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@oHJ oLeHOUHBIX cpeAcTB o auctuiinie bJI.07 duszuka mporpamMmbl MOJATOTOBKH
cnenuanuctoB cpeanero 3BeHa (IIIICC3) mo cnernumanbrocTr 44.02.01 JlomikoabHOE
oOpa3zoBaHue pa3paboTaH Ha OCHOBE paboyeii mporpaMMbl y4eOHOM TUCIUILUTHHBI.



1. Ooume moJI0KeHus

®onpa oneHounblx cpeactB (POC) mpegHa3HadyeH ISl KOHTPOJISI M OICHKH

O6p8,30BaT€JII)HI>IX I[OCTI/I)KCHI/Iﬁ O6y‘IaIOHII/IXCH, OCBOMBHIHX IIPOIpaMMy AUCHHUILIIMHBI

b/1.07 ®usuka.

®OC BKIIOYAET OLIEHOYHBIE MAaTepUabl ISl IPOBEACHUS TEKYIIETO KOHTPOJIS U

IIPOMEXKYTOUYHON aTTECTALNH.

®OC pa3paboTaH Ha OCHOBaHUH:

— OpOorpamMMbl MOJATOTOBKH CIEHHAIMCTOB CPEOHEr0 3BE€HA IO CIEUATIbHOCTH
44.02.01 HomkosipHOE 0Opa3oBaHUE;
— paboueii mporpamMmbl yueoHoM nuctuiinabl BJ1.07 ®uszunka.
OOC BxIIOYAET CIEAYIOMIUE BHUABI OIEHOYHBIX CPEICTB: TecT, pedepar,

npoBepodHasi pabora, jJabopaTopHas paboTa, KOHTpOJbHas pabora 3a 1 cemectp,

BOITPOCHI U 3a7aHus K qud.3auery.

2. Iloka3zaresn OLCHKMH PE3YyJIbTAaTOB 0CBOCHUA NUCHUIIJIUHBI, (l)OpMLI 1 ME€TOJAbI

KOHTPOJJIA 1 O€HKHA

PesyabTaTsl Paznean/Tema @DopMbI U METOAbI KOHTPOJISA U
OCBOCHHUA OLIEHKH pe3y/IbTATOB 00y4eHus!
1 2 3
MertanpeamMeTHble pe3yinbTaTbl OCBOCHUS
MP Tewma 1-7 Y CTHBIN OIPOC, TPAKTUYECKOE
3aJlaHue, pelIeHne 3a/1a4,
IIPOBEPOYHAs
paboTa,TecTUpOBaHUE,
KOHTpOJIbHAsI paboTa, mud.3aver
[1P6-1 Bgenenue, Tema 7 VYeTHbli onpoc, pedepartsl,
I1P06-2 Tema 1.1, 1.2, 1.3, perieHus 3aaad (B TOM YUCIIe
npodeccroHalbHO
2.1,2.2,23, OpPUEHTHUPOBAHHBIX ),
31,3233, TIIPOBEPOYHBIC
4.1,4.2, paGoTsL,
5.1, 6.1 TECTUPOBAaHUE
I1P6-3 Tema 1.1, 1.2, 1.3, VCTHBII ompoc
21,22,23, [IpencraBnenue pe3yabTaToB
3132 33 1a00paTOPHBIX paboT
41 4.2 Kontponbnas padota




51,6171

I1P6-4

Tema 1.2, 1.3,
21,2.2,23,
3.1,3.2,33,

4.1,4.2

51, 6.1

I1P6-5

Tema 1.1, 1.2, 1.3,
2.1,2.2,23,
3.1,3.2,3.3,

51, 6.1

I1P6-6

Beenenue, Tema 1.2, 1.3,2.3,3.2,4.1,
5.1

[1P6-7

Tema 1.1, 1.2, 1.3,
21,2.2,23,
3.1,3.2,33,

4.1,4.2,

51, 61,6271

I1P6-8

1.1,1.2,22,3.1,51

I1P6-9

Tema 1.1, 1.2, 1.3,
21,2.2,23,
3.1,3.2,33,

4.1,4.2,

5.1, 6.1,6.2,7.1

I1P6-10

Tema 1.2,1.3,2.3,3.2,4.1,5.1

I1P6-11

Tema 1.1, 1.2, 1.3,
2.1,2.2,2.3,3.1,3.2, 3.3,

41,42,51, 6.16.2,7.1

Hudd.3ager,




ok whE

3. TeMbl HHANBHUAYAJIbHBIX POEKTOB
Anexcannp CrenanoBuy [TonoB — pycckuil yueHsblit, n300peTareiib paauo.
AnbpTepHaTUBHAS SHEPTETUKA.
AKyCTHYECKHE CBOMCTBA MOTYTPOBOAHUKOB.
ATomHas OaTapeiika U paliOaKTUBHBIC TTOJICBETKU
duznyeckne MPUHIUIEI GYHKITMOHUPOBAHUSI HHPOPMAITUOHHBIX U
TEJICKOMMYHHUKAIIMOHHBIX CUCTEM
Csetomy3bika. Crenail CBETOMY3bIKY CaMm.
CBoiicTBa stHTaps
Cekpert 3 dexra B 3D—-punbmax.
Atomuas ¢puszuka. M3oromnsl. [IpuMeHenre paairoakTUBHBIX U30TOTOB.

. beckoHTaKTHBIE METO/IbI KOHTPOJISI TEMIIEPATYPBI.

. bunonsipeie TpaH3UCTOPHI.

. Benmnuaiimue oTKpbITUS (PU3UKH.

. DIIEKTpUUYECKHE pa3psibl Ha CIIy>kKO€ YeloBeKa.

. Biusinue nedexToB Ha (pu3nuecKre CBOMCTBA KPUCTAIIOB.

. Bcenennas u TeMHast MmaTepus.

. l'onorpadust u ee npuMeHeHue.

. becipoBoiHAs epeaya ANEeKTpUIECTBA

. Audpakuus B HaIIeH KU3HMU.

. Kuakne KpucTaibl.

. 3HaueHHEe OTKPBITUN [ anunes.

. Ans0epT DiHIITENH 1 udpoBas TexHuka (horoanmnaparsl U T. 1).
. Mcnionp30BaHKe 37€KTPO3HEPTUU B TPAHCIIOPTE.

. Knnaccu¢ukanus n xapakTepucTUKH 371€MEHTApHBIX YaCTHII.

. KprosnektpoHuka (MUKpO3JIEKTPOHUKA U XOJION).

. BO3MOXXHOCTH COBPEMEHHBIX JIa3€POB.

. Jleonapno na Bunuu — yueHblii 1 n300peTaTess.

. MukpoBoiHoBoe uzinydenue. [lonb3a u Bpes.

. MeTox MeYEeHBIX aTOMOB.

. MeTo/1bl HaOMIOIEHNS U PETUCTPALIUU PATUOAKTUBHBIX U3IYyYEHUN U 4aCTHUL.
. Hanotexnomnorust — MexxaucuminHapHas o0jaactb pyHaaMeHTaIbHON U

MPUKJIAJHON HAYKU U TEXHUKU.



4. OueHoYHbIEe MaTEePUAJIbI
4.1. @oHJ OLIEHOYHBIX CPEACTB JJIA TEKYIIEr0 KOHTPOJIsI
Pa3znen 1. Mexanuka

Tema 1.1. KunemaTuka

3aganue: BLITOIHUTE TeCcT Nel.
IIpoBepsiemble pe3yabTarhl 00yuenusi: MP, [1P6-5, [1P6-7, TTP6-9

TekcT 3agaHuA:
Tect Nel
NHcTpyKumsi: B KaXJA0M 3aJlaHMM TECTa BBIOpaTh OJWH IMPABWIHHBIM BapHUaHT
OTBETA.

Bapuanr 1
1. Kakoe Teno, u3 nepeyrciIeHHbIX HIKE, OCTABIISIET BUANMYIO TPACKTOPHUIO?
a) KaMeHb, aJAl0UIUi B TOpax;
0) M4 BO BpEMSI UTPHI,
B) JIbDKHUK, TPOKJIABIBAIOIINI HOBYIO Tpaccy,
I') JIETKOATJIET, COBEPIIAIOIINN IPBIKOK B BBICOTY.

2. MarepuanbHas TOYKa, JBUTASICh MPAMOJIUHEHHO, MEPEMECTHIIACH U3 TOUKH C
KoopauHatamu (-2; 3) B Touky ¢ koopauHatamu (1; 7). Onpenenute mpoeKIuu BEKTopa
nepeMenieHus: Ha OCHU KOOpIUHAT.

a) 3 Mm; 4 Mm;

0) -3 m; 4 m;

B) 3 M; -4 M,

r) -3 M; -4 M.

3. Bo Bpemss momgbemMa B TOpY CKOPOCTb BEJOCHIEANCTA, JABUTAIOIIETOCS
MPSIMOJIMHEMHO U PaBHOYCKOPEHHO, U3MEHUIAch 3a 8 ¢ ot 5 M/c 10 3 M/c. Ilpu sTom
YCKOpPEHHE BEJIOCHUIIEANCTA OBLIIO PABHO

a) -0,25 m/c%;

6) 0,25 m/c?;

B) -0,9 m/c%;

r) 0,9 M/c.

4. I1pu OpsIMOJIMHEHOM PaBHOYCKOPEHHOM JIBH)KEHUU C HayaJbHOM CKOPOCTBIO,
PaBHOM HYJIO, IyThb, MPOWJICHHBIA TEJIOM 3a TPU CEKYHIbl OT Hayaja JABHXKCHU,
OOJIBITIE MMyTH, TPOUJICHHOTO 32 TIEPBYIO CEKYH/Y, B

a) 2 pasa,

0) 3 pasa;



B) 4 pa3za;
r) 9 pas.

5. Ha rpaduxke wu30o0paxkeHa 3aBUCHUMOCTb IPOCKIUU CKOPOCTH Tea,
JBUXKYIIETocs BAoJb ocu OX, OT BpeMEeHHU.

AU, mfc

-5 - ..
_3 i
Kakoe nepemMelieHne COBEpIINAIIO TEIO0 K MOMEHTY BpeMeHHu t = 5 c?
a) 2 M;
0) 6 Mm;
B) 8 M;
r) 10 m.

Bapuanr 2
1. Uccnenyercsa mnepemenieHue Jomaan v 0abouku. Mojenb maTepuaibHOMN
TOYKH MOKET UCIOIb30BATHCS I OMUCAHUS ABHIKEHUS
a) TOJIBKO JIOIIAIH;
0) ToIpKO 6A00YKHY;
B) U JIOIIa/Ix, U 0a00YKH;
T') HY JIOIaau, HU 0ab0UKH.

2. B TpyGompoBoie ¢ IUIOMmAAbIO momepedHoro cedenms 100 cm® HedTh

IBUXKETCS co cKopocThio 1 M/c. Kakoil 00beM HEpTH MPOXOAMUT MO TPYyOONPOBOIY B
teuenue 10 Mun?

a) 0,1 M3;
6) 0,6 m>;
B) 6 M3;

r) 60 M°.

3. ABTOMOOHWJIb JBWDKETCS IO IIOCCE C IOCTOSHHON CKOPOCTHIO W HAYMHAET

pasroHaThes. [Ipoekiusi yCKOpeHUsi Ha OCh, HAIPaBJIECHHYIO IO BEKTOPY HadaIbHOM
CKOPOCTH aBTOMOOUJIS

a) OTpUILIATEJIbHA,

0) MOJOXKUTEIbHA,;

B) paBHA HYJIIO;

I') MOKET OBITh JIF000i1 10 3HaKY.



4. Kapetka cryckaercs 10 HaKJIOHHOW TUIOCKOCTH, JyIMHOM 15 cMm B TeueHue 0,26
c. Onpenenure yCKOpEHUE KapeTKU, €CIIH IBH)KEHHE HAYMHACTCS U3 COCTOSTHUS TTOKOSI.

a) 1,7 M/Cz;

6) 2,2 m/c?;

B) 4,4 m/c%;

r) 6,2 M/c.

5. Ha pucynke mpencrtaBieH rpaduk 3aBHCUMOCTH IyTH S BEJIOCHICANCTA OT

BpCMCHH t. B kakom HHTCPBAJIC BPCMCHH BCIOCUIICANUCT HC IIBPIF&JICSI?

25"3'.1'{ LR T
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00 123450867
a)or0c o lc;

6)or1cmo3c;

B) oT 3 ¢ 10 5 C;

r) OT 5 ¢ u jainee.

Kurou k Tecty

[IpaBuiibHBIN BapUaHT OTBETA
Ne 3amanus
BapwuanT 1 Bapwuant 2
1 B B
a B
3 a 0
4 r B
5 a B

Kpurepum ouenkmu:

— HQJIMYME BEPHOTO XOJa PEIICHUS MW BEPHOTO OTBETA K NPEII0KEHHBIM
3aJaHUSIM.

OrneHKa «OTJIAMYHO» — €CITU 00YyYaroluics MPaBWIHHO BBIMOJIHWI 5 3aJaHUM B
OTBEJICHHOE BpEMSI.

OreHKa «XOpOIIO» — €CIIM 00YYaIoIUNCs MTPaBUIILHO BBITTOHWI 3—4 3a7aHus B
OTBEJICHHOE BpEMSI.

OlieHKa «y/10BJIETBOPUTEIBHO» — €CJIU 00yYarolUiCs MPaBUILHO BBITTOJHIII 2
3aJ]aHUs B OTBEJCHHOE BpPEMS.

Bpems BoinosiHenusi: 15 MuH.




Tema 1.2. lunaMmuka

3agaHme: BBINOJIHUTH JIaOOpaTOpHYIO padoty Nel.
IIpoBepsiemble pe3yabTaThl 00yuenusi: MP, [1P6-4, [TP6-6,11P6-10
TekcT 3a1aHuA:

JlabopaTtopnas paGora Ne 1

Tema: uccjienoBanue IBH:KeHUsI TeJIa MO AeCTBHEM MOCTOSIHHON CUJIBI
Leab: HATTIATHO YIOCTOBEPUTHCS B MPABUIBHOCTH NEpBOTo 3akoHa HeloToHa.
IIpubGopbl U MaTepHaJIbI: TJIAJKas J0CKa, OPYCOK JepeBsSHHBIN, HAOOP IPy30B,

JTUHAMOMETp, U3MEPUTEINbHAS TUHEHKA, CEKYHIOMED.

Xoxa paboThi:

1. Onpenenure 1eHy AeNEHUS IIKAIbI TUHAMOMETpA.

2. Onpegenute Maccy Opycka. Jls 3Toro mojsechbTe OPYCOK K JTUHAMOMETDY.
[Tokazanus auHaMoMeTpa — 3TO Bec Opycka. UToObl HalTH Maccy Opycka, HaJao Bec
OpycKka pa3JeauTh Ha YCKOPEHUE CBOOOTHOTO MaJICHHUS.

3. IonoxkuTe OpyCOK Ha TOPU3OHTAIBHO PACIIOIOKEHHYIO IEPEBSIHHYIO JTUHEHKY
(puc. 1). Ha 6pycox noctaBsTe Tpy3 100 T.

puc. 1

4. Tlpukpenus kK OpycKy IMHaMOMETp, KaK MOXHO 0oJiee paBHOMEPHO TSHUTE €T
BJIOJIb JINHEWKU. 3alHUIINTE MTOKA3aHUS JUHAMOMETPA. DTO U €CTh BEJIUYNHA CUIIBI TIATH
F.

5. JloGaBbTE BTOPOM, TPETUH IPY3bl, KAXKIBIN pa3 U3Mepsis CUILY TITH, KOTOpas C
YBEJIMYEHUEM UYHUCIIa FPYy30B OyAET pacTH.

6. Pe3ynbTaThl u3MepeHuit 3aHECUTE B TAOJHILY.

7. 3mepbTe TpoiiieHHbIe MYTH 3a 4 ceK., 00paTUB BHUMaHHUE HA HEM3MEHHOCTh
IIPUIIOKEHHOU CUIIBI ITPU KAKJIOM OIIBITE.

8. [losnyueHHbIE JaHHBIE 3aNTUIIUTE B TAOIUILY.



Neo/m | m(kr) FolH) F(H) | vo(m'c) | s (m) t{c) v (m/c)

1 0.1 0 0 4
2 0.2 0 0 4
3 0.3 0 0 4

9. BpumCINTE CKOPOCTh HBWKEHHS Tpy3a 10 (opmyle paBHOMEPHOTO

IPSAMOJIMHEHHOTO IBXKCHUS 9 = % .

10. CpenaiiTe TpPOBEPKY BBIMOJHEHHBIX BBIYMCICHUNW, MNPUMEHSS (QopMyIy

m*($-39 m*94
BTOPOToO 3akoHa HproToHAa: F =m*a= ( 0) = .

(t—t,) t

11. Cnenatb BEIBOJI.

Kpurepuu onenkmu:

O1eHKa «OTJMYHO0Y» CTABUTCS, €CITU OOYYAIOIIHMIICS IO pe3ysibTaTaM BhITIOTHEHUS
nabopaTopHOM pabOThI COCTABUII OTYET, MPU ITOM:

— BEPHO BHEC PE3YJIbTaThl MPOBEJACHHBIX U3MEPECHUN B TaOJHILY;

— TIPABUJIHHO BBITIOJTHAJI BCE HEOOXOMMBIC PACUETHI;

— IPABWJIBHO W aKKypPaTHO M300pa3il PUCYHKH, YEPTEKH U TPaPUKH;

— BEpHO CPOPMYJIUPOBAI BHIBO/IBI;

— IIPABUJILHO BBITIOJIHWII aHATU3 TOTPEITHOCTEH.

OreHKa «XOPOI0» CTABUTCS, €CIIM 00YJaIOUUHCS M0 pe3yJbTaTaM BbITIOJHEHHUS
J1a00paTopHO pabOThI COCTABUJI MOAPOOHBIN OTUET, BBHINOJHUB MPU ITOM TPEOOBAHUS
K OIIEHKE «OTJIIMYHO», HO MOMyCcTHa 2-3 HemoyeTa WM He Oojiee oaHON HerpyOoi
OIIMOKU ¥ OJHOT'O HEAOUYETA.

OneHka «ydOBJIE€TBOPUTENbHO» CTAaBUTCS, €CIM OTYET COCTaBJIEH HE
MOJIHOCTBIO, HO OOBEM BBHITIOJIHEHHOW 4YacTH TaKOB, YTO I[IO3BOJISIET TMOIYYUTh
MpaBUJIbHBIE PE3YJIbTaThl W BBIBOJIBI, PE3YJIbTAThl ONMBITOB M W3MEPEHUM 3aruCaHbl
BEPHO, B BBIUMCIICHUSX OTCYTCTBYIOT TPyObI€ OIIHUOKH.

OrneHka «HeyJI0BJIETBOPUTEIBLHOY» CTAaBUTCS, €CIIM OTYET MO JIabopaTOpHOU
paboTe OTCYTCTBYET, JIMOO BBITTOJIHEH YaCTHYHO: 0OHEM BBITIOJIHEHHOW YacTH pabOThI
HE TIO3BOJISIET CJENaTh TMPABWIBHBIX BBIBOJOB, PE3YNbTaThl OMBITOB W H3MEPEHUN
3amMcaHbl HEBEPHO, BBIUMCICHUS HE TMPOBEACHBI WM TPOBEICHBI C TPYOBIMHU
OITMOKaAMH.

Bpems Boinosnenusi: 90 MuH.

3ajaHue: BHIMOJTHUTH JIAOOPATOPHYIO paboTy Ne2.
IIpoBepsiemblie pe3ybTarhl 00yyenusi: MP, [1P6-4, [1P6-6,ITP6-10

TexkcT 3a1aHuA:
10



JlabopaTopHas padora Ne 2

Tema: nzyyeHue 0c00€HHOCTEH CUIIbLI TPEHUS (CKOJIbKEHUA)
Hean: onpeaenutb GakTopbl, OT KOTOPHIX 3aBUCUT CUJIa TPEHUS CKOJIbKEHUSI.
IIpubGopbl M MaTepuaabl: JUHAMOMETp, NEPEBIHHBIN OpPYCOK, JIMHEWKA, HaOOp
rpy3oB o 100 r.

puc. 2

Cuiibl TpeHUs TOAPA3AEISIOTCS Ha CUIIbI TPEHUS ITOKOS, CKOJIBKCHUS, KAUCHUS.

Cuna TpeHus CKOJBXKEHHS BO3HUKAECT IIPU CKOJBXEHUM INPEIMETa MO0 KaKoW—
anbo mnoBepxHOcTH. HampaBneHue cuiabl TpPEHUS CKOJNBXKEHUS MPOTUBOMOJIOKHO
HaIpaBJICHUIO JBWKEHMs Tena. OHA HE 3aBUCUT OT IUIOIIAAM COINPHKACAIOLIUXCS
noBepxHocted. B 3Toii pabote HEOOXOOUMO YOEAMTHCS B TOM, YTO CHJIA TPEHUS
CKOJIbJKEHUS TIPOIIOPLIMOHAIbHA CHJIE IaBICHUS (CHUJIE PEAKLIUU OIIOPHI).

IkcnepumeHT Ne 1

Heab: BBISICHUTH 3aBUCUMOCTH CHJIBI CYXOTI'O TPEHHSI CKOJIbKEHHS OT CHJIbI
JABJICHUS (CUIIBI PEAKIIU OTIOPHI).

