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Taoauna 1

Macnopt poHaa OLIEHOYHBIX CPEACTB

Monyiib
IUCIHUATUINHBI

dopmupyeMmble
KOMIICTCHIIUH
WJIM UX YaCTH

OneHo4vHEkIe
MaTepuabl
1 CpeJICTBA

KonnuecTBO

MexaHuka

DIIEKTPOANHAMUKA

Konebanus

BoJHEI 1 BOJTHOBBIE
SIBJICHUS

KBanroBas ¢uznka

TepMoauHaMuka u
CTaTUCTHYECKAs
¢duznka

OIIK-1. Cmocoben
pelIaTh TUTIOBEIC 3aa4H
npodeccruonanbHON
JIEITCIILHOCTH Ha OCHOBE
3HAaHUK OCHOBHBIX
3aKOHOB
MaTEeMaTHYECKUX U
€CTEeCTBEHHBIX HAYK C
IPUMEHECHHEM
uH(pOpMaIIMOHHO-
KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH

KoiutokBuym

Otuet JIP (oTuer u
3anuTa 1a00paTopHOi
paboThI)

PI'P

KonTtponbsHas pabota

KosnokBuym

Otuet JIP (oTuer u
3anuTa 1a00paTopHO
paboThI)

W13

KoHTtposibHas paborta

KomnokBuym™

Otuet JIP (oTuer u
3anUTa 1a00paTopHOI
paboThI)

PI'P*

KonTtponbHas pabota

KomiokBuym™

Otuet JIP (oTuer u
3a1uTa J1abopaTopHOM
paboThI)

PI'P*

KoHTtposibHas paborta

KomnokBuym™

KontponbHas pabora

KosnokBuym

(WS U U U Y

Otuet JIP (oTuer u
3anuTa 1a00paTopHO
paboThI)

W13

KoHTtposibHas pabora

* 06’b€,Z[I/IH€HI/IC KOHTPOJIBHBIX MepOHpI/IHTI/Iﬁ I10 9TUM MOOYJISIM.




1 OHEHOYHBIE MATEPHUAJIbI, HEOBXO/NMBbIE
JIJI1 OHEHKW 3HAHUI, YMEHU U1 HABBIKOB JEATEJABHOCTHU
B ITPOIECCE OCBOEHUSA ITUCIHUIIJIMHBI

Tabauuna 1.1 — ®opMupyembie KOMIETEHIUU

Kona n sammenoBanune

Kon u
5 WHJMKATOpa TOCTUKEHUS OneHOYHbIE MaTepUaIIbI
HaUMEHOBAaHUE
KOMIIETEHIMHU (4acTu Y CpeJICTBA
KOMIETEHLIUH
KOMIIETEHIWH )
1 2 3

OIIK-1. Cnocoben
peuiaTh TUIOBbBIC
3aJ1a49u
npodeccuoHaIbHON
JIESITEILHOCTH
Ha OCHOBE 3HAaHUHU
OCHOBHBIX 3aKOHOB
MaTeMaTUYECKUX
1 €CTECTBEHHBIX
HayK C IPUMEHECHUEM
uH(POPMaLIMOHHO-
KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH

Moayas 1. MexaHuka

NJ-1omnk. Ucnonb3yer
OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX
TUCIUILINH
JUISL PELLICHUSI CTAaHAAPTHBIX
3aJa4
B COOTBETCTBUH
C HaIMpaBJIECHHOCTHIO
npodeccruoHabHON
JICITEIbHOCTHU

Komnoksuym «MexaHuka»

Otuet JIP (3amanusi ¢
UCII0JIb30BaHUEM
MaTepUaIbHBIX 00BEKTOB)

PI'P Nel «Mexaunukay

KontponsHas padota Nel
«Knunemarukay

KoHnTponbsHas padora Ne2
«MexaHukay

Moayas 2. J1eKTPOAMHAMMKA

NJ-1omk. Ucnonb3yer
OCHOBHBIE 3aKOHBI
€CTEeCTBEHHOHAYYHBIX
TUCIUILINH
JUUISL PELICHUST CTaHAaPTHBIX
3aja4
B COOTBETCTBHUH
C HaIPaBJICHHOCTHIO
npodeccuoHanTbHON
eI TCIIbHOCTH

KoiokBruym
«ONEKTPOIUHAMUKA»

Otuer JIP (3amanusi ¢
HCII0JIb30BaHUEM
MaTepUaAIbHBIX 00BEKTOB)

N3 «2nexTpuueckoe mnoJe.
Konnencatopbi»

KonTtponbshas padora Ne3
«IJEKTPUUYECKOE MOJIE.
Konpaencaropsn»

NJI3 «IIocTOsITHHBIN TOK»

Kontponbnas padota N4
«IlocTOIHHBIN TOK)

NJI3 «MarautHoe noje»

Konrponsnas pa6ota Ne5
«MaruuTHoOe 1oJey **

**_ 3a1a4ya MOXKET OBITh BKIIIOUEHA B KOJUIOKBUYM «DIJIEKTPOAMHAMUKAY, IPOBOJUMBII B

nucbMeHHOH (hopme.
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OIIK-1. Cnocoben
penaTh TUITOBHIE
3aJ1a9u
npodecCUOHATTLHON
JEITEIbHOCTH
Ha OCHOBE 3HAHUU
OCHOBHBIX 3aKOHOB
MaTEMaTHYECKUX
U €CTECTBEHHBIX HayK
C IPUMEHECHHEM
nH(OPMAITMOHHO-
KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH

Mopyas 3. Kosedanus

NJ-1onk.1 Ucnionb3yer
OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX
JTUCHHATUTAH JIJIST PEIICHUS
CTaHJapTHBIX 33724
B COOTBETCTBUU
C HaIPaBJICHHOCTHIO
npodeccroHaIbLHOM
JESITENbHOCTH

Komnoxksuym™ «Konebanusi.
Bonnsl. KBantoBast puzuka»

Ortuer JIP (3amanusi ¢
UCIIOJIb30BaHUEM MaTePUATbHBIX
00BEKTOR)

PI'P Ne2* «KosebaHus 1 BOJIHBD

Kontponbnas pabora Ne6
«Komnebauus»

Mopyasb 4. BojiHbl

U BOJIHOBBIC SAIBJICHUSA

NJI-1onk.1 Ucnonb3yer
OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX
JTUACIHUIUIMH JIJIS PELICHUS
CTaHJIapTHBIX 3a7a4
B COOTBETCTBUH
C HaMpaBJIECHHOCTHIO
npodeccruoHaIbHOM
JIeATEIILHOCTH

Komnoksuym™ «Konebanusi.
Bosubl. KBanToBas pusnkay

Otuer JIP (3amanus ¢
MCII0JIb30BaHUEM MaTepUaTIbHBIX
00BEKTOB)

PI'P No2* «KoJsie0aHus U BOJTHBD)

KonTponsHas pabota Ne7
«BonHOBBIE SABIEHUS»

Moayas 5. KBanroBas ¢pusuka

NJI-1onk.1 Ucnonb3yer
OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX
JTVCIUTUIAH JIJIST PEIICHUS
CTaHIAPTHBIX 3374
B COOTBETCTBHUU
C HaIPaBJIEHHOCTHIO
npodeccuoHaIbHON
JIeITCITbHOCTH

KomnokBuym™ «Konebanusi.
Bomubl. KBanToBas usnkay

Kontponbshas pabora Ne8
«Dotorddexr. TemmoBoe
U3JTy4YCHUE)

Moayasb 6. TepmoanHaMuKa U cTATUCTHYECKAs PU3HKA

N-1onk.1 Ucnions3yer
OCHOBHBI€ 3aKOHBI
€CTECTBEHHOHAYYHBIX
JUCITUTUTAH JIJISL PEIICHUS
CTaHIAPTHBIX 3a7a4
B COOTBETCTBUHU
C HaNPaBJICHHOCTHIO
npodeccHoHaTbHON
JIeSITeIIbHOCTH

KomnokBuym «TepmoanHaMuka

Ortuer JIP (3amanus ¢
UCIIOJIb30BAaHUEM MaTepHUATTbHBIX
00BEKTOB)

N3 «Ilacnopt raza»

N3 «13ompoiecchbi»

KonTponwsHas pabota Ne9
«Tepmonnnamuka

* 00beJMHEHNE KOHTPOJIBHBIX MEPOIIPUATHH 110 MOIYJISM.




OneHoYHBIC MaTepHAJIbI M CPeACTBA I IPOBEPKH
c()OpMHPOBAHHOCTH KOMIIETeH M

Monayas 1. Mexanuka
KomioxkBuym «MexaHuka»
Bonpocwl  konnokeuyma (3aéepuwums  pazy, packpvlmv onpeoeneHus NOHAMUS, BeIUYUHDL,
00BACHUMb CYUHOCTb 3AKOHO8 U ONUCAMb K MEXAHUIM» NPOMEKAHUsL A6IeHUlL):

0. Benenuwe. ®Pusnueckue MOJEIM MEXaHUKH: MarepuanbHas Touka (MT) — »3r0..., cucrema
MarepuanbHbIX Touek (CMT) — a70..., abcomoTHo TBepaoe Teno (TT) —aro... Cuctema orcuera — 370. ..
1. Kunematuka. [Ipsimonuneiinoe npu:kenne MT — 510... KpuBosnneiinoe apu:kenune MT — 37o0...

[Tocrynarensnoe aBuxenue TT — aro... Onucanne IBUKEHHU C NMOMOIIBIO BEIUYMH KMHEMATHUKU:
BEKTOp MEpeMElICHUsl WM TepemelneHue (onpeoenenue eeauyunvl). CKOPOCTb M YCKOPEHHE Kak
MIPOU3BOJHBIE paJNyC-BEKTOpa MO BpeMeHU (ompedenenus eenuuur). CpemHsisi CKOPOCTb, CpeaHEe
ycKopeHue (onpeodenenue enuuur). Y CKOPEHUsI U KPUBOJIMHEHHOM JBM>KeHMU MT: HOopmanbHOE U
TaHT€HLIMAJIbHOE YCKOpeHUs (onpeodenenus eenuyun). Pagmyc KpUBU3HBI TPAEKTOPUU — ITO... 3aKOHBI
JIBUKCHHSI B KHHEMATHKE (KUHEMAaTHKa TOCTYMATEIbHOTO JIBUKCHHS). YPaBHEHHE TPACKTOPUH (KAK
€20 MOJNCHO NOJYYUMD).

2. Kunemaruka. /Ipuskenne MT no oxkpy:kHoctu — 370 ... Bpamareabnoe apu:kenune TT — 3710 ...
Onurcanue IBMKEHUH C MOMOIIBIO BEJIMYMH KUHEMATUKH: YTJI0BOE NEPEMEIICHHE, YIJIOBAsI CKOPOCTh U
YIJII0BOE YCKOpEeHHE (onpedenenus éenudun). 3aKOHBI BpALIaTeIbHOTO ABIKEHHS B KuHeMaTuke. CBs3b
MEXy JTUHEHHBIMU U YTJIOBBIMU XapaKTEPUCTUKAMU (MOAbKO (hOpMYIbl U HA3BAHUS, BXOOAUUX 8 HUX
senuyun). CpeiHee yriioBas CKOPOCTbh U CPeAHEE YIJIOBOE YCKOPEHUE, EPHUO/I, YacToTa (onpedenerus
BENUYUH).

3. Jlunamuka. Omnucanue mnpsmonuHeiHoro asumxeHuss MT u  kpuBonuHeitHoro newxkeHuss MT c
MOMOILBIO BEJIMYMH AUHAMUKHU. VIMIyJIbChl MaTepuaabHOM TOYKH, CUCTEMBI MATEPUAIbHBIX TOYEK,
TBepaoro Tena (onpedenenus geauyun). Cuna, macca (onpedenenus senuuur). IlepBorit 3akoH HproToHa.
HNuepunanpHasg cucreMa oTcyera — 3TO0.... HemHepnumanbpHas cucrema orcuera — 3T0.... [IpuHmmn
HE3aBUCUMOCTH JieiicTBus cui. Bropoii 3akoH HetoToHa B nuddepennmansaoit popme ans MT, CMT,

TT. Tperuit 3akon HproToHa. Bubl U nmpupoia Cuil B MEXaHHUKE: CHJIAa TPEHUS — 3TO... , CHJIAa TPEHUS
MOKOSl — 3TO... , CHJA TPEHHUS CKOJBXCHUS — 3TO... , CHJA TSDKECTH — 3TO..., chia BcemupHoOro
TATOTEHUSI — 3TO... , CWJA YNPYTOCTH — 3TO ...(07s ynpyeo 0ehopmMupo8anHol NPYH#CUHbl), CUTA

PEaKIUu OMOPHI — 3TO..., CUJIA HATSHKEHUS HUTH — 3TO...(Heobxo0umo yKkazams npupooy Cujl, MOI*CHO
NOSACHUMb C NOMOWbIO PUCYHKA, KAK OHA HANPABIEHA U, 20€ GO3MOJNCHO, HeoOX00UMO 3anucamo
dopmyny).

4. JluHamuKa. 3aKOH COXpaHEHHUsl uMITysibca. CHcTeMa MaTepralbHBIX TOYEK — 3TO.... BHEIIHUE CHITBI —
9T0... BHyTpeHHue cuiibl — 370... 3aMKHyTast cucreMa — 3710...L{eHTp Macc (LeHTp MHepLuH) — 3T0. ..
(mouka yenmpa unepyuu cucmemvl mei — 2mMo 0cobAs MOUKA, KOMOPAsl O8UINCEMCS MAK, KaK 6y0mo 6
Hell cocpedomouena 6csi macca cucmemvl dmux men). Panuyc-BeKTOp TOYKHM LIEHTpa Macc
(onpeoenenue genuuunst). 3akon coxpanenus umnyibca 11t MT, CMT, TT (onss CMT — 0se ghopmut).

5. Jlunamuka. Teopema 00 M3MEHEHUU KMHETUYECKOH 3Hepruu. KuHeTnueckas 3HEprusi mocTynareabHoO
JIBUXKYIIETOCS Tena (onpedenenue eenuyuisl). PaboTa CHITbI, 2IeMeHTapHast padoTa CHITbI (onpedenenue
senuyuH). MOUTHOCTE (onpedenenue 8enuyumbl).

6. Jlunamuka. 3aKOH COXpaHEHHs] MeXaHW4yeckoil 3Hepruu. KoHcepBaTUBHBIE (IOTEHIMAIbHBIE) CUIIBI —
370... HekoHcepBaTuBHBIE (HEMOTEHIMANBHBIE) CUIBI — 3TO .... KOHcepBaTuBHas cucreMa — 3TO...
Juccunanys SHEPTUM M JUCCHUIIATHBHBIE CWIBI — 93T0... [loTeHnmanbHas sHeprus (onpeodeneHue
senuuunsl). [lonHas MexaHuueckas SHEPTusl (onpeodeierue 8elUUUHbL).

7. InHaMuka. AOCOJIIOTHO YIIPYroe coyAapeHue Tes — 3T0... AOCOJTIOTHO HEyIpyroe coyaapeHue e
— 3T0... OmnucaHue B3aUMOJCHCTBUN C MOMOIIBIO BEIMYUH JAWHAMHMKHU: MMITYJIbC, SHEPTUsi. 3aKOH
COXpaHEHHS HMMITYJIbCA M 3aKOH COXPAaHEHHS SHEPTHH JUIS ITHX CIIy4aeB COyAapeHHd (Kowcnekm 8
PI'P).

8. Iunamuka. Onucanue apmwxkenus MT no okpyxnoctu, win BpameHuss CMT, unu Bpamenust TT —
OIHCaHHE COCTOSIHUSA MEXaHUYECKOM CHCTEMbI C IMOMOIIbIO BETUYNH JAUHAMHUKU: MOMEHTBHI UMITYJIbCa



MT, CMT, TT, kunerudeckas sHeprus MT, IBHKyILIEHCS MO OKPYKHOCTH, KHHETHUYECKAsl SHEPTUs
Bpamatomierocsi TT (onpedenenus eenuyun). Momentsl unepuuun MT, CMT, TT (onpedenenus
senuyun). MomMeHT cuibl (onpedenenue eruuunst). Teopema lllTeiitnepa (mamemamuueckas 3anuce,
Gopmynupoeka, umo 6 nee 6xooum). Y paBHEHHE MOMEHTOB uii MT, nBrmxyielcs Mo OKpy>KHOCTH,
st Bpawmatomeiics CMT, mns Bpamatomerocss TT. OCHOBHOM 3aKOH JAMHAMUKHM BpPAalaTEIbHOTO
IBUKEHHSI Tena. 3akoH coxpaHeHuss MomeHTOB ummyibcoB MT, CMT, TT (3mech peub uuer o
B3aMMOJICHCTBUM BpalaOIIUXCS TE).

9. IlpousBoabHoe (caoxxkHoe) nBuskenue TT - 3To..., onucaHue IBUKEHUS C IMOMOILIBIO BEJIWYUH
KMHEMaTUKU M JUHAMHKU. 3aKOHbl KMHEMATUKHM W JIMHAMUKUA JJ TMPOU3BOJIBHOTO (CJIOXHOIO)
nemxkenus TT. Yemosus pasaosecus TT.

Tabnuua 1.2 — Kputepun olleHKH KOJITIOKBUyMa «MexaHHuKa»

MaxkcuMaIbHBIN
Oasun uIs
OILICHUBAEMOT'O
KOMIIOHEHTAa

OuieHMBaeMbIil KOMIIOHEHT 3HAHUN U YMEHUI

CTyneHT JeMOHCTPUPYET 3HAHNE MEXaHUYECKUX MOJIeliel, TOHUMaHUe OTIINYUi
(GU3UUECcKOoil CyIIHOCTH pa3HbIX cuil (MHepLHaiabHas cucreMa orcuera, MT, CMT, 1
TT, panuyc KpMBU3HBI TPAEKTOPUH, CUJIbl TPEHUS IOKOSI ¥ CKOJIBKEHUS U T.I1.)

CTynieHT JeMOHCTPUPYET 3HaHHE MEXaHUYECKUX sBJICHNI (KpUBOIHMHEIHOE
newkenue MT, moctynartensHoe U BpamarenbHoe aBrkeHus TT, abcomoTHO 1
yIpyroe ¥ abCOIIOTHO HEYNPYroe COyIapeHue U T.I1.)

CTyAeHT JeMOHCTPUPYET 3HAHUS BEJTMUNH, XapaKTePU3YIOIIUX CBOWCTBA U
NIOBEJICHUE MOJIEJIEH U BXOJSIIMX B 3aKOHBI (8e1UdUHA Xapakmepu3yem).

CTyAeHT JeMOHCTPUPYET 3HAHUS BEJTMYNH, XapaKTePU3YIOIIUX CBOWCTBA U
NIOBEJICHUE MOJIEIEH U BXOJSAIIMX B 3aKOHBI (68e1UYUHA YUCTIEHHO PABHA).

CTyneHT IeMOHCTPUPYET 3HAHHS BEJIMUNH, XapaKTePU3YIOIINX CBOMCTBA U
NOBEJICHUE MOJIeNICH U BXOSIIUX B 3aKOHBI (8e1UUUHA — eKMOPHAA U UMeem 1
cnedyrujee HanpasieHue).

CTylieHT JeMOHCTPUPYET YMEHUS OOBACHATH (PU3MUECKUI CMBICT OCHOBHBIX
3aKOHOB WJIM MPEJICTaBIATh UX B TpaduueckoM BHJIE (3aKOHBI KHHEMATUKH,
3aKOHbl Hb10TOHA, OCHOBHOM 3aKOH JIMHAMMKU BpaIIaTEeILHOIO JIBUKEHUS,
yCIIOBUSI paBHOBECHS, TeOpemMa 00 U3MEHEHUH KUHETUYECKOM SHEepruu, 3aK0H
COXpaHEHMs YHEPIUN), HA OCHOBE KOTOPHIX MOTYT OBITh PEIICHbI CTaHIapPTHBIC
3a/1a4n.

CTyAeHT AEMOHCTPUPYET YMEHUSI (POPMYIHPOBATH 3aKOHBI MEXAHUKH (3aKOHBI
KHHEMAaTHKH, 3aKOHbI HbI0TOHA, OCHOBHOH 3aKOH AMHAMUKHU BPAIATEIbHOTO
JBUKEHMSI, YCIIOBUSI PABHOBECHS, TeOpeMa 00 U3MEHEHUH KUHETUYECKOM dHEepruu, 1
3aKOH COXpaHEHHUs SHEPTUH), HA OCHOBE KOTOPBIX MOTYT OBITh PEIICHBI
CTaHJIapTHbIE 3aa4H.

CTyleHT JEMOHCTPUPYET 3HaHUS MaTeMaTHUYeCKUX (OPMYJT 3aKOHOB MEXaHUKU
(3aKOHOB KMHEMATHKH, 3aKOHOB HpI0TOHA, OCHOBHOT'O 3aKOHA IMHAMUKH
BpaIaTeIbHOIO IBUKEHHUS, YCIOBUIN paBHOBECHS, TEOPEMBI 00 U3MEHEHUH 1
KUHETUYECKOW SHEPTUH, 3aKOHA COXPAHEHMSI SHEPTUH), HA OCHOBE KOTOPBIX MOTYT
OBbITh pellleHbl CTAHIAPTHBIC 3a/1aUH.

MakcumanpHbINA OaT 8




Bonpocsl 1151 3aI0MTHI 0TYETOB 10 J1a0opaTOPpHBIM padoTam 1o moayJaro «MexaHuka»

BOUpOCbl ons 3awumaol omuyemos

nabopamopueix  pabom  no

mooymo  «Mexanuxay

(1 6ann 3a noauviii omeem Ha KAMCObLL BONPOC, MAKCUMYM — 2 Oaiia 3a YCMHYIO UTU NUCbMEHHYIO

3awumy omyema,):

M.4.«Mammuna ATByaa»
1

Bapuant

M.4.«Mammuna ATByaa» Bapmuanr 2

1. ChopmynupyiiTe 3aKOHBI yTH U CKOPOCTH.

1. JlaiiTe onpeneneHye NyTH.

2. Ilosicaure, uto Bbl n3MepsieTe B SKCIEPUMEHTE
KOCBEHHO U KaK OILEHUTE MOTPEIIHOCTh 3TOTO
u3MepeHus (OMUIINTE AJIs JII000H U3 Tpex
MIPOBEPOK)?

2. B 4eM cyTh MeTOAA YKCIIEPUMEHTAIBHOU
MIPOBEPKHU 3aKOHA CKOPOCTU? 3alUIINTE 3aKOH
CKOPOCTH ISl PABHOYCKOPEHHOT'O JIBUIKECHMUSI
rpy3a 6e3 HauaJdbHOU CKOPOCTH, MOSICHUTE,
KaKue BEJIMYMHBI B HETO BXOST, KAKOB €T0
¢busnyeckuii cMpIcs?

M.4.«MammunHa ATByaa» Bapuant B3

M.4.«MammnHa ATByaa» BapuanT 4

1. Maiite ompeseneHne CKOPOCTH (MTHOBEHHO)
MaTepUaJIbHOU TOYKHU.

1. JlaliTe onpeneneHne YCKOPEHUs.

2. B yeM cyTh MeTO/a SKCIIEPUMEHTAIIBLHON
IIPOBEPKHU 3aKOHA IMyTH? 3alUIIUTE 3aKOH ITyTH
JUIsl PAaBHOYCKOPEHHOT'O JIBUKEHUS Tpy3a 0e3
HayaJbHOM CKOPOCTH, MOSCHUTE, KaKue
BEJIMYMHBI B HETO BXOJAT, KAKOB €TI0
¢buznueckuit cmpica?

2. B uem cyTh MeTOJ1a SKCIIEPUMEHTAIBHON
MIPOBEPKHU BTOPOro 3akoHa HeroToHA?
3anumure BTOpoit 3akoH HbloTOHA, osicHUTE,
KaKue BeJIMYMHBI BXOAT B Hero. Ha kakoe
BBIPa)KEHUE MOYKHO 3aMEHHUTh YCKOPEHUE BO
BTOpOM 3aKkoHe Hpl0TOHA B ciydae, Koraa rpys
JIBUKETCS pAaBHOYCKOPEHHO 0€3 HayaJIbHOM
CKOPOCTH (MCIIOJIB3YHTE 3aKOH My TH)?

M.4.«Mamuna ATByaa»
5

Bapuanrt

M.4.«MammHa ATByaa» Bapuanr 6

1. JlaiiTe onpenesieHne CUIbI.

2. Ilosicaute, uto Bel n3mepsere B SKCIIEPUMEHTE
HaNpPsSAMYIO U KaK OLEHUTE MTOTPEIIHOCTb 3TOTO
u3MepeHus (OMUILINTE AJIs JII000H U3 Tpex
MIPOBEPOK)?

1. Chopmynupyiite BTOpoii 3akoH HproTOHa B
cilydae, eciii Macca Tella — BelIMYMHa
nocrostHHas. Kakos ero ¢pusnveckuii cMpicii?
Ha3zoBuTe BeNMYMHBI, BXOJSIINE B 3aKOH.

2. Kakue ucnonb3yere npuOOpsI A1l H3MEPEHHUS,
KaKUe BEJIMYMHBI C X TOMOIIBIO (C TOMOLIBIO
KaKUX KOHKPETHO YCTPOMCTB) M B KaKOU
MOCTIeI0BATEIbHOCTH OyeTe U3MEPSATH B
SKCIEpUMEHTE (OIHIIUTE ISl JII000H U3 Tpex
MIPOBEPOK)?

M.5.«Ko3ppuuueHT TpeHus»
1

Bapuanr

M.S5.«Ko3¢ppuuueHT TpeHus» Bapuant 2

1. Ot yero 3aBucuT KO3 HUIHEHT TpeHUs?
Kakoii 6ykBoii oH o603Hauaetcs? Ects mu y
HEro eIMHULA U3MEPEHMUS], ECITH — J1a, TO
Kakas?

1. Yrto Takoe cujia TPeHHUs, B PE3YJIbTATE KAKOTO
BUJIa B3aUMOJICHCTBUS OHA MOSIBISIETCS, KaK
MOKET 6I)ITI) HaIipaBJICHA, KAKUC BHUJBI €€
ObIBaOT?

2. 3anumute BTOpoi 3akoH HploToHa B
IPOEKINAX Ha KOOPJIMHATHBIE OCH B Cllydae
PaBHOMEPHOTO JIBH)KEHUS TeJla 0 HaKJIOHHOMN
MJIOCKOCTH (C y4E€TOM CHJIbI TPEHUS).
[losicHuTe, Kakue BETUYUHBI B HETO BXOMST.

2. 3anumuTe BTOpoi 3aKoH HploTOHA B
MIPOEKIMSIX HAa KOOPJIMHATHBIE OCH B Cllydae
PaBHOMEPHOTO JIBUKEHUS Tella TI0 HAaKJIOHHOMN
IJIOCKOCTH (C YYETOM CUJIbI TPEHUS).
[NosicanTe, KaK MOIyduTh HOPMYITy ISt
pacyeta K03 HUIIMEHTA TPEHUS B
IKCIIEPHMEHTE.




M.5.«Ko3¢ppuuueHT TpeHuns
3

Bapuant

M.5.«Ko3pdpuuueHT TpeHuns Bapuanr 4

1. Uto Takoe cujia TpeHus MOKOsl, B Pe3yJIbTaTe
KaKoro Bpuaa B3aHMOHCﬁCTBHH OHa IIOABJISACTCA,
KaK OHA HalpaBJieHa, Y€MY paBHa?

1. Yro Takoe cuiia TPeHUs CKOJIbKEHHS B
pe3yJibTaTe Kakoro BUJa B3aUMOJCUCTBUS U
KaK OHa MOSIBJISIETCS, KaK OHA HaIlpaBJeHa?

2. HapucyiiTe BekTOpa Cui, J€HCTBYIOIINE Ha
I'Py3 Ha HAKJIOHHOW IIJIOCKOCTH, HA30BUTE
CHUJIBI U NTOSICHUTE, KAKOMY BULY
B3aMMOJEICTBHS COOTBETCTBYET KaXaas U3
HApPUCOBAHHBIX CUJL.

2. Kakwue ucnonb3yete npuOOpsI A U3MEPEHHUS,
KaKHe BEJIMYMHBI C X TOMOIIBIO (C TOMOLIBIO
KaKUX KOHKPETHO YCTPOMCTB) M B KaKOU
MOCIIEZIOBATEILHOCTU U3MEPSIEM B
JKCIIEpUMEHTE?

M.5.«Ko3¢p¢puuueHT TpeHUusD
5

Bapuant

M.5.«KoappuumeHT TpeHns» Bapuanr 6

1. Yemy paBHa cHJIa TPEHUS CKOJIbKEHUSI
(3akon Kysona)? 3anumunre U MosiCHUTE,
KaKHe BeTMYUHBI BXOIAT B popmyny? OT yero
3aBHUCHUT CHUJIa TPCHUSA CKOHL)KGHI/ISI?

1. Korna cuna TpeHus nmokosi npudIn3UTEIbHO
paBHa cujie TpeHus ckoiabxeHus? [loscaure
3TO C MOMOIIBIO IpauKa 3aBUCUMOCTH CUIIBI
TPEHUSI OT «BHEUIHEW» CHJIbI?

2. Kakwue BenmmunHbl Bel OyeTe uaMepsrs B
AKCIIEPUMEHTE HANPSAMYIO (MpsMOe
n3Mepenne)? B kakoi mocienoBaTeIbHOCTH U
KaK OLEHUTE UX MOTPEHIHOCTh?

2. Kakwue Benmuunbl Bel OyaeTe u3mMepsrTs B
SKCIEPUMEHTE KOCBEHHO (KOCBEHHOE
n3mepenue)? B kakoif mociaen0BaTebHOCTH U
KaK OLIEHUTE €ro MOrPEHIHOCTh?

M.6.«IleHTp Mace» BapuanTt 1

M.6.«IleHTp Mace» Bapuant 2

1. JlaiiTe onpesesieHue IOTHOCTH TeJa.

1. Uto Takoe 1eHTp Macc Tena?

2. B yem cyTh MeTOa TOABEIIUBAHUS JJISI
ompeeneHus eHTpa macc (uro OyaeTe nenathb
KOHKPETHO, 4TO U T1ie oTMe4ath)? [louemy
3TOT METOJI «paboTaeT», C UeM COBIAJIAET B
M10JIE CUJI TSIKECTH IIEHTP Macc?

2. B uem cyTh rpaudeckoro Meroaa
OIIpEZIETICHNS IEHTPa Macc Tefa: 4To Oyaere
pHCOBaTh B MacITade B HKCIIEPUMEHTE, KaKne
BEJIMYMHBI OyIeTe ONPEACIATH 110 STOMY
PUCYHKY U 3a4eM?

M.6.«IlenTp Mace» Bapuant 3

M.6.«IlenTp Mace» Bapmuanr 4

1. Yto Takoe HEHTp TsHKECTH Tesa?

2. Kakyto ¢popMyiry HaJ0 UCTIONB30BAThH B
9KCIIEPUMEHTE IS TOTO, YTOOBI paccunuTaTh
LIEHTP Macc CUMMETPUYHOM 4acTu Tena (s
pacueTa KoopauHaThl X U KOOPAUHATHI Y ?
Kak paccunrtatrs miomap TpeyroiabHUKa,
npsIMOyToJIbHUKA, Kpyra? Kak, 3Has
KOOpAMHATHI X M Y, pacCUUTaTh paanyc-
BEKTOp TOYKH IIEHTPA MACC CUMMETPUYHOIO
Tena’?

1. Kak Ob1 Bbl qokazanu, 4To IIeHTp Macc
CUMMCTPUYHBIX TCJI BCETAa HAXOJUTCA B
IIEHTPE CUMMETPUHU T€OMETPUICCKON (UTYPHI?

2. Kakue BennunHbl Bol Oynere u3mMepsThb B
AKCIIEPUMEHTE HANPSIMYIO (IIpsIMOe
n3Mepenue)? B kakolt nmocnenoBaTenbHOCTH U
KaK OIIEHUTE UX MOTPEUIHOCTh?

M.6.«IleHTp Macce» Bapuant 5

M.6.«IleHTp Mace» BapuanT 6

1. Yro Takoe Macca Teiua?

2. B gem cyTh rpadugeckoro Meromaa
OIIpeJIeTICHNS] IIEHTPa Macc Teja: Kak
MBICIICHHO HA/I0 «Pa30HTh» HECUMMETPUYHOE
TEJI0, YTOOBI ONPEIECTUTH €ro IIEHTP Macc (Ha
KaKHe COCTaBHbIC YaCTH), KaK HANTH LEHTP
Macc OT/ENBbHON YacTH M KaK PacCUUTaTh
IIOTOM IIEHTP Macc BCero rena?

1. Yemy paBeH paanyC-BEKTOP TOUKHU LIEHTPA
macc tena? IlosgcHuTte, Kakue BEIMYUHEBI B HEE
BXOIAT.

2. Kaxkue Benuuunbl Bel Oyzere cpaBHUBATH
MOCJI€ MOJIYYEHHUs Pe3yIbTaTOB KCIIEpUMEHTA?
Kakoii meToa «1aeT» TeOpeTUYECKOE 3HAUCHUE
U3MEPSAEMOU BEJIMYUHBI, a KAKON —
SKCIEPUMEHTAJIbHOE 3HaUCHUE?




M.8.«bajlaucTunyecKuii MAATHHK)
BapuanTt 1

M.8.«banaucTHYecKNd MAasITHHK)

Bapuanr
2

1. I[aﬁTe ONPCACIICHUC NMITYJIbCA CUCTCMBI TCJI.

2. HOHCHI/ITG, C IIOMOIIBIO KaKHNX 3aKOHOB MOKHO

OMNpeaACIINTbL CKOPOCTH ITYJIN B SKCIICPUMCHTC,
3aIIMIIMTC UX (I)OpMy.]'ILI IJI1 SKCIICpUMECHTA.

1.

Jlaiite onpenenenre NOTEHUMAIBHOW SJHEPTUN
Tea.

2.

Kaxue Bennuunsl Bel Oyzaere usmepsts B
SKCHEPUMEHTE Hanpsamyto (mpsmoe
n3mepenue)? B kakoif mociaen0BaTeIbHOCTH U
KAK OLIEHUTE UX MOIPEIIHOCTh?

M.8.«basincTHYecKuii MATHUK
3

Bapuant

M.8.«baumncTnyecknii MaATHUK» Bapuanrt 4

1. Yto Takoe 3aMKHyTasi CHCTEMA MaTePHATbHBIX

touek? [IpuBeaure npumep.

2. IlosicHute, KaKk ONpPENEIUTh CIy4YaiHyo
MOTPEUIHOCTh U3MEPEHUS CKOPOCTH ITyJIU B
JKCIIEPUMEHTE.

1.

2.

JlaiiTe onpeneneHne NoJHOW MEXaHUYECKOM
OHCPIUU CUCTCMBI.

3anummre u chopMyTHpyHTE 3aKOH
COXpaHEHUs JHEPTUU B HE3aMKHYTOM, HO
KOHCEPBATUBHOM crucTemMe. MOKHO JIn
OPUMCHUTH 3TOT 3aKOH AJId 3TOTO
JKCIIEPUMEHTA.

M.8.«baiincTuyeckuii MASTHHK)» - BS

M.8.«baiincTuyeckuii MASTHHK) - B6

1. JlaiiTe onpeneneHne KNHETUYECKOU
SHEPIrUU MOCTYNATEIBHOrO JIBUKEHHUS Tela.

1.

Yto Takoe KOHCCpBATHUBHAA cucrema?

[IpuBenuTe npumep.

2. [TosicHuTE, KaK ONpenenuTh
CHUCTEMaTHUYECKYIO MMOTPEUTHOCTh U3MEPEHUS
CKOPOCTH ITyJIM B 3KCIIEPUMEHTE.

2.

Kakue BeJTMunHBI U B KaKOH

MOCIIEZI0OBATEIBHOCTH Oy/IeTe H3MEPSTH B
JKCIIEpUMEHTE?

M.9.«Coynapenne mapoB» - B1

M.9.«Coynapenue mapon» - B2

1. JlaiiTe onpenesieHNE MOJTHOW MEXaHUYECKOM 1. JlaitTe onpeneieHUE UMITYJIbCA CUCTEMBI TEJ.
DHEPIUU CUCTEMBI. 2. 3anumute ¥ chopMyTUpYHTE 3aKOH

2. 3anuumTe 3aKOH COXPaHEHUsI UMITyJIbCa COXpPAHEHUS PHEPTHUU B HE3AMKHYTOM, HO
CUCTEMBI MaTEPUAIbHBIX TOUEK, IOSICHUTE €r0 KOHCEpBAaTUBHOM cucTeMe. MOKHO 11 ero
buznyeckuit cMbica. MOXHO JI €ero MIPUMEHUTD JUI JAHHOTO SKCIIEpUMEHTa (OTBET
MPUMEHUTBH Il TAHHOT'O SKCIIEPUMEHTA (OTBET HOsICHUTE)?

MosICHUTE)?
M.9.«Coynapenne mapos» - B3 M.9.«Coynapenue mapos» - B4

1. Uro Takoe abCONIOTHO ypyroe coynapenue? 1. Yro Takoe abCONMOTHO HEYTIPYTO€E coyaapeHue?
[IpuBenute npumep. [IpuBenute npumep.

2. Kakue BeMUMHBI U B KaKOU 2. TlosicauTe, Kak ONMpeaeIuTh CIy4YaiHyI0
MoCIe0BaTENbHOCTH OyeTe U3MEPSTH B MOTPEIIHOCTh U3MEPEHNUS B SKCIIEPUMEHTE.
AKCIIEPUMEHTE?

M.9.«Coynapenue mapoB» - BS M.9.«Coynapenue mapoB» - B6

1. Uto Takoe KOHCEpBAaTUBHAs cUCTEMA? 1. Urto Takoe 3aMKHyTas cuctema

[IpuBenure npumep. MaTepuanbHbIX Touek? IlpuBenure npumep.

2. IlosicHUTE, KaK ONpENEIUTh 2. Kakue Benuunnsl Bol Oynere usmepsTs B

CUCTCMATUYCCKYTIO ITOTPCIIHOCTE U3MCPCHUS B
OKCIICPUMCHTC.

9KCIIEPUMEHTE HANPSIMYIO (IpsiMOoe U3MepeHue)?
B kakoii mocie10BaTeIbHOCTH M KaK OLIEHUTE HX
MOTPEIIHOCTb?
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Tabmuna 1.3 — Kpurepun OIEHKU BBIIOJHEHUS U 3alUTHI JAOOPATOPHBIX PadOT A BCEX MOJyJien
(lazee He MPUBOJIUTCSI)

. . . Makcumaib-
OuneHnBaeMblii KOMIIOHEHT 3HAHU U YMeHHUId .
HBIH 0aJL1

CTyAeHT mpeabsBIIICT MPENOJaBATEI0 OITOTOBKY K JIaDopaTOpHOU padoTe, MIadioH

i otdeta (00s3aTeNbHO), TOIyYaeT JOMyCK K paboTe, JEeMOHCTPUPYS MOHUMaHUE U

3HAHUC — 4YTO U3MEPACT, KakK HGO6XOI[I/IMO OpraHru30BaTb OKCIICPUMCHT, KakK

HEOOXO0JIMMO OIIEHUTh MOTPEUTHOCTh B TAHHOM YKCIIEPUMEHTE.

CTyneHTBl TPOBOAAT 3KCIEPHUMEHT, paclpeleiuB OOS3aHHOCTH B MAJIOW TpyIIIe. 2 pajia

[TpoBoasT npsiMble U3MEPEHUst U 00padaTHIBAIOT UX PE3YJIbTATHI.

CryzieHTBI OIPENENsAIoT pe3ysIbTaT KOCBEHHOTO U3MEPEHHUS.
OneHuBaOT TOYHOCTh PE3YJIbTATOB U3MEPEHUH (pPAaCCUUTHIBAIOT IOIPELIHOCTH).

CryneHT (Kaxaplid) TOTOBUT OTYET IO JIabOpaTopHOW paboTe, 3aluChiBaeT BHIBOJ,
npoBepseT 0ohopMIICHHE OTYETa U CIAeT €r0 Ha MIPOBEPKY.

CTyzeHT 3alMInaeT OT4eT 1Mo JJabopaTopHOU paboTe (cm. sonpocwt 01 3awumol: 1-u
80NpoC — NO meopuu IKCNepUMeHma, 2-ti GONPOC — NO NPAKMUYECKOU 4Yacmu 2 6ay1a
9KCNEePUMEHMA, NO MemoouKe U pe3yibmamam KCNepumenma, no Memoouke
OYEHUBAHUSL NO2PEULHOCMEL).

