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1. Crpykrypa 4 001Iasi TPYA0EMKOCTb I CHUTLTHHBI

Ounas popma oOyueHHs 3aoyHad ¢dopma
00yJcHMSA
Kypce 1
Cemectp 2
Jlexumu 16 u.
[IpaxTrdeckue (CeMUHAPCKUE) 3aHATHS
JlaGopaTopHbie 3aHATHS 34 4,
KoHcynpranuu
HTOro ayAuTOpHBIX 3aHATHI 50 4.
CamocrosiTenbpHas padora 22 4,
Kypcosas pabora
DopMa KOHTPOJIS

OK3aMeH
3auer 3a4yeT
O011ee KOTMIECTBO YacoB 72 4.

Ounas popma o0yueHust 3aounas popma oOydeHUs
Kypc

OO6r11ast TpyI0eMKOCTh AUCIMIUIMHBI COCTABIIACT 2 3a4eTHBIE eqUHHMITLI (72 waca).

2. Ileau ocBOeHUs IMCIUTLIMHBI
[ensiMu OCBOCHUSI TUCLIUTUTUHBI SBIISIOTCS

— (GOopMHpOBaHHE y CTYICHTOB OOIIEr0 (PU3MIECKOTO0 MUPOBO33PEHUS, OXBATHIBAIOIIETO (DU3HKY OT
KJIACCHUYECKON MEXAHUKHU J10 PEIATUBUCTKON U KBAHTOBOU TEOPHH;

— (¢dopMUpOBaHHE B3aMMOCBS3aHHOTO TPEJCTABICHUS O MpPOIEccax M SBICHUSAX, MPOUCXOAININX B
pupoze

— pa3BUTEE Hay4YHOTO 00pa3a MBIIUIEHHUS, CIOCOOHOCTEH BUETh (PU3NUECKOE COMIepKaHre TPOOIIEMBI;

— pPa3BUTHE HABBIKOB (DU3MUECKUX METOJOB UCCIIEIOBAHUSI.

3. Mecrto mucuunimnHbl B ctpykrype OINIOII 6akanaBpuara
b1.B.06. BapuatuBHast 4yacTh.
JUis n3ydeHus JUCUUIUIMHBI HEOOXO0IMMBI 3HAHUS, YMEHUS U KOMIETEHIUH, TIOJTy4YEeHHbIE
00y4aroIUMUCS B CPEJHEN HIKOJIE B PE3y/IbTaTe OCBOCHUS KypcoB: «Pu3nkay, «MaTemaTtuka» u T.1I.

4. TpeOoBaHusl K pe3yJbTaTaM O0CBOEHHS IMCUMILUIUHBI (KOMIETEHIHH 00y4alomerocs,
(opmupyembie B pe3ysibTaTe 0CBOCHUS JUCHUIIIMHBI (MOLYJI51)

ITponecc n3yueHust IUCUUIUIMHBI HallpaBjeH Ha (OpMUPOBaHHE CIIEIYIOUINX KOMITETEHIIUMA:
® TOTOBHOCTHIO pEAJN30BbIBaTh OOpa30BaTeIbHBIE MPOrpaMMbl IO Y4e€OHBIM I[peiIMeTaM B
COOTBETCTBUH C TpeOOBaHUSIMHU 00pa3oBaTebHbIX cTanaapTos ([TK-1);

® CroCOOHOCTBIO HCMOJb30BAaTh BO3MOXKHOCTH 00pa3oBaTelbHOM Cpeabl s JOCTHXKEHHS
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX PE3YJIbTaTOB O0yUYEHHUsS M oOecrieueHus: KauecTBa
y4e0HO-BOCIIHTATEIBHOTO TIPOLIECCca CPEICTBAMU TperoiaBaeMbIX yueOHbIX mpeameToB ([1K-4)

B pe3ynbraTe 0OCBOCHHE TUCITUTUIMHEI CTYICHT JIOJDKEH:
3HaTh.
- CTPYKTYpY Kypca «Du3uKay, OCHOBHBIX BOIIPOCOB COOTBETCTBYIONIMX Pa3eiioB Kypca;
- s3BIK Kypca «DPu3nKa, T.e. 3HaHUs (HU3HUECKUX MOHATHI U (POPMYITHPOBOK 3aKOHOB;
- OCHOBHBIX ITOJIOKCHHI U TPAHUI] IPUMEHUMOCTH CYIIECTBYIOMUX (PU3HMUCCKUX TCOPHIA;



- COACPKAaHUEC U MAaTEMATUUCCKOC 0To6pa>1<eH1/Ie OCHOBHBIX 3aKOHOB;,

YMers:

- CTaBUTH LIETH , 33/1a49H U ONPEIEIIATh METOIbI U3yUEHHs KOKI0ro pasaena Kypca «O0men Gpu3nkm»
U BCETO IIPEIMETA B IIEJIOM.

- O6naath MENOCTHON CHCTEMON 3HAHUU, POPMUPYIOMIHUX (PUZNUECKYIO KAPTHHY OKPYKAIOIIEro
Mupa.

- ®opmupoBaTh HU3NUECKHE 3aKOHBI U TEOPHU C MPUMEHEHHEM a/IeKBATHOTO MAaTEMaTHYECKOTO
anmnapara, KOJM4eCTBEHHOIO OIMCAaHUs CBOMCTB

MO/JICJIBHBIX CUCTEM.

- CtpouTh (PpU3HUECKUE MOJIEIH U PEIaTh KOHKPETHBIE 3a/1a4i 33JaHHOM CTETIEHHU CJIOKHOCTH.

- [locnennoBaTenbHO M31araTh U3y4eHHbIH MaTepuall, IBUrasCh IPU 3TOM OT pacCMOTpeHUs Oosiee
IpOCTHIX (HOpM, IBMHKEHUSI MaTEPUU K O0Jiee CIIOKHBIM.

- CaMOCTOSITENIbHO CTABUTB L€ JIEATENbHOCTH U INIAHUPOBATH CIIOCOOBI UX JOCTHIKEHMSI

- Hayuntbcs muiaHupoBaTh U yMETh MPOBEPSTH SKCIEPUMEHT, aHATHU3UPOBATh NOJIy4aeMble
HKCIEPUMEHTAIbHbIE PE3YIIbTATHI.

- I3MepsITh onpeneneHHoi TOYHOCTBIO pa3iInyHble (PHU3NUECKUE BETUYHUHBL, ONPEACIIATh IOIPEIIHOCTH
IIPU OPSMBIX U KOCBEHHBIX U3MEPEHMSIX.

Biaagern:

- HaBpikamu nipoBesieHust y4eOHOI0 M HAy4YHOI'O SKCIIEPUMEHTA, TO MPEAIoaraeT 03HaKOMJICHHE C
npubdopamMu U METOJIaMU U3MEPECHHIA;

- HaBbikamu camocTOSITENbHOM paboThI ¢ yueOHOMU U, MATEHTHOW U HAYYHOU JIUTepaTypOu;

- Hayuno npaBuibHO GOpMyITHUpPOBATh U PEHIaTh OCTABICHHBIE B MPAKTHKYME 3a/1a4H KaK
TEOPETUYECKOI0 TaK U MIPAKTUYECKOI'O XapaKTepa;.

- Hayuntbcs u coOmronate TpeboBaHus O6e301acHoi paboThl B (PU3HUECKOM MPAKTUKYME.

- CIoCOOHOCTBIO ONPEACIATh U aHATM3UPOBATh [IPOOJIEMBI, IJITAHUPOBATH CTPATEIHIO UX PEILICHMS.



5. Couepma}me Hu y‘leﬁHO-MeTOHI/I‘leCKaH KapTa IMCIHUIIJINHBI

Tabnuuya 5.1
Hom HaumenoBanue tem T —— CamocrosTenbHas padora Komuuects
ep (BOTIPOCOB), CTYJICHTOB DopMbI o ObamnmoB | Jlutepar
HeJle M3yYaeMBbIX TI0 JAHHOM KOHTPOJIA ypa
Yac . ma
I NUCLUIIINHE bl 1126 ConepmaHHe - min X
1 Beenenue. ®usuka kax
Hayka. [Ipenmer,
M3y9aeMbIid (PH3HKOM.
Marepus U ABUKEHUE.
DKCHEPUMEHT U TEOpHUS B
(hm3uIecKux
ucciaegoBanusx. [Ipeamer
A pea JIBrDKeHUe 3(0)
Mmexanuku. Knaccudeckas u
OKPYKHOCTH.
KBaHTOBAasl MEXaHUKa.
YrioBas CKOpPOCThb
OTHOCHUTEIIFHOCTD
u YIIIOBOE .
JIBrKeHUsA. CUCTEMBI VCTHEBIN
. 2 2 yckopeHne u wux | 1 1 2 1,4,6,7
orcuéra. KoopaunaTtHas u ompoc
CBS3b c
BEKTOpPHBIE (POPMEI N
JIMHCHHBIMHU
OINUCAHHS TBUKCHHUS
. XapaKTePUCTHKAMH
MaTepUaTbHON TOUKH.
JIBHKCHUS.
[Tepemenienue, cCKOpocTb,
YCKOpEHHUE.
TaHreHnuaibHOE U
HOPMaJIbHOE YCKOpEHUE.
KunemaTunka IBUKEHUS 1O
KPHUBOJIMHENHOU
TPaeKTOPHUH.
2 BzaumoneiictBue VYcerHbIi
MaTepUaTbHBIX TEL. orpoc
WNHuepuuanbubie 1
HEWHEPITUATHHBIC
CHCTEMBI OTCUETA.
2 [IpeoOpazoBanus 1 1 2 1,4,6,7
lanmunes.
CrnencTBus u3
peoOpazoBaHUIA
Jlopenua
3 3akonsl HeroToHa. Macca, CBobOogHOE Y cTHBIIT
cwia. YpaBHEHUE MaJIcHHUE TEll. orpoc
JBWXKEeHUs. JluHaMuka JBuxeHue tena
BpalIaTeNbHOTO ABUKEHUS OpOIIeHHOTO
TBEPIOTO TeNa BEPTUKAIIBHO
OTHOCHUTEILHO BBEpX.
0 2 2 P 1 1 | 2 | 1467
HETOABM)KHOM OCH.
MoMeHT uHepLuu, MOMEHT
CWIBL. YpaBHEHHE
JTUHAMUKY BPaMIaTEIbHOTO
JIBHKCHUSA. MOMEHT
WHEPUUU TBEPABIX TEI




pas3Ho#t popmel. Teopema
ITefinepa. [lonsTue
3aMKHYTOU CHUCTEMBI.
NMmnynec MaTepranbHOM
TOYKHU, CUCTEMBI
MaTEepHAIbHbBIX TOUEK.

Cuuiel B YcrHblid
KJIACCHUYECKOU orpoc
MEXaHHKE
OMnBITHBIE 3aKOHBI
U7eabHOTO Trasa.
Cpennee HHCII0 14567
CTOJIKHOBEHHH U
CpenHss AJTMHa
cBOOOTHOTO
mpoOera MOJIeKyJI.
Bakyym u merozsl
€ro NOJy4YEeHHUS.
KonebarensHoe nBrxeHue.
I"apmornueckue konedaHus
U MX XapaKTEePUCTHKH.
OHeprus rapMOHUYECKOT0
OCLWILIATOpPA. Y paBHEHHE [IpumeHeHue
KOJICOaHUST MOJICTTBHBIX MepBOro Havaia 567
cucreM (Tpy3 Ha MpYKUHE, TEPMOJMHAMUKU K ”
MaTeMaTHYECKUH U M30IIPOLIECCaM.
(m3nyecKuilt MasITHUKN).
BrinyxaeHHbIe KONeOaHMsI.
Bonabl, ppoHT BOIHEL.
YpaBHEHUE BOJHBL.
Yenosue YcrHbI
paBHOBeCHS Tell orpoc
HUMEIOIHUX OCh
BpauieHus. [lneyo
CHJIBI, phIYar. 5,6,7
OHeprus, padbora u
MOIITHOCTb
MEXaHUYECKOU
CHUCTEMBI.
OCHOBBI  TEPMOIMHAMHUKH. 3aryxaromue YcTHbIi
BryTtpennss SHEpTus KOJICOaHUS U UX 0T1poC
HJeanbHOTO rasa. XapaKTepPUCTUKU
KommuecTBo TETUIOTHI. SIBnenue
TennoeMKkoCTs. 3aKoH uHTEpEpeHLIUH.
pacnpeieNieHus! SHEPTUM T10 Crosiune BOJHEI,
CTeleHsIM CBOOOJBI. 1-bIif 3BYKOBBIE BOJIHBI.
3aK0H (Havao)
TEPMOJIUHAMUKH. 14.7

[uknuyeckue  MPOIIECCHI.
Huxn Kapno. KIIJ mukna

Kapno u TEIJIOBOM
MalvHbl.  2-0i  3aKOH
(Hauamo) TepMOAMHAMUKHL.
[onsTe SHTPOIHH.
'panuiiel  MpUMEHUMOCTH
2-oro 3aKOHa

TCPMOAVHAMHUKHU.




8 TepmoauHaMuyeck YcTHbIIT
ve TTapaMeTphl. orpoc
PaBHOBECHBIE
COCTOSTHUS H
TIPOIIECCHI.
IlonsiTne
«HAeanbHBII ras3y. 3 2,4,6,7
OcHoBHOE
ypaBHEHHE
Knaneiipona -
Menpeneena.
BapomeTpuueckas
¢dhopmyna.
9 1-as pyOe:xknasn o5
arrecTanus
10 Hacerimennsrit map. YcTHbIR
BraxuocTs ompoc
BO3/yXa.
CMauuBaHue, 2 | 14567
KaIUIIPHBIE
sBieHud. TemioBoe
pacIIupeHus
TBEPABIX TEIN.
11 | DneKkTpuYecKuil 3apsin. DIeKTpruyecKas
3akon KymnoHa. €MKOCTb.
HanpsxennocTts Konpnencaropsr.
ANEKTPUIECKOTO OIS, DHeprus
ITorenuuan. PazHocts 3JIEKTPUUECKOTO
MTOTCHIINAJIOB. noJis. PaboTa n
JvdnexTpuku B MOIITHOCTh
JNEKTPUIECKOM TIOJIE. 3JIEKTPUUECKOTO
Hunons. unonsHbIi nosist. 3akoH JleHma
MOMEHT. BekTop - Txoymns. .
nosisipu3anyy. Teopema YCTHELR 2 2,56
I'aycca. Bekrop onpoc
3IEKTPUYECKON NHIYKIUU.
3axon OMa 1715 y9acTka
nernu. CTOpOHHUE CHJTBL.
DNEeKTPOABIDKYIIAS CHJIIA.
3akoH Oma 11 11eru,
COJIepIKaIIero UCTOYHUK
TOKa. Pa3BeTBiIeHHbIE
ANEKTPUIECKUE [EITH.
[Tpasuna Kupxroda.
12 MaruuTtHbIe
CBOICTBa
BEIIeCTBA.
MonekynsipHbie
TokM. [{na-, mapa- u
(beppoMarHeTuky. oo
DIEKTPONPOBOAUM onpoc 3 2,45,6
OCTh TBEPIBIX TEJl.
3aBUCUMOCTh
COTPOTHBIICHHUS
METaJIJIOB oT

TeMIepaTyphbl.




13

[TepemennsIii TOk. 3aKoH
Owma s uerneit
MIEPEMEHHOTO TOKA C

OMHMYECKUM
COIIPOTHUBIICHUEM,
€MKOCTBIO U
WHIYKTHUBHOCTBIO.

PeaxtuBHOE
[TomynpoBogHUKY.
COIIPOTHUBIICHHUE.
OneKTpoHHas u
Mo1HOCTh NEPEMEHHOTO
. JBIPOYHAs o
toka. KonebatensHbIit YcrHbiid
IIPOBOJAUMOCTH, P-N 2,4,5,6
KoHTYp. CBOOOTHBIE ompoc
nepexonasl. Jnonsl,
KojeOaHus. 3aTyXaromue,
TPaH3UCTOPBI.
BBIHYKJCHHBIE KOJICOaHMSI.
Dddext Xoma.
SIBreHue pe3oHaHC.
ITonsiTue BUXpeBoe
3neKTpudeckoe noiue. Tok
CMELICHUS. Y paBHEHHUS
Makcseiia B
nuddepeHInanTbHON 1
MHTETpaJIbHOM hopme.
OJIEKTpOMAarHuTHas BOJIHA.
14 Toxwu B razax.
Nonn3zanus rasos.
l"azopaspsnnas
m1asma. Tuerommui,
OBOI U .
e . VYcrHbIi
KOPOHHBIH 2,45,6
orpoc
paspsbl.
MaccnekrpomerTp.
Toku B
JIEKTPOJIUTAX.
3akoHbl Papanest.

15 | NutepdepeHius cBeTOBBIX ITomHoE VeIl 2,45,6
BOJIH. PazHoCTh X074a. BHYTpEHHEE orpoc
Ycnosue OTpaKeHHUeE.

HUHTEPPEPEHINOHHBIX Onruyeckue

MaKCHMYyMOB U SIBTICHUS B

MUHUMYMOB. atmocdepe.

WnTepdepennns B TOHKIX Panyra. Mupaxu

mneHkax. [Ipoceernenue bunpusma,

OITHKH. OnnMH3a.

WnTepdepernmronnpie [IpumeHneHue

puOOPHI - HHTEPPEPOMETP nHTep(HEePEHIINOHH

MaiikenbcoHa. J[BoiiHOE BIX IPUOOPOB.

Jy4erpeoMIIeHHE. Kosnbia Hetorona.

[onstpuzanus npu

JIBOMHOM

Ty4enpeIoMIICHHH.

Bpamenne mockoctn

TIOJIIPU3AINH B

KPUCTAJUTMYECKUX TENax.

CaxapameTtpusl.

16 30HHAs ILIACTHHKA. VcTHBIN 2,4,5,6

Judpaxust orpoc
®dpaynrodepa.

EcrectBeHHbli u
TMOJISIPU30BAHHBII




CBET. 3akoH
Mamoca.

IToctpoeHnue
M300pakeHU B
cobuparomeit u
BOTHYTOM JIMH3AX.
17 | 3akon Kupxrooa, kana 2 | Ycrablid 3,4,5,6
Credana- bonbimana, 3IIEKTPOMArHUTHBIX OTIpoc
Buna. ®opmyna Ilnanka u BOJIH.
Penes- xunca. Baemramit 5 Pannogemnianme. 3
¢doroadhext. YpaBHeHHE TeneBuneHmue.
Oitamreiina. [Tupomerpus.
BbopoBckas Teopus aroma.
OnsiTel @panka u I'epua.
19 | 2-a py6exunas o5
aTTecTanus
Bcero 16 | 34 22 100




6. OOpa3oBaTejibHbIE TEXHOJIOTHHI
1.Jlexnuu, nekmuu-0ecenbl, MPAKTUYECKUE 3aHATHs, CaMOCTOSTENIbHas paboTa

CTYACHTOB.

Z.HCHOHBSYIOTCSI HHTCPAKTUBHBIC MCTOIbI

oOy4eHus:

TBOPYCCKUC 3aJlaHU:A,

pa3pa60TKa IIPOCKTOB, I/ICCJIG,ZIOBaTCJ'II)CKI/Iﬁ MCTOI 06yquH51, KpYIUIBIC CTOJIBI,

AUCITYTbI, CCMHUHAPBLI.

3.IIpakTrydeckue 3aHATHS U TaOOpPATOPHBIE paOOTHI.

Ne/m. Tema Bun Kouu AKTHUBHBIE HNHTepakTUBHBbIE
3aHATHA 4eCcTB (¢opmbl topmbl
0
4acoB
1-2 | Teopus ommbOK, HemocpeacTBEHHBIE U | JlabopaTop 2 CeMuHap B
KOCBEHHBIC H3MEPECHHSI. Has paboTa JIUAIOTOBOM
pexKIMe
3-4 | M3mepeHue TUHEHHBIX pa3MepOB Tel Jlabopatop 2 [IpoBenenue [IpoektHas
HITAHTEHIIUPKYJIEM U MUKPOMETPOM. Has paboTa MIOMCKOBOTO pazpaboTka
OrnpeneneHre IIOTHOCTH TBEPBIX TEI. (uznueckoro
HKCIIEPUMEHTA
5-6 | MccnemoBaHnue OCHOBHOTO 3aKOHA Jlabopatop 2 [IpoBenenue
BpaIIaTEIbHOTO ABHKEHHUS TBEPIOTO Has paboTta MIOMCKOBOTO [poexTHas
Tena Ha MastHuke OOepOeka. (uznyeckoro pa3paboTka
KomrmsroTeproe MoienmupoBaHue: IKCIIEPUMEHTA
«JIBIKEHHE TI0 OKPYKHOCTH
7 Onpenenenue ko3ddunmenta JlaGopatop 2 [IpoBenenue Case-study
BHYTpeHHeTo TpeHust MetogoM Ctokca. | Has paborta MIOMCKOBOTO
(huznueckoro
9KCIEpUMEHTA
8 | l-as py6exxnas aTTecTanus. 2
9-10 | Ompenenenue BiIaXHOCTH Bo3xyxa npH | JlabGopatop 2 [IpoBenenue
HIOMOIIN HICHXpOMeTpa U | Has pabora MIOMCKOBOTO IpoexTHas
MICUXPOMETPUYECKOTO TUTPOMETPA. ¢uznveckoro pazpaboTka
KommnberoTepHoe MOIeTMpoOBaHUe: JKCIIEpUMEHTA
«VcriapeHne 1 KOHICHCALUS».
6./3y4eHure u noiydeHue BaKkyyma.
11- | OnpeneneHre OTHOIICHMS JlaGopatop 2 [IpoBenenue Case-study
12 | remmoémkocta 1o crioco0y Kiemana- Has pabora ITIOMCKOBOTO
He3opma. ¢busnyecKoro
JKCIEpPUMEHTA
13- | Onpenenenue ko3dduirenTa JlaGopatop 2 [IpoBenenue [IpoektHas
14 | nuHe#HOTO pacMpeHus TBEPIBIX TeT Hast paboTa MIOMCKOBOTO pa3paboTka
(hmznueckoro
JKCIEpPUMEHTA
15- | 2-as py6GexxHas aTTecTanus.
16
17- | U3mepenne eMKOCTH KOHIEHCATOPA 4 IIpoBenenue
18 | meTomom mocta CoTTH. ITOMCKOBOT0 Jwnamor
¢uznveckoro
IKCIIEPUMEHTA
19- | Ompenenenue BHYTPEHHETO JlaGopatop 4 [IpoBenenue
20 | conmpoTHBICHUS rAIbBAHOMETpPA C Has paboTta MTOUCKOBOTO [poexTHas
MOMOIIBIO MOCTa Y UTCOHA. ¢busnyeckoro pa3paboTka

OKCIICPUMCHTA




21- | Ompenenenue AUANEKTPUYECKON U Jlabopartop 4 IIpoBenenue CeMuHap B
22 | MarHUTHOH NPOHMUIIAEMOCTEH BemecTBa. | Has pabora MIOUCKOBOTO JTAJIOTOBOM
¢$uznveckoro pexxume
9KCIEPUMEHTA
23- | OmpenesicHre KOHIICHTPALUN JlaGopatop 4 [IpoBencHue
24 | oNTHYECKH aKTUBHOTO BEIIECTBA MIPU Hast paboTa MIOUCKOBOTO Huanor
MOMOIIM  KPYTOBOTO HOJISIPH3aTopa ¢uznveckoro
9KCIEPUMEHTA
25- | 1l-as pyGe:xnas aTrecranusi.
26
27- | CM-3 JlaGopatop 4 [IpoBenenue Case-study
28 | M3mepenue nmokazaTess MPeIOMIICHUS Has paboTa IIOMCKOBOT'O
JKUIKOCTH TIPH TTOMOIITH pedpakToMeTpa (hu3mIecKoro
HP®- 3. SKCIEPUMEHTA
29- | OmpenesieHue KOHIIGHTpaluu Bemiectsa | Jlaboparop 4 IIpoBencHme IIpoekTHas
30 | B pacTBOpE NMpH ITOMOIIH Hast paboTa MIOMCKOBOTO pa3paboTka
KOHIIEHTPAIIHOHHOTO ¢uznveckoro
(hOTOITEKTPUUECKOTO KOJIOPUMETPa JKCIEpUMEHTA
KOK-2MII.
31- | IlomydeHue romorpamMm Mo MeTOIy Jlabopatop 4 [IpoBenenue Case-study
32 | BCTpEYHBIX CBETOBBIX ITYYKOB. Has paboTta MIOMCKOBOTO
(huznueckoro
IKCIIEPUMEHTA
33- | M3MmepeHue BBICOKUX TEMIIEpaTyp Mpu JlaGopatop 4 IIpoBenenue IIpoexTHas
34 | moMoIIy ONTHYECKOTO ITMPOMETpPa C Has pabora MTOMCKOBOTO pa3paboTka
MCYe3aroIIel HUTHIO. (huznueckoro
HKCIIEPUMEHTA
35- | 2-as1 pyGe:xHasi aTTecTalMA. 4
36
Bcero 54

kadenpe pusuku u actpoHomuu (yin. Mapkyca 24 aya.Nel0)

7. YueOHO-MeTOAMYeCKOE 00eciedyeHHEe CAMOCTOATEIbHOM padoThl.

[TepeueHs BOMPOCOB I CAMOCTOSITENILHOM pabOoThI MpuBe/eH B Tabnuiie 5.1 , cucok
HEOOXOMMOM TUTEepaTyphbl HAXOAIIEHCS B OMOIMOTEKE MPUBEICH B MyHKTE 9. JlomOTHUTENbHAS
TUTepaTypa U METOAMYECKHE YKa3aHUs K JTa00paTOPHBIM U MPAKTHUECKUM 3aHSATUSM HaXOASTCS Ha




8. OHeHO‘{HLIe cpeacrea IJisi TEKYHIEro KOHTPOJIA yClieBaeMocCTH, pyﬁexﬂ{oﬁ aTreCcTalum " l'lpOMC)KyTO‘lHOﬁ aTrecranum 1o
HTOraM OCBOCHHUSA JUCIHUIIJINHBI.

TIOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTH KOMITIETEHIIWIM

OU3UKA
®roc 44.03.05 — INeparoruyeckoe oopazopanue (¢ 1ByMs npoduiasivmu noaroroBku). lipopuau Xumus, buosorus.
Hean CdhopmupoBaTh y CTYJCHTOB MIPEICTABICHUE O PU3NICCKON KAPTUHE MHUPA M 3aKPETITh HABBIKK PAOOTHI ¢ PU3HUECKUMU
JAUCIHUTIIHHBI npudopamu U 000pyJOBaHHEM.
3amaun -- 03HaKOMJICHUE IEJIOCTHON CUCTEMOH 3HaHWi, HOPMUPYIOIIUX (U3HUECKYIO KAPTUHY OKPYKAIOLIETO MUPA.

- U3y4eHHe (PU3NUECKUX 3aKOHOB U TEOPUN C MPUMEHEHHEM aJIEKBATHOTO MaTEMaTHYECKOTO arnapara, KOJIM4eCTBEHHOIO
OIUCAHMsI CBOMCTB MOJICJIBHBIX CUCTEM.

- CTpPOUTH (PU3NYECKHE MOJETH U PelaTh KOHKPETHBIE 33/1a4M 3aJaHHON CTENEHH CII0KHOCTH.

- CAaMOCTOSTEJIbHO CTaBUTh LIEJIH JAEATEIbHOCTH U IIJIAHUPOBATH CIIOCOOBI MX JOCTHIKEHUS

- OBJIQJICHUE HABBIKAMH U3MEPSTH C ONPEICIIEHHON TOYHOCTHIO Pa3JInYHbIe (PU3NYECKHIE BETUYMHBI, OTIPEICISTh MOTPEIIHOCTH
IPU OPSIMBIX U KOCBEHHBIX U3MEPEHHSIX.

B npornecce ocBoeHMS TaHHOM JUCHUTIIUHBI CTYACHT (OPMUPYET U IEMOHCTPUPYET CIETYIONINE
001IeKYJIbTYPHBbIE U npodeccHoOHATbHbIE KOMIICTEHINH

KOMIIETEHIIHU Ilepeuennb TexHosnoruu ®opma onenounoro | Crynenu YPOBHei 0CBOEHMSH

HHAEK | ®OPMYJIUPOB | KOMIIOHEHTOB (opmupoBanus | cpeacrsa KOMIIETeHIU U

C KA

OIIK-8 | Cnocobex 3HATh: Jlexuum, YO, IToporosblii ypoBeHb:
OCYIIIECTBIISATH OCHOBHBIE TOHATHS TPEHMHTH, I, 3Haem:
MeJIarOrM4YeCKyIo busuku: usnyeckoe KOHCYJIbTAIINU J/p, - COIMAJBHYIO 3HAYNMOCTh (DU3UKH KaK
NeSITeIbHOCTh  Ha | TEJO U (PU3UUECKUe npenonasareneit; | K/p, HayKd M cBoed Oynymieil mpocdeccuu;
OCHOBE ABJIEHUS, a TaK e UX Xa- camocrositenbHas | TJ1 - MecTO (PM3HUKHU B CUCTEME
CIEIUaJIbHBIX PaKTEpUCTUK — PU3HUECKUX | paboTa CTYJEHTOB €CTECTBEHHBIX HayK U B JKU3HU
HAy4YHBIX 3HAaHUM; | BEJINYMH; YeJIOBEYECKOro 00IeCTBa, TEC-HYIO

- NOHSTHH U3MEpEHUs B3aMMOCBSI3b (PU3UKH C MATEMATHKOM;




(bU3HYECKUX BEINYHH,
cucteM (U3UIECKUX
BEJIMYMH, MX Pa3MEpHO-
CTH U CIMHUI] U3MEPCHHUS;
- KJIaccU(pUKAIUIO
MOTPEIIHOCTEH U3MEPEHUS
(bU3HYECKUX BEIINYWH;
YMeETh!

- BBIJICIISITh KOHKPETHOE
du3nveckoe conepKaHue B
NPUKIIAIHBIX 3a/1a49aX U
UCIIO0JIb30BaTh OCHOBHBIC
3aKOHBI (PU3KUKH B TIpodec-
CHOHAQJIBHOM JICSITeTbHOCTH;
- IPUMEHATH (pru3HUYecKue
3aKOHBI JIJISl PEIICHUS
NPaKTUYECKHX 3a/1a4.

BJAJETh.

- METOZIOJIOTHEN
OpraHu3aluy, IIAaHUPOBA-
HUS, IPOBEICHUS
U3MepeHuil u 00paboTKu

IoBBINIEHHBIN YPOBEHD:

3Haem:

- COIMANFHYIO 3HAYUMOCTh (PU3UKH KaK
Hay-KM M CBOeW Oynmymieil mpodeccun
YAUTEIS

(076370478

- MecTo (PU3HMKH B CUCTEME
€CTECTBCHHBIX Ha-YK M B KH3HH
YEJI0BEYECKOro OOIIECTBA,

- TECHYIO B3aUMOCBSI3b (DU3HKH C
MaTEeMaTHKOM;

- KJIacCU(UKAIUIO MOTPEUTHOCTEH
U3MEpEHUS

(U3NYECKUX BEITUYNH.

ymeem:

- IPUMEHSATh (PU3UUECKUE 3aKOHBI IS
pEIICHUS TPAKTUICCKHX 3a7ad.
enaoeem:

- METOJ0JIOTHEN OPraHU3aLlH,
TUTAHUPOBAHMS, IPOBEICHUS H3MEPEHHIA
1 00paboTKH

PE3yIbTATOB IKCIIEPUMEHTAIBHBIX
HCCIIETOBAHMIM.

pe3ynbTaTOB
IKCIIEPUMEHTATBHBIX
HCCIICIOBAHUM.
OIIK-1 | cnocoOHOCTHIO 3HATH: Jlexnuu, YO, IMoporoBbiii ypoBeHb:
OCYIIECTBIISITh - OCHOBHBIC TIOHATHS W | TPSHUHTH, I, 3Haem:
MIOMCK, XPaHEHHUE, | METObl MAaTEeMaTUYECKUX U | CUTYallMOHHBIE H/p, - OCHOBHBIC TIOJIOKCHHA, METOABI U 3aKOHBI
06paboTKy U | ECTECTBEHHO HAYYHBIX | 3a7a4M, K/p, CCTCCTBCHHOHAYHHBIX 6HHCHHHHHH
MATEMATUKN N3NKHN, XUMHUHN 15t T'nu n
aHaIu3 TUCIUINIMH B 00beMe, | KOHCYIbTAINH T (Marema » usmxan, » OHOIO
o APYyrux CMCXKHBIX ,I[I/ICLII/IHJ'H/IH),
uHpopmaruu 13 | He0OXOIUMOM JUIs | IpenoaaBartenen; .
o HCIIOJIb3YCMBbIC B HpO(l)eCI/IOHaJ'IBHOI/I
pa3IMYHBIX npodheccCuoHaNBHOM CaMOCTOATENLHAS eATENLHOCTIL:
b
HCTOYHHKOB M 0a3 | IeATENbLHOCTH, paboTa CTy/IeHTOB yveem:
AaHHBIX, - Hay4HBIC OCHOBBI - WCIOJIb30BaTh (DU3UUYCCKHE, XUMHYECKHE,

13



IPE/ICTaBIATh €¢ B
TpedyeMomM
dbopmate C
UCTIOJIb30BaHNEM
UH(POPMALIMOHHBIX,
KOMITBIOTEPHBIX H
CEeTEBBIX

GU3HYECKUX, XUMHUYECKUX,
(U3UKO-XUMHYECKUX u
OMOJIOTMYECKUX  METOJIOB
TUIS MHCTPYMEHTAJILHOM
OLICHKH MoKazareyeun
M3MEPEHUI B MPAKTUYECKOMN
JESITEIIbHOCTH;

(GU3UKO-XUMUYECKHE W OWOJOTHYCCKHE
METOABI JiIsl  ODecliedeHusl KadecTBa W
0e301acHOCTH TEXHOJIOTHYECKHX MPOLECCOB;
BJIaJeeT:

- METOJ0JIOTHEN OPraHU3aLUH,
TJIAaHUPOBA-HUS, TPOBEJACHUS] U3MEPEHU I
1 00pabOTKH

TeXHOIOTHIA yMeTb: pe3ynbTaToB ?KCHepI/IMeHTaJ'IBHBIX
- UCIIONIb30BATh HCCIeN0BAHNH,
MATEMATHICCKHE - IMoBbIIEHHBIH YPOBEHD:
€CTECTBEHHOHAYYHBIE snaem.
- OCHOBHBIC IIOJIOXKCHHSI, METOMIbI ¥ 3aKOHBI
MCTOABl U4 pelICHUA €CTeCTBCHHOHAYYHBIX JUCIIMITINH
TCXHOJOTHICCKUX 3a/1ad, (MaTeMaTuKu, (U3UKHA, XUMUHU, OUOJIOTUU U
- HCIIOJIb30BATh JPYTUX CMEKHBIX JWCLIUTIINH),
(usnyecKkHe, XMMHYECKHE, HeoOXOauMBIe  JUIS  mpodecCroHaIbHOM
(UBUKO-XUMHYECKUE u JIEATEIILHOCTH;
OMOJIOrMYECKHE METOBI KaK - HAyYHBIC OCHOBBI (busnvecKux,
HHCTPYMCHT B XHUMHUYCCKUX, (I)I/I3I/IKO-XI/IMI/I‘IGCKI/IX u
npodecCHOHATBHOIM OUOIOrN4ecKux 5 METOJI0B A
NESTENbHOCTH, HHCTPYMCHTAILHOM  OLCHKH  IOKasaTenei
BJIAJETh. - METOI0JIOTHEH H3MCPCHHUIL,
yMmeem:
OpraHu3aluy, IIaHUPOBa-
- WCIONB30BaTh  MaTeMaTHYECKUE U
HITA, TP OB?HGHIM €CTECTBCHHOHAYYHBIE METOMBI JJIsl PEHICHUS
M3MEPEHHH 1 00padOTKH npo0JIeM B PAKTHUYECKOMN eI TeIbHOCTH;
pe3yIbTaTOB. - MPUMEHSTh JOCTIDKEHHS
CCTCCTBCHHOHAYYHBIX  JUCIMIUIMH  JUIS
OpraHu3alfy TEXHOJIOTHYECKUX MPOIIECCOB;
BIIAJICET:
- METOJO0JIOTUEN OpPraHU3allNH,
IJTAHUPOBAHUSA, IPOBEJICHUSI U3MEPEHUI
1 00paboTKH
PE3yJIbTAaTOB YKCIEPUMEHTATBHBIX
HCCIEIOBAHUN.
VK -1 CnocobeH 3HATD: Jlexuum, YO, IToporoBblii ypoBeHb:
OCYIICCTBJISITh - Hay4HBbIC OCHOBBI | TPDEHWHTH, 21, 3Haem.

14



MOUCK,
KPUTHYECKHIT
aHaJIu3 M CHUHTE3
uHpopmanuu,
MPUMCHSITh
CHUCTEMHBII

MOJAX0/ JUTSt
peleHus
MOCTaBJICHHBIX
3ajady;

GU3HYECKUX, XUMHUYECKUX,
(U3UKO-XUMHYECKUX u
OMOJIOTUYECKHUX  METOJOB
JUISt WHCTPYMEHTAJIbHOU
OLICHKH Tokazaresieu
M3MEPEHUI B MPAKTUYECKOMN
JIEATEIbHOCTH;

yMeTh:

- HUCIIOJIB30BaTh (u3HUec-
KHe, XUMHYECKUe, (PU3UKO-

XUMHYECKHEe W OHoIo-
THUYCCKUC METOAbI KaK
UHCTPYMEHT B
npodeCcCHOHAIBHON
NeSITeIIbHOCTH,

CI/ITyaHI/IOHHble
3aJa4H,
KOHCy.]IBTaI_[I/II/I
MperoiaBaTeiei;
CaMOCTOSATCIbLHAS
paboTa CTy/IeHTOB

J/p,
K/p,
A

- OCHOBHBIC ITIOJIOKCHHUA, MCTOAbI WU 3aKOHBI

€CTECTBCHHOHAYYHBIX JUCITATIINH
(MaTeMaTuKu, (U3UKUA, XUMUU, OUOJIOTUU U
JPYTHX CMEKHBIX JUCITUILITNH),
UCTIOJIb3yeMBbIe B npodecroHaIbHON
JESITENHHOCTH;

eradeem:.

- CHOCOOHOCTBIO MPHUMEHSTH JTOCTHIKECHHS
CCTCCTBCHHOHAYYHBIX  JUCIMIUIMH  JUIS

OpraHu3aly TEXHOJIOTHYECKUX MPOIIECCOB;
IloBbIIeHHBIIT YPOBEHD:
3Haem:

- MecTo (pU3MKH B CUCTEME
€CTECTBCHHBIX HayK U B JKU3HU
YeJI0BEYECKOI0 00I1IeCTBA, TEC-HYIO
B3aMMOCBSI3b (PH3UKHU C MATEMAaTHKO;
ymeem:

- NPUMEHATh (PU3UYECKHe, XMMHUYECKHE,
(U3UKO-XMMHUYECKHE U OHOJOTHYECKHE
METObI Kak UHCTPYMEHT B
PO eCCUOHAIBHON e TEIHLHOCTH;
-1a0eem:

- METOJ0JIOTHEN OPraHU3alnH,
IUTAHUPOBAHMSI, IPOBEICHUS U3MEPEHUI
1 00paboTKH

pe3yIbTaTOB SKCIIEPUMEHTAIBHBIX
HCCIIEJOBAHMIM.
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cemuHapckoM 3aHsATuU ([1), BeIMOMHEHWEe nabopaTropHbIx pador (JI/p), KOHTpobHAs

@dopMa OLEHOYHOr0 CPeACTBA: YCTHBIM ompoc Ha ceMuHapckoM 3aHstuu (YO), noknan Ha

TECTUPOBaHUE B CHCTeMe AucTaHMOHHOTO 00yuenus (T/I).

OO ~NOoO Uk, WNBE-

10.

11.

12.

13.

14.

15.

16.

Texkymuii, MPOMeKyTOUYHbIH KOHTPOJIb 3HAHUM CTYAEHTOB

pabora (K/p),

Ilepeyenb Bonpocos AJsi 1 pyOexHoii aTTecTaluu (ATTECTAIMOHHAS MUCHMEHHAS

KOHTPOJIbHAsI padoTa) mo JucuniLuinae «Du3nka»

MexaHuueckoe TBUKEHHE.

CxopocTb.

Yckopenue.

JBr>KeHME MAaTepUAIbHON TOYKHU BJIOJb KPUBOJIMHENHON TPACKTOPHH.
[ToctynaTenbHoe IBUXKEHUE TBEPIOTO TEa.

WNHuepuuanbHble CUCTEMBI OTCUETA. 3aKOH UHEPIUH.

Cuna u macca. Bropoii 3akon HproToHa.

Tpernii 3akoH HproTOHA.

Cuna TsKeCTH U Bec.

0. 3aK0H cOXpaHEHUS HMITYJIbCA.

11. Kunernueckas 3Heprus u padora.

12. TToTeHnmanbHas YHEPTHs. 3aKOH COXPaHEHUS MEXaHUICCKOW YHEPTHH.
13. MOMEHT CHUJIbL.

14. 3akon I'yka.

15. MommHOCTb.

RO ~NoOR~WNE

Bonpocsl k 3a4eTy 0 JUCHMILIMHE «(PUIHKA»

. BpamarensHoe ABMXEHNE MATEPUATBHOW TOUKHU.

. [lepBbIii 3akoHa Hpl0TOHA B MEXaHUKE MaTEPHUATILHON TOUKHU.

. Bropoii 3axonsl Hpl0TOHA B MEXaHUKE MaTEpUAILHON TOYKH.

. Tpetunii 3akoH Hpr0TOHAa B MEXaHUKE MaTEPHAIILHON TOUKH.

. Pabora B MexaHHKe MaTepHaILHONW TOYKH.

. DHEprusi B MEXaHUKE MaTepUaJIbHON TOUKHU.

. MOILIHOCTE B MEXaHUKE MAaTEPUATIbHON TOUYKHU.

. 3aKOHBI COXpaHEHUS YHEPTUU U UMITYJIhCA B KJIACCUIECKON MEXaHUKE.

. PenstuBrcTCKas MmexaHuka. OCHOBHOM 3aKOH PENSITUBUCTCKON MeXaHUKU. PensaTuBUCTCKUI

3aKOH CJIIOXKEHUs ckopocTeil. iHTepBan Mexly COOBITHAMU B CIIELIMATBHOM TEOPUU
OTHOCHUTEIHHOCTH.

PenstuBuCcTCKas MexaHUKa. DHEPTUSASA TIOKOS PEISTUBUCTCKOM yacTubl. [lonHas sHeprus
PENSATUBUCTCKON YaCTHLBI. PensITUBHCTCKOE COOTHOIIEHUE MEXKIY TTOJIHOW YHEPTrUeH U
MMITYJIbCOM Tea.

YpaBHEHHE HEPA3PBIBHOCTH IS TOKA KHUAKOCTH B TPYOKeE.

VYpaBHenue bepHyinu (3aK0H COXpaHEHMsI SHEPTUHM IPUMEHNUTENFHO K YCTaHOBHBILIEMYCSI
TEUYEHUIO HeaTbHOM XKHUAK0oCTH). CTaTH4ecKoe, TAPOCTATHIECKOE U TUHAMUYECKOE
JIaBJICHUE.

OkcnepuMeHTanbHble ypaBHeHus A dy3un (ypaBHeHne @uka). @opmyiibl A1s
kodddurmenrta muddysuu.

OKcIepuMeHTaIbHOE YPaBHEHNE TEIIONPOBOAHOCTH (ypaBHeHHE Pypre). Dopmyna s
KO3 GHUITMEHTA TEILIONPOBOAHOCTH.

OKCcNepuMeHTaIbHOE YPaBHEHHE JIJIs1 CUIIBI BHYTPEHHETO TPEHUS! WM BA3KOCTHU (ypaBHEHHE
Herotona). @opmyina st KodhpuimeHTa BI3KOCTH.

[IpeobpazoBanms ['annnes B kmaccuueckoit mexanuke. [IpeobpazoBanwus Jlopenmna B



17.

18.
19.
20.
21.
22.
23.

24,

25.

26.
217.
28.

29.
30.
31.
32.

33.

34.

35.
36.
37.

38.
39.
40.
41.

42.

43.

44,

45,

46.
47.

48.
49.
50.
51.
52.
53.

PEIATHBUCTCKON MEXaHHUKE.,
OObeIMHEHHBIH Ia30BbIi 3aKOH, CBSI3bIBAIONIHN JaBieHHe |, 00beM V 1 abCoMOTHYIO

TemIiepaTypy 1 Juis JaHHOM Macchl raza M = CONSt, st omHOrO MOJISE Ta3a (ypaBHEHHE
Knatinepona), st moboro yrcia Mosiel raza (ypaBHeHre MenzeneeBa-Kialinepona).
OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHHETUYIECKON TEOPHH HUICaTbHBIX Ta30B.

OmnsiTHBIE Ta30BBIe 3aK0HHI (I eli-JIroccaka, [llapms, boinsa-MapuoTra).

[IepBoe Havano TEpMOIUHAMUKH.

Bropoe Hauano TepMOAMHAMUKH.

Tperbe HaUaTO TEPMOIMHAMHKH.

Durpornus S . CTaTHCTHYECKOE TOIKOBAHUE SHTPOIIUH S . DHTPOIHS B a1HabaTHIECKOM
mporiecce.

Durpornus S . CTaTHCTUYECKOE TOIKOBAHUE SHTPONUH S . DHTPOITHS B H30XOPHOM H
n300apuvYecKoM, MpoIeccax.

Durpornus S . CTaTHCTUYECKOE TOIKOBAHUE SHTPONUH S . DHTPOITHS B H30TEPMUUECKOM
MpoLecce.

OMnbITHBIC Ta30BBIC 3aKOHBI . 3akoH Illapms

OMnBITHBIE Ta30BBIC 3aKOHBI. 3aKoH boisa-MapuoTra).

DnekTpocTaTudeckoe none. Pabora mo nepeMenieHno 3apsiia B IeKTPOCTaATHUECKOM TI0Ie
3akon Kynona.

[IpaBuna Kupxroda amns pacdera 3MeKTPHYECKUX TETEH.

3axoH Jlxoyns-JleHna 1 mpoBoAHMKA IO KOTOPOMY TE€YET TOK.

Oddexr Dapanes.

3akoHbl OMa: 7151 yyacTKa LUEenu; A1 y4acTKa LenH, COAECPKAIIEro 3.1.C.; IS 3aMKHYTOI
LIENHY, CoeprKallel 3.1.C.

3axonbl OMa: /U1 yyacTKa Leny; A1 yJacTKa LeMH, COAEep KaIero 3.1.C.; A7 3aMKHYTOI
LIeNH, coJepKallen 3.1.c.

[lepemenHsIii TOK. O GEKTUBHBIC TOKH, HANPSHKEHHS, ¥ MOIITHOCTH B IIEMTU IIEPEMEHHOTO
TOKa. I/IHILYKTI/IBHOG, €MKOCTHOC, aKTUBHOC, pCAKTUBHOC U IMOJIHOC COIIPOTUBJICHUS B LICIIN
MEePEeMEHHOTO TOKa.

MarnetusM. @u3nyecKue XapakTepUCTUKN MAarHUTHOro nojsl. 3akoH buo-Casapa-Jlannaca.
SIBneHuE 3IEKTPOMAarHUTHON MHAYKLIMH.

