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1. ®OH/JI OLIEHOYHBIX CPEJICTB JUISI TEKYIIEN

BKJIFOYAET:
- TepeYeHb KOMICTCHIIMH C yKa3aHHWEM 3TamoB WX (OPMUPOBAHHUS B TPOIECCE
OCBOEHHSI 00pa30BaTENbHON IPOTrPaMMBl;

- TUTIOBBIE KOHTPOJIbHBIE 3a/IaHUsI UM WHBIE MaTepUaibl, HEOOXOIUMBIE ISl OIICHKU
pe3yabTaTOB 00yueHHUs (TEKyllell aTTecTaluu) Mo AUCIUIUIMHE, XapaKTepU3yrolue
sTansl HOPMUPOBAHUS KOMIIETEHIUH.

ATTECTAIIMA
@DOH/T OLIEHOYHBIX CPEACTB ISl TEKYILIEH aTTeCTaluu Mo JuciuIuinae dusuka,

2. MIEPEYEHb KOMIIETEHIIMA C YKA3BAHUEM DTAIIOB UX _
®OPMUNPOBAHMA B ITPOIECCE OCBOEHHMSA OBPA3OBATEJIBHOU

ITPOI'PAMMBbI
Pabouas nmnporpamma aucuuiuiMHbl «®Du3MKa»  ONpeneNseT  IMepeueHb
IUIAHUPYEMBIX ~ PE3YJbTATOB OOY4YEHUs 1O JUCLUUIUIMHE, COOTHECEHHBIX C

IJIAHUPYEMBIMU PE3yIbTaTaMH OCBOCHUSI 00pa30BaTEIbHON MTPOTPAMMBI.

HaumeHoBanue
I[lnanupyemMsble pe3yabTaThbl 00y4eHHs MO AUCHUILIHHE,
KOMIIeTeHIIH !
Kox XapaKTepu3ywuue 3Tanbl
(n1aHupyeMble pe3yJibTaThl
(opMupoBaHusT KOMIETEHINH
ocBoenusi OII)
O01mme KoMIeTeHIINH B o61acTu 3HaHuMsI M NOHUMAaHUsA (A)
Bribupats CHOCOOBI
perieHus 3a7a4
npodhecCuoHATBHOM
oK1 |™Po®
NEATeIbHOCTH
MIPUMEHHUTEIHHO K
3HaTh:
Pa3IMYHBIM KOHTEKCTaM;
-poib GUBHKU B COBPEMEHHOM MUDE;
OcyecTBidATh  TNOUCK,
-byHIaMeHTaIbHBIE (U3UYECKHE 3aKOHBI U TPHUHIUIIG]
aHAIM3 W UHTEPIPETAIHIO . .
. | Iexarne B OCHOBE COBPEMEHHOMN (PU3UUECKON KapTHUHBI MUPA
OK2 nHpopManuu, HEe0OXOAUMOH
-OCHOBHBIE (PM3HUECKHE TTPOIECCHI
JUIL  BBITOJHEHHS  3aja4
. U SIBJICHHSI;
npogecCuoHAIBHON
-B@XHBIE OTKPBITHS B 00macTd (U3HKH, OKa3aBIIM]
NEATEIIbHOCTH;
onpeJeNsAtollee BIUSHUE Ha PA3BUTHE TEXHUKU U TEXHOJIOTUHU
IInanupoBars u
-METO/Ibl HAYYHOTO MTO3HAHUSI IPUPOJIBL;
OK3 | Pealn3oBbIBATH coOCTBEHHOE
-KaK OKa3aTh MEePBYIO MOMOIIb MPHU
npo¢eCCHOHAIBHOE u
TpaBMax MOJYYCHHBIX OT
JTUYHOCTHOE Pa3BUTHE; .
OBITOBBIX TEXHUYECKUX YCTPOMCTB.
PaGorath B KOJJIEKTHBE |
KOMaHJIE, a3 dexTuBHO
OK 4 | BzaumopeiicTBOBaTh c
KOJUIETaMH,  PYKOBOJCTBOM,

KIIMCHTaMU,




OcylecTBiaATh  yCTHYIO U
MUCHbMEHHYIO KOMMYHHKAIIHIO
Ha TOCYIApCTBEHHOM  SI3BIKE

OKS5 | Poccuiickoii  ®enepauun ¢
Y4eTOM 0COOCHHOCTEH
COLIMAJILHOTO U KYJIBTYpPHOTO
KOHTEKCTa;

IIposiBnaTh rpaXkJaHCKO-
NIaTPUOTHYECKYIO  ITO3ULUIO,
JEMOHCTPUPOBATh

OK6 | ocosnannoe mosesenne Ha
OCHOBE TPaIULIUOHHBIX
0011eueI0BEYECKUX
LICHHOCTEIA;.

CopeiicTBOBaTh COXPAHEHUIO
OKpYKaroleun cpenpl,

OK7 pecypcocOepeKeHHtIo,
3¢ (HEeKTHBHO JIEHCTBOBATH B
Ype3BBIYAIHBIX CHTYAITHX;
Hcnons3oBath CpeacTBa
bu3nuecKkoil KyabTypbl IS
COXPAaHEHUS U YKpPEIJICHUS
3J10pOBbSA B mporecce

OK 8 | mpodeccrnonambHOIM
JeSITEIbHOCTH u
MojJiepKaHusl HE0OX0AUMOTO
YPOBHSA (buznIecKoit
MIOATOTOBJIEHHOCTH;
Hcnonb3oBars
nH(OpMaIIMOHHBIE

OK 9 | TexHonoruu B
npogecCuoHAIBHON
NeSITENIbHOCTH;
[Tons3oBatTbcs
npodeccnoHanbHOM

OK10 | noxymeHnTauuen Ha
roCy/1apCTBEHHOM u
WHOCTPAHHOM SI3bIKAX;
Hcnonb3oBarh 3HAHUSA 110
(uHaHCOBOH  I'PaMOTHOCTH,

OK]] | "aHHPOBATE

MPEINPUHIMATENbCKYIO
JesITeIbHOCTD B
npodeccruoHanbHOM chepe.




AJIEKTPHUYECKOTO
MK 1.1. | 3JICKTPOMEXaHHUYCCKOIO
o0opy1oBaHUs

BrinoaHaTs HAJIAJKY.
PETYJIMPOBKY W  IPOBEPKY

u

yMeThb:

- TPOU3BOJUTH pacueT IMapamMeTpoB AIEKTPUUECKUX

Henewu;

- CO6I/IpaTB OJICKTPUYCCKUE CXEMBI H IIPOBEPATH HX

pabory;

- YHUTaTb

U colOuparb MPOCTEUIINE CXEMBI

HCII0JIb30BAHNUEM IIOJYTIPOBOIHUKOBBIX IPUOOPOB;
- OIIPEACIIATh TUIl MUKPOCXEM 10 MAPKUPOBKE;

C

3. TAMIOBBIE KOHTPOJIBHBIE 3AIAHWS WA UHBIE
MATEPHAJIBL, HEOBXOJIUMBIE JUISI OHEHKH PE3YJIbTATOB
OBYUYEHMS (TEKYIIEN ATTECTALIA) IO JUCIUILIAHE,
XAPAKTEPM3YIOIINX DTAITBI ®OPMUAPOBAHMS

KOMIETEHIIHU.

JIABOPATOPHAS PABOTA Ne 1

TEMA: «Onpedenenue KoIgppuyuenma 6:A3K0cmu HcuoKocmu
memooom Cmokcay
Lleny pabomwi: 1) u3yueHue ABUKEHUS TBEPAOTO TeJa B KHUIAKOCTIX U ra3ax;

2) onpenenenue kKodhHUIMEHTA BI3KOCTH KUIKOCTH MeTo1oM CToKca.

Onucanue IKCnepUMEHMATIbHOU UPMYATIbHOU 1AOOPAMOPHOLL YCHAHOBKU

g ombiTa  MCHONB3yETCS

BUpTyalibHas  JlabopaTopHas  YCTaHOBKa,

BKJIIOYArOIas B ceOsl CTEKISHHBIM IWIMHAP, B KOTOPBIM HAIUTa HCCICAyeMas

KUJKOCTH (TJIUIEPHH).

_TOSCILLATOR

CEPOCUTD IWAPUE

o ———
LAWHA MPOBETA, M
L+-0.1%

i [ e
JVAMETP LUAPA, MM
D +-0.05%

BJIUAJIN CTCHKH.

