HbI R2 Tpaektopun
3JIEKTpOHAa?

2 cemecTp (3K3aMeH)

2. Monekynsaprnas guszuxa u mepmooOuHamMura

3.1. MonekynsipHo-
KMHETUYECKasi TEOpHsl.

30. OcHOBHOE ypaBHEHHE
MKT.

31.Temnepatypa ¢ TOUKH
3penuss MKT

32. Pacnpenenenue bonbl-
MaHa 1 0apoMeTpuyecKas

¢bopmyna.

19 Kakyro temneparypy T wnmeer
Macca m=2 T a30Ta, 3aHMMAIOILEro
o0beM V=820 cm3 mnpu naBieHUU
p=0,2 MIIa?

2. Haiitu Maccy m CEpHUCTOTO rasza
(S0O2), 3anumaromiero oosem V=25 1
npu temneparype t=27 °C u nasie-
Huu p=100 kITa.

3.2. 3aK0HBI UAEATILHOTO
rasa

33. OcHOBHOE ypaBHEHUE
COCTOSIHUS MJICATBHOTO Ta3a.
34. U3onporieccsl B ra3ax.
JlmarpaMMBbl Ta30BbIX
MIPOIIECCOB.

21. HayepTuTh H30TEPMBI MAacChl
m=0,5 T BojOpo/Ia AJisi TEeMIIepaTyp:
a) t1=0° C; 6) t2=100° C.

22. HauepTuTh  W30TEPMBI  MacChl
m=15,5 r kuciopoga ans TemIiepa-
Typ: a) t1=39° C; 6) t2=180° C.

3.3. TepmoauHamuka.

35. BHyTpeHHsIs SHepTHsl.
Pabota uneanpHOTrO rasa.
36. TlepBoe HavaIoO
TEPMOAMHAMHUKH.

37. O6paTumble U HEOOpa-
THMBIE TIPOLIECCHI. 2- 3aKOH
TEPMOMHAMHUKH.

23.Macca m=10 r kucimopojia Haxo-
mutcst ipu aasneHuu p=300 klla u
temriepatype t=10° C. [locne narpe-
BaHUA MPH p=const ra3 3aHsia 00beM
V=10 n. HaiiTu KOIHM4ECTBO
Tera0Thl Q, MOJy4YEHHOE Ta30M, H3-
MEHEHUE AW BHYTPEHHUH
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38. TennoeMKOCTh M YHCIIO0
cTerneHei cBoOO0IbI MOJIEKYIT
rasa.

39. uki Kapno. KITJ uukna.
40.9uTponus. YpaBHEHHE
bonpuMana U1 SHTpOIIUHU.

SHEPTHuM raza u paborty A, coepiiie-
HUIO razom npu
pacIIMpeHHH.
24 NneanbHas TeEILIOBas MaIlMHA,
paborarommas mo mukay KaphHo, 3a
LUK TOJy4yaeT OT Harpemarels Ko-
audecTBo TemaoTel Q1=2,512 x/Ix.
Temmneparypa narpeBatens T1=400
K, TeMreparypa
xononunbauka T2=300 K. Haiitu
paboty A, coBeplIacMyr MalIuHOMN
3a OJIMH LHUKJI, U KOJUYECTBO TEIIO-
TBI Q2, oTmaBaemoe
XOJIOAWJIBHHUKY 32 OJTMH ITUKII.

4.Konebanus u 6ol

4.1 MexaHn4yecKue u
AJICKTPOMAarHUTHHIC
KoJIe0aHUA M BOJTHBI

41 .MexaHn4eckue KoJieba-
TEJIbHBIE CUCTEMBI.

42 .VneanbHbIil 3JIEKTPO-
MarHuTHBIN Koyie0aTeabHbII
KOHTYp. 43.CB0OOIHBIE 3a-
Tyxarouie konebanus. Bol-
HYXXICHHBIC KOJICOaHusI.
44.91eKTpOMarHUTHbIE
BOJIHBI.

25. KonebaTenbHbIii KOHTYP COCTOUT
U3 KOHJEeHcaTopa eMKocThio C=888
n® U KaTylmKd ¢ UHAYKTUBHOCTHIO
L=2 mI'n. Ha xakyio AnuHy BOJHBI A
HaCTPOEH KOHTYp?
26. Ha kakoM pacCTOSIHUM OT aHTEH-
HBl PaJUOJIOKaTOpa HAXOAUTCS 00B-
€KT, €CJIM OTPaXXEHHBIM OT HEro pa-

JUOCHUTHAJI BO3BpaTWiCS 0OpaTHO
yepes 200 mkc

27. Hantucatp YpaBHEHHUE
TapMOHHYECKOTO  KoJehaTeIbHOro

JIBIDKEHUSI C aMIUTUTyJI0H A=5 cwM,
€clu 3a BpeMs t=1 MUH coBepIaeTcs
150 xonebanuii M HauvanbHas ¢asa
kosiebanuit ¢=n/4. Haueptutp rpa-
(UK 3TOro JTBHKEHUS.
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5. Onmuueckue s61eHus

