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

B pesyabsrare ocBoenus OITOI GakanaBpuara 1o HanpasieHuro obydenus 35.03.06 ArpounkeHepus, 0OYJArOIINICS JTOKEH OBIAACTh
CICAYIOIIMMU pPe3yIbTaTaMUu 00yUCHHS 10 TUCIHUIUTHHE «DHU3HKay.

Ta6muma 1.1 — TpeboBaHus K pe3yJbTaTaM OCBOSHUS TUCITUTIIUHBI

3HAHUM OCHOBHBIX 3aKOHOB

MaTeMaTHIEeCKIX u
€CTECTBEHHBIX  HayK C
MIPUMEHEHUEM
UH(GOPMaIMOHHBIX
TEXHOJOTHI

obmenpodeccCHoHATbHBIX
IUCLUUIUIAH,  HEOOXOIMMBIX
JUISL PEIlleHUs] TUTOBBIX 3a/1a4
B 00JIaCTH arpOMHXEHEPUU

KOI[ U HaMMCHOBAHHUC KOI[ u HAaMMCHOBAHHUEC HepequB IIaHUPYCMBIX PC3YJIbTATOB O6y‘-ICHI/I}I 10 JUCLHUIIIINHE
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 | MOJIEKYJSIPHOW (PM3UKHU U TEPMOJUHAMUKH, DJIEKTPUUECTBA U MarHETU3Ma, ONITUKH,
npodeccuoHanbHOM MaTEeMaTHYECKHUX, ATOMHOM, siiepHON (DU3UKHU
JESATEIbHOCTH Ha OCHOBE | €CTECTBEHHOHAYYHbIX u | Ymems: [lemMoHCTpHpOBaTh 3HAHHS (YHIAMEHTAIBHBIX 3aKOHOB (U3WUKH, B T.d.

(du3nveckue OCHOBBI MEXaHUKH, MOJICKYISIPHOH (GU3MKM ¥ TEPMOJIUHAMHKH,
AJIEKTPUYECTBA U MAarHeTH3Ma, ONTUKU, aTOMHOMW, SACPHOM (U3MKU JUIsl pEIICHUS
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 W  MarHeTu3ma, OINTHUKHA, AaTOMHOW, sAAepHONH  (U3HKUH B
poQECCHOHATBHON e TETHHOCTH

OIIK-1.2:Mcnionb3yeT 3HaHMS

OCHOBHBIX 3aKOHOB
MAaTEMATHYCCKHUX u
€CTCCTBCHHBIX HayK JIIsA

pelIeHusl CTaHJapTHBIX 3a7a4
B arpOMHKEHEPUU

3namp: Kak wucCHIoIbp30BaTh 3HAHHE OCHOBHBIX 3aKOHOB (1)I/I3I/IKI/I IJIsL pelICHUA
CTaHJAPTHBIX 3a/la4 B ar pPOUHKCHCPHUU

Ymems: Hcnonws3oBaTh 3HAHHS OCHOBHBIX
CTaHOJAPTHBIX 3a/1a4 B ar pPOUHKXCHEPHUU
Bnaoems: HaBbIKAMU HCIOJB30BaHHMS 3HAHHU OCHOBHBIX 3aKOHOB (I)I/I3I/IKI/I JUIA
PEIICHUA CTAHAAPTHBIX 3aaa4 B arpOMHKXCHEPHUU

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(OpMUPOBAHHOCTH UHAUKATOPOB JOCTUKEHHUS KOMITETEHIIHIA)

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

MaTeMaTHYECKUX, T.4.  (u3nueckue | HUKe MHUHMMAJIbHBIX | 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 [TponemonctpupoBannsl | [IponemonctpupoBanusl | [IpogemMoHcTpupoBan
JleMOHCTpHpOBaTh | CTAaHAAPTHBIX 33134 € OCHOBHBIE YMEHUS € BCE OCHOBHBIC YMEHUS | bl BCE OCHOBHBIC
3HAHUSA HE HCII0JIb30BATh MCIOJIb30BAaHUS YMEHHUS
(byHAaMEHTANBHBIX | IPOJAEMOHCTPUPOBAH | (yHAaMEHTaJIbHbIE byHIaMeHTaIbHBIX UCIOJIb30BAHUSA
3aKOHOB (DU3UKH, 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

CTaH/IapTHBIX

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.

TEPMOJMHAMHUKH, AIIEKTpUYECTBA U

AIIEKTpPUYECTBA 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
3HAHHUS OCHOBHBIX | UCIIOJIb30BaTh 3aKOHOB ~ OCHOBHBIX | OCHOBHBIX 3aKOHOB | OCHOBHBIX 3aKOHOB | OCHOBHBIX  3aKOHOB
3aKOHOB 3HaHME OCHOBHBIX | 3aKOHOB 3JIeKTpUYeCTBa U | DJIEKTpUYECTBa U | DJIEKTpUYECTBA u
MaTEMaTHYECKHUX U | 3aKOHOB  (DM3UKHU | DJIEKTPUUYECTBA 3JIEKTpOMarHeTu3ma ANIEKTPOMAarHeTu3Ma B | JJIEKTPOMarHeTu3Ma B
€CTECTBEHHBIX HayK JJIs | JUIs pellIeHus | AJeKTpOMarHeTu3Ma | MUHUMAJIbHO o0beme o0Bbeme
pelieHus] CTaHIAPTHBIX | CTaHAAPTHBIX HIDKE MMHUMAIBHBIX | JIOITYCTUMBIH, 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 KCIIOJIb30BATh | YMEET UCIOJIb30BaTh
Hcnonb3oBath CTAaHJApTHBIX  3a7ay | 3HAHUA OCHOBHBIX | 3HaHUS OCHOBHBIX | 3HaHUS OCHOBHBIX
3HaHMUSI OCHOBHBIX | HE YMEET | 3aKOHOB ¢u3uKy, | 3aKOHOB ~ (PM3UKH  JUIA | 3aKOHOB (DU3HMKH ISt
3aKOHOB  (DM3MKHM | UCIOJIb30BATh 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
UCTIOJTb30BaHUS UCTIOJIb30BaHUS pPUMEHEHHUS 3HAaHUH | 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 OIUOOK. OLIMOOK ¥ HEJI0UETOB.

OILINOKU.




OnucaHue MKaibl OLICHUBAHUA:

1. OumeHka «HEYIOBIICTBOPUTEIBHO» CTaBUTCA CTYICHTY, HE OBJIAJEBIIEMY HH OIHHMM U3
JJIEMEHTOB KOMIIETEHLMH, T.€. OOHApPYXMBLIEMY CYIIECTBEHHbIE NPOOENIbl B 3HAHUM OCHOBHOTO
OPOrpaMMHOTO MaTepHana [0 JUCHUIUIMHE, JONMYCTHBIIEMY NPUHLIUNHUAIBHBIE OMIMOKK TNpH
IPUMEHEHUN TEOPETUYECKUX 3HAHWH, KOTOpbIE HE IIO3BOJIIIOT €My IIPOAOJDKUTH OOYdYCHHE WM
IPUCTYIHTH K IPAKTHYECKOH e TeIbHOCTU 0€3 AOMOIHUTEIbHOM TOArOTOBKH 110 TaHHOM JUCLUILIHHE.

2. OueHKa «yIOBJIETBOPUTENBHO» CTABUTCS CTYJEHTY, OBJIAJEBIIEMY AJIEMEHTaAMH KOMIIETEHINH
«3HATBY, T.€. MPOSBUBIIEMY 3HAHHS OCHOBHOT'O MPOTPAMMHOTO MaTepuala Mo AUCUUILIMHE B 00BEMe,
HEO0XOIUMOM AJISl MOCIEAYIOIIEro 00y4YeH sl U MPEACTOSIEH IPaKTHIECKON AEeATEIbHOCTH, 3HAKOMOMY
C OCHOBHOM PEKOMEHJOBAaHHOW JIMTEPATYPOH, JOIYCTUBIIEMY HETOYHOCTU B OTBETE HA 3K3aMEHE, HO B
OCHOBHOM 00JajaroimeMy HEOOXOAMMBIMH 3HAHUSMH [UII UX YCTPaHEHHs IPH KOPPEKTHUPOBKE CO
CTOPOHBI DK3aMEHAaTOopa.

3. OueHKa «XOpOIIO» CTaBUTCS CTYICHTY, OBJAJEBIIEMY 3JIE€MEHTAMHU KOMIICTCHIMH «3HATh» M
«YMETb», TPOSBHUBIIEMY IIOJIHOE€ 3HAHHE IPOTrPAMMHOIO MaTepuanga MO0 JUCLUIUIMHE, OCBOMUBIIEMY
OCHOBHYIO PEKOMEHAIO0BAHHYIO JIUTEPATYPY, OOHAPY>KUBLIEMY CTaOMIBHBIA XapakTep 3HaHUH U yMEHUN U
CIOCOOHOMY K UX CAMOCTOSITEIbBHOMY MPUMEHEHHUIO U OOHOBIICHHIO B XOJ€ MOCIEAYIOIEro 00yueHHs 1
[IPaKTUYECKOH NEATEIbHOCTH.

4. OneHka «OTJIMYHO» CTaBUTCS CTYACHTY, OBJAJEBILIEMY 3J€MEHTAMHU KOMIIETEHIIMHM «3HAThY,
«YMETb» U «BIAlETh», MPOSBUBILEMY BCECTOPOHHHE U ITyOOKHE 3HAHUS MPOrPaMMHOIO MaTepHuaja Io
JUCIUIUIMHE, OCBOHMBIIEMY OCHOBHYIO M JONOJHUTEIBHYIO JINTEPATypy, OOHAPYKHUBILEMY TBOPUYECKHE
CIOCOOHOCTH B IOHMMAaHHH, H3JI0KEHUU M MTPAKTUIECKOM UCTIOJIb30BAHUN YCBOSHHBIX 3HAHUH.

5. OneHka «3a4T€H0» COOTBETCTBYET KPUTEPHSIM OLICHOK OT «OTIMIHO» J0 «YAOBIETBOPUTEIBHOY.

6. O1ieHKa «HE 3a4TEHO» COOTBETCTBYET KPUTEPHIO OLIEHKHU «HEYTOBIECTBOPUTEIBHO.

3. TUIIOBBIE KOHTPOJIBHBIE 3AJJAHUS HWJIMX UHBIE MATEPUAJIbBI,
HEOBXO/JIMUMBIE /UIsA OIIEHKU 3HAHI/II71, YMEHHPL HABBIKOB U (MJIN)
OIIBITA JESATEJIBHOCTHU, XAPAKTEPU3YIOUIUX DTAIIbI ®OPMUPOBAHMUIA
KOMHETEHHHI?I B MNMPOLECCE OCBOEHMUA OBPA3OBATEJBbHOMN
IMPOI'PAMMBbI
Tabnuna 3.1 — TunoBble KOHTPOJIbHBIE 33[JaHUSI COOTHECEHHBIE C MHIUKATOPAMHU JOCTHUKEHUS
KOMIIETEHITHH

Nuaukatop 1O0CTUKEHUS KOMIETCHIINU NoNo 3amanwmii (BompocoB, OMIIETOB,
TECTOB U Mp.) AJIsl OLIEHKU PE3YJIbTATOB
00y4YeHus 10 COOTHECEHHOMY

HHIWKATOPY AOCTHKCHHNA KOMIICTCHIIMHN

OIIK-1.1: /leMoHCTpupyeT 3HaHME OCHOBHBIX | MexaHuka: Borpocsl — 6,9,12,21,25,26

3aKOHOB MaTeMaTu4decknX, | TepMoaMHAMUKA M MOJEKYJIIpHas (Qu3HKa:
€CTECTBEHHOHAYYHBIX u | Bompocsl — 2-5,10,13,21
o01enpodecCuoOHATBHBIX JTUCIUTUINH, | DJIEKTPOMAarHeTU3M: BOIPOCHI: BOMPOCHI —
HEOOXOUMBIX JIJISl pelIeHUs TUMOBBIX 3a1a4 B | 1,14,15,21,22

DJIEKTPOMAarHUTHBIC KOJICOAaHWs] ¥ BOJHBI:
Bonpocsl — 1,12
Onruka: Bonpocsl — 2,14,15,19

o0yacTu arpouHXeHepuu

OIIK-1.2: Hcnonb3yer 3HaHUSA OCHOBHBIX
3aKOHOB MAaTEMaTHYeCKUX U eCTECTBEHHBIX
HayK JUIs pEUIeHMs] CTaHJapTHBIX 3ajad B
arpoOMHKEHEPUH

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

OnekTpomMaraeTusM: 3aaaun — 1 — 3, 10 — 13
DIIEKTPOMArHUTHBIC KOJICOAHMS U BOJIHEI:
3amagn — 5,9,16 — 19

Ontuka: 3amaun — 1,2,4,7, 8

OCHOBBI aTOMHOH ¥ siiepHO HDU3UKA: 3a0a4H -
1,2




3.2. Bonnpochl AJ151 CAMOKOHTPOJISI U MOATOTOBKH K MPOMEKYTOYHOMY KOHTPOJIIO

1. MEXAHHUKA (1 kypc, 2 cemecTp)

1. ®usuka u ee cBA3b C IPYTrUMH CIIELUATBHOCTAMHU.

2. Kunematuka, ee OCHOBHbIE NOHATUA. CpeHsAs 1 MTHOBEHHAs! CKOPOCTH U YCKOPEHHUS.

3. HopmanbHOoe M TaHr€HUMAIbHOE YCKOPEHHS U ONMUCAHME C MX IOMOIIbIO JIPYrHe BH[IBI
JBUKCHUS.

4. BpamarenbHoe IBMXKEHHE. YTJOBas CKOPOCTb U YIjIoBoe YyckopeHue. CBs3b MEXIY
JMHEHHBIMU U YIJIOBBIMUA BEJITMYHHAMU.

Kunemaruka tBepaoro tena. Jlunamuka nocrynareinbHoro aswxkenus. Cuna. Macca.
3akoHbl HproToHa.

3aMKHyTas MEXaHUUYECKasl CUCTEMA. 3aKOH COXPAaHEHUS UMITYJIbCA.

[lenTp Macc.

9. JluHamuKka BpaliateiabHOro ABMKEHHS. MOMEHT CUIIBI.

10. MowmenTt nnepuuu. Teopema lllteitHepa.

11. MomeHT umnyibca.

12. OcHOBHOE ypaBHEHUE AVMHAMMKHU BPAIlATEIBHOIO JBUKEHHS. 3aKOH COXPAaHEHUS MOMEHTa
UMITyJIbCa.

13. I'nmaBHBIE OCH MOMEHTA HHEPLMHU. | HpocKoI.

14. Oueprus u pabora. Paborta nmpu nocrynareiabHOM JABM>KeHUU. PaboTa mpu BpalaTeinbHOM
JBUKCHHH.

15. Kunernueckas aHeprus.

16. Teopema 0 KHHETHYECKON SHEPIHUHU.

17. Teopema Kenwura.

18. Cunosoe none. KoncepBarusHbsle cuiibl. [loTeHIIManbHas sHeprusl.

19. TlorenuuanbHas sHEPrus 1ePOPMUPOBAHHON MPYKUHBI.

20. I'paBuTaniMOHHAs NOTEHLMAIbHAS SHEPTUS.

21. 3aKoH COXpaHEHHUs MEXaHUYECKOM dHEepruu.

22. Tlpunuun otHocutenbHocTH [anmunes. IlpeoGpazoBanust [Mamunes. dopmyna ciroxeHHs
CKOpOCTEN. Y CKOpeHue.

23. TloctynaThl chneuuanbHOM Teopuu oTHocuTenbHOCTH. IIpeoOpasoBanus Jlopenua.
Crnenctust mpeodbpazoBanus JlopeHia.

24. DaeMeHTHI pelsITUBUCTCKON JUHAMMKHN. B3auMOCBS3b MeX 1y SJHEPTUEN U MACCOH.

25. 3akoH BcemupHoro Tsarorenus. Bec. HeBecomocTs.

26. 3axonsl Kemuiepa.

27. UckyccTBeHHBIE CITYTHUKHM 3emiid. KocMHuueckne CKopocTH.

28. PeakTuBHOE IBMXEHUE. Y paBHEHHE MeEMepCcKOro.

29. 3anmauu [{noaKoBCKOTO.

30. AOCOIIIOTHO yIIpyroe u abCoNIOTHO HEYIIPYroe CTOJKHOBEHUS.

31. Cuna tpenus. Tpenue nokos. TpeHHE CKOIbKEHHE

PN

2. TEPMOJIUHAMUKA U MOJIEKYJIAPHAS ®U3UKA (1 kypc, 2 cemecTp).

1.  OcnoBbl MosekynsipHON (pusnku. Atom. Temmnepartypa.

2. Wpeanwvubiii ra3. 3akonbl boitnsg-Mapuorra, [eii-Jltoccaka, Illapnsa. VYpaBHenue
MenneneeBa — KnaneiipoHa.

OCHOBHBIE YPAaBHEHHS MOJIEKYJISIPHO-KUHETUYECKON TEOPHUU.

®dusznueckuit cMbica Temneparypel. Yucno ABoraapo. 3akoH JlanbToHa.

PaBHOMEpHOE pacrnipesieNieHrne SHEPruy M0 CTENEeHSIM CBOOOIbI MOJIEKYJI.

BHYTpeHHsI SHEPIHs CUCTEMBI.

[Tponeccrr nepenoca: auddysus, BHyTpeHHEE TPEHUE, TETIONPOBOIHOCTb.

NownkEWw



8. Crarucrtuyeckue 3akoHbl. PacmpeneneHne MoJeKys MO CKOPOCTSM. 3aKOH PACIpeneIeHUs
Makcaena.

9. MHsmepenue ckopocteit monekyn. OnsiT HITepHa.

10. 3akon pacnpenenenusi bonbimana. Yucno ABoraapo. 3akoH pacrpeneneHuss Makcsesia-
bonpMana.