Ha umnuuape umerorcs naBe
METKHU. Bepxnsis METKa
TMoMeIeHa Ha HECKOJIBLKO
CaHTUMETPOB HUKE YPOBHS
KUJIKOCTH, UYTOOBI K  TOMY
MOMEHTY, KOT/ia MIApUK MPOXOJAUT
MHUMO HEE, €ro JIBUKCHHE YXKE
ObLTO0 ycTaHOBUBIIMMCS. [{unuHap
3aKpBIT MPOOKOW C BOPOHKOH, B
KOTOPYIO  OIyCKaercsi  IIapuK,
JNBUTAIOIIUNCA B  JaJbHEUIIIEM
MPUMEPHO MO OCH LWJIMHApPA Tak,
yToOBl HA €ro JBIDKEHUE HE




Hccnemyemon )KUIKOCTBIO SBISETCS TIUIEPUH, INIOTHOCTH KOTOPOTO O =
(1,26+0,01)10° kr/m3. MiccnemyeMble MIAPUKU H3TOTOBJICHBI M3 CTAJH C ITIOTHOCTBIO Py =
(7,8+0,1)108 kr/m,

Bpems t mpoxoxkieHus mapuka oT OAHON METKH JI0 IPYToi U3MepseTcs HUPPOBHIM
cexkyHmomepoM. Paccrosaue | Mexny meTkamu 3agaetcs ¢ TouHoCThIO 0,1%. Takum
00pa3oM, CKOpPOCTh IapuKa 06e3 Tpy1a MokeT ObITh Bhruuciena: V = I/t. YcranoBka
NIO3BOJISIET U3MEHATH JUaMETp IIapuka ¢ TOYHOCTHIO 0,05%.

Iopaook evinoinenus padomaot

1. 3agaTth 1MHY npobera apuKa U IuaMeTp Liapuka.

2. COpocuts mapuk. Korja mapuk okakeTcsi Ha ypoBHE BEpXHENH METKH, 3aIlyCTUTh
cekyngomep kHonkoil «CTAPTY.

3. Ilpu mpoxokIeHnu MapuKOM HUKHEH METKH OCTaHOBUTH CEKYHJOMEpP KHOIKON

«CTOII». 3anucath pe3yabTaT U3MEPEHUs B TAOJIUILY.

Knonkoit «CBPOC» ycTaHOBUTB HyJIb Ha Ta0JI0 CEKyHAOMEDPA.

[Toroputk mit.1 — 4, mpou3Beast U3MEPEHUs C HeCKOJIbKUMU mmapukamu (7 — 10)

Pa3HBIX JUAMETPOB.

6. Pe3ynbTarhl 3aHECTH B TaOJIHILY.

o b

Tabauya pezyromamoe uzmepeHuil u 6bI4UCcAeHUl

Ne |d10°%3 |tc| I V, i, Ia-c 7, Ilac Ami, Ta-c

ILII. | M M M/c Re

7. BblUMCIMB 3HAYEHHWE CKOPOCTH JBIDKCHHUS Inapuka, 1o dopmyie (8)
BBIYUCJIUTD 7], 3aT€M BBIUMCIUTH CPEIHEE 3HAUYCHHE. Pe3ynbraThl M3MEpEeHHH, IS
KOTOpBbIX Re> 1, mpu BEIYMCIICHHUSIX CPEAHETO 3HAYCHUS YUUTHIBATH HE CIICIyeT.

7= (n=7+10) (9)

= n
i=1
8. Bwruuciauth abCOMIOTHYIO MOTPEITHOCTD U3MEPEHHIMA

Amy=n -1 (10)
9. BpUKMCIUTH CPEIHEKBAPATUUHYIO MOTPEUIHOCTD S!

(11)

10.BpryuciuTh ciydaiiHyIo MOTPEUTHOCTh ONpeaesieHust ko3 duimenrta
BSI3KOCTHU



AN =t,, S, (12)
rae tp— kodddunrent CTeioieHTa, ONPEACIIEMbIi 7151 TOBEPUTEIBHON BEPOSITHOCTH
P = 0,95 B 3aBUCUMOCTH OT YHMCJIa U3MEPEHHIA.

11. BBIYUCIUTH CUCTEMATUYECKYIO OTPEITHOCTh U3MEPEHUIN /111 HAUOOJBILIETO U
HAaWMEHBIIIETO MapuKa 1Mo GopmyIie

Mo =77 z(Ad_dj {A/fj {%ﬁj +[AT'j {%j . (13)

12. Han6ompl1yto cUCTEMaTHYECKYI0 TOTPEIIHOCTh U3MEPEHUI CPAaBHUBAIOT CO
CIIy4alfHOM MOTPEIIHOCTHIO U, TOJIb3YSICh MPaBUIIaMU 00paOOTKU PE3yJIbTaTOB
U3MEpPEHU, HAXOIT CYMMapHYIO MOTPEIIHOCTh

An = Anr”fé + Af?rféﬁo (14)

13. 3anucars pe3yabpTaT onpeaeseHus Ko3ppuuueHTa BAI3KOCTH TIULEprUHa B
BUJIE

n=@G +An)Ila-c

14. BoIYMCIUTh OTHOCUTENIBHYIO MTOTPEITHOCTD OMpeiesieHus Koddduimenra
BS3KOCTH TJIMILIEPUHA.

Cooepirrcanue omuema no 1a60pamopHoil padome

HaunmMeHoBaHue U 1esb 1a00paTopHOi padoThI;
Pabouas cxema;

PacueTtHbie popmyiib;

Tabnuibl 3MEPEHUN U BBIYUCIICHUN;

BbIBOIBI 110 TIpOIEIaHHON paboTe.

oW R

Konmponwvnwvie éonpocul

KaxoB ¢usuueckuit cmbici kodhpuirieHTa TMHaMUIeCKON BSI3KOCTH?

Uto Takoe rpaIueHT CKOPOCTH?

Kaxkoe TeueHune ®uaKOCTH Ha3bIBACTCS JAMUHAPHBIM? TypOyJICHTHBIM?

Urto xapakrtepusyet uncio PeitHonbaca?

Chopmynupyiite u nosicuute 3akoHbl [lackans u Apxumena.

Uto XapaKTepHO JIJIsl yCTAaHOBUBIIETOCS TEUCHHS KUIKOCTU?

KakoB pusnueckuii cMbICTT ypaBHEHUSI HEPAZPHIBHOCTH JJIsI HECKUMAEMOM

YKUJIKOCTH U KaK €r0 BHIBECTH?

8. Kaxkos ¢usuueckuii cMbicn ypaBHeHuUs: bepHyiun i Hec:)KkuMaeMon
YKUJIKOCTH U KaK €ro BHIBECTHU?

9. Kak B IOTOKE KUJIKOCTH U3MEPUTH CTATUUECKOE JIaBJICHUE?

10. Kak B MOTOKE XHJAKOCTH U3MEPUTH JUHAMUUECKOE JAaBeHue?

11. Kak B MOTOKE XMJAKOCTH U3MEPUTH MOJTHOE J1aBieHuE?

NogokowodPE



JIABOPATOPHAS PABOTA Ne 2

TEMA: «VccnenoBanue CBOMCTB (peppOMArHETHKOB U CHATHUE KPUBOU
HaMarHWYMBaHUs JKEJIEe3a»

Ileny pabomui: 1) n3yuyeHne MarHUTHBIX CBOMCTB (DeppPOMArHETUKOB;

2) onpesesieHrne 3aBUCUMOCTH MarHUTHOM TPOHULIAEMOCTH (heppOMarHeTukKa
OT HANPS>KEHHOCTU BHEIIHETO MarHUTHOIO IOJIS;

3) nmocTpoeHne OCHOBHOM KpUBOW HaAMarHW4MBaHuUs (heppoOMarHeTUKOB.

Cxema supmyaivHoll 1a00PAmMOPHOIL YCMAHOBKU
BuptyanbHas nabopatopHasi ycTaHOBKA BKITIOUAET B ceOsl:

1. deppoMarHUTHBIN CEpACUHUK, BBINOJIHEHHBI B BUAE TOPOUAA C IJIOLIA/bIO
MOTIEPEYHOTO CEUEHHUS CEepACYHUKAa S, PaAMyCOM OCEBOW OKpPYKHOCTH I,
YUCJIOM BUTKOB MEPBUYHON U BTOpUUHOI 00MOTOK N1, No.

2. llenp muTaHus MEPBUYHOM OOMOTKH TOPOMJA, B KOTOPYIO BXOJAT HCTOYHHK
noctosgHHoro nutanus U, kimoun K1 u X, amnepmetp A, peoctat R, ciyxamimii
JUI. U3MEHEHUS TOKa B nenu. KOHTponp 3a yCTaHaBIMBAa€MBIMH 3HAYCHHUSIMU
OCYILECTBIISIETCS € IOMOIIBIO 3JIEKTPOHHBIX MHINKATOPOB.

3. llens BTOpUYHOW OOMOTKH TOpOHMAA, B KOTOPYIO BXomAT kimou K2,
OamucTuyeckuil ranbBaHoMeTp G, mNoka3zaHUsT KOTOPOrO BBIBOJATCS Ha
3JIEKTPOHHBIN HHAMKaTOp. COpOC MOKa3aHUI raJlbBAHOMETPA OCYIIECTBIISETCS
KHOIIKOM.

S

N2 G

- K2
Copoc G — @

JA ROm G (c=0.101)

1

YnpaeneHue peocTtatom R

L]




Hopaook evinoinenus paoomuwi:

1. YcTraHOBUTE MaKCUMAIIBHOE 3HAYEHUE COMPOTHUBIICHUS PEOCTATA.

2. lMogxmrounTe MEPBUYHYIO 0OMOTKY Topousa k nernu kimodamu K1 n X. Ycranosute
3aJIaHHOE NPENOJaBaTeIeM 3HaY€HUE TOKA IEPBUYHON OOMOTKH.

