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1. TACIIOPT ®OHJA OIIEHOYHBIX CPEJACTB

Hamnpasnenue noarorosku (cnernuanbHocTh): 10.05.01 KommnbroTepras 6e30macHOCTb
Crennamm3arus Ne 1 «Axanu3 6e301MacHOCTH KOMITBIOTEPHBIX CHCTEM

JucuuminHa: du3nka
Cemectpsl: 3,4

dopma MPOMEKYTOYHOM aTTeCTallUU: 3a4eT C OleHKoi (3 cemecTp), 3a4eT (4 cemecTp)

2. IEPEYEHb ®OPMUPYEMbBIX KOMIIETEHIIUI U DTAIIBI UX

OOPMUPOBAHUA

2.1. KomneTeHUMH, 3aKPeIIEéHHbIE 32 TUCIUTLIHHOM

WNzydyenne pucuumimHbl «®Dusmka» HampaBieHO Ha (QOPMHPOBAHUE CICIYIOIIHX
KOMIIETCHIINH:
Kozpt WuanKkaTopsl JOCTUKEHHUS
Coneprxanue o [Tepeyens mraHupyemMbIX
KOMIIETECH - KOMIIETEHIIUI COTJIacHO
i (110 KOMITETEHIIHA OTIOI PE3yNbTaTOB O0YUYECHHUSI 110
®roC) corimacHo ®I'OC JTUCIUIUINHE
OIIK-4 | Crocoben OIIK-4.1. 3naer 3HaTh:
aHAIM3UPOBAThH OCHOBHBIE 3aKOHBI Jnst  JAOCTWIXKEHUS ~ MHIUKATopa
(buznyecKyro MEXaHUKH; OCHOBHbBIE OIIK-4.1:
CyHIHOCTb 3aKOHBI TCPMOANHAMUKH e 0a3oBbIE TCOPETHYCCKUEC
SIBJICHUU U Y MOJIEKYJISIpHON (PU3UKH; 3HaHUST 1O Kypcy  oOrieit
MPOILIECCOB, OCHOBHBIC 3aKOHBI buzuky;
JICKaIuX B QJICKTPpHUYCCTBA U ® CMBICII OCHOBHBIX TEPMHUHOB U
OCHOBE Mar"HeTusma, OCHOBEI HOHATHUM U3 00IIEH (1)1/131/11(1/1;
(pYHKIMOHMPOBAH | TEOPHUH KOJICOAHUH ® METOJABI U CIOCOOBI MONTY4YECHUS
us BOJIH, ONITUKHU; OCHOBBI M OCBOGHHS MaTepHana o
MHUKPODJIEKTPOHHO | KBAaHTOBOU (PU3UKU U Kypcy 00LIei (GH3HKH;
1 TEXHUKH, (u3uKKM TBEPIOTO TENA. e 0 (usMueCKHX  IpoLeccax,
IPUMEHSATh OIIK-4.2. Ymeer POHMCXOALIMX B
OCHOBHBIE WCIIOTh30BaTh OKpYXKAIOIIEM MHpE H, B
¢busnueckue MaTeMaTU4eCKUe MOJIETN YaCTHOCTH, O  (DU3HUYECKUX
3aKOHBI U MOJIENH | (PM3UYECKUX SIBJICHUHN 1 MPOLECCax, COMPOBOKIAIOMNX
JUTSL peleHust MPOIIECCOB; peIlaTh PO(ECCHOHATBHYIO
3a1a4y TUTIOBBIE TIPHUKJIATHBIC ESTETBHOCTD,
npodeccnoHanbHO | (PU3MUYECKUE 3aJa4H. e  OCHOBHBIE npaBHia
U IeITeNbHOCTU OIIK-4.3. Bnaneet oQOpMIEHHS MATEPHANOB U
MCTOIaMH UCCICTOBAHHA pe3ylbTaToB  1a00paTOPHBIX
(bU3UYECKUX SBICHUHN U VCCIIETOBAHHIA:
TIPOHECCOB. e mpaBuia opopMIICHHUS TabIuI,
CXEM, PUCYHKOB M YEPTEXKEN B
HAyYHBIX OTYETAaX;
e [paBHJa u C0CcO0BI
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BBIUUCIICHUS]  MOIpEIIHOCTEH,
MOJTyYCHHBIX JIaHHBIX;

YMers:

JUis  moCTMXKEHUST — WHAMKATopa

OIIK-4.2:

® TI0JIb30BATHCS TEOPETUYECKUMU
3HaHUST M TPAKTHYECKUMHU
HaBbIKAMHU, IOJYYEHHbIMH B
pamMKax M3y4eHMs Kypca oOuiei

bu3uKy;
® IPOTHO3UPOBATH MOCICACTBUSI
buzngecknx IIPOLIECCOB,
MIPOUCXOJISTINX B
npodeccCHoHATEHOM
JeSTEIbHOCTH;

® aHaJIM3UpPOBaATH IMOJIYYCHHBIC
OKCIICPUMCHTAJIbHBIC JaHHBIC,

Bianers:
Jns  mocTwkeHMss — MHAMKATOpa
OIIK-4.3:
e (0a30BBIMHU TEOPETUUECKUMHU
3HaHUAMHU n HaBbIKaMU

71a00paTOPHBIX HCCIEIOBaHUN B
oOnactu oO1el pU3nKy;

® [OHATUIHBIM anmnapaTom
oOmel  (Qu3MKM;  HaBBIKOM
IpaMOTHOTO  MpPEJCTaBICHUS
pe3yJIbTaTOB HCCIIEIOBAHUNA U
HABBIKOM O(OPMIICHUS] OTYETOB
110 1a00paTOpHBIM paboTam.
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3. COAEP’KAHUE OINEHOYHbLIX CPEJACTB 110 JUCIIUIIJIMHE

3.1 Buabl OleHOYHBIX CPeICTB

HanmenoBanue HanmenoBanue
Kon xomnerenimu /
KoHnTponupyemble | OLIEHOYHOI'O CPEJCTBA | OLIEHOYHOT'O CPE/ICTBA
Ne /it IJIaHUPYEMbIE .
TEMBI / pa3ziesnsl JUISL TEKYILEro Ha IIPOMEKYTOYHOU
pe3yabTaThl 00yueHUs
KOHTPOJIS aTTecTaluu
TectupoBanue,
TectupoBanue 10
DU3NYeCKUe  OCHOBB] KOHTPOJIbHBIE BOIIPOCHI
1 OIIK-4 MIPAKTUYECKUM 9
MEXaHUKHU U1 IPOMEXYTOUYHOMN
3aJaHUAM
aTTecTaluu
TectupoBanue,
MounekynsipHas TectupoBaHue 1o
KOHTPOJIbHBIE BOIIPOCHI
2 OIIK-4 (buznka UMPAaKTUYECKUM .
TUIs TPOMEXYTOUHOMN
TEPMOJIMHAMUKA 3aJaHUAM
aTTecTalluu
TectupoBanue o
TectupoBanue,
MPAKTUYECKUM
DIIEKTPUYECTBO KOHTPOJIbHBIE BOIIPOCHI
3 OIIK-4 BaJlaHUSIM, OIPOC TIO| 9
MarHeTusm TUI TPOMEXYTOUYHOM
mabopaTOpHBIM
aTTecTaluu
pabotam
TectupoBanue o
TectupoBanue,
KonebaHus M BOJIHBLIPAKTUHYECKUM
KOHTPOJIbHBIE BOPOCHI
4 OIIK-4 BoJsiHOBas 1 KBaHTOBasBalaHUSIM, OIPOC IO 9
TUI TPOMEXYTOUYHOMN
OIITHKA mabopaTOpHBIM
aTTecTalluu
paboTam
TectupoBanue,
CtpoeHue aroma HTeCTHpOBaHHe O onTponBHEIe BompoCET
5 OIIK-4 p MIPAKTUYECKUM P PO
AQTOMHOTO s/1pa 11 IPOMEXYTOUYHOMN
3alaHUSM
aTTecTalluu

KOMIIJICKTHI

Tunosele 3a1aHus, KPUTEPUH U MOKA3ATENIM OLICHUBAHUS B PAMKax TEKYILETO
KOHTPOJISI TPEJICTaBICHBI B pabouel mporpamMme IUCHUTIIUHBI (Moayiis). [lomHbie

XpaHsaTcs Ha kadeape.
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3.2 CogeprkaHue OLEHOYHBIX CPEICTB

BOHpOCLI AJIA TECTUPOBAHHUSA

Pu3nyeckne 0CHOBbI MEXaAaHUKH

Ne
/1

DopMyIMPOBKA BOIIPOCA

BapuaHTbl 0TBETOB

[elicTBUA ¢ BEKTOpaMu

YhopsinoueHHas COBOKYITHOCTh 3-X
YHCced, MpeICTaBiIsIomas co0oit
BEJIUYMHBI, 3aBHUCSIINE OT CHCTEMBI
KOOPJMHAT, HA3bIBACTCH ...

1. BapanTomM

2. NHBapHaHTOM
3. BEKTOpOM

4. const

Yro ocraercs  INOCTOSIHHBIM Y
BEKTOpa BHE 3aBUCHUMOCTH  OT
BEIOpaHHOU

CUCTEMBbI KOOpauHaT?

1. TOIBKO KOMIIOHEHTHI
2. MoayJib

3. HanpaBJieHue

4. BCE epEUUCICHHOE

BCKTOpHBIG BCIIMYHUHEBI — 3TO ...

1. BEJIMYUHBI, 3HAYCHUEC KOTOPBIX OIPEACIIACTCA TOJIBKO
YU CJICHHBIMHA 3HAYCHUSAMNU

2. BCJIMYMHBI, 3HAYCHUEC KOTOPBIX OIPEACTIACTCA TOJIBKO
HaIpaBJICHUCM

3. BCJIUMYHUHDBI, 3HAYCHUE KOTOPLIX ONpPEaACJACeTCH HE
TOJBKO YUCJICHHbBIMHA 3HAYCHUAMMU, HO u
HanpaBJCHHUEM

4. BCJINYMHBI, 3HAYCHUC KOTOPBIX ONPCACIIACTCA
HalpaBJICHUEM BIOJIb oceit KOOpAWHAT

CkasnsipHble BEIMYUHBI — 3TO ...

1. BCJIMYMHBI, 3HAYCHUEC KOTOPBIX OIPEACTIACTCA TOJIBKO
HaIlpaBJICHUCM

2. BCJIMYUHDBI, 3HAYCHHE KOTOPLIX ONpPEaACIaACTCH
TOJbKO UYHMCJEHHBIMH 3HaYeHHSIMH 0e3 YKazanus
HanpaBJCHUA

3. BCJINYHWHBI, 3HAUCHHUC KOTOPLIX OHNPCACIIEICTCA HE
TOJIBKO YUCJICHHBIMHU 3HAYCHUAMU, HO 1 HAIIPABJIICHUEM

4. BCJIMYMHBI, 3BHAYCHUC KOTOPBIX ONPECACIIACTCA TOJIBKO
TTOJIOKHUTCIIbHBIMHY YU CJIaMHU

Moy BeKTOpa — 37O ...

1. ync/IeHHOE 3HAYEHHE BEKTOpPa
2. YHCJIEHHOE 3HAYECHHUE
OTpUIIATEIbHbBIN 3HAK

3. HampaBJICHHBIN OTPE30K

4. paccTOosTHHE OT HaJyajia KOOPJIWHAT J0 KOHIIA BEKTOpa

BEKTOpA, HAMEIOIIIEE

KonnuneapHbie BEKTOPBI — 3TO ...

1. BEKTOPHI, KOTOPHIE JIEXKAT B TapaJUICITBHBIX IIOCKOCTSIX
2. BEKTOpHI, HAaIpPaBJICHHBIC BJIOJIb IapaJUICIbHBIX
MIPSMBIX TOJIEKO B OJTHOM U TOM K€ HalpaBJICHUU

3. COBITAAIONTNE TI0O MOYJITIO BEKTOPHI

4. BEeKTOPbI, HATIPABJIEHHBIE BA0JIb MapaieJbHbIX
MPSIMBIX

KOMHJ’IaHapHI:IG BCKTOPHI — 3TO ...

1. BEKTOPBI, MapajuIeIbHBIE OJHON U TOH ke MpsAMOH
2. BEKTOPBI, IEPIICHAUKYISIPHBIC OJTHOM M TOH K€ TIPSMOMA

© ®I'BOY BO «Henl ' V»
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3. BEKTOpHI, JEXKallue MOJ| Pa3HBIMU YIJIaMH K OZHOU U
TOH K€ IJIOCKOCTH

4. BeKTOpBI, NapajjiejJbHble OTHOW U TOii ke
IJIOCKOCTH

Kunemartnka MOCTYNATCIIBHOT'O ABUKCHUS

Uro xapakTepusyeT TaHI€HIUAIBHOE
yckopeHue?

1. OBICTPOTY U3MEHEHUSI CKOPOCTH

2. U3MEHEHUE CKOPOCTU

3. OBICTPOTY M3MEHEHHS CKOPOCTH IO HAPABIICHHUIO
4. ObICTPOTY M3MEHEHUSI CKOPOCTH 110 BeJTUYUHE
5. IpaBUJIbHBIM OTBET HE NPUBEJICH

MarepuanbHasi TOYKa — 370 ...

1. Teso npeHeOPEeIKUMO MaJIOH MacChI

2. reoMeTpuueckas TOYKa, YKa3bIBaroIllas I0JI0KEHUE
TeNna B MPOCTPAHCTBE

3. Temo, Maccol KOTOpOTO MOXHO TmpeHeOpeds B
YCJIOBUSX JAHHOM 3a/1aud

4. TeI0 OYEHb MAJbIX Pa3MEpPOB

5. Tes10, pazMepaMu KOTOPOI0 MOHO IpeHeOpeyb B
YCJIOBHSIX IAHHOM 321241

IIepemenienue mMarepuanbHOW TOUKH
€CThb!

1. BEKTOp, COCHUHSIONIMI HadaIo
KOHEYHYIO TOUKY ITyTH

2. AMHA TPACKTOPUU BUKEHUS TOUKU
3. BEKTOp, COBMAJAIOUINII C HAaNpaBJIEHHUEM CKOPOCTH
JBHKCHMS

4. BEKTOp, COCAUHSAIONIUA HAYAJIbHYI) U KOHEYHYIO
TOYKHU NMYTH

5. BEKTOp, YACIEHHO PaBHBII NPOINACHHOMY TOYKOH yTH

KOOpJIMHAT U

Kunemaruka BpalIaTCJIIbHOI'O ABUKCHUA

Uro xapakTepusyeT TaHMeHIMAIbHOE
yCKOpeHwue?

1. OBICTPOTY U3MEHEHHSI CKOPOCTH

2. I3MEHEHNe CKOPOCTH

3. OBICTPOTY M3MEHEHHS CKOPOCTH IO HAPABIICHHUIO
4. ObICTPOTY M3MEHEHUSI CKOPOCTH 10 BeJTHYUHE
5. IpaBWJIBHBIHA OTBET HE NMPHUBEIEH

dusnueckas BCIIMYKMHA, UMCHOIAasi B

1. mpOHACHHBIM ITyTEM

TOYKE TPACKTOPHH MasiTHHUKA:
a) HOpMaITbHOE YCKOPEHHUE;
0) TaHreHITMATBHOE yCKOpeHne?

cucreme CH pasmepHOCTE M-c, | 2. IEPEMELICHUEM
HAa3bIBAETCH. .. 3. CKOpOCTBIO

4. yTI0BO# CKOPOCTHIO

5. yckopenuem
MareMaTHIecKUi MaaTHUK | 1.1a J&a
COBEPILAET KolieOaHus | 2. HET HET
OTHOCHTEILHO TOUKH IIOIBECA. 3.1a Her
OTnu4HBEl M OT HYJIS B CpemHed | 4. HeT nda

Breaute HOMED MPaBUIBHOTO
COYETaHUS OTBETOB.
Ecin MBI HalaeM nepeyto | 1. MoayJib MPOeKUMH CKOPOCTH
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MIPOM3BOAHYIO OT KOOPAMHATHI X, TO
HOJYYHM ...

2. MOJYJIb YCKOPEHUS
3. myTh

4. mepeMereHue

5. CpeAHIOI0 CKOPOCTh

JnHamuKa MaTepuaibHON TOUKHU

[Ba 1mapa CKpeIUIEHbl MPY>KUHOM.
[Taper pa3BoIAT B
IIPOTHUBOIIOJIOKHBIC HAIIpaBJICHUA Ha
HEKOTOPOE PacCTOSHUE U OTIIYCKAIOT.
3areM MPOBOJAT TOT K€ OIBIT, HO
IIapel OTOABUTAIOT APYr OT Jpyra
Janplie, 4YeM B TIEPBOM CIy4ae.
Kakas w3 crmenyromux BeTHYHdH
OCTaHEeTCs HEM3MEHHOW B 3THUX JABYX
ciy4asx?

1. Cunpl, mefCTByIOIME HA IIaphl B MOMEHT Hadaja WX
JBIDKEHUS

2. YckopeHwusi, coo0IaeMple mapaM B MOMEHT Hadana uX
JBIDKEHUS

3. OTHoumleHHMe yCKOpeHMii, coo0miaeMbIX HIapaM B
MOMEHT HA4aJia UX ABUKEHHSA

4. CxopocTy, ToflydyaeMble KaXKIbIM IIapoM 3a OJHO U TO
e BpeMsl ABHKCHHUS

5. Bce nmpuBenieHHBIE BETMYUHBI B IBYX ONBITAX Pa3INnYHbI

[IBe Tenexxku, Macchbl KOTOpBIX ml =
1 kr u m2=2 Kr, COCIHHEHBI
npyxkrHoil. Temexku pa3BogsaT B
MIPOTUBOIIOJIOKHBIE CTOPOHBI U
OTITyCKAIOT. Paccmotpure
MPUBOJUMBIE HIKE BEJIUYUHBI U
onpenenuTe,  Kakhue W3 HHX
OJUHAKOBBI y OOEMX TENeXEeK B
KakoH-TM0O0 MOMEHT BpEeMEHH HX
JIBHOKCHUA.

1. yckopeHus Tenexex

2. CKOPOCTH TEIEKEK

3. cuJibl, 1eHCTBYIOIHE HA TEJIEKKHU

4. myTH, TPOMIEHHBIE TENEeKKAMU K JaHHOMY MOMEHTY
BpEMEHH

5. Bce mepevrciieHHbIC BEJIMYHHBI y 00EUX TeIeKeK
Pa3TUYHBI

Kaxoii Bug nMeeT 3aBUCMMOCTD CHJIBI
TSATOTEHUS JBYX TEJI OT PACCTOSTHUS
mexay Humu?  Tema  cuurtarth
MaTepruaIbHBIMU TOYKAMH.