Cuna Amnepa. Cuna Jlopennia. @opmyna onuceiBaromias IBMKEHUE 3apsia Mo ISUCTBHEM
MarHMTHOTO U DIIEKTPUYECKOTO TTOJIS.

SIBNeHre CaMOMHAYKIINY.

3axon Oma 17151 3aMKHYTOM 1IN , CoIepIKaliei 3./1.c.

3axon Oma 7151 y9acTKa LenH, COIeprKallero 3.7.C.

3axonbl OMa: /I yyacTKa [eTy; AJIs yJacTKa [elH, COAEePIKaIIero 3./1.C.; s 3aMKHYTOH
LIenu, coJiepKanieit 3.1.c.

[Nepemennsii TOK. O GEKTUBHBIE TOKU, HAPSHKCHUS, 1 MOIIHOCTH B LIENH MIEPEMEHHOTO
ToKa. IHIyKTHBHOE, EMKOCTHOE, aKTHBHOE, PEAKTUBHOE U TOJTHOE CONPOTHUBIICHUS B IIETIH
MEPEeMEHHOTO TOKa.

3aKOHbBI TEOMETPUYECKON ONTHUKH (3aKOHBI OTPAYKEHUSI, TIOJTHOTO BHYTPEHHETO OTPAKEHHUS,
MIPETOMIICHUS ).

WuTepdepennms cBeTOBBIX BOJNH. Y CIIOBHS HHTEP(EPEHIIMOHHOTO MAaKCUMyMa U
WHTEPPEPEHIIMOHHOTO MHHUMYMa IIPH CJIOKEHHH JIBYX CBETOBBIX BOJIH.

Hudpaxuus cBeToBbIX BoiH (audpaxius Openenst, nudpakuus Opaynrodepa). Gopmyna
Byneda-bperros st mudpakiym cBeTa Ha TPEXMEPHOU PEIeTKE.

Hucnepcus.

HOHHpHSaHI/IH CBETOBBIX BOJIH. 3aKOH Maitroca JJ11 THTCHCUBHOCTH CBETA, IMPOIICAIICTO
aHaJIM3aTop.

Paccesnue cBeTOBBIX BOJIH. 3aKOH Pernest 1t ”HTEHCUBHOCTH PacCessHHOTO CBETa.
Judpakius cBeToBbIX BOJIH: Audpakuus Openens, nudpakius Opaynrodepa.
Judpakuus CBEeTOBBIX BOJIH Ha TpeXMepHOi pereTke. PopmynaBynbsdha-bperros.
Addext Keppa. J[BooitHOE myuenpenoMieHme

VYpaBuenue DitHiTeliHa Juis BHemHero ¢porodddexra. KpacHas rpanuna Gotodddexra.
IToctynate! bopa.



54. ITpaBmia ot6opa. edekt macch sapa.

55. 3aK0HBI PaTMOAKTUBHOTO pacmaaa.

56. CooTHomenue Heomnpenenennoctu ['elizenoepra. HepaBenctso bopa-I eiizenbepra.
CooTHolieHUe HeonpeaeacHHOCTH [ eii3eHOepra sl BOJTHOBBIX ITAKETOB.

57. dyrnaMeHTaTFHBIC B3aNMOICUCTBHS. 3HAUCHNS O€3pa3MEpHBIX TOCTOSHHBIX,
XapaKTepHU3YIOIUX 3TH B3auMoaercTBrsA. Du3mueckre IpoIecchl U SABJICHHS CTOAIINE 3a
STUMH B3aMMOICHCTBUSIMHU.

58. IIpaBuina cMemnieHus npu O U 3 -paliOaKTUBHOM pacIaje.

59. O6omoueynas Moaeib gapa. Maruueckue sapa. Maruueckue 4ncia.

60. ®dynaMeHTaNbHBIC B3aUMOICHCTBYS: TPAaBUTAIIMOHHOE B3aMMO IcHCTBHE. SHAYCHUS
0e3pa3MepHOl TTOCTOSIHHOM, XapaKTepu3yIolleit 3To B3auMoeiicTeue. Guznyeckue
MIPOLIECCHI U SIBIICHUS, CTOSIIIIME 32 3TUM B3aUMOJICHCTBUEM.

61. dynmaMeHTaNbHbBIC B3aUMOICHCTBHS: CHIIbHOE B3aMMO IcHCTBYE. 3HAYCHUS Oe3pa3MepHOit
MIOCTOSTHHOM, XapaKTepu3ymolleH 310 B3aumoeiicteue. dusnueckre npoueccsl U SBICHUS,
CTOSILINE 32 TUM B3aUMOJENCTBHEM.

62. dynaMeHTaTbHBIC B3aUMOACHCTBYS: JICKTPOMArHUTHOE B3aMO/ICHCTBHE. SHAYCHUS
0e3pa3MepHOr TOCTOSIHHOM, XapaKTepu3yrolieil 3To B3anMoaeiicTerue. duznyeckue
IMPOLCCCHI U ABJICHUA ,CTOAINMNE 3a STUM B3211/IMOIL€I71CTBPI€M.

63. dyrnaMeHTaTFHBIC B3aUMOICHCTBUS: cllaboe B3auMOIelCTBIE. 3HaUCHHS Oe3pa3MepHOM
MOCTOSIHHOM, XapaKTepU3yIoLeH 3T0 B3auMoaeicTBrue. @U3NYECKUEe MPOLECCH] U SIBICHMUS,
CTOSIILIME 32 3TUM B3aUMOJECHCTBUEM.

8.2.1. Kpurepuu ¢opmMupoBaHusi OI[€HOK.

[IpakTryeckue u 1abopaTopHbIE 3aHATHS IPU3BAHbI HAYUUTh CTYJICHTAa CAMOCTOSATENIBHO paboTaTh
C IUTEPATypOi, aHATTU3UPOBATH IMOCTABJICHHYIO 33/1a4y C TOUYKH 3PEHHUS COBPEMEHHOM (PU3HKH.

Lenbro 1a00paTOPHBIX 3aHATHUI 715 CTYIEHTOB, IPUCTYMAIOIUX K U3YYEHHUIO Kypca, siBisercs: 1)
3HAKOMCTBO C 0a30BBIMM MOHATUSAMHU Kypca; 2) NpUOOpPETEeHHE HABBIKOB padOThl C U3MEPHUTEIbHBIMU
npubopamu; 3) BeIpabOTKA YMEHUS CAMOCTOSATENIBHO MPOBOJUTH SKCIEPUMEHT; 4) OBJIaJIeTh METOIUKAMU
u3MepeHus: PU3NYECKUX BEJTUUMH.

Kpurepuu onenku: bannpHas cTpyKTypa OLIEHKH paclucaHa B y4eOHO-MeTOJUuecKoi kapte. PyOexHas
aTTecTalus MPOBOJUTCS B BHJIE KOMIIBIOTEPHOTO TeCTUPOBaHUA. KaxIbIil TeCcT conepkut 15 Bompocos
(Bec kax10ro Bonpoca -2 6asmia).

8.2.2.Bomnpocsl Kk J1a00paTOPHBLIM padoTaM 0 MeXaHHKe.
Ne 1. MerpoJiornueckasi aTrecTanusi MeTOAUKHU U3MepPeHUs! y1eJbHOr0
CONPOTHUBJICHUS. YUYeT CUCTEMaTH4YeCKOH M HHCTPYMEHTAJIbHOM MOrPelIHOCTeH.
1.1. HapucoBaTh /1B cXeMbl U3MEPEHHI1, UCIIOIb30BaHHbIE B paboTe, MOAMHUCATh UX
Ha3zBaHue. KakoBa MeTouueckast MOrpeHoCTh ONPeIeIeHHs] CONPOTUBICHUS B KaXI0M 13
cxeM (BbIBOJ (OpMYII).
1.2. 3anucarp GopMynbl CpeJHEKBAIPATUYHON MOTPEIIHOCTH U JOBEPUTEIBLHOTO UHTEpBAJIa
st R.
1.3. Kak onpezensiercst abcoytOTHASI TOTPEIIHOCTD YAEIBHOTO COIPOTUBIICHUS?
1.4. Kak npon3BoaUTCs OLIEHKAa TOYHOCTU METOJUKN U3MEPEHUS YIEIbHOTO
CONIPOTHUBJICHUS?
1.5. JlaTh onpeneneHre CUCTEMAaTUUECKUX U CIIyYalHBIX MOIPEIIHOCTEN.

Ne 2. M3yueHue 3aKOHOB MPSMOJIHHEHHOT0 IBUKEHUSI B MOJ1€ TSAKECTH HA MAIIMHe
ATByna.

2.1. 3anucarh cucTeMy ypaBHEHUU ABUKCHUS, BEIBECTH (DOPMYITY AJIs BEIYUCICHUS
YCKOPEHHSI CBOOOTHOTO TaZCHUs C y4eTOM MOMEHTa uHepiuu 010ka. (HapucoBats cxemy).
2.2. BeiBecTu BhIpaXe€HHE IS MOMEHTA HHEPIIUU IUCKa MacChl M U paauyca R
OTHOCHTEJIEHO OCH, TIPOXOJISIIECH Yepe3 IEeHTP AUCKA MEPICHANKYIISIPHO €0 MTOBEPXHOCTH.



Ne 3. MasitHuk MakcseJuia.

3.1. 3anucarb cucTeMy ypaBHEHHMI JBHKEHHS, BBIBECTH pabouyro GopMyiry s
BBIUHMCIICHHS] MOMEHTA MHEPLIMU MasTHUKA 10 pe3ysibTaTaM omnbiTa. (HapucoBars cxemy).
3.2. 3anucarb U NOSICHUTD BBIPAKEHUE JUIsSI TEOPETUUECKOTO BHIYMCIECHUS MOMEHTA
MHepLMH MasiTHUKa MakcBesia.

3.3. 3anucarb 3aKOH COXpPaHEHUs SHEPTUH U BBIBECTH (POPMYITY JUIS €r0 IMPOBEPKHU.

Ne 4. U3yuenue ko/1e0aHNH MATEMATHYECKOT0 H (PU3MYECKOT0 MASITHUKOB.

4.1. BeiBectu hopMyiry 1iis mepruoja KoyieOaHui MaTeMaTUYeCKOro MasiTHUKA.

4.2. BeiBectu opmyity A neproaa KonedaHuid Gu3NIecKoro MasiTHUKA.

4.3. Jlath ornpejiesieHre MPUBEICHHON JUTMHBI U IIEHTPa Ka4aHus (U3HIECKOT0 MasiTHUKA.

Ne 5. OnpegesieHe MOMEHTA HHEPIUH TBePAbIX TeJl METOA0M KPYTHJIbHBIX
KoJIeOaHM .

5.1. BeiBectu GopMyIty sl ONpeAeTIeHHs MOMEHTa HHEPILIUU TBEPIOTO Tea Yepe3 ero
nepuoj KojaebaHuu.

5.2. Jlatb ompesiesieHHe TJIaBHBIX OCEl MHEPIIMH Tea.

5.3. Uemy paBeH MOMEHT WHEPIMH Ky0a OTHOCUTEIBHO OCH, IPOXOSIIEH Yepe3 OHO U3 €ro
peoep.

Macca ky6a M, ctopoHa — a.

5.4. Jlatb omnpesiesieHne TEH30pa HHEPIUU TeJla, 3alucaTh ero oOuuil BU/I.

Ne 6. I3yueHue 3aKOHOB BPallaTeJILHOIO ABHKeHUsI HAa MassiTHHKe O0epOeka.
6.1. 3anucarp cucteMy ypaBHeHUM ABMKeHUs Uit MasstTHuka O6epOeka. (Hapucosatsb
cxXemy).

6.2. ChopmynupoBats Teopemy lllteiinepa.

6.3. 3armucatb ¥ 000CHOBATH BBIPAYKEHHE JJI MOMEHTA HHepIK MasiTHIKa OOepoeka.

Ne. 7. U3yueHue TpeHus MPU KaYeHUH HA HAKJIOHHOM MasiTHUKe.

7.1. Jlath onpeaeneHue kodpuineHTa TpeHus KaueHus 1 Ko3ppuumeHTa TpeHus
CKOJIBKCHUSI.

7.2. BeiBectu pabouyro Gpopmyiny i KodQPHUIMEeHTa TPEHUS KaueHusl.

No, 8. HUccienoBanue CTOJIKHOBEHUSI IAPOB.

8.1. Jlate onpenenenue kodhPuimeHTa BOCCTAaHOBICHHUS.

8.2. BeiBecTH BhIpakeHUE AJIsI CKOPOCTH IIapa Yepe3 yroy OTKIOHEHHSI.

8.3. BoiBecTH BhIpaXkeHUE AJIs NOTEHLIMAIbHON SHEPTUH J1ehOpMallii U CUIIbI YIIPYTOTO
ylapa 4epe3 yroa OTKJIOHEHHUSI.

Ne. 9. Onpenesnienne CKOpPOCTH MOJIETA CHAPSAAA METOAOM KPYTHJIBHOIO
0aJNIMCTHYECKOr0 MasiTHUKA.

9.1. atp onpenerneHre MOMEHTa UMITYJIbCa YaCTUIbI (HApUCOBaTh MpUMEp, yKa3aTh
HaIpaBJIEHUE BEKTOPOB.)

9.2. 3amucatb MOMEHT UMITYJIHCA OJJTHOPOTHOTO CTEP)KHS MacCchl M u uHHI L,
BPAILAOLIETOCs C YIIIOBOM CKOPOCTBIO (O OTHOCUTEIBHO OCH, TPOXOJAIIEH Yepe3 OAUH U3
€ro KOHIIOB U MEePIEHIUKYISIPHON CTEPIKHIO.

9.3. BeiBectu pabouyro GopMyIty JUisi CKOPOCTH YJIH.

Ne 10. M3y4yeHue BbIHYKICHHOI NpeneccHy rHPOCKoOIa.



10.1. Yro Takoe rupockonuueckuii 3pdext?
10.2. BeiBecT opmMymy JUIsl YTIIOBOK CKOPOCTH MPEIECCHH.

RRO©oo NGO WNE

-
no

13.
14.
15.
16.
17.
18.
19.
20.
21.

0.
1.

8.3. Bonpocsl K dK3aMeHYy MO TUCHUTLINHE
«Puznka»

JIBr>KEHME MaTepHAIbHOM TOYKHU BJIOJIb KPUBOJIMHENHOW TPACKTOPHH.
Cuna u macca. Bropoii 3akoH HeroToHa.

3aKOH COXpaHEHMsI UMITYJIbCA.

Kunernyeckas sneprus u padora.

3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIHH.

VYpaBHEHHE COCTOSHUS U1€aJIbHOTO ra3a.

[IepBoe Ha4aJ10 TEPMOJAUHAMUKHU.

Bropoe Hauano TepMOAMHAMUKH.

VYpaBuenue Ban-nep-Baanbca.

DneKTpUUeCcKUii 3apsij. 3aKOH COXpaHEHHS SIEKTPHUUECKOTO 3apsija.

3akon Kynona.

HanpspkeHHOCTD 31eKTpOoCTaTUYecKoro mojis. Equnuia HanpsHkeHHOCTH

CBs13b MEX/1y HANIPSKEHHOCTBIO AJIEKTPUYECKOTO I0JIS ¥ TOTEHLUATIOM.

DnekTpuueckas eMKocTh. Konnencatopsl. EMKOCTB M10cKOro KOHAEHCATOpa

3akon OMa aiis yyacTka nenu. Equnnia nsMepeHus: ConpoTuBICHUS.

OT 4ero 3aBHCHUT COMPOTHUBIICHUE IPOBOAHKKA. CoeMHEHNE TPOBOAHUKOB
3akown Jlenma-/xoyns. [IpeBpaiienre sHEPTUM B 2JIEKTPUUECKUX LETISIX.
CropoHHME CUITBL. DIEKTPOABUKYIIAs cuiia. BoabTMETp, €ro BKIIOYSHHE B LIETIb.
3axon OMa JJi yyacTKa LEenH, COAep Kalllero HCTOYHUK TOKa
3akon Oma B auddepenunansHoii Gopme
IlepBoe npasuiio Kupxroda.

22.Bropoe npasuiio Kupxroga.

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.

MarnutHoe noje. MarHuTHas UHAYKITHUS.

3aKO0H 3MEeKTPOMArHUTHON MHAYKIINH.

3akoH buo-Casapa-Jlamnaca.

Cuna Jlopenna.

MarnuTtHsie cBoiicTBa BeliecTB. Jluamarneruku.llapamarHeTuku.
®eppomarneruku. [lerns rucrepesnca. KospunutusHas cuna.

SABnenue anekTpoMarHuTHON UHAYKIMU. 3akoH Dapanes. [Ipasun Jlena.
[ITkana 3nE€KTPOMArHUTHHIX BOJIH

Konebarensnoe ypaBaenue. [lepuoa. Yactora. AMIuryna.

YcKkopeHne u CKOPOCTh MPU KoJieOaTeTbHOM JIBU)KEHHH.
MareMaTuyecKuii MasiTHUK.

[loreHumanbHas ¥ KUHETHYECKAask YHEPTHUsl KOJIEOATEIbHOTO ABHKECHUSI.
Brinyxennsie konebanus. Pesonanc.

YpaBHEHHE TUTOCKOH Oerymieii BOJTHBI.

[onstue nonspuzaunu. HenonsipuzoBanHslii cBeT. Buasl nonspusanuy.
[NonspuzaTtop u ananmzarop. 3akoH Masroca.

Wntepdepennus. KorepeHTHBIE BOJIHBL Y CIOBUE Max U Min HHTEpPEPEHIINH.
Hudpaxaus csera. [Ipunnun [oiirenca — @penens.

[Tonsitue 300 Openensi.

Judpakius Ha KpucTainueckoi pemrerke. ®opmyna Bynsda — bparros.
3axoH byrepa.

3akoH byrepa-Jlambepra- bepa.

Crpoenue aroma. ATOMHOE pO.



46. Iocrynater Bopa.

8.4. TECThbI
1. MarepuanbHasi TOYKa 3TO - ...
a) TeJo, pa3Mepbl KOTOPOTO HUKAKOTO 3HAYCHUS HE UMECIOT;
0) Teo, pazMepamMu KOTOPOTrO MOKHO MpeHeOpeyb [0 CPAaBHEHUIO C PACCTOSIHUSIMU 10 IPYTUX Tell;
B) TEJIO, pa3Mepbl KOTOPOTO HAMHOTO OOJIBIIIE PACCTOSIHHSI IO IPYTHX TEIL.

2. [lepemenienue —

a) Paccrosinue, oTcunTaHHOE BJOJb KPUBOJIUHEHHON TPaeKTOPHH

6) OTpe3ok npsMOH, MPOBEACHHBIN U3 HAYAIBHOTO MOJIOKEHHSI YACTUIBI B KOHEYHOE
B) IlyTh, MpoACHHBIN YaCTUIICH 110 OKPYKHOCTH

3. CKOpOCTb.

AV =dr
dt
6) V =dr -dt
B)\7 =d—:[.
dr
4. YckopeHue:
a) a =dr -dt
6) =2V
dt
B) a =dv - dt

5.YrioBoe yCKOpeHue:

- do
a)E —E
0) e=dw-dt

- dt
B)é‘z—_,

do

- —

6. CBs13b BEKTOpA JTMHEWMHON CKOPOCTH V C YTJIOBOW CKOPOCTBIO @ !

a)V =o-r
o)V =|o-r
B)\7=€F
7. Bropoii 3akoH HproToHa:
- a
a) F =—
m
6) F =m-a
B)E =m+a



8. Tpernii 3akoH HproToHa:

a)E1=E2
6) F1=VF,
B) F1 =—F

9. I/IMHyHbC CUCTCMbI MaTCPpHUAJIbHBIX TOUCK!
a) P ZZPi y (Pi= mi-Vi)
i

— — —

10. 3akOH COXpaHEHHUsI UMITYJIbCA!

a) IMIynibCc 3aMKHYTON CHCTEMBI MaTepHAbHBIX TOYEK YMEHbBIIACTCS

0) Mnynbc 3aMKHYTOM CUCTEMBI MATEPUATBHBIX TOYEK OCTACTCSI IIOCTOSTHHBIM
B) VIMIyIibC 3aMKHYTO#H CHCTEMBI MAaTEPHAIBHBIX TOYEK BO3PACTAET

11. 3akoH coxpaHEeHUsI MEXaHUYECKON SHEPruu:

a) [lomHas MexaHWYeCcKast SHEPTHsl 3aMKHYTONU CUCTEMBI TeJl, MKy KOTOPBIMH JIEUCTBYIOT
KOHCEPBATUBHbBIE CHIIBI HE OCTAETCS TOCTOSTHHOU

0) [TommHas MexaHWYECKasi JHEPTHsI 3AMKHYTON CHCTEMBI TeJl, MeXKIY KOTOPBIMH JCHCTBYIOT KPOME
KOHCEPBATUBHBIX CUJI 1 HEKOHCEPBATUBHBIE CHIIbI, COXPaHSIETCS

B) [lonHas Mmexanuyeckasi SHEPTrUs 3aMKHYTOM CUCTEMBI T€JI, MEXIY KOTOPHIMU JEHCTBYIOT
KOHCEPBATUBHbBIE CHIIbI, OCTAETCS MOCTOSIHHON

12. 3akoH coxpaHEHUs MOMEHTA UMITYJIbCA:

a) MOMEHT UMITyJIbCa 3aMKHYTOM CHCTEMBI MAaTEPHUAIBHBIX TOUEK OCTACTCS TOCTOSTHHBIM
6) MoMeHT uMIyabca 3aMKHYTOW CUCTEMbl MaTepUaIbHBIX TOUEK YMEHBIIIAETCS

B) MOMEHT UMITyJIbca 3aMKHYTOM CUCTEMBI MAaTEPUATILHBIX TOYEK BO3PACTAET

13. PensATUBUCTCKUI 3aKOH CIIOKEHHUSI CKOPOCTEN OMpeesieTcs:

a) [IpeobpazoBanusimu ["anunes

6) ®opmynoii DiiHIITEiHA

B) [IpeobpazoBanusimu JlopeHia

14. OcHOBHOE ypaBHEHHE BPAIATEILHOTO ABUKECHUS:

-

a)T-E,‘:ZNBHem

—i ™oy =

6) Z N BHEIII.

B) z N BHeIIl. =

14. YpaBHeHue cBOOOIHBIX KOJeOaHUM Tpy3a Ha MPYKUHE:
a) X— Wy -x = 0

0) X+ @y - x = 0

B) X+x=0

15. Iloustue «uaeanbHast )KUIKOCTDY:



a) ’Kugkocts, B KOTOPOIl IENCTBYIOT CUJIbI BHYTPEHHETO TPEHUS
0) XKuakoctb, B KOTOPOIl BHYTpEHHEE TPEHUE MOTHOCTHIO OTCYTCTBYET
B) JKuakocTth, B KOTOPOH AEUCTBYIOT CHIIbI COIPOTUBIIEHMS, & CUIIBI BHYTPEHHETO TPEHUSI OTCYTCTBYIOT

16. YpaBuenue bepuymnu:

2

mv
a) + pgh + p = const.

2

0) ’0V7+pgh + p = const.