3. COpockTe MmokazaHus rajabBaHoMeTpa KHONKou. [logkimrounTe BTOPUYHYIO OOMOTKY
topouga Kk nenu kmouyoM K2. PazomkHuTe M 3aMKHUTE K04 X, CHUMHTE MOKA3aHUS
rajJbBaHOMETPA MO JICKTPOHHOMY UHAUKATOPY.

4. BBIKIIOYUTH NEPBUYHYIO U BTOPUYHYIO OOMOTKH TOPOUIA.

5. Paccuurath HaIIPSKCHHOCTD MATHHUTHOI'O  IT1OJIA H, HWHAOYKIUIO B n MAarauTHYIO
IMPOHULOACMOCTb u . PGBYJII)TaTLI 3aHCCTH B Ta6JII/IHy.

Yucno BuTKOB 00MOTOK N, = , N, =

Pannyc oceBoil OKpyXKHOCTH Topouaa I =

HJIOIHEII[I) IIOIICPCYHOI'O CCUCHUA TOPpOU A S=

kR
ITocTostHHAS OAJTMCTHYECKOTO rajbBaHOMCTpa C = 7 =

Ne nn R, Om I, 4 G, cm H. Am B, Th U

6. [ToBTOpUTH OMBIT 17151 5-8 APYTUX 3HAYEHUN TOKA IEPBUYHON OOMOTKH.

7. Ha ocHOBaHUM TaOJIUIBI TOCTPOUTH OCHOBHYIO KPUBYIO HAMAarHUIMBaHUS

B = f (H) v 3aBUCUMOCTh MarHUTHOM MPOHHUIIAEMOCTH OT HANPSHKCHHOCTH BHEIIHErO
marauTHoro nonst u = f (H).

8. ITpoananu3upoBaTh NOIyYEHHBIE PE3YIbTATHI U CAENIATh BHIBOBI 10 padoTe.

AN

Cooepirrcanue omuema no 1adopamopuoil pabome

HaumenoBaHue u 11eJ1b 1aOOpaTOpHON padOTHI.
Pabouas cxema.

PacueTnbie popMybl.

Tabnuibl U3MEpEHU U BEIYUCIICHUN.
['paduueckuit maTepuar.

BrIBoIBI 0 TIpOIETaHHOM paboTe.

KOHmPOJleble 60npocsbl



1. Yro Takoe AuaMar€HeTMKH U TapamarHeTuku? B dyem pazauyme ux
MArHUTHBIX CBOWCTB?

2. Uto Takoe HamarHmdeHHOCTH? Kakas BenWuMHA MOXET CIIYXKHUTh €€
aHaJIOTOM B 3JIEKTPOCTATUKE?

OOBsACHUTE METIIO THCTepe3uca GeppoMarHeTHKA.
KakoB MexaHn3M HamMarHu4eHus (peppoMarHeTukoB?

Kakyro Temmneparypy asns ¢peppomMarneTuka Ha3bIBaloT Toukoil Kiopu?

o 0~ W

HO‘{CMy 0p6I/ITaJIBHLIﬁ MarHUTHBIM U MEXaHMYECKHE MOMEHTHI QJICKTpOHA B
aToOMC IIPOTUBOIIOJIOKHO HaHpaBJIeHI)I?

7. Uto Ha3BIBAIOT IT'MpOMAaruiuTHbIM OTHOIIICHUEM?

JIABOPATOPHASI PABOTA Ne 3
TEMA: «Onpeodenenue emkocmu KOHOCHCAMOPA MEMOOOM CPAGHEHU)

Ilenv pabomer: 1) u3ydeHUE TEOPETUUECKUX OCHOB (PUBUYECKUX SIBJICHUM,
MPOTEKAOIIUX B AIEKTPOCTATUUECKUX MOJIAX;

2) u3y4eHUE TEOPETHUUYECKHX OCHOB M3MEPEHHUS JIIEKTPOEMKOCTH
KOH/JIEHCATOpa;

3) mpoBepka (opmyn emMKocTH Oarapeil KOHAEHCATOPOB MpHU
MOCJIEA0BATEILHOM U NApaJIeIbHOM COECTMHEHUH.

Inekmpuueckan cxema 1a60pamopHoil yCMaHo8Ku

L

(G Xo o TC R = F

AAAA

VYW

E— ucTtounuk HanpsixeHus (aKKyMyJsiTop);

R— peocTat, BKIIOUEHHBIH 110 CXeMe MOTEHLIMOMETPA;

V — BonbTMeTp; C — u3MepsieMasi eMKOCTb;

X — IBYXIIOJIIOCHBIN nepekiitouaresnb; G — rajibBaHOMETP.

Bupmyanvnaa cxema nabopamopnoii ycmanoexu



Capacity _ (O] x| o
1. HCHB IIUTAHUA MOCTOBOU CXEMHEI C

E=10V aTaoL: G 9J1C = 10 B u ximrouom X. Hanpsoxenue
. C = 0.05 mkF 3apsia KoHjeHcaTtopoB Uperymupyercs
nepeMeHHbIM pesuctopoM R. Kortpois
m — 2 3a MOKa3aHUSIMHU OCYIIECTBIISETCS
U(PPOBBIMH ~ MHIUKATOPAMU  BEITMYUH
£ HATNPSHKCHUS U COTIPOTHUBIICHHUS.

R Ok T 2. Pazpsin KOH/ICHCATOPOB
0o OCYILIECTBIISIETCSI Ha TaimbBaHoMeTp G ¢
X U(POBBIM  MHAUKATOPOM  TIOKa3aHUH
s o Cbpoc G — @ nyTeM Ha)KaTUsl TPaBOH  KHOIKH

- - - «MBILIWY Ha MepeKiovarens (kiou) X.

uv R,Om G (k=0.101)

YnpaeneHwe peoctatom R

| [

3. DTaJlOHHBIN KOHACHCATOP, a TaKiKC HCU3BCCTHBIC KOHIACHCATOPBI M HX
COCIUMHCHUA BBI6I/IpaI-OTCSI IIYTCM HaKaTHUA JIEBOM KHOIIKM «MBIIIN.

Hopaook evinoinenus paoomol:

=

N3yunth cxemy uaMepurtesibHONU ycTaHOBKU. Kittou X 10/KeH OBITh Pa30OMKHYT.

2. YCTaHOBUTH C TIOMOIIBIO JBHXKKAa peoctara R 3amanHoe mperomaBaTeaeMm

HAIpSIKEHUE, MOABOIMMOE K KOHJICHCATOPY.

BxitounTs B 11€T1b 3TAJIOHHBIN KOHIAECHCATOP.

3apsaauTh KoHHaeHcatop. JIss 3TOro moCTaBUTh NEpekarodarens X B

MOJIOXKEHUE, COCAUHsIoNee OOKIaAKu  KOHJAEHCAaTopa C IENbl0, UMEIOIIEH

pa3HoOCTh noTeHuanoB U.

5. IlepexunyTth nepekitouaresib X, COSIUHUB KOHICHCATOP C IEMbI0 TaibBAHOMETpa
U OTCYUTATh MOKa3aHus raibBaHometpa G.

6. [lepekunyTh mepekmovaTenb X Ha 3apsaaky KouuaeHcatopa. OOHYIUTH
NOKa3aHWs TaJlbBaHOMETpa ¢ ToMomblo0 KkHomku “Copoc G”. U3mepenue
NOBTOPUTh HE MEHEE TpeX pa3. BBIUUCIUTh cpelHee 3HAYCHHE MOKa3aHU
rajJbBaHOMETpA.

7. TlpucoequHuTh KOHJAEHCATOpP Heu3BeCTHOM emkocTH Ci W, mocTymas Tak, Kak

yKa3aHO B MyHKTax 4, 5, 6, oTcuuTaTh MOKa3aHHs rajibBaHomeTrpa GHe MeHee

TpeX pa3 MpH TOM XK€ 3aJaHHOM HamnpspkeHuu U.YuuthiBas, 4YTO mMOKa3aHUS

ragbBaHoMeTpa G mpomopIMOHaIbHBI YIJIy MOBOPOTA OPpaMKH TalibBAaHOMETPA,

OTIPEACTUTh EeMKOCTh HCITBITYEMOT'0 KOHJIEHCATOpa 1o (popMmyJie

JX
C,=C,, -

>~ w

90
rae C,— 3IEeKTPOEMKOCTh 3TAJIOHHOTO KOHJIEHCATOPA;
Jy1 J,,, — COOTBETCTBEHHO CpEIHUE 3HAYEHUS IOKa3aHUM TallbBAHOMETpa st
HCTIBITYEMOTO ¥ 3TAJIOHHOTO KOHAEHCATOPOB (B OTHOCUTEIbHBIX €IUHUIIAX ).
10



8. IloakiounB BTOPOMl MCHBITYEMbIM KOHAEHCATOP, OMPEIEIUTh €ro €MKOCTh, Kak
yKa3zaHo B myHKTax 4, 5, 6, 7.

9. CoenquauB koHuaeHcaTopel C; um ComapamienbHO, a 3aTeM IapaljieIbHO
OTIPEICIIUTh EMKOCTh BCEH OaTapew.

10. /laHHBIC 3aHECTH B TAOJIHITY.