11. Bapomerpuueckas hopmyia.

12. Jlnmna cBoGonHoro mpobera monekyn. Koaddummentsr quddysnn, BHyTpeHHETO TpeHHS,
TEIIONPOBOIHOCTH.

13. Temo u pabota. 1 3aKOH TEPMOJUHAMUKH.

14. Pabota pacuimpeHus rasa.

15. N3oxopuueckuii npouecc. M3obapuueckuii mpouecc. Ypasuenue P. Maiiepa.

16. M3oTrepMuueckuii mporecc.

17. AnuaGartmueckuii mporecc. Ypasaenue [lyaccona.

18. Tlonmutuyeckue mpoiecc.

19. PaBHOBecHBIE U HEpaBHOBECHBIE TIpoliecchl. OOpaTuMbie U HEOOPATUMBIE MPOIECCHI.

20. Kpyrosbie mpo1eccsl.

21. Huxn Kapno. KITJI nukna Kapso.

22. JIBuraTenb BHYTPEHHETO CrOpaHus. XO0JIoAUIsHUKU. HarpeBaTenbHble HACOCHI.

23. Il 3aKOH TEpMOJAMHAMUKH.

24. DHTponusa U TEPMOJAUHAMHYECKAS! BEPOSITHOCTb.

25. BoluucneHue SHTPONUU AJI PA3IUYHBIX MTPOILIECCOB.

26. PeanbHbll ra3bl.

27. TeopeTruueckue U30TEPMbI PEATBHOTO ra3a.

28. DKcrepuMeHTalbHbIE H30TEPMbI pealbHOro Trasza. llepechllieHHBI map U meperperas
YKUIKOCTb.

29. BuyTpeHHss 3HEprus peajbHOro rasa.

30. Dddext Ixoynsa-Tomcona. CxxmkeHne rasa.

3. 9JIEKTPUYECTBO U MATHETU3M (2 kypc, 1 cemecTp)

1.  Onexrpuueckuii 3apsa. CpolicTsa 3apsaa0B. 3akoH KynoHa.

2. HanpskeHHOCTb AJIEKTPUYECKOro IMoJisi (TOYEUHBIM 3apsii, NPOBOAHUK, OECKOHEYHas
IUIOCKOCTB, chepa). [IpuHIMI Cynepno3unn JEKTPUYECKUX TOTEH.

3. TloTok BekTOpa 3nekTpuueckor nHIyKIuu. Teopema Octporpasackoro-I'aycca.

4. Pa0Oora, coBepiiaemasi Npu MEpPeMEIIeHUH IEKTPUYECKOTO 3apsijia B 3JIEKTPOCTaTUIECKOM
noJie. [loTeHIuan 31eKTpoCcTaTu4ecKoro mois.

5. CBa3b MeXIy NOTEHIIMAJIOM U HANPSYKEHHOCTHIO. DKBUIIOTEHIIMAIbHBIE TIOBEPXHOCTH.

6. HpeanbHble TPOBOJAHUKH B JJIEKTPUUYECKOM MOJIE. DJIEKTPUUECKas 3alIUTA.

7. OnexkTpuyeckas €MKOCTb yeQuHeHHoro nmnpoBojgHuka. KonpaeHcatopel. EmkocTth
KOHJICHCATOPOB.

8. DHeprus 3apsHKEHHOTO NPOBOJHMKA M JSHEPIrUs KoHAeHcaropa. IlnoTtHocTe »Heprum
AIIEKTPUYECKOTO TOJIS.

9. JludnexkTpuku B dieKkTpuueckoM 1osie. [lonspHble W HeEmoJsipHBbIE AUAIEKTPUKU.
[Tonsspu3zanus AUIEKTPUKOB.

10. CBobGomnbie U CBsi3aHHBIE 3apsabl. OTHOCUTENBHAS AMDJICKTPUUYECKas MPOHUIIAEMOCTh U
JURJIEKTpUYECKasi BOCIPUUMYHUBOCTD BEIIECTBA. DIEKTPETHI.

11. Cerneroanektpuku.  IIbezosnexkTpuueckuii  3¢pdexr. DHeprus  MNOISIPU30BAHHOTO
JUDJIEKTPUKA.

12. Dnexrpuueckuii Tok. Cuna Toka. [IL1oTHOCTH TOKA.

13. VYcnosus cymecrsoBanus Toka. CtoponHue cuibl. DJ[C UCTOUHMKA TOKA.

14. OGo6menHbI# 3akoH OMa 715 ydacTka 1enu. 3akon Oma st ygactka 1enu. 3akoH Oma ais
3aMKHYTOM LICTIH.



15. 3akon Oma B muddepenuuansHoii hopme. 3akon Jxoyns-Jlenna. 3akon [xoyns-Jlenna B
nuddepernuanbHon hopme.

16. PasBerBnennsie nienu. [Ipasmina Kupxroda.

17. KonTakTHasg pa3HOCTb NOTeHIMANOB. TepmoaniekTpudeckue sisienus. Tepmo DJIC.

18. 3akonsl anexTponusa dapanes. DaekTpuueckas IPOBOAUMOCTD )KUJIKOCTEH.

19. DnaexrponpoBogHOCTh Tra3oB. HecamocTosiTenbHbIM Ta30BbIM pa3psaa. CaMOCTOATEIbHBIN
ra3oBBIN pa3psl.

20. MarnutHoe nosjie. JIMHUM MarHUTHOW MHYKIIUH.

21. 3akon Amrmepa.

22. MarauTHoe 1oJje NOCTOSTHHOTO ToKa. 3akoH buo-Capapa-Jlamnaca.

23. MarHuTHOE€ 10Jie IPSIMOJIMHENHOI0 IPOBOJAHMKA C TOKOM, KpYTOBOI'O TOKA, COJICHOUAA.

24. Cuisa B3aUMOJICUCTBHS ABYX MPSAMOJIMHEHHBIX TPOBOIHUKOB C TOKOM.

25. 3aKOH IOJIHOTO TOKA.

26. Pabora, coBepiiaeMasi Ipu MepeMeleHu MPOBOIHUKA C TOKOM B MAarHUTHOM IIOJIE.

27. JIBWKeHUeE 3apsHKEHHBIX YacTHUIl B MarHuTHOM nojie. Cuiia Jlopenna.

28. Dddext Xomnna.

4. JJJEKTPOMAT'HETU3M. KOJIEBAHUSA U BOJIHBI (2 kypc, 1 cemectp).

1. DOnexTpoMarHuTHas UHAYKLUS.

2. DJEKTpPUYECKUI TOK B BUTKE, IBHKYLIEMCS B OJHOPOJIHOM MAarHUTHOM IIOJIE.

3. SIBneHue caMOMHIYKIUU.

4. Tox B LleNH IIPY €€ 3aMbIKAaHUU M PAa3MbIKaHUU.

5. Bsaumnas unnykuus. Tpanchopmatop.

6. OHeprus MarHUTHOTO I1OJISI AJIEKTPUUECKOTO TOKA.

7. MarauTHble MOMEHTBI 3JIEKTPOHOB H aTOMOB. ATOM B MarHUTHOM ToJie. Teopema Jlapmopa.
8. /lmamarHeTMKH B OZHOPOAHOM MarHUTHOM IIOJIE.

9. TIlapamarseTuku B OAHOPOJHOM MarHUTHOM MOJIE€.

10. MarnuTHOE 110JI€ B BEILIECTBE.

11. ®eppomarneTusm.

12. YpaBHenus Makcsemia.

13. T'apmoHunyeckue kojedaTenabHble ABMKEHUE (ympyras HpyxkuHa, (U3HUECKUN MasTHUHK,
MaTeMaTHYECKUI MasTHUK).

14. CnoxeHue rapMOHUYECKHX KOoieOaHuM, HallpaBIEHHbBIX BJIOJIb OJHOM MPSAMOA.

15. CnoxxeHue B3aMMHO MEPIEHAUKYISIPHBIX KOJTEOaHHH.

16. 3aryxaromue KojaeOaHusl.

17. BbIHyX/1€eHHBIE KOJIEOaHUS.

18. KonebaTenbHbIil KOHTYP.

19. Hesatyxatoriue 371eKTpOMarHuTHbIE KOJIEOaHHUS.

20. 3aryxaroliye 1eKTPOMarHuTHbIE KOJeOaHMsl.

21. BvIHYXICHHBIC SJIEKTPOMArHUTHBIC KOJICOAHUS

22. BosHOBBIE mpornecchl B ynpyroil cpene. IlpononbHble n nonepeunsle BojaHbBL. CKOpOCTh
pacnpoCcTpaHeHUs YIPYTUX BOJH.

23. VYpaBHeHue Oerymieil BOJIHBI. DHeprus BoaHbl. JuddepennuanbHoe ypaBHEHHE BOIHOBOTO
JIBUKEHUSI.

24. DnexTpoMarHUTHbIE BOJIHBI. HEKOTOpBIE CBONMCTBA AIIEKTPOMArHUTHBIX BOJIH.

25. W3nydyeHue 31€eKTpOMarHUTHBIX BOJIH.

26. IIkana 31€KTPOMarHUTHBIX BOJIH.

5. OITUKA.(2 kypc, 2 cemecTp)

1. BonHOBas U KBaHTOBas TEOPHUS CBETA.

2. 3akoHBl OTpakeHUsi W TmpeiromieHusi cBera. 3akoH CHemnuyca. [loaHoe BHYTpeHHee
OTpakeHHE CBETA.



I'eomeTpuueckas onTuka.

OnTuueckue npudopsl: pepakToMeTp, BOJIOKOHHAS ONTHKA, CTEKJIIHHAS [TPU3Ma.
Tonkue nuH3bl. MHKPOCKOIL.

Untepdepenmus ceera. UuTepdepeHius cBeta U KOrepeHTHOCTb.

CrocoObl  HaOmoneHuss wWHTepdEepeHnun cBeTa: onbiT FOHra, Omsepkana Dpenens,
ounpuszma Openens.

8. HHrepdepeHIns cBETa B TOHKUX TICHKAX.

9. Hurepdepomerpsl. [IpocBeTieHne ONTHKHY.

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

11. Meton 30H @peHens.

12. Iundpakunonnas pemerka. Juppakuus peHTTeHOBCKHX JIy4Yei.

13. IlonsTue o ronorpadumu.

14. Ilonspusanus ceera. EcTecTBEHHBIN U MOJISIpU30BaHHBINA CBET. 3akoH Maittoca.
15. Tlonspusamus npu oTpaskeHUU U mpenoMieHnu. 3akoH bprocrepa.

16. Ilongpusanuss 10pu  JBOMHOM aydenpesnoMieHus.  VICKycCTBEHHOe — JIBOMHOE
JTy4denpeaoMIIeHHeE.

17. Bpamenue miockoctu noisipu3anuu. EctecTBeHHOE BpalleHue.

18. Jucmepcust ceera. HopmanbHasi u aHOMalbHast AUCTIEPCHH.

19. Tlornmomenue cBeta. 3akon byrepa-JlamOepta. 3akon byrepa-JlamGepra-beepa.
20. Paccesnue cBera. 3akoH Panes.

21. Ckopoctb cBeta. OnbiT ®uzo. OnbiT MaiikenbcoHa.

Nk w

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

1. TennoBoe uznyuenue. AGcomoTHo yepHoe Teno. 3akoHbl Kupxroda, Credana-bonbimana
u Buna. Ontuueckas nupoMeTpus.

2. @opmyna Panes-/xunca. @opmyisa Buna. I'nunioresa cBeToBbix kBaHTOB. Popmysa [Inanka.
3. ®orordpdext. OcHOBHBIE 3aK0HBI (hoTOdPdekTa. YpaBHeHune DitHITeitHA. DOTOIIEMEHTHI U
UX IPUMEHEHHUE.

4. HWwmnynsc potona. JlaBnenue ceera. Dpdext Komnrona. Omnsit bore.

5. Cnextpsl aTOMOB Bozopoza. JInHeuaTele, 0I0CaThIe, CIUIOUIHBIE CIIEKTPBI.

6. Mopenu crpoenus atoma. Onwitel Pezepdopna. Tloctynatel bopa. O0bsicHeHne CEKTPOB
aToMa BOJOpOAA.

7. KopnyckylsipHO-BOJIHOBass — mpupoaa  cBeta.  KopmyCKynspHO-BOJIHOBas  NpPUpOJA
MaTepUalIbHBIX YacTull. BonHsel ne bpoius. linaa BonHs! e bpoiis.

8. VYpasuenue lpeaunrepa. Craructuueckoe TOJIKOBaHUE BOJH Jie bpoiis.

9. CootHouleHnue HeonpeaeneHnnoctei [ eizendepra.

10. Mukpoyactiiia B  OJHOMEpPHOM  NOTEHUHATbHOW  same. KBaHTOBaHHME  dSHEpPruu
MHUKpPOYACTHIIBI.

11. Atom Bomopozaa. KBantossle uncna o treopuu Lllpenunrepa.

12. Cnun snexrpona. [Ipunnun 3ampera [laynn.

13. Omnmncanne COCTOSIHMS aTOMOB C IOMOINBIO KBAaHTOBBIX uucend. [lepmoanueckas cucrema
2JIEMEHTOB MeHeneeBa.

14. Mogenu KBaHTOBOM (U3UKU TBEPIOTO Tema. TUIbI KPUCTAIITNYECKUX PEIIETOK.

15. Tonstue o GoHoHax. TemmoeMkocTh KpuctayuioB. 3akoH rononra u [Itu. TemnoemkocTh
KPUCTAJIJIOB NPU HU3KUX U BHICOKUX TEMIEpaTypax.

16. OnemeHThI, 30HHON TEOpUU. DHEPreTUUYECKHE 30HbI B KpUcTaiuie. BaneHTHas1, 3anpeieHHas
1 cBOOO/IHBIE 30HBI B KPHUCTAIIE.

17. 3amosiHeHUE 30HHBIX YPOBHEN B MeTalljaX, MOJYIPOBOJAHUKAX U JUAJIEKTPUKAX MPU Pa3HbIX
TEeMIIepaTypax.

18. KoHTakTHast pa3HOCTb MOTEHIMAJIOB. Y CIIEXH COBPEMEHHOM MOITYIIPOBOJAHUKOBON TEXHUKH.

19. IlonsiTve 0 COOCTBEHHOW U IPUMECHOM MPOBOJAMMOCTH TOTYITPOBOTHUKOB.



20.

CocraB u ctpoeHue atoMHoro siapa. HykiioHsl, 3apsji, pasMep M Macca aTOMHOTO sfpa.

MaccoBoe u 3apsanoBoe uncina. [Ipupona simepubix cuil. JlehekT Macchl U SHEPTHs CBS3U AIED.

21.

Pa,I[I/IoaKTI/IBHOCTB. BI/II[BI PaaruOaKTHBHOI'O paciajga U H3J'Iy‘leHPII>i (a—,ﬂ—,]/—l/l?:MeHeHI/Iﬂ

aToMHoOTO spa). [locTosiHHas U nepuoa nojypacnaja.

22.

SlnepHble peakuuMd M 3aKOHBlI coxpaHeHus. Peakuust nenenus sapa. llennas peakuus

JACICHHA. IlousTue o HHCpHOfI OHCPI'CTHKC.

23.
24.

Peaknus cunTe3a atoMHBIX siaep. [Ipobiema ympaBisieMbIX TEPMOSICPHBIX PEaKIHiA.
DeMeHTapHble YaCTHLIbI M UX KJIacCU(UKaLus.

3.3. BapI/IaHTLI 3aa4 AJisi HHAUBUAYAJIBHOI'O 3aJaHUA U CaMOCTOSITEIbHOI paﬁoTbI

1. MEXAHHUKA (1 kypc, 2 cemecTp)

1.

10.

11.

3aBUCHUMOCTh MPOMAEHHOTO TEJIOM NyTH S OT BpeMeHH t JaéTcs ypaBHEHHEM

S=A+Bt+Ct*, tne A=3M, B=2wm/c u C=1wm/c* . Haiitu cpeiHee yCKOpeHHe Tela 3a
MIEPBYIO, BTOPYIO, TPETHIO CEKYH/IBI €T0 IBUKEHUSI.

Kamenp OpoiieH B ropu30HTAIEHOM HarparieHud. Yepes 0,5 ¢ mocne Havana JBHKECHUS
YHCIEHHOE 3HaYeHHEe CKOPOCTH KaMHs cTajo B 1,5 pa3a Gosbllie ero HayalbHONH CKOPOCTH.
Haiiti HadanpHY0 CKOpoCTh KaMHs. CONPOTUBIICHHUE BO3{yXa HE YUUTHIBATh.

Haiitn paguyc Bparmiaromniero koieca, €clid W3BECTHO, YTO JIMHEWHas CKOpPOCTh V) TOYKH
nexaie Ha o0oze, B 2,5 pa3za OoJibllie TUHEWHONW CKOPOCTH V), TOUKH, JIeKalleh Ha 5 cM
OJIMKe K OCH KoJeca.

Koneco paguycom R =0.1M Bpaimaercst Tak, 4T0 3aBUCUMOCTh yIJia MMOBOPOTA paguyca OT
BPEMEHHU JlaeTcs ypaBHEHHEM ¢ = A+ Bt + Ct’,rne B=2pan/cu C=1 paz[/c3 Jli1st Touek,
Jexammx Ha 0004e Kojeca, HalWTH uepe3 2C IMOcie Haudaia JIBUKEHHS CIEIyIoIIue
BEIIMYUHBI: 1)yriIoByIO CKOpPOCTh, 2) JIMHEWHYIO CKOpPOCTh, 3) YIJIOBOE YCKOpeHue, 4)
TaHTEeHIIMATbHOE YCKOPEHUE, 5) HOPMAIIbHOE YCKOPEHUE.

Teno maccoit 0,5 Kr ABUXKETCS MPSMOJIUHENHO, IPUYEM 3aBUCUMOCTb MPOWJEHHOTO TEIOM

nyth S OT BpeMeHH t naércs ypaBHemneM S =A-Bt+Ct’—Dt’, rne C=5 m/c’ u
D =1w/c’. Haiirn BEJIMYMHY CWJIBI, JCHCTBYIOLIEH Ha TEJIO B KOHIE NEPBOM CEKYHIbI
JIBUKECHUS.