2
B) ’DVT+pgh + p # const.

17. ®opmyna [lyazeiins:
_ (Pl_Pz)”'r4'77

a) Q ol (Q-moToK)
_ (Pl_Pz)ﬂ"r4

9 Q=" A
(P =P,)7n

B) Q= 8-r*-I

1. PeanbHbI€ ra3bl OMKUCHIBAIOTCS YPABHECHUEM:
a) MenneneeBa — Knaneiipona
0) YpaBaenuem Maiiepa
B) YpaBHeHnuem Ban-nep-Baanbca

18. IlousaTue «uaeanbHbII ras3:

a) ['a3, pazmMepbl MOJIEKYyJT KOTOPOTO 3HAUYECHUSI HE UMEIOT, OHU B3aUMOJICHCTBYIOT MEXIYy COOOH 1
CTAJIKUBAIOTCS

0) ['a3, MoJsteKkysIBI KOTOpPOTO 23CUe3arolee Mallbl, He B3aMMOJICHCTBYIOT JIO CTOJIKHOBEHUS U
CTAJIKMBAIOTCS 10 3aKOHAM a0COJIFOTHO YIPYToro miapa

B) ['a3, MOJIEKYIIbI KOTOPOTO CTAIIKUBAIOTCS MO 3aKOHAM a0COJIFOTHO YIIPYTOro mapa

19. OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHHETUYECKON TEOPUU ra30B:

—_

a) P:Emo-n-v2

m, - N

VZ

—_—

6) P=

B) P==n

Wik Wik w

ik
mO
20. bapomerpuueckas hopmyna:

a) P=Pyexp(— T(—S_Jl_h)

mgh
0) P=P, —
) wep( KT )



B) P:PoexP(ﬁ)
mgh

21. YpaBuenue Knaneiipona-Menzeneesa a1 IpOU3BOJIbHOW MacChl HIEATIBHOTO rasa:

2 L= MRT
Voou

6) P-v =""RT
U
B) PV =T

XapakTep TeUeHHUs KUAKOCTHU (TypOyJIeHTHOE WU JAaMUHAPHOE) OMPEIeIIaeTCs:
a) ®opmynoit bepnyau
0) Yuciom Pelinonbaca
B) [locTostnHoit bonbimana

YpaBHenue Maitepa:
a) C, — C=R
0) C, + C,=0
B) C,=Cypn

Kakoii mkanel TemnepaTyp He CyIIECTBYET:
a) KeapBruHa
0) Peomropa
B) PuxTepa

Cybnumarus — 3T10:
a) [lepexox U3 TBEPAOTO COCTOSTHUS B Ta3000pa3HOE
0) [Tepexon U3 ra3000pa3HOTO B TBEPAOE COCTOSTHUE
B) OTHOBpPEMEHHBIN MPOIECC TUTABICHUS UCTIAPSHUS

[Tpu cMaumBaHUM KHUIKOCTH B KalTMILISIPE:
a) Onyckaetcs
0) [Tonuumaercs
B) He cmenser ypoBHs

22. TlepBblii 3aKOH (HAYAIO0) TEPMOTHHAMHKH:
a) Q=AU+A
6) Q=AU-A
B) Q=AU/A

23. Bropoii 3aK0oH (Ha4yaso) TepMOAUHAMUKHU:

a) Teryora MOXXET MePeXOAUTh caMa cOO0M OT MEeHee HarpeToro Teja K 0ojiee HarpeTomMy

0) Termora MoXxeT cama co00i IEPeXOaUTh OT OOJIee HArPETOTo Tela K MEHee HarpeToMy

B) [lepexon TeNmIOTHI OT MEHEE HArpeToro Tena kK 6osee HarpeToMy Tely IPOUCXOIUT BCeraa, eciiu
TOJILKO JTH TeJa He pa3ZelieHbl aquabaTHON IeperopoIKoi, MPEMsTCTBYIONIEH TETNIO00MEHY MEXITY
HUMH

24. Kputnueckas Temmneparypa:

a) Temneparypa, XapakTepHas JUIsl KaKJI0r0 BEIeCTBa, P KOTOPOH BELIECTBO HAXOJUTCS B TBEPIOM
COCTOSIHUM

6) TemnepaTypa, Ipu KOTOPOH BELIECTBO HAXOAUTHCS B KUIAKOM COCTOSIHUU



B) Temnepatypa, XapakTepHas AJIs KaKI0r0 BELIECTBA, IPH KOTOPOM MCUE3aeT Pa3HULA MEXKAY KHUIKUM
Y Ta3000pa3HbIM COCTOSIHUSAMU

25. CKOJIBKO COCTOSIHUN MTPOXOAUT pabouee Teno B nmukie KapHo oTBer:
a)l
0) 4
B) 3
3 cemectp
[Tpu mocnenoBaTensHOM COSTMHEHNUY TIPOBOJHUKOB 00IIIEe COMTPOTUBIICHHE:
a) R:R1:R2
0) 1/R=1/R1+1/R;
B) R=R;+R,

HpI/I napamiciaIbHOM COCOAUHCHUN TPOBOJHUKOB 0611166 COIIPOTHUBJICHUE!
a) R:Rj_:Rz
6) 1/R=1/Ry+1/R;
B) R=R;+R;

Kakoe n3 BbIpaxeHHi1 CripaBeJIMBO 11 IUKJINYECKOW YaCTOTHI:
a) ®=Acosp
0) o=2n/T
B) ®=2mv/T

Pe3onancom Ha3bIiBaeTcs:
a) Pe3koe Bo3pactanue cuibl KoJeOaHUi P COBITAJICHUN YaCTOTHI BHEIIHEH CHIIBI C YaCTOTOM
KOJICOAHHI CHCTEMBI
0) Pe3koe 3aryxanue koneOaHuii Ipy BHEITHEM BO3JICHCTBUA
B) Pe3koe Bo3pacTanue 4acTOTHI M3-3a YBEIWYEHUS aMILTUTY bl KoJeOaHu

26. Uto Ha3pIBaETCA DJICKTPOIMHAMHUKOM:

a) DIeKTpoIMHAMUKA- 3TO HayKa, U3y4arollas MEXaHMYeCKOe JIBIKEHUE TeTl

0) DJeKTpoMHAMUKA- 3TO HayKa O CBOMCTBAaX M 3aKOHOMEPHOCTSX MOBEICHHS 0COO0T0 BUAa MATEPUH —
ANEKTPOMArHUTHOTO TOJIS, OCYIIECTBISIONIETO B3AUMOACHCTBIE MEXK Y dIEKTPUIECKH 3apsyKEHHBIMU
TeJIaMH

B) DJEKTpOANHAMHKA — ATO HayKa O TEIJIOBBIX M30IPOIIECcCax, KOTOpas HE YUUTHIBAET MOJIEKYISIPHOE
CTPOCHUE TeI

27. Yto Ha3bIBAETCS DIEKTPOCTATHUKOM:

a) Pazen snexTpoauHaMUKU, TOCBSIIIEHHBIA U3YYSHUIO TBIKYITUXCS SICKTPUUECKUX 3aps/IOB
0) Paznen snexkTpoAMHAMUKH, TTOCBAIIEHHBIN H3YYEHHUIO TTOKOSITUXCSI 3apsI0B

B) DJIEKTPOCTaTHKA — ATO HayKa, U3yJarolas MoBeJACHHE HEHTPOHOB

28. Yo Ha3bIBAETCs IEKTPUUECKUM 3apsI0M:

a) DIEeKTPUUECKHM 3aps]l ONpeiesieT UHTEHCUBHOCTD JIEKTPOMArHUTHBIX B3aMOIEHCTBUN

0) DneKkTpuuecKuil 3aps/] onpeaessieT UHTeHCUBHOCTh I'PaBUTALIMOHHBIX B3aMMOICHCTBHIMA

B) DJIEKTpUUYECKUH 3apsijl HE ONpeAeNsieT He AJEKTPOMarHuTHOE, He TPaBUTAIIMIOHHOE B3aUMO/IEHCTBUE

29. 3aK0H COXpaHEHUS IEKTPUUECKOTO 3apsa:
a) CymMMapHBIN 3aps/1 ICKTPUICCKH N30JTUPOBAHHON CHUCTEMBI MOYKET U3MEHSTHCS z g; #const
i



6) CymMmapHbIii 3apsizi SIIEKTPUYECKH H30JMPOBAHHOM CHUCTEMBI HE MOYKET U3MEHSThCS: Zq i = const
i

B) CymMMapHbIii 3aps]1 3JIEKTPUUYECKH U30JMPOBAHHOM CUCTEMBI TO MOKET U3MEHATHCS, TO HE MOXKET
U3MEHATHCA

30. Uto Ha3bIBAETCSI TOUEYHBIM JIEKTPUUECKUM 3apSA0M:

a) ToueyHbIM 3apsAI0M Ha3bIBACTCS 3apSHKEHHOE TEIIO, pa3MepaMH KOTOPOTO HeJb3s IpeHeOpeyb 1Mo
CPaBHEHHUIO C PACCTOSTHUSIMU OT ATOTO Tela O APYTUX 3apsHKEHHBIX Tel

0) ToueuyHbIM 3apsA0M Ha3BIBACTCS 3aPSHKEHHOE TENO, pa3MepaMu KOTOPOro MOKHO IMPEHEOpedb 110
CPaBHEHHUIO C PACCTOSTHUSMH OT 3TOTO TeJia 0 APYTUX 3apsKEHHBIX Tell

B) To4yedHBIM 3aps/IOM HA3BIBACTCS 3aPSHKCHHOE TEIIO JIIOOBIX Pa3MEpOB

31. 3akon Kyiona:

m,m
a) F=y =%
,
21,1,
r
1 |o,a,]

B) F=
) dre, re

6) F=k

32. HaHpH)I(eHHOCTB QJICKTPOCTATHYCCKOI'O ITI0JIA B ,Z[aHHOﬁ TOYKCEC:

a)E:qlE
-
6) E=—

q
. [E
B) E= [—

q

33. EI[I/IHI/H_Ia HU3MCPCHUS HAIPS)KCHHOCTU 3JICKTPOCTATHYCCKOTO IOJIA B CH:
o [E]= ke
6) [E]= Bl m

8) [E]= LHI M

34. HanpsiKeHHOCTh TOJIsl, CO3/JaBa€MOT0 TOUEYHBIM 3apsIOM:

35. IlpuHuun cyneprno3uiuy noJIen:
E,
n

M

6) E =




B) E=ZEi

36. Uto Takoe JUHUS HANPSKEHHOCTHU 3JIEKTPOCTATUUYECKOIO MOJIS:

a) BooOpaxaemas mHus, KacaTelpHast K KOTOPOH B KQXKJI0M TOYKE COBIAJAET C HANIPABJIEHUEM BEKTOpa
HATIPSOKEHHOCTH T0JIsT E

0) BoobOpaxaemast TMHMSI, BEKTOP HAIIPSKEHHOCTH K KOTOPOH MEPIEeH IUKYIspeH

B) BooOpakaemast 11HMA, KOTOpasi HE UMEET HU Hayaja, HU KOHLA

37. IloTeH1Man 3MeKTPOCTaTUUECKOTO MOJIs:

WP
Q=—
a) q
F
0) p=—
q
B) =W, -q

38. Eqununa uzmepenus notennuaina B CU:
) [#]= Moym: ()

6) [¢]=Kyron (k)

B) [(ﬂ] = Bombsr (B)

39. IloTenHmman moJjs, co3aaBaeMoro cucteMoit N 3apsios:

40. DKBUNOTEHIIMAIbHAS TOBEPXHOCTD:

a) 910 BooOpaxkaeMasi IOBEPXHOCTh, BCE TOUKH KOTOPOH UMEIOT OJIMHAKOBBIM MOTEHIHAI
0) DTO MOBEPXHOCTh HEOJAMHAKOBOTO IMMOTEHIIATIA

B) OTO rogpupoBaHHast MOBEPXHOCTh

41. DneKTpUUYECKUI AUTIOIb:

a) Jrta cucTema U3 JABYX OJIMHAKOBBIX 110 BEJTMYMHE MACC, PACIIONIOKEHHBIX HAa HEKOTOPOM PAacCTOSTHUN
ApYT OT Zipyra

0) Orta cucremMa JABYX OJMHAKOBBIX O BEJIMYHMHE Pa3HOMMEHHBIX TOYEUYHBIX 3apsiioB +0 U —(,
paccTosiHiEe MEXAY KOTOPhIMU 3HAUUTEIbHO MEHbILIE PACCTOSTHUS 10 TEX TOYEK, B KOTOPBIX
OIIPEAETISIETCS MOJIe CUCTEMBI

B) OTa cUcTeMa JBYX Pa3HBIX MO BEJIMYMHE 3apsAI0B, HAXOIAIIMXCS HA HEKOTOPOM PACCTOSTHUM JPYT OT

npyTa

42. Teopema ["aycca 151 BEKTOpa AIEKTPOCTATUYECKONW UHIYKIUU:

a) [ToTok 31eKTpocTaTHUECKON MHAYKIIMH Yepe3 3aMKHYTYIO TOBEPXHOCTh PaBeH HYJIIO

0) [ToTok 371eKTpOCTaTUYECKON MHIYKIIMH Yepe3 3aMKHYTYIO IOBEPXHOCTh paBeH ajlre0panueckoil cyMMme
3aKJIFOYEHHBIX BHYTPH 3TOM MIOBEPXHOCTH CTOPOHHUX 3aps0B



B) [ToTOK AseKTpocTaTuYecKoi HHIIYKIIMK Yepe3 3aMKHYTYIO TOBEPXHOCTb PABEH alre0pandeckoi cymme
MaTepHaIbHBIX TOUEK

43. DnexkTpuuecKas eMKOCTb:

a) OTo BenMuuHa, onpenensemas popmynoit: C =q- ¢

0) Do BenuumHa, onpenensieMas popmysioi: C = a
®»

B) D10 BenuuuHa, onpeaensiemas popmysoii: C = q
%

44. Cuna (Benmu4ynHa) TOKa:
a) Cria ToKa paBHa IPOU3BEACHUIO MAcChl TeJIa Ha YCKOPCHHE

0) Cuita ToKa — 9TO BeJIMYMHA, onpezensiemMas Gopmyioi: | =

Cdt

B) CHula TOKa — 3TO BeJIMYMHA, onpeaensemas popmymoii: | =0 -t

45. 3akon OMa 1t y9acTKa LENH He COACPIKAIIETO UCTOYHHUK TOKa!

a) | =U-R
6 1 ==
) R
_R
B) U
46. 3akon OMa 11t 3aMKHYTOTO KOHTYpa:
a) | =g(R+r)
6) 1 = (R+r)
£
B) | = ¢
(R+r1)

47. 3akon Oma Ju1 3aMKHYTOTO KOHTYpa B Ju(depeHnaabHoi Gopme:
a) ] =0 (E+ E¢)

6) i=o/(E+E.,)

B) J =6 -E

48. DnexTpoABWXKyIIas cuia(3.a.c.) €
a) OTo paboTa CTOPOHHMX CHJI, KOTOPYIO OHU COBEpPIIAIOT HAJ MEePEMEINAIOIMMHUCS TI0 LIeTIH 3apsiiaMu: €
= Acr

q

K.

6) 310 paboTa KyJIOHOBCKUX CHJI HAJl 3apsAJaMU: € =

B) D10 BhIpaxenue € = A.; - Q

49. IlepBoe npamino Kupxroda:



a) Anrebpanueckasi CyMMa TOKOB, CXOSIINXCS B y3JIe, paBHA HYJIIO: Z I, =0
i

0) Anrebpanyeckas CcyMMa TOKOB, CXOJISIIIIUXCS B y3JI€, HE paBHA HYJIIO: Z I, =0
i

B) Anrebpanyieckasi CyMMa TOKOB, BXOJISIIUX B y3€JI TOKOB BCETa OOJIbIIE UCXOASIINX U3 Y371a TOKOB

50. Bropoe mpasmiio Kupxroda:

a) Y LR =D ¢
k i

6) > LR =D ¢
k i

B) > LR > ¢
k i

51. PaGoTa oCTOSHHOIO TOKA:

|
A=—-t
a) U
6) A=1-R-t
B) A=U-R-t
52. MoOLIHOCTE IOCTOSHHOI'O TOKA:
a) P=U-R
6) P=U-I
B) P= 12.R
53. 3akoHn J[>xoyns — Jlenma:
a) Q=U-R-t
6) Q=0,24-12-R-t
U2
B) Q:?t

54. 3axon buo — CaBapa — Jlanaca:
= pl|dl,T
o a6 £o!ld7]

Anr®

6) dé:—”""di'r
dar
dar

55. 3akoH Ammiepa B BEKTOPHOM opme:

2) dF =di |l - B
6) dF = I|dI - B
B) dlf=§l| er

56. IloTok BEKTOpa MarHUTHON MHIYKIIMH YEPE3 3aMKHYTYIO TIOBEPXHOCTD:



a) ©,= j BdS =0
6) @,= j BdS >0
B) D,= j BdS =0

57. MarauTHas MpOHULIAEMOCTh BEILIECTBA!
a) u=1-y
o) u=1+y

w i=0+y)

58. 3aKOH 3JIeKTpOMarHuTHOM MHAYyKIMU Dapajes:

a) &= d—CD

dt

3] =
) 5=

B) &= d@-dt

59. MoOLHOCTh MEPEMEHHOTO TOKA:
a) P=U?.1-cosg

6) P=1-R-sing

B) P=U_, -1, -cosp

60. CoOcTBeHHas YacTOTa K0JIe0aTEeIbHOTO KOHTYpa:

a) a)0=x/E

1
RN
B) ®=——

Jc

61. YpaBHenue Makcseiia, CBA3bIBAIOLIEE BEKTOP HANPSYKEHHOCTHU AJIEKTPUUECKOro noiist £ ¢
BEKTOPOM MarHUTHON MHAYKIMK B (B auddepeHunanbHoi hopme):

_ OB
a)V E=—
ot
.. 0B
6) VE]=—
) ] i

_(eBY
B) V E]:(Ej

62. 3aKOH OTpa’KEHHS CBETA:

a) YroJ oTpakeHHs OOJIbIlIe YIia MajgeHus
0) Yron nageHus paBeH yrity OTpakKeHUs
B) YT0J OTpaXeHUs paBeH HYIIIO

63. 3aKOH NPETOMIICHHS CBETA!
a) OTKJIOHEHHE CHHYCa yTJla IPEJIOMJICHHUS K CHHYCY YTJIa MaJIeHUs HE SBJISICTCS] TOCTOSTHHBIM



6) OTKJIOHEHHE CUHYca yIJIa aJleHHs K CHHYCY yria MPeJOMJICHHUs €CTh BEIMYMHA OTPHIIATEIbHAS
B) OTKJIOHEHHUE CHHYCA YIJIa MaJIeHHs] K CUHYCY yTrja IPEJIOMIICHHUs €CTh BEIUYMHA

64. Jlucniepcus cBera:
a) N=f(1o)

0) n=f(Ao)

B) h=const

65. 3akon byrepa:

a) 1=ly-¢™
6) I=lp: £
B) I=lg-ae L

66. 3akoH bprocrepa:

a)tg 9, =c (C-ckopocCTh CBETA)
6) tg 05 =Nyq

B) tg &, =const

67. KorepeHTHbBIEC CBETOBBIE BOJIHBI:

a) BoutHbl, MMeroIre BCeBO3MOKHBIC YaCTOThI KOJICOAHU N

0) BoyiHa, HE OIMHAKOBOM YaCTOTHI U HE MIOCTOSTHHOM Pa3HOCTHIO (a3

B) BoJIHBI, HE OJJMHAKOBO YacTOTHI, Pa3HOCTh (Pa3 KOTOPBIX OCTACTCS BCE BPEMsI IIOCTOSIHHOM

68. YcnoBue nHTEPPEPEHIIMOHHOTO MAaKCUMyMa:
a) A=+(m-1) 4, (m=0,1,2,...)

0) A==m4l, (m=0,1,2,...)

B) A==m (4,)2 (M=0,1.2,...)

69. YcnoBue nHTEpPEPEHIIMOHHOTO MUHUMYMA:
a) A=+(2m-1)4, (m=0,1,2,...)
0) A=£2m4, (m=0,1,2,...)

B) A=+(2m+1) /1—20 (m=0,1,2,...)

70. Iudpakiiys CBETOBBIX BOJH:

a) OTO sBJIEHHE MPSIMOJIUHENHOT0 paCIpOCTPAHEHHS CBETOBBIX BOJIH B HEOJHOPOJAHOM Cpefie

6) OTO sABJIEHUE MOJHOTO OTPAXKEHUS CBETOBBIX BOJIH OT KPaeB OTBEPCTUN WIIM MAJIBIX MPETSTCTBUIM
B) OTO sBJIeHUE OTMOAHNS CBETOBBIX KPaeB OTBEPCTUN MJIM MaJIbIX MPENSATCTBUI

71. B kakom cirydyae audpakiidsi BOJH 3aMETHEE:

a) Iudpakius BoIH TeM 3aMeTHEe, 4eM OOJIbIIIe JUIMHA BOJHBI M YEM MEHBIIIE pa3Mephl MPEMsITCTBHMA
(memneit) MO CPaBHEHUIO C ITTHHOMN BOJIHBI

0) CooTHOIIIEHNE JJIMHBI BOJHBI M pa3MEPOB MPENSATCTBUH (IIeNieil) He BIUSET Ha sBlieHUE nudpakuuu
B) Jludpakuus BoIH TeM 3aMeTHEE, YeM MEHbIIIE JJIMHA BOJIHBI U YeM OOJIbLIE pa3Mephl MPEMsSITCTBUMA
(reneif) Mo CpaBHEHUIO C ITTMHOW BOJIHBI

72. IudpakunoHHast pererka:
a) JludpakmmonHas pemerka- 3T0 ONTUYECKOE YCTPOHCTBO, 3€PKATbHO OTPAXKAIOIIEE CBET



0) udpakiroHHas pemerka- 3T0 ONTHYECKOE YCTPOHCTBO, MPEICTaBIIAOIee CO00M COBOKYITHOCTD
00JIBIIOT0 YKCIa MapalyIeIbHBIX, 00BIYHO PAaBHOOTCTOSIIIIUX JIPYT OT JIpyra Iesei
B) JludpakunoHHas peuieTka- 3T0 JBOSIKO BBIITYKJIast THH3a

73. OcHoBHas Gpopmyna JUPPAKITUOHHONW PELISTKH:
a) cCosa =tk (c=atb), k=0,1,2,...

0) csina =tk (c=atb), k=0,1,2,...

B)Sing =4

74. Yo Takoe sazep:

a) Jlazep- 3TO UCTOYHUK HE KOTEPEHTHOTO U3TyYCHHUSI.

0) JIazep- 31O TreHepaTop BHIHYKJICHHOTO KOT€PEHTHOTO U3ITy4eHUs
B) Jla3ep- 3T0 MUCTOYHHMK CAMOIIPOM3BOJIBHOTO U3JTyUEHUS

75. ®opmyna Byneda - Bparros (mudpakuus peHTI€HOBCKHUX JIyUeii):
a) 2d sin 8=tm A (m=1,2,...)

6)dsin =1

B)dtg =1

76. Buemnuii porodddexr. YpaBHeHne DiHIITEHHA:

m 2
a) hv =A- TV

2
6) hv =A+ %

B) hv =A+ mgh

7'7.Kakoil moyisipu3aiii He CylIECTBYET:
a) Kpyrosoit
0) Toueunoi
B) JIuHeitHOM

78. ducnepcus — 3T0:
a) OrubaHue CBETOM MEJIKUX MPENATCTBUI
0) HanoxxeHnne KorepeHTHBIX BOJH
B) 3aBUCHMOCTH TTOKA3aTelis MPEJIOMIICHUS OT JJIMHBI BOJHBI

79. Mudpaxuus — 310:
a) OrubaHue CBETOM MEJIKUX MPENATCTBUNA
0) HanoxxeHne KorepeHTHBIX BOJH
B) 3aBUCHMOCTb TOKa3aTessl MPEIOMIICHHS OT JUIMHBI BOJTHBI

80. PeanbHble ra3bl ONMUCHIBAIOTCS YPABHEHUEM:
a) MenneneeBa — Knaneiipona
0) YpaBHenueM Maiiepa
B) YpaBHeHueM Ban-nep-Baanbca

81. ®opmymna [Tnanka:
a) E=mv%/2
6) E=hv

B) E=mc?



