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IIporokon Y4yenoro coeta UMuTC Ne 9 ot «11» mas 2022 roaa



1 IEPEYEHb KOMIETEHIIAM C YKAZAHUEM 3TAIIOB UX ®OPMUPOBAHMUSI B ITPOLIECCE OCBOEHMUSI
OBPA3OBATEJIbHOM ITPOT' PAMMBI

B pesyabsrare ocBoenus OITOII GakanaBpuara 1o HanpasieHuo obydenus 35.03.06 ArpounkeHepus, 0OYJArOIINICS JTOKEH OBIAACTh
CICAYIOIIMMU pPe3yIbTaTaMUu 00yUCHHS 10 TUCIHUIUTHHE «DU3HKay.

Ta6muma 1.1 — TpeboBaHus K pe3yJbTaTaM OCBOSHUS TUCITATIIUHBI

3HAHUM OCHOBHBIX 3aKOHOB

MaTeMaTHIEeCKIX u
€CTECTBEHHBIX  HayK C
MIPUMEHEHUEM
UH(GOPMaIMOHHBIX
TEXHOJOTHI

obmenpodecCuoOHATbHBIX
IUCUUIUIAH,  HEOOXOIMMBIX
JUISL pEIlieHUs] TUTOBBIX 3a/1a4
B 00J1aCTH arpOuMHXEHEPUU

KOI[ U HaMMCHOBAHHUC KOI[ u HAaMMCHOBAHHUEC HepequL IIaHUPYCMBIX PC3YJIbTATOB O6y‘-ICHI/I$I 10 JUCLHHUIIIIMHE
KOMIIETCHI[A U WHAVKATOpPA JOCTHKEHUSA

KOMIIETCHIIUHA
OIIK-1. Cnocoben pemats | OIIK-1.1: Hemounctpupyet | 3nams: GyHnaMeHTaNbHbIE 3aKOHBI (DU3HUKH, B T.4. (PU3HMUECKHE OCHOBBI MEXAHUKH,
TUIIOBBIE 3a/1ayl | 3HAHUE OCHOBHBIX 3aKOHOB | MOJIEKYJSIPHOM (PU3UKHK U TEPMOJIUHAMUKH, JIEKTPUUECTBA U MarHETU3Ma, ONITUKH,
npodeccuoHanbHOM MaTEeMaTHYECKHUX, ATOMHOM, siiepHON (PU3UKHU
JESATEIbHOCTH Ha OCHOBE | €CTECTBEHHOHAYYHbIX U | Ymems: [lemMoHCTpHpoOBaTh 3HAHHS (YHIAMEHTAIBHBIX 3aKOHOB (U3WUKH, B T.d.

(du3nveckue OCHOBBI MEXaHUKH, MOJICKYJISIPHOH (GU3MKH ¥ TEPMOJIUHAMHKH,
AIIEKTpUYECTBA U MAarHeTHU3Ma, ONTUKHU, aTOMHOM, SIACpPHOM (PU3UKHU IJsl pELICHHs
CTaHJApPTHBIX 3aJlad B COOTBETCTBHMM C HaNpPaBIEHHOCTHIO MPO(hecCHOHATBHOM
JIESITCIIBHOCTH

Bnadems: HaBbIKaMu JEMOHCTPUPOBATHh (PyHIaMEHTANbHbIE 3aKOHBI (PU3UKH, B T.U.
¢u3znyecKkue OCHOBbI MEXAaHMKH, MOJIEKYISIpHOH (U3UKM U TEPMOJWHAMUKH,
JIIEKTpUYECTBA M  MarHeTusMma, ONTHKH, AaTOMHOW, sJIepHOH  (u3uKu B
poQECCHOHATBHON e TETHHOCTH

OIIK-1.2:Mcnionb3yeT 3HaHMS

OCHOBHBIX 3aKOHOB
MAaTEMATHYCCKHUX u
€CTCCTBCHHBIX HayK JIIsA

pelIeHusl CTaHJapTHBIX 3a7a4
B arpOMHKEHEPUU

3namp: Kak wuCIOIB30BaTh 3HAHHE OCHOBHBIX 3aKOHOB (I)I/I3I/IKI/I Il pCHICHUA
CTaHAAPTHBIX 3a/1a4 B ar pPOUHKCHCPUU

Ymems: Hcnonwp3oBaTh 3HAHHS OCHOBHBIX
CTaHOAPTHBIX 3a1a4 B ar pPOUHKXCHEPUU
Bnaoems: HaBLIKAMU HCIOJNB30BaHHMS 3HAHHM OCHOBHBIX 3aKOHOB (I)I/I3I/IKI/I JUIA
PEIICHUA CTAHAAPTHBIX 3aaa4 B arpOMHXXCHCPUHU

3aKOHOB (1)I/I3I/IKI/I UL peIICHUS




2. OMUCAHME NMOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUS KOMIIETEHIUI HA PA3JIMUHBIX DTAIIAX X
OOPMUPOBAHUA, OITMCAHUE HIKAJI OHEHUBAHUA

Ta6nuua 2.1 — [lokazarenu u KpuTepuu onpeaeieHus ypoBHs COPMUPOBAHHOCTH KOMIETEHIIMM (MHTErpUPOBAHHAS OLICHKA YPOBHS
c(hOpPMUPOBAHHOCTH UHAUKATOPOB JOCTUKEHHUSI KOMITETEHITHIA)

Kox n HaumeHnoBanue [Tnanupyemsie Onenka ypoBHsI ¢()OPMUPOBAHHOCTH
MHJMKATOpa pe3yJIbTaThl
JOCTH)KEHUS o0yuyeHus HEYJIOBJIIETBOPUTEIbH YZIOBJIETBOPUTEIILHO XOpOLLO OTJIMYHO
KOMITETCHIINH 0

OIIK-1.1: 3namo: YpoBeHb 3HaHUU | YpOBEHb 3HaHUHU | YPOBEHb 3HaHUN | YpOBEHb 3HAHUU

JleMOHCTpUpYyeT 3HaHue | pyHAaMeHTadbHble | (GyHIaMEHTaIbHBIX (byHIaMEeHTalbHBIX byHIaMeHTaIbHBIX byHIaMEeHTaIbHBIX

OCHOBHBIX 3aKOHOB | 3aKOHBI ()M3UKH, B | 3aKOHOB (GU3MKM | 3aKOHOB ~ MHHHMMAJIbHO | 3aKOHOB ¢u3uKky | GU3NIECKUX 3aKOHOB

MaTeMaTHYECKHUX, T.4.  (u3nyeckue | HUKEe MHUHMMAIbHBIX | JOIMYCTUMBIN JUIs | COOTBETCTBYET B obbeme

€CTECTBEHHOHAYYHBIX M | OCHOBBI MEXAaHUKH, | TpeOOBaHUM pelleHrs CTaHJApTHBIX | IPOrpaMMe MOJATOTOBKE, | COOTBETCTBYIOIIEM

ob1enpopeccuoHaIbHbl | MOJIEKYJISIPHOM HEOOXOAMMBIX  JAJA | 337134, JONYLIEHO MHOTO | JOMYIIEHO  HECKOJBKO | IporpamMmme

X JUCLUILUINH, | PU3UKH U | peleHus HerpyObIX OIINOOK. HETpyOBIX OIHOOK. MOJITOTOBKE, oe3

HEO0XOAUMBIX Ui | TEpPMOJUHAMUKH, CTaHJApTHBIX 3ajad, OLIMOOK.

peteHust TUTIOBBIX | DJIEKTPUYECTBA W | UMEIIM MECTO TpyObIe

3a1ad B 00JIacTH | MarHeTU3Ma, OLIMOKH.

arpoUH>KEHEepUU ONTUKH, AaTOMHOM,
AJIEpHON PU3UKH
Ymems: [Tpu pemennn [TIponemonctpupoBannsl | [IponemonctpupoBanusl | [IpogemMoHcTpupoBan
JleMOHCTpHpOBaTh | CTAaHAAPTHBIX 33134 € OCHOBHBIE YMEHUS € BCE OCHOBHBIC YMEHUS | bl BCE OCHOBHBIC
3HAHUSA HE HCII0JIb30BATh MCIOJIb30BAaHUS YMEHHUS
(byHAaMEHTANBHBIX | IPOJAEMOHCTPUPOBAH | (yHAaMEHTaJIbHbIE byHIaMeHTaIbHBIX UCIOJIb30BAHUSA
3aKOHOB (DU3UKHU, B | bl OCHOBHBIC YMEHHUS | 3aKOHbI PU3UKU IIPU 3aKOHOB (PM3HKH MPU (byH1aMEHTaJIbHBIX
T.4.  (pu3MUecKue | UCMOIB30BaTh 3aKOHBI | PELICHUH CTAHJAPTHBIX | PELICHUHU CTAaHAAPTHBIX | (PU3UYECKUX 3aKOHOB
OCHOBBI MEXaHUKH, | (PU3UKH, UMETTH 3an1a4. 3aiaHus 3aJ1a4 UMEJIH MECTO IIPU pelIeHUN
MOJIEKYJISIPHOM MECTO IpyOble BBINOJIHEHBI, HO HE B HEerpyoOble OINOKU HECTaHJapTHBIX
bu3uKn U | OIINOKH. IIOJIHOM OOBEME. 3a7ad. 3agayn
TEPMOJMHAMHUKH, pelieHsl 6e3 ommuooK

JIEKTPUYECTBA W

B IIOJIHOM 0OBEME




MarHeTus3ma,

OITUKH, aTOMHOIM,

aaepHoi  (PU3HKH

TUISt pelieHus

CTaHIapPTHBIX

3a1au B

COOTBETCTBUU c

HAIPaBIEHHOCTHIO

npodeccuoHaIbHO

U IeATEeNbHOCTH

Baaoemu: HaBbIKAMU [Ipu perennn Nmeercss munumaneHbiii | merorcs 6a3oBbie

HaBbIKAMU JIEMOHCTPUPOBATH CTaHJAPTHBIX 33/1a4 HE | HAOOp HABHIKOB HABBIKW IPUMEHEHUS

JEMOHCTPUPOBaTh | (pyHAaMeHTaIbHbIE IPOJAEMOHCTPUPOBAHHBI | IPUMEHEHUS (byHIaMEHTaIBHBIX

dbyHIaMeHTalbHbIe | 3aKOHBI (PU3UKH, B X HaBBIKH byHIaMeHTaIbHBIX 3aKOHOB (DM3HKH MPU

3aKOHBI (U3UKHU, B | T.4. QU3NYIECKHE UCIIOJIb30BaHUs 3aKOHOB (DM3UKH IS pelieHnn

T.4.  (U3UYECKUE | OCHOBBI MEXAaHUKH, (hyHIIaMeHTaIbHBIX pellleHus CTaHAAPTHBIX | CTAaHAAPTHBIX 3a7a4 C

OCHOBBI MEXaHUKH, | MOJIEKYJISIPHOI (U3NIECKUX 3aKOHOB 3aja4. 3a/1auy pelIeHbl C | HEKOTOPBIMU

MOJIEKYIISIPHOM buzuku u UMEJH MECTO IpyObie HEKOTOPBIMHU HeJ04YeTaMu

buzuku U | TEepPMOJIMHAMUKH, OLLIMOKHU. HEJI0OYETaMH.

TEPMOJNHAMHUKH, AIIEKTpUYECTBA U

AJIEKTpUYECTBA U | MarHeTU3Ma, ONTHKH,

Mar"HeTusma, aTOMHOM, 1epHOI

ONTHUKH, AaTOMHOW, | (PU3UKU B

anepHoi (U3UKU B | MpodhecCHOHAIbHON

MpOPECCHOHAIBHO | ACSITEIHHOCTH

U IeATeIbHOCTHU
OIIK -1.2: Wcnonwv3yer | 3nams: Kaxk | Yposens 3HaHUS | YPOBEHB 3HaHUH | YpOBEeHb 3HaHWK | YPOBEHB 3HaHUI
3HAHUS OCHOBHBIX | HCIIOJIb30BaTh 3aKOHOB ~ OCHOBHBIX | OCHOBHBIX 3aKOHOB | OCHOBHBIX 3aKOHOB | OCHOBHBIX  3aKOHOB
3aKOHOB 3HaHME OCHOBHBIX | 3aKOHOB 3JIeKTpUYeCTBa U | DJIEKTpUYECTBa U | DJIEKTpUYECTBA u
MaTEMaTHYECKHUX U | 3aKOHOB  (DM3UKHU | DIIEKTPUUYECTBA 3JIEKTpOMarHeTu3ma ANIEKTPOMAarHeTu3Ma B | JJIEKTPOMarHeTu3Ma B
€CTECTBEHHBIX HayK AJIs | JUIs pellIeHus | AJeKTPOMarHeTu3Ma | MUHUMAJIbHO o0beme o0Bbeme
pelieHus] CTaHIAPTHBIX | CTaHAAPTHBIX HIDKE MMHUMAIBHBIX | JIOITYCTHMBIH, COOTBETCTBYIOILIEM COOTBETCTBYIOLIUM
3aJla4 B arpOMH)KEHEpPUH | 3a7au B | TpeOOBaHUN  HMMENU | JOMYIIEHO MHOTO | IporpaMMme MOATOTOBKE | Iporpamme




arpOMHKEHEPUH MECTO rpyObie | HErpyOBIX OIINOOK. HECKOJIbKO ~ HErpyObIX | OJATOTOBKU oe3
OIINOKHU. 0111 (o) OIMOOK.
Ymems: [Ipu peleHnu | YmMeer HCMOJIb30BATh | YMEET WCIIOJIb30BATh | YMEET UCIOIb30BaTh
Hcnonb3oBath CTAaHJApTHBIX  3a7ay | 3HAHUA OCHOBHBIX | 3HaHUS OCHOBHBIX | 3HaHUS OCHOBHBIX
3HaHMUSI OCHOBHBIX | HE YMEET | 3aKOHOB ¢u3uKy, | 3aKOHOB ~ (PM3UKH  JUIA | 3aKOHOB (DU3HMKH ISt
3aKOHOB  (DM3MKHM | UCHOJIB30BATh 3HAHUE | JOMYIIEHO MHOI'O | PELIeHHUs CTaHAAPTHBIX | PELICHUs
ISt pelIeHHs | OCHOBHBIX  3aKOHOB | HETPYOBIX OIINOOK. 3ajay. JlonymieHsl | CTAaHAAPTHBIX — 3a/ad.
CTaHJAPTHBIX (bU3uKH, UMEET MECTO OTJeNbHble  HerpyOble | 3aauu peuieHsl 0e3
3a/1a4 B | rpyOble OIMOKH. OIINOKH. OomuOOK B TIOJHOM
arpouHXEeHEepUn obbeme
Bnaoemu: He Brageer | meercss MuHumanbHbii | MIMerorcs 6azoBbie | OOmagaeTr HaBBIKAMHU
HaBBIKAMHU HaBBIKAMHU Ha0op HaBBIKOB | HABBIKM ~ NPUMEHEHUS | UCIIOJIb30BaHUS
UCTIOIb30BaHUS UCTIOJIb30BaHUS pPUMEHEHHUS 3HaHUH | 3HAHUH OCHOBHBIX | 3HAaHHH OCHOBHBIX
3HAHUM OCHOBHBIX | 3HAHUH  OCHOBHBIX | OCHOBHBIX 3aKOHOB | 3aKOHOB ~ ()M3MKM IS | 3aKOHOB (DU3UKU JUIS
3aKOHOB  (PM3HKH | 3aKOHOB (PM3MKH Ui | GU3MKH I PELICHUsS | PEHICHUS CTaHIAPTHBIX | pEIICHUS
Ui pelleHusl | peleHus CTaHJApPTHBIX 3aJad B | 3a/a4 B | CTAaHJAPTHBIX 3a/1a4 B
CTaHJAPTHBIX CTaHJAPTHBIX 33/1a4 B | arpOMH)KEHEPUH, arpouH)XEHEpUH, arpoOMH)KEHEPUH.
3ama4 B | arpOMHKXCHEPHH, JOTYIICHO MHOTO | JOMYIIEHO  HECKOJIbKO | 3a7auu pemieHsl 0e3
arpOMHKEHEPHUH UMENIM MECTO IpyOble | HErpyObIX OLIMOOK. HErpyObIX OIIUOOK. OLIMOOK ¥ HEJI0UETOB.

OILINOKU.




OnucaHue MKaibl OLICHUBAHUA:

l. Omenka HeyJJOBJEe TBODPDUTEJADbHOY? CTAaBUTC 4
CTYAEeHTY, H e OBJajgeBHeMY H U O HHUM U3
3JeMEeHTOB KOMOeTeHHNHUHU, T.e. OoOOHADPDYXRKHUBIIEMY
cymecTBeHHBEe nONpobeJJb B 3HaAaHWUHU OCHOBHOTDO
IPOTrpaMMHOT O MaTepHad g a I o AUCIUHUIOJUHE,
JONYyCTHUBIIE MY OPHUHHIUIOUAJID HE € omu O K U oIpu
NpUMeHEeHUU TeopeTHUYEeCKHUX 3HaAaHUHU, KOTODPEHE
He MO3BOJASIOT e€MY INpPOAOJAXHUTDBL OOydYeHHUE HUJHU
NPUCTYIOHUTHL K NpaKTHYeCKOH nIesgaTeabHOCTH
6es3 QJONOJHUTEJAbHOHW MNMOATOTOBKH IIO JgaHHOTIH
AUCIHUIODJHUHE.

2. Onmenka KyZoBJEeTBOPHUTEJAbHOY? CTAaBUTECH
CTYAEeHTY, OBJageBIOeMY /7 eMeHTaMHu
KOMIeTeHIHUH 3HAaTH®LD?, T. e. NpOSTBUBIIE MY
3HAHUS OCHOBHOIO IpPDOTrpaMMHOTO MaTepHAadJa
nNo JAUHUCUHOJHUHEe B oOoOObeMe, HeOOXOAZHUMOM JAJ 4
nmnocJaepgyluoero obyueHHUHd u npejgcTOS CIEe H
NpakKTHUYEeCKOH plesgTeJgbHOCTH, 3HAaKOMOMY C
OCHOBHOMHU DPEeKOMEeHJ OBaHHOH AUTeparTypoH,
JONYyCTHUBIIE MY He TOYHOCTH B OTBETE H a
K3aMeHe, H O B OCHOBHOM ob6magawmwuoeMy
HeoOXOAUMBMUAU 3HAaHUAMU AJdJs9 HUX yCTpPpaHeEeHUSHd
Impu KODPDpDPDEKTHUDPOBEKEe co CTODOHE
K3aMeHaTODpa.

3. OnmeHKa X opomo CTaAaBHUTC A CTYAEHTY,
OBJageBIOeMYy JeMeHTaMHu KOMIOeTeHIHUH
3HATDLHY u yMeThbn, NpoOsSIBUBIHIEMY MoOJ HO €
3HaHU-Ee NPOTPaMMHOTO MaTepuada I o
AUCIUNDJHUHE, OCBOHUBIIE MY OCHOBHYIO
DEeKOMEeHJOBAaHHYI AJUTEepaTypy,
oOHapyXuBHNeMYy CTaOUJABbBHBHU XapakKTep 3HaAaHUH
U yMeHUH u CHIocCcoOHOMY K U X
caMOCTOSATEeJAbHOMY OpUMeEeHeEeHHUIO U OOHOBJ € HHIO
B X 0/ e HNocJaegylonorer o obObyduyeHUHd u
NpaKTHUUYEeCKOH gesdgaTeaqbHOCTH.

