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BBEOEHUE

1. ®oHA OUEHOYHBIX CPeacTB MO AMCUMINIINHE sBNAeTcs ob6A3aTenbHbIM 000CO6EHHBIM NpUoXe-
HueM Kk Pabodelt nporpamme ANCUMMIIMHBI.

2. PoHA OLEHOYHBIX CPeACTB SABMSETCS COCTABHOWM YaCTbio HOPMAaTUBHO-METOAMYECKOro obecneye-
HWSI CUCTEMBI OLLEHKN KadeCcTBa OCBOEHMS 06y4atoLLMMNCS YKa3aHHOW AUCLMNINHBI.

3. Mpu nomowm ®OC ocyLlecTBASAETCA KOHTPOMNb W ynpaBneHue npoueccoMm opMupoBaHus oby-
vyarLwmmMmca KomneTeHLmn, n3 yncna npegycmotpeHHbix PrOC BO B kayecTBe pe3ynbTaTtoB OCBOEHWUSI AUC-
LUMNINHDI.

4. ®oHA OUEHOYHbIX CPeACTB NO AUCLMMNIIMHE BKIOYaeT B cebs: OLeHOYHble CPeacTBa, NpUMeHsie-
Mble ON151 BXOOAHOrO KOHTPOMS; OLEeHOYHble CPEeACTBa, NPUMEHAEMbIE B pamKkax UHAUBMAyanu3auum BbINon-
HEeHWs1, KOHTPONs PUKCUPOBaHHbIX BUaoB BAPC; oueHo4YHble cpeacTBa, NpUMEHSIEMble ANl TEKYLLEro KOH-
TPONS U OUEHOYHblE CPeacTBa, NPUMEHSIEMbIE NMPU MPOMEXYTOYHON aTTecTaumm No UToram uUdydeHuss guc-
UMMIIWHBI.

5. PaspaboTumkamu hoHOa OLLEHOYHbIX CPEACTB MO AUCLMNIMHE ABNAAIOTCA NpenogaBaTtenu kaden-
pbl MaTteMaTW4YeCcKMX W eCTEeCTBEHHOHAy4YHbIX AMCLMNNWMH, obecrneuvvBaiollen usydyeHne obyyaroLlmmucs
OVcuMnnuHel B yHMBepcuteTe. CoaepxatenbHon ocHoBow aAnd paspabotkn ®OC nocnyxuna Paboyas npo-
rpaMmma OUCLMMNINHDI.



1. OXXUOAEMBbIE PE3YJIbTATbI U3YYEHUA
y4ye6GHOM ANCLUNNUHBI, NepPCOHaNbHbIA YPOBEHb AOCTUXEHUSA KOTOPbLIX NpoBepsieTcs
C ucnonb3oBaHMeM NpeAcTaBleHHbIX B N. 3 OLeHOYHbIX CPeAcTB

KoMnoHeHTbI KOMNeTeHUUn,
dopmupyembie B pamkax AaHHON AUCLUNINHDI
(kaKk OXXmMgaemblvi pe3ynbTaT ee 0CBOEHMS)

Koa v HanmeHo-
BaHWe UHOUKa-
Topa AocTuxe-

KomneTteHuuu,
B (popMMpPOBaHUN KOTOPbIX
3agencTBOBaHa AMCLMNIINHA

HWUI KOMNEeTeH- 3HaTb U NMOHU- yMeTb oenartb BnageTb HaBblkaMu

Koa HanmeHoBaHue

umm mMaTb (oencrteoBaTh) (MmeTb HaBbIkK)
1 2 3 4
O6wenpodeccnoHanbHbIe KOMNETEHLUN
OlK-1 | CnocobeH pewatb | WO-lomnk1: ymeeT | pmanyeckue Be- | HA KAYECTBEHHOM M | NpoBedAeHus  uanye-
3agaun npodpeccuo- | pewartb Npodec- | MUYMHBI, KayecT- | KONMYEeCTBEHHOM CKOrO 3KCTepumeHTa B
HanbHOW  [edATenb- | CUOHalbHble 3a- | BEHHO W KOnu4ye- | ypoBHE TMPUMEHSITb | COOTBETCTBUM C  CO-
HOCTU NPUMEHSsIA | Jayn, aHanuau- | CTBEHHO ONUCbI- | 3aKOHbl (OU3MKM ONSl | BPEMEHHBIM  YPOBHEM
maTtemaTMyeckne u | poBaTb MaTema- | BawWue  sBre- | onnucaHnss u npo- | passutua HTTI.
€CTeCTBEHHOHay4- TUYECKYI0 WH- | HAS Npupoabl, UX | THO3MPOBaHWSA  MO-
Hble 3HaHUS. dopmaumio no | cesA3b. BefeHus  dusmye-
maTtemaTnyeckomn CKMX MpoLEeccoB K
obpaboTke pe- cucTeMm,  NMPOUCXO-
3ynbLTaTOB reoje- OSWNX Npy uccrie-
3U4ECKNX  un3Me- OOBaHUN  3eMHOM

PEHNn Ha OCHOBE
3HaHUS pasgernos

MOBEPXHOCTU U ee
Heap.

MaTemaTuku
(cpyHKUMM
CKOINbKMX  nepe-
MEHHBIX, Teopus
AndbdepeHun-
anbHbIX ypaBHe-
HUWA ©n  Teopun
psifoB), MOXeT
MCnonb3oBaThb
crneunanunsmpo-
BaHHblEe  3HaHUA
dyHaameHTanb-
HbIX pas3genos
Knaccudeckon mu
COBPEMEHHOMN
duU3nKn, n ocy-
LWecTBnATb  Npo-
dheccroHanbHyo
0edATenbHOCTb B
COOTBETCTBUN  C
npoBeaeHHbIM
aHanu3om.

He-




YACTb 2. OBLLAA CXEMA OLLEHUBAHUA XOOA U PE3YJIbTATOB U3YYEHUA

YYEBHOWN AUCLUNIIUHbBI
O6LwWune KpUTEPUN OLIEHKU U peecTp NPUMEeHseMbIX OLleHOYHbIX CPeacTB

2.1 O630pHasa BeAOMOCTb-MaTpULa OLEHMBAHUA X04a U pe3ynbTaToB U3y4eHus: y4eb6HoMn
OUCLUNIIMHBbI B paMKax negarorm4yeckoro KOHTpons

Pexum KOHTPOJIbHO-OLUEHO4YHbIX MepOHpVIFITVIVI

OueHKa co CTOpPOHBI Komuc-
Kareropus camo- B3anMo- n erloLl a n Z cTaBUTens | CWOHHas
KOHTPOMS U OLIEHKM oLeHKa oueHka penoa pea
BaTens npon3BoacTBa oLeHKa
1 2 3 4 5
OTBeThI Ha BO- lMpoBepka oTBe-
BxoaHow KOH- 1 npocel 1 3aga- TOB Ha BOMPOCHI
Tponb HUS BXOQHOIO 1 3agaHuns BXoa-
KOHTpOns HOro KOHTPON4.
WHaneuagyanusaums
BbINONTHEHUNA™,
KOHTponb puKkcu- 2
pOBaHHbIX BUAOB
BAPC:
- MHOMBMAYanbHOE 2.1 | CamonpoBepka lMpoBepka npa-
3agaHve npaBuUbHOCTH BUITbHOCTM pe-
peLleHns 3a- LeHust n ocpopm-
aau. neHus 3agay vH-
OVBUAYanbHOro
3agaHus.
TeKyLMN KOH- 3
Tponb:
[Mposepka koH-
OTBeTbl Ha BO- crnekTa rno Teme,
- caMocToATEeNbHOE y
3.1 | npockl gns ca- BbIHECEHHON Ha
n3yvyeHue Tem
MOMNOArOTOBKM camocToATeNb-
HO€E n3y4eHune
Obcyx-
OeHune MpoBepka KoH-
OTBETbI Ha BO- BOMNpO- cnekTa u npa-
- MpaKTUu4eckune 3a-
HSTUS 3.2 | npockl gnsi ca- | coB Ans BUITbHOCTM pe-
MOMOArOTOBKM camo- LeHust n ocpopm-
noaro- neHus 3agay
TOBKM
O6cyx-
OeHne
BOMPO-
COB 15
camo-
OTBeTbI Ha BO- lMpoBepka oTyeTa
- nabopaTtopHble noaro-
3.3 | npocsbl ans ca- no nabopatop-
paboThl TOBKU U N
MOMOArOTOBKM Hol paboTe
pe3ynb-
TaToB
nabopa-
TOpHOW
paboTbl
[Mposepka pe-
Bonpocbl ans poBepka p
. 3ynbTaToB Tec-
- pyOexHbI KOH- camonoaroTos-
34 TUPOBaHMWSA UNn
Tporb KM K pyoexHo- -
KOHTPOIbHOW
MY KOHTPOI0
paboThbl
MpomexyTouHas
aTTectaumsa* ody- 4

Yyawuwunxcsa no uto-




ram usyJeHus
OUNCLMUNIUHDI

- ANTOroBoe TeCTunpo-
BaHWne

4.1

OT1BeTbl Ha BO-
npockl Ans ca-

[NpoBepka pe-
3ynbTaToB TecTa

MOnNoAroToBKn

* aHHbIM 3HAKOM MOMEYeEHbI nHansngyanm3npyemMoie Bugbl yHEGHOVI pa60TbI

2.2 O6Lwwme KpUTEPMU OLIEHKU X04a U pe3ynbTaToB

M3y4yeHnA y4eOHON AUCLUNITIUHBI

1. ®dopmanbHbIN KPpUTEPUA NONYyYEeHUA O0yYaroLWMMUCA
NONOXNUTENbHON OLEHKN MO UTOraM U3yyYyeHUs AUCLMNIIVHDI:

1.1 MNMpegycmoTpeHHas nporpamMmma m3y-
YeHUs ONCUMNIMHBI 06yYaoLwmnmMcs Bbl-
MofHeHa NoIHOCTbLI0 A0 Havarna npovec-
ca NPOMEXYTOYHOW aTTecTaumm

1.2 o Kaxxgow 13 NpeagycMoTPEHHbIX NPOrpaMmmMon BUaoB paboT
no AMcuMninHe obyvarLnncs yCnewHo oTynTarncs nepeg npe-
nogaBarternem, 4EMOHCTPUPYS MPU 3TOM JOJDKHBIN (He Hbke
MWHMMarnbHO NPUEMIIEMOr0) YPOBEHb CODOPMUPOBAHHOCTH
3MEMEHTOB KOMMETEHL U

2. 'pynnbl HechopManbHbIX KpUTEepues

Ka4yeCTBEHHOMN OLIeHKM pa6OTbI oﬁyqarou.l.erocsl B paMKax n3y4vyeHunsa aucumnninuHbl:

2.1 Kpntepum oueHKkn kavyecTtsa xoga
npolecca usy4yeHus obyyarmLwmmcs npo-
rpaMMbl QUCUUNIMHBI (TEKyLen ycne-

BaeMoCTH)

2.2. Kputepum oueHkn kayecTBa BbINOSIHEHNUS KOHKPETHbIX BU-
nos BAPC

2.3 KpuTtepum oLeHKn Ka4eCTBEHHOTO
YPOBHS UTOTOBbIX PE3ynbTaToB NU3y4YeHus

2.4. Kputepun aTTectauMoHHOW OLEHKM KaYECTBEHHOIO YPOBHSI
pe3ynbTaToB U3yYeHUs ANCLUNMWHDI

ONCUUNNUHDBI
2.3 PEECTP
anemMeHToOB (POHAA OLLEHOYHbIX CPeACTB No y4e6HOW ANCLUNIIMHE
pynna OueHoYHOEe cpeacTBO UK ero AnemMeHT
OLEHOYHbIX CpeacTB HanmeHoBaHue
1 2

1. CpeacrtBa ansi BXogHoO-
ro KOHTpons

Bonpocbl 1 3agaHust Ans NpoBeAeHus1 BXOLHOTO KOHTPONs

LLkana n KpuUTepun oLeHKN OTBETOB Ha BOMNPOCHI BXOOQHOI0 KOHTPOI4a

2. CpenctBa
KOHTpons (pukcupoBaH-
HbIX BugoB BAPC

MepeyveHb 3agay onsg MHAMBMAYANbHOrO 3afaHus (N0 BapuaHTam)

