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JIueT perncTpaunu u3MeHeHui 1 A0NOIRER U
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1 Heau ocBOeHMS TUCHUILIMHBI (MOIYJISA)

[{enbto 0CBOEHUS TUCHUIUIUHBI (MOAYJs) «DPu3nKay SBISETCS OBJIa/IeHUE CTyIEeHTaMH He-
00XOJIMMBIM U JIOCTATOYHBIM YPOBHEM OOIIEKYIBTYPHBIX U MPO(eCcCHOHATBLHBIX KOMIIETCHITHH B
cootBercTBUU ¢ TpeboBanusmMu ®PI'OC BO mo nampasienuto moaroroBku 13.03.02 Duekrpo-
SHEPreTUKa U JIEKTPOTEXHUKA.

2 MecTo TUCHMILIMHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl
MOJAroTOBKH 0akajiaBpa (Marucrpa, ceuuaaucra)

Juctummaa «Pu3nkay BXoIuT B 0a30BYIO 4acTh 0Jioka | 00pa3oBaTeIbHON POTPaMMBI.
Jis u3yyeHus: JUCHUILTMHBI HEOOXOAUMBI 3HaHUs (YMEHUs, BIaJeHUs), CHOPMUPOBAHHbBIE
B pe3yJIbTaTe M3Y4YCHUS MIKOJBLHOTO Kypca pusuku (11 ximacc), a Takke TUCHUTUTHHBI «Marema-

THKa».

3HaHus (YMEHUS, BIAJCHMS), MMOITYYEHHbIE NMPU U3YYEHUU JAHHOW AMCLUUILIMHBI OynyT
HEOOXOAUMBI JI1 OCBOCHMS HOCIENYIOLMX AUCLHUIUIMH: «Xumus», «Teopernueckas MexaHu-
Kka», «[IpukiagHas MexaHukay, «MeTpojorus», «JIeKTpuYecKkrue MaluHb», «MoaenupoBanue
B 3JIEKTPOIPUBOIEN.

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHUS
AUCHMILIMHBI (MOAYJIsl) ¥ IUIAHUPYeMble Pe3yJIbTAThl 00y4eHu sl

B pesynbrare ocBoeHHs AMCUUIUIAHBI (MOayns) «Pusnka» oOydarouuiics JoKeH o0a-
JaTh CIEIYIOUMMHA KOMIIETEHIUSIMMU:

CTpyKTypHBII
JJIEMEHT
KOMITIETEHIIMH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OIIK-2 - cnocoOHOCTBIO JACMOHCTPUPOBATH 0a30BbIC 3HAHMS B 00JIACTH C€CTCCTBCHHOHAYYHBIX
JAUCHUIIIIMH, TOTOBHOCTBIO BBIABIIATE CCTCCTBCHHOHAYYHYIO CYIIIHOCTD HpO6J’I€M, BO3HHUKAOIINX
B XO0A€ HpO(l)eCCI/IOHaJ'IBHOI\/'I ACATCIIBHOCTH,; MTPUMCHATDH JJIS1 UX Pa3pCIICHUA OCHOBHBIC 3aKOHBI
€CTCCTBO3HAHUA, MCTOABI MATEMATUYCCKOI'0 aHajIn3a U MOJACIIMPOBAHUSA, TCOPETUICCKOI'O U DKC-
NEPUMCHTAJIbBHOI'O NCCIICAOBAHU

3HaTh

— (yHIamMeHTaNbHbIE TOHATHS, 3aKOHBI U TEOPHH KIIAaCCHYECKON U COBpe-
MEHHOH (PU3HKH;

— OCHOBHBIE METO/JIbl UCCIIEIOBAHU, HCIOJIb3yEMbIE B KJIACCUYECKON U CO-
BPEMEHHOM (PU3HKE;

— (usHyecKre OCHOBBI MEXAaHUKH, HIEKTPHUUECTBA U MarHeTU3Ma, (PU3UKU
KosieOaHUN ¥ BOJIH, KBAHTOBOM (DU3HMKH, HNIEKTPOJANHAMMKH, CTATUCTHUECKON
(U3HMKN ¥ TEPMOJUHAMUKH, ATOMHON U SiAepHOM (UMK,

VYmMmern

—  OOBSCHSITH, CHCTEMaTH3MPOBATH U TIPOTHO3HPOBATH HAOIOTa€MbIE SIBICHUS
Y TIPOIIECCHI C TOYKH 3peHUs] GyHIAMEHTAIBHBIX MOHSATHH, 3aKOHOB M TEOpHUI
KJIACCUYECKON M COBPEMEHHOH (PU3HKH,

— pemaTh THUMOBBIC 33]]a4 MEXaHHUKH, dJIEKTPUYECTBA M MarHeTH3Ma, QU3NKA
KoJIeOaHUN M BOJIH, KBAHTOBOW (PM3HUKH, DJICKTPOJAMHAMUKH, CTaTHCTUYECKON
(GU3MKU ¥ TEPMOJAUHAMHKH, AaTOMHOU U SIIEPHON (DUBHKH;

— TPUMEHATH 3HAHUA Kypca oOmel pu3nKu B MPOPECCHOHAIBHOU ESTEIb-
HOCTH; UCIOJIb30BATh UX HAa MEXIUCIUIUIMHAPHOM YPOBHE;

— mpuoOpeTaTh 3HaHUS B 00J1aCTH (PU3HKH,

— KOPPEKTHO BBbIpakaTb M apryMEHTHPOBAaHHO OOOCHOBBIBATH MOJIOKEHUS
MIPEAMETHOM 00IaCTH 3HAHUSI.
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CTpyKTypHBI

DJICMCHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMIICTCHITUH
Brazers — IPAKTMYECKUMM HABBIKAMH HCIOJIb30BAHUS 3JIEMEHTOB Kypca oOuied ¢u-

3UKM Ha JPYI'MX JUCLUUIUIMHAX, Ha 3aHATUAX B ayAUTOPUM M Ha IPOU3BOI-
CTBEHHOU ITPaKTHUKE;

— cnoco0aMu IEMOHCTPALUU YMEHUS OOBSACHATh, CUCTEMAaTU3UPOBATh U MPO-
THO3MPOBaTh HAOJIOAAeMble SIBIEHUS U MPOLIECCHI C TOUKHU 3peHHs (PyHIaMeH-
TaJIHBIX TOHATUH, 3aKOHOB M TEOPHH KJIACCHYECKON M COBPEMEHHOM (pHU3HKH;
— METOAAMHM DPEIICHUs TUIOBBIX 3a/a4 MEXaHUKHU, DJIEKTPUYECTBA U MarHe-
TU3Ma, (QU3MKU KojeOaHWM M BOJH, KBAaHTOBOW (DU3MKH, 3JIEKTPOIMHAMMKH,
CTaTUCTHUYECKON (PU3UKU M TEPMOJNHAMHKH, AaTOMHOU H SJIEPHON (DU3UKH;

— HaBbIKAMHM M METOJMKaMHU OOOOLIEHMs PE3Yy/IbTAaTOB PELICHUS, SKCIEpH-
MEHTAJILHOH 1E€ATEIbHOCTH;

— cnoco0amMu OIIEHWBAHUS 3HAYUMOCTH U MPAKTHYECKOW MPHUTOTHOCTH TOIY-
YEHHBIX PE3YJIbTATOB;

— BO3MOJYKHOCTBIO MEXIUCUUIUIMHAPHOIO INPUMEHEHMS 3HAHUN, YMEHMHU U
BJIJICHUH, CHOPMHUPOBAHHBIX NPH U3YYEHUH Kypca o0mien Gu3nky,

— OCHOBHBIMH MCTOJaMH HCCIICOOBAHUA B obnactu (1)I/I3I/IKI/I, IMPaKTHICCKUMU
YMCHHUAMU U HABBIKAMU UX HUCIIOJIb30BAHUA;

— 1mpo¢eCCHOHATFHBIM S3bIKOM IPEAMETHON 00JIACTH 3HAHUS.




4 CTpyKTypa U cojlepKaHue TUCHMILTHHBI (MOTYJIs1)

OO0mmas TpyI0eMKOCTh TUCIUTUINHBI cocTaBisieT 11 3adeTHbix eaunuil 396 aka. 4acoB, B TOM YHCIIE!
— KoHTakTHas padota — 230,3 akaj. 4acos:

— ayauTopHas — 222 akaJ. 4acos,
— BHeayauTOopHas — 8,3 akaj. 4acoB

— caMocTosTenbHas padora — 94,3 aka. 4acos;

— TMOATOTOBKA K 3k3aMeHy — 71,4 akan. yaca

dDOpMa aTTeCTalluu - 5K3aMCH

1
AynuropHas S % oS
< X
KOHTaKTHas pabota 5 9 T OE
= (B akax. yacax) T 5 . ®dopMa TeKyIIero KOHTPOJIS E; g =
Pasznen/ tema 3 = Bung camocrositeapHOM 2R
g S = yCIIEBAEMOCTH U S5 2
JVICTIATUTHHEI & o C & 2 paboThI . )
O = 5 3 = = 3 IIPOMEKYTOYHOM aTTeCTallMK | & = 5
= | & EE 5 & = ® 3
| 82| E2| &¢ %
= s < o I = B =
R B ® B o < 2 S
o '© R~
1. MexaHuka 1 | 12 |12/4,71|12/4,71| 22,8 |IloarotroBka K JJabOpaTOpHBIM 3amura naboparopHeix pa-  |OIIK-2 —
paboTtam; pelieHre JOMAIHUX  |0OT; c/1aua JOMAIIHUX 3a/1a4y; |3yB
3aJa4; NOJArOTOBKA K KOJJIOKBH- |KOJUIOKBUYMBI; KOHTPOJIbHAS
yMmaM; MOATOTOBKA K KOHTPOJb- |paboTa
HOI paboTe
2. MonekynsapHas ¢pusuka u repmoauaamukal 1 | 12 (12/4,6U|12/4,61| 22,7 |IloaroroBka K J1aOOpaTOPHBIM 3ammra taboparopHeix pa-  |OIIK-2 —
paboTam; perieHue JoOMallHuX  |0O0T; c1avya JOMAIIHUX 3aJa4; |3yB
3aJa4; IOJrOTOBKA K KOJUIOKBH- |KOJUTOKBUYMBI; KOHTPOJIbHAS
yMaM; OJrOTOBKA K KOHTPOJb- |paboTa
HOU paboTe
3. DIEKTPUUECTBO U MAarHETU3M 1 | 12 |12/4,71|12/4,71| 22,7 |IloarotoBKa K JJa0OpaTOPHBIM 3ammra taboparopHeix pa-  |OIIK-2 —
paboTtaM; pelieHne ToMalmHuX  |00T; cAaya JOMAIIHUX 3a]a4; |3yB

3aJa4; IOJrOTOBKA K KOJJIOKBH-
yMam; MOATOTOBKA K KOHTPOIIb-
HOU paboTe

KOJUIOKBUYMBI; KOHTPOJIbHAA
pabota




AynuropHas é_ = =
KOHTaKTHas paboTa %9 =S
= B aKaJ. Jacax T 5 dopma TEKYIIEro KOHTPOJIs g &
Pasznen/ tema 3 ( ) = Bun camocrosaTensHOM p Y p g = =
g S = yCIeBaeMOCTH U s 2
JUCITUTUIAHBI 5 . : (=l paboThI . 2 g o
= 5 3 gz S MPOMEKYTOYHOU aTTECTAllMU | & 5 E
S| EE| EE| 82 =72
5 O T = Qs H =
2 s (ST 2 5 Q
5 © = o S e =
Hroro 3a cemecTp 1 | 36 [36/141|36/14| 68,2 |IloaroroBKa K IK3aMeHY JK3aMeH OIIK-2 —
3yB
4. Ontuka 2 | 14 | 14/51 | 14/51 8,7 |IloaroroBka K 1a60paTOPHBIM 3ammra nadoparopueix pa-  |OIIK-2 —
paboTam; perieHue JOMalIHuX  |0O0T; cjada JOMAIIHKUX 337a4; |3yB
3aJ1a4; MOATOTOBKA K KOJUIOKBH- |KOJUIOKBHYMBI; KOHTPOJIbHASI
yMam; MOATOTOBKA K KOHTPOJIb- |paboTa
HOI1 padoTe
5. ®u3uka aroma 2 | 12 |12/4,5U|12/4,51| 8,7 |IloarotroBka k 1a0OpaTOpHBIM 3amuTa nadopatopusix pa-  |OIIK-2 —
paboTtam; pelieHre JOMAIIHUX  |0OT; c/1aua JOMAIIHUX 3a]1a4y; |3yB
3a/1a4; MOATrOTOBKA K KOJJIOKBU- |KOJUIOKBHUYMBI; KOHTPOJIbHAS
yMmaM; MOATOTOBKA K KOHTPOJb- |paboTa
HOI paboTe
6. ®usnKa aTOMHOTO spa 2 | 12 |12/4,51|12/4,51| 8,7 |IlomroroBka k J1a00paTOpPHBIM 3ammra taboparopHeix pa-  |OIIK-2 —
paboTam; perieHne JOMalTHuX  |0O0T; cjada JOMAIIHKUX 337a4; |3yB
3aJ1a4; MOATrOTOBKA K KOJUIOKBH- |KOJUIOKBHYMBI; KOHTPOJIbHAS
yMam; MMOATOTOBKA K KOHTPOJIb- |paboTa
HOM paboTe
Hroro 3a cemectp 2 | 38 |38/141 |38/141| 26,1 |IloAroTroBKa K 3K3aMeHY IK3aMeH OIIK-2 —
3yB
HToro mo gucuumnjinHe 74 |74/28U|74/28U| 94,3

1 - B TOM YHuCJIC, 4acChbl, OTBCACHHBIC Ha pa60Ty B HHTCpaKTHBHOﬁ (bopMe.




5 Oopa3oBaresibHbIC U HH(POPMALIMOHHBIE TEXHOJIOTHH

B npouecce npenogaBaHus IUCUMILUIMHBL «DU3HKa» NPUMEHSIOTCS TPAJAULMOHHAA U MO-
JTyJIbHO-KOMIIETEHTHOCTHAs! TEXHOJIOTHH.

Jlexuuu MpoxoJsT B TPAAULIMOHHON OpME C UCIIOIB30BAHUEM MYJIbTUMEAUITHOIO 000pY-
JIOBaHMSL.

JIeKIMOHHBIN MaTepuan 3aKperviseTcss B X0Je MPAaKTUYECKUX paboT, Ha KOTOPHIX BBIMOJI-
HAIOTCS TPYNIIOBBIE WM WHAMBUIYyaJbHBIE 3a/laHus 10 IpoiaeHHOM Teme. [Ipu mposeneHuun
MPAKTUYECKUX 3aHSITUNA HCIOJB3YETCSl METOJ] KOHTEKCTHOrO0 OO0Y4YeHHMs, KOTOpPBI MO3BOJISET
YCBOUTH MaTepuaj IyTEM BBIABICHUS CBA3EH MEXAY KOHKPETHBIM 3HAHHUEM U €ro IPUMEHEHHU-
eM.

CamocrosTenbHas paboTa CTyIEHTOB CTUMYJIHUPYET CTYIEHTOB K CaMOCTOSATEIBHOM Mpo-
paboTKe TeM B Mpoliecce MOATOTOBKU K 3aluTe Ja00opaTOPHBIX paboT, 3allUTe pelIeHHs 3a1ad,
MOJTOTOBKE K KOHTPOJBHBIM pabOTaM M MUTOTOBOM aTTECTAllMH, a TaK)Ke NPU HANMCAHWUU KOH-
CIIEKTa 110 BOIIPOCAM, OTBEJEHHBIM Ha CAMOCTOATEIbHOE N3YUCHHE.