4. Onenxka <OTJAJHUYHOY» CTAaAaBUTEC S CTYAEHTY,
OBJajgeBHeMYy JeMeHTAaMHUu KOMIeTeHIHUH
3HAaTHLD, ymMeThn» 51 KBaMajgerThbD, NPpPOSIBUBIIEMY
BCeCTOpPOHHUU e u rayo6okue 3 HAaHUS:
IPOTrpPaMMHOT O MaTepHuadJJga o AUCIUHHUIOJUHE,
OCBOHUBIIE MY OCHOBHYIO u NJOMNMOJHMUTE EJb HY IO
dIJUTEepaTypy, oOHaAapPyYXKHUBIIE MY TBOpPpUYECKUEeE
cnocobO6OHOCTH B NOHUMAHUH, M3JO0XEeHUH u
NpakKTHUUYeEeCKOM HCHOJb30BAaHUU Yy CBOEHHEBH X
3HaAaHUMHA.



b. OumeHnka
KDUTEDHUSAM OIleHOEK
Yy ToOBITe€eTBODPDHUTEJb HO

6. Omenka He

3auyTeHdHO

cooTBETCTBY®€ET

0T €OTJMHUYUYHOY I 0

344TEeHOY COOTBEeTCTBY®E€T

KpuTtTepuio onmueHKHU HeyITOBJETBOPHUTEJbHO.

3. TUIIOBBIE KOHTPOJIbHBIE 3AJAHUSA WU HUHBIE MATEPUAJIBI,
HEOBXOJIMMBIE 1Js1 OHEHKHW 3HAHUM, YMEHUH, HABBIKOB U (MJIN)
OIIBITA JAEATEJBHOCTH, XAPAKTEPU3YIOINUX STAIIBI ®OPMUPOBAHUA

KOMIETEHIIUA B
MPOI'PAMMBI

ITPOLECCE

OCBOEHUA OBPA3OBATEJIbHOM

Ta6n1z1ua 3.1 — TumoBsle KOHTPOJIBHBIC 3aJlaHHUA COOTHCCCHHBIC C MHIAUKATOPAMU HOCTHIXCHUA

KOMIIETEHIIUN

I/IHIII/IKaTOp JOCTHKCHHUA KOMIICTCHIINH

NeNe 3amanmii (BompocoB, OUIIETOB,
TECTOB U TP.) JJIs OIICHKU PE3yJIbTaTOB
0Oy4eHHUsI TI0 COOTHECEHHOMY
WHIMKATOPY JOCTUKEHUSI KOMIIETEHUIUU

OIIK-1.1: JleMoHCTpHpyeT 3HAHHWE OCHOBHBIX

3aKOHOB MaTEeMaTHYECKHUX,
€CTeCTBEHHOHAYYHBIX "
o01enpogecCuoOHATBHBIX JTUCIUTUINH,

HEOOXOMMBIX ISl PEIICHUS] TUIOBBIX 33/1a4 B
o0JacTu arpouHXeHepuu

Mexanuka: Bonpocsl — 6,9,12,21,25,26
TepMoauHaMuKa W MOJEKYIsIpHas (Qu3uka:
Bompockl — 2-5,10,13,21
DJIEKTPOMArHeTU3M: BOIPOCHI:
1,14,15,21,22
DIIEKTPOMArHUTHBIE KOJICOAHUS U
Bonpocsl — 1,12

OnTuka: Bonpocs — 2,14,15,19

BOIIPOCHl  —

BOJIHBI:

OIIK-1.2: Hcnonb3yer 3HaHUSA OCHOBHBIX
3aKOHOB MaTeMaTHYeCKMX U €CTECTBEHHBIX
HayK JUI pEUIeHMs] CTaHIapTHBIX 3ajad B
arpoOMHKEHEPUH

Mexanuka: 3agaun — 2,5-8,11,12
TepMoauHaMUKa W MOJEKYJIIpHas (QU3HKa:
3ajgaun — 1, 5,6,7

DnekTpoMarHeTusM: 3agaun — 1 — 3, 10 — 13
DIIEKTPOMArHUTHBIC KOJICOAHMS Y BOJIHEI:
3amadd — 5,9,16 — 19

Ontuka: 3amaun — 1,2,4,7, 8

OCHOBEI aTOMHOM U siaiepHOM (DU3UKH: 3a1a4H -
1,2

3.2. Bonnpochl 1JIsi CAMOKOHTPOJISI M MOATOTOBKH K MPOMEKYTOYHOMY KOHTPOJIIO

1. MEXAHHUKA (1 kypc, 2 cemecTp)

1. ®wusuka u ee CBA3b C IPYTHUMH CIIEIUATBHOCTIIMH.
2. Kunematuka, ee OCHOBHbIE MOHATUA. CpellHsAs U MTHOBEHHAs! CKOPOCTH U YCKOPEHHMS.
3. HopmanbHOE M TaHT€HIMAIBHOE YCKOPEHHsS M ONHUCAaHWE C MX ITOMOIIBIO JIPYyTrue BHJIbI

JABMIKCHUA.

4. BpamarenpHoe ABMXKEHUE. YTIIOBasg CKOPOCTh W YIJIOBOE YCKOpeHHe. CBA3b MEXKIYy

JUHEWHBIMU U YTJIIOBBIMU BEJIMYMHAMU.
3akonsl HproTOHA.

IenTp macc.

N R R

0. Mowment nnepuuu. Teopema ILlltelinepa.

Kunematuka tBepaoro Tena. JluHamuka nmocrynartenpHoro apmkenus. Cuna. Macca.
3aMKHYTas MEXaHU4YecKas CUCTeMa. 3aKOH COXPaHEHHs UMITYJIbCa.

HI/IHaMI/IKa BpamaTCJIbHOI'O0 IBUXXCHUSA. MOMEHT CHIJIEL.




11. MomeHT umnyibca.

12. OcHOBHOE ypaBHEHME JUHAMUKHU BpPAlIaTEIbHOTO JABUKEHUSA. 3aKOH COXPAHEHUS MOMEHTa
MMITYJIbCA.

13. T'naBHBIE OCM MOMEHTA MHEPLHH. [ UPOCKOIL.

14. Dueprus u pabota. Pabora mpu mocrynareiabHOM ABMKeHUH. PaboTa mpu BpamaTeabHOM
JBUKECHUH.

15. Kunernueckast sHeprus.

16. Teopema 0 KHHETHYECKON SHEPIUHU.

17. Teopema Kenwura.

18. Cunosoe nosie. KoncepBaruBHble cuibl. [loTeHIIManbHas SHEPrUsl.

19. TorennumanpHas SHEPTHs 1ePOPMUPOBAHHON PYKUHBL.

20. I'paBuTanmoHHas NOTEHIMAIbHAS SHEPT UL

21. 3aKOH COXpaHEHUs MEXaHHUECKON SHEPIUH.

22. Ilpunuun otHocutensHocTu [anmunes. IlpeoOpazoBanust [amunes. dopmyna crokeHUs
CKOpOCTEH. Y CKOpEeHue.

23. IloctynaTel chenuanbHOW TeOopuM OTHOocuTedbHOCTU. IIpeobpazoBanust JlopeHna.
Crnenctust mpeodbpazoBanus JlopeHia.

24. DneMeHTBl PeATUBUCTCKON JUHAMUKH. B3aUMOCBSI3b MEKy SJHEPTHE U MacCOM.

25. 3akoH BcemupHoro Tsarorenus. Bec. HeecomocTs.

26. 3akonsl Kemnnepa.

27. UckycctBeHHble cniyTHUKY 3emiu. KocMuueckue ckopocTu.

28. PeakTuBHOE BMXEHUE. Y paBHEHUE MeEMIepCcKOro.

29. 3amaun [{noIKOBCKOTO.

30. AOGcoOTHO yIipyroe u abCoNIOTHO HEYIPYTroe CTOJKHOBEHHUS.

31. Cuna tpenus. Tpenue nokosi. TpeHHe CKOIBKEHHE

2. TEPMOJANHAMMKA U MOJIEKYJIAPHASI ®U3UKA (1 kypc, 2 cemecTp).

1. OcHoBbl MosieKynsApHO# Gu3uku. AToM. Temnepatypa.

2. Wnpeanwvuwiii ra3. 3akonbl boits-Mapuotrra, [eii-Jltoccaka, Illapns. VYpaBHenue
Menneneesa — Knaneiipona.

OcHOBHBIE ypaBHEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

®uznyeckuil cMbIca Temneparypsl. Uucno Asoranpo. 3akoH /[lanbroHa.

PaBHOMepHOE pacmipeniereHre SJHepPruu Mo CTENEeHsIM CBOOOIbI MOJIEKYI.

BHyTpeHHss SHEPTUS CUCTEMBI.

[Tpoueccel nepenoca: nud@ysus, BHyTpeHHEE TPEHUE, TEIIIONPOBOIHOCTb.

. Cratuctnueckue 3akoHbl. PacnipeneneHue MOJIEKYJ IO CKOPOCTSAM. 3aKOH paclpeiesieHus
Makcaena.

9. MHsmepenune ckopocteit mosiekyi. Onsit [TepHa.

10. 3akon pacnpenenenust boisimana. Ynceno ABoraapo. 3akoH pacnpeneneHus MakcBesuia-
Bonemana.

11. bapomerpuueckas ¢popmyna.

12. Jlnuna cBo6ogHOrO mpobera mosnekyn. Koadduuuents: nuddysnn, BHyTpeHHETO TPEeHHUS,
TEIJIONPOBOJHOCTH.

13. Temnno u padota. 1 3aKOH TEPMOIUHAMHUKH.

14. Pabora pacmupenus rasa.

15. Nzoxopuueckwuii mporecc. M3obapuueckuit mporecc. Ypasuenue P. Maiiepa.

16. N3orepmudeckuil mporuecc.

17. Annabatuyeckuii mpomecc. YpaBuenue [lyaccona.

18. Ilonutuueckue mporecc.

19. PaBHOBecHBIE U HEpaBHOBECHBIE TIporiecchl. OOpaTuMble U HEOOPATUMBIE TIPOIECCHI.

20. KpyroBbie mpo1iecchl.

21. Iukn Kapno. KIIJI nukna Kapno.
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22. JIBuratesb BHYTPEHHEIO CrOpaHUs. X0JI0OAUIbHUKY. HarpeBaTenbHble HaCOCHI.

23. 1l 3aKOH TepMOJUHAMUKH.

24. DHTpomnus U TEPMOJMHAMUYECKAs! BEPOATHOCTb.

25. BpluucieHne SHTPONUH IS Pa3JIMYHbIX IIPOLIECCOB.

26. PeasbHbli rassl.

27. Teopernueckue U30TEPMbI PEAIbHOTO rasa.

28. DKclepuMEHTAbHbIE H30TEPMbl peanbHOro rasza. llepechbllieHHBI map M neperperas
KUIKOCTD.

29. BHyTpeHHSS 3HEpIusl peajlbHOIo Trasa.

30. Dddext xoynsa-Tomcona. CkmKeHHE rasa.

3. 9JIEKTPUYECTBO U MAT'HETU3M (2 kypc, 1 cemectp)

1.  Omnexrpuueckuii 3apsa. CpolicTBa 3apsaa0B. 3akoH KynoHa.

2. HampsokeHHOCTb 3JIEKTPUUYECKOro TOJs (TOYEeUHBIH 3aps], MPOBOJHUK, OECKOHEYHas
TUIOCKOCTB, cepa). [IpuHIHI Cyneprno3uuy dIEKTPUIECKHUX TTOJICH.

3. Ilorox BexTopa anekTpudeckor nHAyKuuH. Teopema Octporpanckoro-I'aycca.

4. Pabora, coBepuiaemasi Ipu NEPEMEIICHUN 3JIEKTPUUECKOI0 3apsaja B 3JIEKTPOCTaTUYECKOM
noje. [ToreHnuan 3neKTpocTaTHUECKOro MOJIs.

5. CB43b MeXIy NOTEHLIMAJIOM U HaNPSYKEHHOCTHIO. DKBUIIOTEHLIMAIbHBIE TIOBEPXHOCTH.

6. HneanbHble IPOBOJHUKH B AJIEKTPUUECKOM I10JI€. DJIEKTPUYECKasl 3aINTA.

7. OnexkTpuyeckas €MKOCTb yeJUHEHHOro mnpoBojgHuka. KonpaeHncatopel. Emkocth
KOH/IEHCAaTOPOB.

8. DOHeprus 3apsyKEHHOrO IIPOBOJAHMKA M HHEPrus KoHjeHcartopa. [lmoTHocTs sHeprum
AJIEKTPUYECKOTO TOJIS.

9. JludnexkTpuku B dieKTpuueckoM 1osie. [lonsipHble W HEMOJSpHBIE JAUAJIEKTPUKU.
[Tonsspu3zanus AUIIEKTPUKOB.

10. CBoboaHble U cBsi3aHHBIE 3apsabl. OTHOCUTENbHAA AMAJIEKTPUUYECKas MPOHULIAEMOCTb U
JUDJIEKTpUYECKasi BOCIPUMMYHUBOCTD BEIIECTBA. DIEKTPETHI.

11. Cerneroanektpuku.  Ilbe3onanekrpudeckuii  >@dext. DHeprus  MNOIIPU30BAHHOTO
JUDJIEKTPHUKA.

12. Onexrpuueckuit Tok. Cuna toka. [InoTHOCTH TOKA.

13. VYcnosus cymecrsoBanus Toka. CtopoHHue cuibl. DJ[C HCTOYHHKA TOKA.

14. OOGoOmenHbI# 3akoH OMa 7151 yuacTka 1enu. 3akon Oma st yaactka 1enu. 3akon Oma ajis
3aMKHYTOM LIEIH.

15. 3akon Oma B auddepennmansuoit popme. 3axon [xoymnsa-Jlenna. 3akon xoyns-JIlenna B
TuddepeHImanbHoR Gopme.

16. Pa3zBerBnennsie nienu. [IpaBmna Kupxroda.

17. KoHTakTHasg pa3HOCTh MOTEHINANOB. TepmoasiekTpuyeckue sisiienus. Tepmo DJ1C.

18. 3akonsl anekTponusa dapanes. InexkTpuueckas IpOBOAUMOCTD KHUIKOCTEH.

19. DnektponpoBonHOCTE Ta30B. HecamocTosTenbHbIli Tra3oBbll paspsa. CaMOCTOSATENbHBIN
ra3oBBIM pa3psl.

20. MarnutHoe nojie. JINHUM MarHUTHOW MHYKIIHH.

21. 3akon Amrmepa.

22. MarsuTHoe 1oJje NOCTOSTHHOTO ToKa. 3akoH buo-CaBapa-Jlamnaca.

23. MarHuTHOE€ 1oJie IPSIMOJIMHEWNHOTO IPOBOIHUKA C TOKOM, KpYTOBOI'O TOKA, COJIEHOUA.

24. Cwuna B3anMOJENCTBHUS IBYX NMPSAMOJIUHENHBIX IPOBOJHUKOB C TOKOM.

25. 3aKOH IOJIHOTO TOKA.

26. Pabota, coBepiaemasi Ipu NEPEMEIICHHH MPOBOJHNKA C TOKOM B MarHUTHOM IIOJI€.

27. JIBUKeHUE 3apsHKEHHBIX 4acTULl B MarHUTHOM nosne. Cuia JlopeHna.

28. Dddext Xomna.

4. JJIJEKTPOMATI'HETU3M. KOJIEBAHUA U BOJIHbBI (2 kypc, 1 cemectp).



ONeKTpOMarHuTHAasE UHIYKIHSL.

DNEKTPUUECKU TOK B BUTKE, IBIKYILIEMCSI B OTHOPOJAHOM MarHUTHOM IIOJIE.

SIBiieHME CAMOMHIYKIIUY.

Tok B ey mpu €€ 3aMbIKaHUU U Pa3MbIKaHUU.

B3aumnas uaaykus. Tpanchopmarop.

DHeprus MarHUTHOTO TOJIS JIEKTPHUYECKOTO TOKA.

MarnuTHbIE MOMEHTBI AJIEKTPOHOB U aTOMOB. ATOM B MarHuTHOM noJie. Teopema Jlapmopa.
JlnamaraeTuky B OTHOPOJHOM MarHUTHOM IIOJIE.

. IlapamMarHeTuku B OJHOPOJIHOM MAarHUTHOM IIOJIE.

10. MarautHoOE moJjie B BEIIECTBE.

11. deppomaruerusm.

12. YpaBuenus Makcsena.

13. I'apmonunveckue kojeOaTenbHbIE IBUXKEHUE (yNpyras NpyKuHa, (QU3NYECKUH MAasATHHK,
MaTeMaTUYECKUN MasiTHUK).

14. CrnoxeHue rapMOHUYECKUX KOeOaHuM, HalpaBIEHHbBIX BJIOJIb OJHOM MPSAMOIA.

15. CnosxeHue B3aMMHO MEPIEHAUKYISIPHBIX KOJIEOaHUH.

16. 3aryxaromue KoaeOaHusl.

17. BeIHyXI€HHbIE KOCOAHUS.

18. KonebGarenbHBII KOHTYD.

19. Hesatyxarormiue 31eKTpOMarHuTHbIE KOJeOaHu .

20. 3aryxarolue 3JeKTPOMarHUTHBIE KOJIEOaHMUsI.

21. BbIHYXIE€HHbIEC 3JIEKTPOMAarHUTHBIE KOJIEOAHUS

22. BonHoBBIE mpornecchl B ynpyroil cpene. IIponosnbHble n nonepeyHsle BoJHBL. CKOPOCTh
pacmipoCcTpaHEHUs YIIPYTUX BOJH.

23. VYpaBHeHue Oerymied BoiHBL. DHeprus BoiHbL [uddepennmanbnoe ypaBHEHHE BOJHOBOTO
JIBUKECHUS.

24. DnexTpoMarHUTHbIE BOJIHBI. HekoTopbie CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

25. WznyuyeHue 37€KTPOMarHUTHBIX BOJIH.

26. Ilkana 37€KTPOMarHUTHBIX BOJH.

DO N U R W~

5. OIITUKA.(2 kypc, 2 cemecTp)

1. BosHOBas u KBaHTOBas TEOPHUs CBETA.

2. 3akoHBl OTpakeHUsi W TpenomieHusi cBera. 3akoH CHemnuyca. [loaHoe BHYyTpeHHEe
OTPa)KEHHE CBETA.

['eomeTpuueckas onTuka.

OnTuueckue mpuOOpsl: pehpakTOMETP, BOJTOKOHHAS ONTHKA, CTEKIITHHAS IPU3MA.

Tonkue nuH3bl. MUKPOCKOTI.

UnTepdepenius ceeta. UnTepdepenius cBeta U KOrepeHTHOCTb.

Crioco6b1  HabmozeHuss uHTepdepeHuun cBeta: omnbelT FOHra, oOusepkana @penens,
ounpuzma Openens.

8. MurepdepeHIys cBeTa B TOHKHUX IJICHKAX.

9. MHurepdepomerpsl. [IpocBeTneHne ONTHKY.

10. dudpakuus ceera. [Ipunuun I'toiirenca-dpenens.

11. Meton 30H @penHens.

12. JIndpakunonHas pemierka. Judpakuus peHTT€HOBCKHX JIydei.

13. Tlousarue o rojorpaduu.

14. Ilonspusanus ceeta. ECTECTBEHHBIN U MOJISIpU30BaHHBINA CBET. 3akoH Maittoca.

15. Tlonspuszauus mpu OTPAXKEHUU U TIperomiieHuu. 3akoH bprocrepa.

16. Ilongpusanuss 1Opu  JBOMHOM nydenpenomiieHus.  MICKycCTBEHHOE — ABOMHOE
Jy4enpeIoMIICHHE.

17. BpaieHue miockocTy nojsipu3anuu. EcrecTBeHHOE BpallleHuUE.

18. Jucnepcus ceeta. HopmanbHast 1 aHOMabHas TUCIIEPCUU.

NonsAEw



19. Hornomenue cera. 3akoH byrepa-JlamGepta. 3akon byrepa-Jlambepra-beepa.
20. Paccesnue ceta. 3akoH Panes.
21. Ckopocts cBeTa. OnbiT @u3o. OnsiT MaiikenbcoHa.