Teno Becom 49 H ynapsiercs 0 HEMOABMKHOE Teslo Maccoit 25 kr. Kunerndeckas sHeprus
CHUCTEMBI dTUX JBYX Te€J HENOCPEICTBEHHO Mocie ynapa crana paBHa SJ[k. Cuuras ynap
LEHTPaJIbHBIM U HEYIPYT'MM, HAlTH KHHETUYECKYIO SHEPTUIO IEPBOIO TeNa J0 yaapa.

Haiitu paboTy, KOTOpyH0 HaJ0 COBEpIIUTb, YTOObI CXaTb HpykuHy Ha 20 cmMm, eciu
W3BECTHO, YTO CHJIa TPOIMOpPIMOHANbHA nedopmanuu U moj jAcicTBueM cuibl B 29,4H
NpyXHHA CKUMAETCs Ha 1cM.

Halitn 3aBHCHMOCTD YCKOPEHMS CUIIBI TSJKECTH OT BBICOTHI HaJ MOBEPXHOCTHIO 3emiuu. Ha
KaKOW BBICOTE YCKOPEHHUE CHJIBbI TSHDKECTU COCTaBIISIET 25% OT yCKOPEHMsI CHIIBI TSKECTH Ha
MOBEPXHOCTU 3EMIIH.

Ha 6apaban paanycom R=0,5M HaMmoTaH mHYp, K KOHILYy KOTOpOro npuBsi3aH rpy3 P;= 98 H.
Haiitn momeHT uHepuuu Oapa®aHa, €ci M3BECTHO, YTO TPY3 OIMYCKAETCS C YCKOPEHUEM
a=2,04 m/c’.

Mennslii map paaunycom R =10 cm BpaiaeTcs co CKOpOCTbi0, COOTBETCTBYOMIEH v =2 00/c,
BOKpPYT OCH, TMpOXOAAIer uepe3 ero 1meHTp. Kakyro paboTy Hamo COBEpIINTH, YTOOBI
YBEJIMUYUTH YIJIOBYIO CKOPOCTbH BpAIlleHMsI 11apa BABOE?

MaxoBo€e KOJIeCO HAadMHAET BPAIIATBCS ¢ OCTOSHHBIM YIIIOBBIM yckoperneM & = 0.5 pax/c’
u uepe3 t, =15c mocne Hayana ABMXKEHUS NPUOOPETACT MOMEHT KOJIMYECTBA IBMXKECHUS,

paBubii L=73.5kr m*/c. HailTH KHHETHUECKYIO SHEPIHIO KOJeca depes t, =20c nocnue

Ha4daJia BpalliCHUs.



12.

13.

OmHOPONHBIN CTEPKEHb COBEpIIAeT Malible KoJeOaHUsI B BEPTUKAIBHOM IIIOCKOCTH OKOJIO
TOPU30HTAILHOM OCH, MPOXOIAIICH dyepe3 ero BepxHui koHer. yimHa crepxkus 1 =0.5wm.
Haiitu nepuon xonebanus CTepkHsl.

OO6pyu nuamerpoM 56,5 c¢M BHCHUT Ha TBO3[€, BOUTOM B CTEHY, U COBEpILAET Majble
KoJIeOaHHUs B TUIOCKOCTH MapajuiesibHOM cTteHe. Haiitu mepuos aTux Konebanuii.

2. TEPMOJUHAMUKA U MOJIEKYJISIPHAS ®U3UKA (1 kypc, 2 cemecTp)

1.

2.
3.

10.

Haiitu maccy cepaucroro rasa (SO;), 3anuMaroriero oobém 251 npu Temmneparype 27 °Cu
naBieHun 760 MM pT. CT.

HaiiTu nioTHOCTH BOJOpO/Ia IIPU TEMIEpaType 15°C u gaBnenuu B 730 MM pT.CT.

Haiitu uncno monekyn Boxoposaa B lem”, ecnu aasineHue paBHo 200MM pT.cT., @ CpenHss
KBaJIpaTH4YHasi CKOPOCTh €r0 MOJIEKYJ IPHU JAHHBIX ycIOBUsAX paBHa 2400 m/c.

Yemy paBHa 3HEprus TEIIOBOTo JBMKEeHHS 20 I KUCIOPOa MPU TEMIIEpaType 10°C? Kaxas
YacTh STOW SHEPTUU MPHUXOAUTCSA Ha JOJIO MOCTYMATENIBHOTO JBMKCHHS M Kakas 4acThb Ha
JIOJTI0 BpalllaTeIbHOro?

Heobxommumo cxath 10”M° Bo3myxa 10 06béMa B 2- 107°M°. Kak BBIFOZHEE €ro CKHMATH:
annabaTUYeCKH UM U30TEPMUYECKU?

WneanpHas TersoBass MamumHa paboraer mo uukiay Kapuo. Ilpu stom 80% Ttema,
MOJlyyaeMoro OT HarpeBarens, mnepefaércs XonoawiabHUKYy. KommuecTBo Teria,
nojiyuaeMoro ot Harpematens, paBHo 1,5 kxan. Haitu: 1) KILJ. nukna, 2) paboty,
COBEPIICHHYIO MTPH MOJTHOM ITUKJIE.

WneanpHas xoJoauibHas MalluHa, padoraromas no obpatHomy 1ukiay Kapho, mepenaer
TEIIO OT XONOMIBHMKA ¢ Bomoi mpu Temmeparype 0°C KMISTHIBHHKY C BOIOH IpH
temmeparypel 00°C. Kakoe KOIHYECTBO BOIBI HYXKHO 3aMOPO3HTH B XOJIONHMIBHHKE, YTOObI
MPEeBpaTUTh B Mapl Kr BOABI B KUMIATUILHUKE?

HaliTn u3meHeHus »HTponuM IHpH mepexone 8 r kuciaopoaa ot odwbéma B 10 n mpu
TEeMIIepaType 80° C k 00béMy B 40 11 pu Temreparype 300°C.

HaiiTn m3MeHeHust sHTponuu npu uzobapuueckoM pacumupenuu 8 r renus ot Vi=10 1 1o
00BéMma V,=25 1.

Kakyio TeMIrepaTypy HMEIOT 3,5T KHCIOPOJa, 3aHIMAIOLIEro 00bEM 90 CM® [IpH JaBICHHH B
28 atMm.? I'a3 paccMmaTpuBath Kak 1) uieanbHblid, 2) peaabHbIN.

3. 9JIEKTPUYECTBO (2 kypc, 1 cemectp)

1.

2.

Bo ckonpko pa3 cuiia HBIOTOHOBCKOTO NPHUTSKEHHSI MEXKIY ABYMs IIPOTOHAMH MEHBIIE
CWJIBI MX KYJIOHOBCKOT'O OTTAJIKUBaHM:A? 3apsj MIPOTOHA YUCIEHHO PABEH 3apsay 3JIEKTPOHA.
JIBa 0IMHAKOBBIX METAJUIMUECKUX 3apsDKEHHBIX IIapuka BecoM 1,96 H kaxxapiii HaxoauTcs
Ha HEKOTOPOM PacCTOSIHUU APYr OT Apyra. HalTu 3apsn mapukoB, €CIM U3BECTHO, 4TO Ha
9TOM PACCTOSHUU HMX 3JIEKTPOCTaTHUYeCKas SHEPrus B MUJUIMOH pa3 OoJjbllle UX B3aUMHOU
IPaBUTALlMOHHON YHEPIHH.

PaccTosiHve MekTy IByMsl TOUEUHBIMH 3apsigamu ¢, =7.5-10°Kn u ¢, =-14.7-10” Kn

paBHO 5 cM. HaliTu HampssKEHHOCTHh AJIEKTPUYECKOTO MOJISI B TOYKE, HAXOJAILICHCS Ha
PacCTOSIHUU 3 CM OT MOJIOKUTENIBHOTO 3apsiia U 4 CM OT OTPULIATENILHOTO 3aps/ia.
OnpesiennTh HAMPSHKEHHOCTh JJIEKTPHYECKOTO Tois Ha paccrosHumum 2-10° cm or
OJIHOBAJICHTHOT'O MOHA. 3apsi] HOHA CYUTATh TOUEUHBIM.

B miockoM ropu30HTaIbHO PACIIONIOKEHHOM KOHJIEHCATOpPE 3apsDKeHHas KarelbKa PTYTH
HAXOJUTCSI B PABHOBECHU MPHU HAIPSHKEHHOCTH dekTpudeckoro nons E =600 B/cM. 3apsin
karu pased 8-107"° K. Haiitu paguyc Karmm.

Ha xakoe paccrosiHue MOTYT COJNM3UTBCS JBA SJCKTPOHA, €CIM OHU JBIDKYTCS HABCTPEUy
JIPYT IPYTy C OTHOCUTEIBHOU CKOPOCTHIO, PABHOU 10° em/cex?



10.

11.

12.

13.

14.

15.

16.

17.

Kakast coBepiiaercs paboTa HpH IEPEHECEHMH TodeyHoro 3apsnaa B 2-10°Kn wu3
OECKOHEYHOCTH B TOYKY, HaXOJSIIYIOCS Ha paccTOSHUMM | CM OT MOBEPXHOCTH Liapa

paguycoM 1 ¢M ¢ IIOBEpXHOCTHOM IIOTHOCTBIO 3apaaa o =107 Kn/em™?

OJEKTPOH BJIETAET B IUIOCKUN TOPU30HTAIBHBIN KOHIAEHCATOP NapajuleabHO €ro MacTUHAM
CO CKOPOCTBIO 1)X=107 M/cek. HanpspkeHHocTh mosst B koHneHcarope E =100 B/cM, mmrHa
KOHJIeHcaTopa 1=5 cM. HaliTu BenM4MHY M HalpaBIE€HUE CKOPOCTH BJIEKTPOHA IIPU BbLIETE
€ro M3 KOHAEeHcaTopa.

Haiitu emxocth 3emHoro mapa. Paamyc 3emHoro mapa npuHsath paBHeiM 6400 kM. Ha
CKOJIbKO M3MEHUTCS TMOTEHLHad 3E€MHOT0 IIapa, €ClId €My COOOIIUTh KOJUYECTBO
aNeKTpuuecTBa, papuoe 1 Kn?

Karymka u3 MenHoll mnpoBojoku umeer comnpotusieHne R=10.80M. Bec wenHoii
npoBosioku paBeH P =33.4 H. Ckonbko METpPOB IMPOBOJIOKH M KakKOro JIuaMeTpa
d HaMOTaHO Ha KaTyIIKe?

OOMOTKa KaTyIIKH U3 MEIHON MPOBOJIOKU MpU Temmepatype 14 °C umeer COIIPOTUBIICHUE
10 Om. Ilocne mpomyckaHusi TOKa CONPOTUBJIEHHE OOMOTKHM cTaynio paBHO 12,2 Om. [lo
KaKoi TeMIeparypbl Harpenach ooMoTka? TemmneparypHblii K0O3()PHUIHMEHT COMPOTUBICHUS
men pases 4.15-107 rpax”.

Onement J.J1.C. B 2 B umeeT BHyTpeHHee comnporusienue 0,5 Om. Onpeaenuts najaeHue
MOTEHIMala BHYTPU JJieMeHTa npu cuie Toka B menu 0,25 A. Haiitu BHemiHee
CONPOTHUBIICHUE LIETH MTPH ITUX YCIOBUSIX.

DNEeMEHT 3aMbIKalOT CHayala Ha BHeElUIHee conpoTuBieHue R;=2 Ow, a 3aTeM Ha BHEIIHEE
conpotusienue R,=0,5 Om. Haittu 3./I.C. aneMeHTa U €ro BHYTPEHHEE CONPOTHUBIICHHUE,
€CJIM U3BECTHO, YTO B KaX/0M U3 ITUX CIy4aeB, MOIIHOCTh, BbIJENsIEMas BO BHELIHEH 1ienH,
OoJMHaKoBa U paBHa 2,54 BT.

DNEeKTpUUECKU YalHUK WMeeT J1Beé OoOMOTKH. [Ipu BKIIOYEHWM OJHOW M3 HUX BOJA B
YalHUKE 3aKUIUT 4epe3 15 MuH, npu BKIOYeHUH Apyroil — yepe3 30 muH. Yepes CKOJIBKO
BPEMEHHM 3aKUIIUT BOJa B YallHMKE, €CIM BKJIIOUYHUTh 00€ 0OMOTKH: 1) mocienoBareiabHoO, 2)
napajuIeabHO?

Kakoe xonn4yecTBO 3J€KTPUUECKON SHEPTUU HAJI0 U3PACcX0A0BATh, YUTOOBI IPH AJIEKTPOIIU3E
pactBopa AgNO, Beigenunocs 500 mr cepebpa? Pa3sHOCTb MOTEHIMANOB Ha 3JIEKTPOJAx
paBHa 4 B.

TT70mas KakI0T0 HIEKTPOIa HOHH3AIMOHHON KaMepsl 100cM 1 pacCTOSHIE MEX/Ty HAMK
6,2 cM. HaiiTu TOok HachllleHHs B TAKOW KaMepe, €ClId U3BECTHO, YTO MOHU3ATOp 0Opa3yeT B
1 eM’ execekyHHO 10° HOHOB KaX10r0 3HaKa. IOHBI CYUTATH OHOBATEHTHBIMH.
[Torennuan nonuzauuu aroma renus 24,5 B. Haiitu paboty nonusanuu.

4. JJIEKTPOMATI'HETHU3M. KOJIEBAHUS U BOJIHBI (2 kype, 1 cemecTp)

1.

2.

HaiiTu HampspkeHHOCTh MAarHUTHOTO TMOJS B TOYKE, OTCTOAIIEH Ha 2 ¢cM OT OECKOHEYHO
JUTMHHOTO TIPOBOJIHUKA, [0 KOTOPOMY TE€YET TOK B 5 A.

Haittn HanpsykeHHOCTb MAarHUTHOTO IIOJII B LIEHTPE KPYrOBOI'O IPOBOJIOYHOIO BUTKA
paauycoM | cM, o KOTopoMy TeueT Tok 1 A.

JIBa mpsIMONMHENWHBIX JUIMHHBIX MPOBOJHHUKA PACIIOI0KEHBI NApajlIeIbHO Ha PACCTOSIHUU
10 cm gpyr ot nmpyra. Ilo mpoBomHukaMm TexkyT TOKH [, =1, =5AB NIPOTHBOIOJIOKHBIX

HarmpaBieHusx. HallTu BeNMWUWHY W HampaBlICHWE HANPsSHKEHHOCTH MAarHUTHOTO TOJISA B
TOYKE, HaXOJs1Ieics Ha paccTosHUM 10 cM OT KaXKJ10ro MPOBOJIHUKA.

N3 mpoBosiokn qymHO0 1 M caenaHa kBajapatHas paMka. [1o 3Toil pamke T€4eT TOK CHUIION
10 A. HaiiTu Hanpsi>K€eHHOCTh MarHUTHOTO TOJISl B IEHTPE PAMKH.

OOMOTKa KaTylIKH ceiaHa U3 MpoBoJIoku nuamerpom 0,8 MMm. BUTKHM MIIOTHO MpuUieraroT
JIpyr K npyry. Cunrtasi KaTylKy AOCTaTOYHO AJMHHOM, HAUTH HANPSKEHHOCTh MarHUTHOTO
MOJIs1 BHYTPH KaTYIIKW MPU CHIe TOKa B 1 A.
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B ogHOpOIHOM MarHUTHOM 10JI€, HanpskeHHOCTh KoToporo 1000 3, momenieHa KBagpaTHas
pamka. Ee IIOCKOCTh COCTAaBIsIeT ¢ HANPABICHHEM MarHuTHOro moms yrox 45°. Cropona
pamku 4 cM. OnpenenuTh MarHUTHBIN OTOK, IPOHU3BIBAIOIINN PAMKY.

Mexy moirocaMu 3JIEKTPOMAarHuTa CO3/aeTCs OJHOPOAHOE MAarHUTHOE MOJIe, MHIYKIUS
kotoporo pasHa 0,1Tun. Ilo npoBony anuHoro B 70 cM, MOMEIIEHHOMY HEPIEHIUKYISIPHO
CUJIOBBIM JIMHMSM, T€4YeT TOK criion 70 A. Haiitu cuity, 1eHCTBYIONTYIO Ha MPOBO/I.

HaiiTu KuHEeTH4EeCKyI0 SHEPTUIO IPOTOHA, JBUKYIIETOCs 110 AYre OKPYKHOCTH paanycom 60
CM B MarHWTHOM I10Jie, MHAYKIUS KoToporo paBHa 1 Ti.

B oaHOpogHOM MarHMTHOM IIoJie, MHAYKUHA Koroporo pasHa 0,1 Tiu, paBHOMEpHO
BpamfaeTcs karymika, cocrosiias u3 100 BuTkoB mpoBosioku. Karymika aemaer 5 o6/cek.
[Tnomane nonepeuynoro ceuenust katymku 100 cm?. Ochb BpALLICHUS MEPIICHANKYISIPHA OCH
KaTyIlIKd W HalpaBJIeHUI0 MarHuTHoro noJiga. Halitu makcumanehayto O./[.C. MHAYKIMHU BO
BpaIIAIOLIEHCs KaTyLIKe.

UYepe3 KaTyliky, UHIYKTUBHOCTh KOTOpoil paBHa 0,021 I'H, TeueT TOK, U3MEHSIOUIUICS CO
BpeMeHeM 1o 3akony [I=Isinwt, tne I,=5A, w=27z/T wu T =0,02c. Haiitu
3aBUCUMOCTh OT BpeMeHu: 1) O.J[.C. caMOMHIyKIIMY, BO3HUKAIOLIEH B KaTYILKe, 2) SHEPTUu
MarHUTHOTO TOJISl KaTYIIKH.

Hanwmcars ypaBHEHHE TapMOHHYECKOTO KOJIEOATEIbHOTO ABIKEHHS C aMIUIUTYION B 5 CM,
ecti B 1 muH coBepmaercs 150 koneOaHmii M HavanbHas (a3a KosjeOaHWi paBHA 45°
Haueptuts rpaduk 3T0TO0 ABMKEHUS.

