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1. HEJIM OCBOEHMA JUCHUTIINHBI

L.

—_

Hens n3ydenns Ousukn (MexaHHKa 1 MOTEKyIApHas Gpusnka) — cGOPMHUPOBATH y CTYACHTOB IPECTaBIeHNE 00 OCHOBHBIX
MOHATHUAX U 3aKOHAX KJIACCHYECKON U PEIATUBUCTCKON MEXaHUKH, OCHOBHBIX IIPEACTABIEHUAX O CTPOCHUHU BELIECTBA,
3aKOHAX TEPMOANHAMUKH, TIO3HAKOMUTB CTYICHTOB ¢ (yHJIaMEHTaIbHBIMU ONBITHBIMH (PAaKTaMH, JICXKAIIMH B OCHOBE
TEOPHH.

1.2

Henb nzyuenust Guszuku (DNEKTPUUECTBO U MarHeTH3M) — ¢hOPMUPOBATh y CTYJEHTOB NIPEJCTaBICHUE O 3aKOHAX
JNEKTPOCTATHKH, TIOCTOSIHHOTO M IEPEMEHHOTO IEKTPHIECKOT0 TOKA, SHEPTHHU IEKTPUUECKOTO MO, paboTe M MOIIHOCTH
TOKa, IPUPOJIE MATHUTHOTO IOJIsL, IOBEIEHUU IIPOBOAHUKOB U 3apsDKEHHBIX YaCTUL] B MATHUTHOM I10JI€, MATHUTHBIX
CBOMCTBAX BEIIECTBA, 3aKOHAX JIEKTPOMAarHUTHOM MHIYKLIUH, 3JIEKTPUYECKOM TOKE B Ia3ax M KMIKOCTAX, CBA3U
INEKTPUUECKOTO U MATHUTHOTO IOJIEH, 371€KTPOMAarHUTHBIX BOJIHAX.

1.3

enp n3yuenus Ouzuku (OnTHKA, 37IEMEHTHI KBAHTOBOI MEXaHUKH, aTOMHAs | siiepHas (PU3MKa) — TO3HAKOMUTbH CTYJICHTOB
C OCHOBHBIMH SIBJICHUSIMU BOJIHOBOW ONTHKH, IPUHLIUIIAMU ¥ 3aKOHAMU KBaHTOBOW ()M3UKH, 3aKOHAMU aTOMHOM U sIIEPHOM
(U3MKH, YTO B COUETAHUH C OCTAJIBHBIMH YacTAMH Kypca OU3UKH J0JHKHO CPOPMHUPOBATE Y CTYAEHTOB LIEIBHOE
MIPEJCTaBJICHUE O MPOLECccax U SBJICHUSX, MPOUCXOSIIUX B IPUPOJIE, U Pa3BUTh UX (PU3NYECKOE MBILICHHE.

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OOII

Huka (pazgen) OOIL: b1.0

2.1

TpeGoBanus K NpeABAPHUTEIbHOMN NOAT0TOBKE 00yYal0OIIerocs:

2.1.1

Maremarnyeckuii ananus I-11

212

AunreGpa u reoMeTpust

2.2

ﬂI/ICHI/IlI.]I]/IHl:I 1 MPAKTUKH, LIl KOTOPBIX OCBOCHUE JTAHHOW TUCUMIJIMHBI (MO}ly.]'lﬂ) HeOﬁXOI[I/IMO KaK
npeamecTreylouiee:

221

Konnenmuu COBPEMECHHOT'O €CTCCTBO3HAHUSA

222

YpaBHeHHe MaTeMaTH4YecKoi puznku

223

be3onacHOCTh XU3HEACATETHHOCTH

224

Hayuno-uccnenoBaresnbckas pabora

225

Maremaruueckoe MOJACIINPOBAHNC

2.2.6

Maremaruueckoe MOACIINPOBAHNC (bI/IBI/I‘IeCKI/IX IPO1LECCOB

2.2.7

YucneHHble METOAbI MaTeMaTU4YECKOU (I)I/I3I/IKI/I

2.2.8

YucneHHble METOAbI MaTeMaTU4YECKOU (l)I/I3I/IKI/I (cneunaanL}e l"J'IaBBI)

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCIHUIIJIMHBI

(MOJZIY.JIST)

OIIK-1: CnocoGeH NpuMeHATh (PyHIaMEHTAJIbLHbIC 3HAHUSA, II0JIy4YeHHbIe B 00JIACTH MATEeMATHYECKHX U (/1) eCTeCTBEHHbIX

HaYK, H HCI10JIb30BaTh UX B l'lpO(l)eCCHOHaJ'ILHOﬁ ACATECJIBHOCTH

3HaTh:

ypOBeHL 1 (byH)IaMeHTaJ'ILHLIe MaTEMaTUYCCKUC MTOHATHS, 3aKOHBI U TCOPUU; MATCMATHYICCKUEC TOHATHS, aKCUOMbI, METObL

J0Ka3aTCJIbCTB U IOKA3aTCIbCTBA OCHOBHBIX TCOPEM B pa3aciiax, BXOAAIIUX B 6a3OBy}O YacCTh UKJIA ITO MAaTEMATHUKE U
(bI/I3I/IKe; OCHOBHBIE CBOMCTBA MaTEMaTHUYECKUX 06’I>€KTOB, HCNOJIb3YEMBIX JI PCHICHUS IIPUKIAJHBIX 3a4a4;

ypOBeHL 2 AHAJITUTUYCCKUC U YHNCJICHHBIC TOAXO0AblI U METOABI AJIsd pCHICHU S TUIIOBBIX MPUKIAAHBIX MaTCMaTUYCCKUX 3a/a4,

XapaKTepHBIX [UIS Pa3JINYHbIX pa3iesioB GU3UKU U APYTUX €CTECTBEHHBIX, 9KOHOMHUECKHUX U COLMAIBbHBIX HAYK;
OCHOBHbIE KOHCTPYKLIMH S3bIKOB IIPOTPAMMHUPOBAHUS U UX peanu3anueil B C#, npuHIMITBI pa3paboTKU NpOrpamm,
JTMHAMHYECKUE CTPYKTYPHI JaHHBIX, 00beKTHOOPHEHTHPOBAHHYIO METOJIOIOTHIO IPOrpPaMMHUPOBAHHUS

ypOBeHL 3 O6HIeHay‘{HI>I€ 0a30BbIC 3HAHMS CCTCCTBECHHBIX HayK, MaTeMaTUuKU U I/IH(bopMaTI/IKI/I; METOJ0JIOTUIO pa3p2160TKI/I u

000CHOBAHHUS YHCIACHHBIX METOAOB PCHICHUA KOPPEKTHO IMOCTABJICHHBIX MATEMAaTUICCKUX 3a1a4.

YMeTh:

VYpoBeHb |  |HOHATH MOCTABICHHYIO 331a4y; OPHEHTHPOBATHCS B KJIACCHIECKUX M COBPEMEHHBIX TOCTAHOBKAX (hyHIaMEHTAIbHBIX

1 DPUKITAAHBIX MAaTECMAaTUYCCKUX 3a/1a4; OLICHUBATHh KOPPEKTHOCTDH IMOCTAHOBOK 3a/1a4; CTPOT0 AJOKa3bIBaATh UJIU
OIIPOBEPraTh YTBECPKACHUE, CAMOCTOATEIIBHO HAXOAUTH aJITOPUTMBI PCIICHUA 3a/1av, B TOM YHUCJIC U HECTAHAAPTHBIX,
1 IPOBOAUTH UX aHAJINU3;

YpoBeHb 2 |aHATUTHYECKH U YUCIEHHO MOIY4YaTh Pe3yNbTaThl PEIICHUS 33134, KOPPEKTHO UX (OPMYIHPOBATEH U aHAIM3HPOBATh;

CaMOCTOSITETIFHO BUJIETh CJICJCTBHS HOMYYSHHOTO PEe3yNbTaTa; TOYHO NPEICTABUTh MAaTEMATHUCCKHE 3HAHUS B
YCTHO# ¥ MUCBbMEHHOM (hopme

YpoBeHb 3 | AEMOHCTPUPOBATH INTyOOKHE 3HAHUS; KIIacCH(UINPOBATH JaHHBIE U BEIOMPATh HYXHBIN KJIACC JAHHBIX IJIS1 PELICHHS

MIPUKJIAHOMN 33/1a41; IPUMEHATH IPUHIUIIBI 00bEKTHOOPHEHTUPOBAHHOT'O IPOTPAMMHUPOBAHUS JUIS PeaTu3alul
MIPUKJIAHBIX 33]1a4 B 3aJaHHOH MPeIMETHON 00JIacTH.

Baagern:




ypOBeHI) 1 KyJ'IBTypOﬁ INOCTAaHOBKH, aHaJIN3a U PCHICHUS MaTEMAaTUYCCKUX U MPUKIAAHbIX 3a1a4, Tpe6y}0m1/1x JJIs1 CBOET'O

PEeIICHUA UCTIOJIB30BAHNA MATEMATHICCKUX MTOAXO00B 1 METOAOB; IPEAMETHBIM A3BIKOM MAaTECMAaTUKHU U HABBIKAMHU
T'PaMOTHOT'O OIMMCAaHUs PEUICHUS 3a4a4 U NPEACTABICHUS [MOJYYCHHbBIX PE3YyJIbTAaTOB

ypOBeHI) 2 HaBbIKAMHU CaMOCTOSITSIILHOM pa60T1>1 1 OCBOCHHS HOBBIX JUCHUIIINH; HABbIKAMHA HAITMCAHUSA IIPOTPAMM Ha A3bIKaX

C/C#

ypOBeHb 3 IIOHMMAaHHUEM OCHOBHBIX (baKTOB, KOHI.IeHIIPIfI, MIPpUHOUIIOB TeOprI, CBA3aHHBIX C HpHKﬂaﬂHOﬁ MaTEeMaTUKOU 1

MH()OPMATHKON; HABBIKAMH OCBOCHHUS O0JIBIIOT0 00bEMa HH(DOPMAIMK M PEIICHHUS CIIOKHBIX U HECTAHIAPTHBIX
3aj1a4;

B pe3yabTaTe 0OCBOCHMS JUCHUIIMHBI 00y4YalOIIUiics A0/ KeH

31

3HaTb:

3.1.1

(hu3nueckue OCHOBBI MEXaHUKH, SJIEKTPUUECTBA U MarHeTH3Ma, GU3UKH KoneOaHUi U BOJIH, KBAHTOBOH (hU3UKH,
JNEKTPOAMHAMUKH, CTATUCTHUECKOM (GU3NKU U TEPMOIMHAMUKH, aTOMHOH U siIepHOI GHU3KKH; GyHIaMEHTaNbHbIe TOHATHS,
3aKOHBI M TEOPHHU KIIACCHYECKON  COBPEMEHHON (QU3HUKH.

3.2

YMeTh:

321

HCIO0JIb30BaTh OCHOBHBIC 3aKOHbI €CTCCTBCHHOHAYYHbBIX JUCHUIIIIMH B HpO(beCCPIOHaJ'ILHOﬁ ACATCIIbBHOCTH,; IPUMCHATH
MAaTEMaTU4YCCKHUE MCTO/IbI, (I)I/I3I/I‘{GCKI/IG 3aKOHBI U BBIYHUCIUTCIBbHYIO TEXHUKY JIA PEIICHUA NPAKTUICCKUX 3a0a4,
MIPOBOAUTH U3MCPCHNS, 06p363TI>IBaTI> 1 OpeACTaBJIATh PE3YIbTAThI.

33

Baagern:

33.1

MCTOJaMH MAaTEMATUYCCKOI'O OITMCaHUA (pI/I3I/I‘~IeCKI/IX SIBJICHUH U IIPOLIECCOB, ONIPEACIIAIOIIUX ITPUHITATIBI pa60TI:I Pas3INIHBIX
TCXHUYCCKUX YCTpoﬁCTB.

4. CTPYKTYPA U COJEPKAHUE JUCIAIIMHBI (MOY.JIsT)

Kox HanmenoBanue pasgenoB u | Cemectp / | Hacos | Komneren- | JIuteparypa | Mute | IIp. | Ilpumeuanmue
| 3aHATHA | TeM /BUI 3aHATHA/ Kvbne 10701 DAKT. | MOAr.
Pa3nea 1. Mexanuka
1.1 Kunemaruka Touku n 1 2 OIIK-1 JIT.1J11.3 J11.9
MOCTYNATEIbHOTO JBYKECHUS JI1.7 JI1.6
TBEpAOro Tena. JJuHamuka JI1.2J12.1 J12.4
MOCTYNATEIbHOTO JBM)KCHHUS. JI2.5J13.5 J13.4
/JTex/ JI3.2JI3.1
2192
1.2 Kunemartuka BpamaTeabHOro 1 2 OIIK-1  [JI1.1JI1.3J11.9
nBwkeHus. J{nnaMmuka JI1.7 JI1.6
BpAILlaTEIbHOTO IBHKEHUSL. JI1.2J12.1 J12.4
/JTex/ JI2.5713.5 J13.4
JI3.2JI3.1
2192
1.3 Pabota. OHeprus. 3aKoHbI 1 4 OIIK-1  [JI1.1JI1.3J11.9
COXpaHeHus B MexaHuke. /Jlex/ JI1.7 JI1.6
JI1.2J12.1 J12.4
JI2.5713.5 J13.4
JI3.2JI3.1
2192
1.4 DJeMeHTHI TeOpUH 1 1 OIIK-1 JIT.1 1.3 J11.9
OTHOCUTENBLHOCTH. /JIek/ JI1.7 JI1.6
JI1.2J12.1 J12.4
JI2.5713.5 J13.4
JI3.2JI3.1
2192




1.5 Kunemaruka Touku u 2 OIIK-1  |JI1.1J11.3J11.9
MOCTYIATEIFHOTO JBMKCHHUS JI1.7 JI1.6
TBEepAOro Tena. JluHamuka JI1.2J12.1 J12.4
MocTymnaTeabHoro newxenus. /TIp/ JI2.5713.5 J13.4

JI3.2JI3.1
21932

1.6 Kunemartuka BpalaTeabHOro 3 OIIK-1  |JI1.1JI1.3J11.9
nIBWKEHHS. J[nHaMuka JI1.7 J11.6
BpallaTenabHOro aBikenus. /11p/ J1.2J12.1 J12.4

J12.5]13.5 J13.4
JI3.2JI3.1
21932
1.7 Pabora. OHeprus. 3akoHbI 4 OIIK-1  |JI1.1JI1.3J11.9
coxpaHeHus B mexanuke. /TIp/ JI1.7 J11.6
JI1.2J12.1 J12.4
J12.5]13.5 J13.4
JI3.2JI3.1
21932
1.8 DJIeMEHTBI TEOpUH 1 OIIK-1  |JI1.6J11.7J11.1
oTHOCcHTeNnbHOCTH. /TIp/ JI1.3 J11.9
JI1.2J12.4 J12.1
J12.5]13.4 J13.2
JI3.1
21932

1.9 Kunemaruka Touku u 5 OIIK-1  |JI1.1J11.3J11.9
MOCTYIATEIFHOTO JBMKCHHUS JI1.7 JI1.6
TBepAOro Tena. JluHamuka JI1.2J12.5 J12.1
MOCTYNATEFHOTO BUKCHHS. J12.4J13.1 JI3.5
/J1a6/ JI3.4J13.2

21932
1.10 Kunemaruka BpamaTenbHOro 5 OIIK-1  |J11.9J11.1 J11.3
nIBWKEHHS. J[nHaMuka JI1.7 J11.6
BpAIaTEIbHOIO ABHKEHUSI. JI1.2J12.1 J12.4
PaGora. DHeprus. 3aKoHbI JI2.5713.2 J13.5
coxpaHeHus B MexaHuke. /J1a6/ J13.4J13.1
21932
1.11 Mexanuka /Cp/ 18 OIIK-1  |JI1.1JI1.3J11.9
JI1.7 J11.6
JI1.2J12.1 J12.4
J12.5]13.5 J13.4
JI3.2JI3.1
21932

Pazpnen 2. MoaekyaspHas
(u3uKka ¥ TepMOAMHAMHKA.




2.1 WneanbHblil ra3. 3aKoHbI 2 OIIK-1 JI1.1 J11.3 JI1.7
U/I€AJIBHOTO Ta3a. JI1.2J12.1 J12.4
Pacnepenenenne Makcsemna u JI2.5J12.2J13.4
Bonpumana. OcHOBHOE ypaBHEHHE 21032
MOJIEKYJISIPHO- KHHETHYECKON
TEOPHH UICAILHOTO Ta3a. /Jlex/

2.2 Peanbnsie rassl. XKuakoctn. 2 OIIK-1  JIT1.1J11.3 JI1.7
TBepaple Tena. /Jlex/ JI1.2J12.2 J12.1

J12.4J12.5]13 .4
21092

23 BuyTpeHHss 3HEprys HACaNbHOIO 2 OIIK-1  |JI1.1JI1.3 JI1.7
ra3a. 3aKOHBI TEPMOJAUHAMUKH. JI1.2J12.1 J12.4
OuTponus. M30npoueccsl. MUK JI2.5 J12.2J13.4
Kapno. /JIex/ 21932

2.4 WneanpHebiif ra3. 3akoHbI 2 OIIK-1  JIT1.1JI1.3 JI1.7
HUCalIbHOIO Ta3a. JI1.2J12.1 J12.4
Pacniepenenenne Maxkcsemnna JI2.5J12.2J13.4
Bonpumana. OcHOBHOE ypaBHEHHE 21032
MOJIEKYJISIPHO- KHHETHYECKON
TEopHUH uaeanbHoro rasa. /IIp/

2.5 Peanbnble Ta3sl. XKugkocta. 2 OIIK-1 JIT.1JI1.3 J11.7
Teepabie Tena. /TIp/ JI1.2J12.1 J12.4

JI2.5 J12.2J13.4
21932

2.6 BuyTpeHHss 3HEprys HAEaNbHOTO 2 OIIK-1  |JI1.1JI1.3 JI1.7
ra3a. 3aKOHBI TEPMOJAUHAMUKH. JI1.2J12.1 J12.4
Ourponus. Uzonpoueccel. [ukn J12.5J12.2]13.4
Kapwno. /TIp/ 2192

2.7 WneanpHeblif ra3. 3akoHbI 2 OIIK-1  |JIT1.1J11.3 JI1.7
HUCaIbHOIO Ta3a. JI1.2J12.1 J12.4
Pacniepenenenne Maxkcsemnna JI2.5J12.2J13.4
Bonbumana. OCHOBHOE ypaBHEHUE 01032
MOJIEKYJISIPHO- KHHETHIECKOH
TEOpHUH UeaNbHOTO Tasa. /J1ab/

2.8 Peanbhbie razbl. XKunkocrtu. 2 OIlK-1  |JI1.1J11.3 J11.7
Teepable Tena. /J1a6/ JI1.2J12.1 J12.4

JI2.5 J12.2J13.4
21932

2.9 Buyrpennss sHeprus uneanbHOTO 2 OIIK-1  JIT1.1J11.3 JI1.7
rasa. 3aKOHbI TEPMOAUHAMUKH. J1.2J12.1 J12.4
Outponus. M3onpoueccs. /J1ab/ JI2.5 J12.2J13.4

21092
2.10 MonekynsipHast puzuka u 18 OIIK-1 JIT.1JI1.3 J11.7
tepmoauHamuka /Cp/ JI1.2J12.1 J12.4
JI2.5 J12.2J13.4

21092

Paznen 3. Mexannueckue
K0J1e0AHHUS M BOJIHBI.




3.1 CB000/1HBIE TADMOHUYECKHE 2 OIIK-1 JI1.1J11.3
KosieOanusl. BeIHYKICHHBIC JIT.7 J11.2J12.1
rapMoHuueckue konedanus. /Jlex/ J12.4J12.5

D192
3.2 Bounnsr. /Jlex/ 1 OIIK-1 JI1.1J11.3
JI1.7 J11.2J12.1
J12.4 J12.5
D192

33 CB00O/IHbIC TAPMOHUYECKHE 2 OIIK-1 JIT.1JI1.3
KoseOaHus. BoIHyXIEHHbIE JI1.7 J11.2J12.1
TapMOHUYECKHE KOIeOaHHsI. J12.4J12.5
Bounsr. /TIp/ D192

34 CB00O/IHbIC TAPMOHUYECKHE 2 OIIK-1 JIT.1JI1.3
KoseOaHus. BoIHyXIEHHbIE JI1.7 J11.2J12.1
rapMoHHU4ecKue konedanus. /J1ab/ J12.4 J12.5

21022
35 Mexannueckue KojebaHus u 17,8 OIIK-1 JI1.1 JI1.3
BoJHBL /Cp/ JI1.7 J11.2J12.1
J12.4J12.5
21022
3.6 /3auéTCOn/ OIIK-1  [JI1.3 JI1.7J12.1
J12.4 J12.5
D192
3.7 /KpTO/ 0,2 OIIK-1
D192
Paznea 4. DaexkTpuuecTno.

4.1 DnekxTpocTtatudeckoe nosue. [lone 4 OIIK-1 JIT.3 J11.7
To4euHoro 3apsaa. [Ipuanun JI1.4J12.1 J12.4
cynepno3unuu. Pabora no JI2.5 J12.3J13.6
NepeMEILEHHUIO 3apsiia B J3.3
3IEKTPOCTaTHUECKOM moJe. /JIex/ 21032

42 3aKOHBI IOCTOSIHHOTO TOKA. /JIex/ 4 OIIK-1 JI1.4 J11.3

JI1.7J12.3 J12.1
J12.4 J12.5J13.6
J3.3
D192

43 DJeKTpUYEeCKHe CBOUCTBA 1 OIIK-1 JI1.3 J11.7
BerecTs. /JIex/ JI1.4J12.1 12 .4

JI2.5 J12.3J13.6
JI3.3
21022

4.4 Onexrpocrarnueckoe noje. [Tose 4 OIIK-1 JI1.3 J11.7
ToueyHoro 3apsaa. [IpuHnmn JI1.4J12.1 J12.4
cynepnosuuuu. Pabora no J12.5 J12.3]13.6
MEPEeMEIICHHIO 3apsaa B JI3.3
aneKkTpocTatuueckoM nose. /IIp/ 21022

4.5 3akoHbI MOCTOSTHHOTO TOKA. /TIp/ 4 OIIK-1 JI1.3 J11.7

JI1.4J12.1 J12.4
J12.5 J12.3]13.6
J3.3

0192




4.6 DJeKTpUUECKUE CBOWCTBA 1 OIIK-1 JI1.3 J11.7
Bemects. /TIp/ JI1.4712.1 J12.4
JI2.5 J12.3J13.6
J3.3
21022
4.7 DnekTpocraTudeckoe moe. [lome 4 OIIK-1 JI1.3 J11.7
TO4e4HOro 3apsna. [Ipunumn JI1.4]12.1 J12.4
cynepmo3unuu. Pagora mo JI2.5 J12.3J13.3
HEepEMEILEHUIO 3apsiia B J3.6
JIEKTPOCTATHYECKOM TI0JIe. /JIab/ D192
4.8 3aKOHBI IOCTOSIHHOTO TOKA. /JIab/ 4 OIIK-1 JI1.3 J11.7
JI1.4J12.1 J12.4
J12.5 J12.3J13.6
JI3.3
D192
4.9 Onexrpuuecto. /Cp/ 18 OIIK-1 JI1.3 J11.7
JI1.4J12.1 J12.4
JI2.5 J12.3J13.6
JI3.3
21022
Pazgen 5. Marnerusm
5.1 MarnutHoe nose. MaruuTHble 2 OIIK-1 JI1.3 JI1.7
cBoiicTBa BeuiecTs. /Jlex/ JI1.4J12.1 J12.4
J12.5J13.6 JI3.3
21022
52 OJeKTpOMarHuTHas UHIYKIHS. 3 OIIK-1 JI1.3 J11.7
/J1ex/ JI1.4J12.1 J12.4
JI2.5J13.6 JI3.3
21022
53 MaruutHoe nosie. MarHuTHbIE 2 OIIK-1 JI1.3 J11.7
cBoiicTBa Beuiects. /I1p/ JI1.4712.1 J12.4
JI2.5J13.6 JI3.3
D192
54 DeKTpOMAarHuTHAsT MHIYKIHSI. 4 OIIK-1 JIT.3 J11.7
Mp/ JI1.4J12.1 J12.4
JI12.5J13.6 JI3.3
21022
5.5 MarnutHoe nosie. MarHuTHBIE 2 OIIK-1 JIT.3 J11.7
cBolicTBa BemiecTs. /J1ab/ JI1.4J12.1 JI2.4
JI12.5J13.6 JI3.3
21022
5.6 DNeKTpOMarHuTHasE MHYKIHS. 4 OIIK-1 JIL.3 J11.7
/J1ab/ JI1.4J12.1 J12.4
JI2.5J13.6 JI3.3

0192




5.7 Marnerusm /Cp/ 18 OIIK-1 JI1.3 J11.7
JI1.4J12.1 J12.4
J12.5J13.6 JI3.3
D192
Pa3znen 6. Di1eKTPOMarHUTHbIE
K0JIe0aHHUSI U BOJTHBI

6.1 CBOOO/IHBIC M 3aTYXAIOIIHE 2 OIIK-1 JIT.3 J11.7
3JIEKTPOMArHUTHbIE KONeOaHUs. JI1.4]12.1 J12.4
/JTex/ J12.5J13.6 JI3.3

0192

6.2 YpaBuenus Makcseiuta. OCHOBBI 2 OIIK-1 JI1.3J11.7

3eKTpOAMHAMHUKH. /JIek/ JI1.4712.1 J12.4
J12.5
D192

6.3 CB0OO/IHBIE U 3aTyXAIOLIHE 2 OIIK-1 JI1.3 J11.7
3JIEKTPOMArHUTHBIC KOJICOaHMSL. JI1.4J12.1 J12.4
Mp/ J12.5J13.6 JI3.3

D192

6.4 Vpasuennst Makcpemna. OCHOBBI 1 OIIK-1 JIT.3 J11.7

anekrpoauHamuku. /I1p/ JI1.4J12.1 J12.4
J2.5
D192

6.5 CB0OO/IHBIE U 3aTYXAIOLIHE 4 OIIK-1 JI1.3 J11.7
3JIEKTPOMArHUTHBIC KOJICOaHMSI. JI1.4J12.1 J12.4
/J1a6/ J12.5J13.6 JI3.3

D192
6.6 DJEeKTPOMAarHUTHBIC KOJICOaHUs 1 17,8 OIIK-1 JIT.3 J11.7
BoJHbI /Cp/ JI1.4J12.1 J12.4
J12.5J13.6 JI3.3
0192
6.7 /3auérCOW/ OIIK-1  |JI1.3 JI1.4J12.1
J12.4J12.5
0192
6.8 /KpTO/ 0,2 OIIK-1
D192
Pazgen 7. BosiHoBast onTHKa

7.1 BomnoBas npupona csera. 6 OIIK-1 JIT.3 J11.8
Hnrepdepenuus cera. JI1.5 J11.4J12.1
Hudpaxuus ceera.llonspuzanus u J12.4J12.5
JIUCTIEPCUS CBETA. D132
T'eomerpuueckas onrtuka. /JIek/

7.2 BonnoBas npupona csera. 6 OIIK-1 JIT.3 J11.8
Hnrepdepennus ceera. JI1.5 J11.4J12.1
Hudpaxuus ceera.llonspuzanus u J12.4J12.5
JIUCTIEPCUS CBETA. D132
T'eomerpuueckas onrtuka. /TIp/

7.3 BomnoBas npupona csera. 8 OIIK-1 JI1.4 J11.8J12.1
Hnrepdepenuus cera. J12.4 J12.5J13.7
Hudpaxuus ceera. /J1ad/ JI3.8

0192




7.4 Tlonspuzanus u qucnepcus cBeTa. 8 OIIK-1 JI1.4 JI11.8J12.1
T'eomerpuueckas onrtuka. /J1a6/ J12.4 J12.5J13.7
JI3.8
D192
7.5 Bonnosas ontuka /Cp/ 9 OIlIK-1 JI1.3 J11.8
JI1.5 J11.4J12.1
J12.4J12.5
21022
Paznen 8. KBanToBasi ontnka
8.1 TemmoBoe n3my4yeHue. 4 OIIK-1 JIT.3 J11.8
®otordpdexr. Ipdpext Komnrona. JI1.5 J11.4J12.1
Hasnenue ceeta. /JIex/ J12.4J12.5
21022
8.2 Tennosoe usnyueHue. 4 OIIK-1 JI1.3J11.8
dotordpdexr. Ipdpext Komnrona. JI1.5 J11.4J12.1
Jasnenue ceera. /IIp/ J12.4J12.5
D192
8.3 Tennosoe usnyueHue. 2 OIIK-1 JI1.3J11.8
dotorddexr. /J1ad/ JI1.5 J11.4J12.1
J12.4 J12.5
D192
8.4 KsanroBas ontuxka /Cp/ 18 OIIK-1 JI1.3J11.4
JI1.5 J11.8]12.4
J2.5J12.1
D192
Pazgen 9. DnemeHTbI KBAHTOBOM
(uzukn. Gusuka aroma
9.1 ®usuka atoma. CTpoeHHe aToma. 2 OIIK-1 JI1.3 J11.8
Tlocrynats Bopa. /Jlex/ JI1.5J12.1 J12.4
J12.5
D192
9.2 DJeMeHTh! KBAHTOBOM MEXaHUKHU. 2 OIIK-1 JI1.3 JI1.8
Hyanu3m cBOMCTB MUKPOUYACTHII. JI1.5J12.1 J12.4
CoorHouleHne J12.5
HeonpezenaeHHocrei ['efizenoOepra. 2132
VYpasuenue llpenunrepa. /Jlex/
9.3 ®uszuka atoma. CTpoeHue aroma. 2 OIIK-1 JIT.8 JI1.3
Tlocrynatst Bopa. /IIp/ JI1.5J12.1 J12.4
J2.5
D192
9.4 DNeMEeHTHI KBaHTOBOW MEXaHUKH. 4 OIIK-1 JI1.3 J11.8
Hyanu3m cBOMCTB MUKPOUYACTHII. JI1.5J12.1 J12.4
CoorHouleHne J12.5
HeonpezenaeHHocrei ['efizenoOepra. 2132
Ypasuenue llpenunrepa. /Ip/
9.5 DJeMEeHTBI KBAHTOBON (PU3HKH. 18 OIIK-1 JIT.3 J11.8
®usuka atoma /Cp/ JI1.5J12.1 J12.4
J2.5
21022

Pazgen 10. DiaeMeHTHI siAepHOii
¢u3zukn u pusuKu
3J1eMeHTAPHBIX YaCTHUI




10.1 CocraB aTOMHOTO siapa. SaepHble 3 2 OIIK-1 JI1.3J11.8
peaxiuu. PagroakTiuBHOCTE. /JIek/ JI1.5712.1 J12.4
J2.5
D192
10.2 OneMeHTapHbIE YaTULIbL. 3 2 OIIK-1 JI1.3J11.8
dyHIamMeHTaIbHbIe JI1.5J12.1 J12.4
B3aumMojeicTus. Kapku. /JIex/ J2.5
D192
10.3 CocraB aTOMHOTO A1pa. SnepHsie 3 2 OIIK-1 JI1.3 JI1.8
peaxiuu. PaguoaktuBHocts. /TIp/ JI1.5712.1 J12.4
J2.5
D192
10.4 DneMeHTH! sIepHON (QU3UKH U 3 9 OIIK-1 JI1.3 JI1.8
(hU3UKH 3JIEMEHTAPHBIX YaCTHII JI1.5J12.1 J12.4
/Cp/ J2.5
D192
10.5 /KpOx/ 3 0,3 OIIK-1
D192
10.6  |/Ox3amen/ 3 35,7 OIIK-1  |JI1.3J12.1 JI2.4
J2.5
D192

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. KoHTpoJbHbIE BONPOCHI U 3a/1aHUS

Bomnpocs! a1 nposepku ypoBHs o0yuenHocT «3HA T

1. OTHOCHTENBEHOCTH JBMKEHMS. CucteMbl oTcuera. KoopuHaTHas 1 BEKTOpHAs OPMBI OTIMCAHMS ABMKCHUS MATEPUATBbHON TOYKH.
2. Ilepemenenue, CKOpOCTb, yCKOpeHHe. TaHreHIuaabHOe 1 HOpMallbHOE ycKopeHus. KunemaTuka ABMOKEHMS 110 KPUBOJIMHEHHOM
TPaeKTOPHUHU.

3. JIBIKeHUE 10 OKPYXKHOCTH. YTJIOBasi CKOPOCTb U YITIOBOE YCKOPEHHUE U UX CBA3b C JIMHEHHBIMU XapaKTePUCTUKAMU JIBUSKCHUSL.
4. NnepumanbHble M HEWHEPIHAJIbHBIE CHCTEMbI KoopauHart. [lepsriit 3akoH HeroToHa.

5. Macca. Cuna. Bropoii 3akoH HetoToHa. YpaBHeHus IBikeHus. Tperuil 3akon HeloToHa.

6. Cuiibl B KJIaCCHYECKOM MEeXaHHKe. 3aKOH BCEMHUPHOTO TATOTEHHSL.

7. Cunsbl B xaccuueckoil Mexanuke. Cuila TSDKECTH, YIPYTOCTU, TPEHHUS.

8. [lonsiTre 3aMKHYTON cHUCTEMBI. IMITyNIbc MaTepuanbHOM TOUKH. 3aKOH COXPAHEHUS U H3MEHEHHSI HMITYJIbCA.

9. mnynbe cucTeEMbl MaTEpUANbHBIX TOUEK. LIEHTp Macc cUCTEMBI MaTEpHAIbHBIX TOUEK U 3aKOH €0 JBHKEHHUS.

10. Pabora u MmexaHn4eckasi 3Heprust. MOIIHOCTb.

11. Kuneruyeckas 3Heprus MaTepHanibHOI TOUKHU.

12. TloreHManbHble ¥ HENOTEHIUAIBHBIE CUIIBI B MEXaHUKE. 3aKOH COXPAHEHUs DHEPTUH B MEXaHHKE.

13. MOMEHT uUMITyJIbCa MaT€pUAIbHON TOUKU U CUCTEMBI MATEPUANIbHBIX TOUEK. 3aKOH COXPAaHEHHS MOMEHTA UMITYJIbCa.

14. MomeHT cuibl. OCHOBHOH 3aKOH AUHAMUKH BPAILATEIbHOIO JIBUKCHUSL.

15. MowmenT uneprn. Teopema [toiirenca — llteitnepa. Kunernueckast 3HEprust Bpaaoomerocs Tena.

16. 3aKOHBI TUIPOAIPOCTATUKHU.

17. OcHOBHBIE TIOHSTHS THAPOAIPOIUHAMUKH. [IBIDKEHHE UICAIbHOM JKUAKOCTH, JIMHUK M TPYOKH TOKa. Y paBHeHUe bepHyIun.
18. TeueHue Bs3KoH xuaKOCTH, hopmyna [Tyaszeiins. Jlamunapusle u TypOyneHTHbIe HOoTOKU. Yucno PeifHonbaca.

19. UneanpHbli ra3. 3aKOHBI HACANBHOTO ra3a. Y paBHenue Kimanelipona-Menaeneesa.

20. Ipocreiimue TepMOAUHAMUYIECKUE IPOLECCH! UJEAIbHBIX TA30B (M30TEpMHUYECKUil, N300apHbLil, U30XOPHBIH, a11a0aTHBIH).
21. OcHOBHOE yYpaBHEHHE MOJIEKYJIIPHO-KHHETUIECKONH TEOPHH UICaTbHOTO ra3a.

22. PacnipezeneHye MOJIEKYIl UIEaNbHOIO ra3a o CKOPOCTsIM (pacnpenencHue MakcBeluia) U B I0JI€ IOTEHIUAIBHBIX CHII
(pactpenenenue bonbimana). bapomerpuueckas popmyna.

23. SIBnenus nepeHoca: Aub@y3us, BHYTpEHHEE TPEHHE U TEIIONPOBOJHOCTb.

24. BHyTpeHHsIs SHEPTHs UeaJbHOTO ra3a. Pabora TepMoauHaMuyecKkoii cucTeMbl. KOMMuecTBO TEIUIOTHI.

25. TemnoeMKoCTb. 3aKOH PaBHOPACIPEIEIEHUS SHEPIUU 110 CTEHEHAM CBOOOAbI MOJIEKYIL.

26. [1epBolit 3aKOH TEPMOIUHAMHKH.

27. O6parumsle 1 HeoOpaTumble npoueccsl. Luknnueckue npoueccel. Hukn Kapho.

28. TernoBbIe JBUraTeIH U XOJOMIbHBIE MAIMHBI. KO3 QHIIMEHT MOJIE3HOT0 ICHCTBUS TEIUIOBBIX MAIIHH.

29. Bropoii 3aK0OH TepMOJMHAMUKH.

30. DuTponwus. Bo3pactanue 3HTponMY py HEPABHOBECHBIX MTPOIIECCAX.

31. Tperwuii 3aKOH TEPMOAUHAMUKH.

32. Peanpusie Ta3sl. YpaBHeHnue Ban-nep-Baansca. Kputnueckue napamerpsl.

33. XKuzaxocru. [loBepxHOCTHOE HaTsXxKEHUE XuaKocT. CMaunBaHue. KanuispHele sSiBICHUS.

34. Kpucraminyeckue 1 aMopQHbIe TBEp/IbIe Tena. BimkHUI 1 JadbHUN MOPSAIOK B PACIIONOKEHHH aTOMOB. TeII0eMKOCTh




KpPHUCTaILJIOB.

35. Bugpl a3oBbix nepexonoB. Mcnapenue u konaeHcanus. [Inapnenne u kpucraumzanus. Ypasaenne Knaneiipona - Knaysuyca.
Tpoiinas Touka. JluarpaMmbl COCTOSTHHA.

36. Dnexrpuueckwuii 3apsia. 3akon Kymnona.

37. HanpsikeHHOCTb 3s1eKTpudeckoro noist. Cunossle tuHuM. Ipunnun cyneprnosuiyu. Hanpsok€HHOCTb NOJISL pABHOMEPHO
3apsKeHHOM m1ockocTH. Hanpsyk€HHOCTD OISl paBHOMEPHO 3apsKEHHOTO IIPOBOHHUKA.

38. PaboTa npu nepeMelieHuy 3apsja B aeKTpuueckoM none. Onpenenenue norennuana. Enununel norennuana. Paznocts
noreHuuanoB. [loreHnuan moss ToueyHOro 3apsia. DKBUIIOTEHIMAIbHbIE IOBEPXHOCTH U UX cBOiicTBa. CBs3b MEXIY
HaNpsXKEHHOCTBIO MOJIS U IOTEHIUATIOM.

39. Teopema OcTtporpanackoro-I aycca.

40. DnexTpuyecKoe NoJe MIOCKOro KOHJAEHCATOpa. DIEKTPOEMKOCTh. ENUHUIIBI 3IEKTPOEMKOCTH. DIIEKTPOEMKOCTD IIJIOCKOTO
KoHzeHcaTopa. [lapannensHoe 1 nociieioBaTeIbHOE COEMHEHNE KOHICHCATOPOB. DHEPTHsl 3EKTPHUUECKOro MOJIs.

41. Tlonspuzauus JU3NeKTpUKOB. CBA3aHHbIE 3apsiibl. CErHETORIEKTPUKY, IIbE30IEKTPUKH U MUPOIIEKTPUKH.
[Tse303mexrpuyeckuii 3pdekr.

42. O0mue cBeneHus o npoBoaHUKax. dusnueckas Npupoaa IPOBOAUMOCTU METALIOB. 3aBUCUMOCTb COIPOTHBIECHHUS METAILIOB OT
temmeparypsl. [locTOSAHHBINA TOK.

43. Croponnue cuibl. 3akoH OMa Juis ydacTKa 11T, YIeIbHOE COIIPOTHBIICHNE NMPOBOIHKIKA. 3akoH OMa JUIs 3aMKHYTOM IIEeTH.
44. 3axonsl Kupxroda.

45. PaboTa 1 MOIIHOCTb 3JIEKTPHYECKOTO TOKA.

46. DneKTpUYECKUH TOK B JKUIKOCTSIX. 3aKOHBI dekTponu3za Dapages. DnekTponuTudeckas aucconuanus. TeXHUuecKue IpUMeHEeHUs]
NIEKTPOJIN3A.

47. Dnexrpuueckuil Tok B razax. Monusanus razos. Pexom6unanus. HecaMocToATenbHBIN U CaMOCTOSATENbHBIN pa3psy. Taeromuit
paspsia. Uckposoii paspsin. Kopownnsrii paspsin. JyroBoii paspsia.

48. KonTakTHble siBleHus. PaboTa BbIXO/a 37€KTPOHA U3 MeTallla. TepMo3IeKTpuueckye sBIeHUs. TepMO3IEKTPOHHAS SMUCCHS.
ABTo3nekTpoHHas smMuccus. DoTosnexTpudeckas smuccus. TepMo3NeKTpoaBIKYIas cuna, 3¢ ekt [lenbThe.

49. Pa3BuTue NpencTaBIeHUi O IPpUpoie MarHeTu3Ma. MaruuTHas HHAyKIus. 3aKoH AMIepa.

50. 3akon buo-Casapa-Jlamutaca. Hanpssk€HHOCTh MarHUTHOTO TOJIsl. MarHUTHOE TT0JIE TIPSIMOJIMHEHHOTO MTPOBOAHHUKA C TOKOM.
MarauTHOE 10JIE KPYTOBOI0 TOKa. MarHuTHOE 10JIe CONEHOU 1a, TOPOHA.

51. MarHuTHsbli OTOK.

52. PaboTa no nepememieHuIo IPOBOJHUKA ¢ TOKOM B MArHUTHOM II0JI€. JIBU>KEHUE 3apsHKEHHBIX YacTULl B MAarHUTHOM 1oje. Cuia
Jlopenna. Dddexr Xomna. Yekopurenu 3apsyKCHHBIX YaCTHII.

53. Ilpuposna MarseTusma. JJuaMarHeTHKY ¥ NapaMarHeTUKU B OJJHOPOJIHOM MarHutHoM noiue. deppomarnerusm. TemnepaTtypa
Kropn.

54. OCcHOBHOH 3aKOH 3J€KTPOMArHUTHON MHIYKLIUH. BuxpeBble TOKU.

55. SInenne camonHAyKIMK. B3anmuas nHIYKIAS.

56. Tpancdopmatop. Ilepenaua snekTposHepruu.

57. Hezaryxatomue kosebanus. JJuddepeHiuanbHoe ypaBHEHHE TapMOHAYECKOT0 Koyiebanus. Maremarndeckuii MasTHUK. CKOpOCTh
U YCKOpEHUE TapMOHUUECKOT0 OCLUILIATOPA. DHEPrusi FAPMOHUUYECKOTO OCLMILIATOPA.

58. 3aryxaromue konedanus. uddepeHuunanpHoe ypaBHeHHE KoJieOaHH TIPU HaTM4YMK CHITbl TpeHust. KoadduimenT 3aryxaHus.
Jlorapudmudeckuii 1eKpeMeHT.

59. BeinyxaeHHbie KoneOanus. JuddepeHimanbHoe ypaBHEHNE IPH HAIMYHMHK BBIHYXIAIOIIEH cuilbl. Pe3oHaHc.

60. Ilepemennblil anekrpudeckuil Tox. 3akon OMa Juis Leneil NepeMeHHOro TOKa ¢ OMUYECKUM COLPOTUBIICHUEM, EMKOCTBIO U
HMHAYKTUBHOCTBIO. MEeTO/] BEKTOPHBIX JHarpamMM.

61. O6was xapakrepucTika Teopun Makcsenna. Tok cmemenus. [lonnas cucrema ypaBHeHuit MakcBeiuia Ui 31€KTPOMarHUTHOIO
0J1s1. DJIEKTPOMAarHUTHbIE BOJIHBI.

62. DnekTpoMaruuTHas npuposa ceera. ONTHYECKU 1 BUAUMBIN IMANa30HbI 3JIEKTPOMarHUTHBIX BOJIH. BosHOBOE ypaBHeHue.
CkopocTb cBeta. [lnockue u cepruiecKkue BOJHBI.

63. Ionspuzanus IEKTPOMAarHUTHBIX BOJIH. ECTECTBEHHBIN 1 MOJISIPU30BAHHBIN CBET. DHEPreTHUECKHE U (POTOMETPHUECKHE
BEJIMYHMHBI U €TUHHILIBL.

64. lucniepcus cserta.

65. OTpaxkeHHe U IPEIOMIICHUE IUIOCKOM BOJIHBI HAa TPaHULE ABYX AUAIEKTPUKOB. Ilosspusanus cBeTa pyu OTPaKEeHUU U
npenomiieHun. Yron bprocrepa.

66. OTpaxkeHHe U IPEIOMIICHUE IUIOCKOH BOJIHBI HAa TPAHULE ABYX AUAIEKTPUKOB. IIoIHOE BHYTpeHHEee oTpaxeHHe. BolokoHHas
OITHKA.

67. UuTepdepeniys cBeTOBbIX BOIH. Pa3HOCTB X01a. Y cioBuUs HHTEP(HEPEHIIMOHHBIX MAKCUMYMOB U MUHUMYMOB. C110coOBb!
HaOJF0IeHHS UHTEPPEPCHIINH.

68. NnTepdepeHuus cpera Npu OTpakeHUH OT TOHKHX IJIACTUHOK (TJIOCKOMapajuleNbHas IJIaCTHHKA, TUIACTUHKA IepeMEHHOMN
ToMmuHBI ¥ KoJblia HeroTona). [IpocBernenne onTukmy.

69. Ipuniun I'toiirenca-Openernst. Judpaxuus Openend. Judpaxuus Opaynrodepa. Judpaxkuuonnas pemerka.

70. OcHoBHble noHsTUSI Dyphe-ontuku. [ToHsTue o rojgorpaduu.

71. OCHOBHBIE IIOJIOKEHUS U 3aKOHBI FEOMETPUYECKON OITUKY.

72. Toukas nun3a. [ToctpoeHne n300pakeHHsI.

73. UcnyckarenbHas 4 IOIJIoIaTenbHas cnocooHocty tena. 3akoH Kupxroga. 3akon Credana-bonbimana. 3akon Buna. ®opmyna
[Inanka.

74. KopnyckyasipHO-BOJIHOBOH Ayanu3M. Buemnuit poroaddexr. YpaBuenue DiHmTeiina.

75. KopnyckynsipHO-BOJIHOBO# nyanu3M. Dddekr Komnrona. /IaBneHue cera.

76. Monenb atoma Tomcona. OnbiTsl Pezepdopna. SnepHast Moaens aroMa.




77. Hocrynats! bopa. IIpaBuino KBaHTOBaHUS OPOUT.

78. l'unore3sa ne-bpoiins. BonHoBbIe cBocTBa YacTuil. BomHOBas QyHKIMS.

79. CootHoenue HeonpenenenHocrel I'eitsen6epra. Ypasnenue lIpénunrepa.

80. KBanToBanue »Hepruy ¥ MOMEHTa UMITy/Ibca. KBaHTOBBIE UncIa.

81. IlpoxosxaeHue JyacTHLl Yepe3 NOTEHLUAIbHBIN Oapbep. I'apMOHUYECKUH OCLUIIATOP.

82. Atom Bostoposa. MynbTHIUIETHOCTH CIIeKTPOB. CIIMH 3JIEKTPOHA.

83. Ilpuniun ITaynu. PacnpeneneHue 31€KTPOHOB [0 SHEPIeTUYECKUM YPOBHAM aToMa. Ileproauyeckas cucTeMa 31€MEHTOB
Meneneesa.