1. npsimMast MPONOPLUUOHAIBHAS 3aBUCUMOCTD

2. TUHeWHas 3aBUCUMOCTD

3. cmwia THAroTreHuss OOPATHO NPONOPUUOHAIBHA
KBaJpaTy paccTOsIHUsA

4. cuya TATOTEHHS HE 3aBUCUT OT PAaCCTOSHUS

5. cuna TAroTeHUs: 00paTHO MPOMOPIIMOHATBHA
PacCTOSHUIO

3akoHbl Hpl0TOHA NpPUMEHUMBI IS
OITMCAHMS IBVKEHUS TE:

1. B WHepUUANBHBIX W HEUHEPUUAIBHBIX CHCTEMAax
oTcuéra

2. TOJBKO B MHEPLUHUAIBHBIX CHCTEMax OTCUETa

3. B MHEpPUHUAJIBHBIX CHCTEMAX OTCYETA NMPH IBHKEHUH
€0 CKOPOCTAMHU, MHOTO MEHBIIIMMH CKOPOCTH CBETA

4. TOIBKO nmpu JABUXKCHHUHU CO CKOpPOCTAMH, MHOTI'O
MEHBIIUMH CKOPOCTH CBETA B JIIOOBIX CHCTEMax OTCUETa
5. B mOOBIX cHCTeMax OTCYETA MPH JABWIKEHUH TEJ C
1000 CKOPOCTHIO

3aKoH COXpaHCHUS UMITYJIbCA

B kakoM W3  MEpPEYMCIICHHBIX
MPUMEPOB  MMIIYJIbC  Tela  HE
n3MeHsiercs?

1. aBTOMOOWIIb IPUXOJIUT B ABHIKCHUE

2. maiiba, CKOJIb3s 110 JIbIy, OCTaHABIMBACTCS

3. rpaHara pa3pbiBaeTcsi Ha 0CKOJIKH

4. mapuK, IOJBEIICHHBI HA HUTH, MOCJIC BBIBEACHUS U3
TOJIOKEHHUS] PABHOBECHS BO3BpAaIllaeTCs Ha3ajl
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5. OJICKTPOH pa3roHACTCs 3JICKTPUUCCKUM IOJIEM

KOHJIEHCaTopa
2 lBe TenexkH, Macchl KOTOphIX | 1. mv
paBHBl 2m ©W m, JABWKYTCA 1O | 2. 3MV
TJIaJIKOM TOpPHU30HTAIBHOM | 3. SmV
TTIOBEPXHOCTH B OJHOM HampamieHuH | 4. 7Tmv
CO CKOPOCTSIMU COOTBETCTBEHHO 4v 1 | 5. 9mv
\2
Haiigure BEITUYHHY o0riero
HMITYJIbCA TEJIEKEK 10 COyNapeHHsl.
3 e Temesxkku, wmaccel korophix | 1.0
paBHBl 2m ©W m, JOBIKYTCS TO | 2.V
TITaIKOM TOPU3OHTAIBHOHN | 3. 2V
[TOBEPXHOCTH B ONHOM HampasieHuu | 4. 3V
CO CKOPOCTSIMHU COOTBETCTBEHHO 4V 1 | 5. 4v
V.
Ilycte mocne Toro, kak mnepBas
TEeJNeXKa HarOHUT BTOpPYIO, OHH 00e
COGIMHSTCAL.
KakxoBa Oymer BenmmumHa uX oOrIeH
CKOPOCTH TOCJe coyIapeHus?
4 B kakomM U3  mepeyHcIeHHBIX | 1. Tpy3 KpaHOM PaBHOYCKOPEHHO MOJHUMAIOT HaBEPX
OPUMEPOB  HUMIYJAbC  Tel  He | 2. map cKaThiBaeTcs 0e3 TPEHUs ¢ HAKIIOHHOW INTOCKOCTH
nu3MeHsiercs? 3. aBTOMOOMJIL TOPMO3UT TIE€pe]] CBETOHOPOM

4. map, JeTeBINIMHA TOPU3OHTAJIBHO, TMOMAagaeT B
TeJNeXKKYy ¢ TeCKOM, HaxXoAdIylcs Ha TJIaJKoi
TOPU30HTAJBLHOW MOBEPXHOCTH

5. OpyCOK CKaTBIBaeTCsl C HAKIIOHHOM TUIOCKOCTH,

3aMe UIsIs IBUIKEHHE

5 EauHUIly U3MepeHus uMIyibca Tena | 1. kr*m/c?
MOJKHO IPEACTABUTh KaK: 2. H*c
3. H/kr
4. kr*m?/c?
5. IpaBWJIBHBIA OTBET HE NPHUBEIEH
6 3aKOH COXpaHEHHsA uMIyiabca Aid | 1. Koraa BHeIIHHe CHJIBI MHOIO MEHbIIE CHJI
HE3aMKHYTON MEXaHUUYECKON | B3aMMOIEHCTBHUS MeKIY TeJlaMH BHYTPH CHCTeMbI
CHUCTEMBl MOXHO IpPHMEHSTHh B | 2. KOTrJa BHEIIHHE CUJIBI JACHCTBYIOT, HO MX BEKTOpHAs
ClTyvasix: CyMMa paBHa HYJIO
3. xoryia BpeMsi B3aMO/ICHCTBHUS MEXK/Ty TEJIaMHU CUCTEMBI
BEJIMKO
PaboTa u sHeprus
1 B kakom u3 npuMepoB MexaHuueckas | 1. aBToMOOWIIb IPUXOIUT B ABHKEHHE
SHEpTHsl TeJ He H3MEHsIeTCs? 2. mraii6a, CKOJb3sl MO JIbY, OCTAHABINBAETCS

3. rpaHaTa pa3phIBaeTCs Ha OCKOIKH

4. mapuK, NoJABEeNIeHHBIH HA HUTH, NOCJIEe BhIBEIEHHUS
U3 M0JI0KeHHUS PaBHOBeCHs BO3BpallaeTcs Ha3aj

5. 3NIEKTPOH Pa3TOHSETCS IEKTPHIECKUM TIOIEM
KOHJICHCATOpa

2 Pabora cun B IIOTCHIMAJIbHBIX ITOJIAX 1. BpEMCHHA
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3aBHCHUT OT:

KOOpJIUHAT TeEJa

CKOpPOCTH T€JIa

TPACKTOPHUU ABUIKCHUA TCIIa
HpaBHJ’IBHLIfI OTBCT HC NMPUBCACH

Pabora, o0ycnoBiieHHas H3MECHECHHEM
KOHUTypamuu Tel B  CHCTEME,
paBHa:

IIOJIHOM SHEPTUU

SHEPTUH NTOKOS

KMHETHUYECKON SHEPTrUn
NOTeHUUATbHOM JHEPTrUH
MIPaBHJIBHBIA OTBET HE NPUBEACH

VKaKuTe BepHYO (QopMyiry s
pacuera paboThI:

dA =F dr?

dA =Fsin(a) dr

dA = Fcos(a) dr

dA = Fctg(a)/dr

NPaBUJIbHBIN OTBET HE NPUBENICH

MOH_[HOCTI) HU3MEPACTCA B BaTTax, a
BaTT — 3TO!

KI'*M

Kr¥m?/c?

Kr*m*c?

Kr*m?/c

IPaBUJILHEINA OTBET HE IPUBEIECH

B kxakom u3 MMPUMEPOB MEXAHUYCCKAA
OHEPrus TCJI HC H3MCHSETCS?

2.
3.
4.
5.
1.
2.
3.
4.
5.
1.
2.
3.
4.
5.
1.
2.
3.
4.
3.
1.

rpy3 KpaHOM paBHOYCKOPEHHO IIOAHUMAIOT HaBepX
2. map ckarbiBaeTcs 0e3 TpeHHMSl € HAKJIOHHOM
TUIOCKOCTH

3. aBTOMOOHIIb TOPMO3UT TIepe] CBETOHOpOM

4. map, neTeBIINH TOPU30HTAIEHO, TIONAIAET B TEJIEXKKY C
MECKOM, HaxoJsUIyIoCid Ha TJIaJKOM TOPU30HTAIBHOU
IIOBEPXHOCTHU

5. OPYCOK CKaTBIBAETCSl C HAKIIOHHOM IIIOCKOCTH,
3aMeJIsisl IBUOKEHHUE

M

OMCHT UMITYyJIbCa

3akoH COXpaHEeHUS MOMEHTA
HUMIIyJIbCa TNPUMEHUM JUIS  TaKod
CHUCTEMBI, Ha KOTOPYIO ...

Kaxoii(ue) oTBeT(bI) BB CUUTAETe
MPaBUJIBHBIMH?

1. AeMCTBYIOT BHELIHHE CHJIBI M UX PaBHOJEHCTBYIOIIAS
HE paBHA HYJIO

2. JEeWCTBYIOT BHELIHUE CHIIBI,
KOHCEPBATHBHBIMH

3. MeiCTBYIOT BHEIIHHE CHJBI, M Pe3yJbTHPYIOIIHIA
MOMEHT BHEIIHUX CHJI OTHOCHTEJIBbHO OCH BPAIICHHSA
PaBeH HYJII0

4. [neWCTBYIOT BHEIIHUE CHIIBL,
JUCCUITATUBHBIMH

5. He 1eMCTBYIOT BHEIIIHHE CHJIbI

HO OHH ABJIAIOTCA

HO OHH ABJIAIOTCA

Huck Bpammaetcs Bokpyr ocu OO' ¢
yraoBot  ckopocthio  w.  Kak
HaIpaBlieH MOMEHT UMITYJIbCa JTUCKA
oTHOCUTEIHHO ocu OO'?

1. mo KacaTeIpHON K IUCKY

2. o paguycy aucka ot ocu OO'

3. no panuycy aucka k ocu OO

4. B HANIpaBJeHUN W

5. HampaBJIE€HUSA HE UMEET

6. B HAaIIPaBJICHUH MPOTHUBOIOJIOKHOM W
7. IpaBUJILHBIN OTBET HE IPUBEJICH

JluHamuka TBEPAOTO Teya
I[Ipm  kakux  ycIOBUSIX  MOXeT | 1. Ipu AEWCTBUW BHEIIHUX CHII
nehOpPMUPOBATHCS aOCOIIOTHO | 2. pU IEHCTBUM BHYTPEHHUX CHUII
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TBEPOE TENO?

3. HM NPH KAKUX YCJIOBHUSIX
4. ipu NeHCTBUM BHEITHUX W BHYTPEHHHUX CHUT

CKOJIbKO MOMEHTOB MHEPLIUHA MOXKET
UMETh JaHHOE TeI0?

1. omuu

2. Tpu

3. CKOJILKO YTOJHO

4. 3TO 3aBHCUT OT KOHKPETHOTO TeJia
5. IpaBUIIbHBIA OTBET HE NIPUBEIECH

YKax)uTe NPaBHILHOE MPOJIOJIKCHHE
YTBEPXKICHHUS: MOMEHTOM WHEPIMU
00J1a1a10T TEJIa TOIBKO. ..

1. Bpamaromecst BOKpYT OCH BpalleHHs

2. TEOMETPHUYECKH MPABUIBHON POPMBI

3. KaK BpamapIuecss BOKPYr OCH BpalleHUs M TaK H
HemnoABNKHbIE

4. HaxogIIKecs B TIOKOE

5. IpaBWJIbHOE NPOJOJKCHNE HE IPUBEICHO

Konebanus

OCHOBHBIM npu3HakoM | 1. HaMuyue TUHEHHOHN 3aBUCUMOCTH MEXKIY CKOPOCTHIO U
K0J1€0aTeIbHOr O JIBUOKEHUS | KOOPJIMHATOW JIBUXKYILEWUCS TOUKHU
SIBIISICTCS: 2. IOBTOPSIEMOCTH BO BpeMeHH
3. HajIM4Yhe MaKCHUMAaJbHOI0O M MHUHHUMAJILHOTO 3HAYCHHH
KOOPJIMHATHI, CKOPOCTH U YCKOPEHUS JBUKYIIEHCS TOUKH
4. He3aBUCHUMOCTE OT BO3JCHCTBHS BHEITHEH CHIIBI
5. OTCYTCTBHE CUJIbI TPEHUS
YkaxuTe HEoOXoauMble YyCJIOBUS | 1. B  HayalbHBIH MOMEHT BPEMEHHM KOOpJIMHATA
CYIIIECTBOBAHUS CBOOOJIHBIX | KOJICONIOMIEHCS TOUYKHM JOJDKHA OBITh paBHA HYJIIO, a

TrapMOHHNYCCKUX KOJIeOaHMIA.

CKOpPOCTh MaKCUMaJIbHa
2. cuiia CONMPOTHBJIEHUS JABHKEHMIO TOYKHM JO0JIKHA
OBbITH paBHA HYJIIO

3. TONHas% MEXaHWYeCKash DSHEepPrus TOYKH JOJDKHA
HU3MEHSTHCS 110 3aKOHY CHHYCA WJIM KOCHHYCa

4. BO3Bpamamomas chJIa JH0JIZKHA
NPONOPUHMOHAIBHA CMEIeHHIO TOYKH

5. IpWIOKEHHAsl CHJIa JJOJKHA MEHSTHCS 110 3aKOHY
CHHYCa WIN KOCUHYCa

OLIThH

B kakux enuHuiiax usmepsercs ¢asza
KoJeOaHuit?

1. pan
2. pan/c
3.¢c

4. 1/c

5. pag/c?

[leprogom Konebanmii Ha3bIBACTCS

1. HaUMEHBIINH TPOMEXYTOK BPEMEHH KoJeOaTeqTbHOro
JIBUKECHHUS

2. MPOMEXYTOK BPEMEHHU MEXIY ABYMSI KOJICOaHUSIMHU

3. TpOMEXKYTOK BpEMEHHM, IO HCTEUYEHHH KOTOPOIro
MOBTOPSIIOTCSL 3HAYEHHWs] BCeX (PH3MYECKUX BEJIMYMH,
XapaKTEepU3YIOLIUX KoeOaTeIbHOE ABUKEHUE

4. IpOMEXYTOK BPEMEHH B OJIHY CEKYHIY

5. npaBWIBLHBIH OTBET He MPHBeIEeH

daza 3a BpemMs OJHOTO TOJHOTO
KoJe0aHusT N3MEHIETCS Ha ...

1. ¢asa 3a BpeMs OTHOrO TMOJHOTO KoJcOaHHUS HE
A3MEHUTCS

2.37n/2

3.n
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4.1/2
5.2n
6. IPaBUIILHBIN OTBET HE IPUBEIICH
6 Hauvanpnas ¢asza rapmoHmyeckux | 1. aMmauTyamy KoneOaHui
KoJIeOaHuit 2. OTKJIOHEHHE TOYKH OT IOJIOKEeHHS paBHOBeCHUA B

MaTepHUaIbHON TOYKH OIMPEIeIIseT. . .

HayaJbHbIl MOMEHT BpeMeHH

3. IepHUOJ ¥ YaCcTOTy KoJjieOaHui

4. MaxkCHUMaJbHYIO CKOPOCTh TPOXOXKIEHHS TOUYKOH
MIOJIOXKEHHUS PAaBHOBECHS

5. MONHBIN 3a1mac MEXaHUYECKOM SHEPTHH TOUKHU

6. IpaBUJIBHBINA OTBET HE NMPHUBEIEH

Bomaaebl

1 MexaHUYeCKOU BOJHOW HAa3bIBACTCS

1. mpomecc, B KOTOpPOM KOJNEOTIOMIAsACcS BeTHYMHA
HA3MEHSIETCS IO 3aKOHY CUHYyCa

2. mporiecc, XapaKTepU3YIOUTUHCS HEKOTOPOW CTEIEHBIO
NEPUOIUYHOCTH

3. mpouecc, B KOTOPOM MaTepHualibHas TOYKa COBEPIIAET
MIEPEMEHHOE JIBU>)KEHUE OT MOJIOKEHUS PABHOBECHS B TY
WJIU JPYTYIO0 CTOPOHY

4. mporecc, B KOTOPOM KOJNEOMIOMIasics BeTHYMHA
HU3MEHSIETCS 10 3aKOHY KOCHHYyCa

5. npaBWJIBbHBIH OTBET HE MPHUBEIEH

2 OT "ero 3aBUCUT aMILIUTY/Ia CTOSTUEH
BOJIHBI?

1. ot Bpemenu u (hazbl

2. aMIUTUTY1a CTOSIYEH BOJIHBI — BEJIMYKMHA ITOCTOSIHHAS

3. TOJNBKO OT CBOWCTB Cpefibl, B KOTOPOH IIOJIyueHa
CTOs4asi BOJIHA

4. 0T KOOPAUHATHI PACCMATPHBAEMO TOUYKHU

5. IpaBUJIbHBIM OTBET HE NPUBEJICH

3 ITyunocTsamu crosuen BOJIHBI
Ha3bIBAIOTCS TOUYKH, B KOTOPBIX ...

1. amIuMTy 18 KOJIeOaHHI TTOCTOSIHHA

2. aMIUTHTYJAa KOJIeOaHUIH MaKcHMAaIbHA

. AMILTUTYIa KoJeOaHull He BO3pacTaeT

. aMIUTATY 1A KOJIeOaHW MUHMMaJIbHA MJIU paBHA HYJIIO
. aMIUTATY 1A KOJIeOaHUH HE YMEHBIIIAETCS

. IPaBIJILHBINA OTBET HE NMPHUBEJICH

4 [Ipu mepexonme uepe3 y3en crosueut
BOJIHBI (ha3a KoueOaHus ...

. TUTABHO U3MEHSETCS Ha T
. CKaYKOOOpa3HO U3MEHSETCS Ha 71/2
. HE U3MCHSIETCS

CKAYK000PAa3HO N3MEHSAETCS HA T
. TUTABHO M3MEHSETCS Ha 7T /2

. HpaBHJ’[BHLIfI OTBET HC MPUBCACH

5 [lonoxeHne y3noB B CTOAYEN BOJIHE
C TEUECHUEM BPEMEHH ...

. UI3MEHSETCS B HAIIPaBJICHUH X0/1a TIPAMOI1 BOJTHBI

. UI3MEHSETC 110 3aKOHY CHHYyCa

. UI3BMCHACTCS B HAIIPAaBJICHUU XO/J1a O6paTHOI>’I BOJIHBI
. U3MEHAETCsI 110 3aKOHY KOCHHYCa

5. npaBWIBLHBIH OTBET He NPHBeEICH

AL RARWND A~V AW

6 B ypaBHeHumm miockoil Oerymei
BOJTHBI
y = A sin(w(t — x/v)) BenuuMHa X
O3HAYaerT ...

1. paccrosHHe, Ha KOTOPOE PacIpOCTPAHSIECTCS BOJHA 3a
OJIMH TIEPHOT

2. CMeIIeHue KOJIEOIIOMEHCST TOYKH OT IOJIOKEHUS
paBHOBECHSI B MOMEHT BPEMEHHU t
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3. paccrosiHMe OT HCTOYHHUKA KoJeOaHui
paccMaTpuBaeMoil TOUKHU
4. moboe paccTosHNe

HpaBHJ’IBHLIfI OTBCT HC NMPUBCACH

ao

ITpun YMEHBIIICHUU
KoJieOaHMit
HWCTOYHHMKA BOJHBI B 2 pasza JUIMHA
BOJIHHI ...

nepuozaa

yBeIMUuBacTcs B 4 pasa
yMeHbIIaeTcs B 4 paza
HC N3MCHACTCA

4. ymeHb1IaeTCS B 2 pa3a
5. ymeHbmiaercs B 4 pasa

5.
1.
2.
3.