Bcero 4 0a11a

Ta6mmma 1.4 — Kputepun onieHKu chOpMHUPOBAHHOCTH KOMITETCHIIMI MPY M3YYEHUH MOAYJs «MeXaHuKay

Kon n HauMeHOBaH#HE Kputepuu onienuBanusi chopMupOBaHHOCTH KOMIIETCHIIUN
WHIUKATOPa JOCTHKEHUS (4acT KOMITETCHIIHH )
KOMITCTCHIINH (Y4acTH COOTBETCTBYET OIICHKE «3aUTCHO»
KOMITCTCHIIHH ) 50-100% oT MakcHMMaJIbHOTO Oasia
N/-1onk-1 Ucnone3yer JleMOHCTpHpYy€ET 3HaHHE 3aKOHOB MEXAaHUKH (3aMUChIBAET (POPMYJIbI
OCHOBHBIC 3aKOHBI 3aKOHOB, MOSACHSAET UX (PU3MUECKUI CMBICT U BEIMYUHBI, BXOSAIINE B

3aKOHBI), OSICHSIET, K KAKUM SIBJICHUSM OTHOCSTCSI 3aKOHBI MEXaHUKH,
CHOCO0EH OOBSCHATH CYLTHOCTD SABJICHUH. J[eMOHCTpUpPYET yMEeHHE
MIPUMEHSTh OCHOBHBIE 3aKOHBI MEXaHUKH K PELICHUIO CTAHJAPTHBIX 33]a4
Ha MOCTyNaTelbHOE U BpalllaTeIbHOE JBM)KEHUE TBEPJIOTO TeJa: BEPHO

€CTECTBEHHOHAYYHBIX
JUCLMIUIMH IS PELLICHUS
CTaHJIapTHBIX 3a]1a4

B COOTBCTCTBUH 3amKMChIBacT (HOPMYIIbI 3aKOHOB MEXAHUKH B PEIICHHUH 3a/1a4H, CITIOCOOCH
C HalpaBJICHHOCTBIO MOSICHUTD 3aKOHBI, CPOPMYTUPOBATh METOJ PEIICHUS 33/1a4H, TOSICHUTD,
npodecCHOHATEHON KaK MPUMEHSIOTCS 3aKOHBI K PEIICHUIO CTAaHIAPTHBIX 3a4a4 MEXaHUKU,
JeSTeIbHOCTH HCIIO/IB3YET 3aKOHBI UL PEIICHUS CTaHAAaPTHBIX 3a1a4 MEXaHUKH
(em.1.2.2 ®OC)

MonyJb 2. DiIeKTPOAMHAMHKA

KonokBuyM «J1eKTPOAMHAMU KA
Bonpocul konnoxeuyma (3aeepuiums ¢pasy, packpvlms onpeoeieHuss NOHAMUS, 8eIUUUHDL, 00BACHUMD
CYUWHOCIb 3aKOHO8 U ONUCAMb «MEXAHUIM» NPOMEKAHUS A6NEHULL):

1. DaexTpuyeckuii 3apsija. DNCKTPUYECKUN 3apsig — OTO... ODIEKTpUUYECKHi 3apsn (onpedenenue
genuyunsl). JIMCKPETHOCTD SIEKTPUUYECKOTO 3apsina (3apsao aob6o2o mena KpameH 3apady 21eKmpoHd,
¢opmyna). Kak B3auMOJEHCTBYIOT 3apsinabl (08a euda e3aumooeticmeus)? TodeuHbld 3apsia — 3TO...
Pacnpenenennbiii 3apsin — 9310 ... JlMHelHas, TOBEpPXHOCTHas, OO0bEMHas IUIOTHOCTb 3apsJiOB
(onpedenenus eenuuun). 3aKOH COXpPAHEHUS AICKTPUIECKOTO 3apsna (gpopmyra, puzuueckuii cmulca u
Gopmynuposxa).

2. DJeKTpUYeckoe IoJie TOYe4YHOro 3apsiia B BakyyMme. Onekrpuueckoe mone (DII) — ato...
DIIEKTPOCTATUYECKOE TOJI€ — ATO AIIEKTPUUECKOE MOJIE€ HEMOJBIXKHBIX 3apsioB. HampsokeHHOCTh U
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noteniman I (onpeodenenue senuuun). Cunossie tuHUN D11 — 3T0... DKBUNIOTEHIIMATBHBIC TUHUN D11
— 9T0... Kakoii Bua UMEIOT CUJIOBBIE TUHUH TOJIS TOUEYHOTO 3apsiaa, HUTH, INIACTHUHBI, KOHIeHcaTopa?
Ha 3apsmax kakoro 3Haka MOTYT HauMHATHCS M 3aKaHYMBATHCS CHJIOBBIC NUHHMM Toisi? Kakoil Buj
UMEIOT SKBUMOTCHIMAIbHBIC JIMHUU TOJSI TOUuedHOro 3apsaa? UTo Hajgo caenaTh C 3apsaoM, YTOOBI
YBEIIMYNUTH HANPSDKEHHOCTH €r0 TOJsl B ucciieayemMoi Touke? Eciu 3aps yBenn4yuTh B JBa pas3a, Kak
U3MEHHUTCS HANpPSHKEHHOCTb €ro moiisd B ucciexyemod Touke? Cuia, NEHCTBYIOIIAas Ha TOYEYHBIN
3apsi1, moMenleHHbI B Touky DIl paBHa ... (hopmyna nonyuaemcs uz onpeoenenus Hanpa#ceHHOCmu,
Kakue eludUHbl 6X005IM 8 Hee, 0 uem oHa 2oeopum). IIpu yBenu4eHnr MpoOHOro TOYEHHOTO 3apsiia,
KaKk M3MEHATCS CHJa TOJII W HANpsHKEHHOCTh TOJS B TOYKE, KyJa IOMEMAIOT 3TOT 3apsa?
[ToreHumanpHast SHEPrusi TOUEYHOTO 3apsiia, momemieHHoro B Touky OII, paBua ... (popmyna
MIOJTYYaeTCsl U3 OTPEIeNICHHUs MMOTEHIAIA, KaKhe BETMYMHBI BXOAAT B HEE, O 4eM OHa ToBopHT). Cuia
B3aUMoOJIelicTBUA  TouyeuHbIX 3apanoB (3akoH Kynona) (gopmyna, usuueckuii cmvicn u
@opmynuposxa). HanpsHkeHHOCTh W TIOTEHIMAN TOJII TOYEYHOTO 3apsina (gopmyasl 011 pacuema
Xapaxkmepucmux OaHHO20 3IeKMpu4ecko20 nos 6 mouke). HampspkeHue B 3J€KTPOCTATHUECKOM T0JIe
(onpeoenenue genuuumnst). Pabota cui, nedcTByromux Ha 3apsan, nomenieHHbld B DI (onpedenenue
eenuyunst). CBA3b MEXIY NMOTEHLUMAIOM M HanpsbkeHHocThio Ol (popmyna u noscnenus: npoexyus
BEKMOpA HANPAINCEHHOCMU HA J11000e HANpaeieHue pasHo YOoliu NOMeHYuala 8001b M0o20
Hanpaeienus, 8 GeKMOPHOM 6ude C85A3b Gulpaxcaemcs ¢ nomouppio cpaouenma). Kak HampaBieH
rPaIMCHT MOTEHIIMANIA U KaK HaMpaBJIeH BEKTOP HAMPSHKEHHOCTU? (600.1b 0OHOU JUHUU, HO 8 PA3Hble
CMOpOHbL, NnoueMy — Kak MeHsemcs nomenyuan) JIBa rpaduka: 3aBUCUMOCTH HAIPSHKEHHOCTH U
MOTEHIMAJIa MO TOYEYHOTO 3apsa OT paJHalIbHON KoopauHathl. lloTeHmmanpHOE Toje — 3TO...
DNEKTPOCTaTUYECKOE TMOJIE — MOTEHIMAIBHOE, TIOTOMY 4TO ... (paboma KyJIOHOBCKUX CUN NOJIL NO
nepemeujenuio deKmpuiecKo20 3apsaoa 600.1b 000U 3aMKHYMOU MPAeKMOPUY paeHa HYIO, CUTOBbLE
JUHUU  DTIeKMPOCMAMUYecKo20 NoJil MO2YM HAYUHAMbCA U 3aKaHuusamscsi Ha 3apsadax). IloTok
BEKTOpa HANpPSHKEHHOCTH AIIEKTPHUYECKOTO OIS (onpedenenue seauyunst). Teopema ['aycca B Bakyyme
(popmyna, pusuueckuii cmoicn u gopmynuposka). Y cioBue NOTEHIMAIBHOCTH 3JIEKTPUUECKOTO TOJIS
(TeopeMa O MHPKYJISIIHUHU JUISL DJICKTPOCTATHUECKOTO Tons) (¢opmyna, ¢usuveckuii cmvici u
Gdopmynuposxa).

. DJeKTpuYecKoe TIOoJIe HECKOJNBKHUX 3apagoB B Bakyyme. IlpuHuun cynepnosunuu (gopmyna,
Qusuueckuti cmvicn u opmyauposka). Ocobdass MOJEHb 3apsIOB: ANCKTPUICCKUN JMMOIL — ITO...
Kaxoif Bua UIMEIOT CHIIOBBIC JIMHUU 1101 aumoisa? [IpuMepsl MpUMEeHEHHs TIPUHITUIIA CYTIEPIIO3UITIH K
pacuety DI1, co3ganHoro: 1) AByMs WK TpeMs 3apsiiamMu, 2) IByMs TUTACTHHAMM.

. DJIeKTpUYecKoe noJje B BelecTBe. DIeKTpocTaTnieckas HHAYKIu (npoBoanuk B OI1). CBoboaHbIe
3apsAbl — 3TO 3apsiibl MPOBOJHMKA, KOTOpPbIE CHOCOOHBI CBOOOJHO MepeMeniaThcsl MO BCEMY €ro
00beMy. UTO IPOUCXOINT € AIIEKTPUUECKUMH 3apsAAaMU B IPOBOIHUKE U C POBOJAHUKOM B IIEJIOM IIPH
HaBEJCHUM Ha HETrO 3JIEKTPUUECKOro Mojsi? DeKTpocTaTuyeckas HHIyKIus — 3T0... KakoBo ycioBue
BO3HUKHOBEHHUS AJIEKTPOCTATUYECKOH MHAYKIMH? UYTO MPOUCXOIUT C HANPSHKEHHOCTBIO H
MOTEHLMAJIOM TIOJIE BHYTPM U BHE 3apshkeHHoro mnpoBojnHuka? JIBa rpaduka: 3aBHCHUMOCTH
HANPSDKEHHOCTH M MTOTEHIIMANA OIS 3apsSKEHHON cephbl OT paJuaibHOW KOOPAUHATHI (BHYTPU U BHE
ee). llorenmman mpoBomHMKa — 9T0... KoHmeHcatop — 3TO.. DJIEKTPOEMKOCTh YEIMHEHHOTO
NPOBOJHMKA M JJIGKTPOEMKOCTh KOHJIEHCAaTopa (onpedenenus 6eluduH, OmM Ye20 3A8UCUM
anekmpoemkocmy). KakoBbl CBOWCTBA COEAUHEHUN KOHACHCATOPOB? (ceolicmea napaniieibHoco u
noC1e008amebH020 COeOUHEHULI KOHOCHCAMOPO8, KAK ONpedeiums 00wy 31eKmpoemMKOCmy, 3apsobl
U HanpajiceHusi KOHOeHCamopos 8 dmux coeouHenusx). UYTo MOXKHO clienatb C JBYyMsl OJMHAKOBBIMU
KOHJIEHCATOpaMH, 4YTOOBI «CO37aTb» MEHBIIYI0, YeM Y OJHOrO, 3JIEKTPOEMKOCTh Ha YYacTKe
anekTpudeckoil memu? UTo MOXHO caenaTh C JABYMS OJMHAKOBBIMHU KOHAEHCATOPaMH, 4YTOOBI
«co37aTh» OOJIBIIYIO, YEM y OJHOTO, 3JIEKTPOEMKOCTh Ha YYacTKE SJICKTPHUUECKOW Lenu? DHeprus
JIEKTPUYECKOTO TMOJS YEIUHEHHOIO IMPOBOAHHKA M DHEPIHsl 3JEKTPUUECKOTro MOJs KOHAEHCaTopa
(popmynvl Ons pacuema, Kaxue 8eUUUHBL BXOOSM).

. DJaexTpuyeckoe mnoje B BemiectBe. [lomspusamms nudnextpuka (audnektpuk B OII). CsizaHHbIE
3apsibl — 3TO 3apsibl IUAIIEKTPHUKA, KOTOPHIE HE CIIOCOOHBI CBOOOIHO MEPEMEIIAThCsl O BCEMY €ro
o0bemMy. UTO mHpOMCXOAUT C MOJEKyJaMu (MOJSPHBIMA M HEMOJSPHBIMU) B AMDJIEKTPHUKE IPHU
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HaBEJICHUH Ha HUX 3JEKTPUIECKOTO MOIst? UTO MPOUCXOIUT C TUDIIEKTPUKOM B IIEJIOM TPU HABEIICHUH
Ha Hero snekTpuueckoro nons? [Nonspuzamus qusnekTpuka — 310... KakoBo ycioBre BO3SHUKHOBEHHS
NoJsIpU3auy JudJekTpuka? JudnekTpudeckas TPOHUIIAEMOCTh BEIIECTBA (onpedeneHue Genuyunsl).
DNEKTPUUECKUN JUIONb — MOJETh CBSI3aHHBIX 3aps/IOB, 3TO JABa ANEKTPUUYECKUX 3apsifa, CBI3aHHbBIC
MEXy cO0Oi, IPX ITOM OHHU OJMHAKOBBIE IO MOJIYJIIO, HO Pa3HbIe 0 3HAKY (OJWH — MOJIOKUTEIHHBIH,
BTOPOH — OTpULATENbHBINH). ONEKTPUYECKHH TUMONbHBIM MOMEHT (onpedenenue Genuyumbl),
NOJISIPU30BAaHHOCTD, JJICKTPUUECKOE CMEIIeHHE (onpedenenus 6eiuyur). YpaBHEHUE CBSI3U MEXKITY
BEKTOPOM DJIEKTPUYECKOTO CMEIIEHUS M HAMpPsHKEHHOCTBIO JJIEKTpUuueckoro mons (gopmyna,
Quzuueckuti cmuicn u gopmyauposka). JIpa rpaduka: 3aBUCUMOCTH HANPSHKEHHOCTH W TOTEHIIMAJA
MoJisi KOHAEGHCATOpa OT MOMEePEeYHONM KOOPAMHATHI MEXIY IJIACTHHAMU KOHAEHCATOpa B OTCYTCTBUU
IdNekTpuka.  JBa rpadwmka: 3aBUCMMOCTH HANpsDKEHHOCTH W 3JEKTPUYECKOTO CMEIIEHHs OIS
KOHJEHCATOpa OT MOMEPEYHOM KOOPIWHATHI MPH HATWYHH JIBYX IUAJIEKTPUKOB. UTO MPOUCXOAUT C
HANpPSHKEHHOCTHIO M AJIEKTPHUYECKUM CMEIIEHUEM TOJS B AMAJICKTPUKE MO CPABHEHHUIO C BAKyyMOM:
YMEHBINAIOTCS, YBEIUYUBAIOTCS, HE U3MEHSIOTCS OHHU, €CITU 3aMEHHTh BaKyyM Ha AMAJIEKTpUK? UTo
MOXHO CHeNaTh C KOHACHCATOPOM, YTOOBI YBEJIMYHUTH HANPSHKCHHOCTH IMOJISI MEXIY IUIACTHHAMH
KOHJeHcaTopa (noscuume c¢ nomowwto opmynel)? UTo MOXKHO clenaTh ¢ KOHAEHCATOPOM, YTOOBI
YMEHBIINTh HANPSHKCHHOCTh TOJNS MEXIYy IUIACTHHAMHU KOHJEHcaTopa (noschume ¢ NOMOWbIO
@opmyner)? DnekrpocTaTUyeckuil 3akoH [aycca B nusnektpuke (gopmyna, guzuyeckuti cmvici u
Gdopmynuposxa).

. DJIeKTpUYeCKHil TOK. ODJEKTpUUECKUH TOK — 3TO0...  (OsudiceHue 3apsa0o8 noo oelicmeuem
anexmpuyeckozo nois). IIocTOSHHBIN TOK — 3T0... KakoBO yClIOBHE CyIIECTBOBAHHS JJIEKTPUIECKOTO
Toka? Cwila U MIOTHOCTh TOKa (onpedenenus enuuur). CTOPOHHUE CUIIBI — 3TO ... CONpOTHBIIEHUE
NPOBOJHUKA (onpedenenue GenuduHbl, OM Ye20 3AGUCUN CONPOMuUGIeHUe NPOBOOHUKA), YIEIbHOE
COMPOTUBIICHUE W YJellbHas MPOBOIUMOCTh NpoBoaHuka (oB-H). Hampspokenue, DJIC, pasHOCTH
MOTCHIIMAJIOB B MPOBOAHUKE (onpedenenus eeauyur). CBOWCTBA COCIUHEHUW COMPOTHBICHUI
(céoticmea napannenbHo2o0 U NOCIEO08AMENbHO20 COCOUHEHUL CONPOMUBIEHUL, MO eCcmb, KAKOBbl
obwee conpomusienue, MOKU U HANPANCEHUS CONPOMUBTEHUL 8 IMUX coeouHeHusx). UTo MOKHO
cAenaTh C JIBYMS OJMHAKOBBIMHU CONPOTHUBIICHUSMHU, YTOOBI «CO3JaTh» MEHbIIEE, YeM Y OIHOrO,
COIIPOTHBIIEHUE HA YYacCTKE AJIEKTPUUYECKOW LenH (noscHume c¢ nomowwro ¢opmyasi)? YTo MOXKHO
cAenaTh C JByMs OJMHAKOBBIMU COINPOTUBJICHHUSIMH, YTOOBI «CO3/1aTh» OOJbllee, YeM Yy OJHOIO,
COMPOTHBIICHUE HA yYaCTKE dJEKTpHUECKol 1enu (moscHute ¢ popmynoit)? 3akon Oma (3akoH Oma
JUIsl HEOJJHOPOJIHOTO ydacTKa Ienu, 3akoH OMa JUisi OJHOPOAHOTO ydacTka Iemnu, 3akoH Oma amns
3aMKHYTOM 1enu, 3akoH Owma B nuddepenimanbaoit dopme) (popmynvl, puzuueckuii cmwvicn u
Gopmynupoexu). JIBa rpaduka: 3aBUCUMOCTH CHJIBI TOKa OT HANpsDKEHHUS M IUIOTHOCTU TOKa OT
HanpsHKeHHOCTH. UTO MOXHO caenarb, 4TOObl YBEIMYUTHh CUIy Toka B mpoBoaHuke? IIpaBuia
Kupxroda (¢popmyner u popmynuposku). Pabora u MOUTHOCTh TOKa (onpedenenus eeauyur). 3aKOH
Jxoyns-Jlenna (¢popmyna, gusuueckuii cmoicn u ¢popmynuposka). I'paduk 3aBUCUMOCTH MOITHOCTH
TOKa OT CONPOTHUBIICHUS HAarpy3Ku. 3aKOH COXPAaHEHHUs SHEPruu B AJIEKTpUUecKoi uenu (gopmyna,
@uzuueckuti cMulcll U HOPpMYIUPOBKA).

. CBOiCTBa DJIGKTPHUYECKOTO TMOJS B 3aKOHaX W YPaBHEHHMSIX CBsI3W Teopuu Tons (0000IeHue):
1) TloToxk HampsKEHHOCTH SJEKTPUYECKOro moist (onpedenenue eenuyunwvl). Teopema Iaycca ains
3JICKTPUYECKOTO TIOJISI B BaKyymMe M B BemiecTBe (dhopmyna, Gu3HUecKHil CMBICT U (HOPMYIUPOBKA).
2) Teopema O IMPKYJIALMKM BEKTOpa HAMPSHKEHHOCTH AJIEKTPOCTaTUYECKoro moist (gopmyna,
Gusuueckuti cmvicn u gopmyaruposka). 3)3akon Oma B muddepennmansaoit Gopme (popmyaa,
Qusuueckuti cmovicn u  Gopmyauposxa). 4) YpaBHEHHE CBS3M JJIEKTPUYECKOTO CMEIICHUS |
HAIPSKEHHOCTH JIEKTPUUYECKOTO MO (hpopmyna, huzuueckuti cMulcl U hOPMYAUPOBKA).

. MaruutHoe moJie MpoBOJHMKA ¢ TOKOM B Bakyyme. MaruutHoe none (MII) — 3to... MaruutHas
uHAyKusa (onpeodenenue eenuuunst). IlpaBuno OypaBumka. CumoBbie muaun MIIT — 310... Buxpesoe
H0JIE — 9MO Noje, CULo8ble TUHUU KOMOPO2O 3AMKHYMbl, paboma 60016 CUNOBLIX TUHUL PABHA HYIIO
(cpasnume ¢ nomenyuanvHolM noiem). MarHuTHOE MOJ€ — BUXPEBOE, MOTOMY 4YTO ... (0 cunosvix
JUHUAX MacHumuoeo noas). 3akoH buo-CaBapa-Jlamuaca B oOmiem Buie U ero Buja Juist pacuera MII
MPOBOJTHUKOB C TOKOM TIPOCTON TreomeTpuueckoi ¢dopmbl (popmyna, @usuveckuti cMulcl U
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10.

11.

Gopmynuposka). I'padmk 3aBUCUMOCTH HANIPSHKEHHOCTH MarHUTHOTO TIOJISI OECKOHEYHOTO TIPOBOTHUKA
C TOKOM OT paauaibHOW KoopAWHATHL. Kak BBITISAST CUJIOBBIE JIMHUM MAarHUTHOTO TOJIS OJHOTO
OeckoHeyHOro mnpoBogHuKa ¢ TokoMm? [leiictBue MII Ha 3apsikeHHyro uactuly, cuia Jlopenna
(popmyna, guszuueckuii cmvicn u popmynuposka). Uto mpoucxoaur ¢ 3apsixeHHor yactuuei B MII (no
KAKOU Mpaekmopuu 08UNCEMCsL 4acmuyd, 4mo npoucxooum c ee Kunemuyeckoul snepeuti)? Jlefictpue
MII Ha TpPOBOAHMK C TOKOM, 3aKOH Awmriepa (gopmyna, uzuueckuil cmviCi U GOpMYIUPOBKA).
[IpaBumno neBoii pyku. YTO MPOUCXOIUT C IPOBOJIHUKOM C TOKOM B MAarHUTHOM IIOJIE (KAK Oeticmeyem
cuna, kax ox osudicemcs)? Kak B3auMoJIeHCTBYIOT MIPOBOAHHUKHU C TOKAMHU (KAK Oelicmeyiom CUlvl, KaxK
O0BUNCYMCSL NPOBOOHUKU C OOUHAKOBHIM U PA3HBIM HanpaesieHusmu moxkog)? Ocobast MOJENb TOKA TIPH
UCCJICTIOBAaHUHM MArHUTHBIX SIBJICHUI: KPYTOBOH TOK — 3TO 3AMKHYMblU HPOBOOHUK C MOKOM, €20
nogedenue yacmo uccieoyrom ¢ MII. Pamxa ¢ moxom — amo npumep kpyeoeozo moka. Jleiicteue MII
Ha paMKy ¢ TOKOM. YTO MPOUCXOIUT C paMKOM C TOKOM B MarHUTHOM TIOJI€ (KaK Oelcmayom Cuibl, KaK
OHa O0sudicemcsl, kak opuenmupyemcs 6 MII)? MarHuTHblii MOMEHT (onpedenenue eeauyurvl). YTo
MPOUCXOAUT C MAarHUTHBIM MOMEHTOM KpPYTOBOTO TOKa B MarHMUTHOM mone? Pabora cunm MII mo
MepeMENICHUIO TTPOBOIHUKA U PAMKH C TOKOM (¢hopmyast 015 pacuema, Kakue 8eiuyuHvl 6X005m).

. MarautHoe I0Jie HECKOJBbKHUX MMPOBOAHUKOB C TOKOM WM IMPOTAXKCHHOI'O IPOBOAHHKA C TOKOM B

BakyyMme. [lpuniun cynepnosutuu (popmyra, ¢usuveckuii cmvicn u  gopmynuposka). Ilpumep
NPUMEHEHUs TMpPHUHIMIA Cynepno3unuu Kk pacuery MII, co3ganHOro ABYyMsi OECKOHEYHBIMHU
MPOBOJHUKAMH C TOKOM. [IpuMep mpHMEHEHHUs MPUHIMIA CYNeprno3uinnun K pacdery MII u30rHYTBIX
MIPOBOJHUKOB C TOKOM.

MaruuTtHoe noJsie B BemecrBe. Ocobas MoJielIb TOKa TIPHU MCCICAOBAHUN MAarHUTHBIX SIBJICHHIA:
KPYTOBOM TOK — 3TO ... Monexynsipusie moKu — 5mo npumep Kpy206ulx moxkos. Maznemux — gewyecmao,
cnocobHoe peazuposamsv na MII1. lnamaraetusm — 37o0... [lapamaraetusm — 370... eppomarueTuzm —
9T0... Yto mpoucxoaut ¢ MII B tnamarseTvkax, napamMarHeTHuKax, eppoMarHeTUKax Ipyu HaBeICHUU
Ha HUX BHEUTHETO MAarHUTHOTO MOJIsi? MarHuTHAs MPOHUIIAEMOCTh BEIIECTBA (onpedeienue GeIuyuHbl).
Tpu rpaduka: 3aBUCUMOCTH MarHUTHON WHAYKIIMM MAarHETUKOB OT MAarHUTHOW MHIYKLWU BHEITHETO
MII. HamaruuueHHocth, HampspkeHHOCTh MarHUTHOTO ToJisA (onpedenenusi eeauyur). Y paBHEHUE
CBSA3M MEXJy HWHAYKIMEH MarHuTHOTO TOJS W HaNpsHKEHHOCThIO MarHUTHOro moist (gopmyna,
@uszuueckuti cMulcll U HOpMYIUPOBKA).

CBoiicTBa MarHUTHOTO TOJISl B 3aKOHAX U YPABHEHUSIX CBS3H TCOPUH T0JI (0000IICHHE):

1) MarautHBI#i OTOK (onpedenenue senununsl). Teopema ["aycca st MArHUTHOTO TIOJISL B BaKyyMe H B
BemecTse (opmyna, uzuueckuti cmovicn u gopmyauposka). 2) Teopema 0 HUPKYJIAIUH BEKTOPA
HANPSDKEHHOCTH MAarHUTHOTO TOJS (hopmyna, huzuyeckuii cmoici u hoOpMyauposKa).

3) VYpaBHeHHE CBSI3M MarHUTHOM HMHAYKUWHW M HANPSOHKEHHOCTH MAarHUTHOTO monsa (¢opmyna,

Quszuueckuti cMulcll U HOPpMYIUPOBKA).
12. SIBjieHue IEKTPOMATHUTHONM MHAYKIMH. SIBICHUE AJIEKTPOMArHUTHOW HHAYKIHUH — 3TO. .. UTO

13.

IPOMCXOIUT B IPOBOJHUKE NMpH u3MeneHnn MII, HaBegeHHOro Ha Hero? 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIUU B TpakToBKe Dapanes (3akon Dapanes (popmyna, guzuneckuii cmulci u popmyauposka)).
[IpaBuno Jlenna. YTo mpoucXoauT NpH U3MEHEHHUH MAarHUTHOTO TIOJISI B BaKyyMe, Bo3yxe? 3aKkoH
®dapanest B TpakToBKe MakcBesa (ghopmyna, gpusuueckuti cmvic u popmyauposxa). YTo mpoucxoaut
B KaTyIlIKe MHIyKTUBHOCTH IIpu u3meHeHnu MII, HaBeneHHoro Ha Hee? IloTokocuenienue
(onpeoenenue eenuuunst). 3akon dapasnes A1 SASKTPOMArHUTHOW HHIYKIIUK B KaTyike (popmyna).
Kaxk moxHo co3nats (naaynupoBats) 3/1C B mpoBoanuke? Omeem: cywecmayem mpu cnocooa
unoyyuposanus I/C: 1) unoyyuposanue 3/C 6 3aMKHYMOM NPOBOOHUKE NPU USMEHEHUU HANPAGNEHUS.
BEKMOPA MACHUMHOU UHOYKYUU (2eHepamop nepemenno2o moka, ¢popmyna ons 3/C), epaguk
3asucumocmu 30c om epemeHu; 2) UHOYYUPOBaHue 3.0.c. 8 OMpe3Kax NPoBOOHUKOS, OB8UNCYUUXCS &
MazHumHuom noie (pucynox, gpopmyaa onsi /C); 3) unoyyuposanue 3/]C 6 3aMKHYMOM NPOBOOHUKE
npu HagedeHuu nepemenrnoz2o MII (usmenenuu macHumHoU UHOYKyuy). DNEKTPUIECKOE TOJIE -
MOTEHI[UAIBHOE, €CIH ... (IpUMep). DIEKTPUUYECKOE M0JIe — BUXPEBOE, €CIH ... (IpUMep).

sSIBjieHre caMOMHAYKIMH. SIBJIeHHEe CaMOMHAYKIUHU — 3TO... YTO MPOUCXOAUT B 3aMKHYTOM Lienn
MOCTOSIHHOTO TOKA MPU 3aMbIKaHUU Kitoua? MHAYKTUBHOCTH KOHTYpa M KaTyIIKU C TOKOM (0B-H).

14



3akon Dapajes 111 CaMOUHIYKIUH (hopmyna, husuveckuii cmvici u hopmyauposrka). JHEPTUst
MarHUTHOTO TOJs (hopmyna onsa pacuema, Kakue eruyunbl 8 Hee 6X005m).

CBoiicTBa 3JIEKTPOMAarHUTHOTO TIOJIA B 3aKOHAX M YPABHEHHSX CBSI3U TEOPHUH MOJisi (0000IIeHHE):
Cucrtema ypaBHeHuil MakcBemia (B MHTErpanbHOU (opMe) (3mo 3aKOHbL NeKMPOMASHUMHO20 NOJIA
0711 8Cex Cayuaes e2o Cyuwecmeosanus, opmynvl, usuneckuil cmoici). Tok cmewenus —nepemenHoe
IleKmpuyeckoe nofe, BO3HUKalowee 6 moll obracmu npocmpancmea, 2oe usmeHnsemcs MII
(nepemennoe MII).

14.

Tabauna 1.5 — Kpurepun onieHKH KOJUIOKBUYMa «DJIEKTPOIMHAMUKA

MaxkcuManbHbIN 0aJll
I OLICHUBAEMOT'O
KOMIIOHEHTA

OneHuBaemMblii KOMIOHEHT 3HaHUN U YMEHUHN

CTyneHT JeMOHCTPUPYET 3HAHUE MO/IEJIEN AIEKTPUYECTBA U MarHeTU3Ma,
NOHUMaHMe OTINYui puznueckoit npupoasl noneit (3apsa, 11 u MIT u ux 1
CBOICTBa, TUNOJb, KPYTOBOM TOK U T.I1.)

CrTyzaeHT JEMOHCTPUPYET 3HAHUE SIBJICHUI 2JIEKTPUUECTBA U MATHETU3MA,
MOHMMAaHNE OTINYMN (pU3HUecKON NpUposl MoJiel (cBoiicTBa 3apsaaos, Ol u 1
MII, nunosis, KpyroBoro Toka, SIBJI€HUE 3JEKTPOMArHUTHOW MHAYKIUH U T.I1.)

CTyAeHT JeMOHCTPUPYET 3HAHUS BEJTMUNH, XapaKTePU3YIOIIUX CBOWCTBA U
NIOBEJICHUE MOJIENIEH, a TAK)KE BXOASAIIMX B 3aKOHBI (8equyuUHa Xapakmepusyem).

CTyAeHT JeMOHCTPUPYET 3HAHUS BEJIMYNH, XapaKTePU3YIOIIUX CBOWCTBA U
NIOBEJICHUE MOJIENIEH, a TAK)XKE BXOAAIIUX B 3aKOHBI (8eIUYUHA YUCTEHHO PABHA).

CTyleHT IeMOHCTPUPYET 3HAHHS BEJIMUNH, XapaKTEePU3YIOIINX CBOMCTBA U
NOBEJICHUE MOJIEIIEH, a TaKKe BXOASAIINX B 3aKOHBI (68e1UUUHA — 6EKMOPHAS U 1
umMeem ciedyroujee HanpasieHue).

CTyneHT JeMOHCTPUPYET YMEHUS OOBACHATh (PU3HMUECKUI CMBICT OCHOBHBIX
3aKOHOB WJIM IPEACTaBIIATh UX B rpaduueckoM Buae (TeopeMa ['aycca, 3akoH
Owma, npaBuia Kupxroda, 3axon @apazes u 1p.), Ha OCHOBE KOTOPBIX MOTYT
OBbITh pelIEHbl CTAHIAPTHBIC 3a1a4H.

CryzaeHT JeMOHCTpUPYET yMEHUsI POpMYIHpOBaTh 3aK0HEI (Teopema ["aycca,
3akoH Oma, npaBuna Kupxroda, 3akon dapajes), Ha OCHOBE KOTOPBIX MOTYT 1
OBITH PCIICHLI CTAHAAPTHBLIC 3aJa4H.

CTyAeHT JeMOHCTPUPYET 3HAHUS MaTeMaTHIeCKuX (OpMyIl 3aKOHOB (Teopema
l"aycca, 3akon Oma, pasmiia Kupxroda, 3axon @apajes), Ha OCHOBE KOTOPBIX 1
MOTYT OBITh PEIICHbI CTAHIAPTHBIC 3a/1a4H.

MakcumanbHBIM 0aJul 3a KOJUTOKBUYM 8

BonpochI 1151 3alIMTHI 0TYETOB 10 J1a00PaTOPHBIM PaGoTaM MO0 MOAYJII0 «DJIEKTPOIUHAMUKA

Bonpocvl ons 3awumer  omuemos 1ab60pamopHulx pabom no MOOY0  «INeKMpOOUHAMUKA»
(1 bann 3a noanvlil omeem HA KaMCOblll BONPOC, MAKCUMYM — 2 OANIa 3a YCMHYIO UIU NUCbMEHHYIO
3auumy omuema)

B-1 9.2.«Onpenenenune IC meTogom B-2 9.2.«Onpenesenue IJAC meTrogom
KOMIIEHCAIHI» KOMIIEHCALM I
1. [aiiTe onpeneneHue 3JIeKTPUIECKOTo . HailiTe onpeneneHue HanpsHKEHUS HA YYacTKe

COIIPOTUBJICHMUS.

2.

Hapucyiite 351eKTpUYECKyI0 CXEMY
9KCIIEPUMEHTA U BBIBEAUTE PACUETHYIO
dbopmyny ms /1C B Bamem skcniepuMeHte.
B uem cyTh KOMIEHCAIIMOHHOTO CcIIOCO0a
onpenenenust JJC?

anexktpuueckor nenu u I/C. Uto Takoe
BHYTpeHHee conporusienue J/C?

. Hapucyiite a51eKTprdecKyro cxemy

9KCIIEPUMEHTA U BBIBEIUTE PACUCTHYIO
dopmyny nis 3JIC B Bamem skcriepuMeHTe.
B yem cyTh KOMIIEHCALIMOHHOTO criocoda
onpenenenust DJ1C?
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B-3 9.2.«Onpeaenenue IJIC metoaom
KOMIIEHCAIHI

B-4 9.2.«Onpenenenune IJIC metoaom
KOMIIEHCAIIHI

1. [aiite onpenenenue cuibl Toka. Hapucyiite
CXEMaTHUYECKOE N300PAKEHHUE PEATBHOTO U
UJCAIBHOTO HCTOYHHKA TOKA.

1. 3anumuTe U chopmynupyite 3akoH Oma B
00001eHHOM (MHTETrpaIbHON) (hopMme.

2. TlosicHuTte pacueTHyto Gpopmyiry
SKCIIEPUMEHTA U METOJ U3MEPEHHUS.

2. Yro usmepsieTcs B SKCIIEPUMEHTE KOCBEHHO U
KaK OLICHUTh MOTPEIIHOCTh JAHHOTO
KOCBEHHOTI'0 U3MepeHus?

B-1 9.3 «MocTuK YUTCTOHA»

B-2 9.3 «MocTUK YUTCTOHA»

1. OT 4ero 3aBUCHUT JIEKTPUUYECKOE
conpotusiieHrne? OT 4ero 3aBUCUT YJIETbHOE
3JIEKTpUYECcKOe conpoTusiienue? Jlaite
OTpeIeTICHUE IEKTPUIECKOTO
CONIPOTUBJICHUSI.

1. JlaiiTe onpenesieHUE HANIPSIKEHUST Ha YYacTKe
aneKkTpudeckoi nenu. OT 4ero 3aBUCUT 3HAK
MIPOU3BENICHNUS CUJIBI TOKA HA CONPOTHUBIICHUE
B npaBuiie Kupxroga?

2. Yto uzmepsiercs B SKCIEPUMEHTE HAIPSAMYIO
U KaK OIICHUTb MOTPEIIHOCTH TaHHOTO
IPSIMOTO U3MEPEHMUS?

2. Yro usmepsiercs B SKCIIEPUMEHTE KOCBEHHO U
KaK OLIEHUTh MOTPEIIHOCTh JAHHOTO
KOCBEHHOTO U3MEpeHUs?

B-3 9.3 «MocTuK YUTCTOHA)»

B-4 9.3 «MocTUK YUTCTOHA»

1. JlaiiTe onpenesieHNe CUIbl TOKA.

2. Hapucyiite 3J€KTpHUECKYIO CXEMY
HKCIIEPUMEHTA U BBIBEJIUTE PACUETHYIO
dbopMyIy 7151 YIEIBHOTO COTIPOTUBIICHUS B
Bamewm skcniepuMeHTe.

1. 3amummmuTe u chopMynupyite 3akoH Oma B
0000111eHHO# (MHTErpaJIbHOM) opMme.

2. HapucyiiTe 31eKTpHUUECKYIO CXEMY
HKCIEPUMEHTA U BBIBEIUTE PACYCTHYIO
dbopmyty A yASTbHOTO COIPOTUBIICHHS B
Bamem skcnepuMenre.

B-1 3.4 «MeToa BoJIbTMETpPa-aMIIEPMETPA

B-2 9.4 «MeToa BoJIbTMETpa-aMIiepMeTPay

1. JlaiiTe onpesneneHne CUIIbl TOKA. 3alUIINTE U
chopmynmpyiite mepBoe npasuio Kupxroda.
Ha ocHOBaHMM KaKoTo 3aKOHa OHO
NOJTyY€HO?

1. .Banummre u chopmynupyiite 3akoH Oma.

2. BeBenute popmymy s o01ero
COIIPOTHUBJICHUS TIPH MapAJUICTHHOM
COCIMHEHUH CONIPOTUBIICHUM.

2. HapucyiiTe 3IeKTPUUECKYIO CXEMY
AKCIIEPUMEHTA U BBIBEIUTE PACUETHYIO
(bopMyITy 1151 HEU3BECTHOTO COIIPOTHBIICHUS
B Bamem skcniepuMeHTe, nonb3ysich
npaBunamu Kupxroda.

B-3 3.4 «<Metoa BoJIbTMeTpa-aMnepMeTpa

B-4 2.4 «MeToa BoJbTMETPa-aMIiepMeTPa»

1. 3anumute u chopmynupyiite Bropoe
npaBuio Kupxroda. Ha ocHoBaHuM Kakoro
3aKOHa OHO ToJiy4eHo? OT Yero 3aBUCHUT 3HAK
SJ1C B npasuisie Kupxroda?

1. Ot 4yero 3aBUCHUT AJIEKTPHUUECKOE
conpotusnenue? Jlaite onpenencHue
AIIEKTPUYECKOTO COTMPOTUBICHUS

2. BreiBegute popmymy s oo1iero
COIIPOTHBIICHUS TIPH MTOCIIETOBATEILHOM
COE/IMHEHUH COTIPOTHBIICHUH. SKCTIEPHUMEHTE,
10JIb3YsICh 3aKOHOM OMa JUIs yyacTKa LenH.

