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1. INIEPEYEHb IINTIAHUPYEMbBIX  PE3YJBTATOB OBYYEHHUA 11O
AACHUIIJIMHE, COOTHECEHHBIX C IIJIAHUPYEMBIMH PE3YJbTATAMH
OCBOEHMHSA OBPA3OBATEJIbBHOH ITPOI'PAMMBbI

BI/IL[ ACATEJIBHOCTH BBIITYCKHUKA

I[I/ICHI/IHJ'II/IHa OXBaTbIBacT Kpyr BOIIPOCOB, OTHOCAIINXCA K MMPpOU3BOJACTBCHHO-
TCXHOJIOTUYCCKOMY BUOY HpO(i)eCCHOHaHBHOﬁ ACATCIBbHOCTH BBIITYCKHUKA B COOTBCTCTBUH C KOM-
NETCHIUAMMA U BUAaAMU ACATCIbHOCTHU, YKa3aHHBIMU B yLIe6HOM IJ1aHC.

eab AMCIUATUIMHBI

Cozpmanne 6a3pl A1 U3yYeHHUs 00menpodeCcCHOHAIBHBIX M CIICIHMABHBIX JUCIUTIINH (HOpMHU-
POBaHMS [IETTOCTHOTO MPEACTABICHUS 0 (PU3UIECKHIX 3aKOHAX OKPYIKAIOIIETO MUPA B UX CIUHCTBE U
B3aMMOCBSI3M, 3HAKOMCTBO C HAyYHBIMH METOJIaMU ITO3HAaHMs, (POPMUPOBAHUE Yy CTYJICHTOB IO/I-
JMHHO HAayYHOTO MHPOBO33PEHHs, TPUMEHEHHE MOJIO0KEHUH (yHIAaMEHTaTbHONW (HU3UKU NPH CO-

3JaHHUU U p€ain3alluid HOBBIX TEXHOJIOTHH B 00J1aCTH HpOMI:IH.UI@HHOfI TCIIJIOOHEPICTUKH.

3agauyu IUCHMILIHHBI
- HAY4YHUTh OaKaJIaBPOB OTOMPATh BEICOKO3(D(PEKTUBHBIC BUIBI TEXHOJIOTHIA;
- YMGTI) HpeI[BI/II[eTI) HCIIOJIB30BAaHNUEC HOBBIX I[OCTI/I)KCHI/Iﬁ B O6JIaCTI/I (1)I/I3I/IKI/L

Kon
KOMIIeTeHIINH

Conep:xanue
KOMIIeTeHIN I

Ilepeyenb miIaHNMpyeMbIX pe3yJIbTATOB 00y4e-
HHUS [0 TUCHMILIHHE

1

2

3

OK-7

CIOCOOHOCTH K Camoopra-
HHU3alMK M CcamMooOpa3oBa-
HHIO

3HATh:
- OCHOBHBIE 3aKOHBI (PU3HKH;

yMeTh:

- IPOBOJUTH (PU3MUECKUI SKCHEPUMEHT, aHAIU3U-
poBaTh pe3yJsbTaThl AKCIIEPUMEHTA C IPUBJICUCHU-
€M METO/I0B MaTEMaTHYECKON CTATUCTUKH;
BJIaJIeTh:

- OCHOBHBIMH METOJIaMH TE€OPETUYECKOTO M KCIIe-
PUMEHTAIILHOTO HCCIEN0BaHUs (DU3HMUECKUX SIBIIE-
HUI.

OIIK-2

CIIOCOOHOCTh ~ JIEMOHCTpPH-
poBaTh 0a30BbIE 3HAHUS B
o0JacTi €cTeCTBEHHOHAYY-

3HATb:
- OCHOBHBIC (I)I/ISI/ILICCKI/IG 3aKOHBI U JPYIruc CBCIC-
HUA, HGO6XOI[I/IMI>I€ IJid IPUMCHCHUS B KOHKpCTHOﬁ

HBIX JUCLMIIIMH, TOTOB-| 00JaCTH,;
HOCTh  BBIIBIATH  €CTE- | yMeTh:
CTBEHHOHAY4HYO CYI- | - MIPUMEHSTh (U3NKO-MATEMATUUECKUE METOIbI ISt

HOCTh TpoOJeM, BO3HHKA-
IOIUX B X0Je mpodeccuo-
HaJIbHOM JIEeATEIILHOCTH,
MPUMEHSITHh I UX paspe-
IIICHUSI OCHOBHBIC 3aKOHBI
€CTECTBO3HAHUS,  METOJIBI
MaTEeMaTHYECKOTO aHaJlh3a
U MOJICTUPOBAHUS, Teope-
THYECKOTO W JKCIICPUMEH-
TaJbHOTO UCCIIEeIOBAHUSI.

MPOEKTUPOBAHUA HU3IEIUNA W  TEXHOJOTHYECKHUX
MPOLECCOB C IPUMEHEHUEM CTaHIAPTHBIX IPO-
TPaMMHBIX CPEJICTB;

BJaJieTh:

- HaBBIKAMH pPa3pabOTKH HOBBIX U TPUMEHEHUS
CTaHJapTHBIX MPOTPAMMHBIX CPEJICTB Ha 0ase ¢u-
3UKO-MATE€MaTUYECKUX MOJIeJIE B KOHKPETHOM
MpeIMETHOM 00JIacTH.




2. MECTO JUCHUIIJIMHBI

ITPOI'PAMMBI

Huctummna b1.6.07 «®u3nka» oTHOCHTCS K 0230BO# YacTH y4eOHOTO MIIaHa.
Jucnurummna «Pu3uka» 0azupyeTcs Ha 3HAHUSX, MMOJNYYCHHBIX NMPH M3YYCHUU YUEOHBIX JHC-
IIUIUTHH OCHOBHBIX 0011€00pa30BaTEeIbHBIX TPOIPAMM.
OCHOBBIBasICh HA H3YyYCHUHU AUCIUILINH, «DU3HKa» NpeAcTaBisieT OCHOBY JUIS U3YUEHUS TAKUX
JUCLIUIUIMH Kak: «be3onmacHocTh xu3HenesTensHocT», «TemmomaccooOmen», «Texuudeckas tep-

MOJHWHaMHUKa».

B CTPYKTYPE OBPA3OBATEJIbHON

Takoe CUCTEMHOE MEXIUCIUIUIMHAPHOE M3yYeHUE HAIPABJIICHO HA JIOCTH)KCHHE TpeOyeMoro
®I'OC ypoBHS MOATOTOBKH O KBaTU(UKAIIUU OaKaiaBp.

3. PACIIPEJEJIEHUE OB BEMA JUCIHUIIJIMHBI

3.1. Pacnipenesienne 00beMa JUCHUIIMHBI 0 opMaM o00ydeHusI

Tpyooemkocmob Oucyuniunsl 8 uacax

o S & & 3 Buo
4 g S %) = npome-
= |8 | 3 : Kon-
Dopma < 2 z 2 N mponsnan | 2N
oOyuenus $ 2 S S E P Hoit am-
&, S g 3 S paboma
E § S 2 § ) E . mecmauyuu
o 8] s | §| §|5s3 E8 g g
S 3| S| 2| /8§ A% S
<O q A N (I8 K= C ]
1 2 3 4 5 6 7 8 9 10 11
Ounan 12 | 2-4| 324 | 141| 88 | 53 - 03 | 23kdx | O ooneth
3a4eT
3aounast 2 | - | 324 |21 12| 9 - 294 2K2K 3K3aMeH
3aoumast (yexo- | 4 || 354 | 14| 10 | 4 ; 157 1k SK3aMeH
peHHoe o0yJueHue)
OuyHo-3209HAA - - - - - - - - - -




3.2. PacnipenesieHue 00beMa TUCHMILUIMHBI 10 BUIaM Y4eOHbIX 3aHATHII U TPYI0€MKOCTH

¢ m.u. ¢ Pacnpeodenenue
Tpyooem- | unmepaxmusnoi, no cemecmpam, uac
Buo yueonvix sanamuii Kocmb, AKMueHoll, 4
yac UHHOGAUUOHHOUL 2 3 4
dopmax, uac
1 2 3 4 5 6
|. KonrakTHas padora o0y4alomuxcsi ¢ npe-

nogaBarteseM (Bcero) 141 30 36 51 54
Jexunn (JIx) 88 20 18 34 36
Jlaboparopusie pabots! (JIP) 53 10 18 17 18

Kontponbnas pabora + _ + + +

WuauBuayansHble KOHCYIBTAIH + _ + + +

I1.CamocTosITe]IbHAS padoTa 00yYAKIINXCS

(CP) 93 - 36 21 36

[MoaroroBka k 1abopaTopHBIM paboTaM 21 _ 10 5 6

[ToaroToBKa K 3a4eTy 10 - - 10 -
[ToAroToBKa K 9K3aMEHY B TCUCHHE CEMECTpa 31 - 16 - 15
BrimonHeHne KOHTPOJIBLHOU PabOThI 31 _ 10 6 15

I11. IpomexxyToUuHas aTTECTAIUS 329ET + - - -
9K3aMEH 90 — 36 - 54
OO01mas TPyI0eMKOCTb AUCIUTUIAHBI yac. 324 108 72 144

3a4. efl. 9 3 2 4

4. COAEP) KAHUE JUCHUIITINHBI

4.1. PacnipenesieHne pa3aei0B AUCHUILINHBI 10 BUAAM YUeOHBIX 3aHATHI
- 1J151 04HOi (pOpMBI 00yUeHMS:

No Buowt yueonvix 3anamuii, 6xniouan
pas- camocmoamenvbmyo paoomy ooyua-
oena Haumenosanue Tpyooem- OWUXCA U MPYOOeMKOCHLb, HacC

u pasoena u kocnb, yuebHvle 3aHAMUA camocmos-
me- mema OUCyUNIUNb uac nabopa- menvnan
Mol JeKyuu mopuvie | padoma ooy-

pabombol Uarouwuxca

1 2 3 4 5 6

1. | MexaHuka 36 9 9 18
1.1 | Beenenue. Kunemarnka moCTyIaTeNbHOTO 2 05 05 1

Y BpalllaTeJIbHOT'O JIBUKEHUS ' '
1.2 | IunamMuka MaTepHalbHOH TOYKH. 3aKOHBI 2 05 05 1
HeroTona

1.3 | Cuibl B MEXaHHKE U MX Kiaccudukams 2 0,5 0,5 1
1.4 | 3axonspl coxpanenus. Kunerndeckas sHep- 2 05 05 1

rusi, paboTa, MOIITHOCTh ' '
1.5 | IloTeHumansHas SHEPTUsI.
3aKOH COXpaHEHHS ITOJIHOW MEXaHW4YEeCKOH 2 0,5 0,5 1
SHEPTUHU

1.6 | dunamMuka  Bpam@aTelbHOTO  JIBWDKECHUS
TBEPAOro Teja. MOMEHT CHIIbI, MOMEHT 2 0,5 0,5 1
WHEPLUU

1.7 | OcHOBHOI 3aKOH TUHAMHUKHU BpallaTeIbHO- 4 1 1 5
r'0 ABMKCHUS




1.8 | KunemaTnka rapMOHHYECKHUX KOJCOAHUI 4 1 1 2
1.9 | CioxxeHre TapMOHMYECKHUX KOJIEOaHUH 4 1 1 2
1.10 | ImnamMuKa rapMOHHYECKUX KoJieOaHHH 4 1 1 2
1.11 | 3aryxatomniyie ¥ BBIHYXIEHHBIE MEXaHHYe- 4 1 1 2
CKHUe KoseOaHus
1.12 | BosiHbl B ynpyrux cpeaax 4 1 1 2
2. | Moaekyasipaasi pu3nka v TepMoIH-
36 9 9 18
HAMMKA
2.1 | TepmoanHamMHuYyecKas CHCTEMA.
Moens ujeanbHOTO Ta3a U €ro ypaBHEHHE 6 2 2 2
COCTOSIHUS
2.2 | OcnoBuoe ypaHenne MKT wuneansHOTO 6 1 2 3
rasza
2.3 | DIeMeHTBl  KJIaCCHYECKOH  CTaTUCTUKH: 5 1 1 3
pacnpenenenne Makcpeiia, bonbiimana
2.4 | ®dusnyeckas KWHETUKA. SIBJICHHS NIepeHoca 4 1 1 2
2.5 | IlepBblii 3aKOH TEPMOAWHAMUKH H €ro 4 1 1 2
NpUMEHEHHE K M30Iporeccam
2.6 | MKT TemnoeMKOCTH HAEAIBHOIO ra3a 4 1 1 2
2.7 | KpyroBo#t mpouecc. OHrpomnus. Bropoit
3ak0H TepMmoauHaMuku. [{ukn KapHo u ero 4 1 1 2
KI1J
2.8 | Peanpubple rTa3el. YpaBHeHWe Ban-mep- 3 1 B 2
Baanbca
3. | DIeKTpOMAarHeTH3M 72 34 17 21
3.1 | DmekTpuueckoe Tole B BakyyMe. 3aKOH
Kynona. HanpsokeHHOCTh Kak CHIIOBast Xa- 7 3 2 2
PaKTEpPUCTHUKA OIS
3.2 | Teopema ["aycca aiist 91€KTPOCTATUIECKOTO 4 3 3 1
MOJISl B BaKyyMe
3.3 | Dnektpuueckuii moreHian. Pabora cui 7 3 5 5
AIIEKTPOCTATHYECKOTO TTOJIS
3.4 | DiekTpuyecKoe Iojie B BEIIECTBE: JHIJICK- 4 3 3 1
TPHUKH B 3JICKTPUIECKOM TIOJIE
3.5 | DilekTpruecKoe IoJie B BEIISCTBE: MPOBOJI- 6 5 5 5
HHKH B JIEKTPUYECKOM T10JIe
3.6 | DHeprusi 3apsHKEHHBIX TPOBOJHHKOB |
KOHJICHCATOPOB. DHEPTHUS DIECKTPUIECKOTO 3 2 - 1
OJIsI
3.7 | IloCTOSIHHBIM 3JEKTPUYECKHA TOK. 3aKOH
Owma. [lpaBuna Kupxroda. PaGora u moui- 4 2 1 1
HOCTh TOKa
3.8 | Kitaccuueckasi 3JIeKTpOHHAST TEOPHUS AJICK-
TPONPOBOAHOCTH METAIIJIOB 4 2 1 1
3.9 | Dnekrpuyeckuil TOK B KUAKOCTSX, razax u 4 2 1 1
TIa3Me
3.10 | [TocTosiHHOE MarHWTHOE IOJie B BaKyyMe.
3akon buo-Casapa-Jlamnaca. Cuna Amriiepa 6 2 2 2
u cuia Jlopenna
3.11 | MarautHsbIi TToTOK. Pabota mpoBoHUKA ¢
TOKOM B MarHMTHOM IoJie. 3aKOH TOJHOTO 4 2 1 1
tToka. KOHTYp ¢ TOKOM B MarHUTHOM TIOJIE
3.12 | MaruutHOe moJjie B BemiecTBe. Hamarum-
YEeHHOCTb BEIEeCTBAa. BUIBEI MarHETHUKOB U 6 2 2 2
UX CBOMCTBA
3.13 | DieKTpOMarHUTHAs MHIYKIUS 6 2 2 2
3.14 | B3aumHbIe TIpeBpaIICHUS DIIEKTPUIECKUX U 3 5 B 1

MAarHuTHBIX MOJICH




3.15 | DuexTpuueckue KojaeOaHus 4 2 1 1

4. | OnTuka 45 18 9 18
4.1 | DneKTpoMarHUTHBIE BOJHEI 4 2 — 2
4.2 | DneMeHThl reOMETPUYECKON ONTHKH 5 2 1 2
4.3 | CeeroBas BoiHa. MHTepdepeHLus CBETO- 4 5 B 2

BBIX BOJIH

4.4 | Nudpaxuusa cera. Judpaxnus Openens u 6 5 2 2

®payHrodepa

4.5 | Ilonsgpm3amus cBera. 3akoH Mamroca. 3a- 6 5 2 2

KOH bpiroctepa
4.6 | B3aumonelcTBHE CBeTa C  BEIIECTBOM. 5 5 1 2
Jucnepcus csera
4.7 | TemoBoe W3My4YeHHE W €r0 OCHOBHBIE Xa-
PaAKTEPUCTUKHU. 3aKOHBI TEIUIOBOTO H3ITyde- 6 2 2 2
HUS

4.8 | ®orosddekr. Bumsl dororddekra. 3ako- 4 2 B 5
HBI BHENTHETO (hoTodddeKTa

49 | Dueprus u wummnynsc (otoHa. ODddexr 5 2 1 2
Komnrona

5. | ®du3uka aToMa, aTOMHOIO S/ipa M 45 18 9 18
JIEMEHTAPHbBIX YaCTHI]

5.1 | Anepnas monenp atoma. Teopus bopa Bo- 8 3 3 2
JIOPOJIOTIOA00HOTO aToMa

5.2 | I'mnore3a ne bpoiinsa. BomHoBBIe cBOiicTBa 5 3 B 2
BEIICCTBA

5.3 | VpaBuenue lllpenunrepa. KpanroBanue 4 5 B 5
SHEPTrUU U MOMEHTA UMITYJIhCa

5.4 | Atom Bomopoda B KBaHTOBON MEXaHHKE.

[Mepuoanueckasi cucremMa 3J1eMEeHTOB MeH- 8 2 3 3
JieneeBa
5.5 | CocraB M XapaKTEPUCTHKH ATOMHOTO SI/Ipa.
SlnepHble cuiabpl M WX cBoiicTBa. Pamnoak- 8 2 3 3
THBHOCTB
5.6 | Anepusie peakiuu. Jlenenue sigep. Suep- 4 5 B 5
HBIH pEaKTop
5.7 | TepMosiiepHbIe PEaKIMU CUHTE3a — OCHOB- 4 5 3 5
HOM MCTOYHHUK SHEPTUHU 3BE3]T
5.8 | ®usnueckas kapTuHa MUpa. Buasl B3aumo- 4 5 _ )
JICHCTBUS M KJIACCHI JIEMEHTAPHBIX YaCTHI
UTOro 234 88 53 93
- 1JI51 3204HOM opMBbI 00yUeHH:

No Buout yueonvix 3auamuil, 6xnouan
pas- camocmonamensvHyio padomy odyua-
oena Haumenoeanue Tpyooem- owuxca u mpyooemkocms (uac)

u pasodena u Kocms, | yyepuble 3aHAMUA | camocmos-
me- mema OuCUUNIUHDL (uac) nabopa- menvHan
Mot JeKyuu mopnvie | paboma o0y-

paﬁombl yarnouwuxca
1 2 3 4 5 6
1. | MexaHuka 65 3 2 60
1.1 | Beenenue. Kunemaruka mOCTYIIATEIBHOTO 5,25 0,25 - 5
1 BPAIATeJIbHOTO JBH)KCHHUS
1.2 | IuHaMuKa MaTepHaIbHOH TOYKH. 3aKOHBI 5,45 0,25 0,2 5
HeroTona

1.3 | Cuiel B MEXaHUKE U UX Klaccuukanus 5,45 0,25 0,2 5

1.4 | 3akoHbl coxpaHeHus. Kunerndeckas sHep- 5,45 0,25 0,2 5

rus, paboTa, MOITHOCTh




1.5 | [loreHuunanbHas SHEPIHSL. 5,45 0,25 0,2 5
3aKOH COXpaHEHHUS IMOJHONH MEXaHUYECKOU
SHEPTUHU

1.6 | dunaMuka  Bpam@aTeJbHOrO  JABMIKCHHUS 5,45 0,25 0,2 5
TBEPAOrO Tena. MOMEHT CHIIBI, MOMEHT
HHEPIMU

1.7 | OcHOBHOH 3aKOH IWHAMHKH BpaIlaTeabHO- 5,45 0,25 0,2 5
IO JIBIDKEHHUS

1.8 | KunemaTuka rapMOHUYECKUX KOJICOAHUI 5,25 0,25 - 5

1.9 | CnoxxeHue rapMOHHYECKUX KOJeOaHUH 5,45 0,25 0,2 5

1.10 | JluHaMuKa rapMOHHYECKHUX KOJICOaHHH 5,45 0,25 0,2 5

1.11 | 3aryxarolmue W BBIHYKICHHBIC MeXaHHYe- 5,45 0,25 0,2 5
CKHe KoaebaHus

1.12 | BosiHBI B ynpyrux cpeaax 5,45 0,25 0,2 5

2. | Monekyasipaasi pu3nka v TepMo/IH- 64 2 2 60
HaAaMHKa

2.1 | TepmoauHaMU4eCKasi CUCTEMA. 8,25 0,25 - 8
Moens ujeaIbHOrO Ta3a U €ro ypaBHEHHE
COCTOSIHHS

2.2 | OcuoBHoe ypaBHeHue MKT wupeanbHOrO 8,55 0,25 0,3 8
rasa

2.3 | DeMeHTBl  KIACCUYECKOH  CTATHCTHKH: 8,45 0,25 0,2 8
pacnpenenenue Makcpeiia, bonplimMana

2.4 | ®dusnyeckas KWHETUKA. SIBJICHHS NIepeHoca 8,75 0,25 0,5 8

2.5 | IlepBblii 3aKOH TEPMOIUHAMHKH W €O 7,55 0,25 0,3 7
NPUMEHEHHUE K U30MPOIeccaM

2.6 | MKT remnoeMKOCTH HAEAIBLHOTO ra3a 7,45 0,25 0,2 7

2.7 | KpyroBo#t mpouecc. OHTpomus. Bropoi 7,75 0,25 0,5 7
3akoH TepMoauHamuku. [lukn KapHo u ero
KII]]

2.8 | PeanmpHble Ta3pl. YpaBHeHue Ban-nep- 7,25 0,25 - 7
Baansca

3. | DIeKTpOMATrHeTH3M 65 3 2 60

3.1 | DnekTpuueckoe molie B BakyyMe. 3aKOH 4,4 0,2 0,2 4
Kynona. HanpsikeHHOCTh Kak CHJIOBasl Xa-
PaKTEPUCTHKA TIOJISI

3.2 | Teopema ["aycca miis 3M€KTpOCTaATUIECKOTO 4,2 0,2 - 4
T0JIs1 B BAKyyMe

3.3 | Dnektpuueckuii moreHian. Pabora cui 4.4 0,2 0,2 4
AIIEKTPOCTATHYECKOTO TOJIS

3.4 | DiekTpuUYecKoe ToJe B BEIECTBE: JUAIICK- 4,2 0,2 - 4
TPHUKH B IJICKTPUYCCKOM I10JIe

3.5 | DiekTpruecKoe IoJie B BELISCTBE: MPOBOJI- 44 0,2 0,2 4
HUKU B 3JIEKTPHUYECKOM I10JIC

3.6 | OHeprus 3apsHKEHHBIX IPOBOJAHUKOB U 4,2 0,2 - 4
KOHJICHCATOPOB. DHEPrHUsl DJIEKTPHUESCKOIO
TOJIST

3.7 | IlocTOSIHHBIN 3JEKTPUYECKUIA TOK. 3aKOH 4.4 0,2 0,2 4
Owma. [lpaBuna Kupxroda. Pabora u moui-
HOCTBH TOKa

3.8 | Kitaccuueckasi 3JIeKTpOHHAsI TEOPHS DJIEK- 4,2 0,2 - 4
TPOIPOBOJHOCTH METAJIJIOB

3.9 | DiekTpuuecKkuil TOK B KUAKOCTSX, ra3ax u 4.4 0,2 0,2 4
Ia3me

3.10 | [TocTosiHHOE MarHUTHOE IOJIE B BaKyyMe. 4,4 0,2 0,2 4
3akoH buo-Casapa-Jlannaca. Cuna Amnepa
u cuna JlopeHna

3.11 | MaruutHbli 110TOK. PaboTa mpoBOgHHMKA C 4,4 0,2 0,2 4




TOKOM B MarHUTHOM I10ji¢. 3aKOH TIOJIHOTO
TOKaA. KOHTyp C TOKOM B MarHuTHOM II0JI€

3.12 | MarauTHOe TONe B BemecTBe. Hamaruu- 4.4 0,2 0,2 4
YEHHOCTh BEIIECTBA. BUIBI MarHeTUKOB W
HX CBOWCTBA
3.13 | DiekTpOMarHuTHAs MHTYKITUS 4.4 0,2 0,2 4
3.14 | B3aumHbIe NPEBPALICHHUS IEKTPUUECKUX H 4,2 0,2 - 4
MAarHUTHBIX TOJIEH
3.15 | DnexTpuueckue KoaeOaHus 4.4 0,2 0,2 4
4. | OnTuka 61 2 2 57
4.1 | DneKTpOMarHUTHBIC BOJIHBI 6,6 0,3 0,3 6
4.2 | DneMeHThbI T€OMETPUIECKON ONTHKU 7.5 0,3 0,2 7
4.3 | CeeroBass BomHa. MHTepdepeHnus cBeTo- 7,5 0,2 0,3 7
BBIX BOJIH
4.4 | Nudpakiun cBera. Judpakuns OpeHens u 74 0,2 0,2 7
®paynarodepa
45 | Ilonsgpusanus cBera. 3akoH Matoca. 3a- 6,5 0,2 0,3 6
KOH bproctepa
4.6 | B3anmogeiicTBE CBETa C  BEIIECTBOM. 6,2 0,2 - 6
Hucnepcus ceeta
4.7 | TemoBoe M3IydYeHHE U €0 OCHOBHBIC Xa- 6,4 0,2 0,2 6
PaKTEPUCTUKU. 3aKOHBI TEILIOBOTO H3JIy4e-
HUS
4.8 | ®ortorddexr. Bumsr dhotorddekra. 3ako- 6,7 0,2 0,5 6
HBI BHENIHET0 (hoTod(dexTa
4.9 | Oueprus um umnynbc ¢Gorona. Dddekr 6,2 0,2 - 6
Komnrona
5. | ®du3Mka aToMa, aTOMHOIO S/ipa H 60 2 1 57
3JIEMEHTAPHbIX YaCTHI]
5.1 | SAnepnas monenp atoma. Teopus bopa Bo- 8,55 0,25 0,3 8
JIOPOJIOTIOZ00HOT0 aTOMa
5.2 | T'unore3a ne bpotiis. BomHoBbie cBOCTBA 7,25 0,25 - 7
BEIIIECTBA
5.3 | YpaBuenue Illpenunrepa. KsanroBanue 7,25 0,25 - 7
SHEPrUU U MOMEHTA UMITYJIbCa
5.4 | ATom Bomopoga B KBaHTOBOW MEXaHHKE. 7,45 0,25 0,2 7
IMepuoauueckasi cucteMa 3IeMEHTOB MeH-
JiereeBa
5.5 | CocraB ¥ xapakTepUCTUKH aTOMHOI'O sIpa. 7,75 0,25 0,5 7
SnepHble cunbl U UX cBoMcTBA. Paamoak-
THUBHOCTb
5.6 | Anepusie peakuuu. Jlenenue siep. Suep- 7,25 0,25 - 7
HBII peakTop
5.7 | TepMmosiaepHbIE PEaKIUU CHHTE3a — OCHOB- 7,25 0,25 - 7
HOW MCTOYHUK HEPTUU 3BE3]T
5.8 | ®usnyeckas kapTuHa MUpa. Buasl B3aumo- 7,25 0,25 - 7
JICHCTBYS M KJIACChI 3JIEMEHTAPHBIX YaCTHII
UTOro 315 12 9 294




- 1J151 32049HOM GopMbI 00ydeHus1 (YCKOpEHHOE OOyYCHHE):

Mo Buout yueonvix 3anamuil, 6x1ouan
pas- camocmonamenvHyio pabomy odyua-
dena Haumenoeanue Tpyooem- WuUxXCcs U mpyooemMKoCmy, 4ac

u pasoena u Kocms, | yyepuvle 3anamus | camocmos-
me- mema OuCUUNIUHbBL uac nabopa- menvHan
Mot neKyuu mopuvie | paboma ooy-

padombol uarouwjuxca
1 2 3 4 5 6
1. | MexaHuka 35 2 1 32
1.1 | Beenenue. Kunemaruka mOCTYyNMaTENbHOTO 3,2 0,2 - 3
1 BPAIaTeIbHOrO JBMKCHUS
1.2 | JuHaMuKa MaTepHaIbHOH TOYKH. 3aKOHBI 3,3 0,2 0,1 3
Hrrotona

1.3 | Cuuibl B MEXaHUKE U UX Kiaccuukamms 3,3 0,2 0,1 3

1.4 | 3akoHbl coxpaHeHus. KuHernyeckas sHep- 3,3 0,2 0,1 3

rusi, paboTa, MOIITHOCTh
1.5 | [loreHumanbHas SHEPTHSL. 3,3 0,2 0,1 3
3aK0H COXpaHEHHUS IMOJHONH MEXaHUYECKOH
SHEPTUU

1.6 | AuramMuka  BpamaTelbHOTO  JIBIDKEHUS 3,3 0,2 0,1 3
TBEpAOro Tena. MOMEHT CHJIbl, MOMEHT
UHEPIHN

1.7 | OcHOBHOH 3aKOH TWHAMHKH BpaIiaTeIbHO- 3,3 0,2 0,1 3
IO JBHKEHUS

1.8 | KunemaTnka rapMOHUYECKHUX KOJICOaHUIN 3,2 0,2 - 3

1.9 | CnoxxeHue rapMOHHYECKUX KOJeOaHUH 2,2 0,1 0,1 2
1.10 | /InHaMuKa TapMOHUYECKHX KOJIeOaHn! 2,2 0,1 0,1 2
1.11 | 3aryxatomniyie ¥ BBIHYX/IEHHbIE MEXaHHYeE- 2,2 0,1 0,1 2

CKHe Kojaebauus
1.12 | BosiHBI B yNpyTrux cpeiax 2,2 0,1 0,1 2
2. | Moaekyasipaasi puzuka u TepMoIH- 33,5 2 0,5 31
HaMHKa
2.1 | TepmoamHaMHUYecKasi CHCTEMA. 4,25 0,25 - 4
Mojiens UeanbHOro Ta3a U ero ypaBHEHHE
COCTOSTHUS

2.2 | OcuoBHoe ypaBHeHue MKT wumeasbHOro 4,25 0,25 - 4

rasa

2.3 | DneMeHTbl  KJIACCHMYECKOM  CTATHCTUKU: 4,25 0,25 - 4

pacnpenenenue Makcpeiia, bonbliMana

2.4 | ®dusnyeckas KHHETHKA: SIBICHUS MepeHOca 4,45 0,25 0,2 4

2.5 | IlepBBlii 3aKOH TEPMOJIWHAMHKH W €rO 4,45 0,25 0,2 4

MIPUMEHEHHUE K M30IpoIeccam
2.6 | MKT TemioeMKOCTH UAEAILHOrO ra3a 4,25 0,25 - 4
2.7 | KpyroBo#t mpormecc. OHTpomnus. Bropoi 4,35 0,25 0,1 4
3aKkoH TepMoauHaMuku. [{ukn Kapao u ero
KITO
2.8 | PeanmpHble Ta3pl. YpaBHeHwe BaHn-nep- 3,25 0,25 - 3
Baanbca
3. | DJIeKTpOMarHeTu3m 34 2 1 31
3.1 | DOnekTpuyeckoe ToOJNEe B Bakyyme. 3aKOH 3,3 0,2 0,1 3
Kynona. HanpsskeHHOCTh Kak cujioBas Xa-
PaKTEPUCTHUKA MOJIS
3.2 | Teopema 'aycca amnst 3I€KTPOCTATHYECKOTO 2,2 0,2 - 2
T0JIs1 B BAaKyyMe

3.3 | Dnexktpuueckuii moTeHIMaa. Pabora cun 2,3 0,2 0,1 2

3IEKTPOCTATUIECCKOTO TIOJIS

3.4 | DiekTpUUYecKoe MOJe B BEIISCTBE: JUAJICK- 2,2 0,2 - 2
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TPUKH B DJICKTPUUCCKOM I10JIC

3.5 | DrekTpuueckoe ImoJie B BEIIESCTBE: MPOBOJI- 2,3 0,2 0,1 2
HUKH B 3JICKTPHUUCCKOM I10JIC

3.6 | DHeprust 3apsLKEHHBIX IMPOBOJHHKOB U 2,1 0,1 - 2
KOHJICHCATOPOB. DHEPIrUs JICKTPUICCKOTO
OISt

3.7 | IlocTOSIHHBINA 3JICKTPUYECKHH TOK. 3aKOH 2,2 0,1 0,1 2
Owma. IlpaBuna Kupxroda. Pabora u mormr-
HOCTBH TOKa

3.8 | Kitaccuueckasi »IeKTpOHHAsI TEOPHs dJIEK- 2,1 0,1 - 2
TPOIIPOBOJAHOCTH METAIIJIOB

3.9 | DiekTpuuYecKuil TOK B KUAKOCTSX, rasax u 2,2 0,1 0,1 2
mIasme

3.10 | [locTossHHOE MarHUTHOE IMOJIE B BaKyyMe. 2,2 0,1 0,1 2
3akon buo-CaBapa-Jlamiaca. Cuna Amriiepa
u cuina Jlopenna

3.11 | MaruutHbIii TIoTOK. Pabota mpoBogHMKA C 2,2 0,1 0,1 2
TOKOM B MarHMTHOM I0JIe. 3aKOH ITOJIHOI'O
Toka. KOHTYp ¢ TOKOM B MarHUTHOM TIOJIE

3.12 | MarauTHOEe moie B BeliecTBe. Hamarau- 2,2 0,1 0,1 2
YEHHOCTHL BEHIECTBA. BHIBI MarHeTUKOB U
UX CBOMCTBA

3.13 | DnekTpoMarHuTHAs WHTYKITHS 2,2 0,1 0,1 2

3.14 | B3aumHbIe IpeBpAIEHHS AIEKTPUIECKUX H 2,1 0,1 - 2
MarHuTHBIX I10JIeH

3.15 | DnexTpuueckue KojieOaHus 2,2 0,1 0,1 2

4. | Onruka 34 2 1 31

4.1 | DIEeKTPOMAarHUTHBIC BOJHBI 45 0,3 0,2 4

4.2 | DneMeHThI TeOMETPUIECKON ONTHKU 45 0,3 0,2 4

4.3 | CeeroBas BosiHa. MHTepdepeHust cBeTo- 4,4 0,2 0,2 4
BBIX BOJH

4.4 | Nudpakuum ceera. Judpakuus OpeHens u 4,3 0,2 0,1 4
®dpayHrodepa

45 | llonsgpuzanus cBera. 3akoH Mamtoca. 3a- 3,3 0,2 0,1 3
KOH bprocrepa

4.6 | BsauMmomelcTBHE CBETAa C  BEIIECTBOM. 3,2 0,2 - 3
Hucnepcus csera

4.7 | TermioBoe W3NMy4YeHHE U €r0 OCHOBHBIE Xa- 3,3 0,2 0,1 3
PAKTEPUCTUKHU. 3aKOHBI TEIUIOBOTO H3ITyde-
HUS

4.8 | ®ortosddexr. Bumsl doroaddekra. 3ako- 3,3 0,2 0,1 3
HBI BHeNIHero ¢otodddexra

4.9 | Oneprus u umnynsc ¢oroHa. Dddekr 3,2 0,2 - 3
Kowmmrona

S. | ®du3dnka aToMa, aTOMHOro sJApa H 34,5 2 0,5 32
JIEMEHTAPHBIX YaCTHI]

5.1 | Anepnas monenp atoma. Teopus bopa Bo- 4,55 0,25 0,3 4
JIOPOJIOTIOA00HOTO aToMa

5.2 | T'unore3a ne bpotinsg. BomHoBble cBoiicTBa 4,25 0,25 - 4
BEILECTBA

5.3 | VpaBuenue Illpenunrepa. KpanroBanwue 4,25 0,25 - 4
SHEPTUH U MOMEHTA MMITYJIbCa

5.4 | AtoM BosOpOoZa B KBaHTOBON MEXaHHKE. 4,45 0,25 0,2 4
ITepuoauueckas cucremMa 3JIeMEHTOB MeH-
JejieeBa

5.5 | CocraB U XapaKTEpUCTHUKH aTOMHOTO S/Ipa. 4,75 0,25 - 4

SnepHble cunbl U UX CcBOMCTBA. Pammoak-
THUBHOCTbH
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5.6 | Anepusie peakiuu. JleneHue siaep. Sumep- 4,25 0,25 - 4
HBIA PEeaKkTop
5.7 | TepMmosiaepHbIe PeakiMk CUHTE3a — OCHOB- 4,25 0,25 - 4
HOU MICTOYHHK DHEPTHH 3BE3]T
5.8 | ®usnueckas kapTUHA MUpa. Buasl B3aumo- 4,25 0,25 - 4
JICHCTBYSI M KJIACCHI 3JICMEHTAPHBIX YaCTHI
HUTOr'o 171 10 4 157

4.2. Cogepxxanme TUCUMILIMHBI, CTPYKTYPUPOBAaHHOE 110 pa3jejiaM U TeMaM

Pazgea 1. MEXAHHUKA
Tema 1.1. BBenenne. KnnemaTuka nocrynarejbHOro ¥ BpauaTeabHOI0 ABUKEHUS

1) Bsenenue. [Ipenmer uzyueHus GU3MKH.

@Dusuxa — HayKa, U3ydarolas pocTeiine 1 BMecTe ¢ TeM Haubosiee oOlIre 3aKOHOMEPHOCTH
IIPUPOJIbI, CBOMCTBA U CTPOCHUE MATEPHUH, 3aKOHBI €€ JBUKEHUS.

2) OcHOBHbIC MOHSTUS KMHEMATHKU: MaTepualibHAs TOYKA, CHCTEMa OTCYETa, TPACKTOPHS,
IIyTh U BEKTOP NEPEMEILECHHUS.

3) CKOpOCTb M YCKOPEHHE: CPEIHSsI U MIHOBEHHAs CKOPOCTb, YCKOPEHHE M €r0 COCTABIISIO-
1IM€, CPEIHEE U MTHOBEHHOE YCKOPEHHE.

4) KuHeMaTuyecKue ypaBHEHHs Pa3lINuHbIX BUIOB JBHKCHHS.

5) Kunemarunka BpaliaTeIbHOTO JBMKCHUSI MaTCPUATILHON TOYKU: YIJIOBasi CKOPOCTh, YIIIOBOE
YCKOpPEHUE, IEPUOJI U YaCTOTa BPAILCHUS.

6) Cpsi3b MEX/Y JTUHCHHBIMH U YTJIIOBBIMH CKOPOCTSIMH M YCKOPCHUSIMH.

Tema 1.2. /lunaMmuka MaTepuaibHOi TOUYKU. 3akoHbl Hbl0TOHA
NuTepakTuBHAs GopMa 3aHATHS — JEKIHA-BU3YaTH3AIUA

1) Jlunammuka — pa3jiesl MEXaHHKHU, U3yJalOIIUil ABMKECHHUE TEJl TOJI ISHCTBUEM CHJI, KOTOPbIC
MU3MEHSIOT XapaKTep UX JBUKEHUS.

2) Ilepsbiii 3akoH HetoToHa. [ToHsSITHE HHEPIATIBHON CUCTEMBI OTCUYETA.

3) Cuma. Macca tena. MUmmynsc Tena. Bropoit 3akon Heiorona. CrieicTBHs BTOPOTO 3aKOHA
HeroToHa.

4) Tperwnii 3akoH HproTOHA.

5) I'paHuIbl IPUMEHUMOCTH 3aKOHOB HbIOTOHA.

6) IIpumepsl npuMeHeHHs 3aKOHOB HpI0TOHA NpW pelieHny 3a1ay.

Tema 1.3. Cujibl B MeXaHHKe H X KjaaccupuKamusi
HNuTtepakTuBHas ¢opma 3aHATHS — JIEKIUSA-BU3YaIU3aLUA

1) Kraccudukarus cui.

2) CuJibl yIpYroCTH: THITBI JeopMarnu, XxapaKTepUCTHKH ypyrux nedopmaruii, 3akoH ['yka,
SHEprus ynpyrou aegopmaruu.

3) Cuubl TpeHHUs: BHIBI TPEHHS, CYX0€ TPEHHE M €r0 Pa3HOBUIHOCTH (TPEHHE MOKOS, TPEHHE
CKOJIb)KEHUSI, TPEHUE KAUeHHUs); BA3KOE TPEHHE.

4) Cuna TspkecTd U Bec. [loHsTHE HEBECOMOCTH.

5) I'paBuTanMoHHBIE CHJIBI. 3aKOH BCEMUPHOTO TATroTeHHs. KocMuueckne cCKopocTy.

Tema 1.4. 3akonbl coxpanenusi. Knneruueckasi JHeprusi, paéora, MOIHOCTH

1) Coxpanstomuecs BeTHYUHBI. BHYTpeHHUE M BHENTHHE CUIIBI, TOHSATHE M30JIMPOBAaHHON (3a-
MKHYTOW) CHCTEMBI TEIl.

2) Wmmynbc Tena. 3aKOH COXpaHEHUS! HMITYJIbCa M €r0 CBSI3b C OJHOPOJHOCTHIO IPOCTPAHCTBA.
[TpuMepbl IprMEHEHNs 3aKOHA COXPAaHEHUS UMITYJIbCA.
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3) Dueprust — yHUBepcaibHas KOJUYECTBCHHAs Mepa BceX (opM (BHUIOB) IBUKEHUS MAaTEPHU.
Buasl oHepruu U MX B3aMMOIIPEBPALAEMOCTb: B IIPUPOJIE YHEPTUs HE UCUYE3ACT, a NEPEXOIUT U3
OJIHOTO BHUJA B Ipyroi. CBs3b 3aKOHA COXPAaHEHUS SHEPTUU C OJJHOPOIHOCTHIO BPEMEHHU.

4) PaboTa ¥ MOIIHOCTh MEXaHHUECKOW CHJIbl. KOMMYeCcTBO SHEpruH, repeaBacMoe OT OHOTO
Tena IpyroMy B MEXaHHYECKOM Ipoliecce, Ha3biBaeTcsl paboToil. PaboTa mocTossHHOI U nepemMeH-
HOU CHJIBI.

5) MOIIHOCTh CHJIbI, IOHSATHE MICHOBCHHOW MOIIHOCTH, IIPHUMEP pacyera paboThl U MOIIHOCTH,
CAUHUIBI U3MCPCHU.

6) Kunerndeckas sHeprus. M3mMeHeHHe KHHETHYECKON SHEPIHU Teja CBA3aHO C pabOTOM, KO-
TOPYIO HAJl TEJIOM COBEPIIAIOT JICHCTBYIOIINE HA HETO CUJIbI, U3MEHSISI CKOPOCTh ABM)KCHHUS TEa.

Tema 1.5. IloreHuuaabHAs JHePrus. 3aKOH COXPAaHEHHS MOJIHOI MEeXaHUYeCKOH JHepruu

1) Tlone cun (cranmoHapHoe, HecTtaloHapHoe). [ToHsATHE TOTEHIIMATBHOTO MOJIs: padoTa CHIT
1oJsl Ha JII0OOW 3aMKHYTOM TpaeKTOpuM paBHa Hyr0. KoHcepBaTHBHbIE W HEKOHCEPBAaTHBHbBIE
(IuccUnaTUBHBIE) CUIIbL, IPUMEPHI.

2) TloTeHumanpHas SHEPrust Tea (YaCTULBI) 3aBHCUT OT €ro KOOPAMHAT.

3) IoreHumanbHas SHEPTUsl Tea, HAXOISIIETOCS B OZHOPOIHOM I0JI€ CHJIBI TSDKECTH.

4) TloteHumanbHas SHEPrusi ynpyro aehpopMupoBaHHOro Tena. CBA3b MEXIy NOTCHIUAILHON
SHEPIrUuey U KOHCEPBATHUBHOU CHIIOMN.

5) 3akoH coxpaHCHHs MMOJIHON MEeXaHUUeCKOM dHepruu. [Ipumepsl mpuMeHeHusI.

Tema 1.6. /Innamnka BpamaTejJbHOr0 IBUKEHUSI TBEPAOIo0 TeJia.
MoMeHT CHJIbl, MOMEHT HHEPIHH.

1) MoOMEHT CWibl MaTepUabHON TOYKH M TBepaoro tejia. [IoHATHE MOMEHTa CHIIbI OTHOCH-
TEJIbHO TOYKH U OTHOCUTEJIBHO OCH BPALLICHHUS.

2) TloHsATHE MOMEHTA MHEPIIMH TBEPIOTO Tea OTHOCHTEIBHO HETOIBM)KHON OCH BPAIIICHUS.

3) Tlpumepsl pacyera MOMEHTa MHEPIIMU OJHOPOIHOTO M30TPOIHOTO JUCKA (CILIOMIHOTO IU-
JMHJPA), JTUHHOTO TOHKOTO OJHOPOJHOIO CTEpPXKHS, OJAHOPOJHOTrO Iapa, TOHKOI'O OJHOPOJHOIO
KoJibLa (00pyya), MOJIOro U CIUIOIIHOTO IMJIMH/IPOB, MOJIOTO0 1apa.

4) Teopema lllTeliHepa 1 ee MPUMEHEHHE.

Tema 1.7. OCHOBHO} 32aKOH JUHAMMKH BPaIIATEJIbHOI0 ABHKECHUS
HNuTepakTuBHas ¢gopma 3aHATHS — JIEKIUSA-BU3YaAJIU3 AU

1) 3akoH BpamaTeasHOrO ABMKEHUS MaTepPUaIbHON TOUYKHM U TBEPIOTO TeJla OTHOCHTEIBHO He-
MOJBM>KHOM TOYKM U OTHOCHUTEJIBLHO HEMOJBHXKHOM OCH. YacTHBIE Cilydyad 3aKOHA BpAIATEIBHOTO
JIBUKEHUS, IPUMEPBI PELICHUS 33]1a4.

2) MOMEHT UMIyJIbCa MaTePHaIbHON TOYKH M TBEPJOTO Tella OTHOCHUTEIBHO HEMOBMKHON
TOYKH U OTHOCUTEJIBHO HENOABUKHOW OCH. EMHUIIBI U3MEPEHMUS.

3) 3akoH coXpaHEHUs MOMEHTAa UMITYJIbCa, YACTHBIC CIIy4al ero MPUMEHCHUSI.

4) KuneTnueckasi 3HEpPrusi MaTepUAILHOM TOYKH M TBEPOTO TeJa MPH BPaLIaTeIbHOM JBHKE-
HUH OTHOCHUTEJIBHO HENOABUKHOU OCH.

5) PaGota mpu BpaIiateIbHOM JBHKCHHUH.

6) IIpuMmeHeHHE 3aKOHOB BPAIATEILHOTO ABMKEHHUS U COXPAHCHHS MOMEHTA UMITYJIbCA.

Tema 1.8.—1.9. Kunemarnka rapmonnyeckux koJsiedanuii. CiioxkeHue rapMOHUYECKUX KO-
Jiedanuit
HNuTepakTuBHas Ggopma 3aHATHS — JEKIHUA-BU3YaAJIH3 AU

1) OcHoOBHbIC XapaKTEPUCTHKH KOJICOAHHUI: aMIUIUTY/Ia, 4acToTa, (ha3a U IepHOI.
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2) CKOpOCTh U YCKOpEHHE MaTepHATbHON TOYKH, COBEPIIAIOIICH TApMOHUYECKUE KOJICOaHusI.

3) Kunernueckas, MOTEHIMAIbHAS U TOJHAS DSHEPIHs MaTCPUAILHOW TOYKH, COBEPIIAIOMICH
TapMOHHYECKHE KOJICOaHHUS.

4) CroxxeHHe JBYX OJHOHANPABICHHBIX TAPMOHMYECKUX KOJICOAHHMH OIMHAKOBOW YaCTOTHI.
buenus.

5) CrnoxeHue IByX B3aUMHO-TICPIICHIMKYJIIPHBIX TAPMOHUYECKUX KOJICOAHUH C OJMHAKOBBIMHU
YaCTOTaMH.

6) ®urypsl Jluccaxy.

Tema 1.10. IluHaMHKA rAPMOHUYECKUX KOJIeOaHU

1) duddepenmanbHoe ypaBHEHHE TapMOHHMYECKUX KolyicOaHuid. [loHSITHE TrapMOHHYECKOTO
OCLIWJLIATOPA.

2) TlpyXuHHBIN MasTHUK: KOJICOAHUS TPOUCXOIAT MO/ ACUCTBUEM YIPYTO# CHIIbL. Y paBHEHHE
JIBUKEHHS] MAasATHUKA B OTCYTCTBHE CHJI TPEHHUs (CHJI comnpoTuBiieHus1). Yacrtora u nepuoj Koseda-
HUW MIPYKUHHOTO MasATHHKA.

3) ®usuyecKuii U MaTEeMaTUYECKUI MasSTHHKH: KOJICOAHUS OCYIICCTBISIOTCS MOJ JICHCTBHEM
CWJIBI TsDKECTH. BbIBo (hopMyIl A 4acTOTHI U Meproja KojaebaHui yepe3 3aKOH COXpaHEHUS Me-
XaHUYECKOM YHEPTUMU.

Tema 1.11. 3aryxamomme u BbIHYKIeHHbIe MEXaHMYECKHE KOJIe0aHus
HNurepakTuBHas opma 3aHATHS — JIeKIUS-BU3YyATU3 AU

1) HduddepenimanbHoe ypaBHEeHHE CBOOOIHBIX 3aTyXaroIuX Konebanuit. CoOCTBEHHAs 4acTo-
Ta konebanuii cuctembl. Koadduument conporusnenus u KOdQPUIMEHT 3aTyXaHUsL.

2) Pemenue nudepeHnnaIbHOr0 YpaBHEHUS] CBOOOIHBIX 3aTyXalONIMX KoJieOaHWH. AMILIU-
TyJa, IEpUOJl U YacTOTa 3aTyXarolluX KonebaHui cucremsl. [IoHATHE BpeMeHU peslakcaliu U Jio-
rapupmuueckoro koxpduuneHTa 3aryxanus. JloOpoTHOCTh K0JeOaTeIbHONW CUCTEMBI.

3) MubdepenimansHoe ypaBHEHUE BBIHYXKICHHBIX KOJeOaHMN. AMIUIATYHA U (a3a BBIHYXK-
JIIEHHBIX KolieOaHuii. Pe3onanc.

Tema 1.12. BosHbI B ynpyrux cpeaax
HNuTepakTuBHas ¢gopma 3aHATHS — JIEKIUSA-BU3YaAJIU3aLUA

1) IpomosbHBIC U MOMEPEYHBIC BOIHBI. [JIHA BOJHBIL.

2) VpaBHEHHE TUTOCKOH U chepruecKoii Oeryieii BOJHBI.
3) ®da3oBas u rpymnIoBasi CKOPOCTH BOJIH.

4) DHeprus U HHTCHCUBHOCTD BOJIHEI.

5) Hurepdepenuns mexannueckux BoH. CTOSYME BOJHBI.
6) 3BykoBble BoHBL Dddekt omuepa.

Paszpen 2. MOJIEKYJISAPHAS ®PU3UKA U TEPMOANHAMUKA

Tema 2.1. Tepmoannamuyeckasi cucrema. Mojesib H1€aJIbHOI0 ra3a u ero ypaBHeHue
COCTOSTHMS
HNuTepakTuBHas (popMa 3aHATHS — JIEKIUSA-BU3YAJTU3 AU

1) CraTicTUYECKH ¥ TePMOJAMHAMUYECKUI MeTo1bl. COCTOSIHUE TEPMOAMHAMUYIECCKOW CHUCTE-
Mbl. [Tapamerpsl cocrosinus. [Iponecc.

2) Mojens uaeanbHOro ra3a. YpaBHEHHE COCTOSHUS HICAIBHOTO rasa.

3) 3akoHbI uaeanbHOTo rasa: boins-Mapuotra, ['eit-JIroccaka, [llapns, ABoraapo, JlaneroHa.

4) YpaBuenune MeneneeBa-Kiamneiipona.
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Tema 2.2. OCHOBHOe ypaBHeHH e MOJIEKYJIsIpHO-KHHeTH4eckoil Teopun (MKT)
H/1eaJIbHOT0 ra3a

1) BeiBoa ocHoBHoro ypaBHenus MKT wuaeanbHoro raza. CpemHsisi KBajpaTuyHas CKOPOCTb
JBUKCHMS MOJIEKYJI rasa.

2) CpenHsisi KHHETUYECKAsi SHEPTUsl MOCTYNATEIBHOTO JABMKCHUSI MOJICKYJIbI HCaIbHOTO ra3a
U €€ CBA3b C IaBICHUEM.

3) Ilonsitue temneparypbl. TemrepaTypa — TEPMOJMHAMHYCCKHN TapaMeTp, XapaKTepH3yIO-
LIMH COCTOSHHE TEPMOJUHAMHYECKOIO PAaBHOBECHS MAKPOCKOIMYECKOW CHCTEMBI. TepMOaMHAMMU-
yeckas 1IKajla TeMIepaTyp, €€ cBA3b co ImKaioi Llenbcus. AOCONIOTHBIN HYJIb TEMIIEPATYPBI.

Tema 2.3. DjieMeHTBI KJIACCHYECKO CTATUCTHKHU: pacnpeaenenue Makcpesuia,
Boanbnmana
HNurepakTuBHas opma 3aHATHS — JIeKIUS-BU3YATU3 AL

1) Pacnpenenenuie MOJIEKYJ HACAIBLHOIO I'a3a MO CKOPOCTSM M SHEPTUSIM TEIUIOBOTO JBHIKE-
Hus. Oynkuus Makcsesuia. Hanbosee BeposiTHast U cpeiHss apudMeTHiecKasi CKOpoCTb MOJIEKYII.

2) bapomerpuueckas ¢popmyina. Pacnpenenenue bosibimana.

3) CpenHee 4KCIIO CTOJNKHOBCHUI U CPEIHss [UIMHA CBOOOAHOrO Mpodera MojeKky: rasa. Do¢-
(EeKTHUBHBII 1UaMeTP MOJIEKYJIbI.

4) OmnpiTHOE OOOCHOBaHHE MOJICKYSIPHO-KMHETHUECKOH TEeOpHU: OpOYHOBCKOE JIBHIKCHUE,
onbIT llITepHa u np. OnbITHOE ONpeaeneHue NOCTOSIHHON ABOraapo.

Tema 2.4. ®usnyeckasi KUHETHKA: SIBJIEHUS MepeHoca
HNurepakTuBHas (popMa 3aHATHSA — JIEKIUA-BU3YATU3ALUSA

1) TepmoaMHAMHYECKH HEPABHOBECHBIC CHUCTEMBI. SIBJICHUS MepeHoca — HeoOpaTHMbIC MPO-
LIECChI: TPOCTPAHCTBEHHBIN MEPEHOC IHEPTUHU, MACCHI, UMITYJIbCA.

2) TemnonpoBOAHOCT Ta30B. ['pagueHT Temneparypsbl. [IJI0THOCTh TEMIOBOrO MOTOKA. 3aKOH
Dypse.

3) duddysus. 'pagrenT mioTHOcTH. [1MOTHOCTH MOTOKA Macchl. 3akoH DuKa.

4) BuytpenHee TpeHHe (BSI3KOCTB). ['pagrieHT ckopocTu. [IIOTHOCTh MOTOKA UMITYJIbCA. 3aKOH
Herorona. /lnHamuyeckas BSI3KOCTb.

Tema 2.5. IlepBblii 3aK0H TEPMOAMHAMUKH M €r0 NPUMEHEHHe K U30IPoIeccam
HNuTepakTuBHasA popMa 3aHATHS — JIEKIUA-BU3YAJTU3 AU

1) BHyTpeHHsIsI dHEprusi TePMOJMHAMUYECKON crcTeMbl. CHOCOObI M3MEHEHHs BHYTPEHHEH
sHepruu. [loHsTre uncna crenenei cBoOOIbI MOJIEKYN UAEABbHOTO ra3a. 3akoH bonbliMaHna o paB-
HOMEPHOM paclpe/ie]IeHUH SHEPTUH 10 CTENEeHIM CBOOO bl MOJIEKYII.

2) TlepBblii 3aKk0oH TepMoJMHAMHKH. PaboTa ra3a mpu u3MeHeHHH ero odbema. [ paduueckoe
npeJcTaBiIeHne pabOTHI.

3) TlpumeHeHHe MEPBOro 3aKOHA TEPMOJMHAMHUKH K H30mporeccaM. M30X0pHbIH, H300apHbIH,
U30TEPMHUYECKUI MTPOLECCHI U UX TpadruecKoe MpeCTaBICHUE.

Tema 2.6. MosekyasapHo-knHeTnuyeckasi Teopusi (MKT) TemioeMkocTi HaeajbHOro raza
HNurepakTuBHas popma 3aHATHA — JIEKIUSA-BU3YAJTU3ALHUSA

1) VYnenbHas ¥ MOJSpHAs TEIJIOEMKOCTh BelecTBa. CBsI3b yACTbHON M MOJIIPHOW TEIIOEMKO-
creil. Eqununs! uamepenus B CU.

2) TemmoeMKOCTh WCATBHOIO ra3a MpH MOCTOSHHOM 00beMe M MOCTOSIHHOM JaBiieHuu. Dop-
MyJia Maiiepa.

3) PacueT MOISIpHBIX TEIJIOEMKOCTEH HAEaIbHOIO T'a3a yepe3 YUCIIO CTENeHeH CBOOOIbI MoJIe-
KyJI. 3aBUCUMOCTb TEIJIOEMKOCTH ra3a OT TEMIIEpATyphl: IPHU HU3KUX TEMIIEpaTypax MOJEKYJIbl ra-
3a Y4acTBYIOT TOJBKO B MOCTYNATEIbHOM JABMKCHUM; IIPU KOMHATHBIX — J00ABIsETCA BpallaTeib-
HOE JBUJKCHHE; IIPU BBICOKMX TEMIIEPATYpax KpPOME IOCTYNATEIBHOIO U BPALLATEIbHOIO JIBHXKE-
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HUSI, HEOOXOIMMO YUUTHIBATh KOJIeOATEILHOE ABIKECHHE MOJICKYJ BEIECTBA.
4) Anuabatnslii nporiecc. YpaBuenue [lyaccona. [Tokasarens aguabatsl (ko3ddunument Ilyac-
cona). Pabora raza npu aguabaTHOM Tpoliecce.

Tema 2.7. Kpyrosoii npouecc. Jurponusi. Bropoii 3akon tepmoannamuku. Hukia Kapuo n
ero KILJ

1) OGparumble U HeoOpaTHMbIe mporecchl. Kpyrosoii mporece. TemmoBoil ¥ XO0JI0IUIbHbIN
kel @opmyna s pacueta ko3 duuuenta nonesnoro aeiicrus (KIIA) mis xpyrosoro mpo-
necca (IuKia).

2) DHTpomHs, ee CTaTUCTUYECKOE TOJIKOBAHHE M CBSI3b C TEPMOANHAMUYECKON BEPOSTHOCTHIO.
HepasenctBo Knay3myca. AnuaGaTHpIi Mporece SBISETCS M303HTPONMUKHHBIM IIpolieccoM. Tepmo-
JMHAMUYECKasi BEPOATHOCTh. [IpUHIIUIT BO3pacTaHUs SHTPOIIUH JIJIsi 3AMKHYTBIX CUCTEM.

3) Bropoii 3aKOH TePMOAUHAMHKH.

4) Temnosbie apurarenu. [ukn Kapuo u ero KIIJ| ans uaeansHoro rasa. Teopema KapHo u
TEpMOJIMHAMHUYECKAs IIKaja TEMIEPATYP.

Tema 2.8. PeanbHble rasol. Ypasuenue Ban-nep-Baaabca

1) Cuutbl ¥ IOTEHIMAIIBHAS SHEPTHSI MEXMOJICKYIISIPHOTO B3aUMOICHCTBHSI.

2) Ypasuenue Ban-nep-Baanbca — ypaBHEHHE COCTOSIHUS pEaIbHOTO Ta3a: y4eT COOCTBEHHOTO
00beMa MOJIEKYJ U yYeT MPUTKEHUS MOJIEKYI.

3) Uzorepmbl Ban-nep-Baanbca u ux ananus. Kputinueckoe cOCTOSIHUE BEIIECTBA.

4) BHyTpeHHss1 SHEPTHsl PEabHOrO ra3a.

