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CopepxaHue:

Ilenb OCBOEHMS JUCIHIITHHEL

IlepedeHs MIAHUPYEMBIX PE3yILTATOB oGydeHus IO MUCLUILIAHE, COOTHE-
CeHHBIX ¢ TUTAHMPYEMBIME Pe3yIbTaTaMy OCBOCHH 06pa3oBaTenbHOH IIPO-
rpaMMBI

MecTo TUCLIMILINHEL B CTPYKTYPE OI1OI1 cren@anuTeTa

O6BeM IMCIUILIAHE B 3a4€THBIX SIMHAIEAX C yKasaHHeM KOJIMYecTBa aKaje-
MEYECKHX, BBIJICTICHHBIX Ha KOHTAKTHYIO paboTy 00y4aroIMuXCs C NPeroyia-
saTeseM (o THIaM yIeOHBIX 3aHATHH) ¥ Ha CAMOCTOATENIBHYIO paboty 0by-
JAIOIIUXCS

Copepskanue TUCIUILTAHEL, CTPYKTYPHPOBAHHOS TI0 pasjenaM ¢ yKa3aHueM
OTBEIEHHOTO Ha HUX KOJMYECTBa aKafeMHIeCKHX JacoB i THIAM Y3eOHBIX
3aHATHH

Pa3ieNbl JUCIUILUIAEGL ¥ TPYAOSMKOCTD 110 THIIAM yueOHBIX 3aHATHH 1 pabo-
1 06 yuaromuxcs (B akaIeMUICCKHX yacax)

Ounas popma oOydeHu

3aounas Gpopma 0OydeHHs

Copeprkanpe NECIMILTAHEI, CIPYKTYPHPOBAHHOE 110 pasznenam

CozepKanue JeKIMOHHBIX 3aHATHH

Conepxarnue 1ab0paTOpHBIX 3aHATHR

ConepxaHue MPaKTHIECKUX 3QHATHH

IlepeueHb yaeOHO-METOXICCKOTO oBecedeHus [T CAMOCTOSTENBbHOM pa-
60THI 00yYAIOMMXCS T10 JUCIUILINHE

TeMBI KOHTPOJBHBIX paboT

TeMBI KypCOBBIX TIPOEKTOB/KYPCOBBIX paboT

MeToruecKre yKa3aHus [ 00yJIaroMyXcsl O OCBOCHHIO TUCTIAILIHHET
OGpazoBare/bHbIEe TEXHOIOTHH

VefHO-METOTHIECKOe B HEQOPMAIHOEHOE 00eCTICYCHAS AUCIMILTAHDL
JlepeueHs OCHOBHOM U JIOTIOTHUTENBHOM yaeOHON TUTEPaTyPEL Heobxom-
Mo 11 OCBOSHUS MACIAILIHHEI

[lepeders HEO6XOIUMOrO THUIEH3HOHHOTO | cBODOIHO PACIPOCTPAHAEMOTO
TIPOrPaMMHOTO 0GECTIeHeH s, B TOM TUCIE OTCIECTBEHHOTO IIPOM3BOJICTBA,
ACIIOE3YEMOT0 TIPH OCYIIECTBICHHH 00pa3oBaTenbHOro nporecca IO JWC-
[UILTHHE

[lepedeHb COBPEMEHHBIX npodeccHoHaTBHBIX 0a3 NaHHBIX 1 uHGOpMaIMOH-
HBIX CIIPABOYHBIX CHCTEM, JOCTYIHBIX 06yUarOIIEMCS IIPA OCBOCHUHM JIACIIH-
TUTAHBI

Onucanue MaTepHaTbHO-TEXHIIECKOl 6asbl, HeoOX0oauMOM JUId OCYINECTB-
JeHusi 06Pa30BATENBHOTO MpoIecca 0 MACIHILTHHE

OCoGEHHOCTH OpraHu3anyy 00yUeH s 10 JUCIMILTHHE /UL HHBATAIOB 1 JIHIT
C OrpaHFYEeHHBIMA BO3MOXHOCTAMHE 30POBBA
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1. Ilean ocBOeHHUS TUCHUILTHHBI
Ilenpio OCBOCHUS JUCHMIUTAHEI «Pu3nKay aBigeTcs GOpMHpPOBaHHE KOMIIETEHIINA 00y-
YaroIIerocst B COOTBETCTBHU ¢ TpeboBaHusME PenepanbHOro rocyJapCTBEHHOro 00pa3oBaTeib-
HOro cTaHjapra Belciiero obpasoBanus no crnenmansHOocTH 20.05.01 «Iloxapmas Oezomac-

HOCTE».

2. Ilepedenr NIaHHPYeMBIX pPe3yJIbTATOB 00y4eHHs IO NUCIMILIAHE, COOTHE-
CeHHBIX ¢ IVIAHMPYEMBIMH Pe3y/JIbTATAMH OCBOCHHS 00Pa30BaATEIbHOH IPOrpaMMbl

B pesymsrare OCBOEGHHS IHMCHMIUIMHBEI O0yYaroImuiics JOJDKEH OBIANETH CHEHYFOIMMU

KOMITETEHITHAMH:

OK-1 - cmoco6HOCTBIO K a0CTPaKTHOMY MBIIUICHUIO, AaHAK3Y, CHHTEY;
IIK-39 - croco6HOCTEI0 MPOBOAUTE IKCIIEPHMEHTHL II0 3a[JaHHBIM METONHKaM ¢ 06pa-

OOTKOH U aHATIM30M PE3yILTATOB.

B pesynbrare 0CBOGHHS NMCHHILIMHBI 00Y4aOMMICS JOJUKEH OBJIANETH CIETyI0-

IUMH pe3y/IbTATaMH 00y4eHH 110 JHCIHILIHHE:

3HATh:

— OCHOBHBIC IIOHATHS, SIBIICHHS ¥ 3aKOHBI Pa3JEN0B QH3UKH, IPAHUIIEl HX IPEMEHAMOCTH;

NPEMEHATE METOIBI MATEMaTHYECKOTo aHanmm3a U Moxemposanus (OK-1);

~ HAa3HAYCHWE U NPUHIUI ACHCTBHS BAKHEHIINX QHU3MIECKHX IIPHOOPOB M METOIBI TEOPETH-

9ECKOro M 3KCIePUMEHTAIBHOr0 uccnexoBanuii (IIK-39);

YMETh:

— CTPOUTh MaTeMaTUYECKHE MOJEIH (PU3MUYECKHX SBICHUM, 0OBICHATS OCHOBHBLIE HAOIIONAe-
MBIE€ IPHPOJHBIC SBICHHUA C NO3HIMH (YHZAMEHTAIBHBIX (DH3UYECKMX 3HAHHIH, CaMOCTOS-
TeNBHO mproOpeTaTs pu3mgeckue 3aamus (OK-1),

~ TIOHAMATh MPUHIMIEI PabOTH! IPHOOPOB U YCTPOKHCTB, AHATH3HPOBATE PE3YIIBTATEI SKCIICPH-
MEHTaIbHBIX H3MEpPEHHH N0 dusnke, 0OHAPYXHUBATH 3aBHCHMOCTD MEXTY (DH3MYECKUMH Be-
maumHamu (T1K-39);

BIIAZICTh:

~ OCHOBHBIMH METOJIaMH TEOPETUYECKOTO U 3KCIEPHUMEHTATBHOTO HCCISAOBaHUS (hU3HUeCKHX
ABIICHUH, MeToJjamMu pemenns pusuaeckux 3anaq (OK-1);

~ HaBBIKAMHM IPABHIIPHOM SKCILIyaTalldl OCHOBHBIX IPHOOPOB ¥ 060PYIOBAHHAS COBPEMEHHOM
usmIecKoi 1aboparopun; 06pabaTHBATE M HHTPEIPETHPOBATE Pe3YIBTaThl SKCIIEPUMEHTA
OCHOBHBIMH METOJAMH HAYYHOTO HO3HAHMS, HCIIONB3yeMbMu B busuke (ITK-39).

3. Mecro gucnunmas B crpykrype OIIOII cenmanurera.
Hucnunnuna B.1.11 «®@usukay» peanusyercs B pamkax Broka 1 «MCIUITHEED (Momymm)» 6azo-
Bas 4acTk.

Jucnurumaa GasupyerTcs Ha 3HaHHMSX, IONYYEHHBIX B PAMKAX H3yYCHHS CJIETYIOIIUX
nucrumumaH: «Matematukay, «XuMmusy, «Ou3ukay



4. Oo0nem OHCOHILTHHBI B 3a9€THRIX €IHHHIAX ¢ YKazaHHUEM KOJHYeCcTBA aKa-
AEMHYECKHX YaC0B, BBIICICHHLIX HA KOHTAKTHYIO paﬁo’ry oﬁyqalonmxcn C mpemogasarte-

JieM (1o THIAM y4e0HbIX 3aHATHI) H Ha CAMOCTOATENLHYI0 PadoTy 00y4aromuxcs

®opma o0y4uenus

Ounag

3aounas

1

2

3

TpysoeMKOCTH B 3a9€THBIX €/{H-
HHIAX:

1 cemectp—3 3.e.;
2 cemectp —3 3.e.;
3 cemecTp — 4 3.e.;
Beero - 10 3.e.

1 cemectp -2 3.e.;
2 cemectp —3 3.€.;
3 cemecTp — 5 3.e;
Beero - 10 3.e.

Jlexmmn (J1)

1 cemectp — 18 gacos;
2 cemectp — 18 gacos;
3 cemecTp — 34 yaca;
Beero - 70 yacos

1 cemectp — 4 yaca;
2 cemectp — 2 yaca;
3 cemecTp — 2 yaca;
BCero - 8 yacor

Jlaboparopssie 3ausTus (JI3)

1 cemecTp — 18uacos;
2 cemectp — 18 gacos;
3 cemecTp — 18 wacos;
Bcero - 54 gaca

1 cemectp — 4 yaca;
2 cemectp — 2 yaca;
3 cemecTp — 2 yaca;
Bcero - 8 yacos

IIpakTuaeckue 3anstus (I13)

1- cemecTp — 16 gacos;
2 cemectp — 16 yacos;
3 cemectp — 16 yacos;
BCero - 48 yacon

1 - cemectp — 4 yaca;
2 cemecTtp —2yaca;
3 cemectp —4 yaca;
Beero - 10 uacos

CamocrosarensHaspabora(CP)

1 cemectp — 56 yacos;
2 cemecTp — 56 yacos;
3 cemecTp — 76 yacos;
Beero - 188 uacos

1 cemecTp — 60 gacos;
2 cemectp — 102 gaca;
3 cemectp — 172 4aca;
Bcero - 334 yaca

Dopma TeKyIero KOHTPO.Is:

KonTtponsras pabora Nel cemectp - 1 cemecTp — 2
KonTponbHas pabora Ne2 cemecrtp - 2 cemectp — 3
KontponsHas padora Ne3 cemecTp -3 cemectp — 3
DopMa NPOMEKYTOUHON aTTeCTAMH:
cemectp — 1
DK3aMeHbI cemecTp — 2 ici,
cemecTp — 3
cemecTp — 3
Jauer YuebHbIM NAaHOM YHeOHBIM RAGHOM

He npedycMompeHsl

He npedycmompenst

3auer ¢ oreHKOH

YueOHbIM NIAHOM
He npedycmMompensl

yuebnslM nIAHOM
He npedycmomperst

Kypcosas pabora

YuebHbIM NAGHOM
He npedycmompersl

YuebHbIM HIaHoM
He npedycmompensi

Kypcogoii npoext

YyueOHbIM HAGHOM
He npedycmompersl

yuebnviM niaHom
He npedycmompenst
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5.2.Conepxanue JUCHUILIMHBI, CTPDYKTYPHPOBAHHOE [0 Pa3feiaM
5.2.1. Copnep:kaHue TeKUMOHHBIX 3aHATHIH

HanmeHnoBauue pasgena
JHCIHITHHBI

Copep:xanne

2

3

Paznen 1. dusuueckue
OCHOBBI MEXAHHKH.
DuU3HKa MEXaHWYECKHX
Konebanuit

OCHOBHEBIE KHHEMATHYECKUE XaPAKTEPUCTHKY JBMIKEHHS YaCTHIL.
CKopocTh M YCKOpEHHe YacTHLbl. JIBIKEHHE TO OKPY/KHOCTH.
CBs3p BEIMYMH NOCTYIATENBHOTO M BPAIIATENEHOTO JBHKEHHI.
3akorel Herotona. Cuna. Mmmynec. PaGora. Mowsocts. DHep-
rus. 3aKOHBI COXPaHEHHS B MEXaHHKE. 3aKOH COXPaHeHMs HM-
MyJbca. 3aKOH COXPaHEHMs JHEPIHH B MEXaHHKEe YPaBHEHMS
paBHOBECHs TBEPAOro Tena. MOMEHT MHEPLUH, CHIBI, MMITYJIbCa.
Pabora BpamarensHoro nemwxenus. Kuneruueckas 9HEprus Tena,
COBEPIIAIOIIETO IMOCTYIATEIPHOE M BpALIATENBHOE JBHIKSHUS.
Kunematnka rapmonuyeckux konebamuit. I'apmoHmYeckue oc-
UM/ITATOPBI: MaTeMATHYECKHH MasTHUK, IPy3 Ha MpyxHHe. J[H-
HamHKa rapMoHidecKux kosnebanuid. CBoGOIHbIE, 3aTyXarouIue,
BBEIHYKICHHBIE KOJIeDaHms.

Paznen 2. Monexynsp-
Has Qusuka. Tepmoau-
HaMHKa

TerutoBoe paBHOBecHe. YpaBHEHUE COCTOSHUS MICATBHOTO rasa.
OcHoBHOE ypaBHEHHE MOJIEKYIAPHO- KHHETHYECKOi TEOpUH
cTpoeHus BemecTBa. OyHKumM pacnipenenenus. Pacnpenenenue
Maxceenna. CpeaHsis SHEpryst IBHXKEHUS YACTHIL. Pacnpenerne-
Hue bonpimana. TemoeMKoCTs MHOTOATOMHBIX a3oB ITepeoe
Ha4qano TepMONMHaMHKH. BHyTpennss sueprus. OGpartumbie u
HeoOpaTumele mporneccsl. JHTponus. Bropoe Havano TEPMOIH-
Hamuky. Lyt Kapro. K.I1.J1. TerwioBoit Marmussr,

Paznen 3. Snexrpocra-
THKa, [locTosHHEIH
TOK. DJIeKTpoMarHe-
TH3M. DJIEKTPOMarHuT-
HbIE Kone0aHus.

3akon Kynona. HanpsykeHHOCT: 3NIEKTPOCTATHYECKOTO OIS,
IIprHIMN Cymeprno3suImK nonel. DNeKTpHUecKuii guross. T1oTok
M LMPKYJUIMS 3JIEKTPOCTaTH4eCKOoro nois. Teopema [aycea u ee
npumeneHue. Pabora asnekrpocraTmueckoro mnoms. IloTeHuman
TOJIS ¥ €ro CBA3b C HaNPSHKEHHOCTHIO. MleansHeld MPOBOIHMK B
anexTpudeckom mone. Emxocts nposopmuka. KonjencaTopsl.
EMkocTth KOHIEHCATOPOB. Oneprus B3aHMOJCHCTBHS
SJIEKTPHUYIECKHUX 3aps/I0B, 3apsKEHHBIX IIPOBOIHUKOB,
KOHAEHCATOPOB. ILIOTHOCTE 3HEPTHE MOMs. DNEKTPHYECKOe Moe
B BewecTse. [lonspusanys usneKTpuKoB

3akons! Oma 1 Jhkoyns- JIeHua B uHTErpansHOM 1 nuddepennu-
anpHOM opmax. Mcrounuku Toka. 3.J[.C. ucTouHuKa. 3aKOHbI CO-
Xpanenus, npasuna Kupxroda. MarHuTHasS MHIYKIMA U HATIPsi-
XKEHHOCTH mojis. [ToToK ¥ UMpKyAIMs MarHUTHOrO rons. [Tpun-
|11 cynepriosunus nojel. 3akon buo-Cagapa- Jlannacca. Mar-
HUTHOE I10JI€ MPOBOAHMKA ¢ TOKoM. Cuna Amrniepa MarHuTHOe Tio-
e perKymerocs sapsina. Cunna JlopeHna. DieKTpoMarHuTHas HH-
AyKUYs ¥ caMOUHIyKIMs. 3akoH Dapanes. MarauTHas sHeprus
ToKa. [IMOTHOCTE 3HEPruK MarHMTHOro NoJist. MarHuTHOE none B
BenecTe. Hamarnuuennocts. YpasHenus Makcpena. Bixpesoe
snexTpuyeckoe none. Tok cMmemenns. Cuctema ypaBHeHuit Makc-
BEJUI2 B MUHTErpalbHOM H AU GepeHLnatbHOM hopmax. SneKTpo-
MarHMTHbIE KOTeOaHus.

Paznen 4. Bonnsi.
['eomeTpuueckas u
BOJIHOBas ONTHKA

ONeKTPOMAarHUTHEIE BOJHEL BosHOBoe ypaBHeHue. MDa30Bas H
TPYNIOBas CKOPOCTH. DHEPrus BOJHEL BONHOBBIE MpPOIECCEL
Cser, xak anexTpoMarHuTHas BoHa. IIpeamer onTuky. 3aKOHBI
reoMeTpHyueckor ontuku. [Tpunnun @epma, OpeHens U 3aKOHEI
OTPKeHHA U mpenomieHus ceeta. Murepdepenius ceera. Jlu-




¢pakiusa ceera. IIpunnun INolirenca-®Openens. Bugsl qudpak-
upy. Jlucnepens ceera. HopManbHas u aHOMaIbHas JHCTIEPCHH.
IMonsipuzama ceera. CriocoObl momnsipusaumy. 3akoH bprocrepa.
3axoH Mamoca. OTHOOCHBIe KPUCTAILIBI

5 ITornomenue ceera. PaccesHue cBera. TeIioBoe H3ITy4eHHE.
KsanToBas rumotesa. Dortosnekrpuyeckuii s¢dekr. POTOHEL
Hasnenne ceera. Dbdexr Kommrona. KopryckynspHo-BoaHOBO#M
ayanusM. ['unoresa ge Bpoitna. CooTHOmERME HeONpeaeIeHHO-
credi T'efisenbepra. BosiHoBEIe CBOMCTBA MHKpOYacTHIl. BomHo-
Bas QYHKUMA W €€ CTATHCTHYecKHi cMbich. Ypasuenus Illpe-
Pasnen 5. KBanTopas nuHrepa. Yactviia B OMHOMEPHOM MOTEHUMANBHONW sMe. TyH-
(dusuka. ATommas du- HelbHBIA 3G dext. 'apmMonudeckuii ocumwisrop. Teopus aroma
Bogopona mo bopy. Crtpoenue atoma. CrekTpasibHbie 3aKOHO-
3uKa. PHU3KMKa aTOMHO-
MEPHOCTH M3/Iy4eHMs atoMa Bomopona. Teopus Bopa. IToctyna-
roaape Tl bopa. Ombitsl ®panka u I'epua. Criextp atomMa BOIOpPOAa 110
Bopy. Atom Bomopona B kBaHTOBOM Mexanuke. Crivn. TTpuHimn
TOXKIECTBEHHOCTH B KBaHTOBOM MexaHuke. [Ipunimn Ilaymm.
Pa3smep, cocTas u 3apsan aToMHOro sapa. Maccosoe u 3apsiosoe
ancna. Jleext Maccsl M 3HEPrHs CBS3M AApa. SnepHbIE CHIIBL
Monem sinpa. PanuoakTueHOE H3TydeHHWE M €ro BHIbL 3aKOH
pazuoakTUBHOrO pacnaja. Ilpasuna cMemenus.
5.2.2. Copep:xanue 1a60paTOPHBIX 3aHATHIA
Ne HaumenoBanue pasznena o ——
AHCHANJIHHBI
1 2 3
1 OnpeneneHre IITOTHOCTH TBEPIBIX TEN NPaBHILHOM (bopMmsl, Me-
Paznen 1. Dusugeckue TOZBI 00pabOTKHM Pe3y/IBTaTOB H3MEPEeHHUH i OLEHKA ITOrPELIHO-
OCHOBEI MEXaHHKH. CTeH 5
. R— Hccnenoranre npaMOTHHERHOrO ABIKEHHS TN HA PUMepe Ma-
. WHHBI ATBYIA
kauebasi H3mepenue CKOPOCTH ITyJIH ¢ MOMOIIBIO GAIUTHCTHYECKOrO MasT-
HHKa
Onpenenenvie MoMeHTa HHepLwMHK MasitHIKa O6epbexa
2 Paznen 2. Monexynsp- Onpenenenye BA3KOCTH BO3MyXa METOIOM HCTEUYEHHS W3 KATTHJI-
Has ¢usuka. Tepmou- Jiipa
HaMUKa.
3 OJEeKTPOU3MEPHUTEITBHEIE IPHGOPBI X METOIbI SNEKTPHYECKHX H3-
Pazgen 3. Dnextpoctary- | MOPCHHA .
5, DS BERaT e Onpenencuue SKBUIIOTEHLHMATEHBIX MOBEPXHOCTEH U TUHHK
HalPsHKEHHOCTEH 3JIeKTPOCTAaTHYECKOro MO
OMeKTPOMATHETHSM. Hsyuenue npouecca 3apsana U paspsjia KOHAEHcaTopa
IMEXTPOMATHUTHEE KO- MeTo/ibl H3MEpEHHS HIEeKTPUYECKOTO CONPOTHRIICHHS
fiebanms. 3akonsl Oma u Kupxrogpa
Wsyuenue sBICHNS B3aUMHON HHIYKIMH
4 H3mepenue OCBEIEHHOCTH MOMEILEHHS
Paznen 4. Bommsl. I'eo- Onpenenenue GOKyCHBIX pacCTOAHMI ¥ ONITHYECKOM CHITLI TUH3
METpHYECKad ¥ BONHOBAsA |  OnpejeneHue MOKa3aTelis MPeIoMICHHS CTeKIa
OMTHKA. Hzyyenne BUAMMOTO CBeTa C IOMOLIBIO CTIEKTPOCKONaA
5 Pasnien 5. Keanrosast hu- | Judpakuus 1a3epHOro maydeHus

3UKa. ATOMHas (pU3HKa.

Du3MKa aTOMHOTO s/Ipa .

HurepdepeHnys cBeTa oT qBYX HCTOYHHKOB




5.2.3. CoaepkaHHe NPAaKTHIECKHUX 3aHSITHI

N HaumeHoBanue pazgena Conepranme
AHCHHIIAHBI
1 2 3
1 TecTuporaHue (BXOIHON KOHTPOIE)
KunemaTHKa MOCTYTIaTEIbHOTO M BPALIATENBHO JBIKEHHA
YaCTHIIBL.
Pazpen 1. Dusnyeckue Wnmiyinbe. 3aKOHBI COXPaHEHHS MMITY.IbCA.
OCHOBBI MEXaHHKH. Pabora u MOIHOCTE ABWKEHUS TeTa
Du3rKa MeXaHUYECKUX JuHaMuKa BpalaTeTbHOrO JBI)KSHUS TBEPAOTO Tefa: MOMEHT
xosebanuit UMITYJIECA, MOMEHT CHIIBL
3aK0H COXpaHeHHs SHepruy. 3aKOH COXPaHEHH MOMEHTA
HMITYJTbCA.
Kunemaryka rapMoHHYeCKUX KoneGaHuii
2 Paszen 2. MonekynspHas MonekynapHas dbusnka. 3aKOHBI HIEATEHOTO Ta3a
I[Tepeoe Hayano TepmonuHaMuky. Pabora B TepMOIMHAMUKE.
tusuka. TepMmoguHamuka
JRZ154)131
3 3akoH Kynona.
Pasnen 3. Dnextpoctary- | HANPHKEHHOCTh M HHIYKLMA SIEKTPOCTATHIECKOrO T10JIst
i, Tioes it Toi. TMoTennuan 5MEKTPOCTATHYECKOTO TIOJA.
35 Oneprus, paboTa S1IeKTPOCTATHYECKOTO TOJIA. DIEKTPOSMKOCTE
JIEKTPOMAarHeTU3M.
IIPOBOIHMKOB M KOHICHCATOPOB.
SEKTPOMATHUTHEIS KO- SIBneHue 3MeKTPOMArHUTHOM MHIYKIUH
nebanms. DJIeKTPOMAarHUTHEIE KONeOaH s.
4 Pasnen 4. Bonnsl. I'eo- Hurepdepennus u gudpaxims ceera
MeTpHYeckas ¥ BojHOBas | [MCTIepCHs U MOnspU3alius cBeTa
OTITHKA.
5 KsanTonas ontuka. ®oroadpdexr. YpasHenue DitHmTeiina.
OneMeHThl KBaHTOBOI (u3nky. COOTHOIIEHHE HEOTIPEIeNEHHO-
Pasnen 5. Keantosas ou-|  creit I'efizenbepra.
3uKa. ATOMHas (H3HKa. KsanTossie coctosnus. Ypaerenue [llpenunrepa.
Ousuka atomHoro sapa . | [Ipusnun [aymu.
Maccosoe u 3apsanoBoe uncia. Jledekr Macchl U SHEPTHA CBA3H
aapa
3.2.4. Ilepevens y4eGHO-MeTOAMIECKOr0 00eCIeYeHMS /LIS CAMOCTOATEIbHOMN pa-
00TEI, 00y4aIOIHXCH 0 AUCHMILTHHE
Ounan (popma obyuenus
Ne HanmenoBanue pasnena S _ YuebHo-
AHCHHNIHHBI MeToAHYecKoe
obecnedenue
1 2 3 4

[Tonroroska k nabopaTopHeiM paboTaM.
[ToaroToBka K NPaKTHYECKUM 3aHATHAM.
Pemenue 3anay no caMoOIoOArOTOBKE. [1]-[5], [8]-[10], [11]
IToaroroBka Kk yCTHOMY OTYETY IO TeMe [17]

«3aKOHBI COXPAHEHHA B MEXaHUKEY

Paznen 1. ®usuueckue
OCHOBBI MeXaHHKH. OU3u-
Ka MEXaHMYECKHX KOJe-
GaHui.

[Toaroroeka HTOIrOBOMY TE€CTHPOBAHHIO
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2 ITogroroBka k naGoparopHEIM paboTam.
IToaroToBKa K NPaKTHYCCKUM 3aHITHAM.
Pasnien 2. MonekynspHas | Pemmenye 3a1at 1o caMomoaroToBKe. [1]-[5], [9], [10] [1],
uznka. TepmoauHamuka | [onroroska K KOHTPOJIbHOIT paboTe [17]
ITonrororka K sK3aMeHy
IToAroToBKa K MTOrOBOMY TECTHPOBAHHIO
3 | Pasnen 3. Dnexrpocraru- | [loaroToeka k maGopaTopHbiM paGoTam.
ka. [TocTOSHHBIH TOK. IloaroroBxa K MPaKTUYECKHUM 3aHATHSM.
ONEeKTPOMATHETH3M. Pemenue 3agau no camomnoAroToske.
OJeKTPOMArHUTHEIE KO- IToaroToBka K KOHTPOIEHOH paboTe (L1141, (6], [81, [11],
2L
nebaHus. [ToaroToBka k 3x3aMeHy
[ToiroToBKa K MTOrOBOMY TECTHPOBAHHUIO
4 ITonroToeka k naboparopsiM paboTam.
[MoaroToBka K MPaKTHYECKUAM 3aHATHUSIM.
Pisnait 4. B, Toos Pemrenue 3a1ad4 mo caMonoaroToBke.
MeTputeckas u BoHopas | [IOATOTOBKA K YCTHOMY OTHeTY Mo TeMe: [11-[4], (71, [81.
——— «Hurepdepennus crera. Judpakuus cee- [13,14,17]
Ta. Jlucriepcus ceera.»
Ilonroroska Kk KOHTPOIBEHOM paboTe.
IIoAroTOBKA K MTOTOBOMY TECTHPOBAHHIO
5 [NozaroroBka k 1a60paTOpHEIM paboTaM.
Pasgen 5. Ksanrosas IToAroToBKa K MPAKTHYECKUM 3aHSATHSIM.
dusuka. ATomHas Gu- | Pewenue 327124 M0 CAMOTIOATOTOBKE. (1[4, [7]. [4]. [8]
3uKa. DU3MKA ATOMHOTO | T[oAroToRKa K KOHTPOMBHOM paGoTe [13]’ 1 L;] [1’?.] i
aapa. ITonroToBka k 3K3aMeHy : )
IToaroToBKa K HTOTOBOMY TECTHPOBAHHIO
3aounaa (opma odyuenua
HanmenoBanmue pasgena Yyebno-
Ne Conepxanne
AHCHUILTHHBI MEeTOIHIECKoe
obecneuenne
1 2 3 B
1 I[NpopaboTka KOHCIEKTa ekl U yueGHON
Feapien 1. uuspois ﬁiﬂ:ﬁ:? Egéajgzjgpmm paboram
OCHOBBI MeXaHUKH. Du3n- ) [1]-[5], [9], [15], [16]
[MoaroroBka K MPakTHYECKUM 3aHATHSIM.
Ka MEXaHUYECKHX KOJIe- . [17]
= IloaroToska K KOHTPONEHOM paboTe
Garmit IToaroToBka k 3x3ameHy
[IoAroTOBKa K MTOTOBOMY TECTHPOBAHHIO
2 ITpopaboTka KOHCIIEKTa JeKIWMi U yuebHOM
JIHTEPaTYpBI I10 pa3ieny
Pasnen 2. Monekynsipras | IToarotoeka k nabopaTopHsIM paboTam.
$usuka. Tepmonunamu- | TToArOTOBKA K MPAKTHYECKMM 3aHSTHAM. [1]-[5], [91, [151, [16],
Ka.. IMoaroroBka k KOHTpoONBHOM paboTe [17]
[ToaroToBka k 3x3amMeHy
TTOAroTOBKa K HTOTOBOMY TECTHPOBAHHMIO
3 Pasnen 3. Onexrpocratu- | IIpopaboTka xoHCMekTa Nexumii U yue6HON
Kka. [TOCTOSHHBIH TOK. JIATEPaTYPHI TI0 pasiery [1]-[41, [6], [8], [11],
ONeKTpOMAarHeTH3M. Hoxroroska k 1aboparopasiv paGoram. [151,[16], [17]
OneKTpoMarHuTHbIe KO- | IIOArOTOBKA K IPAKTHYECKUM 3aHATHSM.
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nebanus. IToprororka Kk KOHTPONIEHOM paboTe
IToaroToBka k 3k3aMeHy

IMogroroeka HTOTOBOMY TECTHPOBaHHIO

4 IIpopaboTka KOHCIIEKTa JISKUMH H y4eOHOM
JMTEpaTypsl 110 pasjeny.
Pasnen 4. Bommel. I'eo- [Toaroroska k nabopaTopHeiM paboTam.
METPHYECKas ¥ BOJIHOBasA | [loaroToBKa K MPaKTHYECKUM 3aHITHSM. [1]- [4], [7], [8], [13],
ONTHKA. ATOMHOTO A71pa. | [ToAroToBKa K KOHTPONBHON paGoTe [14], [16], [17]

IToaroToBka k 5K3amMeHy
IToZIroToBKa K HTOTOBOMY TECTHPOBAHHIO
5 IIpopaboTka KOHCIEKTa JIEKIUH U yueOHOMH
JIMTEPATyPHI 110 pas3eny

Pasnen 5. Keanrosas ¢u-| IlomroroBka k naGopaTopHsivM paGoTam.
3uKa. ATomHas ¢usuxa. [ToaroToBKa K NPakTHYECKHAM 3aHSITHSM. [1]-[4], [7], [8], [13-17]
@usKKa aTOMHOTO A1pa [ToproroBka K KOHTpONIBHOM paboTe
ITonroToBKa K 3K3aMeHy
IIoAroTOBKA K UTOrOBOMY TECTHPOBAHHIO

5.2.5. Tema KOHTPOIBLHBIX paboTHI

KonTpoasnas pabora Nel. «@usmueckie OCHOBBI KIACCHUECKON MEXAHHKH. Monekynsapuas
(u3MKa B TepMOAUHAMHEKAY

Kontponsnas pabora Ne2. «Dmekrpocrarrka. [1ocTOSHHBILA SNEKTPUYECKUM TOK. MarauTHOE
oJie»

Konrpoapnas pabora Ne3. «Onruka. Ksaurosas tbuzuKay
5.2.6. Tembl KypcOBBIX HPOEKTOB/ KYPCOBBIX PadoT
Vuebrvim nianom ne npedycmompenui.

6. Meroauueckne yKazanus s 06yIAI0MAXCS TI0 0CBOCHHIO AHCHHILTHHBI

Opraﬂnsaunﬂ JeATEJIBHOCTH CTYIEHTOB

Jexnns
B Xojte NEKIHOHHBIX 3aHATHIH HEOGXOIUMO BECTH KOHCIIEKTHpPOBaHUe y4eOHOro Marepuana,

obpaimaTs BHUMaHHe Ha KaTeropuH, GopMyTHPOBKH, PacKphIBAIOIINE COAEPIKAHUE TEX WM MHBIX SIBJIE-
HUH ¥ MIPOLIECCOB, HAYYHBIE BHIBO/B! M IIPAKTUYECKHE peKoMeHanmy. Heo6Xommo 3a7aBaTh [Ipermoaa-
BATEIIO YTOUHSAIOUIUE BOTIPOCKI C LENIBIO YACHEHHS TEOPETHUECKHX TI0I0KEHUH, PaspelleH s CIIOPHBIX

cutyatwii. LlenecoobpasHo n06aB/sATs CBOI KOHCIIEKT JEKIMH, eas B HeM COOTBETCTBYIOIIHE 3aITHCH

13 JIATEPATY PEI, pEKOMEHI0BAHHOH MpeNofaBaTe/leM U TPeyCMOTPEHHON yueGHOM IporpaMmo.

ITpakTHyeckoe 3anaTHE

Pabora ¢ KOHCIIEKTOM JIEKLMHA, TOITOTOBKA OTBETOB K KOHTPOJIEHBIM BOIIPOCAM, TIPOCMOTP pe-
KOMEHIyeMO# jiureparypel. Ocoboe BHUMaHHE TIPH 5TOM HEOGXOIMMO 0BpaTUTE Ha colepskaHue Oc-
HOBHBIX ITOTIOXXEHHMH U BBIBOJIOB, OOBICHEHNE SB/IEHUH H BAKTOB, ySCHEHHE IIPAaKTHYECKOTO NpUITOKe-
HH3 paCCMaTPUBACMBIX TCOPETHYECKHX BONPOCOB. Pelllenye pacueTHO-rpaduueckux 3aManui, pelme-
HHE 33/1a4 110 aITOPUTMY H Ip.

JlaGopaTopHoe 3apsaTHE

PaboTa B COOTBETCTBHY ¢ METOAMYECKIMY YKA3AHHS IO BHIIOIHEHHIO 1abopaTopHEIX

pador.

CamocTosTelbHag paGoTa

CamocrosTensHas pa6oTa CTy/leHTa Hal YCBOSHHEM yuebHOro Marepuana no y4e6HoM Juciu-
TLITAHE MOXXET BBINOIHATECA B TIOMELICHHSX JUI CAMOCTOSTEIEHOM paboTEI, a TAKKe B JOMAIIHHX
yenoeusx. Coneprkanue caMoCTOATETbHOM paboThl CTYIeHTa ONpeIeseTcs y4ebHoMH nporpammoii
AVCLIMIUTHHB], METOIMECKMMY MaTepHaiaMy, 3a1aHHAMM U YKa3aHHAMH NPETIofaBaTels.
CamocTosTebHada paboTa B ayUTOPHOE BPEMSs MOYKET BKITIOUATE:
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—  KOHCIIEKTHPOBaHHE (COCTaBJICHUE TE3UCOB) JIEKIIMIA;

—  BBINOJTHEHHE KOHTPOJIBHBIX paboT;

— pelueHHe 3a1ay;

— paboTy co cnpaBOYHOM M METOAMYECKOM JINTEpPaTypOii;

— Y4YacTHe B TECTHPOBaHMH U IIp.

CamocToarensHas paboTa BO BHEAYIUTOPHOE BPEMS MOYKET COCTOSTD H3:

— MOOBTOPEHHE JIEKLIHOHHOTO MaTepuana

— [OJArOTOBKA K NMPaKTHYECKUM (71a00paTOPHBIM) 3aHATHSIM;

— u3y4eHus y4eOHOM M HayqHOU NUTEpaTyphl;

— pelIeHMA 3afiay, BEIJAHHBIX Ha MIPAKTHYECKHUX 3aHATUIX,

— TIOArOTOBKH K KOHTPOJIBHBEIM paboTaM, TECTUPOBAHMIO U T.1.;

— TOJArOTOBKA K NPaKTUYECKUM 3aHATHAM YCTHEIX JOKIANO0B (CoobLieH it);

—  BBlICJICHHE HanOOIee CIOKHBIX U MPOGIEMHBIX BONPOCOB [0 H3Y4aeMOH TeMe, MOTyUeHHe
PasbACHEHUH 1 PeKOMEHJALMH 110 JaHHBIM BOTIPOCAM C IIPETOfIaBaTesIMI Kadeape! Ha HX
€)KEHEENIBHBIX KOHCYJIBTAIUAX.

— TpOBEJCHHE CAMOKOHTPOJIA IyTEM OTBETOB Ha BOTIPOCHI TEKYIIETro KOHTPOJIS 3HAHMM, pelIeH s
MPEJCTAB/ICHHBIX B y4eOHO-METOMYECKUX MaTepuanax Kadeapsl 3aJa4, TeCTOB.

Konrpoasnas pa6ora

Teoperuueckas u MpaKTHYECKas YaCTU KOHTPOJIBHOH PaGOTHI BBITIOIHAIOTCS IO YCTaHOBIEH-
HBIM TeMaM (BapHaHTaM) C HCTIONb30BaHHeM IPAKTHYECKUX MATEPHAIIOB, MOTYYEHHBIX Ha npaKTHYe-
CKHX 3aHATUAX 1 [PY NPOXOXKICHNHM NPaKTHKH. K KaK10# TeMe KOHTPOIBHOM paboTsl pekoMeHIyeTes
NPUMEPHBIH MePeUeHb OCHOBHBIX BONPOCOB, CIHCOK HeOGX0mumoit muTepatypbl. Heobxomumo U3Y4UTh
JITEPATYPY, PEKOMEHIYEMYIO JU1 BBINONHEHHS KOHTPOIbHOH paGoTel. YToGk! noJHEe pacKpsITh TEMY,
CJICyeT UCTIONB30BATE J0MOIHUTE/IbHBIE HCTOYHHKY 1 MaTepualsl. MHCTPYKITHS MO BHIIOTHEHHMIO
KOHTPONIbHOH paboThl HAXOMTCA B METONMYECKIX MATEPHANIAX 110 JAUCLIATLIHEE.

IoaroToBka K 3K3aMeny
ITonroToBka CTyEHTOB K 5K3aMeHy BKTIOYAET TPH CTAIHM:
- CaMoCTOsTeNbHAs paboTa B TeueHue y4eGHOro roza (cemectpa);
- HeTOCPECTBEHHAS MIOATOTOBKA B JIHH, TIPE/IIECTBYIOLIHNE SK3aMEHY;
- HOArOTOBKA K OTBETY Ha BOIPOCKI, COJIepsKalIuecs B Guere.

7.  OOpa3soBaTenbHBIE TEXHOJIOTHH

ITepedens 06pa3oBaTeBHBIX TEXHOIOTHIA, HCIIOIB3YEMBIX TIPH U3YYCHUH JTUCHUILIHHEL
«Du3nKay.

Tpaguumonnsie 06pa3oBaTebHbIe TEXHOIOMHH

Hucuunmaa «@uU3uKa», IPOBOIATCS ¢ HCIONB30BAHUEM TPATUIHOHHEIX 00pa3oBa-
TCIBHBIX TEXHOIOTHH OPHEHTHDYIOIIMECS Ha OpPraHM3alHio 0OpasOBATENHHOTO mporecca,
TPEIIOTAraroIIy o IPsMYIO TPAHCIAIMIO 3HAHAH OT NPENOJABaTeNsl K CTYAEHTY (IperMyIme-
CTBEHHO Ha OCHOBE OOBACHUTENBHO-WITIOCTPATHBHEIX METOZIOB OOYUEHNS), YIeOHAS TeSTe b
HOCTB CTy/ICHTA HOCHT B TAaKHX YCJIOBMSAX, KaK IPABUJIO, PEIPOAYKTHBHEIA Xapaktep. QopMsl
Y4€0HBIX 3aHATHUI C HCIIOIH30BAHIEM TPaJHIHOHHEIX TEXHOJIOTHIA:

Jlexuus — mocnenoBaTebHOE U3JOKEHHE MaTepHaia B MUCIHUIIHHAPHOM JIOTHKE, OCy-
IHECTBIIACMOE IPEHMYIIECTBEHHO BEPOATbHBIMHA CPEJICTBAME (MOHOJIOT IIPENOIaBaTeNs).

JlaGopaTopHbie 3amATHS — OpraHusamys yaebHOH paGoTE ¢ PeaTbHBIME MaTepHATLHBIMI
¥ MHQOPMALMOHHBIME 06BEKTAMH, YKCIIEDUMEHTANBHAS PabOTa ¢ AHATOrOBBIMHA MOJIEISIMH pe-
AITbHBEIX 0OBEKTOB.

IIpaxkTrdeckue 3aHATHS - 3aHATHE, MOCBSINEHHOE OCBOCHIIO KOHKPETHBIX YMEHHH H
HABBIKOB I10 NPEJJIOKEHHOMY allTOPUTMY.

HHTepaKTHBHbIE TEXHOIOTHA

ITo mrcrmmmne «Pu3KKay NEKIMOHHBIE 3aHATHS TPOBOASTCH C HCIIOIb30BAHUEM Clie-
OYIOIEH HHTEPaKTHBHOM TEXHOIOTHH;

Jlexnus-Br3yanusanus - IpefcTaBIseT cob0H BU3YAIBbHYIO (OPMY IIOJAYH JEKIHOHHOTO
Mateprana cpenctamMu TCO uaM ayHOBHICOTEXHUKH (Buneo-nexnps). UreHne TakoH JeKIuH
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CBOZUTCA K PasBEPHYTOMY MM KPATKOMY KOMMEHTHPOBAHHMIO IIPOCMaTPHUBAEMBIX BU3YANLHBIX
MaTepHranoB (B BAzie cxeM, Tabuwm, rpados, rpadukoB, Moneneir). Jlexuus-BU3yanu3anus moMo-
TaeT CTyNeHTaM NpeoOpasoBbIBaTH JEKIHOHHEIH MaTepuan B BU3YaNIbHYIO (JOpPMY, 4TO CIOCOO-
CTBYeT ()OPMHPOBAHMIO y HHX TIPO(ECCHOHATHHOTO MBIIIUIEHUS 33 CYET CHCTEMATH3AIHH
Y BEIZICNICHUS HauOOJIee 3HAYUMBIX, CYINECTBEHHBIX H/IEMEHTOBR.

Ilo mucnummane «Puzuxay 1abOpaTOpHEIE W NPAKTHIECKUE 3aHATHS IIPOBOJSITCS C HC-
IIOJIE30BaHAEM CIICIYIONIEH HHTEPAKTHBHOM TEXHOIOTHIL:

Pabota B ManbIx rpymmax — 1o omHa 13 cambrx TIONYJSIPHBIX CTPATeruif, Tak KaKk OHa 1a-
€T BCeM OOyd9aromumcs (B TOM 4uCIe CTCCHUTEIBHBIM) BO3MOXKHOCTh YYaCTBOBATE B pabore,
TIPakTHKOBATh HABBIKM COTPYNHHYECTBA, MEXITHIHOCTHOTO OGIIEHUS (B wacTHOCTH, yMEHHe aK-
THBHO CIIyInaTs, BeIpabaThiBaTh OOlIee MHEHHE, Pa3peIaTe BO3HMKAIOMME pasHOriacus). Bce
3TO YacTo OBIBAET HEBO3MOXHO B GOJIBITIOM KOJLIEKTHBE.