IIpubGopbl M MaTepuadbl: JUHAMOMETD JIaOOPATOPHBINA, JIEPEBIHHBIA OPYCOK,
Ha0op rpy30B.

Xoa padoThr:

1. Onpenenure HeHy AEIEHUS KAl JUHAMOMETPA.

2. TlomBechTe OpycOK K IMHAMOMETPY W ONpEAeNnTe ero Bec. Bec Opycka
MOKa3aHMs TUHAMOMETPA.

3. [MonoxuTte OpyCcOK Ha TOPU3OHTATILHO PACIIONIOKEHHYIO JEPEBSIHHYIO JIMHEUKY.
Ha 6pycox moctasete rpy3 100 T.

4. C mnomomipl0 JAMHAMOMETpa paBHOMEPHO Tepemeniaiite OpyCoK BIOJb
JUHEUKU. 3amuIInuTe TMOKa3aHUs JUHAMOMETpPa, 3TO M €CTh BEJIWYMHA CHUJIbI TPEHUS
ckoJibxkenus. [loaBeckTe OPYCOK € TPy30M K AMHAMOMETPY M ONPEICIIUTE BEC Tea.

5. JloGaBbTe BTOpOI I'py3, U3MEpPbTE CHIIy TPEHUS M Bec Tena. Bec Tena paBeH
CUJIe HOpMabHOTO AaBiieHus. C yBETMUYEHUEM YHCIIa TPY30B PACTET CHUJIa HOPMAJILHOTO
JABJICHHUSI.

11
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6. Pe3ynbTaThl ©3MEpEeHU 3aHECUTE B TAOJIHILY:

Neonwita | Bec Tena P, [ | cuna tpenns Fp,

H

b

7. CpnenaiiTe BBIBOJ O 3aBUCUMOCTH CHUJIbl TPEHHUS CKOJIBKEHHUS OT CHIIbI
HOPMAaJILHOTO JIABJICHHUS.

8. Ilo pe3ynbTatam U3MepeHui MocTpoiTe rpadMk 3aBUCUMOCTU CUJIbI TPEHUS OT
CUJIbI HOPMAJIBHOTO JTaBJICHUS.

JKcnepumMeHT Ne 2

Henb: BBLICHUTH 3aBUCHMOCTB CHJIBI CYXOI'O TPEHUS CKOJIBKEHMS OT IUIOIIAIN
CONPUKOCHOBEHHUSI TPYIIUXCS IOBEPXHOCTEN.

IIpubopsl 1 MaTepuajbl: TUHAMOMETP JaOOPATOPHBIN, AEPEBSAHHBIN OpPYCOK,
Ha0op rpy30B.

Xoa padorbi:

1. C nomompio AMHAMOMETPAa PABHOMEPHO MepeMeliaiTe Opycok BAOJb
JUHENKH, TIOJIOKUB Ha JIMHEHKY Opycok OoibllIei rpaHbplo. 3alMIIUTe MOKa3aHUs
JIMHAMOMETPA, 3TO U €CTh BEIMYMHA CUJIbI TPEHUSA CKOJIbKEHUS F, .

2. IloBTOpPUTE OMNBIT ¢ MEHBLIEN IPAHbIO, U3MEPLTE F, , .

3. [loBTOpHTE KAk bIH ONBIT, J00ABUB MO 1 Tpy3y, 3aTeM 1O 2 Tpy3a, C TOMOILBIO
JUHAMOMETPA U3MEPHTE BEC TENA U CUILY TPEHUS.
4. JlaHHBIC OMBITOB 3aHECUTE B TAOJUILY:

Ne oneita PH Fu o H Frp H
|
2
3

5. Cpasnure F,, u F

mp2 "

12



6. CremaiTe BBIBO/I.

JrcnepumMeHT Ne 3

Ilenb: BBIICHUTH 3aBUCUMOCTBH CHJIBI TPEHUS CKOJIBXEHUS OT poja MaTepualia
TPYLIMXCS IOBEPXHOCTEH: JEPEBO IO JEPEBY, JIEPEBO IO JHMHOJIEYMY, HAEPEBO II0
IJTACTUKY, IEPEBO I10 CTEKILY.

IIpubGopbl M MaTepuadbl: JUHAMOMETD JIaOOPATOPHBIN, JIEPEBAHHBIA OpYCOK,
Pa3JINYHbIE TOBEPXHOCTH.

Xoxa paboThi:

1. Ucnonp3ys nMHaMOMETp, HalIuTe Bec OpycKa.

2. IlepememaiiTe OpycOK C TOMOILIBIO JHMHAMOMETpPAa PABHOMEPHO BJOJIb
UCCIIEYEMOM TTIOBEPXHOCTH.

3. 3mepbTe cuily TPEHUS CKOJIbKEHUSI OpyCKa Ha pa3HbIX MOBEPXHOCTSIX.

4. Ilony4yeHHbIE JaHHBIE 3aHECUTE B TAOJUILY:

. IMosepxuocTH Bectena P, H Cuna Tpenus F,,,, H

- Hepeso no aepesy

Jlepero 1o IHHONCYMY
JepeBo no niuacTHky
Jepeso no cTekny

5. [Ipoananu3upyiTe JaHHBIC TAOIUIIBI, CACIIAWTE BHIBOJ.

Kpurepuu onenkmu:

O1eHKa «OTJIMYHO0Y» CTABUTCSI, €CITU OOYYAIOIIMIICS IO pe3ysibTaTaM BITIOTHEHUS
1abopaTopHOM pabOThI COCTABUJI OTYET, MPU ITOM:

— BEPHO BHEC PE3YJIbTaThl MPOBEJACHHBIX U3MEPECHUN B TaOJHILY;

— TIPABUJIHHO BBITIOJTHAJI BCE HEOOXOMMBIC PACUETHI;

— IPABUJIBHO W aKKypPaTHO M300pa3mil pUCYHKH, YEPTESKH U TPaPUKH;

— BEpHO C(POPMYJIUPOBAI BHIBOIBI;

— TIPABUJILHO BBITIOJIHWII aHATU3 TTOTPEITHOCTEH.

OreHKa «XOPOII0» CTABUTCS, €CIIM 00YJaIOUUHCs M0 pe3yJbTaTaM BbITIOJHEHUS
J1a00paTopHO pabOThI COCTABUJI MOAPOOHBIN OTUET, BBHINOJHUB MPU ITOM TPEOOBAHUS
K OIIEHKE «OTJIIMYHO», HO MOMyCcTWa 2-3 HemodyeTa WM He Oojiee OaHON HerpyOoi
OIIMOKU M OJHOT'O HEAOUYETA.

OneHKa «YyAOBJETBOPUTENbHO» CTaBUTCS, €CJIM OTYET COCTaBJIICH HE
MOJIHOCTBIO, HO OOBEM BBHITIOJIHEHHOW 4YaCTH TaKOB, YTO IIO3BOJISIET TMOIYYUTH
MpaBUJILHBIE PE3YJbTAaThl W BBIBOJIBI, PE3YJbTAaThl OMBITOB M W3MEPEHHUM 3alMCaHbl
BEPHO, B BBIUMCIICHUSX OTCYTCTBYIOT TPyObIC OIIUOKH.

OlleHKa «HEeYI0BJIETBOPUTEIBLHO» CTAaBUTCS, €CJIU OTYeT IO JIabopaTOpHOU
paboTe OTCYTCTBYET, JMOO BBIMOJHEH YaCTUYHO: 0OBHEM BBITIOJHEHHOM YacTU paOOThI
HE TIO3BOJISIET CJENaTh TMPABWIBHBIX BBIBOJOB, PE3YNbTaThl ONBITOB M H3MEPEHUI
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3amuMcaHbl HEBEPHO, BBIUMCICHUS HE IPOBEACHBI WM TPOBEJACHBI C TIPyOBIMHU
OIIIMOKaAMU.

Tema 1.3. 3aK0HBI COXpPAHEHUS B MEXAHUKE
Conepskanue y4e0HOT0 MaTepHaJia: 3aKOH COXpPaHEHUs UMITyJIbca. PeakTuBHOE
newkenune. Pabora cwmiel. PaboTa moOTeHIMANBHBIX CHII. MOITHOCTh. JHEPrusl.
Kunernueckas sHeprus. IloreHunaneHas sHeprus. 3aKOH COXPaHEHHUSI MEXaHUYECKON
sHepruu. lI[puMeHenne 3aKOHOB COXpaHEHUS.
Bpemsi Boinosnenusi: 90 muH.

Tema 1.3. 3aK0oHBI COXpPAHEHUS B MEXAHUKE

3agaHme: BBINOJIHUTH JIA0OPAaTOPHYIO padoTy Ne3.
IIpoBepsiemble pe3yabTaTrhl 00yuenusi: MP, [1P6-4, [TP6-6,1TP6-10
Texcr 3axanus:

JlaGoparopHnasi pabora Ne 3

Tema: coxpaHeHHe MeXaHUYECKOM YJHEPrUM NPHU ABUKEHHUH TeJIa Mo AeHCTBUEM
CHJI TSIZKECTH M YIIPYTOCTH

Heanb:

1) HayYUTBCS U3MEPSITH TOTCHIIMAIbHBIC SHEPTUU TEJIa, TOJAHITOr0 Ha/l 3eMJIei 1
ynpyro 1ehopMUPOBAHHON NPYKUHBI,

2) CpaBHUTH JB€ BEJIUYUHBI: YMEHBIICHUE TOTCHIMAIBHON SHEPruu Tena,
MPUKPEIUICHHOTO K MPYKUHE MPU TAJCHUM W YBEIMYCHUE MOTCHIIMATbHOU SHEPTUU
PACTAHYTOU MPY>KUHBI.

IIpubGopbl W MaTepuaJibl: WTAaTUB C My(TOH M JIANKOW, MPYXKWHA; JUHEHKa
M3MepUTeNbHas; TPy3 U3 Habopa 1o MexaHuke; macca rpysa pasaa (0,100 + 0,002) kr;
JAHAMOMETD.

AKTyaau3zanusi 0a30BbIX 3HaHuMil. Ecim Teno coBepmiaer paboTy, TO OHO
o0Jiaiaet sHeprue.

KuHeTn4yeckasi 3Heprusi — 370 3Heprusi, 00yciaoBieHHas JIBHKeHHeM Tena. OHa
pPaBHa MOJIOBUHE MPOU3BEICHHS MACChI TENA Ha KBaAPAT €r0 CKOPOCTH:

* Q2
Ek:m 9 ;

2

* Q2
A:m29 _E,

IMoTeHuMa/JibHasi JHEPrUsi — SHEPTUs Tejla, KOTopas O0O0yCIOBJIEHA B3aUMHBIM
pacrojoKEeHUEM B3aUMOJICHCTBYIOIINX MEXy COOOM TeJ MIIM YacTei OJHOrO Tea.
[ToreHumanbHas 3HEPrus Teia, NOAHATOTO Hal 3emiiei, paBHa Ep =m*g*h.
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[loTeHimanbHas SHEpPrus NPYXKUHBI (WK YyNpyro neGopMUpPOBAHHOTO TeJa)

* 2
; TIe K — KECTKOCTh MPYKUHBI; X — aOCOIOTHOE YIJIMHEHHE TEJa.

paBHa: E =

[loTeHnmanbHass 3HEPrusi ynpyro Jae(opMUpPOBAHHOTO Tejla — 3TO SHEPIusd
B3aUMOJICHCTBUS OTJIEIbHBIX YaCTEH Tejla MeXAy COOOM CUIaMu YIIPYTrOCTH.

Ecimm  T1ema,  COCTaBISIIONIME  3aMKHYTYHO  MEXaHMUYECKYID)  CHCTEMY,
B3aUMOJEUCTBYIOT MEXIY COOOM TOJBKO CHJIAMM TATOTEHHS W YHOPYTOCTH, TO paboTta
OTUX CWJI paBHA M3MEHEHHUIO IIOTCHUUAIBHOW DJHEPruM TEJ, B3ATOMY C

IPOTUBOIIOJIOKHBIM 3HaKoM: A = —(E 2 —E )

[Io TeopeMe O KHHETHYECKOM »HHEpruu »Ta paboTa paBHA H3MEHEHUIO
KUHETUYECKOW dHEeprum tei: A=E , —E,.

CrenoBarensHo, £, — E,, =—(E 2 —E pl) Wi E,+E,=E,+E,.

CyMMa KHMHETHUYECKOH M TMOTEHIMAIbHOM SHEPruil Tell, KOTOPbIE COCTaBISAIOT
3aMKHYTYIO CHCTEMY M B3aWMOJICUCTBYIOT MEXy COOOM CHIIaMU TATOTEHHS W CHUJIAMH
YIOPYTOCTH, OCTAETCS HEM3MEHHOM.

OTO yTBEpKIECHHE BBIPAKAET 3aKOH COXPAHEHHUS HSHEPTUU B MEXaHUYECKHX
mporeccax.

CyMMy KHMHETHYECKOM M TIOTCHIIMAJILHOW SHEPruil TeJl Ha3bIBAIOT IOJHOU
MEXaHUYECKOH 3HEpTUeH.

B peasbHBIX yCIOBHUSIX Ha JBIKYIIMECS Teja Hapsay C CHJIAMHU TSATOTEHUS,
CHJIaMU yTPYTOCTH U JPYTMMH KOHCEPBATHBHBIMU CHJIAMU JCHCTBYIOT CHJIBI TPEHUS
WJIA CUJIBI COTIPOTUBIICHUS CPE/IBI.

MexaHndeckasi SHEprusi HE COXpaHseTcs TOrjaa, KOraa MeXAy TelaMH,
COCTaBIISIOLIMMH 3aMKHYTYIO CHCTEMY, NEHCTBYIOT CUJIBI TpeHHs. B pesynbrare dacthb
MEXaHUYECKOM 3HEPIruu NpeBpaIlaeTCs BO BHYTPEHHIOIO SHEPTHIO TEJl.

Onucanue ycTaHoBKH. /{151 pabOThl UCHOJB3yeTCsl YCTAHOBKA, MOKa3aHHAs Ha
puc. 3. Ona mnpencraBiser co0OMl YKPEIUICHHBIH Ha IITAaTUBE JIUHAMOMETP C
¢ukcaropom 1. IIpoBONOYHBIM CTEpP)KHEM C KPIOYKOM 3aKaHYMBACTCA NPYKUHA
nuHamomMmeTpa. dukcarop (2) — 3To Jierkas MIaCTUHKA U3 IPoOKu (pazmepamu S*7*1,5
MM), KOTOpas TMpope3aHa HOXOM 10 IieHTpa. Ee HeoOxomuMo HacaauTh Ha
MPOBOJIOYHBIN CTEpXKEHb AMHaMoMeTpa. Pukcatop OyIeT NepeMemarscs BIOIb
CTEp>KHS C HEOOJBIIMM TpeHUeM. TpeHue NOHKHO ObITh TaKuM, 4TOOBI (hUKCATOp HE
nazgan BHU3. [lepen HauasoM pabOTHI B 3TOM HYXKHO YOEIUTHCS.
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CrnenoBatenbHO, (QUKCATOpP YCTAaHABIMBAIOT y HIDKHETO Kpas IIKajdbl Ha
OTpaHUYMTENIbHOM CKOOe. 3aTreM pacTArMBalOT M OTHyckaroT. Dukcatop BMecTe C
MIPOBOJIOYHBIM CTEPKHEM IOAHUMETCS BBEPX, OTMEUYas MAaKCUMAaJIbHOE YJIMHEHUE
MPY>KUHBI, PABHOE PACCTOSIHUIO OT yropa 10 puKcaTopa.

Ecau noaHsATh rpy3, BUCSIIUI HA KPIOYKE TMHAMOMETPA, TaK, YTOObI MPYKMUHA HE
OblIa pacTsiHyTa, TO MOTEHIMAJIbHASI PHEPTUSI Tpy3a MO OTHOIICHUIO K MOBEPXHOCTHU
ctoja paBHa mgh. [lpm mnamgeHmn rpy3a (ONMyCKaHWE HAa paccTosHHEe X=h)
MMOTEHUIHAJIbHASL SHEPrUs Tpy3a YMEHbIIUTCS HAaE, = mgh, a sHEprus mpy>XuHbI MpU €€

k * x2
nedopmanuu yBenuunBaeTcs Ha E, = .

Xox padoThi:

1. I'py3 u3 HaOopa o MeXaHUKE YKPENUTE Ha KPIOUKe TUHAMOMETpA.

2. [logHuMUTE PYKOU TPy3 U YCTAHOBUTE (PUKCATOP BHU3Y Y CKOOBI.

3. Ornycture rpy3. B pesynbprare magenus rpy3 pactsHeT npyxuHy. CHUMUTE
rpy3. [lo nonoxenuto ukcaropa U3MEpbTE JIMHEUMKONM MaKCHUMAJIbHOE YIJIUHEHHUE X
MPY>KUHBI.

4. IToBTOpUTE ONBIT NATH pa3. Halinure cpenHee 3HaueHue h u x.

2
cp

2¢cp = 2
6. Pe3ynbTaThl 3aHecuTe B TAOJIHILY:

5. Beruncmure E,, =mgh, u E
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1] hep = Xepe M Eyep, Moic Epep. Hoic Eip

E2L'|J

No onerra "= X0,

E,. o o
7. CpaBHMTE OTHOIIEHUE —2- ¢ €NUHULEN U CHENAiTe BBIBOJ O IMOTPEIIHOCTH, C
2¢p

KOTOPOU ObLII IPOBEPEH 3aKOH COXPAHEHUS DHEPTUH.
8. Cnenaiite BBIBOJI.

Kpurepuu onenkmu:

O1eHKa «OTJMYHO0Y» CTABUTCS, €CITU O0OYYAIOIIHMIICS IO pe3ysibTaTaM BITIOTHEHUS
1abopaToOpHOI pabOTHl COCTABUI OTYET, IPU ITOM:

— BEPHO BHEC Pe3YJIbTaThl MPOBEJCHHBIX U3MEPEHUN B TAOJHILY;

— TIPABUJIHLHO BBITIOJTHAJI BCE HEOOXOMMBIC PACUETHI;

— TIPABWJIBHO W aKKypPaTHO M300pa3mil PUCYHKH, YEPTEKHU U TpaduKH;

— BEPHO C(POPMYJIMPOBAI BHIBOJIbI;

— IIPABUJILHO BBITIOJIHWII aHATU3 TOTPEITHOCTEH.

O1eHKa «XOPOLI0» CTABUTCS, €CIIM 00YJaroOUUHCs M0 pe3yJbTaTaM BbITIOJHEHUS
nabopaTopHO pabOTHl COCTABUII MOJAPOOHBIM OTYET, BBHIMIOJHUB MPU ATOM TPEOOBAHUS
K OIICHKE «OTJIHWYHO», HO JOMYyCTWUJ 2-3 HejoueTa WM He 0oyiee OJHOW HErpyOoi
OIIMOKU ¥ OJHOT'O HEAOUYETA.

OneHka «yJdOBJIE€TBOPUTENbHO» CTAaBUTCS, €CIM OTYET COCTaBJICH HE
MOJIHOCTBI0, HO OO0BEM BBITIOJIHGHHOW 4YacTH TaKOB, YTO IIO3BOJISET IOTYYUTH
MpaBUJIbHBIE PE3YJIbTAThl W BBIBOJIbI, PE3YJbTAThl ONBITOB M W3MEPEHHUM 3amMCaHbl
BEPHO, B BBIUMCIICHUSX OTCYTCTBYIOT ITPyObI€ OIIHUOKH.

OrneHKka «HEyJI0BJIETBOPUTEIBHOY» CTABUTCS, €CIM OTYET MO JIabopaTOPHOM
paboTe OTCYTCTBYET, JUOO BBIMOJHEH YaCTUYHO: 0OBEM BBIMOJHEHHOW YacTH PabOTHI
HE TIO3BOJISIET CJENaTh TMPABWIBHBIX BBIBOJOB, PE3YIbTaThl OMBITOB W H3MEPEHUI
3amMcaHbl HEBEPHO, BBIUMCICHUS HE TMPOBEACHBI WM TPOBEICHBI C TPYObIMHU
OIIMOKaAMH.

Bpems BbinosiHenusi: 45 MUH.

3ajaHue: BBIMOJTHUTH JIA0OPATOPHYIO paboty Ned,
IIpoBepsiemblie pe3ybTarhl 00yyenusi: MP, [1P6-4, [1P6-6,ITP6-10
Texcr 3axanus:
17



3agaHme: BBINOJIHUTH JIAOOPATOPHYIO paboTy NeS.
IIpoBepsiemble pe3yabTaTrhl 00yuenusi: MP, [1P6-4, [TP6-6,1TP6-10
TekcT 3a1aHuA:

JlabopaTopHasi padora Ne 4

Tema: n3yuyeHue 3aKOHA COXPAHEHUS] MMITYJIbCA

Heab: 3KxCIEpUMEHTAIBHO TPOBEPUTH 3aKOH COXPAHEHHUSI UMITYJIbCA.

IIpubopsl M MaTepuajbl: IITATHB, METAUIMYECKHHA >XEI00 C HU30THYTHIM
KOHIIOM; Iapbl 2 IIT.; JIMHEWKAa W3MEpPUTENbHAs C MUJUIMMETPOBBIMHU JICJICHUSMY;
JUCTHI Oesiol Oymaru; Bechbl yucOHBIE.