82. MaccoBoe 4ucio — 3To:
a) Macca 1 mons BemecTBa — [
0) KomnuecTBO MpOTOHOB ¥ HEUTPOHOB — A
B) Macca oxHOro aroma BemecTsa — m

83. a-uactuiia — 310:
a) Slapo aroma Bogopoa
0) Snpo aToma renus
B) JIro0ast yacTuIa ¢ OTPHUIIATEIILHBIM 3aPSIIOM

84. IlnanerapHoil Ha3bIBAIOT MOJIEIH aTOMA!
a) Tomcona
0) Pesepdopna
B) DHHIIITEHA

85. Kakoe u3 yTBepx/1eHuil ABISETCA OJTHUM U3 MOCTyIaToB bopa:
a) Yuciio MpoTOHOB B aTOME PABHO YUCIY HEHTPOHOB
0) 3apsiy simpa paBeH CyMMapHOMY 3apsiTy dJIEKTPOHOB
B) ATOM MO’KET HaXOJUThCS B CTALMOHAPHOM COCTOSIHUU C ONpezeeHHol sHeprueit E,, B koTopom
OH HE U3Jy4aer.

86. Hanbounbmei mpoHUKaromei CriocOOHOCThIO 00J1a1atoT:
a) o-JIy4u
0) B-myun
B) Y-TIy4u

IIpuMepHbIi nepedyeHb TeCTOB s 1 pyOexkHOM aTTecTalum S ceMecTp
(aTTecTAIMOHHAN
NMCbMEHHAasi KOHTPOJIbHAsI pa0d0Ta) o AuCUMIIMHEe «DU3HKA»

Uro u3yuaer puznka?

[Ipupoxny B3anMoneicTBUS HU3MUECKUX TET
CgoiicTBa MaTepuu.

+CaoiicTBa Matepuu 1 GOPMBI €€ IBHKCHUS

Yro Takoe aBKeHHE?

CBoiicTBO MaTepuu

+CBOICTBO MaTEPHH U CTIOCO0 €€ CyIIECTBOBAHUS
Crioco0 ee cymiecTBOBaHUS

HazoBuTe mocnenoBaTenbHO 3Tanbl (GU3AYECKOTO UCCIIEIOBAHUS:
+Hal6mrotenne — rurmoresa — SKCIIEPUMEHT — TEOPHS
HaGmronenue — rumnoresa - TE€OpHUS — SKCIIEPUMEHT

Hab6mronenune — Teopus — rumoTe3a — SKCTIIEPUMEHT

Uro n3yyaer MexaHuka?

3aKOHBI ABHKEHUS

+IIpocreiinme GopMbI TBUKEHUS MaTEPUU

[TpuauHBI TOTO MM UHOTO XapaKTepa JBUKCHUS Tella

Kunemaruka pemacT 3agavy:
Onpeneneﬂlxm CKOpPOCTHU TECJIa B 000 MOMEHT BPEMCHU



Omnpenenenue KOOPIUHATHI Tela B JTF000I MOMEHT BPEMEHH
+OrnpeneneHne CKOPOCTH TeJla M €r0 KOOPAMHATHI B TF000H MOMEHT BpEMEHH

Uro Takoe MaTepuabHas TOYKa?

Wneanu3upoBaHHOE TEJIO, UCTIOJIL3YEMOE MTPH pelIeHHH GU3NICCKUX 33134

+Wneanu3upoBaHHOE TENO, pa3MEepPaMu KOTOPOTO B YCIIOBUSAX JAHHOW 331a9l MOXHO TpeHeOpeyb
PeanbHo cymecTBytomiee GpU3NUECKOE TEIO

UTto coboii mpencTaBiIseT CUcTeMa oTcdeTa?

[IpsiMOyToNbHYIO JEKAPTOBYIO CUCTEMY KOOPIUHAT

DTO cucTema, CBsI3aHHAs ¢ HEKUM TEJIOM, OTHOCUTEIIFHO KOTOPOI'0 MBI pacCMaTpUBaEM JIBIKEHUE

+OHa COCTOHT U3 Tella OTCYETa, CBI3aHHOW C HAM MPSIMOYTOJIFHON JEKapTOBOW CHCTEMOIT KOOpJMHAT U
prOopa, MO3BOJISIFOIIETO BECTH OTCUET BPEMEHH

B kakux cirydasx 4ucI€HHOE 3HaYeHHE ITyTH U MOYJb IIePEeMEIeHIs COBIIAIAI0T?
Bceerna

+B ciygae, korja Teno IBUXKETCA M0 NPSIMON JIMHUU

Huxorna

[IpobexaB mo B3neTHOI Mooce paccTosiHue B 1,1kM, camonet mpuodpen ckopocTth 110 M/c. Cunrtast ABUXKEHUE
PaBHOYCKOpPEHHBIM, OIIpeJeTINTe BpeMsl pasoera.

10c

30c

+20c

JIBrkeHue ABYX BEJIOCHUIIEAUCTOB 3a0aHo ypaBHeHUsMU: X1 = 5t, x2=150-10t. Onpenenute BpeMs UX BCTPEUHU.
+10c

15¢

25¢

JIBrkeHue ABYX BEJIOCUIICTUCTOB 3a7aHo ypaBHeHUAME: X1 = 5t, x2=150-10t. Onpenenute KOOPAUHATY MECTA UX
BCTpEUH.

45M OT Hauana JBMKEHUS TIEPBOTO BEIIOCHIICINCTA

+50M oT Hayasia JBMKEHUS TIEPBOTO BEIOCHUTICINCTA

15M oT Havana JBMKEHUS TIEPBOTO BEIOCHUIIEIUCTA

Kak HanpaBneH BEKTOp YIJIOBOM CKOPOCTH B CIydae KPUBOJUHEHHOTO ABMKEHUS ?
ITo xacaTenbHOM K OKPY>KHOCTH, 110 KOTOPOH ABUXKETCS TEJIO

+Ero HanpaBieHue onpenenseTcs «IIpaBUiIoM OypaBuMKay

Bnons paguyca K HEHTPY OKPY>KHOCTH

Bo ckonbko pa3 neproa oOparieHusi MUHYTHOH CTpeJKH 0oJIblie Mepruoa oOpaleHns: CEKyHIHON CTpenKu?
B 2 paza

B 10 pa3

+B 60 pa3

[Tponomxkure GopMyTUPOBKY MEPBOTro 3akoHa HbIOTOHA: TEJI0 COXpaHSET CBOK CKOPOCTh HEM3MEHHOM, €CITU
+ero paccMaTpuBaTh OTHOCUTEIBHO HHEPIUAJIBHBIX CUCTEM OTCUYETA, B KOTOPBIX HAa HETO HE HeﬁCTByIOT
JPYTHE CUITBI W UX JIEHCTBUSA KOMIICHCUPYETCS

OHO JIBUXKETCS B SaMKHyTOﬁ CHUCTEMCE

HHUYTO HE MEIIIAcT €ro ABMKCHUIO

YckopeHue, KOTopoe MPHOOPETAET OJTHO TEINIO, B3AaUMOACHCTBYS C APYTUM TEIIOM, 3aBUCHUT:

TOJIBKO OT CBOMCTBA T€JIa, BEI3BIBAOIIETO B3aNMO/ICHICTBHE

TOJIBKO OT PACCTOSIHUS MEXI1Y B3aUMOJICUCTBYIOIIUMHU T€JIaMU U CKOPOCTH UX OTHOCUTEIBLHOIO JBYOKECHUS
+0T CBOMCTB 3TOr0 TENa, OT CBOMCTBA TeJa, BHI3BIBAIOIIECTO B3AUMOACHCTBUE OT PACCTOSHUSA MEXKIY
B3aUMO/JICUCTBYIOIIMMHU TE€JIaMU U CKOPOCTH UX OTHOCUTEIBLHOTO JIBHXKEHUS



Macca nmocTosiHHas CKaJisipHas BeJudnHa (IPoAoDKUTe Gpasy)

Bceryia

+€CIIH TEJO JABIKETCS CO CKOPOCTHIO 3HAYMTEIHHO MCHBIIIE CKOPOCTH CBETA
OHa M3MEHSETCS B 3aBUCHMOCTH OT XapakTepa JBIKCHHUS Tea

Bapon Mionxray3eH yTBepk/1ajl, YTO BRITAIIMI caM ceOst U3 00J10Ta 3a BoJIOCkl. BO3MOXKHO Jn 3T0?
Bo3moxxHO, HO O0JILHO

B03MOXHO TpH OTpeIeIeHHBIX YCITOBUIX

+HEBO3MOKHO HUKOT'IA

Omnpenenure yckopeHue cBOOOTHOTO MaIeHUs Ha BRICOTE PaBHOM MMOJIOBUHE paanyca 3eMIiTH.
g/2

+4 g/9

29,

I/ie g — YCKOpeHHe CBOOOIHOTO TaIeHUS Ha MMOBEPXHOCTH 3eMIIH

Yckopenune cBOOOIHOTO MaeHUs 3aBUCHT

+0T pacCcTOSHUS MEXKIY IIEHTPOM 3eMITH 1l MECTOM €T0 OIPEeIENeHNs, Teorpa(muecKoi MHPOTH MECTHOCTH H
IINIOTHOCTHU 3CMHI/I B JaHHOM MECCTC

0T reorpauuecKoi IMUPOTHl MECTHOCTH U PACCTOSIHUS MKy IICHTPOM 3E€MJIM U MECTOM €T0 OIPEICICHUS
SIBIISICTCS TIOCTOSTHHOM BEITMUMHON

[IpousBoanast OT UMITyJIbCa TEJIa 110 BPpEMEHHU paBHA T€OMETPUUECKOI cyMMe BCeX CHJI,
NEHCTBYIONINX Ha JaHHOE TeNo. ITo (GopMyIHpOBKa

3aKOHA COXPAaHEHUS UMITyJIbCa

nepBoro 3akoHa HeroToHa

+BTOpOrO 3aKk0Ha HpIOTOHA

JIBm>KeHUE MaTepHalIbHOM TOYKHU OINMCHIBACTCS ypaBHeHHEM X=5-8{+4t2. Onpenenure ee UMITyJIbC Yyepes 2c,
MIPUHSB €€ Maccy paBHOM 2 K.

+16kT M/C

10xrm/c

0 krm/c

J1s KakuX Tell CripaBedJIuB 3aKOH BceMUpHOTro TSAroTeHus :

+11J11 BCEX TEJI

JUIS TEJI, pa3MEPBI KOTOPBIX 3HAYUTEIILHO MEHBIIIE PACCTOSHUS MEXAY HUMU
TOJNBKO JJIS TIJIAHET COJTHEYHOM CHCTEMBI

Cua rpaBUTallMOHHOTO B3aMMOJIEHCTBHS MEX Ty T€IaMH MaccaMmH 1o 1 Kr kaxkaoe Ha pacctostaud R pasHa F.
Yemy OyzeT paBHa cuiia TpaBUTAIIMOHHOTO B3aUMOJCHCTBUS MEXy TeJlaMH MaccaMH 2 KT ¥ 1 KT, HaXOASLIMUCS
Ha TOM ke paccTostHuH R apyr ot apyra?

F

4F

+2F

Cuna, BO3HUKAIOMAs MEXKIY TPYIIUMUCS MTOBEPXHOCTSAMH TeJl, Ha3bIBAETCS
CWJIOHN TpEeHMsI KaueHUs

CUJION TPEHMSI

+CHI0l CyXOro TpeHus

Cuna, BO3HUKarOLIas P IBUKEHUH TBEPIOro Teja B AKHUIAKOCTH, Ha3bIBaeTCA
CUJIOW BHYTPEHHETO TPEHUs

+CHIION JXHUJIKOTO TPEHUS

CWJION TpEeHUs



CrpaBenBhl 3aK0HBI HRIOTOHA B cHCTEMax OTcYeTa, CBsI3aHHBIX ¢ ComHIleM?

OHu cripaBeIJIMBBI BCETIa

+Her, Tak kak otHOocHuTeNnbHO COJHIIA IIAHETHI JBUKYTCS MO KPUBOJIMHEHHBIM TPACKTOPHSIM
MoryT BBHINOIHSITHCS TIPH ONPEACICHHBIX YCIOBHIX

B pesynprare 3aMepa mTaHTeHIIMPKYIEM JTHHBI IPEeMeTa MoTy4deHb! cieaytonme pesyasraTtel: 11,05 11,10
11,05 10,95 11,10 11,15. Yemy paBHO cpenHee apupMeTHIECKOE 3HAYCHUE JUIMHBI 3TOTO peaMeTa?
11,07

+11,05

11,06

B pesynprare 3aMepa mTaHTeHIIMPKYJIEM JTHHBI IPEeMeTa Moy4deHb! cieaytonme pesyasraTtel: 11,05 11,10
11,05 10,95 11,10 11,15. Yemy paBHa aOCOIIIOTHAs MOTPEITHOCTh U3MEPCHHUIA?

0,01

+0,05

0,03

B pesynprare 3aMepa mTaHTeHIMPKYJIEM JTHHBI IPEeMeTa MoydeHb! cienaytomue pesynstaTtsl: 10,05 10,10
10,15 9,95 10,15 10,10. Yemy paBHO cpeqHee aprudMeTHIeCKOe 3HAUCHHE JITUHBI ATOTO TIpeameTa’?
10,07

10,09

+10,10

B pesynpTare 3aMepa mTaHTeHIMPKYJIEM JITMHBI IpeMeTa Moy4YeHs! cieaytone pesynsraTtsl: 10,05 10,10
10,15 9,95 10,15 10,10. Yemy paBHa aOCONIOTHAS MOTPEUTHOCTH H3MEPEHUT?

0,04

+0,05

0,03

B pesynbTaTe 3amepa mTaHTeHIIMPKYIEM JITHHBI PEAMeTa MOTyUYeHBI chaeaytomue pesyabratel: 11,15 11,10
11,056 10,95 11,15 11,10. Yemy paBHa aOCONIOTHAS MOTPEHIHOCTH U3MEPEHUI?

0,01

+0,05

0,03

B pesynbTaTe 3aMepa IITaHTeHIUPKYJIEM JJIMHBI PEAMETA MOIYUYEeHbl caeayromue pedyaprarel: 11,15 11,10
11,05 11,25 11,15 11,10. Yemy paBHO cpenHee apupMeTHIECKOE 3HAYSHUE JUIMHBI 3TOTO MIpeaMeTa?
11,13

11,05

+11,15

B pesynbTaTe 3amepa IITaHTeHIUPKYJIEM JJIMHBI PEAMETa MOIY4YeHbl caeayromue pedyapratel: 11,15 11,10
11,05 11,25 11,10 11,15. Yemy paBHa aOcoIOTHAs MOTPENTHOCTh H3MEPEHUI?

0,01

+0,05

0,03

Teno, umeroliiee 0Cchb BpallleHUs, HAXOIUTCS] B PABHOBECUU TOT /1A,

KOTJ]a Ha HErO He JEHUCTBYIOT HUKAKUE CHUJIBI

KOTJIa CUJIbI IEUCTBYIOT, HO UX JIEICTBUE CKOMIIEHCUPOBAaHO

+Koraa anredpandeckasi CyMMa MOMEHTOB BCEX CHII, IEHCTBYIOIIMX Ha JAaHHOE TEJIO, paBHA HYITIO

[Ipu npoBepke OCHOBHOTO YpPaBHEHUS AMHAMUKY BPAIIATEIbHOTO ABMXKCHUS U3MEHSETCS MOMEHT CHIIbL. UTO
SIBJIIETCS TUIEYOM CHJIBI, CO3/1aIOIIei JaHHBIM MOMEHT?

JUTMHA HUTHU

paauyc 0J10Ka, 4epe3 KOTOPhIi MepeKuHyTa HUTh

+paauyc HIKKUBa



Kakxnm 06pazoM MOXKHO U3MEHHTh MOMEHT CHITBI B MasiTHuke ObOepOeka?
M3MEHCHUEM MAaCCHI Ipy3a Ha YallleuKe

3aMEHOM IIKUBa

+HU3MEHEeHNEM MacChl Tpy3a Ha Jalleyke ¥ 3aMEeHOH IIKHBa

Uro obyagacT MOMEHTOM HHEpIUU B MasTHUKe O0epOeka?

Ipy3 Ha Yallke

+Bpalaromecs rpy3bl Ha CTEPIKHSIX

B JJAHHOHM YCTaHOBKE HET 3JICMECHTOB, 00JIa/Ial0IUX MOMEHTOM WHEPIIUU

Kakx MO’XHO W3MEHHTh MOMEHT MHEepIIHK B MasTHHKe ObepOeka?
+IepeMeIeHUEM YEThIPEX IPY30B BJIOJIb CTEPKHEH
M3MEHCHUEM Ipy3a Ha Jalieuke

3aMEHOU OJIHOTO IIKHMBA JAPYTHM

B kakux equHHIaX U3MepsieTcs yckopenue B cucteme CU?
cm/c?

m/c

+m/c?

1 HproTOH — enuHUTA CHUIIBI TPEACTABISAET COO0M
Kr/M-C

+xrm/c?

KrM/C

1 HproTOH — eiMHuUIa CUIIBI TIPECTABISACT COO0M
KI/M

+KrM/c?

M/C

B kakux eguHunax umepsierca yckopenue B cucreme CI1?
cm/c?

M/

+m/c?

B kakux eguHnnax namepsiercs yckopenue B cucteme CHU?
cm/c

M/c

+m/c?

[Ipu npoBepke OCHOBHOTO YpaBHEHMS AMHAMHMKH BPALIATEIbHOTO ABWKECHUS U3MEHAETCS MOMEHT CHIIBL. UTo
SIBJISIETCS TUICYOM CHJIBL, CO3AIONIEeH JTaHHBIH MOMEHT?

JUTMHA HUTH

nuaMeTp 0J10Ka, yepe3 KOTOPBIN MEePeKUHYTa HUTh

+panuyc mKruBa

IIpu npoBepke OCHOBHOTO YPABHEHUS JMHAMUKHY BPAIIATEIbHOTO JABM)KCHUS U3MEHSAETCS MOMEHT CHIIbL. UTO
SIBIIICTCS TJIEYOM CHJIBI, CO3/IAIOIIEN TaHHBI MOMEHT?

JAaMeTp HUTH

panuyc 670Ka, uepe3 KOTOPbI NepeKUHYTa HUTh

+paauyc MIKKMBa

Cuna, BO3HUKAIOMAs MEXKIY TPYIIUMHCS MTOBEPXHOCTSAMH TeJl, Ha3bIBAETCS
CUJION TpEeHUsI KaueHUs
CHJIOH JKUAKOTO TPEHHUS
+CIIOH CyXOro TpeHus



Cuta, BO3HUKAIOIIAS IPU IBMXKEHUH TBEPAOTO TeJla B )KUAKOCTH, Ha3bIBAETCS
CIJION BHYTPEHHETO TPEHUS

+CcUII0M )KUJIKOTO TPEHUS

CUJIOW CyXOIO TPEHHS

CnpageiuBel 3akoHbI HpIOTOHA B ccTeMax oTcyeTa, cBsizaHHbIX ¢ ComHIemM?

Huxorna

+Her, Tak xak otHOcHTenpHO COJHIIA IIAHETH JBMXKYTCS 10 KPUBOIMHEHHBIM TPAEKTOPUAM
MoryT BBIIOTHATHCS P OMPEACICHHBIX YCIOBUIX

CrpaBeInBhI 3aKOHB HEIOTOHA B cCHCTEMax OTcUeTa, CBsI3aHHbBIX ¢ CoaHIleM?
CripaBeITUBBI B Pa3HOE BpeMs Tojia

+Her, Tak kak otHOocHuTenbHO COJHIIA ITAHETHI IBUKYTCS 110 KPUBOJIMHEHHBIM TPACKTOPUSIM
MoTyT BBITIONHATHCSI TPH OMPEICIICHHBIX YCIOBHUIX

Yckopenne cBoOOTHOTO MaJeHUs 3aBUCUT

+ OT paccTOSHUS MEXIY IEHTPOM 3€MJTH U MECTOM €T0 OIPEeeNIeHNs, Teorpa(muecKoi MHUPOTH MECTHOCTH H
TUIOTHOCTH 3€MJIM B JAHHOM MECTe

OT TeorpadMuecKoi MUPOTHl MECTHOCTH M PACCTOSHUSI MEXTy LICHTPOM 3eMJIM H MECTOM €0 ONpeAeIICHHUS
OT BPEMEHHU CYTOK

[IpousBoaHas OT UMITyJIbCa TENA 110 BPEMEHU PaBHA FEOMETPUYECKON CyMME BCEX CWII, AEHCTBYIOIIMX Ha JAHHOE
Te0. 910 (hOpMYyIIMPOBKA

3aKOHa BCEMHPHOT'O TATOTEHUS

nepBoro 3akoHa HeroToHa

+BTOpOrO 3aKk0Ha HpIOTOHA

[IpousBogHas OT UMITyJIbCa TeJa IO BPEMEHHU paBHA T€OMETPUIECKON CyMMe BCEX CHII,
JEUCTBYIOIIMX Ha JaHHOE TeJ0. OTo GOpMyIHPOBKa

3aKOHa BCCMUPHOI'O TATOTCHUA

TpeThero 3akoHa HeroToHa

+BTOpOro 3akoHa Hetotona

IIpuMepHbIH NIepeYeHb TECTOB IS 2 pyOe:KHOM aTTecTalluM S ceMecTp
(aTrTecTanmoHHast
NMMCbMEHHAs1 KOHTPOJIbHAs padoTa) no qucuuninHe «Puznka»

B npoctpaHcTBEe HaXOIATCS TPU 3JACKTPHUUECKHUX 3apsiaa: NepBbId +(, BTOPOil — ( U TpeTui - (.

Kakoe 13 yTBepKaeHuUH 0 B3aUMOJICHCTBUY UX SBJISIETCS IPaBUIIbHBIM?

BCE 3apsi/ibl OTTAIKUBAIOTCS APYT OT Apyra

+nepBblil U BTOPOI NPUTATUBAIOTCS, BTOPOU U TPETUM OTTAIIKUBAIOTCA, IEPBBIM U TPETUM MPUTATUBAIOTCS
MIEPBBII U BTOPOH OTTAJIIKUBAIOTCA, BTOPOU U TPETUN NPUTIATUBAIOTCS, TPETUN U NEPBbIA OTTAIKUBAKOTCS

B npocTpaHcTBEe HaxXOAATCS TPU IEKTPUUECKUX 3apsiia: MEPBhIi +(, BTOPOM — (| U TPETHUH - Q.

Kaxoe u3 yTBep)KJIeHHI 0 B3aUMOJICHCTBUY UX SIBIISIECTCS PaBUIBHBIM?

BCE 3aps1/ibl OTTAJIKUBAKOTCS IPYT OT JIpyra

+1epBblii U BTOPOI NPUTATUBAIOTCS, BTOPOH U TPETHM OTTAJIKUBAIOTCS, IEPBBIA U TPETUH IPUTATUBAIOTCS
BCE 3aps bl IIPUTATUBAIOTCS

B npocTpaHcTBEe Hax0AATCS TPU IEKTPUUECKUX 3apsiia: MEepBhIi +(, BTOPOM — (| U TPETHUH - Q.

Kaxkoe u3 yTBep>KIeHMI 0 B3aNMOJICHCTBUH X SIBJISIETCS MPABIILHBIM?

BCE 3apsibl OTTAIKUBAIOTCS IPYT OT Apyra

+nepBbIi U BTOPOI NPUTATUBAIOTCS, BTOPOU U TPETHM OTTAIKUBAOTCS, IEPBBIM U TPETUM NPUTATUBAIOTCS
IIEPBBII U BTOPOU MPUTATUBAIOTCS, BTOPOM U TPETUH OTTAJIKUBAKOTCS



[lornaxxvBasi B TEMHOTE KOIIKY CyXOH JIaJIOHBIO, MOYKHO 3aMETHTh HEOOIbIITNE NCKOPKH, BO3ZHUKAIOLTHE MEXITY
pyKO#t 1 mepcThio. B yem mpudwHa?