Pazgen 3. DJIEKTPOMATI'HETU3M

Tema 3.1. DiekTpuyeckoe noJjie B Bakyyme. 3akon Kysona. HanpsizkeHHOCTH Kak CHJI0Bast
XapaKTePUCTHKA MOJIS
HNuTepakTuBHas GopMa 3aHATHS — JEKIHUA-BU3YaTU3AUA

1) Dnextpuueckuii 3apsa. 3aKOH COXPAHEHHs JIEKTPUUECKOTO 3apsa.

2) TlousTre ToueuHoro 3apsa. 3akon Kymona.

3) DnekTpuueckoe moie. HanmpsukeHHOCTh — CHIIOBask XapaKTePUCTHKA JIEKTPUUECKOTO TOJIS.
HampspkeHHOCTD 3JIEKTPHYECKOTO TIOJIS TOYSUHOTO 3apsiia. EIMHUIBI n3MepeHusl.

4) HanpspKeHHOCTh JIEKTPUYECKOTO TIOJISE CHCTEMbI TOYSUHBIX 3aps10B. [IpHHITHUIT CYTIepo3u-
LAH JIEKTPUUYECKHX MOJIEH.

Tema 3.2. Teopema I"'aycca 1uIs1 3JIEKTPOCTATHYECKOIO MOJISI B BAKyyMe
HNuTepakTuBHas ¢gopma 3aHATHS — JIEKIUSA-BU3YAJIU3aL A

1) CwoBsle muHuH ToJisi. [I0TOK BekTOpa HAMIPSHKEHHOCTH.

2) Teopema I"aycca uist 2IEKTPOCTATUIECKOTO TIOJISI B BAKYyMe U €€ TPUMEHEHHUE K PacueTy
HATPSDKEHHOCTH AJIEKTPUYECKOTO TTOJIS:

— 0E€CKOHEYHOH OJTHOPOIHO 3apsHKEHHOM TIIOCKOCTH;

— JIBYX Pa3HOMMEHHO 3apsyKEHHBIX IUIOCKOCTEN;

— OECKOHEYHOTO OJTHOPOHO 3aPSKEHHOTO IIMIIMHIpPA (HUTH);

— 3apsKeHHON chepUuecKOil MOBEPXHOCTH;

— 00bEMHO-3apSKEHHOTO T1apa.

Tema 3.3. DuekTpuyeckuii noreHuan. Paéora cui 371eKTPOCTATHYECKOT0 MOJIS
HNurepakTuBHas popma 3aHATHA — JIEKUUA-BU3YAJTU3ALHSA

1) Dnekrpuueckuii moTeHMan. Pacyer nmoreHIuana.

2) Pa3HOCTB MOTEHIIUAIOB U €€ pacyer.

3) CBsI3b MEXy HAIPSYKCHHOCTBIO U TIOTEHIIMATIOM TOJIsI. DKBUITOTCHITHATBHBIC TOBEPXHOCTH
1 X CBOMCTBA.
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4) PaboTa cuJI SJIEKTPOCTATHYECKOTO T1oJst. L{upKyssius BexkTopa £ .

Tema 3.4. DiekTpuyeckoe moJie B BelecTBe: ANIICKTPHKH B JJIeKTPHYECKOM 10J1e
HNuTepakTuBHa"A (popMa 3aHATHS — JIEKIUA-BU3YAJTU3 AU

1) DOnexrtpuueckuit qunomnb. HanpsykeHHOCT M ITOTEHIUAI SIEKTPHYECKOTO TUIIOIS.
2) Jluroiib B JIEKTPUYECKOM TI0JIC. DHEPTHS AUIIOJISL.

3) IlonspHbIC ¥ HENOJISPHBIC JUANEKTPUKH. BEKTOp MOJISIPU30BaHHOCTH.

4) Tlonspuzaiys JUAJIEKTPUKOB. Buibl mossipu3anuu.

5) OObeMHbIC ¥ TOBEPXHOCTHBIC CBs3aHHBIC 3apsiabl. [loie BHYTpH JHANIEKTPHKA.

6) Bexrop snexrpuueckoii naaykiun D . Teopema Iaycca ams Bextopa D .

7) T'paHuuHbIC yCIOBHS HA TPaHMIIC pa3zeia ABYX JUICKTPUKOB.

8) Ilpumenenue Teopemsl ['aycca s pacyera HANPSKEHHOCTH, MOTEHIMAIA U PA3HOCTH T10-
TEHIIMAJIOB AJIEKTPOCTATUYECKOTO TOJISI B U30TPOITHBIX OJHOPOIHBIX TUICKTPUKAX.

9) CerHeTod/1eKTPUKHU U UX cBoiicTBa. [Ibe303deKT.

Tema 3.5. — 3.6. DuekTpuyeckoe 1oJie B BellleCTBe: MIPOBOJHUKH B JIEKTPHYECKOM MOJIe.
JHeprus 3apsizKeHHbIX MPOBOJHNUKOB H KOHAEHCATOPOB. JHEPTHUs IEKTPUIECKOT0 MOJIsi
HNurepakTuBHas (popMa 3aHATHSA — JIeKIUA-BU3YATU3ALUSA

1) IIpoBoAHMKH B 3JIEKTpUUYECKOM Tosie. PaBHOBecHE 3aps10B Ha POBOJAHUKE. DICKTPOCTATH-
yeckas 3aluTa. JJIeKTPOCTAaTHUECKUN TeHepaTop.

2) DIeKTPOEMKOCTh YEIMHEHHOT'O IPOBOJHUKA.

3) DeKTPOEeMKOCTh KOHAEHCATOPOB (IUIOCKOTO, CHEPHUESCKOTO0, IIUITHHIPUIECKOTO).

4) CoeauHeHHE KOHACHCATOPOB: MOCIEIOBATEIILHOE U TIAPAJLICIIBHOE.

5) Dueprust 3apsDKCHHBIX MPOBOIHUKOB U KOHICHCATOPOB. DHEPTHUs B3aUMOICHCTBHSI CHCTEMBI
TOYEYHBIX 3apsJI0B.

6) Dueprust anekTpuyeckoro mnois. O0beMHas! INIOTHOCTh SHEPTUH.

Tema 3.7. IlocTosiHHbIH dnexTpuyeckuil Tok. IIpaBniaa Kupxroga. Padora m momHuocTs
TOKA
HNuTepakTuBHas ¢gopma 3aHATHS — JCKIUA-BU3YAJIH3AIHA

1) Cuna ToKa, IIOTHOCTH TOKA. Y CJIOBUS CYIIECTBOBAHHS TOKA.

2) 3akoH OMa Jj1s1 OJTHOPOJIHOTO YYacTKa Ienu. DIIeKTprIecKoe conpoTuBieHre. CoenHeHHE
MIPOBOAHMKOB (MTOCNEA0BaTeIbHOE, MapasuienabHoe). 3akoH Oma B muddepenmansHoi popme.

3) Pa3HOCTB MOTEHIMATIOB, HJICKTPOIBIKYIIAS CHJIA U HAIIPSDKCHUE.

4) 3akon OMma J1jIst HEOAHOPOIHOTO YYacTKa IeMH M 3aMKHYTOMH IETTH.

5) TlpaBuna Kupxroda asst pa3BeTBICHHBIX JICKTPHUSCKHUX [IETICH.

6) Pabota cuiibl 3NeKTpHUECKOro Toka. 3akoH J[xoyss-JIeHiia B MHTErpaabHOM U TuddepeH-
uanbHOM GopMax. Y aenpHas TEII0Basi MOLUTHOCTb.

7) MOIIHOCTh UCTOYHUKA TOKA. [10J1€3Hast MOIITHOCTh — MOIIHOCTb, IOTpeOJIsieMasi Harpy3KOi
R. PacueT MmakcuMaibHOM T0JIe3HOM MOITHOCTH HcTouHMKa Toka. KITJ[ mcrounnka Toka.

Tema 3.8. Kinaccuueckas 3J1eKTPOHHAsI TEOPHS JIEKTPONMPOBOIHOCTH METAVIOB
HNuTepakTuBHas ¢gopma 3aHATHS — JIEKIUA-BU3YAJIH3ALHA

1) IIpupona HOCHTENEH TOKA B METaJLIaX.

2) Ombitel Pukke, Tonmena-CrroapTa.

3) Kiaccuueckas Teopus 3IEKTPOIPOBOJHOCTH MeTayuioB. Teopus [pyne-Jlopenia.

4) OO0mwsacuenue 3akoHOB OMa, Jlxxoyis-Jlenna u Bugemana-®paniia Ha OCHOBE KJIACCHUECKOM
teopuu pyne-Jlopenua.

5) HemocraTtku kimaccuueckoi treopun pyae-Jlopenia.

Tema 3.9. DiileKTpUYeCKHii TOK B :KUAKOCTHAX, Ia3ax U Mjiazme

1) DnexkTpuUYeCcKHil TOK B )KUAKOCTIX. 3aKOHBI Dapajest IIst SIEKTPOIIH3a.
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2) 3akoH OMa s 3JEKTPOJIUTOB.

3) Dnekrpuueckuii Tok B razax. Monusanus razos. 3akon Oma jyist ra3oB. Hecamocrositenb-
HBIM U CaMOCTOSTENbHBIN Ta30BbIN pa3psia. Tieronmi, 1yroBoi, KICKpOBON U KOPOHHBINA ra30BbIE
pas3psizibl.

4) DeKTpUYECKHil TOK B ILIa3ME.

Tema 3.10. IlocTosinHOe MarHUTHOe 1oJIe B BakyyMe. 3akoH buo-Casapa-Jlannaca.
Cuia Ammnepa, cuia Jlopenua

1) OmpbiTbl AMIiepa u DpcTea.

2)MarnutHoe 1noje TokoB. Bektop MarHuTHON MHAYKIUH. CHIOBBIC IMHUNA MATHUTHOT'O MOJISL.

3) 3axon bruo-Capapa-Jlamnaca. Pacuer MHAYKIIMM MarHUTHBIX TOJICH, CO3/IaBAEMBIX TOKAMHU
Pa3IMYHON KOH(PHUTYPAIIH.

4) Cwuna Amnepa. Cuna Jlopenna. J[BmkeHue 3apsHyKCHHBIX YaCTHIl B MArHUTHBIX H DJICKTpHYe-
CKHX TIOJISIX.

5) Dddexr Xomra. [{uknorpoH. MarueTpoH.

Tema 3.11. MaruuTHblil noTOK. Pa6oTa NpoBOAHNKA ¢ TOKOM B MATHUTHOM I10J1e. 3aKOH
MOJIHOT0 TOKA. KOHTYp ¢ TOKOM B MArHMTHOM 110J1€

1) MarauTHsIi IOTOK CDB . PaboTa npoBoiHUKA ¢ TOKOM B OJTHOPOJTHOM MarHUTHOM IIOJI€.

2) Ilupkynsmus BeKTOpa MATHMTHOM MHAyKIMH B (3akon mommoro Toka). ITone coneHouna u
TOPOHIA.

3) MaruuTHbIi MOMEHT TOKa. KOHTYp ¢ TOKOM B OZIHOPOJHOM U HEOJAHOPOJHOM MarHUTHOM
noJe.

Tema 3.12. MarautHoe nmoJjie B Bemecrse. HamarunuenHocTp Bemecrsa. Buanl maraeru-
KOB H UX CBOHCTBa

1) HamaraunyupaHue BellleCTBa. BCKTOp HaMaroam4€HHOCTH.

2) Hanpsoxensocts H marautHOro momst. Llupkymsmus Bektopa H (3aKOH TOJIHOTO TOKa).
MarsuTtHas NpOHUIIAEMOCTb.

3) VYpaBHEHHs MarHUTOCTATHKH ]ISl BellecTBa. PacyeT MHAYKIIMU MarHUTHOTO MOJIS B Belle-
CTBE.

4) Buabl MarHETHKOB U MX CBOMCTBA. DIIeMEHTapHAasl TEOPHs Aua- ¥ apaMarHeTH3Ma.

5) DnemenTapHas Teopus peppomarnerusma. OOMeHHOe B3aumoeicTBue. [Ipumenenue dep-
POMarHeTHKOB.

Tema 3.13. — 3.14. DaekTpoMarHuTHasi MHAYKIHUs. B3anMHble nmpeBpameHus dJieKTpuye-
CKHMX H MAarHUTHBIX NOJICH

1) OmnbiTel Dapanes. SIBneHNUE 3IEKTPOMArHUTHON HHAYKIHH.

2) 3akoH 3JeKTpoMarHUTHON MHAYKIMHU. [IpaBuio Jlena.

3) SBnenue camonHAyKIMU. HIYKTUBHOCTD.

4) Toxku mpu 3aMbIKAaHUU M Pa3MbIKAHUH JICKTPUIECKON IICTTH.

5) BsamMHast HHAYKIHS.

6) Toxu ®yko U UX MPUMECHEHHE.

7) DHeprust MArHUTHOTO TIOJIS.

8) BuxpeBoe snekTpuueckoe mojie. Toku cMmerienns. Y paBHeHus: MakcBesia B HHTETPaIbHOM

dopme.

Tema 3.15. DnekTpuyeckue KojaeOaHus

1) CsoboHbIe HE3aTyXaIOMIKME ICKTPUUCCKHIE KOIeOaHUs B KOJIeOaTeIbHOM KOHTYpE.
2) CB0OOHBIC 3aTyXaOIIUE ICKTPUICCKUe Kojiebanus. JIo0OpOTHOCTh CUCTEMBI.
3) BsIHYKICHHBIC JIEKTPHUCCKUE KOebanus. Pe3oHanc.
4) TlepeMeHHBIi dIIEKTpUUECKHiA TOK. 3akoH OMa. MOIIHOCTh MEPEMEHHOTO TOKA.
18



Pasznea 4. OIITUKA
Tema 4.1. DiIeKTPOMATHUTHBIE BOJIHbBI

1) VpaBHEHHUS 3JIEKTPOMATHUTHBIX BOJIH.

2) OmbiThl ['epia 1o uccaeJ0BaHHIO IICKTPOMATHUTHBIX BOJIH.
3) DHeprusi, UMITYJIbC U JABJIICHHE JICKTPOMArHUTHBIX BOJIH.
4) Illkana 3J1€KTPOMArHUTHBIX BOJIH.

Tema 4.2. DiieMeHTbI TeOMeTPUYECKOH ONTUKHU

1) OcHOBHbIEC 3aKOHBI T€OMETPUYCCKOM ONTHKU:

— 3aKOH IPSIMOJIMHEWHOI'O PaCIpOCTPAHEHUS CBETA;

— 3aKOH HE3aBHCHMOCTH CBETOBBIX IIyYKOB;

— 3aKOH OTPa)XCHMsI CBETA;

— 3aKOH IIPEJIOMJICHUS CBETA.
2) AOCOIIIOTHBII U OTHOCHTEIBHBIH MOKA3aTeNU MPEIOMIICHHS
3) SIBieHHe MOIHOIrO OTPAXKEHHUS U €r0 IIPHUMCHEHHE

Tema 4.3. CeroBas BosiHa. UHTepdepeHIus CBEeTOBBIX BOJIH

1) CgseroBas BojHA. YpaBHEHHE IIOCKOW BOJHBIL.
2) ®da30Basi CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH B BEIIECTBE.

3) Casasb Moxyselt ammuTya BekropoB E u H B anexrpomarautHol BosHE.
4) TloHsTHE MHTEHCHBHOCTH CBETA, CBS3b C aMILUIUTYJIOW M C MOKAa3aTeJeM IPEIOMIICHUS Be-

[IECTBA.

5) UurepdepeHims cBETOBbIX BOJIH. [IOHATHE KOTepeHTHOCTH. PasHOCTh (a3 ¥ onTHYECKas

Pa3HOCTB XOJ1a.

6) CrocoObl HaOmoaeHusT HHTEpdepeHnnn cBeTa: onbIT FOHTa, 3epkana Openens, Ounpusma

Openend u ap.

CHUsA

7) WHuTepdepeHus cBeTa Npu OTPAXKEHHH OT TOHKHUX IUTACTHHOK (TUICHOK).
8) IlpumeHeHue MHTEPPEPEHIINH CBETA.

Tema 4.4. Inppaxuus ceera. {udppaxuus @penens u @Ppaynropepa

1) Tpuniun Iroiirenca-@peners. 3oab1 Openens.
2) udpaxims Operens oT NPOCTSHIINX Mperpa:
— nudpaxys OT Kpyrjioro OTBEpCTHS;
— IUQPaKIKs OT KPYIJIOro AUCKaA.
3) Judpaxius @paynrodepa oT y3Koit menu.
4) udpakus @paynrodepa Ha N-memnsx. udpakunonnas penierka.
5) Jlucmepcusi U paspelnaroinas Cuiia CIeKTpaabHOro mpubopa. YTrioBas u JHMHEHHAs TUCTep-

6) Judpaxims peHTreHOBCKHX Jydei. @opmyna Byneda-bparros.
7) Tlpumenenue nqudpaxumu cBeTa.

Tema 4.5. [lonspusanus ceera. 3akon Mamoca. 3akon bprocrepa

1) EcrecTBeHHBIN U HOJI)IpPIZSOB&HHBIfI cBeT. IlmockocTh nojiapu3aiuu U IMIJIOCKOCTb KoJieOa-

Huil. [InockocTs nonsipuzaropa. 3akoH Manroca.

2) Crenenp nonsgpu3auuy. Bumsr nonspusanuu.
3) Tlonspusamusi mMpu OTPAKEHUH W TPEIOMJICHHU HAa TPaHUIE IBYX IUIICKTPHKOB. 3aKOH

bprocrepa. Yron nosHoON Noasipu3anuu.

4) JIoiiHoe nydenpesnomienne. OObIKHOBEHHBIC W HEOOBIKHOBEHHBIE JIydd cBeTa. [lomspusa-

IUOHHBIC TPU3MBbI U IMOJIAPOUBI. I/ICKYCCTBGHHaSI OIITUYCCKAad aHU30TPOIIU.

5) BpaiiieHre MIOCKOCTH MOJISIPU3AIMN B ONITUYECKH aKTUBHBIX Cpejiax.
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Tema 4.6. BzanmoneiictBue cBera ¢ BemecrsoM. Jlucnepcusi ceera

1) Hucnepcus cBera. HopmanbHas 1 aHOMaJbHAsI IUCIIEPCHUS BELIECTBA.
2) OCHOBHbIE MTOJIOKEHUS ITEKTPOHHOM TEOPUH JUCIICPCHU CBETA.
3) Tlormomienue (abcopOitus) cBera. Koadduument norsomienus. 3akon byrepa

Tema 4.7. KBanToBasi npupoaa u3jay4yeHusi. 3aKOHbI TENJI0BOI0 M3JIyYeHHS U ero Xapak-
TePUCTUKH

1) TemnoBoe M3IyuyeHHE U €r0 OCHOBHBIC XapPAKTEPUCTHKH: YHEPreTUYECKasi CBETUMOCTh, UC-
MyCKaTeJIbHAS ¥ MOTJIOMIATENIbHAS CIIOCOOHOCTD.

2) TlousTHe abCcoMOTHO YepHOTro Tena. 3akon Kupxroda.

3) 3akon Credana-bosabimana u 3akon Buna.

4) dopwmyia Panes-/xunca. YiaprpaduoneroBas karactpoda.

5) ®opmyna [Tnanka — g0Ka3aTeIbCTBO KBAHTOBOM MPHUPOIBI H3TyICHHS.

6) OnTHyeckas TUPOMETPHSI.

Tema 4.8. ®oro3rdppext. Buasl pororpdexra. 3akonbl BHemHero porodpdexra

1) senenue dotorddexra. Onbitel A.I'. CroneroBa. 3aaepkuBaroiiee HanpsbkeHue. KpacHas
rpanuina ¢pororddexra. 3akoHsl porodddekra.

2) VYpaBuenue A. DitHiiTeiiHa a1 BHEIHEro (oTodddeKTa.

3) Buasl portodddekra: BHEIIHMIA, BHYTPEHHHI, BEHTHIbHBINA (Pa3HOBHIHOCTh BHYTPEHHETO),
MHOTO()OTOHHBIH.

4) Ilpumenenue porodddekra.

Tema 4.9. DHeprus u ummnyJabc poroHa. Ippexkt Komnrona

1) Dueprus, Macca U UMIYJIbC (POTOHA.

2) JlaBienue cBera. KoadduimeHT oTpaskeHusI.

3) KopmyckynsapHo-BOJHOBas MpPUpPOJA CBETa: B MPOCTPAHCTBE PACIpPOCTPAHSACTCS B BHJIE
AIIEKTPOMArHUTHBIX BOJIH, B3aMMOJICHCTBYET C BEIIECTBOM (TIOTJIOMIACTCS W M3ITy4aeTcsi) Ompeie-
JICHHBIMHU TIOPIUSIMU (KBAaHTaMH ), KaK YaCTHIIBI (()OTOHBI).

4) Dddexr KomnroHa u ero saneMeHTapHast TCOPHSL.

Paznea 5. DU3UKA ATOMA, ATOMHOI'O AIPA U DJIEMEHTAPHBIX YACTHUL]
Tema 5.1. SAnepnast mogenb atoma. Teopusi bopa BogoponononodHoro aroma

1) 3akoHOMEpPHOCTH B aTOMHBIX criekTpax. dopmyna baibemepa.
2) Mogens aroma ToMcoHa.

3) OmBITHI IO pacCEsTHHUIO O.-YAaCTHIL. SIaepHas MoieNb aToMa.
4) Tlocrynatel bopa. OnbiT @panka u [epiia.

5) IlpaBuiio KBaHTOBaHUS KPYTOBBIX OPOUT.

6) Teopus bopa Bogopoa0no00HOT0 aToma.

Tema 5.2. 'nnorte3a e bpoiins. BoiHoBble cBOiCTBA BellecTBa

1) Tunoresa ge bpoiins. J[BmkeHue 3IeKTPOHOB — BOJHOBOM mporiecc. Judpakiius 31eKTpo-
HOB Mpu oTpakeHuu ot MoHokpuctamia Hukens (K. 1. dasuccon, JI.X. [Ixepmep), mpu mpoxox-
JEHUH JIEKTPOHHOTO My4kKa uepe3 Metajunueckyto ¢oubry (k. I1. Tomcon, I1.C. TaprakoBckuit).

2) HeoObruHbIe cBOIiCTBA MUKPOYACTHI. KOpITyCKyIsipHO-BOITHOBOM TyaH3M.

3) CoorHoluleHue HeonpeaeneHHocTel [eii3endepra: s KOOPMHATH U UMITYJIbCa MUKpOYa-
CTHIIBL; JUISl SHEPTUU U BPEMEHHU.

Tema 5.3. YpaBuenue lllpennnrepa. KBantoBanue 3Heprum 1 MOMEHTa UMITYJIbCA
1) W-dbyskuus — BoaHOBas QyHKIMS, XapaKTEPU3yeT COCTOSHUE MUKPOUYACTHUIIBI, IBHKYIIICHCS
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B cuJI0BOM miojie. YpaBHeHue peaunrepa ayis cranimoHapHbix coctossauii. Cmbicn ‘W-GyHKImm.

2) KsantoBanue 3Hepruu. [lonHas sHeprus yactuiisl. COOCTBEHHbBIC 3HAUCHUSI YHEPTUU U COO-
CTBEHHBIC (DYHKIHMH. [[MCKPETHBIN U HEMPEPBIBHBIHN (CIUIONIHON) CIIEKTP.

3) CoOcTBeHHBIC 3HAYEHHS SHEPTUM M COOCTBEHHbIC (DYHKIMHU JUIsl YacTHUIBI B OSCKOHEYHO
TyOOKO#M OJTHOMEPHOU MoTeHIHaNbHOU siMe. ['paduiku coOCTBEHHBIX (YHKIIMIA U TIJIOTHOCTH BEPO-
SATHOCTU HAXOK/ICHUS YaCTHUIbI HA PA3JIMYHBIX PACCTOSHUIX OT CTEHOK SIMBI.

4) KBaHTOBaHHE MOMEHTA MMITYJIbCA YACTHUIIBI.

5) TIpoxoskaeHHE YaCTHIIBI Yepe3 TOTSHIIMAIbHBIN Oapbep.

Tema 5.4. AToMm Boaopoaa B KBaHTOBOII MexaHuke. [lepuoanyeckasi cucrema 3JjieMeHTOB
MenaeaeeBa

1) Atom Bomopoaa. KantoBbie umcia. [IOHATHE KPaTHOCTH BBIPOXKICHHS SHEPreTUYCCKUX
YPOBHEH.

2) IlpaBuio orOopa u npuHImn MUHUMYMa SHeprud. [Tpunnun [laynu. Pacnpenenenue snex-
TPOHOB 110 YHEPrETUYECKUM YPOBHAM aTOMa.

3) Ileproandeckas cucrema JIEMEHTOB MeHeneeBa (MPUMEPbI PACHPE/ICICHUs JICKTPOHOB
110 000JI0YKaM U 1MO1000JI0YKaM XUMUYECKHX 3JIeMeHTOB ¢ Z oT 1 10 19).

Tema 5.5. CocTaB M XapaKTepuMCTHKH aTOMHOIO siipa. SlnepHble cuJibl U UX cBoOlcTBa. Pa-
AUOAKTHBHOCTH

1) CocraB U XapakTepHCTHKU aTOMHOIO siapa (IIPOTOH, HEUTPOH — MX CBOMCTBA; 3apsIOBbIC U
MacCOBbI€ UKCIa; U30TOIBL; pa3MeEPBI S/1EP; CIHH).

2) Macca u 3Heprus CBsi3u siapa. Y eibHasi SHeprust CBs3u; nedekt Macchl. Moies aTOMHOTO
aapa.

3) SlmepHble CHIIBI U X CBOMCTBA. TT-ME30HBI (IIMOHBI) — HOCUTEIH SICPHBIX CHIL.

4) PaanoakTUBHOCTh. 3aKOH PaJMOAKTHBHOTO IMpeBpaiieHus. [locTosHHAs paciiajia; Nephoj
II0JIypacnazia; CpeiHee BpeMs )KU3HHU PaJlOaKTUBHOIO Spa.

5) IlpaBuia pagroaKTUBHOTO CMeIIeHHUs (O-pacmaj, -pacmaj). AKTUBHOCTh PaJlOaKTHBHOTO
BELIECTBA.

Tema 5.6. SfAnepusbie peakuun. lenenne saep. Slnepuslii peakrop

1) SnepHbie peakimu. DHEprus peakiyu. [I[puMepsl sIepHBIX peaKiluii.

2) J[lenenue TshKeNbIX siep. TeruioBble, MTHOBEHHbIC, 3alla3/iblBarolie HeHTpoHsl. LlemnHas
anepHas peakuus. AToMHas 6omo0a.

3) Ynpasnsiemast 1ieriHasi peakiusi. ATOMHbIH peaktop. THITBI peakTOpoB. ATOMHasI SJHEPreTHKa.

Tema 5.7. TepmosiiepHble peaKIMU CHUHTE32 — OCHOBHOM MCTOYHHMK JHEPIUM 3Be3]]

1) SnepHblii cuHTE3 — CIAHMSHUE JIETKHX SAEP, MPH KOTOPOM BBIIEISETCS OTPOMHAsI SHEPTHSL.
VYcnoBus MPOTEKaHUs TEPMOSIIEPHBIX PEAKINI CHHTE3A.

2) Cxema MpOTOHHO-NPOTOHHOTO LKA (TpoTeKaeT B Heapax CoHIIa U JPYTHX, MOJOOHBIX 10
Macce 3Be3/ax).

3) Cxema yriepoaHO0-a30THOTO UKIA (IpOoTeKaeT B 0oJjiee MACCHBHBIX 3BE3/1aX NP TeMIlepa-
Typax Beime 108 K).

4) TIpoGiembl OCYIIECTBICHHS YIPABIIEMOr0 TEPMOSIIEPHOTO CHHTE3aA.

Tema 5.8. ®uzuueckass kapruHa Mupa. Buabl B3auMoaeiicTBUs U KJIACChl 3J1eMEHTAPHbIX
4acTHuIl

1) Buusl B3aUMOAEHCTBUS: CHIIBHOE, 3JICKTPOMAarHUTHOE, Cl1aboe, TPaBUTAIIHOHHOE.
2) dyHIaMeHTaJIbHbIC YaCTHIBI U KBAHTHI MOJICH: KiIacCu(UKAIHs, KpaTKas XapaKTepHUCTHKA.
YacTuup! 1 anTHyacTuisl. CoBpeMeHHas pu3ndeckas KapTuHa MHUpa.
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4.3. JlabopaTopHbie padoThI

Buo
No | Homep Oovem 3anamus 6
n/n | pazoena Haumenoeanue nabopamopuvix padoom (uac) UHMEPAKMUBHOU,
oucuyun- aKmueHoil,
JIUHb UHHOGAUUOHHO
dopmax (vac)
1 1. Omnpenenenre yCKOPEHUs: CBOOOIHOTO MaICHUS. 0,5 -
2 1. H3ydyeHrne 3aKOHOB COXPAHEHHUS HMIIYJIbCa H 05 B
SHEPTHH. '
3 1. Omnpenenenve MOIyNss KpPy4eHUS M MOAYIA 05 B
C/IBHTA C TIOMOIIBIO KPYTHIILHOTO MasiTHHKA. '
4 1. Omnpenenenre CKOPOCTH MU MPH HOMOIIU Oa- 05 B
JUCTUYECKOTO KPYTUIILHOTO MassTHUKA '
5 1. Omnpenenenre CKOPOCTH TOJETa MyId C TOMO- 05 B
LIBI0 0AJIMCTUYECKOTO MAsITHHUKA. '
6 1. [IpoBepka OCHOBHOTO ypaBHEHUS JUHAMHKHU 05 B
BpAaIllaTeIbHOIO JBUKEHHUSL. '
7 1. Mastauk MakcBeia. 0,5 —
8 1. OnpeneneHrne MOMEHTa WHEPIHUH KPYTHIHLHOTO 05 B
MasTHHUKA METOA0M KOoJeOaHuH. !
9 1. OmnpeneneHre MOMEHTa MHEPLIUHU Tella METOJIOM 05 B
KPYTUIIbHBIX KOJIEOaHHIA. '
10 1. HakJIOHHBIN MasTHHK. 0,5 -
11 1. [IpoBepka 3akoHa COXpaHEHHsSI MEXaHHUYECKOI 05 B
SHEPIHH. '
12 1. IIposepka Teopemsl llITeitnepa MeTonOoM IUHEa- 05 3
pHU3alMK SKCIEPUMEHTAIBHON KPUBOM. '
13 1. I'pagynpoBka 3ByKOBOTO reHeEpaTopa. 0,5 —
14 1. MaremaTnyecKkuii MasiTHUK. 0,5 -
15 1. DuU3NUECKUl MasiTHUK. 0,5 —
16 1. VYHuBepcanbHbI MasTHUK. 0,5 —
17 1. Onpenenenue kodpuueHTa yupyrocTi. 0,5 —
18 1. N3yuenue 3aTyxaromux KojaeOaHui. —
19 1. OmnpeneneHne CKOPOCTH 3BYKa B BO3IyXE METO- 0,5
JIOM pE30HAHCA. B
20 2. W3yuenne ra3oBbIX 3aKOHOB. 2 -
21 2. DKCrepUMEHTAIBHOE OIpEIeIeHHE MOCTOSHHOM 1
bosibiimana.
22 2. OnpeneneHne TUHAMHYECKON BSI3KOCTH JKHJIKO- 1
CTH TIPU CIIONCTOM TEUEHUU 10 y3KOH TpyOKe.
23 2. Omnpenenenue BA3KOCTH IKUAKOCTH METOJIOM 1 B
Crokca.
24 2. Omnpenenenne BA3KOCTH BO3yXa. 1 —
25 2. Omnpenenenue cpeaHei JJIMHBI CBOOOIHOTO MPO-
6era 1 >QQPEKTUBHOrO IUaMeTpa MOJIEKYJ BO3- 1 -
ayxa.
26 2. OmnpeneneHre OTHOIIEHUS TEIUIOEMKOCTEH BO3-
JyXa MpH MOCTOSHHOM JaBJICHUU U MTOCTOSHHOM 1 -
o0beMme.
27 2. OnpeneneHne U3MEHEHHs SHTPONHUU PEATBHBIX 1 3
CHCTEM.

22




28 3. W3ydeHne 31eKTpoCTaTHYECKOTro MOJIsL. 4 4

29 3. OnpeneneHne €MKOCTH KOHJEHCAaTopa € MOMO- 5 5
uipio C-mocta YUTCTOHA.

30 3. N3mepenue BeNUYHMHBI 3JEKTPUUECKOTO COIMPO- 1 B
TUBJIEHUS C TOMOLIbI0 R MocTa YuTcToHa

31 3. N3mepenne yaenbHOro ConpoTUBICHUS. 1 -

32 3. OmnpeneneHre TOPU3OHTATHHOW COCTABISIONICH 1 B
HANPSHKEHHOCTH MarHUTHOTO TOJIst 3eMJTH.

33 3. N3ydyenne pabOTHI 3JIEKTPOHHOTO OCIMILIOTPa- 5 5
ba.

34 3. W3yuenmne cTabMIIMTpOHA U CHATHE €TO XapaKTe- 1 B
PUCTHK.

35 3. N3yuenune BakyyMHOTO AMOJA U OMpEIEICHUE 5 B
YIETBHOTO 3aps/ia dJIEKTPOHA.

36 3. OnpeneneHre HHAYKTUBHOCTH COJICHOUIA. 2 2

37 3. CHATHE KpUBOW HaMarHWYMBaHUSA U NETIU TH-
cTepesnca ¢ MOMOIIBI0 3JIEKTPOHHOTO OCLHUILIO- 1 -
rpada.

38 4. N3ydyenue 3aBUCHUMOCTH TOKa3aTels Mperomiie- 1 B
HUS paCTBOPA OT €r0 KOHIIEHTPAIHH.

39 4. Omnpenenenue mokaszaTels MpPEIOMIICHHS Bele- 05 B
CTBA IPU NOMOIIM MUKPOCKOIIA. '

40 4, Onpenenenue JJIMHBI CBETOBOM BOJIHBI MPU I10- 05 3
MOIIU AUQPPAKITMOHHON PEIICTKH. '

41 4, Uccnenoanue nudpakuun Opaynrodepa. 0,5 _

42 4, N3ydeHne cnekTpalbHOTO anmapara. 0,5 -

43 4, N3ydenue siBieHUs NOJISAPU3ALUH. 0,5 -

44 4, [Tonspuszanus npu OTPaKEHUM U IPEIOMIICHUU 05 B
CBETa HA TPaHUIIE ABYX THUIIEKTPHUKOB. '

45 4, OrmpenenieHne KOHIICHTPALIUM caxapa B PacTBOPE
0 YTy BpalIeHUs MI0CKOCTH 1 -
MOJISIPU3 AT

46 4, Omnpenenenue noctosuuoi Credana-bonbiimana
U NOCTOsIHHOM I1nanka npu momomuy onTu4yecKo- 1 -
ro MUPOMETpa

47 4, HccnenoBanue cenekTuBHOro hoTorddexra. 1 -

48 Uccnenoanue BHemHero ¢potodddexra. _

49 4. Tynunensublit 3Qdext. VccnenoBanue BONbTaM- 1 B
MIEPHOM XapaKTEPUCTHKH TYHHEIBHOTO JTUOJIA.

50 5. N3ydeHnue crekTpa U3Iy4eHHUs aTOMOB [IUHKA. 1 _

51 5. KauecTBeHHBIN CIEKTPaNbHBIN aHATH3. 2 _

52 5. Nzyuenune pabotsl cuetunka [ eirepa-Mroiepa. 3 _

53 5. N3MepeHrie MHTEHCUBHOCTH KOCMHYECKOTO H3- 3 B
Ty4eHUsI.

NUTOIrO 53 10

4.4. TIpakTH4yecKue 3aHATHS

Y4eOHBIM ITAHOM HE TIPEyCMOTPEHO.
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4.5. KoHTpOJIbHBbIE MEPONIPUSITUHS: KOHTPOJIbHAs padoTa

L]enwv: KonTtposbHas paboTa MO3BOJSET 3aKPENUTh TEOPETUUECKUN MaTepHrai Kypca (PU3HKH.

Cmpykmypa: B KOHTpoJIbHOW paboTe HEOOXOAMMO yKa3aTh HOMEp BapuaHTa, 3aIKCaTh YCIIOBHE
3a/1auy, peuIeHue, B TEX CIIy4asiX, KOIr/Aa 3TO BO3MOXKHO CAEJIaTh YEPTEXK, BHIITOIHUTH BHIYUCICHUS,
IIPOBEPKY €IAUHUL U3MEPEHUH U 3aIIUCaTh OTBET.

Ocnosnas memamuka. BKIOYACT CJICAYIOIIUC Pa3aciibl (I)I/I?;I/IKI/II «MEXaHHKa», «ruAPOMCXaHUKa»,
«MOJICKYJISApHAasA (1)I/I3I/IK3 U TEPMOIUHAMHUKA, «BHCKTpI/ILIeCTBO 1 MarHeTusmy, «K0J€0aHusg U BOJI-
HBI», «KKBAHTOBAas MCXaHUKa, «(bnsmca ATOMHOTIO sapa».

Pexomenoyemviti 06vem: 2- 3 pyKONUCHBIX JTUCTA. BrimonuseTrcs Ha 6ymare gopmata A4 ¢ TUTYIb-

HBIM JINCTOM.

Ouenka

Kpurtepun ouieHKH BbINOJTHEHUSI KOHTPOJIbHOMH PadoThI
(nueBHasi popma o0yueHus )

OTJIIMYHO

OO0yuaromuiics IpaBUIBHO PEIIAET BCE MATH 3a]]a4 CBOETO BapUaHTa,
oopMIISIET KOHTPOJIbHYIO paboTy 1o 06pasily, BbIBOA (hopMyIt U periie-
HUE 33729 COMPOBOXKAACT KPATKUMHU, HO UCUCPIBIBAOIIINMH MTOSICHCHH -
MU

XOpOLIO

OOyuaromuiicss IPaBWIBHO PEIIaeT YeThIpe 3a1auu (WIH MSTh C HEOOIb-
HIMMU 3aMEUaHMSIMH: €CTh OJIHA ONIMOKa B pacyeTax WM He Be3Jie yKa3a-
HBI SJIMHUIIBI U3MEPEHHSI) CBOCTO BapraHTa, 0(hOPMIISIET KOHTPOJIBHYIO
paboty 1o o6pasity, BbIBO (HOPMYJI U PELICHHUE 33124 COIIPOBOXKIACT
KPaTKUMH, HO UCUYCPIBIBAOIINMY MOSICHCHUSIMH

YAOBJICTBOPHUTCIBHO

OOyuaromuiics IpaBUIbHO peIlaeT TOJBKO TPH 3aJlaul CBOETO BapUaHTa
(uu yeThIpe ¢ HeOONIBITMMH 3aMEYaHUSIMU: €CTh OJJHA OITOKA B pacye-
Tax WM HE BE3JIe YKa3aHbl eANHUIIBI U3MEPEHHUs), 0OPMIIIET KOHTPOIIb-
HYI0 paboTy 1Mo 00pa3iy ¢ HEKOTOPHIMU 3aMEYAHHUSIMU, TPAKTUYECKU HE
NOSICHSIET pellieHue 3a/1a4

HCYHAOBJICTBOPUTCIIBHO

OO0yuaromuiics NpaBUIbHO PEIIaeT TOJIBKO JIBE 337a4l CBOETO BapHaHTa
(unu TpU, ecTh rpyOble OUIMOKH), HEAKKYpPaTHO 0(pOpMIIIET KOHTPOJIbHYIO
paboTty, ¢ OOJBIIMMHU 3aMEUaHUSIMH, HE MOXKET MOSICHUTh PELIeHUe 3a1a4
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5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIUAIIIMHBI K ®OPMUPYEMbBIM B HUX
KOMIIETEHHUAM U OEHKE PE3YJbBTATOB OCBOEHUSA JUCIIUIIJINHBI

Komnemenyuu
Komnemenuyuu Kon-60 oK oIk 5 Buo Ouenka
tep, uac . pe3yibmamos
No, naumenosanue uacos Komn. yueonoii pabomoi
pazoenos OucCyunIuHbl / 2
1 2 5 6 7 8
1. Mexanuka 36 + + 2 18 JIx, JIP, CP 2Kp, PK3aMEH
2. Monexynapras Qu3aKa 36 + + 2 18 JIx, JIP, CP 2Kp, 9K3aMEH
TepMOJIMHAMHUKA
3. DIeKTpoMarHeTh3M 72 + + 2 36 JIk, JIP, CP 3kp, 3a4€T
4. Ontuxa 45 + + 2 22,5 JIk, JIP, CP 4K, sK3aMeH
5. ®dusuka atoma, aTOMHOTO SIJI- 45 + + 9 225 JIx, JIP, CP Ax, Sk3aMen
pa M 3JIEMEHTAPHBIX YaCTHUI]
ececo 1acoe 234 117 117 2 117 - -
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6. INEPEYEHb VYYEBHO-METOJAMYECKOI'O OBECHEYEHUA JJIA

CAMOCTOSATEJBHOM PABOTBI OBYUAIOIIUXCS IO JUCIHUIIJINHE

1. Kuwm /I.b., KponotoB A.A., Maxpo U.I'. ®uzuka. Mexanuka: 1a00paTOpHBINA MPAKTUKYM. —
5-e u3x. nmepepad. u gor. - bparck: U3n-Bo bpl'Y, 2016. - 142 c.

2. @®wuzuka. DIEeKTpUYECTBO W djekTpomarHetusM. JlaGoparopueiii mpaktukym/ [.b. Kuwm,
A.A. Kpomoros, N.I'. Maxpo — 2-e uzn. bparck: U3a-so bpl'Y, 2016. - 130 c.

3. Owusmka. Ontuka: Metoauyeckue ykaszanus 1o jadopatopusiM padoram/ C.C. Pyns, E.T.
Areesa, I.I'. Maxpo. - bparck: U31-Bo: «bpl'Y», 2016. - 164 c.

4. Kuwm [I., Kpormoro H.II., Jleput .. DnekTpoMarueTusm: Kypc Jiekiui. - bparck: M3a-Bo
bpl'y, 2016. - 412 c.

5. @wuswuka (cOopHHMK TeCcTOBBIX 3amanuii). I'epamenko JI.A., AreeBa E.T. ®u3uka: cOopHuk
TECTOBBIX 3a1aHull. - bparck: U3n-Bo «bpl'¥», 2015.-64 c.

6. dusuka. MosekynspHas ¢uU3NKa U TepMOAUHAMUKA: JabopaTopHbii npakTukym/J[.b.Kum,
N.I'. Maxpo, A.A. Kponoros, E.T. AreeBa. - bparck: U3n-Bo «bpl'¥», 2014. -112c.

7. ®usuka TBEPIOTO TENa, aTOMA U aTOMHOTO sijipa: tabopaTopHslii mpaktukym/ A.C. SIckuH,
N.I'. Maxpo, E.T. Areesa. - bparck: U3n-Bo «bpI'Y», 2014. -160 c.

8. ®dusuka. Meroanueckue ykazaHus U KOHTPOJbHBIC 3a/aHus i OakanaBpoB 3P0 TexHH-
yeckux npodunerr/ JI.b. Kum, A.A. Kponoros, .I'. Maxpo, [I.W. JleBut. - bparck: 13xa-Bo
bpI'Y, 2013.-140 c.

9. Kuwm /I.b., Jlepur .. ®uszuka aToMHOTO Si7jpa U AJIEMEHTApHBIX YacTUll: y4eb. mocodue. -
Bbparck: ®BI'OY BIIO «bpl'V», 2012. -145 c.

10. ®uzuka. MeTtoauueckre yka3zaHusl K BBIIOJHEHUIO KOHTPOJIBHOM paboThl AJsl CTYACHTOB,

oOydJarmuxcsi 1O COKpalieHHbIM  oOpaszoBarenbHbIM  nporpammam /  JI.B. Kuwm,
A.A. Kponotos, N.I'. Maxpo, JI.W. JleBur. - bparck: U3a-Bo bpl'VY, 2012.-125 c.
7. IEPEYEHb OCHOBHOW MW JONOJHUTEJBHOW JIMTEPATYPBI,
HEOBXOJINUMOIM JIJIsI OCBOEHUA JUCITATIIAHBI
Buo | Konuuecmeo
No Haumenosanue usoanus sansa- | 2Kk3emnaaposé | Obecneuen-
mus | 6 oubnuome- HOCHb,
(JIx, JIP, Ke, (3K3/ veJr.)
kp, CP) IIT.
1 2 3 4 5
OcHoBHas1 IUTepaTypa
L Tpodumoa T.U. Kypc ¢usuku: yueGHoe mocobue | JIk, 150 1
JUISl MHKEHEPHO-TEXHUYECKUX ClenuanbHocTed BYy- | JIP,
30B/T.U. Tpodpumona. -22-e crepeotunnoe -Mocksa: | CP,
Axanemus, 2016. -560 c. Kp
2. Hernad A.A. Kypc ¢dusuku: yueOnoe nocodue st | JIk, 100 1
By30B/ A.A. Jletnad, b.M. fIBopckwuii. 7-e usz., cre- | JIP,
peorur. - M.: Akagemus, 2008. - 720 c. CP, xp
JlonosiHuTEILHAS JIUTEPATYPaA
Bonbkenmreiin B.C. CoopHuUK 3a1a4 1o od1emy Kyp- | Kp
3. cy (u3MKHM: AN CTYACHTOB TEXHMYECKUX BY30B / 9 1
B.C.BonbkeHmTeHH. - 3-¢ HW3MaHHWE, WCIP. U JIOIL.-
Cankr-IlerepOypr: Kumxubiit mup, 2006. - 328 c.
4. Tpodpumora T.M. ®usuka 500 ocHOBHBIX 3akOHOB U | JIK, 5 0,25
¢dopmyn. CnpaBounuk st ctyn. By3os/ T.M. Tpodu- | CP,
MoBa. - 6-¢ m3x., ctepeorun. - M.: Beicmias mkona, | JIP, kp
2007. -63 c.
5. Hponos N.E. Dnekrpomardnernsm. OcHOBHBIE 3aKOHBI: | JIK, 10 1
yueb. [Tocobue nns By3os / U.E.Uponos. -6-e uza.-M.: | CP
BUHOM. Jla6opatopus 3Hanuii, 2007. -319 c.
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6. CagenneB U.B. Kypc oouieit pusuku. T. 1. Mexanuka. | JIk, 208 1

MonexymsipHas ¢pusuka: YueOHUK i BTY30B / JIP,
N.B.Cagenbes. - M.: Hayka, 1989. - 432 c. CP
7. CasenbeB U.B. Kypc o6mieii ¢pusuku, T. 2. Dnekrpu- | JIK, 97 1

4yecTBO ¥ MarueTusM. Bomuel. Onruka. Y4eOHUK 11 JIP,
BTy30B / 1.B.CaBenbeB. - M.: Hayka, 1988. - 496 c. CP

8. CagenbeB U.B. Kypc o6mieii ¢pusuku. T. 3. Kantoas | JIk, 101 1
ontuka. ATomHas ¢puzuka. Pu3nKa TBEPAOro Tea JIP,
aTOMHOTO $/Ipa U 3JIEMEHTAPHBIX YaCTHIL. YUeOHUK CP

st BTy30B / M1.B.CaBenneB. - M: Hayka, 1987. - 304c.

8. IEPEYEHb PECYPCOB HHOOPMAIIMOHHO - TEJEKOMMYHHUKAIN-
OHHOU CETH «<MHTEPHET» HEOBXOJNUMbIX
JJIsA OCBOEHUSA JUCHOUITJIMHBI

1.91eKkTpOHHBIH KaTamor ouoanoTeku bpl'y
http://irbis.brstu.ru/CGl/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21
DBN=BOOK&S21CNR=&721ID=.

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

3. DneKTpoHHO-O0MOINOTEeYHAs cCUcTeMa « Y HUBEepCcUTeTcKas bubnuoreka online»
http://biblioclub.ru.

4. DnexTpouHo-0ubnnoTeunas cucrema «M3garennsctBo «JIans» http://e.lanbook.com.

5. Uadopmanuonnas cucreMa "EnmHoe okHO qocTymna K 00pa3oBaTelbHBIM pecypcam”
http://window.edu.ru.

6. Hayunas snexrponnas 6udnmuorexa eLIBRARY.RU http://elibrary.ru.

7. Yausepcuterckas uHpopmarnuonHas cuctema POCCUS (YUC POCCUSA)
https://uisrussia.msu.ru/.

8. HanmonansHas asexkTporHas oubaunorexka HIB http://xn--90ax2c.xn-plai/how-to-search/.

9. METOJAUYECKHUE YKA3AHUSI JJI51 OBYYAIOIIUXCSI MO OCBOEHMIO
JUCHUTINHBI

9.1. MeToanyeckue yKa3aHus JJisl 00y4aIOIMIMXCSl M0 BHIMOJTHEHHIO J1a00PaTOPHBIX padoT

B xoze noarotoBku K 1abopaTopHBIM paboTaM HEOOXOAUMO U3YUUTh METOINYECKYIO JIUTEpa-
TYpY, PEKOMEHIOBAaHHYIO JJIsl TIOJTOTOBKY K BBITIOJHEHHIO PaOOTHI, COCTAaBUTH MPOTOKOI HEOOXO-
nuMbIi i BeimoaHeHus JIP. [IpoTtokon nomkeH BkItouath B ce0s: HazBanue JIP, nenb, mpubopsr u
MPUHAJJICKHOCTH, TPUHIMITHAIBHYIO cXeMy pabodell yCTaHOBKM M Tabmuily pe3ynbTaToB. O3Ha-
KOMUTHCS ¢ mopsiakoM BbmmosiHeHust JIP. Ilocne toro kak JIP Oymer BbIMoOSHEHAa HEOOXOIUMO
oopmuts otuét no JIP u moaroroButkcs K 3ammre JIP. JlabopaTopHbIi MPaKTUKYM COAEPKUT BO-
npockl Juis 3amuThl JIP, Ha KOTOpBIE CTYIEHT AOJKEH OTBETUTh. [ moarotoBku k 3amure JIP
CTYJIEHTY HEOOXOIUMO 03HAKOMUTHCS C TEOPETUUECKIM BBEJICHUEM B JIA0OPATOPHOM MPAKTUKYME,
a TaKXe HCIOJb30BaTh PEKOMEHIYEMYIO JIa0OPATOPHBIM MPAKTUKYMOM JIUTEPATypy W CBOM KOH-
CHEeKT Jekiuii. [[ist Oonbiero ocBoeHUsT MaTeprana OTBEThl HA BOMPOCHl PEKOMEHIyeTcs 0(OopM-
JISTH B BUJIE KOHCIICKTA.
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O6pa3zer opopmiteHHs 0TYETA 110 JTAOOPATOPHOM paboTe

Jluem 1

MUHUCTEPCTBO OBPA3OBAHUSA Y HAYKH POCCUNCKOM ®EJIEPALINA

OENEPAJIBHOE 'OCYJAPCTBEHHOE BIXOJXKETHOE
OBPA30OBATEJIBHOE YUPEX/IEHUE
BBICILEI'O OBPA3OBAHUA

«BPATCKHAHN T'OCYJAPCTBEHHBIV YHUBEPCUTET»

Kadenpa ¢pusuxn

JlabopaTtopHas pabora

N3mepenne BeTMYUHBI SJIEKTPUUESCKOTO COITPOTUBIICHUS
¢ ntomoItibpio R-mocta Yurcrona

OTYET
Boinonxuit:
cryzaent rp. [1TD-16 JILA. E¢pumenko
PykoBoauTens:
JIOLIEHT, K.().-M.H. N.I". Maxpo
Bparck 2017
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Jluem 2

Lenv pabomer:

1) Uzyuenue npuHIUIA pabOThI U3MEPUTEIBHON MOCTOBOW CXEMBI.
2) OrmpesiesieHUe BEITMYMHBI CONMPOTUBIICHUS JBYX MPOBOJHHKOB M BEIHYUHBI
COIIPOTHUBIICHHUS IIPU UX ITOCIIEA0BATEIBHOM U IIAPAJLIEIIBHOM COCIUHEHHH.

Ilpubopst u npunaonexcnocmu:
peoxopx (1ieHa aeneHust =1mm),
HA0Op PE3UCTOPOB C HEU3BECTHBIMU COMPOTUBIICHUSIMU,
MarasuH conporuBieruss MCP-60, kiacc 0,02

MuUBOIETMETp MASMOM3, 1.0, ——, —, 77 2 kV, N
MCTOYHUK ITOCTOSHHOTO TOKA.

Hpunuunuaﬂbnaﬂ Cx@MdpdﬁOllel? YCmaHoOBKuUu:

Puc. 1

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

(marasun conporusienus); G —ranssanomerp; AB —peoxopn; K —xmrou.

Paboune popmyJibi:

R, R
R = R_’ RXnocn = RXl + RXZ; RXnap = ﬁ’
X1 X2

rie Ry, — conpornsnenne nmepeoro pesucropa, Ry, — conporusienne Broporo pesucropa;

|1 51 |2 — IUIMHBI IIJI€Y PEOX0paa.
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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.

E1 =
<Rxlcp>

I2

Koneunwiit pezynomam:

R, =(161+4)Om

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

Buwi600:

E, =

MR, AR AL A,

(Rew)

+
R |

1 I2

W3ydeH npHHLIKI pabOThl H3MEPUTEILHOM MOCTOBOM CXEMBI; ONPEAEICHBI BEIHUNHBI
COIIPOTHBJICHHUS IBYX HMPOBOJAHUKOB U BEIIMYMHBI COMPOTUBIICHHUS TIPH UX MOCIIEI0BA-
TELHOM M MApajIeIbHOM COEIUHEHHH C OTHOCHTENBHOM morperHocteio £ = 2,4%.

30




4

N

JlaGoparopHasi padora Ne 1

Onpeodenenue yckopeHus c60000H020 NAOeHUs.
Llenv pabomul: SKCIIEPUMEHTAILHOE OTpEACICHUE YCKOPEHUsI CBOOOIHOTO TMAaJCHUS C TTOMO-
pIo mpubopa ATByna.

Tlpubopul u npunaonexcnocmu: Ipudop ATByJa C CEKYHIOMEPOM, T0OABOYHBIE TPY3HI.
Ilopsdok evinonnenus pabomul u 06padbOMKa pe3y1bmamos usmepeHull

1. BximtounTts npubop ATBY1a B CETh.

2. IlepeMecTuTh MpaBblii Tpy3 B BEpXHEE MOJOKEHUE, MOJIOKUTD
Ha HEro OJMH U3 JIONOJIHUTEIbHBIX IPY3UKOB,

3. 3meputh myTH paBHOYCKOPEHHOTO Si W PaBHOMEPHOTO Sp
JBUKEHUM OOJIBLIETO rpy3a U BpeMs MaJIeHus Ipys3a.

4. N3mepenue noBTopuTh 5-10 pa3

5. [loacraBuB cpenHee 3HaueHHE BpeMeHH <{2> B pacy€THYIO
hopmyiy

_2m+m, S;
m, 2St’

ONPENIETUTh YCKOPEHUE CBOOOTHOTO MajieHust <g>.

10. MeTtoomM pacdera MOTPEIIHOCTEH KOCBEHHBIX H3MEpeHUit
HalTH OTHOCHUTENBHYIO £ U aOCOMIOTHYIO AJ MOTPEIIHOCTH BEIUYU-
HEI <g>

11. JlanHble pe3y/bTaTOB U3MEPEHUH U BBIUMCIICHUH 3aHOCST B TaOIMILYy.

WN -

A WDNE

Bonpocwt ons oonycka k pabome

. KakoBa mens paGoter?
. OnumuTe ycTpoHCTBO paboyeil ycTaHOBKH U X0/ SKCIIEPUMEHTA.
. 3anummre padbouyro GopMyIry, MOSICHUTE €e.

Bonpocwr onsa 3awyumer pabomeot

. Chopmynupyiite 3akoHbl HpI0TOHA U pacKpoONTE UX CMBICII.

. ITouemy BTOpOii 3aKk0H HbI0TOHA OTHOCUTBCS K MaTepualIbHON TOUYKE, a HE K TeTy?
. JlaiiTe onpenesieHne UMITYJIbCa TeJla U UMITYJIbCA CUJIBIL.

. UTO Ha3BIBAETCS MACCOH Tena.

dopma OTYETHOCTHU: OTUET MO J1abopaTopHON paboTe, BHINOJIHEHHBIH MO 00pasily, B COOT-
BETCTBUU C 331aHUEM.

OcHoBnas nuteparypa Ne 1, Ne 2, Ne 3
JononuutenpHas auteparypa Ne 6, No 8.

JlaGopaTopHas padora Ne 2

H3yuenue 3aKoH06 COXpAHEHUS UMNYIbCA U SHEP2UU.

Lenv pabompl: >KCIEPUMEHTAIBHOE HCCIEA0BaHHE IpPOIEcca COyNapeHUs YIpPYyrux Tell U
IIPOBEPKA BBIIIOJIHEHUS B CUCTEME COYAAPSAIOIIUXCS TEJ 3aKOHOB COXPAaHEHUS
UMITYJIbCA U MEXaHUYECKOW YHEPTHUH.

Ipubopol u npunadnexcnocmu. nadboparopras ycranoska FPM-08.

Tlopsook svinonnenus pabomol u 06pabOMKaA pe3yibmamos usmepeHul

1. TIpoBecTH KOPPEKTUPOBKY OCEBOH YCTaHOBKHM IIapoB, OciaOuB
¢dukcupyronye raifku, ycTaHOBUThH WIKaibl 3, 4 TakuM oOpa3oM, 4TOObI
yKa3aTesu MOABECOB 3aHMMAJIM Ha LIKajJaX HYJEBOE MOJI0XKEHUE.

2. Haxarp xiraBunry «CEThy.

3. TlpaBelii map OTOABUHYTH B CTOPOHY 3JIEKTPOMAarHuTa M OJIOKUPO-

BaTh €r0 B 3TOM II0JIO)KEHHH, 3allMCaTh 3HAYEHUE YIJla OTKJIOHEHUS MOJIBE- \ /
o
ca npasoro mapa (1) or BepTukamm a. . - .
4. Haxatp knasumy «ITYCK». .1

==

5. Ilocne cTonkHOBEHMS MIAPOB MU3MEPHUTH IO IIKaJe Yribl OTKJIOHE-
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HMS IIApOB ¢ (IpaBblii mwap 1) u aé (;teBbIi AP 2).
6. Wsmepenue moBroputh § — 10 pas.

7. Tlo popmyne
. a
u=aj2gl(1—cosa)=2$|n§,/gl

BBIYUCIIUTH CKOPOCTh U TMPaBOro IIapa 1o coyaapenus. [loncraBus B 3Ty ke GpopMmyiry BMECTO 3Ha-
YCHMS yIIa o CpeAHHE 3HAYCHMS <al/ >u <a£ >, pacCYUTalTe CpeIHUE CKOPOCTH < U, >, <U, >
LIAPOB MOCJIE COyAapeHus.
8. Pe3ynbTarhl BRIYUCIICHUN 3aHECTH B TaOJIHILY.
9. TlocraBuB 3HAYEHHs CKOPOCTEH MapoB U, <U:> u <U.> B HopMyIIbl
mo’ m, <u, >° L m, <u, >?
2 2

BBIYUCIHUTL CYMMY UMITYJILCOB U KHHETHYCCKOU OHEPruuv 0 U 1mocJjIC yaapa. 3atem CpPaBHUTDH UX 3HAYCHHH.
10. CZ[eHaTB BbIBO/JI O BBIMIOJIHEHUH 3aKOHOB COXpPAaHCHUA SHEPTHUU U UMITYJIbCA.

p=mp, p'=m <u >+m,<u,> E, =

1E[:=

Bonpocwt ons oonycka k pabome
1. 310Utk 11€7h pabOTHI.
2. OnumuTe pabouyr YCTAHOBKY U XOJ1 AKCIICPUMEHTA.
3. [TosicHUTE CMBICIT U METO]T OIIPEICTICHIS BCEX BEIMYNH, BHOCHMBIX B TA0JIUILY.