6. OCHOBBI ATOMHOM U SIAEPHOM ®U3UKH (2 Kypc, 2 cemecTp)

1. TemnnoBoe m3mydeHue. AOCOMOTHO YepHOe Teno. 3akoHbl Kupxroda, Credana-boiasiimana
u Buna. Ontuueckasi mupoMeTpus.

2. ®opwmyna Panes-/xxunca. @opmyna Buna. ['mnoresa cBeroBbix kBaHTOB. @opmyna I1nanka.
3. ®orordpdext. OcHOBHBIC 3aKOHBI poTodPdekTa. YpaBHeHue DiHIITeHA. DOTOIIEMEHTHI U
UX IPUMEHEHHE.

4. HWmnynsc gortona. [laBnenue ceera. Dpdexr Komnrona. Onsit bore.

5. CoexTpsl aToMOB BojopoJa. JInHeiuarbie, 1ojgocaTsle, CIUIOIIHbIE CIIEKTPBHI.

6. Mogenu crpoenus aroma. Onwithl Pesepdopna. [Tocrymarer bopa. OObsicHeHUE CHIEKTPOB
aToma BOJIOpO/Jia.

7. KopnyckynspHO-BOJIHOBass  mpupona  cBera.  KopnycKymnsipHO-BOJIHOBAs — MpUPOAA
MatepualibHbIX yacTull. Bonusl ne bpoitns. J{nuna BonHsl 1e bpoitis.

8. VYpasuenue lpeaunrepa. Ctaructuueckoe TOIKOBaHUE BOIH e bpoiis.

9. CootHoulenue HeonpeaeneHnnoctei ['eitzendepra.

10. MukpoyacTuiia B  OJHOMEpPHOW  TOTEHIMaIbHOW siMe. KBaHTOBaHuWe  dHEpPrum
MUKpPOYaCTHUIBI.

11. Artom Bopopona. KBantoBsie uncia no treopun [Ipenunrepa.

12. CnuH snekrpona. [Ipunuun 3anpera [laymnu.

13. Omnucanue COCTOSIHUSI aTOMOB C TIOMOIIBIO KBAaHTOBBIX uucen. [lepuoamdeckas cucrema
aneMeHTOB MeHerneeBa.

14. Mogenu KBaHTOBOM (U3UKU TBEPIOTO Teja. TUIbI KPUCTAIIINYECKUX PEIIETOK.

15. Tonstue o poHoHax. TemnoeMkocTh kKpuctayioB. 3akoH Jrononra u [Itu. TermnoemkocTs
KPUCTAJUIOB MPU HU3KUX M BRICOKHX TEMIIEpaTypax.

16. DneMeHTbI, 30HHON TEOpUH. JHEPTETUUECKHUE 30HbI B KpUCTalljle. BaneHTHas, 3anpelieHHas
1 CBOOO/IHBIE 30HBI B KPUCTAJLIE.

17. 3anonHeHue 30HHBIX YPOBHEW B METAJUIAX, MOJYIPOBOJIHUKAX M AUDJIEKTPUKAX MPU Pa3HBIX
TEeMIEpaTypax.

18. KoHTakTHas pa3HOCTh MOTEHIIMAJIOB. Y CIIEXU COBPEMEHHOMU MOIYIPOBOIHUKOBON TEXHUKHU.
19. Tlonsarue o coOCTBEHHOM U MPUMECHOMN MPOBOIUMOCTH MOJIYIIPOBOIHUKOB.

20. CoctaB u cTpoeHHe aTOMHOro siapa. HykiioHbI, 3apsia, pasMep U Macca aTOMHOIO sjpa.
MaccoBoe u 3apsimoBoe uncia. [Ipupona snepusix cui. JJedext Maccel 1 SHEPTHs CBA3M SEP.
21. PaanoakTuBHOCTh. BUIBI pafnoakTUBHOrO pacmnajga W usnydeHudl (a—, f—, y —U3MEHeHus
aToMHoOrO si/ipa). [locTosiHHas U nepuo nosypacnaja.

22. SlnepHble peakUMU M 3aKOHbl coxpaHeHus. Peakuus nenenus sapa. llemnas peakius
nenenus. [losTue o A1epHON SHEpreTUKE.

23. Peakuus cuHTe3a aTOMHBIX siaep. [Ipobrnema ynpaBiisieMbIX TEPMOSICPHBIX PEaKIHil.

24. DneMeHTapHbIE YaCTUIIBI U UX KiacCUpUKAITHSI.

3.3. BapuaunTsl 3a/1a4 /151 MHAMBUAYAJIbHOIO0 32IaHNUSI M CAMOCTOSITEIbHOM PadoThI

1. MEXAHHKA (1 kypec, 2 cemecTp)

1. 3aBUCHMOCTb MPOWIEHHOTO TEIOM TYTH S OT BpeMEHM t Ja€rcd ypaBHEHUEM
S=A+Bt+Ct*, tne A=3M, B=2wm/c u C=1wm/c* . Haiitu cpesHee yCKOpeHHe Tela 3a
MEPBYIO, BTOPYIO, TPETHIO CEKYH/IbI €T0 JBUKEHUSI.

2. Kamenp OpormieH B ropu3oHTaqbHOM HampasieHuu. Yepe3 0,5 ¢ mocie Hayana JBMKEHUS
YUCJICHHOE 3HAYEHHE CKOPOCTH KaMHsS cTajo B 1,5 pa3a Oombliie ero Ha4ajabHONH CKOPOCTH.
Haiitu HavanbHyto ckopocTh kKaMHs. CONPOTUBIICHUE BO3/lyXa HE YUUTHIBATD.



10.

11.

12.

13.

Haiitu paguyc Bpamaromero kosieca, €Cilid M3BECTHO, 4YTO JIMHEWHAs CKOPOCTh V) TOUKH
Jexaried Ha obdoze, B 2,5 paza OoJbllle JUHEWHONW CKOPOCTH V> TOUYKH, JIeKaIeH Ha 5 cM
OIMKEe K OCH KoJjieca.

Koneco paguycom R =0.1M Bpaimmaercs Tak, 4TO 3aBUCMMOCTh YIJIa IOBOPOTA pajuyca OT
BPEMCHH JaeTCsl ypaBHeHHeM @ = A+ Bt+Cr’, tne B=2pan/c u C =1pan/c’ J[ns Touek,
Jexammx Ha 0007€¢ Koieca, HAWTH depe3 2C MOCie Hadajaa JIBUKCHHS CICIYIOIIHE
BEJIMYUHBI: 1)yrJIOBYIO CKOPOCTh, 2) JUHEHHYIO CKOpPOCTh, 3) YIJIOBOE YCKOpeHue, 4)
TaHTeHI[MAJIbHOE YCKOPEHHUE, 5) HOPMAJIbHOE YCKOPEHHUE.

Teno maccoit 0,5 Kr ABMKETCS MPSMOJIUHEMHO, MPUYEM 3aBUCUMOCTb MPOUICHHOTO TEJIOM

mytd S OT BpeMeHH ! naércs ypaBHeHHeM S=A—Bi+Cr'—Dr’, rne C=5m/c* u
D =1wm/c’. Haiitu BEJIMYUHY CWJIbI, JCHCTBYIOIIEH Ha TEIO B KOHIIE NEPBOM CEKYHIbI
JIBUKCHUSL.

Teno Becom 49 H ymapsiercss o HemoABM>XHOE Teno maccoil 25 kr. Kunetnueckas sHeprus
CHCTEMBI 3TUX JBYX Tell HEMOCPEICTBEHHO Mocie ynaapa crama paBHa 5/ k. Cuuras ymap
HEHTPaJbHBIM U HEYIIPYTHM, HAWTH KHHETUYECKYIO SHEPTHUIO IEPBOTO TENa 70 yaapa.
Haiitu paboty, KOTOpyI0 HaJ0 COBEpPLINTb, YTOOBl CXaTb HpykuHy Ha 20 cM, eciu
M3BECTHO, YTO CHJIa MPONOpIMOHAalIbHA Aedopmanuu U moxa aeicTBueM cuiibl B 29,4H
NpyXHHA CKUMAeTcs Ha 1cMm.

HaiiTi 3aBUCHMOCTD YCKOpPEHUsI CHJIBI TSDKECTU OT BBICOTHI HaJl MOBEpXHOCThIO 3emuu. Ha
KaKOW BBICOTE YCKOPEHUE CUJIbl TSDKECTU COCTaBIISIET 25% OT YCKOPEHMsI CUIIbI TSKECTH Ha
MOBEPXHOCTU 3€MJIH.

Ha 6apaban pagnycom R=0,5M HamoTaH mHYp, K KOHILY KOTOpOro npuBsi3an rpy3 P;= 98 H.
Haiitn momeHT uneprumn Oapa®aHa, €cd M3BECTHO, YTO TPY3 OMYCKAETCS C YCKOPEHUEM
a=2,04 m/c’,

Mennslii map paguycom R =10 cM Bpalaercs co CKOpOCTbIO, COOTBETCTBYIOLIEH v =2 00/c,
BOKPYT' OCH, MpOXOAAIier uepe3 ero ImeHTp. Kakyio paboTy HaI0 COBEPIIUTH, YTOOBI
YBEJIMYUTH YTIIOBYIO CKOPOCTH BpAIIeHHUsI 11apa BABOE?

MaxoBoe KOJIecO HadHHAET BPAIATHCS C IIOCTOSHHBIM YITIOBBIM yckoperueMm & = 0.5 pan/c’
u uepes t, =15c¢ mocne Hayana ABMIKEHUS IPUOOPETAET MOMEHT KOJIMYECTBA ABMKEHMS,

paBubii L=73.5kr m*/c. HaiiTH KMHETHUECKYIO SHEprHIO KOIeca depes t, =20 c mocnue

Hayaja BpPaLEHUsI.

OOHOPOIHBIN CTEP)KEHb COBEpILAET Majble KOJeOaHHs B BEPTUKAJIBbHON IUIOCKOCTH OKOJIO
TOPU30HTAIILHON OCH, TMPOXOJsIIeH 4epe3 ero BepxHui KoHel. J[nmmHa crepxusa 1 =0.5m.
Haiitu nepron konedaHus CTepxHS.

OO6pyuy numamerpoM 56,5 cM BHUCHT Ha IBO3Jle, BOUTOM B CTE€HY, U COBEpIIAET MaJlble
Kosie0aHus B IUIOCKOCTH MapajuieNbHol crene. Haiitu nepuoj 3Tux xonebaHui.

2. TEPMOIUHAMUKA U MOJIEKVYJISIPHAS ®U3UKA (1 kypc, 2 cemecTp)

l.

2.
3.

Haiit Maccy ceprHECTOro rasa (SO,), 3aHnMaromero o6béM 251 mpu temmeparype 27 °C u
naBieHun 760 MM pT. CT.

HaiiTi mI0THOCTE Bojopo/a mpu Temmeparype 15°C u nanenun B 730 MM pT.CT.

Haiitn uncino monexkyn Bogoposna B lem”, ecnu pasineHue paBHo 200MM pT.cT., a cpenHsAA
KBaJIpaTHYHasi CKOPOCTh €r0 MOJIEKYJ IPU JAHHBIX ycIoBUsAX paBHa 2400 m/c.

Yemy paBHa 3HEpIusl TEIIOBOro ABMKeHU 20 I KMCIOpOoaa IpU TEMIIEpaType 10°C? Kakas
4acTh 3TOM PHEPrUM MPUXOAUTCA Ha JOJIO MOCTYMATENIbHOTO ABMKEHHS M Kakas 4acTbh Ha
JIOJIX0 BpaIlaTeabHOro?

Heo0OxonuMo cxaTh 10%m° BO3ayXa 10 00béma B 2- 10°m°. Kak BBITOJHEE €0 CKUMATh:
an1rabaTUYecKy WM NU30TEPMUUYECKH?

WneanpHas TeruioBass MammHa pabotaer no mukiay Kapao. Ilpu stom 80% Temua,
[I0JIy4aeMOro OT HarpeBarens, mnepena€rca xojaoawinbHUKy. KomuuecTBo —Temia,



10.

nmojryyaeMoro ot Harpematens, paBHo 1,5 kkam. Haiitu: 1) KJIL. mwkna, 2) paboty,
COBEPIICHHYIO MTPH MOJIHOM ITUKJIE.

WneanbHas XonoauiabHas MaliWHa, paboTaromas mo odparHoMmy nukiny Kapho, mepenaer
TEMIO OT XOJNOMIbHMKA ¢ Bomoi mpu Temmeparype 0°C KMIATHIBHHKY C BOJOH IpH
TeMHepaTypeIOOOC. Kakoe xonu4ecTBO BOJBI HYKHO 3aMOPO3UTH B XOJOJUIBHUKE, YTOOBI
IpeBpaTUTh B Mapl Kr BOAbI B KUMIATUIBHUKE?

HaiiTu m3MeHeHus1 SHTpONMMM TpHU Mepexoie 8 T Kuciopona or odbéma B 10 1 mpm
TeMreparype 80° C k 00béMy B 40 11 mpu TemiiepaType 300°C.

HaiiTu n3meHeHus 3HTpoOIUU MpH U300apuueckoM pacimupeHuu 8 r renus ot V=10 1 no
00Béma V=25 1.

Kakyro Temnepatypy umeroT 3,51 Kucimopoja, 3aHuMaromero ooseéM 90 cm’ NP JaBJICHUU B
28 at™m.? I'a3 paccmatpuBaTh Kak 1) uacanbHbIl, 2) peabHBIN.

3. 9JIEKTPUYECTBO (2 kypc, 1 cemectp)

1.

2.

10.

11.

12.

Bo ckonbko pa3 cuia HbIOTOHOBCKOTO HPUTSKEHUS MEXKAY JABYMS NPOTOHAMU MEHbILE
CHJIBI MX KYJIOHOBCKOT'O OTTaJIKUBaHUsA? 3apsij MPOTOHA YUCICHHO PABEH 3apsay 3JIEKTPOHA.
JIBa 0IMHAKOBBIX METAJUIMUECKUX 3apsDKEHHBIX I1apuka BecoM 1,96 H kaxaplii HaxoauTcs
Ha HEKOTOPOM PacCTOSIHMM APYr OT Apyra. HaliTu 3apsn mapukoB, €CIM U3BECTHO, YTO Ha
9TOM PACCTOSHUU HX AJIEKTPOCTATUYECKAasl SHEPrus B MUJUIMOH pa3 Oo0Jjbllle UX B3aUMHOMU
I'PaBUTALlMOHHOMN SHEPTUH.

PaccTostHne MeKIy ABYMsi TOYEdHBIME 3apsgamu ¢, =7.5-10°Kn u ¢, =-14.7-10"° Kn

paBHO 5 cM. HaliTu HanmpsyKEHHOCTb 3JEKTPUYECKOTrO MOJISI B TOYKE, HAXOJIALICHCS Ha
paccTosHUU 3 CM OT MOJIOKUTEIBHOIO 3apsaaa U 4 CM OT OTPULIATEIBHOIO 3apsa.
OnpenenuTh HANPSKEHHOCTh DIEKTPUYECKOro Hois Ha pacctosHun 2-10° oM or
OJIHOBAJICHTHOTO MOHA. 3apsi/i NOHA CYUTATh TOUECYHBIM.

B miaockoM rOpU30HTAIBHO PACHOIOKEHHOM KOHJIEHCATOPE 3apshKeHHasl Kamnesbka pTyTH
HaXOJUTCSl B PAaBHOBECUH IIPU HANPSDKEHHOCTH AeKkTpuueckoro noist E =600 B/cm. 3apsn
karu pased 8-107"° K. Haiitu paguyc kammm.

Ha kakoe paccTosiHue MOTYT COJIM3UTBCS JBA JIEKTPOHA, €CIM OHU JIBUXKYTCS HaBCTpeuy
JPYT APYTY C OTHOCHTEIBHOIM CKOPOCTHIO, paBHoii 10° cM/cex?

Kakast coBepiiaercs paboTa NpH TEPEHECEHMH TodeyHoro 3apsaa B 2-10°Kn wu3
OECKOHEYHOCTH B TOYKY, HAXOSIIYIOCS Ha paccTOSHUM | CM OT MOBEPXHOCTH MIapa
pamiycoM 1 cM ¢ TOBEPXHOCTHO# MIOTHOCTHIO 3apsina o =10~ Kin/em™?

OJNEKTPOH BJIETAET B IUIOCKUN TOPU30HTAIBHBIN KOHEHCATOP MapalieIbHO €ro MIacTHHAM
co ckopocThio V=10 M/cex. Hanpsvxkenrocts monst B kougencatope E =100 B/cM, minHa
KOHJIeHcaTopa 1=5 cM. HaliTu BeIM4MHY M HallpaBI€HUE CKOPOCTH 3JIEKTPOHA IIPU BBUIETE
€ro 13 KOHJEeHcaTopa.

Haiitn emkocth 3emHoro mapa. Paaumyc 3eMHoro mapa npussate paBHbiM 6400 km. Ha
CKOJIbKO HM3MEHMTCS TMOTEHIMaJ 3E€MHOr0 Iapa, €ClIM €My COOOIIUTh KOJUYECTBO
3NeKTpu4ecTBa, paBHoe 1 Kin?

Karymka w3 MenHoW mpoBosiokM umeeT comportuBieHne R=10.80Mm. Bec wmeanoi
npoBosioku paBeH P =33.4 H. CkombKko METpOB TMPOBOJIOKM H KaKOTO JHaMeTpa
d HaMOTaHO Ha KaTyIIKe?

OGMOTKA KATYIIKH M3 MEIHON MpOBOJOKH mpH Temneparype 14 °C mmeer conmpoTuBieHue
10 Om. Ilocie mpomyckaHusi TOKa CONMpPOTUBIEHHE OOMOTKHM cTano paBHo 12,2 Om. lo
Kakoi TemIrieparypsl Harpenach oomMoTka? TemmepaTypHblit K03)UIIMEHT CONPOTUBICHUS
mew paeH 4.15-107 rpax’.

Onement J.J1.C. B 2 B uMeer BHyTpeHHee comnpoTtuieHue 0,5 Om. Onpenenuts najaeHue
NOTEHLIMajda BHYTpU »3jieMeHTa Inpu cuie Toka B nenu 0,25 A. Haiitu BHemHee
COIIPOTHUBJIEHUE LIEMH NPH ITUX YCIOBUSAX.



13.

14.

15.

16.

17.

DJIeMEHT 3aMBIKAIOT CHauyaja Ha BHeIIHee conmportuBieHre R;=2 Owm, a 3aTemM Ha BHEIIHEe
conpotuBiienne R,=0,5 Om. Haittu O./[.C. sneMeHTa M €ro BHYTPEHHEE COMPOTUBJICHUE,
€CJIM U3BECTHO, YTO B KAXJIOM U3 ITUX CIy4aeB, MOILIHOCTb, BbII€IsieMasi BO BHEIIHEH 1IeMH,
OoJMHAaKoBa U paBHa 2,54 BT.