KOIIIKa — HOCUTEb CTaTUUECKOTr0 JICKTPUIECTBA

MEXTy IIEPCTUHKAMU KOIIKKA 00pa3yroTcs 3apsiibl MPOTUBOIOI0KHOTO 3HAKA

+IaHHBIN TPOIIECC COMMPOBOXKIAETCS DIEKTPU3AIIEH PYKH C TTOCTIEAYIONINM HCKPOBBIM 3apsI0M

Cuna B3aMMOJIEMCTBHS JBYX TOUEUHBIX 3aps/I0B

MPSIMO TIPOTIOPIIOHATBHA PACCTOSHUIO MEXKITy HUIMHU

00paTHO MPOTIOPIINOHATIFHA PACCTOSHUIO MEXKIY HUMH

+00paTHO MPONOPIHOHANIEHA KBaPaTy PACCTOSIHUS MEXIy HUMH

Cua B3aMMOJICHICTBHS JBYX TOYEUHBIX 3apSI0B

MPSIMO PONOPIIMOHAIBHA IPOU3BEACHUIO MOTyJIEH 3THX 3apsAI0B

PSAMO MPOTIOPLMOHANBHA ANre0OpanvdecKoi CyMMe ITHX 3apsa0B

MIPSIMO TIPOTIOPIIOHABHA KBAJ[PaTy MPOU3BEICHUS MOAYIIEH ATHX 3aPSIOB

Kax nampasiena KyJOHOBCKasi CHiIa, JCHCTBYIOIIAs HA OTPULIATEIBHBIN 3apsi/i, TOMEIICHHBIN B IICHTP KBaJpaTa, B
BEPIIMHAX KOTOPOTO HAXOMATCS 3apsibl: +q, +q, -0, -0?

+—

l

Kax nampasiena KyJOHOBCKasi CHIIa, JEHCTBYIOIIAS] HA OTPUIIATEIIBLHBIN 3apsil, TOMEIICHHBIN B IICHTP KBaapaTa, B
BEPIIMHAX KOTOPOTO HAXOAATCS 3apsiabl: +0, +q, -(, -0?

+—

}

N

Kax nampasiena KyJOHOBCKas CHiIa, JCHCTBYIOIIAs HA OTPHUIIATEIBHBIN 3apsi, TOMEIICHHBIN B IIEHTP KBaApaTa, B
BEpIIMHAX KOTOPOTO HAXOAATCS 3apsiabl: +(, +q, -0, -0?

+—

l

<>

BopsiHast karis ¢ 3JeKTPUISCKUM 3apsoM +( COSIMHUIIACH C IPYTor Karuiel, ooaaaroiiei 3apsaom —(J. Kakum
cTal 3apsa oOpa3oBaBIIeHcs Karum?

_2q

+0

2q

BopsiHast karis ¢ 3JeKTPUISCKUM 3apsoM +( COSIMHUIIACH C IPYTor Karuiel, ooaaaroiiei 3apsaom —(J. Kakum
cTaJ 3apsix oopazoBaBiIelics Karum?

_4q

+0

4q

Bopsnast kamis ¢ 31eKTpUYecKiM 3apsaoM +( COeTMHIIIACE C IPYTod Karuiel, oOanaromieit 3apsiaom —(. Kakum
cTaJ 3apsix oopazoBaBiIelics Karum?

_2q

+0

3q

Kak n3meHuTcs cria KyJOHOBCKOTO B3aMMOJEHCTBHUS IBYX HEOOIBIINX 3apsSHKEHHBIX IAPOB IPH YBETUUYCHUH
3apsiia KaKIO0ro U3 HUX B JIBA pas3a, €CJIM PacCTOSIHUE MEXy HUMH OCTaeTCsl HEM3MEHHbBIM?

YBEIMYHUTCS B 2 paza

YMEHBIINTCS B 4 paza

+yBenuuuTcs B 4 paza



Kak m3MeHHTCS cHiTa KyJIOHOBCKOTO B3aUMO/ICHCTBYS ABYX HEOOIBIINX 3apsDKCHHBIX IIAPOB IPH YBEINYECHHN
3apsa KaKI0ro U3 HUX B TPU pasa, €CIIN pacCTOSHUE MEXIY HUMH OCTAaeTCs HEU3MEHHbBIM?

YBETUYUTCA B 2 paza

yYMEHbBIIUTCS B 4 pa3a

+yBenmuuuTcs B 9 paza

Kak n3mennrcs cria KyJTOHOBCKOTO B3aMMOJIEHCTBHUS IBYX HEOOIBIINX 3apsHKEHHBIX IIAPOB TPH YBETUUYCHUH
3apsaa KaKIO0To U3 HUX B 4 pasa, eClli pacCTOSHNAE MEKITY HUMHU OCTAeTCsl HCM3MEHHBIM?

YBEIMYHUTCS B 2 paza

yYMEHbBIIUTCS B 4 paza

+yBenuunted B 16 paza

Kak HanpariieHbl TUHHH HATPSHKEHHOCTH 3JICKTPOCTATUYECKOTO 10151, 00Pa30BaHHOTO MOJIOKHUTEIBHBIM 3apsioM?
HAalIpaBJIEHEI K 3apsany

‘+HaIpaBJICHbI OT 3apsaa

MNPEACTABISIIOT PAJl KOHUEHTPUYECKUX OKPYKHOCTEU

Kax HampaBieHb! JIHHAH HAMIPSKEHHOCTH ICKTPOCTATHIESCKOTO MO, 00Pa30BaHHOTO MOJIOKUTEITHHBIM 3apsIoM?
HAIIpaBJIEHEI K 3apsaay

+HaIpaBJICHEI OT 3apsaa

HE UMEIOT HaIlpaBJICHUA

Kaxk u3menurcs MOAYJIb HAIMMPAKECHHOCTU IJICKTPOCTATHUYCCKOT'O ITOJIA TOUYCHYHOI'O 3apdaa IMpU YBSJIMUCHUN
paccTostHUS OT 3apsaa B 2 paza?

YBEJIMYUTCS B 2 pa3a

+yMmeHbpLIuTCS B 4 paza

yBenu4urTcs B 4 pasza

Kak n3meHuTcss Moayip HaPSKEHHOCTH 3JIEKTPOCTATHYECKOTO OISl TOUEYHOT'0 3apsiAa NPy YBEINYEHUH
paccTosiHuUS OT 3apsiaa B 3 paza?

yBeNIUYUTCA B 2 pas3a

+yMeHbpLIUTCSA B 9 pas

yBeTUUUTCA B 4 paza

JuanexTpuueckast IPOHUIIAEMOCTE Cpeflbl € — PU3NYecKas BeIHMYNHA MIOKA3hIBAIOIIAS

+BO CKOJIBKO pa3 CHJIa B3aMMOJCHCTBUS MEXY ABYMS TOUYEYHBIMHU 3apsAIaMy B BaKyyMe OOJIbIIE CHITBI
B3aUMO/JICUCTBUA MEXy TEMH K€ 3apsiiaMu, HaXOSIIIMMHUCS Ha TOM YK€ PACCTOSIHUU B CPEJIe

BO CKOJIBKO Pa3 CHJjia B3aUMOJENCTBUS MEX/Y JIByMs] TOUCUHBIMHU 3apsilaMU B BAKYyME MEHbIIIE CUIIbI
B3aUMOJICUCTBUS MEX]Ly TEMHU K€ 3apsaaMu, HAXOASIIUMUCA Ha TOM K€ PACCTOSIHUU, B CpeJie

BO CKOJIBKO Pa3 CUJjla B3aUMOJENUCTBUS MEXK/Y IByMs] TOUEUHBIMH 3apsJaMU B BAKYyME€ MEHBIIIE CUJIbI
B3aUMO/ICUCTBUA MEXy TEMH K€ 3apsiiaMu B Cpefie

CuioBast TMHUS 3JIEKTPOCTATUYECKOTO MOJISl — JIMHMSA, KacaTelIbHasi K KOTOPOH B JIF0OOH TOUKE COBIAJAET C
HaIlpaBJIECHUEM

CHJIBI KYJIOHOBCKOT'O B3aUMOJIEMICTBHS B 3TOM TOJIE

MOTEHIUAJIA JAHHOTO OIS

+BEKTOPA HAIIPSKEHHOCTH JAHHOTO IO

[IpuHun cynepno3uuuu nojel mpeamnonaraet

HaJI0’)KeHHUE UMEIOIINXCS TIOJIeH APYT Ha ApyTa

anredpanmdecKoe CI0KEHNE BEKTOPOB HAMPSHKEHHOCTH TOJICH, CO3aHHBIX KaXKIBIM U3 3apsIOB B OTACIEHOCTH
+reoMeTpUUYecKoe CIOKEHIE BEKTOPOB HANIPSHKEHHOCTH MOJIEH, CO3TaHHBIX KAXKIBIM U3 3apsAI0B B OTJEIHHOCTH

[TpuHIHKT CyTIEpIO3UITNH TTONEeH TIPEaoIaraeT

PacToIOKEeHHEM UMEIOIINUXCS MOJIeH APYT C IPYTOM

aIre0panveckoe CI0KEHHE BEKTOPOB HAMIPSHKEHHOCTH I0JICH, CO3JaHHBIX KaXKABIM U3 3apAI0B B OTAEIBHOCTH
+TEOMETPHUUYECKOE CI0KEHNE BEKTOPOB HAMPSHKEHHOCTH TOJIeH, CO3aHHBIX KaXK/IBIM U3 3apSA0B B OTAEIBHOCTH



CuIIBl 3IEKTPOCTATHYECKOTO TOJIS SABJISIOTCS
AKTUBHBIMU

IIaCCUBHBIMU

+KOHCEPBATUBHBIMU

Cuibl QJICKTPOCTATUYCCKOIO IOJIA ABJIAIOTCA
JUHaMH4YCCKHUMHU

IMaCCUBHBIMHU

+KOHCCpBaTI/IBHI>IMI/I

Ecam snextpocrarndeckoe mojie 00pa30BaHO HE OTHUM, a HECKOJIBLKHMH 3apsiIaMi, KaK TTOCIUTATh €T0
HaIpsKEHHOCTb B HEKOTOPOH TOouke?

HaJl0 CYMMHUPOBATh TI0 MOJYJIIO 3HAYCHHUS BCEX 3apsI0B, 00Pa3yIOUIUX MOJIE U PE3YJIbTAT MOJICTABUTH B (DOPMYITY
TUTS TIOZICYETa HAMIPSHKEHHOCTH DIIEKTPOCTATHIECKOTO IO

BBIYHCIIUTH HAPSDKEHHOCTH TIOJIS CO3JAHHOTO OHHM 3apsiIoM H ITOTYy9eHHBIA PEe3yIbTaT YMHOKHTE Ha YUCIIO
3apsioB

+HCITOIb30BaTh MPUHITAI CYTIEPIIO3HUIIAN TIOJIeH

Kak Oyner HampaBiieH BEKTOp HANPSKSHHOCTH JIEKTPOCTATHUCCKOTO TOJIS B IIEHTPE KBaJpaTa, B BEpIIUHAX
KOTOPOTO PacIoJIOKEHbI 3apsasl: +(, -4,+(, -q?

(—
+CyMMapHBIA BEKTOP HANPSKEHHOCTH AJIEKTPOCTATHYECKOTO MOJISl B LIEHTPE KBaapaTa OyJeT paBeH HYIIO

Yemy OyzaeT paBHA HAIPSHKCHHOCTH AJICKTPOCTATHYECKOTO TIOJIS B IICHTPE KBajpara, B BEPIIMHAX KOTOPOTO
pacmookKeHsl 3apsasl: +(,+-q,+q, +q?

+0

4E

E

Yemy OyzeT paBHa HAPSHKEHHOCTH IEKTPOCTATHUECKOTO IOJIS B LIEHTPE KBaApara, B BEPLIMHAX KOTOPOTO
pacroioxensl 3apsiasl: +(,+-q,+q, +q°?

+0

3E

6E

Uemy OyzeT paBHa HAPSHKEHHOCTH 3JIEKTPOCTATUIECKOT 0 TIOJIS B IEHTPE KBaIpaTa, B BEPIIMHAX KOTOPOTO
pacroioxensl 3apsiasl: +(,+-q,+q, +q°?

+0

2E

E

He3zapspkeHHBIH MeTaLIMYeCKHH 1Iap BHECIH B OJHOPOIHOE HJIEKTPUUECKOE 110JIe, a 3aTeM pa3/IeiIniIi Ha JBe
paBHbIe yacTH. KakuMu a5ieKTpudeckuMH 3apsiiamu Oy ayT 001a1aTh 3TH YaCTH MOCTe pa3IeeHus?

+0/1Ha YaCTh — MOJOKHUTEIbHBIMU, APYTasi — OTPHLATEIBHBIMH

00€ YacTh OCTaHyTCS HEUTpaTbHBIMH

00e YacTu MpHOOPETyT OJTUHAKOBBIN 3apsi

[Touemy nTUIEI O€3HAKA3AHHO CAISITCS HA MPOBOJIA BEICOKOBOJILTHOM mepenadn?

HX JIAIIKA UMEIOT 3alllUTHBIA CIION

Pa3HOCTh ITOTEHIHAJIOB HA YYaCTKE MEXKAY JanKaMy Majia

+Tei0 NTHULIBI — OTBETBICHUE JIEKTPUUYECKOH ey, BKIIOYEHHOE apallJIeIbHO y4acTKy npoBoja. [Ipu takom
COCTMHCHHUH BEJTMIMHA CHIIBI TOKA 00paTHO MPONOPITHOHAIEHA BETHINHE COMPOTHUBIIEHUST. COMPOTHUBIICHNE TITHITHI
OTPOMHO 10 CPABHEHUIO C CONPOTUBIEHUEM KYCOUKa MPOBOJIA MEXK/TY JIAIKAMHU, [I03TOMY BEJIMYMHA TOKA,
MPOXOJALIETO CKBO3b TEJIO MTHUILBI HUYTOXKHA.



1 JI>xoysb — 3T0
Kn'm

+Kin'B

BMm

1 Ixoynb — 31O
KM

+Kn-B

B-cm

1 ®apaga — 3T0
+Kn1/B

Kn'm

Kn'B

1 ®dapana — 310
+Ki1/B

Kirrem

Kn-B

[Ipu nepemenieHNH MEKTPUIECKOT0 3apsiia ( B AIEKTPOCTATHUECKOM I10JI€ MEXKIY ABYMS TOUYKaMU C Pa3HOCTBIO
MOTeHIIMANOB 8 B cnibl, neiicTByIOIIIE Ha 3apsii CO CTOPOHBI JAHHOTO TIOJIS, COBEPIIIIN padoTy 4)1x.
Onpenenvre BeTUYUHY 3apsaa (.

32 Kn

2 Kn

+0,5 Kn

Kak n3MeHHTCS 31€KTpOEMKOCTh KOH/IGHCATOpA MTPH YAAJTICHHN M3 HErO TUDJIEKTPHKA C AUIIIEKTPUISCKOM
MPOHULIAEMOCTBIO £=27

yBEeNIUYUTCA B 2 pas3a

+yMEHBIINTCS B 2 pa3a

HE U3MEHHUTCS

Kaxue 3HaueHns1 eMKOCTH MOKHO TOJIYYHUTh NIPU HAMUYINH ABYX KOHIeHCAaTOpoB C;= 2 MK®D u C,=4 MxD?
24,6, 1/3 Mmx®d
24,8, 4/3 mx®
+2,4,6,4/3 Mx®

Kak n3MeHuTcst eMKOCTb INIOCKOTO BO3YIIHOTO KOHJICHCATOPA, €CIIH IUIOIIAAb €ro OOKIIal0K YMEHBIINTE B 2 pasa,
a pacCTOsSHUE MEXIy HaMH yBEJTUYHTH B 2 pa3a?

yBeNUYHUTCS B 4 paza

HE U3MEHUTCS

+yMmeHbIIUTCS B 4 pasza

Kakyumu HOCUTENSIMU 3JIEKTPUUECKOTO 3apsiia CO30AETCs IEKTPUUECKUN TOK B MeTaIIax?
3JIEKTPOHAMMU U ITOJIOKUTEIbHBIMA HOHAMU

+2JIEKTpOHAMU

TMMOJIOXKUTECIIbHBIMHA U OTPULIATCIIbHBIMU HOHAMHA

Kakoe MUHMMaIbHOE KOJIMYECTBO JICKTPHUECTBA MOXKET OBITh IIEPEHECEHO IEKTPOHAMH Yepe3 JICKTPOIHUT?
+e (e-3apsi DIEKTPOHA)

2e

3TO 3aBHCHUT OT BPEMEHH MPOITYCKaHUS TOKa

Kakoe MUHHMaIIbHOE KOJHYECTBO 3JIEKTPUIECTBA MOKET ObITh MIEPEHECCHO AIICKTPOHAMH Yepe3 AIEKTPOITUT?
+e (e-3apsi SIEeKTpOoHa)
3e



OTO 3aBUCHUT OT BPEMCHHU ITPOITYCKaHUA TOKA

Kakue 3HaueHHS IIEKTPUIECKOTO COMPOTUBICHUSI MOXKHO MOJMYYHTh, eciiid R; =2 Om aR;=6 Om?
1,2,6, 8 Om

2,4,6,8 Om

+3/2,2,6,8 Om

[IpOBOXHKK UTHHOM 2 M U ILIOMAIBIO MOMepedHoro cedermst 10°M? 061aaeT aeKTpHIeCKUM COPOTHBICHHEM 4
Owm. Uemy paBHO yJelbHOE COMPOTUBIICHUE MaTepraia MPOBOJHUKA?

+2+10°° Omem

2¢10° Omem

4+10° Omem

Kak Bxirouaercs aMIICpMCTP B LCIIb U KaK OH HIYHTI/IpyeTCSI?

BKJIIOYACTCA B LICIIb U HIYHTUPYETCA NMOCJIIEA0BATCIIbHBIM BKIIOYCHHUEM LITYHTA

+BKIFOYAETCS B LETH MMOCIIEIOBATEIILHO, & IOYHTUPYETCA MapalyICIbHBIM BKIIOYCHUEM LIYHTA
BKJIFOYACTCA B LCTIU MMAapaJUICJIbHO U INYHTUPYCTCA MapaJJICIIbHBIM BKIIFOUCHUEM IIIYHTA

Kak BkirodaeTcs B LIeTlb ¥ HIYHTUPYETCS BOJIBTMETP?

BKJIFOUYAETCS B LIENb U IIYHTUPYETCS MOCIeA0BaTEIbHBIM BKIIIOUEHUEM IITYHTa

BKJIFOUAETCS B LIEMb TOCIE0BATEIBHO, a IIYHTHPYETCS MapajlIebHbBIM BKIIOUYEHUEM LIyHTa
+BKJIIOYAETCs B LIENH HapajuIeIbHO, IIyHTUPYETCS IOCIEA0BATEIbHBIM BKIIOUCHUEM IIYHTa

VY4acTOK ey COCTOUT U3 TPeX MOCIIEA0BATENbHO BKIIIOYEHHBIX conpoTuBieHni R, 2R u 3R.
ConpoTHBieHHe TaHHOTO yYacTKa yMeHbIIUTCS B 1,5 pasa, ecnu yopatb

MEPBOE CONPOTHUBIICHNE

+BTOpPOE COIIPOTUBIICHUE

HEPBOE U BTOPOE COIIPOTUBIICHUE

Yemy paBHa paboTa TOKa Ha y4acTKe IIeTH 3a 2 ¢, €CIM CHJia TOKa B LenH 3 A, a HanpsbKeHre Ha yyacTke 1enu 6B?
+36 JIx

72 dx

102 [Tx

K ncrounnky ¢ 5/1C 16 B u BHyTpeHHUM conpoTuBiaeHHEM 4 OM MOAKITIOYIIN IPOBOJHUK C dJIEKTPUIECKUM
conportusiaeHreM 4 OM. OnpenenuTe CUITy TOKA B LEMH.

1A

+2 A

4 A

[To nmpoBoOIOYHOMY BUTKY, PAaCOI0KEHHOMY B IUIOCKOCTH JIUCTA, IO YAaCOBOH CTpeNke TeueT ToK. B rienTpe
BEKTOP WHAYKIIMA MarHATHOTO TIOJISl TOKA HaTpaBJIeH

+0T Hac NEePIEHANKYIISPHO IIOCKOCTH YepTexka

K HaM TepIEeHANKYIISIPHO IUIOCKOCTH YepTeKa

-

Kak B3anMoeiicTBYIOT /iBa TapayliebHbIX OECKOHEYHO JITMHHBIX POBOJIHUKA HUYTOKHO MAJIOTO CEUSHHUS, €CITH
JNEKTPUIECKHI TOK B HUX MPOTEKAET B IIPOTUBOIOJIOKHBIX HAIIPABICHUAX ?

+OHU IPUTATUBAKOTCS

OHM OTTAJIKUBAIOTCS

CHJIa UX B3aMMOJICHCTBUS B 3TOM ciydae paBHa 0

IIpumepHbIe TECThI 115 2 py0eKHOM aTTecTauuu S cemecTp (aTTECTALlMOHHAS

NHCbMEHHAas1 KOHTPOJILHAA padoTa) no JucuuiinbHe «Puznkay

OcCHOBHO€E Ha3HAYEHHUE QJICKTPOIr€¢HEPaATOpa 3aKI04YacTCAa B HpCO6p330BaHI/II/I



+MEXaHHIECKOHN SHEPTHH B ANEKTPUIECKYIO
JNEKTPUIECKON PHEPTUU B MEXAaHIMUECKYIO
Pa3IMYHBIX BUJOB SHEPTHUU B MEXaHUUYCCKYIO SHEPTHUIO

OCHOBHOE Ha3HAYCHUE AIICKTPOTeHEpaTOpa 3aKI0YaeTcs B peoOpa3oBaHun
+MeXaHUYECKOW SHEPTHH B IICKTPUICCKYIO

ANIEKTPUIECKON SHEPTUU B TCILIIOBYIO

Pa3INYIHBIX BUJIOB SHEPTUU B MEXaHMUYECKYIO SHEPTHIO

OcHOBHOE Ha3HAUYEHHE AIIEKTPOreHepaTopa 3aKiIoyaeTcs B mpeoOpa3oBaHun
+MEeXaHUUECKON PHEPTUU B DIEKTPUUECKYIO

ANEKTPUIECKON JHEPTUU B paboTy

Pa3IUYHBIX BUJOB SHEPTUH B MEXaHUUYCCKYIO SHEPTHUIO

[Ipu pacpocTpaHeHNN EKTPOMATHUTHOW BOJIHBI B BAKYyM€ MTPOUCXOANT
TOJIBKO TIEPEHOC SHEPTHH

TOJBKO TIEPEHOC UMITYJIhCA

+1IepeHoc 3HePTUN 1 UMITyJTbCa

IIpu pacnipocTpaHeHUHU MIEKTPOMAarHUTHOM BOJIHBI B BAKYyME IPOUCXOJUT
TOJILKO IEPEHOC SHEPTUHU

TOJIBKO IEPEHOC MACCHI

+IEPEHOC SHEPTUU U UMITyIbCca

I[Tpu pacrpoCTpaHEHUH IEKTPOMATHUTHOH BOJHBI B BAKYyMeE IPOUCXOIUT
TOJIBKO TIEPEHOC SHEPTHU

TOJIBKO TIEPEHOC UMITyJIbca

+00a OTBETa PABUIILHBI

3apshKeHHas 4acTHLA U3ITy4aeT 3JeKTPOMarHUTHBIE BOJIHBI B BaKyyMe
+TOJIBKO IPU JBUXKEHUU C YCKOPEHUEM

TOJIBKO B COCTOSIHUU TIOKOSI

TOJIBKO IIPH ABMIKEHUU C MTOCTOSTHHON CKOPOCTBIO

3apsKeHHas 4acTHLA U3JTy4aeT 3JIEKTPOMarHUTHBIE BOJIHBI B BAKyyMe
+TOIBKO IPU JBUKEHUU C YCKOPEHUEM

TOJIBKO B COCTOSIHUU ITOKOSI

TOJIBKO TIPU JBUKEHUU C IIEPEMEHHON CKOPOCTBIO

Kaxoe u3 yTBep:k/IeHIIT BEpHO B TEOPHH ANEKTPOMArHUTHOTO 1Moyt MakcBesia: 1 - mepeMeHHOe 3J1eKTpUIecKoe
T0JIe TIOPOXKAaeT BUXPEBOE MAarHUTHOE T0JIe; 2 — MEPEMEHHOE MarHUTHOE TI0JIE TIOPOXKIAET BUXPEBOE
3JIEKTPUIECKOE I10JIe

TOJIBKO IIEPBOE

TOJIBKO BTOpOE

+1 iepBoe, U BTOpOe

Kaxoe u3 yTBep:k/IeHIIT BEpHO B TEOPHH ANEKTPOMArHUTHOTO 1moyst MakcBesia: 1 - mepeMeHHOe 3J1eKTpUYecKoe
TI0JIe TIOPOX/IaeT BUXPEBOE MAarHUTHOE T0JIE; 2 — MEPEMEHHOE MarHUTHOE TI0JIE TIOPOXKIAET BUXPEBOE
JIEKTPUYECKOE TI0JIE

TOJIBKO TIEpBOE

TOJIBKO BTOpOE

+00a BapuaHTa BEpPHbI

SIBneHreM JI0Ka3bIBAIOIIEM, YTO B AJIEKTPOMArHUTHOW BOJTHE BEKTOP HATPSHKEHHOCTH JIEKTPUIECKOTO OIS
KOJIEOJIETCS B HAIIPABJICHUH, TIEPIICHTUKYIISIPHOM HAIIPaBIICHUIO PACTIPOCTPAHEHHUS SJICKTPOMATHUTHOM BOJTHBI,
SBIISIETCS

HHTEpEepeHIINS



T paKIys
+IonApu3anus

VYkaxuTe coueTaHue TeX napamMeTpoB BHGKTpOMaFHHTHOﬁ BOJIHBI, KOTOPBIC USMCHAIOTCS IIPU NIEPEXO0A€ BOJIHBI U3

BO3/yXa B CTEKIIO?