84. DHeprus Mouekyl. Buisl cnekTpoB MOJIEKyII.

85. CnioHTaHHOE U BBIHYKCHHOE H3nydeHue. Jazeprl. MHBepcHast 3aceneHHOCTh. [IpuHIMI paboThl 1 KOHCTPYKIHH Jla3zepa. CBoicTBa
JIa3€pPHOTO M3IIy4EHHS.

86. CocTaB 1 XapaKTEepUCTUKN aTOMHOTO siipa. DHEPTHUS CBS3H AIED.

87. EcrecTBeHHas U UCKYCCTBEHHAsl paJHOAKTUBHOCTb. Alba-, 6eTa- 1 raMMa-pacra.

88. Snepusie peaknuu. Llennpie peaknnu. Mcnonp3oBanne siaepHoi SHEprUn. TepMosiiepHbIe PEaKIIUU.

89. OcHOBHBIE BH/IBI YACTHLI, METO/IbI MX perucrpaunu. CucTeMaTHKa 3J1eMEHTAPHbIX YaCTHLI.

90. Tumsr B3aumopeiicTeus. Kpapku.

Bomnpocs! mis npoBepku ypoBHs o0ydenHoctH «YMETby (ITpunoxenue 2,4, 6, 8 u 11)

3amanus s IpoBepku ypoBHs ooydyenHocTn BJIAJIETh:

[TpoBeauTe IKCIIEPHUMEHT TI0 OTNPEICICHUIO YCKOPSHUS CBOOOIHOTO MaICHUSI.

ITpoBeanTe HKCIIEPHUMEHT IO ONPEAETICHUI0O MOMEHTa HHEPLIUH KOJIeca.

IIpoBeauTe IKCIIEPUMEHT TI0 HAXOXKICHUIO TMHEHHBIX Pa3MEePOB C OMOIIBIO IITAHTCHIIUPKYIIS.
ITpoBeanTe KCIIEPUMEHT IO HAXOXKIACHUIO TMHEHHBIX Pa3MepPOB C IOMOIIBI0 MUKPOMETpA.
[IpoBeauTe IKCIIEPUMEHT 0 HAXOMKICHUIO IEHT MACC Tela.

[TpoBeanTe KCIIEPUMEHT IO ONPENENCHHUIO IEPHOia KOJIeOaHUH MasTHUKA.

[IpoBeauTe IKCIIEPUMEHT TI0 OTNPEICICHUIO KOI(DDHUIUCHTA TPEHUSI.

[TpoBeanTe HKCIIEPUMEHT IO ONPEAETICHHUIO INIOTHOCTH BEIIECT C IOMOIIBIO apEOMETPOB.
[IpoBeauTe IKCIIEPUMEHT IO OTIPEISIICHUIO a0COIIOTHOM U OTHOCUTEIBHOMN BIaXKHOCTH.
ITpoBeanTe SKCIIEPUMEHT IO ONPENEICHUIO BI3KOCTH KHUIKOCTH.

IIpoBeauTe IKCIIEPHUMEHT TI0 ONPEICTICHUIO KOI(GPHUIUESHTA TOBEPXHOCTHOIO HATSIKCHHS.
ITpoBeanTe HKCIIEPUMEHT IO ONPEAETICHUIO YASIbHON TEIUIOTHI MapooOpa30BaHusL.
[IpoBeauTe IKCIIEPUMEHT TI0 OTPEIESIICHUIO TEIIOEMKOCTH KUAKOCTH U TBEPbIX TEIL.
[IpoBenuTe SKCIEPUMEHT O ONPEICICHUIO KOAPPHUIIMEHTa 00bEMHOTO PaCIIUPEHHS T'a30B.
IIpoBeauTe IKCIIEPUMEHT TI0 OTPEICICHUIO KOI(DGHUIUCHTA TNHEWHOTO PACIIUPEHUS TBEPABIX TEIl.
[TpoBeanTe HKCIIEPUMEHT IO ONPENETICHUIO TEMIEPATypHOTo KOG GUIMEeHTa CONPOTHBICHHUSI.
IIpoBeauTe IKCIIEPHUMEHT TI0 ONPEICICHUIO TOCTOSIHHOM XoJa.

[TpoBeanTe SKCIIEPUMEHT IO ONPENENICHUI0 EMKOCTH KOHICHCATOPOB.

IIpoBeauTe IKCIEPHUMEHT TI0 OTNPEICTICHUIO (POKYCHOTO PACCTOSHUS JIHH3.

[TpoBeanTe KCIIEPUMEHT IO ONPENETICHUIO OCBEILIEHHOCTH.

IIpoBeauTe IKCIIEPHUMEHT TI0 OTNPEICICHUIO CHIIbI CBETa HCTOYHHUKA.

ITpoBeauTe IKCIIEPHUMEHT TI0 OTNPEICICHUIO JTHHBI BOJHBI CBETA.

ITpoBeanTe HKCIIEPUMEHT IO ONPENETICHUIO PA0OTHI BEIX0O/A VIS MaTepHaa.

5.2. TeMbl KypcoBBIX padoT (IIPOEKTOB)

KypcoBble paboThl He IPEyCMOTPEHb] y4€OHBIM IIIIaHOM.

5.3. ®oHA OLIEHOYHBIX CPEICTB

IMpumepHnsiii Tect "Mexanuka" (ITpunoxenue 1)

Kontponbnas pabora o teme "Mexanuka" (IIpunoxenue 2)

Tect "MonekynspHas ¢puszuka u Tepmoaunamuka' (Ilpunoxenue 3)

KounrpomnbHas pabota 1o treme "MonekynsapHas ¢pusuka u repmoauHamuka” (IIpunoxenue 4)

Y CTHBIH OIpoc TpH 3aIuTe J1ab0opaTOPHBIX Pa0OT (BOMPOCH! BBLIOKEHBI HA
http://www.physics.krsu.edu.kg/index.php/metodicheskaya-rabota)

Tect "Dnexrpudecto” (IIpunoxenue 5)

KounrpomnbHas pabota 1o teme "OnexrpuuectBo” (IIpunoxenue 6)

Tect "Marnerusm" (Ilpunoxenue 7)

KonrponbHas paboTa 1o Teme "OnexkTpoMarauTHble koaeb6anus u onubl" (Ilpunoxenue 8)

Tecr "BonnoBas ontuka" (Ilpunoxenue 9)




Tecr "KBanToBas ontuka" (Ilpunoxenue 8)
Tect "OnemenTsl kBaHTOBOM pu3uku. Ousuka atoma" (IIpunoxenue 10)
Urorosas konTposbHas padora. (ITpunoxenue 11)

[IpumepHBIE BOIPOCH! 3a4eTa C OLIEHKOM:

1. OtHOocuTenbHOCTH JBMKeHUA. Cuctemsl orcuera. KoopauHarHas U BEKTOpHas GOPMBI ONMCaHUS ABHKEHUS MaTEPUAIbHONW TOUKH.
2. Ilepememienue, CKOPOCTh, yCKOpeHue. TaHTeHIIMaNbHOE M HOpMalibHOE ycKopeHus. KnnemaTuka ABM>KEHUS TI0 KPUBOJIMHEHHON
TPaeKTOPHUH.

3. JIBHKEHUE [0 OKPYKHOCTH. YTIJIOBasi CKOPOCTb M YIJIOBOE YCKOPEHHE M UX CBA3b C JIMHEHHBIMHU XapaKTePUCTUKAMHU JBYIKEHUS.
4. VHepuuanbHble U HEMHEpLMaIbHbIe ccTeMbl KoopauHat. [lepBriii 3axoH HproToHa.

5. Macca. Cuna. Bropoii 3akon HeroTona. YpaBuenus nsumxenus. Tperunit 3akoH HeroToHa.

6. Cuiibl B KJTaCCHYECKON MEXaHHKE. 3aKOH BCEMUPHOTO TATOTEHUSL.

7. Cunbl B K1accrueckoit Mexanuke. Cuiia TSDKECTH, YIPYTOCTH, TPEHHUS.

8. IlonsTre 3aMKHYTOH cucteMbl. Mmynbc MaTepuaibHOM TOUKU. 3aKOH COXPaHEHUs U U3MEHEHHS UMITYJIbCa.

9. UMmnynbe cucteMsl MaTepHaibHbIX ToueK. LleHTp Macc cucTeMbl MaTepHaIbHBIX TOUYEK U 3aKOH €ro JBHKCHHUS.

10. Pabora u MexaHu4ecKast 3Heprus. MoIHOCTb.

11. Kunernueckas sHeprusi MaTepHaIbHON TOYKH.

12. TToreHnmanbHble ¥ HENOTEHIUAIBHBIE CUJIBI B MEXaHUKE. 3aKOH COXPAHEHHs YHEPTUH B MEXaHHKE.

13. MoMeHT uMITyibca MaTepruanbHON TOYKH M CHCTEMBI MaTepUAIBbHBIX TOUEK. 3aKOH COXpaHEHHUsI MOMEHTa UMITYJIbCa.

14. MomenT cunbl. OCHOBHOI 3aKOH TMHAMUKHU BpPaIIaTEIbHOTO ABHKECHUS.

15. MowmenT uneprn. Teopema [toiirenca — Ll teitnepa. Kunernueckast 3HEprus Bpalaoomerocs Tena.

16. 3aKOHBI THAPOAIPOCTATHKH.

17. OcHOBHBIE TIOHATHS THAPOAIPOIUHAMUKY. [IBIDKEHHE MI€alIbHOM JKUAKOCTH, JIMHUK U TPYOKH TOKa. YpaBHeHue bepHyin.
18. Teuenwue Bsa3koit xuakoctu, popmyna [lyaseiiss. JlamunapHsie u TypOyseHTHbIe moTokH. Yucno PeitHonbaca.

19. N neanbHblii ra3. 3aKOHBI HeaIbHOTO ra3a. YpasHenue Kianeiipona-MeneneeBa.

20. TIpocTeiiime TepMOAMHAMHYECKHE TIPOLIECCHI HCATbHBIX Ta30B (M30TEPMUYECKUH, N300apHBIA, H30XOPHBIN, aJHa0aTHBI).
21. OcHOBHOE ypaBHEHHE MOJIEKYISIPHO-KHHETUYECKOH TEOPUHU HJIEalIbHOT'O rasa.

22. PacnpeznienieHre MOJIEKYJ HJIEalIbHOTO ra3a 1o CKOpoCTsM (pacmnpezencHne MakcBeia) ¥ B 0JIe NOTEHIMAIBHBIX CHIT
(pacupenenenue bonbimana). bapomerpuueckas ¢popmyna.

23. SIBnenus nepeHoca: quddy3us, BHyTPEHHEE TPEHUE U TEIIONPOBOIHOCTb.

24. BHyTpeHHss SHEprusl uieaabHOro rasa. Pabora TepmoauHamuyeckoii cucreMsl. KommuecTBo TEIUIOTHI.

25. TennoeMKOCTh. 3aKOH paBHOpACIIPEICIICHUS SJHEPTHH O CTETICHSIM CBOOO/IbI MOJICKYIL.

26. IlepBblil 3aKOH TEPMOJUHAMUKH.

27. O6patumble u HeoOpaTumble mporiecchl. [ukmmueckue npoueccsl. [{ukn Kapro.

28. TenyioBbIe ABUraTe N U XOJOMIbHBIE MAIMHBI. KoaQHLMEeHT MOJIe3HOTo NeHCTBUS TEIUIOBBIX MAIlIUH.

29. Bropoii 3aK0H TePMOIMHAMUKH.

30. OHTponus. Bo3pacranue 3HTpONMH IPU HEPABHOBECHBIX MpOLECCaX.

31. TpeTwnii 3aKOH TEPMOAMHAMUKH.

32. Peanbhble ra3el. YpaBHeHue Ban-nep-Baanbca. Kputudeckue napamerpsl.

33. XKunkoctu. [loBepxHocTHOE HaTsDKEeHUE kuaKkocTH. CMaunBanue. KanuiispHele siBiIeHAS.

34. Kpucramiyeckue 1 amopgHble TBepble Tena. bimkHui U qaabHUN MOPSAI0K B PACIIONIOKEHHH aTOMOB. TeIioeMKoCTh
KPHUCTaJIJIOB.

35. Bugsl ¢a3oBbix nepexonoB. Mcnapenue u konneHcauus. [Inapnenne u kpucrammzanus. YpasHenne Knaneiipona - Knaysuyca.
Tpoitnas Touka. /[uarpaMmbl COCTOSIHHS.

[TpumepHBIE BOMPOCH 9K3aMEHa:

1. Dnexrpuyeckuii 3apsa. 3akoH KynoHa.

2. HanpsikeHHOCTB 2sieKTpryeckoro mosst. Cusnosbie uauu. [Ipunuun cynepnosuiuu_|HanpsskéHHOCTD OIS PABHOMEPHO
3apspKEHHOM 1ockocTH. Hanpspk€HHOCTD 1OJIs1 pAaBHOMEPHO 3apsKEHHOTO POBOIHUKA.

3. PabGota npu nepemMelneHnH 3apsaa B dlieKTpuieckom noje. Onpenenenue noreHnuana. EquHulipl noteHuana. Pa3Hocts
noreHnuanoB. [ToreHnuan moss To4eYHOro 3apsina. DKBUIIOTEHIMAIbHbIE IOBEPXHOCTH U UX cBOicTBa. CBs3b MEXKIY
HANpPsHKEHHOCTHIO MOJIS U TOTCHIINATIOM.

4. Teopema OcTtporpazckoro-I"aycca.

5. DIEKTpUYECKOe TMOJIE TUIOCKOTO KOHJAEHCATOPa. DIEKTPOEMKOCTh. ENNHUIIBI 2IeKTPOEMKOCTH. DIIEKTPOEMKOCTH TNIOCKOTO
KoHJeHcaTopa. [lapaiienbHoe U NoCIeA0BaTEIbHOE COEIUHEHHE KOHIEHCATOPOB. DHEPIUs 3MEKTPUUECKOTO HOJIS.

6. Tomspuzamus quanekTpukoB. CBsizaHHBIE 3apsiabl. CETHETOIIEKTPUKH, TTHE303JEKTPUKH U THUPOdJIeKTpHUKH. [1be30amekTpudecknii
¢ dexr.

7. Obume cBeneHus 0 MPoBoAHMKaX. PHU3nUecKast HPUPOaa IPOBOJUMOCTH META/UIOB. 3aBUCHMOCTh COIIPOTUBIICHHUS METAIJIOB OT
Temneparypsl. IIoCTOSHHBIN TOK.

8. Croponnwue cuibl. 3akoH OMa i ygacTKa IeTH, yIeIbHOE COIIPOTUBICHNE MPOBOAHNKA. 3akoH OMa [Tl 3aMKHYTOH IIenu.

9. 3axons! Kupxroda.




10. PaGoTa 1 MOIIHOCTB 3JIEKTPHYECKOTO TOKA.

11. DnexkTpudeckuii TOK B )KUIKOCTSIX. 3aKOHBI 3JIekTponn3a Dapazaest. DneKTpoinTHIecKast AUCCOanys. TexXHnuecKkne MpuMeHEeHHs
AJIEKTPOJIN3A.

12. DnekTpuyeckuii Tok B razax. Monunsanus ra3oB. PekomOuHanums. HecaMocTosTebHBIN U CaMOCTOSITENBHBIN pa3psia. Tieronmi
paspsa. Uckposoii paszpan. Koponnsiil paspsia. yrosoit paspsia.

13. KonTaktHbie siByieHus. PaboTa BbIX0O/a 3NIEKTPOHA U3 MeTall1a. TepMO3JIEKTPHUUECKHUE SBICHUS. TepMOAIEKTPOHHAS AIMUCCHSL.
ABTo371eKTpoHHas amMuccus. DoToanexrpruueckas smMuccus. TepMosneKTpoaBIKyas cuia, 3¢ ekt [lenbrhe.

14. PazButune npeAcTaBIeHU 0 IpUpoe MaraeTn3Ma. MaruntHas HHIYKIus. 3aKoH AMIiepa.

15. 3axon buo-Casapa-Jlamnaca. Hanpsok€HHOCTh MAarHUTHOTO 110JIs1. MarHUTHOE 10J1€ IPSMOJIMHEHHOTO IIPOBO/IHUKA C TOKOM.
MarsuTtHoe nose KpyroBoro Toka. MarHuTHoOe 1oJjie COJIeHOM 1a, TOPOUa.

16. MarHuTHBIN HOTOK.

17. Paborta 1o nepemMenieHno NPOBOJHUKA C TOKOM B MArHUTHOM MoJie. [IBIKEHHE 3apsHKEHHBIX YacTUI] B MAarHUTHOM moje. Cua
Jlopenna. Dddexr Xomna. Ycekopurenu 3apsKEHHBIX YaCTHIL.

18. Ilpupona marsetnsma. JlnamMarHeTHKN U apaMardHeTUKH B OJHOPOJHOM MarHuTHOM moiie. deppomarnerusm. Temmneparypa
Kropu.

19. OcHOBHOI1 3aKOH IMEKTPOMArHUTHON HHAYKIUHU. BuxpeBsie TOKH.

20. SIBneHune caMOMHAYKUWY. B3auMHast HHAYKIHSL.

21. Tpaucdopmarop. [lepenaya 351eKTpOIHEPTHH.

22. Hezaryxatouiue xonebanus. JudpdepeHunanbHoe ypaBHEHHE TapMOHUYECKOTO KosteOanus. Maremarundeckuid MasTHUK. CKOpOCTh
U YCKOpPEHHE TaApPMOHUYECKOT0 OCUMWILIATOPA. DHEPrusi FapMOHUYECKOTO OCHUILIATOpA.

23. 3aryxatomue kosiebanus. JuddepeHnnansHoe ypaBHeHUE KOJIeOaHUI py HaTMUuK cuitbl TpeHus. Koadduiment 3aryxanusi.
Jlorapudmudeckuii 1eKpeMeHT.

24. BeinyxeHHble konebanus. [uddepennpmanbHoe ypaBHeHHE IPU HAIMYHMN BBIHYXIAtoIIeH cuibl. Pe3oHaHc.

25. IlepeMeHHbIi sneKTpudecknii ToK. 3akoH OMa /11 neneld IepeMeHHOro TOKa C OMUYECKUM COIPOTHUBIIEHUEM, EMKOCTBIO U
HMHAYKTUBHOCTBIO. M€TO/] BEKTOPHBIX JHarpamMM.

26. O6wmas xapakrepuctuka Teopur Makcseita. Tok cmemenus. [Tonnas cucrema ypaBHeHuit MakcBelia A1 3J1eKTPOMarHUTHOTO
0J1s1. DJIEKTPOMAarHUTHbIE BOJIHBI.

[IpumepHBIe BOIIPOCHI 3aueTa:

1. DnexkrpomarHuTHas npupoja cBera. ONTH4YEeCKUi U BUAUMBIN THara3oHbl 3JeKTPOMarHUTHBIX BOJIH. BoJgHOBOE ypaBHEHUeE.
CkopocTb cBeta. [lnockue u cepruiecKkue BOJIHBI.

2. Ilonspusanus 31eKTPOMarHUTHBIX BOJIH. EcTecTBEHHBIH 1 OIPU30BaHHbBIN CBET. DHEPreTHYeCKHe U OTOMETPUUECKUE BEIMUNHBI
U €IMHHILBL.

3. ucnepcus ceera.

4. OTpaskeHue U MpenoMIIeHHE INIOCKOH BOJIHBI Ha TPaHUIIE ABYX JUAICKTPHUKOB. [1ospu3aus cBeTa py OTpaKEHUHN U IPETIOMIICHUH.
VYroun bprocrepa.

5. OTpaxkeHue 1 IpeIoMIIeHHE IIIOCKON BOJHBI HA TPAHULIE ABYX IUANIEKTPUKOB. [lonHOE BHYyTpeHHEE OTpakeHne. BomokonHas
OITHKA.

6. NurepdepeHiys CBETOBBIX BOJIH. Pa3HOCTB X0/1a. Y ClIoBHS MHTEPPEPEHIIMOHHBIX MAKCUMYMOB U MUHUMYMOB. CII0COOBI
HaOr01eHNsT HHTEPQEPEHLINH.

7. nTepdepeHuns cBeTa npy OTPa>KeHUH OT TOHKUX IUIACTHHOK (TIJIOCKONapaslieNbHas IUIACTHHKA, IJIACTHHKA IIePEeMEHHOM
TOJIIKHBI ¥ Kosbla Hetorona). [IpocBernenue ontuky.

8. Ipunuun Itoiirenca-Openens. Judpakuns Openens. Judppakius Opaynrodepa. JudpakinonHas perierka.

9. Ocnogusle nousaTus Pypoe-ontuxu. I[lonsTue o ronorpaduu.

10. OcHOBHBIE MTOJIOXKEHNUS ¥ 3aKOHBI TEOMETPUIECKON ONITHKU.

11. Tonkas muH3a. [locTpoeHue U300pakeHus.

12. VcnyckaTenbHas ¥ MmoriiolnaTesbHas criocooHocTu Tena. 3akoH Kupxroga. 3akon Credana-bonbiimana. 3akon Buna. ®opmyna
[Inanxa.

13. KopmyckynsapHO-BOJIHOBOH yaiu3M. BHeurnuii poro3ddexr. YpaBHeHue DiHIITEHHA.

14. KopnyckynsapHo-BoHOBOH yanu3M. D¢ ¢ext Komnrona. JlaBnenue ceera.

15. Monens aroma Tomcona. Onbitel Pesepdopna. SnepHast Moziens atoma.

16. ITocrynarst bopa. IIpaBuio KBaHTOBaHUS OPOUT.

17. Tunore3a ne-bpoiins. BonHoBbIe cBolicTBa YacTull. BomHOBas QyHKIHSL.

18. CootHouleHue HeonpeneneHHocTel I'elizenbepra. Ypasuenue llpéaunrepa.

19. KBanToBaHue sHepriuy 1 MOMEHTa UMITyJIbca. KBaHTOBBIE UHICTA.

20. ITpoxokieHne YacTHI Yepe3 NOoTeHIUaNbHBINH Oapbep. ['apMOHUYECKUii OCIMILIATOP.

21. Atom Bogopoaa. MynbTHIIIETHOCTE CIeKTpOB. CIIMH AJIEKTPOHA.

22. [punnun [aynu. Pacripenenenne 31eKTPOHOB 10 SHEPTETHUECKUM YPOBHAM aroMa. [leproanyeckas cuctemMa 3JIEMEHTOB
Meneneesa.

23. Dueprust MoneKy. Buabl ciekTpoB Monexy.

24. CrioHTaHHOE U BBIHYXJeHHOe u3iyuenue. JIazepsl. IHBepcHas 3aceneHHOCTh. [IpuHim paboThl 1 KOHCTPYKLMH J1azepa. CBolicTBa
JIa3epHOTO M3Iy4YEHHS.

25. CocTaB U XapaKTEpPUCTHKHA aTOMHOTO siJipa. DHEPrusi CBA3H sIep.

26. EcTecTBeHHas: M MCKYCCTBEHHAs PaIMOAKTUBHOCTD. Alb(a-, 6eTa- 1 ramma-pacma.

27. SAnepubie peakuuu. LlenHble peakiuu. Vcnoabp3oBaHue siaepHO sHepruu. TepMosiepHble peaKiyu.

28. OcHOBHBIE BU/Ibl YACTHLL, METO/IBI UX perucTpanuu. CrucreMaTruka 3JeMEHTapHbIX YaCTHII.

29. Tuns! B3aumoaeiictaus. Ksapku.




5.4. IlepeuyeHb BU/I0B OLIEHOYHBIX CPEICTB

Tect "Mexanuka"

Kontponbhas pabota o teme "MexaHuka"

Tect "MonekyinspHas pU3MKa U TEPMOJUHAMUKA"

Y CTHBIN OIPOC MpH 3aiuTe 1a00paTopHbIX padoT.

Tect "DnexrpudecTBo”

KontponbHas paboTa o teme "IaeKTpruuecTBo"

Tect "Marnerusm"

Tecr "BonnoBas onTuka"

Tecr "KBanToBas onTuka"

Tect "DneMeHThl KBaHTOBOH (pu3uku. Pusuka aToma"

Hrorosas KOHTpoJIbHAs paboTa.

3ayer.

OK3aMeH.

CornacHo «IlonoxxeHuo o 6a/LIbHO-PEUTUHIOBOM cHcTeMe oLieHKH ycneBaeMocTu cTyaeHTos 'OY BIIO KPCYVY or 6 centsa6ps 2014
roza» Bce (GOPMBI TEKYIIEro, pyOeKHOTO U TPOMEKYTOYHOTO KOHTPOJIS, MPEAYCMOTPEHHBIE paboyeli MporpaMMoii, OLICHUBAIOTCS B

6amnax. JucuuniMHapHble MOAYIH, (GOPMBL TEKYLIET0, PYOEKHOI0, IPOMEXKYTOUHOI'O KOHTPOJLA U IIKala 6ajioB, 10 KOTOPBIM OHU
OIICHUBAIOTCS, OTpaxkeHbl B TexHoMornueckon kapre nucuuruinisl (Ipunoxenue 12).

ITxans! oneHuBanys npuseaeHs! B [Ipunoxenun 13.

[epeveHs 3a1aHmii A1 CAMOCTOSTENLHOU paOOTHI CTYICHTOB MpeacTaBicH B [Ipunoxenun 14.

6. YHAEBHO-METO/JUYECKOE U THOOPMAIIMOHHOE OBECIHHEYHEHWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemas qutepatypa

6.1.1. OcHoBHas JiUTepaTypa

ABTODBI, COCTaBUTENU 3arnaBue W3narenscTBO, O

JI1.1 |H.B. CaBenbes. Kypc obmeii dpusuku. B 3-x romax. T.1: MexaHuxa. CIIO.: JIanb 2008
MonekynsipHast Gusnka: y4eOHHK

JI1.2 |Casenses 1.B. Kypc o6meit pusukn: B 3-x 1. T.1. Mexanuka. Konebauus u M., Hayka 1970
BOJHBL. MoseKkyisipHas Gpu3uka: YueOHoe nocodue

JI1.3 |Bombkenmreiin B.C. COopHuk 32124 110 o01eMy Kypcey ¢usuku: s cryn. Tex.By308.:|CI16.: Kumxubiid mup 2006
3aauHuK

JI1.4 |U.B. CaBenben Kypc ob6meit pusuku. B 3-x romax: yueObnuk. T.2: CII6.: JIans 2007
DJeKTpruYecTBO U MarHeTu3M. Bomnubl. Ontrka: Y4ueOHUK

JI1.5 |U.B. CaBenbes. Kypc o6meit pusuku. B 3-x romax: yueOnuk. T.3: KBantoBas  |CII6.: Jlanp 2008

onrtuka. AtoMHas ¢pusuka. dusuka TBeproro tena. Gusnka
ATOMHOTO SIIpa U 3JIEMEHTAPHbIX YacTHIl Y YeOHUK

JI1.6 |Tropun F0.U., YepHoB |Dusuka. Mexanuka: YueOHUK CII6.: JTans 2008
N.I1., Kproukos 1O.1O.
JI1.7 |Craponybuesa I'.IL., Kypc nexuuii o ¢usuke. Mexanuka, MoneKyspHas GpU3HKa, 2017
Xamenko A.A. TEPMOJIMHAMUKA. DIICKTPUYECTBO M MArHETH3M: yueOHOe
nocobue
JI1.8 |AiitumberoBa A.H., OnTuka. D1eMeHTH KBaHTOBOM Teopru. OCHOBBI aTOMHOM 1 bumkek: U3n-8o KPCY 2017
Kaiipeies H.K., anepHoi Gpusuku: yueOHoe nocobue 1t cryneHros ETO
Jlanoukuna T.M.
JI1.9 |Mumenxko A.C., Kpartkwuii kypc nexiuii 1o MexaHuke: ydeOHoe mocooue bumkek: U3n-8o KPCY 2017
Muenxo C.C.
6.1.2. JlonosiHuTeIbHAS JUTEpPaTypa
ABTOpBI, COCTaBUTEIHN 3arnaBue W3narenscTBo, rof
J12.1 |Hernad A.A., Kypc ¢pusuku: YueOHHK M.: Boicu. mik. 2002
SIBopckuii 5.M.
J12.2 |CuByxun JI. B. OO6mwuii kypc ¢pusuxu. B 5 1. 1. 2. TepmoauHamuxa u M.: ©U3MATJIAT 2003
MoJieKyisipHast pusnka: YueOHoe nocodue
JI2.3 |CuByxun /I. B. OO6uwmii kypc pusuku. B 5 1. T. 3. Onekrpuyectso: YuedHoe M.: PUSMATIIUT 2002
nocoOue 1Jisi By30B
J12.4 |Huxepos B.A ®usuka. COBpeMEHHBIN Kypc: YUeOHUK M.: TamkoB u K 2016.
JI2.5 |A.T. Yerepuxosa, A.H.|O0mwmii kypc Gpusuku: YueOHO-METOJYeCKOe ITocodue st Bumikex.: Uzn-so KPCY 2006
AliTumMOeToBa CTYACHTOB 3a04HOT0 00yueHus (5,5 ner)

6.1.3. MeTtoaquueckune pa3padoTku

ABTODBI, COCTaBUTENU 3arnaBue W3narenscTBO, TOI




ABTOpBI, COCTaBUTENHN 3arnaBue WznarenbcTBO, TOX
JI3.1 |A.H. AiitumbGeroBa, JlaGopaTopHbIii MPAKTHKYM 10 MEXaHUKe: Y4eOHO- bBurkek.: Uzn-so KPCY 2005
A H. Epmunikus, O.b. |Meronuueckoe nocodue
Kynym6aes, C.C.
MueHko
JI3.2 |AvitumberoB A.H., Metoandeckre ykazaHus K 1a00paTOpPHBIM paboTaM Mo Bumikex: M3n-so KPCY 2000
Mumenko C.C., MEXaHUKe: METOJMYECKHE yKa3aHUs
Cemenos B.D.,
Jleneskun B.M.
JI3.3 |Ammapun I'.B., Metoandeckre ykazaHus K J1a00paTOpHBIM paboTaM Mo Bumkek: M3n-8o KPCY 2001
Henuncos I'.C., SJIEKTPUIECTBY M MAaTHETH3MY: METOINIECKHIE YKA3aHUS
Kaiipsies H.K.,
Mumienko H.®.,
JleneBkun B.M.
JI3.4 |bapakanosa C.B., Metoandeckre ykazaHus K 1a00paTOpPHBIM paboTaM Mo bumkek. U3-Bo KPCVY 2001
Epmumixun A H., MOJIEKYJISIpHOH (u3HKe: MeToAudecKoe nocobue
Mumenko C.C.,
Cnobonaniok B.C.
JI3.5 |AvitumberoB A.H., Metoandeckre ykazaHus K 1a00paTOpPHBIM paboTaM Mo Bumikex: M3n-so KPCY 2000
Mumenko C.C., MEXaHUKe: METOJMYECKHE yKa3aHUs
Cemenos B.D.,
JleneBkun B.M.
JI3.6 |Ammapun I'.B., JlaGopaTopHbIii MPAKTHKYM IO JIEKTPUYECTBY, MarHeTuamy U |Bbumkek: M3a-so KPCY 2015
Kaiipsies H.K., (hU3MYECKUM OCHOBAM 3JIEKTPOHUKU: YUeOHO-METOA. ocobue
CxpurHuKOoB A.A.
JI3.7 |dynnuxosa H.I1., Onruka. Y. 2: Meroz. yka3anus K J1a0. paboTam bumkex: M3a-80 KPCY 1999
TapanoB A.T".,
Tpanuupse H.®.
JI3.8 |dynnukosa H.I1., JIabopaTopHbIi NpakTUKYM II0 onTHKe: YdyeOHo-MeToaudyeckoe |bumkek: M3a-so KPCY 2007
Tpanuusia H.O. nocobue
6.2. [lepeyens pecypcoB HH(POPMALIMOHHO-TeIeKOMMYHHKANIMOHHOH ceTn ""UHTepHeT"
31  |IPR-books www.iprbookshop.ru
32  |Caiit kadeapbl PU3NKHE ¥ MUKPOIIICKTPOHUKU www.physics.krsu.edu.kg
6.3. Ilepeyenb MHPOPMALMOHHBIX M 00Pa30BaTe/ILHBIX TEXHOJIOIHil
6.3.1 KoMneTeHTHOCTHO-OPHEHTHPOBAHHBIE 00pa3oBaTe/bHble TEXHOJI0THU
6.3.1.1|Tpaguunonnsie 00pa3oBaTeNbHbIE TEXHOJIOTUN — TEXHOJIOTUH, OPUEHTUPOBAHHBIE IIPEKE BCETO HA COOOIIEHNE 3HAHUHN U
CrIoco00B AEHCTBYI, TepeiaBaeMBbIX YJaIlUMCsl B TOTOBOM BHAE M IPEIHA3HAUYCHHBIX AJIsl BOCIIPOU3BOIAIIETO YCBOCHUSI.
IIpennonararor, 4TO NMeNaror sBJIETCS €AMHCTBEHHBIM HHUIIMATUBHO JEHCTBYIOIINM JIMIIOM y4eOHOro nporecca. K Hum
MOT'YT OBITh OTHECEHBI JIEKIIUH, CEMHHAPHI, 1a00paTOpHBIE PAOOTHI PENPOIYKTHBHOTO THIA H T.1.
6.3.1.2|VIHHOBaIIMOHHBIE 00Opa30BaTEbHbIC TEXHOJIOTHH — 3aHSATHS B UHTEPAKTUBHON (opMe, KOTOpbIE (POPMHUPYIOT CHCTEMHOE
MBILIUIEHHS U CIIOCOOHOCTh T€HEPUPOBATH HJIEH IIPU PEIICHUH Pa3IMuHBIX TBOpUYecKuX 3aja4. K ¢popmam nHTEpaKTHBHBIX
JIEKLUH, TPUMEHAEMbIX B PaMKaX JTUCLUIIIMHBI, OTHOCSTCS: JeKIUsI-0ecena, IeKINA-TUCKYCCHSL, JIEKINS ¢ pa3dopoM
KOHKPETHBIX CUTYalluil.
6.3.1.3|JIexnus-6ecena, UM «IHANIOT C ayJUTOPUECH», IBISICTCS HanOoJIee paCpOCTPAHEHHOW U CPABHUTEIBLHO MPOCTON GOpMOit
BOBJICUEHHSI CTYZICHTOB B y4eOHBIN mpouecc. OTa JIeKLUUs IpeAnoaraeT HeroCpeICTBEHHbIH KOHTAKT IIPEToIaBaTes ¢
ayauTopueil. [IpenmymiecTBo JeKIMU-OeceIbl COCTOUT B TOM, YTO OHA TIO3BOJIAET NPUBJICKATh BHUMAHHE CIyIIaTenei K
HauboJiee BaXKHBIM BOIIPOCAM TEMBbI, OIIPEICIIATH COACPKaHUE U TEMIT N3JI0KEHUS y4eOHOro MaTepHuaja ¢ y4eToM
0coOeHHOCTEH 00ydaeMbIX.
6.3.1.4|JIexuus-auckyccus. B otiimune ot nekiuu-0ece/pl 371ech NPEnoaBarTelib Py U3JI0KEHUH JISKIIHOHHOTO MaTepuala He
TOJIBKO HCIIOJIB3YET OTBETHI CIIylIaTesneil Ha CBOM BOIIPOCHI, HO M OPraHu3yeT CBOOOHbIH 00MEH MHEHUSIMH B HHTEpBajlax
MEXKLy JTJOTHUECKUMHU Pa3aeTaaMu.
6.3.1.5|Juckyccust — 3TO B3aUMOACHUCTBHE MPETIOAABATENS M y4alllerocsi, CBOOOIHbIH 00MEH MHEHUSMH, UICSMH U B3TJISAaMH 110
HCCIIeIyeMOMY BOIIPOCY. DTO OXKUBIIAET Y4€OHBIH MPOIIECC, aKTUBU3UPYET TIO3HABATEIbHYIO JESATEIbHOCTD ayAUTOPHH U,
YTO OYCHb BAXKHO, TIO3BOJISET MPEIIOAABATEIIIO YIIPABIATH KOJUIEKTUBHBIM MHEHHEM TPYIIIBI, HCIIOJIB30BATh B LIENSIX
yOexaeH s, TPEOJOICHHSI HETaTUBHBIX YCTAHOBOK U OIIMOOYHBIX MHEHHH HEKOTOPBIX 00y4aeMBbIX.
6.3.1.6|1To xo1y IEKIMU-TMCKYCCUHU TIPENOAAaBaTENb IPUBOJAUT OTAEIbHbIE PUMEPHI B BU/IE CUTYAIUil MIM KPATKO

chopMyIMpPOBaHHBIX MPOOJIEM M MpeJIaracT CTyIeHTaM KOPOTKO 00CYAUTh, 3aTeM KPaTKHUi aHAJIN3, BBIBOBI M JICKIIHS
TIPOAOIIKAETCSL.




6.3.1.7

Jlekuyst ¢ pa360poM KOHKPETHBIX CUTyauuid. JlaHHas ieKius 1o GpopMe moxoxka Ha JISKIHIO-THCKYCCHIO, OJIHAKO, Ha
00CyXIeHHE MPEroJaBaTelib CTABUT HE BOIPOCHI, @ KOHKPETHYO CUTYaLHi0. [103TOMY H3/I0)KEHHE €€ TOIDKHO OBITh OYCHB
KpaTKUM, HO COJCPKaTh JIOCTATOYHYIO HH(POPMAIIHIO JUTS OLCHKU XapaKTEPHOTO SBJICHHS 1 00CcykaeHus. CiyiaTenn
AHATTU3UPYIOT U 00CYKAAIOT 3TH MUKPOCUTYAIIMU M 00CYXIAI0T X cO00IIa, BCEH ayTUTOPHUEIi.

6.3.1.8

K ¢dbopmam uHTEpaKTUBHBIX JIJAOOPATOPHBIX U MIPAKTHYECKUX 3aHATUN, IPUMEHIEMBIX B paMKaxX AUCLUILUIUHBL, OTHOCATCS:
TBOPYECKHE 33IaHuUsT; pab0Ta B MaJbIX TPYIIAX; pacUeTHBIE IPAKTHIECKHE PaOOTHI; MOATOTOBKA MIPE3EHTAIIMH HTOTOB
pabots! B Microsoft Office Power Point.

6.3.2 IlepeuyeHb MHGOPMALMOHHBIX CIPABOYHBIX CHCTEM M POTPAMMHOIO o0ecnedeHust

6.3.2.1

IPR-books.ru

6322

Caiit kadeapsl GU3UKU U MUKPOIJICKTPOHUKHU

6323

TTopran polpred.com

6324

Certb akanemuyeckux 0nbanorexk Keipreizcrana

6.3.2.5

EnvHoe 0kHO JocTyma K 00pa3oBaTebHBIM pecypcam

6.3.2.6

YHI/IBepcapI/IyM — OTKpbITasA CUCTEMA IJICKTPOHHOI'O 06pa30BaHI/I$I

6.3.2.7

OTkpbIThIH 00pa3oBarenbHblil Buneonopran UniverTV.ru

6.3.2.8

Jlextopuym TV

6.3.2.9

Hanuonanbsnelil oTkpeITelld yHUBEpcuTeT MHTYUT

6.3.2.10

Edward Elgar Journals&eBookst

6.3.2.11

IMF eLibrary

6.3.2.12

Intellect Journals

6.3.2.13

IOP Science

6.3.2.14

New England Journal of Medicine

6.3.2.15

Royal Society Journals

6.3.2.16

Sage Premier

6.3.2.17

ba3br janaeix EBSCO

6.3.2.18

MupoBas udpoas 6ubiuoTexa

6.3.2.19

JupekTopus KypHaJIOB B OTpbITOM foctyne DOAJ

6.3.2.20

baza manapix AGORA

6.3.2.21

Baza manneix HINARI

6.3.2.22

ba3za nanneix UHcTuTyTa @Usuku

6.3.2.23

KopriopaTuBHBIN 31eKTPOHHBIN peno3utopuii aBTopedeparos aucceprauuii (KPAI)

6.3.2.24

OnexTpoHHsblii Katanor 6ubnuorexu KPCY

6.3.2.25

Hudposas konnekuus KumkHbIX namMsTHUKOB KbIpre3cTana

6.3.2.26

HoBass mmreparypa Keipreiscrana

6.3.2.27

Bupryanbnas HaydHas 6ubnuoreka KP

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJINHBI (MOAY JIS)

7.1

JEeKIUOHHAs ayauropus Ha 80 nocagounsix MecT (kopiyc 3 aynuropus 407);

7.2

ayAUTOpUM AJIs IPOBEACHUS IPAKTUUECKUX U 1a00OpaTOpHBIX 3aHATHH (kopyc 3 ayauropus 405, 406, 404, 412);




7.3

KOMIIBIOTEPHBIE KJIacChl (¢ MOJKIIOUeHHEM K MIHTepHeT-ceTn) JUIs MHIUBHIyaJIbHOM CaMOCTOSATENbHOM paboThl CTYJEHTOB,
MOJIrOTOBKH TIOMAIIIHUX 33JaHUH, NPE3eHTalni, MUCbMEHHBIX paboT (kopnyc 3 ayautopus 413);

7.4

KOMIUIEKC MYJIBTHMEANIHOTO 000pynoBaHUs (KOMIBIOTED, IPOEKTOP U 9KPaH) IS IPOBEICHNUS JIEKINH U IPe3eHTalNH;

7.5

CONHAJIBHBIC CETH, MECCCHIKEP, JJICKTPOHHAA ITOoYTa.

7.6

Ilepeuens neMoHCTpanuii:

7.7

MEXAHUKA

7.8

1.HeMOHCTpaHI/II/I COyAapeHUs 11apoB.

7.9

2.3aK0H COXpaHEHHS UMITyJIbCa.

7.10

3.Z[CMOHCTpaL[I/IH C IIOMOIIBIO CKaMbH }KyKOBCKOFO 3aKOHA COXPAaHCHNUA MOMCHTA KOJIMYCCTBA ABHIKCHUA.

7.11

4.Masrtauk O6epOexa.

7.12

5.IIpoBepka BToporo 3akoHa HeroToHa.

7.13

6.1ueprus Tem.

7.14

7.JleficTBHE CHJT HHEPIMHU TIPH BPAIIATEIHHOM JIBIKEHUH.

7.15

8.Cuna Kopuomnuca.

7.16

9.Masthuk ®yko.

7.17

10.MoOMEHT MHEPLIUU, MOMEHT CHJIBL.

7.18

11.Bunel nedopmanuu: pactskeHUe, CABHT, KPYUYCHHUE.

7.19

12.KonebaTenbpHbIE W BOTHOBBIE JBIKCHHS.

7.20

13.Iloniepeunbie 1 TPOAOIHHBIE BOJIHBI.

7.21

MOJIEKYJISIPHA A OU3NKA

7.22

1.HeMOHCTpaHI/I$I OCHOBHBIX I'a30BbIX 3aKOHOB JJIsI UACAJIBHOI'O ra3a.

7.23

2.Ilcuxpomerpsl ABrycra, Accmana, JlamOepra.

7.24

3.Habop mopeneii a1l IeMOHCTPUPOBAHUS TOBEPXHOCTHOTO HATSHKEHHSI HKHIKOCTEH.

7.25

4.Hepez[aqa TCIJIOTHI U3JTyUCHUCM.

7.26

5.Anunabaruueckoe cxaTre(BocCIuIaMeHeHUE 3Gupa).

7.27

6.Mojenu TeIIOBbIX JABUraTeNel: TapoBasi MallliHa, apoBast TypOuHa, JIBUraTelb BHYTPEHHET0 CropaHusl, TeIIoBas
MammHa CTUpIUHTA.

7.28

7.Mojenb Ui AEMOHCTPAIHA OAPOMETPUUECKOTO AaBJICHUSI.

7.29

S.MO,HCJ'II/I KPUCTAIIMICCKUX PCIICTOK TBEPAbIX TCJI.

7.30

9.MonekynsapHoe CLeIICHHE.

7.31

OJIEKTPUYECTBO 1 MATHETU3M

7.32

1.3apsKa 35eKTpOMETpa MONI0KUTEIbHBIM U OTPULIATEIbHBIM 3apsilaMU.

7.33

2 Humuanp dapanes

7.34

3.HelicTBUE OCTpHSL.

7.35

4.2nexTpocTaTHyecKast HIYKIH.

7.36

5.Binusiaue IIPpOBOAHHMKA U JUIJICKTPHKA Ha Bapﬂ)KCHHHﬁ QJICKTPOMETDP.

7.37

6.M3mepenue 3apsa CHITOTO C pa3HbIX TOYEK IPOBOJIHUKA.

7.38

7.M3mepenue nmoTeHnuana 3apssKeHHOTO IPOBOIHUKA.

7.39

8.0OmBITH ¢ Ppa3aBUIKHBIM KOHACHCATOPOM Ha 3JICKTPOMETPE.

7.40

9.3aK0H paBeHCTBA 3aps/10B.

7.41

10.B3anmozpeiicTBrE 3apsiioB.

7.42

11.3apsiaka mucka MOJOKUTENBHBIMA 3apsiIaMH.

7.43

12.PacrnipenencHue 3apsaoB Ha AUCKE 3eKTpodopa.

7.44

13.EMKOCTb KOH/IEHCATODA.

7.45

14.Baustaue JUDJICKTPUKA Ha EMKOCTh KOHAEHCAaTOopa.

7.46

15.2OnexTpudeckuii BeTep.

7.47

16.2OnexTpudeckoe mojie MeXIy JUCKaMHU KOHJEHCAaTopa.

7.48

17.YCcTpoiicTBO CTYIIEHUATOTO peocTaTa.

7.49

18.0nekTpuyeckoe 1oJjie MeXy TOYEUHBIMH 3JIEKTPOJAAMHU.

7.50

19.0nekTpudeckoe rmojie MeXy IUIACTHHAMM.

7.51

20.0TCcyTCTBHE MO BHYTPU YEINHEHHOTO 3apsDKEHHOTO MPOBOHUKA.

7.52

21.3axon Oma a7 y9acTKa Lemnu.




7.53 22.HOCJ'I€)IOB21T€J'IBHO€, napauIeJIbHOC U CMCIIAHHOC COCJUHCHUE IIPOBOIHNKOB.

7.54 23.0l'lp€)IeJ'IeHI/I€ HamnpspKEHUs, CUJIbI TOKA U COMPOTHUBJICHUA IPU PA3JIMYHBIX COCAUHCHUAX YIaCTKa U O6HIGI71 OeIu.

7.55(24.T1epsbriit 3akoH Kupxroda.

7.56|25 . Ilputspkenue npeaAMETOB K HA3JIEKTPU30BAHHOMY Telly.

7.57]|26.2nexrpoeMkocTh Tel. CynaraHbl. MasTHUK.

7.58|27.Pacnpenenenue 3apsAa0B Ha HOBEPXHOCTH U BHYTPH IIPOBOIHUKA.

7.59]28.IloTennnan 3apsKEHHOTO POBOIHUKA.

7.60129.Onextpuueckoe mone. CUIOBbIe THHHUH.

7.61130.3aBUCHMOCTB CONIPOTUBIICHUST TPOBOJHUKOB OT UX ITAPaMETPOB

7.62131.MaruuTtHoE€ 10Jie TOKa.

7.63(32.IIpoBOIHHUK C TOKOM B MAarHUTHOM TIOJIE.

7.64|33.HayKIMOHHBIN TOK.

7.65]34.I1poBepka npaBuia Jlenma.

7.66|35./leiicTBHEe MarHUTHOTO TOJISI TOCTOSTHHOTO MarHuTa Ha MPOBOJ C TOKOM.

7.67|36.1IpoxoxIeHUE HIEKTPUIECKOrO TOKA Yepe3 BO3AYX IIPU IOCTEIEHHOM Pa3psKEHHUH.

7.68(37.Buxpessie Toku (Toku Dyko).

7.69(38.B3aumoseiicTBue TOKOB B 00MOTKaX TpaHC(HOpMaTOpoB.