8.  VueGHo-meronmueckoe u HH(pOpManHOHHOE 06ecnedeH e U CIHILIHED]

8.1. Ilepeuens ocHoBHOI B AOMOJHHTEILHOH yae6Hoii MuTepaTypsl, HeobXoammoii
AJIS OCBOCHH S JHCIMILIHHBI
a) ocnoenan yuebnas Aumepamypa:

1. Tpodmmosa T.U. Kype $usaxn. Mocksa: Axkagemus, 2012 X, 337,

2. Tpodmmosa T.W. Kpatkuit Kype usuku ¢ npumepamu permerms 3agay, - Mockea.: Knopye,
2007 r., 279 c.

3. Kpartkuit xypc o6meit $usuky [SnekTponHsL pecype]: yae6Hoe nocobue / VLA, Crapo-
CTHHA [1 1p.]. — DIIeKTpoH. TexcToBEE Aannble. — Kasans: Kasauckwit HanmonanbHeii me-
CJICNOBATCIECKHN TEXHOIOTHYECKHIT yausepcurer, 2014, — 376 ¢, — 978-5-7882-1691-1.
— Pexwum nocryma: http://www.iprbookshop.ru/63716.html

0) Oononnumensnas yuebnan Aumepamypa:

@ Casempep;.B. Kype o6meii ¢usnxy. B 3 1. Tom 1. Mexanvika. Monexynspras dusuka:
o S
YuebHoeflocobue [Snexrponmsi pecype] : y4eb. mocobue — e . faH. — CaHkr-
IletepOypr : Jlans, 2018. — 436 ¢, — Pexum moctyna: https:/fedanboo om/book/98245

5. Cusyxun JI.B. O6muit Kypc dusukm: yuebroe mocobue: B S 1. T.1. Mexannka. — 6-¢ n3z.,
cTeopt. — M.: ®UBMATIIHT, 2014. — 560 c. [Snextporusiit pecypc]. — URL:
http:h’biblioc]ub.nﬂmdex.php?pagf-.:book view_red&book id=275610 2

\6)) Cusyxun JI.B. O6mmmis Kypc ¢usuku: yaebHoe mocobue: 5 5 1. T.4. Onruka. — 6-¢ usz., cre-
OpT. — M.: ®UBMATIIUT; Uszx-ro M®TH, 2002. — 792 ¢. [Snexrpornsiit pecypc]. — URL:
rl;ttp:ffbiblioclub.rufindex.php?pa,qe=book view_red&book id=82981 i

7+ CuByxun JI.B. O6muit Kypc puznkm: yaebHog. mocobume: B 5 1. T.3. OneKkTprdecTBo. — §-¢
U311., cTeopT. — M.: ®USMATIJIUT, 2009. — 65 6°c. [DnexTponusrit pecypc]. — URL:
h_ttp://’biblioclub.ruKindex.php?nage=book view_red&book id=82998

6) nepeuens yuebno-memoduueckozo obecnevenua:

8. Escuma EM. Yuebro-MeTonmueckoe mocobue x 1abopaTopHEIM paboTaM Mo ¢m3uxe. Pas-
nenel:  Mexanuka. OcHOBED MOJICKYIIIDHOH ~ QUSHKH ¥  TepMOIMHAMAKH. - 2016,
127¢.http://edu.aucu.ru

9. ®wusmka: yuebHO-MeTOMIIECKOE mocobue K J1abopaTopHbM paboram pasnen: «Mexanuxay
o cnemuansrocTr 20.05.01 «Iloxapras 6e30macHoCTEy OYHOH U 3a09HOM DopM 06yuenms/
Cocr. EBcuna E.M. -Actpaxans: AUCH, 2015. -128 c. http: //edu.aucu.ru

10. ®wusnka: yye6GHO-MeTomIUCCKOE IIO0COOHE K IPaKTHIECKAM 3aHSTHSIM pasmensl: «MexaHuka.
Monexynspuas pusnxa. Tepmonunamuka» mo crenmansocTH 20.05.01 «IToxapHast 6e30mac-
HOCTB) OYHOH M 3a09HOH popm 06yuenus/ Cocr, Escuna E.M. -Actpaxans: AHCH, 2015. -124
c. http: //edu.aucu.ru
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11. O®muzmka: snexTpuyecTBo U MarHeTH3M. Kornebanus m BONMHEL y4eGHO-METOMHYECKOE I0CO-
OHe K MpaKTHYECKHM 3aHSTHAM s CTyAeHToB mo cnenuanbHoctr 20.05.01 «IloxapHas 6es-
OIACHOCTB» OYHOM ¥ 3aouHOM (opm o6ydenus/ Coct. Cobonesa B.B. -Actpaxans: AUCH,
2015.-86 c.

12. http: //edu.aucu.ru
13. Escuna E.M., CoGornera B.B. Yuebuo-meToauueckoe mocobue mo TIPaKTHYECKUM 3aHSTHIM
no ¢usuke. Pasgensr: Onruka. Kpantopas Mexanuka. OCHOBEI aTOMHOM 1 s/epHO buzukw. -
2016, 120c.http://edu.aucu.ru
14. Ercuna E.M. Vue6Ho-MeTommueckoe nocobne K 1abopaTopeEM paGoram o Ou3uke. Pas-
aen: Onruka. OCHOBBI aTOMHOM 1 AnepHoi Gusukm — Acrpaxans, 2016, 109 c.http://edu.aucu.ru
15. EBcuna E.M. O6mmit Kypc ¢ushky: yuebHO-MeTougeckoe mocobue x PEIIEHMIO U BBIIOI-
HEHHUIO KOHTPOJIBHBIX paboT mo ¢usuke mis CTYACHTOB 32049HOr0 OOy4eHHS. - AcTpaxaHb. -
2016. — 255 c.http://edu.aucu.ru
16. Beixosa B.I1. Vue6roe mocobue CGopruk Bonpocos u 3amay mus IIPOBEPKH KavyecTBa 3Ha-
HHH CTYIEHTOB 110 (pu3mKe s CTYACHTOB BY30B OYHOMU M 3a04HOM (Gopm 00y4uenHs-AcTpaxaHs,
2018. -100 c. http://edu. aucu.ru. '

2) nepeuens onnaiin Kypcos: https://www.intuit.ru/studies/courses/4/4/info

8.2. Ilepeyens meoGxoaumoro JIMIEH3MOHHOTO H CBOOOIHO pacmpocTpaHseMoro npo-
TPpaMMHOro ofecnedeHnsi, B TOM 9ucje OTEYECTBEHHOI0 NPOH3BOJCTBA, HCIOJIb3YeMOro
IIpH oCyImecTB/IEHHH 06pa3oBaTe ILHOrO nponecca mo JUCHUIIIHHE

1. 7-Zip

2. Office 365 A1l

3. Adobe Acrobat Reader DC
4. Google Chrome

5. VLC media player
6. Apache Open Office

7. Office Pro Plus Russian OLPNL Academic Edition
8. Kaspersky Endpoint Security

9. Internet Explorer

10.Microsoft Azure Dev Tools for Teaching

8.3. Ilepedens coBpeMeHHBIX NpodeccHOHANLHBIX (a3 JAHHBIX U HH(pOPMANHOHHBIX
CIPABOHLIX CHCTEM, AOCTYNHbIX 06ydaromumes HOPH OCBOCHMH THCHMILIHHEI

. DIeKTpOHHas HH(OPMAIHOHHO-06pa30BaTebHas cpena YHHBepcuTeTa: (http://edu.aucu.ru),
(http://moodle.aucu.ru);

. DJEKTPOHHO-GUBTHOTEYHbIE CHCTEMET «YHEBepcuTeTCcKas GuGmmoTeKay (http://biblioclub.rw/);

- DJeKTPOHHO-6HOTHOTeYHAs CHCTeMa «IPRbooks» (www.iprbookshop.ru).

- Hayumas snexrponnas 6ubmmorexa (http://www.elibrary.ru/)

. KoncynpranT + ( http://www.consultant-urist.ru/).

- DenepabHELi HHCTUTYT NPOMBIIIERHON cobeTBennocTH (http://www] fips.rw/);

. Ilarentnas 6aza USPTO (http:// www.uspto. gov /patents-anplication—nrocess/search—natents);
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9.0nmcanne MaTepHAIBLHO-TEXHUYIECKOH 6a3bl, HEOOXOQUMOM /IS OCYINECTBICHHS
o0pa3oBaTeJLHOr0 MpoNecca Mo JUCHHAILIHEE

Nem\ix

HanMeHOBaHHE CIIENHAB-
HBIX MOMEMeHHI B moMe-
IMeHHH JIf caMOCTOATE/Ib-
HOH padoTsl

OcHameHHOCTE CHeNHATbHBIX NOMeNeH i 1 1o~
MeIeHH 118 caMoCToATeNbHOH padoTsl

Aymatopun IS NEKIHOHHBIX
3AHSATHH:

414056, r. AcTpaxaHs, yi.
Tarumesa, 18, ayauropun
Ne402, 412, 4,3

Aymuropun
n1abopaTOPHBIX 3aHATHI:
414056, r. Actpaxass, yiI.
Tatumesa, 186, aymuropus
Ne201

I

Aymaropun
IPaKTHYECKUX 3aHATHH;
414056, r. Actpaxaus, yi.
Tarmmea, 18, aynuropun Ne
207, 209, 211

ISt

Ned(2

Komnuiexr yue6Guoit Mmebenu

HleMoHCTpanuoHHOE 060pyIOBaHHE
VuebHo-HarsaHbIe TOCO0HS

CranuoHapHBIH MyJIbTUMEIANHBIN KOMILIEKT

HocTyn X HMHPOPMAIMOHHO — TEIEKOMMYHHKAIHMOH-
Ho# ceTH «MHTEepHET

Ned12

Kommnext yae6uoi mebenu

JleMoHCTparorHOE 060pyI0BaHKE
Y4uebHo-HarsIHEe T0CO0us

CramuoHapHbIi My/IETUMETUHHEIH KOMIUIEKT

JlocTyn K MHGOPMAMOHHO — TENEKOMMYHHKAI[HOH-
HOM cetu «MHTEpHET

Ne 4
Komnnexr yuebuoit Mmebenu
Hoctyn k MHGOPMAIHOHHO — TeleKOMMYHHKAIIHOH-
HOM cetu «MHTEpHET

Ne3
Komnuekr yuebuoit mebenu
MaxkeTtst
CranuoHapHEIH MyJIETUMEIUHHEIH KOMILIEKT
Hoctyn K MHOOPMAIHOHHO — TeleKOMMYHHKAIIHOH-
HOM cetu «MHTEpHETY

Ne201
Kommuiext yueGHoi mebenu
Momynenble ygebuble kommiekesl (000 «OnbITHBIE
npubops» r. HoBocubupcek):
MVK-M1 "Mexanuka 1"
MVK-M2 "Mexannka 2"
MVK-OMI «DnexTpudecTBO ¥ MarHeTH3M 1»
MVYK-OM1 «DneKTpu4ecTBO ¥ MaTHETH3M 2»
MYK-MOT «MoiexynsipHas $usrkka ¥ TepMOIHHA-
MHUKa»
MYK-OB «BonroBas onTaka
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Aynutopu# I IPYIIIOBRX H
WHIABUAY ATBHBIX
KOHCYJIbTalTHi:

414056, r. AcTpaxaHb, YII.
Tatumesa, 180, ayAMTOpUH
Ne 203, 209

AymaTropus IS TEKYIIEro
KOHTpPOJIsSL ¥ TIPOMEXYTOYHOH
aTTeCTAllAH:

414056, r. AcTpaxassb, yIL.
Tarumesa, 18, aymuropuu No
402, Ne408, Ne204

MVYK-OK «KBanTOBasi ONTHKA

IlepesocHOM MyJIETEMETIHHBT KOMILICKT

JTocTyn X HEPOPMAIHOHHO — TeIeKOMMYHHKaIAOH-
goit cetn «VIHTEPHET”

W

Ne207

KommiekT yaeGHoi Mebenu
KommsroTepsl - 16 mT.
CTanuoHapHEI! My/IFTHMETMAHBIA KOMIIICKT

IocTyn K HHQOPMAIMOHHO — TENIeKOMMYHUKAIOH-

Ho¥ cetr «MIHTEPHET

Ne209

KommexT yueOHOM Mebemu

KoMmsroTeps! -15 mrT.

CranMoHapHBI MyTbTHMHUUIHEIA KOMITTEKT
JlocTyn K HE(QOPMAIIHOHHO — TEIEKOMMYHIKAIIMOH"
Ho¥ cetn «MIHTEpHET»

ceru UnTepHeT\

Ne211

KommnexT yueOHOH Mebenu

KoMmmproTepst - 16 mIT.

CranuoHapHbIH MyJILTHMCm{ﬁHm‘i KOMILIEKT
Tloctyn K HEGOPMAIIMOHHO — TEIEKOMMYHHKAIHOH-
Hoil cetu «IHTEpHET»

Ne203
KomriutekT yaebHo# Mebena
[TepenocHo# MYJIbTEMEIMAHBIA KOMIUIEKT
JlocTyn K BHOOPMAITHOHHO — TeIEKOMMYHHUKAIMOH~
Ho¥ cetd «IHTEpHET»

Ne209
KommexT yuebHO# Mebenn
JleMOHCTpAIMOHHOE 000PYAOBAHHUE VYuebno-
HarmsTEbIe TocoGus CTarMOHapHBIA MyJIBTAME U -
HBIA KOMILUIEKT
JocTyn K HEQOPMAITMOHHO — TENEKOMMYHUKAIIHOH-
Ho¥ ceTn «AHTEpHETY

Ne402

Komuiekt yuebHoM Mebernn

JleMOHCTpaLHOHHOE 060pyI0BaHIE Y4ebHO-
HarIsAAHBE T0co0us

CranuoHapHBIH MyIbTAMEIUAHBIN KOMIIEKT
Toctyn K nHGOPMAIIMOHHO — TENIEKOMMYHUKAIIHOH-
Ho# ceT «MIHTEpHET)

Ned(8

KomimiexT yueOnoi Mebenu
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r JleMOHCTPAHOHHOS o6opynoBarne Y 4eOHO-
HarIsiTEbIe TIOCO0HUS

TepesocHOH MyIbTEMETAAHBI KOMILICKT

JlocTyn K HHGOPMAIMOHHO — TeNeKOMMYHHKaHOH-
poit cetr «VIHTEpHET?

Ne204

KoMIuIeKT ydeOHo! Mebemn

IlepeHOCHOR MYIbTAMEIUHHBIT KOMIUIEKT

JocTyn k HHOOPMAIMOHHO — TEJIIEKOMMYHHUKAAOH-
Hoit ceru «VIHTEPHET»

2. | AynuTopHd Ui Ne201
CaMOCTOSTENHLHON PabOTHI:
414056, T. AcTpaxans, yiL.
Tarumesa 22, ayguropud Nel
Ne201, 203

KomiutexT ygeOHOH Mebenu

KoMmproTeps! — 8 IIT.

JlocTyn K HH(GOPMAHOHHO — TeIIeKOMMYHHKaIlHOH-
Hol ceTH «VIHTEpHET

414056, r. AcTpaxaHs, Y. o203
Tartumera Ne 18a, 6ubnuore- =

Ka, YATATBHBIA 3a] KomrutexT yaebHO# Mebenu

KoMIsroTeps! — 8 IIT.

Joctyn K #HQOPMAIIHOHHO — TEICKOMMYHUKAIAOH-
HOM ceTr «VIHTEpHET

6ubAH0TeKA, YATAILHBIH 321
KomruiekT yaebHo# Mebenu
KommsioTeps! - 4 1IT.
JlocTyT K nH(pOPMAIMOHHO — TEICKOMMYHHUKAHOH~
Ho¥ ceTd «VIHTEpHET»

AynuTopus JUIA XpaHESHHS U Ne201a
gggqmna:rai;zcmggﬂom KoMIurekT Mebenu, HHCTPYMEHTHI, 3allaCHbIC 9acTh
Ty ya nabopaTopHOTo 000PyAOBAHHA
3 00opyIOBaHHS:

414056, r. AcTpaxaHsb, yiI.
Tarumesa, 180, ayauropus
Ne201 a

10.0cobenHocTH Opranp3anuH 00y9eHns N0 JUCHHILIHHE «Pu3HKa» NI HHBAJTHI0B
1 JIMIX ¢ OTPAHAYEHHBIMHA BO3MOKHOCTSMH 310POBLSH
Jinst 0OydaromuXcst W3 UHCIA MHBATHIOB M JIMI C OrpaHAHCHHBIMA BO3MOXKHOCTSAMH
3/I0pOBBSI HA OCHOBAHMY MHCHMEHHOTO 3aSBJICHUS JUCIHILIAHA «Du3uKay peanusyercs ¢ yue-
ToM ocoberHOCTEN TCHXO(QU3NIECKOro PasBUTHS, WHIMBHIYAILHBIX BO3MOYKHOCTEH M COCTOS-
HUS 370pOBBs (Janee — WHIUBANYATbHBIX ocobeHHOCTEH).
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AHHoTamusa

K pabodeii nporpamMme QUCIHILIHHBI
«Duzuxar»
OIIOII BO mo cnenuansHOCTH
20.05.01 «Ilokapras Ge30macHOCTEY
IO IpOrpaMMe crReyuaiumema
Obwasn mpydoemkocms ducyuniunsi cocmasnnem 10 3auemmnpix eouHuy.
Dopma nPpoMeIHCymoUHOI AMMeCmauun: IK3amen

Hensio yuebHo# muctmmmnsl «Puzuka» sSBiIgeTcs opmupoBaHEe KOMIeTeHnHi, 06yda-
IOIMAXCA B COOTBETCTBHM ¢ TpeboBaHMsAMH DeIepalbHOr0 roCyIapCTBEHHOIO 00pazoBaTeNLHOr0
CTaH/apTa BBICIIEr0 00pa3soBaHMs 10 HAIPABIECHHIO CIENHATBHOCTH

Yuebnan nucnumimaa «@uzuray BXoauT B buok 1 «/ducumniunem», 6a3080i gacTy.
JUist OCBOGHHS NMCIMILTHHEI HEOGXOUME SHaHHSA, [OJYYCHHBIC MPH HU3Y9IEHUH CIEYIOMUX IHUC-
numiHE: Maremarukay, «Xumusy, «®usukay, «HMHdopmartuka U3 cpeaselt mKoms! (6a30B5mi ypo-
BEHB).

Kpartkoe conep:xanme mucnuninnpr:

Pa3pnen 1: Ousuyeckue ocHoBE! Mexanuxy. Pusnka MEXaHWYECKHUX KolleOanuii

Paznen 2: Monexynsapuas dusuxa. Tepmonunamuxa

Pazpen 3: Dnexrpocraruxa. IToctosHusni Tok. OJeKTpOMAarHeT’H3M. DJIeKTPOMArHATHBIE
KonebaHus.

Pazpen 4: Bonrsl. ['eoMeTprueckas i BOTHOBAS ONITHKA

Pasnen 5: KpantoBas pusuxa. Atomuas $uzuKa. OHU3KKA ATOMHOTO sSApa

/ AGiiCini2 7 13y

r HOJIIACH

3asenyrommuii kadeapoii - ?_:;’ =
e S W
— -



PELIEH3USA
Ha pado4yl0 NporpaMMmy, olleHOYHbIe 1 MeTOAUYEeCKHEe MATepUabl M0 AUCHHUILINHE
«Dusuka»
OIIOII BO no cnennanbHOCTH
20.05.01 «Ilo:xxapHasi 6e30MACHOCTH)
10 NporpamMMme cneyuaiumema

A.M. JTuxmepom nipoBeicHa pelieH3Hs padoueii MPOrpaMMBbI, OIEHOYHBIX U METOJAHYECKUX
MarepuanoB 1o nucuumuinae «@uszuxa» OIIOIT BO nmo cnemumansrHoctr 20. 05.01. «Ilosxcapnasn
be3onacnocmev» no npozpamme cneyuanumema, pazpaborannoi B 'AOY AO BO
"AcTpaxaHCKH TOCYJapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBIN YHUBEpcUTeT"', Ha Kadeape
«CuCcTeMbl aBTOMAaTU3UPOBAHHOTO MPOCKTHPOBAHUS M MOJICITUPOBAHUS (pa3padOTYNK — JIOICHT, K.
1. H., qoueHT B. I1. Bvikosa).

PaccmotpeB npencraBieHHbIE Ha PELIEH3UI0 MaTEpHAalIbl, PELICH3EHT MPHUILIET K CIETYIOLIUM
BBIBOJIAM:

[IpenpsiBnenHass paboyas mporpaMma y4eOHOW IUCHMIUIMHBI «@u3uKa» COOTBETCTBYET
tpeboBanusim PI'OC BO mno cnemumansHocTH 20.05.01. «IMoxcapnas o6e3onacnocmevy no
npozpamme cneyuaaumema, YTBEPKISHHOTO MpUKa3oM MUHHCTEPCTBA 0Opa3oOBaHUsS U HAYKU
Poccuiickoit ®@enepaunu ot 19.09 2017 Ne926 wm 3apeructpupoBaHHoro B MwuHiocte Poccuu
12.10.2017 r. N 48535.

[Tpencrasnennas B [IporpaMme akTyallbHOCTh y4€OHON TUCIUILIMHBI B paMKaX pean3aiuu
OIIOIT BO He moaneXxuT COMHEHHUIO — TUCIUIUINHA OTHOCUTCS K 0a30BOM YacTH y4eOHOTO IHKIIA
bnok 1 «/lucuumimHb».

[IpencraBnennsie B [Iporpamme 1enu yueOHOW AMCHUILTAHBI COOTBETCTBYIOT TPEOOBAHUSIM
OI'OC BO mo cmeumanbHoctu 20.05.01. «Iloscapnasa 6ezonacnocmv» no npozpamme
cneyuanumema.

B cootBerctBum ¢ [IporpamMmoii 3a JUCIUTIIMHON «Du3zuka» 3aKpericHbl 2 KOMHemeHyu,
KOTOpBIE PEATU3YIOTCSI B O0BSBICHHBIX TPEOOBAHUSX.

[Tpennoxennsie B [IporpaMMe HWHOUKATOPHl KOMIIETEHLUUH B KAaTErOPUSX 3HATh, YMETh,
BIIQJICTh OTPAXKAIOT CHENU(PUKY U COJEpKaHWe TUCHUIUIMHBI, a mpeacraBieHHbie B OMM
MOKa3aTea M KPUTEPUU OLEHWBAHUS KOMIIETEHIMH MO JUCHMIUIMHE Ha Pa3jM4YHbIX 3Tamax HMx
(dbopMUpOBaHHS, a TaKXKE IIKAJIbl OLEHWBAHUS IO3BOJISIIOT ONPEACTUTh CTEIEeHb OCTHKEHUS
3asBJICHHBIX  PE3yJbTaTOB, T.€. YPOBEHb OCBOCHMSI OOYYAlOIIMMHCS COOTBETCTBYIOLIUX
KOMIIETECHIIMN B paMKax JUCUUILUIUHBI « DU3uK@).

Wudopmainiis o0 B3aMMOCBSI3M H3Y4YaeMbIX JHUCHUIUIMH W BONPOCaM  HCKJIIOYEHHUS
NyOnmupoBaHWS B COACPNKAHWHM JUCHUUIUIMH COOTBETCTBYET JCHCTBUTEIHLHOCTH. YyeOHas
aucuuIuinHa «@u3zuka» B3auMocBszana ¢ apyrumu aucuuminaamu OITOIT BO no cnenmansHOCTH
20.05.01. «lloxcapnasa 6e3onachocmv» no npozpamme chneyuaiumema WM BO3MOKHOCTh
nyOnupoBaHUs B COAEPKAHUU OTCYTCTBYET.

[IpencraBnennas [Iporpamma npeanojaraeT HCIIOJIb30BaHUE COBPEMEHHBIX
0o0pa30BaTeNbHbIX TEXHOJOTHH MpH pealu3alud pa3IMYHbIX BHJIOB yueOHOU paboTbl. dopmbl
00pa30BaTeNbHBIX TEXHOJIOTHI COOTBETCTBYIOT CIIeU(DHUKE THUCIUTUTHHEI.

[IpencraBnennsie u omnucaHnHble B [Iporpamme ¢opMbl TeKylield OIEHKH 3HAHUUN
COOTBETCTBYIOT CIIeIU(DUKE TUCITUTUIMHEI U TPEOOBAHUSAM K BBIITYCKHHUKAM.

dopma NOPOMEXKYTOYHOW  aTTECTAlMM 3HAHUW  cheyuanucma, TPEIyCMOTPEHHAs
[Tporpammoii, ocymectBisiercss B hpopme skzamena. opmbl OIEHKU 3HAHUH, MPEICTABICHHBIC B
PaGoueit nporpamme, COOTBETCTBYIOT crieU(PHUKE TUCHUTUIMHBI U TPEOOBAHUSAM K BBHIITYCKHUKAM.

VYyebHO-MeTOmMYecKOoe  oOecrieuyeHHe  JUCLUIUIMHBI  IMPEJICTaBICHO  OCHOBHOM,
JOTIOJTHUTEIBLHOM JINTEpaTypOil, HHTEPHET -pecypcaMu U cooTBeTCTBYeT TpeboBanusm ®I'OC BO
no crienuanbHocTH 20.05.01. «Iloxcapnas be3onacnocmov» no npozpamme cneyuaiumemd.

MarepuaibHO-TEeXHUYECKOE oOOecredueHne cooTBeTCTBYeT TpeboBanusiMm OI'OC BO mo
cnenmansHoct  20.05.01. «Ilosycapnas oOe3onacnocmevy no npozpamme cneyuaiumemda u



cneuuuke AUCUMIUIMHBL  «@u3uka» ¥  00ECHEUYMBAaCT HCIOIb30BAaHME COBPEMEHHBIX
00pa30BaTeNbHbIX, B TOM YHCIIE MHTEPAKTUBHBIX METOJIOB O0yUYEHHUSI.

[IpencraBneHHble HA PEICH3HMIO OLIGHOYHBIE M METOAMYECKHE MaTepHallbl CHENHUaTbHOCTH
20.05.01. «lloxcapnas 6e30nacnocmsy, pa3pabOTaHl B COOTBETCTBUHM C HOPMATHBHBIMHU
JOKYMEHTaMH, IpeJCTaBIeHHBIMU B mporpamMme. OLEHOYHBIE M METOJUYECKHE MaTepHajbl MO
nucuuminHe «@u3uka» NpelHa3HauYeHbl U TEKYIIEro KOHTPOJS U MPOMEXKYTOUYHOM aTTecTaliu
M TpPEACTAaBISAIOT  COOOW  COBOKYHMHOCTh  pa3paboTaHHbIX  Kadempoit  «Cucrembl
aBTOMATHU3HPOBAHHOTO IPOECKTHUPOBAHUS M MOJCIHMPOBAHUSY MaTepUaoB [UIsl YCTaHOBIICHUS
YPOBHSI U Ka4eCTBa JIOCTHKEHHSI 00yUJaIOIIUMUCS Pe3yIbTaTOB O0yUECHHUS.

3amayaMy OLICHOYHBIX W METOAMYECKHX MaTepUalIOB SIBISETCS KOHTPOJIb U YIpaBlICHUE
MPOLIECCOM, TPHOOpeTeHUss OOydJalomUMUCS 3HAHWW, YMEHWH, HABBIKOB M KOMIICTEHITHH,
3asABJICHHBIX B 00pa3oBaTelbHOW mporpamme mo gaaHHOW crneruanbHocTn 20.05.01. «Iloxcapnasn
Oe3onacnocmuvy no npozpamme cneyuaiumema.

OneHoYHbIE M METOAMYECKHE MaTepHalibl MO AUCHUIUIMHE «@Du3uka» TpeaCcTaBICHBI:
MEPEeYHEM MAaTEPHAJIOB TEKYILIET0 KOHTPOJIS M MPOMEKYTOUHOM aTTeCTaI|H.

JlanHble Marepuaibl TO3BOJIAIOT B IOJIHOM Mepe OLEHUTh pe3ysbTaThl OOyueHUs Io
mucuuruinHe  «@u3uka» B AITACY, a Takke OLEHUTh CTENeHb C(HOPMUPOBAHHOCTU
KOMMYHUKATUBHBIX YMEHHUI U HaBBIKOB B cepe mpodhecCHOHaTBLHOTO OOIIECHUS.

OBILIUE BbBIBO/bI

Ha ocHOBaHMM NpOBEAEHHON pEIEH3UU MOXKHO CJeNlaTh 3aKJII0YeHHe, 4YTO XapakTep,
CTPYKTypa, COAepKaHHe pabouell MporpamMmbl, OIICHOYHBIX M METOJUYECKHX MaTepHalioB
muctuuabl «@uszuka» OIIOIT BO no cnenmansHoctn 20.05.01. «Ilosxcapnaa 6ezonacuocmoy
no npozpamme cneyuanumema, pazpadOTaHHAS JOLUEHTOM, K. II. H., foueHoM B. I1. Bwvikoeoi
cooTBeTcTBYIOT TpeboBanusiM PI'OC BO, coBpeMeHHBIM TpeOOBaHUSAM OTpACIHU, PhIHKA Tpya,
npodeccuonanbubix cranaaptoB crenuanbHoctd 20.05.01. «Iloxcapnas 6e3onacnocmsvy no
npozpamme cneyuaniumema v MOryT ObITh PeKOMEHIOBAHbI K UCIIOJIB30BaHUIO.

FeieHzes

SN HOTHA Kb npoi UG iss darmars

PIHOY BO sActpaxnickml rocy mancteessa
VEMBEPCATETS. 1.7 1., mpodeciop




PELIEH3USA
Ha pado4yl0 NporpaMMmy, olleHOYHbIe 1 MeTOAUYEeCKHEe MATepUabl M0 AUCHHUILINHE
«Dusuka»
OIIOII BO no cnennanbHOCTH
20.05.01 «Ilo:xxapHasi 6e30MACHOCTH)
10 NporpamMMme cneyuaiumema

O.B. Boponoea nipoBenieHa penieH3us pabodeil mporpaMMbl, OIEHOYHBIX U METOTUYECKHIX
MarepuanoB o nucuumuinae «@uszuka» OIIOIT BO nmo cnemumansHoctr 20. 05.01. «Iloscapnasn
be3onacnocmev» no npozpamme cneyuanumema, pazpaborannoi B 'AOY AO BO
"AcTpaxaHCKH TOCYJapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBIN YHUBEpcUTeT"', Ha Kadeape
«CuCcTeMbl aBTOMAaTU3UPOBAHHOTO MPOCKTHPOBAHUS M MOJICITUPOBAHUS (pa3padOTYNK — JIOICHT, K.
1. H., qoueHT B. I1. Bvikosa).

PaccmotpeB npencraBieHHbIE Ha PELIEH3UI0 MaTEpHAalIbl, PELICH3EHT MPHUILIET K CIETYIOLIUM
BBIBOJIAM:

[IpenpsiBnenHass paboyas mporpaMma y4eOHOW IUCHMIUIMHBI «@u3uKa» COOTBETCTBYET
tpeboBanusim PI'OC BO mno cnemumansHocTH 20.05.01. «IMoxcapnas o6e3onacnocmevy no
npozpamme cneyuaaumema, YTBEPKISHHOTO MpUKa3oM MUHHCTEPCTBA 0Opa3oOBaHUsS U HAYKU
Poccuiickoit ®@enepaunu ot 19.09 2017 Ne926 wm 3apeructpupoBaHHoro B MwuHiocte Poccuu
12.10.2017 r. N 48535.

[Tpencrasnennas B [IporpaMme akTyallbHOCTh y4€OHON TUCIUILIMHBI B paMKaX pean3aiuu
OIIOIT BO He moaneXxuT COMHEHHUIO — TUCIUIUINHA OTHOCUTCS K 0a30BOM YacTH y4eOHOTO IHKIIA
bnok 1 «/lucuumimHb».

[IpencraBnennsie B [Iporpamme 1enu yueOHOW AMCHUILTAHBI COOTBETCTBYIOT TPEOOBAHUSIM
OI'OC BO mo cmeumanbHoctu 20.05.01. «Iloscapnasa 6ezonacnocmv» no npozpamme
cneyuanumema.

B cootBerctBum ¢ [IporpamMmoii 3a JUCIUTIIMHON «Du3zuka» 3aKpericHbl 2 KOMHemeHyu,
KOTOpBIE PEATU3YIOTCSI B O0BSBICHHBIX TPEOOBAHUSX.

[Tpennoxennsie B [IporpaMMe HWHOUKATOPHl KOMIIETEHLUUH B KAaTErOPUSX 3HATh, YMETh,
BIIQJICTh OTPAXKAIOT CHENU(PUKY U COJEpKaHWe TUCHUIUIMHBI, a mpeacraBieHHbie B OMM
MOKa3aTea M KPUTEPUU OLEHWBAHUS KOMIIETEHIMH MO JUCHMIUIMHE Ha Pa3jM4YHbIX 3Tamax HMx
(dbopMUpOBaHHS, a TaKXKE IIKAJIbl OLEHWBAHUS IO3BOJISIIOT ONPEACTUTh CTEIEeHb OCTHKEHUS
3asBJICHHBIX  PE3yJbTaTOB, T.€. YPOBEHb OCBOCHMSI OOYYAlOIIMMHCS COOTBETCTBYIOLIUX
KOMIIETEHIINI B paMKax AUCHUILUIUHBI « DUSUKAY.

Wudopmanis o0 B3aMMOCBSI3M H3Y4YaeMbIX JUCHUIUIMH W BONPOCaM  HCKJIIOYEHHUS
NyOnmupoBaHWS B COACPNKAHWHM JUCHUUIUIMH COOTBETCTBYET JCHCTBUTEIHLHOCTH. YyeOHas
aucuuIuinHa «@u3uka» B3auMocBszana ¢ apyrumu aucuumimHamu OOIT BO no cnenumansHOCTH
20.05.01. «lloxcapnasa 6e3onachocmv» no npozpamme chneyuaiumema WM BO3MOKHOCTh
nyOnupoBaHUs B COAEPKAHUU OTCYTCTBYET.

[IpencraBnennas [Tporpamma npeanojaraeT HCIIOJIb30BaHUE COBPEMEHHBIX
0o0pa30BaTeNbHbIX TEXHOJOTHH MpH pealu3alud pa3IMYHbIX BHJIOB yueOHOU paboTbl. dopmbl
00pa30BaTeNbHBIX TEXHOJIOTHI COOTBETCTBYIOT CIIeU(DHUKE THUCIUTUTHHEI.

[IpencraBnennsie u omnucanHble B [Iporpamme ¢opMbl TeKylield OIEHKH 3HAHUUN
COOTBETCTBYIOT CIIeIU(DUKE TUCITUTUIMHEI U TPEOOBAHUSAM K BBIITYCKHHUKAM.

dopma NOPOMEXKYTOYHOW  aTTECTAlMM 3HAHUW  cheyuanucma, TPEIyCMOTPEHHAs
[Tporpammoii, ocymectBisiercs B hpopme skzamena. opmbl OIEHKH 3HAHUH, MPEICTABICHHBIC B
PaGoueit nporpamme, COOTBETCTBYIOT crieU(PHUKE TUCHUTUIMHBI U TPEOOBAHUSAM K BBHIITYCKHUKAM.

VYyebHO-MeTOmMYecKOoe  oOecrieuyeHHe  JUCLUIUIMHBI  IMPEJICTaBICHO  OCHOBHOM,
JOTIOJTHUTEIBLHOM JINTEpaTypOil, HHTEPHET -pecypcaMu U cooTBeTCTBYeT TpeboBanusm ®I'OC BO
no crienuanbHocTu 20.05.01. «Iloxcapnas be3onacnocmovy no npozpamme cneyuaiumemd.

MarepuaibHO-TEeXHUYECKOE oOOecredueHne cooTBeTCTBYeT TpeboBanusiMm OI'OC BO mo
cnenmansHoct  20.05.01. «Ilosycapnas oOe3onacnocmevy no npozpamme cneyuaiumemda u



cneuuuke AUCUUIUIMHBL  «@u3uka» W  00eCHeUMBaCT HCIOJIB30BAaHHE  COBPEMEHHBIX
00pa30BaTeNbHbIX, B TOM YHCIIE MHTEPAKTUBHBIX METOJIOB O0yUYEHHUSI.

[IpencraBneHHble HA PEICH3HMIO OLIGHOYHBIE M METOAMYECKHE MaTepHallbl CHENHUaTbHOCTH
20.05.01. «lloxcapnas 6e30nacnocmsy, pa3pabOTaHl B COOTBETCTBUHM C HOPMATHBHBIMHU
JOKYMEHTaMH, IpeJCTaBIeHHBIMU B mporpamMme. OLEHOYHBIE M METOJUYECKHE MaTepHajbl MO
nucuuminHe «@u3uka» NpelHa3HauYeHbl U TEKYIIEro KOHTPOJS U MPOMEXKYTOUYHOM aTTecTaliu
M TpPEACTAaBISAIOT  COOOW  COBOKYHMHOCTh  pa3paboTaHHbIX  Kadempoit  «Cucrembl
aBTOMATHU3HPOBAHHOTO IPOECKTHUPOBAHUS M MOJCIHMPOBAHUSY MaTepUaoB [UIsl YCTaHOBIICHUS
YPOBHSI U Ka4eCTBa JIOCTHKEHHSI 00yUJaIOIIUMUCS Pe3yIbTaTOB O0yUECHHUS.

3amayaMy OLICHOYHBIX W METOAMYECKHX MaTepUalIOB SIBISETCS KOHTPOJIb U YIpaBlICHUE
MPOLIECCOM, TPHOOpeTeHUss OOydJalomUMUCS 3HAHWW, YMEHWH, HABBIKOB M KOMIICTEHITHH,
3asABJICHHBIX B 00pa3oBaTelbHOW mporpamme mo gaaHHOW crneruanbHocTn 20.05.01. «Iloxcapnasn
Oe3onacnocmuvy no npozpamme cneyuaiumema.

OneHoYHbIE M METOAMYECKHE MaTepHalibl MO AUCHUIUIMHE «@Du3uka» TpeaCcTaBICHBI:
MEPEeYHEM MAaTEPHAJIOB TEKYILIET0 KOHTPOJIS M MPOMEKYTOUHOM aTTeCTaI|H.

JlanHble Marepuaibl TO3BOJIAIOT B IOJIHOM Mepe OLEHUTh pe3ysbTaThl OOyueHUs Io
mucuuruinHe  «@u3uka» B AITACY, a Takke OLEHUTh CTENeHb C(HOPMUPOBAHHOCTU
KOMMYHUKATUBHBIX YMEHHUI U HaBBIKOB B cdhepe mpodhecCuoHaIbHOTO OOIIEHNS.

OBILIUE BbBIBO/bI

Ha ocHOBaHMM NpOBEAEHHON pEIEH3UU MOXKHO CJeNlaTh 3aKJII0YeHHe, 4YTO XapakTep,
CTPYKTypa, COAepKaHHe pabouell MporpamMmbl, OIICHOYHBIX M METOJUYECKHX MaTepHalioB
muctuuabl «@uszuka» OIIOIT BO no cnenmansHoctn 20.05.01. «Ilosxcapnaa 6ezonacuocmoy
no npozpamme cneyuanumema, pazpadOTaHHAS JOLUEHTOM, K. II. H., foueHoM B. I1. Bwvikoeoi
cooTBeTcTBYIOT TpeboBanusiM PI'OC BO, coBpeMeHHBIM TpeOOBaHUSAM OTpACIHU, PhIHKA Tpya,
npodeccuonanbubix cranaaptoB crenuanbHoctd 20.05.01. «Iloxcapnas 6e3onacnocmsvy no
npozpamme cneyuaniumema v MOryT ObITh PeKOMEHIOBAHbI K UCIIOJIB30BaHUIO.
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COJEPKAHHUE:

OrneHoYHbIE ¥ METOAMYECKHIE MATEPHAIIBI IJIs IIPOBEAEHMS TEKYIIEro KOHTPOIIs
yCIIEBaEMOCTH M IPOMEXKYTOYHOH aTTecTanuy 1 00ydJaromuxcs 1Mo
JUCLUILIAHE

[TepeueHb KOMIIETEHIHE ¢ YKa3aHUEM 3TaloB UX GopMUpOBaHKS B IIpOLECcCe
OCBOEHUsI 00pa30BaTENbHOM IPOrpPaMMBI

Onucanne nokasareneit 1 KpUTEPUEB OIICHUBAHUSA KOMIIETCHIIAN Ha pa3ind-
HBIX 3Tanax ux GopMupoBaHUs, ONKHCAHNUE IIKaJ OLCHUBAHMS

IIepeueHs OEHOYHBIX CPEACTB TEKYIIeH HOPMBI KOHTPOJIS YCIIEBAEMOCTH

Omnrcarwue mokazarenei u KpUTEPUEB OLICHUBAHNS KOMIIETEHITHNA O JHCIIH-
IUIHHE Ha Pa3IduYHbIX 3Tallax HX QJOPMI/IPOB&HHS!, OINHCAaHHC IIKall OIICHHABa~
HHA

ITIxana onenuBanus

Tumossle KOHTPOJIBHBIE 3aJaHNS WM HHBIE MATEPHAIIB], HEOOXOMUMBIE IS
OLICHKH 3HaHWH, YMEHUH, HaBBIKOB, XapaKTEPH3YIOMMX 3Tambl HOpMHEPOBa-
HHS KOMIIETEHIIMHA B IIPOIIECCE OCBOCHHUS 00pa30BaTENbHOM IPOrpaMMB]
Ilepedens 1 XapaKTEePUCTHKY IPOLENYPH! OLEHUBAHKS 3HAHUH, YMEHHH, HAaBEI
KOB, XapaKTePU3YIOMUX dTalbl OPMUAPOBAHKS KOMIIETEHIIMN

[Mpunoxenus
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1.2. Onucanue mokasaTeseil ¥ KPHTEPHEB ONECHMBAHHSA KOMIETEHIMA HA PasIAYHBIX
jTamax ux opMHpOBaHHH, ONNHCAHHE INKAJ OLeHHBAHHASA

1.2.1. TlepevyeHb ONEHOYHBIX CPENCTB TEKYIEro KOHTPOJIS YCIIeBAEMOCTH

Hanmenosanue Kparkas xapakTepucTuka [IpencrapneHue OLEHOYHOTO CPEI-
OLICHOYHOT'O OILIEHOYHOTO CPeCTBa cTBa B poHIE
CpezcTBa

KonTtponsHas pa-
6ota

CpencTBo TNpOBEpKH YMEHUH IIpH-
MEHATH TOJyYeHHbIe 3HaHMSA s
pellieHHs 3afad OIpeNeNeHHOro TH-
I1a [10 TeMe WK pa3faery

Komrmnekt KOHTPOJIEHBIX 3a/laHUM 110 Ba-
pHaHTaM

Tect

Cucrema  CTaHIapTH3UPOBaHHBIX
3afjaHuii, NO3BOJIONIAs aBTOMATH-
3MpOBaTh IPOLEAYPY H3MEPEHHS
YPOBHs 3HAaHWH U YMEHHH o0ydaro-
merocs

DouI TECTOBBIX 3a0aHUH
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2.TunoBbie KOHTPOJbHbIE 3a{aHHA MM HHbIE MaTepHAJIbl, HeoOX0AUMBIe /I OLCHKH 3Ha-
HUii, yMeHH#i, HABBIKOB, XapaKTepH3YIODNIUX 3Tanbl (popMHPOBAHHA KOMIIETEHIHI B Ipo-
necce 0cBOeHHA 06pa3oBaTeJLHOH NPOrpaMMBI

THITIOBBIE 3ATAHUS JIJIsI IIPOBEAEHUSIIPOMEXYTOYHOMU ATTECTAIIAN:

2.1. Ix3amen
a) munogwle gonpocwl K sxzamery (llpunosicenuel )
6) kpumepuu oyernusanu.

inI OLICHKE 3HAHHMH Ha IK3aMCHC YIHUTRIBACTCA:

1. YpoBeHb cHOPMHPOBAHHOCTH KOMIIETECHIIAHA.
2. YpOBEHb YCBOEHMs TEOPETHYECKHMX IIOJIOKEHMH MUCIWILIMHEL, NPAaBUIBHOCTE (GOPMYITHPOBKH
OCHOBHBIX IOHATHH H 3aKOHOMEPHOCTEH.

3. YpoBeHb 3HaHUS (HAKTHUECKOTO MaTepHasia B 00beMe TPOrpaMMBL.
4. Jloruka, CTpYKTypa ¥ TpaMOTHOCTb H3II0KEHMS BOIIPOCA.

5. YMeHue cBS3aTh TEOPHIO C IPAKTHKOM.

6. YMenwme nenats 0000MIEHS, BEIBOIEL.

Noem/mx Ounenka Kpurtepuu oneHKn

1 OtauaHO OtBeTs! Ha ITOCTaBJICHHBIE BOIPOCH! M3JIArar0TCs JOTHYHO, MO-
CIIEIOBATENBHO U He TPeOYIOT NONOHATENBHBIX MOSCHEHHMMN.
[MonHO pacKpeIBAIOTCS NPHIMHHO-CIENCTBEHHBIE CBS3H MEXKILY
ABJIEHUAMH U COOBITHAMH. [lenatorcs 060CHOBaHHBIE BEIBOLI.
HeMouCTpHpYIOTCS ITyboKue 3HaHus 6a30BEIX HOPMATHBHO-
npaBoBEIX akTOB. CoBIONaoTCS HOPMBI JIUTEPATYPHOM pevu.

