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1. IEPEYEHbD INTAHUPYEMBIX PE3YJIbTATOB OBYUYEHUA 110
AACHUINIMHE, COOTHECEHHBIX C IINTAHUPYEMbBIMU PE3YJIbTATAMHA
OCBOEHMHSA OBPA3OBATEJIbBHOH ITPOI'PAMMBbI

Buj nesateabHOCTH BBIITYCKHUKA

Jucrunnmna

OXBAaThbIBACT Kpyr

BOIIPOCOB,

OTHOCAIIUXCS K IPONU3BOACTBEHHO-

TCXHOJIOTUYCCKOMY BUOY HpO(i)eCCHOHaJIBHOI;'I ACATCIBbHOCTH BBIITYCKHUKA B COOTBCTCTBUH C KOM-
NETCHIUAMMA U BUAaAMU ACATCIbHOCTHU, YKa3aHHBIMU B yLIe6HOM IJ1aHC.

eab auCIUIINHBI
Coznmanue 6a3bl 711 M3ydeHUs 001menpodheCCHOHANBHBIX M CIIENUATbHBIX AUCITUIUITUH (GOPMHU-
POBaHMUS IIETTOCTHOTO MPEACTABICHUS 0 PUINICCKUX 3aKOHAX OKPYKAIOIIET0 MUPa B KX SAHMHCTBE U
B3aMMOCBSI3H, 3HAKOMCTBO C HAYYHBIMH METOJIaMH MTO3HAHUSIMH, (POPMHUPOBAHUE Y CTYICHTOB IO/I-
JIMHHO HAYYHOTO MUPOBO33PEHUSI.

3agaum AU CHUIITHHBI

— Hay4yuTh Oyaymux OakalaBpOB MCIOJIB30BATh (PU3MUECKUE 3aKOHBI Ul aHAIHM3a KOHKpET-
HBIX CUTYyalluil (pU3HMUECKOro MUpa;

— BpIpabOTaTh y CTYJECHTOB MIPUEMbI U HABBIKH PEIICHUSI KOHKPETHBIX (PU3UYECKHX 3a1ad, KO-
TOpBIE TIOMOTYT MM PeIaTh BOINPOCH], BOZHUKAIOUINE B IPOPECCHOHATBHON NEATETLHOCTH;

— paclUpPUTh KPYro3op mpu yriyOoJIeHHOM pacCMOTPEHUH OTACIbHBIX (PU3UUYECKUX SIBICHUU.

creMy (yHIaMEHTaJlIbHbIX
3HaHUW (MaTeMaTUYeCKUX,
€CTECTBCHHOHAYUYHBIX, HH-
KEHEPHbIX U SKOHOMMYE-
CKHUX) JUISl UACHTU(UKAIINY,
(dbopMynupoBaHUsS U pelle-
HUSl TEXHUYECKUX U TEXHO-
JIOTUYECKUX TMPOOJIeM 3KC-
IUTyaTallud  TPaHCIIOPTHO-
TEXHOJIOTUYECKUX MAIllUH U
KOMILIIEKCOB

Kon Conep:xanue IlepeyeHb MuIaHUPYEMBIX Pe3yJIbTATOB 00yue-
KOMIIeTEeHIIUH KOMIIeTeHIUii HHS N0 JUCIHUIIHHE
1 2 3
OIlK-3 FOTOBHOCTbH MPUMEHSTh CH- | 3HATh:

- OCHOBHBIE (hr3HUecKHe sBIEHUS, (yHIaMEHTab-
HbI€ TOHSATHUS, 3aKOHBl M TEOPUM KJIACCHUYECKOH M
COBPEMEHHOM (U3HKH; COBPEMEHHYIO Hay4YHYIO
anmnaparypy; OCHOBHblE (pU3MYECKHE SBICHMUS;
(dbyHaaMeHTalbHbIE MOHATUS, 3aKOHBl U TEOPHUHU
KJIACCUYECKON M COBPEMEHHOMN (U3HKH;

yMeTh:

- BBIJICJIATH KOHKPETHOE (PU3NYECKOE CO/IEP)KAHNE B
OPUKIAJHBIX 3a7adax NpoQecCHOHATbHON Jies-
TEJIbHOCTH,;

BJIAJETh:

- METOJIaMH BBINIOJIHEHUSI DJIEMEHTAapHBIX Jiabopa-
TOPHBIX UCCIIEI0OBaHUN B 007acTH MpOodheccHoHalb-
HOU JIESITEIBHOCTH.

2. MECTO JJUCHUILIUHBI B CTPYKTYPE OGPA3OBATEJIBHOM NPOI'PAMMBI

Hucuumnuaa b1.5.10 «®usuka» oTHOCHUTCS K 6a30BOi YacTH y4eOHOTO IJIaHa.

Jucuunnuna «Pusnkay 0azupyercs Ha 3HAHUAX, MOJYYEHHBIX MPU W3YYEHHHM Y4eOHBIX TUC-
[IUTUTMH OCHOBHBIX 0011€00pa30BaTeIbHBIX MPOTPAMM.

OCHOBBIBasICh Ha U3YYCHHUH JUCIHILTNH, «DHU3MKa» MPEICTABISICT OCHOBY JUTS U3YYCHHUS JIHC-
muIuinH: «OO0IIast AIEKTPOTEXHUKA M AIICKTPOHHKAY», «be3omacHocTh ku3HeAesTensHocT, «Co-
MIPOTUBJICHHE MaTEPHATIOBY, «Teoprs MEXaHU3MOB U MaIlHy, « T eTIOTEXHUKAY.

Takoe cucTeMHOE MEXAUCIMILTMHAPHOE W3YYCHHE HAMpaBIEHO Ha JOCTHKEHHE TpeOyeMoro
®I'OC ypoBHSI MOATOTOBKH O KBaTU(UKAITUU OaKaIaBp.




3. PACIIPEJEJIEHUE OFBEMA JUCHUIIJIMHBI

3.1. Pacnipenesienue o60beMa TUCHMILIMHBI 10 GopMaM 00yUeHUsI

Tpyooemkocmob Oucyuniunsl 6 uacax
- § g & § Buo
S S N o e Kon- npome-
Dopma L o 3 S S arcymou-
© 2 = 2 8 mponbHan .
obyuenusn 2 2 2 S S Holl am-
a S E S 3 S paboma
S $ 8 = | § § S s mecmavuu
®
o $ S § S| §3 X = S §
S 3] 3| 2| $I/85 X5 | 8¢
< O] A A S I (R S SR
1 2 3 4 5 6 7 8 9 10 11
3a4eT,
Ounas 1 |12 180 | 85 | 51 | 34 - 59 1k2x
JK3aMEH
3aounas I _ _ _ _ _ _ _ _
3aouHas (ycko- L B B B B B _ _ _
peHHOe 00ydeHHe)
O4Ho-3204yHas N _ _ _ _ _ _ _ _

3.2. Pacnpenenenue 00beMa JMCUMIJIMHBI 10 BUIAM Y4eOHbIX 3aHATHIH U TPY10eMKOCTH

6 m.". 6 UH- Pacnpeoenenue
mepaxkmiug- no cemecmpam, uac
Tpyoo- | noit, akmue-
Buo yueonwvix zanamuii eMKoCcmb |HOll, UHHO6A-
(uac) YUOHHOUL 1 2
dopmax,
(uac)
1 2 3 4 5
|. KontakTHas padoTa o0y4aommxcs ¢ npe-
nojaBareyeM (Bcero) 180 19 2 108
Jlexunn (JIx) 51 19 17 34
Jlaboparopusie paboter (JIP) 34 - 17 17
KonTponbHas padora + — + +
WNunuButyanbHble KOHCYJIbTAUU + — + +
I1.CamocTosiTe/ibHAsA padoTa 00y4aI0IMXCS 59 B 38 21
(CP)
[ToaroroBka K 1a60paTOpHBIM paboTam 14 — 9 5
IToaroTOBKA K 3a4eTy 14 - 9 5)
IToAroToBKa K 9K3aMEHY B TCUCHHE CEMECTpa 14 - 9 5)
BeInosiHeHIE KOHTPOJIBHOM PabOThI 17 — 11 6
KonTtpons 36 — — 36
I11. IlpomexyTouHasi aTTecTAMA  3a4€T + - + —
9K3aMeH + - — +
OO6mias Tpy10eMKOCTb AUCIUILIMHBI yac. 180 — 12 108
3a4. ejl. 5 - 2 3




4. COAEP) KAHUE JUCHUIITINHbI

4.1. PacnipeesieHue pa3iesioB JMCUMILIUHBI IO BUAAM YU4eOHBIX 3aHATHI
- 11t 04HOM popMBbI 00yUeHU:

Buowl yueonwvix 3anamuil, 6xknouan

Ne camocmosamesibHyio padomy oodyuaio-
pas- Haumenosanue Tpyooen- wuxca u mpyooemkocmbs; (uac.)
denau pazoena u Kocmb, Yuetnvie sanamus CAMOCIOS-
membl mema OuCyUnIUHb (uac.) menvnas pa-
JnleKyuu ”aﬁzz ‘6":’:1; l"ble 60m:; Zzgam-
1 2 3 4 5 6
1. MexaHnuka 37 9 9 19
Brenenue. KunemaTtuka nocrymna-
1.1 TEJIBHOI'0 U BPAIATEIbHOIO IBH- 3 0,5 - 2,5
HKEHUS

JuHaMuka MaTepualbHON TOUKH.

1.2 3 0.5 ! Lo
3akonsl HeroTOoHA

13 Cupl B MeXaHUKe U UX Kiraccugu- 3 05 1 1,5
Kauus

14 3akoHbl coxpanenus. Kunernue- 3 0,5 1 15

CKasl DHeprus, paboTa, MOIIHOCT.

[ToTeHuuanbHas 3Heprus. 3akoH
15 COXPaHEHUs TOJIHON MeXaHHYe- 2 0,5 — 1,5
CKOW DHEPIUHU.

JluHaMUKa BpamaTeIbHOTO JBH-
1.6 JKEHUSI TBEPAOTO Tena. MoMeHT 3,5 0,5 15 15
CHJIBI, MOMCHT I/IHep]_[I/II/I.

OCHOBHOI1 3aKOH JUHAMHUKH Bpa-

1.7 3 1 0,5 15
[ATEIBLHOIO ABHKEHUS.
KunaeMatuka rapMOHUYECKUX KO-
18 , p 2,5 1 — 15
JIe0aHui.
19 CJIO)IieHI/Ie rapMOHHYECKUX KOJIe- 35 1 1 15
OaHui.
WHAMHUKA TAapMOHUYECKUX KOJIe-
110 | Aumar p 45 1 2 15
OaHMii.
111 3aTyxarolue 1 BHIHYXI€HHBIE Me- 25 1 B 15
XaHUYECKUe KoyieOauusl.
1.12 | BonHBI B ynIpyTuX cpenax. 3,5 1 1 1,5
MoJaekyaspHas pu3uka u
2. yasipHast ¢ 35 8 8 19
TEPMOAUHAMMKA
TepMorHaMHUYECKast CUCTEMA.
2.1 Monenb HIeaJIpHOoro ra3a u ero 3 1 — 2
ypaBHEHHUE COCTOSHUSI.
HOBH asHeHne MKT une-
29 OcHOBHOE ypaBHEHHE ne 5 1 5 2
aJILHOTO rasa.
DJIEMEHTHI KIIACCUYECKOM CTaTH-
2.3 CTHKH: pacnpeeiienue Makcpeinia, 3 1 — 2
BonsmMana.
24 q)I/ISI/IT-IeCKaSI KHUHETUKA. ABJICHUA 7 1 4 2
MepeHoca.
IlepBrIii 3aK0H TEPMOJUHAMUKU U
25 CPBDIN 3KOH TEPMOZL 5 1 2 2
€ro IMPUMEHEHHE K N30IPOIIeCCaM.
MKT TermIoeMKOCTH HeaTbLHOTO
2.6 g 4 1 —_ 3
rasa.
Kpyrosoii nporniecc. OHTponus.
2.7 Bropoii 3aK0H TepMOAMHAMUKH. 4 1 - 3

Iuxn Kapuo u ero KII/I.




2.8

PeanbHble rasel. YpaBHeHnue Ban-
nep-Baanbca.

DJIeKTPOMArHeTU3M

26

14

3.1

DJeKTprUYEeCcKOe MOJIe B BAKYyME.
3akon Kynona.

HamnpskeHHOCTh Kak CHIIOBAas Xa-
PaKTEpUCTHKA TTOJIS.

0,5

0,5

3.2

Teopema I'aycca juist anexTpocra-
TUYECKOTO MOJIsl B BAKyyMe.

1,5

0,5

3.3

OnekTpudecKuii moTeHnuan. Pado-
Ta CHJI AJIEKTPOCTATHYECKOTO TIOJIS.

15

0,5

3.4

QHGKTPH‘ICCKOC I10JIC B BCHICCTBC!
AUBJICKTPUKU B DJICKTPUICCKOM
I10JIC.

15

0,5

3.5

SHeKTpI/I‘IeCKOC I10JIC B BCIICCTBC:
MMPOBOJHHUKHU B IJICKTPUICCKOM I10-
JIC.

0,5

0,5

3.6

OHeprus 3apspKEeHHBIX IPOBOIHU-
KOB M KOHZICHCATOPOB. DHEPrus
IEKTPUYECKOTO OIS,

1,5

0,5

3.7

IToCTOSIHHBIN TEKTPUUECKHUNA TOK.
3akon Oma. [Ipasmma Kupxroda.
PaboTa 1 MOIIHOCTH TOKA.

0,5

0,5

3.8

Knaccuyeckas 31nekTpoHHas Teo-
PHs AJIEKTPOIPOBOAHOCTH METall-
JIOB.

0,5

0,5

3.9

DNEeKTPUIECKUN TOK B )KHIKOCTSX,
ra3ax u Iia3me.

0,5

0,5

3.10

[locTossHHOE MarHUTHOE TOJIE B
BakyyMme. 3akoH brno-Casapa-
Jlanmaca. Cuna Amriepa u cuia
Jlopenua.

15

0,5

3.11

MaruutHsIi TOTOK. PaboTa mpo-
BOJIHMKA C TOKOM B MarHUTHOM

roJie. 3aK0oH MOJHOTO Toka. KoH-
TYp C TOKOM B MAarHUTHOM I10JI€.

0,5

0,5

3.12

MarsuTHOe 1T0JI¢ B BEIIIECTBE.
HamarumueHHOCTH BemecTBa. Bu-
JIbl MAarHETUKOB M MX CBOMCTBA.

0,5

0,5

3.13

DNeKTpOMarHUTHAS UHIYKITUS

15

0,5

3.14

B3auMHbIe npeBpaIeHusl SICKTPH-
YEeCKMX W MAarHUTHBIX ITOJIEH.
DNIeKTpUIECKre KOJIeOaHus.

15

0,5

Ontuka

23

10

OneKTpoMarHuTHBIE BOJTHBI. JIie-
MEHTBI T€OMETPUYECKON ONTHKHU.

3,5

0,5

4.2

CseroBas BojiHa. MHTephepeHums
CBETOBBIX BOJIH.

2,5

0,5

4.3

Hudpaxms ceera. Judpakius
Openens u Gpaynrodepa.

4.4

[Nonsapuszanus ceera. 3akoH Maro-
ca. 3akoH bprocTtepa.

4.5

BsaumonelicTBre cBeTa C Belle-
cTtBoM. /{ucniepcus cBera.

4.6

TemnoBoe HU3ITYyUCHHUEC U €TI0 OCHOB-
HBIC XapaKTCPUCTUKU. 3aKOHEI
TCIIJIOBOTO M3JTYYCHHUA.




4.7

doroaddext. Bumasr horosddexra.
3akoHbl BHemHEro GoTodddexTa.

4.8

OHeprus U uMIyJibe GhotoHa. D-
ekt KomnToHa.

®du3uka aToMa, aTOMHOIO S11-
pa 4 3JIeMEHTAPHBIX YaCTHIL

23

51

Snepuas monens atroma. Teopust
Bopa BogopomonomgobHoro aroma

55

0,5

5.2

I'nnoresa ne bpoitnd. BonHoBble
CBOMCTBa BEIIECTBA.

15

0,5

5.3

Vpasnenue lllpenunrepa. KBanto-
BaHHE SHEPTUU U MOMEHTA M-

15

0,5

yJIbCa.
ATOM BOJIOpO/Ia B KBAHTOBOH Me-
54 xanwuke. [lepuoanueckas cucrema 1,5 1 — 0,5
3JIEMEHTOB MeHeneena

CocTaB 1 XapaKTEpPUCTHUKU aTOM-
55 HOTO s1ipa. SIepHbIe CUITBI U UX 7 2 3 2
cBolicTBa. PaqnoakTUBHOCTD.
56 SAnepusie peakuun. Jlenenue saep. 5 1
S nepHblil peakTop

TepmosinepHbIe peakIuy CHHTE3a —
5.7 | OCHOBHOW UCTOYHUK SHEPTUU 2
3BE3I.

®uznueckas KapTuHa Mupa. Buasl
5.8 B3aMIMOJICHCTBUS U KJIACCHI AJIe- 2 1 - 1
MCHTApPHBIX YaCTHII.

UTOI'O 144 51 34 59

4.2, Conepmaﬂne AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 pa3ji€jiaM U TEMaM

Pa3zpgen 1. MEXAHUKA
Tema 1.1. BBegenne. KunemaTuka nocrynareJJbHOr0 M BpamaTeJIbHOI0 IBUKEHUS

1) Bsenenwue. [Ipenmer usyueHus: GU3MKH.

Qusuxa — HayKa, U3yvarolas npocTeiiue u BMecTe ¢ TeM Haubosiee o01e 3aKOHOMEPHOCTH
IIPUPOJIBI, CBOMCTBA U CTPOCHUE MaTEPUH, 3aKOHBI €€ IBUIKEHUS.

2) OCHOBHbBIC MOHATHS KHHEMATHKU: MaTepHajbHAs TOYKa, CHCTEMa OTCYETa, TPACKTOPHS,
IIyTh U BEKTOP MEPEMELIEHUS.

3) CKOpOCTb M YCKOpEHHE: CPEeIHSsSI W MIHOBEHHAs CKOPOCTh, YCKOPEHHE M €r0 COCTaBIISIIO-
1IKeE, CPEIHEE U MTHOBEHHOE YCKOPEHUE.

4) KunHemaTH4ecKue ypaBHEHHs Pa3IHYHBIX BUIOB JBHKCHUSI.

5) Kunemaruka BpamaTeIbHOTO JBMKEHUS MaTepUAbHON TOYKH: YIJIOBasi CKOPOCTbh, YIIIOBOE
YCKOpEHHUE, IEPUOJL U YaCTOTa BPAILIEHHSL.

6) CBsi3b MEX/Y JTUHEHHBIMH U YTIIOBBIMU CKOPOCTSIMH U YCKOPEHUSIMHU.

Tema 1.2. JlunamMuka MaTepuaabHoil ToukH. 3akonbl HbloTOHA

1) Junamuka — paszaen MEXaHUKH, U3ydaloUluid JBMKEHUE Tell 1O ACHCTBHEM CHII, KOTOpBIE
WU3MEHSIOT XapaKTep UX JBUKEHUS.

2) Ilepssrii 3axoH HetoroHa. [oHsATHE MHEPLIIMAILHON CUCTEMBI OTCYETA.

3) Cuma. Macca tena. Mmmynsc Tena. Bropoit 3akon Hetorona. CrefcTBhs BTOPOTO 3aKOHA
Herorona.

4) Tpernii 3akoH HproToHa.

5) I'paHuisl NPUMEHUMOCTH 3aKOHOB HbroTOHA.



6) Ilpumepsl npuMeHEHHS 3aKOHOB HBIOTOHA TP peIIeHnH 3a/1a4.

Tema 1.3. Cuiibl B MeXaHUKe U UX KJaccHpUuKaus

1) Knaccudukanus cui.

2) CuJibl yIpyrocTH: THIIBI JeopMannu, XapaKTepUCTHKH yIpyrux nedopmarnuii, 3akoH ['yka,
SHEPTHUs yIpyroi nepopmanuu.

3) Cuubl TpeHHUs: BUJIBI TPEHHS, CYX0€ TPEHHE U €ro Pa3HOBHUIHOCTH (TPEHHE NOKOS, TPESHHE
CKOJIBXKCHUSI, TPEHUE KaUeHUs); BSI3KOE TPEHHE.

4) Cuna Tspkectd U Bec. [IoHsTHE HEBECOMOCTH.

5) I'paBuTanroHHbBIC CHJIBL. 3aKOH BCEMUPHOTO TATOTeHHUs. KocMuYeckue CKopoCTH.

Tema 1.4. 3akonsbl coxpanenusi. Kunernueckasi 3Heprusi, pabora, MOIIHOCTb.

1) Coxpanstoiuecs BeJIMYHHbI. BHYTpeHHUE ¥ BHELIHUE CHUIIBI, TOHATHE M30JIMPOBAHHON (3a-
MKHYTOW) CUCTEMBI TEII.

2) Wmmynbe Tena. 3aKOH COXPaHSHUS MMITYJIbCA U €r0 CBS3b C OJHOPOJHOCTHIO MPOCTPAHCTBA.
[IprmMepsl MpUMEHEHNS 3aKOHA COXPAHEHUST UMITYJIbCA.

3) Dueprust — yHUBepCalIbHas KOJIMYECTBEHHAss Mepa Bcex (hopM (BHIOB) JBHIKCHHS MATCPHH.
Buapl sHeprum M MX B3aMMOIPEBPAIIAEMOCTh: B MPUPOIE SHEPTUs HE MCUE3AET, a MEPEXOIUT U3
OJIHOTO BUJA B Ipyroil. CBsI3b 3aKOHA COXPAHEHUS! SHEPTUU C OJTHOPOIHOCTHIO BPEMEHH.

4) PaboTa ¥ MOIIHOCTh MEXaHHYECKOW CHiIbl. KOMuecTBO SHEPIUu, mepeaaBaeMoe OT OJHOTO
Tena IpyroMy B MEXaHHYECKOM Ipollecce, Ha3biBaeTcs paboToil. PaboTa mocTosHHOI U nepemMeH-
HOM CHJIBI.

5) MOUIHOCTh CHIIBI, IOHSATHE MTHOBEHHOH MOIIHOCTH, IIPUMEpP pacueTa paboThl U MOIIHOCTH,
€IMHUILIBI U3MEPEHHUS.

6) Kunernyeckas sHeprus. M3mMeHeHHe KHUHETHYECKON SHEPIHHU Teja CBSA3aHO C pabOoTOM, KO-
TOPYIO HAJl TEJIOM COBEPLIAIOT JEHCTBYIOLIME HA HETO CUJIBI, U3MEHSS CKOPOCTh IBM)KEHUS TEJA.

Tema 1.5. IloTennuaabHas JHEprus. 3akon COXpaHEHUs NOJIHOH MeXaHu4eCKoii IHEPIrum

1) Ione cun (crarMoHapHOE, HeCTalMOHApHOE). [ToHATHE TOTCHIUATBHOTO TOJIS: paboTa CHJI
noJisi Ha Jito0OM 3aMKHYTOH TpaekTopuu paBHa Hyn0. KoHcepBaTMBHBIE M HEKOHCEPBATHBHBIE
(IMccUnaTUBHBIE) CUIIBI, TPUMEPHI.

2) TloreHnumanbHasi SHEPTUs TeNa (YACTHIIBI) 3aBUCUT OT €r0 KOOP/IMHAT.

3) IoteHumanbHas SHEPTUs TeNa, HAXOAIIETOCS B OJHOPOIHOM IOJI€ CHJIBI TSDKECTH.

4) TloTeHManbHas HEPTUs yIpyro AepopMHpPOBaHHOTO Tena. CBsi3b MEXAY MOTCHIHAIBHOM
DHEPIrUuel U KOHCEPBATUBHOU CHUIIOMN.

5) 3akoH coxpaHEeHHs MMOJHON MeXaHUueCcKoH sHepruu. [Ipumepsl mpuMeHeHusI.

Tema 1.6. /lunaMmuka BpamaTe/JJbHOT0 ABHKEHUS TBEPAOIo TeJa.
MOMEHT CHJIbl, MOMEHT UHEPIHH.

1) MoOMEHT CWJIbl MaTepUalbHON TOYKH M TBepaoro Tejia. [IoHATHE MOMEHTa CHJIbI OTHOCH-
TEJIBHO TOYKU ¥ OTHOCHUTEIBHO OCH BpAIllEHUS.

2) IloHsTHE MOMEHTa MHEPIIMH TBEPIOTO TeJa OTHOCUTEIBHO HETIOABU)KHOW OCH BPAILCHUS.

3) Ilpumepsl pacdyera MOMEHTa MHEPIUHU OJHOPOTHOTO M30TPOITHOTO JHCKA (CILIOMIHOTO IHU-
JMHJPA), JTUHHOTO TOHKOTO OJHOPOJHOTO CTEPXKHS, OJHOPOIHOTrO IIapa, TOHKOI'O OJHOPOIHOIO
KoJiblla (00pyya), HOJI0ro U CIUIOUTHOTO HUJIMHJIPOB, OJIOTO 1Iapa.

4) Teopema Illteiinepa u ee MpUMEHEHHE.



Tema 1.7. OCHOBHO# 32aK0H JUHAMMKH BPalaTeJIbHOI0 IBUKEHUS
HNutepakTuBHas Gpopma 3aHATHSA: JeKIUA-TUCOYT (JUCKYCCHH)

1) 3akoH BpamareNnbHOrO ABMKCHUS MaTEPUAILHON TOYKU M TBEPJOTO TeIa OTHOCUTEIBHO HE-
MOJABHKHOM TOYKM U OTHOCHUTEJIBHO HEIMOJBHKHOM OCH. HacTHBIE Clydyau 3aKOHA BpallaTEIbHOIO
JIBUKEHHUSI, IPUMEPBI pELICHUS 3a1a4.

2) MoOMEHT UMITyJbca MAaTEpPUAILHONW TOYKUM M TBEPAOTO TeJlda OTHOCHTEIILHO HEIOBHIKHON
TOYKU U OTHOCUTEJIBHO HEMOJABUKHON OCH. ETMHULIBI U3MEpEeHus.

3) 3akoH coXpaHEHHs MOMEHTA UMITYJIbCa, YaCTHBIC CIyYan ero MPUMEHCHHS.

4) KuneTnueckas SHEpPrusi MaTepUaibHON TOYKH M TBEPJOTO TeJia MPHU BPAIIATSILHOM JBHXKE-
HUW OTHOCHUTEJIbHO HEMOJIBH>)KHON OCH.

5) Pabora npu BpaIareIbHOM JIBHKCHUH.

6) I[IpumeHeHHE 3aKOHOB BPAILIATEIILHOTO IBUKEHHS U COXPAHCHUSI MOMEHTA UMITYJIbCA.

Tema 1.8 — 1.9. KunemaTrnka rapmoHuveckux kojedanmuii. CjiokeHHe rapMOHHYECKHX
KoJ1e0aHni
HNuTepakTuBHast popMa 3aHATHSA: JTEeKUUA-TUCHYT (AMCKYCCHH)

1) OcHOBHbIC XapaKTEPUCTHKU KOJICOAHHI: aMIUIUTY/1a, 9acToTa, (ha3a U MepUoI.

2) CKOpOCTb U YCKOPEHHE MaTepUalIbHOM TOYKH, COBEPIIAIOIICH TapPMOHUYECKUE KOJICOAHUS.

3) Kunernueckasi, MOTEHIMANbHAS U TIOJHAS JSHEPIUs MaTCPHAIbHON TOYKH, COBEpIIAOIICH
rapMOHHMYECKHE KOJICOAHUS.

4) CroxxeHHEe IIBYyX OJIHOHAINPABJICHHBIX TAPMOHMYECKUX KOJICOAHHMH OIMHAKOBOW YacCTOTHI.
buenwus.

5) CroxeHue IByX B3aUMHO-TIEPIICHIUKYISIPHBIX TAPMOHHYESCKUX KOJICOAHHN C OTMHAKOBBIMU
4aCTOTaMH.

6) Ouryps Jluccaxy.

Tema 1.10. /InnaMuka rapMOHUYECKUX KoJleOaHUil
HNuaTepakTuBHasA GopMa 3aHATHS: JTEKIHUA-TUCIYT (IUCKYCCHH)

1) uddepeHunanpHoe ypaBHEHHE TapMOHHYECKUX KojeOaHuid. [IOHSATHE TapMOHHUYECKOTO
OCLIWIJLIATOPA.

2) TlpyXMHHBII MasTHUK: KOJEOAHUS MPOUCXOMAT MO ICHCTBUEM YIIPYTOM CHITBL. Y paBHEHHE
JBUKEHUS] MagTHUKA B OTCYTCTBHE CWJI TPEHHUs (CHJI cOlpoTuBIeHus ). YacTora u nepuoj koiebda-
HUU IPYKUHHOTO MasATHHKA.

3) dusnuecKkuii ¥ MaTeMaTHYECKUI MAasTHUKU: KOJeOaHHs OCYIIECTBISIOTCS O[] ACHCTBHEM
CUJIBI TsKeCTH. BbiBo hopMyst A 4acToThl U Meproja KojaeOaHui yepe3 3aKOH COXpaHEHHS Me-
XaHUYECKOHN YHEPTUU.

Tema 1.11. 3aryxaomme ¥ BbIHYKACHHbIC MeXaHUYeCKHE KOJIeOaHus
HNurepakTuBHas ¢opma 3aHATHSA: JTEKUUA-AUCIYT (AUCKYCCHH)

1) duddepenmansHoe ypaBHeHHE CBOOOHBIX 3aTyXaromuXx Konebanuii. CoOCTBEHHas 4acTo-
Ta konebanuii cuctembl. Koadduiment conporusnenus 1 KOdQPHUIUEHT 3aTyXaHUsL.

2) Pemenue nudepeHnInaIbHOTO YpaBHEHUS] CBOOOJHBIX 3aTyXalOMIMX KojeOaHWW. AMILIU-
TyJa, IEPUOJI U YacTOTa 3aTyXaroluX KonebaHui cucremsl. [loHsATHE BpeMEeHH pelakcaluu U Jo-
rapupmuueckoro kodgdunnenta 3aryxanus. JloOpoTHOCTh K0eOaTEIbHON CUCTEMBI.

3) Juddepennnanbuoe ypaBHCHHE BBIHY)KICHHBIX KoyieOaHuii. AMITIMTYIA U (a3a BBIHYK-
IEHHBIX KoueOauuii. Pe3soHanc.



Tema 1.12. BouHbl B ynpyrux cpeaax
HNuTrepakTuBHas popma 3aHATHSA: JeKIUA-TUCIYT (JUCKYCCHH)

1) IIpomosibHBIC U MONEPEYHBIC BOJIHBI. J[JIHA BOJIHBIL.

2) YpaBHEHHs IUIOCKOH U cheprudecKoi Oeryiiei BOJIHbI.
3) ®da3oBas u rpynIoBas CKOPOCTH BOJIH.

4) DHeprusi ¥ HHTCHCUBHOCTD BOJIHBI.

5) Hurepdepenins Mexannueckux BoyiH. CTOSYKME BOJTHBI.
6) 3BykoBbie BOJHBL DddexT Jormiepa.

Pazgen 2. MOJIEKYJISIPHAS ®PU3UKA U TEPMOJUHAMUKA

Tema 2.1. Tepmoannamuveckasi cucrema. Mojiesib H1€aJIbHOI0 ra3a u ero ypaBHeHHe
COCTOSIHUS
HNurepakTuBHas ¢popMa 3aHATHS: JEeKUHUA-TUCIYT (QUCKYCCHH)

1) CraTHCTUYECKHI ¥ TePMOJANHAMUYECKUI MeTo1bl. COCTOSIHHE TEPMOAMHAMUYIECCKONW CHUCTE-
Mmel. [Tapamerpsl cocrosinus. [ponecc.

2) Mopernb uaeaabHOro ra3a. Y paBHEHHE COCTOSIHUS HICaTbHOTO rasa.

3) 3akoHbI uaeanbHOro rasa: boinst-Mapuotra, ['eit-JIroccaka, [llapns, ABoraapo, Jlanprona.

4) Vpasuenue Meneneesa-Kianeiipona.

Tema 2.2. OcHOBHOe ypaBHeHH e MOJIEKYJIsIpHO-KHHeTH4eckoil Teopun (MKT)
H/1eaJIbHOT0 ra3a
HNurepakTuBHas ¢gopma 3aHATHS: JeKIUA-TUCHYT (IUCKYCCHH)

1) BeiBog ocuoBHoro ypaBHenuss MKT wupeanbHoro rasa. CpemHsis KBaJpaTH4Has CKOPOCTh
JOBHUXXCHUSA MOJ'ICKYJ'I rasa.

2) CpenHsiss KHHETHYECKAsh YHEPTHUS MMOCTYMATEIbHOTO JABHKECHUS MOJICKYJIbI HICATbHOTO ra3a
U €€ CBsI3b C JaBJICHHUEM.

3) Ilousitue Temmeparypbl. TemrmepaTypa — TEpPMOJMHAMHUYCCKHN TapaMeTp, XapaKTepH3yIo-
HII/II\/JI COCTOSIHHUC TCpMOI[I/IHaMI/ILIeCKOFO paBHOBeCI/ISI MaKpOCKOHquCKOfI CUCTCMBI. TepMOI[I/IHaMI/I-
yeckas IIKajia TeMIepaTyp, e€ cBs3b co mkanoi Llenbcus. AGCONIOTHBIN HYIb TEMIIEPATYPHI.

Tema 2.3. DiieMeHTBI KJIaCCHYECKO CTATHCTHKHU: pacnpenenenue Makcseia,
Boabsumana
HNuaTepakTuBHasA GopMa 3aHATHS: JTEKIHUA-TUCIYT (IUCKYCCHH)

1) Pacnpenenenyie MOJIEKYJ WACATBHOTO T'a3a MO CKOPOCTSM M SHEPTUSIM TEILUIOBOTO JBHKE-
Hus. Oynkuus Makcseuia. Hanbosee BeposiTHas U cpeiHss apudMeTHuecKasi CKOpOCTb MOJIEKYJI.

2) bapomerpuueckas ¢popmyina. Pacnpenenenune boibimana.

3) CpexnHee 4KCIO CTONKHOBEHHH M CPEIHSS JJIMHA CBOOOIHOTO Mpodera MOJeKyn raza. D¢-
(eKTHUBHBII THaMeTp MOJIEKYJIbI.

4) OnbITHOE OOOCHOBaHHME MOJIEKYISIPHO-KUHETHUECKOH TeopHH: OpPOYHOBCKOE IBIIKCHHE,
onsIT llITepHa n np. OnbITHOE ONpeeIeHne TOCTOSTHHOW ABOraapo.

Tema 2.4. Puznyeckasi KHHETHKA: SIBJICHUSA MepeHOCcA
HNuTrepakTuBHas popma 3aHATHSA: JeKIUA-TUCIYT (JUCKYCCHH)

1) TepmoauHaMHYeCKH HEPaBHOBECHBIE CHUCTEMBI. SIBIEHHs mepeHoca — HeoOpaTHMBIE TPO-
L[ECChI: TPOCTPAHCTBEHHBIH NEPEHOC YIHEPTUH, MACChl, UMITYJIbCA.

2) TemnonmpoBOAHOCTH Ta30B. ['pagueHT Temneparypsl. [II0THOCTh TEIIOBOrO MOTOKA. 3aKOH
dypnbe.

3) Huddysus. ['paguent maotHocTH. [1MOTHOCTH MOTOKA Macchl. 3akoH DuKa.

4) Buyrtpennee tpenue (BA3kocTh). ['pagueHt ckopoctu. [IIOTHOCTh MOTOKA UMITYIIbCaA. 3aKOH
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HproTona. /lnHaMu4eckas BI3KOCTb.

Tema 2.5. IlepBblii 3aK0H TEPMOTUHAMHUKH M €r0 IPUMEHEHHE K U30MpoLeccam
HNurepakTuBHas popma 3aHATHSA: JeKIUA-TUCOYT (JUCKYCCHH)

1) BHyTpeHHssI 3HEprusi TePMOJMHAMUYECKON crcTeMbl. CHOCOObI M3MEHEHUs BHYTPEHHEH
sHepru. [loHsATHE UKCcIa cTeneHeil cBOOOAbI MOJIEKY UACAIBHOTO ra3a. 3akoH boiblMaHa o pas-
HOMEPHOM paclpe/ie]IeHUH 3HEPTUH 110 CTENEHAM CBOOOIbI MOJIEKYI.

2) IlepBslii 3ak0oH TepMoaMHAMHKH. PaboTa ra3a mpu u3MeHeHuu ero odbema. ['paduueckoe
IpeCTaBIeHUE PabOTHI.

3) IlpumMeHeHue mepBOro 3aKOHA TEPMOJMHAMHKH K M3oIporeccaM. M30X0pHbIi, H300apHBbIii,
U30TEPMHUYECKUI MTPOLECCH U UX IpadruecKoe NpeCTaBIeHUE.

Tema 2.6. Mosiekyasipuo-kuneTnyeckasi teopusi (MKT) TensioeMKoCcTH H1€aJIbHOI0 ra3a
HNurepakTuBHas ¢popma 3aHATHSA: JeKIUA-TUCOYT (JUCKYCCHH)

1) VnaenbHas U MOJISIpHAS TEIUIOEMKOCTH BelecTBa. CBsA3b YACAbHON U MOJIIPHOM TEIJIOEMKO-
creid. Enunuiel uamepenus B CU.

2) TemaoeMKOCTh MACAIBHOTO ra3a MPH MOCTOSIHHOM 00BbEME M MOCTOSHHOM JaaBjieHuu. Dop-
Myna Maiiepa.

3) PacueT MOJSIpHBIX TEILIOEMKOCTEH HCAIBHOIO r'a3a uepe3 YMCIIO CTEeIeHE CBOOO b MoJIe-
KyJI. 3aBUCUMOCTD TEIJIOEMKOCTH ra3a OT TeMIepaTyphl: MPU HU3KUX TeMIepaTypax MOJIEKYJbI ra-
32 YYacTBYIOT TOJIBKO B MOCTYIATEILHOM JIBHXKCHHUH; TP KOMHATHBIX — JOOABJISETCS BpaIlaTeib-
HOE JBI)KEHHUE; MPU BBICOKUX TEMIIEpaTypax KpOME MOCTYMAaTeIbHOTO U BpAIIaTeIbHOTO ABHKE-
HUS, HCOOXOMMO YYUTHIBATH KOJIEOATEIIFHOE IBIDKEHUE MOJICKYJT BEIICCTBA.

4) Amumabatubiii nporecc. YpaBHenue Ilyaccona. [Tokaszarens aauadatsl (ko duuuent ITyac-
cona). Pabora raza npu aguabaTHOM Ipoliecce.

Tema 2.7. Kpyrosoii npouecc. Jurponusi. Bropoii 3akon tepmonnnamuku. Hnka Kapuo u
ero KIIJI

1) OGparumbie U HeoOpaTuMbIe mporiecchl. Kpyrosoii mporece. TemmoBoil ¥ XO0JI0IUIbHBIN
ksl @opMyna s pacueta ko3dduuuenta nonesnoro aevicteus (KIII) mis kpyrosoro mpo-
necca (IuKia).

2) DHTpomHs, €€ CTATUCTHYECKOE TOJKOBAHUE U CBSI3b C TEPMOANHAMHUYECKOH BEPOSITHOCTHIO.
HepasenctBo Knay3uyca. AnnabaTtHblil poriece sIBISIETCS U303HTPONUNHBIM IpolieccoM. Tepmo-
JUHAMHUYECKasi BEPOSITHOCTh. [IpuHIIMI BO3pacTaHUsl SHTPOIUU JJI 3aMKHYTBIX CUCTEM.

3) Bropoii 3aK0H TepPMOJANHAMHKH.

4) Temnosbie neuratenu. [{ukn Kapuo u ero KIIJI mist uneansaoro raza. Teopema Kapuo u
TEPMOJUHAMHUYECKAs [IKaja TEMIIEpATyp.

Tema 2.8. Peanbnble ra3el. YpasHenne Ban-nep-Baanabca

1) CuJibl ¥ IOTEHIMATIBHAS SHEPT U MEKMOJICKYJSIPHOTO B3aMMOICHCTBUSL.

2) YpaBuenue Ban-nep-Baanbca — ypaBHEHHE COCTOSIHUSI PEATBHOTO r'a3a: yueT COOCTBEHHOTO
o0bemMa MOJIEKYJ U YUeT NMPUTSHKEHUS MOJIEKYT.

3) WUzorepmbl Ban-nep-Baanbca u ux ananus. Kputnueckoe cocTosiHUE BEIIECTBA.

4) BHYyTpeHHss SHEPTHs PEabHOTO rasa.

Pazpen 3. QJIEKTPOMATHETU3M

Tema 3.1. duexkTpuueckoe noJie B Bakyyme. 3akod Kysaona. HanpszkeHHOCTBh KaK CHJIOBast
XapaKTepUCTUKA NOJS
HNHaTepakTuBHAsA GopMa 3aHATHS: JeKIHUA-IUCHYT (IUCKYCCHH)

1) Dnextpuueckuii 3apsa. 3aKOH COXpaHEHHUS dJICKTPUIECKOT0 3apsia.
2) TlousTre ToueuHoro 3apsaa. 3akon Kymona.
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3) Dnekrpuueckoe mojie. HanpsoKeHHOCTD — CHITOBast XapaKTEPUCTHKA dJICKTPUIECKOTO TTOJIS.
HanpsxeHHOCTD 3JIEKTPUYECKOTO MOJISI TOUEYHOT O 3apsaaa. EquHuibl n3mepenus.

4) HanpsKeHHOCTb SJIEKTPUYECKOTO OIS CHCTEMbI TOUEUHBIX 3apsi10B. [IpuHIUI cymepno3u-
UM JIEKTPUUYECKUX TOJIEH.

Tema 3.2. Teopema I'aycca 1151 3JIEKTPOCTATHYECKOT0 MOJIA B BAKYyMe
NurepakTuBHas (popmMa 3aHATHS: JEKUUSA-TUCIYT (IMCKYCCHM)

1) CwuoBble muHuH 1oJisi. [I0TOK BekTOpa HAMIPSHKEHHOCTH.

2) Teopema I"aycca uist 3IEKTPOCTATUIECKOTO TIOJISI B BAKYYME M €€ IPUMEHEHHE K pacueTy
HAIPSKEHHOCTH JIEKTPUYECKOTO TOJIS:

— OECKOHEYHOW OJTHOPOIHO 3apsHKEHHOM IIIOCKOCTH;

— JIByX pa3HOMMEHHO 3apsyKEHHBIX IIOCKOCTEH;

— 0ECKOHEYHOT'0 OJHOPOAHO 3aPsHKEHHOTO LMIMHAPA (HUTH);

— 3apsDKEHHON c(pepruecKoil MOBEPXHOCTH;

— 00BEeMHO-3apsKEHHOTO Iapa.

Tema 3.3. DuekTpuueckuii noreHuua . Padora cuii 3jieKTpocTaTH4ecKOro moJst
HNurepakTuBHas ¢opma 3aHATHS: JeKIUS-TUCHYT (IUCKYCCHH)

1) Dnekrpuueckuii moTeHIman. Pacyer moteHuaia.

2) Pa3HOCTh MOTEHIIUAJIOB U €€ pacyer.

3) Cas3b MEXIYy HAMPSHKCHHOCTHIO U MIOTCHIMATIOM M0JIsl. DKBUIIOTCHIIUATIBHBIC TIOBEPXHOCTH
Y UX CBOWCTBA.

4) PaboTa CHII SJIEKTPOCTATHYECKOTO T10JIst. L{upKyssius BexkTopa F .

Tema 3.4. DiekTpuuyeckoe MoJjie B BeleCTBe: AUIIEKTPHKH B JIEKTPHYECKOM I0J1€e
HNuTepakTuBHast popMa 3aHATHUS: JIEKIUA-THCIYT (IMCKYCCHH)

1) Dnektpuueckuii UMb, HanpsykeHHOCTh U MOTEHIHAI SJIEKTPUUIECKOTO JTUTIOIS.
2) Jlurmoiib B 2JIEKTPUYCCKOM TI0JIe. DHEPTH sl IO,

3) TlonspHble ¥ HEMOMAPHBIE TUIICKTPUKH. BEKTOp MONSIPU30BaHHOCTH.

4) Tlonspusanus AUAIEKTPUKOB. BUIbI MOMspHU3alum.

5) OObeMHbIC U TOBEPXHOCTHBIE CBSI3aHHBIC 3apsi/bl. [10j1e BHYTPH TUAICKTPHKA.

6) BekTop 37eKTpUIECKOil HHIYKIIUN D. Teopema ["aycca st BekTOpa D.

7) TI'panuuHbIe YCIOBUS Ha FPAHUIIC pa3jiena IBYX AUDICKTPHUKOB.

8) Ilpumenenue Teopemsl ['aycca ais pacyera HANPSHKEHHOCTH, TIOTEHIMANIA U Pa3HOCTH 110~
TEHIIMAJIOB AJIEKTPOCTATUYECKOTO MOJIS B U30TPOITHBIX OAHOPOIHBIX TUAIEKTPUKAX.

9) CerHeroaneKkTpuKy u UXx cBoiictBa. [Tbe303dekT.

Tema 3.5. — 3.6. DuekTprueckoe moJie B BellecTBe: NPOBOAHUKHU B JIEKTPUYECKOM I10J1e.
JHeprus 3apsiKeHHbIX NPOBOJHNKOB U KOHJACHCATOPOB. JHEPIrHUs dJIEKTPHYECKOro IOJIst
HuTepakTuBHas ¢gopMma 3aHITHS: JeKIUs-AUCHYT (QUcKyccun) (2 yaca)

1) TIpoBoAHMKH B 3JIEKTpUYIECKOM Tosie. PaBHOBeCHE 3aps10B Ha POBOJIHUKE. DJIEKTPOCTATH-
yecKas 3alIuTa. DJIEKTPOCTATUYECKUN TeHepaTop.

2) DIeKTPOEMKOCTh YEJMHEHHOTO MPOBOIHUKA.

3) DneKTPOEeMKOCTh KOHIEHCATOPOB (IIOCKOTO, CPEPUUECKOT0, IUITUHIPUIECKOTO).

4) CoenuHeHHE KOHACHCATOPOB: MOCIIEIOBATEILHOE U TIAPAJUICIIbHOE.

5) Dueprust 3apsHKEHHBIX MPOBOJIHUKOB M KOHICHCATOPOB. DHEPTHUs B3aUMOJICHCTBUS CHCTEMbI
TOUYEYHBIX 3aPSJIOB.

6) Dueprus snexTpudeckoro nosst. O0beMHas INIOTHOCTh YHEPTHUH.

Tema 3.7. IlocTosiHHbIH dnexTpuyeckuil Tok. IIpaBniaa Kupxroga. Padora nu momHocTh
TOKA
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1) Cuna ToKa, IIIOTHOCTh TOKA. Y CJIOBUS CYIIECTBOBAHUS TOKA.

2) 3akoH OMa Jij1s1 OJTHOPOJHOTO YYacTKa Leu. DIeKTpudeckoe conporupicHre. CoeTuHeHNE
MIPOBOJTHUKOB (TTOCTEA0BaTENbHOE, TapaiienbHoe). 3akoH Oma B quddepennmnansaon hopme.