7.70139.Toku BEICOKOW 9aCTOTHI, CBEUEHNE BTOPHYHON KAaTYIIKH.

7.71140.Toku BBICOKOI 4aCTOTbI, CBE€UEHHE UHAUKATOPHBIX JIAMIL.

7.72141.Toku BbIcoKOil yacToThL. IIpoxoxkaeHUE Yepe3 AUIIEKTPUK.

7.73|42. B3aumozneiicTBUE NapalieNbHbIX TOKOB.

7.74143 .MarautHoe moJjie ToKa.

7.75|BOJIHOBASI 1 KBAHTOBA I OIITUKA

7.76|1.Tonkas nuH3a.

7.77|I1nakaTer:

7.78|1.OCHOBHBIE €AUHUIIBI MEXIYHAPOJHON CUCTEMBI U3MEPEHUI.

7.7912.Metanmnueckas CBS3b.

7.80(3.00MeHHast CBA3b.

7.81|4.I1oBepXHOCTHAS SHEPIHUSL.

7.82|5.Ceuenus kpucrauorpapuaecKux miIocKocTeil.

7.8316.MozaenpHBIE TETIOEMKOCTH T'a30B MPH MOCTOSHHOM JaBJICHUU.

7.84|7.Tpoiinbie TOUKH HEKOTOPHIX BEIIECTB.

7.85(8.KoadurpeHT TEroBoro pacuMpeHus HEKOTOPBIX TBEPABIX TEJ MPH aTMOCPEPHOM JIABICHHH.

7.86(9.TemneparypHas 3aBUCUMOCTb TEIUIOEMKOCTH TBEP/BIX TEIL.

7.87(10.duddy3us ra3os, BI3KOCTH Ia30B.

7.88(11.M30Tepmbl Ban-nep-Baanbca u 00nacTu pa3nuyHbIX COCTOSIHUI BellecTBa Ha nuarpamme PV.

7.89112.TemnepaTypsl KUIIEHUS, IUIABJICHUS U KPUTHUECKHE TTapaMeTPhl HEKOTOPHIX BEIIECTB.

7.90|13.HekoTopsie MONIEKYIIPHBIE XapaKTEPUCTUKN Ta30B.

7.91|14.leopmarnys ciBUra B KpUCTaILIe.

7.92|15.11nacTuHYATEIA POTOPHBIA HACOC.

7.93(16.0OcHOBHBIE MJIOCKOCTH B KYOMYECKO# peleTKe.

7.94(17.TIpocTpaHcTBeHHAs pelIETKA U €€ IUIOCKOe H300pakeHHe.

7.95(18.BunToBas nuciiokanus, KpuBasi JUCIOKALH.

7.96|19.ledexts! no @penkento u lloTTke.

7.97120.YcTaHOBKA [JIs IOTY4€HUs BLICOKOTO BaKyyMa.

7.98]21.Pemetku bpage.

7.99(Buneodunbmel o paznenam Gusuku (u3narenbcto MI'Y):

7.100|MexaHunKa;

7.101(MonekynspHas GpU3MKa U TEPMOJUHAMUKA,

7.102|21eKTpUYECTBO U MArHETU3M;

7.103|BonHoBas ¥ KBAaHTOBAsI ONTHKA,

7.104|KBanToBas Gusnka u pusmKa sapa.




7.105

KunopunbMer:

7.106

XuMHuueckue peakuunu;

7.107

OJNEKTPOIUTHI U HEAJIEKTPOJIUTHI;

7.108

[lerounBIe METAILTHL;

7.109

Jedopmanuys 1 pacTsHKeHHE;

7.110

Ilapsl 1 UX CBOMCTBA;

7.111

KaHI/IJ'IJ'I}IpHI:Ie SIBJICHUA.

7.112

JlaGopaTopHbie YCTaHOBKH:

7.113

VYyeOnas nadoparopusi « MexaHUKU U MOJICKYIISIPHOH Qu3nKm»

7.114

I/I3MepeHI/Ie JIMHEHHBIX pa3sMepoB U 00BEMOB TEII C TIOMOLIBIO MITAHI CHIIUPKYIJIS.

7.115

I/I3MepeHI/Ie JIMHEHHBIX pa3MepoB TEJ € IOMOILIbIO MUKPOMETpA. CraTucTudeckas o6pa60T1<a Pe3yJIbTaTOB H3MepeHHI>i.

7.116

Omnpenenenre TMHEHHBIX pa3MEPOB C TOMOIIBIO KPYTOBOM HIKAJIEI.

7.117

Onpeaenenue I0MAAHX 10 MIAHY WM KapTe ¢ TOMOILBIO INIaHUMeTpa

7.118

Onpez[eneHHe KOOpAWHAT LCHTPA TAXKCCTU JIMHEHHBIX U TJIOCKUX TEIl

7.119

Omnpenenenue MOMEHTa HUHEPIUU U IpoBepka TeopeMsl I toiirenca-1lIteiinepa METO10M KpYTHIIbHBIX KOJeOaHUil

7.120

I/I3y‘{eHI/Ie BpamaTeJIbHOTO ABMXKCHHUSA HAa MasATHUKE O6ep6eKa

7.121

Omnpenenenre MOMEHTa HHEPIMH MassTHUKa MaxkcBemna

7.122

M3yuenne 3ak0HOB ABMKEHUS T IIPU IOMOIIM YHUBEPCAIbHOM MalllMHbI ATBY1a

7.123

N3yuenne konebanuii Hu3n4ecKoro MasiTHUKa

7.124

I/I3y‘{eHI/Ie BBIHYXXJICHHBIX KoJieOaHUI MasTHHKA C )IBH)I(yHIefICSI TOYKOH noJaBeEca

7.125

Omnpenenenue K03 PUIEHTA TPEHUS KaueHUs

7.126

HccnenoBanue nonepedHbix KONeOaHuit CTpyHbI

7.127

W3zy4yenue coOCTBEHHBIX W BBIHYKIECHHBIX KOJICOAHHH MPY>KUHHOTO MAsITHUKA

7.128

Onpe)leneHI/Ie MOMECHTA MHCPIU MaxXOBOI'0 KOJIECa U CUJIbI TPCHHUS B OIIOPE

7.129

Onpenenenue abCONMIOTHON U OTHOCUTENILHOM BJIAXKHOCTH.

7.130

OnpeneneHI/Ie KOB(b(bI/IHI/IeHTa TTOBEPXHOCTHOI'O HATSKCHUS XXKUIKOCTH

7.131

Omnpenenenue Kod3QGuIeHTa BHYTPEHHET0 TPEHHS )KUAKOCTH 110 MeToxy CTokca

7.132

N3yuenue 3aBuCMMOCTH KO3 (YUIIMEHTA MOBEPXHOCTHOTO HATSHKEHHSI PACTBOPA OT €ro KOHICHTPALUK U TEeMIEpaTyphl Mo
metony PeOunnepa

7.133

I/I3y‘{eHI/Ie npouecca KpucCTtauin3dannu

7.134

OnpeneneHI/Ie qucia ABoraz[po MCTOJAOM Ha6J'IIO)1€HI/I$I paciipeacjICHNs YaCTUIl B IIOJIC CUJIbI TSXKCCTH

7.135

Onpenernenue yAeIbHOM TEIIOThI TApOo0Opa30BaHKsl BOIbI

7.136

Onpezenenue yaeabHONW TEMI0EMKOCTH KUIKOCTH U TBEPJOTO Teja C MOMOIIBIO AIEKTPOKaJIOPUMETpPa

7.137

Omnpenenenue nokasareis aguadats! y=Cp/Cv 110 CKOPOCTH 3ByKa B rase

7.138

Omnpenenenue cpeHell JUIMHBI CBOOOAHOrO mpodera u 3¢ GEeKTUBHOrO AUaMeTpa MOJIEKy BO3AyXa

7.139

Onpenenenue kodpuineHTa 00bEMHOT0 PACIIUPEHHS )KUIKOCTH

7.140

Onpenenenue kodppuineHTa 00bEMHOTO paCIIUPEHHS ra3a

7.141

Omnpenenenue cpenHero kodddunrenta IMHEHHOTO PacIINPEHNs METAIIOB

7.142

OnpeneneHI/Ie OTHOLICHUS YACIBbHBIX TEIJI0OEMKOCTEHN ra3oB Cp/CV METOJAO0M Knemana u He30pa

7.143

I/I3y‘{eHI/Ie Ia30BbIX 3aKOHOB JJIs1 UACAJIBHOI'O I'a3a

7.144

Onpez[eneHHe IIJIOTHOCTH JKUAKUX U TBEPABIX TCJI METOAOM IT'MAPOCTATUYCCKOTO B3BCIINMBAHUA U C TIOMOIIBIO ITMKHOMETpPA

7.145

Onpeaenenue MIOTHOCTH U TEMIIEPATypHOI 3aBUCUMOCTH IVIOTHOCTH YKUAKOCTH € IIOMOIIBIO apeoMeTpa

7.146

VYyeOnas maboparopusi « DNEKTPUIECTBA U MATHETU3MAY

7.147

I/ISy‘{eHI/Ie QJICKTPOCTATHICCKUX noJiek

7.148

I/I3y‘{€HI/I€ 3aBUCHUMOCTH COIIPOTHUBJICHUS IIPOBOAHUKOB OT TEMIICPATYPhI

7.149

M3yuenne 3aBUCMMOCTH CONPOTUBIIEHUS 3JIEKTPOIUTOB OT TEMIIEPATypPbI

7.150

I'panynpoBanue BoJIbTMETPA U aMIepMeTpa

7.151

OnpeneneHI/Ie EMKOCTH KOHJEHCAaTOpa OaJNTNCTUYCCKUM raJibBaHOMETPOM

7.152

HSMepeHI/Ie HaHpﬂ)KéHHOCTI/I MarduTHOIO I10JIsA COJICHOHJa Ha €TI0 OCH

7.153

I/ISy‘{CHI/Ie MOJIYIIPOBOAHUKOBOI'O JUO4a

7.154

Omnpenenenre TOpU30HTAITBHON COCTABISIONIEH MarHUTHOTO TMOJIsT 3eMITu

7.155

W3zydenue paboTHI HOIYIIPOBOAHIUKOBOTO BEIIPSIMHUTEIIS




7.156

H3ydyenue paboThl BaKyyMHOI'O TPUOAA

7.157

I/ISy‘{eHI/Ie SIBJICHHS] B3aUMHOM WHAYKOHA

7.158

Wzmepenne kod¢hhuIienTa CaMOMHIYKIMH, EMKOCTH M IPOBEpKa 3akoHa OMa [UIs MepeMEeHHOT0 TOKa

7.159

M3yuenue raapBaHOMeTpa MarHUTORJIEKTPHUUECKON CUCTEMBI

7.160

I/I3y‘{€HI/I€ )IHHaMPI‘IeCKOfI NETIN NepEeMarnniIrMBaHus IJIst (beppOMaFHeTI/IKOB

7.161

I/ICCJ’ICI[OB&HI/IC MAarHuTHBIX TOJIeH MAarHuTOMETpOM C IaTYUKOM Xouna

7.162

Onpenenenue yenbHOTO 3apsiia J1€KTPOHA METO0M MarHeTpoHa

7.163

N3zy4enue konedaTebHOTO KOHTYPA

7.164

N3yuenue 3aTyxamomux kojaebaHuii B KojaeOaTeIbHOM KOHTYpE

7.165

IIpoueccel 3apsaa u paspsaa KOHAEHcaTopa

7.166

Kann6p0131<a JaT4ruKa XoJ1a B MAarHUTHOM TI0JI€

7.167

ITornomenue cBera MOIyNnpoBOAHUKAMU

7.168

W3znydyenue sHepruu B noJIynpoBOIHUKAX

7.169

VYuebnas nadoparopusi «ONTHKH, AaTOMHOH U SAEPHOM QUBNKNY

7.170

Omnpenenenue GOKYCHBIX paCCTOSHUI TOHKUX JIUH3,

7.171

I/I3y‘{eHI/Ie CJIOXKHBIX OIITUYCCKHUX CUCTEM

7.172

3HaKOMCTBO C abeppalsiMi ONTHYECKUX CHCTEM

7.173

N3y4enne mukpockomna

7.174

H3yyenue xapaKTepUCTUK ONTUYECKON TPYObI

7.175

W3ydyenue ynenbHOH pepakuuy KUIKOCTU

7.176

OnpeneneHI/Ie MPEIOMIIAIOUICTO yIjla U MoKa3aTeisd NPECJIOMIICHUS TPU3MbI

1.177

OnpeneneHHe OCBCIICHHOCTHU C IOMOMIBIO CCIICHOBOTO (bOTOBHeMeHTa

7.178

OnpeﬂeneHHe CHJIBI CBECTA, CBETOBOW OTAAYU U YACJIBHOI'O pacxoaa MOUTHOCTH JIaMITbl HaAKaJIMBaHUS

7.179

O3HaKOMJICHHUE C YHHUBEPCAJIbHBIM (bOTOMeTpOM " U3MEPCHUA Q)OTOMeTpH‘IeCKI/IX XapaKTCPUCTUK MaTCpUaIOB

7.180

qDOTOBJ'IeKTpOKaJ'IOpI/IMeTpI/I‘IeCKI/Iﬁ METOJ ONIPEACICHU KOHIICHTPAIUN OKpAallICHHBIX paCTBOPOB

7.181

OnpeneneHI/Ie JJIAHBI CBETOBOM BOJIHBI C IIOMOIIBIO 6I/Il'[pI/13MI>I d)peHenﬂ

7.182

Nzyuenue unrepdepomerpa MaiikenbcoHa.

7.183

WaTtepdepeniys na3epHOro n3IydeHusl.

7.184

I/ICCJ’ICZ[OB&HI/IC Z[I/I(l)paKLII/II/I CBETa C NOMOUIbIO JTa3€PHOTO U3TYYCHHA.

7.185

Hnrepdepennuonnslii onbiT FOHra s nzydenus 1udpakiuy cBeTa.

7.186

I/I3yqu1/Ie SABJICHUA IOJISIpU3alluN CBETA.

7.187

BpareHne miockocTr KoieOaH s 1 OIPE/ICICHHE KOHIICHTPALlUK caxapa B pacTBope.

7.188

3HaAKOMCTBO C TIOJIIPU3AITMOHHBIM MHUKPOCKOIIOM.

7.189

Omnpenenenue nocrosuHoil B Ctedana-bonbimana.

7.190

YuebHas naboparopust «ONTUKY, AaTOMHOH U sIEPHOM (HU3UKM»

7.191

Nsy4enne cnexkrpockorma.

7.192

IOcrupoBka u GpokycupoBka criekrporpada.

7.193

Onpenenenue KPUTUIECKUX MOTeHIMaIoB aToMoB (OnbiT @panka u ['epua).

7.194

M3yuenne ocHOBHBIX 3aKOHOB (hoTodddekra.

7.195

I/I3MepeHI/Ie TEMIICPATyphI IIJIaMEHU METOAOM o6pameHI/m CIICKTPAJIbHBIX JIMHUH.

7.196

M3yuenne onTuuecKux KBaHTOBBIX T€HEPATOPOB HEMPEPHIBHOTO JEHCTBUSL.

7.197

VYuebnas nadoparopusi «ONTHKH, AaTOMHOH U SAEPHOM QUBNKNY

7.198

JIa6opaTopHBIE YCTAHOBKU:

7.199

Omnpenenenue xapakTepUCTUK cueTurka I'elirepa — Mronepa.

7.200

OnpeneneHI/Ie KOB(b(bI/IHI/IeHTa ocnabneHus oeTa H3JIYUCHHUS B pa3jIMIHbIX BCUICCTBAX.

7.201

VI3y4eHne CTaTUCTHYECKOTO XapakTepa PaJHoaKTHBHOTO pachaja.

7.202

M3MepeHne akTUBHOCTH PaJHOaKTHUBHBIX MPENapaToB.

7.203

Omnpenenenue BepXHeH IpaHULbl S3HEPTUU 3 — CIIEKTpa.

7.204

Onpe)leneHI/Ie MacCChbl paIMOAKTUBHOI'O BECIIECTBA METOJAOM HU3MCPCHUS aKTUBHOCTH.

7.205

Onpe)leneHI/Ie nepuoaa nojrypacrazaa paanOakKTUBHOI'O BEIICCTBA.

7.206

VI3amepeHue 3Hepruyu ¥ eproa IOoaypaciajia o — YaCTHIl 10 IpoOery B BO3AyXeE.




8. METOAUYECKHUE YKA3ZAHUA JJIAA OBYYAIOIIUXCA IO OCBOEHUIO JTUCHUIIJIMHBI (MO Y JIA)

PexomeHaanuy o opraHu3aiy CaMOCTOSTEIFHOM PaboThI CTyJeHTa

1. CoBeTbl 110 TNIAHUPOBAHUIO M OPraHU3aLMU BPEMEHH, HE00X0AUMOTO JJIsl U3Y4eHHs! JUCUUIUINHBL. PeKoMeHyeTes Clieayomum
00pa3oM OpraHu30BaTh BpeMs, HEOOXOAUMOE ISl H3yUESHUS TUCHUILINHBL:

W3yueHue KOHCIIEKTa JIEKIIUU B TOT XK€ JIeHb, rocie jJekuuu — 10-15 MunyT.

W3ydenne koHCIIEKTa JIEKIIUH 32 ICHb Nepe] ciueayronei nexkuuei — 10-15 munyT.

W3ydenne TeopeTHUECKOTO MaTepuaia o yueOHUKY M KOHCIIEKTY — 1 yac B HeZleJo.

[TonroToBka K nMpakTUYECKOMY 3aHATHIO — 2 Yac.

Bcero B nHegemnio — 3 gaca 30 MuHyT.

2. OnucaHue Nocae10BaTeIbHOCTU JEHCTBUH CTyAeHTa

Jlnst ToHMMaHUS MaTeprana U KaueCTBEHHOTO €T0 YCBOCHHS PEKOMEHIYeTCs TaKas IIOCIIeI0BaTeIbHOCTD JIeHCTBHH:

1. Tlocne IpOCTyIIMBaHUS JICKIIMY M OKOHYAHUS yIeOHBIX 3aHSATHUIH, IPU MOATOTOBKE K 3aHATUSIM CJIEAYIOIIETO JTHS, HY>)KHO CHaYaJa
MIPOCMOTPETh U 00yMaTh TEKCT JIEKIIUH, TpociTymanHoi ceronus (10-15 MunyT).

2. Ilpu NOATOTOBKE K JIEKIUU CIEAYIOIIETO AHS, HY>KHO IIPOCMOTPETh TEKCT NPeabIAyLIei JEKIUH, IIOAyMaTb O TOM, KaKas MOXXET
ObITH TeMa cieaytorei nexiuu (10-15 MunyT).

3. B teuenue Henenu BeIOpatTh BpeMs (1uac) 41 paboTsl ¢ peKOMEHIYEMOM JIUTepaTypoil B GUOIHOTEKE.

4. IIpn moArOTOBKE K MPAKTHIECKUM 3aHATHSM CIIEAYIOIIETo THS, He0OX0JUMO CHaYala IPOYNTaTh OCHOBHBIE TIOHATHUS H TOJXOMBI 110
TeMe JoMaITHero 3agaHus. [Ipy BRITIONHEHNH yIPaXHEHUS MM 33a491 HY)KHO CHaJana MOHSTh, 9To TpeOyeTcs B 3amade, Kakoi
TEOPETHUUYECKUIl MaTepual Hy>KHO UCIIOIb30BaTh, HAMETUTD ILIAH PEIICHUS 3aJauH.

3. Pexomenanuu 1o pabore ¢ aureparypoi. TeopeTHUeCcKHit MaTepuai Kypca CTAHOBHUTCS 00JIee IOHSITHBIM, KOT/Ia JIOTIOJHUTENILHO K
MPOCTYIIMBAHUIO JICKIIMU U U3YYCHHIO KOHCIIEKTA, H3Y4ar0TCsl U KHUTH. JIerde 0CBOUTH KypC, IPUIEPKUBASCH OJHOTO Y4eOHHUKa 1
KOHCIEKTa. PeKoMeHayeTcsl, KpoMe «3ayduBaHUs MaTepHala, JTOOUTHCS COCTOSHUS TOHUMAHMS U3y4aeMOi TeMbl AUCIUILIHHEL C
9TOH 1IENBI0 PEKOMEHTYETCS ITOCIIE U3YYSHUS 04ePEJHOrO naparpada BBIIOIHUTH HECKOJIBKO MPOCTHIX YIPAKHEHUH Ha TAHHYIO TEMY.
Kpome Toro, 0YeHb MOJIe3HO MBICIICHHO 3a/1aTh ce0e CIeIyolie BOPOCH (M MONMpoOoBaTh OTBETUTh HA HUX): O YeM ATOT naparpad?,
KaKue HOBBIC MOHSATHS BBEJCHBI, KAKOB UX CMBICI?, YTO JACT 9TO HA MPAKTHKE?.

4. CoBeTbl 10 IOATOTOBKE K PyOEXKHOMY U IPOMEXYTOUHOMY KOHTPOJISIM.

[Ipu noaroToBke K MPOMEKYTOUYHOMY KOHTPOJIIO HY’)KHO H3yYUTh TEOPUIO: OINIPEEIICHUs BCEX MOHATUI U TOAXO/bI K OLIEHUBAHUIO 710
COCTOSIHUS IOHUMaHMS MaTepHana U CaMOCTOSTENbHO PELIUTh HECKOJIBKO THIIOBBIX 3ajad U3 Kax 0l TeMbl. IIpu perienuu 3agadq
BCer/ia HeOOXOAMMO YMETh Ka4eCTBEHHO HHTEPIIPETHPOBATH UTOT PEIICHHSI.

5. YKa3aHus K MPaKTHIECKUM 3aHATHUSIM.

OcHOBHast 0COOEHHOCTH (PU3NUECKOI 3a71a4u — Ta, YTO B HEl paccMaTpuBaeTcsl PU3MYECKU IPOLIECC, U, XOTS pelleHHE 3a/1a4H
CBOJIUTCS K PSAZly MAaTEMaTUYECKUX JCHCTBHM, MPABUIIbHOE PEIICHHE 3aa4H 1Mo (PU3MKE BOBMOXKHO TOJBKO B TOM CiIydae, eCliu
MIPAaBUIIBHO MOHAT (PU3UYECKHUI IPOLIECC, K KOTOPOMY OTHOCHUTCS JJaHHas 3a1a4a. [103ToMy MOXKHO aTh ciieaylomuye oouiie yka3sanus
IO MOPSIZIKY PELICHUS 3a1a4 1Mo (pusuke:

[IMIpouwnrars ycnosue 3a1aun. BeisicHUTh, Kakiue GU3HYECKUE SIBJICHHS MU [IPOLECCHI B HEWl 3aJaHbl.

[(IBcrioMuuts onpenenenns GU3MIecKUX BEAMYUH, XapaKTEPU3YIOIIMX 3TH ABJICHHs, TaK U CBOMCTBA TEJl, B HUX y4aCTBYIOIIHX.
[[ICnesa 3amucars Bce qanubie (Bbipazus ux B CH) U HCKOMBIE BEIIMUUHBL. 3aIIUCh YCIOBUS 3a[[a49H CIIC[yeT BECTH THIATEIHHO, HIYETro
HE NPOIYCKasi, ¥ 3aIIMChIBATh TAKXKE U TC BEJIMUMHbI, YUCIOBBIC 3HAYCHUS KOTOPBIX HE 33/IAI0TCS, HO O HUX MOYKHO CYJUTB 110 YCJIOBHIO
3agaun. Hanpumep, eciu 3a/1aua OTHOCUTCSA K TOPMOKEHHIO 10 OCTAHOBKH, CJIEYET 3aIllcaTh, YTO KOHEUHasi CKOpocTh VK = 0; eciu B
3aj1aue CKa3aHo, YTO KaKON-TO BEIMYMHOM X MOYKHO IPeHeOpedb, 00s3aTeNIbHO CIEAYET 3amucarh, 4to X [0 mwii X = 0, 1 T.I1.
[JCnenatp ueprex (cxemy, pUCYHOK) K 3a/{a4e 110 IPHHSTHIM PaBUJIaM, YIUTHIBAs [IPU [IOCTPOCHHUH yCIIOBUE 3a1a4H.
[(IBcrioMuuTh, KaKUM (PH3MYECKUM 3aKOHAM II0JUUHAETCS JAHHBIM IPOLECC U KAKUMU MAaTEMATHYECKUMU (DOPMYJIaMU BBIPAXKAIOTCS
911 3aK0HbI. Eciii popMys HECKOJIBKO, TO CIIMUUTH BEMYHMHBL, BXOAAIINE B pa3IndHble (JOPMYIIbI, C BETMYMHAMH, 3aJaHHBIMH U
HCKOMBIMH B JIAHHO# 3a/1aue, U BBIOpATh T¢ POPMYJIbI, B KOTOPHIC BXOAST 33JaHHbIC H HCKOMBIC BEJIMYHHBI.

[[IBbisicHUT pU3MUIECKHIl CMBICIT BEIMYUH, KOHKPETU3UPYIOLIKNX 33 [aHHBIC B 33/]1a4€ SIBJICHUS MU IPOLECCHL

[(JPewenus 3anau cieayer conpoBOXKAaTh KPATKUMH, HO HCYEPIIHIBAIOIIMMHE IOSCHEHUAMU.

[[JKak npaBusio, 3aqa4a 1o Gpu3nKe penraeTcsi B 00IeM BUJIE, T.€. BRIBOAUTCS (OpMyJia, B KOTOPOU HCKOMAsI BEJIMYNHA BbIPAXKEHA
4yepe3 BeMYUHBI, 33JaHHBIC B 33/1a4e. B mocneiHeit cTpoke penieHus B HalAeHHY0 (GOPMYITy MOICTABISIOTCS YUCIOBbIC 3HAYCHHS
3aJJaHHBIX BeJIH4YUH. [Ipu TakoM pereHnn 3a1a41 He MIPOMCXOAUT HAKOIUICHHS TOTPEIIHOCTEH, YTO HEU30€KHO, €CJIN BBIYUCIIATH C
HEKOTOPBIM HNPUOIMKEHUEM 3HAYSHUS IPOMEKYTOUHBIX BEJIMYMH U 3TH NPHOIMKESHHbIE 3HAUYCHHUS BCTABIATH B (POPMYILY JUIs
oJICUETa 3HAYCHHUS] HICKOMOH BeJM4YKMHBI. VICKITIOUeHUS 13 TAaHHOTO MPaBUiIa KpaiiHe peIKK U ObIBAIOT IBYX POJIOB: a) (hopMmya Jist
KaKoi-1100 MpOMEeXyTOYHOI BeTMYMHBI HACTOJIKO TPOMO3/IKA, YTO BBIUMCICHHE 3TOM BEIMYMHBI 3HAUUTEIILHO YIIPOILAET
JTANIHEHIITYIO 3aMKCh pelieHus; 0) pelieHue 3aa4u B iu)pax 3HAYUTEILHO MPOIIE, HEXKEIH BBIBOJ (JOPMYJIBI, U IPUTOM HE BIIUSACT HA
TOYHOCTb IOJIy4EHHOT'O OTBETA.

[(Mocne nonydenus pacyeTHOM GOpPMYJIbI 1JIs IIPOBEPKHU €€ MPABUILHOCTH CJIEAYET NOACTABUTH B IPABYIO 4aCTh (JOPMYJIBI BMECTO
CHMBOJIOB BEJIMYMH WX €AMHUIIBI U3MEPEHUS, IPOU3BECTH C HUMH HEOOXOIUMbIe apu(hMeTHYECKHE AEHCTBUS U YOIUTHCS B TOM, YTO
MOJTy4YEeHHAsl TP ATOM CIMHHUIIA U3MEPEHHS COOTBETCTBYET HCKOMOM BEeJMYMHE. ECIM TaKOro COOTBETCTBHUS HET, TO 3aja4ya pelleHa
HEBEPHO.

[JYucrnosbie 3HAUECHHUS BEAMYMH IPH TIOJCTAHOBKE UX B PACUETHYIO (GOPMYITy HEOOXOAUMO BBIPAKaTh TOJNLKO B equaunax CU.
[[ITIpu nozcraHoBKe B pacyeTHyO (GOpMYJIy, a TAKXKE IIPHU 3aIMCH OTBETA YMCIIOBBIC 3HAYECHHS BEJIMUHMH CIIC/IyeT




3aITUCHIBATh KaK MIPOU3BEICHHUE IECTUYHOM IpoOH ¢ 01HOM 3Havalel nudpoi nepes 3anaroi Ha COOTBETCTBYIOIIYIO CTENEHb AECATH.
Hanpumep, BmMecto 3520 Hano 3anucars 3,52[ 103, Bmecto 0,00129 sanmcars 1,29 J10-3 u T.10.

[JOTBeT nomkeH GbITH MOTYYEH C ONMPEACIICHHOM CTEIICHBI0 TOYHOCTH, COOTBETCTBYIOMIEH TOYHOCTH UCXOHBIX JaHHBIX. OIMHAKOBO
BpEIHBI KaK HEJIOCTATOYHAS, TAK U HU3JIUIIHSAS TOYHOCTh BBIYUCICHHA. Tak, eclii MCXOMHBIC JUTMHBI U3MEPEHBI MITH 33J1aHbI C
MOTPEIIHOCTHIO 10 1 cM, a B 0TBeTe NOIy4minoch 287 MM, TO ciieayer 3anucarb oteT 29 cM 6o 0,29 M, Ho He 28,7 cm wim 0,287 m. B
TO K€ BPEMsI, €CITU UCXOAHbIE JJINHBI 33JaHBI C TOTPEITHOCTHIO 10 1 MM, a B OTBETE MOIYUIMIIOCH 29 cM, TO clieyeT 3anucath oTBeT 29,0
cM, 1100 290 MM, 1160 0,290 M, a He 0,29 M nau 29 cm.

6. Yka3aHus K 1a00paTOpHBIM 3aHATUIM

VYcnenHoe BHIIONTHEHNE Ta00paTOpHOH paboThl, 00beM 3HAHUH U HaBBIKOB, IPUOOPETAEMBIX B PE3yJIbTaTe €€ BBIIOJHEHHS,
OTIPEEIAIOTCS TIAaBHBIM 00pa30M ITOIXO0JIOM CTYAEHTA K €€ BHIIOJHEHHIO. [lefarornyeckas mpakTHKa OJHO3HAYHO TOKAa3bIBAET, YTO
ONTUMAJIBHBIH [TOJIX0/1 COCTOUT B OTHOLLICHUH K BBIIIOJIHAEMOMY SKCIIEPUMEHTY KaK K HEOOJIBLIIOMY CAMOCTOSTEIbHOMY HAYHHOMY
uccienoBanuio. Heo0XoauMo BAyMYHBO MOAXOANUTH K INIAHUPOBAHUIO M KKJOMY LIary SKCIEPUMEHTA, YMEJIO IPUMEHSATD
TEOPETHYECKHE 3HAHUS B SKCIIEPUMEHTAILHON paboTe, BUIETh U aHATM3UPOBATh UCTOYHUKHU €€ OIIHOOK.

Dranbl BHIIOIHEHUS 1a00paToOpHON pabOThI

IoAroToBka K paboTe COCTOUT B M3YUCHHH OMUCAHUS JTaOOPATOPHOU PabOTHI C TeM, YTOOBI MONTYYHUTh SCHOE MPEACTABICHHE O
TEeMaTHKe, TCOPUH M CYIIECTBE PabOTHI, METO/IaX H3MEPCHHUI H UCIOJIb3YeMBIX IPUOOPAX, MOCICIOBATEILHOCTH ACHCTBUIT IpH
MPOBEACHUH H3MEPEHHH, MOPSAKAX U3MEPSIEMBIX BEIMUMH, KOJIUYECTBE H3MEPEHUI U HEOOXOAMMBIX TabIHII, CIIOCO0aX 00pabOTKH
9KCIEPUMEHTAIIBHBIX IAHHBIX U (hopMax MmpeACTaBICHHUI Pe3yIbTaToB IKCepruMenTa. CaMOTECTHPOBAaHNE CTYCHTA OCYIIECTBIISICTCS
C MOMOIIBI0 KOHTPOJIBHBIX BOIPOCOB.

VCnemHocTh MPOX0KACHHS 3Tala MOArOTOBKH K paboTe ONPEAEIsIeTCs TOIBKO IPENOIABATEIEM B X0/ JIMYHOTO COOECeI0BaHUS I
odopmisieTcsi B BUJE JOMYCKa K BBIOJHEHUIO JJAOOPATOPHOI pabOTHI.

Hauano paboThl COCTOUT B pealbHOM 03HAKOMIICHUH C IKCIIEPUMEHTAJIBHON YCTAaHOBKOM, PErYJIUPOBKE H HACTPOHKE MPUOOPOB,
pOBepKe pabOTOCIIOCOOHOCTH YCTAHOBKH ITyTEM MPOBEICHHS KOHTPOJIbHBIX H3MEPEHHUIA.

000 Bcex 3aMeUCHHBIX HETMOIaAKax B paboTe MpuOOpPOB M YyCTAHOBOK HEOOXOIUMO COOOIIUTE MPEoIaBaTelIo.

IIpoBeneHne n3MepeHnii COCTOUT B MONTYYCHUH NEPBUYHBIX IKCIICPUMEHTAIIBHBIX JAaHHBIX. Bce 3amicu pe3ynbTaToB n3MepeHuit
JIOJDKHBI OBITh MPOJIYMaHbI U MPEJCTABICHBI B pab0vnX TETPAAsAX B YSTKOH U MOAPOOHON GopMe ¢ HEOOXOAUMBIMHU MOSICHEHUSIMY,
00s13aTeNbHBIM YKa3aHUEM CIMHHI] U3MEPEHHUSI (HH3UUCCKUX BEITUYHH.

ITpu GonbIiioM pa3dopoce pe3yabTaTOB H3MEPEHUI HEOOXOIMMO BBISICHUTD U YCTPAHUTh NPUYUHY ITOTO SBICHHUSL.

PacueTsl, aHaIN3 U MPEACTABICHUE PE3YIbTATOB COCTOUT B 00pabOTKe NEPBUYHBIX IKCICPUMEHTAIBHBIX JAHHBIX: PACUCTe KOHCYHBIX
3HAYCHU I BENNYUH, UX MOTPEITHOCTEH, HAXOKICHUU JJOBEPUTEIHHOM BEPOSITHOCTH U TOBEPUTEIBHOTO HHTEPBaa, YCTAHOBICHUH
3aBHCHMOCTEH H3MEPSEMBIX BETHYHH MEXKIY COO0I; MPaBHIBHOM IIOCTPOCHUH U 00paboTKe IrpaikOB; OLICHKE KaYeCTBA IOIYICHHBIX
Pe3yNbTATOB.

Bce pacuersr, rpad K T0/KHBI OBITH IIPEACTABICHBI B pab0Yeil TeTpaay ¢ HEJIbI0 IPOBEPKU U aHAIH3a PE3yIIbTaTOB IPEHIOIaBATEICM.
Pe3ynbrathel paboThl 0QOPMIISIOTCS B pabOYHX TETPAASX B BHIC OTUETA, KOTOPBIN TODKEH CONEPIKATH

1) Ha3BaHUE 1 HOMEP PabOTHI;

2) KpaTKOe U3JI0KEHUE TEOPHHU C BBIBOJIOM HEOOXOTMMBIX (POPMYIT H COOTHOILICHHI, CXeMY 3KCIIEPHUMEHTAIBHOMN YCTAHOBKH, OTIUCAHUE
X0/1a IKCIIEPUMEHTA U TaOJIHI IUIsl 3aIIUCH IKCIIEPHUMCHTAIBHBIX JaHHBIX;

3) 00paboTKy pe3yabTaTOB IMMyTEM BBIYHCIICHHS PACUCTHBIX BEJIHYHH, 3aTI0JIHCHUSI TaONHII, IIOCTPOCHUSI TPa(UKOB, BEIYHCICHHS
PE3yJIbTaTOB IKCIICPHMEHTA;

4) ampobanuio pe3ylbTaToB SKCISPHUMEHTA MTyTEM MX CPAaBHEHHs C U3BECTHBIMH JIAHHBIMU, 00CYXICHHE BO3MOXKHBIX OIIUOOK U
NPEUIOKEHHUSI [0 YIYYIICHUIO YKCIIEPUMEHTA.

OTuet 1o paboTe 3aIHUIIACTCS CTYCHTOM B XOJI€ JIMYHOTO cOOeCeIOBaHS C MPEIOIaBATEIICM.

7. IloarotroBka K 5K3aMeHy.

TpeboBaHKs K OpraHU3anUy MOATOTOBKH K 3K3aMEHaM Te JKe, UTO M IIPH 3aHATUAX B TEUCHHE CEMEeCTpPa, HO COOTF0JaThCsl OHHU TOIDKHBI
6ounee crporo. IIpu NOAroTOBKE K 3K3aMEHaM Y CTYAEHTa JOKEH ObITh XOPOLIMH yueOHHUK MIIM KOHCHEKT JIMTEPATyphl, IPOUUTAHHOM
0 YKa3aHMIO MPETIoIaBaTels B TeUCHHE CeMecTpa.

BHauane ciiefyeT mpocMOTpeTh BECh MaTepHall 10 CAaBaeMOM AUCLUILIMHE, OTMETUTD JUlsl ce0sl TpyAHbIe BONpochl. O0sA3aTeNnbHO B
HHX pa3o0paThecs. B 3akmouenue eme pas menecoo6pa3sHo TOBTOPUTE OCHOBHBIE TTOTOKEHHS, HCTIONb3Ys IIPH TOM OTIOPHBIE
KOHCIIEKTBI JICKIIUI.

CucrematndecKas IMOATOTOBKA K 3aHATHAM B TEUSHHE CEMECTpPa MO3BOJNT HCHONB30BaTh BPeMs 3K3aMEHAI[HOHHOW CeCCHH JUIs
cucTeMaTU3aluy 3HaHUH.

Ecmu B mponecce caMoCTOATENHOM pabOTHI Ha/l H3ydEeHHEM TEOPETHIECKOTo MaTepHaa Wi IPH PeNIeHHH 3a1ad Y CTyIeHTa
BO3HUKAIOT BOIPOCHI, Pa3peIIUTh KOTOPBIE CAMOCTOSITENILHO HE YIAEeTCsl, HEOOXOAUMO 00PaTUTHCS K IIPEHOAABATEIO IS IIOIyYESHUS Y
HETO0 pa3bsCHEHUH WIH yKa3aHui. B CBOMX Bompocax CTyIEHT MOIDKEH YeTKO BBIPA3HTh, B U€M OH HCITBITHIBAET 3aTPYyJHEHNUS, XapaKTep
3TOTO 3aTPyAHEHUs. 3a KOHCYIbTalMell cieayeT o0palaThes U B cilydae, €CJIU BOSHUKHYT COMHEHUS B IIPABUIbHOCTU OTBETOB Ha
BOIPOCHI CAMOIIPOBEPKH.




IIpunoxenue 1.

MpumMmepHbIii TecT: "MexaHuka".

TecTupyeMslit: [arta:

3apaHue Ne1 mexaHuka

KOOpIMHATBI ABIKCHHS aBTOMOOHIISI COOTBETCTRYIOT ypaBHermio X — 100 + 4t — 37
Omnpenennure yCKOPEHHUE ax €r0 IBHKEHUS.

BbibepuTe oanH n3 5 BapnaHToB OTBETA:

1) 4 m/c?
2) 6 m/c?
3) -6 M/c?
4) 3 m/c?
5) -3 m/c?

3apaHue Ne2 mexaHuka

KoopauHaTsl IBHKCHUS aBTOMOOHIISI COOTBETCTBYIOT YPABHCHHIO * — 100 + 4t — 37,
Onpenenure HAYAIbHYIO CKOPOCTb.
BbibepuTte oanH n3 5 BapnaHToB OTBETA:

1) 4 m/c
2) 6 M/c
3) 100 m/c
4) 3 Mm/c
5) -3 M/c

3apaHune Ne3 mexaHuka

MatepuanbHasi TOUKa paBHOMEPHO JABMXKETCA IO TUIOCKOH Tpaektopuu (puc. 1). B kakom
MeCTe TPAeKTOPUH YCKOPEHUE TOYKU OYJeT MaKCUMaJIbHbIM?

Ya C

Puc. 1

BbiGepute oauH 13 4 BapnaHToOB OTBeTa:



2) B
3) C
4) Bo Bcex Toukax oaIMHAKOBOE

3apaHue Ne4 mexaHuka
[Tap paguycom 10 cM u Maccolt 5 KT Bpamiaercs BOKpYr OCH CAMMETPHUH COTJIACHO
YPAaBHEHUIO (p=A+Bt2+Ct3 pan, rie B=2 pa;[/cz, C=-0,5 paz[/c3. Onpenenutb MOMEHT CHUJI IS
t=3 c.
BbibepuTte oanH 13 4 BapnaHToB OTBETA:

1) -0,1 H*m
2) 0,1 H*m
3) -0,5 H*m
4) 0,5 H*m

3apaHue Ne5 mexaHuKa

Kaxkue yrioBbie XapakTepucTukH ( ¢ — BEKTOp MTOBOPOTA, ) — YIJIOoBasi CKOPOCTh, € —
YIJ1I0BOC YCKOPCHUC ) IJIA BCCX TOYUCK BPALIAIOIICTOCA TBCPAOI'O TCJIA O,Z[I/IHaKOBBI?
BbibepuTte oanH 13 4 BapnaHToB OTBETA:

1) 0, ®
2) 0, &
3) 0, &
4) ¢, O, &

3apaHue Ne6 mexaHuka
Pribak 3amerwi, 4To TpeOHU BOJH MPOXOAST MUMO HOCA CTOSIIEH Ha SKOpE JIOAKH
Kaxnpie 5 ¢. PaccrossHue mexay rpeOHsMU oH oreHua B 15 M. C Kakoi CKOPOCTBIO ABUTAINCH
BOJIHBI?
BbibepuTte oanH 13 4 BapnaHToB OTBETA:

1) 3 m/c

2) 0,33 m/c
3) 75 m/c
4) 5 M/c

3apaHue N27 mexaHuka
AOCOIOTHOE U OTHOCUTENBFHOE YINIMHEHHE CTEP>KHS PaBHbBI cOOTBETCTBEHHO | MM 1 0,1%.
Kaxoit Ob11a 1minHa HeneOpMUPOBAHHOTO CTEPIKHS?
BbibepuTe oanH n3 5 BapnaHToB OTBETA:

1) I M
2) 10 Mmm
3) 100 mMm
4) SM

5) 50 cm



3apaHue N28 mexaHuka
HmeroTcst 1Be Ipy>KUHBI ¢ pa3HbIMU K03 puumentamu xectroctu: ki>k,. Hax kakoit
IPYKUHOM coBepiaeTcs 00mbIas padoTa, €clid UX PacTATMBAIOT HA OJUHAKOBYIO
JTUTUHY?
BbibepuTte oanH 13 4 BapnaHToB OTBETA:

1) A>A,
2) A=A,
3) A<A,
4) JIJIsI OTBETA HE XBATACT JAHHBIX

3apaHue Ne9 mexaHuka

o 2 o
Teno maccoit 5 kr guxketcs ¢ yckopenueMm 0,4 m/c”. HaliTu BeTMUHMHY CHITBI,
IIPUIIOKEHHOU K HEMY.

BbibepuTte oanH n3 5 BapnaHToB OTBETA:

1) 0,08 H
2) 2H

3) 10H

4) 2 JIx

5) 12,5 Ix

3apnaHue N2e10 mexaHuka

Teno mogusTOE Ha BEICOTY 5 M Haja 3emuiel 00Ja1aeT NOTEHIIMAIBHON SHEPTHUEl B
. 2
200 [x. Haiitu maccy atoro tena. Cuutars g=10 m/c”.

BbiGepute oguH 13 5 BapnaHToB oTBeTa:

1) I xr
2) 2 KT
3) 3 kr
4) 4 kr
5) S kr

3apaHue Ne11 mexaHuka

MarepuanbHasi TOYKa JBUXKETCS MO OKPYKHOCTH paauycoM 0,5 M ¢ TOCTOSHHON
CKOpOCThIO 4 M/c. HaliT IeHTpOCTPEMUTETBHOE YCKOPEHUE ITOM TOUKH.

BbibepuTte oanH n3 5 BapnaHToB OTBETA:

1) 2 m/c?
2) 4 m/c?
3) 8 m/c?
4) 16 m/c?

5) 32 m/c?



3apnaHue Ne12 mexaHuka

N3 tamOypa nBrokyIierocs moesaa Beinan npeameT. [1o kakoit TpaekTopuu
JBUXKETCS] TPEAMET OTHOCUTENBHO 3€MIIH:

BbiGepute oauH 13 5 BapnaHToB oTBeTa:

1) BEPTHUKAIBLHO BHU3

2) TOPHU30HTAIBHO MPSIMOJIMHENHO

3) o mapaboiie

4) 10 1yre OKPY>KHOCTH

5) TOPHU30HTAIBHO MPSIMOJIMHENHO IPOTHUB X014 I0e3/1a

3apgaHue N2e13 mexaHuka

Mexanusm 3a 40 ¢ coBepimi padoty B 1200 JIx. KakoBa MOIIIHOCTH 3TOTO

MexaHu3ma?
BbibepuTte oanH 13 4 BapnaHToB OTBETA:

1) 30 Bt

2) 48 kBT
3) 48000 B
4) 30B

3apnaHue Ne14 mexaHuka

['py3 nepemeniatoT paBHOMEPHO IO TOPU30HTAIBHOM IJIOCKOCTH, TPUJIarasi CUiLy
40 H nox yriom 60° k ropusoHTy. Kakas paboTa coBepIiaeTcsi pu nepeMeneHuu

rpy3a Ha paccTOSIHUU 2 M?
BbibepuTte oanH n3 5 BapnaHToB OTBETA:

1) 40 JIx
2) 80 Ix
3) 240 JIx
4) 40 Bt
5) 80 Bt

3apnaHue Ne15 mexaHuka

Tenexka maccoit 10 kr umeet kuHeTnueckyro 3Hepruto 80 [Jx. C kakoii
CKOPOCTBIO IBHIKETCS TA TEJIE)KKA?

BbiGepute oauH 13 5 BapnaHToB oTBeTa:

1) 2 M/c
2) 4 m/c
3) 6 M/c
4) 8 m/c

5) 10 m/c



3apaHue N216 mexaHuka
JlnvHa MeHbIIero 1yieda poryara 5 cM, 6onbiiero 30 cm. Ha mMensbIiee miedo
neiictByet cuia 12 H. Kakyro cuimy Hajo npuiioXuTth K O0JbIIeMy TUIedy, YTOObI

YpPaBHOBECUTH pbIyar?
BbibeprTe oavH 13 5 BapuMaHToB oTBeTa:

1) 1 H
2) 2H
3) 72 H
4) 60 H
5) 30H

3apaHue Ne17 mexaHuka

Kaxkas 13 BenuuuH sABJISIETCS CKaJIHpHOI?'I?
BbibepuTte oanH n3 5 BapnaHToB OTBETA:

1) UMITYJIbC T€JIa
2) VMITYJIBC CUJIBI
3) pabota

4) IepeMelieHue
5) YCKOpEHHE

3apnaHue N2e18 mexaHuka

Kakas BenmuumHa sBJISIETCS. BEKTOPHOM?
BbibepuTe oanH n3 5 BapnaHToB OTBETA:

1) IyTh
2) JHEPIus

3) MOIIHOCTD

4) UMITYJIbC CHJIBI

9) IUIOTHOCTD



IIpunoxenne 2.