2 XOPOUJO OTBeTEI HA TTOCTABJICHHbIE BOIMPOCEI H3/IararoTcd CHCTEMAaTHU3H-
POBaHO U MOCIEO0BATEIBHO. Bazossie HOPMaTHBHO-TIPABOBLIC
aKTBbl HCITIONIB3YIOTCA, HO B HEJJOCTATOYHOM obreMe. Ma‘repﬂaﬂ
H3NIarac€rcs YBEpPEHHO. Pacprrrm NPHYHHHO-CIICACTBEHHBIC
CBSA3HM MEXKILY ABJICHMAMU U COOBITHAME. JleMOHCTpUpyeTCs
YMEHHE aHaJIM3HPOBATh MaTEpHall, OIHAKO HE BCE BBIBOJEI HO-
CAT apryMEHTHPOBAHHBIH U J0Ka3aTenbHbIN Xapakrep. Cobito-
Iar0TCsd HOPMBI JIMTEPaTypHOH pedn.

; VY I0BIETBOPUTETEHO JlomyckaroTcs HapylIeH:s B OCAEeNOBATEIBHOCTH H3/I0KEHHS.
WmeroTcs ymoMHHaHUS 00 OTHENBHBIX 6a30BBIX HOPMAaTHBHO-
NpaBoBBIX akTax. HernomHo packpriBaroTcs npu4HHHO-
CIIEICTBEHHEIE CBA3H MY SBICHUAMU H COOBITHAMU. JIeMOH-
CTPUPYIOTCS TIOBEPXHOCTHBIE 3HAHHMS BOIPOCA, C TPYIOM pelia-
IOTCS KOHKPETHBIE 3ana4u. IMeroTcs 3aTpyJHEHHS C BEIBOJIAMH.
HoryckaroTca HapyImeHHA HOPM JINTEPaTypHOH pevu.

4 Heynosnerropurensao Marepuan usnaraercs HemocJIeOBaTeNbHO, COUBUMBO, HE TIpeN-
CTaBJIAET ONPENEIEHHON CHCTEMBI 3HaHM# O aucuIUTHHe. He
PAaCKpBIBAIOTCA IPUIHMHHO-CIIEACTBEHHBIE CBI3H MEXKIY ABJICHH-
AMH U cobeituamu. He nposonures aHanus. BeiBogs! OTCYTCTBY-
10T. OTBETHI Ha JIOMOJIHUTEIBHBIE BOMPOCH OTCYTCTBYIOT. HiMe-
IOTCS 3aMETHBIE HapyIIEHHs HOPM JIMTEPaTyPHOH pedn.




THUIIOBBIE 3ATAHUA JIJIA TIPOBEAEHUSA TEKYIUEI'O KOHTPOJIA:
2.2. KonrpoasHas padora

a) munoewvie 3a0anus Ona KonmponvHou pabomut (Ilpunoscenue 2)
6) Kpumepuu OyeHUBaAHUA

Brimonmasercs B muceMeHHOM dhopme. IIpu onerke pabGoTH CTYIeHTa YIUTHIBACTCS:
1. IlpaBunbHOE pacKphITHE COAESPIKAHNSI OCHOBHBIX BOIIPOCOB TEMBIL, IIPAaBUIBHOE PELICHUE 3a0ay.
2. CamoCTOSTENBHOCTD CYXKICHMH, TBOPYECKHN IOIXOM, HaydHoe 0OOCHOBaHHE PacKpHIBAEMOM
IpOOJIeMEL
3. IIpaBHJIBHOCTE HMCIOIB30BAHUSA IUTAT (€CIH IUTaTa IPHBOJIUTCS TOCIOBHO, TO HAIO B3STh €€ B
KaBBIYKH M yKa3aTh MCTOYHHK C yKa3zaHHeM (aMuIMM aBTOpa, Ha3BaHHS IPOHU3BEACHHA, MECTa U
ropojia u3JjaHus, TOMa, YacTH, naparpada, CTpaHHIIEL).
4. Hanw4ue B KOHIE pabOTHI IONHOTO CIIHCKA TTEPATyPHL.

Nen Omnenxa Kpnrepun onenkn

/n

1 OtnuyHO Crynent BeimomHm paboty 6e3 ommnboK 1 HeIOYETOB, A0y CTHIT
He Bosee ofHOTO HeovYeTa

2 Xopomo CrynenT Bpinonaun paboTy MOTHOCTEIO, HO JOIYCTHII B HEl He

Oonee onHoM Herpy©oi oUMOKK U OAHOrO HEOYETa, WX HE
OoJee IBYX HEJIOYETOB

3 V 10BIE€TBOPHTENEHO CryneHT NpaBUIBLHO BBINONHII HE MEHee IIOJIOBUHEI paboTEI
WIH JONYCTHI He Oonee IBYX Irpy6BIX OMIMOOK, WK He Oosee
onHOM rpyOoi U oHOH Herpy0oii OIMOKH i OAHOIO HEJOYETA,
uiM He Gonee ABYX-Tpex HerpyObIxX OMHOOK, MM ONHOM HErpy-
6oit ommMOKYM ¥ TpeX HETOYETOB, WM NPU OTCYTCTBHHM OLIMGOK,
HO TPH HAJTHYMH YETHIPEX-IISTH HEJOYETOR, IUIOXO 3HAET MaTe-
pHajl, TOIYCKaeT HeKaykeHHe (haKToB

4 HeynosnersopurensHo Crynent nomycTr 9Ucio omubOK X HeJOYETOB MPEBOCXOAAIIEE
HOPMY, TIpH KOTOPOH MOXET OBITh BBICTABIIEHA OLIEHKA «3%, WK
€CIIY NPABHMJIBHO BBIIIOJIHUII MEHEEe TIOJIOBUHBI paboThI

5 3auteHO Brimonneno npasuisHO He MeHee 50% 3ananuii, paboTa BEITION-
HEHa 10 CTaHOapTHOM MJIM CAMOCTOSATENBHO pa3paboTaHHOM Me-
TOIMKE, B OCBEILEHHH BONPOCOB HE CONECPIKUTCA rpyOBIX OLIH-
O0K, 110 XO/Ty PELIeHHS CleNaHbl aprYMEHTHPOBAHHbIE BHIBOIH,
CaMOCTOSATENBHO BhINOJIHEHA rpadyyecKas 4acTs paboTsl

6 He 3aureno Crynenr He cnipasuiics ¢ 3anaHuieM (BBITIONHEHO IPABUIEHO Me-
Hee 50% 3anaHus BapuaHTa), He PACKPBITO OCHOBHOE COfEpIKa-
HUE BOTIPOCOB, HMEIOTCA IpyOble OMMOKH B OCBEIEHUH BOMPO-
ca, B peIIeHUH 3a/1a4, B BEINOJTHEHUH rpaduyeckoil qacTu 3a1a-
HHS M T.J1.,  TAKOKE BHITIOJIHEHA HE CAMOCTOSATEIBHO.

2.3. Tect (BXOQHOM KOHTPOJIL H HTOrOBLIN KOHTPOJIb)

a) munoeou xomniexm 3adanuii 013 mecmos (Ilpunoscenue 3)
6) kpumepuu oyenusanus
IIpu oueHKe 3HAaHMI 1O PE3yIBTATAM TECTOB YIHTHIBACTCS:

1.  YporeHs CHOPMHPOBAHHOCTH KOMITETECHIIHIA.
2. VpoBeHp yCBOCHHS TEOPETHHECKHX HOIOKEHHU} JUCIATLTMHE], IPaBAIBHOCTS (GOpPMY- JTH-
POBKH OCHOBHBIX IIOHSITHH B 3aKOHOMEPHOCTEH.

3. Yposenb 3HaHUS HaKTHUECKOrO MaTeprana B 0Obeme TIPOr paMMEL.
4. Jloruxa, CTpyKTypa H IPaMOTHOCTb H3JIOKEHHS BOIIPOCA.
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5. YwMenue cBsi3aTh TEOPHIO C IPAKTHKOM.
6. VYmenue nenats 0000IIEHHS, BEIBO/IBL

Neno Onenka Kpurepuu ouenxku
/n

1 2 3
1 Otirgro €CIIH BBIIOJIHEHHI CICIYIOIHUE YCIOBHS:

- TaHbI IPaBUIILHBIE OTBETHI HE MeHee YeM Ha 90% BOmpocoB
TecTa, HCKITIoYasi BOIIPOCHL, Ha KOTOPEIE CTYACHT NOJDKEH JaTh
cBOOOIHEIN OTBET;

- Ha BCE BOIIPOCHI, IIPENIOJIaratonie CBOOOAHBINA OTBET, CTY-
J€HT Jajl NPaBUJIbHBIA U IIOJIHBINA OTBET.

2 | Xopomo €CITH BBIITOJHEHBI CIIEIYIOIIHE YCIOBHSL:

- JJaHBI IpaBHJIbHBIE OTBETHI He MeHee yeM Ha 75% BOIIpocoB
TECTa, UCKIII0Yas BOIIPOCH], Ha KOTOPEIE CTYAEHT JOJDKEH aTh
CBOOOIHEI OTBET;

- Ha BCe BOIIPOCHI, IIPETIONIAraioIye CBOOOIHEIN OTBET, CTY-
JCHT JaJI IIPaBHJIbHBIA OTBET, HO JOIYCTHII He3HAYHTEIEHBIC
OIHOKHY ¥ HE I0Ka3a]1 He00X0[UMMO# IOTHOTEL.

3 | YOoBneTBOPUTENEHO €CJIH BBIIIOJIHEHE] CIISAYIOMKE YCIOBHS:

- JIaHbl MPaBUIIBHEIE OTBETHI HEe MeHee yeM Ha 50% Bompocos
TECTa, MCKIIOYas BOIPOCHI, HA KOTOPHIE CTYAEHT JOJDKEH JIaTh
CBOOOIHEIN OTBET;
- Ha BCE BOIPOCHI, IPeAINoarajoliie CBOOOMHBIA OTBET, CTY-
IICHT Jajl HEIPOTUBOPEYHBHIH OTBET, MIIK IPU OTBETE HOIYCTHI
3HAYATEIbHbIE HETOYHOCTH ¥ HE ITOKA3aJl MOJTHOTEL.

4 | HeylOBIETBOPHTENBHO | €CIM CTYZACHTOM HE BHIIOIHEHBI YCIIOBHS, IPE/IIIOIATaiOIIHe
OILIEHKY « Y JOBJICTBOPHATEIBHO.

5 3a4TeHo BrlicTaBiseTcs IpH COOTBETCTBHM MapaMeTpaM 3K3aMeHaMOH-
HOM IIKadbkl HA YPOBHSX OTIHYHOY», KXOPOIIOY,
«YJIOBIIETBOPUTEIHHO.

6 | Hesaureno BrICTaBIIA€TCA IPH COOTBETCTBHH [TapaMeTpaM 3K3aMeHalOH-
HOH IIKaJIBl Ha YPOBHE «HEYIOBJIETBOPUTEILHOY.

3. Ilepevens U XapaKTePHCTHKH NPONEXYPHI OLEHHBAHHUS 3HAHHI, yMeHHil, HABbI-
KOB, XapaKTePH3YIOIHX 3Tanbl GopMHPOBAHHS KOMIIETeHIHI

IIponenypa npoBeieHus IPOMEKYTOUHOM aTTECTANK M TEKYIIEro KOHTPOJS yCIEeBaeMO-
CTH PerjiaMeHTHPYETCs JIOKAIbHBIM HOPMATHBHLIM aKTOM.
ITepeyens M XapaKTepHCTHKA NPONEAYP TEKYIIEro KOHTPOJIS M IIPOMEKYTOTHOM aTTeCTa-
[MH 10 THCIHTLIHHE

IlepronuyuHOCTE U

Ne Haumenosanue one- | crnoco6 nposenenus | Buisl BcTarmseMBbIx ®opma yuera

HOYHOTO CpefCTBa IIPOLIeYPHI OLIEHHU- OLIEHOK

BAHHA
L] oomen | oxomamm e | TommSmon | JINOTL Semar
mKane
HUS TMCLAILTHHEI Ka, nopThoaHo

2. | Kontponsnas paGora | Pas B cemectp, no Ilo nartubamneHodt | XKypHan ycnepaeMocTH
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OKOHYaHHH H3Y‘I6- IIKaJIe Wi npenonaBaTeJ'm;
HUS AUCIIAIUTHHEL 3a4yTeHO/He3a4uTeHo | TeTpajp Uld BBINIOJIHEHHMS
KOHTPOJBHBIX paboT

Tect

BxonHoe TecTHpo-
BaHUe M0 AUCLH-
IUTHHE — BHa4alle
U3YYCHHS THCIH-
TUTHHBEI (B HaJae

cemectpa) Utorosoe
TECTUPOBaHHE — IO

OKOHYaHUH H3y4e-

HUSL THCLMIUIHAHB]

ITo naTubanneHOH
[IKaJie HiIH
3a4TeHO/HEe3a4yTeHO

JKypHan ycrieBaeMoCcTH
TIpernoiaBaTes
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puiroxenue 1

TunoBbIe BOMPOCHI K IK3aMEHY
OK -1

Paszoen 1 @uzuueckue ocroevt mexanuxu. Quzuxa mexanuueckux xonebanuii (1 cemecmp)
3HaTh OCHOBHBIE TIOHATHS, SIBJICHHS ¥ 3aKOHBI pa3felioB QH3UKY, yMeTh OOBACHATE OCHOBHBIE Habmo1ae-
MBbI€ IPUPOHBIE SBICHHS C MO3HLNH GyHTaMEHTAIBHBIX (PU3HUIECKUX 3HAHKH, BIaJIeTh OCHOBHBIMH METO-
J1aMU TEOPETHYECKOTO M HKCIIEPUMEHTATBHOTO MCCileJoBaHus (PU3UIECKUX SABJICHHMIM:

KuHemaTu4eckoe ONKCaHHE PABHOYCKOPEHHOI'0 (PaBHO3aMEIEHHOT0) MBIKCHHS.
KuneMaTuueckoe ONUCAHHE PaBHOYCKOPEHHOTrO (paBHO3aMEIICHHOI0) KPUBOIMHEHHOTO JIBIKE-
HUSL.

3akonbl HpIOTOHA [UTA OCTYNATEIBHOTO ABHKEHHS.

3axoHbl HBIOTOHA 11 BpallaTeNbHOTO IBHKECHHUS.

Teopema 0 OBM)XEHUH LIEHTPA HHEPIMH.

KoHcepBaTHBHBIE U HEKOHCEPBATUBHEBIC CHIBL. CBS3b MKy KOHCEPBAaTUBHOM CHUIIOH M IOTEHIIH-
aIbHOM 3Hepruei.

Pabota. MomHoCTh. DHeprus [id NOCTyNaTeIbHOrO ABMKEHHS.

Pabota. MomzocTs. JHEPrus U BpallaTeIbHOrO JBHKCHHUS.

Cuna xak IpOU3BOIHAS UMITYJIBCA.

[TonsTie MOMeHTa uHepnuy. Tabmia MOMEHTOB HHEPLUY TEJl IPAaBHIBHOH GOpMBEL
Kunernyeckas 3Heprus I BpallaTeIbHOIO JBHKEHNS.

Heymnpyruit ynap.

Yupyruii yaap.

[Ipuanun oTHOCUTENBHOCTH | amies.

IIpeobpazoBanue Jloperna.

Cnencrsus u3 npeobpasosanuit Jlopenna.

CranmoHapHOe ABIKEHHUE UACATHHOMN KUIKOCTH.

VpaBHeHHE paBHOBECHS U OBMKEHHS JKUIKOCTEH.

Vnpyrue sanpsoxenus u gedopmanus. CroiicTBa.

O606mennrl 3akoH 'yka. KoadhduuueHTE )XeCTKOCTH | YIIPYTOCTH.

Paszoen 2 Monexynapnas gusuxa. Tepmoounamuxa (1 cemecmp)

Ocnosrple monoxerus MKT. Ilapamerper MKT. OcHOBHBIE TepMOAMHAMHYECKHE IapaMeTpEL
Oynknus cocrosaus. [Iponecc. M3onponecchl. OMIHpHYIECKHE 3aKOHEL

VYpapaenune Mennaeneesa-Knaneipona.

TepMoOaUHAMUYECKUM CMBICIT AABICHMSL.

TepmoauHaMU9eCKUH CMBICT TEMIIEPATYPHL.

BeBox ocnoBHoro ypasHenus MKT. 3akon JlamsToHa.

CpennecratucTuyeckue xapakrepuctuku. Ouaykryanus. Pacnpenenenue MOJeKys rasa mo oobe-
My.

bapomerpuueckas Gopmyna. Pacnpenenenne bonsimana.

BHyTpeHHII SHEpIrus HIeILHOTO raza. BHyTpeHHIS dSHEeprus, Kak QYHKINS COCTOSHHMIL.

Pabora B Tepmoaunamuke. Ilpupammenne paboTsL.

PaboTa 11 ©30TepMHIECKOrO IIpoIecca.

PaboTa s u3ob6apudgeckoro nporecca.

] Hagano TepMOAMHAMHUKH JJIs1 H3OIIPOIECCOB.

TenmoemkocTs. MomnspHas TeNI0EMKOCTh. TeIIoeMKOCTh H30TIPOIIECCOB.

®opmyna Maiiepa. TennoeMKOCTs MHOTO2aTOMHBIX Ta30B.
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35. Anuabarwgeckuii mpouecc. Juarpamma ajuabarraeckoro nponecca. 3akoH Ilyaccona.

36. Crartuctaueckuit Bec. DHTpomus. V3MeHeHWEe 3HTPOIMM UL PAaBHOBECHBIX M HEPABHOBECHBIX
MIPOIIECCOB.

37. Onpenenenue [UIMHBI cBOOOIHOTO Mpobera.

38. Tuddy3us B razax.

39. TemnompoBOIHOCTH ra30B.

40. ®aza. PazoBsle nepexoanl. Y pasHenue Knaysuyca -Knaneiipona.

Pa3zoen 3. Dnexkmpocmamuxa. Ilocmoannsiii mok. InekmpomazHemusm (2 cemecmp)
41. DnexTpuyecKuil 3apsm. 3akoH cOXpaHeHHs 3apsnoB. JluseliHas, MOBEPXHOCTHas ¥ O0BeMHas
IUIOTHOCTH 3apsiioB. B3anmoneiicTere MeX Iy 3apsaaMu.

42. HanpskeHHOCTh JJIEKTPOCTATUIECKOro mojid. HanpssxeHHOCTE IO TOYEYHOrO 3apsAjia M CHCTe-
MBI TOYEYHBIX 3apsnoB. [IpuHmmn HanoxeHus nonek.

43. PaboTa 351eKTPOCTATHYIECKOTO IO 10 MEepPEMEIIeHMIO 3apsiaa. [IoTeHInansHbIH XapakTep 3JeK-
TPOCTATUIECKOTO TIOJIS.

44, Tlorennuan. Pasgocts norennuanos. [ToTeHnuan mois TOYEYHOTO 3apsiia ¥ CHCTEMBI TOYEUHBIX
3apsIoB.

45. XapaKTepHCTHKH 3JIEKTPOCTATHYECKOTO IO HANPSDKEHHOCTh W HOTeHnualn. CBsi3b MEXIy
HHUMH.

46. Liupkyaius BEKTOpa HaUPsDKEHHOCTH. OU3UYECKIH CMBICIT.

47. Ilonsarue noroka. Teopema ["aycca.

48. IIpOBOHHKH B 3JIEKTPHYECKOM IIOJE. DIeKTpoeMKocTh. KonjeHcaTopsl. EMKOCTE yeTWHEHHOTO
mapa.

49. EMKOCTB IUIOCKOTO KOHIeHcaropa. [locnenoBarensHoe U MapalIelbHOe COSIMHEHNE KOHJIEH a-
TOPOB.

50. DHeprus B3aUMOJEHCTBIS CHCTEMBI JIEKTPUIECKHX 3apS/I0B.

51. OHeprus yeAMHEHHOTO IPOBOJHUKA ¥ KOHACHCATOPA.

52. DOnexrpudeckuii Tok. Crmla ¥ INIOTHOCTH TOKa. Y CIIOBHE CyLIECTBOBaHMS TOKa B 1en. CTOpOHHHE
cuiel, D]1C.

53. 3axon Oma B mHTErpanbHO# GopMe 11 OZHOPOJHOTO W HEOJHOPOIHOIO yIacTKa HEMH.

54. ConpoTHuBieHue IPOBOJHUKOB. [locnenoBaTensHOe W MapajlieibHOE COEIUHEHHE CONPOTHBIIE-
HUHA.

55. 3axon Oma B nuddepeHnuansaol Gopme I OJHOPONHOTO U HEOAHOPOJHOTO YUacTKa IIEIH.

56. PaboTa 1 MomHOCTE ToKa. 3akoH J[xoyns-JIeHna B uaTerpanbHoi GopMe.

57. 3axon Jlxoyna-Jlenua B nuddepenimansaoit hopme.

58. Y enbHas IpOBOAMMOCTE M COIIPOTHBIIEHHE IIPOBOAHUKOB. VX 3aBHCHMOCT OT TEMIIEPATYPEL.

59. OcHOBHBIE OTOKEHHA TeOpHH Jlpyns I SI€KTPOIPOBOMHOCTH METALIOB. 3akon Oma, pusnde-
CKHH CMBICIT 3JIEKTPHIECKOIO COIIPOTHUBIICHHUS (37€KTPOIPOBOAHOCTH). ['paHMIBI IIPHMEHAMOCTH
teopuu Jpyno.

60. OcHOBHEIE TIONOXEHHA TeopHH JIpyHs Ui 3IEKTPONPOBOJHOCTH METALIOB. 3aKoH J[KOYIs-
Jlenna, husuyeckas mpupoja KOy IeBa Tema. I'panuns! IpUMEHIMOCTH TeopuH Jpyo.

61. Tunsl puoneKTpuKoB. IloIpH3anus AUAIEKTPHKOB. DHEPIrUs NUIIONS B 3IEKTPOCTATHYECKOM
noJe.

62. Ilonsapu3anuonssle 3apsaasl. I1ospu30BaHHOCT. HanpspkeHHOCTS MOJIS B JU3IEKTPHKE.

63. DnexTpuyeckoe cmemenne. Teopema ["aycca i SNEKTPOCTATHYECKOTO MOJS B U3JIEKTPHKE.

64. DnexTprYecKoe MoJe BHYTPH IIOCKON IITACTHHBI TUIJIEKTPHUKA.

65. CerHeTO3NEeKTPHUKH U HX CBOMCTBA.

Paszoen 3. Inekmpocmamuxa. Ilocmoaunsiii moK. IneKkmpomazHemuzm. INeKMpPoMazZHUMHbLE
Konebanua (2 cemecmp)

66. MareuTHOE IOJIe U €r0 XapaKTepUCTUKH. [IPHHIM CYIIEPIO3UIIHH.
67. MarauTHOE moe ABMKyIerocs 3apsina. 3akon buo-Casapa-Jlamiaca.
68. JleficTBHE MarHUTHOTO OIS Ha ABMKyIwiics 3aps. Cua Jlopenna.
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69. DieKTprdIeCcKOe H MarHUTHOE B3aMMOIeHCTBHUE JIBIKYIHXCS IEKTPHIECKHX 3apsIOB.

70. 3akon AMmepa. BsaumozeiicTBie napaaieIbHBIX TOKOB.

71. L{upKyisinust BEKTOpa MarHUTHOM HHAYKIHH (3aKOH IOMHOro Toka). CiencTeue.

72. JIBroKeHue 3apsDKEHHBIX YaCTHUI] B MATHUTHOM II0JI€. Y CKOPHUTEIIH.

73. JIBrKeHue 3apsyKEHHBIX YaCTUI B JIEKTPUYECKOM M MAarHUTHOM IIOJIE.

74. [JanoNbHBIA MarHHTHBIM MOMEHT paMK# C TOKOM. PaboTa mo IepeMEmeHMIO IIPOBOJHHMKA U
KOHTYpa C TOKOM B MATrHUTHOM IIOJIE.

75. MarsuTHOe mOJie B BemiectBe. I mmoresa Ammepa. MonekynapHbie TOKM. HaMarHMYeHHOCTB.
JuamarueTuky U napamMarseTuky. HanpspkeHHOCTh MarHMTHOTO HOJIS.

76. 3aK0H MOJHOTO TOKA JJISI MArHATHOTO IOJIS B BEIIECTBE. TeopeMa O NHUPKYJIUA BEKTOPa Hallps-
’KEHHOCTY MarHUTHOTO omns. CBs3b MEXAY HAIPHKEHHOCTHIO ¥ MarHUTHOH MHAYKIIMEH.

77. HanpsKeHHOCTh MArHUTHOTO IOJIS ¥ pa3MarHUYUBAIOIIEE MOJIE.

78. YcioBue At BEKTOPOB MarHUTHOTO II0JIS Ha IPAHUIE pa3ziena qBYX MarHUTHKOB.

79. @eppoMarHeTUKU 1 UX CBOHCTRA.

80. SIBnenue aMeKTPOMAarHUTHOM HHAYKIKH. 3akoH Papanes.

81. HaykTHBHOCTE KOHTYpa. CaMOHHIYKITHA.

82. BzauMHas MHOYKUHS. DHEPIHs MATHATHOTO TIOJIS.

83. BuxpeBoe anekTpuyeckoe moje. ToK CMeIneHus.

84. Ypasrenus MaxcBeruia Ui SICKTPOMAarHHTHOTO OIS

85. YpaBsuenus MakcBesuia U 9J1€KTPOMAarHUTHEIEC BOJIHEL

86. 'apMoHHUECKHE KONEOaHUS H UX XaPAKTEPUCTHKH.

87. MexanudecKre rapMOHUYECKUE KOIEOAHMsL.

88. YpaBHEeHHE CBOOOJHBIX 3aTyXarOIUX MEXaHWIECKUX KOJIeOaHUM | €ro peleHue.,

89. [IpyxuHHEIH, QU3NIECKHH 1 MaTEMATHIECKIH MAsSTHHK.

90. CpobozHBIe rapMOHIYECKHE KONeOaHus B KOeGaTeIEHOM KOHTYPE.

91. luddepennmansable ypaBHEHUs CBOOOIHBIX 3aTYXalONIMX MEXAHWYECKHX KONEOaHHM H HX
pelIeHus.

92. luddepernuanpaele ypaBHEHAS CBOOOHBIX 3aTYXAIOMIMX 3JIEKTPOMAarHATHEIX KOJIEOaHWH U UX
pEIIEHHUS.

93. MudbdepernmansHoe ypaBHEHHE BRIHYKACHHBIX MEXaHHIECKAX KOJIeOaH M 1 €ro peleHye.

94. [lud depenipansHoe ypaBHEHNE BRIHYKICHHBIX 9JIEKTPOMArHATHBIX KOeOaHHH 1 €ro pelIeHue.

95. AMmuntyaa 1 $hasa BEIHYKICHHBIX (MEXaHHYECKUX U 5JIEKTPOMArHUTHBIX) KoneGanuit, PezoHanc.

96. ITepeMeHHBII TOK.

97. Toxu npH pa3MbIKAHWA U 3aMEIKAHHH TEIH.

98. Pe3onanc TokoB. MOIMHOCTE, BEIACIIEMAs B IIEITH IIEPEMEHHOT0 TOKA.
Paszoen 4. Boansl. I'eomempuueckan u éonnosan onmuxa ( 3cemecmp)

99. BonuoBele mnpomeccel. IIpogonpHBIC M TIONEpedHbIC BONHEL YpPaBHEHHME OETymel BOJHEL
®a3oBast CKOPOCTh. BOTHOBOE ypaBHEHHE.

100. Ilpurnun cyneprnosunuy BoiH. [Taker Bons. ['pynnosas ckopocTb.

101. MaTepdepenuns Bonn. CTosume BOTHEL

102. Muddepernuansroe ypaBHEeHNE SIEKTPOMAarHATHEIX BOJMH. DHEPrHs IeKTPOMATHATHBIX BOJH.
BexTop Ymoga - IToditunra.

103. Bonrosoe ypasrenue. KomiiexcHoe mpejcrasienne cheprueckKux B IIIOCKUX BOJH.

104. Illxana 5MEKTPOMArHUTHBIX BOJH. IIpeMeT OnTHKH. 3aKOHBI reOMeTpudecKol omruky. [Lioc-
KOCTb NaJICHHUS.

105. Ipuanune: INotirenca-Ppererns u epma. Mupaxu. Pedpaxims.

106. IIpusmmn Oepma i 3aKOH OTPaKEHHS.

107. IIpuanun @epMa U 3aKOH IPETOMIICHHS.

108. TTonsapusanus cBera. ECTeCTBEHHBI! U IOJSIPH30BAHHEIA CBET. BHsI nonsgpusanuy. Mornoxpo-
MaTHYHOCTD BOJIH U IIOJIIPH3ALHS.
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109.

110.
111.
112.

113.
114.

115.

116.
117.
118.
119.
120.

121.
122,
123,
124.

125.

Crioco6b1 monsipusanuu. [ToJsSporasl ¥ NoJIpH3aHoHHbIe Npu3Mel Hukons u @yko. 3akoH
Bprocrepa.

T[lonspusarop u anammzarop. CTeleHs mosapU3alyy csera. 3akoH Mamtoca.

Onruyecky akTHBHBIE BermecTBa. OHOOCHBIE KPUCTAILIEL. BpalleHne II0CKOCTH OJISIPH3aIHH.
JlsoitHoe ny4enpenomicHue. [ naBHoe ceuenne Kpucramia. OObIKHOBEHHBIE U HEOOBIKHOBEHHEIE
BOJIHBI B aHU30TPONHBIX KpHCTALIAX.

Ycaopus uaTepdeperimn ceeta. KorepentHocTs 1 MOHOXpOMaTHYHOCTE BOJIH.

BozmoxuHocTs HabmoneHus uHTepdepennuu: onbT IOnra, 6unpusma @pesens, onTHdecKas
cucrema Herorona.

HuTepdepeHiys cBeTa IPU OTPAKEHHH OT TOHKHUX IUTEHOK. [10J10CH paBHOTO HAaKJIOHA ¥ PaBHOM
TOIIIAHEL

Konena Herotona, UaTepbepomerp MalikenscoHa.

Judpaxnns ceera. [Ipuanun Noiiresca-@perens. Meron 300 OpeHers.

Pacnpoctpanenue ceerta B BemecTse. Jucnepcus cBera. DIEKTPOHHAS TEOPHS TUCIICPCHH.
®Qopmyna 3enpmaiiepa. Hopmanbaa v aHOMAaNbHas JUACIIEPCHSL.

TeroBoe H3Ty4eHUE U NOTIIOMEHHE 3JICKTPOMAarHUTHBIX BOJIH BEIIECTBOM. TEIIOBOE PaBHOBE-
cue Ten. AGCOMIOTHO YepHOe Teno. YubTpaduoneroras xatactpoda.

3akons!l Kupxroda, Credana — Bonsrmana u cmemenus Buna.

ITornomarensHast ciocoOHOCTE abCOMOTHO YepHOro Tena. 3akousl Penes — xusnca u Buna.
I'unoresa IInanka. KBanToBas Teopus TemioBoro usnydenus. 3akod [ianka.

KsanToBele cBoiicTBa cBeta. Qorosddexr. OcHoBHBIE 3akoHBEI (oTodddexTa. YpaBHeHHE
OHHmTEHHA.

®otoH. DHeprus u UMIyIsC GoToHa. JlaBenue csera. Ddhdexr Komnrona.

Pasoen 5. Keanmosan pusuxa. Amomuaa puzuxa. @uzuxa amommnozo adpa (3 cemecmp)

126.

127,
128.
129,
130.
131.
132.
133.
134.

135.
136.

Kopnyckyaspro-BoaHOBOR AyammsMm. ['mmoresa me Bpoitnsa. Jlmdpakinus 31eKTpOHOB Ha Kpu-
cTanax.

Hexotopsie cBoficTBa BoiH ne Bpo#ins. [IpencTasienne o cTpyKType MEKPOOOBEKTOB.

Coorromenue HeonpeneaeHHOCTH [ efisenbepra Uis: KOOPAHHAT U UMITYJIbCA (MHCTPYMEHTANb-

HBIA MOJXO[), 3HEPTHA M BpeMeHH. HeBO3MOXKHOCTE OJHOBPEMEHHOIO H3MEPEHUS IBYX BEJIH-

YUH B KBaHTOBOM (pusmKe.

[Tonstre TpacKTOpHH B KBaHTOBOH (u3uke. CoOTHOIIEHHe HeompeneneHHocTH [ eii3enbepra u

CTabMIBHOCTH aToMa. TyHHENBHBIH 3)(GEKT, YCIOBHS eT0 HabIIONCHHMS.

3ajaHye COCTOSHMS KBaHTOBOM dacTUNBL. BonHOBas (YHKIMS, €€ CTATHCTHYECKHM CMBICIL

YciioBue HOPMHPOBKH.

O6mee ypasaerue IlIpemunrepa (monygenne). CobcTBennbIe 3HaUeHus 3Hepruy. CoOCTBEHHEIE

byBKIHA.

Cranuonapnoe ypasrenue lllpemunrepa u ero pemrerne. OCHOBHEIE TONOXeHUS (hrmocoduu

KBaHTOBOH TEOPHH.

Crpoenue atoma. Momems Tomcoma. Omsitel Peseppopma. Monens Pesepbopna. Hecocros-

TEJILHOCTD KJIaCCHYECKOT0 MMOAX0/1a K IIOCTPOSHHIO MOJIEIH aTOMA.

CrexTpanbHble 3aKOHOMEPHOCTH H3ITy9eHHS aToMa BOJOPO/A.

Teopus bopa. [Toctynarer bopa. Onbitsr ®panka u [epiia.

Crextp atoma Bomoposa o teopuu bopa. ITorennuan nonusanuu. Pemenne ypasnenus Illpe-

JUHIepa U JUCKPETHOCTH SHEPreTHYECKUX YPOBHEH 3NIEKTPOHA B aTOME.
IIK - 39

3HaTh METOJIbI TEOPETHYECKOro M SKCNEPUMEHTANBHOTO HCCIeI0BaHui, yMeTs OOHAPYKHBATE 3aBHCHU-
MOCTE MEXTy (QH3MYECKMMHM BEIMYHHAMH, BIAJETh OCHOBHBIMH METOJAMH HAYYHOTO HO3HAHHS,
HCIONb3YEMBIMH B (PU3HKE:

Pazoen 1 @usuueckue ocnoest mexanuxu. Duzuxa mexanuyeckux konebanuii (1 cemecmp)
1. BrIBOZ TaHTEHIHAIBHOTO B HOPMATIBHOTO YCKOPEHHS.
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o

. BEIBOJI OCHOBHOTO YPaBHCHHM JUHAMHKH ITOCTYIIATE/IBHOT'O ABHKCHHA I MaTepI/IaJ'I.BHOﬁ TOYKH.

BEIBO OCHOBHOTO YpaBHEHHUS JUHAMUKHA BpaIaTeIbHOTO JBIKCHHUS U1 MaTepUallbHOM TOYKH.

4. BrIBOI OCHOBHOTO YpaBHCHHA NUHAMHKH IOCTYIATCIBEHOTO ABMIKCHHS I CHCTEMBI MaTepHallb-

o0 ~1 Ov Wn

10.
LL
12.
13,
14.
15.
16.
17.
18.

19.

20.

2L

22.
23,
24,

25.
26.
27
28.

29,
30.
31.
32,

HBIX TOYCK H TBEPOOI'O TEJia.

. BeIBOZ 3aK0OHa COXpaHEHHs MEXaHHYECKOM SHEPIUH.

. BeiBoz1 3aKoHa coxpaHEeHMs] MOMEHTa HMITYJIbCa.

. BeBoz ypaBHEHMI CBS3U MOCTYNATEIHHOTO U BPAIaTEIbHOTO ABMIKCHHMS.
. JoxazarenscTBo Teopemsl lllTeitnepa.

Pazoen 2 Monexynapuaa ¢puzuxa. Tepmoounamuxa (1 cemecmp)

. Pacnpenenenue Makceermna.

Qyuxnus pacnpejenenus. CpenreapudMeTrdecKas ¥ CpeaHEKBaIpaTUIHAas CKOPOCTH MOJIEKYIL.
OKCIepEMEHTAIbHAs IPOBEpKa pacnpeneneHus Makcpemna

3aKOH COXpaHEHMS SHEPTUH B TEPMOIMHAMUKE (3aKPBITHIE CUCTEMEI).

3aKoH BO3pacTaHHsA SHTPOIHH. BTOpoe Havano TepMOAHHAMHEKH.

Kpyrossie nponieccsl. [{uxit Kapuo u ero KITJ]. TemtoBoii gBrraTens ¥ XONOAMUIbHAS MAlIAHA
Paszoen 3. Inexkmpocmamuxa. Ilocmoannwtii mok. Inekmpomazremusm (2 cemecmp)

Pacyer HanpsOKEHHOCTH 3JIEKTPOCTATHYECKOTO IONSA OeCKOHEYHOM pPaBHOMEDHO 3apsKEHHON
IUTOCKOCTH U 3apsKEHHOTO IIapa IpH MOMOIIY TeopeMsl ["aycca.

PacyeT 311eKTpOCTaTHYECKOTO MO OSCKOHEYHON DPAaBHOMEPHO 3apsDKCHHOW IMIMHIPHIECKOM
MIOBEPXHOCTH IIPH IIOMOIIY TeopeMsI [ aycca.

PacueT HaNpsKEHHOCTH JJIEKTPOCTATHYECKOTO MO CHACTEMBI TOYEYHBIX 3apSf0B METOIOM
cynepnosuiui. [Ipumep.

ODJIEKTPUYECKHH IUIONb. PacueT HaNpPsOKEHHOCTH 3JIEKTPOCTATHYECKOTO IIONS JHUIONSA C IIOMO-
OIBEO IPHHIKIIA HAJIOXKEHUS ITOJIEH.

ITpaBuna Kupxroda. [Ipumep pacuyera 31eKTpHYECKHX IeNeH.

Paszoen 3. Inexmpocmamuxa. Ilocmoannstii mox. Snexmpomazinemusm. IneKmpomazHummnsie
Konebanua ( 2 cemecmp)

Pacder MarHWTHOTO MOIS I IPOM3BOJBHOIO MPOBOAHMKA. PacyeT MarHWTHOrO MOJS JUIA
IPSIMOTO TOKa.

Pacyer MarHuTHOro IOJIS JJI IIPOM3BOJBHOIO IIPOBOJHMKA. PacdeT MAarHUTHOro HOJS B IEHTpE
KPYroBOIO MIPOBOJHHKA C TOKOM.

BrramciieHre MarHUTHOTO IIOJIST B MATHETHKAX

Croxenne rapMOHUYECKUX KOJIeOaHMIl OTHOTO H HAIPABJIEHMS U OJMHAKOBOH JaCTOTEL
Croxenue B3aMMHO IEPICHIUKYIIPHBIX KOeOaHuii.

Paszoen 4. Boansl. I'eomempuyeckaa u gonnosan onmuxa (3 cemecmp)

Pacuer unTepdepeHIHOHHO KapTHHEI OT IBYX UCTOYHHUKOB.

Judpaxuys Ha KPyIIOM OTBEPCTHH, HA JUCKE.

Hudpaxnus @payrarobepa (qudpaxums Ha menn).

Hudpaxuuonnas pemerka. Juppakius Ha OLHO-, ABYX-, TPEXMEPHEIX CTPYKTYpaX. YpaBHEHHE
Byneda - Bparros. [TonsTre o ronorpadumn.

Pasoen 5. Keanmosaa ¢puzuxa. Amomunas pusuxa. @usuxa amomnozo adpa (3 cemecmp)
Pemenve ypasrerws IlIpenuarepa s cBOGOIHON YaCTHITEL

Pemenue ypasuernus IlIpenunrepa 1yist 31€eKTPOHA B TIOTEHIHANBHOM SIMe.

Pemenue ypasaenne lIpenuurepa Opy NPOXOXK/IEHHN JACTHIIE! YEPe3 IOTEHIIHATLHENE Gaphep.
Peurenue ypasuenus Illpenunrepa Aist rapMOHHYECKOTO OCIIHLISTOPA.

IIpunosxkenue 2
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TunoBsle 321aHAA K KOHTPOJILHOI pabdoTe
OK-1

3HaTh OCHOBHBIE TIOHATHS, SBICHHA U 3aKOHBI pa3fienos Gu3kKu, yMeTb OOBACHITH OCHOBHBIE Habmonae-
Mbl€e IPUPOJIHBIE SBICHHMS C MO3MLMH QyHaAMEHTATBHBIX QH3MYECKHIX 3HAHMUH, BIafACTh OCHOBHBIMU METO-
JaMH TEOPETHYECKOTO H 3KCTIEPUMEHTAIBHOI'O HCCIIeOOBAHHA Cl)I/IBH‘:IeCKHX ABJICHUH

KonTtpoannas padora Nel. ®Pusnyeckue OCHOBBI KIIACCHYIECKOH MeXaHUKM. MonekynsapHas Qu-
3WKa H TEPMOJHHAMHUKa

10.

¢

12.

Jloaxa mepeaBUraeTcs OTHOCHTENIEHO BOIBI B PEKE CO CKOPOCTHIO V IO YIJIOM G K TEYEHHIO,
CKOPOCTB KOTOPOT'o paBHA #. HaiiTu aGCOMOTHYIO CKOPOCTB JIOJKH W OTHOCHTENBHO Oepera u
ee nepeMelieHie K MOMEHTY BpEMEHH 7.

Touka JBIDKETCS B IUIOCKOCTH X J TI0 3aKOHY X =at, y = B, e B U & — IOJIOKUTENBHBIE
nocrosHHBIE. HalfTu: a) ypaBHEHHE TpaeKTopuH; 0) MOIYIH CKOPOCTH M YCKOPEHHS Kak
(bYHKIMH BpeMEHH; B) YTOJI ¢ MEXKIY BEKTOPAMH @ U V KaK QYHKIIMIO BpEMEHH.

[Tox xakuM yTrJIOM K FOPH30HTY HaI0 OpOCHTH ImapuK, 4TOOB! paguyCc KpUBH3HEI Hadaja €ro
TpaekTopuu ObLI B 8 pa3 0oblle, Y4eM B BEPIIMHE?

VTI0Bas CKOPOCTh BPAMIAIOIIErocs Tela H3MEHSeTCs 1o 3aKoHy @ = 2¢+312. Ha xaxoit yron
IIOBEPHETCS TENO 3a BpeMs {7 = 1¢ 1o £2 = 3¢?

MaxoBHK HauWHaeT BpamaThCs PaBHOYCKOPEHO M3 COCTOAHHWA mokosA. Halimute yroiu, xoTo-
pBIi COCTABIAECT BEKTOP MOJHOIO YCKOPEHH: MI000# TOUKH MaxXxOBHKa C €T0 pPaguycoM B TOT
MOMEHT, KOI'/Ia MaXOBHK CIIE/IaeT EPBHIE 1Ba 000pOTA.

ITo mBrXKymEMycs dCKaIaTopy BBEpPX, OEryT BHH3 [IBa JelIOBEKa: OJUH CO CKOPOCTEIO #; IPY-
ro# — co cKopocThiO nu. IlepBEIi HacyuTan p CTyneHeK, BTOpoi — g cryneHek. Haiitu qucio
cTyneHek N ¥ CKOPOCTh V 3CKaIaTopa.

He6onpmoii Opycok HauWHAET CKOMB3UTH IO HAKIIOHHOM IUIOCKOCTH C YIJIOM HAaKJIOHA O K
ropu3oHTy. KoshduimenT Tperns 3aBUCUT OT BPEMEHHU Kak: 4 = I, TJie Y — IOCTOSHHAs Be-
mauuHa. HaliTu BpeMs, gepe3 KoTopoe OpyCOK OCTaHOBUTCS.

IToe3n Maccel 4 T HAYMHAET ABHTaTHCS CO CTAHIUH TaK, YTO €ro CKOPOCTh MEHSIETCS MO 3aKO0-
HY v = 48, rae S — nyTts. Halinute cymmapHyio paboTy cuil, AeHCTBYIOIUX Ha IIOE3], 32 Iep-
Bhle 10 ¢ mocnie Hagana IBHXCHMUS.

3a KaKoe BpeMsl TEJN0 Maccoi 7 COCKONB3HET ¢ HAKJIOHHOW IJIOCKOCTH BBICOTOH A M yIiioM
HakJIOHA ¢, €CIIH 110 HAaKJIOHHOH IJIOCKOCTH C YIJIOM HakjIoHa f OHO ABHIKETCS PAaBHOMEPHO.
Ba mapuxa U3 OIWHAKOBOTO MaTepualia MagaloT B Bo3ayxe. Jlpuamerp mepBOro u3 HHUX B b
pa3 MeHbIIe quaMeTpa BToporo. Cumras COIPOTHUBICHHE BO3[IyXa MPOMNOPIUOHATLHEIM IIO-
IIEPEYHOMY CEYEHHIO Tejla ¥ KBaJpaTy ero CKOPOCTH, HATH OTHOLIEHHE CKOPOCTEH IapHKOB,
KOTI'JIa OHM JHOCTUTHYT IIOCTOSHHOM CKOPOCTH IMAJCHUS.