6 YueOHO-MeTOIMYeCKOE 00ecleyeHrne CaMOCTOSITeIbHOM PadoThl 00yUYaroLUXCsl

IMoaroroBka K JiaGopaTopHBLIM padoTam
JlaHHBIH BHJ CaMOCTOSATEIbHON pabOThI MPEAINOIaraeT CaMOCTOSATEIbHYIO MPOPaOOTKY
00yJaroIMUMCsl METOJAMYECKOrO OIMCAaHUs JTa0OpPaTOPHBIX PAadOT M IMOATOTOBKY KOHCIIEKTOB
OIMCaHU TAHHBIX PA0OOT Mepel MPOBEICHUEM IKCIICPUMEHTA.
[Mocnie poBeeHUS KCIIEPUMEHTa 00YUaIOIIUIiCS Ha OCHOBAaHHM METOJIUYECKOrO OIHUCa-
HUsI JTa00PaTOPHOM PabOThl CaMOCTOSITEILHO MPOBOAUT OOPaOOTKY 3KCIIEPUMEHTAIbHBIX JaH-
HBIX ¥ TOTOBHUT OTYET I10 padore.

Ipumepnvie mpebosanus Kk omuemy no 1a60pamopHviM pabomam.

B oTder o nmaboparopHoit paboTe JOKHBI OBITh BKITFOUCHBI CIIEAYIONTUE ITYHKTHI:
— Ha3BaHHE JJaOOpPaTOPHOU PabOTHI;
—  1enb paboThI;
—  OIIMCaHME IKCTIICPUMECHTAIILHOW YCTAHOBKH U TOPSIOK BBITOJIHEHHS PaOOTHI;
—  DKCIIEPUMCHTAIBHBIC PE3yIbTATHI;
— aHaJIM3 pe3yJbTaToB paOOThI;
—  BBIBOJIBI.

Tpebosanus k cooepaicanuro omoenrbHbliX yacmet omuema 8 1ab60pamopHou pabome

Onucanue sKkcnepumMenmanbHoOu YCMaHo8Ky U NOps00K GblNONHeHUs pabomul. B naHHOM
paszene NPUBOAUTCS CXeMa SKCIEPUMEHTAJIbHON YCTAaHOBKM C ONHCaHHEM ee paboTsl U
NOJIPOOHO M3NaraeTcs MOPSAOK MPOBEACHUS SKCIIEPUMEHTA, MPOIECC TOJTYYCHHUS JaHHBIX U
cnocod0 wux o60paborku. Jlns 5abopaTopHbBIX paldOT, CBS3aHHBIX C KOMIBIOTEPHBIM
MOJIENTMPOBaHNEM (U3WYECKHUX SIBICHUH W TPOIECCOB, HEOOXOIUMO B ITOM paszelie ONHCaTh
MaTeMaTHUYECKYI0 MOJIEb U KOMITbIOTEPHBIE TPOrpaMMBbl, MOJICTUPYIOLIHE JaHHbIE SBJICHHUS.

Okcnepumenmanvhvle pe3ynbmamul. B 3TOM pa3zgene NPUBOAATCS HEMOCPEICTBEHHO
pe3yJbTaThl, MOJIyY€HHBIE B X0/1€ MPOBECHUS JTAOOPATOPHBIX PAOOT: SKCIIEPUMEHTAIBLHO WU B
pe3yabTaTe KOMITBIOTEPHOTO MOJEIHPOBAHUS OMNpEeNICHHbIE 3HAYCHHUS BEIWYHMH, TpaQuKH,
TabIuIBl, JuarpaMMel. O0s3aTenbHO HEOOXOJMMO OLIEHUTh IOTPEIIHOCTH U3MEPEHH.

Ananus pezynomamoe pabomui. Paznen oTdera JDOIKEH COAEpKaTh MOAPOOHBIM aHAIH3
MOJYYEHHBIX PE3y/IbTaTOB, MHTEPIIPETALMIO ATUX PE3YJIbTATOB HA OCHOBE (PU3NYECKUX 3aKOHOB.
Crnemyer cpaBHHTH IIONIydYE€HHBIE PE3YJIbTAaThl C WM3BECTHBIMHU JIUTEPATYPHBIMH JTaHHBIMH,
0OCYIMTh UX COOTBETCTBHE CYIIECTBYIOIIMM TeOpeTHueckuM mozensMm. Ecnu oOHapyxeHo
HECOOTBETCTBHE TIOJIYYCHHBIX DPE3YJbTATOB M TEOPETHYECKUX PACUYETOB WM JUTEPATYPHBIX
JTAHHBIX, HEOOXOJMMO 00CYIUTh BO3MOKHbIE TPUYMHBI 3TUX HECOOTBETCTBHA.

Bvisoo. B BbIBOJE KpaTKO  M3JaraloTcs  pe3ysbTaThl  pabOThl:  MOJy4YeHHbBIE
HKCIEPUMEHTAIBHO WJIN TEOPETUYECKH 3HAueHUs (U3NYECKUX BEIWYHMH, WX 3aBUCUMOCTH OT
YCIIOBHI DKCTIEPUMEHTA T BBIOPAHHON pacdeTHON MOJIEIH, YKa3bIBAETCS HX COOTBETCTBHE WU
HECOOTBETCTBHE (DM3UYECKHM 3aKOHAM M TEOPETHYECKHMM MOJENISIM, BO3MOXHBIE NPUYMHBI
HECOOTBETCTBHS.

IIpuMepHBIii BAPDHAHT JOMAIIHHUX 32124
1 cemecmp

1. MarepuanbpHas TOUYKa ABUKETCS BAOJb NPSIMOH TaK, YTO €€ YCKOPEHHME PacTeT JIMHEUHO U
3a nepBbie 10 ¢ mocTturaer 3Ha4eHUs 5 M/c?, OrnpeenuTh B KOHIE AECATONW CEKYHIBI: 1)
CKOpPOCTB TOUKH, 2) IpOHAeHHBII Toukoil myTh. OTBeT: V=25 M/c, S=83,3 M.

2. Ban B Buj€ CIUIONIHOTO IMJIMHApPA Maccoid mi=10 Kr Haca)keH Ha TOPU30HTAIBHYIO OCh.
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10.

11.

12.

Ha mununzap HamoTtaH mHYyp, K CBOOOAHOMY KOHITY KOTOPOTO IOJBELICHA THPSl MacCou

mMy=2 kr. C KakUM YCKOpEHHMEM OYAET OIyCKaTbCsl TUps, €ClIU €€ MPEAOCTaBUTh CaMOM
2

cebe? Otaer: 2,8 m/c”.

MarepuanbHasi Touka Maccoit 10 r xone6iuercs no ypasuernto X=58iN0.27-t=7/4). oy
¢). HaiiTn MakcuMalIbHYIO CHITY, JICMCTBYIOIIYIO Ha TOUKY, U €€ MOJIHYI0 3Hepruto. OT-
BeT: Fmax=0,2 MH; W=4,9 mx/[x.
B nabGopartopHoii cucteme oTcuera oJHa U3 JIBYX OJMHAKOBBIX YAaCTHUI[ C MAacCOM mq MO-
KOUTCS, Apyrasi ABUXKETCS CO CKOpPOCThI0 v=0,8¢ 110 HAaIpaBJIEHUIO K IOKOSALIEICS YacTu-
ne. Onpenenure pelITUBUCTCKYIO MacCy JBUXKYIIEIHCS YacTULIBI B TAOOPaTOPHOM cUCTe-
M€ OTCUEeTa U €€ KMHeTH4eCKyto 3Hepruto. Oteet: m=1,67 my; E=0,67 mgc?.
W neanpHblil a3 N30XOpPUYECKU OXJIAJUIIHU, a 3aT€M W300apUUYEeCKU PaCIIMPUIIN JI0 TIEPBO-
HavaJbHOM TemrepaTypsl. Bo CKOJIBKO pa3 M3MEHSETCsl SHEPrUHU NOCTYNATEIbHOIO ABU-
JKEHHUSI MOJIEKYJl Ta3a B HM30XOPUYECKOM IIPOIIeCCe, €CIM B XOJE ero JaBjieHHE Trasza
YMEHbIINIIOCh B 3 pa3a? Bo CKOJIIBKO pa3 U3MEHSETCS CPElHAs CKOPOCTh JBUKEHUS MO-
JeKyn B u3obapuueckom mpouecce? Otsert: 3; 1,73.
12 T a30Ta HAXOJATCA B 3aKPBHITOM cocyne o0bemoMm 2 i1 nipu temneparype 10°C. [Tocie
HATPEBaHMs IaBICHHE B cocyne crano paHo 10*Mm.pr.ct. Kakoe KotmaecTBo Termia 6bi-
70 coo01IeHo ra3zy npu HarpeBanuu? Oteer: 4,1- 10° Jx.
Haiiaure nuis ra3oo0pa3Horo a3ora TeMrepaTypy, IpH KOTOPOH CKOPOCTSIM MOJIEKYI Vi =
300 m/c u vz = 600 M/C COOTBETCTBYIOT OJJMTHAKOBBIC 3HAYCHHS (DYHKIIH pacrpeieIeHHs
= M =330K.
Makcsema f(V). Orser:  4KIN(V2/V))
Cwmemanu Bony macco mi=5kr npu temneparype T1=280 K ¢ Bogoil maccoiri My=8kr
npu temmneparype T2 =350 K. Haiitu: 1) Temneparypy 60 cmecu; 2) usmenenue AS sH-
Tpomuu, npoucxoasiiee npu cmemuBanuu. Oteet: 323 K; 0,3 xIx/K.
Toueunsie 3apsaabl q1=10 HK u q2=-20 HKn HaxonsaTcs B Bo3ayxe Ha paccTossHuU 10 cm
Ipyr oT apyra. OnpenennTs HaupsKEHHOCTD 10JI B TOUKE A, yAaJlEHHOW Ha PacCTOSTHUE
6 cM OT mepBoro u Ha 8 cM OT Broporo. Kak nsmeHurcs
NOTEHLIMAIbHAs YHEPrUs B3aUMOJEHCTBUSA 3apsAll0B, €CIIU
NepeMeCTUTh BTOPOil 3apsia B ATy Touky? Kakyro ans sto-
ro HY)XHO coBepwuTh pabory? Otser: 37,6 xB/m; 12 R, e I
MK/JK.
Ha puc. 3.1. £=1,0 B, €=2,0 B, £=3,0 B, r=1,0 Om,
r,=0,5 Om, r3=1/3 Om, R1=1,0 Om, R3=1/3 Om. Onpene-
aute: 1) cusIbl TOKa BO BCEX YYacTKaXx IIENH; 2) TEIUIOBYIO
MOIIIHOCTb, KOTOpasl BBIIEISETCS Ha COMPOTHUBIICHUU
Rs.OtBeT: I1= 0,625 A, [,=0,5 A, 13=1,125 A; Ps= 0,42 Br.
[To nByM OecKOHEYHO JJIMHHBIM MPSMBIM MapajieIbHbIM MPOBOJAM, HAXOAIMIUMCA Ha
paccrossauun R=10,0 cm apyr ot apyra B Bakyyme, TekyT Toku [1=20,0 A u [,=30,0 A
OJIMHAaKOBOTO HampasieHus (puc. 4.1). Onpeaenute MarHUTHYIO MHAYKLHUIO Toiis B, co-
3/1aBa€MOr0 TOKaMM B TOYKax, JIeXKalllMX Ha MPsAMOMH, co-

PR
I

€3 I3

R3
puc. 3.1.

equHSAImMMUX 00a mpoBoaa, ecnu: 1) Touka C JIeXUT Ha hh l2
paccTostHuu 11=2,0 cM JeBee JeBOro npoBoja; 2) Touka J[ ----e -®- -- o—————®- - -
JISKUT HA PAcCTOSTHUU 12=3,0 CM TMpaBee MpaBoro MpoBO- C G r2 /1
na; 3) touka G nexuT Ha paccrosiHuu r3=4,0 cM mpaBee Puc.4.1.

nesoro mposona. Otser: Bc=0,25 mTim; Bjp=0,23 mTon;

BG:O.

[TpoBonsmniA MIOCKUN KOHTYpP, UMEIOMUN (OopMy OKpPY>KHOCTH panuyca r = 0,05 m mo-
MEIICH B OJHOPOJHOE MAarHUTHOE IOJ€ TaK, YTO JIMHUM MArHUTHON WHAYKIHUU TIOJS
HaIpaBJIeHbl NMEPICHANKYISPHO MIOCKOCTH KOHTypa. ConpoTuBieHue KoHTypa R = 5
Om. MarautHas MHIyKIMs MeHseTcs 1o 3akoHy B = kt, rae k = 0,2 Tn/c. Onpenenure:
a) 2.]1.C. MHAYKIIMU, BOSHUKAIONIYI0O B 3TOM KOHTYype; 0) CHIIy MHIYKIIHOHHOTO TOKA; B)
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3apsil, KOTOPBIN MIPOTEYET 110 KOHTYPY 3a NEpBble 5 CEKyHI n3MeHeHusd nonst. Oteer: 1,6
MB; 0,3 MA; 1,6 MKi1.

2 cemecmp

1.

10.

11.

12.

B ompbiTe FOHTa HCTOYHHMK HUCITYCKAET CBET ¢ JJIMHAMU BOJH A1=0,5 MkM 1 A2=0,55 MKM.
Ha sxpane, pacnoioeHHOM HapajljIebHO LIeNsM, HaOI01at0TCsl Be TIepEeKphIBarOIITe-
csl uHTepdepeHIIMOHHbIe KapTHUHbI. Kakoll HauMeHbIuil o cueTy(He cuuTas HeHTpaib-
HOT'0) MAKCUMYM MHTEPPEPEHIIMOHHON KApTUHBI OT BOJIHBI A1 CTPOT'O HAJIOKUTCS HA MU-
HUMYM UHTEPPEPEHITMOHHONW KApTUHBI OT BOJHBI € Ap? OTBET: IATHIM.

Ha MBUIBHYIO IUICHKY, HAXOIILYIOCS B BO3yXe, ManaeT Oenblii ceer moj yriom i=45° k
MOBEPXHOCTHU TJIeHKU. [lokazarens npenomieHus MbUIbHOUM Bosbl n=1,33. B pe3ynbrate
UHTEPPEPEHINH OTPAKEHHBIE JIyYH OKa3bIBAIOTCS OKPAIICHHBIMH B KENTHIN IBET (JJIMHA
BOoJIHBI A=600 HM). HaliTu HaMMEHbIIYIO TOJIIUHY IUICHKHU, MPU KOTOPOM MPOU30UIET
sto ycuienue. Oteet: 0,133 Mkm.

Toueunsrii uctounuk csera S (A=0,50 MxM), TUIOCKas 1ua-

¢parma ¢ KpyriaslM oTBepcTHeM paauyca r= 1,0 MM u . etn¥ih
9KpaH PAcIoJIOKEHbI TakK, Kak MOKa3aHo Ha pUcyHKe 12.27 ¢. IR,
(a=1,00 m). Onpenenuth paccTosHHE B A0 auadparmbl, i
IIPU KOTOPOM OTBEPCTHE OTKPBHIBAJIO ObI A1 TOUYKH P Tpu
30HbI @penens. OTBeT: 6=2,0 M.