3) Pa3HOCTh MOTCHIIMAIOB, SJICKTPOIBHIKYINAS CHJIa M HATIPSKCHHUE.

4) 3akon OMma JjIsi HEOAHOPOJHOTO YYacTKa IeTH M 3aMKHYTOMH IIETTH.

5) Tlpasuna Kupxroga ajst pa3BeTBICHHBIX JICKTPHUECKUX IETICH.

6) Pabota cuiibl a1eKTpHUECKOro Toka. 3akoH J[xoyisa-JIenia B uaTerpaibHoil u auddepen-
uanbHOU opmax. Y aenbHast TEIIOBasi MOITHOCTb.

7) MouHocTh HCTOYHHKA TOKA. [10J1€3Has MOIIHOCTh — MOIITHOCTD, MOTPeOIIsieMast Harpy3Kou
R. PacueT MmakcuMalibHOM TOJIE3HOM MOIITHOCTH UcTOouHMKA ToKa. KITJ[ ncrounuka toka.

Tema 3.8. Knaccuueckan SJICKTPOHHAS TEOPHUS IJICKTPOIIPOBOAHOCTH METAJLJIOB

1) Ipupoma HOCHTEINEH TOKAa B METaslIax.

2) Ombithl Pukke, Tonmena-Crroapra.

3) Kiaccuueckast Teopus JEKTPOIIPOBOIHOCTH MeTayuioB. Teopust [pyne-Jlopeniia.

4) OO0mwsacuenue 3akoHOB OMma, Jlxxoyis-Jlenna u Bunemana-®paniia Ha OCHOBE KJIACCHYECKOM
teopuu [pyne-Jlopenua.

5) HemocraTtku kinaccuueckoi teopun pyae-Jlopenia.

Tema 3.9. DiieKTpUYeCKHid TOK B :KUAKOCTHAX, ra3ax u mjiazme

1) DnekTpuuecKHil TOK B XHUIKOCTSIX. 3akoHbI Dapajes IIst JISKTPOIIH3a.

2) 3axon OMa [Uis JICKTPOJIUTOB.

3) Dnekrpuueckuii TOK B razax. Monusanus ra3os. 3akon Oma juis ra3oB. Hecamocrositesnb-
HBII U CAMOCTOSITEIbHBIN ra30Bbli pa3psaa. Tieroumuii, 1yroBoil, HCKpOBOW U KOPOHHBIN ra30BbIE
paspsabl.

4) DieKTpUYECKHi TOK B TIa3Me.

Tema 3.10. ITocTosinHOe MarHuTHOE MOJIe B BakyyMe. 3akoH buo-Casapa-Jlannaca.
Cuna Amnepa, cuia Jlopenua

1) OmeiTel AMrepa u DpcTena.

2) MaruutHoe nose TOKoB. BekTop MarHuTHON HHAYKIMHA. CHIIOBbIC IMHUUA MarHUTHOTO TO-
Js1.

3) 3akon buo-Casapa-Jlarutaca. Pacuer WHIyKIIMY MarHUTHBIX TOJICH, CO3/IaBACMbIX TOKAMHU
Pa3IU4YHON KOH(PUTypaluu.

4) Cuna Amnepa. Cuna Jlopenna. [[BrkeHne 3apsHKCHHBIX YaCTHIl B MATHUTHBIX U 3JIEKTPUYe-
CKHUX TOJISIX.

5) Ddodexr Xomna. [{uknorpoH. MaraeTpoH.

Tema 3.11. MaruuTHblil NoTOK. Pa6oTa NpoBOAHMKA C TOKOM B MATHUTHOM H0JIe. 3aKOH
NMoJHOro Toka. KoHTYyp ¢ TOKOM B MAarHUTHOM 110J1€

1) MarHuTHbII IOTOK @B . Pabora MMpOBOAHUKA C TOKOM B OJHOPOAHOM MAarHuTHOM IIOJIC.

2) Ilupkynsmus BeKTOpa MarHMTHOH MHAyKIMH B (3akoH momroro Toka). ITone coneHounna n
TOPOHJA.

3) MarnutHblii MOMEHT ToKa. KOHTYp ¢ TOKOM B OJTHOPOJHOM ¥ HEOJJHOPOTHOM MarHUTHOM
oJIe.

Tema 3.12. MarautHoe noJjie B Benectse. HamaranuenHoctn Bemecrsa. BuanI MarneTn-
KOB M UX CBOMCTBa

1) Hamaram4mBaHue BemiecTBa. BekTrop HAMarHMYEHHOCTH.

2) Hampsokennocts H marnutaoro mois. I{upkymsaius Bekropa H (3aKOH MOJHOTO TOKA).
MarsuTHas IpOHUIIAEMOCTb.

3) VpaBHEHHMS MarHUTOCTATHKH JUIsl BellecTBa. PacueT MHIYKIIMM MArHUTHOTO TOJIS B Belle-
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CTBe.
4) BuIpl MarHETUKOB U MX CBOWCTBA. DIIEMEHTapHAasl TCOPUS 1a- M apaMarHeTH3Ma.
5) DnementapHas Teopus peppomarueruzma. OoMenHoe B3aumoeicteue. [Ipumenenue dep-
POMAarHeTHKOB.

Tema 3.13. — 3.14. DjaekTpoMarHuTHas MHAYKIHUs. B3anMHble npeBpameHus J1eKTpuye-
CKHX M MATHUTHBIX IOJIeH

1) OmnbiTel Dapayes. SIBneHUE 3JICEKTPOMATHUTHON MHIYKIIHH.

2) 3aKoH 3JeKTpOMarHuTHOW HHAyKIwH. [IpaBuio Jlenna.

3) SlBnenue caMOMHIYKIMU. IHIYKTUBHOCTD.

4) Toxku mpu 3aMbIKaHUU M Pa3MbIKAHUH JICKTPUICCKOMN IICTTH.

5) BzaumHast HHAYKIUS.

6) Toku Dyko U UX IPUMCHEHUE.

7) DHeprust MArHUTHOTO TIOJISL.

8) BuxpeBoe sekTpuueckoe moje. Toku cMmerienns. YpaBHeHus: MakcBeiia B HHTEIPAIbHOM

dbopwme.

Tema 3.14. DaexkTpuyecKue KoJaedaHUs

1) CBoOonHbIe He3aTyXaloIINe TEKTPUICCKUE KOIeOaHusl B KOJICOATEIbHOM KOHTYPE.
2) CBoOOHBIEC 3aTyXaIOIIUE dICKTPUIECKHe Konedanus. JJ0OpOTHOCTb CHCTEMBI.

3) BoiHyXIeHHBIC 3eKTpHYECKUe Konebanus. Pe3onanc.

4) TlepeMeHHBIN 3MeKTpUuecKuii TOK. 3akoH Oma. MOIIHOCTh IEPEMEHHOTO TOKA.

Pasznen 4. OIITUKA
Tema 4.1. DjIeKTPOMATHUTHbIE BOJIHBI.

1) VpaBHEeHHUs IIEKTPOMATHUTHBIX BOJIH.
2) OmbiThl [epria 1o uccae10BaHHUIO IIEKTPOMATHUTHBIX BOJIH.
3) DHeprusi, IMITYJIbC U TABICHUE IICKTPOMATHUTHBIX BOJIH.
4) Illkana 3JIeKTPOMAarHUTHBIX BOJIH.
JIEeMEeHTBI FeOMeTPUYEeCKOH ONTHKH
1) OcHOBHBIC 3aKOHBI TEOMETPUYECKON OTITHUKH:

— 3aKOH IPSIMOJIMHEMHOTO pacIpOCTPAHEHNUS CBETA;

— 3aKOH HE3aBHCHMOCTH CBETOBBIX ITy4YKOB;

— 3aKOH OTPa’KEHUS CBETA;

— 3aKOH IIPEJIOMJICHHUS CBETA.
2) AOCONIOTHBIH U OTHOCHTEIIBHBIN MOKA3aTeN! MPETOMIICHUS
3) SIBiieHHE MONHOTO OTPAXKEHHS U €r0 MPHUMEHCHUE

Tema 4.2. CBetoBasi BosiHa. UHTepdepeHns1 CBeTOBBIX BOJIH

1) CsetoBas BoiHA. YpaBHEHHE IIOCKOW BOJTHBL.
2) da3oBasi CKOPOCTh JCKTPOMArHUTHBIX BOJH B BEIIECTBE.

—

3) Casi3b MO/ylIel aMIUIUTY)| BekTopoB E n H B anexTpoMarsuTHOM BONHE.

4) TloHsTHE WHTEHCUBHOCTH CBETA, CBSI3b C aMIUIUTYIOH M C MOKa3aTeyieM IpPEeIOMIICHUS Be-
IECTBA.

5) Unrepdepennrs cBeTOBBIX BOJIH. [IOHATHE KOrepeHTHOCTH. PasHOCTh (a3 u omruueckas
Pa3HOCTh X0Ja.

6) CmocoObl HaOmoaeHus HHTEpdepeHnu cBeta: onbIT FOHTa, 3epkana dpeHens, Ounpuma
Openensd u ap.

7) UnrepdepeHius cBeTa MPH OTPaKEHUH OT TOHKHX TUIACTUHOK (IJIEHOK).

8) IlpumeHneHnue nHTEpPEpEHINHU CBETA.
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Tema 4.3. Indppakuus cBera. Judpakuus @penensi u @paynrodepa
HNuTtepakTuBHas popma 3aHATHSA: JEeKIUA-TUCOYT (IUCKYCCHH)

1) Tlpunmun INotirenca-dpenest. 30as1 DpeHers.
2) Judpaxims Openens oT NPOCTSUIINX Tperpa;:
— nudpaxiys OT Kpyriioro OTBEPCTHSI,
— nudpaxys OT KPyriioro TUcKa.
3) Hudpakius @paynrodepa oT y3Koii menu.
4) Judpaxius Opayarodepa na N—miensx. JudpaxiponHas pemerka.
5) Jlucrnepcust U paspelnaroinas Cujia CIeKTpabHOro npubopa. YrioBas v JMHEHHAs JAuCIep-
CcHsL.
6) Judpakius peHTreHOBCKUX jy4deii. Dopmysa Bysbda-bparros.
7) Tlpumenenue nudpaxuuu cBeTa.

Tema 4.4. [lonspusanus ceera. 3akon Mauoca. 3akon bprocrepa

1) EcrecTBeHHBIN M MOJIAPU30BaHHBIA CBET. IIIOCKOCTH MONSAPHU3AIUK U IJIOCKOCTh Kojeba-
Hui. [Inockocts nonsipuzaropa. 3akon Masnroca.

2) CreneHb NONApU3aLUK. BUIbI HOISIpH3aIIUH.

3) Tomsipusaiust npyu OTPAKEHHUH W MPEJIOMIICHHU Ha TPAHMIE ABYX JAMAJICKTPUKOB. 3aKOH
bproctepa. Yron nmoaHou moJyisipusaiym.

4) JIoiiHoe nyuenpesiomieHne. OObIKHOBEHHbIC ¥ HEOOBIKHOBEHHBIC JIyun cBeta. Ilossipusa-
LMOHHBIE NPU3MBI U OJSIPOubl. IcKyccTBEHHasi onTHYECKasi aHU30TPOIIHS.

5) BparieHne I0OCKOCTH MOJIAPHU3AIMY B ONITHYCCKH aKTHBHBIX Cpeax.

Tema 4.5. BzaumozaeiictBue cBeTa ¢ BemectBoMm. J{ucnepcus ceera

1) Hucnepcus ceera. HopmanbHas 1 aHOMaibHAsI IUCIIEPCHUS BELIECTBA.
2) OCHOBHBIE MTOJIOKEHHUS AIEKTPOHHOM TEOPHHU TUCIICPCUU CBETA.
3) Tlormomienue (abcopoOitus) cBera. Koaddumment morsomnienus. 3akon byrepa

Tema 4.6. KBanToBasi npupoaa u3jydeHus. 3aKOHbI TEIUVIOBOT0 H3JIYYeHHS U €ro Xapak-
TEePUCTHKH

1) TennoBoe M3TyueHHE U €r0 OCHOBHBIC XapPAKTEPUCTHKH: YHEPreTUYECKasi CBETUMOCTh, UC-
MyCKaTeJIbHAs U MOTJIOMIATEeNIbHAS CTIOCOOHOCTb.

2) Tlonsartue abCoMOTHO YepHOTO Tena. 3akoH Kupxroda.

3) 3akon Credana-bonbiimMana u 3axoH BuHa.

4) dopwmyina Panes-/xunca. YiaprpaduoneroBas karactpoda.

5) ®opmyna [lnaHka — 10Ka3aTeNbCTBO KBAHTOBOW MPUPOJIBI H3TYUCHHUS.

6) OnTHuyeckas TUPOMETPHSI.

Tema 4.7. ®oTo3dpPext. Buasl pororpdexra. 3akonbl BHemHero poroddpdexra

1) senenue portorddekra. OnbiTel A.I'. CroneToBa. 3agepkuBaroniee HanpsbkeHne. KpacHas
rpanuna pororddexra. 3akoHsl porodddexra.

2) Vpasuenwue A. DiiHmiTeliHa i BHEIIHET0 GpoTodddexra.

3) Bunsl poTtorddekrra: BHEIIHMIA, BHYTPEHHH, BEHTHIBHBINA (Pa3HOBHIHOCTh BHYTPEHHETO),
MHOTO(OTOHHBIH.

4) Tlpumenenue poroaddexra.

Tema 4.8. Jneprusi u umnyasc porona. ddppext Komnrona

1) DHeprus, Macca U UMIYJIbC (POTOHA.

2) JlaBaenue cBeta. Koo huimeHT oTpaskeHusI.

3) KopmyckynsipHo-BOJHOBas NpUpOJA CBETa: B MPOCTPAHCTBE PACIHpPOCTPAHSETCS B BUJE
3JIEKTPOMArHUTHBIX BOJIH, B3aMMOJIEHCTBYET C BEIIECTBOM (IIOTJIOLIAETCS M U3ITy4aeTcsl) oIpese-
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JICHHBIMH TIOPIUSAMH (KBAaHTaMH ), KaK 4acTUIBI ((POTOHBI).
4) Dddexr KomnToHa u ero s3neMeHTapHas TEOPHSL.

Paznen 5. DPUSUKA ATOMA, ATOMHOI'O AAPA U DJIEMEHTAPHBIX YACTHUIL
Tema 5.1. Sinepuas mogeanb atroma. Teopusi bopa BogopoaonoaodHoro aroma

1) 3axkoHOMEpPHOCTH B aTOMHBIX criekTpax. @opmysa baasmepa.
2) Mopens aroma TomcoHa.

3) OIBITHI IO pacCesTHUIO O.-YaCTHIL. SIaepHas MoJielb aToMa.
4) Tlocrynarsl bopa. OnbiT @panka u [epua.

5) TlpaBuiio KBAaHTOBaHHsI KPYTOBBIX OPOUT.

6) Teopus bopa Bomopononomgo0HOro aroma.

Tema 5.2. 'unorte3a e bpoiiis. BoiiHoBble cBOliCTBA BellecTBa

1) T'umoresa ne bpoiins. [IBukeHHE 3JIEKTPOHOB — BOJIHOBO#M mporiecc. udpakius 371eKTpo-
HOB TIpH oTpaxkeHUU oT MoHoKpuctamuia Hukens (K. . I»succon, JI.X. Jl>xepmep), nmpu mpoxox-
JEHUH JIEKTPOHHOTO My4ka yepe3 metaumueckyto ¢oinbry (k. I1. Tomcown, I1.C. TaprakoBckuit).

2) HeoObruHbIe CBOMCTBA MUKpOYACTHIIl. KOPIYCKYISIPHO-BOJHOBOM Tyann3Mm.

3) CoorHouienue HeonpeaeneHHocTel ['eiizendepra: s KOOPAMHATH U UMITYJIbCa MUKpOYa-
CTHUIIBI; JJI SHEPTUH U BPEMEHH.

Tema 5.3. YpaBuenue llIpenunrepa. KBantoBanue 3Hepruu 1 MOMEHTa HMITYJIbCA

1) Y-dyHkuums — BonHOBas PyHKIHUS, XapaKTEPH3yeT COCTOSHIE MUKPOYACTHUIIBI, IBHIKYIICHCS
B CHJIOBOM niosie. YpaBHeHnue Illpeaunrepa niist cranoHapHbIX cocTostHUNA. Cmblica ‘W-pyHKIuu.

2) KsanroBanue suepruu. [lonnast sHeprust yactuisl. COOCTBEHHbBIC 3HAUCHUS SHEPTUH U COO-
CTBEHHbIE (QYHKIUU. JIUCKPETHBIN 1 HETIPEPHIBHBIN (CIUIOMIHOM) CIIEKTP.

3) CoOcTBeHHBIC 3HAYCHHS DHEPIUU U COOCTBEHHbIC (YHKIIMU JUIS YaCTHUIBI B OECKOHEYHO
I1yOOKON OTHOMEpPHOI noTeHUIuanbHOU AMe. ['padrku coOCTBEHHBIX (QYHKIUI U IIOTHOCTH BEPO-
ATHOCTH HAaXOXKIACHUS YaCTULIBI HA Pa3JIMYHBIX PACCTOSIHUAX OT CTEHOK SIMBI.

4) KBaHTOBaHWE MOMEHTA MMITYJIbCA YACTHUIIBI.

5) IIpoxokIeHHEe YaCTHIIbI Yepe3 MOTCHINATbHBIN Oapbep.

Tema 5.4. AToM Bojgopona B KBaHTOBOH MexaHuke. Ilepmoanyeckas cucrema 3JieMEeHTOB
MenpeiieeBa

1) Atom Bomoposaa. KantoBbie umcia. [TOHATHE KPAaTHOCTH BBIPOYKIACHHS SHEPTETHUECKHX
YPOBHEM.

2) TlpaBwmio otOopa W MpuHIMI MUHUMYMa SHeprun. [Tpunmun Ilaynu. Pacmpenenenue siek-
TPOHOB IO SHEPTETUYECKUM YPOBHSIM aToMa.

3) Ilepuommyeckas cucreMa 3j1eMEeHTOB MeHeneeBa (IPUMEpPhI paclpeesieHUsT SJICKTPOHOB
1Mo 000JIOYKaM U MTOA000JI0UKAM XUMHUYECKHUX IEeMEHTOB ¢ Z oT 1 110 19).

Tema 5.5. CocTaB M XapaKTepHMCTHKH aTOMHOIO siipa. SlnepHble cHJIbI M UX cBoiicTBa. Pa-
AUOAKTHBHOCTD

1) CocrtaB ¥ XapaKTEPUCTHKH aTOMHOTO sijipa (TIPOTOH, HEUTPOH — UX CBOWMCTBA; 3apsI0BbIC U
MacCCOBBIE YHCJIa; H30TOIBL;, Pa3MePHI SIep; CIIHH).

2) Macca u sHeprus CBs3M siipa. Y aeiabHas SHEpTrHs CBsi3M; AedekT Macchl. MoIeI aTOMHOTO
aqpa.

3) SlmepHbIe CWIIBI U UX CBOWCTBA. TT-ME30HBI (ITHOHBI) — HOCUTEIH SIIEPHBIX CHJL.

4) PaanoakTHBHOCTh. 3aKOH PaIHOAKTHBHOIO MpeBpaineHus. [1ocTosHHAs pacrana; Mepuos
MoJTypacmnaja; cpeiHee BpeMsl )KU3HH PaJHOaKTUBHOTO SIpa.

5) IlpaBuia paguoakTHBHOTO cMemicHHs (o-pacmai, B-pacman). AKTHBHOCTh PaJHOAKTHBHOTO
BEIIECTBA.
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Tema 5.6. SAnepublie peakuumn. lenenne sauep. SnepHsblii peakTop

1) Slpepuble peakiuu. DHEprus peakiuu. [IpuMepbl SACPHBIX PEaKIHiA.

2) Jenenue TsoKeNbIX siaep. TersioBbie, MTHOBEHHBIC, 3ala3/bIBAIONIMEe HEHTPOHBI. llermHas
siepHas peakuus. AToMHas 6omoOa.

3) Vmpapnsemas LenHas peakiys. ATOMHBIA peakTop. THIbI peakTOpoB. ATOMHAs SHEPreTH-
Ka.

Tema 5.7. TepmosinepHble peakIIMi CHHTE3a — OCHOBHOI MCTOYHHMK YHEPTUU 3Be3/1

1) SlnepHblii cUHTE3 — CIHMSHUE JIETKHX SACP, MPH KOTOPOM BBIJCISETCS OTPOMHAsi SHEPTHSL.
YcioBus mpoTEeKaHus TEPMOSACPHBIX PEAKIM CHHTE3A.

2) Cxema NMpPOTOHHO-NPOTOHHOTO LKA (ITpoTeKaeT B Heapax CoJHIIA U JPYTHX, MOJOOHBIX 10
Macce 3Be3/ax).

3) Cxema yriiepoJHO-a30THOTO IMKIIA (MPOTEKAeT B 0OJIee MACCUBHBIX 3BE3/1aX MPH TeMIIepa-
Typax Bbime 108 K).

4) TIpoGieMbl OCYIIECTBICHHS YIPABISIEMOT0 TEPMOSICPHOTO CHHTE3A.

Tema 5.8. ®u3znueckas kapTuHa Mupa. Buabl B3aumMoaeiicTBUsI U KJIACCHI 3J1eMEHTAPHBIX
YaCTHIL

1) Bupabl B3aUMOJCHCTBHUS: CUIIBHOE, 3JICKTPOMArHUTHOE, C1a00e, IPaBUTALIMOHHOE.

2) dyHIaMeHTaJIbHbIC YaCTHIBI U KBAHTHI MOJICH: KiIaccu(UKAIMs, KpaTKas XapaKTepUCTHKA.
YacTuisl ¥ aHTUYACTHIIBL. METOIbI pETHCTPAIlH YaCTHII.

3) CopemeHHas (u3uyUecKas KapTUHA MHpa.

4.3. JlabopaTopHbie padoThI

Buo
Ne | Homep Oovem 3anAmMuA 6 un-
n/n | pazdena Haumenoeanue nabopamopnuix padom (uac) mepaKkmusHoi,
oucuun- aKmugnoil,
TIUHBL UHHO6AUUOHHOU
dopmax, uac
1 1. Omnpenenenue yckopeHusi CBOOOJTHOTO MaJICHHUS. 1 -
2 1. W3ydyeHrne 3aKOHOB COXpPAHEHHS HMITYJIbCa M 0.5 -
DHEPTHUH.
3 1. Omnpenenenne MOayst Kpy4EHHUs] U MOJYJISl CABU- 0.5 -
ra ¢ TOMOIIBIO0 KPYTHIBHOTO MasiTHHKA.
4 1. OrnpenenieHne CKOPOCTH TOJIETAa IMYJIH C THOMO- 0.5 -
b0 0AJTUCTUYECKOTO MAasITHHKA.
5 1. [IpoBepka OCHOBHOIO YypaBHEHUS JUHAMUKHU 0.5 -
BPAIaTeIhbHOTO IBHKCHUSI.
6 1. Masarauk Makcsena. 0.5 -
7 1. OrnpezesieHe MOMEHTa MHEPIMH TeJla METOJIOM 0.5 -
KPYTHUJILHBIX KOJICOaHHIA.
8 1. OrnpeneneHne MOMEHTAa MHEPLUH KPYTHUIBHOTO 0.5 -
MasiTHUKa METOJIOM KoJieOaHUH.
9 1. HaxknoHHbBIN MasiTHUK. 0.5
10 1. I'pamyrpoBKa 3ByKOBOTO TeHepaTopa. 1
11 1. MareMaTuuecKkuil MasiTHUK. 0.5 -
12 1. OU3NYECKUI MasITHHK. 0.5 -
13 1. YHuBepcalbHbII MATHHUK. 0.5 -
14 1. Omnpenenenne korhduiMeHTa ynpyrocTtu. 0.5 -
15 1. OmnpeneneHne CKOpPOCTH 3ByKa B BO3JyXE€ METO- 1 -
JIOM pEe30HaHCcA.
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16 W3ydenue ra3oBbIX 3aKOHOB. 2

17 OnpenenieHne TUHAMUYECKON BS3KOCTH IKHIKO- 2
CTH MPU CJIONCTOM TEUEHUU 10 Y3KOH TpyOKe.

18 OnpezesieHre  BSI3KOCTH  KUIAKOCTH  METOJIOM 2
Crokca.

19 OmnpeneneHue OTHONICHUS TEIJIOEMKOCTEH BO3- 2
JyXa TPU MOCTOSHHOM JIaBJICHUH M IMOCTOSHHOM
obbeme.

20 W3ydyeHue 31eKTpoCcTaTuYeCKOro noJsl. 0.5

21 OrnpeziesieHHe €MKOCTH KOHJEHCATOpa C IOMO- 0.5
me0 C-mocta YUTCTOHA.

22 N3mepenne BeTWYMHBI JJIEKTPHUYECKOTO COMPO- 0.5
TUBJICHUS C TIOMOIIBI0 R MocTa Yurcrona

23 W3mepenne yaeapHOro CONpOTHBIICHHSL. 0.5

24 OmpenenieHne TOPU3OHTAIBHOM COCTAaBIISIFOIIECH 0.5
HANPSDKEHHOCTH MAarHUTHOTO TIOJIST 3eMJTH.

25 W3ydenue paboThl 3IEKTPOHHOTO ocliuiorpada. 0.5

26 N3yuenue cTabuianTpOHA U CHATHUE €0 XapaKTe- 0.5
PHUCTHK.

27 N3yyenune BakyyMHOro 1vojAa U OINpEENIEHUE 0.5
YJIETBHOTO 3aps/ia dJIEKTPOHA.

28 Onpenenenyre HHAYKTUBHOCTU COJICHOU/A. 0.5

29 Onpenenenne KpUBOH HaMarHUYMBaHUS U TIETIN 0.5
TUCTepe3nca C MOMOIIBI0 AJIEKTPOHHOTO OCIIHII-
norpada.

30 OnpeneneHue Tokasaressi MpeJoMIICHUs Bellle- 1
CTBA MPY MTOMOIIN MHKPOCKOTIA.

31 Omnpenenenue JUIMHBI CBETOBOM BOJIHBI IIPU T10- 1
MOIIY JU(PPAKITMOHHON PEIIETKH.

32 N3y4eHne CeKTpaJbHOrO anmapara. 1

33 N3yuenue siBneHUs NOISPU3ALINH. 1

34 OrnpeziesieHre KOHIIEHTpAIlMK caxapa B pPacTBOPS 1
M0 YTy BpallleHUs MI0CKOCTH
TOJIIPU3AITIU

35 Omnpenenenue nocrosinHoi Ctedana-boiapiimana 1
Y MOCTOSIHHOM [InaHka mpu momoIu onTH4ecKo-

To MUPOMETpa

36 W3ydeHne crieKTpa H3JIy9eHUs aTOMOB ITUHKA. 1.5

37 KauecTBeHHBIN CIIEKTPAIBHBIN aHAIU3. 1.5

38 M3yyeHune 3aBUCUMOCTH CONPOTHUBIICHUS! NOJYNPOBOJHUKA 15
OT TEMIICPpATyYpPbl U OIPCACIICHUC SHCPIUU AKTUBALHU I10-
JTyTPOBOTHUKA.

39 OnpezneneHne KOHIEHTPAIIMA HOCUTENIEH TOKa B MOIYIPO- 15
BOJHHKE C MOMOIILI0 dddekra Xoma

UTOro 34

4.4. IlpakTHyecKue 3aHATHSA

Y4eOHBIM ITAHOM HE TIPEyCMOTPEHO.
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4.5. KoHTpOJIbHBbIE MEPONIPUSITHA: KOHTPOJIbHAsI padoTa

CornacHo y4yeOHOMY IUIaHY B KOHIIE KaXKIOTO CEMECTpa CTYACHTHI MPO(UIsS MOATOTOBKH
23.03.03 «ABTOMOOMIIM M AaBTOMOOMJIBHOE XO3SMCTBO» OYHOM (OpMBI OOYUYEHUS TPH H3YYCHHUH
TUCIUTUINHBI «DHU3UKay BBIMOIHSIOT IBE KOHTPOJIBHBIE PA0OTHI.

Llenv nposedenusi KOHMPOILHLIX pabOM — 3aKPEIUTh TEOPETUICCKUN MaTepHuai Kypca GU3UKH.

OcHosHble membl KOHMPOIbHBIX pabom:

- MEXAHHUKa;

- MOJIEKYJIsipHast (pU3MKa U TEPMOJAUHAMUKA,

- 3JIEKTPOMArHeTU3M;
- OITHKA,

- (bmmca aToMa, aTOMHOTI'O fApa U 3JICMCHTAPHBIX YaCTHUII.

Cooepoicanue.

Kaxnast KoHTposIbHas paboTa COAEPKUT 5 3aau Ha JTr00bIe U3 EPEUUCICHHBIX BBIIIE Pa3/IEloB

bu3UKH.
Cmpyxkmypa.

B koHTposbHOI paboTe HEOOXOMMO yKa3aTh HOMEp BapUaHTa, 3allicaTh YCIOBUE 3a/1auH, pe-
IICHKE C MOsSCHeHUEeM. B Tex ciydasx, KOrja 3TO HEOOXOIMMO, HYXKHO CHIeNaTh YEPTEK, BBINOJI-
HHUTb BBIYHCIICHHUS, OCYLIECTBUTH IPOBEPKY CANHUI] U3MEPECHUS U 3aIiCaTh OTBET.

Pexomenoyemviti 06vem: 2—3 pyKONUCHBIX TUCTA. Brimonusercs na Oymare gopmarta A4 ¢ Tu-

TYJIBbHBIM JIUCTOM.

Onenka

Kpurepun oueHKH BHINOJHEHUS KOHTPOJIbHO padoThI

OTJIMYHO

OOyyaromuiicss MpaBUJIBHO pelIaeT BCe MATh 3aJad CBOETO BapUaHTA,
oopMIIsIeT KOHTPOJIBHYIO PabdoTy 1Mo 00pasily, BBIBOA (GOPMYI U perie-
HUE 331a4 CONPOBOKIAET KPAaTKUMHU, HO MCUEPIBIBAIOIIUMH MOSICHEHU SI-
MU

XOPpOLIO

OOyyaronuiicst MpaBUIBHO pellaeT YeThIpe 3aJauu (WIH MSITh ¢ HEOOb-
[IMMHU 3aMEYaHUSIMU: €CTh OJHA OIMOKA B pacyeTax WM HE Be3Jle yKa3a-
HBbl €JMHUIIBI U3MEPEHUs) CBOETO BapHaHTa, 0(QOPMIISIET KOHTPOJIBHYIO
paboty mo oOpasily, BbIBOJ (OPMYJT M pEIICHUE 3a]ad COMPOBOXKIAET
KpPaTKMMH, HO UCUYEPIBIBAIOIINMHU MOSICHEHUSIMU

YAOBJICTBOPHUTCIBHO

OOyyaromuiicst MpaBUIILHO PEIIAET TOJBKO TPH 33/a4d CBOETO BapUaHTa
(unu deThIpe ¢ HEOONBIIUMH 3aMEYaHUSIMU: €CTh OJJHA OIIMOKa B pacue-
Tax WM HE BE3/Ie YKa3aHbl €IUHUIIBI U3MEPEHUs), 0HOPMIISIET KOHTPOJIb-
HYI0 paboTy 1o 00pa3ily ¢ HEKOTOPHIMH 3aMEYaHUSIMHU, MPAKTUYECKH HE
MOSICHSIET PEIICHME 3a1a4

HCYOOBJICTBOPUTCIIBHO

OOyuaromuiics MpaBUIBHO PEIIAET TOJBKO JBE 3aJlaud CBOETO BapHaHTa
(unu TpHU, ecTh TpyObIe OMMOKH), HEAKKYPATHO 0(POPMIIIET KOHTPOIbHYIO
paborty, ¢ OOJNBIIMMYU 3aMEUaHUSMH, HE MOXKET MOSICHUTD PELIeHUE 3a1a4
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5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIAIIIMHBI K ®OPMUPYEMbBIM B HUX
KOMIIETEHHUAM U OEHKE PE3YJbBTATOB OCBOEHUSA JUCIIUIIJINHBI

K Komnemenyuu
omMnemeHuyuu
Kon-60 10)114 2 t Buo Ouenka
Paszoenv uacoe Komn. cps 4ac yueonou pabomul pe3yiomamos
OUCUUNTTUHDL 3
1 2 3 4 5 6 7
1. MexaHuka 37 + 1 37 JIk, JIP, CP 1k, 3auer
2. MonexynsapHas pU3nKa U TEPMO- 35 N 1 35 JIx, JIP, CP 1k, 3auer
JUHAMUKa
3. DneKTpoMarHeTu3mM 26 + 1 26 Jk, JIP, CP 2K, DK3aMeH
4. Onruka 23 + 1 23 JIk, JIP, CP 2K, DK3aM€eH
5. ®u3uka aroma, aTOMHOTO si/ipa U 23 N 1 23 JIx, JIP, CP 2K, SK3AMeH
AJIEMEHTAPHBIX YaCTHUII
Bcezo uacoes 144 144 1 144 — -




6. IEPEYEHb YYEBHO-METOIUYECKOT O OBECHEYEHUA LA
CAMOCTOATEJIBHOU PABOTHI OBYYAIOIIUXCHA ITO AUCIHUIIIIMHE

1. Kuwm, JI.b. ®usuka. Mexanuka: pabopatopubiii npaktukym / J.b. Kum, A.A. Kpomoros,
N.I". Maxpo. — 5-e uzn. nepepad. u nom. - bparck: bpl'Y, 2016. - 142 c.

2. Kum, JI.b. ®wusuka. DIEKTpUYECTBO U SJIECKTPOMArHETHU3M: JIAOOPATOPHBIA MPAKTHKYM /
I.b. Kum, A.A. Kpomoros, .I'. Maxpo. — 2-e uzn. bparck: bpI'V, 2016. - 130 c.

3. Pyas, C.C. ®uzuka. OnTuka: METOAMYECKUE yKazaHus 1o jabopatopHbiM padortam / C.C.
Pyns, E.T. Areesa, 1.I'. Maxpo. - bparck: bpl'VY, 2016. - 164 c.

4. Kuwm, JI. Dnexkrpomarnetusm: kypc jgekumid / J[. Kum, A.A. Kpomotos, .M. JleBur. -
Bbparck: bpI'Y, 2016. - 412 c.

5. @wuszuka. MonekynspHas Gu3nuka 1 TepMOJUHAMUKA: JJabopaTopHblid npaktukyM/ J1.b. Kum
u ap. - bparck: bpl'Y, 2014. -112c.

6. Sckun, A.C. ®usuka TBEPAOrO Tea, aTOMa U aTOMHOTO Spa: JIA00PAaTOPHBIA MPAKTHKYM/
A.C. Sckun, N.T'. Maxpo, E.T. Areesa. - bparck: bpl'Y, 2014. -160 c.

7. Kuwm, JI.b. ®usuka atoMHOr0 siAjpa U dIeMEHTapHbIX yacTull: yued. mocoodue/ J{. Kum, I.U.
JleBurt. - bparck: bpI'V, 2012. -145 c.

7. IEPEYEHb OCI—EOBHOFI U JTOIOJHUTEJIBHOM JIUTEPATYPHI,
HEOBXOJIUMOMU JJIsA OCBOEHUA JUCHUIIJINHBI

Buo Konuuecmeo

Haumenoeanue uzoanus SaHAMUA IKIEMNAAPOE Obecne-
(VIx, JIP, I13, 6 6ubnuome- | “EHMOCM
KI1, KP. xp) Ke, . (3K3/4e)
2 3 4 5
OcHoBHas1 JInTeparypa

Tpodumonra, T.M. Kypc ¢usuku: yuebHOe mocobue | Jx, JIP, CP, 150 1

anst By3oB/ T.W. Tpodumosa. — 12 u3f., crepeoTurl. Kp

— Mocksa: Akagemus, 2016. — 560 c.

Hernad, A.A. Kype usukn: yaedbHOe mocodue ais | Jik, JIP, CP, 100 1

By30B/ A.A. [letnad, b.M. fBopckuit. — 7-e u3n., Kp

crepeorun. — Mocksa: Akagemusi, 2008. — 720 c.

JlonoIHUTEIbHASI JINTEpPaTypa

Bonbkenmreiin, B.C. COopHuk 3amad mo oOmemy Kp 98 1
Kypcy QU3UKH: JUIS CTYJICHTOB TEXHHYECKUX BY30B /
B.C. BonbkenmreiiH. — 3-e u3M., UCIpP. U JOM. —
Cankr-IlerepOypr: Knmxusiii mup, 2006. — 328 c.

Cagenbes, 1.B. Kypc o6meit puzuku. B 3-x 1. T.1-3: JIk, 97 1
yueOHuk /uig BTy30B/ 1.B. CaBenbeB. — Mockaa: cp

Hayka, 1987 -.

T.1: Mexanuka. MonekynspHas pusuka. — 3-e u3f.,

ucnp. — 432 c.

Cagenbes, 1.B. Kypc o6meit puzuku. B 3-x 1. T.1-3: JIk, 97 1
yueOHuk /uig BTy30B/ 1.B. CaBenbeB. — Mockaa: cp

Hayxka, 1988 -.

T. 2. DnextpuuecTBO U MarueTrusM. Bomubl. OnTrka.
— 3-e u3 ., ucnp. — 496 c.

Cagennes, 1.B. Kypc obmieii pu3uku. B 3-x 1. T.1-3: JIk, 98 1
yuebHoe ocoone/ U.B. CaBenbeB. — MockBa: cp
Hayka, 1987 -.

T. 3. KBanToBast ontuka. AtomHasi pusuka. duznka
TBeporo tesna. Gu3nka aTOMHOTO sApa U AJIEMEH-
TapHbIX yactull. — 317 c.
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8. MEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJEKOMMYHUKAIIMUOHHON
CETU «<MHTEPHET» HEOBXOJUMBbIX J1JI151 OCBOEHUA JUCHHUITJIMHBI

1.OnexTpoHHBIN KaTamor oubanoTexku bpl'y
http://irbis.brstu.ru/CGl/irbis64r_15/cqgiirbis_64.exe?L NG=&C21COM=F&I121DBN=BOOK&P21
DBN=BOOK&S21CNR=&Z21ID=.

2. DnexkTpounas 6ubaunorexa bpI'Y http://ecat.brstu.ru/catalog .

3. DIIEKTPOHHO-OMOIHOTEUHAS CUCTEMa « Y HUBEPCUTETCKas Oubimoreka online»
http://biblioclub.ru .

4. DnekTpoHHO-O0nbIKMOTeyHas cucTeMa «M3marenscTBo «Jlame» http://e.lanbook.com .

5. Uadopmanuonnas cuctema "EnmHoe okHO qocTyna kK 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru .

6. Hayunas snekrponnas 6uonuoreka eLIBRARY.RU http://elibrary.ru .

7. YauBepcuterckas nHbopmanuonnas cucrema POCCHUS (YUC POCCUSA)
https://uisrussia.msu.ru/ .
8. Hanmonanpuas anexkTpoHHas 6ubauoreka HOB http://xn--90ax2c.xn-plai/how-to-search /.

9. METOAUWYECKHUE YKA3AHUSA [AJIs1 OBYYAIOILIUXCA MO OCBOEHMIO
JUCIHUIIVINHBI

9.1. Meroanuyeckue yKazaHus 1Jis1 00y4ar0IMXCH MO0 BBINOJHEHHIO JIa0OPaTOPHBIX padoT

B xoze moarotoBku K 1abopaTopHbIM paboTaM HEOOXOAUMO U3YUUTh METOINYECKYIO TUTEpa-
TYpY, PEKOMEHIOBAaHHYIO JIJIsl TIOJITOTOBKM K BBITIOJTHEHHUIO PA0OTHI, COCTABUTH MPOTOKOJI HEOOXO-
JuMbIi 11 BeimoaHeHus JIP. ITpoTokon gomkeH BKiItodath B ceOs: HazBanue JIP, menb, mpubopsl u
MIPUHAJICKHOCTH, NMPUHIUIUAIBHYIO CXeMy pabodeil yCTaHOBKH M TaOiuily pe3ysbratoB. O3Ha-
KOMUThCS ¢ mopsiakoM BeinosnHeHus JIP. Ilocrne toro kak JIP Oyaer BbImoiIHEHa HEOOXOAMMO
oopmuts otuér mo JIP u moaroroButbes k 3amute JIP. JlabopaTOpHBIl MPaKTHKYM CONEPKUT BO-
pocel 1S 3amuThl JIP, Ha KOTOpBIE CTYAEHT AOJDKEH OTBETUTH. [l moaroroBku K 3amure JIP
CTYJICHTY HEOOXOJIMMO O3HAKOMHUTHCSI C TEOPETUUECKUM BBEJICHUEM B JIA0OPATOPHOM MPAKTUKYME,
a TaKkKe HCMOJIb30BaTh PEKOMEHIYEMYIO JTa0OPAaTOPHBIM MPAKTUKYMOM JHTEpaTypy U CBOW KOH-
CIEKT JIeKIui. JJisg JTydIiero ocBOEHUs MaTepHualia OTBEThI Ha BOMPOCHI PEKOMEHAyeTcs 0hopMm-
JISITh B BUJI€ KOHCIIEKTA.
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http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://ecat.brstu.ru/catalog
http://biblioclub.ru/
http://e.lanbook.com/
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O6pa3zer opopmiteHHs 0TYETA 110 JTAOOPATOPHOM paboTe

Jluem 1

MUHUCTEPCTBO OBPA3OBAHUS M HAYKH POCCUMCKOM ®EJIEPALINA

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJI’KETHOE
OBPA30OBATEJIBHOE YUPEX/IEHUE
BBICILEI'O OBPA3OBAHUA

«BPATCKHAHN T'OCYJAPCTBEHHBIV YHUBEPCUTET»

Kadenpa ¢pusuxn

JlabopaTtopHas paborta Ne 22

N3mepenne BeTMYMHBI 3JIEKTPHUIECKOTO COMTPOTUBIICHUS
¢ ntomoItibpio R-mocta Yurcrona

OTYET
Boinonxuit:
crynent rp. AT -15 A.N. UBanos
PykoBoauTens:
JOLICHT A.A Kpomnotos
Bparck 2016
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Jluem 2

Lenv pabomer:

1) Uzyuenue npuHIUIA pabOThI U3MEPUTEIBHON MOCTOBOW CXEMBI.
2) OrmpesierieHUe BETMYMHBI CONMPOTUBIICHUS JIBYX MPOBOJHHKOB M BEIHYMHBI
COIIPOTHUBIICHHUS IIPU UX IIOCIEA0BATEIBHOM U NIAPAJLIEIIbHOM COECIUHEHHH.

Ilpubopst u npunaonexcnocmu:
peoxopx (1ieHa aeneHust =1mm),
Ha0Op PE3UCTOPOB C HEU3BECTHBIMU CONPOTUBIICHUSIMH,
MaraszuH conpotusiienust MCP-60, kiacc 0,02

MuUBOIETMETp MASMOM3, 1.0, ——, —, 77 2 kV, N
VCTOYHUK ITOCTOSSHHOTO TOKA.

Hpunuunuaﬂbnaﬂ Cx@MdpdﬁOllel? YCmaHoOBKuUu:

Puc. 1

RX — HEHU3BECTHOC CONPOTUBIICHUE, R - HpI/I60p C U3BCCTHBIM COIIPOTHUBIICHUCM

(marasun conportusienus); G — ransBanomerp; AB — peoxopn; K — kirou.

Paboune popmyJibi:

| R,-R
_ph. _ . _ TRy
Rx =R I ! RXnocn - RXl + RXZ’ RXnap - R R !
2 X1 + X2
rac RXl — COIIPOTHUBJICHUEC IICPBOr0 pPE3UCTOPA, RX2 — COIIPOTUBJICHUC BTOPOTO

pesucropa; |, u |,— nmansr new peoxopaa.
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Jlucm 3

Taobauya pezynromamos

PacuerHbie 3Ha4e-
N3mepsiemoe Ne I1 |2 R R, R><cp e
CONIPOTUBIICHUE | n/N Xnocn 1 | Xnap
MM MM Om Om Om Om
1 90 90 163 163
Ry 2 80 100 193 154 161 —
3 100 80 133 166
1 90 90 25 25
Ry 2 80 100 31 25 25,3 —
3 100 80 21 26
1 90 90 181 181
X oc 2 80 100 222 178 183 181
3 100 80 152 190
1 90 90 22 22
Ry ap 2 80 100 27 22 22,3 22
3 100 80 18 23

d)OpMlebl pacuema nozpewitHocmu.

MRy AR Al Al

a:<Rxlcp> R "

I2

Koneunwiit pezynomam:

R, =(161+4)Om

R, =(25,3+0,6) Om

Buwi600:

E, =

MR, AR AL A,

(Rew)

+
R |

1 I2

W3ydyeH mpuHIKAT pabOTHl H3MEPUTEILHOW MOCTOBOM CXEMBI; OMPEICICHbI BETHUNHBI
COINPOTHBJICHHUS JBYX IPOBOJAHUKOB U BEIIMYMHBI COMPOTUBIIEHHUS TIPU UX MTOCIIEI0BA-
TEILHOM M MapajIeIbHOM COEINHEHHH C OTHOCHTENBHOM morperHocteio £ = 2,4%.
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JlabGoparopuasi padora Ne 1

Onpeoenenue yckopeHus c60000H020 NAOeHUs.
Llenv pabomul: SKCTIEPUMEHTAILHOE OTPEACICHUE YCKOPEHUsI CBOOOIHOTO IMAaJCHUs C TTOMO-
pIo mpubopa ATByna.

Ipubopwi u npunadnesxcnocmu: TpudOp ATByIIAa C CEKYHIOMEPOM, T00aBOYHBIE TPY3bI.

Tlopsiooxk evinonnenuss pabomul u 06pabOMKa pe3yibmamos usmepeHull

1. Bxuitounts npubop ATByza B CETb.

2. IlepemecTuTh IpaBblii TPy3 B BepXHEE MOJIOKEHHE, MOJTOKUTh HA HETO OAUH M3 JOMOJIHHU-
TEJbHBIX TPY3UKOB,

3. M3Meputh myTH paBHOYCKOPEHHOT'O Si M PaBHOMEPHOTO Sy IBMKEHHM OONbILIEro rpysa u
BpeMs MaJIeHus Ipys3a.

4. N3mepenue noBTopuTh 5-10 pa3

5. [oxcraBuB cpenHee 3HaUeHUE BpeMEeHU <t2> B pacu€THyro (hopMyiy, ONpeaeuTh yCKope-
HHE CBOOOIHOIO NaJacHUs <g=>.

10. Metomom pacyera MOTPEIIHOCTEH KOCBEHHBIX M3MEPEHUH HAWTH OTHOCHUTENBHYIO E U ab-
COJIFOTHYIO AQ IOTPELIHOCTH BETUYUHBI <g>

11. /lanHble pe3yabTaTOB U3MEPEHUN U BHIYMCICHUHN 3aHOCST B TaONHUILY.

Bonpocwt ons oonycka k pabome
. KakoBa niens paboTh1?
. Onuumre ycTpoiicTBO paboueill yCTaHOBKU U XOJ SKCIIEPUMEHTA.
. 3anumute pabouyro Gpopmyiy, HOSICHUTE e€.