TOJBKO JUTMHA BOJHBI M YaCTOTA
+TOJILKO CKOPOCTH U AJIMHA BOJHEI
TOJBKO aMIUTUTY/Ia U 4acTOTa

VYkaxuTe coueTaHue TeX napamMeTpoB BHGKTpOMaFHHTHOﬁ BOJIHBI, KOTOPBIC USMCHAIOTCS IIPU NIEPEXO0J€ BOJIHBI U3

BO3yXa B CTEKJIO?

TOJIBKO JJIMHA BOJIHBI

+TOJIBKO CKOpPOCTH U JJIMHAa BOJIHBIL
TOJIBKO aMIUIMTyda U 4aCTOTa

YkaxuTe coueTaHue TeX MapaMeTpoB dJIEKTPOMArHUTHON BOJIHBL, KOTOPBIE H3MEHSIOTCS MPH IEPEX0 1€ BOTHBI U3

BO3yXa B CTEKJIO?

TOJIBKO JJIMHA BOJIHBI U 4aCTOTa
+TOJIBKO CKOPOCTDb 1 JJIMHA BOJIHBI
TOJIBKO aMIUIUTyaa

DNEeKTPOMarHUTHOE U3TYYeHHE ONITHIECKOTO JHANa30Ha UCITyCKA0T
+B030yXICHHBIC ATOMBI K MOJICKYJIbI BEII[ECTBA

aTOMBI U MOJICKYJIbI B CTAlMOHAPHOM COCTOSTHUHU

BO30YXJCHHBIE SIpa aTOMa

DNeKTPOMarHUTHOE U3JIyYeHUE ONTHYECKOrO AUANa30Ha UCITyCKAIOT
+B036y)KIleHHI>IC ATOMBI 1 MOJICKYJIbI BEUICCTBA

aTOMBI B CTAIIMOHAPHOM COCTOSTHUT

BO30YXKJCHHBIC SiApa aToMa

9J'IeKTp0MaFHI/ITH06 H3JIYYCHHUE ONITUYCCKOTO arara3oHa UCITyCKaroT
+BO36y>K,I[eHHI:I€ ATOMBI 1 MOJICKYJIbI BEHICCTBA

MOJICKYJIbI B CTAHMOHAPHOM COCTOSAHUN

B036y)I(I[eHHBI€ sAApa aToMa

Paccrosiare Mex Iy eHTPOM chepruecKoil IMOBEPXHOCTH 3epKaja U MOJCOM 3epkaja paBHo 10 cm
ero Qokyc.

10 m

+0,05 m

0,5m

PaccrosiHue Mex 1y eHTpOM chepruecKoi MOBEPXHOCTH 3epKaia U MOJOCOM 3epKana paBHo 10 cM
ero Qokyc.

I m

+0,05 m

0,5m

Paccrosiare Mex 1y eHTpOM chepruecKoil MOBEPXHOCTH 3epKaa U MOJCOM 3epkaia paBHo 10 cM
ero Qokyc.

10 m

+0,05 m

1,5M

PaccrosiHre MeX Iy IEHTPOM ChepruecKoil IMOBEPXHOCTH 3epKalia M IMOJF0COM 3epKaia paBHo 20 cM
ero Qokyc.
10 m

. Onpenenure

. Onpenenure

. Onpenenure

. Onpenenure



+0,1 m
1,5M

Paccrosiane Mexay neHTpoM cepruecKoi MOBEpPXHOCTH 3epKaa U MoItocoM 3epkaia paBHo 30 cM. Ompenenure
ero Qokyc.

10 m

+0,15m

1,5M

PaccrosiHre Mex Iy EeHTPOM chepHUecKOil MOBEPXHOCTH 3epKaia 1 MOJ0CoM 3epkana pasHo 40 cMm. Onpeaenure
ero Qokyc.

10 m

+0,2 M

I,5m

JIyd cBera majaeT Ha MJIOCKOE 3€pKasio. YTONI MEXTy MaJarollnM U oTpakeHHbIM Tydom 300.
VYron MexKAy OTpaKEHHBIM JTY4OM U 3€pKajioM paBeH

1150

300

+750

JIyd cBeTa magaeT Ha IIOCKOE 3€pKaNo. YTosl MeXAy NaJaloluM U oTpaxkeHHbIM 1ydoM 200.
YroJ Mexay OTpaXKEHHBIM JIy4OM M 3€pKaJIOM PABEH

450

400

+800

JIyd cBeTa magaeT Ha IMIOCKOE 3EPKAI0. YTOJI MEXIY MagalonuM U oTpakeHHBIM JtydoM 400.
Y101 MeXTy OTpaXEHHBIM JTy4OM U 3€PKATIOM paBeH

150

800

+700

Ecnu yBenuuuTh yros MeXIy 3epKajoM M MafaroliuM JiydoM Ha 60, TO yroi Mexay MaJalouiiM U OTPaKEHHBIM OT
3epKaJia JlyyaMH

yBenuuuTcs Ha 60

yBenuuutcs Ha 120

+ymensmuTcs Ha 120

Ecnu yBenuuuTh yros MeXIy 3epKajoM M MagaroimuM JiydoM Ha 30, TO yroi Mexay MaJaoluiiM U OTPaKEHHBIM OT
3epKaJia JIyyaMu

yBenuuurcs Ha 60

yBenuuurcs Ha 120

+ymeHbmuTcs Ha 60

Ecnu yMEHBIINTE YToJl MEXAY 3€pKAIIOM U MaJaroluM JIydoM Ha 30, TO yroyl Mexay MajalouiM U OTPasKeHHBIM
OT 3epKaja JTy4aMu
+yBenmuuuTtcs Ha 60
yBenmuuuTtes Ha 120
yMeHbImuTCs Ha 60

Ecnu yMEeHBIINTE YTOJI MEKAY 3€pKaIOM U MaJaroluM JIy4oM Ha 60, TO yroy Mexay nagatoluiM U OTpaKeHHbBIM
OT 3epKajia Jy4aMu

yBenuauTcs Ha 60

+yBenmuuurcs Ha 120

yMeHbIIUTCS Ha 60



B kakom cirydae coOuparonias JIMH3a MOXKET JIaTh MPSIMOe, MHUMOE M YBEIHUEHHOE N300paxeHue?
HUKOT[Ia

+Korja npeaMeT HaxOJUTCs MeXay (GOKycoM U TMH30H

KOTJIa MpeMeT HaXOAUTCS MEXy (POKYCOM M JBOWHBIM (POKycOM

B kaxom cirydae coOuparomas JInH3a MOXKET IaTh MPSAMOe, MHIMOE M YBEIMYEHHOE H300pakeHue?
BCera

+Korja npeaMeT HaxouTCsl MeX Ty GOKycoOM U TMH30H

KOTJIa peJIMET HAXOAUTCS MEX Ty (DOKYCOM U JBOWHBIM (POKycOM

B kakom ciydae paccenBaromias JIMH3a JaeT NPsAMOE, JICHCTBUTEIILHOE, YBEIUUCHHOE U300paxeHue?
+HUKOr1a

KOT'/Ia IPEMET HAXOAUTCSA MEXKTY (DOKYCOM M JTHH30U

KOT'/Ia IPeMET HAXOAUTCS MEXKTYy (DOKYCOM M IBOMHBIM (POKYCOM

B kaxowm cirydae paccenBaromias JTMH3a 1aeT NPSMOE, IeHCTBUTENbHOE, YBETMIEHHOE N300pakeHne?
+HHUKOT 1A

KOT/Ia IPeIMET HAXOAUTCS MEXKTY (DOKYCOM ¥ JTMH30U

BCeraa

Onrtuueckuit mpubop, MpeoOpa3yroIuil MapaieNbHbIH CBETOBOH MYYOK B PACXOJISIINICS, AEUCTBYET KaK
HIPAMOYTOJIbHAS IIPU3MA

+anH3a

3epKajo

OnTrueckuit mpudop, Mpeodpa3yroIni TapaieIbHBIN CBETOBOW ITyYOK B PACXOMAIIHICS, JEHCTBYET KaKk
KOHYC

+anH3a

3epKajo

«IIpocBeTieHHE» ONTHYSCKUX CTEKOJI OCHOBAHO Ha SIBIICHUU
JMCTIEPCUU

TG PaKIIH

+uHTEepPEepeHINN

Pasnoxxenue 0eoro CBeTa B CIEKTP MPH MPOXOXKICHUH Yepe3 MPU3My 00YCIIOBJICHO
uHTEepQepeHnuei ceera

OTpakKeHHEM CBETa

+nucnepcuen ceeta

Paznoxenue 6enoro cBera B CIIEKTP NPU MPOXOKICHUN Yepe3 NpUu3My 00yCIOBICHO
uHTEepdepeHuuneil ceera

IIPEJIOMJIEHUEM CBETa

+aucnepcuei ceeTa

Pasnoxxenue 0eoro CBeTa B CIEKTP MPH MPOXOXKICHUH Yepe3 MPU3My 00YCIIOBJICHO
MIPEIOMIICHUEM CBETA

OTpaXCHUEM CBETA

+aucnepcuei ceeta

Ilocne MMPOXOXKACHUA Oesoro ceera UCPe3 KPaCHOC CTCKIIO CBET CTAHOBUTCA KPACHBIM, noquy‘?
+CBETOBBIE BOJIHBI APYrux NBETOB NOIJIOMIAI0TCA

CBCTOBBIC BOJIHBI IPYTUX HBETOB OTPAXKAKOTCA

CBETOBLIC BOJIHBI IPYI'UX HBETOB paCCCUBAIOTCA



BepHo nm yTBEpKIeHNE, 9TO TUCTIEPCUEH CBETAa MOYKHO OOBSICHUTE CICIYIONTNEe GU3NIECKHE SIBICHUS: 1 —
(MOJIETOBBIH 1IBET MBIJILHOMN IUICHKH, OCBEIIICHHOMH OeNIbIM CBETOM; 2 — (DHOJICTOBBIN IBET IiaoHa CBETHIILHHKA,

CBETALIErocs OENbIM CBETOM?
TOJIBKO yTBepkAcHUE |

TOJIBKO yTBEpKIIEHUE 2

+Hu 1, HU 2 YTBEpKICHUS HEBEPHBI

Pasnoxenue ITy4Ka COJTHEYHOI'O CBETA B CIICKTP IPH MPOXOKACHUHN YE€PE3 NIPU3MY 00BSICHICTCS TEM, YTO CBCT

COCTOWT W3 HAOOpa AIEKTPOMArHUTHBIX BOJH PA3HOH UITMHBI, KOTOPBIE, TONaias Ha MPU3MYy,
+IBIDKYTCS C pa3sHBIMU CKOPOCTSIMHU

HMEIOT OJJUHAKOBYIO YaCTOTY

MOTJIOIIAIOTCSA B pa3HOM CTENEHU

Kpurepun popmMupoBaHus OLIEHOK.

IToaroroBka COOﬁIIIeHI/Iﬁ AJISl BBICTYIUICHHUA HAa CEMUHApeE:

1. COO6I_I_ICHI/IC COOTBCTCTBYCT HpeﬂHO)KeHHOﬁ TEMC, UMCCT BCTYIJICHUC, OCHOBHYIO 9aCTb

" 3aKiroueHme — 1 0.

2. Tema PpacCKphbITa MOJHOCTBIO, CTYACHT NPOACMOHCTPUPOBATL CIIOCOOHOCTD

aHAJIM3UPOBATh Pa3HbIE TOUKH 3peHUs — 2 0.

MaxkcuManbHO€E KOIUYECTBO 0aII0B 10 Ka)XJI0M TeMe YKa3aHO B y‘IC6HO-MCTOI{H‘I€CKOﬁ KapTe.

OueHuBaHue 0TBETA CTYAEHTA HA IK3aMeHe (3adere)

Xapakmepucm UKa omeema

oannvt

JlaH TONHBINA, pa3BEpPHYTHI OTBET HAa IIOCTaBJICHHBIH BONPOC, IOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HaHHH 00 OO0BEKTE, MPOSBIIAIONIASICS B CBOOOTHOM
OIIEPUPOBAHUY MOHATHSIMHU, YMEHHH BBIZCIHUTH CYLIECTBEHHbIC M HECYILECTBEHHBIC
€ro IpHU3HAKW, NPUYUHHO-CIECJICTBEHHbIE CBS3U. 3HaHue 00 0OBeKTe
JIEMOHCTpUpPYETCS Ha (OHE TIOHMMAHMS €ro B CHUCTEME [aHHOW HayKd W
MEKIMCIUTUTMHAPHBIX CBsi3eil. OTBeT hopMynupyercss B TepMUHAX HAYKH, JTJOTHUYCH.

56-60

Jlan TONHBIA, pa3BEpHYTBIM OTBET Ha IIOCTABIEHHBIM BOIPOC, IOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HaHUH 00 0O0BEKTe, JI0Ka3aTeIbHO PACKPBITHI
OCHOBHBIE IIOJIO)KEHHS TEMBI; B OTBETE IPOCJIECKMUBACTCA YETKAas CTPYKTYpa,
JOTHYECKasl  MOCJE0BaTeIbHOCTh, OTpaKarollasi CYHIIHOCTh  PacKpbIBa€MbIX
NOHATHH, Teopui, siBAeHUN. 3HaHuUe 00 OOBEKTE JEMOHCTpUpPYETCs Ha (QoHe
NOHMMAHHUS €r0 B CUCTEME JIaHHOM HayKM M MEXIUCLUIUIMHAPHBIX cBsized. OTBET
U3JI0KEeH JUTePaTypHbIM S3BIKOM B TE€pPMUHAX Hayku. Moryt ObITh JOMYILICHBI
HEJ0YEThl B ONpPEACICHUU MOHATUMN, UCTIPABICHHbIE CTYJEHTOM CaMOCTOSITENIbHO B
IIPOLIECCE OTBETA.

51-55

I[aH HOHHBIﬁ, pa3BepHYTBII7I OTBET Ha IIOCTaBJICHHBIN BOIIPOC, ITOKAa3aHO YMCHHC
BBIACIINTD CYIHCCTBCHHBLIC U HCCYIICCTBCHHBLIC MMPU3HAKHU, TPUYNHHO-CIICACTBCHHBIC
cBs3u. OTBET YETKO CTPYKTYPUPOBAH, JIOTHUYCH, H3JIOJKCH B TCPMHWHAX HAYKH.
OI[HaKO JOMMYIICHbBI HE3HAYUTCIIBHBIC OIUOKKH WIIH HEAOYCThI, HCIPABJICHHBIC
CTYJACHTOM C NIOMOIIBIO «HABOAAIINX)» BOIIPOCOB NPCIIOAABATCIIA.

46-50

JlaH TOnHBIA, HO HEJAOCTATOYHO IIOCIICIOBATENIbHBIM OTBET Ha IMOCTABIICHHBIN
BOIIPOC, HO TIPU ITOM II0Ka3aHO YMEHHUE BBIICINUTh CYLIECTBEHHBIE U
HECYIIECTBEHHBIE MPU3HAKH W MPUYUHHO-CJIECACTBEHHBIE CBSI3U. OTBET JIOTMYEH U
U3TI0KEH B TEPMUHAX HAyKH. MOTyT OBITh AOMYIIEHbI 12 OmMUOKHU B OMpEeIeHUN
OCHOBHBIX MTOHATHI, KOTOPBIE€ CTYJEHT 3aTPYIHSIETCA UCIPABUTH CAMOCTOSITEIBHO.
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JlaH HemocTaToYyHO MOJIHBIA W HEIOCTATOYHO pa3BepHYThId oTBeT. Jlormka u
MOCJICAOBATCIIBHOCTL HM3JIOKCHUA HUMCIHOT HAPYUICHUA. I[OHyIJ_IeHLI OH_II/I6KI/I B
PacKpbITUM  TMOHATUH, ynorpebimeHun TepMuHOB. CTyAeHT He CcrnocoOeH
CaMOCTOATCIIbBHO BBIACINUTL CYIICCTBCHHBIC W HCCYHICCTBCHHBIC IIPU3HAKHU U 36-40
MPUYMHHO-CJIeICTBEHHbIE CBA3U. CTYIEHT MOXET KOHKPETHU3UPOBaTh 0000IIEHHbIE
3HAaHUA, [JOKa3aB Ha IIPHUMEpPAax HX OCHOBHBIC IIOJOXCHHUA TOJBKO C IMOMOLIBIO
pernoaaBarers.

Jlan HENoJIHBI OTBET, JIOTUKA U IOCJIEI0BAaTEIbHOCTh H3JIOKEHUS HUMEIOT
CyLIECTBEHHbIE HapylieHus. JlomyiieHsl rpyOble OIIMOKA NpHU ONpeesIeHUn
CYILIHOCTU PaCKpbIBAEMbIX IMOHSATHM, TEOPHUil, SBICHUM, BCIEICTBUE HEMIOHUMAHUS
CTYJIEHTOM HX CYILIECTBEHHBIX U HECYLIECTBEHHBIX MPU3HAKOB M CBsA3eil. B oTBeTe
OTCYTCTBYIOT BBIBOJIBI. Y MEHHUE PACKPHITh KOHKPETHBIC MPOSBICHUS 0O0OICHHBIX
3HAHUI HE MOKa3aHo.
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JlaH HeNONMHBIA OTBET, MPEACTABISAIONIMNA COO0I pa3po3HEHHBIC 3HAHUS IO TEME
BONpOCAa C CYIIECTBEHHbIMM ommOkamu B omnpenesneHusx. IlpucyrcrByror
(parMeHTapHOCTh, HEIOTHYHOCTh U3I0KeHUs. CTYIEHT HE OCO3HAET CBA3b TAHHOTO
HOHATHUS, TEOPUH, SIBIECHUS C JAPYIMMU OOBEKTaMHM IUCHMILIMHBL. OTCYTCTBYIOT
BBIBOJIbI, KOHKPETHM3alUs M JOKa3aTeIbHOCTb H3JIOKEHUA. Peub HerpaMoTHas.
JlononHuTENbHBIE M YTOYHSIOLIME BOIIPOCHI IIPENoOaBaTelisi HE IPUBONAT K
KOPPEKLUN OTBETA CTYIEHTA HE TOJIBKO Ha ITOCTABJICHHBIM BOIIPOC, HO U HA JAPYrUe
BOIPOCH! JVCIUILINHBL.

1-30

He ITOJIYYCHBI OTBCTHI 110 0a30BEIM BOIIpoCaM JHUCHUILIIMHEI. 0

PesynbTupyromas oeHka onpenesseTcs B cooTBeTcTBUH ¢ [lonoxkennem o
0aJIIbHO-PEUTHHTOBOW CHCTEME OIICHKH 3HAaHUI CTYJCHTOB.

9. VYuebGHo-MeToaAHYeCKOEe H MHPOPMALMOHHOE O0ecTieYeHUe TUCHUTILIMHBI (MOTYJIs1)
a) OCHOBHasi JIMTepaTypa:

CITICOK PEKOMEHJIOBAHHOM JINTEPATYPBI (6u6imoreka)

nn ABTOpBI 3arnasue HAata I'pu¢ k3
U3J1aHHA
Kypc obmieit puzuku. B 3-x T., yueOHUK,
1 Cagennes, Uropp , Tom 1: 2011 I'pud |1
Biagumuposuy Mexanuka.MonekymnsipHas pu3uka MO  xks.
http://www.ph4s.ru/kurs_ob_ph.html
Kypc obmieit puzuku. B 3-x T., yueOHUK,
, ToM 2: DnexkTpoaHaMHUKa U ONTHKA.
2 | panemven, MNOD -y studentik netknigi/knigi- 2011 ;}’g‘i’ im
JIMHD fizika/326-i-v-savelev-kurs-obshhejj- '
fiziki-tom-123.html
Kypc obmieit puzuku. B 3-x T., yueOHUK,
, Tom 3:AToMHas U sinepHas (pu3HKa.
g Casemees, Mrope oy dentik net/knigi/knigi- 2011 pud L
Bragumuposua MO  3ks.

fizika/326-i-v-savelev-kurs-obshhejj-
fiziki-tom-123.html



N =

Brnagumuposuu

5 Tpodumonra, Tancus
HBanoBHa

6 PemusoB,Anexcanip
HuxkonaeBuu

7 Enkanosa, Tamapa

Cagsenbes,ropb

MuxaiiioBHa

B) NporpamMMHoe odecnieuenue u HTepHeT-pecypcsl
naket MS Office (MS Word, MS Excel, Adobe Reader.

Kypc o6meit pusuxu. B 4-x 1.,
yae0.1mocobue, o

obur.pen.B.M.CaBenbeBa

Kypc ¢usuku, yuedb.mocodbue aiis By30B

Kypc ¢usuku, yaeOHUK U1 BY30B,
A S.IToranenko

Tectrl o pusuke, yued.mocodue

0) JonosHuTeIbHAS JIUTEpATYpA:

2009
2008

I'pud
2006 MO
2017

21
IK3.

60

9K3.

9K3.

9K3.