DNEeKTpUUYECKU YalHUK uMMeeT JBe oOMOTKu. [Ipu BkIIOYEHWM OJHOW M3 HUX BOJAA B
YallHUKE 3aKUIUT 4Yepe3 15 MuH, npu BKIOYEHUH Ipyror — yepe3 30 muH. Yepe3 CKOJIbKO
BPEMCHH 3aKUIUT BOJIa B YaHHUKE, €CIIM BKJIIOYUTH 00€ 00OMOTKH: 1) mocienoBareibHoO, 2)
napasieabHo?

Kakoe KoIM4YecTBO 3JEKTPUUYECKON SHEPTUU HAZI0 U3PACXOA0BATh, YTOOBI MPHU JIEKTPOIU3E
pactBopa AgNO, Beigenunocs 500 mr cepeOpa? Pa3sHOCTh NMOTEHLMANOB Ha AIEKTPOJAX
paBHa 4 B.

IInomane Kaxaoro 3JeKTpoaa HOHU3aLUOHHON KaMephl 100cM” i paccTostHuEe MEXIy HUMHU
6,2 cM. HaiiTi TOK HachIIIEHHS B TAKOW KaMepe, €l U3BECTHO, YTO HOHU3ATOp 00pasyeT B
1 eM’ execekyHHO 10° HOHOB Ka)I0ro0 3HaKa. IOHBI CYUTATH OHOBATEHTHBIMH.
[Torennman nonu3anuu atoma remus 24,5 B. Halitu paboty noHuzanuu.

4. JJEKTPOMATI'HETU3M. KOJIEBAHUSA U BOJIHBI (2 kype, 1 cemectp)

1.

2.

10.

11.

HaiiTu HanpspkeHHOCTh MAarHUTHOTO TMOJSL B TOYKE, OTCTOSIIEH Ha 2 ¢cM OT OECKOHEYHO
JUIMHHOTO TIPOBOJIHUKA, II0 KOTOPOMY T€YET TOK B 5 A.

Haiitu HanpspKeHHOCTh MAarHMTHOTO TIOJIE B LEHTPE KPYTOBOI'O IPOBOJIOYHOTO BHUTKA
paauycoM | cm, mo koTtopoMy Teuer Tok 1 A.

JIBa NMpsAMONMHENHBIX JUIMHHBIX IPOBOJHUKA PACIOJIOKEHBI MAPALIEIBbHO Ha PAaCCTOSHUU
10 cm gpyr ot apyra. Ilo mpoBogHukam TekyT TOKM [, =1, =5AB NPOTUBOIOJIOKHBIX

HampaBjeHusx. HaliTu BenMuMHY M HampaBlIeHHE HANpPsHKEHHOCTHM MAarHUTHOTO MOJIA B
TOUKe, HaxoJs1ielcsa Ha paccTostHUM 10 ¢M OT Ka)KI0ro MpOBOAHUKA.

W3 npoBonoku anuHo0 1 M cienaHa kBaaparHas paMka. [lo 3Toil pamke TeueT TOK CHIIOn
10 A. HaiiTu HanpsiKeHHOCTh MarHUTHOTO TIOJISl B IIEHTPE PAMKH.

OOMOTKa KaTyIIKH clielaHa U3 MpoBOoJokH nuameTpoMm 0,8 MM. BUTKH MIOTHO MpuiieraroT
Ipyr k apyry. CuuTasi KaTylKy AOCTaTOYHO JJMHHOM, HAMTH HANPsSKEHHOCTh MATHUTHOTO
MOJIsI BHYTPH KATYIIKHU MPU CUjie TOKa B 1 A.

B ogHOpOIHOM MarHUTHOM MoJie, HanpskeHHoCTh KoToporo 1000 3, momelieHa KBagpaTHas
pamka. Ee MmIoCKOCTh COCTaBlIS€T C HANpPABICHHUEM MAarHUTHOIO MOJIS YroJl 45°, Cropona
pamku 4 cM. OnpeenuTh MarHUTHBIM MTOTOK, TPOHU3BIBAIOIINN PAMKY.

Mexy moiarocaMu JIEKTPOMAarHuTa CO34AeTCs OJAHOPOJHOE MAarHUTHOE IOJIE, MHIYKLUS
kotoporo paHa 0,1Tn. Ilo npoBony anuHoio B 70 cM, MOMEIIEHHOMY HEPIEHIUKYISIPHO
CUJIOBBIM JIMHUAM, TeueT Tok cuion 70 A. Haiitu cumy, JeiCTBYIOLIYIO HA TPOBO/I.

HaiiTi kuHeTHuecKkyro SHEpruio NPOTOHA, ABMXKYIIETOCS 10 AyTre OKPY>KHOCTH paanycom 60
CM B MarHMTHOM T0JIe, UHAYKIUS KoToporo paBHa 1 T

B omHOpogHOM MarHMTHOM moJie, MHAYKIUA Kotoporo paBHa 0,1 Tin, paBHOMEpHO
Bpalaercsi Katymika, cocrosimas u3 100 ButkoB mpoBojoku. Karymika nemaer 5 oG/cek.
[Tmomaae monepeyHoro ceuenus: karymku 100 cm’. Ochb BpAIICHUS TIEPIEHIUKYISIPHA OCU
KAaTYIIKA W HalpaBJIeHUI0 MarHUTHOTo nosst. Haittu makcumansayto 3.J1.C. uHOyKIUMU BO
BpalIarOLIENCs KaTylIKe.

Yepes KaTyliKy, HHIYKTUBHOCTh KOoTOpoil paBHa 0,021 I'H, TeueT TOK, U3MEHSIOUIUICS CO
BpeMeHeM 1o 3akony [=Isinawt, toe [,=5A, w=27/T m T=0,02¢c. Haiitu
3aBUCUMOCTH OT BpemeHu: 1) D3.J1.C. caMOMHAYKITNY, BOSHUKAIOIIECH B KAaTYIIKe, 2) SHEPTHUH
MarHUTHOTO TOJI KaTYIIKH.

Hanucatrh ypaBHeHHE rapMOHHUYECKOTO KOJIEOATENBLHOTO JABMKEHUS C aMIUIUTYION B 5 cM,
ecin B 1 muH coepuraercsi 150 komebammit m HauanbHas dasa xomeGamuii paBHa 45°.
HauepTuth rpaguk 3TOro ABMKEHHUS.
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13.

14.

15.

16.

17.

18.

19.

20.

Hanucare ypaBHEHHME TapMOHHYECKOTO KOJIEOATeIbHOIO IBMXKEHHS, €CIM MaKCHMalbHOE
yCcKopeHue Touku 49,3 em/c?, Mepuoa KojaeOaHuil 2 ¢ U CMENICHUE TOYKH OT IOJIOKEHUS
paBHOBECHSI B HaYaJIbHbIII MOMEHT BPEMEHU 25 MM.

K mpyxuHe mnonaBemieHa damika BeCOB ¢ TUpsAMH. [Ipu 3TOM mnepuos BepTUKAIbHBIX
konebanuii paseH 0,5 c. Ilocne Toro kak Ha YaliKy BECOB IMOJIOXKWIM €Ile A00aBOYHBIC
TUpU, TEPUOJl BEPTUKANBHBIX Konebanuii crtanm paBeH 0,6 c. Ha ckonmpko yanmuHuUmach
NpyXKHWHA OT MPUOABJICHUS 3TOTO 100ABOYHOTO Tpy3a?

Touka ydacTByeT OJHOBPEMEHHO B JIBYX B3aUMHO-TEPIECHIAUKYISPHBIX KOIeOaHUIX
x=2sinwt U y=2cosot. HaiTh TpaeKTOPHUIO JBUKEHUS TOUKH.

Haiitu pasnocts ¢a3 konebaHuii ABYX TOYEK, JIekKAIIUX Ha JIiyde M OTCTOSIIUX Ha
pPacCTOSsIHUU 2 M IpYT OT JApyra, €Cliv JUIMHA BOJIHBI paBHa 1 M.

. 8
KonebaTenbHbIil KOHTYp COCTOMT U3 KOHJIEHCATOpa E€MKOCThIO 5-10 ’® u KaTymkw,

MHIYKTHBHOCTh KOTOpOH paBHa 2-107° /% . Ha kakyio JAIMHY BOJIHBI HACTPOEH KOHTYp?
ConpoTuBiIeHHEM KOHTYpa MpeHeOpeyb.

KaTymika, WHIYKTMBHOCTh KOTOpoH L =3-10°I%, npuCOeIMHEHA K  IUIOCKOMY
KOH/ICHCATOPY ¢ miomansio miactud S =100 cm” u paccrosiaie Mexay HuMu d = 0,1mm.
Uemy paBHa [UAJIEKTPUYECKas IPOHUIIAEMOCTb CpPENbl, 3alOJHAIONIEH MPOCTPAHCTBO
MEXY MJIACTUHAMU, €CITH KOHTYP PE30HUPYET Ha BOJIHY JAJIUHONU 750 M?

O6MoTKa KaTymku cocTouT u3 500 BHUTKOB MEIHOTO MPOBOJA IUIOMIAAb MOTEPEUYHOTO
ceueHust B 1 mm’. Jnuna karymku 50 cm u ee auamerp S5 cm. Ilpm kakoil uacrore
NEPEMEHHOTO TOKa IMOJHOE COMPOTHUBIIEHUE 3TOW KATYIIKHA BIBOE OOJbIE €€ aKTHBHOTO
CONPOTHUBIICHUS?

Kongencarop emxocthio B 20 MKk( U peocTar, akTUBHOE CONPOTHUBIIEHUE KOTOPOIO PaBHO
150 OM, BKIIFOUEHBI NTOCIEA0BATENBHO B LIENb MEepeMeHHOro Toka yacroror 50 I'u. Kakyro
4yacTh HaIPSHKEHUSI, TPUIIOKEHHOTO K 3TOH 1IeTH, COCTaBJIsIeT MajJieHue HalpsbkeHus: 1) Ha
KOHJIEHCATOpe U 2) Ha peocTaTe?

B nens nepemenHoro toka HanpsbkeHueM 220 B BkirodeHbl mocienoBaTenbHO eMKocTh C,
aKTUBHOE CONpOTHBIIEHWE R W MHAYKTHBHOCTH L. Hailitn nanenue Hampsokenus Up,Ha

OMHYECKOM COIPOTHUBJIEHUH, €CJIM U3BECTHO, YTO IaJICHUE HANPHKEHUS Ha KOHJEHCATOpe
U, =2U, n naaenue HanpskeHus Ha MHAyKTuBHOCTH U, =3U,

5. OIITUKA (2 kypc, 2 cemecTp)

1.

['opu3oHTanbHBIN JIyd cBeTa MaJacT Ha BEPTUKAIBHO PACIIOJIOKEHHOE 3€pKaso. 3epKalio
[IOBOpPAUYMBAETCS Ha YroJl O OKOJIO BepTUKaidbHOW ocu. Ha kakoii yrom noBepHeTcs
OTpPa)KEHHBIN JIy4q?

JIya cBera magaer mox yriaoM 30° Ha IIIOCKONAPAIIETbHYIO CTEKISHHYIO IUIACTHHKY H
BBIXOJUT U3 HEe MapajulesIbHO MepBOHAa4YaIbHOMY Jydy. Ilokas3arens mpenomiieHus crekia
1,5. KakoBa tonmuHa d mIacTUHKY, €CJIM PacCTOSTHUE MEX Ty JIydaMu paBHO 1,94 cm?

Jlyd cBeTa magaer moJ yrjioM i Ha Telo ¢ mokasaTeneM mnpenomiieHus n. Kak qomkHbl ObITh
CBSI3aHBl MEXIy co0oi i W n, 4ToOBl OTPaXKEHHBIH Jyd OBUI MNEPIEHAMKYISPEH K
MPEJIOMIIEHHOMY?

[Toxazarens mnpenomieHuss crekiaa paseH 1,52. Halitu mnpenenbHble YIVIBI MOJIHOTO
BHYTPEHHEIr0 OTpakKeHMsI Il MOBepXHocTed paszzaena: 1) crekio — BO3AyX, 2) Bojga —
BO3]lyX, 3) CTEKJIO — BOJA.

[Toka3zarenu nmpeaoMieHUss HEKOTOPOro COpPTa CTEKJIA AJIsl KPacHOro M (pUOJIETOBOrO JIydeil
paBHBI cooTBeTcTBeHHO 1,51 m 1,53. Hailtu npenenbHble yIiibl MOJHOTO BHYTPEHHEIO
OTpaKeHUsI IPH NaJAECHUH 3TUX JIydell Ha IPaHMIly CTEKIIO-BO3AYX.
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18.

19.

20.

Paguycbl KpHBH3HBI IOBEPXHOCTEH JBOSKOBBIIYKIOM JHUH3BI paBHbl R, =R, =50cm.
IToxazarens mpenoMiieHUs MaTepuana JIMH3bI paBeH n=1,5. HalitTu onTudeckyro cuiy

JIUH3BL.

JIunza ¢ dokycHbIM paccTossHUEM 16 cM gaeT pe3koe u3o0pakeHue MmpeaMeTa MpU JBYX
MOJIOKEHUSAX, PACCTOSIHUE MeXAy KoTtopeiMu 60 cm. HaiiTu paccTosiHMe OT mpeameTa 110
JKpaHa.

[1mocko-BeIMyKIas JIMH3a C paanycoM KpuBu3HbI 30 ¢cM M mokaszaTeieM mpesnomiieHus 1,5
JIaeT U300pakeHHe MpeaMeTa ¢ yBeIHUeHUEM, paBHbIM 2. HaliTu paccrosiHue mpeamera u
U300paxKeHUsI OT JIMH3HI.

B ombrite FOHra otBepcTHsi OCBEIIATUCh MOHOXPOMATHYECKUM CBETOM JIJIMHOM BOJIHBI

A=6-10"cM, pacCTOsSHHE MEKIYy OTBEPCTUSAMH | MM M pacCTOSIHME OT OTBEPCTHH [0
sKkpaHa 3 M. Halitu nonoskeHue Tpex NepBbIX CBETJIBIX MTOJIOC.

B omnebite ¢ 3epkanamu @peHenst pacCTOSTHUE MEX1y MHUMBIMUA U300paKEHUSIMU UCTOYHHUKA
cBeta Obu1o paBHO 0,5 MM, paccTosHHE 10 3KpaHa 5 M. B 3eneHoM cBeTe HOIy4MIIHCH
UHTEPPEPEHIIMOHHBIE MOJIOCH HA PACCTOSHUHM SMM ApYyr OT apyra. Hailtw anmuHy BOJHBI
3€JICHOTO CBETA.

Ha w™buibHyto meHky (n=1,33) namaer Oenblii CBET MOJX YIJIOM 45°, IIpu kaxoit

HalMEHbUICH TONIIMHE IUIEHKW OTPaXXEHHbIE Jydd OyIyT OKpaIleHbl B JKENTHIM IBET
(1=6-10" cm)?

PaccTosHue MeXy MATHIM U IBaLATh MATHIM CBETJIBIMHM KonbliaMu HproToHa paBHO 9 MM.
Paguyc xpuBu3Hbl nuH3bl 15 M. HaliTu 1IMHY BOJHBI MOHOXPOMAaTHYECKOIO CBETA,
na/IalolIero HopMajibHO Ha ycTaHOBKY. HaOmroneHue npoBoauTcs B OTPaXKEHHOM CBETE.
Bpruucnauts paguychl epBbIX IATH 30H DpeHes, eClu pacCTOSIHUE OT UCTOYHHKA CBETA J10
BOJIHOBOIl TMOBEPXHOCTH PaBHO | M, paccTOSSHUE OT BOJHOBOM IOBEPXHOCTH 10 TOYKU

HAOII0IeHHs Takxke paBHO I My A =5-10" M.

Ha menp mupuHo# 2 MKM najilaeT HOPMaJIbHO MapajuieNbHbIM My40K MOHOXPOMAaTHYECKOTO
ceera ¢ jumHOW BomHBI A =5890A. HailiTu yripl, B HampaBICHWH KOTOPBIX OYIyT
HaOJII01aThCSI MUHUMYMBI CBETA.

Ha mens najaer HOpMabHO MapajuIeIbHBIA MTy4YOK MOHOXPOMATHYECKOTO CBETA C JTMHON
BonHBl A. Illmpuna memn paBHa 6A. Ilom kakum yriom OyaeT HaOMIOATbCS TPETUH
TU(PPaKIMOHHBI MUHUMYM cBeTa?

Yemy paBHaA MMOCTOSTHHAS JUPPAKINOHHONW PEIIETKH, €CIIHA Ta PEIIETKA MOXKET Pa3peIinTh B

NEpBOM MOpsiiKe JUHUM cnekTpa kamust A =4044A° u 1 =4047A°? lllupuna pemerku 3
CM.

Onpenenuth yrosl MOJHOM MOJIIpU3allMM NpPU OTPAXKEHHWU CBETa OT CTEKJIa, MOKa3aTelb
IIPEIOMJIEHUS] KOTOpPOro paseH 1,57.

[IpenenbHBIA yroyl MOJHOTO BHYTPEHHETO OTPaKEHHUs ISl HEKOTOPOIO BEIIeCTBa paBeH
45°. Yemy paBeH JUTs 9TOrO BEIIECTBA Yol MOIHON TOMSAPH3aIAn?

UeMy paBeH IMOKa3zaTeiab MPEIOMIIEHHUS CTEKJa, €ClId IpPH OTPaXEHUH OT HEero CBeTa
OTpaKEHHBIIT 1y4 GYIET MOTHOCTHIO TOMAPH30BAH TPH yrile nperomterus 307

UeMy paBeH yroia Mexay IJIaBHBIMH IUIOCKOCTSIMM MOJSIpU3aTOpa M aHaau3aTopa, €cliu
MHTEHCUBHOCTh €CTECTBEHHOI'O CBETA, MPOLIEAILIET0 4epe3 MOJApU3aTOp M aHaIu3arop,
yMeHbIITaeTcs B yeThipe pa3a? [lormomiennemM cBera mpeHeopeys.

6. OCHOBBI ATOMHO¥ U SIIEPHOM ®U3UKH (2 kype, 2 cemecTp)

l.

2.

MomHOCTh U3TydeHust aOCOMIOTHO YepHOTO Tena paBHa 34 kBT. Haiitu Temneparypy 3Toro
TeJa, €CJIM U3BECTHO, YTO MOBEPXHOCTH ero paBHa 0,6 M.

Haiitn, xakoe KoauyecTBO sHepruu ¢ 1 oM’ MOBEPXHOCTH B 1 C m3iay4daeT aOCOJIOTHO
YepHOE TeNo, €CIM W3BECTHO, YTO MAaKCHUMallbHasi CIEKTpaJibHasl IUJIOTHOCTb €ro
SHEPreTUYECKON CBETUMOCTH MPUXOAUTCS HA ITTMHY BOJIHBI B 4840 A’



3. Ha «kakylo JiIMHY BOJHBI HOPUXOIUTCA MAaKCHUMyM  CIIEKTPAJbHOW  IUIOTHOCTH
SHEPreTUYeCKON CBETUMOCTH a0COJIIOTHO YEPHOIO Tella, UMEIOIIEro TeMIepaTypy, paBHYIO
TEMIIEpaType YENOBEYECKoro Tea, T.e. 1 =37 °C?

4. C xako# CKOpPOCTBIO JOJDKEH JBUTAThCS AJIEKTPOH, UTOOBI €ro KHHETUYeCKas SHeprus Obuia
paBHa 3HEpTruu (HOTOHA C UIMHOM BOJIHBI A =5200A°?

5. Kpacnas rpanuna ¢ororddexra mius HekoToporo metamia paBHa 2750 A’ Uemy paBHO
MUHUMAIBHOE 3HAYCHHUE YHEPTUH (OTOHA, BBI3bIBAIOIIETO POTOIPPEKT?