W3 BeIcIIe# TOYKM HAKJIOHHOW IUIOCKOCTH JUIMHOH L ¢ yriioM HakioHa 5 6pOcaioT Teio ¢
HaYaIbHOH CKOPOCTBIO Vo HOJ YTJIOM ¢ K rOpu30HTY. Haiitu paccrosHue / BAOMh HAKIOHHOM
IUIOCKOCTH OT TOYKH OpOocaHus 10 TOYKHM ITafeHus, €C/IH H3BECTHO 3HaYeHue Yo (puc. 1.11
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Puc. x 3amaue 1.11
Tenexxa BecoM 20 Kr kaTUThCS 6€3 TPEHHUS IO TOPU3OHTATLHOMY IyTH. Ha TeIexKe JIeKUuT
6pycok BecoM B 2 kH. Koaddumuent tperns Mmexay 6pyckom u Tenexkoit u = 0, 25. B oqun
MOMEHT BpeMeHH K 6pycky Oblna mpunoxkera cuna F; = 20 xH, B apyroit — F> = 2 xH. Omnpe-
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ETATH KaKoBa GY/IeT CHyIa TPEHHs MEeXIy OPYCKOM M TENEXKKOH, ¥ ¢ KaKuM ycKopeHueM Oy-
YT JBHTaThCSA OPYCOK M TeNexKa B 006oux caydasx (puc.1.12

al
<y

Puc. x 3amage 1.12
13. IlxuB pamuycoMm R = 20cM OpUBOIUTCS BO BPAIEHUE IPY30M, IOABENICHHBIM Ha HUTH, 110-
CTEIIEHHO CMAaThIBACTCs CO IIKHMBA. B HadanbHBI MOMEHT HEIIOJBMIKEH, & 3aTEM CTaJ CILyC-
KaTbcs ¢ YCKOpeHHeM a = 2 cM/c?. OnpeneruTs YIIoBYI0 CKOPOCTh IIKMBA B TOT MOMEHT,

Koraa rpy3 npoiner nyts 100 cMm. OnpenenuTs BeTHYHHY H HallpaBieHHe YCKOPEHMS TOYKH
A B 3TOT MOMeHT BpeMenH (puc.1.13).

bl A AL LA A A A A LA

L

Puc. x zamaue 1.13

14. JiBa mapuka U3 OZMHAKOBOrO MaTepHalia IMaJaroT B BO3AyXe. JluameTp mepBoro u3 HHX B b
pa3 MeHbIe auamerpa BTOporo. CumTas CONMpOTHBICHHE BO3[yXa MPONOPIHOHAIBHBIM IIO-

IEPEeYHOMY CEYEHHMIO Tella ¥ KBaApaTy ero CKOPOCTH, HAMTH OTHOLIEHHE CKOPOCTEH [IapHKOB,
KOTZIa OHH JOCTHIHYT OCTOSHHOM CKOPOCTH ITaJICHHUS.

15. Haiitu yckopeHMe g; U gz Macc m; U m2 ¥ HaTSDKCHUE HUTH B CHCTEME, H300paXeHHOH Ha
pHcyHKe (Maccoii 6710k0B, HUTEH ¥ TpeHHeM nperebpeus) (puc.1.15).

g g o

Puc. x 3amage 1.15

16. ITymns maccoit m momamaeT B GaTHCTHYIECKHM MAaSTHHK (TIOABEIICHHBNA Ha HUTH SIOUK C Tec-
KOM) Maccoit M, rne u 3actpeBaer. [Ipy 3TOM MasTHUK OTKJIOHSIETCS OT BEPTHKAIM TaK, YTO
IOJJHUMAETCS Ha HEKOTOPYIO BEICOTY A. HaliTi CKOpOCTH ITylId B MOMEHT y/iapa.

17. C BepxHero ypoBHs HaKJIOHHOM IUIOCKOCTH OJHOBPEMEHHO HAYHHAIOT CKaTbIBAaThCA 0e3
CKOJIBKEHHUS CILTOIIHBIE UIMH/P H INap ¢ OAMHAKOBOM MacCOM U OAMHAKOBBIMHU pajdyCaMH.
Haiiti, oTHOmMEHHE CKOPOCTEH STHX TEN Y OCHOBaHHS HaKJIOHHOH IIOCKOCTH.

18. KoHuyeckuit MasTHHK MacCcO¥ m BpallaeTcs B TOPH30OHTAIBHOM IUIOCKOCTH, OTCTOSINEH Ha
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paccTOSHUMY A OT TOYKH MOABECA C IOCTOSHHOM MO BENMYMHE CKOPOCTHIO. Hadtu dactoTty
BpallleH:ud MasTHHKA.

19. I'panara, neTsinas B TOPH30HTAIBHOM HAIPABIEHHH CO CKOPOCThIO Vo = 10 M/c, pasopsanach
Ha aBe dactu Becom P; = 1 xI' u P2 = 1,5 xI'. CxopocTs 60bIIOr0 KycKa OCTalach MOCIIe
B3pBIBA TOPHU30HTAIGHON U BO3pocia 10 vz = 25 M/c. OnpenenuTs CKOPOCTs U HAIlpaBIIEHHE
IBYDKCHUS MEHBILEI0 KyCKa.

20. Teno maccoit M cockanb3biBaeT 0€3 TPeHHs ¢ HAKJIOHHOM IJIOCKOCTH, YToJl HAaKJI0HA KOTOPOH
o. ITocne Toro, Kaxk T€I0 MPONLIO IMyTh /, ¢ HUIM HEYNPYro CTAJIKUBAETCs JICTSAIIHHA TOPH30H-
TaIbHO IUIACTHKOBBIMA map maccoi m. Ilpu sTom Teno ocraHaBmuBaercs. HaliTH CKOpOCTB
mapa (puc.1.20).

Puc. x 3amaqe 1.20

21. TIlo BHyTpeHHEH IOBEPXHOCTH HONycheprueckoil Jamku paauyca R ckateiBaeTcs 6e3 Tpe-
HHA [MApUK PaguycoM 7, HaYMHAIOIUHM JBM)KEHHE Ha OJHOM Kpar0 ¥ 3aKaHYUBAIOLIHH €ro
Ha ApyroMm. Macca mapuka m, Macca gamku M. Ha cKONBKO CMECTHTCS Yalmka (TpeHHe He
y4uTHIBaTh) (puc.1.21).

b Ci

Puc. x 3agaue 1.21

22. Cuavana Tello MOJHMMAIOT U3 IAaXTHI IyOuHOR /; = R/2 (rne R-pammyc 3emin) Ha mosepx-
HOCTB 3eMJIH, a 3aTeM a BEICOTY /2 = h; = R/2 oT noBepxHocTH 3emid. B Kakom ciydae pa-
6ota Gonbie?

23. Ha mnpaBo#i gamre G0MBIINX PHYaKHBIX BECOB CTOUT YEJIOBEK, KOTOPHI ypaBHOBEIIEH IpY-
30M, IIOJIOKEHHBIM Ha Apyryio gamry. K cepenmne mpaBoro xopomsicia BecoB B Touke C mpu-
Bsi3aHa BepeBKa. Hapymmrcs nm paBHOBecHe, €clid YelOBEK CTOSINMM Ha YallKe BECOB,
HaYHeT TAHYTH 332 BEPEBKY ¢ CHIION F < P nof yriioMm a X Beprukanu? Bec yenoseka P, mmu-
Ha Kopomsicia AB =1 m. Becom BepeBku npenebpeds (puc.1.23).

Puc. x 3amage 1.23
24. JlBa pa3iuYHBIX IPy3a HOABEIIEHEl HAa HEBECOMOMN HHTH, NEpEKUHyYTOH uepe3 610K pagmyca
R, momenT mHepnum KoTOpOro pasex I Biok Bpamaercs ¢ TPEHHEM, IPUYEM MOMEHT CHIIBI
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25.

26.

Lt

28.

29,

30.

31.

X,

33.

34.

35.

36.

37.

38.

TpeHUs paBeH My, W IOCTOSHHBIM YITIOBBIM yCKOpeHHeM w. Ha#Té pasHOCTb HaTsDKCHHH
HHUTH ¢ 00euX cTOpoH O10Ka.

[To HaKJIOHHOH IUIOCKOCTH C YIJIOM HakKJIOHA f§ COCKaIB3bIBAET YIPYroe TEN0, KOTOPOe B KOH-
1€ CIIyCKa YIpPYro YAapsieTcs O CTeHY, NepHeHIUKYIIPHYIO K HaKJIOHHOH IUIOCKOCTH, ¥ CHO-
Ba OJHMMAETCS 10 IUIOCKOCTH Ha HEKOTOPYIO BhIcOTYy A. KoadduuueHT TpeHus MexXmy Te-
JIOM ¥ IIOCKOCTRIO 4. HaliTi mepBOHAYaIBHYIO BEICOTY /1, ¢ KOTOPOH HAYall0 COCKAIb3hIBATE
Teno.

Teno mMaccoit mi, JBHKYINEECS CO CKOPOCTHIO Vi, HCIBITHIBAET HEYNIPYIOE€ COyAapeHue ¢ Te-
JIOM Maccoif my, IBWKYIAMCS CO CKOPOCTBIO V2. YTOJI MEXIy BEKTOpaMH vy M V2. 10 yAapa
paser . HaliTu ckopocTh CyMMapHO# Maccel (m; + my) mociie coylapeHus W KOIHYECTBO
TEILIOTHI, BBIIE/TUBIIEECS IIPU yAape.

[{umHIp, pacloIoKEeHHBIH TOPU30HTATHHO, MOXKET BPAINATHCS OKOJIO OCH, COBIIAAIOIIEH C
ochro mmHApa. Macca mumaazapa 12 xr. Ha mumueap HamoTaly MHYp, K KOTOPOMY IIPHBS-
3amm rupio Maccoi 1 xr. C xakuM yckopenueMm Oyzaer omyckarses rupa? Kakosa cuna HaTd-
JKEHHUs IIHypa BO BPEMsl JBHKEHUS TUpU?

[[lap, ABUraBmMiCS TOPH30HTAIBHO, CTONKHYJICS C HEMOABMKHBIM IIAPOM U IEpenal eMy
64% cBoelt xureTHUecKko# sHeprun. Illapsr abcomoTHO ynpyrue, yoap HOpsMoH, IeHTpajlb-
HBIA. Bo cKoIBKO pa3 Macca BTOPOro mapa 60JIblne Macchl IEPBOro?

UenoBek, CTOABIINH B JIOJKE, CHENAN INECTh IIaroB BAOJIE HEE M OCTaHOBHIICA. Ha cKONBKO
IIaroB NepeABHHYJIACh JIOMKA, €CITH Macca JIOJKU B JiBa pa3a GoJbIle Macchl 9eioBeka?
[Inardopma B BHIE QHUCKA BPAIIACTCS IO HHEPIMHU OKOJIO BEPTUKAIBHOM OCH C 9aCTOTOM 1y =
14 mun "', Ha xparo nnardopmsl cTouT esobek. Korna 4enopex mepemen B eHTp miaTdop-
MBI, 4aCTOTa Bo3pocia 10 nz = 25 muH "', Macca genoBeka m = 70 xr. OnpenenuTs Maccy
mnardopmer M.

Touxa gBUXETCS IO OKPYXKHOCTH pamuycoM R = 4 M. 3aK0H ee JIBFKSHHS BRIPAKAETCSA ypaB-
HerueM s = 4 + B, rne A = 8 Mm; B = -2 m/c?. Ha#iTii MOMEHT BpEMEHH f, KOT/Ia HOPMAIBHOE
YCKOpEHHE TOYKH @n = 9 M/c?, a TaK K€ CKOPOCTh V, TAHT€HITHATBHOE @ H TOIHOE @ YCKO-
pEeHME TOYKH.

Touxa nBUXETCA IO OKPYIKHOCTH paguycoM R = 4 M. 3aKoH ee ABHKEHUS BEIPAXKAETCS ypas-
HenueM s = A + B, rne A = 8 m; B = -2 m/c%. HaiiTh MOMEHT BpPEMEHHU /, KOr/la HOpMaJIbHOE
YCKOpEeHHE TOUKH dn = 9 M/c?, a Tak 5ke CKOPOCTH V, TAHT€HIIUATBHOE ¢; ¥ IOJHOE @ YCKO-
pPEHUE TOYKH.

ITlap cxaTbIBaeTCs C HAKJIOHHOH INTOCKOCTH BBICOTOH 90 cM. Kakyro muiHeliHyro ckopocTs Oy-
IIET KIMETH LIEHTD IIapa B TOT MOMEHT, KOT/ia Iap CKaTHTCS ¢ HAKJIOHHOM IUIOCKOCTH.

[Mlap macco#f m; = 4 Kr OBHXKETCS CO CKOPOCTBIO V7 =5M/C M CTAJIKMBAETCs C IIApOM Maccoi
m2 = 6 KT, KOTOPBIM JIBHKETCS €My HaBCTPEdy CO CKOPOCTBIO V2 = 2 M/c. Cumras yjap nps-
MBIM, IEHTPaIbHbIM, Iaphl OAHOPOAHEIMH, a0COMIOTHO YIPYTUMMU, HAUTH WX CKOPOCTH HOCIE
yzapa.

Paccrosame ot nmopra 4 10 noprta B TeIIoXoAsl, UGBS 10 TEYESHHIO, IPOXOIIT 33 BpEMS { =
5 CYTOK, a 00paTHO (IPOTHB TE€YEHHS) — 3a BpeMs f2 = 7CyTOK. 3a KaKkoe BpeMsi 3TO e pac-
CTOSIHHE MPOILIBIBYT IIOTEL

BenocunemucT exan U3 OJHOTO ropoia B Apyroi. IIepByro IONOBHHY MyTH OH IIPOEXAN CO
ckopocTeio 12 xm/4. Ilocsie 9TOro OH HONOBHHY BPEMEHH MBUTAICS CO CKOPOCTHIO 5 KM/Y.
OnpenenuTs CpeHIOI CKOPOCTH BEJIOCHIIENCTA Ha BCEM Iy TH.

Pakera crapTyer ¢ 3eMIIH BEPTUKAIBHO BBEPX ¢ yckopeHHeM a = B2, rae a = 1 m/c*. Ha Ber-
core hp = 100 xM oT 3emMiH ABHTaTENM paKeTHl BEIXOIAT M3 cTpos. Yepes CKOJIBKO BpEMEHH
(cymTas ¢ MOMEHTa BEIXOZla JBHTaTelnell u3 crpos) pakera ymaner Ha 3emimo? CompoTuBie-
HUEM BO3JlyXa MOXHO IpeHeOpeqs. HauansHas cKOpOCTh pakeTsl paBHA HYIIIO.

UacTHia Maccoil m ABwKeTcs mox aeictsnem crer F= Fo Fo coswt, rie F', w —HEKOTOpEIE
noctosHHbIE. OnpeseNnTe MOT0KEHHE JACTHITE], TO €CTh BHIPA3UTE €€ paiuyc-BeKTOp r(t) Kak
dynxmIo Bpemeny, eciu B HagaubHbI MoMeHT Bpemern £ =0, 7(0)=0u v(0)=0.
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39. Jlpa xopabiist IBHKYTCS CO CKOPOCTSMH V; ¥ V2. TIOX YITIOM @ APYT K Apyry. Halitu ckopocTh

IIepBOTO KOpabIs OTHOCHTENBHO BTOporo (puc.1.39

< oL =
I A
5,

Pruc. x 3amaue 1.39

40. JIoKOMOTHB MAacCEI 71 HAUHHAET JBUTaThCA TaK, 9YTO €TI0 CKOPOCTE MEHAETCA 110 3aKOHY

41.

42.

43.

v = a S, rie a — nocrosHHas, S — myTs. Halinure paboTy Beex cuil, JeWCTBYIOMUX Ha JIOKO-
MOTHB, 32 IIEPBHIE T CEKYH/I ITOCTIe Hadalia JBH)KCHHSL.
Ha Beprmine xinmHa Maccoi m3 = 10 kr pacmionosxeH HeBecoMsbli 610k, Uepes GlOK mepex-
HyTa HEBECOMas M HepacTsHKHMasi HUTh, K KOHI[aM KOTOPO# IPUKPEIUIEHBI IPy35l MacCaMu
m; =1 xr 1 mz = 10 xr. KosaddunuenTs! Tpenus rpy30B m; ¥ mz 0 IJIOCKOCTH KIIMHA COOT-
BeTCTBEHHO paBHbl u1 = 0.2 u y2 = 0.1, a Ko3bduIMEHT TPeHUs KIIMHA 0 TOPU3OHTATBHYIO
HOBEPXHOCTE 43 = 0.3. YIIBl IUIOCKOCTEH KIIMHA C FOPH30HTATLHOM ILIOCKOCTHIO COOTBET-

CTBEHHO paBHEI a1 = 30 “Hoa =60 . Omnpenemuts cuity HaTskeHUs HUTH (puc. 1.42)
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Puc. x 3amaye 1.42
JlBurarens TOPMO3HOH CHCTEMBI Pa3BHBAET CHITY TSATH, IPONOPUMOHATIBHYIO BpEMEHHU: F = -
ki, rne k = const. IIpere6peras TpeHUeM, ONPEIEIIHTH, YePE3 CKOILKO BPEMEHM OT MOMEHTa
BKJIFOYEHWs] TOPMO3HOIO JBUTaTENIsl TENO MACCOR M, Ha KOTOPOM YCTAHOBIIEH TAKOM [(BHTa-
TEJIb, OCTAHOBHUTCA. B MOMEHT BKIIFOYEHHS IBHIATENs CKOPOCTh Tejla COCTaBIIsLIa vo. CuuTars,
YTO Macca JBUTaTelsi MHOTO MEHBINE MACChI TeJIa.
Ha nnatpopme, IBmKyImmelcs ¢ HEKOTOPOR CKOPOCTBIO V;, 3aKPEIUIEHO OpYIHE B TOPH30H-

TaBHOM IUIOCKOCTH TOX yriom 60 K HANpPaBNEHMIO CKOPOCTH ABEUKEHHS. Macca ruiat-
(opmsl ¢ opymmem 15 ToHH. Opynue CTpenseT CHAPSAOM, BEUIETAIOLIEM CO CKOPOCTBIO V2 =
900 m/c, macca xotoporo 200 kr. Ha cKOIBEKO U3MEHHTCS CKOPOCTE MIaT(OPMEI B PE3yIIBTATE
BBICTpena (puc.1.44).
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45.

46.

47.

48.

49.

50.

31.

Puc. x 3amaue 1.44

YacTrla COBEPIIMIA IIEPEMEIIEHIE TI0 HEKOTOPOH TPAEKTOPUH B INIOCKOCTH X) 3 TOYKH / C
pamiyc-BEeKTOPOM F1 =i+ 2j B TOuKy 2 ¢ pagmyc-BeKTopoM I = 2i — 3j . IIpu 3TOM Ha HEE
NeAcTBOBaNM cuibl, oaHa U3 KoTopex F = 3i + 4j. Haiitu paboty, KOTOpYIO COBEpIIHIIA CHlIa
F.

Yenosek, CUOANIMIA B ToaKe, GpocaeT kameHs mox yriaom 60  k ropu3oHTy. Macca xamas 1
Kr, Macca yenoseka u noaxu 150 xr, HauanpHas ckopocTh kamHEs 10 M/c. Ha xaxoMm paccros-
HHH OT JIOJKH OyleT KaMeHb B MOMEHT TIaJICHHS B BOJIY.

Kuneruyeckas 3HEprus YacTHIBl, JBIIKYIIEHCS 1O OKPYXXHOCTH paiuyca R, 3aBUCHUT OT
npoinennoro nyTH S 1o 3akory Ex = aS? rie a- nocTosHHas. Haifure MOMYyIb CHIIbL, A€H-
CTBYIOULICH Ha YacTHILy, B 3aBHCHMOCTH OT S.

Yenosek Maccol m = 60 Kr, CTOAIINH Ha Kparo ropu30HTaNbHOM wiaTGopMel paguycoM R = 1
M u Maccoit M = 120 xr, Bpainaercd 0 MHEPIMM BOKPYT HENOABHXKHOM BEPTHKAIBHOH
ocd ¢ wgactoroit n;= 10 mMuH ~'; mpoxommT X ee merTpy. CunTas mIaThopMy KPyribM OIHO-
POIHBIM OHCKOM, a 4eJoBeKa — TOYeYHOH Maccoil, onpenenute paboTy, COBEpIIaeMYIO YeI0-
BEKOM IIpH MEPEXO0/ie OT Kpas IUIaTGOpPMEI K €€ IIEHTPY.

OnuH KoHEIl BepTHKAIBHO PACIIONOKEHHONW HUTH 3aKpeIuleH B HeKOTopo# Touke O, a apyroi
HaMOTaH Ha CIUIOINHOH Y3KHH UIHHIP (IHCK) MaccoH m = 10 xr u pagaycom R =10 cm.
Ompenenure ycKOpeHHE LIEHTpa Mace IMWIHH/PA U CATY HATSOKeHWs HATH. HUTH HeBecoMa u
HEpacTsHKAMA.

C BepmmHSBI noMycdepsl CKONMB3UT maiiba Oe3 Tperus. Jlokas3ars, 9To maiiba OTOpBETCs, HE
JIOX0Jis1 10 ropu3oHTanbsHOro nuamerpa AB (puc.1.50).
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Puc. x 3amage 1.50

JepeBsHHBIN CTEepKeHb, Maccoi M = 6 Kr u JumHOM / = 2 M, MOXKET BpaIlaThCs B BEPTH-
KaJIbHOH ILTOCKOCTH OTHOCHTENIFHO I'OPH3OHTAJIBHOM OCH, IMpoxoismei depe3 touky O. B
KOHEI[ CTEp)KHS MONajaeT Mmyss Maccolt mp = 10 r, meTeBmas co ckopocTsio vo = 10° M/c,
HanpasJieHHas NEPICHIUKYIIPHO CTEPIXKHIO U OCH, M 3acTpeBaeT B HeM. ONpelenuTs KuHe-
THYECKYIO SHEPTHIO CTepKHS mocie yxapa (puc.1.51).
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Puc. x 3agaue 1.51

24



52. OpuH KOHEI| BEPTHKAIBHO PACIOJIOKEHHOM HUTH 3aKpeluieH B Touke O, a npyrod HamoTaH
Ha CIUIOIHOMN y3Ku# mumaap (auck) maccoit m = 10 xr u paguycom R = 10 cm. Onpezernure
YCKOpEHHME IIEHTpa MacC W CHIy HAaTsDKeHMs HuTH. HuTh HeBecoMa M HeEpacTLKUMa

(puc.1.52).

LSS I AP LPESILT

O

Puc. x 3amage 1.52

Konrponsnas padora Ne2. DnexkrpocraTruka. IlocTogHABIA 3IeKTPHIECKHH TOK. JJIEKTPO-

MArHeTH3M.

53. B Bepmmnax KBajpaTta HaXxOISTCA OAMHAKOBEIE 3apsAdbl ¢; = ¢2 = g3 = ¢4. Kako# oTpuna-
TEIBHBINA 3aps/l ¢ HY)KHO IOMECTUTH B IEHTPE KBajpara, 4ToObI CHIa B3aHMHOIO OTTAIKHBA-
HUS TIOJIOKUTENIBHEIX 3apsAa0B Obl1a ypaBHOBEIICHA CHJION MPUTSDKEHUS OTPULATEIBHOTO 3a-
psana?

54. DNEeKTPOH ¢ HajaubHOH CKOPOCTBIO Vo BIIETEN B OJHOPOIHOE JIEKTPHYECKOE IOJIE HAMpS-
KEHHOCTBIO E. BekTop HadalbHOHW CKOPOCTH NEPIEHIWKYISIPEH ITHHUSM HampsKeHHOCTH
SIEKTpUYecKoro nmoid. OnpenenuTs: 1) cuily AeHCTBYIOMIYIO Ha 3JEKTPOH; 2) YCKOpEHWE,
IpHOOpeTaeMoe NEKTPOHOM; 3) CKOPOCTh 3JIEKTPOHA Yepe3 BpeMs 7.

55. TNorenuman moms, co3xaBaeMOro HEKOTOPOH CHCTEMOM 3apsifioB, 3aBHCHT OT KOOPIHHAT IO
3aKoHY: @ = a (X’ +)%) - bz, Te a 1 b moNoKUTENBHEIE KOHCTARTHL. Haifmure BEKTOD HaIps-
KEHHOCTH 101 E ¥ ero MOIyJib.

56. JlBe TOHKHE KOHIIEHTpHYECKHE MeTalmmdeckue chepsl paauycamu R, , ¥ Rz (R;< Rz ) umeror
sapsanel g/ = 10 MxKi u g, = 20 MxKu1, coorBercTBeHHO. Haliute cuiny, AefcTBYIOMYIO Ha
3apan g = 1 aKn, Haxomsmutics Ha paccTosiHuu g = 10 cM oT meHTpa chep (a > R»).

57. 3apsan g paBHOMEpPHO paclpeleneH o chepudeckoit moBepxHocTH. Kakyro CKOpocTs HAmo
COODIIUTEL TOYEYHOMY 3apsany, YACTBHBIM 3apsa KOTOPOrO PaBeH ¢, B HAIPABJICHHH, TIEPIEH-
IUKYJSIPHOM IIPAMOM, COETUHSIOMEN HEeHTp chepudeckoil MOBEPXHOCTH C TOYEUHBIM 3apsi-
IoM, d9ToOBI OH Hayajl BPaIlaThCs IO OKPYXHOCTH pamuycoM R. OOBEKTHI HaXomaTcs B Ba-
KyyMe.

58. Tomkumii crepxenb uHHEI 20 CM PaBHOMEPHO 3apsDKEH C JIMHEHWHOM IJIOTHOCTBIO 3apsaia
=20 mKu/m. Ha npomoipkeHnu OCH CTepXKHS Ha paccTOSTHEA 10 ¢M OT ero KOHIa HaXOUuTCs
Toueunsli 3apsax 10 mKi. Hatinure cumy B3auMoaeHcTBYS 3apsSDKEHHOTO CTEPIKHS ¥ TOYESUHO-
o 3apsija.

59. K macTmHaM mIockoro KOHAEHCATOpa, PACCTOSHIE MEXIY KOTOPHIMHE 3MM, IPUJIOKEHA pas-
HocTh moreHnuanos 1 kB. Ilocne oTkmOYeHMs KOHIECHCATOpA OT MCTOYHHKA HANPSDKEHUA,
€ro 3aIOJIHSIOT JUIIEKTPHKOM (¢ = 7). HaliTh moBepXHOCTHYIO IUIOTHOCTh CBS3aHHEBIX 3apsi-
ZIOB TUAIIEKTPHKA.

60. Ha ToHKOM KOJIbIle paBHOMEPHO PACIpesieNieH 3apsi C JIHHEHHOM NI0THOCTRIO 3apsaja 7. Pa-
muyc xKonblia R. Ha cpequHHOM nepneHauKyape K INIOCKOCTH KOJIblla HAXOMMWTCS TOYEUHBIH
3apsan g. OnpenenuTs crily F, AeHCTBYIONIYIO Ha TOYEYHEIH 3apsi]] CO CTOPOHEI 3apPSXKEHHOTO
KOJIbLia, €CIIM OH yJaJIeH OT LjeHTpa Koibla Ha: 1) a; < R; 2) a; > R.

61. Tonkas kKBampaTHas paMKa PaBHOMEDHO 3apspKeHa C JIMHEHHOM INIOTHOCTEIO 3apsiya 7. Ompe-
JIEJIATH IOTEHIHAN IT0JI B TOUKE IEPECeUCHUS IUaroHamen.

62. DnexTprdeckoe oe 00pa3oBaHo MOJIOKUTEIBHO 3apsHKCHHON GECKOHETHO UTHHHON HHUTHIO
C TMHEHHOH MIOTHOCTHIO 3apsfa 7. HalijuTe CKOpOCTh, KOTOPYIO MOIYYUT SJAEKTPOH MaccChl 7
U 3apsjia e o] ACHCTBUEM 11015, NPHOIM3UBIINACE K HUTH C PAaCCTOSHHUSA I'1 A0 PACCTOSHUS 72
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63. Toukuil CTEpXKEHb COTHYT B IOJNYKOJBILO M 3apsDKEH C JIMHEHHOH INIOTHOCTBIO 3apsna 133
HK1/mM. Haiimure paboTy, KOTOpYIO HaJ0 COBEPLIMTH, 9TOOBI IepeHecTH 3apan 6,7 BK u3
[EHTpa KPHBH3HEI IIOIYKOJIBbIA B OECKOHEIHOCTS.

64. Haiimure paboTy (Ha eOUHMIY JIMHEBI), KOTOPYIO HYXKHO COBEPIINTH, YTOOBI COMM3UTEL IBE
OJHOMMEHHO 3apsyKCHHBIC JUIMHHBIC MapaulenbHble HUTH 0T paccTosHus 20 cM mo 10 oM
Mexnay BEuMmH. JInseiHas mI0THOCTE 3apsanoB Kaxmod autr 3 MxKi/Mm, In 0,5 =- 0,69.

65. Kakas cuna 6yner nelicTBoBaTh Ha CBOOOMHBINA IHIONG, 3JCKTPUYCCKHE MOMEHT KOTOPOTO
PaBeH p, €CIIM OH PACIOJIOXKEH Ha PacCTOSTHUHM [ OT TOYESYHOro 3apsija g (CUUTaTh IUIEHO JIU-
IIOJIs1 3HAYUTENBHO MEHBIIE /).

66. Ilone 06pa3oBaHO TOYEYHBIM JHUIIOJIEM C IIEKTPUIECKUM MOMEHTOM p. OIpeNenuTs pa3sHOCTh
noTeHnuanoB U IByX TOYEK TOJIS, PACTIONOKEHHBIX CUMMETPHYHO OTHOCHTEIBHO JUITONS Ha
€ro OCH Ha PacCTOSHUH 7 OT LeHTpa gunois (v > [).

67. HaliTu 9MCIIO CHITOBBIX JIHMHHH HANpPSHKCHHOCTH 3JIEKTPOCTATHIECKOTO IOJs, MPOHHU3BIBAK0-
muX OOKOBYIO IIOBEPXHOCTH IIPSIMOr0 KPYTOBOTO HMJIMHIpPA BBICOTOH /4, HMEIOLIEr0 Pamuyc
OCHOBaHHM 7, €CIIM Ha €r0 OCH Ha PAaBHBIX PAaCCTOSHAAX OT OCHOBaHHS HaXOJUTCS TOYECYHBIH
3apsn g. LlumueAp HaXomuTCs B BaKyyMe.

68. IloBepxHOCTHAs IIOTHOCTH 3apsA/a OECKOHEUHOH paBHOMEPHO 3apsDKEHHOMN IIOCKOCTH PaBHA
d. OnpezenuTh HOTOK BEKTOPa HANPSDKEHHOCTH Yepe3 MOBEpPXHOCTH cepsl AUaMeTpoM d,
paccexkaeMoH 3TOH IIIOCKOCTHIO TIONOJIaM.

69. Ornpenenuts YKCI0 CHIOBBIX IMHHM HANPSHKEHHOCTH 3JIEKTPOCTATHIECKOTO TOJA IPOHU3HI-
BaIOLIUX OOKOBYIO TIOBEPXHOCTH KPYTOBOTO KOHYCa BEICOTOM /1, IMEIOMETO pajuyCc OCHOBA-
HH 7, €CJI Ha €ro OCH Ha PaBHBIX PACCTOSHHSAX OT BEPIIMHBI M IEHTPA OCHOBAHHUS HAXOIMT-
cs 3apsn q. Konyc HaxonuTes B BakyyMe.

70. K Garapeu ¢ 5.0.c. ONKTIOYEHE! 1IBa IUIOCKUX KOHIeHcaropa emxoctsamu C; u Cz. Ompene-
JUTH 3aps/l ¥ HaIPsDKEHHWE Ha INIaCTHHAX KOHJICHCATOPOB IIPH IOCJIEIOBATENHHOM ¥ Iapall-
JIETBEHOM COCIUHEHHSIX.

71. JIsa xonnencaropa eMkocTh0 C; U C> COeIMHEHE! OCIEOBATEIBHO U MOMKIIFOYEHE! K HC-
TOYHHKY 9.0.c. HanpshkeHHeM U. Bo CKONBKO pa3 W3MeHWTCS HalpsDKEHHE Ha KOHIEHCATO-
pax, ecyiu NepBbIH KOHICHCATOP OIyCTUTH B IH3JIEKTPUK C OTHOCHTENBHOM TU3IEKTPHIECKOM
IPOHUIIAEMOCTEIO 7.

72. Tpu pesucropa ¢ conpotusiaeHusMA R; =6 Om, R2=4 Om u R; = 2 Om, a TaKKe HCTOUHHK
TOKa C 3.0.C. = 2,2 B coeMHEHHI KaK [OKa3aHO Ha pucyHKe. ONpeneauTh 5.0.¢C. HCTOYHUKA,
KOTOPBIH HaJI0 BKIIIOYMTH B IEMb MEXIY TO9kaMH A ¥ B Tak, 9T00E! B IPOBOAHHKE COMPO-
THBJICHHEM R3 1m1en ToK cuiiodl I3 = 1 A B HalpaBIeHHH, YKa3aHHOM CTPENKoi. BHyTpeHHH-
MM CONPOTHBIIEHHAMH HCTOYHHUKOB TOKa peHebpeds (puc.72).

€

Puc. x 72
73. OmnpenenuTs CHIy TOKa B POBOJHUKE COIPOTHBICHHEM R3 H HanpsokeHue U Ha KOHIAx

3Toro npoBoxHuKa, ecmu U;=6B, U>2=8B, R;=40Mm, R>=80M, R;3=60m. BayT-
PEHHHM COTIPOTHBIICHHEM HCTOYHUKOB TOKa IpeHeOpeds (prc.73).
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75.

76.

i,

78.

79.

80.

81.

82.

Puc. x 3amaue 73

ITone co3mano ABYMS paBHOMEPHO 3apsKEHHBIMU KOHIEHTpHUYeCKUMHU chepamu R; =5 cM H
R> =8 cm. 3apsmer cdep coorBercTBeHHO paBHEI ¢; = 2 HKm, ¢2=-1 uKin. Onpenenure
HaNpPsHKEHHOCTD IEKTPAYIECKOr0 IOJIL B TOYKAaX, JIEXKAIIWX OT IIeHTpa cdep Ha paccTos-
HuUsX 1) r1=3cMm ; 2)r2=6c¢mMm; 3)r3=10 cm. ITocTpoiiTe rpaduk 3aBUCUMOCTH E(F).

Koaxcuanbuble aucku pamaycamu R/= 10 cmm  R2=5 cM pacmioo)XeHbI Ha PacCTOSHUE d =
2,4 MM apyr ot apyra. JIUCKH 3apsDKEHBI PABHOMEPHO C ITOBEPXHOCTHOM IIOTHOCTHIO, PaB-
HoM d = 20 MxKi/M?. OnpenenuTs CHITy 3MeKTPHYECKOTO B3aNMOIeHCTBHS JUCKOB (pHC.76).

Puc. x 3amage 76

JIBe mIoCKOmapaiuIeNbHble IIACTHHEL IWIomaasio mo 200 cM? Kaxmas pacIoNOKeHBI FOPH-
30HTaNbHO. Bepxnsad miuactruHa 3akpemneHa. Kakyro pasnocts notenmuanos U Hago IPHIO-
JKHTH K 3TUM IUIACTHHAM, YTOOBI HIDKHSS YAEPKUBAIAaCh B pABHOBECHH Ha paccTosauH [ = 0,5
CM OT BEpXHEH IIaCTHHEL, eciH e€ Macca m = 4 r? Kaxoe 310 Oynet paBHOBecue?

HaliuTe KOMMYECTBO TEIUIOTHL, KOTOPOE BEIAENHMTCS B IIPOBOJHUKE COMPOTHBIEHHEM 75 OM
IpH IPOXOXICHUH Yepes Hero 3apsna 100 Kii, ecii Tox B IpOBOHUKE PABHOMEPHO YOBIBAET
no Hyns B Tedenue 50c.

Cuiia TOKa B IpOBOIHHKE CONpoTHBIeHHEM R = 120 OM paBHOMepHO Bo3pactaeT oT Ip =0
00  Imax =5 A 3a Bpems ¢ = 15 c. OnpenenuTe BBIIENHUBIIEECS 332 3TO BPEMs B IIPOBOIHUKE
KOJIHMYECTBO TEILIOTHL

JlaHb! YeThIpe 37eMeHTa ¢ 9.4.c. 1,5 B 1 BHyTpeHHEM CONpPOTUBICHHEM r = 0,2 Om. Kak
HYXHO COC[MHUTH HTH 3JIEMEHTHI, YTOOBI IIOIyIHTh OT cOOpaHHOl GaTaper HaubGOIBIIYIO CH-
Jy TOKa BO BHEIIHEH 1enu, umeromel conporusienne R = 0,2 OM? Onpenenire MakCHMaIb-
HYIO CHIIy TOKa

Tox BachleHns IpA HECAMOCTOSTENBHOM paspsifge [rnac = 6,4 mA. Haiftu umciio map HOHOB,
CO3/1aBa€MBIX 32 1 ¢ BHEIIHHM HOHH3ATOPOM.

Kax m3meHHTCS EMKOCTB ILTOCKOTO KOHIEHCATOPA, €CIIM €r0 IOMECTHTH B METALIHYECKYIO
KOpoOOYKY, CTEHKH KOTOPOH yHaNeHb! OT IUIACTHH Ha PACCTOSHHE, PABHOE PACCTOSHUIO MEX-
Iy HuMu. Bimsauem xpaép npene6peds (puc. 82).
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83.

84.

85.

86.

87.

Pyic. x 3amayge 82

[Tnockuit KoHAEHCATOP 3apspkeH 0 pasHocTH noteHmmanos U = 100 B. Onpenenute pa-
00Ty, KOTOPYIO COBepIIaT CHJIBI IIOJIS IpH NepeMentennu 3apsna g = 0,52 MxKo u3 Togku A
B TOouKy B (puc.83).

f"’ /-’_\\ -h\\"
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Puc. x 3amaue 83

ITo npsimomy memroMy poBoxy mmuasl L = 1000 M u cevenus S = 1,0 MM® TedeT HOCTOSH-
BelM TOK [ = 4,5 A. Cunras, 9To Ha KaXIBIH aTOM MeIM IPHXOIUTCS OJHH CBOGOIHEIH 371eK-
TPOH, HAWTH: &) BPeMs, 338 KOTOPOE 3JIEKTPOH IIEPEMECTHTCS OT OJJHOTO KOHIIAa IIPOBOA 0
apyroro; 6) cymMmy 37MeKTPHYECKHX CHJI, JSHCTBYIOMIMX a3 BCe CBOOOIHBIE SIEKTPOHEI B
JAaHHOM IIPOBOJE.

B nenTpe nomycdepsl, paBHOMEPHO 3apsUKEHHOMN JEKTPUYECTBOM C TIOBEPXHOCTHOH IJIOTHO-
CTBIO 3apsfia d, PacToNOXKeH CBOOOIHO OPHEHTHPOBAHHEINA TOUEUHEINH AUIIONE C 3JEKTpHYe-
CKHM MOMEHTOM Pe. OIIpeieMTh NEPHO] €r0 MaJbIX KOJIeOaHU OTHOCHTEILHO OCH, IEPIeH-
OUKYJSIPHOM OCH CHMMETpHH HONyc(epsl. MOMEHT HHEpPIHMH IHUIONS OTHOCHTEIBHO OCH
BpalllCHUS PaBeH J.

K Garapee ranmsBaHHYeCKHX 3JEMEHTOB YEpe3 PE3UCTOP ¢ IEPEMEHHEIM COTPOTHUBIECHHEM R
MONK/IIOUEH BONBTMETP. Ecim R yMeHBIIMTE BTpOE, TO IOKa3aHWS BOJBTMETPA BO3PACTyT
BBOe. BO CKOJNBKO pa3s M3MEHSATCS NOKa3aHHsS BOJNBTMETDPA, €CIA R YMEHBIIUTCS 10 HYIS
(puc.86)?

] o) e
Ry R
)5

Puc. x 3amaye 86

Ha pucynke 3.4.¢. pasaa 2 B, Ry = 60 Om, R> =40 Om, R3 = R4 =20 Om u R.= 100 Om.
Omnpenenure cuny Toxa [, gepes ranpsaHomerp (puc.87).
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Puc. x 3amaue 87

88. HailimuTe KOMMYECTBO TEIUIOTHL, KOTOPOE BBIACIUTCS B MIPOBOJHUKE CONMpOoTHBICHHEM 75 OM
IIp¥ MPOXOXKAeHUH depe3 Hero 3apsaa 100 Kii, eciu TOX B IPOBOJHHAKE PABHOMEPHO yObIBaeT
J0 HyJs B Tedenue 50 c.

89. DnexTpocraruyeckoe 1mosie 00pa30BaHO JABYMs MapaieNbHBIMH OECKOHEUYHBIMU IIJIOCKOCTS-
MH, 3apsUKEHHBIMH Pa3HOMMEHHBIMH 3apsijiaMH ¢ OOMHAKOBOH IO BEIWYWHE ITOBEPXHOCTHOM
IUIOTHOCTBIO 3apsna. PaccTrosHue MeXIy IIOCKOCTSMH paBHO d. OOBSCHUTH, HA KaKOM pH-
cyske (puc.89) pacmpeneneHue HaNpsDKEHHOCTH E IONS BAOIB OCH X, IEPIEHIUKYIIPHOM
IJIOCKOCTSIM, TIOKa3aHO NPaBUIBHO H IIOYEMY.
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Puc. x 3amage 89

90. B HGKOTOpOﬁ obactu IIPOCTPpaHCTBa CO3JaH0 ICKTPOCTATHYCCKOE TI0JIE, ITIOTEHIIHATl KOTO-

. B
poro onrceBaercs pyakimeit p=3%" X", Kakoe Hanpasjenue GyaeT UMeTh BEKTODP Hampsi-
JKEHHOCTH 3JIEKTPHYECKOTO IIOJI B TOYKE IIPOCTPAHCTBA, IIOKa3aHHOM Ha pucyske (puc. 90).

Ob6bsicHUTE TOYEMY.
‘1

Puc. x 3amage 90
91. Toueunsre 3apsaasl 01 = 20 MxKi, O» = - 10 MxKir HaxomsiTes Ha pacCTOSIHUA d = 5 CM APYT
ot apyra. OnpenenuTs HaIpsHKEHHOCTH MO B TOYKE, YAATEHHOH Ha r1 =3 CM OT IEPBOTO H
Ha r2 = 4 cM 0T BTOpOro 3apana. OnpenemuTs Taioke cuwiy F, JeHCTBYIOUIYIO B 3TOM TOUKE Ha
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ToyeuHsl 3apsan O = 1 MxKiL.

92. ToHkuit cTepxeHb LUHOU [ = 20 cM HECET PABHOMEPHO PaCIpeeICHHbIN 3apsiy 0
= 0,1 MxKi. OnpeienaTs HaupsDKEHHOCT £ SIEKTPHYECKOro IO, CO3aBaeMOro pacupesie-
JIEHHBIM 3apAoM B TOYKe A, Jexaineil Ha OCH CTepXHsS Ha paccTosHud a = 20 cM oT ero
KOHII.

93. JIpa Toueunsx 3apsaa O1 = 6 5K, 02 = 3 uKi HaxozxsTes Ha paccTosHuE d = 60 cM IpyT OT
npyra. Kakyro paboTy HEOOXOMMO COBEPIIATH BHEITHAMH CHJIAMH, YTOOB! YMEHBIINUTE pac-
CTOSTHHE MEX/Y 3apsiaMy BABOE?

94. TIsummaKka Maccod m = 200 Mxr, Hecymas Ha cebe 3apsn O = 40 vKI, Buerena B aJieKTprye-
CKOE TIOJIE B HANPABJICHMH CHJIOBBIX JmHui. [Tocie MpoXoXAeHHs pa3sHOCTH HOoTeHuranos U
= 200 B npumiHKa EMETa CKOPOCTE v = 10 M/c. OnpenenuTs CKOPOCTh Vo IBUIMHKH
JI0 TOTO, KaK OHa BJIETENA B IIOJIE.

95. Konpencaropsl emxocTsio C1 = 5 Mx® u Cz = 10 Mx® 3apspxens! Ao Hanpsoxenuit U = 60 B
u U2 = 100 B cootseTcTBeHHO. OnpenenuTs HanpshkeHHe Ha 00KIakax KOHIEHCATOPOB I10-
Clle ¥X COeqMHEHMs 00KIaKaMy, UMEIOIUMY OJHOMMEHHBIE 3apsIbL.