IIpumepnasi kouTpoJsibHas padora no teme KMEXAHUKA»
Bapuanr 1

1. Teno GpomieHO BEpTUKAIBHO BBEPX C HAYaJbHON CKOpocThio V, = 4 m/c. Korna oHo
JIOCTUTJIO BEPXHEHW TOYKM IMOJE€Ta W3 TOrO K€ HAayalbHOIO IYHKTa, C TOW € HAYaJIbHOMI
CKOPOCTBIO V, BEepPTHKAIBHO BBEpX OpoIIeHO BTOpoe Temo. Ha kakom paccrossHUM /s OT
HAYaJIbHOTO MMyHKTa BCTpeTaTcs Tena? ConpoTUBICHHE BO3lyXa HE YUUTHIBATb.

2. KonbkoOexell, CTosi Ha KOHbKaX Ha by, OpocaeT KaMeHb Maccoil m; = 2,5 Kr mop
yriaoM o= 30° K rOpu30HTY €O CKOpocThio v = 10 m/c. KakoBa Oymer HaualbHas CKOPOCTH i
JIBUKEHHS KOHBKOOEKIa, ecii Macca ero m,=60 kr? IlepemenieHneM KOHbKOOEXKIIA BO BpEeMs
Opocka nmpeHeopeyb.

3. Kakyio HyXHO coBepmIUTh paboTy A, 4TOoObI MpyXHHY XecTKocThio k=800 H/m,
CXKaTylo Ha X = 6 CM, JOTIOJIHUTEIBHO CXaTh Ha Ax = 8 cM?

4. OmnpenenuTb MOMEHT CHJIBI M, KOTOPBIM HEOOXOAWMO TPHIOKHTH K OJIOKY,
BpaljarouemMycsi ¢ yactoto n = 12 c'l, 9TOOBI OH OCTAHOBWJICS B TE€UCHHE BpeMeHu Af = 8 c.
Huametp 6moka D = 30 cm. Maccy 610ka m = 6 KI cuuTaTh PaBHOMEPHO pacHpeiesIeHHON 10
obonmy.

Bapmuanr 2

1. JIBe aBTOMAIIIUHBI IBUKYTCS MO JOPOTaM, Yroi MExIy KoTopbiMu o = 60°. CkopocTh
aBToMamuH V) = =54 km/u u V,= 72 km/4. C Kakoi CKOPOCTbIO V' yAasIOTCsl MAllIMHBI OJIHA OT
Apyroi?

2. IIpu ropu30HTAILHOM MOJIETE CO CKOPOCThIO V' = 250 M/ ¢ cHapsig maccoid m = 8 Kr
pasopBajicsi Ha IBe 4acTH. bonbImas 4acTh Maccoit m; = 6 KT mosry4ria ckopocts u; = 400 m/c B
HalpaBJeHUU moJieta cHapsaa. OnpenenuTb MOAYJIb M HAMpPaBIEHUE CKOPOCTU U, MEHbILIEH
YacTH CHapsja.

3. llenp puuHoi#l [ = 2 M JEXKUT Ha CTOJIe, OMHUM KOHIIOM CBHcCas co ctoja. Eciau mimnHa
CBCIITMBAIONICHCS YacTH; TpeBBIMAeT /[/3, TO IMemb COCKadb3bIBaeT coO croja. OmnpenenuTsb
CKOPOCTb V LIENIK B MOMEHT €€ OTPbIBA OT CTOJIA.

4. Ha o6on maxoBuka aumametrpoM D = 60 c¢cM HaMOTaH IIHYP, K KOHI[y KOTOPOTO
NpUBSA3aH Ipy3 Maccor m = 2 kr. OnpeaenuT MOMEHT HHEpIUHU J MaxOBUKa, €CIIU OH, BPalasiCh
PaBHOYCKOPEHHO IO JEHCTBHEM CHIIBI TSXKECTH Tpy3a, 3a Bpems ¢ = 3 ¢ mpuoOpesn yrioBylo
CKOpOCTh ® = 9 pan/c.

Bapuanr 3

1. Benocunenuct exan U3 0JHOro IMyHKTa B Apyroi. [lepByro TpeTh myTu OH Ipoexal co
CcKopocThio V;= 18 kM/4. Janee moJIOBUHY OCTABIIETOCS BPEMEHH OH €XaJl CO CKOPOCThIO V), = 22
KM/4, TIOCIIE Yero J0 KOHEYHOTO ITyHKTa OH IIeJ TMEIIKOM CO CKOPOCThI0 Vi= 5 km/4.
OnpenennuTs CpegHIO CKOPOCTh BETOCUIIEAUCTA.

2. B nmepeBsiHHBIN TIap mMaccoil m; = § KT, MOABENICHHBI HAa HUTH JnuHON [ = 1,8 M,
MOMaIaeT TOPU3OHTAIBHO JIETAIas myiast maccord my; = 4 r. C Kakoll CKOpOCTbHIO JIETeNa MyJis,
€CJIM HUTh C IIAPOM M 3aCTPABILEH B HEM ITyJIed OTKJIOHMIIACH OT BEPTUKAIM Ha yroi oa = 3°?
Pazmepom mapa npenedpedsb. Y aap myau CUUTaTh MPSIMBIM, [IEHTPATLHBIM.

3. Eciu Ha BepXHHUI KOHEI BEPTHUKAIBHO PACIOJOXKEHHOW CHUPATBHOW MPYKUHBI
MOJIOKUTh TPY3, TO MpyXHHA coxmercs Ha Al = 3 MM. Ha CKOJNBKO COXMET MPYKHHY TOT K€
rpy3, YIaBIIUK Ha KOHEIl TPY>KUHBI C BBICOTHI 1= 8 cM?

4. Ilo kacarenbHON K NIKMBY MaxXOBHKa B BUJE AUCKa quameTpoMm D = 75 cM U Maccoil m
= 40 xr npwioxena cwia F' = 1 kH. Onpenenuts yriioBoe yCKOpEHHUE € U YaCTOTY BpallCHUS 7
MaxoBHKa 4yepe3 Bpems ¢ = 10 ¢ mocne Hayana AeMCTBUS CUIIbI, €CIM PAaInyC » IIKUBa paBeH 12



cM. Cusolt TpeHust mpeHedpeyb.
Bapuanr 4

1. MarepuanbHas TOUKa JABMXKETCA MPSMOJIMHEWHO C HAaYaJIbHOM ckopocThio V, = 10 m/c
U MOCTOSIHHBIM YCKOPEHHEM a = -5 M/, Onpenenutb, BO CKOJIBKO pa3 MyTh As, PONIECHHBIN
MaTepHaJIbHONH TOYKOM, OyJeT MpeBBIIaTh MOAYJIb €e mepeMereHust Ar cnycts ¢ = 4 ¢ mocie
Hayajia OTCYeTa BpEMEHHU.

2. Yemoek maccou m;=7() Kr, 0Ty CO CKOPOCTHIO V=9 KM/Y, IOTOHSET TEICKKY
maccor m;=190 Kr, ABMKYIIYIOCS CO CKOPOCTBIO 1,=3,6 KM/4, U BcKakuBaeT Ha Hee. C Kakoi
CKOPOCTBIO CTaHET JIBUTAThCS TENIeKKa C 4eloBeKoM? C KaKoWl CKOPOCThIO OYAET ABUTATHCS
TEJIeXKKA C YETIOBEKOM, €CJIM YEJIOBEK JI0 MPbDKKA OeKall HaBCTpeuy TeexKe?

3. HanereB Ha nipy>kuHHBINA Oydep, BaroH Maccoit m = 16 T, IBUTaBIIMICS CO CKOPOCTHIO
v = 0,6 M/c, ocTaHOBUMIICS, C)KaB NpyXkuHy Ha Al = 8 cm. HaiiTu 0011yto *KecTKOCTh k MpYXUH
Oydepa.

4. Inarpopma B Buae aucka nuamerpoM D = 3 M u maccoit m;= 180 xr moxer
BpaIaThCsl BOKPYT BEepTHKaIbHON ocH. C Kakoil yrioBOM CKOPOCTHIO | OyIeT BpamiaTbes 3Ta
maTdopma, eCIH Mo €€ Kpar MOHAeT 4enoBeKk maccor my= 70 Kr co ckopocTeio v= 1,8 M/c
OTHOCHUTEIIBHO TIAT(HOPMBI?

Bapuanr 5

1. Touka nBWXKETCS MO OKPYXHOCTU paguycoM R= 30 cM C NOCTOSIHHBIM YIJIOBBIM
yckopeHueM €. OnpenennTh TaHT€HIUAIbHOE YCKOPEHHE @, TOYKH, €CIM HM3BECTHO, YTO 3a
BpeMs ¢ = 4 ¢ OHa coBepuIWIa TpH 00OpPOTa M B KOHIE TPEThEro o00OpoTa €e HOPMAIbHOE
ycKopeHue a,=2,7 M/c’.

2. Cuapsn, nereBmuil co ckopocteio v = 400 m/c, B BepxHEHl TOUYKE TPaEeKTOPUHU
pa3opBajcs Ha JBa OCKOJKAa. MeHbIMI OCKOJIOK, Macca KoToporo cocrasisger 40% oT Macchl
CHaps/a, MoJieTeNl B MPOTHUBOIOI0KHOM HAIpaBJIEHUHU CO CKOpocThio u; = 150 m/c. Onpenenutsb
CKOPOCTH U, OOJIBITIETO OCKOJIKA.

3. Huth ¢ mpuBsi3aHHBIMH K €€ KOHIAM Ipy3amu maccamu m; = 50 r u my; = 60 1
nepeKknHyTa yepes 610k quamerpom D =4 cm. OnpeneauTs MOMEHT WHepIuu J 0J10Ka, eCu 1o/
JICHCTBHEM CHIIBI TSDKECTH TPY30B OH TOJYHHI YIIIOBOE ycKoperue € = 1,5 pan/c’. Tpennem u
IPOCKaJIb3bIBAHHEM HUTHU 1O OJIOKY MpeHeOpeyb.

4. IN'opusoHTanpHas 1iargopma maccoit m;= 150 kr Bpamaercs BOKPYT BEPTHUKAIbHON
OCH, MPOXOIAIIECH Yepe3 HEeHTP MIaTHOPMBI, C YACTOTON n=8 muH" . YenoBek Maccoii my= 70 Kr
CTOWT TP ATOM Ha Kparo Tuiatgopmbl. C Kakoil yIiIOBOM CKOPOCTBIO ( HAYHET BpaliaThCs
wiatopma, €CliM YeNOBEK MepeineT oT kpas miaTdopmsl K meHTpy? Cuutarh 1athopmy
KPYTJIbIM, OJHOPOJHBIM IUCKOM, a YEJIOBEKA - MATEPUAIIBHOM TOYKOM.

Bapuanr 6

1. MarepuasnibHasi TOYKa JBHXKETCS NPSMOJIMHEMHO C YCKOpEHHeM a = 5 M/c?.
Omnpenenutb, Ha CKOJBKO IyTh, NMPOWUICHHBIH TOYKOH B n-I0 CEKyHIy, Oyaer Ooiblie IyTH,
MPONJEHHOTO B TpeAblayyto cekynay. [lpunsate V, = 0.

2. Ha mony cTout Tenexka B BHJIE JUIMHHON JOCKH, CHA0KEHHOMH JIeTkuMu Kojecamu. Ha
OJIHOM KOHIIE JJOCKHM CTOHT 4eaoBek. Macca ero m; = 60 xr, macca gocku m, = 20 xr. C Kakou
CKOPOCTBIO (OTHOCUTENILHO T0J1a) Oy/eT MBUTAThCS TENEeKKa, €CIU YEeNIOBEK IMOMIET BIIOJIb HEe
CO CKOPOCTBIO (OTHOCHTEIIBHO JOCKH) v = 1 M/c? Maccoit Konec u TpeHHeM MpeHeopeyb.

3. brok, umeromuii popmy mucka maccoir m = 0,4 Kr, BpamaeTcs moj| 1eHCTBUEM CHIIBI
HATSDKEHUS HUTH, K KOHI[AM KOTOPOW MOJABEHIEHBI Ipy3bl Maccamu m; = 0,3 kr u m, = 0,7 kr.
Onpenenuth cuibl HATsDKeHUS 17 M T, HUTH IO 00€ CTOPOHBI OJI0Ka.



4. OnpenenuTh 4acTOTY V MPOCTHIX TAPMOHUYECKUX KoJIeOaHU TUcKa paguycoMm R= 20
CM OKOJIO TOPM3OHTAJIBHOM OCH, MpPOXOAd IIEH dYepe3 cepeAMHy paauyca JucKa
NEPIEHIUKYIIPHO €ro MIOCKOCTH.

Bapuanr 7

1. MarepuanbHass TOYKa JBHXKETCS B IUIOCKOCTH X) COIVIACHO YpPaBHEHUSIM
x=A;+Bt+C ¥ u y=A,+Bat+C,t, rae B;=7 m/c, C;= -2 m/c?, B>= -1 m/c, Co==0,2 m/c’. Haiitn
MOJYJIM CKOPOCTU U YCKOPEHHS TOUKH B MOMEHT BPEMEHH ¢ = 5 C.

2. Jlonka mymno# [ = 3 M 1 Maccort m = 120 Kr cTouT Ha crokoiHo# Bojae. Ha Hocy u
KOpME HaXoJsTcs JBa pbibaka maccamu m; = 60 xr u m, = 90 kr. Ha cKkonbKO CABHHETCS JIOKA
OTHOCHUTEJILHO BO/JIbI, €CJIM PHIOaKU TOMEHSIOTCSI MECTaMu?

3. Hlap maccoit m; = 2 KI CTaJKUBACTCA C MOKOSIIIUMCS IIapOM OOJIbIIEH Macchl U MpU
stom TepseT 40% xuHeTtuueckor sHepruu. OmnpenenuTb Maccy m, Oonbliero mapa. Ynaap
CUHUTATh A0COIIOTHO YIPYTUM, MPSMBIM, IEHTPATLHBIM.

4. K xoHIIaM JIETKOW M HEPaCTSHKUMON HUTH, TIEPEKUHYTOW dYepe3 OJIOK, TOJBEIICHBI
rpy3bl maccamu m; = 0,2 kr u m; = 0,3 xr. Bo ckoabKO pa3 oTaMyaroTCs CUiIbl, AEUCTBYIONINE HA
HUTB 110 00€ CTOPOHKI OT OJI0Ka, eciii Macca 6oka m = 0,4 KT, a ero 0Ch JBUIKETCSI BEPTUKAITBHO
BBEPX C YCKOpPEHHEM a = 2 M/c*? Cumamu TPEHUSI U TPOCKAIB3bIBAaHUA HHUTU IO OJIOKY
npeHeOpeyb.

Bapuanr 8

1. MaTepuasibHasi TOUKa IBHXKETCSI IO OKPY>KHOCTHU C MIOCTOSTHHOM yTII0BOW CKOPOCTBIO @
=n/6 pan/c. Bo ckonbko pa3 myTh As, MpOWIEHHBIA TOYKOW 3a BpeMs =4 ¢, OyneTr Oosbiie
Monyns ee nepemenienus Ar? IIpuHATh, YTO B MOMEHT Hadaja OTCYeTa BPEMEHU PaJNyC-BEKTOP
r, 3aJJAIOUINI MOJIO)KEHUE TOYKHU HA OKPYKHOCTH, OTHOCUTEJIBHO MCXOJHOTO TMOJOXKEHHS ObLI
MIOBEPHYT Ha yroi ¢, = 1/3 paj.

2. [llap maccoii m; = 1 Kr IBHXKETCA CO CKOPOCTHIO V; = 4 M/C M CTAJIKUBAETCS C IIApOM
Maccou m;, = 2 KT, IBIXKYIIUMCSI HABCTPEUy €My CO CKOpOcThio V> = 3 M/c. KakoBbl ckopocTH u;
U U, IIapOB Mocie yaapa? Y aap c4uTaTh adCOIIOTHO YIPYTUM, IPSIMBIM, LIEHTPAIbHBIM.

3. Ilpyxwuna xectkoctbio k£ = 500 H/m cxara cunoit £/ = 100 H. Onpenenuts padoty 4
BHEIITHEW CHJIBI, TOTIOJHUTEIBHO CKUMAFOIICH MPYKUHY emie Ha Al =2 cM.

4. Ha xparo mardopmpl B BHAEC JUCKA, BpaIIaroOMIEHCs 1O WHEPIUU BOKPYT
BEPTUKAJIIBHOW OCHU C 4acTOTOH n;=8 MI/IH_I, CTOUT 4eJoBeK Maccod m;=70 xr. Korma uemnosek
nepenien B IEHTP MIaTGOpMBbI, OHA CTaja BpaIIaThCs ¢ 4acToTod n,= 10 MuH". Onpenenutb
maccy m, miaargopmbl. MOMEHT WHEPIMH YEeIOBEKAa PACCUUTHIBATh Kak ISl MaTepUATbHON
TOYKH.

Bapuant 9

1. C Tenexku, CBOOOTHO JIBIIKYIIECHCS IO TOPU30HTAIBLHOMY ITYTH CO CKOPOCTBIO V;=3
M/C, B CTOpPOHY, MPOTHBOIIOJIOXHYIO JIBIDKEHUIO TEIEKKH, IMPBITACT YEIOBEK, IOCIE Yero
CKOPOCTh TEJSKKH W3MEHWJIACh W CTajla paBHOW u; =4 M/ c. Onpenenuth TOpU30HTAIBHYIO
COCTAaBJISIIOLIYIO CKOPOCTH Uy, YEJIOBEKA MPU MPBDKKE, OTHOCUTENBHO TENeXKKHU. Macca Tenexku
m ;=210 xr, Mmacca denoBeka m,=7( Kr.

2. Ilap maccoit m; = 5 KI' JBMXKETCS CO CKOPOCTBIO V; = 1 M/C M CTaJKMBaeTcs ¢
MOKOSIIIIUMCSA IIapOM Maccoit m = 2kr. OnpenenuTb CKOPOCTH u; U Uy IIApOB MOCIIe yaapa. Y aap
CUHMTATh A0COIOTHO YIIPYTUM, MPSMBIM, IEHTPATbHBIM.

3. CrepxeHb BpallaeTcs BOKPYT OCH, MPOXOSIIECH YEpe3 €ro CepeiauHy, COIrIacHO
ypaBHEHUIO ¢ = At + Bt3, rne A =2 pan/c, B=10,2 paz[/c3. Onpenenuts Bpamamui MOMEHT M,
JNICUCTBYIOIIMM HA CTEPXKEHb 4Yepe3 BpeMs { = 2 ¢ MOcCJe Hayaja BpallleHUs, €CId MOMEHT
uHepuuu crepxkHs J = 0,048 Kr-M



4. Onpenenutp nepro 7 MPOCTHIX TAPMOHUYECKUX KOJIEOaHUH qucka paguycoMm R = 40
CM OKOJIO TOPU30HTAJILHON OCH, MPOXOJAIIEH yepe3 00pa3youlyo AUCKA.

Bapuant 10

1. [IIap maccoit m; = 3 Kr ABUKETCS CO CKOPOCTBIO V; = 2 M/C U CTaJKHUBACTCS C
MOKOSIIMMCS IIapoM Maccoil m, = 5 kr. Kakas pabGora Oyzmer coBepuieHa mpu jaedopMaiiu
nrapoB? Yap cuuTaTh aOCOIIOTHO HEYIPYTUM, IPSIMBIM, [IEHTPAIbHBIM.

2. VI3 npy’>KMHHOTO THCTOJIETA C MPYXHHOM >KecTKocThIo k = 150 H/M Obu1 pon3sBeneH
BBICTpEN Tysiel Mmaccor m = § 1. OnpeAenauTb CKOPOCTh V Mynu IpHU BBUIETE €€ U3 MUCTOJIETA,
€CJIM TIpYyKUHa OblIa ckata Ha Ax = 4 cM.

3. K xpato croma mnpukperyieH Oyok. Yepes OJOK TEpeKWHyTa HEBecoMmas |
HEpacTsDKMMasi HUTb, K KOHIAM KOTOPOM MpUKpeIUieHbl rpy3bl. OOuH Tpy3 JBHKETCS 110
MOBEPXHOCTU CTOJIA, a IPYrod - BAOJb BepTHKanNU BHU3. Onpeaenuts kodhdULKEHT f TpeHus
MEX1y TIOBEPXHOCTSIMU TPy3a M CTOJA, €CITH MAaCChl KaXI0T0 Tpy3a U Macca 0J0Ka OJMHAKOBBI U
rpy3bl JBHXKYTCS C YCKOpeHueM a = 5,6 M/, [Ipockanb3pIBaHUEM HUTH IO OJIOKY M CHIJION
TpeHus, NeHCTBYIOIIEH Ha OJIOK, TPeHEeOpEUb.

4. lapux Maccoit m=60 T konebnercs ¢ nepuomom 7=2 c¢. B HadanbHBIH MOMEHT
BPEMEHH CMEIIeHHe Mapuka x,=4,0 cM u oH obnamaer sHeprueir E=0,02 [[x. 3ammcarts
ypaBHEHHE MPOCTOr0 TapMOHUYECKOT0 KOJIeOaHHs IIapuKa M 3aKOH U3MEHEHHs BO3Bpallaroen
CHUJIBI C TEYEHHEM BPEMEHH.

Bapuanr 11

1. Touka aBUXKETCA B IUIOCKOCTU Xy 1O 3akoHY x=ASinawt, y=A(I-Coswt), tne A n o -
MI0JIO’KUTENbHBIE TIOCTOSIHHBIE. HaliTh IyTh S, MPOXOAMMBIM TOUYKOM 3a BpeMsl 7.

2. Ilap maccoit m; = 4 KT IBUKETCSA CO CKOPOCTBIO V; = 5 M/C M CTAJIKMBAETCS C IIApOM.
Maccoil m; = 6.Kr; KOTOPBIN JBHXKETCS €My HaBCTpeuy CO CKOpocThio V> = 2 m/c. Onpenenutsb
CKOPOCTH u; WU u, WIAPOB TMOCJIE ynaapa. YAap cuuTaTh aOCOJIIOTHO YIPYTUM, MPSMBIM,
LEHTPAJIbHBIM.

3. Kakas pabora A momkHa OBITH COBEpIICHA MPHU MOIHATHU C 3€MJIM MAaTEpUAJIOB JIs
MOCTPOIMKY IHJIUHAPHUECKON TBIMOXOTHON TPYOBI BeICOTOM /1 = 40 M, HAPYKHBIM AuamMeTpoM D
= 3,0 M u BHyTpeHHUM auameTrpoMm d = 2,0 m? [110THOCTH MaTepuasna p MPUHATh paBHOU 2,8-10°
KO/MC.

4. Ha xparo HenoasuxHoOU ckambH JKykoBckoro nuamerpoM D=0,8 M u maccoit m;=6 Kr
CTOUT 4eJoBeK Maccor m,=60 kr. C KaKkoi yIJIOBOM CKOPOCTBHIO () HAYHET BpaIlaThCs CKaMbsl,
€CJIM YeJlOBEK IoWMaeT JeTsAmMid Ha Hero M4 maccoil m=0,5 kr? Tpaekropus wsua
TOPU3OHTAJIbHA U TTPOXOAMT Ha paccTossHuu r=0,4 M 0T ocu ckaMbH. CKOpPOCTh Msida v=>5 M/C.

Bapuanr 12

1. [lon xakuM yrjaoM K TOPU30HTY HAAO OpOCUTH HIAPUK, YTOOBI IEHTP KPUBU3HBI
BEPIIMHBI HAXOAWIICA Ha 36MHOM MOBEPXHOCTH?

2. CtanpHas MpOBOJIOKAa HEKOTOPOTO paauyca Beiaep:kuBaeT Harpy3ky 300 H. Ha Takoi
npoBoJIoKe TonBemieH rpy3 Becom 150 H. Ha kakoif HamOombImuii yroa MOXXHO OTKIOHHTH
MPOBOJIOKY C TPy30M, YTOOBl OHa HE pa3opBalach MPU MPOXOXKIECHUH TPY30M IOJOKEHUS
paBHOBeECHS?

3. U3 maxTtel rmyouHoit 7 = 600 M mogHUMAarOT KieThb Maccoit m; = 3,0 T Ha KaHaTe,
KaX/Iblii MeTp KoToporo umeer maccy m = 1,5 kr. Kakas pabota A coBepiaercs npu MoJHATHH
KJIETH Ha ToBepXHOCTh 3emin? KakoB KOdI(DPHUIIMEHT MOJE3HOTO AEUCTBUS 1T TOIHEMHOTO
ycTpoiicTBa?

4. Touka coBeplIaeT MPOCThIE TAPMOHUYECKUE KOJICOAHUS, YPaBHEHHE KOTOPBIX



x=Asinat, rae A=5 cM, o==2 ¢'. B MOMEHT BpeMeHH, KOT/1a TOUKa 00/1a/[aJ1a OTEHIHATBHOM
sueprueit [1=0,1 m/>x, Ha Hee AelicTBoBaia Bo3Bpamatonias cwia F=5 mH. Haiftu 3T0T MOMEHT
BPEMCHHU !.

Bapuanr 13

1. MarepuanbHasi TOYKa JBHXKETCS NPSAMOJIMHEMHO C yCKOpeHuem a = 6 M/c?.
Omnpenenutb, Ha CKOJBKO IyTh, NMPOWUICHHBIM TOYKOH B n-I0 CEKyHIy, Oyaer Ooiblle IyTH,
MPONIEHHOTO0 B TpeAblayyto cekynay. [lpunsate V, = 0.

2. KonbkoOexell, CTosi Ha KOHbKaX Ha by, OpocaeT KaMeHb Maccoil m; = 2,5 Kr moA
yriaoM o= 30° K TOpH30HTY €O CKOpocThio v = 10 m/c. KakoBa OymeT HauanbHas CKOPOCTH i
JBIDKCHUSI KOHBbKOOEXIIa, eciu Macca ero m,=60 kr? IlepeMemnenneM KOHBKOOEKIIA BO BpEMsI
Opocka mpeHeOpeyb.

3. HanereB Ha nipyxuHHBINA Oydep, BaroH maccoit m = 20 T, IBUTABIIMICSI CO CKOPOCTHIO
v = 0,6 M/c, ocranoBmIICS, ckaB npyxuHy Ha A/ = 10 cm. Haiitu o011yto ®ecTKOCTb k MpyX HH
Oydepa.

4. T'opuzoHTanbHas miaardgopma Maccoit m;= 150 Kr Bpamaercs BOKPYT BEPTHKaJIbHON
OCH, IPOXOISAIICH Yepe3 MEHTP IIaT(HOPMBI, C YaCTOTOU n=8 mur". Yenosek maccoit m,= 70 kr
CTOMT IpU 3TOM Ha Kparo 1uiar¢opmbl. C Kakoil YIJIOBOH CKOPOCTBIO (0 HAuyHET BpallaTbes
wiatopma, €CliM YeJNOBEK MepeineT oT kpas miaTdopmsl K meHTpy? Cuutarh miathopmy
KPYTJIbIM, OJHOPOJHBIM IUCKOM, a YEJIOBEKA - MATEPUAIIBHOM TOYKOM.

Bapuant 14

1. Teno OpolIeHO BEpTUKAIBHO BBEPX C Ha4albHOU CKOpocThio V, = 6 M/c. Korma oHo
JIOCTUTJIO BEPXHEM TOYKM IOJIETA M3 TOTO K€ HAYAIBHOTO ITYHKTa, C TOW K€ HadaJlbHOMU
CKOPOCTBhIO V, BepTHKalbHO BBepX OpolmieHo BTopoe Teno. Ha kakom paccrossHuM /s OT
Ha4YaJIbHOTO MYHKTa BCTpeTATCs Tena? ConpoTUBIECHUE BO3/1yXa HE YUUTHIBATh.

2. [Ipu ropu3oHTANBHOM MOJIETe cO cKOpocThio V' = 300 M/ ¢ cHapsx maccoit m = 10 kr
pasopBaiics Ha ABe yacTH. bonbmas yacTh Maccoit m; = 6 Kr nmoiayuuia ckopocts u; = 400 m/c B
HallpaBJIeHUM moJieta cHapsaa. OnpenennTs MOAYJIb M HANPAaBIEHHWE CKOPOCTHU U, MEHBIIEH
YacTHU CHapsija.

3. Ha o6on maxoBuka aumametrpoM D = 80 c¢M HaMOTaH IIHYpP, K KOHI[y KOTOPOTO
IpUBs3aH Ipy3 Maccoit m = 2 kr. OnpenenuTb MOMEHT UHEPLUH J MaxOBHKa, €CJIM OH, BPALLAsICh
PaBHOYCKOPEHHO IO JEHCTBHEM CHIIBI TSXKECTH Tpy3a, 3a Bpems ¢ = 3 ¢ mpuoOpen yrioBylo
CKOpOCTh ® = 9 pan/c.

4. Tlnarpopma B Buae nucka guamerpom D = 3 M u Maccoit m;= 180 kr moxer
BpalIaTbcs BOKPYT BepTUKaTbHOU ocu. C Kakoil yriaoBoil CKOpPOCTBbIO ®; OyIeT Bpaliathecs 3Ta
wiatdopma, eciau Mo ee Kparo MOHAET yesloBeK Maccoit my= 70 kr co ckopocTbio v= 1,8 m/c
OTHOCHUTEJIbHO MIIaT(HOPMBI?

Bapuanr 15

1. BenocuneaucT exan U3 OJHOTO MyHKTa B Apyrou. IlepByro TpeTh myTH OH mpoexall co
ckopocthio V= 20 km/u. [lasiee mONIOBUHY OCTaBIIETOCs BPEMEHHU OH €Xall CO CKOPOCThIo )V, = 25
KM/4, TIOCNiE 4Yero J0 KOHEYHOro IyHKTa OH IleJ MEMKOM €O CKOpOCThio Vi= 4 Km/u4.
OrnpenenuTb CpeaHIO CKOPOCTh BEIOCUTIEAUCTA.

2. Yenosek maccor m;=80 xr, Oerymuii co cKopocTthio V=10 KM/4, JOTOHSET TEIEKKY
maccor m;=200 Kr, ABMKYIIYIOCS CO CKOPOCTBIO 1,=3,6 KM/4, U BcKakuBaeT Ha Hee. C Kakoi
CKOPOCTBIO CTAaHET JIBUTAThCS TEJIeKKa C 4eloBeKoM? C KaKoil CKOPOCThIO OYAET ABUTATHCS
TEJEKKA C YeIIOBEKOM, €CJIH YEJIOBEK JI0 MPBDKKA OeKal HaBCTPEdy TellewKe?

3. Eciu Ha BepxXHHUI KOHEI BEPTHUKAIBHO PACIOJOXKEHHOW CHUPATBHOW MPYKUHBI
MOJIOKUTH TPY3, TO MpYXKHHA coxmercs Ha Al = 2 MM. Ha CKOJNBKO COXMET MPYKHHY TOT K€



Ipy3, YIaBIIUI Ha KOHEL IPY>KUHBI C BHICOTHI A= 10 cm?

4. K xpato croma mnpukperyieH Oyok. Yepes OJOK TEpeKHHyTa HEBecoMmas |
HEpacTsHKUMasi HUTb, K KOHILIAaM KOTOpPOW MpHUKpemieHbl rpy3bl. OOuH Tpy3 IBHXKETCS IO
MOBEPXHOCTU CTOJIa, a IPYrod - BAOJb BepTHKanu BHU3. Onpeaenuts kodddULIMEHT f TpeHus
MEXy TOBEPXHOCTSAMU TPy3a U CTOJA, €CIIU MAacChl K&KIO0T0 Tpy3a U Macca 0JI0Ka OJMHAKOBBI U
rpy3bl JBHXKYTCS C YCKOpeHueM a = 5,6 M/, [Ipockanb3pIBaHMEM HUTH IO OJIOKY M CHIIOH
TpeHus, NeHCTBYIOIIEH Ha OJIOK, TPEeHEOPEUb.



[Ipnnoxenne 3.

MpumMepHbIit TecT: "MonekynsapHaa ¢pu3nka u TepmognHaMuka".

TecTupyeMslit: [arta:

3apaHue Ne1 monekynsipHas ¢om3anka

Yemy pasen KII/I uneansHoM TenaoBoil MamHel, padoTatomieit no mukiny Kapuao?
T, — memnepamypa Haepesamens

T, — xonoounvnuxa

BbibepuTte oanH n3 5 BapnaHToB OTBETA:

T +T,
1) n=
T1
TI_TZ
2) n=
Tl
_ T1
3) d T, +T,
TI_TZ
4) n=
Tz
5) n=1+T,

3apaHue Ne2 monekynsipHas ¢pm3anka

Kakoe ypaBHeHUE BbIpakaeT BHYTPEHHIOIO SHEPTHIO JTF000I MacChl MHOTOATOMHOTO UI€aTbHOTO
raza?

BbibepuTte oanH n3 5 BapnaHToB OTBETA:

1) U=2kT
2
2) U=~_RT
i
U=""RT
3) >
4) U="2Rr
H2
5) U==2kT

3apaHue Ne3 monekynsipHas ¢m3anka

Ha rpaduke nzo0paskeHbl mpo1ecchl U3MEHEHUs COCTOSIHUS TIOCTOSIHHON MacChl UeaaIbHOTO

ra3a B koopauHaTtax PV. HazoBute rpaduku 3TUX MpoIIeccoB:
I3 1 3

g

-
W



BbibepuTte oanH n3 5 BapnaHToB OTBETA:

1) 1-2 u3orepma, 2-3 uzobapa
1-2 nzo6apa, 2-3 nzoxopa

2)

3) 1-2 uzoxopa, 2-3 nzorepma

4) 1-2 uzorepma, 2-3 nzoxopa

5) 1-2 uzo6apa, 2-3 nzorepma

3apaHue Ne4 monekynsipHas ¢pmsnka

Ha rpaduke nzo0paskeHbl mpo1ecchl U3MEHEHUS COCTOSIHUS TIOCTOSIHHOW MacChl UeaabHOTO

rasza B koopauHarax PV. Onpenenure 3T mpoIecChI.
Py 2 1

L

BbibepuTe oanH n3 5 BapnaHToB OTBETA:

1-2 u3o00apudeckoe cxxatue, 2-3 U30TEPMHUUYECKOE PACIIUPEHHE

)
2) 1-2 nzo6apuueckoe pacumpeHue, 2-3 H30TepPMHUECKOE CHKATHE
3) 1-2 nzorepmMudecKkoe cxarue, 2-3 n300apudecKoe ckaTue
4) 1-2 nzobapudeckoe cxxatue, 2-3 U30TePMUIECKOE CHKATHE
5) 1-2 nzobapudeckoe pacupeHue, 2-3 n30XOpHUIEeCKoe CyKaTHe

3apaHue Ne5 monekynsipHas ¢m3unka

Ha rpaduke nzo0paskeHbl mpo1ecchl U3MEHEHUS COCTOSIHUS TIOCTOSIHHON MacChl UeaabHOTO
Py 2 1

N

rasza B koopauHarax PV. Haiiqute ypaBHEHUS 3TUX MTPOIIECCOB.

BbibepuTte oanH n3 5 BapnaHToB OTBETA:
1-2 W/T,=V,/T,
2-3 PV,=PV,

1-2 BV =PV,

2) 223 VIT,=V,IT,
1-2 BIT =PI,
) 223 V,IT,=V,/T,
1-2 PV, =PV,
K 223 PIT,=P/T,
5) 1-2 BV, =PV,

2-3 BT, =RV,

3apaHue Ne6 monekynsipHas ¢m3anka
YpaBHEHHE COCTOSHUS UAECATBHOIO ra3a UMEET BUL

BbiGepute oguH 13 5 BapnaHToB oTBeTa:



m
PV =—RT

i
ma m

(p+ = ﬂ)(V—bjz—RT
peve p

p = nkT

B ( mgh)
= Ngexp T
C, = 3R

3apaHue Ne7 monekynsipHas ¢pm3anka

YpaBHEHHE COCTOSHUS peanbHOro ra3a (ypaBHeHue Ban-nep-Baanbsca) numeer Buj

BbiGepute oauH 13 5 BapnaHToB oTBeTa:

m
PV =—RT
i
mia m
(p+ ~ ﬂ)(V—b)=—RT
peve M
p = nkT
B ( mgh)
= Ngexp T
C, = 3R

3apaHue Ne8 monekynsipHas cusuka

Pacnpenenenue bonbimana

BbiGepute oauH 13 5 BapnaHToB oTBeTa:

moa m
(p+ - ﬂ)(v—b] = —RT
peve I

p = nkT

mgh)

n = HDEJXP(—?

€, =3R

3apaHue Ne9 monekynsipHas cusuka

OcHOBHOE ypaBHEHHUE MOJIEKYIIPHO-KMHETUYECKOM TEOpUH ra3a UMEET BUJ]

BbibepuTe oanH n3 5 BapnaHToB OTBETA:

m
PV =—RT
il

mza M
(p—l— . ﬂ)(V—b] = —RT
peve u

p = nkT

mgh

n = nNpexp (_—kT )

C, = 3R



3agaHue Ne10 monekynsipHas ¢pm3anka

3akoH /[rononra-IITu umeer Buj
Bb|6epl/|Te OOVH U3 5 BapmMaHTOB OTBeTa:

m
1) PV =—RT

73

mia m
2) (p+ ~ ﬂ)(v—bjz—ﬁr

puev= I
3) p = nkT

mgh)

4 = =
) n nDexp( T
5) C, =3R

3agaHue Ne11 monekynsipHas ¢pm3nka

C YBCIUYCHUCM JIaBJICHUSA TCMIICPATYpa KUIICHUA BOAbL
Bbl6epl/|Te O[VH 13 5 BapuaHTOB OTBEeTa:

1) YMEHBIIACTCS

2) HE U3MCHIETCS

3) CHayJaJia pacTeT, a HOTOM IaJacT
4) YBCIUYHBACTCS

5) CHayvaja majacT, a IOTOM pacTeT

3apaHue Ne12 monekynsipHas ¢pmsnka

VY ienpHas TEMIIOEMKOCTD U3MEPSETCS B. ..
BbiGepute oauH 13 5 BapnaHToB oTBeTa:

e

Moaw - K

Bm

moae - K
Hac - K

Moas

3apaHue Ne13 monekynsipHas ¢msnka

MognsipHas TEMI0EMKOCTh U3MEPSIETCH B. ..
BbibepuTte oanH n3 5 BapnaHToB OTBETA:

" Lo
Mmoaw - K
Il

2) ;
kz- K
Hxc

3) —_—

K



Bm

4) S
Mmoas - K
5) e - K
MOAB

3apaHue Ne14 wmonekynsipHas cm3snka

[Iporiecc, mpoTeKarmuii Mpy MOCTOSTHHOM 00beMe, Ha3bIBAETCS
BbibepuTte oanH n3 5 BapnaHToB OTBETA:

1) n300apHBIM

2) U30XOPHBIM

3) CTAaTHYECKUM
4) JUHAMHUYECKUM
5) CTallMOHAPHBIM

3agaHue Ne15 monekynsipHas ¢pmanka
[Ipouecc, mpoTekaromuii Ipyu NOCTOSSHHOM JIaBJIICHUU, HAa3bIBACTCSA
BbibepuTte oanH n3 5 BapnaHToB OTBETA:

1) n300apHBIM

2) H30XOPHBIM

3) CTaTHYCCKUM
4) JUHAMHUYECKUM
5) CTallMOHAPHBIM

3agaHue Ne16 monekynsipHas ¢pm3nka

IIponecc, mpoTekaromuil Ipy MOCTOSTHHOM TEMIIEPAType, Ha3bIBACTCS
BbibepuTe oguH U3 5 BapMaHTOB OTBETA:

1) M300apHBIM

2) N30XOPHBIM

3) CTaTUYECKUM

4) H30TCPMHUYCCKUM
5) CTallMOHAPHBIM

3apaHue Ne17 monekynsipHas ¢pmsnka

Temmnepatypa raza 6su1a 300 K u Bo3pocna Ha 8%. Kakoii crana TemnepaTypa raza?
BbibepuTe oguH U3 5 BaprMaHTOB OTBETA:

1) 324 K
2) 308 K
3) 318 K
4) 330 K
S) 328K

3apaHue Ne18 monekynsipHas ¢msnka



V==
JIns ra3za cocTosIero u3 0JHOATOMHBIX MOJIEKYIT Cy paBHO:
BbibepuTe oguH U3 5 BapMaHTOB OTBETA:
1) 1,4
2) 1,33
3) 1,67
4) 1.9
5) 8,31
3apgaHue Ne19 monekynsipHas cmsnka
_ CP
V= C_
JIns ra3za coCTOAILIEro U3 IBYXaTOMHBIX MOJIEKYJT ¥ paBHO:
BbibepuTe oguH U3 5 BaprMaHTOB OTBETA:
1) 1,4
2) 1,33
3) 1,67
4) 1,9
5) 8,31
3apaHue Ne20 monekynsipHas ¢pm3snka
,_Co
C, .
JIns ra3za coCcTosAIIEro U3 MHOTOATOMHBIX MOJIEKYJ paBHO:
BbibepuTe oguH U3 5 BaprMaHTOB OTBETA:
1) 1,4
2) 1,33
3) 1,67
4) 1,9
5) 8,31

3agaHue Ne21 monekynsipHas ¢manka

CKoIbKO BCETo cTerneHeil cB000 bl IMEET MOJIeKYJIa OJHOATOMHOIO Ta3a:
BbiGepute oauH 13 5 BapnaHToB oTBeTa:

1) 3
2) 2
3) 5
4) 7
5) 6

3apaHue Ne22 wmonekynsipHas ¢msnka



CKOJIBKO BCETO CTeneHeH CBOOOIbI HIMEET MOJIEKYJIa IByXaTOMHOTO Ta3a:

BbibepuTte oanH n3 5 BapnaHToB OTBETA:

()R B, T OS]

3apaHue Ne23 monekynsipHas ¢m3snka

CKOJIBKO BCEro CTerneHen CBO6OI[I)I HMECT MOJICKYJIa MHOI'OAaTOMHOI'O I'a3a:

BbibepuTte oanH n3 5 BapnaHToB OTBETA:

[©)EEN BV, T \O R S)

3agaHue Ne24 wmonekynsipHas ¢pmanka

[TonmyuuB oT HarpeBaTens 5 KK TEMI0THL, Ta3 MPU PACIIMPEHUH COBEPILMI PadOTy BETHUNHON
2 x/I>x. Onpenenuth N3MEHEHNE BHYTPEHHEN SHEPTUU rasa.

BbibepuTte oanH n3 5 BapnaHToB OTBETA:
VBenuunmacek Ha 7 K[k
VYmenbmunack Ha 3 kJ[x
VYmenbimunachk Ha 7 kKJ[x

VBennunnace Ha 3 K/[xk

AU =0

3agaHue Ne25 wmonekynsipHas ¢m3nka

[Ipu peanuzanuu Kakoro mpolecca yBeJInueHne TeMIEepaTypbl UACAIbHOrO ra3a B 2 pasza
MIPUBOUT K YBEJIMUCHUIO 0O0BEMa TOKE B 2 paza?

BbibepuTte oanH n3 5 BapnaHToB OTBETA:
N3otepMuueckoro
N3oxopHOro
AnnabatHoro
N3obapHoro

PasHosecHoro



[Ipunoxenue 4.

IIpumepHas KOHTpoJIbHAsA padoTa no TeMe '"MoJiekyasspHas
¢pu3uka u TepMoaAHAMHKA"

Bapuanr 1

1. Boma npu Temmeparype (= 4° C 3anuMaer o6beM V= lcm®. OnpeenuTh KOMHIeCTBO
BEIIIECTBA V U 4UCIIO N MOJIEKYJI BOJIBI.

2. B 6amnone naxoautcs ra3 npu temneparype 7; = 400 K. /lo kakoii remnepatypsl 7>
HAJI0 HarpeTh a3, YTOOBI €ro JaBJICHUE YBEIMUUIOCH B 1,5 paza?

3. OnpenenuTh BHYTPEHHIOW 3HEprui0 U BOJIOPOAA, @ TAKKE CPEIHIOI KUHETHYECKYIO
SHEPrUI0 € MOJIEKYJIbI ATOro ra3za npu temmneparype 7' = 300 K, ecnii KOIMYECTBO BEUIECTBA V
3TOro raza pasHo 0,5 MOJIb.

4. Tlpu n30TEpMHUYECKOM paciIupeHuu asora npu temmeparype 7' = 280K oOwvem ero
yBeIUYWICS B 1Ba paza. OnpenenuTsb: 1) COBEPIICHHYIO NMPH PAaCIIMPEHUU Ta3a paboty A, 2)
u3MeHenne AU BHyTpeHHel 3Hepruu; 3) KOJMYecTBO TEMIoThl Q, moiaydyeHHoe ra3oM. Macca
azora m = 0,2 kr.

Bapuant 2

1. OnpenenuTh KOJMYECTBO BEIIESCTBA V BOJOPOJIA, 3aMOIHSIONIETO COCYl 00BeMOM V =
3 J1, €clii KOHIEHTPAIMs MOJIEKYJI ra3a B CoOCyze n=2-10"m~.

2. BeruucnuTh MIOTHOCTD P a30Ta, HaXOAsIIerocs B 0amione moj aaBneHuem P =2 Mlla
u umeroniero temnepa typy 7 = 400 K.

3. Tpexaromusiii ra3 oz nasienueM P = 240 .xIla u temneparype t=20° C 3aHuMaer
oobeM V= 10 1. Onpenenuts TerioeMKocTs Cp 3TOTO Taza Ipy NOCTOSHHOM JaBICHHH.

4. Kakas 1ons wy KoaudecTBa TeIIOTh Q, MOABOAMMOrO K UACAIbHOMY ABYXaTOMHOMY
ra3y npu u300apHOM. TIpoIiecce, pacxoayercs Ha yBenudeHue AU BHyTpeHHEH dHeprun ra3a u
Kakas J10Jis W - Ha paboTy 4 pacmmpenusi? PaccMoTpeTs Tpu citydasi, eciu ras: 1)
OJIHOATOMHBIH; 2) BYyXaTOMHBI; 3) TPEXaTOMHBIH.

Bapuant 3

1. B munmuaap nomwHOM /=1,6 M, 3aTI0JIHEHHBINA BO3YXOM IPU HOPMATBLHOM aTMOC(HEPHOM
JnaBieHuu P, Hadaau MEIJIEHHO BJIBUTaTh MOPUIEHb IUIOMIaAbl0 ocHOBaHus S = 200 oM.
Onpenenuts cuiny F, AEHCTBYIONTYIO Ha TOPIIEHb, €CJIM €r0 OCTAHOBUTH Ha pacctosiuuu /; = 10
CM OT JTHa UUJIUHIPA.

2. KonmnuectBo BemectBa renust v = 1,5 moinb, Temneparypa 7 = 120 K. Onpenenutb
CYMMAapHYI0 KHHETHYECKYIO SHEPTHIO £, MOCTYyNaTebHOTO IBUKEHUSI BCEX MOJIEKYJ 3TOT0 rasa.

3. O0bem BozOpOJa MPH M30TEPMHUECKOM paciiupenun npu temmeparype 7' = 300 K
yBenuuwics B n = 3 paza. Onpenenuts paboTy A4, COBEpPIICHHYIO ra3oM, W Termioty Q,
MOJIy4YEHHYIO Ipu 3TOM. Macca m Boznopoza pasHa 200 r. .

4. Ta3, sBHsAACH pabOYMM BeEIIECTBOM B IMkie KapHO, MOMydusi OT TEMI0OTIATYHKA
terory Qp = 4,38 xJlx u cosepmmn pabdory 4 = 2,4 x/lx. Omnpenenuts TeMmIeparypy
TEIUIOOTAATYMKA, €CJIM TeMIlepaTypa TerionpueMunka 7, =273 K.



Bapuanr 4

1. bamon BMectumocThio V' = 20 1 3anmonHeH a3otoMm npu Temmneparype 1 = 400 K.
Korma wacte raza umspacxojoBanu, naBieHue B OamioHe moHu3uinock Ha AP = 200 klla.
Omnpenenutb Maccy m U3pacxoJOoBaHHOTO rasa. [Ipolecc cuntaTe H30TEPMUYECKUM.