LLikana n kpuTepun MHAMBUAYANbHOIO 3a4aHuns

3. CpenctBa
ONA TeKyLllero KOHTpons

BOI'IpOCbI 1 3agaydn ona camMonogrotoBky K NpakTu4yeCknmM 3aHATUAM

LLkana n Kputepun oueHmnBaHnAa nogrotoBkK K NPakTM4eCKoMy 3aHATUIO

Bonpockl Ans camonoaroToBkx k labopaTopHon paboTe

LLkana n Kputepum oueHnBaHMsa oT4yeTa no naboparopHon paborte

Bonpocbl 1 3agayun ans camonoaroToBKU K KOHTPOSIbHOM paboTe 1 TecTupo-
BaHWIO

LLikana n KpuTepun oLEeHMBaHNS Pe3yNbTaToOB KOHTPOSbHOW paboThl 1 Tec-
TUPOBaHUs

4. CpeacTtBa
Ans pyo6exXHOro KOHTpons

BOI'IpOCbI 0719 CaMOCTOATESIbHOIo n3yvyeHuna Tembl

OOBLMn anropnuTmM CaMOCTOSTENTbHOIO M3YYeHUs1 TEMbI

LLkana n KpUTEPUKN OLLEHKN CAMOCTOATESIbHOIo N3yvyeHna TemMbl

5. UToroBoe TecTupoBaHue

BaHK 3a4aHUn UTOroBOro TECTUPOBAHUS

LWkana n KpUTEPpUN oLueHNBaHNA OTBETOB Ha BOMPOCHI TeCTa




2.4 OnucaHume nokasaTeneun, KpuTepmeB U LIKan oLleHMBaHUSA U 3TanoB (POPMUPOBAHUSA KOMNETEHLUA B paMKax QUCLUUNIINHLI (2 cemecTp)

NHpeke n
Ha3BaHue
KOMMNeTeHUUn

Kop, nHauka-

TOopa AocCTu-

KEHUN KOM-
neTeHummn

MHankaTopbl
KOMMNeTeHUun

MokasaTens oue-
HMBaHWA — 3HaHUS,
YMEHWS, HaBbIKN
(BnageHuns)

YPOBHU CHOPMUPOBAHHOCTU KOMMETEHLMIN

KOMMNEeTeHUUsA He chopmm-

MWUHUMarbHbIN

cpeaHun

BbICOKUN

poBaHa
OLueHKM chOPMUPOBAHHOCTN KOMMNETEHLUI
2 3 4 5
OueHka  «Heydoenemeo- | OueHka  «ydoenemeo- | OueHKa «Xopouwox QOueHKa «omiu4Ho»
pumesnbHoO» pumesnbHo»

Xapakrepuctmka ccpopMUMpPOBaAHHOCTN KOMNETEHLIMK

KomneTeHumMs B NONHOWM
Mepe He cchopmumpoBaHa.
Mmetomxcs 3HaHun, yme-
HWUI 1 HaBbIKOB HeJoCTa-
TOYHO ONS peLleHust npak-
Tudecknx (mpodeccuo-
HanbHbIX) 3agay

CdopmmpoBaHHOCTb
KOMMEeTeHLUMM COOTBET-
CTBYET MUHUMArbHbIM
TpebosaHusm. Nveto-

LLIMXCA 3HAHWUN, YMEHUNR,
HaBbIKOB B LIeJIOM J0C-
TaTOYHO A1 PeLLeHus
npakTu4eckmx (npodec-
CMOHanbHbIX) 3agav

CdopmmpoBaHHOCTb
KOMMeTEHLUMN B LieNIoM
COOTBETCTBYET Tpebo-
BaHusIM. MimeroLumxcs
3HaHWN, YMEHUN, Ha-
BbIKOB Y1 MOTMBALW B
Liernom AoCTaTO4HO
Ons pelleHuns cTaH-
OapTHBIX NpakTuye-
ckux (npodpeccmo-
HanbHbIX) 3agad

CdhopmmpoBaHHOCTb
KOMMEeTeHLMN NosHo-
CTb0 COOTBETCTBYET
TpeboBaHusaM. Nmeto-
LLIMXCA 3HAHWUN, YMEHWNR,
HaBbIKOB ¥ MOTUBALMN
B MOJIHOW Mepe AocTa-
TOYHO ANS peLleHust
CMNOXHbIX NPaKTUYECKNX
(npodeccroHanbHbIX)
3agad

dopmbl 1 cpea-
CTBa KOHTpoOns

hopmrpoBaHus
KOMMeTeHUMN

KpuTtepum oueHnBaHus

OrK-1

NO-lonks

[NonHoTa 3Ha-
HUR

c¢usmnyeckue Be-
JINYUHDbI, Ka4yecCT-
BEHHO U Komnu4e-
CTBEHHO Onuchbl-
BawLliue aABreHns
npupoabl, Ux
CBA3b.

He 3HaeT maunyeckue
BEMUYMHbI, KAYECTBEHHO U
KONMMYECTBEHHO OMUChI-
BaloLLUE SABMNEHNS NPUPO-
Abl, UX CBA3b.

MoBEPXHOCTHO OpUEH-
TUpYEeTCs BO MHOXECTBE
PU3NYECKNX BEMUYMH,
Ka4yeCTBEHHO U Komnnye-
CTBEHHO OMCHLIBAKOLLMX
ABMNEHVs MpMpoab!, UX
CBsA3b.

3HaeT oCHOBHblE i~
31Yeckme BesiMUmHbI,
KayeCTBEHHO U KOMu-
4YeCTBEHHO OMUChbI-
BaloLLme sSBrieHus
NpYpoAbI, UX CBS3b.

YBEpeHHO OpUeHTUpy-
eTCs BO MHOXeCTBe
PU3NYECKNX BENUNYVH,
KayeCTBEHHO 1 Konunye-
CTBEHHO OMUCHIBAIOLLNX
ABMEHUS NpUpoabl, UX
CBA3b.

Hanuuune yme-
HUIA

Ha Ka4eCTBEHHOM
M KONnu4ecTBeH-
HOM YPOBHe npu-
MEHSATb 3aKOHbI
chusnkn gna onu-
CaHWA U NPOrHo-
3upoBaHus nose-
AeHus cusnye-
CKUX MPOLECCOB U
cucteMm, npomc-
XOAAWMX Npu
nccnenaoBaHumn
3eMHOI noBepx-
HOCTU U ee Heap.

He ymeeT npumeHsiTb
3aKOHbI (OU3NKY A4S ONK-
CaHu1s U NPOrHO3MpOBaHMUs
noBeaeHUst PU3NIECKUX
MPOLLECCOoB 1 CUCTEM, MPO-
UCXOASALLMX NPU UCCNEAO-
BaHWM 3eMHOW NOBEPXHO-
CTW 1 ee Heap.

MpuMeHsieT NULWb Ha
KayeCTBEHHOM YpOBHE
HEKOTOpbIE 3aKOHbI
HM3UKK ANS ONUCAHMS U
NMPOrHO3UPOBaHUsI Mo-
BefeHus r3nyecknx
MpOLIECCOB U CUCTEM,
npoucxoasLyx npu
uccnenoBaHuy 3eMHoM
MOBEPXHOCTY U €€ Heap.

Ha kauecTBeHHOM
YPOBHE NpUMEHSIET
3aKOHbI OU3VKN ANsi

onvcaHus ¥ NPOrHo3u-
pOBaHWsi NOBEAEHNS
huanyeckmx npouec-
COB Y CUCTEM, NpoUC-
XOASALLMX MPU uccne-
[0BaHWK 3€MHOV No-
BEPXHOCTU U ee Heap;
Ha KONMYeCTBEHHOM

YPOBHe onepupyeT

NULLb C HEKOTOPbIM
MHOXeCTBOM (huanye-
CKUX 32KOHOB.

YBepeHHo UCMonb3yeT
Ha Ka4eCTBEHHOM 1
KONMUYEeCTBEHHOM YpOB-
HE 3aKOHbI OU3UKKN Ansi
OnMcaHVsi U NPOrHO3u-
poBaHWsi NoBeAeHWst
¢hu3nyeckmx npoLeccoB
1 CUCTEM, NMPOUCXOAS-
WX NpU UccregoBaHnm
3eMHoW NMoBEepPXHOCTY U
ee Hegp.

3auerT c oueH-

KOW, OTYET No
nabopartopHomn

paboTe, KOH-
CMeKT, UHONBU-
OyanbHoe 3aja-
HUe, KOHTPOnb-

Has paboTa,
TeCcTupoBaHue,
UTOroBoe TeCTu-

poBaHue.




Hanuuve HaBbI-
KoB (BnageHve
OMbITOM)

npoBeneHus cpu-
3U4ecKoro aKcne-
pUMeHTa B COOT-
BETCTBMU C CO-
BpPEeMEHHbIM
ypOBHEM pa3Bu-
1A HTI.

He BnageeT HaBblkamu
nposeaeHns Mrsn4eckoro
3KCnepumeHTa.

MmeeT noBepxHOCTHOE
npeacTaBneHne o Me-
Togax u cpeacTeax
nposeaeHns huanye-
CKOrO 3KCMepuMeHTa.

Bnageet MuHumane-
HbIMW OCHOBHbLIMMU
HaBblkamu BblIbopa

Heobxoaumoro obopy-

[OBaHnsl, METOLOB 1

cpeacTB NpoBeeHus

dusn4eckoro akcne-
pYMeHTa B COOTBETCT-

BV C COBPEMEHHbIM
YPOBHEM pa3BUTUSA

HTM.

B nonHom oGbeme Bna-
OeeT HaBblkamy Bbibopa
Heobxogumoro obopy-
[OBaHus, METOOOB 1
CpeAcCTB NpoBeaeHus!
hU3nM4ecKoro akcnepm-
MEHTa B COOTBETCTBUU
C COBPEMEHHBIM YPOB-
Hem passutug HTTI.




2.4 OnucaHume nokasaTeneun, KpuTepmeB U LIKan oLeHMBaHUA U 3TanoB (pOPMUPOBaAHUSA KOMNETEHLUM B paMKax avcumnnuHbl (1 cemecTp)

YPOBHU CChOPMMUPOBAHHOCTN KOMNETEHLMIA

KOMMeTeHUMs He cdop-

MUHUMaIbHbIN cpeaHun BbICOKWN
MUpoOBaHa
OueHkn chopMMPOBAHHOCTN KOMMNETEHLIMI
He 3auteHo 3a4yTeHo

Xapakrepuctmka cpopMUpPOBAHHOCTI KOMMNETEHLIMN

Kog vHanka- KomneTeHumMsi B MonHowm 1. CchopMMpPOBaHHOCTb KOMMETEHLMU COOTBETCTBYET MUHUMATbHBIM dopMbI 1 cpea-
Whaexc n Topa 4ocTU- | WHankaTopb! kom- MNokasatenb OUEHNBA- | yiepe He cchopMMpoBaHa. | TPEBGOBAHMSM. VIMEIOWMXCS 3HAHNIA, YMEHWI, HAaBbIKOB B LIEIOM A0CTa- |  c1pa KOHTPONS
HasBaHue EHUI KOM- neTeHLMm HWA — SHAHNA, YMEHNA, | \vetoLumxcs 3HaHWI, TOYHO AMIS PELLEHUs MPAKTUYECKUX (MPOeccoHanbHbIX) 3a4au. hopMUpoBaHMS
KomneTeHLmmn neTeHLMM HaBbIku (BNafeHus) YMEHUI1 1 HaBbIKOB He- 2. ChopMMPOBAHHOCTb KOMMETEHLMM B LETIOM COOTBETCTBYET Tpebo- KOMMETEHLIMIA
[OCTaTO4HO ANS peLue- BaHUsIM. VIMEIOLLMXCSI 3HaHWI, YyMEHUIA, HaBbIKOB U MOTUBALIMU B LIENIOM
HWSI NPaKTUYeCKuUx (nNpo- [0CTaTOYHO AN PELLEeHUst CTaHAapTHbLIX NpakTuyeckux (npodeccuo-
heccroHanbHbIX) 3agad HanbHbIX) 3aaau.
3. CchopMUPOBaHHOCTb KOMMETEHLUMM NOMHOCTBLIO COOTBETCTBYET Tpe-
boBaHuaAM. MimeroLwmxcsa 3HaHUN, YMEHWUIA, HABbIKOB 1 MOTVUBAaLMM B
MOJIHOV Mepe A0CTAaTOYHO AMNs PeLleHUst CIIOXHbIX NPaKTUYeCKMX
(npodpeccuoHanbHbIX) 3agay.
Kputepum oueHmBaHus
OrnK-1 MO-1onk-1 [NonHoTa 3HaHuin ¢usmnyeckue Benmumn- He 3HaeT maunyeckue 1. NoBEPXHOCTHO OPUEHTUPYETCH BO MHOXECTBE PU3NYECKNX BENTUYUH,

Hbl, KQ4eCTBEHHO U

KOJIN4eCTBEHHO onun-
CbiBawwune ABneHus
npupoabl, UX CBA3b.

