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1. IEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHMUAI 110
AACHUIIJIMHE, COOTHECEHHBIX C INIAHUPYEMBIMH PE3YJIbTATAMHA
OCBOEHMHSA OBPA3OBATEJIBHOMU ITPOI'PAMMBbI

Buj nesTeabHOCTH BBIIIYCKHHUKA
I[I/ICHI/IHJ'II/IHa OXBAaTbIBACT Kpyr

BOITPOCOB,

OTHOCAIIINXCA K IIPOU3BOJACTBCHHO-

TCXHOJIOTUYCCKOMY BUAY HpO(I)CCCHOHEU]LHOfI ACATCIIBHOCTU BBIITYCKHHUKA B COOTBETCTBUH C KOM-
NETCHUUAMMA U BUAAMU ACATCIBbHOCTHU, YKa3aHHBIMU B y‘le6HOM IIJ1aHC.

eas AUCHUIIIHHBI

Coznanue 6a3pl 1l U3ydeHus: o0menpodecCuoHaIbHbIX U CHEIHATbHBIX AUCHUILINH, Qop-
MHUPOBAHUS IEJIOCTHOTO MPEACTABICHUS 0 (PU3UUECKUX 3aKOHAX OKPYKAIOIIETO MUPA B UX €IUH-
CTBE€ U B3aUMOCBSI3H, 3HAKOMCTBO C HAYYHBIMU METOJaMU NIO3HAHUS.

DopMHUPOBAHUE Y CTYACHTOB MOMJIMHHO HAYYHOT'O MUPOBO33PEHUS, IPUMEHEHHE MOJI0KEHUN
byHIaMeHTalIbHON (PU3UKHU A7 YCHEIIHOTO PEIIeHUs TEXHOJIOTHYECKUX MPoOIieM JIeco3aroToBH-
TENBHBIX U JIepeBoIepepadaThIBAIONINX TPOU3BOJICTB.

33[[3‘11/[ AUCHHUIIINHbI

— MOJIy4YEHHUE CTYIEHTaMHU JI0CTaTOYHO LIMPOKON TEOPETHUECKON MOATOTOBKU B 00s1acTH QuU-
3UKH, I03BOJISIOLIEN OPUEHTUPOBATHCA B TIOTOKE HAYYHOU U TEXHUUYECKON HHpOpMaLny;

— YCBOEHHE OCHOBHBIX (PU3MUYECKUX SIBJICHUH U 3aKOHOB (PM3UKHU, METOJOB (PU3NUYECKOTO HC-
CJIeIOBaHMsI, SABJIAIOIKXCS 0a30i IpU JaJibHEHIIEM PEIIEHUH TPOU3BOICTBEHHBIX 3a/1a4;

— (hopMupoBaHHE NMPaBUILHOTO MOHUMAHUS TPAHUL] IPUMEHUMOCTH Pa3IMYHbIX (HU3UUIECKUX
IIOHATUH, 3a4KOHOB, TEOPUI U YMEHHUSI OLICHUBATh CTEIIEHb JJOCTOBEPHOCTH PE3YJIBTATOB, ITOJIYyYECH-
HBIX C [IOMOILBIO SKCIIEPUMEHTAIBHBIX METOIOB UCCIIE0OBAHUS.

KCHCPHBIX HW  OKOHOMMHYC-
CKUX) ISl MACHTU(UKALINH,
dbopMynupoBaHUS U pellle-
HHUA TCXHOJOTMYCCKHUX IIPO-
05leM I1ec03aroTOBUTENBHBIX
u  jAepeBoriepepabaThiBaro-
IIUX TTPOU3BOJICTB

Kon Conepxanue IIepeyenb NIAaHUPYEMBIX Pe3yJIbTATOB
KOMIIeTEeHIIUH KOMIIEeTeHIIH U 00yuyeHusi 0 TUCHUILINHE
1 2 3
OIlK-2 CIIOCOOHOCTH MIPUMEHSTH | 3HATD:
cucteMy (pyHIaMEHTAJIbHBIX | - OCHOBHBIE (DU3MYECKHE SIBICHUS U OCHOBHbBIC
3HaHUN  (MaTeMaTUYECKHUX, | 3aKOHBI (DM3UKU, TPAHHUIBI UX MPUMEHUMOCTH;
€CTECTBEHHOHAYYHBIX, HH- | OCHOBHBIC ()M3MUECKUE BEIMYUHBI U (PU3UUYECKUE

KOHCTAHTBHI, UX OIPECIICHUE, CMBICT U €IUHUIIBI
UX U3MEPEHUs; 3aKOHbl U TEOPUH KIAaCCHUYECKOU
U COBpEMEHHON (U3UKY;

yMeTh:

- BBIJCNATH KOHKPETHOE (PU3UYECKOe COAepiKa-
HUE B MPUKIAHBIX 3a/ladax OyayIieu JesiTenb-
HOCTH,

BJIA/IETh:

- METOJaMH MaTeMaTHYeCKOro onucaHus (pusu-
YECKHUX SIBJICHUH M TPOLIECCOB, OMPEIEISIONINX
NPUHIMIBL pa0bOThl PA3IUYHBIX TEXHUYECKUX
YCTPOMCTB.

2. MECTO JUCHUILIAHBI B CTPYKTYPE OBPA3OBATEJBLHOM ITPOT'PAMMBI

Juctunnuaa b1.5.08 ¢usuka otHOCUTCS K 6a30BOI YacTH.
Jucnunnuna «®usuka» 6azupyercs Ha 3HAHUSAX, TOJYUYEHHBIX MPU U3YYEHUH Y4EOHBIX JHC-

OUIIIMH TaKHUX, KaK MaTEMaTHUKa.

OCHOBBIBAsACH Ha HU3Yy4YCHUU JUCHUIIINH, (1)I/I3I/IKa OpeaACTaBIACT OCHOBY JISA U3YUCHUA TUC-
OUIIIINH: «be3omacHocTh KU3HCACATCIBHOCTH Y, «TGHJ'IOTGXHI/IKa», ((3J'IeKTp0TeXHI/IKa H JJICKTPO-

HUKa», «Dusnka APCBCCUHLID.

Takoe cucTeMHOE MEXIUCHUILIMHAPHOE U3yUEHNE HAIIPABICHO HA JOCTHXKEHHE TPeOyeMoro
@®I'OC ypoBHS NOATOTOBKY MO KBaTH(UKaLUU OakaaBp.




3. PACITPEJEJEHUE OBBbEMA JTUCHUIIVINHBI

3.1. Pacnipenesienue od0beMa qTMCUUIJIMHBI 10 popMam 00ydeHus

Tpyooemkocmeb oucyuniunul 6 uacax
AHEBHERE
oy -
2 S S N 3 Kon- npome
Dopma N = 3 s S JIcymou-
© 2 = 2 8 mponbHan .
00yueHus 2 2 2 S S Holl am-
a S E ) 3 S paboma
S $ 8 = | § 3 S s mecmavuu
S s g S | £33 S §
Q N S 3 S |8 X g
S8 § 2] B IS5 &§ | 8§
O | R TR RS KRR O ]
1 2 3 4 5 6 7 8 9 11
Ounas N _ _ _ _ _ _ —
3aouHasn 2| - | 180 |20 | 8 |12 - 151 3K3aMeH
3aounas (ycko-
peHHoe o0yueHue)
O4Ho-3204Has _ | _ _ _ _ _ _ _

3.2. PacnpenesieHue 00beMa JMCHMILIMHBI 10 BUAAM Y4eOHBIX 3aHATHI U TPYI0EMKOCTH

6 m.4. 6 UH- Pacnpe@eﬂe.
mepakmug- -
Tpyoo- Hoﬁp aKkmue oy
Buo yueonvix sanamuii emMKoCcmb, ’ cam, uac
HOl, UHHOGA-
uac N
YUOHHOUL 2
dopmax, uac
1 2 3 4
|. KonrakTHas pa6oTa o0y4yaouuxcs ¢ npermno- 20 4 20
aaBatejieM (BCero)
Jlexumm (JIk) 8 _ 8
Jlaboparopusbie padotsl (JIP) 12 4 12
KonrtponbHas pabora + _ +
WNunuBunyanbHble KOHCYJIBTAIUN + _ +
KonTtpois 9
I1.CamocTrosiTebHasi pa6oTa odyuaromuxcst (CP) 151 - 151
IToaroroBka k 1abopaTopHBIM paboTam 24 _ 24
[ToAroToBKa K 9K3aMEHY B TEUCHHE CEMECTpa 67 — 67
BrimonHeHne KOHTPOIBHOU PabOThI 60 _ 60
111. lIpomexyToUHasi aTTeCTALUA SK3aMEH + - +
OO01mas TpyI0eMKOCTh AUCIUTUIAHBL, 9ac 180 — 180
3ad. ejl. 5 — 5




4. COAEP) KAHUE JUCIIUITVINHBI

4.1. PacnipeesieHue pa3iesioB JMCHUILUINHBI 10 BUIaM Y4eOHbIX 3aHATHI

- IS 3204HOM (pOpMBI O0yUeHHS:

Buowl yueonwvix 3anamuil, 6xouan

p/“f‘; ) Haumenoediie Tpyoo- camocmosamesibHyio paoomy ooy-
dena u dena em- uaruuxca u mpyooemKoCHb, uac
pas Kocmb, 0, camocmos-
memul yueoHbvle 3aHAmMUA
mema Oucuunﬂuubt yac menvHan
aexyuu Jnabopamop- paboma 0oy-
Hble padomol warowuxca
1 2 3 4 5 6
1. Mexanuka 36 2 4 30
1.1 | Beenenue. Kunemarnka mocrynaTenbHO- 4,3 0,3 — 4
T'0 ¥ BPAIATEeILHOTO JBHKCHUS
1.2 | lunamuKa MaTepuabHOM TOYKH. 3aKo- 5 0,5 0,5 4
HBI HproTOHA
1.3 Cuisl B MEXaHUKE U UX KiIaccu(pUKanus 4,7 0,2 0,5 4
1.4 JluHamuKa BpaIaTeabHOTrO JIBHIKESHUS 4,75 0,25 0,5 4
15 3aKOHBI COXPAHCHHUS 4,75 0,25 0,5 4
1.6 MexaHuueckue Kojaedanus 7,25 0,25 1 3]
1.7 | MexanuuecKkue BOIHBI 5,25 0,25 1 4
2. Moaexkyasipaasi (U3UKa U TEPMO- 33 1 2 30
JUHAMHKA
2.1 Uneansuplii ra3. 3akOHBI HACAIHHOTO 4.1 0,1 - 4
rasa
2.2 | DNeMeHThI CTaTUCTHYECKON (PU3HKH 6,3 0,3 — 6
2.3 ®dusnueckas KUHETUKA: SIBICHHS TIepe- 51 0,1 1 4
Hoca
2.4 IlepBoe HavaI0 TEPMOIUHAMHUKHU 5,7 0,2 0,5 5
2.5 OOparumbie 1 HEOOpATHUMbIE MPOIIECCHI. 51 0,1 - S5
OHTponus
2.6 Bropoe Hauamo TepMOIMHAMHUKH 6,7 0,2 0,5 6
3. DJIEeKTPOMarHeTu3M 37 2 4 31
3.1 | DnekTpuyeckoe 1oje B BaKyyMme. 3aKOH 3,7 0,2 0,5 3
Kynona. HanpspkeHHOCTh Kak cCHIIOBas
XapaKTePUCTHKA MOJIS
3.2 | Teopema laycca st 3JeKTpOCTaTHYe- 2,2 0,2 - 2
CKOT'O T0JISl B BAKYyMe
3.3 OnekTpuyeckuil moreHuan. Padora cu 2,7 0,2 0,5 2
AIIEKTPOCTATHYECKOTO MOJIS
3.4 | DnekTpuyeckoe T0J€ B BEIIECTBE: JH- 3 - - 3
JJICKTPUKH B DJICKTPHUUECKOM I10JIC
3.5 | DnekTpuyueckoe Mojie B BELIECTBE: IPO- 3,2 0,2 — 3
BOJIHUKH B DJIEKTPUYIECKOM TOJIE
3.6 | DHeprusi 3apsHKCHHBIX TMPOBOJHUKOB U 3,7 0,2 0,5 3
KOHJICHCATOPOB. DHEPIHsl JICKTPUUECKO-
ro OJIst
3.7 ITocTOSTHHBIN ANEKTPUUECKUM TOK. 3aKOH 3,7 0,2 0,5 3
Owma. IlpaBuna Kupxrogpa. Pabora u
MOII[HOCTb TOKa
3.8 ITocTostHHOE MarHUTHOE TOJIE B BAKyyME. 3,7 0,2 0,5 3
3akon buo-Capapa-Jlammaca. Cuna AM-
nepa u cuia JlopeHua
3.9 MaruutHslid moTok. Pabora nmpoBogHHKa 3,7 0,2 0,5 3




C TOKOM B MarHUTHOM IT0Jie. 3aKOH II0JI-
HOI'0 TOKa. KOHTyp C TOKOM B MarHut-
HOM II0JIC

3.10 | MarnuTtHoe monie B BemiecTBe. Hamarnu- 3,7 0,2 0,5 3
YCHHOCTh BEIIeCTBa. BUIBI MarHETHKOB
Y WX CBOWCTBA

311 DJNeKTpOMarHuTHas HHTYKITHSI 3,7 0,2 0,5 3

4 | Onruka 34 2 2 30

41 DJIeKTPOMArHUTHBIC BOJHBI 3,1 0,1 — 3

4.2 DIIEMEHTHI T€OMETPUUECKON ONITUKHU 3,6 0,2 0,4 3

4.3 | CeeroBas BonHa. WuTepdepenuus cpe- 3,3 0,2 - 3
TOBBIX BOJTH

4.4 | Nudpakuus ceeta. Judpakims Openens 3,7 0,3 0,4 3
u @paynrodepa

45 | [lonspuzamus ceeta. 3akoH Maioca. 3,7 0,3 04 3
3akon bproctepa

4.6 | B3auMoneiicTBue CBETa C BELIECTBOM. 3,2 0,2 — 3
Hucnepcus csera

4.7 TemmoBoe u3ny4eHUE. 3aKOHBI TEILJIOBO- 47 0,3 0,4 4
TO U3JTyUCHHUS

4.8 | ®oroaddexr. Bumpr poroaddexra. 3a- 4,6 0,2 0,4 4
KOHBI BHEIIHET0 (hoTod(dexTa

4.9 | Dueprusi u mMmmyiabc ¢oroHa. Dddekr 4,2 0,2 - 4
Komnrona

5. du3uka aTomMa, aTOMHOI0 siApa 31 1 — 30
3JIEMEHTAPHBIX YaCTHI]

5.1 | Snepnas mogmems artoma. Teopus bopa 3,1 01 — 3
BOJIOPOJONIOJOOHOTO aToMa

5.2 I'unote3a ne bBpoitnsa. BoaHoBEIE CBOI- 3,1 0,1 — 3
CTBa BEIIECTBA

5.3 | YpaBuenue llpenunrepa. Kantosanme 4,2 0,2 — 4
SHEPrUU U MOMEHTA UMITYJIbCa

54 ATOM BOAOpO/Ia B KBAHTOBOM MEXaHUKE. 4,2 0,2 — 4
[Mepuonuueckas cHCTEeMa 3JIEMEHTOB
MenneneeBa

9.5 | CoctaB W XapakTepUCTUKH AaTOMHOIO 4,1 0,1 - 4
saupa. SlnepHele CWIBI M UX CBOMNCTBA.
ParioakTHBHOCTh

5.6 Snepusie peakumu. Jlenenuwe  smep. 4.1 0,1 — 4
S nepHslil peakTop

5.7 | TepMosinepHble peakIMy CHUHTE3a — OC- 4,1 0,1 - 4
HOBHOM UCTOYHUK SHEPTHH 3BE3]]

5.8 | ®usnueckas kapTuHa Mupa. Buner B3au- 41 01 — 4
MOJICHCTBUSL M KJIACChI 3JIEMEHTAPHBIX
YaCTHI]

HUTOI'O 171 8 12 151

4.2. Copeprxanue JMCOMILIMHBI, CTPYKTYPHPOBAaHHOE 110 pa3/iesiaM U TeMaM

Pazgen 1. MEXAHUKA
Tembr 1.1 -1.7

1.1. Beenenne. KuneMaTuka nocTynaTejibHOr0 M BPalIATeIbHOI0 IBUKEHUS

1) Beenenue. [Ipeamer uzyueHust pusmuk.




2) OCHOBHBIC XapaKTePHCTHKNA KHHEMaTHKU: MaTepualibHas TOYKa, CHCTEMa OTCYeTa, TPaeK-
TOpUs, IyTh U BEKTOp nepeMenieHus. Kunemarnueckrue ypaBHEHUS.

3) CKOpOCTh U YCKOPECHHE.

4) YckopeHHe py KPUBOJIMHEWHOM JIBH)KeHHH. HopMabHOE U TaHTEHIIMAIBHOE YCKOPCHUSI.

5) Kunemaruka BpamatelibHOrO IIBIDKCHHUS. YTJIOBOE IEpPEMEIICHUE, YIIIOBask CKOPOCTh U
YCKOPEHHE.

6) CBs3b MEXK/y JTMHCHHBIMH U YIJIOBBIMU CKOPOCTSIMH M YCKOPCHUSIMU.

1.2. lmnamuka MaTepuaibHoii ToukH. 3akonsl Hbl0TOHA

1) Ilepssiii 3akon Hetorona. Muepunanbhas cucrema orcuera (MCO).
2) Cuna. Macca tena. Bropoii 3akon HeroToHa.
3) Tperuii 3akoH HproToHa.

1.3. dedpopmanus tea. 3akon I'yka. Tpenue

1) Hedopmanus ten. Tumsl gedopMariim.

2) XapakTepuCTUKu ynpyrux aedopmanuii; aOCONIOTHAsS W OTHOCHTENbHAs JeQopMalluu.
MexaHn4ecKue HaNpsDKEHUS U YCHITHS.

3) 3akon ['yka. DHeprus ynpyroii gedhopmanu.

4) Tpenue. Cyxoe TpeHHUE: TPEHUE MOKOSI, CKOJIBKCHHUS, KAUCHHSI.

5) Bsizkoe Tpenue. [lageHue TBepIoro mapuka B BI3KOH cpele.

1.4, JlunamMuka BpamaTeJJbHOr0 JIBHKEHUSI

1) MOMEHT CHJIbI, MOMEHT UMITYJIbCA 1 MOMECHT UHEPIIHH.
2) IIpumepsl pacuera MoMeHTa nHepuuu. Teopema IllTeitnepa.
3) 3aKoH BpaIaTeIbHOTO ABHKCHHS.

1.5. 3akoHbI cCOXpaHeHUs

1) CoxpaHsromnmecs: BETUIHHBI.

2) Nmnynbe Tena. 3aKOH COXpaHEHHS UMITYJIbCA.

3) Dueprust. PaboTa 1 MOIIIHOCTD CHIIBI.

4) Kunetnueckas SHEPTHSL.

5) Ilone cuit. KoHcepBaTHBHBIC U TUCCUITATHBHBIC CHJIBI.

6) IToTeHManbHAs SHEPTHUL.

7) 3aKOH COXpaHEHHUSI MEXaHUYECKON SHEPTHUH.

8) IIpumeHeHHe 3aKOHOB COXPAHEHHSI UMITYJIbCA U MEXaHUYECKON SHEPIHH.

9) 3aKOH COXpaHEHHsI MOMEHTA UMITYJIbCA.

10) Kunernueckasi SHEprHsi TBEPOro Tela IPH BPAIIATEIBHOM H TIIOCKOM JIBHKCHHH.
11) PaGora mpu BpaliaTeaIbHOM JBHKCHHH.

12) [IpuMeHeHne 3aKOHOB BPAIATeIbHOTO JIBH)KCHHUS U COXPAHEHHS MOMEHTa HMITYJIbCA.

1.6. MexaHu4YecKHE KOJIe0aHus

1) OcHOBHBIE XapaKTEePUCTHKH KOJICOAHHI: aMILTUTY/Ia, YaCTOTa, (paza U IMepHo/I.

2) CKOpOCTb U YCKOPEHHE MaTepUalIbHON TOYKH, COBEPIIAIONICH TapMOHUYECKUE KOICOAHUS.

3) Kunernueckas, HOTCHIMAIbHASL M MOJHASI SHEPrHsl MAaTepHATbHON TOYKH, COBEPIIAOIICH
TapMOHHMYECKHE KOJIEOaHMUs.

4) CnoxeHHe OBYX OJHOHAIMPABICHHBIX TAPMOHHYECKUX KOJICOAHUI OJMHAKOBOW YaCTOTHI.
buenwus.

5) CnoxeHue IByX B3aMMHO-TIEPIICHIMKYIISIPHBIX TAPMOHUYECKUX KOJeOaHU C OJMHAKOBBI-
MU yactotamu. Ourypsl Jluccaxy.

6) Junamuka konebanuid. [Ipy>XuHHBIH, GU3MUSCKUI 1 MATEMAaTUYECKUH MasTHUKY.

7) CB0OOIHBIE 3aTyXAMOIINE MEXaHHYCCKHE KOIeOaHMS.

8) BriHyxIeHHBIE MeXaHUUeCcKHe KoneOanus. Pe3oHaHc.

1.7. Mexanu4yecKkue BOJHBI

1) HpO,Z[OJ'IBHBIC 1 NIOINICPCUHBIC BOJIHBI. I[J'II/IHa BOJIHEI.



2) YpaBHEeHHE TUTOCKOH ¥ c(hepruecKoii OeryImeii BOJHBI.

3) dazoBas CKOPOCTh PaCIPOCTPAHEHUS BOJIH B T'a3ax, )KUIAKOCTSIX U TBEPOH cpere.
4) DHeprusi U HHTCHCUBHOCTD BOJIHBI.

5) HUnrepdepenins MexaHuuecKuX BOJH. CTOSYKME BOJTHBI.

6) 3BykoBbIic BOJHEL Dddekt Jormiepa.

Pa3znen 2. MOJIEKYJISIPHASI ®U3UKA U TEPMOJANHAMUKA
Tembr 2.1 — 2.7
2.1. UneaabHbli ra3. 3aKoHbl HA€AJILHOI0 ra3a.

1) [oHsATHE TEPMOANHAMUYIECKON CHCTEMBI.
2) Mopernb ueanbHOro ra3a 1 ero ypaBHeHHe COCTOSHHSL.
3) 3aKoHBI HI€ATBHOIO ra3a.

2.2. J1eMeHThI CTATHCTHYECKOH (PU3UKHU

1) XapakTep TEIUIOBOrO ABMKEHUS MOJICKYIT. YUCIIO yI1apoB MOJIEKYJI O CTCHKY.

2) JlaBnenue ra3a Ha creHKy. OCHOBHOE ypaBHEHHE MOJICKYJSIPHO-KUHETHUYECKOH TEOPUHU
UJEANIbHOTO rasa.

3) Cpennsis sHEprusi MoJieKys. TepMoarHAMUYECKAs TEMIIEPAaTypa — BEIMYNHA, POIOPIIHO-
HaJbHasl CPEIHEH SHEPTUH MOCTYNATEIHHOTO IBMKCHUS MOJIEKYJT UACAIBHOTO rasa.

4) TloHsiTHe YnCIIa CTENeHeH CBOOOIBI MOJIEKYJI. 3aKOH O PaBHOPACIIPEACICHUH SHEPTUH MO-
JICKYJI TIO CTENIECHSIM CBOOO/IBI.

5) Pacnpenenenne Makcemia. Omneit [ITepHa.

6) Pacnpenenenue bosibimana. bapomerpudeckas popmyiia.

2.3. ®u3nveckasi KHHETHKA: sIBJIEHHs TepeHoca

1) SIBneHus nmepeHoca B TEPMOJINHAMHYCCKH HEPABHOBECHBIX CUCTEMAX.
2) TermonpoBOAHOCTh. 3akoH Dypbe.

3) duddysus. 3akon Duxka.

4) BuyTpeHHee TpeHus. BsS3kocTs.

2.4. llepBoe HAYAJI0 TEPMOTUHAMHKH

1) BHyTpeHHsIs DHEpTUsl TEPMOANHAMUYECKOM CHCTEMBI; UACATBHOTO Ta3a.
2) TlpuMeHeHue mepBoro Havajaa TePMOIMHAMHUKH K H30IIPOIIECCaM.

3) TernoeMKOCTb HIeaTbHOTO rasa.

4) YpaBHeHue anuadaThl HICATBHOTO Ta3a.

5) Pabora, coBepiiaemasi ra30M MPH Pa3InYHBIX TPOIECCAX.

2.5. O6paTumble U HeOOpaTUMBbIe MPOIecChl. JHTPONUS

1) IMousiTue 0OPATUMOrO ¥ HEOOPATHMOTO TEPMOJANHAMHYECKOTO MPOIIECCa.

2) Kpyrosoii niporiecc (unki). TermoBbie ¥ X0JI0AUIbHBIC MAIIAHBI.

3) Tepmuueckuii KO3 HUIHMEHT MOIE3HOTO NSHCTBHS TS KPyrOBOTO MpoLiecca.

4) DHTpONHS U e CTAaTUCTHYECKOe ToJNKoBaHHe. [IpuBeeHHOe KOMM4YecTBO TerioThl. Hepa-
BeHCTBO Kitaysnyca. M30sHTponuitnbiil nponecc. TepMoarnHaMUUYecKasi BEpPOSTHOCTD.

2.6. Bropoe Haya10 TepMOAMHAMUKH

1) 3akoH BO3pacTaHUsl SHTPOIUU 3aMKHYTOH CHUCTEMBI IPH HEoOpaTUMBIX mporeccax. [Ipu-
MEpBhI.

2) KenbBHH: HEBO3MOXEH KPYTOBOH IMPOIECC, MHCTBEHHBIM PE3yJIbTaTOM KOTOPOTO SIBIIS-
€TCs PEeBpAIlEHHE TEIUIOTHI, TIOJYYSCHHOW OT HarpeBaTelis, B SKBUBAJICHTHYIO i paboTy.

3) Knay3uyc: HEeBO3MOKEH KPYyroBoii poiecc, eAMHCTBEHHBIM PE3yJIbTaTOM KOTOPOTO SIBJISI-
eTcsl Iepeaya TeIIoThl OT MEHee HarpeToro Tela K 0ojiee HarpeTomy.

4) TlonsiThe TEIIOBOM cMepTH Beenennoi

5) Tperbe HauasI0 TepMOAMHAMHUKH WK TeopeMa HepHcra-Ilnanka.



Pasznea 3. DJIEKTPOMATI'HETU3M
Tembr 3.1 —3.11

3.1. dnexkTpuueckoe nojie B Bakyyme. 3akon Kyiaona. HanpsikeHHOCTh Kak cHJIOBas
XapaKTepPUCTHKA MOJs

1) DnekTpuueckuii 3apsa. 3aKOH COXPAHEHHS AIICKTPUUECKOTo 3apsijia.

2) TlousTre ToueuHoro 3apsiaa. 3akon Kyona.

3) DnekTpuueckoe mose. HanpsykKeHHOCTh — CHIIOBask XapaKTEPUCTUKA dJICKTPHUSCKOTO TOJIS.
Hanpsi>keHHOCTB AJIEKTPUUECKOT0 MOJIsi TOUEUHOTO 3apsia. ENMHUIIBI u3MepeHus.

4) HanpshKeHHOCTh 3JIEKTPUYECKOTO MMOJIsi CUCTEMbI TOYCYHBIX 3apsiioB. [IpuHIMN cymeprio-
3ULHH JICKTPUUYECKUX MOJIEH.

3.2. Teopema I'aycca 1151 3J1eKTPOCTATHYECKOTO MOJIsI B BAKYyMe

1) CuoBblie nmuHuH 110J1s1. [I0TOK BeKTOpa HATPSHKEHHOCTH.

2) Teopema ["aycca is 3J€KTPOCTATHUYESCKOTO MMOJISl B BAKYYME U €€ MPUMEHEHUE K pacuery
HANPSKEHHOCTH JIEKTPUYECKOTO ITOJIS:

— OECKOHEYHOW OJTHOPOIHO 3apsHKEHHOM MIIOCKOCTH;

— JIByX Pa3HOMMEHHO 3apsyKEHHBIX IJIOCKOCTEH;

— 0ECKOHEYHOT'0 OJJTHOPOAHO 3aPsHKECHHOTO LMIMHAPA (HUTH);

— 3apsiKeHHOU cepuuecKoil MOBEPXHOCTH;

— 00BpeMHO-3apsHKEHHOTO I1apa.

3.3. 3.J'IeKTpI/I‘{eCKI/Ii71 norennuaj. Padora cun IJEKTPOCTATHIECCKOI'O IMOJIA

1) Dnexrpuueckuii noreHman. Pacuer noreHnuana.

2) Pa3HOCTB MOTEHIMAIOB U €€ pacyerT.

3) CBs3b MEXK/y HANPSHKCHHOCTHIO M IMOTEHLUAJIOM IMOJsl. DKBUIIOTCHIIUAIBHBIC TOBEPXHO-
CTH U UX CBOWCTBA.

4) PaboTa CuJI 2JIEKTpOCTaTHYECKOro noust. Iupkyssius Bekropa £ .
3.4. DiuexkTpuyeckoe MoJie B BellecTBe: TUIIEKTPHKH B 3JIEKTPHUYECKOM MoJie

1) Dnekrpuueckuii AMTONb. HanpsykeHHOCTh U MOTEHIIMA dJICKTPHYSCKOTO JTUITOJIS.
2) IonsipHbIe U HEMOJISPHBIC TUANECKTPUKH. BEKTOp MOJISIPU30BaHHOCTH.

3) Tonspusanst AMANEKTPUKOB. BUIbI MOJISIpU3aIIUK.

4) OObeMHbBIC U TOBEPXHOCTHBIC CBsI3aHHBIC 3apsiabl. [Toe BHYTpH TUAIEKTPHKA.

—

5) BekTop 37eKTpHUIeCKOil HHIYKIIUU D. Teopema IMaycca st Bektopa D .

6) I'panruHbIC yCIIOBHSI HA TPAHMIIC pa3jeia ABYX JAUIIICKTPUKOB.

7) Ipumenenue Teopembl ['aycca aj1st pacueTa HaNPsHKEHHOCTH, MTOTEHIINATA U PA3HOCTH MO-
TEHIIMAJIOB AJIEKTPOCTATUIECKOTO TOJISI B M30TPOITHBIX OJTHOPOIHBIX TUDICKTPUKAX.

8) Cernetoa/eKTpUKH U uX cBoicTBa. [Tbe303hexT.

3.5. 3HeKTpH‘{eCKOC moJie B BEECTBE: NIPOBOJAHUKHU B 3JICKTPUIECCKOM I10J1€

1) PaBHOBecHe 3apsa0B Ha MPOBOAHMKe. Hampsk€HHOCTH SJIEKTPUYECKOTO MOJS BHYTPH
MMPOBOAHUKA Y HA MOBEPXHOCTHU ITPOBOJHHUKA.

2) IIpoBOIHHK BO BHEIIHEM JICKTPUYECKOM mosie. HIyIMpOBaHHbBIC 3apsiibl.

3) TlousATHE BIEKTPOEMKOCTH. DIEKTPOSMKOCTh YEIMHEHHOTO MPOBOAHUKA. EIUHUIIBI H3Me-
PEHMS DTIEKTPOEMKOCTH.

4) KoHnpeHcatopsl. DJIEKTPOSMKOCTh IIOCKOTO, CHEPUIECKOr0 U IMIHHAPHISCKOTO KOH/ICH-
CaTopoB.

3.6. DHeprus 3apsiKeHHbIX MPOBOJAHUKOB M KOHIEHCATOPOB. JHEPIHUs YJIEKTPHYECKOT0
1oJId

1) DHeprus 3apsHXKEHHOTO MMPOBOTHHKA.
2) DHeprust 3apsHKEHHOTO KoHzeHcaTopa. CHila IpUTSDKeHUST MEXy OOKIIaJKaMu KOHJIEHCa-
TOpa.



3) Dueprust anekTpudeckoro mosst. O0beMHask TNIOTHOCTh YHEPTHUH.

3.7. llocTosiHHBIN daekTpuyeckuii Tok. 3akoH Oma. IlpaBuaa Kupxroga. Padora mn
MOIIHOCTDH TOKA

1) DnekTpuueckuii TOK. Y CIIOBHUS CYILIECTBOBAHUS IEKTPUIESCKOTO TOKA.

2) Cuna 1 mIOTHOCTh TOKA.

3) Dnekrpoasmwkymias cuia. CTOpoHHHE CHIIbl. HanpshKeHHOCTD MOJIsE CTOPOHHKX CHJT. DJICK-
Tpuueckoe HanpspkeHue. OJHOPOIHBIN U HEOTHOPOJAHBIN Y4aCTOK LEIH.

4) 3akon Oma JuIst OJHOPOJAHOTO M HEOJAHOPOJHOTO YYacTKa e B HHTErpaibHOM 1 nudde-
peHIIMaILHOM dhopme.

5) ComnpoTruBiieHrue MPOBOJIHUKOB. Y ICIBLHOE AJICKTPHUECKOE COMPOTUBICHHUE. 3aBUCUMOCTh
COTPOTUBIICHUS IPOBOIHMKA OT TEMIIEPATYPBHI.

6) 3akon OMa JyIs HEOTHOPOIHOTO y4acTKa IICTH.

7) PassetBiennsie nenu. [Ipasuna Kupxroda.

8) MoimHocTh TOKa. 3akoH [Ixoyis-Jlenna. Y aenbHas TEIIoBasi MOIIHOCTh TOKA.

3.8. [locTosiHHOE MAarHUTHOE MoJie B BakyyMme. 3akoH buo-CaBapa-Jlannaca. Cusia Am-
nepa u cuia Jlopenna

1) B3aumozeiicTBrE MapayuiebHbIX TOKOB. MarHUTHAs TOCTOSTHHAS.

2) MarHuTHOE I0JIe ¥ €r0 KOJIMYECTBEHHbBIC XapaKTePUCTUKH. [IPUHIMIT CYMEePIIO3UIUH T10-
JIeH.

3) JIunoabHBIA MarHUTHBIA MOMEHT KOHTYpa. MarHuTHas WHIYKIIHS.

4) 3akon buo-Caapa-Jlamaca s 3jeMeHTa TOKa. PacdeT WMHIYKIIMH MAarHUTHOTO IOJIS
MPSMOTO TOKA, MPOBOJHUKA C TOKOM KOHEYHOU JUIUHBI, B LIEHTPE KPYTOBOr'0O TOKA.

5) Cuna Jlopenia. 3akon Amrepa.

3.9. 3akoH moiHOro ToKa. MarHuTHbIi NOTOK. PaGoTa no nepeMeneHuI0 MPOBOHUKA C
TOKOM B MAarHHTHOM H0J1e.

1) Hupkynsiius BekTopa B. 3aKOH MOJIHOTO TOKa JUIsi MAarHUTHOTO TIOJIS B BaKkyyme. Ajre0-
paudeckas cyMMa TOKOB. MarHUTHOE I0JI€ SIBJISIETCS] BUXPEBBIM.

2) MarHuTHOE 110JIe COJICHOU/Ia U TOPOU/IA.

3) ITotok BekTOpa MarHuTHO#N uHAYKIMUA. Teopema ["aycca /i1 MArHUTHOTO TIOJIS B BaKyyMe.
IToToxocueruienue.

4) Pabora mor nepeMerieH o MPOBOIHNKA B MATHUTHOM IIOJIE.

3.10. MaraurHoe noJjie B Beumecrse. HaMarHn4eHHOCTh Beuecrsa. BUabl MAarHeTHKOB U
HX CBOMCTBa

1) MarautHbie MOMEHTHI 3JIEKTPOHOB ¥ aTOMOB. OpOUTAIBHBIA MArHUTHBI MOMEHT.

2) HamaranyeHHOCTh. MarHuTHOE 1MOJIE B BEllleCTBE. MarHUTHAsT MPOHHUIIAEMOCTh U BOCIIPH-
MMYHUBOCTH BEIIECTBA.

3) 3aKkoH MOJHOTO TOKA JJIsi MArHUTHOTO TIOJIS B BelecTBe. TeopeMa 0 MUPKYISAIMHA BEKTOpa
H.

4) Jlna- ¥ mapaMarHeTHKH.

5) deppoMarHeTHKH U UX CBOMCTBA.

3.11. DnekTpOMArHUTHAS UHIYKIHS

1) sIBnenue 31eKTpOMAarHUTHON MHAYKIMUA. OnbiThl Dapajes.

2) 3axon ®apazes 1 ero BHIBOA U3 3aKOHA coXpaHeHus sHepruu. [Ipasuio Jlenna.

3) Bpaiienue paMKi B MArHUTHOM TIOJIE.

4) IHOyKTUBHOCTh KOHTYypa. SIBJICHME CaMOMHAYKIMH. EMMHWIIA MHAYKTHBHOCTH — T'€HPH
(Tn).

5) Bzanmuas unnykuus. KoadduimeHnT B3auMHOM HHIYKTUBHOCTH KOHTYpOB. TpaHcopma-
TOPBL.

6) DHeprust MarHUTHOTO TT0JIs1. OOBEMHAs TIIOTHOCTD DHEPTHH.
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Paznen 4. OIITUKA
Tembr 4.1 — 4.9
4.1. neKTpOMArHUTHbIE BOJIHbBI

1) BuxpeBoe anekrpuyeckoe nojie. Tok cmemenus. [lomHas cucrema ypaBHeHHi MakcBenia.

2) Drektpudeckuil KonebarenbHbli KOHTYp. CBOOOMHBIC 3aTyXaOUINE HNECKTPHUECKUE KOJIe-
OaHus.

3) DkcneprMeHTAIbHOE MOY4YCHHE IEKTPOMArHUTHEIX BOJH. Bubparop ['epua.

4) JuddepennuanbHoe ypaBHEHHE IEKTPOMAarHUTHON BOJIHBL [lomepedHoCTh 3JeKTpomar-
HUTHBIX BOJIH.

5) DHeprust U UMITYJIbC 3JICKTPOMArHUTHOW BOJIHBL. BekTop YMoBa-IloliHTHHT .