2. OnpenenuTh MOJISIPHYIO Maccy M JByXaTOMHOTO ra3a M €ro yAeJIbHble TeIIOEMKOCTH,
€CIIM HM3BECTHO, YTO Pa3HOCTh Cp - Cp YACJNBHBIX TEIJIOEMKOCTEH A3TOro rasa pasHa 260
Jx/(xr-K).

3. Bo ckonbko pa3 yBenmu4uTCst 00beM BOJOPO/Ia, COACPKAIMINN KOJIMUECTBO BEIIECTBA V
= 0,4 MOJb TP U30TEPMUYECKOM PACIIMPEHUH, €CIIH MPU ITOM T'a3 MOITYYUT KOJIHMUECTBO
terotsl Q= 800 Ix? Temneparypa Bonopoaa 7=300 K.

4. HWpeanpHas TeryoBas MamuHa paboraer mo 1ukiay Kapuo. Temmeparypa
teroornatunka 77 = 500 K, temmneparypa temnonpuemnuka 7> = 250 K. Omnpenenutb
tepmudecku KIIJI M mukia, a takke paboty A; pabodero BemiecTBa MpPU H30TEPMHUUECKOM
pacuIupeHn , €ClIi MPU U30TEPMUIECKOM CHKaTHH coBeplieHa padota 4, = 70 Jx.

Bapuant 5

1. Onpenenuth MOJIIpHBIE TEINIOEMKOCTH T'a3a, €CIIU €ro YAeNIbHbIE TeIIIOEMKOCTH Cy =
10,4 x/Ix/(xr-K) u cp= 14,6 xIx/(kr-K).

2. JIBa cocyna oquHAaKOBOTO0 o0beMa cofepikar Kuciaopod. B oqHom cocyne naBienue P,
= 2 MIla u temneparypa 7; = 800 K, B apyrom P,=2,5 Mlla, 7,= 200 K. Cocyzasl coequHuIn
TpyOKOM W OXJIaJWJIA HAXOAUTUICS B HUX KHcIopos o temmeparypsl 7' = 200 K. Onpenenutsb
yCTaHOBUBIIEECS B COCYAax AaBieHue P.

3. OmpenenuTh CPEOHIO AJUHY CBOOOJHOrO mpodera MOJEKYJbl a30Ta B COCYAE
BMECTUMOCTBIO V=35 1. Macca raza m=0,5 r.

4. Onpenenuth padboTy A, H30TEPMHUECKOTO CXKATHs Ta3a, coBepIiaromiero mukia KapHo,
KII/] xoroporo n= 0,4, ecnu paboTa H30TEpPMHUECKOTO paciiupeHus paBHa A ;= 8 JIx.

Bapuanr 6

1. B cocyne BmectumocTthio V = 40 1 Haxoautcs kuciopon npu temneparype 7= 300 K.
Korma wacte ra3a umspacxojoBaiu, JaBieHue B OamioHe moHu3miock Ha AP = 100 «lla.
Onpenenuts Maccy m U3pacxoOBaHHOTO Kuciopoaa. [Ipouecc cuntath H30TEPMUYECKUM.

2. Onpenenuth MOKa3aTelb aaquadaThl ¥ UACALHOTO: ra3a, KOTOPhIM npu Temmeparype 71
=350 K u maBaennu P = 0,4 MIla 3anumaer 00seM V' = 300 11 1 uMeeT TermmoeMKocTs Cpy= 857
JIx/K.

3. Ompenenuts paboTy A, KOTOPYIO COBEPIIUT a30T, €CIH €My IpPH MOCTOSHHOM
JABJIEHUH CcOoOoOImuUTh KonumdecTBo TermmoTel (=21 x/[x. Haittu Ttaxke wusmenenume AU
BHYTPECHHEHN 3HEPrUu rasa.

4. B nukne KapHo ra3 nonyuun ot TemtootaaTyrka temwioty Q; = 500 [k u coBepmimi
pabory 4 = 100 JIx. Temneparypa temnooraatuuka 7; = 400 K. Onpenenuts tremnepatypy 7>
TEIIONPUEMHHKA.

Bapuant 7

1. OnpenenuTe KOHLEHTPALMIO 7 MOJEKYJ KHUCIOpPOJAa, HAXOISAUIErocs B COCYHe
BMecTUMOCTbIO V' =2 1. KonnuecTBo BeliecTBa v Kuciopoa pasHo 0,2 MoJib.

2. Bonopon naxoautcs noa aasinennem P = 20 mklla u umeer remneparypy 7 = 300 K.
OnpenenuTts CPeHION ATUHY CBOOOIHOTO MpoOera MoJIeKybl TAaKOTO rasa.

3. Ilpu ammabaTHOM CXKaTHHM JaBlIieHHE Bo3ayxa Obuto yBenmuyeHo ot P=50 kIla mo



P,=0,5 MIla. 3arem mpu HEeU3MEHHOM OOBEME TeMIlepaTypa BO3[yxa Oblla MOHM)XEHA 10
nepBoHavaibHOM. OnpeaenuTs qaBieHue P; raza B KOHIIE mpolecca.

4. I'a3, coBepmaromuii ki KapHo, otgan TeronpueMHuKy 67% TEIIIOThl, IOJy4YEHHOU
OoT Temnooraaryuka. OmnpenenuTs Temneparypy 71> TEIUIONPUEMHHUKA, €CIM TeMIlepaTypa
tertooraaTunka 1; =430 K.

Bapuanr 8

1. OnpenenuTs MIOTHOCTH P BOASIHOTO Napa, Haxosuerocs nox nasieHuem P = 2.5 klla
1 umetoiero temmneparypy 7= 250 K.

2. B cocyne BMecTUMOCTBIO V' = 5 11 Haxoautes: Bogopox maccoit m = 0,5 r. Onpenenursb
CPEIHION0 JUIMHY CBOOOIHOTO MpoOera MOJIEKYJIbl BOAOPOAA B 3TOM COCYJE.

3. Kakas pabora 4 coBepIaeTcs mpu M30TEPMHUUECKOM PACHIMPEHUH BOJIOPOIa MACCOM m
=51, B3saroro nipu Temneparype 7 =290 K, eciii o0beM ra3a yBenmuuBaeTcs B TpH paza?

4. I'a3, copeparonwmii nuki Kapao, nomydaer termnorty Q=84 x/x. Onpenenuts padboTy
A ra3za, ecnu TeMmmeparypa 71; TEIIOOTHAaT4YMKa B TPU pa3a BbIIE TeMmIeparypel 15
TEIJIONPUEMHHUKA.

Bapuant 9

1. OnpenenuTh KOJTUYECTBO BEUIECTBA V U YUCIO N MOJIEKYJ Kuciaopoaa maccot m = 0,5
KT.

2. OgHOATOMHBIN Ta3 MPH HOPMAIBHBIX YCIOBHSIX 3aHMUMAeT 00beM V = 5 1. Beruucnuth
TETI0eMKOCTh Cy 3TOTO ra3a InpH MOCTOSSHHOM O0beMe.

3. Kucnopon maccoit m = 200 r 3anumaer obvem V) = 100 1 U HAXOOUTCSA TOM
nasinenueM P = 200 xIla. Ilpu HarpeBaHuu ra3 pacmivpuics MpH MOCTOSHHOM JABICHHH IO
obvema V,= 300 1, a 3aTem ero maBieHue Bo3pocio 1o P3 = 500 klla mpu HensmeHHOM 0OBEME.
Haiitu usmenenue BHyTpeHHel sHeprun AU rasa, COBEpIICHHYIO Ta3oM padoty A u Temioty Q,
nepenanHyto rasy. [loctpouts rpaduk mporecca.

4. Bo ckoibpKo pa3 yBenuuuTcs Ko3dduimeHt monesnoro aevicteus 1 uukia Kapuo npu
NOBBILIEHUM Temneparypsl Terooraatunka or 7; = 380 K mo 7;" = 560 K? Temmnepatypa
temionpuemuuka 7, = 280 K.

Bapuant 10

1. B OGamione BMecTUMOCTBIO V' = 3 ;1 coumepkuTcs Kuciopom maccod m = 10 1.
Ornpenenutb KOHIIEHTPALMIO 72 MOJIEKYJT rasa.

2. ITpu kakom nmaBieHun P cpemHsis IiuHa cBOOOAHOTO Mpobera MOJIEKyN a30Ta paBHa |
M, eciu TeMrieparypa raza t= 10° C?

3. Azor maccoit m = 0,1 kr Obl1 M300apHO Harper oT Temmeparypel 7; = 200 K o
temneparypbl 7,= 400 K. Omnpenenuts paboTy A, COBEpPUICHHYIO Ta30M, MOJIYYEHHYIO MM
temioty Q u usmenenne AU BHYTpEHHEN SHEPIUU a30Ta.

4. UneanbHblil ra3 cosepiiaeT 1ukia KapHo mpu temmneparypax TENIONpUEMHHUKA 1 =
290 K u temmoornatunka T, = 400 K. Bo ckonbko pa3 yBenuduutcsi K03(PHUIUESHT MOJIE3HOTO
JIEMCTBUSI HIO IIUKJIA, €CJIM TEMIIEpaTypa TEIIo0TaaTYrKa Bo3pacret Ao 7;'= 600 K?

Bapuanr 11

1. B 6annone BMecTUMOCTBIO V' = 15 1 Haxoautcs aprod nof aasiaenueM P; = 600 Ila u
npu Temneparype 7; = 300 K. Korga u3 GamioHa ObUTO B3STO HEKOTOPOE KOJIMYECTBO rasa,
naBjieHue B OaysioHe moHusuioch 10 P,= 400 klla, a remmeparypa ycranoBuinace 7,= 260 K.
Onpenenutb Maccy m aproHa, B3siTOro u3 OajioHa.



2. Boluncnuth yienbHbIE TEIIOEMKOCTH ra3a, 3Hasl, 4TO ero MojisipHas Macca M = 4107
KI/MOJIb U oTHoIIeHHe TemioemMkocte Cp/Cy=1,67.

3. Cpennsist AmuHa CBOOOHOTO Mpodera MOJIEKYJIbl BOAOPOAa MPU HEKOTOPBIX YCIOBHIX
paBHa 2 MM. HaiiTu IJIOTHOCTH p BOJOPO/IA MPH 3THX YCIOBHUSX.

4. T'a3, copepmaromuii ukia KapHo, oTnan TermmonpueMHUKY Temioty Q. = 14 x/[x.
Onpenenuth Temnepatypy 7 TEMJIOOTAATYMKA, €CIM MPH TEMIEpaType TeIuionpueMHuka 7,=
280 K pab6ora nukmna 4 = 6 xJ[x.

Bapuanr 12

1. Haittu mmotHOCTH p a3ota npu temneparype 7 =400 K u naBnenun P =2 Mlla.

2. Onpenennuth CpeAHIO KUHETUYECKYIO0 SHEPIUI0 € OJHOM MOJIEKYNBI BOJSHOIO Iapa
npu temneparype 7=500 K.

3. Kakas pabota 4 coBepiiaeTcsi mpu U30TEPMHUUESCKOM PACIIUPEHUH BOIOPO]Ia MACCOM
m=5 r, B3siToro npu temmeparype 7' =290 K, ecniu 06beM raza yBeanuuBaeTcs B Tpu paza?

4. UneansHbiii Ta3 coBepaet nukia Kapuo. Temneparypa 7 TEMI00OTAaTYMKA B YETHIPE
paza (n=4) Oomnblle TeMIEpaTyphl TeIIoNpUeMHUKA. Kakyro MO0 W KOJMHYECTBA TEILIOTHI,
MOJIyYEHHOTO 32 OJMH LMKJI OT TEIJIOOTAaTYMKA, ra3 OTIACT TeIIONPUEMHUKY?

Bapuanr 13

1. KakoBo jaBieHNE B CMECH I'a30B €EMKOCTBHIO 2 JI, €CJIM B HEH HaXOJIUTCS 10" MOJIEKYJT
kucaopona u 107 T asora, a Temmepatypa cMecu 50°C?

2. JIBa nuTpa azota HAXOAATCA IMOJ JaBICHUEM 10° Tla. Kakoe KOJMYECTBO TEIUIa Hag0
COOOIUTH 30Ty, 4TOOHI pU V=const 1aBIeHNE YBEIUUUTH BIBOE?

3. OnpenenuTh CpeaHIO JUIMHY CBOOOJHOrO TpoOera MOJIEKYJbl a30Ta B COCYAE
BMECTUMOCTHIO 5 1. Macca ra3a pasna 0,5 r.

4. T'a3, coepmarommii muka Kapuo, monygaer temioty 84 kJ/bx. Onpenenuts padboty
rasa, ecjii TeMIeparypa TeriooTAaTYMKa B TPU pa3a BhIIIE TEMIEPATYPhl TEIIONPUEMHHKA.

Bapmuanr 14

1. CkonpKkO MOJEKYNI KHCIIOpOAa HAXOAUTCA B oObeMe | JI mpu Temmeparype 0°Cu
nmasnennu 133,3 [1a?

2. 3 1 Bo3myxa mox paenenueM 10° ITa m300apuuecky CKHMAOTCS 10 oObema 0,5 1.
Onpenenuth KOJTMYECTBO TEIJIA, BbIACIEBLICECS PU ITOM CHKATHH.

3. 12 11 a30Ta pacHIMPSIIOTCS MPU MOCTOSIHHOM JaBICHUHU 10° Ia 1o o6bema 22 1. Haiitu
M3MEHEHHE BHYTPEHHEH SHEpruu ra3a, CYuTas €ro ueaabHbIM.

4. T'a3, cosepmarommii nuki KapHo, oTman temnonpueMHuky temiory Q. = 14 x/[x.
Omnpenenutb Temnepatypy 7 TEMJIOOTAATYMKA, €CIM MPH TEMIEpaType TerionpueMHuka 7>=
280 K pabora nukna 4 = 6 kJ[x.

Bapuant 15

1. JlaBnenue ra3za paBuo 104 Ila, a cpennsis KBagpaTHuHas ckopocTh paBHa 500 wm/c.
Halitn nnoTHOCTB 3TOrO rasa.

2. B cocyne BMECTUMOCTBIO V' = 6 1 HaxoOuTCs IpPU HOPMAIbHBIX YCIOBHSIX
JIBYXaTOMHBIN Ta3. OnpeaenuTs TermioeMKocTh Cy 3TOTo ra3a Mpu MOCTOSTHHOM 00beMe.

3. ITpu nzorepmuueckom pacimuperuu 10 r a3oTa, HaXOAAIIErocs IpU TEMIEpAType 17°
C, 6p11a coBepiieHa padota, paBHas 860 k. Bo ckoibko pa3 U3MEHUIIOCH JaBJICHUE a30Ta MPH
paciupeHun?



4. Ta3, cosepwatrommii nukn KapHo, orman TtemnonpueMHuKy temioty 14 x/[xk.
Onpenenuth TEMIEpATypy TEIJIOOTAATYMKA, €CIIU MpH Temiieparype TemtonpueMauka 280 K
pabota 1ukia paBHa 6 k/[x.



IIpnnoxxenne 5.

MpumMepHbIN TECT: "DneKTpnuecTso”.

TecTupyeMslit: [arta:

3apaHue Ne1 anekTpuyecTBO

Ha PUCYHKC IIOKa3aHbl S3KBUIIOTCHUUAJIBHBIC JIMHUW CHCTCMbI 3apsa0B W 3HAYCHHA
IHOTCHIMaJla Ha HHX. BeKTop HAMpsOKCHHOCTU  3JICKTPHUYECKOI'O II0JII B TOYKE A

OpHeHTHpOBaH B HaHpaB_]’[eHI/H/L ..
‘._'_,.-l'--".—n-.."'hk ;—_______-‘
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F oo L x\.\?ﬂ ; ! IR A
{ { { 5432 . ] 1 2;‘:1.:‘1 })
b I A r | § 7
M e S | s el
‘\HH‘*‘_’—.#H ""“h‘*—'—#—"

BbibepuTte oanH 13 4 BapnaHToB OTBETA:

1) 1

2) 2

3) 3

4) 4

3apaHue Ne2 anekTpuyecTBO
Cwuna Toka B MPOBOJHUKE B TEUYEHHUE MHTEPBAJIA BPEMEHH { paBHOMEPHO yBeanuuBaetcs ot 0
10 [, 3aTeM B TEUEHHE TAKOIO K€ MPOMEKYTKAa BPEMEHHU OCTAETCS MOCTOSHHOM, a 3aTeEM
3a TOT )K€ MHTEPBAJ BPEMEHU PAaBHOMEPHO YMEHBIIIAECTCS 10 HYJIA f. 3a BCE BpeMs 4epe3
MPOBOJHUK IIPOILIEII 3apsi] ¢, PABHBIM. . .
BbibepuTe ogvH U3 4 BapMaHTOB OTBETA:

1) g=1It

2) g=2It

3) q=0

4 g=41It

3apaHue Ne3 anekTpuyecTBO

Ha pucynke mokaszaHbl 5KBUIOTEHIIMAIbHBIE MOBEPXHOCTH 3IEKTPOCTATUYECKOTO MOJIS.
BexTop HanpseHHOCTH 3JIEKTPUUECKOTO MOJII UMEET HaIllpaBJICHHUE. . .



BbibepuTte oanH 13 4 BapnaHToB OTBETA:

@
A W N =

3apaHue Ne4 anekTpuyecTBO

JlaHa cuctema TOYEYHBIX 3apsA/IOB B BaKyyMe U 3aMKHYTbhIe oBepxHOCTH S/, S2, 83 . [loTok

BCKTOPA HAIPSAKCHHOCTH SJICKTPOCTATUUCCKOTO IIOJI PAaBCH HYJIIO 4YCPC3...
-._'_.___._,_...-—r--n-

BbibepuTte oanH n3 5 BapnaHToB OTBETA:

1) MTOBEPXHOCTH S2
2) MOBEPXHOCTH S1
3) NOBEPXHOCTH S3
4) NOBEPXHOCTh S2 u Sl
5) MOBEPXHOCTh S2 U S3

3apaHue Ne5 anekTpuyecTBO

Kak nameHuTca No Mogysto HanpaXeHHOCTb SNEKTPUYECKOro Nonga TOYEHHOro 3apsana npuy
YMEHbLUEHUN pacCTOsHMA OT 3apsaaa A0 UccnenyemMon TOUKU B 2 pa3a 1 yBenumyeHum 3apaga B
2 paza?

BbibepuTte oanH N3 5 BapnaHToB OTBETA:

1) YBEJIMYMTCS B 2 paza
2) YBEJIMYMTCS B 8 paza
3) YMEHBIINTCS B 2 pa3a
4) yMEHBLIUTCSA B 4 pa3
5) YBEIMYMTCS B 4 paza

3apaHue Ne6 anekTpuyecTBO
Kakyto KWNHETUYECKYI0 SHEPru0 NpUobpeTeT 3apsaXeHHas YyacTuua, Nponasa B 9NEKTPUYECKOM



none pasHocTtb noteHumanoB 100 B? (3apag yactuubl 2 MkKKn. HavyanbHas ckopocTb paBHa

HY o)

BbiGepute oauH 13 5 BapnaHToB oTBeTa:

100 mxJIx
200 mx/Ix
100 JIx
200 Hx
100 m/Ix

3apaHue Ne7 anekTpuuyecTBO

Ecnu ot kamiu Bojbl, HECYIIEH AIEKTPUUYECKUH 3apsj] +5€, OTIEeNUTCS KanelbKa ¢
AIEKTPUUECKUM 3apsIIOM -3€, TO SJIEKTPUUECKUM 3apsij] OCTaBIIEHCS YaCTH KarlIu

Oynet paBeH
BbibepuTte oanH n3 5 BapnaHToB OTBETA:
1) -8e
2) -2¢
3) +2e
4) +4e
5) +8e

3apaHue Ne8 anekTpuyecTBO

Ecnu na Toueunsiii 3apsia 1 HKi, moMeneHHbIi B HEKOTOPYIO TOUKY OIS,
neuctByet cuiia 0,02 MmxH, To MOyJIb HAIPSYKEHHOCTH 3JEKTPUYECKOTO MOJIS B
3TOU TOYKE PaBEH

BbiGepute oauH 13 5 BapnaHToB oTBeTa:

50 B/m
500 B/m
10 B/m
20 B/m
200 B/m

3apaHue Ne9 anekTpuyecTBO

Kakyto ckopocTh npuodpereT nepBoHaYaIbHO MOKOUBIIMIACS MPOTOH B pe3yibTaTe
27
MPOXOXKACHUA pazHocTu noteHuuanoB 1 kB? Macca nnpotona 1,67-10°" «r, ero
-19
3apsia 1,6-10 Ko

BbibepuTe ogvH U3 5 BaprMaHTOB OTBETA:
770 xm/c
660 KkM/c
550 xm/c
440 xm/c
330 km/c



3agaHue Ne10 anekTpuyecTBO

Ecnu snement ¢ 3/IC 12 B u BHyTpeHHUM conpoTuBIeHHEM 2 OM 3aMKHYTh Ha CONIPOTHUBIIEHUE
10 OM, TO MOIITHOCTH, BBIIEIIEMast BO BHEIIHEH 11eTH, OyIeT paBHA
BbibepuTte oanH n3 5 BapnaHToB OTBETA:

1) 8 BT
2) 10 Bt
3) 6 Bt
4) 24 Bt
5) 12 Bt

3apaHue Ne11 anekTpuyecTBO

Mo1HOCTb 37eKTpOHArpeBaTeIbHOr0 MpUOopa MpY YMEHbILIEHUH JAJTMHBI HarpeBaTEIbHON
CIUpAJIA BABOE U YMEHBIICHUN HAIIPSKEHUS B LIETIH BBOE

BbiGepute oauH 13 5 BapnaHToB oTBeTa:

YMEHBIIUTCA B 8 pa3

)
2) yMEHbLINTCSA B 4 pa3a
3) YBEJIMUUTCS B 2 pas3a
4) YMEHBIINTCSA B 2 pa3a
5) HE UBMEHUTCA

3agaHue Ne12 anekTpuyecTBO
OnpenenuTh BHYTPEHHEE COMPOTUBIICHHUE * UCTOYHUKA TOKA, €CJIM BO BHEILIHEH
Lenu npu cuiie Toka I, = 5 A Boiaensiercss MomHocTh Py = 10 Bt, a ipu cuie Toka
I, =8 A — momHocTs P, = 12 Br.

BbiGepute oguH 13 5 BapnaHToB oTBeTa:

1) 0,22 Om
2) 0,17 Om
3) 0,12 Om
4) 0,37 Om
5) 0,07 Om

3agaHue Ne13 anekTpuyecTBO

Kakas u3 nepeuncieHHbIX HIDKE (OpMyIT BhIpaxkaeT 3akoH Jxoyns-Jlenmna?

BbiGepute oauH 13 5 BapnaHToB oTBeTa:

1) p=po (1+at)

2) I=U/R

3) I=¢/(R+71)
Q@ =1I°Rt



Q=U*Rt

3apaHue Ne14 asnekTpuyecTBO

Kakas u3 nepeunciieHHbIX HIDKE (GOpMYIT BhIpaskaeT 3akoH Oma Jij1s ydacTka

uenu?
BbiGepuTe OAMH 13 5 BApMaHTOB OTBETA:
1) p=po (1+at)
2) I=U/R
3) I=¢/(R+71)
2) Q =I°Rt
5) Q =U?Rt

3agaHue Ne15 anekTpuyecTBO

Kakas u3 nepeunciieHHbIX HIDKE (OpMyIT BeIpaskaeT 3akoH Oma Jj1s1 TOTHOM 1ernu?

BbibepuTte oanH n3 5 BapnaHToB OTBETA:

1) p=po (1+at)
2) I=U/R

3) [=¢/(R+7T)
2) Q =1I°Rt

5) Q=U*Rt

3apaHue Ne16 anekTpuyecTBO
Kakas u3 MNEPECUNCIICHHBIX HUXKE (I)OpMyJ] BbIPpAXKACT 3aBUCUMOCTL YACJIbHOI'O
COIIPOTHUBJICHUA MPOBOJHUKA OT TEMIEPATYPhI?

BbiGepute oguH 13 5 BapnaHToB oTBeTa:

1) p=po (1+at)

I=U/R



I=¢/(R+71)
Q =I*Rt
Q = U*Rt
3agaHue Ne17 anekTpuyecTBO
Kakas u3 nepeuynciieHHbIX HIKE (POPMYIT BEIPAXKAET 3aBUCUMOCTD JIEKTPUUYECKOTO

COTIPOTHUBIICHUS] METAJUTMUECKOTO IPOBO/IA OT €ro0 JUIUHBI [ U TUIoIaau
MONEPEYHOT0 ceYeHUs S?

BbibepuTte oanH n3 5 BapnaHToB OTBETA:

) R=pS/l
. R=1/(pS)
8 R=pl/S
. R = S/(pl)
R = pSI

3apaHue Ne18 anekTpuyecTBO
Kak n3menunrcs QJICKTPHUICCKOC COIIPOTHUBIICHUC MCTAJIJIOB U ITOJIYIIPOBOAHHWKOB
IIPH MOBBIIICHUU TEMIIEPATYPHI?

BbiGepute oauH 13 5 BapnaHToB oTBeTa:

YBeauuurcs Y METAJIJIOB U IIOJYITPOBOJHHUKOB.

2) VYMeEHbIIUTCS Y MCTAJIJIOB U ITOJIYITPOBOJIHHUKOB.
3) YBeanuuBaeTcs Y METAJIOB, YMCHBIIACTCA Y IIOJTYIIPOBOIHHUKOB.
4) YMeHbIaeTcs Y METAJIJIOB, YBCIIMYUBACTCA Y IIOJTYIIPOBOJHHUKOB.

5) He n3mensercs.

3apaHue Ne19 anekTpuyecTBO

Kaxkoii Buja paspsiia umeer B jlaMIax JTHEBHOTO cBeTa?

BbiGepute oauH 13 5 BapnaHToB oTBeTa:



Tneromui

2) Koponnsii
3) Jyrosou

4) HckpoBoii
5) IInazma

3apaHue Ne20 anekTpuyecTBO
MaxkcuMalnbHbIN aHOJHBIMA TOK B TaMIOBOM Jnojie paBeH S0 MA. CKOJIbKO

3JIEKTPOHOB BBUICTACT M3 KATOAA KAXKIYIO CeKyHIy? 3apsix atextpona 1,6-10™"° Kir.

BbiGepute oguH 13 5 BapnaHToB oTBeTa:

" 2,1:10"
2) 3,1-10"
3) 4,1-10"
" 5,1:10"

6,1:10"



[Tpunoxenue 6.

IIpumepHasi KOHTPOJIbHASA Pa00TAa MO TeMe « JIEKTPUIECTBO»

Bapuant Ne 1
WNMmeercs mnpenHa3sHaueHHBIM i1 M3MEpEeHHs TOKOoB A0 I=15 MA ammepmerp c
conpotuBiicHneM R =5 Om. Kakoe comporuBneHue R Hamo B3sTh M KaK €ro BKJIIOYHUTH,
YTOOBI 3TUM NPUOOPOM MOKHO OBUIO M3MepsATh: a) Tok 10 lp =150 MA; 6) pa3HOCTH
noreHmanoB 1o Uy =150 B?
Kakas pabora A coBepuiaercss mpu nepeHeceHHu TouyeuHoro 3apsga q = 20 vKa u3
OECKOHEUHOCTH B TOUKY, HaXOJALIYIOCS HAa PACCTOSHUU I' = 1 CM OT NMOBEPXHOCTH IIapa
paauycoM R = 1 cM ¢ mOBEpXHOCTHOM IUIOTHOCTHIO 3apsiaa ¢ = 10 MKK1/M*?
Toueunsie 3apsabl q;=1 MxKn u q,=0,1 MmxKn mHaxonarcs Ha pacctosiauu 11=10 cMm apyr ot
npyra. Kakyio paboTy coBepiiaT CHIIbl MOJIsL, €CIIM BTOPOH 3apsil, OTTAIKUBAsCh OT MEPBOTO,
YAQIUTCA OT HErO Ha paccTosiHue r,=10 m?

Bapuant Ne 2
DIEMEHT, aMIEpPMETP U HEKOTOpPOE CONPOTHBIIEHHWE COEAMHEHBI IOCienoBaTesbHO. Ecin
B35ITh CONPOTHBIICHUE W3 MEAHOW MPOBOJIOKU aiuHOM | = 100 M 1 monepevyHpIM ceUeHueM S
=2 M™%, TO amriepmeTp nokasbiBaeT Tok I} = 1,43 A. Ecnm xe B34Th CONPOTHUBJIEHUE U3
QIIOMUHUEBOW MPOBOJIOKH JIMHON | = 57,3 M u momepeuHbiM cedeHuem S = 1 MM, TO
amrniepmeTp nokaseiBaeT Tok I, = 1 A. Conpotusnenne amnepmerpa Ra = 0,05 Om. Haiitu
O/1C ¢ aneMeHTa U €ro BHYTPEHHEE COIIPOTUBIICHUE T.
Nmerorces na onuHakoBeIX dnemeHTa ¢ DJIC ¢ = 2 B u BHyTpeHHUM conpoTuBieHueM r=0,3
Om. Kak Hajo COENUMHUTH ITH A3JIEMEHTHI (ITOCIIEOBATEILHO WU MapajliebHO), YTOOBI
MOJIYYUTh OOJIBIINN TOK, €ClIi BHEIIHee conpoTusieHue: a) R=0,2 Om; 6) R=16 Om? Haiitu
TOK | B KaKJIOM U3 3TUX CIIy4aeB.
3apsoxeHHbId map 1 paguycom R =2 cM NpUBOAMTCS B COMPUKOCHOBEHUE C HE3APSKEHHBIM
mapom 2, paguyc koroporo R, = 3 cm. [locne Toro kak mapsl pa3beIuHUIN, SHEPTUS 11apa
2 okazamach paBHoit W, = 0,4 Jx. Kakoii 3apsig q; Obut Ha mape 1 10 COMPUKOCHOBEHHS C
niapom 27

Bapuant Ne 3
l. DOnexTpoH BI€TaeT B IUIOCKMH TOPU30HTAIBHO
PaCTONIOKEHHBI KOH/ICHCATOP napannenm;o ero I | I |
MJacTUHAM CO CKOpocThio Vo = 107 w/c. | | | |
HampspkenHocts monst B konaeHcarope E = 10
kB/M; nnuHa kongeHcatopa | = 5 cm. Haiitu

MOJlyJIb U HallpaBJIEHUE CKOPOCTHU V 3JIEKTPOHA NIPU
BbLIETE €r0 U3 KOHAEHCATOpa.

2. ComnpoTuBieHUS R=R,=R;3=200 Owm,
compoTtuBiieHne BoJbT™MeTpa Ry=1 kOm (puc.).
BonbT™MeTp mokasbiBaeT pa3sHOCTb NoTeHuuanos U
=100 B. Haittu 3/1C € 6aTtapen.

3. Mexnay nByMsl BEpTUKAIBHBIMU TUTACTUHAMH, HAXOASIIUMUCS Ha paccTossHuu d = 1 cMm
JIpyT OT Apyra, Ha HUTU BUCHUT 3apsbKeHHBIN mapuk Macco m = 0,1 r. [Tocne mogaum Ha
MJIaCTUHBI pazHOCTH NoTeHanoB U = 1 kB HUTH ¢ 1IapuKoM OTKJIOHWJIACh HA YTOJl O =
10°. Haiitu 3apsz q LIapuKa.




b)

Bapuant Ne 4
C xakoil cuiol B3auMOJEHCTBOBAIIM ObI JBA MEIHBIX IIapWKa, KaXIbli maccod 1 T,
HAXOJsICh Ha PaccCTOSHMM 1 M Apyr OT Jpyra, eciu Obl CyMMapHBIM 3apsija Bcex
AJIEKTPOHOB B HUX oTiiMyaiicsa Ha 1 % oT cymmapHOro 3apsiia Beex siep?
barapes ¢ 3JIC € = 240 B u BHyTpeHHUM comnpoTuBieHueM r = 1 OM 3amMKHyTa Ha
BHemHee comnpotuBieHne R = 23 Owm. Hailitu nonnyio MomHocth Py, monesnyto
motrHocTh P u KIT[I n 6aTapen.
DIeKTpUYECKHUi YaliHUK, conepkamuii 0obem V = 600 o’ BOJIBI pH to = 9 OC, 3a0bUIH
BBIKIIOYMTH. ConpoTuBiIeHUE HarpeBaTensd yaiiHuka R = 16 OMm. Yepe3 kakoe BpeMms T
nocje BKJIIOYEHHS Boja B yailiHuke BbIKMNUT? Hampsikenune B cetm U = 120 B, KII/]
Harpesatensd N=60%.

Bapuant Ne 5
Tpu OAMHAKOBBIX TMOJOKUTEIBHBIX 3aps/ia  PacHoJiOKEHbl B BEpIIMHAX MPABUILHOIO
TpeyrojipHuka. CTOpoHa TpeyrojibHUKa paBHa a. HallTh HaNpsyKEeHHOCTh MOJISI B
BEpIIMHE MPABUIHLHOTO TETPA3APa, TOCTPOSHHOTO HA TOM TPEYTOJIbHUKE.
Ot rereparopa ¢ DJIC € = 110 B tpebyercst mepenats sHepruro Ha paccrosinue 1 = 250 M.
[MoTtpebnsemass momHocTh P = 1 kBr. Halith MuHHMManpbHOE ceueHHE S MEIHBIX
MPOBOIAILMX IPOBOJOB, €CJIM MOTEPU MOLUTHOCTH B CETH HE TOJKHBI IPpeBbIIATh 1%.
Ha nByx oauHaKoBBIX KaIuisiX BOABI HAXOAUTCS MO0 OJHOMY JIMIIHEMY 3J1eKTpoHy. Kakos
paguyc Karesek, €CJIM CUIa JIEKTPOCTaTUYECKOI0 OTTAJIKUBAHUS YPABHOBEIINBAET CUITY
rPABUTALMOHHOTO MPUTSHKCHHUS.

Bapuant Ne 6
Haiitu koianuecTBo Tem1oTsl Q, BBIAEIAIONIEECS B €IUHHILY BpEMEHHU B €JUHMIIE 00beMa
MEJIHOTO POBOJIA TIPH IIOTHOCTH TOKa j = 300 KA/M’.
ONEKTPOH JBHJKETCS B IUIOCKOM TOPU30HTAJIBHO PAaCIOJIOKEHHOM KOHJIEHCATOpe
MapaieNbHO ero MIACTHHAM CO CKOPOCTBIO v = 3,6-107 m/c. HampskeHHOCTb MmOt
BHYTpH KoHJeHcaTopa E = 3,7 kB/M; nnuna mmactun konaercaropa 1 = 20 cm. Ha xakoe
pPacCTOSIHAE y CMECTHUTCA DJIEKTPOH B BEPTUKAJIBHOM HANPABICHUM IO ACHCTBHEM
AIIEKTPUYECKOTO I0JIS 3a BPEMS €T0 IBUKEHUS B KOHAEHcaTope?
DJIEMEHT 3aMBIKAlOT CHayajla Ha BHelHee comnportuBieHue R; = 2 Owm, a 3arem Ha
BHelIHee comnporusieHue R, = 0,5 Om. Haiitu DJIC € snemeHTa M €ro BHYTpEHHEE
CONPOTHBIICHUE I, €CIM HU3BECTHO, YTO B KaXJOM M3 OTUX CIy4aeB MOILHOCTD,
BBIJICJISIFONIASsICSL BO BHEILIHEH 11€1K, OIMHAaKOBa U paBHa P = 2,54 Br.

Bapuant Ne 7
B BO31yX€ Ha TOHKOW HEMPOBOJAIIECH HUTH MOABEUIEH IAPUK MACCON m=2 T, UMEIOIIUN
3apsan =20 HKn. CHM3y Ha pacCTOSHHUHU I=5 CM MO BEPTUKAIU OT HETO PaCIOJIOKEH
oaHOMMEHHBIN 3apsia ,=120 uKi. Touka nmonaBeca, 3apsa U MapuK HaXOASATCA HA OJTHOU
npsiMoit. OnpeieTuTh CUITY HATSKEHUSI HUTH.
Nmerorest Tpu 110-BOJIBTOBBIX JIEKTPUUECKUX JTAMITOYKH, MOIITHOCTH KOTOPBIX P =P, =
40 Bt u P; = 80 Br. Kak Hamo BKIIOYNATH OTH JIAMIIOYKH, YTOOBI OHH [NaBajd
HOpPMaJbHBIA Hakajd npu HampsbkeHud B cetw Uy = 220 B? Haueptuth cxemy. Haittu
TokH I, I, u I3, Tekymue yepes 1aMIouky pU HOPMAJILHOM HaKaJle.
JBe nsnextponutuueckue BaHHbI ¢ pactBopamMu AgNO3; u CuSOs4 coenuHEHBI
nocienoBareabHo. Kakas Macca m; Menu BBIIETUTCS 3a BpeMs, B TEUEHHE KOTOPOIO
BBIZIeIMIIack Macca m; = 180 r cepedpa?



IIpunoxenne 7.

MpumMepHbIii TEecT: "MarHeTusm".

TecTupyeMslit: [arta:

3apaHue Ne1 marHeTusm

MaruuTHBIH MOMEHT KPyroBOIO TOKa, M300pa’KeHHOIO Ha PHCYHKE, HANIPABJIEH. ..

&

BbiGepute oauH 13 4 BapnaHToB OoTBeTa:

MO OCK KOHTypa BNpaBo

MO OCU KOHTYpa BNEBO

2)
3) Mo HanNpaBAEHUIO TOKA
4) NPOTUB HaNpPaBAEHUA TOKA

3apaHue N22 marHeTU3M
Cuna Toka, IpOTEKAIOIIeTo B KaTyIIIKe, u3MeHseTcs 1mo 3akony / = 1 - 0,2¢. Ecnu ipu 3TOM Ha

KOHIaX Karymku HaBoauTcs DJIC caMonHAYKINN £is = 2,0-10°B , TO MHIYKTUBHOCTD
KaTyIIKu paBHA...
BbibepuTte oanH 13 4 BapnaHToB OTBETA:

1) I1TH
2) 0,1TH
3) 4TH
4) 40T'n

3apaHue Ne3 marHeTUsm
Camorer, umeronuii pa3max Kpbuibe / = 40 M, JIETUT TOPU30HTAIBHO CO CKOPOCTHIO v = 900
KM/4. OnpenenuTe pa3HoCTh MOTSHIMAIOB Ha KOHIIAX KPbUIBEB, €CIIM BEPTUKAIbHAS
COCTABJISIFOIIAS HAMTPSKEHHOCTH MarHUTHOTO 1ot 3emin H =40 A/wm.

BbiGepute oauH 13 5 BapnaHToB oTBeTa:

1) 0,5B
2) 0,4B
3) 1,6 B
4) 16 B

5) 4 B



3apaHune Ne4 marHeTusm

B npoBoanuke ¢ IauMHOM akTMBHOM udacTu 8 cM cuia Toka paBHa 50 A. OH HaxoauTcs B
OJTHOPOJTHOM MarHuTHOM mosie ¢ mHayknuen 20 mTin. Halitu coBepiieHHyo paboTy,
€CJIM MMPOBOAHUK MepeMecTuics Ha 10 cM nepneHANKYISIPHO CUIOBBIM JIUHUSM.

BbibepuTe oanH n3 5 BapnaHToB OTBETA:

1) 8 JIx
2) 8 mJIx
3) 4 JIx
4) 4 m/Ix
5) 10 mIx

3apaHune Ne5 marHeTusm

Ha pucynke npezcraBieHa 3aBUCUMOCTb MarHUTHOTO MTOTOKA, IPOHU3BIBAIOIIETO HEKOTOPBIN
3aMKHYTBIM KOHTYp, OT BPEMEHHU.
MaxkcnmanbHast 9/1C HHAYKIIMK B KOHTYpE BO3HUKAET B HHTEPBAJIE. ..

@, B
3

4 +
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BbibepuTte oanH n3 5 BapnaHToB OTBETA:

1) A
2) B
3) C
4) D
5) E
3apaHue N26 marHeTU3Mm
[To oomotke conenonaa uHaykTHBHOCTRIO L = 0,2 I' Tewer Tok [ = 10 A. Ompenenutsb
SHEPru0 W MarHUTHOTO TOJISl COJICHOUAA.
BbibepuTte oanH n3 5 BapnaHToB OTBETA:
1) 1 JIx
2) 10 JIx
3) 20 Jx
4) 2 Ix
5) 4 JIx

3apaHue Ne7 marHeTusm



EMKOCTB KOHJIEHCAaTOpa B IPUEMHOM KOJI€0aTeIbHOM KOHTYPE YBEIUUNIIH B 4
paza. Kak npu 3ToM U3MEHWIIaCh JUIMHA BOJIHBI, HA KOTOPYIO HACTPOEH
PaANONIPUEMHHUK?

BbibepuTte oanH n3 5 BapnaHToB OTBETA:

YMenbmuTcA B 2 pasza

VYBenuunrcs B 2 paza

2)

3) YmMenbmnTcs B 4 paza
4) He u3zmenutcs

5) YBenuuutcs B 4 pasza

3apaHue Ne8 marHeTusm
Ha pI/ICYHKC I/I306pa}KCH IMPOBOJHHUK C TOKOM, HOMCHICHHI)Iﬁ B MAarHuTHOC II0JIC C
MarHuTHOM MHAYKuue B. Onpenenuts HanpaBiaeHUe cuiibl AMiepa.

1
4 - # >0
Y 3]

]
BbibepuTe oanH n3 5 BapnaHToB OTBETA:
1) 1
2) 2
3) 3
4) 4
5) lu?2

3apaHue N29 marHeTusm

Cuuta Jlopennia Beipakaetcs popmMyoit

BbiGepute oauH 13 5 BapnaHToB oTBeTa:

1) F=0uBsma
2) B=uuH
3) F=Ellsma



Fat=mdv
F=0Bl

3apaHue Ne10 marHeTusm

Cuita Amniepa BeipaxkaeTcs (popmMyoit

BbibepuTe 0AMH 13 5 BapUaHTOB OTBETA:
F=0uBsma
B= s H
F=FElsma
Fdt=mdv
F=081

3apaHue Ne11 marHeTusm

CBs13p MAarHUTHOU WHAYKIOWH 1 HAIIPSKCHHOCTH MAIrHUTHOTO ITIOJISI B OTCYTCTBHUHA

(dbeppOoMarHeTUKOB BbIpaxkaeTcsi GopMyson

BbiGepuTe OAMH 13 5 BApMaHTOB OTBETA:
F=_uBsmo
B=pH
F=Rlsma
Fet=mdv
F=0FB]

3apaHue Ne12 marHeTusm

3a 4 ¢ MAarHUTHBIN TOTOK, MPOHU3BIBAIOIIHNI KOHTYP, PABHOMEPHO YMEHBIIAETCS C
10 1o 2 BO. Uemy 6b110 paBHo 3HaueHue J/1C uHAYKINN B KOHTYpE?

BbibepuTte oanH n3 5 BapnaHToB OTBETA:

1B
2B
3B
4B
5B



Ipuioxenue 8.

IIpumepHasi KOHTPOJILHAsI padoTa
o TeMe «JIEKTPOMATHUTHBIE KOJIeOAHUS U BOJTHBI»

Bapuant Ne 1
JBa konnencaropa ¢ emkoctsiMu C; = 0,2 Mmx® u C, = 0,1 Mx® BKIIOUEHBI
MOCJIEA0BATEIbHO B IIEMb MEPEMEHHOT0 Toka HanpsikeHnnem U = 220 B u yactoToil v =
50 T'u. Haittu tok I B nenu u manenust noreHuuana Uc; u Uc; Ha MEpBOM U BTOPOM
KOHJICHCATOpax.
Konebarensubiit koutyp umeer emkoctb C = 10 Mk®, unayktuBHocTh L = 25 MI'H 1
aktuBHOE comportuBieHre R = 1,0 Om. Uepes ckoibko KOJeOaHWI aMIUIUTyAa TOKa B
TOM KOHTYPE YMEHBIIUTCS B € pa3?
B nens nepemennoro toka HanpsbkeHuem U = 220 B u gactoroii v = 50 'l BKITIOUEHBI
nocienoBareabHo eMkocth C = 354 wmk®, comporuBienne R = 100 Om wu
uHayktuBHOCTh L = 0,7 T'n. Haiitu tok | B ienu u nanenue Hanpsixenus Uc, Ur 1 Up
Ha €MKOCTH, COTPOTUBIICHUHN U UHIYKTUBHOCTH.

Bapuant Ne 2
AKTUBHOE conpoTuBiieHne R U MHIYKTUBHOCTH L coeHEHbI MapauieIbHO U BKIIOYEHBI
B II€Nb MepeMeHHOoro Toka HamnpspkeHuem U = 127 B u wactotoit v = 50 I'm. Haiitu
CONpOTHUBIIEHHE R ¥ MHAYKTUBHOCTH L, €ciii U3BECTHO, YTO LIEMb MOTJIOMIAET MOIIHOCTh
P =404 Bt u cnBur a3 Mexay HarpsKEHUEM U TOKOM (p = 60°.
Karymika ¢ uaagyktuBHOCTRIO L = 30 MKI'H mpucoeanHeHa K MIIOCKOMY KOHAEHCATOPY C
mromaapio miactua S = 0,01 M* u paccrosnueM MmMexnay Humua d = 0,1 mm. Haiitu
JTURJIEKTPUYECKYI0 TPOHUIIAEMOCTh € CPEIbl, 3alOJHSIONIEH MPOCTPAHCTBO MEXAY
MUTACTUHAMU, €CITM KOHTYpP HACTPOEH Ha JITMHY BOJHEI A = 750 M.
Konpencarop emkocteto C = 1 Mk® u pesucrop ¢ comporusBieHneM R = 3 xkOm
BKJIIOYEHBI B I€Nb MEPEeMEHHOro Toka wyactotol v = 50 I'm. Haiitu mnonHoe
CONpPOTUBIIEHUE 7 1eNu, €ClIM KOHJIEHCATOp M PE3UCTOp BKIIOYEHBI : Q)
MOCJIeIOBATEIBHO; 0) mapayiebHO.

Bapuant Ne 3

KonebarenbHbIil KOHTYp COCTOUT M3 KOHZAEHcaTopa eMKocThio C = 7 Mk® u KaTymku c
uHayKTUBHOCTHIO L = 0,23 I'a u conportusiennem R = 40 Om. OOKk1aiku KOHIEHCATOPA
umerot 3apan q = 0,56 mKu. Haiiti nepuon T konebanuit KOHTYpa | JiorapupMuyecKuii
JNeKpeMeHT 3artyxaHus 0 konebanuii. Hamucath ypaBHeHHE HM3MEHEHHUS CO BpeMeHeM t
pazHoctu noteHnuanoB U Ha oOkimaakax KoHAeHcaTopa. HaliTu pa3HOCTh MOTEHITMATIOB B
MOMeHTHI BpeMeHH, paBHbie: T/2, T, 3T/2 u 2T. Iloctpouts rpadux U=f(t) B mpenenax
3TUX JIBYX IEPHOJOB.

KonebarenbHbIil KOHTYp COCTOUT U3 KOHAEHcaTopa eMKocThio C = 405 H®, KaTymku ¢
MHAYKTUBHOCTBIO L = 10 MI'H 1 conporuBnenus R =2 Om. Bo CKoJIbKO pa3 yMEHbIIUTCSA
Pa3HOCTH MOTEHIMAIOB Ha OOKJIaIKaxX KOHIEHCATOpA 3a OJIUH Mepro.I KoieOaHmit?