Bonpocwt onsa 3awyumsr pabomei
1. Yo Ha3bIBaeTCsl UMITYJILCOM TEJIa, SHEPTUEi?
2. [laiiTe onpeeieHne 3aMKHYTOW CUCTEMBI.
3. KaK¥e BeJIMYMHBI Ha3bIBAIOTCS MHTETPAJIaMH ABMKEHHS? TPUBEIUTE TPUMEPHI.
4. C yeM CBs3aHbI 3aKOHBI COXPaHEHHsI UMITYJIbCA, JHEPTUU, MOMEHTA UMITyJIbca?
5. ChopmynupyiiTe 3aKOHBI COXpAaHEHHUS UMITYJIbCA M MEXaHUYECKON SHEPTUN CHCTEMBI.
6. [IpuBenuTe onpeneneHuss KHHETUYECKON U MOTEHIMAIbHON 3HEPTUH, UMITYJIbCA CUCTEMBI.
7. Kakue cuitbl Ha3bIBaIOTCSI KOHCEPBATUBHBIMH U IMCCUITATUBHBIMU?
8. Kakue ynapsl Ha3bIBatoTCs aOCOJIIOTHO YIIPYTUMHU U a0COJIOTHO HEYIPYTUMU?
®dopma OTYETHOCTH: OTUET MO JJabOpaTOpHON paldoTe, BBHIOJHEHHBINA 10 00pa3ily, B COOT-
BETCTBUU C 3a/laHUEM.
OcnoBnas nuteparypa Ne 1, No 2, Ne 3
JononaurensHas auteparypa Ne 6, Ne 8.

JlabopaTopnasi pabora Ne 3
Onpedenenue Mooy Kpyuenus u MOOYis CO8U2A C NOMOWbIO KDYMUTLHO20 MAAMHUKA

Llenv pabomuwl: SKCIEPUMEHTAIBHOE ONPEAEICHUE MOyl KPYUEHHS U MOJYJISl CABHUTa CTallb-
HOM NMPOBOJIOKH METO/I0M KPYTHIIbHBIX KOJIEOAHUH.

IIpubopyel u npunaonexcnocmu. KpyTUIbHBIN MasSTHUK, CEKYHAOMED,
[ITAHTEHITUPKYJIb, U3MEPUTEIbHAS TNHEHKA.

Ilopsadok evinonnenus pabomol u 06paboOmMKa pe3yibmamos usmepeHul

1. Pacnionno>xuth MOJBUXKHBIE TPY3bl HA MUHHUMAJIbHOM DPACCTOSIHUU OT OCHU
BpallleH!sI KPYTWIBHOTO MasTHHKA. M3MepuTh paccrosiHue |1 or ocu masTHHka *
JI0 LIEHTPA MOABHKHOTO Ipy3a. 3

2. 3aKpyunBalOT MAATHUK HA Majbli yron (He Gonee 6°) oTHOCHTENBHO OCH
npoBosiokn. CekyHnoMmepoM m3mMeputh Bpems t1 30—50 momHbIx KosiebaHuii. OMBIT MOBTOPSIOT HE
MeHee 5 pa3 ¢ OJHHUM U TeM e BBIOpaHHbBIM 4iciIoM Konebanuid. Haxonat cpennee 3Hauenue < t; >
U OTIPEAIETISIOT NepUo KojeOaHui

3. Pa3iBUHYTh MOJBM)KHBIE IPY3bl HA MAKCUMAJIbHOE PACCTOSIHUE OT OCH MasTHUKA. M3MepuTh
paccrosiaue |2 0T ocu MasiTHUKA 10 IIEHTpPa MOABMKHOTO TPYy3a.

4. OmpenenuTh nepuoj Konebanuil MasTHUKA T2 MPU pa3ABHHYTHIX TPy3ax, U3Mepss Bpems 12
HE MeHee 5 pa3 JIJIsl TOTO JK€ Yucia KoJieOaHU| N, 9TO ¥ TIPHU U3MEPEHUH 711.

5. o popmyne
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o 87er2(|22 —Zlf)
Tz _Tl
HaWTH CpeHee 3HAYCHUE MOYJISI KpydeHus <D>.
6. ITo popmyne
2DL
nR*
OIIPEIEIUTh MOAYINIb CIABUIA MaTepuaja IPOBOIOKHU.
7.MeTtosoM pacdera MOTPEIIHOCTeH KOCBEHHBIX M3MEPEHUI HAMTH aOCONIOTHBIE MOTPEIIHO-
ctu pe3ynbratoB AD u AG. JlaHHbIe pe3ynbTaTOB U3MEPEHUHN U BBIUMCIICHUH 3aHECTH B TaOJIMILY.

G=

Bonpocul ons oonycka k pabome
1. KakoBa 1iesb paboTh1?
2. Onumure pabovyro YCTAaHOBKY U XOJ SKCIIEPUMEHTA.
3. 3anumure padouyto hopMyIly I onpeaenaeHuss Moays KpydeHus. [Ipu kakux ycioBHsx
crnpaBeIiBa 31a hopmyna?
Bonpocwt ons 3awumsr pabomei
. Kakue Buzp1 neopmanuu cymecTByroT?
. Uro Ha3pIBaeTCst a0COMIOTHON M OTHOCUTEIBHOM nedopmarnueii?
. 3armmmute 3akoH ['yka s neopmanmu cBura v KpydeHusl.
. KakoB usuueckuii cMbICI MOJIyJIsl CABUTA U MOJYJISl KpydeHus?
. BeBeaure paboune hopMyItbl 171s ONpeeTIeHUs MOyl KPYUSHUS B MOJYJISl CIIBHTA.
@dopma OTYETHOCTH: OTUET MO J1abopaToOpHON padoTe, BBHIMOJHEHHBINA M0 00pa3ily, B COOT-
BETCTBUU C 3aIaHUCM.

g~ wN P

OcHoBHas nuteparypa Ne 1, Ne 2, No 3
HononuurensHas auteparypa Ne 6, No 8.

JlaGopaTopHas padora Ne 4
Onpedenenue ckopocmu nyau npu NOMOWU OALIUCIMULECKO20 KPYMUTbHO20 MAAMHUKA

Lenv pabompi: onpeneneHne CKOPOCTH IIyJIM MPU MOMOIIM OAIIMCTHYECKOTO KPYTUIBHOTO
MasiTHHUKA.
IIpubopyel u npunadnexcnocmu. GANTUCTUYECKUN KPYTUIIbHBIN MasgTHUK, ITyJisl, JUHEHKA.

Tlopsoox evinonnenuss pabomul u 06pabOMKa pe3yIbmamos usmepeHull

1. Bxmtounts npubop, Haxas kinaBuuty «CETby Ilymto 3akpenuts
B CTPEJSAIOLIEM YCTPOMCTBE.
2. Pacrionoxxuth noasmkHbIe 11 rpy3sl HA MEHUMAIBHOM PacCTo-

SHUM OT OCH BPAIEHHs! KPYTHJILHOTO MasSTHUKA. I3MEPUTH pacCTOSHHE 8
R1 OT ocH BpameHus 0 IEHTPa NOABUKHOTO IPy3a. ﬁ
3. KpyTuibHbIH MasTHUK YCTaHOBHTH Ha uepre 0° yriuoBoi Iuka- i — 13
JIBL : ]
o 3 !
4. Tpoussectu BLICTPEL, H3MEPSsl MakCHMAJIbHbili yroil o 1oBo- “—~._ | ]
pOTa MasATHHMKA 10 YIJIOBOM IIKane (B paiMaHax) M PacCTOSHUE I OT 2 b 15

OCH BpallleHHs MasTHUKA JI0 TOYKH 3aCTPEBAHUS IYJIH B IJIACTUIIMHE. s
5. OTKJIOHUTH PYKOH MasTHUK Ha MaKCUMaJlbHbIN yroi (), Haxats knasuiry «CBPOCy, ox-

HOBPEMEHHO NYCTHB MAasTHHK, U3MEPUTHh BPEMs JIECSATH TOJHBIX KoJeOaHWid, HaXaTh KIIABUIILY

«CTOII» B koH1le n3Mepenus. ONbIT HOBTOPSIOT 5 pa3 ¢ OJHUM U TEM )K€ UHCIIOM KoJieOaHUi.

r7ie N — 9HCII0 MOJTHBIX KOJIeOaHUH MasiTHUKA.

6. Pa3nBUHYTH MOJABMXHBIE TPY3bl HA MAaKCHMAJIbHOE PACCTOSHUE OT OCH BpAIllCHHUsS U H3Me-
pUTH paccTosiHUE R2 OT ocH BpalleHus 10 LeHTpa MOJABMKHOTO rpy3a. CoriacHo MyHKTY 6 omnpeje-
JUTH TIEPHOJT KoJebaHuii T2 yepes cpeHee 3HaueHne BpeMeHn <>,
dzaM . T1 (RZ—RZ)

mr  TZ-T2\? )
2 1

8. JlanHbIC PE3yNHTATOB M3MEPEHUIN W BHIYMCICHUMA 3aHECTH B TAOJIHILY.

7. BBIYMCIUTH CKOPOCTH MYJIH 0 110 GopMyTe: v =
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Bonpocwt ons oonycka k pabome
KakoBa niens pabotsi?
Onwumure pabovyro yCTaHOBKY M XOJT SKCIIEPHMEHTA.
3anummre padouyro GOpMyILy U ONPEAEICHUsI CKOPOCTH TOJIETa ITYIIH.
Ha ocHOBe kakux 3aKOHOB IOJTydeHa pabouast popmya?
OrneHuTe MOTPENTHOCTh METO/1a U3MEPEHUSI CKOPOCTH ITYJIH.

ko E

Bonpocul ona 3auumer pabomul

1. Kakoit ynap Ha3bIBaeTCsl aOCOIIOTHO YIPYTUM, HEYIIPYTUM?

2. Uto Ha3bIBACTCS MOMEHTOM CHJIBI, MOMEHTOM HMITYJbCa, MOMEHTOM HHEPIIMH MaTepHallb-
HOM TOYKH, TBEPJIOTrO Teya?

3. ChopmynupyiiTe OCHOBHOUM 3aKOH JTUHAMUKU BPANIATEIHLHOTO JBM)KCHHUS, 3aKOH COXpaHe-
HUSI MOMEHTA UMITYJIbCa.

4. Chopmynupyiite Teopemy Llreitnepa.

5. HazoBute Buabsl MexaHudeckoi sHeprun. CHopMyIupyiTe 3aKOH COXPAHCHHUS MEXaHHYe-
CKOU DHEPIHH.

@dopma OTYETHOCTH: OTUET MO JTabOpaTopHON padoTe, BBHIMOJHEHHBINA MO 00pa3ily, B COOT-
BETCTBUH C 3aJ]aHUEM.
OcHoBHas nutepatypa Ne 1, Ne 2, No 3
HononuurensHas auteparypa Ne 6, No 8.

JlabGopaTopHasi padora Ne §
OnpedeﬂeHue CKopocmu nojiema nyJjau ¢ noOmMmouybro OanIUCMUYecKo20 MasmHuKa

Lenv pabomul: onpeneneHrne CKOPOCTH IyJIM ¢ MOMOIIBIO OaNIMCTHYECKOIO MasiTHUKA C HC-
M0JIb30BAHUEM 3aKOHOB COXPAHEHUS UMITYJIbCA U SHEPTHUU.

Ilpubopul u npunaonexcHocmu: 6aTNTUCTUYECKUN MAasITHUK, PY>KUHHBIA MTUCTOJIET,
3epKajibHas IIKalla, K3MEPHUTEIbHAS JIMHEHKA, TyJIs.

Tlopsook evinonnenusi pabomol u 06pabomra pe3yibmamos uzmepeHuil
1. IlpuBecTr MasiTHUK B COCTOSTHUE PaBHOBECUS

2. IlpomusBectu 5 — 6 BBICTPEIOB, KaX/IbIii pa3 OTMEYas CMEIICHUS S yKa3a-

i
o TCIIA IO IIKaJC. Pe3y.]'ILTaTLI H3MepeHHI>i 3aliucaTrb B Ta6J'II/II_Iy. OHpeI[eJII/ITB

= cpeaHee apu(pMEeTHIECKOE 3HAUCHHE CMEIIeHHUs (S) .
M +m
3. BbUncauTh CKOPOCTSH MyiH 110 hopmyste: (v) = T(S) % .

4. BoryucnuTh aOCOMIOTHYIO MOTPEIIHOCTh MPSIMBIX MHOTOKPATHBIX U3MEPEHUN S, UCIIONb3Ys
meton CTeIOEHTA.
5. BBMUCINTH OTHOCUTEIBHYIO MOTPEIIHOCTh H3MEPEHUS CKOPOCTH YN

Av AM+Am Am AS I(Ag AI]
E=—+= —t— ==+

()~ M+m m S 2 g |

6. HaiiT abcomoTHyr0 morpemnocTs Av =(v)-E.
7. OxoHYaTeNbHBIi PE3YNBTAT 3aTUCATh B BUJIE v = (v)+ A

Bonpocul onsa oonycka k pabome
1. UznoxwuTte 11e1b paboThl, HA3HAYEHHE TPHOOPOB M MPUHAIICKHOCTEH.
2. Onummre pabovyro yCTaHOBKY M XOJI 9KCIIEPUMEHTA.
3. Kakue momymeHuss BO3MOXHBI, €CIIM PacCMAaTPUBATh CHCTEMY «MasSTHHK-TYJS» Kak 3a-
MKHYTYIO?
4. Hamumure padouyto popMyily, IpUMEHEHHYIO B TaHHOU padoTe.

Bonpocul ona 3auumer pabomul
1. Yro Ha3pIBaeTCSI UMITYJIHLCOM TEJIa U B KAaKUX €AUHHUIAX OH u3Mepsercs B cucteme CU?
2. [Ipu KakoM yCIIOBHHM CHUCTEMY «MAasTHHK-TYJIS» MOXKHO paccMaTpUBaTh KaK M30JIMPOBAH-

HYI0?
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3. B yem coctout 3akoH coxpaHeHus mmmyibca? K kakum cuctemam oH npumenum? Jlaiite
BBIBOJI 3TOI'0 3aKOHA U IPUBEIUTE PUMEPHI €T0 NMPOSIBIECHUS (€70 NEHCTBUA).

4. Kak HaiiTH U3MEHEHHE UMITYJIhCa HEM30JIMPOBAHHONW CHCTEMBI?

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

6. Iy KakuX CHCTEM CIpPaBeIMB 3aKOH COXpaHEHMs] MEXaHHMYECKON 3HEpruu M Kak oH ¢op-
MyJaupyercs?

7. Kakoit ynap Ha3bIBalOT aOCOIIOTHO YIIPYTUM U KaKOH aOCOIOTHO HEyNpyTrum?

dopma OTYETHOCTHU: OTYET MO JabOpaTOpHOIl paboTe, BHITOJHEHHBIH MO0 00pa3ily, B COOTBET-
CTBUHU C 33/IaHHUEM.

OcHoBnas nuteparypa Ne 1, Ne 2, Ne 3
HononnurensHas auteparypa Ne 6, Ne 8.

JlaGopaTopHasi padora Ne 6
IIposepka ocHo8HO20 ypasHeHUss OUHAMUKYU 8PAUANENbHO20 OBUINCEHUS.

Lenv pabomol: 3KCHIEpUMEHTaIbHAS] IPOBEPKAa OCHOBHOI'O 3aKOHA TUHAMHKHU BpPalaTeIbHOTO
JBUKCHHSI ¢ TTOMOIIBI0 MassTHUKa OOepOeka B pa3HBIX CUTYAlUSX: IJIS CITY-
yas koraa J =const, ans ciydas npu M= const.

Ipubopol u npunaonexcnocmu: mastauk Odepoeka ¢ Muumcekynaomepom FPM-15,
ITaHT €HIIUPKYJIb

Tlopsook evinonnenus pabomul u 06paboOmMKa pe3yibmamos usmepeHuil

1. M3mMepuTth MITAaHT€HIMPKYJIEM paguyc OOJBIIOrO U Maloro UIKUBOB I1 %
u r2. i i

2. Ompenenuts Maccy Ipy3a B3BEIIMBAHMEM HAa TEXHHYECKUX Becax C e 7 g
TouHocThio 0,1 T.

3. IIpoBeputs cootHOwmEeHue & /&, =M,/ M, . Jlns 3toro: —

® 3aKpenuTh LWINHIPUUYECKUE TOJBI)KHBIE IPY3bl Ha CTEP)KHAX Ha OJM- z
KallleM pacCTOSTHUM OT OCH BpAleHUs TakK, 4ToObl KpeCcTOBHHA ObUIa B MO-
JIOKEHUU 0€3pa3IMYHOr0 PaBHOBECHUS; =7

® HaMOTaTh HUTh Ha OOJBIION IIKUB paguyca 1 U U3MEPHUTh BpEMs JIBH- L
’KeHHs Tpy3a t1 ¢ BbICOTHI h MuILIHCEKYHIOMEPOM; oo e

® OIIBIT MOBTOPUTH 5 pa3. BeicoTy h He pekoMeHIyeTcss MEHATh B Tede- e
HUE Bceil paboThlI;

e 110 hopMyiaM a = i—? &= %, M =m(g—a)-r BBIYMCIHTH 3HAYCHHS a1, &1, M;

® He MEHsI PAaCOJIOKEHHUS MOABHKHBIX IPY30B U OCTABJISS TEM CAMBIM HEM3MEHHBIM MOMEHT
MHEPLMU CUCTEMBI, OTIBIT IOBTOPUTH, HAMATBIBASL HUTh C TPY30M Ha MAJIbIi IIKUB PAJINYCOM I2;

® 110 BBILIE NPUBEIECHHBIM (DOPMYJIaM BBIYMCIUTh 3HAYCHUS a2, &, M2;

® [POBEPUTH CIPABEINIUBOCTD CIIEACTBUS OCHOBHOIO 3aKOHA JMHAMUKH BPAIIATEILHOIO JIBH-
xenns: M, IM,=¢/¢,, ipu J =const

e J[aHHBIE PE3YJIbTATOB U3MEPEHU M BHIYMCIEHHUI 3aHECTH B TAOJIUIIBI.

4. TIposeputh cooTHomenue & /&, =J,/J’. Jlna sroro:

® PA3ABUHYTH MOABHIKHBIC I'PY36I 10 YIIOPOB HAa KOHIIAX CTep)KHeﬁ, HO Tak, 4TOOBI KpECTOBU-
Ha CHOBA ObLJIa B TOJIOKEHUH OE3PA3IMYHOIO PABHOBECHS;

® ISl MAJIOTO IIKKMBA I OMPEICIUTh BPEeMs IBIKEHHS Tpy3a t' 1Mo JaHHBIM 5 OMBITOB;

2 —_—
e 1o Gopmynam azf_Zh’ g:%, g mr (3 a)

e 11pu IpoBepke cooTHomeHus &' /&, =J,/J upu M =constuCIIONB3YIOT 3HAYEHUS MIPEIbI-
pu IIpOBEp 2 2 p YO p

ornpeaenuTs 3HaueHus a’,&’,J’;

JYIIETO OIIbITA,
® BBIYHCIHUTH cOOTHOWeHus1 &'/&, u J,/J';
® pe3yNbTaThl U3MEPCHUH U BBIYHUCIICHHUI 3aHECTH B TAOJIHILY.
Bonpocwt ona oonycka k pabome

1. KakoBa mensb paboThI?
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2. ChopmynupyiiTe OCHOBHOW 3aKOH JTWHAMHKHU BpaliatelbHOro nBmwkeHus. [loscaure puszu-
YECKUU CMBICII BCINYHNH, BXOOAIIIUX B Z[aHHBIﬁ 3aKOH, YKAXXUTC CAUHHUIIBI UX U3MCPCHUS B «CIy.

3. OnumuTe yeTporcTBO pabodueli yCTaHOBKH.

4. OueHuTe MOrperHoCTh METO/1a U3MEPEHHM BEJIMUMHBI YIIIOBOIO YCKOPEHHUS.

Bonpocwl ona 3awumer pabomsi

1. JlaiiTe onpeneneHuss MOMEHTa CUJI, MOMEHTA UMITYJIbCa MaTepHAIIbHONW TOYKHU OTHOCHTEIb-
HO HENoJABM>XHOU Touku O.

2. CchopmynupyiiTe OCHOBHON 3aKOH JWHAMUKU BPaLIaTeIbHOTO JABM)KEHUS TBEPAOIO Teja OT-
HOCHUTEJILHO HETOABMKHON Touku O U HENOIBUKHOM ocH Z.

3. JlaiiTe onpeneneHre MOMEHTa UHEPIIMHU MaTepPHAIbHOM TOUKH U TBEPAOTO Tela.

4. BeiBenute paboune (GOpMyIIb.

5. Beipeaute cootHomenue & = f(J) npu M =const u & = f(M) npu J = const.

®dopma OTYETHOCTH: OTYET MO JIabopaTOPHOM paboTe, BBHIMOIHEHHBINH MO 00pasily, B COOTBET-
CTBUH C 33/IaHHEM.

OcnoBHas nuteparypa Ne 1, Ne 2, Ne 3
HononuurensHas auteparypa Ne 6, No 8.

JlabGopaTopHasi padora Ne 7
Masmuux Maxceenna.
Llenv pabomul: onpeieNieHne MOMEHTA MHEPIIMH MasiTHUKa MakcBelia.
Ipubopwvr u npunaonexcrnocmu: massTHUK Maxkcemia FPM—03, KoMIIJIEKT CMEHHBIX KOJIEL.
Ilops0ok evinonnenuss pabomul u 06pabomxa pe3yIbmamos usmepeHutl

%i
o

1. Bxmounts knaBuiry «CETby,

2. Ha ponuk masTHUKa HaJETh KOJbLO, IPUKUMas €ro 10 yropa.

3. Ha ocb mMadTHHKa HaMOTaTh HUTh MOJIBECKHU U 3a(pUKCUPOBATH
ee. Haxxats xinaBumry «I1YCK» munnucexkynnomepa FPM-03.
o 4. Haxartsp knaBuiry «CbPOC». Haxate knaBumry «I1YCK».

5. OmnpenenuTh 3Ha4YE€HHWE BPEMEHU NaJeHUA MasTHUKA. OmbIT
noBTOpUTH 5 — 10 pas.

6. OmnpenenuTh cpefHEe 3HAYEHHE BPEMEHU IAJCHMS MasTHHKA

1 n
l r +1 1o gopmyne <t >=_ Zti’ N — KOJIMYECCTBO BBHINIOJTHCHHBIX 3aMEPOB;

| .
ti —3HaueHKME BpEeMEHH, MMOJIydeHHOE B I-OM 3aMepe.
7. Co mKaibl Ha BEpTUKAIbHOM KOJOHKE MpUOOpa ONMpeaenuTh JUIMHY MasiTHUKA.

et

0
0

q
|

2
8. Ilo dopmyneJ = %sz [% —1J , UCIIOJIB3Ysl Cpe/IHEe 3HAueHHe BpeMeHu <ti > ompene-
JUTh MOMEHT HHEPIUH J1 MasiTHUKA.

9. CHATh NEpBOE CHEMHOE KOJIBIIO M HAaCaJUTh HA POJUK BTOPOE KOJIBIIO MAcCChl Mk2, 3aTEM
TPEThE KOJIBIIO0 MACChl Mk3. OIBIT TOBTOPUTH.

10. O1ieHUTH OTHOCUTENBHYIO E 1 a0COMIOTHYIO AJ TOTPENTHOCTH Pe3yIbTaTOB U3MEPECHUM.

11. JlaHHBIE pe3yIbTaTOB U3MEPEHHUH U BEIYMCICHUI 3aHECTH B TAOIHIIBI.

Bonpocul onsa donycka k pabome
1. KakoBa nienb paboTh1?
2. Jlath ompeneieHne MOMEHTa WHEPIHH.
3. 3anmcath GopMyiTy MOMEHTA MHEPIMH MasTHHUKAa MakcBesla M MOSCHUTh BETUYUHBI, BXO-
JSIIHE B HEe.
4. Onucatp pabouyro yCTaHOBKY M X0/ paOOTHI.

Bonpocwt ons 3awumsr pabomei
1. 3anmcath OCHOBHOM 3aKOH TUHAMHKHU JUJISl MOCTYNATEIILHOTO W BPAMIATEIILHOTO JIBHKCHUS
TBEPJIOTO Tela.
2. BriBectu hopMyIy 1t MOMEHTA MHEPLIMK MasiTHUKa MakcBeia.
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3. 3amucarh 3aKOH COXpaHEHHUs MEXaHWYECKON YHEPTUH ISl MasiTHUKa MakcBea.

4. Iomyuuts nuddepeHunanTbHbIM METO0M (HOpMYITy Ul pacueTa OTHOCHUTENIbHOW MOTperl-
HOCTH E.

5. lath ompeeneHue MOMEHTA HHEPIIMHA MaTepHaIbHONW TOYKH U TBEPJOTO TeJa OTHOCUTEIBHO
HENOABMXHOH OCH.

dopma OTYETHOCTHU: OTYET MO JabOpaTOpHOIl paboTe, BHITOJHEHHBIH M0 00pa3ily, B COOTBET-
CTBUHU C 33/IaHUEM.

OcHoBnas nuteparypa Ne 1, Ne 2, Ne 3
HononnurensHas nureparypa Ne 6, Ne 8.

JlabGoparopHasi padora Ne 8
Onpedenenue MomeHma uHepyuy KPymuibH020 MAIMHUKA MEMOOOM KOAeOAHU.

Lenb pabomul: SKCHEPUMEHTAIBHOE ONPEAEICHUE MEepUoJa KPYTHIBHBIX KOJICOaHMH M MO-
MEHTa UHEPLUH KPYTUIHHOTO MasTHUKA.

Ilpubopol u npunaonexicHocmu:. KPyTAIBLHBIN MasTHUK ¢ MIJITUCEKYHI0MepoM FPM-05.
Tlopsook evinonnenus pabomul u 06pabOMKaA pe3yibmamos usmepeHull

1. Bxirounth npubop B CETh;

2. TIOBOpauMBasi paMKy MpUOOpa ¢ 3aKPEIJICHHBIM B HEH TPY30M,
NpUOJIM3UTE €€ CTPENIKY K DIIEKTPOMAarHUTY TaKUM 00pa3oM, 4TOOBI
AIIEKTPOMArHUT (PUKCUPOBAI MOJIOKEHHE PAMKH;

3. Haxatp KHOMKY «IIYCK», nmpu 3TOM 3JIeKTpOMarHuT 00ecTo-
YHBAETCS, U PaMKa HAUMHAET COBEPIIATh KOJICOaHMS,

4. mocie TOro, Kak pamMKa COBEPIIUT HE MeHee 9 KPYTHIIbHBIX
Kosiebanuii, Haxath KHONKY «CTOIDy;

5. 3anmcarh B TaOJIMIly PE3yJIbTaTOB MOKA3aHHS MIJUTHUCEKYH]IO-
Mepa; 12

6. MOBTOPUTH M3MEPEHUs 5 pa3 C OAHUM U TEM XKe YUCIOM KO-

JIEOaHUM;
7. 10 pe3yabTaTaM IMATH U3MEPEHUI OINpeNleNIuTh cpeliHee apu(MeTHuecKoe 3HaueHne BpeMe-

HU <t>;

b

1

t
8. mo dhopmyne T = % OTIPEICITUTE TIEPUOJT KOIeOaHNH MasITHHKA,;
T2r4
9. Ilo popmyne J = o

G (G =8,0-10" H/m?) BBIYHCIUTH MOMEHT HHEPIIUH KPYTHILHOTO Ma-

STHUKA.
10. /lanHBIE pe3ynbTaTOB U3MEPEHUI U BEIYUCICHUH 3aHECTH B TaOIMILY.

Bonpocul ona donycka k pabome
1. Yto Ha3bIBaeTCSI MOMEHTOM MHEPLIMH MaTEepUaIbHOU TOUKU? MOMEHTOM MHEpLUH Tena?
2. Onummre pabouyro YCTAaHOBKY U XOJ SKCIIEPUMEHTA.
3. 3anummuTe pabouyro GopMysTy MOMEHTA HHEPIIHH.
4. OueHuTe MOTPEeHIHOCTh METOAA U3MEPEHUil nepruosa kKojaeOaH!l 1 MOMEHTa MHEPLUU KpPY-
TUJIBHOTO MasiTHUKA.
Bonpocul ona 3auumer pabomul
1. BeiBenute popmyny nepuosia KpyTHJIBHBIX KoyieOaHU M GopMyny JUisl onpeaesneHust Mo-
MEHTa UHEPIUH KPYTUIBHOTO MasiTHUKA.
2. BeBegure Gopmyny momayns kpyderus D u momyns casura G tBepaoro tena Kakos ¢usu-
YEeCKUN CMBICI MOJYJISl C/IBUTA U MOAYJISL KpYUeHuUs1?
3. JlaiiTe omnpeeneHre MOMEHTA HHEPITUH MaTePUAITBHON TOUKH.
4. Cohopmynupyiite Teopemy LlTeitnepa.
®dopma OTYETHOCTH: OTUYET MO JTAOOpaTOpPHOU paboTe, BHITIOJHEHHBIN MO 00pa3ily, B COOTBET-
CTBUHU C 33/1aHUEM.
OcnoBnas nuteparypa Ne 1, No 2, Ne 3;
JononuurensHas auteparypa Ne 6, Ne 8.
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JlaboparopHnasi padora Ne 9
Onpedenenue MoMeHmMa uHepyuU meia MemoooM KpymuibHbIX KOJeOaHull

lle]lb pa60mbz.' SKCIICPUMCHTAJILHOC OIPCACIICHUC MOMCHTAa MHCPHOHUU AHUCKAa MCETOJAOM KpPY-
THIBHBIX KOJICOaHUIA.

Ilpubopwvl u npunaonexcHocmu: TUCK HA YIPYro MPOBOJIOKE, MOMOJIHUTEIbHBIE TPY3bl (1U-
JMHAPBI WIK 1APbI), CEKYHI0MED, JIMHENKA, INTAHT€HIUPKYJIb.

Tlopsook evinonnenus pabomul u 06pabomKa pe3yibmamos usmepeHull

1. Uccnenyemoe Teno MpUBECTH B KPYTHIIbHOE KoseOanue. s aToro

°© TeJI0 TIOBOpaYMBaeTcs oTHocHTeNbHO ocn OO Ha MankIii yroa (He Gonee 6°) B
0. |~" 3 TrOpH3OHTAIBLHOI INIOCKOCTH U IIOCIE 3TOr0 €ro IPeJI0CTaBUTh CaMOMY cebe.
o 1
, Glle / 2. CexyngomepoM u3meputh Bpems 30-50 momHbIx Kosebanuit. OmnbIT

IOBTOPUTH HE MEHee 5 pa3 ¢ OJHUM U TeM K€ BBIOPAaHHBIM UUCIIOM Kosela-
Hui. Halitu cpennee 3HaueHue <t>.

o <t
3. Onpenenuth nepuoj Konedanuii: 7 =
n

4. Ha ognHaKoBOM pacCTOSSHUM OT MPOBOJIOKH HAa TUCK IMOCTABUTH 100aBOYHbBIE IPY3bI (IIaph
WJIN [IWIMHJPHI), IPOJIeSIaB S5 OMBITOB JJISI TOTO K€ YKCIia KoJeOaHuil 7, HAUTH Tepro1 KoeOaHuii
<t >
JucKa ¢ 106aBOvHbIME Tpy3amu T, = —-— .
n
5. JInneiikoit u3MepuTh paccTostHne Mexay ocsimu OO0’ u 0107,
6. lITaHreHIMpKyIeM U3MEPUTH AUaMETp 2 10OaBOYHOTO Tpy3a (I — paanyc rpysa).

7. B 3aBHCHMOCTH OT BHUIa UCIIOJIb3YCMBIX I[O6aBO‘IHBIX T'PY30B BbBIUUCIIUTHE MOMCHT WHCPIIUU
2

T 4 T?
uccneayeMoro Tena mo gopmyae J =m(2d 24 r2)ﬁ wm J=m(2d® += rz)ﬁ_
T°-T S UTA-T

, IJI€ n — YU CJIO KPYTHUJIbHBIX KOJIe0aHMiA.

1
8. M3mepuTh paguyc ucciaeayeMoro aucka R u HaliTH 3HaueHne MOMEHTa MHEPIIUH T10 TPOBe-
m,R’

pouHoii popmyne J,,, = 5 Macca mucka m1= 1,570 kr.

9. MeromoM pacdera MOTPENIHOCTEH KOCBEHHBIX M3MEpPEHHH HAaWTH aOCONIOTHYIO TOTpem-
HOCTh pe3yibTara AJ.
10. JlaHHBIE pe3yabTaTOB U3MEPEHHI U BBIYMCICHUN 3aHECTU B TAOJIHUILY.

Bonpocul ona donycka k pabome

1. Kaxoga 1ienb paboTsi?

2. Yto Ha3bpIBaeTCsI MOMEHTOM HMHEpLMU MaTepualbHOW Touku? KakoB ¢u3nueckuil cMmbich
JTAHHOT'O ITOHATUS?

3. Onummre pabovyro yCTaHOBKY M XO[ 3KcrepuMeHTa. KakoBo HazHadyeHue B pabote n06a-
BOYHBIX I'PY30B?

4. 3anumure popMyiTy Ui eproaa KojaeOaHuil KpyTUIbHOTO MasTHUKA. [Ipu kakux ycrnoBu-
SIX CIIpaBeyIiBa 3Ta popMmya?

Bonpocul ona 3auumer pabomul

1. BeiBeaute popmyity neproja KoieOaHUN KPYTHIBHOTO MasiTHUKA.

2. Chopmynupyiite Teopemy LllTeiiHepa u Mokakurte, Kak OHA MPUMEHSETCS B MPOJICIaHHON
pabore.

3. Ilonb3ysce nuddepeHnnanIbHbIM METOI0M, MOTy4YuTe (OPMYITY OTHOCHUTENBHOW MOrpem-
HocTH AJ/J.

4. Kak noBBICUTh TOYHOCTh 3KCIIEPUMEHTA, TPOBEIEHHOI0 HAa JAHHOW yCTaHOBKE?

5. BeiBegute (hopMyy MOMEHTa HHEPLUH CIJIOLIHOTO JIMCKA, KOJIbIIA, CTEPKHS.

6. ChopmynupyiiTe 3aKOH COXpaHEHHS MOMEHTa UMITYJIbCca, OCHOBHOW 3aKOH TUHAMUKH Bpa-
IIaTEILHOTO IBM)KEHUSI.

®dopma OTYETHOCTH: OTUYET MO JTAOOpaTOpPHOU paboTe, BHITIOJHEHHBIN MO 00pa3ily, B COOTBET-
CTBUHU C 33/1aHUEM.

OcnoBHas nuteparypa Ne 1, Noe 2, Ne 3
JononnurensHas auteparypa Ne 6, Ne 8.
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JlaGoparopHasi padora Ne 10
Haxnonnoii masmuux
Lenv pabomwi: SKCIEPUMEHTAIIBHOE U3yUYE€HUE CHJI TPEHUS, BO3HUKAIOIINX MPU KAaYCHUH 1apa

M0 TUIOCKOW TOBEPXHOCTH; OmpejaeieHrne Kod((UIMEeHTa TPEHUsS KadyeHUs ¢
[IOMOILBIO HAKJIOHHOT'O MasITHUKA.

Ilpubopvl u npunaonexcHocmu.
ycranoBka FPM-07 — HaKJIIOHHBIN MasTHUK.

i

(= = =

Z

==, = ——=
cTon /copoc

Tlopsook evinonnenus pabomel u 06PaAbOMKA pe3yIbmamos usmepeHull

1. V3mepuTh IITAHIC€HUUPKYJIEM AUAMETP IIapa U ONPEIETUTh €ro paguyc.

2. C moMompl0 MaxoBHKa 8 YCTaHOBHTH Yrojl HAaKJIOHAa IUIOCKOCTH KOJEOaHW MasTHUKA
S =45". TIpu TakoM yrJie MorpenHoCTh U3MEPEHUI MUHUMAITbHA.

3. OTKJIOHHUTH MOJBELICHHBIM HA HUTHU 1Iap BIOJIb KAkl 4 BripaBo Ha yron oo = 10° u, yuep-
JKMBas €ro B 3TOM IOJIOKEHUH, HaxkaTh nociemoBarebHo KHonku CTOII u CBPOC — o6a Tabio
JIOJDKHBI [TOKa3aTh HYJIH.

4. Ornycruts map. [locie Toro, kak map coBepiuT N MoyHbIX Kojedbanuit (N = 10), usmeputh
MaKCHMaJIbHBIN yToJl OTKJIOHEHUS 1l1apa oh 1O LIKaie 4.

5. OmpIT mo m.m. 4 u 5 HeoOXOAMMO MpoJeNnaTh MATh pa3 W TOJIYYUTh 3HAUYEHUS Ohi,
Oon2,.....0n5.

6. BpuucIuTh cpenHee 3HAUCHHE yIila <on™> U3 MATH 3HAYCHHH, MOJYYCHHBIX B 1.5, a 3aTeM
o ¢popmyie

oy —(at, )
OIIPEJICTIUTh CPEIIHIO BeTHMYHHY K03 duimenTa Tpenns <k=>.
7. Paccumrtarh a0COJIIOTHYIO HOTPEIIHOCTD Ah U3MEPEHUSI KOHEYHOTO yIia <on™>.
8. BBIYHCIUTH OTHOCUTEIBHYIO MOrpenHocTh (E) u3Mepenus K mo cieayromieit gpopmyie:
Ak =£+ 2ApB N Aa, + Aa,

E=— :
k r sin2f oa-<a,>

9. Tlo popmyne Ak =<k>-E paccuutarh aOCONIOTHYIO MOTPEITHOCTh M3MEpeHHs K U OKOHYa-
TENBHBIN Pe3yJIbTAT U3MEPCHUH MPeCTaBUTh B Buie K = <k> + Ak.
10. Pe3ynbTaTel M3MEpEHUH U pacyeToB 1o mil. 1-9 3aHecTu B Ta0IUITy.

Bonpocwt ons oonycka k pabome
1. Kakoga 1ienb paboTs1?
2. Onummre pabouyro YCTAaHOBKY M XOJT IKCIIEPHMEHTA.
3. Banummte padouyro GopmyIty Ui onpeecHus K, MOsSCHUTE CMBICT BCEX BEIMYHMH, BXOSIINX B
HEe.
4. TlosicHUTE CMBICT M METOJ ONIPEICIICHNS BCEX BEIIMYUH, BHOCUMBIX B TaOIUILY.

Bonpocul ona 3auumer pabomul
1. ChopmynupyiiTe 3aKOH COXpaHEHHSI TIOTHON MEXaHUUECKOU SHEPTHH.
2. Ilpuenute hopmyny paboThl MexaHndeckoi cuibl. Kak cBs3ana paboTa cuibl TpeHUS KaueHUs
C U3BMEHEHUEM MAKCUMAJIbHON MOTEHIUAIBHON YHEPTUHM 11apa?
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3. HaszoBure BUBI TPEHUS U UX XapAaKTEPUCTUKH.
4. TlosicHUTE IPUPOJTY CUIIBI TPEHUS KaueHUSI.
5. BriBenute pabouyro hopmyny pacuera KodhHHUIHEHTa TPEHUS KaueHUSI.
6. BriBenure (hopMyny aisi pacdera OTHOCHUTENIBHOW MOTPEUIHOCTH u3MepeHus E. IIpoananusu-
pYHTE ee C TOUKU 3pEHHUs MOBBIILIEHUS] TOYHOCTHU 3KCIIEPUMEHTA.

@dopma OTYETHOCTH: OTUET MO JIAbOpaTOpHOW paboTe, BBHIOJHEHHBIH MO 00pa3ily, B COOTBET-
CTBHH C 3a/1aHUEM.

OcHoBnas nuteparypa Ne 1, Ne 2, Ne 3
HononnurenpHas nuteparypa Ne 6, Ne 8.

Jladoparopnasi padora Ne 11
IIposepka 3aKkOHa COXpaHeHUss MeXaHUYeCKOU IHepeUul

Llenv pabomul: IpOBEpKa 3aKOHA COXPAaHEHHsI MEXAaHUYECKOH SHEPruM IpU CKaTbIBAHUU TeJIa C
HaKJIOHHOM IIOCKOCTH.
IIpubopuvl u npunadnexicHocmu: HaKIOHHBIH kenno0 ¢ Muuucekynaomepom FPM-15, mapuk.

Tlopsadok evinoanenus pabomul u 06pabOMKa pe3yibmamos
9KCnepumenma

1. YcraHoBUTh 3a/laHHBIN YroJl HAKJIOHA Kel100a ¢ C TOPU30H-
ToM (30°< @ < 40°).

2. Haxarp knaBumry CETb.

3. C noMompl0 3JIeKTpOMarHuTa IIapuk 3a(UKCHpOBaTh B
BEPXHEM KOHIIE JkeJ100a.

4. Haxartsp knasunry [TYCK.

5. 3amucaTh MOKa3aHUsS MWUIMCEKYHJIOMEpa B TaOmuily pe-
3yJIBTATOB.

6. OmbIT moBTOPUTH 5-10 pa3 u onpenenuTs cpenHee 3HAYCHNE
BPEMEHH JBHIKCHMUS <t>.

7. Tlo popmysie, 3Hast yroj HaKJIOHA XKea00a C TOPU30HTOM & U TyTh |, IpOWACHHBIN MapruKOM
MEXITY ABYMS (POTOIIEKTPUUECKUMU TaTYNKAMHU, HAUTH CKOPOCTH I1apa V B KOHILIE MTyTH:

L= Eglsinoz
1/7 :

8. IloacraBuB cpeaHee 3HaU€HUE BpeMEHU <t> B IPOBEPOUHYIO (hopMyITy,

v -2

npoe t

paccuuTath CKOPOCTh Vipos.
9. OueHNUTh OTHOCUTENBHYIO E 1 aOCOMOTHYI0 AV MOrpelHoCTd U3MEpeHuil no Gpopmymnam,
HOTy4eHHbIM AU (epeHInanbHbIM METOI0M

AV 1(Ag Al Aa AV, .. Al At
E,=—=2| —+—+—| E,="™2=—+—.
V. 2{g | Wa«a \Y/ It

npoe

JlaHHbIE pe3ynbTaTOB U3MEPEHHM U BHIYMCIICHUI 3aHECTH B TaOJIHUILY.

Bonpocwt ons oonycka k pabome
1. KakoBa mens paboThI?
2. OnummTe yCTpocTBO paboueii yCTaHOBKHU M XOJ] SKCIIEPHMEHTA.
3. 3anummuTe paboyyro U MPOBEPOUHYIO (POPMYIIBI, TOSICHUTE HX.

Bonpocul ona 3auumer pabomul
1. Kakne cwibl MPUBOJMAT K OTCYTCTBHIO CKOJIBKEHUS TMPH CKATBIBAHWH Tela ¢ HAKIOHHOM
TUIOCKOCTH? YKaXUTE UX Ha YepTeKe.
2. ChopmynupyiiTe 3aKOH COXpaHEHHSI MEXaHUUECKOU SHEPTHH
3. Kaxue cuibl Ha3bIBatOTCSI KOHCEPBATHBHBIMU?
4. Kakue cuibl Ha3bIBaIOTCS KOHCepBaTUBHBIMU? JluccumatuBHbIMU? [lpuBenute mpumepsl
ATHUX CHIL
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5. [osicuute (Qu3nyeckuil CMbICT CUJIBI TPEHMs clemieHus: F:, 1 mouemy mpu OTCYTCTBUU
CKOJIBKEHUS BBITIOJTHSICTCS 3aKOH COXPAaHEHHSI MEXaHUYECKOW YHEPTHH.
®dopmMa OTYETHOCTH: OTUYET MO J1TAOOpaTOpHOU paboTe, BHITIOJHEHHBIN MO 00pa3ily, B COOTBET-
CTBUH C 33/IaHHEM.
OcnoBnas nuteparypa Ne 1, No 2, Ne 3; nononnurenbHas aurepatypa Ne 6, Ne 8.

JlabopaTopnasi paGora Ne 12
IIposepra meopemvl LlImetinepa memooom nuneapuzayuu 3KCREPUMEHMATbHOU KPUBOLL

Lenv pabomul: onpenenieHe MOMEHTA UHEPIUU TBEPABIX TEJ U KCIEPUMEHTalIbHAas IPOBEP-
Ka crpaBenauBocTy TeopeMsl Ll Telinepa Ha mpuMepe PU3NYECKOTr0 MasiTHUKA.

Ilpubopol u npunaonexcHocmu. yauBepcaabHblii MasTHUK FPM—-04.

Tlopsiook evinonnenuss pabomul u 06pabOMKA pe3yibmamos IKCnepumMeHma . )
1. Ompenenstor HEHTP THKECTH (HU3HUECKOTO MasTHUKA. DU3MUECKHiA
MasiTHUK MPEJICTaBIsIeT COO0H OHOPOIHBIN CTEPIKEHb.
2. YcTaHaBIUBAIOT OMOPHYIO MPU3MY Ha (DU3MYECKH MasTHUK B Kpai-
Hee MOJIOKEHUE, 3aKperisisi ee ¢ MoMolbio BuHTa. OcTpoe pedpo onopHoi
NpU3MBI SABJSIETCS OChbIO KauaHus. OmpenenstoT paccTosHue ¢ Mexay LeH-
TPOM MacC M OChI0 KadaHus. J[aHHBIC 3aHOCAT B TAOIHILY.

3. YcraHaBIUBAIOT KPOHIUTEHH 8 BMecTe C (POTORIEKTPUUYECKUM JAaT-
YUKOM 7 TakK, 4TOObI KOHEI| CTEP)KHS MasTHUKA MEPEKPbIBAJ CBETOBOW JIyY, [=T==]

¥ ooo
MOCTYIIArOIHU OT JIAMIIOYKHU Ha q)OTOHaTLII/IK. [

4. OTKJIOHSIOT MasATHUK Ha yroil ¢ =5° —6° OT IOJI0KeHUs] PaBHOBECHS,
nocie yero HaxxumaroT kiiaBuiry CbPOC Ha MustucekyHomepe.

5. Ilocne noxncuera uzmepureneM 10 konedanuii Haxxumarot kinasuiry CTOIL ITo noka3zanu-
SIM CEKYH/IOMEpa OTPENENISIOT MPOIOIDKUTENbHOCT 10 Konebanmii. Mi3mepeHne nmoBTOPSIIOT HE Me-
Hee 5 pas. [lanHbie 3aHOCAT B TAONIHUILY.

<t> o
6. Ilo dbopmyrne T = —= pacCUHTHIBAIOT CPEIHIOI BEJIMYHMHY IEPHOIa KOIeOaHUH MasTHH-
n

Ka, rae <t > — cpenHss NpoJoLKUTENbHOCTD 10 KonebaHuit; N — yncino kojaeOaHMi.

7. W3menstoT paccTtosHue /, OIycKasl ONMOPHYIO NMPU3MY BHH3 HA YETHIPE JENICHHUS ¥ BHOBb
HPOBOJT U3MepeHHs (CM. 11. 4 — 6).

8. W3meHsiss /, MOBTOPSIIOT OMBIT IIECTh pa3. Pe3ynbTaTsl H3MEPEeHUN U BBIYMCICHUN 3aHOCST

B TA0JIHILY.
2

T°mg¢
4

9. Tlo dopmyne J = >— PacCUMTHIBAIOT 3HAYEHHS MOMEHTA MHEPLMH J.
V4

10. Mcronb3ys pe3ymnbTaThl H3MEPEHHiT 1 BRIUCIEH i CTposT 3aBucumMocth J = f (£7).
11. U3 rpaduka onpenensitor coOOCTBEHHbIII MOMEHT MHEpLUUU J, OTHOCUTEIBHO OCH, IPOXO-
JIAILEN Yepe3 ero LeHTp mMacc.

12.TIo npoBepouHoii hopmyne J

Onpos =

1
—m/¢?, pacCUMTHIBAIOT J, W CPABHHBAIOT PE3YJIHTATHI
2

pacycTa U OIbITA.

13. U3 rpaduka J = f(¢*) ompenensioT Maccy CTEp:KHS m = U CPaBHUBAIOT C yKa3aH-

/%)
HOM B Tabnuue.
14. OueHunBaOT NOrpeLIHOCTb IPH ONpeeeHun J, 1 m.

Bonpocul ona donycka k pabome
1. ChopmynupyiiTe 11enb paboTHI.
2. JlaiiTe onpeneneHne GU3NIECKOMY MAITHUKY.
3. 3amumute GopmMyny U ONPEIeTICHUS MOMEHTA HHEPIHH (PU3NIECKOr0 MasTHUKA.
4. Kak, uCIonb3ys METOJl JIMHEapHu3allid SKCIIEPUMEHTAIbHON KPUBOH, MOXHO IMPOBEPHUTH
cnpaseIMBOCTh TeopeMsl Lltelinepa?
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Ka.

Bonpocwt onsa 3awumsr pabomei
Kak 3anuceiBaeTcsi OCHOBHOM 3aKOH JMHAMHUKHU BpalaTeIbHOTO IBHXKCHHUS?
Kak ¢popmynupyercs noHsTHE MOMEHTA MHEPLUU MaTepruaibHOW TOUYKU U TBEPIOTo Teja?
SBnsiercs 1M MOMEHT UHEPLUU alTUTUBHON BETMUYNHOMN?
Kaxk dopmynupyercs reopema Illteiinepa? B kakux cuTyanusx 3Ta TeopemMa npuMeHuma?
BriBenute pabouyro ¢popmyity JUIs OTIpeeIeHns MOMEHTA HHEPLUUH (PU3UIeCcKOro MasTHU-

ko E

6. [IpoaHanu3upyiTe MONYICHHBIE PE3YJIBTATHI U CACIANTE BBIBOIBI.
®dopma OTYETHOCTH: OTYET MO JIabopaTOPHOM paboTe, BBHIMOIHEHHBINH MO 00pasily, B COOTBET-

CTBHUHU C 3aJaHUCM.

»w

OcnoBHas nuteparypa Ne 1, Ne 2, Ne 3
HononuurensHas auteparypa Ne 6, No 8.

JlabopaTopnasi paGora Ne 13
I'paoyupoeka 38yk06020 cenepamopa

Lenv pabomul: TpagyupoBKa 3ByKOBOrO reHepartopa metojnoMm ¢uryp Jluccaxy. Pazbop pas-
JUYHBIX CUTyallui BO3SHUKAIOIIMX MPU CIO0KEHUH JIBYX B3aHMMHO TEPIICHIUKY-
JSIPHBIX KOJIeOaHUN pa3HBIX YaCTOT

IIpubopwl u npunadonexicHocmu: YIEKTPOHHBIN ocIuLIIorpad, 3ByKOBOM TreHepaTop
Tlopsook evinonnenus pabomsl u 06padbomrka  pe3yi1bmamos usmMepeHull

1. CoOpatb cxemy.

L — 2. Bxmounth B ceTh 3BYKOBOW TeHepatop, ocumuiorpad. Chokycu-
v s pOBaTh M BBIBECTH CBETOBOE IISITHO B IICHTP KOOPJAMHATHOW CETKH
E Tu=50Tm ocrmuiorpada.

3. Bpamas pyuky 4acToThl 3ByKOBOT'O I'€éHepaTopa OT Hayaljla [IKaJbl,
JNOOUTHCA MOSIBICHUS YCTOWYNBON (QUTyphL. [1omydnTs GUrypsl npu cioxeHun KoineOaHuid pas-

JIMYHBIX 9acTOT. OUrypBI TIEpEepHCOBaTh U 110 hopmyne V, =V, %,onpez{enmb 4acTOTY KOJie-
X

Oanwuii reneparopa Vv;. [IpoBepuTh, COOTBETCTBYET JIM 3HAUYCHHUE 14, TOKA3aHUIO TMMOA 3BYKOBO-

ro TeHEPATOPA Viuvsa-

OueHuTh aOCONIOTHBIE W OTHOCUTENBHBIE OMIMOKH B OTCUETAaX YaCTOTHI MO JIMMOY 3BYKOBOTO

reHeparopa.

Pe3ynbTaThl ©13MepeHUii U BBIYMCICHUN 3aHECTH B TAOIUILY.

Bonpocwt ons oonycka k pabome
KakogBa nens paboTbI?
Onwumure pabouyr0 YCTaHOBKY, YKa3aB Ha3HAuY€HHE 3BYKOBOTO TE€HEpaTOpa M SJIEKTPOHHOTO
ocuuitorpada.
3anuiute padouyro Gopmyiy ¢ MOSCHEHHUEM BEIHYUH, BXOASAIINX B HEe.
Yro HazwBatoT purypamu Jluccaxy? Kak onpenenstor yactotry KoyiebaHUi 3ByKOBOTO TeHepa-
Topa 1o popme duryp Jluccaxy?

Bonpocwt onsa 3awumur pabomei
3anumure ypaBHEHHE TapMOHUYECKOT0 KOJIeOaHUs M MOSCHUTE CMBICI BXOJSIINX B HETO BEIIU-
YHH.
[Tonyunte ypaBHEHHE TPACKTOPUHU PE3YITBTUPYIOMIETO IBUKECHUS, TIOJTYIaeMOTO TPH CIIOKEHUHT
B3aMMHO MEPIEHANKYIISAPHBIX KOJeOaHUH C OIMHAKOBBIMU YaCTOTAMHU.
Hccnenyiite momydeHHOE ypaBHEHHE B 3aBUCHMOCTH OT Pa3HOCTH (a3 CKIIaJbIBaeMbIX KoJeOa-
HUU U aMIUTUTY.
Yewm onpenensiercst popma puryp Jluccaxy?
@dopma OTYETHOCTHU: OTYET MO JabopaTOpHOIl paboTe, BHIOJHEHHBIH 10 00pa3ily, B COOTBET-

CTBUHU C 3alaHUECM.

OcHoBnas nuteparypa Ne 1, Ne 2, Ne 3
HononnutensHas aureparypa Ne 6, Ne 8.
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JlaGoparopHas padora Ne 14
Mamemamuyeckuil MasmHux

L]env pabomul: 3KCIEPUMEHTANIBHOE OMNPECIICHNE YCKOPEHUSI CUJIbl TSKECTH METOAOM KoJjie-
0aHuil MaTEMaTUYECKOIO MasITHHKA.

Hpu60pbl u l’lpuHGOﬂ&?fC'HOC'mM.' MaTeMaTHUYEeCKUM MasATHHUK, CCKYHOOMCP, 3C€pKaJibHAas IKaJIa.

Tlopsiook svinonnenuss pabomol u 06pabOMKA pe3yibmamos uzmepeHuil

1. ITo cexynmomepy ompenenstoT Bpems 1 50-70 monHBIX KoJIE€OaHHUH.
OnbIT NOBTOPAIOT HE MEHEE 5 pa3 U HaXOJAT cpeaHee 3HaueHue < ¢, >. Ompe-
JENSIOT TIEPUO]T KoJIeOaHMi.

2. YKopauyuBasi HUTb, IEPEMEIIAIOT I'Py3 B BEPXHIOK YaCTh HIKAIbl U OT-
CUUTHIBAIOT TIOJIOKEHHE HIDKHEH rpaHu rpy3a | (Ha puc. nonoxenue 2). Pasnocts otcueros li—I2
paBHA U3MEHEHUIO JJIMHBI MasTHUKA.

3. M3mepstor He MeHee 5 pa3 Bpems I Toro ke uucia kojsebanuid N. BEIYUCISIOT IEpHO KO-
ne0aHui.

2
A (I1 - |2)
2 2
T1 _Tz
5. JlanHbie pe3yabTaTOB U3MEPEHUN U BBIYMCIICHHUH 3aHOCST B TAOJIHILY.

4. Ilo popmyne g = BBIYMCIIIOT 3HAYEHHUE (.

Bonpocwt ons oonycka k pabome
1. KakoBa nenb paboTb1?
UTo Ha3bIBaCTCS MATEMATUICCKUM MAasITHUKOM?
3. 3anummure hopMyny repuoa KoiedaHuii MaTEMaTHUECKOTO MAasTHUKA U TIOSICHUTE BEJIMYUHBI,
Bxosmue B Hee. [Ipy kakux yciaoBuUsiX cipaBemivBa 3ta popmyina?

N

Bonpocwt onsa 3awyumsr pabomei
1. Tlon meificTBHEM KaKWX CHJI COBEPIACT FApMOHUYECKHE KOJICOAHUSI MATEeMaTHUECKUN MasTHUK?
2. HWcxons u3 3aK0HA COXpaHEHUS MEXaHWYECKOW dHEPruu, moiaydute muddepeHnaibHoe ypaB-
HEHHUE FapMOHUYECKUX KOJIeOaHUN MaTeMaTUYECKOTO MasTHHUKA, IPUBEAUTE €T0 PEIICHHE.
[Tpu KaKWX YCIIOBUSX MAsITHHK Oy/IeT COBEpIIaTh rapMOHUYECKHE KOJIeOaH s ?
Briseaute popmyny neprosa konebaHuii MaTeMaTHUECKOTO MasiTHUKA.
®dopMa OTYETHOCTU: OTYET MO JTAOOpaTOpHOU paboTe, BHITIOJIHEHHBINA MO 00pasily, B COOTBET-
CTBUU C 33/IaHHEM.

Hw

OcnoBnas nuteparypa Ne 1, No 2, Ne 3
JononuurensHas mureparypa Ne 6, Ne 8.

JlabopaTopnasi paGora Ne 15
QusuuecKuil MassmHux
Lenv pabomul: SKCIEPUMEHTATBHOE OMPEEIICHNE YCKOPEHUS CUJIbl TSXKECTH METOAOM KoJle-
Oanuii pU3MIEeCcKOro MasiTHUKA.

Ipubopvl u npunaonexcrnocmu: ynusepcanbhbiii MasTHUK OII-1, cekynnomep, TUHEHKa.
Tlopsook svinonnenus pabomel u 06PAOOMKA pe3yIbmamo8 usmepeHul

1) TNoaBecuTh MAsTHUK HA OMOPHYIO NMPU3MY 7, OTKIIOHSIOT Ha HEOOIb-
IOM yros u u3MepsitoT cekyHaomepoMm Bpems t1 30-50 mosHbBIX KoJIeOaHMIA.
OneIT NOBTOPSIIOT HE MEHEE S pas.

2) Ompeaenstor Nepro 1 KojeOaHu.

3) Haiitu nosio>keHne HEHTPA MacCc MasgTHHKA.

4) IlepeBepHyB MasiTHUK, MOJBEIIMBAIOT €r0 HA OMOPHYIO Mpu3My 9. Bri-
OpaTh TO K€ YUCIIO KosieOaHUH N ¥, TOBTOPUB OMNBIT HE MEHEe 5 pa3, HaXOIAT
nepuoy konebGanuil. [Ipu 3TOM H3MepeHHbIe 3HaueHus nepuonoB 11 u 712
OJDKHBI OTJINYAThCS He Ooliee ueM Ha 5%.

5) BbIUKCIAIOT CpeHee 3HAUeHUE <>

\o
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_ 4”2(I2 _Il)(IZ + Il)
T22|2 _T12|1 .

6) OueHuBaOT a0COIIOTHYIO MOTPEIIHOCTh AQ pe3ynbTara, UCXOAs U3 TaOJIHMYHOTO 3HAYCHUS
MCKOMOM BEJMYUHBI Gragn VI IIUPOTHI T. Bpartcka: Grasa = 9,816 M/c?. HaiiTu OTHOCHTENbHYIO MO-
TPELIHOCTD E.

7) Pe3ynbraThl u3MEepEeHN U BHIYUCIICHUHN 3aHECUTE B TAOJIHILY.