Xoxa paboThi:

1. U3mepbTe MacCy Kak10ro 1apa ¢ OMOIIBIO BECOB.

2. Ykpenute *keiao0 B Janke IITaThBa TakKUM 00pa3oM, 4TOObI FOPU3OHTAJIbHAS
4acTh Keynoba Haxomwiach Ha paccrosHun 20 cMm oT moBepxHocTu crona. Ha crone
MTOJIOXKUTE JINCTHI Oenoil Oymaru.

3. Bo3pmute map c¢ OonbllIel Maccoid, YyCTaHOBUTE €ro y BEpPXHEro Kpas
HAKJIOHHOM yacTH kenoba. Ormycture map. OTMeThTe TOUKY NMaJeHUs 1apa Ha JIUCTE
Oemoif Oymarn U ONpeAeNuTe JAajJbHOCTh IIOJIETa Iapa B TOPU3OHTAJIBLHOM
HaIlpaBJICHUU.

4. OnbIT NOBTOPUTE TPU pa3a U HAWAUTE CPEIHEE 3HAUEHUE NATbHOCTH MOJIeTa /,

puc. Sa

5. 3Has BBICOTY Kpas >kejno0a h Haj CTOJIOM, BBIYMUCIUTE BpPeMs MaJCHUS Imapa,

*42 *+2
97 ;0=81*t+92t .

pemias ypaBHEHHE: h= 8 *t+

6. Onpenennre CKOPOCTH 1Iapa U3 YpPaBHEHUSA /, =4 *t U €r0 UMITYJIbC.

lep

W3 pucynka BuauM: 9, =0,9, =9, .

— —
P =m*$9- uMmyibc Tena.
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7. YcTaHOBHTE Ha Kpaw TOPU3OHTAIBHOM 4YacTh >kenobda BTOpOW IHmap u
OCYIIECTBUTE 3aITYCK MEPBOIO IIapa TAKUM ke 00pa3oM, Kak B [IEPBOM OIIBITE.

[Io ormeTkaM Ha nucte Oeyod Oymaru HalWIuTe JANbHOCTU IOJIETOB IIApOB B
TOPU30HTAJILHOM HAMpPaBJICHUH MOCIIE UX CTOJKHOBEHHUS (pHC. 50).

8. OmpIT MOBTOPUTE TPHU Paza U HAWIWTE CPEAHUE 3HAYEHUS NAIBHOCTH IOJIETA
IIEepBOro mapa ¢, U JaJbHOCTH IIOJICTAa BTOPOIo Imapa 7, .

9. IlpoBenuTe aHaNOTH4YHBIE pacueThl sl ABYX IIapoB. CpaBHUTE HMITYJIbC
IIEpBOro Iapa ¢ CyMMOM HMMIYJIbCOB JBYX IIAPOB MOCJIE€ CTOJIKHOBEHHS. 3alUIIUTE
3aKOH COXpaHEHUs UMITyJIbCa.

10. Cnenaiite BBIBOA.

Kpurepuu onenkmu:

O1eHKa «OTJIMYHOY» CTABUTCS, €CJIM 00YJaIOIMIUNACS IO pe3yIbTaTaM BBITOJHEHUS
nabopaTopHOM pabOThI COCTABUII OTYET, MPU ITOM:

— BEPHO BHEC PE3yJIbTAThI MPOBEICHHBIX U3MEPEHHI B TAONIHILY;

— TIPABUJILHO BBITIOJIHWII BCE HEOOXOAMMBIC PACUETHI;

— IPABUWJIBHO W aKKypPaTHO U300pa3mil pUCYHKH, YEPTEKH U TpaduKH;

— BEpHO C(POPMYJIUPOBAI BHIBO/IBI;

— TIPABUJILHO BBITIOJIHWII aHATU3 TTOTPEITHOCTEH.

O1ieHKa «X0POI0Y» CTABUTCS, €CIIM O0YJAIOMIMIICS TI0 pe3yIbTaTaM BBITIOJTHEHUS
1a00paTopHO pabOTHI COCTAaBUII MOAPOOHBIN OTYET, BBINOJHUB MPU ITOM TPEOOBAHUS
K OIEHKE «OTJIMYHO», HO IOMyCTHJ 2-3 HeJoueTa WM He Oosiee OAHOW HerpyOoit
OIIMUOKH U OJTHOTO HEJOUETA.

OneHka «yAOBJIETBOPUTEJbHO» CTaBUTCS, €CIM OTYET COCTAaBJIEH HE
MOJIHOCTBIO, HO OO0BEM BBHITIOJIHEHHOW 4YacTH TaKOB, YTO TIIO3BOJIAET TOJIYYUTh
MpaBUJIbHBIE PE3YJbTAaThl W BBIBOJIBI, PE3YJbTAaThl OMBITOB M W3MEPEHHUM 3alHCaHbl
BEPHO, B BBIUMCIICHUSX OTCYTCTBYIOT TPyObI€ OIITHOKH.

OreHKa «HEYT0BJIETBOPUTEIbHO» CTAaBUTCS, €CIM OTYET MO J1abopaTopHOH
paboTe OTCYTCTBYET, MO0 BHITIOJHEH YaCTUYHO: OOBEM BBHITIOJTHEHHON YacTH PaOOThHI
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HE TO3BOJISIET CHAENaTh MPABWIbHBIX BBIBOJIOB, PE3YJIbTAThl OMBITOB W H3MEPEHHM
3anucaHbl HEBEPHO, BBIUMCIEHUS HE MPOBEACHbl WM MPOBEIEHbI C TIpyObIMU
OIIMOKAMH.

Bpems BbinosiHenusi: 90 MuH.
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Paznen 2. OcHOBBI MOJIEKYJIAPHOM (PU3UKH U TEPMOJUHAMUKH
Tema 2.2. OCHOBBI TEPMOAUHAMUKHU
3ananme: BBINOJIHUTH NPOBEPOUHYIO padboTy Nel.
IIpoBepsiemble pe3yabTaThl 00yuenusi: MP, I1P6-4, [1P6-6,I1P6-10
Texcr 3axanus:
IIpoBepounasi padbora Nel
HNHcTpyKIuUs: pelnTh 3aa4u.

Bapuanr 1
1. Beruucnure naBieHue kuciopojga mMaccoi 0,032 xr B cocyne oobemom 8,3 M
npu Ttemmeparype 350 K (momspuHas wmacca kwuciopoaa 0,032 xr/monp) R=8,3
Jlx/Mons K

2. YUemy paBHa paboTa, coBepiiaeMasi Ta3oM MpH MEPEXOAE W3 COCTOSHHUA | B
cocTostHue 2 (puc).

P, I1
3001 2
2001 ;
100} | |
V.M T T I >
1 4

3. Beruucnute abcoioTHYI0 TemmepaTrypy | Mojsi rasza, 3aHUMAloIero o0beM
1,66 M° ipu mapnennn 2 kITa. R=8.3 ix/monsK (1kITa = 1000I1a).

4, Tazy nepenanu 400 /x TemiaoTel, mpu 3TOM OH coBepmmia padory 100 Jx.
Uemy paBHO U3MEHEHUE BHYTPEHHEN SHEPrun?

5. TemnnoBas mammHa nojydaer oT HarpeBarens 100 J[x TemnoTel M oTHaer
xonoaunbHUKY 75 JIxk. Uemy paen KIIJI mamunet B %?

Bapuanr 2
1. Beruncnure naBinenue Bogopoaa maccout 0,002 kr B cocyne odbemoMm 8,3 M
npu temneparype 400 K (monsipras macca Bogoposa 0,002 kr/momns) R=8,3 Jlx/Monb-K

2. Yemy paBHa pabota, coBepIlIaemasl Ta3oM MpU IMepexojie U3 cocTosHus 1 B
cocTtosiHue 2 (puc).
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3. Beruuciaute o6bemM 1 mons raza npu naenenuu 0,83 klla, ecnu Temmeparypa
raza 500 K (1xITa = 100011a) R =8,3 JI/mons-K

4. YeMy paBHO M3MEHEHHE BHYTPEHHEH sHEpruu rasa, eciu emy nepeaano 300
JIK TENJI0THI M BHEIIIHKME CHJIBI COBEPIITUIIN HaJ ra3oM padoty 200 [Ix?

5. TemnoBas mammua nosydaeT ot HarpeBatenss 100 JIk TemnoTel W OTAAaeT
xonoaunbHUKy 60 /Ix. Uemy paBen KII/I mammnb B %7

OTBeTbI K IPOBEPOYHOI padoTe

[IpaBuibHBIN BapuaHT OTBETA
Ne 3amanus
Bapuant 1 BapuanT 2

1 350 400
900 400

3 400 5
4 300 500
3) 25 40

Kpurepum ouenku:

— COOTBETCTBHME OTBETOB IIPAaBUJIBHBIM BapHAHTAM.

OneHka «OTJIMYHO» — €ClId 00y4aroIuics MPaBUIbHO BBINOJHUI 5 3aJaHUil B
OTBEACHHOE BpEMs.

OneHka «Xopomo» — ecid 00y4aroIIuics MPAaBUJIBHO BBINOJHWI 4 3ajaHus B
OTBEACHHOE BpEMs.

OneHKa «y/I0BJIETBOPUTEJIbHO)» — €CJIH 00yYarOIUKCs MPABUIIbHO BBITIOJHUI 2—
3 3a7aHMs B OTBEICHHOE BpEMH.

Bpems BoinosiHenusi: 30 MuH.

Tema 2.3. Arperatublie cOCTOsIHUS BeliecTBa. ®a3oBblie Mepexoabl

3ajaHue: BBIOJHUTD JJa00paTOpHYIO padoTy Neb.
IIpoBepsiemble pe3yabTaThl 00yuenusi: MP, [1P6-4, [TP6-6,1TP6-10
TexcT 3a1anus:

JlaGoparopnas padora Ne 5

Tema: U3MEPECHHUE MOBEPXHOCTHOI'O HATHIKCHHUSA KUTIKOCTH
I.[e.m;: U3MCPUTbL IHTOBEPXHOCTHOC  HATAXKCHHUEC  KHUIAKOCTH, HucciacaoBaThb
3aBUCUMOCTD IMOBCPXHOCTHOI'O HATAKCHUS OT pOoJa KUAKOCTHU U €€ TCMIICPATYPhI.
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IIpubGopbl U MaTepuajbl: COCyJ C BOJOM KOMHATHOW TeMIepaTypbl, COCYI C
BOJOM, umetolei Temneparypy 5S0°C, cocysl ¢ MbUIBHBIM PAaCTBOPOM, U3MEPUTEIbHBIN
UWINHJP, cTakaH 00beMoM 50 MJ1, BECHI, TUHEIKA, TEPMOMETP, KATUJLISP.

s onpeneneHuss MOBEPXHOCTHOTO HATSKEHUS HCMONb3YHTE KaNmWUIISIPHBIC

20
TpyOku. BpicoTa moabemMa KHIKOCTH B Kamwusipe h=-— CnegoBareibHO,
prg

hor
o=2P 9 ,20e  0— TIOBEPXHOCTHOE HATSHKEHUE KUIAKOCTH, h— BbICOTA IIOJbEMA

KUAKOCTH B KalIWJULIPE, I — PalyC KallWULIPa, p — IJIOTHOCTB XKUAKOCTH.

Xox padoThI:

1. I3MeppTe MacCy mycToro crakaHa m, .

2. NM3meputenbHbId IUIWMHIOP 3aMOJHUTE JOBEPXY BOJOM KOMHATHOMU
TEMIIEpaTypBhI.

3. KanwmnspHyto TpyOKy MOTrpy3uTe B MU3MEPUTEIbHBIA HWIMHAP C BOJOW Ha
MaKCUMaJlbHYI0 TJIyOMHY. 3aXMHUTE TNalbllEeM BEpPXHEE OTBEPCTUE KaNWUIApa,
U3BJIEKUTE 3Ty TPYOKY U3 BOJIbI, UBMEPHTE JITIMHY CTOJI0Aa BOJBI B TPYOKE t, CIIETE BCIO
BOJly U3 KalWJuIsipa B cTakaH maccoil m,. ITosropure npouenypy 1-2 pas, kaxaplii pa3

U3Mepsis JJIMHY CT0JI0a BOJBI B TPYOKe.
Pe3ynpTaThl ©3MEepeHUI 3aHECUTE B TaOJHILY:

Ne onbITa 1 2 3 4 5 6 7 8 9 10 | 11 12

LM

4. NU3mepbTe Maccy cTakaHa ¢ BOJOW m,. 3Has Maccy m, IYCTOrO CTakKaHa,

HAaJAUTE MACCy BOJBI B CTAKAHE: M=m, —m,.

o m
5. Haitgure oObeM BOJIBI B CTaKaHe, 3Has IIIOTHOCTh M MAcCy BOABL: V = —.
P

6. Halimute cymmy Bcex CTOJIOMKOB BOJbI B Kanuyuisipe | =1, +1, +....+1,,.

o 9
7. PaccunTaiTe 1iomaib NonepeyHoro CEUEHUs Kanuusipa: S = rE

S
8. Beruucnmre panguyc kammnisapa: S =z*r?. OTkyna, r = 1/— :
VA

9. Pe3ynbTaThl BRIYMCICHUN U M3MEPEHUH 3alUIINTE B TAOJIHILY:

My, KT mq, Kr m, Kr LM r,Mm

10. Koner kanusuisgpa norpy3ure B BOAY U U3MEPHTE BHICOTY cT010a BOJbI h, Ha
KOTOPYIO OHA MOJHSIACh B KallWJUISPE.
) hprg
11. Beruncnure MOBEpXHOCTHOE HATSKEHHUE BOJBL: O = -
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12. TTorpy3ure KOHEI KalWJUIgpa B COCY/1 C ropsiueid Bojoi. M3ameprTe BBICOTY h
U pACCUMTANTE MOBEPXHOCTHOE HATSKEHHE ropsiueil Boabl. ChenaWTe BBIBOJ O
3aBUCHUMOCTH TOBEPXHOCTHOTO HATSYKEHHUS )KUIKOCTH OT €€ TEMIIEPATYPBL.

13. AHanornyHO paccyuTanTe MOBEPXHOCTHOE HATSKEHHE MBUIBHOTO pacTBOpA.
CrenaiiTe BBIBOJ O 3aBUCHUMOCTH TOBEPXHOCTHOTO HATSHKEHUS OT POJIA HKHUIAKOCTH.

14. Pe3yabTaThl BBIMUCICHUN U U3MEPEHUH 3alIMIINTE B TAOJIUILY:

Huakocrs t,°C fr, m H
o, —
M
Boja
Bona ropavas
MEUIBHELT pacTEOp

15. CpaBHUTE MOJYYEHHOE 3HAUYEHUE IMMOBEPXHOCTHOTO HATSDKEHUS BOJIbI
KOMHATHOM TeMIIepaTypbl C TAaOJMYHBIM 3HAYEHUEM M CHIEJAaiTEe BBIBOJ O MPUYMHAX
ITOIPEIIHOCTH H3MEPEHHM.

Kpurepuu onenkmu:

O1eHKa «OTJMYHO0Y» CTABUTCS, €CITU OOYYAIOIIHMIICS IO pe3ysibTaTaM BhITIOJTHEHUS
1abopaTOpHOI pabOTHI COCTABUI OTYET, IPU ITOM:

— BEPHO BHEC PE3yJIbTaThl MPOBEACHHBIX U3MEPECHUN B TAOJIHILY;

— TIPABUJIHHO BBITIOJTHAJI BCE HEOOXOMMBIC PACUETHI;

— IPABWJIBHO W aKKypPaTHO M300pa3mil pUCYHKH, YEPTEKH U TPaPUKH;

— BEPHO C(POPMYJIUPOBAI BHIBOJIbI;

— IIPABUJILHO BBITIOJIHWII aHATIU3 TOTPEITHOCTEH.

OreHKa «XOPOI0» CTABUTCS, €CIIM 00YJaIOUUHCs M0 pe3yJbTaTaM BbITIOJHEHUS
nabopaTopHO pabOTHl COCTABUII MOJAPOOHBIM OTYET, BBHIMIOJHUB MPU ATOM TPEOOBAHUS
K OIICHKE «OTJIMYHO», HO JOMYCTWI 2-3 HeJoueTa WM He 0oyiee OJHOW HErpyOoit
OIIIMOKH U OJHOTO HEJOUETA.

OneHka «yd0BJIE€TBOPUTENbHO» CTAaBUTCS, €CIM OTYET COCTaBJCH HE
MOJIHOCTBI0, HO OO0BEM BBITIOJIHGHHOW 4YacTH TaKOB, YTO IIO3BOJISET IOTYYUTH
MpaBUJIbHBIE PE3YJbTAaThl W BBIBOJIbI, PE3yJbTAaThl OMBITOB M W3MEPEHUM 3amuCaHbl
BEPHO, B BBIUMCIICHUSX OTCYTCTBYIOT IpyObI€ OIIUOKH.

OrneHKka «HEYI0BJIETBOPUTEIBHOY» CTABUTCS, €CIM OTYET MO JIaOOpaTOPHOM
paboTe OTCYTCTBYET, JUOO BBIMOJHEH YaCTHYHO: 00hEM BBIMOJHEHHOW YacTH PaOOTHI
HE TIO3BOJISIET CJENaTh TMPABWIBHBIX BBIBOJOB, PE3YNbTaThl OMBITOB M H3MEPEHUN
3amuMcaHbl HEBEPHO, BBIUMCICHUS HE TPOBEACHBI MM TIPOBEICHBI C TPyObIMHU
OIIMOKaAMH.

Bpems Boinosnenusi: 90 MuH.
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3agaHme: BBINOJIHUTH JIAOOPAaTOPHYIO paboTy Ne7.
IIpoBepsiemble pe3yabTaTrhl 00yuenusi: MP, [1P6-4, [TP6-6,1TP6-10
TekcT 3a1aHuA:

JlaGoparopnasi pabGora Ne 6

Tema: u3yueHue 0COOCHHOCTEH TEMJIOBOI0 PACIIMPEHUS BOAbI

Heab: Ha ONBITE U3yYUTh OCOOCHHOCTHU TEIUIOBOI'O PACIIMPEHUS BOJBI.

IIpubopsl 1 MaTepuasbl: MTATUB C JAMKON U My(TO; COUPTOBKA; MpoOUpKa ¢
NpoOKOM W CTEKIITHHOW TpYOKOW; CTakaH C BOJAOW; CIIMYKH; TEPMOMETpP; CTaKaH C
XOJIOJTHOM BOJOM; YaHUK C ropsiueii BOAOM (OUH Ha BCEX).

AKTyaau3anus 0a30BbIX 3HaAHUM. KUAKOCTU pacIIUpSAIOTCS CHIIBHEE TBEPIBIX
ten. OHU pacHIUpSIIOTCS BO BCeX HampaBiieHUsX. KUIKOCTh NpUHUMaeT GopMy cocyna,
B KOTOpOM OHa HaxoauTcs. Hamo yuuTsiBaTh U TemioBoepacipenue cocyaa. Tak Kak
paclIMpeHre KUAKOCTH B TPYyOKax MPeNCTaBIsieT cO00il 00BEMHOE pacllUpeHue, TO
BEpHBI (POPMYJIBI 0OBEMHOTO PACHTUPEHUS:

V, =V, *(L+ BAT),
V, =V, +V,[AT,
V, =V, =V, /AT,
AV =V, BAT;
omcrooa

A
p VAT

[Ipu yBenuueHun oObeMa TeJl YMEHBIIAETCS UX MNIOTHOCTh: p = p,/(1+ S*At), T1Ie
V u V,— 00beMBl, a pHU p,— ILIOTHOCTH COOTBETCTBEHHO TP TeMIiepatypax t u t, .

Xoxa padoThi:

1. [IpoOupky, HANMOJHEHHYIO BOJOW U IJIOTHO 3aKPHITYI0 MPOOKOW ¢ TpyOKOH,
3KMHTE B JIAMIKE IITATUBA U MOJICTABHTE O]l HEE CTUPTOBKY.

2. 3aXrure CIUPTOBKY W TPOHAOIIOJANTE 3a M3MEHEHUEM YpPOBHS BOIBI B
TpyOKe.

3. YOepute cnupTOBKY M MNpOHAOIOMANTE 32 HM3MEHEHUEM YpPOBHS BOJbLI B
TpyOke. Uto Habmoganu?

4. Bo3pMuTe ABE OMHAKOBBIE KOJIObI. B ofHYy HaseiTe Bomy, a B APYTYIO0 TaKou
&Ke 00BEM criupTa.

5. Kon6w1 3akpoiite nmpodbkamu ¢ TpyOkamu. HauanpHbIe YpOBHU BOJBI U CIIUPTA B
TpyOKaxX OTMETHTE PE3NHOBBIMH KOJIBIIAMH.

6. [TocTaBbTe KOJOBI B EMKOCTh C TOpSIYEH BOJIOM.