Ha kaxoii nuama3oH JJIMH BOJH MOYKHO HACTPOUTH KOJIeOATENbHBIM KOHTYp, €CIH €ro
UHIYKTUBHOCTh L = 2 MI'H, a emkocTh MOxeT MeHsATbest oT C; = 69 nd o C, = 533 nd?

Bapuant Ne 4
Karymika ¢ aktuBHbIM compotuBieHreM R = 10 OM u uHIyKTUBHOCTBIO L BKIIIOUEHA B
Henb nepeMeHHoro Toka Hampsbkenuem U = 127 B u uacroroit v = 50 I'n. Haiitu
MHAYKTUBHOCTh L KaTyIIKH, €ClIM HW3BECTHO, YTO KATyIlKa IMOTJOLIAET MOIIHOCTh P =
400 Bt 1 caBur (a3 Mexk/Iy HAIPSIKEHHEM H TOKOM ¢ = 60°.



B nenp nepemenHoro Ttoka HampspbkeHueM U = 220 B BKiIIOYEHBI MOCIEN0BATEIBHO
eMkocTh C, conpotuiienre R u uaayktuBHocTh L. Haittu manenue nanpsokenust Ug Ha
CONPOTHUBIICHUHU, €CITU U3BECTHO, YTO MaJeHUE HanpsikeHus: Ha konaencarope Uc = 2Ug,
Ha UHAYKTUBHOCTH Uy = 3UR.

KonebarenbHbIil KOHTYp COCTOMT U3 KOHJeHcaTopa eMKocThio C = 25 H® U KaTymKu ¢
uHayKTUBHOCTHIO L = 1,015 I'n. OOknaaku KoHJaeHCAaTOpa UMEIOT 3apsn q = 2,5 MkKo.
Hamucate ypaBHeHue (C dHCIOBBIMH KO3 (dUIIMEHTaMU) UM3MEHEHHUS Pa3HOCTH
noteHimanoB U Ha oOkiamkax KoHaeHcaropa u Toka | B menu. Hailitm pasHOCTh
MOTEHIIMAJIOB Ha OOKIaIKax KOHJACHCATOpa U TOK B IIeNU B MOMEHTHI Bpemenu 1/8, T/4 u
T/2. TloctpouTth rpadvKu 3THX 3aBUCUMOCTEHN B TIpeiesiaXx OJTHOTO IEPHO/Ia.

Bapuant Ne 5
VYpaBHEeHHE M3MEHEHUSI CO BpPEMEHEM pa3HOCTH MOTCHLUUAIOB Ha OOKJIaIKax
KOHJIEHCATOpa B KOJeOATeTbHOM KOHTYPE HMMEET BHJI U=50cos10*rtt B. EmxocTsb
konzeHcaropa C = 0,1 mx®. Haiitu nepuon T konebanuii, MHIYKTUBHOCTH L KOHTYypa,
3aKOH M3MEHEHUS CO BPEMEHeM t ToKa | B Llenu U JUIMHY BOJIHBI A, COOTBETCTBYIOLIYIO
TOMY KOHTYpY.
B xontype, 106potHOCTH KOTOporo Q = 50 u cobcTBeHHas yacTora KojebaHuit vo = 5,5
k[, BO3OyXxnaroTcs 3aryxaromue KosiebaHus. Yepe3 CKOJIbKO BpPEMEHHM DSHEprus,
3araceHHasl B KOHType, yMeHbIuTes B 1 = 2,0 pa3a?
VYpaBHEHUE M3MEHEHHUS CO BpEMEHEM TOKa B KojeOaTelbHOM KOHType MMeeT Buja I=-
0,02sin400nt A. ManyktuBHOCTH KOHTYpa L = 1 I'n. Halitn mepmon T konebanwmii,
emkocTh C KOHTypa, MaKCUMaJIbHYIO SHeprut0 W, MarHUTHOTO IOJII 1 MAaKCUMAaJIbHYIO
9Heprur0 W,; 3JIeKTpHUUECKOro MmoJs.



TecTupyeMslit:

IIpunoxxenue 9

MpumepHbIN TecT : "OnTUka".

JaTta:

3apaHue Ne1 BonHoBas onTuka

Ha pucynke noka3zaHa opueHTalMsi BEKTOPOB HANPSHKEHHOCTH 3JIEKTPUUECKOTO (Eyu

MarHUTHOTO (H ) moJieli B 3JICKTPOMArHUTHON BOJTHE. BEKTOp MIIOTHOCTH MOTOKA SHEPTHH
3JICKTPOMArHUTHOTO OIS (BeKTOp Y MoBa-IlolHTHHTa) OpUEHTUPOBAH B HAIIPABJICHHH. . .

A

h

z]2
H 4
A -l
y
5
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BbibepuTe ogvH 13 4 BapMaHTOB OTBETA:

1) 1
2) 2
3) 3
4) 4

3apaHue Ne2 BonHoBas onTUKa

[Ipu nepexojie U3 0OAHOM Cpenbl B IPYTYIO Jy4d CBETA UJIET, TaK KaK MOKa3aHO Ha pucyHke. Kakoe
u3 HI/I)I(erI/IBe,Z[éHHBIX COOTHOIIECHUU MCKOY aGCO.HIOTHBIMI/I MOKa3aTCjiAMH MPCIIOMJIICHUA H

CKOpOCTSIMHU

CB€Ta B

3THUX cpenax CIIpaBeJINBO?

BbibepuTte oanH n3 5 BapnaHToB OTBETA:

n; >ny; Vi >V,
n; <ny Vi >V,
n; >ny;, Vi<V,
n; <ny V; <V,
n; <ny; Vi =V,



3apaHue Ne3 BonHoBas onTuka

Ha pucynke mnpezacraBieHa MrHOBeHHass ¢ororpadus >3JIEKTPUUECKOH  COCTaBISIOLICH
3JIEKTPOMArHUTHON BOJIHBI, Mepexoaded u3 cpeapl 1 B cpeay 2 NEepHeHIUKYISIPHO TPaHUIIE

pasnena AB.
A
£
ﬂ..S D.i?i rr.:.'i X, MEM

OTHOCHUTENBHBIN TOKA3aTeb MPETOMIIEHUS CPElibl 2 OTHOCUTENBHO Cpebl 1 paBeH ...

BbiGepute oauH 13 4 BapnaHToOB OoTBeTa:

1) 1,5
2) 1

3) 0,67
4) 1,75

3apaHue Ne4 BonHoBas onTUKa

JlnmrHa SJIeKTPOMarHUTHOM BOJIHBI, PACIPOCTPAHSIONICHCS B BO3AYXE C TMEPHUOJOM KOJIeOaHUA
T'= 0,03 mxc, paBHa

BbibepuTe oanH n3 5 BapnaHToB OTBETA:

1) Om
2) 90 m
3) BV
4) 300 m
5) 100 m

3apaHue Ne5 BonHoBas onTuka

Bopna ocBeliena 3e1eHbIM CBETOM, I KOTOPOT'O JJIMHA BOJIHBI B Bo3ayxe 0,5 mxMm. Kakoii Oyner
JUTHHA BOJIHBI B Bozie? AOCOIIOTHBIN TTOKa3aTelb MPEJIOMIICHUS BOIbI paBeH 1,33.

BbibepuTte oanH 13 4 BapnaHToB OTBETA:

1) 450 aMm
2) 0,376 MKkM
3) 0,505 mMxm
4) 665 HM

3apaHue Ne6 BonHoBasi onTuka
HpI/I Ha6J'IIOIleHI/II/I HHTepq)epeHHHOHHOfI KapTUHBI CBCTJIBIC IIOJIOCHI CTAJIM TCMHbBIMHU, ad
TEMHBIE TOJOCHl CTajly CBETIbIMHA. HaliTh MUHMManbHOE€ M3MEHEHHE PA3HOCTH XOAa
Jy4el C JUIMHOM BOJIHBI A, 00pa3yromumx I/IHTep(l)epeHL[I/IOHHyIO KapTUHY.



BbibepuTte oanH n3 5 BapnaHToB OTBETA:

1) A2
2) 302
3) A

4) 2\

5) 0,75\

3apaHue Ne7 BonHoBasi onTUKa
[Tpu nmomagaHuy COTHEYHOTO CBETAa Ha KAILIU JOXAS 0o0pa3yercs paayra. ITo OObSICHIETCS TEM,
yTO OBl CBET COCTOWT M3 DJJEKTPOMATHUTHBIX BOJH C PAa3HON JJIMHOW BOJHBI, KOTOPHIC
KaruisiMU BOJEBI I10-Pa3HOMY:
BbibepuTe ogvH U3 4 BapMaHTOB OTBETA:

1) MOIJIOIIAOTCA
2) OTpakaroTcs
3) MOJSIPU3YIOTCS
4) OPEIOMIIAIOTCS

3apaHue Ne8 BonHoBas onTuka

CKopocCTh pacupocTpaHEHUs] PEHTT€HOBCKOTO U3TyYEHHUs B BAKyyMe:
BbibeprTe 0avH 13 4 BapMaHToOB oTBeTa:

3aBHCHUT OT 4aCTOTbI

)
2) 3aBUCUT OT DHEPIrUU
3) 3-10%m/c
4) 330 M/c

3apaHue N29 BonHoBas onTuka
JIyu cBeTa nmpoxons yepes Npo3pavHble CPeibl, MPEIOMIIIETCS TaK, KaK TOKAa3aHO HA pUCYHKe. B
KaKOM M3 HIKETIPUBEIEHHBIX COOTHOIICHUH HAXOATCA MEXIY COO0H abCOMOTHBIE TTOKA3aTeNN
MpETOMIIEHUS 3TUX cpen’?
N
()

BbibepuTte oanH n3 5 BapnaHToB OTBETA:

1) n; >nz>n
2) n; >n; > n3
3) n; <nz <m
4) n; <np <njs
5) n; <np,=n;

3apaHue N210 BonHoBasi onTuka



OTHOILIIEHHE CKOPOCTHU CBETA B BAKYYME K CKOPOCTH CBETA B CPEJI€ HA3bIBACTCS:
BbibepuTte oanH n3 5 BapnaHToB OTBETA:

OTHOCHUTCJIBHBIM ITOKA3aTCJIEM IIPCIIOMIICHU A

)
2) a0COJIFOTHBIM IOKa3aTeIEM PCIOMIICHUS
3) BOJIHOBBIM YHCJIOM
4) MojysieM BekTtopa YmoBa-IloiHTHHTa
5) CHJIOM CBeTa

3apaHue Ne11 BonHoBasi onTukKa

Cpenu nepednciIeHHbIX Cpell ¢ HAMMEHBIIIEH CKOPOCTHIO CBET PACIIPOCTPAHAETCS B:
BbibepuTte oanH n3 5 BapnaHToB OTBETA:

) BakyyMme (n=1)
) Bo3ayxe (n=1)
3) anmase (n=2,42)
) BoJe (n=1,33)
) crekie (n=1,5)

3apaHue Ne12 BonHoBasi onTuKa

Bri6epuTe HeBepHOe YyTBEpKICHUE:
BbibepuTte oanH 13 4 BapnaHToB OTBETA:

1) AOGCOIOTHBIN MOKa3aTenhb MPeIOMIICHHS 3aBUCUT OT JJTUHBI BOJHBI CBETa
2) AOCOIIOTHBIN MMOKa3aTehb MPeIOMIICHHS BCeraa OOIbIIE eTMHUIIBI
3) AOCOIIOTHBIN MOKa3aTenhb MPeJIOMIICHHS paBEH ONTUYECKON MITOTHOCTH CPEIbI

AOGCOTFOTHBIN MOKa3aTesh MPETOMIICHUS MOXKET ObITh OOJIBIIE U MEHBIIIE
CANHUIIbI

3apaHue Ne13 BonHoBasi onTukKa

AOGCOTIOTHBIN MOKa3aTesb npesoMiIeHus Boabl n = 1,33. BeiOepute BepHOe yTBEPKICHUE:
BbibepuTte oanH 13 4 BapnaHToB OTBETA:

CkopocTb cBeTa B Bojie O0JIbIIIe CKOPOCTH CBETA B BaKyyMe.

)

2) CxopocTh cBeTa B BOJE MEHBIIIE CKOPOCTH CBETA B BAKYyME.
) CKopoCTh cBETa OIMHAKOBA U B BOJE U B BAaKyyMe.
)

I[J'IH OIIPCACIICHHUA CKOPOCTHU CBCTA HC JOCTATOYHO JaHHBIX

3apaHue Ne14 BonHoBas onTuKa

HauGonee yyBCTBUTENEH YeTIOBEUSCKUN TJ1a3 K JITTMHE BOJTHBI B BAKyyMe:
BbiGepute oauH 13 4 BapnaHToOB OTBeTa:

CHUHECTO CBCTA

)
2) 3€JICHOI'0 CBeTa
3) KpacHOTI0 CBETa
4) KEJITOTO CBETA

3apaHue Ne15 BonHoBasi onTuka

Bri6epute BepHOe yTBEpKIEHIE, OMICHIBAIOIIEE eCTeCTBEHHbIN CBET:



BbibepuTte oanH 13 4 BapnaHToB OTBETA:

1) m000€ HaIpaBIICHUE E PaBHOBEPOSITHO, AMILIUTYAA E nocrosimen.

2) m000€ HaIpaBIICHUE E PaBHOBEPOSITHO, AMILIUTYAA E ysmensercs.

3) E xome6iercs TOMBKO B OJIHOM TIOCKOCTH, aMIIUTyAa E nocrosiHen.
4) E xome6iercs TOMBKO B OJIHOM TUIOCKOCTH, aMITUTyAa E ysmensercs.

3apaHue N216 BomnHoBasi onTuKa
BriGepute BepHOe yTBEpKACHUE, OMKCHIBAIOIIEE JTNHEHHO-M0IAPHU30BAHHBIIH CBET:

BbiGepute oauH 13 4 BapnaHToOB oTBeTa:

1) m000€ HarmpaBlIeHHE E PaBHOBEPOSITHO, AMILIATYAA E nocrosmen.

2) m000€ HampaBlIeHHE E PaBHOBEPOSITHO, AMILIATYAA E ysmensercs.

3) E kone6mercst TOIBKO B OHOMN IIIOCKOCTH, aMIUINTY1a E nocrosmen.
4) E kone6mercst TOIBKO B OHOMN IIOCKOCTH, aMIUINTY1a E ysmensiercs.

3apaHue Ne17 BonHoBasi onTuKa
Bri6epuTe BepHOe yTBEPKICHHUE, ONTUCHIBAIOIIEE YACTHYHO MOJISIPU30BAHHBIN CBET:

BbibepuTte oanH 13 4 BapnaHToB OTBETA:

1) m000€ HalpaBJICHUE E PaBHOBEPOSITHO, AMILIUTYAA E nocrosimen.

2) nm000€e HaIpaBJICHUE E PaBHOBEPOSITHO, AMILIUTYAA E ysmensercs.

3) E xome6iercs TOMBKO B OJTHOM TUTOCKOCTH, aMILJTUTY/1a E nocrosiHen.
4) E xome6iercs TOMBKO B OJTHOM TUTOCKOCTH, aMILJTUTY/ 1A E ysmensercs.

3apaHue Ne18 BomnHoBas onTuka
BriGepute BepHoOe yTBepKIeHHE. B 351eKTpOMarHMTHOM BOJTHE ...

BbiGepute oauH 13 4 BapnaHToB OoTBeTa:

1) Bexkropa E y H xone6mores B npoTtuBodase.

2) Bekropa E y H psanmuo MePICHIUKYISIPHBI.

3) Bexropa E y H nexar Ha ofHOM IPSIMOM.

4) B mockoctr Bektopos £ u H nexur BexTop ckopoctu V.

3apaHue Ne19 BonHoBas onTuKa

OTHOcHTENBbHBIN NIOKA3aTENb IPEJIOMIIEHNS Ha TPAaHULIE pa3/iea Cpel - BO31yX-ajlMa3 paBeH 2,0,
a Ha rpaHuile paszena Bo3ayx-Boaa 1,3. OnpenenuTs 3HAYEHHWE OTHOCHUTEIBHOTO IMOKa3aTess
MIPEJIOMJICHUS MTPU IPOXOKIEHUU IPAHUIIBI pa3/iena BoJa-anmas.

BbiGepute oanH 13 5 BapMaHToB OTBETA:
1) 0,5
2) 3,4
3) 0,29



4) 2,0
5) 3,9

3apaHue N220 BonHoBasi onTuka

Ha cKonmbKO TPOLIGHTOB H3MEHUTCS JUIMHA BOJIHBI  JIEKTPOMAarHUTHOIO  M3JIy4eHMs,
MIPOXO/AIIETO U3 BaKyyMa B cpelly ¢ abCOIOTHBIM TOKa3aresieM npeiaomieHus 4/3?

BbiGepute oauH 13 5 BapnaHToB oTBeTa:

VBemuuurcs Ha 75%.

)
2) VYmenbmurcs Ha 75%.
3) VBenununres Ha 25%.
4) VYmenbmurcs Ha 25%.
5) YBenuuuntcs npuMepHo Ha 133%.

3apaHune N221 BonHoBasA onTuka
Ckopocth pacmpocTpaneHusi cBera B anMaze 125000 kwm/c. Omnpenenure MokKas3arenb
MPEJIOMIICHUS aaMa3a.
BbibepuTte oanH n3 5 BapnaHToB OTBETA:

1) 2,2
2) 2,3
3) 2,4
4) 2,5
5) 2,6

3apaHune Ne22 BonHoBasd onTUKa

[Tpu nmpoxoxkaeHuu Georo cBeTa uepe3 TPEeXrpaHHyo MpU3My HaOJIIOAAETCs ero pasjiokeHue B
CHEKTp. DTO sIBICHUE OOBSACHSIETCS. ..
BbiGepuTe oavH M3 4 BapMaHTOB OTBETA:

uHTepdepeHIueii cBera

)
2) JMCTIEpCUEN CBETa
3) nudpakiueit ceera
4) MoJisipu3alnuen cBeTa

3apaHue Ne23 BonHoBas onTuka
Kakoe BbIpakeHue onpenensieT npeaeabHblid Yroy MOJHOTO BHYTPEHHETO OTpPaXKeHUs I Jiyda
CBETa, UYIIETO U3 CPEJIbl C A0COMIOTHBIM MTOKA3aTeIeM MPETIOMIICHHS /1] B CpeAy ¢ aOCONTIOTHBIM
roKazaTenem ny (n > ny)
BbibepuTte oanH n3 5 BapnaHToB OTBETA:

.. m,
1) sini, ., = —
n,
: o
2) Smlnpea -
n,
. n
. _ " 1
3) S lnpe() =



npeo =

5) Sll’llnped = —

3apaHue Ne24 BonHoBasi onTuKa

Ha 6emom skpane HapucoBaH 3eleHbIN KBajapaT. HabmrogaTens CMOTPHUT Yepe3 KpacHOe CTEKJIO.

IIpu 5TOM OH yBUAMT:
BbibepuTte oanH 13 4 BapnaHToB OTBETA:

1) YepHBII KBapaT Ha 3eJIeHOM (oHE
2) CHHMH KBaJ[paT Ha 3eJIeHOM (oHE

3) YepHBII KBaJpar Ha KpacHOM (oHe
4) KpacHBI KBaJpaT Ha YepHOM (oHE

3apaHue Ne25 BonHoBas onTuKa

Kakoe w3 HIDKENPHUBENCHHBIX YCIOBUW SBISETCS HEOOXOMUMBIM ISt
T (PaKIMOHHBIN KapTUHBI?
BbibepuTe oanH n3 5 BapnaHToB OTBETA:

Pa3zmMeps! npensTcTBUSE MHOTO OOJIBIIIE aMILTUTYABI BOJIHBI.

)
2) Pa3mepsl pensaTcTBUsI MHOTO MEHBILIE aMILUIUTY bl BOJIHBI.
3) Pa3mepsl pensaTcTBUS CpaBHUMBI C AMIUIUTYAOUW BOJIHBL.
4) PaSMepBI PEHATCTBUSA 00JIbIIIE JJIMHEBI BOIHEL.
5) Pazmepsl pensTCTBUS CPaBHUMBI C IJTMHOW BOJIHBI.

3apaHue Ne26 BonHoBas onTUKa

VYcnoBue MakcuMyma npu  Addpakiuu  Ha  AUQPaKIMOHHONW  pelieTke
BBIPAKCHUEM:
BbiGepute oguH 13 5 BapnaHToB oTBeTa:

1) dsingp =mA
2) dsing = Mﬂ,
2
3) dsinp =2mA
4) 2dsin@p =mA
5) MIPaBWIBHON (OPMYITBI HET

3apaHue Ne27 BonHoBasi onTuKa

Onsoil 3 6 ocHOBHEIX equHull CU asnsaercs:
BbibepuTe oanH n3 5 BapnaHToB OTBETA:

1) M
2) KT
3) JK

4) Bt

HaAOJIIOIECHUS

OTIpeIeTISCTCS



5) H

3apaHue Ne28 BonHoBas onTuKa
Hcrounuk cBeTa, cuiia CBETa KOTOPOro OJIMHAKOBA [0 BCEM HAIIPABJIEHUAM, HA3bIBAECTCS:

BbiGepute oauH 13 4 BapnaHToOB OoTBeTa:

1) JTaMOEPTOBCKUM
2) U30TPOIHEBIM

3) aHU30TPOIHBIM
4) TOYECYHBIM

3apaHue N229 BonHoBasi onTuka
Hctounuk cBeTa, IPKOCTh KOTOPOTO OJIMHAKOBA MO BCEM HAMPABJICHUSIM, HA3bIBACTCS:

BbibepuTte oanH 13 4 BapnaHToB OTBETA:

1) JaMOEPTOBCKUM
2) N30TPOITHBIM

3) aHU30TPOIHEBIM
4) TOYCYHBIM

3apaHue Ne30 BonHoBasi onTuka

Hcrounuk cBeTa, pazMepaMu KOTOPOTO B YCIIOBHUSX 3a/1a4l MOKHO TTPeHEOpedh, HA3bIBACTCS:
BbibepuTte oanH 13 4 BapnaHToB OTBETA:

1) 1aMOepTOBCKUM
2) U30TPONHBLIM

3) aHU30TPOITHBIM
4) TOUYCYHBIM

3apaHue Ne31 BonHoBas onTuKa

3aK0H 00paTHBIX KBAJPAaTOB UMEET BU/I;
BbibeprTe 0avH 13 4 BapMaHToOB oTBeTa:

1) E:IC(Zsi
r
1
E =
2) cosir?
3) I:EC(Z)Si
r
E
I =
4) cosi r’

3apaHue Ne32 BonHoBas onTuKa

OrubaHue BOJIHAMH MPEMATCTBUI, CON3MEPUMBIX C ITTMHON BOJIHBI, JIOKA3bIBAET. . .
BbibepuTte oanH 13 4 BapnaHToB OTBETA:

1) BOJIHOBYIO IPUPOAY CBETA

2) YTO CBET MPEACTABISIET COOON MOTOK KBAaHTOB



3) JBOMCTBEHHOCTh MPUPO/IbI CBETA

4) YTO MPHUPOJIa CBETA 0 KOHIIA HE U3yUeHa

3apaHue Ne33 BonHoBasi onTuka

Hudpakmuus chepruyecKux BOJH Ha3bIBACTCS TUPPAKIIHACH. .
BbibepuTte oanH n3 5 BapnaHToB OTBETA:

1) Opaynrodepa
2) Openens

3) T'rolirenca

4) Mamroca

5) Bprocrepa

3apaHue Ne34 BonHoBas onTuKa

Judpakmus TUIOCKUX BOJH Ha3bIBaeTCs TUDPaKIUCH. ..
BbibepuTte oanH n3 5 BapnaHToB OTBETA:

1) Opaynrodepa
2) Openens

3) I'tolirenca

4) Mamroca

5) Bprocrepa

3apaHue Ne35 BonHoBas onTuKa

3aBUCUMOCTh a0COJIIOTHOTO MOKA3aTels MPETOMIICHHSI BEIECTBA OT YaCTOTHI MAIAOIIEr0 CBEeTa
Ha3bIBAETCA:
BbibepuTte oanH 13 4 BapnaHToB OTBETA:

SIBJICHUEM TUPPAKITUN

)
2) SIBJICHHEM IOJISIpU3aluu
3) SIBJICHHEM UHTEPPEPECHITIH
4) SIBJICHUEM JUCIIEPCUU

3apaHue Ne36 BonHoBasi onTuka

OrubaHune CBETOBBIMH BOJIHAMH MPEMATCTBUI, COU3MEPUMBIX C JUTMHOMN BOJIHBI, HA3BIBACTCS:
BbibepuTte oanH 13 4 BapnaHToB OTBETA:

SIBIICHUEM JTU(PPaKIIHH

)
2) SIBJICHHMEM NOJISIpU3aluU
3) SABJICHHEM MHTEp(EepeHIINN
4) SIBJICHUEM JUCHEPCUU

3apaHue Ne37 BonHoBas onTuKa

SIBneHMe HAOKEHUSI KOTEPEHTHBIX BOJIH, IPH KOTOPOM MPOUCXOIUT OCNIa0JIeHNE WUITH YCUIICHHE
UHTEHCUBHOCTHU CBETA, HA3BIBAETCH:
BbibepuTte oanH 13 4 BapnaHToB OTBETA:

1) SIBIICHUEM JTU(PPaKIIHH

2) SIBJICHHEM IOJISIpU3aluu



sBJICHUEM MHTephepeHIINH

4) SIBJICHUEM JUCIIEPCUU

3apaHue Ne38 BonHoBasi onTuka

Cuna cBera u3MepseTcs B...
BbibepuTte oanH n3 5 BapnaHToB OTBETA:

1) K1
2) M
3) JIK
4) K,I[/Mz
5) Br/m’

3apaHue Ne39 BonHoBas onTuKa

CBeTOBOI MOTOK U3MEPSIETCS B. ..
BbibepuTte oanH n3 5 BapnaHToB OTBETA:

1) KIT
2) M
3) JIK
4) KIU/M>
5) Br/m’

3apaHue Ne40 BonHoBas onTuKa

OcBelIEHHOCTh U3MEPSIETCS B. ..
BbibepuTe oguH U3 5 BaprMaHTOB OTBETA:

1) KX
2) M
3) JIK
4) KIU/M>
5) Br/m’

3apaHue Ne41 BonHoBas onTuKa

SpxocTh n3Mepsiercs B...
BbibepuTe oguH U3 5 BaprMaHTOB OTBETA:

1) KT
2) M
3) JIK
4) KM
5) Br/m’

3apaHue Ne42 BonHoBasi onTuKa

Ha nytu ecrecTBeHHOro cBeTa MOMELIECHBI JIBE IJIACTUHKW TypMaiuHa. [locie mpoxoxxaeHus
miaacTUHK 1 CBEeT NOJHOCThIO Tossipu3oBaH. Ecim I} w [, — HMHTEHCHUBHOCTH CBETa,



npomeamero miaCTuHKU 1u2 COOTBCTCTBCHHO, U , TOraa yroj MCxJay HallpaBJICHUSAMU

00 O’ paBeH...
Ty
BbibepuTte oanH 13 4 BapnaHToB OTBETA:
1) 60°
2) 90°
3) 45°
4) 30°

3apaHue Ne43 BonHoBas onTuKa
W3 npennoskeHHBIX CBOMCTB BEIOEPUTE T€, KOTOPBIC JOKA3BIBAIOT BOJHOBYIO MMPUPOIY CBETA:
BbibepuTte oanH 13 4 BapnaHToB OTBETA:

nucrnepcusi, THTepQEepeHIus, moasspu3anus, Tudpakius

)
2) mucriepcus, porodddekr, mongpuzanys, Audpaxius
3) aucriepcusi, HHTepdepennus, nonsgpusanus, Gorodddexr
4) nucriepcus, uaTepdepenuns, porodpdexr, ruppaxuus

3apaHue Ne44 BonHoBasi onTuKa

Jns 1. A onTrUyeckasi pa3HOCTh XOJa JIy4e€il OT BYX KOT€PEHTHBIX UCTOYHUKOB S; U S, paBHA
1,2 mxm. Ecnmm pnuna BomHbl B Bakyyme 600 wm, To B T.A Oyzmer HaOmOAaThCs...

L A

BbibepuTte oanH 13 4 BapnaHToB OTBETA:

MakCUMyM HMHTep(hepeHIN, TaK Kak pa3HOCTb XOJla paBHA YETHOMY YHCIY
TMIOJIYBOJIH

MaKCUMyM MHTep(EepeHLnH, TaKk KaKk pa3HOCTh XO0Jla paBHA HEUYETHOMY YHUCIY
IIOJIYBOJIH

3) MUHUMYM HUHTepdepeHIr, TaKk KaK pa3HOCTh XOJa paBHa YETHOMY YHCITY



MIOJIYBOJIH

MUHUMYM HHTEepQEpEeHLINH, TaK KaK Pa3HOCTh XOJla paBHAa HEUETHOMY YHCIY
TMIOJTYBOJIH

3apaHue Ne45 BonHoBas onTuKa

Ha MyTH CCTCCTBCHHOI'O CBCTAa HMHTCHCHUBHOCTLIO I() MOMCIICHBI ABC IIJIACTUHKHU TYypMaJiMHaA.
[Tocne mpoxoxkaeHus IUIACTUHKUM 1 CBET MOJHOCTHIO Moisipu3oBaH. Ecnum yron ¢ Mexay
nanpasieusmu OO u 0’0’ pasen 60°, TO MHTEHCHBHOCTEL I, cBeTa, IpolIEANIEro Yyepe3 0be
MJIACTUHKH, CBsI3aHa c Iy COOTHOLIEHUEM. ..

In :
BbibepuTte oanH 13 4 BapnaHToB OTBETA:
1
1) Q:f
1
2) I, = §°
1
3) I, = 30
37
4) 5:73

3apaHue N246 BonHoBasi onTuka
PazHocTh XO&a HOBYX BOJIH, HUCHYHIEHHBIX KOT€PEHTHBIMM HWCTOYHHKAMU C OJMHAKOBOM
HavyabHOU (a3oi, 10 JaHHOW TOYKU paBHA A2 . AMIuMTya Koyie0aHuii B KaXI0i BOJTHE paBHA

a. Torma ammumtryga A pe3ydbTUPYIONIETO KoyieOaHWsT B JTOM TOYKE BCIEICTBUC
uHTEep(EPEHIINH BOJIH paBHA

BbibepuTe oanH n3 5 BapnaHToB OTBETA:

1) A=0
2) A=a
3) A=2a
4) 0<A<a
5) 0<A<2a

3apaHue Ne47 BonHoBas onTuKa

CKONBbKO MITPUXOB HA OJUH MUJUIMMETP HAHECEHO Ha TU(PPAKIMOHHYIO PEIICTKY, €CIH TpHU
OCBEILIEHUM MOHOXPOMATHYECKHUM CBETOM C JUIMHOW BOJIHBI 500 MKM, MaKCUMaJbHBIA MOPSI0K
CIeKTpa HabJtoJaeMblii B Hell paBeH 47



BbibepuTte oanH n3 5 BapnaHToB OTBETA:

1) 0,5

2) 5000
3) 500
4) 1000
5) 200

3apaHue N248 BonHoBasi onTuka

Hudpakuronnast pemerka mupuHod 4 cm umeeT 2000 mTPUXOB U OCBEMIACTCS HOPMATBHO
NaJarolMM HE MOHOXpOMaTH4ecKUM cBeToM. Ha skpane, ymameHHOM Ha pacctosHue 50 cwM,
MaKCHUMYM BTOPOTO MOPSAKA YIAaJI€H OT EHTpaabHOro Ha 3,35 cM. HailTu ayiiHy BOJIHBI CBETA.

BbiGepute oauH 13 4 BapnaHToOB OoTBeTa:

1) 0,560 Mxm
2) 500 am

3) 600 aM

4) 0,67 MKM



3agaHue Ne1 kBaHTOBas OMTUKA

Ha pucyHke mnoka3aHa KpuBas 3aBUCUMOCTH CIEKTPaJIbHOM IUIOTHOCTH 3SHEPreTHUYECKOU
CBETUMOCTH a0COJIFOTHO YEpHOTo Teja oT JiuHBI BoJHBEI npu 7 = 6000K. Eciu temmepatypy
Tela YMEHbUIMTh B 4 pa3a, TO JUIMHA BOJIHBI, COOTBETCTBYIOLIass MAaKCHUMyMy H3JIy4€HUs
aOCOJTIOTHO YEPHOTO Tena,

4 a000 K

e
-~

500 A, HM

BbibepuTte oanH 13 4 BapnaHToB OTBETA:

YBEIIMUUTCS B 2 pa3a

)
2) YMEHBIIUTCA B 4 pasa
3) YBEIIMUUTCS B 4 pa3a
4) YMEHBIIUTCA B 2 pasa

3apgaHue N22 kBaHTOBasi onTUKa

Ha pucynke nzo0pakeH CrieKTp u3aydeHus aOCOMIOTHO YepHOTO Tena npu Temneparype 7. [pu
temneparype T; muomanbs moj KpuBod yeenumuwiack B 16 pa3. Temmeparypa T, paBHa

Far
-
0 A
Bbibepute ogmH n3 4 BapnaHToB OTBETA:

1) 4T
2) 2T

T
3) 5



T
4

3apgaHue Ne3 kBaHTOBas onTUKa

YeMy paBHO 3a/IepKUBalolee HAMPsDKEHUE A (DOTORIEKTPOHOB, BBHIPHIBAEMBIX C MOBEPXHOCTH
MeTajla CBEeToM ¢ sHeprueil doronos 7,8-10" J[x, ecim paboTa BBIXOZA M3 3TOr0 MeTallla
310" Jx?

BbibepuTte oanH n3 5 BapnaHToB OTBETA:

1) 2B
2) 3B
3) 4B
4) 4,8 B
5) 7,8 B

3apgaHue N24 kBaHTOBasi onTUKa

«KpaCHa}I rpaHuna» jisl JaHHOTO (IJOTOSJICMCHTa, COOTBCTCTBYCT MJIMHC BOJIHBI
3CJICHOI'0 IIBETA. Kak m3MeHUTHCS CKOPOCTL BBLICTAIOIIHUX (I)OTOSJICKTpOHOB Ipu
YBCIIMYCHUN MHTCHCHUBHOCTH H3JIYUYCHHUS B YCTBIPEC pa3a U 3aMCHC H3JIYyUCHHA Ha
4acTOTY, COOTBETCTBYIOLIEH KPACHOMY IBETY?

BbibepuTe oanH n3 5 BapnaHToB OTBETA:

VYBENUUUTCS B UETHIPE pa3a

)
2) He usmenurcs
3) YBenuuuTcs B 1Ba pasa
4) YMEHBIINTCS B YETHIPE pasa
5) dotorhPexT He BOZHUKAET

3apgaHue Ne5 kBaHTOBasi onTuka
VYpaBHeHue DWHIITEHHA U1 BHEIIHETo GoTodddekra:

BbibepuTte oanH 13 4 BapnaHToB OTBETA:

1) hv=A4,, _mv.

’ 2
2) hv = A(!blx

mv*

3) hv=A4, +——
2

mv*

4) hv+A4, =——
’ 2

3agaHue Ne6 KkBaHTOBas OMTUKA

Ha pucynke nmpeacTaBieHsl 1B BOJIbT-aMIIEPHBIC XapaKTEPUCTHKH BaKYyMHOTO (pOTOIJIEMEHTA.
Ecnu E — ocBemieHHOCTh (pOTOKATOAA, @ V — 4acTOTa MaJaolero Ha HEro CBeTa, TO s KPUBBIX
1 u 2 CIIPaBEJIUBBI clenyroluue YTBEPKJICHHUS. . .



u

BbiGepute oauH 13 4 BapnaHToB OoTBeTa:

1) v,>v,, E =L,
2) v,<v,, E =EFE,
3) v,=v,, E<E,
4) vi=v,, E>E,

3ap,a|-me Ne7 kBaHTOBas onTUKa
Ha pucynke moka3aHbl HampaBJIeHHs Majaroniero (poToHa y, paccesHHOro GpoToHa
Y" W snekTpoHa oTaadyu (e). Yroa paccesHus 90°, HampapieHUE JIBUKEHUS

AJIEKTPOHA OTAAYM COCTABJISIET C HAIIPABJICHUEM Maaaromiero ¢oTona yroa ¢ = 30°.
Ecnu nmmynsce nagaromiero gorona Py, To UMITYJIbC paccesHHOTO (OTOHA PaBEH. ..

BbiGepute oauH 13 4 BapnaHToB OoTBeTa:

1) I,Sﬁ qu
2) 0,5 P,
3) ﬁ qu

4) qu/ﬁ

3agaHue Ne8 kBaHTOBas onTUKa

Kaxko#i umnynbsc y ¢hoToHa, 3HEPTHs KOTOporo papHa 3 3B?
BbibepuTe oguH U3 5 BaprMaHTOB OTBETA:

1) 1,6:107° kr-m/c
2) 0,6-107 kr-m/c



3) 1,6:107 kr-m/c
4) 3,6-107 kr-m/c
5) 1,6-107° kr-m/c

3apaHue Ne9 kBaHTOBasi onTUKa
[Tapbr HEKOTOpPOrO MeTajia B pa3psIHONW TPyOKe HAUYMHAIOT W3JIydaTh CBET MU
HAIIpsHKCHUH Ha 3JICKTPpOAax 9,9 B. Bo ckoinbko pa3 AJIMHa BOJIHbBI BOSHUKAIOIICTO
H3JTy4YCHUA MCHBIIIC OJHOTO MI/IKPOMCTpa?

BbibepuTte oanH n3 5 BapnaHToB OTBETA:

@
o N W W =

3apaHue Ne10 kBaHTOBasi onTuKa
Yemy paBHO 3a/ep)KUBAIOIIEE HAMPsHKEHUE s (DOTODIEKTPOHOB, BHIPHIBAEMBIX C
TIOBEPXHOCTH MeTallla CBETOM C JHeprueil (portonos 7,8-10 " Jx, ecinu pabora
BBEIX0/1a U3 DTOI'0 MeTalia 3.107" JIx?

BbibepuTte oanH n3 5 BapnaHToB OTBETA:

1) 2B
2) 3B
3) 4B
4) 5B
5) 6B

3apaHue N211 kBaHTOBas onTuKa
Tpu meranna pabota Beixona kotopeix 1,2 3B, 1,51 3B u 3 3B cooTBeTcTBEeHHO,
OCBELIACTCS M3JIyYEHHEM, JUIMHA BOJIHBI KoToporo 828 Hwm. Ilpu ocsemeHnn
Kakoro WM KAaKUX W3 BBIIIECIPUBEACHHBIX METAUIOB OyneT HaOmoaaTbes

dhororddext?
BbiGepute oauH 13 5 BapnaHToB oTBeTa:

1) TOJIBKO 1
2) TOJIBKO 2
3) TOJIBKO 3
4) lu?2
5) 2ui3

3apaHue Ne12 kBaHTOBas OnNTUKa

«Kpacnas rpanuma» Qoroapdexra paBHa 9 HM. KakoBa MakcumanibHas
KMHETUYECKasi SJHEPTHsl BBUIETAIOMUX (POTOIEKTPOHOB, €CIIU «KpacHas TPaHUIa»



dboroaddexra B 1,3 paza Gosbliie IJIUHBI BOJIHBI BbI3BaBIIEro Gporodrddext?

BbibepuTe oanH n3 5 BapnaHToB OTBETA:

1) 6,63-10"7 Ik
2) 6,63-10"° Ik
3) 13,26-10"® Tk
4) 25,7410 Ik
5) 47,52-107"% JIx

3apaHue Ne13 kBaHTOBasi onTUKa

[Ipu yBenuueHUM YACTOTHI M3IIyUYEHHUs MNAJAIOIIEro Ha (OTOKATON B TPU pasa,
3aJIepKUBAIOIIEE HAIPsHKEHUE yBenInuuiaoch Ha 4,4 B. Onpenenuts HanOOIBIIYIO
4acTOTy, MPH KOTOPOW [JIsl TaHHOTO 3JIEMEHTa emie Bo3MoxkeH (oTor(h(deKT BO
BTOPOM ciy4ae?

BbiGepute oauH 13 5 BapnaHToB oTBeTa:

1) 0,53-10" T'ng
2) 15,9-10"° 'y
3) 4-10" T

4) 1,6-10" I'
5) 2:10" '

3apaHue Ne14 kBaHTOBas onTUKa

OnpenenuTh JJIMHY BOJHBI COOTBETCTBYIONIEH "KpacHOW TIpaHule", eclid INpu
OCBEIICHUH MOBEPXHOCTH METaJlla U3Iy4yeHUEeM, JJIMHA BOJHBI KoToporo 600 HM,
SHEPrUsl BBUICTAIOIIUX JJIEKTPOHOB COCTABISECT OJHY TPEThIO YacThb HHEPTUU
(hOTOHOB, MAJAIOIIUX HA 3TY MOBEPXHOCTb.

BbibepuTte oanH n3 5 BapnaHToB OTBETA:

1) 400 aMm
2) 900 aMm
3) 1200 aMm
4) 200 aMm
5) 750 M

3apaHue Ne15 kBaHTOBasi onTUkKa

o < -19
B npo3pauHoii cpefe pacpoCTpaHAIOTCS CBETOBbIE KBaHTHI AHepruei 1,1-107 " [k,
COOTBETCTBYIOIIAs MM JUIMHA BONMHEI 12:107M. OmnpenenuTh  CKOPOCTH
pacnpoCTpaHEHUs! KBAHTOB B 3TOH Cpee.

BbiGepute oauH 13 5 BapnaHToB oTBeTa:

1) 10% m/c
2) 2-10° m/c
3) 210" m/c



4) 3-10° m/c
5) 410" m/c

3apaHue Ne16 kBaHTOBasi onTUKa
Ha pucynke mnpencraBieHbl rpadUKyd 3aBUCUMOCTH CIEKTPAIbHON TIIJIOTHOCTH
C-)HCpFCTI/I‘{CCKOﬁ CBETUMOCTH aOCOJIIOTHO YCpHOTro TC€jia OT 4YaCTOThl IIPHU
pa3IMUHBIX TemnepaTypax. Haubonbineit TemnepaTtype COOTBETCTBYET rpaduk...

T 1

Y

3
2
1
- %
BbibepuTte oanH n3 3 BapnaHToB OTBETA:

1) 1

2)

3) 3

3apaHue Ne17 kKBaHTOBas ONTUKa
Kakoli w3 mnpuBea€HHbIX HIKE TpadUKOB COOTBETCTBYET 3aBUCHMOCTH

MaKCUMaJIbHOW KUHEeTH4eckol dsHepruu (K) 0dJEeKTpOHa, BBUIETAIOUIETO C
MOBEPXHOCTU MeTajuia, OT »Hepruud QoroHa (F), majaroniero Ha MOBEPXHOCTH

METaJljia. A — pa60Ta BbIXO/J14a 9JICKTPOHA n3 METaJlia.
1) K3 2) K 3K
A
E E A E
HK S)K ¢
A
A E T E

BbibepuTe oanH n3 5 BapnaHToB OTBETA:



3apaHue Ne18 kBaHTOBas onTUKa

®oT03HEeKT COCTOUT B
BbibepuTte oanH 13 4 BapnaHToB OTBETA:

1) Yrpyrom paccesHi GOTOHOB CBOOOHBIMU 3JIEKTPOHAMU
2) [Tornomenuu GoToHA AaTOMOM C UCITYCKaHUEM DJIEKTPOHA
3) [Tormomennu poTOHA ATOMHBIM SIPOM

4) [Tornomenuu GoTOHOB CBOOOTHBIMU JIEKTPOHAMU

3apaHue Ne19 kBaHTOBasi onTUKa

[To xakoii U3 HIKEPUBEACHHBIX (POPMYIT, MOXKHO PACCUYUTATh UMITYJIbC (poTOHA p?
(¢ - sHeprus GoToHa; ¢ - CKOPOCTH CBETA)

BbiGepute oauH 13 5 BapnaHToB oTBeTa:

1) p=&cC
2) p=ec’
c
3) p=—
£
CZ
4) p=—
&
g
5) p=—
c

3apaHue Ne20 kBaHTOBasi onNnTUKa

Kak usmenwnrcsa pa60Ta BbIXOJIda, IPH YBCIWYCHHWH JIMHBI BOJIHBI I1aJIarOIICTO
M3JIy4YEHUsI Ha KaToJl, B YEThIpE paza?
BbibepuTte oanH n3 5 BapnaHToB OTBETA:

1) YBeauuuTcs B YeThIpE pasa.
2) YMEHBIIUTCSA B YETBIPE pasa.
3) YBenuuures B J1Ba pasa.

4) YMeHbIIUTCA B JBa pa3a.

5) He uzmenunrces.

3apaHue Ne21 kKBaHTOBas ONTUKa

Kakoe w3 HIWKENpUBEIEHHBIX YTBEPXKJICHHM (I JAHHOTO AJIEKTPOJA)
CIIpaBEIMBO?
BbibepuTe oguH U3 5 BaprMaHTOB OTBETA:



PabGota BbIXOJid 3aBUCHUT OT AJIMHBI BOJIHBI MaAA0MICTO U3JIIYUCHH.
<<3annpa10mee» HAIMpsAKCHUEC 3aBUCUT TOJIBKO OT pa6OTBI BBIXO/J4A.

VBenuyeHue JIUHBI BOJHBI MAJAIOLIEro HW3JIyYEHHsS MPUBOJUT K
YBEJIMYEHUIO CKOPOCTH BBUIETAIOIIUX (POTOIIEKTPOHOB.

MaxkcumanpHasi CKOPOCTb BBUIETAIOMUX (POTOIIEKTPOHOB, 3aBHCHUT
TOJIBKO OT pabOThI BBIXO/A.

VYBenuueHne 4acToThl MaJAI0IIEro U3ITyYeHUs], TPUBOJIUT K
YBEJIMUEHHUIO CKOPOCTH (DOTOIEKTPOHOB.

3apaHue Ne22 kBaHTOBasi onTUKa

[lmacTuHa W3roToBI€HA W3 MaTepUaAIa, «KpacHas TPAHULA» I KOTOPOIo
nmomnajaaeT B roiyOyio obsacts cnekrpa. [Ipy ocBemeHny KakuMu JTydaMu JTaHHOU
MJIaCTUHBI HaOmroaaeTcst hotodddext?

BbibepuTte oanH n3 5 BapnaHToB OTBETA:
uH(ppakpacHbIMU
yIbTPapuOIECTOBBIMU
KCEJITBIMHU
KpaCHbIMH

OpPaHXKEBBIMU

3apaHue Ne23 kKBaHTOBas ONTUKa

Ha moBepxHOCTH BeliecTBa, kpacHas rpanuna ¢porodddexra KoToporo A, magaer
U3ITyYeHUE, ITIMHA BOJIHBI KOTOPOTO A. YUHUTHIBAsA, UYTO A>A,, OTIPEACIUTh, KAKOMY
U3 HIWKENPUBEICHHBIX COOTHOIICHHHA YIOBJICTBOPSIET KHUHETUYECKAsl JHEPTHUs
BBUICTAIOIIMX AJIEKTPOHOB. (/4 - moctosiHHas [1nanka; ¢ - CKOpOCTh CBETa)

Ha

BbiGepute oguH 13 5 BapnaHToB oTBeTa:

C

E =h—
R}
C

E, >h—
T
Ek<h£
A
Ek<h/1
C

dhoToddh et He BO3HUKAET

3apaHue Ne24 kBaHTOBas ONTUKa

PHUCYHKE MMPCACTABJICHBI BOJIbT-aMIICPHLBIC XapaKTCPHUCTUKHU TOKOB,



BO3HUKAIOIUX MpU (oTodPdekTe. YUNUThIBas, UTO UCTOUHUKH OCBEIIAOT OAMH U
TOT K€ KaToJ, CO3AaBas MOHOXPOMATHYECKOE H3JIy4CHHUE, M PACIIOJIOKEHBI HA
OIMHAKOBOM PACCTOSIHUM OT KaToAa, ONPENENINTh, KAKOE W3 HIDKEIPUBEIACHHBIX
YTBEPKIACHUU CIIPaBEJIUBO.
oL

U{-
BbibepuTe ogvH U3 5 BaprMaHTOB OTBETA:
1) NHTEHCUBHOCTD U3IIy4EHHUSI BTOPOTo OOJIbIIE, YEM MEPBOTO.
2) WNHTEHCUBHOCTD U3JIy4€HHUSI BTOPOIO MEHbIIIE, YEM MEPBOTO.
3) YacroTa U3iiydeHus BTOPOro O0JIbIle YeM MEPBOTO.
4) YacToTa U31Iy4eHus: BTOPOTO MEHBIIIE YEM MEPBOTO.
5) XapaKTepuCTUKN HCTOYHUKOB OJIMHAKOBBI.