Bonpocwt ons oonycka k pabome
1. KakoBa nenb paboThI?
UYro Ha3zbiBaeTcs puznueckuM MasTHUKoM? Kakol MasTHUK Ha3bIBa€TCS 0OOPOTHBIM?
3. Bamummre dopmMyny mepuoaa KoueOaHUH (PU3MUECKOTO MAasTHUKA U TOSICHATE (PU3NICCKUI
CMBICT BEJIMYUH, BXOASIIUX B Hee. [Ipu kakux ycnoBusix cripaBeaiuBa 3Ta popmymna?
4. Onumure pabodyro YCTaHOBKY U X0/ SKCIIEPUMEHTA.

no

Bonpocui 0na 3awumul pabomul
1. BeiBegute dhopmyny i ieproja Koinebanuii Gu3nyeckoro MasiTHUKA.
2. Tlonmyunre muddepeHnranbHOe ypaBHEHHE TApMOHHUYECKUX KOeOaHui (PU3NIECKOTO MasSTHH-
Ka, IPUBEJIUTE €0 PELICHHUE.
Uro Ha3pIBaeTCS NPUBEICHHON [UIMHOW (PU3NYECKOTO MassTHUKA?
Cdopmynupyiite Teopemy LlTeitnepa.
®opma OTYETHOCTH: OTYET MO JabOpaTOpHOI paboTe, BHITOJHEHHBIH MO 00pa3ily, B COOTBET-
CTBUHU C 3a/IaHUEM.

How

OcHoBnas nuteparypa Ne 1, Noe 2, Ne 3
HononnurensHas auteparypa Ne 6, Ne 8.

JlaGoparopHuasi padora Ne 16
Yuueepcanvnwiii masmuux

L]env pabomul: SKCTIEPUMEHTAIIBHOE OIpEENIEHUEe YCKOPEHUsI CBOOOIHOTO Ma/ieHUs METOJIOM
KoJIe0aHU MaTeMaTHYecKOro 1 000POTHOTO MasITHUKOB.

IIpubopwr u npunaonexcnocmu: ycranopka FPM-04.
Tlopsoox evinonnenuss pabomul U 06PabOMKA pe3yIbmamos usmepeHull

Onpede/zeHue YCKOperus 800001020 nadeHus ¢ nOMOUWbIO MamemaniudecKkoco MasiAmHuKa

1. HwxHuili kpoHmTEeHH 6 BMecTe C (POTOINEKTPHUUECKUM
JATYNKOM YCTaHOBHTE B HIDKHEH YacTH KOJIOHKH TakK, YTOOBI
JUIMHA MaTeMaTH4eCKOro MasTHHKa IO IIKaje ObUla He MeHee
50 cMm. 3arsgHUTE BOPOTOK S, PUKCHPYS (POTOITEKTPUICCKUHN aT-
YUK B N30paHHOM MOJIOKEHUH.

2. TloBopauuBas HMKHUI KpOHIUTEWH, MOMECTUTE Haja Jat-
YHKOM MaTeMaTHYECKUI MasSTHUK.

3. Bpamas Bopotok 10, Ha BepXHEM KpOHILITEHHE yCTaHOBU-
TE JUTMHY MaTeMaTHYECKOT0 MasiTHUKa, OOpaTHB BHIMAaHHUE Ha TO,
4TOOBI YepTa Ha MIapuKe OblUIa MPOIOJKEHUEM YepThl Ha KOpITyce aall b
(OTOIIIEKTPUIECKOTO TATUHKA. = 5 N2

4. OTKIOHHTE MaTeMaTHUeCKHil MasTHUK Ha yron 4 — 5° oT mosnoskeHus paBHOBECHS.

5. Haxwwure xnasunry CbPOC.

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

7. Ompenenute cpennee apudMeTUIECKOe 3HAUCHUE BPEMEHH 110 (hopmyIie:

1 n
<t>—;;ti

rae N — KOJIMYECTBO BBIMOJHEHHBIX N3MEPEHUIA; ti — 3HaYeHUE BPEMEHH, MOJTYYCHHOE B | — OM H3-
MEpEHUMU.

M
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Onpenenure nepuoi 71 MAaTEMaTUYECKOTO MAsITHUKA.
4r’
ITo dopmyne g, = e oTpeieNIuTe YCKOpeHHe CBOOOAHOTO MaJeHUs J1.
1

©

Onpeodenenue yckoperus c60600H020 NAOeHUs
¢ NOMOWBIO 0OOPOMHO20 MAAMHUKA

TloBepuuTe BepxHuii kpoHmTeitn Ha 180°,

YcranoBuTe 000pOTHBINM MassTHUK Ha HOXKKE 14 Kak yka3zaHO Ha pUCYHKE.

OTKIOHUTE MasTHUK Ha yroa 4 —5° oT monoxeHus paBHOBECHS.

Haxxmute kinaBury CBPOC.

ITocne noacuera n3mepureneM 30-50 konedanuit Haxmute knasuy CTOIL M3mepstor He
MeHee 5 pa3 Bpems 30-50 konebaHu MasTHUKA.

6. Ompenenure nepuoj Koiedanuii 000POTHOTO MasITHUKA T>.

7. CHuMHTE MasiTHUK U, IEPEBEPHYB €r0, IOABEChTE Ha BTOPOM HOXe 13.

8. HmxHuil KpOHIITEHH ¢ (OTOINEKTPUUECKUM AATYUKOM 6 MEPEMECTUTE TaK, YTOOBI KOHEIl
CTEpPIKHS MasiTHUKA MEPEKPhIBAJl CBETOBOMU 1y, MOCTYMAIOLIUI OT JIAMIIOYKH Ha (POTOJATUHK.

9. TIoBTOpHTE OIBIT COIIACHO ITyHKTaM 3-5. Omnpeenus nepuos konebanuii 72/, cpaBHuTE pe-
3yJbTaT C MOJTYYSHHOH BbIle BeNUYUHON 712. [[1s1 000pOTHOrO MasiTHUKA pPacXOKICHUS B 3HAYCHHU-
ax T» u T7' ne nomxHE! npesbmats 1%.

10. Onpenienure NPUBEAECHHYIO [UIMHY OOOPOTHOTO MasTHUKA L, MOJACUMTHIBAS KOJIUYECTBO
HAceueK Ha CTEPXKHE MEXKy HO’KaMHU, KOTOpbIe HAaHECEHbI uepe3 Kaxabie 10 Mm.

Ar®L
T,

12. Ouenute oTHOCHTENBHYIO (£) 1 a0COMOTHYIO (AQ) MOTPEITHOCTH PE3yAbTATOB U3MEPEHHMA
o popmyrnam, nmonydeHHbIM TuddepeHIInaIbHBIM METOAOM:

E = A _ 2 Am + Al AL

—+2—, Ag,= ;

. Y T 0, =E0,
E, =29 A7 AL 54T - ag,—E,g,
9, T L T2

Pe3y.]'II>TaTBI I/I3MepeHI/II71 Y BBIUMCJICHUM 3aHOCAT B Ta6J'II/II_U>I.

abrowNE

11. o popmyne g, = OTpe/IeNIuTe YCKOpEeHrue CBOOOHOro NaieHus J.

Bonpocul ona donycka k pabome
1. Ilenb paGoThL.
2. Yrto HazpiBaeTcs (U3NYECKMM W MaTeMaTHYeCKUMH MasTHUKamMHu? Kakoif MasTHHK sBiseTCs
000pOTHBIM?
3. 3anummre GopMmyny mepuoja KosiebaHUi (U3NYECKOro MasiTHHUKA M MOSCHUTE (QU3NUECKUil
CMBICJT BXOJSIIIUX B HEE BEITHMUUH.
4. Onumure pabouyro YCTaHOBKY U X0/ SKCIIEPUMEHTA.

Bonpocul ona 3auumer pabomul
1. BeiBenute Gopmyny /uid neproja KoyiedaHuit pu3nueckoro 1 MaTeMaTuyeckoro MasiTHUKOB.
2. BrBenute nugdepeHnuanbHble ypaBHEHNsI TAPMOHUYECKUX KojeOaHui (hU3MYecKoro U mare-
MaTHYECKOI0 MasiTHUKOB, PUBEIUTE UX PELICHUS.
Yro HazbIBaeTCS MPUBEACHHON JUIMHON (PU3UUECKOr0 MasiTHUKA?
Briseaure pabouyto popmyiy ais onpeaeaeHusl yCKOpeHHsl CBOOOTHOTO MaIeHusl.
5. OueHuTe MOrpenHoCTh METOA0B U3MEPEHUS YCKOPEHHsI CBOOOIHOTO MAJIeHUs C TIOMOIIbIO Ma-
TEMaTHYECKOI0 U 00OPOTHOT'O MasiTHUKOB.
dopma OTYETHOCTHU: OTYET MO JabopaTopHOil paboTe, BHIOJHEHHBIH M0 00pas3ily, B COOTBET-
CTBUHU C 33/IaHHUEM.

~ow

OcHoBHas nuTeparypa
Ne1,No2, Ne3
JlononHuTeabHAs IUTEPATYPA
Ne 6, Ne 8.
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JlaGoparopHasi padora Ne 17
Onpeoenenue kod¢huyuenma ynpyeocmu

Lenv pabomul: SKCTIEPUMEHTANTBHOE OTpeselieHne KodpUIIMEeHTa CTalbHON MPYKUHBI METO-
JIOM KOJICOaHUH.

IIpubopul u npunaonexcHocmu: NPYKUHHBIN MasSTHUK, TPY3bl, TEXHUUYECKHUE BECHI.

6 Tlopsiooxk evinonnenusi pabomul u 06PabOMKA pe3yibmamos usmepeHull
1. Ompenenuth Maccy rpys3a Mi B3BEIIMBAHUEM HA TEXHUYECKUX BECax.
8 2. Ucxonsa u3 30-50 momHBIX KoNeOaHUM, ONPEACTUTh Mepruo KoaebaHui
P rpysa.
> 1.5 t, >
a a 1 !
7777 7T n

rae <t1> — cpennee BpeMs N MONHBIX KosneOanuid. Bpems t1 m3mepurs ce-
KyHaomepoM. C maHHBIM Tpy30M Bpems {1 M3MepuTh HE MeHee 5 pa3 Juisl OAHOTO U TOro XKe
qrclia KoJIeOaHUH B OTPE/ICIIUTh CpeIHee 3HAUCHUE BpeMeHH <t1>.

2
ITo popmyne k = 47; 2m HaiTH 3HaYeHne KodpduimenTa ynpyroctu K.

ITo cMmenienuo TMHENKU OTHOCHUTEIIHLHO YKazateiid, ONpCACIINTb YAJIMHCHUC IIPYKUHBL All oA
JEUCTBHUEM Beca rpysa.

ITo popmyne k HAWTH cpeiHee 3HAYCHUE Kppos.

P
npos AI
OnbIT MOBTOPUTH IPU APYroil Macce rpysa Ma.

JlaHHbIE BBIUMCICHUN U U3MEPEHUM 3aHECTH B TAOJIHUILY.
Bonpocwt ona oonycka k pabome
KakoBa 1ienp paboTsi?
3anumure padouyro GopMyIly U NOSICHUTE BEIMUMHBI, BXOJISIINE B HEE.
Onummre pabouyro yCTaHOBKY U XOJT IKCIIEPUMEHTA.
Bonpocul ona 3auumer pabomul
Onummre KoneOaHus NPy>KMHHOTO MasiTHUKA.
BeiBenute nuddepeHnmanbHoe ypaBHEHHE TaPMOHUYECKOro KoieOaHus Ui MPY>KUHHOTO Ma-
STHUKA.
Hanummre ypaBHeHHE rapMOHUYECKOT0 KoJIeOaHUs MPYKUHHOTO MasiTHUKA M MOSACHUTE QU3U-
YECKUH CMBICI BCEX BEIUYUH.
Jaiite onpeneneHre MUKIMYECKONW YaCTOThI U MepHoa KolneOaHus.
OT 4ero 3aBUCST LHUKINYECKAs 4aCTOTa U NEpUO KojeOaHus NPYKUHHOTO MasiTHUKa?
BeiBeniute padouyro popmyiy.
KaxoB ¢usznveckuii cMpici kodduiimenta ynpyroctu?
Kakue xonebanus Ha3bIBatOTCs cBOOOAHBIMU? BBIHYXI€HHBIMU?
@dopma OTYETHOCTH: OTYET IO J1abopaTOPHOU paboTe, BBHIMOJHEHHBIN MO 00pasily, B COOTBET-

CTBHUHU C 3aJaHUCM.

OcHoBHas nuteparypa Ne 1, Ne 2, Ne 3
JononuurensHas nureparypa Ne 6, Ne 8.

JlabopaTopnasi paGora Ne 18
H3zyuenue 3amyxarowux xonebanui

Lenv pabomul: N3ydeHUe 3aTyXalOIUX KOJeOaHUH, ONpeneeHe TOTapupMUIEecKOro JeKpe-
MEHTa 3aTyXaHusl ¥ Kod(h(UIIMEHTa CONPOTUBICHHS CpPEAbl C MOMOIIBIO TMPY-
JKHHHOT'O MasITHHKA.

IIpubopol u npunaonexcnocmu. PY>KUHHBIM MaITHUK ¢ MUJUTMMETPOBOI LIKAJIOM,
rpy3 C JIOIIATKOM, COCYJ C BOJAOU, CEKYHIOMED.

Tlopsadox evinonnenus pabomol u 06pabomra pe3yibmamos usmepeHull
1. JInsa u3mepeHus mepuojia 3aTyxalomux KojJeOaHui MOJABEIICHHBI Ha MPYKHHE TPY3 € JI0-

MaTKOM (BMecTe ¢ yKa3aTelbHOM IUIACTUHKOI) BBIBECTH M3 TMOJIOKECHHUS PABHOBECHSI, OTTSHYB €0
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BHU3 Ha 3 uiu 4 cM, U oTimyckaroT. [Ipu xonebaHusx rpy3 U yka3zaTelbHasl IJIaCTUHKA HE JTOJIKHBI
LEIUISATHCA 3a IIKaYy.

2. CekyHIOMEpPOM HM3MEPUTH MPOMEKYTOK BpeMeHH i, B Te-
YeHue KoToporo rpy3 coBepiraet 30 uin 40 MoaHBIX KOJIeOaHHH.

3. Buumanue! B MOMEHT OCTaHOBKHM CEKyHIOMEpa HEOOXO-
JUMO OJHOBPEMEHHO 3a(pUKCHUPOBATh aMIUIUTYy MOCIETHETO N-
ro konebanus An. JlaHHbIE 3aHECTH B TAOJIHILY.

4. JIns yBeIWYEeHHUS TOYHOCTH cieayeT caenath 5-10 Takux
M3MEpPEHUI C OJTHUM U TEM JKe YHCIIOM KoJieOaHUil, 3a7aBasi OJIHY
U Ty K€ Ha4aJIbHYIO aMIUTUTYRy Ao.

5. B tabnuiyy mocnenoBatelibHO 3aHECTH 3HAYEHUS aMILIU-
TYyZIbl HAYaJILHOTO KojeOaHus Ao, aMILUTUTYAbI N-TO KoJebaHus An
U 3HaueHue BpeMeHu t g 5-10 oTAenpHbIX U3MEpeHui. 3aTem
Haxo4sT CPEIHIOK aMIUIUTY1y <An>.

6. Onpenenuts cpeHee 3HaUeHUE BpeMeHn <t> .PaccuuTaTh
MePUOJ 3aTYXAIOIINX KOJICOaHUH CUCTEMBI.

1
7. ITo popmyne 0 =InA= o |nx paccuuTaTh JOTapU(PMUUECKHI TEKPEMEHT 3aTyXaHUs O.

2m .
8. ITo dopmyne r :?5 BBIYUCIIUTh KOA(PQPHUIHUEHT I' CHIIBI COMPOTUBIICHHUS BSI3KOH CpPEIbl.

Macca rpy3a ¢ njonarkoit m = 102,57 r.
9. Ucnonw3ys nmuddepeHmaibHbIii METO, pacCuuTaTh OTHOCHTEIbHYIO E U abcomoTHyo Ar
HOTPEIIHOCTH Kod(puimeHTa conpoTuBieHus. /lanapie 3aHecTr B Ta0IHILY.

Bonpocwt ons oonycka k pabome

1. KakoBa 1ienb paboTh1?

2. Kakue konebaHus Ha3bIBAIOTCS TApMOHWYECKMMHU? 3aNHIIUTE ypaBHEHHWE TApMOHHYECKHX
KoJIeOAHUI M HA30BUTE BEJIMYMHBI, BXOJSIIUE B HETO.

3. Uro Ha3pIBaeTCs AEKpEeMEHTOM 3aryxaHusi? JlorapupMudeckum 1eKpEeMEHTOM 3aTyXaHHs?

4. OnuumTe yCTaHOBKY M MOPSA0K BBIOJIHEHUS pabOThI.

5. 3anumure paboune GopMysbl A ONpeleleHUs JorapuGMUUYECKOro JeKpeMeHTa 3aTyxa-
HUS U KO3 PUIIMEHTA COTPOTUBIICHUS CPE/IbI.

Bonpocul ona 3auumer pabomul

1. Tlonyuure nuddepeHanbHOe ypaBHEHHE rapMOHNYECKUX KoJeOaHui U BBEIUTE GopMyTy
nepuoJia KojaeOaHui MpyKMHHOTO MasiTHUKA.

2. [louemy peasbHBIC KOyieOaHUs sBIsItOTCS 3aryxarommmu? [lonyunte muddepermanbaoe
ypaBHEHHE 3aTyXarolluX KojaeOaHH.

3. Pemast nuddepennnanpHoe ypaBHEHHE, MONydUTe (HOPMYITY aMILTUTYABI, YaCTOTHI U TEPH-
oJ1a 3aTyxarouux kKonedbanuit. [IpencraBbre rpaguecky 3aTyXaronme KouieoaHus.

4. KakoB (pu3mueckuii cMbICT KOd(pPUIHEHTA 3aTyXaHus [7?

5. BeiBeaure pabGouyio dopmyiy Ui onpeneneHus JorapupMuyeckoro JeKpeMeHTa 3aTyxa-
Hus. KakoB ero ¢pusnueckuit cmpici?

6. Ucnonw3ys nuddepeHnnanbHplii MeTo, ModyuuTe GopMyiy JUls pacueTa OTHOCUTEIIbHOU
MOTpenTHOCTH KO3 UIIHEHTa COPOTUBIICHHUS I

dopmMa OTYETHOCTHU: OTUET MO J1abopaTopHON padoTe, BHIMOJHEHHBIH MO 00pasily, B COOT-
BETCTBUU C 331aHUEM.
OcHoBnas nuteparypa Ne 1, Ne 2, Ne 3
HononnurensHas aureparypa Ne 6, Ne 8.

Jladoparopnasi padora Ne 19
Onpedenenue ckopocmu 38yKa 8 6030yxe MemoooM Pe30HaAHCA

lle]lb pa60mbl.' O3HAKOMIJICHHEC C PC30HAHCHBIM MCTOA0OM ONPCACIICHUA CKOPOCTHU 3BYKaA.

IIpubopuvr u npunaonedcHocmu. MeTalINYecKass TpyOKa ¢ MOJBUKHBIM MOPIIHEM, JIEKTPOH-
HBIN ociuiorpad, 3ByKOBOM reHepaTop, u3MepuTeNnbHas JUHEHKa, MUKPO(OH.
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Tlopsiook evinonnenus pabomsel u 06padbomKa pe3yiomamos IKCnepUMeHma

1. BxiIOUYHTH TeHepaTop 1 B CEeTh, MPEIBAPUTEIHLHO CIICTYET
sr ] YCTAHOBUTH PYUKH Ha MAaHEIH T€HEePaTopa: «MHOKHUTENb YaCTOT» —
ﬂ B nonoxenue 10, «peryanpoBKa HaNpsHKEHUS» — B KpaliHee JIeBOe
=~ nonoxenue 50.
| 2. Bxumrogarot B ceThb ocrimiuiorpad 5.
. j —/ 3. MewieHHO U paBHOMEPHO C:TOIIBI/II‘aeTCSI nopueHs 4 ot Te-
- ) nedona 2 mo mKane, HAaHECEHHOH Ha IITOKE, ITOCIEIOBATEIBHO
OTMEUAIOT M 3alUCHIBAIOT IMOJIOKEHUS li, IpM KOTOPBIX CHUTHAJI HAa JKpaHe ocuuiuiorpada Makcu-
MaJIbHO YCHJIMBACTCA.
4. Beraucnsercs paccrosiaue O | = li+1 — li. Cnenyer Haiitu He MeHee NsTH 3HaYeHUH O |.
5. o popmyne A =21, =25| BBIUUCISAIOT AJIMHY 3BYKOBOW BOJIHBI JUIsl KAXKIOTO M3 OIBITOB,

1,

T

i

BBIYUCIISIOT (ha30BYI0 CKOPOCTh U = AV = 2dl v pacnpocTpaHeHHUs 3ByKa

6. HaxomsT cpemHIOI0 CKOPOCTH 3BYKA U MOJCYUTHIBAIOT a0COIMIOTHYIO U OTHOCUTEIILHYIO T10-
IPEIIHOCTH Pe3yJIbTaTa, UCXO/Is U3 CPEJHEr0 3HAUCHUSI HCKOMOW BEJTMYHHBI.

7. Wsmepenus nostopstot npu yacrote 2000 I'm.

8. PesynbTaThl H3MEPEHHMIA U BBIYMCICHUN 3aHOCAT B TAOJIHUILY.

Bonpocwt ons oonycka k pabome
1. KakoBa 1ienb paboTh1?

. OnuimmTe MeTo HaXOXKICHHMSI UTMHBI 3BYKOBOM BOJTHBI B padoTe.
. 3anummre GopmyIy A onpeaeNeHusl CKOPOCTH 3ByKa B paboTe.

w N

Bonpocwt ons 3awumsr pabomei

1. UYro Ha3wiBaeTcs MexaHuueckoi BoiHOWM? Kakas BosiHa siBisieTcs npoaosiasHoi? [lonepeu-
HO1?
[TonyunTte ypaBHEHUE MIIOCKOM OeryIiel BOIHBI.
Uro Ha3biBaeTca nHTEpQepeHIueii BoaH?
BeiBeute ypaBHEHUE CTOSTYEN BOJIHBI.
Yro Takoe My4HOCTb, y3€1 CTOSTYEN BOJIHBI?
Kaxumu cBoiictBamMu 0071a/1at0T MEXaHUYECKHUE BOJTHBI?
Yro Ha3biBaeTCs 3ByKOM?
OT 4ero 3aBUCUT CKOPOCTh PAaCIIPOCTPAHEHUs 3BYKOBOW BOJIHBI B TBEPJIBIX, KUAKUX, ra30-
o0pa3HbIX BemecTBax? BeiBequre ee.

9. BeiBenuTe SHEPTHIO U MHTEHCUBHOCTH OEryIeil BOJTHEI.

10. Yo Ha3bIBaeTCs BbICOTOM 3ByKa? OT 4ero 3aBUCUT I'POMKOCTb 3ByKa?

11. Yro Ha3piBaeTcs MHGpa3ByKoM, yIbTpa3BykoM? Pacckaxure 00 UX MPUMEHEHHUH.

dopmMa OTYETHOCTHU: OTUET MO J1abopaTopHON paboTe, BHIMOJHEHHBIN 1O 00pasily, B COOT-

BETCTBUU C 331aHUEM.

NGO~ wWD

OcHoBnas nuteparypa Ne 1, Ne 2, Ne 3
HononnurensHas aureparypa Ne 6, Ne 8.

Jladoparopnasi padora Ne 20
H3yuenue 2a306vix 3aK0H06
Llenv pabomul: U3yyeHne ra3oBbIX 3aKOHOB; IIpoBepka ypaBHeHUs KianelipoHa.
Ilpubopwel u npunadnexcHocmu: Koada ¢ TePMOMETPOM, BOJSTHON MaHOMETP,
CTaKaH C BOJOH, SJIEKTpUUECKas INIUTKA CO IITAaTHBOM.

Tlopsiooxk svinonnenuss pabomul u 06PaAbOMKA pe3yIbMaAmMo8 UsMepeHull
1. Bo3ayx B 3aKkpbITO# KOJIOe HArpeBaroT OT KOMHATHOUM Temmepatypsl 10 40 — 50 °C u uepe3
Kaxzapie 4 — 6 °C, B 3aBUCUMOCTH OT LIEHBI JICTICHUS] TEPMOMETPa, (PUKCHPYIOT TIO MIKaJie MAHOMET-

pa 3unauenus hi, hy, hs, ..., hy coorBercTBytomHe Temmeparypam T4, T2, T3, ..., Tn . JlaHHBIE H3Me-
pEHMIT 3aHEeCTH B TaOIUILY.

2. Ilo dhopmynam p1 = po + 2pghs; Vi = Vo + Shy BEIUUCTAIOT 3HaYEHUS IABJICHUN p1, P2, P3, .., Pn
u o0semoB V1, V2, V3, ..., Vi, cooTBeTcTBYIOmMMUE Temneparypam 71, 12, T3 ..., Tn .
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3. Hcmonb3ys BeIpaKeHUS
L+ pVy _ (P +2pgh)(Vo+Sh)  pV, _ (P, +2pgh, )(V, +Sh,)
— 7 T, T, T, T, n
, PVa _ (P +2pgh, )(V, +Sh,)
Pa T L
h=2h;
5. YT OCYILECTBJISIOT IPOBEPKY 3aKoHa Knanelpona.
;ﬂ - 110 4. Pe3ynbTaThl BEIYUCICHUH 3aHECTH B TAOJIMILY.
[ '-_-.' Bonpocwl ona 0oonycka k pabome
am \ i 1. CdopmynupyiiTe neiab padoTHhI.

2. JlaliTe moHsATHE HUICATHLHOIO Ia3a.
3. OnuimuTe YCTAaHOBKY U MOPSIOK BBITOJHEHUS PaOOTHI.

4. 3anumute padouyro Gopmyny i npoBepku ypaBHeHus KianelipoHa u nmosicHUTe ee.

Bonpocwt ons 3awumsr pabomei

1. Tlosicuute, moyemy u3ydasi MOBEICHHE PEAJbHBIX Ta30B, Mbl YaCTO IMOJIb3YEMCS MOJEIbIO
UaeaapLHoro rasa?

2. 3anuiuuTe OCHOBHOE YPAaBHEHHME MOJIEKYJSPHO-KMHETUYECKOW TEOpUU HIEabHOIO Ta3a U
MOSICHUTE €rO.

3. JlaiiTe mOHATHE MOJISl BEUIECTBA, KaK PACCUMTHIBAETCS KOJIMYECTBO MOJIEH HACATIBHOTO rasa,
YHCIIO MOJIEKYJ raza?

4. ChopmynupyiiTe 3aKOHBI HIcATLHOTO Ta3a. [IpuBenure rpaduku n30Tep™m, U300ap, H30XOpP.
5. Ucnonw3ys ypaBHeHue KnanelipoHa, BRIBEIUTE U MOSICHUTE YPaBHEHHUE.

6. IlosicauTe pU3MUYECKUN CMBICI TA30BOM OCTOSHHOU R.

7. YTo Ha3BIBAETCS TEPMOJIMHAMUYECKIM MPOIIECCOM?

®dopma OTYETHOCTH: OTYET IO JIA0OPATOPHOU paboTe, BBHIMIOJHEHHBINA MO 00pasiy, B COOTBET-
CTBUHU C 33/IaHUEM.

OcHoBHas nuteparypa Ne 1, Ne 2, No 3
JononuurensHas mureparypa Ne 6, Ne 8.

JlabopaTopnasi padora Ne 21
3KCI’l€puM€HmaﬂbHO€ onpedeﬂenue NOCMOSIHHOU EOJZbL}MClHCl
Llenv pabomul: N3MepeHNE MAPLHATBLHOTO 1aBJICHUS NapOB JIeTy4el )KUIKOCTH;
JKCIIEPUMEHTAIILHOE OIIPEEIICHUE MIOCTOSSHHOM bonbiimana.

IIpubopwvr u npunaonesxcnocmu: CTEKISTHHBIN COCYl U3BECTHOIO 00beMa, BOJISHON MaHOMETp ¢
MWIIAMETPOBOM IIKAIOH, COCTUHHUTENbHBIC NUIAHTH, INMPHIL IS
BIIPBICKUBAHMS XKHUJIKOCTH, TEPMOMETP, 3aKUM.

Tlopsoox evinonnenuss pabomul U 06PabOMKA pe3yibmamos uzmepeHull

1. OTkpeITh 325kUM 6, 00ecrieunB coodmieHue cocyna 1 ¢ armocdepoii, 1 OOHYIUTh TTOKAa3aHUS
MaHoMeTpa 5.

2. 3akpbpITh 3aKUM 0, MEPEKPHIB CBSA3bh COCY/Aa C aTMO-
cepotii.

3. C momompro mmpuna Habpate u3 (uakona 0,05 wim
0,1 ma (1 mn=10"° m®) neryueii xmmkocTH (3TO COOTBET-
CTByeT 2 Wi 4 JIeleHUsM MIKaJbl MIPHIA, T.K. IIEHA 0JTHOTO
nenenus pasua 0,025 mi).

4. OTKpBITH OTBEPCTHE 7 MPOOKH COCyJa U BCTABHUTH TY-
Jia TITMPHUIL ¢ HAOPaHHOM KHUIKOCTHIO.

5. BHpbICHYTh HCHOJIB3YEMYIO JKHUAKOCTH C MOMOIIBIO

HIMPUIA B COCY B Cpa3y ke BBIHYTh IIIPHIL, OBICTPO 3aKPHIB
oTBepcTHe 7/ MajeHbKoU mpooxoit 10.

6. Ilocae storo AOXKIAaTbCA MOMCHTA, KOr'la AAaBJICHUC, U3MCPACMOC BOAAHBIM MaHOMCTPOM,

IIEPECTaHET yBEINUNBAThHCS (depe3 3 + 5 MuH), 3aHECTH B TaONIHUIly 2 H3MEHEHHE YPOBHS BObI N1 B
KOJICHaX MaHOMETpA.
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7. OTKpBITh 32KUM 6, BBIITYCTUB B aTMOC(epy maphl JISTy4eH KUJAKOCTH, OOHYJIMB TEM CaMbIM
MOKA3aHUsI MAaHOMETpA.

8. Ilapametpsl yctanoBku Vo, S (crpocuTe y mpemnomaBaresis, BEAYIIErO 3aHATHS, I J1a0o-
paHTa), a TaKKe JaHHBbIe 00 MCCIICAYyEeMOU KUIKOCTH U TEMIEPATypy BO3AyXa, U3MEPEHHYIO KOM-
HATHBIM TEPMOMETPOM, 3aHECTH B TAOJI.

9. Tlo dopmyne paccuuTaTh MaprUAIbHOE JaBICHUE MAPOB JIETYUEH KHUIAKOCTH, TIOTyICHHBIN
pe3ysbTaT 3aHECTH B TaOJI.
2pgghy (Vo + Shl)/u

N2,V T

Ic ~ IiC

10. ITo dopmyne k = paccuuTath NoCTOsiHHYI0 Bosbimana K, pesynbrar 3a-

HECTH B TaOJIHILY.
11. Paccuntare abcomoTHY0 AK U OTHOCHTENIbHYIO E TMOTPEIIHOCTH W3MEPEHUM, UCXOJIs W3
Ta0JINYHOTO 3HAYEHUS NOCTOSIHHON bosbliMaHa:

Ak =|k—k Ak

: E =—100 %.
k

maon

Bonpocwt ons oonycka k pabome
Kaxoga 1ienp paboTsi?
JaiiTe MOHATHE UICATBHOTO ra3a.
Onummre pabodyro yCTaHOBKY H MTOPSIOK BBIMOTHCHHS paOOTHI.
3anuiute padouyro Gopmyiy U MOSCHUTE BXOJIAIINE B HEE BETHUMHBI.

NN

Bonpocwt ons 3awumsr pabomei

1. CdopmynupyiiTe 3aKOHBI, ONHCHIBAIOIINE H30TEPMUUYECKUN, U30XOPUUECKUH, H300apuye-
ckuit npoueccsl. [IpuBenute rpaduku 3TUX MPOLECCOB.

2. OObenunuB 3akoHbI bois-Mapuorra u I'eit-Jlroccaka, momyante 00beIMHEHHBIN Ta30BbIHA
3aKoH (3akoH Kiarelipona).

3. Cdopmynupyiite 3akoH ABOTAJIPO.

4. O6benunuB ypaBHeHue KiameiipoHa c 3akoHoM ABorajpo, noiyuyute ypaBHeHue Kiia-
nerpona-MeHieneesa.

5. Cdopmynupyiite 3akoH Jlanbrona. JlaiiTe onpenenenne napuuaabHOro AaBJIeHHUS.

6. Hcmonb3ys mocrosiHHylo bonbiiMana K, monydnTe ypaBHEHUE COCTOSHHS UICATLHOTO rasa,
BBIPAXEHHOE Y€pe3 KOHLUEHTPALUIO MOJIEKYJI.

7. Uro Ha3bIBaeTCs KOHIICHTPALIUEH MOJIEKYI?

dopmMa OTYETHOCTH: OTUET MO J1abopaTopHON padoTe, BHIMOJHEHHBIN 1O 00pasily, B COOT-
BETCTBUU C 331aHUEM.
OcHoBnas nuteparypa Ne 1, Ne 2, Ne 3
JononuurensHas auteparypa Ne 6, No 8.

JlabopaTopnasi pa6ota Ne 22
Onpedenenue OUHAMUYECKOU 83KOCMU HCUOKOCIU NPU CTOUCTIOM MeYeHUU No Y3Kol mpyoke.

Llenv pabomul: >KCIEpUMEHTANbHOE OlpezesieHue Ko3PPUIMeHTa TMHAMUYECKON BSI3KOCTH BO/IbI
IpY JaMUHAPHOM TE€YEHUH KHUJKOCTU Yepe3 KaWUIIPHYIO TPYOKY C LIETbI0 Pa3BH-
TUS y oOydaromuxcsi NpodecCHOHAIbHBIX KOMIETEHIIUN, MPUOOPETEHUsI HaBbIKOB
TEOPETUYECKOT0 M HKCIEPUMEHTATBHOTO UCCIIE0BAaHUS, padOThI C TUTEPATypoil U
HaBBIKOB pa0OTHI B KOMaH/IE.

Ilpubopwl u npunaonexcHocmu: COCy1 ¢ BOAOU, KaMWJUIApHas TpyOKa,
MEpHBIN CTaKaH, CeKYHIOMED, U3MEPUTEIIbHAS JINHEHKA.
Tlopsook svinonnenus pabomel u 06PAOOMKA pe3yIbmamos usmepeHull

1. JIuneiikol U3MEPSIOT BBICOTY YPOBHS KUAKOCTH N1 B cOCy/ie OT MOBEPXHOCTH

2. OnyckaroT TpyOKy CBOOOJHBIM KOHIIOM B MEPHBI CTaKaH, OJJHOBPEMEHHO BKJIFOYAOT CEKYH-
JIOMEp M M3MEPSIOT BpeMs t, B TeueHHue KOTOPOro 4epe3 TpyOKYy B CTaKaH MEPeTeKaeT YKUIKOCTh
o6vemom 0,1- 0,2 nutpa.

3. M3mepstoT BBICOTY YPOBHS KHIKOCTH B cocyie N2 mocsie BRITEKAHUS U BBICOTY KOHIIA TPYOKH
h Ha MOBEPXHOCTHIO CTOMKH.
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4. OnbIT NOBTOPAIOT 5 pa3 JUIsl OJHOTO U
TOTO € 00beMa JKUIKOCTU. Pe3ynbTarel n3-
MepeHuii 3anecute B Tabmuiy. Ilo dpopmyie

TtR‘(hthz—hjpg

7= 8V
paccuMTaiTe 3HaueHUE KOIP(PUIIMEHTA U- L

t A

HAMUYECKON BSI3KOCTH <77>, IIOJICTaBUB Cpe-
Hee apupMeTHYeckoe 3HaYeHIE BpEMEHU <t> .

5. Haiinute abcomoTHYI0 A7 1 OTHOCUTEIbHYIO E TOTPEIIHOCTh pe3yibTara, HCXOsd U3 Tab-

JIMYHOT'O 3HAYECHUS UCKOMOM BEIUYUHBl A7) = |17 /.

Bonpocul onsa donycka k pabome
1. Chopmynupyiite 1eiab paboThI.
2. Yro HazwiBaeTCs KOAPHUIMESHTOM TUHAMHYSCKOHN BA3KOCTH?
3. Onumute pabouyro YCTAaHOBKY U XOJI SKCIIEPUMEHTA.
4. 3anumute padouyro Gopmyiy U OSCHUTE GU3HUYSCKUN CMBICH, BXOSIINX B HEE BEITMYMH.

Bonpocwr ona 3auwyumer pabomsi
1. OOBsicHUTE BO3HUKHOBEHHE BA3KOCTH B KUAKOCTX U 3anuimre ¢popmyiny HeroToHa.
2. [Nosicaute prznyecKkuii CMBICT KOAPPHUIMEHTA BA3KOCTH 7] U OT Y€ro OH 3aBUCHT?
3. HazoBuTe BUJIbI TeueHUs BA3KOH kuakoctu. Hanumure popmyny PeitHonbpaca g TedyeHus
XKHUJIKOCTH B KpYIJIoi TpyOe.
4. BoiBenute popmyny Ilyaseitns u uccienyiire ee.

3aoanus ons camocmoamenvHou pabomol:

1. IlpopaboTarh peKOMEHyeMble UCTOYHUKH, OCHOBHYIO U JOIOJIHUTEIbHYIO JUTEPATYpy IO
M3y4aeMOMY BOIIPOCY C LENbI0 YIIyOJaeHHs, CHCTEMAaTH3aluU U paCIIUPEHUs MTOTYyYEHHbBIX 3HAaHUM.

2. OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI JUIsI IOITycKa K JabopaTopHoii pabdoTe.

3. [ToAroTOBUTHCS K TPEHUHTY B MaJIbIX pyMax.
PexomeHanmy 1o BIMOJHEHUIO 33 JaHUH U MOATOTOBKE MPAKTUYECKOMY 3aHATHIO: TPOPadOTKa
JIEKIIMOHHOI'O Marepuaia, OCHOBHOM M JIONIOJIHUTEIBHOM JINTepaTypbl. KoHCIEKTHpOBaHKE NMPOYH-
TaHHBIX JIUTEPATYPHBIX HCTOYHUKOB. [10ATOTOBKA K Y4acTHIO B TPEHUHT€ B (hopMaTe Masloi rpymn-
Ibl, HAIIPABJIEHHOT'O Ha 00CYKI€HUE MOBECHUS BA3KOW XKHUIKOCTH, BOSHUKHOBEHHUSI BI3KOCTHU B
KUAKOCTAX, BUABI TEUECHUS BA3KOU KUIAKOCTH.

@®opma OTYETHOCTH: OTYET MO J1abopaTOPHOM paboTe, BBHITOJIHEHHBIN 10 00pasily, B COOTBET-
CTBUHU C 3a/IaHUEM.

OcnoBnas nuteparypa Ne 1, No 2, Ne 3
JononuurensHas auteparypa Ne 6, Ne 8.

JlabopaTopnasi paGora Ne 23
Onpeoenenue gsazkocmu xcuoxocmu memooom Cmoxca
Lenv pabomul: uzyunts Metox CTOKCa, ONPENETUTh KOIDOUIMEHT INHAMUYECKOM BI3KOCTH TJIHIEPUHA.

IIpubopul u npunaoned’cHocmu: 4
CTEKJISIHHBIH LIWIMHAPHYECKHHA COCY/ ¢ ITIMUEPUHOM, U3MEPUTEIBHBIA MUK- k L
POCKOII, U3MEPUTENIbHAs JTMHENKA, CEKYHJIOMED, IIapUKH —

o

Tlopsiooxk evinonnenuss pabomol u 06pabOmMKa pe3yibmamos usmepeHull —

1. Usmeputh auamerp mapuka D ¢ moMoIs0 MUKpOCKOa.
2. C moMOIIIbIO JINHEHKU U3MEPHUTh paccTosiHue | Mex 1y KoJblamu. -
3. Uepes orBepcTue 4 B KPHIIIKE COCY/A OMYCTHTH MAPHK.
4.B MOMEHT NMPOXOXKICHHS IIAPUKOM BEPXHETO KOJbIA BKIIOUUTH CEKYHAOMEp U —

U3MEPHUTH BpeMs { POXOXKICHUS IIAPUKOM pacCTOsTHHS | MexIy KOJIbIIaMu.
5. OBIT TOBTOPUTH C MATHIO IIAPUKAMHU.

| b
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1 (p-p,)Dg(t
6. Ilo popmyie <77> = 18 (p p”cl) g < > OIPEICIUTh CPEe/IHEE 3HAUCHUE BA3KOCTH TITHIICPUHA.
7. MeTtoaoMm pacdera MOrPENTHOCTEH KOCBEHHBIX N3MEPECHUN HAXOMIAT OTHOCUTENBHYIO £ W aOCOIIOTHYIO
An MIOTPEenIHOCTD pe3yJbTara:
A Ap+ A AD A At Al
E-27_2PFA0, L0080 A9 A A An=E(n),
) p-p. D g () |

rae Ap,Ap 1 Ag— abCOMIOTHBIEC TIOTPEITHOCTH TaOJIUYHBIX BEIMYUH PO, Ox U §; ADwu Al — abcomoTHbie

HOTPELTHOCTH MPSMbBIX OJHOKPATHBIX U3MEpEHUil auaMeTpa mapuka D u paccrosaus |; At —abcomoTHast
HOTPENTHOCTH MPSIMBIX MHOTOKPATHBIX H3MEPEHNI BPEMEHH.

8. CpaBHHUTE TOJIyYCHHBIH pe3yabTaT ¢ TaOJIMYHBIM 3HaYeHHEM KOd(dUIMEeHTa TUHAMUYECKON BSI3KO-
CTH TJIMIEpUHA MIPU COOTBETCTBYIOIICH TemiiepaType. TeMmepaTypy Bo3ayxa (2 COOTBETCTBEHHO M TIIHIIE-
pHHA) TIOCMOTPHUTE Ha TEPMOMETPE, HAXOIAIMIEMCS B Jab0opaTopuu.

Bonpocwt ons oonycka k pabome

1. Cdopmynupyiite 1enp paboThl.

2. 3anmmmre GopMyiry HploTOHa /IS CHITBI BHYTPEHHETO TPEHUS M TOSICHUTE BEIMYMHBL, BXOIAIINE B
3Ty hopMyiy.

3. Omnumute pabouyto yCTaHOBKY U MOPSIOK BHITMIOJHEHUS paOOTHI.

4. Kakwue cripl IeHCTBYIOT Ha IIAPHK, MAJAIOIIHNA B )KUIKOCTH?

5. 3anumute pabouyro GopMyIiy U MOSCHUTE €€.

Bomnpocs! muis 3ammThel paboTh
1. OObsicHUTE MOIEKYISIPHO-KHHETHIECKUI MEXaHM3M BHYTPEHHETO TPEHHUS (BSI3KOCTH) KUIAKOCTH.
JaiiTe noHsTHE SHEPTUH AKTUBALUU.
Kax 3aBUCHT BS3KOCTB KUIAKOCTH OT TEMIIEPATYPHI?
[Tpu KakuX yCIOBUSX ABWKEHHUE KUIKOCTU OyJIET JTaMUHAPHBIM?
3anuiuTe ypaBHEHUE JBIKEHUS IapHKa B TIMLEPHUHE U BhIBEAUTE pabouyro Gopmyiy.
Mo>kHO 1T BepXHee KOJIbIIO pacHoiaraTb Ha ypoBHE IOBEPXHOCTH JKUIKOCTH B cocyie?
[Monyuute GopmMymy asst pacyeTa OTHOCUTEIBHOM MOTPEITHOCTH F.
®dopma OTYETHOCTH: OTUET MO JJabopaTopHON padoTe, BBHIOJHEHHBIN 10 00pa3ily, B COOT-
BETCTBUU C 3aJaHUEM.

Nooak~wh e

OcHoBHas nuteparypa Ne 1, Ne 2, No 3
JononuurensHas mureparypa Ne 6, Ne 8.

JlabopaTopnas padora Ne 24
Onpedenenue 6azkocmu 6030yxa
Llenv pabomul. onpenenuTh KOAPPHUIMEHT BI3KOCTH BO3/1yXa 110 HCTEYCHUIO Yepe3 KamuIsp.

IIpubopwl u npunaonexcHocmu.
KaluJuIsp, MAaHOMETD, TpyIla, 0aioH, 3aKUM, COSTUHUTENbHBIEC IUTAHTH, CEKYHIOMED.

Tlopsoox evinonnenusi pabomul u 06PabOMKA pe3yIbmamos usmepeHull

1. OzHakomuThes ¢ paboToOil cexkyHaoMepa (CM. Ha Kopmyce ycraHoBkH). Eciu B Bamem mo-
OnIbHOM Tene(OHe eCTh CEKYHJJOMEp € MaMsAThI0, TO MOXKETE MCIOIb30BaTh €0 MPH BHIOIHEHUN
paboTHI.

2. TlepekphITh Kammuisip 4 3aKUMOM 5 (KOJIBIT0 32)KMMa TIEPEMEIIAIOT B CTOPOHY KalMuIsIpa J10
ylmopa) ¥ C TOMOIIbIO TpymHM 2 Hakayarb B OamioH 1 BO3AyX [0 pa3HOCTH JaBICHHUN
AP ~200 + 220 MM.pT.cCT.

3. TlomoxIaTh HECKOJIBKO CEKYH/I, TIOKa CTPEJIKa MaHOMETpa 3 HE OCTAHOBUTCH.

4. OTKpBITh KaNWLISP, OCTa0UB 3aKHUM 5, CHSTh 3aBUCHMOCTb JaBJIEHUS B OaJUIOHE OT Bpeme-
HU. [l oTOrO IpM MOAXOJE JABIEHH K BHIOpaHHOMY 3HaueHMIO AP~ (MoxHO B34Th AP, = 160

MM.PT.CT.) BKIIFOUUTH ceKyHaoMep. [Ipu nocTikeHnn 3aaHHbIX 3HaYeHuit AP (cM. Tabmuiy 205.2)
3a(pUKCUPOBAThH MOKA3aHUS CEKYHIOMEpPA C MOMOIIBIO KHOMKHU A (3Tar), T.€. MOCIeI0BaTeNbHO pU
JOCTH)KEHUM 33JJaHHBIX 3HAUCHUH AP Obicmpo naxcumaem u omnyckaem moavko knHonky Al Ta-
KM 00pa3oM, B MaMsTh CEKYHIOMepa 3aHOCATCS 3HAYCHHS «IIPOMEXKYTOUHBIX Pe3ylbTaToB» (3Ta-
noB). [locine 3anmucu BpeMEeHU MOCIIETHETO 3Talla OCTAaHABIMBAEM CEKYHJIOMED, HA)KMMasl Ha KHOIIKY
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C (crom). CunuThIBaHHE 3TANOB U3 MaMSITH OCYILIECTBISETCS MOCIEA0BATEIbHBIM HaXKaTHEM KHOIKHU
D. CooTBercTByIOMIME 3HAYCHUS BpEMEHH 3aHecTH B Tabnuity 205.2.

Buumanue! 3naduenus BpeMeHH 3TanoB y00HEe 3aHOCUTh B TAaOJIUIly CHU3Y BBEpX, T.€. OT I1O-
CJIEJTHETO 3TaIla K IEPBOMY.

5. CrupaHue 3aHECEHHBIX B MAMSTh «IIPOMEXKYTOUYHBIX PE3YyIbTATOBY (3TAMOB) OCYLIECTBIISACT-
Csl HAKAaTHEM U yzepkaHueM KHonku D B Teuenue ne menee 3 cexyno (moka He OOHYIATCS MOKa3a-
Hus Bcex aTanoB). [locne 3Toro HyxHO emie pa3 ObICTpo HaxkaTh Ha kHomky D. Takum oGpaszom,
OCYILIECTBHUTCS TIOJHOE «OOHYJICHHE)» CEKYHIOMEpa U OH CHOBA OyJIeT rOTOB K padoTe.

6. Onepauuu Mo NyHKTaM 2 — 6 MOBTOPUTH HE MEHEE ISITH Pa3, pe3yJbTaThl U3BMEPEHUN Bpeme-
HU 3aHECTH B Ta0JIUILY.

7. Paccumrtarh cpenHee apupMeTHUECKOe 3HAYCHUE Bpe-

g & L wmenn (t) a1 3anaHHbIX 3HAYeHMiE AP 110 hopmyIte:
<t>:t1+t2+...+t5_
2 )
3 8. Paccuurare norapumel oTHOMIEHHH AP Kk AP, W 3a-

HECTH WX 3HAYCHHSI B TAOJIUILY.
9. CpenHee 3HaYCHUE JTABIICHHS <P>B cocyzie 3a BpeMs

MIPOBCACHUA SKCIICPUMECHTA MOKHO paCCUUTATD 110 (1)OpMy.]'IeZ

<P> — (Pamw +APH(1’-{)+(PLIWLW +APK0H) ’

2
rae arMocdepHoe HaBleHHE P, oOHpenensercs o 0apoMerpy, Haxonsuemycs B JabopaTopuu,

aAP 1 AP — pa3HOCTH M30BITOYHBIX JABJICHUI HA KOHIIAX KaMWUIsApa B HaYajae U B KOHIIE IKC-

KOH

[IEpUMEHTA, U3MEPSAIOTCA C IMOMOIIBI0 MaHOMETpa B MM PT.CT. JlJis pacdeTa BSI3KOCTH BO3JyXa I10
bopMyIie naBieHne <P> HYKHO BBIPa3HUTh B MACKAJIAX:

1 MM pr.cT. = 133 I1a.
10. [ns onpenenenus yrioBoro koddduimenTa 4 (TaHreHca HaKJIOHA NpsaMon Y = A- X, rae

AP . .
Y=In| —— |, a X =t) nocTpoiiTe, UCNONB3YS JAaHHbIE U3 TAOJIUIIbI, COOTBETCTBYIOIINNA Ipaduk

Ha4

3aBUCHMOCTH, IPUMEPHBIN BUJT KOTOPOI'O IPUBOJUTCS HA PHUC.

o] ; - I[Hﬂ pacucTa KO3(1)(I)I/IHI/ICHT3. A MOXHO B3SITh .]'H'O6y10 IKCIICPUMCHTAJIb-
‘d f; I {I},C HYIO TOUKY, KOTOpasd JIC)KUT Ha HpﬂMOﬁ:
>y
~ In AP
\"\. APHaq i
4] = tga = — L )i
. )
AP

=

rie | — HOMep OMbITa WK HOMEP SKCIEPUMEHTATBHON TOUKH.
11. IIo ¢popmysre (205.9) paccunraiite BSI3KOCTh Bo3ayxa 77. Juamerp D u mmna L kanwsipa,
a Takke o0beM V 6ayuioHa yka3zaHbl Ha KOPITyCe SKCIIEpUMEHTAIbHON YCTaHOBKHU.
12. CpaBHUTE NOTYyYEHHBIH pe3ysbTaT ¢ TAOJUYHBIM (CM. B TaOJ. 3HAaYEHHUE BA3KOCTU BO3/yXa
IIpY COOTBETCTBYIOLIEH TemIeparype):

A77 = |77 - 77ma6.r1
1 OLICHUTC OTHOCI/ITeHBHyIO HOFpeHIHOCTB I/ISMGPGHHI\/’I B HpOHeHTaX:

E= An -100%.
n
Bonpocwt ons oonycka k pabome
1. Cdopmynupyiite 1eab paboThlI.
2. TlosicHUTE IPHUHIMI KCTIEPUMEHTA M XOJ] paOOTHI.
3. 3Banummure padouyro GopMyny A onpeaeeHus kodpuirenta BI3KOCTH BO3ayXa U MosiC-
HUTE BCE BEITMYMHBI, BXOSIIUE B OTY GOPMYITY.
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Bonpocwt ons 3awumsr pabomei

1. OOBsICHUTE MOJIEKYJIIPHO-KUHETHUECKUN MEXaHU3M BHYTPEHHETO TPECHHUSL.

2. O6bsacHUTE (POpMyITy, BEIPAKAIOLIYIO BEJIMUUHY CHJIbI BHYTPEHHETo TpeHus. UTo Takoe rpa-
JIUEHT CKOPOCTH?

3. Kakue cymecTByIOT BHJIbI TEUEHHsI MOJIEKYJ ra3a (3KUJKOCTEH) MO KaluUIApHBIM TpyOKam?
[Tpu kaxom TeueHuu cripaBeanuBa ¢popmyna [Tyazeitns?

4. Yo moka3zbiBaeT unciio Pefinonpaca? Kakos ero gpusnueckuii cMpici?

5. BriBeaute pacueTHyio hopMyiy A K03 HUIMeHTa JUHAMUYECKON BA3KOCTH BO3IyXa.

6. Ilokaxwute, ucnonb3ysa ¢hopmyiy, B kakux equHuiax cucrembl CU uzmepsercs xodpduim-
€HT JMHAMHUYECKOU BI3KOCTH.

@dopma OTYETHOCTH: OTUYET MO J1TaOOpaTOpHON padoTe, BBHIMOJHEHHBINA 10 00pa3ily, B COOT-
BETCTBHHU C 33JJaHUEM.
OcnoBHas nuteparypa Ne 1, Ne 2, Ne 3
HononuurensHas auteparypa Ne 6, No 8.

JlabopaTopnasi pa6ota Ne 25
Onpeodenenue cpedHeti Onunbl c60000H020 npobeza u I¢hghekmusHo2o ouamempa
MOJIEKYN 8030YXa
Llenv pabompl: SKCIIEPUMEHTAILHOE ONPEICICHUE CPEIHEH JUTMHBI CBOOOIHOTO Tpobera Mo-
JIeKyJ BO3yXa; onpezeneHune 3(pEeKTUBHOTO AUaMeTpa MOJIEKYJI BO3/yXa.
IIpubopwt u npunaonexcnocmu:
CTCKJISTHHBIN OQJIOH C KPAHOM, MEPHBIN CTaKaH, KallWuIIpHas TpyOKa,
JMHEWKa, CEKYHIOMEp, TEPMOMETP, OapoMeTp.

Tlopsook evinonnenuss pabomul u 06pabomKa pe3yibmamos usmepeHul

1. HamonustorT OaJjlOH HAa TPH YETBEPTH BOJOHN M IUIOTHO 3aKpbI-
BalOT MPOOKOIi, B KOTOPYIO BCTABJICH KAIUJIIAD.

2. JluHeWKo#l 3aMepsIoT MepBOHAYANBHBIA YpoBeHb BOJABI hi. OT-
KPBIBalOT KPaH U OJTHOBPEMEHHO BKJIKOYAIOT CEKYHIOMED.

3. Korma B meprom crakane Oymer 100 + 200 mn Bomser (1 mu =
107 M), 3akphIBAIOT KpaH M OJHOBPEMEHHO OCTAHABIMBAIOT CEKYHJIO-
Mep.

4. 3aMepsIoT ypoBeHb KHIKOCTH N2 B cocyme. OObeM BBITCCHEH-
HOM M3 OayIoHa BO/IBI B MEPHOM CTakaHe OyAeT paBeH 00beMy BO3JlyXa
V, Bomiemiero B 0ajuioH 4epes TpyokKy.

B 3zr* [ZzRT APt

5. Io ¢opmyne (1) PACCUUTBIBAIOT CPETHIOKO

C16IP\ 24V
JUIMHY CBOOOJIHOTO Mpolera MosieKys Bo3ayxa. PasHOCTh gaBiieHUi BRIUUCIISIIOT 11O (hopMyIie:
h, +h,

AP = pg

6. OnbIT MOBTOPSIOT TPH pa3a ¢ OJHUMH U TEMH ke 3HaueHueM V u hy.
__ KT
J2r <ﬂ> P
JlaBrieHue U TeMIIEpaTypy Bo3/yXa B JIaOOpaTopuu OepyT U3 MoKa3zaHui OapoMeTpa U TEpMOMETpa.

8. Mertomom pacdeTa MOrpenrHOCTEH KOCBEHHBIX M3MEPEHH HaXOIsT OTHOCHTENbHYIO E 1 a0-
COJIIOTHYIO AA MOTPEUIHOCTh CPeHEN JITMHBI CBOOOJHOTO po0Oera MoJjeKys BO3ayxa.

7. Tlo ¢opmyne d = paccuuThIBaOT YPPEKTUBHBIN AUAMETP MOJIEKYJ BO3yXa.

Bonpocul ona donycka k pabome
1. Chopmynupyiite 1enb paboThI.

2. 3anummre padboune GOpMyIbI ISl pacyera <ﬂ,> 1 d, MOSICHUTE CMBICIT BCEX BEIMYHUH
Onummre pabouyro yCTAaHOBKY U MOPSIOK BBIMTOTHEHHS paOOTHI.

Bonpocul ona 3auumer pabomul
1. Yro Ha3zwiBaeTcs 3 (HEKTUBHBIM TUAMETPOM MOJEKYIbI? D (HEKTUBHBIM CEUCHUEM ?
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2. JlaiiTe ompeneneHue JUTMHBI CBOOOTHOTO Mpodera MOJIeKyJ ra3a.
3. BriBeaure dpopmymy s pacueTa (l) .

dopMa OTYETHOCTH: OTUET IO JaOOpaTOpHON paboTe, BBHITOJHEHHBINA MO 00pa3ily, B COOT-
BETCTBHHU C 33JJaHUEM.
OcnoBnas nuteparypalNe 1, No 2, Ne 3; nononnurenbHas auteparypa Ne 6, Ne 8.

Jladoparopnasi padora Ne 26
Onpedenenue omHoweHUs menioemMKocmeli 6030yxXa npu NOCMOAHHOM OA61eHUU
U NOCMOSIHHOM 00beme

Ueﬂb pa60mbz.' onpeaAcInTG METOAOM KHGM&H&-I[GSOPM& OTHOIIICHUE TEIIIOEMKOCTEH BO3ayXa
IIpH MOCTOAHHOM OABJICHUHU U ITOCTOAHHOM oOBeMeE.

IIpubopwer u npunadnesxcHocmu: CTEKITHHBIN OayutoH, Hacoc KamoBckoro,
U—oOpa3Hblii BOASHONW MaHOMETP, COEAMHUTEIbHBIC IIJIAHTH

Topsadok evinonnenus pabomol u 06pabomra pe3yibmamos usmepeHull

1. TIpoOkoii mepeKphITh OTBEPCTHUE B KPBIMIKE 0asLI0-
[ ﬁj —_— A Ha M OTKPBITH KPaH, COEMHSIONINM OAILIOH ¢ HACOCOM.
) \ 2. Bpamas pykosTKy Hacoca, HAKaYMBaIOT BO3AYX B
ol L2 4 OGauioH Tak, 4TOObI PA3HOCTh YPOBHEMN KUIKOCTH B TPYO-
N \ kax U-o6pazHoro manomerpa coctaBuia 25 — 30 cwm.
3. Tlomoxnare 2-3 MHH. TIOKa KUAKOCTh HE IepecTa-
HEeT IepeTeKaTh U3 OJHOM TPyOKH MaHOMETpa B IPYTYIO.
[To mikajie MaHOMETpa U3MEPHTE YCTAHOBUBIIYIOCS B KOH-
1€ U30XOPHOTO PAa3HOCTh YPOBHEH KUAKOCTU B 000MX KO-
JeHax MaHomeTtpa hi.

4. Ha 2-3 cekyH[bl BHIHUMAIOT MPOOKY B KPBIIMIKE OalsioHa U BBITYCKAIOT U3 HETO 4acTh BO3-
nyxa. Bepkaas 1-2 MUH. TTOKa ra3, OXJIXACHHBIA MPU aquadaTHYeCKOM pacUIupeHUH, HarpeeTcs 10
KOMHATHOM TEMITEpaTypbl, U3MEPSIOT Pa3HOCTh YPOBHEW JKHUIAKOCTH B KOJIeHaX MaHomerpa h2 B
KOHIIE H30XOPHOTO HarPEeBAHHUSI

=
INIIRIRIRIRIRINInIY

., -

hl

5. Tlo popmyne y = PR

1 '

BBIYUCIAIOT 3HaueHue y. OneIT noBTOpsIOT 8 — 10 pas,

6. Berumcnsior 3.6COJ'IIOTHYIO A]/ U OTHOCHUTCJIbHYIO E MOTrpeIIHOCTHU
7. I[aHHBIe PE3yIbTAaTOB H3MepeHHI>i Y BBIUHMCJICHUN 3aHECUTE B Ta6J'II/II_[y.

Bonpocul ona donycka k pabome
1. Kakosa menb paboTbi?
2. OnumuTe yCcTpOHCTBO paboyei yCTaHOBKH U XOJ SKCIIEPUMEHTA.
3. Kakoii nponecc Ha3piBaeTcs aguadarnyecknm? Kakue yciaoBHsS COOTBETCTBYIOT OCYIIECTB-
JICHHIO aInadaTUYEeCKOro Mpolecca Ha JaHHON yCTaHOBKe?