JudpakimonHas pemieTka OCBEIIeHa HOPMAaJbHO Majiaro-
MM MOHOXpOMAaTH4ecKuMm cBeTtoM ¢ A=0,55 mxm. B nu-
bpakMOHHON KapTHHE MAaKCUMyM BTOpPOTO MOpSAIKa OT-
KJIOHEH Ha yroi ¢ =12,7°. Ha xakoi yroJl OTKJIOHEH MaKCUMyM TpeThbero nopsaka? Pac-
cuuTaiTe nepuoa Au(paKkrOHHON PEelIeTKH W YHucio menei Ha mupune 1 mm. OTBert:
19,3%5 mxm; 200.

Kakyto TpyOky c pactBopom caxapa (C-{) HEOOXOAMMO MOCTaBUTh MEXKAY IABYMS CKpe-
IIEHHBIMH MOJSIPU3aTOPAMHU, YTOOBI MHTEHCUBHOCTh CBETA, BBILIEAIIErO U3 BTOPOTO I0-
JspU3aTopa OKa3ajach B 3 pa3a MEHbIlIE€ HHTEHCUBHOCTH €CTECTBEHHOT'O CBETa, Majaro-
IeT0 Ha nepBbid noispuzarop? CuurtaTh, YTO YIAEIHHOE BpallleHHE pacTBopa paBHO 6,23
rpan/(% -m), TpyOka moriomaer 15% npoxofsiiero yepe3 Hee CBETa, MOJSIPU3ATOPHI
npo3paunbl. OtBeT: C-£=10 % M.

Wznyuenue ¢ nnmuHOM BOJHBI 17,8 HM paccerBaeTcsi CBOOOAHBIMHU SJIEKTPOHAMU BeIlle-
ctBa. Habmonaercst uzmyuenue, paccesHHoe moja yriom m/3. OnpeaenuTh yrojl MexIy
nasialouM (POTOHOM M NIEKTPOHOM oTaauu. OTBeT: 65°.

W3BecTHO, 4TO ABMXKYIIHECS HEPENSITUBUCTCKHUE MPOTOH M alb(a-yacTUila UMEIOT OJIU-
HAKOBBIE 1eOpOIIeBCKUE JIUHBI BOJH. BO CKONBKO pa3 OTIIMYAIOTCS WX KUHETHYECKHE
sHeprun? OTBerT: 4.

B oaHomepHOl OGeckOHEYHO TIyOOKOH MNOTEHIMAIbHON siMe MmupuHOM { HaxoauTcs
JJIEKTPOH B HEBO30Y)KJIEHHOM JHEPIeTUYECKOM COCTOSHUU. BBIUMCIUTH BEpPOSITHOCTh

Puc. 12.27

OoOHapy>KeHHsI JEKTPOHA B MHTEpBaje MIUPUHON A, PaBHOYIAIEHHOM OT CTEHOK SIMBI.
Ortser: 0,475.

Haiitn umnynbsc ayekTpoHa B aTOMe BOAOPOAA, €CIM WHIYKIMS MarHUTHOTO MOJIS, CO-
3JaHHOTO M B LIEHTpe OpOUTHI NpH BpameHuu, pasHa 0,39 Tia. OTser: 102 krm/c.

IIpu pacnane paguoakTuBHOrO moJjioHusi-210 maccoi 0,66 T B Teuenue Bpemenu t = 1 4
oOpa3oBaiics Teluil, KOTOPBIH MPU HOPMAJIbHBIX YCIOBUAX 3aHsu1 00beM V = 89,5 MM,
Onpenenure nepuos noiaypacnaaa nojonus. Oteet: 138 cyT.

B paguoakTuBHOM psily ypaHa sapo BUCMYTa-212 MOKET MpEBPATUTHCS B PO CBUHIIA-
208 nByms criocobamu (mpeTepreBast o- U B-pacrajibl), HaMUIIMTe BO3MOXKHBIE PEaKIIUH.
Kakue npomexyTouHbIe siipa U KaKue YaCTHIIbI IPH 3TOM 00pasyroTcs?

Kakyro maccy BOJIbI MOKHO HarpeTh OT 0°C 10 KMICHHUSI, ECITH UCIIONB30BaTh BCE TEILIO,
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BBIJICIIAIONICECS B PEaKLHUU 3Li7(p,a), IIpU IIOJJHOM PAa3j0KEHUM IIPOTOHAMHU OJHOTO
rpamma JuTus?

[lepeyeHb BONPOCOB K KOJJIOKBHYMaM

Konnoxkeuym 1. Kunemamuka u OuHamMuka nocCmynameibHo20 U 8pauiamenbHo2o 08u-

JHceHun

1. Cucrema orcyera. MarepuanabHas TOYKa. TpaeKTOpHs.

2. Pagmyc-BexTop, nepemenieHre U MPOWICHHBIA MyTh.

3. IlonsTHe CKOPOCTH U YCKOPEHUS MaTepUaIbHON TOUKH.

4. CpenHue U MTHOBEHHbIE CKOPOCTH U YCKOPEHUS.

5. JIBMKEHHeE 10 OKPY>KHOCTHU. YTOJI IOBOPOTA, YIJIOBasi CKOPOCTh U YIJIOBOE YCKOPEHHUE.

6. CBs3b YITIOBBIX U JINHEHHBIX BEJIWYHH.

7. KpusonuneiiHoe nBmxeHue. TaHreHIMaIbHOE M HOpMalbHOe yckopeHue. IloiaHoe yckope-
HUE.

8. IlonsATue cuibl, Macchl U UMITyJIbCA.

9. [lpuHUMO cynepno3uiuy IeHCTBYIOMNX HA TEIO CHIL

10. OcHoOBHBbIE 3aKOHBI IUHAMUKH [TOCTYNATEILHOTO JIBU)KEHUS.

11. MomeHT uMIlyJibca ¥ MOMEHT CHJIbI OTHOCUTEIBHO TOUYKH.

12. MowmeHT nHEepuuH TBepaoro Tena. Teopema LllTeitHepa.

13. OcHOBHOE ypaBHEHHE JUHAMHUKH BPAIIATEIBHOTO JIBH)KECHUSI.

14. Amnanorus XapakTepUCTHK M YPAaBHEHHMH MOCTYNATEIbHOI'O U BPAIATEIbHOTO ABHKEHUS.

15. KoHcepBaTuBHBIE U JMCCUIIATUBHBIE CHIIbl. PaboTa KOHCEPBAaTUBHBIX M JUCCHUIATHBHBIX
CHIL.

16. CBs3b MeXy CHIION M TOTEHIIMATBHON SHEPTHEH.

Konnoxeuym 2. 3axonvl coxpanenusn. Mexanuueckue K01e0anus u 60J1Hbl

1. 3amknyTas cucreMa. 3aKOH COXPaHEHHsI UMITYJIbCa CUCTEMBI Tell.

2. 3aKoH COXpaHEHHS MOMEHTA UMIYJIbCa CHCTEMBI Tell.

3. Pabora u momHocTs. KnHeTnueckas 3Heprusi NOCTyNnaTeabHOro M BPaIlaTelbHOTO JIBUXKe-
HUS.

4. TloTeHuumanbHas SHEprus. 3aKOH COXPaHEHUs MOJIHON MEXaHWYECKON SHEPrHH.

5. YpaBHeHUE rapMOHHUYECKUX KOJIEOAHUM U €r0 pelIeHHUE.

6. XapakTepuCTHKHU KoJieOaHUl (aMIUTUTY/1a, 4acToTa, HadaibHas (asa).

7. Marematuueckuil 1 GU3NUECKUN MaSTHUKU.

8. CrnoxxeHue rapMOHHUYECKUX KoJeOaHUi 0JHOTO HarpasiieHus. buenus

9. CrnoxeHne neprneHANKYISPHBIX Kosebannii. durypsr Jluccaxy.

10. VpaBHeHHe 3aTyxaromux KojaeOaHUi U ero pelieHue.

11. XapakTepucTUKH 3aTyXarolMx KojeOaHu# (BpeMs penakcaiuu, JJorapupMUUecKHUil 1ekpe-
MEHT, 100pOTHOCTB).

12. DHeprusi rapMOHUYECKHUX KOJICOAHHIA.

13. BeiHyxaeHHble konebanus. Pe3onanc.

14. TlonepeuHsle U NPOAOIbHBIE BOJHBL. XapaKTEPUCTUKU OeTyleil ynpyroi BOJIHBI.

15. CkopocTb pacrpocTpaHeHHs YIIPYTHX BOJIH

16. Knaccudwukarus BoJH 1Mo (hopMe BOITHOBOM MOBEPXHOCTH.

17. BonHOBOE ypaBHEHHE U €r0 peleHHe.

18. Hanoxenue ynpyrux BojH. CTosigasi BOJHA U €€ OCOOCHHOCTH.

Konnoxeuym 3. Hoeanvuwtii 2a3. Ilepeoe nauano mepmoounamuxu

1. Monens nneansHoro raza.

2. Tlapamerpbl COCTOSIHUSL

3. Jlamnenwe u Temnieparypa ¢ Touku 3perust MKT.
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4.  OcHoBroe ypaBHenrie MKT
5. VYpaBHeHHE COCTOSHUSI HICATTEHOTO ra3a.
6. 3axon boiina-Mapuorra.
7. 3axou ['eit-JIroccaxa.
8. 3akon [1laps.

9. 3axon ABoraapo.

10. 3akon JlanmsToHA.

11. Ywmcno cremneneli CBOOOIBI MOJICKYJIBL.

12. BHyTpeHHsIs SHEPIHsL.

13. Teopema 0 paBHOpaCcTIPEIEIICHUH SHEPTHH 10 CTETICHSIM CBOOO L.

14. Paboraraza.

15. TlepBoe HayasI0 TEPMOAMHAMUKHY.

16. TermoeMKOCTh (YIIeITbHASL, MOJISIPHAS).

17. TlepBoe Ha4AIO TEPMOIMHAMUKH B TIPUMEHEHHH K M30TEPMUUYECKOMY TIPOILIECCY.
18. IlepBoe Ha4aIO TEPMOAMHAMUKH B TIPUMEHEHHH K M300apHOMY TPOLIECCY.

19. IlepBoe Ha4aAIO TEPMOAMHAMUKH B TIPUMEHEHHH K M30XOPHOMY TIPOIIECCy.

20. Ammabarmdeckuii ipotiecc. YpaHenue [ lyaccona.

21. TlomaTponHbIi Tporiecc.

Konnoxeuym 4. Cmamucmuuecxkasa ¢pusuxa. Bmopoe nauano mepmoounamuru. -
mponus
[ToHsiTHE BEPOSATHOCTH U CPEJHEN BEIINYUHBI.
DyHKIHS pacpenesIeHNs CIyd4aliHON BEJIMYUHBI, €€ CMBICII, YCIIOBHE HOPMUPOBKH.
Pacnpenenenne MoneKys Mo NpoeKIHsIM CKOPOCTEM.
Pacnpenenenune MosieKys o MOIYJIIO CKOPOCTH.
Haubonee BeposiTHast CKOPOCTb U €€ CMBICIL.
CpenHsist CKOPOCTb U €€ CMBICIL.
CpennexBaapaTU4Has CKOPOCTb U €€ CMBICIL.
Pacnpenenenne bonbimana.
bapomerpuueckas ¢popmyna.

©CoN Ok wDdE

[EEN
o

. CraTuctudeckuii Bec MaKpOCOCTOSHUA.

[EEY
[EEN

. OGpaTuMBbIe 1 HEOOPATHMBIE MTPOIIECCHI.

[EN
N

. Bropoe nHauano repmoannamuku. ®opmynuposku Kiayznyca n Kenbsuna.
. DHTpONUA CUCTEMBI U €€ cBolcTBa. Teopema HepHcra.

=
H W

. 3menenune OHTPOIINH B TCIJIOBBIX ITpOHECCax.

[EEN
o1

. Huknuaeckuii npouecc. KoauimeHt mone3Horo AecTBys TEIIIOBON MaIlIUHbI
. Huxn Kapno. Teopema Kapho.

[
~N o

. CTaTuCcTHYCCKUM CMBICH OHTPOIINH. <1>opMyJ1a boapinmMana.

Konnokeuym 5. Inekmpocmamuxa. Ilocmoannwtii mok
DNEKTpUUEeCKHUH 3apsi,
OIEKTPOCTATIYECKOE TTOJIE.
3axoH KyroHa.
HanpspkeHHOCTB 371eKTpOCTaTHYECKOTO MOJISL.
[TpuHIMT Cyneprno3uIyy sl HAMPSDKEHHOCTH AJIEKTPOCTATHYECKUX TTOJIEH.
Teopema ["aycca 17151 37EKTPOCTaTUYECKOTO MOJIS.

IS e o
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©CoN Ok wDdE

NNNNNNRPRRRRRERRPRE B
OB WNPRPOWOOOWNOOU AWDNEPRO

[ToTeHIMAT IIEKTPOCTATHYECKOTO OIS

I IpyHIWN Cynepno3uimy i NOTEeHIHANIA.
PaboTa no nepemMereHuto 3apsiaa B JEKTPOCTATHYECKOM TIOJIE.

. CBs13b ME&X/Ty HAPSDKEHHOCTBIO 1 TIOTEHLIMATIOM.

. DNEKTPOEMKOCTb YEAMHEHHOT'O IIPOBO/IHUKA.

. Konnencarop.

. DNEKTPOEMKOCTb IIOCKOT0, C(hepUIecKOro 1 IWIHHIPHIECKOTO KOHIEHCATOpA.
. CoemiHeHHE KOHJIEHCATOPOB.

. DHeprus 3apsHKeHHOT0 KOHJIEHCATopa.

. Onexrpraeckuii Tok. Cuiia Toka.

. 3axon Oma B HHTETpabHON (hopME.

. DNEKTPUYECKOE HATPSLKEHME.

. ConpoTuBIIEHHE TPOBOTHUKA.

. CoemiHEHNE COTIPOTUBIICHUH.

. IInotHocTs TOKA. 3aKoH OMma B uddepeHImansHoi GopMe.

. Croponnue cuibl. J/1C.

. 3akoH OMa Jy1s1 HEOTHOPOAHOIO YYaCTKA LIETTH.

. Ipasmna Kupxroda myist pacdera pa3BeTBICHHBIX IICTICH.

. PaboTa 1 MOIITHOCTB AIEKTPUUECKOro Toka. 3akoH Jlxoyss-JleHa.

Konnoxeuym 6. Macnummnoe none. llepemennstii mox
M cTOYHMKH MarHUTHOTO MOJIA.
WHayknys MarHuTHOro noiisd. EquHuIe! n3MepeHust.
HanpsiskeHHOCTP MarHUTHOTO NOJIs1. EAMHUIBI H3MEPEHMUS.
CunoBble TMHUY MAarHUTHOTO MOJIS (JIMHUM MarHUTHON MHAYKLUN).
3akoH-buo-Casapa.
[IpuHIUIT CyneprIo3UIMK MATHUTHOTO TTOJIS.
IToTok BeKTOpa MHAYKIIUU MAarHUTHOTO IOJIA.
Teopema I'aycca 11 MArHUTHOTO MOJIA.
[Mupkynsanus BEKTOpa MHAYKIIMA MarHUTHOTO MOJIS.

. Teopema o HUPKYJISILIMU BEKTOPA UHAYKIIUM MAarHUTHOTO TOJIA.

. Cuna Jlopenna. [TpaBuiio onpeesieHus: €e HanpaBIeHUS.

. Cuna Amnepa. [IpaBuio onpeneneHus ee HampaBICHUS.

. MarauTHOe noJie B BemecTse. HaMarHn4eHHOCTb.