11.TTonb3ysich IKCHEPUMEHTATBHBIMU 3HAUCHUSIMU eMKocTed C1 u Co, paccuuTaTh
€MKOCTh OaTapeu Mpu MapauieIbHOM U TOCJIEI0BATEILHOM COCIUHEHUH T10
dbopMmysiaMm [yl MOCJHEAOBATEIBHOTO M MapajjiebHOTO  COCAUHEHHS.
CpaBHuBas pe3yJibTaThl PaCue€TOB C pe3yJbTaTaMH OMBITOB, ClAEJaTh BBIBOJ
00 UX COOTBETCTBHH.

12. BbuucnuTh CIly4ailHyl0 MOTPENIHOCTh ompeaeneHuss emkoctedt  Cqp,Com ux
MOCJIEI0BATEIBHOTO U MapaAJIEILHOTO COCIMHEHUS.

Tabnuna pe3yabTaToB U3MEPEHUN
3amannoe 3HaueHue U = ...
OranonHas eMkocTh C,,= ...

Ilokazanus EmkocTh
rajJbBaHOMETpa KOHJIEHCATOpa
J, MM C, MKkD

Ji| X | J3 Jcp OIIBIT pacyer

HaumenoBanue koHzmeHcaTopa

Otanounsii C,,

Ucnwiryemsiii Cq

Ucnbityemserit C;

[TocnenoBarenpHoe coequuenue C, u Co

[TapannensHoe coequnenue C; u Cy

Cooeporcanue omuema no 1a60pamopHoil padome

HanmMeHnoBanue u 11eb 1a00paTopHO pabOTHI.
CxeMarnyeckoe n300pakeHre 1abopaTopHO YCTaHOBKH.
Tabnuia u3mMepeHuil.

PacueTHbie popMyIIbl onpeeieHns] EMKOCTH KOHACHCATOPOB.
Tabnuma pacueTa cirydyalHON MOTPEIIHOCTH.

PacueT nmorpenrHocTy onpeaencHus: EMKOCTH.

BriBos1bI 0 TpOJIeTIaHHOM padoTe.

NoakRwDE

KOHmPOJleble eonpocaol

11
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o

Jaiite  ompeneneHus:  XapaKTEPUCTUKAM  DJIEKTPOCTaTUYECKOTO  MOJIS:
HaIPSHKEHHOCTH U MMOTEHIUANTY.

Cdhopmynupyiite 3axkon KynoHa u mpuHIUNI CyNEpIO3ULIUN.

JlaiTe onpeneneHue MEeKTPUIECKON EMKOCTH YEAUHEHHOTO IIPOBOTHHKA.
[Tosyunte  ¢Qopmyiny [uisl  ONpEeAeNeHUss  IIEKTPOEMKOCTH  IIOCKOTO
KOHJIEHCATOopa.

3a cder 4yero KOHJEHCATOPbl MOTYT HaKallUIMBaTh 3HAYWTENBHBIA 3apsij MpU
MaJioM noTeHuuane?

Cdhopmynupyiite Teopemy Octporpaackoro — ["aycca.

Kak onpenensierca paboTa MO TNEPEMEIIEHUIO AJIEKTPUYECKOTO 3apsia B
3JIEKTPOCTATUYECKOM I10JIE?

KakoBbl HalpsKEHHOCTh M OTEHLMAN TOJIs, @ TAaKXKE paclpeesieHue 3apsaaoB
BHYTPH U Ha ITIOBEPXHOCTH 3aPSHKEHHOTO POBOAHUKA?

12



IIpakTnuyeckoe 3ansaTue Ne 1
Pasoen 1. Tema 1.1. « Kunemamuxay
Henb: 3akpenuTh TEOPETUYECKU Marepuall o Teme. [lomyduTh mpakTHYecKue
HAaBBIKU T10 OINPEJEIECHNUI0 XapaKTEePUCTHK MOCTYIATEIbHOTO U BpallaTeabHO-
ro JIBUKCHHUS.

\IMMOE BpEMSsI Ha 3aHATHE — 24.

PaccmampueaeMble eonpocol

1. Mogenu B Mmexanuke. CUCTEMBI OTCUETA.

2. TloHATHS O TPAaeKTOPUU NEPEMEILECHUS, JUTMHE ITyTH U BEKTOPE MEepEMEICHHUS.

3. OmpeneneHne XxapakTEPUCTUK MOCTYNATENBHOTO JABHKEHUS (CPEAHssl CKOPOCTh U
CpelHee YCKOPEHNE, MTHOBEHHAs! CKOPOCTh U MTHOBEHHOE YCKOPEHHUE).

4. JIBuxeHHe Tena Mo JCHCTBUEM CUJIbI TSKECTH.

5. IloHsATHe 0 KPUBOJIMHEWHOM JABUKECHUU.

6. OmpeneneHrie XapakKTepUCTUK BpaIIaTeIbHOTO JBHXKEHHUS (YIJIOBas CKOPOCTb U

YTJIOBOE YCKOPEHUE).
7. CBs3b MEXIy TapaMeTpaMu MOCTYNATEILHOTO U BPAIlaTeIbHOTO JABMKEHUH.

Ipumepot pewtenusn 3a0oau

IIPHMEP 1. YpasneHnue 08usiceHuss MamepuaibHoOUu mouku 60016 ocu X umeem 6uo
X=A+Bt+Ct" 20ed =3m B=1m/c, C=-0,05m/c". Onpedenums:

@) CpeoHIo cKopocmeb <vy> 3a uHmepsan epemeru om 1 ¢ 0o 6 ¢; 6) cpedurow ny-
Mmesyro CKOpoCmb <V> 3a MOM e Nepuoo 8pemMeHu; 8) YCKopeHue MouKu Ha uie-
CMOt CeKYHOEe 0BUNCEHUL.

a) CpenHsisi CKOPOCTh <V,> 3a HHTEPBaJl BDEMEHU

JIAHO: .
x=A+Bt+CH -1, ompenensercs BbIpaXEHUEM:
4=3 X, —% _ A+Bt,+Ct; ~A-Bt, -Ct;

- M <VX> = = .
B=8wm/c L-h =1,
C =-0,05 m/c* [TozncraBuB CrOJ1a YUCIEHHBIE BBIPAXKEHUS, TIOTYUUM:
tb=1c v (3+8-6-0.05-6*)-(3+8-1-0.05-1%) _ ros
t,=6¢C X~ = 5 =- M/C.
""""""" ? 0) CpenHss myTeBas CKOPOCTb <V> OIpeAeNIThCS
gj :jX: '7' '6) - BBIPAKCHUEM:
-7 2= !
S
V> =

t2 _tl ’
rae S - nyTh, IPONUACHHBIA TOUYKOM 3a UHTEpPBal BpeMeHu {; - t;.
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IIpakTuuyeckoe 3ansaTue Ne 2
Pazoen 1. Tema 1.2. « [{lunamuray

Lenp: 3akpenutrh TEOpEeTUYECKU MaTepuasl mo Teme. [lonyduTh npakThuyeckue
HAaBBIKH 110 ONPENEICHUIO TUHAMUYECKUX XapaKTEPUCTUK MOCTyNaTeIbHO-
IO U BpallaTeJIbHOTO JABUKEHUS.

\IUMOE BpEMs Ha 3aHATUE — 24.

Paccmampueaemwe 60npocol

Nuepuunanbsabie cucteMsl oTcuera. [lonstue o macce tena. OnpeneneHue CUuibl.
OCHOBHBIE CWJIBI, IEWCTBYIOIIKE HA TEJIa B MEXAHUKE.

Omnpenenenre XapakTEPUCTUK ABUKEHUS TEN € MOMOIIbIO 3aKOHOB HbroTOHA.
OnpeznesnieHre MOMEHTOB HHEPLIUMU TEJI MPABUIILHON T€OMETPUYECKO (POPMBI.
Hcnonp3oBanne teopemsl LlTeitnepa mid onpeneneHuss MOMEHTa HHEPLUHN Te-
Ja OTHOCUTENBHO MMPOU3BOIBLHON OCH.

JlnHaMuKa BpalaTeIbHOTO JABMXKEHHUSI aOCOTIOTHO TBEPOTO Tena.

7. JluHaMmuKa KUJKOCTEN 1 ra3os.

o E

o

Ilpumeput pewtenus 3aoau

HHPUMEP 1. Teno cockanv3vieaem ¢ HAKIOHHOU NJIOCKOCMU. Y201 HAKIOHA NaoC-
Kocmu pagem 30° ee Onuna 1 m, Ko3¢hhuyuenm mpenus meia o ni0CKOCMb paset
0,4. Hauanvnas ckopocme paeuna nymo. Haiimu eépems cnycka mena ¢ HaKIOHHOU
NAOCKOCHU.

JAHO:
a = 30°
I=1m

k=0,4

t-7?