96. Karymika u aMnepMeTp COSIMHEHB! OCIEI0OBAaTEeNBHO B IIOKIIOYEHE! K HCTOUHUKY ToKa. K
KJIeMMaM KaTyIIK{ IPUCOeIMHEH BOIBTMETD C CONPOTHBIeHUEM » = 4 kKOM. AMIepMeTp Io-
xa3pBaeT cuiry Toka [ = 0,3 A, BonsT™meTp — Hanpspkenue U = 120 B. Onpenenuts conpoTus-
nenre R xarymkd. OnpeneuTs OTHOCHTENBHYIO IIOTPeITHOCTE &, KOTopas OyJaeT nomyieHa
[pH H3MEPEHHH COIPOTHBICHHS, €CIIH NIpeHeOpedh CHUIIOi TOKa, TEKYIIEro 4epe3 BOIbTMETP.

97. 3a Bpems ¢t = 20 ¢ npu paBHOMEPHO BO3pacTaBpIIei Cuie TOKa OT HYJIA OO HEKOTOPOIo MakCu-
MyMa B IIPOBOJHUKE COMPOTHBICHUEM R = 5 OM BBIZEIMIOCH KOJUYECTBO TEIIOTH O = 4
kJx. OnpenenuTs CKOpOCTh HapacTaHWs CHIBI ToKa. J[Ba OECKOHEYHO MIMHHBIX IPSIMBIX
IIPOBOMA CKpelleHs! mo mpsaMbiM yrioM. Ilo npoBonaukaM TekyT Toku cunoit [; = 100 A u >
=50 A. Paccrosaue mexnay npoogaukamu d = 20 cMm. OmnpenenuTs HHAYKIAIO MarHUTHOTO
TOJIA B TOUKeE, JieXKamei Ha cepeiHe 00IIero nepuesIuKyIipa K POBOIHHKAM.

98. Ilo TOHKOMY MPOBOJHUKY, H30THYTOMY B BHJE IPABIILHOIO INECTHYTONLHHKA CO CTOPOHON
a =10 cm, uner Tox cuioil /=20 A. OnpenenuTs MarHATHYIO HHAYKIHIO B IEHTPE IIECTH-

YTOJIbHHUKA.

99. Ilo KOHTYpY B BHE PaBHOCTOPOHHETO TPEYIOJbHMKA HAET TOK CHIIOH I=50 A. Cro-
poHa TpeyroibHuKka a = 20 cM. OnpeaenuTh MarHUTHYIO MHIYKIHIO B TOYKE NEpPEeceYeHNUs
BBICOT.

100.IIo pByM IUIMHHBIM IapajUIeIbHBIM IIPOBOJAM TEKYT B OJIMHAKOBOM HAalpaBJICHUU TOKH CH-
noit I; = 10 A u [ = 15 A. PaccrosHre MeXIy IIPOBOINAMH a = 10 cm. Onpenenuts

HaIPsSDKEHHOCTh MAarHUTHOT'O B TOYKE, YAIEHHOH OT IEPBOTO IMPOBOJa Ha 7 = § CM H OT BTO-
poroHa r2=6cM.

101.ITo aByM IIHMHHBIM IapajUIeIbHBIM NIPOBOJAM, PACCTOSHHE MEXIY KOTOpsIME d = 5 cM, Te-
KyT oauHakoBele Toku [ = 10 A. OnpenenuTs MHAYKIUIO U HANPSHKEHHOCTH MAarHUTHOIO
IIOJIA B TOYKE, YOAIEHHOM OT Ka)KAOro IMPOBOAA HA PACCTOSHUM 7 = 5CM, €CJIH TOKH TEKYT: a)
B OJMHAKOBOM HallpaBlieHHH; 6) B IPOTHBONOIOKHBIX HAIPaBICHHSAX.

102.1To npoBOAHHKY, COTHYTOMY B BHE NPAMOYTOJbHMKA CO CTOPOHAMH a=8cmu b=
12 cm, Teget cunoit I = 50 A. OnpenenuTs HaupsDKEHHOCTH M MHIYKIIAIO MarHUTHOTO TIOJIS B
TOYKE IIEPECEYCHHS JHaroHaneil IpsIMOyTOIbHUKA.

103.IIpoToH BieTEN B MArHUTHOE I10JIE€ NEPICHAMKYIIPHO JIMHUSIM MHAYKIMH U ONHCA AyTy pa-
maycoM R = 10 cM. Onpenetuts CKOPOCTh IPOTOHA, €ClIH MarHuTHas uaaykmus B =1 Tn.

104.251eKTpOH B OXHOPOAHOM MarHUTHOM IIOJIe OBIDKETCS II0 BUHTOBOH JIMHUHM paguycoM R =35
cM u maroM A = 20 cM. OnpeieTuTs CKOPOCTE 3JIEKTPOHA, €CIIH MarHuTHas HHAyKnus B = 0,1

MTiI.
105.1To nBy™M mapajuieIbHBIM IPOBOJAM JUIMHON [ = 3 M KaXIbIH TEKYT OJAMHAKOBBIE TOKH CHIIOH
I=500A. PaccrosHue MeXAY IIPOBOJHUKAMHU d =10 cM. OnpenenuTs CHITy B3au-

MOJEHCTBUS MMPOBOIHHKOB.
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Koutpoasnas paGora Ne3. Onruka. KBantoBass Mexanuka. OcHOBLI aTOMHOH U SIIEPHOM
buzukn

106.I1tocKkonoNApH30BaHHBI MOHOXPOMATHYECKUM IIyJOK CBETA MaJaeT Ha IOJIIPOH]I H IIOJHO-
CTBIO UM racuTcs. Koraa Ha myTH IMydKa IOMECTHIIN KBapIEBYIO IUIACTHHY, HHTEHCHBHOCTS [
IydKa CBETa IOCJe MONIPOU/a CTala paBHOM MONOBHHE HHTEHCUBHOCTH IIydKa, IaIarolero
Ha mojstpoun. OnpenenuTs MUHEMAIBHYIO TONIIKHY KBapleBo¥ IacTHHKH. [lornomennem
U OTpa)XKEHHEM CBeTa MosspouaoM mpeHebpeys. [locTosHHYIO BpalieHus a KBapla IPHUHATDH
paBHOH 48,9 rpan/mm.

107./Ira Hukons N; u Nz pacmoyokeHbl Tak, YTO YTOJI MEXKAY MX IUIOCKOCTSMH IIPOIYCKaHHS CO-
craBigeT ¢ = 60°. OnpenenuTh, BO CKOIBKO pa3 YMEHBIIACTCs HHTEHCUBHOCTD [y €CTECTBEH-
HOTO cBeTa: 1) IMpH IPOXOXACHUH depe3 OXMH HHKOJB N7, 2) IpH MpOXOXKISeHHH depe3 oba
aHuKkoid. Koadgdunuent nornomenus ceera B Hukone k =0,05. [Torepn Ha oTpakeHus cBeTa
HE YYUTHIBATh.

108.ITy40K ecTeCTBEHHOIO CBETa IIalaeT Ha MOJMPOBAHHYIO IIOBEPXHOCTh CTEKIISIHHOM IIJIaCTHHB,
IOrPYXKEHHOH B M IK0cTh. OTpaXkeHHEBIH OT IIACTHHEI IIyUOK cBeTa obpasyer yrou ¢ = 97° ¢
najaromumM mydkoM. OnpenennTs NoKa3aTedhb IPETOMICHHUS 1) JKUIKOCTH, €CITH OTPaKEHHBIH
CBET MaKCHUMAIBHO MOJISIPH30BaH.

109.Ha nudpaknroHHYIO peIIeTKy B HAIPAaBICHUH HOPMATH K €€ MOBEPXHOCTH MaIaeT MOHOXPO-
MaTudecKui cBeT. Ilepuon pemerku d = 2 mxM. OnpenenuTs HauOoNbIIUi TOpsAIoK audpak-
IIHOHHOI0 MaKCHUMyMa, KOTOPBIH JaeT 3Ta pemieTka B ciayvae KpacHoro (4 ; = 0,7 MKkM) u B
ciy4ae ¢puonerosoro A 2= 0,41 Mxm) cBeTa.

110.Ha crexnaansnt ximiH (7 = 1,5) ¢ MalsIM yIriioM HOPMAIBHO K €r0 TPaHM IaJaeT Mapajiieib-
HBIA IIy4OK JIy4el MOHOXPOMATHYECKOTO CBETA C JUIMHOM BOMHEL A = 0,6 MkM. Yucio m Bo3-
HUKAIOIUX IIPH 3TOM HHTEP(QEPEHIHMOHHBIX IIOJOC, IIPHXOSIMUXCS HA OTPE30K UIMHEI ,
pasHO 10. OnpenenuTs yron ¢ KiuHa.

111.01 aByx KOrepeHTHBIX HCTOUHHKOB S7 H S2 (1 = 0,8 Mkm) nyun momanaioT Ha okpad. Ha
3KpaHe HadmoaeTcs HHTepQEepeHIHoHHas KapTiHa. Korna Ha myTH oHOro M3 jiydelf mep-
NEHAUKYJISAPHO €My IOMECTHIN MBUIBHYIO IUICHKY (n = 1,33), uaTepdepennponnas xap-
THHA H3MEHWJIACh Ha MIPOTHBOIIONOXHYIO. [Ipy Kakoi HauMEeHBIIEN TONIMHE dmin IUIEHKH 3TO
BO3MOKHO?

112.JIyq mazaer Ha IJIOCKONApa/UIENBHYIO CTEK/SIHHYIO IUIACTHHKY MOJ yriioMm ¢ = 30°. Bemxo-
[ U3 IUTACTUHKY JTyd IapajulelieH MafaromeMy Jydy. [lokaszatens npeaoMiIeHus CTeKIa
n=1,5. KakoBa To/IIHHA IACTHHKH, €CIIH PACCTOSHUE MEXTY Jiydamu d = 3,88 cm?

113.Ha ngue cocyna HaIlOMHEHHOTO IO BEICOTHI /2 BOIOM, HAXOMUTCS TOYEUHBIH HCTOUHMK CBETA.
Ha moBepxHOCTH BOJIBI IUIaBaeT KPYIIBHA JHUCK TaK, YTO €T0 HEHTP HAXOMUTCS Haj HCTOYHHU-
koM. [Ipr kakoM MEHEMMATEHOM JHaMETpe AMCKA JIy9d OT MCTOYHUKA He OYAYT BEIXOIUTE U3
BOJBI?

114.EcTecTBeHHBIH CBET MaNaeT Ha IIOBEPXHOCTH IUIIEKTPUKA IO YIJIOM IIOIHOH IOJSpH3aIHH.
Crenens nosspusanuy npejoMIeHHOro ayda cocrasiser 0,124, Hatitm xosddumuenT mpo-
IIyCKaHHUS CBETA.

115.11pn mpoxoxzienun cBeTa yepe3 TpyOKy AmuuOiM /1 = 20 cM, COIEpXAIYIO PacTBOp caxapa
xoHueHTpanpent C; = 10%, mI0CKOCTS HOJIAPH3AIHHA CBeTa IOBEPHYJIACh Ha yroi ¢ ; = 13,3°.
B npyrom pactBope caxapa, HAIMTOM B TPYOKY JUIHHOM /2 = 15 cM, IIOCKOCTB TOJIAPH3AIHH
TIOBEPHYNIACh Ha yron ¢ 2 = 5,2°. OnpefenuTs KoHNEHTpanuo C2 BTOPOro pacTBOpa.

116.Yron ¢ mexmy IUIOCKOCTAMH HPONYCKaHHs IONSPOUIOB paBeH 50°. ECTECTBEHHBIA CBET,
IPOXOJIA Yepe3 TaKylo CUCTeMy, ocnabisgercs B n = 8 pas. [IpeneGperas moTepel caera mpu
OTPa)XSHHH, ONIPENEIUTE Ko3(duimenT nornomenns k cBeTa B OIApOHax.

117.Ha nosepXHOCTH MH(pPaKIEOHHOMN PEIIETKA HOPMATBHO K €€ IOBEPXHOCTH IaLaeT MOHOXPO-
Marmdeckui cget. [locrosHuas mudpaknuoHHOM pemerku B Z = 4,6 pasa GoIbINe [UIHHEL
CBETOBOH BOIHEL HaiiTi 00mee 4mcio MuppaKIOHHBIX MAKCHMYMOB, KOTOpEIE T€OPETHYe-
CKH MOJKHO HaOJIFOaTh B 3TOM CIIydae.
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118.Bo cxonpKko pa3 yBEIMUYHTCS MOLIHOCTh M3IYYEHHs YEPHOTO Teja, €ClIM MaKCUMyM 3HEPIHU
W3Ty9EHUS] CMECTHTCS OT KPAaCHOM I'PaHUIIBI BEOMMOTO CIIEKTpa K €ro (HOIeTOBOH rpaHuULe
A o= 0,76 MKM; A ¢ = 0,38 MKM)?

119.laBnenue cBera (umuHA BONHE! 0,55 MKM), HOpMaIbHO IAJAOMIETO Ha 3€PKAIBLHYIO IIOBEPX-
HOCTB, paBHa 9 MKIIA. OnpenenuTs KOHIEHTPAIMIO (OTOHOB BOIM3U MIOBEPXHOCTH.

120.®oton npu 3¢dexte KomToHa Ha cBOGOJHOM 3JIEKTpOHE OBUI paccesH Ha yrol ¢ =m /2.
Omnpenenuts AMIyIbe p (B MaB/c), mproGpeTeHHBIH IeKTPOHOM, eciii 3Heprus (GoToHa 10
paccesuus Oputa 1,02 MbB.

121.Kanuit (pabota BeIXO#a 2 5B) ocBemaercss MOHOXPOMATHYECKHM CBETOM C JJIMHOM BOJIHEI
509 mxM (3eneHas nuHHS KagMmus). OnpenenuTs MaKCUMAaIbHO BO3MOKHYIO KMHETHUYECKYIO
sHeprus GoTodnekTpoHoB. CpaBHUTE €€ CO CpelHel JHEeprueil TEIUIOBOTO ABWKEHHS 3JIEK-
TpoHOB pu 7= 17 °C.

122.11n0ckas cuHycouaanbHas 3JIEKTPOMarHuTHAs BOJIHA PaclpOCTPAHIETCs B HANPABJICHUH OCH
OX. OnpenenuTs Kakas 3Heprus OymeT mepeHeceHa ero depes momanky S = 10 cm?, pacro-
JIOKEHHYIO neprneHuKkyispao ocu OX, 3a Bpems ¢ = 5 MuH. [lepuon Bomus! 7. AMIUATY XA
HAIPSUKEHHOCTH 3NEKTpHYecKoro moins Eop = 5-10° B/, aMIIMTya HAIpSKEHHOCTH Mar-
HuTHOTO 10N Hp =2-10* A/m.

123.Ha nnockonapaineabHyio CTEKISHEYIO (7 = 1,5) MIacTUHKY TOMIIMHAHON d =5 cM nmagaer

HOJ YTJIOM i = 30° ny4 cera. OnpenenuTs G0KOBOE CMENIEHUE JIyda, MPOIIEAIIero CKBO3b
9Ty IUIACTHHKY.

124. lnppaxuus HabmogaeTcs Ha PacCTOSHUHU / OT TOYEYHOI'0 MCTOYHHKA MOHOXPOMATHYECKOTO
ceeta (A = 0,5 mxm). Ilocepenuae MEXIy HCTOYHHKOM CBETa M SKPAHOM HAXOIMTCS HEMpPO-
3padHbIA JHCK JuameTpoM 5 MM. OmpenenuTte paccTOSHHE /, €Ci JUCK 3aKPBIBAET TOJIBKO
LEHTPAIIbHYIO 30Hy ©penens.

125.MoHoXxpoMaTHUecKHit CBET ¢ IMHOM BOJHE! A = 0,6 MKM IafaeT Ha JUIMHHYIO IPAMOYTOb-

HYIO INENb MHUPHHON a = 12 MKM IIOJ YIJIOM ¢= 45° K ee HopManu. Onpenenure yrioBoe
IIOJIOXKEHHUE MEPBBIX MUHHMYMOB, PACIIOJIOKEHHBIX II0 00€ CTOPOHBI IEHTPAILHOro (payH-
ropepoBa MakcuMyMa.

126.Ha mudpaknnoHHyIo pemeTKy JUmHOM [ = 15 MM, conepxamyio N = 3000 mTpuxoB, nagaer
HOPMaJIbHO MOHOXPOMAaTHYECKUH CBET ¢ AMMHOM BOMHEL A = 550 M. Onpenemure: 1) duc-
710 MaKCHMYMOB, HaOIIONaeMbIX B CHEKTpe MUGpPaKk(UOHHON peImeTKH; 2) yroil, COOTBET-
CTBYIOLIHH [TOCTIETHEMY MaKCHMYMY.

127.Cger majaeT HOPMATbHO TOOYEPENHO HA JIBE IJIACTUHKH, H3TOTOBIEHHEIE U3 OJHOTO ¥ TOTO
€ BEIeCTBa, UMEIOIHE COOTBETCTBEHHO TOJIIIMHEL x1 =5 MM 4 x2 = 10 mm. Onpe-
AenuTe Ko3Q(HUIUEHT HOIIOMEH S 3TOT0 BEIIECTBa, €C/IM HHTEHCHBHOCT IPOIIE/IIIETO CBe-
Ta 9epe3 MEPBYI0 IIACTHHKY cocTaBiieT 82%, a yepe3 BTOpYyIo — 67% OT HadaIbHON HHTEH-
CHBHOCTH.

0
128.Yron Mex 1y rnaBHEIMH IIOCKOCTSIMHE IIOJIIPH3ATOPa M AHAIM3ATOPa COCTABIIAET 30 . Omnpe-
JENIUTE N3MCHEHHE HWHTCHCHBHOCTH IMPOMIEIIEro 9epe3 HUX CBETa, €CIIH YroJI MEXIY IIIaB-

HBIMH ITIOCKOCTSIME PaBeH 45°,

129.0npenenure, o Kakoro IOTeHITHAA 3apsSaATCS YeOUHEHHBIH
Puc. x 3amage 3.95 cepeOpsHBIM IMapHK Opy OONYYEHHH €ro yabTPadHONETOBHIM CBETOM
nmvHO# BoHe!l /A = 208 aM. Pabora BeIXO#a 3mexTpoHOoB U3 cepebpa A4 = 4,7 3B.

N 0

130.@oToH ¢ MHON BOMHBI A = 5 IIM HCHBITAII KOMIITOHOBCKOE PACCesHHE IO YITIOM ¢ = 20
Ha NEPBOHAYAIBHO NOKOMBIIEMCs CBOOOZHOM 3nexTpoHe. Ompemenure: 1) mMIymsc 3nek-
TPOHA OTIAa4M; 2) SHEPTHIO AIEKTPOHA OTHAYH.

131.0Omnpenenute, BO CKONMBKO pa3 HEOOXOAUMO YMEHBIIATH TEPMOJMHAMHYECKYIO TEMIIEPATYDY
4EPHOIO TeJd, YTOOBI €r0 SHEPreTUIECKas CBETHMOCTE Re ocnabuiacs B 16 pas.

132.@otox ¢ sHeprueit sw = 1.00 M3B paccesnics Ha TOKOMBIIEMCS CBOGOIHOM JNEKTPOHE.
HaiiTi KMHETHYeCKyI0 SHEPIMIO SIEKTPOHA OTJAYH, €CIH B Pe3yTbTaTe PACCesHHs [UIHHA
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BOJHEI hOTOHA U3MeHHIack Ha 7 = 25%.

133.Ha qupaxuuoHHy0 pereTky HOpMaIbHO IajaeT IIydok cBera. Kpachas mumus (4 = 630
HM) BHUHA B CIIEKTPE TPETHETO MOPSIKA IO YIIIOM @ = 60°. Kakas criekrpajibHas
nuHES A2 BAJAHA MMOJT 3THM 3K YTJIOM B CIEKTpe 4eTBepToro mopsaaka? Kakoe 9ucio MTPHXOB
No Ha eqMHUIY JIJHHBI uMeeT nudpaknuonHas penrerka? Haliti yrioByro mucnepcuio do/dA
3TOR PEeIIETKH JUIL JUTHHBI BOJHEI A7 = 630 HM B CIEKTpPE TPETHETr0 MOpsIKa

134.JIa3ep muanyuni B uMmmyiabce mmurensaoctd 7= 0,13 mMc my4ok cBeta ¢ sHeprueit E = 10 [Ix.
Haiitu cpefHee naBleHUe TaKOro CBETOBOTO HUMITYJIbCa, €CIIH €ro CpOKYCHPOBATh B ISTHBIII-
Ko guameTrpoM d = 10 MKM Ha ITOBEpXHOCTH ¢ KoaddumpenToM orpaxernud p = 0,5.

135.0npenenuts paguyc ¥, HepBoii 60POBCKOH OPOUTEI U CKOPOCTH HIIEKTpOoHA v Ha Hell. Kakora
HaIpsHKEHHOCTE IO spa Ha IepBoit opOuTe.

136.Haiity 3aBHCUMOCTE MEXIY ITHHOM BONHEI A¢ Bpoitiis pelnsaTHBHCTKOM YaCTHIEI U yCKOPS-
oM noteHmuanoM U. Macca yacTHIBI — m1, 3apsif — e.

137.KuneTndecKass JHEprusi OJJIEKTPOHA paBHA YIBOCHHOMY 3HAUYEHHIO €ro DHEPIHH IIOKOS
(2moc?). BEIUCTATS [UTHHY BOTHEI 4 1€ BpoiiIs /uis TaKOro S1eKTPOHa.

138.B kmaccH4eckof 3IEKTPOAMHAMMKE ITOKa3bIBAETCS, YTO BIIEKTPOH, [BUXKYIIHMMACS C YCKOPEHH-

26 a* 26* a*

€M a, M3JTy9aeT B €MHUIly BpeMEHH SHEpruto E = 3 12 4wz, 3 r2 4mwes, OLEHATH Ha OCHOBE
KJJACCHYECKHUX MPECTaBICHUN «BpeMs KHU3HU) aTOMa, CUUTAs, YTO MOJHOE YCKOPEHHE DIIEK-
TPOHA COBIAAET C HEHTPOCTPEMUTENBHEIM. HadanpHbIA paguyc OpOHUTHI 3IEKTPOHA IPUHSTH
pasasm 10710 M.

139.0npenenuts, BO CKONBKO pa3 YBEMWYHTCA Pamiyc OpOUTHI JIEKTPOHA y aToMa BOIOPOJA,
HaxOJAINErocs B OCHOBHOM COCTOSHMH, NIPH BO3OYXXIEHHWH €ro KBaHTOM ¢ sHeprued 12,09
3B.

140.OnpenemuTs AIHHY BOIHEL, COOTBETCTBYIONIYIO Ipanule cepur baismepa.

141.TIpu xaxoM 3HAaYEHHH KHHETHIECKOH dHepruu AeGpoiieBcKas IIHHA BOJIHEI IIEKTPOHA PaB-
Ha €ro KOMITOHOBCKOM JUIHHE BOJHEI?

142.CpaBuuTs 1e6pOMIEBCKYIO JUIMHY BOJHEI IPOTOHA, YCKOpeHHOro a0 noteHmmana 10° B, ¢
BEIIMYUHOM HEOIPENENEHHOCTH €r0 KOOPIMHATEL, COOTBETCTBYIOMICH HETOYHOCTH HMITYJIbCA
B 0,1%.

143.571eKTpOH B atome BOIOPOJA IEPENIEN ¢ YETBEPTOrO SHEPreTHYECKOro YPOBHS Ha BTODOI.
OmnpenenuTs S3HEPTUIO UCHYIIEHHOrO IPH 3TOM (GOTOHA.

144.BonuoBas pyuxuust Y(x) = (2/1)"2sin(mx/l) ONHCHIBAET OCHOBHOE COCTOSHHME JACTHIEL B Gec-
KOHEYHO TIIyOOKOH NOTEHNHMATLHON SMe IMMPUHOM /. BEMHUCIHTE BEPOSTHOCTS HAXOXKISHHUS
9acTULB! B MasioM uHTepBaie Al = 0,0118 nByx ciy4asx: 1) (86musu crenkn) (0 < x<[);2) B
cpenneit yactw smuka ((1/2 - Al/2) <x < (/2 - Al/2)).

145.Yactnna Haxomures B GECKOHEUHO IIyOOKONH OXHOMEPHOM MOTEHIMANBHON SMe IIHPHHOH /
Ha BTOPOM JHEPTeTHYECKOM ypOBHE. B KakuX TOUKax sIMBI IIIOTHOCTH BEPOSITHOCTH OOHApY-
JKCHUS YaCTHUIIBI COBIIATAET C KIACCHYECKOH MIIOTHOCTHIO BEPOSTHOCTH?

146.B arome Bozmopo/ia 3MEKTPOH Iepeliel] Ha YPOBEHS ¢ IIaBHBIM KBaHTOBBIM UHCIIOM 72, IpuYeM
pajuyc OpOUTEl U3MEHHITICA B k pa3. HalfTi 9acToTy MCIyIeHHOro KBaHTa.

2 4 2 .
147. Tepmosinepaas peaxius 143 + :H > 5He+ 1piH +3H - $He+ 1p HIET C BhIAENe-
HpeM oHeprum (=184 MbsB. Kakas oHeprus  BhIENSeTCS B PeaKIuM
SH+3H > 3He+2ip3H+3H - 2He+ 21D eonn nedext macc szupa 2H 3H pa

2572
Am = 0,006 a.e.m. Gonbine, yeM ysapa 17119 Kaxas SHEPrus BEIIEIUTCS BO BTOPOH peaKkIuu

T
¥ -

npy cuHTe3e 1 Xr renus? Beraucmuts nedekT Macchl ¥ SHEPTHIO CBA3H A7pa °

148.0mnpenienaTe BO CKONBKO pa3 YBEIHMYUTCS KOIMYECTBO HEHTPOHOB B SAIEPHOM peaxkTope 3a
Bpems 0,5 ¢, eciu cpearee Bpems xu3HM HeUTpoHOB 0,09 ¢, a K03hdHIHEnT pasMHOKEHHS &
= 1,003. Yemy pasen meprox Takoro peaxropa? (IlepHOfOM peakTopa Ha3hIBAeTCS BPEMS, B
TEYEHHE KOTOPOTO IOTOK TEIIOBLIX HEHTPOHOB B PEAKTOPE BO3PACTAET B € Pas.)
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149.Vicnions3ys Teopuio Bopa [uis aToMa BOAOPOJa, ONPEAEIHTE paguyc OmmKainen K aapy op-
6uTHI (TIepBbIi 6opoBcKHi panuyc). OnpenenuTe CKOPOCTh ABMKEHHS JJIEKTPOHA Ha EPBOH

opbuTe aroma BOIOpOa.
150.Ucnons3ys Teopuro Bopa, onpenenute opOUTaNbHBIM MAarHUTHBIM MOMEHT 3JIEKTPOHA, JBH-

JKYIIErOCs TI0 TpeTheil OpOUTE aToMa BOAOPOIa.
151.BonsoBas ¢hyHK1IHs, ONUCEIBAIOMAsA 1S—COCTOSHNE JIEKTPOHA B aTOME BOJIOPOJia, HMEET BUL

P(r)=CE _ﬁaeﬂﬁa, r7ie 7- paccTOSHEE OT JIEKTPOHA JI0 AApa, @ - NepBhIii OOPOBCKHH pa-
mayc. OnpenenaTe HOPMUPOBAHHYIO BOITHOBYIO (DYHKIIHIO, OTBEYAOILYIO 3TOMY COCTOSHHUIO.

152.0npenenute, Kakas 4acTh (%) HadampHOTO KOJNMYECTBA SJEP PAIMOAKTHBHOIO H30TONA
OCTaeTcs HepacIaBIIeHcs MO0 UCTCUYCHUH BPEMEHH, PaBHOTO JIBYM CpPEJHHM BpEMEHaM JKH3HH
T PaAMOaKTHBHOTO SAMpa.

WAy e
o

153.0npenenuts CKOIBKO SAEp B My = 1 MI' paiHOU30TOINA LIEPHS Ce pacmagmaercsi3a =1 c.
ITepuon nomypacnana nepus 7 = 285 cyrT.

154. OueHUTs IPOMEXKYTOK BPEMEHH T, 3@ KOTOPBIM JIEKTPOH, JBUXKYIIHHICS BOKpPYT spa aTtoMa
BoIOpoa(TIPOTOHA) TI0 OKPYKHOCTH pamuyca ro= 0,53-10% cm, ynman 651 Ha s1po u3-3a mo-
TepH 3HEPTHH Ha U3JTyYCHHUE.

155.B1:rtMCJIH_TI> :-)Heprcse'mquK_Hﬁ 3¢ dexT peakmu:

‘H+ *Li> *Be+"n

156.HeonpeeneHHOCTh CKOPOCTH dMIEKTpOHA cocTaBmia Av = 10 m/c. Onpenenurts Heompee-
JIEHHOCTH KOOPUHATHI 3JIEKTPOHA, €CIIH OH ABHIKETCS CO cKopocThio 100 M/c.

157.Cpennee BpeMs XU3HH BO3DYXIEHHBIX COCTOSHHM atoma coctamiser 10 He. Buramcnuts
€CTECTBEHHYIO IMMPHUHY CHEKTpanpHOM muHuA (4 = 0,7 MKM), COOTBETCTBYIOIIYIO HEPEXOIY
MEXly BO30YKICHHBIMU YPOBHAMHE aToOMa.

158.HaiiT neOpoiiIeBCcKyrO JTHHY BOJHEI IPOTOHOB, €CITH B OJHOPOJHOM MarHUTHOM IIOJIE C HH-
nykiued 10 MTa pagmyc KpUBA3HEL MX TPAEKTOPHH - OKPYIKHOCTH paBeH 15 cm.

159.01€eKTpoH B aTOME BOJOPOJia HAXOIUTCS B OCHOBHOM COCTOSIHUM P(7) = Ae”™ ,tne A v o —
nocrosHEbe. ONpefenuTs BEPOATHOCTh HaXOXKAEHHS 3TOrO JJIEKTPOHA BHE KIIACCHYECKUX
IpaHuI OJIS.

160.YacTHna Macchl m JIBHXKETCA II0 KPYroBOM OpOHTE B IEHTPAIEHO-CHMMETPUYHOM IIOJIE, T
€€ OTeHIMabHAas SHEPTHs 3aBHCHT OT PAacCTOSHHSA I' 10 HeHTpa monsd kak U=kr’/2, tne k-
nocrosHEHag. Ha#itu ¢ momompio BOpoBCKOro yciIOBHS KBaHTOBAHHS BO3MOXKHBIE PAIHyCHI
OpOHUT ¥ 3HAYCHMUS IIOTHOM SHEPrHH YAaCTUIHI B JAHHOM IIOJIE.

IIK - 39
3Hath METOOBI TEOPETHHYECKOTO H 3KCIIEPHMEHTAIBHOIO HCCﬂe,IIOBaHHJ‘;’I, YMETH OGHap}’)KHBaTB 34aBHCH~
MOCTb MEXAYy (QU3NYECKUMH BEIMYMHAMHE, BIAJCTh OCHOBHBIMH METOIaMH HAYIHOTO MO3HAHHS,
HCII0JIb3YEMBIMU B (hU3UKeE:

KonTpoapnas pabora Nel. @usnuecKkrie OCHOBBI KJIaCCHYECKOH MexaHuku. MonekymapHas (u-
3UKa U TEpMOJUHAMUKA

1. B 6awion emxocTeio V=121 momectunu m; = 1,5 xr azorta npu temneparype £ = 327 °C. Ka-
Koe faBienue P, OyneT co3nasars a3or B Gawione npu Temmeparype f2 =50 °C , ecim 35%
azota Oynet Bemymeno? KakoBo 6110 HaYaapHOE AaBiaeHue P;?

2. Ha gme cocyna 3amOTHEHHOTO BO3IYXOM JIEXKUT CTAJIBHOM IONBIA IAPHK PAIHycoM 2 CM.
Macca mapuxa 5r. J[o Kakoro HaBIEHHS HaIO CXaTh BO3AYX B COCY/E, YTOOBI IIApHK IOJI-
HsIcs BBepX? CuMTaTh, YTO BO3AYX IPH OONBINNX aBICHASX NMOMYUHSIETCS YPaBHEHHUIO Ia-
30Boro cocrosuus. Temmeparypa Bosmyxa 27 °C = const (cxkatme BO3XyXa MPOHCXOIUT JO-
CTaTOYHO MEIICHHO).

3. T'azoo6pasusrif kucnopox maccoit 10 r HaxoauTes nox AasienueM 3-10° Ila mpu Temmeparype
50 °C. Tlocsie paciupenus BCIEICTBHE HATPEBAHHMS TPH TOCTOSHHOM JABICHHH, a3 3aHsI
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06beM 10 1. Haiita 06BeM W IJIOTHOCTH Ta3a [0 PACIIUpEHMs; TeMIEpaTypy M IUIOTHOCTh
rasa rmocje pacIiiupeHus.

Macca 2 T renus Haxomsmerocs npuS0 °C u nasnenuu 2-10° ITa H30TEPMUYECKH PaCIIEPS-
eTcsl 3a CYeT MOMYYeHHOro M3BHE Temia 1o obosema 2 5. Haiitu: paboTy, coBepIleHHYIO ra-
30M IIPH PaCIIHpPEHHUH; KOJTHIECTBO COOOIMEHHOM Ira30M TeIIOTEL.

ATOMapHBIH KHUCIOPOJ, MOJEKYJSIPHBIH KHCIOPOA M O30H OTAENBHO JIPYr OT Apyra pacliu-
psoTcst u3obapudecku. [Ipu stom pacxonmyercs Q Temiorsl. OnpefenuTs AONM TENJIOTHL
pacxoyeMble Ha pacIiIupeHHe U H3MeHeHue BHyTperHei sueprun i O, Oz, Os.

Haift MOIEKyISIpHYIO Maccy U IEepBOHAYallbHBINA y[elbHBbIH 00BEM rasa, IOJBEpPIIIErocs
H30TEPMUYECKOMY CXKATHIO, €CJIA B KOHIIE CXKATUA JaBICHHE MacChl 7 Ta3a YBEIMYUIOCh B N
pa3 ¥ mpomsBeneHHas pabota paBHa 4. Jlo cKaTus ra3 HaxOAWUTCA MO JaBleHHEM P; NpH
temneparype 77.

JIBa 0MHAKOBEIX COCY/la, COAEPIKAIIIE OAUHAKOBOE YHCIIO MOJIEKYJI KUCIOPOa, COSIMHEHE]
KpaHOM. B mepBoM cocyne cpenHss KBaJpaTudHas CKOPOCTh MOJIEKYJI paBHa v/, BO BTOPOM —
v2. Kaxoii Oyzmer 3Ta cKOpoCTh, €CI OTKPHITE KpaH, coeaunstomuii cocyast? (Temmoobmen ¢
OKpYXaroImeH cpenoit OTCYyTCTBYET).

[locne TOro Kak B KOMHATe NPOTOIAIM Nedb, TeMIeparypa mojHsanack ¢ 15 mo 27 °C. Ha
CKOJIBKO IPOLEHTOB YMEHBIIUIOCH YHUCIIO MOJIEKY)T B 3TOM KOMHATE?

HeKoTOpBIif ra3 Ipy HOPMAIBHBEIX YCIOBHAX MMEET MIOTHOCTE  p = 0,08994 xr/m>. Ompe-
JEIUTE €T0 YAEIBHYIO TEIUIOEMKOCTE Cp, Cy, @ TAKKE HANTH, KAKOW 3TO Ia3.

IIpu Temnepatype t =20 °C macca m = 2,5 xr HEKOTOPOTO rasa 3aHuMaeT obseM V= 0,3 M.
OnpenenuTs AaBICHUE Ta3a, €CIH YACIbHAS TEIUIOEMKOCTE ¢p = 519 JI/(xr-K) my = 1,67.
Ha#itu cpeHroro NpoomKUTENBHOCTS CBOOOIHOTO IIpobera MOJEKyYIT a30Ta TP JaBJIeHUH P
=133 Ila u Temneparyp t =27 °C.

Hailfty 9mcio cTONIKHOBEHHIT, KOTOPBIe Ipom30iayT 3a 1 ¢ B leM® KucToposia Ipy HOpMAITh-
HBIX YCIIOBHSX. D(GhEKTUBHEIN pamuyc MOIEKyYIB! KMCIOPOIA IPUHATS paBHbM 1,5 <1070,
3Has, 9TO AHaMEeTp MOJTeKyIsl kucaopoma d = 2,98-10710 m, moxcunTaTs Kako# mIHHED Oy~
quIIach OB HEmo9Ka W3 MOJIEKY/I KHCIIOPOa, Haxo[amuxcs B 06seMe V= 2cm’ IIpY JJaBJICHUH
P =1,01-10° ITa u Temmeparype T = 300 K, eclu 3T MOJNEKyIBI PACIIONOKAT BIUIOTHYIO B
OIIVIH AL,

Haiitu cpennroro JmmHy cBoOOIHOrO mpodera aTOMOB reis B YCIOBHSAX, KOIJa INIOTHOCTh

re- mus e fe; - 2,1-102 xr/»?, a addexTuBEENf THameTp aToMa remus d = 1,9-1070 m.
PasHOCTE yenbHBIX TEIIOEMKOCTEH HEKOTOPOrO IBYXaTOMHOIO rasa  ¢p - ¢y =260
Jbx/(xr-K). Halitu Maccy 0XHOTO KMIIOMOJIS T'a3a U €70 YAEILHEIE TEIIIOEMKOCTH.

Kakoe 4mcino MoleKy1 IByXaTOMHOrO I'a3a COHEPIKUTCS B COCYHE 00BEMOM V=20 e’
npu aasinerun P = 1,06-10* [1a u temnepatype ¢ =27 °C? Kakoit 3Heprueif TEmIOBOro IBK-
XKEHHA 001aJal0T 3TH MOJIEKYIEI?

I'a3 ¢ macco#t m = 15 Kr, MOJIEKYJIBI KOTOPOTO COCTOSAT H3 aTOMOB BOZOPOIA M YIiepoja, Co-
nepxut N = 5,64-10% monexyn. OmnpenenuTs Maccy aTOMOB yIJEpONa W BOLOPOMA, BXOMS-
IIMX B MOJIEKYJTy 3TOTO Ta3a.

HBa cocyna, colepiamue OAUHAKOBBIE Macchl OJHOTO Ta3a, COeUHEHBI TPYOKOM ¢ KpaHOM.
B mepsom cocyzne masnenue P; = 5-10° H/m?, Bo Bropom — 8-10° H/M?. Kakoe naBnenue
YCTaHOBHTCS IIOC/IE€ OTKPBITUS KpaHa, eCiIM TEMIIEpaTypa OCTaHeTCA HEM3MEHHOMR
[{nmvHIprYecKrii COCY ¢ Ta30M pasJielIeH NOpIIHEM Ha 1Be Kamephl. CocTosHuE ras3a B 00e-
UX KaMepax XapaKTepHu3yeTCs COOTBETCTBEHHO napamerpamu P, Vi, Tr u P, Vi, Ts. Ilpu xa-
KOM JIaBJICHUH IOPINEHb OyAeT HaXOAUTHCS B PABHOBECHH, €CITH €r0 0CBOOOIUTE, a3 B Iep-
BOH KaMepe HarpeTs, a BO BTOPOH — 0X/IanuTh Ha T (HarpeBoM IOPINHS peHeOpeds)?

[To razompoBommoli Tpybe uHIEeT YITEKHCIBIA ra3 IpH JaBICHAH P=4910Tlau
temneparype t =21 °C. KaxoBa ckopocTs v IBIKEHHS ra3a B Tpybe, eciu 3a Bpems 10 MUHYT
IIPOTEKaeT M = 3 KT YIJIEKHUCIIOTO I'asa, a IIOma s CedeHHs TpyOsl S = 5 cM??

Morekyna yriaekucaoro rasa, JIETSINETO €O CKOpocTeio v = 600 M/c, yaapsercs ympyro o
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CTEHKY cocyjia. YTOIl MeXIy HallpaBICHHEM CKOPOCTH MOJIEKYIIBI B HOPMAJIBIO K CTEHE COCY-
ma yrox 60°. HalfTi MMITyJIbC CHIIBL, IIOIY9EHHOM CTEHKOM.

OmpefienTe IIOTHOCTH CMECH Ta30B BOJOPOZa Macco my; = 8T u Kuciopona m2 = 64r npu
temmeparype 7 = 290 K u npu nasneruu 0,1Mlla. ["'a3s1 cuuTaTh HcaIbHBEIMH.

Ha pucynke uzo0paxen rpaduk HEKOTOpOro mpouecca B koopauHarax P, 7. Kak mensercs
obbeM rasza mpu nepexoje u3 cocrosHus 1 B cocrosHue 2 (puc.23)

P
PA

Puc. x 3amage 23
B cocyne BmectumocThsio V' = 0,3 1 mpu temneparype 7 = 290K HaxomuTCs HEKOTOPHIHA ras.
Ha cKonbKo IOHU3HTCS AaBICHUE Ta3a B COCY/IE, €CIM Y HErO M3-3a YTeUKH BeUineT N = 101°
MOJIEKYT?
Ha#imure cpenHioro KBaIpaTHMYHYIO CKOPOCTB, CPEIHIOI KHHETHYECKYIO SHEPIHIO IIOCTYIIa-
TENBHOTO IBMJKCHUS M IIOJIHYIO CPENHIOI KHHETHYECKYIO SHEPIHIO MOJIEKYH TeMs U a30Ta
pu Temmneparype ¢ = 27 °C.
Ha kakoi BricoTe naBneHHe Bo3myxa coctaisieT 60 % OT naBienns Ha yposHe Mops? Cunm-
TaliTe, YTO TeMIepaTypa BO3Ayxa Besje oauHakosa 1 passa 10 °C.
Onpenenute K03dGHUIEEHT TEIUIONPOBOHOCTH A a30Ta, HAXOMSIIErOCs B HEKOTOPOM 00Be-
Me npu temneparype 280 K. DddexTuBHbI nuaMeTp MoeKyn azota npumuTe pasasM 0,38
HM.
Yemy paBHa MOIsIpHas TEIIOEMKOCTH HICABHOTO ra3a B IPOIECCE, B KOTOPOM JaBIICHHE
IPONOPIUOHAIBHO 00BeMy raza: P = g V, ecim MoJsipHas TEIUIOEMKOCTE Ta3a rmpu V = const
pasHa Cy? o — HEKOTOpPAS TIOCTOSIHHAS.
Onpenenure nokasarenb aguabaTHl Y U1 CMECH ra30B, COIEpKamel reauit Maccoit  my; = 8
I' ¥ BOJOPOX Maccod mpy =2r.
HexoTopsrit ras maccoi 1 xr Haxomurest npu Temmeparype ' = 300 K u nox nasnenuem P;=
0,5 MIla. B pe3ynbTaTe H30TEpMHYECKOTO CXKATHS JABJICHHE Ia3a yBEIHYMIOCH B IBA pasa.
Paborta, 3arpauenHas Ha CKATHE A= -432 xJ[x. Omnpenenute: 1) Kakoii 510 ras; 2)
[IepBOHAYAIBHBIN YIEIBHBIA 00bEM rasa.
Kucnopon, 3anumaromuit ipu gapiaesurd Py =1 MIla o6sem V;= 5 1, pacmmpserca B n =3
pasa. Ompenenire KOHEYHOE JaBICHHE UM paboTy, COBEPIICHHYIO razoM. PaccMOTpHTeE clie-
Iyrornye npoueccsr: 1) u300apHselii, 2) u3oTepMudeckuii, 3) anuabaTHEIHA.
Pabouee Teno — uneanbHeIH ra3 — TEIIOBOrO JABUIATEN COBEPINACT KL, COCTOSIMMN U3 IO~
CJIe/I0BaTEIbHBIX TIPOLECCOB U300apHOTo, anuabaTHOrO M H30TEPMHUIECKOro. B pesymsrare
u306apHOro nporecca ras Harpesaerca or 77 =300 K mo 72 = 600 K. Onpenemare Tepmude-
cku#t KIIJ] TemroBoro asuraTers.
B numiszpe TemnoBol MamuHEBI HAXOMHTCS 1 MOJB OJIHOATOMHOTO HiealtbHOro rasa. Ompe-
A€NUTE K.IL.J. TEIUIOBOH MAlIMHBL, €C/IM U3MEHEHHS COCTOSIHHS ra3a B LHIHHIPE OCYIIECTB-
nseTes 110 UKy (puc.33).
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Puc. x 3agaue 33

IIpu HarpeBaHuU ABYX MOJIb ABYXaTOMHOTO HACATHHOrO raza. Ero TepMomHaMudIecKas TeM-

Ieparypa yBeauuuiaacs B s =2 pasa. Onupezennte H3MEHEHHUE SHTPOIIUH, €CITA HArPEBaHUE

IIPOUCXOIUT: 1) u3oxopHO; 2) M306apHO.