2. Hapucyite 3IeKTPHUUECKYIO CXEMY
HKCIIEPUMEHTA U BBIBEIUTE PACUETHYIO
(dbopMyIly 1711 HEU3BECTHOTO COIPOTUBIICHUS
B Bamewm skcnepumMente.
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B-1 9.11 «Moctuk CoTTn»

B-2 92.11 «Moctuk CorTnm»

1. Ot 4ero 3aBUCHUT 3JEKTPUUYECKAS
€MKOCTb KOHJleHcaTopa? [laiiTe
oTpezieNIeHUue IEKTPOEMKOCTH
MIPOBOJIHMKA, €IMHUIIBI U3MEPEHUS.

2. Yto uzMepseTcs B SKCIIEPUMEHTE
HANPSIMYIO U KaK OIEHUTH MOTPEIIHOCTh

1. 3anummre ¥ NOsICHUTE POPMYJIbI
omnpeeneHus 001el eMKOCTH TSt
MOCJIEI0BATENBHOTO U MapalIeIbHOTO
COEJIMHEHUS] KOHJIEHCATOPOB.

2. BrBegure dopmyity ans
MOCJIEI0BATEIBHOTO COEITMHEHUS

JTAHHOTO TIPSIMOTO U3MEPEHHUSI? KOHJIEHCATOPOB.
B-3 9.11 «Moctuk CoTTH» B-4 9.11 «Moctuk CoTT»
1. [aiite onpeaeneHue pa3HOCTH 1. OT 4ero 3aBUCHUT IEKTPOEMKOCTh
MOTEHI[MAJIOB. TUIOCKOTO U CPepUIECKOro

2. Yrto n3MepsieTcs B SKCIIEPUMEHTE
KOCBEHHO U KaK OLIEHUTh IMOIPEIIHOCTh
JTAHHOTO KOCBEHHOT'O M3MEpEeHUs?

KOHJICHCATOPOB?

2. BeiBenure popmyity a1 mapamuieIbHOTO
COEJIMHEHUS] KOHJIEHCATOPOB.

B-1 3.7.«OmnpenejieHne ropu30HTAIBHOMN
COCTABJIAIONIEH MATHUTHOIO NOJISI 3eMJIN»

B-2 9.7.« OnpeneneHue ropu3oHTAIbHOM
COCTABJIAIONIEH MATHUTHOIO IOJIST 3eMJIN»

1.YTo Takoe CHIIOBBIEC TUHUU JIEKTPUUECKOTO
nosisi? Jlaiite onpeneneHne HaNpsKEHHOCTH
MardHUTHOTO TOJIS.

3.3anumuTe 3akoH buo-CaBapa-Jlamnaca st
KpyroBoro Toka. O 4yem oH roBOpuT?

4 Hapucyiite 3J€KTPUYECKYIO CXEMY
9KCIICPUMCHTA, IIOACHUTEC, YTO H€06XOI[I/IMO
HN3MCPUTDH, X1 YTO H€O6XOI[I/IMO pacCyuTaTh B
JKCIIEPUMEHTE.

1. JlaiiTe onpenesieHre MarHMTHOW UHAYKIUU. 3.
4 Hapucyiite KpyroBoil TOK, OSICHUTE, KaK
noiy4eHa ¢popmyia Ui pacyera
HaIpPsKEHHOCTH MAarHUTHOTO TIOJISI KPYTOBOTO
TOKA.

B-1 9.7.« OnpenesieHue rOpU3OHTAIbHOM
COCTABJIAIONIECH MATHUTHOI'O NOJISI 3eMJIN»

B-2 2J.7.« OnpenesieHue ropu3oHTAIbHOM
COCTABJIAIONIEH MATHUTHOIO IOJIST 3eMJIN»

1. Uto Takoe MarHMUTHOE I0JI€, KAKOBBI €TI0
cBoricTBa? UTO Takoe CUIIOBBIE JINHUH
MAarHUTHOTO HOJA?

1 3anumuTte 3akon buo-Caapa-Jlannaca qist
KpyroBoro Toka. Kakue BenmuunHbI BXOAT B
3aKOoH?

4.Yto B sKcriepuMenTe Bl u3mepsiere
KocBeHHO. Kak Bbl o11eHUTE MOrpemHocTb 3TOro
W3MEpPEHUsI?

2. Yro B 3kcniepuMeHTe Brl n3mepsiere
Hanpsmyto. Kak Brl orieHHTE NOrpemIHOCTh 3TUX

W3MEpPEHMIT?
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Tabmuma 1.6 — Kpurtepuum oneHkn COOPMHPOBAHHOCTH KOMMETCHIMH TPU HM3YYCHHH MOMYJIS
«ONeKTPOAMHAMHUKAY

Ko n HanmeHoBanue Kpurepun oniernBanus chopMHPOBAHHOCTH KOMIICTCHIIUN
WHIMKATOpa TOCTHKEHUS (4acTH KOMITETCHIIHH )
KOMITETCHIINH (4acTh COOTBETCTBYET OIIEHKE «3aUTECHO
KOMITCTCHITHIH ) 50-10% ot MakcuMabHOTO Oasia

JleMOHCTpHpyeT 3HaHHE 3aKOHOB AJIEKTPOIMHAMUKH (3aMUCHIBACT
(dbopMyIIbI 3aKOHOB, TIOSICHSIET UX (PU3UIECKHUI CMBICI U BETMYUHBI,
BXO/JISILIIME B 3aKOHBI), MOSICHSET, K KAKUM SIBJICHUSIM OTHOCSITCS 3aKOHBI
ANEKTPOAUHAMUKH, CIOCOOCH OOBACHATH CYIIHOCTD SBICHUM.

WN/-1omnk-1 Ucnonb3yet
OCHOBHBIE 3aKOHBI

CCTCCTBCHHOHAYHBIX JIEMOHCTPHPYET YMEHUE IPUMEHSTH OCHOBHBIE 3aKOHBI
JMCIHUIUIMH JUIS PEIICHUS. | 9JIeKTPOMHAMUKY K PEIICHUIO CTAHAaPTHBIX 3a/a4 Ha pacyer
CTaHIapTHHIX 3a1a4 DIIEKTPUYECKOrO U MATHUTHOI'O MOJIEM, PACUET CHCTEMBI
B COOTBETCTRHH KOHJICHCATOPOB, PACUET JIEKTPUIECKHX IIETEN: HE TIOJHOCTHIO

CaMOCTOSITENIbHO (BO3MOXKHO, C MCIOJIb30BAHWEM KOHCIIEKTa) BEPHO
3anuchIBaeT (GOPMyYJIbI 3aKOHOB B PEILLICHUHU 337a4uH, CIOCOOEH
chopMynupoBaTh METOJ PELIEHUs 3a7auu, MOACHUTh, KaK
HNPUMEHSIOTCS 3aKOHBI K PELICHUIO CTaHIapTHBIX 3a/1a4, UCTIONIb3YeT

3aKOHBI JIJISl PEIICHUS CTAHIAPTHBIX 3a/1a4 AJIEKTPOJIUHAMUKH (CM.11.2.2
DOC).

C HaIPaBJICHHOCTHIO
npodeccuoHaIbHON
JeSITeTbHOCTH

Moayas 3. Kosiebanus

KonnokBuym «Konedanus. Boanbl. KBanToBasi pusuka» (1 yacth — KoedaHus)
Bonpocvel konnokeuyma (3asepuums paszy, packpvimes onpeoeneHus NOHAMUsL, 8eIUYUH, CYUHOCTb
3AKOHO8 U A61eHUlL):

0. Beenenme. Komebanuss — sto ... Ocmwuisitop — 310 ..... Knaccupukanum konebanuid: 1)
MEXaHWYeCKHe KOJeOaHus — 3TO ... , OJJCKTPOMArHUTHBIE KOJeOaHWs — 3TO... ;2) CBOOOJHBIE
(coOcTBeHHBIE) KONEOAHHSI — ITO... , 3aTyXalollue KOJNeOAaHWs — ITO... , BBIHYXKJICHHBbIC KoJeOaHus —
3TO... ; 3) TmepuoauyYecKwe KojieOaHWs — 3TO... , TAPMOHUYECKHE KoJjieOaHUss — 3TO... (omeemvl

JHcenamenbHo OONOIHUMb PUCYHKOM, CXeMOU, epapurom).

1. CBoOoaHbIe TApPMOHUYECKHE KOJIeOaHUNA (MeXaHUYeCKHe U dJIeKTpoMariuTHbie). [Ipumeps
OCHMWJIISITOPOB, B KOTOPBIX MPOUCXOIAT CBOOOAHBIC KOJICOaHUS (MPYoHCUHHBILL, MameMamudeckui u
Guszuueckuti maamuuxu, LC-xonebamenvhviti Konmyp — omeemul He0OX00UMO OONOIHUMb PUCYHKOM UTU
cxemou). YCIOBHS BO3HUKHOBEHMS CBOOOAHBIX KoseOaHud. IlpyXMHHBIH MasgTHUK — 3TO...
MarteMaTHuuecKuii MasgTHUK — 3TO... PU3NUECKU MasgTHHK — 3TO0... KojebaTenpHBIH KOHTYpP — ITO...
OCHOBHBIE XapaKTEPUCTUKU KojeOaHWi (onpedenenus eenuyun): aMIUTUTYAQ, LUKIXYECKas 4acToTa,
nepuo, 4vactora, ¢aza W HavanbHas ¢daza KoyieOaHWWA. YpaBHEHHWE TapMOHUYECKHUX (CBOOOIHBIX)
KoJIeOaHul (QuszuyecKkuti cMviCl, 3aNUCh, KaKue elutuHbl 6xX00am 6 He2o). I'paduyeckoe npencTaBieHue
KoJjeOaHuil: rpaduk CBOOOTHBIX (COOCTBEHHBIX) KoyeOaHMiA, (a3oBasi MIOCKOCTh, METOJ BEKTOPHBIX
muarpamm. CBolicTBa CBOOOJHBIX KoyieOaHWH (amnaumyda u HauanvHas ¢aza ce00600HbIX KolebaHull
3a8ucsim moJbKO OM HAYANbHLIX YCIOBU, YUKTUYECKAs YaACmOoma c80000HbIX KOJNeOAHUL 3asucum om
napamempos cucmemvl). 3aKOH COXPAHEHUS DSHEPruM [Uis CBOOOJHBIX KOJIEOAHMH OCHMILIATOpPA
(puszuueckuii cmolc: c60600HbIE KONCOAHUS 8CE20A CONPOBONCOAIOMCS NEPEXOOOM OOHO20 8UAA IHeP2UU
6 Opy2otl — npu NO020MOGKe PACCMOmMpUmMe, 0 KAKux IHepeuax uoem peydsv 01 NPYHCUHHO20 MAAMHUKA U
KoebamenvbHo20 KOHMypa, 3anuiiume 3AKOH COXpameHusi dHepeuu Oasa Hux). I'papux sHepruil ans
CBOOOJHBIX KOJICOAHUH MPYXHUHHOTO MAasTHUKA, rpaduKy SHEPrUil s cBOOOJHBIX KoleOaHW 3apsna,
TOKa, HANPSKEHUsI B KOJIeOATeTbHOM KOHTYpeE.

2. 3aryxamomue Kojaedanus (MexaHndecKue 1 J1eKTPOMArHUTHbIE). [IpuMepsl oCIUIIATOPOB, B
KOTOPBIX TPOUCXOJAT 3aTyxaroume KoneOaHust (npyocunuslit. masmuux 6 ynpyeou cpede, RLC-
KOebamenbHullli KOHMYp — Omeemvl HeoOX00UMO OONOJIHUMbL DPUCYHKOM UMW CXeMotll). YpaBHEHHE
3aTyXalomuX KoJIeOaHUN (pusuueckutl CMuICA, 3ANUCL, KAKUE GeIUYUHbI 6X00Am 6 He2o). YCIOBUs
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BO3HHKHOBEHUS 3aTyXalOIHUX KOJICOaHWH, YCIOBUS BO3HHUKHOBEHHUS CWIIBHOTO 3aTyXaHWs H ciaboro
3aryxanus. [IBa rpaduka 3aTyxaroumx KojeOaHWW MPH CHUIBHOM U CIa0OM 3aTyXaHWH (Ha cpaguxax
omobpazums  CulbHoe 3amyxamue — —anepuoouueckoe Koaebaumue, u craboe 3amyxawue —
9KCNOHEHYUAIbHOE UBMEHEHUe aMNaumyosl u cam npoyecc kKorebanuil). CBOWCTBA 3aTyXarolluX
KOJICOAHUH (amnaumyoa 3asucum om 8pemenU, HauaibHAs aMIAUmyod U HaYyaibHas ¢asza 3amyxaruux
KONeOanUull 3a8Ucsm Om HAYANbHLIX YCI08UL, YUKIUYecKas (VCI08HAS) Yacmoma uiu YCI06Hbl Nepuoo
3amyxarowux KoieOanutl 3a8uUcsim om COOMHOUWEHUS MelCOy COOCMBEHHOU YUKIUYEeCKOU Y4acmomoul u
Koapuyuenmom samyxanus (KoaeOaHus npoucxoosm meodjeHHee, Keaopam YUKIUYECKOU YACmOmbl
3amyxarowux Koiebanuil ecmv PAa3HOCMb KEAOpAmos8 COOCMBEHHOU YUKIUYECKOU YAacmombl U
Koa¢huyuenma 3amyxanus)). OCHOBHbIE XapaKTEPUCTUKU 3aTyXaHHUs KojeOaHUil (onpedenenus
senuuun). Kod((UIMEHT 3aTyXaHWs, BpPEMsS pelaKCalluu, JIOTapUPMUYCCKUI JTEKPEMEHT 3aTyXaHus,
JOOPOTHOCTD, KOJTMYECTBO KOJICOAHHI 32 BPEMs peJlaKCalluu.

3. BoiHyXk/IeHHbIe KoJe0aHus (MexaHHM4YecKHMe ¥ JJeKTPOMATHHMTHBIE). [Ipumepsr
OCHMJIUISITOPOB, B KOTOPBIX MPOUCXOJAT BBIHYKICHHBIC KOJICOAHUS (MPYIHCUHHBIN MAMHUK 8 YNpPYeOll
cpede npu 6Heutnem nepuooudeckom gozoeticmeuu, RLC-konebamenvuvill KOHMYpP C 2eHepamopom
nepemennou 3/]C — omeemvl He0OX00UMO OONOIHUMb PUCYHKOM UNU CXeMOt). Y CJIOBUS BOSHUKHOBEHHMS
BBIHY)KJICHHBIX KOJEOAHWH (Haiuuue ocyuniamopa u 6HeuwHe20 NepuoouUdecKko20 B8030elcmausl).
VYpaBHeHHE BBIHYXKICHHBIX KOJeOaHUU (Qusuueckuti cmwvici, 3anucv, Kakue 8eIuyuHbl 6X005m 8 He2o).
CBoiicTBa BBIHY)KACHHBIX KOJICOAHUH (amniumyoa u mauanvbHas gaza smux Koiebauutl ocobo 3a8ucsim
om cOOmHOuwleHUuss Mexcoy COOCMEEHHOU YUKIUYECKOU YACmOomou U YUKIUYECKOU Yacmomou
BbIHYIHCOQIOUfell NePUOOUYECKOU CUNbL, YUKIUYECKAs YACMOMA BbIHYHCOCHHbIX KONEOAHU OCYULIAMOPA
ecmv YUKIUYeCcKas 4acmoma GblHyHcOarwell nepuooudeckoli Cuibl, npu 3Mmux KoaeOaHUusx 603MONCEH
pesonanc). SIBIeHWE pe3oHaHCAa — 3TO... YCJIOBHE BO3HHMKHOBEHHsS pe30HaHca (uacmoma 6HeuiHe2o
NepuooUecKo2o 8030eUcCmsuss O0INCHA CO8NA0ams ¢ COOCMBEHHOU YACmOmOoUu OCYULIAMOPA,).
Pezonanchasi wacrora — 3TO... (Yacmoma 6HewlHe20 NepuoOUdecKo2o B6030eUCmsus, Npu KOmopoll
603HUKaem pe3onarnc). JIBa rpaduika pe30HaHCHBIX KPUBBIX JIJIsl MEXaHUYECKHUX KoJieOaHuil 1 fBa rpaduka
PE30HAHCHBIX KPUBBIX JJIS1 KOJIEOATEIbHOTO KOHTYPA (OHU 00UHAKO8bI NO 8UAY, Omaudue — 8 0003HaAYeHUU
ocu opounam). I'padUK 3aBUCHMOCTH TIOTJIONIAEMOM OCHHJIIATOPOM SHEPruu (MOIIHOCTH) OT
UUKINYECKOW YaCTOTHI BHEIIHETO BO3AEHCTBUS.

4. Ilepemennnlii Tok. [lepemMeHHbIli TOK — 3TO0.... [IpuMep menmm mepeMeHHOTO TOKa (cxema).
VYci10BUsI BOSHUKHOBEHHS MepeMeHHOro Toka. CBOICTBa MEpeMEHHOT0 TOKa (8 yenu nepemeHHo20 mokda
B03HUKAEM PeAKMUBHOE CONPOMUBIEHUE OONOIHUMENLHO K AKMUBHOMY CONPOMUBLEHUIO, NPU IMOM CULA
moka noouunsemcs 3akony Oma, MeHOBeHHble 3HAYEHUS MOKA ULU HANPANCEHUS MO2YM CKAAObI8AMbCs
aneebpaudecku, Kak Oasi HOCMOAHHO20 MOKA, HO, 2lla8Hoe, OJisl OnpedesieHUst MOKA U HANPSJICeHUs 6 Yenu
nepemMenHo20 MoKa HeoOX0OUMO MOKU U HANPANCEHUs CKIAObIBAMb 6eKMOPHO, CPABHUME NpuUMepbl
PA3HBIX CY4Ae8 Yenu MNepPemMeHHO20 MOKA — C pPe3UCMOPOM, C KOHOEHCAMOpPOM, C KaAmyuwKou
UHOYKMUBHOCMU, C mMpeMsi dmuMu djlemenmamu). XapaKTePUCTHUKH LENH TEPEMEHHOro TOKa
(onpeoenenus eenuuur): aKTUBHOE COTPOTHUBIICHHE — 3TO... , PEAKTUBHOE COMPOTHBICHUE — 3TO ... ,
€MKOCTHOE COIPOTHBIIEHHE LENH MEPEeMEHHOI0 TOKAa — 3TO... , HWHAYKTUBHOE CONPOTHUBICHHS LEMH
NEPEMEHHOTO TOKa — 3TO... , TIOJHOE COMPOTHBIICHUE IIETIH MEPEMEHHOTO TOKa — 3TO... , JICHCTBYIOIIEE
3HaYeHHWE TOKa — 3TO... , aKTUBHAS MOIIHOCTh — 3TO... . 3akoH Oma Ui 1enu MepeMeHHOTro TOoKa
(usuueckuil cmvicn, mamemamuyeckas 3anUCh, KaKue BeluyuHbl 6X00am 6 He2o). YCIoBUE
BO3HMKHOBEHUS PE30HAHCA B LIEMHU NMEPEMEHHOT0 TOKA, KaKUE JIEMEHTHI 0053aTEIbHO JAOJKHBI OBITH IS
3TOTO B AJIEKTPUUYECKOM IETH.
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Bomnpocel 1J151 321U THI 0TYETOB 10 J12a00PATOPHBIM padoTamM nmo moay. o «Koaedanus»

BOUpOCbl ons 3awumsl  om4yemos

1abopamopuvix  pabom

no mooyao  «Konebanusy

(1 6ann 3a nonmwili omeem Ha Kaxcowlii 8ONPOC, MAKCUMYM — 2 0ania 3a YCMHYIO UTU NUCbMEHHYIO
3awumy omuema,):

K.2«Onpenenenne MoMeHTa HHEPpUMHT
maryHna» Bl

K.2«Onpenenenne MoOMeHTa HHEPIHMHU IIATYHA»

B2

. ((I[J'IH OIIPEACIICHUS MOMCHTA UHCPIUU

IIaTyHa UCTIONIb3yeM (OPMYITy TEOPHH ...., B
KOTOPOW MOMEHT MHEPIIMH CBSI3aH C ....».
(3aKOHYHTE TPETIOKEHHE, YKa3aB B HEM,
Kakas popmysa GU3UKH JESKHUT B OCHOBE
HKCIEPUMEHTA).

1. 3akoHuuTE OIIPpCACIICHHUC! «MomMeHT 150:(5]0) 00705

TBCPAOT'O TCJIa — 91m0...».

2.

Kak 3anummre pe3ynbTaT Bamero
JKcTiepuMeHTa? 3anummTe B 001eM BUIe U
HA30BUTE BEJIMUUHBI, KOTOPHIE BXOJST B
pe3yJibTar.

2. Uto notpelyeTcsi U3BMEPUTH HATIPAMYIO,
yTOOBI HAalTH MOMEHT uHepumn? Kakue
MOTPEIIHOCTH OY/IETe YIUTHIBAThH B ATHX
MPSIMBIX U3MEPEHUSIX (Ha30BUTE MX)?

K.2«Onpenenenne MOMEHTa HHEPIHMHT K.2«Onpenenenne MOMEHTa HHEPIMH IIATYHA»
matyHa» B3 B4

1. 3akonuuTe onpeaeneHue: « Duzuueckuti 1. 3akonuute onpenencHue: «lleproa konedanmii
MASMHUK — DO ... )». —3T0...».

2. Yto Bbl u3MepsieTe KOCBEHHO B 2. OTHOCUTENLHO KaKOH OCH HEOOXOIUMO
skcriepuMenTe? Kakoi mopsiok onpeaeneHus OIIPEJE/INTE MOMEHT UHEPLIUY 1IATyHA B
MOTPEUTHOCTH 3TOTO U3MEPEHHUSI, 3aIUIINTE OKCIEPUMEHTE (OTHOCUTEIIBHO LICHTPA MACC WK
(GopMyJIBI B 0OIIEM BHIE LIS ONPEACICHUS OCH, HE COBIAAIOLIEH C LEHTPOM Macc)?
MOTPEUTHOCTH KOCBEHHOTO U3MEPEHHUSI B 3anuiuTe ypaBHCHHE PABHOBECHS IS BAILICTO
Bamem SKCHEPUMEHTE. OKCIICPUMCHTA OTHOCHUTCJIIBHO TOYKHU LICHTPA MacCC.

K.2«Onpeaesienne MOMEHTA HHEPIUU K.2«OnpenesieHne MOMEHTAa MHEPIUM IATYHA)
maryHa» BS B6

1. 3anummuTe popMyny u chopMyIUpyrTe 1. 3akoHUMTE omnpenesieHue: «l 'apMoHrdecKkoe
OCHOBHOU 3AKOH OUHAMUKU 8PAUJCHUSL. KOJIeOaHUE — 3TO...».

2. Kakoe ypaBHeHHE TTO3BOJIUT ONPEACTUTH 2. B kakoii mocienoBaTenbHOCTH U KaKue
KOOpJMHATY LIEHTp Macc 1IaTyHa B BEITMYUHBI OyI€Te U3MEPATH HANIPSMYIO U C
sKcriepuMenTe? (Ha30BHUTE €ro U HApUCYHTe MOMOIIBIO KaKuX ycTporcTB? Uto Oynere
IIPOCTYIO CXEMY € yKa3aHHEM B MacITade paccuuThIBaTh? (Ha30BUTE)

BEKTOPOB CHJI JUISI €T0 WILTIOCTPAIIHH).
Kl«MaTemaTuuecKuii MASTHHK» B1 Kl«MaTemaTuuecKuii MASTHHK» B2

1. 3anuiuTe onpedenenue nepuooa Koiebanuti 1. 3anumuTe onpedenenue Yukiuieckou
MasiTHHKA B O0OIIEM CiTydae. yacmomul KoaebaHuli MassTHUKA.

2. BreiBenute Gopmymy Uil pacueta yCKOPEHHs 2. 3anuIuTe 3aKOH C80OOOHBIX 2APMOHUYECKUX

cBOOOAHOrO NajieHus B BaieM sxcnepuMeHTe.

KONeOaHull Mamemamuyecko20 MasmHuKda 6
obujem ude N yKaXKUTE OT YeTO 3aBUCUT
LUKJINYECKAs YaCcTOTa 3TUX KOJCOaHUN.
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Kl«MaTeMaTnuecKHii MAITHUK B3

Kl«MaremaTnueckuii MAasITHUK» B4

1

. 3akoHuuTE onpeneneHue: «Mamemamuueckuu
MASAMHUK — 3O ..M.

2.

Yro Bel n3mepsieTe HENOCPEACTBEHHO B
skcniepumenTte? Kak Bel onpenenure
HOTPEIIHOCTH ATUX u3MepeHuit? Kak atu
3Ha4YeHus norpemHocreid Bel Oynere
UCTIONIB30BaTh anee (B Kakux popMmyrax u Jis
OIpe/IeIeHUs] KAaKUX BEJITMYUH)?

1.

2.

3aIuIInTe onpeoenenue amniumyosl
KOJIe6anull MaTeMaTHIeCKOTO MassTHUKA.
3anuunTe ypasHerue c600600HbIX
2aPMOHUYECKUX KONeDAHUL MAAMHUKA,
YKa)KUTE BEJIMUMHBI, BXoaduue B popmyiy. Ot
Yero OHU 3aBUCAT?

Kl«MaTeMaTuyecKHii MASTHHK» BS

Kl«MaTeMaTuyecKHii MASTHUHEK»

B6

1. 3anuiuTe onpedenenue HawarbHoU pazvl 1. 3akonuunte onpenencHue: « Korebanus — smo
KOJeOaHU. S
2. Uro Bel u3MepsieTe KOCBEHHO B 2. 3anuiuuTe 3aKOH COXPAHEHUs YJHEPTUU B
skcniepuMenTe? Kakoll nopsaok onpeneneHus citydyae KojieOaHHi MaTeMaTHIecKoro
MOTPEIIHOCTH 3TOT0 U3MEPEHUS, 3AIUILINATE MaATHHKA Ul IPOU3BOJBLHOIO MOMCHTA
(uu BbIBeiUTE) (hOPMYJIBI AJISl ONIPEACIICHUS BPCMCHH.
HOTPEIIHOCTA KOCBEHHOT'O H3MEPEHUS B
Bamem skcnepuMeHTe.
K3«Ko3¢ppunueHT xkecTKOCTH NPYKUHBID» K3«Ko3¢pdunueHT xkecTKOCTH NPYKUHBI»
Bl B2
1. 3akoHumuTe onpenencHue: « apmonuueckue 1. 3anummute 3akoH ['yka, ykaxure, Kakue
KONeOaHUsi— 3TO ...». BEJIMYMHBI BXOJST B HETO, OSICHUTE €TI0
2. BeiBeaute pacueTHyto GopmyiTy ais (usnyeckuit cmpici.
orpeeneHus K03 (HUIMEeHTa )KeCTKOCTH 2. Yro Bel u3mepsere kocgernHo B 3KCIIEPUMEHTE
IPYUHBI C TOMOILBIO TUHAMUYECKOTO B ciIyuae ounamuueckoeo metona? Kakoi
METOJa. MOPAIOK OINPENEICHUS IOIPENIHOCTH
U3MEpEHUS B 3TOM Cllydae, 3alluIINTe
(bopMyJIBI 1711 OIPEENICHHSI TOTPELTHOCTH
9TOr0 U3MEPEHUSI.
K3«Ko3(pGuuueHT :KeCTKOCTH NPYKUHBD> K3«Ko3(ppuuueHT :KeCTKOCTH NPYKUHBID»
B3 B4

1. 3axonuure onpenenenue: «Ilepuos 1. 3akonuute onpenencHue: «CBOOOIHBIC
KoneOaHuil — 5TO ...». KOJICOaHUs OCIIMILIATOPA — 3TO ...)».

2. Yro Bl usmepsiere nenocpedcmeerHo B 2. Uro Bel usmepsiere HenocpeocmeenHo B
ciydae ounamuueckoeo metona? Kak Bor AKCIIEPUMEHTE B CIIy4ae Cmamuiecko2o
ONPEAETUTE MOTPEIIHOCTH 3TUX Metona? Kak Bel onpegenuTe norpenHocTu
uzMmepenuit? Kak 6ynere ucrnomnb3oBath TuX U3MepeHnit? Kak Oyzaere croyib30BaTh
IIOJIyYEHHBIE 3HAUEHUS MOrpeLIHOCTEN (B II0JIy4YE€HHBIE 3HAUYEHUS OTPELIHOCTEN (B
Kakux (popMyiax U JUIsl ONpereIeHUs Kakux (GOpMyIIax u JJIsl ONPEaeIICHUs] KaKuX
KAaKUX BEJIMYMH)? BEJINYNH)?

K3«Ko3(pduuueHT :KeCTKOCTH NPYKUHBD> K3«Ko3(pguuueHT :KeCTKOCTH NPYKUHBID»
BS B6
1. 3akonuunte onpenenenue: «lIpyuHHbBIN 1. KakoBa enqunnia uzmepeHus kodppuirenra
MasiTHUK — 3TO ...». KECTKOCTU IMPYKHUHBI, UYTO OH MOKa3bIBaeT?
2. BeiBenuTe pacyeTHy10 GOpMyILy JUIs 2. Yro Bl u3mepsere kocgernHo B 3KCIIEPUMEHTE

orpeneneHus K03 HUIMEeHTa )KeCTKOCTH C
MOMOIUIBIO CMamu4ecko20 METO/IA.

B citydae cmamuyeckoeo metona? Kakoi
MOPSIZIOK OTIPEIeNICHHS TIOTPELTHOCTEH B 3TOM
cilydae, 3anuiuTe (WIid BeIBeAUTE) HOPMYIIbI
JUISL OTIPEJICJICHUS IOTPEITHOCTH 3TOTO
U3MEpCHHSI.
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K5«Coaenonm» B1

K5«Coaenonm» B2

1. 3anumuTe onpedenenue uHOYKMUEHOCMU
COJICHOMJIA, OT YETO 3aBHCUT MHIYKTUBHOCTb?

2. Kak 3Ha4yeHus MorpentHocTen npsamoro
u3MepeHus Bel Oyere ucnonb3oBarth ganee (B
Kakux popMysiax U JUIsl ONPEACIICHHS KaKIX
BEITNYMH)?

1. 3akonuuTe omnpezaeneHue: « AKTUBHOE
COMPOTHUBJIEHUE LIENTU IEPEMEHHOTO
TOKa — 3TO ...».

2. 4.M3 kakux ABYyX 4acTeil COCTOUT
AKCIIEPUMEHT, KaKe€ BEIMYUHBI HAJI0
OTpEeICTUTh B TIEPBOM YaCTH U BO
BTOpOW?

K5«Coaenona» B3

K5«Coaenouna» B4

1. 3anumute popmyiy 3akoHa Oma ass 1enu
NIEPEMEHHOT0 TOKa, YKa)KUTE BEJTMYHHBI,
BXOJISIIIIME B 3aKOH.

2. Kakue Benn4MHBI HEOOXOAUMO U3MEPHTb,
YTOOBI paCCUUTATh UHAYKTUBHOCTb COJIEHOUA
(MO>KeTe MOSICHUTH C MTOMOIIBIO (hopMy1,
MOXKeTe 0e3 Hux)?

1. 3akonuute onpenenenue: «Llens nepemeHHOro
TOKa 00513aTEJIBHO COJEPHKHUT ... ».

2. Yro Bel u3mepsieTe HEMOCPEICTBEHHO B
skcniepumenTte? Kak Brl onpenenure
MOTPEITHOCTH ITUX U3MEPEHUMN?

K5«Coaenoua» BS5

K5«Coaenoum» B6

1. 3akoHumnTe onpeneneHue: «PeakTuBHOE
COIIPOTHBIICHUE LIENH IEPEMEHHOI0 TOKA — 3TO
..

2. Kakyto s5eKTpruyecKyto 1enb Ha/lo0 coOpaTh B
Bamiem skciepuMeHTe (HapucynTe cxemy),
NOKa3aHus Kakux nprudopos Bam morpebyercs
CHSATH (YKa)KUTE CTPEJIOUKON Ha cxeme)?

1. 3anumure Gpopmyiry 3akoHa Oma ass nenu
MIEPEMEHHOI0 TOKA, YKAXHUTE, B YEM €TI0
oTauuMe oT 3akoHa OMa Ay nenu
IIOCTOSIHHOT'O TOKA.

2. Yro Brl u3MepsieTe KOCBEHHO B SKCIIEPUMEHTE?
Kakoii mopsmox onpeneneHus MOrperrHoCcTH
3TOTO U3MEPEHHUSI, 3aMUIINATE POPMYIIBI IS
orpeziesieHus IOrPEeUTHOCTH KOCBEHHOTO
n3MepeHus B Bamiem skcriepumMenTe.

K4«HAYKTHBHOCTH KATYIIKW)) B1

1. 3akonuuTte onpenenenue: « Coocmeennas
yacmoma xoaebanuil — 3mo ...». OT 4ero
3aBHCHT COOCTBEHHAs 4YacTOTa OCHUILISITOpa?

2. U3obpasure, kakoit Bu OyaeT uMeTh rpaduk B
Bamewm skcniepumente. Eciin cMoxere,
MOSICHUTE, TToueMy 110 ocu adciucce Bl Oynere
O0TMEYaTh HE YaCTOTYy KOJEeOaHHIA.

K4«MHAYKTHBHOCTHh KATYIIKH B2

1. 3anumute Gopmyny Tomicona (uau
COOCTBEHHOM 4acTOThI KOleOaHUi B
Kosie0aTeaIbHOM KOHTYPE), YKaKUTE Ha3BaHUS

U €AWHUILIBI BXOAAIIUX B HEC BEJIINYHNH.

2. Hapwucyiite rpaduk 11000 pe30HaHCHOM
KpHUBOM. YKaKHTE IO OCH adCIuCce
LHUKINYECKYI0 YaCTOTYy U OTMETHTE TOUKY
pe3oHaHca.

K4«HAYKTUBHOCTb KATYIIKH B3

K4«HAYKTHBHOCTH KATYIIKH B4

1. . 3akonunre omnpenenenue: «Korebamenvhbiii
KOHMYP — 3TO ... ».

1. 3anumute onpedenenue Yukiu4eckoll
yacmomol Koaebanuti OCIUILISTOPA.

2. Kak oneHuTe norpenHocTh NpsMoro
u3MepeHus? Uto Oynete u3mMepsarb HanpsIMyro?

2. Kakyr BennunHy HE0OX0auMo Oyet
WU3MEpUTH B MPSIMOM U3MEPEHHUH, YTOOBI
WCTIOJIB30BATH €€ IS pacyeTa B KOCBEHHOM
W3MEPEHUU?

K4« HAYKTHBHOCTb KaTYIIKID) BS

K4«HAYKTUBHOCTH KATYLIKH B6

1. 3akoHuuTe onpeneneHue: «Pezonanc — 310
..

1. Ilpu kaKoM yCJI0BUH BO3MOKEH PE30OHAHC TOKA
B K0JIeOATEIbHOM KOHTYE.

2. Kakyto BenuuuHy OyJeTe u3MepsaTh KOCBEHHO,
KaK OLIEHUTE €€ MOTPEIIHOCTb?

2. M3o0pa3ute cxemy 3JIEeKTPUIECKOi IIeTH B
Bamiem skcniepuMenTe, yKaxuTe Ha3BaHHs
3JIEMEHTOB CXEMBI, YKaKUTE CTPETIOUKOM,
noKa3aHus Kakux npudopos Bl Oynere
CHHMATb.
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Moayab 4. BosiHBI 4 BOJIHOBBIE SIBJICHUS

KomsoxkBuym «Kosiebanus. Boanbl. KBanToBas pusznka» (2 yacTh — BOJHBI)

Bonpocwl konnoksuyma (3aeepuums ¢pasy, packpvlms onpeoenienus NOHAMUS, 6eIUYUHbL, 0OBACHUMb
CYUWHOCb 3aKOHO8 U ONUCAMb «MEXAHUIM» NPOMEKAHUs A61eHULL):

0. Beenenue. Bonna — 310 .... BonHOBas moBepXHOCTh — 3TO.... DPOHT BOJHEI - 3T0... . [lnockas
BOJIHA — 0ITO.... XapakTEpPUCTUKU BOJHBI (onpedeneHus 6eauuun): aMIUIUTYyJa, 4YacToTa, IEPHUOL,
UKINYecKasl yacTora, ¢a3a BOJHBI, (a3oBasi CKOPOCTh, IJIMHA BOJHBI, BOJIHOBOE YHCIIO M BOJHOBOM
BEKTOp, BEKTOP YMOBa, MHTCHCHUBHOCTH BOJIHBI. Y paBHEHHUE IUIOCKON BOJHBI B OOIIEM Ciydae: Kak OHO
3aMMChIBAETCS, YTO B HETO BXOJUT, YTO OHO MO3BOJIIET ompeaenuTh? ['padudeckoe mpeacTaBieHue
BOJIHBI B 001IeM cirydae (08a epaghuxa). Uem orinmyarotcs OeryIias BOJIHA OT cTosuel BOHBI? CTostuast
BOJIHA — 3TO ....

5. Mexanu4yeckue BOJIHbI. MexaHudeckas BoidHa — 9T0... Kak onHa oOpasyercs (yciosus
B03HUKHOBEHUS), 3a CYET 4Yero pacmpoctpanserca? OT Yero 3aBHUCUT CKOPOCTh PacCHpOCTpaHEHUs
MEXaHUYECKOM BOJIHBI. Y PABHEHHE IIJIOCKOW MEXAHWYECKOM BOJHBI: KaK OHO 3aMMCBHIBAETCS, YTO B HETO
BXOJIMT, UTO OHO M03BOJIsIET onpenenutsh? IIpogonbHbie BOIHBI — 3TO... [lonepeunbie BOIHBI — 3T0... ['1e
00pa3yloTcsi MpOJ0JIbHBIE BOJIHBI, IJleé 00pa3yloTcs MoIepeuHble BOJIHBI ['paduueckoe mpencTaBieHue
MEXaHUYECKOM BOJHBI (08a epaghuxa).

6. DJIeKTpOMArHUTHBbIE BOJIHBI. DJIEKTPOMarHuTHas BoJHA — 3T0... Kak oHa oOpasyercs (yciosus
B03HUKHOBeHUS), 32 CUET uero pacrpoctpanserca? Kak cBsizaHbl B 3IEKTPOMAarHUTHOW BOJHE BEKTOpa
HANpPSHKEHHOCTEH AJEKTPHUUECKOT0 M MarHUTHOTO TONS (popmyna, Kakue eauyunsbl 6X00am 8 opmyny),
KaK OHM HaIpaBJICHbI MO0 OTHOILIEHUIO JIPYT K Apyry? I'padudeckoe mpencraBieHHe 3JIEKTPOMArHUTHON
BOJIHBI (06a cpaghuxa). Ilokazarenb mpenomiieHUus BellecTBa (onpedenenue abconomuo2o u
OMHOCUMENbHO20 NoKazamens npeiomMieHus), OT 4ero 3aBUCUT aOCONIOTHBIN MOKa3aTelnb MPeTOMIICHUS
BenlecTBa? CKOPOCTh 3EKTPOMArHUTHOM BOJIHBI B BaKyyMe (3Hauenue, ¢ KaKkumu 8eIUYUHAMU CEA3AHA).
VYpaBHEHHE TJIOCKOM 3JEKTPOMArHUTHOW BOJHBIL: KaK OHO 3allUCHIBAETCS, YTO B HErO BXOJAMT, YTO OHO
NO3BOJIAET omNpenennuTh? YTo NMPOMCXOAMT € 3IEKTPOMArHUTHOM BOJHOW Ha rpaHuue AByX cpen? Uro
MIPOUCXOAMT C 3JIEKTPOMArHUTHOW BOJTHOM MPY MOMNAJAHUH €€ B ONITUYECKH IUIOTHYIO cpeny?

7. Monsapuzauus BosH. [Tonspuzauus BoiH — 370... Kakue cymecTBy0T crocoObl MOIsSpU3aLluu
BOJIH (nepeyucnume). Kak mnpoucxonuT mMoJspuU3alus BOJH B aHU30TPOIHOM cpene: ABOMHOE
JTy4YEenpeaoMIIEHUE — 3TO..., NOJIPU3aTOpP — 3TO... , VIaBHAsl ONTHUYECKAasl OCh — 3TO.... 3aKOH Maitoca.
UeMm ornnuaercs aHanu3atop oT noJisipu3aropa? Kak mpoucxoauT moJisspu3alivs BOJIH MPU OTPaKEHUH?
3axoH bprocrepa.