Bonpocul ona 3auumer pabomul

1. Yto Ha3BIBAIOT yJEIHHOMN TEMJIOEMKOCTHIO BemiecTBa? MomsipHO TertoeMKkocThio? Kakas
CBSI3b MEXIY HUMHU?

2. CdopmynupyiiTe nepBbIi 3aKOH TEPMOIMHAMHUKH.
Uemy paBHBI MOJIIPHBIE TETUIOEMKOCTH UJI€ATbHBIX Ta30B MPH U30Ipolieccax?
JHokaxwure, uro Cp > Cy.
[Toyunte ypaBHenue [lyaccoHa miis aquabaTHIeCcKOTO poIiecca.
Uto Ha3bpIBaeTCA YHCIOM CTETIeHeH CBOOObI?
3anummuTe BRIpaXEHUE I BHYTPEHHEH YHEPTUN UICATBHOTO Ta3a U TIOSICHUTE €TO0.
dopma OTYETHOCTH: OTUET MO JTabOpaTOpHOW paboTe, BBHIMOIHEHHBIN MO 00pa3ily, B COOT-
BETCTBHH C 33JaHUEM.

No ok w

OcHoBnas nuteparypa Ne 1, Ne 2, Ne 3
HononnurensHas nureparypa Ne 6, Ne 8.
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Jladoparopnasi padora Ne 27
Onpedenenue uzmeHenus SHMPONUU PEAbHbIX CUCHEM

L]env pabomul: Ha ocHOBaHuU || 3aKkOHA TEPMOAMHAMUKY, UCIIOJIb3YS IKCIIEPUMEHTANIbHBIE JaHHbIE,
ONPEIETUTh U3MEHEHUE SHTPOIIUU PEATbHBIX TEJl.
IIpubopul u npunadexcHocmu.: KaNTOPUMETPUUECKUI CTakaH, TEPMOMETp, HarpeBaTelib,
Ha0Op pa3IUYHBIX TEJ, MEPHBIN CTaKaH

Ilops0ok evinonnenus pabomul u 06pabomKa pe3yIbmamos usmepeHutl

1. BxirounTe 371€KTPOIIMTKY U [TOCTABbTE HA HEE CTAKaH C BOJOM.

2. OmycTuTe 3a HUTKY B CTaKaH C BOJIOM METAJITMUECKOE TEIIO

3. Bony B cTakaHe JOBECTH 10 KMIIEHUS ¥ U3MEPUTH TeMIepaTypy 71 KUIISIILEH BOAbI

4. Haneiite Boay B KaJJOpUMETPUUYECKUI CTaKaH U IIOCTABbTE €I0 HOOAIbUUE O NAUMKU.

5. N3mepsbTe Temneparypy 72 XOIOAHOM BOABI B KAJIOPUMETPUUECKOM CTAKaHE

6. 3a HUTKY BBITAIIUTE TEJIO U3 KHUILSIIEH BOJBI, OBICTPO OIYCTUTE €r0 B KaJOPUMETP C XOJIO-
HOM BOJIOM W 3aKpOMTE KPBILIKOMN

7. 3anumuTe B TaOIUIy MaKCHUMaJIbHOE 3HAUEHUE TEMIIEpaTyphl 10 BCEH CUCTEMBI «TEJI0 — BOAA
— KaJIOPUMETPUYECKUI CTAKaH».

8. MeHnss BoAy B KaJOpHMETpE, MPOBEIUTE U3MEPEHHS IO TL.II. 2—8 I TPEX PaziINYHBIX Me-
TaJUINYECKUX TEI.

9. ITo hopmye

T, T T
AS=AS, +AS; +AS, =m.C, In-2+m,C;In->+m,C, In->

1 2 2
paccunTanTe U3MEHEHHE YHTPOIUU CHUCTEMBI ISl BCEX TPEX CIy4aeB M PE3yJIbTaThl BBIYMCICHHH
3aHecuTe B TaOIHILY.
Bonpocwt ons oonycka k pabome

1. Chopmynupyiite 1ienb paboThI.

2. Onumure pabouyro YCTaHOBKY U XOJI IKCIIEPUMEHTA.

3. Kakue momymieHus aenaeTe, pacCMaTpHBas CUCTEMY «TeJ0 — BOAAa —KallOpUMETPHUECKUN
CTaKaH» KaK U30JINPOBAHHYIO?

4. Hanummre pabouyro hopmyiy, MIPUBEICHHYIO B JaHHOU padore.

5. Kakue 3aKOHBI HCTIONB3YIOTCS JIsI TOTYYEeHHsI pacueTHON Gpopmymbi?

Bonpocwt onsa 3awyumer pabomei
1. CdopmynupyiiTe nepBblii 3aKOH TEPMOTUHAMUKH.
2. Jlalite ompejeneHne oOpaTUMBIX M HEOOPATHMBIX MPOIeccoB. [Ipy KakuxX YCIOBHUSX MPO-

1ecchl OyayT 0OpaTUMBIMU?
3. ChopmymupyiiTe BTOpOil 3aKOH TEPMOJIMHAMUKH U MOSICHUTE ero pu3ndeckuii cMbIci. Uem
OH JIONOJIHSIET NEePBbIM 3aKOH TEPMOAMHAMUKN?
4. Onuumure SHTPONUIO CUCTEMBI U €€ GU3NYECKUN CMBICI.
5. Kak Bbuncnsercss u3MeHeHUe SHTPOIUHU IPH MEPEX0/Ie €€ U3 OJTHOTO COCTOSIHUS B Apyroe?
@dopma OTYETHOCTH: OTYET MO J1abopaTOpHOM paboTe, BBHIMOJHEHHBINA MO 00pa3ily, B COOTBET-

CTBHH C 33/IaHUEM.
OcHoBHas nutepatypalNe 1, Ne 2, Ne 3
JononuurensHas nureparypa Ne 6, Ne 8.

JlabopaTopnasi paGora Ne 28
H3zyuenue snekmpocmamuyecko2o nois

ueﬂb pa60mbz.' MOJIYUUTD paclpCACIICHUEC NTOTCHIWAIA AJId Pa3JIMYHbIX KOH(I)I/IpraLII/Iﬁ SJICKTpUYC-
CKHX noneﬁ, MOACIINPYEMBIX C ITOMOIIIBIO 3J'ICKTpOJ'IHTH‘—I€CKOI71 BaHHBEI.

Ipubopwi u npunadnedxcHocmu: UICTOYHUK MMUTAHUSL, ocLIIorpad,
BaHHA C 3JIEKTPOJIUTOM, HAOOP IIEKTPOIOB.

Tlopsiooxk evinonnenuss pabomol u 06pabOMKA pe3yibmamos uzmepeHul

56



1. CobOpatb cxemy.

2. Ha nucre MuimuMeTpoBoil Oymaru BeIOpaTh Sy
MacmTad M 3aroTOBUTH CETKU JUIS KaKION Maphl
ANeKTPoI0B A u B B cooTBeTCTBYIOIIIEM MaciiTabe.

3. YcTaHOBUTH JBMKOK TOTEHIMOMeTpa R Ha
1-¢ nencuue.

4. IlepemeniaTth 30H10BBIN 3J1ekTpoa C B BaHHE
JI0 TE€X MOp, MOKa BEpTUKAIbHAs JIMHHUS Ha KpaHe
ocruutorpada He COXMETCS B TOUKY Ha 3arOTOBJICHHYIO KOOPAMHATHYIO CETKY HAHECTH KOOpIrHa-
ThI TTOJ10KeHus 30H1a C.

5. He MeHss mosokeHusl IBMKKA OTeHIMoMeTpa R, HaiiTu eme 9-10 Touek ¢ TakuM ke 1o-
TeHuuanoM ¢@. CoeTMHUTh HAlJICHHbIE TOYKH JIMHUEH, 3TO U OyJIeT SKBUNOTCHIIMAJIbHAS JIMHUS.

6. OnpenenuTh MOTCHIMAN M HAMPSHKEHHOCTH OISl B 4-5 MPOM3BOJILHO BHIOPAHHBIX WM 3a-
JIAHHBIX MPENnoAaBaTesIeM TOUKaxX JJI1 OAHOTO U3 CMOIECIMPOBAHHBIX MOJICH!

9 =Uk —-05), E=-2"%1 4 —p +E-N.
ii+l
7. TlonyueHHble pe3ysbTaThl 3aHeCTH B TaOuuity. Haj Tabnuiei cienyer ykasaTh, sl KAKOTO
I10J14 HpOBOI[I/IJII/ICB I/I3MepeHI/Iﬂ.

~,220B

Bonpocwt ona oonycka k pabome
1. KakogBa 11esb paboThb1?
2. Yto B cebst BKIIIOYAET MOHITHE IEKTPOCTATUYECKOTO MO ?
3. I'padmueckn n300pa3zuTe MEKTPOCTATUIECKOE TOJE B CIIydae OJUHOYHOTO 3apsijia, OIHOU
3apsKEHHON TUIOCKOCTH.
Bonpocwt ona 3awyumer pabomei
1. JlaiiTe onpeneneHue MEeKTPOCTATUYECKOTO MOJs.
2. HazoBuTE OCHOBHBIE XapaKTEPUCTHKH SJICKTPOCTATHUECKOTO IOJISI U UX €AMHHUIBI U3MEpe-
HUSL.
3. Uro Ha3pIBaeTCS CHIIOBOM JIMHUEH JIEKTPOCTATUIECKOTO TTOJISI?
4. JlaiiTe onpeneneHue HapsbKkeHHOCTH E M moTeHmana ¢ 3J1eKTpocTaTHUeCcKOro moJisl.
5. IlpuBenute npumepsl pacuera E u ¢ 15 TouedyHoro 3apsaa.
6. Uto Ha3bIBaeTCs pa3HOCThIO MoTeHuuanoB? [IpuBeaure mpuMepsl pacyera pa3HOCTH MOTEH-
[IIAJIOB MEXKTy IBYMS 3apsDKEHHBIMU TIACTHHAMH.
7. Haiigure cBsi3p Mexay E u o.
8. JlaiiTe aHamu3 pe3yabTaTOB HCCIICIOBAHUH JIEKTPOCTATHYECKOTO TOJIS.
9. KakoBbl Bamm kputnueckue 3ameuanus 1o JaHHOH pabote?
10. Cohopmymupyiite Teopemy Iaycca st Bektopa E .
dopMa OTYETHOCTH: OTUET MO JTaOOpaTOpHON paboTe, BBHIOIHEHHBIN MO 00pa3ily, B COOT-
BETCTBUU C 3a/laHUEM.
OcHoBHas nutepatypa Ne 1, Ne 2
JononuurensHas mureparypa Ne 4, Ne 7, Ne 8.

JlabopaTopnasi padora Ne 29
Onpeoenenue emxkocmu konoencamopa c nomoupto C-mocma Yumcmona

Lenv pabomui: u3yuenue padotel C-MocTa YUTCTOHA U OTpeielieHne eMKOCTH KOHICHCATOPOB;
orpeziesieHue eMKOCTH KOHAEHCATOPOB IPU UX MOCIIEJ0BATEIbHOM U NMapauIeIbHOM COETMHEHHUSIX.
IIpubopwr u npunadnexncrnocmu: HAOOP KOHAECHCATOPOB HEU3BECTHOM EMKOCTH, PEOCTaT,
Mara3uH €MKOCTH, UICTOYHUK MMUTAHUS, Ocuusiorpad

Tlopsoox evinonnenuss pabomul u 06pabOMKA pe3yIbMAaAmMo8 usMepeHull

Cy C, Croounnorpad 1. C06paTL CXEMY
2. W3mepuTh BeNMYMHY HEU3BECTHON €MKO-
ctu. J{J1s 3TOro ABMKOK MOTEHIIMOMETPA YCTaHO-
BUTH BOJIM3U CEpEAMHBI KBl U, TOJI00POM Be-
JINYMHBI EMKOCTH Mara3mHa U KOPpEeKTUPOBKOI
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MOJIO’KEHHUS JBUKKA MOTEHIIMOMETPa YPaBHOBECUTh MOCT, T.€. JOOUTHCS Ha SKpaHe ocIiorpada

oOpalieHus BepTUKAIbHON JTUHUM B TOUKY.
3. BennuuHy HEM3BECTHOW €MKOCTH pacCUUTaTh 1o popmye:

|
Ce=Cop 2.

Il
4. Bwmecto Cx1 noakimounTh Cx2 1 U3BMEPUTH €r0 BETUUYUHY
5. B kauectBe Cx NOJKIIIOYUTH NOOYEPEIHO COSTMHEHHBIE ITOCIEN0BATENILHO U napauiesnbHo Cyxi

1 Cx2 U IPOBECTU U3MEPEHUS 110 ITYHKTY.

6. HO (bOpMy.HaM Cnap= Cx] + sz, C]‘[OCJ] =

7. Pe3ynbpTaT U3MepeHUil 3aHECTH B TAOJIHILY.
Bonpocwvr ona oonycka k pabome
1. Kakoga menb paboThI?
2. OOBSCHUTE PUHITUT JCHCTBUS U3MEPUTEIILHOM MOCTOBOM IICTIH.
3. Tlouemy B maHHOI pabOTE CXeMa MUTACTCS IIEPEMEHHBIM TOKOM?
4. OueHuTe MOrperHOCTh U3MEPEHUS ANEKTPOEMKOCTEH.
Bonpocwt ons 3awumsr pabomei
1. YUto Ha3bIBaeTCS 3IEKTPOEMKOCTHIO KOHACHCaTopa?
2. BoiBeauTe ycrnoBue paBHoBecusi C-MocTa YUTCTOHA.
3. BeiBeauTe hOpMyITBI 3JIEKTPOEMKOCTEH TIOCKOTO, C(HepUIecKOro U MIIMHIAPUICCKOTO KOH-

JIEHCATOPOB.
4. HapucyiiTe 31eKTpHUECKYIO LIENb I0CIE10BaTENbHOIO U MapalIeIbHOIO COETUHEHUS KOH-

JICHCATOPOB U MOIY4UTE (POPMYJIBI IEKTPOEMKOCTEN ITUX COSTUHEHUH.
®opma OTYETHOCTH: OTYET MO JabOpaTOpHOI paboTe, BHITOJHEHHBIH MO 00pa3ily, B COOTBET-

CTBHH C 33/1aHUEM.
OcHoBHnas nuteparypa Ne 1, Ne 2
JononuurensHas mureparypa Ne 4, Ne 7, Ne 8.

JlaGopatopHnas paGora Ne 30
HsmepeHue BEJIUYUHbL INIEKMPUHUECKO20 CONPOMUBIERUA C NOMOULbIO R-mocma Yumcmona

L]env pabomut:
1. Wsyuenue npuHImna padoThl H3MEPUTEIBHON MOCTOBON CXEMBI.

2. OmpepneneHue BEIUYUHBI COTPOTUBIICHUS ABYX MPOBOJIHUKOB U BEIMYUHBI COTIPOTUBIIE-
HUS TIPH UX TTOCIIEI0OBATEIIFHOM U MapaJuIeIbHOM COCTUHEHHH.
Ilpubopul u npunadonexcHocmu: PeoXopa, HabOp Pe3UCTOPOB C HEM3BECTHBIMU COMPOTUBIICHUSIMH,
Mara3uH CONMPOTUBJICHHUIA, MUJUTUBOJIBTMETP, UCTOUHUK TTOCTOSTHHOTO TOKA.
Tlopsoox evinonnenuss pabomul u 06pabOMKaA pe3yIbmamos usmepeHull
N3mepenune BEIMYMHBI COMPOTHUBIICHUS JIBYX IMPOBOTHUKOB, a TAK)KE O0IIETO COMPOTUBIICHHUS ITPU
WX MOCJIEIOBATEIFHOM U TIapaJUIeTIbHOM COSIMHEHUSX.
1. Cobpatb cxemy.
2. W3MepuTh BENUYMHY CONMPOTUBIEHUS RX1, a TaKXKe MOCIeayIOIMUX conpoTuBieHui. [ToBTo-
PHUTb U3MEPEHUSA TIPU |, <|, U |; > 1,
3. H3mepsiemasi BeMUYMHA COMPOTUBIICHUS ONpeaensercs mo popmyse

[
R, = R-L
|
2
4. BxiouuTs B 11enb Ryx2 BMecTo Rx1 1 u3MepuTh ero Be-

TUYUHY.
5. W3mepuTh BeIMUMHBI CONPOTUBIICHUN MTOCIIEI0BATEb-
HOTO W TapaJlJIeTbHOTO coequHeHuN Rx1 1 Rx2, BKITFOUaeMbIxX

BMecTO Ry
6' ITo q)OpMyHaM Rx-nom = FQXZI. + RXZ n
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R, R
ymap = ———22- paccuMTaTh 3HAYCHHS BEJTMUHH CONMPOTHBIICHMUIT
Rxl + RXZ

7. PesynpTaT n3MepeHuit 3aHECTH B TAOIUILY

Bonpocul onsa donycka k pabome
1. HazoBure 1ienb paboThI.
2. KaxoB mpuHuun neiicteus Mmocta YuTcroHa?
3. M3MeHuTCs J11 ycIoBUe paBHOBECHUSI MOCTA, €CJIU TaJIbBAHOMETP U UCTOYHHUK TOKA MOMEHSTh
Mectamu?
4. ITouemy rajqbBaHOMETpP, MIPUMEHSEMBII B MOCTe YHUTCTOHA, UMEET JIBYXCTOPOHHIOIO HIKAITY
C HyJIEM MocepenHe?
Bonpocwt ons 3awgumsr pabomei
1. Ucnons3ys 3akoHbl Kupxroga, BEIBEIUTE YCIOBHUS paBHOBECUS MOCTa Y UTCTOHA.
2. HapucyiiTe 31eKTpUYECKYIO 1Ielb MOCIeI0BaTeIbHOTO U MapaieIbHOrO0 COeIUHEHUs Mpo-
BOJIHUKOB U PACCUUTANTE UX CONMPOTUBIICHUSI.
3. OT KaKuX BETMYHMH 3aBUCUT COMPOTHUBIICHNE U30TPOITHOTO TPOBOJHHUKA?
4. KakoBO IpakTUYECKOE UCII0JIb30BAaHUE MOCTa Y UTCTOHA?
5. JlaiiTe onpeneneHue 3aeKTpuueckoro norenuana, 1C, HanpsKeHus.
6. Chopmynupyiite 3akoH OMa /11 OTHOPOJTHOTO y4acTKa IICTIH.
®opma OTYETHOCTH: OTYET MO JIabopaTOPHOM paboTe, BBHIMOIHEHHBIN MO 00pasily, B COOTBET-
CTBHH C 33/IaHUEM.
OcnoBnas nuteparypa Ne 1, Ne 2
HononuurensHas auteparypa Ne 4, No 7, No 8.

Jladoparopnas padora Ne 31
H3zmepenue yoenvbHoeo conpomueieHust

Lenv pabomul: n3y4eHNE 3aKOHOB IIOCTOSIHHOTO TOKA U MPOCTEHIINX IPUEMOB pacueTa
pa3BETBIICHHBIX AEKTPUUECKUX IIeTIeH; Olpe/ielieHHe YAeIbHOIO COIPOTHBIICHHS
MaTepHalia IMpOBOJHHKA.

IIpubopwr u npunaonexcnocmu:. ycranopka FPM-01.

Topsoox evinonnenuss pabomul u 06pabOMKa pe3yIbmamos usmepeHull

1. Haxaruem kHonku 6 nmpuOOp BKJIIOUUTH B CETh, 4 HAXKaTHEM KHOIIKH
11 nmonxmo4uTh €ro m3MepurenbHyro cxemy. [locie storo mpubop
TOTOB K padore.

2. Tlepexmrouatens 10 ocTaBUTH B OTKATOM MOJIOKeHHUH. [Ipu 3TOM M3-
MEPEHHUsI MTPOU3BOIATCSA IO cXeMe puc. | (TOYHOE M3MEpEeHHE CUIIbI
TOKA).

3. IlepenBunyTh KpoHIITEHH 3 Ha 0TMETKY 40 CM BBEpX.

4. Tlpn momomy peryisaropa 7 YCTaHOBUTh 3Ha4eHHE CHIIbI TOKa 240 MA
o amrepMeTpy 9 (cTpesnka BOJIbTMETpa 8 JOJKHA IPU 3TOM OTKJIOHHUTh-
sl He MEHee UeM Ha 2/3 U3MepUTEIbHOrO JUaa3oHa).

5. YcranoBuTh KpoHmiTeiH 3 Ha otMetke 32 cM (mpu 3toM | = 0,32 M) U CHATH MOKa3aHHE
BosbT™MeTpa U .

6. ITo popmyne

U S

| =—_R. |2
P1 | A

paccuuTaTh YACIbHOC COITPOTUBJIICHUC O, .

7. W3mepeHus W BBIYMCIEHHUS MOBTOPUTH s 3Hadenuit | = 0,36 m; 0,40 m; 0,44 m; 0,48 m
WA OJIM3KHX K HUM.

8. PaccuuTaTh cpeaHee 3HaUE€HUE YIEIHHOTO COMPOTUBICHUS () , a0COMOTHYIO AP U OTHO-
CUTENBHYIO E TOTPENIHOCTH U3MEPEHUH, UCTIONIB3Ys ATAJIOHHOE 3HAYCHHUE YNIETBLHOTO CO-
IIPOTHUBIICHUS O, .
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9. M3mepeHus 1 BBIYMCIACHHS TOBTOPUTH utst 3HaueHuii 1=0,36 m; 0,40 m; 0,44 m; 0,48 m. ITo-
Jy4yeHHbIE JaHHbIE 3aHECTH B TAOJIUILy, TPEJICTABUB PE3YJILTATHI B BUJie p = (o)t Ap.
10. Haxartp nepexmrodarenb 10, 4TO MO3BOJIUT MPOU3BOAUTH U3MEPEHHUS 110 CXEME TOYHOE U3-
MepeHue HanpspkeHus. [IpoaenaTts onepanuu, yka3aHHbIe B ILI1. 3-8, 1 o hopmyiie
(UM
P2 =

= —U
(1-—_)I
RV
paccuuTaTh yACIbHOC COIIPOTUBICHUE O, .

11. HaHHHe, IMOJIYYCHHBIC ITPH BEIYUCIICHUAX U U3MCPCHUAX, 3aHCCTHU B Ta6J'II/ILIy.

Bonpocwt ons oonycka k pabome
1. Kakoga menb paboThI?
2. Kakue crnocoObl H3MepeHHsi aKTUBHOT'O COMPOTHUBIICHUS UCIIONIB3YIOTCS B JaHHOU padoTte?
3. Onummure pabouyro YCTAaHOBKY U XOJ SKCIIEPUMEHTA.
4. 3anumute padourie GopMybl U MOACHUTE PUINUYECKUN CMBICI BXOASIIUX B HUX BEJIUYHH.

Bonpocwt ons 3awumsr pabomei

. Chopmynupyiite npasuiia Kupxroda st pacuera pa3BeTBICHHbBIX dJIEKTPUUECKUX LIETIEH.

2. BeiBenute padoune GoOpMyIibI.

3. Tlpu kakux cootHomenusx R, Ra u Ry monb3yrorcs nepBoii cxemoit namepenusi? Bropoii?
OOwbsicHure.

4. CpaBHUTE pe3ynbTaThl, IOJIYYEHHbIE B JaHHOU paboTe nepBbIM U BTOpBIM criocobom. Kakue
BBIBOJIBI MOYKHO C/I€TIaTh OTHOCUTEIHFHO TOYHOCTH U3MepeHui 3TuMu criocobamu? [Touemy?

5. Ilouemy B 1.4 perynsTop ycTaHaBIMBAIOT B TaKOE IOJIO)KEHUE, YTOOBI CTPEIKa BOJIBTMETPA
OTKJIOHSJIACh HE MeHee ueM Ha 2/3 mkanbi?

6. Chopmynupyiite 3akoH OMa JiJIsi OTHOPOJTHOTO yYaCTKa IICTIH.

7. Chopmynupyiite GU3HUECKUAN CMBICT YACIBHOTO COMPOTUBIICHUS O .

-

8. Ot kakux (haKTOPOB 3aBUCHT CONPOTUBIIEHNE R OHOPOIHOTO W30TPOITHOTO METALTHIECKO-
ro MPOBOJHUKA?

®dopmMa OTYETHOCTU: OTUYET MO JTAOOpaTOpHOU paboTe, BHITIOJIHEHHBINA MO 00pa3ily, B COOTBET-
CTBHH C 33/1aHUEM.

OcHoBHas nutepatypa Ne 1, Ne 2; nonmonuurtensHas auteparypaNe 4, Ne 7, Ne 8.

JlabopaTopnas padora Ne 32
Onpeodenenue 20pu30HMAILHOU COCMABNAIOU el HANPANCEHHOCTNU MACHUMHO20 NOs 3eMau

Llenv pabomul.: onpeneneHne rOpU30HTAILHON COCTABISAIONIEH HANPSKEHHOCTH MarHUTHOTO TOJIS
3emMIIH ¢ MIOMONIbIO TAHTE€HC-TAIbBAHOMETPA.
IIpubopel u npunadnexcnocmu: TaHT€HC-TAIbBAHOMETP, aMIIEPMETP, PEOCTAT, UCTOYHUK TOCTOSH-
HOTO TOKA, KJIF0Y, NEPEKII0YaTeNb MOJISIPHOCTH.

Tlopsioox evinonnenuss pabomul u 06pabOMKA pe3yIbMAaAmMos usmMepeHull

1. Cobpath 3MeKTpUYECKYIO 1I€Th U3 TaHTEeHC-TaTbBaHOMETpa, peocTata R, xmoua K, ammep-
MeTpa A u ucrouHuka E.

@ ’Fii_l—/'( n

m

2. COoBMECTUTH TUIOCKOCTh KOJIbI[A KATYIIKHU C MJIOCKOCThIO MATHUTHOTO MEPHUIMAHA.

3. BKJIIOYMTH MOCTOSHHBIN TOK, ABUKKOM peOcTaTa YCTaHOBUTH MO KPYrOBOM HIKaje Kommaca
YroJI OTKJIOHEHHUSI CTpeNKH o1= 45°. BenuunHy Toka U3MEpsITh 10 aMIIEPMETPY, YIOJl 02— IO LIKaje
TaHT€HC-TaJIbBAHOMETpA.

4. TlomeHsTh HampaBlieHUE TOKA, MOJJEPKUBAsL €ro MO BEITUYMHE HEM3MEHHBIM, U MpOJeaTh
T€ XK€ U3MEPEHUS.
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5. Beraucnuts tg <o> u o gpopmyiie
I-n
3= —————
2Rtg{(x)
BBIUUCIUTH /3. Bce u3MepeHHble 3HaUeHUs U Pe3y/IbTaThl BEIYUCICHUN 3aucaTh B TaOIUILy.
Bonpocwvr ona oonycka k pabome

1. Kakoga menb paboThI?
2. JlaliTe MOHATHE MarHUTHOTO IO 3EMJIH.

3. Onummre METOJ| ONpENeIeHUs] TOPU3OHTAIBHON COCTABISAIONIEH MAarHUTHOTO TOJS 3eMIIU
H3 ¢ momo1pto TaHr€HC-TaIbBaHOMETPA.

4. [louemy u3MepeHUsl BBIFOJHEE MPOBOIUTH MPHU YIie OTKIOHEHUSI MarHUTHOM CTPEJIKH o =
45°7
Bonpocwt onsa 3awyumsr pabomei
1. JlaiiTe MOHATHE MarHUTHOTO TOJIA.
2. JlaiiTe XxapaKTepUCTUKH MarHUTHOTO 1oJisl. KakoBbl uX enuHMIBI n3MepeHus B cucteme CHU?
3. Chopmynupyiite u 3anumunte 3aKoH bruo-Capapa—Jlarmaca.
4. BeiBeaute GopMyily HAMpsHKEHHOCTH B LIEHTPE KPYTOBOTO TOKa U pabouyro Gpopmyiy.

5. BeiBenure (hopMyiy HanpsDKEHHOCTH MArHUTHOTO TIOJIS, CO37aBacMOrO IMPSIMBIM TOKOM
(KOHEYHOU JUTMHBI U OCCKOHEYHOM JIJTMHBI).

6. JlaiiTe onpenencHe CUIOBOM JIMHUA MAarHUTHOTO TIOJIS.

@dopma OTYETHOCTH: OTUET MO JTabOpaTOpHON padoTe, BBHIMOJHEHHBINA MO 00pa3ily, B COOT-
BETCTBHH C 3aJ]aHUEM.

OcHoBHnas nuteparypa Ne 1, Ne 2
HononnurensHas auteparypa Ne 4, No 7, No 8.

JladboparopHas padora Ne 33
H3yyenue pabomsi s1eKkmponHo20 ocyuiiocpaga
Lenv pabomur: 1) 03HAaKOMIIEHHE C TPUHIMIIOM JACHCTBUS OCIuIorpada;
2)omnpesielieHue YyBCTBUTEIBHOCTH OTKIIOHSIOIIMX TUIACTHH AJICKTPOHHO-
JTy4eBoi TpyOKu ocruiorpada.
IIpubopwl u npunaonexcHocmu: YIEKTPOHHBIN ocuuiiorpad, BOJIBTMETP,
PEryIUpyeMbIil HCTOYHHUK HAMPSIKEHUS.

Tlopsook evinonnenus pabomel u 06PaAdOMKA pe3yIbmamos usmepeHull

Yopaxuenue 1. Onpenenenue 4yBCTBUTEIBHOCTH OTKJIOHSIONIMX TUIACTUH TPYOKH OCIMILIO-
rpada.

1. lMonkmoYUTh BOMBTMETP 3 K TOPHU3OHTAJIBHO OTKJIOHSIOIIMM IUIACTHHAM ocuuiuiorpada,
Kak IMOKa3aHo Ha puC 3J.

2. BKITIOYUTh TeHepaTop Pa3BEPTKH, YCTAHABIHMBAS PYKOSATKY «IHAMa30H 4acTOT» B MOJIOXKe-
HHUE «BBIKII». BKIIOYUTH ocunnnorpa(b " BBIBCCTU CBETOBOC IIATHO B LCHTP KOOpI[I/IHaTHOI\/JI CETKHU C

MIOMOIIIBIO PYKOSITOK: «OCh Y» — BBepX-BHU3 (), «OCh X» — BICBO-BIPABO («>).

© X® YO
e Q*

e e ———— 2

1 — ocuumnnorpad, 2 — ICTOYHUK PEryIUPYEMOT0 HAMPSKEHUS,

3 — ¢ poBoii BOIBTMETP

3. HOI[KJ'IIOLII/ITB K KJIIEMMaM JT_ H X HCTOYHUK HaIpsHKECHUS U BOJIBTMETP B COOTBETCTBUU C

puc. 5 u moaatk nocnenaoBarenbHo Hanpsbkenust Ux= 15 B, 20 B, 25 B, 30 B. Jlns kaxmoro 3HaueHus
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V3MEPHUTB 110 KOOPIWHATHOH CEeTKE [UTMHY TOPH30HTAIBHOM cBeToBoi mHKM |, B MM. To ke camoe 1o-
BTOPHUTD, NOAKIIIOYasl UCTOYHUK HAIIPAKCHHUA U BOJIBTMETP K KIICMMaM JT_ uY.
4. BeIYuciauThb YYBCTBUTCIIbHOCTb TOPHU30HTAJIbHO OTKIIOHAIOIIHNX IJIACTHH 10 (I)opMyne

X

Jx

20,
5. AHaJIOTHYHO ONpECACINThG YYBCTBUTCIIbHOCTh BEPTUKAJIBHO OTKJIOHAOMIUX ITJIACTUH!
— Iy
Jy - 1
20,
L

rac Uy — HaIIpsAXKEHUEC, MM0JaBacMO€ Ha KICMMBEI u Y, OIpeaAcIEMOC 110 BOJIBTMETPY IIPHU I10-

CTOSSHHOM TOKE; | , — JUIMHA BEPTUKAJIbHOW JIMHUM HA 3KPaHE, MM.

B cirydae pa6OTBI C HICTOYHHUKOM INEPEMECHHOI'O HAIIPSAKCHUA:
U, =vJ2u_, U, =v2u,,
rne U,, u U, — 5bdeKTUBHBIE HANPSIKEHUS, H3MEPAEMBIE BOJILTMETPOM MEPEMEHHOTO TOKa. B

ATOM ClIydae YyBCTBUTEIBHOCTh BEPTHKAIBLHO M TOPU3OHTAIBHO OTKIIOHSIONIIUX IJIACTUH OCIUIIIO-
rpada onpenensoT no popmynam:
j __ b j N
X ’ y '
22U, 22U,
B nanHO# paboTe Ha CXeMy MMOJACTCs TIEPEMEHHOE HAPSHKEHUE, TOATOMY JUISl OTIPEICIICHHS Jx
U Jy UCHOJIB3YIOT (POPMYJIBIL.
6. Pe3ysbTaThl N3MEPEHUH M BBIUMCIICHUH 110 (popMysiaM 3aHECTH B TaOJIHUIIBI.

Yupaxuenue 2. Habmooenue na sKpane ocyuinoepaga CunycouOaibHO MEHIIOUE20Cs HANPSIHCEHUS.

1. IoaxmounTs K KIIeMMaM JT_ u Y HUCTOYHUK HAIIPsAZKCHUA U BOJIBTMETP.

2. [lepexnrouarenb «CHHXPOHHU3AIMS TOCTABUTD B MOJIOKEHUE «BHYTP» UJIH «OT CETH.

3. Ha Bxopn BeptukanpHoro ycmnurtens Uy depe3 KIeMMBI «BXOI Y» U «=)» OT HUCTOYHHUKA
HaIpsDKEHUS TOAaTh IEPEMEHHOE CHHYCOHMJAIIbHOE HanpshkeHne BenuanHoi 30 B.

4. PyKkosATKON «yCWJIEHHE Y)» OTPEryIUpOBaTh YJOOHBIM pazMep M300paKeHUS MO BEPTHUKAIH
npumepHo 0,7 OT pa3mepa dKpaHa.

5. [lepexnrouareneM «IHama3oH Pa3BepPTKU» U PYKOATKOW «4acTOTa TJIaBHOY» JOOHUTHCS TOTO,
9YTOOBI Ha dKpaHe OBbLIO0 BUIHO HECKOJIBKO IMEPHOIOB CHHYCOMIBI. BenmnmunHa n3o0paskeHus mo ro-
PHU30HTAIIN 33/1a€TCsl PYKOSATKON «ycuiaeHrne X». OKOHYaTeNbHOM CTaOMIIBHOCTH M300pakeHus J10-
OMBAIOTCS PYKOATKAMH «4YacTOTA TUTABHO» M «CHHXPOHH3AIMS» WM «aMIUTUTY/Ia CHHX POHH3AIHN.

6. IlomydeHHy0 CHHYCOUTy 3apHCOBATh.

7. YcranaBnuBas Hanpsbkenue B 25 B, 20 B, 15 B, npocneanuts 3a uaMeHeHneM (GopMbl KpH-
BO Ha ’kpaHe. CHHYCOHIBI, COOTBETCTBYIOIINE YKa3aHHBIM HAIIPSDKEHHUSM, 3apUCOBATh HA TEX JKe
ocsax, yrto u 30 B.

Bonpocwt ons oonycka k pabome

. KakoBa 1ienb paboTs1?
. HazoBuTe ocHOBHBIE Y311l OcimiLiorpada 1 YKaKUTe HX Ha3HAuYCHHE.
. Uto Ha3bIBaeTCA YyBCTBUTEIBHOCTHIO 3JIEKTPOHHO-TTY4eBON TPYOKH MO HANPSHKEHUIO?
. O1ieHuTE MOTPENTHOCTh METOA U3MEPEHUH YyBCTBUTEIBHOCTH TUIACTHH OcImIiorpada.

A WN PR

Bonpocwt onsa 3awumsr pabomei
. KakoBbI yCTpo#CTBO M PUHIIKII A€HcTBUS ocirniorpada?
. BeiBenuTe hopMyIry 4yBCTBUTENBHOCTH J, U ], .

. OOBsAcHUTE YCTPONCTBO U MPHUHIIUI PaOOTHI AIIEKTPOHHO-ITY4E€BON TPYOKH.
. [Touemy nmonaercs mui1000pa3HOe HANPSHKEHNE Ha BEPTUKAIBHO OTKJIOHSAIOLINE TIACTHHBI?
. KakoBo npaktruueckoe ncnosib3oBanue ocuusuiorpaga?
. KaxoBbl Bamu kputnueckue 3ameuanus 1o JaHHOH pabote?
dopMa OTYETHOCTH: OTUET IO JJaOOpaTOpHON paboTe, BBHITOJHEHHBINA MO 00pa3ily, B COOT-
BETCTBUU C 3a/laHUEM.
OcnoBnas auteparypa Ne 1, Ne 2; nononautensHas nureparypa Ne 4, No 7, Ne 8.

OO, W NP
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JlaGoparopHasi padora Ne 34
H3yuenue cmabunumpona u cHamue e20 XapaKxmepucmuk
Lenv pabomul - n3ydeHne pabOThl CTAOMIIUTPOHA M CHATHE €T0 XapaKTEPHUCTHK.
Ilpubopvl u npunaonexcnocmu.
CTaOUIUTPOH, UCTOUYHUK MTUTAHUS, PEOCTaT, 0aNIACTHOE COMPOTHUBIICHHUE,
COTIPOTUBIICHUE HATPY3KH, BOJBTMETPHI, COCTUHUTEIIBHBIE POBO/IA.

Topsadok evinoanenus pabomol u 06pabomKa pe3yibmamos usmepeHuu
1. CobOpatb cxeMy COIIaCHO PUCYHKY.

L + .__
300 B T R=6500 Om @D C) E;\Q |:|
_ —~ R

]

12 xkOm

2. MenneHHo nepemeliias JBUKOK peocTaTa OT Hayasa IIKalbl, TEM CaMbIM yBEJIIMYMBAsi BXOJ-
HOE HAIPsDKEHUE OT HyIs 10 HanpsokeHust Us, Tpu KOTOPOM IPOMCXOJUT 3a)KUTaHUE CTAOMIUTPO-
Ha, 3aukcupoBath HanpsukeHue Us.

3. Ilpoussectu uzmepenus. s atoro, usmensisa HanpsbkeHue Ha Bxoje ot 0 go 300 B, uepes
kaxzasle 20 B uzMmeputs Hanpsbkenue Ha Bbixoze. [Ipu aToM BOIM3M HampsikeHus 3axuranus Usz 3a
20 B 10 Hero u mocie HEro MpoU3BECTH U3MEpEHUs uepe3 Kaxablie 4 B as Toro, 4rodsl omnpene-
JUTh MAaKCUMYM KpUBO# 3aBUCUMOCTU  Ugux OT Ugx. Pe3ynbTaTel nu3Mepenuii 3anectu B TaOIuUILy.

4. Tloctpouts rpaduk 3aBUCUMOCTH Ugux OT Usx.

5. Tlo cusroii 3aBucuMocTH Ugix = f(Usx) ompenenuts Hanpsbkenue 3axuranus Us W Makcu-
MaJbHOE U MHHUMabHOE 3HaueHus HanpspkeHus: TopeHust (Urmax, Urmin ). PasHocts Urmax — Urmin
JOJIKHA HaxouThes B npenenax (12-15) B.

Bonpocwt ons oonycka k pabome
KakoBa 1ienp paboTsi?
OObscHUTE yCTPONUCTBO, MPUHIIUI JIEHCTBUS U IPUMEHEHHE CTa0MIINTPOHA.
KakoBa posp 6a11acTHOT0 CONpoOTUBIIEHUSA?
Bri6epute macmirad it moctpoeHus rpaduka.
Bonpocul ona 3auumer pabomul
Uro npencrasisger co0o0il 3JeKTpUUECKUid TOK B razax?
Oxapakrepu3yiTe MpoLecchl HOHU3AIMK U peKOMOMHAIINY.
B yem oTiiune HeCaMOCTOATEIBLHOTO ra30BOT0 pa3psiia OT CAaMOCTOATEIbHOT0?
4. KaxoBbl YCIIOBHUS CYIIECTBOBAHUS HECAMOCTOSITEIBHOIO M CaMOCTOSTEIBHOI'O T'a30BOr0
paspsiga?
5. Ilpu xakux YCIOBHSIX HECAMOCTOSTENBHBIA ra30BbIM pa3psa MEpexoauT B CaMOCTOSTENb-
HBIN?
6. Ilouemy ra3oBblii pa3ps He HoqUUHsAETCS 3akoHy Oma?
7. OxapaxkTepu3yiTe TUIIbI CAMOCTOSTEIBLHOTO pa3psa.
8. Ilpoananmu3upyiite noctpoeHHbIi Bamu rpadguk 3aBUCHMOCTH Ugyx = f(Usy).
dopMa OTYETHOCTH: OTUET IO JJaOOpaTOpHON paboTe, BBHITOJHEHHBINA MO 00pa3ily, B COOT-
BETCTBUU C 3a/laHUEM.

el A

wnh e

OcnoBHas nuteparypa Ne 1, No 2
JononuurensHas nuteparypa Ne 4, Ne 7, Ne 8.

63



JlaGoparopHas padora Ne 35
H3yuenue saxkyymnoeo ouooa u onpeoenenue y0eibHo2o 3apsaoa 1eKmpoHa
Llenv pabomoi: uccienOBaHUE BOJIBTAMIIEPHON XapaKTEPUCTHUKH BaKYyMHOTO JHOMA; ONPEeIICHUE
YIIEIBHOTO 3apsia JIEKTpOHA Ha OCHOBAHMHU ypaBHEHUs boryciaBckoro-JIsHrMiopa.

Ilpubopwvl u npunadonexcHocmu: BAKYyMHBIA AUOJ], UICTOYHUK TOKa, MHJITMAMIIEPMETP, BOJITMETD,
peocTaT, COeIMHUTENbHBIE IPOBO/IA.

Ilopsadok evinonnenus pabomul u 06pabomKa pe3yibmamos IKCnepuMeHma

1. CoOpatb cxemy COrIacHO PUCYHKY.

2. CHATH 3aBUCUMOCTb QHOJHOTO TOKAa OT aHOJHOTO HANpSKEHUS, U3MEHSsS aHOJHOE Harpsi-
xenne or 0 B 10 120 B uepe3 10 B. JauHble n3MepeHuii 1 BerauciIeHnbIx 3HaueHuii U ¥ 3anectn B
TabuILy.

@) .
120 B

TR ]
2,156

Tabnuua pe3ysibTaToB

3/2
3. IlocTpouts rpaduyueckyro 3aBUCUMOCTb |, oT U “.

4. OnpenenuTs yrioBol KOAPGUIMEHT MOJy4eHHON NPsAMON U pacCUUTaTh Mo Gpopmyiie
2
e 1 Irp2K

m | 4z, . 272 -

YAEIBHBIN 3apsi/i JIEKTPOHA.
€

TeopeTudeckoe 3HaYEHHE YAEIbHOTO 3apsaaa paBio — = 1,76-10™ Kn/kr.
m

Bonpocul ona donycka k pabome
Kaxkoga 1ieip paboTsi?
Onummure ycTpoHCTBO U MPUHITUI JEHCTBUS BaKYyMHOTO AHOA.
Onummure METOJ U3MEPEHHUS YIEIBHOTO 3apsa dJIeKTPOHa.
OneHuTe NOrpenHoOCTh METO/1a U3MEPEHUS YAEIBHOIO 3apsa dJIEKTPOHa.
Bonpocwt onsa 3awumsr pabomei
1. Yto Ha3bIBaeTCS TEPMOIIEKTPOHHOM dSMHUCCUEN?
2. KakuM 3akoHaM NOJAYHUHSETCA TOK B BaKkyyme?
3. OOBbscCHUTE OTKJIIOHEHUE CUJIBI TOKA OT 3aKkoHa OMa B BaKYyMHOM JHOJIE.
4. JlaitTe aHanu3 pe3yJIbTaTOB BHIYMCICHUI U U3MEPEHUN.

el A =

OcnoBHas nuteparypa Ne 1, Ne 2; nononautensHas iuteparypa Ne 4, Ne 7

JlabopaTopnasi pa6ora Ne 36
Onpeodenerue UHOYKMUBHOCMU CONEHOUNA
L]env pabomul: onpeneneHne MHAYKTUBHOCTH COJICHOUAA 110 €r0 COPOTHUBICHUIO
MEPEMEHHOMY TOKY.
IIpubopwl u npuradaexcHocmu: NCCICTYEMBbIH COJICHOW I, 3BYKOBOM reHepaTop, MIEKTPOHHBIN OC-
nuutorpad, MIJUTHAMIIEPMETP, COSTUHUTENLHBIE TPOBO/IA.
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Tlopsiooxk evinonnenuss pabomol u 06PabOMKA pe3yibmamos usmeperHull
Jlns1 BeIMOSTHEHUS paOOTHI cCOOpaTh IENb MO CXEMe

rs-113 C1-68

@

1. YcTaHOBUTH HA 3BYKOBOM I'€HEpaTOpe 4acTOTy KoieOaHui
2. U3mepuTh ¢ nomotisio ocuuuiorpada ammintyay HanpsbkeHust Um 1 gacToTy V.
3. C nomouip10 MUIIMAMIIEPMETPA OIPEAEIIUTD JEUCTBYIOLIEE 3HAUEHNE CUIIBI TOKA B LIENH;

TOJIb3YSCh COOTHOIICHHEM |, = |, //2 ¥ pelas ero OTHOCHTENbHO | = V2 le, onpesienuts am-

IUTUTY]ly TOKAa.
4. JlaHHbBIC 3aHECTH B TaOJIUILY.
5. o dopmye

paccunTaTh MHIAYKTUBHOCTH COJICHOU/IA.
6. ITo popmymne

N o

L= pou 2

paccuMTaTh MIPOBEPOUYHOE 3HAUEHUE MHAYKTUBHOCTH COJIEHOMJIA, UCXO/s U3 €ro FeOMETPUH U YKC-
Jla BUTKOB.
Bonpocul ona donycka k pabome
1. Cdopmynupyiite 1eab paboThI.
2. aiite onpeneneHre HHAYKTUBHOCTH?
3. KakoBa enuHuIa n3MepeHus: HHIyKTUBHOCTH?
4. 3anumute padouyto GopMymy 1Jis ONpeieIeHUs] HHIYKTUBHOCTH COJICHOUIA.
Bonpocwet onsa 3awyumer pabomei
1. Ioxyuure Gpopmyny s onpeaeaeHus UHAYKTUBHOCTH COJIEHOUIA, UCXO0JIs U3 €r0 reoMeT-
pUYECKUX pa3MepOB U YKCiIa BUTKOB.
2. YUto Ha3bIBaeTCd UMIETAHCOM?
3. Kak cBs3aHbl MeX/1y CO00M MakCUMaJIbHOE U ACUCTBYIOIIEE 3HAUEHUS CHIIbI TOKA U Hampsi-
JKEHUS B LIETIM IEPEMEHHOT0 TOKa?
4. BoiBenute pabouyro Gpopmyiay HHAYKTUBHOCTH COJIEHOUA.
5. Onumure sABIEHUE CAMOMHIYKIMH.
6. KakoB (pusnueckuii cMbICT UHAYKTUBHOCTH?
dopma OTYETHOCTHU: OTYET MO JabopaTopHOIl paboTe, BHIOJHEHHBIH MO0 00pasily, B COOTBET-
CTBUHU C 33/IaHUEM.
OcnoBHas autepatypaNe 1, Ne 2; nonoianurensHas suteparypalNe 4, Ne 7

JlabopaTopnasi padora Ne 37
CHamue Kpusotl HamMasHU4U8aHUs U Nemuu UCmepe3uca ¢ NOMOUbIO
9/1eKMPOHHO20 ocyuniozpaga

Llenv pabomwi: cHATHE KPUBOW HaMarHWYMBAHUS; CHATHE METIM THCTEpE3nca U OIpe]esieHUe 3a-
TpaT YHEPTUU Ha TIepeMarHu4riBaHuUE.
Ipubopwi u npunadnesxcrnocmu: AEKTPOHHBIN ocumiiorpad, TpancpopmaTop, BOIBTMETP,
peocTar, uccie yeMblid TpaHchOopMaTop, KOHAEHCATOpP, CONPOTUBICHUS
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Tlopsiooxk evinonnenuss pabomul u 06pabOMKA pe3yibmamos uzmepeHull

1. CHamue Kpusou HaMacHUYUBAHUS

1. CobpaTb cxemy COIJIacHO pHC. (IIPEX/e YeM BKIIOUUTH TOK, 0053aTeIbHO MPOBEPHUTH C Ipe-
1oJaBaTeseM WK J1a00paHTOM 3JIEKTPUYECKYIO CXEMY).

2. C nomomrsio jabopatopHoro aBTtoTpaHcopmaropa (JIATPa) ycraHoBUTH MakcHMallbHOE
3HAYEHHUE HANPSHKCHUE 10 BOJIBTMETPY.

3. Bximrounts ocummiorpad. PykosTky «Ycunenue» ycraHoButh B monoxenue «0,1 B/cmy.
Hanpsioxenne Uy nmonate Ha BXxoJ «Y» ycuiuTelns ocuusuiorpada, Hanpsbkenue Ux Ha Bxog «X» oc-
wniorpada. J{ist mocrpoenus rpaduka 3asucumoctu B = f(H) onpeaenuts KoOpMHATHI BEPIIUHBI
netiu (X, Y), ymensblas HanpspbkeHue Uap yepe3 4 — 5 BOJIBT OT MaKCHMaJIBHOTO 3HAYEHUS HaIpsi-
JKEHUS, IPU KOTOPOM IETJIA FMCTEPE3NCca 3aHUMAET IMPAKTHUUECKU BCIO IJIOLIAAb SKpaHa OCLUILIO-
rpada, 1o 0 B.

Boruncnute Ux n Uy 115 KaX101 U3 KOOPAMHAT U JTaHHBIE U3MEPEHUM M BBIUMCIEHUN 3aHECTH
B Ta0wmIy 1.

Tabnuma pesynbTaToB 1 Y

X, MM

Yy, MM

Uy, B

U, B

Ux=U, -x,tae U, =0,1 B/mMmm — maciuTab mo ocu X.
U, = U;, -y, rae U, =0,01B/mMm — macirad mo ocu Y.
Hcnonb3ys 3HaueHus TabmuIpl 1 u hopmyin
H: &UX’ B: %U7
R, SN,
BeIYHCIIATE H 1 B U1t Ka10# TOUKH IETIIN THCTEPE3Hca.
YucneHHbIe TapaMeTphl UCCIIeIyeMOro oopasma:
ni1= 3,6 -10* But/™m; N2= 165 ButkoB; C = 10 ®; R1= 150 Om; R2=11-10° Om; S =1,6-10"* m?.
4. Pe3ynbTaThl pACUETOB 3aHECTH B TAOIHILY 2.
Tabnuia pe3ynabTaToB 2

B, Tn
H, A/m

5. Ioctpouts rpaduk 3aBucumoctu B = f(H).

2. Cuamue nemau 2ucmepesuca u onpeoeienue nomepsb
Ha nepemasHu4uanue cepoeyHuKa
1. U300paxkeHue meTiM rucrepe3rca CKOMMPOBaTh C KpaHa OocLMIUIOrpada Ha KaJlbKy MpU
MaKCHMaJIbHOM HANpPsDKEHUU U 3aTEM MEePEBECTH M300pakeHHe C KaJIbKH Ha MUJUIMMETPOBYIO OY-
Mmary.

2. OnpenenuTs IUIOLIAAb S, MOTYYEHHOW METIN THCTepe3rca B MM2.

3. Beruncnenne 3arpar dHEpPruu Ha NepeMarHNYMBaHUE B €AMHUILY BPEMEHH IPOU3BECTH IO
bopmyne
Q=k-S, v,
rie Q — KOJTMYecTBO TeIIa, BBIIENIEMOTO B eIMHHUIE 00beMa 3a enHuIy BpeMern, Jix/(c-i °); v —
yacToTa nepemenHoro toka (v = 50 I'my); k — mepeBoaHON K03((UIMEHT, YNCIEHHO PaBHBIA SHEp-
THH, OTHECEHHOH K eJIMHHIIE 00beMa, COOTBETCTBYIOMIEH Tiomany B 1 MM2 Ha skpaHe ociumiorpada;
Sh— MIOMIA/b METIN THCTEPE3NCA B MM,

Tak xak macmTad 1Mo Ocu MHAYKUUH MpH YCHJIEHUH BepTukanbHoro ycwmtens 0,1 B/cm pasen
4,2-107 Tn/mMm, a MacIITa MO OCH HAMPSUKEHHOCTH paBeH 24 A/(M-MM), To mIomazs 1 MM° cooTBeT-
ctyer 0,50 Jx/m, T.e. k = 1,01 Jx/(m>Mm?). Benmunna k- S paBHa yaenbHO SHEpPrum, 3aTpaunBac-
MOI Ha IepeMarHMYMBaHKE 32 OAUH IIHKJI.
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Bonpocwt ons oonycka k pabome
KakoBa niens paboTsi?
B dewm 3akmrouaercs siBiieHUE rucTepesuca’
HavepTuTe npuHIMNHAIBHYIO JIEKTPUYECKYIO CXeMy padoueil yCTaHOBKH.
Onumure METOJ] CHATHSI KPUBOM HAMAarHUYMBAHMUSL.
Kak omnpenenuts 3aTpaThl HA IEpeMarHuYuBaHue GpeppomMarHeTuka’?
Bonpocwt ons 3awumsr pabomei
Ha kaxue Tunel gensrcs MarueTuku? KakoBbl UX OCHOBHbBIE CBOMCTBA?
Kakue geppoMarneTnky Ha3pIBalOTCS «MarHUTOTBEPIBIMUY, KAKUE «MAarHUTOMSTKHUMU?
. VI3 kakux (eppoMarHeTUKOB H3TOTABIMBAIOTCS CEPACYHUKH TPaHCHOPMATOPOB U JIpOCCe-
Jier u nouemy?
Kak 0OBSICHUTH OCTaTOYHYIO HAMarHUYEHHOCTh (heppoMarHeTuka’?
OO0bsicHUTE HU3UIECKUN CMBICIT KOIPIIUTUBHON CHITHI.
BreiBequte paboure Gpopmybl.
Urto coboii npeacTaBiseT GeppoMarHuTHBIN JOMeH?
OnuiuTe KpUBYI0 HAMAarHUYMBAHUS U IPUMEHEHHE ()ePpOMarHETUKOB.
dopma OTYETHOCTH: OTUET MO JTaOOpaTOpHON padoTe, BBHIMOJHEHHBIN MO 00pasily, B COOT-
BETCTBHH C 3aJ]aHUEM.
OcHoBHas nuteparypa Ne 1, Ne 2; nononnurtensHas auteparypa Ne 4, No 7

SAREE A

wn -

Ea

© N oo

Jlaboparopnasi padora Ne 38
H3yquue 3asucumocmu nokazameiisil npejiomMileHusl pacmeopa onlt €20 KOHyenmpayuu

Llenv pabomor. V3yueHne pedpakToMeTpa U U3MEPEHUE C €r0 MOMOIIBIO MOKA3aTeNsl MPeIoM-
JICHUS psAfa KUJAKOCTEH OTHOCHTEIHHO BO3AYyXa; HAXOXKICHHE 3aBHCHUMOCTH
MoKas3arteJs MPEeJIOMIICHHS PacTBOpa caxapa OT €ro KOHIICHTPAIUH.
Tlpubopwl u npunaonexcnocmu.
pedpakToMeTp, HAOOP HCCIEAYEMBIX KHIKOCTEH,
pPacTBOPHI caxapa ¢ pa3HbBIMHU KOHIICHTPAIIHSIMH.

Topsiook evinonnenus pabomul nHa peppaxmomempe rl -2

1. OTKpBIBAIOT 3€pKaio MOJICBETKU IIKaJIbl 9 U ycTaHABIH-
BAIOT €ro Tak, 4ToObl M300pakeHUe IIKajibl, HaOJ0JaeMoe B
OKYJIsIp, OBIO PaBHOMEPHO OCBELIEHO. Ecnu qHEBHOroO cBera
HE/I0CTaTOYHO, BKJIIOYAIOT 3JeKTpojiamiy. Pe3kocTe u3o0pa-
JKEHUS YCTaHaBJIMBAETCS BpAIlEHUEM T'OJIOBKH OKYJsipa 8.

2. OTKpBIBaIOT 3aCJIOHKY OKHA OCBETUTEIbHON MPU3MBI 4.

3. OCTOpOKHO OTKHMJBIBAIOT BEPXHIOK NpPHU3MY 3 U Ha IIO-
BEPXHOCTh HWKHEU (M3MEPHUTENBbHOI) MPU3MbI 2 HaHOCAT 2-3
KaIlJIM UCCIIEAYEMOTO PpacTBoOpa.

4. OmycKaroT BEPXHIOKO MpU3My 3.

5. Bpamaror MaxoBHK 7 0 T€X MOP, MOKA B I10JIE 3pEHUS OKYJIspa HE MOSABUTCS I'pPaHUIA CBETa
U TEHHU.

6. YCTpaHAI0T OKpacKy CBETOTEHH, Bpalllasi PyKOsATKY KOMIIEHcaTopa 6.

7. Bpamenunem oxynspa 8 3pHUTEIbHON TPYObl MPOHM3BOIAT JOMOJHUTEIHHYIO HACTPOMKY Ha
PE3KOCTh U300paKEHMS.

8. Bpamasg MaxoBHK 7, COBMEIIAIOT TPAHUILY Pa3/iesia CBETOTEHHU C IIEHTPOM MEPEKPECTHUS U T10
HIKaJIe [TOKa3aTeIel MPeTOMIIEHUS] IPOU3BOJIAT OTCUET.

9. Becero npon3BoaiT 3 U3MEPEHMS C KaXIbIM pacCTBOPOM. Pe3ynbTaTel M3MepeHni 3alUChIBAIOT
B Tabnuny 1 u Tabaumy 2.

Tabnuia pe3ynpTaToB 1

Hccnemyemas sKHIKOCTh ] Ny N3 (n)

1.
2.
3.
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Tabnuia pe3ynbTaToB 2

K G
OHI.IGHTpa]_;};ISI caxapa ny N, N3 (n)
10

15

20

10. BobluepunBaroT guarpamMmy 3aBUCMMOCTH IOKa3aTelsd MPEIOMIIEHHMS N OT KOHIEHTpAaLUU
pactBopa C.. Ha ocp OopauMHAT TakKe HAHOCATCS 3HAYEHMs MOKA3aTels MPEIOMIICHMS Ny Ul JU-
CTUJUIMPOBAHHOM BOABL. Uepes MOoydeHHbIE TOYKH IPOBOAAT MPAMYHO.

11. U3 nuarpammel n= f(C) HaxoaaT 3HaueHue K — MHKpeMeHTa MOKa3aTeJis IPeToMIIEHHUS:

BC . o
k=tgy =——, rme BC — pa3HocTh mokazarejeii npenomieHusi, AC — pasHOCTh 3HAUYECHUH KOHIICH-
AC ’

Tpauuu pactBopoB. 3HaueHust AC u BC GepyT HE B CAHTUMETpPAX, a B €AMHULIAX BETMYUH COOTBET-
CTBYIOIIUX OCEil.

12. 3anMchIBalOT aHATMTUYECKYIO 3aBHCUMOCTh N = f(C), ucrnonssys Gpopmysy U mojacTaBiss
BMecTO K 1 ng HaljieHHbIC 3HAYCHMUSI.