Mouekyasipuas GU3MKA M TEPMOIMHAMHUKA

HNpeanbHblii ra3s

Ne DopMynHpOBKa BOIPOCa Bapuantsl oTBETOB
1/
1 IIpy KakuX YCIOBHSAX CBOMCTBA | 1. B yCJI0BHSIX, HE CJMIIKOM OTJIMYAIOIIUXCA OT
peasIbHBIX Ta30B MOXHO OMMCHIBATh | HOPMAJIBHBIX
3aKOHAMU UACABHOTO ra3a? 2. Opy HU3KUX TeMIlepaTypax
3. cpenu OTBETOB HET MPAaBUIIHHOTO
4. ipu OONBIINX JABJICHHUSX
2 Kak W3MEHUTCS naBieHue | 1. ocTaHeTcsl HEM3MEHHBIM
UAEeabHOTO  Ta3a, eCl  TpH | 2. yBEIHYUTCS B 2 paza
HEU3MEHHOU KOHIICHTpAIuu | 3. yMEHBIIUTCS B 4 pa3a
CpenHss KBaJgpaTW4Has CKOPOCTH | 4. yBeauunTcs B 4 pa3a
MOJIEKYJI YBEJIMUYUTCS B 2 paza? 5. yMeHpHIUTCS B 2 pas3a
3 Omua  wmons B cucreme CH | 1. komudecTBa MOJIEKYJ B €IUHHIIE 00BeMa
SIBJSIETCA €IMHUIEN U3MEPEHUS: 2. aTOMHOM MacChl
3. MOJIEKYJIAPHOUN Macchl
4. Ko1M4eCcTBA BellecTBa
5. IpaBUIIbHBIA OTBET HE NIPUBEIECH
4 PaBHbIe Maccel KUCIIOpoAa, a3ota U | 1. Bomopoxom
BOJIOpOA TTOMECTHIIA B | 2. BO BceX cocynax Oy/IeT OMHAKOBOE JIaBJICHHE, T.K.
OJIMHAKOBBIE COCYZIbl M COJEpXkaT | TEMIIEpAaTypa ra3oB OJIHA U Ta Ke
MIPU OJHOM W TOW K€ TemrepaTtype. | 3. a30ToM
HauGonbiiee npapineHue OyaeT B | 4. KUCIOPOAOM
COCYJZIE C...
MoJieKy/JIsIpHO-KHHETHYECKAsl TEOPHUS WAeaJbHOI0 ra3a
Ne dopmyIHpoBKa BOIpoca BapuaHTbl 0TBETOB
/I
1 Momnexynbl KaKkux ra3oB - | 1. Bonopoaa
KHCJIOpOJa, BOAOPOAA WM a30Ta, | 2. CKOPOCTH MOJEKYJ BCEX ra30B OJIMHAKOBHI
HaxXOZsIIrecs] B BO3AyXe KOMHATHI, | 3. KUCIIOpOa
- ABWXKYTCS ObIcTpee? 4. npaBWIbHBIN OTBET HE PUBEAEH
5. azota
2 Kakue sBIeHHMS HOKa3pIBAIOT, 4TO | 1. KpHCTaTM3aLus
MOJIEKYJIBI HaXOAATCS B | 2. ucmapeHue JKUAKOCTH
HEIPEPHIBHOM Xa0THYECKOM | 3. OPOYHOBCKOE IBH:KEHHE
JIBIDKCHUN? 4. m3meHeHne o0nEMa IIpu HarpeBaHUHU
5. IpaBWJIbHBIN OTBET HE IPUBEJIEH
3 Ilopsok nuameTpa MOJIEKYJIHI ... 1.10%m

© ®I'BOY BO «Henl ' V»




DY

MMWHOBPHAVYKHN POCCHUH
denepanbHOE rocyapcTBEHHOE O0UKETHOE 00pa30BaTEIbHOE

y4peKAEHUE BbICIIET0 00pa3oBaHus
«Yenabunckuii rocynapctBeHHbIid yauBepeuret» (PI'BOY BO «Henl'Vy)

@DOH/T OLICHOYHBIX CPEJICTB MO UCHHUILINHE «DU3HMKay M0 HANPABICHHIO TOATOTOBKH (CIEINaIbHOCTH)
10.05.01 «KomnbroTepHas 6e30macHOCTEY HanpasieHHOCTH (podumio) cnenuanu3ams Ne 1 «AHanu3 6e30macHOCTH
kommnbloTepHbIX cucteMm» PI'BOY BO «Henal Yy

Bepcus noxymenra - 1

cTp. 14

IlepBslii 3x3eMILIAP KOITUA Ne

2.10%wm

3.10%wm

4.10%m

5. OpaBUJIbHBIN OTBET HE MPUBEJICH

4 Cpenusisi KUHETHUYECKass »SHeprus | l. He N3MEHHIIOCH
TEIUIOBOTO  JBWXKCHUS  MOJEKYJ | 2. YMEHBIIHIIOCH B 2.25 pasa
HEKOTOPOrO  HACAIbHOrO  Tasza | 3. yBeIWM4miioch B 1.5 paza
yBenuumiack B 1.5 pasa 1pu | 4. yMeHbIIWJIOCh B 1.5 pa3a
OJTHOBPEMEHHOM YMEHBIICHUH | 5. yBEIUUYUIOCH B 2.25 pasza
KOHLIGHTpauu MoJieky1l B 2.25
paza. Kak wu3MEHWIOCH IaBiieHHE
3TOrO rasza?
5 CpaBuuTte maBneHus p1 Bomopona u | 1. p2 =8 1
P2 kucnopona, ecnu KoHUueHTpauus | 2. P2 = 16 p;
ra3oB M WX CpelHEKBaapaTuiHeie | 3. P2 =4 p1
CKOPOCTH OJIMHAKOBHI. 4. p2=p1
5. IpaBUJIbHBIM OTBET HE NPUBEIEH
IlepBoe HayaJI0 TepMoaAHAMMKH. TepMoanHAMMYECKHE NPOLECCHI
Ne DopMyIHpOBKa BOIpoOCca BapuaHTsl OTBETOB
/I
1 Kakoe KOJIMYECTBO teraoThl | 1. 3.5 xJx
MOJIYy4Y€HO uneanbHsiM | 2. 5 kJIx
OJIHOATOMHBIM Ta3zoM, eciu 3a | 3. 3 klIx
BpeMsl yMeHbIIEHHUs AaBieHus B 4 | 4. npaBUWIbHBINA OTBET HE NIPUBEAEH
paza npu uzorepmuueckoM | 5. 7.5 xJIx
npoliecce ra3 CoBepIIHaI padboTy 5
KkJx?
2 Kaxoe BeIpaxkeHne cootBercTByeT | 1. AU=A
MEPBOMY 3aKOHY TepMoauHaMuku | 2. AU=0
JUTst anuabaTHOTO mporiecca’? 3. AU=-A
4. AU=Q
5. AU=Q-A
3 B xakoMm mpormecce uaeadbHBIN Ta3 | 1. TaKkoW MpoIecc HEOCYIIECTBUM
OXJaXKIAaeTcs, COBEpIIas MpU 3TOM | 2. B N300apUIeCcKOM
MOJIOXKHUTENIbHYIO PaboTy? 3. B U30XOpUYECKOM
4. B I30TEpPMUYECKOM
5. B agnabaTH4YeCKOM
4 MenHoii W CTalbHOW THUpPbKaM | MeaHAst
OJIMHAKOBOM  Macchl  Iepeaalu
pPaBHBIE KOJIMYECTBA TEIUIOTHL. Y
Kakou TUPBKH TeMIeparypa
WU3MEHUTCS CUIIbHEE?
5 2 P 1 5 1. ZpoVo
’ ! 2. poVo
P E_ _____ ]I \ 3. p0V0/2
! . 4. MpaBUJIBHBIA OTBET HE MPUBEAEH
0 o aC WneansHbIH S 4poVo

ra3d mnepeBOAAT M3 COCTOAHUA 1B
coctosHue 3 TaK, KaK IIOKa3aHO Ha
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rpaduKe 3aBUCUMOCTH JIABJICHUS
raza or oOsema. Macca Ta3a
nocrosiHHa. Pabora, coBeprieHHast
ra3oMm, paBHa ...

Bropoe Hayan

0 TCPMOAUHAMHUKH. BHTPOHHH

Ne DopMyIHpPOBKA BOIIPOCA BapuaHTbl 0TBETOB
1/
1 KIIg TEIUIOBOM MalluuHel, | 1. 1Be H30TepMbI, IBE aqMa0aThI
paboTarorieli 0e3 MmoTeph 3HEPruu, | 2. ABe aauadaThl, IBE U30X0PbI
SIBIIIETCS. MAaKCHUMaJbHBIM, eclii e€ | 3. IBe M30XOPHI, IBE H30TEPMBI
pabouMii IUKI BKJIIOYAET ... 4. nBe n300aphl, ABE N30XOPHI
2 KaxoBa pazmepHocTb SHTpOIINN? 1. JIx/xr
2. JIx/c
3. Ix/(xr+K)
4. Ix/K
3 Uro sBisieTcs XOJOAWIBHHUKOM B | 1. BHEIIHSS cpena
paKeTHOM ABuUraTene camonéra? 2. NpaBWIbHBIN OTBET HE NPUBEAEH
3. KpbUIbs
4. Boma
4 TemnepaTtypy HarpeBartess U XOJOMWIbHUKA yMeHbIIHIN Ha AT= 50 | 1. yBeauunrcst
K. Kak usmenurces KII/] naeaapHOro TemIoBOro IBUTaTelis? 2. He U3MEHUTCS
3. yMEHBUIUTCS
4. Heb3s CKa3aTh, HE 3HAsS
WCXOJTHBIX TEMIIEPATYP
5 Kakoli u3 mpemiokeHHBIX HWXKE TpadMKOB TPaBUIBHO OTpakaeT | 3
uuki Kapuo B koopaunatax T, S?
T T T T
1 2 3 4
) -1 2 L 2 3 T 1 2 T 2 3
T 3 Tl 1 4 T: 4 3 Tl 4
S, s s S s's S s, 5 5 s s
SIBeHus mepeHoca
Ne DopMynHpoBKa BOIpoca Bapuantsl oTBeTOB
/1
1 BsskocTs cBsizaHa ¢ mepeHocoM | 1. sHEpruu
MOJIEKYJIaMH Ta3a... 2. uMIyJabca
3. Maccsl
4. MOMEHTA UMITYJIbCA
2 Kakosa pasmepHOCTh | 1. M%/c
Kod(pdUIMeHTA 2. Br/(m*K)
TEIIONPOBOIHOCTH? 3. ITa*c
4. 5310 KO3 HHUIIMECHT, TIO3TOMY OH Pa3MEPHOCTH HE HMEET
3 I'pagmeHT KOHIIEHTpAIHMH - 3TO ... 1. mpon3BoOAHAS KOHIEHTPAIMH IO BPEMEHH

2. pa3HOCTh KOHLEHTPAIIH B IBYX TOUKAX
3. mpowu3BOAHAS KOHIICHTPAITUH 110 BPEMEHH B TAHHOM

© ®I'BOY BO «Henl ' V»




\‘)} MUMWHOBPHAVYKHM POCCUI

@ denepanbHOE rocyapcTBEHHOE O0UKETHOE 00pa30BaTEIbHOE
y4peKAEHUE BbICIIET0 00pa3oBaHus
«Yenabunckuii rocynapctBeHHbIid yauBepeuret» (PI'BOY BO «Henl'Vy)

@DOH/T OLICHOYHBIX CPEJICTB MO UCHHUILINHE «DU3HMKay M0 HANPABICHHIO TOATOTOBKH (CIEINaIbHOCTH)
10.05.01 «KomnbroTepHas 6e30macHOCTEY HanpasieHHOCTH (podumio) cnenuanu3ams Ne 1 «AHanu3 6e30macHOCTH
kommnbloTepHbIX cucteMm» PI'BOY BO «Henal Yy

Bepcus noxymenra - 1 cTp. 16

IlepBslii 3x3eMILIAP KOITUA Ne

HalnpaBJICHUU
4. Mpou3BOIHASI KOHIEHTPAUMHU B TaHHOM
HANpPaBJIeHUHU

4 Bepuo gmm, uro myba rpeer
qenoBeKa?

1. KOHEYHO, BEPHO, ATO 3HAET KaXKAbIH, KTO HaJaeBall my0y
2. HeBepHO, HIy0a JUIIb COXPaHseT TemIo
YyeJ10BeYecKoro Tejia

3. rpeet nuib Xopomas ryda U3 eCTECTBEHHOI'O MeXa

4. uryObl U3 CHHTETHKH HE IPEIOT

5 Ykaxure BepHOE YTBEP)KICHHUE.

1. BSI3KOCTH ra3a ¢ pocTOM TeMIIEPATYPbI BO3pacTaer

2. BA3KOCTb ra3a 00paTHO MPOMOPIIMOHATIEHA €r0 CKOPOCTH
3. TypOyJICHTHOE JBH)KEHHE O0YCIIOBICHO Xa0THYECKUM
TCIUIOBBIM ABUKCHHUEM MOJICKYJI

4. BA3KOCTh T'a30B C POCTOM JIABJICHHS yMEHBINACTCS

5. gem GobIre 3 EeKTUBHOE CEUCHUE COYIapCHUS
MOJICKYJI, TeM OOJIbIIIE BS3KOCTh r'a3a

aﬂeKTpI/I‘leCTBO N MAarueTu3m

Ne

i DopMyIHpPOBKA BOIIPOCA

Bapuantsl oTBeTOB

Hanpsox€aHocTh I

0JIs1 CUCTCMbI TOYCYHBIX 3apA 0B

1 ToueuHble 3apsiibl PACHONIOKWIA B
BEpIIIMHAX KBajpaTa.
Kax onn B3auMoaeicTByoT?

1. cTArMBaOTCA K LEHTPY

2. pacxonATcs OT IIeHTpa

3. ocTaroTCcs B paBHOBECHH

4. OTBETUTH HEBO3MOKHO T.K. HE XBAaTAET AAHHBIX

2 Ilo 3akony Kynona B Buze | 1. npoOHBIX 3apsI0B
Q,Q, 2. TOYeYHBIX 3aPSI0B JI000H BeTHYUHBI
F=k=>%  MOXHO  pPacCuuTarh 3 N
r . Ppa3HeCEHHBIX 3apsiKeHHBIX TeJ cdepuyecKoi
BSaHMOHeﬁCTBﬂe. .. (l)OpM])I npu paBHOMEPHOM pacnpeacJeHuun 3apsajaoB
no 00beMy WJIM MOBEPXHOCTH
4. 3apspkeHHBIX Ten chepudeckoil (GOpMBI C JHOOBIM
pacmpeseseHleM 3apsaa no 00beMy WK OBEPXHOCTU
5. BCE OTBETHI BEPHBI
3 Kakme 3apspkeHHble Tema MOXKHO | 1. pa3Mepsl KOTOPBIX HE MPEBBINAOT 1 MM
paccmarpuBaTh ~ KaKk  TOYEUHBIE | 2. T0OBIE 3apsHKEHHBIE MaJIeHBKUE TeJa
3apsaapl? 3. pa3Mmepsl KOTOPBIX CPAaBHUMBI C PACCTOSHHEM MEXKIY
HUMH
4. 3apsHKeHHbIE Tena mapoodpa3Hoit Gopmbl
5. npaBWIBLHBIH OTBET He PHBeE/ICH
4 [pu JNEKTPHU3ALUH TpenueM | 1. manmouka nmpuodpena Q/e MPOTOHOB
CTeKIITHHAs Tajoyka mpuolpena | 2. mamoyka nmotepsuia Q/e mpoTOHOB
3apsn Q 3. mayiouka npuodpeia Q/e 3IeKTPOHOB
(e — Momymp 3apaga dIEeKTpoHa). | 4. majo4yka morepsiiia Q/e 3JIeKTPOHOB
CrnenoBaTenpHO: 5. IpaBUJIBHBIA OTBET HE NMPHUBEAEH
5 Kakas ¢usnueckas BenuurHa MMeEET | 1. IUIOTHOCTH YHEPTHH AIIEKTPOCTATHYECKOTO TOJIS

MMEET eIUHUILY u3MepeHus: B/m?

2. IoTeHIHA
3. HANIPSLKEHHOCTDH
4. snexTpudeckas HOCTOSTHHAS

6 Nmeercss  deTelpe  3apsKEHHBIE

1. Tonmeko 1 1 2
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yactunpl. Yactuns!l 1 1 2 obnagaror | 2. Tonbsko 3 u 4

MIOJIOKUTENBHBIMA  MJIEKTpUYeCKUMH | 3. 1 u 2 Mexny co0oii, 3 u 4 mexny codoii
3apsaMu, 9acTHUIE! 3 u 4 — 4.1 cyactuuamu 3 u 4, 2 ¢c yactuuamu 3 u 4
OTpUIIATeIBHBIMU 3apsiiamMu. Kakue | 5. BCe SIEKTPUYESCKU 3apsSKCHHBIC YaCTUIIBI
W3 3TUX YaCTHI] OTTAJIKHUBAIOTCSA?