4.2. JneMeHTBhI reOMeTPUYECKO ONTHKH

1) OcHOBHbIC 3aKOHBI FTEOMETPHYECCKOM OTITUKHU.
2) SlBnenue mosHOrO OoTpakeHus. [Ipu3mbl mojgHOrO OTpaXkeHus. Pedpakromerpbl, CBETOBO-
61, BomokoHHAs OIITHKA.

4.3. CeroBasi BojiHA. UHTepdepeHNsi CBETOBBIX BOJH

1) UnTepdepeniyst cBETOBBIX BOJIH. KOrepeHTHOCTS.

2) CriocoObl HAOIIOEHNS HHTEPPEPECHIIMN CBETA.

3) UnTepdepenius cBeTa Npu OTPaXKEHUH OT TOHKHUX IUICHOK (TUIACTHHOK).
4) TlpumeHeHne HHTEPPEPCHITUH CBETA.

4.4. Nudpaxkuus cera. Indpaxuusa Openens u @paynrodepa

1) Ipunmun Iolirenca-dpenens.

2) 3ona ®penens.

3) Hudpaxims peHens OT MPOCTEHININX MPErPaa: OT KPYIIIOro OTBEPCTHS, OT KPYIJIOTO He-
IPO3pPavyHOro JAMCKA.

4) Mudpakius Opayrrodepa: ot ofuoi# menn, ot N-meneit. J(udpakiinonHas pemeTka.

5) ludpakiust peHTT€HOBCKHUX JIyueii Ha KpHCTaliax.

6) Ilpumenenue audpaKkiuu CBETA.

4.5. Monsspuzanus ceera. 3akon Maniwca. 3akon bprocrepa

1) EcrecTBeHHBI U MOJISIPU30BaHHbIH CBET. 3aKoH Maitoca.

2) Tlonspu3sanyst cBeTa MPH OTPAKCHUU U TIpesIoMIIeHUH. 3akoH bprocTepa.

3) Monspuzarys npu ABOWHOM JTyUeNPEIOMICHUH B aHU30TPOIHBIX cpefiaX (KpHCTasiax).
4) VnTepdepeHins MoIpu30BaHHBIX JTy4eH.

5) BpaiiieHre MmI0CKOCTH MOJISPU3AIMU CBETOBOI BOJIHBI B OINTHYECKH aKTUBHBIX Cpeiax.
6) IIpuMeHeHue SBICHUS MOJSPU3AIMU CBETA.

4.6. BzaumopeiicTBue cBeTa ¢ BemecTtBoMm. J{ucnepcusi cBera

1) [NoHsATHE AUCTIEPCHU CBETA.

2) DneMeHTapHast TEOPHSI TUCIIEPCHH CBETA.
3) Iormomienue ceera. 3akoH byrepa.

4) Paccesinue cBeta. 3aKoH Pasest.

4.7. TenuioBoe u3iryuyeHne. 3aKOHbI TENJIOBOT0 U3J1YyYeHH S

1) Bunbl onTryeckux u3inydeHui. TernaoBoe u3ydeHne U ero XapaKTePUCTUKH.

2) AbcomotHo uepHoe Teno. 3akoubsl Kupxroda, Credana-bonbiiMana U 3aKOH CMEIEHUS
Bumna.

3) ®opmyna Panes-/Ixunca. YibrpaduoneroBas katactpoda.

4) ®opmyna [Tnanka. KBantoBasi mpupo/ia H3TydeHHUS.

5) OnTrueckas mUpoOMeTpHs. BuIpl COBpEeMEHHBIX TUPOMETPOB.

4.8. ®otoddpdext. Buanl porodddexra. 3akonsl BHemHero porodddexra
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1) Tlousitue sinenus Gporodddexra. Buasl porosdderra: BHEIIHUIN, BHYTPECHHNIN, BEHTHIIb-
HBIM.

2) BonbramriepHas xapakrepucTtrka Gporodddexra. OTOTOK HACHIIICHHS. 3aCP)KHUBAIOIIECE
HanpspkeHue. 3akoHbl CtoseroBa A BHEMHETo (GoTodddexTa.

3) Vpasuenue DitHinreiina aus BHentHero Gorosddekra. Kpacnas rpanuma dporosddexra.

4) MuorohoTOHHBIH (HeTUHEHHBIH) POTOIDDEKT.

5) Ilpumenenue Gpororpdexra.

4.9. Jueprus u umnyJisc ¢porona. Ipdextr Komnrona

1) DHeprust u umiysbe Gporona. KopryckysipHbie U BOTHOBBIC XapaKTEPHCTHKU CBETA.

2) JlaBieHue cBeTa: BBIBOA (DOPMYJIBL.

3) Dddexr Komnrona u ero anemeHtapHas Teopus. Emie oIHO J0Ka3aTenbCTBO, MOJATBEP-
JKJarollee KBaHTOBYIO (KOPIYCKYJISIPHYIO) IPUPOY U3ITYUECHHUS.

4) KopnycKyIJsipHO-BOJIHOBOM JTyaJIu3M SJICKTPOMArHUTHOTO H3JTyUCHUSI.

Pazgen 5. DUSUKA ATOMA, ATOMHOI'O SIIPA U DJIEMEHTAPHBIX YACTHUII
Temsbr 5.1 — 5.8
5.1. Sinepuas moxeab atoma. Teopusi Bopa Boopoaonoa06Horo aroma

1) Mouenu atoma Tomcona u Pesepdopra.

2) JluneiuaTelii ciekTp atoma Bogopoaa. ®opmyina baibmepa.
3) Iocrynarer bopa. Onbir @panka u ['epiia.

4) DriemenTapHas O0pOBCKasi TEOPHUS BOJOPOTHOTO aTOMa.

5.2. T'unote3a e Bpoiijis. BosiHoBbIe cBolicTBa BelllecTBa

1) I'unote3a me Bpoiins: ABMKEHHE YACTHIl CBSI3aHO C BOJHOBBIM mporeccoM. Dopmyra e
bpoins.

2) Omnsbit [IpBHccona u J[xepMepa: HaOm0AeHHE AUPPAKIUOHHON KAPTHHBI MPH OTPAKCHUH
AJIEKTPOHOB OT MOHOKpucTaiia Hukens. Oneit Jx. I1. ToMmcona: nudpakuust 31€eKTpOHOB IpU UX
HIPOXOXKJICHUU Yepe3 TOHKYIO METAJUINYECKYIO (OJIBTY.

3) HeoObrutbie cBolicTBa MUKpoUYacThil. COOTHOIIICHHE HEOMPEISIICHHOCTEH.

4) BonHoBast GYHKIIMS U €€ CTATUCTUYCCKUNA CMBICIL.

5.3. ¥YpaBuenue llIpenunrepa. KBaHToBaHue YHEPrUU U MOMEHTA HMITYJIbCA

1) Vpapuenue [llpeaunrepa Asst CTaHOHAPHBIX COCTOSTHUNA. CMBICI MCH-(YHKIIUH.

2) JIBM>KeHHE YaCTHUIIBI B OJTHOMEPHOH MPSIMOYTOJIbHON «ITOTEHIIMATBHON SME» ¢ OECKOHEYHO
BBICOKMMHM «CT€HKamn». KBaHTOBaHUE dHEPIHUN.

3) KBanToBanne MOMeHTa UMITyJibca. KBaHTOBBIEC YKCIIa.

4) TIpoxoxIeHUE YaCTHUI] Yepe3 MOTeHIUaIbHbIN Oapbep. TyHHenbHbIN 3D HeKT.

5) JIuHeHHbIH rapMOHUYECKUI OCHMIIISITOP B KBAHTOBOW MEXaHUKE.

5.4. ATom Bomopoaa B KBaHTOBOii MexaHuke. Ilepuoguyeckasi cucremMa 3J1eMEHTOB
MenneaeeBa

1) Atom Bomopo/a B KBaHTOBOIT MexaHuke. KBanToBbIe uncina. [IpaBumia oroopa.

2) MynbTUILUIETHOCTh CIIEKTPOB U CITUH AJIEKTPOHA.

3) IIpuHIMI HEPa3IMIUMOCTH TOXKIECTBEHHBIX YyacTull. @epMUOHBI U OO30HBI.

4) Tlpunnun [aynu. PacnipeneneHue 3JeKTPOHOB MO SHEPIrETUIESCKUM YPOBHSIM aToOMa.
5) Ilepuomuueckas cucrtema JIeMEHTOB MeH ieneeBa

5.5. CocTaB U cBoOlicTBa aTOMHOIO s/pa. SlnepHble cuJbl U X cBolicTBa. Pagunoakrus-
HOCTh

1) CocTtaB M XapaKkTepUCTUKH aTOMHOTO sifpa. [IpoToHbl, HelTpoHbI. M30TOmBL. Pa3mepsr
anep. CniuH sapa.

2) Macca u sHeprusi cBsizu sapa. Jledekt mMaccel. YaenbHas SHEprus CBsA3W sapa. Monenu
aTOMHOTO S7pa.
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3) SlnepHble CHIIBI M UX CBOMCTBA.
4) PairoakTUBHOCTh. 3aKOH paJMOaKTHBHOIO MpeBpaiieHus. Albga-pacman, Oera-pacra.
OnekTpoHHbIN 3axBaT. [[puMepbl. ClIOHTaHHOE JEJIEHUE TAKEIBIX SAEP.

5.6. SInepusble peakuuu. lesenue siaep. SInepHsblii peakTop

1) SlnepHble peakiuu — MPOIECC CHIBHOTO B3aMMOJICHCTBHSI AaTOMHOTI'O SI/Ipa C DJIEMEHTAPHOM
YacTHUIIEH WM C JAPYTUM SIAPOM. SliepHbIe peakiuu MPOTEKAIOT KaK C BBIJCICHUEM, TaK U C IO-
[JIOIIEHUEM SHEepruu. TUIIBI AEPHBIX PEaKIUil.

2) Jlenenue siiep mon AeucTBUEM HeHWTpoHOB. llenHas simepHas peakuus. J[Ba criocoba ocy-
IIECTBJICHUS LIETTHOU SACPHOMN peaKivu.

3) Snepubiii peakTop. Tumbl peakTopoB. [ToHSATHE O SAEPHOM YHEPIETHKE.

5.7. TepmosiiepHble peaKkIHH CHHTE3a — OCHOBHOI HCTOYHUK YHEPTUH 3Be3/

1) SInepHblit CHHTE3 — CIIUSIHUE JIETKHX SIIEP B OJTHO S/IPO C BBIICICHUEM OTPOMHOTO KOJIMYE-
CTBA SHEPIUH. Y CIOBUS NIPOTEKAHUS SAEPHOTO CUHTE3A.

2) TIpOTOH-IPOTOHHBIH WJIM BOAOPOJIHBIN IUKI — COBOKYITHOCTh TEPMOSIICPHBIX PEAKIUii, B
X0Jie€ KOTOPBIX BOJOPOJ IPEBPAILAETCS B IElIUi B 3BE3/1aX, HaXOASIIMUXCSA HA TJIABHOM 3BE3IHOM
MOCIEN0BATENbHOCTH. [I[pOTOH-TIPOTOHHBIN LIUKJI JOMUHUPYET B 3BE3/1aX C MACCOM IMOPSAKA Mac-
cbl CoJIHIIA UJTM MEHBLIE.

3) VriepoaHo-a30THBIA HIIM YIJICPOJHBIA UK MPOTEKAeT B 00J€€ MACCHBHBIX TOPSYHX

8
3Be3nax (mpu temmeparype nopsiaka 10° K u Bbie).
4) TIpo6ieMbl OCYIIECTBICHHUS YIIPABIAEMOT0 TEPMOSICPHOTO CHHTE3A.

5.8. ®dusnueckas KapTuHa MHpa. Buanl B3auMoaeCTBUA U KJIACChI JIECMECHTApPHBIX Ya-
CTHI

1) ®ynnamMeHTalIbHBIC B3aMMOJICHCTBHS: CHIIbHOE, JIEKTPOMArHUTHOE, Cl1aboe, TpaBHUTAIIM-
OHHOE.

2) YetsIpe Kiacca 3JIEMEHTAPHBIX YacTUIl: (POTOHBI, JISNTOHBI, ME30HBI, OaproHbl. CBOCTBA
YaCTHLI.

3) Kocmuueckue myqn. YacTuilbl 1 aHTHYACTUIIBI. METO/IbI pEruCTpaIiy YacTHII.

4) OyHIaMeHTaIbHbBIC YaCTHUIIBI: KBAPKH, JICITOHBI, 0030H XHUrTca.

5) 3akmtouenue. O Teopusx «Belmnkoro o0beaAMHEHUS.

Teopun Benukoro o0bennHeHns — B (PU3UKE dIEMEHTAPHBIX YaCTHUI[ TPYIINa TEOPETHUECKUX
MoJIeJIeH, ONMUCHIBAIOIINX €IWHBIM 00pa3oM CHIIbHOE, c1aboe M 3JEeKTPOMarHUTHOE B3aUMOJIEH-
ctBus. [Ipenmonaraercs, 4yTo MpU Ype3BBIYAHO BBHICOKHX SHEPTUAX (BBIIIE 10T 5B) »Tu B3au-
MoAeHCTBUs 00benuHAIOTCS. Ho MHOTHE (U3HKU-TEOPETUKU CUUTAIOT, YTO OOBEAUHATH 3TH B3a-
UMOJICHCTBUS 0€3 TpaBUTALIMU HE UMEET CMbICTA U MyTh K «BenukoMy o0beAMHEHUIOY JIEKUT Ye-
pe3 co3nanue «Teopuu BCEro» M CKOpee BCEro Ha OCHOBE OJHOM M3 TEOPUH KBAaHTOBOW I'PABUTA-
LUH.
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4.3. JlabopaTopHbie padoThI

Homep Buo 3anamus ¢
Ne |pazoena Obvem | uHmepakmueHoul, AKMuUG-
Haumenosanue naéopamophuix paoom o -
n/n |oucyun- (uac) HOIl, UHHOBAUUOHHOIL
JUHbL gopmax (uac)
1 1. Omnpenenenue yckopeHust cBo00HOro majgeHus | 0,5 —
1. M3yueHre 3aKOHOB COXPAaHEHUS UMITYJIbCa WU
i p Y 0,5 JlemoHcTpanus
SHEPTUU
3 1. OnpezneneHue CKOPOCTU TMOJIETA MYJIU C TIOMO- 05
IbI0 OATUTMCTUYECKOTO MAaTHUKA ’
4 1. [IpoBepka OCHOBHOTO YpaBHEHUS TUHAMHKH
POBEP P A 0,5 JlemoHcTpanus
BPAIaTEIHHOTO ABMKCHUS
5 1. OnpezneneHrue MOMEHTa MHEPIMH KPYTHILHOTO 05
MasiTHUKa METOJIOM KoJieOaHmii ’
6 1. YHuBepcaabHbIA MasiTHUK 0,5 _
7 OmnpezneneHre CKOPOCTH 3BYKa B BO3IyXE Me- 05
TOJIOM pE30HaHCa ’
8 2. M3yueHne ra30BbIX 3aKOHOB 0,5 _
9 2. Ormpeznenienne CpeaHEeW IMHBI CBOOOJIHOTO
npobera u 3pdexkTuBHOrO auamerpa monekyn | 0,5 TpenuHr B Manoii rpyrre
BO3/TyXa
10 2. OnpeznencHue  OTHOMICHHS  TEIUIOEMKOCTEH
BO3/yXa MPH MOCTOSHHOM JaBlieHUH U mocto- | 0,5 -
STHHOM 00beMe
11 2. OrnpezenieHne U3MEHEHUsT SHTPOIUU PEATHHBIX
el P p 0,5 JlemoHcTpamnms
CHCTEM
12 3. N3yuenune eKTpoCcTaTuuecKoro moss 0,5 _
13 3. M3Mepenne BEUYHHBI JIEKTPHYECKOTO COMPO- 05
TUBJICHUS C MOMOIIIBI0 R MocTa YurcToHa ’
14 3. N3Mepenne yaenpHOro COnpoOTUBIICHUS. 0,5 -
15 3. OmpenenieHne TOPU3OHTAIILHOW  COCTaBJISIO- 05
1Iei HaPsHDKEHHOCTH MarHUTHOTO TOJISt 3eMITH ’
16 3. M3ydeHrne BakyyMHOTO AHOJAa U OMpeJelieHne 05
YAEIBHOTO 3apsijia AJIEKTPOHA ’
17 3. Omnpenenenre KpUBOM HAMarHWYUBaHUS U TET-
Pa300p KOHKpETHBIX
JIM THCTEpE3Hnca ¢ MOMOIIBI0 3JIeKTpoHHOTO oc- | 0,5 S
miorpaga Y
18 4. N3yuenue 3aBUCHMOCTH IIOKa3aTess IPEIOM- 05
JICHHS paCTBOpA OT €ro KOHIICHTPAIluU ’
19 4. Omnpenenenue JIMHBI CBETOBOM BOJHBI IMpU 05
MOMOIITH TU(PAKIIMOHHON PerIeTKH ’
20 4. N3yuenue siBIEeHUs MOJISPU3ALNUN 0,5 —
21 4. Onpenenenue MOCTOSIHHOM Credana-
N Pa360p KOHKpETHBIX
boneiimana u nocrosHHoW Ilnanka mpu mo- 0,5 VAL
MOIIIM ONTHUYECKOTO MHUPOMETPA yan
22 HccnenoBanne BHemHero GoTodddexra 0,5 —
23 W3y4eHne criekTpa H3JIyIeHHs aTOMOB ITHHKA 0,5 JleMOHCTpaLIHs
24 KadecTBeHHBIN CIEKTPAIbHBIN aHATIU3 0,5 JleMoHCTparus
NUTOro 12 4
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4.4, TlpakTH4yecKue 3aHITUSA

Y4eOHBIM IJIAHOM HE TPEIyCMOTPEHO.

4.5. KoHTpo/IbHbIE MEPONIPUATHS: KOHTPOJIbHAsA padoTa

Cornacuno paboyemy yyeOHOMY IuIaHy CTyAeHTHI npoduist noarotoBku 35.03.02 «Texuono-
r'ust 1epeBooOpabOTKU» 3a0UHONW (GOpMbI O0YUEHUS NMPH U3YYECHUM IUCHMIIMHBI «DHU3UKa» BBI-
HOJHSIOT O/IHY KOHTPOJILHYIO PadoTy.

Llenv nposedenus kKoHmpoavbHOU pabomsl — 3aKPENUTh TEOPETUUECKUN MaTepuall Kypca pu3u-
KU.

OcHosHble membl KOHMPOAbHOU Pabombl.

KOHTpOJ’IBHaﬂ pa60Ta BKJIFOYACT 3aa4Md U3 CICAYIOIHUX Pa3acioB (l)I/ISI/IKI/IZ

- MEXaHUKa,

- MOJIEKYJIsipHast GU3MKA U TEPMOJMHAMUKA;

- JIEKTPOMAarHeTH3M;

- ONTHKA;

- (hu3Mka aTOMa, aTOMHOTO Apa U 3JI€MEHTapHBIX YaCTHULL.

Cooeporcanue.
KonTtpomnbHast pabota conepxut 8 3a1a4 Ha Jr00bIe U3 MEPSUUCICHHBIX BBIIIE Pa3/IeioB (GU3U-
KH.

Cmpyxkmypa.

B kouTponbHON paboTe HEOOXOAMMO yKa3aTh HOMEp BapuaHTa (COOTBETCTBYET MOCIEAHEN
udpe HoMepa 3a4eTHOW KHWKKU WM CTYACHUECKOTro OWyIeTa), 3amucarh YCIOBHE 3a1a4uH, pele-
HUE C MOosICHEeHUEM. B Tex cimyyasx, Korja 3To He0OXOAUMO, HYKHO CIENIaTh YEePTEXK, BHIIIOIHUTh
BBIYMCIICHHSI, OCYIIICCTBUTH MPOBEPKY SAMHUI] U3MEPEHHUS M 3aITCAaTh OTBET.

Obvem: 1 — 2 cTpanuIlbl HA KAXIYIO 3a7a4y. BeinonHsercs B TeTpaau B KIETKY o0beMoM 12-
14 nuctoB

3aiaHue 10 KOHTPOJIBHON paboTe BBIIACTCS COTIACHO TpaduKy KOHTPOJIBHBIX MEPOTIPUSITHIA
JUTSE 3204HOU (hOpPMBI O0yUEHUSI.

Onenka KpuTtepun onieHKH BBINOJIHEHH KOHTPOJIbLHOM padoThI
(3aouHas opma o0yueHusi)

OOyyaromuiicst MpaBUIIBHO PELIAET BCE BOCEMb 3ajau CBOET0 BapuaHTa,
oopMIISIET KOHTPOJIbHYIO paboTy 1o 00pasily, MPU MOSICHEHUHU PEIIECHUS
3a/1auv IPUBOJAUT YEPTEKU WK Tpaduku ¢ 0003HaAUCHUEM HEOOXOIUMBIX
BEJIMYKH, BBIBOJ (JOPMYIT U pEUICHHE 3a/1a4 COMTPOBOXKIAET KPATKUMH, HO
MCYEPITHIBAOIINME TOSICHEHUSIMU, OCYIIIECTBIISIET TPOBEPKY Pa3MEPHO-
CTH MOJYYSHHON pacyeTHON (HOPMYIIBI, TOCIIE TPOBEPKU Pa3MEPHOCTH
(hOpMYJIBI OCYIIIECTBIIET YUCICHHBIM pacyeT

3a4TCHO

OOyuaromuiics pemaer 3aa4l CBOET0 BapraHTa ¢ OOJIBIINM KOJIHYe-
CTBOM 3aMEUaHMii: 0€3rpaMOTHO BBITOJIHEHBI YEPTEKH U TPaduKH K 3a-
nadam, pabota opopmieHa He 1o odpasiry, OIIMOKU B pacueTax, OTCYT-
CTBYIOT TIOSICHEHHS K PEIICHHIO 3a]1a4 — KOHTPOJIbHas paboTa Bo3Bpamia-
eTcs Ha JopaboTKy

HC 3a4TCHO
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5. MATPHUIIA COOTHECEHUS PA3IEJIOB YUYEBHOM JUCIUILIMHBI K ®OPMUPYEMBIM B HUX

KOMIIETEHHUAM U OEHKE PE3YJIBTATOB OCBOEHUA JUCIUIIJINHBI

Komnemenyuu
Komnemenyuu Kon-60 OIIK 2 tep, uac Buo Ouenka
Pasoensy uacoe , Komn. YueoHou pabomel | pe3yibmamos
OUCUUNIUHBL
1 2 3 4 5 6 7
1. MexaHuka 36 + 1 36 JIk, JIP, CPC 1kp, sK3amMeH
2. Mosexynspuas dusuia n 33 + 1 33 JIk, JIP, CPC 1kp, 3x3aMeH
TePMOUHAMUKA
3. DIIeKTpOMarHeTu3m 37 + 1 37 JIk, JIP, CPC 1xp, sK3aMeH
4. Ontuka 34 + 1 34 JIk, JIP, CPC 1xp, sK3aMeH
5. ®usuka atroma, aTOMHOTO sJIpa 31 . 1 31 JIk, JIP, CPC 1K, SK3aMeH
1 DJIEMEHTAPHBIX YaCTHII
Bcezo uacos 171 171 1 171 - -
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6. HEPEYEHb YYHEBHO-METOAUYECKOI'O OBECHHEYEHUS 1A
CAMOCTOATEJIBHOU PABOTHI OBYYAIOIIIUXCHA ITO AUCHUIIJIMHE

1.

2.

Kuwm, JI.b. ®usuka. Mexanuka: naboparopuslii npaktukym / JI.b. Kum, A.A. Kpomnoros,
N.I". Maxpo. — 5-e uzn. nepepad. u nom. - bparck: bpl'Y, 2016. - 142 c.
Kum, [I.b. ®usuka. DISKTPUUYECTBO U IICKTPOMATHETU3M: JTAOOPATOPHBINA MPAKTHKYM /
I.b. Kum, A.A. Kponotos, N.I". Maxpo. — 2-e uza. bparck: bpl'Y, 2016. - 130 c.
Pyns, C.C. ®usuka. Onruka: MeToaudeckue ykazanus mo jgaboparopusiM padoram / C.C.
Pyns, E.T. Areesa, I.I'. Maxpo. - bparck: bpI'V, 2016. - 164 c.
Kum, JI. Dnexrpomarnerusm: kypc jekmwit / JI. Kum, A.A. Kpomotos, JI.U. JleBur. -

bparck: bpl'Y, 2016. - 412 c.

['epamenko, JI.A. @usuka: cOopuuk TectoBbix 3aganuii/ JI.A. I'epamenko, E.T. Areesa. -

bparck: bpl'Y, 2015. - 64 c.

Ousuka. MonekymnsapHas (u3MKa ¥ TepMOJUHAMUKA: JTabopaTtopHbli npakTukym/ JI.b. Kum

u 1p. - bparck: bpl'Y, 2014. -112c.

Sckun A.C. dusnka TBEPIOTrO Tena, aTOMa ¥ aTOMHOTO Apa: JTabOpaTOPHBIA MPAKTUKYM/

A.C. dckun, U.I'. Maxpo, E.T. Areesa. - bparck: bpl'Y, 2014. -160 c.

du3nka: METOAMYECKHE YKa3aHMs U KOHTPOJIbHBIC 3aMaHus i OakanaBpoB 3P0 TexHuue-
ckux npodmneit/ JI.b. Kum u ap.- bparck: bpI'VY, 2013. -140 c.
Kum, JI.b. ®usnka aTOMHOTO siJipa ¥ 3JIEeMEHTapHBIX JacTull: y4e0. mocodue/ [. Kum, JI.W.

Jleur. - bparck: bpl'V, 2012. -145 c.

7. IEPEYEHD OEJHOBHOFI U JTONIOJTHUTEJBbHOM JIUTEPATYPBI,
HEOBXOJIMUMOMU JJIs1 OCBOEHUA JUCHUIIJINHBI

Buo Konuuecmeo Obecne-
Ne Haumenoeanue uzoanusn 3auamus IKZEMNIAPOG
(VIx, JIP, I13, 6 oubnuome- | “EHHOCME
KI1, KP. kp) xe, W, (3K3/4e)
1 2 3 4 5
OcHoBHas1 JInTeparypa
1. Tpodpumosa T.U. Kypc ¢usuxu: yuebnoe mocobue | Jix, JIP, CP, 96 1
s By3os/ T.U. Tpodumosa. — 12 u3n., cTrepeoTwir. Kp
— Mocksa: Akagemus, 2006. — 560 c.
2. Hernad A.A. Kypc ¢usuxu: yuedbnoe mocodbue st | Jik, JIP, CP, 100 1
By30B/ A.A. [letnadg, b.M. fIBopckuit. — 7-e u3n., Kp
crepeorun. — Mocksa: Akagemust, 2008. — 720 c.
JlonoJiHuTeIbHAS JIMTEPaTypa
3. Bonbkenmreitn B.C. COopHuk 3amay mo oOmemy Kp 98 1
Kypcy OU3HKH: IS CTYJJCHTOB TEXHHUYECKUX BY30B /
B.C. BonbkenmreitH. — 3-e u31., UCIpP. U JOM. —
Cankr-IlerepOypr: Knmxubiit mup, 2006. — 328 c.
4. Cagenbes, 1.B. Kypc o6meit pusuku. B 3-x 1. T.1-3: JIk, 97 1
yueOHuk juis BTy30B/ .B. CaBenbeB. — MockBa: cp
Hayxka, 1987 -.
T.1: Mexanuka. MonekynspHas pusuka. — 3-e u3f.,
ucnp. — 432 c.
5. Cagenbes, 1.B. Kypc o6meit puzuku. B 3-x 1. T.1-3: JIk, 97 1
yaeonuk 1st BTy308/ 1.B. CaBenbeB. — Mockaa: Cp
Hayxka, 1988 -.
T. 2. DnextpuyecTBO 1 MarHeTusM. Bonnsl. OnTuka.
— 3-e uzn., ucrp. — 496 c.
6. Cagennes, 1.B. Kypc o6mieit puzuku. B 3-x 1. T.1-3: J(T:I; 98 1

yuebHoe ocobne/ U.B. CaBenbeB. — Mockaa:
Hayka, 1987 -.
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T. 3. KBanToBas ontuka. AtromHast pusuka. duznka
TBepaoro Tena. dusnka aTOMHOTO SApa U 2JIEMEH-
TapHBIX YacTuIl. — 317 c.

8. MEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJEKOMMYHUKAIIMUOHHON
CETU <MHTEPHET» HEOBXOJUMBbIX JJI$1 OCBOEHUA JUCHUITIJIUHBI

1.Onextponusblil katanor 6ubnuorexu bpl'yY
http://irbis.brstu.ru/CGl/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21
DBN=BOOK&S21CNR=&Z21ID=.

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

3. DnexTpoHHO-0MOAMOTEeUHAas cucTeMa « Y HUBEpCUTEeTCKast Oubanorexa online»
http://biblioclub.ru .

4. DnexkTpoHHO-0nbIMOTeuHas cucteMa «M3marenbcTBo «Jlame» http://e.lanbook.com .

5. Undpopmannonnas cuctema "EqnHoe okHO JocTyma K oOpa3oBaTelbHBIM pecypcam”
http://window.edu.ru .

6. Hayunas snextponnas 6monmuoreka eLIBRARY.RU http://elibrary.ru .

7. Yaupepcuterckas uHdopmarumonnas cucrema POCCUSA (YUC POCCHUA)
https://uisrussia.msu.ru/ .

8. HarmonanbHas anexktponnas 6ubnuorexka HOB http://xn--90ax2c.xn-plai/how-to-search /.

9. METOJAMYECKHUE YKA3ZAHUS 1J151 OBYYAIOIMXCS O OCBOEHMIO
JUCHUTIIMHBI

9.1. Meroanuyeckue yKazaHus 1Jis1 00y4arOMXCH M0 BBINOJHEHHIO JIA0OPaTOPHBIX padoT

B xo1e moArotoBku K 1a00paTOPHBIM paboTaM HEOOXOJUMO U3YUYHUTh METOAMYECKYIO JIUTepa-
TYpY, PEKOMEHIOBAaHHYIO JIJIsl TIOJITOTOBKM K BBITIOJTHEHHUIO Pa0OTHI, COCTABUTH IIPOTOKOJ HEOOXO-
JUMBIH 11 BeioaHeHus JIP. [IpoTokon momkeH BKItouaTh B ceOs1: HazBanue JIP, menb, mpubops! u
MIPUHAJIC)KHOCTH, NMPUHIUIUAIBHYIO cXeMy pabodeil yCTaHOBKH M TaOiuily pe3yibraroB. O3Ha-
KOMUTBCSL ¢ mopsankoM BeimonHeHus JIP. Ilocne Toro kak JIP Oyner BbimomHeHa HEOOXOIUMO
opopmuth oT4€T 1o JIP u noaroroButhes k 3amure JIP. JlabopaTtopHblii IpakKTUKYM CONEPKUT BO-
npocsl s 3amuThl JIP, Ha KOTOpBIE CTYIEHT IOJKEH OTBETUTh. [ moaroToBku k 3amure JIP
CTYJEHTY HEOOXOAMMO O3HAKOMUTHCS C TEOPETUYECKUM BBEJICHUEM B JIAOOPATOPHOM MPAKTHKYME,
a TaKXe HCIOJb30BaTh PEKOMEHIYEMYIO JIA0OpAaTOPHBIM MPAKTUKYMOM JIUTEPATypy M CBOM KOH-
ceKT Jeknuil. [[nst Gonblero ocBoeHUsT MaTepuana OTBETHl HA BOMPOCHl PEKOMEHyeTcs 0hopM-
JISITH B BUJIE KOHCIICKTA.
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O6pa3zer opopmiteHHs 0TUETA 110 JTAOOPATOPHOU paboTe

Jluem 1

MUHUCTEPCTBO OBPA3OBAHUS M HAYKH POCCUMCKOM ®EJIEPALINA

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

«BPATCKHWH T'OCYJAPCTBEHHBI YHUBEPCUTET»

Kadenpa ¢pusuxn

JlabopatopHas pabota Ne 2

N3y4veHune 3aKOHOB COXPAHEHHMS UMITYJIbCA U SJHEPTUH

OTYET
Boeinonxuit:
crynent rp. THO3 -17 B.A. UBanos
PykoBoauTens:
JIOLIEHT, K.().-M.H. N.I'. Maxpo
Bparck 2017
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Jluem 2

Lenv pabomer:
DKCHEepUMEHTAIBHOE MCCIIEJOBAHUE MpoIlecca COYAapeHHsl YNPyrux Tel U

IIPOBEPKaA BBIIIOJHCHHSA B CUCTEME COYAApPAONIUXCA TCI 3aKOHOB COXpaHCHUA

HMITYJIbCA U DHEPTHUH.
Ilpuoopul u npunaonexrcnocmu:

naboparopHas ycranoBka FPM-08

Ilpunyunuanvuasn cxema padoueii ycmaHo8Ku:

28 Cf);-fﬁ
N
N

= o=

1,2 — metamnuueckue mapsl; 3,4 — KAkl U1 OTCUETa YIJia OTKJIOHEHHUS;
5 — DJIEKTPOMArHUT I (PUKcaluu mapa.

Paboune popmyJibi:

V =,/2gl(1-cosa =2$in%\/a; p=mV; p =m(V,)+m,(V,);

2 2 2
Ek:%; E;=m1<v1> J;m2<V2> |

rae My, My —Macchl mapoB; V — cKopocTh mapa 1 0 coyapeHusi B MOMEHT MPOXOKIACHUS
UM TIOJIOKEHHS paBHOBecHs; V1 1 V2 — CKOPOCTH MIApOB mocje coyaapenus; | — mmHa Hu-
TH; (¢ — YTOJ OTKJIOHCHUSI [IIAPOB OT MOJIOKEHUSI PABHOBECHSL; p U P’ — UMITYJIbCHI [IAPOB JI0

H 1IOCJIC CoyaapCHUs, COOTBETCTBCHHO, Ek Hu EIZ — KHMHCETHUYCCKAaA DHCPIruAa 1mapoB A0 U I1O0-

clie COyAapeHus, COOTBETCTBEHHO.
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Jlucm 3

Taonuya pe3ynbmamos
m | m, | | a |l o | a <al’> <a;> V|V V, p" | E, | E E,
KC | Kr | M | rpan | rpax | rpaxg | rpan | rpax | m/C | M/C | M/C | kem ¢ | kem/e | Tk | [Tk | %
55190
6,0 | 8,8
| © | « ! ! w | < | © o o) - |
QIS || Z(e1]02]59]90 |8 S 3] Y | J[188]3
o A c| o | o =) o c | S
59 (9,0
5891

Dopmynvl pacuema noOZpeuwinocmu:

e —1P=P1 1000
p
0,149-0,145
)= [0149-0.148 ;109 ~ 356
0,149
Koneunwiit pesynomam:

(p)+Ap=(0,149+0,004) kr-m/c

Buwi6oo:

HccnenoBan npouecc coyAapeHus CTalbHBIX IIAPOB U OCYILECTBIIEHA IIPOBEPKA BbI-
MIOJIHEHUS B CUCTEME COYJApSIOLINXCS TEI 3aKOHOB COXPAaHEHMs UMITyJIbca U 3Hepruu. OT-

!
HOCHUTENbHAs TIOTPENTHOCTh U3MEPEHHS UMITyJIbca cucTeMsl E, ~3%. Ey < E, , tak kak ynap
He sIByIgeTCs a0COJIFOTHO YIPYTMM M 4acThb MEXaHMYECKOM SHEpruu mpu Aepopmaliuu nepe-

XOJUT BO BHYTPEHHIOKO (TEIUIOBYIO) SHEPTHUIO HIAPOB.
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JlabGoparopuasi padora Ne 1
Onpeoenenue yckopeHus c60600H020 NAOeHUs.

Llenv pabomul: SKCTIEPUMEHTAILHOE OTPEACICHUE YCKOPEHUsI CBOOOIHOTO MAaJCHUs C TTOMO-
pIo mpubopa ATByna.

Ilpubopuvl u npunaonexcnocmu: pudop ATByJa C CEKYHIOMEPOM, T0OABOYHBIE TPY3HI.

Tlopsook evinonnenus pabomul u 06pabOMKa pe3yibmamos usmepeHul

| Wv ¢ f
3 ‘ l
S,
- 7
P’ il 1 — MumHcekyHaOMED;
k! = 1 2,6 — Tpy3bl (MUIIMHIPHI) OTMHAKOBOK MacChl My;
g ) 3 — HepacTshHKUMasi HUTh;
E v
Jnj | = 4 — nerkuii OJIOK;
?H 5 — meperpy30k (KOJbI[0) Maccou My;
" 9 { — KOJBIIO;
1 I L]
o e 8,9 — dboTornexkTpuyeckue NaTIUKU (PUKCUPYIOT BpeMs
T = ] t, IBMDKECHUSI TPy3a Maccoi My Ha MyTH Sy)
v

1. Bxuitounts npubop ATByza B CETb.

2. IlepemecTuTh npaBblil TPY3 B BEpXHEE IOJOKEHUE, MOJI0KUTh HA HErO OJUH U3 JONOJIHU-
TEJIbHBIX TPY3UKOB,

3. I3MepuTh myTH paBHOYCKOPEHHOI'O S; M PaBHOMEPHOIO Sp JBMKEHUH OOJIBIIErO Ipy3au
BpeMsl MaJIeHus Ipysa.

4. N3mepenne moBToputh 5-10 pas.

5. IloacraBuB cpeHee 3HaUeHUE BpeMeHU <tp,> B pacu€THyI0 (opMyity

(9)- 2m,+m, S?
= . -
m,  25,(t,)
OTpEeNIeTUTh YCKOPEHHEe CBOOOIHOTO MaieHus <g>.