BENWNYMHbI, KAYECTBEHHO
N KONTMYECTBEHHO OMNUChI-
BaloLLMe SBMNeHns Npupo-
[bl, UX CBSI3b.

Ka4eCTBEHHO M KONMUYECTBEHHO OMMUCHLIBAIOLLMX SBMEHUS MPUPOABI, UX
CBS3b.

2. 3HaeT OCHOBHblEe (hU3NYeCKVe BENUYUHBI, KAYECTBEHHO U KOMUYECT-
BEHHO OMVCLIBAIOLLME SIBIIEHWS NPUPOAbI, UX CBA3b.

3. YBepeHHO OpueHTUpYyeTCs BO MHOXECTBE (PU3NHECKUX BESMUMH,
Ka4eCTBEHHO Y KONMUYECTBEHHO OMUCHIBAIOLLMX SBIEHUS MPUPOABI, UX
CBSi3b.

Hanuune ymenui

Ha Ka4eCTBEHHOM U
KONMU4YeCTBEHHOM
YPOBHE NPUMEHSATb
3aKoHbI husmnkm ans
OMUCaHUA U NPOrHo-
3upoBaHus nosepfe-
HUA hpU3nYeCcKnx
NpoLIecCoB U CUCTEM,
npoucxopsaLmnx npu
nccnenaoBaHUM 3em-
HOW NOBEPXHOCTU U
ee Hegp.

He ymeeT npumeHsiTb
3aKOHbI (OU3NKM ANS ONK-
CaHus 1 NPOrHO3unpoBa-
HUSI NOBEAEHMS (Dr3nye-
CKMX MPOLIECCOB U CUC-
TEM, NPOUCXOAALLMX NP
uccnenoBaHuy 3eMHOM
MOBEPXHOCTU U ee Hepp.

1. MNMpuUMeHsIeT NULWb Ha KaYECTBEHHOM YPOBHE HEKOTOPbIE 3aKOHbI
OU3UKKN 411 ONUCAHUS Y NMPOrHO3UPOBaHUS MOBEAEHUS (HU3NYECKMX
NPOLIECCOB U CUCTEM, NPOUCXOASLLMX NPY UCCIIeA0BaHUM 3EMHON Mo-
BEPXHOCTU 1 ee Heap.

2. Ha kayecTBEHHOM YpOBHE NPUMEHSIET 3aKOHbI (PU3UNKK A8 onuca-
HWUS U NPOrHO3NPOBAHUSI NOBEAEHNS (HU3NYECKMX MPOLIECCOB U CUCTEM,
NpoucXoaaLMX NPU UCCREAOBaHUM 3EMHOI MOBEPXHOCTU U ee Heap;
Ha KONMYECTBEHHOM YPOBHE ONEPUPYET NMLLb C HEKOTOPLIM MHOXECT-
BOM (pM3NYECKNX 3aKOHOB.

3. YBEepeHHO UCMosb3yeT Ha Ka4EeCTBEHHOM W KOSIMYECTBEHHOM YPOBHE
3aKOHbI (PM3MKU AN1St ONUCaHUS 1 NPOrHO3MPOBaHUSA NoBeAeHUst Pusu-
YECKUX MPOLIECCOB U CUCTEM, NMPOUCXOAALLMX NPY UCCIefoBaHUM 3eM-
HOW NOBEPXHOCTU U ee Heap.

OTueT no nabo-
paTopHon pabo-
T€, KOHCMEKT,
uHavBMayanbHoe
3apaHve, KoH-
TponbHas pabo-
Ta, TeCTUpOBa-
HWe, UTOroBOE
TecTupoBaHue.




Hanunuune HaBblkoB
(BnageHue onbl-
TOM)

npoBeaeHus husnye-
CKOro 3KCMepuMeHTa
B COOTBETCTBUM C
COBpPEMEHHbIM YpPOB-
Hem pa3sutusa HTI.

He Bnageet HaBblkamu
npoBeaeHns MU3nYecKo-
ro aKCcnepumeHTa.

1. meeT noBepxHOCTHOE NpeAcTaBreHne 0 MeTodax U cpeacTeax
npoBeaeHns MU3NYECcKoro aKCnepuMeHTa.

2. BnapeeTt MYHMManbHLIMW OCHOBHBIMW HaBblkaMu BbiIbopa Heobxo-
avmoro obopyoBaHnsl, MeTOA0B 1 CPeACTB NPoBeAeHUst (hU3NYECKOTO
3KCnepnmeHTa B COOTBETCTBUM C COBPEMEHHLIM YPOBHEM Pa3BUTUA
HTM.

3. B nonHom o6beme BnageeT HaBblkaMu BbiGopa Heobxoanmoro o6o-
pyAoBaHWs, METOAOB M CPeACcTB NpoBeAeHNs U3NYeCcKoro aKkcnepm-
MeHTa B COOTBETCTBMM C COBPEMEHHbIM ypOBHEM pa3suTus HTT1.




YACTb 3 MeTtoauuyeckue matepuanbi, onpeaenstowme npoueaypbl oueHMBaHUA 3HaHMW, YMEHUN,
HaBbIKOB, XapaKTepu3yrLwmx 3Tanbl POpMMpPOBaAHUS KOMNETEHLUN

YacTtb 3.1. TUnoBble KOHTPOSbHLIE 3af4aHUs, HEOOGXOoAUMbIE ANA OLUEeHKU 3HaHUW, YMEeHWUI, HABbIKOB

3.1.1. CpencTtBa ANA vHOUBUAYyanu3auum BbINONMHEHUsA, KOHTponAa PMKcMpoBaHHbIX Bugos BAPC

PekomeHagauumn no BbINOSTHEHNIO mnHounBuayarnibHoOro sagaHusa

B kaxgoM nHOnBMAyanbHOM 3a4aHUN COOEPXKUTCA NO TPU 3adayu, KOTopble HeOOX0aUMO PeLwwnTb U
0opMUTL B COOTBETCTBUM C TpeboBaHusmn. HanBuayaneHoe 3agaHne ob6a3aTtenbHO OOMKHO MMETb Tu-
TYMNbHBLIN NUCT, a Kaxaasa 3agada obssaTtenbHO OOMKHa codepXaTtb crefylolme pasgensl: 4aHO, HanTw,
pelleHne, nepesog BenmyuuH B CH, normyHoe n nocnegosatenbHoOe pelleHne, OTBeT.

Pasgenbl y4eBGHOM OUCLMNMUHBI, YCBOEHME KOTOPbIX CTyAEHTaMy COMpPOBOXOAETCs MNOArOTOBKOM
WHOUBMAYANbHOIO 3a0aHNS:

Pasgenbl gucunnnunHbl, OCBOEHME KOTOPbIX 06yqaro-

LLUMMUCA conpoBoXaaeTca

nnu 3aBepLuaeTcd BbInosi-

HEeHMeM nHgnBuayanbHOro sagaHusa

KomneTteHunn, dpopmmnpoBaHme/pasBmntme KOTopbix obecneum-
BAETCs B XOA€ BbINOJTHEHMS
MHAUBMAYaNbLHOro 3agaHus

Ne HanmeHoBaHue
1 «MexaHuka», «MonekynspHas dusmka OrK-1
N TepPMOAMHaMMKay, « ONeKTPU4ecTBo 1
MarHeTu3m»
2 «KonebaHus 1 BonHbly, «OnTuKa, OrlkK-1
«ATOMHasa n agepHasa pmsmkar

Mpumepbl oopMneHus 3agav:
3apgavya 1. ABToMObGUNb, OBUrasiCb C YCKOpPeHnem 2 mic?, npowen 125 m 3a 5 c. OnpegenuTb Ha-
YanbHY CKOPOCTb aBTOMOOUNA. HauepTuTb rpadonk 3aBUCMMOCTU CKOPOCTU OT BPEMEHN.

a=2 mic®
t=5¢
S=125 m

PeweHue:
at?

N3 dopmynbl NyTy nNpu paBHOYCKOPEHHOM ABWKEHUMN S :VOHT nony4aem

_at?

vV o 2 _S_at

° t t 2

125 2.5

MoacTaBnss YMCOBbIE AAHHbIE, UMEEM V/, = (_ __] =20 m/c
5 2

Mpaduk CKOpPOCTU paBHOMEPEMEHHOIO ABWXEHUS SBMSeTCA NPSMOW NIMHUER.
[ns ee nocTpoeHuss OocTaTtovyHO ABYX Toyek: npu t=0 V,=20 m/c, npu

t=5 ¢ V =30 m/c. HanomHum, yto V =V, +at .

a0 Womic

20

0+ t t t

1] 1 2 3

Omeem: V, =20 mic.

3apayva 2. ToyveuHble 3apsagbl ¢, =1 HKwn g, =-2 HKi pacnonoxeHbl Ha pacctosHum 10 cm apyr ot
apyra B Bakyyme. HanTu HanpshKeHHOCTb M NOTeHUMan nons B TOUKe, HaxoasaLWwencsa nocpeamHe mMexay 3a-

PeweHue:
Ei E: 2

pagamu.
EA -7 Da — ?
=1 HKn = 107° Kn a1
t
0, =—2 HKn=-2-10" Kn O—7

r=10cm =10"1u

=1

T S

CornacHo npuHLMny cynepnosnumm B Touke A
Ep=E +Ey, op=0+¢,,
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£ =885-10"? @/m roe E,, E, — HanpshkeHHOCTM Norneif, co3aaHHbIX B Touke A (pu-
CYHOK) 3apsigamu gy M Oz, @ @1 U @ — NOTEeHUMarnbl 3TUX MONen.
Tak Kak BeKTopbl Elm Ez OEeNCTBYIOT BAOSMb OL4HOM MPSIMOW,
MOXHO NepenTn OT BEKTOPHOM CyMMbI K anrebpanyeckomn:

EA=E1+E2,|—p.e El:Lz, E2: ‘qz‘ 5 .
dre € - r Az & - r
0 2 0 5
1 ~
Nnn EA=—ﬁ1\+\Q2\;

2
4 J4
TE \E [2]

3Hak 3apsga g Mbl y4nu, Hanpasue Bektop E, Kk 3apsay. [lo-
TeHUMan siBNSeTCA CKansipHoOW BEITMYMHOW. Y4UnTbIBas, YTO BTO-
pou 3apsg oTpuLaTeneH, nveem

2
Pp= ‘ql‘ - ‘qz‘ = r(h‘—‘%

471808L 4711508L 47 o&
2 2

MoacTaenss B POPMyribl YACIEHHbIE 3HAYEHWS U YYUTBIBAS, YTO
1 _5.10%w/@ » NONy4aem

4r7E
9.10° 9 B
Ep=—— _(+2210°=108=,
A 25-10*2( 2t M
9
.0. ™~
A:%(O’972~1O’9j~1808-

Omeem: E, =108 B/m, ¢, =-180 B.
LUKANA U KPUTEPUU OLLEHNBAHUA

— «3a4TeHO» MO MHAMBMAYyaNbHOMY 3a4aHMIO BbICTABMSETCH, €Cru: a) BCe 3ajayun pelleHbl npa-
BUIbHO; 6) 3agaym odhopmMieHbl No BceM TpeboBaHusaM (obsi3aTenbHble aNeMeHTbl: 4aHO, HanuTW, peLleHre,
BbIMOMHEHbI HE0BX0OUMbIE PUCYHKU U MOCTPOEHUS, JIOTMYECKM BEPHO MOCTPOEHO peLleHmne, 3anmMcaH 1 npo-
aHanusvMpoBaH OTBET); B) 0POpMIMEHNe UHAMBUOYANbHOIO 3adaHus COOTBETCTBYET NMpeabsBnseMbiM Tpe-
60BaHUSAM (TUTYNbHBIA JINCT);

— «He 3a4TeHO» NO MHAMBMAYaNbHOMY 3a4aHUI0 BbICTaBMASETCS, €CMu: a) YacTb 3aday pelueHa He-
BepHo; 6) 3agayn odopMrieHbl He B COOTBETCTBMM C TpeboBaHUSIMM (OTCYTCTBYET AaHO, He OonpeaerieHo YTo
HeobX0AMMO HaWTW, OTCYTCTBYIOT PUCYHKM M NOCTPOEHWS, OTCYTCTBYET FOrMKa B peLleHun 3adayn, HeT oT-
BeTa); B) opopMIeHre He COOTBETCTBYET NpeabsaBnsieMbiM TpeboBaHNAM.