IToTennman monst CHCTEMBI TOYSYHBIX 3apsA00B

1 VYxaxure HOMEpa BepHBIX | 1. ecnmu pabora  3NIEKTPOCTATHYECKHX CHJI  TIO
yTBEpKIECHUI MOTEHIMAIBHOCTH | IEPEMEIICHNI0 TOYEYHOTO 3apsia BIOJIb 3aMKHYTOIO
JIEKTPUUIECKOTO OIS KOHTYpa paBHa HYJIIO, TO I0JI€ HOTEHIUAIBEHO

2. DNEKTpUYEeCKOoe  I0jJ€  MOTEHIHANTbHO,  €CIH
LMPKY/ISALHMSA  BEKTOpa  HANOPSDKEHHOCTH  IOJIS 110
[IPOU3BOJIEHOMY 3aMKHYTOMY KOHTYPY paBHa HYJIIO

3. 3NEKTpUYECKOe NOJNe MOTEHLHMAIbHO, €CIH CHIIbI,
JEHCTBYIOLINE Ha TOYEYHBII 3apsin B
QJICKTPOCTATUYCCKOM I10JI€ ABJIAIOTCA KOHCCPBAaTUBHBIMU
4.  onmekTpUdecKoe  IojJ€  MOTEHIHANIbHO,  €CIH
HaNpsDKEHHOCTh IEKTPUYIECKOTO I0JIS1 paBHA TPalUCeHTY
MOTEHIINAIA, B3ITOMY C 0OpaTHBIM 3HAKOM

5. 2JeKTpuuecKoe IoJie IMOTEHIHAIbHO, €ciii padora,
coBepIIaeMas IEKTPUUECKUM T10JIEM MIPU MEPEMEIEHUH
3apsjia, He 3aBHUCHT OT (OPMBI IMyTH, MO KOTOPOMY
nepeMelaercs 3apsj

6. Bce MpUBeAéHHbIE YTBEPKIEHUSI BEPHbI

7. Bce MpUBEACHHBIE YTBEP)KACHHS HE BEPHBI

2 JIunun HaANPSKEHHOCTH | 1. OPTOTOHAIBHO K 3KBUIOTEHIMAIBHON MOBEPXHOCTH B
3JEKTPOCTATHIECKOTO MoJIsl | CTOPOHY BO3pacTaHus MOTEHIIMAaa
HaIIPaBJIEHHI ... 2. Tak, 4TO BCErJa COBHAJAIOT C BEKTOpPaMH
HaIlpsKECHHOCTU 3. BIOJIb SKBUIIOTCHIUAJIBHBIX
MOBEPXHOCTEN
4. OPTOrOHAJILHO K 3KBUIOTEHIHAIBHOMI

MOBEPXHOCTH B CTOPOHY YOBLIH NMOTEHIHAIA
5. 10 KacaTeNbHON K SKBUIIOTEHIIMAJILHON IOBEPXHOCTHU

3 Uro TIPECTaBISIET co00if | 1. MOBEpXHOCTH, paBHOYAAJICHHAS OT NCTOYHHKA TTOJIS
SKBUIIOTEHLINAIBbHAS TOBEPXHOCTH? 2. reoMeTpHuyecKoe MeCTO TOYeK € PaBHBIM
NOTeHIHATIOM

3. IOBEPXHOCTH CYIIECTBOBAHU [IOTEHIIMAA

4. TeoMETpPHYECKOE MECTO TOYEK, CHMMETPHUYHBIX
OTHOCHUTEIBHO UCTOYHHKA MTOJIS

5. TEOMETPUYECKOE MECTO TOUYEK C HYJIEBBIM

MTOTEHIIUAIIOM

5 dusudeckas BENWYMHA, UMEIOMIAs B | 1. MpOWIEHHBIM IyTEM
cucreme CU pasmepHOCTh M/C?, 2. mepeMenieHueM
Ha3bIBACTCH. .. 3. CKOPOCTBIO

4. yTI0BOI CKOPOCTBIO
5. yckopennem

DIEKTPUYECKOE MOJIE 3aPHKEHHBIX TEJ

1 Ha gomanom  ToHkoM  npsmoM | 1. Q/(4meor?)
IpoBOJie paBHOMEPHO pacmpenencH | 2. Q/(2meor?)
ANIEKTPUYECCKHUN 3. Q/(4meorL)
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3apan Q, mmunHa mposoja L. Kakosa
HaIPSKEHHOCTD TIOJIS HA PaCCTOSHHUH
r

OT MPOBOJIA BJIAJH OT €ro KOHIIOB?

4. Q/(2me,orL)
5. IpaBWJIbHBIN OTBET HE MIPUBEJICH

Omnpenenure pa3HOCTh IOTEHLUANIOB
MEXIy  IUIACTHHAMHM  IUIOCKOI'O
KOHJIEHCATOpa, PACCTOSHUE MEXKIY
KOTOpBIMH 4 cM, a HaIpsKEHHOCTh
JIEKTPUYECKOTO MOJSI MEXIY HHUMHU
paBHa 80 B.

1.400 B
2.02B
3.32B
4.5B

5.200 B

Kakas ¢usuveckas BenmMuMHA UMEET
eMHUILY u3MepeHus B/m?

1. IIOTHOCTB HEPTUU IEKTPOCTATUYECKOTO MO
2. IOTEeHLIHAT

3. HAIPSKEHHOCTH

4. snexTpudecKas NOCTOSHHAS

DIIEKTPOEMKOCT.

OHeprus 3IEeKTPUYECKOTO MOJIs.

dusuveckas BeIMYUHA, Pa3MEPHOCTh
KOTOPOH MOXKHO MNpPEJCTaBUTh Kak
Kin/B, sBasiercs ...

1. 3J1IeKTPOEMKOCTHIO

2. HAOPS>KEHHOCTBIO MOJIS

3. BIEKTPUIECKOM MOCTOSTHHON

4. IMANEKTPUUYECKON MPOHUIIAEMOCTHIO

5. paboToli mepemeneHus 3apsa B SIEKTPUIECKOM T0JIe

3apsn Ha KaXKI0HU OoOKJIazKe
KOHJIEHCATOpa yBEJIMUMIIH B 4 pasa.
Kaxk n3smenurcs ero EMKOCTh?

1. He U3MeHUTCH

2. yBenu4ured B 2 pasza
3. ymenpnTes B 4 pasza
4. yBenuuuTcs B 4 paza
5. yBenuuurcs B 4 pasza

Mexny  oOKJIagkaMu  IJIOCKOTO
KOHJIeHcaTopa OBUT BO3AyX. 3areM
MEX/y HAMHU TIOMECTHIIN HEKOTOPOe
BEIIECTBO  C  JMIJICKTPUUECKOM
MIPOHUIIAEMOCTEIO €,
Kax U3MEHUTCS
KOHJIeHcaTopa?

EMKOCTb

1. HE U3MEHHTCA

2. YBEJIMYUTCS B 2 € pa3
3. yMmeHbIUTCS B 2 € pa3
4. yBenuuuted B 2 € pas
5. yBeqmuuTes B £ pa3

Epuanna pasmepHocTH (u3NYECKOn
BEJTMYMHBI, KOTOPYIO MO>KHO
npejicTaBuTh Kak Jx/B?, HazbiBaeTCs

1. Kymnon
2. Ammep
3. HetoTon
4. ®apan
5.0m

Konpencarop 3apAIUIN u
OTKJIIOUNIIH oT UCTOYHMKA
IIOCTOSIHHOI'O TOKA.

Kak HU3MEHHTCS JHEprus
JNEKTPUIECKOT O moyis  BHYTpH
KOHZICHCAaTOpa, €CIU yBEIUYHUTh B 2
pa3a paccTOsIHUE MEXAy 0OKJIaKaMu
KOHJIeHcaTopa?

1. He U3MeHHTCA

2. yBeJIMYUTCA B 2 pa3a
3. yBenuuutcs B 4 paza
4. yMeHBIIUTCS B 2 paza
5. ymeHpmmTcd B 4 pasza

[pu YBEITHMUCHUN pasHoCTH
MOTEHIINAJIOB Ha o0KIIagKax
KOHJICHCATOpa BTPOE DHEPIHsl €ro
ANIEKTPUIECKOTO TIOJIS YBEIMYMIACH

1. 10 m/Ix
2. 40 m/Ix
3. 25 mIx
4. 45 mJIx
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Ha 200 Jx. Owneprus atoro | 5. 30 mIx
KOH/IEHCAaTOpa BHaudaje Obla paBHA
Ecau KOHACHCATOp OTKIKOYUTL OT 1. 3apsan OCTAaHCTCA HCU3MCHHBIM, a Pa3sHOCThb

ACTOYHMKA  IHUTAHWS, a
YBEJIMYUTh  PACCTOSHHE
00KJIagKaMHu, TO ...

3aTeM
MEXITy

MTOTEHLMAIOB YMEHBIIUTCS
2. 3apsm  YMEHbBIIUTCH,
OCTAHETCSI HEU3MEHHOMN

3. 3apsa yBeIMUHUTCH,
OCTaHETCs] HEN3MEHHON

4. 3apsag  ocraHercss HEHM3MEHHBIM,
NMOTEHIHATOB YBEJIHYUTCS

5. IpaBUJIbHBIA OTBET HE NIPUBEAEH

a pa3HOCTh

a pa3HOCTh

IMOTEHIIAAJIOB

IMOTEHIIHAJTIOB

a Ppa3sHOCTb

IToCTOSIHHBIN AIEKTPUYECKUH TOK

KaxkoBa cuna Toka B nenu uctounuka | 1. 0.5 A
Toka ¢ OJC, paBHoit 45 B u|2.3A
BHYTPEHHUM conpoTtusieHueM 1 Om | 3.2 A

IIpH MTOAKIIFOYEHNH BO BHeIIHeH nenu | 4. 1 A
pesucrtopa ¢ comporuBieHueM 3.5 | 5.4 A
Om?

Uemy paBHO BHyTpeHHee | 1.4 Om
CONPOTHUBJIIEHUE HCTOYHHMKA Toka ¢ | 2.9 Om
OJC, panoit 10 B, ecimu mpu | 3.1 Om
MOAKIIOYEHUH K HeMy pesuctopa | 4.5 Om
compotuBieHueM 4 Om mo | 5.2 Om
3JIEKTPUUECKON

LIENTU MPOTEKaeT ToK 2 A?

JBe mamrbl, paccuntanHpie Ha 220 B | 1. Q1 < Q2
u MMEIOIIHe HOMHHaNBHBIE | 2. Q1 > Q2
moiHoctu P1 =40 Br, P2 =100 Br, | 3. Q1 =Q2
BoueHsl B ceth U =220B | 4.Q2 =4Q1
MOCIIEZI0BATENBHO. Cpasuute

KOJIMYECTBA TEIUIOTHI, BbIICJICHHBIE B

Jammax. 3aBUCUMOCTBIO
COIIPOTHUBIICHUS JIamIt oT

TeMIepaTypsl IpeHeOpeyb.

MarnautHoe 1oJ1e

CTaIIOHAPHOTO TOKAa B BaKyyMe

Kak B3aUMO/JIEUCTBYIOT Ba
MapajyieNbHbIX JIpyr Ipyry
MPOBOJIHUKA, €CJIH JJIEKTPUUECKUM
TOK B HUX MpOTEKAET B
MPOTHUBOIIOJOXKHBIX HAITPABICHUSIX ?

1. TPOBOAHMKH MTOBOPAYUBAIOTCS

2. IPOBOJAHUKHY MIPUTATUBAIOTCS

3. NPOBOIHNKH OTTAJIKHBAIOTCH

4. cuia B3aMMOJICHCTBHS paBHA HYJITIO

Kaxk Ha3bIBacTCSA eqununa | 1. Fenpu
WHAYKTUBHOCTH? 2. Barr
3. Tecna
4. Bebep
Uro Habmromanocs B onsite Ammnepa? | 1. B3auMoJelicTBHe ABYX napauieabHbIX

MPOBOAHUKOB C TOKOM

MPOIMYCKAHUHN YCPE3 HCT'O TOKA

2. IOBOPOT MarHUTHOM CTPEJIKH BOJIHM3U IIPOBOAHUKA TIPH
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3. B3aHUMOJICHCTBHE JABYX MAarHUTHBIX CTPEJIOK
4. BOSBHUKHOBEHHUE SJICKTPUYECKOI'0 TOKA B KaTYIIKE IIPpU
BIABUI'aHWH B HCC MarHuTa

Uro Habnromanock B oneiTe Dpcrena’?

1. B3aMozeHCTBUE IBYX MapajlIebHBIX MPOBOJHUKOB C
TOKOM

2. B3aUMOJAEHUCTBHE ABYX MarHUTHBIX CTPEIIOK

3. BO3HMKHOBEHHE 3JIEKTPUUYECKOr0 TOKAa B KAaTYyIIKE MpHU
BJABUI'aHUH B HEC MarHuTa

4. N10OBOPOT MATHUTHOM CTPEJIKH BOJIM3M IPOBOJHUKA
NPU MPONYCKAHUM Yepe3 Hero ToKa

[IpoToH u anb(ha-yacTuiia BICTAIOT B

OJTHOPOZHOE MarHuTHOE nojue
HEePIEHINKYIISIPHO BEKTOPY
MarHUTHOM MHIYKIAN c
OJIMHAKOBBIMU CKOpPOCTAMU V.
OTtHolIEeHHE Mozyiei cui,

JNEHCTBYIONINX HA HUX CO CTOPOHBI
MarHUTHOT'O IOJS B 3TOT MOMEHT
BPEMEHHY, ...

1. paBHo 1

2. paBHO 2

3. paBHo 1/2

4. paBHo 4

5. IpaBUIIbHBIA OTBET HE NPUBEAEH

Hon Nat wmaccoii m BIlIeTaeT B
MarHuTHOE TIOJIE CO CKOPOCTBIO V
MIePIIECHANKYISIPHO JIMHHUSM
WHAYKIIAA MarHuTHOro mons B wu
IBWKETCS TI0 OKPYXXHOCTH pajuyca
R. Mogynes BekTOpa HHIYKLIHH
MarHUTHOTO IOJISt MOXKHO
paccuuTaTh, OIb3YsICh BEIPAXKEHHEM

1. eR/(mv)
2. mv/(eR)
3. mvR/e
4. mve/R

DJIeKTPOMarHUTHASI HHTyKIIHS

Kaxkoit u3 MepeUrciIeHHBIX | 1. BO3HUKHOBEHHE CUJIBI, JIEUCTBYIOLIEN Ha

MPOIIECCOB  OOBACHIETCA SBICHUEM | JBIDKYIIYIOCS 3apsHKEHHYIO YaCTHILY

AIIEKTPOMATrHUTHOM 2. B3aUMOJCHCTBUE ABYX MPOBOJIOB C TOKOM

WHIYKITAN? 3. BO3HUKHOBeHHME  JIEKTPHYECKOI0 TOKAa B
3aMKHYTOH KATylUIKe NPU YMEHbIIEHHH CUJIbI TOKA B
KATYUIKe, HAXOAsLIelcs PsaoM
4. OTKJIOHEHWE MAarHUTHOW CTPEJKH TMPH TPOXOKICHUH
10 POBOAY AIEKTPUUECKOIO TOKA
5. IpaBWJIBHBIHA OTBET HE NPUBEAEH

Nwmerorcs Tpu oauHaKkoBEIX | 1.B 112

METaJUIMYECKuX Kojbla. M3 nepBoro
KOJBIIA BBIBOAUTCS MAarHuT, BO
BTOPOE€ KOJIBLIO BBOAMUTCS MarHuT, B
TpEThEM KOJIBIIE HaXOJIUTCS
HEIMONBIKHBIM MarHutr. B kakoMm
KOJIbLIE T€UYET UHIYKIIUOHHBIN TOK?

2. TONBKO B 1

3. TONBKO BO 2

4. TONBKO B 3

5.81,2u3

6. HU B OJJHOM M3 KOJIEL] TOKA HET

OnuH pa3 MoJI0COBOM MAarHMT MajaaeT
CKBO3b HENOJBIXHOE
METAJNINYECKOE KOJILIIO

1. BO3HMKAET B 000UX CJIy4asax
2. HE BO3HUKACT HU B OJTHOM U3 CIIy4acB
3. BO3HUKAET TOJBKO B TIEPBOM CITydae
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IO’KHBIM TIOJIOCOM BHH3, BTOpOH pas
— CEBEpHBIM MOIOCOM BHHU3. TOK B
KOJIBIIE ...

4. BO3HHKAET TOJIBKO BO BTOpPOM CJiy4ac

IlepeMeHHBI TOK.

QHGKTpOMaI‘HI/ITHI)Ie KoJIeOaHust

JlorapudmuyeckuM  JE€KPEMEHTOM
3aTyxaHusl Has3bIBaeTcs (U3UUEcKast
BEJIMYMHA ...

1. oOpaTHas TPOMEKYTKY BpPEMEHH, 3a KOTODBIH
aMIUTUTYy 1A KoJeOaHUsl yMEHBILACTCS B € Pas3
2. TMoKas3plBarOUIas, BO CKOJBKO pa3
KoJIe0aHuUs yMEHbIIAeTCs 3a EPUO

3. mOKa3bIBaIOIIAs, BO CKOJBKO pa3 HaNpsDKEHUE Ha
KOHJIEHCATOpe B pE30HaHCe OoJblle HAIPSKEHUS,
MOJIBOAUMOTO K KOHTYPY

4. oOpaTHasi 4yMCJIy NepPHOAOB, B TeUeHHEe KOTOPbIX
aMILIUTY/IA KOJIe0AHUSI YMEHbIIAETCs B € pa3

5. IpaBUJIbHBIM OTBET HE NPUBENICH

aMILTATY A

I[Mox  muknuueckoid  (Kpyromoii) | 1. BpeMst OJHOTO IOJHOTO KOJicOaHuUs

4acTOTOH KoseOaHus ciemyer | 2. 9ucio KojeOaHUi B €qUHHITY BpEMEHHU

[TOHUMATH ... 3. Benu4MHy, OOpPaTHYI0 NPOMEXYTKY BpEMEHH, 3a
KOTOPBII aMITIUTY 1A KOJeOaHUH YMEHBIIHUTCS B € pa3
4. ynciao xosjedanmii 3a 6.28 cexyna
5. IpaBUJILHBIN OTBET HE NPUBEJIEH. . .

AMIuTya 3aryxaromrero | 1. mepuomy konebaHuit

3NEKTPUIECKOTO KoJieOaHus | 2. BpeMEHU pelaKcaryuu

TEOPETUYECKU  yMEHbIIAETCS  OT | 3. 0€CKOHEYHOCTH

HAa4YaJIbHOI'O 3HAYCHHA [0 HYJIA B
TEYCHUC BPEMCHH, PABHOTO ...