N -

w

Bonpocwr onsa 3awyumer pabomei
. Chopmynupyiite 3akoHbl HpIOTOHA ¥ pacKpoiTe UX CMBICIL.
. Ilouemy BTopoii 3aKk0H HbI0TOHA OTHOCUTBCS K MaTepUalbHON TOUKE, a HE K TeTy?
. JlaiiTe onpenenieHre UMITyJIbCa TeJla U UMITYJIbCa CUJIBIL.
. Uro Ha3pIBaeTCsA Maccoy Tena.
dopmMa OTYETHOCTHU: OTUET MO J1abopaTopHON paboTe, BHIMOJHEHHBIN 1O 00pasily, B COOT-
BETCTBMHU C 33JaHUEM.

A WDNE

OcHoBHast TuTepaTypa
Nel,Ne2
JlomonHuTEbHAS TUTEPATYpa
Ne 6, Ne 8.

JlaGopaTopHas padora Ne 2

H3yuenue 3akoH068 cOXpaneHuss UMnyibea u dHepeull.
Lenv pabomul: SKCIEPUMEHTANIBHOE HCCIEAOBAHHE IPOLECcCa COYNApeHUsl YIPYTrux Tell U
IIPOBEPKA BBIIOJIHEHUS B CUCTEME COYIAPAIOIIMXCS TEJl 3aKOHOB COXPAHEHUS
UMITYJIbCA U MEXaHUYECKOW YHEPTHUH.

IIpubopol u npunadnexcnocmu. nadboparopHas ycranoBka FPM-08.

Ilopsook svinonnenus pabomol u 06pabOMKA pe3yibmamos usmepeHuil

1. TIpoBecTH KOPPEKTHPOBKY OCEBOI YCTAHOBKH IIAPOB, OCIA0UB (PUKCHPYIOIIHME Taiiku, yCTa-
HOBHTH IIKAJIbI 3, 4 TakKMM 00pa3oM, 4TOOBI yKa3aTelH TOJBECOB 3aHMMAJIM Ha IIKaJlaX HYJIEBOEC
MOJIOKEHHE.

2. Haxatp knaBuiy «CETby.

3. TlpaBblii map OTOABUHYTH B CTOPOHY AJICKTPOMArHuTa M OJOKHPOBATH €r0 B 3TOM MOJI0XKE-
HUH, 3a[lUCcaTh 3HAYCHUE yIila OTKJIOHCHHUs To[Beca MpaBoro mapa (1) oT BepTHKau .

4. Haxarp knaBumny «[1YCK»y.

5. Tlocne CTONKHOBEHHUS LIAPOB U3MEPHTH 110 IIKAJIE YIJIbI OTKIOHEHHUS IApOB ¢! (TPaBblii map

u aé (yteBbIi mmap 2).
6. HMsmepenue moBToputh § — 10 pas.
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7. Tlo ¢opmyine (103.9) BEIUMCIUTH CKOPOCTh U MPaBOro mapa 1o coyaapenus. [loacraBus B
3Ty ke (HOpMyILy BMECTO 3HAUECHHUS yIila @ CpEeAHHE 3HAYCHUS <al/ >Hu <0{; >, pacCUMTanlTe Cpej-
HHEC CKOpocTH < U, >, <U, > IIapoB IOCJIC COyIapCHUS.

8. Pe3ynbTarhl BEIYMCICHUH 3aHECTH B TAOIUILY.
9. CpnenaTh BBIBOJ O BHIIIOJHEHUH 3aKOHOB COXPAHEHUS SHEPTUHU U MMITYJIbCA.

Bonpocul onsa oonycka k pabome
1. 310KuTh 11€716 PAOOTHI.
2. OnumuTe pabouyro YCTAaHOBKY M XOJ1 SKCIIEPUMEHTA.
3. [TosicHuTe CMBICI U METOJ] OIIpeIeJICHHs BCEX BEIMUMH, BHOCUMBIX B TaOJIHUILY.

Bonpocwl ona 3awumel pabomsi
1. Yto Ha3bIBaeTCS MMITYJILCOM Tela, SHEPTHEH ?
2. [laiiTe onpeeieHne 3aMKHYTOW CUCTEMBI.
3. KaKue BeJIMYUHBI HA3bIBAIOTCS MHTETpallaMu ABMXKEHUA? IPUBEINUTE IPUMEPBHI.
4. C yeM CBsI3aHBI 3aKOHBI COXPAHEHUS UMITYJIbCA, YHEPTUU, MOMEHTA UMITYJIbCca?
5. ChopmynupyiiTe 3aKOHBI COXPaHEHHS UMITYJIbCA U MEXaHUYECKOM SHEPTUU CUCTEMBI.
6. [IpuBeauTe onpenesieHnss KHHETUIECKOW U TIOTEHITUAIBHON SHEPTUH, UMITYJIHCA CHCTEMBI.
7. Kakue cuibl Ha3pIBalOTCS KOHCEPBATUBHBIMU U IUCCUTIATUBHBIMU?
8. Kakue ynapsl Ha3bIBarOTCS a0COJIIOTHO YIIPYTUMH U a0COIIOTHO HEYIPYTUMU?

@dopma OTYETHOCTH: OTUET MO JTaOOpaTOpHON padoTe, BBHIMOJHEHHBINA MO 00pasily, B COOT-
BETCTBUH C 3aJJaHHEM.
OcHoBHast TuTepaTypa
Ne 1, Ne2
JlononHuTeNbHAS TUTEPATypa
Ne 6, Ne 8.

JlaGopaTopHas padora Ne 3

Onpedenenue Mooyis Kpyuenus u MoOYs CO8U2A C NOMOWbIO KPYMULbHO20 MAAMHUKA
Lenv pabomwi: SKCIEPUMEHTAIBHOE OIPENEICHUE MOIYJSl KPYYEHHs M MOAYJS CIBUTa
CTaJIbHON MPOBOJIOKH METO/I0M KPYTUJIbHBIX KOJIEOAHUH.

IIpubopwvi u npunaonedxcHocmu: KpYTUIbHBIA MAasITHUK, CEKYHIOMED,
HITAHTEHIIUPKYJb, U3MEPUTENbHAS TUHEHNKA.

Tlopsook evinonnenuss pabomul u 06PAbOMKA pPe3yIbMamos UsMepeHull

1. Pacniono>xuTh MOJBUXKHBIE I'Py3bl HA MUHUMAJIbHOM PAacCTOSHUU OT OCH BpAIEHUS KPY-
THJILHOTO MasiTHUKA. VI3MepuTh paccrosiaue |1 0T ocu MasiTHUKA IO IISHTpa MOIBUKHOTO TPY3a.
3aKpy4nBaOT MasTHUK HA MaIblil yron (He 6oee 6°) oTHOCHTENBHO OCH TPOBONOKH. CEeKyH-
nomepom m3mepuTh Bpems t1 30—50 momHbIX Koebanuii. OTBIT MOBTOPSIOT HE MEHee 5 pa3 ¢
OJHHMM M TEM K€ BbIOpaHHBIM 4uciioM KojeOanuil. HaxonsaT cpeanee 3Hadenue < t; > u omnpe-
JIEJISIOT TIePUo/I KoJieOaHu

2. Pa3iBUHYTh MOJBM)KHBIE TPY3bl HA MAKCUMAJIBHOE PACCTOSIHUE OT OCH MasTHUKA. M3MepuTh
paccrosiaue |2 0T ocu MasiTHUKA 10 IIEHTpa MOABMKHOTO TPYy3a.

3. OnpenenuTs nepuo kKojaeOaHU MasTHUKA T2 MPH Pa3ABUHYTHIX Ipy3ax, U3Mepss Bpems lo
He MeHee 5 pa3 JuId TOro K€ yucia KojebaHuii N, 4To U mpu u3MepeHuu 71.

4.Tlo popmyne HalTH cpeHee 3HaYeHHE MOAYI KpydeHus <D>.

5. o dhopmyne onpeaenuTh MOTYJTb CIIBUTA MaTepHalla TIPOBOJIOKH.

6. MeToioM pacdera MOTPENIHOCTeH KOCBEHHBIX U3MEPEHUI HalTH aOCOIIOTHBIE MOTPEIIHO-
ctu pe3ynbTratoB AD u AG. JlaHHBIE pe3yIbTaTOB N3MEPEHUH M BEIYMCIICHUH 3aHECTH B TAOJIHILY.

Bonpocwt ona oonycka k pabome
1. KakoBa menb paboThI?
2. OnumuTe pabovyro YCTAaHOBKY U X0 9KCIIEpUMEHTA.
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3. 3amumuTe padouyro GopMyITy Ui ONpeAeIeHIst MOyt KpydeHus. [Tpn kakux ycrmoBusx
crpaBeaiuBa 3ta Gpopmyna?

Bonpocwt ons 3awumsr pabomei
1. Kaxue Buas! gepopmaruu CymecTByoT?
2. Uto Ha3biBaeTCs a0COMIOTHON M OTHOCUTEIBHOM nedopmanueii?
3. 3anmmmuTe 3aKoH ['yka 1uig qeopmaui cIBura U KpydeHusl.
4. KaxoB ¢u3nyeckuil CMbICI MOAYJIS CABUTA U MOAYJISI KpDYUeHUS?
5. BreiBeaurte paboure GopMyIibl IS ONpeaeTIeHUS MOyl KPYUSHHS B MOJYJIS CIIBUTA.

dopMa OTYETHOCTH: OTUET IO JJAOOpaTOpHON paboTe, BBHITOJHEHHBIH MO 00pa3ily, B COOT-
BETCTBUH C 3aJJaHHEM.
OcHOBHas nuTepaTypa
No 1, Ne2
JlonmomHuTEIBHAS JTUTEPATYPA
Ne 6, Ne 8.

JlaGopaTopHas padora Ne 4
OnpedeﬂeHue CKopocmu nojema nyJjau ¢ noOmMmouybro OanIUCMUYecKo20 MasmHuKa

Lenv pabomul: onpeneeHrne CKOPOCTH IYJIH C MOMOIIBI0 OAITUCTHUECKOTO MAasTHUKA C UC-
I10JIb30BAHUEM 3aKOHOB COXPAHEHHUS MUMITYJIbCA U SHEPTUH C LEIbI0 PAa3BUTUSA Y
oOyuaromuxcsi IpoheCCHOHATBHBIX KOMIIETEHIIHNM, MPpHOoOpPETeHHsI HABBIKOB pa-
OOTHI C TUTEPATYPOI U HABBIKOB pabOTHI B KOMaHIE.

Ilpubopvl u npunaonexcnocmu. OATNTUCTUYECKUI MasiTHUK, TPY>KUHHBINA MTUCTOJIET,
3epKaJIbHAs IIKajla, W3MEpUTENbHAs TMHECHWKA, IyJIs.

Tlopsook evinonnenus pabomol u 06pabomka pe3yibmamos uzmepeHuil

1. TIpuBecTu MasTHUK B COCTOSIHUE PAaBHOBECHUS

2. TlpousBectu 5 — 6 BBICTPEIOB, KaXK/IbIi pa3 OTMeYas CMEIICHUs S yKas3ares 1o mkane. Pe-
3yJbTaThl U3MEPEHUH 3anucaTh B Tabuuiy. OnpenenuTs cpeHee apupMeTHIECKoe 3HaUeHUE cMe-
IICHUS <S> .

3. BeUHCIUTh CKOPOCTH Iynu 10 (popmysie. BEIMUCINTE aOCOMIOTHYIO MOTPEITHOCTH MPSIMBIX
MHOT'OKpaTHBIX U3MepeHuil S o gpopmyie:

rae tprn) — ko unuent CTeroieHTa IS TOBEpUTEIbHOU BeposaTHOCTH P = 0,95 u uncna us-
MEpEHHUH N.
4. BpUHACIUTH OTHOCUTEIBHYIO MTOTPEITHOCTh U3MEPEHUS CKOPOCTH YU

Av AM+Am Am AS 1(Ag Alj
E=—=—"—""—"+—+—+-| —+—|

(v) M+m m S 2 g |

5. Haiiti abCOMOTHYIO0 HOTpeImHOCTs Av = (v)-E.

6. OkoHYATEIBHBINA PEe3y/IbTAT 3aIKCATh B BUJIE 4 = ()£ Av.

Bonpocwt ons oonycka k pabome
1. W3znoxwute nens paboThl, HA3HAUYEHUE MPUOOPOB U IPUHAITICKHOCTEH.
2. OnumwmTte pabodyro YCTAaHOBKY M XOJT SKCIIEPUMEHTA.
3. Kakue nomymieHuss BO3MOXKHBI, €CIIM pacCMaTpUBaTh CUCTEMY «MAasTHUK-MYISH» Kak 3a-

MKHYTY10?
4. Harmummre pabouyio ¢popmyiy, IPUMEHEHHYIO B JaHHOM paboTe.

Bonpocwt ons 3awumsr pabomei
1. Yro Ha3bIBaeTCS UMITYJIHCOM TEJIa U B KAKUX €AMHULIAX OH u3Mepsiercs B cucreme CHU?
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2. [lpu KakoM YyCJIOBHHM CHUCTEMY «MAasSTHUK-TIYJISD» MOXKHO paccMaTpUBaTh KaK H30JIMPOBAH-
Hy10?

3. B yem coctout 3akoH coxpaHeHus mmmyibca? K kakum cuctemam oH npumenum? Jlaiite
BBIBOJI 3TOI'0 3aKOHA U IPUBEIUTE IPUMEPHI €T0 NMPOSIBICHUS (€r0 AEUCTBUA).

4. Kak HaiiTH U3MEHEHHE UMITYJIbCa HEM30JIMPOBAHHON CUCTEMBI?

5. Kakue cymecTByroT BuAbl MEXaHUUYECKOM 3Hepruu. JlaiiTe ux onpeneneHus.

6. Iy KakuX CHCTEM CHpPaBeIMB 3aKOH COXpPaHEHMs] MEXaHHMUECKON 3HEepruu M Kaxk oH ¢op-
MyJaupyercs?

7. Kako#t ynap Ha3bIBalOT aOCOTIOTHO YIIPYTUM U KaKOH aOCOIOTHO HEYpyTrum?

3adanus ons camocmosmenvHol pabomol:

1. IIpopaboTaTh peKOMEHyeMble UCTOYHHKH, OCHOBHYIO M JOTIOJHHUTEIBHYIO JINTEPATYPY
10 M3Y4aeMOMY BOIIPOCY C IEJIbI0 YIIIYOJCHHS, CUCTEMATH3AI[MKM M PACIIUPEHUS MTOJTyYCHHBIX 3Ha-
HUU.

2. OTBETUTH Ha KOHTPOJIbHBIC BOIPOCHI JIJIsI CAMOITPOBEPKH.

3. I1oAroTOBUTHCS K TPEHUHTY B MAJIBIX TPYIIIAX.

PexoMeHmanMu 10 BBIMOJHCHHUIO 3aJaHU M MOJArOTOBKE IMPAKTUYECKOMY 3aHATHIO:
npopa0doOTKa  JICKIMOHHOTO  MaTepualia, OCHOBHOW W  JIOTIOJIHUTEIBHOH  JIMTEPATYPHI.
KoHcrekTupoBaHHe MPOYUTAHHBIX JUTEPATYPHBIX MCTOYHUKOB. [lOAroTOBKa K Y4YacTHIO B
TPeHUHTe B (opMare MajoW TPYIIbl, HANPABICHHOIO Ha OOCYKJCHHUE 3aKOHOB COXpPaHCHUS
BO3HHUKAIOIIUX [P COYIAPCHUH YU ¢ OATMCTUICCKUM MasiTHUKOM.

@dopma OTYETHOCTH: OTUET MO JTabOpaTOpHON padoTe, BBHIMOJHEHHBINA MO 00pasIly, B COOT-
BETCTBUH C 3aJJaHHEM.
OcHoBHast TuTepaTypa
Ne 1, Ne2
JlononHuTeNbHAS TUTEPATypa
Ne 6, Ne 8.

JlabGopaTopnasi padora Ne 5
HpOG@pKCl OCHOBHOCO YpPAaBHEHUA OUHAMUKU epawiamellbHoco O08UdICeHUS.

Llenv pabompl: dKCTIEpUMEHTAIIbHAS TIPOBEPKA OCHOBHOTO 3aKOHA JMHAMHUKHU BPAIaTeIHLHOTO
JBMDKEHUS ¢ TOMOIIbI0 MasiTHUKa OOepOeka B pa3sHBIX CUTYaAIUsX: Ui CIy-
yas korjaa J =const, nmst ciyyast mpu M= const.

Ipubopwi u npunaonexcnocmu: MassiTHUK O6epoeka ¢ MuunceKynaomepom FPM-15,
HITAaHT CHITUPKYITb

Tlopsioox evinonnenust pabomul U 06PabOMKA pe3yibmamos usmepeHul

1. V3MepuTh MITAaHTEHIUPKYJIEM paguyc OOIBIIOr0 U Majloro IIKUBOB 1 U 2.

2. OmpezenuTh Maccy rpy3a B3BEIIMBAHMEM Ha TEXHMYECKHX BeCax ¢ TOYHOCTHIO 10,1 T.

3. IpoBeputh cooTHOmeHue . st aTOTO!

® 3aKpENHTh LMIMHAPUYECKUE MO/BIKHBIC IPY3bl Ha CTEP)KHSAX Ha OJIMIKAMIIIEM pacCTOSHUM
OT OCH BpAIICHUs TaK, YTOOBI KPeCTOBHHA ObIIa B MOJI0KEHUU O€3pa3IMUYHOTO PAaBHOBECHS;

® HaMOTaTh HUTh Ha OOJIBIION MIKUB pajuyca I'1 U U3MEPUTH BpeMs JIBHKEHUS rpy3a t1 ¢ BbI-
COTHI h MHJUTHCEKYHIOMEPOM;

® ONBIT HOBTOPHUTH 5 pa3. BeicoTy h He pekoMeHIyeTcst MEHATh B TeUeHHE BCeil padoThI;

e 110 (hopMynaM BHIYUCIUTE 3HAYCHHUS a1, &1, M1;

® HC MCHJAA PACIIOJOXKCHHUA IMTOABMIXHBIX I'PY30B U OCTAaBJIAA TEM CaMbIM HCU3MCHHBIM MOMCHT
HHCPLUUH CUCTEMBI, OIIBIT IOBTOPHUTH, HAMATBIBAsA HUTH C I'PYy30M Ha MAaJIBII KB paanycom r2;

e 110 (hopMynaM BBIYKMCIUTH 3HAYCHUS A2, &, M>;

® IIPOBCPUTH CIIPABCAJIMBOCTD CJICACTBHA OCHOBHOI'O 3aKOHA JUHAMUKH BpalllaTCIbHOI'O JIBU-
KEHHUS: M, IM,=¢l¢,, npu J =const

® JaHHbIC PE3yJIbTATOB U3MEPEHUIN M BHIYMCIICHUH 3aHECTH B TAOIUIIHI .
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Bonpocwt ons oonycka k pabome
1. Kakoga mensb paboThI?
2. ChopMynupyiiTe OCHOBHOW 3aKOH JTMHAMHKHU BpaliatelbHOro nBmwkeHus. [loscaure puszu-
YECKHUI CMBICI BEJTMYMH, BXOSIINX B JAHHBIN 3aKOH, YKAXKHUTE SIUHUIIBI X u3MepeHus B «CH».
3. OnumuTe ycTpocTBO pabodeli yCTaHOBKH.
4. OneHuTe MOTPENIHOCTh METO/Ia U3MEPEHHUH BEIMYMHBI YTIIOBOTO YCKOPEHUSI.

Bonpocwt ons 3awumsr pabomei

1. JlaiiTe onpeneneHuss MOMEHTA CUJI, MOMEHTA UMITYJIbCa MaT€PUAIIbHON TOUKM OTHOCHUTEIb-
HO HEenoABYKHOU ToukH O.

2. CchopmynupyiiTe OCHOBHOW 3aKOH JUHAMUKH BpPAIIaTeILHOTO JABMKCHUS TBEPAOTO Tea OT-
HOCHUTEIILHO HEMOABMXKHON TOUYKH O M HEMMOABUIKHOM ocH Z.

3. JlaiiTe onpeneneHre MOMEHTA HHEPIIMH MaTePUAILHON TOYKH U TBEPIOTO TEIa.

4. BeiBenute paboune GopmyJbl.

5. BeiBenute cooTHOlLIeHHE £ = f (J ) mpu M =const u ¢ = f (M ) npu J = const.

3aoanus ona camocmosamenvHou pabomol:

[ToaroroBuThCs K pazdopy KOHKPETHBIX CUTYALIUM.

Pexomenoayuu no evinonnenuio 3a0anuii u NOO20MoGKe 1AOOPAMOPHOMY 3AHAMUIO.
popaboTKa JEKIMOHHOTO MaTepuaia, OCHOBHOM W JIONOJIHUTEIbHON JuTepaTypsl. I[loaroroska k
Y4YacCTHIO B TPEHUHTE, HAIIPABJICHHOTO Ha Pa300p KOHKPETHBIX CUTYaLUi:

IIPOBEPKU OCHOBHOT'O 3aKOHA JUHAMUKH BPAILATEIbHOTO JBUKCHUS.

@dopma OTYETHOCTH: OTUET MO JTaOOpaTOpHON padoTe, BBHIMOJHEHHBINA M0 00pasily, B COOT-
BETCTBUH C 3aJJaHHEM.
OcHoBHast TuTepaTypa
Ne 1, Ne2
JlononHuTeNbHAS TUTEPATypa
Ne 6, Ne 8.

JlabGopaTopnasi padora Ne 6
Masmuux Makceenna

Lenv pabomul: onpeneneHne MOMEHTA MHEPIH MasiTHUKa MakcBesuia.
IIpubopol u npunaonexcnocmu: MaaTHuk Makcsemna FPM—-03, KoMIUIEKT CMEHHBIX KOJI€ll.

Tlopsook evinonnenus pabomel u 06PaAdOMKA pe3yIbmamos usmepeHutl

1. Bxmounts knaBuiry «CETby,

2. Ha ponuk mMasTHUKaA HaJETh KOJIBLIO, IPUKUMasi €ro 0 yropa.

3. Ha ocp masgTHMKa HaMOTaTh HHUTh MOJABECKHM U 3adukcupoBaTh ee. Haxarp kiaBuily
«I1TYCK» munmnucexkyngomepa FPM-03.

4. Haxartsp knaBuiry «CbPOCy. Haxate knaBunry «I1YCK».

5. OnpenenuTs 3HaY€HNUE BPEMEHHU NAZIeHUs MasTHUKA. OnbIT moBTOpUTh 5 — 10 pas.

n
6. OmpenenuTh cpejHee 3HAUEHUE BPEMEHHM IMaJeHUsl MasTHUKA MO Gopmyrne <t >= 1 Zti ,
n.
i=1

rae N — KOJMYECTBO BBIMIOJIHEHHBIX 3aMepoB; ti — 3HaYeHHE BPEMEHH, MOJyYeHHOE B i-OM 3ame-
pe.

7. Co mkaibl Ha BEpTUKAIbHOM KOJOHKE MPUOOpa OMpeaeuTh JUTMHY MasiTHUKA.

8. Ilo gopmyre, ucnonb3ys cpeHee 3HaU€HHE BpeMeHH <t > ompenenuTb MOMEHT MHEPIUU
J1 MasTHHKA.

9. CHATBH NEPBOE CHEMHOE KOJIBIIO M HACAIUTh Ha POJIMK BTOPOE KOJIBLIO MAcChl M2, 3aTeM
TPEThE KOO MAcChl Mk3. ONBIT MOBTOPUTS.

10. O1IeHUTh OTHOCUTENBHYIO £ 1 a0CONOTHYIO0 AJ MOTPEIIHOCTh Pe3yIbTaTOB U3MEPEHUIA.

11. JlaHHBIE pe3yIbTaTOB U3MEPEHHUI U BEIYMCICHHUIA 3aHECTH B TaOJIHIIBI.
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Bonpocwt ons oonycka k pabome
1. KakoBa 1ieib paboTsi?
2. [laTth omnpenierieHue MOMEHTA WHEPIIUH.
3. 3anucatps GopMynTy MOMEHTa MHEPIMH MasTHHKa MakcBeia U MOSICHUTh BEJIMYMHBI, BXO-
JSIIIKE B Hee.
4. Onucarp pabouyro yCTaHOBKY M XOJ1 Pa0OTHI.

Bonpocwt ons 3awumsr pabomei
1. 3anucatb OCHOBHOM 3aKOH JAWHAMHKH ISl ITOCTYNATEIBHOTO M BPAIATEIbHOTO JBMXKCHUS
TBEP/Oro Tela.
2. BeiBectu opmyity A5 MOMEHTA HHEPIIMH MasiTHUKa MakcBea.
3. 3anucarb 3aKOH COXpaHEHHs] MEXaHUYECKON YHEPruH JUIsl MasTHUKa MakcBea.
4. Iomyunts nuddepeHnnanTbHbIM METO0M (HOpMYITy [UIS pacueTa OTHOCHUTENIbHOW MOTperl-
HoCTH E.
5. lath ompeenieHue MOMEHTA HHEPIIMHA MaTepHaTbHON TOYKH U TBEPJOTO TeJla OTHOCUTEIBHO
HENOABM)XHOH OCH.
dopMa OTYETHOCTH: OTUET IO JTaOOpaTOpHON padoTe, BBHIOJIHEHHBINH MO 00pa3ily, B COOT-
BETCTBUU C 33IaHUEM.
OcHoBHast TuTeparypa
Nel,Ne2
JlononHuTenpHas IMuTeparypa
Ne 6, Ne 8.

JlabGoparopHnasi pabora Ne 7
Onpeodenenue MoMeHMA UHePYUU KPYMUTbHO20 MASIMHUKA MEMOOOM KOAeOAHU.

Llenv pabomul: SKCTIEPUMEHTAIILHOE OMpEeNieHHE TeproJa KPYTHIBHBIX KOJEOaHWH M MO-
MEHTa HHEPIUU KPYTHUIHHOTO MasiTHUKA.

IIpubopwi u npunadnedxcnocmu: KpYTHIIBHBIA MasTHUK ¢ MUJUTMCEKyHI0MepoM FPM-05,
MHUKPOMETP.

Topsook evinonnenus pabomel u 06PabOMKaA pe3yIbmamos usmepeHull

1. Bxmrouuts npubop B CETh.

2. TOBOpauuBas paMKy NMpuOopa ¢ 3aKperyIeHHbIM B Hell Ipy30M, NpUOJIM3UTE €€ CTPEIKy K
AIIEKTPOMArHuTy TakuM 00pa3oM, YTOOBI ANEKTPOMArHuT (PUKCUPOBAJI TIOJIOKEHUE PAMKH;

3. HaxaTh KHONKY «[IYCKy», mpu 3TOM 3JI€KTpOMAarHUT 0OECTOUMBACTCSA, U paMKa HauWHaeT
COBEPIIATh KOJICOAHNS;

4. mocne TOro, Kak pamMKa COBEpLIMT HE MeHee 9 KPYTHJIbHBIX KojeOaHWH, HaXaTb KHOIKY
«CTOlIlI»;
3anucarh B TaOJIMIly pe3yabTaToOB IMOKa3aHUsI MUJUIUCEKYHIIOMEPA;
MOBTOPUTH U3MEPEHUS 5 pa3 ¢ OTHUM U TeM XKe YHCIOM KoJIeOaHui;
[To popmyse BBIYMCIUTH MOMEHT MHEPLUU KPYTUIHLHOTO MAasATHUKA.
JlaHHBIE PE3yNIbTATOB U3MEPEHUI U BHIYUCIICHUH 3aHECTH B TaOIHILY.

N O

Bonpocwt ons oonycka k pabome
UYro Ha3pIBacTCS MOMEHTOM MHEPLIMU MaTEpUaIbHONW TOUKH? MOMEHTOM MHEpLNU Tea?
Onumure pabouyro YCTaHOBKY U XOJI SKCIIEPUMEHTA.
3anummre pabouyro GopMyIly MOMEHTa HHEPIIUH.
4. OueHuTe MOTPENIHOCTh METO/1a U3MEPEHHH neproaa KojaeOaHui 1 MOMEHTa MHEPLUU KpY-
TUJIBHOTO MAasiTHUKA.

el

Bonpocwt onsa 3auwumvr pabomei
1. BeiBenute opmyny mepuoga KpyTHIbHBIX KojeOaHUil U (opMyiy Ui OnpenesneHust Mo-
MEHTa UHEPLIUH KPYTUIBHOTO MasiTHUKA.
2. BriBegure Gopmyny monyis kpydernus D u monyns casura G tBepaoro tena Kakos ¢usu-
YECKHUI CMBICII MOJTYJISl CIBUTA U MOAYJISL KpydeHUsI?
3. JlaiiTe onpeneneHne MOMEHTA HHEPIIUH MAaTePUAIbHOM TOUKH.
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4. Chopmynupyiite Teopemy Il Tetinepa.

dopmMa OTYETHOCTHU: OTUET MO J1a0OPaTOpHON paboTe, BHIMOIHEHHBIN 1O 00pasily, B COOT-
BETCTBUU C 3a/laHUEM.
OcHoBHast TuTeparypa
Nel,Ne2
JlononHuTenpHas Mreparypa
Ne 6, Ne 8.

JlabGoparopHasi padora Ne 8
Onpedenenue MoMeHmMa uHepyuu KpYmuibHO20 MAAMHUKA MEMOOOM KONeOanui

Ueﬂb pa60mbz.' SKCIICPUMCHTAJILHOC OIIPCACIICHUEC MOMCHTAa MHCPHOHUU AHUCKAa MCTOOOM KpY-
THIBHBIX KOJICOaHUIA.

Ilpubopol u npunaonesxcHocmu.
JICK Ha yIIPYIOM IPOBOJIOKE,
JOTIOTHUTENbHBIE TPY3bI (IIMJIMHIPHI WK IIAPHI),
CeKyHaOMep,
JIMHEWKa,
IITAHTCHITUPKYJTb.

Tlopsook evinonnenus pabomul u 06pabOMKaA pe3yibmamos usmepeHull
1. Mccnenyemoe Telno MpUBECTH B KpyTHWIIbHOE KojebaHue. i 3TOro TeIo MOBOPAYHBAETCS
otHOCHTeNbHO ock OO’ Ha Manklii yron (He Gonee 6°) B TOPH30HTAIIBHOI TIOCKOCTH U TIOCIE ITOTO
ero mpenoctaBuTh camomy cebe. CekyHmomepoMm m3Meputh Bpems 30-50 TOTHBIX KOJICOAHWMIA.
OnBbIT MOBTOPUTH HE MEHEE 5 pa3 C OJJHUM U TEM K€ BHIOpAaHHBIM YUCIIOM KonebOanuii. Haiitu cpen-
<t>

Hee 3HaueHue <t>. Omnpenenuts nepuop kKosnedanuit: 7' = , TJIe n — YUCIJI0 KPYTUJIbHBIX KOJIe-

n

OaHMii.

2. Ha oMHaKOBOM pacCTOSTHUM OT IPOBOJIOKH Ha JAUCK IMOCTaBUTh J100aBOUHBIE IPy3bl (IIaph
WU [IWIWHIPBI), IPOJENIaB S5 OMBITOB IS TOTO K€ YKCIia KoJieOaHuil 7, HAUTH Tepuo1 KoieOaHuii

<t >
JucKa ¢ 106aBOYHbIME Tpy3amu T, = —— .
n

3. JIuneiikoit m3MepuTh paccTosiaUEe Mexy ocsmu OO’ u 0107,

4. IlTaHreHUUPKYyIEM U3MEPUTh AUaMeTp 21 100aBOYHOro Irpy3a (I — paauyc rpysa).

5. B 3aBucuMoOCTH OT BuAa UCHOJIB3YEMbIX JOOABOUHBIX TPY30B BBIUMCIUTH MOMEHT UHEPLIUU
uccneayemoro tena no gopmyne (109.11) umm (109.13).

6. M3mepuTh pagmyc UcciaeayeMoro aucka R u HaliTH 3HaueHne MOMEHTa HHEPIIUH IO TIPOBe-
pouHoii popmyie (109.14). Macca aucka m1= 1,570 xr.

7. MetogoM pacuera MOTPENTHOCTEH KOCBEHHBIX H3MEPEHUN HANTH a0COJIOTHYIO IMOTpEIl-
HOCTb pe3ynbTara AJ.

8. JlaHHBIE pe3ynbTaTOB U3MEPEHHM 1 BBIYMCICHUN 3aHECTH B TAOJIHUILY.

Bonpocwt ons oonycka k pabome

1. KaxoBa nienb paboTs1?

2. Yto Ha3bIBaeTCS MOMEHTOM HHEPIIMHA MaTepHalibHOW TOUYKH? KakoB (U3MYECKHil CMBICI
JTAHHOTO TOHATHA?

3. OmmmmuTe pabovyro yCTaHOBKY M XOJ dKcriepuMeHTa. KakoBo HazHaueHue B padore 100a-
BOYHBIX I'PY30B?

4. 3anumute Gopmyiy Ui Iepruojaa KojledaHuil KpyTHIbHOTO MasiTHUKA. [Ipu Kakux ycioBu-
X cIipaBeuIMBa 3Ta popmyna?

Bonpocwt ons 3awumsr pabomei
1. BeiBeaute hopmMyity neproa KoneOaHu KPYTHIHBHOTO MasiTHUKA.
2. Chopmynupyiite Teopemy llITeitHepa 1 mokakuTe, Kak OHA MPUMEHSETCS B TIPOJICTaHHOMN
pabore.
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3. Ionw3ysace muddepeHInaIbHBIM METOAOM, MOTYYUuTe (HOPMYTY OTHOCHUTEIHHOM IMMOTPEII-
HocTH AJ/J.

4. Kak MmoBBICUTh TOYHOCTb PKCIIEPUMEHTA, MPOBEACHHOTO Ha TAHHOW YCTaHOBKE?

5. BeBeaurte popmyny MOMEHTa WHEPIHUH CIUTONIHOTO JAMCKA, KOJIbIIA, CTEPKHS.

6. ChopmynupyiiTe 3aKOH COXpaHEHHs] MOMEHTa UMITYJIbCa, OCHOBHOW 3aKOH JMHAMUKH Bpa-
[IaTeTTLHOTO JIBUYKEHUSI.

dopMa OTYETHOCTH: OTUET IO JJAOOpaTOpHON padoTe, BBHIOIHEHHBIM MO 00pa3ily, B COOT-
BETCTBUH C 3aJJaHHEM.
OcHoOBHas nuTeparypa
No 1, Ne2
JlomonmHuTEIBHAS JTUTEPATYPA
Ne 6, Ne 8.

JlaGopaTopnasi padora Ne 9
Haxknonnwiii masmuux

ue]lb pa6ombl: IKCIICPUMCHTAJIIbHOC NU3YUYCHUEC CUJI TPCHUA, BOBHUKAOIMINUX P KAYCHUHU LIapa
0 MIOCKOH IMOBCPXHOCTU; OIIPCACIICHUC KOS(I)CI)I/ILII/ICHTa TPCHUA KAaUCHHUA C
IIOMOIIBIO HAKJIOHHOI'O MassiTHHKA.

Tlpubopol u npunaonesxcHocmu.
ycraHoBka FPM-07 — HakJIOHHBIN MasiTHUK.

i T

CETh

™=
c% /cbpoc

Tlopsook evinonnenus pabomel u 06PabOMKa pe3yibmamos usmepeHull

1. H3MepuTh WITAaHT€HUUPKYJIEM AUAMETP LIapa U ONPEAENIUTh €ro paguyc.

2. C moMmoIp0 MaxoBHKa 8 yCTaHOBUTH YroJl HAKJIOHA ITUIOCKOCTH KoJieOaHui MasTHUKa [ =
45°. TIpu TakoOM yIJIe MOrPEIHOCTh H3MEPEHUH MUHUMAJIbHA.

3. OTKJIOHWTH NOJBEIICHHBIM HA HUTH IIap BIOJIb MKaIkl 4 BrpaBo Ha yroa ao = 10° u, ynep-
JKHBasi €ro B 3TOM IOJIOXKEHHUH, HaxkaTh nocieaoBaTeabHo kHonku CTOIT u CBPOC — o6a Ta6mio
JOJIKHBI TIOKAa3aTh HYIH.

4. Ornyctuts map. [locae Toro, kak map coBepmuT N moaHbIX konedbanuit (N = 10), usmeputh
MaKCUMaJIbHBIM YrOJl OTKJIOHEHHUS 11apa on MO mKajue 4.

5. OmpIT Mo m.a. 4 W 5 HEOOXOAUMO TPOJENaTh MATH pa3 W TOJYYUTHh 3HAYCHUS Chi,
Ohn2,.....0n5.

6. BpruncnuTh cpeqHee 3HAUCHUE yria <on> U3 MATU 3HAYECHUH MOTYyYeHHBIX B 1.5, a 3aTeM 10
dopmyne (114.11) ompenenuTh CpeqHIOI BETHMYMHY KOd(pQuuueHTa TpeHus <K>, MojacTaBuUB B
(114.11) <on> BMECTO Oin.

7. Paccuntarh aOCOMIOTHYIO MOTPEUTHOCTh Ah U3MEPEHUSI KOHEUHOTO yriia <omh>.

8. BBIUMCIUTH OTHOCUTEIIBHYIO MOTPEIIHOCTE (£) u3mepenus K o cieayrorie popmysie:

Ak :ﬂJr 2AP N Aa, +Aa,

E=— -
k r sm2f oa—<a,>
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9. Tlo dopmyne Ak = <k>-E paccumrtarh aOCOTIOTHYIO MOTPEITHOCTh U3MEpeHus K 1 OKOHYa-

TENBHBIN Pe3yJIbTaT U3MEPEHUH MpeaCcTaBuTh B Bune K = <k> + Ak.

no

no

o s

10. Pe3ynbTaThl M3MEpEeHUH 1 pacyeToB 1o ni. 1-9 3anectu B Tabnuiy.

Bonpocwvt ona oonycka k pabome
KakoBa 1ienp padboTsi?
Onwumute pabouyyro YCTaHOBKY U XOJT SKCIICPUMEHTA.
Zanummre pabouyro Gopmyity aiis onpeneacHus K, MOSICHUTE CMBICI BCEX BEIMYHH, BXOISAIIMX
B HEe.
[TosicHUTE CMBICIT U METO/I OTIPE/ICIICHHUS BCEX BEIIMYMH, BHOCUMBIX B TAOJIHILY.

Bonpocwt onsa 3awumsr pabomei

ChopmynupyiiTe 3aK0H COXpaHEHHS MTOJTHONH MEXaHUYISCKOW SHEPTUH.
[TpuBenure hopmyny paboTsl Mexanuueckoil cuiibl. Kak cBs3ana paboTa Cuibl TPeHUS KaueHUs
C UBMEHEHUEM MaKCUMAaJIbHOW MOTEHIIMAIBLHOM HEPTrUH 1mapa?
Ha3oBuTe BUIbI TPEHUS U UX XapaKTEPUCTUKH.
[TosicuuTe pUpOAY CUIIBI TPEHUSI KAUEHUS.
Brisegute pabouyto popmyny pacyera kodhduiineHTa TpeHUs KadeHHsl.
BreiBenute opmyny ans pacyera OTHOCHUTENBHOW MOTpemHocTd u3Mepenus E. IIpoananusu-
pyHTE €€ ¢ TOUKHU 3pEHHUs MOBBIIMIEHUS TOUHOCTH IKCIIEPUMEHTA.

@dopma OTYETHOCTH: OTUET IO J1IaOOpaTOpHON padoTe, BBHIOJHEHHBIN 10 00pasily, B COOT-

BCTCTBHUH C 3aJaHHUCM.

Hw

OcHoBHas nuTeparypa
Nel,Ne2
JlononHuTenpHas IUuTEpaTypa
Ne 6, Ne 8.

JlabopaTopnasi pa6ora Ne 10
I'paoyupoeka 38yk08020 cenepamopa

Lenv pabomwi: TpagyupoBKa 3BYKOBOTO reHepaTopa metonom ¢uryp Jluccaxy. Pazdop pas-
JIMYHBIX CI/ITyalll/If/'I BO3HHUKAIOOIUX IMPH CIOXKCHUN JBYX B3aUMHO MNECPICHANUKY-
JSIPHBIX KOJIEOaHUN pa3HBIX YaCTOT

IIpubopwr u npunadnexcrnocmu: >IEKTPOHHBIN ocuuiuiorpad, 3BYKOBOM reHeparop

Tlopsooxk evinonnenuss pabomol u 06PAbOMKA  pPe3yIbmMamos UsMepeHull
Cobpatb cxemy.
Brutounts B ceTh 3BYKOBOW TeHepaTop, ocummiorpad. CPokycrnpoBaTth M BBIBECTH CBETOBOE
MSATHO B LIEHTP KOOPJIAUHATHON CETKH ociuiuiorpada.
Bpamasi pyuky 49acToThl 3BYKOBOTO TI'eHepaTopa OT Hayaja IIKaJIbl, JOOWUTHCS TOSBICHUSI
ycroiunBoi ¢urypsl. [lomydnts (Urypsl Opu CIOKEHHH KOJIEOaHWH pa3iHYHBIX YacTOTOT.
durypsl nepeprucoBaTh W ONPEICITUTh YaCTOTy KOJICOAaHWH reHeparopa V. IIpoBepuTh, COOT-
BETCTBYET JIM 3HAUYCHHUE V; TIOKa3aHUIO JTUMOa 3BYKOBOTO T€HEPATOPA Viuuda-
OrneHuTh a0CONMIOTHBIE W OTHOCHTENBHBIC OIIMOKH B OTCYETaX YACTOTHI MO JTUMOY 3BYKOBOTO
reHeparopa.
Pe3ynbpTaThl M13MEpeHHii U BEIUMCICHHUH 3aHECTH B TaOIUILy.

Bonpocwt ons oonycka k pabome
KakoBa 1ienp paboTsi?
Onummmre pabodyro yCTaHOBKY, yKa3aB Ha3Hau€HHE 3BYKOBOI'O I'€HEpaTopa U 3JIEKTPOHHOTO
ocuuitorpada.
3anuiute padouyro Gopmyiy ¢ MOSICHEHHWEM BEIHYUH, BXOASAIINX B HEe.
Yro HazwBatoT purypamu Jluccaxy? Kak onpenenstoT 4actoTy KojiebaHU 3ByKOBOIO reHepa-
Topa 1o ¢popme ¢uryp Jluccaxy?
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Bonpocwt onsa 3awumsr pabomei

1. 3anummre ypaBHEHHE TAPMOHUYECKOTO KOJICOAHHS U MOSCHUTE CMBICI BXOJSIIMX B HETO BEJIH-
YHH.

2. Tlomyuute ypaBHEHUE TPACKTOPHH PE3YJILTHPYIOLICTO ABHKCHUS, TOJy4aeMOr0 MPU CIOKEHUU
B3aUMHO IEPIICHIUKYISIPHBIX KOJIEOaHNH ¢ OJJMHAKOBBIMU YaCTOTAMH.

3. MHccnenyiite moay4eHHOE ypaBHEHHE B 3aBUCUMOCTH OT Pa3HOCTH (pa3 CKiIagpIBaeMbIX KoseOa-
HUM ¥ aMIUTUTY/I.

4. Yewm ompenensercs Gpopma ¢puryp Jluccaxy?

3aoanus ons camocmosamenbHou pabomi:

[TonroToBUTHCS K pa300py KOHKPETHBIX CUTYAIIHH.

Pexomenoayuu no evinonnenuio 3a0anuii u nNOO20Mo6Ke NAOOPAMOPHOMY 3AHAMUIO.
popaboTKa JEKIMOHHOIO MaTepuaia, OCHOBHOM M JONOJIHUTEIbHON JuTepaTypsl. Iloaroroska k
Y4YacTHIO B TPEHUHT€, HAIIPABICHHOTO Ha Pa300p KOHKPETHBIX CUTYaLUH: .

pa3dop pa3IMyYHBIX CUTyallMid BO3HHMKAIOMIMX IMPH CIOKEHUU JIBYX B3aUMHO MEPIECHIUKYISIPHBIX
KoJIeO0aHUH C pa3TMIHBIMHU YaCTOTAMHU.

@dopma OTYETHOCTH: OTUET MO JTabOpaTOpHON padoTe, BBHIMOJHEHHBINA MO 00pa3ily, B COOT-
BETCTBUH C 3aJJaHHEM.
OcHoBHast TuTepaTypa
Ne 1, Ne2
JlononHuTeNbHAS TUTEPATypa
Ne 6, Ne 8.

Jladoparopnasi padora Ne 11

Mamemamuueckuil Masmuux

ue]lb pa60mbl.' OKCIICPUMCHTAJIBHOC ONPCACIICHUC YCKOPCHUA CHIIbI TSAXKECTHU MCTOAOM KOJIC-
OaHuif MaTeMaTHYECKOr0 MasTHHUKA.

Hpu6opbl u npuuadﬂeofmocmu: MaTeMaTHUCCKUU MasATHUK, CCKYHJIOMCp, 3C€pKajlbHadA IIKaja.

Tlopsook evinonnenus pabomsl u 06padbomrka  pe3yi1bmamos usmepeHull
1. Tlo cexynnomepy ompenenstor Bpems t1 50-70 momubix xonedanuii. ONbIT TOBTOPSIOT HE MEHEe
5 pa3 1 HaxXoIAT cpesiHee 3HaueHue < ¢, >. OnpenemnstoT nepuos KoueOaHuii:

rae N — 4ucio KojaeOaHui MasiTHUKA.

2. YxopauuBas HUTh, MIEPEMEIIAIOT I'Py3 B BEPXHIOIO YaCTh IIKaJbl U OTCUUTHIBAIOT MOJIOKEHHUE
HIDKHEW rpanu rpy3a |2 (Ha puc. nonoxenue 2). Pasnocts orcueroB li—l> paBHa m3meneHwuro
JUITMHBI MasITHUKA.

3. WM3mepsroT He MeHee 5 pa3 Bpems t TOro e uncia Konebanuid N. BeraucnsioT nepruos koeda-
HUU:

<t,>

T, =
n

B

[To popmyse BBHIYUCISAIOT 3HAYEHHE <J>.
5. JlaHHBIE PE3yNbTATOB U3MEPEHUH U BHIUMCIIEHUH 3aHOCST B TaOJIHILY.

Bonpocwt ons oonycka k pabome
1. Kakoga uenb paboTbI?
Uto Ha3bIBAETCS MATEMATUYECKUM MAsITHUKOM?
3. Bamummure hopMyny mepuojia KoieOaHHii MaTEMATHUYECKOTO MAasTHUKA U TIOSICHUTE BEIIMYUHBI,
BXOJsMIHE B Hee. [Ipn Kakux yCIIOBHUSX CIIpaBeiinBa 3Ta popmysna?

N

Bonpocul ona 3auumer pabomuol
1. Tlom neiicTBMEM KaKWX CHJI COBEPIACT TapMOHUYECKUE KOJICOaHHs MaTeMaTHIECKU MasiTHUK?
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2. Hcxons U3 3aKOHA COXPAHCHHUS MEXaHWYECKOW PHEPruu, moxydute auddepeHmaibHoe ypaB-
HCHUC IM'ApMOHHUYCCKUX KOHCG&HHﬁ MAaTCMaTUUICCKOTr 0O MasiITHUKA, IPUBCANUTC €TO PCUICHUC.