6. MeTrosioM pacueTa MOTrpelHoCTe KOCBEHHBIX U3MEPEHHI HalTH OTHOCUTENIbHYIO £ 1 abco-
JIOTHYIO AQ MOTPEMIHOCTH BETNYUHBI <¢>:
_Ag 2Am; +Am, _AS, Am, AS; At

= 2 — = .
(g)  2m +m, " S, " m, " S, " (t,) n Ag E<g>

\‘

. Z[aHHLIe PE3YyJIbTAaTOB H3MepeHHI>i U BBIYHMCJICHUM 3aHOCST B Ta6J'II/II_Iy.

Bonpocul ona donycka k pabome

-

. Kakosa niens pabotsi?
. Onummmre ycTpoicTBO paboueil yCTaHOBKU U X0/ SKCIIEPUMEHTA.
3. 3anmmuTe padouyro Gopmyiy, TOSICHHUTE ee.

N

Bonpocul ona 3auumer pabomul

. Chopmynupyiite 3akoHbl HpI0TOHA U pacKpoilTe X CMBICIL.

. ITouemy BTOpOI# 3aKk0H HBIOTOHA OTHOCUTBCS K MAaTEPUAILHOM TOUKE, a HE K Tery?
. JlaiiTe onpeienieHne NMITYJIbCa TeJla U UMITYJIbCa CHJIBI.

. UTo Ha3bpIBaeTCs Maccou Tena.

. JlaliTe MOHATHE CUJIBI U IPUBEINUTE MPUMEPHI U3MEPEHUS CHUJL.

. OTuero 3aBHCHUT yCKOpEHUE § CBOOOAHOTO MaJACHUS Ten?

SOOI WN
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7. IlosicauTe, MOYEMy Ha y4acTKe S TPy3 JBHXKETCS PaBHOYCKOPEHHO, a Ha Y4acTKe S; — paB-
HOMEpPHO?

8. BeiBeuTe pabouyro ¢popmyity.

9. MMonyuute hopmyny s pacyera OTHOCUTEIBHOW MOTPEUIHOCTH, NOJIb3YsCh TU(PepeHIn-
QIBHBIM METOJIOM, U YKa)KUTE ITyTH TIOBBIIICHHUSI TOYHOCTH PE3YJIbTATOB SKCIIEPHUMEHTA.

dopma 0TYETHOCTHU: OTYET MO J1abOpaTOpHOM padoTe, BHIOIHEHHBIH 1O 00pasily, B COOTBET-
CTBHU C 33J]aHUEM.
OcHoBHast TuTeparypa
Nel, Ne2
JlononHuTenpHas IMreparypa
Ne 5, Ne 6.

JlabGoparopHasi padora Ne 2

H3yueHue 3AKOHO6 COXPAHEHUA UMNYIbCA U IHEPCUU.

Llenv pabomul: SKCIIEPUMEHTAIILHOE HCCIIEIOBAHUE IpoOIlecca COyIapeHus yIpyrux Tel u
MIPOBEPKA BBIMOJHEHUS B CUCTEME COYNAPSIOIIUXCS TEJI 3aKOHOB COXpPaHEHUS
HUMITYJIbCA M MEXAHUYECKOW YHEPTHH.

Ilpubopul u npunaonexcrnocmu: nabopatopHas ycranoska FPM-08.

Tlopsook evinonnenus pabomol u 06pabomra pe3yibmamos uzmepeHuil

- 1,2 — cTanpHBIC APl MaccaMu My U Moy;
3,4 — yIIIOBBIC IIKAJIBL;
5 — 3JICKTPOMArHuT

‘\, 1. IlpoBecTH KOPPEKTHPOBKY OCEBOM YyCTaHOB-
C\ié KU L1apoB, 0ciaaOuB (hUKCUPYIOIINE TalKH, yCTaHO-
T : BUTH HIKAJBI 3, 4 TaKUM 00pa3oM, YTOOBI yKazaTeau
— - MIOABECOB 3aHMMAJIM Ha ILIKaJIaX HYJIEBOE IIOJIOXKE-
| ; ﬁ HHUE.
IE Ggo 2z 2. Haxatp knaBuiry «CETby.
- = ;g 3. TlpaBelii map OTOABUHYTH B CTOPOHY JJIEK-

TPOMarHuTa u GJIOKUPOBATH €r0 B 3TOM IMOJIOKEHHUH,
3anucaTh 3Ha4eHHE yTila OTKIOHEHHUS 1Mo/iBeca mpaBoro mapa (1) oT BepTukanu .
4. Haxarp knaBumny «[1YCK»y.
5. Tlocne CTONKHOBEHHUS LIAPOB U3MEPHUTH 110 ILIKAJIE YIIIbl OTKIOHEHHUS 1APOB ¢! (IPaBblii map
)u aé (J1eBbrIit map 2).
6. Wsmepenue moBroputh 8§ — 10 pas.

7. Tlo dopmyne V Z«/29|(1—00505) =25in%\/g_l BBIYUCIINTE CKOPOCTH V IIPaBOro mapa Jo

coynapenus. [loncTaBuB B 3Ty ke (OpPMYITy BMECTO 3HAUEHUS yIila ¢ CpeAHUE 3HAYCHUS <a1/ >u
< aé >, paccumTaiite cpenHue ckopoctu <V, >, <V, > mapoB nocie coyaapeHus.
8. Pe3ynbTarhl BEIUMCIEHUH 3aHECTH B TAOIUILY.

9. TloacraBuB 3HaueHWsI CKOPOCTEH IIapoB 10 M Tocie yaapa B dopmynsr P =mV;

2 2
mV m(V;)" my{V,)
’ . — r_ T1\V1 2\vV2
p =ml<vl>+m2<vz>! Ek_ nu K — +
2 2 2
KUHETUYECKOM OHCPIUU A0 U MOCJC yaapa. 3areM CpPaBHHUTb UX 3HAYCHUS.
10. CJIGHaTB BbIBOJl O BBITIOJTHEHUHN 3aKOHOB COXPAaHCHUA SHEPTHUU U UMITYJIbCA.

11. Paccuurath OTHOCHUTCIIbHYIO NNOTPCITHOCTL BBIYHUCIICHUA UMITYJIbCA 110 (bOpMyJ'ICZ

2

BBIYUCIIUTE CYMMY HMIIYJIIBCOB H
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p

E =@.100%.

Bonpocul onsa donycka k pabome

1. 310KuTh 11€716 PaOOTHI.
2. OnumuTe pabouyro YCTaHOBKY U XOJ1 OKCIIEPUMEHTA.
3. IlosicHUTE CMBICT 1 METOJI OIIPEICTICHUS BCEX BEJIMYNH, BHOCUMBIX B TaOJIHILY.

Bonpocwl 0na 3awumer pabomsi

1. Yto Ha3bIBaeTCS MMITYJILCOM Tela, SHEPTHEH ?

2. [laiiTe onpeeieHne 3aMKHYTOW CUCTEMBI.

3. KaKue BeJIMYMHBI HA3bIBAIOTCS MHTETpajlaMu JABH>KEHUS? IPUBEIUTE IIPUMEPBI.

4. C yem CBsI3aHBI 3aKOHBI COXPAHEHUS UMITYJIbCA, SHEPTUU, MOMEHTA UMITYJIbCca?

5. ChopMynupyiTe 3aKOHBI COXPAHSHHSI UMITYJIbCA U MEXaHUYECKOW YHEPTUN CUCTEMBI.

6. [IpuBeauTte onpeeseHnss KHHETUYECKOW U MOTEHIIUAIBHON SHEPTUH, UMITYJIbCA CUCTEMBI.
7. Kakue cuiibl Ha3bIBAIOTCS] KOHCEPBATUBHBIMU U JUCCUTIATUBHBIMU?

8. Kakue ynapbl Ha3pIBalOTCSl a0COIIOTHO YIPYTHMMHU U aOCOIIOTHO HEYNPyruMu?

@dopma OTYETHOCTH: OTUET IO J1JAOOpaTOpHOM padoTe, BBHIOJHEHHBIN 110 00pasily, B COOT-
BETCTBUU C 3a/laHUEM.
OcHoBHast TuTepaTypa
Nel,Ne2
JlononHuTenpHas IMTeparypa
Ne 5, Ne 6.

JlaGopaTopHas padora Ne 3

Onpedeﬂeuue CKopocmu nyjiu npu nomowu banaucmuyecko2o MasmHuKda.

lle/zb pa60mbl.' OMpCACIICHUE CKOPOCTHU MMYJIK € ITIOMOLIBIO 0aIMCTHYECKOTO MasiTHHKA C HC-
IMOJIb30OBAHHUEM 3aKOHOB COXPAaHCHUA UMITYJIbCa U DHCPI'UH.

Tlpubopol u npunaonesxcHocmu. 0ATNTUCTUUECKUN MAsSITHUK, PY>KUHHBIA MMUCTOJIET,
3epKaJIbHAs IIKala, U3MEPUTEIIbHAS JIMHEHKA, ITyJIs.

Tlopsoox evinonnenuss pabomul u 06pabOMKa pe3yibmamos usmepeHull

SO Ly
I ()
’4
/
! K
U S ¥
O Y . A .E = .(} ............
- T

1. TlpuBecTH MasiTHUK B COCTOSIHAE PABHOBECHSI.

2. TIpoussecTu 5 — 6 BBICTPENIOB, KaXIblil pa3 0OTMeuas CMEIeHUs S yKasarteJis 1o mkane. Pe-
3yNIbTaThl U3MEPEHUH 3amucaTh B Tabmuiy. OnpenennTs cpeHee apupMeTHIecKoe 3HaUeHHE cMe-
menns (S).

M +m g

3. Bbuuciuth ckopocTs myid mo dopmyie (V) :T<S> T e M — macca MasiTHHUKa,
m — Macca myJIu.

4. BbuMCIUTH aOCOMIOTHYIO HOTPEIIHOCT IPSAMBIX MHOTOKPATHBIX M3MepeHuii S:
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rae tyn) — kodddunuent CTerofeHTa A AOBEPUTEIbHON BeposaTHOCTH P = 0,95 1 uncia nsmepe-
HUH N.
5. BBIYHCIHTH OTHOCUTENBHYIO MOTPEITHOCTh U3MEPEHHS CKOPOCTH ITYJIH .

_AV_AM+Am | Am A_S+1(A_9AJ

E oA
(V) M+m+m+S 2l g |

o

Haiitu aGcomoTryto norpemnocts AV =V -E.
OKOHYATENbHBII pe3ynbTaT 3amucars B Buae V =(V )+ AV.

~

Bonpocul onsa donycka k pabome

1. MznoxwuTte 1enb paboThl, HA3HAUYECHUE TPUOOPOB U MPUHAIICIKHOCTEH.

2. Onummre pabovylo yCTAaHOBKY M XOJ] SKCIIEPHMEHTA.

3. Kakue nomymieHuss BO3MOXKHBI, €CJIM PacCMaTPHUBATh CUCTEMY «MAasTHHK-TYJS», Kak 3a-
MKHYTYIO?

4. Hamummure padouyto hopMyily, IPUMEHEHHYIO B JTaHHOU paboTe.

5. Kakue 3aK0OHBI HCIIOTB3YIOTCS IS TIOTYYEHUS pacueTHOU (OPMYITBI

)=o) [9

6. Kak B ycTaHOBKE 00ECIIE€UUTh YCIOBHUS, IIPU KOTOPBIX YAAp IYJIM B MAATHUK MOYKHO CUH-
TaTh HEYIPYI'MM, LEHTPAJIBHBIM U IIPSIMBIM?

Bonpocwt ona 3awyumer pabomsi

1. YUro Ha3bpIBaeTCs UMIYJIbCOM Tela, M B KAKMX €AMHULAX MMITYJIbC U3MEPSETCS B CUCTEME
cn?

2. Ilpu KakoM YCIIOBHUM CHUCTEMY «MAasTHUK-IYJIS» MOXKHO paccMaTpuBaTh Kak H30JUpPOBaH-
HYy10?

3. B yeM coctout 3akoH coxpaHeHus ummynbca? K kakum cucremam oH npumenum? Jlaiite
BBIBOJI 3TOT'0 3aKOHA U MPUBEIUTE NPUMEPHI €T0 MPOSIBIECHUS (€r0o NeHCTBUA).

4. Kak HallTu u3MeHeHNe UMITyJIbCa HEN30JIMPOBAHHON CHUCTEMBbI?

5. Kakwue cymecTByroT BuAbl MEXaHUUYECKOM aHepruu. JlaiiTe ux onpeaeneHus.

6. Jl1s Kakux CUCTeM CHpaBeAJIUB 3aKOH COXPAaHEHMs MEXaHMUYECKOW PHEpPruu U Kak oH Qop-
Mynupyercsi?

7. BeiBegute hopMyny KHHETHUECKON IHEPTUU.

8. BriBemuTe pacueTHyro popmyiry.

9. Kakoif ynap Ha3bpIBatOT aOCOJIFOTHO YIIPYI'MM U KaKOM aOCOIIOTHO HEYyNpyrum?

®dopma OTYETHOCTH: OTUET MO J1TAaOOpaTOpHON paldoTe, BBHIOJHEHHBIN 10 00pasily, B COOT-
BETCTBUU C 3a/laHUEM.
OcHoOBHas nuTeparypa
No 1, Ne 2
JlononHuTEeNbHAS IUTEPATYypa
Ne 5, Ne 6.

JlaGopaTopHas padora Ne 4

Hpoeepka OCHOBHOCO YypaeHeHU: OUHAMUKU epauiamelbHoco o8udiceUs

Llenv pabompi: dKcTIepUMEHTaNbHAs TIPOBEPKAa OCHOBHOTO 3aKOHA JMHAMHUKHU BpallaTeIbHOTO
JIBIDKEHUS ¢ TTIOMOIIbI0 MasiTHuka ObepOeka.
IIpubopwi u npunaonexcnocmu: MmassTHUK O6epoeka ¢ MuiuHceKyHomepom FPM-15,
HITaHT CHITUPKYITh
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Tlopsiooxk evinonnenuss pabomul u 06PabOMKA pe3yIbmMamos usmepeHull

1 — B3aUMHO NEPHEHIUKYIISPHBIE CTEPKHU;
2 — MOABWXHBIE IIIIUHAPUICCKUE TPY3HI;
3 — IBYXCTYNEHYAThIH JIHCK;
4 — rpy3 Maccoi m;
5 — KOJIOHKa C MIJJTMMETPOBOM IIKAJION;
» 6, 7 — pOTOAIEKTPUIECKHE TaTUNKH

N

1. V3MepuTh IITAHTEHIUPKYJIEM PAAUyC GOJIBIIOro U
MaJIOro IKKMBOB I'1 U I IBYXCTYNEHYATOro JUCKa 3.

2. Onpenenuth Maccy rpysa M B3BEIIMBAaHUEM Ha
TEXHHUYECKHUX Becax ¢ TOYHOCTHIO 0,1 T.

3. Ilposeputs cootHomenue & /& =M /M, . Jlna

3TOrO:
® 3aKpenuTh LMIMHIPUYECKHE MOABHXKHBIC I'Py3bl 2 Ha CTEP)KHAX Ha OMKaiileM paccTos-
HUM OT OCH BpallEHUs TaK, YTOObI KPECTOBHHA ObLIa B MOJIOKEHUH 0€3pa3INYHOr0 PaBHOBECHS;
® HaMOTaTh HUTh Ha OOJIBILION IIKUB paguyca I'1 U U3MEPUThH BpeMs JBHKEHUs rpy3a t; ¢ BbI-
COTBI N MHJUTHCEKYHIOMEPOM;
® OIIBIT MIOBTOPUTH 5 pa3 (BBICOTY h HE pekoMeHyeTcsi MEHSTh B TEUCHHUE BCeil pabOThI);
2h a,

e 110 popmynam & = _<t >2 , 61 = T , M, = m(g —al) IL BEIYHCIIMTH 3HAUEHHUS 1, &, M1,
1 1

e He MeHss PaCIOJIOKEHHS MOIBHKHBIX IPYy30B MACCOM M M OCTaBJIsAsl TEM CaMbIM HEH3MEH-
HBIM MOMEHT MHEPIIUH CUCTEMBI, OIBIT TOBTOPHTH, HAMATHIBAsL HUTh C IPY30M Ha MaJIbIi IIKUB pa-
JILYCOM ;]

® 110 BBHILENPHUBEIECHHBIM (POPMYJIaM BHIUKMCINTh 3HAYEHUS A2, &, Mp, NOICTaBUB B HOPMYJTY
IS YCKOPEHUS ap CPEHEE 3HAYEHUE BPEMEHH <t2> ;

® IPOBEPUTH CIIPABENIUBOCTE CIIEACTBUS OCHOBHOTO 3aKOHA JMHAMUKH BPALIaTENILHOTO JBH-
JKEHUA: &le, =M /M, npu J =const

e JIaHHBIE PE3Y/IHTATOB H3MEPEHUI U BBIYMCIECHHUI 3aHECTH B TaOJIHIIBL.

4. TIposeputs cootHomenue & /& =J,/J3" . Ilna sroro:

e DPa3IBHHYTH MOJBUKHBIE TPY3bI IO YIIOPOB Ha KOHIAX CTEPIKHEN, HO TaK, YTOOBI KPECTOBH-
Ha MasTHUKA HAXOJUJIACh B TIOJIOKEHUH OE3PA3IMYHOTO PABHOBECHS;

e JUIS MAJIOTO IIKMBA I OMPEICTHTh BPEMs ABIDKCHHMs Tpy3a U 1o 1aHHBIM 5 OMBITOB;

, 2h , a _mr}(g-a’)

e 1o popmynam & = <t'>2 , € T J’ — 7 ONDECIHTH 3HAUCHHUS a', &, J";
2

e npu nposepke cooTtHomenus & /&, =J, /3" npu M = const ucnonb3yroT 3HAYEHUS TIPE/bI-
JIYILIETO OTIBITA;

2
mr, (g—a,)
e 10 popmyne J, = T, OUPEIEINTD 3HAUCHHE Ja;
2
e BLIYUCIUTE cooTHomenue € /&, =J,/J" npu npu M = const;

® pe3yJabTaThl U3MEPCHUN M BHIYMCIICHUH 3aHECTH B TAOJHILY.
Bonpocul onsa donycka k pabome

1. KakoBa 1iesb paboTh1?
2. ChopmynupyiiTe OCHOBHOM 3aKOH TUHAMHUKHU BpalaTelbHOTO ABrKeHUus. [loscHuTte Qusn-

YeCKHH CMBICT BCJIIMYHH, BXOOJAIINX B }IaHHBIﬁ 3aKOH, YKAXXUTC CAUHHUIBI UX U3MCPCHUS B «C».
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3. OnumuTe ycTporcTBO pabouell yCTaHOBKH.
4. OueHuTe NMOrperHOCTh METO/1a U3MEPEHUM BEJIMUMHBI YIIIOBOTO YCKOPEHHUS.

Bonpocwt onsa 3awumsr pabomei

1. JlaiiTe onpeneneHyuss MOMEHTA CUJI, MOMEHTA UMITYJIbCa MAaT€PUAIbHON TOUKU OTHOCHUTEIb-
HO HenoABYXKHOU ToukH O.

2. ChopmynupyiiTe OCHOBHON 3aKOH JUHAMUKH BPAIIaTeILHOTO JABMKCHUS TBEPAOTO Tea OT-
HOCHUTEIILHO HEMOABIKHON TOUYKH O M HEMMOABUIKHOM ocH Z.

3. JlaiiTe onpeneneHre MOMEHTA HHEPIIMH MAaTePHATLHON TOYKH U TBEPJIOTO TeEla.

4. BeiBenute paboune GopMyJbl.

5. Besenure cootHomenue £ = f(J) npu M =const u ¢ = £(A) npu J =const.

6. EcTb 1 KpuTHUYECKUE 3aMeYaHus K JaHHOU pabore?

dopMa OTYETHOCTH: OTUET IO JJaOOpaTOpHON padoTe, BBHITOJHEHHBIA 1O 00pasIly, B COOT-
BETCTBUH C 3aJJaHHEM.
OcHoOBHas JuTeparypa
No 1, Ne2
JlomonmHuTEIBHAS JTUTEPATYPA
Ne 5, Ne 6.

JlabopaTopHasi padora Ne 5
OnpedeﬂeHue MOMeEHMA UHepYUU KPYMUIbHO2cO0 MAAMHUKA Memooom Koaebanuil.

Llenv pabomul: SKCTIEPUMEHTAILHOE OMpEeNeHHE TeproJa KPYTHIBHBIX KOJEOaHWH W MO-
MEHTa UHEPIUU KPYTHJIHLHOTO MasiTHUKA.

Ipubopwi u npunadnesxircHocmu: KPyTUIBHBIA MAasTHUK ¢ MIUDTHCEKyHIIOMepoM FPM-05,
MUKPOMETP.

Tlopsook evinonnenus pabomul u 06pabOMKA pe3yibmamos usmepeHull

1 — mikana MUJITUCEKYHAOMEPA;
2 — ocaoBanue npudopa FPM-05;
3 — KOJIOHKa;

4,5, 6 — KPOHILITEHHBI;

7 — IOIBY>KHAS paMKa;

8 — cTanpHas MIUTA;

9 — (hoTORNIEKTPUYECKHIA JATUHK;
10 — snekTpoMarHur;

11 — mkana;

12 — rpy3 B popme ky6a;

13 — mummucexynnomep FPM-05

1. BxurouuTs npubop B CETh;

2. TIOBOpauMBasi paMKy MpUOOpa ¢ 3aKPEIJICHHBIM B HEH Tpy30M, MPHUOIM3HUTH €€ CTPEIKy K
3JIEKTPOMArHUTY TaKUM 00pa30M, YTOOBI JIEKTPOMArHUT (PUKCHPOBAII MOJIOKEHUE PAMKH;

3. HaxkaTh KHOMKY «[IYCK», mpu 3TOM 3JIEKTpOMarHuT 00ECTOYMBACTCS, M PaMKa C TPy30M
HAuMHAeT COBEpIIATh KoJeOaHMus;

4. mocie TOro, KaKk paMKa COBEPIIUT HE MEHee 9 KPYTHIBHBIX KOJeOaHWid, HaKaTh KHOIKY
«CTOIl»;

5. 3ammcath B TaOJIUITY pe3yJIbTAaTOB MMOKa3aHHs MUJUTUCEKYHIOMEpa;
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6. TOBTOPUTH U3MEPEHHUSI 5 pa3 C OJHUM M TEM K€ YUCIIOM KoJieOaHMif; 10 pe3ysbTaTaM MaTu

U3MEpPEHUI ONpeNeNnuTh cpeaHee apupMeTuyecKoe 3HAYCHUE BPEMEHH <t>, BBIYUCIIUTH TIEPUOL

)

KoJe6aHmii MasTHHKA | = ? :

T 2 r4
7. o (bopMyﬂe J= 872"_ G BBIYUCIIUT MOMCHT HWHEPLHUKU KPYTHUIBHOI'O MasTHHUKaA
10 2
(G = 8,0-10° H/ud).
8. HaHHBIe PE3YIBTATOB I/I3MepeHHﬁ U BBEIYMCIICHUN 3aHECTHU B Ta6HI/IHy.

Bonpocul onsa donycka k pabome

1. Yrto Ha3bIBaE€TCSI MOMEHTOM HMHEPIIMH MaTepUAIbLHON TOUKK? MOMEHTOM MHEpIIUHU Tena?
2. Onummre pabovyro YCTAaHOBKY U XOJ IKCIIEPUMEHTA.
3. 3anummTe padouyro GopMysly MOMEHTA HHEPIIHH.

4. OueHuTe MOTrPEeIIHOCTh METOAA U3MEPEHU Meproa KojaebaHuii 1 MOMEHTa MHEPIHH KPYy-
TUJIBHOT'O MasiTHHKA.

Bonpocwl ona 3awumer pabomsi

1. BeiBenute popmyny mnepuona KpyTHIBHBIX KoleOaHuil ¥ (HopMyIly Ui ONpeaeneHus Mo-
MEHTa WHEPIIUU KPYTHIBHOTO MasiTHUKA.

2. BriBegure popmyny moayins kpydenust D u moxynst cnsura G tBepaoro tena. Kakos ¢usu-
YEeCKUH CMBICI MOJYJIsl CIBUTA U MOAYJIsL Kpy4deHuUs?

3. JlaiiTe onpeneneHne MOMEHTA HHEPIIUH MAaTePUAITbHOM TOUKH.

4. Chopmynupyiite Teopemy LTeitnepa.

dopMa OTYETHOCTU: OTYET MO JTaOOpaTOpHOU padoTe, BHIOJHEHHBIN MO 00pasily, B COOTBET-
CTBHH C 3a/IaHUEM.

OcHoBHas nuTeparypa
Nel,Ne2
JlononHuTenpHas IMTeparypa
Ne 5, Ne 6.

JlaGopatopHasi padora Ne 6
Ynueepcanonviu masmuux

Llenv pabomul: SKCTIEPUMEHTATIBHOE OIpEIeNIeHNE YCKOPEHUsT CBOOOIHOTO TMAJCHUS METOI0M
KoJIeOaHUH MaTeMaTHYeCcKoro 1 000POTHOTO MassTHUKOB.

Ilpubopul u npunaonexcHocmu:
ycranoBka FPM-04.

Tlopsook evinonnenus pabomel u 06PaAbOMKA pe3yibmamos usmepeHul

Ll 1 — ocunoBanwue ycranosku FPM-04;
13 2 — perynupyeMble HO)KKA OCHOBAHHMS MasTHHKA;
3 — KOJIOHKA (BepTHUKAJIbHAsI CTOWKA) C MUJITIMETPOBOM
‘ IIKAJION;
| 4,5 — KpOHIITEHHBI;
Jd—" 6 — dorornexTpHYECKU NaTUHK;
14 7 — BOPOTOK BEPXHETr0 KpOHILTEIHA 4;
: ‘I]T/ 8 — MaTeMaTU4YECKUN MasTHHK;
Ll o o o
Lo [ 1 }— 9 — pusuyeckuii (06OPOTHBIN) MASTHHK;
| 10 — BOpPOTOK 151 peTryTMPOBKU JJTMHBI MATEMAaTUIECKOTO

MasITHUKA;
= ) — 11, 12 — cranbHbBIE POIUKHU (PU3MUECKOTO MASITHUKA;
5 2 1 13, 14 — onopHbIe TPU3MBI (HPU3HYECKOTO MAsITHUKA
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Onpe()eﬂeﬂue YCKOpeHUA €c80000H020 NAdeHUs C NOMOUBIO MaAmMemMamuiecKkoco MasamHuKa

1. HwxHuii KpoHIITEHH 6 BMECTE ¢ (POTOAIEKTPHUIESCKUM JATYMKOM YCTAaHOBUTE B HIDKHEH va-
CTH KOJIOHKH TakK, 4TOOBI JJTMHA MaTeMaTHYECKOro MasiTHUKA 1O mkaie Obiia He menee 50 cm. 3a-
TSHUTE BOPOTOK 5, GUKCUPYS (POTOAIEKTPUIECCKUI aTUNK B U30PAaHHOM ITOJI0KCHHH.

2. TloBopaunBas HUKHUH KPOHILITEHH, TOMECTUTE HAJ JATYMKOM MAaTEeMaTHYECKUN MasTHHK.

3. Bpamas Bopotok 10, Ha BepxHEM KPOHIITEHHE YCTAHOBUTE IJIMHY MaTEMaTUYECKOTO MasiT-
HUKa, 00paTUB BHUMaHUE Ha TO, YTOOBI YepTa Ha MIapuKe ObLIa MPOJOHKCHUEM YePThl Ha KOPITyCce
(b OTORNIEKTPUYECKOTO JaTUHKA.

4. BxirouuTte ycTaHOBKY, HakaB Ha kHonKy [1YCK.

5. OTKIOHHTE MATEMATHYECKUIl MAsSTHUK HA yrol 4 — 5° OT OJ0KEHHs| pABHOBECH.

6. Haxwmwure knasumry CbPOC.

7. Tlpu nmoacuere nameputeneM 30—50 konebanuit Haxxmure kiapumry CTOIT (mpu 30 xoneba-
HUSX HaxaTh 1pu 1udpe 29, npu 50 xonedbanusx — npu nuudpe 49!). Usmepenus moBTOpuUTe HE Me-
Hee 5 pa3 I OJTHOTO U TOTO YKe YrCiIa KojJeOaHuu.

8. Ompenenure cpennee apudmeTnyeckoe 3HaUCHUE BpeMEHH 1o (popmysie:

1 n
<t>—;;ti

TAC N — KOJIUYECTBO BBIMIOJIHECHHBIX I/ISMepeHI/II;'I; ti — 3Hauenue BPEMCHH, MOJIIYYCHHOC B | — oM u3-

MEpPEHUH.
9. Omnpenenure nepuos 71 MAaTEMaTHUECKOTO MasiTHUKA.
2
4z°l
10. ITo popmyne 9: = T2 OMPEAeNnTe yCKOpeHue CBOOOJIHOTO TMaJIeHUs J.
1

Onpeoenenue yckopeHus c60600H020 NAOEHUsL C NOMOUbIO 0OOPOMHO20 MAAMHUKA

1. TloBepHuUTE BepXHHUIl KPOHIITEHH Ha 180°.

2. YcraHoBHTE O0OPOTHBIN MasATHUK Ha HOXe 14 Kak yKa3aHO Ha PUCYHKE a).

3. OTkIOHMTE MasiTHUK Ha yroia 4 —5° oT HoNMOKeHHs paBHOBECHS.

4. Haxwmwure xnaBuury CbPOC.

5. Tlocne moxacuera uzmepurenem 30—50 konebanuii Haxxmute Kiasuiry CTOIL U3mepsitor He
MeHee 5 pa3 Bpems 30—50 kosiebaHUl MasTHHUKA.

6. Ompenenure meproj] KoJieOaHuit 000POTHOTO MasITHUKA T5.

7. CHHUMUTE MasTHHK U, IEPEBEPHYB €0, MOABEChTE Ha BTOPOM HOXke 13 (cM. puc. 6).

8. HwxHMII KPOHIITEHH C (OTOMNICKTPUICCKUM JATIUKOM 6 MEepeMecTUTe TakK, YTOOBI KOHEI
CTEpPIKHS MasTHUKA MePEeKPhIBAIl CBETOBOM JIyY, MOCTYMAIOUINI OT JIAMITIOUKH HA (DOTOJATUHK.

9. TloBTOpUTE OMBIT COMIacCHO MyHKTaM 3—5. Onpenenus nepuo konedanuii T ), CpaBHUTE pe-
3yJbTAT C MOJYYEHHOMN BBIIIE BEIUUYUHON T5. J{71s1 000POTHOTO MasiTHUKA PACXOXkJICHHS B 3HAYCHU-
ax Tou T 2/ HE JOJKHBI peBbIaTh 1%.

10. Onpenenure NMPUBEACHHYIO JUIMHY OOOPOTHOTO MasTHUKA L, MOJCUMTHIBAas KOJIWYECTBO
HAce4YeK Ha CTEP>KHE MEX/1y HO’KaMU, KOTOpbIe HAaHECEHBI uepe3 Kaxabie 10 M.

47
TS

12. Ouenute oTHOCHTENBHYIO (E) 1 a0COMOTHYIO (AJ) MOTPEITHOCTH PE3yIbTATOB U3MEPEHHIA

1o (popmynam, mosrydeHHbIM U depeHInaIbHBIM METOAOM:

11. Tlo popmyne 92 = OTPENIETTUTE YCKOPEHUE CBOOOIHOTO MaIeHUs (.

E]=£=2£+Al+2£, Aglelgl;
& T ! I
EzzﬁzzﬂJrA_LJrzA_TZ' Ag, = E,g,.

g, V.4 L T,

13. Pe3ynbTaThl H3MEPEHUI U BHIYUCICHUH 3aHECUTE B TAOIHUIIBI.
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How

o

Bonpocwt ons oonycka k pabome

[{enb paboTHLI.

Uto Ha3zwpiBaeTCs (HU3MYECKUM M MaTEMaTHYSCKUMH MasTHUKamMHu? Kakoil MasTHUK SIBIsSETCA
000pOTHBIM?

3anummuTe Gopmyay mepuoaa KojaeOaHWH (PU3MYECKOr0 MAasTHUKA M TOSICHUTE (PU3MUYECKHMA
CMBICJI BXOJSIIMX B HEE BEJIUYMH.

Onumure pabovyro YCTaHOBKY U XOJ1 SKCTIEPHUMEHTA.

Bonpocwl ona 3awumer pabomsi

BeiBenute popmyny i nepuoja koneOaHui (PrU3NYECKOro M MaTEMAaTHYECKOTO MAsTHUKOB.
BriBenute nuddepennuanbapie ypaBHEHUS TApMOHUYECKUX KoJeOaHUi (pu3nyeckoro u mare-
MaTHYECKOI'0 MasiTHUKOB, IPUBEIUTE UX PEILICHUSL.

Uro Ha3bIBaeTCS NPUBEICHHON JUIMHON (PU3NYECKOTO MassTHUKA?

BeiBenute pabouyro popmyiy /Ui onpesieneHust yCKOpeHUsl CBOOOAHOIO MaCHMSL.

OrneHuTe MOrpenIHOCTh METOI0B U3MEPEHHUSI YCKOPEHUsI CBOOOIHOTO MaIeHHUs C IOMOIIBIO Ma-
TEMaTU4YECKOI0 1 000POTHOTO MasiTHUKOB.

®dopma OTYETHOCTH: OTYET MO JTabOpaTOpHOI paboTe, BHIOJHEHHBIN MO 00pa3ily, B COOTBET-

CTBHH C 3aJaHHUCM.

OcHoBHas nuTeparypa
Nel,Ne2
JlononHuTenpHas IMTEpaTypa
Ne 5, Ne 6.

JlaGopaTopuas paGora Ne 7

Onpedenenue ckopocmu 38yKa 8 8030yxe MemoooM Pe30HAHCA

ue]lb pa60mbl.' O3HAKOMIJICHHEC C PE30HAHCHBIM METOA0OM OIIPCACIICHUSA CKOPOCTHU 3BYKaA.

Tlpubopol u npunaonesxcHocmu.
MeTaJTNYecKasi TPyOKa ¢ TIOJIBHYKHBIM MTOPIITHEM, SJICKTPOHHBINA ocrIIorpad,
3BYKOBOW T'€HEPATOpP, U3MEPHUTEIIbHAS JIMHEHKA, MUKPO(DOH.

Ilopsiook evinonnenus pabomel u 06padomMKa pe3yibmamos SKCnepuMeHma

1 1 — 3ByKkOBOI1 reHepaTop;
3r - 5 2 5
=N — TenedoH;
y 3 — TpyOKa;

4 — opIIeHb;
5 — ocumuorpad

[ 72— —
VAREY,

1. Bxumounts 3ByKoBO# renepatop 1 B cetsb. [IpeaBapurensHo cinemyeT yCTaHOBUTH PYyYKH Ha

TIaHEJM TeHepaTopa: «KMHOKHUTEIh YaCTOT» — B MoJioxkeHue 10, «peryimpoBKa HAIPsHKSHUS

— B KpaiiHee jeBoe monoxenue 50. 3areM pydKoW HACTPOMKH YCTAHABIMBAIOT BBIXOIHYIO

yactoTy reHeparopa 1500 I'm.

Bxuttounts B ceTh ocumiuiorpad 5.

3. MeieHHO 1 paBHOMEPHO OTOJIBUTAEM TMOpIIeHb 4 0T TenedoHa 2 U 1o IIKajie, HAHEeCCHHOU
Ha MITOKE, HaXOJSIIMMCS BHYTPH TPYOKH 3, IOCIEIOBATENIFHO OTMEYaeM M 3aliChIBacM
noJIoKeH s i, TPy KOTOPBIX CHTHAT Ha SKpaHe OCIMuIorpadpa MaKCUMaJIbHO YCHUITUBACTCSL.

4. Beraucnsercs paccrosiaue O | = ljzq — li. Cnenyer Haiitn He MeHee nsiTH 3HaYeHUH O |.

5. Tlo popmyne A =24, =206l BBMUCINTH IJTUHY 3BYKOBO# BOJHBI Ul KKIOTO U3 OIBITOB,

N

BBIYKCIHMTH (pa30BYIO CKOPOCTH PACIpoOCTpaHeH s 3ByKa 1o ¢popmyie L =Av =20lv .
6. Haiitu cpenHIOI0 CKOPOCTh 3BYyKa M paccyuTaTh aOCONIOTHYIO M OTHOCHUTEIBHYIO MOTpPEeI-

HOCTHU PE3yJbTATOB UBMEPEHUM, UCXOS U3 CPEIHETO 3HAYEHUSI ICKOMOW BEJTMYUHBI.
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7. W3mepenust moBToputh mipu yactote 2000 '
8. PesynbTaThl U3MEPEHHIA U BBIYMCICHUN 3aHECTH B TaOJIHILY.

Bonpocwt ona oonycka k pabome

1. Kakoga menb paboThI?
2. OnummTe MEeTO A HaXOKACHHS JUTMHBI 3BYKOBOM BOJIHBI B paboTe.
3. 3anummte GopMyiTy A ONpeaesieHUs] CKOPOCTH 3ByKa B padoTe.

Bonpocwt ons 3awumsr pabomei

1. Yro Ha3miBaeTcs MexaHuueckou BoiHOWM? Kakas BoiyiHa siBisieTcs npoaoiasHoi? Ilonepeu-
HO?
[TonyunTte ypaBHEHUE IIIOCKOW OETyIIEl BOJIHBI.
Urto Ha3bIBaeTCs HHTEpQEpEHIIHEH BOJIH?
BeiBenute ypaBHEHUE CTOSIYEH BOJIHBI.
Uto Takoe my4yHOCTh, y3€JI CTOSYEH BOJIHbBI?
Kakumu cBoiicTBamMu 001aJaI0T MEXaHUYECKHE BOJIHBI?
Uto Ha3bIBaETCS 3BYKOM?
OT 4ero 3aBUCUT CKOPOCTh PaCIpOCTPAHEHUS 3ByKOBOM BOJHBI B TBEP/BIX, KHUIKUX, Ta30-
o0Opa3HbIx BeniecTBax? BeiBenure ee.
9. BeBenuTe popMyIIBI 411 PHEPTUN  MHTCHCUBHOCTH OEryIeil BOJIHBI.
10. Yo Ha3bIiBaeTcs BbICOTOM 3ByKa? OT 4ero 3aBUCUT I'POMKOCTb 3ByKa?
11. Yo HaszwiBaeTcs HHGPA3BYKOM, YIbTpa3BykoM? Pacckaxure 00 MX MPUMEHEHUH.