7. Cnenatb BBEIBOJ.
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Kpurepuu oueHku:

O1eHKa «OTJIMYHO» CTABUTCS, €CJIM 00YyYarOIUICS IO Pe3yJIbTaTaM BBIIOJIHEHUS
71a00paToOpHOI pabOThl COCTABWII OTUET, IIPU 3TOM:

— BEPHO BHEC PE3yJIbTAThI IPOBEIECHHBIX U3MEPEHUI B TaOJIHULLy;

— IPABUJIBHO BBITTOJIHWII BCE HEOOXOAMMBIE PACUETHI;

— MPaBUIBHO U aKKYPaTHO U300pa3uil pUCYHKH, YEPTEKH U TpaduKH;

— BEPHO CPOPMYITUPOBAT BHIBOIBI;

— IIPABUJIBHO BBIITOJIHWII QHAJIU3 IOTPELIHOCTEN.

O1eHKa «X0POII0» CTABUTCS, €CJIN 00yJaroIlMiics N0 pe3yiabTaTaM BbIIOJIHEHUS
71a00paToOpHOI pabOTHl COCTABMII NOJAPOOHBIN OTYET, BBIIOJIHUB IPU 3TOM TPEOOBAHUS
K OLIEHKE «OTJIMYHO», HO JOMyCTHJ 2-3 HeJo4eTa WM He Oosiee OJHOM HerpyOoi
OLIMOKH U OJHOTO HEOUETA.

OneHka «yHAOBJETBOPUTENbHO» CTaBUTCS, €CIM OTYET COCTaBJIEH HE
MOJIHOCTBIO, HO OOBEM BBINIOJIHEHHOM 4YacTH TaKOB, YTO I[O3BOJSET MOIYYUTh
MpaBUJIbHBIE PE3YJIbTAThl W BBIBOJIbI, PE3YJIbTaThl ONBITOB M W3MEPEHHUM 3alMCaHbI
BEPHO, B BBIUMCJIEHUIX OTCYTCTBYIOT I'pyObl€ OLIMOKH.

O1eHKa «HEYA0BJIETBOPUTEJIbHO» CTAaBUTCS, €CIIM OTYET IO JIabOpaTOpHOH
paboTe OTCYTCTBYET, MO0 BBINOJHEH YaCTUYHO: OOBEM BBHIMOJIHEHHON 4acTU padOThI
HE IMO3BOJSIET CJENaTh MPABWIBHBIX BBIBOJIOB, PE3YJIbTaThl ONBITOB M H3MEPEHUN
3anvcaHbl HEBEPHO, BBIUMCIEHUS HE IMPOBEACHBI WM MPOBEIEHbI C TIPyObIMHU
OLIMOKAMH.

Bpems BoinosiHenusi: 90 MuH.

3ajaHue: BHITIOJHUTH UTOTOBYIO KOHTPOJIbHYIO paboTy 3a 1 cemecTp.

IIpoBepsiemblie pe3ybTathl 00ydyenusi: [IPb—4, TIPY—4.

Tekcr 3ananusn:

Hrorosasi koHTposibHAs padora 3a 1 cemecTp

HNHcTpyKumsi: BHUMATEIBbHO TPOYUTANTE 3aJTaHNS U PELINTE 3a0a4H.

Bapuanr 1

1. JlokomoTHB pasronsiercss a0 ckopoctd 20M/c, ABUTasiCh MO MPSMOH C
yckoperreM Sm/c’. HauanbHas CKOpPOCTh €ro paBHa HYJT0. CKOJBKO BPEMEHH UTHTCS
pasron?

2. C Kakoil BBICOTHI MAaJajl0 TEJNO, €CIU B MOCIEIHIO CEKyHAY MHaJCHUS OHO
poLIOo MyTh 45M?

3. lllapuk kaTUTCS BBEPX MO IJIAJIKOW HAKIOHHON MOBEPXHOCTH, COCTABISIOIIEH
yrosi 30° ¢ TOpU30HTOM, U MPOXOAUT JI0 MOJHOW OCTaHOBKM IyTh 40cMm. Onpenenure
HaYyaJlbHYIO CKOPOCTb.

4. Kakum J0JKeH OBITh HAMMEHBINI 00beM OasuioHa, momeniaromero maccy 6,4
KI' KHCJIOPO/Ia, €CIIU €ro CTeHKH npu Temieparype 200C BbIAepKUBaIOT aBieHue 15,7
MIIa?
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5. CKOJIbKO aTOMOB PTYTH COAEPIKUTCS B BO3AyXe 00beMoM 1 M3 B OMeIIEHUH,
3apakeHHOM pTyThio, mpu Temmeparype 200C, eciau naBieHHE HACBHIIIEHHOTO Mapa
pTyTH 1ipu 310K Temmepatype 133 mlla?

Bapuanr 2

1. Canku ¢ ManbyukoM o01Iei maccoil 50 Kr mocie TOod4Ka JBUXKYTCS IO
FOPH3OHTAIBHONl  IOBEPXHOCTH ¢ yckoperueM 0,5 m/c®. YeMy paBHa cria TpeHHs?

2. CBobonHo magaromiee Teno mpomnio mociaeaaue 30 m 3a 0,5 c. Hadinure
BBICOTY IMaJICHUS.

3. JIBDKHHUK Hayalle CIycKa ¢ TOpbl UMeN CKOpOcTh 2 M/c. CIyCTUBIIUCH MO
CKJIOHY TOpbl, oOpazytomied yroia 30° ¢ rOpU30HTOM, JIBDKHUK YBEJIWYUI B CBOKO
ckopocTh 70 12 m/c. Kakoe paccrosiHMe mpoexan JbDKHUK MOA yKiIoH? TpeHuem
npeHeopeyb.

4. B konbe BMecTHMOCTBIO 100 CcM® CONEPKHTCS HEKOTOPBIH Tra3 MpH
temneparype 300 K. Ha ckonbko NMOHM3UTCS JaBi€HHE B KoJOE€, €CIU BCIEICTBHUE
yTeuxu u3 konosI Beriizer 10 Momexyin?

S. KoHueHTpanuss MOJEKyJl HEM3BECTHOTO Ta3a MPU HOPMAIbHBIX YCIOBHUSIX
paBHa 2,7.10% v . DroT *)e raz MIpU TEMIIEpATYpE 91°C u naBinennu 800 kIla umeer
IIOTHOCTB 5,4 kr/m°. HaiiTi Maccy MOJIEKyJIbI 5TOro Tasa.

Bapuanr 3

1. 3a mociaemaue t=2 C CcBOero AIBWKEHUS CBOOOIHO Iamaroiiee 0Oe3
HAYaJILHOW CKOPOCTH Telo mpouwio paccrostarue S=40 M. C kakoil BBICOTHI TTaAao Ten?

2. ABTOMOOWIH Maccodt 1 T ocTaHaBIuBaeTcs MPU TOPMOXKEHUU 3a 5 C,
MPOIAS TPU 3TOM pPaBHO3aMEJIEHHO paccTosHue B 25 M. HaliTu HauaabHYI0 CKOPOCTH
aBTOMOOMJIST; CUITy TOPMOKEHHUS.

3. Ornpenenure KHNHETUYECKYIO SHEPTUIO MyJIM MacCoy 2 rpamMMa, JIETAIIEH Co
ckopocthio 100 m/c.

4, B 6GamioHe eMKOCTBIO 6 1 1o aaBieHueM 9,4*10° Ila mpu Temmeparype
27°C naxomurest 100 T rasa. Onpenenuts MIOTHOCTH ra3a.

5. Kakum noimkeH ObITh HAaMMEHBIINH 00beM OajllIOHa, TOMEIIAIOIIET0 MacCy

6,4 Kr KHCJIOpOJa, €CIM €ro cTeHKH mpu Temneparype 20°C BBIIEPKHBAIOT JaBICHUE
15,7 MIla?

Bapuant 4
1. JIBa Tena nBKyTCs 0€3 TpeHUsI HaBcTpeuy Apyr Apyry. s tena 1: ml =3
Kr; V1 =4 m/c (nBuxKeTCs ciieBa Hampano), uist Tena 2: M2 =4 kr; V2 =2 m/c. Kyna u ¢
KaKOW CKOPOCTBIO OYyT ABUTAThCA TEJNA MOCIIE HEYIIPYTOro CTOJIKHOBEHUS?
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2. ABTOMOOWIIb, TPOTasiCh C MECTa, JBUXKETCA C yckopeHuem 3m/c2. Uemy
paBHa CKOPOCTh aBTOMOOMIIS uepes 4 c.

3. [loe3n, nBurasicb paBHO3aMEUICHHO, B TeUeHHE BpemMeHu t=1 wmMuH
YMEHBIIIAET CBOIO CKOPOCTh OT VI1=40 kM/u 1o v2=28km/4. HailTu yckopeHue a moessa
Y PACCTOSIHUE S, MPOWUJIEHHOE UM 3a BPEMS TOPMOKEHUS.

4, NneanbHas TemyioBas maimiunHa, padoTtaromas mo uukiay KaphHo, 3a mukin
MoJIydaeT OT HarpeBareisi KojdudecTBO TermioTel Q; = 2,512 kJ[xk. Temmeparypa
HarpeBarens 1; = 400 K, temneparypa xonoaunsauka 7, = 300 K. Haittu paboty A,
COBEpILIAEMYI0O MAIllMHOM 3a OJWH IUKJI, M KOJWYECTBO TEIIoThl Q,, oTaaBaeMoe
XOJIOIUIIBHUKY 32 OJIUH ITUKJL.

5. 12 r rasa 3anumaer o6seM 4 11 npu Temueparype 7°C. ITociie HarpeBaHus
rasa TpH MOCTOSHHOM JABICHHH €ro IIOTHOCTh cTana pasHo# 0,6 kr/m’. Jlo Kakoii
TeMIEepaTypbl Harpeau raz?

Bapuant 5

1. [[Tapux KaTuTCS BBEPX MO TIJIAAKOM HAKIIOHHOM TOBEPXHOCTH,
cocTasisironier yroa 30° ¢ rOpU30HTOM, U MPUXOAUT 10 MOJIHOM OCTaHOBKHU ITyTh 40CM.
Onpenenure HAYAIbHYIO CKOPOCTb.

2. C kako# BBICOTHI NAJANI0 TEJIO, €CIU B MOCIEIHIOI CEKYHIY IMaJCHUS OHO
MPOILIO yTh 45M?

3. JIokoMOTHB pasronsercs A0 ckopoctu 20M/c, NBUTasich MO MOPSAMOHN ¢
yckopeHueM Swm/c2. HauanbHast ckOpocTh €ro paBHa HyJ0. CKOJBKO BPEMEHM JUTUTCS
pasrox?

4, CKolbKO aTOMOB PTYTH COACPXKUTCS B BO3ayxe oObemMoM | M3 B
IIOMEILECHNH, 3apaXEHHOM pTyThlo, mpu Temmeparype 200C, ecnu aaBieHue
HACBILIEHHOIO Mapa pTyTH npu 3Tou temneparype 133 mlla?

5. Kakum noimkeH ObITh HAaUMEHBIINH 00beM 0ajllIOHa, TOMEIIAOIIETO MacCy

6,4 Kr KUCIOpoJa, €clii ero cTeHku npu temmeparype 200C BbIAEPKUBAIOT JAaBJICHUE
15,7 MlIIa?

Bapuanr 6
1. Onpenenure KHNHETUYECKYIO SHEPTHUIO MyJIM Maccoi 2 rpamMma, JIETAIIEH co
ckopoctbio 100 m/c.
2. ABTOMOOWIH Maccoit 1 T ocTaHaBIMBaeTcs MPU TOPMOXKEHWUU 3a 5 C,

MPOIAS TPU 3TOM paBHO3aMEJJIEHHO paccTosHue B 25 M. HaliTu HauaabHYI0 CKOPOCTH
aBTOMOOWJIS; CUITY TOPMOKEHUS.

3. 3a mocinemuue t=2 C CBOEro MABM)KEHHS CBOOOIHO Iajaroriee 0Oe3
HayaJbHOU CKOPOCTH TeJ0 Mpouuio paccrosinue S=40 M. C kakoil BBICOTHI Ma1aJ10 Te?
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4, Kakum noimkeH ObITh HAUMEHBIINN 00beM 0ajllIoHa, TOMEIIAIOIIET0 MacCy
6,4 Kr Kuciopoja, eciu ero creuku npu temmneparype 20°C BBIIEpKUBAIOT JaBJIEHUE
15,7 MIla?

5. B GamioHe eMKOCTbIO 6 11 moj maBieHueM 9,4%10° ITa mpu Temmeparype
27°C naxomures 100 T raza. OmnpesennTh IITOTHOCTh Ta3a.

Bapuant 7

1. Canku ¢ ManbyukoM o001Iel maccoi 50 Kr mocie TOMYKa JBUXKYTCS IO
TOPU30HTAJIBHOM  MOBEPXHOCTH C YCKOpeHHeM 5 M/c2. UeMy paBHa cuiia TPeHUs?

2. JIBDKHUK B Hayaje CIycKa ¢ TOpbl UMeN CKOpocTh 2 M/c. CIyCTUBUINCH O
CKJIOHY TOpBI, 00pa3zytoiieit yroa 30° ¢ ropu30HTOM, JILIKHUK YBEIUYUI CBOIO CKOPOCTh
1o 12 m/c. Kakoe paccTosiHue Ipoexalt JIbDKHUK 1Mo YKJIoH? TpeHueM npeHeopeys.

3. B kombe BMecTHMOCTEIO 100 oM COZIEPKUATCSI HEKOTOPBIM Tra3 IIpH
temrniepatype 300 K.. Ha ckoyiibko MOHM3WUTCSA AaBiCHHE B KOJO€, €CIM BCIEIACTBUE
YTEUKH U3 KOJOBI BHIMACT 10% MOJIEKYN?

4, CBoboaHo magaromiee Teno mpomnnio mociaeaaue 30 m 3a 0,5 c. Hatinure
BBICOTY MaJICHUS.

S. KoHueHTpanuss MOJIEKyJl HEM3BECTHOIO ra3a MpPU HOPMAIbHBIX YCIOBHUAX
paBHa 2,7.10% . DtoT *)e raz MIpU TEMIIEpATYpE 91°C u naBiennu 800 kIla nmeer
IUIOTHOCTH 5,4 kr/M°. HaifTi Maccy MOJIEKYJIBI 9TOrO rasa

Bapuanr 8

1. JlepeBsiHHBIN OpycOK Maccoil 2 KI' TAHYT PaBHOMEPHO IO JEPEBSIHHON
JIOCKE, PACITOJIOKEHHOW TOPU30HTAJIbHO, C MOMOIIBI IPYKHUHBI C *KeCTKOCThIO 100
H/m. Koaddurment tpenus pasen 0,3. HaliTu ynmuHeHHe TIPYKUHBI.

2. KakoBo maBieHne c)XaTtoro Bo3ayxa, HaXOJSIIErocsl B OalNIOHE EMKOCTBIO
20 1 mpu 12 °C, ecmi macca sToro Bosayxa 2 Kkr?

3. ABTOMOOWIH Maccoit 1 T ocTaHaBIuBaeTcs MPU TOPMOXKEHUU 3a 5 C,
PO IPU 3TOM PaBHO3aMEJIEHHO paccTosHUE B 25 M. HaliTh HayanpHyI0 CKOPOCTH
aBTOMOOWJIS; CUITy TOPMOKEHUS.

4, JIBa Tena ABWXKYTCS 0€3 TpeHUs HaBCcTpeuy apyr apyry. s tena 1: m1 =3
Kr; V1 =4 m/c (nBmKeTCs ciieBa Hamparo), uist Tena 2: M2 =4 kr; V2 =2 m/c. Kyna u ¢
KaKoOW CKOPOCTBIO OYyT ABUTaThCA TEJA MOCIIE HEYIIPYTOro CTOJIKHOBEHUS?

S. CKOJIbKO aTOMOB PTYTH COJEPXKHUTCS B Bo3ayxe oO0bemom | M3 B
MOMEILEHUH, 3apaXE€HHOM pTyThlo, mpu Temneparype 200C, ecnu JaBlieHHE
HACBIIIEHHOTIO Mapa PTyTH npu 3Tor temneparype 133 mlla?

OTBeTbI K KOHTPOJIbHOM padoTe

Ne 3ananus [IpaBuibHBIN BapuaHT OTBETA
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Bapuanr 1 Bapuant 2 Bapuanr 3 Bapuanr 4
1 4c 25H 45 m 1 m/c
2 125 m 195 m 10 m/c, 2000 H 12 m/c
3 2 m/c 14 m 20 JIx 566, 67 M
4 31n 4,14 *10"3 Ila 4,3 *10"-3 628 JIx, 1884 Tx
5 3,2*10M9 | 3,4 *10"-26 xr 317 1400 K
Ne 3aiams [IpaBWIbHBIN BapuaHT OTBETA
Bapuant 5 Bapuanr 6 Bapuant 7 Bapuant 8
1 2 m/c 20 JIx 25 kr 0,06 m
2 125 Mm 10 m/c, 2000H 14 m 8,2 *10"6 I1a
3 4c 45 m 4,14 *10"3 Ila 10 m/c, 2000 H
4 3,2 *10M9 31n 195 m 1 m/c
5 317 4,3 *10"-3 3,4 *10"-26 xr 3,2 *10"19

Kpurepuu onenkmu:
OrneHka «OTJIMYHO0Y» — €CJIM 00YYarOUTUICs TPaBUIILHO BBITTOIHIII BCE 3a/1aHMUS.

OreHKa «XOPOIIO» — eCITU O0YJAFOIITMIICS TIPABUIIHHO BBITTOTHII 3—4 3aaHu.
O1eHKa «yI0BJIETBOPHUTEIBHO» — €CIIM O0YYAIOUTUIICS MPABUIHHO BBHITTOIHII 2

3aaHus.

Bpems BoinosiHenus: 90 MuH.
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Paznen 3. daekTpoauHamMuka
Tema 3.1. DaekTpocraTuka
3ananue: BHINOJIHUTH NPOBEPOUHYIO padboTy No2.
IIpoBepsiembie pe3yabTarhl 00yuenusi: MP, I1P6-4, I1P6-6,I1P6-10
TekcT 3a1anus:

IIpoBepounasi padora Ne2
HHcTpyKUMs: pemuTh 3a1a49H.

Bapuanr 1

1. JIBa aJeKTpUUYECKUX 3apsia, OAUH U3 KOTOPBIX B JIBA pa3a MEHBIIE APYroro,
HaxomsCch B Bakyyme Ha paccrosHuu 0,6 M, B3aumoxaeicTtByer ¢ cwiod 2 mH.
OnpenenuTs 3TU 3apsibl.

2. Havitu 3apsia, CO3Mar0IIMKA 3JIEKTPUYECKOE T0JIE, €CIIA HAa PACCTOSHUU S5 CM OT
3apsiia HanpsikeHHOCTh 1ot 0,15 MB/wm.

3. KakoBa pa3HOCTh MOTEHIMAJIOB JIBYX TOUYEK AJIEKTPHUUECKOTO MOJIsA, €CIU IS
nepeMelneHus 3apsaaa 2 MkKi Mexay 3TUMU TOYKaMu coBepiiieHa padota 0,8 m/[x?

Bapuanr 2

1. C kaxoil cuyioil B3aMMOJIEHUCTBYIOT B BaKyyMe JBa TOUEUHBIX 3JIEKTPUUECKUX
3apsina o 12 uKu, ecnu paccrossHue mexay HuMu 3 cM? Bo CKOIBKO pa3 yMEHBIIUTCS
CHUJIa B3aUMOJICHCTBUS, €CIIM 3apsJibl OYIyT HAXOAUTCS B BOJiE?

2. Ha 3apsig 30 aKon, BHECEHHBIN B TaHHYIO TOUYKY TOJIA, AecTByeT cuia 24 MxH.
Haiitn Hanps»KEHHOCTH MOJIS B TaHHOW TOYKE.

3. Ot Kakoro HampspKeHHs] HYXXKHO 3apsAauTh KOHACHCATOp €MKOCThI0 4 MKD,
9TOOBI eMy cooOuwmTh 3apsy 0,44 mKn?

OTBeThI K IPOBEPOUYHOI padoTe

[IpaBuiibHBIN BapUaHT OTBETA
Ne 3ananus
Bapuanr 1 Bapuanr 2
1 4.107" K 1,44 mH;
2-107 Kn B 81 pa3
2 42 uKn 800 B/m
3 400 B 110 B

Kpurepum ouenkmu:

— COOTBETCTBHE OTBETOB IIPAaBUJIBHBIM BapHaHTaM.

OrneHka «OTJAMYHO» — €ClIi 00yYaroluiicss MpaBUJIbHO BBIMOJIHWI 3 3aJaHUs B
OTBEACHHOE BpEMs.

OneHka «XOpomo» — ecid 00y4aroIIUiCs MPaBHJIBHO BBIMOJHUI 2 3aJlaHusl B
OTBEACHHOE BpEMs.
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OreHKa «y10BJIETBOPUTETbHO» — €CITU 00yUJaOIIUICs MPABUIIBHO BHITOTHII |
3aJlaHue B OTBEJCHHOE BPEMSI.
Bpemsi Boinosinenusi: 35 MuH.