[Tpu KakKUX yCIOBHSX MAasTHUK OY/ET COBEpIIATh FapMOHUYECKHE KOIeOaHus?

BriBenute Gpopmyiy neproaa KonebaHU MaTeMaTHYECKOTO MasiTHHUKA.

»ow

dopMa OTYETHOCTH: OTUET IO JaOOpaTOpHON padoTe, BBHITOJHEHHBIH MO 00pa3ily, B COOT-
BETCTBUH C 3aJJaHHEM.
OcHoOBHas nuTeparypa
No 1, Ne2
JlomonmHuTEIBHAS JTUTEPATYPA
Ne 6, Ne 8.

JlabopaTopnasi paGora Ne 12

Duszuueckuiit MasMHUK

Lenv pabomul: SKCIEPUMEHTAIBHOE OMNPECIICHUE YCKOPEHUSI CUJIbl TSXKECTH METOAOM KoJjie-
Oanmii pU3MIECKOro MasITHUKA.

Tlpubopwl u npunaonesxcnocmu. yausepcaiabublii MmasTHUK DII-1, cexynmomep, TuHEHKa.

Tlopsaook evinonnenuss pabomul u 06PAbOMKA pe3yIbMamos usmepeHull

1) TloxBecuTh MAasTHHK Ha OMOPHYIO MPH3MY 7, OTKJIOHSIOT HA HEOOJNBIION yroJl U U3MEPSIOT
cexynnomepoM Bpems t1 30-50 momHbix konebanmid. OTBIT MOBTOPSIIOT HE MEHEe 5 pas.

2) OmnpenessioT Meproa KoneOaHui.

3) HaiiT monoxeHne neHTpa Macc MassTHUKA.

4) IlepeBepHyB MasiTHHK, IIOJBEIIMBAIOT €r0 Ha ONOPHYIO Mpu3My 9. BriOpaTh TO e 4ucio
KoJIeOaHUH N ¥, TOBTOPHUB OMBIT HE MEHEE 5 pa3, HaXOAAT nepuoa koiedanuii. [Ipu 3TomM u3mMepen-
Hbl€ 3Ha4YeHUs neproAoB 71 U T2 TOJDKHBI OTIMYATHCS He Oosiee ueM Ha 5%.

5) Beruucnsior cpenHee 3HaueHue <g=> .

6) OueHuBalOT a0COMIOTHYIO NOTPEIIHOCTh AQ pe3yibTara, UCXO0s U3 TaOIUYHOIO 3HAUYEHUS
VICKOMO# BETMUMHBI (ragn JNISI ITUPOTHI T. BpaTcka: QUrasn = 9,816 m/c?. Haiitn oTHOCHTENBHYIO TIO-
TPEIIHOCTS E.

7) Pe3ynbTaThl M3MEpEHUN U BEIUMCIICHUH 3aHECUTE B TaOIHILY .

Bonpocwt ons oonycka k pabome

=

KakogBa nenb paboTbI?

Uro Ha3biBaeTcs pusnueckuM MasTHUKOM? Kakoi MasiTHUK Ha3bIBaeTCsl 0OOPOTHBIM?

3. Bamummure dopmyny mepuoAa KoneOaHU (HPU3MUECKOTO MasTHUKA M TMOSICHUTE (PU3NYECKUIl
CMBICJT BeJIMYMH, BXOSAIUX B Hee. [Ipn KakuX ycIoBHAX cripaBeinBa 3Ta hopmyia?

4. Onumure pabouyro YCTaHOBKY U X0/ SKCIIEPUMEHTA.

N

Bonpocwt onsa 3auwumur pabomei
1. BeiBenute hopmyny aiis nepuoja kojaeOaHui (PU3NIECKOro MasTHUKA.
2. Tlomyunre muddepeHnmanpbHOe ypaBHEHHE TApMOHHYECKUX KOeOaHni (PU3MYECKOro MasiTHH-
Ka, IPUBEIUTE €T0 PELICHHUE.
Yro Ha3pIBaeTCA MPUBEACHHOMN NIMHON (U3HMUECKOTO MasiTHUKA?
Chopmynupyiite Teopemy llTeiinepa.

~w

dopma OTYETHOCTH: OTUET MO JTAaOOpaTOpHOW paboTe, BBHIMOIHEHHBIN MO 00pa3ily, B COOT-
BETCTBUH C 3aJaHUEM.
OcHoOBHas nuTeparypa
Ne 1, Ne2
JlononHuTeabHAs AUTEPATYPA
No 6, No 8.
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JlaGoparopHas padora Ne 13
Yuueepcanvnwiii masmuux

Llenv pabomul: SKCTIEPUMEHTATIBLHOE OIpPEAeNIEHHE YCKOPEHUsT CBOOOIHOTO MAJCHUS METOI0M
KoJIe0aHUI MaTeMaTHYecKoro 1 000POTHOTO MasITHUKOB.

Tlpubopol u npunaonesxcHocmu.
ycranoBka FPM-04.
4

10

:

s 2
Tlopsook evinonnenus pabomel u 06PabOMKaA pe3yibmamos usmepeHull
Onpedenenue yckoperusi c60O00H020 NAOEHUSI C ROMOWbIO MAMEMAMUYECKO20 MASMHUKA

1. HwxHuii KpoHIITEHH 6 BMecTe ¢ (OTOIEKTPUUECKUM JaTYNKOM YCTaHOBHUTE B HUXKHEH ya-
CTH KOJOHKH TaK, 4TOOBI JJIMHA MaTeMaTUUECKOro MasgTHHKA IT0 IKajie Oblia He McHee 50 cm. 3a-
TSHUTE BOPOTOK 5, GUKCUPYS (HOTORIEKTPUUECKHH JaTUMK B U30PAHHOM IOJIOKEHHH.

2. TloBopaunBas HUKHUH KPOHILITEHH, TOMECTUTE HAJ[ TATYNKOM MAaTEMAaTHIECKUN MasTHHK.

3. Bpamas Boporok 10, Ha BepxXHeM KPOHILUTEHHE YCTAHOBUTE JUIMHY MaTeMaTHYECKOro MasT-
HUKa, 00paTUB BHUMaHUE Ha TO, YTOOBI YepTa Ha IIapuKe OblIa MPOJOJKEHUEM YEPThI Ha KOpPITyce
(OTO3IEKTPUUECKOTO JaTUHKA.

4. OTKIOHHTE MaTeMaTHYECKHil MAITHUK Ha yron 4 — 5° 0T mooKeHus paBHOBECHS.

5. Haxwwure xknaBunry CbPOC.

6. Ilpu moxncuere n3mepurenem 30-50 konebGanuii Haxkmute kinasunry CTOIT (mpu 30 xoneba-
HUSX HaxkaTh npu uudpe 29, npu 50 xonedanusx — npu uudpe 49!). Usmepenus noBTopute HE Me-
Hee 5 pa3 71l OAHOTO U TOTO K€ YHcia KoleOaHuH.

7. Ompenenute cpeaHee apudpMeTUIECKOe 3HAUCHUE BPEMEHH 110 hopmyIie:

1 n
<t>—;;t[

rje N — KOJIMYECTBO BBIMOJHCHHBIX W3MEPEHHUH; ti — 3HAUECHHE BPEMEHH, MOTyYEHHOE B | — OM U3-
MEpPEHUH.

8. Ompenenute nepuoj 71 MaTeMaTHYECKOTO MasiTHUKA.

9. Tlo popmyie (113.9) onpenenure yckopeHHe CBOOOIHOTO TTAACHUS (1.

Onpeoenenue yckopeHus c60000H020 NAOEHUs.
¢ NOMOWBIO 0OOPOMHO20 MASMHUKA

1. TloBepHute BepxHuii kpoHmTeiin Ha 180°.

2. YcraHoBHUTE OOOPOTHBIN MasTHUK HAa HOXKe 14 kak ykazaHo Ha pucyHke 113.2,a.

3. OtkioHnTe MasTHUK Ha yron 4 —5° oT monmosenns paBHOBECHS.

4. Haxwmwure xnaBunry CbPOC.

5. Tlocne moacuera n3meputenem 30-50 konebanuit Haxxmute knasuiry CTOIL M3mepsitor He
MeHee 5 pa3 Bpems 30-50 konebaHui MasTHUKA.

6. Ompenenurte nepuoj Konedanuii 000POTHOTO MasATHUKA T>.

7. CHHUMUTE MasTHHK H, IEPEBEPHYB €ro, MOJIBEChTE Ha BTOPOM Hoxe 13 (cm. puc. 113.2,6).

8. HmxHuil KpOHIITEHH ¢ (OTOINEKTPUUIECKUM JATIYUKOM 6 MEPEMECTUTE TaK, YTOOBI KOHEI]
CTEp>KHs MasiTHUKA [IEPEKPbIBal CBETOBOH J1yd, MOCTYMAIOLIHUI OT JaMIIOYKH HA (POTOJATUHK.
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9. TIOBTOpHTE OIBIT COIIACHO MyHKTaM 3-5. Ompeenus nepuo konebanuii 72/, cpaBHuTE pe-
3yJIbTaT C TOJTY4YEHHOU BbIIIE BETMUYUHON 72. J{1s1 000pOTHOrO MasiTHUKA PAacXOKJICHUS B 3HAUCHU-
ax To u T2 He momKHbI npeBbiath 1%.

10. Ompenienute MPUBEACHHYIO UIMHY OOOPOTHOTO MasTHUKA L, MOJACUMTHIBAS KOJIUYECTBO
HAceueK Ha CTep)KHE MEKIy HOKaMHU, KOTOpbIe HaHECeHbI uepe3 Kaxabie 10 M.

11. TTo dpopmyme (113.10) onpenenure yCKOpeHHE CBOOOTHOTO MAIEHUS J>.

12. Ouennte oTHOCUTENBHYIO (E£) 1 aOCOMOTHYIO (AQ) MOTPENTHOCTH PE3YIbTATOB U3MEPECHUM
1o (opmysam, HOTy4eHHBIM AU} PepeHINATHHBIM METOJOM:
£+£+2£, Ag, =E,0;;

& T l T,
EZ_&ZZEJFAL AT,

= —+2—2%, Ag,=E,qQ,.
g2 T L T2 gZ 292

E=28_»

PesynbTaThl H3MepeHHii U BBIYUCICHUNA 3aHOCAT B TAOJUIIBL.

Bonpocwt ona oonycka k pabome
1. [ens paboTHI.
2. Yrto Ha3piBaeTcs (U3NYCCKHMM W MATEMaTHUYCCKUMH MasTHUKaMHU? Kakodl MasTHUK SBISETCS
000pOTHBIM?
3. Banummure dopmyny mepuoia KoueOaHUN (U3MUECKOTO MasTHUKA M MOSICHUTE (PU3NYECKUil
CMBICTT BXOJSIINX B HEC BEITUYHH.
4. Onwumute pabouyyro YCTaHOBKY U XOJ] 9KCIIEPUMEHTA.

Bonpocwt ona 3awumer pabomsi
1. BriBegute Qopmyny uid neproja Koiedanuit pu3nueckoro 1 MaTeMaTu4ecKoro MasiTHUKOB.
2. BrBenute nuddepeHnuanbHpie ypaBHEHUSI TAPMOHUYECKUX KojeOaHwid (PU3MYECKOro U mMare-
MaTHYECKOr0 MasiTHUKOB, IIPUBEIUTE UX PELICHUSI.
Urto Ha3bpIBaeTCs MPUBEACHHON JIMHON (PU3NUECKOT0 MasiTHUKA?
BeiBeniute pabouyro popmyiy /Ui onpesieneHust yCKOpeHUsl CBOOOAHOrO MaIeHHSL.
5. OlueHuTe NOrpenHOCTh METOI0B U3MEPEHNUST YCKOPEHUSI CBOOOAHOIO MaJIeHUs ¢ TIOMOILBIO Ma-
TEMaTU4eCKOro 1 000POTHOTO MasiTHUKOB.

dopMa OTYETHOCTH: OTUET MO JTAaOOpaTOpHON padoTe, BHIMOJIHEHHBINH MO 00pa3ily, B COOT-

BETCTBUU C 3a/laHUEM.

Hw

OcHoBHas nuTeparypa
No 1, Ne 2
JlononHuTenpHAS IUTEPATYypa
Ne 6, Ne 8.

JlabopaTopnasi paGora Ne 14
Onpeodenenue Koagduyuenma ynpyzocmu

L]env pabomul: 3KCIEpUMEHTANbHOE ONpesesieHne Ko uiueHTa CTalbHOU NMPY>KUHBI METO-
JIOM KoJIeOaHuH.

Ilpubopul u npunaonexcHocmu: TPYKUHHBIA MasTHUK, CEKYHIOMED,
Tpy3bl, TEXHHYECKHE BECHI.

Tlopsook svinonnenus pabomel u 06PAOOMKA pe3yIbmamos usmepeHuil

1. OmpenenuTh Maccy rpysa Mi B3BEIIMBAHUEM HA TEXHUYECKUX BECax.
2. HWcxons 3 30-50 moiHBIX KOJIeOaHH, OPEACITUTE TIEPHUOJT KoJIeOaHui Tpy3a
<t >
st
rae <ti> — cpemHee Bpems N MOJHBIX KojeOaHuil. Bpems t1 uameputs cekyngomepom. C naH-
HBIM TPY30M BpeMs t1 u3MepuTh HE MeHee 5 pa3 JJid OJHOrO M TOrO K€ YUCla KojieOaHui U
OIIPELIEIINTE CPEIHEE 3HAUCHUE BpeMEHH <i1>.
3. Tlo popmyre HaiiTh 3HaUeHHE KOAPHIHEHTa yIpyrocTH K.
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[To cMeleHHIo JIMHEHKH OTHOCUTENILHO YKa3aTessl, ONpPeAeIuTh YIHHEeHHEe Py uHbl All mox
JIEHCTBUEM BECa Ipy3a.

[To popmysne HalTH cpeaHee 3HAYCHUE Kypos.

OnbIT NOBTOPUTH MIPU APYTOM Macce Tpy3a M.

JlaHHBIE BBIUMCIICHUN U U3MEPECHUM 3aHECTH B TAOJIHILY.

Bonpocul onsa donycka k pabome
Kaxkona 1ienp paboTsi?
3anumute padouyro GopMyITy U MOSICHUTE BEIIMYUHBI, BXOJSIINE B HEE.
Onummre pabouyro yCTaHOBKY M XOJT IKCIIEPUMEHTA.

Bonpocwl ona 3awumer pabomsi
Onummre KoneOaHusl NPY>KMHHOTO MasiTHUKA.
BriBenute nuddepennuanbHoe ypaBHEHHE TAPMOHUYECKOT0 KOJIeOaHust Ui MPY>KUHHOTO Ma-
ATHUKA.
HanumuTe ypaBHeHHE rapMOHUYECKOTO KOJIeOaHUs MPYKUHHOTO MasiTHUKA U MOSICHUTE (DU3H-
YEeCKHUIl CMBICI BCEX BEJIUYUH.
JaiiTe onpeneneHne MUKINYECKON YacTOThI U epruoa KoJeOaHusl.
OT 4ero 3aBHCST LHUKIMYECKas: YaCTOTa U NEpUO KojeOaHus MPYKHHHOTO MasiTHUKA?
BriBeute padbouyro hopmyimy.
KakoB ¢usnuecknii cMbici koapduiueHTa ynpyroctu?
Kakue xonebanust Ha3bIBaroTCA CBOOOAHBIMU? BhIHY)1€HHBIMU?

dopma OTYETHOCTH: OTUET MO JTaOOpaTOpHON padoTe, BBHIMOJHEHHBINA MO 00pasily, B COOT-

BCTCTBUH C 3a/ITaHHUECM.

OcHoBHast TuTepaTypa
Ne 1, Ne2
JlononHuTeNbHAS TUTEPATypa
Ne 6, Ne 8.

Jladoparopnasi padora Ne 15
Onpedenenue ckopocmu 36yKa 8 6030yxe MemoooM pe3oHanca

lle]lb pa60mbl: O3HAKOMIJICHHEC C PE30HAHCHBIM METOA0OM ONIPCACIICHUSA CKOPOCTHU 3BYKaA.

Ilpubopwsl u npunadnexcnocmu:
MeTaJuIn4yeckas TpyOKa ¢ MOABMKHBIM MOPIIHEM, 3JIEKTPOHHBIN ocuuiuiorpad,
3BYKOBOM T'€HEpaTop, M3MEpUTENIbHas JIUHENKa, MUKPOQOH.

Ilopsaodok evinoanenus pabomol u 06paOOMKA pe3y1bmamos IKCHepUMeHma

1. Bxmouuts rerepatop 1'3-102 B cets, IIpenBapurensHo cieayeT ycTaHOBUTh PyYKH Ha Ia-
HEJlM TeHepaTopa: «MHOXKUTEIb YacTOT» — B MojiokeHue 10, «peryanupoBKa HapsKEeHUsD» —
B KpaiiHee sieBoe noioxkenue S0.

BxuttouaroT B ceTh ocuuiuiorpad..

3. MeaneHHO U paBHOMEPHO OTOJIBHTAETCS MOPIICHb OT TenedoHa Mo mIkaie, HAaHECCHHOW Ha
IITOKE, TIOCJIEIOBATEIFHO OTMEYAIOT M 3aITUCHIBAIOT MOJOXKEHUS li, TpH KOTOPBIX CHTHAJT Ha
9KpaHe ocLuiorpada MaKCUMaJlbHO YCHIIUBAETCA.

Beruncnsiercs paccrosiaue ol = li+1 — li. Cnenyer HaiiTu He MeHee nsATH 3HaUeHHH O |.

[To ¢opmysie BBIYMCISIOT AJUHY 3BYKOBOW BOJIHBI JJISI KaXJIOTO U3 OINBITOB, BEIYUCISAIOT
(ha30BYI0 CKOPOCTh PAaCIPOCTPAHEHUS 3ByKa

6. Haxoamar cpeiHIO CKOPOCTh 3BYyKa U MOJCYUTHIBAIOT a0CONMIOTHYIO U OTHOCHUTENIBHYIO T10-
TPENIHOCTH Pe3yNIbTaTa, UCXOs U3 CPEHEr0 3HAUCHUSI HCKOMOW BETMYHHEI.

N3mepenus nosropstoT npu yactore 2000 I'm.

8. PesynmbTaThl H3MEpEHMIA U BBIYUCIICHUN 3aHOCAT B TAOJIHUILY.

N

ok

~

Bonpocul onsa donycka k pabome
1. KakoBa 1iesib paboTh1?
2. OnuImTe MEeTO]T HaXOXKIACHUS JIJTMHBI 3BYKOBOM BOJIHBI B paboTe.
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3. 3anummTe GopMyITy A ONPEACIICHUs] CKOPOCTH 3BYyKa B padoTe.

Bonpocul ona 3auumer pabomul

1. UYro Ha3wIBaeTCs MexaHWUeckoi BoiHOWM? Kakas BoyHa siBisseTcs npoaoiasHoi? lomepeu-
HOM?
[TonyuuTe ypaBHEHHE TUIOCKON OCTYIIECH BOJIHBI.
Uro Ha3pIBaeTcs MHTEPPEpEHIINEH BOTH?
BriBenuTe ypaBHeHHE CTOSUEH BOJIHBL.
Yro Takoe My4yHOCTb, y3€J1 CTOSIYEN BOJIHBI?
Kaxumu cBoiictBamMu 0071a/1at0T MEXaHUYECKHUE BOJIHbI?
Urto Ha3bIBaeTCs 3ByKOM?
OT 4ero 3aBUCUT CKOPOCTh PAaCHpPOCTPAaHEHUS 3ByKOBOW BOJHBI B TBEP/BIX, KHUAKHX, ra30-
00pa3HbIx BemecTBax? BeiBequte ee.

9. BsIBeauTe HEPTUIO U UHTEHCUBHOCTDH OETyIlEel BOJIHBI.

10. Yro Ha3zwiBaeTcs BBICOTOM 3ByKa? OT 4ero 3aBUCUT IPOMKOCTh 3ByKa?

11. Yro Ha3zwiBaeTcs uHGPa3ByKoM, yiIbTpazBykoM? Pacckaxure 00 UX MPUMEHEHHUH.

NGO~ WND

dopMa OTYETHOCTH: OTUET IO JaOOpaTOpHON padoTe, BBHIOJIHEHHBINH MO 00pasily, B COOT-
BETCTBUU C 33IaHUEM.
OcHoBHast TuTeparypa
Nel,Ne2
JlononHuTenpHas IMuTeparypa
Ne 6, Ne 8.

Jlaboparopnasi padora Ne 16
H3yqeﬁue 2A306blX 3dKOHO6

Llenv pabomul: W3ydeHUE ra3oBbIX 3aKOHOB;
IpoBepka ypasHeHus Kianelpona.

Ipubopwsl u npunadnexcnocmu: Koida ¢ TepPMOMETPOM, BOJSTHON MaHOMETP,
CTaKaH C BOJOM, DJIEKTpUUECKasl MITUTKA CO IITATHBOM.
Tlopsoox evinonnenuss pabomul u 06pabOMKA pe3yIbmMamos usmepeHull

1. Bo3ayx B 3aKpbITOH KOJIOE HArpEBAIOT OT KOMHATHOU Temrepatrypsl 10 40 — 50 °C  u uepe3
Kkaxzabie 4 — 6 °C, B 3aBUCHMOCTH OT LIEHBI JITICHHUS] TEPMOMETPa, (PUKCHPYIOT MO MIKaJle MAaHOMET-

pa 3Hauenus hy, hy, hs, ..., hy coorBercTBytOmHKEe Temneparypam T1, T2, T3, ..., Tn . JlanHbIe u3Me-
peHuil 3aHECTH B TaOJIUILY .
2. Tlo dbopmynaM BBIUUCISIIOT 3HAUYEHUS AAaBIEHUH p1, p2, P3, ..., Po 1 00bemoB V1, V2, V3, ...,

Vh, cooTBeTcTBYIOmMMUE Temmneparypam 11, 12, T3, ..., Tn .
3. Hcnonb3ys BbIpaKEHUsl OCYIIECTBIISIOT NMpOBEpKYy 3akoHa Kiameiipona. Pe3ynbraThl BbI-
YHUCIIEHUH 3aHECTH B TaOJIUILY

Bonpocuwl ona donycka k pabome
Chopmynupyiite 11€1b pabOTHI.
JlaiiTe mOHATHE UIICATIBHOTO Ta3a.
OnuimTe yCTaHOBKY M MOPSIOK BBITIOJHEHUS paOOTHI.
3anumute padouyro Gopmymy A MpoBepKkU ypaBHeHUs KianelipoHa U mosicHUTE ee.

PN E

Bonpocwt onsa 3awumvr pabomei

1. TlosicuuTte, moyemMy M3ydas MOBEIECHHE PEaJbHBIX Ta30B, Mbl YaCTO IMOJIb3YEMCS MOJEIbIO
AaeanbHOro raza?

2. 3anuiiute OCHOBHOE YPaBHEHHE MOJIEKYISPHO-KUHETUYECKON TEOpUM MJI€aJTBbHOTO rasza U
MOSICHUTE €r0.

3. JlaiiTe moHsATHE MOJS BEUIECTBA, KaK PACCUUTHIBAETCS KOJIMYECTBO MOJIEH HIE€AbHOIO rasa,
YHUCIIO MOJIEKYI raza’?

4. Copmynupyiite 3akoHBI HeANBHOTO ra3a. [IpuBenure rpaguxu u3orepm, u3odap, U30X0p.

5. Ucnonb3ys ypaBHeHue KianelipoHa, BEIBEIUTE U MOSICHUTE YPaBHEHUE.
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6. IlosicanTe pU3MUIECKUI CMBICI TA30BOM OCTOSIHHOM R.
7. YTO Ha3bIBAETCS TEPMOJIMHAMUYECKUM IIPOLIECCOM?

dopMa OTYETHOCTH: OTUET IO JaOOpaTOpHON paboTe, BBHITOJHEHHBINA MO 00pa3ily, B COOT-
BETCTBUU C 33IaHUCM.
OcHoBHast TuTepaTypa
No 1, Ne2
JlononHuTeNbHAS TUTEpATypa
Ne 6, Ne 8.

JlabopaTopnasi paGora Ne 17
Onpedenenue OUHAMUYECKOTU 8A3KOCMU ICUOKOCIU NPU CTIOUCOM MeYyeHUU no y3Kot mpyoke.

Lenv pabomul: 3KCHIEPUMEHTAIBHOE ONpeeeHre KO3(QUIMEHTa JUHAMUYECKOH BSI3KOCTH BOJIBI
IpU JIAaMUHAPHOM TEYEHHH XHIKOCTH 4epe3 KanWULIPHYI0 TPYOKy C LeNbio
pa3BuTH y 00y4aromuxcs NpoQecCHOHANBHBIX KOMIIETCHIUH, MPUOOpPETEHUs
HaBBIKOB TEOPETHYECKOTO M IKCIIEPUMEHTAIFHOTO HCCIIEIOBAaHUS, PabOTHI C
JUTEPATypOil U HABBIKOB paOOTH B KOMaH/IE.

IIpubopul u npunadnexchocmu.: COCyH ¢ BOAOH, KamWLIspHAas TPyOKa,
MEpPHBIN CTaKaH, CEKyHJIOMEp, H3MepUTEeIbHAs JTUHEHKA.

Ilopsiook svinonnenuss pabomuvl 1 06pabOMKA pe3yIbmamos usmMepeHull

1. JIunelikoii ©3MEPSIFOT BBICOTY YPOBHS JKUAKOCTH N1 B COCyie OT MOBEPXHOCTH

2. OnyckaroT TpyOKy CBOOOIHBIM KOHIIOM B MEPHBIM CTakaH, OJHOBPEMEHHO BKJIIOYAIOT CEKyH-
JIOMEp U U3MEPSIOT BpeMms t, B TeueHue KOTOpOro yepe3 TpPyOKy B CTaKaH MEPETEKAeT KHUAKOCTh
oovemom 0,1- 0,2 nutpa

3. V3MepstoT BBICOTY YPOBHS JKUAKOCTH B cocyzie N2 ociie BHITEKAHUS M BBICOTY KOHIIA TPYOKH
h Ha/1 MTOBEPXHOCTBIO CTOMKH.

4. OnbIT NOBTOPSAIOT 5 pa3 Juid OJHOTO U TOTO K€ 00beMa JKUIKOCTH. Pe3ynbTaTsl u3MepeHuit
3aHecute B Tabauiy. [lo popmyie paccunraiite 3HaueHne K03 puimeHTa AMHaAMUYECKOM BSI3KOCTH

(n) , noncraBus cpennee apudMeTHIECKOE 3HAUCHAE BpeMeHH (t) .

5. Haiigute abconoTHYI0 A7) 1 OTHOCUTENIbHYIO E MOTPEIIHOCTh pe3ynbTara, UCXOMsS U3 Tao-

JIMYHOTO 3HAYEHMSI HICKOMOM BEITUYNHEI A?] = |77 /.

Bonpocwt ons oonycka k pabome
1. Chopmynupyiite 1ieiab paboThI.
2. Yro Ha3piBaeTcs KOAP(HUIUEHTOM JTUHAMHUYECKOH BS3KOCTU?
3. Onummre pabovyro YCTaHOBKY M XOJ SKCIIEPUMEHTA.
4. 3anumute padouyro Gpopmyiny U HoscHUTE GU3NYECKUN CMBICH, BXOASIINX B HEE BEJIHUHMH.

Bonpocul ona 3auumer pabomul
1. O0bsicHUTE BOBHUKHOBEHHUE BSA3KOCTH B KHUJAKOCTAX U 3anuiute popmyny HeioToHa.
2. [Tosicaute prznyeckuii CMbICT KOAPPHUIMEHTA BA3KOCTH 7] U OT Y€ro OH 3aBUCHUT?
3. HazoBute Bujpl TeueHus BsA3KOH xkuakoctu. Hanmummure popmyny PeitHonbaca s redenus
KUIKOCTH B KPYTIIOH TpyoOe.
4. Beienute popmyny Ilyaseiins u uccnenyiire ee.

3aoanus ona camocmosamenbHou pabomi:

1. TIpopaboTaTh peKOMEHIyeMble UCTOUHUKH, OCHOBHYIO M JOIOJHUTEIBHYIO JUTEPATYPY
10 U3y4aeMOMY BOIIPOCY C IENbI0 YIITYOJICHUS, CHCTEMAaTH3aIliU U PaCIIUPSHHS TIOJydeHHBIX 3Ha-
HUM.

2. OTBETUTH HA KOHTPOJIBHBIE BOMPOCHI IS IOMTYCKa K JJaOOpaTOpHOU padoTe.

3. IloAroTOBUTHCS K TPEHUHTY B MQJIBIX IPyIIax.
PexoMenaanuu 1o BBIOJHEHUIO 33JaHUI U MTOATOTOBKE MPAKTUYECKOMY 3aHSATHUIO: MPOpabOTKa
JIEKLIMOHHOI'0 MaTepuaia, OCHOBHOM U IONMOJIHUTEIbHON TUTEepaTypbl. KOHCIIEKTHpOBaHUE IPOYHU-
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TaHHBIX JINTEPATYPHBIX UCTOYHUKOB. [loAroTOBKA K yYacTHIO B TpEHUHTE B (hopmare Mayoi rpyr-
TbI, HATIPABICHHOTO HA 00CYKIEHUE MTOBEICHUS BS3KOM KHUIAKOCTH, BOSHUKHOBEHHS BI3KOCTH B
KHUJKOCTSX, BUJIbI TEUCHHUSI BSI3KOM KHUJIKOCTH.

dopma OTYETHOCTH: OTUET 1O JTAOOpaTOpHOW paboTe, BBHIMOJHEHHBINA MO 00pa3ily, B COOT-
BETCTBHHU C 33JaHUEM.
OcHoBHast uTeparypa
Nel, Ne2
JlononHuTenpHas IMreparypa
Ne 6, Ne 8.

JlaGoparopHasi padora Ne 18
Onpeoenenue gsazkocmu dxcuokocmu memooom Cmoxca

Llenvy pabompl: SKCIIEPUMEHTAIBHOE OIpeneieHre KodPGUIUeHTa TUHAMHYECKON BSI3KOCTH
BOJIBI TIPY JJAMHHAPHOM T€YCHHUHU KHUJIKOCTH Yepe3 KaUUIIPHYIO TPYOKy.

IIpubopuvl u npunadnesxicnocmu: cOCyJl C BOAOH, KanuyusipHas TpyOKa, MEpHBbII cTakaH,
CEKYHJOMEpP, U3MEPUTEIIbHAS JIMHEWKA.

n

e 7 - - S - e

Tlopsook evinonnenus pabomel u 06PabOMKaA pe3yIbmamos usmepeHull

1. JIuneiikoi U3MEPSIOT BBICOTY YPOBHS KUAKOCTH N1 B cocyme 1 0T MOBEPXHOCTH CTOMKH 5.

2. OnyckaroT TpyOKy CBOOOJHBIM KOHIIOM B MEpHBIN cTakaH 4, OMHOBPEMEHHO BKIIIOYAIOT Ce-
KYH/IOMEpP U U3MEPSIOT BpeMs I, B TeueHue KOTOpOro uepe3 TpyOKy B CTakaH MepeTeKaeT KHUIKOCTh
oovemoM 0,1- 0,2 mutpa (no ykazanuro npenooasamerns).

3. 3MepsItoT BBICOTY YPOBHS JKUAKOCTH B cocyze N2 mociie BHITEKaHUS M BBICOTY KOHIIA TPYOKH
h Ha/1 MTOBEPXHOCTBIO CTOMKH.

4. OnbIT NOBTOPSAIOT 5 pa3 Juid OJAHOTO U TOTrO ke 00beMa KUJIKOCTH. Pe3ynbTaTsl M3MepeHuit
3aHEeCcHUTe B TaOIUILy.

5. Beraucaure cpennee apupmMeTnyecKoe 3HaUeHNE BPEMEHHU:

n
)= G+ttt t, ;t‘
n n

(t

r7ie N — YHCII0 H3MEPEHHUIA.
6. Ilo popmyne paccunraiite 3Ha4eHHe Kod(PHUIMEHTa IMHAMIYECKOH BI3KOCTH (77) , IIOZCTa-

BUB CpeJHee apu(pMeTHUeCKoe 3HaUeHHUE BPEMEHU <t> 3navenue paguyca R u mmmnabl | TpyOKu

CIPOCUTE Y MpenoaBaTes Win y JadopaHTa.
7. Haiigute abcooTHYI0O A7) U OTHOCUTENIbHYIO E MOTPElIHOCTh pe3ynbTara, UCXOsS U3 Tal-
JIMYHOTO 3HAYEHUsI NCKOMOUW BeuuHbI (cM. Tabut. 203.2):

, £=27100%.
"

An=|n-n,.,,

Bonpocwt ons oonycka k pabome

1. Chopmynupyiite nenab paboThI.
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2. YUto Ha3zwiBaeTCs KOAGOUIMECHTOM TUHAMUYECKON BSI3KOCTH?
3. Onummre pabo4dyro YCTaHOBKY M XOJT SKCIIEPUMEHTA.
4. 3anumure pabouyio GopMyny U MOSICHUTE (PU3MUECKUIA CMBICI, BXOSIINX B HEE BETUUHH.

Bomnpocs! 1uis 3amuTel paboTh

1. OOBsicHUTE BO3HMKHOBEHME BS3KOCTH (BHYTPEHHEIrO TPEHHs) B KHMIKOCTAX M 3alUILUTE
dbopmyny HeroToHa.

2. [TosicHute puznueckuii cMbICI KOAPPHUIMEHTA BI3KOCTU 77 U OT Y€ro OH 3aBUCHUT?

3. HazoBute Bupl TeueHus BsA3KOH xuakoctu. Hamummre popmyny PeitHonbaca s tedenus
XKHUJIKOCTH B KpYIJIoi TpyOe.

4. Beisenute popmyny Ilyaseiins u uccnenyiire ee.

5. BeiBenute pabouyro dhopmyiy.

dopMa OTYETHOCTH: OTUET MO JabopaTOpHOM padoTe, BBHITOJIHEHHBIH MO 00pa3ily, B COOT-
BETCTBUU C 33IaHUEM.
OcHoBHast TuTeparypa
Nel,Ne2
JlononHuTenpHas IMuTeparypa
Ne 6, Ne 8.

JlabopaTopnasi pa6ora Ne 19
Onpeoenenue omuowieHus menioemKocmeti 6030yxa npu NOCMOAHHOM 0a61eHUU
U NOCMOSIHHOM 00beme
Llenv pabomuwi: onpenenuts MeTonoM Kiiemana-/le3opma oTHOIIIEHHE TEIJIOEMKOCTEH BO3TyXa
MIPH MIOCTOSIHHOM JIaBJICHUH U MTOCTOSIHHOM 00beMe.

Ilpubopul u npunaonexcnocmu: CTEKISTHHBIA 0autoH, Hacoc KoMoBckoro,
U—o0pa3Hblil BOJSHOW MaHOMETP, COSAMHUTEIbHBIC IINIAHTH

Tlopsoox evinonnenuss pabomul u 06pabOMKaA pe3yIbmamos usmepeHull

1. IIpoOkoii mepeKpbITh OTBEPCTHE B KPBILIKE OalIOHA U OTKPBITh KpaH, COSIUHSIONINI Oa-
JIOH C HACOCOM.

2. Bpamas pykosTKy Hacoca, HaKauMBaIOT BO3JyX B OaJUIOH Tak, YTOOBI Pa3HOCTh YPOBHEH
XKHUJIKOCTH B TpyOkax U-o0pa3Horo manomerpa cocraBuia 25 — 30 cm.

3. Tomoxnare 2-3 MHH. TIOKa XHJIKOCTh HE TIEPECTAHET MEepeTeKaTh U3 OJHON TPYOKHM MaHO-
MeTpa B Apyryto. Ilo mikane MaHomeTpa M3MEpbTE YCTAHOBUBILIYIOCS B KOHIIE M30XOPHOTO pas-
HOCTh YPOBHEH KHUIKOCTH B 000MX KOJICHaX MaHoMeTpa hi.

4. Ha 2-3 cexyHJbl BBIHUMAIOT MPOOKY B KpBIIIKE OAlJIOHA U BBIMYCKAIOT U3 HETO YacTh BO3-
nyxa. Bepkaas 1-2 MUH. TTOKa ra3, OXJIXACHHBIM MPU auadaTHYeCKOM pacUIupeHUH, HarpeeTcs 10
KOMHATHOI TeMIeparypbl, H3MEPSIOT Pa3HOCTh YPOBHEH KHUIKOCTH B KOJIeHaX MaHoMmerpa h2 B
KOHIIE M30XOPHOT0 HarpeBaHUsI

5. Tlo ¢popmyne BeuuCIAIOT 3HaueHue . OnbIT noBTOpSitOT 8 — 10 pas,

6. BpruucnsoTr abcoMoTHYI0 Ay M OTHOCUTEIBHYIO £ MOTpeIHOCTH
7. JlaHHBIE PE3yaBTATOB U3MEPEHUH U BHIYMCIEHUHN 3aHECUTE B TaOIHILY.

Bonpocul onsa donycka k pabome
1. Kakoga uenb paboTsI?
2. OnumuTe yCTPOHCTBO paboveil yCTaHOBKH M X0 AKCIIEPUMEHTA.
3. Kakoit npouecc Ha3biBaeTcs aguadaruueckum? Kakue yciaoBUsi COOTBETCTBYIOT OCYIECTB-
JICHUIO aInabaTUYECKOTO MpoIlecca Ha JaHHON yCTaHOBKE?

Bonpocul ona 3auumer pabomul
1. Yto Ha3BIBAIOT yJEIHHOMN TEMJIOEMKOCTHIO BemmecTBa? MosipHON TertoeMKocThio? Kakas
CBSI3b MEXIY HUMHU?
2. CdopmymupyiiTe nepBbIid 3aKOH TEPMOTNHAMUKH.
3. Uemy paBHBI MOJISIPHBIE TETNIOEMKOCTH UJICAIBHBIX Ta30B MPU U30MpoIeccax?
4. Jlokaxwute, uto Cp > Cy.
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[Tomyuute ypaBHenue [lyaccoHa miis aquabaTHYIECKOTO TIpoIiecca.
Uto Ha3bIBACTCS YHCIOM CTETeHEeH CBOOObI?
7. 3anuimmure BbIpaXeHHE sl BHYTPEHHEN SHEPrUH UCAIbHOIO Ta3a U MOSICHUTE €ro.

o

dopma OTYETHOCTH: OTUET 1O JTAOOpaTOpHOW paboTe, BBHIMOJHEHHBINA MO 00pa3ily, B COOT-
BETCTBHHU C 33JaHUEM.
OcHoBHast uTeparypa
Nel, Ne2
JlononHuTenpHas IMreparypa
Ne 6, Ne 8,

JlaGoparopHasi padora Ne 20
H3yyenue sanexkmpocmamuuecko2o nois

Llenv pabomul: TONYYUTH paclpeiesieHUe MOTeHIMAaNa sl Pa3INYHbIX KOHPUTypaluil J1eKTprye-
CKHX I0JIeH, MOJEIHPYEMBIX C TOMOILBIO 3JIEKTPOIUTUUECKON BaHHBI.

Ilpubopvl u npunadnexicHocmu: ICTOYHUK TTUTAHUS, OCIIILIOTpad,
BaHHA C 3JICKTPOJIMTOM, HAOOP IEKTPOJIOB.

Tlopsook evinonnenuss pabomul u 06pabomKa pe3yibmamos usmepeHul

1. CoOpatb cxemy

2. Ha nucre MustumMeTpoBoii Oymaru BbeIOpaTh MaciiTald U 3aroTOBUTH CETKU JUIS KaXJOW Ia-
pBI 2IIeKTPoAOB A 1 B B cOOTBETCTBYIOIEM MacIITade.

3. YcTaHOBUTH IBMKOK IOTeHIIMOMeTpa R Ha 1-e nenenue.

4. Ilepemenatb 30H10BBIN 31eKTpo] C( cM. puc.3) B BaHHE 10 T€X HOp, IIOKa BEpTUKAJIbHAs
JMHHUS Ha 3KpaHe ocuuiuiorpada He coxMmercs B TOUKy Ha 3aroToBiieHHYI0 KOOPAMHATHYIO CETKY
HAHECTH KOOPJMHATHI NoJ10KeHus 30012 C.

5. He menss nonoxeHus ABMKKa noreHuomerpa R, Haiitu eme 9-10 Todek ¢ TakuM xe Mo-
TeHuanoM ¢@. CoelMHUTh HallIeHHbIE TOUKH JIMHUEH, 3TO U OyAET SKBUIOTEHI[MAJIbHAS JTUHHUSL.

6. OnpenenuTh NOTEHIMAT M HaNpsHKEHHOCTh MOJs B 4-5 MPOM3BOJIBHO BHIOPAHHBIX WM 3a-
JAaHHBIX MPENo/iaBaTeIeM TOUKaxX JJIs OJTHOTO U3 CMOJIEIMPOBAHHBIX MOJIEH.

7. TlonyueHHsle pe3ynbTaThl 3aHecTH B Tabnuity. Hag Tabauueit cienyer ykasaTh, A KAKOTO
0JIs1 IPOBOAMIIUCH U3MEPEHMUSL.

Bonpocul ona donycka k pabome

1. KakogBa 1iesb paboThb1?

2. YUto B cebst BKIIIOYAET MOHATHE JIEKTPOCTATUYECKOT0 MOJIs?

3. I'padmueckn m300pa3zuTe AIEKTPOCTATUIECKOE TIOJIE B CIIydae OJUHOYHOTO 3apsijia, OIHOU
3apsKEHHON TUIOCKOCTH.

Bonpocwt onsa 3awyumer pabomei

1. Maiite onpeneneHue 3EKTPOCTATUYECKOTO MOJIS.

2. HazoBuTE OCHOBHBIC XapaKTEPUCTHKH DJIEKTPOCTATHUECKOTO TOJIS U WX CIMHHIIBI H3Mepe-
HUSL.

3. Uro Ha3pIBaeTCS CHIIOBOM JIMHUEH AJIEKTPOCTATUIECKOTO TTOJIS?

4. JlaiiTe onpeneneHue HapspKeHHOCTH E 1 moTeHmana ¢ 3JeKTpoCcTaTHUeCKOro MmoJisl.

5. IlpuBenute npumepsl pacuera E u ¢ ais Touedynoro 3apsiaa.

6. Uto Ha3bIBaeTCs pa3HOCThIO MoTeHnuanoB? [IpuBeaure mpuMepsl pacyera pa3sHOCTH MOTEH-
[IMAJIOB MEXy IBYMS 3apsSKEHHBIMU TUIACTUHAMM.

7. Haiinure cBsizb Mexay E u .

8. [laiite aHammM3 pe3yIbTaTOB UCCIEIOBAHUN DIIEKTPOCTATHIECKOTO TTOJIS.

9. KaxoBbl Bamm kputudeckue 3ameyanus 1o JaHHOH pabote?

10. Chopmymupyiite Teopemy ["aycca mist BekTopa E.
3aoanus ona camocmosamenbHoU pabomi:

[TonroToBUTHCS K pa300py KOHKPETHBIX CUTYAIIHH.
Pexomenoayuu no evinonnenuio 3a0anuii U NOO20MOGKe NAOOPAMOPHOMY 3AHAMUIO!
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npopaboTKa JEKIIMOHHOTO MaTepuana, OCHOBHOM W JOMOJHUTEIbHOU JuTepaTypsl. [loaroroska k
y4acTUI0O B TPEHUHTE, HANpPABIEHHOTO Ha pa300p KOHKPETHBIX CUTyallui:  pacmpeeeHue
MOTEHLIMala B PA3IMYHBIX KOHOUTYpALUIX SJIEKTPUUYECKUX IOJIeH, MOAETUPYEMBIX C MOMOUIbIO
ANEKTPOIUTUYECKON BaHHBI.

dopMa OTYETHOCTH: OTUET IO JTAOOpPATOPHON padoTe, BBHIOIHEHHBIM MO 00pa3ily, B COOT-
BETCTBUH C 3aJJaHHEM.
OcHoOBHas nuTeparypa
No 1, Ne2
JlomonmHuTEIBHAS JTUTEPATYPA
Ne 4, No 7, Ne 8.

JlabopaTopnasi paGora Ne 21
Onpeodenenue emkocmu konoencamopa c nomowwto C-mocma Yumcmona

Lenv pabomul - n3yuenne padotel C-mocTa YUTCTOHA U ONIPEIEIIEHUE EMKOCTH
KOHJICHCATOPOB; ONPEICICHHE EMKOCTH KOHJICHCATOPOB MPH UX
MIOCJIEIOBATEIEHOM U TApAIJIEIbHOM COSAMHEHUSX.
Tlpubopol u npunadnexcnocmu: HAOOP KOHIACHCATOPOB HEU3BECTHON EMKOCTH,
Mara3uH €eMKOCTH, PEOCTaT, UCTOYHUK MUTAHUS, OCIHLIOrpad

Tlopsook evinonnenus pabomul u 06pabOMKaA pe3yibmamos usmepeHull

1. Cobpatb cxemy

2. V3MepuTh BeJIMYMHY HEU3BECTHOM eMKOCTH. JlJIsl 3TOro JBMXKOK MOTEHLIMOMETPA YCTaHO-

BUTH BOJIM3M CEPEIUHBI IIKAIBI M TOI00POM BETMYUHBI EMKOCTH Mara3uHa U KOPPEeKTHPOB-

KO 10JIO’KEHMsI IBMKKA TOTEHIIMOMETPA YPAaBHOBECUTh MOCT, T.€. JOOUTHCS Ha SKpaHE OC-

uutorpada oopanieHus BEpTUKATLHOW TUHUH B TOUKY.

BennunHy Hen3BeCTHONW €eMKOCTH pacCyuTaTh Mo hopmyIie.

Bwmecrto Cx1 noaxmounts Cx2 M USMEPUTH €0 BEIUYUHY

5. B xauectBe Cx NOAKIIOUUTH OOYEPETHO COEMHEHHBIE MTOCIIEI0BATENbHO U MapauieabHo Cxi
1 Cxo ¥ IPOBECTH N3MEPEHUS IO ITYHKTY.

~ow

c,-C
6. Ilo (bOpMyJIaM Cnap-: CX] + CX2 ) Cnocn. = 1 Tx2
Cxl + Cx2

7. PesynbraT n3MepeHuil 3aHECTH B TaOJIUILY.

Bonpocwt ons oonycka k pabome
. KakoBa niens paboTs1?
. OOBsICHUTE NPUHLIUIT IEHCTBUS N3MEPUTETHHON MOCTOBOM 1IETIH.
. Ilouemy B nanHOM paboTe cxema MUTaeTcs IePeMEHHBIM TOKOM?
. OnieHuTe MOTpenIHOCTh U3MEPEHUS MIEKTPOSMKOCTEH.