3.4. BapuaHnThl 3alaHi# JIA MOATOTOBKH K TEKYIIeMY KOHTPOJII0 B TeCTOBOI hopme

1. MEXAHUKA
1. Onpenenenue TMHEMHON CKOPOCTH B MEXAHUUECKOM JIBH)KEHUU:
1) BekTopHas BenmuunHa, onpeensieMasi BTOpOil MPOU3BOIHON panyca — BEKTOPa JIBIKYIICHCS

r
r dr
TOYKH 110 BpEMEHH: U =——.
dt
2) BekropHas BenuuuHa, onpenenseMas NepBoil Ipou3BOIHON paguyca — BEKTOpa JIBUXKYIIEHCs
1
r dr
TOYKH I10 BpCMCHU: U=—-.
dt
3) BekropHast BenuumnHa, onpeeseMas nepBoi Npou3BOAHON yIiia IOBOPOTA TENla [0 BPEMEHU:
1
r d
=L
dt
4) BekTopHas BeJIMUYMHA, ONpeessieMasl BTOpOil MPOM3BOAHOM yIiia IOBOPOTa TeJla IO BPEMEHHU:
r d¢
E=—73r.
dt

5) BenuuuHa, onpezaenseTcss MPOU3BEIEHUEM YIJIOBOM CKOPOCTH Ha PaJnyC OKPYKHOCTH, IO
KOTOPOM TOYKa ABUXKETCI: U =w-R.
2. OnpeneneHye TMHENHOIO YCKOPEHUS B MEXaHUYECKOM JIBUKCHUM:

1
o . r dv
1) BekropHas Benu4MHa, OnpeaessieMast epBoi MPOU3BOHON CKOPOCTH IO BPEMEHHU:  d = 7
t
dv
2) BenuunHa, xapakTepu3yoolas ObICTPOTY U3MEHEHHSI CKOPOCTH TI0 MOAYIIIO: a = ? .
1

2
v
3) BenununHa, XapakTepusyromas ObICTPOTY U3BMEHEHHUS CKOPOCTH 10 HApPaBICHUIO: a = e

4) BexTopHas Beln4yMHa, ONpesesseMas IepBoi MPOU3BOAHON YITIOBOM CKOPOCTH 1O BPEMEHHU:

1
r do
E=—om.
dt
5) BektopHasi Benmu4MHA, OmpejaelnsieMass BTOPOM MPOU3BOMHON yria MOBOPOTa MO BPEMEHH:
r
r do
E=—7>.
dt
3. Kakas u3 ¢popmyn BeIpaxaeT nepBbiid 3akoH Hpl0TOHA /17151 MHEpLIMAIbHBIX CUCTEM oTcdeTa?
1 r 1 1 m -m 1 r nor
1) F=ma; 2)F=-F,; 3) F=G%; 4 F=mg; 5 Ecm Y F=0, 710
i=0
1
v =cosnt
4. Kakast 3aBUCMMOCTb BbIpa)kaeT BTOpOil 3akoH HproToHa?
1 T 1 1 -m 1 r nor
1) F=ma; 2)F=-F,; 3)F=G22, 4 F=mg; 5) Ecm F=0, 10

r
1
L =cosnt



5. Kakas 3aBUCUMOCTBh IOKa3bIBAET, UTO BCAKOE ACHCTBUE TEN APYr Ha Jpyra MMeEET XapakTep
B3aUMO/ICUCTBUS?

1 1 1 .
) F=ma; 2) F=-F; 3)F=G™ . 4 F=mg; 5) Eom Y F=0, o
) r
L =cosnt
6. Kakast u3 popMyInpoBOK BBIPa)KaeT 3aKOH COXPAHEHUS UMITYJIbCa:
1) UMnynbc 3aMKHYTOM CUCTEMBI HE U3MEHSIETCS C TEUCHHEM BPEMEHHU.
2) 'eomeTpuueckas cymMmma UMIIYJIbCOB TE€J, BXOASAIIUX B 3aMKHYTYIO CUCTEMY, €CTh BEJIMYMHA
MIOCTOSIHHASI.
3) B 3amkHyTO#l cHucTeMe MeXaHWYeCKas SHEPIrusl COXpPaHSETCs, €ClAu JCUCTBYIOT TOJIBKO
KOHCEpPBATUBHBIE CUJIBI.
4) 3amkHyTas (M30JIMPOBAHHAS) CHCTEMa — ATO MEXaHMYECKash CHCTeMa Tell, Ha KOTOPYIO He
JIEMCTBYIOT BHEIIHUE CHUJIBI.
5) BHemniHue cuiibl — 3TO CHIIbI, C KOTOPBIMHU Ha Tejla MEXaHUYECKON CHCTEMBI IEUCTBYIOT Tea,
HE BXOJSILIHE B IAHHYIO CUCTEMY.
7. Kakas u3 ¢popMyn BeIpaxkaeT CUITY TPEHUS CKOJIbKEHUs?

— . _omm, AR _ . R Y
1) F=—kx; 2)F—GT2, 3) F=mg; 4)F=u-N; 5) F=ma

8. Teno PaBHOMCPHO IMEpEMCIIACTCA I10 rOpI/ISOHTaHBHOﬁ IIOBCPXHOCTU M3 IIOJIOKCHUSA 1B

HOJIOKEHUE 2.
S

»
>

A

1 2
[ ] [ ]

Kakyto paboTy coBepiaeT npu 3TOM CHJIa TSXKECTU?

2
1) A=F-S-Cosa; 2) A=mg-S-Cosa; 3) A=0; 4) [F,-ds; 5) A=mgS.
1

9. Mo1HOCTh B MEXaHUKE 3TO:
1) BexTopHast BenMuuHa, paBHask IPOU3BEACHUIO BEKTOPA CUIIbI HA BEKTOP CKOPOCTH.
2) CkansipHasi BeIMUMHA, paBHas pa0oTe, BHIIOJHEHHON B €IMHUILY BPEMEHHU.
3) CkansipHOoe npou3BeieHue paboThl Ha BpeMs, 32 KOTOPOE OHA BBIMIOJIHEHA.
4) CxansipHoe NMpOU3BECHNE BEKTOPA CUJIbl HA BEKTOP MEPEMEIICHHUS.
5) CkansipHasi BeTUYMHA, paBHAs MPOU3BEICHUIO CHIIBI HA MEpeMElIeHHe M Ha KOCHHYC yrja
MEX1y HUMH.
10. Kunernueckas 3Heprus Tejia npy NoCTynaTeIbHOM JABHKEHHUHU ofpenensercs: popmynoit?
2 2 2 2 42
1) E=mgh; 2) E:kXT; D E=TY . 4 p="0 5 p-"10A

11. TloTeHmabHast YHEPTHUS TeJla MACCON M Ha BBICOTE /i ompenesseTcst GopMyIIou:

2 2 2 242
1) E=mgh; 2)E:kx7; 3)E:Ja) 4y =" 5)E:M

12. TloTrennuanbHas sHEPrus ynpyroaeopMUpOBaHHOTO Tella ONpeaAeseTcs: PopMyIIoun:

2 2 2 242
1) E=mgh; 2)E:kx7; 3)E:Ja) 4y =" 5)E:M

13. 3aKkoH coXpaHEHMsI UMITYJIbCA, 3aTMCAHHBIN IS IBYX TEl MpH abCOIIOTHO YIPYTroM yaape
MMEET BUL:



2 2 2 2
D)y, = (m+m, )it y) LT T T 3)

2 2 2
b | b, _ (my +m, )u

I I Ir I
5 5 5 ; 4) mu, + mL, = mu, +m,u,; 5)

n

Z(Eki +Em) =const .

i=1
14. Monynb MOMEHTA CUJIBI OTHOCUTEIBHO HEMOABUXKHOM ToukH (0) 310!
WYM=F-d, 2)yM=F-t;, 3)M=F-¢; 4 M=F-1;, 5 M=F-w.
rae  d - mie4o cuibl, | - paccTtosiHre OT TOUYKH BpaeHus (0) 10 TOYKU NPUITI0KEHUS CUIIBI, f -
BpeMsl IEUCTBUS CUJIBI, (@ - YTII0Basi CKOPOCTh BpAIllEHUs, & - YTTIOBOE€ YCKOPEHHUE BpallCHUSI.
15. MoMeHT MHEPIMK MaTepUATbHON TOUKH ONpEeAeNsIeTcs: (OpMYIIOu:
D J,=Am-r?; 2)J=>J; 3) J=$ml2; 4) J=%mr2; 5) J=J, +ma’,

rae  Am, - Macca MaTepUalbHOU TOYKH, 7, - PACCTOSHUE OT TOYKH O OCH BPALICHHUS,

| - nyMHA CTEpKHS.

16. MoMeHT MHepLUH Tejla OTHOCUTEIBHO OCH BPAICHUS €CTh!
1 1

) J, =Am -1’5 2) J:ZJi ;0 3) J:Eml2; 4) J:Emrz; 5) J=J, +ma’,
rae
Am, - macca MaTepUabHOW TOYKH, 7, - PAaCCTOSHUE OT TOYKHM IO OCH BpamieHus,l - mimHa
CTEPIKHSL.
17. Teopema lllteitHepa, ompenensiomas MOMEHT MHEPLMU Tela OTHOCUTENBHO JI000H ocu
BpaIeHus, BeIpaxkaeTcs (HopmyIioit:

1 1

) J,=Am -r’; 2) J=ZJl. ; 3) J:Emrz; 4) J:Emlz; 5) J=J, +ma’,

rae  Am, - Macca MaTepUalIbHOM TOYKH, 7; - PACCTOSHME OT TOYKH JI0 OCH BpallleHHs,

1 - npmuHa crepkHsA, J_- MOMEHT HHEPUUM OTHOCHTENBHO NapajlIeIbHOW OCH,
npoxojsuien yepes neHTp Macc C Tena, @ — pacCTOSIHUE MEXy OCSMHU, M - Macca Teja.
18. Kunetnueckas 2Heprus BpalieHus: a0COIOTHO TBEPAOTO TeJla BOKPYT HETIOIBUKHOM OCH:

2 2 2
mo* Jo Jo' mo kx?

1) E= ; 2) E= ; 3) E= ; 4) E=mgh; 5)E:7.

19. TlonHast KHHETUYECKAs SHEPTHS AOCOTIOTHO TBEPAOTO TeMa:

2 2 2 2 2
Mmooy g2t 3y gt M B h 5)E=k"7.

1) E=

20. OcHOBHOE ypaBHEHHE TUHAMHUK{ BpallaTEJIbHOTO ABM)KEHHS aOCOJIOTHO TBEPAOro Tela
UMeeT BUJ:
1
L r 1 r 1 r dL
WYM=J-¢;2)F=m-a; 3)L=J-0; 4 v=w-r; 5) d—=0.
t

21. MOMEHTOM HMITyJIbca TBEPAOTO Tella OTHOCUTEIIbHO HEMOJBUKHONW OCH Ha3bIBAETCS
BEITMYNHA, ornpeensiemMast HopMyIIoi:

1 T 1 1 dL r 1 v >
) L=Jow; 2) p=mv; 3)d—=M; 4) L=const; 5) J =mr~.
t
22. 3aKOH COXpaHEHUSI MOMEHTAa UMITYJIbCA ONPENETSAETCS BEIPAKEHUEM:
1 1 1 dL r 1
) L=Ja; 2) p=mb; 3) ZC=M: 4) L=const: 5) J =mr’,
t

23. 3akon 'yka mist ynpyrux aedopmaruii TBEPIOToO Tela UMEET BU:



F
1)o=E-¢; 2) F=—kx; 3)3:Al—1; 4)yo = g””; 5) F=u-N.

24. 3akoH BCCMHPHOT'O TAT'OTCHUSA IJIA JIFOOBIX JABYX MAaTCpUAJIbHBIX TOYCK:

1 1 Tr . .
) F=mg: 2) F=ma; 3)F=—kx; 4)F=m‘fi—”; 5\ F=Gg 2
t r

r
25. HanpsiK€HHOCTh TOJIS TATOTEHUS ( g) 3TO:

1

F .
DE=Ci 2g=Ls 3e=Y; 4 r=cth 5=l
m m t r m
26. YriioBast CKOPOCTh IIPU BpaIlleHHH aOCOJIFOTHO TBEPAOrO Tela ONpeaesieTcs GopMyIIoi:

De=2: Do=21v: H0=22L., Hael. 5%
R dt J

27. YrioBoe YCKOPESHHE MTPH BPAIICHUH a0COIIOTHO TBEPAOTO TEJIa OMpeeIsieTcs: (POpMYIIOi:

do d’e a M Al
)e=—13; 2)e= ; Ne=—";, de=—; 5Se=—.
) dt ) dr’ ) dr’ ) J ) 1

28. Kak cBs3aHbl MeXly COOOM yrioBas U JIMHEWHAs: CKOPOCTb:

1)g=d_w; 2)w=d_(o; 3y v=w-R; 4) wo=2nv; 5)¢=
dt dt

d’p

dr’

29. Kakoit ¢GopMynoli MOXKHO BBIPa3UTh HOPMAJIBHOE YCKOPEHHE OTICIBHBIX TOYEK
BpAILAOLLEroCsl TBEPIOT0 TeJla YEPE3 €r0 YIIIOBYIO CKOPOCTb:

2
Da =¢r; 2)%:%; 3) a,=w'R; 4)‘11:%; 5) a=\la; +a; .
t

30. Kakoii ¢opmysnoli MOXHO BBIPa3uUTh TAHTEHIMAIbLHOE YCKOPEHHE OTACIbHBIX TOYEK
BpAILlaOIErocsl TBEPJIOTo Tejla Uepe3 ero YriioBoe YCKOpEHUe:

2
Da =sr; 2)a, :%; 3 a —'R; 4) a =%; 5) a=\Ja’+d’ .
t
31. Cuna TpeHus KaueHus onpeensercs GopmMyoi:

) F=p-N; 2)F=u-N; 3)F:%; 4) F=—kc; 5) F=mg.

2. TEPMOJANHAMMUKA U MOJIEKYJISAPHASA ®U3UKA
1. YpaBHEHME COCTOSHUSA UAEATBHOTO ra3a:

1) PV=Const;  2) P=PRa,T; 3) PV="Z0RT; 4 V=V, 5)
M

2
P=—n<E_ >.
3 KUH
2. OCHOBHO€ ypaBHEHUE MOJIEKYISIPHO-KUHETUYECKON TEOPUH:

1) PV=Const;  2) P=Ra,T; 3) PV=ZRT; 4) V=V,aT; 5)
M

2
P=—n<E_  >.
3 KuH
3. UBorepMuueckwnii mporecc BeIpakaercs GopMynoun:

1) PV=Const;  2) P=Pa,T; 3) PV=C2RT; 4) V=VaT; 5)
M

KUH

P:zn<E >,
3

4. I30x0opuvecKuii mporiecc BeIpaxkaeTcsi pOpMYyIIoi:



1) PV=Const;  2) P=Ra,T; 3) PV=ZURT; 4) V=V,aT; 5)
M

KUH

2
P=—n<E_ >.
3
5. N3obapuyeckuii mporecc BeIpakaeTcs GopMysIoi:

1) PV=Const;  2) P=PRa,T; 3) PV=2RT; 4) V=V,aT; 5)
M

P=2n<EW>.
3

6. Ilpu cxatum wupeasbHOro raza ero oObeM yMEHbIIAeTCss B 2 pas3a, a TemIeparypa
yBenuuuBaeTcs B 2 pa3a. Kak u3aMeHuTcs npu 3TOM JaBiieHue ra3a?

1) yBenuuuTcs B 2 paza; 2) yMEHBIIUTCSA B 2 pa3a;  3) yBenu4yuTCs B 4 pasa;

4) ymenbiuuTcs B 4 pa3a;  5) HE U3MEHUTCH.
7. aBrneHue uaeanbHOro Ta3a YMEHBIINIOCH B 2 pa3a, TeMIepaTypa ra3a yBelIudyuiachk B 2 pasa.
Kak usmenwiics npu atom 00beM raza?

1) yBenuumiics B 2 pa3a;  2) yMEHBIIWICS B 2 pa3a; 3) yBequuuics B 4 paza;

4) ymenbiuics B 4 paza;  5) He U3MEHHIICS.
8. Kakas u3 gopmy:n Belpaxkaer 3akoH JlanpToHa?

D e=kT; 2 u=LTRr; 3) P=P+P+P+.+P; 4 PV="TRT, 5
2 2M M

1
P=—nm<0*>.
3
9. Kakast u3 ¢popMys BBIPOKAET pABHOMEPHOE PACIIPEICIICHIE YHEPTUU 110 CTCIICHHS CBOOOIBI?

4 pv="LRr; 5
M

n?’

1) g:lkT; 2) u:iﬁRT; 3) P=R+P+P+..+P;
2 2M

1
P=—nm<v’>.
3
10. Kakast u3 ¢popMyI1 BeIpakaeT BHYTPEHHIOIO SHEPTUIO CUCTEMBI?

) e=2kT: 2) u=LRT; 3) P=R+R+B+.tB: 4 PV=TART: 5
2 2M M

1
P:§nm<uz>.

11. 3akon pacnpenenenns MakcBeiia XxapaKTepU3yeT:

1) paBHOMEpHOE pacHpeeNeHUe YHEPTUH 110 CTETIEHSAM CBOOOIbI;

2) ypaBHEHHME COCTOSHHUS WIECATBHOTO rasa;

3) pacnpeneneHrne MOJIEKYI [0 CKOPOCTSIM;

4) pacnpenencHre MOJIEKYJ B IOTEHIIMAIBHOM CHIJIOBOM I10JIE;
12. 3akoH pacnpenenenus: boiapliMaHa xapakTepHU3yeT:

1) paBHOMepHOE pacmpeneseHiue SHEPTHH MO CTETIEHsIM CBOOOIbI;

2) ypaBHEHHE COCTOSIHUS UAEAIBLHOTO rasa;

3) pacnpenesneHne MOJEKYII 110 CKOPOCTSM;

4) pacmpenenaeHre MOJIEKYJ B IOTEHIIMAIBHOM CHIJIOBOM IIOJIE.
13. YpaBHenue sapneHust 1udy3un npeacrasisercs GopMynoit:

1) F=—77QAS; 2) Q=—xd—TASAt; 3) M:—Dd—’oASAt;
dz dz dz
4)D=§/1<u>; 5)77=%/1<U>p; 6)x=§/1<u>pcv.

14. YpaBHeHUe sBICHUS BHYTPEHHETO TPEHUS MIPEACTABIISICTCS (POPMYIION:



1) F=-n9as: 2) 0=-x Asar: 3y M =-DYL AsAL:
dz dz dz
4)D:%/1<u>; 5)77:%/1<u>p; 6)x:%2<u>pcv.
15. YpaBHeHUE SBICHHSI TETUIONPOBOAHOCTH TPEACTABISICTCS POPMYIIOit:
1) F=-n9as: 2) 0=-x Asar: 3y M =-DYL AsAr:
dz dz dz
4)D=§/1<u>; 5)77=%/1<U>p; 6)x=§/1<u>pcv.
16. Koadpurmuent nuddy3un Beipakaercs GopMyIIoun:
) F=-n@as: 2) 0=-x Asar: 3y M =-DYL AsAr:
dz dz dz
4)D=§/1<u>; 5)77=§/1<U>p; 6)x=§/1<u>pcv.
17. KoapdunueHnt BHyTpeHHETO TPEHUs BhIpaXkaeTcs (opMyIoi:
1 F=-p@as: ) 0=—x2L Asar: 3y M =—D2 AsAr:
dz dz dz
4)D:%/1<u>; 5)77:%/1<u>p; 6)x:%/1<u>pcv.
18. KoapumueHT TerionpoBoHOCTH BeIpakaeTcsi (POpMYJIIOi:
dv dr dp
1) F=—-n—AS; 2) Q=—x—ASAt; 3) M =—D——ASAt;
dz dz dz
4)D:%/1<u>; 5)77:%/1<u>p; 6)x:%2<u>pcv.