Tema 3.2. IlocTOAHHBIN dJIeKTPUYeCKH TOK. TOKH B pa3jIMuHbIX cpeaax

3anaHue: BRIMOTHUTH JTabopaTopHyo padoTy NelO.
IIpoBepsiemblie pe3yabTarbl 00yuenusi: MP, [1P6-4, [1P6-6,11P6-10
Tekcr 3ananus:

JlabopaTopHnasi padora Ne 7

Tema: nzyuenue 3akoHa OMa JJis1 y4aCTKA 1eNH, 0CIeA0BATEIbHOIO U
NapajieIbHOr0 COeJUHEHHS POBOIHUKOB

Lenab: Ha ombITe YCTAaHOBUTH 3aBUCUMOCTH CHJIBI TOKa OT HANpPSDKEHUS U
COTPOTUBIICHUS; DKCIEPUMEHTAIBHO TPOBEPUTH 3aKOHBI IOCIEIOBATENFHOTO U
MapajuIeTbHOTO COSTUHEHUH TPOBOIHUKOB:

1) 03HAaKOMUTBCS ¢ TPUOOPAMHU JIJIs1 POBEICHUS ATOU JIaOOpaTOPHOU PabOTHI;

2) HAYYUTHCS COSTUHATH PE3UCTOPHI MOCIEIOBATENFHO U MAPAJIICIHHO;

3) Hay4YUTHCSI U3MEPSATH U PACCUUTHIBATH COMPOTUBIICHUE MTPH MOCIEA0BATEIIbHOM
U apaJlyIeIbHOM COEIMHEHUU PE3UCTOPOB.

I[IpubGopsl uW  MaTepuajbl: ammnepMmeTp  J1abOpaTOpHBIA,  BOJBTMETP
71ab0paTOPHBIi, UCTOYHUK MUTAHUS, HA0OP M3 PE3UCTOPOB, PEOCTAT, KITFOY 3aMBIKAHHSI
TOKa, COeAMHUTEIbHBIC TIPOBO/IA.

Xoa padorbi:

1. [lnst BeIMOTHEHUS pabOTHI COOEPUTE ANEKTPUIECKYIO IIeTh U3 UCTOUYHMKA TOKA,
aMIiepMeTpa, peocrara, IPOBOJIOYHOTO PE3UCTOpa conmpoTuBiIeHneM 2 OM H Kirova.

2. [lapanenbHO MPOBOJIOYHOMY PE3UCTOPY IPUCOEAUHUTE BOJILTMETP pHC. 6.

i
=1

puc. 6

UccienoBanue 3aBUHCHMOCTH CHJIbI TOKA OT HANPSKEHUS HA JaHHOM
yuyacTke 1emnu:

1. Bkirounte TOK U MPHU MOMOIIM PEOCTaTa, JTOBEAUTE HAMPsHKEHUE Ha 3aKUMax
MpoBOJIOYHOTro pe3uctopa a0 1 B, 3atem no 2 B u no 3 B. Ilpu 3TOM Kaxawlil pa3
U3MEPSUTE CUITY TOKA.
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Pe3ynbTaThl 3aHecuTe B TaOJIHUILY:

Hanpasenne, B

Cuna Toka, A

2. Ilo skcniepyMEHTaNbHBIM JaHHBIM [TOCTPOUTE rpapUK 3aBUCUMOCTHU CUJIBI TOKA
OT HaIIPSDKEHUS.

3. Cnenaiite BBIBOJ.

HccaenoBanue 3aBUCMMOCTH CHJIBI TOKA OT CONPOTHBJICHUS Y4YaCTKA LENU
NPU NOCTOSTHHOM HANPSIZKEHHH HA ero KOHIAX:

1. Bkirounte B L€ TPOBOJOYHBINA PE3UCTOP CHadasla cCONpOoTHBIEHHEM 1 Om,
3areM 2 Om u 4 Owm. IIpm momomm peocrara yCTaHaBIMBAaWTE HA KOHLAX y4acTKa
Ka)KIpIi pa3 OHO U TO K€ HampsbkeHue 2 B.

2. 3mepsiiiTe py 3TOM CHIIy TOKA U pPe3yIbTaThl 3aHECUTE B TAOJIUILY:

ConpoTHeieHHE
YHACTEL, Om

Cuna Toka, A

3. IToctpoiiTe rpaduk 3aBUCUMOCTH CHJIBI TOKA OT CONMPOTUBIICHHUS.

4. CnemaliTe BBIBOJI.

HN3yuenne MoCJ1eI0BATEJIbLHOI0 " napasuiejJbHOro coeTMHEeHU M
NMPOBOJIHUKOB:

N3y4yenne nmocjieq0BaTe;ibHOTO COeTUHEHMS

1. CobGepute 1enb JJs W3YyUYEHHS TOCJIEAOBATEIBLHOTO COEIUHEHUSI O CXEeMe

(puc. 7).

puc. 7

2. WM3meppre cuny Toka. M3MepbTe HaNpsbKeHHWE, MOOYEPEIHO BKIIKOYAS
BOJIbTMETP K MEPBOMY PE3UCTOPY, KO BTOPOMY PE3UCTOPY M KO BCEMY YYACTKY.
3aHecuTe B TaOJIUILYy pe3yabTaThl U3MEPEHUH.

ILA U, B U, B Uu,B Ry, Om Ry, Om R, Om
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U
3. Beuucnoure compotuBieHus 1o (Qopmymam: R, :%,Rz :%,R :TI/I

pe3ynbTaThl 3aHecure B Tabmuiyy. [lo nmawHpiM Tabmuibel mpoBepbTe (HOPMYIIBI
nocyienoBarenbHoro coequuenusa |, =1, =1;U =U, +U,.

4. TlocMOTpHUTE HA PE3UCTOPHI U 3AMUIINATE 3HAUCHUS CONTPOTUBICHUH.

R =..0u,R, =..0m.

5. BpluncauTe paccUMTaHHOE CONPOTHUBICHHE MPHU  MOCIEAOBATEIIbHOM
coequHeHnU R =R, +R,.

6. CpaBHHMTE UW3MEPEHHOE U  pPAaCCUYUTAHHOE  COMPOTUBIICHUS  MPHU
MIOCJIEIOBATEIbHOM COCAMHEHUH.

N3yuyeHue napajiiejibHOI0 coeIMHEHUsI

1. CoGepuTe menb s U3yUeHUS apalIeIbHOTO coequHEHUs (puc. 8)

©
O

puc. 8

i
[ e ]

2. 3aMKHWTE LENb W HM3MEPHTE CHIy TOKAa W HANPSHKEHHWE HA YYacTKE IpHU
[1apajuIeIbHOM COECIMHEHUU.
3. Ilonp3ysich U3MEPEHHBIMU JaHHBIMH, BBIUMCIUTE COMPOTUBIIEHUE ydacTKa IIPU

U
napajijieJIbLHOM COCIMHCHUU: R = T

4. ITocMoTpHUTE HA PE3UCTOPHI U 3aNUIINTE R, =..0M, R, =...0m.

5. Beruucnure mo ¢opmysie CONPOTHUBJICHUE MPU MAPATIICIBHOM COCIUHEHUU:

1 1 1
~=-—+-— (pacCUMTaHHOE COMPOTUBIICHUE).
R R R,

6. CpaBHHTE PAaCCYUTAHHOE U U3MEPEHHOE COINPOTUBIICHHS MPH MAPAIIIEITBHOM
COEJIMHEHHUHU.

7. CnenanTe BbIBO/I.

Kpurepuu oueHku:

OreHKa «OTJIMYHOY CTABUTCSI, €CITU OOYYAIOIIHNIICS TI0 PE3yIbTaTaM BBITIOTHEHUS
1abopaTopHOI pabOTHI COCTABUI OTYET, MPU ITOM:

— BEPHO BHEC PE3Y/IbTaThl MPOBEJACHHBIX U3MEPECHUN B TaOJHITY;

— TIPABUIJIHHO BBITIOJTHAJI BCE HEOOXOMMBIC PaCUETHI;

— IPABWJIBHO W aKKypPaTHO M300pa3mil PUCYHKH, YEPTEKHU U TpaduKH;
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— BEPHO CPOPMYITUPOBAI BHIBOIBI;

— MPaBUJILHO BBITIONHWII aHAIHN3 TIOTPEITHOCTEH.

O11eHKa «XOPOII0Y» CTaBUTCS, €CIIM O0YJAIOIIMIACS TI0 pe3yIbTaTaM BBIIOJTHCHUS
1ab0opaTopHOi pabOTHI COCTABHII TOAPOOHBIN OTYET, BHITIOJHUB MPU 3TOM TPEOOBAHUS
K OIICHKE «OTIUYHO», HO NOMyCTWJI 2-3 HEeIoYeTa WM He Ooyiee OqHOW HerpyOoit
OIIMOKHU U OHOTO HEJA0UETA.

OneHka «yJdOBJIETBOPUTENbHO» CTAaBUTCS, €CIM OTYET COCTaBJICH HE
MOJTHOCTBIO, HO OOBEM BBHIMOJTHCHHONW YacTH TaKOB, YTO IIO3BOJISIET IIOJYYHTh
NPaBWIBHBIC PE3YJIbTaThl U BBIBOJBI, PE3YJIbTAThl OMBITOB W W3MEPEHHUH 3alrCaHbI
BEPHO, B BRIYUCIICHUSAX OTCYTCTBYIOT TPyObIC OIIMOKH.

OreHKa «HEYT0BJIETBOPUTEIbHO» CTAaBUTCS, €CIM OTYET MO J1abopaTopHOH
paboTe OTCYTCTBYET, JIMOO BBIMTOJIHEH YaCTHYHO: 0OHEM BBITIOJIHEHHONW YacTH pabOThI
HE TIO3BOJISIET CJENaTh TMPABWIBHBIX BBIBOJOB, PE3YIbTaThl OMBITOB W H3MEPEHUI
3amucaHbl HEBEPHO, BBIUMCICHUS HE TMPOBEACHBI WM TPOBEICHBI C TPyOBIMHU
OIIMOKaAMH.

Bpems Boinosnenusi: 90 MuH.

3agaHue: BBINOJIHUTH JIa0opaTopHyto padoty Nel2.
IIpoBepsiemble pe3yabTaThl 00yuenusi: MP, [1P6-4, [TP6-6,11P6-10.
Texcr 3axanus:

JlaGoparopHasi pabGora Ne 8

Tema: onpenenenune I{C 1 BHyTPEeHHEro CONNPOTUBJICHUS UCTOYHUKA TOKA

Heuab: nsmeputs 3/1C 1 BHYTPEHHE CONPOTUBIIEHUE NUCTOYHHUKA TOKA.

IIpubopbl 1 MaTepuasbl: aMIIEPMETP U BOJIBTMETP, PEOCTAT, COCAUHUTEIBHBIC
IIPOBOAA.

B oaroit maGopaTtopHoii paboTe NpPHMEHSAETCS CcXeMa JJICKTPUYSCKOW IIeTH,
npeacrabieHHas Hwke (puc. 10). B cxeme B kauecTBe MCTOYHMKA TOKA MCHOJIB3YIOT
AKKyMYJISITOp WM OaTtapeiky OoT KapMaHHOTO (OHApSI.

l/?"'x"l
N/

puc. 10

Ecmm xmou paszomkHyT, TO0 OJIC HCTOYHHMKAa TOKa paBHA HANPSHKEHUIO Ha
BHEIIHEN Lenu. B 3KcriepuMEHTE MCTOYHUK 3aMKHYT Ha BOJIBTMETP, COIPOTHUBIICHHE,
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KOTOPOTO JOJDKHO OBITh TOpa3iao OOoJbIle BHYTPEHHETO COMPOTHUBIICHUS HMCTOYHHKA
ToKa. J[1s1 u3MepeHust HanpsiKeHUs1 MOKHO MCITOJIb30BaTh BOJIBTMETP cO Ikayion 0—6 B,
cornpotuiieHueM 900 Om, Tak KaK CONPOTUBIICHUE UCTOYHUKA TOKA MaJIo.

Jlns1 onpeniesieHUs BHyTPEHHETO CONMPOTUBIICHUSI MCTOYHUKA TOKA HYXKHO JIBAXK bl
M3MEPUTH TOK U HAMPSHKEHUE TP ABYX MOJOKEHUSAX JBUXKKA PEOCTaTa.

Torna BHyTpeHHEE COMPOTUBICHUE UCTOYHHKA OYJET PaBHO : I = % a OJI1C

2 1

Oyner paBHa : £=U, +1,*r.

Xoxa paboThi:

1. Cobepute »SIEKTpUUECKYIO Ienb Mo cxeme. [lpoBepbTe NPaBUILHOCTH
MOJKJIFOYEHHS BOJIbTMETPA U aMIIepMeETpa.

2. IlpoBepbTe paboOTy IENMM MPH Pa30OMKHYTOM KJIOYE, ITOTOM IPH 3aMKHYTOM
KJII0Ye.

3. IIpu pazomkHyTOM KItoue udmepbre J/JC ncTOUHMKA TOKA.

4. Ilpu 3aMKHYTOM KJIIOU€ MpPU JABYX MOJOKEHUSIX JBUKKA PEOCTaTa CHUMUTE
MOKa3aHus aMIIepMETpa U BOJbTMETPA.

5. Pe3ynbTaThl M13MEpEHUI U BEIYUCIICHUHN 3alUIITUTE B TaOIUITY:

I, A I, A Uy, B U;, B | R,Om E.B
I
|

6. CremaiTe BBIBO/I.

Kpurepuu ouenkmu:

OreHKa «OTJIMYHO0Y» CTABUTCSI, €CITU OOYUAIOIIHMICS IO Pe3yibTaTaM BITIOTHEHUS
n1abopaTopHOI pabOTHl COCTABUII OTYET, MPU ITOM:

— BEPHO BHEC Pe3YJIbTaThl MPOBEJCHHBIX U3MEPEHUN B TAOJHILY;

— TIPABUJIHHO BBITIOJTHAJI BCE HEOOXOMMBIC PACUETHI;

— IPABUJIBHO W aKKypPaTHO M300pa3wil pUCYHKH, YEPTSKH U TPaPUKH;

— BEpHO c(POPMYJIUPOBAI BHIBOJIbI;

— TIPABUJIHLHO BBITTOJTHIJI aHATU3 TTOTPENTHOCTEH.

OreHKa «XOPOI0» CTABUTCS, €CIIM 00YJaIOUUHCs 0 pe3yJbTaTaM BbITIOJHEHUS
nabopaTopHO pabOTHl COCTABUII MOJAPOOHBIM OTYET, BBHIMIOJHUB MPU ATOM TPEOOBAHUS
K OIICHKE «OTJIMYHO», HO JOMYCTWI 2-3 HeJoueTa WM He 0oyiee OJHOW HErpyOoi
OIIMOKU M OJHOTO HEAOUYETA.

OneHka «ydOBJIE€TBOPUTENbHO» CTaBUTCS, €CIM OTYET COCTaBJCH HE
MOJIHOCTBIO, HO OO0BEM BBITIOJIHGHHOW 4YacTH TAaKOB, YTO ITO3BOJISIET IOJIYYUTH
MpaBUJIBLHBIC PE3YJbTaThl W BBIBOJIBI, PE3yJbTaThl ONMBITOB M W3MEPCHHH 3alMCaHbI
BEPHO, B BBIUMCIIEHUSX OTCYTCTBYIOT TPyObI€ OIIHUOKH.
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O1neHKa «HEyI0BJIETBOPUTENbHO» CTAaBUTCS, €CIIM OTYET IO JIAOOpaTOpHOM
paboTe OTCYTCTBYET, MO0 BBIINOJHEH YACTUYHO: OOBEM BBINOJIHEHHON 4acTU padOThI
HE MO3BOJSET CHeNaTh MPABUJIbHBIX BBIBOJOB, PE3YJIbTAaThl ONBITOB M H3MEPEHUU
3alliCaHbl HEBEPHO, BBIUMCIEHMS HE NPOBEJACHBbl MM IIPOBEIEHBI C IPyObIMHU
OILIMOKAMH.

Bpems BbinosaHenusi: 90 MuH.

Tema 3.3. MaruuTHoe moJie. JJIeKTPOMATHUTHASL MHAYKIMS
3aaHue: BBINOJHUTH MPOBEPOUHYIO padoTy Ne3.

IIpoBepsiembie pe3yabTarhl 00yuenusi: MP, I1P6-4, [1P6-6,11P6-10
TekcT 3a1aHuA:

IIpoBepounasi pa6ora Ne3
HNHcTpyKIusi: peninTh 3a1a9H.

Bapuanr 1
1. IlpsMonuuelHbId TPOBOAHUK JiauHONM 0,4 M TOMElleH B OJHOPOIHOE
MAarHUTHOE TMOJIE NEPINCHAUKYISPHO JIMHUAM MArHUTHOM HMHAYKOMH. Omnpenenure

HHAYKOWIO MAaroHuTHOI'O ITIOJIA, CCJIHM IIPpU CHUJIC TOKa 2 A Ha IMPOBOJHHUK I[CI?ICTBYGT CHJIa
4 H.

2. PaccuuraiiTe cuily TOKa, IPOTEKAIOLIETO MO INIOCKOMY KOHTYpPY IUIOLIaAbIO 5
cM’, HAXO[AIIEMYCSl B OJHOPOAHOM MATHHTHOM Toie ¢ HHmykumeir 0,5 Tim, eciu
MAaKCUMAJIbHBIM BpPaIIAlOIIMA MOMEHT, JIEWCTBYIOIIMKA HAa KOHTYP CO CTOPOHBI IOJS,
paseH 0,25 mH - M.

Bapuanr 2
1. KakoBa cwia TOKa, NTPOXOASIIEI0 MO MNPSAMOJUHEHHOMY MPOBOJAHUKY,
PAacCMoJIO)KEHHOMY TEPHEHIUKYJISIPHO OJHOPOJHOMY MAarHUTHOMY TIOJIIO, €CJIM Ha
AKTUBHYIO 4acTh NMpoBojgHUKA aiuuHou 40 cm neiictByer cwia B 20 H npu nHayKnmm
MarauTHoro mojs 10 Ta?

2. Yemy paBHa MHAYKIMS MarHUTHOTO TIOJIA, €CJIM Ha MPSMOYTOJIbHYIO PaMKY,
cHia TOKa B KoTopoii 0,5 A, IeiicTByeT MaKCHMAJIbHbIH Bpamaroumii Moment 107 H -
M? Pasmepsl pamku 20 x 30 cM’

OTBeTBbI K IPOBEPOUYHOI padoTe

[IpaBuIIbHBIN BapUAHT OTBETA
Ne 3ananng
Bapuanrt 1 Bapuanr 2
1 5Tn SA
2 I A 0,33 Tn
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Kpurepuu oneHku:

— COOTBETCTBHE OTBETOB MTPaBUIILHBIM BapUAHTAM.

O1neHKa «OTJIMYHO0Y» CTABUTCS B CICAYIOMINX CIyYasx:

— paboTa BBIMOJIHEHA TTOJHOCTHIO;

— B JIOTHYECKHUX PACCYKJICHUSIX U OOOCHOBAHUSIX HET MPOOEIOB U OIIHUOOK;

— B PCIICHUH HET MAaTeMaTHYEeCKHX OIIMOOK (BO3MOXHAa OJHA HETOYHOCTD,
OMHCKa, HE SBJSIONICECS CIEACTBHEM HE3HAHWA WIM HENOHMMAaHUA y4eOHOTO
Marepuana).

O1neHKa «XOpOoII0Y CTABUTCA B CICAYIOIIMUX CIyYasx:

— paboTa BBINOJIHEHA TMOJHOCTbIO, HO OOOCHOBaHHUS IIIArOB PEIICHUS
HEJ0CTaTOYHBI;

— JIOMyIIEHa OJJHA OIIMOKa MJIU IBa—TPU HEAOYETA B BBIKIIAIKAX.

OneHka «yI0BJIeTBOPUTEIbHO0Y» CTABUTCS B CICAYIOMINX CIyYasx:

— JonyuieHsl Ooznee OnHOM oOmMOKM wWid 0Oojiee JIBYX—TpEX HEI0YETOB B
BBIKJIa/IKaX, HO OOyYaromuiics BiaJeeT OO0s3aTeNbHBIMH YMEHUSIMU TIO0 TMPOBEPSIEMOM
TEME.

O1ieHKa «HEeYA0BJIETBOPUTEIbHO0)» CTAaBUTCS B CICAYIOIIUX CIyYasx:

— JIONYIIEHbI CYIIECTBEHHbIE OIIMOKM, IOKa3aBIIME, YTO OOy4arouuiics He
BJIa/ieeT 00s3aTeNbHBIMH 3HAHUSMH T10 JAHHOW TeME B TIOJTHOU MEPE;

— paboTa moOKa3zajga IOJHOE OTCYTCTBHUE Yy OOydaromierocss o0si3aTelbHbIX
PE3yNbTaTOB OCBOEHUS 110 IPOBEPSEMOM TEME.

Bpems BoinosiHenusi: 20 MuH.