3.1.2. BONPOChbI
AnA nposefeHNUs BXOAHOTO KOHTpOns

Bxo4HOM KOHTPOSIb OCYLLLECTBIISAETCH B BUAE NMMCbMEHHbLIX OTBETOB Ha BONPOCHI U 3a4aHUs BXOOHOIO
KOHTponsi. buneT BkntodaeT B cebsa 15 BONPOCOB U 3aaHui Mo pasnuyHbiM pasgenam gucumnimniel «dusu-
Ka» 3a Kypc cpeaHero (nosiHoro) obuero obpasoBaHus. BXOOHOWM KOHTPOSb NPOBOAUTCS Ha NEPBOM MpPaKT U-
YeCKOM 3aHATMK. Ha BbinonHeHve gaetcs 15 MUHYT.

Bonpochki u 3adaHust 8X0OHO020 KOHMPOs
YTto Ha3bIBaeTcA:

1. Yrnom nageHusn?

2. AGConoTHbIM NokasaTenem npenomMneHnsa?
3.  Yrnom npenomMmnenunn?

4. 3OnNeKTPOEeMKOCTbIO NPOBOAHMKA?
5. PaBHOMEpPHbIM ABMXEHNEM?

6. ApguwabaTHbIM npoueccom?

7. PaBHO3amegneHHbIM OBUWKEHNEM?
8. W3obapuueckmm npoueccom?

9. Yactoton konebaHnin?

10. N30TepmMU4ecKkMM npoLeccom?
11. Mepunogom konebaHnin?

12. BHewHum doToadpdpekTom?

13. WN3oxopHbIM npoLeccom?
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14. Amnnutygon konebaHma?
15. HanpspkeHHOCTbI 3NEKTPUYEcKoro nonsa?
16. OTHOCUTENbHBLIM NOKasaTenem NpPenomneHmsa?

Mo kakoun chopmMyrne mMoXHO onpeaenuTb:

1. YrnoBy CKOPOCTb?
2. PaboTy NOCTOSIHHOW CUMbl B MEXaHUKE?
3. KuHeTundyeckylo aHepruio Tena?
4. [lyTe Nnpyn paBHOYCKOPEHHOM OBUMXEHUN?
5. Cwny ynpyroctun?
6. Pabory Toka?
7. LeHTpocTpemuTensHoe yckopeHune?
8. OnekTpoeMKOCTb NMOCKOro KoHAeHcaTopa?
9. OnTMYecKyto cuny NUH3bI?
10. JIMHERMHbI NyTb NPU PAaBHOYCKOPEHHOM ABWKEHUN?
11. TloTeHuManeHy SHEPruo ynpyro 4edopMmMpoBaHHOro Tena?
12. Ycnoue makcumyma npu MHTepdepeHunn ceeta?
13. MoMeHT cunbl Npy BpaLlaTenbHOM ABUXKEHUN?
14. KonwnyecTBo TENNOThI NPU HarpeBaHuK BellecTa?
15. UeHTpocTpemutenbHoe yckopeHume?
16. YpgenbHyo TENNOEMKOCTb BelecTBa?
17. 3aBMCMMOCTb CONPOTMBMEHMS MPOBOAHUKA OT €ro reoOMeTPUYECKMX pa3mepoB?
18. AG6COnMOTHBINM NokasaTterns npenomneHmsa?
19. KoachdurumeHT nonesHoro 4eNCTBnst TENSIOBOW MalUWHbI?
20. TlMepuoa konebaHum mateMaTU4ECKOro MasgTHUKa?
21. KuHeTu4ecKyto aHepruw?
22. Cuny Amnepa?
23. Tlepuoa konebaHum Npy>KMHHOTO MasiTHUKA?

24. Cuny JlopeHua, 0eNCTBYIOLLYIO Ha OBWXKYLLUMACA 3aps B MarHUTHOM none?
25. Cuny Tskectun?
26. [epuopg anekTpuyecknx konebaHum B KOHType?

M306pasunte rpacpnyiecku:

CwunoBble NMHUKU NONA NONOXUTENbHOroO 3apsaa.

Xog ny4ven, napannenbHbIX rMaBHON ONTUYECKON OCU, B ABOSIKOBbLINYKITOM NNH3E.
CwunoBble NMHUKU NONS OTPULLATENBHOrO 3NEKTPMUYECKOro 3apsaa.
3aBMCMMOCTb CKOPOCTU OT BPEMEHMU NPU PaBHOYCKOPEHHOM LBUXKEHUN.
Cunosble NIMHUU MarHUTHOrO Nosis NPSIMOro NPOBOAHMKA C TOKOM.
3aBucuMoCTb AaBreHust ra3a oT obbema npu agnabaTHOM npotiecce.

Xopa cBeTOBbIX Nyyen, nayLmx n3 Bo3gyxa B CTEKMO.

3aBUCMMOCTb CKOPOCTU OT BpEMEHU Npu paBHO3aMeaIeHHOM [ABUXEHUUN.
Cunosble NMHUKU SNEKTPUYECKOro Nong NAocKoro KoHAeHcaTopa.
3aBUCUMOCTb CMELLIEHUS OT BPEMEHW NPU rapMOHNYECKOM KonebaHuu.
3aBMCMMOCTb faBreHus oT obbema rasa npy M30TEPMUYECKOM MpoLecce.
3aBMCMMOCTb NYTU OT BPEMEHMU NPU PAaBHOYCKOPEHHOM LBUXKEHUN.

Xopg ny4ven, ngyLimx u3 ctekna B BO3ayX.

3aBuCMMOCTb JaBrieHusa ot o6bema npy n3odapruyeckom rasoBom NpoLecce.
3aBMCMMOCTb CKOPOCTU OT BPEMEHMW NPU PABHOMEPHOM ABWKEHUN.

BoOoo~NooOA~®ONE

el el el el
akrwdbdEO

Kakas cdoopMyna Bbipa)kaeT 3aKOH:

BTopoli 3akoH HbtoToHa?

Owma anga yvacrtka uenun?
MpenomneHus ceeta?

KynoHa?

OneKkTpoMarHMTHOM MHAYKUUN?
OTtpaxeHusa ceeta?

CoxpaHeHWsi SHeprum B MexaHuke?
Apxumega?

Owma gnsa nonHow uenm?

0. ®apapges onst anekTponusa?

11. BcemupHoro tarotenunsa?

12. Oxoynsa-fleHua Ans NocTosiHHOro Toka?
13. MpenomneHwns ceeta?

BOONoGO~WNE
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14. bonna-MapwuoTtta?

15. lNyka?

16. ®apages-JleHua ons anekTpoMarHUTHON UHOYKUUKN?
17. l'en-Jtoccaka?

18. CoxpaHeHus umnynbca Tena?

19. Wapnsa?

KakoB chmsnyeckui cmbicn:

YckopeHuna?

lMnotHocTM BewecTBa?

MarHuTHoro notoka?

Macchb!?

[asneHna?

ABCOnTHOrO HyNs Temnepatyp?
MoTeHumana aneKkTpu4eckoro nomns?

Cwunbl Toka?

. CkopocTtu?

10. OnekTpoaBMKYLLEW CUMbI UCTOYHMKA TOKa?

©CoNoOUA~WNE

3anuwuTte ypaBHeHue:

lMepBoro Hayana TepMoaNHaMUKN.

OcHoOBHOE A11s1 MONEKYNAPHO-KUHETUYECKON TEOPUM Fa30B.
OVHWTenHa ansa BHewHero dotoadpdekTa.

dopmyny nnH3bI.

CoctosHusa ngeanbHoro rasa MeHgeneesa-KnanenpoHa.
MapmoHuyeckmx konebaHuii B MexaHuke.

ok~ wNE

B uem CYWHOCTb ABNeHusA:

OnNeKTpoOMarHMTHOM MHAYKUUN?
CamounHgykuun?

Monapusaumm ceeta?
doTtoachdekra?

Ondpakumm cBeTOBbIX BOSH?
Owncnepcun ceeta?

OnekTtponusa?

PesoHaHca?

. MonHoro BHyTpeHHEro oTpaxeHns?
10. PagnoaktmnsHocTn?

©CoNoOOA~AWNE

B kaknx eaMHULax namepsieTcs:

OnTuyeckasa cmna NnH3bI?
Cuna Toka?
Yactora?
MoluHocTb?
VHAYKTUBHOCTb KOHTYpa?
MnoTHocTb BewecTBa?
[aeneHne?
OHeprua?
HanpsixkeHne?
. OnekTpuyeckas eMKOCTb?
. KonuuectBo BeLlecTtBa?
. YckopeHune?
. PaboTta?
. OnekTpuyeckoe conpoTmUBeHne?
. YaenbHoe conpoTusneHme?
. Yrnoeasi CKOpOCTb?
. Imnynbe Tena?
. IHaykumns marHuTHoro nons?
. HanpspkeHHOCTb anekTpmnyeckoro nonsi?

BOONOOA~AWNE

PRRRRERRRER
O©CO~NOUINWNERO

LWkana n Kputepun oueHnBaHuA
OTBETOB Ha BONPOCHLI BXOAHOIo KOHTpOnNA

- OueHKa «OTNNYHOY, eCn KONUMYECTBO NpaBusbHbIX oTBeToB OoT 81 + 100 %.
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- OueHKa «XOpOoLLO», eCriv KONMYeCTBO NpaBurbHbIX 0TBETOB OT 61 + 80 %.
- OueHka «yooBneTBOPUTENIbHO», €CIN KONMYECTBO NpaBuUsibHbIX OTBETOB OT 51 + 60 %.
- OueHka «HeyaoBNeTBOPUTENBHOY, €CNX KONMYECTBO NpaBuibHbIX 0TBETOB MeHee 50 %.

3.1.3 CpeactBa AnA TeKyLero KOHTpons

BOIMPOChLI
ANsl CaMOCTOATENbHOIO U3y4eHuUsi TeMbl
«lMprumMeHeHne 3aKOHOB COXPaHEHUSA UMMNYMbCa U 3HEPrum K ynpyroMmy v Heynpyromy ygapam»

1) Tonatve yoapa.
2) Knaccudmkaumna n xapakrepucTnka yaapos.
3) [lNpumeHeHne 3aKOHOB COXpPaHEHMS UMMYMbCca W SHEPTUN K YNIPYTOMY 1 HEYNPYroMy yaapam.

BONMPOCbLI
ANSA CaMOCTOATENIbHOIO U3Yy4YeHUA TeMbI
«flBneHnsa nepeHoca»

1) [Ouddysus: onpegeneHune, yCcrnoBus NPOTEKAHUS, 3aKOH.
2) TennonpoBOAHOCTL: ONpPEAENEeHNe, YCNOBUS NPOTEKAHMUS, 3aKOH.
3) BsaskocTb: onpeaeneHune, ycnoBusa NpoTekaHusl, 3aKoH.

BOMPOCHI
ANA CaMOCTOATENIbHOIrO U3y4YeHUA TeMbl
«Bunabl coeaMHEeHUN arNieMeHTOB B LiensiX NOCTOAHHOro TOKa. 3aKOHbI MOCTOAHHOIO TOKa»

1) O3nekTpnyeckas Lienb U ee 3NIEMEHTHI.

2) OCHOBHbIE MOHATUSA U ONpPeAerieHNs AN ANeKTPUYeCcKon Lenu.

3) 3akoH Oma ans yyacrtka uenm.

4) 3akoH Oma gnsi NonHOM uenwu.

5) MMpasuna Knpxroda n ux npuMeHeHue.

6) OJnekTpuyeckas Lenb C NnocnegoBaTeribHbIM COEAMHEHNEM 3M1IEMEHTOB.
7) OnekTpuyeckas Lenb C NapannesnbHbIM COeAVHEHNEM 3fIEMEHTOB.

8) OnekTpuyeckas Lemnb CO CMeLLaHHbIM COEAMHEHNEM 3fIEMEHTOB.

BOMNPOCHI
AN CaMOCTOSATeNbHOro U3y4eHUs TeMbl
«Bunabl cun B MexaHuke»

1) [paBuTauuoHHas cuna.
2) Cwna TaxecTn.

3) Bec Tena.

4) Cwuna ynpyrocTu.

5) Cuna TpeHus.

BOMPOCLI
Anda caMoCToATeSNIbHOINro UyydyeHunsa TemMbl
«MexaHun4yeckas paborta. MowHOCTb. SHeprusn»

1) Pab6orta cunsl.

2) OnemeHTapHas paboTa.

3) MouwHocTb.

4) MexaHnyeckas aHeprus.

5) KuHeTnyeckas saHeprus.

6) [MoTeHuunanbHasi saHeprus.

7) KoHcepBaTMBHbIE CUIbI.

8) [llonHas mexaHnyeckas Heprus.

9) 3akoH coxpaHeHWst SHepruu.

10) 3akoH coxpaHeHUs 1 NpeBpaLLeHUst SHEPTUN.
11) AuccmnaTuBHbIE CUTbI.