. MarauTHas MPOHHUIIAEMOCTh BEIIECTBA.

. 3aKOH anekTpomMarHuTHOW nHAyKuu Mapanes. [Ipasuino Jlenna.
. SIBeHue cCaMOMHAYKIIUH.

. IHAYyKTUBHOCTS.

. MarnuTHasi 3HEprust KOHTypa ¢ TOKOM. DHEpPrusi MAarHUTHOTO TOJIS.
. [lepeMeHHBIH TOK.

. PeakTuBHOE conpoTuBieHne (MHAYKTHBHOE K EMKOCTHOE).

. Ummenanc (1moytHOE COMPOTHBIICHHUE).

. JelicTByto1Ie 3HAYEHUS TOKA U HANPSIKEHUS.

. MomHocTb, BblENsieMas B LIETIHU IEPEMEHHOTO TOKA.

. Tok cmenienus. [I10THOCTE TOKA CMEMIEHUS.

. YpaBHeHHs MakcBellia B MHTETpaibHOM popme.
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26.
27.
28.
29.
30.
31.
32.

No abkowd

10.
11.
12.
13.
14.

15.
16.
17.

18.
19.
20.

21.

22.
23.

VYpaBuenust Makcgenia B auddepeHnnaibHoi popMme.

DJeKTpOMarHUTHBIC BOJHBI. Y paBHEHUsI MaKcBesuia 7Sl 3JeKTPOMAarHUTHBIX BOJIH.
CKOpOCTh pacrpoCTpaHEHHS HIEKTPOMArHUTHBIX BOJIH.

DHeprust 3JeKTPOMAarHUTHOW BOJTHBI.

Bexkrop IloliHTHHrA.

HIMIynibC 371eKTPOMAarHUTHON BOJIHBI.

JlaBiieHue 3JIeKTPOMArHUTHOM BOJIHBI.

Konnokeuym 7. Boanosas onmuka
KpuBasi OTHOCUTENBHON CHEKTPaJbHOM YYBCTBUTEIBHOCTU (KpHBas BUAHOCTH). Jlnama3oH
ONTUYECKOT'0 3JIEKTPOMArHUTHOTO U3Ty4eHHUs (B HaHOMeTpax U B I'm).
AOGcComoTHBIN Noka3zarenb npeaomiaeHus. OnrTudeckas IIOTHOCTb CPEIb.
Yro Ha3pIBacTCA NHTEHCUBHOCTHIO BOJIHBI?
3akoHbl reomeTpudeckor onTuku. [Ipunnun depma.
Urto Ha3bIBaeTCsl KOr€PEHTHOCTHIO? [[MHA U MMpHUHA KOTEPEHTHOCTH.
Uro takoe nnTepdepenuus BoaH? OCHOBHOW MPUHITUI HHTEP(HEPEHIIMOHHBIX CXEM.
YcioBust HaOMIOICHHUSI MAKCHMYMOB 1 MUHUMYMOB TIPH HHTEP(EPEHIINHU OT IBYX TOYECUHBIX
HUCTOYHHKOB.
Mertoabl HabmoaeHuss unHtepdepenuuu: Meron lOura, Oumpusma @penens, Ouzepkana
®penens, oununza buiie, 3epkano Jlnoliaa.
VYcioBus HaOMIOAEHUS MAaKCUMYMOB U MUHUMYMOB IpU UHTep(EpEeHUUH B TOHKHUX IUICH-
kax. [Iosocel paBHOrO HaKJIOHA U MOJIOCH! paBHOM TonMHEL. Konbsna HeroToHa.
Uro nazbiBaercs qudpakuuedt BoaH? [Ipunnun [roirexca.
[Tpunuun [Moiirenca-®penens. 3oup1 OpeHens.
Hudpaxus OpeHens Ha KPYTJIoM OTBEPCTHH U TUCKE.
Hudpaxus OpayHrodepa Ha 1menu U JUPPaKIHOHHON perIeTKe.
JudpakuoHHas pelieTka U ee CIeKTpalbHble XapaKTEPUCTUKH (IUCIEpCHs U pa3periaro-
masi CnocoOHOCTB ).
CBeToBOi BEKTOp. YeM OTIIMYAETCS €CTECTBEHHBIN CBET OT MOJIIPU30BAHHOTO?
Yro Takoe nmossgspusanus cBeta? Buasl noaspusanuu cBera.
Yro Takoe nosaspu3aTop, €ro ONTHYECKask OCh, INIOCKOCTH MpoItyckas nosspusaropa? Kako-
BAa MHTEHCHUBHOCTH CBETA BBIIIEAIIEIO U3 MOJSIPU3aTOPa IO CPABHEHHUIO C HHTEHCUBHOCTHIO
MAJAIOIIEro Ha HEro €CTECTBEHHOI O cBeTa?
YacTuHO NOJIIpU30BaHHBIN cBET. CTENEHb MOJISIPU3alUU CBETA.
Urto Takoe aHanuzarop? 3akoH Mairoca.
[Tonsspu3anus cBeTa MPU OTPAXKEHUU U MPEIOMIIEHUM HA TPaHMIE JBYX JAMIJIEKTPUKOB. 3a-
KOH bprocrepa.
JBoitHoe myuenpenomienrne. OOBIKHOBEHHBIN U HEOOBIKHOBEHHBIN Ty4H. [TonoxxutenpHbIN
Y OTPHULATEIbHBIN KPUCTAILIIBL.
[Tonsspuzanmonnsle npusmsl. [Tpuzma Hukoss.
BpaimeHne miocKOCTH NOJISApHU3alMU. YTOJ IOBOPOTA IUIOCKOCTH MOJSPHU3ALMH YUCTBIMU
ONTHYECKN aKTUBHBIMH CPEIaMHU U PaCTBOPAMU ONITHYECKN aKTUBHBIX BELIECTB.

Konnoxeuym 8. Keanmoesaa onmuka
TernnoBoe W3NMydeHHWE M €r0 OCHOBHBIC XapaKTEPUCTHKU (PHEPTETHYECKash CBETUMOCTH,
CHEKTpaJIbHAS TUNIOTHOCTh DHEPTETHUECKOM CBETHMOCTH, TIOTJIONIATEIbHAS CIOCOOHOCTH ).
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12.

13.
14.
15.

A -

13.
14.
15.
16.
17.

Urto HazwiBaeTcs abcomoTHO YepHbIM TeroM (AUT), cepriM Temom, aOCOTIOTHO OENbIM Te-
aom? Monens AYT.

3akon Kupxroda 1uis TermaoBoro u3ryueHus.

3akon Credana-bonbiimana. ['paHuIbl €ro MPUMEHUMOCTH.

3akoH cMeieHus Buna.

®dopmyna Penes-/[xunca u monstue o0 yapTpaduonaeToBoi katactpode.

['unote3a u popmyna [Inanka. Ces3b hopmynel [Inanka ¢ 3akOHAMU TETIJIOBOTO U3TyYEHUSI.
Yro Ttakoe hoTodddheKT (BHEIIHUI, BHYTPEHHUN, BEHTUIIbHBIN )?

BonbramnepHas xapaktepuctuka GoTosaeMenTa.

3akoHbl BHEIHETo GoTodddexra (3akoHsl CTONETOBA).

['umore3a DWHINTEWHA U ero ypaBHeHHE i BHemHero (orodddexra. Kak ¢ momorisio
9TOTO ypaBHEHUS OOBSACHSIOTCS 3aKOHBI poToddderTa?

Uro Takoe MHOTOGOTOHHBIH (hoTod(hdekT? Kak 3amuceiBaeTcsi ypaBHEHHE DWHINTEHHA TS
atoro ¢potodddekra?

DHeprus, macca, UMIyIbc (GoToHa. J[aBneHne cBeTa ¢ TOYKU 3pEHHS KBAaHTOBOW ONTHKH.
O¢ddext KomnTona u ero teopus.

KopmyckynsapHo-BOTHOBas JBOMCTBEHHOCTh CBETa (SIBJICHMSI, IPUBOIAIINE K TAKOMY Mpe-
CTaBJICHUIO, M (DOPMYJIBI, CBS3BIBAIOIINE KOPIYCKYJSPHBIC W BOJHOBBIC XapaKTCPUCTUKU
cBeTa)

Konnoxeuym 9. Teopua bopa. dnemenmol K6aHmMoGou MexaHuku
CriextpanbHble cepun atoma Bogopoaa. OdoOuienHas ¢popmyna bansmepa.
Mogenu atomoB Tomcona u Pesepdopaa. Dxcnepument Pesepdopaa mo paccesnuro anbda
YacTUIl TOHKOH (obroil.
Mogens aroma bopa. [Toctynarsr bopa.
CrniekTp BOIOPOOIOI00HBIX aTOMOB COTJIacCHO TeopuH bopa.
OneiT @panka u ['epua.
Henocrarku teopuu bopa.
['nnoresa ne bpoiiisa u ee IKCIIEpUMEHTAIIBHBIE TOATBEP K ICHUS.
CootHomienus HeonpeaeneHHoctel [ 'elizendepra.
BonnoBast pyHkius u ee cMpici. CBOHCTBa BOJIHOBON (DYHKIIMH.
Bpemennoe u crannonapaoe ypasHenue lIpénunrepa.
[Tpumenenue ypaBHenus lpénnnrepa k 0IHOMEPHOMY JABUKEHHUIO CBOOOIHOM YaCTHIIBI.
Yactruma B OTHOMEPHOW MPSMOYTOJIbHOW TOTCHIIMAIBHOW sIME€ C OECKOHEYHO BBICOKUMU
CTEHKaMH.
[Torennmanbublit Oapbep. TyHHenbHbIN 3 dext. HanbaprepHoe oTpaskeHue.
VYpasuenue llpénunrepa aus aroma BOIOPOJA U €r0 PEILICHUE.
Cnun snextpona. Oneit llltepna u I'epnaxa.
KBanToBble uncna. [Tpunnun ITaynu. Pacnpenenenue 31eKTpoHOB MO0 0060I09KaM
[TpaBuiia or6opa. Cxema nmepexo10B AIEKTPOHA B aTOME € yUETOM IpaBmil 0TOOpA.

Konnoxeuym 10. Aoepnaa ¢puzuka
Kakue gacTuisl BXOAAT B cocTaB siipa atroma? [lepeuncnuTe XapaKTepUCTHKH ATHX YACTHIL.
Kak MOXHO BBIUHUCIUTH pa3Mep sipa?
Kak cuMBOIMYECKH 3alUCBHIBAETCS SIPO aTOMa KaKOro-Tu00 XUMHUUYEcKoro snaementa? Urto
Ha3bIBACTCSI MACCOBBIM U 3apsA0BbIM unciamMu? Kakue sigpa Ha3bIBalOTCA W30TOMAMU, U30-
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Oapamu, U30TOHAMH?

3. Kakwue cuiibl yaepKuBaroT HYKJIOHHI B siipe? [lepeuncnure ux cBoiictBa. ONUIINTE KBAHTO-
BbId MEXAHU3M B3aUMOJEHCTBUS HYKJIOHOB B SIJIPE.

4. KanenbHas u 0001049edHas Mojaenu siapa. [lepeuncnure nx ocooeHHOCTH. OOBSCHUTE MOH I~
TUSL «MAaru4ecKue Yucia» U «Marudeckue sapay.

5. Uro takoe nedeKT Macchl, SHEPTUs CBSI3U U yJesbHas sHeprus cBs3u? Kakas BenuunHa xa-
pakTepu3yeT yCTOMYMBOCTH sifep? 3aBUCUMOCTb YAENBHOM 3HEPTUU CBSI3U OT MacCOBOTO
YHcla.

6. UYto Ha3bIBaeTCs paAuoaKTHUBHOCTHIO? EcTecTBEHHAas M MCKYCCTBEHHAs! PaAHMOAKTUBHOCTH?
3aKOH paIn0aKTUBHOIO pacnasa. AKTUBHOCTb PaJMOAKTUBHOIO BELIECTBA.

7. Anbda-pacnan. Kakum s¢pdexrom oObsicHsIeTCs BbuleT anbha-yacTuibl u3 sapa? [Ipasuia
CMeleHHs. 3aKOHBI COXpaHeHHs Mpu pacnazae. Uto Takoe nmpoder anbha-4acTHIlbI?

8. bera-pacman, ero Buabl. Kakue mporeccsl mpoucxoasT B siape npu Oera-pacmane? [pasuna
CMelleHUs. 3aKOHbBI COXpaHEHUs IIPU pacma/e.

9. Tamma-uznydeHue, ero cBoiicTBa. KakoB MexaHH3M HCIyCKaHUSI raMMa-KBaHTOB IpOM (Ha
OCHOBaHUU Kakou Mojenu siapa)? KakuMm sBiseTcs raMMa-CIeKTp paliOaKTUBHOTO 3JIEMEH-
Ta — CIUIOUIHBIM WJIHM JTUHEHYaThIM — U ITO4YeMy?

10. 3akoH MOTJOUICHUSI TaMMa-U3ydeHHus BemecTBOM. ONUIIHNTE MPOLECCH B3aMMOACHCTBUS
ramMMa-u3JIydeHus: ¢ BemiectBoM: ¢Gorodddekr, KOMOTOHOBCKOE paccesiHhe, oOpa3oBaHUE
AIIEKTPOHHO-TIO3UTPOHHBIX Tap, sAEPHBIH HOTOIPPEKT.

11. Yro Takoe simepHas peakuusi? YpaBHEHUE AEPHON peaKuu. DHEPreTUUCCKUN BBIXO SIIEP-
HOW peakuuu. 3aKOHbI COXPAHEHHUS IIPU AJIEPHBIX PEAKIUAX.

12. Yto takoe uenHas peakuus neneHus? IlpuBeaure mpumep. IIpuHIMNIBI paboThl s1EPHOTO
peakTopa 1 aTOMHOM GOMOBI.

13. TepmosinepHas peakuus. OCHOBHBIE ITyTH CUHTE3a sJIep BoJopoaa B siapa renus. [Ipunmun
paboThI TEPMOSIEPHOTO peaKTopa U BOJOPOIHON OOMOBI.

IIpumepHbIe BapaHThl KOHTPOJILHBIX padot (KP)
KP Nel «Mexanukay

1. [TpsimonuHEHOE TBUKEHUE MAaTEPUAIbHOW TOYKM ONUCBIBAETCS YPABHEHHUEM X =
3-482 + 28 (Mm). Uemy paBHa cpeaHsisl CKOPOCTh ABM)KEHUSI TOUKH OT Ha4aJlbHOTO MOMEHTA J10
MOMeHTa BpemeHH t = 3 c?

2. CrepxeHp Maccol 1 Kr m JUIMHOW 1 M MOXET BpamaTrbCsi OTHOCUTENIBHO CBOETO
neHTpa. B kpait crepkus nonagaet mynst maccoi 10 r, aBrkymasics co ckopocteio 100 m/c nep-
NEHAUKYJISIPHO CTEp’KHIO, M 3acTpeBaeT B HeM. Uemy paBeH CyMMapHbI MOMEHT UMITyJbca
CTEPKHS U IIYJIM OTHOCUTENIBHO OCH BpallleHUs Cpasy ke Mociie yaapa?