Bonpocul ons oonycka k pabome
Kakue npubops! Ha3biBatoTcs pedppakromerpamu? I'e oHu npuMeHsoTcs?
UTo Ha3bIBACTCSI OTHOCUTEIBHBIM TIOKa3aTeJIeM IpesoMiieHus1? AOCOTIOTHBIM?
KakoB ¢usuueckuii cMbICiI aOCOTIOTHOTO MTOKa3aTessl MPeToMIICHHS?
Kak 3aBucuT nokaszaTesb MpesoMIIEHUsI OT KOHLIEHTPAllUu pacTBopa?
OObsicHUTE TPUHLIUIT ACHCTBUS pedpakTOMeETpa.
Bonpocut onsa 3awumer pabomeot
1. [TosicuuTe onTHYECKYIO cXeMy pedpaKkToMeTpa.
2. B dem 3akitouaeTcs sIBJICHHE IMOJTHOTO BHYTPEHHETO OTPaKCHUS?
3. [Ipoananu3upyiite mo nuarpaMme MoaydyeHHbIe Pe3yIbTaThl U CIeTaiiTe BHIBOIBI.
4. Kputnueckue 3aMeuaHusi K METO1y H3MEPEHUH.
dopma OTYETHOCTHU: OTUET MO J1abopaTopHON paboTe, BHIMOJHEHHBIH MO 00pasily, B COOT-
BETCTBUU C 331aHUEM.
Ocnosnas nuteparypa Ne 1, Ne 2; nononaurensHast nureparypa Ne 4, Ne 7

agrwdE

Jlaboparopnasi padora Ne 39
Onpedenenue noxkazamens NpelomMieHUs 8ewecmed npu NOMOWU MUKPOCKONA

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

Ipubopwt u npunadnexcrnocmu:
W3MEPUTENbHBIN MUKPOCKOT C MUKPOMETPUIECKUM BUHTOM, MUKPOMETD,
U3MepsieMble CTCKIITHHBIC TUTACTUHKHA, OCBETHTEITb.

Topsook evinonnenus pabomel u 06PadbOMKA pe3yIbmamos usmepeHul

1. MuKpoMeTpoM H3MEPSIOT UCTUHHYIO TONIIMHY CTEKIJISIHHOM Tia-
cTHHKH H B TOM MecTe, TJie HaHEeCEHBl MTPUXU, U OepyT ee 3HauYCHHE
B MUJUIUMETpAX.

2. OnpenensroT KaKyIIyrocs TOJMIMHY CTEKITHHON TUIaCTUHKH N, st
4ero IIACTHHKY KJIAITyT Ha MPEAMETHBINA CTOIMK 8 MUKPOCKOIIA TO/T 00bEK-
TUB 7 Tak, 4TOObI 00a IITpHXa MEePECeKIM ONTHYECKYIO OCh Ipudopa. Bpa-
ieHreM Oapaiiika 4 OmycKaroT TyOyc 6 B KpaliHee HH)KHEE TTOJIOKEHHE.

3. Bpamenuem BUHTA 3 COBMEIIAIOT METKY Ha KOPIIyCE MUKPOCKOIIA
¢ 0 mxanb MexaHu3Ma 3 TOYHOHN (POKYCHPOBKH.

4. Ha6moz[a;1 B OKYJISIp 5 ¥ MeIJICHHO Bparas 6apaiiek 4, moJHUMA0T TyOyC 10 TOSBJICHHS B
TMOJIE OKYJISIPa PE3KOT0 N300paKEHHS PUCKH HA HIDKHEH MOBEPXHOCTH TUIACTHHKH.

5. 3aremM, Bparmias Oapaimiek 3 MexaHu3Ma TOUYHOH (POKYCHPOBKU M CUHMTASI TIPH 3TOM YHCIIO 000-
POTOB MHUKPOMETPHUYECKOTO BUHTA, MOIYYAIOT pe3Koe N300pakeHNe PUCKU Ha BEpXHEH MOBEPXHO-
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ctu TiacTuHKU. KonmdectBo 060pOTOB MUKPOMETPHUUYECKOTO BUHTA C YUYE€TOM II€HBI JICJICHUS JacT
BeNU4KMHY N, MM
h = (NZ + 0,002 m),
rae N — gucno momHbeix 000poToB Oapabana BuHTa; Z — mar BuHTA, paBHbId Z = 0,002x50 = 0,1
(Mm); 50 — yuci0 neneHuid B OTHOM MOJHOM obopote 6apabana; 0,002 — 1ieHa ogHOTO AcieHHs Oa-
pabGaHa BUHTa B MM; M — YKCIIO JIeJICHUH B HEMOJITHOM 00opoTe OapabaHna.
6. Ilo dopmyne

BBIUMCIIIIOT TI0KA3aTelb IIPEIOMIICHHS CTEKIIA.

7. I3MepeHne MCTUHHOM M KAXKYILEWCS TOJIIMHBI KaXIOW IUIACTUHKU IPOU3BOAIT HE MEHEe
TpPeX pa3; ONPEIENSAIOT CPEIHEEe M MCTUHHOE 3HAYCHHME IOKaszaress NpesomieHus crekna. Iomy-
YEHHBIC PE3YJIbTAThl U3MEPEHUS 3aHOCAT B TAOJHILY.

TaOnuua pe3ysnbTaToB

[a]
E H, IN{m|{ h |n|(n)]|(an) | Nen=
IInacTraa : MM MM <n>i<An>
s
1 1.
IUIaCTHHA | 2.
3.
2 1.
IUIaCTHHA | 2.
3.

Bonpocuvl ons oonycka k pabome
1. Chopmynupyiite 1eiab paboTHhI.
2. llosicaute pusnmueckuii CMbIC OKa3aTels MPETOMIICHUS.
3. OnummTe NOpsIOK BHIIOIHEHUS PaOOTHI.
4. O0BsICHUTE IPUHIIUI JEHCTBUS MUKPOCKOIIA.
Bonpocul ona 3auumer pabomuol
1. ChopmynupyiTe OCHOBHBIE 3aKOHBI T€OMETPHUYECKON ONTUKH.
2. Kak cBsi3aHBI TOKa3aTelb MPETOMIICHUS CPEbl M CKOPOCTh PACIIPOCTPAaHEHUs CBETA B HEM?
3. TTouemy npu pacCMOTpPEHHUH TPEAMETa Yepe3 TUIOCKYIO CTEKIISTHHYIO TUIACTUHKY OH KaXeTcs
pacIooKeHHbIM OHKe?
4. Haueptute X041 1y4yeil B MUKPOCKOIIE.
5. BeiBenute (opmyny 1 pacyeTa OTHOCHTEIBHON MOIPEIIHOCTH, MOJb3yach IuddepeHn-
ITBHBIM METOJIOM.
dopma OTYETHOCTHU: OTYET MO JabopaTOpHOI padoTe, BHIOJHEHHBIH MO0 00pa3ily, B COOTBET-
CTBHH C 33/IaHUEM.
OcHoBnas nuteparypa Ne 1, Ne 2
HononautensHas mureparypa Ne 4, No 7

JlabopaTopnasi pa6ota Ne 40

Onpedenenue Onunbl c8emoGoU 80IHbL NPU NOMOWU OUDPAKYUOHHOU peulemKu
Lenv pabomul: n3yueHne TUPPaKINOHHOTO CIEKTPA; OMpeaesIeHHe CIEKTPaTbHOTO COCTaBa M3y~
YCHMUSL.
IIpubopul u npunadnexicnocmu’. ICTOYHUK CBETA, TU(PAKIIMOHHAS PEIIeTKa, MIeJh, [ITKaJa C Jele-
HUSMHU.
Tlopsiooxk evinonnenusi pabomul U 06PaAbOMKA pe3yIbMAMoO8 UsMepeHull

1. Bxiroyarot jlaMny HaKaJUBaHUS;
2. IlepenBuraroT MOJd3YLIKY C NPOPE3aHHON B HEW ILEIbIO, YCTAaHABIMBAas paccTossHME R- oT
LIEIU 10 PEMETKY, 3aJaHHOE MIPENOIaBaTEIIEM.
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3. U3mepstoT paccTossHUS S — OT IEHTpa MIENH, JO0 KpacHOU
JIMHUU CIEKTpa IIEpBOrO IOPSAAKA, OT LEHTpa IIEIu 1O 3eIEHOU
JIUHUY CIIEKTpa MEepPBOro Mopsiika U OT LEHTpa LIeNu 10 Gpuosiero-
BOH JINHUU CIIEKTpPA MIEPBOro Mnopsiika (cM. puc. 9).

4. M3menstor paccrossHue R, mepemenias MOJ3yLIKy Ha clie-
JYIOIllee 33aJJaHHOE PACCTOSIHUE, U3MEPSIOT CIEAYIOLUE 3HAYCHUS
S — OT 1eHTpa MmEeIu 10 KpacHOH, 3enEHOoM, (HUOJIETOBOM JTUHUHU
CIIEKTpa MEPBOro MOpsiIKa.

5. JlaHHbIe 3aHOCAT B TaOIUILy, KOTOpasi MPECTaBICHA HUXKE.

6. Beruucnstor jyiHy BOJIH 110 popmyiie
- S-d ,
m-R

rae d=0,01 mm, m=1,

7. PaccunThIBatOT aOCONIOTHYIO U OTHOCUTENBbHYIO IIOIPEIIHOCTH.
Bonpocwt ona donycka k pabome
. Chopmynupyiite 1eiab paboThI.
. OOBscHUTE, B UeM 3aKJIIOYACTCS SBJICHUE TU(PAKINH CBETA.
. OnumuTe NOpsAA0K BHIITOJHEHUS PaOOTHI.
. OnumuTe yeTpoHCTBO M Ha3HaYeHHE NU(PAKIIMOHHON pEIeTKH B JaHHOU padoTe.

Bonpocwt ons 3awgumer pabomot

. Chopmynupyiite npuniun I rolirenca—®penens.
. Uto takoe 30ub1 ®penena? Kak onu crpositcs?
. Ilpu xakux ycnoBusax Habmonaercs audpakuus Opaynrodepa? Judpakuns Openens?

4. IToscHuTe TUQPAKLUIO OT OJHOM IIEJIH U OCTPONTe X0/ Tyyeil. KakoBbl ycinoBus ycuineHus
¥ OCJIa0JIeHUs CBETa B 9TOM Cirydae?

5. MaiiTe onpezaenenune nu(pakImOHHONW PEIICTKH.

6. [Toctpoiite xon nyueit npu qudpaxauu ot N meneil. KakoBsl ycnoBus ycunenus u ocnabie-
HUS CBETA B OTOM cirydae?

7. Ilouemy npu UCTIOIB30BAaHUH 0€JI0Tr0 cBeTa OOKOBBIE MAKCHUMYMBI Paly’>KHO OKpPAIIEHBI, a

LEHTPaJIbHbI MAKCUMYM OeIblii?

@®opma OTYETHOCTH: OTYET MO J1abopaTOpHOU paboTe, BBHIMOJHEHHBIN MO 00pasily, B COOTBET-

CTBUHU C 3a/IaHUEM.
OcnoBHas nuteparypa Ne 1, Ne 2; nonoaautenpHas sutrepatrypa Ne 4, No 7, No 8.

AW N =

W N —

JlabopaTopnasi padora Ne 41
Hccneoosanue ougpparxyuu Opayneogpepa

Llenv pabomul. wcciaenoBanue aUdpakUK CBETa Ha TPO3PAYHON OJHOMEPHOW W TPO3PAYHOMN
JBYMEPHOHN MU(PPAKIIMOHHBIX PEIIeTKaX; ONpeAe/ICHHEe MapaMeTpoB AU(PaKIIHOH-
HBIX PEIIETOK.

Ipubopol u npunadnexcrnocmu. MOTYIbHBIA yaeOHBINH KomIuiekc MYK — 0
Tlopsook evinonnenus pabomel u 06PaAOOMKA pe3yIbmamos usmepeHul

3aganue A. OmnpezeneHue MUPUHBI MIETU

| - 1. BxmtounTe a3epHBIi  MOHOXPOMATHYECKHI HCTOYHUK CBETa
- 1
g, |~ (L=0,65 MKM, 4TO COOTBETCTBYET KPACHOMY BHIMMOMY CBETY) - TyMOIIEp
A |, CEeTh; } }
- 3 2. Tlonoxxkure NMUCT OO MM MIJUTHMETPOBOW OyMaru Ha OCHOBaHHE

ONTHUYECKOTO OJIOKA.

——F\ :i 3. TloBepHuTE Typenb 2 M YCTAHOBUTE HY)KHBIH UCCIIEAYEMBIH OOBEKT,
— | HalpuMep, OJUHOYHYIO LIEINb;

ﬂﬂ\ 4. ¢ momosio pyukn 3 ycranosute yromn 0°;
1 5. Ha Oymare nomkHa MosBUTHCS NU(paKIMOHHAS KapTHHA (psia ye-
I PEAYIOLIMXCST KPACHBIX MOJIOCOK);
6. 3apucyiite TUPPaKLIUOHHYIO KAPTHHY;
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7. TI0 CBOEMY PHUCYHKY U3MEphTE MOJIOKCHHE MUHUMYMa TIEPBOTO MopsiaKka x1. Pe3ynbpTaT 3a-
MUIIATE B TAOIUILY;

8. mosepHute pyuky Ha 30°, a 3arem Ha 60°, mpomaGmonaiiTe M3MeHeHHs AUBPAKIMOHHON
KapTUHBI.

9. mo dpopmyne a _kaL paccuntaiTe mupuny menu ad . (Paccrosaue L = 465 mm, K =1
X

MOPSAI0K MUHUMYMA);
10. moBepHHTE TypeNb 2, U YCTAHOBUTE APYTOW UCCIEIYEMbIii OOBEKT - JBE IICTIH;
|

X
JudpakimonHas kKapTHHA OT ABYX wieneit npu yrie 0°
11. ycranoure pyukoii 3 yrom 0° 30°, a zarem 60° u mpomaGmIonacTe M3MEHEHUS M-
(GpaKIMOHHON KapTUHBI,
12. Ha CBOEM pHICYHKE M3MEpbhTE KOOPIMHATY MaKCHMyMa IEepBOro mopsjaka xk. [lo dopmyie

d:m-}L-L

, Haﬁ)lHTe d — PACCTOSAHUEC MCIKAY LICIIAMHA, YUUTBIBAA YTO IIOPAIOK I[I/I(bpaKI_[I/IOHHO—

ro Makcumyma m = 1. Pe3ynbpTaTsl 3anecute B Ta0uIy 1;
13. moBTOpPUTE AHATOTUYHBIE OTBITHI JJIST YETHIPEX IIENIEH.
Ta6muia pesynsrarosl

Yron OpHa 1menb JlBe Yetsipe menu

HagcHus L, IIeJIn

myuéi MM [y, a, X, |d o [x d,
MM MM MM | MM | MM MM

0° 465

3aganue B. Onpenenenue nocTosHHON TUGPAKIIMOHHON peleTKu

1. Bxirouure na3zepHbI MOHOXPOMATHUECKUN HCTOUHUK cBeTa — TymOzep cethb (A = 0,65 MM,
YTO COOTBETCTBYET KPAaCHOMY BUAMMOMY CBETY);

2. TIOBEpHUTE Typeib 2 W YCTAaHOBHUTE NEPBBIH OOBEKT  HUCCIEIOBaHMUS — OJHOMEPHYIO -
(GpakMOHHYIO PELIETKY;

3. C MOMOIIBIO PYYKH 3 yCTaHOBUTE yroi noBopota permerku 0°.

4. TlomoxxuTe TUCT OCITON WIIM MIJIJTMMETPOBOM OymMaru Ha OCHOBaHUE ONTHYECKOTo OJoka (9).
Ha Oymare nomkHa MOSBUTHCS TU(PAKIMOHHAS KapTHHA (Ps1 Y€PEAYIOLINXCSl KPACHBIX TOJIOCOK);

5. 3apucyiTe TUPpPaKIUOHHYIO KapTUHY;

6. mosepHute pyuxy 3 Ha 30°, a 3atem Ha 60°, nponabmomaiite U3MeHeHNs TUPPAKIHOHHOM
KapTUHBI IPU KaXKIOM YTIIE;

7. 10 CBOEMY PUCYHKY HM3MEpbhTE INOJIO)KEHHE MaKCMMyMa IE€pBOTO Mopsaka x. Pe3ynbrarsl
3aMuIINTe B TaONIHUILY;

m-A-L o
8. mo ¢popmyne d=———  onpegenure NOCTOSHHYIO Audpakimonnon perrerku d. (Pac-
X

crostaue L =465 mm, m = 1);

9. moBepHUTE Typelnb 2, U yCTAHOBUTE JPYTOM MCCIEIyeMbIi OOBEKT - TBYMEPHYIO AH(paKIu-
OHHYIO PEILIETKY;

10. ycranoBure pyuxoii 3 yron 0° u 3apucyiite qudpakIHOHHYIO KapTHHY;

11. noBepuute pyuxy 3 Ha 30°, a 3aTem Ha 60°, mponabmonaiiTe n3MeHeHHs AUQPAKIIMOHHOI
KapTHUHBI TIPH KaXJIOM yTJIe.

12. nHa cBOEM pucyHke HaHecuTe koopauHaTHble ocu X, Y. U3mepbre pacctosHus AX, AY —
JUIS TTIaBHBIX JU(PPAKIIMOHHBIX MAKCUMYMOB.

13. ITo ¢popmynam HaiiauTe neproab! AU(PAKIIMOHHBIX PELIETOK:
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d=F Mea d, = F.M22
AX AY
3nech M1 = M= 1, ¢pokycHoe paccTosiaue F =L= 465 mwm.
14. Pe3ynpTathl 3aHECUTE B TAOIHILY.
Tabnuia pe3ynbTaToB 2

OpnHomepHast qudpakunonHas pemérka | JIByxmepHas audpakiimonHas pemeérka

X, dl* X, Vs dl , d2 ,
L, pum MM MM MM MM MM MM
0° | 465
Bonpocul ons oonycka k pabome
1. Cdopmynupyiite nens paboThL.

N

OObsicHUTE CYITHOCTh TU(PAKIUHN CBETA.

3. OnwumuTe yCTpOWCTBO M Ha3HAUCHUE OAHOMEPHOW M JBYMEPHOW AM(PPAKIMOHHBIX perie-
TOK.

4. Onwuiure NOPSAA0K BBITOJHEHUS PAOOTHI.

Bonpocut ona 3awumer pabomeot
1. Cdopmynupyiite npunuun [toiirenca — @penens. OOBSICHUTE C €0 MOMOIIBIO SIBICHUE
TU(paKInU CBETA.
2. OObscHUTE KapTUHY TUGPaAKIUU HA OAHOH IIEIH.
3. Tlomyuwre yclioBHMsSs MUHUMYMOB U MAaKCUMYMOB TIpH TU(PAKINN HA OJHOMEPHON PEIIeTKE.
4. OObsAcHUTE KapTUHY IU(PaKIKU HA IBYMEPHOH pelIeTKe.
@dopma OTYETHOCTH: OTUET IO JIaOOpaTOpHON padoTe, BBHIOJHEHHBIN 110 00pasily, B COOT-
BETCTBUU C 33IaHUEM.
OcHoBHas TuTepaTypa
Ne 1, Ne 2;
JlomonHuTENbHAS TUTEPATYpa
Ne 4, Ne 7, Ne 8.

JlabopaTopnas padora Ne 42
H3zyuenue cnekmpanvnozo annapama

Llenv pabomul: N3y4eHNE U TPAAYUPOBKA MOHOXPOMATOpPA, ONPEIEIICHNE AUCIIEPCHH U pa3pera-
Io1el CTOCOOHOCTH MPU3MBI MOHOXPOMATOPA.
Ipubopwl u npunadaexcnocmu: MOHOXpoMaTop YM-2, pTyTHas JiaMria.

Tlopsook evinonnenus pabomel u 06PabOMKaA pe3yIbmamos usmepeHull

3ananue A. OTrpaaynupoBaTh MOHOXPOMATOP.

1. BKIrO4arT pTYTHYIO JIaMITy.

2. IloBopaunBas 6apabaH, IPOCMATPUBAIOT YEPE3 OKYISIP BECh CIEKTP.
Ha pucynke 4 u3o0paskeH BHJ MO 3pEHHS OKYJsipa ¢ HAOOpOM CIIEKTpaib-
HBIX JIMHUUW 1 yKa3aTeJeM.

3. CoBMmemaroT ¢ ykazaTelleM OKyJspa, MOCIeA0BaTeIbHO TUHUU PTYTH
OT KpacHOM 70 (UOJIETOBOM U JIeJal0T OTCYETHI Mo OapabaHy MOHOXPOMATO-
pa, oTMeuas I[BET JIMHUH.

4. 3sMepeHus MOBTOPSIOT ABa pasa. [Ipu 3ToMm cieayer moaBoOauTh Kax-
Y10 JIMHUIO K IIEHTPY IIETH TOJIBKO C OJJHOM CTOPOHBI BO N30€KaHHUE MOTPEIIHOCTH 3a CUET JIodTa
Oapabana.

5. [lomyueHHbIe JaHHBIE 3aHOCST B TaOuIry 1.

6. Beraucnsior cpeiHee 3HaUeHUE TTOKa3aHui 0apabaHa i KaKI0W JIMHUH.

7. Ilo maHHBIM TaOMULBI 1 CTPOSAT TPaIyHMPOBOUHYIO KpHBYIO MOHOXpoMatopa Neap = f1 (A).
MacmTab cineayer BIOpaTh Tak, YTOOBI [UarpamMma Oblia TOCTaTOYHO OOJIBIION U MO3BOJISIIA YETKO
OTIPEACIUTh JJIMHY BOJHEI 10 1 HM.
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Tabmuma pesynbraToB 1

OTHOCHTE Th- Hnna Otcuer no 6apabany Cpennee
Oxkpacka JIMHHH HAs APKOCTE BOJIHBI A, Nz, ...° Nz, ...° 3HaYEHHUE
HM orcyeToB <N, ...°
Kpacnas 8 690,7
OpanxeBas 4 623,2
Kenras 10 579,0
Kenras 10 577,0
3eneHas 10 546,1
['omyGas 10 491,6
Cunss 10 435,8
Cuussg 7 434,7
duonerosas 7 407,8
duonerosas 7 404,7

3ananue B. Paccunrtarh nuHelHy0 gucnepcuio mpuodopa.

1. Ilo rpagyupoBOYHOIN KPUBO MOHOXPOMATOpa OINPEAEISAIOT HHTEPBAJIbl 3HAYCHU ITOKa3a-
Huit 6apadana ANeap 7151 crieqyromux ydactkos criekrpa: 410, 450, 490, 530, 570, 610 um. Benu-
guHa AL Oepercs 1o yKa3aHHIo mpernoaaBares. JlaHHbIe 3aHOCIT B Ta0IHILy.

Tabnuna pe3ynbpraTtoB 2

JnunHa AN, Il D
ANegap, ...° | A A, pa, Dy, pan/um
BOJIHBI A, HM HM ap ¢ ¢» pad o> Pl MM/HM
410
450
490
530
570
610
b, HM
700 r FPHI[YHPOBO‘IHHH KpHBast
b MOHOXpOMATOpa
650 T
F AL
610 |
800+ ' /
5501 AL
530} |
500 £ A4
490 [—+
EAA
450 § 1 —
E AL A AN | AN AN
410p— B AN L N

500 1000 1500 2000 2500 3000 3500 2pad

2. [lepeBoasaT uHTEpBaIbl NOKa3zaHui 6apadana ANeap, ...° B UHTEpBAJIBI yrila MIOBOPOTA JIUC-
neprupyromeii mpusmel Ag, yaureisas, uTo 2° mo 6apabany coorercTByioT 20" moBopoTa mpus-

Mbl. Torma Ag”"=10-AN 6ap- 3aTeM MepeBOST CEKYH bl B paauansb (1" = 4.84.107° pao).

3. ITo popmyse (1) BEIYUCISAIOT YIVIOBYIO AUCIIEPCHI0 MOHOXPOMATOPA, 3aMEHSISI MaJIble HHTep-
BaJIbl O U OA Ha A@ u AA.
4. ITo dpopmyne (4) u JaHHBIM TaOIHIBI 2 BEIYUCISIOT JIMHEHHYIO TUCIIEPCUIO TIPU3MBI MOHO-
xpomaropa: Dy = f-D, 1 COOTBETCTBYIOLIMX YIACTKOB CIIEKTpa ((POKYCHOE paccTosHue
f =280mm).
5. T1o moy4eHHBIM JJaHHBIM CTPOST AUCIIEPCHOHHYI0 KpuBY0 D) = f2 (L) Ha omHOM rpaduke ¢
rpagyrupoOBOYHON KPUBOM.
Bonpocul onsa donycka k pabome
1. Chopmynupyiite 11€71b pabOTHI.
2. KakoBo Ha3HaueHHe MOHOXpoMaTopa?
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3. Kak rpagyupyercsi MOHOXpomaTop?

4. Kak paccuuTarh JMHEHHYIO AUCIIEPCUIO TPU3MbI MOHOXPOMATOPA U OMPEICIIUTh €€ paspe-
A0y CIOCOOHOCTH?

Bonpocut ona 3awumer pabomeol

1. [TosicHuTE ONTHYECKYIO CXEMY MOHOXPOMATOpA.

2. KakoBo Ha3Haue€HHE OCHOBHBIX YacCTel MOHOXpoMaropa?

3. ITo guarpammam Neap= f1 (1), Di = f2 (X), R = f3 (L) npoananusupyiite mosy4eHHbIC pe3yIbTa-
ThI U CACTIANTE BHIBOIBI.

4. OnuumnTe NpaKTUYeCcKoe UCIOIb30BaHUE MOHOXPOMATOPA.

dopmMa OTYETHOCTHU: OTUET MO JTa0OPaTOpHO paboTe, BHIMOIHEHHBIN 10 00pasiy, B COOT-
BETCTBUU C 33IaHUEM.
OcHoBHas nuteparypa Ne 1, Ne 2
HononnutensHas nuteparypa Ne 4, Ne 7, No 8.

JlaGoparopHasi padora Ne 43
Hsyueﬂue A6NIEHUA noJisipuzayuu ceema

Llenv pabomul: oNy4YeHUE U HAOIOICHUE KAPTUHBI PACTIPEICIICHHIS MEXaHUIECKUX HaIpsDKe-
HUH B IPO3pavHbIX MOJICIISIX; MPOBEpPKa 3akoHa Maittoca.
Ilpubopvl u npunadnexicHocmu’. MOIAPUCKOII, HAOOP MTPO3PAUYHBIX MOICTICH,
MUKPOMETP, POTODIEMEHT, TAIIbBAHOMETD.

Tlopsook evinonnenus pabomul u 06pabomKa pe3yibmamos usmepenuil
3aganue A. Habnooenue kapmunvl pacnpeoeieHus MeEXanuiecKux HanpsaniceHul

1. BKJIIOYaroT 1amIly OCBETUTENS B CETh IEPEMEHHOIO TOKa.

3. HUccrienyemsrii 00pasel yCTaHaBIMBAIOT B IIPECC TSI COKATHS, HE 3aKkuMasi ero (puc. 1), u
IOMEIIAIOT €ro MEX1y MOJIIpU3aTOpOM U aHanu3aTopoM. HabmroaaroT B okyisip 6 nmosoxxeHue o0-
pasia. 3aTeM AaroT Harpy3Ky (nedopmarus cxaTus), A 4ero 3aBUHYNBa-
10T BUHT C.

4.PaccMaTpuBatOT KapTUHY UHTEP(EPEHIIMU U 3apUCOBBIBAIOT U30-
XpOMaTHYECKHUE JTUHUH.

5. Takue xe NeNUCTBUS MPOU3BOIAT C APYTHUMH MOJEISMU.

3aganue B. [lposepxa 3axona Manoca

ITIpoBepka 3akoHa Mairoca MpoBOAUTCA HA YCTAHOBKE, ONITHYECKAS
cxema KOTopoi n300pakeHa Ha pUC. HUXKE.

1. BKIro4aroT yCTaHOBKY B CE€Th IIEPEMEHHOTO TOKA.

2. CHUMAIOT KpBILIKY ¢ (POTORJIEMEHTA U MOMEIIAIOT €0 BIUIOTHYIO K

OKYJISpY.
4. YcraHaBiIMBalOT Ha TUMOe aHanu3atopa yroi o = 90°, 4To COOTBETCTBYET YTy

T
Qp=a— E = OO U MAaKCUMAJIbHOMY 3HAUYCHUTO (I)OTOTOKa.

5. [ToBopauuBas ananu3atop, 4epe3 Kaxasie 30° CHUMAOT 3aBUCUMOCTH CHJIBI TOKA OT yTJia o-
BopoTa aHanu3atopa. Orcuetsl mpou3BoasaT oT 0° 1o 360°. Pe3ynbTaThl H3MepeHHit 3aHOCAT TabIu-

my.

- | [ A0 P35
B B 2 D

AN

.|
I
N ‘1’
S — ncrounuk cBera; I1— monsipuszarop; A — ananuzarop; @O — GOTOIIEMEHT;
0102 — ochb BpaiieHus aHanuzaropa; D — maroBoe ctekiio; G — ragbpBaHOMET.

Ananuzatop A MoxeT Bpamarbcsi BOKpYr ocu O10». [ToBopaunBasi aHaIu3aTop, U3MEHSIEM HH-
TEHCUBHOCTb CBETa, a/laloniero Ha GoTtoaneMeHT @D, COeAMHEHHBIH ¢ rajJbBaHOMETPOM. B 3aBu-
CHUMOCTH OT HHTEHCUBHOCTH cBeTa cuiia potoroka ly Oyner MensaToes. s npoBepku 3akoHa Ma-
JFOCa CHUMAIOT 3aBUCUMOCTH CUJIBI OTOTOKA |¢ OT KBajjpaTa KOCHHYCa yria (.
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Bonpocwt ons oonycka k pabome
. Chopmynupyiite 1iens paboThI.
. B uem 3akmrouaercs siBIICHHE MOISPU3ALNN CBETA?
. B uem paznuuue ecTeCTBEHHOIO CBETA OT MOJISIPU30BAHHOTO?
. B uem 3akmtouaercs siBneHue Goroynpyroctu?
. Chopmynupyiite 3akoH Matoca.
. Onumure nopsI0K NpoBeACHUS PabOTHI.
Bonpocwl ona 3awumel pabomoi
. Bunpl nongpuzanuu. OnpeneneHue mioCKonoasIpU30BaHHON BOJIHBI?
. SIBnieHne ABOMHOrO JiyyenpenaoMmiieHus. Ero cyTsb.
. CBoiicTBa OOBIKHOBEHHOT'O ¥ HEOOBIKHOBEHHOTO JIYUCH.
4. BoyiHOBasi MOBEPXHOCTH B KpucTasuie. ONTUYECKH MOJ0KUTEIbHBIE U ONITUYECKH OTpHIla-
TEJIbHBIE OJJHOOCHBIE KPUCTAILIIBIL.
5. MaTepdepenIus noiasipu30BaHHbIX JTYYCH.
6. Ilpuzma Hukods.
7. IlpakTHuecKoe UCIOIb30BaHUE METO/1a (DOTOYIPYTOCTH.
8. Kputnueckue 3amMevyanusi K paboyeil yCTaHOBKE M METO1Y U3MEPECHHUIA.
@dopma OTYETHOCTH: OTUET IO JJAOOpaTOpHON padoTe, BBHIOJHEHHBIN 110 00pasily, B COOT-
BETCTBUU C 33IaHUEM.

AN DN AW =

W N =

OcHosHast mutepatypa Ne 1, Ne 2;
JononuurensHas auteparypa Ne 4, Ne 7

JlabopaTopHas padora Ne 44
Hozmpus‘auuﬂ npu ompastCeHuu U npejiomileHuu ceema Ha cpanuye deyx ()MSJZ@KmpuKOS

Lenv pabomul: onpenenenue yriaa bprocrepa amis crexiia; BRIYMCICHHE MOKA3aTeNs MPETOMIICHHS
CTEKJIIHHOW TUTACTHHKH.
IIpubopwi u npunaonexcrnocmu: MOLYIbHBIN yueOHbIN KoMIuIekc MYK — O.

3= 0 GSMEM IHETOT PAMMBL

1 o
: = Tlopsoox evinonnenuss pabomul u 06PaAbOMKA Pe3yIbMAMO8 U3MEPEHUL
| . cern 5

N 1. Bxitouute na3epHbIi MOHOXPOMATHYECKUN MCTOYHHMK CBETA - TyM-
onep cetb. (KOHCTpYyKTHBHBIE OCOOEHHOCTH Jla3epa TAKOBBI, YTO IMY4YOK
—|_; cBeTa He €ro BBIXOJIE UMEET DJUIMITHYECKYIO TOJIAPU3AIINIO)

4 2. C moMompo pydek 3 MOBEpHHUTE Typelb 2 BIPABO WIJIH BJIEBO TaK,
+ > 49TOOBI HE OBLIO OOBEKTOB UCCIIEIOBAHUS (PEIIETOK U IIeTei ).
s 3. Jlns mpeBpaiieHus SJUMIITAHYSCKH TOJIIPU30BAaHHOTO CBETA B TUIOC-
\ﬂa\ |, KO- TONAPHM30BAHHBIA CBET YCTAHOBUTE CTpeNnKy monspusatopa 5 Ha O°.
I (Temepp mocne MPOXOXKACHHUSI CBETOM TMOJISIpU3aTOpa IJIOCKOCTh Kojeba-
HUI BekTOpa E JTEXNT B TIOCKOCTH MajeHMs Jyda HAa CTEKISHHYIO IIa-
CTHHKY).
4. C nomoripio 9 MEUIEHHO TTOBOPAYMBANTE CTEKJISHHYIO TJIACTHHKY B YCTPOWCTBE 7 W TIPO-
HaOo1aliTe 3a U3MEHEHHEM HHTEHCUBHOCTH Jy4a Jlazepa Ha mikaie 10.

5. 3adukcupyiite yroma mo mikosie 10, mpu KOTOpOM HHTEHCHUBHOCTH Jyda OyJeT MUHUMAaJIbHA.
9ro yrox bprocrepa i, .

6. 3anecute B Tabnuily 3HauYeHUS yriia bproctepa u MOBTOPUTE OMBIT HECKOJIBKO pas.
Tabmimira pe3yiapTaToB

Ne i5p I5p n AN E, n+An

OTIBITA %

g~ owND -
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7. Tlo 3nauenuro yria bprocrepa BelUMCINTE TOKa3aTeNlb MPEIOMIICHHUS CTEKJIa, U3 KOTOPOTro
ceNaHa TIaCTUHKA

n=1gig,
8. OLIGHI/ITG MOrpCIIHOCTDb MMOoKa3aTeysd NPCIOMIICHHA CTCKIIa METOI0M CTBIO[[GHTaI

(A-n)2+(A-ny)% +({—-ng)% +...
N(N -1)

rae N —uucno onwITOB, T- KO3 pumment CTrroneHTa

10. PaccunTaiiTe OTHOCUTEIbHYIO OTPEIIHOCTD:

E= ﬂ100% .
n
Bonpocul onsa donycka k pabome

1. Ha30BUTE OCHOBHBIE YaCTH YCTAHOBKU U OOBSICHUTE UX Ha3HAUYCHUE.

2. Onumure MeTo u3Mepenus yria bprocrepa.

3. [losicuute cxemy Xoja Jdy4eil mpu BHIMOIHEHUU 3aKkoHa bprocrepa.

Bonpocut ona 3awumer pabomeot

1. EcTecTBeHHBII U MONSPU30BAaHHBIN CBET. BUAbI MOISPU30BAaHHOTO CBETA.

2. CriocoObI MoTy4eH s OIS PU30BaHHOTO CBETA.

3. Monspu3zanus npu OTpaXKEHUU CBETa OT AUAJIEKTpuKa. 3akoH bproctepa. Ctona Cronerosa.

@dopma OTYETHOCTH: OTUET IO JIAOOpaTOpHON padoTe, BBHIIOJHEHHBIN 110 00pasily, B COOT-

BETCTBUU C 33IaHUEM.

AnN=rt-

OcHoBHnas nuteparypa Ne 1, Ne 2
JononuurensHas auteparypa Ne 4, Ne 7

Jladoparopnasi padora Ne 45
Onpeodenenue KOHYeHmpayuu caxapa 6 pacmeope no yaiy pauenus niocKoCcmiu
nospusayuu
Lenv pabomor: TpagyupoOBKa caxapuMeTpa, T.€. YCTAaHOBJIEHHE 3aBUCHMOCTH MEXIY ICICHUSIMU
IIKaJIbl ¥ KOHIIEHTpAIMel pacTBopa caxapa; nmocrpoenue 3apucumoctu N=f(C);
omnpesencHue Kourentpaimu Cx pacTBOpa caxapa.
IIpuboper u npunadnexcHocmu: caxapuMeTp, KIOBETa MOJISIPUMETPUIECKas, PACTBOPBI caxapa.

Tlopsoox evinonnenuss pabomul U 06PabOMKA pe3yIbMamos usmepeHul

1. BKIIIOYUTH caxapuMeETp B CETh.

2. Mexay Moysipu3aTopoM M aHAIU3aTOPOM TI0-
MEMIA0T TPYOKY C pacTBOPOM HM3BECTHON KOHIIEHTpa-
un Ch.

3. Ilo mkane npubopa, 100UBIIMCE (HOTOMETPH-
YECKOTO PABEHCTBA IOJIOBUH IOJIS 3PCHHSI, CHUMAIOT
nokazanue Ni.

4. 3Has KOHIICHTPAIIMIO PacTBOpa caxapa U Cpej-
Hee YJeNbHOE BpPAIEHUE O, MOJACUYUTHIBAIOT YTOJd TO-
BOPOTA IUTOCKOCTHU MOJISIPU3AIUU (1 TI0 (hopmyrie

¢o=o-d-C,
rie d — JUIMHA MOJIIPUMETPUYECKON KIOBETHI B JIM.

5. 3ameHs0T TpyOKy Ipyroi, 3amOJIHEHHOW pacTBOpoM caxapa koHueHtparuu C.. Haxonsr
nenenue mkanbl N2 ¥ yros moBopoTa (2 U T.J.

6. IomydeHHBIC JaHHBIC 3aHOCST B TAOJIUILY.

7. TlomemaroT Mex a1y MOJISPU3ATOPOM M aHATM3aTOPOM PACTBOP caxapa HEM3BECTHOUM KOHIICH-
Tpanuu Cy ¥ BHOBb IPOU3BOJIAT U3MEPCHHSI.

8. Ilo nuarpamme N = f (C) onpenenstor koHieHTpanuio C, pacTBopa caxapa.

Bonpocwt ona oonycka k pabome

1. Chopmynupyiite 1ienb paboTHI.

2. OOBACHHUTE MPUHIIUII JEHCTBUS caxapuMmeTpa. ONUIINUTE TOPSIIOK BRIMTOTHEHUS PaOOTHI.

3. Kakue BeliecTBa Ha3bIBAIOTCS ONTUYECKU AKTUBHBIMU?
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4. Ot 4yero 3aBUCUT NOBOPOT IVIOCKOCTH MOJSPHU3ALNUN CBETA B ONITUYECKU AKTUBHOM BEILIECTBE?
Bonpocul ona 3auumer pabomuol

1. Chopmynupyiite npunnui I 'toiirenca—Dpenernsi.

2. Yro Ttaxoe 30Hb1 ®penensa? Kak onu crposires?

3. [Ipu kakux ycioBusx Habmomaercs nudpakmus Opaynarodepa? Audpaxus Openens?

4. IToscHuTe TUQPAKLIUIO OT OJHOM IIENU U TOCTPOUTE X0 JTyyeil. KakoBbI ycI0BUS yCHUIICHUS
U ocnabJeHus CBETa B 3TOM ciyyae?

5. laiite onpenenenue 1upaKIMOHHON PEIIETKH.

6. [TocTpotite xox ayueit pu audpaxiuu ot N meneid. KakoBel ycinoBus ycusieHus u ocinabie-
HUS CBETa B 3TOM ciy4ae?

®dopma OTYETHOCTH: OTYET MO JIabopaTOPHOM paboTe, BBHIMOIHEHHBINH MO 00pasily, B COOTBET-
CTBUHU C 33/IaHUEM.

Ocnosnas auteparypa Ne 1, No 2; nononuutensHas nureparypa Ne 4, No 7, Ne 8.

Jladoparopnasi padora Ne 46
Onpeoenenue nocmosnnou Cmeghana-bonvymana u nocmosannou Ilnanka npu nomowu
ONMUYECKO20 NUPOMempa
Llenv pabomul: u3yyeHue paboOThl ONTUYECKOTO MUPOMETPA U U3MEPEHHUE C €T0 MOMOIIBIO
TEMIIEPATyphbl HATPETOTO Tela; ONpeesieHue MOCTOSIHHOM, B 3akoHe CredaHna-
bonpumMana u pacu€r nocrossHHou Ilnanka.
Ilpubopul u npunadnexcHocmu: TUPOMETP € UCUE3AIOIIeH HUTHIO, JIaMIla ¢ BOJIb()paMoBOH
HUTBIO, BATTMETP, TpaHCHOpMATOP.

Tlopsaook evinonnenus pabomul u 06pabOMKa pe3yibmamos uzmepeHul
1. CobuparoT AJIeKTPUIECKYIO LIETIb.

e N - CIHpah HaKada
—==14 3 E e 4E ) JTAMITO UK
-_= o
T HIIThL HaKaIa
[HpoMETpa
/

2. Tlepememniasi OKyJsIp MUPOMETPA, YCTAHABIMBAIOT €ro TaK, YTOOBI CcTajlla OTYECTIIMBO BHUJHA
HHUTb TUPOMETPUIECKOMN JIAMITBI.

3. MemieHHo Bpaiias KOJbLO MHUPOMETPA, U3MEHSIOT SIPKOCTh HUTH MUPOMETPA JI0 TeX IOp,
NOKa CPEeTHHUH YyYacTOK HHUTH STAJOHHOHM JIaMITBl HE CPABHSETCS C SIPKOCTHIO HHUTH HCIIBITYEMOW
JaMmbl. B 3TOT MOMEHT MPOM3BOJAT OTCYET MO HIDKHEW IIKajie MUPOMETpa 3HAYCHUSI SIPKOCTHOM
TEMITEPaTypbl HUTH JIAMIIBI.

4. Tak KaK BOJIOCOK JIAMIIOYKU HAKAJIMBAaHHS HE SBJISETCS aOCOIIOTHO YEPHBIM TEJIOM, TO IS
OTIpe/ieNIeHNs ICHCTBUTEILHOIM TeMIlepaTypbl BBOJAT MONPaBKy At, KOTOpYIO ONpenesstoT 1o Ana-
rpaMmme.

5. OnbBIT MOBTOPSIOT TPU pa3a Ul pa3IMYHbIX 3HaYeHH MoIHocTH P. [lomydeHHbIe TaHHBIC
3aHOCAT B TaOJIMILY Pe3yJIbTaTOB.

6. ITo popmynam

21k 2ok
o= e HRh=3 —
15¢%h 15¢%c
OHpeIleJ'IHIOT 3HA4YCHUA HOCTOHHHOI71 CTC(I)aHa-EOJIBLIMaHa u HOCTOﬂHHOﬁ HJIaHKa.

Bonpocul onsa donycka k pabome
1. OnumuTe SKCIEPUMEHTATEHYIO YCTAaHOBKY M TTOPSIOK BBITOJTHEHUS PAOOTHI.
2. Chopmynupyiite 3akoH Ctedana-bonbiMana u mosicHuTe (pU3MYECKHUl CMBICT BEIUYHH,
BXOJISIIIIUX B HETO.
3. 3anummmre paboune GopMynsl A onpeaeneHus: noctossHaoln Credana-bonbiiMana u mo-
crostHHOM [lmanka
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Bonpocwt onsa 3awumsr pabomei
1. JlaiiTe onpeneneHre OCHOBHBIM CIIEKTPATbHBIM XapaKTEPUCTUKAM TEIIJIOBOTO U3ITyUEHHUSI.
2. Chopmymupyiite 3akon Kupxroda u mosicaute GuU3NIECKUil CMBICT BETUIUH, BXOSAIINX B
HETO.
3. O0bsacHUTE HU3UIECKUN CMBICT TTIOCTOSTHHOM G.
4. 3anumute pynknuro [Inanka. Beienute 3akon Credana-bonpumana.
®dopma OTYETHOCTH: OTYET MO JIabopaTOPHOM paboTe, BBHIMOIHEHHBINH MO 00pasily, B COOTBET-
CTBHH C 33/IaHUEM.
OcHoBHas nuteparypa Ne 1, No 2
JononuurenbHas aureparypa Ne 8

JlabopaTopnasi paGora Ne 47
Hccnedosanue cenekmusnoco homospgpexma
Lenv pabomul: CHATHE CHEKTPATBHON XapaKTEPUCTHKH CEJICHOBOTO (POTOAIIEMEHTA.
Tlpubopol u npunaonesxcnocmu. MOHOXpoMaTop YM-2, naMIiouka HaKaJIuBaHUs, CEJICHOBBIN
¢doTo37eMEHT, raTbBAaHOMETP, AUCIIEPCUOHHAs KpHUBasi MOHOXpomaropa YM-2.

Tlopsook evinonnenus pabomol u 06pabomka pe3yibmamos uzmepeHuil

1. B kauecTBe UCTOYHHMKA CBETA BKIKOYAIOT JJAMIIOUKY HaKaJIH-
BaHUS.

2. YcraHaBnuBaoT (POTORIEMEHT BIUIOTHYIO K OKYJISIPY BBIXO/I-
HOM IIeJI1 MOHOXpOMAaTopa

3. YcraHaBIMBaOT HEOOXOIUMYIO IIUPUHY HIETEH MOHOXPO-
Mmatopa. [IpumepHas mmprHa BEIXOAHON M BXOJAHOM Iesei
(0,2...0,3) mm.

4. Bpamas 6apaban MoHOXpoMaTopa 3, OTMEYAIOT MOKa3aHHs
MHUKpOaMIIEpPMETPa, COOTBETCTBYIOIIUE TEM HIIM HHBIM 3HAYCHH-
aM mKanel 6apabana. B paifone MakcuMyMa 9yBCTBUTENLHOCTH
dboTodIEMEHTa TOBOPAYNBAIOT OapadaH Ha MEHBIIUN yroJI, YTOOBI MOTYUYUTh OO0JIBIIIOE KOJTUYECTBO
HKCIEPUMEHTAIBHBIX TOUYEK (3aMEPOB).

5. Pe3ynbTarhl u3MepeHuii 3aHOCAT B TaOJIHUILY.

6. Mcnonb3ys 1MCIEpCHOHHYIO KPUBYIO MOHOXPOMATOPA, ONIPEIENIOT JJIMHBI BOJIH COOTBET-
CTBYIOIIUX JIeJIeHUH OapabaHa.

7. BeraepunBaroT 1uarpaMMy 3aBUCUMOCTH ()OTOTOKA OT JAJTUHBI BOJHBI CBETA, T.€. MOJIy4YeHHAas
kpuBas | = f (L) sBIsIeTCs CIEKTPAIbHON XapaKTePUCTHKON (POTOAIEMEHTA.

Bonpocwt ons oonycka k pabome
[Tosichute aBnenue poroadpdexra. Kakoit Tun pororddexra nzyqaercs B padore?
JlaiiTe onpesieneHne CIeKTPATBHON YyBCTBUTEILHOCTH (POTORIIEMEHTA.
3. Onuumre NOPsI0K BBITOTHEHUS PaOOTHI.
Bonpocwt ona 3awumvr pabomei
1. CdopmynupyiiTe 3aKoHbI BHEHIHETO (HoTOd(PPeKxTa.

N

2. TlosicHUTE yCTPOMCTBO M MPHHIIUT JIEHCTBHS BEHTHIIFHOTO CEICHOBOTO (POTORIIEMEHTA.
3. TlpoBenuTe aHAIN3 MOJYYSHHBIX PE3YJILTATOB U CIEJIANTE BBHIBOJIBI.
®opma OTYETHOCTHU: OTUET MO J1abOpaTOpHOM paboTe, BHIMOIHEHHBINH MO 00pa3ily, B COOTBET-
CTBUHU C 3a/IaHUEM.
OcHoBHas nutepatypa Ne 1, Ne 2; nononnurtensHas aureparypa Ne 8

JladopaTopHasi paGoTa Ne 48
HUccneoosanue snewnezo pomoagpgpexma

Lenv pabomer: CHATHE BOJIBTAMIICPHOM U CIEKTPATBHON XapaKTEPUCTUK (POTOIIIEMEHTA.
Omnpenenenne KpacHoi rpaHuiibsl GoTodpdeKTa, paboTh BEIXOAA IS
¢doToKaTOIa M MaTepUaa, U3 KOTOPOro ciaeiaaH (poToKaToI.

IIpubopul u npunadaexcnocmu: OJI0K aMIiepMeTpa-BosibT™MeTpa AB, cTena ¢ o0bekTamMu

nccnegosanusa C3-OKO01, ucrounuk nmuranus UIIC 1
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Tlopsioox svinonnenuss pabomul u 06PabOMKA pe3yIbMAaAmMo8 UsMepeHUull

1. wis cHATHS XapaKTepHCTHK (DOTORIEMEHTAa COOEPUTE DIICK-

Vuacror cremaa C3-OK01

PTrT— TPUYECKYIO CXEMY,
% D @ 2. CuumuTe BONbT — amniepHyto xapakrepuctuky | = f(U) mpu A
TS ¥ = constu @ = J/Jo= const,

— O 3. CHMMHTE CIEKTPAILHYIO XapaKTEPUCTHKY (oTopesucropa | =
L, B f(2) mpu @ = J/J, = const u U = const.
= =7 L 4. Pe3ynbTaThl 3aHECUTE B TAOJIHILY.
‘mm ]m“ 5. Tlo pesynbraTaMm wn3MepeHHil MOCTPOiTe IpaUKH BOJIBT-
Rl [ amnepHoit xapakrepuctuku | = f(U) u criekrpanbHOM XapaKTepUCTH-
%a é ku | = f (1) poropesucropa.

6. Onpeznenure nUAna3oH HAMPSHKCHHUIN, COOTBETCTBYOIINX TOKY HACHIICHHSI.
7. Onpezenure, 10 CHEKTPATHHON XapaKTEPUCTUKE UTMHY BOJHBI, COOTBETCTBYIOIIYIO KPACHOI
rpanute Gporodddexra
Bonpocul 015 donycka k pabome
1. Kaxkoga menb paboThI?
2. Yro Taxoe BHeIHUH HOTOIPDEKT?
OOBSICHNTE METOIMKY OIpEIeIICHNS BETHIHH B TAHHOH JIabopaTopHOii paboTe.

w

Bonpocul ons sawumel pabomul
MoskHO 11 0OBSICHUTE BCe 0COOEHHOCTH (poTo3( (hekTa, Monb3ysach BOJHOBOW TEOpPHEH cBeTa?
MoskHO 1T 0OBSICHUTE Bce 0COOEHHOCTH (poTodd(dhekTa, monb3ysack (GOTOHHOM TeopHei cBeTa?
Kakoe ypaBHeHHE MpeiIoKeHO /7Sl KBAHTOBOTO OMHCaHMs BHelHero ¢potodddexra?
[Touemy mipu hoTordhdexTe APKO MPOSBISFOTC KOPIYCKYIJIIPHBIE CBOWCTBA CBETA?
OO0BscHATE BCe OCOOCHHOCTH BOJIBTAMIIEPHOM XapaKTePUCTHKH ITpH (hoTodddekTe.
dopma OTYETHOCTH: OTUET MO JTabOpaTopHON padoTe, BBHIMOIHEHHBINH M0 00pa3ily, B COOT-
BETCTBHUU C 33/IaHUEM.

agrwbdE

OcHoBnas nuteparypa Ne 1, Ne 2
JlomotHATETBHAS TUTepaTypa Ne 8

Jladoparopnasi padora Ne 49

Tynuenvuwiti 3¢ghghexm. Hccnedosanue 801bmamnepHou XapaKkmepucmuKky myHHeaIbH020 0uood
Lenv pabomui: 1) n3yuenne TyHHEIbHOTO 3 dekra;

2) uccnenoBaHKUe BOJbTAMIIEPHON XapaKTePUCTUKU TYHHEIBHOIO IM0/1a;

3) mocTpoeHue FHEPreTUYECKO TuarpaMmmsel P— — nepexoza.
Ilpubopul u npunadonexcHocmu.

YCTaHOBKA I N3MEPEHUS BOJIBTAMIIEPHOM XapaKTEPUCTHKH TYHHEIBHOTO THO/IA,

BOJIETMETP, aMIIepMETP.

Topsook evinonnenus pabomel u 06PabOMKA pe3yibmamos usmepeHul

CHsTHe BosnbTamMnepHo xapakrepuctuku (BAX) BeimpsiMUTeIBHOTO TH01a

BOJILTMET] amMriepMeTp
”~ v — N [IONOKEHTE
a I:l = I I I:l — I =y Amwaka 1 HCTOUHHK TOKA
B7-35 B7-35 ) /
peocTat
MOTVIE 1 1

?@f JB 0 JT C%ST ABITROK
S\ 1 -/peocm-m

ra

~.. ToJI0KeHHe
4 LL 21T~ JBIDKKa 2

3 m:@c 6P )
I[I[I!. ar .

[TpunnunuanbHast cxema pabodel yCTaHOBKH.

1. VYcranoButh Ha Mojyne | mepekiovaTesb 1 B MOI0KEHNUE TUO BRIIpMUTETbHBIN (/IB).
2. Tlepexmtouarens 2 B monoxkeHue mpsimoe Bkitodenue (I11P).
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3. BxiouuTh BONBTMETP U aMIiepMeTp (TyMOJIep HAaXOAUTCS HA 3aHEH MaHenu mpuoopa).

4. VI3MeHsATh HaNpsOKEHUE Ha BOJIBTMETPE B MPSMOM HANPABJICHUH C TIOMOIIBIO peocTara OT
0.25 1o 0.5 B ¢ marom 0,05B. [lanHbie 3anecTy B TabnuiIy 1.

5. VYcranoButh oopatHoe BiroueHue auozaa (OBP) ¢ momomibio Tymbiepa 2.

6. Usmensats Hanpsokenue ot 0 1o 10 B ¢ marom 1 B.

7. Jlanubie 3aHecTH B TaOmUIy 1.

8. IlocTtpouTh BOJBTAMIEPHYIO XapaKTEPUCTUKY BBIIPSIMUTEIBLHOTO U0/ MPHU MPSIMOM U 00-
paTHOM BKITFOUEHUH (PEKOMEHIyeMbIi MacIiTao.

Tabnuma pesynbTaToB 1
Bonvmamnepuas xapakmepucmuxa eeinpsamumenbHo2o ouooa

[Tpsimoe U B 015 0,2 03 035 04 045
BKJIFOUCHUC

auoza |,MA

Ob6patHoe U B 01 2 3 45 6 7 8 9
BKJIFOUCHUC

avona I,MKA

CHamue 6016mamnepHoll XapaKmepucmuKu myHHeabHo20 0uooa

Ha monyne 1 nepexntouarens 1 ycranoBuTh B nojoxkeHue 0.

JIBIKOK peocTaTa EPEeBECTH B MOJIOKEHHE 2.

Ha monyne 1 pykosaTky 4 mjiaBHO YCTaHOBUTH B KpailHe JIEBOE MOJIOKEHHE JI0 yIIOpa.
[ToaxarounTh TYHHEIBHBIN 110/ MOCTaBUB nepekiatovarenu 1 u 3 B nonoxenue JT.
PykosiTkoil 4 ruiaBHO u3MeHATh Hanpsbkenue or 10 MB ¢ marom 10 MB noka Tok He no-
CTUTHET MaKCHUMaJbHOI'O 3HaYEHUs. 3aTeM HalpsHKeHHE MOXKHO M3MeHATh ¢ maroM 50 mB
10 1000 mB.

6. Jlanubie 3aHectu B TabnuIy 2 u 3.

s E

Tabnuia pe3ynbTaToB 2
Boavmamnepnas xapakmepucmuKka nyHHeJlbHO20 ouooa
U, B 10 20 30 40 50 L
200

I, MA

U, B 250 300 350 400 450 ..l
900

I, MA

7. TlocTpouTh JUIsl TYHHEIBHOIO 10J]a rpaduK 3aBUCUMOCTH TOKA OT HalpsKEeHUs (PEKOMEH-
JyeMbIi MaciiTao).

8. CpaBHUTH MOIY4EHHYIO 3aBUCIMOCTH ¢ BAX BBITPSIMUTEIBHOTO THOIA.

9. U3 BAX tyHHEnpHOTO qroaa onpeaenuTs BeTHIUHbBI U yy » Umin s Ihax -

10. Ilo momy4eHHBIM TaHHBIM OLICHHUTE MOJIOKEHUE ypoBHSA DepMU OTHOCHTENIHHO 30HBI TIPO-

_|e]- Unin

BoauMocTH: Ep —E. = , BaB. I'me |e| :1,6~10719Kn - 3apsAJ JJIEKTpOHA

11. Ouenure makcumyma (QyHKIUM pacrpeeneHus 3eKTpoHoB (bipok N(E), p(E) oTHOCH-
TeJbHO ypoBHs Depmu:
_ e[ Urex
-
12. CpaBuuTe nonydennoe 3Hayenne Egp — Ep, , ¢ paccunTaHHbIM 110 popmyie

EF_Em ,B3B.

EF—En=11-k-T,rme k =1,38-1O_23II>1</ K - nocrosaHas bonbimana, T- Temneparypa B K.
OHepruo BbIpa3uTh B 3B.
13. M300pa3uTh SHEPTETUUYECKYIO TUarpaMmy P-N-mepexo/ia TYHHEIBHOTO TUO/a.
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OHepreTuyeckas AuarpaMma pP-n-mepexona

|
|
! Uy TYHHEJIBHOTO JUOJA.
|
1 f vporeHE (Depat \ 1 B o
‘ \| [T 13. OueHuTh KOHLEHTPALUIO HOCUTENEH 3apsi/ia B BbI-
—F¢ POXKIECHHOM IOJIyIIPOBOAHUKE, HUCIIONb3Ysl BEIPAKEHHE:

P, T n:L(Z_mj%.(EF_EC)%,

' ' 3n? \ 72
3¢ (eKTHBHYIO Maccy AIEKTPOHa M MOJIOKHUTh paBHOH mM=0.5-mg (mg = 9.1-10 3kr - macca mo-

KOS JICKTPOHA).
Bonpocwt ons oonycka k pabome

1. Chopmynupyiite neiab paboThI.

2. JlaTb onpezaeneHue TYHHEIBHOTO Y QeKTa.

3. Kakas BenuuMHa Ha3bIBA€TCsl BEPOSITHOCTHIO Iepexoza?

4. Onmucatpk NOPSIIOK CHATUSL BOJIBTAMIEPHOW XapaKTEPUCTUKU TYHHEIBHOTO IHOJA.

5. Onucatb NOPSIIOK CHATHS BOJBTAMIIEPHOM XapaKTEPUCTUKU BBIIPSIMUTEIBHOIO AUO/A.

6. ITosicHUTh NOPAI0K 0OPaOOTKU PE3yJIbTATOB U3MEPEHUH U NOCTPOCHUS SHEPTETUUECKON J1a-
rpaMMbl TYHHEJIBHOTO AMO/A.

Bonpocwt onsa 3awumsr pabomei

1. I[Tosicuutb, ucnomnp3ys cooTHouieHue [ eizeHdepra, NpoxoxaeHNEe MUKPOYACTULIEH TOTEHIIH-
ajpHOTO Oapbepa.

2. IlosicCHUTH KBAHTOBOMEXaHNYECKOE TOJKOBAHHME TYHHEILHOTO Y (eKTa.

3. 3anmmcats hopMyiry Ko3pPUIEEHTa TPO3PAYHOCTH IMOTSHIIMAIEHOTO O6aphepa.

4. IIpuBecTy npuMeps! SBICHUH, B OCHOBE KOTOPBIX JIKUT TYHHEITUPOBAHUE YACTHII.

5. IlosiCHUTH PUHLUII JENCTBUS TYHHEIBHOTO JUOJIA.

6. JlaTb KauECTBEHHOE ONMMCAHUE BOJIBTAMIIEPHON XapaKTEPUCTUKHU TYHHEJIBHOTO AUOAA.

7. J1aTh aHANNU3 MOJIYYEHHBIX PE3YJIBTATOB.

@dopma OTYETHOCTHU: OTUET MO J1abopaTopHON padoTe, BHINOJIHEHHBIH MO 00pasily, B COOT-
BETCTBUU C 331aHUEM.
OcnosHnas nuteparypa Ne 1, Ne 2; nononaurensHast nureparypa Ne 8

Jladoparopnasi padora Ne 50
HsylteHue cnekmpa usly4ernust amomoe YuHKa
Llenv pabomul: uccreoOBaHUE CIIEKTPA M3ITyUEHHS MapoB IIMHKA B BUIUMON 00JIACTH CIEKTpa.
Ilpubopul u npunaonexcrnocmu: crunockorn «CoexkTpy, TpaayupoBOYHAs KPUBAs CTUIIOCKOIIA,
o0paszerr MUHKA WITH IHHKOCOAEPIKAIIEro BEIIeCTBa.