19. AnnabaTrueckuM MpoLecCOM Ha3bIBAETCS MPOIIECC, MPOTEKAIOIINA:
1) mpu MOCTOSIHHOW TeMITepaType;
2) Tpu MOCTOSIHHOM JIaBJICHUH,
3) 6e3 oOMeHa sHepruel ¢ OKpy»Karoleil cpeaoi;
4) npu NOCTOSIHHOM 00bEME;
5) HeT MpaBUIBLHOTO OTBETA
20. Kakas ¢popmyra BeIpaskaeT MepBbIil 3aKOH TEPMOIUHAMUKH:

1) PV = %RT . 2)Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.
21. [lepBbIit 3aKOH TEPMOJAMHAMUKH JIJIs1 aIa0aTUUECKOTO MPOIECcCa UMEET BH/I:
1) PV = %RT . 2)Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.
22. IlepBbIil 3aKOH TEPMOJAMHAMUKH 11 ©30XOPUYECKOTO IIPOLIECCa UMEET BUIL:
1) PV = %RT . 2)Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.
23. TlepBblil 3aKOH TEPMOJIMHAMUKH 11 H30TEPMHUUYECKOT0 Ipoliecca UMeeT BUI:
1) PV = %RT; 2) Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.

24. WneanbHbIM ra3 MOMYy4YWJT KOJIMYECTBO TeIuioThl, paBHoe 300/lx u coBepumi padoTy,
paBHyto 100 J[x. Kak n3meHuIacy mpyu 3TOM BHYTPEHHSS DHEPIHs raza’?
1) yBenmmumiack Ha 400 JIx; 2) yBenumumiiach Ha 200 [Ix; 3) ymenbmunack Ha 400 Jx;
4) ymenbmunack Ha 200 J[>x; 5) He U3MEHUNACh.
25. YeMy paBHO HM3MEHEHHWE BHYTPEHHEH SHEpPruu rasza, €Ciii €My Nepefaiu KOJWYeCTBO
TerioTel, paBHoe 300 [k, a BHENIHKUE CUITBI COBEPIIMIIN HAll HUM padoty, pasHoe 500 JIx?
1) 200 Tx; 2) 300 Tx; 3) 500 Ix; 4)800 Ix; 5)0 Ix.



26. UneanbHast TeruioBasi MalinHa, padoTaromas no mukiry KapHo, moixydaer 3a KaXIbli UK OT
Harpesarens 2520 JIx tenna. Temneparypa HarpeBarens 400 K, xonogwisauka 300 K. Haiitu
paboTy, coBeplIaeMyl0 MAIIMHOM 3a OJWMH LHUKJI, W KOJMYECTBO TEIUIA, OTIaBaEMOI0
XOJIOIMIBHUKY 33 OJIMH LUKIL.
1) 600 dx; 2000/1x; 2) 700 JIx; 2200 JIx; 3) 630 JIx; 1890 JIx;
4) 800 [x; 1200 JIx; 5) 1200 Tx; 700 Tx.

27. B peanbHOM rase:

1) He yuyuThIBaeTCs pa3Mepbl aTOMOB (MOJICKYJ);

2) YYMUTBIBAETCS pa3Mepbl aTOMOB (MOJIEKYI);

3) He yYuTBIBA€TCS CHJIbl IPUTSHKEHUS MEXKIY aTOMaMU (MOJIEKYJIaMHt);

4) He y4MTBIBAETCS CUJIbI OTTAJIKMBAHUS MEXKIY aTOMOB (MOJIEKY);

5) y4uTBHIBAETCS CUJIBI MIPUTSHKEHUS MEXKIY aTOMaMH (MOJIEKYJIaMHu );

6) YUYUTBHIBACTCS CUJIbI OTTAJIKMBAHUS MEXIY aTOMOB (MOJICKYJIAMH );
[Ipennaraemeic otBethl: 1) 1,2,3; 2)4,5,6; 3)1,3,4; 4)2,5,6; 5)1,4,5.
28. BHyTpeHHSs SJHEpPIUsl peanbHOro rasa:

1) Gosnbliie BHYTPEHHEH SHEPTUU HICATHHOIO ra3a;

2) MeHbllle BHYTPEHHEN dHEPruu UAeaabHOro ras3a;

3) 3aBUCHT OT TeMIiepaTypbl HAEaTbHOTO ra3a;

4) 3aBUCHUT OT JIaBJICHUS UCATHHOTO Ta3a;

5) 3aBUCHUT OT 00bEeMa UCAIBHOTO Ta3a.

3. JIEKTPHYECTBO U MATHETU3M. 4. KOJIEBAHHUS 1 BOJIHBI.
1. Koropas u3 ¢opmyin Beipaxkaet 3akoH Kymnona?

£ F
) J= o D F=kL 3 E-" 4 A=q(p-0,).
R+r Er q,
2. Tlo xakoit opMmyiie onpeAeNnseTcss HaPsHKEHHOCTh 3JIEKTPUYECKOro Mo TOUEUHOro 3apsiaa’?
HNE=2; 2)E=—2_, NE=L, HE=_"T"_
¢, 4drg,r d 2re,a
3. Io xaxoii popmyse onpesenseTcss HOTEHIMAN I0JI TOYEYHOTO 3apsiia?
q rdr q-d q-d
1) o= ;o 2) = ;3 - = ;. 4) Ap= .
)¢ 4re,r )¢ I 2reg,a ) 9= See, ) Ae 28¢e,
4. Koropas u3 popmy sBIs€TCs ONpeaeneHneM EMKOCTU KOHIeHcaTopa?
pi-t,1, Ne=4; =4, sHr -1,
c ¢ ¢ u @ wc

5. Tlo xakoii ¢popmyse ompenensieTcss 00mas eMKOCTh CUCTEMBI TTOCIIEIOBATEIFHO COCTMHEHHBIX
KOH/JIEHCAaTOPOB.

1 1 1 1 ¢, +c, +..+c¢ 1 1
) —=—+—+..+—; 2)c=c¢+c,+c;+.4¢33) c="—"2"" 1 4) — = ———
c ¢ c c € CyrutC c ¢ +c,

n n

6. ITo kakoii opmyne ompenesnsiercss oOmEas EMKOCTh CHCTEMbI MapalIeIbHO COCTUHEHHBIX
KOHJICHCATOPOB.

1 1 1 1 c,+c,+...+cC

) —=—+—+..+—; 2)c=¢+c,+c;+..4c,; 3)c=—"—2"—1n; 4)
c ¢ c c, € CyrentC,

1 1

c ¢ +c, '

7. UTo Ha3bIBAECTCS AIEKTPUUECKUM TOKOM?
1) XaoTuueckoe ABUKEHUE 3aPSIKEHHBIX YACTHIL;
2) HanpaBiieHHOE ABMKEHUE 3apsHKEHHBIX YACTHII,
3) HanpaBneHHoe ABMKEHHE aTOMOB U MOJIEKYJI;
4) XaoTuueckoe ABUKEHHUE HOHOB.



8. Kotopast u3 ¢popmyn nmpeacTaBiseT 3anuchk 3akoHa Oma Jist ygacTka mernu?
&£ . U . J
1) J= ;0 2)i=yE; 3)J=—; 4)i=—.
R+r R S
9. Kotopas w3 ¢opMyn TpPEACTaBISICT 3aBUCHMOCTh COINPOTHUBICHUS METAJUTMUECKUX

MPOBOJHUKOB OT TEMIIEPATypPbI?

) Q=J’Rt; 2) R =R,(1+at); 3) Q=JUr; 4) R=J%.
t
10. Kotopast u3 ¢opmyn mpeacTaBisieT 3aBUCHMOCTb COIMPOTHBIICHHS OT €r0 T€OMETPUYECKHX
pazmepoB?

0 1 U U
1) R= l+at); 2) R=—; 3)R=p—; 4)R=—; 5 R=—.
) R=R(1+at): ) R=—5: 3 R=pg: HR=": 5 R=—g
11. Koropas u3 dhopmy:n npencrapiser 3akoH Jxoyns-Jlena?
£ 1

1) 0=JRt; 2) R =R,(1+at); 3)J:R+r; 4)R=pE.

12. IepBoe npasuiio Kupxroda?
1) Cymma HanpspKeHU# B 3aMKHYTOM KOHTYpe paBHa ().
2) AureOpandeckas cyMMa TOKOB B 3aMKHYTOM KOHTYpe paBHa 0.
3) AnreOpanyeckas CyMMa TOKOB B Y3JI€ pa3BETBIICHUS IEKTPUUYECKOI 1ienu paBHa (.
4) CyMMa MOTEHIIMAJIOB B y3JI€ pa3BETBICHUS AIEKTPUIECKO 1enu paBHa 0.

13. Kakwue Toku B [-om npasuiie Kupxroda 6epyrest co 3HaKaMH «+» U « —»?
1) Bce Toku OepyTcst co 3HAKaMH «+»
2) Toku, BTeKaromue B y3el OepyTcs cO 3HAKOM «+», a BBITEKAIOIIUE U3 y3Jla — CO 3HAKOM
«=m.
3) Toxu, TeKyIue Mo YacoOBOM CTpeNiKe, OEpyTCs CO 3HAKAMH «+», IPOTHB YaCOBOUM CTPEIKHU
— CO 3HAKOM «—».
4) Toku, cOBMAJalONIME IO HAMpaBICHUIO C HampaBJeHHeM 00Xoja KOHTypa, OepyTcs co
3HAKOM «T», @ TEKyIllMe IPOTUB HAPaBJICHUs 00X0/1a — CO 3HAKOM « —».
14. Bropoe npasuiio Kupxroda.
1) B 3amkHyTOM KOHType anreOpanudeckas cymMMa TaJeHUH HanmpsHkKeHUH paBHa
anredpandecko Cymme 3JIeKTPOABUKYIINX CHIIL.
2) Anre0Opandeckas CyMMa TOKOB B 3aMKHYTOM KOHTYype paHa 0.
3)B 3aMKHYTOM KOHType aireOpaudeckass CyMMa CHJI TOKOB paBHa CyMMe
AIIEKTPOABIIKYLIMX CHII.
4) AnreGpanueckas cymMMa CUJI TOKOB B y3JI€ pPa3BETBICHHON AJIeKTpudeckoi 1enu pasHa (.
15. Kakue Toku Bo 2-om npasuiie Kupxroga 6epyTces co 3HaKaMU «+» U « —»?
1) Toxwu, Brekaronye B y3ei, OepyTcs cO 3HAKAMHU «+», BBITEKAIONINE U3 y3JIa — CO 3HAKOM
«=m.
2) Toku, coBmajaroIIMe MO HANPABICHWIO C HANpaBIeHHEM 00XOaa KOHTypa, OepyTcs co
3HAKOM «T», a TEKyIlIUEe IPOTUB HAPABJICHUS 00X0/1a — CO 3HAKOM « —».
3) Bce Toku OepyTcsi CO 3HAKOM «+.
4) 3HaKM «+» U « —» BBIOMPAIOTCS JUIsI TOKOB ITPOU3BOJIBHO.
16. Tlo xakoit (opmyne ompenensieTcss oOIIee COMPOTHBJICHHE R TIPU TMOCIEAOBATEIHLHOM
COEJIMHEHUH HECKOJIBKUX MTPOBOJIHUKOB?

1 1 >R 1
J— _ = ! . R: R<. -_— = PN
D R ZRi’ 2R R-R,+R -R,+..R R YR=DR; 4 R 2R

n—1

17. Tlo xakou ¢Qopmyne ompenensercs oO0IIee CONMPOTHBICHHE R TIpU MapauIeIbHOM
COCIUMHCHHNHU HECKOJIBKHUX HpOBO,Z[HI/IKOB?
SR

1 1 1
1) —=>R; 2)R=>R; 3)—=> —; 4)R= .
)R Z ’ ) z ’ ) R Z:Ri ) R-R,+R,-R,+..R ‘R _,




18. Yro Takoe p—n mepexon?

1) KoHTakT 1BYX pa3HOPOAHBIX METAJLJIOB.
2) KoHTakT MeTauI-IuaIeKTPHUK.
3) KoHTakT 1ByX BUJIOB MOJIYIPOBOJHUKOB C pa3HbIMH TUIIAMU IPOBOJIUMOCTH.
4) KoHTaKT qBYX THUIIOB 3JEKTPOJIUTOB.
19. Kakoe cBOWCTBO p —n Mepexo/a UCHOJb3YETCs B IOITYIIPOBOAHUKOBBIX T10/1aX?

1) OHOCTOPOHHSSI TPOBOAUMOCTb.
2) 3aBUCHUMOCTb COITPOTUBIICHHS OT TEMIIEPATYypPHI.
3) 3aBUCHMOCTbH CONPOTUBIICHUS OT OCBEIIEHHOCTH.
4) Matast BelIMUMHA CONTPOTUBIICHHS.
20. Kakoe siBjieHHE Ha3bIBAETCS 3JIEKTPOMAarHUTHON MHAYKIIMEH?
1) IlosBreHre MarHUTHOTO MOJIS IPU MPOTEKAHUHU TOKA IO LIETIH.
2) Bpamenue KOHTypa ¢ TOKOM B MArHUTHOM IIOJIE.
3) JeiicTBHe MarHUTHOT'O MOJIS HA MPOBOJHUK C TOKOM.
4) SIBneHue BOSHHMKHOBEHHMS 3JEKTPUUECKOTO TOKA B 3aMKHYTOM IPOBOJSAIIEM KOHTYpPE MPU
M3MEHEHUU MarHUTHOTO MOTOKA, MPOHU3BIBAIOIIETO 3TOT KOHTYP.
21. Koropas u3 popmyn npeacrasisieT OO0 3aKOH IEKTpOMarHuTHON nHAyKuun dapanes?

1) e=J(R+r); 2)5:‘;—(13; 3) @ =BScosp; 4) D=LJ.
t

22. Kakoe siBjieHUE Ha3bIBA€TCA CAMOWHIYKIIUCH?
1) SIBneHre BO3HHMKHOBEHMsSI HWHAYKIMOHHOIO TOKa B LIENM IpPU HIPOTEKaHWHW B HeH
MIEPEMEHHOT0 TOKA.
2) IlosiBneHHe MarHUTHOT'O 1OJIS IPU MPOTEKAHUU TOKA I10 LIETH.
3) Bpaiuenue KOHTypa ¢ TOKOM B MAarHUTHOM IIOJI€.
4) leficTBUE MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
23. Kakoe U3 HMKENPUBEIEHHBIX YTBEPXKACHUN siBisieTcs mpaBuiioM JIeHna Juisi HanpaBiieHUs
WHIYKIIMOHHOT'O TOKa?
1) WHIyKuuoHHBIM TOK MMEET TaKO€ HaIlpaBJIEHUE, YTO €r0 MArHUTHOM I0JIE IPENATCTBYET
M3MEHEHHUIO TOT'0 MArHUTHOTO ITOTOKA, KOTOPOE €ro CO34aJI0.
2) WHAyKUMOHHBIA TOK HANpaBiieH MPOTHUBOMOIOXKHO HAMPABICHUIO 3JIEKTPHUUECKOTO TOKA,
KOTOPBIN €ro co3ia.
3) Hampasnenue HHAYKIIMOHHOTO TOKA ONpPEAENseTcs Mo MpaBuily OypaBuuKa.
4) HampapneHre HHAYKIIMOHHOTO TOKA OTIPEIeNsIeTCs 10 MPaBUily JEBOU PyKH.

24. Tlo kako¥ u3 (popmyn BBIYMCISAETCS BEIUMYMHA CUIIbI AMIiepa?

1)F = quBSina; 2) F=JBISina; 3)J=——; a7=2.
R+r R

25. To xakoi U3 GopMyIl BEIUUCIISETCS BeTHMUnHa cuitbl Jloperma?
_ i — JBl Sina - _ 99 . ___du
1) F =quBSince; 2) F=JBlSina; 3) F=—", 4) F=-n—B-§.
4re,r dx
26. KoTtopast U3 HUXKeNpUBEACHHBIX (hOPMYJT SABIISETCS ONpeAeIeHUEM HHIYKTUBHOCTH KOHTYpa?
2 aj R
DL=puunv; 2)L=—; 3)e=-L—; 4)L=-L.
Il dt w
27. Kotopas u3 HIKETPUBEICHHBIX ()OPMYIT IPEICTABIAET COO0M MHIYKTHUBHOE COTIPOTHUBIICHNE
KOHTypa IEpEMEHHOMY TOKY?
U 1 1
1) R=—; 2)R=p—; 3)R=—; 4) R =oL;
J S wc
28. Kakue kone6aHus Ha3bIBAIOTCS BBIHYKACHHBIMU AJIEKTPUYECKUMH KOJICOaHUSIMU ?
1) Konebanusi, BO3HHMKAWOIINE B CHCTEME IIPH COOOIICHUW I€PBOHAYAIBHOTO 3armaca
SHEPTUH, BCIEACTBUE COOCTBEHHBIX CBOMCTB CUCTEMBI U MPH MPEHEOPEKUMO MAIIBIX MOTEPSIX
SHEPruU Ha BBIJCICHUE TEILIOTHI.
2) Konebanus, CymecTBYyOIUE B CUCTEME TIPU TOCTOSHHOM MOIOJHEHUHN 3a1aca YHEPrHH.