3. Tonkuii 00pyu paguycom R = 50 cMm mojaBenieH Ha BOUTHINA B CTEHY T'BO3/Ib M KO-
nebercs B INIOCKOCTH, MapauledbHOl cTene. Onpenenuts nepuos 7' MaibIX 3aTyXarolux KoJie-
Oanuit 0Opyua, eciu ko3 unuent 3aryxanus = 0,9 ¢t

4. [IpeanonoxuM, 4TO MBI MOKEM M3MEPUTH JUIMHY CTEpKHs ¢ ToyHOCcThio Al=0,1
MKM. [Ipu kakoif OTHOCUTENBHOW CKOPOCTH ABYX MHEPIHUAIBHBIX CUCTEM OTCYETa MOKHO OBLIO
ObI 00HAPYXHUTH PENIITHBUCTCKOE COKpAIlCHHE JJIMHBI CTePKHsI, cOOCTBeHHas JunHa lg koroporo
paBHa 1 m?

KP No2 «Monexynsapuas ¢huzuxa u mepmoouHamuxay

1. B cocyne ¢ moaBM»XHBIM MOPUIHEM HAXOAUTCS YIJIEKHCIbIN ra3. ['a3 cxxanu aaua-
0aTUYECKH, YMEHBIIIUB €T0 00beM B 2 pa3a. Bo CKOIbKO pa3 yBeIUUUIIOCH JIaBJICHUE Ta3a.
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2. Pa3zHoCTh yHENBHBIX TEINIOEMKOCTEH (Cp - ¢y) HEKOTOPOIO JBYXaTOMHOIO rasa
pasHa 260 JIx/(xr-K). Haiitu monsipHyto Maccy M rasa u ero yaeiabHbIe TEIUIOEMKOCTH Cy U Cp.

3. 4 MoJi U€aTbHOrO0 OJHOATOMHOIO Ta3a M30XOPUYECKU OXJIAJWIN, YMEHBIINB
JaBJeHHe B 2 pa3a. 3aTeM ra3 n300apruuecku Harpesu 0 NepBoHavYalbHOM TeMieparypsl. Hapu-
cyiite rpaduk mporecca. Haliure n3aMeHeHrne SHTPOINH 33 BECh IPOLIECC.

4, B pesynbpTaTe kpyroBoro mpoiiecca ra3 coepmui pabotry A=1 JIx u mepenan
OXJIQIUTENIO KONM4decTBO TetoThl Q,=4,2 JIx. Onpenenuts Tepmudeckuii KIT[ 1 mukoa.

KP Ne3 «DOnekmpuuecmeo u macHemuzm»

1. [To GeckOHEYHO UIMHHOMY MPSIMOMY IPOBOAY TEYET IMOCTOSIHHBIN JJICKTpUYe-
ckuii Tok | = 100 A. Ha paccrossHuu I = 1 M OT HEro pacroyio)keHa paMKa B BHJEC KBajpaTa co
croponoit a = 0,1 M, KOTOpas JEKHUT B OJHON TUIOCKOCTU C MPOBOAOM. UeMy paBeH MOTOK Mar-
HUTHOU MHAYKIIUU Yepe3 3Ty pamKy?

2. [Tpu yBenuueHuu B 2 pa3za CUIIbI TOKA B KaTYLIKE, €€ dHeprus Bo3pociia Ha AE = 6
Jx. Halitn HayanbHOE 3HAYEHUE DHEPIUU KATYILIKU.
3. Nmeercs GeckOHEYHO JJIMHHAS TIpsiMas HUTh, 3apsKEHHAsT pABHOMEPHO C JIMHEH-

HOM moTHOCThIO T = 0,2 MkKi/M. OnpeaenuTs pa3HOCTh MOTEHIMAIOB JABYX TOUYEK IOJIS, yla-
JICHHEIX OT HUTU HaF{ =3 cM U I, = 6 CM.

4, Yacruna c 3apsaom q = 1 uKn, npomesmmas yecKopsoOIy0 pa3HOCTh NOTEHIA-
o U = 200 kB, aBmxercs B 0IHOPOAHOM MAarHUTHOM II0JIE IO OKPYXKHOCTU paguycoM R =1
mM. Haiitu cuny F, neiicTByrolyto Ha 4aCTHILy CO CTOPOHBI MATHUTHOTO TOJIA.

KP Ne4 «Boanosasi onmuxay

1. Ha nmytn cBeTOBOI BOJIHBL, HIyLEN B BO3/1yX€, IOCTABUIIN CTEKIISHHYIO TUIACTUH-
Ky TosmuHon h=1 mM. Ha ckoIbKO M3MEHUTCS ONTHYECKas JUTMHA ITyTH, €CJIM BOJIHA MajaeT Ha
IUTACTUHKY HOPMAJIBHO.

2. Ha ycranoBke nis HaGmrogenust konen HpioToHa ObLT M3MEPEH B OTPakKEHHOM
cBeTe pamuyc Tperbero TeMHoro kosnbia (k=3). Korma npocTpaHCTBO MeXIy MIIOCKOMApaieb-
HOM IUIACTUHOMN Y JIMH30M 3aITOJIHUIIN KUJIKOCTBIO, TO TOT K€ PaJNyC CTajJ0 UMETh KOJBIIO C HO-
MepOoM, Ha eMHULLY 00bIIuM. ONpeaenuTh MoKa3aTenb NPEJIOMIECHUS 11 )KUIAKOCTH.

3. Onpenenuts yrioByro aucrepcuio Do AUQpakIMOHHOW peleTKu s yria Ju-
¢dpakunn ¢==30° u ;uHbI BoHbI A=600 HM. OTBeT BbIpa3uTh B eauHuiax CU u B MuHyTax Ha
HaHOMETD.

4. [TnactuHKy KBapua TonmmHOW ;=2 MM, BBIPE3aHHYIO MEPIEHANKYISPHO OINTH-
YECKOM OCH, MOMECTUIIN MEXIY NapaJlIeIbHbIMA HUKOJISIMHU, B PE3YyJIbTaTe YEro IUIOCKOCTh I0-
JSIpU3alMU CBETa MOBEPHYNIAch Ha yroi ¢ =53°. Onpenenuts TonmuHy dp MIACTHHKH, IPUA KO-
TOPOW JAHHBIM MOHOXPOMAaTHYECKHN CBET HE MMPOXOJUT YEpE3 aHAIU3aTOp.

KP No5 «Keanmoesas onmuxay

1. Onpenenuts TeMnepatypy 7, Ipu KOTOPOH SHEpreTHIecKas CBETUMOCTD R, yepHOro Tena
pasHa 10 kBt/m°

2. MakcumanbHasi CKOPOCTh Vmax (DOTORIEKTPOHOB, BBUICTAOIIMX M3 METallia MpH
o0nyyeHun ero y-¢poroHamu, pasHa 291 Mm/c. Onpenenuts SHEPTHIo € Y-(HOTOHOB.

3. PeHTreHOBCKOE M3JIyueHUE IJIMHON BOJHBI A =55,8 1M paccewBaeTcs IUIMTKOH rpadura
(xomnToH-3¢dekT). OnpenenuTs ATUHY BOJTHBI A’ CBETa, pacCESHHOTO Mo yriioM 6=60° k HanpaBICHUIO
Ma/aloIero my4Jka CBeTa.

4, OrnpeaenuTh MOBEPXHOCTHYIO TUIOTHOCTH | MMOTOKA PHEPTUN W3ITyYCHHUS, MTaIaoIIero Ha
3epKAIBbHYIO0 MOBEPXHOCTh, €CIIH CBETOBOE JABJICHHE p NPH MEPICHANKYIISIPHOM IMaJCHUU JTydeid paBHO
10 mxI1a.
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KP Ne6 «Teopus bopa. Snemenmol KBAHMOBOU MEXAHUKU»

1. Ha ocHoBe Teopun atoma bopa BEIUMCIUTE paguychl ; U I3 BTOPOi U TpeThel opOUT B
aToMe BOJIOpoAa.

2. Onpenennuts AMTUHY BOJHBL JIe bpoiiins A XxapaKTepu3yroIIyl0 BOTHOBBIE CBOWCTBA JJIEK-
TpoHa, eciii ero ckopocts V =1 Mwm/c. Caenatp Takoi e mojcyeT i NPOTOHA.

3. Hcnonp3ys cooTHOLIEHNE HEONPEAENEHHOCTEHN A1 KOOpAUHATHI U UMITYJIbCa HATH BBI-
paxkeHue, MO3BOJISIOLIEE OLCHUTh MUHUMAIBHYI0 KUHETHUECKYIO SHEPIHIO 3JIEKTPOHA, HaXOIAIIErocs B
OJTHOMEPHOI OECKOHEYHO ITyOOKOH MOTEHINAIBHOM IMe UPUHOH L.

4. Yacruia B MOTEHIIHAILHOM SIIIUKE MIMPUHON | HAXOMUTCsT B BO30YKIEHHOM COCTOSIHHH
(n = 2). Onpenennuts, B Kakux Toukax uuTepBana (0 < X < 1) mrotHoCTs BeposTHOCTH [W2(X)]? HaxoxIe-
HHS YaCTHI[BI MAKCUMAJIbHA 1 MUHUMAJIbHA.

KP Ne7 «A0epuas ¢puzuray

1. KakoBa BepositHOocTh W TOTO, YTO NaHHBIA aTOM B M30TOIE PaJUOAKTHBHOIO HO/Ia 131
pacnagaeTcs B TeueHue OrKaiiend CeKyHabl?

2. Omnpexnenuts Maccy m, HEUTPAJIBLHOIO aToMa, €CII SIAPO ITOTO aTOMa COCTOUT M3 Tpex
MIPOTOHOB U IBYX HEUTPOHOB U 3Heprus cBs3u E, siapa pasHa 26,3 M»aB.

3. Snpa-uzo6apsr H® u He® coCTOST M3 0XMHAKOBOTO 4HCIa 4acTHII (HYKIOHOB). OIHHAKO-
BBI JTU Y HUX 3Hepruu cBsizu? Kakoe u3 atux siaep Oonee ycToiunBo?

4 OnpeenuTs 3Hepruio peakiuuy 'Li+p—2°He, ecim sHepruM CBA3M HA OIMH HYKJIOH B

sapax 'Li u *He paBusr 5,60 u 7,06 M3B.
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7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) HﬂaHpreMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaAcCTBa AJIsl IPOBEACHUSN l'[pOMe)KyTO‘{HOﬁ aTTecTalumn.

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIE CPEACTBA

OIIK-2 - ciocoGHOCTBIO IEMOHCTPUPOBATH 0a30BbIC 3HAHHS B 00JIACTH €CTECTBEHHOHAYYHBIX JTUCIUIUIMH, TOTOBHOCTHIO BBISIBJISITH €CTECTBEHHOHAYYHYIO C YIII-
HOCTb Np00JIeM, BOSHUKAIOLIUX B X0/1€ MPO(PECCHOHANBHOM AeATEIbHOCTH; IPUMEHATh IS UX Pa3pelIeHus] OCHOBHBIE 3aKOHbI €CTECTBO3HAHMSI, METO/Ibl MaTeMa-
THYECKOTr'0 aHAJIN3a U MOJECIMPOBAHMS], TEOPETUUECKOTO U SKCIIEPUMEHTAIBHOTO UCCIIETOBAHNS

3HaTh

— (yHnameHTanbHBIE TOHATHUS, 3aKOHBl U
TEOPHH KIIACCHYECKOH M COBPEMEHHOW (Hhn3H-
KH;

— OCHOBHBIE METOJBI HCCIEAOBAHUM, HC-
IIOJIB3YEMBIE B KJIACCUYECKONM M COBPEMEHHOU
busuke;

— (u3nyecKkue OCHOBbI MEXAHUKHU, AJIEKTPHU-
yecTBa M MarHeTusma, QU3uMKU KojeOaHWH U
BOJIH, KBaHTOBOH (DM3UKH, 3JIEKTPOAMHAMUKH,
CTaTUCTUYECKON (U3UKH U TEepPMOAMHAMMKH,
aTOMHOM U JIepHON (PUBHKH.

Hepeqenb meopemuuecCKux 60npocoe8 K IK3aMeHy:

1.

w

o

©

10.
11.

12.

13.
14.

15.

Marepuanbnas Touka. Cucrema orcuera. Tpaekropus, JUIMHA ITyTH, BEKTOP MepeMelle-
HuUsi. CKOPOCTb.

YckopeHue U €ro CoCTaBisAouMe. YIIoBas CKOPOCTh U YITIOBOE YCKOPEHHUE.

3akoHbl HploTOHA. 3aK0H coxpaHeHus umnynbca. LlenTp macc.

MowmeHT uHepuuu. MOMEHT Cuiibl. YpaBHEHHE TUHAMUKHU BpAIIaTEIbHOTO JBUXKEHUS
TBEPAOTO TeJaa. MOMEHT UMITYbCA U 3aKOH €r0 COXpPaHEHUSI.

DHeprusi, paboTa, MOITHOCTh. KuHEeTHYECKast U TOTEHIIMAJIbHAS SHEPTHSL.

3aKoH coxpaHeHus sHeprun. Kunetnueckas sHEprusi BpallleHUs.

lMapmonmyeckue xonebdaHust U UX xapakTepucTuku. ['apmonndeckuit ocumuistop. [py-
KUHHBIN, PU3NYECKUN U MaTeMaTUYeCKUN MasSTHUKU.

3aryxarolne U BBIHYK/ICHHBIC KOJIeOaHusI.

BonnoBeie nporeccel. [IpogonsHbie U MoNepeyHble BOMHBI. YpaBHEHHE OeryIei Boi-
Hbl. BoniHOBOE ypaBHEHHE. 3BYKOBBIE BOJIHBI.

[TapameTpsl cOCTOSIHUSL TEPMOAMHAMUYECKON CUCTEMbI. 3aKOHBI UEATBHOTO rasa.
VpaBHenue Menaeneera-Knanelipona. OcHoBHoe ypaBHeHne MKT. 3akon Makcsemna
0 pacrpeiesieHud MOJIEKYN UJI€alIbHOTO Ta3a MO0 CKOPOCTSIM.

Pacnpenenenne bonbimana. CpenHee 9UCIIO CTOJTKHOBEHHN W CpeHssl JUIMHA CBOOOI-
HOTO mpo0era. SIBneHus nmepeHoca.

Uwucno creneneit cBobosl. [lepBoe Hauano TepMoanHaMHUKH. TemI0eMKOCTb.
[IpumeHeHne mepBOro Havala TEPMOJUHAMHUKU K M3omporeccaMm. AaunabaTudeckuili u
MTOJIMTPOIHBIN MPOLECCHI.

Kpyrosoit nporiecc (1imki). OOpatuMbie 1 HEOOPATUMBIE TPOLIECCHI.




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

16.
17.

18.

19.

20.
21.
22.
23.

24,

25.
26.

217.
28.
29.
30.

31.
32.
33.
34.
35.

36.

Outponus. Bropoe nHayano repmoaunamuku. Lukn Kapno.

OnexTpuueckuil 3apsj. 3aKOH COXpaHEHHUs JJIEKTpUYecKoro 3apsjia. 3akoH Kymona.
HampsixeHHOCTB 2nekTpocTarnyeckoro nosist. [IpuHun cyneprno3unuu 3eKTpoCcTaTu-
YECKUX IOJIEH.

Teopema l'aycca st snekrpocratudyeckoro nois. IloreHuman snekTpocTarnyeckoro
noJisi. CBSA3b HAIIPSHKEHHOCTH U MTOTEHLIMAA AIEKTPOCTATUYECKOTO MOJIS.

Tunel ausnexTpukoB. HampskeHHOCTh 1ot B 1udniekTpuke. [I[poBOAHUKM B 3I€KTpH-
YECKOM TI0JI€.

OJeKTpHUUecKas EMKOCTb YEIUHEHHOIO TPOBOAHUKA. KOHIEHCATOpBI.