8. Unrepdepenunsi BosH. MaTepdepeHmus BomH — 3T0... KakoBbl yClIOBHS BO3HUKHOBEHUS
uHtrepdpepenimu? Yrto mpoucxomut B ombite OHra (mapucyume pucynox, nosichume Ha HeMm, 20e
803HUKAem UHMepGePeHYUOHHASE KapMUuHa, KAKoU U0 OHA umeem, U Omeemvbme, NOYEM) 6 YeHmpe
Habnoaemes ceemnoe namuo)? Pa3HOCTh Xo1a BOJH (onpedenenue). YCIOBUE MaKCHMyMa M YCIIOBHE
MUHUMYMa MHTEHCUBHOCTH cBeTa B MHTepdepeHuuu. [lopsnok nHTEpPEepeHInOHHOr0 MakcuMyma (Hiu
MUHUMYMA) — 3TO... (nosichume u npuseoume npumepst). Kak BbIIIAIUT YCTAHOBKA JJIS IOJTYUEHUS KOJIEL]
Helotona (Hapucytime pucyHok, nosicnume Ha Hem, 20e 803HUKAem UHmepghepeHyuoHHas KapmuHha, KaKou
8UO OHA umMeem, U omeemvme, HOUeMy 8 Yenmpe Hab0aemcs memHoe nAmHo)?

9. Mudpaxuus BosH. dudpakuus BoaH — 3T0... KakoBsl yciaoBust HaOmoaeHus nudpaxmuu? B
yeM 3akitouaercs npunHuun [roiirenca? B uem 3aximouaercss npuHnu [ roirenca-®Openena? Audpaxums
@®peHenst — 3T0... (nosgcHume, 4mo NPoOUCXooum 6 3MOM Clyyde, U npugeoume npumep 3mo20 6uoa
oughpaxyuu, He 3a6y0bme NOACHUMD, 20€ U YMO HA puUcyHkKe uzoopasiceno). Iudpakuus Opaynrodepa —
3TO... (nosICHUmMe, YUMo NPoUCXooum 6 dMoM Clyydae, U Npuseoume nNpumMep 3mozo 6uoa ouppaxyuu, He
3a6y0bme NOACHUMb, 20€ U YMO HA pucyHke uzobpaxiceno). B uem 3akimtodaercst Mmetos 30H OpeHens At
npocThiX ciydaeB audpakinuu? Yrto takoe 30Ha Dpenens. OT yero 3aBUCHT 4uCIIO 30H DpeHens Ha
OTKPBITOM YacTH BOJHOBOM MOBepxHOCTH s nudpakunn Ppaynrodepa? OT 4ero 3aBUCUT YUCIO 30H
®peHenst Ha OTKPBITOW YacTH BOJIHOBOW TMOBEpXHOCTH sl maudpakiuun Ppenens? OT 4yero 3aBUCUT
MUHMMYM WJIM MakKCUMyM HHTCHCHUBHOCTH CBETa B HCCIEAyeMOH TOYKe AUDPAKIMOHHONW KapTUHBI?
VYcnoBus MakcMMyMa MM MUHUMYMa HMHTEHCUBHOCTH cBeTa B Audpakuuu dpayHrodepa. Ycious
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MaKCUMyMa WJIM MUHHUMyMa MHTEHCHBHOCTH cBeTa B mudpakunu Ppenens. Iopsnox audpakimoHHOTO
MaKCHMyMa (WJIM MHHUMYMa) — 3T0... [ pa)ik HHTEHCHBHOCTH CcBeTa Ul AU(PAKIUH HA TPSIMOYTOIBHON
menu (HapucyiTe rpaduk, MOSCHUTE, MOYEMY IEHTPATbHBIH MaKCHMyM 3HAYHTEIBHO BBIIIE COCEIHUX
MaKCHMYMOB, TO €CTh, MOYEMYy LEHTpaJbHOE NATHO B audpakuun PpayHrodepa — camoe spkoe, a
cocenaue — Onemuble. [ludpakumoHHAs pemIeTka Kak NpuUMep TUPPaKIWd Ha MHOTHX HICTSX:
nudpaKkIrOHHAs peleTKa — 3TO..., YCIOBHE TJaBHBIX MAaKCHMYMOB M YCIIOBHE TJIaBHBIX MHHHUMYMOB
MHTEHCUBHOCTH CBETa, YTO HaOIromaeTcsi B MHTEPPEPEHIIMOHHONW KapTHHE, eclid Ha AU(PaKIHOHHYIO
pelIeTKy MajaeT COBOKYMHOCTH BOJIH C Pa3HBIMH 4YacTOTaMH (WIM JUIMHAMHU BOJH, Hanpumep, Oenvlil
ceem)?

Bomnpocs! u1s1 3aIIMTHI 0TYETOB 110 JIA00PATOPHBIM PadoTaM MO MOIY 10 «BOJIHBI H BOJTHOBBIE
SIBJICHU S

Bonpocwl ons 3auumusl omyemos 1ab6opamopHulx pabom no Mmooy «Bonusl u 6onnosvie signeHusny
(1 6ann 3a nonusili omeem HaA KaxMCOblil 8ONPOC, MAKCUMYM — 2 0ania 3a YCMHYIO UIU NUCbMEHHYIO
3awumy omuema):

B.1«Cxkopoctsb 3ByKka» - Bl B.1«CxopocTb 3ByKa» - B2
1. 3anuiute onpedenenue genuyubl: 1. . 3akonuute onpenenenue: «Mexanuueckas
«/[nuna 6onnvl — omo ... ». 60/1Ha (3ByKOBasi BOJIHA) — MO ...» (UTO U3
2. Yto BuI HU3MEPSETE KOCBEHHO B ceos IpEACTABIACT MM KakK O6p3,3y€TC$I,
skcniepuMenTe? Kakoil mopsaok MJIM yCIIOBHSA €€ CYIIECTBOBAHMS).
orpezieNieHus! MOrPEUIHOCTEN ITOro 2. N3ob6pasute cxeMaTUYHO CMOSUYIO GOIHY B
U3MepeHus (3anuImmre GopMyIIbl IS Barmeii ycraHOBKe, yKaKuTe, TIe
orpezieNieHus! IOrPEUTHOCTH KOCBEHHOTO HAXOJUTCS y3€J1, a T/ie MyYHOCTh CTOsTuen
u3MepeHus B Bamem skcniepumenre)? BOJIHBI M nosicHute (6e3 popmyi), Kakyio
XapaKTePUCTUKY BOJHBI BbI TOMAKHBI
U3MEPUTH B 3KCIIEPUMEHTE?

B.1«CkopocTtb 3ByKa» - B3 B.1«CkopocTthb 3ByKa» - B4
1. OT 4ero 3aBUCHT cKOpOCMb 3ByKOBOW BOJIHBI 1. 3akonuute onpenenenue: «Cmosauas
(MoxHO 6e3 popmyin)? Kak 3aBUCHT: 80HA — 2MO ...» (UTO U3 cedst
YMEHBIIAETCSA WJIH YBEJIMYUBAETCS C MPEACTABIISET WM KaKk 00paszyercs,
M3MEHEHUEM NepeurcieHHbIX Bamu Bennunn? MIEPEHOCHT JIM SHEPTHUIO).
2. OnumuTe mMemood cmosiyetl 0JIHbL: 2. Yro Brl usmepsiere nanpamyro B
-gyero Bl 6yzLeTe n0OUBaTHCS B OKCIIEPUMEHTE; skcnepumente? Kak Bel onpenenure
- Kak BbI y3HaeTe B DKCIIEpUMEHTE, 4TO MOTPEIIHOCTH 3TUX U3MEpPEHUH (KaKue
oOpa3oBaHa cTosYast 3ByKOBasi BOJIHA; TIOTrPEIIHOCTH OyI€TE ONPE/IEIISTH B
-C YeM COBIIaJACT €€ YacToTa B 3TOM Clydae; sl SKCIICPUMCHTC, 110 KAKMM (I)OpMyHaM, Y
yero Bam moHamoOuTCs HaliieHHOE 3HAYECHUE MOMOIIbIO KAKHX TCXHUYCCKHUX
9aCTOTHL. XapaKTepUCTHK MPUOOpoB)?
B.1«CkopocTtb 3ByKa» - BS B.1«CkopocTthb 3ByKa» - B6
1. 3anuiute onpedenenue 8eUUUHbL: 1. 3anuiute onpedenenue GerUdUHbL:
«4acmoma 60JHbL — IMO ... ». «Cropocmb (hazosas) 60nHbL — 5MO... ».
2. KaK OHpeI[eJ'II/ITB I[J'II/IHy SBYKOBOﬁ BOJIHBI U 2 33,1'II/IHII/IT€ ypaBHeHI/Ie 3aBUCUMOCTHU
CKOpPOCTH 3BYKa B Bamem OKCIICPUMCHTC cKopocmu 38yKa Om memnepamypbl,
(KaKHe BCJIMYNHBI 6YIIYT HN3MCPCHBI B YKaXuTe Ha3BaHU: BCJIIMYUH, BXOISIIINUX B
OKCIICPUMCHTC, KAKMC 3aTCM Hero. Hamo nu Oyner yauteiBaTh
paccunTaHbl)? TeMIIepaTypy Bo3ayxa B Bamem
AKCIEPUMEHTE WU HET?
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B.4«/Inppakunonnas pemerka» - Bl

B.4«/Inppakumonnas pemerka» - B2

1. Tosicaure: «Ilopsook
unmephepeHYyuoOHHO20 MAKCUMYMA — MO
.

2. 3anuuuTe ycroeue 21a8HbIX MaAKCUMYMO8
B MHTEP(PEPEHIIMOHHON KapTHHE,
MOJyYEHHOU OT TU(PaKIIMOHHON
PELIETKH, YKaXUTE Ha3BaHUsI U €MHUIIBI
BEJIMYMH, BXOASIIUX B 3TO YCJIOBHE.

1. 3akoHuuTE omnpeaeIeHHeE:
«HUnmepghepenyus —osmo ...»

2. CxeMaTu4ecKH U300pasuTe, Kak UIyT
nyuu B Bamewm skcniepumente? Jlis
KaKoro MopsiJika MaKCUMyMa OyJieTe
OIIpEAEIATh KOOPAUHATHI?

B.4«/IluppakuuonHas pemerkay - B3

B.4«/Indbpakunonnas pemerkay - B4

1. 3anummTe MOJHOE ONPENeICHUE OIUHbI
80IHbL: «/{nuna 60nHbL — MO ... » .

2. Yro Bsl usmepsere nanpsamyro B
skcniepumenTe? Kak Bel onpenenure
nozpeuHocmuy 3mux usmepenutl (Kakvue
MOTPEIIHOCTH OYyIeTe ONPENENSITh U
KaKiUM 00pa3oM WM C TIOMOIIIBIO Yero)?

1. 3anuumTe MONHOE ONpENEICHUE
pazHocmu xo0a 08yx ayyei: «Paznocms
X00a 08yX Iyuell — dmo... ».

2. Kpartko nosicaute (6e3 ¢popmyi), kKakue
Oeticmausi HEOOXOIUMO OCYIIIECTBUTH B
HKCIEPUMEHTE, YTOOBI U3MEPUTH JUTUHY
BOJIHBI (KaKu€ BEIMYUHBI Oy IyT
U3MEpEHBI, KaKHE 3aTEM PacCUUTaHbl)?

B.4«/Indpakuuonnas pemerkay - BS

B.4«/Inppakuuonnas pemerka» - B6

1. 3akonuuTe onpexnenenue: «Juppaxyus —
MO .. ».

2. UYrto Brl usmepsiere xoceernHo B
skcniepuMmenTe? KakoB nopsook
OTpeIeNIEHNUs IOTPELIHOCTH ATOTO
u3MepeHus B Bamiem skcriepumente
(MOsSICHUTE ¢ TTOMOTIBIO (hOpMYIT
MOCIIEA0BATEIBHOCTh pacyeTa
MOTPEIIHOCTH KOCBEHHOTO U3MEPEHUS B
Bamiem skcnepumente)?

1. Tosicaure: «/Ju¢ppaxyuonnas pewemxa —
MO ...».

2. Ilpu cmeHe cBeTOMIBTPOB, OUEBUIHO,
U3MEHSETCS JUIMHA BOJIHBI CBETA B
skcriepumente. Kak Brl cuuraere, OyayT
J1 Pa3HBIMU M10JIOKEHUSI MAKCHMYMOB
WHTEHCUBHOCTH CBeTa (IIBETHBIX TOJIOC)
JUIs pa3HbIX cBeToGmIbTpoB? Eciu — na,
To noueMy? Ecinu — HeT, To mouemy?

B.S«Iloasipu3anus cBetay - B1

B.S«Iloasipu3anus cBetay - B2

1. Tlosicaure: «llonsapusayust — omo ...».

2. Kparko nosicaure (0e3 popmyi), Kakue
JeicTBUSL HEOOXOJMMO OCYIIIECTBUTH B
Bamewm skcniepumMenTe, Kakue BeTHINHBI
IpY 3TOM OyTyT U3MEPEHBI, KaKue
BeJIMYMHBI Bbl Oy1eTe UCIoIb30BaHbI IS
nocTpoeHus rpaduka?

. 3anumure 3akox Mantoca, ykasxcume HaA36aAHUS

u e()uHI/lI/;bl 6EJTUYUH, GXOO}ZWMX 6 Heco

. Uro Bbl u3mepsere HalpsIMyo B

skcniepumenTte? Kak Bel onpenenure
MOTPEIIHOCTH ATUX U3MEPEHUIT?

B.S«Iloasipu3anus cBeta» - B3

B.S«Iloasipu3anusi ceetay - B4

l.

I[J'IH 4Cero CymeCTBYCT MMOJIAPU3aATOP, KAKOB
«MCXaHHU3M)» €T0 I[el\/JICTBI/Iﬂ?

. Jlnis 4ero cyImiecTByeT aHaIu3aTop, KakoB

«MEXaHU3M» ero JCUCTBUI?

2.

Kaxoit rpadux He0OX0AMMO TTOCTPOUTH B
Bamewm skcnepumenTe (3aBUCUMOCTb KaKHX
BEJIMYMH JIOJDKHA OBITh N300pakeHa Ha
rpaduke)? MoxHO 11 peacKa3aTh, Kakoil BUJ
Oyznet umeThb rpaduk, eciu — 1a, u300pa3ure
ero.

. M3o0pasure cxeMaTHYHO €CTECTBEHHBIN U

MOJIAPU30BaHHbIN cBeT. Hapucyire cxemy
JKCIEPUMEHTAJIbHON YCTAHOBKH, OTMETHTE, B
KaKo# ee yacTu OyIeT pacpOoCTPaHATHCS
MIOJISIPU30BAHHBIN CBET. byner nu B Kakoui-
HUOY/Ib €€ YaCTHU €CTECTBEHHBIH, eClii — Aa, TO
rae?
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B.S«Iloasipu3anusi ceetay - BS B.S«Iloasipu3anusi ceetay - B6

1. 3akonuute onpeaencHue: «llonApuzosannoiii 1. 3anumute onpedenenue uHMeEHCUBHOCIU
ceenm — dmo ... ». gonHbl: « IHmMeHncusHOCmb 80IHbL — IMO... ».

2. Kakyro popmyiry MOKHO ObLIO OBl 2. Ilpu KakoM yrie Mexay MI0CKOCTSIMU
UCIIOJIb30BAaTh JUISI IOCTPOEHHSI TOTo rpaduka, MOJIIPU3aLlMU TOJISIpU3aTOpa U aHaIu3aTopa
KOTOpbIi Bl Oyzere cTpouThb 1o pesyabTaraMm Oyzaet HaOMI01aTHCSI MUHUMYM MHTEHCHUBHOCTH
IKCIIEPUMEHTA (3aIUIINTE €€ U Ha30BUTE, ceeta? IIpu kakoM — MakcuMyM?

KaKHe BEIMIMHBI BXOIAT B Popmyiy)?
O6BenuTe KPy>KOUKOM, KaKUE BETUIMHBI
OyIyT U3MEpSATHCS B IKCIIEPUMEHTE?

B.6.«bunpuzma ®@peneas» - Bl B.6.«bunpuzma ®penesas» - B2
1. [Mosicaure: «Ilopsook 1. 3anummTe orpeaesieHne Pa3HOCTH X0/1a
unmep@hepeHyuoHH020 MAKCUMYMA — SMO ....». JBYX BOJIH.
2. Onuimre, U3 4€ro COCTOUT OUNpU3Ma 2. Kak onpenenants npeaomMisionuii yroiu
Openens. [Touemy OunpusmMy JenaroT ¢ MaJIbIM ournpusmsl Openens 6 nepsou uacmu Bamero
HPETOMIISIONUM yTIIoM? HKCIEpUMEHTA ( KaKHe BETMYMHBI HEOOXOJMMO

3HATh AJIs1 €r0 ONpPENeNCHUs, KaKue BETUYUHbI
HE00X0IMMO U3MEPUTH B IEPBOM YacTH

JKCIIEPUMEHTA)?
B.6.«bunpuzma ®penessn» - B3 B.6.«bunpuzma ®penesisn» - B4
1. 3anummure ycrosue makcumymos 1. [Toscaute: «bunpuzma @peHens CayXuT
UHMEHCUBHOCMU c8ema 6 unmeppepenyuu, JUISL TOTO, YTOOBI ...)».
chopmynupyiite ero. 2. Kaxk onpenenuts npeioMstomui yroi
2. Yro Bbl u3MepseTe HanpsIMyt0 BO BTOPOil ounpusmel Openens 6o émopou wacmu Bartrero
yactu skcriepumenTa? Kak Bel onpenenure SKCIIepUMeHTa (M300pa3uTe YCTAaHOBKY M KPAaTKO
MOTPEITHOCTH 3TUX U3MEPEHUN? nosicuute (6e3 hopmyi), Kakue IeHCTBU

HEO0OXOIUMO OCYIIECTBUTH, KAKUE BEIIUYUHBI TIPU
3TOM OyAyT U3MEPEHBI, KAKUE 3aTeM

paccuuTaHsl)?

B.6.«bunpuzma ®peness» - BS B.6.«bunpuzma ®@peneas» - B6
l. 3aKOHUYUTE OIpEIEICHHE: 1. 3anummre onpeodenenue nokasames
«nmepgepenyus — smo ... ». npenomieHus eeujecmea (abconomHmo2o unu
2. Uro Bel u3mepsiere KOCBEHHO BO BTOPOU OMHOCUMENbHOZ0).
yacTH dKkcriepumenTa? Kakoil nopsiok 2. Yro Ha3bIBAIOT MApaMETPOM OHUIPU3MBI
OTIpEICTICHUS TTOTPENTHOCTH ITOTO U3MEPECHHUS Openens? Kpatko nosicaute (6e3 popmyn),
(mosicHUTE C TOMOIIIBIO (hopMy)? KaKMMH JIByMsI CII0COOaMU IapameTp OUIpPU3MBI

DpeHes onpenessioT B OKCIEPUMEHTE.

Moayas 5. KBanToBas ¢pusnka

Konnoksuym «Kosnedanus. Boanbl. KBanToBasi pusnka» (3 4acTh — KBaHTOBasA (PU3UKA)
Bonpocw konnoksuyma (3aéepuums ¢pasy, packpvlms onpeoenienus NOHAMUS, 8eTUYUHbL, 0OBACHUMb
CYUWHOCTb 3aKOHO8 U ONUCAMb K MEXAHUIM» NPOMEKAHUs A61eHULL):

1. Buemnuii porodpdext. Dotodhpdext — 310... PDOTOH — 370 ... . YpaBHeHUe DiHIITeIiHA A5
(orodpdexra. BenuunHbl, KOTOpbIE BXOAAT B ypaBHEHHE DUHINTEIHA: padoTa BBIX0/1a — 3TO... , SHEPTHs
¢$boTOHA YMCICHHO PaBHA .... , KHHETHYECKast SHEPrus (OTOINEKTPOHA YUCICHHO paBHA... . PU3nUecKuit
CMBICTT ypaBHeHHs OiWHmTeWHa. KpacHas rpanumna dortodddexra — 3710.... DOTOINEMEHT B IENHU
MOCTOSTHHOTO TOKa (Hapucyime cxemy, nosicCHuUme, Kaxue 3jeMeHmsl 6X005im 8 Hee, 20e Kamoo, 20e aHoo,
20e UCMOYHUK NUMAHUSA, YeM pe2yIupyemcs HanpsdceHue Ha gomosnemenme, Kakou npubop
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NOKA3bl8aem Cuiy moka, Kakou uanpsicenue). I'paduk BoIbTaMIIEpHON KpHBOW ISl (OTORIEMEHTa B
[ENU MOCTOSIHHOTO TOKa (Hapucytime epaguk, yKajxcume HA HeM mMpu 0codvle MOYKU U NOosiCHUmMe O
cebs, ymo 8 HUX npoucxooum). 3anuparoliee HapsHKEHUE — 3T0. ... TOK HACBIIEHUS — 3TO. ...

2. TemoBoe usiay4deHue. TemioBoe U3IIydeHUE — 3TO... . XapaKTEPUCTUKH TETUIOBOTO MU3IIyYEHUS:
SHEpPreTuvecKkas CBETHMOCTh, CIEKTpPAJbHAS IUIOTHOCTH JHEPreTHYECKOW CBETHMOCTh, KOd(QHImeHT
noryiouieHus (onpedenenus enuyun). AOGCONIOTHO YEPHOE TENO — 3TO... ['paduk TErIOBOro M3mydeHus
a0COJIOTHO YEpHOTO Teja, IJE€ HAaXOIUTCS JJUHA BOJHBI Amax, KOTOPOW COOTBETCTBYET MaKCHUMyM
CHEKTPAJIbHOM IJIOTHOCTH JHEPreTHYECKOW CBETUMOCTH (Hapucyime 2pagpuk, noscrHume, uemy
coomeemcmeyem mouKka IKcmpemymd, U UYmo npousoudem, eciu meno Hazpemv 00 Oonbuiell
memnepamypsbt). 3aKOHbI TEIUIOBOIO H3JIyYEHUs: 3aKOH COXPAHEHHMs JHEPruM /s PABHOBECHOIO
u3jayuenus, 3akod Credana-bosabimana, 1Ba 3axkona Buna, 3akon Kupxroga. ®oton — 3710 ... .

3. Kopnycky/asipHO-BOJIHOBOH AyaJIM3M 3JIEKTPOMATHUTHOIO M3JYYECHHS — 3TO... . YPaBHECHUA
CBS3M KOPITYCKYJIIPHBIX XapaKTEpPUCTUK (OTOHA C BOJHOBBIMU XapaKTEPUCTHKAMH 3JIEKTPOMAarHUTHON
BOJIHBI: KaK OHU 3alIUCHIBAIOTCS, YTO B HUX BXOIUT, O YEM OHHU roBopsT? KakoBo yciaoBHEe NpOsIBICHHE
KOPITYCKYJISIPHBIX ¥ BOJTHOBBIX CBOMCTB 3JIEKTPOMATrHUTHBIM U3TyYEHUEM?

4. KopnycKyJIsipHO-BOJIHOBOM Aya/in3M MUKpodacTul. KopnycKyaspHO-BOJHOBON qyannu3M
MHKPOYACTHI] - 3TO... KBaHTOBas yactuua — 3710... Bonna ne-bpoitnst — 31o... [nuHa BosiHbl ne bpous.
CooTHomenusi HeonpeaeaenHocteil ['eiizendepra. Bornosas Gynkuus- 310... (xapakmepucmuka
COCMOANUSA KEAHMOBOU YACMUYbL, ee USMEPUNMb HEBO3ZMOICHO, MOICHO USMEPUMb MOJLKO Kaopam
BOIHOB0T hYHKYUU, OH NOKA3bIEAEM 8EPOAMHOCHbL NONAOAHUS KEAHMOBOU YACTUYbL 8 UCCLE0)eMYI0
MOYKY NPOCMPAHCMEA, 8 IMOM 3AKTIOYACMCA CIMAMUCMUYECKUL CMbICT 80HO60U QyHKYuu). Y paBHeHUEe
IIpeaunrepa (MOSICHUTh, YTO B HETO BXOJIUT).

5. Crpoenue u cBoiictBa aToM0oB. OCHOBHOE COCTOSIHUE aTOMa BOI0POJia. DHEPreTUYECKUE YPOBHU
—9710... ['maBHOE KBaHTOBOE uKcio. DopMyiia 171 pacueTa CEKTPOB BOJOPOONOI00HBIX aTOMOB, B YEM
3aKJII0YAI0TCS ONTHYECKUE CBOMCTBAa aToMOB. [IpocTpaHCTBEHHOE KBaHTOBaHHUE — 3TO. ... MarHUTHOE
KBaHTOBOE uncio. CruH 37eKTpoHa — 3T0... CHMHOBOE KBAaHTOBOE uncio. KBaHTOBBIE uKca — 3TO...
IIpunun Ilaynu. PacupeneneHue 3JIeKTpOHOB B aTOMax IEPUOAUIECKOM cucTeMbl 31eMeHToB J[. 1.
MenaeneeBa, MOPSA0K ONPEAEICHUS CTPYKTYPhI JJICKTPOHHBIX YPOBHEH B aroMax. [IpaBusio ordoopa
(nepexoo anekmpona uz 00HO020 COCMOANUA 8 OPY20€ OCYWEeCMBIAeMC s NPU YCI08UU, YMO €20
opoumanbHoe K8AHMmMo8oe YUcio U3MEHAeMes Ha eOUHUYY)

Ta6mmma 1.7 — Kpurepun onenku koutokuyma «Konebanus. Bonnsl. KBantoBas dusukay

MaxkcumanbpHEBIH
o . N Oasut I
OrnieHUBaeMBbIl KOMIIOHEHT 3HAHUW U YMEHUI
OLIEHMBAEMOT'O
KOMIIOHEHTA

1 2
CTyAeHT JeMOHCTPUPYET 3HAHUE MO/IeJieil KoleOaTeTbHbIX CHCTEM, BOJIH B pPaMKax
Pa3HBIX KJIaCCU(PUKAINN, KBAHTOBBIX 00BEKTOB (OCIHILIATOP, IPYKHUHHBIH, 1

MaTE€MaTUYECKUI MasiTHUKH, MEXaHUYECKAsl, JIEKTPOMArHUTHbIE BOJIHBI,
MHUKPOYACTHIIBI, BOTHA J1e bpoiins u 1.1.)

CrylleHT IeMOHCTPUPYET 3HAHHE sIBJICHUI, B KOTOPBIX YUYaCTBYIOT KosleOaTelbHbIe
CHCTEMBI, BOJTHBI, KBAHTOBBIE OOBEKTHI (CBOOOIHBIC, 3aTYXAOIIHE, BEIHYKICHHbIC 1
KosiebaHus1, uHTepdepeHnus, Tuppakuus, KOPIyCKyJIIpHO-BOTHOBOM Jyanu3m, T.I1.)

CryneHT AeMOHCTPUPYET 3HAHUS BEJTNYNH, XapaKTePU3YIOIINX CBOMCTBA U

MOBEJICHNE MOJIENIeH, a TaK)Ke BXOJSAIIUX B 3aKOHBI (8eUyUHA XapaKkmepu3yent). !
CTyAeHT JeMOHCTPUPYET 3HAHUS BEJTMUNH, XapaKTePU3YIOIIUX CBOWCTBA U 1
MOBEJICHUE MOJIEIIECH, a TAKKE BXOJAIIUX B 3aKOHBI (8e1UYUHA YUCTIEHHO PABHA).

CTyAeHT JeMOHCTPUPYET 3HAHUS BEJIMUNH, XapaKTePU3YIOIIUX ITOBEJCHIE MOeIIEeH, 1

a TaK)XKC BXOOAIINX B 3aKOHBI (Geﬂultl/lHa — BEKMOpPHAsA U umeem HanpaejzeHue).
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1

CTyeHT IeMOHCTPUPYET YMEHUS OOBSACHATH (PHU3MUECKUI CMBICT OCHOBHBIX 3aKOHOB
WIY TIPEICTaBIIATh UX B TpaduueckoM Bue (ypaBHEHHUs KOJIeOaHUH, yCIOBHS
MHUHUMYMOB U MaKCUMYMOB B UHTEpEpEHITNU U TU(PpaKInuH, 3aKoH Maitoca u 1p.),
Ha OCHOBC KOTOPLIX MOT'YT 6BITI> PCIICHBI CTAHAAPTHBIC 3aJa1H.

CTyAeHT JeMOHCTpUPYET yMEeHUs pOpMYIUpPOBaTh 3aKOHEI (ypaBHEHHUS KoieOaHul,

yCIIOBHSI MUHIMYMOB U MAaKCUMYMOB B UHTE€p(QEpEHIINU U TUPPAKLINH, 3aKOH 1

Mautoca 1 Ap.), Ha OCHOBE KOTOPBIX MOTYT OBITh pelIeHbl CTAHIaPTHBIE 3aJaUH.

CTyleHT IeMOHCTPUPYET 3HAHUS MaTEMAaTHIECKUX (POPMYIT 3aKOHOB (YpaBHEHUS
KoneOaHui, yCIOBUS MUHUMYMOB 1 MaKCUMYMOB B HHTepdepeHIy 1 audpaxuny,
3aKoH Majroca u Jip.), Ha OCHOBE KOTOPBIX MOTYT OBITh PEIICHBI CTaHAAPTHEIC

3a/aun.

MakcumanbHbIi 0ajul 3a KOJJTIOKBHYM 8

Bonpocs! 14151 3aI0MTHI 0TYETOB 10 J1adopaTopHoii padote mo Mmoay.uaro «KBanroBasi puznka»

Bonpocer onsa 3awumsl omuemos nabopamopHol pabomuvl no mooymo «Keanmosas gusuxay,
Komopas 6blnojiHiemcs napailejlbHo C ﬂa60pam0prlM1/l pa6omaﬂ4u no 60JIHAM U 60JIHOBbIM A6TEHUAM
(no 1 6anny 3a nonnvll omeem Ha Kajxtcowlii ONPOC, MAKCUMYM — 2 0anna 3a YCMHYIO Ulu RUCbMEHHYIO

3awumy omyema,):

KB.1«®oT03ddexT» B1

KB.1«®oT03dPpexT» B2

1. Ilosicuure: «Pomosemenm — 3mo
YCMPOUCMBO ... ».

2. Kparko ykaxxurte, Kak ONpeesIUuTh CHITY
cBeTa JiaMIibl B BaiieM skcriepuMenTe
(MpUHIMIHAIBHO Ba)KHbIE 3TaIbI
U3MEpEHHUs, UCTIoNb3yeMas (hopmyra).

1. . 3akonuute onpenenenue: «Pomosrgpghexm
—9mMo ...».

2. Kparko ykaxure, Kak mporpaaynupoBaTh
dotornemeHT B Bamem skciepumeHTe
(HpI/IHIII/IHI/IaJ'II)HO Ba>XHBIC 3Tallbl
W3MEpeHUs, He0OX0aUMas JUIsl STOTO

dbopmyiia).

KB.1«®oT103dderT B3

KB.1«®oT03dPpexr» B4

1. 3anumure ypaeuenue Junwimerina n
YKaXUTE BEJIMUMHBI, BXOASIINE B
ypaBHeHUE?

2. Kpatko ykaxurte, Kak OIpeleanuThb
UHTETPAIbHYIO UyBCTBUTEIBHOCTD
¢doroanemenTa B Bamem sxcnepumenre
(MPUHLIMIHAIEHO BAXKHbIE JTAIIbI
W3MEPEHHUSI, UCTIOIb3yeMbIe (hOPMYJIBI).

1. Iloscuure: «Paboma evixooa
gomosnekmpona — s3mo...».

2. Kpatko ykaxure, Kak U3MEPUTh
OCBEIIEHHOCTh MPU MTOMOIIH
IPOTpayMpOBaHHOrO (HOTOAIEMEHTA B
Bamewm skcnepuMenTe (MPUHIUIHAIBEHO
BA)KHBIE ATAIbl U3MEPEHUS).

KB.1«®oT03ddexm B5

KB.1«®oT103ddexm) B6

1. Tosicuure: «3anupatowee nanpsicenue
ons pomoaghghexma — smo. . .».

2. Kakoii rpaduk He0OXOAMMO MTOCTPOUTH B
Bamem skcniepumenTe, kakyio Gopmyity
Brl Oynere ncmosib30Bath it 3toro? s
4Yero Hy»xeH rpaduk?

1. 3axonuute onpenenenue: «Kpacuas
epanuya pomosghghexma — smo. . .».

2. Yro Bl u3MepseTe HanpsiMyIo B
skcniepumente? Kak Brl onpenenure
MOTPENTHOCTH ATUX u3Mepenusa? Kak stu
3HauYeHUs norpeurHocreit Bel Oynere
HCIIOJIL30BaTh Aajee?
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Tabmuna 1.8 — Kpurepun oneHkun cGOpMHUPOBAHHOCTH KOMIETEHUUH IIPU H3YyUYEHUU MOJIyJel

((KOJIC6aHI/I$I)), «BoJIHBI M BOJTHOBBIC SIBJICHUA), «KBanToBas (1)I/I3I/IKa))

Kon u Kpurepun onieanBanmsi chopMHUPOBAaHHOCTH KOMIICTCHIIUN
HaUMEHOBaHUE (4acTH KOMIIETEHIIUN)
WHINKATOpa Ha 0230BOM YpPOBHE Ha TIOBBIIIICHHOM YPOBHE
AOCTHXKCHUA COOTBETCTBYCT OLICHKE COOTBETCTBYECT OLICHKE COOTBETCTBYCT OLICHKE
KOMIICTCHITNH «yZOBJIETBOPUTEIHHO «XOpOILIO» «OTJIIMYHO»
(1actu 50-64% ot 65-85% ot 86-100% ot
KOMITETEHITUH ) MaKCHMAaJIbHOTO Oaia MaKCHMAaJIbHOTO Oaiia MakCHUMaJILHOT'O Oasia
JemMoncTpupyer 3HaHue | [IeMOHCTpUpyeT 3HaHHE JIeMOHCTpUpYET 3HaHUE
OCHOBHBIX 3aKOHOB 3aKOHOB 3aKOHOB
KoJie0aHuH, BOJTHOBBIX ANEKTPOAUHAMUKH AIIEKTPOIUHAMUKH
SIBJICHUH, KBAHTOBOM (3amuceIBaeT HOpMyJIbI (3aruceIBaeT HOpMyIIbI
(u3HKY (3aMHCHIBACT 3aKOHOB, TIOSICHSET UX 3aKOHOB, TIOSICHSIET UX
(hopMyJTbI 3aKOHOB, (bUBUYECKUN CMBICT (U3UYECKUN CMBICT U
MOSICHSIET UX BEJIMYMHBI, BXOISIINIE B BEITUYHHBI, BXOISIIUE B
(bUBUYECKUN CMBICT 3aKOHBI), OTIMCHIBACT 3aKOHBI), OTIMCHIBACT
BEJIMYMHBI, BXOJISAIINE B | SIBICHUS U OOBSCHSCT, K | SBIICHUS U OOBSICHSIET, K
3aKOHBI), IOSICHSIET, K KaKUM SIBJICHUSIM KaKUM SIBJICHUSM
KaKUM SIBJICHUSIM OTHOCSITCSI 3aKOHBL. OTHOCSITCS 3aKOHBI.
OTHOCSITCS 3aKOHBI. JlemoHcTpupyeT ymeHue | JleMoHCTpupyeT yMeHue
JleMoHCTpHpYyET MPUMEHSATH OCHOBHBIC MPUMEHSITh OCHOBHBIE
N-1onk.1 yMEHHE IPUMEHSTh 3aKOHBI 3JIEKTPOJUHAMUKHU 3aKOHBI K PEHICHUIO
Hcrnomb3yer OCHOBHBIE 3aKOHBI K K PEIICHUIO CTAaHAAPTHBIX | CTAaHIAPTHBHIX 33a/1a4 Ha

OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYH
BIX JTUCITUTLINH IS
perieHus
CTaHJapPTHBIX
3a71a4
B COOTBECTCTBUHU
c
HATPABJICHHOCTHIO
po¢eCCUOHATBHO
U IeATEeNbHOCTH

PEIICHUI0 CTaHAAPTHBIX
3a/a4 Ha pacyeT
CBOOOTHEIX,
3aTyXarolIluX,
BBIHY)KJICHHBIX
KoJIeOaHui,
UHTEpPEPEHIIHH,
nudpaKum,
TIOJISIPU3AITUH,
dotorddekra,
TEIIOBOTO U3TYUYCHHUS:
HE TOJHOCTHIO
CaMOCTOSITEITEHO
(BO3MOXHO, C
UCTIOJTb30BaHNEM
KOHCIIEKTa) BEPHO
3aMUChIBAET POPMYJIBI
3aKOHOB B pELICHUU
3a1a4u, crocoOeH
chopMyIIUpOBaThH
METO]T PEIICHUS
3aJla4u, MOSICHUTD, KaK
MPUMCHSFOTCSI 3aKOHBI
K PEIICHUIO
CTaHIAPTHBIX 3a/1a4,
pelaeT CTaHIapTHbHIE
3agaun (cm.m.2.2 ®OC)

3aJa4 Ha pacyeT
CBOOOIHBIX, 3aTYyXaIOIIUX,
BBIHYKJICHHBIX
KoJIe0aHui,
UHTEpPEPEHIIHH,
AU(paKIKH,
NOJISIPU3ALINH,
doTorddekra, TeroBoro
U3ITYYCHUS: IPAKTUICCKA
MOJTHOCTBIO
CaMOCTOSITENIBHO (C
HEOOTBIINMHU
3aMeUyaHUsIMH) BEPHO
3aMmuChIBaET POPMYJIBI
3aKOHOB B PEIICHUU
3a/1a4m, CriocooeH
chopmyIupoBaTh METO
pelIeHus 3a1a4H,
MOSICHUTB, KaK
MIPUMEHSFOTCS 3aKOHBI K
PELICHHUIO CTAaHIAPTHBIX
3a/la4y ¥ PEeIIUTh 3a1auy.
Crnioco6eH (¢ HeOOIBIIUMHU
3aMeuYaHUsIMU) MOSCHUTh
METOJI pEeIICHHs 3a/1a41 B
0000IIIEHHOM BUIIE
(em.11.2.2 ®OC)

pacyeT CBOOOIHBIX,
3aTyXarIuX,
BBIHYKICHHBIX
KoJIEOaHH,
UHTEpEPEHIIHH,
JpaKIKH,
TOJIIPU3AIINH,
dororddexra,
TEIUIOBOTO U3TYUYCHHUS:
IMOJTHOCTBIO
CaMOCTOSITEIIEHO, BEPHO
3aMUChIBaeT (HOPMYIIBI
3aKOHOB B PCIICHUU
3a7a4H, CIIOCOOEH
chopMyJIUPOBATH METO/T
peIIeHHS 3a1a4H,
MMOSICHUTD, KaK
NPUMEHSFOTCS 3aKOHBI K
PEIICHUIO CTaHAAPTHBIX
3amay. Criocoben
CaMOCTOSTENIHHO
BBIOPATH U MOSICHUTh
METO/T PEeIICHUS 3a/1a9H B
0000IIIEHHOM BUIE
(em.m.2.2 ®OC)
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Moayab 6. TepMoauHAMUKA M CTATUCTHYECKAsA (PU3MKA

KoanokBuym «TepmoauHamuka

Bonpocwi konnoksuyma (3asepuums @hpasy, packpvims onpeoeneHusi NOHAMUA, 8eIUYUH, CYUHOCD
3aKOHO8 U A6/1eHUlL):

1. TepMonuHAMUYECKAsi CHCTEMA, €€ XapaKTePUCTUKH, 3AKOHbI €¢ PABHOBECHOI0 COCTOSIHHSI.
TepMoamHaMuyeckass cucTeMa- 3TO... . MpeampHbld Ta3 — 23T0... BHyTpeHHss sHeprus (¢.c.s.,
xapaxmepusyem cocmosanue TC, wucieHHo pasHas 071 pearbHo2o 2asd ... , Ol UOealbHO20 2dsd ...
eounuya uzmepenus — 1 o, aensemcs gynxyueii cocmoanust). CBsi3b Me:K1y BHYTPeHHell dHepruei u
Temrepatypoil. MakponapaMmeTpsl (napamempuvl COCMOAHUSA, MEPMOOUHAMUYECKUe NaApamempul) —
aT10... JlaBnenue (onpeoenenue, oanree — «or). Konnenrpamus emecta (o). I[lnotHocTs BemecTBa (0).
Yucno ABoraapo mokasbiBaeT ... KommuectBo BemectBa (0). MomspHas Macca (o). OTHOcUTenbHas
aToMmHas macca (0). OTHocUTeNnbHasE MOJIEKyJsipHast Macca (o). TemmepaTypa XapakTepusyer ..., eIUHUIA
u3MepeHus. CpenHsst SHeprusi ABMKEHUs MoJieky (o). Yucno creneHeil cBoboab! (0), Kakue 3HauYEHUs
npuHUMaeT M B Kakux chydasx? TemmoemkocTs (0). YnenbHass TemioeMKocTh (o). MomspHas
TEIIOEMKOCTh (0). OT uero 3aBUCAT yAeNnbHas M MOJIsIpHas TeruioeMKocTh? Iloduemy MounspHas
TETUIOEMKOCTh B M300apHOM Tporiecce OOJbIle, YeM MOJISIpHAs TEIUIOEMKOCTh B M30XOPHOM Tporecce?
YpaBuenne Maiiepa. 3aKOHbI PaBHOBECHOTO COCTOSHHMS TEPMOJUHAMUYECKOM CHUCTEMBI: YPaABHEHHUE
COCTOSIHUSI M/IeaTIbHOTO0 Ia3a (MamemMamuyeckas 3anucy, 8eIUYUHbI, QUIUYECKUl CMbICT, 2pajuieckas
unmepnpemayus), NocTyjJaT MakcBe/uia 0 pPAaBHOMEPHOM paclnpee/ieHHH JHEPruu IO CTeNmeHsIM
cB000/IbI, 3aKOH ABOraJIpo M 10Ka3aTeJbCTBO €ro, 3akoH /lanbToHa.