A wWDNE

Bonpocul ona 3auumer pabomul
. UTo Ha3bIBaeTCS AJIEKTPOEMKOCThIO KOHJIeHcaTopa?
. BeiBeniute ycnosue paBHoBecust C-MocTa YUTCTOHA.
3. BeiBeaute (hopMyIibl 3J1EKTPOEMKOCTEH MIIOCKOT0, c(hepruuecKoro U MIIMHIAPUYECKOTo KOH-
JIEHCATOPOB.
4. HapucyiTe 3JeKTpHUYECKYIO IEMb MOCIEI0BATEIBHOTO U MAPAJIIETLHOTO COCTUHEHUS KOH-
JICHCATOPOB U MOIY4UTE (POPMYIIBI HIIEKTPOEMKOCTEN 3TUX COCTUHEHUH.
®dopma OTYETHOCTH: OTUET MO JJabopaTopHON padoTe, BBHIOJHEHHBINA M0 00pasily, B COOT-
BETCTBUU C 3a/laHUEM.

N —

OcHOBHas uTeparypa
No 1, Ne2
JlomonHuTeNbHAS TUTEPATypa
Ne 4, No 7, Ne 8.
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Jladoparopnasi padora Ne 22
H3mepenue senuuunsl 1eKmpuyecko20 COnpomusieHus ¢ nomowvio R mocma Yumcmona

Lenv pabomur.
1. WMsyuenue npuHImna padoThl U3MEPUTEIBHON MOCTOBON CXEMBI.
2. OmnpeneneHue BeIMYUHBI COIPOTUBIICHHS JBYX POBOJHUKOB U BEIMYUHBI COIIPOTHUBIIE-
HUS [IPU UX [OCIEA0BATEIBHOM U NTApaJIIEIbHOM COCIUHEHUH.

Ilpubopvl u npunaonexcnocmu.
peoxop, HabOp PEe3UCTOPOB C HEU3BECTHBIMU COMPOTUBIICHUSMU,
MarasuH COIPOTHBIICHUH, MIJUTMBOJIETMETP, HCTOYHHK ITOCTOSTHHOTO TOKA.
Topsadok evinonnenus pabomol u 06pabomra pe3yibmamos usmepeHull

W3mepeHune BeTUYMHBI COTPOTUBIICHUS JIBYX MPOBOJHHUKOB, @ TAKXKE OOIIETO COMPOTUBIICHUS TIPU
WX MOCJICJIOBATEILHOM U TIapaJUIeTIbHOM COCIMHEHUSX.
1. CoOpartb cxemy.
2. V3mepuTh BeIMYHUHY CONPOTUBICHHS RX1, a Takke MOCIeAYIONNX conmpoTuBieHnid [ToBTo-
PUTb U3MEPEHUS IPU |, <, U || > 1,,

3. H3mepsiemast Bemu4rHA CONPOTUBIICHUS ONpeaensercs mo popmyse R, =R

&

Bxarounts B e Ryxz BMecTo Rx1 ¥ U3BMEPUTH €ro BETMYHHY.
5. HM3mepuTh BEIMYHUHBI COMPOTUBICHUH TTOCIICIOBATEILHOTO U MapaJICIIBHOTO COSAMHEHUIN
Rx1 1 Ryx2, BKIIFOYaeMbIX BMECTO Ry

6. Ilo popmymam Rr - Ry+R, M 5 _ Ra'R, PACCUMTATh 3HAYCHHS BEIUINH CONPOTHBIIC-
nap Rxl + sz

X-noci

HUU
7. Pe3ynbpTaT U3MEpeHU 3aHECTH B TAOIHILY

Bonpocwt ons oonycka k pabome
1. HazoBure 11enb paboThlI.
2. KakoB nmpuHIMT neficTBUS MocTa YUTCTOHA?
3. I3MeHuTCs 1 yCIIOBHE PaBHOBECHUSI MOCTA, €CJIIU TallbBAHOMETP U UCTOYHUK TOKA IIOMEHSTh
MecTamu?
4. IToueMy rajgbBaHOMETp, IPUMEHAEMBIH B MOCTE€ YUTCTOHA, UMEET JABYXCTOPOHHIOIO IIKATY
C HyJIEM TTocepeInHe?
Bonpocul ona 3auumer pabomul
1. Vcnionb3ys 3akonsl Kupxroda, BbIBEAUTE YCIOBUS PABHOBECHS MOCTa Y UTCTOHA.
2. Hapucyiite 35eKTpUUYEeCcKyIO LEeNb MMOCIeI0BaTeIbHOIO U MapajlIeIbHOIO COEANHEHUS Mpo-
BOJIHUKOB M PACCUUTANTE UX COMPOTHUBIICHUSI.
3. OT KakuX BEJIMYUH 3aBUCUT CONIPOTUBIICHHE U30TPOITHOTO MTPOBOIHUKA?
4. KakoBo MpakTHYECKOE UCTIOIb30BAaHUE MOCTa Y UTCTOHA?
5. [laiite onpenenenue 31eKTpUUecKoro norennuana, J/1C, HanpspkeHus.
6. Chopmymupyiite 3akoH OMa JIjIst OTHOPOJTHOTO y4JacTKa IICTIH.

dopma OTYETHOCTH: OTUET MO JTabOpaTOpHO paboTe, BBHIMOIHEHHBIN MO 00pa3ily, B COOT-
BETCTBUH C 3aJaHUEM.
OcHoOBHas nuTeparypa
Ne 1, Ne2
JlononHuTeabHAs IUTEPATYPA
Ne 4, No7, Ne 8.

JlabopaTopnasi paGora Ne 23

Hsmepenue yoenbnozco conpomusnenus

Llenv pabomul: M3yueHHE 3aKOHOB MMOCTOSIHHOTO TOKAa U MPOCTEUIINX MPHUEMOB pacueTa
Pa3BETBIICHHBIX MEKTPUUECKUX LIETIEH; ONpeIeNeHUe YAEIbHOIO COIPOTUBIICHUS
MaTepualia MpOBOJHHKA.
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Ilpubopwl u npunaonexcrnocmu’. ycranoska FPM-01.
Tlopsadox evinonnenus pabomol u 06padbomra pe3yiomamos usmepeHull

1. BxurounTts npubop Ha «TouHOEe M3MepeHre TOKa». Y CTAHOBUTH Pa3JIMYHbIC 3HAYCHUS JTH-
HBl peocTaTa W CHATH IMOKa3aHue BojabTMeTpa U .

2. Tlo popmyne paccuutarh yaenbHOE COMIPOTHUBICHUE L .

3. H3mepeHus U BBIYHUCIICHUS TOBTOPUTH [yt 3HadeHuit 1=0,36 m; 0,40 m; 0,44 m; 0,48 m Ilo-
Jy4€HHbIC JJAHHBIC 3aHECTU B TaOJIUILY, IPEACTABUB PE3YJIbTATHI B BUJC p=(p)+Ap.

4. BkIouuTh IpUOOp HA «TOYHOE M3MEPEHHUE HANpsHKeHUs». [Ipoienars onepanuu, yKka3zaH-
Hble B 1. 1-4. J[aHHBIE, MOTyYEHHBIE IPH BBIYUCICHUAX U U3MEPEHUAX B TAOJIUILY, TIPE.I-
CTaBUB PE3yJIbTAaThl U3MEPEHUI B BULE p=(p)+Ap.

Bonpocwt ona oonycka k pabome
KakoBa niens paboTsi?
Kakwue criocoObl u3mMepeHus: akTUBHOTO COITPOTUBIICHHS UCIIOIB3YIOTCS B IaHHOM paboTe?
Onumure pabouyro YCTaHOBKY U XOJ] SKCIIEPUMEHTA.
3anuimute padoure Gopmybl U MOACHUTE GUUYECKUN CMBICT BXOASIINX B HUX BEJIUYUH.

N =

Bonpocwt onsa 3awyumsr pabomei

1. Cdopmynupyiite npaBuna Kupxroda amis pacuera pa3BeTBICHHBIX AJIEKTPUUECKHUX IEMEH.

2. BwiBemute pabouune GoOpMYyIIbL.

3. Ilpu kakux cootHomenusx R, Ra u Rv nmonb3yrotcs nepBoit cxemoit usmepenusi? Bropoii?
OObsicHuTe.

4. CpaBHUTE pe3yNbTaThl, MOJyUYEHHBIC B JAaHHOW paboTe MEepBBIM U BTOPBIM criocodom. Ka-
KHE BBIBOJIBI MOYKHO CJ/I€JIaTh OTHOCUTEJILHO TOYHOCTH U3MepeHuid 3TumMu criocodamu? [Touemy?

5. Tloyemy B 1.4 peryisTop yCTaHaBIMBAIOT B TAKOE MOJIOXKEHHE, YTOOBI CTPENKa BOIBTMETPA
OTKJIOHSJIACh HE MEHee YeM Ha 2/3 mKaibl?

6. Cdopmynupyiite 3akoH Oma 17151 OJTHOPOJIHOTO Yy4YacTKa LETIH.

7. Cdopmynupyiite GpuU3MUECKUN CMBICT YASTBHOTO COIPOTUBICHUS L .

8. Ot kakux (akTOpOB 3aBHCUT CONMPOTUBJIECHHE R OIHOPOIHOrO M30TPOMHOIO MeTajIMye-
CKOTO TTPOBOJTHUKA?

dopma OTYETHOCTH: OTUET MO JabOpaTopHON paboTe, BBHIMOIHEHHBINA MO 00pasily, B COOT-
BETCTBUH C 3aJJaHHEM.
OcHoBHast TuTepaTypa
Nel,Ne2
JlomonHuTEbHAS TUTEPATYpa
Ne 4, No 7, Ne 8.

JlabopaTopnas padora Ne 24
Onpeoenenue 20pu30HMAILHOU COCMABNAIOU el HANPANCEHHOCTIU MACHUMHO20 NOJs 3eMuu

L[e]lb pa60mbz.' OMMPCACIICHUC T' 0pH30HTaHBHOﬁ COCTaBIIAIOILIEH HAIPS’KCHHOCTU MAarHuTHOT'O TTOJISA
3emnu ¢ IIOMOIIIBIO TAHTCHC-TAJIbBAHOMETPA.

Ilpubopvl u npunadnexicHocmu:
TaHTE€HC-TaIbBAHOMETP, aMIIEPMETP, PEOCTAT, HCTOYHHK ITOCTOSHHOTO
TOKa, KITF0Y, TIePEKIIF0YATEIh MOISIPHOCTH.

Tlopsioox evinonnenuss pabomul u 06PabOMKA pe3yIbMAMo8 UsMepeHUll

1. CoOpaTh 2JIEKTpHUECKYIO IIeTh U3 TaHTe€HC-TalbBAaHOMETpa, peoctata R, kimroua K, amnepmerpa
A u ucrounuka E
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2. CoBMECTUTH IUIOCKOCTh KOJIbI[A KATYIIKHU C IJIOCKOCThIO MATHUTHOTO MEPHUAMAHA.

3. BKJIIOYUTB MOCTOSIHHBINA TOK, JBUKKOM PEOCTaTa YCTAHOBUTH MO KPYTOBOM IIKaJIe KOMITaca yroJj
OTKJIOHEHHSI CTPEIKH 01=45°. BeMunHy TOKa U3MEPATH 110 aMIIEpPMETPY, YTOJI 02— MO IIKaJIe
TaHIe€HC-TaJIbBAHOMETPA.

4. ITomeHsTH HampaBJIeHUE TOKA, MOJICPKUBAsL €T0 M0 BEJIMYMHE HEU3MEHHBIM U MIPOJIENATh TE JKE
U3MEPEHUS

5. Beraucauts tg <o> u no ¢hopmyiie BeruncianTsh Hz. Bce u3mepenHble 3HaU€HUS U pe3yIbTaThl
BBIUMCJICHH 3aiCaTh B TAOIUILY.

Bonpocwvt ona oonycka k pabome
1. KakoBa 11esb paboTb?
2. JlaiiTe MOHATHE MAarHUTHOTO TOJIS 3EMIIH.
3. OnummTe METOJ| ONpENeIeHUs] TOPU3OHTAIBHOW COCTABISIONIEH MarHUTHOTO TIOJS 3eMIIA
H3 ¢ momol1pio TaHTeHe-TaaTbBaHOMETpA.
4. ITouemy U3MEpPEHHUS BBHITOJHEE MPOBOJAUTH IIPHU YIJI€ OTKIOHEHUS MAarHUTHOM CTPEIKU O =
45°?
Bonpocwt onsa 3awyumer pabomei
1. Jla¥iTe MOHATHE MAarHUTHOTO TIOJIS.
2. JlaifTe XapaKTepUCTUKHA MarHUTHOTO mosist. KakoBel X enuHUIBI n3mMepeHus B cucreme CH?
3. Chopmynupyiite u 3anummure 3akoH buo- CaBapa — Jlamnaca.
4. BeiBenute popmyily HapsHKEHHOCTH B IICHTPE KPYrOBOT'O TOKA U pabouyro hopmydy.
5. BeiBenure (hopMynny HampsDKEHHOCTH MAarHHUTHOTO TIOJIA, CO3JaBaeMOro MPSIMBIM TOKOM
(KOHEYHOU JUTMHBI U OECKOHEUHOU JIMHBI).
6. JlaiiTe onpeneneHue CUIOBON JIMHUA MAarHUTHOTO TOJIS.

3aoanus ona camocmosamenbHoU pabomwi:

ITonroToBUTHCS K pa300py KOHKPETHBIX CUTYAIHH.

Pexomenoayuu no ewvinonnenuro 3a0anuti U nO020mMosKe 1AOOPAMOPHOMY 3AHAMUIO:
npopaboTKa JIEKIIMOHHOTO MaTepuaia, OCHOBHOW M JOMOJIHUTENbHOM jmuTeparypsl. [loaroroska k
Y4acTUI0O B TPEHUHIE, HAIPaBICHHOTO Ha pPa300p KOHKPETHBIX CUTYyallMi: MarHUTHBIE MOJIA
CO3/IaHHBIE PA3JIUYHBIMU UCTOYHUKAMH.

®dopma OTYETHOCTH: OTUET MO JTabopaToOpHON padoTe, BBHIOJHEHHBIN M0 00pa3ily, B COOT-
BETCTBUU C 3a/laHUEM.
OcHOBHas uTeparypa
No 1, Ne 2
JlononHuTENRHAS IUTEPATYypa
Ne 4, No 7, Ne 8.

JlabopaTopnasi paGora Ne 25

H3zyuenue pabomul 31eKkmpoHH020 ocyuniozpaga
Lenv pabomur:
1) o3HaKOMIIEHHE C TIPUHITAIIOM JACHCTBUS ocIiuiuiorpada;
2) ompeeneHre YyBCTBUTEILHOCTH OTKJIOHSIOMIUX TUTACTHUH AJIEKTPOHHO-TYYEBOW TPYOKH
ocmmutorpada.
IIpubopul u npunadnexcnocmu: YMEKTPOHHBIN OcIUILIOTpad, BOILTMET,
peryaupyeMbplii HICTOYHHUK HAIPSKEHUSI.
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Tlopsioox svinonnenuss pabomul u 06PabOMKA pe3yIbMAaAmMo8 UsMepeHUull

VYnpaxuenue 1. OnpeneneHue 4yBCTBUTEIBHOCTH OTKJIOHAIONIIUX IJIACTUH TPYOKH OCLMILIIO-
rpada.

1. IloaxiOYUTh BOJIBTMETP 3 K TOPU3OHTAIBHO OTKJIOHSIOIIMM IUTACTHHAM ocuuuiorpada,
KaK [TI0Ka3aHo Ha pHcC 5.

2. BxinrounTh TeHepaTop pa3BEpPTKH, YCTAHABIMBAS PYKOATKY «IHAra3oH 4acTOT» B MOJOXKeE-
HUE «BBIKJI». BKiIrounTs ocumiiorpad U BHIBECTH CBETOBOE ISATHO B LIEHTP KOOPAMHATHOMN CETKH C
HOMOIIBIO PYKOSITOK: «OCh Y» — BBepX-BHHU3 (), «0Cch X» — BICBO-BIIPABO ().

IS,

e Bt
[
b
=
wal
Y

1 — ocummnorpad, 2 — UCTOYHUK PETYITHPYEMOTO HATPSIKCHHUS,

3 — nudpoBoi BOIBTMETP

3. HO[[KJIIO‘-II/ITI) K KJIEMMaM JT_ 1 X HUCTOYHHUK HaIlpsHKCHUA U BOJIBTMCETP B COOTBETCTBUU C

puc. 5 u nogarh nocienoBatensHo Hanpsbkenust Ux= 15 B, 20 B, 25 B, 30 B. [l kaxaoro 3HaueHus
U3MEPUTBH 110 KOOPJMHATHOM CEeTKE UTMHY FOPH30HTANIbHOI cBeToBoM HuM |, B MM. To ke camoe mo-
BTOPHUTD, NOAKIIOYasA UCTOYHUK HAIIPAKECHHUA W BOJIBTMETP K KIIEMMaM JT_ nYy.

4. BeIYHCITUTH YyBCTBUTEIBHOCTh TOPU30HTAIBHO OTKIIOHSIONINX TUIACTUH 0 (hopmyrie

IX

T,

Jx

5. AHaIIOTHYHO ONpeaCIINTbL YYBCTBUTCIIBHOCTh BCPTUKAJIIbHO OTKJIIOHAKOIMINX IIJIACTHUH:

Jy: 1

rae Uy — HampshkeHue, MoJjaBaeMoe Ha KIEMMBI < u Y, onpenensieMoe o BOJIBTMETPY MPH TO-
CTOSIHHOM TOKe; |, — IUIMHA BEPTUKATIBbHOW JIMHUH Ha 9KPAHE, MM.

B cjrydac pa6OTBI C UCTOYHUKOM MIECPEMCHHOI'O HAIIPSXKCHUA:
UX:\/EUXE’ Uyz\/EUye’ (1)

rae U, u U, — 5)PeKTUBHBIE HAMPSOKEHHUs, U3MEPSEMBIE BOJIBTMETPOM MEPEMEHHOIO TOKa. B

3TOM Cllydae YyBCTBUTEIBHOCTh BEPTUKAIBHO U TOPU3OHTAIBHO OTKJIOHSIOUINX MJIACTUH OCLUIIIO-
rpada onpenensoT no popmynam:

. | _ l,
=X , =, 2
& 22U, by 2\2u,, @)

B nanHo# paboTe Ha cxeMy MoJaeTcs IEPEMEHHOE HANpPsHKEHHUE, TIO3TOMY JUISl ONIPEICTICHUS jx U Jy
HCIIONB3YIOT (hOPMYJIBI.

6. Pesynbrarel u3mepenuit u BeraucieHuit o gpopmynam (1) u (2) 3aHectr B TaOIUIIEL.
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Tabmuma pesynbraToB 1

Tabnuia pe3ynbTaToB 2

y)

Hanpsoxenne JIMHA
P > | A Yyscteu- | Cpennss
Neo | moJaHHOE JIMHUHA
TEABHOCTH | YYBCTBUTEb-
n/ | Ha IJIaCTHHBI | HA
TpyOKH HOCTb TPYOKHU
I JKpaHe . .
U B | UsB || i, MM/B | (j,), mm/B
> MM
Hanpsoxenne JIMHA
o :HH oc ’ fHHHH Yyscreu- | Cpennss
Ne A TEeIBLHOCTE | YYBCTBHUTEIIb-
n/ | M IIACTHHRL | Ha TpyOKH HOCTb TPYOKHU
I JKpaHe : B ] )
Uy B Uy B || 1 Jy, MM <jy>,MMB

Bonpocwt ons oonycka k pabome

. KakoBa niens paboTs1?

A WDNE

. HazoBuTe 0CcHOBHBIE y3I1bI OcIIIOTpada v yKaXUTe X Ha3HaUYEHUE.
. UTo Ha3BIBaETCS YYBCTBUTEIBHOCTHIO NIEKTPOHHO-ITYUYE€BON TPYOKH 1O HAMPSIKEHUIO?
. OneHuTe MOTrpenTHoCTh METOIa U3MEPEHUN YyBCTBUTEILHOCTH TUTACTHH OCIIAIUIOrpada.

Bonpocul ona 3auumer pabomul

OO, W NP

. KakoBbI ycTpoiicTBO M puHLIKI AeicTBUS ocimuniorpada?
. BeiBeture hpopMyiry 4yBCTBUTENBHOCTH J, U J, .

. OOBsICHUTE YCTPOWCTBO U MPUHIMITI PAOOTHI AIEKTPOHHO-TY4€BOM TPYOKH.

. Ilouemy nonaercs nuyI000pa3HOE HAPSKEHNE HA BEPTUKAIBHO OTKJIOHSIONIUE TJIACTUHBI?
. KakoBo npaktudeckoe ncnosab3oBaHue ocuuuiorpada?
. KakoBbl Bamn kputnueckue 3ameuaHus o JaHHOM pabore?

dopmMa OTYETHOCTHU: OTUET MO J1abopaToOpHON paboTe, BHIMOJHEHHBIH MO 00pasily, B COOT-

BETCTBHUH C 3aJITaHHUECM.

JlonosHUTENbHAS JIUTEpATypa

OcHoOBHas nuTeparypa
Ne 1, Ne2

Ne 4, No 7, Ne 8.

JlaGoparopHasi padora Ne 26

H3yll€Hu€ cma6uﬂump0Ha U CHAmMue e2o xapakmepucmukx

L]env pabomul: n3yuenue paboThl CTAOMIUTPOHA U CHITHE €r0 XapaKTePUCTHK.

IIpubopwvi u npunadnexcnocmu: CTAOUIUTPOH, UICTOYHUK MMUTAHUS, PEOCTAT, OAIJIACTHOE COTIPOTHUB-
JIeHUe, COMPOTHUBIICHNE HArpy3KH, BOJIBTMETPBI, COEIMHUTEIbHbBIE TPOBO/A.

[Topsimok BeimosiHeHHs paboThI U 00pabOTKA PE3yIbTaTOB U3MEPEHUI

1. Cobpath cxeMy COracHO pHC.
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2. MeaneHHO nepeMernasl JBMKOK peocTara OT Havyalla IIKaJlbl, TEM CaMbIM yBEIMUYMBas BXO/I-
HOE HaIpsDKEHUE OT HyNs A0 HanpspkeHust Us, pu KOTOPOM IPOMCXOJUT 3a)KUTaHUE CTAOMIUTPO-
Ha, 3aduKcUpoBaTh HanpsoKeHHe Us.

3. IIpoussectu uzmepenus. s 3Toro, u3meHss HanpspkeHue Ha Bxozae ot 0 no 300 B, uepes
kaxzple 20 B usmeputs Hanpspkenue Ha Boixoze. [Ipu sToM BOsM3K HanpsbkeHus 3axuranusa Us 3a
20 B 1o Hero wu mocie HEro MPOM3BECTH M3MEPEHUs yepe3 Kaxkzablie 4 B it Toro, utoOb! onpee-
JUTh MaKCUMyM KpHuBOH 3aBucuMocTH UBbIX 0T UBX. Pe3ynbrarel u3Mepenuii 3anectu B Tabiu-

my.

1
|
R=5gOM
300B TR=6500 Om @Q K (Vo)
- - R=12 kOMm

4. Tloctpouts rpaduk 3aBucumoctd UBbix oT UBX.

5. To cusroii 3aBucuMocTi Ugix = f(Usx) onpenenuts Hanpsbkenue 3axuranus Us W Makcu-
MaJbHOE U MHHUMabHOE 3HaueHus HanpspkeHust TopeHust (Urmax, Urmin ). PasHocts Urmax — Urmin
JOJIKHA HaxouThes B npenenax (12-15) B.

Tabnuua pe3ynbTaToB

UBX, B
UBLIX, B

Bonpocul ona oonycka k pabome
Kaxkoga 1ieip paboTsi?
OOBsicHUTE YCTPOICTBO, MPUHLUN JICHCTBUS U IPUMEHEHUE CTaOUIMTPOHA.
KaxoBa posnp 6amimacTHOro cConpoTuBICHUS?
BriGepure macrad Juist mocTpoeHus rpaduka.

el N =

Bonpocwt onsa 3awumur pabomei

Uro npencrasiser co00i dJIEKTPUUECKUN TOK B razax?
OxapakTepu3yiTe mpoIecchl HOHU3AIUN U PEKOMOMHAITUH.
B ueM oTiMune HECaMOCTOSTENBHOTO Ta30BOT0 pa3psia OT CAMOCTOATENLHOT0?

4. KakoBbl yCIOBHS CYIIECTBOBAHUS HECAMOCTOSATEIHLHOTO M CAMOCTOSITEILHOTO Ta30BOTO
paspsaa?

5. Ilpum Kakux yCIOBHSIX HECAMOCTOSTENbHBINA Ta30BBIA Pa3psii MEPEXOIUT B CAMOCTOSTEIb-
HBI1?

wmn e

o

[Touemy razoBblii pa3psa He MOJUMHAETCS 3aKOHY Oma?
7. OxapakTepu3yiTe THIIbI CAMOCTOATEIBHOTO pa3psija.
8. Tlpoananmusupyiite noctpoeHHblit Bamu rpaduk 3aBUCHMOCTH Upyx = f(Usy).

@®opmMa OTYETHOCTHU: OTUET MO J1a0OpaTOpHON paboTe, BHIMOIHEHHBIH 1O 00pasily, B COOT-
BETCTBUH C 3aJ[aHHEM.
OcHoBHas TuTeparypa
Nol,Ne2
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JlononHuTeNbHAS TUTEpATypa
Ne 4, No 7, Ne 8.
JlabopaTopnasi paGora Ne 27
H3yuenue saxkyymnoeo ouooa u onpeoenerue y0eivbHo20 3apsaod 1eKmpoHa

Llenv pabomoi: uccnenoBaHUE BOJIbTAMIIEPHON XapaKTEPUCTHUKU BaKYyMHOTO JHOa; ONpe/IeIeHue
yIEIBHOTO 3apsA/a 3JIEKTPOHA HAa OCHOBaHUM ypaBHeHHs borycnaBckoro-JIsurmropa.

IIpubopuvl u npunaonexcHocmu: BAKYyMHBIN AMOJ], NICTOYHUK TOKA, MUJUIMAMIIEPMETP, BOJIBTMETP,
peocTaT, CoeIMHUTEIbHbIE TPOBOIA.

Ilopsadok evinonnenus pabomul u 06pabomKa pe3yibmamos IKCHepuUMeHma

1. CoOpatb cxeMy coryiacHo puc. 1.
2. CHATh 3aBUCUMOCTh QHOJHOTO TOKAa OT QHOJHOTO HANPSHKEHUS, U3MEHSS aHOJTHOE Harpsi-

xenue oT 0 B 1o 120 B uepe3 10 B. Jlanuble n3Mepenuii u BeruncieHHblx 3Hadenuit U *23anectu B
TabNuILy.

)

4
120 B

m 0
2,15 B

Puc. 1

Tabnuua pe3ynbTaToB

3. TlocTpouts rpadguueckyro 3asucumocts I, ot U2,
4. OnpenenuTs yriaoBoil ko3 GUIHEHT 0Ty4eHHON IpAMOii cornacHo (3) u paccuuTaTh 1o op-

e
myie (5) —.
m
e
TeopeTuyeckoe 3HaYEHHME YAENBHOTO 3apsaaa papHo — = 1,76-10 Ku/kr.
m

Bonpocul ona oonycka k pabome
Kaxkoga 1ieip paboTsi?
Onummre ycTpoHCTBO M MPUHIIUI ICHCTBHSI BAKYYMHOTO JHO/A.
OmnuImTe METOT U3MEPEHHUS YACIBHOTO 3apsa JICKTPOHA.
O1eHUTE MOTPEITHOCTh METO/Ia U3MEPEHHUS YISIIBHOTO 3apsiia AIEKTPOHA.

el oA

Bonpocwt ona 3awumvr pabomei
. Urto Ha3bIBaeTCAd TEPMOIIIEKTPOHHON IMUCCUEH?
Kaknm 3aKoHaM MOTUUHSIETCS TOK B BaKyyme?
OOBsicCHUTE OTKJIOHEHHE CUJIBI TOKa OT 3akoHa OMa B BAKYYMHOM JIHOJIE.
. JaiiTte aHan3 pe3yabTaTOB BEIYUCICHUN U U3MEPEHHUI.
KaxoBsl Bamm kputnyeckue 3aMeqanus U CY>KICHHs 110 JaHHOU padboTe?

N
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OcHOBHas uTeparypa
No 1, Ne 2
JlomonHuTeNbHAS TUTEPATypa
No 4, No 7

JlaGopaTopnas paGora Ne 28

Onpeodenenue uHOYKMUBHOCMU COJIEHOUOA

U@Jlb pa50mbz; OIpeaACIICHUC NHAYKTUBHOCTH COJICHOK /A 110 €TI0 COIIPOTUBJICHUIO

[IEPEMEHHOMY TOKY.

Ilpubopuvl u npunadonexncHocmu: NCCIETYEMbIN COJIEHOU, 3BYKOBOW IF'eHepaTop,

9]

9]

AIIEKTPOHHBIN ocuuiuiorpad,
MUJUTHAMIIEPMETP, COSAMHUTENIBHBIC TPOBO/IA.

Tlopsook evinonnenus pabomul u 06pabOmMKa pe3yibmamos usmepeHul
Juist BeIMIONTHEHMSI pabOTHI cOOPATH IIETIh MO CXeME

rs-113 C1-68

@

. YCcTaHOBUTH Ha 3BYKOBOM I'¢HEpaTOpC 4aCTOTy KonebaHui
. I/I3MepI/ITb C IIOMOIIIBIO ocunnnorpacba AMIUIUTYY HAIIPSKCHUA Unu qacToTy V.
.C IMOMOIIBIO MUJITTMAMIICPMETpa ONIPCACINTD IICI\/JICTBYIOIIIGG 3HA4YCHUEC CUJIBI TOKA B ICIIH, IT1OJIb-

3ysICh COOTHOWICHHEM | = |y /+/2 M peras ero OTHOCHTENBHO |, = J2 le, onpenenuts amriTH-
TyZly TOKA.

. JlaHHBIE 3aHECTU B TaONIHUILY.
. ITo popmyne paccuuTaTh HHIYKTUBHOCTbH COJICHOMIA.

Bonpocul ona donycka k pabome
Chopmynupyiite 11€516 pabOTHI.
. Jaiite onpenenenre HHAYKTUBHOCTH?
KakoBa enuHmIa N3MEpEHUsT HHIYKTUBHOCTH?
. anumute padouyro GopMyiy A ONpeaesieH!s] UHIYKTUBHOCTH COJICHOMIA.

AowNR

Bonpocwt onsa 3awyumer pabomei

. HOJ'IyLII/ITe q)OpMy.]'Iy JJI1 OTIPCACIICHUA MHAYKTUBHOCTHU COJICHOUAA, UCXOAS U3 €0 ITCOMETPpHUYIC-

CKHX pasMEpOB U YHCJia BUTKOB.

. Uto Ha3bIBaeTCA I/IMHGJIaHCOM?
. Kax cBs3anbI MCKOY €000 MaKCUMAJILHOE H ,HeﬁCTBYIOHleC SHAYCHUA CHUJIBI TOKA U HAIIPSAKCHUSA

B LIETIA [TIEPEMEHHOT0 TOKa?

. BeiBentute pabouyro popmyny HHAYKTUBHOCTH COJICHOUIA.
. Onumure sBI€HUE CAMOUHAYKIINH.
. KakoB ¢u3uueckuit cMbICIT HHYKTUBHOCTH?

®dopma OTYETHOCTH: OTUET MO JabopaTopHON padoTe, BBHIMOJHEHHBINA 10 00pa3ily, B COOT-

BCTCTBHUHU C 3aJaHHUCM.

OcHOBHas uTeparypa
No 1, Ne 2
JlononHuTenbHAS IUTEPATYypa
No 4, No 7
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JlaGoparopHasi padora Ne 29

CHamue Kpugoi HaMacHUYUBAHUS U NEMAU 2UCNEPEIUCA C NOMOUBIO
9IeKMPOHHO20 ocyuiiozpaga

Llenv pabomei: CHATHE KPUBOW HAMarHWMYWBAHUS; CHATHE METIIM TUCTEPE3NCa U ONMPEICICHHUE 3a-
TpAT YHEPTUU HA TIepeMarHu4uBaHuUE.
Ilpubopwl u npunaonexcnocmu.
AJNIEKTPOHHBINA ociiuiorpad, TpaHcGopMaTop, BOJIBTMETP, PEOCTAT, HCCICAYEMbIH
TpaHnchopmaTop, KOHJIEHCATOP, COMPOTUBIICHUS

Tlopsook evinonnenus pabomsl u 06pabomra pe3yibmamos uzmepeHull

1. Cuamue Kpugot HaMacHUYUBAHUSL

1. CoOpatb cxeMy COrJlacHO puC. (MPeXJIe YeM BKIIOYUTH TOK, 00513aTEILHO IPOBEPUTD C Tpe-
1oJaBaTesieM WK JTa00PaHTOM SJIEKTPUUECKYIO CXEMY).

2. C nmomompio nabopatopHoro aBrorpanchopmaropa (JIATPa) yctaHOBUTH MaKCHMaJIbHOE
3HaYCHHE HAMPSHKEHUE 110 BOIBTMETPY.

3. Bxurounts ocummiorpad. Pykostky «YcuneHue» yctaHoBUTh B mojoxkeHue «0,1 B/cmy.
Hanpspxenne Uy momates Ha Bxox «Y» ycunurens ocuuiuiorpada, Hanpsbkenue Ux Ha Bxoz «X» oc-
nusutorpada. )

Jnst noctpoenus rpaduka 3aBucumoctu B = f(H) onpenenuts xoop- X
JTUHATHl BEPIIMHBI TN (X, Y), yMeHblnas Hanpsbkenue Uap uepes 4 — 5 ’
BOJIET OT MaKCHMAaJIbHOTO 3HAYEHUS HANPSDKEHHS, TPU KOTOPOM TETIIS
rUCTepe3rca 3aHUMAaeT MPAaKTHYECKU BCIO IUIOMIAAb SKpaHa OCIMILIOrpa- /
¢a, 1o 0 B. 0

4. Berancauts Uy 1 Uy A Kaxa0i U3 KOOPAUHAT U JaHHBIE U3Me-
pEeHMIA ¥ BBIYHUCICHUH 3aHECTH B Tabmuy 1.

Puc. 12

Tabnuia pesynpraToB 1

X, MM

Y, MM

Uy, B

U, B

Ux= U, -X,tae U, =0,1 B/mMmM — maciuTab no ocu X.
U, :U; -y, roe U;, =0,01B/mM — maciuTab mo ocu V.

5. Ucnonb3ys 3HaueHus Tabauipl 1 u pacueTHsle GopMyIibl, BeIUucauTh H u B 1t kaxoit
TOYKH TETIIN THCTEPE3Hca.

UuncneHHble mapaMeTpbl UCCIETyeMOro oopasia:
ni=3,6 -10* But/m; N2= 165 Butkos; C = 10° ®; R1=150 Om; R2=11-10° Om; S =1,6-10"* m?.

6. Pe3ynbTaThl pacueToB 3aHECTH B TAOJHITY 2.
Tabnuna pe3ynpraTtoB 2

B, Tn
H, A/m

7. Iloctpouts rpaduk 3aBucumoctu B = f(H).

2. Cnusmue nemau cucmepesuca u onpebeﬂeHue nomeps
HA nepemacHuvdusarue cep()eqHuKa

1. V3o0paxkeHue meTiM rHcTEepe3rca CKOMUPOBATH C dKpaHa ocuuiuiorpada Ha KaJlbKy MpU
MaKCHMaJIbHOM HANpPsDKEHUU M 3aTeM MEPEBECTH M300pakeHUe C KaJIbKH Ha MUJUIMMETPOBYIO OY-
Mmary.
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2. OmpeznenuTs IJIOIAAL S, MOIy4EHHOM NETIIN TUCTepe3nca B MM,

3. Beruncnenne 3arpar HEpPruu Ha NepeMarHMYMBaHUE B €AMHUILY BPEMEHH IPOU3BECTH IO

bopmyne

Q=k-S, v,
rie Q — KOMMUYeCTBO TEIIa, BELIENAEMOro B eIMHHIIE 00beMa 3a equHuIly BpemerH, Jlx/(c-1 °); v —
gacrora nepeMmeHHoro Toka (v = 50 I'm); k — nmepeBoaHO# KO3 (HUITUEHT, YUCIIEHHO PaBHBINA YHEP-
T'HIH, OTHECEHHOI K eIMHHIIe 00beMa, COOTBETCTBYIOIIEH miomany B 1 Mm? Ha 3kpaHe ocuiorpaha;
Sh— TIOMIA/Ib METIIM THCTEPE3UCca B MM,

Tak kak MacmITad 1Mo 0OCH WHIYKIUH TP yCUIICHUH BepTuKanbHoro yeumrens 0,1 B/cm pasen
4,2-107 Txn/mm, a MacITab 10 OCH HAMPSHKEHHOCTH paBeH 24 A/(M-MM), To miomaas 1 MM’ cooTBeT-
ctyer 0,50 Jx/v3, T.e. k= 1,01 Jlx/(m>Mm?). Bermunna k- S paBHa y/ienbHO# SHEPruu, 3aTpadrBac-
MO Ha IepeMarHMYMBaHKE 33 OAUH IIHKJI.

Bonpocwt ona oonycka k pabome
KakoBa niens paboTsi?
B yewm 3akmtouaercs siBneHue rucrepesuca?
HauepTuTe npuHIMnMaibHyIo 3JEKTPUUECKYIO CXeMy pabouell yCTaHOBKH.
OnummMre METOJ] CHATHS KPUBOW HaMarHUYMBaHUSI.
Kak onpenenuts 3aTpaThl Ha IepeMarHiYMBaHue peppoMarHeTuka?

ISAREE A

Bonpocwt ons 3awumsr pabomei
Ha kakue Tumnel gensrcs Maruetuku? KakoBbl UX OCHOBHBIE CBOMCTBA?
Kakue ¢eppoMarneTku Ha3pIBalOTCSI «MAarHUTOTBEPIBIMUY, KAKUE «MAarHUTOMSTKHUME?
. U3 xakux (eppOMarHeTHKOB M3rOTABIMBAIOTCS CEPIACYHUKH TPaHC(HOPMATOPOB U JIpocce-
Je u noueMy?
Kak 00BsICHUTH OCTATOYHYIO HAMarHUYCHHOCTD (heppoMarHeTuka?
OO6bsacHuTe HU3NUECKUN CMBICT KOIPIIUTUBHON CHUIIBI.
BriBenute paboune hopmybl.
Yro coboif mpeacrasnseT GeppOMarHUTHBIA JTOMEH?
OnuiuTe KPUBYIO HAMAarHUYMBAHUS U IPUMEHEHHE (PepPpOMarHETUKOB.

wn -

E

N o o;

@dopma OTYETHOCTH: OTUET MO JTabOpaTopHON paboTe, BBHIMOJHEHHBINA MO 00pasily, B COOT-
BETCTBUH C 3aJJaHUEM.
OcHoBHas nuTeparypa
Nel,Ne2
JlononHuTenbHAs IUTEPATYPA
Ne 4, No 7

Jladoparopnasi padora Ne 30
Onpeodenenue noxkazamens NpeiomMieHUs 8ewecmed npu NOMOWU MUKPOCKONA

Llenv pabomsi: 03HAKOMJICHHE C TEXHWYECKHMH JIETAJISIMH YCTPOMCTBa MHKPOCKOIIA; M3Mepe-
HUE TIOKa3aTels MPEeTOMIICHUS CTEKIISTHHBIX MJIACTHHOK.

Ipubopwt u npunadnexcnocmu:
WU3MEPUTENBbHBIN MUKPOCKOT C MUKPOMETPUIECKUM BUHTOM, MUKPOMETD,
U3MepsieMble CTCKIITHHBIC TUTACTUHKA, OCBETHTEITh.

Iopsook svinonnenus pabomol u 06PabOMKA pe3yIbmamos usmepeHuil

1. MukpoMeTpoM HU3MEPSIIOT UCTUHHYIO TOJIIMHY CTEKJITHHOW IUIACTHUHKU /1 B TOM MecCTe, I'lie
HaHECEHBI IITPUXH, U OEepyT ee 3HaUeHUE B MUJITUMETpaXx.

2. OnpenenstoT KaxXyIyrocs TOJMIIHHY CTEKITHHON IUIACTHHKH N, IS 9ero IuiacTHHKY KJIaayT Ha
MPEIMETHBIN CTONIMK 8 MHKPOCKOMA MO/ OOBEKTUB 7 Tak, 4TOOBI 00a IITPHXa MEPECEKIN ONTUIESCKYIO
ock prbopa. Bparenuem Oapariika 4 ormyckaroT Tyoyc 6 B KpaiiHee HHKHEE MTOJIOKEHHE.

3. Bpamenuem BUHTa 3 COBMEIIAIOT METKY Ha KopIlyce MUKpockorna ¢ 0 mKkaisl MexaHusma 3
TOYHOU (POKYCHPOBKH.
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Ilopsiook evinonnenus pabomel u 06PabOMKa pe3yIbmamos usmepeHull

4. HaGmozast B OKyJIsIp 5 ¥ MEUICHHO Bpaiuasi Oapaiiek 4, MoJHUMAIOT TyOyC 10 MOSIBICHUS B
T0JIC OKYJISIpa PE3KOr0 N300paKEHHUST PUCKU Ha HIDKHEH MOBEPXHOCTH TUIACTHHKY.

5. 3aTewm, Bpaimas Oapariek 3 MexaHu3Ma TOYHOH (POKYCUPOBKH M CUHTAsI IPH STOM YUCIO 000-
POTOB MUKPOMETPHYECKOTO BUHTA, MOJIYYAIOT Pe3Koe N300paKeHHE PUCKH HAa BEpXHEH MOBEPXHO-
ctu iacTuHky. KomrmuectBO 000pOTOB MHKPOMETPUYECKOTO BHHTA C YYE€TOM ICHBI JICJICHUS 1acT
BeJIMUMHY h, MM:

h = (NZ + 0,002 m),

rae N — gucino momHbIX 000poToB Oapabana BuHTA; Z — mar BuHTA, paBHbIA Z = 0,002x50 = 0,1
(Mm); 50 — ynci0 neneHuid B OJTHOM MOJHOM obopoTte 6apabana; 0,002 — rieHa ogHOTrO AcieHus Oa-
pabaHa BHHTa B MM; M — YHCJIO JICJICHUN B HETIOJIHOM 00opoTe Oapabana.

6. [To (hopmyrie BBIUUCISIOT MTOKA3aTENb MPETOMIICHUS CTEKIIA.

7. I3MepeHne MCTUHHOM M KAXKYILIEWCS TOJIIHMHBI KaXJAOW IUIACTUHKU IPOU3BOAIAT HE MEHEe
TpeX pa3; ONpPEeNesiIoT CpeAHEe M WCTUHHOE 3HAaYeHUE MoKazarels mpesnomieHus crekina. Ilomy-
YEHHBIE Pe3yIbTaThl U3MEPEHUS 3aHOCAT B TaOJHILY.

Tabnuna pe3ynbTaToB

[a]
E H, IN{m|{ h |n|(n)]|(an) | Nen=
IInactuna 3 MM MM <n>i<An>
Z
1 1.
IUTaCTHHA | 2.
3.
2 1.
IUTACTHHA | 2.
3.

Bonpocwt ona donycka k pabome
1. Chopmynupyiite 1ienb paboThI.
2. [NosicauTe PpU3NUECKUil CMBICT TOKA3aTesl MPEIOMIICHHUS.
3. OnuumTe NOpsIOK BHIIOTHEHUS PaOOTHI.
4. OOBsICHUTE MPUHIIMIT JEHCTBUSI MUKPOCKOIIA.

Bonpocul ona 3auumer pabomul
1. ChopmynupyiTe OCHOBHBIE 3aKOHBI T€OMETPHUIECKON ONITHUKH.
2. Kak cBsi3aHbl TOKa3aTelb MPEJIOMIIEHUS CPEAbl U CKOPOCTh PACIIPOCTPAHEHHUSI CBETa B HEM?
3. Ilouemy npu paccMOTPEHUU MPEAMETa Yepe3 MIOCKYIO CTEKIISIHHYIO MJIaCTUHKY OH KayKeTcs
pacroyioKeHHbIM OJKe?
4. Haueptute X014 Jiydell B MUKPOCKOIIE.
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5. BeiBenute opmyny nans pacuera OTHOCHUTENBHOW MOTPEIIHOCTH, MOJIb3YsICh AU depeHiiu-
aJIbHBIM METOJIOM.

dopMa OTYETHOCTH: OTUET IO JaOOpaTOpHON padoTe, BBHITOJHEHHBINA MO 00pa3ily, B COOT-
BETCTBUU C 33IaHUCM.
OcHoBHast TuTepaTypa
No 1, Ne2
JlononHuTeNbHAS TUTEpATypa
Ne 4, No 7

JlaGopaTopnas paGora Ne 31
Onpeodenernue Onunbl C8eMOBOU B0IHbL NPU NOMOWU OUPDPAKYUOHHOU peulemKu

Llenv pabomul: n3ydeHne TUPPaKIUOHHOTO CIIEKTPA; ONPENIEIEHUEe CHEKTPaIbHOTO COCTaBa U3
JTy4YeHUSI.

IIpubopwi u npunadnexncHocmu: UICTOYHUK CBETA, AU(PAKIMOHHAS PEIeTKa, MIeb, IIKaJla C
JIeTIEHUSIMU.

Tlopsook evinonnenus pabomol u 06pabomKa pe3yibmamos uzmepeHuil

1. Bxirouarot 1amMIty HaKaduBaHMUS;

2. [lepenBUraroT NON3YIIKY C MPOPE3aHHON B HEMl IENbI0, YCTaHABIMBasA paccTosiHue R- ot
NI IO PEeIETKH, 3a/IaHHOE TIPENO01aBaTEIIeM.

3. U3MepsIoT paccTOSIHUS S — OT LIEHTpa IIeIH, 10 KPACHOH JIMHUU CIIEKTpa MEPBOTo MOPSIKa,
OT LICHTPA LIEJH JI0 3€JIEHOM JIMHUHU CIIEKTPa MEePBOTO MOPSIKa U OT IEHTpa MIeTu A0 (PUOJIETOBOM
JIMHHUH CIIEKTpa MepBOTo nopsiaka (cM. puc. 9).

4. U3mensitoT paccrosaue R, mepemerniias noia3ymky Ha cleayroniee 3aJaHHOe pacCTOSTHUE U
U3MEPSIOT CIENYIOIINe 3HAYeHUsI S — OT IIEHTpa IIEeIH 10 KPACcHOi, 3en€H0i, (hroIeToBOM THHUH
CIIEKTpa MepPBOTO MOPsIIKa.

5. JlaHHbIE 3aHOCAT B TaOIUILy, KOTOpas MpeACTaBlIeHa HIDKE.

6. Beruncisitot anuny BostH 1o popmyse (19), roe d =0,01 mm, m = 1.
7. PaccuuThIBatOT aOCOIIOTHYIO U OTHOCUTENIBHYIO TTOTPEITHOCTH.

Bonpocwt ons oonycka k pabome
. Chopmynupyiite 11esb paboThl.
. OObsicHUTE, B UEM 3aKJIIOYAETCS SIBJICHHE TUPPAKIUU CBETA.
. OnumuTe NOpsAA0K BEIITOJHEHHUS PaOOTHI.
. Onummure ycTpoicTBO M Ha3HAUYE€HHE AUPPAKIIMOHHON PEeIIeTKH B JaHHOU padoTe.