Hanucath ypaBHEHHE TapMOHHYECKOTO KONEOATEIbHOTO ABHMXKEHHUS, €CIM MaKCHMalbHOE
ycKopeHre Touku 49,3 cm/c’, mepHoi KOMeOaHuH 2 ¢ ¥ CMEIICHHE TOYKH OT IOJOKEHHUS
paBHOBECHsI B HAaYaIIbHBIII MOMEHT BPEMEHU 25 MM.

K mnpyxuHe mnojsemieHa yamika BecoB C TupsMu. [Ipm 3ToM mnepuoa BepTHUKaIbHBIX
kosiebanuii paseH 0,5 c. Ilocie Toro kak Ha yaliKy BECOB IMOJIOKUIIM elle J00aBOYHBbIE
TUpH, TIEpUOJl BEPTUKAIBHBIX KojebaHuii crtanm paseH 0,6 c. Ha ckonpko yamuHuMiach
IpyXKHUHA OT NMPUOABIEHUS 3TOTO 100ABOYHOTO Ipy3a?

Touka ydacTByeT OJIHOBPEMEHHO B JIBYX B3aUMHO-IEPIEHIUKYIAPHBIX KOleOaHUSIX
x=2sinwt 1 y=2cos ot . HaliTh TpaeKTOPUIO JBUKEHUS TOUKH.

Haiitu pasHocts ¢a3 konebaHwii OByX TOUYEK, JEXKaIMX Ha JIyde W OTCTOSIIUX Ha
paccTosIHUU 2 M IpYT OT Apyra, €Clivd JUIMHa BOJIHBI paBHa 1 M.

o 8
KosebarenbHblii KOHTYp COCTOMT M3 KOHJEHCATOpa E€MKOCTBIO 5-10 ’® u xarymkw,

MHIYKTHBHOCTh KOTOpoi paBHa 2-107° /. Ha Kakylo JUIMHY BOJHBI HACTPOEH KOHTYp?
ConpoTuBieHrEeM KOHTYpa MpeHeOpeyb.

KaTymka, WHIYKTHBHOCTh KOTOpol L =3-10°/%, mUpucoeIMHEHA K IUIOCKOMY
KOHJIEHCATOpy C Iiomaapio miactua S =100 cM” u paccrostHue Mexay HumMu d = 0,1 MMm.
Uemy paBHa [UIJIEKTPUYECKas IIPOHUIIAEMOCTb CPEXbI, 3aIOJHAIOLICH IPOCTPAHCTBO
MEXY IJACTUHAMH, €CJIM KOHTYP PE30HUPYET Ha BOJIHY JJIHHOU 750 M?

O6MoTka KaTymku cocTouT u3 500 BUTKOB METHOTO MPOBOJA IUIOIIAAb MOMNEPEYHOTO
cedeHust B 1 M’ Jnmuna xarymku 50 cm u ee mmamerp 5 cm. [Ipu kakoil wacrore
NEPEMEHHOT0 TOKa IMOJHOE COMPOTHUBIIEHUE 3TOW KAaTyIIKHW BABOE OOJbIE €€ aKTHBHOTO
CONIPOTUBIICHUS?

Konnencarop emkoctsio B 20 MK U peocTar, akTUBHOE CONPOTHUBICHHE KOTOPOTO PaBHO
150 Om, BKIIFOYEHBI MOCJIEIOBATENBHO B LIEMb epeMeHHOro Toka yactoror S50 I'u. Kakyro
YacTh HAIPSDKEHUS, IPUIOKEHHOTO K 3TOH IIeTIH, COCTaBJsIeT NajieHue HanpshkeHus: 1) Ha
KOHJIEHCATOpE U 2) Ha peocTaTe?

B nenp nepemeHnHoro toka HampsbkeHueM 220 B BkiroueHs! nocnenoBarenbHO eMKocTh C,
AaKTUBHOE CONpOTHBIEHHWE R W MHAYKTHBHOCTH L. Hailitm nagenue Hampspkenus U, Ha



OMHYECKOM COINPOTUBIIEHUH, €CIIM U3BECTHO, YTO IAJCHUE HAIPSDKEHHWS Ha KOHJEHCATOpE
U, =2U, u nagenue HanpsuKeHusa Ha MHAyKTuBHOCTH U, =3U, .

5. OITUKA (2 kypc, 2 cemecTp)

1.

10.

11.

12.

13.

14.

15.

['opu3oHTaNBHBINA JIyd CBETa NAjacT Ha BEPTUKAIBHO PACIONIOKECHHOE 3€PKANO. 3EpKayo
IIOBOPAYMBAETCS. HAa yroia O OKOJIO BEpPTUKaIbHOM ocu. Ha kakol yros noBepHETCS
OTpaXe€HHBIN Ty4?

JIya cBera magaer mox yriom 30° Ha IUIOCKONAPALIETBHYIO CTEKISHHYIO IUIACTHHKY H
BBIXOAMT U3 HEE MapajulelbHO NEPBOHAYAIBHOMY Jydy. [lokasaTens mpenomieHus crekia
1,5. KakoBa TonmuHa d MIaCTUHKH, €CIIH PACCTOSTHUE MKy JTydamu paBHo 1,94 cm?

Jlyd cBeTa magaer 1moJ yrjoM i Ha Telo ¢ MokaszareneM mnpesnomiieHus n. Kak qomkHbl ObITh
CBSI3aHBI MEXIy €000 {1 W n, 4ToOBl OTPaXEHHBIH Jyd OBUI TEPIEHAMKYISPEH K
IIPEIOMIIEHHOMY?

[Tokazarens mnpenomieHust crekia paseH 1,52. Halitu mnpenenbHble YIIBI MOJIHOTO
BHYTPEHHEI0 OTPaXKEHMs JUId MOBEpXHOCTEH paszziena: 1) cTekno — BO3AyX, 2) BoAa —
BO3/yX, 3) CTEKJIO — BOJIA.

[Toka3zarenu mpeaoMiIeHHss HEKOTOPOro COpTa CTEeKJa A KPacHOro M (pUoJeToBOro Jyyeil
paBHBl cooTrBeTcTBeHHO 1,51 m 1,53. Hailtu npenenbHble yIiibl MOJHOTO BHYTPEHHEIO
OTpa)XCHHUsI IIPH MAJICHUU 3TUX JIydell Ha TPaHMIly CTEKJIO-BO3AYX.

Paguycsl KpHUBH3HBI THOBEPXHOCTEH [BOSIKOBBITYKIOM JHUH3bI paBHbl R, =R, =50cMm.

IToka3zarenn IMpCJIIOMJICHUA MaTCpuajia JIMH3bl PABCH n=l,5. Haiitu ONTUYCCKYIO CHITY

JIMH3BL.
Jlunza ¢ QokycHBIM paccTossHHEM 16 cM Jaer pe3koe M300pakeHHe IpeaMeTa MPH IBYX
IIOJIOKEHHUAX, PACCTOSIHUE MEXIy KoropbiMu 60 cMm. HaliTm paccrosiHMe OT mpeamera 1o
JKpaHa.

[Tnocko-BelnyKiIas AMH3a ¢ paaunycoM KpuBu3HbI 30 cM M mokasarerneM mnpeiaomieHus 1,5
JaeT U300pakeHue MpeaMeTa ¢ yBeluueHueM, paBHbIM 2. HaliTu paccrosiHue npeamera u
U300pakeHHst OT JIMH3BI.

B onbite FOHra orBepcTusi OCBELIANMCh MOHOXPOMAaTHYECKHMM CBETOM JIMHOW BOJIHBI
A=6-10"cM, pacCTOSHHE MEXKIy OTBEPCTUSAMH 1| MM M pacCTOSIHME OT OTBEPCTHH [0
sKkpaHa 3 M. HaliTu nonoxeHue Tpex nepBbIX CBETJIBIX MOJIOC.

B omnsiTe ¢ 3epkanamu @peHens paccTosHUE MEXY MHUMBIMU N300payKEHUSIMH HCTOUHUKA
cBera Obuto paBHO 0,5 MM, paccTostHME 10 dKpaHa 5 M. B 3emeHoM cBeTe MONMYYMIHCH
UHTEepPEPEHIIMOHHBIE MTOJIOCHI HA PAacCTOSHUM SMM Apyr oT apyra. Haiitu anmuHy BOJHBI
3€JICHOTO CBETA.

Ha wmbimbHylo mienky (n=1,33) mamaer Gemsii ceer mox yrmom 45°. Tlpu kakoit
HAaUMEHbBIIEH TOJIIMHE IUIGHKH OTpa)K€HHbIE JIydd OYyIyT OKpAalleHbl B JKENTBHIM IBET
(A=6-10" cm)?

PaccTosiHue Mex Iy MATHIM U IBaJILATh MATHIM CBETJIBIMU KojbliamMu HeloTOHa paBHO 9 MM.
Paguyc xpuBm3Hbl nuH3bl 15 M. HaliTu 1MHY BOJHBI MOHOXPOMAaTHYECKOIO CBETA,
Naar0IIero HopMaibHO Ha ycTaHOBKY. HabmroneHne mpoBoaUTCs B OTPaXKEHHOM CBETE.
BoruncnuTh paanycsl NEpBBIX MATH 30H OpeHens, €Clii pacCTOSHUE OT UICTOYHMKA CBETA 10
BOJJHOBOW MOBEPXHOCTHM PaBHO | M, pacCTOSIHHME OT BOJHOBOW IMOBEPXHOCTH IO TOYKH
HaOIIOIeHUs TaKXke paBHO | Mu A =5- 107 m.

Ha menp mmpuHON 2 MKM MajiaeT HOPMaJIbHO MapajuIeIbHbIN Ty4OK MOHOXPOMATHYECKOTO
cera ¢ JumHOW BomHBI A =5890A. Haiitmu yripl, B HampaBIeHHH KOTOPBIX OyIyT
HaOJII01aThCsl MUHUMYMBI CBETA.

Ha mens nagaer HOpManbHO MAapauICIbHBIA IIy4OK MOHOXPOMAaTHYECKOIO CBETa C JJIMHOU
BoyiHBI A. Illupmna menmu paBHa OA. Ilom kakuMm yrioMm OyAeT HaOMIOIATBCS TPETHH
TU(PPaKIMOHHBI MUHIMYM cBeTa?
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Yemy paBHA MOCTOSIHHASA JU(PPAKIUOHHON PEIIETKH, €CIIM 3TA PEIIeTKa MOXKET pa3peluTh B

MEepPBOM TOpsAKe JTUHUM criekTpa Kamusa A =4044A° u 1 =4047A°? llupuna pemerku 3
CM.

Onpenenutb yrosl NOJHOM MOJIApU3allUM NpPU OTPaKEHHWU CBETa OT CTEKIJA, IOKa3aTellb
MpeIoOMIIEHUS KOTOporo paseH 1,57.

IIpenenbHbId yroa IOJHOIO BHYTPEHHErO OTPaKCHMS UIsi HEKOTOPOI'O BEIECTBA PAaBEH
45", UeMy paBeH Jj1s1 3TOTO BEIIECTBA YI0JI MOJHOM MOIsipu3auu’?

UeMy paBeH IOKa3zareidb MPEIOMIIEHMS CTEKJIa, €CIM IpPU OTPaXEHUM OT HEro CBeTa
OTPaKCHHBIH JIyd GYAEeT MOMHOCTHIO TIOIAPH30BaH TPH yrite mpetoMteHms 30°?

UeMy paBeH yroa Mexay INIABHBIMM IUIOCKOCTSIMM MOJSpU3aTOpa M aHaIu3aTopa, €cCilu
MHTEHCUBHOCTh €CTECTBEHHOI'O CBETa, MPOULICAIIEr0 4epe3 MOJIsIpU3aTop U aHalu3arop,
yMeHbIlIaeTcs B ueTbipe pa3a? Iloryomennem cBeta npeHedpeysb.

6. OCHOBBI ATOMHOM ¥ SIJEPHOM ®U3UKH (2 kype, 2 cemecTp)

1.

2.

MOoIIHOCTh U3ITy4eHHUsT a0COIIOTHO YEPHOTO Tena paBHA 34 KkBT. HaliTi Temmneparypy 3Toro
TeIa, eCIIH H3BECTHO, YTO IIOBEPXHOCTH €ro paBHa 0,6 M°.

HaiiTi, Kakoe KOJMYeCTBO SHeprud ¢ | cM’ MOBEpXHOCTH B | ¢ H3IydaeT abCONIOTHO
YepHOE TeNo, €cld W3BECTHO, YTO MaKCHMallbHas CIEeKTpalbHas IUIOTHOCTh €ro
SHEPreTHUEeCKOil CBETHMOCTH TIPUXOIUTCS Ha JUTMHY BostHbI B 4840 A”.

Ha kakylo [AnuHy BOJHBI —MPUXOJUTCS  MaKCHMYM  CIEKTPaJbHOM  IJIOTHOCTHU
HHEPreTUUECKON CBETUMOCTH a0COJIOTHO YEPHOI'0 Tejla, UMEIOLIEro TEMIIEPaTypy, paBHYIO
TEeMIEpaType 4eI0BEUYECKOro Tena, T.e. ¢t =37 0C?

C KaKoii CKOPOCTBIO JOJDKEH JABHUTAThCS 3JICKTPOH, YTOOBI €ro KMHETHYECKas YHEPTUs Oblia

paBHa 3Hepruu (HoToHa ¢ IIUHON BOIHBI A =5200A°7

0
Kpacnas rpanuna ¢ororddekra s HekoToporo Meramia paBHa 2750 A°. Yemy paBHO
MHUHHMaJIbHOE 3HAUCHHE YHEPTUU (POTOHA, BBI3bIBAIOIIEro GoTo3(hdhexT?

3.4. BapuaHThbl 321aHNii 7151 IOATOTOBKH K TeKYIlIeMY KOHTPOJIIO B TeCTOBOI dopme

1. MEXAHUKA
1. Onpenenenne TMHEMHON CKOPOCTH B MEXaHUUECKOM JIBUJKEHUU:
1) BekropHas BenuumHa, onpejaesseMas BTOPO MPOU3BOJHOM paguyca — BEKTOpa ABWXKYLIeHcs

TOYKHU 110 BpCMCHHU: L

r
r dr
dr’

2) BekTopHas BeIUUMHA, ONpeaeIsseMas IEpBOil IPOM3BOJHON paanyca — BEKTOPA JBHXKYILEHCS
1

r dr
TOYKH I10 BpECMCHU: U=—-.
dt
3) BektopHast BenmnunHa, onpeaeseMas epBoi Npou3BOAHON yIila IOBOPOTA TENA 110 BPEMEHHU:
1
r d
=L
dt
4) BekTopHasi BeJIM4YMHA, ONpesesnsieMasl BTOpoil MPOM3BOJHOMN yriia MOBOPOTA Tella 0 BPEMEHHU:
r d¢
E=—0fr.
dt

5) BenuuuHa, onpeaensieTcss MPOU3BEIEHUEM YIJIOBOM CKOPOCTH Ha PalyC OKPYKHOCTH, IO
KOTOpOM Touka IBUXETCS: L =o-R.
2. OnpeneneHne JUHEMHOr0 YCKOPEHUS B MEXaHUUECKOM JBUKCHUU:

1) BekropHast BenuuuHa, onpezenseMas epBoi IPOU3BOIHON CKOPOCTH 110 BPEMEHH:

QU
C-

Q=
Il

dr



dv
2) BenuunHa, XapakTepu3yromias ObICTPOTY U3MEHEHHUS! CKOPOCTH 110 MOYJIO: @ = — .

dt
2

v
3) BenuuuHa, xapakrepusyromnas ObICTPOTY U3MEHEHUS! CKOPOCTH 10 HANIPABJICHUIO: d = =

4) BexTopHas BelnuyMHa, ONpesesieMas IEpBOM MPOU3BOAHON YITIOBOM CKOPOCTH 110 BPEMEHHU:
1
r do

g =
dt
5) BekropHas BenwumMHA, OompeaelsieMas BTOPOM MPOWM3BOJAHOM yria MOBOPOTa MO BPEMEHH:
r
2
r do
E=—71.
dt

3. Kakas u3 ¢popmyn BelpaxkaeTr nepBbiii 3akoH Hpl0TOHA 17151 MHEpIUMATBHBIX CUCTEM OTcUeTa?

1 1

1 1 . nor
) F=ma; 2)F=-F,; 3)F=GM™™, 4 F=mg; 5 Eecm Y F=0, 10
r i=0

U =cosnt
4. Kakasi 3aBUCUMOCTb BbIpa)kaeT BTOpoi 3akoH HproToHa?
1 T 1 1 -m 1 T noT
1) F=ma; 2)F =-F,; 3)F:Gml—22; 4) F=mg; 5) Ecmm F =0, T0
r i=0
v = cosnt

5. Kakas 3aBHCUMOCTB ITOKa3bIBAET, YTO BCIKOE ACHCTBHE TEN APYr Ha Apyra UMEET Xapakrep
B3aMMOJEICTBUA?

1 1 1 . &
) F=ma; 2)F=-F,; 3)F=G2™. 4 F=mg; 5) Ecm z% =0, 10

r i=0

1
L = cosnt
6. Kakast u3 popMyaupoBOK BbIpa)kaeT 3aKOH COXPaHEHHs UMITYJIbCa:
1) Ummynbe 3aMKHYTOM CUCTEMBI HE U3MEHSIETCS] C TEUEHUEM BPEMEHHU.
2) 'eomeTpuueckas cyMmma UMIYJIbCOB TE€J, BXOASAIIUX B 3aMKHYTYIO CHUCTEMY, €CTh BEJIMYUHA
IIOCTOSIHHASL.
3) B 3amkHyTOH cHcTeMe MeXaHW4ecKash SHEeprusi COXpaHsAeTcs, €ClIM JAEHCTBYIOT TOJIBKO
KOHCEPBATUBHBIE CHUJIBI.
4) 3amkHyTast (M30JIMPOBAaHHAS) CHCTEMa — ATO MEXaHHYECKash CHCTeMa Tell, Ha KOTOPYIO He
JENCTBYIOT BHEIIHUE CHJIBI.
5) BHenHue cuiibl — 3TO CHIIBI, C KOTOPBIMHU Ha Tejla MEXaHUYECKON CHCTEMBI JIEUCTBYIOT Tea,
HE BXOJSILKE B JAHHYIO CUCTEMY.
7. Kakas u3 ¢hopmyn BeIpakaeT CHITY TPEHUS CKOTBKCHUS?