VYriexkucisii raz maccoi 6,6 kr npu nasnenun 0,1 MITa 3aaumaer o6sem 3,75 M°. Omnpene-

JIATE TEMIIEPATypy rasa, eciiu: 1) ra3 pealbHBId; 2) ras upeansusii. [lonpasku a u b npumu-

Te paBHBIMH cooTBeTcTBeHHO 0,361 HM*/Monms?u 4,28-107 m>/Mob.

AHaJIM3UPYs YPABHEHNE COCTOSHMS PEeaIbHBIX I'a30B, ONPEIeINTe BEIHUNHEI IONPABOK d U

b s azota. KpuTudeckue JaBleHre B TeMIIepaTypa a30Ta COOTBETCTBEHHO paBHel 3,39 MIla

u 126 K.

J{Ba Moitb a30Ta anabaTHO pacmupseTcs B BaKyyM. Temieparypa rasa npu 3T0M yMeHbIIa-

erca Ha 1 K. Onpenennre paboTty, coBepmaeMyro ra3oM IIPOTHB MEKMOJIEKYIIIPHBIX CHIT

IPUTKCHHS.

A30T Maccrl 15 kr HaxomuTes B 3akpbeiToM cocye mpu 7= 300K. Kakoe Komu4ecTso Tero-

ThI HEOOXOIMMO COOOLIMTE a30Ty, YTOOBI CpeNHSA KBaIpaTHIHAsE CKOPOCTB €r0 MOJIEKYJI BO3-

pocna B 2 paza?

Temmit maccel m = 1,7 r anquabaTHYecKd paCUIMpPHIIH B 3 pa3a | 3aTeM H300apHuYecKy CKaK

110 IepBOHaYaIbHOro 00sema. HaliTu npupainesne sHTPONHY rasa.

Kycox menu maccer m;=300r npu ;= 97° C moMecTHIH B K&TIOPUMETP, II€ HAXOIUTCS BO-

namaccel m2= 100r npu 7= 7" C. Haiitu npuparmenue SHTPONHA CACTEMEL K MOMEHTY BEI-

PaBHUBaHHS TEMIIEPATYP. TEII0OEMKOCTS KaIOpUMETpa MpeHeOpexuMo Maa.

Tpu MoJs uneanpHOTO rasa, HaxoAsImerocs npu temueparype 7o = 273 K, usorepmudeckn

PacIIMpPHIN B 5 pas ¥ 3aTeM M30XOPHYECKH Harpeld TaK, 9T0 ero JABJIEHHE CTaI0 PAaBHEIM

HepBOHAYaNBHOMY. 32 BECH IPOLIECC ra3y coodmunu kommgectso Temwna Q = 80 x/x. Haiitu

Y IAJIA 3TOrO rasa.

WneansHbli ra3 ¢ moxasaresaeM axuadaThl Y pacCOIAPUIIH [0 3a8KOHY p=a.V, THie 0- IIOCTOSHHAS.

IlepronavansHbli 06BeM rasa Vy. B pesynerare pacmmpenue 065eM YBEIHYHICS B 7] Pas.

Haiitu: a) npupainenue BHyTpeHHEH SHepruu rasa; 6) paboTy, COBEPIIEHHYIO Ta30M; B) MO-

JISIPHYIO TEIUIOEMKOCTE I'a3a B 5TOM IIPOIIECCE.

Hoxasars, 4To cpenHss apudMeTHIeCKas ¥ CpeHss KBaAPaTHIHAsS CKOPOCTH MOJIEKYII ra3a
P

OPOTIOPIHOHAIIBHEI P, TZie P — IaBieHue rasa, p- INIOTHOCTH rasa.

Kosddrmment muddysuu Bonopona nmpu HopMansHbX yerousax — D. Onpeaemuts kosddu-

IIUEHT TEILIONPOBOAHOCTH BOAOPOIa, CIATAS T'a3 HICATbHBIM.

CkobKo MOJIEKYJT ra3a HaXOMHTCA B GaILIOHe eMKOCTBIO V= 601 mpu Temmeparype 7 = 300

K u nasnesuu P =5-10° H/m2.

Haiinue 4pciio 7 X008 MOPITHS, KOTOPOE HAZO CIENaTh, YTO6I HOPIIHEBHIM BO3/LYIIHbIM

HaCOCOM OTKadaTh BO3LYX M3 COCY/a EMKOCTBIO V OT JaBlieHus FoFo 1o nasinenus P, ecnu
€MKOCTB IOpIIHS V.
Ha#inure 2§ dexTuBHEIT MOIEKyIIPHEI BeC BO3MyXa, PACCMAaTPHBAS €T0 KaK CMECh a30Ta
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(80%) u xucnopona (20%). ITporieHTHOE cOepIKaHME JAHO IO BECY.
48. 3aKoH pacrpe/eneHus MOJIEKYJI ra3a 10 CKOPOCTSM B HEKOTOPOM IyuKe UMEeT BuA  f(v)=

a*” exp(-mov’/2kT). Onpenenute: 1) HaubosIEe BEPOATHYIO CKOPOCTD Ve; 2) HauboJIee BEpO-
ATHOE 3HaYCHHE JHEPIHH E; MOJIEKYJ B 9TOM IIydKe.

KonTpoasnas pa6ora Ne2. DuexkrpocraTuka. IlocToSHHBIH 3JIeKTPHYECKHH TOK. JJIeK-
TPOMAarHeTH3M.

49. Ilnockuii KOHTYp ¢ TOKOM cuilo#f / = 5 A cBOOOIHO yCTaHOBHJICS B OJHOPOJHOM MarHHTHOM
nose ¢ uaaykuei B = 0,4 T [Inomans xortypa S = 200 cm?. IloanepkuBas TOK B KOHTYpe
HEM3MEHHBIM, €r0 TIOBEPHYJIM OTHOCUTEIIFHO OCH, JIe)XKalleit B IUIOCKOCTH KOHTYpa, Ha yroil ¢
=40°. OmpenenuTs COBEPIIEHHYIO IIPH STOM paboTy A.

50. Koxpmo paguycom R = 10 cM HaxoquTcs B OAHOPOZHOM MarHHTHOM IIOJIE C HHIYKIHEH B =
0,318 Tu. IInockocTh KoNbIa cocTaBigeT yroix ¢ = 30° ¢ MuHUAMH HHAYKIWHA. BEMUCIATE
MarHUTHBIH TIOTOK, IIPOHU3BIBAIOIIHI KOJIBIIO.

51. B omnopoanom mMarautaOM moje (B = 0,1 Ti) paBaoMepHO ¢ 9acToTOM n=>5 ¢’ Bpama-
€Tcs cTepkeHb AMMHOM [/ = 50 cM Tak, 4TO IUIOCKOCTH €T0 BPAIIEHHS MEePIeHIUKYIISpHA JId-
HHSIM HAIPSDKEHHOCTH, & OCh BPAINEHKs IPOXOAUT Yepe3 OJMH U3 ero KoHNoB. OmpenenuTs
HHAYIMPYEMYIO Ha KOHIIAX CTEPKHA pa3HOCTh MOTeHIHaNoB U.

52. B omHOpOIHOM MarHWTHOM IoJXe ¢ maaykmueid B = 0,5 Tn Bpamaercs ¢ gactotoii # = 10 ¢!
crepxens mmuHoM [ = 20 cm. Ock BpameHus NapajulelbHa JHHASM UHIYKIHA ¥ HPOXOIUT
4epe3 ONMH M3 KOHIOB CTEPIKHS, NEPIEHIUKYIIPHO ero ocu. OmpenenTs pa3HoCTh MOTEH-
[MAJI0B Ha KOHIIAX CTEPIKHSL.

53. Pamxa miomazsio S = 100 cM? paBHOMEPHO Bpamaercs ¢ 9acToTolf 7 = 5 ¢! oTHOCHTEMBHO
OCH JIeXAIleW B IUIOCKOCTH PaMKH M NEPIEHIUKYJISIPHON JTHHUSM HHIYKIMH OIHOPOIHOIO
MarHuTHOTO mons (B = 0,5 Tn). Onpenenuts cpensnee 3Hadenue DJ[C MHAYKIMA 32 BpeMsl, B
TEUCHHUE KOTOPOr0 MarHUTHBIA IIOTOK, IIPOHU3LIBAIOIIMN PaMKy U3MEHSIETCA OT HyJIs 10 Mak-
CHMAQJIBHOTO 3HAYCHUS.

54. OBGMoOTKa CONEHOMIA CONEPKHUT IBa CIIOS IUIOTHO NPHIETAIONMKX APYT K APYTY BHTKOB IPO-
Boza quameTpoM d = 0,2 MM. OnipeieiTh MarHUTHYIO HHAYKIMIO B Ha OCH COJIEHOM/A, €CIIH
10 TIPOBOAY HAeT Tok cunoit [=0,5 A.

55. Conenoun mmeer mmury [ = 20 oM, mwiomass nonepeysoro cedenus S = 10 cm? u uucio
BUTKOB N = 400. Conenons HaxouTCs B IUaMarHuTHOM cpene. MHAykTUBHOCTE ero L = 107
I'n. HaliTu MareuTHYIO MHIYKIMIO W BEKTOP HAMATHWYMBAHHMS BHYTPH COJIEHOMIA, €CIH IIO
COJICHOHMY IIPOXOIUT TOK BenmuuuHON /=2 A.

56. TeneBusuOHHEBIH Kabelb COCTOMT M3 JBYX IIPOBOZOB, ONHMH M3 KOTOPHIX (BHYTPECHHHH) SBIIS-
€TCs CIUIOIIHBIM MHJIMHAPOM, BTOPOH (BHEIIHUI) — MOJBIM IUIKHIPOM; OCH MX COBIAMAIOT.
Huamertp nepsoro nposoga 0,3 MM, Broporo — 8 Mm. Onpezenuts K03 GHUIHERT cCaMOTHIYK-
MM, IPUXOSIIeHicS Ha €AUHMILY IITHHBI 3TOro Kabesis.

57. Yepes coneHOU]| MPOXOIUT TOK, IIOCTIE J€r0 SKCTPATOK PA3MBIKaHHS IIPOIYCKAIOT depe3 Hay-
JTACTHYECKUH TalbBAHOMETP, KOTOPBIA BBI3BIBAET OTKIOHEHHE €r0 IOABMKHON CHCTEMEI Ha 5
nenenuii. OMHYECKOE COIPOTUBICHHE cojieHouna R; = 50 Om. 3aTeM Takoi e CUIIBI TOK
IIPOIIYCKarOT YePe3 BTOPOX COJIEHOM]I, HMEIOMKH OMUYECKOE COMPOTHBICHHE R>=60
Om. OKCTpaToK pa3sMBIKaHHS B 3TOM CIIy4Yae BBI3BA OTKIOHEHHE IOIBIKHOM CHCTEMBI rajib-
BaHOMeTpa Ha 8 nenenuit. OnpenenuTh, BO CKOIBKO pa3 KOo(Q(GHUIHMEHT CAMOMHAYKIME BTO-
poro conexounza 6osbire KO3pPHUIEEHTa CAMONHAYKIME IIEPBOro coneHonna. CompoTHBIe-
HUEM rajlbBaHOMeTpa IIpeHeOpeys.

58. JlBa *XecTKo CBA3aHHBIX APYT C APYTOM MPOBOJHHMKA HEM3MEHHON (OPMBI GBUIH IOMEIIEHE!
CHavalla B BaKyyM, a 3aTe€M - B HCCIIENYEMYIO XHUOKOCTh. IIpu omHOM U TO# ke CKOpOCTH H3-
MEHEHH CHIIBI TOKa B epBoM npoBoHrke 3J[C papra 2 B, Bo BTOpoM npoBoaHuKE ObLIa
pasHa 2, 0025B. KaxoBa MarsuTHas BOCIPHAMYHBOCTE kuaxoctu? (IIprMedanye: B3anMHast
MHIYKIHS JBYX MPOBOJHUKOB IIPSAMO MPOIOPIHOHATIEHA OTHOCHTEIEHON MarHUTHOM IPOHH-
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I[[aeMOCTH TOH CPEeIbl, B KOTOPOH OHM HAXOMATCH).
3aryxaromue KoJebanus COBEPINAIOTCS IO 3aKOHY: X = A- exp(-a 1) cos(w t), rne A=10cMm,

a=0,2¢™!, w=8"¢"!. Haiitu nepuol KonebanuH, norapupMUUECKUN NEKPEMEHT 3aTyXaHHI U
ammuatyy nocie 10 xonebanuii.

ITox nevicteuem cuisl 10H mpyxuna pactsruBaercs Ha 1 cM. Haliaure nepuos rapmonude-
CKHX KoJleOaHuit, KOTophle OyIeT coBeplIaTh HEOOIIBIIOH I'Py3 Maccoi 2KT, MOABEIIEHHBIHA K
3TOH IIpYKHUHE.

Touka yuacTByeT OZHOBPEMEHHO B IBYX B3aHMHO IEPIEHIAMKYIIPHBIX KoNeOaHMIX, ypaBHe-

: s i g e -1
HUSA KOTOPBIX X7 = Aisinwit 1 y2 = Ajcoswat,toe Ar=8 cm; A2=4 cMmy wi = w2 = T[/Z e,
HanucaTs ypaBHEHHE TPACKTOPHH M ITOCTPOHTH ee. IlokasaTs HanpaBieHHe BIKEHUE TOYKH.
Konebanus maTepranbHOM TOYKY IPOUCXOAT COIVIACHO YPaBHEHHUIO x= A-cos wi, te

A=8cMm, w ="t/6 ¢’!. B MoMeHT, KOTza BO3Bpallarolias Chjia ' B mepBEId pa3 JIOCTHTIIa 3Ha-
genus 5 MH, norennuansnas sneprus W touku crana pasHo# 100 mx][x. Haiitu sToT MO-
MEHT BPEMEHHU { ¥ COOTBETCTBYIOIIYIO eMy a3y wi.

Touxa coBepiaer rapmoHuyeckue konebanus. B HEKOTOPHI MOMEHT BPEMEHH CMEIICHHE

TOYKH X =5 CM, CKOpOCTb ee v = 20 cM/c i yckoperre  Ox = - 80 cm/c?. Hailitu mukmade-
CKYIO 9acTOTy H nepHoJ Konebanui, a3y xonebaHuii B paccMaTprBaeMblii MOMEHT BpEMEHU
M aMILTUTYRY KonebaHuii.

Touxa coBepmaer rapMOHHYeCKHEe KOJIeOaHHs, YPAaBHEHHE KOTOPBIX UMEET BHI X = Asinwt,

rneA=5Scem;w= /) ol Haiitu MmomeHT BpeMeru (6imkaifimuit K Ha9amy OTcueTa), B KOTO-
PBIM OTEHIHATEHAS SHEPTHS TOIKH W=10* JIx, a Bo3Bpamatomas cuna F=5-10" H.
Omnpenenuts Taioke ¢aszy KonebaHui B 3TOT MOMEHT BPEMEHH.

CxnazmpiBaroTcs Ba KoneOaHWs OJHHAKOBOTO HAIPABICHWS W OJMHAKOBOTO MEPHOJA: XI =

Ajsinwit | x2= Assinw; (t+t0t0), rne A1 =A>=3 e w; =wy =Tl w=0,5c. Omnpene-
JIUTH aMILTMTYly ¥ Ha9albHYIO a3y pe3yabTupyromero xonebanms. Hammcars ero ypashe-
uHeE. [JocTpOUTH BEKTOPHYIO AHarpaMmy JJis MOMEHTa BpeMeHH £ = 0.

K ToHKOMY OJJHOPOAHOMY IIPOBOJIOYHOMY KOJBIY pamuyca R momsoast Tox I Ompenenure
HHIYKIHIO MarHUTHOI'O IOJI B IIEHTPE KOJNbIA, €CIH IOABOIIIINE IPOBOJA, AEIISAIIUe KOJb-
10 Ha JB€ XYTH AMHHOH /1 ¥ L, pacIONOXKeHbI paHaibHO U 6ECKOHEYHO JIMHHEL

Prc. x 3amage 66

KBanparHbif IpoBOASIIHIf KOHTYpP cO cTopoHoi / =20 cM u Tokom I = 10 A cBobomHo moz-
BEIICH B OXHOPOJHOM MAarHWTHOM IT10JI€ ¢ MarHMTHOM MHIyKuue#d B = 0,2 Tn. Onpenemute

paboTy, KOTOPYIO HEOOXOIHMMO COBEPIIHUTH, YTOOBI IIOBEPHYTH KOHTYp Ha 180°180° g,.
KpYT OCH, IEPIEHAMKYIIPHON HallpaBI€HUIO MATHUTHOTO ITOJIS. '

B 1eHTpe TOHKOro JIMHHOIO CONCHOMAA PAclookeHa MaleHbKas IUI0CKas PaMOYKa, COCTO-
smas u3 N = 20 ButkoB mwiomansio S =1 cm® kaxmeni. I[To pamodke unér Tox /= 1A Taxoro
K€ HallpaBJIeHHWs, 9TO U B cosneHouzne. OOMoTKa coneHonaa coctout u3 N = 50 BuUTKOB Ha 1
cM; cuia Toxa B conenouyie I = 5A. Kakyro paboTy Hamo COBEpIIHMTH, YTOOBI IEPEMECTUTE
paMOdYKy B CEpelIMHy OCHOBaHMA coyieHoHaa? IITocKOCTs paMKH IEepIeHIUKYIIPHA OCH CO-
nenouna. Toku B coneHOUAE U B paMKe CIUTATh HOCTOSHHEIMU.

BeckoHe4HO [UIMHHEIA IpsSMON MPOBOIHMK, 00TeKaeMblil TOKO [ = 5 A, COTHYT MO IPSIMBIM
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70.

yrioMm. OmpenenuTh HHAYKIMIO MATHATHOTO 014 B To4ykax A u C, HaxoisIuxcst Ha OHCCeK-
Tprce yria. PaccTosHue OT BEPIIMHEI yIia 10 Kaxmoi u3 Todek » = 10 cm

Puc. x 3amaue 69

KoHTyp u3 mpoBoja, M30THYTOrO B (popMe KBajpara co cTopoHo# a = 0,5 M, pacmojoxeH B
OJTHOM TIJIOCKOCTH ¢ OECKOHEYHBIM MPAMOIMHEHHBIM IPOBOJOM ¢ TOKOM / = 5 A Tak, 4TO JBE
€ro CTOPOHBI mapaiensHel nposoxy. Cuna Toxa B koHTYpe I; = 1 A. Ompenenure cuiy,
JIEUCTBYIOIIYIO Ha KOHTYp, e€ciy Ompkaiinas K MpOBOLY CTOpPOHAa KOHTYpa HaxXxOAWTCS Ha
paccrosaun b = 10 cm (puc. 2.70).

I [—)v
L W
a

b,

I

Puc. x 3amage 70

Konrposbnas pabora Ne3. Onruka. KBanTopas mexanuka. OCHOBBI 2aTOMHONM M sIepHOI

$puznxn

71. Omnpenmenuts HauboNbIIee W HAUMEHbIIEE 3HAYCHHUE JITHH BONH (GOTOHOB, H3JIyYAEMBIX IIPH
Mepexoie 3IeKTPoHOB B cepusix Jlaiimana u [Tamena.

72. Kaxyro HauMEHBIIYIO Pa3HOCTh IOTSHIMATIOB HYKHO IPHIOXKUTE K PEHTIEHOBCKON TpyOKe
¢ BONb(paMOBEIM aHTHKATOOM, YTOOBI B CIIEKTPE W3IyYeHHE OBUIM BCE IHHUH K-CEPHU?

73. 1IpoTOH NOKaTM30BaH B IPOCTpaHCTBE B mpenenax Ax = 1,0 MxM. YuuThIBas, 9TO MOCTOSH-
nas [Inanka 4 = 1,05 JIx-c, a Macca npotona m = 1,67-10%7 xr, HaliT# HEOIPeNEeIEHHOCT
ckopocta AVx (B M/c).

74. Bpewms xu3zHH aToMa B BO30YXIeHHOM cocTosSHHH 7 = 10 HC. YUHTHIBas, YTO HOCTOSHHAS
IInanka /= 6,6-107° 3B-c, onpeneHTh MUpPHAY SHEPreTHYECKOro YpoBHS (B 3B).

75. BeposTHOCTE OOHapyXUTh OSJIEKTPOH Ha ydacTke (g, b) OZHOMEPHOTO TOTEHIHATHHOTO

b
[ wdx
AUKa ¢ GECKOHEYHO BHICOKAMH CTEHKaMH BEIYMCIgeTcs mo Gopmyne W=Ja
b
[ wdx .
a , THe ® — IUIOTHOCTH BEPOSTHOCTH, ompedenseMas ¥ — dymkuueit. Ecm ¥ —

GYHKIUS MMEET BHJ, YKa3aHHBIM Ha PHCYHKE, TO KaKOBa BEPOSTHOCTH OOHAPYKHTH 3JIEK-
TpoH Ha yuactke L/6<x<L/2 (puc.75)?
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a, L
3
Puc. x 3agaue 75
76. Ha pucyskax 76 npuBeleHB! KapTHHEI paclipeeeHus IUIOTHOCTH BEPOSTHOCTH HAaXOXIe-
HUSL MHKPOYACTHIIBI B IMOTECHIMANBHOM siMe ¢ OECKOHEYHO BHICOKMMH cTeHKamu. Kakoi

rpa(bm{ COOTBETCTBYET COCTOAHHUIO C KBAHTOBBIM YHCIIOM n=47?

0 2

=)
N

2

k4 w

0 x 0 x
Puc. x 3anage 76
77. Coua m — me30Ha s = 0. YeMmy paBeH cIHH yacTHIB! X COIJIACHO PUCYHKY 3.93 Ha KOTOpOM

nokasaHa (ororpadus B3aHMOIEHCTBHSL T — ME30HA ¢ IPOTOHOM B BOJIOPOJHOM IIy3bIPHKO-
BOH Kamepe? BiaumoeficTBHE HIET IO CXEME

Af=aXem
K

RS

78. Ha pucynke 78 m300pakeHBI CTalMOHApHBIE OPOUTEI aTOMa BOZOPOZA COTTIACHO MOIEINH
Bopa, a Taroke ycnoBHO H300paXeHb EPEXOBI AIEKTPOHA C O(HOM CTAlMOHAPHOH OPOHUTEI
Ha JIpyryIo, CONPOBOXAAIONIKECS U3MydeHHEM KBaHTa 3Heprun. B YO obnactu criektpa sti
nepexonsl faror cepuro Jlalimana; B BumuMol — cepuro Bamemepa; B UK o6nmactu — cepuro
ITamena. Kaxo# HambonbImel JacToTe COOTBETCTBYET Iepexon B cepun Jlaiimana? cepun
Banemepa?

41



Puc. x 3amaue 78

79. CobctBeHHBIE QyHKIMM 3JIEKTPOHA B aTOME BOJOPOAa COMAEPIKAT TPH LEIOYHCICHHBIX Ma-
pamertpa: #, [, m. IlapameTp » Ha3bIBaeTCA IVIAaBHBIM KBAaHTOBBIM YHCIIOM, TApaMeTps! [ U 1 —
OpOUTATBHEIM (a3UMYTATBHEIM) ¥ MATHUTHBIM KBAaHTOBBIMH YHCIAMH COOTBETCTBEHHO. UTO
onpexnenser opOoUTaNbHOS KBAHTOBOE IUCHO [ 7

80. MomeHT uMIyNIbCa SNEKTPOHA B aTOME M €TI0 IPOCTPAHCTBEHHEBIE OPUESHTAIIMH MOTYT OBITh
YCIIOBHO H300pajkeHbl BeKTOpHOH cxemoii (puc. 80), Ha KoTopoii airHa BEKTOpa MPOIIOPIH-
OHaJIbHA MOJYIIO OpOUTANIFHOIO MOMEHTA HMITyIbCa 3IeKTpoHa. Ha pucyHKe IpHBeaCHE
BO3MOYHBIE OpHeHTanuu BekTopa. Kakopa Benuuuna opOHTATEHONO MOMEHTA HMITYIILCa (B
eIMHHIAX) ATl yKa3aHHOTO cocTostHuA? [Togemy?

—’*.—"——'-.v/
i -

[

Puc. x 3amage 80

0 e
81. T -Me30mH, NBUTaBIIHIICS CO CKOPOCTHIO (C — CKOPOCTH CBETA B BAKyYMe) B TabOPaTOPHO#
cuCcTeMe 0TCUeTa, pacnanaetcs Ha 18a potona: 1 u 92, B cucreme otcuera MesoHa HOTOH
91 6511 uemymen Brepern, a poton 2. — Hasax OTHOCHTETBHO HaNpaBlIeHNd II0JIeTa ME30Ha.

Uemy pasua ckopocTs hotona 92, B maGoparopuoii cucteme oTcaera?
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1

IIpuaoxkenne 3
Tunoevie 3a0anua 014 mecmos
(6x00H0¥l KOHMPOY)

JlBa Tena JBHKYTCS B3aAMHO MEPUIEHIUKYISPHBIMEA KypPCaMH COOTBETCTBEHHO CO CKOPOCTSAMH
1= 6 m/c u v, = 8 m/c. UeMy paBHA BeIWIMHA CKOPOCTH NEPBOTO TEJla OTHOCHTEIBHO BTOPO-
ro?

a)l0m/c 6) 25 M/c B) 30 M/c

2. B TeueHune Kakoro BpeMeHH, CKOpbIM moesn mmHOH 300 M, Maymuii co CKOpOCTBIO 72 Km/4,

OyIeT mMpOXOIUTH MUMO BCTPEYHOTO TOBApHOTO moe3na mmaHoi 600 M, HIyImmero co CKOPOCTHIO
36 km/u?
a)l0c 6)25¢ B)30c

. Camoner netut u3 Mocksel B Mypmarnck. Bo Bpems moitera AyeT 3amafHbli BETEp ¢O CKOPO-

CTBI0 VU, = 30 M/C OTHOCHTENBHO 3eMJIH, IIPH 3TOM CaMOJIET IepeMelaeTCsi TOYHO Ha CEBEP
CO CKOpOCThI0 ¥ = 250 M/¢c oTHOCHTENBHO 3eMid. OTHOCHTEIBHO BO3OyXa CKOPOCTh CaMoJIeTa

paBHa
a) 252m/c 6)4 25 m/c B) 330 M/c

: FHIIPOT‘pa(bH‘IeCKOB CYOHO, HaXOMsACh B OK€aHe, IIEPEMEIIACTCA TOYHO Ha CEBEP CO CKOPOCTBIO

v= 11 m/c otHOCHTeNnsHO 3emmu. IIpuGOpPEI, pacnoNoXeHHbIE Ha Kopabie, MoKa3aiu, 9T0 AyeT
BETEP CO CKOPOCTBIO #=7 M/C B HAIIPaBICHUH, NEPICHIUKYIIPHOM BEKTOPY TIEPEMEIEHUS KO-
pabiiss. CKOpOCTE BETpa OTHOCUTEIHHO 3eMIIH paBHA

a)l3 M/c 6) 15 m/c B) 60 M/c

. CKOpocTh NpAMONMHEHHOIO NBHKCHAS MATEpPHANBHOM TOYKH MONUMHAETCS 3aKOHY V= 2t.

Onpenenure Bpems, HEOOXOMUMOE I CMEIIEHHS TeNNa Ha 9 M U3 TOYKH crapra
a)5c 6)2,5¢ B)3c

. Touxa gBXETCS 1O OCH X IO 3aKoHY X= 5+4t — 2t (m). Koopnuuara, B KOTOpO# CKOpOCTS

TOYKHU oOpammaercs B HyJIb, paBHa
a)l0m 6)25M B)7Mm

. JIBrxeHme IBYX aBTOMOOWMIIEH 3anano ypasHenusamMu X;= 2t+0,2t% u X,= 80- 4t. Haiitu Bpems
p

¥ MECTO BCTPEYH
a)l0c, 40m 6) 45c¢, 120Mm B) 12¢, 45m

8. Kamens 6pomen ¢ OalHy ¢ Ha9aabHOM CKOPOCTBIO 8 M/C B TOPH3OHTAIEHOM HalpaBlIeHHH. Ero

10.

CKOPOCTE CTaHEeT IO MO0 paBHO# 10 M/c ciycTs
a)l0c 6)5¢c B)0,6¢c

. Kamenb Opolnen B ropi30HTaIbHOM HalpaBieHuH. Yepes 3 ¢ BEKTOpP CKOPOCTH OTHOCHTEIBHO

TOPU30HTATBHOM OBEPXHOCTH 3eMiid cocTauia yroa 30°. HadanbHas CKOPOCTH KaMHs paBHa
a)52 m/c 6) 25 m/c B) 30 M/c

DIeKTPOBO3, TPOTaiCh C MECTa, Pa3BUBAET MaKCHMAabHYIO cuay Tsard 650kH. Kaxoe yCKO-

PEeHHE OH COOOIaeT JXeIEe3HOMOPOKHOMY COCTaBy Maccod 3250t, ecnu ko3hdHIHEHT CO-
IPOTHBICHUS PABEH
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11;

12.

13.

14.

15.

16.

17.

18.

5.

20.

21.

a)0,005 6)25 B) 0,004

KoadpdurmenT Taru (OTHOIIEHHE CHIIBI TATH K cuiIe TsxecTu) aproMobmis k=0,11. C xaxum
YCKOpEHHeM [BHKETCS aBTOMOOWI» mnpu Kosdoumuente conpormeierus p=0,067
a)0,5m/c? 6) 0,7m/c? B) 0,9m/c?

Temo Maccoli m CKONB3UT MO TOPH3OHTAIHHOM MMOBEPXHOCTH HOX AeicTBHeM cuibl F, mpuio-
YKEHHOH TIOZ yI7oM 0. K ropu3onty. KosbduumenT TpeHus pasBeH W. Ilpy 3TOM cHia TpeHHS
paBHa

a) w(mg — Fsina 6) w(m — Fsino. B) p(g — Fsina)

Teno Maccod m ABMIKETCS IO TOPU3OHTAILHOMY CTONY IIOZ AeHCTBHEM CHIIBI F, HalpaBleHHOM
IO YIJIOM 0. K TTockocTH croia. Koaddunuent Tperns paseH U C KaKuM yCKOPEHHEM JIBHIKET-
cs Teno?

a) a =F/m(cosa + psina) - ug 6) a=F(cosa+ psina)- pg

Baron maccoil 2 T, OBHOKYIIMHCS IO TOPM3OHTAIBHOM OpOre CO CKOPOCTBIO 2 M/C, IOTOHSET
TaKo# jXe BaroH, IBIKYLIMHCS CO CKOPOCTBIO 1 M/c, u cuemusiercs ¢ HUM. OnpenemuTs B KJ[x

CYMMAapHYH KHHETHYECKYIO SHEPTHIO BalrOHOB IIOCIIE CLICIIKH.
a)7,96) 4,5 B) 1,2

HeGonpmoe Temo mMaccoit 1 Kr HauMHAET COCKANB3bIBATH 110 IIIAJIKOMY HAKJIOHHOMY JKEJI00y C
BBICOTEI 2,5 M, NMEPEXOAdINeMy B MEPTBYIO Iermio pamuyca 1 M. OmpenenuTs KHHETHUECKYIO
SHEPIHI0 Tela B  MOMEHT IIPOXOXJECHMS BEpXHEH TOYKM  «MEpPTBOH  IETIIHY.
(371x)

Ompenenuts MOIYNh pPaBHOACHCTBYIOINEH BCEX CHJI, NEHCTBYIOIIMX Ha TENO, PABHOMEDHO
JIBIDKyIIEecs 10 OKpyxHocTH paauyca 0,5 M u obnagaromee kuneTudeckoit sHeprueit 10 k.
(40H)

B paBHBIX 00beMax NpU OJJMHAKOBOM TeMIlepaType AapieHue renus pasHo 5 Ila, a xucnopona —
13 Ila. OnpenenuTth DaBIE€HHE CMECH, €CIM I'ellii IepekadaTh B 005eM, 3aHUMAaeMbIi KUCIIOpo-
oM. (18I1a)

Omnpenenuts 00beM Bomopoma npu maeinenud 100 xIla u temmeparype 300 K, comepsxarmuit
YHCJIO MOJIEKYJI, PaBHOE YHCIY MOJIEKYJ B 18 KI KOHIEHTpupoBaHHOM cosiHo# kucioTel (HCL).
Mornspras macca HCL pasna 36 r/momns. (12,45m3)

Bozgyx mpencraBnser cob6oi cMech HACANBHBIX ra3oB. M3 o0miero gucia MOJIEKYNI B BO3AyXe
79% cOCTaBIAIOT MOJEKYBI a30Ta. OnpenenmTh B KMIONACKAIIX NaplHAIbHOE JaBICHHE a30Ta,
eciu nonHoe pasnenue pasao 100 kIla. (79xI1a)

OOmee CONMPOTHBICHHE y4YacTKa ILIEMH, COCTOSINEr0 W3 TPEX OJWHAKOBBIX COIPOTHBICHMH
3Rkaxnoe, COSqUHEHHEBIX KaK [I0Ka3aHo Ha cxeme, paBHo...(1R)

3R

1 ,443R,143R L

DnekTpryeckas LEeNb COCTOUT U3 UEeTHIPEX PE3UCTOPOB U aMIepMeTpa, MOJKIIOYEHHBIX K HC-
TOYHHKY ITOCTOSHHOTO HanpsokeHus U yKa3aHHEIM Ha cXeMe croco6oM. IIpm aToM compoTus-
nenus pesuctopos Ri= 6 Om, R2 = 30M, R3 =3 OMm, R4 = 2 Om, a noka3anue amrepMerpa pas-
HO 0,5 A. Hanpspkerue U pagHo...
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22,

23

24.

25.

26.

27.

(8B)

OnexTpuyecKas Iens COCTOMUT U3 YETHIPEX PE3HCTOPOB M aMIIEpMETpPa, MOAKIIOYEHHBIX K HC-
TOYHHUKY MMOCTOSHHOIO TOKA YKa3aHHBIM Ha cxeme crocobom. IIpu 3ToM conpoTHBIEHUsS pe3u-
ctopoB R; =3 Om, Ry =6 Om, R3 = 1 Om, R4 = 6 Om, a nokazanue ammepMerpa pasao 3 A.
Hanpsxenue U pagHo...

(20 B)

OnexTprdecKas IEIb COCTOUT M3 TPEX MOCHENOBATENBHO COSIMHEHHBIX PE3UCTOPOB, IOIKIIIO-
YEHHBIX K HCTOYHUKY IOCTOSHHOTO HaNpsKeHus, paHoro U=24 B. BenuunHa cOnpoTUBICHUSA
nepsoro pesuctopa Ri= 30m, Broporo R;=60M. Hanpsbxenue Ha TpetbeM pesuctope Us=6B.
Hanpsoxkenue Ha BTOpoM pe3ucTope paBHO...(12B)

Kaxo# nnvHBEI Ha0 B3STh HUKEIMHOBYIO IPOBOJIOKY C IUIOIIAABIO momnepedroro ceuenus 0,84
MM?, 9TOOBI M3rOTOBHTH HarpeBaTenms Ha 220 B, IpE IOMOINM KOTOPOTO MOXHO OBUIO GBI
HarpeTb 2 1 Boisl 0T 20°C mo xunenus 3a 10 munyT, ecma KII1JI marpesarens 80%, a ynensHOE
conporusieHne mpoBonoku 42:10° Om-M? Vimemsmas temmoemkocts Bomsl 4200 JDx/xr-K,
MI0THOCTH Bozbl cocTasmser 1000 kr/v® OTBET OKPYTIUTE IO LENbIX. (69 M)

ITpsimonuueiHbIl npoBoasamui crepxens AC maccoit m=40r u qmuHO#M L, Haxo4scs B 0JHO-
ponsoM MarsuTHOM mostie B=0.2 Tn, BHCHUT Ha JABYX ONMHAKOBLIX BePTUKAILHBEIX IPYXHHAX B
OJTHOPOJHOM MarHMWTHOM IIOJI€ M COXPaHSET FOPH30HTAIBHOE MOJIOXKEHHE. BEKTOp MarsuTHOMH

s
HHAYKIHHA B TIEPNEHIUKYIIAPEH IIIIOCKOCTH PUCYHKA W HAIIPABIICH K HaM. '-Iepe3 CTEpPIKEHb UIET

TOK cuioi [=8A, moxBeeHHBIH K KOHIAM CTEpKHA IIO JIETKHM IPOBOJAM, NapaUIeIbHBIM B.
ITpu 3TOM pacTshKeHHE KaXAOH IpYKMHBI BABOe OoJblle, YeM OTCYTCcTBHE TOKa. OmpenenuTh
ey cTepkHa L. UucneHHBIH OTBET 3alMIIMTE CO 3HAKOM +, €CJIM B ONHMCAHHON CHTYyalln{
ToK BT 0T A K C, i CO 3HAKOM «-» , ecin Tok umer ot C k A.

(+25¢cm)

I
o

i

-
i
—~

H}MM!
n Y

Mex 1y ropH30HTaNBHEIMHE MTOJIOCAMU MAarHUTa Ha JBYX TOHKHX ITPOBOJIOYKAX IOABEIICH FOPU-
30HTAIBHO JuHEHHBI mpoBoaHUK BecoM 0,1 H u mmunoit 20 cm. Maayknus ogHOpOJHOrO Mar-
HHTHOI'O ITOJIA HanpaBjeHa BepTHKanbHO U paBHa 0,25 Tn. Ha kxakoi# yron oT BepTHKaIu OTKIIO-
HATCS TIPOBOJIOYKA, €CITH IO POBOHMKY IPONYCTHTE TOK 2 A? (459)
ITo ropu3oHTaIEHOMY MPOBOIHUKY JIHHOHK 1= 20 cM u Maccoit m= 2 r Te4ér ToK cujioii [=5 A.
Onpenenure MUHAMAIBHYIO MHIYKIHIO MardHMTHOIO MOJsS B, B KOTOPOH HYXHO NMOMECTHTE
IIPOBOIHUK, 9T00EI OH BHcen He nanad. (g =10 M/ ¢?). (B = 0,02 Tu1, mone ropu3oHTaIEHOE)
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28.

29.

30.

31.

32

33,

34.

35.

36.

37,

38.

38,

[IpoToH co CKOpPOCTBIO V<<C BiIETaeT B OJHOPOJHOE MarHUTHOE IIOJIE NEPIEHAUKYIIPHO JIHHH-
SM MarHMTHOH WHIYKUWHM W HaYWHAET ABUTATHCS IO OKPYKHOCTU. llpu yBelIMYeHHH CKOPOCTH
IPOTOHA B 4 pasa nepro/l ero 0OpaIeHus 110 OKPYKHOCTH. .. (He H3MEHHUTCS)

DIIEKTPOH JBHKETCS CO CKOpocThio 1,76 * 106 M/c mepneHanKyIApHO OHOPOTHOMY MarHHTHO-
My ToTrO. Y IeNBHBIN 3aps neKTpona paeeH 1,76 * 10M Kiw/kr. Pagryc okpyXHOCTH, O KOTO-
poit meIKeTcs snextpoH 4 * 107 M. Haifamre mExyknmio MareEuTHOTO 1oy (2,5 * 1073 Tor)
Henpospausslii Kpyr ocBelmaeTcs TOYeYHBIM MCTOYHHKOM CBETa H OTOpachIBaeT KPYTIIYIO TEHB
Ha 3kpaH. Onpenenure guamerp TeHH, ecnn quamerp kpyra 0,1 m. PaccrossHue OT MCTOYHHKA
CBeTa JI0 Kpyra B 3 pa3a MEHbIIE, 9eM PAcCTOSIHAE OT UCTOYHHMKA [0 3KpaHa. (OTBET 1aTh B MeT-
pax.) Oreet: 0,3

Ha nHO cocyna, HamoaHEHHOro 10 BEICOTH h= 10 cM, IIOMEINEH TOYEYHEIH HCTOYHMK CBETA.

Ha noBepxHOCTH BOIBI IUTaBaeT KPYIUIas HEMpO3padHas IUIACTHHA TaK, YTO €€ IEHTP HAXOMUTCS
Ha/l HICTOYHUKOM CBeTa. Kakoll HaMMEeHBIIMH paJuyc r JO/DKHA MMETh 9Ta IIIacTHHA, YTO0h! HH
OJIMH JIyY HE MOT BBINTH 4Yepe3 IOBEpXHOCTh BoAbI? ITokaszaress mpemoMIIeHus BOJBI IIPHHATE
paBaeM n=1,33. (OTBeT nath B M , OKpYI/IHB 10 coThX). OTser: 0,11

JIyy nasepa ¢ mmno# BoiHBL 0,6 MKM mocturaer skpana 3a 0,02 mMxc. CKOJBKO UIMH BOJNH
YKJIanpIBacTCs Ha IIyTH CBETa OT Jia3epa [0 SKpaHa? B oTBeT 3amucaTh JECSTHYHBINA JOraprdm
IOJTy9eHHOro yucna. CKOpoCTh cBeTa NpHHSTH paBHOR 3-10° M/c. Qrger: 7

/lBa MaTeMaTHYECKUX MasTHHKA HMEIOT epros! Kojebaruit T u Ta, mpraéM u3BecTHO, 9T0 T}
=2 Ta. PasHocTh JUMH 5THX MasTHHKOB coctaBisier 30 cM. UeMy paBHa JUTHHA IIEPBOTO MasT-
Huka? (Oteer nath B cMm).

MaxkcumanbHas 1THHa BONHBI CBETA, BHISBIBAIOMIETO (HOoTO9(QOEKT ¢ IIOBEPXHOCTH METaILIHYe-
cko# mracTuHel pasHa 0.5 MxM. Ecim Ha 3Ty miacTHHY mOJaTs 3a[epKHBAIONIUH TOTEHIHAT,
paBHbI 2 B, TO Npy Kakoif MAUHAMANBHOH 4acToTe cBeTa HauHeTcs hotosdpdexr (1 sB=1.6
-10"°I1x)? (OtBer mats B 10'° ', okpyrms 10 mesoro umcia). Ilocrosruyio [I1aHKa IPHESTS
paBHo#t 6,62-107>* JIx-c, a ckopocTs cBeta — 3-108 m/c. OTser: 1

DoToHEI ¢ gacToTOM v=1,5*10/°I'y BHIPEIBAIOT 3IEKTPOHBI U3 METAUTMYECKON IUTACTHHEL Ecmm
MaKCHMajlbHas KHHETHYECKas SHEPIUs BBUICTEBINEro 3JEKTPOHA paBHa 2 9B, To ueMy pasHa
pabota Beixoza (1 3B=1.6-10—19 JIx)? (OtBer nats B 3B, OKpyraus 0 mecarsx). I[TocTosHHYIO
IInanxa npuEATS paBHO#H 6,62°10—34 Ix-c. OTeer: 4,2

Kpacnas rpammma ¢orosddexra wuccnegyeMoro Meramia COOTBETCTBYET JUIHHE BOJHEI
Aip= 600 BM. [Ipu OCBEIIEHMH TOTO METAIUIA CBETOM JUIMHOM BOJHEI A, MAKCHMAIBHAS KHHETH-
4eCcKas SHEPrusl BEIOUTHIX U3 HEro (OTOIIEKTPOHOB B 3 pasa MEHBIIE SHEPIUM N1a/[AFOIIET0 CBe-
Ta. YeMy paBHa JJIMHA BOJHEI A mamaromero csera? Orser: 400

PaGoTa BEIXO/12 3]IEKTPOHOB ISl HCCIEAYEMOro MeTa/lTa paBHa 3 5B. UeMy paBHA MaKcHMAIb-
Has KHHETHYeCcKast SHEPIUsl (OTO3NEKTPOHOB, BEUICTAIOIIHNX U3 METAJUIAYECKOM IIIIACTHHKH TIOX
NIeHCTBHEM CBETa, JUIMHA BOJIHBI KOTOPOIO COCTABIAET 2/3 IIMHEI BOJHEL, COOTBETCTBYIOIIEH
KpacHO# rpanune porosddexra mms storo meramra? OTBeT nath B 3B, OKPYIIHMB 10 HECATHIX.
Otser: 1,5

@otoHBI ¢ 3HEprue# 2,1 3B BeBBBaOT GoTO3ddEKT ¢ MOBepXxHOCTH Ne3us. Hackompko Sek-
TPOHBOJILT HYXKHO YBEIMYUTH SHEPIUIO POTOHOB, YTOOB! MaKCHMAIbHAS KHHETHYECKAs SHEPTHS
BBEIPBAaHHBIX JICKTPOHOB yBenM4miIach B 3 pasza? Pabora BEIXOZa 3JE€KTPOHOB ¢ IOBEPXHOCTH
nesus pasHa 1,9 5B. Otser nats B 3B Otser: 0,4

Pa6oTa BBIXONA 3NMEKTPOHA C MOBEPXHOCTH MeTaula paBHa A Bex = 2,4-10 '° JIx. Meramn
OCBEIIEH CBETOM C MTHHOM BOMHE A=5-107 M. Onpememurs MakcHMaTBHBIM HMIYIEC (GOTO-
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40.

anekTpoHoB. OTBeT aath B 1072 kr-M/c, okpyrimB 1o aecatsix). [Tocrosmuyro [Inanka mpuHATH
paBHOIA 6,6°107>* IIx-c, a ckopocTs cBeta — 3- 108 M/c, Macca snekTpona-9,1-107 kr.