Pasznen 4. Kosiebanusi 1 BOJIHbBI

Tema 4.1. MexanuuyecKue 1 3JIEKTPOMATHUTHBIE KOJIeOaHUS

3agaHue: BBINOJIHUTH JJA0OpaTOpHYIO padoTy Ne9.
IIpoBepsiemblie pe3yabTarbl 00yuenusi: MP, [TP6-4, [1P6-6,I1P6-10
Tekcr 3aganus:

JlaGoparopHasi pabora Ne 9

Tema: udyuyeHue 3aBUCHMOCTH NEPHOJA KOJIeOaHUI NPYKMHHOI0O MASITHUKA OT
MAacchl Ipy3a U KeCTKOCTH NMPYKUHBI
Ieab: BBIACHUTH, KaK 3aBUCUT NEPUOJ KOJCOaHWI MPY>KUHHOTO MasiTHUKA OT
MaccChl Tpy3a U )KECTKOCTH MPY>KUHBI.
IIpubGopsbl U MaTepuadbI: IPYKUHBI, HAOOP Tpy30B, Maccoii 100 T, cekyHmomep.
Xoxa padoThi:
1. 3akpenuTe Npy>kKUHY B IITATUBE U MOJIBECHTE K HEM OJIUH TPY3.
2. U3mepbTe Bpems 10 xonebaHui.
3. Beluucnure nepuos.

38



4. IToBTOpUTE OIBIT, MEHSISI YHCIIO MTOBEIIEHHBIX TPY30B.

5. OcTaBUB OJMH Tpy3 U MEHSS MPYXKUHBI pa3HON JKECTKOCTH, U3MEPhTE MEPUOT
KoJieOaHui rpys3a.

6. Bce nu3MepeHus v BEIYHUCICHUS 3aHECTH B TAOJIHILY:

In." — MMOCTOAHHOA BEITHYHHA |HI — IMACTOAHHOA BEITHYMHHA

=
5] 5 -
z = : z = ' T
= — t = = —_ ,E: =
= = = = = = = 3
E S z 3 o g = = = =
= o y t=1 = = o t te i
= 2 3 S = = e 3 o =,
° < g S = ° S g S =y
g -1 = = o E -1 = o "
= = g S 2 = = 5
2 5 = = 2 5 = g
5 & |§F = = R
ua] = m = 3

] 10 o1 | 1 10 10

2 10 02 | 2 10 20

3 10 03 | 3 10 30

4 10 04 | 4 10 40

7. Cnenaiite BBIBOJ O TOM, KaK 3aBUCUT MEPUOJ KOJeOaHUU rpy3a OT MaccChl
ITO/IBEIIEHHOTO I'PY3a U OT )KECTKOCTH IPY>KUHBI.
8. PaccumTaiite nepuos sl KaKI0TO CiIydasi IBaXK/Ibl U CPaBHUTE.
t

T=—,
N

T :27r\/E
k

9. CnemanTe BBIBO/I.

Kpurepuu ouenkmu:

OreHKa «OTJIMYHO0Y» CTABUTCSI, €CITU OOYUAIOIIHMICS IO Pe3yibTaTaM BITIOTHEHUS
nmabopaTopHOI pabOTHI COCTABUI OTYET, IPU ITOM:

— BEPHO BHEC Pe3YJIbTaThl MPOBEJCHHBIX U3MEPEHUN B TAOJHILY;

— TIPABUJILHO BBITIOJIHUII BCE HEOOXOMMbBIE PACUETHI;

— IPABUJIBHO W aKKypPaTHO M300pa3ml pUCYHKH, YEPTEKHU U TpaduKH;

— BEpHO cPOPMYJIUPOBaI BHIBOJIbI;

— TIPABUJIHLHO BBITIOJTHWJI aHATN3 TTOTPEITHOCTEH.

OreHKa «XOPOI0» CTABUTCS, €CIIM 00YJaIONUIACS IO pe3yJbTaTaM BbITIOJHEHUS
nabopaTopHOI pabOTHl COCTABUII MOJAPOOHBIM OTYET, BBHITIOJHUB MPU ATOM TPEOOBAHUS
K OIICHKE «OTIMYHO», HO NOMyCTWJI 2-3 HEeIoYeTa WM He 0oyiee OJHOW HerpyOoit
OIIMUOKH U OJTHOTO HEJOUETA.

OneHka «ydOBJIE€TBOPUTENbHO» CTaBUTCS, €CIM OTYET COCTaBJCH HE
MOJIHOCTBIO, HO OOBEM BBITIOJIHGHHOW 4YacTH TAaKOB, YTO ITO3BOJISIET IOJTYYUTH
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NpaBUJIbHBbIE PE3YyJbTaThl W BBIBOJbI, PE3YJbTAaThl ONBITOB M H3MEPEHHUM 3amMCaHbl
BEPHO, B BBIYUCIICHUSIX OTCYTCTBYIOT IpyObI€ OLIMOKH.

OneHka «HeyI0BJIETBOPUTEIbHO)» CTABUTCS, €CIM OTYET MO JIabopaTOpHOM
paboTe OTCYTCTBYET, JIMOO BBITIOJIHEH YaCTUYHO: 0OBbEM BBITIOJIHEHHON 4acTU padOThI
HE TMO3BOJISIET CJIeNIaTh MPABUJIBHBIX BBIBOJOB, PE3YJbTAThl OMNBITOB W HM3MEPEHUI
3alMCaHbl HEBEPHO, BBIYMCICHHUS HE TMPOBEJACHBI WJIH TMPOBEIACHBI C TIpyObIMU
OIIMOKaAMH.

Bpems BbinosiHenusi: 90 MuH.

Tema 4.2. Mexann4eckue U 3J1eKTPOMATHUTHBIE BOJIHBI

3amanue: BLIITOJIHUTL TECT No2.
IIpoBepsiemble pe3yabTaThl 00yuenusi: MP, [TP6-5, [TP6-7, I1P6-9
TekcT 3agaHu:
Tect Ne2
NHcTpyKknusi: B KOKIOM 3aJaHUU TECTa BBHIOPATh OJWH NPABWIHHBIA BapHaHT
OTBETA.

Bapuanr 1
1. Kakue U3 TEpEUUCICHHBIX JBIKCHHM  SBIAIOTCS  MEXaHUYECKUMHU
KoJieOaHUsIMuU ?
a) ABIDKCHHE KaMHS, T1aJIaf0Iero Ha 3eMJTIO;
0) IBM>KEHUE KavelleH;
B) JBI>KEHHE aBTOMOOUJISI IO pOBHOM J10pore;
r) nBrxeHue 3emiau Bokpyr ComHia.

2. Yactora kojebanuii — 3To

a) uyncio konebanuii 3a 10 cekyH;

0) BpeMsi OJHOTO TIOJTHOTO KOJICOaHUS;

B) YKCJIO KOJI€OaHUM 3a €IMHULY BPEMEHU;

I') OTHOIIICHHE TTPOUIEHHOTO MTyTH KO BPEMECHH.

3. B xakux eguHuLax u3Mepsercs nepuoj] koiaedanuii B cucteme CHU?
a) 'epi;

0) cekyH/a;

B) METp;

r) HeroToH.

4. Ilapuk Ha HUTU HAYMHAET CBOE JBWKEHHE U3 mosioxkeHus 1. ['me okaxercs
IApUK Yepe3 BPEMSI PAaBHOE MEPUOLY.
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a) 1;
0) 3;
B) 4;
r) 5.

5. IIpocreiimuii KoeOaTeIbHBIN KOHTYP COCTOUT U3
a) pe3ucTopa M KaTyliku;

0) UICTOYHHKA U KOHJIEHCATOPa;

B) KaTYILIKU U KOHJICHCATOPA;

I') pe3ucTopa U KOHJIEHCATopa.

6. Teno coepmraet 40 konebanuit 3a 120 c. OnpenennTs nepuo KoieOaHuu.
a) 1c;
0)2c;
B) 3 ¢;
r)4.c.

7. Kak Ha3pIBaeTcs MpOCTEMllIasi cucTeMa, B KOTOPOM MPOUCXOAST CBOOOIHBIE
ANIEKTPOMATHUTHBIE KOJieOaHus?

a) TPAH3UCTOD;

0) IeTeKTop;

B) KOJ1e0aTeNbHbIN KOHTYD;

T) TUO/I.

8. OmpeneneHue MECTOIMOJIOKEHHUSI O0BEKTa C TMOMOIIBI0 AJIEKTPOMATrHUTHBIX
BOJIH Ha3bIBAIOT

a) YIbTPa3BYKOBBIM UCCJICIOBAHUEM;

0) paaronoKaIuen;

B) AedopMaimei;

T') HOJIApU3alUEH.

9. Ha xaxom pucyHke KoJieOaHUsI CUIJIBI TOKA TIPOUCXOIAT C OOJIBIITUM TIEPHOIOM?

41



a

a) l;
0) 2;
B) 3;
r) 4.

10. Cormacuo runorte3e MakcBemia

a) 3apsJl MOPOXKIAET FIECKTPUUECKOE MOJIE;

0) mepeMeHHOE BO BPEMEHM DJIEKTPUUECKOE II0JI€ TMOPOKIAET NEPEMEHHOE
MarduTHOE I0JIE;

B) DJICKTPUUYECKUN TOK MTOPOXKAAET MAarHUTHOE T10JIE;

') MATHUTHOE TI0JIE TTIOPOJK/IaeT JEKTPUUECKOE.

11. ICTOYHHUKOM 3J€KTPOMAarHUTHBIX BOJIH SIBJISETCS
a) IBIKYIIMICS 3apsij;

0) YCKOPEHHO ABMKYIIHUICS 3apsij;

B) HETIOJIBYXKHBIN 3apsi/;

I') IPOBOJHUK C MOCTOSIHHBIM TOKOM.

12. Kakoe cBOMCTBO paJIuOBOJIH UCIOIb3YETCS B PAAHOIOKALINU?
a) OTpaXKEHHUE;

0) mpenoMIeHue;

B) AU paKuus;

T') NOJIsIpU3aIusl.

13. Kakoil u3 mnpencTaBlE€HHbIX Ha PHUCYHKE KOJIEOATENbHBIX KOHTYPOB
MHTEHCUBHO U3JIy4aeT 3JIE€KTPOMArHUTHBIE BOJIHbI?

o) &
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a) TOJIBKO a;

0) ToaBKO O;

B)au 0;

') MHTCHCHUBHOCTD U3JTyUCHUS OJMHAKOBA.

14. Kak mpoucxoasT KojeOaHWs YacTHIl CPEIbl B MOTEPEUYHBIX MEXaHUYECKHX
BOJHAaX"?

a) MePICHIUKYIISIPHO HAMIPABICHUIO PACIIPOCTPAHEHHUIO BOJTHBI;

0) BJIOJIb HAIPABIICHUS PACIIPOCTPAHCHUS BOJIHBL

B) BO BCEX HAIPABIICHUSX;

T') HaIlpaBJICHUE OMPECIACTCS CPEION.

15. Kak pacnpoctpaHsercs 3JeKTpOMarHiuTHasi BOJIHA B BakyyMme?
a) CO CKOPOCTBIO 3BYKQ;

0) ¢ 0eCKOHEYHO OOJBIION CKOPOCTHIO;

B) MTHOBEHHO);

T') CO CKOPOCTBIO CBETA.

Bapuanr 2
1. Kak Ha3piBaeTcs JBMKEHHE, KOTOPOE IOBTOPSETCS Ye€pe3 OAMHAKOBBIC
IPOMEXYTKHU BpEMEHU?
a) MeXaHMYEeCKue KoJieOaHus,
0) paBHOMEPHOE JBUKECHUE;
B) MOCTYyMAaTeIbHOE ABMKCHHUE;
I') HEpaBHOMEPHOE JIBUKEHUE.

2. lllapyk Ha HUTKM HAYMHAET CBOE JABWKEHUE W3 mojoxeHus 1. ['me okaxercs
LIAapUK YePE3 BPEMSI paBHOE MOJIOBUHE IEPHUO/IA.

a) 2;
0) 4;
B) 3;
r) 5.
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3. Onpenenuth 4acTtoTy KosieOaHui, ecnu MasatHUK 3a 10c cosepriaer 20
KOJeOaHU.

a) 30Im;

0) 2I'w;

B) 31';

r) 4I'm.

4. Tlpu pacpocTpaHeHUH OETYIUX BOJH

a) MPOUCXOIUT MEPEHOC BEUIECTBA U YHEPTHUU;

0) MPOUCXOAUT MEPEHOC BEIIECTBA, HO HE MIPOUCXOIUT MEPEHOC SHEPTHH;
B) HE MIPOMCXOJIUT NIEPEHOCA BEIIECTBA U SYHEPTUU;

I') IPOUCXOAUT MEPEHOC YHEPTUH, HO HE IPOUCXOJIUT MIEPEHOC BEIIECTBRA.

5. Ilepuon konebanuii — 3TO

a) 4YMCJIO0 KoJieOaHuil 3a €AMHUILY BPEMEHHU;

0) Bpemsi OJHOTO TIOJIHOTO KOJICOAHUS;

B) YKCJIO KOJI€OaHUM 3a 27T CEKYHJ;

I') OTHOIIIEHHE MPONACHHOTO IyTH KO BPEMEHHU.

6. B kakux eauHMUIIaxX U3MepsieTcst yacTora Kosebanuii B cucreme CHU?
a) l'epi;

0) meTp;

B) CEKYH/a;

r) Jxoyms.

7. Kakwe DdJICKTpOMAarHWTHBIE KOJEOAHUS TMPOUCXOAAT B  TPOCTEUIIEM
KoJie0aTeIbHOM KOHTYype?

a) BBIHYXJICHHBIC;

0) aBTOKOJICOAHUS;

B) yIIpyTue KoJieOaHus;

') CBOOOJHEIE.

8. Ha xakom puCyHKe KOJI€OaHUSI CHJIbI TOKa IPOUCXOIAT C OOJbIIei
aMIUTATYIOM?
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BOJIH;

-
.
>

.
C

a) l;
0) 2;
B) 3;
r) 4.

9. UTo Ha3bIBAIOT PAIUOIOKAIIUCH?
a) ONpPEEIIEHNE CKOPOCTH CBETA;
0) ompenercHUE MECTOMOJOKEHHE OOBEKTa C IMOMOIIBIO 3JIEKTPOMArHUTHBIX

B) ONIPEAEIICHUE CKOPOCTH 3BYKA;
T) ompeesieHne EMKOCTH KOHIEHCATOPA.

10. KTo co3nan Teopuro 3€KTPOMArHUTHBIX BOJIH?
a) Maxkcgern;

0) I'yk;

B) Hbr0TOH;

r) anunei.

11. B xakoil cpene dSJIEKTPOMAarHUTHBIE BOJIHBI PACIPOCTPAHAIOTCA C

MaKCUMAJIbHON CKOPOCTHIO?

a) B KUJIKOCTH;
0) B rase;

B) B BAKyyME€;
T') B BOJIC.

12. Ecnu npu€MHYI0 aHTEHHY PAaCIOJIOKUTh MO KEIE3HOW KPBIIIeH, TO TpUEM

QJICKTPOMAIrduTHBIX BOJIH HCBO3MOJKCH. Kakum CBOHMCTBOM BOJH 3TO MOXKHO

OOBACHUTH?

a) nudpakiuei;
0) unrepdepeHuei;
B) IIPEJIOMJICHUEM;
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') OTpaKEHUEM.

13. KTo u3006pén pagno?
a) A.C.Ilomnos;

0) .HeroTOH;

B) M. ®apaneii;

r) P. I'yk.

14. Kak mpoucxonsaT KoseGaHUsl 4acTUI[ CPEIbl B MPOJOJBbHBIX MEXaHHUECKUX

BOJIHax?

a) MEePIEeHIUKYIISIPHO HAIIPABJICHUIO PACIIPOCTPAHEHUIO BOJIHBIL;

0) BJI0JIb HAMPABIIEHUS PACIIPOCTPAHEHUS BOIHBL;

B) BO BCCX HAIIPABJICHUAX,

') HaIIpaBJIEeHUE OMpEALIsIeTCS Cpeoi.

15. C Kakoll CKOPOCTBIO PaCHpPOCTPAHSIOTCS SJICKTPOMATHUTHBIE BOJIHBI B

BaKyyme?
a) 1-10° m/c;
6) 2-10° m/c;
B) 3-10° m/c;
r) 4-10° m/c.
Kurou k Tecty
Ne 3a/1ass [IpaBubHBIN BapuaHT OTBETA
BapwuanT 1 BapwuanT 2

1 0 a

2 B r

3 0 0

4 a r

5 B 0

6 B a

7 B r

8 0 a

9 r 0

10 0 a

11 0 B

12 a r

13 0 a

14 a 0

15 r B
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Kpurepuu oneHku:

— HaJM4yue BEPHOrO0 XOJa PEIICHUS K BEPHOTO OTBETA K MPEIJIOKEHHBIM
3aIaHUSIM.

OneHka «OTJMYHO» — €ClIM O0O0ydYaroluics MpaBUWIbHO BbIMOJHUN 14-15
3a1aHUM B OTBEJICHHOE BPEMSI.

OlLieHKa «XOpoII0» — €ClIM 00y4JaroUuicsl IPaBUIBLHO BBITTOMHWI 8—13 3ananuii B
OTBEJCHHOE BPEMS.

O1neHKa «y/I0BJIETBOPUTEIBbHO)» — €CJIM 00yYaIOIUNUCs MPABUIIbHO BBITIOIHUI 3—
7 3a1aHUS B OTBEJEHHOE BPEMSI.

Bpemsi BoInosiHeHusi: 25 MUH.
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Pazgea 5. Ontuka
Tema 5.1. BoinoBble cBoiicTBa cBera [Ipupoaa cBera

3aganme: BBINOJIHUTH JIabopaTopHyto padoty NelO.
IIpoBepsiemble pe3yabTaTrhl 00yuenusi: MP, [1P6-4, [TP6-6,1TP6-10
Texcr 3axanus:

JlabopaTtopHnast pa6ora Ne 10

Tema: nzyuenue u3o0pakeHusi MpeIMeTOB B TOHKOIi JTHH3e

Heab: u3MEpUTh ONTUUYECKYID CHUIYy M (DOKYCHOE paccTOsHuE coOuparomen
JIMH3BI.

IIpubopsl M MaTepHMaJibl: HUCTOYHUK CBETa, JIMH3a coOuparomas, JIUHEWKa,
JaMIo4yKa Ha CTOMKE, COEJUHUTENbHBIE TPOBOA, BHIKIIOYATEb.

Xoxa padoThi:

Jnst Ttoro 4toObl yOemuThcsl B JOCTOBEPHOCTH (HOPMYJIbl TOHKOW JIMH3BI,
HEO0OXOMMO U3MEPHUTHh C TOMOIIBIO ATOW (OPMYIIBI ONTHUECKYIO CHITy JHH3BI D mpu
pa3iINuYHBIX 3HaYeHUsX du f W HaWTH aOCONIOTHBIE MOTPEIIHOCTH H3MepeHus D.
HyxHo y0eautbcest, yTo B Hpejesnax TOYHOCTU MPOBEACHHBIX U3MEPEHUM ONTHYECKYIO
CWIIy JIMH3bl MOXHO CYHMTAaTh BEJIMYMHOM IOCTOSIHHOW, T.€. (¢opMmyna paboTaer.
HeoOxomumo m3meputh pacctosiHuss d OT mpeameTa 0 JIMH3BI U pacCcTOsHUS f OT
JUH3BI 10 pEaNbHOTO M300pa’keHUs Ha 3kpaHe. s coOuparomel JUH3BI pealbHOe
NepeBepHyTOe M300pakeHUE Ha 3KpaHe MOJYy4yaeTcs, €CIU MPEAMET PACIONOKHUTh OT
JUH3Bl Ha paccrosHud OoinbiieM (okycHoro. Ecmm paccrosHume f<d<2f, TO
n300pakeHre OyneT yBEIMUYEHHBIM, €C paccTosiHue 2f < d, TO yMEHbIIEHHBIM.

1. Cobeputre SIEKTPUUYECKYIO I€Mb, MOJIKIIOYUB JAMIIOYKY K MCTOYHHUKY TOKa
yepes3 BBIKIII0YATeb.

2. IloctaBbTe NAMIOYKYy M 3KpaH MO KpasiM CTOJa, a MEXAY HUMH IOMECTHUTE
auH3y. Ilomyuurte pe3koe H300pakeHUE CBETSAIICHCS HUTH JIAMIIOYKH, NepeMerias
JIUH3Y.

3. U3meppte paccTosiaus d u f.

4. PaccunraiiTe ONTUYECKYIO CUITY 10 hopmyie D = % +%.

o 1 1 1
5. PaccuuraiiTe (hokycHOE paccTOsTHUE JIUH3BI 110 (hopmyJie E=gTT
6. Caenaiite BBIBOJ.

Kpurepuu oueHku:
OreHKa «OTJIMYHOY CTABUTCSI, €CITU OOYYAIOIIHMIICS TI0 PE3ybTaTaM BHITIOTHEHUS
J1a00paTopHOM PabOTHI COCTABUII OTYET, MPU ITOM:
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— BEPHO BHEC PE3YJIbTAThI MPOBEICHHBIX U3MEPEHHI B TAOJIHUILY;

— MPaBWJILHO BBITIONHWII BCe HEOOXOIUMBIC PACUETHI;

— MPaBUJIILHO W aKKYPaTHO M300pa3uil pUCYHKH, YEPTEKH U TpaduKH;

— BEPHO CPOPMYITUPOBAI BHIBOIBI;

— MPaBUJILHO BHITIOIHWII aHAIHU3 MOTPEUTHOCTEH.