2. M3ompounecchl HAEAJTbHOI0 ra3a, XapPaKTEePUCTHKH W 3aKOHbI mpoueccoB. H30xopHBbIil
nporiecc — 370... M306apHsIiii nmpouecc — 3T10... M3oTepMudeckuii mpouecc — 3To... AnuabaTHbBIN mpoiecc
— 970... Kak ompenensiercss MOJIIpHAs TEIUIOEMKOCTh IS M30XOPHOTO, N300apHOTO, M30TEPMUYECKOTO,
aanabaTHOTO MPOIIECCOB (MAM, 20€ B03MONCHO, Yepe3 KOHKPEemHOoe YUCTO, 20e MO HeB03MOIICHO — depes
yucio cmenenell c60600b1)? I'a30Bble 3aKOHbI, KaK MMOJYyYUTh U3 YPAaBHEHUN COCTOSIHUS ra30BbIE 3aKOHBI
JUISL KaXA0ro U3 4yeTbipex usomnpoueccoB? Ypasuenue Ilyaccona. Ilokazarens aguabatsl (0). Temnora
(o). Pabora raza (o). I3smeHnenue BHyTpeHHel 3Hepruu (o). [lepBoe HaYa 0 TepMOAMHAMUKHN B 0011IeM
Buge. IlepBoe Hayano TepMOAUMHAMHMKH B TNPHUMEHEHHUH K KaXKIAOMY H3 H30MpomeccoB. PV-
muarpamMmel U TS-nuarpamMmel aist uonporeccoB (7S-ouazpammol cm. credyrowuii abzay). IlomuTponHbIN

pouecc — 3T0 ... PaBHOBeCHOE/HEPaBHOBECHOE COCTOSIHUE — 3TO ... DYHKIMS COCTOSHHUS — 3TO ...
PaBHOBecHbIe/HEpaBHOBECHBIE TTPOIIECCHI TEPMOAMHAMHYECKON CUCTEMBI — 3TO ...
3. O6paTrumblie/HeoOpaTUMBbIe NMPOLECCHI TEPMOIMHAMUYECKONH CHCTEMBI — 3TO ... DHTPOMUA

(0). BTopoe Hayajgo TepMOAMHAMUKH (NPUHYUN B03pACMAHUS dHmMponuu). JBe (HOPMYITHUPOBKH W
buszndeckuii cMbIch (cospemenuas u nobas panusas). Kak W3MEHEHSETCS YHTPOINUS BO BPEMEHH IPH
HarpeBaHuu rasa (epagux u nosacuenus k Hemy)? Yersipe TS —mmarpammbl JUIsT W30MPOLIECCOB, Kak
U3MEHSETCS SHTPONHS B KaXJIOM H3omporecce? B yem oTiamume BTOpOro Hadana TEPMOAMHAMHUKHU IS
ClydaeB o0paTUMOro W HEOOpaTHMOro TMpoIecca H30JUPOBAHHOW TEPMOAMHAMUYECKONH CHCTEMBI?
Kpyrossle npoiueccel, HX XapakTepUCTHKU U 3aKkoHbI. KpyroBoii npomecc — 3to.... [{ukna Kapro — 3to
... (onpedenenue, us kakux uzonpoyeccog cocmoum, zpagux). 3aKOHBI U30IpoLeccoB B nukie KapHo.
KITJT n Tepmuaeckuiit KI1/{ (0). /IBe Teopembl Kapuo (K111 yuxna Kapno, maxcumanvuwiti KI1/{ nroboii
MeNni060U MAUUHDBL).

4. Tepmoaunamuueckass cucrema (TC) u crarucTHueckoe ONUCaHWE €€ PABHOBECHOTO U
HEPAaBHOBECHOTO COCTOSIHUH  (omauuue cmamucmuyeckoeo Mmemooa Om  mepMOOUHAMULECKO2O0
3aKIIOYACMCS 6 MOM, YMO OH NO3BOISAEM UCCIe008amb CpedHUe, Haubolee eposimHble U M.N. GeIUYUHDI,
xapaxmepusyrowue nosederue yacmuy 1TC, cmamucmuyeckuii Memoo no360Jisaem blACHUMb usuieckuil
CMbIC  MAKPONApAMempos, OCHOBHblEe 3AKOHbL CMAMUCMUYECKO20 N00X00d NOAYYUIU HA36AHU
cmamucmuyeckue pacnpedenenus). OnpeneneHne YHTPOIUN H30JIHMPOBAHHONW HEPAaBHOBECHOW CHUCTEMBI
yepe3 CTaTUCTUYCCKHI BeC €€ MaKpocoCTOsiHUs. IIpHHIMIT BO3pacTaHWUs IHTPONMUU ¢ TOYKH 3PEHHS
craTtucTudecko (usuku. PacnpenesneHuss KiIacCH4eCKMX 4YacTHL: pacnpenejeHue Makcsesia
(@usuueckuil cmoicn u epaguueckoe npeocmasienue) i CKOPOCTH TEIIOBOTO ABMXKeHUA. Pacnipenenenne
boabumana (Quszuueckuii cmvicn u epaguyeckoe npedcmasieHue) W OapoMerpuueckas Gopmya.
PacnpenesieHnsi KBaHTOBBLIX YacTui: pacnpegenenusi bose (gusuueckuii cmvicn u epaguueckoe
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npeocmasiieHue Ha npumepe mennogozo uziyienus) u Depmu (Qpusuyeckuii cmvlcn u epaguueckoe
npeocmasieHue Ha npumepe 1eKmMpoHHO20 2a3d 8 MEemaie).

Tabauna 1.9 — Kpurepun oneHku kookBuyma « TepMoarHaMuKa

MaxkcumManbHBIN
Oamn s
OILICHHUBAEMOT'O
KOMIIOHEHTA

OneHuBaeMblii KOMIIOHEHT 3HaHUN U YMEHUN

CryzaeHT JEMOHCTPUPYET 3HAHNUE MO/IEJIEN TEPMOJUHAMUKHU U UX XapaKTEPUCTUK
(TepMOaMHAMUYECKAS CHCTEMA, TEPMOAMHAMUYCCKUN MPOIIECC, PABHOBECHBIN WU 1
HEpaBHOBECHBIN, 0OpaTHUMBbII MM HEOOPATUMBIH MPOLIECCHl, MAKPONIAPAMETPHI U T.I1.)

CTyIeHT AEMOHCTPUPYET 3HAHUE SIBJICHNUI, B KOTOPBIX YYaCTBYIOT
TEPMOJIMHAMHYECKUE CUCTEMBI (M30XOPHBIN, N300apHBIN, H30TEPMUUECKUH, 1
W30 HTPONMIHBIN, TOJIUTPOITHBINA, CAMOTIPOU3BOJIBHBIN U T.11.)

CryzaeHT JEMOHCTPUPYET 3HAHUS BEJIMYNH, XapaKTEPU3YIOIIHUX CBOWCTBA U TIOBEJICHUE
MoJiesIeil, a TaKXKe BXOJASIIUX B 3aKOHBI (8e1uyUHa xapakmepuzyen).

CryzaeHT JEMOHCTPUPYET 3HAHUS BEJIMYNH, XapaKTEPU3YIOIIHUX CBOWCTBA U TIOBEJICHUE
MOJIeJIeH, @ TAK)KE BXOASIIMX B 3aKOHBI (8eIUYUHA YUCTIEHHO PABHA).

CTyAeHT JEMOHCTPHUPYET 3HAHUS SAMHHMII BEJINIMH, XapaKTePU3YIOIINX CBOMCTBA U
TIOBEJICHHE MOJICIICH, a TAK)KE BXOMSIIUX B 3aKOHBI (6€IUUUHA UMeen CLedyIOu)Io 1
eOUHUYY UBMEDEHUSL).

CTylieHT JeMOHCTPUPYET YMEHUS OOBACHATh (PU3MUECKUI CMBICT OCHOBHBIX 3aKOHOB
WY TIPECTABIATh UX B TpaduuecKkoM Brje (ypaBHEHHS COCTOSIHUS MICABHOTO Tasa,
nocrynara MakcBesuia, ra30BbIX 3aKOHOB, IIEPBOIO Ha4ajla TEPMOJANHAMUKH, BTOPOTO 1
Havajia TepMOJIMHAMUKH, YpaBHeHUs1 Maiiepa u Jip.), Hd OCHOBE KOTOPBIX MOTYT OBIThH
pEILIEHBI CTaHAAPTHBIC 3a/1a4H.

CTyAeHT JeMOHCTpUPYET yMEHUs POPMYIUPOBATh 3aKOHLI (ypaBHEHHUS KoieOaHul,
yCJIOBHS. MUHUMYMOB U MAKCUMYMOB B YPaBHEHHUS COCTOSIHUS MJI€AJIbHOTO Ta3a,
noctynara MakcBesuia, Ta30BbIX 3aKOHOB, IEPBOI0 Havajla TEPMOJIMHAMUKH, BTOPOTO 1
Hauaja TepMOJMHAMUKH, ypaBHeHUs1 Maiiepa u Jip.), Ha OCHOBE KOTOPBIX MOTYT OBbITH
pEelIeHbI CTaHJAPTHBIE 3a/1a4H.

CTylleHT IeMOHCTPUPYET 3HAaHUS MaTeMAaTHYECKUX (POPMYJI 3aKOHOB (YpaBHEHUS
COCTOSIHUS JI€AJIBHOTO ra3a, nocTyJjata Makcsea, ra3oBbIX 3aKOHOB, IEPBOTO

. 1
Hayvajia TEpMOJMHAMUKH, BTOPOT0 Hayajaa TEPMOJUHAMUKY, ypaBHEHUS Maiiepa u
Jp.), HA OCHOBE KOTOPBIX MOTYT OBITh PELLIEHbI CTAHAAPTHBIC 33JaUH.
MaxkcuMasbHbIH 0a 3a KOJNIOKBUYM 8
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Bonpoch 1151 3a1IUTHI 0TYETOB MO0 Ja00pPaTOPHBIM padoTaM 1o Moay. 0 « TepMoanHAMHI KA
Bonpocwr  ona  sawumer  omuemog aabopamopHuix pabom no mooyuo «IepmoouHamuxay
(no 1 b6anny 3a nonusili omeem Ha Kaxcowlli 60NPOC, MAKCUMYM — 2 6a11a 3a YCMHYIO UL NUCbMEHHYIO
3awumy omuema,):

T.1.«Metoa CToxca» T.1.«Metoa CTokca»

1. 3anummuTe BTOpOi 3akoH HproToHa 117151 TEna, 1. 3anummTe u chopmynupyite 3akoH CTokca

JBUXKYIIETOCS B )KUIKOCTH, B 0011IeM BUJE.
VKaXuTe BEJIMYUHBI, BXOISIINE B 3aKOH.
JlaiiTe onpeneneHye MIOTHOCTH Tela.

2. BeiBemuTe pacueTHYO GOPMYITY JUIsI
Kod(dUIMEHTa BSI3KOCTH B Barrem
IKCIIEPUMEHTE.

JJI1 BA3KOCTH.

2.

[MonyunTe eaMHUILY U3MEPEHHS
ko3 dunmenTa Ba3kocTu u3 3akoHa CTokca.

T.1.«Metoa CTokcay»

T.1.«Metox CTokca»

1. Jlaiite onpenenenue ko3ddunmenra
Bsi3kocTu. [loueMy siBIIeHHE BSI3KOCTH
Ha3bIBAIOT SIBJICHUEM IepeHoca?

2. Onumure, 4T0 U3MEPSIETE HAIPSMYIO U KaK
OLICHUTb NOTPELIHOCTH ITUX U3MEPEHUI.

. B uem 3akimrogaercs SBICHHUE BA3KOCTH

(mosicaute 6e3 popMyIbl). MOKHO JiH
OTHECTHU ABJICHHUEC BA3KOCTU K HeO6paTI/IMOMy
nponeccy? [ouemy?

. OHI/IH_II/ITe, YTO U3MEPACTE KOCBEHHO U KaK

OLCHUTH NMOTPCIIHOCTH ITUX H3MepeHHﬁ.

T.2.«Iloka3aTeab aguadaTb

T.2.«Iloka3aTejb aguadaTLI»

1. aiite onpeneneHue yaenbHON
TEIUIOEMKOCTH ra3a. YKaxure, Kak oHa
CBs3aHA C MOJIIPHON TEIJIOEMKOCTHIO.

2. YTO NpOUCXOUT MIPU U30TEPMHUUECKOM
HarpeBaHuu ¢ Makponapamerpamu (P,V,T)?
OTtBeT 000CHY#ITE C TOMOIIBIO 3aKOHOB.

. ITouemy TemI0eMKOCTb Ta3a Mpu u300apHOM

HarpeBaHUM OTIMYAETCS OT TEIUIOEMKOCTH
rasa Ipu U30XOpPHOM HarpeBaHUM? 3anMIINTe
ypaBHeHue Ilyaccona, ykaKuTe BEINYMHBI,
BXozsmue B popmyiy. Jlaite onpeneneHue
roxasareiisi aguadaTel

. OHI/IH_II/ITe, YTO U3MEPACTE KOCBEHHO U KaK

OLCHUTH NMOTPCIIHOCTH ITUX H3MepeHHﬁ.

T.2.«Iloka3aTeab aaguadaTb»

T.2.«Iloka3aTejab aguadaTLI»

1. JlaitiTe onpeneneHrue MOJISIPHOM
TEIUIOEMKOCTH Tra3a. YKaxuTe, Kak OHa
3aBHCHT OT YHUCJIA CTETICHEH CBOOO/IBI.
3anumuTe ypaBHeHue Maiiepa, ykaxure
BEJIMYMHBI, BXOIIHE B hOpMyTy/

2. YTo mpoUCXOIUT MPHU U30XOPHOM
oxJaxaeHuu ¢ Makpornapamerpamu (P,V,T)?
OTtBeT 000CHYHTE € MOMOLIBIO IEPBOTO
Hayaja TEPMOJMHAMUKH U Ta30BbIX 3aKOHOB.

. 3anumuTe YPAaBHCHUC COCTOSAHUA UACAIIBHOTO

rasa, y'Ka)KI/ITe BCINYHNHBI, BXOAAIINEC B
Gopmyuy.

. UTto mpoucxoauT npu aauabdaTHOM Ipouecce

¢ makponapametrpamu (P,V,T) mpu
pacupenuu ra3a? OTBeT 000CHYHTE ¢
MIOMOIIBIO IEPBOT0 Ha4ajia TEPMOAUHAMUKHI
Y Ta30BBIX 3aKOHOB.

T.4.«/IBHAKEHHE MOJIEKYJT BO31YXa»

T.4.«/IBHKeHHEe MOJIEKYJT BO3IYXa»

1. 3anumute popmyny 3akona Herotona st
BSI3KOI'O TPEHUsI, MOACHUTE (PU3HUECKHI
CMBICII 3aKOHA. Y Ka)KUTE BEIUUYUHBI,
BXOJSIILIME B 3aKOH.

2. Iloyemy npH yCTaHOBUBILIEMCS JBH>KCHUHN
CyMMa BCEX CHJI, ICUCTBYIOUINX HA DJIEMEHT
ra3a JJ0JhDKHA ObITh paBHA HYJIIO?

JlaiiTe onpeneneHne pacxoaa BO3ayXxa..

. Korz[a MOKHO IPUMCHSATH 3aKOHBI JIBUKCHU S

HeC)KUMaeMou KuAKOCTH? OTBET 000CHYHTE.
B ombiTe maMuHapHOE WK TYpOYJICHTHOE
Te4eHue rasza?
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T.4.«JIBHKEHHE MOJIEKYJ BO3TYXa)»

. B yem 3akimouaercs siBJIeHHE BA3KOCTH?
HOquy SIBJICHUC BA3KOCTH HA3bIBAIOT
SABJICHUCM nepeHoca?

. OHI/II_HI/ITG, 4TO U3MEPACTC KOCBCHHO U KaK
OLCHUTH NOTPCHIIHOCTH 3TUX I/ISMepeHI/If/'I.

T.4.«/IBKeHHnE MOJIEKYJI BO3IYXa»

. Haiite onpenenenue ko3 puiueHTa

BA3KOCTU U €T0 CAMHHIILI U3SMCPCHUS.

. Onumure, 4TO U3MEPSIETE HAIPSIMYIO U KaK

OLCHUTH MMOTPCIIHOCTH ITUX PISMCpCHPIIZ.

T.6.«Tenmn0eMKoOCTb TBEPABIX TeJ»

T.6.«TennoeMKoCcTh TBEPAbIX TeJ»

. Uto Takoe 0OpaTUMBIl 1 HEOOPATUMBIIA
npoueccsl? Kak ¢ moMOLIbI0 SHTPOIIUH
ONHUCATh 3TH MPOIIECCHI?.

. Kakue Benmmuuab HU3MCPSAIOTCA B
OKCIICPUMCHTC HAIIPpAMYIO U KaK OLICHUTDb
MOrpCIIHOCTh UX I/ISMCpeHI/IH?

. . 3anuIInTe BTOPOM 3aKOH TEPMOJIMHAMUKH,

YKAXKXUTC BCIIMYNHBI, BXOAAIINC B 3dKOH.

. BeiBenute pacueTHyto popmyity aist

HU3MCPCHUS TCIINIOCMKOCTH B Bamem
9KCIICPUMCHTC.

T.6.«Tenmno0eMKoOCTb TBEPABIX TEJ»

T.6.«Temno0eMKoCTb TBEPABIX TEJ»

. Jaiite onpeneneHue ynenabHOU
TermioeMkocTu. Kak OHO ¢BSI3aHO ¢
ONpeAeICHUEM KOJIMYECTBA TEIIOTHI?

. BoiBegute pacuernyto popmyiy s
U3MEpEHHS TEeIJIOEMKOCTH B Barem
JKCIIEPUMEHTE.

. Uto Takoe PaBHOBECHOC U HCPABHOBCCHOC

COCTOSIHHMS] TEPMOJJUHAMUYECKOU CUCTEMBI?

. Kakue BennunHbI HU3MCPSAIOTCA B

SKCIICPUMCHTE KOCBEHHO M KaK OIICHUTH
MOrpeCIIHOCTh UX I/I3MepeHI/ISI?
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Tabmmna 1.10 — Kpurepun otieHK# cpopMHUPOBAaHHOCTH KOMIETEHITUH MTPH U3YYEHUN MOJTY IS

((TepMOI[I/IHaMI/IKa N CTAaTUCTHUYCCKAasi (I)I/ISI/IKa»

Konu
HauMEHOBaHHE
WHIUKaTOpa
IIOCTHIKEHHUS
KOMIICTEHIIMH
(actn
KOMITETCHITIH )

Kpurepun oniennBanus chopMUpOBaHHOCTH KOMIIETECHIHH

(4acTH KOMIIETEHIIUN)

Ha 0230BOM YpPOBHE

Ha MOBBIIICHHOM YPOBHE

COOTBETCTBYET OIICHKE
«YJIOBJICTBOPUTEITHHOY
50-64% ot
MaKCHMAaJILHOT'O Oajia

COOTBETCTBYET OIICHKE
«XOPOIIIO»
65-85% ot

MaKCHMAaJILHOTO Oaia

COOTBETCTBYET OIICHKE
«OTIIMYHO»
86-100% ot

MaKCHUMaJILHOI'O Oajia

W/I-Tonk-1
Ucnone3yer
OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYH
BIX JTMCLMILIMH IS
peuieHus
CTaHJAPTHBIX
3aJa4
B COOTBETCTBUU
c
HaIMpaBJIE€HHOCTHIO
po¢eCCHOHATBHO
U 1eSITeIbHOCTH

JleMoHCTpUpy€eT 3HaHHE
OCHOBHBIX 3aKOHOB
TEPMOTUHAMUKHU
(3amuceIBaeT GopMyJIbl
3aKOHOB, TIOSICHSET UX
(bUBUYECKUN CMBICT
BEJIMYMHBI, BXOJISIINE B
3aKOHBI), TIOSICHSIET, K
KaKUM SIBJICHUSIM
OTHOCSITCS 3aKOHBI.
JeMoHcTpupyer
yMEHHE IPUMEHSTh
OCHOBHBIE 3aKOHBI K
PEILICHUIO CTaHAAPTHBIX
3a/a4 Ha pacyeT
COCTOSTHUS
TEPMOJIUHAMUYECKOMN
CUCTEMBHI,
napaMeTprUuecKux 1
HEPTeTHYECKUX
XapaKTePUCTHK
M30IPOLIECCOB: HE
MOJTHOCTBIO
CaMOCTOSITEIIEHO
(BO3MOKHO,

C WCIIOJTh30BAaHUEM
KOHCIIEKTa) BEPHO
3aMUChIBAET POPMYJIBI
3aKOHOB B pEIICHUU
3a1a4u, crocoOeH
chopMyIUpOBaTh
METO]T PEIICHUS
3aJla4d, MOSICHUTh, KaK
MPUMCHSFOTCSI 3aKOHBI
K PEIICHUIO
CTaHIApPTHBIX 3a/1a4,
peliaeT CTaHIapTHHIE
3amauu (cM.1m.2.2
dOC).

JleMoHCTpUpy€eT 3HaHHE
3aKOHOB
ANEKTPOAUHAMUKH
(3amuceIBaeT opMyJIbl
3aKOHOB, TIOSICHSET UX
(bUBUYECKUN CMBICT
BEJIMYMHBI, BXOISIIIE
B 3aKOHBI), OTICHIBACT
SIBJICHUA U OOBSICHSIET,
K KaKUM SIBJICHUSM
OTHOCSITCSI 3aKOHBI.
JleMoHCTpUpYET YMEHHE
MPUMEHSATH OCHOBHBIE
3aKOHBI 3JIEKTPOJUHAMUKHU
K PEIICHUIO CTaHAAPTHBIX
3aja4 Ha pacyeT
COCTOSTHUS
TEPMOJIUHAMUYECKOM
CUCTEMBI,
napaMeTPUICCKUX U
SHEPreTUYECKHUX
XapaKTePUCTHK
M30MPOIIECCOB:
MPAKTHYECKH MTOJTHOCTHIO
CaMOCTOSITENILHO
(c HEOOTMBIIIMMH
3aMeUYaHUsIMH) BEPHO
3aMUChIBAET POPMYJIBI
3aKOHOB B PEIICHUU
3a1a4u, crocoOeH
chopMyIUpOBaTh METOJ
pelICHUS 3a/1a9H,
MOSICHUTb, KaK
MIPUMECHSIFOTCSI 3aKOHBI K
PEIICHUIO CTAaHAAPTHBIX
3aJa4 ¥ PeIInTh 3a/1a9y.

Crnioco6eH (¢ HeOOIBIIUMU

3aMeuYaHUsIMU) MOSCHUTh
METOJ] peIleH s 3a/1aul B
0000IIIEHHOM BUJIE
(em.m.2.2 ®OC).

JIeMOHCTpUpYET 3HaHUE
3aKOHOB
AIIEKTPOIUHAMUKH
(3aruceIBaeT HOpMyIIbI
3aKOHOB, TIOSICHSIET UX
(U3UYECKUN CMBICT U
BEITUYHHBI, BXO/ISIINE
B 3aKOHBI), OTIMCHIBACT
SIBJIEHUS U OOBSICHSET,
K KaKUM SIBJICHUSIM
OTHOCSITCS 3aKOHBI.
JleMoHCTpUpyET YMEHUE
MPUMEHSITh OCHOBHBIE
3aKOHBI K PEHICHUIO
CTaHIApPTHBIX 33/1a4 HA
pacyder COCTOSIHUS
TEPMOJIUHAMUYECKOMN
CUCTEMBI,
napamMeTpUIeCcKuX U
IHEPTEeTHICCKHUX
XapaKTePUCTHK
M30IPOIIECCOB:
MOJIHOCTHIO
CaMOCTOSITEIILHO ,
BEPHO 3aIHCHIBACT
(hOopMyJIBI 3aKOHOB
B pCILICHUU 33/a4H,
crocoOeH
chopMyIUpOBaTh METO[
pEIICHUS 3aa9H,
MOSICHUTD, KaK
MIPUMEHSFOTCSI 3aKOHBI K
PELICHUIO CTaHAAPTHBIX
3azad.
Cnocoben
CaMOCTOSITEITLHO
BBIOpATh U MOSICHUTH
METO/T PEeIICHUS 3a/1a9H B
0000IIIEHHOM BUIE
(em..2.2 ®OC).
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2. OHEHUBAHUE IITMCBMEHHBIX PABOT CTYJAEHTOB

2.1. OueHnBaHMe NMCbMEHHBIX PAa0OT CTY/I€HTOB,
perjiaMeHTHPyeMbIX Y4eOHBbIM MJIAHOM

PacueTrHo-rpapuueckas padora Nel «MexaHuka».
Pacuemno-epaghuueckas paboma vinonnsemcs no eapuanmam, ¢ pazHblMu YUCI08bIMU 3HAYEHUAMU

xapakmepucmuk pacemampueaemozco 06’b€l<ma, npedcmaeﬂeHHbmu 6 MemooOudecKux YKA3aHUAX.

Tabnuna 2.1.1 — @opmupyembie KOMIETEHIMH (MM UX YACTH)

Kon n HaumeHoBaHME KOMIIETCHITUT Kon n HaumeHnoBanue nHIUKaTOpa OneHovHbIE
JIOCTHOKCHHST KOMITETCHIIUH (JacTH Marepuaibl U
KOMITIETCHIINH ) CpEeACTBA
OIIK-1. Crioco6GeH pemars THIIOBbIE W/1-lon-1 Micnonbsyer ocHoBHbIe
3aa4n MpodeccHoHATBHON 3aKOHBI €CTECTBEHHOHAYYHBIX
JIeSITEIbHOCTH Ha OCHOBE 3HAHUM JTUCIUTUTNH JIJIs PEIICHUS CTaHIapTHBIX
OCHOBHBIX 3aKOHOB MaT€MAaTHYECCKUX 3a71a4 B COOTBETCTBHH PI'P «Mexanuka»

U €CTECTBEHHBIX HAYK C
MIPUMEHEHHEM MH(OPMaLIMOHHO-
KOMMYHUKAIMOHHBIX TEXHOIOTUI

C HaIPaBJICHHOCTHIO MPO(}HECCHOHAITEHON
JESTeTbHOCTH

Temaruka 3agannii PI'P «Mexanuka»:

1. KpuBonuHeilHOe JBMKEHME MaTepUaJbHOM TOYKM (YypaBHEHUS KHHEMAaTUKH): pacyer
KMHEMaTHYEeCKUX XapaKTEPUCTUK MBIDKEHUS (ypaBHEHHE IBIDKEHHS 3aJIaHO); pacdyeT KHHEMaTHUYECKHX
XapaKTEpUCTHK ABM)KEHHUS TeNa B 1oJie 3eMiu (YpaBHEHHE JBUKEHUS HE 3aJ1aHO).

2. BpamarenbHoe [BIKEHUE Tena (ypaBHEHHS KHHEMATHKH): pacyeT KHUHEMaTHYEeCKUX
XapaKTepUCTHK JIBKEHUS TOYEK Tena (ypaBHEHHE JBM)KEHMS 3aJaHO); pacdeT KHUHEMaTHYEeCKUX
XapaKTePUCTHK JABIKECHUS TOUEK Tena (ypaBHEHHUE JBIKEHUS HE 3371aHO).

3. TloctynarenbHoe IBHYKEHHUE Tesa (ypaBHEHUS KMHEMAaTHKU U 3aKOHbBI JUHAMMKH): pacyeT CHII,
KMHETUYECKON M MOTEHUUAIbHON SHEPIHil, CKOPOCTU M YCKOPEHUS Tel, IBHKYIIMXCS MO HAKIOHHON U
TOPU30HTAIIBHOW IIOCKOCTSIX.

4. BpamarenbHOE ABMKEHHE Tela (3aKOHBI IMHAMUKH): pacueT MOMEHTA CUJIbl, MOMEHTA WHEPIIHH,
KHUHETUYECKOW 3HEPIUH, pabOThl MOMEHTA CUJI JUIsl CAMMETPUYHOIO TEJla, BPAILlaloLErocsi OTHOCUTEIBHO
OCH CUMMETPHUH U OTHOCUTENIBHO OCH, OTCTOSIIEN HA HEKOTOPOE PaCcCTOSTHUE OT HEeE.

5. JlBwxkeHue cCBSi3aHHBIX Tei (ypaBHEHUS KHHEMAaTUKU U 3aKOHbl JIMHAMUKH): pacyeT
KMHEMaTUYEeCKUX XapaKTePUCTHK JBIKEHUsS OJIOKa U MOABEIICHHBIX HA HEM IPY30B.

6. PaBHOBecue Ten (yCJIOBHS PAaBHOBECHs): pacyeT IOJIOKEHHUS TOJbeMa Tejla Ha HaKJIOHHOU
MOBEPXHOCTH.

7. llentp Macc (yciaoBHsI paBHOBECHsS, YpaBHEHHE-OIPENEICHHE TOYKM LEHTpa Macc): pacuer
T€OMETPHUUECKUM CIIOCOOOM TOUYKH IIEHTpa Macc (CaMOCTOSITENbHOE U3yUeHUE TEOPUH IO TUIaHY U pacuer
CaMOCTOSITEIIbHO BEIOPAHHOM 33a/1a4i — 3aJJaHNE TIOBBIIIEHHOTO YPOBHS).

8. AOcomoTHO ympyroe u aOCONIOTHO HEYNpyroe coynapeHus (3aKOHbl JAMHAMUKH): pacyeT
CKOpOCTEM Ten Tmocie coylapeHHsl (CaMOCTOSITEIbHOE HW3Y4YEHHE TEOpHUM M0 IUIaHy M pacueT
CaMOCTOSITENILHO BRIOPAHHOM 3a7]au — 3a/1aHue TIOBBIIIIEHHOTO YPOBHS).

35



Tabmuna 2.1.2 — Kpurepun onieHKH pacdeTHO-rpadudeckoil padbotel «MexaHuKay

MaxkcuManbpHbIH 0alI
OrneHrBaeMbI KOMIIOHEHT 3HAHUHN U yMeHU# nipu 3amute PI'P JJIS1 OLICHUBAEMOTO
KOMIIOHEHTA

Komnonent Nel (U-1omk.1). PopMynupoBKa 3aKOHOB, 3HAHWE MaTEMAaTUYECKUX
dbopMyI U GUZNYECKOTO CMBICIIA 3aKOHOB MEXaHUKH (3aKOHOB KHHEMATHKH,
3aKk0oHOB HpI0TOHA, OCHOBHOTO 3aKOHA JUHAMUKH BPAIIATEILHOTO ABUKEHUS, 2
YCIIOBUI paBHOBECHS, TEOPEMbl 00 U3MEHEHUU KHHETHUECKON YHEPTHH, 3aKOHA
COXpaHEHHUs SHEPIHH), HA OCHOBE KOTOPBIX PEIICHBI 3a/1a4H.
Kommnonent Ne2 (M/I-1omk-1). YMeHHE BEepHO IPUMEHSATH 3aKOHBI (CM.
KoMTIOHEHT Nel) K pemieHuro 3a7a4 ¥ MoIy4aTh KOJTUYECTBEHHBIC, rpaduueckue
Y KaUYeCTBEHHbIE PE3yJIbTaThl 3HAHUE METOJIOB PEIICHUS 3a]a4, YMEHUE 4
OOBSCHITH METOJI PEIICHUS 3a]1a4, 1aBaTh PAa3bsICHEHUS, KaK PUMEHSIOTCS
3aKOHBI K PELICHUIO 33a4.
Kommonent Ne3 (UI-10opk.1). 3HaHUE SBIEHUN U 3aKOHOB 10 CAMOCTOSITEIIBHO
M3y4aeMbIM TeMaM — a0COIIIOTHO YIIPYToe U abCOIOTHO HEYIIPYToe COyAapeHus, )
— YMEHHE IPUMEHSTh 3aKOHbI COXPAHEHUSI UMITYJIbCa U SHEPTUH K PELIICHUIO
CaMOCTOSITENILHO MOJO0PAHHBIX 3a]1a4.

MakcumanbHbIN 0aju 3a BeIoHEHUE U 3anmuty PT'P 8

Tabmuua 2.1.3 — Kpurepuu oneHku cHOpMHUPOBAHHOCTH KOMIETEHIUH 10 pacdyeTHO-rpapuuecKoi

pabote «MexaHuka»

Ko u HaumeHoBaHue

Kpurepun onenuBanust copMUPOBAaHHOCTH KOMIIETEHIIMN

(JacTH KOMIICTEHIIHH )

WHJIUKaTOpa Ha 6a30BOM ypOBHE Ha TMOBBIIIIEHHOM YPOBHE
JOCTHKEHHMS COOTBETCTBYET OIIEHKE | COOTBETCTBYET OLICHKE | COOTBETCTBYET OIICHKE
KOMITETCHITNH (4acTh «YJOBJICTBOPUTEILHO «XOPOIIIOH «OTIIUYIHO
KOMIIETEHIIIH) 50-64% ot 65-85% ot 86-100% ot
MaKCHMaJILHOIrO 0ajana | MaKCHMAaabHOro 0ajjia | MakCHMAajJbHOTo Oailia
O1ieHnUBaeMbIE O1ieHMBaeMbIe O1eHnBaeMBbIE

N/-1omk-1 Ucnonb3yer
OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX
JUCLATIINH JJIs
pelIeHns cCTaHgapTHBIX
3a1a4 B COOTBETCTBUU
C HANPaBJICHHOCTHIO
npodecCuoHAIbHON
JeSITEIbHOCTH

KOMITOHEHTHI (CM. TaoJI.

2.1.2) chopmupoBaHsl,
HO CYIIECTBYIOT
3aMeyaHus 10 MOJHOTE
MIpeICTaBICHUS
uHpOpMauU H(WIH)
yMEHHE IPUMEHSATh
3aKOHBI K PELICHUIO
3amaqy
JIEMOHCTPHUPYIOTCS
HE TIOJTHOCTHIO
CaMOCTOSITENILHO
(c ucronb30BaHUEM
KOHCIIEKTOB).

He nonHocTerO
CaMOCTOSITENILHO
TpaKTyeTcs
uHpopmanus,
Mpe/ICTaBJICHHAS B
rpaguIecKoM BHUJIE.

KOMITOHEHTHI (CM. Tal0I.
2.1.2) chopmupoBaHsl,
MPAKTUYCCKH HET
3aMEUYaHMi 1O MOJIHOTE
MIPEICTABICHHS
uHpOpMannu. Y MeHHE
MPUMEHSTH 3aKOHBI K
pENICHHUIO 3a/1a4,
JIEMOHCTPUPYIOTCS
0e3 UCIOIb30BaHUS
KOHCIIEKTOB, HO C
HEOOIBITUMH
3aMEYaHUSMHU.
Bri3biBaet
HE3HAUUTEILHBIC
3aTpyIHEHUS
CaMOCTOSITEIIbHAS
TPaKTOBKa
uH(popManu,
MPEJCTAaBICHHON B
rpaduvuecKOM BHJIE.

KOMITOHEHTHI (CM. TaOJI.
2.1.2) chopmupoBaHsI,
HeT 3aMe4YaHui 1o
MIOJTHOTE
npeCcTaBIeHUs
UHpOpMAIINH.
JleMoHCTpUpYeTCs
MIOJTHOCTBIO
CaMOCTOSITENIEHOE
BJIaJICHHE METOIaMHU
peleHus 3aaau.
He BbI3BIBacT
3aTpyAHECHUH
CaMOCTOSITEIIbHAS
TPAaKTOBKa
UHpOpMaLNH,
IPEJCTAaBICHHOM B
rpad)U4ecKOM BH/IE.

PacueTrHo-rpaduueckas padora Ne2 «Kosebanusi 1 BOJIHBI».

36




Pacqemno—epaqbuquKaﬂ pa60ma 6blNOJIHAENCA NO eapuanmam, ¢ pasHbiMU YUCTIOBbIMU 3HAYEHUAMU
xapakmepucmuk pacemampueaemozco 06’b€KmCl, npedcmaeﬂeHHbmu 6 MemooOudecKux YKA3aHUAX.

Tabnuna 2.1.4 — ®opmupyemble KOMIETEHIIMH

Koz ¥ HauMeHOBaHUE KOMIETEHIN Koz ¥ HauMeHOBaHKE HHMKATOPA OLeHOYHbIE
JTOCTHXEHHSI KOMIIETEHIMH (4acTH MaTepHuasl 1
KOMITIETCHIINH ) CpEeACTBA
OIIK-1. Crioco6GeH pemars THIIOBbIE W/1-lon-1 Micnonb3yer ocHoBHbIe
33729l PpohecCHOHANBHOIM 3aKOHBI €CTECTBEHHOHAYYHBIX
JEATENBHOCTH HAa OCHOBE 3HAHMI JUCLUILINH JUIS PEUIEHHS CTaHIAPTHBIX
p P PI'P «Konebanus
OCHOBHBIX 3aKOHOB MaT€MaTH4YCCKHX 33724 B COOTBETCTBUHU 1 BOJHBD
1 CCTCCTBCHHBIX HAYyK € C HANPaBJIEHHOCTHIO MPO(ECCUOHATLHON
npuMeHeHneM HHPOPMALIHOHHO-
. NEATETBHOCTH
KOMMYHHKAIHMOHHBIX TEXHOJIOTHI

Tematuka 3apannii PI'P «Koneb6anus n BoIHbD):
1. Kone6anus. CBoOoaHBIE KONEOaHNS IPYKUHHOTO MasiTHUKA.
Konebanus. 3aTyxaromue kojaeOaHus MPYKMHHOTO MasiTHUKA.
Konebanus. BeiHyxkaeHHbIE KoJleOaHUsI IPYKUHHOTO MasTHHKA.
CrnoxeHune xonebaHuil (0JTHOHANPABICHHBIX M B3aMMHONEPIECHIUKYJIISPHBIX).
BounHosrle siBiienus. UaTepdepeHius BOIH, yCTaHOBKA IS TIOTy4eHus kKoJier; HpioToHa;
Bonnosele sBnenus. udpakuus BoiH, qudpakius Opaynrodepa Ha MpSIMOIUHEHHON IENH;
BousinoBsie sBnenus. [lonsipuzanus BOH.
B3aumMopeiicTBre cBeTa ¢ BelleCTBOM (paccesiHue, MOTJIO0IeHNE CBETa, TUCTIEPCHs).

XN R WD

Tabnuua 2.1.5 — Kputepuu onieHKH pacueTHO-rpaduyeckoit paboThl

MaxkcuManbHbIN 0aLI

OueHuBaeMblii KOMIIOHEHT 3HaHUM U yMeHu# npu 3amure PI'P JUIS OLIEHWUBAEMOTO
KOMIIOHEHTA
1 2

Kommonent Nel (M-10opk.1). PopMyIupoBKa 3aKOHOB, 3HAHUE MAaTEMATHIECKUX
dbopMyI U GU3NYECKOTO CMBICIIA ypaBHEHU KoJieOaHuH (ypaBHEHHI CBOOOTHBIX
KoJIeOaHMil, 3aTyXalIMKX KOJIeOaHH, BRIHYKICHHBIX KOJICOaHMI1), HA OCHOBE
KOTOPBIX PElICHBI CTAaHAAPTHBIE 3aa4H.