I'pu6os JI.A., TTpokodsea H.M. OcroBsl pusuku. M., ®usmataurt, 1995. hitp://www.ph4s.ru
Koznos C.H. Konebanus u Boansl, M., U3n. Mock. yauBepcuteta, 1991. http://studentik.net

CagenbeB 1.B. COopHuK BOIpocoB u 3aaa4 no ¢usuke, M., Hayka, 1988.
http://studentik.net/knigi/knigi-fizika
Bonbkenmrreiin B.C. CoopHuk 3a1a4 o obmiemy kypey ¢usuku, M.: Hayka 1990.
http://www.ph4s.ru
bepxieesckuii kypc pusukmy, T. [ - V, M., Hayka, 1977. http://studentik.net/knigi

DJIeKTPOHHBIE pecypchbl, 00ecneYnBAKIINE PeaTu3alHuI0 00pPa30BaTe/JbHbIX IPOrpaMM

®I'BOY BO «CeBepo-OceTuHcknii rocyiapcrseHHbli ynupepcurer uMeHu Kocra JleBanoBuya

XerarypoBa»
Cpok neiicrBus | KoJ-
HanveHoBa 3aKJIIOY2EHHOIO | BO
Ne nmoroBopa J0roBoOpa TOYEK
No HUE Ipunan An CBenenus o Xapakre
DJIEKTPOHHO JIEKH pec npaBo Ha Hpaso poctyn puCcTHKA
Ne ro 0CTh caura o01amartelie HCnoIB30BaH al AoCTyna
pecypea us ObC 0J1b30
BaTee
7
Horosop
Ne 135-06/14 12.09.2014 r.- 2000
ot 12.09.2014 11.09.2015 r.
T.
Horosop Ne
. I9BC _ 167-08/15 | 120920151~ | 000 | o IP-
Yuusepeu http:/hww | 000 | 112092015 | 11.03.20167. anpecy
1 TeTcKas CropoHHS oW «Hexkc- r CRITMAT
OM0JIHOTEKA P biblioclub Menmna» Tlorosop Ne N
P p Ae HBIN
Online T 58-02/16 120320160 | o0
ot 09.03.2016 11.09.2016.r.
T.
Horosop Ne 12.09.2016 r.- 2000
202-08/16 11.03.2017 r.
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http://studentik.net/
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http://studentik.net/knigi
http://www/
http://www/

ot 24 08.2016
T.
JToroBop Ne -
069-02/17 112 1'0033'2200l 17 sr. | 7000
0113.03.2017 BN
JToroBop Ne -
18408117 | 1 O | 7000
ot 04.09.2017 T
Jorosop Ne -
056-02/18 1166'%22%11? 7000
ot 25.05.2018 B
JToroBop Ne -
163-10/18 1371 1102'22%11%? 7000
ot 30.10.2018 T
Jorosop Ne -
21-02/2019 (;10'%16'22%119; 7000
ot 14.02.2019 o
HAorosop Ne75- |1 5 50101
06/19 31.12.2010r. | 000
OT 08.07.2019 T '

HNuTtepHeT-pecypebl M UX JOCTYNHOCTH

OOecnieueH JOCTYyIl K COBPEMEHHBIM MNpo(ecCHOHANbHBIM 0a3aM JaHHBIX, WH(OPMAIMOHHBIM
CIIPaBOYHBIM M JIEKTPOHHBIM pecypcam Kab. Ne 1.8 1. (Hayunast 6ubimorexa):

1. YuuBepcurerckas 6ubnuoreka onnaita (www.biblioclub.ru ) moctymna ¢ 11060ro KoOMIeIOTEpa Mocie
perucTpalnmy YuTaTess ¢ KOMIbIoTepa NoakI0YeHHoro k cetu COI'Y.

2. Hayunas snektponnast 6ubnmuoreka eLIBRARY.RU (www.elibrary.ru) moctymHa ¢ 11060ro KoM-
MBIOTEPA TMOCJIE PETHCTPALUU YUTATENS C KOMITbIOTEpa NOoAKIFoueHHoro K cetu COI'Y.

3. YHuBepcasbHas 0a3a TaHHBIX DJICKTPOHHBIX MIEPUOIHMUYECKUX H3aanuii East View (www.eastview.com )
JOCTYITHA € JIF000T0 KOMIBIOTEpA ITOCIIE PETUCTPAIIUN YUTATEINS B 3aJI€ JJIEKTPOHHBIX PECYPCOB.

4. DnekTpoHHBIE pecypchl u3narenscTa Springer Nature (http:/link.springer.com/)

5. DnekTponnsie kauru Springer Nature 2011-2017 rr.: (www.springerlink.com )

6. ObC IOpaiir (https://biblio-online.ru ) B anekrponHo# 6MGIMOTEKE MPEICTaBICHBI KHUTH 110 BCEM
OTpacysiM HAyKH.

Pexomenayemble HHTepHeT-ajpeca 1o pusnke:

http://www.sciteclibrary.ru AreHTCTBO Hay4HO-TEXHHUUYECKOI nHpopmarmn. HayyHo-TexHnueckas
onbanoTeka

http://www.feupniisk.ru Texaomxorun XXI Bexka. PI'YII BHUUCK

http://www.newlibrary.ru HoBas siexTponHas OuOImMoTeKa

http://www.ph4s.ru Yue6uuxu no dusuxe

10. MaTepuanbHO-TEXHHYECKOe ofecnieyeHHe JUCHUIIUHBI (MOIYJIs1)
JlaGopaTopust MOIeKyJISIPHOH (PM3UKHM H TEPMOJAMHAMHUKH:
NPEroIaBaTeNbCKUI CTOJI, CTYI, CTOJBI 00yJaronuxcs, CTyJIbs, JabOpaTOpHbIE CTOJIBI, KJIaCCHAast JI0CKA.
Ob6opynoBanue: Ilcuxpomerp Acmana, HUrpomeTpuueckuii mncmxpomerp. Mukpockon MBC-1. DxcnepumeHTanbHas
ycranoBka @TIII-1. Becsr -A250; Cexkynnomepsl. Kommpeccop, Bakyymerp-But 2I1. Tepmomerpsl, ropenku. Cocynsl,


http://www.biblioclub.ru/
http://www.elibrary.ru/
http://www.eastview.com/
http://link.springer.com/
http://www.springerlink.com/
https://biblio-online.ru/
http://www.ph4s.ru/

KallWIAPHbIC TPYOKH, MEH3YpKH, KpaHuku. YcraHoBka DTII-1-3; tepmomapsr XA, MK. YcranoBka ®TII-1-1, peomerp,
MaHOMeTp Tepmomnapusiid JIT-2. Bucko3umerp, Mernaika, HarpeBareib. 3ByKOBO# reneparop I'3-1, teredonnas tpyOka.
Turens ¢ ojoBoM. DkcnepuMeHTanbHass ycranoBka @DTII1-11. [Ipubop mns m3mepenus kodpduimierTa 0OHEMHOTO
pacumpenus. [leus, ramsBanomerp M273/1, peoctar PIIC-0,6, PHM -1000 om. Potanmonnsrit BakyymusIit Hacoc 1IBJI-100,
Hacoc ¢opBakyymubrii TRIVAC. YcmmrensYHY-5. 'eneparop T'HUIL 31. YcranoBKa miIst OnpeneNieHUs MOJNEKYISIPHOH
MacChl M IUIOTHOCTH ra3a METOJOM OTKAa4KH. YCTAaHOBKA JUIA ONpenAeneHHe KO3(P(HIMEHTa TEIUIONPOBOJHOCTH METOAOM
HarpeToil HUTH. YCTaHOBKa MJs OIpPEJCJICHUE OTHOLICHUS YACIbHON TEINIOEMKOCTH NpPH IOCTOSHHOM O0ObeMe H
MOCTOSIHHOM JaBiieHuH MetonoM Kiiemana u Jlezopma. YcTaHOBKa Ui ONpeneeHus BIAaXXKHOCTH BO3AyXa. Y CTaHOBKA AT
OIpeZIeIeHNs] JIMHEHHOTO paclIMpeHHs METaUIOB. YCTaHOBKA Ul ONpenesieHus] Kod(p(HUUIEHTa BHYTPEHHETO TPEHHS U
JUIMHBI CBOOOJIHOTO INpo0era MOJIEKYJI BO34yXa. YCTAHOBKa JUIsl ONpEJNeNICHNUs] KPUTHYECKOH TeMIlepaTyphl HapoB 3dwupa.
YcraHoBKa Juist onpeseneHus ko3 dunnenTa 00beMHOT0 pacIupeHust KepocHuHa. Y CTaHOBKa ISl ONIPE/IEeNICHUs BaKyyMa.
JlaGopaTopus 3JeKTpHYECTBA U 3JIeKTPOMarHeTu3ma:

MIPENOAaBaTENbCKUI CTOJ; CTYI; CTOJIBI OOYUarOLIUXCS; CTYJIbs; 1a00paTOPHBIE CTOMbI, Kadenpa; KIacCHast JOCKa.
Ob6opynoBanne: Ob6opynosanue: ['anmpBanomeTpsr M273/1, marasun conporusnerus P-33, peocratst PIIC-0,6; PHM -1000
oM, HCTOYHHKH ToctosHHOTO Toka MII/-1, BVYII-2, ximroun, Bempsamutenn B-24, ammepmerpsr ACT;D051;959; M1690A.
Bomermerpsr ACTB; Bonstmerp yuuBepcansubsii B7-21A; Boxetmerp 2421; Bomstmerp —C50; MmmmBonbT™MeTpsl B3-
38A, B3-33; comnenoun, TopouaHoe Konbio. ['erepatopst 3-56/1; 3BykoBoii reneparop PQ; ['eHepaTop CHTHATIOB STATOHHbIH
I'C3-1; I'enepatop 1'3-34; 3ByKoBoif rereparop PQ. Onexrponsstii ocrmutorpad PO; DnexTponnsid ocummiorpag 30-7,
Onextponnslii ocumuiorpadg- H3013; Ocumnorpad OMII-2M; OcumnorpadpC1-73; kaTymkn wuHIykTuBHocTH P 547,
Mopynu: ®I13-05- Blaumounaykuus,®I13-09; OI13-11- BeiHyxneHHsle konebanus; DI1D-08- mpeobpazosarens
umnynbcoB, ®I19-10 3atyxaromue kosnebanus,PI1I-04- mar. mone conenouna,dI13-13- cBszanubie KoHTYpHI; DIID-07-
spineHue rucrepesuca; PI13-02- cernerosnektpuk; PIID-12- penakcarmonnsie konebanus. Tpancdopmaropsr TH-60,
BUOpATOpBI, HarpeBarenbHble neun, Tepmonapsl XA; MK. Tepmoanekrpuueckue nupomerpsl- [IPOMUHDb. Moaens numods,
meuratenu J(2-111, 1K-6-4Y4. N3meputens MHIYKTHBHOCTU U eMKOCTH E12-1A. Mymstumep mudposoit JJT838. YcranoBka
JUIL  MICCIIEOBAHUS 3JIEKTPOCTATHYECKOTO TMOJA. YCTaHOBKA JUI OIPEACTCHHUs NIYHTHPOBAHUS TalbBaHOMETpa |
COINPOTHUBJICHHSI TaJIbBOHOMETpA. YCTAHOBKA JUIS ONPENENICHHS E€MKOCTH KOHJECHCATOPOB. YCTAHOBKA JUIS OIpPECIICHHS
JVJIEKTPUYECKHX M MAarHUTHBIX CBOWCTB BEINECTB. YCTaHOBKA Ul M3Y4YEeHUs (peppOMarHETHKOB M CETHETORIIEKTPHKOB.
YcraHOBKa U ONpPEIETICHUs] MarHUTHOTO IIOJIS COJICHOHMZA. YCTAaHOBKA JUIA OINpPEZIETICHHUS BBIHY)KACHHBIX KoJcOaHWil B
KOJIe0aTeNbHOM KOHTYpE. Y CTaHOBKA AJISI M3Y4EHHs OJHOIOIYNEPHOIHOTO U ABYX MEPHOAHOTO BHIIPSIMUTENEH. Y CTaHOBKA
JUIA OTIpEJIeJICHHUS] U3MEPEHUSI CAMOMHIYKIIMHM €MKOCTH, U TMpoBepKa 3akoHa OMa A Ienu IMepeMEeHHOro TOKa. Y CTaHOBKa
JUIA U3MEPEHHS 3JIEKTPOBIDKYILEH CHUIIBI METOJOM KOMIIEHCAIlUK. Y CTAaHOBKA AJIS H3MEPEHUS YacTOThl IEPEMEHHOTO TOKA.
JlaGopaTopusi ONTHKU:

MpenoaBaTeIbCKUM CTOM; CTYJI; CTOJIBI 00YYArOIIUXCS; CTYNbs; 1a00paTOpHBIE CTOJIBI, KJIACCHAS TOCKA.

Oo6opynoBanue: OnTuyeckas ckambsi, HaOOp JMH3.3pHUTENbHAsL TPYyOa, IIKana, pyjierka, Mukpockon MBC-1, 00beKTHBHBIH
Mukpomerp. Muxkpockonsl MBC-2,Mb 4, pryrHas namns! [JIPI, crexisHHas NjacTWHKA, JMH3A. JlaMIbl HakaJdUBaHUS,
cBeTOGMIBTpPEI, Ounpu3ma OpeHens, OKyIAPHl CO MIKAIOH, ONTHYECKas CKaMbsl ¢ MepHOH JHeNKo#. ["a3oBsIit mazep JITH-
105, JITH-109, nudpaxumonnas pemerka 1/100, menesast quarpamMma, skpadbl. CriekTpalibHas pTyTHas jamina, HaTtpoBbie
nmammbel  JlHaccmernnbsle  puiupTp. [ommomerp I'5. IMomspuzatopsl (monspusan. rtwractusbl). Crekrorpad MCII-30,
Crekrponpekrop IIC-18, xommaparop MUP-12. Komopumerpsr KOK -2MII. IMonspumerpsr —CM-3. Pedpaxromerps:
NP®-23, PIJI-3. Habop mpusm. Criekrpodoromerp CD-26. Mukpockonr MM3-3. Mukpountepdepomerp —JIuranka M-
4. ®oromerp KDOK-3. Ocerurenrs ONU-9M,0U-18. YcraHoBKa Uit ompeneneHuss (GU3NIKECKIX BEINYHH KAIOPUMETPOM
kosopumetpbl KOK -2MI1. YcraHoBKka ajist onpeneneHus nokasarens npenomienus Ha :MIP®-23, PITJI-3. YcranoBka s
OTIpe/IeNIeHUs] PAacCTOSIHUA MEX]y IMOJIOCaMH IOYEPHEHHUs ToJIorpaMMbl roHHOMeTpoM I'-5. YcraHOBKa I ompeneneHus
panuyca KpUBU3HBI JIMH3BI U JUIMHBI CBETOBBIX BOJH C IOMOIIbIO Kouiel] HpioToHa. YcTaHOBKA IS M3y4YeHMS JUIMH BOJIH
YM-2. VcraHoBka [uis ompeseicHuss (OKYCHBIX paccTOsIHUN juH3 10 beccenmto. YCTaHOBKA Ui OMPEACICHUS BBICOTHI
MOBEPXHOCTH M PACCTOSHUS MEXAY HHTEP(EpEeHIMOHHBIMHU II0JIOCAMH. YCTaHOBKA MAJSI OIPEAETICHHS AJIUHBI BOJHEI
W3JTydeHNs ra30Boro yasepa. [Ipubop it onpeaeneHns OCBEICHHOCTH Ha pabodeM MecTe.

JlaGopaTopusi aTOMHOW ¥ sAepHOIl (U3MKH: TMPEMONABATEIBCKHA CTOJN; CTYN; CTONBI OOYYAIOUINXCS; CTYIIbS;
7Ta00paTOpHBIE CTOJIBI, Kadenpa; KIaccHas 10CKa.

Ob6opynoBanue: Ilupometp, aBroTrpanchopmarop, peHTreHMerp —pamamomerp HII-5B; mosumerp JPI'3-02, umcrounmku
nutanus, Moxyis @I13-06, BomsT™MeTpHl IIM(POBEIE, aMIIepMETphl, (GOTOANOIBI, MOHOXpOMaTOp-YM-2, pa3psaHas Jamia
tuna TBC-15, pryrHas namna. YcraHoBKa [UIst ONpEAEIEeHHUs BEICOKHX TEMITEPATyp € TIOMOIIBIO c(hepUIecKOro IMpoMeTpa ¢
WCYEe3aroNIe HUThIO. Y CTaHOBKA I M3MEPEHUS JHEPTeTUIeCKoi ocemeHHocTn 00bekToB PAT-2I1-KBapiy 41. YcranoBka
ATOMHOTO M 3MHCCHOHHOrO crekTpanbHoro anamusa MCII-30. YcraHoBka misi ONpeAeicHHs IOCTOSHHOW Pumbepra.
YcraHoBKa AJs1 onpeneieHus paaunanuoHHoro ¢ona paamometp JB-5. YcTaHoBKa A ompesenieHus OTHOIICHUS 3apsjaa
3JIEKTPOHA €T0 METOI0M MarHeTpOHa. Y CTaHOBKA JUIS OTIpe IeNIeH s paboThI BEIX0/1a 3JIEKTPOHOB M3 METaJIIA.

YuyeOHble ayauTOpUM I TpPOBedeHUS 3aHATUH JeKHHOHHOr0 THINA, CEMHUHAPCKOI0 THINA, KYpPCOBOIo
NPOEKTHPOBAHUS (BBIMOJIHEHUs] KYPCOBBIX pa0doT), IPyNIoOBBIX W MHAMBHAYAJbHBIX KOHCYJIbTALMIi, TEKYLIEro
KOHTPOJISI M NPOMEKYTOYHON aTTeCTAlNU, a4 TaK/Ke CAMOCTOATE/]bLHONH padoThl 00y4aIOMIUXCS: MPENOAaBaTENbCKUI
CTOJI; CTYJI; CTOJIBI AJIst 00yHaroMXcsl; CTYJIbs; Kadenpa; KiiaccHast J0CcKa.

ObopynoBaHue: WHTEPAKTHBHOE MYyJbTHMeanitHoe obopynoBanue (nocka FOX IB82, mpoekrop Aser U5200 — lmr.),
KoMITbioTep B Komiuiekre (MoHnTop BENQ G2255A<Black>)//cucteMHblii Oiok — 1 mT. ¢ MporpaMHbIM OOeCIieYeHNEM,
BBIXO/IOM B ceTh VIHTEpHET U JOCTYIIOM B 3JIEKTPOHHYI0 00pa3oBarenbHyto cpexy COI'Y.



IIporpammuoe oGecrieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip; WinRAR; Adobe
Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free (Ceob6ommoe I10); Cucrema
tectupoBanus Sunrav WEB Class (beccpounoe I10); IlporpamMHoe oOecredeHHe IS peIaKTHPOBAHUS XUMHYECKHX
dopmyn Isis Draw (beccpounoe IIO); Koucymprant tumoc; CucreMa TMOMCKa TEKCTOBBIX — 3aHMCTBOBAHHIMA
«Antnmnarnat.BY3»; Ilporpamma mms OBM  «baHk BompocoB mis KoHTpois 3HaHui»; [apant; Cisco Webex;
JEMOHCTPAIMOHHBIE U Y4eOHO-HATISTHBIE TIOCOOHS (BUICOTIPE3CHTAITHS).

JlaGopaTopuu: KOMNBIOTEPHbIE KJIACCHI [JIsi TEKYIIero KOHTPOJSI W NPOMEKYTOYHOWH aTTeCTAllMH, a TaKkKe
CaMOCTOSATEIbHOI PadoThl 00y4aIOIINXCH:

NPErno/aBaTeNbCKU CTON; CTYJ; CTOJBI A oOydwarommxcsi; CTynbs; Kadeapa; kmaccHas pgocka. OOopynoBaHHe:
KOMIIBIOTEPHI Ul KOMIIBIOTEPHOTO KJlacca B KOMIUICKTE € HPOrPaMHBIM OOECIICUYCHHEM, BBIXOAOM B ceTh MHTepHeT u
JOCTYIIOM B JJIEKTPOHHYIO oOpasoBarenbHylo cpexy COI'Y.— 12mT, ucrounumkn OecmepeOoitHoro nmranus, lppon,
KoMMyTaTop st kmacca D-Link DGS-10240, mntepaktuBHas nocka 78 1702070/15112/11344/2 — lwr. mpoextop BenQ
MX503 — 1.

Iporpammuoe obecneuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip; WinRAR; Adobe
Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free (CsoGomnoe I10); Cucrema
tectupoBanus Sunrav WEB Class (Beccpounoe I10); IlporpammHoe obecrieueHue isi PEIaKTHPOBAHHUS XHMHUYECKHX
dopmyn Isis Draw (Beccpounoe I10); Koncymprant 1umroc; CucTeMa MOHUCKA TEKCTOBBIX — 3aMMCTBOBAHHIA
«Anrumiarnat.BY3»; Ilporpamma mis OBM «baHk BOHpPOCOB s KOHTpoJs 3HaHwmit», [apant; Cisco Webex;
JIEMOHCTPALMOHHBIE U Y1eOHO-HATJISAHBIE TI0COOUS (BUICONIPE3EHTALIHS).

bubanoreka, B TOM 4nciie YHTATBHBIN 3a0: cTONbI, cTyIbs; [1K 0Oyuaroniuxcs, ¢ mporpaMHbIM 00€CIIEYEHUEM, BBIXOIOM
B ceTh MIHTEpHET ¥ JJOCTYIIOM B 3JICKTPOHHYIO 00pa3oBarenbhyo cpeay COI'Y.

[Iporpammuoe obecrieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip; WinRAR; Adobe
Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free (CBo6oauoe I10);

3BC «Yuusepcurerckas 6ubmrnoreka ONLINE» https://biblioclub.ru;

3BC «Koncynprant cryaenta» http://www.studentlibrary.ru cryaendeckas 3neKTpoHHas OHOIHOTEKA IO MEIUIIMHCKOMY U
(apMaieBTHICCKOMY 00pa30BaHHIO, a TAKKE [0 €CTECTBEHHBIM U TOYHBIM HayKaM B LIEIIOM;

OBC «OpaiiT» - oOpa3oBaTenbHAs Cpela, BKIIOYAIOMAsl BEPTyalbHBI YHTANBHBIA 3a) YICOHMKOB U YI€OHBIX TIOCOOMIA OT
aBTOPOB U3 BEAYIIMX ByX0B Poccuu 1o BceM HapaBJICHHUSM | CIeHaIbHOCTIM WWW.Diblio-online.ru;

JEMOHCTPaMOHHBIE U Y4eOHO-HATTISIHbIE II0COOHS (BUICONPE3CHTALN).

1.



https://biblioclub.ru/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=

11.JIucT 00HOBJIEHHA/AKTY A T3 AIHH

[Tporpamma akTyaar3HpOBaHa.

1. AxTyanu3npoBaH CIIUCOK OCHOBHOM U JOIOJIHUTENBHOMN JIUTEPATYPHI.

2. AKTyalu3upoBaH IE€PEYEHb JIMICH3HOHHOIO U CBOOOIHO PAaCIpPOCTPAHSIEMOr0 IPOrPaMMHOIO
obecrieueHus.

BreceHHbIe H3MEHEHHSI pACCMOTPEHBI 0JI00PEHBI HA 3aCeIaHUH COBETA (PaKyIbTETa XUMUH,
Oonostoruu 1 OMOTEXHOJIOTHH OT «29» mtons 2018 r., mporokosa Ne 11/17-18.

[Iporpamma akTyaqu3upoBaHa.

1. AKTyanu3upoBaH CIIMCOK OCHOBHOW M JIOTIOJIHUTEILHOMN JINTEPaTYpHI.

2. AKTyanu3upoBaH IepedyeHb JULIEH3HOHHOTO U CBOOOJHO PACIPOCTPAHSIEMOTO IPOTPAMMHOTO
obecrieucHusI.

BHeceHHble M3MEHEHHSI PACCMOTPEHBI M OJOOPEHBI HA 3aCEJaHUU COBETa (PaKyJIbTeTa XHMUH,
ouosiornu u 6motexHonoruu ot «01» uromns 2019 r., mpotokos Ne 12/18-109.

[TporpaMma akTyaqu3upoBaHa.
1. AKTyaJlu3UpOBaH CIIMCOK OCHOBHOW U JIOTIOJIHUTEIILHOW JIUTEPATYPHI.
2. AKTyanu3upOBaH MepeueHb JIMICH3HOHHOTO U CBOOOIHO PACIIPOCTPAHIEMOTO MMPOTrPAMMHOTO
obecrieyeHus.
BHeceHHbIC W3MEHEHHS PAacCMOTPEHBI OJOOPEHBI HAa 3aceJaHhM coBeTa (akKylIbTeTa XHUMHUU,
ouomnorun u 6morexuonoruu ot «17» uronsa 2020 r., mporoxon Ne 11/19-20.