NG~ wWN

®dopma OTYETHOCTH: OTYET 1O JabopaTopHOil paboTe, BBHIMOIHEHHBINH 0 00pasily, B COOTBET-
CTBHHU C 3aJJaHUEM.
OcHoBHast TuTepaTypa
Ne 1, Ne2
JlononHuTeNbHAS TUTEPATypa
Ne 5, Ne 6.

JlabopaTopuasi padora Ne 8
H3y’{€H1/l€ 2Ad306blX 3dKOHO6

Lenv pabomul: M3y4eHHE Ta30BbIX 3aKOHOB; IIPOBEpKa ypaBHeHuUs KnanelipoHa.
Ilpubopwr u npunaonexcnocmu: Koiada ¢ TEPMOMETPOM, BOJASHON MaHOMETp, CTaKaH C BOJIOH,
AIIEKTpUYECKasl ININTKA CO IITATUBOM.

Tlopsiook evinonnenus pabomsel u 06PadbOMKa pe3yibmamos usmepeHsl

1 — perynmMpoBOYHBIN BUHT JIANIKH [TATHBA;

2 — IITaTHB;

3 — koi0a;

4 — TepMoMeTp;

5 — XUMHUYECKUH cTakaH C BOJOH;

6 — oneKTpuyUecKas IINTKa;

7 — 3aKUM;

8 — BOJIIHOI MaHOMETP;

9 — MUIITIMETpOBas IIKAJIA;

10 — perynupoBOUYHbIE BUHTHI IIKAJIEI MAHOMETPA

1. Ocnabuthb 3a%uM 7 ¥ IPOBEPUTD, COBIAJAET JIU YPOBEHb BOJbI B KOJIEHAX MAHOMETpA C HY-
JIEM ILLIKAJIBI.
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2. 3anucath B Tabnuiy | HadaabHBIC 3HAYCHUS MAapaMETPOB COCTOSIHUS BO3Iyxa B konbe: Ty,
po, Vo 1 S (mepBoHAYaIbHBIC 3HAYCHUS TEMIIEpaTypbl BO3AyXa, NaBIeHUS, oO0beMa W IUIOMAAH
BHYTPEHHETO CEUCHHS TPYOOK MAaHOMETPA).

3. TlepexpbITh C TOMOIIBIO 3aKUMa / OCTYH BO3yXa B KOJOY M BKIIOUUTH IIIEKTPUIECKYIO
TUTUTKY ©.

4. Bo3ayx B 3aKpbITOH KOJIO€ HarpeBaroT OT KOMHaTHOU Temneparypsl 10 40 — 50 °C u uepes
kaxbie 4 — 6 °C, B 3aBUCUMOCTH OT LICHBI JICJICHHSI TEPMOMETPA, PUKCUPYIOT IO IIKaJIE MAaHOMET-
pa 3nauenus hy, hy, hs, ..., hy, cootBercTByromue temneparypam 11, T, T3, ..., Tn . JlaHHBIC H3Me-
peHHUli 3aHeCTH B TAOIHUILY 2.

5. Tlo dpopmynam p,=p,+209h, u V,=V,+Sh, BbUUCIAIOT 3HAUYCHUS NABJICHUU p1, P2, P3,
..., Pn 1 00bEeMOB V1, Vo, V3, ..., V), cooTBeTcTBYIO1IME Temneparypam 71, T2, Ts, ..., T .

6. Hcnonwsys hopmyiibl

pV: _ (Po+2pgh ) (Vo +Sh)  pV, _ (Po+2pgh,) (Vs +Sh,)

T, T, T, T, e
ann — ( pO + 2pghn )(VO + Shn )
T, T, '

OCYILECTBIISIOT MPOBEPKY 3akoHa Kianeiipona. Pe3yabTaThl BEIUMCIICHUI 3aHECTH B TaOIUILY 2.
Bonpocuvl ons oonycka k pabome

Cdopmynupyiite 1eiab paboThI.

JlaliTe MOHATHE UICATTBHOTO Ta3a.

Onummre ycTaHOBKY U MOPSIIOK BBITOJIHEHUS paOOTHI.

3anumuTe padodyro Gopmyity A IpoBepKU ypaBHeHus KianeipoHa U mosicHUTE ee.

NS

Bonpocwr onsa 3awyumer pabomei

1. IMosicauTe, MOYeMy H3ydYas MOBEICHHE PEaJbHBIX I'a30B, Mbl YaCTO MOJb3YEMCSl MOJICIBIO
UIeabHOro rasa?

2. 3anuimuTe OCHOBHOE YPaBHEHHE MOJICKYJISPHO-KMHETUYECKOW TEOpUU HICalbHOTO Ta3a H
MOSICHUTE €ro.
3. JlaiiTe mOHATHE MOJS BEIIECTBA, KAK PACCUUTHIBACTCS KOJIMYECTBO MOJICH UAEaTBHOrO rasa,
YHUCJIO MOJICKYJI ra3a’?
4. ChopmynupyiiTe 3aKOHBI UeanbHOTo Ta3a. [IpuBenure rpaduku n3oTepm, H306ap, U30X0pP.
5. Ucnonb3ys ypaBHenue Kianeitpona
QI_—V =const mpu N = const,

BBIBEJIUTE U MOSICHUTE YPABHEHHE
A (P +2p9h,)(V, +Sh,)
T, T,
6. IlosicauTe HpU3MUIECKUN CMBICI Ta30BOM TOCTOSHHOM R.
7. Urto Ha3bIBaeTCA TEPMOJAMHAMUYECKUM MPOLIECCOM?

®dopma OTYETHOCTHU: OTUET MO J1abOpaTOPHOU paboTe, BHIMOIHEHHBIN MO 00pa3ily, B COOTBET-
CTBHH C 33/I1aHUEM.
OcHoBHast TuTepaTypa
No 1, Ne 2
JlononHuTENRHAS IUTEPATYypa
Ne 5, Ne 6.

JlaGopaTopnasi padora Ne 9

Onpedenenue cpeonetl OnuHbl c860000H020 npobeza u IPHeKkmusHo2o ouamempa
MOJIeKYNl 8030yXa

Lenv pabomul: SKCTIEPUMEHTAIILHOE ONpEJeNIeHne CpeAHel JIMHBI CBOOOAHOTO Ipobdera Mo-
JIEKYJ BO3/TyXa; onpeaeneHue 3pPeKTUBHOTO 1uaMeTpa MOJIEKYJI BO3ayXa.
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IIpubopwl u npunaonexcHocmu:
CTCKJISTHHBIN OAJUIOH C KpaHOM, MEPHBIN CTaKaH, KamuusIpHas TpyOKa,
JMHEWKa, CEKYHIOMEp, TEPMOMETP, GapoMeTp.

Tlopsadoxk evinonnenus pabomol u 06padboOmKa pe3yibmamos usmepeHull

1 — cTeknsHHBINA 0aJIOH;

2 — ipo0ka;

3 — KanuusIp;

4 — kpaH;

S — MEpHBI cTakaH

1. Hamomusror 6awton 1 Ha Tpu YeTBEPTH BOAOH U TUIOTHO 3aKPHIBAIOT MTPOOKOH 2, B KOTOPYIO
BCTaBJIEH Kanujuisp 3.

2. JluHelikoil 3aMepsIOT MepBOHAYAIBHBIA YpoBeHb BOAbI Ni. OTKpBIBAIOT KpaH 4 U OJHOBpE-
MEHHO BKJIIOYAIOT CEKYH/I0MeEp.

3. Korma B MepHOM crakane 6yzer 100 + 200 v Bogsr (1 mx = 10°° M%), 3axpeiBaror kpan u
OJIHOBPEMEHHO OCTaHABJIMBAIOT CEKYHIOMED.

4. 3aMepsOT YpOoBEHb XKUAKOCTH Ny B cocyne. O0ObeM BBITECHEHHOM U3 OaljIoHa BOJIBI B MEp-
HOM CTakaHe OyzieT paBeH 00beMy Bo3ayxa V, BomIemero B 0aJJIOH Yepe3 Kamumusip 3.

5. Tlo dhopmyne

3zr* [zRT AP
(=t PR
161PY\ 24 V

PacCUUTHIBAIOT CPEAHIOI0 ATUHY CBOOOIHOTO Mpodera MoJeKyll Bo3ayxa. PasHoCTh AaBlieHUN BbI-
YUCJISIOT 110 hopMmyIie:
h +h,

2 )
6. OmbIT MOBTOPSIOT TPH pa3a ¢ OJHUMH U TeMHU JKe 3HaueHueM V u h;.
7. Tlo dopmyne

AP = pg

KT

2z (A)P

paccuuThIBaOT 3)HEKTUBHBIN AuamMeTp MoseKyisl Bo3ayxa d. [laBnenne P u Temneparypy 7 Bo3-
nyxa B JabopaTopun 0epyT U3 MOKa3aHU 0apoMeTpa U TEPMOMETpa.

8. Meronom pacyeTa MOrpenIHoCTedl KOCBEHHBIX U3MEPEHUI HaXOIIT OTHOCUTENbHYIO £ U a0-
COJIIOTHYIO AA MOTPEUTHOCTh CPEHEH JITMHBI CBOOOHOTO Tpo0Oera MoJeKys BO3IyXa.

Bonpocwt ons oonycka k pabome

1. Cdopmynupyiite 1emab paboThl.
2. 3anummre padoune GOopMyIibl Ui pacyera </1> U 0, MOsSICHUTE CMBICI BCEX BEIMYHH, BXO-

JSIIUX B 9TH (HOPMYJIBL.
3. Onummte pabodyro YCTAaHOBKY U TIOPSIIOK BBITTOTHEHHS PaOOTHI.

Bonpocul ona 3auumer pabomul

1. Yro naszwiBaercs 3¢ (HEeKTUBHBIM AUAMETPOM MOJIEKYIIbI? DPPEKTUBHBIM cEUeHUEM?
2. JaiiTe onpezeneHue JIMHBI CBOOOJHOrO mpo0era MojeKy: rasa.
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3. BriBeaure Gpopmymy s pacueTa </1> :
KT
Ay=—rmer——.
A 27d?P
4. BeiBenute padoune GopMyIIsl I pacuera <l> ud.

5. Hcnonb3ys nuddepeHnnanbHbii MeToa, nmoaydure GopMyiy ajs pacdera OTHOCHTEIbHOM
AL

(4)
@dopma OTYETHOCTH: OTUET MO J1TAaOOPaTOpHO padoTe, BBHIOJHEHHBINA M0 00pasily, B COOT-
BETCTBHHU C 33JJaHUEM.

IOTPELIHOCTH (l) ,T.e. E=

OcHoOBHas nuTeparypa
No 1, Ne2
JlomonmHuTEeIBHAS JTUTEPATYPA
Ne 5, Ne 6.

JlaGopaTopnas paGora Ne 10

Onpedeﬂeﬂue OMHOUIEHUST MENTIOEMKOCMEL 603()yxa npu noCmosAHHOM oasneHuu
U NOCMOSIHHOM 00beme

lle/zb pa60mbz.' OIIpCACINTbL METOIOM KneMaHa-[[esopMa OTHOIIICHHE TEII0EMKOCTEH BO3JyXxa
IIpH MOCTOSAHHOM IOAaBJICHUHW U ITIOCTOAHHOM ooneMme.

Tlpubopvl u npunaonexicHocmu. CTEKISIHHBIA 0auioH, Hacoc KomoBckoro,
U—oOpa3Hblii BOASHONW MaHOMETP, COEAMHUTEIIbHBIE IIJIAHTH

Tlopsook evinonnenus pabomul u 06pabomKa pe3yibmamos uzmepeHuil

s U e U |
A
: Q
N\ | —5 1 — crexystHHBIN 0aJUIoH;
e 2 — poOka;
1 \ 3 — kpaH;
f" i ! [\ 4 — nacoc KomoBckoro;

5 — BOJISIHOM MaHOMETP

\, .

e o -

1. TIpoOkoit 2 mepeKphITh OTBEPCTHE B KPHIMIKE OANIOHA W OTKPBITh KpaH 3, COeIUHSIONINNA
6am1oH 1 ¢ HacocoM.

2. Bpamas pykosTKy Hacoca, HaKauMBaIOT BO3JyX B OAJUIOH TakK, YTOOBI Pa3HOCTh YpOBHEH
XKHUJIKOCTH B TpyOkax U-o0pa3Horo manomerpa 5 cocraBuna 25 — 30 cm.

3. Tomoxnath 2—3 MHHYTHI TTOKA )KUJIKOCTh HE IEPECTAaHET MepeTeKaTh U3 OJTHOW TPYOKH Ma-
HOMeTpa B Apyryo. [lo nmikane MaHoMeTpa U3MEPHTE YCTAHOBUBILYIOCS B KOHIIE H30XOPHOTO OXJIa-
KJICHHS Pa3HOCTh YPOBHEH )KHIKOCTH B 000MX KOJIeHaX MaHomeTpa hj.

4. Ha 2-3 cexyH/pl BBIHUMAIOT IPOOKY B KPBIIIKE OajUIOHA M BBITYCKAIOT U3 HETO YacTh BO3-
nyxa. BepknaB 1-2 MUHYTHI OKa ra3, OXJIaX/I€HHBIM Npy aquabaTHyeckoM paclIMpeHuH, HarpeeT-
Cs 10 KOMHATHOM TeMIeparyphbl, H3MEPSIFOT Pa3HOCTh YPOBHEH KHUJIKOCTH B KOJICHAX MaHoMeTpa hy
B KOHIIE N30XOPHOT'0 HATPEBAHMUS.

5. Tlo dhopmyne

h,

"“hen,

BBIYMCIIUTH 3HaUeHue y. OnbIT noBTOpUThH 8 —10 pas,
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6. Beruncaute aGCOMIOTHYIO Ay W OTHOCHUTENBHYIO £ MOTPENTHOCTH PE3YIhTaTOB U3MEPEHUH,
nUcxoasa u3 UICTUHHOI'O 3HAYCHUA HCKOMOM BEJIMYUHBI:

u E=27.100%.

(7)

7. JlaHHbIE pE3yabTATOB U3MEPEHUIN U BHIYMCICHUN 3aHECUTE B TAOIHILY.

AY =[7) = neop

Bonpocul onsa donycka k pabome

1. KakoBa nenb paboTb1?

2. OnumuTe yCTpOHCTBO paboyell yCTaHOBKHU M X0 SKCIIEPUMEHTA.

3. Kakoii npouecc Ha3biBaeTcs aauadaruueckum? Kakue yciaoBUs COOTBETCTBYIOT OCYILECTB-
JICHUIO anadaTUYECKOro Mpolecca Ha TaHHON yCTaHOBKe?

Bonpocwt onsa 3awgumsr pabomei

1. Yro Ha3bpIBAIOT yJEIbHOW TEIJIOEMKOCTHIO BellecTBa? MoisipHol TeroemMkocTbio? Kakas
CBSI3b MEXY HUMU?
2. Cdopmynupyiite nepBblii 3aKOH TEPMOIHMHAMUKH.
YeMmy paBHBI MOJIIPHBIE TEIIOEMKOCTH HMJI€AJIbHBIX ra30B MPH U3ompoleccax?
Hoxaxwurte, uro Cp > Cy.
[Tonyuure ypaBHenue Ilyaccona juia anuabaTudeckoro nporecca.
Yo Ha3bIBAETCS YUCIIOM CTeleHel CBOOObI?
3anuiuuTe BhIpakeHUE AJI1 BHYTPEHHEH 3HEPTUU UACAIBHOIO ra3a u MOsSICHUTE €ro.

No gk ow

dopma OTYETHOCTHU: OTUET MO JTaOOpaTOpPHOM paboTe, BHIMOIHEHHBIN MO 00pasily, B COOTBET-
CTBHHU C 3aJJaHUEM.
OcHoBHast TuTEpaTypa
Ne 1, Ne2
JlononHuTEeNbHAS TUTEPATYpa
Ne 5, Ne 6.

Jladoparopnasi padora Ne 11

OnpedeﬂeHue USMEHEHRUS IHMPONUU PEAIbHbLX CUCMEM

Llenv pabomul: Ha ocHOBaHuU || 3aKOHA TEPMOAMHAMUKY, UCIIOJIb3YS IKCIIEPUMEHTAIIbHBIE JTaHHBIE,
OTIpeNIeIUTh U3MEHEHNE SHTPOINH PeaIbHbBIX Tell.
IIpubopwi u npunaonexcHocmu. KaTOpUMETPUIECKUI CTaKaH, TEPMOMETp, HarpeBaTeb,
Ha0op pa3IMYHBIX TeJ, MEPHBII cTakaH

Tlopsioox evinonnenust pabomul u 06pabOMKA pe3yibmamos usmepeHull

4

>
1

5 5 1 — 2JIEKTPOILIMTKA,;
@ _X& 11 - 2 — CTaKaH ¢ BOJOI;
= 3 — mccneayemMoe Teno;
- = 4 — TepMoMeTp;
5 — KaJIOPUMETPUYECKHI CTaKaH;

| — ‘ﬁ’\_l | JANWANWAN 6 — KpBIIIKa KaToOpuMeTpa

BxirounTe 3JIEKTPOILIUTKY U IIOCTABLTE HA HEE CTAKAH C BOAOM.

OrnycTuTe 3a HUTKY B CTAKaH C BOJION METAININYECKOE TEO.

Bony B cTakaHe 10BeCTH A0 KUIIEHUS U U3MEPUTDH TEMIIEPATypy 71 KUIIAIIEH BOIbI

Haneiite Bony B KaJIOpUMETPUUYECKUI CTaKaH U OCTaBbTE €r0 HOOAIbULE O NIAUMKU.
N3mepbTe Temneparypy 7> X0JIOAHOU BOJbI B KAJOPUMETPUYECKOM CTAKaHE.

3a HUTKY BBITALIUTE TEJIO U3 KUIALIEH BOABI, OBICTPO OMYCTUTE €r0 B KAJIOPUMETP C XOJIO-
HOM BOJOU U 3aKPOUTE KPBILIKOM.

ook owdE
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7. 3anumuTe B TAaOIUIly MAaKCUMaIbHOE 3HAUCHHE TEMITepaTyphl 1 BCE CHCTEMBI «TENI0 — BOJa
— KaJOPUMETPUUIECKUH CTaKaH.

8. MeHsis BOIy B KQJIOPUMETPE, MPOBEIUTE U3MEPEHUS MO TL.I. 2—7 IS TpeX pa3ndHbIX Me-
TaJNTMYECKUX TE.

9. ITo dhopmyne

AS = AS, +AS, +AS, =m.C, |n%+chB |n%+chK |n%

1 2 2
paccuuTaiTe M3MEHEHHUE YHTPOIMMUU CHCTEMBI JJISl BCEX TPEX CIIydaeB M PEe3y/IbTaThl BBIYUCICHUI
3aHECHUTE B TaOIUILy.

Bonpocwt ona oonycka k pabome

1. Chopmynupyiite 11enb paboOTHI.

2. Onumure pabouyro YCTaHOBKY U XOJ IKCIIEPUMEHTA.

3. Kakue nomymieHus Jenaere, pacCMaTpuBasi CUCTEMY «TEJ0 — BOJA — KaJOPHUMETPHUYECKHIMA
CTaKaH» KaK M30JMPOBAHHYIO?

4. Hanummre padouyro hopmyiy, MPUBEICHHYIO B JAaHHOU padoTe.

5. Kaxue 3aKOHBI UCTIONB3YIOTCS JUIS MOTyYSHHS pacyeTHOH (HopMyibl?

6. Kakue cocTosiHUS U MPOLIECCHl HA3bIBAIOTCS PABHOBECHBIMU?

7. UTo Ha3bIBAETCs U30JUPOBAHHON TEPMOJIMHAMUYECKON CUCTEMO?

8. Hanwumure Gopmyny A BEIYUCICHUS a0COTIOTHOW M OTHOCUTENIBHOM MOTPEIIHOCTH U3Me-
peHus AS .

Bonpocwt ons 3awumsr pabomei

1. Cdopmynupyiite mepBbIii 3aKOH TEPMOJAUHAMUKH.

2. Jlalite ompezeneHne oOpaTUMBIX M HEOOPATHMBIX MpOoIeccoB. [Ipy Kakux yCIOBHSX MPO-
1ecchl OyayT oOpaTUMbIMU?

3. CdopmynupyiiTe BTOpOil 3aKOH TCPMOJIMHAMUKH U MOSICHUTE €ro (PU3UIecKuii cMbIc. Yem
OH JIOIOJIHSIET MEePBbIN 3aKOH TEPMOAMHAMUKU?

4. OnummTe YHTPOIUIO CHCTEMBI B €€ (PU3UIECKUN CMBICIT.

5. Kak BbruncnsieTcss i3MeHEHHE SHTPOIUU MPU EPEX0/Ie €€ U3 OJJTHOTO COCTOSHUSA B Jpyroe?

6. CdopmynupyiiTe U HaMUIIATE BTOPOI 3aKOH TEPMOAMHAMUKH, UCIIOIB3Ys MMOHATHE SHTPO-

7. CTaTHUCTUYECKUI CMBICI SHTPOIUH.

8. Kakoii 3Hak UMeeT U3MEHEHUE PHTPOIMHHU ISl paccMaTpuBaeMoil B paboTe cUCTeMbI Tel U
nouemy?

9. TlosicHuTE MPUHIUT AEUCTBUS TETIOBOM MAITUHBIL.

10. B wem cymiHOCTh HepaBeHcTBa Kitay3uyca?

dopma OTYETHOCTHU: OTUYET MO JTAOOpPaTOPHOM paboTe, BHIMOIHEHHBIN MO 00pa3ily, B COOTBET-
CTBHHU C 3aJJaHUEM.
OcHoBHast TuTepaTypa
Nel,Ne2
JlomonHuTEbHAS TUTEPATYpa
Ne 5, Ne 6.

JlabopaTopnasi pa6ora Ne 12

Hsyqeﬂue JJIEKMpocmamu4ecKkoco noJjisi

Lenb pabomul: NOTYYUTh pacHpeesieHre NOTEHIMaa Ul Pa3IYHbIX KOH(DUIypanuil dJeKTpude-
CKHX MOJIEH, MOAETUPYEMBIX C IOMOIIBIO MIEKTPOJIUTUYECKON BAHHBI.

IIpubopwr u npunaonesxicrnocmu: AICTOYHUK MUTAHUA, OCLUIIOrpad, BaHHA C AIEKTPOIUTOM, HAbOp
DIIEKTPOOB.

Tlopsidox evinonnenust pabomul u 06PabOMKA pe3yIbMmamos usmeperHull
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Ocipgmorpad

~,220B

v

Tp

1. Cobpatb cxemy

2. Ha nucre MumuMeTpoBoii Oymaru BeIOpaTh MacimTad M 3aroTOBUTH CETKU JUISA KaXKJIOU Ia-
pBI 2JeKTPo10B A 1 B B cooTBeTCcTBYIOIIEM MacTade.

3. YcTaHOBUTH JABIKOK MOTeHIIMOMeTpa R Ha 1-e nenenue.

4. Ilepememiath 30H10BBIN 371ekTpo] C B BaHHE € BOJOH /10 T€X MOP, OKAa BEpTUKAJIbHAs JIU-
HUS Ha 9KpaHe ocipuuiorpada He COKMETCS B TOUKy. Ha 3aroToBieHHYI0 KOOPAMHATHYIO CETKY
HaHECTU KOOpAMHaThl nojoxeHusa 3oHAa C. OTCyTcTBHE HaNpsHKEHHMs Ha BXoje ocuuuiorpada
O3HayaeT, Kak 0TMEYaJIoCh BHIIIE, YTO MOoTeHIMa 30012 C, a 3Ha4UT, U TOYKH, B KOTOPOH OH HAaXO-
JIWJICS, paBeH MOTEHIMATY ABMKKA IoTeHIomerpa R.

5. He MeHss nonoxeHus IBUXKKa nmoTeHuuomerpa R, Haiitu eme 9-10 Todek ¢ Takum e 1o-
TeHIMaaoM ¢@. CoeIMHNUTh HallJICHHbIE TOYKH JIMHUEH, 3TO U OyeT SKBUIOTCHLUAIbHAS JIMHUSL.

6. [TocnemoBaTenbHO MepeMeIas JBHKOK MOTEHIIMoOMETpa R Ha cienyromee eneHue, coriac-
HO M. 4, 5, NOCTPOUTHh HAa KOOPJIUHATHOW CETKE BCE OCTaJIbHbIE HKBUIOTEHIMAIbHbIC JTUHUU. Ta-
KUM 00pa3oM, Ha KOOPAMHATHOM ceTKe OyJeT MOJIy4eHO N300paKeHHE IEKTPOCTaTUYECKOrO MO
B BHJI€ SKBUIIOTEHLUAIBHBIX JIMHUNA, 00pa30BaHHOTrO 3JIEKTpoAaMu A U B B miockocTu noBepxHo-
CTH DJICKTPOJINTA, U, CIIEA0BATEIbHO, HAWACHO pactpeielieHne oTeHnuana @ = @(X, ).

7. Hanectun y Ka)XJOM JUHUHN 3HAUYCHUE IHOTCHI M AaJIa, BBIYMCIICHHOC 110 q)OpMy.]'Ie

@ = U (kl _0! 5)’
rac
Re _L_,
Re L '

R C L

8. OmpenenuTh MOTEHIMAT ¥ HANPSHKEHHOCTh TOJS B 4-5 TPOM3BOJILHO BHIOPAHHBIX WM 3a-
JIAaHHBIX IIPENOJaBaTeIeM TOYKaxX Ul OMHOIO U3 CMOJEIMPOBAHHBIX MOJIEH. B cOOTBETCTBUU C BBI-
OpaHHBIM MacIITa0OM U BBIYMCIEHHBIMHM 3HAUEHUSMHU HAINPSKEHHOCTH HAYEPTUTh B BBIOPAHHBIX

TOUKax BeKTOpa £ .

9. Pa3HOCTh MOTEHIIMAIOB MEXAY COCETHUMH SKBUIOTCHIMATBHBIMHA JIMHHUSAMHU OIPEENsieM
o popmyne: U;;., = ¢ —@,,,. HanpsKeHHOCTH 31IEKTPOCTATHIECKOTO MOJIS B IIPOU3BOIBHOM TOUKE
M (cm. puc.) mexny i-i u i+1-i SKBUIIOTEHIIMATBHBIMU JTMHUASMH PaBHA

E-_%"%n
N

i,i+1
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riae E — cpeliHee 3HaYCHHUE HAIPSDKCHHOCTH MeXy I-i ¥ | +1-i muHusamu B Touke M, N, ., — kpart-

Jaiiee pacCTOSHUE MEX Ty STHMH JIHHUSMH.
10. Jlyst oripesiesicHUst IOTEHIMATA JaHHON TOYKH  IMOJIsl HCTIONB3YIOT (OpMYITy:
os=¢,—E-N,
rae N — oTpe3ok HOpMali, ONMyIIEHHON U3 TOUKU O Ha i-0 JMHUIO, K3MEPEHHBIN JIMHEHKON ¢ yde-

TOM BBIOPaHHOTO MacITaba.
11. TlomydeHHBIE PE3yJIbTAThl 3aHECTH B TAOJUILY.

Bonpocul onsa donycka k pabome

1. KakoBa 1iesb paboTh1?

2. Uto B ce0st BKIIIOYAET MOHITHE ICKTPOCTATHUECKOTO OIS ?

3. 'paduuecku n3zobpasute 3IEKTPOCTATUUECKOE MOJIE B Cllydyae OAMHOYHOIO 3apsijia, OJHOMI
3apsKEHHON IUIOCKOCTH.

Bonpocwt onsa 3awgumsr pabomei

1. JTaiiTe onpeneneHue MEeKTPOCTATUYECKOro MOJsl.

2. Ha3oBuTE OCHOBHBIE XapaKTEPUCTHKHU ANEKTPOCTATUYECKOTO MOJIS U UX €IUHHULIBI U3Mepe-
HUSL.

3. UTo Ha3bIBAETCS CUIIOBOW JTMHHUEH IEKTPOCTATUYECKOTO MOJIst?

4. Jlaiite onpezeneHue HANPSHKEHHOCTH E 1 nmoTeHnuana ¢ 3aeKTpocTaTH4eCKOro noJis.

5. [IpuBenute npumepsl pacyera E u ¢ nms TouedHoro 3apsija.

6. Uto Ha3bIBaeTCs pa3HOCTHIO MoTeHIuanoB? [IpuBenure npuMepsl pacyera pa3HOCTH OTEH-
[[MAJIOB MEXy IBYMSI 3apSKCHHBIMU TUIACTUHAMM.

7. Haiinute cBsi3b Mmexay E u o.

8. JlaiiTe aHanmu3 pe3yabTaTOB UCCIEIOBAHUI 3JIEKTPOCTATHUECKOTO MOJIS.

9. KakoBsl Bamm kputndeckre 3amedanus o JaHHOH pabote?

10. Chopmynupyiite Teopemy ['aycca st BeKTOopa E.

®dopma OTYETHOCTH: OTYET 1O JabopaTopHOil paboTe, BBHIMOIHEHHBINH 0 00pasily, B COOTBET-
CTBHHU C 3aJJaHUEM.
OcHoBHast TuTepaTypa
Nel,Ne2
JlomonHuTEbHAS TUTEPATYpa
Ned Ne5 Ne7.

JlabopaTopnasi pa6ota Ne 13

HsMepeHue BEJIUYUHbL INIEKMPUUECKO20 CONPOMUBIERUA C NOMOUbIO R-mocma Yumcmona

Lenv pabomur:
1. Wsyuenwue npuHImNa paboThl U3MEPUTEIBHON MOCTOBON CXEMBI.
2. OmpeneneHue BEIMYUHBI COMPOTHBIICHUS ABYX MPOBOIHUKOB U BEJIMYUHBI COTPOTHUBIIC-
HUS TIPU WX TOCJIEIOBATETFHOM U MapauIeIbHOM COeTMHEHUU.
Ipubopwl u npunadnexcnocmu: peoxopi, Habop Pe3UCTOPOB C HEM3BECTHBIMU COMTPOTUBIICHUSIMH,
MarasuH COMpPOTUBICHUH, MUJLTUBOJILTMETP, UCTOUHUK MTOCTOSTHHOTO TOKA.

Tlopsioox evinonnenuss pabomul u 06PaAbOMKA pe3yIbMAM0O8 UsMepPeHUll

H3Mepenue 6EJIUHUHRbL CONPOMUBTIEHUA C)ny npoeodHukoe, a makotce O6W€20 conpomuelerus npu
UX nOC1e008amelbHOM U napajilejibHom COeOUHEHUSIX.
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1. CoOpatb cxemy.

2. V3mepuTh BETMYUHY CONPOTHBICHHUS R,1, @ TAK)KE MOCIEAYIOMINX COMPOTUBICHU (TpH pa-
3a)

3. Tosroputs usmepenus npu |, <1, u Iy > 1,.

4. W3mepsieMas BEIMYMHA CONPOTUBIICHHS ONPEIEINSETCS 0 hopmyrie: R = R:_l.
2
5. Bxumounts B niens Ry; BMecTo Ry; M1 M13MEpUTH €ro BETUYUHY.
6. H3MmepuTh BEIMUYMHBI CONMMPOTUBIICHUH MOCIEA0BATEIIFHOTO M IMAPAUICILHOTO COSTMHCHUI
Ry1 1 Ry, BKIIFOUaeMbIX BMeCTO Ry.
=R, +R, u R _ RaRe paccyuTaTh 3HAaYEHUSA BEJIUYUH CO-

7. Tlo ¢opmynmam R o =R TR
><1+ X2

X-nocn
MIPOTUBJICHU.
PesynbTarsl u3MepeHuii 3anectu B TaOIULLy.

9. OueHHUTb NOrPEUIHOCTb U3MEPEHUS BETUYUH CONPOTUBIEHUN Ry1, Ry2, Ry nocn B Ry nap-

©o

Bonpocwt ons oonycka k pabome

-

. HazoBute nenb paboTsl.

. KakoB npunuun geiicrsust Mocta Yurctona?

3. VI3MeHuTCs 11 yClIoBHE paBHOBECHSI MOCTA, €CJIU TalbBAHOMETP U UCTOYHUK TOKA TIOMEHATh
MecTamu?

4. IloueMy rajgbBaHOMETp, IPUMEHSAEMBIH B MOCTE€ YUTCTOHA, UMEET JIBYXCTOPOHHIOIO IIKATY

C HyJieM Tocepeiuae?

N

Bonpocul ona 3auumer pabomul

-

. Chopmynupyiite 3akonbl Kupxroda, nosicHute ux npuMeHeHHe.

. Ucnionp3ys 3akonbl Kupxroda, BeIBeMTE YyCIOBUS paBHOBECHS MOCTa Y UTCTOHA.

. Hapucyiite anekTpuyecKkyio 1enb MOoCIeI0BaTeIbHOTO U MapauieIbHOrO COEIMHEHUs Mpo-
BOJHHMKOB M PaCCUMTANTE UX CONPOTUBIICHUS.

. OT KaKux BEIMYMH 3aBUCUT COMPOTHUBIIEHNE U30TPOITHOI'O IPOBOJHUKA?

. KakoBo npakTtrnueckoe UCIOJIb30BaHUE MOCTa Y UTCTOHA?

. JlaifTe onpenenenue MeKTpUIECKOro noteHnuana, JJ1C, HanpspKeHusl.

. Chopmynupyiite 3akoH Oma JUis OTHOPOJHOTO y4acTKa LEeMH.

w N

~N o o1&~

®dopma OTHETHOCTH: OTYET 1O JabOopaTopHOIl paboTe, BBHITOJHEHHBIH 0 00pasily, B COOTBET-
CTBHH C 33/I1aHUEM.
OcHoBHast TuTepatypa
No 1, Ne2
JlononHuTEebHAS IUTEPATYypa
No4, Ne5 Ne7.

JlaGopaTopnas pa6ora Ne 14
Hzmepenue yoenbHo20 conpomueieHust
L]env pabomul: N3y4eHUE 3aKOHOB IMOCTOSHHOT'O TOKA M MTPOCTEHIINX MPUEMOB pacyera
Pa3BETBIICHHBIX AEKTPHUECKUX IIETICH; Ope/IeIeHNe YACTHbHOTO COPOTHBIICHHS
MaTepuana mpoBOIHUKA.
Ipubopor u npunadnexcnocmu: ycranopka FPM-01.
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Tlopsioox svinonnenuss pabomul u 06PabOMKA pe3yIbMAaAmMo8 UsMepeHUull

R I I R b
PR A (a0
& ) & D

& AV k J + v ¥
I ) I,
+ - + -
| 1 [
Prc. 1 Puc. 2

1. Bxumounts npubop Ha «TouHoe u3mepenue Toka» (puc. 1). [lepenBuHyTh KpOHIITEIH Ha
oTMeTKy 40 cM BBEpX, YCTAaHOBUTH 3HaUYECHHUE CHJIbI TOKA 240 MA 10 aMriepMeTpy.
2. YCTaHOBUTH KpOHINTEHH Ha oTMeTke 32 cM (mpu 3toM | = 0,32 M) U CHATH MOKa3aHHE

BoJbT™METpa U .
U S
o= TR

3. Tlo ¢popmyre
paccuuTaTh YAEJIbHOE COIIPOTUBIEHUE O, HUXPOMOBOM IIPOBOJIOKH.
4. W3mepeHwus W BBIYMCIACHUS MOBTOPUTH utst 3HadeHuid | = 0,36 m; 0,40 m; 0,44 m; 0,48 M.
[losydyeHHble JaHHBIE 3aHECTU B TAOIUILY, IPEJACTABUB PE3YIbTATHI B BUAE 0, ={(p1) T Ap; .
5. BxitounTs npubop Ha «TOYHOE U3MEpEHHE HanpsbkeHus» (puc. 2). [Iponenars onepanumy,

yKaSaHHBIe B IIII. 2 - 4, 3aMCHIHB B H.3 pacuer yI[eJ'ILHOFO COIIPOTUBJICHHA 110 Q)OpMyJIe
us
P =

=—0g—
(I-=)1
RV
6. JlanHble, moMy4yeHHBIC TP BHIYUCICHUSIX U U3MEPEHUIX 3aHECTH B TAONUILy, IPEICTABUB
pe3yJIbTaThl U3MEPEHUN B BULE p, ={p,) TAp, .

Bonpocwt ons oonycka k pabome

Kaxkosa 1ienp pabotsi?

Kakune criocoObl H3MepeHusi akTUBHOTO CONPOTUBIICHUS UCIIOIb3YIOTCS B JaHHOU paboTe?
Onumure pabouyro YCTaHOBKY U XOJ] SKCIIEPUMEHTA.

3anummre paboure GopMyIbl U MOSCHUTE (PU3MUECKUI CMBICT BXOJSAIINX B HUX BEJIMYHUH.

i N =

Bonpocul ona 3auumer pabomul

1. Cdopmynupyiite npaBuna Kupxroga st pacueta pa3BeTBICHHBIX NEKTPHUUECKUX LETEH.

2. BwiBenute paboune GOpMYIIBI.

3. IIpu kakux cootHomeHusx R, Ry u Ry nons3yrorces nepBoit cxemoii n3mepenus? Bropoii?
OO0®bsicHuTeE.

4. CpaBHuUTE pe3yibTaThl, MOIy4YE€HHbIE B JaHHON paboTe MepBbIM U BTOPBIM criocoboM. Ka-
KHE BBIBOJIBI MOYKHO CJI€JIaTh OTHOCHTEIIEHO TOYHOCTH U3MepeHuit 3TuMu criocodamu? [Touemy?

5. Tlouemy B 1.4 perysisTop ycTaHaBIMBAIOT B TAKOE MOJOXKEHUE, YTOOBI CTpesIKa BOJIbTMETpa
OTKJIOHSJIAaCh HE MeHee ueM Ha 2/3 mkasnsl?