12) KoadhpumumeHT nonesHoro 4encTBuS.

BOMPOChLI
ANSA CaMOCTOATENbHOIo U3y4YeHUsi TeMbl
«flBneHne anekTpoMarHMTHOM MHAYKUUM (onbiTbl ®apapesn). 3akoH Papages. BpalleHne pamku B
MarHMTHOM none»

1) 4BneHue 3neKTPOMarHUTHOM UHOYKLNN.
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2)
3)
4)
5)
6)

1)
2)
3)

1)
2)
3)
4)
5)
6)
7
8)
9)

OnNeKTpoABMXKYLLAS CuIia ANEKTPOMarHUTHOM MHOYKUNW.
3akoH anekTpoMarHntTHon nHaykuum dapages.
MpaBwuno JleHua.

MpyHUKMN OenCTBUS reHepaTopoB.

OnekTpoasuratenu.

BOMNPOCHI
ANl CaMOCTOATENBHOIO N3yYeHUs TeMbl
«BblIHYXA€eHHbIe Kone6aHus. MepeMeHHbIN TOK»

OnddepeHumnansHoe ypaBHeHWE BbIHYXAEHHbIX KonebaHun.
BbIHYyXOEHHbIE MeXaHNYecKkne 1 BbIHY)KOEHHbIE 3nekTpuyeckne konedaHus.
Mpaduk BbIHY>XAEHHBIX KOnebaHui.

Pe3oHaHc.

PesoHaHCHbIe kpuBbI€.

BOMPOChI
ANs CaMOCTOATENIbHOI0 N3y4eHUst TeMbl
«JNeKTpoMarHMTHbIe BOMHbI»

Bubpatop Nepua.

MaccoBbiii nsnyyaTtens.

JlamnoBbIv reHepaTop.

MonepeyYyHOCTb 3NEKTPOMAarHUTHbIX BOJSH.

lMnockne MoHOXpoMaTUYeCKME 3NEKTPOMArHUTHLIE BOJTHBbI.
O6BbeMHast MNOTHOCTb 3HEPTUKN 3NEKTPOMArHUTHOWM BOSHBbI.
Bektop YmoBa-llonHTuMHra.

[aBneHve anekTpoMarHUTHbIX BOJTH.

Mmnynbc anekTpomMarHMTHOro nonsi.

BOMPOCHI
ANs CaMOCTOATENbHOI0 N3y4YeHUsi TeMbl
«B3anmopencTeue aneKTpoMarHMTHbLIX BOJIH C BELLECTBOMY

Avcnepcus ceeTa.
[Mpr3MeHHbIN cnekTporpad.
OnekTpoHHasa Teopus gucnepcuun ceeta.

BOMPOChHI
AnNsi CaMOCTOATENbHOro U3y4eHUsi TeMbl
«OnTuyeckan aHusoTponus»

OnTnyeckn aHU3OTPONHbIE BELLeCcTBa.
Avenka Keppa.

OddekT Keppa.

OnTrYecKn akTUBHbIE BELLECTBA.

Yron noBopoTa MiockoCTy Nonsipusaumm.
YpenbHoe BpalleHue.

MonapumeTpus.

OdbdpekT Papages.

BOMPOCHI
ANSA CaMOCTOATENIbHOIo U3y4YeHUA TeMbl
«Teopus atoma Bogopopna no Bopy»

Mogenu atoma TomcoHa u Pesepdopaa.
JInHen4aTbI CNekTp atoma Bogopoaa.
Cepusa banbmepa.

Cepus Nanmana.

Cepus MNMawweHa.

Cepus bpakeTa.

Cepus lMNdpyHaa.

Cepust Xamdppn.

O600weHHas dopmyna banbmepa.

10) Moctynatbl bopa.
11) OnbiTbl ®paHka u Nepua.

BOMPOChHI
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ONsi CAMOCTOATENbHOI0 U3y4YeHUs1 TEMbI
«AneMeHTbl KBAHTOBOM MeXaHUKN»

1) KopnyckynsipHO-BOMTHOBOM Oyanu3m.

2) ®dopwmyna ge bponns.

3) [Oudpakums aeKTPOHOB.

4) dopmyna Bynbda-bperros.

5) HewTtpoHorpadus.

6) JnekTpoHorpacus.

7) OnekTpoHHas onTuka.

8) BonHbl ge bponns.

9) CooTHolweHne HeonpeaeneHHocTen 'enseHbepra.

Oo6wun anropnuTtM CamMmocCctToATesriIbHOro N3y4eHmsa TemMmbl

1) O3HaKOMMUTbCA C PeKOMEHA0BaHHON Y4eBHON NMUTepaTypoli 1 SNEKTPOHHBIMU pecypcamm Mo TeMe (OPUEHTUPYSCh Ha
BOMPOCHI At CAMOKOHTpOSS).

2) Ha atoi ocHoBe cocTaBMTb pa3BepHYTLIN NNaH U3NOXEHUs TEMbI.

3) BeibpaTb hopMy OTHETHOCTM KOHCMEKTOB (NaH-KOHCMNEKT, TEKCTYarbHbIA KOHCMEKT, CBOOOAHLIN KOHCNEKT, KOHCMEKT-
cxema).

4) [MpoBecT CaMOKOHTPOSIb OCBOEHUS TEMbI MO BONPOCAaM, Bbl4aHHbIM NpenogaBaTenieM.

5) OcbopMUTb OTYETHBIN MaTepuan B yCTaHOBINEHHOW (hOpMe B COOTBETCTBUN METOONYECKUMU PEKOMEHAALNAMM.

6) MpenocTaBnTb OTYETHLIN MaTepuan npenogasaTento No CornacoBaHmio ¢ Beayuwnm npenogaBsartenem.

LWkana n Kputepun oueHnBaHusA
CaMOCTOATEJNIbHOIoO N3y4yeHus TemMbl

- OLEHKa «3a4YmeHO» BbICTaBnsAeTCs, ecrnu oby4aromMinca NorMyHo 1 KpPaTko ohOpMUIT KOHCMEKT, B
KOTOPOM OTpasui BCE 3Ha4YMMbleé MOMEHTbI (OnpedeneHus, 3aKkOoHbl, BENWYMHbI, NapameTpbl, ABMEHUS)
n3y4yaemou Tembl.

- OLEHKa «He 3aymeHOo» BbICTaBMAETCs, ecnu obydalowmincs odopMUIT KOHCNEKT, B KOTOPOM He
OoTpa3un BonbLy YacTb 3HAYMMbIX MOHATUIN (ONpeAeneHus, 3aKOHbl, BENUYMHbI, NapaMeTpbl, SBeHUs)
n3y4aemomn TeMbl, He 3aMeTUN 3aKOHOMEPHOCTEN.

BOMPOCbI
ANA CaMonoAroToBKU K MPaKTUYECKUM 3aHATUAM

B npouecce noAaroToBKM K NMpPakTU4eCKkoOMy 3aHATUIO 06yqa}ou.|,vu7|c;| n3ydvaet npencraBlieHHble HUXKe
BOMPOCHLI NO TeMaM. Ha 3aHsaTum 06y‘-IaIOLlJ,I/Il7ICF| OEMOHCTpupyeT CBOM 3HAHUA NO U3YyYEeHHbIM BOMpocaM B
cbopme YCTHOIO OTBETa. Ons YCBOEHUA MaTepunana no tTeme 3aHATUA O6y‘-IaIOUJ,I/Il7ICﬂ pewaeT 3agayn.

O6wWwmn anropuTm caMmonoaroToBKU
PexomeHOauuu rno peweHuro 3aday

1. B ocHOBY kaxgovi (ou3n4eckon 3adayunm NOMOXEeH TOT UMN MHOM YacCTHbIA Cryvyan nposiBneHust ob-
LWMX 3aKoHOB hm3unkun. [oaToMy, onpegennite 0 Kakom SIBNEeHUW, CBOUCTBE Unu npouecce naeT pedb B AaH-
How 3agade. [pexge Yem NPUCTYNUTL K peLIEeHnto 3afad Kakoro-nnbo pasgena Kypca, pekomeHnayeTcs Tuia-
TenbHO NpopaboTaTbk TeopUto Bonpoca.

2. MNepep pelweHnem 3agaydn criegyeT BoinucaTb B eanHnuax CU uncnoBble 3HaYeHnst CNonb3yeMblX
npy BblYUCTIEHUN DUBNYECKUX MOCTOSHHBIX, @ TakKe TeX BENnYuH, KoTopble AaHbl B YCIOBUW 3aayvv B eau-
HMLax, KpaTHbIX UNK AoMbHbIX 0T eanHul, CU, a Takke B eAnHULAXx, OTNNYHLIX OT eauHny CA.

3. PelweHve GonbluMHCTBa (hU3MYECKMX 3aay pacyeTHOro xapakTepa CBOOMUTCS K COCTaBIEHUIO ar-
rebpanyecknx ypaBHEHMWI, NPeaCTaBNSIOWMX COO0ON MaTemMaTUYeCKoe BblpaXeHNE 3aKOHOB (OU3NKK, Nnexa-
LWMX B OCHOBE AaHHOro siBneHusi. CocTtaBneHne CUCTEMbl YPaBHEHWN, MOMHOCTbIO OTPaKalLWMX AaHHbIN
duaunyeckumi npoLiecc, npeacTaBnseT OCHOBHYIO TPYAHOCTb PELLEHUS NOYTN BCeX 3a4a4 Mo Usnke.

4. MNpn aHanun3e 3agayn N COCTaBIEHUM CUCTEMbI YPaBHEHUI, OTpaxatolen To UNn NHoe ABMNeHue,
ocoboe BHMMaHUe criefyeT obpallaTth Ha BEKTOPHbLIA XapakTep MHOMMX BEMMYUH, C KOTOPbIMU NMPUXOOUTCS
BCTpeYvaTbes. [na nonHoro onpegeneHnst Takux BerMymMH HeobX0AUMO y4MTbIBaTh HE TOMBKO MX YMCITOBOE
3HaveHue, HO 1 HarpasneHue.

5. MNpwn pelwweHnn 3agad Hepeoko NPUXoanTca npuberaTtb K pa3noXeHWo BEKTOPOB CKOPOCTU, yCKope-
HWK, CUMbl U T. 4. HA COCTaBNAOLLME NO KakMM-Nnbo ABYM HanpaBneHusiM. PauumoHanbHbIi BeIGOp Hanpas-
NeHV ONs pasnoXeHUs BEKTOPOB HESIBHO AMKTYETCS YCNOBUSIMM 3adadn, O4HaKo B obLlem criydyae OH Mo-
XeT BbITb NPOU3BOSbHLIM. [1oNe3HO MMeTb B BUAY, YTO pasfnoXeHWe BEKTOpPA Ha COCTaBMsAOLLINE — 3TO YMCTO
MaTemMaTU4eCKM Npuém n ToT akT, YTO MNBON BEKTOP MOXHO BCerga pasnoXutb Ha COCTaBnswoLIne, He
0O3Ha4aeT, YTO KaXA0M U3 HUX MOXHO [aTb Takoe Xe (pusmyeckoe TONKoBaHWE, Kak UICXOLHOMY BEKTOPY.
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6. Bce 3agayu, He3aBucumo oT cnocoba 3adaHuin MICXOOHbIX BEMNWYMH, cnegyeT pewartb B obuiemM Bu-
e (1. e. B OykBeHHOM 0603Ha4yeHun, a He B Yucnax, NpUYemM UCKOMasi BeNMYMHa AOoMkHa ObiTb BblpaxeHa
yepes 3adaHHble BeENuWYuHbl). Takon MeTod peLleHus NO3BOMseT NpoaHanM3npoBaTh MOMYYEHHbIV pe3yrib-
TaT 1 JaéT BO3MOXHOCTb BbipaboTaTh 06LMe Npuembl peLleHns 3agad no kaxkgomy pasgeny kypca. U, kpo-
Me TOro, OCTalTCs SICHLIMW Crnefbl 3aKOHOB, UCMOMb3yeMbIX B JAHHON 3adade, a caMu BblKNaaku No3BOMsioT
npn HeOOXOAMMOCTUN NMPOBEPUTH JTHOOYH0 HYacTb PELUEHUSA U UCKIIOYUTL BO3MOXHbIE OLLNOKN.

7. [Ana npoBepKn NpaBUNbHOCTY peLLeHUs 3aa4yn, B BbIBEAEHHYIO pacyeTHyo dopmyny Heobxoanmo
NnoAcCTaBuUTb €AUHWLIbI U3MEPEHUS BCEX BENUYMH, BXOOALWMX B OPMYMy, W, BbINONHWB npeobpaszoBaHus,
y6eanTbCs, 4TO eANHWLBI U3MEPEHNs NPaBOW U NEBON YacTeln ypaBHEHNs COBNaaatoT.