. 1 1
1) F=—kx; 2) F=G2 ™. 3)F=mg; 4F=u-N; 5) F=ma
r

8. Teno paBHOMEpPHO MEpPEMEIIAETCs IO TOPU3OHTAJIBLHON MOBEPXHOCTH W3 MOJOXKEHUsS | B
OJIOKEHHE 2.

S >

A

1 2
[ ] [ ]

Kakyto paboTy coBepiiaeT npu 3TOM CHJIA TSHKECTH?

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

9. MOmHOCTh B MEXAHUKE 3TO:
1) BekropHas Benu4MHA, paBHAs MPOU3BEICHUIO BEKTOPA CUJIbI HA BEKTOP CKOPOCTH.
2) CkansapHas BeIUYMHA, paBHas pabOTe, BHIMOJTHEHHON B €IMHUILY BPEMEHH.



3) CkansipHoe pou3BeieHHe paboThl Ha BpeMs, 32 KOTOPOE OHA BBIMTOJIHEHA.
4) CkanspHoe POU3BEJCHUE BEKTOpa CUIIbI Ha BEKTOP MEepEMELICHHUS.
5) CkansipHasi BeTMYMHA, paBHAs MPOM3BEICHUIO CHJIBI Ha TEpEMELICHHE M Ha KOCHHYC yTrja
MEXy HUMH.
10. Kunernueckasi sHeprus Teia Mpu NOCTyNaTeIbHOM JABHKEHHUHU orpenensercs popmynoit?
2 2 2 242
1) E=mgh; 2) E:’%; 3 E=JLY . 4y gV 5 pomeA

11. TloTeHnmanbHass YHEPTHUS TeJla MACCOM m Ha BBICOTE A ompenenseTcs: GopMyIoii:
kx2 2 2 2A2
) E=mgh; 2) E==—; 3) E= Jo~ .y E:m;) ) W i

12. [loTtenuanpHas SHEPTHs yIPYyroaehOPMUPOBAHHOTO TEJIa ONpenenseTcs: popMyItoi:
2 2 2 2 42
1) E=mgh; z)E:kxT; 3)E:Ja’ : 4)E:m; : 5)E:M

13. 3aK0H coXpaHEHUsI MUMITyJbCa, 3alIMCAaHHBIA JJIS IBYX TEN IpU aOCOJIOTHO YNPYroM yaape
HUMCCT BUA:

2 2 2 2

L, nm,u u m,u

MU | L0, iy | b,

; 3)
2 2 2 2

r r r
1) mlul+m21)2=(ml +mz)u; 2)

2 2 2
mu, n mu, _ (m +my)u”

2 2 2 ’

n

Z(Eki +Em) = const .

i=1
14. Monynb MOMEHTA CUJIBI OTHOCUTEIBHO HETOABMKHOM ToukH (0) 3T0:
YM=F-d, 2yM=F-t; 3 M=F-¢; 4 M=F-1; S5 M=F-w.
rae d - nnedo cuibl, 1 - paccrosiue ot Touku BpaieHus (0) 10 TOUYKH MPUITOKEHUS CUITBI, f -
BpeMs1 IEHCTBUSI CUJIbI, (@ - YTJIOBAsi CKOPOCTh BpAIICHUS, & - YIJIOBOE YCKOPEHHUE BPAILICHHUS.
15. MoMeHT uHepIUHU MaTepUaIbHON TOUKH OIpeeseTcs: popMyIoun:

1) J,=Am -1, 2)J=2Ji; 3)J:ém12; 4)J:%mr2;

1 1 I I
4) muo, + m,L, = mu, +m,u,; 5)

5) J=J, +ma’,

rae  Am, - Macca MaTEpUaJIbHOM TOYKH, 7; - PACCTOSTHME OT TOYKH JIO OCH BpalllEHUs,

| - nuHa CTepXKHS.

16. MoMeHT MHEepIUH Tejla OTHOCUTEIBHO OCH BPAIICHUS €CTh!
1 1
1) J,=Am,1r’; 2)J:ZJi; 3)J:Eml2; 4)J:Emr2; 5) J=J, +ma’,

9IS

Am, - Macca MaTepHaIbHOM TOYKH,’, - PACCTOSHUE OT TOYKM O OCH BpalleHwud,l - nnmHa
CTEPKHSL.

17. Teopema lllteiiHepa, ompenensiomas MOMEHT MHEPLUMU Tejda OTHOCUTENBHO JI000H OCH

BpaIeHus1, BeIpaxkaeTcs (hopmyIioit:
1

1
) J,=Am -1’ 2)J=>J;; 3)J=-mr’; 4 J=—ml’; 5)J=J +md’,
2 12
rac Ami - Macca MaTCpHaHBHOﬁ TOYKH, 7; - paCCTOSAHUEC OT TOYKHU OO OCH BpAIlCHU,
1 - AJIMHA CTCPIKHA, J .~ MOMCHT HHEPpHOHH OTHOCHUTCIBHO HapaHHCHBHOﬁ ocH,

npoxojsmiei yepes neHtp macc C Tena, a — pacCTOSHUE MEXIY OCSMHU, M - Macca Teja.
18. Kunetnueckasi 3HEprys BpallleHUs: a0COIIOTHO TBEPOTO TEJIa BOKPYT HETOIBH)KHON OCH:

2 2 2 2 2
s ) E=T2 3 E= T 4y Eemghs 5) E=

) E=



19. [NonHas KUHETHYECKast SHEPTUsl a0COIIOTHO TBEPAOTO TeNa:

2 2 2
mo’ Jo Jo' mo kx?

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

20. OCHOBHOE ypaBHEHHE OUHAMHUKU BpalllaTEJIbHOIO ABM)KEHHS a0COIIOTHO TBEPAOIO Tela
UMeeT BU:

WM=J-5:2) F=m-&i; 3) L=J-&:; 4) v=co-r; 5)2—L=o.
t

21. MoOMEHTOM WUMITyJIbca TBEPAOTO Tela OTHOCHTEIBHO HEMOJBMKHON OCH Ha3bIBaCTCS
BEJIMYMHA, orpeaessemMas GopMyIIoi:
1
1 T 1 1 dL r 1 v
) L=Jow; 2) p=mv; 3) d—zM; 4) L=const; 5) J =mr>.
t

22. 3aKOH COXPAaHEHUs MOMEHTA UMITYJIbCA ONPENEISAETCS BhIpa)KEHUEM:
1

1 T 1 1 dL r 1
) L=Jow; 2) p=mv; 3)d—=M; 4) L=const; 5) J =mr>.
t

23. 3axon ['yka s ynpyrux aedopmaruii TBepIoro Tesia HIMEeT BHI:

F
1) o=E-¢; 2) F=—kx, 3)5=A1—1; 4)0':%; 5) F=u-N.

24. 3aKOH BCEMUPHOI'0 TATOTEHUS /71 JIFOOBIX JBYX MaTepUabHBIX TOUEK:
1 1 I > .

1) F=mg: 2) F=ma; 3)F=—kx; 4)F:mfjl_0; 5y Fogiii
t r

25. HanpsbKeHHOCTb TOJISE TSTOTCHUS ( §) 3TO:
v F v
Dg=—: 2g=21 3)g=";
m m t
26. YriioBas CKOpOCTh IIPH BPAILIEHUH a0COJIFOTHO TBEPOTO TeJia onpenensercs GopmMyIoi:
1)0):2; 2) w=2nv; 3)a):d—¢; 4)a):£; 5)0)22—7[.
R dt J

4 F=gM ™ 5)¢=£_
r m

27. YriaoBoe yCKOpEeHHE MPH BpallleHHH a0COIIOTHO TBEPAOTO TeNa onpeensercs GopMyIoi:

do d’e a M Al
D)e=—; 2)e=—; 3 e=—"5; 4)e=—; 5 e=—.
) dt ) dar’ ) dar’ ) J ) 1
28. Kak cBsi3aHbl ME@X/1y COOO¥ YIioBasi ¥ IMHEHHAs CKOPOCTh:
2
l)g:d—a); 2)a):d—(p; JYv=w-R; 4) w=2xnv; 5)g=d§0.
dt dt dt

29. Kakoit ¢GopmMynoli MOXKHO BBIPa3UTh HOPMAJIBHOE YCKOPEHHE OTICNIBHBIX TOYEK

BPAIIAIOIIErOCs TBEPOro TeJia Yyepe3 ero yrioBY CKOPOCTh:
v

2
)a =¢c-r; 2) an:?; 3) anza)ZR; 4) af:%; 5)a= faf+af.
t

30. Kakoit ¢opMynoli MOXHO BBIPAa3UTh TaHTEHIIMATBHOE YCKOPEHHE OTACIBHBIX TOYCK
BpAILAOLETOCS TBEPJOTO TEJIA YEPE3 €T0 YIIIOBOE YCKOPEHUE:!

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

31. Cuna TpeHus KaueHus onpeaensercs GopMynoi:
) F=u,-N; 2)F=u-N; 3) F=%; 4) F=—ke; 5) F=mg.

2. TEPMOAUHAMUKA U MOJIEKYJISIPHASA ®U3UKA
1. YpaBHEHHE COCTOSIHUA UICATHHOTO Tra3a:



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

P:zn<EmH >.
3
2. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUUECKON TEOPHH:
1) PV=Const;  2) P=PRa,T; 3) PV=2RT; 4) V=V,aT; 5)
M

2
P=—n<E_ >.
3 Kun
3. MBorepMuueckuii mporecc Boipakaercs GopMyInoun:

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

P=2n<EW>.
3

4. N3oxopudeckuii mpoiecc BeIpaxkaeTcsi GopMysIoi:

1) PV =Const; 2) P=FRea,T; 3) PV:ﬂRT; 4) v=VarTl, 5)
M
P:zn<Em >
3
5. M306apudeckuii mporecc BbIpaxaeTcst GopMyIoii:
1) PV =Const; 2) P=FRea,T; 3) PVZERT; 4) Vv=VarTl, 5)
M
P:zn<EmH >
3

6. Ilpm cxaTuM uAeadbHOro raza ero oObeM YyMeHblaeTcs B 2 pas3a, a TeMIeparypa
yBenuuuBaercs B 2 pa3a. Kak uaMeHuTcs mpu 3TOM JaBiieHue ra3a?

1) yBenuuuTcs B 2 pa3a;  2) yMEHbIIMTCSA B 2 pasza;  3) yBenuuures B 4 pasa;

4) ymenbiiutcs B 4 paza;  5) HE U3MEHUTCS.
7. JlaBlieHHE UICATBHOTO Ta3a YMEHBIIMIIOCH B 2 pa3a, TEMIIEpaTypa ra3a yBeJIn4uiIach B 2 pasa.
Kak uzmenwiics npu 3tom 00beM raza?

1) yBenuuwiics B 2 paza;  2) yMeHbIIWiIcs B 2 pa3a;  3) yBenuuuics B 4 pasa;

4) ymenbiuuics B 4 pa3a;  5) He U3MEHHWIICS.
8. Kaxas u3 popmyn Belpakaet 3akoH JlanbroHa?

) e=ikT;  2) u=LT"RT. 3) P=P+P+P+.+P; 4 PV=TRRT. %)
2 oM M

P=§nm<uz>.

9. Kakast 13 popMyI1 BEIpOKAaeT paBHOMEPHOE pacipe/iesieHHe YHEPI U 0 CTeNeH s CBOOOIbI?

) e=kr: 2) u=LT"RT;  3) P=P+P+P+.+P: 4 PV="RRT. 5
2 oM M

1
P=—nm<0*>.
3
10. Kakast u3 ¢popMys1 BeIpaxaeT BHYTPEHHIOIO YHEPTHIO CUCTEMBI?

) e=2kT: 2) u=LRT; 3) P=R+R+B+.tB: 4 PV="'RT: 3
2 2M M

1
P:§nm<uz>.

11. 3akoH pacnpenenenus MakcBesnia XxapakTepu3yerT:
1) paBHOMEpHOE pacHpeeeHHe YHEPTUH 110 CTETICHSIM CBOOO/IBI;



2) ypaBHEHHE COCTOSHUS UACAIBHOIO rasa;

3) pacnpeneneHre MOJIEKYI [0 CKOPOCTSIM;

4) pacnpenenaeHue MOJIEKYJ B HOTEHIIMAIBHOM CHIJIOBOM I10JIE;
12. 3akoH pacnpenenenus: boiapliMaHa xapakTepHU3yerT:

1) paBHOMEpPHOE pacHpeeICHHE YHEPTUH 110 CTETICHSIM CBOOO/THI;

2) ypaBHEHHE COCTOSHHUS UACATBLHOTO rasa;

3) pacnpeneneHue MOJEKYJ 0 CKOPOCTSIM;

4) pacmpenenaeHre MOJIEKYJ B IOTEHIIMAIBHOM CHIIOBOM IIOJIE.
13. YpaBuenue spneHust [uQPy3un npeacrapisiercss GopMyInoit:

) F=pn@as: ) 0=—x2L Asar: 3y M =—DP AsAr:
dz dz dz
4)D=§/1<u>; 5)77=§/1<U>p; 6)x=§/1<u>pcv.
14. YpaBHeHUe SABICHHSI BHYTPEHHETO TPEHHSI IIPEACTABISETCS (POPMYJIION:
1 F=-p@as: 2) 0=-—x2L Asar: 3y M =—DP AsAr:
dz dz dz
4)D:%/1<u>; 5)77:%/1<u>p; 6)x:%/1<u>pcv.
15. YpaBHeHUE SBICHHSI TETUIONPOBOAHOCTH MPEACTABISICTCS POPMYIIOit:
) F=p@as: 2) 0=-x Asar: 3y M =-DYL AsAr:
dz dz dz
4)D:%/1<u>; 5)77:%/1<u>p; 6)x:%2<u>pcv.
16. Koapduument nuddy3un Beipakaercst GopMyoi:
1) F=—77QAS; 2) Q=—xd—TASAt; 3) M=—Dd—pASAt;
dz dz dz
4)D=§/1<u>; 5)77=%/1<U>p; 6)x=§/1<u>pcv.
17. Koo ¢unmeHT BHyTpEHHETO TPEHUS BBIpaXKaeTcs: (OpMYJIION:
1) F=—77@AS; 2) Q=—xd—TASAt; 3) M=—Dd—pASAt;
dz dz dz
4)D=§/1<u>; 5)77=§/1<U>p; 6)x=§/1<u>pcv.
18. KoadduiueHT TerionpoBoIHOCTH BbIpaxkaeTcs (hopmyoit:
) F=pn@as: ) 0=—x2 Asar: 3y M =—D2 AsAr:
dz dz dz
4)D:%/1<u>; 5)77:§/1<u>p; 6)x:%/1<u>pcv.

19. AnqnabaTrdecKkuM MPOIIECCOM Ha3bIBACTCS MPOIECC, TPOTEKAIOITHH:
1) npu noCTOSHHON TeMIIepaType;
2) mpH MOCTOSIHHOM JIaBJICHUH;
3) 6e3 oOMeHa sHeprueit ¢ OKpyKarollei cpenoi;
4) npu MOCTOSIHHOM 00bEME;
5) HEeT NpaBUILHOTO OTBETA
20. Kakas popmyna BeIpakaeT NepBbIi 3aKOH TEPMOJMHAMUKH:

) PV=%RT; 2) Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.

21. IlepBblii 3aKOH TEPMOJIMHAMUKH IS a1MA0ATHIECKOTO MPOLIECca UMEeT BUJI:



1) PV = %RT ; 2)Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.
22. HepBBIﬁ 3dKOH TCPMOJIUMHAMHUKHA I U30XOPUICCKOI'o IMpouecca UMECT BU/I:

1) PV = %RT ; 2)Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.
23. IlepBblil 3aKOH TEPMOJIMHAMUKH JUISI U30TEPMHUUECKOTO MPOIIECCa UMEET BUA:

1) PV = %RT . 2)Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.

24. VneanpHBId Ta3 TOJYYMJ KOIMYECTBO TeruioThl, paBHoe 300/[>)kx m coBepmuia padory,
paBHyto 100 J[x. Kak n3meHunacy npu 3TOM BHYTPEHHSS SHEPrus raza’?
1) yBemmumnack Ha 400 JIx; 2) yBenumumiiach Ha 200 [Ix; 3) ymenbmunack Ha 400 Jx;
4) ymenbiunnach Ha 200 J[x; 5) He u3MeHUNIach.
25. Yemy paBHO U3MEHEHHE BHYTPEHHEHW HSHEPrUU rasza, €clii €My MepeJald KOJIHMYeCTBO
terioTel, paBHoe 300 [k, a BHENIHUE CHITBI COBEPIIMIIN HAJl HUM padoty, pasHoe 500 JTx?
1) 200 JIx; 2) 300 Ix; 3) 500 Ix; 4) 800 Ix; 5)0 Ix.
26. neanbHas TenaoBasi MalllMHa, padoTaromias no nukiy KapHo, nmonydaer 3a KaKablii UK OT
HarpeBatensa 2520 JIx temna. Temnepatypa HarpeBatens 400 K, xonomunsnuka 300 K. Haiitu
paboTy, coBeplIaeMyl0 MAIIMHOM 3a OJWH LHUKI, U KOJMYECTBO TEIUIa, OTIaBaeMOIo
XOJIOIMIBHUKY 32 OJIMH LHUKIL.
1) 600 [Ix; 2000 1x; 2) 700 dx; 2200 Jx; 3) 630 [Ix; 1890 [Ix;
4) 800 IIx; 1200 IIx; 5) 1200 x; 700 Jx.
27. B peanbHOM rase:
1) He yuuThIBaeTcs pa3Mepbl aTOMOB (MOJIEKY);
2) Y4MUTBIBAETCS pa3Mepbl aTOMOB (MOJIEKYI);
3) He yYUTHIBAeTCS CHIIBI IPUTSHKEHUS MEX]y aTOMaMH (MOJIEKYJIaMH);
4) He yYMTHIBA€TCS CUJIbI OTTAJIKMBAHUS MEKIy aTOMOB (MOJIEKYI);
5) y4MUTBHIBAETCS CUIIBI IPUTSKEHUS MEXIY aTOMaMH (MOJIEKyJIaMHu ),
6) YYUTBHIBAETCS CHJIbI OTTAIKMBAHMS MEXITY aTOMOB (MOJICKYJIAMH );
[Tpennaraemsie otBeTol: 1) 1,2,3; 2)4,5,6; 3)1,3,4; 4)2,5,6; 5)1,4,5.
28. BHyTpeHHSsl SJHEpIHsl pealbHOro rasa:
1) Gounbliie BHYTPEHHEH SHEPTUU HICATHHOTO ra3a;
2) MeHbllle BHYTPEHHEN SHEPruu UaeaabHOro ras3a;
3) 3aBUCHT OT TeMIiepaTyphbl HAECaTbHOTO ra3a;
4) 3aBUCHUT OT JIaBJICHUS UJICATHHOTO Ta3a;
5) 3aBUCHT OT 00bEMa UEALHOTO Ta3a.