4. onpeneNeHHOMY NPOMEXYTKY BPEMEHH, Pa3INIHOMY
JUIsl pa3HbIX KOHTYPOB
5. IpaBUJIbHBIA OTBET HE NPUBEIECH

HereMeHTOM 3aTyXaHHusd
Ha3bIBACTCA (1)H3I/I‘leCKa$I BCJIIMYHMHA

1. moxaszmIBarolias, BO CKOJBKO pa3 HaNpsDKEHUE Ha
KOH/IEHCAaTOpe B pE30HaHCe OoJblIe HANPSKEHUS,
MOJIBOAUMOTO K KOHTYPY

2. oOpaTHas 4HCIy TIEPHOJIOB, B TEYEHHUE KOTOPHIX
aMIUTUTY1a YMEHBIIAETCS B € pa3

3. oOparHas TPOMEXKYTKY BpEMEHH, 3a KOTOPBIU
aMILIUTYy1a KojJeOaHUi yMEHbIIAETCs B € pa3

4. moka3pIBaOIIas, BO CKOJbKO pa3 aMILIUTYyIa
KOJIe0aHMSA YMEHBIIAETCS 32 MePHO/

5. 1DoKa3blBamooIlas, BO CKOJBKO pa3
KOJIeOaHUs! YMEHBLIAETCS 32 OJTHY CEKYHIY
6. IPaBUJIBHBINA OTBET HE NMPHUBEIEH

aMILIUTyJa

Koaddummenrom 3aTyXaHUs
HasbIBaeTCcs (U3MUECKas BeIUYMHA

1. mokaspiBaromasi, BO CKOJBKO pa3 HampsyKeHHe Ha
KOHJIEHCATOpE B pE30HAaHCE OoJibllle HAIPSIKEHUs,
MIO/IBOAMMOTO K KOHTYpY

2. oOparHas YMCIy TE€PUOJIOB, B TEUYEHHUE KOTOPBIX
aMILIUTY1a KoJeOaH!sl yMEHbILACTCS B € pas3

3. oOpaTHasg NPOMEKYTKY BpeMeHH, 32 KOTOPBIH
AMILUIATY/IA KoJIeOaHUsl yMeHbIaeTcs B € pa3

4. nmnoka3plBarollas, BO CKOJBKO pa3 aMIUIUTYyZAa
KoJieOaHull yMeHbIaeTcs 3a IepHoa

5. IpaBUJIBHBIA OTBET HE NMPHUBEAEH
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FeOMeTpI/I‘{eCKaH OIITHKa

CBeTOBOW MMy4OK BBIXOJUT W3 CTEKIa B
BO3AyX. UTO MPOUCXOJUT TpPH 3TOM CO
CKOPOCTBIO UX PaCHpOCTPAHCHHUS, YaCTOTOU
AJICKTPOMATrHUTHBIX KOJICOAHUH CBETOBOM
BOJIHE, JJTMHOM BOJIHBI?

CKOPOCTH YBCJIHINBACTCH
JacToTa HE H3MCHUJIACh
AJIMHA BOJIHBI YBECJINYUJIACH

Ha nmue Bomoema, rimyOwHa KOTOporo 2 M,
HaxoauTcs mpenMeT. Ha kakod TiyOuHe
YBHUIUT 3TOT IpeaMeT  HaOIoAaTels,
KOTOPBI ~ CMOTPUT Ha HETO  CBEpXY
MEPIEeHIUKYIAPHO TIOBEPXHOCTH  BOJBI?
INokazarens npenomienus N=1,33.

15m

B nHO Bomoema rimyOuHON 2 M BOMTa cBad,
Ha 0,5 M BeIcTynaromas u3 Bonabpl. Halioute
IJIMHY TE€HW OT CBaW HAa AHE BOAOCMa IIpU
yrie nageHus 60°.

2,6 m

Bennunna npsMoro nzo0paxxeHus: npeamera
BIBOC  OOJbIIE  CaMOro  IpeaMera.
Paccrosinne MEXIYy  IPEeIMETOM u
n3oopaxkenneM paBHo 20 cm. Uemy paBHO
(hoxycHoe paccrosiHue cobuparorieit
JIUH3BI?

0,4 m

Wutepdepenius BOIH

Kakue ycrmoBus sBIsIOTCS HEOOXOAMMBIMHU
IS HAOJIFOIECHUS YCTOMYUBOM
nHTepHEePEHIIMOHHON KapTUHBI?

1. O1MHaKOBBIE AMILIUTYIbI

2. OIMHAKOBbIE YACTOThI

3. OnuHakoBbIe (ha3bl

4. ITocTosiHHas1 pa3HOCTH (a3

Pa3HocTh xoma nByX uHTEp(dEpEeHIMOHHBIX
BOJH MOHOXPOMAaTHYECKOIO CBETa paBHA
YeTBEpPTH JJUHBI BoNHBL. Ompenenurte B
rpajgycax pa3HocTh (a3 KoueOaHMiA.

90°

Ha »3kpaH oOT TOYEYHOro HCTOYHHKA,
HaXOJSIIErocss OT Hero Ha O4YeHb OONBIIOM
pPacCTOSIHUY, TIAQJAeT CBET C JIMHON BOJIHBI
580 HM. B kpane wumeroTca  BE
napajuienbHbple Imenu Ha paccrossaun 100
MKM omHa oOT gnpyroi. Ompenenure
paccTosHUE MEXIy JABYMS COCEIHUMH
MOJI0OCAaMH UHTEPPEPEHINOHHBIX MAKCUMYM,
HaOIII0JJTaeMBIX Ha JKpaHe, PacloN0KEHHOM
MapajuIeTIbHO dKpaHy Ha pacCTOSHUHA 1 M OT
HETo.

5,8 Mm

Paccrosinue Mexay AByMsl HIENSAMH B OIBITE
Oura 0,5 wmm. Illemm  ocBemarT
MOHOXPOMATHYECKHUM CBETOM C JJIMHOU
BoiHbI 0,6 MkM. OnpenenuTe paccTosHUE OT
mened 10 JKpaHa, €cIM  IIUpHUHA
nHTepOEePSHIIMOHHBIX [T0JIOC paBHa 1,2 M

1M

VcranoBka  [UIs  HAOMIOLEHUS  KOJELl

1,48
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HrroTona ocBemaeTcsi MOHOXPOMATUYECKUM
cBeTOM ¢ uuHOM BouHBI 0,6 MKM,
najamonuM HopMaibHO. IIpocTpaHcTBO
MEXIY JIMH30M U CTEKJIIHHOW IJIACTUHKOMN
3aII0JIHEHO JKHIKOCTBIO, U HAOIIOIECHME
BeleTcd B MpoxojsueMm cBere. Panuyc
kpuBu3Hbl JuH3EI 4 M. Omnpenenure
MOKa3aTellb MPEIOMJICHUS KUIAKOCTH, €CIIH
paguyc BTOPOro CBETIIOrO Kosbla 1,8 MM.

Judpakmwst BoH

1 [pu OCBEIICHUH TO4eYHBIM | 1. pa3Memiaercsi CBETJI0€ MATHO
MOHOXPOMATHYECKUM  CBETOM  KPYIJIOTO | 2. pa3MeIIaeTcsi TeMHOE MATHO
OTBEPCTUSl O4YEHb MaJOr0 paauyca Ha | 3. NpH TOCTENEHHOM YBeJIHYeHHU paamyca
9KpaHe  HabOmomaeTca — IUGPAKUMOHHAs | OTBEPCTHS OCBEIIEHHOCTh B HEHTPe CHAayYaja
KapTUHA. B 1IeHTpe KapTHHBL. .. YBEJIHYMBAETCSI, 3aTeM YObIBaeT MOYTH [0
HYJIsl, 3aT€M BHOBb YBEJIUYMBAETCS H T.1.
4. TpH TIOCTETICHHOM YBEIMYEHUH pajnyca
OTBEPCTHS OCBEIIEHHOCTD B LEHTpE
YBEJIMYUBACTCS W JIOCTHUTaeT MaKCHMaJIbHOTO
3HAYEHMS
2 Onpenenure  paguyc  TpeTbell  30HBI | 1,64 MM
Openenss st ciaydas IUIOCKOW BOJIHBI.
PaccrosiHre OoT BOJTHOBO# MOBEPXHOCTH IO
TOukH HaOmoaeHus 1,5 M. JInuna Boausl 0,6
MKM.
3 Ha mens mmmpunaoit 0,1 MM magaer | 1 m

HOpPMaJIbHO MOHOXPOMATHYECKHI CBET C
mmHOM BoiHB 0,5 MkM. dudpaknuoHHAs
KapTHHa  HaOJdromaercs  Ha  JKpaHe,
PacoIOXKEHHOM napasuienbHO LIEJIN.
Onpenennre paccTOSHWE OT IIENA  JO
dKpaHa, €CId IMHPUHA IEHTPATHHOTO
Makcumyma 1 cMm.

Honﬂpmam/m CBCTa

1 Onpenenure CTEIEeHb MOJISIPU3AITIH
YaCTUYHO TIOJISIPU3AIMOHHOTO CBETa, ECIH
aMILTATYIa CBETOBOI'0 BEKTOpA,
COOTBETCTBYIOILAS MAaKCHMAaJIbHOM
WHTEHCUBHOCTH CB€Ta, B 3 pa3za OoJjbIe
aAMILIATY/IbI, COOTBETCTBYIOIIEH €ro
MHHHUMAJIEHOM HHTEHCHBHOCTH.

0,8

2 Onpenennure BO CKOJIBKO pa3 YMEHBIIUTCS
WHTCHCHMBHOCTh  €CTECTBEHHOTO  CBETa,
MPOIIEANIEr0 Yepe3 JiBa HHUKOJS, TJaBHBIC
IJIOCKOCTH KOTOPBIX 00pa3yrT yroa B 60°,
€CJIM KaXIblil U3 HHUKOJIEH KaK IOIVIOIIAET,
Tak W OTpaxaeT 5% maNaromero Ha HHUX
CBETA.

9,88

3 Hy‘lOK CCTCCTBCHHOI'O CBCTAa IIagacT Ha

1,73
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CTEKISIHHYI0 TnpusMy ¢  yraom  30°.
Omnpenenure  MoKasaTrenb  IPEIOMICHHS
CTEKJIa, €CIM OTPAKCHHbIM JIyd SIBISETCA
MJI0CKONOJISIPU30BaHHBIM.

KBanToBEIe CBOMCTBA CBETA

1 OT kakmx MapaMeTpoB 3aBHCHT BEIWYHMHA | l. OT YaCTOTHI OOTYYaAIOMIETO CBETa
TOKa HACBIIIECHUA? 2. 0T MOIIHOCTH 00J1y4aeMOro cBeTa
3. OT CKOPOCTH BBUICTAIOIIUX 3JIEKTPOHOB
4. OT CBOWCTB BemecTBa POTOKATOA
2 OT KakuxX MapaMeTpoB 3aBUCUT paboTta | 1. 0T 94acTOTHI OOIyYAIOMIETO CBETa
BbIXo/1a 1ipu potodhdexre? 2. OT MOIIHOCTH 00JTy4aeMOro cBeTa
3. OT CKOPOCTH BBUICTAIOIIUX 3JIEKTPOHOB
4. ot cBOINCTB BemecTBa GorokaToaa
3 | Ckonbko (OTOHOB W3IydeHUs ¢ JUIMHOM | 26*10%
BomHBl 520 HM B BakyymMe OyAyT HMETb
sHepruto 1 mJIx?
4 IIydox snexkTpoHOB, mpoias depe3 y3kyro | 13,3 km/c

KapTHHY,

LIeJb, CO3JAaeT TAaKyI0 ke AU(PAKIHOHHYIO

KakKk nu MOHOXPOMATH4YECKOC

M3IIy4eHHE ¢ AJIMHOM BOJHBL 55 HM. KakoBa
CKOPOCTb AIIEKTPOHOB?

Ctpoenue aTtoma

Ne
/1

DopMyJIMPOBKA BOIIPOCA

BapuaHTbl 0TBETOB

ATOMBI 1 s1pa

9TO

OddekTUBHOE CeUCHUE B3aMMOJCUCTBUS —

1. rmmomanme ceyeHUsT aroMa — IIEHTpa
B3aUMOJIEHCTBHS

2. IJIomIalb CEUYEHUs IIEHTPa B3aNMOICHCTBUS
3. JI0JI YacCTHI], MCIILITABIINX B3aUMO/ICHCTBHE,
OTHECEHHAs! K YMCIY IIEHTPOB B3aMMOJICHCTBHUS
Ha eIMHHIIC TIOIMAIH MHUIIICHH

4, JOJIS YacTHII, npouexmux  0e3
B3aNMMOJEiCTBUSI, OTHECEHHAsi K YHCIY
LHEHTPOB B3auMMOJAEHCTBUSI Ha  eJAUHUILE
IJIOIIAH MHIIIEHH

5. TIomAas CEUCHHUS Ipa — IEHTPa
B3aNMOJICHCTBUS

Kaxkoe

aroma?

B3aI/IMO,Z[eI>iCTBI/IC SBIIACTCA

ONPEAEIISIONIUM JIJII TIOHUMAHUSI CTPOCHUS

. si7iepHoe (CHIIbHOE)

. JJIEKTPOMATHUTHOE

. cmaboe

. TPAaBUTAI[HOHHOE

. BCE MEPEUYMCIICHHBIC OJIMHAKOBO BAYKHBI

IIputiensHOE  paccTrosiHUe  (MPUICITHHBINA
mapameTp) — 3TO

— o B WN -

. paccTosHHE MEXIy TPAaeKTOPHUCH ABIKEHHS
YJaCTHIB ¥ PACCEUBAIOLINM LIEHTPOM

2. paccTosiHUE MEXIy B3aMMOJICHCTBYIOIIUMH
JaCTHIIAMU

3. OHATHE HE UMEET CTPOTOT0 ONpEeTICHUS

4. paccTosiHue MKy JUHHEI
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ctp. 25

IlepBslii 3x3eMILIAP

KOITUA Ne

NEPBOHAYAILHOIO IBUKEHUS YACTHIBI U
PACCENBAIOIINM LHEHTPOM

Kakyro »sHepruro npuoOpeTeT 3IIEeKTPOH,
MIPOMAs pa3HOCTh NoTeHIHanos 15 B?
OtseT npuseaure B 3B.

155B

OTnHuuTensHOH OCOOEHHOCTBHIO YIPYTOTro
pacCestHUs YaCTHIIBI SIBIISIETCS

1. coxpaHeHHWe TIOJIHOW  DJHEPrUM  TpHU
B3aHMOJICHCTBUH

2. COXpaHECHUE UMITYJIbCA TPU B3aUMOJICHCTBUU
3. HEN3MEeHHOCTh COCTOSIHUH

CTAJKHBAIOUIUXCH YACTHIX

4. PaBEHCTBO YIJIOB pACCESHUS HaJeTarouei
YACTUIII U yTJia BBUIETA YaCTUIBI-MUIICHU

5. HEU3MEHHOCTb HAINpPaBJICHUM IBHKEHHUS
CTAJIKMBAIOIIUXCS YaCTHII

Pa3smep anexTpoHa cienyeTr yYuThIBaTh IIPU
pPaccMOTPEHNH TPOLIECCOB

. IPOUCXO/ISIIIUX B aTOMAaxX
. TIPOUCXOAIINX B SAPaX aTOMOB
. HIKOT/Ia He YYUTHIBATh

. IPOUCXOSIINX B TBEPIIOM Telle
5. BCEr/ia YYUTHIBATh

AW~

BKCHCPI/IMCHT&HBHHG} OCHOBBI

KBAaHTOBBIX Hpe,Z[CTaBJ'IeHI/Iﬁ

YpaBHenue DitHmTelHa 11 QoTodddexTa
npecTaBisieT  coboil  MpUMeHeHne K
JTAHHOMY SIBJICHHIO. . .

. 3aKOHa COXpPaHCHUA UMITYJIbCa

. 3aKOHa COXPaHCHHUSA JHEPTUHA

. 3aKOHA COXpAaHCHU: 3apsaa

. 3aKOHAa COXpPaHCHUA MOMCHTA UMITYJIbCa

. 3aKOHa OTPAXXCHUA 1 ITPCIIOMJICHHUS CBCTa

OT 4ero 3aBUCHT KOJMYECTBO 3JIEKTPOHOB,
BEIpbIBaeMbIX Ipu poTorddexre?

— o B W N ==

. OT 9YaCTOTHI JIEKTPOMArHUTHOT'O M3ITYUYEHHS
2. OT MHTEHCUBHOCTH 3J1eKTPOMATrHUTHOIO
U3JIyYeHUs

3. OT BENWYMHBI 3a/IeP’KUBAIOIIEH pa3HOCTU
MOTEHITHAJIOB

4. OT BHEPruM NMaAI0IINX KBAHTOB

5. OT JUIMHBI BOJIHBI NTOTJIOUIAEMOT0 U3ITY4YEHUS
6. 3TO BEJIMYHMHA ITOCTOSTHHAS,
XapakTepu3yrouas JaHHbIH (OTOdIEMEHT

7. IpaBUJIBHBIA OTBET HE NMPHUBEIEH

Pabota BbIX0/1a 2JIEKTPOHOB U3 HUKEJIS
cocrapmseT 4.84 3B.

MOHO JT1 HAOJTIOAATh OHOJJICKTPOHHBIN
dotoapdexT Ha HoTOKaTONE N3 HUKEIIA,
00JTydast ero MOITHBIM HCTOYHHKOM
BUJIMMOTO cBeTa?

1. na, B moOoM cirydae

2. HeT, B JIIOOOM ciry4yae

3. 1a, mpu JOCTaTOYHOW MHTEHCUBHOCTH
CBETOBOT'O TIOTOKA

4. Ja, HO TOJIBKO ITPU XUMHUYECKHU OUCHb YNCTOM
HUKeJe

. IPaBIJILHBIA OTBET HE MPHUBEJICH

B kakmx cimydasx MOXXHO HE YUYHTHIBATh
BOJIHOBBIE CBOMCTBA AJIEKTPOHA?