Tlopsooxk evinonnenusi pabomol
1. I3yuuTh onucanue ctuiiockona «CoexTp».
2. Pacnionoxxuth TUCKOBBIN 31ekTpo] D oTHOcHTEnbHO moBepxHocTH cTonuka 15 (S = 2-3 mm).

Paccrostane S perynmupyercs BpameHueM maxoBuuka 16. Ha cromuk 15 momectuTts oOpaser IHKA
WY IIMHKOCOJIEPIKAILETro BelecTBa (HaIp., JIaTyHb), PACIIOJIOKUB €ro HaJ JUCKOBBIM 3JIEKTPOJIOM.

adoasey r ‘I
Pacrnionoxenue JUCKOBOTO AIEKTPOAa OTHOCUTEIBHO CTOIHKA! ; T4 II - fj
o ™,
15 — cromuk s oOpasna; D — AUCKOBBIN AJIEKTPOJT; S — pACCTOSIHHE ﬁ.l [ b

MEXy 00pa3IoM | JIEKTPOIOM m‘-ﬂ

3. YCTaHOBUTH NEPEKITI0UaTeNIN «IEPEKII. TOKa» B MOJOXKEHHE «SA», MEepeKIouaTesn «KaTom 1
«aHO/I» — B TIOJIO’KEHUE «BBIKIL.», «KKOMOMHUPOBAHHBIN pa3psa» — B nojoxeHue I, «uHIyKTUBHOCTDH)
— «0», «eMkocTb» — «0», «hazan — «60°», «KOIUUECTBO UMIYIBCOB» — «1». BKIIIOUNTH TeHEpATOp B
ceTb 220 B 1 Ha)kaTh KHOIIKY «ITyck». Eciu gyra He 3akuraercsi, 0OpaTuThCs K MPENoJaBaTelio UilH
1a0bopaHTy.

4. benyro TOUKy, HAHECEHHYIO Ha MaXOBHYOK 20 yCTaHOBUTH MPOTUB 0003HaUeHUs 20 HIKaJIbI.
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5. MccnenoBarh CHeKTp IMHKA, Bpamas MaxoBuuok 11 m paccmarpuBas JIMHUM IIMHKA B OKYIISIP
CTHJIOCKOTIA.

[Tpu 3TOM HEOOXOUMO YUUTHIBATh, UTO HAOII0OOAEMbLLL CNEKMP npedcmasisnem coOol HaloNHCeHUe
08yXx cnekmpog: CIieKTpa Meau (0T AUCKOBOTO AJIEKTPOa) U crieKTpa IuHKa. [TosToMy npu onpenene-
HUH MCKOMBIX JIMHUH TPHUILIETA IIMHKA CJICIyeT PYKOBOACTBOBAThCS B3AUMHBIM PACIIOI0KEHHEM JIH-
HUH, IOKa3aHHBIM Ha pUC. 6, U TPaIyHPOBOYHBIM IpadMKOM CTHIIOCKOMA. JIMHUM TpUILIETa CIEAYyET
ucKaTh B Auana3zoHe 465 <A< 485 um (ronyOble TUHUM CIICKTPA).

6. YCTaHOBUTH Ka) Iyl HAWICHHYIO JTUHUIO TPUIUIETA TPOTHB TPEYTOJBLHOTO BBIpE3a BU3UpA. 3a-
NUCaTh YMCIOBBIE OTCYETHI 1Mo Oapabany. 1o rpagyupoBoyHOMY rpaduKy ONPENENTHUTh JUIMHBI BOJH
JTUHUH TpUIuieTa. JlaHHbIe 3aHeCTH B TAOIHILY pe3yIbTaTOB 3, 3aMOJHUB IyCThIC MECTA.

Tabnuia pe3ynpraToB

Amom Hg Cd Zn
Ouepeus uonuzayuu, 58 10,4 9,0 9,4
1. Tlepexon °P,—'S,: A, nm 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 oB 3,07 2,66
3. Iepexon °S,—°P,: A, nm 435,8 4802,59
AE, 5B 2,85
4. Tlepexon °S,—°P,: A, nu 546,1 508,6
AE 9B 2,27 2,44

7.BBIKITIOYNTH CTUIIOCKOII (KHOTIKA «CTOID»).
8. OmnpeaeuTh PacCTOSIHUE MEXTy SHEPIeTHUCCKMMHU YPOBHSIMH, OTBETCTBEHHBIMHU 34 CIIEKTPAJIb-
HBIC JIMHWH 110 GopmyIie:
AE =hv=hc/2,
riae h-mocrosiaHas [lnanka; C—CKOpOCTh CBeTa; A, V —JTHHA BOJHBI M 4aCTOTa M3Jy4aeMoro cBeta. Pe-
3yJIbTAT BEIPA3UTh B 9B.
9. Haueptutsh mis aroma Hg (n = 6), Cd (n =5) u Zn (n = 4) ¢pparMeHTHI MOJHONW YHEPTETUIECKOM

CXeMBl, 0TOOpaXarolue pacronoxkeHne yposHeit snepruu n'S,, (n+1)°S,, n®P,, n°P,, n*P,, ucmnoss-

3ys TaOJIUILy U PUC.
Bonpocul ona donycka k pabome
Chopmynupyiite 11€516 pabOTHI.
Onuimre Xoa padoTHI.
OrnumuTe pabovyro YCTaHOBKY.
[TosicauTe pupoAy JIMHEHYATHIX CIEKTPOB aTOMOB.
Onumure nops0K 00pabOTKH pe3ysIbTaToB.
Bonpocul ona 3auumer pabomul

1. Kakue KBaHTOBBIC YHCJIA 33/IAF0T COCTOSIHUE AJIEKTPOHOB B aToMme? Kak oHn 0603Ha"aroTCs?

2. Coopmynupyiite npunuu [aymnu.

3. OOBsCHUTE YHEPTETUUECKYIO IUarpaMMy aToMa HATPHsI M €€ OTIIMYUE OT SHEPTreTHUECKON JHa-
IrpaMMBbI aToMa BOJ0OpO/ia

4. OObscHUTE IPUYUHBI PACLIEIUIEHUS YPOBHEH HATPHUS Ha 2 TIOYPOBHSI.

5. OOBsicCHUTE MPUYKMHY MYJIBTHILIETHOCTH ypoBHe# atomoB Hg, Cd u Zn.

6. Kax ompenenuTs A1 MHOTORJIEKTPOHHBIX aTOMOB ITOJIHBIE OPOUTATBHBIN M ITOJHBIA CITTHOBBIN
MOMEHTBI UMITyJIbcoB aToMa? Kakyro cBsi3b Ha3bIBalOT LS—cBs3b10?

7. Kaxumu BbIpaXCHUSMHU ONPEIEISIOTCS 3HAUSCHHSI Pe3YIbTUPYIOIIMX MOMEHTOB aToMa?

8. OOBsICHHUTE CXeMY SHEPTreTHYECKIX YPOBHEH aTomMa PTYTH.

9. J[laiite ananm3 pparMeHTOB MOJTHON CXEMBbl YHEPTETHUECKUX YPOBHEH aTOMOB PTYTH, KaIMHs U
LIUHKA.

®opmMa OTYETHOCTHU: OTUET MO J1a0OPaTOpHON paboTe, BHIMOIHEHHBIH 1O 00pasily, B COOT-
BETCTBUU C 3a/laHUEM.
OcnosHnas nuteparypa Ne 1, Ne 2; nononnurensHas auteparypa Ne 8

agrONE
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JlaGoparopuas padora Ne 51
Kauecmeennwiii cnekmpanvhuiii ananus
L]env pabomul: TIPOBECTH KAUECTBEHHBIN aHAIN3 00Pa3I10B JaTyHH.

Ilpubopor u npunaonexcnocmu. crunockon CJI-12 «CriekTpy, oOpasiibl JIaTyHH,
ATaJIOHHBIE 00Pa3LIbl, IPAyHPOBOYHBIN Ipaduk.
Ilopsadok evinoanenus pabom u 0opabomka pe3yibmamos usmepeHull

1. O3HakoMHTBCS CO CTUIIOCKOIIOM.

2. PacnonoxuTh IMCKOBBIHM 251ekTpoa D oTHOCHTENbHO MOBEPXHOCTH CTONMMKAa 1 B COOTBETCTBUU
¢ puc. (S = 2—3 mm). [ToMecTUTh Ha CTOJIMK METHBIN IEKTPOA—00pa3el], pACIIOIOKUB €ro HaJl JUCKO-
BBIM 3JICKTPOJIOM.

3. YCcTaHOBUTH MEpeKIIoUaTenu (cm. puc.2) «Iepekil. TOKa» B MOJOKEHUE «S5SA»; MepeKiiovarenu
— «KaTOI», «aHOA» — B MOJIOKEHHUE «BBIKID»; «KKOMOMHUPOBAHHBIN pa3psa» — B MOJIOKEHHUE 2; «UHAYK-
TUBHOCTBY» — «0»; «eMKocTh» —«0»; «Paza» —60°; «komuuecTBO UMITYJIbCOB» — 1. Bkirounts renepa-
TOp B ceThb 220 B 1 Ha)XKaTh KHOIKY «IIYCK».

. ] PacnonoxeHnue TMCKOBOTO 3JIEKTPO/Ia OTHOCUTEIILHO CTOJIHMKA!
adpazey gt .
9 15 15 — cronuk ansa oOpasua; D — qUCKOBBIN ANIEKTPOL;
( ﬁ_{ [ BN S — paccTostHUE MEX]Ly 00pa3IoM U DIICKTPOIOM
L o
m‘— 4. Benyio Touky, HaHECCHHYIO Ha MaxoBuuke 20, YCTAaHOBUTH MPOTHUB

06o03Hauenus 20 1IKaibl.

5. UccnenoBarh CrieKTp MeAM, paccCMaTpUBas €ro JIMHUHM B OKYJISIp CTUJIOCKoMa. Bparas maxoBu-
yoK 16, KaueCTBEHHO 03HAKOMHTBCS CO CIIEKTPOM, pa3judas MEHee WHTCHCHUBHBIC JIMHUH OT OoJee
WHTEHCUBHBIX.

B kauecTBe OTHpaBHBIX JIMHHK MOXHO BBHIOPATh XapaKTEPHBIC JIMHUHU B CIIeKTpe Meau. OcoOeHHO
XapaKTEPHBIMHU SIBJISIOTCS SIPKUE 3€TICHBIC IMHUU:

A=510,5 um;

A =515,3 uwm;

A =521,8 nm — 522 um (ydneT), mpecTaBICHHBIC HA PHC.
" - < o o~ = .
= ot = 8 & £ =
v vy wy wy vy vy vy
3enenble JHcenmoie

6. HabGnronaroT Hanbosee MHTEHCUBHBIE JIMHUU CIIEKTpa MEAM: JIBE B XKEJITOM 4acTu CHEKTpa, TPU
— B 3€JICHOH, YeThIpe — B CHHEH U 4eThIpe — B ()MOJIETOBOI YacTH criekTpa. Kaxayro TUHUIO yCTaHaB-
JUBAIOT TIPOTHB BU3WPA OKYJIsApa. 3alMCHIBAIOT UX YHCIOBBIC OTCYETHI 10 OapadaHy. OTKIIOYUTH T'e-
HEPaTop OT CETH.

7. UccemoBath CIIeKTp IMUHKA. JIJIT TOTO MIOMECTHTh Ha CTOJIMK BMECTO MEHOTO 00pa3ell IMHKa.
CHoBa 3axxeub Ayry. HaGmrogaemblil pu 3TOM CIIEKTp, MPEICTaBIsAET COOO0M HAIOKEHUE CIIEKTpa Me-
M U CIleKTpa uHKA. [103TOMy B aHaIM3UPYEeMOM CIEKTPE Hapsay C JIMHHSAMHU ITUHKA 005S3aTebHO
OyIyT MpUCYTCTBOBAThH JIMHUU MEIU, OTMEUYCHHBIE B MyHKTe 6. CpaBHHUBAs HAOIIOIaeMBbIi CIIEKTP CO
CIIEKTPOM MEJIH, OTMETUTh MHTCHCHBHBIC JIMHUU IIMHKA. XapPaKTEPHBIMHU B CIIEKTPE IIHHKA SIBIISTFOTCS
KpacHasi TIMHUs ¢ ITUHON BONHBI 636,4 #y 1 ronyOble ¢ anuHaMu BosH 481,0 ww; 472,2 nm; 468,0 1m.

8. MccnenoBarh CHeKTp JaTyHHU. [[JIsl 3TOr0 MOMECTHTh Ha CTOJIMK BMECTO ITMHKOBOTO JJICKTPOA
natyHHbiid. CHOBa 3axkeub ayry. CpaBHHUTH CHEKTp JATYHU CO CHEKTPOM Meau. B HeM 00s3aTelbHO
OyIyT MPUCYTCTBOBATh BCE MHTCHCHBHBIC JIMHUU, XapaKTePHBIC I criekTpa Meau (cm. nynkm 6), To-
CTOSIHHBIN AJIGKTPOJ — MEIHBIN). B criekTpe naTyHu HaOMIogaeTcs HAIMYME YEThIPEX WHTECHCHUBHBIX
JUHUN, OTCYTCTBYIOIIUX B criekTpe Meau. OaHa uMeeT KpacHbIN I[BET, IPyrue Tpu — roxy0oil. 3amu-
caTh B MPOTOKOJI COOTBETCTBYIONINE OTCYETHl. OTKIIOUUTH reHepaTop oT cetu. CpaBHUBAs TOMy4YEH-
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HBIM CIIEKTP CO CIEKTPOM ILIMHKA, YOeIUTHCS, YTO MOSBUBIINECS JUHUM SIBISIIOTCS JUHUSIMH IIMHKA,
T.€. TaTYHb — ATO CILJIaB MEJIU C IITHKOM.

9. OGpaboTath pe3ynbTaThl U3MEPEHUI, OTHOCSIINECS K CIIEKTPpY Meau. Ha mumummeTpoBoit Oy-
Mare mOCTPOUTh MACIITA0HYIO JIMHEHKY CIIEKTpa MEIH, A€ M0 TOPU30HTAIH OTJIOKUTh OTCYETHI 110
OapabaHy, KaXIyI0 JJMHHUIO CIIEKTpa (COMIACHO 1. 6) H300pa3uTh BEPTUKAIHHOM JIMHUCH.

10. ITo umeronemycst B 1a00paTOPHH TPaAyHPOBOYHOMY IpadUKy ONpPEAETUTh JUIMHBI BOJIH, HC-
CJICIOBAaHHBIX JIMHUM CIIEKTpa Meau. BeimucaTe y JUHUN MaciTaOHOW JUHEHKH (ITOCTPOSHHOH B CO-
OTBETCTBUU C 11.9) JUTMHY BOJHBI B HM.

11. O6paboTaTh pe3yNbTaThl U3MEPECHHM, OTHOCSIIMECS K CIEKTpy IuHKAa. Ha MummmmeTrpoBoi
Oymare mOCTPOUTh MACHITAaOHYIO JIMHEHKY CIIEKTpa IIMHKA, TJIe€ TI0 TOPU30HTAIN OTIOXKHUTH OTCUETHI
no Oapabany. Kaxayro TUHUIO cieKTpa n300pa3uTh BEPTUKAILHOMN JIMHUEH U HAMTKCATh JUIMHY BOJHBIL.

12. TlocTpouTh MacmITabHYIO JUHEMKY CHEKTpa JaTyHH, Ha KOTOPOH OTMETUTH UCCIICJOBAHHBIE
cnekTpaibHble JIuHuU. [1o rpagyupoBouHomy rpaduky onpeaenuTh JUIMHBI BOJIH UCCIEI0BAHHBIX JIU-
Huil. ConocTasiisisi IMHENKN CIEKTPOB, CAEIaTh BBIBOJ O XMMUUYECKOM COCTABE JIATYHHU.

Bonpocwvt ona oonycka k pabome

1. Chopmynupyiite nenab paboThI.

2. lath onpe/eneHrne KayeCTBEHHOI'O CIIEKTPAIbHOTO aHaln3a.

3. O0BscHUTE ycTporcTBO cTriiockoma CJI-12.

4. IIpuBecT MOPSAOK BBHIOTHEHUS PaOOTHI.

Bonpocwt ons 3awumer pabomei
1. IosicauTh onTUyeckyto cxemy cruiockona CJI-12.
2. Ha3BaTb BU/IbI CLIEKTPOB.
3. IloueMy KaXKAbIil 3JIEMEHT HIMEET CBOM XapaKTEPHbIC TUHIH?
4. B yeM cOCTOUT MPEUMYIIECTBO CHEKTPAIbHOIO aHAIN3a [10 CPABHEHUIO C XUMUUECKUM?
5. JlaTb KpuTHYECKHE 3aMeuaHus K padoTe.
dopma OTYETHOCTHU: OTUET MO J1abopaToOpHON padoTe, BBHINOJHEHHBIN M0 00pasiy, B COOT-
BETCTBHU C 3a/JaHUEM.
OcnoBnas nuteparypa Ne 1, Ne 2
JononuurenpHas auteparypa Ne 8

JlabopaTopnas padora Ne 52
U3zyuenue pabomuvr cuemuuxa I eticepa-Mrwonnepa

Lenv pabomur: 1) uzyuenue pabotsl cuetunka I eitrepa-Mrosiepa;
2) CHSTHE CYCTHOM XapaKTePHUCTHKU CYCTUHKA.
IIpubopul u npunaonexicHocmu: NICTOYHUK MTUTAHUS, BOJIBTMETP, OJIOK ra3oBbIx cueTunkoB bI'C-3,
cuetuuk ['eiirepa-Mrosiepa, nepecuerHsiit npudop I1CO-2-4.

Topsook evinonnenus pabomol u 06PaAbOMKA pe3yIbmamos usmepeHull

1 — UCTOYHUK NMUTAHUS;
1 + 5 _ .
Vel 2 ; s 2 BOTBTMETP;
iy /* 7 L 7 3 — cueruuk ['eifrepa-Mroniepa;
)
VHIT-1 ErC-3 [ICO-2-4 4 — OJIOK Ta30BBIX CUCTYNKOB;
v 5 — mepecyeTHbIN TpUoOP.

1. Tlpum nomouw rubkux mpoBoaoB coequauth YUII-1 Bomermerpom u BI'C-3, a TICO-2-4 co-
equauTh ¢ BI'C-3 mpu momory ruGkoro xkaders.

2. Bxmounts pubop [ICO-2-4 B ceTh: HAXKATh KJIABHIIY «CETh», IPU ITOM 3aropaeTcsi CUTHAIIb-
Has Jamia.

3. Haxarp knaBumu «Ny, «100», Bce ocTalbHBIE HAXOIATCS B OT)KATOM COCTOSHUH.

4. Haxarp KJIaBUIIH «IIPOBEPKAy», «CTOI», 3aTEM «COPOCY, «ITYCK», €CIIU Ha Ta0JI0 BHICBEUHBACT-
cs1 «10000», To mpubop rotos K padote. OTKaTh KIABUIITY «IIPOBEPKAY.

5. Msmensas nanpspkenue ot 280 B 1o 600 B uepes kaxpie 40-50 B, CHATh 3aBUCUMOCTb CKOPO-
ctu cueta uMiynbcoB N oT HanpspkeHust U, mpuioskeHHOro K cueTunky I eirepa-Mromnepa. [[s ato-

84



IO YCTaHOBUTH HANpsDKEHUE Ha CUETUMKE 0 BOJBTMETPY, HaxaTh KiaBuIily «myck» Ha [1CO-2-4,
cHATb oTcyeT N mociie TOro, Kak MmoracHeT JIAMIIOYKa WHJMKAIUU «cueT». Pe3ynbrar usmepeHus co-
OTBETCTBYET KOJIMYECTBY UMITYJICOB 3a 100 ¢. CaenaTh nmepecyeT KOJIMYecTBa UMIYJIbCOB 3a 1 ¢ miid
Ka)KJ0ro U3MEpPEHUS.

6. 3akoHYMB 3aMephbl, HAXKaTh KJIABHUILY «CTOIM», «COPOC» U OTKIIOYHUTH MPUOOP HAXKATHEM Kiia-
BULIN «CETb». Pe3ynbTarel U3MEpEHU 3aHECTH B TAOIHILY.

7. Ilo nanHbIM H3MepeHuit moctpouth rpaduk 3asucumoctd N = f(U).

8. Ompenenuth NPOTsHKEHHOCTh oOacth [ elirepa n paboyee HaNpsHKEHUE CUCTUYMKA.

Bonpocwt ons oonycka k pabome
1. Chopmynupyiite neiab paboThI.
2. KakoBo ycrporictBo cueturka [ elirepa-Mrosuiepa?
3. KakoBo ycTpoiCTBO YCTaHOBKH JJIsi CHATUS CUETHOM XapaKTePUCTUKHU?
4. Yrto Ha3bIBAETCS CUETHON XapaKTEPUCTUKOM?
5. Tosicuure X011 pabOTHI.
6. Kak BeiOMpaercs pabouee HaNpsHKEHUE CUETUYHKA?

Bonpocwt ons 3awumsr pabomei

1. KakoBbI npupojia 1 cOCTaB KOCMUYECKUX JTydeil?

2. KakoB npunHuun padots! cuetunka I'eiirepa-Mrosuiepa? [losicHuTe BOJIbTaMIIEPHYIO XapaKTepH-
CTHKY CUETYHKA.

3. HazoBute Bubl cueTunkoB Ielirepa-Mromepa. Kakoe uzinydyenue peructpupyer cuetdyuk ['eit-
repa-Mrouiepa, IpUMEHsIEMbIH B 1aHHOM paboTre?

4. 3a cyer yero gocturaercs 00JpLIOe 3HaUeHHE KOAPPHUIIMEHTa ra30BOr0 YCHUIICHU?

5. KakoBsl pabouee HanpsHKeHUE HCCIIeyeMOro CUeTYHKa, TPOTsHKEHHOCTh obnactu [efirepa?

6. UeM OTIIMYAIOTCS MPOMOPLUOHAIBHBIE CUETYUKH OT cueTuukoB I 'elirepa-Mrosepa?

@dopma OTYETHOCTH: OTUET IO JIabopaTOpHON padoTe, BBHIOJHEHHBIN 110 00pasily, B COOT-
BETCTBUU C 3a/IlaHUEM.
OcHoBHas nuteparypa Ne 1, Ne 2
JlononHutenbHas auteparypa Ne 8

JlabopaTopnasi paGora Ne 53
Hzmepenue unmencusHocmu KOCMUYECK020 U3Ny4eHus
Llenv pabomul: IpoBeJIeHNE U3MEPEHUSI HHTEHCUBHOCTH KOCMHYECKOT'0 U3Ty4EHHUS.
IIpubopul u npunaonexcnocmu: ipudop [1CO-2-4, 610k razoBeix cueTunkoB bI'C-3,
cyeruuk ['erirepa-Mromepa.

Tlopsook evinonnenus pabomel u 06PabOMKaA pe3yibmamos usmepeHuil

1. Brxmrounts npubdop [1CO-2-4 1 moAroToBUTH €ro K pado- 2
T€ JUIsl perucTpauu (PoHa COrjlaCHO MHCTPYKIUH.

Lad

2. ITlpoBecTH cueT UMIYJIHCOB Ni/, PETHCTPUPYEMBIX TTPUOO-

BI'C-3

[1CO-2-4

poM 3a BbIOpaHHbIH npoMexyTok BpemenH (30 wim 100 cexyHn)
10 pa3. Jlanable U3MEPEHUI 3aHECTH B TAOIHILY.

3. HpOBCCTI/I OOHO U3MCPCHUC YUCIIa UMITYJILCOB Né , YBCIIMYUB MMPOMCEIKYTOK BPEMCHU, UCIIOJIb-

3yemsiii B 11. 2, B 10 pa3 (300 wiu 1000 cexynn). Pe3ynbrat 3anect B Ta0nuiry.
4. OmnpenenauTh CKOPOCTh CYETa B KaXKJOM U3MEPEHUH.
5. OnpenenuTh CPEIHION CKOPOCTh cdeTa AN B U3MEpPEHHH 3a KOPOTKHME MPOMEKYTKH BPEMEHH
n
2N,
NoiZ
n
rae N, — CKOpocTh c4eTa B i—OM H3MEPEeHHH; N — YHCIIO U3MEPEHHH.

6. Omnpenenuts cpeaHiow Guykryanuio pora AN 1o gpopmyne CThIOEHTa:
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rae 7,  — Kodhduuuent CTbIOAEHTa, COOTBETCTBYIOIHUK HANEKHOCTH ( M YUCITy U3MEPEHUM N.

7. CpaBHHTB CKOPOCTH cueta N, MOIy4CHHYIO B JUIUTEIBHOM M3MEPEHHH, CO CPEIHEH CKOpO-

cthio cuera N 1o ¢popmyne AN =‘Ng - N‘ U COIIOCTAaBHUTH €€ CO cpeHel (aykryarueit GoHa.

8. Tloctpouts rpauk 3aBUCUMOCTH CKOPOCTH cyeTa OT HoMepa n3mepenus. Hanectu Ha rpaduk

IITPUXOBHIE IMHUHU, COOTBETCTBYIomue N, N, N—AN u N +AN.

Bonpocul onsa donycka k pabome
ChopmynupyiiTe 11e51b pabOTHI.
Pacckaxxute 06 ycTpoiicTBe paboueil yCTaHOBKH.
[IpuBeauTe NOPSAAOK BBIIIOJHEHUS PAaOOTHI.
[TosicauTe mopsiIoK 00pabOTKH Pe3yIbTaTOB.
Bonpocwt ons 3awumsr pabomei
1. OObsicHUTE YCTPOWCTBO U MPUHIMI paboThl cueTunka I eiirepa-Mrosepa.
2. KakoBa npupoja 1 KakoB COCTaB MEPBUYHBIX KOCMHUYECKUX JTy4eil?
3. Kakue gacTuIpl BO3HUKAIOT TP B3aMMOICHCTBUY IEPBUYHBIX KOCMUYECKHX JIydel ¢ aToMaMu
atMocdeprl? KakoB cocTaB BTOPUYHOTO KOCMUYECKOTO U3JTy4eHUsI?
4. Kak BO3HHMKAIOT JIEKTPOHHO-(OTOHHbBIE JIUBHU?
5. TlosicHuTe KPUBYIO 3aBUCUMOCTH HHTEHCUBHOCTH KOCMUYECKOT'0 U3JTy4eHUs OT BBICOTHI HaJl
3emieit.
6. 3anuimMTe peakluu pacrajga MMOHOB U MIOOHOB. [loueMy MIOOHBI MOT'YT IPOHUKHYTH JaJEKO
BrITyOB 3emun?
7. [aite aHanu3 Mojgy4eHHbIX pe3yJIbTaTOB.
@dopma OTYETHOCTH: OTUET IO JIAOOpaTOpHON padoTe, BBHIOJHEHHBIN 110 00pasily, B COOT-
BETCTBUU C 3a/laHUEM.

AW~

OcHoBHnas nuteparypa Ne 1, Ne 2
JlononnurenbHas aureparypa Ne 8

9.2. MeToanyeckue yKa3aHusl 10 BbINOJHEHUI0O KOHTPOJILHOH padoThI

B mpouiecce nzyueHus: Pu3NKu CTYACHT JOJKEH BBITIOJIHUTH KOHTPOJIbHYIO paboTy. Perenue
3a/1a4 B KOHTPOJBHOU paboTe SBIISAETCS MPOBEPKON CTEMEHU YCBOCHUS CTYIACHTOM TEOPETHYECKOTO
Kypca. I[lepen BbImoIHEHHEM KOHTPOJIBHOM pabOTHl CTYACHTY HEOOXOJMMO BHUMATEIILHO O3HAKO-
MUTBCS C IPUMEPaMH PEIICHUSIMH 33/1a4 TI0 TAaHHOW KOHTPOJBHOU paboTe, ypaBHEHUSAMH U HOpMY-
JJaMH, a TaK)Xe CO CIPAaBOYHBIM MaTEpUaIOM, MPUBEACHHBIM B KOHIIE METOAUYECKUX YKAa3aHHI.
Br16op 3amay mpou3BoAMTCA MO TaONHIle BapHUAHTOB, MPUBEICHHONW B METOIUYECKUX YKa3aHUAX
(HOMepoM BapHaHTa siBIsieTCs mocienHsas undpa B HoMmepe 3au€tku). [IpaBuna opopmiieHus KoH-
TPOJBHOU PabOTHI M MPUMEPHI PEIICHHS 3a/1a4:

1. YcnoBus 3a1a4 CTYACHTHI IEPENMCHIBAIOT MTOJIHOCTBIO 0€3 COKpAaLeHUH.

2. Bce 3HaueHUs1 BENUYMH, 33J]JaHHBIX B YCIOBHSAX W MPUBJICKAEMBIX U3 CHPABOYHBIX TaOJHII, 3aMUCHI-
BalOT JUIsI HATJIATHOCTH COKPAIICHHO (CTOJIOMKOM) B T€X €AMHHIIAX, KOTOPHIC 3aJaHbl, © B CIMHHUIIAX TOU
CHCTEMBI, B KOTOPOH BBINOJIHSIOT pemenue (B eaununax CH).

[Ipumep Takoii 3anucu.

B 3agaue ykazaHo: «3a Bpems t = 0,5 muH Barod mpomen myTs S = 11 kM, Mmacca Barona m = 16 .

3anuchIBaloOT:

t=0,5mun =30 c;

s=11xkm=11.10% m;

m =16 T = 16-10° kr.

@dparMeHT 3aaa4n U3 pazgena « AIEeKTPOMarHeTU3M.

«Pamka mromaneto S = 50 cm?, conepxaras N = 100 BUTKOB, paBHOMEPHO BPAIIAETCS B OJHOPOTHOM
MarHuTHOM monie (B = 40 mTi). YactoTa BpamieHus: pamku # = 960 00/MuH».

3anuceIBaIoT:

S=50cm%=50-10"* Mm%

N = 100 BUTKOB;

B =40 MTn =40-10° Tux;
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n =960 06/MuH = 16 00/c.

Erte onuH npumep 3amaun u3 pasaeia «OnTukay.
«Ha mudpakiuoHnyo pemerky, coaepkaiiyto N =500 mrpuxo Ha 1 MM, MajaeT HOPMAaJIbHO MOHO-
XPOMATHUYECKUI CBET C AIHHOMN BOJIHBL A = 0,5 MKM».

3anuceIBaIoOT:
N=500—=5.10——=5.10u""
MM 107°m

371ECh CIIOBO IITPUXH) MOYKHO OMYCTHTb, TOT/IA:
A=0,5mm =0,5-10"% m.

3. Bce 3agaun criefyeT pemath B MexXayHapoaHon cucteme exuauil (CH).

4. K Oosplreld 9acTH 3a7a4 HEOOXOIUMBI TIOSICHSIOIIHE YePTEKH HIIH TPaduKHd ¢ 0003HAYCHHEM BCEX
BeNWYHMH. YepTeku ciaeqyeT BBIIOIHATh aKKypaTHO MPHU MOMOIIH YEPTEKHBIX WHCTPYMEHTOB; OOBSICHEHUE
PEIICHHS JOJIKHO OBITH COTIIACOBAHO ¢ 0003HAYCHHUSIMU Ha YepTewKax.

5. HeoOxoauMo ykaszath (pu3ndecKre 3aKOHbI, KOTOPHIE JOJKHBI OBITh UCIIONB30BAHbL, U apTYMEHTUPO-
BaTh BO3MOYKHOCTh WX IPUMEHEHHUSI JJIsl peIleHHsI JAHHOW 3a1a4H.

6. C moMoIIbI0 3TUX 3aKOHOB, YUUTBIBAsI YCIOBUS 3a/1a4d, OJTYYUTh HEOOXOAUMBIE pacyeTHbIE POpMY-
TIBL

7. BeiBox (hopMmyn U pelieHue 3aad CcleAyeT CONPOBOXKAATh KPATKHUMHU, HO MCUEPIBIBAIOIIUMH OsIC-
HEHUSIMHU.

8. Ucnons3oBanHble B (hopMyniax OyKBeHHbIE 0003HAYCHHS TOJKHBI OBITH COTJIACOBAHBI C 0003HAYEHU-
SIMU, TIPUBEJICHHBIMY B YCJIOBUU 3371a4 U Ha NIPUBEJICHHOM pHCYHKe. JlomomHuTenbHbIe OYKBEHHBIC 0003HA-
YeHUS cIIelyeT COMPOBOXKIATH COOTBETCTBYIOIIUMHE OOBSICHEHHSIMHU.

9. lony4nB pacueTHyO GOpMYITy, HEOOXOAUMO MPOBEPUTH €€ Pa3MEPHOCTD.

Hanpumep, 1uist onpeneneHust pacCcTOSHUS S, KOTOPOE MPOUIET TeNo Maccoil M 10 OCTAaHOBKH, JIBUTAsICh
paBHO3aMEJICHHO IO JCHCTBUEM CHIIbI TpeHUs Frp, ObLTa TosyueHa popmyna:

VZ-m
s = 1
2F,
rae VO — CKOpPOCTbh IBUIXCHUSA TCJIa B HadaJbHBIA MOMEHT BpPEMCHU.
Ocy1iecTBIM NPOBEPKY Pa3MEPHOCTHU MOIyUYEeHHOH (hopMyIIbl:

_ Voz.m (Mz/cz)'Kr MZ'KF

[] F - H - ¢’ -kr-m/c’ :[M]

P

2
311€Ch, MCXO/1 M3 BTOPOro 3akoHa HeroTona, enunuiy nsmepenus cuibl 1H pacnmceisaror kak 1(Kr - M/ c).

10. IMocne IpoBEpKH pa3sMEPHOCTH HOTYUYEHHBIX PACUETHBIX (hOPMYI HPUBOJUTCS YUCIECHHOE PELIEHHE
3a/1a4H.

11. Beluuciienus ciefyeT IPOU3BOAUTL C TOYHOCTHIO, COOTBETCTBYIOLIEH TOUHOCTH MCXOIHBIX YHMCIIO-
BBIX JIAHHBIX YCIIOBHS 3a[aul. ECIIM UCXOHbIE YMCIEHHbIE 3HAUEHHUS JaHbI C TOYHOCTBIO JI0 OJHOTO 3HAKA,
TO ¥ pacyeT BBIIOIHAETCS C TOYHOCTBIO JI0 OHOTO 3HaKa. ECIM OHM IaHBI ¢ TOYHOCTBIO [0 ABYX (Tpex) 3Ha-
KOB, TO M pacyeT BHIIOJIHIETCA ¢ TOUHOCTBIO 10 JIBYX (Tpex) 3HaKkoB. Uncia clieyeT 3aluchiBaTh, HCIIONb3Ys
MHO)uUTenb 10, Hanpumep, He 0,000347, a 3,47-107,

10. TIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT M, UCTTOJIb3YEMBIX ITPH
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O NTPOIECCA IO JUCHUITJIMHE

WNudopmannonno-koMmmynukatuBasle TexHogoruu (MKT) ucnons3yrores, as:
— INOJTY4YCHUA I/IH(i)OpMaIII/II/I IIpU IMMOATOTOBKE K 3aHATHAM;
— CO3JaHuA MPE3CHTAMMOHHOT'O COIMPOBOXACHUSA MMPAKTHICCKUX 33H$ITPII>'I;
— paboTHI B 3JIEKTPOHHON MH(OPMAITMOHHOHU Ccpejie.
CranmapTHOE JUIIEH3MOHHOE MTPOTpaMMHOE O0ecIieueHHE:
Microsoft Imagine Premium: Microsoft Windows Professional 7;
Microsoft Office 2007 Russian Academic OPEN No Level,

AHTHBHpYCHOE ITporpammuoe obecnieuenune Kaspersky Security;
Adobe Reader.
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11. OMUCAHUE MATEPHUAJIBHO-TEXHUYECKOWM BA3bI, HEOBXOJIUMOM

JJIs1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLECCA 1TO JMCIIUIIJIMHE

Buo Haumenosanue Ilepeuens ocnoenozo ob6opyoosanusn Ne JIP
3aHAmMuUA aydumopuu
Yuebnas mebenb, mukpockon MBY-4A; mupomerp ¢ | 37 —53
ucuesaroniet Huteto OIINUP-9, JIATP, Battmerp JAB39;
JlaGopatopus | yctanoBka MYK-0; monoxpomarop YM-2, VO namna,
P ontuku u pu- | porosnement ucrounuk nutanus MIIC1, 6mokx ammep-
3UKH TBEpJOro | MeTpa-BojpTMeTpa ABI1, cTeHn ¢ oObekTamMu ucclieno-
Tena Banuii C3-OKO1; cnexkrpanehbiii anmapat CIIEKTP;
BosbT™MeTp B7-35; momspuckon CM-3; namma @JI
74011; caxapumetp RL-2
VYuebnas mebens, FPM-07 — nisa usmepenus yckopenus | 1 — 27
cBobogHoro mazaenus; FPM-08 — mis m3mepeHus um-
nmynsca u Mexanndeckoi suepruu; FPM-09 — nns ompe-
neneHuss ckopoctu nojera mynu; FPM-15 — mastHux
Jlaboparopus | O6epbeka; FPM-07 — naknonusiii mastauk; FPM-03 —
P MeXaHUKU U | MassTHUK MakcBemuia; FPM-05 — xpyTuibHBINA MasTHUK
MOJIEKYJISIpHOH | ¢ mumtucekyHaomepom; FPM-06 — yHuBepcanbHbIi
¢buzuku MasATHMK; YCTAaHOBKA JUIS OIIPEACIICHUs TEIUIOEMKOCTEN
raza wmeroaoM Kiemana-Jle3opma; dsneKkTpuUecKast
mwmtka DI1I1-0; FPM-10; 3BykoBo#i renepatop I3-
109, octmmutorpad H3013; rereparop curHajaoB HH3KO-
gyacrotHelii ['3-102.
VYuyebnas mebenb, marasud comnpotuBienuss MCP-60, | 28 — 37
rameBanomeTp M45MOM3, peocrar PCII; ocnmmio-
rpa¢p CI1-73, peocrar PCII 500, mara3uH emkocTteit
Jlabopatopus | P5025; peocrar PCII 1280, BonsT™merp B7-35, a1. oc-
anektpuuectsa | muuorpad YIIM; ucrounuk nutanus AI'AT, ammnep-
JIP
u aniekTpomar- | Metp 29514, TanreHcranbBaHomerp, peocrat PCII 33;
HETU3Ma BosibT™METp B7-35, BonbT™MeTp D58; ycraHoBka FPM-01;
ocmmmutorpad C1-75, reneparop JI 31, BoasT™meTp B7-
35; renepatop curHanos ['3-102; mumTka snexTpuue-
ckas OI1III1-0; ocrumnorpad H3013, C1-68
JlexunonHas / VYuebHas mebenb
Kp CeMHMHapCKast
ayauTopus
CP Yurtaneueiii | YueOnas mebens, 10-I1K i5-2500/H67/4Gb (monuTop

3as1 Nel

TFT19 Samsung); npunatep HP LaserJet P2055D
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OOHJA ONEHOYHBIX CPEACTB AJId ITPOBEJAEHU A

IIpunoxenne 1

MPOMEXYTOUYHOM ATTECTAIIMUA OBYYAIOIUXCA IO JUCIHUILINHE

1. Onucanue GpoHJa OLIEHOYHBIX CPEACTB (MACHOPT)

Ne
KOM- DJIeMeHT DOC
Paznen Tema
NneTeH- | KOMIETEeHIHH
1010
OK-7 | cmocobnocth K | 1. Mexanuka | 1.1. BBenenne. KunemaTtnka mocTy- | 9K3. BOIIPOCHI
caMoOpraHu3aluu MaTeJIbHOTO M BpAalllaTeJIbHOTO JBU- Nel.1-1.3
u camooOpa3oBa- KEHUS
HUIO 1.2./lnHamMuka MaTepuaibHOM TOYKH. | 3K3. BOIPOCHI
3akonsl Heprotona Nel4,15
1.3.Cunbl B MEXaHUKE U UX KJIACCHU- | ng3. BOIIPOCHL
(uxarms Nel.6-1.9
1.4. 3axonbl coxpaHeHus. Kunernue- | 5K3. BOIIPOCHI
cKasi Heprus, paboTa, MOITHOCTh Ne 1.10
1.5. IloTreHuuanbHas 3Heprus. 3aKoH | 9K3. BOIIPOCHI
COXpaHEHUs NoJHOM MexaHudeckoi | Ne 1.11,1.12
SHEPruH.
1.6. /lunamuka BpamateabHOTO JIBH- | 3K3. BOIPOCHI
JKeHus TBeporo tena. Moment cuibl, | Ne 1.13, 1.14
MOMEHT WHEPINH
OTIK-2 | criocobrocts  re- 1.7. OcHOBHOW 3aKOH JHWHAaMHUKH | 5K3. BOIPOCHI
BpAIIATEJILHOTO ABUKCHUS Ne 1.15,1.16
MOHCTPHUPOBATH
6430BbIC 3HAHWS B 1.8. KHI:IeMaTI/IKa FapMOHMYECKHUX KO- | 3K3. BOIPOCHI
0GACTH ecTe- JIe0anuii Ne1.17,1.18
CTREHHOHAYUHBIX 1.9. CJ‘{JO)KGHI/IG FapMOHMYECKHX KO- | 5K3. BOIPOCH
JQUCLMIUIMH, TO- nebanmi Ne 1.19, 1.20
TOBHOCTH  BBISIB- 1.10. lmHaMuka TapMOHUYECKHUX KO- | 9K3. BOIPOCHI
JISTh  €CTECTBCH- J1e0aHui. Ne 1.21,1.22
HOHAYYHYIO CYIII- 1.11. 3aryxawmue U BBIHYKIEHHBIE | 9K3. BOIPOCHI
HOCTH  TIpoOIIEeM, MEXaHUYECKUE KOJIEOaHus Ne 1.23,1.24
BO3HUKAKOIINX B 1.12. BonHbl B ynpyrux cpeaax 3K3. BOIPOCHI
xoJie mpodeccuo- Ne 1.25, 1.26.
HaJIbHOU nesi- | 2. Monexy- 2.1. TepmomuHamMu4ecKas CHCTEMa. | 9K3. BOIPOCHI
TEIBHOCTH; TIpH- | JspHas ¢u- | Moaens uaeanbHOTo ra3a u ero ypaB- Ne21
MEHSATHh JUISI WX | 3UKa U Tep- HEHUE COCTOSIHHMSIL.
paspemienus  oc- | MopuHamuka | 2.2. OcnosHoe ypasrenne MKT uze- | 5k3. porpocsr
HOBHBIE  3aKOHBI aJIbHOIO ra3za No2.2-2.4
CCTCCTBOSHAHMA, 2.3. DreMeHThl KJIACCHUECKOH CTAaTU- | k3. BOTIPOCHI
MCTOZBl  MaTeMa- CTHKHU: pacmpeneienne MakcBewna, | Ny 2.5-2.7

THYECKOIO0 aHaJIH-
32 U MOJEITUPO-
BaHUsS, TEOPETH-
YECKOI0 M DKCIIE-
PUMEHTAIBHOTO
HCCIIETIOBAHUS.

Bonprmana.

2.4. ®Ousnueckas KUHETHKA. SBIICHUS

9K3. BOTIPOCHI

nepeHoca Ne 2.8

2.5. TlepBblif 3aKOH TEPMOJMHAMUKHU | 3K3. BOIPOCHI
U €ro MpUMEHEHUE K U30IPOLIECCAM. Ne 2,.9-2.10
2.6. MKT TemioeMKOCTH HIeaTbHOTO | 9K3. BOMPOCH
rasa Ne 2.11-2.13

2.7. KpyroBoii mporecc. DHTPOIHS.

9K3. BOTIPOCHI

89




Bropoii  3akOH  TEpPMOJUHAMUKH.
ITukn Kapno u ero KII1JI

Ne 2.14-2.16

2.8. PeanbHble ra3el. YpaBHenue Ban-

9K3. BOIIPOCHI

nep-Baanbca Ne 2.17
9K3. OMJIETBI
3. Dnekrpo- | 3.1. DiekTpuueckoe 1mojie B BaKyyMe. | BOTMPOCHI K
MarHeTu3m 3akon Kynona. HampsikeHHOCTh Kak 3a4ery
CHJIOBAs XapaKTEPHUCTHKA TOJIS Ne 3.1, 3.2
3.2. Teopema I'aycca ans aiekTpocTa- | BOIPOCHI K
TUYECKOTO I0JIS B BAKyyMe 3ayeTy
Ne 3.3
3.3. [loTeHuman 3AEKTPUYECKOTO IO- | BOMPOCH K
ns. Pabora cui 31eKTpoCTaTUYECKOro 3ayeTy
TOJISI. Ne3.4-3.6
3.4. DnexTpuyeckoe NoJje B BEIIECTBE: | BOIPOCHI K
JTURIIEKTPUKU B AIEKTPUIECKOM I10JIe 3a4yeTy
Ne3.7-3.9
3.5. DaexTpuyeckoe moje B BEUIECTBE: | BOMPOCH K
MIPOBOJHUKY B JIEKTPHUECKOM TOJIE 3a4yeTy
Ne 3.10 -3.11
3.6. DHeprus 3apsHKEHHBIX MPOBOJIHU- | BOMPOCHI K
KOB U KOHJIEHCATOpPOB. DHEPIusl 3JIeK- 3a4yeTy
TPUYECKOTO MOJIS. Ne 3.12
3.7. IlocTOSTHHBIN AJEKTPUYECKUN TOK. | BOMPOCHI K
3akon Oma. IlpaBuna Kupxroda. Pa- 3a4ery
00Ta ¥ MOIIHOCTh TOKa Ne 3.13 -3.15
3.8. Knaccuyeckast 2JIeKTpOHHAsI T€O- | BOIPOCHI K
pHsI SIEKTPOIIPOBOIHOCTH METAIIJIOB 3a4yery
Ne 3.14 —
3.18
3.9. DnekTpuyYeckwii TOK B JKHJIKO-
CTSIX, Ta3ax U IIa3me
3.10. IocTostHHOE MarHMWTHOE TOJIE B | BOIIPOCHI K
BaKyyMe. 3aKoH buo-Casapa- 3a4ery
Jlarutaca. Cwia Ammepa u cuna Jlo- | Ne 3.19 -3.21
peHna
3.11. MarunuTHBI oTOK. PaboTta mpo- |  BOIPOCH! K
BOJIHMKA C TOKOM B MarHUTHOM TIOJIE. 3a4yery
3akoH noaHoro Toka. KoHTyp ¢ Tokom Ne 3.22
B MAarHUTHOM TI0JI€
3.12. MarHuTHOe TOJ€ B BEIIECTBE. | BOIPOCHI K
Hamaramyennocte BemiecTBa. Bumsl 3a4eTy
MarHeTHKOB U X CBOHCTBa Ne 3.28 -3.31
3.13. DrnexkTpoMarHWTHas WHAYKIUS, | BOIPOCHI K
CaMOUHJYKIUS, UHIYKTUBHOCTh, B3a- 3a4yery
UMHasT UHITYKIHS Ne 3.32 -3.36
3.14. B3auMHBIC TIPEeBpAICHHUS JJICK- | BOMPOCHI K
TPUYECKUX U MATHUTHBIX MMOJIEH 3a4yery
Ne 3.37
3.15. DnexTpuyeckue KoieOaHus
BOIIPOCHI ISl 3a4€Ta
4. OnTuka 4.1. DneKTpOMAarHUTHBIE BOJIHBI

4.2. DNeMeHThl TeOMETPUUYECKON OIl-

9K3. BOIIPOCHI
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THUKHU

Ne 4.1-4.2

4.3. CeeroBas BoiHa. MaTEpdepeHus

9K3. BOTIPOCHI

CBETOBBIX BOJIH No4.3-4.8

4.4, Jludpakuus csera. Judpakxims | 9K3. BOMPOCH
@penens u Ppaynrodepa Ned.9-4.13
4.5, Tlonspuzanus cBera. 3aKkoH Ma- | 9K3. BOIPOCHI
moca. 3akoH bprocrepa Ne 4,14 -4.18

4.6. B3auMonelcTBUE CBETa C Belle-
cTtBOM. Jlucnepcus ceera

4.7. TennoBoe HW3JIY4EHHE M €Tr0 OC-
HOBHBIC  XapPaKTEPUCTHKU. 3aKOHBI
TEIUIOBOTO U3JTY4CHUS

9K3. BOIPOCHI
Ne 419 -4.22

4.8. ®orodrdpdext. Buasr Gpororddek-

9K3. BOIIPOCHI

Ta. 3aKOHBI BHENIHETO (hoTodPdekTa No 4,23
4.9. DHepruss W UMIYJIbC (POTOHA. | IK3. BOMPOCHI
O¢pdexr Komnrona Ne 4.24, 4.25
5. ®uszuka 5.1. fAnepnas monenb aroma. Teopus | 5K3. BOIPOCHI
aTtoMa, atoM- | bopa Booponono1o0HOro aroma. Ne51-53
Horo simpau | 5.2. I'unoresa ne bpoiinsa. BomHoBbIE | 3K3. BOIPOCHI
JJIEeMEHTap- | CBOMCTBA BEIIECTBA Ne51-53
HbIX yacTull | 5.3.YpaBuenue Ilpeaunrepa. KBan- | 3k3. Bompochl
TOBAaHUE SHEPTHH M MOMEHTa uMIyab- | Ne51-5.3

ca

5.4. Atom BoJOpoOa B KBAHTOBOW Me-
xanuke. llepuonuueckas cuctema
a1eMeHTOB MeHeneena.

9K3. BOIIPOCHI
Ne54-5.7

5.5. CocTaB M XapaKTEpUCTUKH aTOM-
HOTO siipa. SlaepHbie CUJIbI U UX CBOM-
cTBa. PaoakTMBHOCTb

9K3. BOIIPOCHI
Ne5.8-5.11

5.6. Snepupie peakmuu. JlemeHuWe | 9K3. BOIMPOCH
anep. S nepHslil peakTop. Ne 5.13, 5.14
5.7. TepMosiiepHble peakLUU CHHTE3a | 3K3. BOIPOCHI
— OCHOBHOM MCTOYHHUK SHEPTHUH 3BE3]1 Ne 5.15
5.8. ®usnueckas KapTHHa MHUpa. Bu- | 3K3. BOIpOCH!
IbI B3aUMOJICHCTBUSL W Kiacchl ame- | Ne 5.16 — 5.17
MEHTaPHBIX YaCTHUI]
9K3. OMJIETHI
2. JK3aMeHallMOHHbIE BONPOCHI
Ne Komnerennun Ne u
n/n HAHMMEHOBAa-
Kon Omnpenenenne 9K3AMEHAIIMOHHBIE BOIIPOCHI HHE
paszeJa
1 2 3 4 5
1 OK-7 cnocobHocTh K | 1.1. KuHemaruka mocrymarenbHoro ABrkeHus: | 1. MexaHuka
camMoopraHu3a- MaT. TOYKa, TPAeKTOPHsl, MyTh, BEKTOp MepemMe-
UM U caMooOpa- | LIeHUs, CKOPOCTh, YCKOPEHHE.
30BaHUIO 1.2. KuHemarnka BpamiaTeJbHOTO JBHUKEHHUS:
yIJaoBas CKOPOCTb, yckKopeHHue. CBsA3b Mexay
OIIK-2 JIMHEWUHBIMU U YTJIOBBIMH BETUYUHAMM.
cnoco6HocTh fe- | 1.3. HopmanpHOe, TaHT€HLMANIbHOE W TIOJIHOE
MOHCTPUPOBATh | YCKOPEHHE.
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0a30BbIe 3HAHHS
B 001acTu ecTe-
CTBEHHOHAYYHBIX
JUCLMIUIMH, TO-
TOBHOCTb  BBISIB-
JIATh €CTECTBECH-
HOHAYYHYIO
CYIIHOCTh  TIPO-
O1eM, BO3HMKa-
IOIMX B XOJe
npodecCuoHab-
HON JIeATEIBHO-
CTH; TPUMECHSITH
JUIS VX paspelie-
HHUS  OCHOBHBIE
3aKOHBI ecTe-
CTBO3HAHMS, Me-
TOJBI MaTeMaTH-
YECKOI'0 aHajan3a
U MOJCIUPOBa-
HUS, TEOpETHYEC-
CKOTO M DJKCIIe-
PUMEHTAIILHOTO
HCCIIEIOBAHUS.

1.4. Macca tena. Cuina. 3akonsl HeioToHa.

1.5. Umnynbc Tena, UMITYJIbC CUJIBL. 3aKOH CO-
XpaHEHUsI UMITYJIbCA.

1.6. Knaccudpukanus cun. Bung tpenns. Cuibl
TpPEHUS.

1.7. Bunel negopmanuu. Yrpyrue cuibl. 3aKOH
I'yka.

1.8. Cuia TsKxecTy U Bec.

1.9. I'paBuTallMOHHBIE CUJIBI. 3aKOH BCEMHPHOTO
TaroreHus. Kocmuyeckue CKopocTu.

1.10. PaGora 1 MOLIHOCTh MEXAHUYECKON CHIIBI.
Kunernueckas sneprus.

1.11. ITone cui. KoHcepBaTUBHBIE U HEKOHCEP-
BaTUBHbIE CWIbl U cucTeMbl. lloTeHuunanbHas
SHEpPIrHUsl.

1.12. 3akoH coxpaHEHHUs IOJIHOM dHEpPruu B Me-
XaHUKE.

1.13. MOMEHT MHEpLUUU MaTepHabHON TOYKH,
MOMEHT HWHEpUMU TBepAoro Ttena. Teopema
[ITeinepa.

1.14. Kunernueckass >HEprus BpallaTeIbHOTO
JBUKEHUSI TBEPJOrO Tejla OTHOCUTENIBHO HEIMOo-
JBWKHOU OCH.

1.15. TlonsaTre MOMEHTa CUJIbI, MOMEHTa HUHEpP-
LMA TBEPJIOTO Teja OTHOCUTENIBHO HEMOJBHX-
HOM ocu. OCHOBHOW 3aKOH JMHAMHMKHU Bpallla-
TEJIBHOTO JBUKEHUS.

1.16. MoMeHT uMITyJibca MaTepUaIbHON TOYKH,
TBEPAOrO Tejla OTHOCUTENIBHO HENOABH)KHON
ocH. 3aKOH COXpaHEHHsI MOMEHTA UMITYJIbCA.
1.17. OcHOBHBIE XapaKTEPUCTUKU KojeOaTelb-
HOTO JBW)KCHHUS: 4acToTa, (pa3a, Nepuoi, aMILIn-
TyZla. YpaBHEHHE T'apMOHMUYECKOTO OCLMILISATO-
pa.

1.18. CxkopocTh, yCKOPEHHE U YHEPTHS YaCTHIIBI,
COBepUIaroIIe rapMOHNYECKHE KOJIEeOaHHUs.

1.19. Cnoxenue IByX rapMOHHYECKUX Kojela-
HUW OJTHOTO HaIpaBJICHUS U OAMHAKOBOM 4acTO-
Thl. buenue.

1.20. CnoxxeHne AByX B3aUMHO - MEPHEHIUKY-
JSPHBIX KoJeOaHWW ONMHAKOBON dYacToThl. Du-
rypsl Jlnccaxy.

1.21. IpyxxunHblit MasTHUK. [lepuoa konedaHus
MPYXKUHHOTO MasiTHUKA.

1.22. ®uznyeckuii 1 MaTeMaTUYECKUM MasiTHU-
ku. llepwonsr mx xonebanuii. I[lpuBenennHas
JUIMHA (U3UYECKOT0 MasiTHHUKA.

1.23. 3aryxaromue koinebanus. Jlorapupmuye-
CKUH JleKpeMeHT 3aryxaHus. J[oOpoTHOCTh cHu-
CTEMBI.

1.24. BeiHyXIeHHBIE KONeOaHMsI. AMIUIUTYAA U
(daza pu BBIHY)KJICHHBIX KoJeOaHusX. Pe3onanc
U €T0 pOJIb B TEXHHUKE.

1.25. IIponosbHBIE W MONEpPEYHbIE BOJIHBL. [[mu-
Ha BOJIHBI. YpaBHEHHME Oeryuieil MmiIocKod BOJI-
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HbI. DHEPTUsl yIPYyrou BOJIHBI.
1.26. UaTepdepenmus BomH. CTOSIYME BOJIHEI.

2.1. TepMoaguHAMUYECKUM U CTATUYECKUM METO-
Il McclieoBaHusA. Mojenb HieaJbHOro rasa u
€ro ypaBHEHHE COCTOSHHUS.

2.2.  OCHOBHOE YypaBHEHHUE MOJEKYJISIPHO-
KMHETUYEeCKOW Teopuu rasa. JlaBieHue upaeanb-
HOTO rasa.

2.3. CpenHsis KMHETUYECKass 3HEPIUsl MOJIEKYJ
uaeanbHOro ra3a. MosiekyJIspHO-KMHETHYECKUI
CMBICJI TEMIIEPATYPBI.

2.4. I'a30BbIC 3aKOHBI M KX TPAPUKH.

2.5. Hucno creneneid cBoOoawl. Teopema o pas-
HOPACIPEECICHUN SHEpPruu. BHYTpeHHss 3Hep-
T'Usl U1€aIbHOTO rasa.

2.6. Pactipepenenne MakcBemia. OnbiT HITepHa.
2.7. Pacnipenenenue bonbimana. bapomerpuue-
ckas popmyrna.

2.8. SlBnenue nepenoca. Yucino CTOIKHOBEHUM.
DddexTuBHOE CeUeHHE, CPEIHSS JJIMHA CBOOOI-
Horo mnpoOera. Juddy3us, TemionpoBoIHOCTS,
BHYTpPEHHEE TpeHUE (BSA3KOCTh) ra3os.

2.9. BHyTpeHHss 3Heprust uaeaibHoro raza. Ko-
JIMYECTBO TEIIOTHL. [lepBbIii 3aKOH TEpMOJIMHA-
MUKH.

2.10. IlpumeHeHue MEPBOTO 3aKOHA TEPMOUHA-
MUKH K U30IpOIECCaM.

2.11. AmuaGatubiii mpouecc. Ypasuenue Ilyac-
COHA.

2.12. Pabora ra3a B u3ormnpoiieccax.

2.13. Tennoemkocts BemectBa. MKT rtemnoem-
KOCTH HJI€aIbHOIO Ta3a.

2.14. OGpatumble U HeOOpaTUMBbIE IMPOLECCHI.
Kpyrossie npomnecchl. [TpuHnmn paboTsl Temio-
BOW U XOJOAWJIBHON MaIlvH.

2.15. Hukn Kapuo u ero KITJI.

2.16. IlpuBeaenHas termnora. DHTponusa. Bropoit
3aKOH TEPMOANHAMUKH. Hepasenctso
Knaysuyca.

2.17. PeanbHble ra3sl. MI30TepMbl peaibHOTO ra-
3a. YpaBHeHue Ban-nep-Baanbca.

2. Monekyns
pHas ¢usuka
U TEepMOIH-
HaMHKa

4.1. 3aKOHBI F€OMETPUYECKON ONTUKH.

4.2. CwmpIc aOCONMIOTHOTO U OTHOCUTEILHOTO
MOKa3aTessl MpeIOMJIEHUS. 3aKOH OTpa’KeHUs.
SIBneHre MoNMHOro BHYTPEHHETO OTPaKEHHUS.

4.3. Untepdepenniusi CBETOBBIX BOJH. Y CIOBUS
MaKCHUMyMa U MUHUMYyMa UHTEPPEPEHIINH.

4.4, NatepdepeHiius OT KOTePEeHTHBIX UCTOYHH-
KoB. Onrtuueckuit mytb. OnTUYecKas pa3HOCTh
X0/J1a BOJIH.