3) Konebanus, mpoucxoasIInue Mo MaTeMaTHIeCKOMY 3aKOHY CUHYCa MJIH KOCHHYCA.
4) Konebanusi, mnpoucxonsdue B LENU C TMEPEMEHHbIM HCTOYHHUKOM TOKa C

DIIEKTPOABIKYILIEH CUIION. & = &, -sin (a)ﬂt)

29. KoTtopast U3 HUKETPUBEICHHBIX (POPMYIT XapaKTepU3yeT HHAYKTUBHOE COTPOTUBICHUE?

2
1) Z= R2+(wL—ij; 2) Rczi; 3) Z= R2+(a)L)2; 4) R, =wL;
wc wc

5. OIITUKA
1. Enununa u3MepeHust ONTUYeCKON CUJIbI TUH3bI?
1) crepagman; 2) mokc; 3)repu; 4) auonTpuid;  S) MeTp.
2. Ontudeckas cuiia JIMH3bI paBHa 2 1. Haiinure ee pokycHOe paccTosHUE.
1)20cem;  2)25cm;  3)50cm; 4)80cm; S5) 1 wm.
3. B kaxoii U3 HIKE EPEUUCIIEHHBIX CPEJl CKOPOCTh PACTIPOCTPAHEHMSI CBETA HanOOJIbIIasl, €CIH
MOKAa3aTeNH MPEJIOMIICHUS 3TUX CPEJl CIEeAYIOIINE:
l)anmas - n=2.41; 2)Bona- n=1.33; 3)cnupr- n=1.36; 4)sarapp - n=1.54.
4. Kakoe 13 crneayronmx ycloBUi yKa3bpIBaeT, YTO JIMH3A pacceBaromias?
1) D=3nntp; 2) F<10cm; 3) D<0; 4)nuna3aBorayras; 5) n3o0paxxeHUEe MHUMOE.
5. Kakoe u3 Hukecneayromux yclIoBUi yKa3bIBaeT, YTo JIMH3a coouparomias?
1) nuH3a BhINyKNast; 2) U300paKeHUE B JINH3E€ MHUMOE;
3) nzo0paxenue B snuH3e npsmoe; 4) D>0.
6. UTo MOXXHO cKa3aTh 00 yriie maJeHHs Jiyda CBETa Ha OBEPXHOCTh pasfielia IBYX Cpel U yrie
NPEJIOMIICHUS, €CIH JyY BBIXOJWUT M3 ONTHYECKH OoJiee IIIOTHOW Cpedbl B ONTHUYECKH MEHEee
IJIOTHYIO?
1) yron magenus 60JbIIIE YIIIa MPETOMIICHNUS,
2) yrou mpenomiieHus: OOJIbIIe yriia MaaeHus;
3) yros npeaoMJIeHHUs paBeH yrily NaJeHus;
7. Kakoil yroa mnpenomieHHS COOTBETCTBYET MPEIENbHOMY YIIy TOJHOTO BHYTPEHHETO
OoTpaxeHus?
1)0% 2)45% 3)90% 4)180°.
8. Kak m3meHnTCS POKYCHOE pacCcTOSTHUE CTEKIISTHHOMN JIMH3BI, €CITH €€ OITYCTUTh B BOAY?
1) He U3MEHUTCS; 2) YBENUYHUTCSA;  3) YMEHBIIUTCA.
9. JIyu cBeta majaeT Ha rpaHuUIly pasjelia IByX Cpell C IoKa3aTeleM IpeloMIIeHus n, U n,. B

KaKHUX CIIy4asiX yroJjl MaJieHus paBeH yIiy NMpeoMIIeHUs?
) n,>n,; 2)n=n,; 3)n<n,.
10. [y KakuX MPOLECCOB XapaKTEPHO sIBIEHUE UHTephepeHIIun?
1) a1 ANEKTPOCTAaTUYECKUX MPOLIECCOB;
2) sl BCeX BOJIHOBBIX MPOLECCOB;
3) A mpoLEeccoB paJiMOaKTUBHOTO pacaja;
4) nnst 31€KTPOMArHUTHBIX MPOIIECCOB.
11. Kakue BOJHBI yIOBIETBOPSIOT YCIOBHIO KOT€PEHTHOCTHU?
1) BOJHBI, UMEIOLIHME OJTMHAKOBBIE (Da3bl M MOCTOSIHHYIO Pa3HOCTH JITMH BOJIH;
2) BOJIHBI, UMEIOIIIME OJIMHAKOBYIO IJIMHY BOJIHBI M IOCTOSIHHYIO Pa3HOCTh (as3;
3) BOJIHBI, HCITyCKaEMbIE€ OJJHUM UCTOYHHUKOM,;
4) BOJHBI, UMEIOIINE PA3IMYHYIO IJIMHY U MOCTOSIHHYIO (hazy.
12. Kakue BOJIHBI MOTYT UHTEp(pEepUpoBaTh?
1) BOJIHBI OT OJJTHOTO UCTOYHHKA CBETA;
2) BOJIHBI, paCIIPOCTPAHSIOIINECS B OJJHOM MJIOCKOCTH;
3) BOJIHBI, UMEIOIIUE OJJUHAKOBYIO SHEPTHUIO;
4) BOJHBI OIMHAKOBOU JUTMHBI M IIOCTOSTHHOM pasHOCTH (a3.
13. IIpu Kakoif pa3HOCTH X0/1a BOSHUKAET yCUJICHNE KoJieOaHui ipu uHTepdepeHnn?



1) mpu pazHOCTH X0/Ja, pAaBHOM YETHOMY UMCILY JIJIMH IOJIYBOJIH;
2) mpH pa3HOCTH X0J1a MEHbIIIE AJIMHBI BOJIHBL;
3) nipu pa3HOCTHU X012, PAaBHOM 1IEJIOMY YUCITY ¢a3;
4) npu pa3HOCTH X0/1a, paBHON HEUETHOMY YHUCIY JJIMH MOJYBOJH.
14. TIpu xakoi pa3HOCTH XO/a BOHUKAET OClIa0JIeHrne KoyieOaHuil mpu MHTEepPEepeHIInn?
1) mpu pazHoCTH X012, paBHOM LI€JIOMY YUCIY AJUH MOJIYBOJIH;
2) mpH pa3HOCTH X0/1a, PABHOI HEUETHOMY UHUCIY JJIMH MOJIYBOJIH;
3) mpu pa3HOCTHU XOJ]a MEHbIIIE IJTUHBI BOJIHBI;
4) mpu pa3HOCTH X0J1a, PaBHON YeTHOMY YHCHy (a3.
15. Kakoe ¢usnueckoe sBICHUE OTHOCUTCS K AUGPAKIIUKA BOJTH?
1) sBnEeHUE HAJIOKEHUS BOJH, B pE3yJbTaTe YEro IOJy4yaeTcsl OIpeiesieHHas KapTUHA
MaKCHMYMOB U MUHUMYMOB;
2) siBieHue OruOaHus BOJHAMH MPETIATCTBUS;
3) paznoxkeHue OENOro cBeTa Ha COCTABJISIONINE 1IBETA;
4) siBIeHUE OCNIA0JICHHS CBETOBBIX BOJIH MPU PACIPOCTPAHEHUU B CPEJIC.
16. IIpu KakOM ycIOBHH MOKHO Habm0aaTh AUdpaKkinio BOIH?
1) ecnu ayvHA BOJTHBI BO MHOT'O Pa3 MEHbIIIE pa3MepoB Ipeamera?
2) ecnu JUIMHA BOJIHBI paBHA YETHOMY YHCITY aMIUTUTY KOJeOaHMiA;
3) eciu JyIMHA BOJIHBI COM3MEpHUMa C JIMHEWHBIMU pa3MepaMHu MPeIMETa;
4) ecnu (aza KoaeOaHU HEMPEPHIBHO H3MEHSETCS.
17. Kakoe siBlieHHE CBUIETEIBCTBYET O TOM, YTO CBET IIPEJCTABIISIET COOO0 3JIEKTPOMarHUTHHIE
BOJIHBI?
1) naTepdepeHnus crera;
2) nudpakius CBETOBBIX U JIEKTPOMATrHUTHBIX BOJIH;
3) morJIoIIeHNE CBETA MPU PaCIIPOCTPAHEHUH B CPEJIC;
4) cKOpOCTh PACHPOCTPAHEHUS CBETA U 3JEKTPOMAarHUTHBIX BOJIH B BaKyyMe.
18. CKOJNBKO JUIMH BOJH MOHOXPOMATHYECKOTO CBETa C 4acToToi konebamuit v =5-10"T1
yIAOXKHTCS Ha myTH aiauHor | =1.2mm B Bakyyme?
1)2; 2)10; 3)500; 4)2-10°
19. Yto npoMCXOOUT C JIydoM O€Ioro cBeTa IMpU MPOXOXKJIECHHUM Yepe3 TPEeXTPaHHYIo
CTEKJISIHHYIO TpHU3My, €CIIM TIIOKa3aTellb MPEJOMJIEHUS MpU3Mbl Oobllle MOKa3aTels
IIPEJIOMIIEHUS OKPY’KAIOILEN cpeabl?
1) JIyd cMeniaetcs BBIXOS U3 IPU3MbI B HAIIPABJIEHUH MapajlieIbHOM HaualbHOMY;,
2) Jly4 OTKJIOHSETCS;
3) Jly4 oTKJIOHSETCS K BEPIIMHE MIPU3MBI U IIPU STOM Pa3jiaraeTcs Ha BETHBIE MTyUKH;
4) JIy4 OTKJIOHSETCS] K OCHOBAHUIO IPU3MBI U IIPU 3TOM Pa3jiaraercsi Ha I[BETHbIC MMyUKH.
20. Kakue ¢usnyeckue SBICHUS MPOUCXOAAT C JTydoM O€Joro CBeTa MpHU MPOXOXKIACHUU Yepes3
CTEKJISIHHYIO TPEXTPAHHYIO IpU3MYy?
1) untepdepenuus;
2) nudpaxys ¥ IperoMIIeHHE;
3) mpenomMiieHre U JUCTIEPCHS;
4) untepdepeHys U AUGpaKIHsL.
21. Jlyun kakoro MOHOXpOMAaTHYECKOI'O CBETAa UMEIOT HAaMOOJIBILIYIO UTMHY BOJIHBI?
1) duoneroBsie;  2) opaHkeBbIe; 3) 3eleHble;  4) KpacHBIE.
22. Jlyun Kakoro MOHOXpPOMAaTHYECKOI'O CBETAa UMEIOT HauOOJIBILIYIO YACTOTY KoJeOaHun?
1) 3enensle;  2) cuHHe; 3) KpacHble;  4) OpaH)KEBBIE.
23. Uto onpenenseT LUBET Jyda ¢ TOYKH 3pEHHS BOJTHOBOM MTPUPOIbI CBETa?
1) ammutyna Konebanuit; 2) CKOpOCTh PaclpOCTPaHEHUS BOJIHBL;
3) daza xoneOanmii BOJHBI; 4) IJWHA BOJIHBI, S5) 9YacTOTa BOJHBI.
24. Tlo kaKOMy 3aKOHY PacCEeMBaIOTCsI CBETOBBIE JIyYH B aTMochepe?

1 1
DAY 2) A 3) —; 4) —.
) ) )/14 )/1



25. B ueM COCTOUT pazaudue MeX1y €CTECTBEHHBIM U MOJISIPU30BAHHBIM CBETOM?
1) B CKOPOCTH pacpOCTpaHEHHUsI CBETOBOW BOJIHBI;

2) B IUIOCKOCTH KOJIEOAHUN HAIPSHKEHHOCTEH AJIEKTPHUUYECKUX U MAarHUTHBIX BEKTOPOB CBETOBOM
BOJIHBI;

3) B IOTJIOIIEHUH CBETOBOM BOJIHBI BEIIECTBOM;

4) B paccestHMM CBETa MEJIKUMH YaCTUI[AMHU M MOJIEKYJIaMH BEILIECTBA.

26. Kakue BelecTBa Ha3bIBalOT ONTUYECKH AKTUBHBIMU?

1) KOTOpBIE MOTJIOLIAIOT CBET;

2) KOTOpBIC U3MEHSIOT HAMPABJICHUE PACIIPOCTPAHEHUS CBETA;

3) KOTOpBIE BpaIllalOT MJIOCKOCTh MOJSPU3AINY CBETA;

4) KOTOpBIC pa3iararoT Oelblidi CBET B IBETHOM CIIEKTP.

6. OCHOBBI ATOMHOM U IAEPHOM ®U3UKH

1. KBanToBas ¢u3nka u3yvaer sBJICHUS:

1) mpoucxozsiue co CKOPOCTAMU CPAaBHUMBIMU CO CKOPOCTBIO CBETA;

2) npoucxoJdIiue B MakpoMmHpe, NMpU OObSICHEHHMM KOTOPBIX KilacCcHueckass (U3MKa HHOIJa

BCTpEYaeT 3aTPyAHEHNUS;

3) npoucxozsIue B MAKpOMUpPE, KOTOpbIE Kiaccudeckas (pru3nka oObsICHUTh HE MOKET;

4) npoucxosAUIMe MPU BBICOKUX JIABJICHUSIX U OUEHb BBICOKUX TEMIIEPATypax;

5) yka3aHHbIe B TyHKTax 1) u 3).

2. KBanroBas runore3a Ili1anka cOCTOUT B TOM, 4TO:

1) u3nydeHue U MOIJIOIIEHUE CBETAa IPU BBICOKUX TEMIIepaTypax MPOMCXOIUT HENpEpbIBHO, a

IIPU HU3KUX — IUCKPETHO, T.€. ONpPEeACICHHbIMU OPLUUAMHU (KBaHTaMH);

2) u3Iy4eHue cBeTa MPOUCXOAUT AUCKPETHO, a NOMIIONIEHUE — HEIIPEPHIBHO;

3) u3ny4yeHue U MOTJIOLEHHE CBETA IPOUCXOAUT TUCKPETHO;

4) uzny4yeHue W TOTJIOLICHUE CBETa MPOMCXOJUT TOJIBKO MpPH Iepexojie aToMa U3 OJHOro

CTaIlMIOHAPHOI'O COCTOSIHUS B IPYTOE;

5) xBaHT cBeTa ((hOoTOH) 001aJaeT KaK KOPIYCKYISIPHBIMHU, TaK U BOJTHOBBIMH CBOIMCTBaMHU.

3. Kak u3meHuTCs 4acToTa N3IIy4eHHs, €CIIM YHEPTUIO KBAaHTA YBETUYIHUTCS B 2 paza?

1) yBenuuutcs B 4 pa3a; 2) yMeHbIIUTCS 4 pa3a; 3) He UBMEHUTCS;

4)yBenuuutcs B 2 pa3a; S5) yMEHBIIUTCS B 2 pasa.

4. Kakas ¢opmyna onpezaenser uMnyibc GpoToHa?

D p=me; 2) p="Y5 3y p=ti 4y p 0yl
c A c A

5) Bce npuBeeHHBIE B MyHKTaX 1,2 1 3 GOpMyJIbI SIBISIFOTCS TPABUIIbHBIMHU.

5. Ot KakMX MapaMeTpoB 3aBUCHUT 3Ha4eHUE (OTOTOKA HACBILICHUS?

1) ot sHEeprum GpoToHa; 2) OT CBETOBOTO IMOTOKA; 3) OT YaCTOTHI OOIY4AOIIEro CBETA;

4) OoT CBETOBOrO MOTOKAa M OT YAacCTOTHI OOJIyYalOLIero CBETa; S5) OT CKOPOCTH BBUICTAIOLIUX

AIIEKTPOHOB.

6. YpaBHenue ¢porodddexra npu ycioBuu 3anupanus GOTOTOKa UMEET BUJ:

2
muvo

1) hv=A+ ; 2 hvy=A; 3)hw=A+eU,; 4) v=myc’; 5) h%:p.

7. Kakue GaxkTopbl OnpeAesnstoT KpacHyto rpanuiy Gotosdgexra?

1) sHeprust poToHa; 2) HaNpsHKEHUE MEXKIY aHOJOM M KaToJIOM; 3) JUIMHA CBETOBOW BOJIHBI,

4) BemiecTBO aHOJA; 5) BEILECTBO KaTo/a.

8. Ilpu ocBelieHny MIACTUHBI 3€JIeHbIM cBeToM (oTodddekTa HeT. byner nu oH HabIOAaTHCS
py 00JIy4E€HUH TOW e MIACTUHBI KPACHBIM CBETOM?

1) Her;

2) na;

3) Oyner, eci HHTEHCUBHOCTbh KPACHOT'O CBETA OOJIbIIE, YeM MHTEHCUBHOCTD 3€JIEHOTO CBETA;
4) Her, T.K. paboTa BbIX0/1a IEKTPOHA U3 IJIACTUHBI Oy/ET ele OOoJIbIIIe;

5) HeT oTBeTA.



9. JlaBieHue, oka3bIBaeMOE Ha TeJia 3JIeKTPOMAarHUTHBIM H3JTy4€HHUEM, MOYKHO OOBSICHUTB?

1) TonbKO HAa OCHOBE KBAaHTOBOW TEOPUHU;

2) TOJIBKO Ha OCHOBE BOJIHOBOM TEOPUH;

3) Ha OCHOBE KBAaHTOBOW W BOJTHOBOW TEOPHH,

4) ucrionb3ys AU pa3INdHbIX TEJ pa3Hble TEOPUU;

5) BO3HUKHOBEHHEM MEXaHUYECKUX CHJI 32 CUET JICKTPOMArHUTHOTO MOJIS.

10. OnrHAKOBO JIM TaBJIEHUE, OKA3bIBAEMOE CBETOM, Ha YEPHYIO HJIU OEIyI0 TOBEPXHOCTb.

1) oguHAaKOBO;

2) Ha Genyro MOBEpXHOCTh JaBJICHHE CBETa OOJIbIIIE;

3) Ha YepHYIO MOBEPXHOCTH JAaBJICHUS CBETa OOJbIIIE;

4) pe3ynbTaT 3aBUCHUT OT JJIUHBI CBETOBOW BOJIHBI, MAJIAIOIIEH HAa 3TH IOBEPXHOCTH;

5) pe3yabTar 3aBUCHUT OT 3HEpPruu (POTOHOB.

11. Kakue cBoiicTBa cBera moarsepxkaaet 3gpdext Kommnrona?

1) addexr Komnrona He 1aeT BOZMOXKHOCTH JIelaTh BHIBOJIBI O CBOMCTBAaX CBETA;

2) BOJIHOBBIE CBOMCTBA CBETA,

3) KBaHTOBO-BOJIHOBHIE CBOWICTBA CBETA;

4) KBaHTOBbIE CBOWCTBA CBETA;

5) Ha ocHoBe »Hddekra KomnroHa MOXHO caenath, BBIBOJI, YTO CBET CIOCOOEH
PacIpoOCTPaHATHCS TOIBKO B aOCOIIOTHO YIIPYTHX Cpeaax.

12. B kakoMm ciiyuae SHEprusi aToMa BOJOpoJa OOIbINe: KOTJa JJIEKTPOH HAXOIUTCS Ha
YAQJICHHOH OT siipa OpOUTE MM Ha caMOi OJIM3KOM K sApy?

1) Ha ynaneHHo# oT siapa opoure;

2) Ha camMoi OJIM3KOM K siIpy OpOHTE;

3) sHeprus aTomMa OJMHAKOBa B 00OUX CITyyasix;

4) aToM BOJOpOJa MMEET HAMOOJBIIYI0 DHEPTHI0O B MOMEHT Iepexojia ¢ OJM3KOM OpOMTHI Ha
yIaJeHHYIO;

5) HeT oTBeTAa.

13. Ha kakyro craliioHapHyto OpOUTY MEPEXOIUT IEKTPOH B aTOME BOIOPO/Ia IPU UCITYCKaHUU
BUJIUMBIX JIy4eit?

1) co BTOpO# Ha EPBYIO;

2) ¢ mo0oii Ha TIEPBYIO;

3) c mepBoii Ha THO0YIO;

4) ¢ mo0oi Ha TPETHIO;

5) ¢ mo0oii Ha BTOPYIO.