Cuiia u iotHOCTh ToKa. CtopoHHue cwibl. J/]C u HanpspKeHue.

3akoH Oma. ConpoTHUBIEHHE POBOIHUKOB.

Pabora u MmomHOCTh TOKa. 3akoH Jxoynsa-Jlenna. [IpaBuna Kupxroda st pazseTsieH-
HOM LIEIH.

[lepemeHHBIN TOK Ha y4acTKe LENH, COJEPKaAIEM PE3UCTOpP, KaTyIIKy UHIYKTUBHOCTH
Y KOHJEHCATOp. MOIIHOCTS, BBIAEIAEMAs B LIENU [IEPEMEHHOTO TOKa.

MarauTtHoe 1noJje 1 ero xapakrepucTuku. 3akoH buo-Casapa-Jlannaca.

3akoH Ammepa. /[eficTBUE€ MarHMTHOIO IOJS Ha JBMXKYLIUICS 3apsn. SIBIeHHE Jek-
TPOMarHUTHON MHIYKIUH. 3akoH Papajes.

WNHaykTuBHOCTE KOHTYpa. CaMOMHIYKIUSA. DHEPTUs MAarHUTHOTO MOJIS.

B3anmuas unaykuus. Tpanchopmaropsr.

Tok cmemenus. YpaBsHenust Makcseruia.

DJeKTpOMarHuTHas BOJIHA U €€ CBOWCTBA. DHEPIUsi, UMIYIbC U JIaBJICHHUE AIIEKTpOMar-
HHUTHOU BOJIHBI.

Juamarneruku. [lapamaraetukn. @eppoMarHeTHKY.

OcHoBHbI€ 3aK0HBI ONITUKHU. [TonHOE OTpakeHue.

Tonkue nuH3bl. M300paskeHne MpeMETOB ¢ MTOMOIIBIO JIMH3.

KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJH. VIHTepdepeHIus cBeTa.
Metoab! HabmoneHus: uaTeppepeHuu ceeta. MaTepdepennus cBeta B TOHKUX IUIEH-
Kax.

[Tpunnun Ioiirenca-®penens. 30Hb1 peHens.
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37
38

39.
40.
41.
42.
43.
44,

45.
46.

47.

48.
49.

50.

51.

52.

53.

54,

. Hudpaxuus Openens Ha KPYIIIOM OTBEPCTHH U JHCKE.

. Mudpaxmus @paynrodepa Ha oAHOH mIenu ¥ Ha TU(PAKIIMOHHON peIIeTKe.
EcrecTBeHHBIN U MOApU30BaHHBIN CBET. 3akoH bproctepa.

JIBoliHOE NTyuenpenoMiieHue. BpaleHne mioCKOCTH MOJISIPU3ALUH.

TennoBoe uznmyueHue M ero xapakrepucTuku. 3akoH Kupxroda. 3akon Credana-
bosbiimana u cmenienus Buna.

Buner doroaddexra. 3akonsl BHemHero (otosddexra. YpaBHeHre DWUHIITEHHA IS
BHeNHero (hotodddexra.

Macca u umnynsc ¢otona. [laBnenue csera. dpdext Komnrona. EnnncrBo kopmycky-
JIIPHBIX ¥ BOJIHOBBIX CBOWCTB 3JIEKTPOMArHUTHOTO U3TyYCHUS.

Monenu atoma Tomcona u Pesepdopna. JIuHeituarsiii ciektp aroma Bogoponaa. Criek-
TpaJbHbIE CEPUU aTOMa BOAOPOJA.

[Tocrynarst bopa. OnbiTel @panka u I'epia. Crekrp aroma Bozopoaa mno bopy.
CootHouienue HeonpezaeneHHocTel [elizenOepra. BonHoBas ¢yHKIus 1 ee cTaTUCTH-
YECKUU CMBICIL.

VpaBuenue llpenunrepa. YacTtuna B OJHOMEPHOM MNPSMOYIOJIbHOM «IIOTEHIHAIBHON
sIME» C 0ECKOHEYHO BBHICOKHMMH CTEHKaMHU.

[TpoxoxaeHune 4acTuilbl CKBO3b MOTEHIIUABHBIN Oapbep (TYHHETbHBIN 2P deKT).
CocrosiHue aromMa BOJOpPO/a B KBAHTOBOM MexaHuke. YpaBHeHue IlIpénunrepa ans aro-
Ma BOJIOPOJia U €TO pELICHUE.

Pa3mep, coctaB u 3apsia atTomHOrO siipa. MaccoBoe u 3apsimoBoe umcina. Jledekt macchl
Y DHEPTHUs CBSI3U sAJIpa.

Snepuble cuibl, ux cBoiicTBa. KBaHTOBBIN MeXaHU3M B3aUMOJICHCTBHS HYKJIOHOB B SIJI-
pe.

KamnenpHast 1 obonodyeyHass MoAenu siapa, X 0coOeHHOCTH. «Maruyeckue 4ucia» u
«MAaru4eckue sapar.

PanuoaktuBHOCTB. ECcTeCTBEHHAsI U MCKYCCTBEHHAsI palMOAKTUBHOCTh. 3aKOH PaJInOaK-
TUBHOTO pacnajia. AKTUBHOCTb PaJIMOaKTUBHOTO BELIECTBA.

Anbda-pacnan. [IpaBuna cmemenus. 3aKoOHbI COXpaHEHUs TpH pacmane. Bzanmoneii-
CTBUE alib(ha N3ITy4yEHUs C BEIIECTBOM.
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55. bera-pacnan, ero Buabl. [IpaBuna cMmemieHus. 3akoHbl COXpaHeHHs IpU pacrnaze. Biau-
MoJIelcTBUE OeTa U3ITYUEHUSI C BELIECTBOM.

56. 'amma u3nydenue, ero cBoiicrsa. ['aMMa-crekTp paJuoakTHUBHOTO 3lieMeHTa. B3zanmo-
JIEUCTBUSA FaMMa U3JIy4EHUs C BELIECTBOM.

57. SlnepHble peakiuu ¥ WX OCHOBHBbIC THIbI. Peakius nenenus sapa. Llemnas peakuus.
TepMosiiepHas peakiusi.

YmeTs

— OOBACHATH, CUCTEMATU3UPOBATh U MPOTHO-
3UpOBaTh HAOIIOAAEMbIE SIBJICHUS U MPOLIECCHI
C TOYKHU 3peHHs (yHIAMEHTAJIbHBIX MOHATU,
3aKOHOB M TEOPHUH KJIACCUYECKON U COBPEMEH-
HOH (U3HKH;

— peuiatb TUIIOBbIE 33Ja4d MEXAHUKH, DJICK-
TpUYECTBAa U MarHeTu3Ma, QU3NKU KoJIeOaHui
U BOJIH, KBAHTOBOM (DM3HKH, 3JIEKTPOIUHAMMU-
KM, CTAaTUCTUYECKOW (DU3MKU M TepMOJUHAMU-
KU, aTOMHOH U si7IepHON (PU3UKY;

— TPUMEHSATh 3HaHUs Kypca o01eil pu3nku B
pohecCuOHABHON JIeATENbHOCTH; UCTIOIb30-
BaTh UX HA MEXIUCLIUIUINHAPHOM YPOBHE;

— npuodpeTaTh 3HaHMs B 00J1aCTH PU3UKH;

— KOpPPEKTHO BbIpaxkaTb U apryMEHTHPOBaH-
HO OOOCHOBBIBaTh IIOJIOKEHUS MPEeIMETHOU
00J1aCTH 3HAHUS.

Ilpumepnsle npakmuyeckue 3a0auu 014 IK3AMEHA:

1. OnnoponHblil crepkeHb Maccol M = 0,5 Kr mojBellleH Ha TOPU30HTAIbHOM OCH, IIPOXO-
TSI yepe3 ero BepXHHUIl KOoHell. B TOuky, OTCTOSIIYIO OT ocH Ha 2/3 JUIMHBI CTEPIKHS,
yIapsieTcs MyJisi MAcCoi m = 6 T, JIeTsIasi TOPU30HTAIBHO CO CKOPOCTBIO Vo = 10° M/c, 1
3acTpeBaeT B HeM. OnpeenuTh CKOPOCTh HIKHEr0 KOHIA CTEPKHS cpasy Mocie yaapa.

2. Ha o6ox koneca B popme TOHKOTO 00pyda Maccoit M = 0,4 Kr, KOTOPBII MOXET BpamaTh-
Csl BOKPYT CBOEW OCH, HAMOTAaH IIHYP, K KOHIly KOTOPOTO MOJBEIIeH Irpy3 Maccoit m = 90
r. Ha xakyro BBICOTY OITyCTHTCS Tpy3 4epe3 t = 1 ¢ mocie Havana ABMKEHUSI.

3. Jlorapudpmuueckuil JeKpeMeHT HEKOTOpo# kosebmromieiics cucreMsl A = 0,02. Onpenenu-
T€, BO CKOJIbKO pa3 YMEHBIIUTCS YHEPTHUS ITOW KOJIeOATEILHOW CHCTEMBI 32 BPEMs, COOT-
BETCTBYIOIIIEE 75 MOJIHBIM KOJIEOAHUSM.

4. B cucteme K' moxoutcst crep>keHb, COOCTBeHHas JuiiHa lg kotoporo paBHa 1 M. CtepxkeHb
PAcIIONIO’KEH TaK, YTO COCTABIISAET Yroa (o=45° ¢ ockio X'. OnpeaenuTs MHy | cTepxkHs 1
yrou ¢ B cucteme K, eciu ckopocth v cucreMsl K' otHocutensHo K pasna 0,8 c.

5. MarepuanbHast Touka Maccoid m = 0,2 Kr coBepIIaeT rapMOHUYECKUE KOJIeOaHus 10 3aK0-
Hy X = 0,1 cos (nt/2 - m/4) M. HaliT MaKCUMaJIbHYIO TIOTCHIIUATBHYIO SHEPTUIO TOUKH.

6. Ha momy crout Tenexka B BUuje JUIMHHOW JJOCKU, CHA0>KEHHOMU JIeTKUMH Kojecamu. Ha o1-
HOM KOHIIE JOCKH CTOUT denoBek. Macca genmoBeka M = 60 kr, macca gocku 1= 20 kr. C
KaKOH CKOPOCTBIO M (OTHOCHTENBHO 10J1a) OY/AET IBUTAThCS TENEXkKKa, €CIIU YeIOBEK MOii-
JIeT BAOJb JOCKHU CO CKOPOCTBIO (OTHOCHTENBHO JTocku) V=1 M/c? Maccoil kosec npeHe-
Opeub. TpeHue Bo BTyJIKaX HE YUUTHIBATE.

7. boek cBaiftHOrO MoJIoTa Maccoit M;=500 Kr majaeT ¢ HEKOTOPOM BHICOTHI HAa CBAI0 MacCOM

m,=100 xr. Haittu KITJ] " ynapa 6oiika, cunras ynap HeynpyruM. M3MeHeHHEM MOTEH-
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10.

11.

12.

13.

14.

15.

[MAIbHON SHEPTUU CBau IPHU YIIIyOJIEHUHU ee peHeOpeyb.
['enmii cMemanu ¢ HEM3BECTHBIM TazoM. [lokazarenb aguadaThl MOJTYYEHHOM CMECH OKa-
3aiics paBeH 1,38. CKOJIBKO aTOMOB COCTABIISIFOT MOJIEKYJIY HEU3BECTHOI'O ra3a cMecu?
HekoTopoe KOIMYECTBO TeHs pacIiupsieTcsl CHavana aaunadaTHYecKH, a 3aTeM u300apu-
yecku. Koneunas Temmnepatypa rasa paBHa HadanbHOM. [Ipu aagnabaTHOM paciimpeHuu ra3
coBepum pabory, pasayto 4,5 kJ[x. Hapucyiite rpadpux mpomecca. Kakoe kommaecTBo
TEIUIOTHI MOTJIOTUJI T'a3 33 BECh mpolecc?
Cwmemanu Bogy maccolt mi=5 kr npu temneparype T1=280 K ¢ Bojoil maccoit my=8 kr
npu temneparype Tp=350 K. Haiitu uzmenenne AS 3HTpOINUHU, TPOUCXOASIIEE NIPU CMeE-
[IUBAHUH.
WneanbHblil 1BYyXaTOMHBIN Ta3, cOAEpkKAIIUi KOJIMYECTBO BEIIecTBa V=] MOJIb U HaXO[s-
muiicst nox nasnenueM p1=0,1 Mlla npu temneparype T1=300 K, HarpeBatoT mnpu mnocro-
SHHOM o0beme 10 aasieHus p;=0,2 Mlla. [Tocne 3Toro ra3 u30TepMUUECKU PACIIUPUIICST
JI0 HAYaJIbHOTO JAaBJICHHUS U 3aTeM M300apHO OBLI CXKaT 10 HadaibHOro odowema Vi. Ilo-
cTpouTh rpaduk mukia. Onpenenuts Tepmudeckuii KITJ n mukna.
OJIMHAKOBBIE YaCTHIIBI Maccoif M=10"2 r kaxast pacrpeie/ieHbl B OHOPOIHOM TPABHTA-
[IMOHHOM TM0Jie HanpspkeHHOCThI0 G=0,2 MxH/kr. Onpenenuts OTHOIIEHHUE I11/TI; KOHIIEH-
Tpaluii YacTHIl, HAXOMAIIUXCS Ha SKBUIIOTEHIIMAIBHBIX YPOBHSX, OTCTOSIIUX JPYr OT
npyra Ha Az= 10 m. Temnepatypa T Bo Bcex ClosIX cUMTaeTCsi OAMHAKOBOW U paBHOM 290
K.
Omnpenenure, Npyu Kakod TeMIiepaType rasa, COCTOAIIET0 M3 CMECH a30Ta U KUCIOpoja,
HaunOoJiee BepOATHBIE CKOPOCTU MOJIEKYJ a30Ta U KUCIOpOoAa OyAYT OTIMYAThCS JAPYr OT
npyra Ha Av = 30 m/c?
3Has (QYHKUUIO paclpeiesieHUs MOJEKYyJ MO CKOPOCTSAM B HEKOTOPOM MOJIEKYJISIPHOM
m?> 5 mv? . .
nyuke f(v)= FTE Vo exp o HAWTH BBIpAXKEHHsSI AJIs1 HauOoJee BEPOSTHOW CKO-

POCTH V.
JIBa OMHAKOBBIX MPOBOJALIMX 3apSHKEHHBIX IIapa HaXOAATCS Ha paccTosHUM r=60 cMm.
Cuna orrankuBanus Fi mapos paBHa 70 MxH. Ilociie Toro kak mapsl npuBeln B CONPHU-
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16.

17.

18.

19.

20.

KOCHOBEHHE U yIaJIWJIU APYT OT Jpyra Ha MpekHee paccTOsHUE, CUila OTTaIKUBAaHUS BO3-
pocna u crana paBHoi Fo=160 MxH. Beraucouts 3apsast Q1 u Qy, KOTOpbIe OBLIM HA Ia-
pax 0 WX CONPUKOCHOBEHUMH. /[mameTp mapoB cuuTaTh MHOTO MEHBIIMM DPACCTOSHHS
MEXKTYy HAMH.