. 3JIEKTPOHBI B ra30pa3psaHoii TpyoKe

. DJIEKTPOH B aTOME BOJI0pOJa

. 3JIEKTPOHHBIN yckopuTteas Ha 1 I'3B

. paccesiHHE >JIEKTPOHOB C YHEPIHEH MOpsIKa
3B Ha aTomax rasza

5. 3JIEKTPOH ABM:KETCSI K aHOY B
panuoJiamime

B W RO
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MUWHOBPHAYKH POCCHUI

DY

@enepaﬂLHoe TOCy1apCTBEHHOC 6IOZL)KCTHOC 06pa30BaTeJ'IBHO€

y4peKAEHUE BbICIIET0 00pa3oBaHus
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IlepBslii 3x3eMILIAP

KOITUA Ne

5 Ha nyrtu y3koro mydyka 3JIEKTPOHOB
YCTAHOBJICHBI IIOCJIEAOBATEIbHO AuadparmMa
B Buie mend u (Qoromnacrunka. Ilocie

1. yeTkoe n300pakeHue HIeTH
2. HAKAKOTO M300pa)Xe€HUs, T.K. DJICKTPOHBI HE
JIelCcTBYIOT Ha poTocion

MIPOSIBIICHUS Ha ¢doromnactunke | 3. AudpakIroOHHAS KApTHHA B BHJIE MOJIOC
oOHapyKUTCA 4. pe3yabTaT Hejab3sl MpeacKa3aTh, He 3Hasl
reOMeTPHH U SJHEPIrUuH 3JICKTPOHOB
5. nudpakumoHHAas KapTUHA B BUJE psaa
OKpYKHOCTEMN
CrpoeHue aToMa U aTOMHBIE CIIEKTPBI
1 OIEKTPOH Mepeles U3 COCTOSHUA C MalbIM | 1. 3Heprus aToMa Majo U3MEHUTCS
CPEIHUM PACCTOSIHAEM OT Spa B COCTOSIHUE | 2. JHEPTUs AaTOMA yBEJIUYHTCS
¢ 601bIINM yaaneHueM ot siapa. [Ipu 3Tom | 3. aTom npeBpaTtutcs B HOH
4. sHEeprus atomMa yMEHBIINUTCS
5. aTOM UCILYCTHT KBaHT SHEPIHH
6. IpaBWJIBHBINA OTBET HE NMPHUBEIEH
2 Jlunelyarelii COEKTpP AAOT. .. 1. BEICOKOTEMIIEPATYPHASI IJIa3Ma
2. )KUIKOCTHA
3. ra3sl B aTOMapHOM COCTOSIHMH
4. ra3pl B MOJIEKYJIIPHOM COCTOSIHUU
5. IpaBUJIbHBIM OTBET HE NPUBEJICH
3 C Kakoro DJHEpreTHMYecKoro YpoBHS Ha | 1. co BTOpOro Ha MEpBBIH
Kakol TepexoAWT OJIIEKTPOH B aTroMe | 2. C TPEThEro Ha MepBBIH
BOJIOpOJia TIPU HCIOYCKAaHWH BOJHBI C | 3. ¢ TPETHEro Ha BTOPOM
HAaUMEHbIIIEH YacTOTON B BHIUMOW 00JIACTH | 4. C YETBEPTOrO HA TIEPBBIHA
crexrpa? 5. C 4eTBEPTOro Ha BTOPOI
4 B onTtuueckom Juama3oHe CILIOMIHBIE | 1. mapbl METaJIOB

HCIIPECPBIBHBIC CIICKTPbI UMCIOT :

. Harpe€ThIC ) XUAKOCTU U I'a3bl
. ra3bl

. HOAOTPETHIC JKUAKOCTHU
. l'lpaBPl.]'lbl-[blﬁ OTBET HC IPUBECICH

5 IlpunanyiexXxHOCTh ~ CHEKTPAIBHON  JTMHUU

OJIHON W3 cepuit aroMa BOJOpPOJa
(Jlatimana, banpmepa, Ilamena wu gp.)
ompeenseTcs. ..

1
2
3
4. maphl )XUIKOCTEH
5
6
1

CKOPOCTBIO JIBHDKEHHS 3JICKTPOHA BOKPYT
spa

2. HaYaIIbHBIM COCTOSTHHEM DJIEKTPOHA

3. SHEpTHEH dJICKTPOHA

4. AIMITyJTECOM DJIEKTPOHA

5. KBaHTOBBIM YHCI0M
COCTOSIHUS

6. IPaBWJILHBINM OTBET HE MPHUBEICH

KOHCYHOI'0

6 HpI/IBeZ[eHHaﬂ Macca CHCTEMblI U3 JBYX
qacCTull ...

1. GombIlIe MacChl JIETKOW YaCTHIIBI

2. MeHbIIIe MACCHI JIETKOil YacTHIbI

3. GOJIBIIIE MACCHI TSHKEIONW JaCTHIIHI

4. paBHa CyMMe€ Macc JICTKOH U TsDKEITOH
YaCTHII, JICTICHHON Ha JIBa

CtpoeHue u CBOICTBA MOJIEKYT

1 Veenmuuenue sHeprun Mmoiekynsl KCl Ha
MaJIBIX PACCTOSIHUSAX R Mexmy simpaMu
(y4actok 1) o0ycnoBieHO

l.oTTaNKMBaHUEM siIep Kallkisl U XJI0pa
2.B030yxaeHreM Mostekyibl KCl

3.0TTajJKuBaHUEM SJICKTPOHHBIX 000J104€eK
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DY
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y4peKAEHUE BbICIIET0 00pa3oBaHus
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HMOHOB KaJIHs U XJIopa
4. mepeKkpbITHEM JIEKTPOHHBLIX 000/104YeK H
npunuunom IHayan
S5.IpaBUIIBHBIN OTBET HE IIPUBENICH
2 [lpu cOmmxeHnu aToMOB BoJOpoAa U | Pacmemisiiorcs
oOpazoBanuu MoJeKyasl Hz 31eKTpoHHBIE
SHEPreTUYECKUE YPOBHH ... .
BcTaBpTe npoIylieHHOE CIIOBO.
3 OHeprusg Mosekynsl  Ho cymme(bl) | Menbiire
SHEPruil JBYX M30JUPOBAaHHBIX aTOMOB
BOJIOPOAA.
BcTaBpTe nporyiieHHoe CIIOBO.
4 Eciu  monekyna npu  gucconmanuu | KoBajseHTHOl
pacragaeTcss Ha aTOMBl, TO CBS3b CIELyeT
CUNTaTh (MoHHOWT WM
KOBAJICHTHOM).
5 Kakne w3 mnpuBeneHHpix Hmke Monekynd | 1. O;
UMEIOT KOBAJIEHTHYIO XUMHYECKyH0 cBsi3b? | 2. CO
3. HCI
4.NO;
5. NaCl

6 O,I[HO nus3 MEPCUUCICHHBIX HIMKC
3aKII0UYCHUNM OTHOCHTEIIHLHO IIPOABJICHUA B
MOJICKYJIaX BOJIHOBBIX CBOMCTB OJICKTPOHOB
HCIIPABUJIBHO. Vkaxwure ero.

1. nBM2KeHUE 31eKTPOHOB BOJIHOO0pa3Hoe

2.  DHEPreTUYECKUUA  CIEKTP  AJIEKTPOHOB
JUCKPETHBIM

3. uUMeeTcs OTIMYHAsA OT HYyJIS BEpPOSITHOCTH
HaWlTH 3JIEKTPOH BAAIIU OT SAEP

4. CyIIecTBYeT KOBAJICHTHAS XUMHIECKas CBA3b
5. 2JIEKTPOHBI HE MAJIal0T Ha Apa, U MOJIEKYJIa
YCTONYMBA B 11€JIOM

KBaHTOBBIE CBOIICTBA TBEPJIBIX TEII

1 B ciry4ae TEPMOIMHAMHYECKOTO
paBHOBecHs B cpele TIpPH KOMHATHOW
TeMIieparype
pacnpernesneHue MOJIEKYT o

KoJIe0aTeIbHBIM YPOBHAM BHEPIrur HMECT
CJICOYIOIINEC 3aKOHOMECPHOCTH!

1. OONBIIMHCTBO MOJEKYNT XapaKTepPHU3yeTcs
MaKCHMaJIbHO BO3MOKHOH HEpruen
2. OOJBIIMHCTBO MOJIEKYJ HMEIOT JHEPIHIO

(3/2)kT
3. MOJIEKYJIbI pacnpeneseHbl no
K0/1e0aTeJIbHBIM ~ YPOBHSIM ~ JHEpPruM B

€00TBeTCTBUHM ¢ hopMyJioi Boabumana;

4. KONMWYECTBO MOJIEKYJ] MOHOTOHHO YOBIBaeT
10 MEPE BO3PACTaHUs HOMEPA

K0J1e0aTEIbHOTO YPOBHS SHEPTUU

2 OtHocuTenbHO ypoBHS DepMH  MOXKHO
cKa3aTh, 4TO 3TO:

1. sHeprusi B3aUMOACHUCTBUS 3IIEKTPOHOB C
pelIEeTKOM KpHcTania

2. cyMMapHas  KHHETHYeCKas  DHEprus
CBOOOIHBIX 3JIEKTPOHOB KpHcTasuia mpu T -> 0
3.  KHHeTHYecKasi DJHepruss  HauboJiee
BBICOKOIHEPreTH4eCKHX CBOOOTHBIX
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cTp. 28

IlepBslii 3x3eMILIAP

KOITUA Ne

3JIeKTPOHOB KpucTania npu T =0

4, JHepPrusi JIEKTPOHHOT0 YPOBHS
KpHCTALIAa B MOJEIH CBOOOTHBIX
3JIEKTPOHOB,  BEPOSATHOCTH  3aNOJHEHMS

KoToporo 1/ 2

3 B 30HHOH MoOAenu nNOJYNPOBOAHUKU OT | 3ampenieHHoi 30HbI
JUIJICKTPUKOB OTJIINYAKTCA HIPIpHHOP'I
4 Oneprust kpuctauia NaCl... cymme(sl) | MeHnblne

3H€pFI/II>'I H30JIMPOBAHHBIX aTOMOB HAaTpusd U
XJIOpa, COCTABIIAIOIIUX KPUCTAILIL.
BcTaBpTe nporyiieHHoe CIIOBO.

CTpoeHMe ATOMHOI0 siipa

15(_1)1 dopmynupoBKa Bompoca BapuaHTsl 0TBETOB
Oco0eHHOCTH SIBICHUH B MEKPOMUpPE
1 VYxkaxute HeBepHOE(bIe) yTBEpKACHUE(S) 1. B siApe HET ANEKTPOHOB
2. AP0 COAEP:KUT MPOTOHBI M JIJIEKTPOHBI,
nocjeHne OcCBOOOKAATCA mnpu Oera-
pacnaje
3. mpu Oera-pacmajie SJIEKTPOHBI 00Pa3yrTCs
HETIOCPEICTBEHHO B IPOIIECCe pacraia
4. B sapax ¢ MaJbIM Z 3apsij] HEAOCTATOUCH JUIs
yIep)KaHHsl DIICKTPOHOB BHYTPH siIpa
5. HEBEpHBIX OTBETOB HET
2 VYxkaxure BepHOe(ble) yTBepKIeHHE(5) 1. B iApe HET JIEKTPOHOB
2. AIpO COACPKUT TPOTOHBI W DIEKTPOHEL,
MOCJICIHAE 0CBOOOXKIAIOTCS Mpu OeTa-pacraie
3. mpu OeTta-pacnaje 3J1eKTPOHBI 00pa3yoTCs
HeNnocpeJACTBEHHO B MpolLecce pacnaaa
4. B AApax ¢ J00bIM Z 3apsii HeA0CTATOYEH
IS ylepsKaHusI 3JIEKTPOHOB BHYTPH siipa
5. IpaBUJILHBIX OTBETOB HET
3 Hwxe npuBeneHs! pasznuunble Quzmdeckue | 1. anmekTpryecKuid 3apsi
BEJINYHHBI. 2. cyMMapHOE YHUCIIO TPOTOHOB ¥ HEUTPOHOB
Ecte nu cpemm HuX Takue, KOTOpble He | 3. Macca
COXPAHSIOTCS TIPU Paclajie paJrioaKTUBHBIX | 4. JIENTOHHBIN 3apsiy
anep? 5. MOMEHT KOJINYECTBa JIBUKCHUS
6. Bce COXpaHAIOTCS
7. HM OJTHA HE COXpaHsETCS
4 | Yro tsmkenee, sapo ypana U wim slapo ypana
HPOIYKTHI fenenus 2°U?
5 | Yro mmkenee, sapo kuciopoaa °0 wmmu | IIpoayKThl ero pasaesieHus
TPOJIYKTHI €T0 pa3/ielicHus?
6 Kak wm3MeHHTCS SHEprusi MOKOsl CHUCTEMBI, | 1. yBenmuntcs

COCTOSIIIEN W3 JBYX saep JeuTepus, B

PE3YIBTATC UX COCAUHCHHUA B AAPO remus?

2. yMEHbIIUTCS
3. YBEIMYUTCS WM YMEHBIIUTCS B 3aBUCIMOCTH
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OT HA4YaJbHOTO PACCTOSHUS MEXAY SIPaMH
JerTepust
4. He U3MEHUTCS

OCHOBHBIE CBOMCTBA AACP U 3JICMCHTAPHBIX YaCTHUI]

1 Kax naspBaroTcs sfapa ¢ OAUMHAKOBBIMHU Z, | M30TOMBI
HO pa3IMIHBIMH A?

3necs Z — 3apsgoBO€ YHMCIO Anpa,a A-
MaccoBO€ YHCJIO.

2 Ob6veM sapa TPOMOPIHMOHAJICH 4YHCIy | 1. HYKJOHBI B  sApax YNaKOBaHbI ¢
HYKJIOHOB, BXOZSIIMX B HETO. OJMHAKOBOIi IIIOTHOCTHIO
3T0 3HAYUT YTO...? 2. 4pO YCTOWYMBO
3. A7po HE yCTONYNBO
4. paccMaTpuBaeTCs AOpO aTOMa reyus
5. IpaBUJIbHBIM OTBET HE NPUBEJICH
3 Kakoii w3 mnpuBemeHHBIX MeTOJOB He | 1. paccesHue OBICTPBIX AIEKTPOHOB HA SIPax
WCIIONB30BANICA JUIA W3YYEHHUS pPa3MepoB | 2. U3MEPEHHUE CIIEKTPOB U3TYUYSHHs] ME30aTOMOB
saep? 3. moryomeHrne OBICTPBIX HEUTPOHOB SIPAMH
4. HY OJTUH U3 MEPEUHCICHHBIX METO0B
5. BCE MEePEUYUCIIEHHbIE METO/IbI
HCIOJIb30BAINCH
6. paccesiHMe PEHTI€HOBCKOI0 U3JIyYeHHUs Ha
sApax
4 CraOunbHbIe Spa — 3TO spa YCTOWUYMBBIE | 1. MPOTOHOB W HEHTPOHOB
K UCIYCKaHHIO. . .. 2. anb(ha-yacTuig

3. beTa-4yacTHUIl
4. 1100bIX U3 MepeYncaeHHbIX
5. TaMMa-u3Ty9eHuUs

PanuoakTuBHBIN pacnaj

1 Kak Mensercs 3apsin sapa paauoakTUBHOTO | YBeJIMYMBaeTcs
m3orona mpu Oera — pacmaae C
WCITyCKaHHUEM DIIEKTPOHA?

2 Kak mensiercs 3apsij sapa paJiOaKTHBHOTO | Y MEHbIIAETCS
m3orona mpu  Oera —  pacmaige  C
WCITyCKaHWEM NO3UTpOHa?

3 HenpepriBHbII XapakTep cnektpa | 1. oOpa3oBaHueM sipa B BO30YKIECHHOM
AJIEKTPOHOB MpHU 0OeTa- pacrmajge MOXKET | COCTOSSHHM C TOCJIEIYIOIIUM HUCIYCKaHUEM
OBITH OOBSICHEH: raMma — U3J1y4YeHHUst

2. TIOTJIOUIGHWEM DJHEPrUHM JJEKTPOHOB B
pe3yabTaTe  B3aUMOJCHCTBHSI C  aTOMaMH
PaZinOaKTUBHOTO BEIECTBA

3. TOpPMOXXEHHEM DJJIEKTPOHOB B  IIOJIE
MOKHJIAEMOT0 spa

4. »sHeprusi Oera- pacnaga  JeJuTcs
cIy4ailHBIM ~ 00pa3oM  MeXKAy  TpeMms
YaCTULAMHU - MPOAYKTAMH pacnaga

5. HecoXpaHEHHEM DHEpruH B  SAEPHBIX
peaKIIx

6. IPaBWJILHBIA OTBET HE IPUBEAEH

4 Hwxe npuBeneHs! paznuunble guzndeckue | 1. anekTpuyeckui 3apsj
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BEJTNYHHBI. 2. CyMMapHO€ YHCJIO TPOTOHOB U HEUTPOHOB
Ecte 5 cpemm HUX Takue, KOTOpble He | 3. Macca
COXPAHSIOTCS MIPU pacraje paauoaKTUBHBIX | 4. JENITOHHBIN 3apsia
sep? 5. MOMEHT KOJINYECTBA JBM)KEHUS
6. Bce COXpaHsA0TCA
7. HY OJIHA HE COXpaHsAETCs
N3 20 onrHAKOBBIX paauoakTUBHEIX anep 3a | 1. 10 suep
1 MUH HCHBITAIO PAAUMOAKTUBHBIM pacman | 2. 5 suep
10  spmep. 3a craemyromyro  MuHYTY | 3. 0T 0 50 5 anep
HCIBITAIOT pacnas 4. 01 0 10 10 siep
5. IpaBUIIbHBIA OTBET HE NIPUBEIECH
Kakoii u3zoton o6pasyerca u3 °Li mocne | Teswmii
omHOTO OeTa-pacmaia W OIHOTO aibda-
pacnaga?
B kauecTBe oTBeTa BBEIUTE HA3BaHUE HIIU
3HAaK XMMHUYECKOT0 JJIEMEHTA.
S nepHble peakun

B XVIII Bexe A.JlaBya3ne, mpuMeHss 3aKOH
COXPAHEHUsI MAaCChl BEIECTBA, IPABUIILHO
OOBSICHWI OOXMIaHHE W TOPEHHE Kak
peakuuio COCIMHEHHS  BEIIECTB c
kucnoponoM. CrpaBeasiuB U 3TOT 3aKOH B
SIIEPHBIX PeaKIHsIX ?

He cnpaBenyius

O¢ddexTrBHOE ceveHHEe B3aMMOACWUCTBUS —
3TO

1. pgoas McOBITABIIMX B3auMoJelicTBHe
YacTHIl, OTHECEHHAas K 4YHCJIYy IEeHTPOB
B3aNMOJEHCTBHS HA €IHMHUIE IIOIIATH
MHIIEHHU

2. TUIOIA/b TOBEPXHOCTH S/Ipa

3. IJIOMAah CEUCHMS sIApa

4. cyMmapHas IUIOMAAL SACp Ha EIUHUIE
IUTOINAM MHUIIICHH

5. BelWYMHA, BBIYMCIseMas 10  (GopMmyJie
Pezepdopaa

. IPAaBWJIbHBIN OTBET HE MPUBEIICH

O dexTuBHOE ceueHue AACPHOI peakuun
HUMEET Pa3MEpHOCTh

M2

. acTHIa/M?
Kropu

. yacTuma*m?

. cTepaanan™m
. IPABWJILHBIN OTBET HE MPUBEIEH

2

CocTaBHEIM SAAPOM Ha3bIBAKOT. ..