O11eHKa «XOPOILI0» CTABUTCS, €CIIU 00YJarOIIMIiCs MO pe3yibTaTaM BBIIIOJIHEHUS
nabopaTopHO# pabOTHl COCTABUII MOAPOOHBIA OTYET, BBHITIOJHUB MPU ATOM TPEOOBAHUS
K OIICHKE «OTIMYHO», HO JOMyCTHJ 2-3 HejpodeTra Wiau He Oosiee OJHON HerpyOoii
OIIMOKYU ¥ OJHOTO HETOYETA.

OrneHka «yIOBJIETBOPUTEJIbHO» CTaBUTCSA, €CIH OTYET COCTABJICH HE
MOJTHOCTBIO, HO OOBEM BBHIMOJTHCHHONW YacTH TaKOB, YTO IIO3BOJISIET IIOJYYHTh
MpaBWJIbHBIE PE3YJbTaThl W BBIBOJBI, PE3YJIbTAThl OMBITOB M W3MEPEHHUI 3alvCaHbl
BEPHO, B BBIUMCIICHUIX OTCYTCTBYIOT IPyObI€ OIITHOKH.

OreHKa «HeyI0BJIETBOPUTENbHO» CTABUTCSA, €CIM OTYET MO JIabopaTOpHOU
paboTe OTCYTCTBYET, JHOO BBITIOJHEH YaCTUYHO: OOBEM BBHIMIOJHEHHON YacTH pabOThHI
HE TMO3BOJISIET CJIeNaTh MPABWIBHBIX BBIBOJIOB, PE3YJbTaThl ONBITOB U H3MEPEHUUN
3alyiCcaHbl HEBEPHO, BBIUMCICHHUS HE TPOBEACHBI WM NPOBEACHBI C TIPyOBIMHU
OIIMOKAMH.

Bpems BoinosiHenusi: 90 MuH.

3agaHue: BBINOJHUTH 1a00paTopHyto padoTy Nell.
IIpoBepsiemble pe3yJbTaTrhl 00yyenusi: MP, [1P6-4, I[1P6-6,ITP6-10
Tekcr 3ananus:

JlaGopaTopHnasi padora Ne 11

Tema: onpeneneHue JJIMHBI BOJHBI CIIEKTPAJILHBIX JHHUMT
Heab: n3MepuTh AJIMHY CBETOBOM BOJIHBI C IIOMOIIBIO AUGPAKIIMOHHON PEIIETKH.
IIpubopsl 1 MaTepuajbl: 1U(PpPaKIMOHHAS PELIETKA; JIMHEWKA; UICTOYHUK CBETA
C Y3KOU HIETBIO.
AKTyaau3aunus 0a30BbIX 3HAHMI.
Jns  omnpeneneHus  JJIMHBI  CBETOBOM  BOJIHBI  MOYKHO — HMCIOJIB30BATh
nudpakIMOHHYO0 pemeTky ¢ nepuoaom 1/100 mm uu 1/50 mwm.
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Ona sBnsETCAd OCHOBHOM YacTbK0 M3MEPUTEIBHOM YCTAaHOBKH, IIOKA3aHHOW Ha
puc. 12. Pemerka ycraHaBIMBaeTCs B JAeprKarelie, MPUKPEIUIEHHOM K KOHIY JIMHEHKH.
Ha nunelike pacnosiaraercst 4epHbIM 3KpaH C Y3KOM BEPTUKAIBHOM IIEIBIO MOCPEINHE.
DKpaH MOXKET NEPEMEATbCs BAOJb JUHEUKU. DTO IO3BOJIIET MU3MEHITh PACCTOSHUE
MEXIy HUM U TU(PpakIuOHHON penieTkoil. Ha sxpaHe u nuHelke ecTh MUJUTUMETPOBBIE
mKaibl. Besg 3Ta ycTaHOBKa KpenurTes Ha wuratuBe. I1ocMOTpeB CKBO3b pELIETKY U
IpOpe3b Ha UCTOYHMK CBeTa (JIaMITy HAKaJIMBAHUS UJIU CBEUY), MOXHO Ha YEpHOM (OHE
9KpaHa HalIIoAaTh MO0 00€ CTOPOHBI OT HIENU AU(PPAKIUOHHBIE CIEKTPbl 1-T0, 2-TO U
T.A. NOPAAKOB. J{7I1MHA BOIHBI 4 HAXOAUTCS 110 popMyJIe:

A=dsinp/k,
rae d — mepuoJ penerTKy,
k — IIOpsAIOK CIIEKTpa;
@ — Yroji, 1moj KOTOPbIM HaOJI0aeTCs MaKCUMyM CBE€Ta COOTBETCTBYIOLIETO

L[BETA.

Tak Kak yribl, NOJ KOTOPHIMH HaOMIOAAIOTCI MaKCUMyMbl 1-To U 2-To
MOPSAKOB, HE IMPEBBIIAIOT 5°, MOXHO BMECTO CHHYCOB YIJIOB HCIIOJB30BaTh HX
TAHT€HCHI.

N3 pucyHka BUIHO, 4TO tgep =b/a. PaccTosiHME a OTCUMTHIBAIOT IO JIMHEUKE OT
PELIETKHU 10 3KpaHa, pACCTOSHUE b — MO MIKajie 3KpaHa OT LIENH 0 BHIOPAaHHOM JIMHUU
criektpa. opMyna ais onpeneneHus JJIMHbI BOJIHBI UIMEET BUL:

A=db/ka

Xoxa padoTbi:

1. Cobepute U3MEpUTEIbHYIO YCTAHOBKY.

2. YcraHoBuUTE 3KpaH Ha paccTossHUU 50 CM OT PElIeTKH.

3. IlocMOTpeB CKBO3b AU(PPAKIMOHHYIO PEIIETKY U IIeNIb B 9KpaHe Ha UCTOYHUK
CBETa U TIepeMeIIIasi penieTky B AeprKaresie, yCTAaHOBUTE €€ TaK, YTOObI Tu(paKIIMOHHbBIE
CIIEKTPBI PaCIiOarajvuch napauiebHO IIKAJIE YKpaHa.

4. BpruucnuTe IJMHY BOJHBI KPACHOTO IIBETA B CIEKTpe 1-T0 mopsaka cupasa u
cJeBa OT 1IeNH B 3KpaHe. Onpenenure cpeaHee 3HaUCHUE Pe3yJIbTaTOB U3MEPEHUS.
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5. IIponenaiiTe To k€ camoe JJis (PrOJIETOBOIO IIBETA.

6. CpaBHUTE TIOJIYyYEHHBIE pe3yJbTaThl C JUIMHAMH BOJH KpacHOro u
(hHUOJETOBOTO 1BETA HA IIBETHOM BKIICHKHU.

7. CnemanTe BBIBO/I.

Kputepum onenku:

O11eHKa «OTJIMYHO» CTaBUTCA, €CJIM 00YYaIOIIUICS IO Pe3yIbTaTaM BBITOJIHEHUS
1ab0paTopHOIl pabOTHI COCTABIII OTUYET, IPU I3TOM:

— BEPHO BHEC Pe3yJIbTaThl MPOBEJACHHBIX U3MEPEHUN B TaOIHILY;

— IPABUJIBLHO BBITIOJIHUII BCE HEOOXOAMMbIE PACUETHhI;

— IPABUWJIBHO U aKKYpPaTHO U300pa3uil pUCYHKH, YEPTEKH U TpaduKH;

— BEpHO cPOPMYJIUPOBAI BHIBO/IbI;

— MPaBUJILHO BBITIOIHUII aHATHN3 MOTPEUTHOCTEH.

O1eHKa «XOPOII0Y» CTABUTCS, €CIIU 00YJAIOMIMIACA TI0 pPe3yIbTaTaM BBIITOJHEHUS
nabopaTopHOi pabOTHI COCTaBUJI MOAPOOHBIN OTUET, BBHINOJHUB MPU 3TOM TPEeOOBaHUS
K OIICHKE «OTIMYHO», HO MIOMyCTWJ 2-3 HeIoYeTa WM He Ooyiee OqHOW HerpyOoit
OLUIMOKYU ¥ OAHOTO HE0YETA.

OneHka «ydOBJIETBOPUTENbHO» CTaBUTCS, €CJIM OTYET COCTaBJIEH HE
MOJIHOCTBIO, HO OOBEM BBHIMIOJIHEHHOW 4YacTH TaKOB, YTO I[IO3BOJISIET TMOJIYYUTh
MpaBUJIBLHBIC PE3YJIbTAThl W BBIBOJBI, PE3yJbTAaThl OMBITOB M W3MEPCHHUM 3aIlliCaHbI
BEPHO, B BBIUMCIICHUSAX OTCYTCTBYIOT TPyOBbIC OIIHOKH.

OreHKa «HeyI0BJIETBOPUTENbHO» CTABUTCSA, €CIM OTYET MO JIabopaTOpHOU
paboTe OTCYTCTBYET, JHOO BBINIOJHEH YaCTUYHO: O0OBEM BBHIMIOJHEHHON YacTH paOOThI
HE TIO3BOJISIET CJeNaTh MPABWIBHBIX BBIBOJOB, PE3YJIbTaThl OMBITOB M H3MEPEHUU
3amucaHbl HEBEPHO, BBIUMCICHUS HE TMPOBEACHBI WM TMPOBEIEHBI C TIPyObIMU
OIINOKAMH.

Bpems BoinosiHenusi: 90 MuH.

Pa3znest 6. DiieMeHTHI KBAHTOBOM QU3MKH
Tema 6.1. KopnyckyasipHo-BoJIHOBOI#i qyaiau3Mm. Tema 6.2. ®u3zuka aroma u
aTOMHOTO sI/IpPa

3agaHue: BBIMOJIHUTH MPOBEPOUHYIO paboTy No4.
IIpoBepsiemble pe3yabTaThl 00yuenusi: MP, I1P6-4, I1P6-6,11P6-10
Texcr 3axanus:

IIpoBepounas padora Ned
NHcTpyKUMs: pemIUTh 3a0a4u.

Bapuant 1
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1. Beraucure sHepruo GOTOHOB KpacHoro ceera wactotoit 0,48-10" I'm, mpu
MOTJIONICHAH KOTOPBIX B 3€JEHBIX JIUCTHAX PACTEHUH MNPOMCXOaUT (oTocuHTe3. (
1B =1,6-10"" JIx; h=6,63-10"" [Ixc).

Omeem gvipasume 6 9B, okpyanue 0o yenozo yucha.

2. ®oToH ¢ ’Heprue 5 5B BrIOMBaeT C IMOBEPXHOCTH BEIUIECTBA DJIECKTPOH.
Onpenenure KUHETUYECKYIO SHEPTHIO AJIEKTPOHA, €CJIM €ro paboTa BbIXo/1a paBHa 2 3B.
Omeem gvipasume 6 5B5.

3. Kakast yacTuiia uciyckaeTcs Ipu sSiAepHON peakiiuu?
AL+ JHe — 2P+ X

4. Kakas yacTuna BbI3bIBAET PACIICIUICHUE AP JTUTUA?
JLi+ X — JHe+ ;He

5. Ilpu KakoM pacrajie H30TOM TLIYTOHHS o PU TIpeBpamaeTcs B M30TON ypaHa

235
od ?
239 235
uPU— JU + X
Bapuanr 2
1. B omepanuMOHHBIX TIOMEIICHUSX WCIOJB3YIOT OaKTEPUIIUIAHBIC JIAMIIBI,
cosjarompe m3nmydeHume uactotoii 1,2-10"° T'm. OnpenenuTe SHEPrHI0 KBaHTaA

mmyaenns. (158 =1,6-10"° Jix; h=6,63-10"* Ix-c).

Omeem svipasume 8 3B, okpyanue 0o yenozo yucha.

2. ®oToH ¢ ’Heprue 3 5B BBIOMBaeT C IMOBEPXHOCTH BEIIECTBA DJIEKTPOH,
KHHETHYecKas sHeprus koroporo 2 3B. Onpeaenute padboTy BbIX0Ja AICKTPOHA.
Omeem svipasume 8 3B.

3. Kakast yactuia ocBo001aeTcst py SACPHON peaKiiuu?
“N + ;He —» YO+ X
4. Kakasi yacTulIa BbI3bIBAET MPEBPAILICHHE SIAPA ATTFOMUHUS?

27 24 4
LA+ X — /Na+ ,He

5. Ilpu pamuoaKTUBHOM paclaje H30TOI ypaHa U IIpeBpallaeTcs B H30TOM

HenTyHus o3 Np . Kakoit 310 pacnan?
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239 239
U = G Np+ X

OTBeTbI K IPOBEPOYHOI padoTe

[IpaBubHBIN BapuaHT OTBETA
No 3amanus
Bapuant 1 BapuanT 2

1 2 5

3 1
3 HEUTPOH POTOH
4 IIPOTOH HEUTPOH
5 anbda oeta

Kpurepuu oneHku:

— COOTBCTCTBHEC OTBCTOB IIPABUJIbHBIM BapUaHTaM.

OlneHKa «OTJAMYHO» — €CIU OOy4YarolUiicsl MPaBUIBLHO BBITIOIHUI 5 3aJaHUN B

OTBCACHHOC BPCMAI.

OlneHKa «XOpoIIo» — €CJii O0y4Jarouuicsl MPaBUILHO BHIMTOJHWI 4 3a7aHus B

OTBCICHHOC BPCM.

OI.[GHKa «YAOBJICTBOPUTEJIBbHO» — C€CJIN 06yqa}01111/11?1c51 IMPpaBUJIbHO BBITTOJIHHII 2—

3 3a7aHUS B OTBEJEHHOE BpEMSI.
Bpemst Boimosinennsi: 30 MuH.
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Paznen 7. 3JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU
Tema 7.1. DjaemMeHTbI aCTPOPU3NKHU

3agaHue: IOArOTOBUTH pedepar Mo TeMam.

IIpoBepsiembie pe3yabTarhl 00yuenusi: MP, [TP6—4,I1P5-9

HNucTpykuusi: 0TOOpaTh HEOOXOAWMYIO HH(OpPMAIMIO IO 3aJaHHOM TeMe,
MpPOaHAIM3UPOBATh MOATOTOBICHHYI0 HH(OpPMAINIO, TOATOTOBUTh M TMPEIACTABHUTH
pedepar.

Howmep Temsl pedepata BeIOUpaeTcs 1o npaBuiLy:

Tema 1, ecniu pamunus cTyieHTa HaUMHaeTCst Ha OykBbl OT A 110 E;

Tema 2, ecniu pammnus cTyieHTa HaunHaeTcst Ha 0ykssl oT 2K 1o JI;

Tema 3, ecniu pamunus cTyieHTa HaunHaeTcst Ha 0ykBbl oT M 10 C;

Tema 4, ecnu pamunus cTyeHTa HaunHaeTcst Ha OykBol OT T g0 LI;

Tema 5, ecu hamuuiust CTyieHTa HaurHaeTcs Ha OykBol OoT Y 110 .

Tembl pepepaTos:

DU3NYECKNE XaPAKTEPUCTUKH 3BE3I.
XapaktepucTuka riaHeT CoJIHEYHON CUCTEMBI.
OnnHoKku 11 MBI BO BeesreHHOM.

HcTopus 3apoxaeHUsT KOCMOHABTHKHU.

ok wWwhE

MI/IpHOC OCBOCHHC KOCMHNYCCKOTI'O ITPOCTPAHCTBA.

Kputepuu oneHkm:

OneHka «O0TJIMYHO» BBICTABISETCS B Ciyyae, korja o0beM pedepara cocTaBisier
10-12 crpanuI], TEKCT Hame4aTaH aKKypaTHO, B COOTBETCTBHU C TpPeOOBaHUSIMH,
MOJIHOCThIO packpbiTa Tema pedepara, OTpakeHa TOYKa 3PEHMHM aBTopa Ha
paccMaTpuBaeMylo mpoosiemy, pedepar Hamucan rpaMoTHO, 0e3 omubok. [Ipu 3amuTe
pedepara CTYIAEHT MPOAEMOHCTPUPOBAI OTJIMYHOE 3HAHUE MaTepuaia paboThl,
NPUBOIWI COOTBETCTBYIOIIME JOBOJBI, JaBall TOJHBIC pa3BEpHYThIe OTBETHI Ha
BOTIPOCHI U apTyMEHTHUPOBAJ UX.

OneHka «XOpolIo» BBICTaBJISETCS B Ciiyyae, Korjaa o0beM pedepara cOCTaBIseT
8-10 cTpaHul, TEKCT HamedaTaH AakKKypaTHO, B COOTBETCTBHU C TpeOOBAHHSIMH,
BCTpeUaroTCs HEOOJIbIINE ONEYaTKH, MOJHOCThIO pacKpbiTa TeMa pedepaTa, OTpakeHa
TOYKa 3pEHUsl aBTOpa Ha paccMaTpUBaeMmyro Mpobiemy, pedepar HamucaH IpaMOTHO.
[Ipu 3amuTe pedepara CTyACHT MNPOAEMOHCTPUPOBAN XOpolllee 3HAHHE MaTepuasa
paboThl, IPUBOJIMI COOTBETCTBYIOIINE JTIOBOJIbI, HO HE CMOT JaTh MOJHbIE Pa3BEPHYTHIE
OTBETHI Ha BOMPOCHI ¥ TPUBECTH COOTBETCTBYIOIINE apTyMEHTHI.

OneHka «ya0BJEeTBOPUTEIbHO» — B cllydae, Korja o0bem pedeparta cocTaBisieT
MeHee 8 CTpaHWI[, TeKCT HaleyaTaH HEaKKypaTHO, MHOTO OIEeuYaToK, Tema pedepara
packpbiTa He MOJHOCTHIO, HE OTpakKeHa TOUYKA 3PEHHUs aBTOpa Ha PaccCMaTpPUBAEMYIO

npobiemy, pedepar HamucaHn ¢ ommOkamu. [lpm 3amurTe pedepara CTyIaeHT
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NPOJEMOHCTPpUPOBAN claboe 3HaHWEe Marepuana pabdoTbl, HE CMOI MPUBECTH
COOTBETCTBYIOIINUE TIOBOJBI M ApTyMEHTHUPOBATh HA CBOU OTBETHI.

OneHka «HeyJAOBJIEeTBOPUTEJIbHO» — B Cciydyae, Korga o0wbemM pedepara
COCTaBJISIET MEHEE 5 CTpaHUll, TEKCT Hale4YaTaH HEaKKypaTHO, MHOTO OINEYaToK, Tema
pedepata HE pacKpbiTa, HE OTPaKEHAa TOUKA 3PEHHUS aBTOpa HA PAcCMaTPUBAEMYIO
npo0jemMy, MHOTO OImMOOK B TOCTpoeHWW mpenoxeHuit. [lpm 3amure pedepara
CTYZCHT MPOJEMOHCTPUPOBAN Ciaboe 3HaHHE MaTepuaia paboThl, HE CMOT PaCKPBITH
TEeMy, HE OTBEYaJ Ha BOMPOCHI.
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4.3. IIpoMexyTOYHAS ATTECTALUA
Bonpocs k 3auery no apucuuniinue bJ1.07 ®usnka

1. Mexannueckoe nBuxkeHue. MarepuanpHas TOYkKa. Tpaekropus, NyTb H
nepemenieHue. IIpsmMonuMHEeiHOE PABHOMEPHOE H PABHOYCKOPEHHOE JBHXKEHUE.
CKopocCTh U YCKOpPEHHE.

2. CB00OOIHOE T1aJIEHUE TEIL.

Bzaunmonetricteue Ten. Cuia. 3akonbsl HeroToHA.

Teopus otHOCcuTeNnbHOCTH. [IprHUM ["anues.

3aKOH BCEMUPHOTO TATOTEHUs. [ paBUTAlIMOHHAS TOCTOSIHHAS.
Cua tsoxectu. Bec tena. HeBecoMocTs.

Cuna ynpyroctu. 3akoH ['yka.

© N Ok

Cuna tpenus. E€ Bunpl. KoapduiimeHT ckoabkeHusl.

NMnynsc Tena. 3akoH CoOXpaHEHUsT HMIyibca. [IposiBieHue 3akoHa
COXPaHEHUs UMITYJIbCA B IPUPOJIE U €r0 UCIIOJIb30BAHUE B TEXHUKE.

10. 3axoH coxpaHEHMs] MEXaHUUYECKON YHEPIUH.

11. TloreHuManbHasg U KUHETHYECKAs SHEPTUU.

12.  Ocnoasie nomoxkeanst MKT. Macca u pasmep monekyin. [locrosHHas
ABorasipo. Cwibl B3aumopeicTBus MoJiekyl. Juddysus. BbpoyHoBckoe
JIBHYKEHUE.

13. MUpeanbHbiii ra3. OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-KMHETUYECKOM
TEOPUH YISl UJICATIBHOTO Ta3a.

14. Vpasuenue MenneneeBa — Knaitnepona.

15. T'a30Bbl€ 3aKOHHBI.

16. IlepBslii 3aKOH TEPMOAMHAMHUKH.

17. Bropoi 3aKOH TEPMOJIUHAMHUKHU.

18. Bwuytpennsis odHeprus B TepmoauHamuke. CrocoObl  M3MEHEHUS
BHYTPEHHEU SHEPTUM.

19. Pabora B TepMOJIUHAMUKE.

20. KonudecTBO TEMJIOTHI B TEPMOJUHAMUKE.

21. Ucnapenwne u koHAeHcanus. HachleHHBIN ap 1 ero CBOMCTBA.

22. AOcComoTHas U OTHOCHUTEIIbHAS BIIAXKHOCTH BO3ayXa. ToYka POCH.

23. Kunenwne. 3aBUCUMOCTb TeMIiepaTypbl KUMICHHsI OT naBieHus. [leperpersrit
1ap 1 ero UCrHoJb30BAHUE B TEXHUKE.

24. XapakTepuCTHKa XHUIAKOTO COCTOSHHS BemiecTBa. [IOBEpXHOCTHBIN CIOM
KUAKOCTH. DHEPrUs MOBEPXHOCTHOTO ci10s. KanwspHble sBICHHUS.