8. MNonyuns oTBeT B 06LLEM BMAE, MOXHO NPUCTYNUTL K YACNOBLIM pacyetam. [Nposoasa apudpmetnye-
CKMe pacy€Tbl, HYXXHO UCNONb30BaTb NpaBuna NPUBNMXKEHHbBIX BbIYMCIIEHWI, NO3BOMSAIOWNE BO MHOMMX CNy-
Yasgx COKOHOMUTb BPEMSI, HE HAHOCS HMKAKOro ylepba ToYHOCTH.

9. lMonyynB 4YNCNOBOW OTBET, HY>KHO OLIEHUTb €ro nNpaBaonogobHOCTb. Takas oueHKa MOXET B page
cnyyaeB 0BHapyMTb OLIMOGOYHOCTE MOfly4yaemoro pesynbtaTa. Hanpumep, ckopocTb Tena He MOXeT ObITb
Gonblue CKOpOCTU CBeTa B BakKyyme, AanbHOCTb NofieTa KamHsi, OPOLLIEHHOro YerioBEKOM, HE MOXET ObITb
6onbLue nopsgka 1000 meTpoB, Macca MOMeKysbl — Nopsiaka 1 MunnurpamMmma u T. .

Tema 1. MexaHuka

MexaHuka.
OCHOBHbIE MOHATUS KUHEMATUKM.
OTHOCUTENBHOCTD ABMXEHMS.
PaBHOMepHOE gBUXEHME.
PaBHOyCcKOpeHHOe OBWMXKEHNE.
CsobogHoe nageHue Ten.
[BuxeHne No OKPYXHOCTW.
3agaym n obnacte NpMMEHeHNa ouHaMmkn HoeloToHa.
MepBbIi 3akoH HbtoToHa. Macca. Cuna.
0. Btopo# 3akoH HbloToHa.
11. TpeTui 3akoH HbloTOHa.
12. Cwvnbl ynpyroctn. Cunbl TpeHus. [1BuxXeHne Tena ¢ y4eToM CUnbl TPeHUS.
13. paBMTaLMOHHbIE CUNbl. 3aKOH BCEMUPHOTrO TaroteHus. Cuna Taxectu. Bec tena.
14. OswxkeHue nod AencTBMeEM cunbl TskecTu. HeBecoMocTb. NepBas KocMuYyeckas CKOPOCTb.
15. OCHOBHOE ypaBHEHME OUHAMUKM BpaLLaTENbHOIO ABVXKEHNS.
16. JaeneHue. 3akoH Nackansa ons XXnokocTemn v rasos.
17. ApxmmepoBa cuna. YCnoBus nnaBaHWs TeN Ha MOBEPXHOCTU XKUAKOCTH.
18. Nmnynbc Tena. 3akoH coxpaHeHust uMnyrnbca. PeakTMBHOE OBWKEHNME.
19. MexaHu4eckas pabota. MOWHOCTb. QHeprus.
20. MomMeHT umnynbca. 3aKOH COXpaHeHNs MOMEHTa UMnynbeca.
21. KuHeTudeckas aHeprus BpallatoLerocs Tena.
3apaya 1. Ha pucyHke a — 8 npuBegeHb! rpaumky 3aBUCUMOCTM KOOPAMHATBLI X NPAMOSIMHENHO OBWXYLLEe-
rocs Tena ot BpemeHu. Oxapakrepusynte aswxeHne. Onpegenute CKopocTb Tena. Hanuwute 3aBUCUMOCTb
KoopauHaTbl Tena OT BpEMEHU X = x(:.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
PucyHok a 6 8 a 6 8 a 6 8 a 6 8

Howmep rpadumka Ha
JAHHOM pUCYHKe

BOooNoaA~ MR

1 1 1 2 2 2 3 3 3 4 4 4

$X.m 2 X, m
v 400f !
50 [ 5
oL/ Ste ORI~ 30 "te
-50 I
100, sacall
3 -400L 3 4
a B
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3apaua 2. [pu cBob6oaHOM NageHun Teno SOCTUraeT NOBEpPXHOCTU 3eMnn Yepes 5 ¢. KakoBa ckopocTb
Tena B MOMEHT NaZeHus U C Kakomn BbICOTbI OHO Nagario, eCriv HavasnbHasi CKOPOCTb paBHa Hymnio?

3apgaya 3. 3aBMCMMOCTb CKOPOCTM OT BPEMEHM MpU TOPMOXEHMU aBToMobunst 3agaetca hopmynon
u:u(:, (BenmuuHbl, Bxogdwme B chopmyny, BeipaxeHsl B CU). Onpegennte, Yepes Kakoe BpeMsl OCTaHOBUT-

Cs aBTOMOOMIb, U KaKOM NyTb OH NPONAET A0 OCTAHOBKM.

Homep Bapu- 3aBucuMoCTb L = u(\ Homep Bapu- 3aBncMMoCTb L = u(\
aHTa - aHTa -
1 v=20-4t 7 u=25-3t
2 u = 32-8t 8 u = 30-4t
3 U =52t 9 u=15-3t
4 u = 10-4t 10 u=18-2,5t
5 u = 40-2,5t 11 u =20-2,5t
6 U = 35-4t 12 u=12-4t

3apayva 4. KakoBa ckopocTb BenocvnegucTa, ecnv nepvog BpaweHus koneca paguycom 0,2 M paBeH
0,1¢c?

3apava 5. V13 opyamsa npoussBodsT BbICTPen MOA YrfioM d K ropu3oHTy. HavyanbHas ckopocTb cHapsiga
Ug. Yepes Bpemsa t cHapsa HaxoguTcsa Ha BbicoTe h. Onpegenunte Benu4ymHbl, 0003HaYeHHbIE *. Yepes ckonb-
KO CeKyHZ nocre BbICTpena cHapsg AOCTUrHET MakCMMarnbHOW BbiCOTbI? CONpoTMBIEHNE BO34yXa HE YYUTbI-
BaTb. YCKOpeHue cBoOoAHOE NageHnst NPUHATL paBHbiM 10 mic?.
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

Yron Bbineta cHapsana K * * * *
FOPUIOHTY @,° 30 40 40 50 50 60 60 30

Haqanbhan CkopocTs cHa- | gqg |« | 700 | 1000 | * | 800 | 800 | * | 900 | 700 | * | 1000

psga Uo, Mlc
Bpems rofleTa chapARd | 20 | 25 | 30 | 15 | 20 | 25 | 30 | 15 | 20 | 25 | 30 | 15
BbicoTta noneta cHapsiga * 13 14 * 12 12 * 9 95 * 6 6.5
h, km ) )

3apgaya 6. ABTOMOGMIb Macco m 3a Bpems t yBenMynMBaeT CBOK CKOPOCTb OT U; A0 U,. Cuna taru
ABuUraTens aBTomobuns pasHa F. Onpegenute BenuunHy, o6o3HadeHHyto *. Kakol nyTb npoiaeT aBToMoounb
3a gaHHoe Bpems?
Homep BapumaHTa 1 2 3 4 5 6 7 8 9 10 11 12
Macca asTomobuna m, m * 1090 | 1,2 | 14 | 1,6 * 15|14 | 12 |090| * 1,8
Bpems Asmer aBToMOOM- | 5 |« | go | 10 | 12 | 15| * | 50| 12 |80 | 10| *

HavyanbHasi ckopocTb aBTOMO- 72 54 . 36 | 108 | 36 72 . 18 72 54 36
ouna vy, km/y

KoHeuHas CkopoCTb @BTOMO- | 444 | oo | 54 | * | 144 | 72 | 144 | 72 | * | 108 | 90 | 108
ouna U, kKm/y

Cwvna tarv aBTomobuna F, kH | 1,4 | 1,2 | 15 | 1,6 * 0,80| 20 | 14 | 1,6 * 18 | 16

3apava 7. [1Be npyXvHbl, NPUABMHYB APYT K APYry, COABWUMM Tak, YTO NepBas NMpyXuHa ykopoTunack Ha
X1, @ BTOpasi — Ha X,. XXecTKoCTu NpyxuH paBHbl k; 1 k, cooTBeTcTBEHHO. Onpeaenute BenuunHy, o603Ha-
YEHHY0 *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
CxxaTve nepBor NPYXuHbI X1, CM 2,0 * 40 | 50 | 2,0 * 40 | 50 | 2,0 * 4,0 | 5,0
CxaTtune BTOpOMN NPYXUHbI X2, CM 40 | 50 * 30| 40 | 50 * 30| 40 | 50 * 2,0

IKecrkocte ”e';’jf\’”"' MPYKAHB! K1, | 560 | 400 | 300 | * | 400 | 300 | 500 | * | 400 | 300 | 500 | *

YKectocTk BT%};’”” MPYKMHBl k2, |y | 500 | 400 | 300 | * | 400 | 300 | 500 | * | 400 | 300 | 500

3apayva 8. MeTtannuyeckuin 6pycok NpsAMoyronbHon bopmbl M pasMepamy axbxc nodBeLleH K guHa-
momeTpy. [Nokasanne gnHamomeTpa F. NnoTHocTs MeTanna p. Onpegenvite BENWYYHY, 0O03HAYEHHYHO *.
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

OnuHa 6pycka a, cm 10 12 14 18 * 20 16 10 14 12 * 18
LWwpuHa 6pycka b, cm | 6,0 | 4,0 | 3,0 * 50| 8,0 10 | 4,0 * 6,0 | 50| 6,0
TonuwmHa 6pycka ¢, cm| 2,0 * 151 20 | 3,0 4,0 |0,50 * 301 20|25 ] 4,0

MokasaHms anHamo- | 5o | 39 |« | 251 (236|552 | * | 42 |173]126|236] *
meTpa F, H
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MnoTHocTb MeTanna p,|
alem®

3apava 9. lNMaccaxupcknin NUT NPUXOAUT B ABWKEHME U3 COCTOSIHWUSA MOKOSA WU, ABUrasiCb pPaBHOYCKO-
peHHO BBepx (BHM3), 3a Bpemsa t npoxoauTt nyTb S. [Npu TakoM ABWXEHUM NUpTa BEC Naccaxmpa Maccom m
paBeH P. Onpefenute BeNMUMHY, 0603Ha4EHHYI0 *. YCKOpeHie CBOBOJHOTO NafeHu s MPUHSTL paBHbIM 10 m/c.

Homep BapuaH-
Ta

2778189 |73 * 11,3 72|70 * 193] 2,7

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

HanpasneHue

BHM3 | BBEpX | BHM3 | BBEpX | BHM3 | BBEpX | BHM3 | BBEpX | BHM3 | BBEpPX | BHM3 | BBEPX
YCKOpeHUs nudta

Bpems asvxeHus 8.0 50 6.0 * 6.0 8.0 5.0 * 5,0 6,0 8,0 *

mdTat, ¢
Myte nucpta S, m * 9,0 6,5 20 * 16 10 18 * 6,0 15 12
Macca naccasu- 70 * 60 80 60 * 70 60 80 * 80 70
pam, k2
Bec ngctl:jxwpa 650 660 * 810 560 770 * 610 740 870 * 710

3apava 10. Nog gencTeuem AByX B3aMMHO NepneHaMKynsapHbIX cun F; n F, Teno maccon m aBmxeTcs ¢
yckopeHveM a. Onpegenute BeNUYMHyY, 0603HaYEHHYHO *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
Cuna F1, H 40 15 * 20 8,0 30 * 12 27 32 * 30
Cuna Fz, H 30 * 20 15 6,0 * 60 16 36 * 36 40

Macca Tena m, ke * 25 25 5,0 * 25 20 2,0 * 8,0 50 10

YckopeHuve Tena a, mic? | 8,0 10 1,0 * 2,5 2,0 5,0 * 9,0 50 | 0,90 *

Tema 2. MonekynsipHasa d1M3nka u TepMmoguHamMmKa

1. OnbITHOE 060CHOBAHWE OCHOBHbIX MOMOXEHWUIA MOMEKYyNAPHO-KMHETMYeckon Teopun. Macca n pas-
Mepbl Monekyn. lNoctosiHHaa Asoraapo.
MpoeanbHbin ra3. OCHOBHOE ypaBHEHWE MOMEKYNspHO-KMHETUYECKON Teopun uaeanbHOro rasa.
TemnepaTtypa n ee usmMepeHue.
YpaBHeHuWe cOCTOsIHUS naeansHoro rasa (ypasHenve Mengeneesa-KnanenpoHa).
M30TepMmyecknin, N30XOpHbIN 1 n306apHbIV NPOLIECCHI.
CkopocTtb mornekyn rasa. Pacnpegenenne Makceenna.
Coypnapenua monekyn. CpeaHsis grnivHa cesobogHoro npobera.
ABsneHus nepeHoca.
OCHOBHbIE MOMNOXEHUSA TEPMOOUHAMUKN.
BHYTpeHHsS aHeprusa kak pyHKLUMS COCTOSHUS.