POy L» AW R o

. IPOMEKyTOYHOe siAPo, o0pa3yromeecst NpH
3axBaTe YacTULbI, BpeMsl KM3HHM KOTOPOro
MHOTO0 00JblIle XaPAKTEPHOT 0 S/IEPHOTO
BpeMeHH

2. 471p0, COCTOsAIIEE U3 TPOTOHOB U HEUTPOHOB
3. mo0o0e pagnoaKTUBHOE SIIPO

4. simpo, HarpuMep, ypana — 238, kotopoe
MOJKET CIIOHTaHHO Pa3IeIUTHCS

5. IpaBUJIBHBIA OTBET HE NMPUBEAEH
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KOITUA Ne

6 OHeprus peakuu — 3TO

1. pa3HoOCTb MEXKAY NMOJTYYEHHOIi B peakuuu
JHepruei u 3aTpavyeHHOl JIHepruei
2. 3HEprusl, BBIACIAIOMIANACS B PEAKLIUU B BUTIE
KHUHETUYECKON SHEPTUU

paszieTarmuxcsa YacTUIl
3. HOMHAs 3HEPrysl NPOLYKTOB PEaKUu
4. 3aTpaThl 3HEPTUHU Ha OCYIIIECTBICHHE
peakuuu
5. SHeprus B3auMOJACHCTBUS YaCTHULL,
Y4YaCTBYIOIIUX B PEAKILUH
6. IpaBUJIBHBINA OTBET HE NMPHUBEIEH

S nepHble CUIIbI

1 Kakoe u3 NPUBEACHHBIX HIDKE
YTBEPKACHHUI HE SIBISIETCS] OTJIMYUTENbHOU
O0COOCHHOCTBIO SIAEPHBIX cui? SnepHble
CHJIBI ...

1. IBISIOTCSA KOPOTKOAEHCTBYOITUMU

2.HE 3aBHCAT OT 3apsi/ia HyKIOHOB

3.0071a7a10T CBOMCTBAMH HACKIIICHUS

4.3aBUCIT OT B3aUMHOI OpUEHTAUUU CIUHOB
YaCTHIL

5.SIBJSIIOTCS HEHTPAJIbLHBIMHI

6.Bce MpHBE/ICHHBIE YTBEPKICHHS BEpHBI

2 K HykigoHaMm oTHOcsTCS — (TIpaBWIIBHBIC
HOMEpa BBEAWTE depe3 mpode)

. 3JIEKTPOHBI

. MPOTOHBI

. ab(a — YaCTHIIBI
. HE TPOHBI

. TIO3UTPOHBI

3 K depmuonam otHOCSTCS
HOMEpa uepe3 mpoode)

(ykaxure

. JJIEKTPOHBI

. POTOHBI

. anb(a — YaCTHIIBI
. HE TPOHBI

. hOTOHBI

. HEITPUHO

7. TN — ME30HEI

OB WNRERPOWLEWN R~

4 YKaxuTe, Kakue U3 MepeIrCICHHBIX YaCTHUI]
OTHOCSITCA K CTAOMILHBIM?

1.dboton

2.37eKTPOH

3.1poTOH

4.HeWTpHuHO

5.Bce mepeunciaeHHbIe

5 KaxoBa npuposa cui, OTKJIOHSIOMUX anbha
— YaCTHIIBI OT MPSAMOJIUHEHHON TPaeKTOpHUU
B omnbiTe Pesepdopma?

1. rpaBuTaITMOHHAS

. BCE B PaBHOU CTENEHU

. 3JIEKTPOMAarHUTHAasl

. AfepHas

. TpPaBUTAIIMOHHAA U SJCPHAs

. DJIEKTPOMArHUTHAs U siiepHas

6 Kakue  xapakrepucTHkH
AQHTHYACTHUI] OJJMHAKOBBI?
Homepa mnpaBWIBHBIX OTBETOB BBEIUTE
gepe3 mpooert.

JaCTUI] u

Macca

. DIIEKTPUYECKUI 3apsij
. BpeMsl KU3HHU

. CIIMH

. MAarHUTHBIA MOMEHT

. OapHOHHBIN 3apsin

AU AWM ROWL A WN
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KoHTpoJibHBIE BONPOCHI AJIS1 OIPOCA 10 JIA00PATOPHBIM padoTam
1. YT0 Takoe SKBUIIOTEHIUAJIbHAS IOBEPXHOCTH?
2. JIOKaXXUTE OpPTOTOHAIBHOCTh CHWJIOBBIX JIMHUW W OKBUIIOTCHIMAIBHBIX
IIOBEPXHOCTEN B IEKTPOCTATUYECKOM IIOJIE.
B ueM oTiinume NpOBOJHUKOB, ITOJIYIIPOBOJHUKOB U H30JIATOPOB?
@U3NYECKHI CMBICI SHEPIUU aKTUBALMKA HOCUTEIEH B IOJYIPOBOJHUKE
Kaxk aBuxkeTcst 3JIeKTpOH B OTHOPOJJHOM MarHMTHOM IoJie?
Kaxkas cBa3p Mexny siBiieHneM Xoiuia u cuiion Jlopenna?
Onpenenure mnoHATHE "TOABWKHOCTH Hocutens 3apsiaa’. Kak cBsizana
ITOABIYKHOCTB 3apsiia C JIEKTPOIPOBOANMOCTBIO BellecTBa?
8. UYT0 Takoe MarHuTHasE BOCOPUUMYUBOCTH BEIIECTBA?
Q. Yewm oTnuyaroTcs Aua- U (peppoMarHuTHbIE BEIECTBA?
10. Kakoii 3HaK MMeeT MarHuTHas BOCHPUUMYHUBOCTb MJI JAMAMArHETHKOB,
napaMarHeTHKoOB, (peppoMarHeTuKoB?
11. Kak cBsd3aHa MarHuTHast BOCIPUMMUYUBOCTh C MArHUTHON MPOHUIIAEMOCThIO?
12.  Yewm peppomMarHeTUKH OTIUYAOTCS OT IPYTUX BEIIECTB?
13.  Yro Takoe nomen? [louemy heppomarneTuk pa3OuBaeTcs Ha TOMEHBI?
14.  Kak npoucxoauT HaMarHu4nuBaHue GeppoMarHeTuKoB?
15.  Yro Takoe netiysa ructepesuca? Kakue npuumHbI €€ BbI3bIBAIOT?
16. Kakwue xonebanus Has3bpiBaroTCs 3aryxatomumu?  [louemy mpoucxoauT
3aTyxaHue cCBOOOAHBIX KOJeOaHUW B pealbHbIX KOHTYpax?
17. Yro mnoHuMawT NOJA KOIPPUUMEHTOM 3aTyxaHus, JorapupMUUEeCKUM
nekpeMmenTom? KakoBa CBsI3b M€Ky HUMU?
18. Kakoit pa3psan HaszpBaeTcs anepuoandeckuM? UTO TIOHMMAIOT MO
KPUTUYECKUM 3HAUEHHEM COMPOTHUBIICHUS] U YEMY OHO PaBHO?
19. Hagepture cxemy moOcCleOBaTeNbHOTO  (MapauIeIbHOTO)  KOHTYpA.
OOBsCHUTE TPOLECCHl, MPOTEKAIOIIME B KOHTYpe NP MOAKIIOUYEHHU K HEMY
VCTOYHHKA [IEPEMEHHOTO HAIPSYKEHUS.
20. Kakum 006pa3om OMMCHIBAETCS COMPOTUBIIEHNE KOHTYpa MEPEMEHHOMY TOKY?
21. Kak coOcTBeHHass yacToTa KOHTypa 3aBHCHT OT ero mapameTrpoB? Kax
JTOOPOTHOCTh KOHTYpa 3aBUCHUT OT €ro napaMeTpoB?
22. HazoBuTe OCHOBHBIE JeTald ONTHYECKOM YacTH MHUKPOCKOIA, HX
Ha3HAYEHUE.
23. Kak onpeaenstor JMHEHHOE YBETNYEeHNEe MUKPOCKOTa?
24. B 4em oTiinuue aOCOMIOTHOTO U OTHOCUTENBHOIO NIOKA3aTeNsl IPEIOMIICHNA?
25. CdopmynupyiiTe OCHOBHBIE 3aKOHBI OTPAXKEHUS U IPETOMIICHUS.
26. KakoBa cBA3b MOKa3aTesl IPEJOMIICHUS CPEbl U CKOPOCTH CBETA B HEM?
27. Yto Ha3bIBAIOT JUIMHON KOT€PEHTHOCTH, BPEMEHEM KOT€PEHTHOCTH?
28. B ueM oTiMuYME TE€OMETPHUUECKOM Pa3HOCTH XOJAa JIydeld OT ONTHYECKOH

N Ok
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pasHoctu xojaa?

29. 3anummTe YCI0BUS UHTEPPEPEHIIMOHHOTO MAKCUMyMa U MUHHUMYMa.

30. Kakoe (TemMHOE WJIM CBETJIOE) MATHO OyAET B IEHTpE HMHTEphEpEeHIIMOHHON
KapTuHBbI KoJiell HproToHa npu HaOM0AeHUH B OTpakeHHOM cBeTe? OOBICHUTE 3TO.
31. UYewm orpanuuuBaeTcs npejesbHas ToJIMMHA ciost unrepdepenuu’? [Nouemy
IIPU OJTHUX CBETOPMIBTPAX BUAMMOE YUCIIO KOJEI] O0bIIIe, IPU APYTUX MEHBIIE?
32. Kak anexTpoHHas TeOpHs OOBSICHSIECT SBICHUS AUCTIEPCHH?

33. Uto Takoe HOpMaNbHAA U aHOMaJIbHas AUCTIEpCHs CBeTa?

34. Yto Takoe pa3perniaroas CliocoOOHOCTh, OT YeTro OHa 3aBUCHUT?

35. Uewm otnmyaercs AMPPaKIMOHHBIA CIEKTP OT MPU3MATUIECKOTO?

36. Cdopmynupyiire npunmmn [ toiirenca- Openens.

37. B dewm 3akirouaercs MmeToa 30H Openens?

38. Kak u3MeHsieTcsi KapTUHa Ha JKpaHe B 3aBUCUMOCTH OT YHMCJIA OTKPBITHIX
nudpakiii Ha KPyTJIOM OTBepCTUn?

39. BmiBectu 3akoH byrepa-Jlam6epra.

40. Kak 0OBSCHUTH HAIMYKE OKPACKU Y MPO3PAYHBIX TEN?

41. Kakoii cBET Ha3bIBAIOT TIOCKOIOISIPU30BAHHBIM?

42. UYto Takoe omTHueckas ochb B KpucTaiie? Kakue MIOCKOCTH Ha3bIBAIOT
TJIaBHBIMU?

43. B 4eMm COCTOUT SIBJICHUE JBOWHOTO JTyJEIPEITOMIICHUS?

44. Kak noiay4yuTh KPyrOBYIO U AJUTMNITUYECKYIO MOISPU3ALUI0?

45. Kakme w™arepuanbl 00JaTal0T CBOWCTBOM HCKYCCTBEHHOTO JBOWHOTO
JTyYENPETOMIICHHS U TIPUA KAKUX BO3JACHCTBUAX?

TunoBbie KOHTPOJILHBIE BONIPOCHI IJIsl IPOMEKYTOYHOM aTTeCTAllUU
1. Ipeamer duzuku. dOusndeckue namepeHusi. PazmepHocts. CuCTEMBI eIUHUIIL.
CkansipHble U BEKTOPHbBIC BEJIMUUHBI.
2. Kunemaruka MarepuanbHoi Touku. CucreMbl oTcuéra. CHUCTEMBI KOOpIWHAT.
JIBmxkenne B Mexanuke. [lepemenienne. Tpaekropus, myTh.
3. CxopocTts. Yckopenue. PaBHomepeMEeHHOE TTOCTYIIATEeIbHOE IBIKCHHE.
4. KpuBonuHeiiHOe [BWXKeHUE. HopmanbHOE M TaHTE€HUMAIbHOE YCKOPEHHS.
VYrioBasi CKOpOCTb, YIIIOBOE YCKOPEHHE.
5. Nuepumansubie cuctembl orcuéra. [Ipunmun unepuuu. [lepsbiit 3akon HproToHa.
Cuna, BUZIbI B3aUMOJECHCTBUS.
6. Bropoii 3akon Heiotona. Macca. Umnynbc. Tperuit 3akoH Herotona. 3akoH
COXPAaHEHHUs UMITYJIbCA.
7. OCHOBHBIE CHJIBI B KJIACCUYECKON MEXaHUKE.
8. Pabota cunbl. MomHocTs. JHeprus. Kunetnueckass ¥ moTeHUMANbHAS YHEPTUU.
KoncepBaTuBHas cucrema.
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9. [NoTeHnmanbpHOE MoJI€. 3aKOH COXpPAHEHUS U IIPEBPAILICHUS SHEPTHH.

10. I'paBuTanmonnoe nose 3emin. Kocmudeckue cKkopocTu.

11. lenTpanbHbiil yaap. YHpyroe u Heynpyroe coyaapeHust 1syx tei. LleHTp macc
CUCTEMBbl MaTepHalibHbIX ToueK. [locTymaTenbHOe, BpalaTelbHOE M IIOCKOE
JIBUKEHUS.

12. BpamarenbHoe IBH)KEHHE aOCOIIOTHO TBEPAOrO Tejia BOKPYT HEMOIBUKHOM
ocu. MomeHT nnepuuu. MoMeHT nMmiyJsibca. MOMEHT CHIIBL.

13. OcHoOBHBIC ypaBHEHWS JIWHAMUKH BpamieHus. KuHeTwdeckas dSHEpPrus
BpalICHUS.

14. OcHOBBI CHEUHUATIBHOM TEOPUU OTHOCUTEIBHOCTH, IMOCTYJAThl DUHINTEHHA,
npeobOpazoBanus JlopeHia.

15. OcHOBHBIC OTHOIICHUS PEISITUBUCTKON JUHAMUKHU.

16.  OcHOBHbIE = TPENCTABICHUS  MOJCKYJIAPHON  (U3UKH,  OCHOBHBIC
TEPMOJUHAMUYECKUE TAPAMETPBI.

17. Mopenb uieaqbHOTO T'a3a, OCHOBHBIE 3aKOHBI UICAIBHOTO ra3a

18. OcunoBHoe ypaBHenne MKT umeanbHoro rasza. TemmnepaTypa kak Mepa cpeaHei
KUHETUYECKON SHEPTHM.

19. Pacnpenenenue 4acTuil Mo CKOPOCTSIM M MO 3Ha4YeHHsIM dHepruu (Makceia,
Bonbimana).

20. BayTpeHHsist sHepTUs, CTENIEHH CBOOO/IHI.

21. PaGoTa u TeruioTa, | Hayano TepMOIMHAMUKH.

22. TenmoeMKOCTh, CBS3b TEIUIOEMKOCTH C YHCIIOM CTereHel cBoOOAbI (YpaBHEHUE
Maiiepa).

23. TepMoguHAMUYECKHE U30ITPOTICCCHI.

24. PaBHOBecHbIE M HEpaBHOBECHbIE, OOpaTUMblE U HEOOpPATHMBIE MPOLIECCHI.
DHTpONUS KaK TEPMOJMHAMUYECKUN mapaMmeTp.

25. CrarucTtryeckoe TOJKOBAaHHME JHTPOMHH. BTopoe Hadamo TepMOAMHAMUKH.
DBOJIIOIMS WM HAKOTUIEHUE SHTponuu? TpeThe Hayano TepMOJUHAMHUKHU.

26. TeruoBoit aBurarens, k. [{ukin Kapuo, Teopemsr KapHo.

27. Cunpl B3aMMOJICHCTBUS MEXIy MOJEKyJlaMH, ypaBHeHHE ra3za Ban-mep-
Baanbca, kpuTuueckasi TOUKa.

28. XKuakocTH, MOBEpXHOCTHOE HATSHKEHHE.

29. TBepaple Tena, TUIbI KPUCTAILIOB.

30.®a3oBbIe epexo bl MEPBOTO U BTOporo poja. [Ipumeps! (moapodHO pazoOparth).
31. Ilpuponma »yeKTpUyecTBA. IJIEKTPUUYECKUM 3apsii, 3aKOH COXpaHEHUs
AIIEKTPUYECKOT0 3apsija, 3akoH KynoHa.

32. DAEeKTpOCTaTUYECKOE II0Jie, CHJIOBBIE JIMHUM, HAIpPSKEHHOCTb, MPUHIUIT
CYTIEPIIO3UIINH.

33.IToTok BekTOpa HAMpsXKEHHOCTH, TeopeMa ["aycca.
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34. PaboTta cuit 3JIeKTPOCTATUYECKOTO MOJISL, IUPKYISAIHUS BEKTOpa HAMIPSKEHHOCTH,
(bu3MYEeCKUil CMBICI TEOPEMBI O IUPKYIISAIUH.

35. [loTenuan, pa3HOCTh MOTEHIIMAIOB, SKBUMIOTEHIIMAJIbHBIE TOBEPXHOCTH. CBSI3b
MEXIy HaIPSKEHHOCTHIO U

MOTEHIUAJIOM.

36. DneKkTpudecKoe MoJje 3apsiKEHHOM IITACTUHBI U C(ephl.

37. Dnextpuyeckas eMKocTh. KoHmeHcatop. DHeprus KOHIEHcAaTopa U
AIIEKTPUIECKOTO TOJIS.

38. IunnekTpuku, AMAICKTPUUYECKast MPOHUIIAEMOCTb.

39. ITorynpoBOAHUKH, TIPOBOTHUKH.

40. Dnextpudeckuii Tok. Cuina Toka, MIIOTHOCTh TOKA, MEXaHU3M IMPOBOJUMOCTHU
METAJIJIOB.

41. 3akon Oma st OTHOPOJHOTO y4YacTKa IIEMU, COMPOTHUBIICHHE, 3aBUCHUMOCTD
COMPOTHUBJICHUS] METAJLIOB OT TeMIIepaTyphbl, 3akoH JIxoyins-JleHa.

42. CropoHHHE CUJIBI, 3aKOH OMa /1711 HEOAHOPOIHOTO y4acTKa IIeIH.

43. CoenrHEHNE TTPOBOTHUKOB.

44. Tlpupona MarHeTu3mMa. MarHuTHOe T0JIe, CHJIOBbIE JTWHUW MArHUTHOTO TOJIA.
Cuua Jlopenna, 3akoH Amrepa.

45. 3akon buo-Capapa-Jlamiaca, NpUHIMI CYNEPNO3UIMHA, MAarHUTHOE II0JIe
IPSIMOJIMHEMHOTO TIPOBOIHUKA C TOKOM.

46. Teopema 0 IUPKYJIALNU TSI MATHUTHOTO TIOJIS, €€ (PU3MUECKHiAd CMBICIT.

47. Mukpo W MaKpo TOKH, MarHuUTHas TPOHHUIIAEMOCTb. DeppoMarHeTHKH,
napaMarHeTHKW U THaMarHeTHKH.

48. 3akoH 3NeKTpOMarHUTHON MHAYKIWH (3akoH Dapanes), npasuio Jlenma.

49. BosuukHoBeHwe OJ[C B IBWXKYyIIEMCS W HEMOJIBWKHOM IPOBOJIHUKAX,
reHepaTopbl IEPEMEHHOTO TOKA.

50. CaMouHAyKIMs, MTHAYKTUBHOCTh KOHTYypa (KaTYIIKH). DHEPTHsi MAarHUTHOTO
TIOJISL.

51. BuxpeBoe »snekTpuueckoe moJie, TOK cMmelmeHus. Cucrema ypaBHEHUUN
MakcBenia B uHTerpainbHoi U nuddepernuanbaon hopme.