6. Cdopmynupyiite 3akoH OMa A1 OAHOPOAHOTO Y4acTKa LIETH.

7. Cdopmynupyiite GpU3NIECKH CMBICH yIEIBHOTO CONPOTUBICHUS O .

8. Or kakux (akTOpOB 3aBUCHUT COMPOTHBIICHHE R OJHOPOTHOTO M30TPOMHOrO METAIINYe-
CKOr'0 TPOBOJHHUKA?

®dopma OTYETHOCTH: OTYET 1O JabopaTopHOil paboTe, BBHITOJHEHHBIH 0 00pasily, B COOTBET-
CTBHH C 33/IaHUEM.
OcHOBHas uTeparypa
No 1, Ne 2
JlononHuTENRHAS IUTEPATYypa
No4, Ne5 Ne 7.
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Jladoparopnasi padora Ne 15
Onpedenenue 2opu30HMAIbLHOU COCMABNAIOUEl] HANPANCEHHOCU MACHUMHO20 NOJS 3eMau

Llenv pabomul: onpeneneHne rOpU30HTATLHON COCTABISAIONIEH HAMPSKEHHOCTH MAarHUTHOTO TOJIS
3eMJIu C IIOMOILBIO TaHT'€HC-TaJIbBAHOMETPA.

Ilpubopul u npunadonexcHocmu: TAaHTEHC-TaTbBAHOMETP, aMIIEPMETP, PEOCTAT, UCTOUYHUK MTOCTOSIH-
HOT'0 TOKa, KJIH0Y, IEPEKIII0YATENb MOISIPHOCTH.

Tlopsook evinonnenus pabomul u 06pabomKa pe3yibmamos usmepeHull
1. CoOpaTh 3NIeKTPUYECKYIO 1IeMb U3 TaHTeHC-TallbBaHOMETpa, peocrata R, kmtoua K, ammepmerpa

A ¥ ucrounuka &

R
K
+
&

2. COBMECTHUTb IIJIOCKOCTh KOJIbIIA KATYIIKH C IJIOCKOCThI0O MATHUTHOTO MEpUIUaHa 3EMIIH.
3. BKIIIOUNTH IOCTOSTHHBIN TOK, IBUKKOM pEOCTaTa YCTAHOBHUTH 110 KPYTOBOH IIIKaJie KoMIaca yro

OTKIOHEHHs CTpenku o;=45°. BenmuuHy Toka H3MepATh 110 aMIepPMETPY, YTOJI — MO MIKajle TaH-
FeHC-TaIbBAHOMETPA.
4. ITomeHsIThb HaITpaBJICHUEC TOKA, IOAACPKHBAA €ro IO BCJIMYNHEC HCU3MCHHBIM, U IIPOJACIIATh TC KC
U3MEPCHHSL.
5. Beraucnuts tg <o> u mo Gpopmyie
I-n
H:= 55 tog(a) '

BBIYUCIHUTE H3. 31ech | — TOK, TeKyIuii, TeKyIInii Yepe3 BUTKU TaHIeHC-rainbBaHomeTpa (N = 13),
R — paauyc BuTka. Bce n3MepeHHble 3HaUEHUsI U PE3YyJIbTaThl BEIUMCIICHUN 3aMicaTh B Ta0JIUILy.
6. PaccunTarh OTHOCHTENIBHYIO U a0COJTIOTHYIO MTOIPEIIHOCTH KOCBEHHBIX U3MEPEHHI TrOPU30H-
TaJbHOM HAITPSA’KCHHOCTU MAariHuTHOT'O I1OJIA 3emau:

_AH _Al AR, 2Ac

(Hy) I R sin2a’

AH =E-(H,)

¥ KOHEYHBIH pe3ynbTar 3amucath B Buae: H, =(H,)T=AH,.

Bonpocul ona donycka k pabome
1. Kakoga 11esb paboThb1?
2. JlaiiTe nOHsATHE MAarHUTHOTO TOJsI 3eMJIH.
3. OnummTe METO| ONpEeNeIeHNs TOPU3OHTAIBHOM COCTABISIONICH MAarHUTHOTO TIOJS 3eMIIH
H3 ¢ TOMOIIIBIO TaHTE€HC-TaIbBAaHOMETPA.
4. IloueMy W3MEpEHUsS] BBITOJHEE IMPOBOJAWTH TpPH YIJe OTKIOHEHHWS MAarHUTHOW CTpPEIKH
o= 45°?
Bonpocwt onsa 3awyumer pabomei
1. JlaiiTe MOHATHE MarHUTHOTO TIOJIA.
2. JlaiiTe XxapakTepUCTUKU MarHUTHOTo 1osisd. KakoBbl MX enuHUIbI u3MepeHus B cucreme CH?
3. Chopmymupyiite u 3anumute 3akoH bno—CaBapa—Jlarmaca.
4. BriBenute (opMyiTy HaNpsHDKEHHOCTH B LIEHTPE KPYrOBOTO TOKA U pabouyto popmyity.
5. BeiBeaure Gopmyiny HampsHKEHHOCTH MarHUTHOTO TIOJIS, CO3/IaBA€MOTO MPSIMBIM TOKOM
(KOHEYHOM JUITMHBI U OECKOHEYHOM JUIMHBI).

dopma OTHETHOCTH: OTYET 0 JabopaTopHOil paboTe, BBHIMOTHEHHBINH 0 00pasily, B COOTBET-
CTBHH C 3a/TaHUEM.
OcHoOBHas nuTeparypa
Ne 1, Ne2
JlononHuTenbHas IUTEPATYPA
No 4, Ne5, Ne 7.
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Jladoparopnasi padora Ne 16
H3yuenue sakyymHozo ouooa u onpeoeienue y0eibHo20 3apaod 1eKmpoHa

Llenv pabomoi: uccienOBaHUE BOJIHTAMIIEPHON XapaKTEPUCTHUKH BaKYyMHOTO JHOMA; ONPEICIICHUE
YIIEIBHOTO 3apsia JIEKTpOHA Ha OCHOBAaHUHU ypaBHEHUs borycnaBckoro-JIsHrMiopa.
Ilpubopvlr u npuraoaexcnocmu.
BaKyyMHBIH JIHOJ, NICTOYHUK TOKA, MHJUTHAMIIEPMETP, BOJLTMETP, PEOCTaT,
COCIMHUTENBHBIC TTPOBO/IA.

Ilopsadok evinonnenus pabomul u 06pabomKa pe3yibmamos IKCnepuUMeHma

1. Cobpatb cxemMy coryiacHo puc. 1.

2. CHATh 3aBUCUMOCTb QHOJHOTO TOKAa OT aHOJHOTO HANpSIKEHUS, U3MEHSS aHOJHOE Harpsi-
xenne or 0 B 10 120 B uepe3 10 B. JlauHble n3Mepenuii u BrancieHHbIX 3Hadenuii U ¥ 3anectn B
TabuILy.

@) .
120 B

TR ]
2,156

3/2
3. IlocTpouts rpaduueckyro 3aBucuMocTs |, o U “.

4. OnpenenuTh yriioBoi Kod(h(PHUIMEHT, paBHBIN TAHTCHCY yIia HAKJIOHA ITOJTYYCHHON TPSIMOi
o popmyre:
|

K=U3/2

H paCcCUUTaThb y,[[eJILHBIﬁ 3aps SJICKTPOHA:
2
e 1 Irp’K

m |\ 4rg, 2721 )"

&, — DIIEKTpUYECKasl MOCTOSIHHAS; I — paguyc aHona; | — miuHa karona; f — koaduIUeHT, 3aBH-

CSIIHI OT OTHOILICHUS paanycoB aHOZla 1 KaToJa.

€
TeopeTnueckoe 3HaU€HNE yIENBHOIO 3apsja paBHo — = 1,76- 10" Kn/xr.
m

Bonpocwt ons oonycka k pabome

Kaxkoga 1ieip pabotsi?

Onummure ycTpoHCTBO U MPUHIIUI JEHCTBUS BAKYYMHOTO AHOA.
Onumure METo U3MEPEHHUs YASTBFHOTO 3apsi/ia dJIEKTPOHA.

OrneHuTe MOTPENIHOCTh METO/Ia U3MEPEHUS YICIBHOTO 3apsija dJIeKTPOHa.

el N =

Bonpocwet onsa 3awyumer pabomei

. Urto Ha3bIBaeTCA TEPMOIIIEKTPOHHON IMUCCUEN?
Kakum 3aKkoHaM mOAYMHSAETCS TOK B Bakyyme?
OO0BsicHUTE OTKIIOHEHHE CHJIBI TOKa OT 3akoHa OMa B BaKyyMHOM JHO/IE.
JlaiiTe aHanu3 pe3yabTaToOB BEIYMCIEHUN U U3MEPEHUM.
KaxoBbr Bammm kputudeckre 3aMedanus U CYXIASHUS 10 TaHHOW paboTe?
OcHoOBHas nuTeparypa
Ne 1, Ne2
JlononHuTenbHas IUTEPATYPA
No 4, Ne5, Ne 7.

gk v =
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Jladoparopnasi padora Ne 17

Onpedenenue Kpuou HaMASHUYUBAHUS U NEMIU 2UCEPE3UCA C NOMOUbIO
9IeKMPOHHO20 OcyuiLozpaga

Lenv pabompl: cHATUE KPUBOM HAMArHWYMBAHWS, CHATHE TETIU THCTEPE3UCa U OMpeselieHue 3a-
TpAT SHEPTUU HA TIepeMarHu4uBaHuUE.
Ilpubopwl u npunaonexcnocmu.

3MEKTPOHHBIN ocuuiuiorpad, TpanchopMaTop, BOJIBTMETP, PEOCTAT,
UCCIIeTyeMbli TpanchopMaTop, KOHIEHCATOP, CONMPOTUBIICHHS

Tlopsook evinonnenuss pabomul u 06pabomra pe3yibmamos usmepeHul

1. Cuamue Kpugoti HamacHUYUBAHUS

. Lr
Te o | e | :}{ T HCCIEeD. —
l ‘J E“g R | obpazen
52203 i1 g % Uab = Uy
= H
o | b 7 2 o
2

1. Cobparb cxeMy COrIacHO PUCYHKY.

2. C nmomomnesto nabopatopHoro aBToTpancopmaropa (JIATPa) ycraHOBUTH MakcHManabHOE
3HAUCHUE HAMPSHKEHHUE IO BOJIBTMETPY.

3. Bxurounts ocumiorpad. Pykostky «Ycunenue» yctaHoBuTh B mojoxeHue «0,1 B/cmy.
Hanpsokenune Uy moznats Ha BXox «Y» ycHIuTeNs ocuuuiorpada, Hanpspkenue Uy Ha BXoJ, «X» oc-
nusutorpada.

4. Jlnsa noctpoenus rpaduka 3aBucumocti B = f(H) onpenenuTs KOOpAWHATBI BEPIIMHBI TIETIN
(X, ), ymenbinas Hanpsbkenue Uy, uepe3 4 — 5 B 0T MakcHManbHOTO 3HAYCHHS HAMPSHKCHUS, TIPH

KOTOPOM IIETJIsl THCTEPe3rnca 3aHUMAaeT MPAKTHUSCKU BCIO IIOMIAIb dKpaHa ociuiorpada, xo 0 B.
5. Boruucimuts Uy u Uy Ui ka0 U3 KOOpIUHAT

Uy= U, -x,tae U, =0,1 B/mm — maciuTab mo ocu X,
U, =U;, -y, rae U, =0,01B/mMm — macitad mo ocu Y.

6. JlaHHbBIC H3MEPEHU U BBIYUCIICHUN 3aHeCTH B Ta0uIy 1.
7. ITo hbopmynam

n
H= U, B= gNRZuy
M 2

Boruucnaute H u B 1715t K101 TOYKH METIN THCTEpE3uca.

8. Pe3ynbrarhl pacueToB 3aHECTH B TaOIHITY 2.
9. TMocrpouts rpaduk 3aBucumoctu B = f(H).

2. Cusamue nemau cucmepesuca u onpedeﬂenue nomepsb
HA nepemacHuvdusarnue cepdetmuka

1. M3o0paxeHue MeTiau rucrepesrca CKOMMPOBATh C dKpaHa ocuMiuiorpada Ha KaJlbKy NpU

MaKCUMaJIbHOM HAMPSOKEHUH U 3aTeM TEPEeBECTH M300paKeHHE ¢ KaJIbKU Ha MUJUTUMETPOBYIO OY-
Mary.

2. OnpenennTs WIOM@Ab S, MOIYYCHHOH IETIN TUCTEPE3nca B MM
3. Brrumcienue 3aTpar 3HEPTHH Ha NIEpEeMarHMYMBaHUE B €JIMHUIYY BPEMEHH IPOU3BECTH I10
dopmyne
Q=k-S, v,
rae Q — KoJIMYeCTBO TeIuia, BRIAEISIEMOro B eauHMIle 00beMa 3a eauHuIly Bpemeru, JIk/(c-1 3); v —
yacTora nepeMeHHoro toka (v = 50 I'); k — mepeBogHON K0d(h(UIIMEHT, YUCICHHO PaBHBIN dHEp-
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T, OTHECEHHOH K eIMHUIIe 00beMa, COOTBETCTBYIOIIEH TUTomaau B 1 MM’ Ha sKpaHe ociiorpada;
Sh— mJomane NeTiau rucTepesnca B MM,

Bonpocwt ona oonycka k pabome

KakoBa 1iens paboTsi?

B dem 3akitogaeTcs sBiIeHUE TUCTepe3rca?

HadepTuTe NpUHIMITHAIBHYIO SJIEKTPHUSCKYIO CXeMy paboueill yCTaHOBKH.
OnuIumTe METOI CHATHUSI KPUBON HaMarHUIMBaHHUS.

Kak onpeznenutsb 3aTpaThl Ha IepeMarHiYrBanue peppoMarHeTuka?

SAREE A

Bonpocwt onsa 3awumsr pabomei

Ha kaxue Tunel gensarcs MarueTuku? KakoBbl UX OCHOBHBIE CBOMCTBA?

Kakue gpeppoMarneTuku Ha3pIBaIOTCSI «MAarHUTOTBEPIbIMUY, KAKUE «MAarHUTOMSTKHUMU?
N3 kakux (GeppoOMarHETHKOB M3TOTABIMBAIOTCS CEPICYHUKH TpaHC(HOpPMATOPOB M Apocce-
Jer u nouemy?

Kak 0OBSICHUTH OCTaTOYHYIO HAMarHWYeHHOCTh (heppoMarHeTuka’?

OO0BsicHuTe (PU3UIECKUN CMBICIT KOIPITUTUBHON CHITBI.

BriBenute paboune Gpopmyinst (18) u (19).

Urto coboli npeacTaBiseT GeppoOMarHUTHBIN TOMEH?

Onummre KPUBYIO HAMArHUYHBAHKS U IPAMEHEHNE ()eppOMArHeTHKOB.

wn -

e

N oo

@dopma OTYETHOCTH: OTYET MO JIabopaTOpHOU paboTe, BHIMOIHEHHBINA MO 00pasily, B COOTBET-
CTBHHU C 3aJJaHUEM.
OcHoBHast TuTEpaTypa
Ne 1, Ne2
JlononHuTEeNbHAS TUTEPATYpa
Ned Neb5 Ne7.

Jlaboparopnasi padora Ne 18
H3yyenue sagucumocmu noxazameins NperoMIeHUs pacmeopa Om e20 KOHYeHmpayuu

Llenv pabomur: V3yuenue pedpakroMeTpa U U3MEPEHHE C €ro MOMOILBIO MOKa3aTens mpe-
JIOMJIEHUS psiAa *KHUJIKOCTEH OTHOCUTENIBHO BO3/lyXa; HAXOKIEHHE 3aBUCUMO-
CTH IOKa3aTells IPEJOMIIEHUS pacTBOpa caxapa OT €r0 KOHIIEHTpaLUH.

IIpubopul u npunadnexicHocmu:
pedpakToMeTp, HAOOP UCCIETYEMBIX KUIKOCTEH,
pacTBOPHI caxapa ¢ pa3HbIMU KOHIIEHTPALIUSIMHU.

Topsoox evinoanenus pabomwl Ha peppaxmomempe rl -2

1. OTKpBIBAIOT 3€pKao MOJICBETKU IIKajJIbl 9 M YCTaHABIMBAIOT €0 TakK, YTOObI M300pakeHue
IIKaJIbl, HAa0JIr01aeMoe B OKYJISIp, OBLIIO paBHOMEPHO OCBEILIEHO. Eciu THEBHOTO CBeTa HEJ0CTaTOu-
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HO, BKJIIOYAIOT 3JieKTpojiamny. Pe3kocTh M300pakeHHsI yCTaHABIMBAETCS BpPALLEHUEM T'OJOBKH
oKyJsipa 8.

2. OTKpBIBAIOT 3aCIIOHKY OKHA OCBETUTEIIHLHOU MPU3MBI 4.

3. OCTOpOXKHO OTKHUJBIBAIOT BEPXHIOKO MPU3MY 3 U Ha MOBEPXHOCTh HUKHEW (M3MEPUTEIBHOM)
MPU3MBI 2 HAHOCST 2-3 KaIlJll UCCIEAYEMOTO pacTBopa.

4. OnyckaroT BEpXHIOIO IpU3My 3.

5. Bpamator MaxoBHK 7 10 Te€X MOp, MOKa B [0JI€ 3pEHUS OKYJIsipa HE TOSABUTCS TpaHUIla CBETa
U TEHHU.

6. YCTpaHsI0T OKpacKy CBETOTEHHU, Bpalllasi PyKOsITKY KOMIIEHcaTopa 6.

7. BpamenueM Okyisipa 8 3pUTENBbHOM TPYObI HMPOHM3BOIAT JOMOJIHUTENBHYIO HACTPOWKY Ha
PE3KOCTh N300paKEHHUS.

8. Bpamas MaxoBUK 7 COBMEIAIOT TPaHULLy pa3jieia CBETOTEHH C LIEHTPOM IEPEKPECTHS U IO
HIKaJe MoKa3aTeael MpesoMIICHUs TPOU3BOISAT OTCUET.

9. Beero npou3BoasT 3 U3MEpPEHUS C KaXIbIM pacTBOpOM. Pe3yabTaTsl H3MEpEHU 3aMChIBAIOT
B TaOnwuity 1 u Tabmauiry 2.

10. BeruepumBaroT quarpamMmy 3aBUCMMOCTH IOKa3aTels MPEIOMIIEHMSI N OT KOHLEHTpAaLUH
pactBopa C. Ha och opauHaT Takke HaAHOCATCS 3HAYEHMs I1OKA3aTelsl MPEJIOMIICHHUS Ny Ul -

CTUJUIMPOBAHHOM BOABL. Uepes MOoydeHHbIE TOYKH IPOBOAT NIPAMYHO.

11. U3 auarpamMmsl N = f (C) HaxoasiaT 3HAa4YCHUC Kk — HHKPCMCHTA ITOKa3aTCJIA IIPCIIOMIICHUS

k=tgy = % : n
rne BC — pa3zHocTh mokaszareneit npenomienusi, AC — pa3HOCTb 3Ha-
YeHUI KoHUeHTpauuu pactBopoB. 3HaueHus AC u BC GepyT He B
CaHTHMETpax, a B €IMHHIAX BEITMYUH COOTBETCTBYIOIINX OCEH.

12. 3anuchiBalOT AHANMTMYECKYK 3aBUCUMOCTh N = f(C), uc-

nosb3ys GopMyiy M mojcTaBisisi BMeCTO K Mny HaiiieHHbIC 3Haue-
HUS.

Bonpocul ona oonycka k pabome

Kakue npubops! HazbiBatoTcs pedppakromerpamu? I'1e oHU npuMeHs0TCA?
Yo Ha3bIBAE€TCS OTHOCUTEIHHBIM ITOKa3aTesIeM npesiomMieHusI? AGCOMIOTHRIM?
KakoB ¢u3ndecknii cMbIC a0COIIOTHOTO MOKA3aTeNs IPEIOMIICHUA?

Kak 3aBuCHT NOKa3aTesnp NpeIoMIIEHUS OT KOHLIEHTpAIul pacTBopa’
OObsicHUTE TPUHLIMIT ACHCTBUS pedpakTOMETpa.

arONE

Bonpocul ona 3auumer pabomuol
1. [TosicHUTE ONTHUYECKYIO CXeMY pedpakToMeTpa.
2. B uem 3akiroyaeTcs sIBJICHUE MOJHOTO BHYTPEHHETO OTPaKEHUsA?
3. [Ipoananu3upyiite 1Mo Auarpamme MoJIy4eHHbIC PE3yIbTaThl U ClIeTaiTe BHIBOIBI.
4. Kputnyeckue 3aMe4aHus K METOAY U3MEPEHUH.

@dopma OTYETHOCTH: OTYET IO JIabopaTOpHOW padoTe, BHINOJHEHHBIH MO 00pasily, B COOTBET-
CTBHH C 33/I1aHUEM.
OcHoBHast TuTepaTypa
No 1, Ne 2
JlononHuTEebHAS IUTEPATYypa
Ne 4, Ne 7
JlabopaTopnasi pa6ora Ne 19

Onpedenenue Onunbl c8emogou 80aHbL NPU NOMOWU OUDPAKYUOHHOU PeulemKy

L]env pabomul: u3ydeHune quGpPaKIUOHHOTO CIEKTPa;
OnpeJieJIeHuEe CIEKTPAIbHOTO COCTaBa U3yUEHHUS.

Ipubopwel u npunadaexcHocmu. AICTOYHHUK CBETa, TU(GPAKIIMOHHAS PEIICTKA, IIeIb,
[IKaa ¢ IeTCHUSIMHU.
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Tlopsioox svinonnenuss pabomul u 06PabOMKA pe3yIbMAaAmMo8 UsMepeHUull

P

>

1. Bxiroyarot JlaMny HaKaJuBaHUS;

2. Ilo ontuyeckoil ckamMbe 1 mepenBHUraroT MON3YMKY 2 C MPOPE3aHHOM B HEH mIenbio 3, ycTa-
HaBJIMBas paccTosHue R— ot mienu 3 10 pemeéTku 5, 3a1aHHOe MPENOJaBaTEIIEM.

3. ITo mkane 4 u3MepsAr0T pacCTOSIHUSL S — OT LIEHTpa eI 3, 10 KPaCHON JIMHUH CIeKTpa mnep-
BOT'O MOPSI/IKA, OT LIEHTpPA IIEJN J0 3eJIEHON JTMHUHU CIIEKTPa MEePBOT0 MOPsiIKa U OT LIEHTpa IIeH JI0
¢buoneToBON TMHUU CHIEKTPA MIEPBOTO MOPSIIKA.

4. U3mensaoT paccTostHue R, mepemenas MoJ3yIIKY Ha CIEAYIOIIEE 3aJlaHHOE PacCTOsHUE, U
U3MEPSIOT CIENYIOIINUe 3HaYeHUsI S — OT LEHTpa IeIu 0 KpacHOH, 3el€HO0M, (PHoIeToBOil THHUU
CIIEKTpa MepPBOTO MOPsIIKa.

5. JlaHHBIE 3aHOCAT B TaOIUILY.
S-d
6. BRIUUCISIOT JUTHHY BOJIH 110 hopmyie A = R
rae d=0,01 mm, m=1.

7. PacCUMTHIBAIOT a0COIFOTHYIO U OTHOCUTEIIBHYIO ITOTPEITHOCTH.
Bonpocwt ons oonycka k pabome

. Chopmynupyiite 1eiab paboThI.

. OObsicHUTE, B UEM 3aKJIIOUAETCS SIBJICHUE JUPPAKIUHN CBETA.

. OnumuTe NOpsAA0K BEIITOJHEHHUS PaOOTHI.

. Onummre ycTpoicTBO M Ha3HAUYEHHE AUPPAKIIMOHHON PEeIIeTKH B JaHHOU padoTe.

N W N —

Bonpocul ona 3awumer pabomuol

. Chopmynupyiite npuniun [ 'roitrenca—dpenens.
. Uro takoe 30HbI Ppenens? Kak onu crposrcsa?
. IIpu kakux ycnoBusix HaOmoaaercsa audpaxuus Opaynropepa? Audpakuns Openens?

4. IToscHuTe TUQPAKLIUIO OT OJHOM IIEIU U TOCTPONTE X0/ Tyyei. KakoBbl ycioBUs ycuineHus
1 OcJIa0JIeHUs CBETA B 3TOM cliydae?

5. laiiTe onpenenenne 1upakMOHHON PEIIETKH.

6. [Toctpoiite xox nyueit npu qudpaxuu ot N meneil. KakoBsl ycnoBus ycunenus u ocnabie-
HUS CBETa B 9TOM cirydae?

7. Ilouemy NpH UCTIONB30BAaHUM O€JIOTr0 CBETa OOKOBBIE MAaKCUMYMBI PaJly>KHO OKpAIIeHbI, a
LEHTPaIbHBI MAKCUMYM OeIblii?

W N =

@®opma OTUETHOCTHU: OTYET MO JabOopaTOpHOM paboTe, BHIIOJHEHHBIN MO 00pa3ily, B COOTBET-
CTBHH C 33/IaHUEM.
OcHOBHas uTeparypa
No 1, Ne 2
JlononHuTenbHAS IUTEPATYypa
Ne 4, Ne 7
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Jladoparopnasi padora Ne 20
H3yuenue asnenus noaspusayuu ceéema

Llenv pabomul.: IonydeHue U HaOIIOEHIE KapTUHBI paclpeesieHUus] MEXaHUYEeCKUX HaIlpshKe-
HUI B TPO3pavyHbIX MOJIEISX; MPOBEpKa 3akoHa Maioca.

IIpubopuvl u npunadnexcHocmu: MOISAPUCKOI, HAOOP MPO3PAUHBIX MOJIENIEH, MUKPOMETP, oTodJIe-
MEHT, aMIIepMETP.

Tlopsook evinonnenuss pabomul u 06pabomra pe3yibmamos usmepenuil
3aganue A. Ha0101eHue KapTHHBI pacnpeaeeHHs MeXaHHYeCKUX HANPSIKeHUii

1. Bximrouarot jaMITy OCBETHTEINS B CETh IIEPEMEHHOTO TOKa.

3. Uccnenyembliii 00paser] yCTaHABIMBAIOT B MPECC ISl CKATHS, HE 3QKUMast €r0, U MOMEIIAI0T
ero MEeXy IMoJAPU3aTOpoM M aHanu3aropoM. HabmromaroT B okymsip 6 monoxkenue odpasima. 3arem
JAIOT HArpy3Ky (Aedopmarus cxkaTus), IS 4ero 3aBUHYNBaoT BUHT C.

4. PaccMaTpuBalOT KapTUHY WHTEP(EPEHIIMH W 3apUCOBBIBAIOT H30-
XPOMATHYECKHUE JIMHUH.

5. Takue e nelCcTBUA MPOU3BOIAT C IPYTUMHU MOJCIISIMU.

3ananue B. IIpoBepka 3akona Madmioca

ITpoBepka 3akoHa Maitoca MPOBOAUTCS HAa YCTaHOBKE, ONTHYECKas
cXeMa KOTOpOM MpUBEJeHa Ha PUCYHKE HUXKE.

1. Bkiro4aroT yCTaHOBKY B CETh IIEPEMEHHOTO TOKa.

2. CHUMAIOT KpbIIIKY ¢ ()OTOAIEMEHTA U MIOMEIIAIOT €r0 BIIOTHYIO K
OKYJISpY.
4. YcraHaBIMBaIOT Ha TMMOE aHanu3aropa yroi o = 90°, 4To COOTBETCTBYET YTy

T
:a——:oo
vmaT

¥ MaKCHUMaJIbHOMY 3HaUYEHUIO (POTOTOKA.
5. IloBopauuBasi aHaIM3aTOP, Yepe3 Kaxapie 30° CHUMAIOT 3aBUCUMOCTh CHJIBI TOKA OT YTJia 10~
BOpoTa aHanu3aropa. Orcuersl mpou3BoasaT oT 0° 10 360°. Pe3ynbTaThl M3MEpEHH 3aHOCAT TabIH-

my.

. H. . "A’(OZ D (I)r:_)
E 7,/

NANRREN

Ty

04

S — UCTOYHUK cBeTa; [] — monsipusarop; 4 — aHaIu3aTop;

010, — ochb Bpaienus ananuzatopa; D — maToBoe cTEKIIO;
@D — otornement; G — ragbBaHOMETP.

AHanuzaTtop A MOXeT BpamaTbcs BOKpyr ocu O10,. [loBopaunBast aHanu3aTop, U3MEHsIEM UH-
TEHCUBHOCTh CBETa, Majaromiero Ha GorodneMeHT @I, COeAMHEHHBIN ¢ TalbBAaHOMETPOM. B 3aBu-
CHMOCTH OT MHTEHCHBHOCTH CBeTa cuia (Gororoka lg Oyner menarsca. Jlnsg nposepku 3akoHa Ma-
JFOCA CHUMAIOT 3aBUCUMOCTB CHIIBI (POTOTOKA |y, OT KBasipaTa KOCHHYcCa yria ¢.

Bonpocul ona oonycka k pabome

1. Chopmynupyiite 1enab paboThl.

2. B yeM 3akiiro4aeTcs sBJI€HUE MOJsIpU3aluy cBeTa’?

3. B yem paznuune eCTECTBEHHOI'O CBETA OT MOJSPU30BAHHOIO?
4. B yem 3akiiroqaercs siBjieHuE GOTOYIPYrocTu?

5. Copmynupyiite 3akon Manroca.

6. OnumuTe NopsAA0K MPOBEIEHUS pabOTHI.

Bonpocul ona 3auumer pabomuol
1. Bugas! nonspusanuu. Jlaiite onpeaeacHue IIOCKo MOIsPU30BaHHON BOTHBI?
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2. SIBnenue qBOMHOrO JyyenpeaomieHus. Ero cyrs.

3. CBoiicTBa OOBIKHOBEHHOTO Y HEOOBIKHOBEHHOTO JTYUEH.

4. BonHoBasi moBepXHOCTh B KpucTaie. ONTUYECKU MOJOKUTENbHbIE U ONTHYECKU OTPHUIla-
TEJbHBIE OJJHOOCHBIE KPUCTAJLIIBI.

5. MHTepdepentus nomsipu30BaHHbIX JydeH.

6. [Ipuzma Hukosns.

7. IlpakTHyeckoe UCIoIb30BaHNe MeTo1a (POTOYIIPYTOCTH.

8. Kputnueckue 3aMedanust K paboueil yCTaHOBKE U METOlY U3MEPEHU.

dopMa OTYETHOCTH: OTYET MO JIAOOPATOPHOU pabOTe, BHIMOJHEHHBIN MO 00pa3Ily, B COOTBET-
CTBUH C 33JaHUCM.
OcHOBHas nuTeparypa
No 1, Ne2
JlomonmHuTEIBHAS JTUTEPATYPA
Ned, No7

JlaGopaTopnas paGora Ne 21

Onpeodenenue nocmosaunoi Cmegpana-bonvymana u nocmosaunou Ilnanka
npu NOMOWU ONMUYECKO20 NUPOMEMPA

Llenv pabomul: u3ydeHue paboThl ONTHYECKOTO MUPOMETPA H U3MEPEHHUE C €T0 MOMOIIBIO
TEeMIIEpaTypbl HArPETOTO TeJa; ONPEEICHUE MOCTOSHHOM, B 3akoHe CTedana-
bonsumana u pacuér nocrosinaoi [lnanka.

IIpubopuvl u npunadonexcHocmu: TUPOMETP € UCUE3AIOIIEH HUTBIO, JIaMIIa ¢ BOJIb(paMoBO
HUTBIO, BATTMETP, TpaHCHopMaTop.

Tlopsook evinonnenus pabomol u 06pabomKa pe3yibmamos uzmepeHuil

1. CobuparoT JIeKTPUIECKYIO LETIb.

] 1 CI_GS‘I_
23 | ®
IR I

2. Ilepemeniast OKyJIsip MUPOMETPA, YCTAHABIMBAIOT €0 TaK, YTOOBI CTajla OTUETIIMBO BUIHA
HUTb MAPOMETPUUYECKON JIaMIIBI.

1 — tyOyc 00beKTHBa 3pUTEIBHON TPYObI MUPOMETPA;
2 — Ty0ycC OKyInspa 3puTeNIbHON TPYOBI;

3 — KOJIBIIO peocTara MUPOMETPa;

4 — mKana BOJbTMETPA MUPOMETPA;

5 — KpacHbI cBETOQUIBTP;

6 — ApIMYATHIN CBETOQMIIBTD;

7 — BUHT BEepTHKAJILHOTO TIEpeMeIeHHs Tproopa;

8 — BUHT TOPU30HTAIBHOTO NEepeMEIIeHUs Tpudopa.

3. MenneHHo Bpaias KoJblo 3 MUPOMETPA, U3MEHSIOT SIPKOCTh HUTH
MUPOMETPA 10 TEX MOP, MOKA CPETHUIN y4aCTOK HUTH STATIOHHOM JIaMITbI

CIHPaNk HaKala

e HE CPaBHAETCS C SIPKOCTBIO HUTU UCTIBITYEMOMH JIAMITBI (MX SIPKOCTH CTaHyT
T HITH HaKama
MPONETYY o THHAKOBBIMU M IIOATOMY HUTH CTaHYT TPYAHOOTINYUMBIMH). B 3TOT MO-

-

MEHT IIPOU3BOJIAT OTCUET 0 HUKHEH IIKaJIe MIUPOMETPA 3HAYEHUS SIPKOCT-
HOW TeMnepaTypbl HUTH JIAMIIbI.

4. Tak KaK BOJIOCOK JIAMITOYKH HAKaJIMBAHUS HE SBISETCS aOCOIIOTHO YEPHBIM TEIIOM, TO JIJIst
OnpeieNIeHUs JENCTBUTEIBHON TEMITEPATypPhl BBOAAT MOMPaBKYy At, KOTOPYIO ONPENESIOT 10 Ara-
rpamme.

5. OnbIT MOBTOPSIIOT TPHU pasa Ui Pa3IudHBIX 3HaueHUW MomHocTu P. [lomydeHHble JaHHBIC
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3aHOCAT B TaOJIUITYy pe3yiabTaToB 1.

6. [To popmymne
L
S(T*-T2)
BBIUUCIISIOT TocTostHHYI0 Credana-bosbliMana U 3aTeM HaXOsT ee CpefaHee 3HaueHue. 31ech P —
MOIITHOCTb, ONpe/elsieMasl BATTMETpoM; I’ — TemiepaTypa BoJIb(PpaMoBOi HUTH U Ty — TEMIIEpaTy-
PBI CPEIIbI, BEIPAXKCHHBIC B KEITbBUHAX.

6. Hcnonwsys hopmyny

O =

0 HaWJEHHOMY CpEIHEMY 3HAUEHHIO BEIMYHHBI (o) ONPENENsAIoT mocTosHHyto Ilmanka h, rae

k=1,38-10% JIx/K; ¢ =3-10°wm/c.

7. Pe3ynbTaThl pacyeToB 3alMCHIBAIOT B TAOIHUILY 2.

8. OLEHMBAIOT TOrPENIHOCTh PE3y/IbTATOB M3MEPEHUI BEIMUYMH KAK OTKJIOHEHHE OT Tabiuu-
HOT'O 3HAYCHUSL:

'maon | 1

Ao = |<a> — O i

. Ah=[th)-h

Bm
_8 o h
MK

e o,,., =567-10 =6,63-10"* JIx/c.

maon

Bonpocwt ona oonycka k pabome

1. Cdopmynupyiite 1enb padoTHI.

2. OnuiuTe 3KCIePUMEHTAIBHYIO YCTAHOBKY U MOPSIIOK BBITOJHEHHS paOOTHI.

3. Chopmymupyiite 3akon Credana-bonbiiMana u noscHUTe GU3HYECKUN CMBICI BEJTNIHH,
BXOJISINX B HETO.

4. 3anumute padoune GpopMyisl Aiist onpeaeneHus nocrossHHon Credana-bonpivana u mo-
crostHHOM [lnanka

Bonpocwt onsa 3awumer pabomsi

1. [aiiTe onpeneneHre OCHOBHBIM CIIEKTPATbHBIM XapaKTEPUCTUKAM TEIJIOBOTO U3TTyUEHHUSI.

2. Chopmymnupyiite 3akoH Kupxroga u noscHute GU3HIeCcKii CMBICI BETMYUH, BXOJSIINX B
HETO.

3. OO0bsacHUTE PU3HYECKHIA CMBICI TIOCTOSIHHOM G.

4. 3anummre ¢pyHkuuio [1nanka. Beienure 3akon Ctedana-bonpimana.

5. OOBsCHUTE TPAKTUYECKOE UCIIOJIB30BAHUE ONITHYECKOTO MTUPOMETPa.

dopma OTUETHOCTH: OTYET 1O JabopaTopHOil paboTe, BBHIMOIHEHHBINH MO0 00pasily, B COOTBET-
CTBUH C 33JJaHUEM.
OcHoBHast TuTEpaTypa
Nel,Ne2
JlomonHuTEbHAS TUTEPATYpa
Ne 4, Ne 8

JlabopaTopnasi paGora Ne 22
HUccneoosanue snewnezo pomoagpgpexma

Lenv pabomur: CHATHE BOJIBTaAMIIEPHON U CTIEKTPATHHON XapaKTEPUCTHK POTOIIEMEHTA.
Omnpenenenue kpacHou rpanuiibl GoTodPdekxra, padoThl BRIXOAA IS
dboTokarona u MaTepuana, u3 KOTOpOro cienan (poTokaTo.

Ipubopwsl u npunadnexcnocmu’. 60K amrepmeTpa-BosbT™MeTpa AB, cTeHn ¢ oObekTamMu
nccnegoBanus C3-OKO01, ucrounuk nmutanus UTIC 1
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Tlopsioox svinonnenuss pabomul u 06PabOMKA pe3yIbMAaAmMo8 UsMepeHUull

Vuaacrok crenaa C3-0K0O1

o o o
c
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DI ~
o o
e o (o] )
HREX]
11 ()
— \/
Amnepmerp Boapryerp
* I * u
—0 0
if | [
| —|
L T
Mzmyuarem Tenepatopnbi
HANPSAEHHA
L 0..208

-7 % II
|

a 7]

1. Jlns cHATUS XapaKTEPUCTHK (POTOINEMEHTa COOEpUTE IIEKTPUIECKYIO cxeMy (puc. 0); co-
€IMHNUTE KJIEMMBI TPHUOOPOB TaK, KakK IMOKa3aHO Ha PHC. d.