4.5. CnocoObl monyyeHHst HHTEpphepeHInu:
onsIT FOHTa, OM3epkano u ounpusma OpeHens.
4.6. UnTepdepeHust OT TOHKUX TUICHOK.

4.7. Ilonocel paBHOrO HAKJIOHAa W PaBHOU TOJI-
muHel. Konpna HeroToHa.

4. Omnrruka
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4.8. Ilpumenenne uUHTEpPEPEHINH: TPOCBETIIEC-
HUE ONTUKU, HHTEepPepoMeTp MalikeabCcoHa.

4.9. dAsnenune mudpakauu ceera. [Ipunnumn Iroii-
reHca-®Openens. 3oubl OpeHens.

4.10. Iudpakuus cBeTa OT KPYIJIOrO OTBEPCTHUS
U JIMCKa.

4.11. Judpakmus Dpaynrodepa: audpakius
cBeTa Ha ofHOM menu, Ha N-mensax. Judpakun-
OHHasl pelIeTKa.

4.12. XapaKTepuCTHKH CIIEKTPAILHBIX IPUOOPOB
U anmnapaToB: IUCIEPCHsI U pa3pelIaronias Cuia.
4.13. IlpoctpancTBeHHas pemerka. udpakuums
PEHTTEHOBCKUX JIyuel Ha Kpuctauiax. Popmyna
Bynba-bparros. PeHTreHOCTpYKTYpHBINH aHa-
3.

4.14. EcTecTBEHHBI UM MOJIAPU30BAHHBIA CBET.
[Tonstponp

4.15. 3akon Mamntoca.

4.16. Ilonspuzamus cBeTa NpPU OTPAXKECHUH U
npesoMieHuu. 3akoH bprocrepa.

4.17. [BoiiHoe nyuenpenomienue. [lonspusza-
IIUOHHBIE TIPUOOPHI.

4.18. OnTuuyecku aKTUBHBIE BellecTBa. Bpaiie-
HUE IOCKOCTH MOJIIPU3aLUU.

4.19. Bunpl uznyueHuid. OCHOBHBIE XapaKTepH-
CTHKU TEIUIOBOTO U3JIY4YEHHUS.

4.20. 3akonsl Kupxroda, Credana-bonbimana,
Buna u Penes-/[>xunca.

4.21. KBanrtoBas npupoja usnydeHusd. opmyna
[lnanka. OO®bsicHenue 3akoHOB Credana-
boasimana, Buna u Penes-[xuHca.

4.22. Ontuyeckasi TUPOMETPUSI.

4.23. 3akoHnsl BHemHero ¢oTtodpdexra. YpaBHe-
Hue DunmTeitHa. Kpacnas rpanuna gororddex-
Ta.

4.24. Duepruss u umnyiabc QortoHa. [laBienue
CBeTa.

4.25. Ddpdexr KomnroHa u ero sneMeHTapHas
TEopHusl.

4.26. I'nniore3a ne bpoiinsa. BoiHOBBIE CBOMCTBA
BELIECTBA

4.27. CootHomieHne HeompeneneHHocTed [ eii-
3eHOepra.

4.28. VYpasuenue Illpenunrepa. duszmueckuit
cmbica W-pyHKImum.

4.29 KBaHTOBaHHE SHEPTHH ¥ MOMEHTA MMITYJIb-
ca.

4.30. TIpoxoxaeHNe YacTUIl Yepe3 MOTSHIHATb-
HbIH 6apbep. TyHHENbHBINA YD HEKT.

5.1. 3aKOHOMEpPHOCTH B aTOMHBIX CIEKTPaXx.

5.2. Snepnas moxens atoma Pesepdopaa. Ilo-
crynatel bopa.

5.3. Teopuss bopa BogopomonomoO6HOTO aroma.
Henocrarku teopun bopa.

5. ®usnka
aToMa, aToM-
HOTO sipa U
aJIeMeHTap-
HBIX YaCTHII
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5.4. AToMm BOJI0OpOJia B KBAHTOBOM MEXaHHKE.

5.5. Cnun »snekrpoHa. CHMHOBOE KBaHTOBOE
YHCIIO.

5.6. KBanroBbie uncina. [lpunuun [Maynu.

5.7. Ilepuoauueckas cucTteMa 3JIeMEHTOB MeH-
JIeJIeeBa.

5.8. OCHOBHBIE CBOMCTBA M CTPOCHHE ATOMHBIX
a1ep.

5.9. DHeprus CBs3M saep, 1ePEKT MaCCHI.

5.10. SAnepHble CUIIBI U UX CBOMCTBA.

5.11. PagnoakTUBHOCTh. 3aKOH PaJMOaKTUBHOTO
pacnaza

5.12. IlpaBuna paguoaKTUBHOTO CMEIICHUS, O,
B-pacnan, y-usnmydeHue.

5.13. Tumnsl snepHbIx peakuuii. Jlenenue saep.
[lennas peaknusi.

5.14. SnepHblii peakTop. ATOMHAas 3JIEKTPO-
CTaHIUSL.

5.15. Tepmosnepusiii cunres. [Ipobiemsl u nep-
CIEKTUBHI YIIPABIICHUS TEPMOSACPHOTO CUHTE3A.
5.16. ®dusnueckas kapTuHa Mupa. Buabl B3au-
MOJICHCTBUS U KJIACChI JIEMEHTAPHBIX YaCTHII.
5.17. Yacruupl u antuyacTuibl. HelTpuHo.
KBapku. Benukoe o0beiuHeHue.

BOl'lpOCbl K 3a49€Ty

Ne Ne n
Komnerennun
n/n HaMMEHO-
BOITPOCHI K 3AYETY BaHue
Kon Omnpenenenne
pasjaena
1 2 3 4 5
1 OK-7 CIIOCOOHOCTh K CaMoop- . 3. Dmektpo-
3.1. DrekTpuveckuii 3apsa. 3aKoH coxpa-
TaHu3ald M caMoopra- MarHeTu3m
HEHUS DJJIEKTPUYECKOrO 3apsaa. 3aKoH
HU3AIUU Kynora
3.2 Dnextpuueckoe mnoje. Hampsoken-
HOCTb AyieKTpuyeckoro mnoisd. Cusiosble
JUHUHM DJeKTpuueckoro mons. Hamps-
’KEHHOCTH TOJISl TOYEUHOTO 3apsia.
OIIK-2 | cnocoGHOCTh €MOH- .
A 3.3. Ilpunun cynepno3unuu mnonei. Ilo-
CTPHUPOBATH 0a30BbIE

TOK BEKTOpa HANPSHKEHHOCTH JJICKTpUYE-
ckoro moiis. Teopema I'aycca u ee npu-
MEHEHHE K pacyery dSJIEKTPUYECKHX TI0-
JIEH.

3.4. PaboTa 3JEKTPOCTATHYECKOTO TIOJIS.
[Mupkynsiiust BEKTOpa HAMPSKECHHOCTH
AIIEKTPOCTATUIECKOTO TIOJIS.

3.5. [ToTeHnMa 1 pa3HOCTH MOTEHITHAIOB.
[ToTeHnMan mojs TOYEYHOTO 3aps/ia.

3.6. CBs3p MOTEHIMANIA C HANPSHKEHHO-
CTBIO DJIEKTPOCTATUYECKOTO MOJsS. DKBHU-
MOTEHILIMaJIbHbIE TIOBEPXHOCTH U UX CBOM-
CTBa.

3.7. Jlumons B dneKTpudeckoMm mosie. Jlu-

3HaHUS B 00JIacTH ecTe-
CTBeHHOHay‘—IHI)IX IUC-
LUIUIMH, TOTOBHOCTD BBI-
ABJIATH CCTCCTBCHHOHA-
YYHYIO CYIIHOCTH TMPO-
0JeM, BO3HHKAIOIMINX B
xoJie mpodeccuoHaIbHON
NEeSTeNIbHOCTH;,  MpHMe-
HATH IJI1 UX pa3pe1neHI/I${
OCHOBHBIC 3aKOHBI €CTe-
CTBO3HAHMS, METOIBI Ma-
TEMaTHYCCKOr0 aHaIu3a
U MOJCITUPOBAHUSA, TEO-
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PETHYCCKOI0 U SKCICPU-
MCHTAJIbHOI'O HCCICO0-
BaHMHA.

anekTpuku. CBOOOAHBIC U CBSI3aHHBIC 3a-
psanel. [lomspuzanus quiiiekTpukoB. Bek-
TOp MOJIIPU3ALUH.

3.8. DrexTpuueckoe TMoyie BHYTPU IH-
AIIEKTPUKA. DIEKTPUUECKOE CMEIICHUE.
3.9. CerHeTosNIeKTPUKH U UX CBOWCTBA.
3.10. IIpoBOAHUKH B JIEKTPHYECKOM I10-
ne. CBoOHCTBA 3apsAKEHHBIX IPOBOTHUKOB.
3.11. DJEKTPOEMKOCTh MIPOBOJHUKOB H
KoHzeHcaropoB. CoenuHeHHe KOHICHCA-
TOPOB.

3.12. DHeprus B3aMMOJCHCTBHS JIEKTPH-
YeCKUX 3apsiioB. DHEPrus 3apsuKEHHBIX
IIPOBOJHUKOB M KOHAEHCATOpoB. [lioT-
HOCTb SHEPTUHU AJIEKTPOCTATUYECKOTO TO-
TSl

3.13. Dnexrpuyeckuii TOK. YcaoBUs Cy-
[IECTBOBAHUE JJIEKTpUYecKoro Toka. Cu-
Jla ¥ IJIOTHOCTh TOKA.

3.14. 3akon Oma U1t OZJHOPOIHOM 1T B
UHTerpaJibHOd W jauddepeHImanbHOu
dbopwme.

3.15. ConpotuBnenue npooguuka. Co-
eIMHEHHE TPOBOJHHUKOB. CBEPXIPOBO-
HUKHU U UX CBOICTBA.

3.16. Pasnocte moreHimanos. DJIC u
HanpspkeHue. 3akoH OMa it HEOJHO-
POAHOTO y4YacTKa LEeNu U I 3aMKHYTOH
LEMH.

3.17. 3akonbl Kupxroda.

4.18. Pabora cribl Toka. MOIIIHOCTH TOKA.
KITJI wucrounmka Toka. 3akoH JIxoyis-
Jlenua.

3.19. MarnuTHOE TOJEe TOKOB. BekTop
MarHUTHON MHTYKITHH.

3.20. 3akon buo-Caapa-Jlamnaca. Ilome
MPSIMOJIMHEHHOTO TMPOBOJHUKA C TOKOM
KOHEYHOM M OECKOHEYHOW IJIMHEI, I10JIE
KpPYroBOT'O TOKa.

3.21. 3akon Ammepa. Cwiia Ammepa. B3a-
UMOJICHCTBUE TTapaslIeIbHBIX TOKOB.

3.22. JIBwkeHHE 3apsOKCHHBIX YacTHIl B
DIIEKTPUYECKUX W MATrHUTHBIX TIOJISIX.
®opmyna JlopeHna. Yckopurenud 3aps-
JKEHHBIX YaCTHII.

3.23. MarHUTHBI MOMEHT KPYrOBOTO TO-
ka. PaMka ¢ TOKOM B MarHUTHOM TIOJI€.
3.24. MarautHbli TIOTOK. PabGoTta mpo-
BOJIHHKA M KOHTYpa C TOKOM B MAarHUTHOM
noJe.

3.25. 3aK0H MOJIHOTO TOKa JJII MATHUTHO-
ro moJyisi B BakyyMe (Teopema O LUPKYJIs-
1K BeKTOpa B)

3.26. Ilone comeHouaa  TOPOUIa.

3.27. D dext Xomnna.
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3.28. Mounekynsipable Toku. Hamarnu-
YEHHOCTb.

3.29. HanpskeHHOCTh MarHUTHOTO TIOJIS.
3.30. Beruucienue mosisi B MarHeTUKax.
3.31. Buasl MarHeTUKOB U UX CBOICTBA.
3.32. SIBneHue »HIEKTPOMArHUTHOM WH-
nykuuu. [Tpasuio Jlenna.

3.33. BwBoxg ypaBHenus Dapanes-
Makcsemna as 3/C.

3.34. Bpamenue paMKu B MarHUTHOM T10-
Je.

3.35. MaaykTBHOCTH KOHTYpa. CaMomH-
JTYKIIHSL.

3.36. DHeprust MarHUTHOTO TOJISI.

3.37. Toku cmemeHus. BuxpeBoe siek-
TpUYECKOE 1oJIe. YpaBHEHHUs Makcseiia
1 X (PU3HYECKUN CMBICTI.

3. OnucaHue Moka3artelieil 1 KpUTepHeB OlleHUBAHUS KOMIIeTeH Ui

Iloka3zaTenu Ouenka Kpurepun
3HATh: oOyyaromuics
OK-7 1) 3HaeT OCHOBHBIC 3aKOHBI (DHU3HKH;

- OCHOBHBIE 3aKOHbI (PU3HKHY;
OIIK-2

- OCHOBHBIE (pU3UUECKUE 3a-
KOHBI ¥ IPyTUe CBEJCHHUS, He-
00X0AMMBIE 1JIs1 IPUMEHEHUS
B KOHKPETHOU 00J1acTH;
yMeThb:

OK-7

- IPOBOJIUTH (PU3HUECKUI
HKCIEPUMEHT, aHAJIM3UPOBATh
pe3yibTaThl SKCIIEPUMEHTA C
MPUBJIEYEHHEM METOJIOB Ma-
TEMaTU4eCKON CTaTUCTUKH;
OIIK-2

- IPUMEHSATH (PU3HKO-
MaTeMaTH4eCKUe METOJIbI JUIs
NPOEKTUPOBAHUS U3ACTUI U
TEXHOJOTHYECKHUX MPOIIECCOB
C IPUMEHEHUEM CTaHIAPTHBIX
IPOTPAMMHBIX CPEJICTB;
BJIaJeTh:

OK-7

- OCHOBHBIMH METOJIaMH T€O-
PETHYECKOT0 U 3KCIIepUMEH-
TaJILHOTO HCCIIe0BaHUs (hu-
3UYECKUX SIBJICHUM;

OIIK-2

- HaBbIKaMU pa3pabOTKH HO-
BBIX M IPUMEHEHHSI CTaH-
JAPTHBIX TPOrPaMMHBIX
cpeacTB Ha 0a3e pU3UKO-
MaTeMaTHYECKUX MOJIeNIed B

OCHOBHBIE (PM3NYECKHUE 3aKOHBI U JpY-
THE CBEJCHUS, HEOOXOIUMBIE IS
IPUMEHEHHS B KOHKPETHOM 00J1acTH;
2) ymMeeT NpoBOIUTh (PU3MUECKUN FKC-
NEPUMEHT, AHAJIU3UPOBATH pE3yJbTa-
Thl DKCIEPUMEHTa C MPUBJICUYCHUEM
METOJOB MaTeMaTUYECKOM CTaTUCTH-
KH; IPUMEHATh (PU3UKO - MaTeMaTHye-
CKH€ METOABl Ul NPOEKTUPOBAHUSA
OTJIMYHO W3JIeIUH M TEXHOJIOTMUYECKUX IpoIec-
COB B MAaIIMHOCTPOEHUHU C IpPUMEHE-
HUEM CTaHJAapTHBIX IPOTrPAMMHBIX
CPEICTB;

3) BiameeT OCHOBHBIMH METOJaMH
TEOPETUYECKOIO0 U HIKCIEPUMEHTaJb-
HOTO HCCIIEJIOBAHUS (PU3NYECKUX SIB-
JIeHUH, HaBBIKAMU pa3pabOTKH HOBBIX
U TpPUMEHEHUs CTaHAAPTHBIX TpoO-
IPaMMHBIX Cpe/ICTB Ha 0a3e (u3HKO-
MaTeMaTHYeCKUX MoJieield B KOHKpeT-
HOM ITpeIMEeTHOM 001acTH.

oOyyJaroruiics

1) 3HaeT OCHOBHBIE 3aKOHBI (DU3HKH;
OCHOBHbIE (PM3HUYECKHE 3aKOHBI U APY-
THe CBEJEHUs, HEOOXOIUMbIE JUIs
MIPUMEHEHHSI B KOHKPETHOM 00J1aCTH;
2) ymeeT NpoBOAUTH (PU3HMUECKUI IKC-
MEPUMEHT, aHaJM3UpPOBaTh pe3yJbTa-
Thl 3KCIEPUMEHTa C IPUBICUYCHUEM
METOZI0B MaTeMaTHYeCKOH CTaTUCTH-
KH; IPUMEHATH (PU3MKO - MaTeMaTHye-
CKHE METOAbl Al IPOCKTUPOBAHMS

XO0po1Io
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KOHKPETHOU MpeaAMEeTHON 00-
JaCTH.

W3JICTNI U TEXHOJIOTUYECKUX MpoIlec-
COB B MAIIMHOCTPOCHHU C TPHMEHE-
HUEM CTAaHAAPTHBIX IPOrPaMMHBIX
CPEICTB;

3) BuazeeT OCHOBHBIMH METOJAMHU
TEOPETUYECKOTO M IKCIIEPUMEHTAIb-
HOTO HCCIICAOBaHUS (U3MUECKHUX SIB-
JICHU, HaBbIKAMU Pa3pabOTKH HOBBIX
M TPUMEHEHUsS CTaHAAPTHBIX MpO-
IpaMMHBIX CpeICTB Ha 0a3e (hu3HKO-
MaTEeMaTHYECKUX MOJENel B KOHKpET-
HOM mpeameTHo# obnmactu. Ho oOyua-
IOIIMICS JIOMyCTHI HE Ooyiee JBYX-
TPEX HEAOYETOB U MOKET HCIPABUTH
MX CaMOCTOSITEIBHO MJIH ¢ HEOOIBIION
IIOMOIIBIO IPENOAaBATEIL.

YAOBJETBOPUTEJIBHO

OneHKH «yJOBIETBOPHUTEIBHO» 3a-
ciyxuBaer oOydaromuics, oOHapy-
YKUBIINIM 3HAHHUS OCHOBHOTO Y4e€OHOTO
MaTepuansa B 00beMe, HEOOXOIUMOM
JUIS JanbHeWIeil yueObl U MpeacTos-
mei paboTel MO mpodeccuu, Crpas-
JSIOUIMICS C BBIMIOJIHEHUEM IPAaKTH-
YeCKHX 3aJaHuH, MPeryCMOTPEHHBIX
IPOrpaMMOii, 3HAKOMBIX C OCHOBHOM
JUTEPATypOi, pEKOMEHIOBAaHHOM ITPO-
rpamMmmoil.  OleHKa  «yIOBJIETBOPH-
TEJIGHO» BBICTABISETCA O0YJaroIM-
csl, JOIMYCTUBIINM TOTPEIIHOCTH B OT-
BETE Ha DK3aMEHE W MPU BBIOJHECHUH
9K3aMEHAIIMOHHBIX 3aJaHuil, HO 00ma-
JAFOIIUM  HEOOXOJUMBIMU 3HAHUSIMH
JUIS UX YCTPaHEHHUS TOJ PYKOBOI-
CTBOM TIpenoaBaTest

HEY10BJICTBOPHUTEILHO

oOyyvaromuiics

1) He 3HaeT OCHOBHBIC 3aKOHBI (PH3H-
KH; OCHOBHbIC (DH3MUYECCKUE 3aKOHBI U
JPYTUe CBEACHHS, HEOOXOIMUMBIC IS
NPUMEHEHHsI B KOHKPETHOM 001acTH;
2) He yMeeT TPOBOIWUTH (PU3NUECKHI
IKCIIEPUMEHT, aHATM3UPOBATh PE3YIib-
TAaThl 3KCIEPUMEHTA C MPUBJICYCHUEM
METOJIOB MAaTeMaTHYeCKOH CTaTHUCTH-
KH{; TIPUMEHSTH (PU3MKO - MaTeMaTnye-
CKH€ METOABI Uil TMPOSKTHPOBAHUS
U3JIENUI ¥ TEXHOJIIOTHYECKHUX TIPOIIeC-
COB B MAIIMHOCTPOCHHU C TPUMEHE-
HHEM CTaHIAPTHBIX IMPOrPAMMHBIX
CPEICTB;

3) He BiIaJceT OCHOBHBIMH METOIAAMHU
TCOPETUYECKOTO U OIKCIICPUMEHTAIb-
HOTO HCCJICJOBaHUS (PU3UYECKHX SIB-
JIeHWH, HaBBIKAMH Pa3pabOTKU HOBBIX
U TPUMEHEHUs CTaHIAPTHBIX IIPO-
IpPaMMHBIX CpEICTB Ha 0a3e (u3MKO-
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MaTeMaTHYECKUX MOJEel B KOHKpET-
HOM IpeIMETHOM 001acTH.

3a4YTCHO

oOyuatroruiics

1) 3HaeT OCHOBHBIE 3aKOHBI (DU3UKH,
OCHOBHBIE (PM3NYECKHE 3aKOHBI U Y-
THE CBEJICHUS, HEOOXOIUMBIC IS
MIPUMEHEHHsI B KOHKPETHOW 001aCTH;
2) yMeeT MPOBOIUTh (PU3UICCKUN DKC-
NEPUMEHT, aHAJIM3UPOBATH Ppe3yJbTa-
TBl OKCIIEPUMEHTAa C MPHUBICUYCHUEM
METOZI0B MaTeMaTHYeCKOH CTaTHCTH-
K{; IPUMEHSATh (PU3UKO - MaTeMaTuye-
CKHME METOJABl sl MPOEKTUPOBAHHS
U3JICNTUI M TEXHOJOTHYECKHUX IPOIEeC-
COB B MAIIMHOCTPOCHUU C HpUMEHE-
HUEM CTaHJapPTHBIX POrPaMMHBIX
CpPEACTB;

3) BiazeceT OCHOBHBIMH METOIaMHU
TEOPETUYECKOTO M IKCIICPUMEHTAIb-
HOTO HCCIICIOBAaHUS (PU3UYECKUX SB-
JICHUH, HAaBBIKAMU pPa3pabOTKH HOBBIX
U TPUMEHEHUS CTaHAAPTHBIX TIPO-
IPaMMHBIX CPEJICTB Ha 0Oa3e (U3HKO-
MaTeMaTHYECKUX MOJIENIel B KOHKPET-
HOW TIPEJIMETHON 00JIACTH.

HE 3a4YTCHO

oOyuaroruiics

1) He 3HAeT OCHOBHBIC 3aKOHBI (PH3H-
K{; OCHOBHBIE (PM3MUECKUE 3aKOHBI U
JpyTUE CBEACHUS, HEOOXOAUMBIC IUIS
IpUMEHEHUs B KOHKPETHOM 00J1acTH;
2) HEe yMeeT MPOBOAUTH (PHU3MUYCCKUI
9KCHEPUMEHT, aHAJIU3UPOBATh PE3Yib-
TaThl SKCIIEPHUMEHTA C MPHUBIICUCHUEM
METO/I0B MaTeMaTHYeCKOW CTaTUCTH-
KH; IPUMEHATH (PU3MKO - MaTeMaTHye-
CKHE METOABI IS TMPOSKTUPOBAHHS
U3/ 1 TEXHOJIOIMUYECKHX IMpOoIec-
COB B MAIIMHOCTPOCHHUU C TpPUMEHe-
HHEM CTaHJapTHBIX IPOTPAMMHBIX
CpPEACTB;

3) He BlajgeeT OCHOBHBIMH METOJaMHU
TEOPETUYECKOTO M OIKCIIEPUMEHTAIb-
HOTO HCCIE0BaHUS (U3NYECKUX SIB-
JICHWH, HaBBIKAMH Pa3pabOTKU HOBBIX
W TPUMEHEHUS CTaHJApPTHBIX IPO-
IrpaMMHBIX CpeACTB Ha 0a3e (usuko-
MaTeMaTHYeCKUX MOjeel B KOHKPET-
HOI peAMEeTHOI 061acTH.

4. MeToauyecKue MaTepHaJibl, OINpeeJsiiOlHe MPoueIypPbl OLEHHMBAHUS 3HAHWIN,

yMeHHﬁ, HABBIKOB H OIIBITA J€ATCJIBHOCTH

Jucuunnmna «Pu3uKa» HampapieHa HAa O3HAKOMJIEHHE C (PyHJAaMEHTaTbHBIMU (PU3NUECKUMHU
3aKOHaMH, TEOPUSIMH, METO/IaMU KJIACCMYECKOW M COBpPEMEHHOM (PU3UKHU; HA MOJyuYE€HUE TEOPETU-
YEeCKUX 3HAHUN U MPAKTHUYECKUX HABBIKOB MCIOJIH30BAHUS (PU3NUYECKUX 3aKOHOB M SBICHHUMH, TPO-
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BEJICHUS DKCIICPUMEHTAJIBHBIX UCCIIEOBAHNM, O3HAKOMJICHHE C COBPEMEHHOM HAy4HOH ammapary-
PO M OLICHKU IOIPEIIHOCTY U3MEPEHHU I UX JaJIbHEHIIET0 UCIIOIb30BaHUs B IIPAKTUYECKOM Je-
ATEIBHOCTH.

N3yuenne JUCUUIUIMHBL (PU3UKH TTPETyCMATPUBACT:

— JIeKLUH,

— JnabopaTopHbIe pabOTHI,

— KOHTPOJBHYIO paboTy;

— CaMOCTOSITENIbHYIO paboTy 00yJaromuxcs;

— DK3aMEH,;

— 3auér.

B xonme ocoenus paznmena 1 «MexaHHMKa» CTYICHTHI JOJDKHBI YSICHUTH IPEICTaBICHUS 00
MHEepLHUAIbHON CUCTEME OTCYETa, O MaTepHaIbHON TOYKE, O Macce, CHJle, MeXaHU4ecKoil padore u
MEXaHUYECKON SHEPIUH, O3HAKOMUTHCS C IMOHATUSAMU: MEXAHUYECKOE ABUKECHUE, IIyTh, IIEpeMele-
HUE, PABHOMEPHOE ¥ HEPABHOMEPHOE JIBUJKEHUE, MTHOBEHHAsI CKOPOCTh, CPEHAS CKOPOCTb, YCKO-
peHue, UMIyJbce Tena, MomHocTs, KII/[ mpocTtoro Mmexanusma, aMIUIMTY1a, IIEPUOJ U 4acTOTa KO-
ne0GaHMii, mornepeyHsle U MPOJI0JIbHbIE BOJIHBI. MI3ydUTh 3aKOHBI: MEPBBINA, BTOPOH U TPETHH 3aKOHBI
Herorona, BceMUpHOro TAroTeHus, I'yka, COXpaHEeHUsI UMITYJIbCa TeJla, COXPAHEHUs MEXaHUYECKON
SHepruu. 3HaTh (GOPMyJIbl pacuyéra CHIIbI TSDKECTH, CUIIbl TPEHUS, PA0OThI CUJIbI, TOTEHIIMAIIBHON U
KHHETUYEeCKOW 3Hepruu tena, moruaocTH, KIT/I, mepruona konebanuii MaremaTudeckoro, Gpu3ude-
CKOT'0 U MPYKUHHOI'O MAasATHUKOB, JUIMHHBI BOJHBI. [lomyunts nmpencraBieHust 00 ycIOBUU paBHO-
BECHsI TEJI U PAaBHOBECHS pblyara, IPUHLUIIOM JIEHCTBHS TMAPABINYECKUX YCTPOUCTB. M3yunTh Xxa-
PaKTEpUCTUKU KosieOaHui 1 BoJIH. Ha KOHKpeTHBIX IpUMepax 00CyAUTh 3KOJIOIMUYECKUE TPOOIIeMbl
CBSI3aHHBIE C U3YYCHUEM MEXAHUKHU: CTPOUTEIBCTBO BBICOTHBIX COOPYKEHUH U CEHCMHUYECKasl He-
YCTOMYMBOCTh; MEXaHUYECKUE KOJICOAHUSI COOPY)KEHUI, KOHCTPYKIMHA U UX BIUSHHE Ha OKpYKa-
IOILYIO CPENY; BOJIHBI HAa IOBEPXHOCTH U B TBEPJOM TEJIE U JP.

B xone ocBoenus pasznena 2 MonekynaspHas (U3MKa U TEPMOJAMHAMMKA CTYIEHTBI JJOJKHBI
VSICHUTH TpEACTaBIeHUE 00 WIeaIbHOM rase, 3aKOHHBIX KOTOPBIM IOJYMHSETCS HJI€albHbIN ras,
MOJIYYUTh MPEACTABICHUSA O TEPMOJAMHAMUYECKOM U CTATHUCTUYECKOM METOJAX HCCICIOBAHMIMA,
3HaTh OCHOBHBIE MOJOXKEHHS MOJIEKYISIPHO KHHETUYECKON TEOPUH, 3aKOHBI TEPMOIMHAMUKH.

B xone ocBoenus pazaena 3 «IeKTpOMarHeTH3M» CTYIEHTHI JJOJDKHBI YICHUTh OCHOBHBIE Xa-
PAKTEPUCTHKHU DJIEKTPOCTATUYECKOTO IOJSA: DJIEKTPUUYECKHUM 3apsJ]l, HANPSKEHHOCTb, MOTCHIUAI,
B3alIMOCBS3b HANPSHKEHHOCTH U MOTEHIMANA, 3aKoH KysioHa B3aMMOZeicTBHE TOUEUHBIX 3aps0B,
TeopeMy ['aycca. 3aKOHBI MOCTOSHHOTO JIEKTPUYECKOTO TOKA. XapaKTePUCTUKU MAarHUTHOTO TOJI,
B3aUMOJICHCTBUE NPOBOJAHUKOB C TOKOM, JACHCTBUE MAarHUTHOIO IIOJIS HA IPOBOJHUKHU C TOKOM U
ANEKTPUYECKUE 3apsibl. SIBIEHUE IIEKTPOMAarHUTHOM UHAYKIIMH, SIBJICHUE CAMOWHTYKIIUH.

ITpu ocBoenuu paznena 4 «ONTHKa» CTYACHTHI OJYYUTh MPEACTABIECHUS O BOJTHOBBIX M KBaH-
TOBBIX CBOWCTBax M3JIydeHHUs, TunoTese [laHka o KBAHTOBaHUU 3HEPIUH, sIBIEHUU (HoTOdPdekTa,
sapdexta KomnToHa, poToHaX, BOJTHOBBIX CBOMCTBAX MUKPOYACTHII, KOPITYCKYJISIPHO BOJIHOBOM Y-
anu3Me MUKpodactull. BonHax ne bpons.

B xone ocBoenus pasnena 5 «Pusuka aToma, aTOMHOTO Si7[pa M JIEMEHTAPHBIX YacTUI» CTY-
JIEHTBI JOJDKHBI TIOJYYUTh 3HAHMUS O 3aKOHOMEPHOCTSX B CIEKTpPE aroma Bojopoxaa. PaccMoTpeTs
Teoputo aroma Bogopoaa H. bopa, noctynatsl bopa. 3nauenue reopun bopa. Ilonyunts npeacras-
JeHre 00 HeOObIYHBIX CBOMCTBAX MUKPOUYACTHI] B KBAHTOBOM MEXaHMKE, pa3Mepax aTOMHOTO s/pa,
€ro CTPOEHHUH, COCTaBE, O XAPAKTEPUCTHKAX AaTOMHOIO f1pa, SJAEpHBIX cHUiaX, Aedexkre macc u
SHEepruM cBs3M sanpa. [lomyuuTs npeacraBieHre 00 SBICHUM PaJlOaKTUBHOCTH, €CTECTBEHHOU U
UCKYCCTBEHHOHM paJIMOaKTUBHOCTH, 3aKOHE PaJIMOAKTUBHOTO pacnaja, o-, f3 -, y- U3Iy4YeHHH.

HeoOxonumo oBnazieTh HaBbIKAMHM M YMEHUSMM IPUMEHEHHUS IMOJYyYeHHBIX 3HaHUM i ¢op-
MHUPOBaHUU COBPEMEHHOTO (PU3NUYECKOTO MBILIUICHHUS Yy OOYUYaIOIIMXCs; CO3/IaHUsI OCHOB TEOPETH-
YECKOW MOATOTOBKH B 00siacTh (PM3MKH, MO3BOJSIONIEH B OyaylleM OpUEHTHPOBATHCS B MOTOKE
HAY4YHOH M TeXHUUYECKOW nH(popManuu, o0ecreynBaoneil M BO3MOXKHOCTb HCHOIb30BaHUs (HU3H-
YEeCKHMX 3aKOHOB B IIpoliecce uX paboTsl; HOpMUPOBAHHE NTPABUILHOIO TOHUMAHUS I'PaHMIL] IPUMe-
HUMOCTH (PU3NYECKUX MOHATUH, 3aKOHOB, TEOPUH M YMEHHUS OLCHMBATH CTEIEHb JOCTOBEPHOCTU
PE3yJIbTAaTOB, MOJIyYEHHBIX C IIOMOIIBIO KCIIEPUMEHTA U TEOPETUIECKUX METOJOB HCCIIEAOBAHNU.

[ToaroToBka K 3a4éTy 3aKJIIOYAETCS B U3YUYEHUH M TIIATEIBHON MpopaboTKe yuyeOHOro MaTepu-
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aJla TUCLIMIIJIMHBI ¢ YY€TOM KOHCIIEKTOB JIEKIIUH, yYEOHUKOB CITPYNIIMPOBAHHOM B BUJE KOHTPOJIb-
HBIX BOIPOCOB JJs 3auéta. Bormpocsl 3a4éra, KOTOpbIE OCTAIOTCS HEYCBOCHHBIMM, HEOOXOIUMO
BBISICHUTh Ha KOHCYJbTallMi. OCHOBHBIE (POPMYJIBI U 3aKOHBI HEOOXOIUMO 3ayYUTh HAaU3YyCTh.

[Tpy MOATOTOBKE K 3a4€Ty PEKOMEHyeTCsl BHUMATEIbHO NMPOYUTATh U YSICHUTH CYTh TpeOoBa-
HUI KOHKPETHOI'O 3K3aMEHALlMOHHOI'O BONpOCca. B oTaenpHONM TeTpaayu Ha KayKAbld 3K3aMEHAMOH-
HBI BOIIPOC CJENYET COCTaBUTh KPAaTKUil IUIaH OTBETA B JIOTMYECKOM I1OCIIEOBATEIBHOCTU U C
¢bukcanyeil HeOOXOIUMOI0 WJUIIOCTPATUBHOIO MaTepuana (IIpUMEpbl, PUCYHKH, CXEMBbI, LIU(PBI).
Bonpocs! nmporpaMmbl, KOTOPbIE OCTAIOTCS HEICHBIMU, HEOOXOJMMO HAIMMCATh HA MOJIAX KOHCIEKTa,
YTOOBI BBIACHUTbh HAa KOHCYJbTAlMK. OCHOBHBIE MOJIOKEHUS TEMBbI (TIpaBuJIa, 3aKOHBI, ONPEAEICHUsS
H JIp.) TIOCJIe TIIyOOKOTO OCO3HAHUE UX CYTH CIIEIYyeT 3ay4HTh, IOBTOPSS HECKOJIBKO Pas.

[Tpy moAroTOBKE K IK3aMEHY PEKOMEHAYETCs BHUMATENIbHO IPOYUTATh U YACHUTH CYTh Tpebo-
BAaHMM KOHKPETHOI'O 9K3aMEHALIMOHHOIO BOIPOCa. B OTAEIbHON TeTpaau Ha KaXAblid dK3aMeHalu-
OHHBIN BOIPOC CIEAYET COCTABUTh KPATKUM IUIAH OTBETA B JIOTMYECKOW ITOCIIENOBATEIBHOCTH H C
¢dukcanmelr HeOOXOIUMOr0 HIUTIOCTPATUBHOTO MarepHajia (IpUMEpbI, PUCYHKH, CXEMBI, IH(PHI).
Bomnpockl mporpammbl, KOTOpbIE OCTAIOTCS HEICHBIMU, HEOOXOAMMO HAIIUCATh Ha MOJISX KOHCIIEKTA,
YTOOBI BBIICHUTH HA KOHCYJIbTallMK. OCHOBHBIE TIOJIOKEHUS TEMBI (IIpaBUIIa, 3aKOHBI, ONPEIEICHUS
U JIp.) IOCJIe TIyOOKOTr0 OCO3HAHUE UX CYTH CIEIYyeT 3ayUHTh, IOBTOPSS HECKOIBKO Pa3.

Boinonnenue 1abopaTopHbIX padOT MOMOTAET JIy4Ille MOHATh CYTh U3y4aeMbIX TEOPETUYECKUX
SBJICHUH U MPOLIECCOB, a TAK)KE HAa MPAKTUKE MO3HAKOMUTHCA ¢ PU3NUECKUMHU IPUOOpaMU U METO-
VKON (PM3MYECKHX M3MEPEHH, YTO 00eCIeYrBaeT OCO3HAHHOE M MPOYHOE YCBOCHUE M3y4aeMbIX
OCHOB JMCLMIIJIUHBIL.

[Tpy mOAroTOBKE K KOHTPOJIBHOW pabOTe MPOMCXOAUT 3aKPEIUIEHUE HABBIKOB CaMOCTOSTENb-
HOW paboThl, CIOCOOHOCTH UCIOJIb30BaTh MOJIyYE€HHbIE TEOPETUUECKUE 3HAHUS NPH PELICHUU pa3-
JMYHBIX (PU3HYECKHX 3a/1a4.

CamocrosTenbHy0 padoTy HE00X0AUMO HauMHATh C IPOPAOOTKM KOHCIEKTA JICKLUH, JeKI1i
Jiesias B HEM COOTBETCTBYIOIIME 3allCH U3 OCHOBHOM U JTOTIOJHUTEIBHON JIMTEPATYPHI, a TAKKE pe-
KOMEH/1yEMBIX PecypcoB U HH(POPMALIIOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu «VHTepHeT». CamocTo-
areiabHast paboTa co31aéT ycoBus uist GOPMUPOBAHUS y 00YUAIOIINXCS TOTOBHOCTh U YMEHHMSI UC-
MOJIb30BaTh PA3JIMYHbIE CPECTBA HH(POPMALIUH C LENbIO TOUCKA HEOOX0IUMOTO 3HAHUS.

B nponecce koHCYnbTallMK C MPENoaBaTeaeM HEOOXOJUMO BBISCHATH BOIPOCHI, BbI3BABIINE
TPYAHOCTHU IIPU CaMOCTOSATENbHOM paboTe WM HEOCTATOYHO YCBOCHHBIE HA JIEKIIMOHHBIX, TPAKTH-
YECKUX U Ja00paTOPHBIX 3aHATUSX.

PaGota ¢ nureparypoil siBiseTCs BaKHEHIIMM 3JIEMEHTOM B IOJIyY€HHHM 3HAaHUN MO JAUCLHU-
wnHe. [Ipexne Bcero, HEOOXOAMMO BOCHOJIb30BAaThCSl CIMCKOM PEKOMEHIYEMOMW IO JTaHHOM nuc-
LUIUIMHE JTUTEPATypol. [ononHuTEnbHBIE CBEAEHNUS IO U3yYaeMbIM TEMaM MOXXHO HalTH B IIEPHO-
nuyeckoit neuatu u MIHTEpHETE.

[TpenycMoTpeHo npoBeieHNe ayAUTOPHBIX 3aHATHH (B BUIE JEKIHM, MPaKTUYECKUX U Jabopa-
TOPHBIX 3aHATHUN) B COYETAHUU C BHEAYIUTOPHON pabOTOM.
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IIpunoxenue 2

AHHOTALIUS
paﬁoqeﬁ nporpaMmbl IUCHHUIIJIUHBI
®U3UKA (OBLLAS)

1. Iean u 3a7a9u AU CIUILINHBI

Lenbto u3yyeHUs NUCUUIUIMHBI ABIISETCS: CO3/JaHue 0a3bl Aisl u3ydeHus obuenpodeccro-
HAJIBHBIX U CIIEUUAIBHBIX TUCHUIUIMH, (POPMHUPOBAHUS LIETOCTHOTO MPEICTABICHUS O (PU3MUECKUX
3aKOHAX OKPY’KAIOIIEro MUpPA B UX €IMHCTBE U B3aUMOCBS3H, 3HAKOMCTBO C HAYYHBIMH METOJAaMHU
NO3HaHUs, (OPMUPOBAHUE Y CTYJCHTOB MOAJIUHHO HAYYHOTO MHUPOBO33PEHUS, IPUMEHEHHUE T10JI0-
KEHU QyHIaMeHTanbHOW (DU3MKK NpU CO3AAHUM U Peaju3allid HOBBIX TEXHOJOTHH B 00JacTh
IIPOMBIIIIEHHON TEIJIO3HEPTETUKH.

3amgayeil U3ydeHUS TUCIUIUINHBI SBIISICTCS:
— Hay4HTh OaKaJaBpOB OTOUPATh BEICOKOA()(DEKTUBHBIC BUIBI TEXHOJIOTHH;
— YMETb Ipe/IBUACTH HCIOIb30BaHUE HOBBIX JOCTH)KEHHH B 00J1acTH (pr3nKy.

2. CTpyKTypa THCHHUILINHBI

2.1 PacnpeﬂeneHHe TPYAOCMKOCTH I10 OTACIBHBIM BUJIaM yqe6H0171 pa6OTLI, BKJIIO4as CaMOCTO-

ATeIbHYI0 paboTty: neknuu — 88 vac, maboparopHeie paboTel — 53 yac, caMoCTOsTeNbHAS PaboTa —
93 uac.
OO01mast TpyA0eMKOCTh JUCIUIIINHBI COCTaBIseT 324 yaca, 9 3a4eTHBIX ¢IMHHIL.

2.2 OCHOBHBIC pa3/ieJibl JUCIUILINHBI:

1 — MexaHuka

2 — MonekynspHas GU3NKa U TSPMOTHHAMUKA

3 — DneKTpoMarHeTu3mM

4 — Onruka

5 — ®wusmka aTromMa, aTOMHOTO Spa U JIEMEHTAPHBIX YaCTHII.

3. [Inanupyemble pe3yjbTaThl 00yUeHHs (MepeyeHb KOMMETEeHIHI)
[Ipouiecc n3yueHus: AUCHUILTUHBI HATIPaBlieH Ha (OPMHUPOBAHUE CIEAYIOIIUX KOMITETEHITHI:

OK-7: criocoOHOCTh K CAaMOOPTaHU3aIMU U CaMO00Pa30BaHUIO;

OIIK-2: cnocoOHOCTh JIEMOHCTPHPOBATH 0a30BbI€ 3HAHUSA B OOJACTH €CTECTBEHHOHAYYHBIX
JUCHOUIINIMH, TOTOBHOCTH BBIABJIATH C€CTCCTBCHHOHAYYHYIO CYHIHOCTH HpO6J’I€M, BO3HUKAKOIIUX B
xoJie MpodeCCHOHATBHON AEITeTbHOCTH; TPUMEHSTD U UX pa3pelleHus: OCHOBHBIC 3aKOHBI eCTe-
CTBO3HAHUA, METOAbI MAaTEMATUUYCCKOI'0 aHaJIM3a U MOJCIHUPOBAHHA, TCOPETHUICCKOIO0 U IKCIICPH-
MEHTAJILHOTO UCCIIEJIOBAHMUS.

4. Bug l'IpOMC)KyTO‘-lHOﬁ aTTeCTallMH. DK3aMCH, 3a4CT, DK3aMCH
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Ipunoxenue 3

IIpomoxon 0 0ononnenusX u usMeHeHuAX 6 padoueil npozpamme
na 20 __ -20 _ yuebuwlit 200

1. B paGouyto nporpammy o AUCHUIUIMHE BHOCSATCS CIEAYIOUIUE TOTOTHEHHUS:

2. B pabGouyto nmporpaMmy o AUCUUIIIMHE BHOCATCS CIEAYIOIUE U3MEHEHUS:

ITporokon 3acenanus kapeaps Ne OT«__ » 20 r.,

(paspabomuux)

3aBenyromnuii kageapoit

(noonucs) (®.1.0.)
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Ipunoxenne 4

®OHJA OMEHOYHbLIX CPEACTB AJA TEKYIIEI'O
KOHTPOJIA YCIEBAEMOCTH 11O JIUCHUIIJIMHE

1. Onucanue GpoHIa OLIEHOYHBIX CPEACTB (MACHOPT)

Ne
oM DJIeMeHT ®OC
ne- Paznen Tema
Ten- KOMIIeTeHIUH
M
OK-7 | coco6HOCTh K ca- | 1. Mexanuka | 1.1. BBenenue. Kunemaruka mocrty- 1xkp
MOOpPTaHM3alud U NaTeJbHOrO M BpalaTeIbHOTO BU-
caMo00pa30BaHMIO KEHUS
1.2.]lunamMuka mMaTepuanbHON TOYKHU. 1xp
OIIK- | cnmoco6HOCTH  Je- 3axonbl HeroTOHA JIP 1
2 | MOHCTPHPOBATE 1.3.Cusibl B MEXaHUKE U MX KIACCH- 1 xp
0a30Bble 3HaHMS B bukars 1P 3 10
obnactu ecTe- :
CTBCHHOHAYMHEIX 1.4. 3akonsl coxpanenus. Kunernue- 1xp
O —— ro- cKasi 3Heprus, paboTa, MOIIHOCTb JP2:5
TOBHOCTD BBISIBIISITH 1.5. IloTeHumanbHas SHEPTUs. 3aKOH 1 kp
€CTECTBEHHOHAYY- COXpaHEHHsI TOJIHOW MEXaHHUYeCKOH JIP 11
HYIO CYIHOCTh SHCPTHH.
npoGieM,  BO3HH- 1.6. J/luHaMuKa BpamaTeIbHOTO JIBH- 1xkp
KAIOMUX B XOJE KEeHUs. TBepioro Tena. MomeHT cu- | JIp 7: 8: JIP
npodecCuoHaIb- JIbl, MOMEHT HHCPIINHN 9; 12
HOM JIeATENBHOCTH; 1.7. OcCHOBHON 3aKOH JAMHAMUKH 1 kp
OPpUMEHATH A UX BpaIIaTCIbHOTO ABHMKCHUS JIP 4: 6.
paspereHmst - oc- 1.8. KwunHemartnka TrapMOHHUYECKHX 1xkp
HOBHBIE  3aKOHBI Kone6anuii
CCTECTBO3HAHNA, 1.9. CrnoxeHne rapMOHUYECKHX KO- 1xkp
METO/bl MaTeMaTH- I —— TP 13
YeCKOTO aHalm3a U
MOJIETHPOBAHN, 1.10. I[I:IHaMI/IKa TFapMOHMUYECKHUX KO- l1xp
TEOPETHYECKOr0 | JIeDaHM. JIP 14 17
SKCIIEPHMEHTAIb- 1.11. 3aryxatone U BBIHY>KIEHHBIE 1xkp
HOTO  HCCIIeIOBa- MeXaHU4ecKue KoebaHus JIP 18
HUS. 1.12. BosHbI B yIIpyrux cpeaax 1 xp, JIP 19
2. Moneky- 2.1. TepMomuHamHuyecKas CHCTEMA. 1xp
aspHast Gu- | Mojenp WAeanbHOTO rasa U €ro
3WKa U Tep- | ypaBHEHHE COCTOSHUSI.
moauHaMuka | 2.2. OcHoBHoe ypaBHeHue MKT une- 1xp
QIBHOTO Ta3a JIP 20
2.3. DneMeHThI KJIaCCUYECKOM CTaTh- 1xp
CTHKH: pacrpeneneHue Makcsea, JIP 21
bonpimana.
2.4. ®usnyeckas KMHETUKA. SBICHUS 1xp
IICpeHOCa JIP 22 — 25
2.5. IlepBblil 3aKOH TEPMOAMHAMMKHU 1xp
U €ro MPUMEHEHHE K U30MPOLIECCAM. JIP 26
2.6. MKT TerioeMKoCTH UIealIbHOIo 1xkp
rasa JIP 26
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2.7. KpyroBo#i mporecc. DHTpOMIus. 1xkp
Bropoii  3aKkoH = TEPMOJMHAMMKM. JIP 27
[uxn Kapno u ero KI1J]
2.8. PeanpHble ra3pl. YpaBHEHUE 1xkp
Ban-nep-Baanbsca
3. Dnekrpo- | 3.1. DimekTpuueckoe 1mojie B BAKyyMe. 2 Kp
MarHeTu3m 3akoH Kynona. HanpskeHHOCTh Kak JIP 28
CHJIOBAsI XapaKTEPUCTHKA M10JIs
3.2. Teopema I'aycca nust snextpo- 2 Kp
CTaTUYECKOI'0 MOJIsI B BAKYyMe
3.3. IloreHuman 3I€KTPUUYECKOTO IO- 2 Kp
1s1. Pabora cuit 351eKTpocTaTH4ecKoro JIP 28
OJIsl.
3.4. DnekTtpuueckoe Ioje B Belle- 2 Kp
CTBE: JMBJIEKTPUKHU B 3JIEKTPUUECKOM
noJje
3.5. DrexTpuyeckoe Iojie B Belle- 2 Kp
CTBE: IIPOBOJIHUKU B 3JIEKTPHUECKOM JIP 29
1oJie
3.6. DHeprus 3apsKEHHBIX IPOBOJI- 2 Kp
HUKOB M KOHJIEHCATOPOB. OHEPrus
AJIEKTPUYECKOI0 HOJISL.
3.7. TloCTOSIHHBIM  2JIEKTPUYSCKHI 2 Kp
ToK. 3akoH Oma. [IpaBuna Kupxroda. JIP 30
PaboTa 1 MOITHOCTH TOKa
3.8. Kinaccuueckast 271€KTpOHHAs TEO- 2 Kp
pHS DIIEKTPOIIPOBOJHOCTH METAIIOB JIP 31
3.9. DnekTpuuecKuil TOK B KHJIKO- 2 Kp
CTSX, Ta3ax U II1a3me JIP 32
3.10. [TocTrostHHOE MarHUTHOE TOJIE B 2 Kp
BaKyyMe. 3aKoH buo-Casapa- | jip 3335
Jlanmaca. Cuna Ammnepa u cuna Jlo-
peHIa
3.11. MaruutHbli mOTOK. PaboTta 2 Xp
IPOBOJHUKA C TOKOM B MarHMUTHOM JIP 36
noJie. 3aKOH nosiHoro Toka. KoHryp ¢
TOKOM B MarHUTHOM I10J1€
3.12. MarauutHoe MoJyie B BEUIECTBE. 2 Kp
HamarnnueHHOCTh BemiecTBa. Buiel JIP 37
MarHeTHKOB U UX CBOMCTBA
3.13. DnexTpoMarHUTHas WHIYKLUS, 2 kp
CaMOMHTyKIUS, WHIYKTHBHOCTbD, JIP 36
B3aMMHasi UHIYKIUS
3.14. B3aumHble NpPEBpALLEHUS AJIEK- 2 Kp
TPUUYECKMX ¥ MAaTHUTHBIX MTOJICH
3.15. DnexTpuyeckue KonedbaHus 2kp
JIP 37
4. OnTuka 4.1. DneKTpOMarHuTHbIE BOJIHBI 3 Kp
JIP 38; 39
4.2. DneMeHThl TeOMETPUUECKOU OIl- 3 Kp
TUKU
4.3. CgeroBas BonHa. WHTepdepeH- 3 Kp
U] CBETOBBIX BOJIH JIP 40 — 42
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4.4. Tudpakuus csera. Judpaxuus 3 Kp
®penens u Gpaynrodpepa JIP 43 — 45
4.5. Tonspuzanus cera. 3akoH Ma- 3 Kp
moca. 3akoH bproctepa JIP 46
4.6. BzaumopeiicTBrue cBeTa C Bellle- 3 Kp
ctBoM. Jlucniepcus cBeta JIP 47 — 48
4.7. TennoBoe M3IyYEeHUE U €ro OC- 3 Kp
HOBHBIC XapPaKTEPUCTHKH. 3aKOHBI
TEIJIOBOTO U3ITyYCHHS
4.8. ®otordpdext. Buast dotord- 3 Kp
¢dekra. 3akoHbI BHENIHETO (HOTOI(h-
dexTa
4.9. DHepruss ¥ wuMIyiabc (oToHa. 3 Kp
Dddext Komnrona JIP 49
5. ®usuka 5.1. SAnepnas monens aroma. Teopus 3 Kp
aToMa, aToM- | bopa Boopo10noo0HOro aroma. JIP 50— 51
HOro sAApau | 52, I'mnore3a ae bpoitnsa. BoiaHnoBbie 3 Kp
JJIEMEHTap- CBOMCTBA BEIIECTBA
HBIX 9aCTHIl | 53 Vpapuenue lllpenunrepa. Ksan- 3 kp
TOBaHUE DJHEPTMH W MOMCHTa HM-
myJbca
5.4. AtoM BomOpoAa B KBaHTOBOM 3 Kp
Mexanuke. [lepuonnueckas cuctema JIP 50
2JIEMEHTOB MeHieneena.
5.5. CoctaB U XapaKTEpUCTUKU 3 Kp
aTOMHOTO si/ipa. SlnepHble cuiibl U UX | JIP 52 — 53
CBOMCTBA. PaoaKkTHBHOCTH
5.6. Snepuwie peakmuu. J[lenenue 3 kp
anep. SlnepHsiii peakTop.
5.7. TepmosiiepHbIe peakIuu CHHTE3a 3 kp
— OCHOBHOM MCTOYHHUK SHEPTUU 3BE3]1
5.8. ®usmnueckas kapTuHa mupa. Bu- 3 Kp
Il B3aMMOJICHCTBUS M KIIACCHI dIie-
MEHTApPHBIX YaCTHUII

9K3. OWJIETHI

2. OnucaHue nmokasarteJjiei u KPUTEPHUEB OLICHUBAHUSA KOMIIeTeHLMii

Iloka3zaTenn Ouenka Kpurepun

3HATH: oOyyaromuics

OK-7 1) 3HaeT OCHOBHbIE 3aKOHbBI (U3HKH;
- OCHOBHBIE 3aKOHBI (PU3HKH, OCHOBHBIE (PM3NYECKHE 3aKOHBI U JpY-
OIIK-2 THe€ CBEJCHHUA, HEOOXOIUMBIE IS
- OCHOBHBIE (pU3UUECKUE 3a- MpUMEHEHHsI B KOHKPETHOW 001aCTH;
KOHBI U APyrue CBECHUS, He- 2) ymMeeT NpoBOIUTH (PU3MUECKUI dKC-
00XO0AUMBIE 111 IPUMEHEHUS SN0 NIEPUMEHT, aHAJIU3UpPOBaTh pPE3YJIbTa-

B KOHKPETHOU 00J1acTH;
yMeThb:

OK-7

- TPOBOAUTH  (UIUUECKUI
9KCTIIEPUMEHT, aHAIN3UPOBAThH
pe3ybTaThl AKCIEPUMEHTA C
NPUBJICYECHNEM METOJIOB Ma-

Thl DKCHEPUMEHTa C MpPUBJICYCHUEM
METOJIOB MaTeMaTUYECKON CTaTUCTH-
KH; IPUMEHATh (PU3UKO - MaTeMaTHye-
CKH€ METOABl Ul NPOEKTUPOBAHUSA
W3JEIUH M TEXHOJIOTMYECKUX IPOLEC-
COB B MAaIIMHOCTPOEHUHU C IpPUMEHE-
HUEM CTaHJAPTHBIX IPOrPaMMHBIX
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TEeMAaTHYECKOI CTaTUCTHUKU,
OIIK-2

- MIPUMEHSATH (busuko-
MaTeMaTUYeCKHe METO/bI JJIst
IIPOCKTUPOBAHUS W3JEIUN U
TEXHOJIOTHYECKUX IMPOLIECCOB
C MIPUMEHEHUEM CTaHJIaPTHBIX
MPOTPaMMHBIX CPE/ICTB;
BJIA/I€Th:

OK-7

- OCHOBHBIMH METOJIaMH T€O-
PETUYECKOTO U IKCIIEPUMEH-
TaJbHOIO UCCIIEeOBaHUS (PU-
3UYCECKUX SIBJICHMIA

OIIK-2

- HaBBIKAMU pa3pabOTKU HO-
BbIX W TPUMEHEHUS CTaH-
JApPTHBIX MIPOTrpaMMHBIX
cpenctB Ha 0Oasze (usmko-
MaTeMaTUYECKUX MOJEIIE B
KOHKPETHOW MPEeIMETHON 00-
JIACTH.

CPEICTB;
3) BuageeT OCHOBHBIMH METOJaMH
TEOPETUYECKOT0 U HKCIEePUMEHTaJb-
HOTO HCCIEOBaHUS (U3NYECKUX SIB-
JICHUM, HaBbIKAMU pa3pabOTKU HOBBIX
U TPUMEHEHUS CTaHAAPTHBIX TIPO-
IPaMMHBIX CpPEICTB Ha 0asze (U3UKO-
MaTEeMaTHYECKUX MOJIEe B KOHKpET-
HOM MpeIMeTHOH 00J1acTH.

HE 32a4YTCHO

oOyyJaronuiics

1) He 3HAaET OCHOBHBIC 3aKOHBI (HU3H-
K{; OCHOBHBIC (DPHU3MYECKHE 3aKOHBI U
Jpyrue CBEACHUS, HEOOXOAUMBIC JUIS
IPUMEHEHHS B KOHKPETHOH 001acTH;
2) HE yMeeT NIPOBOAUTH (PHU3MUYCCKUI
9KCIIEPUMEHT, aHAIN3UPOBATh PE3yiIb-
TaThl SKCIIEPHMEHTA C MPHUBIICUYCHUEM
METOJIOB MaTeMaTU4eCKOW CTaTHCTH-
K{; IPUMEHATh (PU3MUKO - MaTeMaTH4e-
CKHE METOJABl ISl MPOSKTUPOBAHHS
U31EIUH U TEXHOJIIOTHYECKHUX IPOLEC-
COB B MAIIMHOCTPOCHHUU C HpPUMEHE-
HHEM CTaHJapTHBIX IPOTPAMMHBIX
CpPEACTB;

3) He BiaeeT OCHOBHBIMH METOJAMHU
TEOPETUYECKOTO M OIKCIIEPUMEHTAIb-
HOTO HCCIIEOBaHUS (U3UUECKHUX SIB-
JICHWH, HaBBIKAMH Pa3pabOTKU HOBBIX
U TPUMEHEHUS CTaHAApPTHBIX Ipo-
IrpaMMHBIX CpeACTB Ha 0Oa3e (usuko-
MaTeMaTHYeCKUX MoJiesiell B KOHKpET-
HOM npeaAMEeTHOI 00J1acTH.
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[Iporpamma cocTaBieHa B COOTBETCTBUH C (heaepa’bHBIM IOCYIapCTBEHHBIM 00pa30BaTEelIb-
HBIM CTaHJApTOM BhICIIETO 00pa3zoBaHu 1o HampasieHuto noaroroBku 13.03.01 Ternosnepreruka
u TeruiotexHuka ot «01y» oxTsopst 2015 . Ne 1081

A5 Haoopa 2017 roaa u yue6usm wianom ®I'BOY BO «bpl'V» mis ounoit ¢popmsl o0yde-
Hus ot «06» maprta 2017 r. Ne 125, 3a0unoii ¢popmbl 00yueHus ot «06» mapta 2017 r. Ne 125, s
3a04HOM (hopMeI (yckopeHHOe o0ydenue) oT «04» anpens 2017 r. Ne 203.

IIporpammy cocraBuiI:

Maxpo U.T'., k.d.-M.H., TOLIEHT

Pabouas nmporpamma paccMoTpeHa U yTBepxkAeHa Ha 3aceaanuu kadeapst Mud

OT « » 20 I., IPOTOKOJ Ne

H.o. 3aBenyromero kadenpoit Mud Mensenesa O.U.
COT'JIACOBAHO:

3aBenyroluii Beimyckatoniei kadenpoit [1TD Denses A A.
Hupexrop OubmmoTexn Cotnuk T.D.

Pabouas nporpamma oj00peHa METOIUYECKOM KOMHUCCHEN €CTECTBEHHOHAYYHOTO (haKkyIbTeTa

OT « » 20 r., NpoTokon Ne

[Tpencenarens meroauueckoit komuccun EH dakynprera Bapnansa M.A.
COI''TACOBAHO:

HauanpHuk

y4e0HO-METOINYECKOTO YIIPABIICHUS Hexesen I'.I1.

Peructpanmonssiii Ne
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