AW N =

Bonpocul ona 3auumer pabomut

1. Chopmynupyiite npuniun [ rolirenca—®penens.

2. Yro Taxoe 30HbI ®penensa? Kak onu crposires?

3. IIpu kakux ycnoBusix Habmomaercs nudpakmus Opaynarodepa? dudpakmus Openens?

4. IToscHuTe TUQPAKLIUIO OT OJHOM IIENH U MOCTPONTE X0/ Tyyei. KakoBbl ycioBUS yCuIeHus
U 0CJIa0JIeHNs CBETa B 3TOM cilydae?

5. Jlaiite onpenenenue AupaKMOHHON PEIIETKH.

6. [TocTpoiite xox ydeit mpu audpaxmun ot N mieneid. KakoBsl yciioBust ycuiieHus 1 ociadiie-
HUS CBETA B 3TOM ciydyae?

7. Ilouemy NpH UCTIONB30BAHUH O€JIOTr0 CBETa OOKOBBIE MAaKCUMYMBbI PAJly’>KHO OKpAlIeHbI, a
LEHTPaIbHBI MAKCUMYM OeIblii?

3aoanus ona camocmosamenvbHoU pabomol

1. IIpopabGoTath pekOMEHAyEMblE HCTOYHUKHA, OCHOBHYIO U JIOMOJHUTENIbHYIO JIUTEPATYpPy IO
M3y49aeMOMY BOIIPOCY C IENbI0 YIITyOJIeHHs, CHCTEMATH3aIMU M PACIIUPEHHS TOTYYCHHBIX 3HAHUH.
2. OTBETHTHh Ha KOHTPOJIBHBIE BOMPOCHI JIsI IOMYCKa K JJaOopaTOpHOU padoTe.
3. I1oAroTOBUTHCS K TPEHUHTY B MAJIBIX TpyIIax.
PexoMeHmanmu 1o BBITIONHEHUIO 3aJaHUH W TIOATOTOBKE MPAKTHYECKOMY 3aHATHIO: MPOPadOTKa
JIEKLIMOHHOI'O0 MaTepuaia, OCHOBHOM M JOIOJHUTEIBHOM JIuTeparypbl. KoHCnekTHpoBaHKUE IPOYU-
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TaHHBIX JINTEPATYPHBIX UCTOYHHUKOB. [ToroToBKa K y4acTuio B TpeHHHTe B (hopmare mMasioil rpyn-
IIbl, HANpPaBJIEHHOTO Ha OOCYyXAeHHE IU(PPAKIMOHHOTO CIEKTPA, OMPEICIICHUS CHEKTPaIbHOTO
cocTaBa U3Ty4EHUSI.

dopma OTYETHOCTHU: OTYET MO JabOpaTOpHOIl paboTe, BHITOJHEHHBIH MO0 00pa3ily, B COOTBET-
CTBUHU C 3a/IaHUEM.
OcHoBHast TuTeparypa
Nel, Ne2
JlononHuTenpHas IMreparypa
Ne 4, No 7, Ne 8.

JlaGoparopHasi padora Ne 32
H3yyenue cnekmpanvrnoco annapama

Llenv pabomul: U3yueHue U rpalyipoBKa MOHOXpPOMAaTopa, onpeaeleHne AUCIePCUn U pazpernia-
olEel ClTIOCOOHOCTH MPU3Mbl MOHOXPOMATOPA.

Ilpubopol u npunaonesxcnocmu: MoHOXpoMatop YM-2, pTyTHas jgammna.

Tlopsook evinonnenuss pabomul u 06pabomKa pe3yibmamos usmepeHul

3ananue A. OTrpaayupoBaTb MOHOXPOMATOP.

1. BxirouaroT pTyTHYIO JIaMITy.

2. I[loBopauuBas OapabaH, IPOCMATPUBAIOT Yepe3 OKYJIAP BECh
criekTp (cM. puc. 1). Ha pucynke 4 n3o0paxeH BUJ 1OJISI 3pCHHS OKY-
nsipa ¢ HabOpPOM CHEKTPANBHBIX JIMHUN U YKa3aTelleM.

3. CoBMeEMIAIOT C yKa3arejaeM OKyJsipa (puc.) Mocie0BaTeIbHO
JUHUM PTYTU OT KPACHOM 70 (hHOJIETOBOM U AENAI0T OTCYETHI IO Oapa-
0aHy MOHOXpOMAaTOpa, OTMeYasi LIBET JTUHUI.

4. VI3mMepeHus OBTOPSIOT /1Ba pa3a. [Ipu 3ToM cienyeT noaBOAUTH
KaKIYI0 JJMHUIO K HEHTPY LIEJIH TOJIBKO C OJJHOM CTOPOHBI BO M30exka-
HUE MMOTPELIHOCTH 3a cueT Jo¢Ta OapabaHa.
5. [lony4yeHHbIe TaHHBIE 3aHOCAT B TaOIHILY 1.
6. Beraucaisior cpeqHee 3HaUeHHE TTOKa3aHui 6apabaHa A KaKIOW JTHHHH.
7. 1o naHHBIM TaOIHIBI | CTPOST rPaAyHPOBOUHYIO KPUBYIO MOHOXpoMaTopa Neap = f1 (X).

Macmab cieayer BbIOpaTh Tak, 4TOOBI JUarpamMma ObUIa JOCTaTOYHO OOJBIION W MO3BOJISLIIA
4ETKO OMPEEeNUTh AJTMHY BOJHBI 10 1 HM.
Ta6numa pesyiabTaToB 1

Otnocu- Jlnnna pompr | OTCUET 1o Gapabany Cpenree
Okpacka JTUHUU TeJbHAas N o N o 3HAYCHHE
A, HM 1y ... 2y en
SPKOCTh ’ otcueToB <N», ...°
Kpacuas 690,7
OpanrkeBas Z 623,2
Kenras 10 579,0
Kenras 10 577,0
3eneHas 10 546,1
[omyGast 10 491.6
Cunss 10 435,8
Cunsas 7 434,7
duonerosas 7 407,8
duoneronas 7 404,7

3amanne B. Paccuntarh uHEHHYIO nTucniepcuio nmpuoopa.
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1. Tlo rpamyupoBOYHOI KPUBOM MOHOXpOMATOpa OIPEACISIOT HHTEPBAIBl 3HAUCHU TTOKa3aHUH
Oapabana ANgap UTS cIeIyrOIMX y4yacTKoB criekTpa: 410, 450, 490, 530, 570, 610 am. Benu-
yuHa AL OepeTcsi o yKa3aHuIo npernoaaBatens. JJanHbie 3aHOCAT B TaOHILy.

Tabnuma pe3ynbratoB 2

Juna AX, o Il Di
BOJIHEI A, HM HM ANgap, ... A A, pan | Dy, pan/um MM/HM
410
450
490
530
570
610
A, HM
700 T I'panvupopouHas KpuBast
; MOHOXpOMAaTOpa
650 +
r IAA
610
600 +
5501 AA
530}
500 £ A4
490
F AL
450
EIAA /'/ AN || | |AN ||AN
410 — 8 el L _n

500 1000 1500 2000 2500 3000 3500 epao

2. IlepeBoasaT nHTEpBaiIbl NoKazaHui 6apadana ANeap, ...° B UHTEpBAJIbI yIila IOBOPOTA JIUC-
neprupyromeit mpm3msl A@’, yuauTsiBas, uro 2° mo 6apabany coorserctBytotr 20" moBopora

npusmMbl. Torga Ag"=10- AN 6ap- 3areM MepeBOIAT CEKYHbI B paauanbl: (1" = 4.84.10°8 pao).

3. ITo dpopmyse (1) BBIYUCISIOT YIIOBYIO TUCIEPCHIO0 MOHOXPOMATOpa, 3aMEHsIsl MaJlble UHTEp-
BaJibl 0@ U OA Ha A@ u AA.

4. ITo hopmyse u JaHHBIM TaOIHUIIBI 2 BBIYUCISAIOT JUHEHHYIO JUCTIEPCHUIO TPU3MBI MOHOXPO-

maropa: Dj = f-D, mis COOTBETCTBYIOLMX yIaCTKOB CIIEKTPA (POKYCHOE paccToAHKE
f =280mm).

5. ITo mony4eHHBIM JaHHBIM CTPOST AMCHEpCHOHHYI0 KprByto D) = f2 (L) Ha omHOM rpaduke ¢

rpayupOBOYHON KPUBOM.
Bonpocul onsa oonycka k pabome

1. Chopmynupyiite 1eiab paboThI.

2. KakoBo Ha3HaueHHe MOHOXpoMaTopa?

3. Kak rpagyupyercsi MOHOXpomaTop?

4. Kak paccuuTaTh JMHEHHYIO TUCTIEPCHIO TPU3MBbI MOHOXPOMATOPA U ONPEIETUTh €€ paspe-
MIAIONTYI0 CIOCOOHOCTH?

Bonpocul 0na 3auumer pabomut

1. TTosicHUTE ONTUYECKYIO CXEMY MOHOXPOMATOPA.

2. KakoBo Ha3Haue€HUE OCHOBHBIX YacTeil MOHOXpomaropa?

3. ITo quarpammam Neap= f1 (1), Di = f2 (A), R = f3 () mpoananu3upyiite mosy4deHHbIC pe3yIbTa-
TBI U CJICJIalTE BBIBOJIBI.

4. OnuiuTe NpaKTUYECKOE UCIIOIb30BaHNE MOHOXpOMATOpa.

@®opmMa OTYETHOCTHU: OTUET MO J1a0OpaTOpHON paboTe, BHIMOIHEHHBIH 1O 00pasily, B COOT-
BETCTBUH C 3aJ[aHHEM.
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OcHOBHas uTeparypa
No 1, Ne 2
JlomonHuTeNbHAS TUTEPATypa
Ne 4, No 7, Ne 8.

JlabopaTopnasi paGora Ne 33

H3yl¢eHue AGNEHUA noJiApUuzayuu ceema

Llenv pabomul: IoyYeHHE U HAONIIOICHUE KaPTUHBI PACIIPEICIICHIS] MEXaHUYECKUX HaIPsiKe-
HUH B IPO3pavyHbIX MOJIEJISAX; MPOBEepKa 3aKoHa Mainoca.

IIpubopwi u npunadnesxrcHocmu’. TIOJIAPUCKOI, HAOOP MPO3PAUYHBIX MOJAETICH,

MHUKPOMETP, (POTOJIEMEHT, FraIbBAHOMETD.

Topsadok evinonnenus pabomol u 06pabomra pe3yibmamos usmepeHull

3ananue A. HaOmroieHne KapTHHBI pacipeieaeH st
MEXaHWYECKUX HaNpsLKeHUH

1. BkiIro4aroT 1aMimy OCBETUTENISI B CETh TIEPEMEHHOTO TOKA.
3. Uccnemyemslii 00pa3ell ycTaHABIMBAIOT B MPECC IS CKATHS, HE 3aKUMasi €ro, U MOMEIIAI0T
€ro MeX/y MOJIIPU3aTOPOM U aHam3aTopoM. HabmonaroT B okyssip 6 monoskeHue odpasia. 3arem

=|_—|7:‘a—_:=C

”~

Y,
P

|724%A

[\

JAIOT HArpy3Ky (aedopmarus cxkatus), Ui 4ero 3aBuHYUBaioT BUHT C.

4.PaccMaTpuBaloOT KapTUHY UHTEP(EPEHIIMN U 3apUCOBBIBAIOT H30XPO-
MaTUYECKHUE JIUHUU.

5. Takue xe NeiCTBUS MPOU3BOIAT C APYTHUMH MOJEISIMU.

3aoanue B. Ilposepxa 3axona Manoca

[TpoBepka 3akoHa Matoca IpOBOJUTCS HA YCTAHOBKE, ONITHYECKAs CXeMa
KOTOpO# n300pakeHa Ha puc. 2.

1. Bki1ro4aroT yCTaHOBKY B CETh IIEPEMEHHOTO TOKa.

2. CHUMAIOT KPBIIKY ¢ (POTOZJIEMEHTA U TTOMENIAIOT €r0 BINIOTHYIO K
OKYJISpY.

4. YcranaBnuBarT Ha TUMOe aHanmu3aropa yroi o = 90°, 9To cooTBeT-

T
CTBYET yIily ¢ =« — 5= 0° i MaKCHMATBHOMY 3HAYCHHIO (JOTOTOKA.

5. IloBopauuBas aHanu3aTop, uepe3 Kaxabie 30° CHUMaIOT 3aBUCUMOCTh CHJIBI TOKA OT yTJia Mo-
BOpoTa aHanu3aropa. Orcuetsl mpou3BoaaT oT 0° 10 360°. Pe3ynbTaThl M3MepeHUit 3aHOCAT TabIH-

my.

E H. E F._A’.,"OZ D fI’P:_]' |
tae- M 10 ©
ZFN W f”ki/’ L . |

0O, ¢

S — ncrounuk cera; [1— monspuzarop; A — aHAIH3aTop;
0102 — ochb BpallleHHs aHanu3zaropa; D — MaToBoe cTekII0;
@D — potosnement; G — raabBaHOMETP.

Amnanuzarop A MoxeT BpamaThest BOKpyr ocu 0102 (cMm. puc. 9). [ToBopaunBas ananuzarop,
M3MEHSeM MHTEHCUBHOCTh CBETA, MajJatoiero Ha potosneMeHT @I, COeTUHEHHBIN ¢ TaJbBaHOMET-
poM. B 3aBHCHMOCTH OT HHTEHCHUBHOCTH CBeTa cuia (poToToka lgp Oyzner MeHsTbes. s mpoBepku
3akoHa Mairoca CHUMAIOT 3aBUCUMOCTb CHIIBI (POTOTOKA | OT KBajipaTa KOCUHYca yria @.

Bonpocul onsa donycka k pabome

1. Chopmynupyiite 11€71b pabOTHI.
2. B uem 3akitouaeTcs sIBICHHUE MOJISPU3ALUU CBETA?
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. B yem paznuure ecTeCTBEHHOTO CBETa OT MOJAPU30BAHHOTO?
. B uem 3akmrouaercs siBneHue GoToynpyroctu?

. Chopmynupyiite 3aKkoH Masroca.

. Onumure nopsI0K NpoBEAECHUS PabOThI.

AN LN kA~ W

Bonpocut ona 3awumer pabomei

. Bunel nongpuzanuu. OnpezeneHue MmI0CKONOISIPU30BaHHON BOJIHBI?
. SIBnienue aBoMHOrO JyyenpenomiieHus. Ero cyrsb.
. CBoiicTBa OOBIKHOBEHHOT'O 1 HEOOBIKHOBEHHOT'O JTyUEH.

4. BonHoBast MOBEpXHOCTh B KpucTaie. ONTUYECKU MOJIOKUTENbHBIE U ONTHYECKHU OTPHUIIa-
TEJIbHBIE OJJHOOCHBIE KPUCTAJLIIBI.

5. NHTepdepentus nonsipu30BaHHbIX Jy4eH.

6. [Ipuzma Hukomns.

7. IlpakTHyeckoe UCIOoIb30BaHUe MeTo1a (POTOYIIPYTOCTH.

8. Kputnueckue 3aMedanust K paboueil yCTaHOBKE M METO/lY U3MEPEHU.

W N =

3aoanus ona camocmosamenvHou pabomol:

1. IIpopaboTaTh peKOMEHyeMble UCTOYHHKH, OCHOBHYIO M JOTOJHHUTEIBHYIO JIUTEPATYPY
10 U3Y4aeMOMY BOIIPOCY C LIEJIbIO YIIIYOJeHUs, CHCTEMATU3allui U PACIIUPEHUs [TOJyYeHHbIX 3Ha-
HUM.

2. OTBeTUTh Ha KOHTPOJIbHBIE BOIPOCHI JUIsI IOITycKa K JabopaTopHOil paboTe.

3. [1oAroTOBUTHCS K TPEHUHTY B MAJIBIX IPyIIax.
PexomeHanuuy 1o BBINOJHEHUIO 3aJaHUH U MOATOTOBKE MPAKTUUYECKOMY 3aHATHIO: TPOPadOTKa
JIEKIIMOHHOI'O0 Marepuaia, OCHOBHOM U JIONIOJIHUTEIBbHOM JInTepaTypbl. KoHCIEKTHpOBaHKE IPOYH-
TaHHBIX JIUTEPATYPHBIX HCTOYHUKOB. [10Ar0TOBKA K Y4acTHIO B TPEHUHI€ B (hopMaTe MaJloi rpym-
IIbl, HAIIPABJIEHHOT'O Ha O0CYKJIEHUE T'paJyUpOBKH MOHOXPOMATOpPA, ONPEAEIICHUs AUCIEPCUU U
paszperaroniei crnocoOHOCTH MPU3Mbl MOHOXpOMATOPA.

@dopma OTYETHOCTH: OTUET IO JIaOOpaTOpHON padoTe, BBHIOJHEHHBIN 110 00pasily, B COOT-
BETCTBUU C 3a/laHUEM.
OcHoBHas nuTeparypa
No 1, Ne 2
JlononHuTenpHAS IUTEPATYypa
Ne 4, Ne7

JlaGopaTopnas pa6ora Ne 34
Onpeodenenue KOHYeHMpayuu caxapa 8 pacmeope no yeny 8paujeHus niocKocmu
noJipuzayuu

Llenv pabomol: TpagyupoOBaHUE CaXapuMETpPa, T.€. YCTAHOBICHHE 3aBHCUMOCTU MEX]TY Jeiie-
HUSIMH IIKAJIbI 1 KOHIIEHTPAIKEH pacTBoOpa caxapa; MOCTPOCHUE 3aBUCUMOCTH
N= f(C); onpenenenne xounentpaimu Cx pacTBOpa caxapa.

IIpubopuvl u npunaonexicHocmu. caxapuMeTp, KIOBeTa MOJIIPUMETPHUECKasi, paCTBOPHI caxapa.
Tlopsidoxk evinonnenusi pabomul u 06PaAbOMKA pe3yIbMaAMo8 UsMepeHull

. Chopmynupyiite 11e1b paboThI.

. OObsicHUTE, B UEM 3aKJIIOYAETCS SIBJICHHE TU(PPAKIUU CBETA.

. OnumuTe NopsAA0K BEIITOJHEHHUS PaOOTHI.

. Onummre ycTpoicTBO M Ha3HaUeHUE AU(PPAKIIMOHHON peleTKH
B JJTaHHOU padore.

AW N =

Bonpocwt ons oonycka k pabome
. Chopmynupyiite 1ienb paboTHI.

. O0BsiICHUTE IPUHITUTT ICUCTBUS caxapuMmeTpa. ONMUIINTE TOPSIOK BHITOTHEHHUS PaOOTHI.
. Kakue BertecTBa Ha3bIBAIOTCSI ONTUYECKUA aKTUBHBIMU?
. OT 9ero 3aBUCHUT MOBOPOT IIOCKOCTH TOJIIPU3AIUN CBETA B ONTHYECKUA aKTHBHOM BEIIECTBE?

A WN —
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Bonpocwt onsa 3awumer pabomsi

1. Chopmynupyiite npunmun I rolirenca—®penens.
2. Yro Takoe 30HbI @penens? Kak onu crposites?
3. Ilpu xakux ycnoBusix Habmogaercs audpaxuus Opaynrodepa? dudpakmus Openens?
4. Tloscaute nudpaKIuio OT OHOM IIETH U OCTPONTE X0 JIydeid. KakoBbI yciI0oBuUS yCHIICHHS
U OCJIa0JICHUs CBETa B 3TOM ciiydae?
5. MaiiTe onpezaenenne nu(ppakimOHHON PEIICTKH.
6. ITocTpoiite xox iyueit npu audpaxmuu ot N meneid. KakoBsl ycinoBust ycuiieHus u ociadiie-
HUS CBETa B 9TOM ciy4ae?
7. Ilouemy MIpH HCTIOH30BAHUH OEJIOTO CBETa OOKOBBIC MAKCUMYMBI PAIy’)KHO OKpAIIICHBI, a
[EHTPaTbHBIA MAKCUMYM O€JIbIii?

dopMa OTYETHOCTH: OTUET MO JaOOpaTOpHOM padoTe, BBHITOJIHEHHBIN MO 00pa3ily, B COOT-
BETCTBUU C 33IaHUEM.
OcHoBHast TuTeparypa
Nel,Ne2
JlononHuTenpHas IMTeparypa
Ne 4, No 7, Ne§.

JlabopaTopnasi pabora Ne 35

Onpeoenenue nocmosaunou Cmegana-borvymana u nocmosnnou Ilnanxka
npU NOMOWU ONMULECKO20 NUPOMEMPA

Lenv pabomul: n3ydenne pabOTbl ONTUYECKOIO IIMPOMETPA U U3MEPEHUE C €r0 TIOMOILBIO
TeMIIepaTypbl HarpeToro Teja; onpeeleHre NOCTOSIHHOM, B 3akoHe CredaHa-
bonpiMana n pacuér nocrositHHoM 1lnanka.

Ipubopwi u npunadnescHocmu’. TAPOMETP C UCUE3AIOIIECH HUTHIO, JIaMIIa ¢ BOJIb(PPaMOBOI
HUTBIO, BATTMETP, TpaHchOpMaTop.

Tlopsook evinonnenus pabomel u 06PabOMKaA pe3yIbmamos usmepeHul

1. CoOuparoT 3JEKTPUIECKYIO TETb.

| T c'_
a3l | ®
b0

2. Ilepemernasi OKyJIsip MAPOMETPA, YCTAHABIMBAIOT €r0 TaK, YTOOBI CTaJIa OTYSTINBO BHIHA
HHUTbH TUPOMETPUIECKOM JIAMITBI.
3. MemsieHHO Bpalias KoJbIlo MUPOMETPA, U3MEHSIOT SIPKOCTh HUTH TUPOMETPa 710 TeX Iop,
MIOKa CPETHUH y4aCTOK HUTH ITAIIOHHOM JIAMITBI HE CPABHSIETCS C IPKOCTHIO
“rnouar HUTHU UCIIBITYEMO# JTaMITbl (X SIPKOCTH CTaHYT OJIMHAKOBBIMHU M TIOATOMY HUTH
T Thporempa  CTAHYT TPYIHOOTIMYHUMBIMHU). B 3TOT MOMEHT POU3BOJAT OTCUET MO HIKHEH
o IIKaJIe MTUPOMETPa 3HAYCHUSI SPKOCTHOM TeMITepaTyphbl HUTH JIAMITBI.
4. Tak KaK BOJIOCOK JIAMITOYKH HaKaJMBaHHS HE SIBIISIETCS a0COIIOTHO Yep-
HBIM TEJIOM, TO JJIsl ONIPEICIICHHs ISHCTBUTEIBHOM TEMITEPATYPhl BBOJSAT MOMPABKY Af, KOTOpYIO
OIIPEICIISIOT TI0 arpaMme
5. OnbIT MOBTOPSIFOT TP pasa Ul pa3INYHbIX 3Ha4YeHUH MOIMHOCTH P. IlomydeHHbIe TaHHBIE
3aHOCAT B TAONIHUILY pe3yIbTaTOB

Bonpocwt ons oonycka k pabome
1. OnummTe SKCIEPUMEHTAILHYIO YCTAHOBKY U MOPSIOK BBIMTOJTHEHUS PAOOTHI.
2. Chopmymupyiite 3akon Ctedana-bonpiiMana u mosicHuTe GU3NIECKUN CMBICI BEJTUYHH,
BXO/JISIINX B HETO.
3. 3anummre padoune GopMysl 11 onpeneneHus nocrosaHon Ctedana-bonapiiMana u mmo-

crosuuoi Ilimanka
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Bonpocwt onsa 3awumsr pabomei
1. JlaiiTe onpeneneHre OCHOBHBIM CIIEKTPATbHBIM XapaKTEPUCTUKAM TEIIJIOBOTO U3ITyUEHHUSI.

2. Chopmymupyiite 3akon Kupxroda u moscHuTe GU3MIECKUI CMBICT BETMYHMH, BXOSAIINX B
HETO.

3. O0BscHUTE HU3UIECKUN CMBICT TOCTOSTHHOM G.

4. 3anumute pynknuro [Inanka. Beisenute 3akon Credana-bonpimana.

dopMa OTYETHOCTH: OTUET IO JaOOpaTOpHON padoTe, BBHIOJHEHHBIH MO 00pa3ily, B COOT-
BCTCTBUH C 3aJaHUCM.
OcHoOBHas JuTeparypa
No 1, Ne2
JlomonmHuTEIBHAS JTUTEPATYPA
Ne 8

JlabopaTopnasi paGora Ne 36
H3yuenue cnekmpa usnyieHus amomos yuHka
Lenv pabomul: MiccnenoBaHUE CIIEKTPA U3ITydEHUS IapOB LIMHKA B BUANMON 00JIaCTH CIEKTpa.

IIpubopul u npunaonexcrnocmu: crunockon «CoexkTpy, rpaayupoBOYHas KpUBas CTUIIOCKOIIA,
oOpaser [IMHKa WM UHKOCOEpKAIlero BEUIECTBA.

Tlopsook evinonnenuss pabomoi

1. 3yuuTh onucanue ctuiiockona «CoexTpy.

2. PacrmoyioxkuTh JUCKOBBIA 31eKkTpoa D oTHOCHTENIEHO TOBEPXHOCTH CTONMKA 15 B COOTBETCTBHU
¢ puc. 9 (S = 2-3 mm). PaccrosiHue S perynupyercs BpameHueM MaxoBuduka 16. Ha cTomuk 15 mome-
CTHTh 00pasel] IMHKA MM [UHKOCOIEPIKAIIETO BEIIECTBA (HAPUMED, JIATYHb), PACIIOJIO0XKHB €ro Hajl
JIICKOBBIM 3JIEKTPOJIOM.

-,

i
P

7
AN T S

Mo

Pacnionokenre TuCKOBOTO 3JIEKTPOAa OTHOCUTENBHO CTONHMKA: 15 — cTonuk ajst obpasima; D —
JTUCKOBBIN AJEKTPOI;
S — paccTostHEE MEXTy 00pa3I[OM U JJICKTPOJIOM

afoaien ‘I ]

3. YCTaHOBUTH NEPEKIIOUaTeNIN «IEPEKII. TOKa» B MOJOXKEHHE «SA», MEepeKIouaTeNId «KaToa» U
«aHO/» — B TOJIOKEHUE «BBIKIL.», «KKOMOMHUPOBAHHBIN pa3psii» — B nojoxeHue I, «MHIyKTUBHOCTH)
— «0», «eMKoCTb» — «0», «pazan — «60°», «KOINUECTBO UMITYILCOBY» — «1». BKiIIOUNTH reneparop B
ceTb 220 B 1 HaXkaTh KHOMKY «ITyck». Eciu gyra He 3axuraercs, 00paTuThCs K MpenoaBaTesio Uik
1abopaHTy.

4. benyro TOUKy, HAHECEHHYIO Ha MaXOBHUYOK 20 yCTaHOBUTH MPOTUB 0003HaueHUs 20 MIKaJbI.

5. UccnenoBarh cnekTp IMHKA, Bpamas MaxoBuuok 11 u paccMaTpuBasi IMHUM LIMHKA B OKYJISIP
CTHJIOCKOTIA.

[Tpu 3TOM HEOOXOAUMO YUUTHIBATh, UYTO HAONIO0AEMbIl CNEKMP NPeOCmasasiem coO0U HaNodCeHue
08YX cnekmpog: CIIeKTpa Mean (0T JUCKOBOTO JIEKTPO/a) U CrieKTpa LuHKa. [losTomy mpu onpenerne-
HUU MCKOMBIX JIMHUI TpPUIUIETa UHKA CJIEIYeT PYKOBOACTBOBATHCA B3aUMHBIM PACIIONOKEHUEM JIU-
HUH U rpaJyupoBOYHBIM TpauKoM CTUIOCKONA. JIMHUM TpUIUIeTa CleayeT UCKaTh B Juana3oHe 465
<A< 485 nm (TomyOble JIMHUN CIICKTPA).

6. YcTaHOBUTH KaXKIYI0 HAWJCHHYIO JMHHUIO TPUIUIETa MIPOTHB TPEYTrOJLHOTO BhIpe3a BU3Mpa. 3a-
NHUCaTh YMCIOBBIE OTCUETHl M0 Oapabany. Ilo rpagynpoBoyHOMY rpaduKy ONpenenuTh JUIMHBI BOJH
JVHUN TpuIuieTa. JlaHHbIe 3aHECTU B TAOJIMILY PE3Y/IbTAaTOB 3, 3alI0JIHUB ITyCThIE MECTA.
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Tabnuia pe3yabTaToB

Amom Hg Cd Zn
Ouepeus uonuzayuu, 58 10,4 9,0 9,4
1. Mepexon °P,—'S, : A, nu 253,7 326,1 307,6
AE. 5B 4,90 3,81 4,04
2. Mepexon °S,—°P,: A, nu 404,7 467,8
AE. 5B 3,07 2,66
3. Hepexon °S,—°P,: A, nu 435,8 4802,59
AE. 5B 2,85
4. Tlepexon °S,—°P,: A, nm 546,1 508,6
AE B 2,27 2,44

7. BBIKJIFOUHTH CTHIJIOCKOIT (KHOITKA «CTOII»).

8. Ompenenuth paccTOSIHUE MEXy SHEPTeTUYECKIMH YPOBHIMH, OTBETCTBEHHBIMH 32 CHEKTPaTh-
HBIC JIMHUM 110 (hopMmyIie:

AE =hv=hc/A,
rae h-mocrosinHas [lnanka; C—CKOpPOCTh CBeTa; A, V —IJIMHA BOJHBI M 4aCTOTa M3Jy4aeMoro ceta. Pe-
3yJIbTaT BBIPA3UTh B 28B.

9. Hauepruts s atoma Hg (n = 6), Cd (n =5) u Zn (n = 4) ¢pparMeHTsI MOIHOW YHEPreTUIECKOM
CXeMbl, 0TOOpaXKarollie pacioiokenue yposHeit sneprun n'S,, (n+1)°S,, n°P,, n°P,, n®P,, ucnoss-
3ys TaOJIUIly | pHC.

Bonpocwt ons oonycka k pabome
Cdhopmynupyiite 1iemb paboThl.
Onumure X0 paboTHI.
Onuimre paboyyro yCTaHOBKY.
[TosicHuTe IPUPOY TMHEWYATHIX CIIEKTPOB aTOMOB.
Onuuure NopsA0K 00pabOTKU Pe3ysIbTaTOB.

agrwdE

Bonpocwt onsa 3auwumer pabomei

1. Kakue KBaHTOBbIE UMCIa 33Jal0T COCTOSIHME AJIEKTPOHOB B aToMe? Kak oHu o603Havarotcs?

2. Chopmynupyiire npunun [laynu.

3. OOBsACHUTE SHEPreTUYECKYIO TMarpaMMy aToMa HaTpHs U €€ OTJIIMYUe OT SHepreTUYecKoi aua-
rpaMMBbI aToMa BOJIOpO/ia

4. OObsCHUTE IPUYMHBI pacleIJICHUs] ypOBHEH HATPHsI Ha 2 TIOTyPOBHSI.

5. O0OBsICHUTE IPUYMHY MYJIBTUILNICTHOCTH ypoBHeit atomoB Hg, Cd u Zn.

6. Kax onpenenuts A1 MHOTO3JIEKTPOHHBIX aTOMOB TOJHbIE OPOUTAIBHBIN U IMOJHBIA CIMHOBBIN
MOMEHTHI UMITYJIbcOB aToma? Kakyro cBsi3b Ha3pIBatOT LS—cBs3p10?

7. Kaxumu BbIpaXEHUSMHU ONPEIEISIOTCS 3HAUCHHSI Pe3YIbTUPYIOIIMX MOMEHTOB aTomMa?

8. OOBsICHHUTE CXeMY SHEPTreTHYECKIX YPOBHEH aTomMa PTYTH.

9. J[laiite ananu3 pparMeHTOB MOJTHON CXEMBbl YHEPT€TUUECKUX YPOBHEH aTOMOB PTYTH, KaIMHs U
LUHKA.

dopmMa OTYETHOCTU: OTUET MO J1abopaTopHON padoTe, BHIMOJHEHHBIH MO 00pasily, B COOT-
BETCTBUU C 33IaHUEM.
OcHoBHast TuTeparypa
Nol,Ne2
JlononHuTENBHAS IUTEPATYpa
Ne 8
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JlaGoparopHasi padora Ne 37
Kauecmeennwiii cnekmpanvhuvlil ananus
L]env pabomul: IpoBECTH KaUECTBEHHBIN aHAJIN3 00pa31IOB JaTyHH.
Ilpubopor u npunaonesxcnocmu: crunockon CJI-12 «Cnektpy,
o0pa3Libl JaTyHH,
STaJIOHHBIE 00PA3IIBL,
IpagyupOBOYHBIN rpaduk.

Ilopsiook evinonnenus pabomovl u 0O6pabOMKa pe3yibmamos uzmepeHuil

1. O3HaKOMHUTBECS CO CTHIIOCKOIIOM.
2. Pacmnonoxuth TuCKOBBIN 3J71eKTpoa D OTHOCHTENEHO MOBEPXHOCTH CTOJIMKA 1 B COOTBETCTBHUH

¢ puc. (S = 2—3 mm). [ToMecTUTh Ha CTOJIMK METHBIN IEKTPOA—00pa3el], paCIOI0KUB €ro HaJl JUCKO-
BBIM 3JICKTPOIOM.

3. YCcTaHOBUTH MEpeKIouaTenu (cm. puc.2) «Iepeki. TOKa» B MOJOKEHUE «S5SA»; MepeKiiovarenu
— «KaTOJ», «aHO» — B MOJIOKEHUE «BBIKIDY, KKOMOMHUPOBAHHBINA Pa3ps» — B TOJOKCHUE 2; «MHIYK-

TUBHOCTBY» — «0»; «eMKocTh» —«0»; «paza» —60°; «konuyecTBo UMIyYNbCOB» — 1. BritounTs reHepa-
TOp B ceTh 220 B 1 Ha)XKaTh KHOIKY «ITYCK».

fufalaled=00) 51"‘ m'}4 ‘I -f_df_j

NN NN

e

. PacmonosxeHne 1ucKOBOTO 3JIEKTPOIa OTHOCUTEIIBHO CTOJIMKA: 15 — cTomuk 11s obpasua; D —
JIMCKOBBIN AIEKTPOL;
S — paccTosiHue MEXly 00pa3IoM U IEKTPOIOM

4. Benyro TOUKy, HaHECEHHYIO Ha MaxoBu4ke 20, yCTaHOBUTH MPOTUB 0003HaYCHUS 2() ITKAJIBI.

5. UccnenoBath CHEKTp MeIH, paccCMaTpUBas €ro JUHUU B OKYJISIp CTUIIOCKOMNa. Bpaias MaxoBu-
4ok 16, Ka4eCTBEHHO O3HAKOMHTBHCS CO CIIEKTPOM, pa3inyas MEeHee WHTEHCHBHBIC JIMHUHM OT Oojee
UHTECHCUBHBIX.

B xauecTBe OTHpaBHBIX JIMHUN MOXHO BbIOpaTh XapaKTEepHbIE JTUHUU B creKTpe Meau. OcoOeHHO
XapaKTEPHBIMU SABJISIIOTCS SIPKHE 3€JIeHble TUHUU:

A=510,5 nm;

A =515,3 nm;

A =521,8 Hm — 522 nm (ty0ner), npeacTaBIeHHbIE HA PUC.

" “ < o S N
s 2 =g 2 g £
vy ("s1 i Ual wy a1 wy
3€j1eHblE aHceimeole

6. Habmonaror Hanbosiee MHTEHCUBHBIC JIMHUU CIIEKTPa MEJU: JIBE B JKEJITOH 4acTH CHEKTpa, TPU
— B 3€JICHOH, YeThIpe — B CUHEH U 4eThIpe — B ()HOJIETOBON YacTH cnekTpa. Kaxayro JTUHUIO ycTaHaB-
JUBAIOT MPOTHUB BU3Mpa OKYJIsIpa. 3alMChIBAIOT WX YHCIOBbIE OTCUETHI Mo OapabaHy. OTKIIOYHUTH Te-
HEpaTop OT CETH.

7. UccnenoBarh CeKTp LUHKA. [[J11 TOro MOMECTUTh Ha CTOJIMK BMECTO MEIHOTO 0Opasell IMHKA.
CHoBa 3axeub nyry. HabGmomaeMblit Ipu 5TOM CIIEKTp, MPEICTABIIACT COO0M HAJOKEHHUE CIIEKTpa Me-
¥ ¥ CreKTpa IuHKa. [Io3ToMy B aHaIM3MpPyeMOM CIIEKTpe Hapsay C JMHUSIMU LIMHKA 00s3aTelIbHO
OyAyT MpUCYTCTBOBATh JINHUM MM, OTMEUEHHBbIE B IIyHKTe 6. CpaBHMBasi HAaOIIOAAEMBbIN CIIEKTP CO
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CHEKTPOM MEJIH, OTMETUTh MHTCHCUBHbBIC JIMHUU IIMHKA. XapaKTEPHBIMHU B CIIEKTPE IIMHKA SIBIISIFOTCS
KpacHasi JINHUS C JUIMHOU BOJHBI 636,4 Hu 1 TonyOble ¢ nmuHamu BoH 481,0 um; 472,2 nm; 468,0 mm.

8. MccnenoBath cekTp JaTyHHU. [[j1sl 3TOro MoMECTUTh Ha CTOJIMK BMECTO IIMHKOBOTO 3JEKTpOAa
natyasbiii. CHOBa 3axeub Ayry. CpaBHUTH CHEKTp JATyHH CO CIIEKTpOM Meau. B HeM o0s3arenbHO
OyIyT MPUCYTCTBOBATh BCE MHTCHCUBHBIC JIMHUU, XapaKTepHbIE Jis clieKTpa Meau (cm. nyHkm 6), mo-
CTOSIHHBIN AJIEKTPOJA — MEIHBIN). B cnexTpe naTyHn HaOnrofaeTcs HaJMYMe YEThIPEX MHTECHCUBHBIX
JUHUN, OTCYTCTBYIOIIMX B criekTpe Meau. OaHa uMeeT KpacHbIN I[BET, IPyrue Tpu — rony0oil. 3anu-
caTh B IIPOTOKOJI COOTBETCTBYIOLINE OTCYEThI. OTKIIOUUTH reHeparop oT ceTh. CpaBHUBAs MOJIy4YEH-
HBIM CIIEKTP CO CHEKTPOM ILIMHKA, YOeIUTHCS, YTO MOSBUBIIUECS JUHHUH SIBISIFOTCS JUHUSMH IIMHKA,
T.€. JaTYHb — 3TO CILJIaB MEJIU C LIUHKOM.

9. OGpaboTarh pe3ynbTaThl U3MEPEHUH, OTHOCAIIUECS K CIIEKTPY Meau. Ha MummmmeTpoBoit Oy-
Mare mOCTPOUTh MACHITA0HYIO JIMHEHKY CIIEKTpa MEIH, TAe M0 TOPU30HTAIH OTJIOKUTh OTCUETHI 110
OapabaHy, KaXIyI0 JJMHHUIO CIIEKTpa (COMIACHO 1. 6) H300pa3uTh BEPTUKAIHHOM JIMHUCH.

10. ITo umeromemycst B 1a00paTOPUH TPagyupOBOYHOMY IpaduKy ONpPEAeTUTh JUIMHBI BOJIH, HC-
CJICIOBAaHHBIX JIMHUM CIIEKTpa Meau. BeimucaTe y TUHUN MaciTaOHOW JUHEHKH (ITOCTPOSHHOH B CO-
OTBETCTBUU C 11.9) JUTMHY BOJHBI B HM.

11. O6paboTaTh pe3ynbTaThl U3MEPEHUHN, OTHOCAILIUECS K CHEKTpY HHUHKA. Ha MummumerpoBoit
OyMmare mocTpoUTh MacIITa0HYIO JIMHEWKY CIIEKTpa LIUHKA, /i€ 110 TOPU30HTAIN OTJIOXKHUTH OTCUETHI
no Oapabany. Kaxxayro TUHUIO CIEKTpa W300pa3uTh BEPTUKAIBHOMN JIMHUEH U HAMMKCATh JUIMHY BOJHBIL.

12. IlocTtpouTh MacmTabHYIO JUHEMKY CHEKTpa JaTyHH, Ha KOTOPOH OTMETUTH UCCIIEJOBaHHbBIE
cnekTpanbHble JuHuu. [1o rpagynpoBouHomMy rpaduky onpeAaenuTh JIMHBI BOJH HUCCIEI0BAHHBIX JTH-
Huil. ConocTaBsiisisi IMHEHKN CIIEKTPOB, C/AEIaTh BBIBOJ O XUMUYECKOM COCTABE JIATYHHU.

Bonpocwt ona oonycka k pabome
. ChopmymnupyiiTe mensb paboThL.
. JlaTb omnpe/esieHue KaueCTBEHHOTO CIICKTPAIbHOTO aHAIH3A.
. O0BsICHUTD yCcTpOiicTBO cTrutocKoma CJI-12.
. [IpuBecTH MOPSIIOK BHIMOTHEHUS PAOOTHI.

AW N —

Bonpocwt onsa 3awyumer pabomei
1. [Tosicauth onTHYeCKyto cxemy ctuiiockomna CJI-12.
2. Ha3Batb BUIBI CIIEKTPOB.
3. [Touemy Kakblii SJIEMEHT UMEET CBOU XapaKTEepHbIE JIMHUN?
4. B yeM COCTOHT MPEUMYIIECTBO CIIEKTPAIILHOTO aHAIN3a 10 CPABHEHUIO C XUMHUYECKUM?
5. JlaTb KpUTHYECKHE 3aMeuaHus K padoTe.

®dopma OTYETHOCTH: OTUET MO JJabopaTopHON padoTe, BBHIOJHEHHBIN 10 00pa3ily, B COOT-
BETCTBUU C 3a/laHUEM.
OcHoBHast TuTeparypa
No 1, Ne 2
JlonoHUTENbHAS JIUTEPATypa
Ne 8

Jladoparopnasi padora Ne 38

H3yuenue 3a8ucumocmu conpomueieHusi NOAynpo8oOHUKA O MeMnepamypul u
onpeoeneHue sHepuUU AaKMusayuu NOIyNPo8OOHUKA

Lenv pabomul: 1) CHATH 3aBUCIMOCTD COTIPOTUBJICHUS OT TEMIIEPATYPHI;
2) OIpeaeTUTh SHEPTHIO aKTUBAIIUH ITOJTYITPOBOIHHKA.

Ipubopwl u npunadnexrcHocmu: NOTYIPOBOTHUKOBOE COMPOTUBIICHHE, IIU(POBOI BOJIBTMETD
B7-35, anexrpudeckas IiInTKa.

Tlopsook evinonnenus pabomel u 06PAOOMKA pe3yIbmamos usmepeHull

VYcraHoBKa U1 ONIpEAEIICHNs TEMIIEPaTYpPHOUM 3aBUCUMOCTH COIPOTUBIIEHUS MOIYITPOBOIHUKA
COCTOUT U3 IM(PPOBOTrO BOIBTMETPa 1, MOTYIPOBOJIHUKOBOT'O TEPMOCONPOTHUBIICHHS 2, TIOMEIICH-
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HOTO B TepMocTar (Koja0y ¢ BoaoOW) 3, HarpeBaeMoro aiekTporiutkon 4. Temmeparypa B TepMo-
CTaTe U3MEPSIETCS TEPMOMETPOM 5.

o [
S~
I~ _’ 2
3.\\ _3]){,/
4 T = -
\‘l

77 /777777777 7/7777777

1. OmnyctuTs B BOIy HCCIIEIyeMOE CONIPOTHUBIICHUE.

2. HupoBbIM BOJIETMETPOM U3MEPUTH CONIPOTHUBIICHUE TOTYIPOBOJHUKA P KOMHATHOM TEM-
neparype 1ocjie BBIPaBHUBAHUS €0 TEMIIEPATYPhI ¢ TEMIIEPAaTypOil BOABI.

3. BrxurouuTh HarpeBaTeIb TEPMOCTATA.

4. TIpowsBecTn M3MEpEHHUE COMPOTHUBIICHUS MOJYIPOBOJAHUKA MPH TEMIIEpaTypax OT KOMHATHOW

10 80 °C uepes kaxapie 10 °C. JlaHHbie 3aHECTH B TaOJIHUILY.

Tabnuua pe3ynbTaToB
1
Ne t R T T InR AW,
OIIbITAa
°C Om K K1 Jx 3B

5. Tlo mony4eHHBIM TaHHBIM U3MepeHHii moctpouth rpaduk 3aBucumoctu N = f(U), mposens ye-
pe3 PKCIEpUMEHTAIbHbIE TOUYKH MPAMYIO JTHHHIO.

6. BeibepuTte Ha rpaduke 3aBucumocti INR = f (1/ T) Jr00bIe JIBE TOUKH, KOTOpBIE, KaKk U 00JIb-

IIUHCTBO APYIUX 3KCIICPUMCHTAJIbHBIX TOYCK XOPOUIO JICKAT HA HpHMOﬁ. I/ICHOJ'IIBYH 3HAYCHHUA KOOP-

1 1
JUHAT OTUX Touek: INR, u INR, — 10 0CH y, — ¥ — — IO OCH X, BEIYHACIUTE JHEPTUIO aKTUBALUH 110-

Tl TZ
JTyNPOBOJAHUKA TTO hopMyIie
AW, = 2k InR, -InR,
11
Tl T2
B JUKOYIISIX 1 B dIeKTpoH-BombTax (1 98 = 1,6-1071° JTx).
InR
]
nR === z

lan -——— 1

I
|
I
|
I |
l I
1 |
| | 1
T T T
T1 T2

Puc. I'paduk 3aBrcuMOCTH Joraprdma CONpOTUBICHUS OT TEMIIEPATYPHI.
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Bonpocwt ona oonycka k pabome
1. Chopmynupyiite neiab paboThI.
2. JlaiiTe omnpezerieHrne COOCTBEHHOTO U MTPUMECHOTO TTOJIYIIPOBOTHUKA.
3. OOBscHUTE yCTPOUCTBO paboveil YCTAHOBKH M XOJI SKCIIEPUMEHTA.

Bonpocwt ons 3awumsr pabomei

1. OOBsicCHATE C TOYKH 3pEHHSI 30HHOW TEOPHH JIEICHUE BEIIECTB Ha JMAJIEKTPUKH, METAJUTBI H MTOTYTIPO-
BOJ/IHUKHL.

2. IlosicHute MexaHu3M COOCTBEHHOM W MPUMECHON MPOBOJAUMOCTH MOTYNPOBOAHKUKA. OOBSICHUTE POCT
MPOBOJAMMOCTH TOIYIIPOBOIHUKA OT TEMIIEPATYPHI.

3. Hdaifte onpeneneHne YHEPTUH aKTUBAIIUN HOCUTEJIEH 3apsa B MOIYIPOBOHUKE. Brimummre hopMyIsl,
OTMCHIBAIONINE KOHIICHTPALIUIO HOCHTEIIEH 3apsiia B COOCTBEHHOM U MMPHUMECHOM MOTYIPOBOJHUKAX.