10 Makpockonunyeckas paboTa 1 TennoooMeH.

11. MNepBoe Ha4vano TepMoaMHaMuKu. TennoeMKoCcTb BellecTBa.

12. MNpumeHeHWe NepBOro 3akoHa TepMOAMHAMMUKKN K pa3fMyHbIM rpoLeccam.

3apava 1. lNpu nccnegoBaHumn npobbl BeLecTBa Macco m ObINIo YCTAaHOBIEHO, YTO B Npobe coaep-

xutca N Mmonekyn, a monsipHasa macca BeulectBa M. Onpegenute BenuunHy, 0603HayeHHyto *. PaccunTante
KONM4eCTBO BeLLeCTBa, cogepxaleecs B npobe.

n

©CoNOU AW

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
Macca BewectBa m, & 88 | 355 * 318 | 7,2 * 160 | 15 * 56 | 220 | *
Yucno monekyn N,10% 12 * 1030| 24 * 1060 | 30 * 1030 | 12 * |24
MonspHas macca Beluectsa M, * 71 5 . 18 160 . 30 142 * a4 | 28
elmorb

3apava 2. a3, cosgarowmi B banmnoHe gaereHve p, AeNCTBYET HA BEHTUIb AuamMeTpom d cunon aaene-
Hust F. Onpegenure Benm4mHy, 0603Ha4YeHHYH0 *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
[asnenve rasa p, «lla 200 | 300 | * 300 | 400 * | 400 | 500 | * 500 | 200 *

Cwuna rasoBoro gasnenunsa F, H | 2,5 * 50 | 235 * 40| 20 * 3,8 10 * 31,4

OunameTtp BeHTUNA d, MM * 50 1] 8,0 * 8,0 | 50 * 10 | 4,0 * 4,0 10
3apava 3. [Npu cpegHen KNHETUYECKOM SHEPrMM NOCTYNAaTENbHOIO ABMKEHMS MOJIEKYIT AeanbHOro rasa

E TemnepaTypa rasa cocrtasnger t. Onpe,u,envlTe BEJTNYNHY 0603HaquHyro *,

Homep BapuaHTa |1|2|3|4|5|6|7|8|9|10‘11‘12|
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CpeaHsisi KMHeTU4eckas aHeprus
NOCTYNaTenbHOro ABUXEHNS MO-

— 21| 6.0 * 8,0 * 5,0 * 9,0 * 12 * 10 *
nekyn uaeanesHoro rasa F , 10

piys
Temnepatypat, °C * 27 * 127 * 227 * 327 * 377 * 277

3apava 4. B 6annoHe BMecTMMOCTbIO V HaxoguTed ra3 maccor m. [Npu abcontotHon Temnepatype T ras

Npov3BOAUT AaBreHne Ha CTeHku GannoHa p. Onpegenute BenuunHy, obo3HayvyeHHyto *. Tun rasa ykasaH B
Tabnuue.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

a3 NHs; | He H> Cly Ne Rn Kr Ar N2 | CO2 | O | CHs
BmectumocTb 6annona V, 11 40 * 20 30 2,0 * 5,0 4,0 30 * 40 20
Macca razam, e * 15 | 4,0 | 340 * 10 | 8,5 | 0,50 * 140 | 80 80
AbcontotHasa Temnepatypa T, K | 300 | 400 | 500 * 400 | 500 | 300 * 500 | 300 | 400 *

[aBneHve rasa p, klla 200 | 30 * 400 | 60 50 * 10 | 400 | 200 * 300

3apgaya 5. bannoH o6bemMom V, 3anonHEeHHbIN ra3om Npy SaBMEHUN P, COEAMHSAIOT C He3anonHEHHbIM
6annoHom obbemom V'. [Npn 9TOM AaBneHue ra3a ymeHbluaeTcs Ha Ap. Onpegenute BenuynHy, 0603HaYEHHYHO
*. Cuutatb, YTO TEMMNEPATYpa ra3a HEM3MEHHA U YTEYEK ra3a He NPONCXOaNT.
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
O6bem 6annoHa c rasom V, 1 * 100 | 50 | 80 * 80 | 100 | 50 * 50 [ 80 | 100
MepBoHavanbHOe JaBneHue rasa

0,10 * |o030(0,20(0,20| * |0,10(0,20|0,30| * [0,20(0,30
p, Mla
O6bem He3a::]‘\l;1'e:|7HOF0 6anno- 20 | 60 . 20 | 80 | 40 . 80 | 60 | 80 . 60

YMeHblueHve gaenenust Ap, kfla | 30 | 100 | 150 * 100 | 150 | 30 * 150 | 30 | 100 *

3apgaya 6. AapocTaT 06beMoM V HarornHeH renvem, obnagatoLmm BHyTpeHHeln aHepruel U. [aBneHue
rasa p. Onpegenute BENMMYMHY, 0G03HAYEHHYIO *.

Homep BapmaHTa 1 2 3 4 5 6 7 8 9 10 11 12
O6bem aspoctara V, M * 200 | 300| * (300|400 * |400]|500(| * | 500 | 200
BHyTpeHHsis aHeprust renus U, 90 . 39 | 78 N %0 | 63 « | 105 | 45 . 48
M/Ox
[asnexue raza p, klla 120|130 | * |130|140| * |140|150| * |150]|120| *

3apava 7. Npu HarpeBaHWM (OXNaXaeHuW) naearnbHbIn ra3 B 6annoHe ¢ NoABMKHBIM MOPLUHEM pacLumps-
eTca (CxumaeTcs) 1, nepemellasi nopLleHb, coBepluaeT paboTy Ar.;. BHYTpeHHSAS aHeprvs rasa npu 3Tom us-
meHsieTcs oT U; go U,. KonmuecTBo Tennotbl, nepeAaHHoe ra3y B AaHHOM npouecce, pasHo Q. Onpegenuvte
BENMYMHY, 0003HAYEHHYHO *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
Paborta, coBepLUeHHast ra3oMm, Aras, KK * 301|501 6,0 * 35|50 ]| 65 * 4011 45| 55
HadanbHas BHYTpeHHsst aHeprus rasa Us, 35 . 50| 65| 40 * 45 | 60 | 45 * 55 | 20
I ) ) ) ) ) ) ; ) ;
KoHeuHas BHyTpeHHsI aHeprus rasa Uy, " . .
KDk 3,0 | 5,0 451 35| 6,0 34 (25170 4.0
Konmyectso TennoTbl, nepenaHHoe rasy, 20l 40l 60 . 25| 60| 75 . 15 80| 20 .
Q’ KH)K l 1 1 il 1 1 ) 1 1

3apaua 8. Npu oxnaxgeHun meTannMyeckon geTanu mMaccon m oT Temnepartypsbl t; 40 TemMnepaTtypbl t,

BblAENseTcs KonuyecTeo TennoTbl Q. YaensHasi Tennoemkoctb metanna C. OnpegenvTte BeNuYMHy, 0603HaYeH-
HYH *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

Macca getanu m, ke * 3520 (50|15 * 40 ( 35|20 (050 * 2,0
HauanbHas temnepatypa getamim t1,°C | 400 * 420 | 230 | 510 | 600 * 210 | 550 | 450 | 500 *
KoHeuHas Temnepatypa getanm tp, °C 210 | 150 * 120 | 90 | 450 | 50 * 150 [ 50 | 60 | 20

KonuyecTBo TennoTbl, BblAenvBLIeecs Npu 145 | 68 | 600! * | 145|110 | 125 | 105 | * 92 | 85 | 200
oxnaxkaeHu getanu, Q, K

neneres o C. |380|130|880|230| * |460|130|230|460| * |380 |80
3a,qaqa 9. |-|pl/1 TeMneparype Harpesarens t,n TemMneparype XonogurnbHuKa tx KOS(*)(*)MLI,MGHT nornes3Horo
OEeNCTBUSI naeansHoro Tenmoro asuratens paeeH n. Onpegenute BenuynHy, 0603HAYEHHYHO *.

| Homep BapuaHTa | 1 ] 2] 3] 4] 5] 6 [ 7] 8] 9 1] 11]12]|
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Temnepatypa HarpeBaTens t,,
°C

800 | 650 * 700 | 850 * 600 | 950 * 900 | 650 *

TemnepaTypa xonoaunbH1Ka

t. °C 100 * 70 50 * 40 | 150 * 60 50 * 30
X3

KO voeansHoro Tennoro asu- .

0,63 | 0,58 * 0,69 | 0,71 * 0,70 | 051 * 0,67 | 0,65

ratensi n

3apava 10. B pesynbtate XumMu4eckon peakLmm cCMHTe3a NosyyeHo BellecTBO MOonspHon maccon M.
Macca ogHon Monekynbl AaHHOro BewecTBa my. Onpegenvre BeNUYMHY, 0603Ha4YEHHYIO *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

MonsipHast Mmacca M, ke/mornb | 0,017 * 0,046 * 0,044 * 0,085 * 0,080 * 0,106 *

Macca oagHow Monekynbl Mo, 10° .
23

2,66 * 2,99 * 14,1 * 16,3 * 10,3 * 27,0

2

e

RBRoOox~NoO

0.
1.

Tema 3. dnekTpuyecTBO

Onektpuyeckuii 3apsn. Bzaumopencteue 3apsikeHHbix Ten. 3akoH KynoHa. 3akoH coxpaHeHus 3a-
psga.

OnekTpnyeckoe norne. HanpspkeHHOCTb 3NEeKTPUYECKOro nons. NeKTpUYecKkoe nose ToOYeYHoro 3a-
psga. MpuHumn cynepno3numm nonen.

Pabota cun nonga npu nepemMelleHun 3apsga. Linpkynauns Bektopa HanpsbkeHHOCTW arekTpocTaTu-
4YecKoro nossi.

MoTeHuman u pasHocTb noTeHumanos. MoTeHuman nona ToyeyHoro 3apsga. CeA3b mexay Hanpsi-
YKEHHOCTBH 3NEKTPUYECKOrO MNOSIst U Ppa3HOCTbIO MOTEHUMANoB. OKBUMOTEHLMANbHbIE MOBEPXHOCTMY.
Teopema Octporpagckoro-laycca.

[MpOBOOHUKM 1 ANINEKTPUKM B NIEKTPUYECKOM Mose.

ONEeKTPOEMKOCTb. DHEPIUSA INEKTPUYECKOrO Noss.

OnekTpuyeckmn Tok. Cuna Toka. SneKkTpoaBmKyLLas cuna.

3akoH Oma. ConpoTtueneHue. NocnegoBaTensHoe U NapannensHoe coeanHeHNe NPOBOAHMKOB.
3akoH Oma ans nonHon uenn. PaboTta 1 mowHocTb Toka. MNMpasuna Kupxroga.

OnekTpoHHasi NPOBOAUMOCTb MeTannoB. 3aBUCUMOCTb COMPOTUBIEHUSA OT TemnepaTypbl. CBepx-
NPOBOAMMOCTb.

12. DneKkTpuYecknin TOK B aMeKTponmTax. 3akoHbl 3NeKTponm3a.

3apava 1. [IBym ogMHakoBbIM LLapukaM coobLumnm 3apsigbl 4, U ¢, CooTBETCTBEHHO. Lapukm nogsenu apyr
K ApYyry 0O COMPUKOCHOBEHWSA U 3aTeM pas3Benn Ha paccTosiHue |. Mpr aTom cvna mx KyJIoHOBCKOro B3aMmoaevicTBuUS
coctasuna F. Onpegenute BenuumHy, 0603Ha4YeHHY0 *. PaccTosiHue mexay Laprkamn CyllecTBeHHO Bonblue mnx

pa3mepos.
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

3apsa nepBoro wapuka qi, HKn 6 5 * -4 -2 12 * 6 -4 25 * 10
3apsig BTOpPOro wapvka gz, HKn -2 * -2 16 8 * 6 -8 12 * 7 -4
PaccTosHue mexay wapvikamu |, cm * 10 4 3 * 5 5 4 * 10 | 20 *

Cwvna B3aumopencteus F, mkH 09 | 36 | 90 * 360 | 90 | 144 | * |225| 90 | 0,9 | 3,6

3apaua 2. Tpu peanctopa conpoTtuerneHmemM Ry, R,, R; coeamMHeHbl nocneqoBaTtenibHO Tak, 4To obLee co-
NPOTMBINEHNE OAHHOIO y4acTKa Lieny COCTaBnseT R, a HaNpshkeHWe Ha KaykKOOM M3 pe3nCTOPOB M TOK Yepes HMX
paBHbl Uy, U,, Us 1 1y, |,, I3 cootBeTCTBEHHO. OnpegenvTte BeNnnynHbl, 0603Ha4YeHHbIE *,

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

ConpoTuBreHe NepBoro peanctopa

* * *
Ry, kKOM 2 4 6 3 5 7 11 12 15

ConpoTVBIEHVE BTOPOIO pe3ncTopa .