3. 2JIEKTPUYECTBO U MATHETU3M. 4. KOJTEBAHUSA U BOJIHbI.
1. Koropas u3 popmyn Beipakaet 3akoH Kymona?

F
Ni=—"; F=k1L; HE="; 4 A=q(p-0).
R+r Er q,
2. o xakoit popmyse onpenensiercs HalpsHKEHHOCTh 3JIEKTPUUECKOT0 TOJIsl TOYEUHOTo 3apsiia’?
NE="; 2)E=—1_; NE=YL, 4HE=-—"_
&, 4rg,r d 2rg,a
3. Ilo xakoii popmyse onpeaenseTcs NOTEHIMAN MO TOYSUHOTo 3apsiia’?
q rdr q-d q-d
1) p= A NES ;03 —@ = i 4) Ap= .
)¢ 4re,r )¢ '[ 2 a ) 9= See, ) Ae 2Seg,

4. Koropas u3 popmyn sBisieTcs: onpeaeieHueM EMKOCTH KOHeHcaTopa?

pi-t,1, Ne=4, 3c=4. sHr--L,
c ¢ ¢ u @ wc



5. Io kakoii popmyne ompezensercss 001as eMKOCTh CUCTEMBI MOCIEOBATEIEHO COSTUHEHHBIX
KOHJICHCATOPOB.
I 1 1 1 ¢ +c,+...+c 1 1
) —=—4+—+..+—; 2)c=c¢+c,+c;+.4¢33) c="—2"" 1 4) — = ———
c ¢ ¢ c, € "Cy..vC, c ¢ tc,

6. Ilo xakoit ¢opmyrne ompenensercs oOmIasi eMKOCTh CHCTEMBbI MapauIeTbHO COCTUHEHHBIX
KOHJICHCATOPOB.

I 1 1 1 ¢ +c,+...+c
)—=—+—+..4—; 2)c=¢+c,+c;+..+c,; 3)c="—""2""—r; 4
c ¢ ¢ c, ¢ Cy.tC,
11
c ¢ +c,

7. YTO Ha3bIBAETCS DJIEKTPUUYECKUM TOKOM?

1) XaoTuueckoe NBUKEHUE 3aPSKEHHBIX YaCTHIL;

2) HampaBiieHHO€E BUKEHUE 3apsyKEHHBIX YaCTHULL;

3) HanpaBneHHoe ABUKEHHE aTOMOB U MOJIEKYIL;

4) XaoTuueckoe IBUKEHUE HOHOB.
8. Kotopas u3 ¢popmyn npeacraBiseT 3anuck 3akona Oma 175 yyacTka 1emnu?

DI=—t— 2yizyE; =L, 4i=L

R+r R S

9. Kotopas wu3 dopMyn NpeacTaBisieT 3aBUCHMOCTh COINPOTHUBICHHUS METAJUIMYECKUX
IPOBOJAHUKOB OT TEMIIEPATyphl?

1) Q=JRt; 2) R =R,(I+at); 3) Q=JUr; 4) R:J%_
t
10. KOTOpaH nu3 (I)OpMy.]'I NpeaACTaBIACT 3aBUCUMOCTDb COIIPOTHBIICHUSA OT €ro rcOMCTPHYCCKUX
pazmepoB?

0 1 U U
1) R=R,(l1+at); 2) R=——; 3)R=p—; 4)R=—; 5 R=—.
) R=R,(I+er): 2) R=75: 3)R=pg: 4 R=T: 5 R=—g
11. Koropast u3 popmyn npeacrasiser 3akoH Jxoyns-Jlenna?

1
) O=JRt: 2)R=R(1+ar): 3)J=—2—: 4 R=p—.
) 0 ) R =R,(1+ar); 3) e ) R=p

12. IlepBoe npasuiio Kupxroda?
1) Cymma HanpskeHU# B 3aMKHYTOM KOHTYpe paBHa (.
2) Aure0Opandeckas CyMMa TOKOB B 3aMKHYTOM KOHTYype paBHa 0.
3) Anrebpanyeckas CcyMMa TOKOB B y3JI€ pa3BETBIICHHUS AIEKTpUUYECKO 1enu pasHa 0.
4) CymMa NOTEHIMAJIOB B y3JI€ Pa3BETBICHUS AJIEKTpUUYECcKOl 1ienu paBHa 0.

13. Kakue Toku B [-om npasunie Kupxroda 6epyrest co 3HaKaMU «+» U « —»?
1) Bce Toku OepyTcst co 3HAKaMH «+»
2) Toku, BTekaromue B y3ea OepyTcst co 3HAKOM «+», a BBITEKAIOIIKEe U3 y3Jla — CO 3HAKOM
«=n.
3) Toku, Tekymue Mo YaCOBOU CTpelsKe, OepyTCs CO 3HAKaMH «+», IPOTUB YAaCOBOU CTPENIKU
— CO 3HAKOM «—».
4) Toku, coBHajarolIyde MO HANpaBJIEHUIO C HamlpaBieHHeM o0Xxoja KOHTypa, OepyTcst co
3HAKOM «+1», a TeKyIllue IPOTHUB HAaNPaBJIEHUS 00X0/1a — CO 3HAKOM « —».

14. Bropoe nmpasuio Kupxroga.
1) B 3amkHyTOM KOHType anreOpanyeckas CcyMMma TMaJeHUH HampsbKeHUH  paBHA
anreOpanyeckoi CymMMe 3IEKTPOIBUKYIIUX CHIL.
2) Anrebpanyeckas CcyMMa TOKOB B 3aMKHYTOM KOHType paHa 0.
3)B 3aMKHYTOM KOHType anre0Opamdeckas CyMMa CHJI TOKOB paBHa CyMMe
JNEKTPOABUKYIIHUX CHIL
4) Anrebpanyeckasi CcyMMa CHJI TOKOB B y3JI€ pa3BETBJICHHOM AJIeKTpHUYeCcKoi 1ienu paBHa 0.



15. Kakue Toku Bo 2-oMm npasuiie Kupxroda 0epyTcs co 3HaKaMu «+» U « —»?
1) Toxku, Brekarouye B y3ei, OepyTcs co 3HaKaMHU «+», BBITEKAIOIIME U3 y3J1a — CO 3HAKOM
«=m.
2) Toku, coBmajaroIue MO HAMPABIEHHUIO C HalpaBleHHEM o00XoAa KOHTypa, OepyTcs co
3HAKOM «1», @ TEKYIIHE MPOTHUB HAPABJICHUS 00X0/1a — CO 3HAKOM « —».
3) Bce Toku 6epyTcs Co 3HAKOM «+».
4) 3Haku «+» U «—» BBIOUPAIOTCS JJIs1 TOKOB IPOU3BOJIBHO.
16. Ilo xakoii Qopmyne ompezaensercs oOlLIee CONPOTHBIEHHE R MpHU MOCIEA0BATEIbHOM
COEIMHEHUH HECKOJIBKUX IPOBOIHUKOB?

1 1 >R 1
1) —=>» —; 2)R= - ; ) R=>R; 4 —=> R .
)R Z“Rl. ) R-R,+R,-R,+...R -R_, ) Z )R z '

17. Tlo xakoii ¢opmyne ompexnensiercs oO0IIee CONMPOTUBICHWE R TpU NapauiedTbHOM

COEMHEHUH HECKOJIBKUX ITPOBOJIHUKOB?
SR

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 nepexon?

1) KoHTakT ABYX pa3HOPOAHBIX METAJJIOB.
2) KoHTakT MeTai-1u3JIEeKTPUK.
3) KoHTakT 1ByX BUI0B MOJTYIPOBOJHUKOB C Pa3HBIMU THIIAMHU MPOBOAMMOCTH.
4) KoHTaKT ABYX TUIIOB JIEKTPOJIUTOB.
19. Kakoe cBOHCTBO p —n Mepexo/a UCIOJIb3YETCs B MOIYIPOBOAHUKOBBIX 110aX?

1) OgHOCTOPOHHSIS MPOBOIUMOCTb.
2) 3aBUCUMOCTb COMPOTUBIIEHUS OT TEMIIEPATYPBHI.
3) 3aBUCHUMOCTBH COMIPOTUBIICHUS OT OCBEIIEHHOCTH.
4) Manas BeTM4MHA CONPOTUBIICHHUS.
20. Kakoe siBjieHHE Ha3bIBAETCS 3JIEKTPOMAarHUTHON MHAYKIIMEH?
1) TlosiBaeHHE MarHUTHOTO IOJIS IIPU MPOTEKAHUH TOKA IO LIEIH.
2) Bpamienue KOHTypa ¢ TOKOM B MArHUTHOM IIOJIE.
3) JleiicTBHe MarHUTHOTO MOJIs1 HA IPOBOJIHUK C TOKOM.
4) SIBieHue BOSHUKHOBEHMS dJIEKTPUUECKOTO TOKA B 3aMKHYTOM IPOBOJSIIEM KOHTYpPE MPU
U3MEHEHUH MarHUTHOTO MTOTOKA, IPOHU3BIBAIOIIETO 3TOT KOHTYP.
21. Kotopast u3 ¢popmyn npeacrabiiser co0oil 3aK0oH 37eKTpoMarHuTHoi uuaykiun dapanesa?

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

22. Kakoe siBJIeHHE Ha3bIBAETCSI CAMOMHAYKIIUEN ?
1) SIBneHue BO3HUMKHOBEHHUS HMHIYKIMOHHOIO TOKa B LENM MpH MPOTEKaHWHW B Hel
IIEPEMEHHOT0 TOKA.
2) IlosiBieHre MarHUTHOT'O TOJISl IPY MPOTEKAHUU TOKA IO LIETIH.
3) BpaiueHnue KOHTypa ¢ TOKOM B MarHUTHOM IIOJI€.
4) JleiicTBMe MarHUTHOIO TOJIsi HA POBOJIHUK C TOKOM.
23. Kakoe U3 HMKENPUBEIEHHBIX YTBEPXKACHUN sIBIsieTCs NpaBuioM JIeHna Jis HanpaBlieHUs
WHIYKIIMOHHOTO TOKa?
1) MHIykuuoHHBI TOK MMEET TaKOE HaIIpaBJIEHUE, YTO €T0 MArHUTHOM I10JIE IIPENATCTBYET
M3MEHEHHIO TOT0 MAarHUTHOTO MOTOKa, KOTOPOE €ro COo3allo.
2) HMHayKumoHHBIA TOK HAIpaBiE€H MPOTHUBOIMOJIOKHO HANPABICHUIO JIEKTPUUECKOIO TOKA,
KOTOPBIN €ro co31asl.
3) HanpasieHnue MHIYKIMOHHOTO TOKA ONpEENAeTCs Mo MPpaBUily OypaBUHKa.
4) HampaBneHue HHIYKIIMOHHOTO TOKA OMPEIEISAETCS 1O MPABHITY JICBOU PYKH.
24. Tlo xaxo¥i u3 GopMyJ BEIUMCIIAETCS BeTUUMHA CUiibl Amrepa?



I)F =quBSina; 2) F=JBISina; 3)J=—°—; 47=2
R+r R

25. o xakoii u3 GopMyn BEIUKCAETCS BennunHa cuibl Jlopenma?
1) F = s ) F = JBlSing _ 9% . g po_,du
= quBSina ; ) F=JBlSina; 3) F=—""=; ) F=—n—B-S§.
4rg,r dx
26. Kotopast u3 HI>KenpuBeIeHHBIX (OPMYI SIBISETCS OINpeie]IeHHeM HHIYKTUBHOCTH KOHTYpa?
O aj R
DL=puun’v; 2)L=—; 3)e=-L—; 4)L=-L.
1 dt w
27. KoTopast u3 HUKEPUBEICHHBIX (POPMYIT IPEIICTABISIET COO0H MHAYKTUBHOE COTPOTHUBIICHUE
KOHTYpa MepeMEHHOMY TOKY?
U . 1 . 1 . .
1) R=—; 2)R=p—; 3)R=—; 4) R =oL;
J S wc

28. Kakue kone0aHus Ha3bIBAIOTCS BBIHYKIEHHBIMH JICKTPUUECKUMU KOIeOaHUSIMU?

1) Konebanusi, BO3HHMKAIOIIUE B CHCTEME IPU COOOIIECHUM IEPBOHAYAIBHOTO 3armaca

SHEPTUH, BCIEICTBUE COOCTBEHHBIX CBOMCTB CUCTEMBI U MPH MPEHEOPEKUMO MAIBIX MOTEPAX

SHEPrUH HA BBICTICHUE TEILJIOTHI.

2) Konebanus, cylecTBYIOUINE B CUCTEME MPU MOCTOSHHOM IMOTOJIHEHHUH 3araca YHEPrHH.

3) Konebanus, npoucxoasiye mo MaTeMaTHIeCKoMy 3aKOHY CUHYCa UJIH KOCHUHYCA.

4) Konebanusi, mnpoucxonasduge B LENU C MEPEMEHHbIM HCTOYHHUKOM TOKa C

DIIEKTPOABIIKYILIEH CUIION. &£ = &, -sin(a)ﬂt)

29. Kotopast u3 HIDKENpUBEIEHHBIX (HOPMYIT XapaKTepU3yeT HHAYKTUBHOE COIIPOTHUBIECHUE?

2
1) Z= R2+(a)L—Lj; 2) Rc=i; 3)Z:4/R2+(a)L)2; 4) R, =wL;

wc wc

5. OITUKA
1. Enunnna u3MepeHus: ONTHYECKON CHIIbI JTMH3BI?
1) crepanman; 2) moke; 3) repu;  4) nuonTpuii;  5) MeTp.
2. OnTuyeckast cuia JIMH3bI paBHa 2 qn. Haiiaure ee ¢pokycHoOe paccTosiHUeE.
1)20cem;  2)25cm;  3)50cm; 4)80cm; 5) 1 wm.
3. B xakoil U3 HUXKe NMepeYrCIeHHBIX CPeJ] CKOPOCTh PAaCIPOCTPAHEHUs CBETa HauOOIbIIIast, €CITU
MIOKa3aTes Iy MPEJIOMIICHHUS 3TUX CPEJ] CIEeIYIOIIHE:
l)anmas - n=2.41; 2)Boga- n=1.33; 3)cnupr- n=1.36; 4)sutapp - n=1.54.
4. Kakoe 13 cneayroumx yciIoBUl yKa3bIBaeT, UTO JIMH3A pacceBaroas?
1) D=3nntp; 2) F<10cm; 3) D<O0; 4)nunzaBorayras; 5) u3zo0pakeHne MHUMOE.
5. Kakoe u3 HMKecIenyomux yCIoBUN YKa3bIBaeT, YTO JIMH3a coOuparomas?
1) nuH3a BeIMyKJIas; 2) U300pakeHue B IMH3E MHUMOE;
3) uzobpaxenue B auH3e mnpsimoe; 4) D >0.
6. UTo MOXHO CKa3aTh 00 yIJie MajeHus JTyda CBeTa Ha MMOBEPXHOCTh pa3zelia JIBYX Cpel U yrie
IPEJIOMIICHUS], €CIM Jy4 BBIXOJUT M3 ONTHYECKH OoJiee MIOTHOW Cpeibl B ONTHUECKH MEHee
MJIOTHYIO?
1) yron nagenus Oosiblie yria npeaoMICHuUs;
2) yroJa mperoMIIeHHs OOJIbIIe YIiia MMaIeHuUs,
3) yros npejaoMIIeHus paBeH YIiy HaJeHus;
7. Kakoil yrom mnpenoMJIeHHs COOTBETCTBYET IPEACIBHOMY YIJIy ITOJIHOTO BHYTPEHHETO
OTpaxeHus?
0% 2)45°% 3)90% 4) 180"
8. Kak n3meHuTCs OKYCHOE paccTOSIHUE CTEKIISTHHOM JIMH3bI, €CITU €€ OIYCTUTh B BOAY?
1) He UBMEHUTCS; 2) YBEIIUYUTCS,  3) YMECHBIIHUTCS.