4. TlpoBeaute aHaIM3 MOJYYCHHBIX PE3YIIHTATOB.

dopMa OTYETHOCTH: OTUET IO JJaOOpaTOpHON padoTe, BBHIOJHEHHBIH 1O 00pa3Ily, B COOT-
BETCTBUU C 33IAHUEM.
OcHoOBHas uTeparypa
Ne 1, Ne2
JlononHuTenpHas ureparypa
No 8

Jladoparopnasi padora Ne 39

Onpeodenenue KoHYyeHMpayuu Hocumeinel moka 6 NOJIynpPoBOOHUKe
¢ nomowvio s¢hghexma Xoana

Lenv pabomur. 1) onpeneneHne MOCTOAHHON XO0J1Ia;
2) ompelielieHHe KOHIICHTPAI[MH HOCUTEIIEH 3apsia.
IIpubopul u npunaonexcHocmu: yCTaHOBKA I M3ydeHus s dexra Xoia, JaT9uK XoIia,
HWCTOYHHK NMUTaHUsA, IU(QpOBbIC BOJbTMETPHI B7-35.

Tlopsioox evinonnenust pabomul u 06pabOmMKa pe3yibmamos usmepeHull

Puc. brok-cxema ycraHoBKH [t u3Mepenus 3¢gpdexra Xomna

1. BKJIFOYHATH NCTOYHUK MTUTAHUS dJICKTPOMArHuTa 4.

2. BIIIOYNTh MCTOYHUK TOKa 3 yepes obpazel. Tok, mpoTtekatomuii uepe3 oopazer; | = 35 uA.

3. TIpoBectu m3MepeHHs XOUTOBCKOW Pa3HOCTH TIOTEHIIMATIOB, MEHSISI BEIMUMHY TOKa |,, TeKyIe-
ro uepe3 AeKTpoMarHut ¢ marom npumepso 0,02 4 B uatepsane ot 0,02 no 0,12 4. Benuunna Toka
AJIEKTPOMArHUTA PETYIUPYETCS JIAOOPATOPHBIM aBTOTPAaHC(HOPMATOPOM, BKIIFOUCHHBIM B IIETIh MTUTA-
HUS DJIEKTPOMArHUTA U U3MEPSETCS MUPPOBLIM BOIBTMETPOM PA 1, paboTaomuM B peKuMe U3Mepe-
HUS CHITBI TOKA.

W3mepeHus: XOIJIOBCKOM Pa3HOCTH MOTEHIIMAIOB MPU Ka)XJI0M YCTAaHOBIEHHOM 3HAY€HUH TOKa |,
BBITMIOJHATH MPU ABYX HANpPAaBIECHUSAX TOKa (OJHOMY HAaIpaBJICHHUIO COOTBETCTBYET 3HAU€HHUE HaIlps-
xenns U', npyromy — U"). HampaBienue Toka U3MeHsIeTCs nepekiroyaresieM S1, yCTaHOBICHHBIM
Ha JIMIEBOM maHenu npudopa. Pesyaprarel namepennit U’ u U” 3anectu B Tabnuiry.
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Tabmuma pesynbraToB 1

No l, | U’ u” Ux B R <R> n
A \mA |mMB |mB | Tn | M/Kn MK me

OO IWIN|F

4. Tlo dpopmyie

o LI
2

paccuutath DJIC Xomma Uy 15 KaXI0T0 3HAYEHUS TOKa AJIEKTPOMAarHuTa .

5. Tlo rpaduky 3aBUCUMOCTH MHyKITHM MAarHUTHOTO TIOJISI OT TOKA B OOMOTKE 3JICKTPOMAarHuTa,
UMEIOIIEerocs: Ha pabodeM CToJie, ONPEIeIUTh BETNYNHY HHAYKIIMM MarHUTHOTO ToJis B.

6. OnpenenuTs 3HAYCHHE MTOCTOSHHOMN Xou1a 1o opmyiie

RZde'
|-B

rae d=5,0-10"°x, 1=35,0-102A.
7. Onpenenuts cpeHee 3HaUEHNE IOCTOSTHHON XoJ11a.
8. PaccuntaTh KOHLIEHTpAIMIO HOCUTENIEH TOKa HA OCHOBAaHUU COOTHOIIECHUS

n= L, rme e=1,6-10""° K.
(R)-e
9. OmpenenuTh OTHOCHTENbHYIO MOTPEIIHOCTh MOCTOSIHHOM Xoiula mo (opMyine, MoaydeHHOM
b depeHIMaTbHBIM METO/I0M:
AR AU, Ad Al AB
=—=—"+—+—+—
(R U, d 1 B
OTtkyna abCcoMoTHas OTPEIIHOCTh

10. OTHOCHTENTHHYIO MOTPEITHOCTH KOHIICHTPAIIMM HOCUTEIICH TOKa onpeessieM o Gpopmyre:
An AR Ae
- = + —_—,
n <R> e
rae Ae— aOCOJIIOTHAS MOTPENTHOCTh TAOJIWYHOW BETMYUHBI, 3HAUEHUE KOTOPOU 3aBHCHT OT TOTO, C Ka-

KOH TOYHOCTBIO MBI OepeM 3Ty BEIUYHHY U3 TaOJHIB (PU3HUECKUX BEIMYUH. Pe3ynbTaThl pacuéToB
3aHECTH B TA0I. 2.

Tabmuia pe3ynbTaToB 2

AR AR An An
(R) (n)

% MK % e

Bonpocwt ona oonycka k pabome
1. Ha3BaTh OCHOBHBIC YaCTH YCTAHOBKH U OOBSICHUTH UX HA3HAUCHHUE.
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2. OOBSACHUTD, C KAKOH IEJIbI0 B TIPOLIECCE M3MEPEHHUI H3MEHSIETCS HAalPaBJICHUE TOKA, TEKYIIETO
qyepes3 AIEKTPOMarHur.

3. IloscHuTh, Kak B paboTe onpeaensercs BeIMYUHa HHAYKIIMA MarHUTHOTO TOJIsA?

4. IlpuBecTH NOPSIOK BBINOJIHEHUS paOOTHI.

Bonpocut ons 3awumet pabomot
1. Jlates onpenenenue 3¢dpdexra Xomia.
2. llosicuuth Mexanu3M Bo3HukHOBeHHS DJ[C Xomra B MeTajiax.
3. BeiBectu Gopmyny s onpeaenenus nois Xomna u 3C Xomnna B MeTamiax.
4. VYka3aTb, OT KaKUX IIPUYUH 3aBUCUT MOCTOSIHHAsI X0JU1a B MeTasllax.
5. O0OBACHUTD, YEM OTINYAIOTCS MeXaHU3Mbl Bo3HUKHOBeHMs DJ[C Xosuia B MeTajiax u nojy-
MIPOBOJHUKAX ?
6. OT Kakux BEJMYMH 3aBUCHUT ITIOCTOSIHHAS XO0JUIa B IIOJYIIPOBOIHUKAX ?
@dopma OTYETHOCTHU: OTUET MO J1abOpaTOpHON paboTe, BBHINOJHEHHBIN 10 00pasily, B COOT-
BETCTBUU C 33JaHUEM.
OcHoBHas 1uTepaTypa
Ne 1, Ne2
JlononHUTENbHAS IUTEpATypa
Ne 8

9.2. MeToanyeckne yKa3aHus M0 BHINOJHEHUIO KOHTPOJILHOM padoThl

B mpouecce n3ydyenus Gu3MKM CTYyIEHT JOJDKEH BBIIOJHUTH KOHTPOJIbHYIO paboTy. Pemenne
3a/1a4 B KOHTPOJIbHOU paboTe sSIBJIIETCS IPOBEPKON CTENIEHU YCBOECHHUS CTYAEHTOM TEOPETHYECKOIO
Kypca. Ilepen BbImosiHEeHMEM KOHTPOJIBHOW pabOThl CTYyIEHTY HEOOXOJMMO BHUMATEIbHO O3HAKO-
MUTBCS C IPUMEPAMH PEHICHUSIMU 33124 110 JTaHHOW KOHTPOJIbHOU padoTe, ypaBHEHUSIMH U (opmy-
JaMH, a TaKK€ CO CIIPaBOYHBIM MAaTE€pHaJIOM, NPUBEICHHBIM B KOHLIE METOJMYECKUX YKa3aHWMU.
Bei0op 3a1a4 mpousBOAMTCS MO TaOJIMIE BapHAHTOB, MPUBEACHHON B METOAMUYECKUX YKa3aHMAX
(HoMepoM BapHaHTa siBIsieTCs mocienHsas undpa B HoMmepe 3au€tku). [IpaBuna opopmiieHus KoH-
TPOJILHOM paboThl M MPHUMEpPHI pEIIeHUs 3a1a4:

1. YcnoBust 3a/1a4 CTYICHTHI IIEPEMUCHIBAIOT ITOJTHOCTBIO O3 COKPAICHUH.

2. Bce 3HaueHHs BENIMYMH, 33/IaHHBIX B YCJIOBUSAX M IPUBICKACMBIX U3 CIIPABOYHBIX TAOJMIL, 3aIUCHI-
BAOT JUIS HAIVISTHOCTH COKPAIICHHO (CTOJIOMKOM) B T€X €AMHMIAX, KOTOPbIC 3aJaHbl, U B €IMHMIAX TON
CHCTEMBI, B KOTOPOU BEITIONHSIOT perierue (B equnuiax CH).

[Ipumep Taxoii 3anucu.
B 3agaue ykazaHo: «3a Bpems t = 0,5 muH Baros mpomren myTts S = 11 kM, Macca Barona m = 16 .
3anuChIBaIOT:
t= 0,5mMun=30c¢;
s=11xm=11-10% m;
m=16 t = 16-10° kr.
@®parMeHT 3aaa4n u3 pazgena « JIEeKTPOMarHeTU3M.

«Pamka momaneio S = 50 cm?, conepxaras N = 100 BUTKOB, paBHOMEPHO BPAIIAETCS B OJHOPOIHOM
MarHuTHOM nosie (B = 40 mTi). YacroTa Bpamienust pamku # = 960 00/Mun».

3anunceIBaroT:

S=50cm?=50-10" Mm%

N = 100 BHUTKOB;

B =40 MTn =40-10"2 Tu;
n =960 o6/mMuH = 16 06/c.

Eme oqun npuMep 3amaun u3 paznena «OnTukay.
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«Ha mudpakiuoHHyo pemerky, coaepkaiiyto N =500 mrpuxo Ha 1 MM, MajaeT HOPMAaJIbHO MOHO-
XPOMATHUYECKUH CBET C NITUHOHN BOIHBI A = 0,5 MKM».

3anuChIBAIOT:
N=500"—=5.10——=5.10°u"}
MM 107°Mm

371€Ch CIIOBO «IITPUXH» MOKHO OITyCTHTh, TOTJIA:
A=0,5mm =0,5-10"° m.

3. Bce 3agauu cienyeT pemarb B MeKAyHapoaHoi cucreme equnanl (CH).

4. K Oonpieit yactu 3a1a4 HEOOXOAUMBI MOACHSIOIINE YSPTEKU MM TpaduKu ¢ 0003HAUEHHEM BCEX
BENMMUUH. YepTeku cieayeT BBIIOIHATh aKKypaTHO MPH MOMOIIN YEPTEKHBIX HHCTPYMEHTOB; OOBSICHEHNUE
pelIeHNs JOJHKHO OBITh COTJIACOBAHO C 0003HAUYCHUSAMH Ha YepTEKax.

5. Heobxoaumo ykaszaTh GU3HUYECKHE 3aKOHBI, KOTOPBIE AOJDKHBI OBITh UCTIONB30BAHBL, U apTYMEHTHPO-
BaTh BO3MOXXHOCTb MX IIPUMEHEHHS ISl PEIIeHHs TaHHOW 3a/1a9u.

6. C moMOIIbI0 3THX 3aKOHOB, YYUTHIBAs YCIOBUSA 331a4H, ITOJyIUTh HEOOXOAUMBIE pacdeTHbIe (popmy-
JIBL.

7. BeiBox (hopMmyn U pelieHue 3aqad cleAyeT CONPOBOXKAATh KPATKHUMHU, HO MCUEPIIBIBAIOIIUMH TOsIC-
HEHUSIMU.

8. Ucnonb3oBanubie B popMyiiax OyKBEHHbIC 0003HAYCHHS TOJIKHBI OBITH COIIACOBAHBI C 0003HAYCHU-
SIMU, TIPUBEICHHBIMH B YCJIOBUH 3aJiay U Ha MPUBEACHHOM pHCyHKe. JlomonHuTensHbie OyKBEeHHBIE 0003HA-
YEHUs CJIETYET CONMPOBOXKIATh COOTBETCTBYIOIINMH O0BSICHEHHSAMHU.

9. IonmyunB pacueTHyI0 (GopMyITy, HEOOXOIMMO MPOBEPUTH €€ Pa3MEPHOCTb.

Hamnpumep, [uist onpenesieHnst paccTOSHUS S, KOTOPOE MPOHIET TEI0 MACCOi M 10 OCTAaHOBKH, JABUTAsICh
paBHO3aMEJICHHO IO/ IeHiCTBHEM CHIIBI TpeHus F.p, ObLTa momydeHa popmyma:

S_Voz-m
2F,,

rze Vo — CKOpOCTh JBIDKCHUS TeJla B HaYaIbHBIII MOMEHT BPEMEHH.
Ocy1iecTBIM NPOBEPKY Pa3MEPHOCTH TOITYUIEeHHOH (popMyIIbI:

VZi.m (MZ/CZ)-KF M? - KT
[S]: 0F B H B c2-1<r-M/c2 :[M]
byl
An N [m2
311eCh, UCXO/Is U3 BTOPOro 3akoHa HeioToHa, eqununity nusmepenust cuibl 1H pacrcbiatot kak 1(€8 -1 / ).

10. TTocne mpoBepKu pa3MEPHOCTH MOIYYEHHBIX PACUETHBIX (POPMYJI IPUBOAUTCS YUCIEHHOE PElICHUE
3a/1a4n.

11. Boraucnenus ciieayer NpoOU3BOIUTE C TOYHOCTHIO, COOTBETCTBYIOIIEH TOYHOCTH MCXOIHBIX YHCIIO-
BBIX JIAHHBIX YCJIOBHS 33a7a4d. EciM MCXO/HbIE YMCICHHBIE 3HAYSHUS JaHbl C TOYHOCTHIO JI0 OJHOTO 3HaKa,
TO W pacyeT BBHITIOJIHACTCS C TOYHOCTBIO JIO OJJHOTO 3HaKa. Eciii oHM JaHbl ¢ TOYHOCTEIO 70 ABYX (Tpex) 3Ha-
KOB, TO U pacyeT BBITOJIHAETCS C TOYHOCTBIO JI0 IBYX (Tpex) 3HaKoB. UucHa clietyeT 3aichiBaTh, NCIIONb3YsI
MHO)UTenb 10, Hanpumep, He 0,000347, a 3,47-107,

10. TIEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOT U, UCTTOJIb3YEMBbIX ITPH
OCYHIECTBJIEHUU OBPA30OBATEJIBHOI'O NPOLECCA IO JUCHUIIJIMHE

NudpopmannonHo-kommynukaTuBHble TexHonoruu (MKT) ucnons3yrores, ais:
— MOJY4YeHHUs1 HTHPOPMALIUH NIPH MOJITOTOBKE K 3aHATHUSM;
— CO3JaHMSI IPE3EHTAI[MOHHOTO COITPOBOXK/IEHNS MPAKTHUECKUX 3aHATHUH;
— paboTHI B JIEKTPOHHON MH(OPMAITMOHHON CpeJie.

CTaHI(apTHOC JIMIICH3MOHHOC NPOTpaMMHOC obecreueHue:

Microsoft Imagine Premium: Microsoft Windows Professional 7;
Microsoft Office 2007 Russian Academic OPEN No Level;
AHTHBHpYCHOE TTporpammuoe obecrieuenune Kaspersky Security;
Adobe Reader.
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11. OMUCAHME MATEPHUAJIBHO-TEXHUYECKOWM BA3bI, HEOBXOJIUMOM JJIs1

OCYHIECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLHECCA 110 JUCHUIIJIMHE

Buo
3an-
mus

Haumenosanue
ayoumopuu

Ilepeuens ocnoenozo o6opyoosanusn

Ne JIP

JIP

Jlaboparopus onTu-
KM 1 (PU3KKH TBEP-
JIOTO Tema

VYuebnas mebenb, mukpockon MBY-4A; nupometp ¢
ucuesaroniet Huthio OIIUP-9, JIATP, Barrmerp
Jb39; ycranoka MYK-0; monoxpomarop YM-2,
YO namma, portosnement ucrounuk nutanus UIICI,
010k amriepMeTrpa-BosibTMeTpa AB1, cTtena ¢ oObek-
tamu uccienoBanuit C3-OKO01; cnexTpayibHbIN ar-
napar CIIEKTP; BoastmMerp B7-35; mnonsipuckon
CM-3; namna ®JI 74011; caxapumerp RL-2

30-39

JIP

JlabGopaTtopust mexa-
HUKHU M MOJICKYJISIP-
HOW (pu3uKH

YyeOunas mebenb, FPM-07 — nns usmepenus yckope-
HUs cBoOoHOTO maneHus; FPM-08 — s uzmepenus
UMITyJIbca U MexaHndeckoi sneprun; FPM-09 — ms
onpeenaeHus: ckopoctu nojera mynu; FPM-15 — ma-
atHUK OOepbeka; FPM-07 — HakJIOHHBI MasTHHK;
FPM-03 — mastauk Maxkcsemna; FPM-05 — xpyTuis-
HBI MasTHUK Cc MuWuUMcekynaomepom; FPM-06 —
YHHUBEPCAITbHBI MAasTHHUK; YCTAHOBKA JJIsI OIIpeJIese-
HHS TeIUIOEMKOcTel Ta3a wmerogoMm Kiemana-
Je3opma; anekrpudeckas mmtka JI1111-0; FPM-10;
3BykoBo# renepatop 1'3-109, ocummnorpadp H3013;
TeHEepaTOp CHUTHAIOB HU3Ko4YacTOTHBIN ['3-102.

1-19

JIP

JlaGopatopus sJ1ek-
TPUYECTBA U DJIEK-
TpOMarHeTu3mMa

VYyeOnas mebenb, marasus conportusinenuss MCP-60,
rabBanomMeTp M45MOM3, peocrar PCII; ocrmmio-
rpap C1-73, peoctar PCII 500, marasun eMmkocten
P5025; peocrar PCII 1280, Bombt™merp B7-35, o
ocummiorpad YIIM; ucrounuk nuranus AIAT, am-
nepmetp D514, TanrencranbBaHoMetp, peoctat PCII
33; BosmpT™MeTp B7-35, BompTMeTp 358; ycraHOBKa
FPM-01; ocuumnorpad C1-75, reneparop JI 31,
BosibT™MeTp B7-35; reneparop curnanos [3-102;
muTka anektpuueckas  OIIII1-0;  ocummmorpad
H3013, C1-68

20-29

Jleknnonuag / ceMu-
HapcKas ayauTopus

Yuebuas meben

CP

YuransHei 3a1 Nel

VYueonas mebens, 10-T1K i5-2500/H67/4Gb (MoHu-
top TFT19 Samsung); npuntep HP LaserJet P2055D
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IIpunoxenne 1

®OHJ OHEHOYHBIX CPEACTB AJIs1 MPOBEJEHUS
IMNPOME/XKYTOYHOU ATTECTAIIUHU OBYUAIOIIUXCHA IO JUCIHUIIJIIMHE

1. Onucanue ¢poHIA OLIEHOYHBIX CPeACTB (IACMOPT)

Ne
KOM-
DJIeMeHT ®OC
ne- Paznen Tema
KOMIIeTeHIIU
TeH-
101011
OIlK-3 | TOTOBHOCTh  mpH- | 1. Mexanuka | 1.1. BBenenne. Kunemaruka 1mo- | BOMPOCH K
MEHSATh  CUCTEMY CTYINATENbHOIO M BpaIIaTEIbHOTO 3aueTy
dhyHIaMEHTAIBHBIX JIBUKECHUS Nel.1-1.3
3HaHU#l  (Marema- 1.2. Jlunamuka mMaTepHalbHOW TOY- BOIIPOCHI K
THYCCKHUX, C€CTC- KH. 3akoHbBI HproTOHA 3a4eTy
CTBEHHOHAYYHBIX, Nel4,15
WHKCHEPHBIX u 1.3.Cunbsl B MEXaHUKE M HUX KIac- BOIIPOCHI K
SKOHOMHUYECKHUX ) cuduxanus 3adery
TUTS qu)[eHTI/IQ)HKa— Nel6—19
17071 OpMYJIUpO-
L, PMY-MP 1.4. 3akonbl coxpanenus. Kunetu- |  BOMpOCHI K
BaHUA M pELICHUs
yeckasi dHeprusi, paboTa, MolI- 3aueTy
TEXHUYECKUX u
HOCTb. Ne 1.10
TEXHOJIOTHYECKHUX
1.5. IlorenuunanbHast 3Heprust. 3a- | BOIPOCHI K
nmpo0yieM dKCILTya- .
TALMH  TPAHCTIODT KOH COXpaHEHHS IOJHON MeXaHu- 3aueTy
Ho p p YEeCKOW SHEPTUH. Ne1.11,1.12
1.6. JluHamMuka BpamaTeIbHOTO BOIIPOCHI K
TEXHOJIOTHYECKUX
JIBIDKEHUS TBEPJIOTO Tesa. MoMeHT 3aueTy
MaIliH ¥ KOMILJIEK-
COB CHUJIbl, MOMEHT UHEPIINH. Ne 1.13,1.14
1.7. OcHOBHOW 3aKOH JWHAaMUKH | BOIPOCHI K
BpallaTeIbHOTO JIBU>KECHHUSI. 3a4ery
Ne 1.15,1.16
1.8. KunemaTnka rapMOHMYECKHX | BOIPOCHI K
Kosie0aHuH. 3aueTy
Ne 1.17,1.18
1.9. CnoxeHnue TrapMOHHYECKUX BOIIPOCHI K
KoJIeOaHUH. 3adery
Ne 1.19,1.20
1.10. /JluHamuMka TapMOHHMYECKHX | BOIPOCHI K
Kosie0aHui. 3aueTy
Ne 1.21,1.22
1.11. 3aryxarommue M BBIHYXKIEH- | BOIPOCHI K
HbIE MEXaHUYECKHEe KoeOaHusl. 3aueTy
Ne 1.23,1.24
1.12. BosHbI B yIIpyTHX Cpenax. BOIIPOCHI K
3a4ery
Ne 1.25,1.26.
2. Monexky- 2.1. TepmoauHaMuyeckas CUCTEMa. |  BOIPOCHI K
nspHas pu- | Mogenbs uAeanbHOrO rasa M €ro 3aueTy
3UKa U TEp- YpaBHEHUE COCTOSIHHUSI. Ne2.1
MoguHaMmuKa | 2.2. OcHoBHOoe ypaBHeHne MKT BOIIPOCHI K
UJIeaNbHOTO rasa. 3aueTy
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Ne2.2-24

2.3. DieMeHThl KJIaCCUYECKOU CTa-

BOIPOCHI K
TUCTUKU: pacnpenencHue Makce- 3adery
BeJuia, boinblMana. No 2.5-2.7
2.4. dusnueckas KMHETHKA: sBJIe- | BOIPOCHI K
HUS TIEpEeHOca. 3ayery
Ne 2.8
2.5. IlepBblif 3aKOH TEPMOAMHAMU- | BOIPOCHI K
KA ¥ €ro NPUMEHEHHE K H30IpOo- 3a4yery
eccaMm. Ne 2.9-2.10
2.6. MKT TenmoeMKOCTH Haeaib- | BOIPOCHI K
HOT'O Taza. 3ayery
Ne 2.11-2.13
2.7. KpyroBoii mporiecc. DHTponusi. | BOIPOCHI K
Bropoii 3akoH TepMOAMHAMUKHU. 3ayery
[{ukn Kapno u ero KIT/I. Ne 2.14-2.16
2.8. PeanpHble Ta3bl. YpaBHEHHE | BOIPOCHI K
Ban-nep-Baanbca. 3a4eTy
Ne 2.17
3. Onektpo- | 3.1. DiekTpuueckoe mojie B BaKyy- | 9K3. BOIPOCHI
MarHeTusm Mme. 3akoH Kynona. Hanpsoken- | Ne3.1,3.2

HOCTb KaK CHUJIOBasd XapaKTCPUCTH-
Ka I10JI4.

3.2. Teopema l'aycca mns snektpo-

9K3. BOIIPOCHI

CTaTUYECKOTI'O I0JI B BAKYyME. Ne3.3
3.3. DNeKTpHUYECKH TOTEHIHAJ. | 3K3. BOIPOCHI
Pabora cun anekrpocratuyeckoro | Ne 3.4 — 3.6

I10JIA.

3.4. DnexTpuueckoe Moje B Belle-
CTBC. UIJICKTPUKH B OJICKTPUUC-
CKOM IIOJIE.

9K3. BOMPOCHI
Ne37-39

3.5. DnexTpuyeckoe moje B Bellle-
CTBC. TIMPOBOAHUKU B OJJICKTPUUC-
CKOM II0JIE.

9K3. BOIIPOCHI
Ne3.10-3.11

3.6. DHeprus 3apspKEHHBIX IIPO-
BOJIHUKOB U KOHJIEHCATOPOB. DHEp-
THsSI DJIEKTPUYECKOTO TTOJIS.

9K3. BOIPOCHI
Ne 3.12

3.7. TIOCTOSIHHBIA 3JEKTPUYECKUI
ToK. 3akoH Owma. IlpaBuna
Kupxroga. Pabota u MOLIHOCTB
TOKA.

9K3. BOIPOCHI
Ne3.13-3.15

3.8. Kiaccuueckast 3JeKTpOHHas
TEOPHsI AJIEKTPOIIPOBOTHOCTH Me-
TaJIJIOB.

9K3. BOIIPOCHI
Ne3.14 -3.18

3.9. DneKTpuYecKuii TOK B KHIKO-

9K3. BONPOCHI

CTAX, Ta3ax H IIa3Me. Ne3.19-3.21
3.10. TTocTossHHOE MarHUTHOE TTOJIE | DK3. BOIPOCHI
B BakyyMe. 3akoH buo-Casapa- Ne 3.22

Jlanmaca. Cuna Awmmepa u cuna
Jlopenua.

3.11. MaruautHbli TOTOK. Pabota
MMpOBOAHUKA C TOKOM B MAarHuTHOM
noJsie. 3aKOH MOJHOro Toka. KoHTyp

9K3. BOTIPOCHI
Ne 3.23 - 3.27
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C TOKOM B MAarHuTHOM II0JIC.

3.12. MarauTHOE II0JI€ B BEIIIECTBE.
HamarangyenHocTh BemiecTBa. Bu-
Il MAaTHETUKOB U UX CBOMCTBA.

9K3. BOTIPOCHI
Ne 3.28 -3.31

3.13. DnekTpoMarHUTHasT HMHIYK-

9K3. BOIIPOCHI

us. Ne 3.32 -3.36
3.14. BzaumHble mOpeBpalIeHUs | K3. BOIPOCHI
AIIEKTPUYECKUX W MAarHUTHBIX I1O- Ne 3.37

Jel. DJIeKTpUYEeCcKre KojaeOaHus.

4. Ontuka 4.1. DJEKTPOMArHUTHBIC BOJIHBIL. | 3K3. BOIIPOCHI
OneMeHThl reoMeTpudeckor ontu- | Ne 4.1 —4.2
KH.
4.2. CseroBas BomHa. HHTepde- | 3K3. BOIPOCHI
PEHIINS CBETOBBIX BOJIH. Ne43-4.8
4.3. Iudpakuus cBeta. {udpakuus | 3K3. BOIPOCHI
Openenst u Opaynrodepa. Ne49-4.13
4.4. Tlonspuzauust cBeTa. 3aKOH | 3K3. BOIPOCHI
Mamtoca. 3akon bprocrepa. Ne4.14-4.18
4.5. B3aumopnelicTBUE CBETa C Be- | 9K3. BOIPOCHI
niecTBoM. Jlucriepcusi cBera. Ne 4,19 —4.22
4.6. TermioBoe HU3IMy4e€HHUE U €ro | SK3. BOIPOCHI
OCHOBHBIC XapaKTEPUCTUKHU. 3aKO- No 4.23
HBI TEIUIOBOTO M3ITYYECHHUS.
4.7. ®otordpdext. Buast Gotoad- | 3K3. BOompock
dekra. 3akonsl BHemrHero ¢orto- | Ne 4.24,4.25
s dexra.
4.8. DHeprus M UMITYJIbC (POTOHA. | DK3. BOTPOCHI
Oddext Komnrona. Ne 4.26-4.30

5. duznka 5.1. Snepnas monens aroma. Teo- | 9K3. BOIPOCHI

aToMa, aToM- | pust  bopa Bomopomomomo6Horo | Ne 5.1 —5.3

HOTO siipa ¥ | aToMa.

JJIEMEHTap- 5.2. T'unore3a ne bpoiinsa. BoiHo- | 3K3. BOIPOCHI

HBIX YAaCTHUI[ | BBIE€ CBOMCTBA BEIECTBA. Ne 5.1-5.3
5.3.  VYpaeuenune lllpeaunrepa. | 5K3. BOIPOCHI
KBanToBanue sneprun m momeHta | Ne5.1-5.3

HMITYJIbCA.

5.4. AToM BOJIOpOJa B KBaHTOBOM
mexanuke. [leproaudeckast cucre-
Ma 3JIEMEHTOB MeHesneena.

9K3. BOIIPOCHI
Ne5.4-5.7

5.5. CoctaB u XapaKTEpUCTUKH
aTOMHOIO szpa. SInepHble CHIIBI U
UX CBOMCTBA. PalMOaKTUBHOCTE.

9K3. BOIIPOCHI
Ne5.8-5.12

5.6. SAnepunie peakiuu. JlencHue

9K3. BONPOCHI

sanep. S nepHslid peakTop. Ne 5.13,5.14
5.7. TepMosiiepHbIe pPeaKkIHMU CHUH- | 3K3. BOIIPOCHI
Te€3a — OCHOBHOW HCTOYHHK JHEp- Ne 5.15

T'MH 3BC3 1.

5.8. Owusmueckas KapThHa MHpa.
Buasl B3auMOIENCTBUS M KJIaCChI
AJIEMEHTAPHBIX YACTHII.

9K3. BOIPOCHI
Ne 5.16-5.17
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2. Bonipochl k 3a4ety

Ne Komnerenuun Ne n
n/n HaMMEHOBAa-
Kon Onpenenenne BOINIPOCBHI K 3AYETY HUE
pasnena
1 2 3 4 5
1 OIIK-3 | rotoBHOCTh mpuMeHATh | 1.1. Kunematuka mnocrtymarenbHoro asu- | 1. MexaHuka
cucremy  (yHIaMEH- | KCHHs: MaT. TOYKAa, TPACKTOpPHUS, IYTh,
TaJbHBIX 3HAHUM (Ma- | BEKTOp MEpEeMEeUIeHUs, CKOPOCTb, YCKOpe-
TEMaTUYECKUX,  €CTe- | HHE.
CTBEHHOHAyuHbIX, HH- | 1.2. KuHemaTnka BpamiaTeibHOrO JIBUXKE-

KEHEPHBIX M SKOHOMH-
YEeCKHUX) U WJICHTH-
¢bukamuu, GopMyIUpo-
BaHUS U PCEUICHUS TEX-
HUYECKUX W TEXHOJIO-
THYECKUX npodiaem
IKCITyaTallid  TpaHC-
MOPTHO-
TEXHOJIOTHYECKHX Ma-
IIIMH U KOMIUIEKCOB

HUS: YIJIOBasi CKOPOCTh, yckopeHue. CBs3b
MEX]y JIMHEHHBIMU U YIJIOBBIMU BEJIUYH-
HaMH.

1.3. HopmanbHOe, TaHT€HIIMAIbHOE U I10JI-
HOE YCKOpPEHHUE.

1.4. Macca tena. Cuna. 3akonsl HeroToHa.
1.5. Umnynbe Tena, UMITyJIbC CUIIBL. 3aKOH
COXpaHEHMs UMITYJIbCA.

1.6. Knaccudpukauus cun. Bug tpenwus.
Cuuibl TpeHus.

1.7. Bunel gepopmanuu. YOpyrue CHIIBL.
3axoH ['yka.

1.8. Cuna TsxkecTu U Bec.

1.9. TI'paBuTanmonHbie CUJIbl. 3aKOH BCe-
MHpPHOTO TsroTeHus. Kocmuyeckne ckopo-
CTH.

1.10. PaGora U MOUIHOCTh MEXaHWYECKOU
cwibl. Kunetnueckas sHeprus.

1.11. Tlone cun. KoHcepBaTuBHBIE U He-
KOHCEpBaTUBHbIE CHJIBI U cucTeMbl. [lo-
TEHI[UAJIbHAsl SHEPTUSl.

1.12. 3akoH coXpaHEHMs MOJHOW PHEPTUU
B MEXaHHKE.

1.13. MoMeHT wuHepuMH MaTepUaIbHOU
TOYKH, MOMEHT HHEPLHMU TBEPIOTO Tena.
Teopema Illreiinepa.

1.14. Kunernueckast SHEprusi Bpallarelib-
HOTO JIBWJKEHHUS TBEPJAOrO TEJla OTHOCH-
TEJIbHO HETIOJBUKHOMN OCH.

1.15. IloHsTHe MOMEHTa CHUJIBI, MOMEHTA
WHEpPLUHU TBEPAOrO Tejla OTHOCUTEIHHO
HENoJBWKHOM och. OCHOBHOM 3aKOH IU-
HaMUKH BpaIIaTeIbHOTO JBUKEHHUS.

1.16. MoMeHT ummynbca MaTepHalbHOU
TOUYKH, TBEPJOTO Te€la OTHOCUTENIbHO He-
MOJIBMJKHOM OCH. 3aKOH COXpaHEHHs MO-
MEHTa UMITyJbCa.

1.17. OcHOBHBIE XapaKTEPUCTHKHU Kojieba-
TEJIBHOTO JIBUXKEHHUS: 4acToTa, (asa, nepu-
0ll, aMIUINTyZa. YpaBHEHHE TrapMOHHUYE-
CKOT'0 OCLMJUIATOpA.

1.18. CkopocTbh, YCKOPEHHE U DHEPIUsl Ya-
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CTHUIIbI, COBEpIIAIONIEH TrapMOHHYECKUE
KoJeOaHusl.

1.19. CnoxeHne nByX rapMOHHUYECKUX KO-
neGaHui OHOTO HAMPABJICHUS M OJIMHAKO-
BOM 4yacToThl. buenue.

1.20. CnoxxeHue  JOByX  B3aUMHO-
MEPIEeHIUKYISIPHBIX KOJeOaHUN OIMHAKO-
BoM yacTtoThl. durypsl JIuccaxy.

1.21. Ilpyxxunneiii mastHuk. [lepuon ko-
neGaHus IPYKUHHOTO MasiTHUKA.

1.22. ®usnyeckuii 1 MaTEeMaTUYECKUN Ma-
arauku. [lepuonsr ux xonebanuii. [Ipuse-
JeHHast UTMHa (U3NYecKOro MasiTHUKA.
1.23. 3aryxaromue konebanus. Jlorapud-
MHUYECKHH JeKpeMeHT 3aryxaHus. [[o0-
POTHOCTb CUCTEMBI.

1.24. BeiHyXIeHHbIE KojeOaHUs. AMIUIH-
Tyna ¥ ¢asza mpu BBIHYKISHHBIX KoyieOa-
HUsX. Pe30HaHC U ero poJib B TEXHUKE.
1.25. TIposiosibHBIE U TONIEPEYHBIE BOJIHBI.
JlnvHa BonHBL. YpaBHeHUE Oeryiiei mioc-
KOH BOJIHBI. DHEPIUsl yIPyroil BOJHBI.
1.26. Unrepdepenuuss BonH. Crosune
BOJIHBI.

2.1. TepMonUHAMUYECKUN U CTATHYECKUI
METOJIbl HccaenoBanusa. Mojenb uaeab-
HOTO rasa u ero ypaBHeHHe COCTOSHUS.
2.2. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-
KHHETUYeCKOW Teopuu raza. JlaBieHwue
UJealIbHOTO Ta3a.

2.3. CpenHsst KUHETUYECKasi YHEPrus Mo-
JIeKyJl HUAEaNbHOro rasza. MoJeKkyIspHO-
KHHETUYECKUH CMBICIT TEMIIEPATYPHI.

2.4. I'a30BbI€ 3aKOHBI M UX TPapUKH.

2.5. Yucno creneneii cBobo bl Teopema o
paBHOpacHpeneIeHun dHEprun. BHyTpen-
HsIs DHEPTUS UIealbHOrO rasa.

2.6. Pacnpenenennie MaxkcBemna. OmbIT
[repHa.

2.7. Pacnpenenenue bonbsumana. bapo-
MeTpuueckas Gopmyna.

2.8. SBnenue mepeHoca. YUCio CTOJKHO-
BeHUU. DPPeKTUBHOE cedYeHHEe, CpemHss
JuinHa cBoOoaHoro mnpoOera. Auddysus,
TEIJIONPOBOAHOCTb, BHYTPEHHEE TpEHUE
(BSI3KOCTB) Ta30B.

2.9. BHyTpeHHsIa dHEprus HIealbHOro ra-
3a. KonnuectBo temtorsl. [lepBblii 3ak0H
TEPMOIMHAMHUKH.

2.10. IlpumeHeHHE MEpBOro 3aKOHa Tep-
MOJIMHAMUKH K H30TIPOIIECCaM.

2.11. AnmabGatHplii Tporiecc. YpaBHEHHE
Ilyaccona.

2.12. Pabora ra3a B u3omporieccax.

2.13. Temnoemkocts Bemectsa. MKT ren-

2.  Momneky-

TsipHast

du-

3UKa "W TCp-
MOJHWHaMHKa
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JIOEMKOCTH UJI€aIbHOTO rasa.
2.14. OOpatumble M HEOOpaTUMBIE IPO-
neccol. Kpyroseie mnpoueccsl. [IpuHnmn
paboThI TEIUIOBOM M XOJIOIUIHLHON MAIIIHH.
2.15. Huxn Kapno u ero KIIJ,.

2.16. IlpuBeneHHas TemioTa. ODHTPOIUS.
Bropoii 3akon TepmoanHamuku. HepaBeH-
ctBo Knaysuyca.

2.17. PeanbHble ra3el. U30TE€pMBI peaibHO-
ro rasza. YpasHeHue Ban-nep-Baansca.

JK3aMeHAUMOHHbIE BONPOCHI

Komnerenuun Ne n
HAUMEHO-

Kon Onpenesienne 9K3AMEHAIIMOHHBIE BOIIPOCHI BaHHE
pasjiena

2 3 4 5
OIIK-3 | TOTOBHOCTH TPHUMEHSTH . 3. Dnektpo-
3.1. DnexTpudeckuii 3apsa. 3aKoH coxpa-

cucreMmy (QpyHIamMeHTalb- MarHeTu3m

HEHMsI DJIEKTPUYECKOro 3apsiia. 3aKoH
Kynona.

3.2 DOnexkrpuyeckoe mnojne. HanpsxeH-
HOCTh 3JIEKTpU4ecKoro moisi. CHIloBbIe
JUHUK 3JeKTpudeckoro mnois. Hamps-
YKEHHOCTD TOJISl TOYEYHOTO 3apsi/a.

3.3. Ilpuniun cynepnozunuu noneit. Ilo-
TOK BEKTOpa HANPSHKEHHOCTH DJICKTpUYE-
ckoro moisa. Teopema I'aycca u ee mpu-
MEHEHHE K pacyery d3JEKTPUYECKHX I10-
Jen.

3.4. Pabora 31€KTPOCTATUYECKOTO TOJIS.
[{upkynauuss BeKTOpa HaINpPSHKEHHOCTH
AIIEKTPOCTATUYECKOTO TIOJIS.

3.5. IloTeHuMan ¥ pa3HOCTh MOTEHINAJIOB.
[ToTeHIman noJyst TOYEYHOr o 3apsaa.

3.6. CBs3p MOTEHIMAlla C HAMPSKEHHO-
CTBIO DJICKTPOCTATUYECKOTO TOJIA. DKBHU-
NOTEHIMAJIbHBIE TOBEPXHOCTH M UX CBOM-
CTBa.

3.7. Jlumonb B DIIEKTpUYECKOM modne. J{u-
anekTpuk. CBOOOIHBIE U CBSI3aHHBIC 3a-
psnbl. [lonspusanus TUdIeKTpUKOB. Bek-
TOP TIOJISIPU3AIIHH.

3.8. DnekTpuyeckoe TMojie BHYTPH JU-
AIIEKTPHKA. DJIEKTPUIECKOE CMEIIICHHE.
3.9. CerHeTosneKTPUKHU U UX CBOMCTBA.
3.10. [TpoBOTHUKH B DIIEKTPUYECKOM IIO-
ne. CBoICTBa 3apsKEHHBIX TPOBOIHUKOB.
3.11. DneKTpOeMKOCTh IPOBOJHUKOB H
KoHzeHcatopoB. CoenuHeHHE KOHICHCa-
TOPOB.

3.12. DHeprust B3aUMOACUCTBUS dIEKTPHU-
YECKHX 3apsiioB. OHEprus 3apsKEHHBIX

HBbIX 3HaHUI (MaTemarTu-
YECKUX, €CTECTBEHHOHA-
YUHBIX, HWHXCHEPHBIX W
HKOHOMHYECKHUX ) Ui
uneHrudukamuu,  dop-
MYJIMPOBAHHUS U PEIICHUS
TEXHUYECKUX M TEXHOJIO-
TMYECKUX MpoOJIeM 3Kc-
IUTyaTaluyl  TPaHCHIOPT-
HO-TE€XHOJIOTHYECKHUX

MalIlH U KOMIUIEKCOB
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MNPOBOAHUKOB U KOHACHCATOPOB. IInoT-
HOCTb SHCPIHUU BJICKTPOCTATUYCCKOI'O I1O-
JIsI.

3.13. DnexTpuyeckuil TOK. YCIOBUS CY-
IIECTBOBAHUE IJICKTPUYECKOTro Toka. Cu-
Jla ¥ TUIOTHOCTH TOKa.

3.14. 3akon Oma aJ1s OJTHOPOIHOM IIENH B
UHTETpaIbHOH W auddepeHunanbHoOM
dbopwme.

3.15. Comnpotusnenue mnpoBoaHuka. Co-
eAMHEHUE TPOBOJHUKOB. CBEPXIPOBOJI-
HUKU U UX CBOMCTRA.

3.16. PasHoctp morenummanos. D/JC u
HanpsokeHue. 3akoH Oma Jiis HEOJHO-
POIHOTO y4YacTKa MM W I 3aMKHYTOU
LCIIH.

3.17. 3axonsl Kupxroda.

4.18. PaboTa cuiibl TOKa. MOITHOCTh TOKA.
KIIJI mcrounuka Toka. 3akoH Jlxoyis-
Jlenua.

3.19. MarnutHoe moje TOKOB. Bekrtop
MarHUTHON WH]TYKITUH.

3.20. 3akon buo-Casapa-Jlamnaca. Ilone
MPSIMOJIMHEHHOTO TMPOBOJHUKA C TOKOM
KOHEYHOH M OECKOHEYHOH HIJUHBI; TO0Jie
KpYyroBOI'O TOKa.

3.21. 3akon Ammnepa. Cuia Amnepa. B3a-
MUMO/ICCTBHE TTapaIeTbHBIX TOKOB.

3.22. JIBuxeHHe 3apsDKEHHBIX YacTHIl B
IEKTPUICCKUX W MArHUTHBIX TIOJISIX.
®opmyna JlopeHua. Yckopurenud 3aps-
JKEHHBIX YaCTHII.

3.23. MarHuTHbeI# MOMEHT KpyroBOTO TO-
ka. PamMka ¢ TOKOM B MarHUTHOM TIOJIE.
3.24. MaruutHbii nortok. Pabora mpo-
BOJIHHKA M KOHTYpa C TOKOM B MarHUTHOM
noIe.

3.25. 3aK0oH MOJHOTO TOKA /11 MAarHUTHO-
ro MoJyisi B BakyyMe (Teopema O LHUPKYIIs-
MY BEKTOpa B)

3.26. Ilone conenonga u TOpouaa.

3.27. Dddext Xomna.

3.28. Monexynapuele Toku. Hamarnum-
YEHHOCTb.

3.29. Hanpsi>keHHOCTh MarHUTHOTO TIOJIA.
3.30. BeluucneHue nosisi B MarHeTUKax.
3.31. Buabl MarHeTUKOB U UX CBOMCTBA.
3.32. SIBneHme »HIEKTPOMArHUTHOW WH-
nykuuu. [Tpasuiio Jlenna.

3.33. BeBox ypaBHeHus Dapazesi-
Makcsemna niasg 3/C.

3.34. BpameHue paMKd B MarHUTHOM I10-
Je.

3.35. UanyktuBHOCTh KOHTYpa. CamMouH-
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JYKITUS.
3.36. DHeprus MarHuTHOTO TOJIS.

3.37. Toku cmemenus. BuxpeBoe siek-
TpUYECKOe 1oJie. YpaBHEHHUsT Makcseiia
U UX QU3UYECKUN CMBICIL.

4.1. 3aKOHBI TEOMETPUYECKON ONTUKH.
4.2. Cmbicn aOCOTIOTHOTO M OTHOCUTEIb-
HOTO TIOKa3aTessd MperloMJIeHHs. 3aKoH
OTpakeHUsl. SIBIEHUE IOJHOTO BHYTPEH-
HEro OTPa)KEeHUSI.

4.3. WntepdepeHIs CBETOBBIX BOJH.
VYcinoBus MakcuMymMa M MHUHHMyMa HH-
TeppepeHIInN.

4.4, WnatepdepeHnuss OT KOTEPEHTHBIX
UCTOYHHUKOB. OnTuyeckui myth. Onruye-
CKas pa3HOCTb XOJ1a BOJH.

4.5. CnocoObl momyueHHss HHTEphEepeH-
nuu: onbIT FOHra, 6usepkano u Ounpusma
Openens.

4.6. atepdepeHnrs OT TOHKUX TUICHOK.
4.7. Ilonocsl paBHOTO HaKJIOHA U PaBHOU
tomuuHbl. Konbiia HeroTona.

4.8. Ilpumenenue uHTEpPEPEHIIUU: TIPO-
CBETJICHHE  OINTHKH, HUHTEPPEepOMEeTp
MaiikenbcoHa.

4.9. Spnenue mudpakmum ceera. [IpuH-
uut ['tolirenca-®penens. 3oub1 OpeHensi.
4.10. Iudpakuust cBera OT Kpyrjioro oT-
BEPCTHS U JHCKA.

4.11. Judpaxuus Dpaynrodepa: au-
bpakus cBeta Ha OAHOM Imienu, Ha N-
mensix. Judpaknuonnas pemeTka.

4.12. XapaKTepUCTHKU CIIEKTPaAIbHBIX
npuOOpoOB U ammapaToB: AMCIEPCUS U
paspelaronas cuia.

4.13. IIpoctpanctBeHHas pemierka. [lu-
bpakiusi peHTTeHOBCKUX Jy4el Ha Kpu-
cramax. ®opmyna Bynsga-bparros.
PeHTreHOCTpYKTYpHBIN aHAINU3.