2
Bpewmst t onpenenyim u3 hopMyIbl MyTH MPU PABHOYCKOPEHHOM JBHXKEeHUU | = %

OTCHOJa HaXO UM

14



IIpakTuyeckoe 3ansitue Ne 3
Pa3zoen 1. Tema: 1.3. « 3axonsl coxpanerus 6 mexaHuke

[lenb: 3akpenuTh TEOPETUUECKUM MaTepuai 1o Teme. [loayduTh mpakTudecKue
HABBIKU 110 OIPEICICHUIO JUHAMUYECKUX XAPaKTEPUCTHUK MOCTYNATEIbHO-
IO U BpAIATEIbHOTO JIBM)KECHUSI Ha OCHOBE 3aKOHOB COXPAHEHUS UMITYJIb-
Cca 1 MOMEHTA UMITYJIbCA.

\IMMOE BpEeMs Ha 3aHSATHE — 24.

PaccmampueaeMble 60npocCobl

=

[Tonsitue 06 nMITybCe Tena (CUCTEMBI TelT). 3aKOH COXPAaHEHUS UMITYJIhCA.

2. OmpenencHue XapaKTEPUCTUK JBIKCHUS TEJ C TIOMOIILIO0 3aKOHA COXpaHe-
HUS UMITYJIbCA.

3. OmpeneneHrue MOMEHTa UMITYJIbCA 3aMKHYTON CHCTEMBI Tell. 3aKOH COXpa-
HEHUSI MOMEHTA UMITYJIbCA.

4. Wcnonb30BaHKE 3aKOHA COXPAHEHHS MOMEHTA UMITYJIbCa JJIsl OMpeeeHuUs
XapaKTEPUCTUK BPALIATEIIbHOTO JIBUKEHHUS.

5. OnpeneneHue KUHETUYECKOM PHEPTUU TEJ, COBEPIIAIOIINX MOCTYNaTEIbHOE
Y BpalllaTEeJIbHOE JIBHKCHUSI.

6. [loHATHEe O MOTEHIMAIBHOW IHEPTUM MEXAHMUYECKOW cuctembl. [loTeHIu-

aJIbHAsl SHEPTHS B TI0JIE CUJIBI TSHKECTH.

[TonHas MexaHUYeCKasi SHEPTUsi CUCTEMBI U 3aKOH €€ COXPAaHEHHS.

8. OmpenencHre XapaKTEPUCTHK JBMKCHHS TEJ ¢ TIOMOIILIO0 3aKOHA COXpaHe-

HUSI MEXaHUYECKOU SHEPIUHU.

~

Ilpumepul pewenus 3adau

IIPUMEP 1. Ha sicene3n000pOoA#CHOU NIAMPOpMe HeCmKO YCMAHOBIEHO opyoue.
Macca nnamgpopmoir ¢ opyouem M = 15 1. Opyoue cmpensiem 8éepx noo yeiom 60°
K 2opuzonmy 6 Hanpaeienuu nymu. C Kakot CKopocmsblo noKamumcs niamgopma
screocmaue omoayu, eciu macca cuapaoa m = 20 ke, a e2o cmapmosas CKOpoCmby

600 m/c?

JAHO:
M=151=15-10° kr
m =20 kr

v =600 m/c

o = 60°

<
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IIpakTnueckoe 3ansTue Ne 4

Pazoen 2. « Cmamucmuueckasn gpusuxa u mepmoounamuxay. Tema: 2.1. « Ocrosol
MOAEKYAAPHOU PUIUKU»

: 3aKpENUTh TEOPETUUECKNNA MaTepuai o teMe. 11oimyunTs npakTnyecKkue HaBbIKA
IO OMNpPEIEIEHUI0 MapamMeTPOB COCTOSHMUS Ta3a C HMCHOJIB30BAHUEM 3aKOHOB
uicealbHOro rasa u ypasHeHus Kianelipona-MengeneeBa. lcnosb3oBanue
OCHOBHOI'O YPaBHEHHUS MOJIEKYISIPHO — KHHETHYECKONM TEOPUHM HJACAIbHBIX
ra3oB, pacnpeaeneHuii Makcsemia, boapliMana sl ONpeneneHus napaMeTpoB
COCTOSIHUSA ra3a U IBUKEHUS €T0 MOJIEKYII.

OIMMOE€ BpeMs Ha 3aHATHE — 24.

PaccmampueaeMbte 60npocol

MonekynspHOe CTPOCHHUE BEIIECTBA.

[TapameTpsl, XapakTepu3yroLMe COCTOSHNAE rasa.

[TousiTne naeanbHOro raza. OCHOBHBIE 3aKOHBI HICAIBHOTO Ta3a.
Ypasuenue Knaneripona-MeHnieneesa.

OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO — KUHETHYECKON TEOPUU UACATbHBIX
ra3os.

Pacnipenenenne MosiekyI1 HIEAIBHOTO Ta3a [0 CKOPOCTSAM U SHEPT UM
TEIJIOBOTO JIBUYKEHUS.

Pacnipenenenue bosbimana.

Cpenusis jyrHa cBOOOHOTO Mpodera MOJIeKYJI.

9. Ucnonp3oBaHME 3aKOHOB MJICATLHOTO Ta3a M OCHOBHOTO YpaBHEHHUS
MOJIEKYJISIPHO — KMHETUYECKOW TEOPUH UACAJBHBIX Ta30B, PACIpPEICIICHUN
Makcgemia, bonblimMana Jj1si onpeesieHusl mapaMeTpoOB COCTOSIHUS Ta3a U
JIBH>KEHUS €r0 MOJIEKYJL.

AR A

o

0~

Ilpumepol pewenus 3a0au

ITPUMEP 1. Ckonvko amomos co0epuHcumcsi 8 00HOM cpamme YeaeKucio2o 2asa?

JTAHO: Tak xak monekyna CO, cOCTOUT U3 TPEX aTo-
CO, MOB, TO YMCJIO @TOMOB N CBS3aHO C YUCJIOM
m=1r=1.10%kr Mosiekya N cremyromum oOpazom:

Na = 6,02-10%° moms™ n = 3N. (1)
----------------------------- Yuciio MOJIEKyYJT ONpeIeseTcs: KaK

n-? N = Vi\lA, (2)

rjae v - uucio moiier, Np - uucio ABoraapo.
Yucno Mosel, coJiepKaliuxcsi B Macce BelIecTBa M, onpeaeisieTcs Kak
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IIpakTnyeckoe 3ansaTue Ne 5

Pazoen 2. «Cmamucmuueckas gusuxa u mepmoounamuxay. Tema: 2.2. « Pusuue-
CKUe OCHOBbI MEePMOOUHAMUKU»

: 3AKpENNUTh TEOPETUUECKUN MaTepran o teMe. 11oyunTs npakTnyeckue HaBbIKU
IO OINPEAETIECHUIO BHYTPEHHEN SHEPTUHU, TEIJIOEMKOCTH I'a30B U SHEPreTUYECKUX
XapaKTEPUCTUK H30IpoLeccoB. 110ydnTh NMpakTUYECKUE HABBIKU 110 OIpEreIe-
HUIO XapaKTEPUCTUK TETJIOBBIX MAILIHH.

)IUMOE BPEMS HA 3aHATHUE — 24.

Paccmampueaejnble eonpocaol

1. TlonsiTHe O yncie cTeneHei CBOOOAbl MOJIEKYI. 3aKOH PAaBHOMEPHOTI'O pac-
MpeeIeHUs SHEPTUU.

[ToHsTHE TEMIOEMKOCTU MIICAIBHOTO Ta3a. YJeibHas TEIUIOEMKOCTh MpHU
MTOCTOSTHHOM 00hEME W MIOCTOSTHHOM JIaBJICHHH.

Ornpenenenre BHYTPEHHEN YHEPTrUu rasa.

Pacuert TemioeMKOCTH CMECH ra3oB.

PaboTa raza npu u3sMeHeHUH ero o0beMa.

ITepBoe Hauano TepmoarHaMuKu. [IpuMeHeHre nepBoro Havajia TepMOIU-
HaMHKH K U30IPOIECCAM.

[Tonsitue kpyrosoro mpoiiecca. OOpaTuMbie 1 HEOOPATUMBIE TIPOIECCHI.

8. Iuxn KapHo u ero K.m.J. g uaeanbHOro rasa.

N

ook w

~

Ilpumepol pewrenus 3a0au

. 3
IIPUMEP 1. J[syxamommusiii 2a3 3anumaem oovem 10 cm™ npu oasnenuu 40 mm
pm.cm. u memnepamype 20°C. Kaxoil suympenneti sHepaueti ooiaoaem 3mom 2as,
ecaiu nonazams e20 uoeanibHbim?