9. JIy4 cBeTa majaeTr Ha rpaHuULly pa3jelia IByX Cpell C IoKa3aTelaeM IpeloMIIeHus n, U n,. B

KaKHMX CIIy4asX yroJj HajJeHus paBeH YIiy MpeoMIICHUs?
Dn>n; 2)m=ny,; 3) m<n,.
10. JIyis KakuX TPOLIECCOB XapaKTEPHO SBJICHUE HHTEPPEpEeHITNH?
1) nyst 3IeKTPOCTATUUECKUX TPOLIECCOB;
2) 11 BceX BOJHOBBIX MPOIIECCOB;
3) u1s mpoLeccoB PalMOAKTUBHOTO pacmaa;
4) n1st 5EeKTPOMArHUTHBIX TPOIECCOB.
11. Kakue BOJIHBI YAOBIETBOPSAIOT YCIOBUIO KOT€PEHTHOCTHU?
1) BosHBI, UMEIOIIIME OJUHAKOBBIE (ha3bl U MOCTOSIHHYIO Pa3HOCTh JJIMH BOJIH;
2) BOJHBI, UMEIOLINE OJIMHAKOBYIO JJIMHY BOJHBI M TOCTOSTHHYIO Pa3HOCTh (a3;
3) BOJIHBI, UCITyCKaeMbl€ OJJHUM UCTOYHHKOM;
4) BOJIHBI, IMCIOIINE PA3THYHYIO JITTHHY U TIOCTOSIHHYIO (hazy.
12. Kakue BOJIHBI MOTYT HHTEPGhEPUPOBATH?
1) BOJIHBI OT OJJTHOTO UCTOYHUKA CBETA;
2) BOJIHBI, pACHIPOCTPAHSIONINECS B OJTHOM MIIOCKOCTH;
3) BOJIHBI, UMEIOIINE OJUHAKOBYIO SHEPTHIO;
4) BOJHBI OIMHAKOBOM JUTMHBI ¥ IOCTOSIHHOM pa3HOCTH (a3.
13. Tlpu xakoi pa3HOCTH XO/a BOSHUKACT YCHIICHUE KOJICOAHWH TPU HHTEPPEpEeHIINN?
1) mpu pazHOCTH X012, PABHOUM YETHOMY YUCIY JJUH MOJIYBOJIH;
2) mpH pa3HOCTH X0J1a MEHbIIE JJIMHbI BOJIHBL;
3) mpu pa3HOCTHU XOJa, PAaBHOM LIEIOMY YUCly (a3;
4) npu pa3HOCTH X0/1a, paBHON HEUETHOMY YHUCIY JJIMH TOJYBOJIH.
14. TIpu xakoi pa3HOCTH XOAa BO3HUKAET OocliablieHne Kone0aHuil mpu uHTepepeHnn’?
1) mpu pazHOCTH X0/1a, pAaBHOM 1I€JIOMY YUCIY JJIUH MOJIYBOJIH;
2) mpH pa3HOCTH X0/1a, PAaBHOI HEUETHOMY YUCITY JJIUH TMOJTYBOJIH;
3) mpu pa3HOCTH XOJa MEHbIIIE ITTUHBI BOJHBI;
4) mpu pa3HOCTH X0/1a, paBHON YeTHOMY Yuciy (a3.
15. Kakoe ¢uznyeckoe siBI€HUE OTHOCUTCS K JUPPAKIIUN BOJIH?
1) sBneHNe HaAJNOXEHHUs BOJH, B pe3ylbTaTe dYero IMOoJydaeTcsl OMpejelieHHas KapTUHA
MaKCUMyMOB 1 MUHUMYMOB;
2) siBneHue orubaHus BOJHAMU MPETATCTBUS;
3) pasnokeHre Oeoro CBeTa Ha COCTaBIISAIOIINE IIBETA;
4) siBneHue ocinablIeHUs] CBETOBBIX BOJIH IIPU PACIPOCTPAHEHUH B CpEJIE.
16. Ilpu kakoM ycI0BHHM MOKHO HabOI0aaTh AUdpaKinio BOIH?
1) ecnu 1uyIMHA BOJIHBI BO MHOTO pa3 MEHBIIE pa3MepoB IpeaMera’?
2) ecnu JUIMHA BOJIHBI paBHA YETHOMY YHMCITYy aMIUTUTY/ KOJIeOaHMUIA;
3) ecnu AJIMHA BOJHBI COM3MEpPUMA C JTUHEHHBIMU pa3MepamMu IpeIMeTa;
4) ecnu da3za xKosnedaHU HEMTPEPHIBHO U3MEHSIETCA.
17. Kakoe siBlieHUE CBUJETEIBCTBYET O TOM, UTO CBET MPEACTABISIET COOOM AIIEKTPOMAarHUTHbIE
BOJIHBI?
1) uaTepdepeHnus crera;
2) nudpakius CBETOBBIX U AJICKTPOMArHUTHBIX BOJIH;
3) moryouieHue cBeTa MpU PaclpoCTPAHEHUH B CPEJIE;
4) cKOpOCTb paclpOCTPaHEHMsI CBETA U DJIEKTPOMATHUTHBIX BOJH B BaKyyMe.
18. CkonbKO IJIMH BOJH MOHOXPOMAaTHYECKOTO CBETa C YaCTOTOM KoJIeOaHWi v =35- 10T
YIOKUTCS HA yTH JuinHOW | =1.2Mm B Bakyyme?
1)2; 2)10; 3)500; 4)2-10°
19. UYro mnpoucxomuT C JIydoM O€Noro cBeTa MpU MPOXOXKICHHH 4Yepe3 TPEXTPaHHYIO
CTCKJISTHHYIO TpHU3My, €CIM TIOKa3aTellb TNPEJOMIICHUS TMPU3MBI  OOIbINEe  IMOKa3aTems
MPEJIOMIIEHUS OKPYXKAIOIIEH Cpebl?



1) JIyu cmemtaercst BBIXO/S U3 IPU3MBI B HAIIPABJICHUH MAPAIICIIbHOM HadyalbHOMY;
2) JIy4d oTKIOHSETCS;
3) JIy4 OTKJIOHSETCA K BEpIIMHE MPU3MBI M IIPU 3TOM pa3jaraeTcsi Ha BETHBIC ITyUKH;
4) Jly4 OTKJIOHSIETCS K OCHOBAHHIO MPU3MBbI U TIPU 3TOM pasiaraeTcs Ha [BETHBIC MyYKH.
20. Kakue ¢usuueckue SBICHUS MPOUCXOIAT C JIy4OM OeNoro cBera Mpu MPOXOXKICHUU depe3
CTEKJISTHHYIO TPEXTPaHHYIO IpU3My?
1) uaTepdepeHuus;
2) nmudpakius 1 TpeToMIICHHE;
3) npenoMieHUE U JUCTIEPCUS;
4) uaTtepdepennus u nudpakiusi.
21. JIyun Kakoro MOHOXPOMAaTUYECKOTO CBETa UMEIOT HAaUOOJIBIIYIO ITTHHY BOJHBI?
1) duoneroBrie;  2) opamkeBble; 3) 3eJeHBbIC;  4) KpacHBIE.
22. Jlyun Kakoro MOHOXPOMAaTHYECKOTO CBETa MMEIOT HAaUOOJIBIIYIO YaCTOTY KOJIeOaHU?
1) 3enenple;  2) cuHme; 3) KpacHbIe;  4) OpaHXKEBHIC.
23. Yto ompenensieT BET Jiyda ¢ TOYKU 3pEHHs BOTHOBOM IPUPOABI cBEeTa?
1) ammuintyna koneGaHuit; 2) CKOPOCTh pacpOCTPAaHEHUS BOJHBI,
3) da3a konebanuii BOMHBI, 4) AJIMHA BOJHBI, S5) 9acTOTa BOJIHEIL.
24. Tlo kakoMy 3aKOHY pacceuBarOTCsl CBETOBbIE Tyyu B aTMochepe?
1 1

1) A% 2) A% 3)?; 4);.
25. B ueM COCTOUT paziuire MeXAy €CTECTBEHHBIM H MOJSIPU30BaHHBIM CBETOM?
1) B CKOpPOCTH pacpOCTpaHEHUsI CBETOBOW BOJIHBI;
2) B IJIOCKOCTU KOJIeOaHUI HAMPSKEHHOCTEH AJIEKTPUUECKUX U MAarHUTHBIX BEKTOPOB CBETOBOIL
BOJIHBI;
3) B OTJIOLIEHNU CBETOBOW BOJIHBI BEIIECTBOM;
4) B paccestHM CBETa MEJIKUMH YaCTUI[AMHU U MOJIEKYJIaMH BEILIECTBA.
26. Kakue BelecTBa Ha3bIBalOT ONTUYECKH aKTUBHBIMU?
1) KOTOpBIE MOTJIONIAIOT CBET;
2) KOTOpbIe U3MEHSIOT HAIIPABJICHUE PACIPOCTPAHEHHUS CBETA;
3) KOTOpBIE BpaIllatoT MIJIOCKOCTh MOJSPU3ALIY CBETA;
4) KoTOpBIE pa3naratoT Oelblii CBET B LIBETHOM CIIEKTP.

6. OCHOBBI ATOMHOM U SITEPHOU ®U3NKHU

1. KBanrtoBas ¢u3nka u3y4aeT sIBICHUS:

1) mpoucxozsue co CKOPOCTIMHU CPABHUMBIMU CO CKOPOCTBIO CBETA;

2) mpoucxoJdIMe B MakpoMHUpe, NMpU OOBSCHEHUH KOTOPBIX Kiaccuueckas (u3umka HHOTIA
BCTPEUAET 3aTPyAHEHNUS;

3) mpoucxoasIIre B MAKPOMHUPE, KOTOPBIE Kilaccuueckasi Gu3nka OObSICHUTH HE MOXKET;

4) npoucxosAUIMe NPU BBICOKUX JIABJIEHUAX U OUEHB BBICOKUX TEMIIEPATYpPaX;

5) yka3aHHbIe B TyHKTax 1) u 3).

2. KsanToBas runore3a Ilnanka cocTOUT B TOM, YTO:

1) nznmyueHue M MOIVIOIIEHNE CBETA IPU BBICOKUX TEMIIEpPATypax MPOMCXOIUT HENPEPHIBHO, a
IIPU HU3KUX — IUCKPETHO, T.€. ONpeAeIeHHbIMU MOPLUUAMHU (KBAaHTaMH);

2) n3IIy4eHue CBETA IPOUCXOIUT TUCKPETHO, a MOMJIOIIEHNE — HETIPEPHIBHO;

3) u3ny4yeHue U MOTrJIOoLEHHE CBETa IPOUCXOAUT TUCKPETHO;

4) u3nydeHne M TOIVIOUIEHHE CBETa IPOUCXOAUT TOJBKO IPH IEPEXOJE aroMa U3 OJHOTO
CTaIlIOHAPHOT'O COCTOSIHUS B IPYTOE;

5) xBaHT cBeTa ((hoTOH) 001aJaeT KaK KOPIYCKYISIPHBIMHU, TaK U BOTHOBBIMH CBOMCTBAMHU.

3. Kak u3MeHUTCS 4acToTa U3Jy4CHUS, €CIIU SHEPIUI0 KBAaHTA YBEIUYUTCA B 2 paza?

1) yBenuuutcs B 4 paza; 2) ymeHbIIUTCS 4 pa3a; 3) HE U3MEHUTCS;

4)yBenmuuuTcs B 2 pa3a; 5) YMEHBIIUTCA B 2 pasa.

4. Kakas ¢opmyna onpeznenser uMnyibe GoToHa?



D p=me: 2) p="20 3 p=li 4y p="w pt
c A c A
5) Bce npuBeicHHBIC B TyHKTaX 1,2 1 3 popMyIIbI SIBISIOTCS MPABHILHBIMU.
5. Ot KaKkuX mapaMeTpoB 3aBUCHUT 3HaYCHUE (POTOTOKA HACBILICHUS?
1) oT sHepruu ¢GoTOHA; 2) OT CBETOBOTO MOTOKA; 3) OT YaCTOTHI OOJyUYaOIIEero CBETA;
4) OT CBETOBOTO NOTOKAa M OT YaCTOTHI OOJIyYaIOIIEro CBETa; S5) OT CKOPOCTH BBUICTAIOIINX
AJIEKTPOHOB.

6. YpaBHenue ¢porodddexra npu ycroBun 3anupanus GOTOTOKA UMEET BHI:
2
1) hv:A+m; . Q) hv,=A; 3) hv=A+eU,; 4) hv=mc>; 5) h%zp.

7. Kakue pakTopsl onpeAesstoT KpacHyo rpanuiry porodddexra?

1) sHeprus poToHa; 2) HaIpPsHKEHUE MEXY aHOAOM M KaToloM; 3) JJIMHA CBETOBOW BOJIHBI;

4) BeLECTBO aHO/a; 5) BEIIECTBO KaTO/a.

8. IIpu ocBeleHNM MIacTUHBI 3el1eHbIM cBeTOM (GoTodddexra HeT. byner nmu o HabmonaTHCS
py O0Ty4EHUH TOH e MIAaCTUHBI KPACHBIM CBETOM?

1) Her;

2) na;

3) Oyner, eciv UHTEHCUBHOCTbh KPACHOT'O CBETa OOJIbIIIE, YeM MHTEHCUBHOCTD 3€JIEHOIO CBETA;
4) Her, T.K. paboTa BBIX0/1a AIEKTPOHA U3 IIACTUHBI OY/ET emle OOoJIbIIIe;

5) Her oTBeTA.

9. laBneHue, 0ka3bplBa€MOE Ha Teja 3IEKTPOMArHUTHBIM U3JIy4€HUEM, MOKHO OOBSICHUTDH?

1) TONBKO HAa OCHOBE KBAaHTOBOM TEOPHH;

2) TOJIBKO Ha OCHOBE BOJIHOBOM TEOPHH;

3) Ha OCHOBE KBaHTOBOM M BOJIHOBOW T€OPHUHU;

4) ucrnonb3ys A pa3iINdHbIX TEJ pa3Hble TEOPUU;

5) BO3HMKHOBEHHEM MEXaHHUYECKUX CHJI 32 CUET JEKTPOMArHUTHOTO MOJIS.

10. OnrHaKoBO JIM JaBJI€HHE, OKa3bIBAEMOE CBETOM, Ha YEPHYIO WJIH OEIIYI0 TOBEPXHOCTbD.

1) oguHAKOBO;

2) Ha Oenyro MOBEPXHOCTH JJaBJICHHE CBETA OOJIbIIIE;

3) Ha YepHYIO OBEPXHOCTH JIaBJICHUS CBETA OOJIbIIIE;

4) pe3ynbTaT 3aBUCHT OT JJTMHBI CBETOBOW BOJIHBI, ITAJIAFOIIEH HAa ATH IOBEPXHOCTH;

5) pe3ynbTar 3aBUCUT OT 3HEPTUH (POTOHOB.

11. Kakue cBoiicTBa cBera noarsepxxaaet agpdext Komnrona?

1) addextr Komnrona He 1aeT BOZMOKHOCTH JI€1aTh BBIBOJIBI O CBOMCTBAaX CBETA;

2) BOJTHOBBIE CBOMCTBA CBETA;

3) KBaHTOBO-BOJIHOBBIE CBOWCTBA CBETA;

4) KBaHTOBBIE CBOMCTBA CBETA,

5) Ha ocHoBe »Hddexkra KomnroHa MOXHO crenatrb, BBIBOJA, YTO CBET CIIOCOOEH
pacIpoCTPaHATHCS TOJIBKO B AOCOIIOTHO YIIPYTUX Cpeaax.

12. B kakom ciyyae SHEprusi aromMa BOJOpOAa OOJBINE: KOTJa AJIEKTPOH HAXOIAUTCS Ha
yJQJIEHHOM OT si/jpa OpOUTe UM HA CaMOM OJIM3KOH K spy?

1) Ha ynaneHHoM OT siapa opoure;

2) Ha camMoi OIIM3KOM K sIpy opOuTeE;

3) sHeprust aToMa OJIMHAKOBA B 000WX CITyJasX;

4) aToM BOJOpOJa MMEEeT HauOOJIBIIYI0 PHEPrHUi0 B MOMEHT Iepexoja ¢ ONu3Koi OpOUTHI Ha
yIIAICHHYIO;

5) HeT oTBeTA.

13. Ha kakyto cTarimoHapHy0 OpOUTY MEPEXOAUT JIEKTPOH B aTOME BOJIOPO/IA MPU UCITYCKAHUH
BUJIUMBIX JIy4eit?

1) co BTOpO# Ha IEPBYIO;

2) ¢ moboi Ha MepByIo;

3) ¢ mepBoii Ha MO0OYIO;



4) ¢ nr060i Ha TPETHIO;

5) ¢ nro6oit Ha BTOPYIO.