Kommonent Ne2 (M/I-1opk-1). YMEHHE BEpHO UCIIOJIb30BATh 3aKOHBI (YpaBHEHHI
CBOOOJHBIX KOJI€OaHMA, 3aTyXalOIMX KOJIeOaHUH, BEIHYK/ICHHBIX KOJIeOaHUN)
IPY PEIICHNH 3a/1a4 1 MOJTy4aTh KOJINYECTBEHHBIE, IpapHIeCKHe 1
Ka4eCTBEHHBIE pe3yJIbTaThl 3HAaHUE METOOB PEUICHHUs 3aa4y, yMEHHUE OOBSICHATh
METOJI peIICHHS 33/1a4, 1aBaTh Pa3bsCHEHU, KaK IPUMEHSIIOTCS 3aKOHBI K
pEIIEHHIO 3a/1a4.

Kommonent Ne3 (U/I-10opk.1). 3HaHUE SBIEHUN U 3aKOHOB 10 CAMOCTOSITEIIBHO
I/I3y‘-IaeMbIM TEMaM — CIIOKCHUC O,Z[HOHaHpaBJIeHHLIX n 1
B3aMMHOIICPIICHIUKYJSIPHBIX KOJIeOaHUH.

Komnonent Ned (MUI-1o11k-1). PopMyarpoBKa 3aKOHOB, 3HAHUE MATEMAaTUYECKUX
(GopMyn 1 GU3NIECKOTO CMBICIIA YCIOBUM MaKCUMYMOB U MUHHMYMOB
MHTEHCUBHOCTH BOJIH B UHTEpEepEHIINU 1 TU(paKLny, 3aKoHa Maroca 1is
HOJISIPU3aLMU, HA OCHOBE KOTOPBIX PELICHbI CTaHAAPTHBIE 3aJauu.
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1

Kommonent NeS (MI-1opk.1). YMeHHE BEepHO HCTIOIB30BaTh 3aKOHBI (YCIOBUS

MaKCUMYMOB 1 MUHMMYMOB HHTEHCUBHOCTH BOJIH B UHTEPPEPEHIINU U

IudpakLuy, 3aKoH Maroca Ui NOJIspU3alui) IpY PEeLIeHNH 33/1a4 U oIy4aTh
KOJINYECTBEHHBIE, rpa)uuecKre U KaueCTBEHHBIEC Pe3yJIbTaThl 3HAHUE METOJIOB

penieHus 3a1au, yMeHHe 0OBSICHATh METO/ PEIICHUs 3a/1a4, 1aBaTh
pa3bsICHEHUS!, KaK MPUMEHSIOTCS 3aKOHBI K PEIICHUIO 3a]1a4.

KommonenTt Ne6 (M/I-10pk.1). 3HaHUE SABIECHUN U 3aKOHOB 10 CAMOCTOSITEIIBHO

HN3y4acMbIM TEMaAM — B3aHMMOJCHCTBHE CBETA C BEIIECTBOM (paCCGﬂHI/Ie,
oraomeHuc CBCTAa, I[I/ICHCpCI/IH).

MakcumanbHbIN 0asut 3a BeIMoJHEeHUE U 3amuty PI'P 6

Tabmuma 2.1.6 — Kputepunm oneHku cHOpMUPOBAHHOCTH KOMIIETEHIIMHA IO pacyeTHO-rpadudecKon

pabote

Kox n sHanmenoBanue

Kputepuu ouenuBanus chopMrUpoBaHHOCTH KOMIIETEHIIUN

(4acTu KOMIETEHITNH)

WHJIHKaTOpa Ha 0a30BOM ypOBHE Ha MOBBIIIEHHOM YPOBHE
JOCTUKCHU COOTBETCTBYCT OLICHKE COOTBETCTBYECT OLICHKE COOTBETCTBYCT OLICHKE
KOMIIETEHIIUH (4aCTH «YOOBJICTBOPHUTEIIBHOY «XOpOoIIOo» «OTJIMYHO»
KOMIIETCHIIUH) 50-64% ot 65-85% ot 86-100% ot
MaKCHUMaJILHOIrO 0ajana | MaKCHMAaJabHOro 0ajja | MakCHMAaJbHOTo Oajlia
O11eHUBaeMEbIE O1ieHUBaeMBbIE O1eHUBaeMBbIE

WN-1onk.1 Ucnionb3yeT
OCHOBHBIC 3aKOHBI
€CTEeCTBEHHOHAYYHBIX
JUCIIUIUINH IS
pElIeHUs CTaHAAPTHBIX
3a7a4 B COOTBETCTBUU
C HAMPaBJICHHOCTHIO
npodecCuoHaIbHON
JIEITENILHOCTH

KOMITOHEHTHI (CM. TaoJI.

2.1.5) chopmupoBaHsl,
HO CYIIECTBYIOT
3aMEYaHus 10 TMOJHOTE
HpeACTaBICHUS
uHpopManuu u(1im)
yMEHHE IPUMEHSTh
3aKOHBI K PELICHUIO
3amaqy
J€MOHCTPUPYIOTCS
HE MTOJTHOCTHIO
CaMOCTOSITENTEHO
(c UCTIOB30BaHUEM
KOHCIIEKTOB).

He nonnocTeIO
CaMOCTOSITENTEHO
TPaKTyeTCs
uHpopManus,
Ipe/ICTaBICHHAS B
rpaduuecKoM BUE.

KOMITOHEHTHI (CM. Tal0l.
2.1.5) chopmupoBansl,
MPaKTUYECKH HET
3aMEUYaHMi 10 MOJIHOTE
MpeICTaBICHUS
uHpopManuu. Y MeHHE
MPUMEHSTDH 3aKOHBI K
pelIeHuto 3aaad,
J€MOHCTPUPYIOTCS
0e3 UCIoIb30BaHUS
KOHCIIEKTOB, HO C
HEOOJIBIIUMH
3aMeUYaHUSIMU.
Brei3biBaet
HE3HAYUTeNIbHbIE
3aTpyIHEHUS
caMoCTOsITeNIbHAs
TPaKTOBKa
nHpopManuu,
MPEACTABICHHON B
rpaguIecKoM BUJIE.

KOMITOHEHTHI (CM. TaOJI.
2.1.5) chopmupoBaHsl,
HET 3aMEYaHMI 110
IIOJIHOTE
MpeJICTaBICHUS
UH(pOpMaLNY.
JlemoHCcTpHpyeTCs
HOJIHOCTBIO
CaMOCTOSITEJIbHOE
BJIaJICHUE METOAAMHU
pellieHus 3aaad.
He Bri3b1BaET
3aTpyIHCHUH
CaMOCTOSITEeJIbHAs
TPaKTOBKa
UHpOpMaLnH,
MPEICTaBICHHON B
rpau4ecKoM BHE.
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2.2. OueHuBaHHe MMCbMEHHBIX Pa00T CTY/AEHTOB,
He perJiaMeHTHPYeMbIX y4eOHbIM IJIAHOM

KonTtpoubnast padora Nel «Knunemaruka»
3adanus ona koumponvhol pabomel « Kunemamuxay

Bapuanr 1
Ecnu 6 kaxoii-nubo 3a0aie HeobX00UMO UCNOIBb308AMb YCKOPeHUe C80000H020 NAOEHUS, NPUMUME €20
pasnwvim 10 m/c’.
3agaua 1. Jluck pagmycom 48cM BpalaeTcsi BOKPYT HEMOIBMKHONW OCH TakK, YTO 3aBHCHMOCThH yTiia
MOBOPOTa OT BPEMEHM 3aJlaHa YPaBHEHUEM (p(t)=4t+2t3+24. Jnst Touek Ha 0001€ AMCKa K MOMEHTY
BPEMEHH 2C ONpEeNeINTEe HOPMAaJbHOE YCKOPEHHE U CPEJHIO  YIJIOBYIO CKOpPOCTH 32 MPOMEXKYTOK
BpeMeHH OT 2¢ 110 6¢c. M300pa3ute Ha pUCYHKE, KaK HalpaBlIeHbl BEKTOpa YIJIOBOH CKOPOCTH, YTJIOBOTO
YCKOPEHHUsI U HOPMAJIbHOTO YCKOPEHHsS B MOMEHT BpeMeHHM 2¢ (noiHoe peuwienue 3aoayu =26anua,
pucynox=0,6 bania 0onoIHUMENbHO).
3apaya 2. Msu OpomieH co ckopocThio 10M/C TOpM30HTANBHO C BBICOTHI 2M. Ompenenute, B KaKon
MOMEHT BpPEMEHHU KaMEHb YAAapHUTCA O CTEHKY, OTCTOSIIyI0 OT Mecta Opocka Ha 1,2m. Kakoii Oyzer
CKOPOCTh MslYa M Ha Kakod BBICOTE OH OyJIeT B 3TOT MOMEHT BpeMeHH? CONMpOTHUBICHHEM BO3yXa
npenedpeus (nonnoe pewenue 3adaqu =2 6ana).

Bapuant 2
Ecnu 6 kakoii-nubo 3a0aue HeobX00UMO UCNOIBb308AMb YCKOPeHUe c80000H020 NAOEHUS, NPUMUME €20
pasnvim 10 m/c’.
3agaua 1. MaTtepuanpHas TOYKA JIBIIKETCS MPSIMOJIMHEHHO TaK, YTO 3aKOHBI €€ JBIDKEHUS MOTYT OBITh
peJCTaBIeHBl 3aBHCHMOCTBI0 X(D)=4t+2t u Y(t)=2t°. Ompenennrte ee CpeiHee YCKOpPEHHE 3a
POMEXYTOK BPEMEHH OT 2¢ 0 5¢C, a TaKKe HOPMaJbHOE M TAaHTEHIMAIBHOE YCKOPEHHsS B MOMEHT
BpeMeHH, paBHbIi 10c (nornoe pewenue 3ad0auu =2 bania).
3anaua 2. Potop oOpabarbiBaromero cTanka Bpamaercsi papHo3ameaieHHo. Ero paanyc 28cm . 3a Bpems
IMUH OH U3MEHMJI YaCTOTY BpalIEHUS OT 21¢” o 3¢ Onpenenure BpeMsi, KOTJa pOTOP OCTAHOBUTCS, a
Tak)Ke TaHT€HIIMATbHOE YCKOPEHHUE , YIJIOBOE YCKOPEHHE POTOPA U YUCIIO TIOJTHBIX 00OPOTOB , CACIaHHBIX
UM 3a 9T0 Bpems. M300pa3ute Ha pUCYHKE, KaK HAlpaBJIeHbl BEKTOpA YIJIOBOH CKOPOCTH U YTIIOBOTO
YCKOpEHHsI B OSTOT MOMEHT BPEMEHH, BBIOpPAB CaMOCTOSITENILHO HAIPaBJICHHUE BpAIEHUS. YTIOBOU
CKOpPOCTH, HOPMAaJBHOTO YCKOPEHHsSI M IOJHOTO YCKOPEHHS B MOMEHT BpPEMEHH, KOIJa YacToTa ero
Bpamenust obu1a 21¢” (nonnoe pewenue sadauu =2 6anna, pucynok=0,6 6ania QOnOIHUMENbHO).

Kontposabnas padora Ne2 «MexaHuka»
3aoanus ons konmpoavhot pabomsl « Mexanuxka»
Bapuanr 1

1. [Tox kakuM YyIJIIOM K TOPHU30HTY HY)KHO YCTAHOBUTH CTBOJI OpPYIHS, YTOOBI IOPA3HTh IICIb,
HaXOJIIYIOCsS Ha 3emiie Ha paccTosHud X = 10 kM. HawanmpHas ckopocTs cHapsiza v, = 500 wm/c.
ConporuBieHreM BO3ayxa TMpeHeOpeub. [IpuBennTe TMOMHOE peIIeHWEe MPUMEHEHHS 3aKOHOB
KMHEMaTUKU B BEKTOpHOU dopMme (2 Oarnna).

2. Ha omHOpOaHBIN CIUTONTHOW IMIHHAP paaunycoM 20 cM U Maccol 2 KT HaMOTaHa JIETKasi HUTh, K KOHITY
KOTOpO# mpuKperieH rpy3 maccoit 0,2 kr. ['py3 omyckaercst BHU3, packpyuuBas nuauaap. Onpegenure
CWTy HATSDKEHUS HUTHU M BpEMsl JIBIDKEHUS TPy3a, €CJIA TIEPBOHAYATBLHO OH HAXOWICS Ha BbICOTE 1 M
1o nona. Cunoil TpeHus npeHeOpeus. (3 Gana)

Bapuant 2

1. IBa tpy3a Maccoil 1kr u 2Kr, CBSI3aHHbIE HEBECOMOH HEpPACTSKUMOW HUTHIO, IBUXKYTCA IO
TOPU3OHTAIILHOMY CTOJY, KO BTOPOMY T'py3y MPHUBS3aH €I OJWH TPEHUM rpy3 Maccout 2,5 Kr, HUTh K
KOTOpOMY TiepeOpollleHa Yyepe3 CKOJB3KUIN Kpail cToja, B pe3yJbTaTe 4ero OH OMyCKaeTcs BHU3, HE
compukacasch co croioM. Koaddunment tpenus meproro rpys3a o cron 0,1 , a mis BToporo rpysa
0,15. Haiitu cuiny HaTsHKEHHS HUTEH MEXIy BTOPBIM M TPEThUM Tpy3aMu. CHucTeMa Tel JBHXKETCS C
ycKopeHueM. (2 6amra)
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2. MaxoBuK B BUJIE CIUIOIIHOTO JUCKa, paauyc kotoporo 50 cM, a macca 40 Kr, Bpalaercsi ¢ 4aCTOTOM
240 06/mMuH. Yepe3 1 MuUH mOCiIe TOTO, KAK HAYMHAET JCHCTBOBATH MOMEHT CHJI TOPMOYKECHUS, MAXOBHK
octaHoBwiICsS. OmnpenenuTe MOMEHT CHJI TOPMOXCHHS M YHCIO OOOpPOTOB MaxOBHMKAa OT Hadvala
TOPMO>KEHHUS IO OCTAaHOBKH. (3 Oanna).

Tabnmuna 2.2.1 — Kputepuu oueHku chHOpMHUPOBAHHOCTH KOMIIETEHIMI TMPH PEIIeHUU 3aJad MOJIYJs
«MexaHukay

Koz u HauMeHOBaHHE Kputepuu oniennBanusi chopMHUpOBaHHOCTH KOMIIETEHIIUN
WHJIMKATOpa JOCTHKEHUS (JacTH KOMIICTEHIIVH )
KOMITETCHIINH (4acTH COOTBETCTBYET OIICHKE «3aUTEHO»
KOMITETCHITIH ) 50-100% oT MakcHMaJbHOTO Oaia
N-1onk.1 Ucions3yet JleMOHCTpHpYyeT yMEHHE IPUMEHSATH OCHOBHBIE 3aKOHBI MEXaHUKH K
OCHOBHEBIC 3aKOHEI pElIeHUI0 CTaHIAPTHBIX 3a/1ad Ha MOCTyNaTeIbHOE U
€CTECTBEHHOHAYTHBIX BpalllaTeIbHOE ABMKEHUE TBEPIOTO Tema (UCIONIb3YeT 3aKOHBI

JBY>KEHUS, 3aKOHBI HpI0TOHA, TeopemMy 00 H3MEHEHUH
KMHETUYECKOU DHEPIUH, 3aKOH COXPAHEHUs SHEPTUH, OCHOBHOM
3aKOH JUHAMHKHU BpalllaTeJIbHOIO ABM)KEHHUS, YCIOBUS paBHOBECHS):

JTUCITUTIIAH JJI PEIICHUS
CTaHJAPTHBIX 3a71a4 B

COOTBCTCTBUM BEPHO 3aIMCHIBACT (POPMYIIbI 3aKOHOB MEXaHUKH B PEIICHUH
C HaIIpaBJICHHOCTBIO 3aJa4u, CIIOCOOCH TOSICHUTD 3aKOHBI, CPOPMYJIMPOBATH METO/]
POQEeCCUOHATBHOM PEIICHUS 3a/1a4H, OSICHUTH, KaK MIPHUMEHSFOTCS 3aKOHBI K PEIIICHUTO
NeATEbHOCTH CTaHIAPTHBIX 3a/[a4 MEXaHUKH, UCIIOJIB3YET 3aKOHBI IS PEIICHUSI

CTAHJAPTHBIX 3aJa4 MCXaHUKHU.

KonTtpoubnas padora Ned «uekrpocrarnka. Kongencaropbn»

3adanus ons kowmponvHou pabomel «Inexmpocmamura. Konoencamopwvry (peuierue Kanicoou
3a0a4u oyerHusaemcs 6 08a 6ALNA, MAKCUMATbHYIL Oall — 4 6anna).

BapwuanT 1

3agaya 1. Ha pucynke 1| ykazaHbl pacHoJOXEHHE TOYCUHBIX 3apsloB, BEIWYHHBI 3apsloB B
MUKPOKYJIOHAX M PACCTOSHUS MEXIy HUMU B caHTHUMeTpaxX. CuuTas TOUeUHbIE 3apsiabl HEMOIBUKHBIMHU,
OTIpeNIeNINTE HANPSHKEHHOCTh U nmoTeHnuan DIl B uccieayemMoi Touke 3JeKTPUYecKoro mos (Touka A, B
kotopoil OII co3maercst Tpems 3apsinamu -5, -5 uw 5 MxKun)). Buumanue! Ilpu pewenuu 3aoauu
HeobXxooumo, umobvl Ha pucyHke ObLIU U300PACEHLL  BCe BEKMOPA HANPANCEHHOCMU, BKII0YAs

pe3yiomupyiowuti éekmop nanpsiscennocmu II1! C momomisio dhopmynsl |F' = q- E| onpenenure cuiy,
KOTOpas OyZeT AeWCTBOBAThH Ha 3apsij, paBHbI q = /N MKu1, momemniaemsblii B 3Ty Touky noist (N=20).

520 5 0 -5

0

A

B ¢

Pucynox 1.
3anaua 2. Ha pucynke 2 ykazaHa cxeMa COCIMHECHHS KOHACHCATOPOB, ONPEICITUTE OOIIYIO
ANEKTPOEMKOCTh coenHenust kouaencaropos (C;= 10, C,= 10, C3= 10, C4=3, Cs=2, Cs=15). C
nomosio Gopmyinsr |g = C;, -U| onpenenute oOmumii 3aps coeMHEHUs KOHIEHCATOPOB, YUUTHIBAs,

YTO HANpsKEHUE, MOIaBaeMOe Ha 3TO coeuHenue, paBHo 120 B. Onpexnenure 3apsa v HanpsiKeHUE Ha
Ka)KZIOM KOHJEHCATOpE.
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Pucynox 2.

Bapuant 2
3agaya 1. Ha pucynke 3 yka3aHbl pacHoJIO)KEHHUE TOYEUHBIX 3apsA]0B, BEJIWYMHBI 3apsoB B
MHUKPOKYJIOHAX M PACCTOSHUSA MEXIy HUMHU B caHTUMeTpax. CuuTas TOYeuHbIe 3apsabl HEMOABUKHBIMU,
OTpeieNIUTEe HANpPSKEHHOCTh U noteHuuan Ol B ucciaenyemMoil Touke ayieKTpudeckoro noss (Touka B, B
kotopoil OII cosnmaerca Tpemsa 3apsaamu -10, 5 u 5 MkKn)). Buumanue! Ilpu pewenuu 3aoauu
HeoOxXo0uMo, umodbl HA PUCYHKE ObLIU U300padcenvbl  6ce GeKmMopa HANPANCEHHOCMU, BKII0UAs

pe3yabmupyiowuii ekmop Hanpsicennocmu I11! C momompo GopMyIIsl F=qk ONpeAeIUTE CUIy,
KoTOpas OyJeT neiicTBoBaTh Ha 3apsij, paBHbIA q = N MK, momenaemslit B 3Ty Touky mosst (N=30).

B 20 20
£
-10
20 2
¢ 20 4 20 5
Pucynox 3.

3angaua 2. Ha pucynke 4 yka3aHa cxemMa COSAMHCHUS KOHACHCATOPOB, OIPEICITUTE OOIIYI0
AMEKTPOEMKOCTh coeinHeHus KouaeHcatopoB (C;=4, Cr= 1, Cs=3, C4= 4, Cs= 2, Cs= 6). C nomonipio
opmynsr (g =C,;, -U| onpenennte oOuuii 3apsa coeJMHEHNs KOHIEHCATOPOB, YUUTHIBAS, UTO

HanpspKeHUe, MoJaBaeMoe Ha 3To coenruHenue, paBHo 120 B. Onpenenure 3apsa U Halpss>KeHUE HA
Ka)XJIOM KOHJIEHCATOpE.

|
|
C: |
[ W Cs
I 11
C Cs |l
| T
— c:
C.
Pucynok 4.

KonTpoubHnas padora Ned «IlocTosHHBIN TOK»

3aoanus ons koumpoavHou pabomel «Ilocmosanusiii moxky (peuienue Kaxcoou 3a0ayu OYeHUusaemcs
6 06a banna, makcumanvuslil bann — 4 banna).

BapwuanT 1

3apaua 1. Onpenenure oOIEe COMPOTHUBIICHHE JIJICKTPUUYCCKON Ienu. BHYTpEeHHUM CONMPOTHBICHUEM
O/IC u conpoTHUBIEHUEM aMIepMeTpa MOXXHO IpPEeHeOpeub, CONMPOTUBICHUEM BOJBTMETpPAa NMpPEHEOpEUb
Henb3s. C moMomneio 3akoHa OMa JUist 3aMKHYTOW LIEMH OTIPENIEIUTE CHITy TOKa I B DJIEKTPUYECKOH IETIH,
yuutsiBas, yto DJIC paBHa 100 B. Onpenenure nokasaHus BOJIbTMETPA U aMIIEPMETPA B CXEME BallIEro
3ananus. [lpu pewenuu 3a0auu HeoOX00UMO U300pA3UMb NPOMENCYMOYHbIE 8APUAHMbL NPE0OPA308AHUS
cucmemvl CONPOMUBNEHUL Ol NOACHEHUSA, KaKue COnpomugienus 00beOUHAmMcs 8 00OHO HA KAHCOOM
waze peuieHus:
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3agaHHbIe 3HAUYECHUS
conpotusienuid: R;=20
OwMm, R,=40 Om, R3=40
OmMm, R4=160 OM, R5=160
Owm, Ry=800 Om

PucyHok S.

3anaua 2. Ilepepucyiite cxemy 3JEeKTpUUYECKON e (CM.pHC.0), yKadicume HaAnpasieHus mokos u
006X0006 KOHMYPOS, U OTIPENICIINTE B TIEPBYIO OUEPEIh CHITY TOKA Yepe3 TO COMPOTUBIICHHE B IIETIH,
KOTOpOE MapajljiesIbHO OgHOMY Wi AByM D/IC (MIuuTe 351eKTpUUECKYI0 BETBb € OAHUM WM aByms DJ1C
6e3 pe3uctopoB). Bunmanue: cujioii Toka yepe3 BeTBb ¢ oAHUM W AByMs D/IC (6e3
CONPOTHBJIEHUI) peHeOpeYb HeJib3s1! BeiOepuTe KOHTYPBI U y3Ibl, U1 KOTOPBIX HEO0X0IUMO
3amucarh ypaBHeHHs 1o npaBuiaM Kupxroga, yToObl paccunuTaTh CHITy TOKa Yepe3 Kax10e
COIPOTHUBIIEHUE. 3aNUIINUTE AJIs1 HUX ypaBHEeHHUs. [lo/icTaBbTe B ypaBHEHUS YUCIIOBbIE 3HAUEHMSI U PELLINTE
IIOJIYUYEHHYIO CUCTEMY YPaBHEHHH.

3ajaHHbIC 3HAUCHUS
CONPOTUBIICHUH U HC:
R;=20 Om, R,=60 Om, “
R3=65 Om, R4=15 Owm,
R5:50 OM, 81230 B
€,=40 B, 83=50 B,
£4=60 B PHCYHOK 6.

Bapuanr 2

3agauya 1. Omnpenenure oOiiee CONPOTHBICHHE SJEKTPUYECKON LEend. BHYTpEeHHUM CONpPOTHBICHUEM
O/IC u compoTHUBIEHUEM amIepMeTpa MOXXHO MpeHeOpeub, COMPOTUBICHUEM BOJBTMETpPA MpEeHEeOpeUb
Henb3s. C momonibio 3akoHa OMa J1sl 3aMKHYTOM LIENU ONpEeNeNnuTe CUily ToKa I B 3JIEKTpUYECKOM eI ,
yuutbiBas, uro IJIC paBna 100 B. Onpenenure nokazaHusi BOJbTMETPA U aMIIEpMETPa B CXEME BaIIEro
3amanus. [lpu pewenuu 3a0a4u He0OX0OUMO U300PA3UMb NPOMENHCYMOUHBLE BAPUAHMBL NPEOOPA30B8AHUSL
cucmembl Conpomuenenutl 0iisi NOACHEHUs, KaKue CONpOmugieHus 00vbeOUHAIOMECs 8 00HO HA KAXCOOM
uiaze pewieHus

3agaHHbIe 3HAUEHUS
conpotuBieHuii: R;=50
Owm, R,=60 Om, R3=40
Owm, R4=60 Om, R5=20
Owm, Ry=1100 Om C+—1 1

PucyHok 7.

3anaua 2. Ilepepucyiite cxemy 3JEeKTpUUYECKON 1Ienu (CM.pHC.8), yKadicume HaAnpasieHus mokos u
00X0006 KOHMYPOs, U ONIPENIEIIUTE B IEPBYIO OUEPEb CUITY TOKA Yepe3 TO CONPOTUBIIEHHE B LIETIN,
KOTOpOE MapajijiesibHO ogHOMY wiu AByM D/IC (MIuTe 351eKTpUUEcKyto BETBb ¢ OAHUM Win 1Byms DJ1C
6e3 pe3uctopoB). Bunmanue: cujioii Toka yepe3 BeTBb ¢ oAHUM W AByMs D/IC (6e3
CONPOTHBJIEHUI) peHeOpeyb HeJib3s1! BeiOepuTe KOHTYPBI U Y3151, U1 KOTOPBIX HEO0X0IUMO
3anucarh ypaBHeHHs 1o nmpasuiaMm Kupxroda, 4yToObl paccuuTaTh CHIIy TOKA Yepe3 Kakaoe
COIIPOTHBIICHHE. 3alUIINTE JUIsl HUX ypaBHEHMs. [lofcTaBbTe B ypaBHEHUS YUCIIOBBIEC 3HAUEHUS U PELIUTE
MOJIyYEHHYIO CUCTEMY YpPaBHEHHH.
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3agaHHbIe 3HAUECHUS
CONPOTUBIICHUN U HC:
R]ZIS OM, R2:16 OM,
R3=40 Om, R4=40 Om,
Rs=10 Om, Rg=30 Om,

£1=91 B, =101 B,

e5=111B, €.~121 B

Pucynok 8.

KonTpoabnast pabora NeS «MarHutHoe mose»

3a0anus ons kommpoavHou pabomul «Maenumnoe none» (ooma 3adaua, peuieHue KOmMopou
oyeHusaemcsi 8 06a 6ala, 3a0a¥a Moxcem ObIMb 000ABNEHA 8 KOJIILOKBUYM « DNeKMPOOUHAMUKAY).

Bapuanr 1

3anava. /[Ba mpoBOAHMKA C TOKOM CO3/Jal0T MarHUTHoOe mose B ucciaeayemoil Touke C (cm. puc.9).
3Ha4yeHUs1 TOKOB M3MEPSIOT amrepMmerpaMu. [lepepucyiite puCyHOK Ul CBOETO BapuaHTa U ONpEIeTUTe
MarHUTHYI0 MHIYKIHMIO WIM HaNpspKeHHOCTh MArHUTHOIO MOJs B HccieayeMoi Touke. C MOMOILBIO
3aKkoHa Awmrepa OIpeAeNuTe Cuily, ACHCTBYIOUIYI0O Ha KOPOTKMM mNpoBOAHMK JIUHON 0,005M,
MOMEILEHHBIA B HCCIEAYIOMYIO0 TOUKy mosst. Cuia Toka B 3TOM KOpoTkoM mpoBojaHuke [ = 0,1 A, a yron
MEXIY OSTHM KOPOTKHUM IMPOBOJHUKOM U PE3YyJbTUPYIOUIMM BEKTOPOM MAarHUTHON MHAYKIHMU paBeH 90
rpaaycoB. M300pa3ure Bce BEKTOpa, KOTOPhIE yUaCTBYIOT B pacueTe.

3agaHHbIe 3HAYEHUS CHIT
TokoB: 11=0,6 A, [,=2,0 A

PucyHok 9.

Bapwanr 2

3anaua. JIBa mpoBOJHHMKA C TOKOM CO3/al0T MarHuTHoe moJie B uccieayeMoit Touke C (cm. puc.10).
3HaueHUs] TOKOB U3MEPSIOT ammnepmerpamu. [lepepucyiite puCyHOK AJisi CBOETO BapuaHTa M OMPEIEIIUTE
MAarouTHYO MHAYKIOHUIO WX HANOPSAKCHHOCTb MArHuTHOTO IIOJIA B HCCHeHyeMOﬁ Touke. C IIOMOIIIBIO
3aK0Ha Awmmepa OINpeAenuTe Culy, JEHCTBYIONIYI0O Ha KOPOTKH TpoBOAHUK uHON 0,005M,
MMOMEILICHHBIN B UCCIEAYIOMYIO TOUKY mojs. Cuiia Toka B 3TOM KOpPOTKOM mpoBoaHuke [ = 0,2 A, a yron
MEXIy ATHUM KOPOTKHUM MPOBOIHUKOM M PE3YJIbTHPYIOIIMM BEKTOPOM MAarHUTHOM MHIyKUWU paBeH 90
rpagaycoB. M300pa3uTe Bce BEKTOpa, KOTOPhIE YUYaCTBYIOT B pacuere.

e C |
‘ 1
= |
3aaHHbIC 3HAYECHUS CUIT | @—
tokoB: [;=2,0 A, ,=3,2 A ® l,
Pucynok 10.

NupuBuayanbHble aomamuue 3agaHusa Nel — «Juaexkrpocratuka. Kongencatopbpy, Ne2 —
«ITocTosiHHBIH TOK», Ne3 — «MaruuTHoe moJie» QopMUpPYIOTCS Ha 0a3e 3a/1ad, NMPEICTABICHHBIX B
KOHTpOJ'IBHI)IX pa60Tax (conepncaHHe OCTa€TCse TEM XKC, U3MCHAIOTCA BXOIHBIC OAaHHBIC, HaHpaBJ'ICHI/ISI
TOKOB, 3HAaKH 3aps0B, OCYIIECTBISETCS MEPEHOC 3JEMEHTa Ha COCEIHIOI BETBb AIIEKTPUYECKOW IIETIH,
MCHSKOTCS HaHpaBJ'IeHI/Iﬂ TOKOB U pacnonomeHHs{ TOYCK B MArHUTHOM II0JIC HpOBOI[HI/IKOB C TOKaMH).
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Tabmuna 2.2.2 — Kputepuu OmeHKH CPOPMHPOBAHHOCTH KOMIETEHIUH NpPU PEIICHUH 3a7ad MOMYJIS

((3HeKTp0I[PIHaMPIKa»

Kon u HaumeHnoBanue
WHIUKATOPa JOCTHIKEHUS
KOMIIETEHIINH (YacTH
KOMITCTCHIIHH )

Kputepun orieanBanmsi chopMHUPOBAaHHOCTH KOMIICTCHIIUN
(4acTH KOMIICTCHITUN)

COOTBETCTBYET OIICHKE «3aUTEHO»
50-100% ot MmakcuMaibHOTr'O Oaia

N-1omk-1 Ucnions3yer
OCHOBHBIC 3aKOHBI
€CTECTBCHHOHAYYHBIX
JUCIIUATUTAH JIJISL PEIICHUS
CTaHAAPTHLBIX 3a/1a4 B
COOTBETCTBUHN
C HaIPaBJICHHOCTHIO
npodeccrnoHaTEHOM
JESITeTbHOCTH

JleMoHCTpUpYy€ET yMEHUE IPUMEHATh OCHOBHBIE 3aKOHBI 3JIEKTPOAMHAMHUKHI
K PELICHUIO CTAaHJAPTHBIX 33J1a4 HA pacyeT dJEKTPUYECKOI0 U MarHUTHOTO
noJe (KCIonb3yeT MPUHIUN CyTepIO3ULIUH, (GOPMYIIBI ISl ONIpEaeIICHUS
XapaKTEPUCTHK TOJISl B UCCIIEyEMOI TOUKH), pacueT CHCTEMBbI
KOHJIEHCATOPOB (MCHOJIB3YET (OPMYIIBI TSl OTpeieTIeHUs O0IIel eMKOCTH
IIpU NapajljIeIbHOM U [TOCIIE0BATEIbHOM COEIMHEHUU KOHIEHCATOPOB),
CHCTEMBI COTIPOTHUBIICHUH (MCTIONB3YyeT (POPMYIIBI I OTIpeieIeHus 001t
€MKOCTH IPHU NapaJlIeIbHOM U ITOCIEN0BATEILHOM COETMHEHUHT
PE3UCTOPOB),, Ha UCTIOIb30BaHUE 3aKkoHa OMa u npaBui Kupxroga: BepHO
3anuchIBaeT (POpMyJIbl 3aKOHOB B PELICHUH 3a/1a4H, CIIOCOOEH MOSCHUTh
3aKOHBI, CPOPMYJIUPOBATH METOJ| PEIICHUS 3a/1a4H, TIOSCHUTD, KaK

IMPUMCHSAIOTCA 3aKOHBI K PCIICHUIO CTAHAAPTHBIX 3a/1a4, UCIIOJIb3YET
3aKOHBI IJId PCIICHHUA CTAHAAPTHBIX 3a4a4 3JICKTPOAWMHAMUKU.

KonTpoasnas padora Ne6 «Kosiedanusp»

3aoanus ona konmpoavhou padbomwl «Konebanusy (pewienue kasxicoou 3adauu oyeHusaemcs 6 06a
banna, makcumanvbHulll bann — 4 6anna).

Bapwuant 1

3agauya 1. 3a 100c xonebatenpHas cucrema ycneBaer coBepuTh 100 xonmeOanuil. 3a 3T0 ke Bpems
aMITTUTY1a KoJiebaHui yMeHbInaeTcs B 2,7 pa3. Onpeaenure kodpPUIIMEHT 3aTyxaHus KoJaeOaHui, Bpems
penakcanyy, JOrapupMHUUECKUl JEKPEeMEHT W TepuoJ] KoJleOaHUs CHCTEMBbl. 3allUIINTE YpPaBHEHUE
KOJIeOAHUH, CUUTas, 4YTO B HAYaJIbHBIA MOMEHT BPEMEHH CMEILEHHE CUCTEMbI PAaBHO MTOJOBUHE Ha4aJIbHOM
ammuutyasl (20 cm).

1=0,12c0s0,57 + )
3anaua 2. YpaBHeHue kojaeOaHui Toka B Koie0aTeIbHOM KOHTYpe 2" MA.
NunyxtuBHOCTh KOHTYpa 0,9 I'm (Hapucyiite 3TOT KOHTYyp). OmnpenenuTe €MKOCTb KOHTYpa, MEpUOJ
KoJieOaHnH 3apsa Ha oOKJIalkax KOHJEHCAaTopa U TOKa B KOHType. Onpenenure MaKCUMaIbHYIO SHEPTUIO
AIIEKTPUYECKOTO TOJII U HAaIpsDKeHHEe Ha KOHJeHcarope B MoMmeHT Bpemenu T/4. Iloctpoiite rpaduk
KoJIeOaHUs TOKA B IIpeziesiaX OJJHOrO IepUoJa.
Bapuanr 2
3apaua 1. Yepe3 CKOIBKO BpEeMEHH MaTepHasibHas Touka Maccod 0,2 Kr, coBepIIaromias KojaeOaHus 1o

V4
3aKOHYy X = 100cos(57zz+g) MM, MPOXOJUT MyTh OT MOJIOKEHHUS] PABHOBECHUS O MAaKCUMAJIbHOT'O CMEILIEHHS

(B ypaBHEHHMH X — CMEIICHUE MaTepUuanbHOi Toukn)? OmnpenennuTe nepuosa KoineoaHui.

3anuiuuTe ypaBHEHMUsSI M3MEHEHHs CKOPOCTH C TeueHueM BpeMeHu. OmnpeaenuTe CKOpOoCTb B MOMEHT
Bpemenu T/6 u Bpems, Korja CKOpOCcTb cTaHeT paBHOM Hymo. IlocTtpoiite rpaduk koneGaHus
MaTepUaIbHOU TOUKH (CMEIIEHHUS) B IIPEeIax OJJHOTO MePHoa.

3apaua 2. Kongencatop emkocthio 10 Mk® B KonebaTeJbHOM KOHTYpe (HApHCYHTE 3TOT KOHTYP)
3apsauid 3apaaom 60MkKil, kpome HEro B KOHType KaTyllika HHAYKTUBHOCTBIO 0,251'H U conpoTHBIEHNE
40 Om. Ompenenure nepuoj KojeOaHUM 3apsja Ha OOKJIAgKaX KOHAEHCATOpa, JOrapu(pMHUUYECKHi
JIEKPEMEHT 3aTyXaHUs. 3aluIIuTe C YUCIOBBIMU KOd(PPHUIMEHTaMU ypaBHEHHE KOJeOaHWM HaNPSKEHHS
Ha KOHJEHCATOpE, YUYUTHIBAs, YTO B HAyaJbHBII MOMEHT BpPEMEHM KOHJIEHCATOpy COOOIIMIH
MAaKCHUMAaJIbHBIN 3apsi.
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Tabmuma 2.2.3 — Kputepuu omeHKH CPOPMHPOBAHHOCTH KOMIETEHIIUH NpPU PEIICHUM 3a7ad MOMYJIS

«Konebanusn»

Kon u HanmeHoBanue
HUHAMKATOpa
JOCTHIKEHHS

KOMIIETEHIINHU (9acTh

KOMITETCHIINH )

Kputepuu ouenuBanus chOpMUPOBAHHOCTH KOMIETEHIIUN

(JacTH KOMIICTEHIINHN )

Ha 0a30BOM YpOBHE

Ha NOBBIIICHHOM YPOBHE

COOTBETCTBYET OLICHKE
«YJIOBJICTBOPUTEIHHO
50-64% ot
MAaKCHMAaJIbHOTO Oasuia

COOTBETCTBYET OILICHKE
«XOPOIIIO»
65-85% ot

MAaKCHMAJILHOTO Oasuia

COOTBETCTBYET OILICHKE
«OTIIMYHOY
86-100% ot

MAaKCHMAJILHOTO Oasuia

WJI-1omxk-1
Hcnonp3yer
OCHOBHBIE 3aKOHbI
€CTECTBEHHOHAYYHbI
X JUCUUIUIAH AJIs
pemenus
CTaHJAPTHBIX 3a7a4
B COOTBETCTBUU
C HaNpaBJICHHOCTBIO
npodeccuoHaTbHON
JIEATEIBHOCTH

JleMoHCTpHpYET YMEHHE
MPUMEHSTH OCHOBHBIC
3aKOHBI KOJICOaHUH K

PELICHHUIO CTaHIAPTHBIX

3aja4 Ha pacyer

KoJiebaHui (MCTIONIB3yeT

YpaBHEHUS CBOOOTHBIX

KoJieOaHUH, 3aTyXaroInX

KoyebaHuii,
BI)IHY)KI[CHHI)IX
KoyiebaHui, ymeer Opartb
HpOI/ISBOI[HI)Ie nu
OTIPECIIATh CKOPOCTb,
YCKOPEHHUE OCIHILIATOpa
WK CHITY TOKa

K0JIe0aTeILHOr0 KOHTYDpa,

YMECT 3aIllChIBATH

ypaBHEHUS KOJeOaHH 1Mo

npeIaraeMbIM JaHHBIM,
yMEeT ONpeAeIsTh
COOCTBEHHYIO H
PE30HAHCHYIO YacTOTY

OCHUJLIATOPA, UCITIOJIB3YCT

CBSI3b MEXKIY
aAMIUTUTY AHBIMH
3HAYCHUSIMH): HE

MOJTHOCTHIO
CaMOCTOSITEIILHO
(BO3MOXXHO,

C MCIOJIb30BAHUEM
KOHCIIEKTa) BEPHO
3aIUCBIBACT (HOPMYJIBI
3aKOHOB B PEIICHUH
3aJ1a4H, CIIOCOOEH
chopMyIUpOBaTh METOJ
peleHus 3aaay,
MOSICHUTb, KaK
MPUMEHSIOTCS 3aKOHBI K
PCILICHHUIO CTAHIAPTHBIX
3a/1a4, pemaeT
CTaHJApTHHIE 3a/1a4H.