JAHO: BHyTpeHHsIs1 SHEPTUA UACATIBHOIO Ta3a
V=10cm>=1.10" m® paBHa CyMM€ KMHETUYECKUX dHEPTUi
p =40 mmM pr.cT. = 5333 I1a BCEX €r0 MOJIEKYJ, TO €CTh:
------------------------------------- U=Ng, (1)
u-? rae N - gucio Mosekyn rasa, & - cpei-
HsIsI TIOJTHASI KUHETHYECKAsi DHEPT U OJTHOU

MOJIEKYJIBI.

a= "L @

rae K - mocrosanas boneiiMana, | - 4ncito crenenei ¢cBo0oanl, 7' - aOCOMIOTHAS
temmeparypa. s AByXaTOMHBIX MOJIEKYIT 1=5.
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IIpakTnyeckoe 3ansitue Ne 6
Paszoen 3. «Onekmpuuecmeo u macnemuszmy. Tema:3.2. «llocmosannwiii
INeKMPUUEeCKUll MmoK»

: 3aKpenuUTh TEOPETUUECKU MaTtepuan 1o teme. [loyunTs nmpakTU4eCKue HaBbIKU
10 ONPEAETICHUIO MAPAMETPOB JICKTPUUECKOM LIEMHU IMTOCTOSHHOTO TOKA.
\INMOE BpEMs Ha 3aHSATHE — 24.

Paccmampueaem ble 6onpocol

[TonsiTne anexTpuueckoro Toka. Cuia U MIOTHOCTh TOKA.

CTopoHHHE CUJIBL. DIIEKTPOABUKYILAS CUJIA U HAIIPSLDKEHHUE.

3akoH Oma. ConpoTHBIIEHHE TPOBOIHUKOB.

Pabora u mourHocTh ToKa. 3akoH Jlxoyns-JIenna.

3aBUCUMOCTD COMPOTUBIIEHUS TPOBOJIHUKOB OT TEMIIEPATYPHI.
OnpezneneHnio MapaMeTpPOB 3JIEKTPUYECKOW LIENMH MOCTOSHHOIO TOKa. C
UCIIO0JIb30BaHKuEM 3akoHOB OMa u npasui Kupxroda.

ok wdE

Ilpumepot pewtenus 3a0au

MHNPUMEP 1. 3awynmuposannuiti amnepmemp uzmepsem moxku cuniou 0o 10
A. Kakyio Haubonvuyro cuny moka cmodicem uzmepums 3mom amnepmemp oe3
wynma, ecau conpomuenerue amnepmempa 0,02 Om, a conpomueénerue uyHma
0,005 Om.

JlaHo: Iy, Ruw

I=10 A | =

R, =0,02 Om

R,, = 0,005 Om I I
-7 la

CornacHo mpaBuiIaM IS MapaieIbHOTO COeIMHEeHUs (W U3 Oosiee 00X
npaBwi Kupxroda):

l=1,+ 1, 1)
IWRW = IARA- (2)
N3 (2) nonyuum:
—_ IARA
=5 (3)
[ToncraBus (3) B (1), nprxoauM K BBIPAXKEHUIO
I ARA
| = R Ia 4)
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IIpakTnueckoe 3ansiTue Ne 7
Pa3zoen 3. «Onexmpuuecmeo u macnemuzmy. Tema:3.3. «DnekmpomacHemuzmy»

Lenp: 3akpenutb TeOpeTUYeCKUd MaTepuan rno teme. llonyunth mpakTuyeckue
HABBIKH IO OMPEJEICHUIO XapaKTePUCTUK MAarHUTHOTO TOJIS C MOMOIIbIO 3aKOHA
buo-Cagapa-Jlammaca. IlomyduTe NpPAaKTHYECKHE HABBIKM 110 ONPEACIICHUIO
B3aMMOJICHCTBUSI MarHUTHOT'O TOJISI C IPOBOJAHUKOB C TOKOM U 3JIEKTPUUYECKUM
3apspoM. [lomyunTh npakTHueckMe HaBblkM 1o onpexpenenutro  DJIC
AIEKTPOMATHUTHON MHAYKIIMH, & TAKXKE ONPEIEICHUI0 NHAYKTUBHOCTH KOHTYpa

n DJ1C caMOMHAYKIIMY ¥ B3aUMOUHYKIIUH.
OTBOIMMOE BpeMs Ha 3aHSATHUE — 2.

w

Paccmampueaemwe 60npocol

MarHutHO€ MoJie ¥ €ro OCHOBHbBIC XapaKTEePUCTUKU (MArHUTHASI MHIYKIIUS U
HaIpsHKeHHOCTh). 3akoH buo-Casapa-Jlamnaca.

MarsuTHOE 1MoJie TPAMOro Toka. MarHuTHOE T10JI€ B LIEHTPE KPyTrOBOrO
ITPOBOJIHUKA C TOKOM.

3akoH Ammnepa. BzaumopeiicTBue napauiebHbIX TOKOB.

MarnuTtHoOe€ 1ose ABWKyIierocs 3apsana. JIeicTBue MarHuTHOIO IOJIs Ha
nBroKyIuiics 3apsan. Cuna Jlopenua.

3aKOH MOJHOTO TOKA JJIi MArHUTHOTO MOJis1. MarHUTHOE TMOJIE€ COJICHOUAA U
TOPOUJA.

PaboTa no nepemenieHnIo NpoBOIHUKA C TOKOM B MAarHUTHOM TIOJIE.
SIBiieHME AIIEKTPOMArHUTHOM MHAYKIMK. 3aKoH Dapanes u ero BbIBOI U3
3aKOHa coxpaHenus sHeprun. [Ipasuiio Jlenna.

[TonsiTne 06 MHIYKTUBHOCTH KOHTYpA. SIBJICHIUE CAMOMHIYKIIHH.

SBnenne B3anMHON HHAYKIMH. TpaHchopmartop.

Ipumepwl pewienua 3a0au

ITPUMEP 1. KeaopamHas npo8oNOYHAS PAMKA PACNOJIONHCEHA 8 OOHOU

NIOCKOCMU C OJUHHbIM NPAMbIM  NPOBOOOM MAK, YmMO 08e ee CHOpPOHbl
napannenvusl nposody. llo pamxe u nposoody mexkym OOUHAKOBblE NOCMOHHbIE
moku cunoti 1 kA. Onpedenums cuny, 0elucmayowyio Ha pamKy, eciu OIUNCAUUAs
K Np0800Yy CMOPOHA PAMKU HAXOOUMCSl OM He20 HA PACCMOAHUU, PABHOM CHOPOHE

DAMKU.
JaHno:
I=1xA=110°A )
d=a 2 I
Fs o |5 —F
F-? 4

<—a—><—d—-
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IIpakTnuyeckoe 3ansaTue Ne 8

Pazoen 4. «Konebanus u sonnviy. Tema:4.2. « Boninosgvle npoyeccol»

: 3aKpENUTh TEOPETUUECKUM MaTepuai 1o teme. [1o1ydnTh NpakTuYecKue HaBbIKU
110 ONPEAEIIEHNUIO XapaKTePUCTUK TaPMOHHUYECKUX KOJIeOaHU M.
OTBOIMMOE BpeMs Ha 3aHSATHUE — 2.

ocoakrwbnpE

=

Paccmampueaemwe 60onpocol

MexaHnnyeckrue TapMOHHYECKHE KOIeOaHUsI M MX XapaKTEPUCTUKH.
[TonsTHSI MaTEMaTHYECKOTO U (PU3HMUECKOTO MASITHUKOB.

DHeprus MEXaHMYECKUX TapMOHUYECKUX KOJICOAHUH.

Omnpenenenne XapakTEPUCTUK FTAPMOHUYECKUX KOJIECOAHUIA.
Huddepenunanbupie ypaBHeHHUs CBOOOAHBIX M BRIHYXAEHHBIX KOJIEOAHMI.
[IponosibHBIE U MTONIEpEYHBIE BOIHBL. BOJIHOBOE ypaBHEHHE.

Tunoewie 3a0auu

AMIUTATY1a TApMOHHYECKUX KojieOaHuid paBHa 50 MM, HadanbHas (asza 7/4.
Hanucats ypaBHeHue »Tux koneOanuil. HaiiTu cmemienue komebimromeics
TOYKHA OT MOJoKeHus1 paBHoBecus npu t = 0 w npu t = 1,5 c. Haueptuth
rpauK 3TOro ABMKEHHUS.

Uepe3 CKOJIBKO BpPEMEHM OT Hadajla JBWXKEHUA TOYKA, COBEPIIAOIIAS
rapMOHUYECKHE KOJIeOaHUsl, CMECTHTCS OT IIOJIO)KEHHUS pPaBHOBECHS Ha
nosoBuHy amrumntyabl? Ilepuox konebanmii paBeH 24 c, HadanbHas (asza
paBHa HYJIIO.

MarepuanpHasi TOUKa Maccoi 5 T COBEpIIAeT rapMOHHYECKUE KOJIeOaHus ¢
yactorod 0,5 I'm m ammutygoit 3 cM. OnpenenuTs: 1) CKOPOCTh TOYKHU B
MOMEHT BPEMEHH, KOTJla CMEIlleHHe paBHO 1,5 cM; 2) MakCUMaJIbHYIO CUITY,
JEUCTBYIOLIYIO HA TOUKY; 3) MOJHYIO SHEPTHUIO KOJIEOIIOMIEHCS TOUKH.
Onpenenuts Nepuoa 3aTyXaroUMX KoJeOaHHUH, ecliu Mmeproj, cOOCTBEHHBIX
KOJIeOaHMI cUCTeMBbl paBeH 1¢ U JorapuPMUUYECKuid JEKPEMEHT KoJieOaHui
0,628.