14. ImeeTcst 1 CBsI3b M@Ky YaCTOTOM OOpAIlEHUs AIEKTPOHA BOKPYT siipa aTomMa BOJIOpOJa U
YaCTOTOM €ro u3ny4eHus?

1) umeercs;

2) HE UMEeeTCH;

3) umeeTcs, ecii YacToTa OOpaIeHus JIEKTPOHA MHOTO OOJIBIIE YACTOThI U3ITy4CHUS;

4) umeercss TOJBKO JJs OpPOUT, PAagUyChl KOTOPHIX YAOBJIETBOPSIOT COOTHOIIEHUIO:

muovr, =n h
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5) uMeeTcsi, eclii 4acToTa 0OpaIleHus 3JEKTPOHA MHOTO MEHBIIIE YaCTOThHI U3ITyUCHHS.
15. CkonbKO KBAaHTOB C pa3MYHON PHEPrueil MOXKET UCIYCKAaTh aTOM BOAOPOJA MpU MEpexoe
AIIEKTPOHA C TPEThei OpPOUTHI Ha TIEPBYIO?
1) oguH KBaHT, 2) IBa KBaHTAa; 3) TPHW KBaHTA; 4) 4eThIpe KBAaHTAa; S5) MATh KBAHTOB.
16. Cornacno rumnotese ae bpoins:
1) TOMbKO DBNEKTPOHBI O00NMAAAIOT HAPALY C KOPIMYCKYISPHBIMA TakKe€ U BOJHOBBIMHU
CBOMCTBAMH;
2) Tonbko (HOTOHBI 00JIAAAIOT KaK KOPIYCKYISIPHBIMU, TAK M BOTHOBBIMU CBOMCTBAMU;
3) YaCTHIIBI HE MOTYT 06JIa1aTh BOTHOBBIMHE CBOHCTBAMH, €CITH UX pazMepsl mpebimaoT 10 m;
4) mo6as yacTuia o0agaeT HapsAy C KOPIYCKYISIPHBIMU, TAK)KE U BOJIHOBBIMH CBONCTBAMU;
5) BonHBI 000K TPUPOABI OONAAAIOT, B TOH WIM HMHOH CTENEHH, KOPIMYCKYJISPHBIMH
CBOMCTBaMH.
17. W3 cOOTHOILIEHUS HEONMPEAENEeHHOCTEH MJii KOOPAMHAT W HWMIIYJIbCOB (HampuMmep,

Ax-Ap 2= i) CIIeTyeT:
2

1) €CJIM MUKpOYACTHULA HAXOAUTCA B COCTOAHUHN C NOCTATOYHO TOYHBIM 3HAYCHUCM KOOPJANHATHI
(AX —> 0), TO COOTBCTCTBYIOIIAd MPOCKLUA €€ HMIIYJIbCa B 3TOM COCTOSHUU OKa3bIBACTCA

COBEPIIICHO HEONPeIeTICHHON (Apx - 00) , 1 HA000pOT;

2) MUKpOYACTHIIa HAXOIUTCS B COCTOSIHWH, KOTJIa HH €€ KOOPIHMHATY, HU COOTBETCTBYIOIIYIO
IPOEKIUIO €€ UMITYJIbCA TOYHO ONPEETUTh HEeNb3s;

3) ecn MHKpPOYACTHIIAa HAXOAWUTCS B COCTOSIHUM C TOYHBIM 3HAYEHHEM KOOPIMHATHI, TO |
3HaYeHHE COOTBETCTBYIOLIEH MPOEKIMH €€ MMITyJbca B 3TOM COCTOSHHM MOXXHO TOYHO
OTIPEENUTh;

4) yTto yactuia o0a1aeT OTHOBPEMEHHO KOPITYCKYJISIPHBIMU U BOJIHOBBIMU CBOMCTBAMU;

5) 4TO dYacTHIIa HE MOXKET OJHOBPEMEHHO 00J7a/aTh KOPIYCKYJISPHBIMH U BOJHOBBIMHU
CBOMCTBAaMH.

18. ®dusnueckuii cmbici BOIHOBOM GYHKIMM (¥ - (YHKUIMH), ONUCHIBAIOIIEH COCTOSHUE

YaCTHUIIBI COCTOUT B TOM YTO:

1) 3HaueHUe BOIHOBOW (DYHKIIMM PAaBHO BEPOSITHOCTU HAXOXKICHHUS YaCTHUIIBI B 3JIEMEHTE 00beMa
dV B MOMEHT BpEMEHH ! .

2) BonmHOBass (DYHKIMSI OMpPEIENSeT MOJI0KEHHUE YAaCTHIBI B MPOCTPAHCTBE B JAHHBIH MOMEHT
BpPEMEHH 1.

3) xBaapaT MOAYJIS BOJIHOBOW (DYHKIIMM paBEH OTHOIICHUIO BEPOSATHOCTH HAXOMXKIECHUS YaCTHIIBI
B MajioM o0beMe dV K 3ToMy 00beMy (IUIOTHOCTb BEPOSITHOCTH);

4) 3HasT BOJHOBYIO (YHKIIHIO, MOYXHO OIPENEIHTh TPAaeKTOPHIO JBIKCHHS 4YacTUIBI B
POCTPAHCTBE;

5) HeT oTBeTA.

19. Kakoe u3 yrBepxieHul sBisieTcs BepHbIM. Y paBHeHue lllpennnrepa

(Al/l+2}_l—n;(E—u)l//:0j:



1) cTporo noka3bIBaeTCs MATEMAaTUYECKUMHU METOJIAMU;

2) uMeeT peryaspHOe pelleHHue NpU JIOOBIX 3HAaYeHHMsIX Mapamerpa FE (MOMHOM SHepruu
YaCTHIIBI);

3) UCHONB3YIOTCS TOJBKO AJISl PEelICHUs 3aJaul 00 SHEPreTUYECKUX YPOBHSX 2JIEKTPOHA B aTOME
BOJIOPOJA;

4) moctynupyercss Tak >XK€, KaKk B KJIACCHUYECKOM MEXaHUKE MOCTYJIHUPYETCs BTOPOIl 3aKOH
Hsrotona.

20. Kakoe u3 NMpUBENCHHBIX YTBEP)KIACHUH sIBIsETCS HEBEpHBIM. COOCTBEHHBIM MEXaHUYECKHMA
MOMEHT MMITyJbca (CIMH) L 3JIeKTpoHa:

1) BBeneH mis oObsicHeHus onbiToB [lITepHa u ['eprnaxa mo pacuienyieHuio y3KOoro Mmydka aToMOB
BOJIOPOJia B CUJILHO HEOJAHOPOAHOM MarHMUTHOM IOJIE;

2) 3TO BHYTPEHHEE HEOTHEMIIEMOE CBOMCTBO JJICKTPOHA, IMOAO0HO €ro 3apsay U Macce;

3) KBaHTOBas BEIMYMHA, HE UMEIOIIAs KJIACCUYECKOT0 aHaJlora;

4) KBAHTYCTCA 110 3aKOHY LS =h A éS(S + 1) , IA€ § - CIIMHOBOC KBAHTOBOC 4HCJIO,

5) ecTb BeIMYMHA CKAJISIpHAsL.

21. YT1BepxIeHUE: «B OJHOM U TOM K€ aTOME HEe MOXeT ObITh 00jee OJHOrO 3JIEKTPOHA C
OJIMHAKOBBIM Ha0OPOM UYETBIPEX KBAHTOBBIX Uucel n, |, m; U m » NpeacTaBiaseT co0oit?

1) Bropoii noctynar bopa;  2) npunuun Ilaynu;  3)runoresy ne bpoiins;

4) runotesy Ilnanka; 5) npuHLIMIT HEPA3IUYUMOCTH TOKAECCTBEHHBIX YACTHII.

22. SInpo aTOMOB Y U30TOIIOB OJJHOTO U TOTO Y€ 3JIEMEHTA coepKar?

1) oaMHAKOBOE YMCIIO HEMTPOHOB, HO PA3JIMYHOE YKCIIO IPOTOHOB;

2) 0IMHAKOBOE YKCJIO IPOTOHOB, HO Pa3IMYHOE YMCIIO HEUTPOHOB;

3) KOJMYECTBO HEUTPOHOB PABHO KOJUYECTBY MPOTOHOB;

4) oAMHAKOBOE YHCIIO JIEKTPOHOB;

5) pa3aMyYHOE YHCIIO 3JIEKTPOHOB.

23. Kakue yTBepK/I€HUS Ul SHEPTUU CBSI3U pa SBISIOTCS BEPHBIMU?

a) DHEPrusl CBSI3U sjipa paBHA TOW SHEPIUHU, KOTOpas BBLAEISAETCS IpH OOpa3oBaHUU sjipa U3
OTJIENbHBIX YACTHII;

0) PHeprusi CBSI3U sjApa — 3TO SHEPrus, HeoOXoaumas Ui IMOJHOTO pPAaCLICIJIeHUs sApa Ha
OTJI€IIaHHbIE YaCTHUIIb! (HYKJIOHBI);

B) DHEPIrUs CBS3M si/ipa paBHA TOW SHEPTrUH, KOTOpast MOTJIOIIASTCS IPU CUHTE3E sAApa.

1) TonbKO yTBEpXKJIEHUE a); 2) TOJIBKO yTBepkaeHHE 0); 3) TOJBKO yTBEPKJIEHUE B);

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

24. ledekt Macchl siapa 3To:

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

2) OTHONICHHE MEXJIYy CYMMapHOM Maccoil HYKJIOHOB, HE CBS3aHHBIX MEXIy COOOH, u
CYMMapHOM Maccol Tex k€ HyKJIOHOB, CBSI3aHHBIX MEX/1y co00ii B si/jpe aToma;

3) BenMuMHA, Ha KOTOPYIO BO3pacTaeT Macca BCEX HYKJIOHOB IpU OOpa3oBaHUU U3 HUX
aTOMHOTO S7pa;

4) pa3HOCTh MEXIy CYMMapHOW Maccol HEHUTPOHOB M CYMMapHOM Maccoil MpPOTOHOB,
coJiepKaluxcs B IpE;

5) pacuieruieHue sapa Ha OTAENbHbIE HYKJIOHBI.

25. Kakast u3 npuBeeHHbBIX ()OpMYIT OMHMCHIBAET OCHOBHOM 3aKOH PaJIMOAKTUBHOTO pacnaja?

—mygh!/ kT - )
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26. Kakoii 3apsi1 UMEIOT ¢ — YacTulla, [ —4acTula U y —U3jydeHue?

1) o —dactuna — MOJOXKUTENbHBIN; [ —4YacTulla — OTPUIATENbHBIN; ¥ —HU3JIydeHHEe HE HMEeT
3apsza;



2) a—dactuna — OTPULATENbHBIN; [ —YacTUIa — MOJOXKHUTEIbHBIN; ¥ —HU3JIydeHHe He HMeeT
3apsia;

3) ¢—yacTuna — HE WHMeEeT 3apsaa; [ —uacTula — OTPUUATENbHBIM; )y —HU3IydeHHE -
MMOJIOKUTEIBHBIN;

4) a— uyacTuna — TMOJOXHUTEIbHBIM; [ —4acTHLla — HE MMEET 3apsijia; J» —HU3JIyudeHue -

OTPHULATEIIbHBIN;
5) o — yacTula — NOJOXKUTENbHBIN; [ — YacTula U y —HU3JIy4CHUE - HE UMEET 3apsiia;

27. Kakue siiepHble MPOLIECCHl MIPUBOJIAT K CTPYKTYPHOW MEpPECTPOMKE sSJEp aTOMOB, a Kakue
HeT?

1) o —, f— pacnaja He U3MEHSIOT COCTaB sJIpa, ¥ — U3IYYCHUE — U3MEHSIET;

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

3) f—pacnanu y —u3NydyeHue U3MEHSIOT COCTaB spa; & — paclaj HeT;

4) a—, [— pacnag U3MEHSIOT COCTaB Apa, ¥ — U3JIyUEHUE — HET;

5) a—, f— pacnaa u y — U3Ny4EHHE U3MEHSIOT COCTaB SApa;

28. Kakue peakiiuy Ha3bIBalOTCS AI€PHBIMU?

1) peakiuu, Npu KOTOPHIX AP0 MOIIOMIAIOT SHEPTHUIO;

2) peakuuu, Npu KOTOPBIX AAPO UCIYCKAIOT SHEPTHIO;

3) npeBpalleHusl aTOMHBIX SJ€p MPHU B3aUMOJCHCTBUM UX C 3JIEMEHTapHBIMHU YacTHLIAMH WM
ApyT € Ipyrom;

4) BepHBI Bce ONpeesieHus JaHHbIE B MyHKTax 1-3;

5) cpenu AaHHBIX ONpPEAENCHUH HET BEPHOTO.

29. Jlns mpoTeKaHWs YNPaBISEMOW SACPHOW IEMHOM peakuu HEeoOXOAWMO, YTOOBI
KO3 PHUITUEHT pa3MHOKCHHUS HEHTPOHOB OBLI:

1) 6onbme 1; 2) paBen 1; 3) menbme 1; 4) mensie 10;

KO3 PUIMEHT pa3sMHOXKEHUsI HEUTPOHOB MOKET MPUHUMATh JH000€ 3HAUCHHE.

30. SlnepHble peakliMu CUHTE3a JIETKUX SiIep aTOMOB Ha3bIBAIOTCS TEPMOSIIEPHBIMHU, IOTOMY UTO
OHM BO3MOXHBI:

IIPU HU3KUX TEMIEPATypax;

IpY BBICOKUX TemIeparypax (mopsika 10° - 10° K);

IIpU CBEpXHU3KHUX TeMieparypax (mopsiaka 0,01 — 0,1 K);

TIPU CBEPXBBICOKHUX TeMIepaTypax (mopsiaka 107 — 10° K);

IIpU TEMIIEPATypax, YKa3aHHbIX B IyHKTax 2) U 4).

4. METOIUYECKHUE MATEPHAJIbI, ONPEJEJSIIOIUE TIPOIIELYPbI
OLIEHUBAHMS 3HAHMH, YMEHHUH, HABBIKOB M (MJH) OIbBITA
NESATEJBHOCTH, XAPAKTEPHU3YIOIIUX  OTANbI ®OPMUWPOBAHUSI
KOMIETEHIIUIA

Jlexuuy OLIEHMBAIOTCS 0 INOCEUIAEMOCTH, AKTUBHOCTH, YMEHMIO BBIIEIUTH TIJIaBHYIO
MBICITb.

JIaGopaTopHble 3aHATUS OLIEHUBAIOTCS MO CAMOCTOSTEIHOCTU BBIMOJHEHHUS PabOTHl,
IPaMOTHOCTHU B O(pOpPMIIEHUH, TPABUIBHOCTHU BBITIOJTHEHHUS.

CamocrosarenbHass paboTa OIIEHHWBAeTCS IO KAayeCTBY M KOJHMYECTBY BBIMOJIHEHHBIX
JOMAITHUX WM KOHTPOJBbHBIX paboT, TIpamMOTHOCTH B OQOPMIIEHHUH, MPaBUIBLHOCTH
BBITIOJTHEHMSL.

[IpomexyTouHas aTTecTanus MPOBOIUTCS B OpME 3aUeTa U IK3aMeHa.

Jlist mosydeHus 3a4eTa U HK3aMeHa CTYIeHT OYHOM (opMbl 00yUEHHSI TOJDKEH B TEUEHUE
ceMecTpa aKTHBHO IIOCEIlaTh JEKUWW W TMPUHUMATh ydacThue B OOCYKIEHHUH BOIPOCOB
KaCaroLUXCsl U3y4aeMOM TEMBI, BBIIIOJIHUTH U 3aIIUTUTH OTUETHI IO IPAKTUUYECKUM 3aHITHUSIM.

Kputepun ouenku 3adera M SK3aMeHa MOTYT OBITh MOJY4YEHBI B TECTOBOW (QopMme:



KOJIMYECTBO OalUIOB WM  YAOBICTBOPUTEILHO, XOPOIIO, OTIMYHO. /[l momydeHus
COOTBETCTBYIOIIECH OIIEHKM Ha 3a4eTe W 3K3aMEHE IO KypCy HCIOJIb3YeTCs HAKOIUTEIbHas
cuctema OanbHO-PEUTUHTOBON PabOTHI CTYJNEHTOB. VITOroBasi OlleHKa CKIIAJILIBACTCS M3 CYMMBI
0aJJIOB UM OLIEHOK, MOJMyYEHHBIX MO BCEM pasjiesiaM Kypca U CyMMbl OallJIOB MOJTYYEHHOH Ha
3a4eTe U HK3aMeHe.

Tabnuna 4.1 - Kputepun OlIEHKH YpOBHSI 3HAHUM CTYAEHTOB C MCIIOJIb30BAaHUEM TECTa
Ha 3ayeTe WIM HK3aMeHe MO0 y4yeOHOM TUCLUILUIMHE

Onenka XapakTepHUCTUKH OTBETA CTY/ICHTA
OTinyHO 86-100 % npaBUJIBHBIX OTBETOB
Xopo1io 71-85 %
Y 10BIETBOPUTENTHHO 51-70%
HeynosnerBopurenbHo Menee 51 %

OneHka  «3auTe€HO»  COOTBETCTBYET  KPHUTEPUSM  OLEHOK OT  «OTJIIMYHO» [0
«YJIOBJIIETBOPUTEIHHOY.

OreHKa «He 3a4TEHO» COOTBETCTBYET KPUTEPHIO OLIEHKH «HE YAOBIETBOPUTEIHHO.

KomnyectBo OamioB M OLEHKAa HEYAOBIETBOPUTENBHO, YIAOBIETBOPUTEILHO, XOPOIIO,
OTJIMYHO OIPENESIOTCS MPOTPaMMHBIMU CPEJCTBAMH MO KOJMYECTBY MPABHIBHBIX OTBETOB K
KOJINYECTBY CIIy4aiiHO BEIOPAHHBIX BOIIPOCOB.

Kputepuu onieHrBaHMsI KOMIIETEHIUI CIEAYIOLIHUE:

1. OTBeThl HMMEIOT TOJIHBIE pelieHus (C MpaBUIBHBIM OTBeTOM). MX conmepkaHue
CBUJCTENBCTBYET 00 YBEpPEHHBIX 3HAaHUAX OOy4aromerocss M O €ro YMEHUU pelaTh
poQeCCHOHANIbHBIC 33/1a4H, OLICHUBACTCS B 5 0a/UI0B (OTJIMYHO);

2. bonee 75 % oOTBETOB MMEIOT NOJIHBIE pelleHUs (C MpaBWJIbHBIM OTBeTOM). Mx
CoJiepKaHNe CBUJIETENILCTBYET O JOCTATOUHBIX 3HAHMSX OOYYalOLIErocst U ero yMEHUH peliaTh
npodecCuOHANIbHBIC 3a/1a4u — 4 OaJiia (XOpolo);

3. He menee 50 % OTBETOB MMEIOT IOJIHbIE pelIeHUs (C MpaBWJIbHBIM OTBETOM). MX
COJIepKaHNUE CBHJIETENILCTBYET 00 YAOBJIETBOPUTENBHBIX 3HAHUAX OOydaroLlerocs U O €ro
OTPaHUYCHHOM YMEHHHU pelaTh MpoQecCHOHaTbHBIE 3a7aul, COOTBETCTBYIOUINE €ro Oymyreit
kBaukanuu — 3 6amia (yA0BIETBOPUTENIHHO);

4. Menee 50 % OTBETOB MMEIOT peIIEHUs C NMPaBWIBHBIM OTBeTOM. MX coxmepkaHue
CBUJICTEIILCTBYET O cHa0bIX 3HAaHUAX OOydaromerocss M O €ero He YMEHHH peliaTh
npodecCHOHANIbHBIC 3a/1auu — 2 Oaiyia (HeYJOBIETBOPUTEIHHO).