3apaHue Ne25 kBaHTOBasi onTUkKa
g TpOU3BONIBHOM 4YacTOTBI W TEMIIEPATypbl OTHOWIEHHUE CIEKTPAIbHOU
I/IBJIyanCJIBHOﬁ CIOCOOHOCTH J1IH000T0 HCTIPpO3pavyHOro Teja K €ro CHCKTpaHBHOfI
MOTJIONIATEILHON CITOCOOHOCTH OJIMHAKOBO. ITO (hOPMYJIUPOBKA:

BbiGepute oauH 13 4 BapnaHToOB oTBeTa:

1) 3aKOHA OTpaXKEHUS

2) 3akoHa Kupxroda

3) BTOpOro nocrynara bopa
4) 3aKOoHa DUHIITEHA

3apaHue Ne26 kBaHTOBasi onNnTUKa

Bri6epute npaBuibHy0 GOPMYIUPOBKY 3aKOHA B3aMMOCBS3H MAaCChl U SHEPTUU:

BbiGepute oauH 13 4 BapnaHToB OoTBeTa:

2
E =mc

2) E=m/c’



3apaHue Ne27 kBaHTOBasi onNnTUKa

Oueprust GpoToHa BEIpaxaeTcss GOpMyIoil:
BbiGepute oauH 13 4 BapnaHToOB OoTBeTa:

c=hv
1)
2) c=hw
3) g:hv2
2) e=h/p

3apaHue Ne28 kBaHTOBas onTUKa

MuHuManbHas ImopuHusa OSHCPIUH, I/ISJIyIIaeMOfl WIM TOIJIOIAaeMON  TEJIOM,
HA3bIBACTCA:
BbibepuTte oanH n3 5 BapnaHToB OTBETA:

1) aTOMOM

2) KBaHTOM

3) KOPIYCKYJION
4) sabupom

5) KBapKOM

3apaHue Ne29 kBaHTOBasi onTUKa

MaxkcumanpHast KHHETH4ecKast SHepIrus (POTOAIEKTPOHOB JMHEHHO BO3PACTAET C ...

BbibepuTte oanH 13 4 BapnaHToB OTBETA:

1) YMEHBIIICHUEM YacCTOThI [1aJIAF0IIEr0 CBETa

2) YBEIIMYEHUEM YaCTOThI MAJJAl0IIET0 CBETa

3) yBEJIMYEHUEM MHTEHCHBHOCTH MaaloIIero CBeTa
4) YMEHBIIICHUEM HHTEHCUBHOCTH IaJIal0IIEr0 CBETa

3apaHue Ne30 kBaHTOBas ONTUKa

Kpacnas rpanuna porosdpdexra — 3710 ...

BbibepuTte oanH 13 4 BapnaHToB OTBETA:

1) MAaKCUMaJIbHasl UIMHA BOJIHBI M3JIyYEHHS, IpPU KOTOPOM e€Ile



HaOmonaercst GoTodPhexT
MUHUMaJIbHAs JIJIMHA BOJIHBI M3Jy4YCHHs, TIpU KOTOPOH eIe

? HaOmonaercst GoTodPhexT

3) MaKCHMajbHasi YacToTa W3JydeHUs, TPU KOTOPOW HaOIII0IaeTCs
dboTorpdexr

4) MUHHUMAJIbHAasi HHTCHCUBHOCTH CBETa, BhI3bIBatoOIIas GoToddhdext

3apaHue Ne31 kBaHTOBasi onTUKa

MakcumanbpHasi KHHETUYECKast SHePTHs (POTOIIECKTPOHOB 3aBUCHT OT ...

BbibepuTte oanH 13 4 BapnaHToB OTBETA:

1) HAIPSHKEHUS MEXKY KaTOAOM U aHOJIOM
2) MHTEHCUBHOCTH IAJIAIOIIET0 U3TYYEHUS
3) 4aCTOThI AJArOIIETO CBETA

4) (hOTOTOKA HACHIIIIEHUS

3apaHue Ne32 kBaHTOBasi onTUKa

Oddext yBenudeHus IITUHBI BOJHBI PACCESTHHOTO M3TYyYCHUS HA3bIBACTCS:

BbibepuTte oanH n3 5 BapnaHToB OTBETA:

s dexrom Kommnrona

2) s dexrom Jlomnepa

3) s dexrom BaBunoa-UYepenkona
4) s dexrom [oitrenca

5) s dexrom Dpenens

3apaHue Ne33 kBaHTOBasi onTUkKa

3akon Credana-bonbimana m1st u3nydeHus abCOIOTHO YEPHOTO Tella UMEET BU/L:

BbibepuTte oanH 13 4 BapnaHToB OTBETA:

1) g =cT"
4
2) &, r=0T
3) & =hv
4) A T=>b

3apaHue Ne34 kBaHTOBasi onTUKa

3akoH CMCIICHUA Buna AJI1 U3JTYyYCHUA a0COJIIOTHO YCPHOTIO TCJIa UMECT BU!

BbibepuTte oanH 13 4 BapnaHToB OTBETA:

1) g =cT’



2) & ,=0T*

3) & =hv
4) A T=>b

3apaHue Ne35 kBaHTOBas onTUKa

®opmyna [1nanka, onpenenstonias sHepruto (OToHA, UMEET BU/L:
BbiGepute oauH 13 4 BapnaHToOB OTBeTa:

1) g =0T’
2) E,r =oT"*
3) E=hv

4) A T=>b

3agaHue Ne36 reomeTtpuyeckasi onTuka

Onrtuyeckast cuia coouparomie JIMH3bI, (POKYCHOE PACCTOSIHUE KOTOPOi 25 cM, paBHA
BbibepuTte oanH n3 5 BapnaHToB OTBETA:

1) 40 notp
2) 4 nntp

3) 25 notp
4) 0,25 notp
5) 0,04 aoTp

3agaHue Ne37 reomeTtpuyeckasi onTuka
K mnockomy 3epkally MEpPHEHIUKYISIPHO €ro TOBEPXHOCTH MPUOIMKACTCS
TOYEYHBIN UCTOYHUK CBETA CO CKOPOCTHIO 3M/c. C KaKOW CKOPOCTHIO N300paKECHHE

MCTOYHHKA PUOTUKACTCS K JAHHOMY UCTOYHHKY ?
BbibepuTte oanH n3 5 BapnaHToB OTBETA:

1) 3 Mm/c

2) 6 M/c

3) 9 m/c

4) 1,5 m/c
5) 2,25 m/c

3apaHue Ne38 reomeTtpuyeckasi onTuka

Ha ckoJibko TpajycoB U3MEHUTCS YTOJI MEX1Y MaJAI0IIUM U OTPAXKEHHBIM JTyUOM,
€CJIM yroJi MaJeHusl yMEHbIIUTh Ha 10°?7
BbibepuTe oguH U3 5 BaprMaHTOB OTBETA:



1) Ha 10°

2) Ha 20°
3) Ha 30°
4) Ha 60°
5) Ha 5°

3apaHue Ne39 reomeTtpuyeckasi onTuka

[Ipenmer HaxoauTcst HA paccTosHUU 20 CM OT coOMparoIIel JIMH3bI ¢ ONTUYECKOM
cunoit 4 nutp. Halinure pacctosiHue (B CM) OT U300paKeHUS J0 MPeIMETa.

BbibepuTte oanH n3 5 BapnaHToB OTBETA:

1) 60
2) 40
3) 80
4) 100
5) 20

3agaHue Ne40 reomeTpuyeckasi onTuka

MHrMOE yMEHBIIIEHHOE W300paKeHHWE TMpeaMeTa HaxOIWUTCS OT JIMH3bl Ha
pacCTOsIHUH, BABOE MEHbIIEe (PoKycHOTO. ONpeaenuTh TUHEHHOE YBETUICHHE.

BbiGepute oauH 13 5 BapnaHToB oTBeTa:

1) 1/2
2) 2
3) 3
4) 1/3
5) 1/4

3agaHue Ne41 reomeTpuyeckasi onTuka

[Ipenmer pacnoioxeH MeXIy (OKYCOM M ABOWHBIM (POKYCHBIM PACCTOSIHUEM pPacCEHUBAIOLICH
nuH3bL [Ipu 3TOM ero n3obOpaxeHue OyaeT:

BbiGepute oauH 13 4 BapnaHToB OoTBeTa:

MHHUMBIM YMCHBIIICHHBIM

)
2) MHHUMBIM YBEJIMYECHHBIM
3) JEWCTBUTEIbHBIM YMEHBIIEHHBIM
4) JNENUCTBUTENBHBIM YBEIIMUEHHBIM

3apaHue Ne42 reomeTpuyeckasi onTuka

CTEeKNISHHYIO TIOCKOBBIMYKIYIO JUH3Y (Nerexna = 1.4) TOTPY3UIN B KUAKOCTH (N = 1.3). Ilpm
3TOM:
BbibepuTe ogvH U3 4 BapMaHTOB OTBETA:

1) (OKyCHOE pacCTOSTHUE YMEHBUIUTCS

2) (OKyCHOE pacCTOSIHNE HE H3MEHUTCS



3) (OKYyCHOE pacCTOSTHUE YBEIUYUTCS

4) JIMH3a U3 COOMPAIOIIEH MPEBPATHUTCS B PACCEUBAIOIITYIO

3apaHue Ne43 reomeTpuyeckasi onTuka

Ha miockoe 3epkaiio majgaer rOpH30HTAIBHO pacrpocTpaHswonmics jyd cBera. [log xkakum
YIJIOM K BEPTUKAIM PAcloOJIOKEHO H3TO 3€pKajo, €CIM OTPAXEHHBIM OT 3epkana Jyd
pacnpocTpaHseTcsl BEpTUKAIbHO BHU3?

BbibepuTe oanH n3 5 BapnaHToB OTBETA:

1) 30°
2) 45°
3) 15°
4) 22,5°
5) 60°

3agaHue Ne44 reomeTpuyeckasi onTuka

B kakoii u3 HIKeyKa3aHHBIX TOYEK HE0OXO0AMMO MTOMECTHTh TOUYSUHBIA UCTOUHUK S, YTOOBI
oTpaxx€HHbIe Iyun oT 3epkasia DC, cmoriu 061 OCBETUTH TOJIBKO ydacTok AB?

A
C;
2 3 5
B
BbibepuTte oanH n3 5 BapnaHToB OTBETA:
1) 1
2) 2
3) 3
4) 4
5) 5

3agaHue Ne45 reomeTtpuyeckasi onTuka

Ha nuH3y nagaer my4yok MOHOXpPOMAaTHYECKUX JIy4ell COOTBETCTBYIOLIMX MKEJITOMY ILIBETY U
rociie TpejoMJICHUSI B JIMH3E MepeceKaeT TJIaBHYI OonThyeckyio ock B Touke F. Kakoe us
HUKETIPUBE/ICHHBIX YTBEPXKACHUI OyAeT CHpaBeUIMBO, €CIM Ha Ty Ke JHH3Y OyAeT maaarhb
MapajuiebHO TJIABHOW OMTHYECKOW OCH MYYOK JIyYeH MOTYyYEeHHBIX OT OOBIYHON 3JICKTPUUECKOU
JIaMIIbI?

BbibepuTe oguH U3 5 BaprMaHTOB OTBETA:

OpamkeBass M CHHAA KOMIIOHEHTa JAHHOTO IIy4Ka IIEPECEKYT TIJIABHYIO
ONTUYECKYIO OChb B TOM K€ TOUKE F

OpaH)KGBaH U CHHAA KOMIIOHCHTA HOAHHOTO IIy4YKa TMCPCCCKYT TIJIaBHYIO
OIITUYECCKYIO OChH CJIE€BA OT TOUYKHU F



OpamkeBass M CHHSII KOMIIOHEHTa JAHHOTO TIIy4Ka T[EepeceKyT TJIaBHYIO

3

) ONTUYECKYIO OCh CIIPaBa OT TOUKH F.
4) OpanrkeBasi KOMIIOHEHTA ClIeBa OT TOUKH F, cuHss - cripaBa.
5) OpanykeBasi KOMIIOHEHTA CIpaBa OT TOYKH F, cuHss - cieBa.

3agaHue Ne46 reomeTpuyeckasi onTuka
Yriaom npenomIIeHus: Ha3bIBatoT:
BbibepuTte oanH 13 4 BapnaHToB OTBETA:

YTOJI MEKY MaJal0UM JIYy4OM U MEePHEeHAUKYIIPOM, BOCCTAHOBIECHHBIM B TOUKY
MaJcHUs Ty4da

YTOJI MEeXAY IPETOMIICHHBIM JIy4YOM U NEPIICHIUKYISIPOM, BOCCTAHOBICHHBIM B

2

) TOYKY MaJCHUs Ty4a
3) YIOJI MEXAY IIPEIIOMIICHHBIM JIY4OM U IPAHUIICH OBEPXHOCTH pa3zeiia Cpejl
4) YIOJ1 MeXAy IaJarolyM JIy4OM U IpaHULIed pa3jena IByX Cpel

3apaHue Ne47 reomeTpuyeckasi onTuka
VoM nmajeHus Ha3bIBaroT:
BbibepuTte oanH 13 4 BapnaHToB OTBETA:

YTOJI MEKY MaJaloUM Jy4OM U MEePHEeHAUKYIIPOM, BOCCTAHOBICHHBIM B TOUKY
MaJcHUs Ty4da

YToJa MCKAY NPCIOMIICHHBIM JIYIYOM U ICPHICHAUKYIIAPOM, BOCCTAHOBJICHHLIM B

2

) TOYKY MaJCHUS JIyda
3) YTOJI MEXAY IPEIOMIIEHHBIM JIYYOM U IPAHMIIEN MOBEPXHOCTH pa3zeiia Cpej
4) YTOJI MEX1y MaJarolyM Jy4OM U TpaHuLIel pa3jiena IByX cpell

3apaHue Ne48 reomeTpuyeckasi onTuka

VYriaom oTpakeHUs1 Ha3bIBAIOT:
BbibepuTte oanH 13 4 BapnaHToB OTBETA:

Yroja MEexAy nmaJaromuM JTy4OoM U NCPIICHAUKYIAPOM, BOCCTAHOBJIICHHBIM B TOYKY
maacHuA 1yda

YTOJI MEXKAY OTPaKEHHBIM JIy4OM U MEPHEHAUKYISIPOM, BOCCTAHOBIIEHHBIM B

2

) TOYKY MaJICHUS JIyda
3) YTOJI MEeXAY IPETOMIICHHBIM Jy4OM U TPaHUIIEH MOBEPXHOCTH pa3jiena cpell
4) YTOJI MEeXAY OTPAKEHHBIM JIyUOM U TPaHULIEH pa3zienia IBYX cpejl

3agaHue Ne49 reomeTpuyeckasi onTuka

Ecnmu B Touke mM300pakeHHs MEPECeKAIOTCsl MPOJOKEHUS JIy4eid, a He caMU JIydd Iy4dKa, TO
n300pakeHNE

BbiGepute oauH 13 5 BapnaHToB oTBeTa:

1) psiMOe

2) CUMMETPHUYIHOEC
3) MHHMO€E

4) IIEPEBEPHYTOEC

5) JIIEUCTBUTEIILHOE



3agaHue Ne50 reomeTtpuyeckasi onTuka

Ecnmu B Touke M300pakeHHs MEPECEKAIOTCS CaMH Jy4YH Iy4Ka, a HE MPOJOJDKEHUsS JIy4el, TO
n300pakeHue:
BbibepuTe oguH U3 5 BapMaHTOB OTBETA:

1) psiMOe

2) CUMMETPHUYIHOEC
3) MHHMO€E

4) IIEPEBEPHYTOEC

5) JIIEUCTBUTEIILHOE

3apaHue Ne51 reomeTtpuyeckasi onTuka

[Ipo3payHoe Teno, OrpaHMYEHHOE C JBYX CTOpPOH C(HEepUUYecCKMMH TOBEPXHOCTSIMU U
OTJIMYAIOIIEECS M0 ONTHUYECKON IJIOTHOCTU OT OKpPYKaloLIel cpe/ibl, HA3bIBAETCA:

BbiGepute oauH 13 5 BapnaHToB oTBeTa:

BOTHYTBIM 3€pKajIOM

)
2) BBIITYKJIBIM 3EpKAJIOM
3) JIMH30M1
4) napabosonaoM
5) cdhepouom

3agaHue Ne52 reomeTtpuyeckas onTuka
Touka nepecevenus: GoKaTbHON MIIOCKOCTH € TTIABHOM ONTHYECKOW OChIO HA3bIBACTCS:

BbiGepute oguH 13 5 BapnaHToB oTBeTa:

TJIaBHBIM (JOKYCOM

)
2) LIEHTPOM KPUBOJUHEUHON MOBEPXHOCTH
3) TBOWHBIM (hOKYCOM
4) 00OYHBIM (POKYCOM
5) TJIABHBIM ONITUYECKUM IIEHTPOM

3apaHue Ne53 reomeTtpuyeckasi onTuka
Touka nepeceueHust PoKaTbHOM MITOCKOCTH C TOOOYHON ONTHYECKON OChIO HA3hIBACTCS:
BbibepuTe oguH U3 5 BaprMaHTOB OTBETA:

TJIaBHBIM (POKYCOM

)
2) LIEHTPOM KPUBOJUHEUHON MOBEPXHOCTH
3) TBOWHBIM (hOKYCOM
4) MOOOYHBIM (POKYCOM
5) IJIABHBIM OITUYECKUM LIEHTPOM

3apaHue Ne54 reomeTpuyeckasa onTuka
OnpenenuTh yroj majeHus Jiyda Ha IUIOCKOE 3€pKaJIO, €CIW MAaJarollyid JIyd COCTaBISIET C
MOBEPXHOCTBIO 3€pKaja OJHY TPETh OT BEJIMYMHBI YIJIa MEXAY MaJarollMM U OTPAKEHHBIM
JIy4yaMH.
BbibepuTe oanH n3 5 BapnaHToB OTBETA:

1) 54°



2) 35°
3) 45°
4) 108°
5) 36°

3apaHue Ne55 reomeTtpuyeckasi onTuka
Ha mmockoe 3epkaio AB OT TOYeUHOTO MCTOYHHMKA S MaNalT JIy9H, 00pa3yrolue ¢ KpasMu
3epkana yribl B 45°. Onpenenuts AIUHY 3€pKaia, €Clid PaCCTOSHUE MEXK]y UICTOYHUKOM U €ro
n3ooOpaxeHuem 20 cM.
BbibepuTe oguH U3 5 BapMaHTOB OTBETA:

1) 0,1m
2) 0,4m™m
3) 0,14 m
4) 0,2™m
5) 0,07 m

3apaHue Ne56 reomeTpuyeckas onTuka
B conHeuHbIll neHB BBICOTA TEHH OT BEPTUKAIBHO IMOCTABIEHHOIO METPOBOIO IMpeaMeTa -
500MM, a TeHb OT HEKOTOPOTO BEPTHUKAIBHOTO 00bekTa - 6M. OmpenenuTh BBICOTY 3TOTO
o0BeKTa.

BbibepuTte oanH 13 4 BapnaHToB OTBETA:

1) 0,12 ™
2) 12 m

3) 0,83 ™
4) 0,083 m



IIpunoxenue 10.

MpuMepHbIN TecT: "dneMeHTbl aTOMHOW pu3nknu. dusmnka atoma."

TecTupyeMslit: [arta:

3apaHue Ne1 cpu3Mka aTOMOB M aTOMHbIX ABJIEHUN

Ha pucynke u300pakeHbl CTalMOHapHbIE OPOMTHI aTOMa BOAOPOJA COIJIACHO
mozaenu bopa, a Takxke yCIOBHO HM300pa)k€Hbl MEPEXO/bl 3JIEKTPOHA C OAHOMU
CTallMOHAPHOM OpPOUTHI HA APYTYI0, COMPOBOXIAIOUIMECS H3TYyYEHHEM KBaHTa
sHeprud. B ynbTpaduosieroBoit 00JacTH CHEKTpa 3TH MEPEXO/bl JAl0T CEPUI0
Jlatimana, B BuguMoin — cepuro banbmepa, B undpakpacHoit — ceputo Ilamena.

n=3
HawnGonpmei yactore kBaHTa B cepun JlaliMaHa COOTBETCTBYET MEPEXOI. . .

BbibepuTte oanH 13 4 BapnaHToB OTBETA:

1) n=5—->n=3
2) n=2->n=1
3) n=3—->n=2
4) n=5—->n=1

3apaHue Ne2 cpusnka aToMOB M aTOMHbIX ABFIEHUN

Ha pucyHke m300pa’keHbl CTallMOHApHBIE OPOUTHI aToMa BOJOPOJA COTrJIACHO
mozaenu bopa, a Takxke yCIOBHO HM300pa)K€HbI MEPEXO/bl 3JIEKTPOHA C OAHOMU
CTallMOHAPHOM OpPOUTHI HA APYTYIO0, COMPOBOXKIAIOUIMECS H3TyYEHHEM KBaHTa
sHeprud. B ynbTpaduosieTroBoit 00JacTH CHEKTpa 3TH MEPEXO/bl JAI0T CEPUI0
Jlatimana, B BuguMoin — cepuro banbmepa, B undpakpacHoit — ceputo Ilamiena.



n=5
Haumenspiuei yactote kBanta B cepuu JlaiMaHa COOTBETCTBYET MNEPEXO. ..

BbibepuTte oanH 13 4 BapnaHToB OTBETA:

1) n=5—->n=3
2) n=2->n=1
3) n=3—->n=2
4) n=5—->n=1

3apaHue Ne3 cpusnka aToMOB M aTOMHbIX ABFIEHUN

Ha pucynke m300pa)keHbl CTallMOHApHBIE OPOUTHI aToOMa BOJOPOJA COTJIACHO
Mozenu bopa, a Takxke YCIOBHO HM300pa)K€HbI MEPEXO/bl 3JEKTPOHA C OAHOU
CTallMOHAPHOM OpPOUTHI HA APYTYIO0, COMPOBOXKIAIOUIMECS H3TyYEHHEM KBaHTa
sHeprud. B ynbTpaduosieTroBoit 00JacTH CHEKTpa 3TH MEPEXO/bl JAl0T CEPHUI0
Jlatimana, B Buammoii — ceputo banpmepa, B mHpakpacHoil — ceputo [lamena.

n=5
HawnGonpmiel yactoTe KBaHTa B cepuu baabmepa COOTBETCTBYET MEPEXO/I. . .

BbiGepute oauH 13 4 BapnaHToB OoTBeTa:

1) n=5->n=3
2) n=2—->n=1
3) n=3->n=2

4) n=5—->n=2



3apaHue Ne4 cpn3amka aTOMOB M aTOMHbIX ABJIEHUN

Ha pucynke mn300pakeHbl CTallMOHApHbIE OPOUTHI aTOMa BOAOPOJA COIJIACHO
mozenu bopa, a Takke yCIOBHO H300pakeHbI MEPEXOJbl AIEKTPOHA C OTHOU
CTallMOHAPHOM OpPOUTHI HA APYTYIO0, COMPOBOXKIAIOUIMECS H3TyYEHHEM KBaHTa
sHeprud. B ynbTpaduosieTroBoit 00JacTH CHEKTpa 3TH MEPEXOAbl JAI0T CEPUI0
Jlatimana, B BuguMoi — cepuro banbmepa, B undpakpacHoit — ceputo Ilamiena.

n=5
Hanmenbliieid yacToTe KBaHTa B cepuM bambMepa COOTBETCTBYET MEPEXOI. . .

BbibepuTte oanH 13 4 BapnaHToB OTBETA:

1) n=5—->n=3
2) n=2->n=1
3) n=3—->n=2
4) n=5->n=2

3apaHue Ne5 cpusnka atToMOB M aTOMHbIX ABFIEHUN

HpaBI/IHO KBAHTOBAHHUS JSJICKTPOHHBIX 0p6HT aToMa BOAOpPOJa 3aIllMChIBACTCA
BbIPA)KCHUCM:

BbiGepute oauH 13 5 BapnaHToB oTBeTa:

1) mvr = nh
2) mvr = nh
3) myv = nhr
4) mvr=2mm/h
5) mv = nhr

3apaHue Ne6 cpusnka atToMOB M aTOMHbIX ABMIEHUN

CornacHo BropoMy noctynary bopa, atom ...

BbibepuTe ogvH U3 4 BapMaHTOB OTBETA:
1) U3JTy4aeT WM MOTJIOLAET YJHEPTuto KBauTamu hy = E,, — E,
2) HE U3J1y4aeT DHEPT U0



3) M3JIy4YaeT DHEPTUIO HENIPEPBIBHO
4) IIOTJIOIIAET SHEPTUIO HENPEPHIBHO

3apaHue Ne7 cpusnka aToMOB M aTOMHbIX ABIIEHUN

Kakoli npouecc conpoBoK/IaeT NEPEXO] JIEKTPOHA B aTOME BOAOPOJA CO BTOPOIO
SHEPreTHYeCKOro ypoBHs ¢ sHeprueit -0,5420-10"" [k mHa 1mecroit
SHEepreTHUeCcKuil ypoBeHs ¢ sreprueii -0,0602-107"° Ix?

BbibepuTte oanH 13 4 BapnaHToB OTBETA:

1) W3nyuenue hotoHa ¢ yactoroit 7,3-10" T'm.
2) [Tornomenue ¢potoHa ¢ yactoTou 7,3- 10" I
3) Usnyuenne potoHa ¢ gactoroit 7,3-10" T'm.
4) ornomenue GoTona ¢ yacroroit 7,3-10" .

3apaHue Ne8 chpusnka atToMOB M aTOMHbLIX ABFIEHUN

DHeprusi aToMa BOJAOPOJia IPU MEePEXOJIe IEKTPOHA ¢ OoJiee BHICOKOW OpOUTHI Ha
6osiee HM3KYI n3MeHuIach Ha AE = 1,892 5B. Halitu 1jiMHy BOJTHBI U3Ty4ECHUSI.

BbibepuTte oanH 13 4 BapnaHToB OTBETA:

1) 6570 M
2) 657 HMm
3) 6,57 MKM
4) 65,7 HM

3apaHue N29 cpn3mka aTOMOB M aTOMHbIX ABJIEHUN

3aKoH COXpaHEHHS MOMEHTA MMITYJIbCa HAKJIaJbIBACT OTPAHHUCHUS Ha BO3MOYKHBIC
NEepexobl AJIEKTPOHA B aTOME C OJJHOTO YPOBHS Ha JApyrou (mpaBmwio otdopa). B
OHEPreTUYECKOM CIIEKTpe aToMa BOJOpoJa (pHUC.) 3ANPEUteHHbIM TIEPEXOJIOM
SBIISICTCSL. . .

T os p d f
) -

BbibepuTte oanH 13 4 BapnaHToB OTBETA:

1) 4f - 3d
2) 4s - 3p



3) 3s-2s
4) 3p-2s

3apaHue Ne10 chbusnka aToMOB U aTOMHbIX ABMIEHUN

BepositHOCTE  0OHApYyUTh  3JIEKTPOH Ha ydactke (a,b) OJHOMEpPHOIO
MOTEHIIMATBHOTO SAIUKAa ¢ OECKOHEYHO BHICOKMMH CTEHKAMH BBIUHCISIETCS TIO0

b
W= J-a)dx
bopmyre a , TI€ @— IUIOTHOCTb BEPOATHOCTH, OlpeneisseMas Y-
¢byukueit. Ecnu y-QyHKuMs uMeeT BU, yKa3aHHbBIN Ha PUCYHKE, TO BEPOSTHOCTD
L 5L
OOHapyXUTh JJIEKTPOH Ha y4yacTke 6 6 paBHa...
yra
I |
\/
| |
[ I
) |
| |
3 3
BbibepuTe oanH n3 5 BapnaHToB OTBETA:
1) 1/3
2) 172
3) 2/3
4) 5/6
5) 1/6

3agaHue Ne11 c¢pn3mka aToMOB M aTOMHbIX ABJIEHUN

BepositHOCTh  OOHapyXuUTh JJIEKTPOH Ha ydactke (a,b) OgHOMEpPHOTo
MOTEHLUAJIBHOTO SIIMKa C OECKOHEYHO BBHICOKUMHU CTEHKAMHU BBIYHMCISETCS IO

b
W= J.a)dx
bopmyie a , Il @— IUIOTHOCTbL BEPOATHOCTH, OIlpeaensaeMas Y-
dbyukiuein. Ecnu y-QyHKIMS nMeeT BUJl, YKa3aHHBIA HA PUCYHKE, TO BEPOSTHOCTh
L 2L
S<x<

OOHapyKUTh AJEKTPOH Ha y4acTke 6 3 paeHa...



-

[
N
o [

-

BribepuTe oamH 13 5 BapuaHToB oTBeTa:
1) 1/3
2) 1/2
3) 2/3
4) 5/6
5) 1/6

3apaHue Ne12 chbusnka atToMOB U aTOMHbIX ABMIEHUN

BepositHOCTE  0OHApyWUTh  3JIEKTPOH Ha ydactke (a,b) OJHOMEpPHOIO
MOTEHIIMATBHOTO SAIUKAa ¢ OECKOHEYHO BHICOKMMH CTEHKAMH BBIUHCISIETCS TI0

b
W= _[codx
bopmyie a , TIe @— IUIOTHOCTb BEPOATHOCTH, OIpeAessemMas -
¢byukueit. Ecnu y-QyHKuMs uMeeT BU, yKa3aHHBIN HAa PUCYHKE, TO BEPOSTHOCTD
L
—<x<L
OOHaAPYXUThH JJIEKTPOH Ha y4acTKe 4 paBHa...
yr 4
I I
) I
I I
I I
) I
| |
L L
2
BbibepuTte oanH 13 4 BapnaHToB OTBETA:
1) 172
2) 1/3

3) 1/4



4) 3/4

3agaHue Ne13 cpu3smka aToMOB M aTOMHbIX ABJIEHUN

BepositHocTh  OOHapyXuUTh  JJIEKTpOH Ha  ydactke (a,b) OZHOMEpPHOTo
MOTEHLUAJIBHOTO SIIMKa C OECKOHEYHO BBHICOKUMHU CTEHKAMHU BBIYHMCISETCS IO

b
W = [wdx
Cl)OpMyJIe a , I'le @— IIOTHOCTb BEPOJATHOCTH, OIpeacIIeMas Y-
dbyukiuein. Ecnu y-QyHKIMS ©MeeT BUJl, YKa3aHHBIA HA PUCYHKE, TO BEPOSTHOCTh
L 3L
OOHapyXUTh DJIEKTPOH Ha Y4acCTKe 4 4 paBHa...
LI}
| 1
I |
I I
I I
I |
| |
1] L L
2
BbibepuTte oanH 13 4 BapnaHToB OTBETA:
1) 1/2
2) 1/3
3) 1/4
4) 3/4
3agaHue Ne14 cpun3mka aToMOB M aTOMHbIX ABJIEHUN
h
. P=
Jle-bpoiiias 00001 COOTHOIIICHHE s (oToHAa Ha JIIOOBbIE BOJIHOBBIC

IMpoHucCChl, CBA3AHHBLIC C YAaCTUIAMU, UMITYJIBC KOTOPBIX PABCH p. Toraa, cCli
CKOPOCTb 4aCTHILl OAMHAKOBA, TO HaWMEHbIIICH I[J'IHHOﬁ BOJIHbI O6J'IaI[aIOT. ..

BbibepuTte oanH 13 4 BapnaHToB OTBETA:

1) Ol-4aCTHLIBI
2) HEUTPOHBI
3) IIPOTOHBI

4) DJIEKTPOHBI

3agaHue Ne15 cpu3smka aToMOB M aTOMHbIX ABJIEHUN

"B 11060M K8AHMOBOM COCMOSHUU MOJHCEM HAXOOUMbC MOAbKO OOUH 31eKMPOoH"
COTJIACHO



BbibepuTte oanH 13 4 BapnaHToB OTBETA:

1) [Tpunuuny HeonpeneneHuocteil I eitzendepra
2) [Tpuammny [laynn

3) [Tpunnuny depma

4) [Tpunnuny [roirenca

3apaHue Ne16 chunsnka atToMOB M aTOMHbIX ABMIEHUN
[Ipu mepexojie AIEKTpoOHA B aTOME BOJOPOJAA ¢ YETBEPTOM CTAI[MOHAPHOU OPOUTHI
Ha BTOPYIO m3ny4aercs (GoToH ¢ sHeprueil 4,04+ 107" Jx. Kakast aiuHa BOJHEL
ATOM NUHUU criekTpa? h = 6,63- 107 Ix- ¢, c= 3-10% m/c

BbibepuTe oanH n3 5 BapnaHToB OTBETA:

1) 0,24 MKkM
2) 0,49 Mxm
3) 0,64 MKkM
4) 0,95 MkMm
5) 0,78 MKM

3agaHue Ne17 cpu3smka aToMOB M aTOMHbIX ABJIEHUN

CoracHo nnepBoMy nocTyJjiaTy bopa, aToMHast cucteMa MOXET HaXOJAUThCS TOJIBKO
B 0COOBIX CTAIIMOHAPHBIX COCTOSHUSAX, B KOTOPHIX ...

BbibepuTte oanH 13 4 BapnaHToB OTBETA:

1) aTOM ITOKOUTCS

2) aTOM HE U3JIy4YaeT

3) aTOM HU3JIy4aeT paBHOMEPHO SHEPIUIO
4) aToOM ITIOTJIONIAET YHEPTUIO

3apaHue Ne18 cbusnka atToMOB M aTOMHbIX ABMIEHUN

Kakoe u3 HHUKCITPHUBCACHHDBIX SIBJICHUM CBUACTCIILCTBYET O CJIOXHOM CTPOCHHHU

aToma?
BbibepuTte oanH n3 5 BapnaHToB OTBETA:

1) mudpakius

2) uHTepepeHIus

3) IIOJIIpU3aLUs

4) JIMHENYAThIE CIIEKTPHI U31y4€HUs AaTOMOB
5) TACIIEPCUS

3agaHue Ne19 cpu3smka aToMOB M aTOMHbIX ABJIEHUN
Hcnone3ys uHdopmainuio, IpUBEIECHHYIO Ha PUCYHKE, OMPEICIUTh YeMy paBHA

sHeprusi (OTOHA MHUHHMAIBHOM YacTOThI, M3JIy4aeMOro aTOMOM BOJAOpPOA,
HaXOASIIUMCS Ha 4EeTBEPTOM HHEPreTUYECKOM ypOBHE?



A E; 7B
E4=- 0,85
Es=-1,51
E,=-3,4
Ey=-13,6
BbibepuTe ogvH U3 5 BaprMaHTOB OTBETA:

0,66 »B
1)
2) 1,89 3B
3) 0,425 »B
4) 0,85 3B
5) 2,55°B

3apaHue Ne20 chbusnka aToMOB U aTOMHbIX ABFIEHUN

N3nyyenue ¢poToHA MPOUCXOAUT TPHU:
BbibeprTe 0avH 13 4 BapMaHToOB oTBeTa:

1) nepexo/ie dIEKTPOoHa U3 BO30YKIEHHOTO COCTOSIHHSI B OCHOBHOE
2) HAXOXKIEHUU JIEKTPOHA Ha CTAIllMOHAPHOUN opouTe

3) NEepexo/Ie AEKTPOHA U3 OCHOBHOTO COCTOSIHUS B BO30YKI€HHOE
4) BO BCEX MEPEUMUCIICHHBIX IIpOIIEcCax

3agaHue Ne21 cpu3smka aToMOB M aTOMHbIX ABJIEHUN
3apsoKeHHasl JyacTuila, YCKOpeHHas pasHocThbio noteHuuanoB U = 200 B, umeer
nuHy BoiHbl Ae bpoins 2,02 nm. Hailtu Maccy yacTuilbl, eciv €€ 3apsij

YHCJIICHHO PaBCH 3apAay 2JICKTPOHA.
BbibepuTte oanH 13 4 BapnaHToB OTBETA:

1) 1,82-10% kr
2) 1,55-10% kr
3) 1,68-107%° kr
4) 1,68-107% kr

3agaHue Ne22 cpu3smka aToMOB U aTOMHbIX ABJIEHUN

Haiitu nnuny BosHBI ne-bpoisia [uisi dIEKTpOHA, MMEIOLIETO KHUHETHYECKYIO
sHepruto 10 xk3B.



BbibepuTte oanH n3 5 BapnaHToB OTBETA:

1) 1,24 m
2) 124 om
3) 12,4 m
4) 124 am
5) 1243 MxMm

3agaHue Ne23 cpu3mka aToMOB M aTOMHbIX ABJIEHUN
BonHoBass ¢yHKIMS YacTHIBI B TOTCHIIMAIBLHON sIME C OSCKOHEYHO BBICOKMMU
niwx

v = Asin
CTEHKaMM MHUPUHOW L MMeEeT BUJ: . Benmnunna uMIrysibca 3TOU
YaCTHUIIBI BO BTOPOM COCTOSIHUU (n = 2) paBHa ...

BbibepuTte oanH 13 4 BapnaHToB OTBETA:

7h
1) Z
7h
2) —
L
27th
3) —
L
37h
4) —
2L

3agaHue Ne24 cpn3snka aToMOB U aTOMHbIX ABJIEHUN
BonHoBass ¢yHKIMS YacTHIBI B TOTCHIMAIBLHON sIME C OECKOHEYHO BBICOKUMU
niwx

v = Asin
CTEHKaMHU IHAPUHOU L MMEeT BUL: . Bennunna nmnynbeca 3Tou
YacCTHUIIbl B OCHOBHOM COCTOSIHMHM (1 = 1) paBHa ...

BbibepuTte oanH 13 4 BapnaHToB OTBETA:



7h
2) —
L
27h
3) _
L
37h
4) =
2L

3apaHue Ne25 chbusnka atToMOB M aTOMHbIX ABFIEHUN

Ecau IMPOTOH U HGfITpOH ABUT'AIOTCA C OAMHAKOBBIMHU CKOPOCTAMM, TO OTHOIIICHUSA

ip/ﬂ" PAaBHO ...

BbibepuTte oanH 13 4 BapnaHToB OTBETA:

UX JUIMH BOJIH Je-bpoits

1) 2
2) 1/2
3) 1
4) 4

3apaHue Ne26 cbusnka aToMOB U aTOMHbIX ABMIEHUN

JleOpoiineBckast JirMHa BOJIHBI ONpeensieTcs no Gopmyie:
BbiGepute oauH 13 4 BapnaHToB OoTBeTa:

1) i:ﬁ
p
h
2) A=—
p
3) i=r
h
4) /Izﬁ
m

3agaHue Ne27 cpu3smka aToMOB U aTOMHbIX ABJIEHUN
KaKOMy N3 HHXCIIPHUBCACHHLIX Bpra}KCHI/Iﬁ COOTBCTCTBYCT CAMHHIA HU3MCPCHUIA

nocrostaaoM [Imanka 8 CU?
BbibepuTe ogvH U3 4 BapMaHTOB OTBETA:

1) Jx-c
2) KI-M/C

3) Jhx-c”



4) Kr-Mm/c’

3apaHue Ne28 cbusnka atToMOB U aTOMHbIX ABMIEHUN

CraumonapHeiM  ypaBHeHuem Ilpeaunrepa st 4YacTUllbl B OJHOMEPHOMU
MNOTEHIIMAIBHOMN sSIME C OECKOHEYHO BHICOKMUMHU CTEHKAaMU SIBJISIETCSl YPABHEHHE ...

BbiGepute oauH 13 4 BapnaHToB OoTBeTa:

2
2w 2
1) Ayr+ B+ —)iyr=10
v ;ﬁj( 4?:5Dr)w
2 2.2
2 dw+lm(E—mme)¢f:0
dx?  n? 2
2
3) Ap+ T Ey=0
diy . 2m ~
4) 72 +jEw-D

3agaHue Ne29 cpu3smka aToMOB M aTOMHbIX ABJIEHUN

CrammonapueiM  ypaBHeHueMm lllpenunrepa mis BOAOPOAONMOAOOHOTO aroma
ABJISIETCA YPABHECHHUE ...
BbibepuTe oanH 13 4 BapnaHToB OTBETA:

2

1) Ayr+ iT(E+ %}@—f:(}
2) c;’;{;Jrifzz (E_mwfﬂ)w:(_}
3) ./_'1.1,{;+E+ZIEW:(}

4) ffi?+i_?gw=ﬂ

3agaHue Ne30 c¢pu3smka aTOMOB M aTOMHbIX ABJIEHUN

CraunoHapHbeiM ypaBHeHueM IIpenuHrepa s JIMHEWHOIO TapMOHUYECKOTO
OCLMJUIITOPA SABJISIETCS YPABHEHHUE ...
BbibepuTe ogvH U3 4 BapMaHTOB OTBETA:

2
2m 7

1) Ayr+ E+ — =10

Y ;,2( 1 r)w

g

1 :‘TLD



2 2.2
2) ci'e,UJrlm(E_mex)w:O
dx?  n 2
2w
3) ﬂ-!,ﬁ-"‘l'ﬁ—zEﬂ;E—":{}
4) d2w+lm Ew=0
dx®  n?

3apaHue Ne31 cbm3mka aTOMHOro sapa U aneMeHTapHbIX YacTul

Kaxas gactuna(pl) SBIsS€TCSA MEPEHOCUUKOM CIIA00TO B3aUMO,ICHCTBHS

BbibepuTte oanH 13 4 BapnaHToB OTBETA:

1) dboton

2) TJIFOOH

3) W* Z°— 6030H
4) T-ME30H

3apaHue Ne32 cbm3mka aTOMHOro sapa U areMeHTapHbIX YacTul

Kaxoii 3apsia UMEIOT OL.- 4aCTULbI?
BbibepuTe oguH U3 5 BaprMaHTOB OTBETA:

1) 0

2) +e
3) +2e
4) -2e
5) —€

3apaHue Ne33 cm3nka aToMHOro sigpa U aneMeHTapHbIX YacTul,

Kakoe wu3 HHUKCITPHUBCACHHDBIX BBIpa}KCHI/Iﬁ COOTBETCTBYCT HU30TOIIaM OAHOIO H

TOTO e JIeMeHTa?
BbibepuTte oanH n3 5 BapnaHToB OTBETA:

40 40
1) 20X U 1oX
2 15X 13X
3) JXu X
4) DX u X
5) PXu X

3apaHue Ne34 cum3snka aToMHOro sigpa U afnieMeHTapHbIX YacTul



MaccoBoe 4ucio HCKOTOPOro 3JICMCHTA B HCpHO,IIH‘ICCKOﬁ Ta6JII/II_IC MCHI[CJIGGB&
paBHO 45, MOPSAKOBBIM HOMEp 3TOro xe sneMeHta 21. Ha ckonapko uyumciio
HeﬁTpOHOB OTJIMYACTCA OT YHUCJIa 3JICKTPOHOB B 3TOM atome?

BbibepuTe oanH n3 5 BapnaHToB OTBETA:

1) Ha 24
2) Ha 21
3) Ha 3

4) Ha 66
5) Ha 56

3apaHue Ne35 cbm3mka aToOMHOro sapa v aneMeHTapHbIX YacTul
CKOJIBKO aTOMOB pPaaAuOaAKTUBHOTO HM30TOIIda OCTAHCTCSA YCpPC3 IIPOMCIKYTOK
BPEMEHH, PaBHBIA ABYM IEpHOJaM MOJypacmajaa, eclid INepBOHAYaIbHO ObLTO N

aToMOB?
BbibepuTe oguH U3 5 BaprMaHTOB OTBETA:

1) 4N

2) 2N

3) N/2

4) N/4

5) N/8

3apaHue Ne36 cpusmnka atToMHOro sigpa 1 afnieMeHTapHbIX YacTul,
Kakyto wactuiy Hamo BcTaBuTh BMecTo "X " B SICPHYIO PEAKIHUIO
Al +y—>EMg+ X
Bbibepute ogmH n3 5 BapnaHToB OTBETA:

1) DJIICKTPOH

2) MpOTOH

3) HEUTPOH

4) Y-KBaHT

S5) Ol-4acTHUIly

3apaHue Ne37 cbm3nka aTOMHOro sapa U arieMeHTapHbIX YacTul
Kakoli u3 HWXKENpUBEICHHBIX 3JIEMEHTOB OyJeT COOTBETCTBOBATH YKAa3aHHOMY,
3
€CJI1 B sA1pe 2 He MPOTOHBI 3AMEHUTh HEUTPOHAMU, & HEUTPOHBI TPOTOHAMMU ?

BbiGepute oauH 13 5 BapnaHToB oTBeTa:

1) JHe
2) ‘H

1



3) TH
4) 32Li
5) JHe

3apaHue Ne38 cum3snka atToMHOro sigpa U aneMeHTapHbIX YacTul
27
CKOJIBKO HEUTPOHOB COAEPIKUTCA B OJHOM MOJIE Al g

BbibepuTte oanH 13 4 BapnaHToB OTBETA:

" 6,02:10%
2) 84,3-10%
3) 78,3-10%
4) 162,5-10%

3apaHue Ne39 cbm3mka aTOMHOro sapa v aneMeHTapHbIX YacTul

Bo CKOIBKO pa3 MEHbIIE HEUTPOHOB COIAEPKUT AP0 aTOMa a30Ta C MACCOBBIM U
3apsAA0BbIM YuCiIaMU 14 1 7, yeM Aapo LUHKA C MAaCCOBBIM U 3apsJ0BBIM YUCIAMHU

65 u 30?

BbibepuTte oanH 13 4 BapnaHToB OTBETA:

1) 2,5
2) 2
3) 5
4) 3,6

3apaHue Ne40 chusnka aToMHOro sigpa U afnieMeHTapHbIX YacTul

6 671 - 9
Kakas gacTuIia BBIIEISIETCS [IPH PaAMOaKTHBHOM PAaCIIajie yHe—> Lit?

BbiGepute oauH 13 5 BapnaHToB oTBeTa:

1) IIPOTOH

2) DJIEKTPOH
3) IIO3UTPOH
4) ¢dboToH

S) o-4yacTtuna

3apaHue Ne41 cbn3mka aTOMHOro sapa v areMeHTapHbIX YacTul

Bapsix spa atoma pasen 2,08+ 107'° Kit. Kakoii 310 smemenT?

BbibepuTe oanH n3 5 BapnaHToB OTBETA:
13
1) .C
27
2) Al



3) 15lB
31

4) 5P

5) 173N

3apaHue Ne42 cusnka aToMHOro sigpa U afieMeHTapHbIX YacTul

MaccoBoe 4iCiI0 HEKOTOPOro AJIeMEeHTa B MepuoAndeckoil Tabnuie MeHnaeneena
93. CKOIBKO 3JEKTPOHOB COJIEPKHUT ATOT IJIEMEHT, €CJIM YUCIO HEUTPOHOB Y HETO

Ha 11 OobIe YKcIa MPOTOHOB?
BbibepuTe oanH n3 5 BapnaHToB OTBETA:

1) 52
2) 42
3) 46
4) 104
5) 41

3apaHue Ne43 cbm3mka aToOMHOro sapa U aneMeHTapHbIX YacTul

[Tocne msTu P-pacmagoB M HECKOJBKUX O-paclajioB, IMEPBOHAYAIBHOE SJIPO
3aHUMaeT TO3WIUI0 B TNEPUOAMYECKON Tabnuie Ha 13 eIuHHMI] MEHbIIe
nepBoHavyaabHOro. Kak M3MEHMI0Ch MacCOBOE YHCIIO B pe3yJIbTaTe 3TUX PeaKIuii?