OT ucTOYHMKA KOJIEOAaHUM PACTIPOCTPAHSIETCS] BOJHA BJOJIb MPSAMOM JIMHUU.
Ammuntyna kosiebanuii paBHa 10cMm. Kak BenMko cmelieHHe TOYKH,
yAQJIEHHON OT UCTOYHUKA HA ¥4 YIMHBI BOJHBI B MOMEHT BPEMEHH, KOI/a OT
HayaJyia kojiebaHuit mponuio Bpems pasHoe 0,9 mepuoay KojaeOaHUi.

Konmponwvusie éonpocot
3anummrTe ypaBHEHUE U TAUTE ONpeIesIeHne TApMOHUYECKUX KOJICOAHMMA.
JlaiiTe ompesneneHne amMrumMTyAbl, (as3bl, MEPUO/a, YaCTOTHI, MUKINIECKOM

4acTOThI KOJICOAHMIA.
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Kpurepun oneHuBaHus TeKylled aTTeCTAMA

Kputepun oneHnBaHus CeMUHAPCKOI0 3aHSTHS.

Kputepun onenku "5":

- oOydJaroImuiics TMOKAa3bIBaeT IIyOOKOE W TOJHOE 3HAHWE W MOHUMaHHWE BCEro 00bEMa
POrpPaMMHOT0 MaTepuaa, MOJIHOE TOHUMaHue CYITHOCTH PacCCMAaTPUBAEMBIX MOHITHIA, SBICHUN U
3aKOHOMEPHOCTEM, TEOPHI1, B3AUMOCBSI3EH;

- YMEeT COCTaBUTh MOJHBIA W MPaBWIbHBIA OTBET HA OCHOBE H3YyYEHHOTO MaTepuala,
BBIJICJIATH TJIABHBIE MOJIOKEHHS, CAMOCTOSITENIBHO MOTBEPKAATh OTBET KOHKPETHBIMU ITPUMEPAMH,
bakramu;

- CaMOCTOSITEIFHO ¥ apTYMEHTUPOBAHO JIeNaTh aHAIHU3, 0000IIECHHUS, BEIBOIBI,

- yCTaHaBJIMBaThb MEXIpPEIMETHbIE (HA OCHOBE paHee MPHOOPETEHHBIX 3HAHHUM) H
BHYTPHUIIPEIMETHbBIC CBS3H;

- TBOPYECKU MIPUMEHSTH [TOJIy4€HHbIE 3HAHHSI B HE3HAKOMOM CUTYaIUH;

- TIOCTIEIOBATENbHO, YETKO, CBSA3HO, OOOCHOBAaHHO W 0O€30MMOO0YHO H3jIaraTh Yy4eOHBIH
MaTepua;

- JaBaThb OTBET B JIOTUYECKOW IIOCJIEJIOBATEIBHOCTH C HCIOIb30BAHUEM MPUHSITON
TEPMHUHOJIOTUH;

- IeJIaTh COOCTBEHHBIE BHIBOJIBI,

- (opMynMpoBaTh TOYHOE OMpECNIEHHE M HCTOJIKOBAHUE OCHOBHBIX MOHSTHIA, 3aKOHOB,
TEOPUL;

- U3JaraTh Marepuall JUTEPaTypHBIM S3BIKOM, MPABHIBHO U OOCTOSITENBHO OTBEYATh Ha
JIOTIOJTHUTEILHBIE BOTIPOCHI MTPEIOIaBaTEIS.

- CaMOCTOATEJIbHO M PAIMOHAIBLHO HKCIONb30BaTh HATJISIAHBIE TOCOOMS, CIPaBOYHBIC
MaTepHuabl, yueOHUK, TOTIOJHUTEIBHYIO JTUTEPATYPY, IEPBOUCTOUHUKH;

- TIPUMEHSATH CUCTEMY YCJIOBHBIX 00O3HAu€HUU MPHU BEACHHUU 3aIHCEH, COMPOBOXKIAIOUINX
OTBET;

- MCTIOJIb30BaHKE AJIs JOKa3aTelbCTBA BHIBOJOB U3 HAOIIOCHHI U OIBITOB;

- CaMOCTOSITEJIbHO, YBEPEHHO U 0€301MIMO0YHO MPUMEHSIET MOTYyUYEHHbIE 3HAHUS B PEIICHUN
npo0JieM Ha TBOPUYECKOM yYPOBHE;

- JIONMyCKaeT He 0ojiee OJHOr0 HEN0YETa, KOTOPBIA JIETKO HMCHPABISIET MO TPEOOBAHHIO
MPEno1aBaTels.

Kputepunu ouenku "4":

- 00y4JaroImuiics JeMOHCTPHUPYET 3HAHUS BCETO U3YYEHHOTO TPOrPaMMHOT0 MaTepHaa;

- Ta€T MOJIHBIM U IPABWJIBHBIA OTBET HA OCHOBE U3YYEHHOU TEOPHH;

- JOMYyCKaeT HE3HAYUTENbHbIE OMMUOKA M HEAOYETHI MPU BOCIHPOU3BENCHUU H3yYEHHOTO
MaTepuana;

- Ia€T HEIOJIHbIE ONPEICTICHUS TOHATUH;

- HeOOJbIINE HETOYHOCTH TPHU HCIOIB30BAHUM HAYYHBIX TEPMHUHOB WM B BBIBOJAX W
00001IeHNAX U3 HAOIIOACHUN U OIBITOB;

- Marepuaj H3JaraetT B OIpPEACIICHHOW JIOTUYECKON TOCIEI0BATEILHOCTH, IMPU ITOM
JOTyCKaeT OJHYy HerpyOyro omuOKy uinu He Ooyiee ABYX HEAOYETOB U MOXKET WX HCHPABUTH
CaMOCTOSITEIIbHO TIPH TPeOOBAHWH WIJIU TIPU HEOOJIBIIION TTOMOIIN TTPETI01aBaTeIs;

- B OCHOBHOM YCBOWJI YU€OHBIN MaTepual, MoATBEPkKAA€T OTBET KOHKPETHBIMU MTPUMEPaMU;

- MPAaBWJIBHO OTBEYAET HA JIOTIOJHUTEIBHBIE BOMPOCHI MPEMO aBaTENsI.

- YMEET CaMOCTOSITEJIbHO BBIACIISTH IJIaBHBIE MOJI0KEHHUS B U3YUYEHHOM MaTepuale;

- Ha OCHOBaHWM (AaKTOB W TPUMEPOB 0O0OOIIAECT, JeiaeT BBIBOJbI, YCTaHABIWUBACT
BHYTPHUIIPEIMETHbBIE CBA3H;

- MPUMEHSIET MOJyYCHHBIE 3HaHUSI Ha MPAKTHKE B BUJION3MEHEHHOW CUTYaIlNH,

- coOmroaeT OCHOBHBIE TMpaBWIa KYyJbTYpbhl YCTHOM pEUYd | COMPOBOXKIAIOMICH
MMCbMEHHYI0, HCTIOJB3YET HayYHbIE TEPMUHBI,
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- He 00JaJaeT TOCTaTOYHBIM HABBIKOM PaOOTHI CO CIPABOYHOU JIUTEPATYpPOH, YUCOHUKOM,
NEPBOMCTOUYHUKAMH (IIPAaBUIBHO OPUEHTHPYETCS, HO paboTaeT MEIUIEHHO), JIOMyCKaeT Herpyoble
HapyUIeHUs MTPpaBuil 0OPMIICHHS MUCbMEHHBIX pPaboT.

Kpurepun ouenku "3":

- YCBOWJI OCHOBHOE€ COJIep)KaHHME Y4eOHOro MaTepuana, UMeeT MpoOenbl B YCBOCHHH
MarepHaia, He MPEMsTCTBYIOIIUE TATbHEHIIEMY YCBOSHHIO IPOIrPAaMMHOI0 MaTepUaa;

- MaTepuai u3jaraeT HeCUCTEMaTU3UPOBAHHO, (PparMEeHTapHO, HE BCETa MOCIIEI0BATEIBHO;

- TIOKa3bIBACT HEIOCTATOYHYIO C(OPMHPOBAHHOCTH OTJAEIBHBIX 3HAHUH M yMEHU;
BBIBOJIbI 1 000OIIICHHS apryMEHTUPYET ¢1a00, AOMyCKAaeT B HUX OIIMOKH.