OTtser: 5,3

Moyns uMITyIbCa epsoro hoTona pases 1,32 - 1028 xr-m/c, aro Ha 9,48 - 102 kr-m/c Mens-
IIe, YeM MOAYJIb HMIynbca BToporo ¢orona. Halimure oTHOmeHHe 3HEpruil E»/E) BTOpOro u
nepBoro ¢gororos. OTBeT OKpyrauTe 10 AecaTeix. OTBeT: 8,2

OK-1
3HaTh OCHOBHBIE IMOHATHA, ABJICHUA U 3aKOHBI pasacioB qJHBH'K.H, YMETE 00BACHATE OCHOBHBIE Haﬁmonae-
MBIC MTPUPOJHEIC ABJIEHHA C I'IO3HL{PIFI Cl)}JH,HaMeHTaJIBHBIX q)HBH’-IeCKHX 3HaHHﬁ, BJIaeTh OCHOBHBIMH METO-
JaMHK TEOPETHYECKOTO M DKCIICPHMEHTAJIBHOTO HCCIICJOBaHKA [l)HSH‘ICCKHX SABJICHUH
(evix00HOU KOHMPOTIB)

Tema Ne 1. KunemaTHKa TOYKH H NOCTYNATEILHOI0 IBHKEHHS TBEPAOI0 TeJa
(3amanme ¢ BEIGOPOM OHOTO MPABHJILHOTO OTBETA U3 TIPEIJIOKEHHBIX)

Bonpoc Ne 1.1.

Ecmu 4. u 4, — TaHTeHIHAaIbHAS K HOPMATBHAS COCTABIIMIONIAE YCKOPEHHS, TO COOTHOUICHHUS:
a, =a=const, a, =0 cropaBeIIUBEI 1. ..

BapnanTel oTBeToB. K01-BO IpaBMILHEIX 0TBETOB - 1

1. paBHOMEPHOTO ABMIKEHUS 110 OKPYIKHOCTH

2. paBHOMEPHOTO KPHBOJINHEHHOTO ABHKEHUS

3. IPSAMOIMHEHHOTO PaBHOYCKOPEHHOTO NBHKEHUS

4. IpSMOJIMHEHHOTO PaBHOMEPHOI'O JABHIKEHHUS

Bompoc Ne 1.2.

Ecnu @, u 8, — TaHTeHUMATbHAS H HOPMAThHAS COCTABIISIOLIHE YCKOpEHHS, TO COOTHOIICHHS:
a, =0, a, =const cipaBeUIMBEI 4. ..

BapnaHTh! 0TBeT0B. K0/1-BO IpaBH/ILHBIX 0TBETOB - 1

1. IpAMONMHEHHOTO PaBHOYCKOPEHHOTO JBHIKEHH

2. PaBHOMEPHOTO JBI)KEHUS II0 OKPYXKHOCTH

3. IpsAMONIMHEHHOTO PABHOMEPHOT'O IBHKEHHSI

4. paBHOMEPHOTO KPUBOJIMHEHHOTO ABHIKEHUS

Bompoc Ne 1.3.

Ecim @, u 4, — TaHIreHIHaNbHAs ¥ HODMATGHAS COCTABIIAIONIME YCKOPEHHS, TO I paBHOMEp-
HOT'O IBHIKEHHS IO OKPYKHOCTH CIIPABEITHBEI COOTHOIIECHHS:

Bapnantsl orBeroB. Ko1-Bo npaBuasHbIX 0TBeTOB - 1

1. a, =0;a, =0

2. a, =0;a, =const

3. a, =a=consta, =0

4, a, =0;a, # const

Tema Ne 2. KunemaTuka BpamareibHOro IBMKEeHHS
(3ananue ¢ BHIGOPOM OTHOTO IPABUIBHOTO OTBETA U3 MPEIOKEHHBIX)

Bompoc Ne 2.1.
Juck pamyca R Bpammaercs BOKpYT BepTHKAIBHOM OCH PaBHOYCKOPEHHO IPOTHB YacOBOH CTpel-
KH. YK&KUTe HallpaBlieHHe BEKTOPA YIIOBOI0 yCKOPEHHS.
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Bapuantsel oTBeToB. K01-B0 IpaBUIBHBIX 0TBETOB - 1
1.1
2.3
3.2
4.4

Bonpoc Ne 2.2. JTuck pamuyca R Bpaimaercst BOKpYT BEPTHKATIBHOM OCH PABHOYCKOPEHHO C 3a-
_}

P Vxaxure HamnpaBJIEHHE BEKTOpa JIH-

J2HHBIM HAlIpaBJICHHEM BEKTOPA YITIOBOTO YCKOPCHHA

g v -
HEWHOU CKOPOCTH U

BapuanTel orBeToB. Ko.1-Bo IpaBHILHBIX 0TBETOB - 1

1.3

2.1

3.4

4,2

Bomnpoc Ne 2.3.

JuCK paBHO3aME]IIEHHO BpaIaeTCsi BOKPYT OCH (CM. PHC.). YKaXHTe HalpaBJeHAE BEKTOpa yI-
JIOBO¥ CKOPOCTH TOYKH A Ha 0001e TUCKa.

BapuanTe! orBeToB. Ko1-Bo npaBuibHBIX 0TBETOB - 1

1.3

2.1

3.4

4.2

Bomnpoc Ne 2.4,

JlicK paBHOYCKOPEHHO BpamaeTcst BOKPYT OCH (CM. PHC.). YKaXUTe HAIpaBJleHue BEKTOPA TaH-
T€HIMATBHOTO YCKOPEHUs TO4YKH A Ha 0601 Jucka.
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BapuanTtsl oTBeT0B. K0/I-BO IpaBHILHBIX 0TBETOB - 1
1.4
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Tema Ne 3. 3akoH coxpaHeHHsS] MEXaHHYECKOM 3Heprun
(3ananwme ¢ BEIOOPOM OJHOTO NMIPABHIIEHOTO OTBETA U3 TPEIIOKEHHBIX)

Bompoc Ne 3.1.

Teno macco# 2 xr mogasTo max 3emuei. Ero norennmansuas sueprus 400 Jx. Ecimu Ha moBepx-
HOCTH 3eMIIM [IOTEHIMATbHAS SHEPTHS Tella PaBHA HYJIIO U CHIIAMU CONPOTHBICHHS BO3IyXa
MOXHO peHeOpeys, CKOPOCTH Tella Ha IOJOBUHE BEICOTHI COCTABHUT. ..

BapuanTe! orBeroB. Kos-Bo npaBribHBIX 0TBETOB - 1

1. 14 m/c

2. 10 m/c

3.20 m/c

4. 40 m/c

Bomnpoc Ne 3.2,
Teno maccoii 2 kr moxrsTo Han 3emieit. Ero morernmansras sueprus 400 [x. Ecm Ha moBepx-
HOCTH 3eMJIM [OTEHIHAbHAS SHEPTHS Tella PaBHA HYJIO W CHJIAME COTIPOTHBJIEHHS BO3/yXa

1
MOXHO eHCG €4b, CKOPOCTE TEJIa IOoCHe 11 OXOQXIOCHHS — pacCTOIHHA o0 36M.T11—I COCTaBHT...
P 4

BapuanTe! orseros. Kos-Bo npaBuiIbHBIX 0TBETOB - 1

1. 10 m/c

2.20 m/c

3.40 m/c

4. 14 m/c

Bonpoc Ne 3.3,

Teno macco#t 2 xr 6pocHIH ¢ TOBEPXHOCTH 3eMIIH BEPTHKAIBHO BBEPX €O CKOpocThio 20 M/c. Ec-
JI¥ Ha IOBEPXHOCTH 3eMJIM IIOTEHIMATBHASA SHEPIHUs TeNa paBHa HyJI0 M CHIIAME COTIPOTHBIICHHS
BO3/[yXa MOXHO TIpeHeOpeds, MaKCHMalIbHOE 3HAYECHUE €0 IOTEHIMATLHON SHEPIHH COCTABHT. . .
BapnanTs! oTBeToB. K0/1-BO NpaBH/IBLHLIX 0TBETOB - 1

1. 400 Ix

2. 200 Tx

3. 800 JTx

4. 100 Ix

Bonpoc Ne 3.4,

Teno maccoit 2 Kr GpOCHITH ¢ MOBEPXHOCTH 3€MIIE BEPTHKANBHO BBEPX €O CKOpOCTHI0 20 M/c. Ec-
T Ha OBEPXHOCTH 3eMJIH IOTEHI[UaIbHAS SHEPIHUS Telld PaBHa HYIIIO U CHIIAMH COIIPOTHBIICHHS
BO37TyXa MOKHO IpeHeOpeyh, 3HaYCHHAE er0 KHHETHYECKON SHEPIHH Ha IOJIOBHHE MAKCHMATBHOMN
BBEICOTBI IOBEMA COCTARBHT. ..
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BapuasTh! 0TBeT0B. K0/1-B0 NPaBHILHLIX 0TBETOB - 1
1. 800 JIx
2. 400 JIx
3. 100 Ix
4. 200 JIx

Bonpoc Ne 3.5.

Temo Maccoii 2 K 6pOCHIIH ¢ TOBEPXHOCTH 3eMIIH BEPTHKAIBHO BBEpX o ckopocThio 20 m/c. Ec-
¥ Ha OBEPXHOCTH 3€MITH TIOTEHIIHATEHAS SHEPIUs Tejla paBHa HYJIIO ¥ CHIIaMH COTIPOTHBIIEHUS

. 3
BO34yXa MOXHO npeueﬁpe%, 3HAYCHWE €r0 KHHETHYCCKOH SHEPIHH IIOCTIE MPOXOXKICHHS Z pac-

CTOSIHHS [I0 TOYKH MaKCHMAaIbHOI'O II0JbeMa COCTABHT. ..
BapuanTs! orBeroB. Ko1-B0 NpaBHIBHBIX 0TBETOB - 1
1. 100 JIx
2. 200 Ix
3. 300 Ix
4. 400 Ix

Tema Ne 4. luHamMuKa BpalIaTeJIbHOT0 {BHKEHHS
(3amanue c BEIOOPOM OJHOTO IPABHIBHOIO OTBETA U3 IPEIIOMKEHHBIX )
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Bonpoc Ne 4.1.

K Touxe, nexaimeil Ha BHEITHEH IOBEPXHOCTH IUCKA, IPHIOKEHBI 4 cHibl. Ecii ock Bpamenus
IpoxoauT 9epe3 HeHTp O JucKa NepneHIHKyIApHO IIIOCKOCTH PHCYHKA, TO IJIe90 CHIIBI F2 paB-
HO...

Bapnante! oTBeToB. Ko1-BO NpaBHILHBIX 0TBETOB - 1

1.0

2.b

3.a

4.c

Bonpoc Ne 4.2.

K Touke, nexanieli Ha BHEITHEH MOBEPXHOCTH IUCKA, IPHIOXKEHE! 4 criibl. Eciu ock BpammeHus
HPOXOUT Yepe3 uentp O ArcKa Nepnes uKyIAPHO IIOCKOCTH PHCYHKA, TO IIEY0 chibl F3 pap-
HO...

—
i
F F

BapnanTs! oTBeToB. K0/1-BO NpaBU/ILHEIX 0TBETOB - 1

l.c

2.0

3.b

4.2

Bonpoc Ne 4.3,

K Touke, nexammel Ha BHETTHEH IOBEPXHOCTH QUCKA, IIPAJIOKEHE! 4 crsl. EC och BpammeHus

TpOXOHT Jepe3 ueHtp O 1ucka nepnenauKyIAPHO IIOCKOCTH PUCYHKA, TO Iiedo cuibl F pas-
HO...

Bapuaunte! oTBeToB. Kos-Bo npaBmIbLHBIX 0TBeTOB - 1
1.0

2.¢

3.a

4.b

Bomnpoc Ne 4.4,
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K Touke, nexamei Ha BHEIIHEH IIOBEPXHOCTH JHUCKA, IPUI0KEHB! 4 cuiibpl. Eciu och BpammeHus
poXoauT Yepe3 HeHTp O aucKa NepueHUKYIAPHO IIOCKOCTH PACYHKA, TO MIIEY0 CHIIBI F2 papno

Bapuants! orBeToB. Ko1-Bo npaBu/ILHBIX 0TBETOB - 1
1.0

2.a
3.c
4.b

-

Tema Ne 5. BHyTpenusis 3Heprus uaeaabHOIo rasa
(3amanmme ¢ BEIOOPOM OHOTO IPABHILHOTO OTBETA U3 MPEIJIOKEHHBIX)

Bompoc Ne 5.1.
Cocrosinue uneanbHOro ra3a OnpeeNseTcs 3Ha9eHUAMH apameTpos: To, po, Vo, rne T — Tepmo-
JAUHaMUYeCcKas TEMIIEPaTypa, p — AaBieHne, V — 00beM raza. OupeeieHHOe KOJIMYECTBO Ira3a Ie-

1
PEBENIN U3 COCTOSHUS (pg s Vg ) B COCTOSIHHE [Pg | EVU ] . IIpu 3TOM €ro BHYTpEHHSISI SHEPTHS. . .

BapuanTsl oTBeToB. K0/1-BO IPaBHIBLHLIX 0TBETOB - 1

1. ymeHbBIIHIIACH

2. He U3MEHUIIACh

3. yBenuuuiachk

Bonpoc Ne 5.2,

CocrosHue neansHOro rasa OIpeNeseTes 3HaYEHMAME apaMeTpos: To, po, Vo, rae T — Tepmo-
AMHaMHAYecKas TEMIIepaTypa, p — faBieHue, V — 00beM raza. OnpeneneHHoe KOJIMYECTBO Ia3a TIe-

1
peBeNH B3 cocTosHUS (Pg, Vg ) B cocTosHUE [Zpg > Evﬂ ] . IIpu 3TOM €ro BHYTpEHHSISI SHEPTHS. . .

BapuanTts! oTBeToB. K0/1-BO NpaBHILHBIX 0TBETOB - 1
1. ymenbmmnacs

2. yBEeTMIUIIACh

3. HEe U3MEHWIACh

Bonpoc Ne 5.3.

CocTosHue HIeansHOro raza OMPENCIICTCA 3HAYCHUAMHE tapamMmeTpoB: To, po, Vo, Tae T — Tepmo-
AUHAMUIECKas TEMIIEpaTypa, p — AasjieHue, V — 06beM rasa. OupeieleHHoe KOIMIeCTRO rasa me-
pPEBENTH U3 COCTOSHUS (Zpg » ¥ ) B COCTOSIHUE (pu »3 Vg ) . IIpr 5TOM €ro BHYTpEHHSIA SHEPIHSL. ..
BapuanTter orBeToB. Koi-Bo npaBHILHBIX 0TBETOB - 1

1. yBenmmamnace

2. HE U3MEHHIIach

3. yMeHbIIHIach

Bonpoc Ne 5.4,

CocTosHUE HACAIBHOTO ra3a ONpeeNAeTCs 3HAYSHUAMHE napameTpoB: To, po, Vo, rae T — Tepmo-
AMHAMWYECKas TEMIepaTypa, p — AaBjieHue, V — 00beM raza. OnpeeneHHoe KOIHYeCTBO rasa Ie-
PEBEH M3 COCTOSHUS (3pg , Vg) B COCTOSIHUE l:pu » 2V ) IIpu 5TOM €ro BHYTpeHHSIs SHEPIHUS. ..
BapuanTtei oreeToB. Kos-Bo npasmibLHbIX 0TBeTOB - 1
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1. ymMeHBIIHIIACH
2. He H3MEHHJIach
3. yRenuumuiach

Tema Ne 6. ITepBoe Ha4YaJI0 TEPMOAHHAMHKH
(3amanue ¢ BEIOOPOM OJHOTO IPABHIBHOIO OTBETA U3 IPEAI0KEHHBIX)

e — S AL S RS S ——— S

Bomnpoc Ne 6.1.

Ecin AU — u3sMeHeHwe BHYTpPEHHEH SHEPruy HACaIbpHOTO rasa, A — pabora raza, Q — KOJIHYECTBO
TEILIOTEL, coobImaeMoe rasy, To Ui aiuabaTHOTo CKATH ra3a CIPaBEIUBEI COOTHOIIEHHUS. . .
BapuanTs! oTBeToB. KoJI-BO NpaBHILHBIX 0TBETOB - 1

1. 3=0A>0;AU <0

2. 0=0,A<0;AU >0

3. Q>0,A>0,AU =0

4. Q<0;A<0;AU =0

Bonpoc Ne 6.2.

Ecmr AU — y3smeHeHue BHYTPEHHEH SHEPIUy UICATBHOTO ra3a, A — pabora rasza, Q — KOJIH4IecTBO
TEIUIOTHI, cO0OImaeMoe rasy, To I H30XOPHOTO OXJIAKIACHHA ra3a CIpaBeIuBEl COOTHOINEHHUS. . .
BapunanTtsl orBeToB. Kol-Bo npaBuisHbIX 0TBETOB - 1

1. Q=0;A>0;AU<0

2. Q<0;A =0;AU<0

3. Q<0;A<0;AU <0

4. Q<0;A<0;AU =0

Bomnpoc Ne 6.3.

Ecmn AU — u3MeHeHue BHyTpeHHel SHEPIHU HACAIBHOIO rasa, A — paboTa raza, Q — KOJIHYeCTBO
TEIUIOTHL, COODIaeMoe rasy, To I H300apHOr0 OXIaKICHHUS ra3a CIIPABEINBEI COOTHOLICHHS. . .
BapuanTte! orBeT0B. K0/1-BO NpaBHILHLIX 0TBETOB - 1

1. Q<0;A=0;AU<0

2. Q<0;A<0;AU <0

3. Q<0;A<0;AU =0

4. Q=0;A>0;AU <0

Bonpoc Ne 6.4.

Eciu AU — u3MeHeHHe BHYTpeHHEH SHEPIHH UIEABLHOTO rasa, A — pabora ra3a, Q — KOIHIECTBO
TEIUIOTHI, COO0IaeMoe rasy, TO ULl H30TEPMHYECKOTO CHKATHs Ia3a CIPaBe IMBLI COOTHOIIE-
HUS. ..

BapuanTte! oTBeToB. K0/1-B0 IpaBHILHBIX 0TBETOB - 1

1. Q=0 A<0;AU>0

2. Q<0;A<;AU=0

3. 0=0;A>0;AU <0

4. Q>0;A>0;AU=0

Bompoc Ne 6.5.

Ha (P,V)-nuarpamve n306pakeH UKIMYECKUN IPOIIECC.

Ecmu AU — u3MeHeHue BHYTpeHHe! SHEpIUH HeanbHOTO ra3a, A — paboTa rasa, Q — KOIHYeCTRO
TEIUTOTEI, coolimaemoe rasy, To s nporecca CD crpaBeIuBbl COOTHOIIECHHS. ...

BapnanTbl oTBeToB. K0/1-B0 NpaBHILHEBIX 0TBETOB - 1

1. 0<0;A<0;AU <0

2. Q=0,A>0;AU <0

3. 0<0;A=0,AU<0

4. Q<0A<0;AU =0
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Tema Ne 7. Cpenusisi 3Heprus MoJIeKy.JI
(3amanue ¢ BEIOOPOM OHOTO MPAaBHIBHOTO OTBETA U3 IMPEITOKEHHBIX )

Bomnpoc Ne 7.1.
I
Cpennsis KUHETHYECKAs SHEPTUS MOJIEKY B! HAeaIbHOTO I'a3a IpH Temieparype T paBHa & = EH‘.

Bmecs =1y Y gy Y20 rre my,, Mep W M — umEcIO CTEMEHEH CBOGOIBI IIOCTYIIATENIBHOTO,

BpAIIaTeIbHOIO ¥ KONIEOATENBHOTO ABMKEHIH MOJIEKyYEL. J{71s aToMapHOTro BOZOPOa YHCIIO i
PaBHO ...

BapuanTs! orBeToB. Ko/1-BO IpaBHILHBLIX 0TBETOB - 1
1.5
%3
3.7
4.1

Bomnpoc Ne 7.2.

1
Cpennsis KuHETHYECKas SHEPTHs MOJIEKYJIbI UACATBHOTO Ta3a IpH Temneparype T paBHa &= Ek’f.

3pecy 1=y g, t 2ni  roe ny , Nep M B —9uCIO cTEneHel CBOOOIEI MOCTYATEIBHOTO,
BpaINaTEeILHOTO U KONEOATENbHOTO ABMKEHMH MOJIEKY MBI, [Ipa yCIIoBHH, 9YTO HMEIOT MECTO BCE
BHJIBI IBMOKEHMH, U1 Bogopoaa (Hz) ducno i paBHo ...

BapuanTs! oTBeToB. K0/1-BO IpaBHIILHBIX 0TBETOB - 1

1.5

2.7

3.8

4.2

Bomnpoc Ne 7.3.

;
Cpemusis KMEETHYECKAst S3HEPTHs MOJIEKYIIbI HASATLHOTO ra3a npu Temieparype 7 paBHa €= Eki".

Bnecs =1y ¥y Y20y rne ny, , Mgy m Mg —umclo cTEmEHEH CBOGOIBI IIOCTYIIaTEeILHOTO,
BPAIIATENIBHOTO B KOJIEOATEIBHOIO ABIKCHUN MOJIEKYJIEL. IIpH YCIIOBHHM, YTO HMEIOT MECTO TOJIb-
KO IIOCTYNaTeIbHOE ¥ Bpamare/IbHoe IBMKEeHHe, A1 Bogopona (Hz) gucno i paBHO ...
BapuanTtsel oTBeT0B. K01-BO NpaBH/ILHBIX 0TBETOB - 1

1.8

.

e ) b
b Lh
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Bomnpoc Ne 7.4.

i
CpeHsist KUHETHYECKast SHEPrHs MOJIEKYIIbl HAECAIbHOTrO ra3a IIpy TeMueparype I paBHa &= EkT.

3neck =My ¥ g Y205 e ny,, Mep W Ag — YHCIO CTENEHEH CBOGOABI IOCTYIATENBHOTO,
BPAIIATENBHOTO ¥ KOIeOaTeNbHOr0 JBIDKSHAN MOJIeKy bl [Ipy ycioBuH, 9T0 KMEIOT MECTO TOJIb-
KO IIOCTYIIaTeIbHOE | BpalmaTeabHOe ABMKEeHHUE, 11 BoasHoro napa (H20) gucrno i paBHO ...
BapunanTs! oTBeT0B. K0JI-BO IpaBHILHBIX 0TBETOB - 1

1.6

2:3

3.8

4.5

Bonpoc Ne 7.5.

1
CpenHsis KUHETHYECKas SHEPr sl MOJICKYJIbI HASaIBHOTO ra3a IIpHu TeMneparype 7 papHa & = EkT.

Bnech 1=y ¥ ¥ 205 rnie ny, , Mep u N —uHCIIO CTEMEHEH CBOGOIB IOCTYIATEIBHOTO,
BpaIIaTENLHOIO U KOJIEOaTeNbHOIO OBIDKeHMI MoteKy bl [lnis yraexucioro rasa (CO;) ¢ yueTom
Toro, 9ro Monekyia CO; — nuHeiHas, # HIMEIOT MECTO BCE BUIBI JBIDKCHUSI YUCIIO I, PABHO ...
BapnanTse! oTBeToB. Ko1-B0 paBHILHBIX 0TBETOB - 1

1.5

2
3.
4

.

L ~] oo

Tema Ne 8, Ilmxa Kapuao
(3amanme ¢ BEIOOPOM OHOTO IIPABHIIEHOTO OTBETA U3 TIPEIJIOKEHHEIX)
Bonpoc Ne 8.1.
Tennosas mamuna padoraer no nukiay Kapuo. Eciu Temneparypy HarpeBaTeis yMEHBIIUTE, TO
KITJI nuxna. ..
BapuanTtsl 0TBeTOB. K0/I-B0 NpaBHILHBIX 0TBETOB - 1
1. yenuuutcs
2. YMEHBIITHATCA
3. He U3MEHUTCS
Bonpoc Ne 8.2.
TennoBas MammHa pabortaer mo nukiry Kapro. Eciiu TeMnepaTypy XO0noquIbHEKA YMEHBITHTE, TO
KIIJI mukia. ..
BapuanTs! orBeroB. Kos1-Bo mpaBuabHBIX 0TBETOB - 1
1. He u3MeHUTCS
2. YBEIIMYUTCS
3. yMEHBIIHUTCH
Bomnpoc Ne 8.3.
Tennosas mammaa paboraer no nuxity Kapao. Eciu TeMuepatypy Harpesatesis ¥ XOI0AMIbHIKA
YBEJIHYHUTE Ha oquHaKoBy1o Benuyuny DT, To KITJ[ mukia. ..
BapuanTtsi oTBeToB. K0/1-BO NpaBHIILHBIX 0TBETOB - 1
1. ymeHpIIUTCSH
2. He U3MEHHTCA
3. yBeIMYHUTCH
Bonpoc Ne 8.4..
Tennopas mammsa paboraer no mukity Kapuo. Eciiu TeMeparypy HarpeBaTes U XOI0 HILHAKA
YMEHBIIUTE Ha 0quHaKoByro Benuauny DT, To KI1J] nukia. ..

55



BapuanTs! oTBeToB. K0/1-BO NpaBHJILHBIX 0TBETOB - 1
1. He U3MeHUTCS

2. yBeIU9IHUTCA

3. yMeHBIIUTCS

TR R P RS-SRS

Tema Ne 9. DnexTpocTaTuueckoe moJe. Iloae Togeqdnoro 3apsaga. [Ipuanun cynepnosunmu
(3apanue ¢ BEIGOPOM OTHOTO IPABUIBHOIO OTBETA M3 MPEIOKECHHBIX )

Bomnpoc Ne 9.1.
OJIEXKTPUYECKOE TI0JI€ CO3JaH0 OIMHAKOBEIMY I10 BEUYMHE TOUCUHBIME 3apsAIaMy q1 H qa.

2
9, 9, 1 IC
= 3 < »
a o a l 3
4

Ecnu 9, =-9 9; = +4, a pacCTOsHUE MEX/Ly 3apsiiaMH | OT (2 10 Touku C paBHO a, TO BEKTOP
HaIpsDKCHHOCTH 10J1s B TouKe C OpHEHTHPOBAH B HAIIPABIICHUH. ..

BapuanTs! oTBeToB. K0/1-BO IPaBHILHBIX 0TBETOB - 1

1.3

-

B W N
I -

Bompoc Ne 9.2,
JIIEKTPAYECKOE TI0JTe CO3AHO OMMHAKOBHIMI I10 BENUIMHE TOYCIHBIMU 3aPATAMHE q1 H .

9 4
Ecmu 4= -9, 45 = +4, a paccTosIHIe MEXIy 3apslaMH ® OT 3apsiioB 10 Touky C paBHO a, TO Bek-
TOp HaNPsDKEHHOCTH 1OJIA B TOYKe C OPHEHTHPOBaH B HAIIPABJICHUH. ..
BapnanTel oTBeToB. K0/1-B0 IpaBHILHEBIX 0TBETOB - 1
1.2
2.4
3.1
4.3
Bompoc Ne 9.3.
Ykaxute, Ha KakoM rpaduke IpaBHIBHO [I0KAa3aHa 3aBUCHMOCTE HAIPSKEHHOCTH 3NIEKTPOCTATH-
9ECKOT0 O £ OT PacCTOSAHMS F MEXTY IIEHTPOM PAaBHOMEDHO 3apsKeHHOH nposoosiyeti chepst
panuycoM R W TOYKOM, Izie onpenensieTcs HapskKeHHOCTb.
BapuanTe! oTBeToB. K0/1-B0 NpaBHWILHBIX 0TBETOB — 1

Ea F

NP NP
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n
-

-
\

2.

B 3/1eKTpHYECKOM 10JI€ TITIOCKOT0 KOHAEGHcATopa epeMenaeTcs 3apsi +q B HallpaBIeHuH, yKa-
3aHHOM CTPEJIKOH.

-+

Torna pabora cu nons Ha ygactke AB...

BapuanTer orBeroB. Ko/I1-Bo NpaBHIBLHBIX 0TBETOB - 1
1. paBHa HyMIO

2. oTpuIaTeIbHa

A

3. IOJIOKHUTENIBHA

Bonpoc Ne 10.1.
B snextpudeckom mose mIOCKoro KOHACHCATOPA IEPEMEIAETCS 3aps/l +q B HAIIPABICHUH, yKa-
3aHHOM CTPEJIKOM.

+

Torna pabora cun nons Ha ygactke AB...

BapnanTe! 0TBeT0B. K0/1-BO IPaBU/ILHBIX 0TBETOB - 1
1. paBHa HYJIO

2. oTpunaTenbHa

A

3. nonoxuTenpHa

Bonpoc Ne 10.2.

R——

Tema Ne 10. PaGoTa mo nepeMemeHHI0 3apsa/ia B 3J1eKTPOCTATHYECKOM I0J1€e
(3amanue ¢ BEIGOPOM OFHOTO IPABHIIBHOTO OTBETA U3 MPEIIOKEHHBIX)

B snexTprueckoM moje II0CKOro KOHAEHCATOpa MepeMeIaeTes 3apsia — q B HAIIpaBIECHUH, YKa-
3@8HHOM CTPENIKOH.

+

Torna pa6ota cun mons Ha ygactke AB. ..

B

\\A
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BapuasThl 0TBeTOB. K0/1-B0O IPaBHILHBIX 0TBETOB - 1

1. oTpuuarensHa

2. IOJIOKUTENBHA

3. paBHA HYIIIO

Bonpoc Ne 10.3.

DIIeKTpUYeCKHi 3apsjl, HaXOMSIIUIHCS Ha TIOBEPXHOCTH 3apsDKEHHOM METALIMYECKOH chepsl, 1e-
PEMEIIAIOT U3 TOYKU A B TOUKY B 110 IBYM pa3iWdHEIM TPaeKTOpus. BepHBIM fABIIAETCS yTBED-
XKIEHUE ...

&

B

BapuanTts! oTBeToB. K0/I-BO NIPpaBHILHBIX OTBETOB - 1

1. Pabora B 000HX CiTyJasx OJMHAKOBA H He PaBHA HYJIIO

2. Hawboisimas paboTa coBepImaeTcs IpH JBHKEHUN 110 TpaeKTopuu 1
3. Haubonsmas paboTa coBepimaeTcs IPH IBHKEHUAY 10 TPAeKTOpuH 2
4. Pabora B 060ux ciIydasx OMHAKOBA U PaBHA HYJIIO

Bompoc Ne 10.4.
ITone co3mano ToueunsM 3apaaoM q. IIpoGHBI 3apsi/] MEpeMEINaroT U3 TOYKH 4 B TOUKY B 110
JBYM pPasIHYHBIM TPAEKTOpUs. BepHBIM SBIISETCS YTBEPKICHHE ...

-
- - w

e
r!A b1 %
I

-

BapnanTel orBeToB. Ko/i-B0 npaBuibHbIX 0TBETOB - 1

1. HanbGomnpmas paboTa copepImaercs Npy JBIKEHHHM 110 TPACKTOPHH 2
2. Pabora B 0boux citygasx OIMHAKOBA U He PaBHA HYJIIO

3. Pabota B 00oux crmy4asx OQMHAKOBA M PaBHA HYJIO

4. HauGonpiras paboTa coBepIIaeTCst IPH ABMKECHUH 110 TPAEKTOPHH 1

Tema Ne 11. 3akoHbI HOCTOSHHOIO TOKA
(3amanue ¢ BEIGOPOM OZHOTO IPAaBHIBHOTO OTBETA U3 HPE/I0KEHHEIX)

Bompoc Ne 11.1.
BonbrammepHas XapakTepUCTHKa aKTHBHBIX 9JIEMEHTOB IeNH 1 i 2 Ipe/IcTaBiIeH Ha PHCYHKE.

I, mAa .
; 1
20 |
!
15 j ;
1
10 H 2
5 :
! i .
10 20 30 40 U,B
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Ha snemenTe 1 npu manpsxeruu 30 B BienseTcs MOIMHOCTh

BapuanTsl orBeT0B. K0/1-80 NpaBHILHBIX 0TBETOB - 1

1. 0,30 Bt

2.0,45 Bt

3..158r

4. 450 Bt

Bonpoc Ne 11.2.

BonsramnepHas XxapakTepuCTHKa aKTHBHBIX 3JIEMEHTOB LN | ¥ 2 npeacTaBleHa Ha PUCYHKE.

ILmAa X

20

15

10

10 20 30 40 U,B
Bompoc Ne 11.3.

BOJIBTEI.MHepHaSI XapaKTEPUCTHKA aKTHBHBIX 3JIEMCHTOB LIENH lu2 IPENCTABIICHA HA PHCYHKE.

L mAs ‘
! 1

20

15 :

10

5

L

10 20 30 40 U,B

ITpu sanpsoxennn 20 B otHOmMeHwMe MomHOCTEl P1/P; paBHoO ...
BapuanTe! orBeroB. Ko-Bo npaBuibHBIX 0TBETOB - 1

1.2

2.1/2
3.4
4.1

IIK - 39
3HaTh METO/IBl TEOPETHYECKOTO U SKCIIEPUMEHTAITBHOIO UCCIIe0BaHul, YMeTh OOHAPYKUBATE 3aBHCH-
MOCTh MEXNY QU3MIECKAMH BEIMYHMHAMY, BIIaJETh OCHOBHBIMH METOJAMH HAYYHOTO IO3HAHHS,
HCIIOJIb3yEMBIMH B (PU3HKE:
(BBIXOHO#H KOHTPOJIb)

Tema Ne 12. MarauTHOe 1oJie CHCTeMbI NPOBOHEKOB ¢ TOKamu. [IpHHIHAN CyTIepno3HIHH
noJiex
(3ananue ¢ BEIGOPOM OITHOTO IIPABIIILHOTO OTBETA M3 MPEIJIOKEHHEIX)

Bomnpoc Ne 12.1.
MaruuTHOE 1MoJIe CO3JaHO ABYMS ITapajUIeIbHBIMU JUIMHHBIMHE IIPOBOHUKAMHE ¢ ToKamu I; u I,

PacTIOIOXEHHBIME NEPIICHIUKYISIPHO 110cKkocTH Yeprexa. Ecmu 11=21,, To BekTOp ]_3> WHIYKITH
PE3yJIBTHPYIOMIETO IOJI B TOYKE A Halpagl€eH. ..
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I I
BapunanTs! oreroB. Koi1-Bo npaBHIbLHBIX 0TBETOB - 1
1. BHU3
2. BBEPX
3. BIIpaBo
4. BIE€BO

Bonpoc Ne 12.2.
MaruauTtHOE TIONIE CO3AaH0 ABYMS NapaLIeIbHBIMH IHHHEIMU IIPOBOIHUKAMH ¢ TokaMu I; u I,

%
PacTONOKEHHBIMH HEPICHARKYIIAPHO II0CKoCTH deprexa. Ecim I1=21, To BexTop p HHAYKIHHA
PEe3yNbTUPYIOLIETro MOJIs B TOYKE A HaIpaBiieH...

A
e e
I; I

BapuanTtse! oTBeT0B. K01-BO NpaBH/ILHBIX 0TBETOB - 1
1. BHE3

2. BIIPaBo

3. BIIEBO

4. BBEpX

Bomnpoc Ne 12.3.
MaruuTHOE moJIe CO34aH0 ABYMS IapallIe/IbHBIME [UIMHHEIME IPOBOIHAKAMH ¢ TokaMu [; u I,

PaCIIOIOKEHHBIMH NEPIEHANKYIIIPHO II0CKOCTH YepTexa. Ecimu [=211, To BekTOp ]__,: HHIYKIAH
PE3yIBTUPYIOINETO MO B TOYKE A HAIPABIIEH. ..

O——O——=

I L

BapuanTel orBeroB. Ko/1-B0 paBUIbLHLIX 0TBETOB - 1

1. BBEPX

2. BIIEBO

3. BHU3

4. BIIpaBo

Bomnpoc Ne 12.4.

Ha pucynke n306paxeH IPOBOJHUK C TOKOM, KOTOPHIH IIOMEIIEH B IIOCTOSIHHOE MATHUTHOE TI0JIE
C HHOYKIUEN

X X X X X

X X X X X
YKaxuTe IPaBHIbHYI0 KOMOWHAIIMIO HAIIPaBICHHS TOKA B IPOBOJHHAKE M BEKTOPA CHIIEI AMITepa.

BapuanTe! orBeroB. Ko1-Bo npaBHIBLHBIX 0TBETOB - 1
1. Tok B HanpaBnernu L-M; cuna Ammepa — K Ham
2. Tox B manpasnernu M-L; cuna Ammepa — BBepX
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3. Tox B Hanpasiesuu L-M; cuna Amiepa — BBEpX
4, Tox B Hanpasnenuu M-L; cuna Amnepa — oT Hac

Tema Ne 13. [eficTBHe MArHHTHOT0 MoJIst Ha 3apsaabl. Cuia Jlopenna
(3ananue ¢ BEIOOPOM OHOTO IPABHUIBHOTO OTBETA U3 IPEIOKEHHBIX )

Bonpoc Ne 13.1.

Ha pucynke yka3zaHbl TPaeKTOPUH 3apsDKCHHBIX YaCTHII, HMEIOIUX OIHHAKOBYIO CKOPOCTE H BIIE-
TAIOMHMX B OJHOPOIHOE MarHUTHOE I110J1e, IEPIEHIUKYIIPHOE IIIIOCKOCTH YepTexa. [Tpu aTom s
YacTHLEL 2 ...

- B
%
1 T4 3 4

BapuanTs! oTBeToB. K0/1-BO NpaBHILHLIX 0TBETOB - 1

1.q<0

2.q=0

3.9q>0

Bonpoc Ne 13.2.

Ha pucynke ykasaHEI TPaeKTOPHH 3apsDKEHHBIX YACTUI], HMEIOIIMX OHHAKOBYIO CKOPOCTbH H BIIE-
TAXOIMKX B OTHOPOHOE MAarHUTHOE II0JIe, IIEPIEHIMKYIAPHOE IUIOCKOCTH YepTedxa. [Ipu sToM [y
qacTUs 1 ...

2 ®B’
r\h\
1 Tt 3 4

BapunanTte! orBeroB. Kos-Bo npaBmibHBIX 0TBeTOB - 1

1.g<0

2.q=0

3.q9>0

Bonpoc Ne 13.3. Ha pucyHke yKasaHsl TpaeKTOPHH 3apSIKEHHBIX YACTHII, IMEIOIIHX OJIMHAKOBYIO
CKOPOCTE M BIICTAIOIIMX B OJHOPOJIHOE MarHUTHOE 110JI€, MEPIEHIUKYISIPHOE INIOCKOCTH YepTe-
xa. Eciy 3apsy1 9acTUIE 0TpHIaTeNeH, TO €€ TPACKTOPHS COOTBETCTBYET HOMEDY ...

g 5
/\H
1 {H 3 4

Bapuantsr orBeroB. Kosi-Bo nIpaBHIBHBIX 0TBETOB - 1
1.1

2.3u4

3.2
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Bonpoc Ne 13.4.
Ha pucyske yka3aHbl TPAGKTOPHH 3apsUKEHHBIX 9aCTHI], HMEIOIIMX OJMHAKOBYIO CKOPOCTh H BJIe-
TAIOIIUX B OXHOPOJHOE MarHUTHOE TIOJIE, NEPIEHANKYIIIPHOE INIOCKOCTH depTexa. Ecmu 3apsan

YaCTHLEI OTPHIIATEJIEH, TO €€ TPAEKTOPHSI COOTBETCTBYET HOMEDY ...
2

T B
&
Lo S
BapuanTsl oTBeToB. K0/1-B0 NpaBHILHBIX 0TBETOB - 1
1.2
2.3u4
3.1

Tema Ne 14. SIBnenne 31eKTPOMArHHTHOM HHIYKIHH
(3ananue ¢ BEIOOPOM OIHOTO MPABHIILHOTIO OTBETA U3 IPEIJIOKEHHEIX)

Bonpoc Ne 14.1.

Ha pucynxe npencrasiena 3aBHCHMOCTS MATHUTHOTO [IOTOKA, IPOHU3BIBAIONIETO HEKOTODbIA 3a-
MKHYTBIH KOHTYD, 0T Bpemenu. OJ]C uHAYKIHE B KOHTYpe 10 MOAYIIIO MaKCHMATbHA Ha HHTED-
BaJIE. ..

s
-
w
v
(9]
o
R

Bapuanre! oTBeToB. Ko1-Bo paBHILHLIX 0TBETOB - 1
1.D

da
> 0

5.B

Bomnpoc Ne 14.2.

Ha pucyrke npezcTaBieHa 3aBUCEMOCTh MarHHTHOTO TIOTOKA, IPOHH3EIBAOIIET0 HEKOTOPHIH 3a-
MKHYTBIH KOHTYD, OT BpeMeHH. DJ[C HHIyKIHK B KOHTYpE HOTOKHUTEIBHA U [0 BEIHYHHE MaK-
CuMaibHa Ha HHTEpBAae. ..

D, Bi

e E—,
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BapuanTsl orBeToB. K0/1-B0 IpaBHIBLHLIX 0TBETOB - 1

1.C

.

AW
W o

5.D
Bompoc Ne 14.3.

Ha pucynke npencrapieHa 3aBUCEMOCTS MArHATHOTO IIOTOKA, IPOHHM3EIBAIOIIEr0 HEKOTOPKIH 3a-
MKHYTBIA KOHTYD, 0T BpeMeHH. DJ]C WHIYKIUH B KOHTYpE OTPHUIIATENbHA U 110 BEIHIAHE MAKCH-

MaJjibHa Ha HHTEpBAJE. ..
@, Bo
.

4 =+

e e

L S

2 \3
A B C\/D
B =

-44

T e m e
@
g
(=]

BapuanTte! orBeToB. Kos1-BO IpaBH/ILHBIX 0TBeTOB - 1
1.A

B W
Wwoo

SE
Bomnpoc Ne 14.4.

Ha pucynxe npencrasiena 3aBHCHMOCTS MATHATHOTO OTOKA, IPOHH3HIBAIONIETO HEKOTOPBIH 3a-
MKHYTBIH KOHTYD, OT BpeMeHH. SJ[C HHIYKIUY B KOHTYPE TOI0KHTEILHA ¥ TI0 BEIMIAHE MIHI-

MajlbHa Ha HHTEPBAJE. ..
&, B

L
¥ S ST ..

5
o3
B i i
&
(=

Bapuauts! orBeToB. KoJI-B0 NpaBHILHBIX 0TBETOB - 1
1.E

or @ Rwih-2

2
3.
4
5
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Tema Ne 15. YpapHenue rapMoOHA9ECKAX KoJIeOaHMH
(3amanue ¢ BEIGOPOM OXHOTO MPABUIIBHOI'O OTBETA U3 IIPEIOKECHHBIX)

Bonpoc Ne 15.1.

MarepuanbHas TOYKa COBEpIIAcT rapMOHMYECKUE KojiebaHusl ¢ aMIUTATYN0H A=4CM U IEpHOAOM
T=2c. Ecnu cMeleHre TOYKW B MOMEHT BPEMEHH, IPUHSTHIM 32 HAa4aTbHbIH, pABHO CBOEMY MakK-
CUMAJIBHOMY 3HaUEHHIO, TO TOYKa KoNebIeTcs B COOTBETCTBUH ¢ ypaBHeHHeM (B CH)...
Bapuantel orBeToB. K0/1-BO IpaBUIBLHBIX 0TBETOB - 1

1. x=004sm =

2. x =004sm 2t

3. x=0,04¢c0s2z

4, x=0,04¢cosm

Bomnpoc Ne 15.2.

MartepuansHas TOYKa COBEpIIAET FApMOHIYECKHE KOeOanus ¢ aMILTUTY oM A=4cM U 9acToToH
n=2I"11. Ecii cMeImenye TOYKH B MOMEHT BPEMEHH, IIPHHSTHIA 32 HaYaJIbHBINA, paBHO HYIIO, TO
TOYKa KOJIEONETCS B COOTBETCTBIH ¢ ypaBHeHueM (B CH)...

BapuanTel orBeToB. Ko1-B0 NIpaBHIbLHBIX 0TBETOB - 1
1. x =004 cosdm

2. x=004smn m

3. x=0,04cosm

4, x=0,0dsin4m

Bonpoc Ne 15.3.