25. XapaxkTepucCTHKa TBEPAOTO0 COCTOSIHUSI BEIIeCTBA. YTPYTrWe CBOWCTBA
TBepAbIX Tel. 3akoH ['yka. MexaHudeckne CBOWMCTBa TBEpAbIX Tei. TeraoBoe
pacIIMpeHue TBEPIBIX TEJ U KUJIKOCTEH.
26. Kpucramnmmueckue u amopdusie Tena. Jlepopmarius, e€ BUIBI U TUTIBI.
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27. DIeKTpu4ecKoe IMoJje, ero XapakTepucTuku. Hanpsyk€HHOCTh M pa3HOCTH
HOTEHI[UAJIOM.

28. DneKkTpudecKuil 3apsa. 3aKOH COXpaHEHUs 3JIEKTPUUECKOTo 3apsaaa. 3aKOH
Kyinona.

29. IIpoBOJHUKH B AJIEKTPOCTATUYECKOM IIOJIE.

30. JupnexTpuku B 3neKTpocTaTuyeckoM nose. [lomspusanus AM3IeKTPUKOB.
31. KounnencaTtops. DNeKTpOEMKOCTh KOHJIEHCATOopa. [Ipumenenue
KOH/IEHCAaTOPOB.

32. Dnexrpuueckuit Tok. Cuna Toka. 3akoH OMa Jijis y4acTKa Iemu.

33. DnekTpuyeckue 1enu (MOCcaeA0BaTeIbHOE U NapajuIeIbHOE COEIUHEHUE
IIPOBOJIHUKOB).

34. 3akon JDxoyns — Jlenma. PaGora © MOIIHOCTH 3JEKTPHUUECKOTO
MTOCTOSIHHOTO TOKA.

35.  3akon Owma [j1s1 TOJTHOM IIETIH.

36. DneKTpudecKuil TOK B MOJYyHIPOBOAHUKAX. [[0TyTTpOBOAHIKOBBIE TPHOOPHI.
37. DOnextpuyeckuil ToK B razax. CaMOCTOSITENIbHBIII U HECAMOCTOSTEIbHBIN
paspsiaebl.

38. BszaumopaelicTBre TOKOB. MarHuTHOE IOJIE.

39. IlpaBuno neBoii pyku. @opmynsl Ammepa u Jlopenma. [Ipasuio OypaBunka
40. KonebaTenbHBIE KOHTYP B IEMH IEepeMEHHOTO Toka. CBOOOMHBIE W
BBIHY)KJICHHBIE 3JIEKTPOMAarHuTHblE KojeOanus. I[lpeBpalieHne »>Hepruum B
KoJie0aTeIbHOM KOHTYpE.

41. 3aKoH 3JIEeKTpOMAarHUTHOW MHAYKUMH. MHAYKTHBHOCTE. CaMOUHYKIIHS.

42. CBobOoaHbIe, BRIHYK/ICHHbIE U TAPMOHHUYECKHE MEXaHMYECKHE KOJeOaHu .
XapakTepuCTUKH KOJIeOaHUH.

43. BonHoBbIe sBieHUsd. PacmpoctpaHeHue BOJH B YIOPYruX cCpenax.
Mexannueckre 1 3ByKOBbIE BOJIHBI. XapaKTEPUCTUKH BOJIH.

44, TlonepeudHble W MPOJOIHHBIC BOJTHBI. XapPaKTEPUCTHUKU BOJHBI. Y paBHEHHE
IocKkou Oeryiei BosHbl. UuTepdepenius BoaH. [lonstue o audpakiiuu BOJH.
45.  3BYyKOBBIE BOJIHBI. YJIbTPa3BYK U €r0 IPUMEHEHHE.

46. CoboaHble 3IEKTPOMATrHUTHBIE KoJieOaHusl. 3aryxaroue
AJIEKTPOMarHuTHbIE KosieOaHus. BeIHYX/I€HHBIE 3IEKTpUYECKUE KOJIeOaHMUsI.

47. IlepemeHHblli TOK. I'eHepaTop mepeMEeHHOro Toka. EMKOCTHOE U
WHIYKTUBHOE CONPOTUBJIEHUS IEPEMEHHOTO TOKA.

48. 3axkon Owma s SJEKTPUYECKOM Iemu TepeMeHHOro Toka. Pabora u
MOIIIHOCTh IEPEMEHHOTr0 TOKa. ['eHepaTopsl ToKa.

49. Tpanchopmaropsl. Toku BbICOKOM uacToThl. [lonydenuwe, mepemada u
pacrnpenesneHue AEeKTPOIHEPTUH.
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50. DnexrpomarnutHas BosiHa. E€ oOHapyxenue. M3o0perenue paano A.C.
[TooBBIM. PaiioBOSTHBL, IPUHIIUTT PATUOCBSI3U. MOIYIISAINS U IETEKTUPOBAHNE.

51. Ortpaxenue cBeTa.

52. IlpenomieHue cBeTa.

53. Jucnepcus cBera.

54. CkopocTh CBeTa.

55. JIunzel. ['na3 kak onrtryeckas cucrema. ONTuyecKkue npudopsl.

56. Hutepdepenius crera.

57. Judpaxuus ceera.

58. MHudpakpacHoe u yabTpaduoieTOBOE U3TyUeHHUE.

59. PeHTreHoBcKue JTyYH.

60. KopmyckyasipHO-BOTHOBOU JTyasiu3M.

61. @ororddexT u ero 3akoHbl. YpaBHeHUe OiHIITeNHA. [IpuMmenenue
doTorhdexra B TEXHUKE.

62. Meronbl perucTpaii HOHU3UPYIOLIUX U3TyUYeHUH.

63. Pa3BuTHe B3IJIAI0B Ha CTPOCHHE BEIIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX
CIEKTpax BOJOpoaa. SnepHas MOAENIb aToMa.

64. Onwitel Pesepdopna. SAnepnas monens atoma. KBaHTOBBIE TOCTYJaThl
bopa.

65. OTKpbITHE PATUOAKTUBHOCTU. BU/IBI paIMOaKTUBHOCTH.

66. llennas sinmepHas peakius. Y CiIoBUs €€ MPOTEKAHUS.

67. TepmosimepHas peakius. Y CIOBHs €€ MPOTCKAHU.

68. Crpoenne aromHoro siapa. M3oTombl. DHEprusi CBSI3U ATOMHBIX SIZIEP.
S nepHbie CUIIBL.

69. Snepnsiii peaktop. [Ipumenenue saepHON YHEPTUU.

70. Hama 3Be3nnas cuctema - ['anaktuka. Jlpyrue ranaktuku. beckoHedyHOCTh
Bcenennoin.

71.  Tlonstue o xocmosoruu. Pacumpsitomasics Beenennas. Mogens ropsideit
Bcenennon.

72. TepmosimepHsiii cunTte3. [IpoOiiemMa TepMOSACPHON DHEPTETUKH. DHEPTHSI
ConHua u 3Be31.

73.  DOpomonus 38e31. [Ipoucxoxnenne CoTHEYHOM CUCTEMBI.
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3agaum k nuddepeHIUAIBHOMY 3aUeTy

1. Manpuuk noaOpocusl Msi4 BBEpPX M CHOBa mnoiman ero. Cuutasi, 4ro M4
MOJIHSJICA Ha BBICOTY 2,5 M, HAliAUTE MyTh U NIEpEMEILICHUE MsUa.

2. Ms4 ynan ¢ BbICOTHI 3 M, OTCKOYMJI OT 1Oja U ObLI MoiiMaH Ha BbicoTe 1 M.
Haiinure nyTs u nepemenieHue.

3. Uepes 20 c mocie Hayama IBMKEHHUS DJIEKTPOBO3 Pa3BHI CKOPOCTh 4 M/C.
Haiinute cuity, cooOIIAONIYI0 YCKOPEHUE, €CIIU Macca 3JIEKTpoBo3a paBHa 184 T.

4. CkopocTh aBTOMOOWIS H3MeHsAeTcs 10 3akoHy V,=10+0,5t. Haitgure
PE3YIBTUPYIOILLYIO CUITY, AEHCTBYIO HA HETro, €CJIM Macca aBTOMOOWIIS paBHa 1,5 T.

5. XKene3Ho0pOoKHBIA BaroH Maccoil 35 T Moabe3KaeT K CTOSIIEMY Ha TOM XKe
NyTH HEMOJIBM?)KHOMY BaroHy maccoit 28 T U aBToMaTH4ecku cuervisiercsa ¢ HuM. [locne
CIIEKM BaroHbl JBWXKYTCS TPSIMOJIMHEHHO co ckopocthio 0,5 m/c. KakoBa Obuia
CKOPOCTB JBHKYIIETOCS] BarOHA MEPEN CLENKON?

6. Ha temo maccoii 2 kr, ABHKYIIETocs CO CKOPOCThIO 1 M/c, Hadarna AeiHCTBOBATH
nocTosiHHasi cuwia. KakuM JOJKeH ObITh UMITYJILC 3TOM CHJIbI, YTOOBI CKOPOCTH Telia
BO3pocia 10 6mM/c?

7. Ilpu pactskeHun npyxuHbl Ha 10 cM B HEl BO3HHMKAeT CUJIa YIPYTOCTH,
paBHas 25 H. Onpenennre NOTEHUUAIBHYIO SHEPTUIO 3TOM MPYKUHBI IPU PACTKEHUH
ee Ha 6 cM.

8. Kakyo paboTy Hago COBEpHINTH, YTOOBI MOMHATH Tpy3 Maccod 30 kr Ha
BeicoTy 10 M ¢ yckopernem 0,5 m/c*?

9. Kakoe KOJIM4eCcTBO BEUIECTBA COJEPKHUTCS B ATIOMUHUEBOW OTIMBKE MAacCOM
5,4 xr?

10. Berunciure Maccy oaHoi Mosekyiibl MetaHa (CHy).

11. CKOJIbKO MOJIEKYJ COACPIKUTCS B raze 00bEMOM 2 M npu aasiaeHuu 150 klla
u Temmeparype 27 C?

12. KakoBo pJaBieHHME CXKATOrO BO3JyXa, HaxXosAUIerocss B  OajioHe
BMecTHMOCThIO 20 11 mpu Temmeparype 127 C, ecim Macca 3TOro BO3ayXa 2 Kr.
Monsipaast Mmacca Bo3ayxa pasHa 0,029 xkr/Mosb.

13. WneanvHas TeruioBas MamimHa, pabotaromas mno 1ukiny Kapno, 3a 1uki
MOJIy4YaeT OT HarpeBaTens KoinuecTBo Termiotsl 2,608 k/[x. Temneparypa HarpeBaresns
380 K, Temneparypa xomoaunsnuka 290 K. Halimute paboty, coBepiiaeMyo MaliuHOM
3a OJTHU LIHMKJ, U KOJIMYECTBO TEIUIOTHI, OTIABAEMOE 3a OJIMH LUK XOJOAWIbHHKY.

14. Kak u3MEHUTCA BHYTpPEHHSsI SHEprus 4 Mojiedl OJHOATOMHOIO HIEalbHOTO
rasa pyu yMeHbIlIEHUH ero temneparypsl Ha 200K?

15. B HEKOTOpOM Tpoliecce BHYTPEHHss SHEprus rasa ymensimiach Ha 300 [k,
a ra3 copepiui padory 500 J[. Kakoe KoITU4ecTBO TEIIOTHI OBLIO COOOIIEHO Ta3y?

16. KIIJl naeanpHOM TETUIOBOM MamivHbI, padoTatomeit mo mukiny Kapuo, 20%.
Bo ckombko pa3 aOcomroTHas Temrmeparypa HarpeBarens Oosbliie abCOTIOTHOM

TeMIepaTypbl XOJ0AUIbHUKA?
59



17. Ha noxone snektpuyeckoil jgammnbl HamucaHo 1 B, 0,68 A. Onpenenute
CONPOTHUBJIEHUE CIIUPAIIN JaMIIbI.

18. Kakoe Hy>KHO NIPUJIOKUTh HANPSHKEHUE K TPOBOAHUKY cornpoTuBieHueM 0,25
OM, uT0OBI B MPOBOHUKE ObLIa cujia Toka 30 A?

19. B niens BKJIIOYEHBI MOCJIEIOBATENIHHO JIBE JIAMIIOUKH CONPOTUBICHUEM 6 OM
nu 2 Owm. Ilokazanuss nepBoro BoJbTMeTpa — 24 B. KakoBo mnokazaHue BTOpPOTO
BOJITMETpA?

20. Onpenenutb BHyTPEHHEE COMTPOTUBIIEHUE AKKYMYJIITOPA, ECIIU U3BECTHO, YTO
IIPU 3aMBbIKAHUHM €r0 Ha BHEIIHEE comnpoTuBieHHE 14 OM, HanpssKeHHE Ha 3akKuMax
akKymyJssitopa 28 B, a npu 3aMbIKaHMM Ha CONPOTHUBIEHUE HAa 29 OM HampsKeHUE Ha
3axxumax 29 B.

21. BJ1C akkymynsitopa 2B. HanpspkeHue Ha 3axkuMax nNpu TOKE B IEMU 2:10°
MA paBHo 1,84 B. Haiigure cOnpoTUBIEHHE BHEIIHEW LIENUM W BHYTPEHHEE
CONPOTHUBJIEHUE aKKYMYJISTOpA.

22. PaccumTaiite pacxoj] SHEPTruu SIEKTPUUECKON JTaMIol, BKIOYeHHON Ha 10
MHUHYT B CE€Th, HanpsKeHuem 127 B, ecnu cuna Toka B tammne 500 MA.

23. Kakyto AjiMHy ©MeeT MaTeMaTHYECKU MasSTHUK C TIEPUOJIOM KoJjiebaHui 2¢?

24. Paccrosinue Mexy TpedHs MU BoJiH paBHO 10 M. CKOpOCTh pacrpocTpaHeHus
BOJIH 2 M/c. KakoBa yactoTa yaapoB BOJIH 0 Oeper?

25. JInmHa BOJHBI JKENITOTO cBeTa B BakyyMe paBHa 0,589 mkm. KakoBa wactora
KOJIEOaHUI1 B TAKOM CBETOBOM U3ITy4YE€HUU?

26. Yron majeHus Tyda M3 BO3IyXa B cTeKio paBeH 30 UeMy paBeH yrox
MIPEJIOMIICHUS, €CIIU MIOKA3aTeNb MIPEIOMIICHHS CTEKJITHHOM MIIACTUHBI paBeH 1,67

27. JIyu cBeta mnepexoAauT U3 Bo3Ayxa B Boay. Onpenenutb yroja MnpeaomMiIeHus
Jy4a, ecIu yrou nageHus paset 30 (Nyom=1,33).

28. CxopoCTh pacnpoCTpaHEHUS CBETA B MEPBOM cpene 225- 10°km/c, a BO BTOpPOH
- 2-10° xm/c. JIyu cBeTa majaeT Ha MOBEPXHOCTH Pa3jelia ATHX CPei Mox yrioM 30 u
MEepPeXOAUT BO BTOPYIO cpeny. OnpenennTs yroj IpeoMIeHHs JIyda.

29. TlporaxtwHuii “3;Pa o — pagmoaktuen. OmpenennTe, KakoH >IeMEHT

MTOJTYYUTCS C TTOMOIIBIO ATOTO pachaja.
30. Kakas 6omOapaupyromias yacTuila MPUMEHsIach B CISAYIOMINX PEaKIUsiX:
2N+?— 110 + iH,
JLi+3H — Be+7?
31. Halimute sHEpruto CBSI3M sizpa 2Be, eciu macca saapa °Be paBHa 8,00531
a.e.M, Macca nokos nporona — 1,00728 a. e. M., Macca rokost HeiTpoHa - 1,00867 a.e.m.
32. Haiimute sHEpruio cBs3u supa 3Li, ecin Macca spa 3L1 pasra 7,01601 a.e.M,
Macca nokos mpotona — 1,00728 a. e. M., Macca nokos HeliTtpoHa - 1,00867 a.e.m.

33. BpruucauTh NEpByr0 KOCMHUYECKYHO CKOPOCTh Il BeHepsl, eciu €€ paanyc

paBeH 6052 kM, a yCKOpeHHe CBOOOTHOTO NaJeHHs Ha €€ MOBEpXHOCTU paBHO 8,34 M /c.
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34. BbIYMCIUTH MEPBYI0 KOCMHYECKYIO CKOPOCTh Juisi Mepkypus, eciu ero
paauyc 2440 kM, a Macca paBHa 36 * 10% xr.

35. Ilepuon o6pamenus FOnurepa Bokpyr Connua paseH 4330 cytok. C kakoi
ckopocTeio FOmurep nBmxkercss Bokpyr CoJHIA, €CIM PACCTOSHHUE 10 HEro 778 MIIH.
KM? BeIpasute CKOpOCTh B KM /4.
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Kpurtepun ouennBanus K au¢. 3aqyery

O1eHKa «OTJIMYHO» CTAaBUTCS B TOM CIIy4ae, €CJIM 00yJaroluics:

— IIOKa3bIBAa€T BEPHOE IOHMMaHUE (PU3UYECKON CYIIHOCTH PACCMAaTPUBAEMBIX
SABJICHUM M 3aKOHOMEPHOCTEW, 3aKOHOB W TEOpUM, NAaeT TOYHOE OIpPEACIICHHE U
HCTOJKOBAHUE OCHOBHBIX IIOHSATUM, 3aKOHOB, TEOPUM, a TaKK€ IPABUIBHOE
omnpesaeneHue PU3NIECKUX BETUYHNH, UX €IUHHI] U CIOCOOOB N3MEPEHUS;

— MPaBUIIBLHO BHITIONHSET YEPTEKHU, CXEMBI U TpadUKH;

— CTPOUT OTBET IO COOCTBEHHOMY IUIaHY, CONPOBOXKIAET pAaccKa3 HOBBIMU
OpUMEpaMH, YMEET NPUMEHUTh 3HAaHUS B HOBOM CHUTyallud IIPH BBIIIOJIHCHUH
PAKTUYECKUX 3aJaHUM;

— MOXET YCTaHOBUTH CBSI3b MEXY N3Yy4acMbIM U PAHEE U3YYCHHBIM MATEPUATIOM
Mo Kypcy (U3MKH, a TaKKe C MaTepualioM, YCBOEHHBIM IIPU H3YyYEHUH JAPYTHUX
IIPEIMETOB.

O11eHKa «XOPOII0» CTABUTCSA, €CJIA OTBET 00YJAIOIIETOCS:

— HE YJIOBJIETBOPSECT OCHOBHBIM TPEOOBAHUSAM K OTBETY Ha OICHKY «OTIMYHOY,
HO JaH 0€3 MCIO0JIb30BaHUsI COOCTBEHHOTO IJIaHa, HOBBIX MPUMEPOB, 0€3 MPUMEHEHUS
3HAHUM B HOBOM CHUTyaluu, O€3 UCIIOJIb30BAaHUS CBS3€M C paHee U3yYECHHBIM
MaTepuaioM U MaTepHaioM, YCBOCHHBIM MPH U3YUYCHUH JIPYTUX MPEIMETOB;

— €CcJIM O0y4arouuics JOMyCTHI OAHY OIIMOKY WM HE 0oJiee ABYX HEIOYETOB U
MOKET MX UCIIPABUTH CAMOCTOSTEIILHO WJIH ¢ HEOOJIBIITOM MTOMOIIIBIO TTPENOaBaTEsI.

OreHKa «y/10BJIETBOPUTEIBHO0» CTABUTCS, €CITU O0yJarOIIHIACS:

— TPABUJIBHO MOHUMAET (U3MUYECKYIO CYINTHOCTh PAacCMAaTPUBACMBIX SIBJICHUH |
3aKOHOMEPHOCTEM, HO B OTBETE€ MMEIOTCS OTIENbHBIC MPOOENbI B YCBOCHUHU BOTPOCOB
Kypca (U3MKHA, HE TMPENATCTBYIOIINE MaJbHEUIIEMY YCBOCHHIO IPOTPAMMHOTO
Marepuana,

— yMEEeT TPHUMEHATH TONYYCHHBIC 3HAHUS TPHU PEIICHUU TPOCTHIX 3a7ad C
HCITOJIb30BaHUEM TOTOBBIX (JOPMYII, HO 3aTPYIHSACTCS MPU PEIICHUH 3a7a4, TPEOYIOMNX
npeoOpa3zoBaHusl HEKOTOPBIX (popMyII.

O1ieHKa «HEeYA0BJIeTBOPUTEIbHOY» CTAaBUTCS, €CITU 00YUaIOIIHICS:
— HE OBJAJIel OCHOBHBIMH pE€3yJIbTaTaMH OCBOCHHSA YYCOHOW TUCIUILIMHBI B
COOTBETCTBUH C TPEOOBAHUSMU MTPOTPAMMBI.
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