JleMOoHCTpHUpYyEeT yMEeHHE
NPUMEHSTH OCHOBHBIC
3aKOHBI KOJIeOaHUil K

PEIICHHUIO CTaHIAPTHBIX

3aJa4 Ha pacyer

Kosie0aHui (MCIOIb3YyeT

ypaBHEHUST CBOOOTHBIX

KoJIeOaHMI, 3aTyXaroIuX

KoJIeOaHMiA,

BBIHY KJICHHBIX
KosiebaHui, ymeer Oparthb
NPOHU3BOHBIE U
OTIpPeNIeNATh CKOPOCTh,
YCKOpEHHUE OCLMILIATOpa
WM CHITY TOKa
K0J1e0aTeIbHOTO KOHTYPA,
yMeeT 3alHChiBaTh
ypaBHEHUs KOJICOAHHIA 10
npe/iaraeMbIiM JIaHHBIM,
yMEeT OIpeesiTh
COOCTBEHHYIO U
PE30HAHCHYIO YaCTOTY
OCLIIIISITOPA, UCIIOIB3YET
CBSI3b MEKIY
aMIUTUTY AHBIMA
3HAYCHUSAMHU):
NPaKTUYECKU TIOJTHOCTHIO
CaMOCTOSITETTLHO
(c HEOOTBIIIMU
3aMeYaHusIMHU) BEPHO
3anmchIBaeT (hopmyIbl
3aKOHOB B PEIICHUHU
3a7a41, CIIOCOOEH
cOopMyIHPOBaTh METON
peleHus 3a1a4u,
MOSICHUTB, KaK
NPUMEHSIOTCS 3aKOHBI K
PEIICHHUIO CTaHIAPTHBIX
3a7a4 ¥ PEeIIuTh 33/a4y.
Crioco6eH (¢ HeOOIBITUMHU
3aMEUYaHHsIMH) TIOSICHUTh
METO/I PELIeHHUs 3aa49H B
0000IIIEHHOM BHIIE

JeMoHCcTpHpyeT
YMEHHUE MPUMEHSTh
OCHOBHBIE 3aKOHBI
KOJIEOAHUH K PEIICHHIO
CTaHIApPTHHIX 33724 Ha
pacder kKoieOaHmi
(ucmonb3yer
yYpaBHEHHSI CBOOOTHBIX
KoJIeOaHMiA,
3aTyXarolux
KoJIeOaHMiA,
BBIHYKJICHHBIX
KoJiebaHui, ymeeT
OpaTh MPOU3BOIHBIC U
OTPENeNATh CKOPOCTh,
YCKOpeHne
OCHWIIISITOPA WU CUITY
TOKa K0JIe0aTeIbHOTO
KOHTYpa, yMeeT
3aMUCBIBATh YPABHEHHS
KoseOaHuii mo
npeaiaraeMbIM
JTAHHBIM, YMEET
OTpeeNsTh
COOCTBEHHYIO H
PE30HAHCHYIO YaCTOTY
OCLMIIIATODA,
UCTIONB3YET CBS3h
MEXY aMILTUTYIHBIMA
3HAYCHUSIMHU ):
MOJTHOCTBIO
CaMOCTOSITETIHHO,
BEPHO 3aIUCHIBACT
(bopMyIIBI 3aKOHOB
B PELICHUU 3a/1a4H,
crocobeH
chopMyIIMpoBaTh
METO/I PELICHUS
3aJ]auu, MOSICHUTb, KaK
NPUMEHSIOTCS 3aKOHBI
K PELICHUIO
CTaHJApPTHBIX 3a7a4 U
PEIIUTh 3a1a4y.
Crnocoben
CaMOCTOSITEIILHO
BBIOpaTh U MOSICHUTH
METO/1 PELICHNUS 3a/1a4H
B 000011IEHHOM BHUJIE.

45




KonTtposbnast padora Ne7 «BoHOBBIE sIBJICHUSD

3adanus ons koumponvHol pabomul «Boinosvie asnenusy (pewienue Kaxrcoou 3a0ayu oyeHUusaemcs
6 06a banna, makcumanvusli bann — 4 oanna).

Bapuanr 1
3agaua 1. IlnockoBbllykiasl JMH3a PaJdycoM KpHUBHM3HBI R BBIMYyKIIOM CTOPOHOH JEXUT Ha
CTCKJIIHHOU IIJIACTUHKE, MOKa3aTel MPETOMIICHUS JIMH3bI U IJIACTUHKU OJMHAKOBBI M O0O3HAYCHBI Nj.
[IpocTpaHCTBO MeEXIy JIMH30M ¥ CTEKISHHOM IUTACTUHKOW 3allOJIHEHO BEHIECTBOM C IOKa3aTeleM
npeoMIIeHus ny. [Ipy OCBEIIeHUH JIMH3BI MOHOXPOMATUYECKHM CBETOM C JUTMHOW BOJIHBI A , TIA/IAFOLIHM
HOPMAaJIbHO, k - TO€ CBETJIOE KOJIBLIO B OTPAXKEHHOM CBETE MMeNo panuyc rg. O003HauuM panuyc m - ro
CBETJIOTO KOJIbIIA Yepe3 Iy . BBIMONHUTE 3amaHus: uzoOpazume CXeMaTWIHO (U3NYECKYIO CUTYAIHIO,
OINMCAHHYIO B 3ajlaue; yKajcume, KaKUM SIBIISIETCS] IEHTPAJIIbHOE MATHO B OTPAKEHHOM CBETE, CBETJIBIM
WA TEMHBIM, U OOBSICHUTE TTOUEMY; onpedenunie 3HAUCHUS! JUTUHBI BOJHBI A ; onpedenunie HEN3BECTHYIO

BEJIMYMHY (OTMEUYCHHYIO B TAOJUIIC 3HAKOM BOIpOca «?»)

Ra n; n, )\'9 k Ik, I'my
M M MM MM
10 1,42 1,40 ? 4 2,8 2,0

3agauya 2. Ha nudpakunoHHy0 pemieTKy ¢ YKCIOM IITPUXOB HA €IMHUILY JJIMHBI (Ha OJUH MUJUTUMETD),
paBHbIM 1/100, HOpMaIbHO MajfaeT NapauieNbHbIM MyYOK MOHOXPOMATHYECKOIO CBETA C JUTMHOM BOJIHBI
0,630 mMxm. /IudpakunonHas KapTuHa HAOJIIOAAETCS Ha SKpaHe, PAcIOIOKEHHOM Ha PAacCTOSHUM 1M OT
Hee. OnpenenuTe KOOPAMHATY M YToJl HAOMIOIeHHsI YKa3aHHOIO B Ta0JIHIE MAKCUMyMa WIM MUHUMYyMa.
Uro Habmomaem «max» UHTEHCUBHOCTHU CBETa
Kaxkoro nopsinka 2-ro nopsika

Bapuanr 2
3agaua 1. MoHOXpoMaTHUECKU CBET C JJIMHOM BOJHBI 0,6 MKM MajaeT 1Mo HOpMald Ha OTKPBITHIE HIETN
B onbITe FOHra, paccrosiHue MeXIy LIEISIMU paBHO 1,2 MM, paccTosiHME OT 1ienel 10 3kpaHa paBHO 0,8M.
Onpenenure KOOpAUHATY U yroyl HAOMIOAEHUS ISl YKa3aHHOTO B TabiMile MaKCHMyMa MM MUHUMYyMa
MHTEHCUBHOCTH CBETA.

Yr0 Hada012eM «min» MHTEHCUBHOCTHU CBETA

Kaxkoro nopsiaka 3-ro nopsiaka

3agaya 2. Ha menp nagaer HOpManbHO NApaUIEIbHBIA ITyYOK MOHOXPOMAaTHUYECKOI'O CBETa JJIMHOMN
BOJIHBI A, COOTBETCTBYIOIICH KpacHOMY 1BeTy. [IInpuHa menu B 5 pa3 Gosnbie JyiiuHBI BOJHBL. Ha skpane,
HaXOJAIIEMCS Ha pacCTOSIHMM IM OT mlenu, HaOmonaeM IupakIMOHHYIO KapTuHy. Hccrnedyem
ougpaxkyuonnyro Kapmumny, s ITOro HeoOxomaumo: 1) ompederums, MOA KAKHUM YIJOM Oyner
HAOMIOAThCSI MUHUMYM WM MAaKCUMYM WHTEHCHUBHOCTU CBETa 2-TO TMOPSAIKa; 2) onpedenums, KaKOTO
NopsiIKA MaKCUMyM OyJIeT HaOJIONAThCs TOCICIHUM; 3) onpedeiums, KaKOBa IIHPUHA IICHTPAIEHOTO
MsTHA HA SKpaHe
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Tabmuma 2.2.3 — Kputepuu omeHKH CPOPMHPOBAHHOCTH KOMIETEHIIUH NpPU PEIICHUM 3a7ad MOMYJIS
«BoJHBI ¥ BOJIHOBBIE SIBIICHUS»

Kon n HaumeHoBaHue
HUHANKATOpa
JOCTHKEHUS

KOMIIETEHIINH (4acTu

KOMITCTCHITHH )

Kpurepun oniennBanus chopMUpOBAaHHOCTH KOMIIETEHIHH

(4acTH KOMIICTCHITHH )

Ha 0a30BOM ypOBHE

Ha MOBBIIICHHOM YPOBHE

COOTBETCTBYET OLIEHKE
«yIOBJIETBOPUTEIILHO»
50-64% ot
MaKCHUMaJIbHOTO Oajuia

N/-1omk-1 Ucnonb3yer
OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX
JTUCIUIUIAH AJIs
peeHust
CTaHJApPTHBIX 3a4a4
B COOTBECTCTBHUU
C HANPaBICHHOCTHIO
npodeccuoHaIbHON
eI TeIbHOCTH

JIeMOHCTpHUpYET YMEHHE
MPUMEHSITh OCHOBHBIE
3aKOHBI BOJTHOBBIX
SBIICHUH K PEUICHUIO
CTaHJAPTHHIX 3324 Ha
pacuer
uHTep(HEPEHIIMOHHON U
TG PaKIIMOHHON
KapTHHBI B CITy4asix
omplTa FOHra,

TG paKIII
®paynrodepa Ha
IIPSIMOYTOJIBHOW LIEJIH,
T PaKIIMOHHON
peleTku (MCHoab3yeT
YCIIOBUSI MAaKCUMyMa H
MUHUMYyMa
WHTEHCUBHOCTH CBETA),
UCTIONIB3YET 3aKOH
Mantoca i1 pereHust
3a]a4 NOJSIPU3AIIH: HE
MIOJIHOCTBIO
CaMOCTOSITEITEHO
(BO3MOXHO,

C HCIIOJIb30BaHHEM
KOHCIIEKTa) BEPHO
3aruChIBaeT (pOpMyIIBI
3aKOHOB B pEUICHUU
3aJa4M, CII0COOEH
chopMyIupoBaTh METO/T
peleHus 3a/1auH,
MOSICHUTD, KaK
PUMEHSIOTCS 3aKOHBI K
PEIICHUIO CTaHAAPTHBIX

3aaa4, peuiact
CTaHAApPTHBIC 3a/1a4U.

COOTBETCTBYET OIICHKE | COOTBETCTBYET OIICHKE
«XOPOIILIO» «OTJIIHYHOY
65-85% ot 86-100% ot

MaKCHMaJbHOro 0aijia | MakcHMaJbHOTro Oaisa
JleMoHCTpHUpYET YyMEHHE JemoHCcTpHpYyeT
MPUMEHSTh OCHOBHBIE yMEHHE IPUMEHSATh
3aKOHBI BOJTHOBBIX OCHOBHBIC 3aKOHBI
SIBIICHUH K PELICHUIO BOJIHOBBIX SIBICHHH K
CTaH/JIAPTHBIX 33729 Ha PEIICHUIO
pacuer CTaHJapTHBIX 33/1a4 Ha
UHTEP(PEPEHIIMOHHON U pacyer
T PaKIIMOHHOM uHTep(HEePEHIIMOHHON U
KapTUHBI B CITyJasiX TG PAKITUOHHON
ombITa FOHra, KapTUHBI B CITy4asx
TG paKIuu omnbITa IOnHra,
Opaynrodepa Ha T paKIuu
MPSIMOYTOJIBHOM IIIETIH, ®dpaynHrodepa Ha
T PaKIIMOHHOM MPSIMOYTOJIBHOM IENH,
pemieTku (MCIOJIb3yeT T paKIIMOHHON
YCIIOBUSI MAKCUMYMa U | PEIIETKH (MCIOIB3YeT
MUHUMYyMa YCIIOBUSI MAaKCUMyMa |
WHTCHCUBHOCTH CBETA), MUHUMYyMa
HCIIOJIb3YET 3aKOH WHTCHCUBHOCTH CBETA),
Mamntoca J1st pereHus UCTIONB3YET 3aKOH
3a/1a4 MOJISIPA3ALUN: Mainroca 15 pereHus
MPAKTUYECKH MOJIHOCTBIO |  3a7a4 MOJIAPU3ALUU:
CaMOCTOSITEIIEHO MTOJTHOCTHIO
(c HeOoNpIIMMHU CaMOCTOSITENIBHO ,
3aMEUYaHUSMU ) BEPHO BEPHO 3aIHACHIBACT
3aMmMUChIBAET (POPMYJIBI (hopMyIIbI 3aKOHOB
3aKOHOB B PCIICHUHN B PCIIICHUU 3374,
3aJ]a41, CIIOCOOEH criocooeH
chopMyIHpPOBATH METOJ chopMyIHpOBaTH
pelieHus 3a1a4u, METO/]I peLIeHUS
MOSICHUTD, KaK 3aJ1a4d, OSICHUTh, KaK
MIPUMEHSIIOTCS 3aKOHBI K | MPUMEHSIOTCS 3aKOHBI
PEIICHUIO0 CTAaHAAPTHBIX K PEIICHUIO
3aJa4 U PelInTh 3a7a4y. | CTaHJApTHBIX 3aJa4 U
CrocobeH (¢ pelInTh 3a/1a9y.
HEOOJIbIITUMU Crocoben
3aMEYaHHAMK) TIOSICHUTD CaMOCTOATCIIEHO
METOJ PelTeHNS 3a1a4H1 B BBIOpATH ¥ MOSICHUTH
0GOGILCHHOM BHIIE METO]T PEIICHUS 3a1a91
B 000011IEHHOM BH/IE.
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KonTtposbnas padora Ne8 «KBanToBasi pusnka»
3adanus  ona  xoumpoavHou pabomwvl «Keammosas uzukay (peuwtenue Kadicoou 3adauu

oyenusaemcst 8 08a O6ALNA, MAKCUMATbHBIL Oall — 4 6anna).

Bapuanr 1
3agaua 1. KpacHoii rpanunie ¢orodddexra s alrOMUHHS COOTBETCTBYET JTMHA BOJHBI 332 HM.
Onpenenure paboTy BBIXOAA DJIEKTPOHA M3 MeTalsla WU JJIMHY CBETOBOM BOJIHBI, TPHU KOTOPOH
3a/iepKuBaroniee HanpsokeHue 1 B.
3agaua 2. B pe3ynbpTaTe HarpeBaHus Teja JJIMHA BOJHBI, COOTBETCTBYIONIAS MAKCUMyMYy CIIEKTpPATbHON
MJIOTHOCTH SHEPreTHYEeCKOM CBETUMOCTH, cMectuiack ¢ 2,7 MM g0 0,9 wmxm. Onpenenute
SHEPreTHYECKyl0 CBETUMOCTh TeJa MpPU HAYadbHOW TeMIeparype U KaKk H3MEHWICS MaKCUMyM
CHEKTPAIBHOW TIOTHOCTH YHEPTreTHYECKOW CBETUMOCTH NPU HArpeBaHMU Tesia. MOXHO CYHMTATh TEJO
a0COTIOTHO YEPHBIM.

Bapuant 2
3agaua 1. Ompenenure MaKCUMAIbHYI0 KHHETHUECKYIO DHEPIHIO JJIEKTPOHOB, BBIPHIBAEMBIX C
MOBEPXHOCTU IIMHKA (paboTa BbIXOJa AJIEKTPOHOB JUIsi Hero paBHa 4 5B), eciu oH obOmydaercss y -
M3JIyYEHHEM C JUTMHOUN BOJIHBI 2,47 HM. KakoBO 3a/iepKUBaIOIIEe HAMIPSIKEHUE B 3TOM ciiydae?
3agauya 2. AOcomioTHO yepHoe Teno Haxoautcs npu Temmeparype 3-103 K. Ilpu ocTeiBaHMM AiHHA
BOJIHBI, COOTBETCTBYIOIIAs MAaKCUMyMy CHEKTPaJbHOM IUIOTHOCTH JHEPreTUYECKOl CBETUMOCTH,
u3MeHmIach Ha AA=8 mkmMm. Ormpenenurte TeMnepaTypy, 10 KOTOPOH TEIO OXJIaJUIOCh U BO CKOJIBKO pa3
YMEHBIIMIIACH TP 3TOM SHEPTHs, N3TydaeMasi €IMHUIICH TOBEPXHOCTH B €IUHHILY BPEMEHH

KonTtposbnast padora Ne9 «Tepmogunamuka»
3adanus ona koumponvhol pabomel « Tepmoounamukay (cmyoenmy HeoOX00UMO 8blOpamsv 08e
3a0a4u, KOmopbwle OH peuum, MaKkCUManibHbli OaL1 KOHMpPOaAbHOU pabomsl — 4 banna).
Bapuanr 1

1. B 3akpeITOM cocyle BMECTMMOCTBhIO 1 51 HarpeBaroT renuil maccoit 24 r. Ompenenurte HayaJlbHOE
JIaBIICHHE Ta3a B COCYJIe, eCIIA TeMIepaTypa refus B Hauae 6su1a 27°C. OnpesennTe, BO CKOIBKO pa3
M3MEHUJIaCh BHYTPEHHSISI SHEPruUs, €clii TeMIepaTypa rasa B cocye yBeiauuuiack Ha 10 rpagycos (1
Oaimn).

2. A30T Maccoii 56 r 3aHmMaer mpu Temmeparype 27°C o6bem 0,5 M°. B pesyibrare agmabaTHUEcKOro
paclMpeHusi JaBJeHUE rasa yMEHbIIWIOCh B 3 pasza. Kakoil ctana ero temmneparypa? Onpenenute
W3MEHEHUE BHYTPEHHEH dHEpruu, padoTy raza u COOOIEHHOE eMy KOJMYECTBO TEIUIOTHI (2 Oaria)

3. B Gammone BMeCTUMOCTBIO 1 JT HAaXOAUTCs KUCAOpoA (YTICKUCIBIN Ta3, a30T WK Ap.) Maccor 10T mpu
temneparype 290K. Onpenenure KOHIEHTPALUIO ra3a, a Takke BeIMYUHY Kod(duuuenta Ilyaccona
(y=Cp/Cv) (1 6amn).

4. Ilpu HarpeBaHUM 2 MOJIEH HEKOTOPOro AByXaToMHOro rasza Ha 90 K emy Obu10 COOOIIEHO KOJIMYECTBO
terotel 2,1 kJ[X, 3a cyeT KoToporo ra3z cBoOoAHO pacuupwics. Onpenenure padboTy U U3MEHEHHE
BHYTpEHHEH sHepruu rasza (2 6asmia).

Bapuant 2

1. HauanbHbple MakpomapameTpbl BO3AyXa B LMJIMHJIPE JABUTraTessl BHYTPEHHErO CTOpaHUs CIlEAyIOIIue:
temneparypa 40°C, nasmemme O0,1MITa. Ilpu agmabaTHHeCKOM CKATHM JaBiICHHE BO3TyXa
yBenuuuBaercst B 35 pas. Kakoif Oyner Ttemmeparypa Bo3ayxa B KoHIE cxaTus? UYemy OyneT paBHO
OTHOIICHHE KOHEYHOTO W HAvYaIbHOrO 00BheMOB B 3ToM mporecce? Koaddumment Ilyaccona mis
BO3/yXa paBeH 1,4, MOJIsIpHAas TEIUIOEMKOCTh MPU MOCTOSTHHOM 00Bbeme 29 r/Moub (2 6anna).

2. A3ot maccoit 280 r pacmupsieTcsi B pesyibTaTe M3o0apHoro mpoiecca npu gaBieHuu 1 Mlla, Ha
pacimpenue 3aTpadeHa Temiota 5 kK, HauanbHas Temmepatypa asota 17°C. Onpeaenure KOHEUHYIO
TeMIreparypy u o0beM, a Takke paboTy M H3MEHEHHE BHYTPEHHEW YHEPruu ra3a (2 Oama).

3. HexoTopslli ABYXaTOMHBIM ra3 maccodl lkr HaxomuTcs B OamioHe BMecTuMocThbio 1,25 M3 mpu
temneparype 270C u nog nasnenuem 0,5 Mlla. Onpenenute, kakoil 310 ra3 (1o MOJIIpHOW Macce) U
BenmnumnHy ko3¢ durmenra Ilyaccona (y=Cp/Cv) (1 Gamn).
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4. B OamioHe HaxoAWTCs yriaeKucibii ra3 maccoit 88 r mpu remneparype 290 K u nasnenuu 0,1 MlIla. Bo

CKOJIbKO Pa3 YBEJIIMYHUTCS KOHIEHTPAIIHS T'a3a, €CJIM B H30TEPMUYECKOM CXKATHUHU JIABJICHUE BO3POCIIO B
nBa paza? Uemy Oyzer paBHa TemioTa, nepenanHas razy? (1 6amr)

NuauBupyanbnbie aomamHue 3aganuss Nel — «Ilacmopr raza», Ne2 — «M3ompouecchbi»
dbopMmupyrorcsa Ha Oa3e 3a7ad, MPEICTaBICHHBIX B KOHTPOJIBHBIX padoTax (coiepkaHue YCIOBUS 3a1ayu
OCTaeTcs, U3MEHSFOTCS BXOJHBIE TaHHBIE, (DOPMYJIIBI Ta30B, KOPPEKTUPYIOTCS] OTHOIICHUS ).

Tabmuna 2.2.4 — Kputepuu OmeHKH CPOPMHPOBAHHOCTH KOMIETEHIUI NpPU pEIICHUH 3a7ad MOMYJIS
«TepMoaMHAMKKA U CTATUCTHYECKAs] (PU3UKAY

Kox n HaumeHnoBaHue
WHIUKaTOpa
JIOCTYKCHUS

KOMITETCHIINH (4acTH

KOMITICTCHITIH )

Kputepuu onenrnBanus chOpMUPOBAHHOCTH KOMIIETEHIIUN

(JacTH KOMIICTEHIINH )

Ha 06a30BOM ypOBHE

Ha MOBBIIIEHHOM YPOBHE

COOTBETCTBYET OLICHKE
«yZIOBJIETBOPUTEIBHO
50-64% ot

MaKCHMAaJILHOTO Oaia

COOTBETCTBYET OLICHKE
«XOPOIIO»
65-85% or

MaKCHMaJIbHOTO Oasuia

COOTBETCTBYET OLICHKE
«OTIIMYHO»
86-100% ot

MaKCHUMaJIbHOTO Oaa

N/-1omk-1 Ucnonb3yer
OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX
JUCLATIINH JJIs
peeHust
CTaHJAPTHBIX 3ada4
B COOTBECTCTBHUU
C HANPaBICHHOCTHIO
npodeccuoHaIbHON
eI TeIbHOCTH

[eMoHCTpHpYyET yMeHHe
MPUMEHATH OCHOBHbBIE
3aKOHBI TEPMOJUHAMUKH K
PEIICHUIO CTaHAAPTHBIX
3a/a4 Ha pacyeT
COCTOSIHMSI HJI€AIBHOTO
ra3a 1 U30IpOLECCOB
(ucmonb3yer ypaBHEHHUE
Menneneesa-
Knaneiipona, moctynar
MakcBeiia, 3aK0H
ABOrajipo, cBsizb MEXI1y
CpenHen dHepruen
MOJIEKYJI U TEMIIepaTypOH,
onpezeNeHus BEINYNH
TEPMOANHAMHUKH, Fa30BbIE
3aKOHBI, IEPBOE HAYAJIO
TEPMOANHAMHUKH,
ypaBHeHue Maiiepa,
ypaBHenue Ilyaccona): He
MOJTHOCTBHIO
CaMOCTOSITETTLHO
(BO3MOXHO,

C UCTOJIb30BAaHUEM
KOHCIIEKTa) BEPHO
3aIUCBIBACT (HOPMYJIbI
3aKOHOB B PEUICHUU
3a7a41, CIIOCOOEH
c(hopMyJIMPOBATH METO/]
pelIeHus 3a1auH,
MOSICHATD, KaK
MPUMEHSIOTCS 3aKOHBI K
PELICHUIO CTaHAAPTHBIX
3aJa4, pelaeT
CTaHJIapPTHBIE 3a/1a4H.

JleMOoHCTpHUpyeT yMeHHE
MNPpUMCHATHL OCHOBHBIC

PEIICHUIO CTaHIAPTHBIX
3a/a4 Ha pacyer
COCTOSIHUS HJICATbHOTO
ra3a 1 U30IpoLEecCcOoB
(Mcnonb3yeT ypaBHEHUE
MenneneeBa-KnaneitpoHa,
noctynat Makcsena,
3aK0H ABOTaJIpo, CBSI3b
MEXIy CpedHell sHeprueit
MOJIEKYJI ¥ TEMIIEPATYPOH,
OTIpe/IeTICHHSI BETMYHH
TEPMOJMHAMHKH, Fa30BbIE
3aKOHBI, IEPBOE HAYAJIO
TEPMOIMHAMHUKH,
ypaBHeHHE Maliepa,
ypasaenue Ilyaccona):
MPAKTUYECKU MOJTHOCTHIO
CaMOCTOSITEITLHO
(c HEOOTBIITMMU
3aMEYaHHsIMH) BEPHO
3aMuchIBaeT (YOPMYJIIbI
3aKOHOB B PELICHUH
3a71a4H, CII0COOEH
c(hopMyJIMPOBaTh METOJ
peleHus 3aaay,
MOSICHUTD, KaK
MIPUMEHSIOTCS 3aKOHBI K
PEIICHUIO CTaHIaPTHBIX
3aJ1a4 U PeLIuTh 3a/1a4y.
CnocobeH (¢ HeOOIbIIUMU
3aMeUYaHUsIMH) MOSICHUTD
METOJ PEIICHNS 3a7auHl B
0000IIEHHOM BHJIE

3aKOHbI TCPMOJHMHAMUKHU K

JeMoHCTpHUpYyET yMeHHe
MPUMEHATH OCHOBHbBIE
3aKOHbI TEPMOJUHAMUKHI
K PEIIeHUIO0
CTaHJAPTHBIX 33Ja4 Ha
pacder COCTOSTHUS
UJeabHOTO Ta3a u
U30MPOLIECCOB
(ucmonp3yeT ypaBHEHHE
Menneneena-
Knaneiipona, nocrynar
MakcBeiia, 3aK0H
ABoraapo, cBsi3b MEXIY
CpeaHen 3Hepruein
MOJIEKYH U
TeMIIEpaTypou,
oTpeeNieHUs BEIMINH
TEPMOANHAMHUKH,
ra30BbIC 3aKOHBI, TIEPBOE
Hayaso
TEPMOIMHAMHUKH,
ypaBHeHue Maiiepa,
ypaBHenue Ilyaccona):
MOJIHOCTBIO
CaMOCTOSITENILHO,
BEPHO 3aIMCHIBACT
(bopMyJIbl 3aKOHOB
B PEILIECHUU 33/1a4H,
croco0eH
c(hopMyJIHPOBATh METO/]
pelIeHus 3a1a9H,
MOSICHUTD, KaK
IIPUMEHSIOTCS 3aKOHBI K
PELICHUIO CTaHAAPTHBIX
3a/1a4 U PEeLnTh 3a4a4y.
Crniocoben
CaMOCTOSITETTLHO
BBIOPATH U MOSCHUTD
METO/]I peLICHHS 3a/1a4H

B 0000IIIEHHOM BHIIE.
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3 OHPEJAEJIEHUE PE3YJIBTATA
IMPOMEXYTOYHOMN ATTECTALIUA

CDOpMLI HpOMe)KYTO‘lHOﬁ aTTeCTallMu 110 JUCHUIIIIMHE: 3a4ent, 3K3dMeH.

OLEHOYHBIE MATEPUAJIBI 1 CPEACTBA JULAA TIPOBEPKH
CO®OPMNPOBAHHOCTHU KOMIIETEHIIMI

OIIK-1. Cnocoben pemars THIOBBIE 3aJa4H  NPO(eCcCHOHAIBHON  JAeATEJbHOCTH
HA OCHOBe 3HAHHH OCHOBHBIX 3aKOHOB MAaTeMaTH4YeCKHX M  eCTeCTBEHHBbIX HAayK
¢ NpUMeHeHneM HH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTH.

3aaHust 3aKpPbITOr0 THIA

Buibepume o0un npasunvHblil 6apuanm omeema

1. B 3amaue paccMaTpuBaeTcsl W300apHbIN mpouecc, AJds KOTOPOro CHpaBelJMBO yTBep:KIeHHeE:
BCSl TEIJIOTa, cOOOIIeHHasi rady B H300apHOM mpomnecce, pacxoayeTrcsi Ha H3MeHEHHE ero
BHYTPeHHell JHEPruM M CcOBeplleHHe Tra3oM padoTbl NPOTUB BHemHHX cuil. K 3Tomy
YTBEP K/I€HHI0O OTHOCHTCSI M MOKeT ObITh MPHMEHEH K PellleHUI0 32Ja4H 3aKO0H:

n_T

p, T,
pVi=pV,
+0=Au+4
0O=4
A=-Au

2. B 3ajlaue Ha TCEIJIOBOC H3JTYYCHHE a20COJIIOTHO TBEPpAOro Tejia He()ﬁXOJII/IMO YuecTb, 4TO
JHEepPreTUYeCcKasi CBeTUMOCTH ero NpsiMo NMPONOPUHOHAIbHA TeMIlepaType B 4eTBePTOii CTeNneHH.
OTpamaeT AAHHYIO 3aBUCHMOCTDb U1 MOZKET OLITH NMPUMCEHEH K PCIICHUIO 3a/1a4YM 3aKOH:

&= éo sin(Q7 + (po)

I,= l

R +(QL-—1y
LC

h-vy=A4
+R=o0oT"*

6blX

3azlamm OTKPBITOI'0 THUIIA

Jlaiime pazeepuymutii omeem Ha 60npoc

Kak 3By4HdT 3aKOH COXpaHeHUs MEXaHUYeCKOil JHepruu?

IIpasunvroi omeem. I1onHass MexaHUYECKash YHEPTUSI CUCTEMBl MAaTEPUAIBHBIX TOYEK HE U3MEHSIETCS C
TCYCHHUCM BPpCMCHHU, CCJIN BCC BHYTPCHHUC U BHCINHUC CUJIBI ABJIAIOTCS MOTCHIUAJIbHBIMU.

Kak 3By4dT OCHOBHO# 3aKOH JUHAMMKH BPAaIlATEeIbHOTO IBUKEHUSs?

IIpasunvhviti omeem. MOMEHT CHIIbI, OTJINYHOW OT HYJIsI, BCETJa BBI3BIBAET YIJIOBOE YCKOPEHHUE Tea,
KOTOPOE MPSIMO MPOMOPLHUOHATIEHO MOMEHTY CHJI U 00paTHO MPONOPIMOHATILHO MOMEHTY MHEPLIUH.

Kak 3By4uT Teopema 00 n3MeHeHMH KMHETHYECKOM JHepruu?

Ipasunvnoviii omeem. Pabotra Bcex Cui, NEHCTBYIOIIMX HAa MaTEPHAIBHYIO TOYKY, pPaBHA W3MEHEHHUIO
KUHETUYECKON DHEPIUH.
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Kak 3By4ur Bropoii 3akon HeroToHa B 000011eHHoi popme?

Ipasunvuviti omeem. Ilpu B3aUMOEHCTBUU C IPYTHMMHU TE€JIaMHU TEJIO U3MEHSAET CBOW MMITYJIbC, IPU 3TOM
CKOPOCTh U3MEHEHHsI UMITYJIbCA PaBHA PAaBHOACUCTBYIOLIEH CUIIE

NOJIHAsE MEXaHUYecKas HHEPrus CHUCTEMbl MaTEpPHAJIbHBIX TOUYEK COXpAHSETCs, €CIM BCe BHYTPEHHUE U
BHCUIHUE CHUJIBI ABJIAIOTCS IIOTCHIMAJIbHBIMU.

YTo npoucxXoaMT ¢ IJHepPrueil Npu rapMOHNYECKUX KoJiedDaHusax?

Ilpasunvnviti omeéem. B Touke paBHOBECHsS KUHETHUYECKas SHEPIys MaKCHUMallbHa, a IMOTEHLHUaJIbHAas
SHEprus paBHAa HYJII0, HPU MaKCHUMaJbHOM CMEIICHUM KHHETHYECKas OSHEpPrus paBHA HYJO, a
NMOoTCHIMAJIbHAA DHCPIusd MaKCUMaJIbHA.

Kak n3mMeHHnTCSl B IPOU3BOJIbHON TOYKe HANPSKEHHOCTH 3JIEKTPOCTATHYECKOTI0 N0/l CO3IAHHOTO
TOYEYHBIM 3apHA/I0M, €CJIM IOMEHATH ero 3apsia ¢ +2e¢ Ha -4e?

Ilpasunvuviti omeem. YncClIeHHOE 3HAUYEHUE BEKTOpa HANPSDKEHHOCTH YyBEJIMYMTCS B 2 pasza, a
HaIpaBJIEHUE TIOMEHSAETCS Ha MPOTUBOIOJIOKHOE.

®opMa NpoMe;KyTOUYHOM aTTecCTANMY N0 JMCHUIIUHE 3auem.

OxoHuaTenbHBIE pe3ynbTaThl 00ydeHus ((GopMUPOBaHHS KOMIETEHIMI)  OINPENeNsIIOTCs
IOCPEJICTBOM IepeBojia 0anoB, HAOPAHHBIX CTYIEHTOM B IPOLIECCE OCBOSHUS TUCIMILIMHBI, B OLIEHKU:

— KOMITETCHIIUSI CYUTACTCS C(HOPMUPOBAHHOM, €CITU pe3ylbTaT OOYYEHHsI COOTBETCTBYET OIICHKE
«3auteHo» (50-100 peTUHTOBBIX OAIIIOB).

®opmMa NPOMeKYTOYHOI aTTeCTAlMU N0 AUCHMILIUHE IK3AMEH.

OxoHuaTenbHbIE pe3yibTaTbl 00ydeHus ((GopMuUpOBaHMS KOMIETEHLHI) ONpenensoTcs
MIOCPEJICTBOM TIepeBo/ia 0aioB, HAOPAHHBIX CTYIEHTOM B IPOLIECCE OCBOCHUS TUCIMIUIHHEI, B OLIEHKU:

— 0a30BBIN ypOBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMH CUUTAETCS TOCTUTHYTBIM, €CJIU pe3yJIbTaT
00y4eHUsI COOTBETCTBYET OIIEHKE «YAOBIETBOPUTEIHHOY (50-64 peHTHHTOBBIX OAJJIOB);

— MOBBILICHHBIH ypOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIMHM CUUTAETCSA JOCTUTHYTBIM, €CIH
pe3yapTaT 00yueHHs] COOTBETCTBYET OLICHKAM «XOpOoIoy (65-85 peHTHHrOBBIX 0allIOB) M «OTIMYHO» (86-
100 peTHHTOBBIX 0AJIOB).

4 IOPSIJIOK IMPOBEJIEHHUSI TIOBTOPHOW
MPOMEKYTOYHOI ATTECTALIUU

IToBTOpHAsi NPOMEKYTOUHAS ATTECTALMS 10 TUCUUIIMHE (3auem).

@DoHJ OIEHOYHBIX CPEACTB JUIsl MPOBEIEHUS MOBTOPHON MPOMEXYTOYHOW aTTecTaluu B Qopme
3ayeTa GOPMHUPYETCS U3 YKCIIa OLEHOYHBIX CPEJCTB IO TEMaM, KOTOPbIE HE OCBOEHBI CTYIEHTOM. 3a/laHus
MO3BOJIAIOT OLICHUTH BIJIaZICHHE KOMIIETEHI[MEeH Ha 6a30BOM ypOBHE.

[ToBTOpHAsT MpPOMEXKYTOYHAs aTTeCTaluvs MPOBOJUTCS B BHUJIE AOMOJHUTEIBHOTO KOHTPOJIBHOTO
UCTIBITAHUS JJIs CTyIEHTOB, HaOpaBmux MeHee 50 6amoB (B cooTBeTcTBHH ¢ «IloMokeHHEM 0 MOAYIIHHO-
PEUTHHTOBOM cHCTeMe»), TpPU YCIOBHM, UYTO JabOpaToOpHble pPAaOOTHI COAHBI, OOYYaIOUINE TECTHI
npoiaeHsl, PI'P u nuHauBuayansHbple JOMAIIHUE 3aaHUs CIaHbl.

Oco0OeHHOCTh 3a/laHuil JOMOJHUTENILHOTO KOHTPOJBHOTO HCIBITAHUS — OHO COCTOUT U3 JABYX
yacTed: TEOPETUUYECKON U MPAaKTUUECKOM. TeopeTnyeckas 4acTh HalleJeHa Ha IPOBEPKY 3HAHUM 3aKOHOB,
WCIOJB3YyEMBIX MPHU PEHICHUH CTAaHAAPTHBIX 3aJa4 W SABJIEHUWA, K KOTOPBIM OTHOCSATCS 3aKOHBI.
[IpakTrueckas yacTh HaleleHa Ha TPOBEPKY YMEHHUM MCIOJI30BATh 3aKOHBI I PELIEHUS CTaHAAPTHBIX
3a/1au.

Jns oueHku cHOpMHUPOBAHHOCTH KOMIIETEHIIUM HCIIONB3YIOTCSA 3aJaHus pasfena 3 U JOMOJHUTEIbHbIC
3aJlaHus, AHAJIOTUYHBIE TTPEACTABICHHBIM BBILIE.

3ananne «IIpuMeHnTE 3aKOHBI K PEIICHHUIO 321a4, OTHOCAIIMXCH K YKA3aHHBIM SIBJIEHUAM (CM.
THUIIBI 3aJaHUI)».
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Pemmre 3amaun ¢ MCHOIB30BAaHUEM KOHCIEKTOB, HMCIOJb3ySl OCHOBHBIE 3aKOHBI MEXaHMKU U
JIEKTPOJMHAMUKHU (IperojaBaTesb BEIOMpPAeT 3aJaud U3 YMClia TeM U THUIOB 3a/la4, KOTOpble HE ObLIM
paHee OCBOEHBI CTYJIEHTOM).

1 Tun 3aganuii. IlocTynaTeapHOe M BpalliaTesIbHOE ABMYKEHHUE (3aKOHbI KHHEMATHKH).

A. VpaBHEHHs IBIDKCHHS MATCPHAIBHOW TOYKH HMEIOT BHI X (£)=3t"-3t0 u y(t)=2t-2t*+2¢t.
Omnpenenure ee CKOPOCTb U YCKOPEHHE B MOMEHT BPEMEHH, PABHBIM 2C IO MOAYJIIO U 10 HAIPaBICHUIO
(xak OyJeT HarpaBiIeH BEKTOP CKOPOCTH).

B. MarepuanbHas TOUKa IBMIXKETCS NPSMOJIMHENHHO TakK, YTO 3aKOHBI €€ JBM)KEHHs MOTYyT OBITh
TpecTaBIeHs! ypaBHeHmsIME X(1)=2t>-2t u Y (t)=4t>. Onpesennure ee YCKOPEHHsS B MOMEHTBI BPEMEHH 2C
U 5C 110 MOAYJIIO M HAIIPaBJICHUIO U CPABHUTE HX.