4.14. EcrecTBEeHHBIH M MOJSPU30BAHHBIN
cgert. [lomsponn

4.15. 3akon Mamnoca.

4.16. Ilonspusanus cBeTa pU OTPAKEHUH
U npenomieHnd. 3akoH bprocrepa.

4.17. J1BoiiHoe nyuenpenomienue. Ilons-
pHU3aLMOHHbBIE TPUOOPHI.

4.18. OnTUYecKkH akKTUBHLIE BEIIECTBA.
Bpaienre miockocTH nossipu3aliuu.
4.19. Bunel nsnyuenuii. OCHOBHBIE Xa-
PaKTEPUCTUKH TEIIJIOBOTO U3TyUESHHUSI.
4.20. 3akonsl Kupxroga, Credana-
bonsumana, Buna u Penes-/>xunca.

4.21. KBaHTOBas mpUpOAa W3IY4YCHHUS.
®opmyna [lnanka. OObsicHEHHE 3aKOHOB
Credana-bonpivana, Buna wu Pernes-

4. Onruka
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JxuHca.

4.22. Ontuyeckasi TMPOMETPUSI.

4.23. 3akonbl BHemHero (oroaddexra.
VYpaBHenue ODiHiTeliHa. KpacHas rpanu-
na porodddekra.

4.24. Dueprus U umiynbc ¢orona. Jlas-
JIEHHE CBeTa.

4.25. D¢ppexr Komnrona u ero snemeH-
TapHas TEOpHUs.

4.26. T'unore3a ne bpoiuia. BonHoBble
CBOMCTBA BELLIECTBA

4.27. CooTHOIIIEHUE HEOIpPeaeTCHHOCTEH
I'eitzenbepra.

4.28. Ypasuenue llpenunrepa. Ousmnue-
ckuit cmbica W-QyHKIUN.

4.29 KpanTOBaHHWE JHEPrUM M MOMEHTA
UMITYJIbCA.

4.30. [IpoxoxIeHre 4acTHIl Yepe3 MOTeH-
1uanbHbIi 6apbep. TyHHenbHbIN YPQEKT.

5.1. 3aKOHOMEpPHOCTH B ATOMHBIX CIEK-
Tpax.

5.2. Slnepnas monens atoma Pesepdopna.
IToctynatel bopa.

5.3. Teopus bopa BomOpOIOTIOIO00HOTO
aroma. Henocrtatku teopuu bopa.

5.4. AtoMm BOJIOpOJIa B KBAaHTOBOW Mexa-
HUKE.

5.5. Cnun snexktpona. CriMiHOBOE KBaHTO-
BOE YHCJIO.

5.6. KsanrtoBble uucna. [Tpunuun [aymnu.
5.7. Ilepuoauueckass CUCTEMA JJIEMEHTOB
Meneneesa.

5.8. OcCHOBHBIE CBOWCTBA M CTpPOEHUE
ATOMHBIX fAJIEP.

5.9. DHeprus cBs3u sAaep, NeHEeKT MacChI.
5.10. SAnepHble CHIIBI U UX CBOMCTBA.

5.11. PaagnoakTUBHOCTh. 3aKOH pPaJHOaK-
TUBHOTO pacnajaa

5.12. TlpaBuna pagvoOaKTUBHOTO CMelle-
HUSA, O-, B-pacma, y-u3JIy4cHue.

5.13. Tunsr simepHBIX peakiuid. Jlenenue
anep. Llennas peakuus.

5.14. Snepublit peakTop. ATOMHas 3JEK-
TPOCTAHIIUSI.

5.15. Tepmosinepusbiii cuates3. [IpoGiemsl
U TEePCIEKTUBBI YIPABICHUS TEPMOsIEp-
HOT'O CHHTE3A.

5.16. ®usnueckas kapTUHa Mupa. Bujuel
B3aUMOJICUCTBUSL M KJACCHI AJIEMEHTap-
HBIX YaCTHII.

5.17. Yactuupl u antuyactuibl. Heltpu-
Ho. KBapku. Benukoe o0bennHeHue.

5. ®usuka
aToMa,
aTOMHOT'O
saapa U dJie-
MEHTapHBIX
YaCTHII
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3. OnucaHue MoKa3arteJieil 1 KpUTepHeB OLleHUBAHUS KOMIIeTeHIUI

IlokazaTenu Ounenka Kpurtepun
3HATh: oOyuaroruiics
OIIK-3 1) 3HaeT OCHOBHBIC (DU3MYECKHE SBJIC-
- OCHOBHbIE (U3NYECKUE HUS, QyHIAMEHTAJIbHbIE MOHSITHS, 3aKO-
ABNCHUA, (yHIAMEHTaJb- Hbl M TEOPHHM KJIACCHYECKOH U COBpe-
HbIE TMOHSTHUS, 3aKOHBI U MEHHOW (U3MKH; COBPEMEHHYIO Hay4-
TEOPHUH  KJIACCHYECKOH U HYIO amnmaparypy; OCHOBHbIE (QHU3UUe-
COBpEMEHHOU (U3UKH; CO- CKue siBJeHUs; pyHAaMeHTaIbHbIe TOHS-
BPEMEHHYIO Hay4yHYIO arl- THSI, 3aKOHBI U TEOPUH KIIACCHYECKOW U
naparypy; OCHOBHbIE (U3H- OTMAHO COBPEMEHHOU (PU3UKH;
4yecKue SBICHHSA; (yHAA- 2) yMeeT BBLICIATh KOHKPETHOE (pU3nie-
MEHTAJIbHbIC TOHATHS, 3a- CKOE coJiep>KaHHe B MPHUKJIAIHBIX 3aja-
KOHBl M TEOpHH KJaccuye- Yax Mpo(ecCHOHANBHON eI TeTbHOCTH;
CKOM M COBpeMEHHOH ¢u- 3) BiIajeeT METOJaMU BBITIOJHEHUS dJie-
3WKH, MEHTapHBIX J1a0OPaTOPHBIX HCCIIE0BA-
yMeThb: HUll B o0nactu npodeccuoHaNbHON Jes-
OIIK-3 TEJBHOCTH.
- BBIICIATH KOHKPETHOE oOyuaromuiics
¢uznueckoe cojiepx aHue B 1) 3Haer ocHOBHBIE (pHU3HUECKHUE SBIIE-
MPUKIAIHBIX 3a7adax IMpo- HUS, QyHIAMEHTAIbHBIE MOHSITHS, 3aKO-
dbeccuoHanbHON  JesTeNb- Hbl U TEOPUM KIACCHYECKOM U COBpE-
HOCTHU; MEHHOW (U3MKH; COBPEMEHHYIO Hay4-
BJIaJIeTh: HYIO ammaparypy; OCHOBHBIE (QHu3UYe-
OIIK-3 CKue siBJeHHs; (pyHAaMeHTaIbHbIe TOHS-
- METOJIaMH  BBIITOJIHEHHS THSI, 3aKOHBI U TEOPUU KIIACCHYECKOW U
3JIEMEHTapHbIX JabopaTop- COBPEMEHHOM (hU3HKH;
HBIX MCCIIeZIOBaHUN B 00na- XOpOIIOo 2) yMeeT BbLIETATh KOHKpETHOE pu3nye-
CTH npodeccuoHaTbHON CKO€ CO/Iep)KaHUE B IMPHUKIATHBIX 3a/a-
NeSITETTHHOCTH. 9ax Mpo(ecCHOHANTBHON eI TeTHbHOCTH;
3) BHIajzeeT METOAaMHU BBINIOJIHEHUS 3JIe-
MEHTapHBIX JTAOOPATOPHBIX HCCIIE0BA-
HUI B 06sacTu mpodeccuoHaIbHON fes-
TEJIILHOCTH .
Ho oOyuarommiics gomyctusl He Oosee
JBYX-TPEX HETOYETOB M MOXKET HCIIpa-
BUTh UX CaMOCTOSITEIbHO MU C HEOOJIb-
IOM TOMONIBIO MPENOIaBATES.
OLIEHKH «yIOBJIETBOPUTEIBHO» 3aCiy-
XKHUBaeT oOydarouuiicsi, oOHapyKUBIIHUN
3HaHUS OCHOBHOTO Y4eOHOro MaTepuasa
B 00BbeMe, HeOOXOOUMOM I JajbHEH-
me yaeObl U mpeAcTosiei paboTsl 1o
npodeccuu, CrpaBiIsIONIMICS € BBINOJI-
HEHHEM MPAKTUYECKUX 3aJaHuH, Mpexy-
CMOTPEHHBIX TPOTPAMMOM, 3HAKOMBIX C
YIOBJIETBOPHUTETbHO

OCHOBHOM JIUTEpaATypOil, peKOMEH0BaH-
HOW mporpammon. OIleHKa «yJIOBJIETBO-
PUTENBHO» BBICTABISIETCS O0yYarOIIIM-
Cs1, OMYCTUBIITUM TTOTPENTHOCTH B OTBE-
T€ Ha SK3aMEHE U IPU BBIMOJHEHUU JK-
3aMEHAlMOHHBIX 3aJaHuii, HO 00Jjagaro-
UM HEOOXOIMMBIMH 3HAHUAMHU I HUX
YCTPAHEHHS TO0J] PYKOBOJICTBOM IIPEIIO-
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naBaTels

Hey/10BJIETBOPUTEJIHHO

oOyyJaroruiics

1) He 3HaeT OCHOBHBIC (UBNYECKUE SIB-
nenusi, pyHaaMeHTaIbHbIE MOHSATHUS, 3a-
KOHBI M TEOPUHU KIACCUYECKOH U COBpe-
MEHHOW (U3MKH; COBPEMEHHYIO Hay4-
HYIO amnmaparypy; OCHOBHbIE (HU3UUe-
CKue siBJeHUs; pyHAaMeHTaIbHbIe TOHS-
THSI, 3aKOHBI U TEOPUHU KIIACCHUYECKOW U
COBPEMEHHOU (PU3UKH;

2) He yMeeT BBbIIEIATh KOHKpeTHOoe (hu-
3UYECKOE COJIep’KaHue B MPUKIIAJIHBIX
3aa4ax MpodecCuOHAIBHON AesITeNbHO-
CTH;

3) He BIaaeeT METOJaMH BBITIOJHCHUS
AJIEMEHTApHBIX JTaOOPATOPHBIX HCCIEN0-
BaHWH B o001acTh MPOPECCHOHATHHON
JeSITeIbHOCTH

3auTeHo

oOyyJaromuics

1) 3HaeT ocHOBHbIE (U3MYECKUE SBIIE-
HHA, (bYHI[aMeHTaJIBHBIG IIOHATHSA, 3aKO-
Hbl U TEOPHM KIIACCUYECKOW M COBpe-
MEHHOH ()M3UKH; COBPEMEHHYIO Hayd-
HYIO ammaparypy; OCHOBHbIC (u3nUe-
CKHUEC SIBJICHUA, Q)YHHaMeHTaJII)HI)IC IIOH-
THSI, 3AKOHBI ¥ TEOPHUU KJIACCUYECKOW M
COBPEMEHHOW (DM3UKH;

2) yMeeT BbLIETATh KOHKPETHOE pU3nye-
CKO€ Cco/iep)KaHUe B TPHUKIATHBIX 3a/1a-
Yax Npo(ecCHOHANbHOM e TeIbHOCTH;
3) BiazeeT METoaMH BBITIOJIHEHUS dJIe-
MEHTapHBIX J1a0OPaTOPHBIX MCCIIE0BA-
HUi B 00actu nmpodecCruoHaIbHOM J1es-
TEJIbHOCTH.

He 3aurTeno

oOyyJaromuiics

1) He 3HAaeT OCHOBHbIE (U3UYECKUE SB-
JeHus, pyHAaMEHTAIbHbIE TTOHSATHS, 3a-
KOHBI U TEOPUH KJIACCUYECKOH U COBpe-
MEHHOH (DM3WMKH; COBPEMEHHYIO Hayd-
HYIO amnmnaparypy; OCHOBHbIE (QHU3UUe-
CKHe sBIICHHS; ()yHIaMEHTAIbHbIEC TIOHSI-
THSI, 3aKOHBI U TEOPUU KIIACCHUYECKOW U
COBPEMEHHOM (PU3UKH;

2) He yMeeT BbIIENATh KOHKpeTHoe (u-
3MYECKOe COJIepKaHWEe B TPUKIIAJIHBIX
3agadax Mpo(eccHoHANbHOM J1esTeNbHO-
CTH,

3) He BiaJIeeT METOJaMHU BBINOJIHEHUS
3JIEMEHTApHBIX JIAOOPATOPHBIX HCCIEO-
BaHUIl B oOjactu mnpodeccuoHaTbHON
JEATeILHOCTH
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4. MeToauyecKkue MaTepHaJibl, ONpeaesilolie NMPOLUeAYPbl OLlEHUBAHUSI 3HAHUI,
YMEHHIi, HABbIKOB M ONBITA 1eATEIbLHOCTH

JuctunimHa Qu3uka HampaBieHa HA O3HAKOMJICHHE ¢ PyHIaMEHTAIbHBIMH (U3HMUYECKUMU 3a-
KOHAaMH, TEOPHIMHU, METOJIaMU KJIACCHUECKOW W COBPEMEHHOW (PM3MKH; Ha TOJYyYCHUE TCOpETHUYE-
CKHX 3HAHUU M MPAKTUYSCKUX HABBIKOB HCIIOJIb30BAHUS (PH3UUECKUX 3aKOHOB U SIBJICHHM, IPOBE-
JICHHS SKCIIEPUMEHTAIbHBIX UCCIICIOBAaHUM, 03HAKOMJICHHUE C COBPEMEHHOW HAay4YHOU ammapaTypoi
U OLEHKH MOTPEIIHOCTA U3MEPEHUsl I UX JadbHEHIIEro UCIOJIb30BAHUS B MPAKTUUYECKOU J1es-
TEIbHOCTH.

W3yveHne qUCHUIUTMHBL ((U3UKU TIPEyCMaTPUBALT:

— JIeKIIHH,

— JnabopaTopHbIe pabOTHI,

— KOHTPOJBHYIO padoTYy;

— CaMOCTOSITEIBHYIO PabOTy 00yUYaOIIHUXCS;

— 3auérT,

— DK3aMeEH.

B xone ocBoenms pasznmena 1 «MexaHuKa» CTYACHTHI JIOJDKHBI YSCHHUTH MPEACTaBICHUS 00
WHEPIMAIBHOM CHCTEME OTCYETa, O MAaTEPHAIIBHOW TOYKE O Macce, CHUJIe, MEXaHHUYECKOW paboTe u
MeXaHU4YeCKON 3Hepruu, O3HAKOMHUTHCS C MOHSATHUSAMM: MEXaHUYECKOE JBUKEHUE, ITYyTh, MepeMe-
IIEHUE, PAaBHOMEPHOE W HEPABHOMEPHOE JIBUKEHHUE, MTHOBEHHAs CKOPOCTb, CPEAHSIS CKOPOCTb,
YCKOPEHHE, UMITYJIbC Tella, MoIHOCTh, KIIJI mpocToro mexanusma, aMIuInTy/aa, Mepuoja U 4acToTa
Kosie0aHul, MOMEepeyHble U MPOJOJIbHBIE BOMHBI. M3yunTh 3aKOHBI: IEPBBINA, BTOPOM U TPETHIl 3a-
KoHbl Hpr0TOHA, BCeMUpPHOTO TATOTEeHHS, ['yKa, COXpaHEeHUsI UMITYJIbCa TeJla, COXPAHEHHS] MEXaHH-
4yecKoi dHepruu. 3HaTh (OPMYIIBI pacu€ra CHIIbI TSXKECTH, CUJIbl TPEHUS, paOOThI CHIIBI, TOTCHIIH-
QTBHOW M KMHETUYECKOM dHepruu Tena, momrHoctr, KITI, neprona konebaHmii MaTeMaTHIECKOTO,
(bU3UYECKOr0 U MPYKUHHOTO MASTHUKOB, JUIMHHBI BOJHBL. [lomyunTh mpeacTtaBieHuss o0 yCIOBHH
paBHOBECHs T€JI W PABHOBECHS phluara, MPUHIIUIIOM JIEHCTBUS THAPABINYECKUX YCTpOUCTB. M3y-
YUTh XapaKTePUCTHKU KoJieOaHuii U BoMH. Ha KOHKpEeTHBIX mpuMepax OOCYAUTH IKOJIOTUYECKUE
poOJIEMBI, CBSI3AHHBIC C U3YUYEHUEM MEXAHHUKHU: CTPOUTEIHCTBO BHICOTHBIX COOPYKEHUHN U CeHCMU-
Yyeckas HEYCTOWYMBOCTh; MEXaHUYECKHe KOJeOaHUs COOPYKEHHUH, KOHCTPYKIMNA U MX BIUSHHE Ha
OKPY>KaIOIIYIO CPEey; BOJHBI HA TOBEPXHOCTH U B TBEPJIOM TEJIE U JIP.

B xone ocBoenus pasnena 2 MonekynspHas ¢uzuka U TEPMOIUHAMHKA CTYACHTBHI TOJKHBI
YSICHUTB TpEJICTaBlIeHne 00 UIeaTbHOM ra3e, 3aKOHax, KOTOPBIM IMOTIUHSIETCS UI€aTbHbIN ra3, 1Mo-
JYYUTh NPEACTABICHUS O TEPMOANHAMUYECKOM U CTATUCTUYECKOM METOJIaX UCCIIETOBAHMM.

3HaTh OCHOBHBIE TTOJIOKEHUSI MOJICKYIIPHO-KHHETUYECKON TEOPUH, 3aKOHBI TEPMOIMHAMHUKH.

B xozne ocBoenus paznena 3 «NEKTPOMAarHETH3M» CTYJIEHTHI IOJDKHBI YSICHUTh OCHOBHBIE Xa-
PaKTEPUCTUKHU DJEKTPOCTATUUYECKOTO TOJS: DJIEKTPUUECKUM 3aps]l, HAMPSXKEHHOCTh, MOTEHIIHA,
B3aUMOCBSI3b HaNPsHKEHHOCTH U MOTEHIMana, 3akoH KyrnoHa B3auMOJeiCcTBUE TOUEUHBIX 3aps/IO0B,
teopemy ['aycca. 3aKOHBI OCTOSTHHOTO AJIEKTPUIYECKOTO TOKA. XapaKTEePUCTUKH MAarHUTHOTO TOJI,
B3aUMO/ICCTBUE MPOBOJAHUKOB C TOKOM, JAEMCTBHE MAarHUTHOIO IOJS HA MPOBOJHUKH C TOKOM H
ANEKTPUIECKHUE 3aps/Ibl. SIBJICHUE JIEKTPOMAarHUTHON WHIYKIINH, SIBJICHHUE CAMOWH TYKITHH.

[Tpu ocBoenuu pazaena 4 «ONTUKA» CTYAEHTHI MOTYYUTh MPEACTABICHUS O BOIIHOBBIX U KBaH-
TOBBIX CBOWMCTBaX W3JIydeHHs, runoTe3e [Imanka o kBaHTOBaHUM dHEPTHH, siBieHUH (HoTodddexTa,
s dekra Komnrona, poToHax, BOIHOBBIX CBOMCTBAX MUKPOYACTHUII, KOPITYCKYISIPHO BOJTHOBOM Y-
ajgu3Me MUKpPOYACTHI, BOIHAX A€ bpoiis.

B xone ocBoenus pazgena 5 «dusuka atomMa, aTOMHOTO Si7jpa U SJIEMEHTAPHBIX YacTHI» CTY-
JIEHTHI JOJKHBI TIOJIYYUTh 3HAHHUS O 3aKOHOMEPHOCTSIX B CIIEKTpPE aToma Bojopoiaa. PaccMoTpeTh
teoputo aroMa Bojopoaa H. bopa, nocrynarsl bopa. 3nauenue teopun bopa. Ilonyunts npeacras-
JeHrue 00 HeOOBIYHBIX CBOMCTBAX MHUKPOYACTHI] B KBAHTOBOW MEXAaHHKE, pa3Mepax aTOMHOTO sJIpa,
€ro CTPOEHUH, COCTaBe, O XapaKTEPUCTHKAX aTOMHOTO Siapa, SIEPHBIX CHllax, AedekTe macc u
SHEpPTUM CBS3W szapa. [lomyunts mpeacTaBieHUEe 00 SIBICHUM PAIHOAKTHBHOCTH, €CTECTBEHHOU U
HCKYCCTBEHHOW PaMOaKTUBHOCTH, 3aKOHE PaTUOAKTHBHOTO pacmaa, o-, 3 -, y- U3Iy4CHHH.

Heobxomumo oBnaneTh HaBBIKAMH M YMEHUSMH TTPUMEHEHHUS TOJYYEeHHBIX 3HaHWU 11 (op-
MHUPOBAHUN COBPEMEHHOTO (DM3MYECKOTO MBIIUICHUS Y 00yUYaIOIUXCsl; CO3/IaHUsI OCHOB TEOPETH-
YECKOW TMOATOTOBKH B 00JacTH (DM3HMKH, MO3BOJISIONMIECH B OyayleM OpPHUEHTHUPOBATHCS B MOTOKE
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HAay4YHOW M TEXHUYECKOW MH(POPMAINH, 00SCIIEYMBAIONICH UM BO3MOXHOCTh UCITOJIb30BaHUs (PU3H-
YEeCKUX 3aKOHOB B Ipoliecce ux paboTsl; popMUpoBaHUE MPABIILHOTO TOHUMAHUS TPAHUII TIPUMeE-
HUMOCTH (U3HYECKUX TMOHSATHH, 3aKOHOB, TCOPUH M YMEHHUS OIICHUBATH CTENEHBb JOCTOBEPHOCTH
PE3yIbTATOB, MOJYYEHHBIX C OMOIIbIO IKCIIEPUMEHTA U TEOPETUUECKUX METOJ0B MCCIIEIOBAHMUS.

[ToaroToBka K 3a4éTy 3aKIIOYAETCS B U3YYCHUH U THIATEIHHOW MpOopaboTKe yueOHOTrO MaTepH-
aja JUCHUILIMHBI C YY€TOM KOHCIEKTOB JICKIIUH, YY€OHUKOB CTPYNIIHUPOBAHHOM B BUJIE KOHTPOJIb-
HBIX BOTIPOCOB I 3auéra. Borpockl 3a4éTa, KOTOphIE OCTAIOTCSI HEYCBOSHHBIMHU, HEOOXOUMO BbI-
SICHUTH Ha KOHCYNIbTalui. OCHOBHBIE (POPMYJIBI U 3aKOHBI HEOOXOIUMO 3ayYHTh HAU3YCTh.

[Ipu moaroToBKE K 3a4eTy PEKOMEHIYeTCsl BHUMATEIBLHO MMPOYUTATh U YACHHUTH CyTh TpeOOBa-
HUM KOHKPETHOI'O 3K3aMEHALMOHHOI0 BOIpoca. B oTaenpHON TETpaau Ha Ka) bl SK3aMEHALIMOH-
HBI BONPOC CJIEAYET COCTABUTHb KPATKUM IUIaH OTBETA B JIOTMYECKOM IOCIEI0BATEIBHOCTH U C
¢dukcanmelr HeOOXOIUMOr0 HIUTIOCTPATUBHOTO MarepHaia (IpUMEpbI, PUCYHKH, CXEMBI, IHQPBHI).
Bormpocsl mporpamMmbl, KOTOPBIE OCTAIOTCSI HESICHBIME, HEOOX0IMMO HaIMCcaTh Ha MOJIIX KOHCIICKTa,
9TOOBI BBISICHUTH Ha KOHCYNIbTaui. OCHOBHBIC MMOJIOKECHHSI TEMBI (TIpaBUiia, 3aKOHBI, OTIPEICIICHUS
U Ip.) TIOCJIe TIIYOOKOTO OCO3HAHHE MX CYTH CIIEAYET 3ay4nThb, TOBTOPSIS HECKOJIBKO pa3s.

[Tpr MOATOTOBKE K 3K3aMEHY PEKOMEHIYETCS BHUMATEIBHO IMPOYUTATh U YSICHUTH CYTh TpeOo-
BaHUM KOHKPETHOT'O K3aMEHAIlMOHHOr0 BoIpoca. B oT/enbHOM TeTpaayu Ha KaKAbli SK3aMeHallu-
OHHBIM BONPOC CIEIYET COCTABUTh KPaTKHIl IJIaH OTBETA B JOTMYECKOM IMOCIEI0BATEIIBHOCTU U C
dukcanyein HeOOXOAMMOr0 WILTIOCTPATUBHOTO MaTepuana (IpUMephl, PUCYHKH, CXEMBbI, HUGPHI).
Bomnpocsl nporpaMMebl, KOTOpPBIE OCTAIOTCS HESICHBIMU, HEOOXOIMMO HAIIUCATh Ha MOJISIX KOHCIICKTA,
4TOOBI BBISICHUTH Ha KOHCYIbTalluu. OCHOBHBIE MOJOXKEHHS TeMbl (IIPaBHIIa, 3aKOHBI, OIIPEIEICHUS
U JIp.) TIOCJIe TJIyOOKOTO OCO3HAHHME MX CYTH CIEAYET 3ay4nTh, TOBTOPSS HECKOJIBKO pas.

BrimonHeHune nabopaTopHbIX pabOT MOMOTAET JIyUIlle MOHATh CYTh U3y4aeMbIX TEOPETHYECKUX
SIBIICHUH U TIPOIIECCOB, a TAK)KE HA MPAKTHKE MO3HAKOMUTHLCS ¢ PU3HMYSCKUMU MMPUOOPAMH U METO-
KON (PU3NYECKUX M3MEPEHUH, 4TO 00ECIeurBaeT OCO3HAHHOE U MPOYHOE YCBOCHUE M3YyUaeMBIX
OCHOB JUCIUILIMHEI.

[Ipu moaroroBke K KOHTPOJBbHOW pabOTE MPOUCXOAUT 3aKPEIICHHUE HABBIKOB CaMOCTOSTEIb-
HOU paboThI, CHOCOOHOCTH HCIOIB30BaTh MOJTYyYEHHBIE TEOPETUUECKNE 3HAHMS TIPH PEIICHUU pa3-
JUYHBIX (PU3MUECKUX 3a/1a4.

CamocrosTenbHyI0 paboTy HEOOX0IUMO HAYMHATH C MPOPAOOTKH KOHCTEKTA JEKIIUM, JISKITHI
Jienasi B HEM COOTBETCTBYIOUIUE 3aMCH U3 OCHOBHOM M JOTOJHUTENBHOU JINTEPATYPBI, a TAKXKE pe-
KOMEH]IyEMBIX PECYpPCOB U MH(POPMALIMOHHO-TEIEKOMMYHUKAMOHHOU cetn «HTepHeT». CamocTo-
areiabHas paboTa co3naér ycnoBus g GOPMUPOBAHUS Y 00yUaIOIIUXCsI TOTOBHOCTH U YMEHHSI UC-
MOJIH30BATh PA3IUYHBIC CPEeACTBA HH(GOPMAIIUH C IIEJIbI0 TTOUCKA HEOOXOIMMOTO 3HAHUS.

B mporecce kOHCyNbTallUU € MpenojiaBaTeeM HEO0OXOAUMO BBISCHATH BOIPOCHI, BHI3BABIIIHNE
TPYIHOCTH TIPU CaMOCTOSTEIIbHON pab0Te WM HEOCTATOYHO YCBOCHHBIE HA JIEKIIMOHHBIX, MPAKTH-
YEeCKUX U JTa0OpaTOPHBIX 3aHATHUSX.

PabGota ¢ nauTeparypoi SBISIETCS BaXHEWUIIUM SJEMEHTOM B IMOJIYYEHUW 3HAHUW MO JHUCIU-
wHe. [Ipexae Bcero, HeOOXOAMMO BOCIOIB30BaTHCS CIIUCKOM PEKOMEHAYEMOM MO JaHHOM auc-
[UTITAHE TUTEPATYpOoi. J[onmoTHUTEebHBIE CBEICHUS 110 U3y4YaeMbIM TEéMaM MOKHO HAaWTH B TIEPHO-
nryeckoit neuatu u MHTEpHETE.

[IpenycMoTpeHO IPOBEICHNE ayIMTOPHBIX 3aHATUHN (B BUJIE JICKIMH, TPAKTUYECKUX U Jabopa-
TOPHBIX 3aHATUN) B COYETAHUU C BHEAYTUTOPHOU pabOTOM.
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IIpunoxenue 2

AHHOTAIUA
pado4eil nporpaMMsbl JUCHUIIMHBI

duszuka

1. Hean u 3a7a9u AU CIUILINHBI

Llenpio u3ydeHHs AUCUMIUIMHBI SBISETCS: co3/laHue 0a3bl JUlsl U3ydeHHs oOienpogeccuo-
HAJIBHBIX M CIEIHATbHBIX TUCHUIUIMH (POPMUPOBAHUS LIEIOCTHOTO MPEACTABICHUS O (PU3HMUECKUX
3aKOHAX OKPY’KAIOILEro MUpPA B UX €IMHCTBE U B3aUMOCBA3H, 3HAKOMCTBO C HAYYHBIMU METOAAMU
MIO3HAHUSAMH, (POPMUPOBAHKE Y CTYJCHTOB IMOAJINHHO HAYYHOTO MUPOBO33PEHUSI.

3amauamMyl U3y4YEeHUS AUCUUIUINHBI SBIISIOTCS:

— Hay4HuTh OyIynux OakalaBpOB HCIOJIB30BaTh (PU3NUECKUE 3aKOHBI [UIS aHAIN3a KOHKPETHBIX
cuTyanuii (U3NIECKOTO MUPA;

— BBIpa0OTaTh y CTYJCHTOB IPUEMbI M HABBIKM PEUICHUS KOHKPETHBIX (PU3NYECKUX 3a1ad, KO-
TOpBIE TIOMOTYT MM PelaTh BOIPOCH], BOZHUKAIOUINE B IPO(PECCHOHATBHON NEATETLHOCTH;

— pacUIMpHUTh KPYro3op NpH YriIyOJIeHHOM pacCCMOTPEHUH OTACIbHBIX (PU3MYECKUX SBICHUM.

2. CTpyKTypa AMCUMILIUHBI

2.1 PacnipeneneHue TpyAOEMKOCTH TI0 OTACIBHBIM BHIaM y4eOHOM paboThl, BKIIOYast CaMOCTO-
ATeIbHYI0 paboTy: nekuuu — 51 yac, maboparopusie paboThl — 34 yac, caMOCTOsITENbHAS padoTa —
59 gac.

OO01mmas TpyI0eMKOCTh JUCIUTLIHHBI cocTaBiseT 180 wacoB, 5 3a4eTHBIX STUHUII.
2.2 OcHOBHBIE pa3/eibl TUCIUIUIUHBL:

1 - Mexanuka

2 — MonekynsipHas (pu3HKa U TEPMOJIUHAMUKA

3 — DJeKTpoMarHeTu3M

4 — OnTuka

5 — ®wusmka aTromMa, aTOMHOTO Spa U JIEMEHTAPHBIX YaCTHIL.

3. [Inanupyemble pe3ybTaThbl 00yueHHs (MepeyeHb KOMMETEHIIHI)

[Tpouecc u3yueHus: AMCUUIIIMHBI HAlIpaBJieH Ha (POPMHUPOBAHHUE CIAEAYIOUIUX KOMITETEHITHI:

OIIK-3 — roToBHOCTb HPUMEHSTH CHUCTEMY (YHIAAMEHTAJIBHBIX 3HAHUN (MaTeMaTHYEeCKHX,
€CTECTBEHHOHAYYHBIX, HUHKEHEPHBIX U SKOHOMUYECKHUX) A7 UJIeHTUPUKAUH, (GOPMYIUPOBaHUS U
pelIeHusT  TeXHMYECKMX W TEXHOJOTMYECKMX  MpoOJieM  SKCIUTyaTallud  TPaHCHOPTHO-
TEXHOJIOTMYECKUX MAIlIMH U KOMILUIEKCOB.

4. Bux npoMeKyTOYHO# aTTeCTallMu. 3a4€T, DK3aMEH.

86



Ipunoxenue 3

IIpomoxon 0 dononnenusx u usmMeHeHusxX 6 padouei npozpamme
na 20 __ -20__ yuebnwtit 200

1. B paGouyto nporpammy o AUCHUIUIMHE BHOCSATCS CIEAYIOUIUE TOTOTHEHHUS:

2. B pabGouyto nmporpaMmy o AUCUUIIIMHE BHOCATCS CIEAYIOIUE U3MEHEHUS:

[Tporoxon 3aceqanust kageapnl Ne OT «__ » 20 r.,

(paspabomuux)

3aBenyromnuii kageapoit

(noonucs) (®.1.0.)
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Ipunoxenne 4

OOHJA OMEHOYHbLIX CPEACTB AJIA TEKYIIEI'O
KOHTPOJIA YCIEBAEMOCTH 11O JIUCHUIIJIMHE

1. Onucanue ¢poHIa OLIEHOYHBIX CPEACTB (IACMOPT)

Ne
oM DJIeMeHT ®OC
ne- Paznen Tema
Ten- KOMIIeTeHIUH
M
OIlK-3 | TOTOBHOCTh  mpH- | 1. Mexanuka | l.1. Benenne. Kunemartuka mocry- 1xkp
MEHATh  CHCTEMY NaTeIbHOTO M BPAIATEeIbHOTO JIBU-
(byHIaMEeHTaJIbHBIX KEHUS
3HaHUH  (Marema- 1.2.]luHaMuKka MaTepuaJbHOM TOY- 1xp
TUYECKHUX,  ecTe- Kd. 3akoHbl HproTOHA JIP 1
CTBCHHOHAY'HBIX, 1.3.Cwiibl B MEXAHUKE U UX KJIACCH- 1kp
MH)KEHEPHBIX U bukams 1P 3 9
HKOHOMHYECKHUX ) :
i WpeETAdUKa- 1.4. 3akonsl coxpanenus. Kuneru- 1xkp
s,  opMyTHpO- yeckas SHeprus, paboTa, MOLTHOCTb. JIP 2: 4
BAHMS ¥ PELICHHUS 1.5. IloreHunaneHas 3Heprus. 3a- 1xp
TEeXHUUECKIX " KOH COXPaHEHHs TOJHOM MeXaHH4e-
TEXHOJIOTMYECKUX CKOH JHEPTHH.
npobleM IKCIITya- 1.6. [lunamMuka BpaliaTeIbHOTO 1xp
TALMH  TPAHCIIOPT- ABWKEHHs TBEpAOro Tena. MoMmeHT | JIp 6: 7; JIP
HO- CHJIBI, MOMEHT WHEPIINH. 8
TEXHOJIOTUYECKUX 1.7. OcCHOBHOH 3aKOH JUHAMHUKH 1xp
MallliH U KOMIUIEK- BpalaTeIbHOIO IBUKEHHUS. JP5
coB 1.8. Kunemarnka TrapMOHMYECKHX lxp
KoJIeOaHUH.
1.9. CnoxxeHre TrapMOHUYECKUX KO- 1xp
ne0aHui. JIP 10
1.10. JluHamMKa TapMOHHYECKUX 1xp
KOJIeOaHU. JIP 11 14
1.11. 3aryxatoiue 1 BbIHYXICHHbIE 1xp
MeXaHU4ecKue KojeOaHus
1.12. BosHBI B yIIpyTHX Cpenax. 1 xp JIP 15
2. Moneky- 2.1. TepmoamHaMu4eckas CHCTEMa. 1xp
asipHas usn- | Mojens uaeanpHOrO Tra3a M €ro
Ka ¥ TepPMO- ypaBHEHHE COCTOSTHUSI.
JTUHAMUKA 2.2. OcHoBHOe ypaBHeHue MKT 1xp
UJealbHOTO rasa. JIP 16
2.3. DneMeHThl KJIaCCUYECKOW CTa- 1xp
TUCTUKU: pacripeaeneHue Makcpe-
Ja, bonpliMaHa.
2.4. ®usnueckas KUHETUKA: SBIIE- 1xp
HUS TIEpEeHoca. JIP 17 — 18
2.5. IlepBblit 3aKOH TEPMOIUHAMHKH 1xp
U €ro IPUMEHEHHE K U30MPOLIECCAM. JIP 19
2.6. MKT reruioeMKocTH UaeanbHO- 1xkp

I'0 rasa.
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2.7. KpyroBoii mporecc. DHTpOMHS. 1xp
Bropoii 3akOH TEpPMOAWHAMHUKH.

[uxn Kapno u ero KIIJI.

2.8. PeanbHble Tra3pl. YpaBHEHUE 1xkp
Ban-nep-Baanbca.

3. DnekTpo- 3.1. DnekTpuyeckoe 1moJyie B BaKyy- 2 Kp

MarHeTusm Mme. 3akoH Kynona. HanpspkeHHOCTD JIP 20
KaK CHJIOBAsi XapaKTEePUCTHKA IOJIS.

3.2. Teopema I'aycca nns snexTpo- 2 Kp
CTaTUYECKOTI'0 MOJIsI B BaKyyMe.

3.3. DNeKTpHuYeCKHil MOTEHIHAJ. 2 Kp
PaGota cui 31€KTpOCTaTHYECKOro JIP 20
oJIsl.

3.4. DyeKTpUYECKOoe MoJie B Belle- 2 Kp
CTBE: JAMIJIEKTPUKH B 3JIEKTpUYE-

CKOM I10JIE.

3.5. DnekTpuueckoe moje B Belle- 2 Kp
CTBE: MPOBOJAHUKH B 3JIEKTPUUECKOM JIP 21
ToJIe.

3.6. DHeprus 3apsHKEHHBIX ITPOBOJI- 2 Kp
HUKOB U KOHJEHCATOPOB. DHEPrus
AJIEKTPUYECKOI0 TOJISL.

3.7. TIoCTOSIHHBIH 3JICKTPHYCCKHI 2 Kp
Tok. 3akoH Owma. IIpasuia Kupxro- JIP 22
¢da. PaboTa 1 MOIITHOCTH TOKA.

3.8. Kiaccuueckast 3ieKTpoHHAs 2 Kp
TEOpHsl 3JIEKTPONPOBOJHOCTU Me- JIP 23
TaJJIOB.

3.9. DneKkTpUUYecKUil TOK B JKUAKO- 2 kp
CTSIX, Ta3ax U IUIa3Me. JIP 26
3.10. [TocTrosiHHOE MarHWTHOE TOJE 2 Kp
B Bakyyme. 3akoH buo-Casapa- | JIp 24, 25
Jlanmaca. Cuna Ammnepa u cuna Jlo-

peHIa.

3.11. MaruutHblii moTOK. PaGora 2 Xp
IPOBOJIHUKA C TOKOM B MAarHUTHOM JIP 28
noJie. 3aKoH MoJHOro Toka. KoHTyp

C TOKOM B MarHUTHOM TIOJIE.

3.12. MarauTHOE 1OJ€e B BEIIECTBE. 2 Kp
HamarnuueHHOCTH BemiecTBa. Bubl JIP 29
MAarHeTUKOB U UX CBOMCTBA.

3.13. DaeKTpOMarHuTHAS WHIYKITHSL. 2 xp
3.14. BsaumHble  TpEBpAIICHUS 2 Kp
DIIEKTPHYECKUX W MArHUTHBIX TI0-

Jeil. DieKTpuuecKue KojaeOaHmsl.

4. OnTuka 4.1, DnexTpOMarHUTHHIE  BOJIHBI. 2 Kp
OJeMeHThl TE€OMETPUYECKOH ONTH- JIP 30
KH.

4.2. CgeroBas BonHa. MHTepdepen- 2 Kp
U] CBETOBBIX BOJIH.

4.3. Indpakmusa ceera. Judpaxmus 2 Kp
®penens u Opaynrodepa. JIP 31
4.4. Tlonspuzauus cBeTa. 3aKOH 2 Kp
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Mamoca. 3akoH bprocrepa. JIP33-34
4.5. B3aumopeicTBue cBeTa ¢ Belle- 2 Kp
cTBOM. Jlucnepcus cBeTa. JIP 32
4.6. TeroBoe U3IyYEHUE U €ro OC- 2 Kp
HOBHBIC XapaKTEPUCTUKHU. 3aKOHBI JIP 35
TEIJIOBOTO M3TYYECHHUS.
4.7. ®otodrdpdexr. Buabl dotord- 2 Kp
dekTa. 3aKkoHBI BHEIIHETO (HOTOIh-
dbexkra.
4.8. DHeprusi U UMITYJIBC (POTOHA. 2 Kp
O¢pdexr Komnrona.
5. ®u3nka 5.1. SInepuas monenb atoma. Teopus 2 Kp
aToMma, aToM- | bopa Bogopoaonojo6Horo aroma. JIP 36,37
HOTO Azpa U 5.2. Tunore3a ne bpoiina. BosHo- 2 Kp
SJICMCHTAap- BBIE CBOICTBA BEIIECTBA.
HBIX 9aCTHIL 5.3. VpaBuenue Illpenunrepa. 2 Kp
KBaHTOBaHWE JHEPrHM U MOMEHTA
UMITYJIbCA.
5.4. AtoM BoJOposa B KBAHTOBOM 2 Kp
Mmexanuke. [leproauueckas cucrtema JIP 36
2IeMEHTOB Meneneena.
5.5. CoctaB U XapaKTE€PUCTUKH 2 Kp
aTOMHOTO sAnpa. flnepHble CUIbl U
UX CBOMCTBA. Palno0akTHBHOCTb.
5.6. Snepubie peaknum. JlencHue 2 Kp
anep. S nepHslil peakTop.
5.7. TepmosiiepHbIE peaklui CUHTE- 2 Kp
32 — OCHOBHOM HMCTOYHHMK 3HEPrUH
3BE3]1.
5.8. ®wusnueckas KapTHHA MHpa. 2 Kp

Buaer B3amMOIeNCTBHS M KJIACCHI
AJIEMEHTAPHBIX YACTUIL.
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2. Onucanue nokasarteJieii M KpuTepUeB OLleHUBAHUS KOMIIeTEHIU

Iloka3zaTenu Ounenka Kpurtepun
3HATh: oOyuarouiics
OIIK-3 1) 3HaeT OCHOBHBIC (U3HUECKUE SBIIC-
- OCHOBHbBIE (hU3HUECKUE SIB- HUSl, QyHIaMEHTaIbHbIE MOHATHS, 3a-
JIeHUS, byHIaMeHTalbHbIC KOHBl M TEOpUHU KJIACCUYECKOW U CO-
MOHSTHS, 3aKOHBI U TEOPHUH BPEMEHHON (U3UKH; COBPEMEHHYIO
KJIJACCUYECKOM M COBpPEMEH- HAy4YHYIO almapaTrypy; OCHOBHbIE (u-
HOM (PU3MKHU; COBpEMEHHYIO 3UYECKUe SBJICHUS; GyHIaMEHTAIbHBIC
HayyHyl0 amnmnapaTrypy; oc- MOHSATHSI, 3aKOHBI U TEOPUU KJlaccuye-
HOBHbIE (hU3HUECKUE sBIIe- 3a4TEeHO CKOI 1 COBPEMEHHOI (pU3UKH;
HUS;, (pyHIAMEHTaJIbHBIE TIO- 2) yMeeT BBLACIATh KOHKpEeTHOe (u-
HATUS, 3aKOHBI U TEOPHH 3UYECKOE CO/IepKaHHUE B MPUKIIAJIHBIX
KJIJACCUYECKOM M COBpPEMEH- 3agadax npoeCcCHOHATBHON NesTelNb-
HOU (pU3UKH; HOCTH;
yMeTh: 3) BiIageeT METOJaMU BBITIOJIHEHHS
OIIK-3 JJIEMEHTAPHBIX J1A0OPATOPHBIX HCCIe-
- BBLICIATH KOHKpEeTHOE (hu- JIOBaHUH B 0o0yacTH mpodeccroHalb-
3UYECKOE COJEp)KaHUE B IMPH- HOM JIESITEIbHOCTH.
KIQJHBIX 3aJadax mpodeccu- oOyyaromuics
OHAJILHOM e TENIbHOCTH; 1) He 3HaeT OCHOBHbIE (hU3HUECKUE
BJIaJIeTh: SABIICHUSI, QyHTaMEHTAIbHBIC TOHATHS,
OIIK-3 3aKOHbI U TEOPHUH KJIACCUUYECKON U CO-
- METOJlaMU  BBINOJIHEHUS BPEMEHHOM (U3UKH; COBPEMEHHYIO
JJIeMEHTapHbIX  Jaboparop- HAy4YHYIO amnmnaparypy; OCHOBHbIE (u-
HBIX HCCIIEI0OBaHUI B 00JacTH 3MYECKHE SBJICHUS; (DyHIaMEHTAIbHbIC
npodeCCHOHATBLHON JesTeNb- HIOHSATHS, 3aKOHBI U TEOPUH KJlacCUye-
HOCTH. He 324YTEHO CKOI M COBPEMEHHOI (PU3UKH;

2) He yMeeT BBLIENATh KOHKPETHOE
¢usnveckoe comep)kaHue B MPHUKIIAI-
HBIX 3aJjauax NpoQecCcCuoHaIbHOM nes-
TEJIIbHOCTH;

3)He BiaJeeT METO/JaMH BBIIOJHEHHUS
JJIEMEHTAPHBIX JTa0OPATOPHBIX HCCIIe-
J0BaHUI B o0yacTH MpodeccuoHamb-
HOU JIeITEILHOCTHU
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[Iporpamma cocTaBieHa B COOTBETCTBHH C (peepaibHBIM TOCYJapCTBEHHBIM 00pa30BaTeib-
HBIM CTaHJAPTOM BBICIIETO 00pa3oBaHMs MO HarpasieHHIO MoArotoBku 23.03.03 «DxcmmyaTanus
TPAHCTIOPTHO-TEXHOJOTUYECKUX MAIIMH U KOMITIEKCOB» OT «14» nmexabps 2015 r. Ne 1470

st Haoopa 2015 roaa u padounm yueOHbIM TuIaHOM OI'BOY BO «bpl'Y» mis ounoit dop-
MbI 00yueHust oT «03» uronst 2018 1. No 413

s Haoopa 2016 roaa u padounm yuebusiM mianoMm @I'BOY BO «bpl'Y» ans ounoit popmbl
o0ydenust ot «03» uroms 2018 r. Ne 413

IIporpammy cocraBuiI:

Maxpo WU.T'., k.d.-M.H., TOLIEHT

Pabouas mporpamma paccMoTpeHa U yTBepxkKAeHa Ha 3aceganuu kadeapsl Mud

OT « » 20 r., Ipotokoa Ne

H.o. 3aBenyromero kadenpoit Mud Mensenesa O.U.
COT'JIACOBAHO:

H.o. 3aBenyromero kadenpoit MuT Cruenenko E.A.
Jupextop Oubnuorexu Cotnuk T.®.

Pabouas nporpamma oj00peHa METOIMYECKON KOMHUCCHEN €CTECTBEHHOHAYYHOTO (haKkyabTeTa

OoT « » 20 I., NpoTokon Ne

[Tpencenarens meroauueckoit komuccun EH dakynprera Bapnansan M.A.
COI''TACOBAHO:

HauanpHuk

y4e0HO-METOINYECKOTO YIIPABIICHUS Hexesen I'.I1.

Peructpanmonssiii Ne
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