1 2
-AMITEpMETP Bonbmaetp —
O 2000 o 200B
CEFm[ ) m
0 20 o B
| BN 1=
P L + U
OO JONO
Cemn
3 4/ %
IC 1 IBnyuaremt — | Tenepatopes HaNpKer /
gl ® ol

ITo
0.63B 0..20B
1 . -0 o+ -0 0O+
Yer\Jo
Cets Y
\i

2. Bxurounte TyMOIEpHI B CETh.

3. YcraHOBUTE KHOIIKY 3 B IOJIOKEHUE «MKA)Y (KHOIKA JOJKHA OBITh B HAXKATOM COCTOSIHUM).

4. VYcrtaHoBUTE KHOIIKY 4 B NOJOXEHHUE «=», T.€. B IOJIO)KEHHUE MOCTOSHHOTO HaIpPSLKEHUs
(KHOTIKA OTXKaTa).

5. VYcranoBute npenen amnepmerpa 20 MKA kHomkoi 1.

6. YcraHoBuTe KHONKOM 2 mpenen BoasTMeTpa 200 B.

CHuMuTe BoJIbTaMMNepHYI0 XapakTepuctuky | = f (U) mpu A=constu @=J/J,=const:

7. Jlnsg 3TOro C MOMOIIBI0 KIABUIIM 5 YCTAHOBHUTE OJHU W3 3HAYCHWM JUIMHBI BOJHBI A !
430 uaMm, 470 uM, 505 HM.

8. PerJ’IfITOpOM 6 y'CTaHOBI/ITe MaKCI/IMaJ'IBHy}O OTHOCI/ITCJIBHYIO HNHTCHCUBHOCTH I/I3J'Iy‘IeHI/I}I
D=J]J,=1.2.

9. Msmensas Hanpsbxenue U perynstopom 7 ot 0 B 1o 20 B ¢ marom 2 B, usmeputs 1ok |.

10. Pe3ynbraTsl 3aHecTH B Tabuuiy 1.

CHUMHTE CNIEKTPAILHYI0 XapaKTepucTuky goropesucropa | = f (1) npu @=J/J,=const
u U =const:

11. Boibepute M YCTaHOBUTE C TIOMOIIBIO PYKOSTKHM 7/ OJHO M3 3HAYEHUH HaNpsOHKEHUs
(U =10+20B).

12. YcraHOBUTE OTHOCHTENBHYIO HHTEHCUBHOCTD U3TydeHus perynstopom 6 (J/J, =1.0+1.2).

13. 3meHsist 3HaYeHUE [UTHHBI BOJIHBI A KiaBuiiei 5, m3mepbre GoToTOK |.

14. Pe3ynbTaThl U3MEpEHUI 3aHECUTE B TAONIUILY 2.

O0paboTka pe3yJIbTaTOB:

15.Tlo pe3ynabTaTaM U3MEpeHHH MOCTpoWTe TrpapuKyd BOJBTAMIIEPHON XapaKTEPUCTHKU
| = f(U) u cnexrpanbroii xapakrepuctuku | = f (1) dporopesucropa.
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16. 1o rpaduky BOJBTAMIEPHONW XapAaKTEPUCTUKHU OMPEACIUTE JHAna30H HAMpPsHKEHUH, COOT-
BETCTBYIOIIUX TOKY HACHIIIICHHUS.
17. Onpepenure 1Mo CIEKTPATIbLHON XapaKTEPUCTUKE TMHY BOJIHBI Ay, COOTBETCTBYIOIIYIO Kpac-
HoU TpanuLe ¢porodddekra.
18. Onpenenure 4acTOTy @, COOTBETCTBYIOIIYIO KpacHO# rpanutie Gotodddekra mo hopmyse
o, = 27 -c
A

IJIe ¢ — CKOPOCTh CBETA.
19. Onpenenure nopor dporodddexra W o popmysne
W=r-m,=h2ZC
Ay
rae 71=1,054-10"* Jx-c — nocrosunas [nanka, 1 nepeBeauTe SHEPTUIo B 3B.
20. Y6eautech, uto GoTokaro GoTodIeMEHTa NCHCTBUTEIIBHO U3TOTOBJICH U3 MOJYITPOBOIHH-
Ka (U1 mosynpoBoaHuKa nopor pororddexra W =1+253B).

Bonpocwl 0ns donycka k pabome

1. KakoBa nenb paboTb1?
Uro Takoe BHEITHUH (oTOIPPEKT?
3. OOBSICHUTE METOJMKY OIPEICIICHHUs BEJIMYMH B JAHHOM J1abopaTopHOii pabore.

N

Bonpocwt ona 3auwumer pabomei

1. MoxHo 11 00BSICHUTH Bce 0co0eHHOCTH (PoTodPdeKTa, Moab3ysICh BOTHOBOM TEOopuUeH cBe-
Ta?

2. MoxHO i OOBSICHUTH Bce ocoOeHHocTU (oTodddeKkTa, Moiab3ysich KBAaHTOBON Teopuein
cBera?

3. Kakoe ypaBHeHHE MPEATIOKEHO JIJIsl KBAHTOBOTO OMKUCAHUS BHEUTHETO GpoTodddexra?

4. Tlouemy npu potodddexre IPKO MPOSIBIAIOTCS KOPIYCKYISIPHBIE CBOMCTBA cBETa?

5. OObscHUTE Bce OCOOEHHOCTH BOJBTAMIEPHOMN XapaKTepUCTHKU doTopesuctopa mpu (oto-
addekre.

6. Uto Takoe KBAaHTOBBIA BBIXO?

7. B ueM npenMyIiecTBo MoayMPOBOJHUKOBBIX (POTOAMHUTTEPOB MEPET METATHICCKUMU?

8. Kakue uzMeHeHus B ypaBHeHHE DUHIITEHA HA/J0 BBECTH, €CIIM OHO MPUMEHSETCS K MOIY-
MIPOBOHUKOBOMY (POTOIMHTTEPY?

®dopma OTUETHOCTHU: OTYET MO JTabOpaTOpHOM paboTe, BHIMOTHEHHBIN MO 00pasily, B COOTBET-
CTBUH C 33JJaHUEM.
OcHoBHast TuTEpaTypa
Nel,Ne2
JlomonHuTEbHAS TUTEPATYpa
Ne 4, Ne 8

JlaGopaTopHas padora Ne 23
H3yuenue cnexmpa u3nyueHusi amomos YyuHka
L]env pabomul: uccnegoBaHUE CIEKTPA U3TyUYEHUs MapoB IIMHKA B BUTUMOMN 00JIACTH CHEKTpa.

IIpubopol u npunaonexcnocmu. cruiaockon «CHeKTp», rpalyupoBOUHas KpuBas CTUIOCKOIA,
oOpa3zerr IIMHKA WK ITTHKOCOIePIKAIIETO BEIeCTRa.

Tlopsoox evinonnenuss pabomol

1.13yunuts onucanue cruiiockona «CoexTp.

2.Pacrosio)kuTh TUCKOBBIN JIEKTPOT D OTHOCUTEIILHO MTOBEPXHOCTH CTOJIMKA 15 B COOTBETCTBUU C
pucyHkoM (S = 2—-3 mm). Paccrosinue S perynupyercst BpauienueM pydku 16. Ha ctonuk 15 mome-
CTUTh 00pazel] IMHKA WM UHKOCOAEPIKAIlero BelecTBa (HampuMep, JaTyHb), pacloiIokKHUB €ro Haj
JIICKOBBIM AJIEKTPOJIOM.
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3.YcranoButh nepexnmodarenu «llepeki. Toka» B monoxkenue «SAy, nepexmouarenu «Katom» u
«AHOM» —B MOJIOKCHHUE «BBIKIL ), <KOMOMHUPOBAHHBIN pa3psia» — B monoxkenue [1, « MHIyKTUBHOCTEY
— «0», «kEMKOCTB» — «O», «@azan — «60°», «KoanuecTBo UMIynbCOB» — «1». BKIIIOUMTH reHeparop B
cetb 220 B u Haxath kHOTIKY «Ilyck». Eciii myra He 3axuraercsi, 00OpaTUTHCS K MPEIOAaBaTeI0 WIH
1abopaHTy.

T 1- pPYyuKka MnepeMCeuCHUud MCAHOI'O 3JICKTPOJa B IOpHU30H-
15 k

5 N TaJbHON IUIOCKOCTH; 2 — PydYKa MOBOPOTa MEIHOTO 3JICK-
CcneKkTp | O 20 TpOJa Ha OCH; 3 — IePEKII0YATENh «AHOA-KaTOI»;
1 82 10 11 12 4 — KHOIIKH «ITyCK», «CTOI»; 5 — MepeKIItodaTens pa3psaaa; 6
e 86 — MEPEKIII0YATENIb HHIYKTHBHOCTH;, 7 — IMEPEKITFOYATENb CM-
3 5 6 .- 8 19 4|:| 14 KOCTH; ZE — mepeKIrroYaTens (asbl; 9 — KOpIyc CTHIOCKOTA C
- , , \ ontukoit; 10 — oxymsp; 11 — MaxOBUYIOK TIOBOPOTA MPU3MBL
- nr:' ?T.,,-, 12 — GapabaH c oTcueTHOI mKaloH; 13 — OTKUAHAS KpPBIIIKa
O s CTOJIMKA JJIs1 00pasiia U 3JIeKTPOAa;
. 18 14 — xopmyc TeHepaTopa; 15 — cTonuk 11 o6pasua;
Bkn I 17 16 — pydka mogbemMa M OIyCKaHUsI MEITHOTO 3JICKTPOJIa;
17 — nepexirouarenb CUIIBI TOKa; 18 — ammepmeTp;
BHenmui BHI CTHIOCKOIA 19 — mepekiroYaTeNF KOINYECTBA HMITYIICOB,;

20 — mikana oTc4eTa MOJOXKESHHS CIIEKTPATbHBIX THHUM.

nfoases r 4
T% | ] £
INNNNN| NN

fhe

Pacnionoxenue AucKoBOro 3JIEKTPOJa OTHOCUTEIBHO CTOIUKA:
15 — cronuk st oopasua; D — TUCKOBBII AIEKTPOST;
S — paccTosiHHUE MEXKIY 00pa3IoM U 3JIEKTPOIOM

4. benyto TOUKy, HAHECEHHYIO Ha MaxoBUYKe 11 ycTaHOBUTH MpoTHB 0003HaueHus mKaibl 20.

5. MccnenoBath CEKTp IIMHKA, Bpamas MaxoBu4uok 11 u paccmaTpuBas TuHUM IUHKA B OKyisip 10
ctuiockona. Ilpu 3ToM HEOOXOIUMO YUYUTBIBATH, YTO HAOII00AeMblll CheKmp npedcmasisem cooot
HalodceHue 08yX CHeKmpos. CIEeKTpa Meau (OT JAUCKOBOTO 3JIEKTPOJA) M CHeKTpa IuHKa. [losTomy
IIPU OIpEJeIEHUN NCKOMBIX JIMHUI TpUILJIeTa [IMHKA CIEAYeT PYKOBOJCTBOBATHCS B3aMMHBIM PACIIO-
JIOKEHUEM JIMHUKA ¥ TPAJyHMPOBOYHBIM TPapUKOM CTHUIOCKOMA. JIMHUM TpHUIUIETa CleTyeT WCKATh B
nmuana3one 465 <A< 485 uu (ronyOble TUHUU CHEKTPA).

6. YCcTaHOBUTH KaXIYI0 HAWJCHHYIO JIMHHUIO TPUIUIETA MPOTHB TPEYTrOJIHLHOTO BBIpE3a BU3Hpa. 3a-
nucate yuciaoBble oTcueTsl no mkaine 20. ITo rpagynpoBoyHOMy rpaduKy ONpeAeTuTh JIMHBI BOJIH
JTUHUM TpuIuieTa. JlaHHbIe 3aHecTH B TaOIMILy pe3yIbTaTOB.

7. BBIKTIOUHTH cTUIOCKOM (KHOMKa «CTOm).

8. OmpenenuTh paccTOSTHAE MEXY SHEPTeTUIECKIMH YPOBHIMH, OTBETCTBEHHBIMH 32 CIIEKTPAITh-
HbI€ JINHUM 110 hopmyIe:

AE =hv=hc/A,

rae h — mocrosiauas [Tnanka; C — CKOPOCTh CBETA; A,V — JUTMHA BOJHBI M YaCTOTA U3Ty4aeMOTO CBETA.
Pesynbrar BEIpasuTh B 95.

9. Haueprutsh 1 aroma Hg (n = 6), Cd (n =5) u Zn (n = 4) ¢hparMeHThI MOJHON SHEPreTHIECKON
CcXeMbl, 0TOOpaXKaKONIie PacroiokeHue yposHeit snepruun 'S, , (n+1)°S,, n°P,, n°P,, n°P,, ucnoss-

3ysl TAOJIMITY U PUCYHOK.
Bonpocul onsa oonycka k pabome

ChopmynupyiiTe 11€16 pabOTHI.

Onuiure Xoa padoTHI.

Onumure pabouyio yCTaHOBKY.

[TosicHuTe MpUpOTy TMHEHYATHIX CIIEKTPOB aTOMOB.
OnumuTe mopsAIoK 00pabOTKH PE3yIIbTaTOB.

asrONOE
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Bonpocwt onsa 3awumsr pabomei

1. Kakue KBaHTOBBIE YHCIIa 33/1aI0T COCTOSTHUE IEKTPOHOB B aToMe? Kak oHu 0603HavaroTcs?
2. Chopmynupyiite npuniun [laymm.
3. OOBsACHUTE SHEPreTUYECKYIO TUarpaMMy aToMa HaTpHs U €€ OTJIIMYMe OT YHEpreTH4ecKoi aua-
rpaMMbl aTOMa BOAOPOAA
4. OOBsICHUTE IPUUMHBI pacILEIIEHHs] YPOBHEH HaTpuUs Ha 2 NOYPOBHSI.
5. O0BsCHHTE MPUYKNHY MYJIBTHILICTHOCTH ypoBHE# aromoB Hg, Cd u Zn.
6. Kax onpenenuts A1 MHOTORJIEKTPOHHBIX aTOMOB TTOJIHBIE OPOUTAIBHBIN U ITOJHBIA CIMHOBBIN
MOMEHTBI UMITyJIbcoB aToMa? Kakyro cBs3b Ha3bIBalOT LS—cBsA3b10?
7. Kakumu BbIpaKEHUSIMU OIPEAEISAIOTCS 3HAUEHUS PE3YJIbTUPYIOLIMX MOMEHTOB aToMa?
8. OOBsICHUTE CXEeMY PHEpreTUYECKHX YPOBHEH aTromMa pTyTH.
9. J[laiite ananu3 pparMeHTOB NOJTHON CXEMBI YHEPTETHUECKUX YPOBHEH aTOMOB PTYTH, KaIMHS U
LIUHKA.
dopma OTYETHOCTH: OTUET 1O JabOpaTOPHOI paboTe, BBHIOIHEHHBINH MO 00pasily, B COOTBET-
CTBHH C 3a/1aHUEM.
OcHoBHast TuTeparypa
Nel,Ne2
JlononHuTenpHas IUTEpATypa
Ne 4, No 8

JlabopaTopnasi paGora Ne 24
Kauecmesennwiii cnekmpanvHbulii ananius

Llenv pabomul: IpOBECTU KAUYECTBEHHBIN aHAIIN3 00Pa3IIOB JaTyHH.

IIpubopul u npunaonexcnocmu: crunockon CJI-12 «Cnextpy», 00pasisl JaTyHH,
STaJOHHbIE 00Pa3Ibl, IPATYUPOBOYHBIN IpaduK.

Tlopsook evinonnenuss pabomvl U 00pabomKa pe3yrbmamos usMepeHull

1. OsHakoMHTBCS cO CTUIOCKOTMOM (cM. ommcanue J.p. Ne 50), HIKEe MpUBEICHA ONTHYECKAs
cxema ctuinockona CJI-12.

10 11
W{ J_ %_ { 8 1 — BXoaHAad LIENh CTHJIOCKOIIA;
" 2 — oTpakaTenbHasl IPU3Ma;
B_l T QA—’ 7 3 — 00BbEKTUB;
4 4 v 5 — mUCTIepTUPYIOIINE TIPU3MEI,
—J'_ 6 6 — mpsIMOyToJIbHAs IPU3MA;
7 — 3epkaio;
. O > 8 — okyJsIp;

9 — boTomeTpuUeckuit KIHH;
10, 11, 12 — TpexiuH30Bas cUcTEMA.

2. PacronoxuTh JUCKOBBINA 3JeKTpoa D 0THOCHTEIEHO TOBEPXHOCTH CTOJHMKA 1 B COOTBETCTBHU
¢ pucyHkoM (S = 2—3 mm). [ToMecTUTh Ha CTOJMK MEIHBIN JJIEKTPOA—00pasell, pacloNokKHB ero HaJ
JMCKOBBIM 2JIEKTPOAOM.

3. YcranoBuTth nepekioyatenu «Ilepeki. Tokay B mojoxkeHue «SAy; nepekimodarenu — «Katomy,
«AHOI» — B monoxeHue «Bpikiy; «KoMOMHHMpOBaHHBIN pa3psa» — B mojoxeHue 2; «MHAYKTUB-
HOCTEY» — «0»; «EMKOCTE» —«0»; «Daza» —60°; «KomndecTBo nMITymbcoB» — 1. BrirtouuTh reHepaTop
B ceTh 220 B u HaxkaTh KHONIKY «IlycKk».

4. benyio TOUKy, HAHECEHHYIO Ha MaXxoBUYKe 11, yCTAaHOBUTH MPOTUB 0003HaueHus mKaibl 20.

5. MccnenoBath CieKTp MeIu, paccMaTpuBas €ro JIMHUU B OKYJISp CTHiIOCKona. Bpaias maxoBu-
4yok 11, KaueCTBEHHO O3HAKOMHUTBCS CO CIIEKTPOM, pa3jinyas MEHee MHTEHCHBHBIE JIMHUU OT Oolee
WHTEHCUBHBIX.
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B xadecTBe OoTNpaBHBIX JIMHUN MOXKHO BBIOpPAaTh XapaKTEpHbIE JUHUU B creKTpe Meau. OcoOeHHO
XapaKTePHBIMHU SIBIISIOTCS SIPKUE 3€JICHBIE INHUU:

A =510,5 um; A =515,3 um; A =521,8 nm — 522 um (nydmer).

6. Habmomaror Hanbosiee MHTCHCUBHBIC JIMHUU CIIEKTpa MEIU: JBE B XKEITOM YacTH CIIEKTpa,
TPU — B 3€JIEHOMN, YeThlpe — B CMHEH U 4eThlpe — B (MOJeTOBOM yacTu crnekrpa. Kaxayro nunuio
YCTAaHABJIMBAIOT MPOTUB BU3Mpa OKYJSApa. 3alMChIBAIOT UX YHUCIOBBIE OTCUeThl 1o mkaine 20. Ot-
KJIFOYUTh T€HEPaToOp OT CETH.

7. UccnenoBarb CeKTp UUHKA. [|JI 3TOr0 MOMECTUTH Ha CTOJIMK BMECTO MEIHOTO 00pa3el HUHKA.
CHoBa 3axeub ayry. HaGmronaemslii mpy 3TOM CHIEKTp, MPEJCTABIAET COOON HAJIOXKEHUE CIIEKTpa Me-
¥ ¥ CHeKTpa IuHKa. [Io3ToMy B aHanM3MpyeMOM CIIEKTpe HapsAy C JMHUSMH LIMHKA 00s3aTelIbHO
OyAyT IpUCYTCTBOBATh JIMHUM ME/H, OTMEUEHHbIE B IIyHKTe 6. CpaBHMBasi HAOJIIOAaEMBbIH CIIEKTpP CO
CHEKTPOM MEAH, OTMETUTh HHTEHCUBHBIC JIMHUU IMHKA. XapaKTEPHbIMU B CIIEKTPE LIMHKA SIBJIAIOTCS
KpacHasi JINHUSA C JUIMHOW BOJIHBI

636,4 uM 1 ronyObie ¢ niuHamu BosiH 481,0 HM; 472,2 uwm; 468,0 HM.

8. UccienoBath criekTp JgaTyHH. J{jIsl 3TOro MOMECTUTh HA CTOJIMK BMECTO LIMHKOBOT'O JIEKTPOJa
natyasbiii. CHOBa 3axeub Ayry. CpaBHUTBH CHEKTp JATyHH CO CIIEKTPOM Meau. B Hem o0s3aTenbHO
OyIyT HPHUCYTCTBOBATh BCE WHTCHCHUBHBIC JIMHUH, XapaKTepHbBIC IS CHEKTpa Menu (IOCTOSHHBIN
AJIEKTPOJT — MEJIHBIN).

B cnekrpe naryHu HaOarofaeTcs HAIWYME YEThIPEX MHTEHCUBHBIX JIMHUM, OTCYTCTBYIOLIMX B
cunektpe meau. OnHa UMeeT KpacHbI LBET, APyrue TpU — royiyooil. 3anucaTh B IPOTOKOJ COOTBET-
CTByIOLIME OTCYeThl. OTKIOUYUTH TeHepaTop OT ceTu. CpaBHUBAS MOJTYYEHHBIH CHEKTP CO CHEKTPOM
LIUHKA, YOEUTHCS, YTO MOSIBUBLIMECS JINHUU SBJIAIOTCS JIMHUSAMU LIMHKA, T.€. JIATYHb — 3TO CILIAaB Me-
I C IIUHKOM.

9. O6paboTaTh pe3yabTaThl U3MEPEHHU, OTHOCSIINECS K CIEKTpYy Menu. Ha mummMerpoBoii 0y-
Mare HOCTPOUTh MAaCIITa0HYIO JMHEHKY CIIEKTpa MeIH, e 10 TOPU30HTAIH OTJIOKUTh OTCUETHI I10
Oapabany (mo mkane 20), KaXIyr JUHUIO CIIEKTpa (COTIacHO 1.6) W300pa3uTh BEPTHKAIBHON JTUHU-
eil.

10. ITo umeronemycst B 1a00paTOPHH TPaAyHPOBOYHOMY TpadUKy ONPEAETUTh JUIMHBI BOJIH, HC-
CJIEZIOBAaHHBIX JIMHUI CIIEKTpa Meau. Beinucares y JinHuil MaciiTabHOM JIMHENHKH (TOCTPOEHHOH B CO-
OTBETCTBUH C 11.9) NJIUHY BOJIHBI B HM.

11. O6paboTarh pe3ynbTaThl U3MEPEHUH, OTHOCALIMECS K CHEKTpy IMHKa. Ha MuimumerpoBoit
OyMare MoCTpOUTh MacIITa0HYIO JIMHEWKY CIEKTpa I[MHKA, TJIe MO0 TOPU30HTAIN OTIOXKHUTH OTCUETHI
no 6apabany. Kaxxayro TMHMIO CIEKTpa N300pa3uTh BEPTUKAIBHOM JTMHKUEH U HAaluCcaTh JJIUHY BOJHBI.

12. TlocTpouTh MacmITaOHYIO JUHEMKY CHEKTpa JaTyHH, Ha KOTOPOH OTMETHThb UCCIIEJOBAHHbIE
criekTpasnbHble TUHUU. [To rpagynpoBouHOMY rpauKy ONpeAETUTh JIMHbBI BOJIH UCCIIEAOBAaHHBIX JIU-
Huil. ConocTaBiisisi TMHEHKN CIEKTPOB, CAEIaTh BBIBOJ O XUMUYECKOM COCTaBE JIATYHH.

Bonpocwt ons oonycka k pabome
. Chopmynupyiite 11e1b pabOThI.
. JlaTh onpeieneHrne Ka4eCTBEHHOT'O CIIEKTPAIbHOTO aHaln3a.
. O0BsICHUTD yCTpOICcTBO cTruTocKoma CJI-12.
. [IpuBecTH MOPSIIOK BHIMOTHEHUS PAOOTHI.

AW N —

Bonpocul ona 3auumer pabomul
1. IosicauTh onTHYeckyto cxemy cruiockona CJI-12.
2. Ha3BaTb BU/IbI CLIEKTPOB.
3. IToueMy KaxKAbIii 2JIEMEHT HMEET CBOM XapaKTEePHbIC TUHIH?
4. B 4eM COCTOUT MPEUMYIIECTBO CHEKTPATBHOTO aHAIN3a [0 CPABHEHUIO C XUMUUECKUM?
5. JIaTb KpUTHYECKHE 3aMeuaHus K padoTe.

dopma OTYETHOCTH: OTUYET MO JTAOOpaTOPHOM paboTe, BHIMOIHEHHBIN MO 00pa3ily, B COOTBET-
CTBUH C 33JJaHUEM.
OcHoOBHas nuTeparypa
Ne 1, Ne2
JlononHuTenbHas IUTEPATYpA
Ne 4, Ne 8
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9.2.MeToanyecKue yKa3aHUs MO BHINOJTHEHHI0 KOHTPOJIbHOM padoThl

B nponecce usyuenuss GpuU3MKU CTYIEHT JOJDKEH BBINOJIHUTH KOHTPOJbHYIO pabotry. Pemnienue
3a/1a4 B KOHTPOJBHOU paboTe SBISETCS MMPOBEPKOI CTENEHN YCBOCHUS CTYACHTOM TEOPETHIECKOTO
Kypca. [lepen BbIOTHEHMEM KOHTPOJIBHOM PalbOThI CTYACHTY HEOOXOJUMO BHHUMATEIHLHO O3HAKO-
MUTBCS C IPUMEPaMHU PEIICHUSIME 33/1a4 110 TaHHOW KOHTPOJLHOM paboTe, ypaBHEHUSAMH U (GOpMY-
JaMH, a TaKXKe CO CIPAaBOYHBIM MATEpUaJIOM, MPUBEACHHBIM B KOHLE METOAUYECKUX YKa3aHWM.
Br16op 3amau mpou3BOAUTCS MO TAONWIIE BAPUAHTOB, NMPHUBEICHHOW B METOJWYECKUX YKa3aHHIX
(HOoMepoM BapHaHTa siBIsieTcs mocienHsas uudpa B Homepe 3auétku). [IpaBuna odopmiieHus KoH-
TPOJBHOU PabOTHI ¥ MPUMEPHI PEIICHHUS 3a/1a4:

1. YcnoBus 3a1a4 CTyJCHTHI IEPENHCHIBAIOT MOJIHOCTBIO 0€3 COKpAIleHHUH.

2. Bce 3HaueHUs BEJIMYUH, 33JaHHBIX B YCIOBHSAX M MPHUBICKACMBIX U3 CIPABOYHBIX TAOJHMII, 3AIUChI-
BAOT JUIS HAIISITHOCTH COKPAIICHHO (CTOJIOMKOM) B T€X CAMHMIAX, KOTOPbIC 3a[aHbl, H B €IMHHIAX TON
CHCTEMBI, B KOTOPOIi BBIMOJHSAIOT petieHue (B eauauiiax CH).

IIpumep Taxoii 3anucu.
B 3agaue ykazaHo: «3a Bpems t = 0,5 muH Baros mpomen myTs S = 11 kM, Macca Barona m = 16 .
3anuchIBaIoOT:

t= 0,5mun=30c;
s=11km=11.10° m;
m =16 T = 16-10° kr.

@parmeHT 3a7auu U3 pasjena «JIeKTPOMarHeTU3M.

«Pamka mromamsio S = 50 cm’, conepkamrast N = 100 BUTKOB, paBHOMEPHO BpAIlaeTCs B OJTHOPOTHOM
MarHuTHOM moJie (B = 40 mTi). YactoTa BpamieHus: pamku # = 960 00/MuH».

3anuceIBaIoT:

S =50 cm® = 50107 m?;

N = 100 BHTKOB;

B =40 mTn = 40-10° Ti;
n =960 06/mun = 16 00/c.

Eme onun npumep 3amaun u3 pazaena «OnTukay.

«Ha gudpaxiuonnyro perietky, comepxairyto N =500 mTpuxoB Ha 1 MM, MajaeT HOPMAIBHO MOHO-
XPOMaTHUYECKUH CBET C NITMHON BOIHBI A = 0,5 MKM».

3anuceIBaIoT:
n=500"— =5.10? ——— =5.10°m"*
MM 107°m

31€Ch CIIOBO «IHTpI/IXI/I» MOXXHO OHyCTI/ITB, TOoraa:
A=0,5mkm =0,5-10"° m.

3. Bce 3agaun crnenyet pemath B MexayHapogHou cucteme eaunui (CH).

4. K Oonbieit yactu 3a1a4 HE0OXOAUMBI MOACHSIOIINE YEPTEKU WM TpaduKu ¢ 0003HAUEHHEM BCEX
BeNWYMH. YepTeku ciaeqyeT BBIIOJIHATh aKKypaTHO IIPHU MOMOIIM YEPTEKHBIX WHCTPYMEHTOB; OOBsSCHEHUE
PEIIEHHS JOJIKHO OBITh COTIIACOBAHO ¢ 0003HAUYCHUSIMU Ha YepTexnKax.

5. HeoOxoauMo ykaszath GU3nUYecKie 3aKOHbI, KOTOPBIE JIOJDKHBI OBITh UCIIONB30BAHBL, U apTYMEHTHPO-
BaTh BO3MOXKHOCTb UX IPUMEHEHHUS ISl peIIeHUs JAHHOW 3a1a4H.

6. C moMOIIbIO 3TUX 3aKOHOB, YUHUTHIBAS YCIOBUS 3a/1a41, OIY4YUTh HEOOXO0AUMBIE pacueTHbIE POpMYy-
JIBL

7. BeiBox hopMmyn U pelieHue 3a1ad CleAyeT CONMPOBOXAATh KPATKUMHU, HO MCUEPIBIBAIOIIUMH MOsC-
HEHUSIMHU.

8. Ucnonb3oBanubie B popMyiiax OyKBEHHbIC 0003HAYCHHS TOJIKHBI OBITh COIIACOBAHBI ¢ 0003HAYCHH-
SIMH, TIPUBEICHHBIMU B YCJIOBHUH 337]ad M Ha IPUBEIEHHOM pUCYHKe. /lomonHuTenpHble OyKBEeHHBIE 0003HA-
YEeHHUS CIEAYET COPOBOXKIATH COOTBETCTBYIOIIMMH OOBSICHEHUSIMH.

9. Ilonyuus pacueTHyI0 HOpMyiTy, HEOOXOIUMO TIPOBEPUTH €€ Pa3MEPHOCTb.
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Hanpumep, aiist onpenienieHrs paccTosIHUSA S, KOTOPOE MTPOMIET TEJIO Maccol M 10 OCTaHOBKH, IBUTASICh
PaBHO3aMeJUIEHHO MO ACHCTBUEM CHIIBI TpeHHus F ., Oblna nmoirydena popmyia:

_Voz'm
2F

p

S

rae Vo — CKOpoCTh ABWKEHUS TeJIa B HAYaJIbHbIII MOMEHT BPEMEHHU.
Ocy1iecTBIUM NPOBEPKY Pa3MEPHOCTHU TOIyUYEeHHOH (opMyJIbL:

o VZ-m (MZ/CZ)-KF :{ M2 - KT }

[ ] F H

P

~[w].

c¢®-kr-m/c?

2
311ech, HCXO/Is U3 BTOPOro 3akona Hetorona, enunuity nsmepenus cuibl 1H pacnimceisaror kak 1(Kr - M/ c).

10. ITocne mpoBepKH pa3sMEPHOCTH MOTyUYEHHBIX PACUETHBIX (DOPMYI MPUBOIUTCS YHCIEHHOE pelIeHUe
3aJauu.

11. BerurcneHus cnenyeT NpoOU3BOAUTh C TOUHOCTBIO, COOTBETCTBYIOIIEH TOYHOCTU UCXOAHBIX YHCIIO-
BBIX JIaHHBIX YCIIOBUS 3a/1a4d. ECIM MCXOIHbIE YMCIICHHBIE 3HAYEHHS JaHbl ¢ TOYHOCTHIO /IO OJTHOTO 3HAKAa,
TO M PacueT BBIMOJIHAETCS C TOYHOCTHIO JI0 OJJHOTO 3HaKa. ECiI OHM JaHBl C TOYHOCTHIO JIO JABYX (TpeX) 3Ha-
KOB, TO M PacyeT BBIMOJIHAETCS C TOYHOCTHIO 70 ABYX (TpeX) 3HaKOB. UucIa clieyeT 3aiChIBaTh, HCIIOIb3Ys
MHOkuTeNb 10, Hanpumep, He 0,000347, a 3,47-107,

OcHoBHas nuTeparypa
Nel,Ne2
JlononHuTenpHas IUTEPATypa
Ne 3

10. MIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI M, UCITOJIb3YEMBIX ITPH
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O TPOLECCA 110 JUCHUIIVIMHE

HNudopmanmonno-kommyHnukatuBHble Texaonorun (MKT) uconssyrores, as:
— TOJY4YeHUsI HTHPOPMAIIUH TIPH MOITOTOBKE K 3aHATHUSIM;
— CO3JIaHMs MPE3CHTAIMOHHOTO COMTPOBOKICHUS PAKTUIECKUX 3aHITHH;
— paboThI B 3JIEKTPOHHON MH(OPMAIIMOHHOH cpejie.

CTaHI[apTHOC JIMIICH3WUOHHOC MTPOTPaMMHOC obecrneueHue:

— OC Windows 7 Professional
— Microsoft Office 2007 Russian Academic OPEN No Level
— AHTHBHUpYCHOE TIporpaMmHoe obecrieueHune Kaspersky Security.
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11. OMUCAHME MATEPHUAJIbHO-TEXHUYECKOM BA3bI, HEOBXOJIUMOM JIJIs

OCYHIECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLHECCA 110 JUCHUIIJIMHE

Buo Haumenosanue
Ne JIP
3anamun ayoumopuu Ilepeuens ocnoenozo o6opyoosanusn
1 3 4 5
JIP JlaGopaTtopus FPM —07 — anst u3MepeHust yCKOPEHHUs CBO- 1
MEXaHUKH U 00AHOTO MaJeHUS
MOJICKYJISPHOH FPM —08 — n1nist m3MepeHust HMITyJIbca U MeXa- 2
usnku HUYECKOI YHEPTrUH
YcraHOBKa AJ1sl ONpeAeIeHUs] CKOPOCTHU TI0JIeTa 3
MYJIM C IOMOIIBIO OAJUIMCTHYECKOTO MasiITHUKA
FPM —-15 — mastauk Obepbexa 4
FPM —05 — xpyTHIbHBII MasTHUK 5
FPM —06 — yHuBepcallbHBIN MasTHHK 6
YcraHoBKa AJ1s1 ONPEAETICHUS] CKOPOCTH 3ByKa 7
B BO3JlyXe METOJIOM pe30HaHCca
YcTaHOBKa U1 U3y4YECHUS ra30BbIX 3aKOHOB 8
YcraHoBKa TSl ONpeiesiCHUs TMHBI CBOOO/I- 9
Horo npobera 1 3PPEKTUBHOTO AUAMETPA MO-
JIeKyJ BO3ayXa
YcraHoBKa 7151 ONIPEAENICHUs TEII0EMKOCTEN 10
raza MetogioM Knemana-/lesopma
YcTraHoBKa 1Ji4 ONPEAEICHUSI U3MEHEHHUS 3H- 11
TPONMH PEANBHBIX CUCTEM
JIP Jlaboparopus Marazun conporusnennit MCP-60, ranpano- 13
3JIEKTpUYECTBA U MeTp M45MOM3, peocrat PCII
3JIEKTPOMAarHeTU3Ma Ucrounuk nutanus AI'AT, amnepmetp 2514, 15
TaHreHCrajbBaHoMeTp, peoctat PCII33
HcTOUHUK TOKA, MIUITTMAMIIEPMETP, BOJIBTMETP 16
B7-35, peocrar
VYcranoska FPM-01 14
Ocumtorpag C1-75, reneparop JI31, BosbT- 12,17
metp B7-35
JIP JlaGopartopus Pedpaxromerp UPD-454 18
OIITHKH, Judpakronnas pemerka 19
¢busuku TBepaoro Tena | IMonspuckorl, GOTOINEMEHT, aMIIEPMETP 20
U aTOMHOTI0 gapa [Mupometp ¢ ucueszaromeit uurbro OIINP, Bat- 21
TMETp, TpaHchopmMaTop
0Ji0K amriepMmeTpa-BobT™MeTpa AB, cTeHn ¢ 22
oobexTamu ucciegoBanust C3-OKO01, umcrou-
Huk nutanus UTIC 1
Crunockon CJI-12 «Crektp» 23,24
O6opynosanue 10 ITK i5-2500/H67/4Gb
Kp .
U3 Nol (MonuTOop TFT19 Samsung); B
CP npuntep HP LaserJet P2055D
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®OHJ ODEHOYHBIX CPEJACTB JJIsA IPOBEJEHUSA

1. Onucanue ¢poHIa OLIEHOYHBIX CPEACTB (MACHOPT)

IIpunoxenne 1

HNPOMEXYTOUYHOMN ATTECTAIIMU OBYYAIOIIUXCSA MO JUCIUIIJINHE

Ne e}
JIEMEHT
KoMIe- Paznea Tema ®OC
KOMIIeTEeHI[UH
TEHLIUU
OIIK-2 | CHOCOOHOCTH 1. Mexanuka | 1.1. BBenenue. Kunemaruka nocryna- | 9K3. BOIPOCHI
MIPUMEHATH TEJIBHOIO W BpallaTeJIbHOro JBMXKe- | Ne 1.1 — 1.3
cucremy ¢yH- HUS
JTAMEHTaJIbHbIX 1.2. JluHamMmuka MaTepuaibHON TOYKHU. | 3K3. BOIPOCHI
3HaHU (Mare- 3akonbl HeroToHa No 14,15
MaTU4ECKHX, 1.3.Cunel B MeXaHMKE M HX KJIACCH- | 9K3. BOIPOCHL
€CTECTBEHHO- buxanus Nel6—1.9
HayqHbIX,  MH- 1.4, Jlunamuka BpamaTeJIbHOTO ABHU- | 3K3. BOIPOCHI
KCHCPHBIX 1 JKCHUS Ne 1.10
SKOHOMHYE-
) 1.5. 3akoHbI cOXpaHeHus 9K3. BOIIPOCHI
CKUX TUISt
Ne 1.11, 1.12
uaeHTu(uKa-
bopy 1.6. Mexanunueckue KoeOaHus 9K3. BOIPOCHI
117071 -
’ Ne 1.13,1.14
JTUPOBaHUSA U
pellieHHs Tex 1.7. Mexanuueckue BOJIHbI 9K3. BOIPOCHI
Ne 1.15,1.16
HOJIOTUYECKUX ”
2. Monexky- 2.1. neanbHbli Ta3. 3aKOHBI UIEATb- | 9K3. BOIPOCHI
poodJIeM Jeco-
nsipHas Ghu- HOTI'O rasa No 2.1
3arOTOBHTEMb- | 59 15 )
UKa U Tep- .2. DJEeMEHTbl CTaTUCTUYECKOU ¢u-
HBIX M Jepe- Y 9K3. BOIPOCHI
MOJIMHAMUKA | 3MKH
Bonepepa6a_ A Ne22-2.4
THIBAFOIIIX 2.3. dusnueckas KUHETHKA. SIBIEHMS | Hk3. BOIIPOCHI
IPOHU3BOACTB nepeHoca Ne2.5-2.7
2.4. TlepBoe Ha4aJI0 TEPMOJUHAMUKH | DK3. BOIIPOCHI
No 2.8
2.5. OOpatumble H HEOOpAaTUMBIC | DK3. BOIPOCHI
IpOIeCcChl. DHTPONHUS Ne 2.9-2.10
2.6. Bropoe Hauano TepMOJANHAMHUKHI 9K3. BOIIPOCHI
Ne2.11-2.13
3. Onektpo- | 3.1. DnekTpuyeckoe Imojie B BaKyyMe. | 3K3. BOIIPOCHI
MarHeTus3m 3akon Kynona. HampsixenHocts kak | Ne3.1,3.2

CHJIOBAs XapaKTCPUCTUKA ITOJISL

3.2. Teopema I'aycca nmmst anekTpocTa-

9K3. BOIIPOCHI

THYECKOIO I10JIs1 B BAKYyMeE Ne3.3
3.3. IloTeHnMan 3NEKTPUYECKOTO IMO- | IK3. BOIPOCHI
ns. Paborta cuit anekTpocTtaTudeckoro | Ne 3.4 — 3.6

I10JIA.