52. 'apMoHUYecKre KOJIeOaHusl, X XapaKTEPUCTHKU. Y PaBHEHUE TAPMOHUYECKUX
KoJieOaHui. DHeprust mpu KoJIeOaHUsX.

53. MexaHuueckue TapMOHUYECKHE KoJjieOaHusi (TapMOHUYECKHE OCIHILISATOPbI
(MasiTHUKN)).

54, DJIEKTPOMAarHUTHBIE ~ TapMOHUYECKHE  KojeOaHus  (JIEKTPUUYECKUIMA
KoJie0aTeIbHbIH KOHTYD).

55. CrnoxeHue rapMOHUYECKUX KosieOanuii. buenue.

56. 3aryxaronue kojaebanus. [lekpemMeHT u JoOOpOTHOCTb.

57. BeinyxeHnusie koneOanus. Pezonanc.
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58. Ilpupoma BomHOBOro tpoiecca. Bomubl. VYpaBHeHue Oeryiieid BOJHBIL.
BonHOBOE ypaBHEHHE.

59. UnTepdepeniiust BosH. CTOSYUE BOJIHBI.

60. 3ByKOBBI€ U ANEKTPOMATHUTHBIE BOJIHBI.

61. BoiHOBBIE CBOMCTBA cBeTa. SBJIECHMS, UX TOATBEPKIAAIOIIHE.

62. KopnyckymsipHble CBOMCTBA CBETA. SIBIEHUS, UX MOATBEPKAAIOIINE.

63. Moxenu atoma Tomcona u Pesepdopaa, mTuHedaThIi CIEeKTp aTOMOB.

64. IToctynats! bopa, ciekTp aroma Bogopoa mo bopy.

65. KopmyckynspHO-BOJHOBOM Jyajdu3M CBOWCTB BEIIECTBA, COOTHOIIICHUE
HEOIPEAEIEHHOCTEN.

66. BomnoBas ¢yHKIMSA, €€ CTAaTUCTMYECKUH CMBICH, 0O0Ilee ypaBHEHHE
[lIpennnrepa, ypaBHenue llpenunarepa nys CTalMOHAPHBIX COCTOSHUM.

67. Yactuiia B OJIHOMEPHOU MPSMOYTOJIbHOW MOTEHIIMAIBHOU sSIME ¢ OECKOHEYHO
BBICOKMMU CTEHKaMHU.

68. KBanToBbie uncina, npunuun [laynu, pacnpeneneHue 3J€KTPOHOB B aTOMeE I10
COCTOSIHUSIM.

69. Pa3zmep u cocTaB aTOMHBIX sJI€p, MACCOBOE U 3apsA0BOE YKCiIa. DHEPIUs CBS3U
A11pa, IAECPHBIE CUIIBI.

70. PanqnoakTUBHOE M3JIyYEHHE U €r0 BUJIbl. 3aKOHOMEPHOCTH alib(a, OeTa u ramma
pacrazos.

71. 3akoH paguoakTUBHOTO pacnazaa. [lepuon nomypacmnana.

72. SAnepHble peakunu, IEMHbIE IACPHBIE PEaKUUU. TepMOsIepHbIEC PEAKIINH.

73. Knaccudukanus 31eMEeHTapHbIX YaCTUL, KBAPKH.

74. Buapl B3aUMOJICUCTBUS 2JIEMEHTAPHBIX YaCTHII.

TunoBbie KOHTPOJIBbHBIE 3aJaHUA I IPOMEKYTOYHOH ATTeCTALNHU
1. Bo CKOJIBKO pa3 IJIOTHOCTh BO3/lyXa, 3alOJHSOIIET0 MOMEIIEHUE 3UMOW MpHU
3aJJaHHOW TemIiepaType, O0Jblle ero MIOTHOCTH JIETOM MpHU JaHHOW TeMiiepaType?
JlaBiieHne raza MOKHO CUATATh IIOCTOSTHHBIM.
2. Ilpu mogbeme BepToJieTa Ha HEKOTOPYIO BBICOTY 0apoOMeETp, HaXOASIIUNCS B €ro
KaOuHe, U3MEHWJI CBOE IOKa3aHHe Ha HEKoTopoe 3HaueHue. Ha kakoil BbicoTe
JETUT BEPTOJIET, €CIAM Ha B3JIETHOW IUIOIIAAKEe OapoOMETp IOKa3blBajl M3BECTHOE
3HaueHue? TeMreparypy BOo3qyXa CUATATh NOCTOSIHHOM U U3BECTHOM.
3. Onpenenure yneabHYIO TEIIIOEMKOCTh IIPU ITOCTOSIHHOM JIaBJICHUN KHCIIOPOJA.
4. Kucnopon Maccoii m HarpeBarOT IPU IOCTOSHHOM JaBieHuW. HadaneHasd un
KOHEYHas TeMIepaTypsl JaHbl. OnpeneanTs U3MEHEHHE BHYTPEHHEH DHEPTUU Irasa.
5. UpeanpHas TeruioBas MauivHa, paGotaromas no nukiay KapHo, coepuaer 3a
OJIMH LIMKJI HEKOTOPYIO padoTy.
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TemnepaTypa HarpeBatensi U TeMIlepaTypa XOJOAWIbHMKA W3BeCTHbI. Haliaurte
KOJIMYECTBO TEIUIOTHI, OT/IABAEMOE MALLIMHON 33 OJIMH LUKJI XOJIOJWIBHUKY.

6. J[Ba paBHBIX OTpHULIATEIbHBIX 3apsa HaXOJATCSA Ha 3alaHHOM PAacCTOSIHUU JIpYyT
or gpyra. Omnpenenure HaNpPsLDKEHHOCTb IO B TOYKE, PACIIOJIOKEHHOM Ha
HEKOTOPOM PACCTOSTHUM OT 3apsii0B.

7. C Kakoi CKOPOCTBIO JOJKEH ABUIAThCS 3JIEKTPOH, YTOOBI €ro HMMITYJIbC ObLI
paBEeH UMITYJIbCY (POTOHA C 3aJaHHOMN JJIMHOUW BOJIHBI?

8. JluinHa BOJHBI CBETA, COOTBETCTBYIOIIAS KpacHOW rpanuie gororddexra, nis
HEKOTOPOIr0 MeETajljla, paBHa HEKOTOpPOMl anuHe BoiHbL. Haiitm pabory BbIXOIa
AJIIEKTPOHOB U3 METAJJIa U MAKCUMAJIbHYIO CKOPOCTb 3JIEKTPOHOB, BBIPHIBAEMbIX U3
ATOr0 METAJIJIa CBETOM C 33JaHHOM JIJTMHOM BOJIHBI.

9. Kakoil nzoron obpazyercs u3 Topust mocie 4eTbipex anb(a-pacnagoB U ABYX
OeTa-pacnaaoB?

10. DHeprus cBA3M s7pa, COCTOSIIETO U3 TPEX IMPOTOHOB U YETHIPEX HEHUTPOHOB,
u3BecTHa. OnpeaennuTh Maccy HEUTpaIbHOrO aToMa, 00J1aAat0IIEro STUM SIPOM.

4. NMMOPAJOK INTPOBEIEHUA MU KPUTEPUU OLEHUBAHUSA
MNPOMEXYTOYHOM ATTECTAILIUU

4.1. Tlopsinok nmpoBedeHHs MPOMEKYTOUHOM ATTeCTANUM

Jliist npoBeieHUsI MPOMEKYTOUHOM aTTECTAIlMU NPENnojaBaTeb NoA0upaeT u3
0a3bl BOIPOCOB ISl TECTUPOBAHUS HEOOXOIMMOE KOJIMYECTBO BOIPOCOB U 3aj]ad.
[IponOKUTENBHOCTh TPOMEXKYTOUHOM arTecTannu coctasisier 60-90 muHyT.
[locne 3aBepiieHHs] TeCTHUPOBaHUA U (HOPMANBHOTO TOABEACHUS PE3YJIbTATOB
TECTUPOBAHUS TPENOJABATENb O0CYXKAAET U 3aJa€T JONOJIHUTEIbHBIE BOIPOCHI U3
CIIUCKAa KOHTPOJBHBIX BOIPOCOB I MPOMEKYTOUHOM arrtectanuu. Ilo mToram
Takoro coOeceOBaHMsI  MPENoJaBaTeib ONpEAENseT ypPOBEHb  OCBOCHHUS
IIPOBEPAEMBIX KOMIIETEHIIMI U BBICTABIISIET COOTBETCTBYIOLIYIO OLICHKY.

4.2. PesyabTarbl MPOMEKY TOUHOM arrecTaluu " YPOBHHU
chpopMHUPOBAHHOCTH KOMIIETEHIIH I

4.2.1. Kpurepuu OuUEeHUBAHUS BOMPOCOB /Jsi NPOMEKYTOUYHOI
arrecTanuu
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3aureno / 3aureHo ¢ | 3auTeno / 3aureHo ¢ | 3aureHo / 3auTeHo ¢ He3auTeno
OLIEHKOW «OTJIMYHO» | OIEHKOH «XOPOI0» OLIEHK O

«y10BJIETBOPUTEJIb
HO»
Oo6yuaroiuiics OOyuaromuiics OOyuaromuiics OOyuaromuiics He

OTJIMYHO 3HAET
Marepuall, ymeer
aHaJIM3UPOBATh TEKCT
3aJIaHui U
apryMeHTUPOBAHO
HU3JI0KUTH CBOM OTBET,
BIIAACET JOCTAaTOYHBIM
JIUISI BBICKA3BbIBAHUS

XOpOIIIO 3HAET
Marepuall, yMeeT
aQHAJIU3UPOBATH TEKCT
3aJlaHNi U
apryMEHTUPOBAHO
HU3JI0KUTH CBOM OTBET,
BIIaJICET JOCTATOYHBIM
JIUISL BRICKQ3BIBAHUS

3HAKOM C MarepHualiom,
BJIQJICET JIOCTATOYHBIM
JUTSL BBICKA3bIBAaHUS
TEPMUHOJIOTUEM.
Ob6yuaromuiics
JIOITyCKaeT
(dakTHIeckKue, He
orepupyer

3HAa€T OCHOBHBIX
MOJIOKEHUI BOMpOCa,
HE OPUEHTHPYETCS B
OCHOBHBIX TTOHSTHSIX,
u3Naraet Marepual ¢
TPYIOM, C TpyObIMU
(bakTHIeCKUMHU
OILIMOKaMH, TH00

TEPMUHOJIOTHEH. TEPMUHOJIOTHEH. MarepuasoM 10 TeME. |O0TKa3bIBAETCs OT
OOyuaromuiics OOyyaromuiics OTBETOB Ha BOIPOCHI.
IIPAKTUYECKH HE JIOITYCKaeT
JIOTYCKaeT OMMUOOK.  |HE3HAYUTENbHbIE
OLIMOKH.
BrIcoknii ypoBeHb Cpennuii ypoBeHb ba3oBsIi1 ypoBeHB Henocrarounsiii
OCBOCHHS OCBOCHHUS OCBOCHHS YPOBEHBb OCBOEHUS
MIPOBEPSAEMBIX IIPOBEPSIEMBIX IIPOBEPSIEMBIX IPOBEPSIEMBIX
KOMIIETEHIIUI KOMIIETCHIIU I KOMIIETCHIIU I KOMIIETCHIIU I
4.3. Pe3yabTarbl MPOMEKYTOYHOH arrecTaluu 71 YPOBHH
cpopMHUPOBAHHOCTH KOMIIETEHIIU I
Yposenn
P Pesyabrar
OCBOEHHUS .
XapakTepucTHKH 0TBeTa NPOMEKYTOYHOM
NpOBepsieMbIX
. aTTecTanuu
KOMIIeTeHI Uil
Beinonneno ve menee 80% 3agaHuil TECTUPOBAHUSA,
Opy  OTBET€ HA  KOHTPOJbHBIE  BOIPOCHI,
BOCIIPOU3BOJATCS COOTBETCTBYIOILINE
P a yrom . 3a4TeHo / 3aYTEHO ¢
MaTeMaTU4ecKue BBIKJIAIKU u JIOTUYHbIE BBICOKHI o
OLIEHKOW «OTJINYHOY
paccyX/IeHHUs, 3a7a4 MMOJTHOCTBIO PEUIEHBI, CTYIEHT
IPaBWJIBHO OOOCHOBBIBA€T MPHUHATHIE pPELICHUS.
B03MOKHBI HECYITIECTBEHHBIE OMIMOKH.
CryneHT, BBIIOJHHMB NpaBUIbHO HE MeHee 65%
3alaHuil TECTUPOBAHHUSA, TBEPAO 3HAET Marepuall
a P ) P pHat, . 3a4TeHo / 3aYTEHO ¢
IPaMOTHO U 1O CYIIECTBY MU3JIaraeT €ro, Ho Ipu 3TOM cpenHuin .
OLIEHKOM «XOpOLIO»
JIOMYCKAIOTCS. HerpyoOble OINMOKM TpPH  BBIBOJE
dopMyn W pelmeHuM 3aJad WM OTCYTCTBHE
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HEKOTOPBIX 3JICMCHTOB BBIBOJIA.

IIpu TecTupoBaHuM BbIIOJHEHO HE MeHee 50%

3alaHuii. 3HAeT TEPMHUHOJIOTHIO, T.€. OTBEYAECT Ha 3auTeHo / 3aYTEHO C
KOHTPOJIbHBIE BOIIPOCHI U 3HAET OCHOBHBIE IOHATHUS, 0a30BbIii OLIEHKOM
cooTHouieHus: (06e3 BBIBOAA), OMNpElEIeHHE U «YIOBJIETBOPUTEIILHO»

(bU3HYECKUN CMBICIT BEITUYHH.

Brimonneno menee 50% 3aganuii TectupoBanus. He
MOYET OTBETHTh Ha KOHTPOJIbHBIEC BOIIPOCHI, HE
3HAeT OCHOBHBIE MOHATHSI, (POPMYIIBI, ONIpeieIeHIE
1 QU3HYECKUN CMBICIT BEJTUIHH.

HENOCTAaTOYHBIN Hezaurteno

Oco0eHHOCTH MPOBEICHUH TPOLIEAYPhI OLICHUBAHUSI PE3YJIbTATOB OOYUYCHUS
WHBAJIUJIOB U JIUI] C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 3JI0pPOBBsI 0003HAYE€HBI B
paboueit mporpaMme AUCIUILIUHBI.

YpoBHU chOPMHUPOBAHHOCTH KOMITCTCHITUN OMIPEACIISICTCS CIASAYIOITUM
obpazom:
1. Beicokuii ypoBeHb CPOPMUPOBAHHOCTH KOMIIETEHIIUNA COOTBETCTBYET OIICHKE
COTJIMYHOY / «3aYTECHO.
npejamnoiiaraetT GopMHUPOBaHUE KOMIIETEHIIUM Ha BBICOKOM YPOBHE, TOTOBHOCTH K
CaMOCTOSITeNIbHOM MpOo(ecCuoHaNbHON JNeATeIbHOCTH: CTYAEHT CBOOOJHO BiaJeeT
TEPMUHOJIOTHEN W TIOHATUHWHBIM aNnaparoM JIUCHUIUIMHBI, YTO TO3BOJISIET
dbopMynIUpoBaTh BBIBOJIBI M Y4YacTBOBaTh B JUCKYCCHHM IO Y4€OHBIM BOIpOCaM
JAHHOW  JUCHUMIUIMHBI, TOJHOCTbIO  COPMUPOBAHO  YMEHHE  TPUMEHATH
MOJYYEHHYIO TEOPETUUYECKYH0 0a3y i pelIeHUs] KOHKPETHBIX MPAKTHUUYECKUX
3a7a4 ¥ YBEPECHHO BJIAJCTh HABBIKOM HUX PEUICHHUS;
2. Cpennuii ypoBEeHb COOTBETCTBYET OIIEHKE «XOPOII0Y» / «3aUTCHO:
npeanosiaraetT popMupoBaHre KOMIETEHIIMN HA CPETHEM YPOBHE: CTYJICHT XOPOIIIO
BJIAJICET OCHOBHOM TEPMHHOJOIMENM W TOHSITUWHBIM amnnapaToM JUCIUTLUIUHBL
chOpMHPOBAHO yMEHHUE NPHUMEHSTh TMOJYYCHHYI) TEOPETUYECKYI0 0azy s
pELICHUS] KOHKPETHBIX NPAKTUYECKUX 3aJa4 M BJIAJECTh HABBIKAMH PCIICHUS
0a30BBIX 3a1a4;
3. ba3oBblif ypoBEHb COOTBETCTBYET OLICHKE «YJIOBJICTBOPUTEIIHLHOY / «3aUTCHOY:
npeamnoyiaraetT (popMUpPOBAHHE KOMIIETCHIIMM Ha Ha4YajdbHOM YpPOBHE: CTYJICHT
BJIAZICET OCHOBHOW TEPMHUHOJIOTMEN W TNOHATUWHBIM ammapaToM AUCIUILUIMHBI U
HEJIOCTATOYHO BJIAJICET METOIaMH PEIICHUST 0a30BbIX 33]1a4;
4. Huskuii ypoBE€Hb COOTBETCTBYET OLIEHKE «HEYIOBICTBOPUTEIBHO» [
«HE3QYTCHO».
CTYAEHT HE BJAACET OCHOBHOM TEPMHUHOJOTMEW M TOHSATUWHBIM AaIapaTom
JTUCITUTIIMHBL, HE BIIAJICET HABBIKAMHU PEIICHHs 0a30BBIX 3a71a4.
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10.05.01 KomnbioTepHas 6e30nacHoCTh, cnenuanauzanusa N 1 " Anaau3 6e30macHocTH
KOMNBIOTePHBIX cucTeM'", ®u3uka, 2025 rox Hadopa, ouHast popma o0ydeHus

@oHJ OLIEHOYHBIX CPEACTB TUCHUILIUHBI (MOAYJIs) 0100PEeH U PeKOMEHI0BAH:

ITpopekTop 1o yueOHOH paboTe yTBepxkaeHo 24.02.25 A.A. CanamaToB
Y4eHBIM COBETOM MaTeMaTHYecKoro (akyipreTa

[Tporoxon 3aceqanus Ne 6 ot 20.02.2025

[Ipencenarens YdeHoro coBera

MareMaTH4ecKoro (akynpTeTa COIJIaCOBAHO E.A. Coponosa
3acenanuem kadgeapnl o0uIeli U TeopeTHYecKoi (PU3NKH

ITporoxon 3aceganus Ne 04 ot 30.01.2025

3aBenyromui kapenpoi COITIaCOBaHO A. E. Maiiep

ABTOD (COCTaBUTEIIH) A. A. D0Genb

CTpykTypa padoueii mporpaMMbl co00TBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1