- JONYyCKaeT OIMOKM M HETOYHOCTH B HCIHOJIB30BAHWM HAYYHOW TEPMHHOJIOTHH,
orpezieNieHus: HOHATUN AaeT HEOCTATOYHO YETKHUE,

- HE HCIIOJIb30BAJl B KAayeCTBE JIOKA3aTENbCTBA BBIBOABI M 0000LICHUS M3 HAOIIOJCHUH,
(bakTOB, OIBITOB WM JOIYCTHJI OIIMOKU IIPU UX U3JI0KEHUU;

- HCIBITHIBAET 3aTPYAHEHUS B NMPHUMEHEHHM 3HAHWUN, HEOOXOIUMBIX IJIsl peIICHUs 3ajad
pa3IMYHBIX TUIIOB, MPU OOBSICHEHUH KOHKPETHBIX SIBJICHHIM Ha OCHOBE TEOPUN M 3aKOHOB, WIH B
MOJTBEPKICHNH KOHKPETHBIX MPUMEPOB MPAKTUYECKOTO IIPUMEHEHUS TEOPHUH;

- OTBEYAET HEMOJIHO Ha BOMPOCHI MpernoaBarens (ymyckas OCHOBHOE), UM BOCIPOU3BOAUT
CoJepKaHNWEe TEKCTa y4eOHMKAa, HO HEJIOCTAaTOYHO MOHMMAET OTACIbHBIC MOJOXKECHUS, WMEIOIINe
Ba)XHOE 3HAYCHHE B 3TOM TEKCTE;

- o0Hapy)XMBaeT  HEJOCTATOYHOE IIOHMMAaHHWE  OTACIBHBIX  IOJIOKEHUH  TIpu
BOCIIPOM3BEJICHUN TEKCcTa y4yeOHMKa (3amuceid, MEepBOMCTOYHHMKOB) WM OTBEYAeT HEMOJHO Ha
BOTIPOCHI MTPETIOIaBaTelsl, IOIyCKasi OJHY-/IBE TpyObIe OIIHOKH.

Kpurepuu onenku "2":

- HE YCBOWJI U HE PACKPbLI OCHOBHOE COZIEpKaHUE MaTepHaa;

- He JIeJIaeT BHIBOJIOB U 000OIICHUIA.

- HE 3HACT ¥ HE NMOHMMAET 3HAYUTENIbHYIO WM OCHOBHYIO 4acTh MIPOrPaMMHOTO MaTepHuasa
B IIpe/ieiaX MOCTABIEHHBIX BOMPOCOB MM UMEET clabo c(hOopMUpPOBAHHBIEC M HEMOJHBIC 3HAHUS U
HE yMEeeT MPHUMEHSTh UX K PEIICHHIO KOHKPETHBIX BOIIPOCOB M 3a1ad 1o 00pasily, WK MPU OTBETE
(Ha oIMH BOIPOC) JOMycKaeT OoJiee AByX IpyObIX OIIMOOK, KOTOpbIE HE MOXKET HUCIPABUTH Jaxe
IIPY TIOMOTITH TTPETIOaBaTES.

OueHka caMoCTOATeIbHBIX padoT.

Kputepun ouenku "5":

- BBINOJIHWI paboTy 0e3 oIOOoK 1 HEe10UETOB;

- IOTIYCTHJI He OoJiee OIHOTO HeJl0ueTa.

Kpurepun ouenku "4":

- OOydYaromuiicss BBIMIOJHWI PabOTy TOJHOCTHIO, HO JOMYCTWJ B HEM He Oojee OJHOU
Herpy0Oo# olMOKH M OIHOTO HeAoYeTa, UM He OoJiee IBYX HEJOUETOB.

Kpurepun ouenku "3":

- ecnu 00ydarolMiicss TPaBUIBHO BBITOJHWI HE MEHEEe MOJOBHUHBI pabOThl MM JOMYCTHII:
He 0oJsiee IByX rpyObIX OIIMOOK WM HEe Oosiee oAHOM IpyOoi U 0JTHOM HErpyOOi OMNOKU U OTHOTO
He/loueTa, Wik He Oojee NBYX-TpeX HErpyObIX OIIMOOK, WM OJHOM HerpyOoil OmMOKM M Tpex
HEJIOYETOB, MIIU TIPH OTCYTCTBHH ONMIMOOK, HO MPH HATWMYHH YETHIPEX-TISITH HEJTOYETOB.

Kpurepun ouenku "2":

- IOITYCTHJI YUCIIO OMIMOOK M HEJOYETOB MPEBOCXOASIIEE HOPMY, ITPH KOTOPOH MOXKET OBITh
BBICTaBIIEHA OlleHKa "3" WK eClii MPaBUIILHO BBIMOIHUI MEHEEe TTOJIOBUHBI Pa0OTHI

OueHka BBINOJTHEHHUS MPAKTHYECKUX PadoT.

Kpurepun ouenku "5":

- IPaBUWJIBHO OTIPEAEIIUII LIENb pabOTHI;

- BBITMIOJIHUI paboTy B OJIHOM 00beMe C COOIIOCHHEM HEOOXOIMMOM MOCIIEI0BAaTEIbHOCTH
NIPOBE/ICHUS OMBITOB U NU3MEPEHHUIA;

- HAyYHO TPaMOTHO, JIOTHYHO ONHKcal HabII0AeHUS U c(hOPMYITUPOBAI BBIBOJIBI.
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- B MPEJICTaBICHHOM OTYETe MPaBWJIBHO M aKKypaTHO BBIMOJIHUJ BCE 3alMCH, TaOJIUIIBI,
BBIYUCIICHUS U C/IEJaJl BBIBOJIBI,

- IPOSIBIISIET OPraHU3alMOHHO-TPYAOBbIE YMEHUS (IOEPKUBAET YUCTOTY pabodero mMecTa
U TIOPSJIOK Ha CTOJIE, SKOHOMHO HCIOJIb3YET PACXOIHBIC MAaTEPHAIIBI).

- paboTy OCYILIECTBIISIET MO IUIAHY C YYETOM TEXHUKHU O€30MacCHOCTH U IMpaBUJl pabOTHI C
MaTepuaIaMu U 000pyJOBaHHUEM.

Kpurepun omenku "4" cOOTBETCTBYIOT TpeOOBaHHMSIM K OIEHKE "5", HO HMEET MECTO
HapyIICHUS:

- paboTy MPOBOJWI B YCIIOBUSIX, HE 00ECHEUYUBAIOIIMX JOCTATOYHON TOYHOCTU I OBLIO
JIOTIYIIICHO JIBa-TPHU HEMO0YETa, HIIM He OoJiee OJHON HEerpyOoOl OIMMMOKU U OJTHOTO HEJoYeTa, WIH B
OMKMCAHUU HAOJIO/IEHUI U3 OIBITA JOMYCTHII HETOYHOCTH, BBIBOJBI C/IE€TIANl HEMOJHBIE.

Kpurepuu ouenku "3":

- IPaBUJIBHO OTIPEAEIIUII LIElb paObOTHI;

- paboTy BBHINOIHSET MPABUIBHO HE MEHEE YeM HAIOJIOBHHY, OJHAKO 00bEM BBHITIOJHEHHOM
YacTH TAKOB, YTO MO3BOJISIET MOJTYYHUTh IPABUIIbHBIC PE3YJIbTAThI U BHIBOJIBI 10 OCHOBHBIM,
NPUHIUIHAIBHO BOKHBIM 33/1a4aM paOoThI;

- paboTa mMpoBOAWIACH B HEPALMOHAIBHBIX YCIOBHUSX, UYTO IPUBEIO K IMOJYYCHHUIO
pPE3yNIBTATOB C OOJBIICH MOTPEIIHOCTHIO WIIH B OTYETE OBLIU JOIMYIIECHBI B OOIICH CIOKHOCTH HE
Oonee AByX OMMMOOK (B 3alUCAX EAMHUL, HW3MEPEHUSIX, B BBIUUCICHUAX, TabmUIax) He
NPUHIUIHAIBHOTO JUTsl JAHHOH paboThI XapakTepa, HO TMOBJHSBIINX HAa PE3yJIbTAT BHITIOIHEHUS,

- JIONyCKaeT rpyOyro omubKy B xo1e paboTsl (B 00bsICHEHUHU, B 0hopMIIeHHH PabOTHI, B
COONIIOJICHNH TPaBWJI TEXHUKM O€30MacHOCTH TMpH padoTe ¢ 000pymoOBaHHEM), KOTOpas
MCIPABIIETCS IO TPeOOBAHUIO MIPEMOAaBaTEIs.

Kpurepuu ouenku "2":

- HE OTpEAEIUI CaMOCTOSATEIBHO IENIb OMbITA;

- BBITTOJIHWJI paboTy HE MOTHOCTHIO;

- BBIYMCIICHUS, TPOU3BOJAMINCH HENPaBWIBHO WJIM B Xoie paboTel U B OTYETE
0OHapyXUJIUCh B COBOKYITHOCTH BCE€ HEJOCTATKH, OTMEUYEHHbIE B TPEOOBAaHUAX K OlleHKe "3";

- IonycKaeT /iBe (1 6osee) rpyoOble OMUOKU B 00BACHEHUH, B 0(OpMIIEHUH padoThI, B
COOTIOICHUH MTPaBUJI TEXHUKH 0€30IIaCHOCTH MpuU paboTe ¢ 000py10BaHUEM, KOTOPHIE HE MOXKET
UCTIPaBUTh JaKe MO TPEOOBAHMIO MPETIO1aBaTEs.

OueHka TeCTOBBIX 3aaHUM.

«OTIIMYHO» 5 O0TBETOB

«Xopomo» 4 oTBETOB
«YOOBJICTBOPHUTCIBHO» 3 OTBETOB
«HCYAOBJICTBOPHUTCIBLHO» 2 ¥ HUXKE OTBETOB
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