3.4. DnexTpudecKoe ToJie B BEIIECTBE:

9K3. BOIIPOCHI

JUDJIEKTPUKHU B AJIEKTPUYECKOM I10JI€ Ne3.7-3.9
3.5. DnekTpuyeckoe moje B BEIECTBE: | 3K3. BOIPOCHI
MIPOBOJHUKU B JIEKTPUYECKOM I10JI€ Ne3.10-3.11
3.6. DHeprus 3apsHKEHHBIX NIPOBOJHU- | IK3. BOIIPOCHI
KOB U KOHJIEHCATOPOB. DHEPrus dJeK- Ne 3.12

TPUICCKOTI'O IOJIA.

3.7. I1oCTOSIHHBIN SJEKTPUIECKUAN TOK.

9K3. BOIIPOCHI
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3akon Owma. IlpaBmna Kupxroga. Pa- | Ne 3.13 — 3.15
00Ta ¥ MOIIHOCTh TOKA

3.8. IlocrosiHHOE MarHWTHOE TOJ€ B | BOIPOCHI K
BaKyyMe. 3aKkoH buo-Cagapa- 3a4eTy
Jlarmaca. Cuna Ammepa u cuna Jlo- | Ne 3.19 — 3.21

peHIia

3.9. MaruautHblii notok. PabGora mpo-

9K3. BOIIPOCHI

BOJIHUKA C TOKOM B MarHUTHOM IIOJIE. Ne 3.22
3akoH noaHoro Toka. KoHTyp ¢ Tokom
B MAarHUTHOM I10JI€
3.10. MarHuTHOE TOJNE B BEMIECTBE. | BOIPOCHI K
HamaruuuenHocts BemiecTBa. Bubl 3aueTy
MarHeTUKOB U UX CBOMCTBA Ne 3.28 —3.31
3.11. DnexTpoMarHuTHAS UHIYKITUS 9K3. BOIIPOCHI
Ne 3.32 - 3.36
4. OnTuka 4.1. DneKTpOMarHUTHbIE BOJIHBI 9K3. BOIIPOCHI
4.2. DneMeHTbl T€OMETPUYECKOM OIl- | SK3. BOIPOCHI
TUKHU Ned1-4.2
4.3. CseroBas BoiHA. IHTEpdEepeHIHs | 3K3. BOIPOCH
CBETOBBIX BOJIH Ned43-48
4.4. Nudpakmus ceera. dudpakius | 3K3. BOIPOCH
Openens u Opaynrodepa Ned49—-413
4.5. Ionspuzanus cera. 3akoH Ma- | 3K3. BOIIPOCHI
moca. 3akoH bprocrepa Ne 4,14 -4.18
4.6. B3aumonelicTBue cBeTa C BEIlE- | 3K3. BOIPOCHI
cTBOM. /lucnepcus ceera Ne 4.12
4.7. TemnoBoe H3Iy4eHHE. 3aKOHBI | 3K3. BOIIPOCHI
TEIJIOBOTO U3ITyYEHUS Ne 4.19 - 4.22
4.8. ®oroaddexr. Bumpr hotorddex- | 3K3. BOMPOCH
Ta. 3aKOHBI BHELTHET0 GpoTodddekra Ne 4.23
4.9. Dueprust W uMIyIbC (POTOHA. | IK3. BOIPOCHI
Oddext Komnrona No 4.24,4.25
5. Ousnka 5.1. Snepnast Mmonenb aroma. Teopwusi | 9K3. BOIPOCHI
aToma, aToM- | bopa BoJjopoJ10110,100HOro aToMa. Ne5.1-5.3
Horo siapau | 5.2. I'mnore3a ne bpoiuia. BoaHoOBBIE | 3K3. BOIIPOCH
DJIEMEHTap- | CBOWCTBA BELIECTBA Ne5.1-53
Hbix yactuil | 5.3. YpaBuenue lllpenunrepa. Kan- | 3K3. BOIpoCH!
TOBAaHUE SHEPIMU U MOMEHTa uMmnyib- | Ne 5.1 -5.3

ca

5.4. AtoMm BoJOopo/a B KBAaHTOBOM Me-
xanuke. llepuonnueckass cuctema
sIIeMeHTOB MeHieneeBa.

9K3. BOIIPOCHI
Ne5.4-5.7

5.5. CocTaB M XapakTEpUCTHUKU ATOM-
HOTO siipa. SlaepHblie CUJIbl U UX CBOM-
cTBa. PanoakTHBHOCTD

9K3. BOIIPOCHI
Ne 5.8 -5.11

5.6. Snepupie peakmuu. JleneHue

9K3. BOIPOCHI

sanep. S nepHslid peakTop. No 5.13,5.14
5.7. TepmosiiepHbIE pEaKIMM CHHTE3a | 9K3. BOIPOCHI
— OCHOBHOM MCTOYHUK SHEPTUU 3BE3]1 Ne 5.15

5.8. ®usmueckas kapThHa MHpa. Bu- | 3K3. BOIPOCH!
bl B3aMMOJICHCTBUS M Kiacchl ane- | Ne 5.16 — 5.17

MCHTApPHBIX YaCTHUI]

9K3. OUJIETHI
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2. JK3aMeHallHOHHbIE BONPOCHI

Ne KoMmnerennun Ne n
n/n HAMMEHOBA-
Kon Omnpenesnenue 9K3AMEHAIIMOHHBIE BOITPOCHI HUE
pa3zjiena

1 2 3 4 5

1 OIIK-2 | cmocobHocth  mpu- | 1.1. Kunematuka mnoctymnarenbHoro asuxke- | 1. MexaHuka
MEHSITh CUCTEMY | HUS: MaT. TOYKa, TPACKTOPHUS, ITyTh, BEKTOP
(GyHIaMEHTABHBIX | TIEPEMEIICHHS, CKOPOCTh, YCKOPCHHE.

3HaHUK (MaTeMaTu-
YECKUX, ECTECTBEH-
HOHAYYHBIX, WHXE-
HEPHBIX U SKOHOMH-
YECKUX) JUISl HACH-
tudukanuu, hopmy-
JUPOBAHUS U pellie-
HUSL  TEXHOJOTHYe-
CKHX IIpo0iieM Jeco-
3arOTOBUTENBHBIX U

JepeBorepepadaThl-
BAIOIIUX pOU3-
BOJICTB

1.2. KunemaTuka BpalaTelIbHOIO JBUKECHUS:
YIJI0Basi CKOPOCTh, yCKOpeHHe. CBA3b MEXKIY
JVMHEWHBIMU U YTJIOBBIMU BEIMUMHAMMU.

1.3. HopManpHO€, TAHI€HUHUAIBHOE U MOJHOE
YCKOpEHHUE.

1.4. Macca tena. Cuia. 3akonbl HproTOHA.
1.5. Umnynsc Tena, UMIYJAbC CUIIbL. 3aKOH
COXpaHEHHUs UMITYJIbCa.

1.6. Knmaccuduxarmms cuin. Bun tpenns. Cuibl
TPEHUSI.

1.7. Bugsl nedpopmanuu. Yopyrue cuisl. 3a-
KOH ['yka.

1.8. Cuna TsxkecTu U Bec.

1.9. I'paBuTalMOHHBIE CHJIBI. 3aKOH BCEMMp-
HOro TsroreHusi. Kocmmyeckue CKopocTu.
1.10. Pabora ¥ MOIITHOCTh MEXAHUYECKOH CH-
abl. Kunernueckast sneprus.

1.11. ITone cun. KoHcepBaTuBHbIE U HEKOH-
CepBAaTHBHBIE CUJIBI U cucTeMbl. [loTeHnnans-
Has SHEpTHUsl.

1.12. 3akoH coxpaHEHHUs IOJIHOM >HEPIrUU B
MEXaHHKE.

1.13. MomeHT MHEepUUH MaTepUaJIbHON TOY-
KM, MOMEHT MHEpLMHU TBeproro tena. Teope-
ma [Ireinepa.

1.14. Kunetnueckasi 3HepIrus BpalaTeJIbHOIO
JBUKEHHSI TBEPAOIO Tejla OTHOCUTEIbHO He-
MOJIBHKHOM OCH.

1.15. Ilomarue MOMEHTAa CHJIBI, MOMECHTA
MHEPLHH TBEPJOTO TEJIa OTHOCUTEIBHO HETO-
nBKHON ocu. OCHOBHOH 3aKOH JIUHAMHUKH
BpAILaTEIbHOIO JBUKCHHUS.

1.16. MoMeHT umnyabca MaTepuaibHON TOY-
KM, TBEPJIOTO TeJla OTHOCUTEIBHO HEIOIBUXK-
HOM OCH. 3aKOH COXPAaHEHUS MOMEHTa HM-
yJIbCa.

1.17. OcHOBHbBIE XapaKTepUCTUKU Koyeha-
TEJILHOTO JIBM)KEHUS: 4acToTa, (asza, Mepuos,
aMIUIUTy/la. YpaBHEHHE rapMOHUYECKOIo OcC-
LUJUIATOPA.

1.18. CkopocTh, yCKOpEHHE U SHEprusi ya-
CTHIIBI, COBEPILAOLIEN TapMOHNYECKUE KOJIe-
OaHus.

1.19. Cnoxenue AByX rapMOHHYECKHX KOJIE-
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O0aHMl OJHOTO HANpPABICHUS U OJUHAKOBOM
4yacToThl. buenue.

1.20. CnoxxeHue JIBYX B3alMHO-
NEPIIEHAUKYISPHBIX KOJeOaHWH OJWHAKOBOU
yacToThl. durypsl Jluccaxy.

1.21. Ilpyxunnsiii MasTHuk. Ilepuon xoie-
OaHMsI IPYKUHHOTO MAATHHUKA.

1.22. ®usnyeckuit 1 MaTeMaTUYECKUI MasiT-
Huku. Ilepronsr ux koneGanuii. IlpuBenen-
Has JyinHA (U3NYECKOTO MASTHHUKA.

1.23. 3aryxatomue kosebanus. Jlorapudmmu-
YeCKH JIeKpeMeHT 3aryxaHus. JJoOpoTHOCTh
CUCTEMBI.

1.24. BeiHyXIeHHBIE KOJIeOaHUsA. AMIUIATYIa
u Qasza npu BBIHYKACHHBIX KojeOaHusix. Pe-
30HAHC U €T0 POJIb B TEXHUKE.

2.1. TepMoanHaMUYECKUW U CTATUYECKUM
METOABl UCClenoBaHus. Monelb uaeaibHOro
ra3a v ero ypaBHEHUE COCTOSHHUSL.

2.2. OCHOBHOE YypaBHEHUE MOJIEKYJSIPHO-
KMHETHYeCKO Teopuu rasza. /laBmeHue une-
QJIBHOTIO Tasa.

2.3. Cpennsis KMHETHYECKasi SHEprus MoJe-
Kyl uAealbHOro rasa. MonekymspHo-
KMHETUYECKUI CMBICII TEMIIEPATypPHI.

2.4. 'a30BbIe 3aKOHBI U UX TPa(QUKH.

2.5. Yucno crenenerr cBoboxawl. Teopema o
paBHOpACIpPEEICHUN SHEPruu. BHyTpeHHss
SHEPTHUsl UICATBHOIO rasa.

2.6. Pacnpenenenue MakcBemta.  OnbiT
[IITepHa.

2.7. Pacnipenenenue bonsimana. bapomerpu-
yeckas popmyIa.

2.8. SIBnenme mepeHoca. YMcCiIo CTOJIKHOBE-
Hull. DPPeKTUBHOE CeYeHHe, CpeHss JUInHA
cBoOoaHoro npobera. Auddysus, Temnonpo-
BOJIHOCTb, BHYTpEHHEE TpeHUe (BS3KOCTB)
ra3os.

2.9. BHyTpeHHAs >HEpPrusl UACAIBHOTO rasa.
KommuectBo Temnotsl. 1lepBsiii 3aK0H TepMoO-
JTUHAMMKH.

2.10. [IpuMeHeHne nepBOro 3aKOHA TEPMOIH-
HaMHUKH K U30IIpoLieccaM.

2.11. AnuabaTHblii mporecc. YpaBHEHHUE
Ilyaccona.

2.12. Pabora ra3a B u30mpoIieccax.

2.13. Tennoemkocts BemectBa. MKT Temuto-
€MKOCTH HUJI€aJIbHOTO Ta3a.

2.14. O6paTumMble 1 HEOOpAaTHUMBbIE TPOIIECCHI.
Kpyrossie mpoueccel. [Tpunnun padboTs! Termn-
JIOBOW U XOJIOJWJIBHOW MAaIlIUH.

2.15. Huxa Kapuo u ero KII/I.

2.16. IlpuBeneHnas TerioTa. OHTPOIMS.
Bropoii 3akoH TepmonnHamuiku. Hepasen-
ctBo Kiaysmyca.

2.  Moneky-

nsipHas

bu-

3UKa "W TCp-
MOJHHaMHKa
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3.1. Dnexrpuueckuil 3apsa. 3aKOH coXpaHe-
HUS JIEKTpUYecKoro 3apsaa. 3akoH Kymnona.
3.2 DOnexktpuueckoe mnosie. HampskeHHOCTH
ANeKTpudeckoro noisi. CUIOBBIE JIMHUU JJICK-
TpUueckoro mnois. HanpsbkeHHOCTh mofist TO-
YEYHOT0 3apsiza.

3.3. Ilpunuun cynepno3uuuu mnoseit. IloTok
BEKTOpa HANPSKEHHOCTH  DJIEKTPUYECKOTO
nojnsi. Teopema ['aycca um ee mpuMeHEHUE K
pacyery ANEKTPUUECKUX TOJEN.

3.4. PaGora 2JIEKTPOCTATUYECKOTO TIOJIA.
Hupkynsiuss BEeKTOpa HAMPSHKEHHOCTH DJICK-
TPOCTATHUECKOT'O TOJISI.

3.5. IloTeHuuan ¥ pa3HOCTh MOTEHIUAJIOB.
[ToTenuuan nosst TOYEYHOTo 3apsaa.

3.6. CBs3p moOTEHIMANA C HANPSKCHHOCTHIO
ANEKTPOCTATUYECKOTO TMOJs. DKBUIOTEHIIHU-
aJIbHBIE TIOBEPXHOCTH M UX CBOMCTBA.

3.7.  Jumone B snexkTpudeckoMm rmone. Jlu-
aneKTpuKH. CBOOOIHBIE U CBSI3aHHBIC 3aPS/IbL.
[Monapuzanusa AUANEKTPUKOB. BekTop moms-
pu3anuu.

3.8. DnexTpuyeckoe IMojie BHYTPHU JUAJICK-
TpHKa. DJIIEKTPUUECKOE CMEIICHHUE.

3.9. CerHeTosJeKTPUKH U UX CBOWCTBA.

3.10. IIpoBOOHHMKH B AIIEKTPHYECKOM IIOJIE.
CpoiicTBa 3apsHKEHHBIX TPOBOAHHUKOB.

3.11. DneKTpOeMKOCTh MPOBOAHUKOB M KOH-
nencaropoB. CoeiHEeHNE KOH/IEHCATOPOB.
3.12. DHeprus B3aMMOJEHCTBHS AJIEKTpHUE-
CKUX 3apsiioB. DHEprus 3apsHKEHHBIX MPO-
BOJAHMKOB M KOHJEeHcaTopoB. [ImoTHOCTH
SHEPTUU PIEKTPOCTATHUECKOTO TOJIS.

3.13. DnexTpuveckuii TOK. YCIOBHS CyIle-
CTBOBaHHE »dJEKTpHueckoro Toka. Cuma u
IJIOTHOCTD TOKA.

3.14. 3akon Owma 11 OJHOPOJIHOM IenH B
UHTEerpanbHou U tuddepeHnuranbHoi Gopme.
3.15. ConpotuBnenue npoBoanuka. Coenu-
HEHUE TIPOBOJTHUKOB. CBEPXIPOBOIHUKH U UX
CBONCTBA.

3.16. Pasznocte morenmumanoB. DJIC wu
HanpspkeHne. 3akoH Oma 1711 HEOJHOPOIHOTO
ydacTKa LEeNu U 715 3aMKHYTOM Ieu.

3.17. 3akons! Kupxroda.

3.18. PaGora cuiasl Toka. MOIIHOCTH TOKA.
KITZI wucrounuka Toka. 3akoH Jlxoyins-
Jlenna.

3.19. MaruutHoe mosne TOkoB. BekTtop mar-
HUTHOW UHIYKIIHH.

3.20. 3akon buo-Capapa-Jlannaca. Ilone
MPSIMOJIMHEHHOTO TIPOBOJAHHUKA C TOKOM KO-
HEYHON UM OECKOHEYHOW IIMHBI; MOJIe KPYTo-
BOT'O TOKA.

3. Dnekrpo-
MarHeTu3m
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3.21. 3akon Awmmnepa. Cuna Amnepa. B3au-
MOJICHiCTBHE TTapaJlIeIbHBIX TOKOB.

3.22. JIsnxeHue 3apspKCHHBIX YacTHIL B DJICK-
TPUYECKUX M MATHUTHBIX ToJsx. Dopmyna
Jlopenma. Yckoputenu 3aps>KeHHBIX YaCTHII.
3.23. MarHuTHBII MOMEHT KpPyroBOTO TOKa.
Pamka ¢ TOkOM B MarHUTHOM TIOJIE.

3.24. MaruuTHblii TOTOK. PabGoTta nmpoBoHU-
Ka U KOHTYpa ¢ TOKOM B MAarHUTHOM IIOJIE.
3.25. 3aKkoH NOJIHOTO TOKa JJIi MAarHUTHOTO
mojis B Bakyyme (TeopemMa O LHMPKYISIHUU
BekTopa B)

3.26. [lone coneHonaa U TOPOUJA.

3.27. Ddpdext Xomna.

3.28. Monekynsapubie TOkH. Hamarnuuen-
HOCTb.

3.29. Hanpsi>k€HHOCTh MAarHUTHOTO TTOJIS.
3.30. Brruncnenue nosisi B MarHeTUKax.

3.31. Buasl MaraeTUKOB U UX CBOMCTBA.

3.32. SlBneHue SIEKTPOMArHUTHOH WHIIYK-
muu. [IpaBuino Jlenna.

3.33. BeiBox ypaBuenust ®apanesi-Makcsenia
s D/C.

3.34. BpaiueHrue paMKi B MAarHUTHOM TIOJIE.
3.35. UnaykTuBHOCTH KOHTYpa. CaMOMH]IyK-
IS

3.36. DHeprus MarHUTHOTO TOJIS.

3.37. Toku cmemenus. BuxpeBoe anekrpuue-
cKoe moJje. YpaBHeHUs MakcBemia u ux Qu-
3UYECKUI CMBICII.

4.1. 3aKOHBI TEOMETPUUYECKONU ONTHUKH.

4.2. CMmpicn abCONIOTHOTO U OTHOCUTEIBHOTO
IIOKa3aTess NPeJoMIIEHUS. 3aKOH OTPaKECHMUSL.
SIBieHME MTOJIHOTO BHYTPEHHETO OTPaXKEHHUSI.
4.3. NnTepdepeHis CBETOBBIX BOJH. YCIO-
BUS MakcUMymMa U MUHUMyMa HHTepdepeH-
LUH.

4.4. UnrtepdepeHuuss OT KOTEpEHTHBIX HC-
TOYHUKOB. Onruyeckuil nyrb. OnTuyeckas
Pa3HOCTb X0/1a BOJIH.

4.5. Cnoco0bl monydeHus: MHTepdepeHuuu:
onbIT FOHTa, Ouzepkano u Ounpuzma Opexe-
J8l.

4.6. UntepdepeHius OT TOHKHUX TJICHOK.

4.7. Tlonocel paBHOrO HAaKJIOHA W PaBHOU
tomuuHbl. Konbna HeroToHa.

4.8. Ilpumenenue uHTEp(HEPEHIIUN: TPOCBET-
JIeHUe ONTHKHU, UHTeppepomeTp Maiikenbco-
Ha.

4.9. SBnenne mudpakmuu ceta. [IpuHIHNT
I'toiirenca-®penens. 3oub1 Openens.

4.10. Iudpakmus cBera OT KPYIJIOro OTBEp-
CTHS U TUCKA.

4.11. qudpakuus @paynrodepa: audppaxus
cBera Ha ojHoM mienu, Ha N-memnsax. Audpax-

4. OnrTuka
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LIMOHHAS peIIeTKa.
4.12. XapaKTepUCTUKH CIIEKTPAIbHBIX MPH-
OOpOB U ammaparoB: JUCHEpPCUs U pa3pelia-
IoLas CUJIA.

4.13. IlpoctpancTBeHHas pemierka. Judpax-
LU PEHTICHOBCKUX JIydyell Ha KpHcTasulax.
®opmyna Bynbda-bparros. Pentrenoctpyk-
TYpPHBIN aHAJIN3.

4.14. EcTecTBEHHBI U TOJSIPU30BAHHBIN
cger. [lomsapoun

4.15. 3axon Mamnroca.

4.16. Ilonspuzanus cBeTa NpU OTPAKEHUU U
npenomMieHuu. 3akoH bprocTepa.

4.17. JlBoitHoe nyuenpenomiienue. Ilomsipu-
3allMOHHbIE TPUOOPHI.

4.18. OnTuyecku akTUBHBIE BellecTBa. Bpa-
LICHHE MJIOCKOCTHU MOJSPU3ALIIH.

4.19. Buasl uznydyenuil. OCHOBHBIE XapakTe-
PUCTHKH TETJIOBOTO U3ITyUEHHUSI.

4.20. 3akomsl  Kupxroda, Credana-
boneimana, Buna u Penes-/[>xuHca.

4.21. KBanToBast npupoja uznydeHus. ®op-
myna Ilnanka. O6bscHenue 3akoHoB Cteda-
Ha-bonbiMana, Buna u Penes-J[xuHca.

4.22. OnTuyeckas NUPOMETPHUS.

4.23. 3akonsl BHemHero ¢orodddexra.
VpaBuenue OiHmTelHa. KpacHass rpanuna
dororddekra.

4.24. Dueprus u umnyinsc Gortona. JlaBneHue
CBeTa.

4.25. Dddext KoMnTona u ero aneMeHTapHast
Teopusl.

4.26. I'nnore3a ne bpoiua. BonHoBble cBOM-
CTBAa BEILIECTBA

4.27. CoOOTHOIIEHHWE HEOMPEIeICHHOCTEH
I'eitzenOepra.

4.28. Ypasuenue llpenunrepa. ®uzndeckuit
cmbica V-pyHkiun.

4.29 KBaHTOBaHME HHEPrMM U MOMEHTA HM-
yJibca.

4.30. IIpoxoxaeHue yacTul yepe3 MOTEHIIH-
anbHbIN Oapbep. TyHHENbHBIN d3PPEKT.

5.1. 3aKOHOMEPHOCTH B aTOMHBIX CIEKTPAX.
5.2. Snepnas mognenp aroma Pesepdopna.
IToctynatsl bopa.

5.3. Teopus bopa Bomopomaomnomo6HOTO aTo-
Ma. Hengocrarku teopun bopa.

5.4. AToM BoJIOpO/ia B KBAHTOBOW MEXAHUKE.
5.5. Cnun snekTpoHa. CIMHOBOE KBAHTOBOE
YHCIIO.

5.6. KBanrossie uncina. [Ipunnun [aynu.

5.7. Ileproguyeckass cucTeMa  dDJIEMEHTOB
Menneneena.

5.8. OCHOBHBIE CBOWCTBAa U CTPOEHUE ATOM-

5. ®usnka
aToMa, aTOM-
HOTO siJipa u
3JIEMEHTap-
HBIX YaCTHII
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HBIX SEp.

5.9. DHeprus cBs3U sAaep, 1ePEKT MACCHI.
5.10. SlnepHble CUITBI U UX CBOMCTBA.

5.11. PagnoakTUBHOCTh. 3aKOH PaAHMOAKTUB-
HOTO pacnajia

5.12. TlpaBuna pagroaKTHBHOTO CMEIICHUS,
o, B-pacnan, y-usnyueHue.

5.13. Tumsel snepHbIXx peakuuii. J[lenenue
snep. Llennas peakuusi.

5.14. Snepnsiii peakTop. ATOMHasl 3JIEKTpPO-
CTaHIIMSL.

5.15. Tepmosinepubrii cunTe3. IIpobieMbr u
MEPCIIEKTUBBl  YIPABICHUS TEPMOSACPHOTO
CUHTE3A.

5.16. ®usuyeckas kapTuHa Mupa. Bunbl B3a-
MMOJIEUCTBUS U KJIACCHI 3JIEMEHTAPHBIX 4Ya-
CTHII.

5.17. Yactuusl u antuyactuusl. HeiTpuno.
KBapku. Benukoe o0bennHenue.

3. OnucaHue nmokasartejiei u KPUTECPUEB ONCHUBAHUA KOMIIETCHIIMN

Iloka3zaTenu Ouenka Kpurepun
3HaTh: oOyyaromuics
OIIK-2 1) 3HaeT ocHOBHBIE (pHU3HUECKHUE SIBIIE-
— OCHOBHbIE (pU3HUYECKUE 5IB- HUSI U OCHOBHBIE 3aKOHbBI (DU3MKH,
JIEHUS U OCHOBHBIE 3aKOHBI eIUHUIBl (PU3UYECKUX BEIWYHMH, He-
(uU3KKY, TPaHULBI UX IPUMeE- 00X0AMMBIE JUIsI IPUMEHEHUs B KOH-
HUMOCTH; OCHOBHbIE (pr31ye- KPETHOM 00acTu;
CKHE BEJIMYUHEI B (pru3mde- 2) yMeeT NpoBOIUTH (PU3MUECKUIA IKC-
CKHE€ KOHCTaHTBI, UX OIIpeJie- MEPUMEHT, aHAJIU3UpPOBaTh pe3yJbTa-
JICHUE, CMBICT U €TUHUIIBI UX Thl JKCIEPUMEHTa C HPHUBICYCHUEM
U3MepeHus; GyHaaMeHTalb- METOJIOB MaTeMaTU4YeCKONl CTaTUCTH-
HBIE MTOHSTHSI, 3aKOHBI U TEO- KH; IPUMEHATH ¢buzuko-
PHUH KJIACCUYECKOU U COBpE- MaTeMaTHYeCKUe METOJbl IJis MPOEK-
MEHHOW (pU3uKH; OTIHHO TUPOBAaHUS M3JEIUI M TEXHOJIOTHYE-
- CKHX TIPOILIECCOB IpPH KOHCTPYHPOBa-
; HUM U DKCIUIyaTallUd  Ha3eMHO-
OIK-2 yaratt
TPAHCIIOPTHBIX MAIlIMH M KOMILJIEKCOB
— BBLIEJATH KOHKpPETHOE (u-
C TIPHUMEHEHUEM CTaHJapTHBIX IpO-
3UYECKOE COJIep’)KaHue B MPHU- .
. IPaMMHBIX CPEJICTB;
KJIaJHBIX 3a7ayax Oyaylein
' 3) BiaxeeT OCHOBHBIMH METOAAMH
JeSITENIbHOCTH;
TEOPETUYECKOTO0 U HKCIEPUMEHTalb-
BJIaJIeTh: HOTO HCCIE0OBaHUS (U3NYECKUX SB-
OIIK-2 JIeHUH, HaBbIKAaMHU pa3pabOTKH HOBBIX
- METO/IaMH MaTeMaTH4YECKOI0 U TpPUMEHEHHs CTaHAAPTHBIX IIpO-
OnMCcaHusd (PU3NYECKUX sBIIE- IrpaMMHBIX CpeACTB Ha 0a3e (usuko-
HUI Y TIPOLIECCOB, OINpEnEs- MaTEMaTHYECKUX MOJENENH B KOHKpET-
IOMUX TPUHIUIBI  paboThHI HOM TIpeIMETHON 00JIaCTH.
pa3IMYHBIX TEXHUUYECKUX oOyyaromuics
YCTPOWCTB. XO0po1Io 1) 3HaeT ocHOBHBIE (U3HUECKUE SIBIIE-
HUSL U OCHOBHBIE 3aKOHBI (DU3MKH,
€MHUIBI (U3NYECKUX BEIUYMH, He-
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00X0oAMMBIE JUIsI IPUMEHEHHUS B KOH-
KpeTHOH 0011acTH;

2) yMeeT MpPOBOUTh (PU3UIECKUN DKC-
MEPUMEHT, aHaJIM3HPOBATH Ppe3yJbTa-
TBl DKCIIEPUMEHTA C IPUBJICYCHUEM
METOZIOB MaTeMaTHYeCKOH CTaTHCTH-
KU; IPUMECHSTh dusuxo-
MaTeMaTHYeCKUEe METOABI JJIS IpPOeK-
THUPOBAHUS M3JEIUA W TEXHOJIOTHYE-
CKUX IMPOIECCOB TPU KOHCTPYHPOBA-
HUM W OKCIUTyaTallud  Ha3eMHO-
TPAHCHOPTHBIX MAaIIMH M KOMILJICKCOB
C TNPHUMEHEHHUEM CTaHAapTHBIX MpO-
TPaMMHBIX CPE/ICTB;

3) BuameeT OCHOBHBIMH METOJAMHU
TEOPETUYECKOTO M OIKCIIEPUMEHTAIb-
HOTO HCCIICAOBaHUS (U3MUECKHUX SIB-
JICHUH, HAaBBIKAMU Pa3pabOTKH HOBBIX
¥ TPUMEHEHHUS CTaHAAPTHBIX IMIPO-
TPaMMHBIX CpEICTB Ha 0a3e (u3HKO-
MaTEeMaTHYECKUX MOJIENel B KOHKpET-
HOI MpeIMETHOM 00JIacTH.

Ho oOyuaromuiics nomyctun He 6osee
JBYX-TPEX HEIOYETOB M MOXKET HC-
IPaBUTh MX CAMOCTOSATENIFHO WIH C
HEeOOJIPIIION TOMOIIBIO TPEeroiaBaTe-
JISL.

YAOBJIETBOPUTEIHLHO

OneHKH «yJOBIETBOPHUTEIBHO» 3a-
ciyxuBaer oOydaromuiicsi, oOHapy-
JKUBILIUNA 3HAHHUSI OCHOBHOTO y4€OHOTO
MaTepuansa B o0beme, HEOOXOIUMOM
JUIs JanbHeWel yueObl U Mpeacros-
mei paboTel MO Mpodeccuu, Crpas-
JISIFOIIMIACS C BBITIOJIHEHUEM TPaKTH-
YEeCKMX 3aJaHuM, IperyCMOTPEHHBIX
MPOrpaMMOM, 3HAKOMBIX C OCHOBHOM
JUTEPATypOl, pEKOMEHJOBAHHOU MpPO-
rpammoii.  OImeHKa  «yIOBIIETBOPH-
TEJIbHO» BBICTABISIETCA O0YyYarolUM-
csl, JOMYCTUBIINAM TIOTPEITHOCTH B OT-
BETE HA PK3aMEHE U NPHU BBHIOJHEHUU
9K3aMEHAIMOHHBIX 3aJIaHui, HO 00Ja-
JAIOIMM  HEOOXOJMMBIMU 3HAHUSIMU
JUIE WX YCTpaHEHHsI TOJ PYKOBO-
CTBOM IIpeNojaBaTes.

HEYAOBJIETBOPUTEC/ILHO

oOyyJaroruiics

1) He 3HaeT OCHOBHBIC (QH3HYECKHE
SIBJICHUS] 1 OCHOBHBIE 3aKOHBI (DH3UKH,
€IUHUIBl (U3UYECKUX BEIWYHMH, He-
00XOAMMBIC TSI IPUMEHEHUS B KOH-
KpeTHOI 0011acTH;

2) HEe yMeeT MPOBOAUTH (PH3MUYCCKUI
9KCHEPUMEHT, aHAJM3UPOBATh PE3yib-
TaThl SKCIIEPHUMEHTAa C MPUBIICUYCHHEM
METOZIOB MaTeMaTHYeCKOH CTaTHCTH-
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KW, MIPUMEHSTh ¢duzuko-
MaTeMaTU4eCKUe METOIbI JJIsl MPOEK-
THUPOBAaHUS M3JEIUA W TEXHOJIOTHYE-
CKHX TIPOLIECCOB IMpPHU KOHCTPYHUPOBA-
HUM W OKCIUTyaTallid  Ha3eMHO-
TPAHCIIOPTHBIX MAIIMH ¥ KOMIUIEKCOB
C TNPHUMEHEHHUEM CTaHAapTHBIX MpO-
IPaMMHBIX CPE/ICTB;

3) He BiIaileeT OCHOBHBIMH METOJAMHU
TEOPETHYECKOTO M IKCIICPUMEHTAIIb-
HOTO HCCIIEAOBaHUS (U3UUECKHUX SIB-
JICHUH, HaBbIKAMHU Pa3pabOTKH HOBBIX
M TPUMEHEHUsS CTaHAAPTHBIX MpO-
IpaMMHBIX CpEICTB Ha 0a3e (u3HKO-
MaTEMaTHYECKUX MOJENel B KOHKpPET-
HOM IpeAMETHOI 00J1acTH.

4. MeToan4yeckne MaTepuaJibl, onpeaeJsoimme nNpoueaypbl OleHNBAHUA 3HAHUM, yMe-
HHi, HABBIKOB H ONBITA J1eSITeIbHOCTH

JucuunnuHa (u3rka HarpaBiieHa Ha O3HAKOMIIEHUE ¢ PyHIAMEHTaIbHBIMU (PU3NYECKUMU 3a-
KOHAaMH, TEOPHUSIMHU, METOJIaMU KJIACCUYECKOU U COBPEMEHHOUN (DM3MKH; HA TOJYYCHHE TEOpeTHYE-
CKHX 3HaHHWM U MPAKTUYECKUX HABBIKOB HCIIOJIb30BaHUA (PM3MUECKUX 3aKOHOB U SIBICHUH, IPOBE-
JICHHS SKCIIEPUMEHTAIbHBIX UCCIICIOBAHUM, O3HAKOMJICHUE C COBPEMEHHOM HAay4YHOW anmaparypou
Y OLICHKM MOTPEIIHOCTH M3MEpPEHUs IS UX JAJIbHEUIIEro MCIOJIb30BaHUS B IPAKTUUYECKOM Jes-
TEJTHLHOCTH.

N3ydenue qucuUmiInHbl GU3NKU IPETyCMaTPUBACT:

— JIEKIHH,

— JrabopaTopHbIC PabOTHI;

— KOHTPOJIBHYIO paboTy;

— CaMOCTOSITENbHYIO paboTy 00yUaronnxcs;

— DK3aMEH.