C. JIBIKGHUE MATEPUATBHOM TOYKH MOXKHO OIHMCATh C TOMOIIBIO ypaBHEHHH X(t)=6t -1,5t" u
y(t)=4t+2t>. OnpesenuTe MOMEHT BPEMEHH, KOT[a MPOEKIUs CKOPOCTH 110 ocH OX CTaHET paBHOI HyITiO.
Omnpenenure Uist 3TOr0 MOMEHTA BPEMEHHU MPOEKIHIO CKOPOCTH Mo oc OV U CKOpOCTh MaTepuaibHON
TOYKH 110 MOZYJIXO U TI0 HAIIPABJICHUIO.

D. JIBr>KeHrne MaTepuaJbHOM TOYKM MOKHO OIKMCAaTh C TIOMOIIBI0 YpaBHEHHMM X(t)=6t -1,5t" u
y(t)=4t+2t2. Omnpeznenure MOMEHT BPEMEHH, KOT/la MPOEKIUs ckopocTu 1o ocu OY craHeT paBHOH 2m/c.
Omnpenenure JUist 3TOr0 MOMEHTA BPEMEHHU MPOEKIMIO CKOPOCTH Mo oc OX U CKOpOCTh MaTepuanbHON
TOYKH 110 MOZYJIXO U TIO HAIIPABJICHUIO.

E. JIBIKEHIE MaTepHaIbHOM TOYKH MOXKHO OIIHCATh C TIOMOIIBI0 ypaBHeHns r=(2t-2t%) i + (2t+0,5t)
j M (kupHbIM IIpU(TOM BBIACIEHBI BekTOopa). Omnpenenurte, KakuMu OyayT MO MOAYJIIO H IO
HAIpPaBJIEHUIO €€ CKOPOCTh U YCKOpEHUE B MOMEHT Bpemenu 0,2c.

F. JIBrKeHrEe MaTepruaIbHON TOUKH MOKHO OIUCATh C MOMOIIBIO YPABHEHUS r=(2t—2t2) i+ (2t+0,5t3)
j M (xupHBIM mpudTOM BBIIEIEHBI BekTOpa). Ompenenute MOMEHT BPEMEHH, KOTJa YCKOpPEHHE
MAaTepHaNbHOM TOUKH CTaHET paBHBIM 5M/c’. Kak GyneT HampaBleHO ee YCKOPEHHE B STOT MOMEHT
BpEMEHU?

G. Portop nBurarens HauMHAeT BpalaThCsl «IIPOTHB YaCOBOM CTPEIKMW» TaK, YTO 3aBUCUMOCTH YIJIA
[IOBOpPOTa OT BPEMEHM 3a/laHa YPaBHEHHUEM (p(t)=8+4t+3t3. Omnpenenure yrioByr CKOPOCTb M YIJIOBOE
YCKOpEHHe poTopa B MOMEHT BpeMeHHM 4 c¢. Kak HampaBiieHbl BEKTOpa yIJIOBOM CKOPOCTH M YTJIOBOTO
YCKOPEHUS B ’TOM MOMEHT BPEMEHU?

H. [uninHap HaYMHAET BpallaThCs «II0 YaCOBOM CTPEJIKE» TaK, YTO 3aBUCUMOCTBH €r0 yrjia MoBOPOTa
OT BpEeMeHH 3aJaHa ypaBHeHHeM Q(t)= - (4+9t-3t"). Uemy GymeT paBHa yrIoBas CKOPOCTh LWIHHAPA B
MOMEHT €ro 0cTaHOBKHU? OmpenenauTe BpeMs 10 OCTAaHOBKH LIMJIMHAPA U KaK HAIPaBJIEH BEKTOP YIJIIOBOTO
YCKOPEHUS B TOT MOMEHT BPEMEHH.

L. 3aBHCHMOCTh yIJIa TOBOPOTa OT BPEMEHM Ul BpAIAIOMIErocs JMCKa MOXKET OBITh 3ajaHa
ypaBHEHUEM (|)(t)=24+6t-21:3 . 3anuIInTe 3aBUCHUMOCTH YIJIOBOM CKOPOCTH W YTJIOBOI'O YCKOPEHHS OT
BpPEMEHHU, OIpeJIeIUTE BpeMs 10 OCTaHOBKM OapabaHa. [IpenofaBarens BbIOEpeT HaNpaBiICHUE BpallCHHs
JIICKa (10 UM MPOTUB YacoOBOM cTpenku»), Bam HeoOxoaumo OyAeT yka3aTh, Kak HalpaBlieHbl BEKTOpa
YTJIOBO CKOPOCTH M YTJIOBOI'O YCKOPEHUS A0 OCTAHOBKU BpAIllCHUs JHUCKA.

2 tun 3ajanuii. [locTynaTenpHOE U BpalllaTesIbHOE ABMYKEHUE (3aKOHbBI IMHAMUKH).

J. VYkaxxute BEeKTOpa CWII, JEHCTBYIOIIUX HAa TPY3, COCKAIB3BIBAIONINN 0€3 TPEHUs MO HAKJIOHHOMN
iockocTH (puc.l). 3anummre BTopoii 3akoH HbroToHa 11711 Tpy3a B BEeKTOpHOHN (hopMe U B MPOEKLUAX Ha
BeIOpanHbIe Bamu oct OX n OY. Macca rpysa 2 kT, a yron Hakiosa miockocts 30°. Ompeenure, Kakum
Oyner yckopenue rpy3a. Ompenenure, KakuM OyAeT YCKOpEHHE Tpy3a, €CIM Yy4yecTb TpEHHE
(koaddunment tperns pases 0,1).

K. VYKaxkure BEKTOpa CWJI, IEHCTBYIOLIMX HA IPYy3, KOTOPBIH TAHYT BBEPX MO HAKIOHHOH MJIOCKOCTH
(puc.2), mpu 3TOM cuia HaTskeHus HUTH paBHa SH. 3amummre BTOpo# 3akoH HbroToHa st rpysa B
BEKTOpHOU ¢opme U B mpoekuusx Ha BeiOpaHHble Bamu ocu OX m OY. Macca rpysa 0,5 kr, a yrona
HakIoHa rwockoctd 45°. Onpeenure, KakuM GyIeT yCKOPEHHE IPy3a.
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Puc.1 uc.2.
E/ M, M. Tpoc ¢ 3akperieHHBIMM Ha KOHLAX I'Py3aMH aKKypaTHO NEPEKUHYJIN Yepe3
JUCK, JTUCK Hayall pacKpyuuBarbCsi (pHC. - cleBa). YKaXHUTE€ BEKTOpa Cul,

- JNEUCTBYIOIIUX HA KKl M3 TPYy30B W Ha JIUCK. 3anumure (Gpopmyiay MOMEHTa
uHepuu aucka. OnpeneauTe MOMEHT CUJl, TEMCTBYIOIINUX Ha JMCK, KyJa OH Oyner
.~ HampaBJeH OTHOCUTEIIbHO OCH BpaIleHHUs [MCKa. 3alWIINTe OCHOBHON 3aKOH
JMHAMUKYU BPAIIaTeIbHOTO JIBIXKEHUS IJIs1 TUCKA B BEKTOPHOU (JOpME U B MMPOESKIIUU
h, Ha OCb BpallleHus. 3amuUIKUTe BTOpoi 3akoH HeroToHa amst rpysos. OTBeTbTE, B
KaKux Cliydadx pCHICHHUA 3ada4d U JJIA 4Cro HCIOJIB3YCM YPABHCHUC CBA3U MCKIY
TAHTCHIIMAIBHBIM yCKOPCHHEM TOUYEK Ha IOBEPXHOCTH JHCKa M HMX YIJIOBBIM
| | yekopennem? TIpemonaBarens yKakeT HUCIOBBIC 3HAUYCHHS MAce IPy30B M IHCKA,
OTIPENIEIIUTE YCKOPEHHE IPY30B MIIH YIIIOBOE YCKOPEHHUE JTUCKA.
N. JlecTHHIY JUIMHOM 2 M NPHCTABHIM K riamkoii cree mox yriaoM 60°. UemoBek maccoif 60 kr
3a0upaeTcst Mo HeH 10 TOM TOYKH, MOCIe KOTOPOH JISCTHUIIA HAYHET CKOJIBb3UTh. KOA(pOUIIMEHT TpeHwUsI
mMexay moioM u sectHuuei 0,15. OmpenenuTe cuibl, TEHCTBYIONIME HA JIECTHUILY CO CTOPOHBI OTIOP.
3anuinuTe yCIOBUE PABHOBECHsSI JIECTHHUIIBI AJI CHJI U MOMEHTOB CHJI C Y4E€TOM JUIMHBI JIECTHHUIBI U
BBICOTHI HaJ[ TIOJIOM YEJIOBEKA.

3 Tun 3aJaHuid. DICKTPOCTATHKA (IPUMEHCHHME 3aKOHOB BJICKTPOCTATHKHM K PAacUeTy JJICKTPHUYSCKOIO
[0JId, pacyeT KOHASHCATOPOB).

0. Kaxk nampasieHsl BeKTOpa HAMPSHKEHHOCTEH B OJTHOM TOYKE JIEKTPUUYECKOTO TOJIsI, CO3/1aBa€MOTO
Tpems 3apsiiaMu (pacroyioKeHHe TOYKHM YKa)KeT MpernojaBaTelb)? 3aluiinTe MPUHIMI CYNepro3Ulun
JUISE BEKTOpa HAMpPsDKEHHOCTH W 7Sl TMOTEHIMalla B BBIOpaHHOUM Touke. Ompenenurte, Kak HaMpaBlieH
PEe3YIABTUPYIONINK BEKTOP HAINpPSHKEHHOCTH B JaHHOW TOYKE IO HAMpaBICHUIO, a 3aTeM I0 MOYJIIO
(ykaxwure, Kakue (GopMyIibl Ui pacyeTa HarpsLKEHHOCTH MOTPEOYIOTCS).

5 20 5 0 -5

20
A
B C
P. Ompenenure IEKTPOSMKOCTh COSTMHEHNS KOHJIEHCATOPOB (B CXEME COSTUHEHHUsT KOHJEHCATOPOB

npenoaaBaTCyib MOXKCET HU3SMCHUTBH IIOJIOKCHHUSA OOHOTO-ABYX KOHIIGHC&TOPOB), CCJIN DJICKTPOCMKOCTDH

Kaxaoro paBHa 10 Mx®.
C2 C3

.. FIHE
~—

Cs

4 tun 3agaguii. IlocTosHHBIN TOK (OIPpUMEHEHHE 3aKOHOB ITOCTOSIHHOIO TOKA K PACUETY DIIEKTPUUYECKUX

nenem).

Q. Ompenenure oOIee CONMPOTUBICHUE HArPy3KHU B JIEKTPUUECKOU IEMU (B AJECKTPUUYECKON CXeMe
NpernoaBaTesib MOXKET W3MEHHTBH ITOJIOKEHUS OJIHOTO-ABYX COINPOTHBICHHH M DJIC), YUYHUTHIBAs, YTO
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conpotusiieHue BoibT™MeTpa 100 OM, CONPOTUBICHHEM aMIEpMETpa MOKHO IMpeHeOpeub, a OocTajIbHbIE
CONPOTHUBIICHUS OAMHAKOBHI U paBHBI 10 OM. UTo mokaxkeTt BoibT™MeTp, eciiu DJ[C Oyaet paBaa 220 B?

R. JUis pa3BETBICHHOW AJIEKTpUYECKOW Ienu ((B AJIEKTPUUYECKOM CXEMe IpEenoJaBaTeslb MOXKET
U3MEHHUTh TOJOXKEHUS OJHOTO-IBYX CONPOTUBICHUH M 5JIC)) 3alMIIMTE YPaBHEHUS [0 IpaBUIaM
Kupxroda.

Tabmuua 4.2 — Kputepun orieHkH c(hOpMHUPOBAHHOCTH KOMIIETEHIIMH

Kputepuu oniennBanus chopMrUpoOBaHHOCTH KOMIETEHIIUHU (YaCTU

Kona n nammeHoBaHme
KOMITETEHIINH )

HHJAWKATOpa JOCTHKCHUA

KOMIICTCHITHH
(4acTH KOMIICTCHITUH )

Ha 0a30BOM ypOBHE

COOTBETCTBYET OLIEHKE «YIOBJIETBOPUTEIHHO» 50% OT
MaKCHMaJbHOTOo Oana

WN/-1omk-1 Ucnonb3yetr oCHOBHBIE
3aKOHBI €CTECTBEHHOHAYYHBIX
JUCLUILINH JJIs peUICHUs
CTaHJIAPTHBIX 33J1a4 B
COOTBETCTBHH C
HAMpPaBJIEHHOCTHIO
npodeccroHanbHOM
IeATEIILHOCTH

JleMOHCTpHpYET 3HaHHE OCHOBHBIX (DU3MUYECKUX 3aKOHOB
(cm.Tabim.4.1): 3anuceiBaeT GOPMYIIbI 3aKOHOB, MOSICHSIET UX
(U3NIeCKnil CMBICI M BETMUMHBI, BXOJSIINE B 3aKOH, MOSICHSET, K
KaKHUM SIBJICHUSIM OTHOCSITCS 3aKOHBI.

JleMOHCTpUpYyeT YMEHHE HUCTIOIB30BaTh 3aKOHbI (cM.Tabm.4.1) nis
pellIeHHs CTAaHIAPTHBIX 3a/1a4: 3alUChIBACT (JOPMYJIBI 3aKOHOB, Ha
OCHOBE KOTOPBIX JJOJDKHBI OBITH PEIICHBI 33a4H, CIOCOOEH
MOSICHUTD PEIICHHE 33a]aui U rpa)uuecKoe MpeICTaBICHHE
UH(POPMALINH, UCTIOIB3YET 3aKOHBI ISl PEIICHHSI CTAaHIAPTHBIX

3a1ad4.

IToBTOpHAsi MPOMEKYTOUHAS ATTECTALMS 10 AUCHUIIMHE (9K3aMeH).

@oH/1 OLEHOYHBIX CPEACTB AJIS NMPOBENECHHUS IOBTOPHOW NMPOMEXKYTOUHOW arrecTanuu B (opme
’K3aMeHa GOPMHUPYETCs U3 YHCIa OLEHOYHBIX CPEACTB IO TEMaM, KOTOpbIE He ObUIM OCBOCHBI CTYJCHTOM
panee. 3aaHus TIO3BOJISIFOT OIICHUTH BIIJICHUE KOMITETCHIIMEH Ha 0a30BOM ypOBHE.

[ToBTOpHAas MpOMEXKYTOYHAs aTTeCTalUs MPOBOAUTCSA B BHJE JONOJIHUTEIBHOTO KOHTPOJIBHOTO
UCIBITAHUS JJI CTy/IeHTOB, HaOpaBiux MeHee 50 6amnoB (B cooTBeTcTBUHM € «IlomokeHnemM o MoayabHO-
pPEUTHHIOBOM CHUCTEME»), TMpH YCJIOBUH, 4YTO JIabOpaTopHble pabOThl CAAHBI, OOYyYalOIIUE TECTHI
npoiaensl, PI'P u nHIuBuyansHble JOMANIHUE 3aaHUs CIaHbI.

OcoOeHHOCTh 3aJlaHUi JTOTIOJIHUTENIBHOTO KOHTPOJBHOTO MCIHBITAaHUS — OHO COCTOMT H3 JBYX
YacTeH: TEOPETUUECKON U MPAaKTUUECKON. TeopeTnyeckas 4acTh HalleJIeHa Ha IIPOBEPKY 3HAHUW 3aKOHOB,
MCIIOJIB3YEMBIX TPU PEIIEHUM CTaHAAPTHBIX 3aad, MIPAaKTUYECKasl 4acTh HAlleJIEHA HAa NMPOBEPKY YMEHUN
WCITOJIB30BAaTh 3aKOHBI JUIs PEIICHUs CTAaHJAPTHBIX 3a1a4.
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3aganue «[IpuMeHuUTE 32aKOHBI K PELIEHUIO 32124, OTHOCSIIIUXCS K YKA3aHHBIM SIBJIEHUSIM (CM.
THUIIBI 3aIaHUI)>.

Pemnre 3amaun ¢ HWCMONB30BaHUEM KOHCIEKTOB, HCHOJB3YsSI OCHOBHBIC 3aKOHBI MEXAHHKUH M
9MEKTPOAMHAMUKH (TIpero/iaBaTeslb BHIOMpAET 3aJaud U3 YMCIIa TeM U TUIOB 3aJa4, KOTOphIE HE ObLIN
paHee OCBOEHBI CTYJICHTOM).

1 Tun 3aganuii. MexaHnuyeckue KosueOaHus.

Ypasnenus konebanuii moeym 6vime 3a0amsl ¢ OpyeuMU YUCI08bIMU KOIPPuyuenmamu!

3agaua Nel. YpaBHeHue kojie0aHuii MaTepuajbHoil Toukun umeer BuA X(t)=10sin(314t+3,14) cm.
Boinosinure caeayommue 3ananmsa: 1) Omnpenenure nepuos KojedaHWM MaTepUaibHOM TOYKH. 2)
3anuiuTe ypaBHEHHUS KoOJeOaHUNH CKOPOCTH W YCKOPEHHUS MaTepHalbHOM TOYKHM U YKaXHUTE HX
MakcuMaiabHble 3HadeHus. 3) Kak MOXeT BBITJIANETh NaHHBIH MexaHudeckuid ocumuiatop? 4) Ha kakoi
4acTOTE BO3MOXKEH pe30HaHC?

3apaua Ne2. Habiionaem kosie0aHusl NPY:KUHHOTO MAassiTHUKA. BoinmosnuTe 3aganus: 1) 3anummre ¢
YHCIOBBIMU KO3 PUIIEHTaMU YpaBHEHUE KOJeOaHUM, eCIM U3BECTHO, YTO aMIUIUTY/1a KoleOaHuii Tpy3a
Ha npy>kuHe paBHa 0,2 M, HauanbHas ¢a3a paBHa 3,14/2, a nepuon Konebanuii paBeH 8§ c. 2) Onpenenure,
MOJIO’KEHHUE TPy3a Ha MPY>KWHE B MOMEHT BPEMEHH, PaBHBIN 2¢, 1 B MOMEHT BpeMeHu paBHbil 4T. 3) Kak
BBITJIIAT JAHHBIN MexaHnnueckuil ocumuisitop? 4) Ha kakoit yactore BO3MOXKEH pe30HaHC?

3agaua Ne3. MartepuajibHasi Touka coBepliaeT Kojgedanusi mo 3akony Z(t)=50sin(10w t+6,28) cm.
Boinoanure ciaexyommue 3aganus: 1) Iloctpoiite rpadguk xosnebaHnil MaTepralbHON TOUKH, YKaKUTE
HA HEM aMIUIuTyay U mepuon konebanuit. 2) Ilo rpaduxy ompenenute Bpemsi, KOTJa CMEIICHHE
MaTepUaIbHOU TOYKH MPUHUMAET MAKCUMAJIbHOE 3HAYCHHE (110 OTHOIICHUIO K MOJIO0KEHUIO PAaBHOBECHS).
3) Kak MoxeT BBITVIANETh AAaHHBIM MexaHudeckuil ocimmstop? 4) Ha kakoil dactoTe BO3MOXKEH
pe3oHanc?

3agaua Ned. Ilpy:kMHHBIH MasiTHUK CcOBepuIaeT KoJiedaHusi nmo 3akoHy Y(t)=100sin(2w t) mm.
Boinonnurte caeayomue 3aganusi: 1) Onpenenure MONMHYIO MEXaHHYECKYIO SHEPrui0 KoJieOaHUM
NPYXKUHHOTO MasiTHHKA, €CIIM M3BECTHO, YTO Macca rpy3a paBHa 0,8 kr. 2) Uemy paBHa MakcHUMalbHas
KMHETHYeCcKass M MaKCcuMajbHas TNOTEHLIHalbHAas »sHepruu rpy3a? 3) Kak BBIIIAIUT AaHHBIN
MexaHudeckuid ocrmuiatop? 4) Ha kakoif yactoTe BO3MOKEH pe30HAHC?

2-ii TN 33laHUN. DJIEKTPOMArHUTHbIE KOJIeOaHUs.

Ypasuenus konebanuii mozym ovime 3a0amvl ¢ OpyeUMU YUCI08bIMU KOIDDuyuenmamu!

3agauya NeS. YpaBHeHus1 koJjie0aHuil 3apsiaa B KoJie0aTeIbHOM KOHType HMeeT BU/
q(t)=20sin(314t+3,14) mxKu1. BoinmosiHuTe cijieayromue 3aaHus:

1) Onpenenute mepuoa konebanwii 3apsna. 2) Hapucyiite rpadguk xosebanuii 3apsga (3aBUCUMOCTh

3apsaa oT BpeMeHu). 3) Kak BBIIISIIUT cxemMa KoyieOaTelnbHOTO KOHTYypa B CIy4asX CBOOOJHBIX,

3aTyXaloluX WM BBIHY)KJICHHBIX KOJeOaHUi, 0 KaKOM cilydae uaeT peub B 3amaude? 4) Ha xakoii gactore

BO3MOYKEH Pe30HaHC?

3agaya Ne6. B KkoJsie0aTeJJbHOM KOHTYpe MPOUCXOAST CBOOOAHBIE KoJedaHus. BbimosaHure
cIeAyIolHe 3aJaHUs:
1) 3anumure ¢ YUCIOBBIMH KO3 (UIMEHTaMH ypaBHEHHE KojeOaHWil CHIIBI TOKa B KoJeOaTelbHOM
KOHTYpE, €CJIM W3BECTHO, YTO aMIUIUTY1a KoseOanuii Toka paBHa 1,2 A, HauanpHas ¢asa paBHa 3,14/2, a
yacrora kosnebanuii paBHa 50 ['u. 2) Onpenenure, KakuMm OyAeT TOK B MOMEHT BPEMEHH, PaBHBIN 2C, U B
MOMeHT BpeMmeHH, paBHbI 2T. 3) Kak BBITIIIUT cXxema KojaebaTeIbHOro KOHTYpa B CITydasix CBOOOIHBIX,
3aTyXalolMX WIM BBIHYXJIEHHBIX KoJeOaHul, Kakas cxema oTHOcHTcs K 3ajmaude? 4) Ha kakoii wactote
BO3MOEH PE30HAHC?
3agaya Ne7. B kos1e0aTe/IbHOM KOHTYPE HANIPSIZKEHHE U3MEHSACTCS M0 3aAKOHY

U(t)=50sin(107x t+6,28) B. BoimosinuTe cieaymomme 3a1aHus:
1) [octpoiite rpadgmk xKoaeOaHUI HANPSDKEHUS, YKaKUTE HA rpaduKe aMIIUTYAy U NepuoJl KojaeOaHHH.
2) [lo rpaduky ompenenute BpeMmsl, KOrJa HalpspDKEHHE NMPUHUMAEeT MakcuMalbHoe 3HaueHue. 3) Kax
BBIMVIAIUT CXeMa KoJIeOaTelnbHOr0 KOHTYpa, B CIydasX CBOOOJHBIX, 3aTyXaroOIIMX WU BbIHYKJICHHBIX
KoJIeOaHUH, 0 KaKOM Cllydae MOXET UATH peub B 3afaue? 4) Ha kakoif yactore BO3MOXEH pe3oHaHC?
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3agaua Ne§. YpaBHeHus koJie0aHuii 3apsiaa B KoJjiedaTe IbHOM KOHType HMeeT B/
q(t)=100sin(2x t) MxKu1, 3J1eKTP0EeMKOCTh KOH/IEHCATOPA HMeeT 3HAYeHHe, paBHoe 25 MKD.
BeinoJsiHuTe ciegyomme 3a1aHuA:

1) 3anummre ypaBHeHUE KoseOaHMH HANpsDKEHUS Ha OOKJIaJKaX KOHJEHcaTopa W CWIbl TOKa B
KosiebarenbHOM KOoHType. Kakumu OyayT ux mMakcumaibHble 3HaueHus? 2) OmnpenenuTte HanpsiKeHUE B
MOMEHT BpeMeHHU, paBHbIil 6 ¢. 3) Kak BbIrIsSauT cxema KoyiedaTebHOro KOHTYpa, B ClIydasix CBOOOHBIX,
3aTyXaloluX MWW BBIHYKJIEHHBIX KOJeOaHUH, 0 KaKOM CiIydae MOXKET WATH peub B 3amade? 4) Ha kakoi
4acTOTE BO3MOKEH PE30HAHC?

3 tun 3aganuii. Uatepdepentms u nudpaxms.

B 3a0auax munumym modxcem Oblmv usmeHeH Ha MAKCUMYM UHIMEHCUBHOCMU C8ema U UX NOPAOOK MOJHCEm
ObImb UsMeHen Ha opyeot!

3agaua Ne9. OnbiT FOHra. Monoxpomaruyeckuit cBeT ¢ JUIMHON BOJIHBI 0,6 MKM MaJaeT 1o HOpMaJiu Ha
OTKpBITHIE IIeN B ombITe FOHTa, paccTosHue Mexay MensMud paBHO 1,2 MM, pacCTOsHUE OT Iemeil a0
skpanHa paBHo 0,8M. Ompenenute KOOpAWHATYy M yroji HaOMIOAEHUs [UId yKa3aHHOTO B Talnwuie
MaKCUMyMa MJIM MUHUMYMa MHTEHCUBHOCTHU CBETA.

Yr1o HaOII012EM «max» MHTEHCUBHOCTHU CBETA

Kaxkoro nopsiaka 3-ro nopsiaka

3agaya Nel0. OnbiT FOHra. MoHOXpOMaTHUECKHI CBET MaJacT IO HOPMAJIM HAa OTKPBITHIE ILIENHU B
onsiTe FOHra, paccTosiHe MEXy IIEIsIMH paBHO 1,2 MM, paccTosiHME OT wienei 10 3kpaHa paBHO 0,8M.
Omnpeznenute [UIMHY BOJIHBI MAJaloOIEro CBETa, €CIM W3BECTHA KOOpAMHATa OIHOTO M3 MaKCUMyMOB
WHTEHCHUBHOCTHU CBeTa (CM. TabJIHILy).

Yro HaOII0H02EM «max» MHTEHCUBHOCTHU CBETA

Kaxkoro nopsiaka 1-ro nmopsiaka
Koopaunara Z=12cm

Kaxkoro nopsinka 2-ro nopsiiKa

3amaua Nell. Ha qudpakumoHHYI0 pelieTky ¢ YMCIOM IITPUXOB HA €AWMHUILY JJIMHBI, paBHBIM 1/100,
HOPMAJIbHO MaJaeT MapajlielbHBIA MyYOK MOHOXPOMATHYECKOro cBeTa ¢ JUIMHON BoMHBI 0,630 MKM.
JudpakiuonHas KapThHa HAOMIOAAETCS Ha DKpaHEe, PACHOJOKEHHOM Ha paccTosHuM Im OT Hee.
Onpenenure KOOPAMHATY U YroJl HAOMIOACHHS YKa3aHHOTO B Ta0JIuIle MAKCUMYMa WJIM MUHUMYMa.

Yto Haﬁ.monaeM «max» MHTCHCHUBHOCTH CBCTa

Kaxkoro nopsinka 1-ro mopsiaka

3agaya Nel2. Ha mudpakumoHHy pemieTrky ¢ NEpPUOJOM, PaBHBIM S5 MKM, HOPMajbHO NaJacT
napajulebHbIi Iydok cseta. Ilog yrioom 41° coBmanu MaKCHMYMBbI JIMHUH ¢ JyIMHOM BosHBI 0,656 MKM U
¢ nnuHoi BonHbI 0,410 mxm. Kakoro nopsiaka OyayT 3TH MaKCUMYyMbI?

4 Tun 3ananui. TenynoBoe U3y4eHue

3amaua Nel3. Ilpu HarpeBaHum aOCOJMIOTHO YEPHOTO Teda JUIMHA BOJIHBL, HA KOTOPYIO NPHXOIUTCS
MaKCUMYM CIIEKTPaJIbHOM MJIOTHOCTH PHEPreTUYECKON CBETUMOCTH, M3MeHuiIach oT 500 uM mo 600 HM.
Bo ckonpko pa3 w3MeHWNIach MpU 3TOM Temmeparypa? YBenuduiach OHa WM yMeHblunachk? Yto
IPOM30LUIO MPU 3TOM C IpauKoM H3TydeHHs] aOCONIOTHO YEPHOTO Tela B 3aBHCHUMOCTU OT JUIMHBI
BOJIHBI?

3amaua Nel4. AOcCOIOTHO 4YepHOE Teno IepBoHadanbHO mMMeno Temmeparypy 2000 K. B pesynbrare
OCTBIBAHUSl Teja JUIMHA BOJHBL, HAa KOTOPYIO IPHUXOAUTCS MaKCUMyM CHEKTPAJbHOM IUIOTHOCTHU
SHEPreTUYECKON CBETUMOCTHU Tena, u3MeHunach Ha 10 MxMm. Jlo kakoil TemmepaTypsl OXJIaAWI0OCh TEI0?
YTo npou301I0 MU 3TOM € rpaduKoM H3ITydeHus abCOIMIOTHO YEPHOTO Tejla B 3aBUCHMOCTH OT JIJTMHBI
BOJIHBI?

3agaua Nel5. MomHoCTh U3TyueHust abcoIoTHO uyepHoro Tena 24 kBt. Onpenenute TeMieparypy 3TOro
TEeNa, €CIM M3BECTHO, 4TO ero moepxHocTh paBHa 0,8 M2. Kyma cmecturcs rpaduk wu3mydeHHS
a0COIIOTHO YEPHOTO TeJa MPU YBEIUYCHUH TEMIEPaTyphl?

3amaga Nel6. Temneparypa aOCOTIOTHO YEPHOTO Tella n3MeHMIach pu Harpeanuu ot 1600 K 1o 400 Ha
CKOJIbKO M3MEHWJIAch NPU 3TOM JUIMHA BOJHBI, Ha KOTOPYIO MPUXOIUTCS MaKCUMyM CIEKTpaIbHOU
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IUTOTHOCTH SHEPTeTUYECKON CBETUMOCTH Tena? YBenn4ymiach OHA WK yMeHbImiachk? Kyna cmectucs B
3TOM ciy4ae rpaduk u3aydeHus: abCOIOTHO YEPHOTO Tela B 3aBUCHMOCTH OT YaCTOTHI?

3amaua Nel7. Temneparypa abCOIIOTHO Y€pHOTO Tea u3MeHunach rpu HarpeBanuu ot 2000 K 1o 500 K.
Bo ckonpko pa3 uM3MeHHWJIACh MPH ATOM SHEpPreTudeckas CBETUMOCTh Tena? YBenuuuiaach OHA WU
ymenbmmiack? Kyna cmectwiicss B 3TOM ciydae TpaduK HW3Iy4YeHHs aOCONIOTHO YEPHOTO Teja B
3aBHUCHUMOCTH OT 4aCTOTHI?

3amaga Nel8. KakoBa MOIIHOCTH M3JIy4E€HMsI pacIUIaBI€HHOro CBHMHILA ¢ mnoBepxHoctd 100 cM2 mpu
temneparype tiasnenuss 600 K, ecau cuutarh ero aGCONMIOTHO YEpHBIM TelIoM? YBEIMUYUTCS OHA WU
YMEHBUINTCS TIPH OCThIBaHUM CBHHIA? Kyma cMecTHTcs B 3TOM ciiydae TpaduK H3IydeHUs aOCOIIOTHO
YEPHOTO TeJla B 3aBUCUMOCTH OT YaCTOThI?

S Tun 3aaHuii. YPaBHEHHUE COCTOSHUS U Ta30BhIC 3aKOHBI.

Ipumeuanue. B 3a0auax 2az u e2o macca mozym Ovlms uzmenenvl Ha opyaue!

3anmaga 19. B 6amnone BMecTuMOcThIO 15 1 HaxoauTes a3otr noj naenenuem 100 klla mpu Temmneparype
27°C. Tocie Toro, Kak W3 GAIIOHA BBITYCTHIH a30T Maccoil 14 T, Temmeparypa craza pasroii 17°C.
Onpenenuth JaBJICHHUE a30Ta, OCTABIIETOCS B OaJJIOHE

3amaua No20. HexoTopslii AByXaTOMHBIN Ta3 Maccoi 1Kr HaxoauTcs B Oa/uiIoHE BMECTHUMOCTHIO 1,25 M
IIpU TEMIIEpAType 27°C u oz nasnennem 0,5 MITa. Onpenenure, Kakoi 310 ra3 (110 3HAYCHUIO MOJIIPHOMN
Macchl, UCIONb3Ysl Tabnuiy MeHnzeneesa) u BenuuuHy kodddunuenta ITyaccona (y=C,/C,).

3agaua Ne2 1. Kucnopoa maccoii 16r naxoaures non nasienrem 0,2 MIla npu temnepatype 17°C. Tocne
M30XOPHOI'O HarpeBaHusl JaBJIIEHHE B COCyZIE BO3pociio B 4 pas3a. BrimosnHurte cienyromme 3aJaHus:
Omnpenenute 00beM cocya, KOHEUHOE JaBICHUE rasa 1 BeauuuHy kospduuuenra Ilyaccona (y=C,/C,).
3amaga Ne22. Kucmopox maccoit 64r, 3aHUMArOUIMil NpU TeMIEpaType 27°C obbeM 5 m, cBOGOIHO
pacmupsiercs B 3 pas3a. Beinonnute crnenyromue 3aganus: OnpeaennTe 1aBieHUe ra3a i KOHEUHbI 00beM
cocyna. A taxke BenuuuHy kodpduuuenra [lyaccona (y=C,/C,).

3amaua Ne23. Kucnopon maccoii 32r, 3anumaromuii pu aasineann 1 MIla o0bem 5 11 u30TepMUYECKH
pacmupsiercss B 3 paza. Beimonnute cnenyroue 3aganus: Onpenenure TeMepaTrypy raza U KOHEUHbIe
JIaBJICHUE ra3a u 00beM cocya. A Takxke BenuuuHy koddduuuenra Ilyaccona (y=C,/Cy).

3agaua Ne24. Kucnopon mMaccoii 8r, 3anumaronmii mpu gasinennn 1 MITa n temmepatype 27°C 06beM 5
aanabaTudecku pacumpsercs B 3 paza. OnpenenuTe KOHEUHbIH 00beM cocyia M KOHEUHYIO TeMIEpaTypy
rasa. A taxoke ennuuHy ko3 unuenta [Tyaccona (y=C,/C,).

6 tun 3aganuii. [lepBoe Hayano TEPMOJIUMHAMUKHU U TEMJIOEMKOCTb.

Ipumeuanue. B 3a0auax 2a3 u e2o macca mo2ym Obims usmeHensl Ha opyaue!

3amaua Ne25. Kucnopon maccoit 16 r naxoautes nox aasienuem 0,2 Mlla pu Temnepatype 17°C. Hocxe
M30XOPHOTrO HarpeBaHHs JaBjeHHE B cocyie Bo3pocio B 4 pasza. Ompenenute oO0beM rasza, a Takxke
KOJIMYECTBO TEIUIOTHI, COOOIIEHHOE ra3dy, M3MEHEHHWE BHYTPEHHEW sHepruu M paboTy raza. B orsere
YKaKUTE, Y€MY paBHA MOJISIpHAs U yJIeJbHas TEIJIOEMKOCTh Ta3a.

3amaua Ne26. Yriekucnslii ra3 Maccor 22r Haxoautes noa aasieHuem 0,2 Mlla npu Temnepatype 17°C.
[Tocse n30xopHOTO HAarpeBaHus aBJIICHUE B COCYJI€ BO3pOCio B 4 pa3a. Onpenenute o0beM rasa, a Takxke
KOJIMYECTBO TEIUIOTHI, COOOIIEHHOE ra3dy, M3MEHEHHWE BHYTPEHHEW sHepruu M paboTy raza. B orBere
YKa)KUTE, YeMy paBHA MOJISIpHAs U yJIeJbHasl TEIJIOEMKOCTh rasa.

3amaua Ne27. Kucnopon, 3anumatomuii npu nasieHuun 1 MIla o6bem 5 1, pacmmpsiercs B 3 pasa.
Ornpenennure Ha4aJIbHYI0O W KOHEUHYIO TEMIIEpaTypy rasza. B oTBeTe ykaxuTe, yeMy paBHa MOJISpHas
TEIIOEMKOCTh Tasa.

3amaga Ne28. Yriekucielii ra3, 3aHuMaronuii mpu nasieHnn 1 MIla o6wem 5 1, pacmupsiercs B 3 pasa.
Omnpenenure paboTy rasa, U3MEHEHHE BHYTPEHHEH 3HEPrHM ra3a U TEIJIoTy, MOABEICHHYIO K Ta3y, ecliu
mpoliecc MpoTeKana n300apHo. B oTBeTe ykaxxuTe, 4eMy paBHa MOJISIpHAs TETUIOEMKOCTD Tra3a.

3anmaya Ne29. [Ipu u30TepMUYECKOM PACIIMPEHUH 2 MOJIEH KUCIOpOAa, HAXOAAIIErocsl MPU HOPMAaJbHBIX
YCJIOBHSIX, Ta3y COOOUIWIM KOJUYECTBO TEIIoThl, paBHOoe 20 [[x. Omnpenenure u3MeHEeHHUE BHYTpPEHHEH
SHEPruu U paboTy paciiupeHus raza. B orBete ykaxure, 4eMy paBHa TEIIOEMKOCTh Tasa.
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3anaga Ne30. [Tpu agnabaTHOM pacIIMPEHUU 2 MOJEH KHCIOpOJa, HAXOMALIErocsl MEepBOHAYAIBHO MpHU
HOpPMaJIbHBIX YCJIOBHUSX, €r0 TeMIlepaTypa M3MEHWJIach B 2 pas3a, a jAaBieHue B 4 paza. Onpenenute
n3MeHeHne o0beMa U IIOABECACHHOC KOJIHNYECTBO TCIIJIOTHI. B otBeTe YKaXUTEC, YEMY paBHA TCIIJIOCMKOCTDH
rasa.

3amaua Ne3l. [lpum agmabaTHOM pacuIMpeHUH 2 MOJIEH a30Ta, HAXOMASIIETOCs MEPBOHAYAIBHO IPHU
HOpPMaJIbHBIX YCIIOBHSIX, €ro Temreparypa usmeHuiaack Ha 20 K. Onpenenure u3mMeHeHue BHYTpEHHEH
SHEPruu, paboTy pacIIUPEHUs ra3a U MOJABEICHHOE KOJIMYECTBO TEIJIOTHL. B 0TBeTE yKakuTe, ueMy paBHa
TETJIOEMKOCTb T'a3a.

Tabnuua 5.2 — Kpurepuu oieHKH c(OPMHUPOBAHHOCTU KOMITETCHIIUH

Kputepun oniennBanus chopMUpOBaHHOCTH KOMIIETEHIHH
Kon u naumenoBanue
(4acT¥ KOMIIETEHIIUN)
WHAMKATOpa TOCTHKEHUS
Ha 0a30BOM ypOBHE
KOMITETECHIINH
COOTBETCTBYET OIICHKE «YyIOBIETBOPUTEIHLHOY
(4acT KOMITETCHIIHH ) A
50-64% ot MmakcumanabpHOro Oaua
N-1onk.1 Ucnions3yet JleMOHCTpHpYET 3HaHHE OCHOBHBIX (PU3MYECKUX 3aKOHOB (CM. Tal0JI.
OCHOBHBIC 3aKOHBI 5.1): 3anuceiBaeT (popMyIIbl 3aKOHOB, TTOSICHSAET UX (DU3UUCCKUIN
€CTECTBEHHOHAYYHBIX CMBICJI ¥ BEJIMYMHBI, BXOJASAIINE B 3aKOH, MOSICHSAET, K KAKHM
JTUCLMILTUH 7S peLIeHUs SIBJICHUSIM OTHOCSITCS 3aKOHBI.
CTaHJApTHBIX 3a7a4 B JleMOHCTpHpYeT yMEHHUE UCIIOIb30BaTh 3aKOHBI (cM. Tabu. 5.1) ams
COOTBETCTBUH C pelIeHns CTaHAAPTHBIX 3aau: 3aUChIBaeT (POPMYJIbl 3aKOHOB, Ha
HanpaBJIEHHOCTHIO OCHOBE KOTOPBIX JJOJDKHBI OBITH pEIIEHBI 3a71auH, CIOCOOEH MOSICHUTh
npodeccCuoHaIbHON penieHue 3a1a4u ¥ rpaduueckoe mpeacTaBiIeHue HHPOPMAIIHH,
JeSITeIbHOCTH HCIIOJIb3YET 3aKOHBI Ul PELICHNS CTAaHJAPTHBIX 3a/1a4.
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