14. VimeeTcst U CBSI3b MEXKYy YaCTOTOM OOpaIlleHUsI HIEKTPOHA BOKPYT siipa aToMa BOJAOPOIa U
4acTOTOM ero u3inydeHus?

1) umeercs;

2) He UMeeTcs;

3) mMeeTcsl, eClIi 9acToTa OOpaIIeHus SJIEKTPOHA MHOTO OOJIBIIIE YaCTOTHI U3ITyICHHS,

4) umeercss TONBKO JJIsI OpOMT, paaAMyChl KOTOPBIX  YAOBJIETBOPSIIOT COOTHOIICHUIO:
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5) umMeeTcsl, eclii 4acToTa 0OpalleHus JIEKTPOHA MHOTO MEHBIIIE YaCTOThI U3JTyUSHHS.
15. CkoJbKO KBaHTOB € Pa3jIMYHOW SHEPrUer MOXET UCIMYCKaTh aTOM BOJAOPOAA MPHU MEpPEXoae
3JIEKTPOHA C TPeTheil OpOUTHI Ha MEPBYIO?
1) onuH kBaHT; 2) Ba KBaHTa; 3) TpW KBaHTa; 4) 4eTbIpe KBaHTa; S5) NATh KBAHTOB.
16. Cornacno runotese ne bpoins:
1) TONBKO 9JIEKTPOHBI O00NAaJAlOT HApsily C KOPIYCKYJISPHBIMH TakXXe W BOJIHOBBIMU
CBOMCTBaMH;
2) TOBKO (POTOHBI 00JIAAAIOT KaK KOPIYCKYJISIPHBIMU, TaK U BOJTHOBBIMU CBOWCTBaMH;
3) yacTuLbl HE MOTYT 00J1a/1aTh BOJTHOBBIMU CBOWCTBAMM, €CITH X Pa3Mephl MPEBHIIIAIOT 107 m;
4) nrobas yacTuua obnagaeT Hapsdy ¢ KOPIYCKYJISIPHBIMHU, TAK)KE M BOJHOBBIMHU CBONCTBaMU;



5) BonHBI J100OW mTpUpOABI O0JIAZAal0T, B TOH MJIM WHOW CTENEHH, KOPIYCKYJISIPHBIMU
CBOMCTBaMH.
17. M3 COOTHOIIEHHS HEONPEAEIECHHOCTEH Il KOOpPAMHAT M HMIYJIbCOB (HampuMep,

Ax-Ap > i) Clemyer:
2

1) €CJIM MUKpOYACTHULA HAXOAUTCA B COCTOAHUHN C 1OCTATOYHO TOYHBIM 3HAUCHUCM KOOPAUHATHI
(AX —> 0), TO COOTBCTCTBYIOIIAd MNPOCKIUA €C HMIIYJIbCa B 3TOM COCTOSAHHU OKa3bIBACTCA

COBEPIICHO HEONPEICIICHHON (Apx - 00) , 1 HA00OPOT;

2) MUKpOYacTUIa HAXOJAUTCS B COCTOSIHMM, KOI/Ia HU €€ KOOPAMHATy, HU COOTBETCTBYIOLIYIO
IIPOEKILIHIO €€ UMITYJIbCa TOYHO ONPEICIUTD HENb3s;

3) eciin MHMKpOYacTHLlAa HAaXOIUTCS B COCTOSHHUU C TOYHBIM 3HAUEHUEM KOOPJAUHATHI, TO U
3HAYCHUE COOTBETCTBYIOLICH MPOCKLIUH €€ HMIyJIbca B OTOM COCTOSHHUM MOYKHO TOYHO
OIPEEIUTh;

4) 4ro yacTuLa 00J1aAaET OJJHOBPEMEHHO KOPITYCKYJISIPHBIMU M BOJIHOBBIMHU CBOMCTBaMU;

5) 4To YacTMIla HE MOXET OJHOBPEMEHHO 00J1aaTh KOPHYCKYSIPHBIMH U BOJIHOBBIMH
CBOMCTBaMH.

18. ®usnyeckuil cmbIci BOJHOBOM (GYHKUMU (¥ - (YHKLUUHU), ONUCBHIBAIOLIEH COCTOSHHE
YaCTULBI COCTOUT B TOM 4YTO:

1) 3HaueHue BOTHOBOW ()YHKIIMH PABHO BEPOSTHOCTH HAXOXKACHUS YaCTHUIIBI B DJIEMEHTE 00beMa
dV B MOMEHT BpEMEHH .

2) BonHOBass (PyHKLMS OIpENeisieT MOJI0KEHUE YaCTULbl B IPOCTPAHCTBE B JAHHBI MOMEHT
BPEMCHU [ .

3) KBaapaT MOAYJIS BOJIHOBOW (DYHKIIMM paBEH OTHOIICHUIO BEPOSATHOCTH HAXOXKAECHUS YaCTHIIbI
B MasioM 00beMe dV K 3ToMy 00beMy (TUIOTHOCTH BEPOSITHOCTH);

4) 3Has BOJIHOBYIO (YHKIIHMIO, MOKHO OINpPENEIUTh TPACKTOPUIO JBWXEHHUS 4YacTUIBl B
MPOCTPAHCTBE;

5) HeT oTBeTA.

19. Kakoe u3 yrBep:k/ieHul sBisieTcst BepHbIM. Y paBHeHue Llpeaunrepa

(Al//+2}_Z—T(E—u)(//:Oj:

1) cTporo moka3pIBaeTCs MaTeMAaTUYECKUMHU METOIaMU;

2) UMeeT peryaspHOe pelleHWe NpHU JIOOBIX 3HAaYeHHWsIX Mapamerpa FE (MOTHOW SHEpruu
YaCTHIIbI),

3) UCTIONB3YIOTCS TOMBKO AJISl PEIICHUS 3aauu 00 SHEPreTUYECKUX YPOBHSX DJIEKTPOHA B aTOME
BOJIOPO/IA;

4) mocTynupyeTrcss Tak K€, Kak B KJIACCMYECKOM MEXaHUKE MOCTYJIHMPYETCS BTOPOU 3aKOH
Hrrotona.

20. Kakoe u3 MpHUBEACHHBIX YTBEPKIACHHUN SBIsieTcs HeBEepHBIM. COOCTBEHHBIN MEXaHUYECKUI

MOMEHT UMITyJIbca (CIMH) L 3JeKTpoHa:

1) BBeneH ans oObsicHeHus onbiToB IlITepHa u I'epiaxa no pacuienyieHuIo y3Koro mydka aToMoB
BOJZIOPOZIa B CUJIBHO HEOJHOPOIHOM MarHUTHOM I10JI€;

2) 3TO BHYTpEHHEE HEOTHEMIIEMOE CBOMCTBO 3JIEKTPOHA, MMOJOOHO €ro 3apsay U Macce;

3) KBaHTOBas BEIMUYMHA, HE UMEIOLIAs KJIACCUYECKOT0 aHAJIOra;

4) KBAHTYCTCA I10 3aKOHY LS =h A éS(S + 1) , IT€ § - CIIMHOBOC KBAHTOBOC YHCJIO,

5) ecTb BeMYMHA CKaJIsIpHAsL.
21. YT1BepxIeHHE: «B OJHOM MU TOM >K€ aTOMe HEe MOXXET ObITh Ooyiee OIHOTO 3JEKTPOHA C

OJIMHAKOBBIM Ha0OPOM UYeTBIPEX KBAaHTOBBIX Uucen n, |, m; U m » NpeacTaBiseT co0oit?
1) Bropoii mocrynar bopa;  2) npunnun [laynu;  3)rumoresy ae bpoiins;
4) runoresy Ilnanka; 5) IpUHLIKI HEPA3INYUMOCTH TOXAECTBEHHBIX YAaCTHULL.



22. SInpo aTOMOB Y U30TOIIOB OJJHOT'O U TOTO Y€ 3JIEMEHTA COAepKaT?

1) oaMHAKOBOE YKMCIIO0 HEMTPOHOB, HO PA3JIMYHOE YKCIIO IPOTOHOB;

2) OIMHAKOBOE YMCJIO IPOTOHOB, HO PA3IMYHOE YUCIIO HEUTPOHOB;

3) KOJIMYECTBO HEUTPOHOB PaBHO KOJIMYECTBY IPOTOHOB;

4) 0AMHAKOBOE YHCJIO AIEKTPOHOB;

5) pa3aMyYHOE YHCIIO 3JIEKTPOHOB.

23. Kakue yTBepkK/IE€HUS Ul SHEPTUU CBSI3U Spa SABISAIOTCS BEPHBIMU?

a) DHEprus CBS3U sipa paBHA TOW SHEPIUHU, KOTOpas BbLAEISAETCA INpU 0O0pa3oBaHUM Aapa U3
OTJIEIbHBIX YACTHII;

0) PHeprus CBsI3U sApa — 3TO SHEPrus, HeoOXoauMmas Ul IMOJHOIO pPACLICIJIEHUs sApa Ha
OT/I€JIAHHBIE YaCTHUILIbI (HYKJIOHBI);

B) DHEPIrus CBS3U si/ipa paBHA TOW SHEPTUU, KOTOPast MOTJIOIIASTCS IPU CUHTE3E AApa.

1) TonbKO yTBEpXKACHHUE a); 2) TOIBKO yTBEpXKIAeHHE 0); 3) TOIBKO yTBEP)KICHHUE B);

4) yrtBepxkneHus a) u0); 5) yrBepxkaeHus 0) U B);

24. ledekt Macchl siapa 3T0:

1) BenM4MHA Pa3HOCTH CYMM MAacC BCeX HYKJIOHOB M 00Pa30BaHHOIO U3 HUX aTOMHOTO SJIpa;

2) OTHOIICHHE MEXIYy CYMMapHOM Maccod HYKJIOHOB, HE CBSI3aHHBIX MEXIYy COOOH, u
CYMMapHOM Maccol TeX k€ HyKJIOHOB, CBSI3aHHBIX MEXly co00ii B sifjpe aToma;

3) BenMuMHA, Ha KOTOPYKD BO3pacTaeT Macca BCEX HYKJIOHOB IpUd 00pa3oBaHUM U3 HHUX
aTOMHOI'0 51/1pa;

4) pa3HOCTh MEXIy CYMMapHOW Maccoll HEHWTPOHOB W CYMMapHOM Maccodl MpPOTOHOB,
coJiepxKalmxcs B spe;

5) pacuiemieHue sapa Ha OTAEIbHbIE HYKJIOHBI.

25. Kakast u3 npuBeeHHbIX (POpMYJT OMMCHIBAET OCHOBHOM 3aKOH PaJIMOAKTUBHOIO pacnaja?
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26. Kakoii 3apsi1 MMEIOT ¢ — 4acTulla, [ —4acTula U ¥ —U3JIydeHue?
1) o —dacTtuna — MOJOXKUTENbHBIN; [ —4YacTulla — OTPULATENbHBIN; ¥ —HU3JIydeHUE HE HMEEeT

3apsaa;
2) a—dactuna — OTpULATENbHBIN; [ —YacTUIa — MOJOXKHUTEIbHBIN; y —HU3JIydeHUEe HE HMEEeT
3apsa;

3) o¢—yactuna — He WHMeeT 3apsaa; [ —uacTula — OTPUUATENbHBIM; ) —HU3IydeHHE -
MMOJIOKUTCIBHBIN;

4) a— uyacTuna — TOJOXHUTEIbHBIM; [ —yacTHlla — HE HMMEeT 3apsjia; Jy — HU3JIydeHue -

OTPULIATEIIbHBIN;
5) o — yacTHIla — NOJOXKUTENbHBIN; [ — YacTula U y —HU3JIy4eHUE - HE UMEeT 3apsia;

27. Kakue siiepHble MPOLECCHl NPUBOAAT K CTPYKTYPHOM NEPECTPOMKE SAEpP aTOMOB, a KAKUE
HET?

1) ao—, f— pacnazn He U3MEHSIOT COCTaB sJipa, ¥ — U3JIYyYEHHUE — U3MEHSIET;

2) a—pacnagu y —U3Iy4eHHE U3MEHSIOT COCTaB si/ipa; [ — pacraj HeT;

3) f—pacnanu y —u3JIydeHUE U3MEHSIOT COCTaB Spa; & — paclaj HET;

4) a—, [— pacnag U3MEHSIOT COCTaB Apa, ¥ — U3JIyUE€HUE — HET;

5) a—, p— pacnan u y— U3IyYEHHE U3MEHSIOT COCTaB SAPa;

28. Kakue peakiiuu Ha3bIBAIOTCA AEPHBIMU?

1) peakuuu, Ipu KOTOPBIX SAPO MOMJIOMIAIOT SHEPTHIO;

2) peakuuu, Ipu KOTOPBIX PO UCIIYCKAIOT SHEPTHUIO;

3) npeBpaleHuss aTOMHBIX SA€p MPH B3aUMOJEHCTBUM MX C HJIEMEHTApPHBIMHM YaCTULAMU WU

JPYT C IPYroM;



4) BepHBI BCe ONpEENICHUs JaHHbIE B yHKTax 1-3;

5) cpenu IaHHBIX ONMpeAeNeHU HET BEPHOTO.

29. Jlns mpoTeKaHWsS YIPaBISIEMOW SACPHOW IEMHOW pPEaKIuu HEOoOXOIUMO, YTOOBI
KO3 PHUIMEHT pa3MHOKCHHUS HEHTPOHOB OBLI:

1) 6onbie 1; 2) paBen 1; 3) menbiue 1; 4) mense 10;

KO3 (UIMEHT pa3MHOKEHUSI HEUTPOHOB MOXKET MPUHUMATD JTI000€ 3HaYCHHE.

30. SlnepHble peakMy CUHTE3a JIETKUX SAEp aTOMOB Ha3bIBAalOTCS TEPMOSIEPHBIMU, IOTOMY UTO
OHH BO3MOXHBI:

IIPU HU3KUX TEMIEPATYPAX;

IIPU BBICOKUX TeMIIepaTypax (mopsaka 10° - 10° K);

IIpU CBEPXHMU3KUX TeMieparypax (nopsizaka 0,01 — 0,1 K);

IIPU CBEPXBBICOKHMX TeMIIepaTypax (ImopsaKa 10" - 10’ K);

IIpY TEMIIEPATYpax, YKa3aHHbIX B IyHKTaxX 2) U 4).

4. METOJJUYECKHUE MATEPUAJIbI, OMNPEJEJSIOIIUE ITPOIIEJYPHI
OLIEHUBAHHMS 3HAHMM, VYMEHWH, HABBIKOB W (MJIM) OIIBITA
JESTEJBHOCTH, XAPAKTEPU3YIOIIUX  DTAINBI  ®OPMUPOBAHUSI
KOMIIETEHIIUI

Jlexuuu OLIEHMBAIOTCS MO INOCEUIAEMOCTH, AKTUBHOCTH, YMEHMIO BBIIEIUTH TIJIaBHYIO
MBICIIb.

JlaGoparopHble 3aHATUS OLCHUBAIOTCS IO CAMOCTOSITEIbHOCTH BBIIOJHEHUS DPalOTHI,
IPaMOTHOCTH B 0()OPMIIEHUH, IPABUIBHOCTH BBIMOJIHEHUS.

CaMmocrosiTenbHasi paboTa OLEHUBAETCS MO KadeCTBY U KOJUYECTBY BBIIOJHEHHBIX
JIOMAIlHUX WM KOHTPOJIbHBIX paboT, TPaMOTHOCTM B O(OPMIIEHUH, MPaBUIBHOCTU
BBITIOJTHEHMS.

ITpomerxyTouHas arTecTanus NpOBOIUTCA B (hOpMe 3aueTa U SK3aMeHa.

Jlyig mony4eHust 3a4eTa U dK3aMeHa CTYAEHT OYHOM (popMbl 00yUeHHUs TOJIKEH B TEUEHUE
ceMecTpa aKTHUBHO TMOCelaTh JIEKUMH M TNPUHUMATh y4yacTHe B OOCYKICHHU BOIPOCOB
KaCarolUXCsl U3y4aeMON TEMbI, BBIIOJIHUTH U 3aIIMUTUTh OTYETHI MO MPAKTUYECKUM 3aHATHSIM.

JlUis monmyyeHMsl 3adyeTa M 9K3aMeHa CTYACHT 3a04HOil (opMbl 00ydeHUs JOJKEH
HamucaTb KOHTPOJBbHYIO paboTy, aKTHBHO TMOCEIIaTh JIEKIUHM W TNPUHUMATh YydacTHE B
00CYX/IEHUH BONPOCOB KACAIOIIMXCS M3y4yaeMOW TEMBbI, BBIIOJIHUTH U 3aIUTHTH OTYETHI 110
MPAKTUYECKUM 3aHITHUSIM.

Kputepun oleHKH 3ayeTa M 3K3aMEHa MOTYT ObIThb HOJY4YEHbl B TECTOBOH (opme:
KOJINYECTBO OayIoB WM  yJOBIETBOPUTENBHO, XOpOLIO, OTAM4YHO. Jlig  mosyyeHwus
COOTBETCTBYIOILIEH OLIEHKM Ha 3a4eTe M JK3aMEHE I0 KypCy HCIOJIb3YETCs HAKOMMUTEIbHAs
cuctema OalbHO-PEUTHHIOBOM PabOTHI CTYJAEHTOB. MIToroBas oleHka CKIaIbIBa€TCsI U3 CyMMBbI
0aJuIOB MJIM OLIEHOK, MOJyYEHHBIX MO0 BCEM pa3lielaM Kypca U CyMMBI OaJlJIOB MOJYyYEHHOH Ha
3a4yeTe M dK3aMeHe.

Tabmuma 4.1 - Kputrepun orieHKH ypoBHS 3HAHUN CTYJIEHTOB C HCIIOJB30BAaHUEM TECTa
Ha 3a4eTe WIK dK3aMeHe M0 Y4eOHOI NUCIUTUIHHE

Onenka XapakTepUCTUKH OTBETA CTY/IEHTA
OTan4HO 86-100 % npaBUIBHBIX OTBETOB
Xopouio 71-85 %
Y 10BJIETBOPUTEIIHHO 51-70%
HeynoBneTBopuTenbHO Menee 51 %

OLIGHKa GauYTCHO» COOTBCTCTBYCT KpUTCPpUAM OIICHOK oT KOTIHUYHO» 0
«KYOOBJICTBOPHUTCIBHO.



OrieHKa «HE 3a4TEHO» COOTBETCTBYET KPUTEPHIO OLICHKH «HE YAOBIETBOPUTEIHHO.

KonuuecTtBo OamyioB M OlLiEHKa HEYAOBICTBOPUTENIBHO, YAOBIETBOPUTEIBHO, XOPOIIO,
OTJIMYHO OIPEACISAIOTCS MPOTPAMMHBIMU CPEJCTBAMHU 1O KOJHMYECTBY MPABHIBHBIX OTBETOB K
KOJIMYECTBY CIy4ailHO BEIOpAaHHBIX BOIPOCOB.

Kputepun onieHUBaHHSI KOMITETEHITUH CIIEAYIOITHUE:

1. OTBeTbl MMEIOT TOJHBIE peleHus (C MpaBWIbHBIM OTBeTOM). MX copepxaHue
CBUJICTEIILCTBYET OO0 YBEPEHHBIX 3HAHMAX OOYYalOmErocss M O €ro YyMEHUH peliaTh
npodeCCHOHANIbHBIC 3aJ1a4H, OLICHUBACTCS B 5 0a/I0B (OTJIMYHO);

2. bonee 75 % oOTBeTOB WMEIOT MOJIHBIE pelleHUs (C MpPaBUWIbHBIM OTBETOM). Mx
CoJIepKaHNEe CBUJICTEIILCTBYET O JOCTATOYHBIX 3HAHMSX OOYYaIOIIErOCs M €r0 YMEHUH peliaTh
npodecCHoHANIbHBIC 3a/1a4u — 4 Oaiia (XOpolo);

3. He menee 50 % OTBETOB MMEIOT IMOJHbIE peHIeHUs (C MpaBUIbHBIM OTBeTOM). Ux
COJIepKAHNE CBHJETEILCTBYET OO0 YAOBJIETBOPUTENBHBIX 3HAHHUAX OOYdYaIOLIerocs U O €ro
OTPaHMYEHHOM YMEHHUHU peliath npodeccHoHaIbHbIE 3a/1a4l, COOTBETCTBYIOIINUE €ro Oyaymieit
kBanupukanuu — 3 6amia (yI0BIETBOPUTEIBHO);

4. Menee 50 % OTBETOB MMEIOT pEIIEHUs] C NPaBWIbHBIM OTBETOM. WX conepikaHue
CBUJCTENLCTBYET O cHaObIX 3HAHUSAX OOy4yaloUmerocss M O €ro He YMEHUM pelaTh
npodeccuoHanpHbIe 3a/1a4K — 2 6aia (HeyI0BIETBOPUTEIBHO).