BbibepuTte oanH 13 4 BapnaHToB OTBETA:

1) VYMenbmuiaock Ha 36
2) VBenuuunock Ha 36

3) VBenumumnock Ha 1,5
4) YMenbmuiaock Ha 13

3apaHue Ne44 cbnsmka aToOMHOro sapa v areMeHTapHbIX YacTul
PannoakTuBHBIM M30TON MOJIOHUS MMeeT mnepuoj nonypacnaga 0,16 c. YUepes
CKOJIBKO BPEMCHH YHCJIO HC PaACIIaBIIMXCSA aTOMOB YMCHBIIUTCA B BOCEMb pa3 C

MOMEHTA Havyaja HaOroaeHus ?
Bb|6epV|Te OOWH U3 5 BapmMaHTOB OTBeTa:

1) 0,53 ¢
2) 0,32 ¢
3) 0,48 ¢
4) 0,02 ¢
5) 1,28 ¢

3apaHue Ne45 cusnka aToMHOro sigpa U aneMeHTapHbIX YacTul

[Ipu OomMOapaIUpPOBKE HEKOTOPOro »JJIEMEHTa O-4acTUIlaMU, BbIOpachIBaeTCs



HEUTPOH H 00pasyercs JJIEMEHT, KOTOPBIM TMOcie TO3UTPOHHOIO pacrnaja

13

6

peBpallaeTcs B U30TOI . Kaxoi1 anemenT noasepres 001y4eHuo?

BbibepuTte oanH n3 5 BapnaHToB OTBETA:

107 -
1) s Li
9
2) B
10
3) sB
14
4) N
16
5) NG,
3apaHue Ne46 cbn3mka aTOMHOro sapa U areMeHTapHbIX YacTul
124
50

HekoTopslii 371EMEHT COAEPKUT HA 12 HEUTPOHOB MEHBIIE, UEM . Kakoii 30
DIIEMEHT?

BbiGepute oauH 13 5 BapnaHToB oTBeTa:

1) 151515”
2) Y2
3) 1 Sm
4) 153 fBa
. l2g),

3apaHue Ne47 cpusnka aToMHOro sigpa U afieMeHTapHbIX YacTul

12

[Ipu BBICOKMX TeMmmepaTypax, aroM yriepoga ©  3axBaTelBas MPOTOH,

IIPEBpAIIAECTCSI B HEKOTOPBIA HM30TON, HCIyCKass NpH 3TOM Y-KBaHT. (CKOJIBKO
HEHUTPOHOB COIEPKUT 00PA30BABLINNCS PJIEMEHT?

BbibepuTte oanH n3 5 BapnaHToB OTBETA:

1) 6
2) 7
3) 10
4) 11
5) 13

3apaHue Ne48 cbn3mka aToMHOro sapa v areMeHTapHbIX YacTul



CKOJBKO O— U ﬂ — paciiagoB JOJIKHO HpOHSOﬁTH, YTOOBI

_ 2387 7
927 npeBpartuiics B

206
82P

CTaOMIBLHBIN U30TOIT CBHHIIA .

BbibepuTte oanH 13 4 BapnaHToB OTBETA:
10 o— u pacniazios 4 'B . pacnagos
6 o— 1 pacmnaaoB 8 p_ pacnagos
8 o— u pacmnazioB 6 ﬁ _ — pacnagoB

9 o— u pacnazioB 5 ’B — pacrnajoB

3apaHue Ne49 cbm3mka aTOMHOro sapa U areMeHTapHbIX YacTul

Kakas moms pamvoakTHBHBIX aTOMOB pachaieTcsl 4Yepe3 WHTEpPBal BPEMEHH,
pPaBHBII IByM MepHoJiaM noJiypacnana’?

BbibepuTte oanH n3 5 BapnaHToB OTBETA:
25%
75%
BCC aTOMBI pacriagyTcs
90%
50%

3apaHue Ne50 cum3snka aToMHOro sigpa U afieMeHTapHbIX YacTul,

[lepuon nonypacnaga T paaroakTUBHBIX Aliep — 3TO ...

BbibepuTte oanH 13 4 BapnaHToB OTBETA:

BpEMsi, B TE€YEHUE KOTOPOTO YUCJIO PAJMOAKTUBHBIX siiep B 0Opasie
yMeHbiiaercs B 10 pas

BpeEMsi, B TEYEHHE KOTOPOTO YUCIIO PAJMOAKTUBHBIX siiep B 00pasiie
yMEeHbIIIaeTcs B 2 pasa

BpEMSI, 0 UCTEUEHUHU KOTOPOTO B PAAHOAKTUBHOM 00pa3iie OCTaHETCs
P pPaAMOaKTUBHBIX SJIEP

BpEMsi, B TE€YEHUE KOTOPOTO YUCJIO PAJMOAKTUBHBIX siiep B 0Opasie
yMeHbluaercs B 50 pas

3apaHue Ne51 c¢m3snka aToMHOro sigpa U afnieMeHTapHbIX YacTul,

KpI/ITI/I‘ICCKa}I Macca BemeCcTBa — 9TO ...

BbibepuTte oanH 13 4 BapnaHToB OTBETA:
HauMCHbBIIAA Macca ACIAMECrocsa BEIICCTBA, IIPHU KOTOpOﬁ YXKE MOXKET
IMPOTCKATh LCITHAA AACPHAA PCAKIHA ACIICHUSA

MacCa JOCIAIICrocsa BCEIICCTBA, paBHasA MOJ'IHpHOﬁ Macce€ ITOIo
BCIICCTBA



Macca JESIIerocsi BEeUIECTBA, MOJHOCTHIO 3aMOJIHSIONIAs aKTUBHYIO
30HYy peakTopa

4) Macca JIeJISIerocs: BemecTBa, paBHas 235 kr

3apaHue Ne52 cum3snka atToMHOro sigpa U afnieMeHTapHbIX YacTul

ATOMHBIM HOMCD 3JICMCHTA V4 onpeaciIsI€T, CKOJIIBKO B AAPEC HAXOAUTCA ...

BbibepuTte oanH n3 5 BapnaHToB OTBETA:

1) DJIEKTPOHOB

2) HEUTPOHOB

3) ramMMa-KBaHTOB
4) IIPOTOHOB

5) HYKJIOHOB

3apaHue Ne53 cbm3mka aToMHOro sapa v anemMeHTapHbIX YacTul

Yro IIpEacTaBIICT coOoi (X—HSqueHHe?
BbibepuTte oanH n3 5 BapnaHToB OTBETA:

1) DJIEKTPOMAarHUTHBIE BOJIHBI
2) IToToK HEUTPOHOB

3) IToTox npoTOHOB

4) [ToTok simep aTOMOB renus
5) IToTOK 3nEKTPOHOB

3apaHue Ne54 cumsnka aToMHOro sigpa U afnieMeHTapHbIX YacTul

Urto npencrapnseT codoi raMMa-u3aydeHue?
BriGepunTe oavH 13 5 BapuMaHToB oTBeTa:

1) DJIEKTPOMarHUTHBIE BOJIHBI
2) IToTOK HEUTPOHOB

3) IToTox MpoTOHOB

4) IToTok simep aTOMOB renus
5) IToTOK 31EKTPOHOB

3apgaHue Ne55 ur3nka aTOMHOro sigpa U arieMeHTapHbIX YacTul,

Yro npeacraBisieT co0oit OeTa-MuHyC-u31ydeHue?

BbibepuTte oanH n3 5 BapnaHToB OTBETA:

1) DNEeKTPOMAarHUTHbIE BOJIHBI
2) IToTOK HEUTPOHOB

3) IToTok mpoTOHOB

4) [ToTok simep aTOMOB Trenus

5) IToTOK 21EKTPOHOB



3apaHue Ne56 cbn3amka aToMHOro sapa u aneMeHTapHbIX YacTul

Yro npezacrasiset coOoi OeTa-1oc-u3ayyeHue?

BbiGepute oauH 13 5 BapnaHToB oTBeTa:

1) DJIEKTPOMAarHUTHBIE BOJIHBI
2) IToToK HEUTPOHOB

3) [ToTOK MO3UTPOHOB

4) [ToTok simep aTOMOB renus
5) IToTOK 3EKTPOHOB

3apaHue Ne57 cpusmka aTOMHOro sigpa U afieMeHTapHbIX YacTuL

}[,Z[pO aToMa COCTOUT U3 ...
BbiGepute oauH 13 5 BapnaHToB oTBeTa:

1) IIPOTOHOB

2) 3JIEKTPOHOB U HEMTPOHOB
3) HEUTPOHOB U ITPOTOHOB
4) Y-KBaHTOB

5) 3JIEKTPOHOB U IPOTOHOB

3apaHue Ne58 cbn3mka aToMHOro sapa u anemMeHTapHbIX YacTul

AKTHBHOCTBIO pamsnoOaKTUBHOI'O BEIICCTBA HA3bIBACTCA. ..
BbibepuTte oanH 13 4 BapnaHToB OTBETA:

1) ObICTpOTa pacnagcHUs saep

2) YHCJIO PACIIaJoB B €AUHUIY BPEMEHU

3) OBICTPOTA U3MEHEHUSI KOHLIEHTPAIIMU PAIMOAKTUBHBIX SITEP
4) BpEeMs OITAaCHOCTH PAJIMOAKTUBHBIX SAAEP

3apaHue Ne59 cm3snka atToMHOro sigpa u aneMeHTapHbIX YacTul,

HCpI/IO,ZLOM Imojrypacmnazaa Ha3bIBaACTCA BPEMs, B TCUCHUEC KOTOPOTO...
BbibepuTte oanH 13 4 BapnaHToB OTBETA:

1) pacnagyTcs Bce paJuOAKTUBHBIE SApa

2) pacnazeTcs 4acTb paJUuOAKTUBHBIX sIIEP

3) pacnazeTcs OJOBUHA PAIMOAKTUBHBIX SIEP
4) pacnageTcs YeTBEPTh PAAUOAKTUBHBIX sJIEP

3apaHue Ne60 cbn3amka aTOMHOro sapa U areMeHTapHbIX YacTul

[Ipu B —pacnaze paaAroOaKTUBHOTO SApa UCITYCKAETCs YacTULIA:
BbibeprTe oavH 13 5 BapuMaHToB oTBeTa:

1) HEUTPHUHO

2) AHTUHEUTPUHO



3) ME30H
4) KBapK
5) IIO3UTPOH

3apaHue Ne61 cpum3snka aToMHOro sigpa U afnieMeHTapHbIX YacTul,

I[Ipu B"—pacnane paaroakTHBHOTO SApa MUCITyCKAETCS YACTUIIA:

BbibepuTte oanH n3 5 BapnaHToB OTBETA:

1) HEUTPUHO

2) AHTUHEUTPUHO
3) ME30H

4) KBapK

5) IIO3UTPOH

3apaHue Ne62 cbn3mka aTOMHOro sapa U arieMeHTapHbIX YacTul

H3oTomnsl JaHHOTO 3eMEHTA OTINYar0TCS ApYT OT apyra:
BbibepuTte oanH 13 4 BapnaHToB OTBETA:

1) YHMCJIOM IPOTOHOB B sJp€C

2) YUCJIOM HEUTPOHOB B SIpe

3) YUCJIOM 3JIEKTPOHOB Ha 3JIEKTPOHHONU 0005104Ke
4) XUMUYECKUMHU CBOMCTBAMHU

3apaHue Ne63 cm3anka atToMHOro sigpa U aneMeHTapHbIX YacTul,

Ilon I[e(beKTOM MacC IIOHUMAIOT pa3HUuIly...
BbibepuTte oanH 13 4 BapnaHToB OTBETA:

1) MEJK]ly MacCOM aToMa U €ro Maccou sapa

2) MEXIYy MacCoi aTOMa U €ro Maccoi AJIEKTPOHHON 000JI0UKH
3) MEKJly CyMMOM MaccC BCEX HYKJIOHOB M Maccou siapa

4) MEK]ly MacCOM BCEX HEUTPOHOB M MacCOM BCEX ITPOTOHOB

3apaHue Ne64 cbn3amka aTOMHOro sapa M areMeHTapHbIX YacTul

AKTUBHOCTH HYKJIMJAa OIIPCACIIACTCS BBIPAKCHHUCM !

BbiGepute oauH 13 5 BapnaHToB oTBeTa:

, A= N



N
ln 2

NIn2
TN

3) A=

AN
Il

3apaHue Ne65 cbn3amka aToMHOro sapa U areMeHTapHbIX YacTul

Kakoii hopmynoit onpenensieTcst 3aK0H paguoaKTUBHOTO pacmaja?

BbibepuTte oanH 13 4 BapnaHToB OTBETA:

1 N =N,
2) N = N,e*'
3) N =N,e

4) N=Te

3apaHue Ne66 cbn3amka aTOMHOro sapa v areMeHTapHbIX YacTul

Kakoe W3 HIWKENpPUBEIECHHBIX YTBEPKICHUW crpaBeiuBo? MaccoBo€ 4YHCIIO
ITIOKA3bIBACT:

BbibepuTe oanH n3 5 BapnaHToB OTBETA:

1) Ha CKOJIBKO YHCIIO MPOTOHOB OOJIBIIIE YEM UHCIIO AJIEKTPOHOB.
2) HA CKOJIBKO YHCJIO IPOTOHOB OOJIBIIIE YEM YHCIIO HEHTPOHOB.
3) CKOJIBKO IIPOTOHOB Y HEUTPOHOB COACPIKUTCS B SAJIPE.

4) CKOJIBKO IIPOTOHOB U JJIEKTPOHOB COAEPIKUTCA B SIPE.

5) 3Ha4Y€HUE MACChI aTOMa.

3apaHue Ne67 cusnka aToMHOro sigpa U afneMeHTapHbIX YacTul

[Ipu 06yyeHun HEMTpOHAMHU siApa ypaHa 235 nenstcs Ha:

BbibepuTte oanH 13 4 BapnaHToB OTBETA:

1) o-,p3-,y-4acTuiibl

2) HEUTPOHBI U MPOTOHBI

3) HEUTPOHBI, IPOTOHBI U 3JIEKTPOHBI
4) OCKOJIKHU JE€JICHHS] U HEUTPOHBI

3apaHue Ne68 cusnka atToMHOro sigpa u aneMeHTapHbIX YacTul,

ﬂ,[[CpHBIe CHUJIIBI MCXIOY IIPOTOHOM H HeﬁTpOHOM OCYHICCTBIIAOTCA 0OMEeHOM
BUPTYaJIbHBIMU:
BbibepuTte oanH 13 4 BapnaHToB OTBETA:



dhoToHaMH
T-ME30H
TIIF0OHAMU

MIOOHaMH



Ipuiaoxenne 11.

IIpumepHasi KOHTpPOJIbHAsI padoTa

BapuanT Nel.

1.

Ha crakaH, HanoJHEHHBIA BOJOW, MOJIOKEHA CTEKJISIHHAS IIacTUHKA. [lox kakum yriioM i noJnKeH
naslaTh Ha IUIACTHHKY JIy4 CBETA, YTOOBI OT MOBEPXHOCTH Pa3/ieia BOJia — CTEKIJIO MPOU30ILIO OIHOE
BHyTpeHHee oTpakeHue? IlokazaTens npenomiienus crekna n; = 1,5.

Nmeercs 1Ba abCOMIOTHO YEPHBIX MCTOYHMKA TEMJIOBOTO M3JydeHMs. TemmepaTypa OZHOTO U3 HUX
T, = 2500 K. Haiitu Ttemmneparypy Ipyroro HUCTOYHUKA, €CJIM JJIMHA BOJIHBI, OTBEYArOIIas
MakCUMyMy €ro Hu3JIy4aTeiabHOH crocobHoctd, Ha AA = 0,50 MKkM Ooiblle AJHHBI BOJIHBL,
COOTBETCTBYIOLIEH MAaKCUMyMY M3J1y4aTeJIbHOW CIIOCOOHOCTH MEPBOI0 MCTOUHUKA.

Haiitu sHepruio, BBIAEIAIOIYIOCS IPU PEAKLIMX:

a) {H+H—> H+H ; 6) tH+H— He+,n.

Bapuant Ne2.

1.

VYcranoBka i nonydenus kosnen HproToHa ocBeImaeTcss MOHOXPOMaTHYECKUM CBETOM, IaJal0NIUM
110 HOPMaJIM K MOBEPXHOCTH IIACTUHKU. Paguyc kpuBu3Hbl TuH3EI R = 15 M. HabGmronenue Benercs
B OTPaXCHHOM cBeTe. PaccTosiHMe MEK Iy IIATHIM U JBAALATh IIATHIM CBETJIBIMU KonbllaMu HproToHA
1=9 mm. Haiitu 1auHy BOJIHBI A MOHOXPOMATHYECKOTO CBETA.

Ha BricoTe H = 2 M Hax cepenunoii kpyrioro crosa auaMerpoM D = 3 M Bucut namna B [; = 100 k1.
Ee 3amenunu mammoit B I, = 25 KA, U3MEHUB pacCCTOSHHUE IO CTOJa TaK, YTO OCBEHIEHHOCTH
CEpEeIUHBI CTOJIA OCcTaach NpexkHel. Kak n3MEHHUTCs OCBEIEHHOCTD Kpasi CToja?

Ckoyibko (h)OTOHOB 3€JICHOTO HM3JIy4YeHUs C JJIMHOW BOJHBI A = 520 HM B BakyyMe OyAyT UMETh
suepruo 107 JIx?

Bapuant Ne3.

1.

Ha nmudpaknuonnyro pemerky, umeromyto 50 mrpuxoB Ha 1 MM, majaeT HOPMaIbHO MapalIeIbHBIN
nydok Oenoro cBera. KakoBa pa3HOCTh YIJIOB OTKJIOHEHHS KOHIIA MEPBOTO W Hadajla BTOPOTO
criekTpoB? JIMMHBI KpallHUX KPacHBIX U KpalHUX (PUOJIETOBBIX BOJIH MPUHATH paBHBIMH 760 u 400
HM.

JlokazaTh, 4TO B JIBOSIKOBBIMYKJION JIMH3€ C PaBHBIMU paJlycaMu KpPUBHU3HBI MOBEPXHOCTEH U C
moKazaresieM mpenomiieHus n = 1,5 (okycsl COBMaalOT ¢ IIEHTPAMU KPUBU3HBI.

238 206 .
BcereacTBuie pajuoakTHBHOTO paciana o, U mnpespaiaercs B g, Pb. CKOIBKO O-IpeBpaleHnil 1

-mipeBpaleHuil OH MPH TOM HCIIBITHIBACT?

Bapuant Ne4.

1.

3.

Hazn noBepXHOCTBIO Ha BBICOTE 2 M PaclOjIOkKEH TOYEUHBII HCTOYHUK, CHJIa cBeTa KoToporo 120 k1.
Ha paccTtosiHum 1 M OT UCTOYHUKA NEPIEHAUKYISPHO MOBEPXHOCTH HAXOJUTCA MIOCKOE a0COIOTHO
oTpaxaromiee 3epkano. OIpenenuT OCBELIEHHOCTh ITOBEPXHOCTH HEMOCPEACTBEHHO O]
HCTOYHUKOM.

MoHOXpOMaTUYECKHH JIyd MaJaeT HOPMAJIbHO Ha OOKOBYIO MOBEPXHOCTH MPU3MBI, TPETOMIISIOLIHIA
YToJl KOTOpOH Y = 40°. TToxazareis MpEeTOMIIEHUS MaTepuraia Ipu3Msl IJ1s 3Toro jiyda n = 1,5. Haittu
YroJl OTKJIOHEHHS O Jy4a, BEIXOJISIIETO U3 MPU3MBI, OT IEPBOHAYAILHOTO HAIPABJICHUSI.

. 239
Kaxoit uzoton o6pasyercs u3 “o, U mocie aByx B-pacnanos u 0QHOTo o-pacraja?

Bapuant NeS.

1.

Ha nmudpaknnoHHYO pemeTKky HOPMalbHO TagaeT My4doK CBeTa OT Ta30pa3psaHON TPYOKH,
HATIOJTHEHHOW TenueM. Ha kakyro JIMHUIO A, B CIIEKTPE TPETHETO MOPSAKA HAKJIAIbIBACTCS KpacHas
nuHus renust (A = 670 HM) criekTpa BTOpPOro nopsiaka?



2. Ha paccrossHum a; = 15 ¢cM OT JBOSIKOBBIITYKJION JIMH3BI, ONTHYECKas cuiia kotopoid D = 10 anrp,
IIOCTAaBJIEH MEPIEHIUKYIISIPHO K ONTHYECKON OCH IIPEAMET BbICOTOM y; = 2 cM. HaliTu nosoxenue u
BBICOTY Y2 M300pakeHus. Jlath yepTex.

3. BeramciuTs sHepruio peakunn , Be(c, n)162 C.

Bapuant Ne6.

1. VYcranoBka s monydeHus: kosel HploToHa OCBemaeTcss MOHOXPOMATHYECKUM CBETOM C JJIMHOM
BOJMHBI A = 600 HM, MaJaOUMM [0 HOPMald K MOBEPXHOCTH IUIacTHMHKH. Haiitm tommmuy h
BO3/YIITHOTO CIIOS MEXIY JIMH30W M CTEKJISHHOW TUIACTUHKON B TOM MecTe, T/ie HaOJromaeTcs
YETBEPTOE TEMHOE KOJIbIIO B OTPAXKEHHOM CBETE.

2. @ortoHsbI ¢ 3Heprueit € = 4,9 5B BBIPHIBAIOT AJIEKTPOHBI U3 MeTallla ¢ paboToii Beixoga A = 4,5 3B.
HaiiTn MakCUMaJIbHBIN UMITYJIBC Pmax, NEPEAABAEMBI MOBEPXHOCTH METAJJIA MPU BBUIETE KAXKIOTO

DIIEKTPOHA.
3. Hanmcats HegocTarmue 0003Ha4eHUS (X) B PEaKIHIX:

a) "B(x,a)"Be; 8) “Na(p,x)*Ne;

6) 'O(d,n)x; r) x(p,n)"Ar .

Bapuant Ne7.

1. Ha noBepxHocTh miomaapo S = 3 cM” 3a BpeMs t = 5 MUH TaJlae€T CBET, YHEprusi koroporo W = 20
JLx. Onpenenuth CBETOBOE JAaBlieHHE HA IIOBEPXHOCTH, €CJIM OHA: @) MOIHOCTHIO MOTJIONIAET JIy4H; 0)
HOJTHOCTBIO OTPAXkAET JIyUH.

2. Ilpenomsromuii yroia paBHOOEAPEHHON MPUMBI Y = 10°, MoHOXpOMAaTHYECKUHN JIyd IaAacT Ha
OOKOBYIO TPaHb MO YIJIOM 1 = 10°. IToxazarens MPETOMJIEHUS] MaTepralia MPU3MbI JJIsl 3TOTO Jiyda h
= 1,6. Haiitu yron oTKiI0OHEHHS O Jy4a OT EPBOHAYAIBHOTO HAIIPABJICHHUS.

3. HaiiTi Maccy m pagoHa, aKTHBHOCTb KoToporo a = 3,7-10'° Bx.

BapuanT Ne8.

1. Ha menp mupuHON a = 2 MKM NaJaeT HOPMAJIbHO MAPAJUIENbHBIA ITyYOK MOHOXPOMAaTHYECKOIO
ceera (A = 589 uMm). Ilox kakuMu yrinamu ¢ OyayT HaOMOAATHCA MUQPPAKITMOHHBIE MUHUMYMBI
cBera?

2. PaccrosiHHe 110 OCH MEXIY IPEAMETOM U €ro IPSIMbIM U300pakeHNEeM, TaBaeMbIM JINH30M, | = 5 cMm.
Jluneiinoe ysenuuenue 3 = 0,5. Onpenenuts GOKYCHOE PACCTOSTHUE JTMH3HI.

3. HekoTOpblil pagHoaKTHBHBINA H30TON HMEET MOCTOSHHYIO pacraga A = 4-107 ¢ UYepes kakoe BpeMs
t pacnagercs 75% nepBoHaYaNbHON MaccChl 71 AaTOMOB?

BapuanT Ne9.

1. Ha MbpUTBHYIO TUICHKY MajaeT OeJblii CBET MO YIJIOM 1 = 45° k IOBEpXHOCTHU IIeHKU. [Ipu kakou
HAaWMEHBIIIEH TOJNIIMHE h MJIEHKH OTpa)KEHHBIE JTyun OyAyT OKpaiieHbl B KeaThii nBeT (A=600 aM)?
[Tokazarens npeaoMieHust MbUIBHOM Boabl n = 1,33.

2. Kakoe uncno mrpuxoB Ny Ha €IUHUIYY JUIMHBI MUMeeT MU(paKIUOHHAs pelIeTKa, eclu 3ejieHas
auHuA pryTu (A = 546,1 HM) B CIIEKTpe EpBOTro MOpsAKa Ha0IM0faeTcs o yriaoM ¢ = 19°8'?

3. Haiitu wyacroTy Vv cBeTa, BBIPBIBAIOIIETO M3 MeETalla 3JEKTPOHBI, KOTOPHIE IIOJHOCTBHIO
3aJIepKUBAIOTCS pa3HOCThIO ToTeHIanoB U = 3 B. ®oToad ekt HaunHaeTcs: mpu 9acToTe CBETA V)
=6-10" T'u. Haiiti paboTy BBIXOa SJIEKTPOHA U3 METajla.



Texnosornyeckass kKapra gucuuInHbI (1 cemectp)

Jucuunanna: Ouszuka

Hanpasienune/npopuas: 01.03.02 IlpuxmagHas MaTemMaTtuka 1 vHGOpMaTHKA

I'pynna: EIIM

Kypc/cemectp: 1/1

KoanuectBo kpeautos (3E): 3

OT4YeTHOCTD: 3a4YeT C OIEHKOHN

HPEHOI[aBaTeJII/IZ 110 MITaTHOMY paCIInCaHnuroO

Ha3zBanmue ’§ s | B £, ¢ B
. = o
Moay.eii = = = 2
Ay Konrpoan ®opma KOHTPOJIst £ = 5 5 =
JMUCIUILITHHBI = § = 2 2 =
= )
cor;tacHo PILJ| 3 = S S il
Monayns 1
OnenuBaeTcs 3ammra 2
Texymmit 1a0opaTOPHBIX PadoT Mo 6 10
MexaHnuka KOHTpPOJIb MEXaHUKE 31
PyGexubrii Tect "Mexanuka" 6 10
KOHTPOJIb
Monayins 2
O1ieHUBaCTCs aKTUBHOCTD
. Ha IMPAKTHYECKHUX
Texymuit P 6 10
MosexynspHas KOHTPOJTH 3aHSTHSX, BBIIIOJIHEHUE 34
(u3uka JOMAITHUX 3aJaHui
. KonTpoinbsHas pabora mo
PyGexHbrit p M p 2 5
KOHTPOJTH TeMe «MexaHHKay
Monyns 3
OnenuBaeTcs 3ammra 2
Texymmit 1abopaToOpHBIX paboT 1o 6 10
KOHTPOJTb i
TepmomHaMIIKa MOJIEKYJISIpHOM (hr3uKe 36
N Tect "MonexkynspHas
PyGexHbrit Y | 6 10
KOHTDOITH ¢u3nKa ¥ TepMOAMHAMUKA
Mopyns 4
O1ieHUBaeTCs aKTUBHOCTD
Mexanudeckue
. Ha MPaKTHYCCKUX
KoJIeOaHMS U Texymmit p 6 10 40
3aHSTHSX, BBIIIOJIHEHUE
BOJIHBI KOHTPOJIb ’

JIOMAaIIIHUX 3aJaHui




KonrtponsHas pabora no
teMme «MoutekyisipHas

PyGexHbrit 2 5
KOHTPOJIb busnxa n
TEPMOJIMHAMUKAY
BCEI'O 3a cemecTp 40 70
IIpoMe:kyTOUYHBII KOHTPOJIb (3a4eT C OIICHKOM) 20 30
CeMecTpOBBIil pEHTHHT 1O JUCHHUIIMHE 60 100




TexHosornyeckasi KapTa IUCHUILIMHBI (2 CEMECT))

Jducuunauna: duzuka

Hanpasaenune/mpopuin: 01.03.02 Ilpuxnannas matemaTuka u nHpopmMaTuka

I'pynma: EIIM
Kypc/cemectp: 1/2

KouanuyectBo kpenutos (3E): 3
OTYeTHOCTD: 3aUeT C OLEHKOH

IpenonaBaTe/u: 1Mo MITATHOMY PaCIUCAHUIO

HasBanue 22| 8 g ¢ E
. = 3
Moy.ieii = S = =2
Ay Kounrpoun ®opMa KOHTPOJIS 5 = & 5 =l
JUCIHHUIIINHDBI = E = g 2 =
< =)
corsacuo PIIJ[ 8 = S = il
Mopyns 1
OnenuBaeTcs 3ammra 2
Texymuii 1abopaTOPHBIX paboT Mo 6 10
DIIEKTPOCTaTHKA. . KOHTPOJIb AJIEKTPUYECTBY 10
PyGexubiii Tect «91€KTpUUECTBOY 2 5
KOHTPOJIb
Monyisb 2
OueHuBaeTcsi aKTUBHOCTD
. Ha TPaKTHYECKUX
ITocTostHHBIN Texymmit ’ 6 10
; KOHTPOJTH 3aHSTHSIX, BBIIOJIHCHUE
ANEKTPUYECKUIN JTOMAIIHUX 3a0aHui 12
TOK.
. KonTponpHas padora o
PyGexHbrit P 3 P 10
KOHTPOJTH TeMe «DIIEKTPUIECTBOY
Monyis 3
OueHuBaeTcs 3auuTa 2
Texymuii 1abopaTOPHBIX paboT Mo 10
Marnetuzm KOHTPOJIb MAarHeTU3My 15
Py6exHbIii Tect «Maruetuzm» 2 5
KOHTPOJIb
Monyis 4
OueHuBaeTcsi aKTUBHOCTD
. Ha TPaKTHYECKUX
Texymmit p 10
3aHSTHSIX, BBIIOJIHCHUE
DJIeKTPOMArHUTHBIE KOHTPOJIb ’ y
JOMAaIIHUX 3aJaHui 17
KOJIeOaHUS U BOJTHBI
s KonTtponsHas pabora o
PyOGexublii
y TEeMe 10
KOHTPOJIb
«DNEKTPOMarHUTHBIC




KOJIEOAHUS U BOJIHBIY»

BCEI'O 3a cemectp 40 70
IIpomMe:kyTOUYHBII KOHTPOJIb (3aUeT C OLIEHKOM) 20 30
CemecTpOBBIii PeHTHHT MO JUCHUIIINHE 60 100




TexHosiornueckasi Kapra IMCHUILUIAHBI (3 ceMecTp)

Jducounauna: duzuka

Hanpasaenune/mpopuin: 01.03.02 Ilpuxknannas matemaTuka u nHpopmMaTuka
I'pynma: EIIM

Kypc/cemectp: 2/3

KouanuyectBo kpenutos (3E): 4

OT4eTHOCTDL: DK3aMeEH

IpenonaBaTe/u: 1Mo MITATHOMY PaCIUCAHUIO

Ha:mamzie = = = i . &
MoayJIei 2 = 2 £ 5
z = = £ -3
AU CIUTIJINHBI KonTpoan ®opmMa KOHTPOJIS 5 = 53 = =
COTJIACHO ZE Pl i
P 5= | 5= <
Mopyns 1
OuenuBaetcs 3ammuTa 4
BonnoBas u Texymuii na0opaTOpHBIX padoT MO 12 20
KBAaHTOBasA KOHTPOJIb OIITHUKE 29
OTITHKA
PyOexHbit Tect «Ontuka» 6 10
KOHTPOJIb
Monayins 2
OrnieHUBaeTCsl aKTUBHOCTh
IIeMEHTEL Texympii Ha TPAKTHYECKUX 3aHATHSIX, 6 10
KBAHTOROI KOHTPOITH BBITIOJTHEHUE JIOMAIIHUX
bu3HUKY. 3a/1aHuA 34
Dusuxa Tect «OnemMeHTsI
aroma. Py6exnblii KBAaHTOBOM (DM3HKH. 6 10
KOHTPOJIb ®dusuka aToma»
Monayns 3
YTy — OneHuBaeTCst aKTUBHOCTh
STIepHOi Texymuit Ha TPaKTHUYECKUX 3aHATHIX, 6 10
(busmKH 1 KOHTPOITh BBITIOJTHEHHUE JIOMAIIHUX
bz 3aJaHui 40
SNCMCHTAPHBIX PVG . HrtoroBas KOHTpoOJIbHAS
yacTull yOEeXKHBIN aBora 4 10
KOHTPOJIb p
BCEI'O 3a cemect
P 40 70
IIpoMe:KyTOYHBIN KOHTPOJIBb (DK3aMEH) 20 30
CemecTpOBBINi PEHTHHT MO JUCHUIIINHE 60 100




HIkana ouenuBanus 11 TECTA (pyOeskHbIi KOHTPOJIb)

Ouenka (cTanaapTHas) bannet % MpaBUIIBLHBIX OTBETOB
OTJINYHO 10 76-100
XOPOILIO 8-9 51-75

YIOBJIETBOPUTEILHO 6-7 25-50

HEYJOBJIETBOPUTEIHHO 0-5 MeHee 25

Ixana onennBannss KOHTPOJbHOM PABOTDI (py6e:kHblii KOHTPOJIB)

KonnuecTBo mpaBUIIbHO PENIEHHBIX 3a/1a4 bambt
3 4-5
2 2-3
0-1 0-1

Ikana ouenuBanusa Y CTHOI'O OITPOCA IIPU 3AINUTE JIABOPATOPHBIX PABOT
(TexkyLIHii KOHTPOJIB):

I[Ipu omenke YCTHOI'O OTBETA na mnpoBepky ypoBHs oOydeHHoctn 3HATDH
YUUTBIBAIOTCS CIEAYIOIINE KPUTCPUU:

1. 3HaHWE OCHOBHBIX MPOIECCOB M3y4aeMOM MPEAMETHON 001acTH, TIyOMHA M TOJHOTA
PacKpBITHUSI BOITPOCA.

2. YMeHHne OOBSICHUTH CYIIHOCTh SIBJICHHH, COOBITHI TmporieccoB. [lenath BBIBOIBI H
0000111eHus, 1aBaTh apryMEHTUPOBAHHbBIE OTBETHI.

3. Bnanenve TepMHUHOJIIOTMYECKHUM allapaToM U UCIOJIb30BAHUE €0 MPU OTBETE.

3. BianeHue MOHOJOTMYECKOW pEYbl0, JOTUYHOCTH M TOCIIENOBAaTEIbHOCTh OTBETA,
YMEHHE OTBEYaTh Ha IOCTaBJIEHHBbIE BOMPOCHI, BhIpaXKaTb CBOE MHEHHE IO OOCYyKIaeMOin
npobieme.

10 6amnoB cTaBUTCS, €CIM CTYJIEHT: OJHO U apryMEHTUPOBAHO OTBEYAET 10 COJEPKAHUIO
BOMpOCa; OOHApY)KHWBAaeT IOHMMAHWE Marepuaga, MOXET OOOCHOBaTh CBOH CYXKJICHUS,
NPUMEHUTh 3HAaHUS Ha TpPaKTUKE, NMPUBECTH HEOOXOIUMbIE MPUMEPHI; H3JIaraeT Marepual
MOCTIEIOBATEIbHO W TPABWJIBHO, C COOJIIOJIGHUEM MCTOPHYECKOM M XPOHOJIOTUYECKOU
MOCJIEI0BATEIbHOCTH;

7-8 OammoB  CTaBUTCS, €CIHH CTYACHT JaeT OTBET, YIOBJICTBOPSIONIMA TeM XKe
TpedoBaHusIM, 4To u 1t 85-100%, HO momyckaet 1-2 ommOKH, KOTOpBIE caM K€ UCTIPaBIISIET.

6-7 OaJJIOB CTaBUTCS, €CIIM CTYACHT OOHApY)KMBAaeT 3HAHWE U TOHMMAaHHUE OCHOBHBIX
MOJIO’KEHUI TAaHHOTO 33JaHus, HO M3J1araeT MaTepuai HEMOJHO U JIOMYCKaeT HETOYHOCTU B
OTIpEICTICHNH TIOHATUH WK (OPMYTUPOBKE MPABUI; HE YMEET IOCTATOYHO TIyOOKO U
J0Ka3aTeNIbHO 00OCHOBATh CBOM CYXJCHUS M NPUBECTH CBOW MPHUMEPHI; U3JIaraeT marepual
HETOCIeI0BAaTEeIbHO U JIOMYCKAeT OIMIUOKH.

0-5 OamnoB cTaBUTCS, €CIM CTYAEHT OOHapy)KWBaeT HE3HaHHME OTBeTa Ha
COOTBETCTBYIOIIIEE 3aJaHHE, TOMYCKAeT OIMMOKU B (HOPMYIHUPOBKE OIMpPENEICHUN U TPaBHIL,
HCKaXarollue UX CMBICI, OECTIOPSIOUHO U HEYBEPEHHO M3JIaraeT MaTrepHal.

HIxana ouennBanuss IK3AMEHA (nmpomMe:KyTOYHBIH KOHTPOJIb):

Baner (pefiTHHrOBOMA Orenka dK3aMeHa

TpeGoBanusI K 3HAHUAM
OIICHKH) (cranmapTHas)




27-30

OTJIMYHO

OIneHKa «OTJIMYHO» BBICTABISICTCS CTYICHTY, €CIH OH
DIyOOKO H TPOYHO YCBOWJ MPOTPAMMHBEIA  MaTepual,
MCYEPIIBIBAIOIIE, IOCICAOBATEIbHO, 4YETKO U JIOTUYECKH
CTPOMHO €ro H3JIaracT, yMeeT TECHO YBS3hIBaTh TCOPHIO C
MPAKTHKOH, CBOOOTHO CIPAaBISETCSA C 3aJadaMK, BOIPOCAMU
UM JpYrMMH - BHJAM{ TPUMEHEHHs 3HAHWH, NpUYeM He
3aTpymHsIeTCsl C OTBETOM MpPU BUAOM3MCHCHUM 3a[aHUH,
UCIIONB3YET B OTBETEC MAaTEepPHAN pAa3IMYHOU JUTEPATYPHI,
OpaBUILHO  OOOCHOBBIBAET  NPUHATOC  HECTAHIAPTHOE
peleHue,  BiaAeeT  PAa3HOCTOPOHHMMH  HaBbIKAMU U
OpUeMaMH  BBITIONIHCHUS  NPAKTHYECKUX  33a7ad 10
(hopMupoBaHHIO o0mrenpogeccnoHaIbHBIX u
npoeCCHOHATBHBIX KOMITETCHIIN

23-26

XOPpOIIO

OuneHka «XOpOILIO» BBICTABISIETCA CTYIEHTY, €CIH OH
TBEPAO 3HAET MaTepHaj, TPAMOTHO W IO CYIIECTBY H3JIaract
€ro, He JIOMyCKasi CYIICCTBCHHBIX HETOYHOCTEH B OTBETE HA
BONPOC, MPaBWIBHO MPUMEHSET TEOPETUYECKHUE IOIO0KEHUS
IpU pEIICHHH TNPAKTUYECKUX BOIPOCOB M 3ajad, BIAJIEeT
HEOOXOMMBIMHA HaBBIKAMH M NPHEMaMH WX BBINOJHCHHS, a
TaKkKe MMEeT JOCTaTOYHO TIOJHOE TIPEeACTaBIECHUE O
3HAYMMOCTH 3HAHUH 1O TUCIUIIIFHE

20-22

YAOBJICTBOPUTEIILHO

OueHka «yJOBJIETBOPUTEIBHO»  BBICTABISIETCS CTYACHTY,
€CJIM OH UMEET 3HaHMs TOJBKO OCHOBHOI'O MaTepuaia, HO He
YCBOWJI €r0 JeTane, JOIycKaeT HETOYHOCTH, HEAOCTaTOYHO
OpaBIIbHBIE  (OPMYIHPOBKH, HAPYIICHUS  JIOTHYESCKOU
MOCJIEJOBATEILBHOCTA B M3JIOKEHUM  MPOrPaMMHOIO
MaTepuaia, WCHbITHIBAET CJIO)KHOCTU IPU  BBIIOJIHEHUU
IOPaKTHYECKUX paboT ¥ 3aTpyaHSETCS CBS3aTh TEOPHIO
BONPOCA C MPAKTUKOM

Memnee 20

HEYAOBJICTBOPUTEIIBHO

OueHka «HEYIOBIETBOPUTEIBHO» BBICTABISIETCS CTYACHTY,
KOTOPBIA HE 3HAET 3HAUYUTEIBbHOM YacTH MPOrpaMMHOTO
Marepuaiga, HEYBEPEHHO OTBEYAeT, JIOMYCKAeT Cephe3HbIC
OMMOKKM, HE HWMeeT MNPEACTaBICHHA 10  METOJIUKE
BBIMOJIHEHUSI MTPAKTUYECKOH paboThl. Kak mpaBuiio, omeHka
«HEYZOBIIETBOPUTEIILHO» CTABUTCS CTYyJIEHTaM, KOTOpHIE HE
MOTYT MPOJODKUTH 0OyueHue ©0e3  JOMOJHHUTENbHBIX
3aHSATHH 110 JAHHOM TUCUUILINHE




xana onennsannst SAYETA C OIIEHKOW (nmpoMesKyTOUHBIIi KOHTPOJIb):

Bannbl (pedTHHrOBOIMA
OIICHKH)

OrieHka 3a4eTa ¢ OIeHKOU
(cranmapTHas)

TpeGoBanusI K 3HAHUAM

27-30

OTJIMYHO

OIneHKa «OTJIMYHO» BBICTABISICTCS CTYICHTY, €CIH OH
DIyOOKO H TPOYHO YCBOWJ MPOTPAMMHBEIA  MaTepual,
HCYEPIBIBAOIIE, IIOCACIOBATEIbHO, YETKO M JIOTHYCCKU
CTPOHHO €ro H3JIaracT, yMeeT TECHO YBS3hIBaTh TEOPHUIO C
MPAKTUKOM, CBOOOJHO CHPABIACTCS € 3aJadaMH, BOIPOCAMHU
U IpYTUMH - BHIAMU TNPUMCHEHHs 3HAHUM, NpUYEM HE
3aTPyIHSsIETCST C OTBETOM IMPH BHIAOM3MCHEHHH 3aaHUH,
UCIIONB3YET B OTBETEC MAaTEepPHAN pAa3IMYHOU JUTEPATYPHI,
NPaBHJIBHO  OOOCHOBBIBAET  MNPHUHATOE  HECTAHIAPTHOE
pelieHne,  BiIaaeeT  Pa3sHOCTOPOHHHUMH  HAaBBIKAMH U
MpUEMaMH  BBIMOJHEHHUS  MPAKTHUECKUX  3a7ad [0
(hOpMHUPOBAHHUIO o011enpohecCHOHATBHBIX u
poheCCHOHATBHBIX KOMITETCHITHA.

23-26

XOPpOIIOo

OrneHKa «XOpOIIO» BBICTABISCTCS CTYICHTY, €CIH OH
TBEPAO 3HAET MaTepHaj, TPAMOTHO W IO CYIIECTBY H3JIaract
€ro, He JIOMyCKasl CYIICCTBCHHBIX HETOYHOCTEH B OTBETE HA
BOIPOC, TIPABIJIBHO MPUMEHSET TEOPETHUYCCKUE IOJIOKECHHUS
IpU pEIICHWH TNPAKTUYECKUX BOIPOCOB M 3ajad, BIAJEET
HEOOXOMMBIMHM HaBBIKAMH M IPHUEMaMH WX BBINOJHCHHS, a
TaKKe WMEEeT JOCTaTOYHO IOJHOE TPEICTABICHHE O
3HAYUMOCTH 3HAHUH 110 TUCITUILINHE.

20-22

YAOBJICTBOPUTEIILHO

OueHka «yJOBJIETBOPUTENIBHO»  BBICTABIIETCS CTYAEHTY,
€CJIM OH UMEET 3HaHWs TOJbKO OCHOBHOI'O MaTepuaia, HO He
YCBOWJI €r0 JeTane, JOIycKaeT HETOYHOCTH, HEAOCTaTOYHO
IpaBIIbHBIE  (DOPMYIHPOBKM, HAPYIICHUS  JIOTHICCKOU
MOCJIEJOBATEILBHOCTA B M3JIOKEHUH  MPOrPaMMHOIO
MaTepuaia, WCHBITHIBAET CJIO)KHOCTU IPU  BBIIOJIHEHUU
IOPaKTHYECKUX paboT ¥ 3aTpydHSETCS CBS3aTh TEOPHIO
BONPOCA C MPAKTUKOA.

Memnee 20

HEYJOBJIETBOPUTEIILHO

OueHka «HEYIOBIETBOPUTEIBHO» BBICTABIISIETCS CTYACHTY,
KOTOPbII HE 3HaeT 3HAYUTEIbHOH 4YacTh MPOrpaMMHOIO
Marepuana, HEYBEPEHHO OTBEYAET, OIMYCKAeT CEephEe3HBIC
OMMOKH, HE UWMEET NPEACTABICHUA [0  METOJHKE
BBIIIOJTHEHUS TpaKTHIecKoi pabothl. Kak mpaBmio, omeHka
«HEYIOBJIETBOPUTEIGHO» CTABUTCS CTYICHTaM, KOTOpPHIC HE
MOTYT TPOJODKUTH OOydeHwe ©0€3  JOMOJHUTENBHBIX
3aHSATUHN 1O TAHHOW AUCIUIUIMHE.




IlepeyeHb 3aIaHUNA IJI8 CAMOCTOATEILHOW BHEAYIUTOPHOI PA0OTHI CTYACHTOB.

Ne Ju1s oBi1aneHus Juis 3akpenJieHus u st popmMupoBanus
n/n 3HAHUSIMU: CHCTEMATH3AIUM 3HAHUIM: YMeHMUIi:

1 | Urenue Tekcra (yueOHUKA, Pabora ¢ koHcrmekToMm | Pemenwue 3amau u
MEPBOUCTOYHHUKA, JEKIHUH yrIpaxHeHUH 1o o0pasiy
JOIIOJTHUTEILHOU
JIUTEPATYPHI)

2 | CocTaBieHue MIaHa TEKCTa [ToBropHass pabora Hax | PermeHue BapuaTUBHBIX

y4eOHBIM MaTEPUATIOM 3a/1a4y ¥ yNpaxHEHU!

3 | I'paduueckoe nzoopaxkenne | CocraBineHue IUlaHa W | BeimoigHeHUe yepTexew,
CTPYKTYpPBI TEKCTa TE3MCOB OTBETA CXEM

4 KoncnektupoBanue Tekcra CocraBnenue tabnui s | BeimoaHeHue pacueTHo-

CUCTEMAaTHU3aLII rpadudeckux padbot
y4eOHOTr0 MaTepuasia

5 | Pabora co crnoBapsiMu Tectuposanue u zp. VYpaxHenue Ha
CIIPaBOYHHUKAMU TpEHaxepe

6 | Ucnonp3oBaHue ayauo- U OTBeThl Ha KOHTPOJIbHBIE
BUJICO3AITHCEH, BOIIPOCHI
KOMIIBIOTEPHOU TEXHUKH,

WHTEPHET U JIp.

7 | Co3manue Ananutnueckas

MYJIbTUMEAUINHBIX 00paboTka TekcTa

MpEe3EHTaLMI