JIBe TOHKOCTEHHBIE KOHLIeHTpuueckue cdepsl ¢ paanycamu Ry = 0,2 M u Ry = 0,4 M HEecyT
Ha ce0e 3apsi/ibl ¢ TOBEPXHOCTHBIMH INIOTHOCTSIMH G1 = 1 Ki/mM? 1 6, = 3 HKi/M? coot-
BEeTCTBEHHO. [IpocTpaHCcTBO MEXAy HUMH 3alOIHEHO CPEAON C JUAIIEKTPUUIECKON MPOHU-
11aeMocCThI0 € = 2. Uemy paBHA HaIpPsSHKEHHOCTh JIEKTPUUECKOTO IMOJIs B TOYKaX, OTCTOS-
1IMX OT IeHTpa Ha paccTosius 1 =0,1 mu r; = 0,3 m.

B cxeme, wuzoOpaxenHoit Ha pucynke, €=10,0B, i f

82:20,0 B, 83:30,0B, R1:1,0 OM, R2:2,0 OM, Rs= 3,0

OM, Ry=4,0 Om, Rs=5,0 Om, Rg=6,0 OM 1 R,=7,0 Om. % % &

BHyTpeHHee cONpOTUBIEHHWE HCTOYHUKOB IpeHeOpe- £3

*kuMo Maino. Omnpenenure BeIMYMHBI TOKOB BO Bcex — ©i £2 Rs

y4yacTKax L€l U paboTy, COBEPIIEHHYIO BTOPHIM HC-

TOYHHKOM 3a IpoMexyTok Bpemenu At=0,1 c.

Konnencarop nmonkimtouen k Oatapee ¢ 9JIC € = 8§ B u BHyTpeHHUM coO- —t—
= - s T

npotuBsieHreM I = 2 OM Kak Mmoka3aHo Ha pucyHke. COmpoTHUBIICHHE pe ST

suctopa R = 2 Om. Kakoii nomkHa ObITh €MKOCTh KOHAEHCATOPA, YTOOBI P
1ocjae 3aMbIKaHUS KJII0Ya JHEPTUs KOHJAEHCATopa YMEHBIIMIAch Ha ' \ :
48MK JIx? RI:I |
[To xoHTYpy, U300pa’k€eHHOMY Ha pUCYHKE, uaeT Tok cuioil [=100A.
OmnpenennuTh MarHUTHYIO HHIYKIHIO B 10115, co3gaBaeMylo 5TUM TOKOM |
B Touke O. Paguyc n3ornyroii yactu kouHtypa paBeH R=20 cm (O-ueHtp
KPUBHU3HBI KOHTYPA), a YOI a=60°.

B nmoctossHHOM MarHuTHOM ToJie ¢ MHAyKImen B = 5 Tn Haxoxurcs 3a-
MKHYTBIH POBOJSIIUN KOHTYp, IJIOIIA b KOTOPOrO MEHSETCA 10 3aK0-
Hy S(t) = (4 + 0,2t) oM. Yemy pasna O/IC uHAyKIMHM B MOMEHT BpEME-
HU t = 5 C, eclM KOHTYp PAacCIOJIOKEH TaK, YTO NMPOHU3BIBAIOIIUNA €ro
MarHUTHBIN MOTOK, MAKCHMAaJICH?

"

u:\g
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21. IlepneHAMKYJISIPHO MarHUTHOMY Toyt0 ¢ uHAyKnuedn B=0,1 Ta Bo30yxkaeHO 3ieKTpuye-

22.

23.

24,

25.

26.

27.

ckoe mosie HanpspkeHHocThio E= 100 kB/M. IlepneHaukyasipHO 000MM IOJISIM JIBHIKETCH,
HE OTKJIOHSACH OT NPSMOJIMHEWHON TPAaeKTOPHH, 3apsDKEHHAsl 4acTula. Berauciaurs cko-
pPOCTh L YaCTULIBI.
Hcrtounuk S ceera (A=0,6 MKM) | 1IocKoe 3epkaio M pac-
MOJIOXKEHBI, Kak TokazaHo Ha puc. 30.7 (3epkano Jlnoiina).
Uro Oyner HabimonaThCs B TOUKE P dKpaHa, Te CXOIATCS
ayan SP u SMP, — cBer win TemHota, ecnu [SP|=r=2 w,
a=0,55 mm, [SM|=|MP|?
Mexnay 1ByMs ILUIOCKONApaJUIEIbHBIMU CTEKJISSHHBIMU I1j1ac- Pre. 30.7
TUHKAMU TOJOXWIA OYEHb TOHKYIO IPOBOJIOYKY, PACIIOJIOKEHHYIO MapaJlIeIbHO JTUHUU
COINPHKOCHOBEHHS TUIACTUHOK M HAXOJSIIIYIOCS Ha paccTostHuu |1=75 MM ot Hee. B otpa-
’KeHHOM cBeTe (A=0,5 MKM) Ha BEpXHEW IJIACTUHKE BUIAHBI MHTEPHEPEHIIMOHHBIE TTOJIOCHI.
Ompenenuth auaMeTp d MOMEPEYHOro CEUCHHs MPOBOJIOYKH, €CITH Ha MpoTshkeHud a=30
MM HacuuThIBaeTcsa M=16 CBETIBIX MOJIOC.
C nomoIieio 1udpakIuoOHHON peleTky ¢ nepuogom 0=20 MKM TpedyeTrcs pa3peluTh 1y0-
ner Hatpusa (A1=589,0 HM u A,=589,6 HM) B cmekTpe BTOporo mnopsaka. Ilpu kaxoii
HaWMEHbIIeH JnHe | pereTku 3To BO3MOXKHO?
Ha nmyTtu yacTH4HO-TIONSPU30BAaHHOIO CBETA, CTENEHb NoJisipu3anuu P koroporo passa 0,6,
IIOCTaBUJIM aHAJIN3aTOpP TaK, YTO MHTEHCUBHOCTb CBETA, MPOIIEIIIET0 4YePE3 HEro, craja
MaKkcHMaibHOU. BO CKOJBKO pa3 yMEHBIIUTCS HMHTEHCUBHOCTh CBETA, €CJIN IJIOCKOCTh MPO-
IIyCKaHMs aHaJIU3aTopa NOBEPHYTh Ha yroa a =30°?
B cnekTtpe m3nydeHuss orHeHHOro mapa paguycoM 100 M, BO3HMKArOLIEro IpPH SIIEPHOM
B3pbIBE, MAKCUMYM JHEPTUHU U3IY4Y€HHs NPUXOAUTCS Ha JnHYy BosHbI 0,289 MxM. KakoBa
temneparypa Mmapa? Onpenenure MaKCUMalbHOE pacCTOSHUE, Ha KOTOpOM OynayT
BOCIIJIAMEHSTHCS JIEPEBSHHBIE MPEIMETHI, €CIM UX TOTJoIaTeNbHas CIOCOOHOCTh paBHA
0,7, a TermioTa BocIutaMeHeHus 5 JIk/cm’. Bpems n3nyyenus NpuHATh paBHBIM 107%.
VYenuHeHHbIN HIMHKOBBIM HMIApUK paguycoM | ¢cM HaXOAWTCS B BAKyyME U JUIMTEIBHOE Bpe-
MsI OCBENIACTCS YIbTPA(PHOIECTOBBIM U3IYICHHEM C JUTMHON BOJHBI 0,25 MkM. OnpenennThb
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28.

29.

30.

31.

32.

33.

34.

35.

36.

YHCIIO HEJJOCTAIOIIUX 3JIEKTPOHOB B 00bEME HIapUKa.

®oton ¢ sueprueit 0,28 MaB B pe3ynbrate paccesHUs Ha TOKOUBIIEMCS CBOOOIHOM 3JI€K-
TPOHE YMEHBIIWI CBOIO 3Hepruto 10 133,7 k3B. Hailtu uMnynsc U HanmpaBlIeHUE pacIpo-
CTPaHEHUs MIEKTPOHA OTAAYH.

[ToTok sHeprun @, U3irydaemslil j1eKTprUecKoil lammnoi, paseH 600 Bt. Ha paccrosinuu r
= 1 M oT namnbl NEPHEHIUKYJISIPHO MAJAIOLIUM JIy4aM PacoOJIOKEHO KPYIJIOE IIOCKOE
3epkajbliie auametrpoM d=2cMm. [IpuHUMas, YTO H3IyYEHHE JIAMIIBI OJMHAKOBO BO BCEX
HaIIPaBJICHUAX W YTO 3EPKaJbLE MOJHOCTBIO OTPAXAeT NAJAarolUi Ha HEro CBET, ONpele-
JUTH cuily F CBETOBOTO JAaBlIeHUs HA 3€pPKabIIC.

Ha ocHoBe Teopun aroma bopa HalTH MMIYJIbC 3JIEKTPOHA B aTOME BOJIOPOJA, €CIU WH-
JTYKIMS MAarHUTHOTO TIOJISl, CO3/JaHHOTO UM B IIEHTpe OpOUTHI MpH BpaileHuu, paBHa 0,39
T

Bo ckonpko pa3 usmensiercs Ae0poiieBcKas IMHA BOJIHBI AJIEKTPOHA IIPU MEPEX0/Ie ero B
aToOMe€ BOJIOPOJia U3 OCHOBHOT'O SHEPreTUUYECKOI0 COCTOSIHUS B IEPBOE BO30YXAEHHOE?

N3 teopun bopa st atoma BogopoAa Cieayer, YTO CTallMOHAPHBIMU ISl SJIEKTPOHOB aTo-
Ma SIBJISIFOTCS TaKWe OpOUTHI, Ha IJIMHE KOTOPBIX YKJIaJbIBAETCS 1I€JI0€ YMCIIO JUIUH JeOpoii-
JeBCKUX BOJIH. Mlcxons U3 A3TOro, HalAUTE YMCIOBBIE 3HAUEHHS] MOMEHTA UMITYJIbCA DJIEK-
TpPOHA B aTOME BOJIOPOJa Ha NMEPBBIX TpeX OOPOBCKUX OpOUTaX.

DJEKTPOH B aTOME BOAOPOJa OMHCHIBAETCS B OCHOBHOM COCTOSIHUM BOJHOBOW (pyHKIIMEH
y(r) = Ce™® Onpenennts OTHOLICHNE BEPOSTHOCTEH (M1/®; IPEGBIBAHMS IEKTPOHA B che-
pudeckux ciosix tommuHor Ar = 0,01 a u paguycamu r; = 0,5 au r,=1,5 a.

bonbHOMY BBEIM BHYTPUBEHHO pacTBOp 00beMoM 1 oM’ coJiep Kallfil UCKYCCTBEHHBIN pa-
JIMOU30TOI HAaTpus ;;Na akTMBHOCTBIO Ag=2000 ¢, AKTHBHOCTB KpoBu 0O0BbeMoM 1 CM3,
B3SATOM 4Yepe3 5 dacoB, okazamach A =O,27c“1. Haiigure o0bem kpoBu uenoBeka. Ilepuon
noJypacmnajaa UCIoJib3yeMOro u30Tomna paseH 15 yac.

DHeprus cBs3u E ., siapa, cocTosiero u3 AByx MpOTOHOB M OJHOTO HEHUTpOHA, paBHA 7,72
M>5B. Onpenenuts Maccy My HEUTPAIBHOTO aTOMA, UMEIOILIETO 3TO SAPO.

Bo ®pannyum HauaTto CTPOUTENBCTBO MEKIYHAPOIHOTO TepMO}IIIe]QDHOPO peakTopa, B KOTO-
pPOM TIpEAIoaraeTcsi HOBOJAUTH YIPABIISIEMYIO PEAKIUIO H?+ H’, B KOTOpO oOpazyercs
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HIIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OrneHouHbIe CpeCTBA
KOMITCTCHIIHH
U30TOI TeNus U HeUTpoH. Kakyro MOIIHOCTh OyZeT UMETh TaKOil peakTop, eCiii B HeM 0y-
JIET «BBITOPATh» | M TSKEIOro BOIOPOJIa B CEKyHIY?
37.Anpda wyactuma c¢ kumHeTHYeckor sHeprumer K = 5,3 M»dB B0o30ykmaeT peakiuio
9Be(oz,n)lZC, sHeprusi koropoit Q=5,7 M»aB. HailTh KMHETHYECKYI0 DHEPrHI0 HEUTPOHA,
BBUICTEBIIETO O] IPSMBIM YIJIOM K HAIIPABJICHHUIO JIBUKCHUS (L-4ACTHUIIBL.
Brazets — TNPaKTUYECKMMH HABBIKAMHU HCIONB30BA- [ OneHka chopMUPOBAHHOCTH IUIAHUPYEMBIX PE3YJIbTATOB OOYYCHHUSI MPOBOIAMTCS TP BBINOJI-

HUS 3JIEMEHTOB Kypca olmiel pU3uKu Ha Jipy-
IUX JUCUUIUIMHAX, HA 3aHATUSAX B ayAUTOPHUU
Y Ha NIPOU3BOJICTBEHHON ITPAKTHUKE;

— cnoco0aMu JAEMOHCTpaluu yMeHus: o0bsic-
HATh, CUCTEMATU3UPOBATh M IPOrHO3UPOBATH
HaOJro1aeMble SIBIEHUS M MPOLECCHl C TOYKH
3peHust GyHIaMEHTAIBHBIX MOHATHH, 3aKOHOB
U TEOpHUil KJIAaCCMYECKOW M COBPEMEHHOM (hu-
3UKHY;

— METOJAMHM PEIICHUs TUIOBBIX 3aJad MeXa-
HUKH, JIEKTPHUYECTBA U MarHeTusMa, (pu3MKu
KOJIeOaHW M BOJIH, KBAHTOBOW (PU3UKH, DJIEK-
TPOAMHAMUKHM, CTATUCTUYECKOH (GU3MKU U
TEPMOJMHAMUKH, aTOMHON U sIIEpHOU (PU3U-
KH;

— HaBBIKAMHM W METOJIUKaMH 00OOIICHUS pe-
3yJbTAaTOB PELICHUS, SKCIEPUMEHTAIBHON Je-
ATEIbHOCTH;

— cnoco0aMu OIIEHMBAHMSI 3HAYMMOCTH U
MPAKTUYECKON MPUTOAHOCTH MOJTYyYEHHBIX pe-
3yJbTATOB;

— BO3MOKHOCTBIO MEKIUCHUTIIIMHAPHOTO
IIPUMEHEHNs 3HAHWM, YMEHWI W BIAJCHMII,

HCHHNHU na6opaToprlx pa60T, a TAKXKC IIpH PCHICHHUHN 5K3aMCHAIIMOHHBIX 3aj1a4v. HepequL 9K-
3aMCHAllMOHHBIX 3a/1a4 ITPUBCACH BBIIIC.

Ilpumepnvie nadopamopnuie padomot:

1.
2.

©COoN AW

16.

[TpuMeHeHre 3aKOHOB COXPaHEHHSI JUIS OTIPEICIICHUSI CKOPOCTH T0JIETA MYJTU
OmnpeneneHrne MOMEHTOB WHEPIIMH TEJl ¢ IIOMOIINBIO KPYTHIIbHOTO MasTHHKA. [IpoBepka
teopemsl [lITelinepa

HccnemoBanue BpanarebHOTO IBIKEHUS TBEPJIOTO TeJIa BOKPYT HEMOIBHKHOW OCH
Omnpenenenne XapakTepUCTHUK 3aTyXalONINX KoieOaHU (PU3NIecKoro MasTHUKA
Omnpenenenne CKOPOCTH 3ByKa B BO3AYXE METOAOM CTOSIUEH BOJTHBI

N3ydeHne cTaTUCTUUECKUX 3aKOHOMEPHOCTEH

Omnpenenenne ko3P duiinenTa BI3KOCTH BO3ayXa

Onpenenenue mokasarens aauadarsl MmerogoM Knemana u Jlezopma

HccnenoBanne n3MEeHEHHsT TEMITEPATYPHl B aia0aTHYECKOM TPOIIECCE U ONpeeTICHHE
koad¢urmenta [lyaccona

. [IpoBepka 3akoHa BO3pacTaHus SHTPOIHNH B HEPAaBHOBECHOM CHCTEME
11.
12.
13.
14.
15.