Marepransras Touka COBEpIIAET rapMOHHYECKHE KONEOAHHS ¢ AMILTHTYI0H A=4CM U 9aCTOTOH
n=2T". Eci cMelnenne TOYKy B MOMEHT BPEMEHH, IPAHSATHIN 32 HAYaTbHbIH, PABHO CBOEMY
MaKCHMaJbHOMY 3HAYCHHUIO, TO TOUKa KOJIEOIeTCs B COOTBETCTBUH ¢ ypaBHenueM (B CH)...
BapuanTel oTBeroB. Ko1-Bo NpaBH/ILHBIX 0TBETOB - 1

1. x=0,04sin 47

2. x=0,04sm m

3. x=0,04cosm

4, x=0,04cosdm

Bonpoc Ne 15.4.

Marepranbras ToYKa COBEpIIAET rapMOHHYECKHUE KONEGAHMS C aMILTUTYI0H A=4CM U HEPHOLOM
T=2c. Ecnu cMmennenue TOUKA B MOMEHT BPEMEHH, IPUHSATHIN 32 HaYalbHbLH, paBHO 2CM, TO TOUKA
KonebeTcss B COOTBETCTBUH ¢ ypaBHeHHeM (B CH)...

Bapuantse! oTBeToB. K0/1-BO NpaBHMILHBIX 0TBETOB - 1

1. x =0,04dcos £r+£
2 3
2. x=0,04 cos{tlﬂt + FB—F]

|

3. x=0,04 5in[4ﬂ.t +

e

4. x =D,04sin[?t +§

—
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Bompoc Ne 15.5.

MarepranbHas TOUYKa COBEPIIACT FrapMOHUYECKUE KoeOaHus ¢ aMIUIUTY 104 A=4CcM M 9acTOTOH
n=21"ni. Ecu cMelneHue TOYKHM B MOMEHT BpEMEHHU, IPUHSATHINA 32 HAaYalIbHBIA, PaBHO 2CM, TO TO9-
Ka KonebneTcs B COOTBeTCTBHY ¢ ypasHenueM (B CH)...

BapnanTs! orBeroB. Ko/I-Bo npaBU/ILHBIX 0TBETOB - 1

1 x= 0,04cos[ﬂt + %]

2. x =0,04cos[4ﬂr + g]

3 x= 0,04sin[4ﬂr + g]

4, x = 0,04Si'{ﬂt + %]

Tema Ne 16. Borabsn
(3amanue ¢ BHIGOPOM OHOTO MPABHIBHOTO OTBETA M3 IPEIOKEHHEIX)

Bonpoc Ne 16.1.

JUi1st IJIOCKOH BOJTHBI CIIPABEJTABO YTBEPXKICHHUE. ..

BapuanTer oTBeroB. K0/1-B0 NIpaBHILHBIX 0TBETOB - 1

1. BonHOBEIE IOBEPXHOCTH UMEIOT BHI KOHIEHTPAIECKUX chep.

2. AMIUITY/1a BOJIHEI HE 3aBUCHT OT PAacCTOSHUS 0 HCTOYHHKA Konebanmii (IIpH yCIOBHHY, YTO
HOTJIOIIEHHEM CPEIbl MOXKHO IpeHeOpeys).

3. AMIUTHTY /@ BOHEI 06PAaTHO IPOIOPIHOHATEHA PACCTOSHHUIO 10 UCTOYHIKA KOJIeOaHMi(B He-
TIOIJIOIIAKOIIEH cpene).

Bonpoc Ne 16.2.

Jlns chepryecKkoii BOJHEI CIPaBEIHBO YTBEPKICHHE. ..

Bapuants! orBeros. Kosi-Bo npaBuibHbIX 0TBETOB - 1

1. AMITATY 12 BOTHEI 0OPaTHO MPONIOPIHOHAIBHA PACCTOSHHMIO JI0 HCTOYHHMKA Koebanmuit

(B HemormomaroIeit cpene).

2. AMIUTHTY/ia BOJIHBI HE 3aBUCHT OT PACCTOSHES J0 HCTOYHMKA KoJieOanmif (IIpH yCIOBHH, 4TO
HOTJIOIIEHUEM CPEII MOXKHO TIpeHeOpeys).

3. BoHOBBIE TOBEPXHOCTH HMEIOT BUJ NapaILIEIbHBIX APYT APYTY IIOCKOCTEH

Bomnpoc Ne 16.3.

Jlns monepedHo BONHEI CIPABEIIMBO YTBEPXKICHHE. ..

BapuanTel orBeToB. K0/1-B0 NpaBHIbLHBIX 0TBETOB - 1

1. HacTus! cpesibl KONEOIOTCS B HAIPABICHHSIX, IEPIEH UKy IAPHEIX HATIPABISHHIO PACIIPO-
CTpaHEHMs BOJIHBL,

2. HacTuupsl cpejibl KOneOMOTCs B HAIPaBIECHAM PACIPOCTPAHEHHUS BOJIHEL.

3. Bo3HHKHOBEHNE BOJIHEI CBA3aHO C AebopManmell CxxaTHs-pacTsIKeHHS.

Bonpoc Ne 16.4.

B razoBo#i cpenie pacnmpocTpaHsIoOTCs. . .

BapnanTte! orBeroB. Koi-Bo npaBuibHBIX 0TBeTOB - 1

1. IpoIoNEHBIE H NOIEPEYHbIE BOJHEI

2. TOJIBKO NIOTIEPEYHBIE BOJIHEI

3. TOJIBKO IIPOJIONILHEIE BOIHEI

Tema Ne 17. YpaBHenus cBo0OAHBIX M BHIHYKIEHHBIX Kos1eGaHmit
(3ananue ¢ BEIOOPOM OZHOTO IPABAILHOTO OTBETA U3 HPEIOKEHHEIX)
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Bompoc Ne 17.1.
YpaBHEHHE JBHKCHUS IIPYKUHHOIO MasTHHKA
2
-h—d * 4 E;c =0
di* m
gBiAeTca U depeEnuaNIbHEIM YPaBHEHHEM ...

Bapuants! oTBeToB. KoI-B0 NpaBHIbLHBIX 0TBETOB - 1

1. BEIHYXXIEHHEIX KoJeOanuit

2. ¢cBOOOIHBIX 3aTyXarolux Kojaebanui

3. cBOOOIHBIX He3aTyXalolMX KojeOanui

Bomnpoc Ne 17.2. YpaBHeHUE ABWKEHHUS NIPYKUHHOTO MASTHHKA

d’x b dx_k__F

—2+—-~—+—x=—cosmr
dt m dt m m

sBisercs muddepeHIMaATLHBIM YPABHEHHEM . ..
BapuanTts! oTBeToB. K0/1-BO NpaBHIILHBIX 0TBETOB - 1
1. cBOGOAHEIX 3aTyXaOMUX KOIeOaHmit

2. BEIHYXIIEHHEIX KOJleOanmit

3. cBOOOAHBIX HE3aTYXAIONHX KOJIeOanuit

Bomnpoc Ne 17.3.

CaoboxHble HesaTyxalolue Koebanus 3apsiia KOHEHCAaTopa B KOIe6aTeTbHOM KOHTYPE OIHCH-
BAIOTCSI yPaBHEHHUEM. ..

BapuanTs! oTBeToB. K01-B0 NpaBHIIBHBIX 0TBETOB - 1
2
1. d_q-l-ﬁ-d_q-{-iqzo
da? L dt IC

d’q R dg, 1 _Us
L

"a? L ar et g
dig . 1

8. — 4" gl
2 IC°

Bomnpoc Ne 17.4.

Caobonrbie 3aryxaromue Konebanms 3apsiia KOHAEHCATOPa B KOe6aTeIbHOM KOHTYPE OIHCHI-
BAaIOTCS YPaBHEHHEM. . .
BapuanTte! orBeros. Kosi-Bo npaBmisHBIX oTBeTOR - 1
2
49,84, 1

..l | —g=0
a2 L at 1o}

L ﬁ+_1_ -
dr?  IC
2

: .d_zg-l'ﬁﬁ‘l‘ig :E_D_coswt
dt Lk 8t EC

Bonpoc Ne 17.5.

BrHyxIeHHbIe Konebanus 3apsa/ia KOHIEHCATOpa B KOIe6aTeNbHOM KOHTYpE ONUCHIBAKOTCS ypas-
HEHHEM. ..
BapuanTe! orBeToB. K0/1-BO IpaBU/ILHBIX 0TBETOB - 1
2
1
d_g +—ag=0

T at LC
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2
. d_g+£-d_q+_}~q=—ucoswr
dt? I dt LC L
2
.d_q-l-ﬁ-d_q.'i'iq:o
dt L dt IC

Tema Ne 18. YpasHenue BOJIHbBI
(3amanue ¢ BEIOOPOM OAHOTO IPABUIEHOIO OTBETA U3 IIPEIIOKEHHBIX)

Bomnpoce Ne 18.1.

YpaBHEHHE IIIOCKOH CHHYCOMTATBEHOMN BOJIHEI, pacnpocTparstoneiics Brois ocd OX, uMeeT B
& =0,01sin{10°¢ - 2x ). Jlmuna BomHs! (B M) pasHa. .

BapuanTtsl oTBeToB. K0/I-BO NPaBHIILHBIX OTBETOB - 1

1.2

2. 0,5

3.3,14

Bonpoc Ne 18.2.

VYpaBHeHHE IIOCKOH CHHYCOMIATBHOM BOJHBI, pacmpocTpasstomeiics Bons ocu OX, uMeeT BUL
£=00 lsinll 0t -2x ) Ilepuon (B Mc) paBeH...

BapnanTs! 0TBeT0B. K01-BO NIpaBUILHBIX 0TBETOB - 1

1.1

2.6,28

3.

Bonpoc Ne 18.3.

YpapHeHuUe IJI0CKOK CHHYCOMTANBHOM BOJIHEI, pacipocTpanstomeics B1ois ocu OX co ckopo-
cTei0 500 M/c, umeeT Bug & = 0,015int103r - kx ). BonmzoBoe gucio k (8 M) pasHo...
BapuanTsi oTBeToB. K0/1-B0 NpaBHILHBIX 0TBETOB - 1

1.2

2.5

3.0,5

Bonpoc Ne 18.4.

YpaBHeHHeE IIOCKOH CHHYCOMTATBHOM BOJIHEL, PACIPOCTPAHSIOIEHCs BIoib ocH OX co ckopo-
ctei0 500 M/c, mmeet Bux & =001sin{ewt — 2x). [uximueckas 9acTota w B (¢! pasHa...
BapunanTs! 0TBeToB. K0/I-BO NpaBHILHBIX 0TBETOR - 1

1. 1000

2.159

3. 0,001

Bompoc Ne 18.5.
YpaBHeHHE ILIOCKOH CHHYCOMNATLHON BOJIHEL, PAaCIpoCTpanstommeiics B1onbs ocu OX, HMeeT BHL

” x
4= 0,015111103[ t- _] . JImaHa BomHEI (B M) paBHa ...

500
BapuanTel orBeToB. Ko0/1-B0 IpaBUILHBIX 0TBETOB - 1
1. 1000
2,2
3.3,14
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Tema Ne 19. BoanoBas npapoaa csera
(3amanue ¢ BEIOOPOM OIHOTO IIPABHIIBHOIO OTBETa U3 IIPEUIOKECHHbIX)

Bompoc Ne 19.1.

PanyxHble NTHA Ha IOBEPXHOCTH BOJBI, IIOKPBITOM TOHKOM IICHKOR GeH3UHA, 00 BACHIIOTCA. ..
BapuanTtsl oTBeT0B. K0/1-BO NpaBHILHBIX 0TBETOB - 1

1. tudpaknueit ceera

2. nonApu3anuel ceera

3. aucriepcueii ceera

4. naTepgepenumeii ceeTa

Bonpoc Ne 19.2.

[TocTOsSHHO MEHSIOMAnACS PayKHAsI OKPACKa MBUILHBIX ITy3BIpeil OOBICHIETCH. ..
Bapuanre! oTBeToB. K0.1-B0 IpaBHIILHBIX 0TBETOB - 1

1. moJysipu3anuei cera

2. uaTepdepeHImeit cBeTa

3. nudpakuueit ceera

4. mucniepcuel cBeT

Bonpoc Ne 19.3.

Panyra na HeGe oObacHsETCS. ..

BapuanTs! orBeros. Koji-B0 npaBHILHBIX 0TBETOB - 1
1. mucnepcueii creta

2. uaTepdeEpeHIre cBeTa

3. nudpaxnueit ceeta

4. onsipu3anueii ceeTa

Bompoc Ne 19.4.

IIpu npoxoxnenuy mapanneasHOro MydKka GeIoro cBeTa uepes IMGPaKIHOHHYIO PEIIETKY
HaOIIFOaeTCs ero PasIoKEeHUE B CIEKTP. DTO SBJICHHE 00BICHIETCS. ..

Bapuante! orBeroB. Kosi-B0 npaBHILHBIX 0TBETOB - 1

1. mudpakumeis cBeta

2. nonsgpusanueii ceera

3. uaTepbepenuueit ceera

4. nucniepcuei ceera

Tema Ne 20. UuTepdepennus cpera
(3ananue ¢ BEIGOPOM OHOTO MPaBHILHOTO OTBETA U3 IIPEJUI0EHHBIX )

Bompoc Ne 20.1.

Jst T. A onTEHecKas pasHOCTH X0fa Tydeit OT JBYX KOIepEeHTHBIX HCTOYHMKOB S| 1 S, pasHa 1.2
mim. Ecim jnvna Bonser B Bakyyme 480 1y 1o B T.A 6yaer HabmomaThes...

L A

BapuanTts! oTBeros. Koi-Bo npaBHiIsHbIX 0TBETOB - 1

68



1. MUHAMYM HHTEP(EPEHINH, TaK KaK pa3HOCTh X0/la paBHa YETHOMY YMCIIy IIOJIyBOJIH
2. MaKCUMyM HHTEp(EpEeHIIHH, TaK KaK pa3HOCTh X0/1a paBHa HEYETHOMY YHCITY IIOIYBOJIH

3. MuUHUMYM HHTEp(EpPEHIIHH, TaK KaK pa3HOCTh X0/1a paBHA HEYETHOMY YHCITy TTOIYBOJIH
4. MaKCUMyM HHTepdepeHIrH, TaK KaK pa3HOCTh X0/1a paBHA YETHOMY YHCITY HOIYBOJIH

Bomnpoc Ne 20.2.
Ecmu S u $2 — HCTOYHMKM KOTe€pEeHTHBIX BOJIH, TO pa3HOCTh (a3 konebanuit, BO30yKIaeMbIX 3TH-

MH BoJIHaMH B T. O (IeHTpalnbHEIE MaKCHMYM), paBHA. ..

S %

Q

SZ*

BapnanTs! oTBeToB. K01-B0 NpaBW/ILHLIX 0TBETOB - 1
T

1.5

2.p

3.2p

4.0

Bompoc Ne 20.3.

Ecmu §1 1 S — ACTOYHIMKY KOTEPEHTHBIX BOMH, a Ly # L, — paccTOSHUS T.A 0 HCTOYHUKOB, TO B

T. A HabonaeTcs MaKcumym HHTEpGEPEHIMH B BO3yXe IPH YCIOBHH. ..

1 A
S

S

BapunanTsl orBeToB. K01-B0 IpaBu/IbHEBIX 0TBETOB - 1
1. L,- 1, = mf; m=012,...

2. LQ—LI-(Zm—i)é =125

A
4 L-L=@m-DT m-123..
Bonpoc Ne 20.4.

Ecma S) 1 87 — ICTOYHUKM KOI€PEHTHBIX BOH, a L 1 Ly — PacCTOSHUS T.A 0 KCTOYHHKOB, TO B
T. 4 HabmonaeTcs Murnumym vHTEpOHEPEHIMA B BO3AYXE IIPH YCIOBHH. ..

L A
5y

8
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BapHaHTbl 0TBETOB. K0JI-BO NNpaBHJIbHbLIX 0TBETOB - 1
1, Ll (2m——1)§ w125,

2. L, = 2”’% m=0,1,2,...

Tema Ne 21, @oTordpdext
(3amanue ¢ BEIOOPOM OJIHOTO MPABUIBHOTO OTBETA M3 MPEII0KEHHBIX)

Bomnpoc Ne 21.1.
Ha pricyHKe IIpeicTaBICHBI JBE BOJIbTAMIIEPHEIE XapaKTEPHCTAKA BAKYYMHOTO (GOTO3TIEMEHTA.

Ecmu E — ocBemenHOCTH t'lJOTOKaTO,I[a, a N —d4acToTa IafaroIero Ha HEro CBETA, TO CIIPaBEAIHNBO

CIIEYIOIIEE YTBEPKACHHUE. ..
I F 3 1

| B

ih

BapnanTts! orBeroB. Kosi-Bo npaBmiILHBIX 0TBETOB - 1

1. vi >v,E =E;

2. vy <vy, E = E

3. v1 =v3,E <E;

4. vi =v2,E; > Ey

Bonpoc Ne 21.2.

Ha pucyrxe npe/icTaBiIe b 1BE BOMTAMIIEPHBIE XapaKTEPHCTUKH BAKYYMHOTO (hOTOSIEMEHTA.

Ecmu E — ocBemenHocTs poToOKaTON, a | — IIMHA BOIHEI IIaAF0NIET0 Ha HErO CBETA, TO CIipaBe]i-

JIABO CIEOYIOIIEe YTBEPXKACHHE. ..
I4

1
2 .

U
BapuanTe! oTBeToB. Ko.1-Bo IpaBAILHBIX 0TBETOB - 1
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Bonpoc Ne 21.3.
Ha pucynke npezicTapieHs! B BOIbTaMIIEPHEIE XapaKTEePHCTHKA BaKyyMHOT0 (GoTo3neMeHTa.
Ecnu E — ocBemennocTs QoTokaTona, a | — mmHa BOMHEI Hagaromero Ha Hero CBeTa, TO CIIpaBel-

JIUBO CICOYIOIIES YTBEPKICHHC. ..
I4 1

 35]

BapuanTe! oTBeToB. K0/1-BO NIPaBHIBLHBIX 0TBETOB - 1
1. 4 <4,E =E,;
2. 4 =7, E >Ey
3. 4 >4,E =E,
4. 4 =74,E <E,
Bonpoc Ne 21.4.
Ha pricyHKe npencTaBieHs! I8¢ BOIbTAMIEPHEIE XaPAKTEPHCTHKH BAKYYMHOT'O dotoamemenTa.
Ecnu E — ocsermernocTs poToxatona, a | — mivHa BOTHEI IAAOIIEro Ha HEro CBETa, TO cIpaBef-
JIMBO CIIEAYIOICE YTBEPIKICHHUE. ..

I

//—— 1

2

— .

U
BapuanTe! orBeToB. K0/1-B0 IPaBHILHBIX 0TBETOB - 1
1. 4> 43, E1 >E,
2. 4 <4, E <E;
3. 44 <4,E; >E,
4. 4 > A, E1 <E;

Tema Ne 22. TenuioBoe H3ay4denne
(3ananue ¢ BEIGOPOM OIHOTrO MPABHIIFHOTO OTBETA H3 MPETOKEHHBIX)

Bonpoc Ne 22.1.

Ha pucynke npencrasieHE! rpaduKy 3aBHCHMOCTH CIEKTPATBHOM ITIOTHOCTH SHEPreTUYECKOH
CBETHMOCTH a0COIIFOTHO YEPHOT0 TejIa OT YACTOTHI [IPH Pa3iMYHBIX TeMIepaTypax. Haumensmeit
TEMIIEpaType COOTBETCTBYET rpaduk. ..

Bapuantsl orBeroB. Kosi-Bo npaBuaLHBIX 0TBETOB - 1

1.3

2.2

3. 1
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Bonpoc Ne 22.2.

Ha pucynxe npezncraBieHsl rpadHKH 3aBHCUMOCTH CIIEKTPATBHON INIOTHOCTH SHEPreTHYECKOR
CBETHMOCTH a0COJIFOTHO YEPHOI'O TeJa OT JIMHBI BOJIHBI IIPH Pa3INIHBIX TEMIIEPATyPaX.
Haunboneme# Temneparype cOOTBETCTBYeET rpadux. ..

T A

I,

7.

Bapuantsl oTBeToB. K0/1-B0 NIPaBHILHBIX 0TBETOB - 1

1.2

2.1

3.3

Bomnpoc Ne 22.3.

Ha prcynke nperncrasiens rpaduKa 3aBUCHMOCTH CIIEKTPAILHOM INIOTHOCTH 3HEPreTHYECKOM
CBETHMOCTH a0COIIOTHO YEPHOTO TeJIa OT JUTHHBI BOJIHbI [IPA PA3TUYHbBIX TEMIIEPATyPax.
Haumenemieif TeMIieparype cOOTBETCTBYET rpaduk. . .

I?L'

-

48

BapnanTs! oTBeToB. K0/1-BO NIpaBUW/ILHLIX 0TBEeTOB - 1

1.1

2.3

3.2

Bonpoc Ne 22.4.

Ha prcynke nokasanb! KpHBBIE 3aBHCHMOCTH CIEKTPATBHON TIOTHOCTH SHEPTeTHYECKOH CBETH-
MOCTH aOCOIFOTHO YEPHOTO TeNa OT JUTHHBI BOJIHBI [P PasHBIX TeMIepaTypax. Ecim mwmsa Boi-
HBI, COOTBETCTBYIOMAA MAaKCHMYMY H3IIyYCHHUS, YBEIHYHIACE B 4 pasa, TO TEMIlEpaTypa abco-
JFOTHO YE€PHOT'O TeNa ...

BapuanTel orBeToB. K0/I1-B0 NpaBHIBLHBIX 0TBETOB - 1

1. ymenpmmIacs B 4 paza

2. yMeHbIINIACK B 2 pasza
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3. yBenuuunach B 2 paza
4, yBenmuniace B 4 pasa

©,

Q

el

_l/’_l\
500 2000 % g
Bompoc Ne 22.5.

Ha prcyHKe nokazaHbsl KpUBBIE 3aBUCHMOCTH CIIEKTPATLHOM IIJIOTHOCTH S9HEPIeTHYECKON CBETH-
MOCTH abCOJIIOTHO YEPHOTO TeJa OT AJIHBI BOJIHBI IIPH Pa3HbIX TeMepaTypax. Eciu nmHa Bo-
HEI, COOTBETCTBYIOIIAst MAKCHMyMY H3JIy4eHHs, YMEHBIIMIACH B 4 pasa, To Temreparypa abco-
TIOTHO 9EPHOTO Tela ...

1

— T

0 2000 3,

Bapuante! oTBeroB. Ko1-Bo npaBHILHLIX 0TBETOB - 1

1. ymensImmIacs B 2 pasa

2. yBenu4uiack B 4 pasa

3. yBenuuuiach B 2 pasa

4. ymeHBIIMIACK B 4 pasa

3ananue Ne 22.26.

VIMeroTest 4 PeleTky ¢ pasNiYHBIMA TOCTOSHHBIME d, OCBeIaeMble OJHAM ¥ TEM K& MOHOXDO-
MaTUIECKAM H3Iy4CHHEM DasIHYHOM WHTEHCHBHOCTH. Kako#l PHCYHOK WILTIOCTPUPYET MONOKE-
HHE I'NTaBHBIX MAaKCHMYMOB, CO3/1aBaeMbIX AU(DPaKIHMOHHON pEIIeTKON ¢ HauMeHbIei

NOCTOSHHOH pemeTKu? (J — HHTEHCHBHOCTB CBETA, ( - yrol Judpakimu).

Fe)
J 10+

©

b

o 03 02 010 51 52 03 oF e 03 04 sm@

D 2)

- Joe L
sno 04 U3 02 00 6| 01 62 B3 0L sng
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3amanue Ne 22.27
YcranoBka Ans moiydeHus kojen HbloToHa ocBemaeTcs MOHOXPOMATHYECKHM CBETOM, ITafaro-
MM 10 HOPMaJIH K IMOBEPXHOCTH IIacTHHKYA. Habmonenue uaer B oTpakeHHOM cBeTe. Paccros-
HHE MEX/1y BTOPBIM U ABAJLaThIM TEMHBIMHU Koiblamu [, = 4,8 mM. Halitu paccrosuue [, Mexny
TPETHHM | INECTHAAATHIM TEMHBIMHU KoJbliamu HeroTOHA.

1) 2 MM 2) 5,3 Mmm 3) 6,3 Mmm 4) 3,6 Mmm
3aganue Ne 22.28
Jlndpak@onsas pelleTka paclojoKeHa MapaljIeNbHO 3KpaHy Ha pacctosHud 0,7 M OT Hero.
[Tpum HOpManPHOM NaJeHHWM Ha PEIIETKY CBETOBOTrO Iyyka C MIMHON BomHBI 0,43 MKM mepBBIi
IAU(PaKITHOHHBIM MaKCHMYM Ha SKpaHe HaXOIUTCs Ha PACCTOSHHH 3 CM OT LEHTPAIBHOM CBETIION
nostocsl. OnpenennTe KOIMYECTBO MITPUXOB Ha 1 MM A7 3TOH mudpakumonHOoM permeTku. (Cuu-
TaTh Sino~ tg o =o. OTBET OKPYIJIHTE [0 LEBIX)

1) 100 2) 150 3) 80 4) 130
3apanne Ne 22.29
Onpenenute cobcTBeHHOE 3HAYCHHUE MIOTHOM SHEPTHH FAPMOHMIECKOTO OCIUILIATOPA, BOIHOBAS

JmE

2
dyHKIHA KOTOPOTO 3a/1aHa ypasaerneM y(x)= A -x-e** e a =

2h
1 3 5 7
1) E:Ehwo 2) E=Ef‘1(ou 3) E=Ehw0 4) Ezahwo
3amanue Ne 22.30

BonsoBas (IJ}’IH(D,'[/Iﬂ YaCTHIEI B IIOTEHIHAIBHON IMe ¢ OeCKOHEYHO BEICOKUMHU CTEHKAMH INHpPH-

. . [ nmx .
HOU UMEET BHIO ¥/ = SID[T] . Benmuuna AMIIYJIECA 3TOH 9aCTHIBI B OCHOBHOM COCTOSIHMH paB-

Ha:
1) 3—%ﬁ?;

2L

27h

3L "

xh .

2L°

7ih
4) 7

3aganue Ne 22.31

BeposaTHOCTE 06HAPYXHUTH NEKTPOH Ha yJacTKe (4, b) OTHOMEPHOTO MOTEHIHAILHOTO SIIHKA C

2)

3)

b
OecKOHEUHO BEICOKHMH CTEHKAMH BBEIUUCIISETCS 0 hopmyne W = _f wdx , Te ® — IUIOTHOCTH Be-

a

POSATHOCTH, onpezenseMas Y-bynkuned. Eciu y-GyHKIHs MMeeT BUJ YKA3aHHEIM HA PHCYHKE, TO
L L
BEPOSATHOCTH OOHAPYKUTH 3JIEKTPOH HA YIACTKE = < X 2 paBHa:
2 1 1

5
) —; 2)—=; 3)=; 4)—
)3 )3 )6 )2
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JIMCT BHEeCeHH s 1OMOJIHEHUI U U3MEeHEeHU
B pado4yio nporpamMmy y4eOHOM JUCHMIIIIMHBI

«Pusznkay
(HaMeHOBaHUE TUCIUIINHBI)

Ha 2022 - 2023 y4eOHbIii O
PaGouass mporpamma mnepecMoTpeHa Ha 3acenaHuu kadeapbl «CHCTeM aBTOMATH3UPOBAHHOTO

MPOEKTUPOBAHUS U MOJICIIUPOBAHUSY,
mporokoi Ne 9 ot 18.04.22r.

3aB. kadenpoit

[/ O.N. EBpowmenko /
1.0. damumnus

K.T.H., JOIICHT

Yy4€Has CTCIICHb, YYEHOC 3BaHUE

B pabouyto nporpammy BHOCATCS CIEIYIOLINE U3MEHEHHUS:

8.2 Hepeqeﬂb HeoﬁXOJII/IMOl"O JUIECH3UOHHOIO M CBOGO}IHO pacipocrpansieMoro nmporpaMmmMmHoOro
06ecneqe}mﬂ, B TOM qucjie O0TCYECCTBCHHOI'O IPpOU3BOJACTBA, HCIIOJB3YEMOI'0 IIpH
OCyIeCTBJICHUH 06pa30BaTeJILHOFO nmpouecca mo IMCIUIJIMHE

1. 7-Zip

Office 365

Adobe Acrobat Reader DC.

Internet Explorer.

Apache Open Office.

Google Chrome

VLC media player

Azure Dev Tools for Teaching

. Kaspersky Endpoint Security.

10. Yandex browser

CoNaRWN

CocTaBUTENN U3MEHEHUN U JOIIOTHEHUHN:

K.IL.H., JOLIEHT
y4eHas CTCICHb, yIC€HOC 3BaHUC

//—;/// / B.B. Cobonesa/

(moamycs) HU. 0. @.
IIpencenatens MKC IloxapHas 6€301acHOCTh
“‘,{=
JLT.H., npodeccop a == [O.M. Iukynsckas /
ydeHas CTEIIeHb, yYCHOE 3BaHHE N.0. ®avmmms

18.04.22



JlncT BHeceHUs1 TONOJIHEHU A M U3MEHEeHU I
B pa0o4y1o nporpamMmy y4yeOHOM THCHHUILINHBI

«Duzukay
(HaMMeHOBaHUE MUCIIUTUTAHBI)

Ha 2023 - 2024 y4yedHblii ro1

Pabouast mporpamma mepecMoTpeHa Ha 3acemaHuu kKadeapsl «CHUCTEM aBTOMATH3HPOBAHHOTO
MIPOEKTUPOBAHUS U MOJICITUPOBAHUS

mpotokost Ne 10 ot 04.05.2023 1.

i
3aB. kadeapoi ( >
K.ILH., JIOLEHT ,ﬁiu/ / B.B.Co6onesa /

y4€Hasl CTENeHb, YUEHOE 3BaHUE MOMINCh N.0. damunms

B pabouyro mporpamMmy BHOCSTCS CI€IyIOIINE U3MEHEHHUS:

1. B n.8.1. IlepeueHr OCHOBHOM W NMOTOJHUTEIHLHOW Y4eOHOW JHTEpPaTyphbl, HEOOXOIUMOI
JUISL OCBOCHHMSI TUCIIUIIIMHBI BHECEHBI CIIEAYIOIINE NU3MEHEHUS:
0) Oononnumenvhas yueonas iumepamypa:
11. Mexanuka 1 MoJeKyisipHas pU3MKa : 1JaOOpaTOPHBIA MPAKTUKYM MO Kypcy GU3UKH /
coctaputenu A. A. Kinoukos, H. . FOmarynoB. — HuxneBapToBCcK : HukHeBapTOBCKUI
rocyfaapcTBeHHbI yauBepeuret, 2022, — 113 ¢. — ISBN 978-5-00047-627-7. — Texkcr :
anekTpoHHslid // LudpoBoit obpazoBarenbubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/129081.html

CocTtaBuTeu N3MEHEHUH U TONIOJTHEHUHN

—

CTaDH_II/Iﬁ IpernoaaBaTcjib ' / C.C. Twoamwmnosa /
(3aHMMaeMas JOJDKHOCTb, (mofmmcs) n.0.0.
yu€Hasl CTeleHb, yI€HOE 3BaHHe)

IMpencenatens MKC «IloxapHass 06e30MacHOCTbY» HampaBieHHOCTh (mpoduiab) «lloxapHas
0€3011aCHOCTb» -
IL.T.H., mpodeccop ﬁ-“jﬂ x [ O.M. Illukynbckas /

y4d€Has CTENEHb, YI€HOC 3BaHNC noannch N.0. ®amunus

«04» 05 2023 .


https://www.iprbookshop.ru/129081.html

JIucr BHeceHH S TOMOJTHEHUH U NU3MEHEeHH i
B pado4yIo nporpamMmy y4eOHOM I CIUTIINHbI

«Duzuxka»
(HamMeHOBaHWE JTUCIIUTIIIIHBI )

Ha 2024 - 2025 yuyeOHbIii T01

Pabouass mporpamma mnepecMoTpeHa Ha 3aceganud Kadenpbl «CHCTeM aBTOMATH3MPOBAHHOIO

NPOEKTHPOBAHUS U MOJAeTUPOBaHus», TpoTokoa Ne 8 ot 29.03.2024r.

i
W.o. 3aB.kadenpoit, ép//(/ 7
KaHJL.IIEA. HAYK ,/ / B.B. Co6ounesa /

(3aHMMaeMas JOJDKHOCTb, (no‘f[nncr;) (H.0. ®amums)
y4€eHas CTEIEHb, yUEHOE 3BaHNE)

B paGouyto mporpaMmy BHOCATCS CEIyIOIIUE U3MEHEHUS:

1. B n.8.2. BHOCATCS creayronue n3MeHEHUS:

8.2. IlepevyeHb HEOOXOAMMOTO JIMIIEH3HOHHOTO H CBOOOTHO PACHPOCTPAHSIEMOT0 MPOrPAMMHOTO
obecrieyeHusl, B TOM YHCJIe 0TeYeCTBEHHOr0 MPOM3BO/ACTBA, HCIOJIb3YeMOro NMPH OCYIeCTBIEHHH

00pa3oBaTeILHOIO NMpouecca No JUCHUILINHE
7-Zip;

Adobe Acrobat Reader DC;

Apache Open Office;

VLC media player;

Kaspersky Endpoint Security;

Yandex browser;

KOMIIAC-3D V20.

2. B mn.8.3. BHOCSTCS clieyIone n3MEeHEHUS

8.3. IlepedyeHb cOBpeMeHHBIX NPO(ecCCHOHAJBHBIX 0a3 JaHHBIX W HMHGOPMAIMOHHBIX

ClIpaBOYHBIX CHCTEM, JOCTYIIHBIX 06yqa10mnMcs1 MpH OCBOCHUH JTUCHUIIIMHBI

1. DnexTpoHHas HHPOPMAIIMOHHO-00pa3oBarTenbHas cpeaa YHuusepcurera (http://moodle.aucu.ru).

2. DIEKTPOHHO-0MOIHOTeYHAas cucTeMa «Y HuBepcuTeTckas oubaroreka» (https://biblioclub.ru/).

3. DnekrponHo-6ubHoTeuHas cucrema «IPRbooksy (http://www.iprbookshop.ru).
4. Hayunas snextponHast ouoanoreka (http://www.elibrary.ru/).

5. Koncynprant+ (http://www.consultant-urist.ru/).

6. denepanbHbIil HHCTUTYT MPOMBINUIeHHOM coocTBennoctu (http://wwwl.fips.ru/)

CocTaBuTeI U3MEHEHNI U TOIIOJTHECHNI

o pe——
Crapuuii npenoaBareib % / C.C. Trwmromosa /
(3aHUMaeMasi I0JDKHOCTb, (no;ﬂ{ncs) (1.0. damuums)

ydeHas CTeleHb, YICHOE 3BaHHUE)

[Ipencenarens METOINYECKOU KOMUCCHU CHEIMAIILHOCTH «Toxapnas
HanpasieHHOCTh (npoduib) «l[loxkapHas 6€30MacHOCTH

Mpodeceop, X
I-p.TexXH.HayK, npodeccop ._@lx-’uﬂ—* / O.M. llukysbckas /
(3aHHMaeMasi JOIDKHOCTD, (mozmmcs) (M1.0. damumms)

ydy€Has CTCNEHb, YYCHOC 3BaHI/IC)

29.03.2024r.

0€30I1aCHOCTEY


http://moodle.aucu.ru/
https://biblioclub.ru/
http://www.iprbookshop.ru/
http://www.elibrary.ru/
http://www.%D1%81onsultant-urist.ru/
http://wwwl.fips.ru/

JIMCT BHeCeHH s JONOJHEHU U U3MEHEeHU I
B pa0o4y1o nporpamMmMy y4yeOHOM JUCUMILINHBI

«DuzuKa»
(HaMeHOBaHWE AUCIIUTIIINHBI )

Ha 2025-2026 yueOHbIi roa
[lporpamMa  JAMCHUMIUIMHBI ~ TIepecMOTpeHa  Ha  3acemaHuu  kKadeapel  «CUCTEMBI
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B pabouytio mporpaMMy BHOCATCS CIEIYIOIINE U3MEHEHUS:

8.1. IlepeyeHb OCHOBHOM M 1ONOJTHHUTEJBHOH YU4eOHOH JTUTEPATypPbl

a) OCHOBHAA yUeOHasa Tumepamypa:

1. Cmpik, A. @. Kypc pusukn : yaebHOe mocobue / A. @. Cmbik. — MockBa, Bonorna :
Nudpa-Unxkenepust, 2024, — 424 ¢. — ISBN 978-5-9729-2084-6. — TekcT : 3MeKTpOHHBIN //
[MudpoBoii  obOpazomBarenbubli  pecypc [PR SMART [catit]. —  URL:
https://www.iprbookshop.ru/144539.html (mata ooOpamenwus: 10.06.2025). — Pexum nocryna:
JUUISL aBTOPU3HUP. TIOJIH30BATEIICH

2. I'aneesa, 3. U. Kpatkuii kypc obmeit pusuku : yuebnoe nocobue / 3. U. 'aneesa, H.
A. Kyszuna, P. C. CanemanoB. — Kazanb : M3narenscteo KHUTY, 2023. — 88 ¢. — ISBN 978-
5-7882-3335-2. — Texkcr : anekrponnsiii // L{udposoit o6pazoBatenbublil pecypc IPR SMART :
[caiiT]. — URL:_https://www.iprbookshop.ru/136163.html (mata o6parmenus: 10.06.2025). —
Pexum noctyna: asst aBTOpU3HP. MOIb30BaTENEH

3. ®usrka. 3agaun ¥ IPUMEPBI PEIICHHS | yaeOHOE IOCOOME [ ISl 00yUYaOIUXCs 3a0YHOM
dbopMbI 00yUeHUSI TEXHUYECKUX HAMpPaBICHUI MOATOTOBKH U cnernuansHocteii| / P. P. [lenenun,

E. B. Mypra, C. JI. Ky3pmuHoBa [u jap.]. — AmdeBck : JloHOaccKuii TocymapCTBEHHBIN
TeXHUYECKUU MHCTUTYT, 2024. — 177 ¢. — Tekcer : anekrponHsiii // Ludposoii 06pa3oBaTenbHbIN
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/151571.html (mara

obpamenus: 10.06.2025). — PexxuM goctyna: Juis aBTOPU3UP. MOJIb30BaTeNnei

0) OononnumenvHan yueonas aumepamypa:

4. Mengenesa, JI. B. O6mas ¢usuka. Mexanuka : yuebHoe nmocobue / JI. B. MenBenena,
A. U. Tpybunko. — Mocksa, Bonorna : Undpa-Umxenepus, 2024. — 168 ¢. — ISBN 978-5-
9729-1845-4. — Texkct : snexTponHsbIit // Ludposoit oopazosarensublit pecypc IPR SMART :
[caiiT]. — URL.: https://www.iprbookshop.ru/143540.html (mara ob6pamenus: 10.06.2025). —
Pexum noctyna: anst aBTOpU3HP. MOIb30BaTENEH

5. [Napmrakos, A. H. ®u3zuka B 3agauax. Onruka : yaeonoe nocodue / A. H. Iapmakos. —
2-e m31. — Mocksa : Aii [Iu Ap Menua, 2025. — 215 ¢. — ISBN 978-5-4497-3889-9. — Tekcr
: anextpoHHblid // LludpoBoii obpazoBarenbublii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/145185.html (mata oopamenwus: 10.06.2025). — Pexum nocryna:
JUISL aBTOPU3UD. NTOJIb30BaTENEH

6. Camopoauna, T. B. DnekTpuuecTBO U MarHeTUsM : y4eOHO-METOAUYEeCcKOoe ocodue K
naboparopHomy mnpaktukymy / T. B. Camopoauna, E. B. CrapaBoiitoBa. — CaparoB :
CaparoBckuil rocyaapcTBeHHbIN TexHuueckuil yausepcuretr umenu FO.A. T'arapuna, ObC ACB,
2023. — 104 c. — ISBN 978-5-7433-3581-7. — Tekct : anekrpoHHbld // IludpoBoit
o0pa3oBaTeNbHbII pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/138068.html (mata obpamenus: 10.06.2025). — Pexum goctyma:
JUTs aBTOpHU3Up. mosb3oBateneit. - DOI: https://doi.org/10.23682/138068

7. Hukepos, B. A. ®usuka. CoBpeMeHHbIN KpaTkuii Kypc : yueonuk / B. A. HukepoB. —
Mocksa : JlamkoB u K, 2023. — 441 ¢. — ISBN 978-5-394-05378-8. — TekcT : 3neKTpOHHBIH //
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[MudpoBoit  obpazoBatenbubii  pecypc  [PR SMART :  [caiéit] —  URL:
https://www.iprbookshop.ru/136570.html (mata ooOpamenus: 10.06.2025). — Pexum noctymna:
JUTSL aBTOPU3UP. TOJIb30BaTENEH

8) nepeuens yuedHO-MemoouuecKko20 obecneuenus:

8. EBcuna E.M. YueOGHO-MeTOIMYECKOE TOCOOHE K JTaOopaTOpHBIM paboTaM 1o (u3uke.
Paznenbr: Mexanuka. OCHOBBI MOJEKYJISPHOM (U3UKM W TEPMOJWHAMHUKH. — ACTpaxaHb:
AT'ACY, 2025. - 127 c.

9. ®wusuka: y4eOHO-METOAMYECKOE IMMOCOOME K J1abopaTOpHBIM paboTaM pasjedn:
«Mexannka» no crenuanbHocTd 20.05.01 «IlokapHasi 6€30MacHOCTbY OYHOW W 3a04HOM (popMm
o0yuenust/Coct. EBcuna E.M. — Actpaxans: AIACY, 2025. — 128 c.

10. ®usuka: y4eOHO-METOAMYECKOE MOCOOME K MPAKTUYECKUM 3aHSITHSIM pPa3/elibl:
«Mexanuka. MonexymnspHas ¢pusuka. Tepmonunamukay no crnenuansaocta 20.05.01 «Iloxapuas
Oe3omac-HOCThY» O4YHOU W 3a04HOM popm oOyuenus/ Coct. EBcuna E.M. -Actpaxans: ATACY,
2025. -124 c.

11. ®usuka: snexkTpuuecTBO U MarHeTusM. KosnebaHus u BOJHBI: y4eOHO-METOANYECKOE
nocoOue K MpaKTHYECKUM 3aHSATHM 711 CTyAeHTOB 1o crerranbHocT 20.05.01 «IloxxapHas 6e3-
omacHOCTh» ouHOM M 3aounoil ¢opm o0yueHus/ Coct. CoboneBa B.B. -Actpaxans: AI'ACY,
2025. -86 c.

12. Mexanuka U MOJICKYJIIpHast (U3HKa : JTa0OPaTOPHBIN MPAKTUKYM IO Kypcey hu3uku /

cocraButenn A. A. KnoukoB, H. U. IOmarynoB. — HwxueBaproBck : HinkHeBapTOBCKUI
rocynapcTBeHHbIi yHuBepcurter, 2022. — 113 ¢. — ISBN 978-5-00047-627-7. — TekcT :
anektpoHHbd // Ludposoit obpazoBatenbubiii pecypc IPR SMART : [caiit]. — URL:

https://www.iprbookshop.ru/129081.html (mata obpamenwus: 10.06.2025). — Pexum nocryna:
JUJIS aBTOPU3HUP. TIOJIH30BATEIICH

13. Escuna E.M., Cob6oneBa B.B. YueOHO-MeTOMMUYeCKOE MOCOOHME 1O MPAKTUYCCKUM
3aHATHAM 10 Qusuke. Pasmensi: Ontuka. KBanToBas mMexanuka. OCHOBBI aTOMHOU M SIIEPHOM
¢buzuku. -Actpaxans: AIACY, 2025. -120 c.

14. Ecuna E.M. Y4eOHO-METOAMUECKOE MOCOOKE K JJaO0OpaTOPHBIM padoTaM 10 (pH3uKe.
Pa3-nen: Ontuka. OCHOBBI aTOMHOM | siiepHO# ¢usuku - Actpaxanb, AIACY, 2025, 109 c.

15. EBcura E.M. O06mwmit xypc pu3uku: yaeOHO-METOAUYECKOE MOocoOre K PEeHICHUI0 U
BBIMIOJTHEHUIO KOHTPOJILHBIX PaboT 1o (u3uKe 715 CTYACHTOB 3a04HOT0 00yueHus. - AcTpaxaHb,
AT'ACY, 2025, - 255 c.

16. beixoBa B.I1. Yue6Hoe mocobue COOpHUK BOMPOCOB U 3aay sl IPOBEPKHU KayecTBa
3Ha-HUW CTYJEHTOB MO (U3UKE ISl CTYJEHTOB BY30B OYHOW M 3a04HON (GopM 00ydeHHs-
Actpaxanb, AACY, 2025, - 100 c.

CocraBuTelb U3MCHECHUN B JIOTIOTHEHHUM:

CTapIIMM MpenojaBaTelib %i-ﬂ /C.C.Troumonosa /
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