5.1.NuTepdepenus  u
mudpakmnus cBeTo-
BBIX BOJIH

45. WuTepdepenimonHoe
0JI€ OT JIBYX NCTOYHHUKOB.
46. udpaxuus Openens Ha
MPOCTEHINNX Mperpaaax.

47. Judpaxmonnas
pemieTka.

28. ludpakuroHHas pemeérka c Ie-
puoIoM 107 M pacrnoJjiokeHa napai-
JENbHO JKpaHy Ha  PacCTOSHHUU
0,75 m ot Hero. Ha pemérky mo Hop-
MaJId K HEH MaJaeT NMydoK CBETa C
nuHoM BosiHbI 0,4 MKkM. Makcumym
KaKoro mopsijaka OyneT HaOIraaThes
Ha SKpaHE Ha PacCTOSHUU 3 CM OT
1neHTpa AudpakiuoOHHOW KapTHUHBI?
CuuTats sina = tgo.

29. Pa3HOCTh Xxo04a Jy4del OT ABYX
KOTE€PEHTHBIX HMCTOYHUKOB CBETa C
JIHOM BOHBEI 600 HM, CXOOAIMINXCS
B HEKOTOpOM  TOYKE,  paBHA
0,0000015 m. byner nu HabnroaaTh-
Csl yCWJICHUE WU

ocJiabJeHue cBeTa B 3TO Touke?

5.2 Ilonspuzanust u
JUCTIEPCHS CBETO-
BBIX BOJIH

48. 3akoH Bprocrepa.

JIBOWiHOE TydenpesioOMIICHHE.

49, Jucnepcust CBeTa.
HopMmanbnass u aHomanbHast
TUCTIepCHsl.

30.JIyu kakoro cBera OoJbIIe BCEro
[IPEIOMIISAETCA TPEYroJIbHON
CTEKJISTHHOM MTPU3MOi1?

31.Hutu yron i moaHo# mossipu3a-
LUU [IPA OTPAKCHUU CBETA OT CTEK-
J1a, IOKa3aTesb IPEIOMIICHUS
koTtoporo 1,57.

6. Keanmosas, amomuas, s0epnas pusuxa

6.1.KBaHTOBBIE SABIICHUSA

50. 3akon Kupxroda.

51. 3aKkoH Credana-
Bosbiimana.

52.3akoH cmemnienus Buna.
53.@ot0o3(PeKT U ero BUIBL
54. Dddext Komnrona.

32.Haiitn temniepatypy T meuwm, ec-
JM U3BECTHO, YTO W3IIyuY€HUE U3 OT-
BepcTHsl B Hel miomanpio  S=6,1
cM2 mMmeer MomiHOCcTh N=34,6 BT.
N3nydyenue cuutaTh OMUBKUM K U3-
JTy4eHHI0 a0COIIOTHO YePHOTO Tea.
33.HaiiTu nanuHy BOJHBI Ag CBETa,
COOTBETCTBYIOIIYIO KpacHOM
rpanuie ¢otodddekra, I TUTHS,
HATpHs, Kaaus U 1e3Us.
34.ITapajutenbHbIA MOTOK
3JI€KTPOHOB, YCKOPEHHBIX
paszHocThio moteHmanoB U = 25 B,
najaeT HOpMallbHO Ha nuadparmy c
JMBYMSI Y3KUMU IIEISIMHU, PACCTOSTHHE
Mexay kortopbimu d = 50 mxm. Om-
pEeAETUTh PACCTOSIHUE MEXAY COCEell-
HUMU MaKCUMyMaMH
Tu(paKIIMOHHOW KapTHUHBI Ha HJKpa-
HE, PacrlojiO)KEHHOM Ha

paccrosinuu 1 = 100 cM ot mieneit.

6.2.OCcHOBBI PU3UKH
aTOMHOTO s71pa.

55.CocTtaB atoMHOro sjpa.
XapaKkTepUCTUKH aapa:
3apsijl, Macca, SHeprusl CBA3U
HYKJIOHOB.

35.Haiitn 4mcio mpOTOHOB M HEW-
TPOHOB, BXOJSILIMX B COCTaB sJIEp
TpeX U30TOIOB MarHus: a)

2412Mg; 6) 2512Mg; B) 2612Mg.
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56. PaguoaktuBHocTh. Buapl | 36. Haittu sHepruto cBsizsu W siipa
M 3aKOHBI PATUOAKTUBHOIO | M30TOMAa JuTus 73LI.

U3JTy4YCHHUS. 37.Haiitu SHEPIUI0 Q,
57. 3aKOHbI ~ COXPAaHEHHs B | BBIACHAIOLUIYIOCS ~ IPU  PEaKLUU
sinepHbIX peakiusax. Anepnasie | 73Li+11H — 42He+22He

peakiuu.

58. JleTekTrpoBaHUE SACPHBIX
n3nydeHuil. Ilonsatue o no-
3UMETPHH U 3aILUTE.

CocraBurens (u): Antonenko A.U., moneHT kadeapbl
M®OMM  (dbaMuaus, THAIHAIBI ¥ TOJDKHOCTH PEIToIa-
BaTes (ei))
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