OKCIEpUMEHTAIIBHOE ONPEIENIEHUE T'a30BOM TOCTOSTHHOM

HccenenoBanue 21€KTPOCTaTUYECKOTO TOJIS € IIOMOIIBIO 30H1a

N3mepenue >7eKTpoABUKYIIEN CUIIbI UICTOYHUKA TOKA

[IIyaTHpOBaHME MUILTHAMIIEpMETPa

N3mepenne eMKOCTeH METOIOM MOCTUKOBOM CXEMBI M PACUET EMKOCTHBIX COIIPOTHBIIE-
HHM B LIETISIX IEPEMEHHOTO TOKA

N3yuenne pe3oHaHca HAIPS)KEHUU U ONPEACIICHUE UHIYKTUBHOCTU METOJOM PE30HAaH-
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

c(OPMHUPOBAHHBIX IIPU H3Y4YEHUH Kypca 00-
e pusuku;

— OCHOBHBIMH METOJAMHU HCCIICZIOBAaHUS B
obnacti (U3MKU, NPAKTUYECKUMU YMEHUSIMHU
Y HaBBIKAMH HUX UCIIOJIb30BAHUS;
po(heCcCHOHATIBHBIM S3bIKOM IIPEIMETHON 00-
JaCTH 3HAHMUA.

17.

18.

19.
20.
21.
22.
23.
24,
25.
26.

ca
Omnpenenenre MHAYKTUBHOCTH KAaTyIIKM ¥ MarHUTHOW MPOHHULIAEMOCTH (peppoMarHuT-
HOTO Telna

Omnpenenenue paanyca KPUBU3HBI JTUH3BI M TOJIOCHI MPOITYCKaHHUs CBETO(QMIBTPA C IMO-
MoIbto Koiner HproTona

HuTepdepomerprueckue n3mMepeHnus Ha ocHOBe omnbita FOHTa

OmnpeneneHue reoMeTpUYECKUX Pa3MepOB pU oMoy ounpusmsl Openens
Omnpenenenne ATUHBI CBETOBOW BOJHBI M XapaKTEPUCTHK TU(PPAKIMOHHON PEIIETKH
OmnpezeneHye KOHLEHTPALMKM PACTBOPOB caxapa U NOCTOSIHHOM BpallieHHsI

Nzyuenne BHemHero ¢porodddexra u onpenenenue nocrosunoi [Inanka

W3yyenune 3akoHOMepHOCTEH abda-pacmaza

I/I3y‘IeHI/I€ ramMmma-CIrieKTpa paauOaKTUBHOI'O HICTOYHHKA

OmnpeneneHre MakCUMalbHOW 3HEpruu OeTa-d4acTUll M UACHTU(UKALUK PaAHOaKTHB-
HBIX TIPETapaToB

29




0) Ilopsiiok TMpoBeleHUs] MPOMEKYTOYHONH aTTeCTAIMU, MOKA3aTeJIH W KPHUTEPHH
OlleHUBAHMS:

[TpomexxyrouHast aTrecTanus mo AucuuiuinHe «Du3nka» BKIOYAET TEOPETUYECKHE BO-
IIPOCHI, TTO3BOJIAIOIINE OLEHUTh YPOBEHb YCBOEHHUS OOY4YaIOUIMMUCS 3HAHHM, U MpPaKTUYECKUE
3aJ]aHMsl, BBISBIISIONINE CTENIEHb C(OOPMUPOBAHHOCTH YMEHUH U BIIaJICHUH, TPOBOAUTCS B hopMe
JK3aMeHa.

DK3aMeH MO JaHHOM MUCHUIUIMHE MPOBOJHUTCA B YCTHOH (opMe MO dK3aMEHAIIMOHHBIM
Ouietam, KaX/bli U3 KOTOPBIX BKIIIOYAET 2 TEOPETHUECKUX BOMPOCA U OJHO MPAKTHYECKOEe 3a-
JTaHHE.

IToka3aTenu U KPUTEPUHU OLIEHHBAHUS IK3aMeHA:

— Ha OLIEHKY «OTJHYHO» (5 6aymioB) — 0Oy4yaromuiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIMI1, BCECTOPOHHEE, CUCTEMAaTUYEeCKOe U ITyOOKOe 3HaHUE yueo-
HOTO MaTepualia, CBOOOIHO BBINOJHSET MPAKTHUECKUE 3alaHUsl, CBOOOJIHO ONEpUPYET 3HAHMUSI-
MU, YMEHUSIMU, IPUMEHSET UX B CUTYaIUSAX MOBBIIICHHON CIIOKHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOy4arouuics IEMOHCTPUPYET CPEIHUM YPOBEHBb
c(OpMUPOBAHHOCTH KOMIIETCHLIUNA: OCHOBHBIC 3HAHUS, YMEHHUSI OCBOEHBI, HO JIOMYCKAIOTCS He-
3HAYUTEIbHBIC OMIMOKH, HETOUHOCTH, 3aTPYJHEHHS MPH aHATUTUYECKUX OIEpalusiX, MepeHoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAI[HH.

— Ha OILICHKY «YJAO0BJIETBOPUTEILHOY» (3 Oaiia) — 00yJaromuicss AeMOHCTPUPYET MOPOTO-
BbIil ypoBeHb C(HOPMUPOBAHHOCTU KOMIIETEHIINI: B X0/1€ KOHTPOJIbHBIX MEPONPUATUI TOMyCKa-
IOTCSI OIIUOKH, TIPOSIBIISIETCS OTCYTCTBHE OTACIBHBIX 3HAHUH, YMEHHUH, HABBIKOB, 00YJaIONIHIACS
UCIBITHIBACT 3HAYUTENbHBIC 3aTPYAHEHHS MPH OMEPUPOBAHUU 3HAHUSAMHU U YMEHUSIMU MPU UX
NepeHOCe Ha HOBBIE CUTYAIIHH.

— Ha OLIEHKY «HEeYAO0BJIETBOPUTEIbHO» (2 Oanna) — oOydaromuics JeMOHCTPUPYET 3Ha-
Hus He O6oree 20% TeopeTHuecKoro Marepuana, JOMYCKAaeT CYIIECTBEHHBIE OITUOKU, HE MOXKET
MOKAa3aTh UHTEIUIEKTya IbHbIe HABBIKU PEIICHHs MPOCTHIX 3a/1a4.

— Ha OIICHKY «HeYyIOBJIETBOPHUTEJbHO» (1 Oaimn) — oOyuaromuiics HE MOXET MOKa3aTh
3HaHMS HA YPOBHE BOCIPOM3BEICHUS U OOBSCHEHHsS] MHPOPMAIMH, HE MOXKET MOKa3aTh WHTE-
JIEKTYaJIbHBIC HABBIKM PEIICHUS TIPOCTHIX 3a/1a4.



8 YuedHo-MeTonM4eckoe U HHPOPMALHOHHOE o0ecneyeHne TUCHUIIINHBI (MOTYJIs1)

a) OcHOoBHAas JMTEpaTypa:

1. lemumuenko, B.M. ®usuka [Dnexkrponusiii pecype] : yueonuk / B.M. JleMmumaueHko,
N.B. lemunuenko. — 6-e uzn., nepepad. u gon. — M.: UHOPA-M, 2016. — 581 c. — Pexxum no-
cryna: http://new.znanium.com/bookread2.php?book=469821 — ISBN:978-5-16-010079-1.

2. Aiizennion, A. E. ®wusuka : yyeOHUK M MPaKTUKyM i By30B / A. E. AiizeHIIoH. —
Mocksa : U3patenbctBo HOpaiit, 2020. — 335 ¢. — (Bsicmiee obpazoBanue). — ISBN 978-5-
534-00487-8. — Tekcr : oamekrponusid // DOBC IOpait [caiit]. — URL:
https://urait.ru/bcode/450504 (marta obpamenus: 06.11.2020).

0) lonoiHUTE IbHAS JINTEpPaTypa:

1. Ky3nenos, C.11. ®u3uka: Mexanuka. MexaHuueckue koyiebaHusi 1 BOJIHbI. MoJieky-
asipHast ¢pusuka. Tepmoannamuka [DnekTpoHHblit pecype] : YuebHoe nmocodue / C.U. Ky3Heros.
- 4-e u3n., ucrp. u gon. - M.: By3osckuii yueonnk: HUL] MHOPA-M, 2014, - 248 c. — Pexxum
nocryna: http://new.znanium.com/bookread?2.php?book=412940 — ISBN 978-5-16-101026-6

2. Aupapeesa, H. A. ®usuka : cOopHUK 3a7a4 : mpakTuyeckoe mocodoue / H. A. Anape-
eBa, E. B. Kopuaruna. - Boponex : Boponexckuii uncrurytr ®CHUH Poccun, 2019. - 188 c. -
Tekcr : anektponnsiit. - URL: https://znanium.com/catalog/product/1086249 (nata obparieHus:
06.11.2020). — Pesxxum qocTyma: 1o MOAMUCKE.

B) MeroauyecKkue yKa3aHus:
1. MeTonuueckne ykazaHus JJisi CTYJIEHTOB IO MOATOTOBKE K JTaOOpaTOPHBIM padoTam 1o

teMe “ Mexanuka. MonekynspHas ¢usuka u tepMoanHaMmuka ~ / coctasutenu: E.H. Acranos,
3.H. botuesa, JI.C. Jlykamenko ; Marautoropckuii roc. rexuuueckuid yH-T um. I'. . Hocosa. -
Marnurtoropck : MI'TY um. I'. W. Hocoa, 2011. - 103 c. : un., Tabma. - TekcT : HemocpeACTBEeH-
HBI.

2. Metoauueckue yka3aHHs Uil CTYJE€HTOB I10 MOJrOTOBKE K J1a00paTopHbIM paboTaM 1o
teme “OnexkrpomarHetusm. Onruka” / cocraButenu: M.b. Apkynuc, b.b. borauesa, 1.}O. bora-
yeBa ; MarauToropckuii roc. Texunuecknii yH-T um. I'. M. HocoBa. - Marauroropck : MI'TY
umM. I'. W. Hocosa, 2012. - 102 c. : wi., Ta0m. - TeKCT : HEMOCPEICTBCHHBIN.

r) Ilporpammuoe o0ecnieuenne u UHTEepHET-pecypcebi:

Haunmenosanue 10 | Ne noroBopa Cpok JIefCTBUS TUIICH3UH

MS Windows 7 K-169-12 ot 02.07.2012 CpPOK JICHCTBHSI — HEOTPAaHUYICH
(a.388)
J-1227 ot 8.10.2018 no 11.01.2021;
Ne JInuen3un-60241713 CPOK JEICTBUS — HEOTPAHUUYEH

(a.198, 188, 182)

MS Office Nel35 or 17.09.2007 beccpouno



http://new.znanium.com/bookread2.php?book=469821%20–%20ISBN:978-5-16-010079-1
https://urait.ru/bcode/450504
http://new.znanium.com/bookread2.php?book=412940%20–%20ISBN%20978-5-16-101026-6
https://znanium.com/catalog/product/1086249

Ne JIuuen3un-60784279 CPOK JICCTBUSI — HEOTPAHUYCH
(a.388)
Ne JInuen3un-60241713 CPOK JICICTBUS — HEOTPAHUUYEH
(a.198, 188, 182)

7Zip CBOOOIHO pactpocTpaHs- | OECCPOUHO
emMoe

IIpodeccnonanbHbie 6a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

HasBanwue Kypca CchllIKa

DneKTpoHHas 0a3a rMmepuoandecKux u3ganuii East

View Information Services, OO0 «<MIBUC» hitps://dlib.eastview.com/

Hanmonanenast uHQOpPMaMOHHO-aHAIMTHYECKAS

oo URL:
cuctema — Pocculickuii MHACKC HAayYHOI'0 HUTUPOBAHU

https://elibrary.ru/project_risc.asp

(PUHII)
[MouckoBas cucrema Akangemusi Google (Google URL:

Scholar) https://scholar.google.ru/
Nudopmanmonnas cucrema - ExmHOE OKHO J0- URL:

cTyna K nH(OOPMAaIHOHHBIM PECypcaM http://window.edu.ru/




9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOyJ1s1)

MaTepI/IaJ'IBHO-TeXHI/ILICCKOC obecreyeHune JUCHUITIIIMHBI BKIIFOYACT:

Twum u Ha3BaHUE AYJAUTOPHUH

OcHarieHue ayIuTOpuu

YueOHbIe ayTUTOPUU ISt
IPOBEJCHUS 3aHATUI JICKIIMOHHOTO
tumna (Ne388, 394)

MynbTUMEIMIHBIE CPEACTBA XpaHEHUs, Iepejauud U
IpecTaBiIeHNUs HHPOPMALIUH.

VYueOHast ayJUTOpHS IS IPOBEJIe-
HUs nabopatopHbix padort: «IIpen-
MeTHast 1a00paTopHs»

JlabopaTopHble YCTaHOBKHU, U3MEPHUTENbHBIE PUOOPDI AJIs
MIPOBEJICHUS JIA0OPATOPHBIX PaboT:

1. VcToYHMK NUTaHUS TOCTOSIHHOTO TOKA,

2. Mynetumetp uudposoit APPA 203,

3. Ocuwmnorpad neyxkanaiabHbiii GOS-620 FG,

4. N3mepurenb MarHuTHON nHAyKnuu 1111-8,

5. Karymiku ['enbMronsia,

6. Tpanchopmarop c IlI-o0pa3HbIM CEepIEYHUKOM U 3a-
MBIKAIOIIUM SIPMOM,

7. YcTaHOBKa 111 HAOMIOJEHUS TUHAMUYECKOM METIN TH-
cTepesuca,

8. VYcraHoBKa IS ONpEACTCHHS BIUSHHS
HANPSDKEHUH HAa HAMarHUYMBaHUe

yIpyrux

VYueOHbIe ayJAUTOPHH st | UHTepakTUBHAS JOCKA, IPOCSKTOP;

IPOBEJCHUS HpaKTHYeCKUX | MynbTUMEIUUHBIN TPOEKTOP, SKPaH.

3aHATUH, IPYIIIOBBIX u

WHIIMBHYAIbHBIX ~ KOHCYJIBTAIHH,

TEKYIIEro KOHTPOJIS u

IPOMEXYTOYHOH aTTeCTaluu

YueOHbIE ayTUTOPHA mist | [lepconanbHble KoMmbioTepbl ¢ maketom MS Office, ¢
BBITIOJTHEHUSI KypCOBOTO | BBIXOZIOM B MHTEpHET M C JOCTYIOM B 3JEKTPOHHYIO

MPOEKTUPOBAHUSI, MOMEILEHUS s
CaMOCTOSITENIbHON PabOTHI.

nH(pOpPMaIMOHHO-00Pa30BaATENBHYIO CPE/ly YHUBEPCHUTETA.

Ilomemenne Uit  XpaHEHHS H
npopHIAKTHIECKOTO
00CTyKUBaHUS y4eOHOro
o0opynoBaHus

Cremnaxu, ceiippl g XpaHeHUs  y4eOHOro
000py10BaHUSI. HNHCTpyMEHTHI IS peMOHTa
000pyI0BaHUA.
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