B xome ocBoenus pazgena 1 «MexaHuka» CTYIEHTBI JOJDKHBI YSCHUTH IMpEACTaBICHUS 00
MHEPLHAJIbHONW CUCTEME OTCUETa, O MaTepUalbHON TOYKE, O Macce, Cujle, MEXaHUUecKoi padbote u
MeXaHU4YecKOoM >Hepruu. O3HaKOMHUTHCS C MOHATUAMM: MEXaHUYECKOE JABUKEHUE, MYTh, MepeMe-
IICHUE, PAaBHOMEPHOE W HEPAaBHOMEPHOE NIBI)KEHHE, MTHOBEHHAsI CKOPOCTbh, CPEHHSISI CKOPOCTH,
YCKOpEHHE, UMITYJbC Tena, MoutHocTh, KIIJ[ mpocTtoro mexanusma, aMruintyaa, nepuo ¥ 4acToTa
konebanuii. 3ydyuTh OCHOBHBIE 3aKOHBI MEXAHUKH: 3aKOHBI HBIOTOHA, BCEMUPHOTO TSATOTEHHS,
['yka, AMoHTOHa-KyloHa. YMeTh pa3nuuarh Takue MOHATUS KaK Macca U BeC Teja, XOPOIIO 3HATh
3aKOHBI COXPaHEHUSs, UCIIOJIb3yeMble B MEXAaHHMKE: 3aKOHBI COXpPaHEHUSI UMITYJIbCa 1 MOMEHTa M-
MyJbCca TeNa, 3aKOH COXPAHEHUS MEXaHWYEeCKOW SHepruu. 3HaTh GOPMYIbI pacuéTa CHIIbI TSHKECTH,
CHUJIBI TPEHUSI, PAOOTHI CUJTBI, MOTEHIIMATBLHON M KHHETUUYECKOU dHEepTrun Temna, MomHocTH, KIT/I.

B xone ocBoenus pazaena 2 «MomnekymsipHas Gu3MKa U TEPMOJUHAMUKA» CTYACHTHI JOJKHBI
YSICHUTD TIPEJICTaBIIEHHE 00 HICaIbHOM rase, 3aKOHaX, KOTOPHIM MOAUYMHSETCS UCAIbHBIN Ta3, U B
KAaKUX CJIy4asX MOKHO HCIIOJb30BAaTh MOJENb UJICATBLHOTO Ia3a Jjsl ONMMCaHUsl MPOIECCOB, MPOUC-
XOJSIIUX B peadbHOM raze. CTyIeHTHI IOJDKHBI TIOJYYUTh MPEACTaBICHUS O TEPMOJINHAMHYECKOM
U CTaTUCTUYECKOM METOJIaX HCCIEAOBaHUM, 3HATh OCHOBHBIE TOJOXKEHHUS MOJIEKYJISIPHO-
KHHETHYECKOW TEOPUHU M OCHOBHBIE 3aKOHBI (HaYasia) TEPMOTMHAMHKH.

B xone ocBoenus pazzaena 3 « QNEKTpOMarHeTu3mM» o0ydaromuecs JOKHBI YICHUTh OCHOBHBIE
XapaKTEPUCTUKH AJIEKTPOCTATUYECKOTO TOJISI: DJIEKTPUUECKUH 3apsi/i, HAMPSKEHHOCTh, MTOTEHIINA,
B3aUMOCBSI3b HANPSXKEHHOCTH M MOTEHIMana, 3akoH KynoHa o B3aMMOAEHCTBUU TOUYEUHBIX 3apsi-
noB, Teopemy [aycca st OICHKHM HAINpPsSHKEHHOCTH SJIEKTPUUYECKHUX TOJIEH, CO3AaBaeMBbIX MPOTS-
JKEHHBIMU 3apsDKEHHBIMU TellaMHu. Bo BTOpoil yacTu pazaena «1eKTpOMarHeTu3M» CTYJIEHTHI 3Ha-
KOMSITCSI C 3aKOHAMH TIOCTOSTHHOTO JIEKTPUYECKOTO TOKA JIJISI pacdyeTa XapaKTePUCTHUK MPOCTEUIITHX
ANEKTPUUECKUX Lieneld. B Tperbeil yactu pasnena 3 cTyAeHThl U3y4atOT MarHUTHOE T0JIE U €ro Xa-
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PAKTEpUCTUKH, B3aUMOJEHCTBUE NTPOBOJHUKOB C TOKAMH, JIEHICTBME MArHUTHOTO IOJISl HAa IPOBOJ-
HUKU C TOKAaMH M JBIKYILIUECS JICKTPUYECKHE 3aps/bl, SBICHHS AJICKTPOMArHUTHON WHIYKIHH,
CaMOMHJYKIMM M B3aUMHOM MHIyKUMHU. ['7aBHOE Mpu u3ydeHHM paszzena «DIEKTPOMArHETH3M»
CTYACHTHI JOJDKHBI YSACHUTH, YTO DJICKTPUYECKHE M MAarHUTHBIC SBJICHUS B3aUMOCBS3aHBI, YTO B
IPUPOJIE CYIIECTBYET €IMHOE IEKTPOMArHUTHOE I0JIe, KOTOPOE PAaCHpOCTPaHsETCs B MPOCTpPaH-
CTBE CO CKOPOCTBIO CBETA B BUJIE AIEKTPOMArHUTHBIX BOJIH.

IIpu ocBoenun pasgena 4 «Ontuka» CTYINEHTHI MOJMY4arOT HPEJCTABICHHUS O BOJHOBBIX U
KBAHTOBBIX CBOMCTBAaX CBETA, O KOPIIYCKYJSPHO-BOJIHOBOM JyajJu3Me (IBOMCTBEHHOCTH) H3IIyde-
HUS, 3HaKOMATCA ¢ runote3oid M. IlnaHka, ¢ KBaHTOBaHMEM SHEPIUU U3IydeHHUs! (IOIJIOLIEHMS), C
seineHneM (ororddexta, r3¢ppexra Komnrona, ¢ BOJHOBEIMUA CBOMCTBAMH MHKPOYACTHII, KOPITYC-
KYJIIPHO-BOJIHOBOM JyaJU3Me MaTepHH B LIEJIOM.

B xoxe ocBoeHns pasnena 5 «Pu3nuka aToMa, aTOMHOTO SApPa U AJIEMEHTapHBIX YaCTHID) CTY-
JICHTBHI [10JIy4aroT 3HaHHUS O 3aKOHOMEPHOCTSX B CHEKTPE aToMa BOAOPOAA, PACCMATPUBAIOT TEOPUIO
aroma Bogopona H. bopa u nocrynars!l bopa. Bersacustor, uro teopust H. bopa sBnsercs nonykiac-
CHYECKOM, ClpaBe/yIMBa TOJIbKO AJI BOJOPOJONOJ00HBIX aTOMOB. [l onucaHust u3iydeHust (Wiu
MIOTJIOIIEHHS ) SHEPTHU aTOMaMH 0o0Jiee CIIOKHBIX XUMUYECKUX 3JIEMEHTOB HCIIOJIb3YIOT KBAHTOBYIO
MEXaHUKY, I7ie 00yJaroIuecs: 3HaKOMATCS ¢ HEOOBIYHBIMU CBOMCTBAMU MUKPOYACTHL], JJIs OIKMCa-
HUS JIBUKCHUS KOTOPBIX MCHOJIB3YIOT YpaBHEHHS KBAHTOBOW MEXaHHKH, B YACTHOCTH, YPaBHEHHE
HIpenunrepa. B nocienneil yactu pasjena 5 cTyJeHTHI U3Yy4arOT 3JEMEHTHI SA€pHON (PU3MKH: co-
CTaB aTOMHOI'O $JJpa, CBOMCTBA SJEPHBIX CHUJI, 3HAKOMSTCS C HMOHATHSIMM JedeKTa Macchl sAapa,
SHEpPruU CBSI3U SJIpa, MOJIYYAIOT MPEACTaBICHUS O SBJICHUM PAaJUOAKTUBHOCTH, 3aKOHE PaJlMOaK-
TUBHOTO pacraja, o—, B—, y—H3Iy4eHHH, IETHON SIePHON peakuuu M TEPMOSICPHOM CHHTE3E,
IIPOTEKAOILEM B HeZ[pax 3BE3/I.

[Tocnemusist IEKIUsT TPEXCEMECTPOBOTO Kypca (DU3HMKH IMOCBSIIEHA COBPEMEHHOH (H3NIECKOM
KapTHHE MUpPA ¥ ONUPAETCS HA TaKue MOHITUSA KaK, BUJbl B3aUMOJEHCTBUS B IPUPOJE, KIacCU(u-
KallHMIO 3JIEMEHTAPHBIX YAaCTHUI] M AaHTUYACTHULL, 3aKOHBI COXPaHEHHUS.

B pesynbTare ocBoeHMs Kypca (PU3MKM 0OydaroUMics JOKEH HAyYMThCS MPUMEHSTH MOJTY-
YEHHbIE 3HAHUS, NOJYyYUTh IPEICTABICHUE O COBPEMEHHOM (PM3MUYECKOI KapTHHE MUpa, 103BOJIS-
foliel B OyayllieM OpUEHTHPOBAThCSA B MOTOKE HAYYHOM M TeXHHWYECKOol MHpopMmaiuu, odecredu-
BalONICH €My BO3MOYKHOCTh HCIIOJIb30BaHMs (PU3MYECKHX 3aKOHOB B IpoIiecce paboOThI IO CBOEMY
npodwito; GopMUpPOBaHKE MPABUIBHOTO NOHUMAHUS T'PaHULl MPUMEHUMOCTH (PU3MUECKUX HOHS-
TUH, 3aKOHOB, YMEHHMSI OLIEHUBATh CTENIEHb JIOCTOBEPHOCTH PE3YJIbTATOB, OJYYEHHBIX C MOMOILBIO
HKCIEPUMEHTA U TEOPETUYECKUX METO/I0B HCCIIEIOBAHHUS.

[Tpu mOATOTOBKE K 2K3aMEHY PEKOMEHIyeTCsl BHUMATEIBHO POYUTATh U YACHUTH CYTh TpeOo-
BaHUI KOHKPETHOI'O 3K3aMEHAIMOHHOTO BOMpoca. B oTaenbHON TeTpaau Ha KaXKAblil SK3aMeHaIu-
OHHBIN BOMNPOC CIEAYeT COCTaBUTh KPAaTKUM IUIaH OTBETA B JIOTMYECKOW IOCIIEOBATEILHOCTH U C
¢dukcanmeir HeOOXOIUMOr0 WIUTIOCTPATUBHOTO MarepHaia (IpUMEpbl, PUCYHKH, CXEMBI, IHUQPBHI).
Bomnpock! mporpammsl, KOTOpbIE OCTAIOTCS HEICHBIMHU, HEOOXOAMMO HAaUCATh Ha MOJIAX KOHCIEKTa,
YTOOBI BBISICHUTH Ha KOHCYNbTAIi. OCHOBHBIE TIOJIOKEHUS TEMBI (TIPaBHJIa, 3aKOHBI, OTPE/ICTICHNUS
U JIp.) TOCJIe TIyOOKOT0 OCO3HAHUE UX CYTH CIEIYeT 3ayUHTh, IIOBTOPSS HECKOIBKO Pas.

Boinonnenue nabopaTopHbIX pabOT MOMOTaET JIydllle HOHATh CYTh H3y4aeMbIX TEOPETHUECKUX
SBJICHUH U MPOLIECCOB, a TAK)KE Ha MPAKTUKE MO3HAKOMUTHCS ¢ (PU3MUECKUMU MPUOOPaMU U METO-
JTUKON (U3NYECKUX U3MEPEHUH, 4TO 00ECIeUnBAET OCO3HAHHOE U MPOYHOE YCBOEHHE M3Yy4aeMBbIX
OCHOB JTUCIIMILIMHBI.

[Ipn moaroTroBke K KOHTPOJIBHOM pabOTe MPOUCXOAUT 3aKPEIUIEHUE HAaBBIKOB CaMOCTOSTEINb-
HOW paboThl, CIOCOOHOCTH UCIOJIb30BaTh MOMyYEHHbIE TEOPETUYECKHE 3HAHUS NP PELICHUU pas-
JTUYHBIX (U3UYECKUX 3a/1a4.

CamocrosTenbHy0 paboTy HE0OX0IMMO HAYMHATH C MPOPAOOTKHU KOHCIEKTA JIEKLUH, Jenas B
HEM COOTBETCTBYIOIIME 3aMIUCH U3 OCHOBHOM U JOIMOJIHUTEIbHON JIUTEPATypPhl, a TAKKE PEKOMEHTY-
€MBIX PECYPCOB U MH(POPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «MHTepHeT». CamocTosaTenbHas
paboTa co31aéT ycmoBus st GOPMHUPOBAHMS Y 00YJAIOIITUXCSI TOTOBHOCTH M YMEHHSI HCTIOJIb30BaTh
pas3yIn4HbIe CPeCTBA HH(POPMAIIMHU C LIEbIO MTOMCKa HE0OXOJMMOTO 3HAHUS.

B npouiecce koHCynpTaluu ¢ MpenoaaBaTeaeM HE0OXOAMMO BBISICHSATh BOIPOCHI, BbI3BABIINE
TPYAHOCTHU IIPU CAMOCTOSTENIbHOM paboTe WM HEeOCTATOYHO YCBOSHHBIE HA JICKIIMOHHBIX, TPAKTH-
YECKUX U Ja00paTOPHBIX 3aHATHUSX.
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Pabota ¢ nurepaTypoil SBISETCA BOXXKHEUIIMM 3JIEMEHTOM B TMOJYYEHHUW 3HAHUHN MO JTUCIIH-
wmHe. [Ipexae Bcero, HEOOXOAMMO BOCTIOIB30BATHCS CIIHCKOM PEKOMEHIYEMOW IO JNaHHOM Iuc-
LUIIJIMHE JTUTEPATYPOU. /[ONOIHUTENbHBIE CBEACHNUS 110 U3y4Ya€MbIM TEMAaM MOKHO HaWTH B IIEPUO-
nuyeckoit neuatu u MIHTEpHETE.

[IpenycMoTpeHo MpoBeACHHE ayIUTOPHBIX 3aHATUHN (B BUAE JEKUIUH, MPAKTUYECKUX U Jabopa-
TOPHBIX 3aHSATHI) B COYETAaHHH C BHEAYIUTOPHON pabOTOM.
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Ipunoxenn 2

AHHOTAIUA
pa6oueii mporpaMMbl TUCIHUNIMHBI
OU3UKA

1. llean u 3agau JUCHUILIHHBI

Lenbio n3y4eHus TUCUUIUIMHBI SBJISIETCS CO3/1aHne 0a3bl sl U3y4eHus o01enpodeccrnoHalb-
HBIX U CICUUATBHBIX JUCIUIUINH, (OPMUPOBAHUE IEIOCTHOTO MPEACTABICHUS O (PU3MUECKUX 3a-
KOHAX OKPY)KAIOILIEro MUpa B UX E€IUHCTBE U B3aUMOCBSI3U, 3HAKOMCTBO C HAyYHBIMH METOJaMHU
no3Hanus. PopMHUPOBAHUE y CTYACHTOB MOJIMHHO HAYYHOTO MUPOBO33PEHUS, TPUMEHEHHUE MOJI0-
KEHUI QyHIaMeHTanbHOM (PU3MKK IpU CO3AaHUU U UCIOJIb30BAaHUU HOBBIX TEXHOJOTHH MpH pas-
paboTKe, a TakKe MPU SKCIUTyaTallud MOJAbEMHO-TPAHCIOPTHBIX, CTPOUTEIBHBIX, JOPOKHBIX Ma-
HIMH U 000pyI0BaHUA.

3anadyeil U3y4eHUs IUCLHUIUIMHBI SBISIETCS:

— MOJy4€HHUE CTyIEeHTaMH JOCTaTOYHO IIMPOKOH TEOpeTHYECKON MOJArOTOBKM B obOnactu ¢u-
3WKH, TO3BOJISIONIEH OPUEHTHPOBATHCS B IIOTOKE HAYYHOH M TEXHUYECKOHN HH(pOpMAIHH;

— YCBOGHHME OCHOBHBIX (PM3UYECKUX SIBJICHUM M 3aKOHOB (DM3UKU, METOAOB (PU3UUECKOrO HC-
CJIeIOBaHMsI, ABJIAIOIIKXCS 0a30i IpU JaJIbHEHIIEM PEIIEHUN TPOU3BOICTBEHHBIX 3a/1a4;

— (opMHpOBaHHE NPABUIBHOTO MOHUMAHUS I'PAaHUL] IPUMEHUMOCTH Pa3IMUHBIX (PU3UUYECKUX
IIOHATUM, 3aKOHOB, TEOPUM M YMEHHUs OLIEHMUBATH CTEIIEHb JIOCTOBEPHOCTH PE3YJIbTATOB, IMOJIYyYECH-
HBIX C IIOMOILBIO SKCIIEPUMEHTAIBHBIX METOIOB UCCIIE0OBAHUS.

2. CTpyKTypa AMCUMILIMHBI

2.1 Pacnpenenenue TpyIOEMKOCTH MO OTJAEIbHBIM BHUJAM yuyeOHON paOoThl, BKJIIOYAs CaMOCTOs-
TeNbHYIO paboTy: sekuuu — 8 yac, madopaTopHbie paboThl — 12 yac, camocTodTenbHas pabora —
151 yac.

OO61as TpyA10eMKOCTh TUCHUIUTHHBI cocTaBisier 180 vaca, 5 3aueTHBIX eIMHUII.

2.2 OCHOBHBIE pa3iebl JUCHUTIUHDI:

1 — Mexanuka

2 — MonekynspHas pU3MKa U TEPMOJAMHAMUKA

3 — DnexkTpoMarHeTu3mM

4 — OnrtHuka

5 — dwusnka aToMa, aTOMHOTO Apa U JIEMEHTaPHBIX YaCTHII.

3. Illlanupyemble pe3ybTaThbl 00y4eHHUs! (lepeyeHb KOMIeTeHIHiA)
[Iporecc u3yueHus TUCIUILIMHBI HAIIPABJICH HA POPMUPOBAHUE CIICTYIONTUX KOMIIETEHITUH:

OIIK-2: cnocoOHOCTh MPUMEHATh cHCTeMy (YHIAMEHTAIbHBIX 3HAHMHA (MaTeMaTHYeCKHX,
€CTECTBEHHOHAYYHBIX, NHKEHEPHBIX U SKOHOMUYECKUX) AJI UACHTU(UKALNY, POPMYIHUPOBAHUS U
pEeLIeHHs TEXHOJOTHUECKUX MpoOJIeM JIeco3aroTOBUTEIbHBIX U JIepeBONepepadbaThIBAIONINX TPOU3-
BOJICTB.

4. Bux npoMeKyTOYHOI aTTecTallMu: SK3aMeH
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Ipunaoxenue 3

IlIpomokon 0 0ononneHuAX u u3MeHEHUAX 8 padoueil npozpamme
na 20__ -20 _ yuebHwlii 200

1. B pabGouyro nporpamMmmy 1o AUCUUIUIMHE BHOCSTCS CIEAYIONINE JONOTHEHUS:

2. B pabouyto mporpaMmMy Mo JUCHUILIMHE BHOCATCS CIEAYIOLINE U3MEHEHUS:

[TpoTokoun 3acenanus kadenpor No OT «__ » 20 r.,

(paspabomuux)

3aBenyrommii kadeapoit

(noonucs) (®.1.0.)
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Ipunoxenne 4

®OH/I OIEHOYHBIX CPEJACTB /LISt TEKYIIETO
KOHTPOJISI YCTIEBAEMOCTH 1O U CHUIIJINHE

1. Onucanue GoHIA OLIEHOYHBIX CPEACTB (MACMOPT)

Ne
romite DJIeMeHT
neTeH- Pazgen Tema ®OC
Ter KOMIIeTEeHI[UH
10101
OIIK-2 | cmocoOHOCTh  TpH- | 1. Mexanuka | 1.1. BBenenue. Kunemaruka mocty- Kp
MEHSTh CUCTEMY NATEJIbHOTO U BPAIIATEIbHOTO JIBU-
(byHI1aMEeHTaIbHbBIX KEHUS
3HaHUW (MareMaTu- 1.2.]lunamMuka MaTepuasbHOM TOY- Kp
YEeCKUX, €CTEeCTBEH- ku. 3akonbl HeroToHa JIP 1
HOHayqHBIX,  HMHKC- 1.3.Cuibl B MEXaHHMKE U UX KIACCH- Kp
HEPHBIX U DKOHOMHU- bukarms
YECKUX) ISl HUJCH-
THOHKAIHH, HOpMY- 1.4. 3akonbl coxpanenus. Kuneru- Kp
MPOBAHHT ¥ perme- yeckas dHeprus, paboTa, MOIIHOCTb JIP 2: 3
HHUS  TEXHOJOIHYe- 1.5. [loTenuunanpHas 3Heprus. 3akOH Kp
CKHX IIPoGIeM JIeco- COXpaHEHMs MOJHOW MEXaHU4ECKOU
3arOTOBUTENBHBIX U SHEpruu.
nepesorepepabaThi- 1.6. lunamMuka BpamaTeIbHOTO Kp
BAIOILHX pous- JBUKEHUSI TBEpAOro teiaa. MoMeHT JIP4;5
BOJICTB CHUJIbI, MOMEHT UHEPIIUU
1.7. OcHOBHOW 3aKOH JIWHAMUKU Kp
BpAaIllaTeIbHOTO ABM)KECHUS JIP 4: 6.
1.8. KunemaTnka TapMOHHUYECKHUX Kp
KoJIe0aHui
1.9. CinoxxeHue rapMOHUYECKHX KO- Kp
neGaHui JIP 7
1.10. Annamuka TFapMOHUYECKHAX Kp
KoJieOaHUH. JIP 6
1.11. 3aryxaromue U BBIHYKICHHBIE 1xp
MeXaHUYeCKue KoueOaHus
2. Monexky- 2.1. TepMmomuHaMHUYECKasi CHUCTEMA. Kp
nspHas pusu- | Mojmenb uAeambHOTO Traza U €ro JIP 8
Ka U TepMO- YpaBHEHHE COCTOSHUSL.
JTUHAMUKA 2.2. OcnoBHoe ypaBHeHue MKT Kp
UJCAIBHOTO ra3a
2.3. DnemMeHThl KJIaCCUYECKOW CTa- Kp
TUCTUKU: pacmpeneneHne Makcsen- JIP 9
Ja, bonpliMaHa.
2.4. ®u3nuecKkasi KHHETUKA. SIBIICHUS Kp
nepeHoca
2.5. IlepBblil 3aKOH TEPMOJMHAMUKH Kp
U €ro MpUMEHEHUE K U30MPOIIECCaM. JIP 10
2.6. MKT TemmoeMKOCTH HeallbHO- Kp
ro rasa JIP 10
2.7. KpyroBoii mpoiiecc. DHTpOMHS. Kp
Bropoii 3akOoH  TepMOJAMHAMUKH. JIP 11
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ITukn Kapno u ero KII1J{

3. DnekTpo- 3.1. DnekTpuyeckoe MmoJjie B BaKyy- Kp
MarHeTusm Mme. 3akoH Kynona. HanpskeHHOCTD JIP 12
KaK CHJIOBAsi XapaKTE€PUCTUKA TOJISI
3.2. Teopema I'aycca myis 31€KTpo- Kp
CTaTUYECKOI'0 MOJIsI B BAKYyMe
3.3. IloreHuman >3JIEKTPUYECKOTO Kp
nons. Pabora cun anekrpocraruye- JIP 12
CKOT'0 MOJISl.
3.4. DrnekTpuyeckoe Moje B Bellle- 1xkp
CTBE: JAMDJEKTPUKU B DJIEKTpUYE-
CKOM I10J1€
3.5. DrnexTpuyeckoe mosie B Bellle- Kp
CTBE: IIPOBOJIHUKHU B IEKTPHUUECKOM
110J1e
3.6. DHeprus 3apsHKEHHBIX TPOBOJ- Kp
HUKOB M KOHJIEHCAaTOPOB. ODHEprus
3JIEKTPUYECKOI0 HOJISL.
3.7. TlOoCTOSIHHBIM SJEKTPUYECKUN Kp
Tok. 3akoH Oma. [Ipasuna Kupxro- | Jip 13, 14
¢a. PaboTta 1 MOITHOCTH TOKA
3.8. Kiaccuueckass 3J€KTpOHHas Kp
TEOpPHsl  AJIEKTPOIPOBOJHOCTH  Me-
TaJJIOB
3.9. DnekTpuyeckuii TOK B KUIKO- Kp
CTSIX, ra3ax U IUIa3Me JIP 16
3.10. ITocTossHHOE MarHMTHOE TIOJIE Kp
B BakyyMme. 3akoH buo-Casapa- JIP 15
Jlarnaca. Cuna Ammnepa u cuia Jlo-
peHua
3.11. MaruuTHbli TOTOK. Pabora Kp
IPOBOJIHUKA C TOKOM B MarHUTHOM
noJsie. 3aKoH MojHoro Toka. KoHTtyp
C TOKOM B MarHUTHOM I10JI€
3.12. MarHuTHOE 1OJ€ B BEIIECTBE. Kp
HamarnuueHHoCcTh BemiecTtBa. Bujsl JIP 17
MarHeTHKOB U MX CBOHCTBA
3.13. DnexTpoMarHuTHas UHAYKIMS, Kp
CaMOMHTyKIUS, WH/yKTHBHOCTb,
B3aMMHasi UHIYKIUS
3.14. BzauMHble  IpeBpaLICHUS Kp
HJIEKTPUYECKUX M MAarHUTHBIX MOJIEH
3.15. DnexTpuyeckue KonebaHus Kp
4. OnTuka 4.1. DneKTpOMarHuTHBIE BOJIHBI Kp
4.2. DneMeHTHl TeOMETPUIECKON OT- Kp
THUKHU JIP 18
4.3. CperoBas BonHa. MHTEpdepen- Kp
U] CBETOBBIX BOJIH
4.4. udpakuus csera. Judpaxuus Kp
Openens u @payHrodepa JIP 19
4.5. llongpuzanus ceera. 3akoH Ma- Kp
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moca. 3akoH bproctepa JIP 20
4.6. BzanmopaeiicTBue cBeTa C Belle- Kp
cTtBOM. /lucnepcus ceeta
4.7. TenmoBoe M3ITy4EHHUE M €r0 OC- Kp
HOBHBIE XAapaKTEPUCTUKU. 3aKOHBI JIP 21
TEIJIOBOTO U3ITyYCHHS
4.8. ®otorddext. Bumbr horodd- Kp
¢dekTa. 3akoHbl BHEMIHETO (GoTOd(]- JIP 22
dbexTa
4.9. DHepruss U UMITYJIbC (OTOHA. Kp
Dddext Komnrona
5. duzuka 5.1. SAnepnas monens atoma. Teopus Kp
aToma, aToM- | bopa BomoponomnogobHoro aroma.
HOTO Azpa U 5.2. 'nnore3a ne bpoins. BoinHoble Kp
SJICMCHTap- CBOMCTBA BEIIECTBA
HBIX HaCThIL 5.3. VpaBuenue Ilpenunrepa. Kp
KBaHTOBaHME DJHEPrUM U MOMEHTA JIP 23
UMIyJbCca
5.4. Atom Bomopoia B KBaHTOBOH Kp
Mmexanuke. [lepuognueckas cucrema JIP 24
2JIeMEHTOB MeHieneena.
5.5. CocraB U XapaKTEpPUCTHKHU Kp
aTOMHOTO si7pa. SlaepHbIe CHITBI U UX
cBoiicTBa. PannoakTHBHOCTH
5.6. Snmepuwie peakumm. JleneHue Kp
anep. S nepHslil peakTop.
5.7. TepMmosiiepHble peaklUyd CUHTE- Kp
3a — OCHOBHOW HCTOYHUK JHEPTUU
3BE3]
5.8. @usnueckas KapTHHA MHpA. Kp

Buaer B3amMoaeHcTBUS M KIIACCHI
AJIEMEHTAPHBIX YACTUIL
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2. OnucaHue nokasareJsieil H KpUTepUeB OLlEHMBAHUA KOMIIeTeH Mt

Iloka3zaTenu Ounenka Kpurtepun
3HaTh: oOyuarouiics
OIIK-2 1) 3HaeT ocHOBHBIC (PU3HUECKUE SIBIIC-
— OCHOBHbIE (pU3HUYECKHE SB- HUSI U OCHOBHBIE 3aKOHbI (DU3MKH,
JICHUS U OCHOBHBIE 3aKOHBI €IUHUIBl (PU3UYECKUX BEIWYHMH, He-
(bu3uKHU, rpaHULbl UX IpUMe- 00X0oAMMBIE JUIsI IPUMEHEHUs B KOH-
HUMOCTH; OCHOBHBIE (pHr3nye- KpPETHOH 001acTu;
CKHE BEJIMYUHBI U Hr3HYe- 2) yMeeT MPOBOUTh (PU3UIECKUN DKC-
CKHE KOHCTAHTHI, UX OTpesie- NEPUMEHT, aHAJIM3HPOBATH PE3yJbTa-
JIEHHE, CMBICI U €IMHULIBI UX Thl SKCIEPHUMEHTAa C IPUBJICUYECHUEM
u3MepeHus; GyHaaMeHTalb- METOZIOB MaTeMaTHYeCKOH CTaTHCTH-
HbI€ TIOHATHSL, 3aKOHBI M TEO- KH; IPUMEHSTh dusuko-
pPHH KJIACCUYECKOH U COBpe- MaTeMaTHYeCKUEe METOABI JJISI IPOeK-
MEHHOH (pU3MKHY; 0TI TUPOBaHMS M3JENUNH U TEXHOJOrMye-
. CKUX IMPOIECCOB TPU KOHCTPYHPOBA-
)gng(b'z HUM M OKCIUIyaTallud  Ha3eMHO-
i TPAaHCIOPTHBIX MAaIIMH M KOMILJIEKCOB
~ BBUICIATH KOHKDCTHOC (H- C TNPUMEHEHUEM CTaHJAPTHBIX IPO-
3MMECKOE COZICPHKAHHE B NpPH- IPAMMEBIX CPEZICTS;
ITAIIBIX 3az[.aqax Oymymeii 3) BiageeT OCHOBHBIMM METOJAMHU
JICATCIILHOCTH, TEOPETUYECKOTO M OIKCIIEPUMEHTAIb-
BJIaJeTh: HOI'O HUCCIIeIOBAaHUsS (PU3UYECKUX SIB-
OIIK-2 JICHUH, HAaBBIKAMU pPa3pabOTKH HOBBIX
- METOJJaMH MaTEeMaTH4YECKOT0 U TNPUMEHEHUS CTaHAapTHBIX IIpo-
onucaHust (PU3MUYECKUX SBIIE- TpaMMHBIX CpeICTB Ha 0Oa3e (u3HKO-
HUIl U IpoleccoB, onpenens- MaTeMaTHYECKUX MoJiesiell B KOHKpET-
IONMX T[PHHOUNB  PabOTHI HOM NpeIMETHOM 00J1acTH.
Pas3InYHbIX TEXHUYECKUX oOyyaromuics
YCTPOMCTB. 1) 3HaeT OCHOBHBIE (PU3UUECKHUE SIBIIC-
HUSI U OCHOBHBIE 3aKOHBI (DU3HKH,
€IUHUIIB PU3NIECKUX BEJTMYNH, He-
00X0AMMBIE JJIsl IPUMEHEHUS B KOH-
KpeTHOH 00J1acTH;
2) yMeeT NpOBOANUTH (PU3UUECKUI DKC-
MEPUMEHT, aHATTU3UPOBATH PE3yIbTa-
ThI SKCIIEPUMEHTA C ITPHUBJICUECHUEM
METOJIOB MaTeMaTHIECKOH CTaTHCTH-
KU; IPUMEHSTH (PU3HUKO-
MaTeMaTHYECKHUEe METOJIBI JUIsI IPOCK-
X0po11Io TUPOBaHMS U3JENUI U TEXHOJIOTHYe-

CKHX TPOIIECCOB ITPH KOHCTPYHUPOBA-
HUU ¥ SKCIUTyaTalud Ha3eMHO-
TPAHCIIOPTHBIX MAIIMH U KOMIUICKCOB
C IPUMEHEHUEM CTaHJAPTHBIX MPO-
TPaMMHBIX CPEJICTB;

3) Biajie€T OCHOBHBIMU METOJIaMH
TEOPETUIECKOTO U IKCIIEPUMEHTATb-
HOTO HCCNeI0BaHUs (PU3HUECKUX SIB-
JICHWH, HaBBIKaMU pa3pa0OTKH HOBBIX
Y IPUMEHEHUs CTaHJAapTHBIX MPO-
IrPaMMHBIX CpeJICTB Ha 0aze (pus3uKo-
MaTeMaTHYeCKUX MOJIENei B KOHKpET-
HOM TIpeIMETHON 00JIaCTH.
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Ho o6yuatomuiicst nomyctui He Oosee
JBYX-TPEX HETOUYETOB U MOXKET UC-
IIPaBUTh UX CAMOCTOSTEIBHO HIIH C
HeOOoJIBIION MTOMOIIBIO PEernoaaBaTe-
Jsl.

YAOBJIETBOPUTEJIBbHO

OueHKH  «yIOBJIETBOPUTEIBHO»  3a-
cinyxuBaer oOydaromuiics, oOHapy-
YKUBIINM 3HAHHUS OCHOBHOTO y4eOHOTO
Matepuana B oObeMe, HE0OXOIUMOM
JUTSL TaJIbHEeHIIed ydeObl M TPelCTOos-
meid paboTel mo mpodeccuu, crpas-
JSIOUINICS € BBIMIOJIHEHUEM IPaKTH-
YeCKUX 3aJaHHid, MPETyCMOTPEHHBIX
IPOrpaMMoOi, 3HAKOMBIX C OCHOBHOM
JUTEPATypPOi, pEKOMEHIOBAHHOMN TPO-
rpamMmoi. OIlleHKa  «YyJIOBJIETBOPHU-
TEJBHO» BBICTABIIACTCS O0YyYaIOIIIM-
Csl, TOMYCTUBIINM MOTPEIIHOCTH B OT-
BETE Ha 9K3aMEHE U MPHU BIMOIHECHUU
9K3aMCHAIIMOHHBIX 3aJaHui, HO 00Ja-
JAIOMIMM  HEOOXOAUMBIMU 3HAHUSIMH
JUIST UX YCTPAaHEGHHS TIOJ PYKOBO/I-
CTBOM IIpENoJaBaTells.

HEYI0BJICTBOPHUTEJILHO

oOyuaroruiics

1) He 3HAaET OCHOBHbIC (QH3HYCCKUE
SIBJICHHSI 1 OCHOBHBIC 3aKOHBI (DU3UKH,
eIUHUIBl (U3UYECKUX BEIWYHMH, He-
00XOJMMBIC ISl IPUMEHECHUSI B KOH-
KpeTHOU 00acTH;

2) HEe yMeeT MPOBOAUTH (PH3MUYCCKUI
HKCHEPUMEHT, aHAJTM3UPOBATH PE3YITh-
TaThl 3KCIIEPUMEHTAa C MpPUBJICUYECHUEM
METOZIOB MaTeMaTHYeCKOW CTaTHCTH-
KU, NPUMEHSTh ¢duzuko-
MaTeMaTHYeCKUe METOMABI IS TPOeK-
TUPOBAHHS M3JEIUHA W TEXHOJOTHYe-
CKUX IIPOIECCOB NPU KOHCTPYHPOBA-
HUU W OKCIUTyaTalli  Ha3eMHO-
TPAHCIIOPTHBIX MAIIMH ¥ KOMIUJIEKCOB
C TPUMEHEHHEM CTaHJAPTHBIX TIPO-
TPaMMHBIX CPEJICTB;

3) He BiaAceT OCHOBHBIMH METOIAMHU
TEOPETUYECKOT0 M IKCIEePUMEHTAIb-
HOTO HCCIIEJIOBAaHUS (PU3NYECKUX SIB-
JICHWH, HaBBIKAMHU pa3pabOTKU HOBBIX
U TPUMEHEHHUS CTaHIAPTHBIX TMPO-
IPaMMHBIX CpEJICTB Ha 0Oa3e (u3MKO-
MaTeMaTHYECKUX MOJIeIel B KOHKpET-
HOM IpeaMeTHOH 001acTu.

76




[Iporpamma cocTtaBiieHa B COOTBETCTBHU C (peliepalbHBIM TOCYIapCTBEHHBIM 00pa3oBaTeib-
HBIM CTaHJIApPTOM BBICIIEr0 00pa3oBaHus Mo HarpasieHHIO MoArotoBku 35.03.02 «TexHonorus me-
CO3aroTOBUTENBHBIX M JIEPEBONIEpepadaThIBAIOIINX MPOU3BOJACTB» OT «20» okTs10ps 2015 1. Ne1164

aasi_Haoopa 2015 roaa u pabounm yueOHBIM TwiaHoM PI'BOY BO «bpl'¥Y» mist 3aouHoi
dopmbl 00yuenus ot «04» nexadps 2015 r. Ne 770

aas Habopa 2016 roga u pabounm y4deOHbIM 1uiaHoM PI'BOY BO «bpl'Y» g 3aounoit
dbopmbl 00ydeHust ot «06» utonst 2016 r. Ne 429

aasi_Haoopa 2017 roga u pabounm ydeOHbIM 1uiaHoM PI'BOY BO «bpl'¥Y» st 3a04Hoi
dbopmbl 00yuerust oT «06» mapta 2017 r. Ne 125

aas Haoopa 2018 roaa u pabouum yuebHbIM iaHoM PI'BOY BO «bpl'Y» mist 3a04uHOM
dbopmbl 00ydeHus ot «12» mapta 2018 1. Ne 130

IIporpammy cocraBuiI:

Maxpo WU.T'., k.d.-M.H., TOLIEHT

Pabouas mporpamma paccMoTpeHa U yTBepxkaeHa Ha 3aceganuu kadenpsl Mud

OT « » 20 r., npoTokona Ne

H.o. 3aBenyromero kadenpoit Mud Mensenesa O.U.
COI''TACOBAHO:

3aBenytomiuii 6a3oBoit kadeapoit BullJIP HBanos B.A.
Jupektop OubnuoTexu Cotnuk T.O.

Pabouas nporpamMma 0;(06peHa METOJINYECKON KOMHUCCHEH €CTCCTBCHHOHAYYHOT' O (I)aKy'J'ILTeTa

OT « » 20 T., TPOTOKOI Ne

[Tpencenarens meronuueckoit komuccun EH dakynprera Bapnansan B.A.
COT'JTACOBAHO:

HavaneHuk

y4e0HO-METOIMUECKOTO YIIpaBICHUS Hexesen I'.I1.

Peructpanmonssiii Ne
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