Rz, KOM 6 8 10 * 7 9 11 * 15 | 20 | 25

ConpoTuBreHie TPETLENO pesncTopa

6 * 10 | 12 7 * 11 12 15 * 25 | 30

Rs, kKOm
O6LLee conpoTuBIeHNe y4acTka Lienm 10 | 18 . 30 | 15 | 21 . 32 | 38 | 47 N 75
R, kOm
HanpsixeHne Ha nepBoM pesu- " N N N
ctope U;, B i i 12 ’ ’ ’ 60 )
HanpsikeHne Ha BTOPOM pe3uncTo- | % 16 * * * * * 24 * * *
pe Uy, B
HanpsikeHue Ha TpeTbem pesu- 3 * " * * * 105 | * * * * *
cTtope Uz, B |
Cuna yepes nepsbit pesuctop Iy, | % * 3 * * * * * 3 * *
MA
Cwuna yepes BTOpon pesuctop |, . 1 * * * * * 1 * * * *
MA
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Cwvna Yepes TpeTuit pesucrtop Is, | . " N .

5 * * * * * 5

MA

3apayva 3. B BepwmHax A n B npsimoyronbHoro tpeyronbHuka ABC (yron C — npsiMown) Haxogsitcsi
3apsagbl ga M gg. Katetel AC 1 BC paBHbl COOTBETCTBEHHO @ M 8. HanpshkKeHHOCTb 3MEeKTpU4ecKoro nons B
BepwmHe C pasHa E. Onpegenute BenuynHy, 0603HaYeHHYH0 *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
3apsan ga, HKn * 30 40 50 70 * 20 30 40 50 * 10

3apsan gs, HKn 30 * 50 60 80 20 * 40 50 60 80 *

KateT a, cm 2 3 * 5 6 7 8 * 3 4 6 8

KateT 8, cm 3 4 6 * 8 9 10 4 * 6 8 9
HanpsikeHHocTb nons E, kHIKn | 540 | 375 | 260 | 210 * 29 39 | 710 | 440 * 150 26

3apava 4. [NonoxurensHo 3apshKeHHada 4Yactuua C 3apagoMm ( U Maccom m BreTaer B OoaHopoaHoe
ArneKTpn4yeckoe nomne ¢ HanpsKeHHOCTbo E TaK, 4To BEKTOP Ha4ansbHom CKOpPOCTK coBrnaaaeT no HanpaeneHuto C
BEKTOPOM HanpAXXEeHHOCTU 3NeKTpU4ecKoro norns. 3a Bpems t CKOpOCTb YacTulpbl yBENnuUYMBaeTca OT HaYarnbHON
CKOpPOCTU Up OO CKOPOCTH U. Onpep,enMTe BEJIMYUNHY, O603Ha'~leHHle *,

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
3apsag yactvupl g, 10" Kn 1,6 3,2 1,6 4.8 1,6 * 1,6 4,8 1,6 3,2 4.8 *
Macca yactvubi m, 102 k2 | 501 | 6,64 | 3,34 | 999 | * | 116|999 | 116 | 167 | 664 | * | 3,34
HanpspkeHHOCTb anekTpuye- 50 80 70 . 40 30 80 70 60 . 30 50

ckoro nons E, kHIKn
Bpems ”B”"‘Ae”%” HacTiuelt, | 50 1050 * | 15 | 052|725 | 22 | 13| * | 18 | 21 | 1.7
HavankHas ckopocT 4actv- | g |« | g0 | 700 | 500 | 200 | 300 | * | 400 | 150 | 900 | 230
Ubl Ug, kM/C
KoHeunas C(;(OIEJI\(;/C(:JTb HacTiLbl |« | 3500 | 1900 | 5000 | 2500 | 3200 | * | 4100 | 2100 | 3600 | 3500 | 4300

3apava 5. [Npu cune Toka | Yepes nonepevHoe ceveHne MeTannIMYeckoro NPOBOAHMKa 3a Bpemsi t MpoxoanT
N anekTpoHoB. Onpegenute BenuymHy, 0603HaYEHHYIO *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
Cuna Toka |, A 0,50 | 2,0 * 1,0 {050 * 15110 * 20 | 15 *

Bpems t, mc 2,0 * 8,0 | 4,0 * 20 | 6,0 * 4,0 | 8,0 * 6,0

Yuncno anekTpoHoB N, 10% | = 25 | 8,0 * 50 | 4,0 * 80 | 25 * 4,0 | 50

Tema 4. MarHeTusm

1. MarHuTHoe none u ero xapakTepucTuKu.

2. 3akoH Bno-Casapa-Jlannaca n ero npMMeHeHue K pacyeTy MarHMTHOro nons.

3. 3akoH Amnepa. BaavmogencTtsme napannenbHbIX TOKOB.

4. MarHuTHasa nocTosHHasA. EAMHULBI MarHUTHOW MHOYKUMW N HaNPSXXEHHOCTM MarHUTHOroO Nons.

5. Uupkynaums marHMTHOro nons (3akoH MOofHOoro Toka) B Bakyyme. Teopema [Maycca Ans MarHMTHOrO
nons.

6. Pabota nepemelleHnss NPOBOAHMKA C TOKOM B MOCTOSSHHOM MarHMTHOM More.

7. [enctBve MarHUTHOro NOns Ha ABWXKYLLMIACA 3apsg,.

8. [BWxeHune 3apshkeHHbIX YacTuL, B MarHUTHOM Mnore.

9. [MpumeHeHne marHMTHOro nons.

10. fBneHue anekTpoMarHUTHoOW nHAaykumm (onbiTbl ®apages).

11. 3akoH Papages.

12. BpalleHne paMmku B MarHUTHOM More.

13. BuxpeBble Toku (TOku DyKO).

14. NHOYKTMBHOCTb KOHTYpa. CamMonHOyKuus.

15. Tokun npu pasMmblKaHNN U 3aMblKaHUX Lienu.

16. BsanmHasa nHaykuus.

17. TpaHcopmaTopsbl.

3apauya 1. Onpefenutb MarHUTHYKO MHAYKUMIO MOMS B TOYKe, OTCTOSALLEN Ha pPacCTOsiHUU 2 CM OT
NPAMOro NPoOBOAHMKA, NO KOTOPOMY TeveT Tok B 0,5 A.

3apgava 2. B ogHOpogHOM MarHMTHOM norsie NepneHauKynsapHO K CUNOBbLIM JIMHUSAM MOMELLEH NPsSIMO-
TNIMHEVHBIN NPOBOAHMK annHon 40 cm, No koTopoMy TeuveT Tok B 1 A. MarHuTtHasa uHgykums nons 0,6 7. On-
pegenuTb cuny, ¢ KOTOPOW MarHUTHoe rnose AenCcTBYeT Ha TOK.
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3apaua 3. Mnockuit KOHTYP, MNOLLAAb KOTOPOro 25 cM’, HAXOAUTCS B OAHOPOAHOM MAarHUTHOM Mofe C
nHaykuunen 0,04 Tn. OnpegenuTs MarHUTHbIN MNOTOK, NPOHU3bIBAIOLLMI KOHTYP, €CNK NITOCKOCTb €ro CocTas-
ngaet yron 30° ¢ NMHUAMKM Nons.

3apava 4. YacTtvua maccor m, umerowas 3apsg g, Brnetaet B MarHUTHoe nomne ¢ uHaykumen B Tak,
YTO BEKTOP CKOPOCTW U YacTuubl NEpPNeHAVKYNAPEH NMMHUAM MarHUTHOW MHAYyKUMW. B MmarHuTHOM none Tpa-
EeKTOpUeWn YacTuubl IBNSETCS OKpYKHOCTb anametpoM d. Onpegenvre BenuM4mHy, 0603Ha4YEHHYHO ™.

Homep BapuaHTa 1 2 3 4 5 7 8 9 10 11 12
Macca yactuubl m, a. e. m. 40| 7,0 (10,0 * 12,0|14,0|16,0| 2,0 * 12,0(11,0| 6,0
3apsig yactuupl g, 10™° Kn 16 |16 32|16 | * | 3232|1616 | * |32 16

Vimykums Ma;ﬂ”}";”oro nonsi B, |+ | 400 | 150 | 100 | 300 250 | 120 | 400 | 150 | * | 200
CkopocTb YacTuubl U, Mm/c 0,70| * |1044|081(040(0,37| * |0,99|0,34|0,40|0,42| *
OnameTp okpyxHocTn d, cm 58,2160 * |505|16,6|10,8|23,3| * |30,0(33,3|16,0|35,6

3agava 5. MarHuTHbIA NOTOK @ =40 MB6 npoHU3bIBaeT 3aMKHYThIN KOHTYp. OnpegenvTb cpegHee
3HauyeHne 3OC uHAOYKUMKM, KOTOpasi BO3HWKAET B KOHTYpPE, €CMM MarHWTHbIA MOTOK M3MEHUTCS OO0 Hyns 3a

Bpems At =0,002 c.

CoNoGOA~LONE

10. NHTepdepeHUns BOITH.

11. Ctosune BOMHbI.
12. 3ByKOBbI€ BOJIHBI.

Tema 5. Kone6aHua 1 BonHbI

13. 3dbcpekT [onnepa B akycTuke.
3apava 1. Yactmua coBepluaeT rapMoHu4yeckne konebaHusa ¢ amnnuTyaon x,, nepnogom T, 4acToTOM

v, Kpyroeon 4acton w. Onpegenute BenuynHy, 0603Ha4YeHHy0 *. Hannwmnte dyHKUUI0 3aBUCUMOCTU KOOpP-
ONHaTbl YacTuLbl OT BPEMEHMN.

"apMoHunyeckne konebaHns n nx xapakTepucTUKK.
MexaHun4yeckune rapmoHuyeckue konebaHums.
MapmMoHunyecknint ocuunnATop. MNPYXUHHBIA, PU3NYECKMI U MaTEMaTUYECKNA MasTHUKN.
CBoboaHble rapMoHnyeckne konebanusi B konebatensHOM KOHType.

CnoxeHune rapMoOHMYECKMX KonedaHum 0gHOro HanpaBeHus 1 O4MHAKOBOMW YacToTbl. bueHus.
CnoxeHue B3anMHO NepneHanKynsapHbIX KonebaHui.
BonHoBble npouecchl. MNpoaoneHble ¥ NonepeyYHbIe BOSHBI.

YpaBHeHue Geryuien BonHbl. PasoBasi ckopocTb. BonHoBoe ypaBHeHME.
. MpuHumMn cynepnosnumu. 'pynnoBasi CKOPOCTb.

Howmep 1 2 3 4 5 6 7 8 9 10 11 12
BapuaHTa

Amnnutyga 01 0.2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0 11 12
X, CM

Eepmoiq T’ * 0’1 * * 0,5 * * 0,8 * * 0’2 *
?ZCTOT& Vi | g0 * * 100 * * 200 * * 400 * *
Kpyroeas

qalCTOTa w, | * * 628 * * 62,8 * * 314 * * 157
¢

3apgaya 2. B Tabnuue BapnaHToOB NpueedeHa 3aBUCMMOCTb CKOPOCTY rapMOHUYECKU KonebrioLLerocst
Tena ot BpemeHu. Onpegenute nepuod, 4acToTy, KPYroBylo 4acToTy KoneGaHuii U amnnuTydy CKOPOCTW.

YncneHHble 3Ha4YEHUS BETMYNH B 3aBUCUMOCTH CKOpoCTH KOJ'Ieﬁl'IPOLIJ.eFOCFl Tejla OT BpeMeHU aHbl B C|/|)

Homep 3 Homep
aBUCUMOCTb CKOPOCTU OT BpEMEHMU 3aBucuUMoCTb CKOPOCTHU OT BpEMEHN
BapuaHTta BapunaHTa _
1 v 0.11sin €00zt + 7/3 7 v(=0.75sin @t + 7/4
2 v 0.25c05€007 + 7/6 _ 8 v(=0.8c0s€00t + /8
3 v(3-0.33sin Ozt +7/4 9 0 =9.9sin €t + 7/6_
4 v 4.4c05€0nt +7/5_ 10 v(=0.1cos€0nt + 7/3_
5 v (- 0.55in €0zt +7/8_ 11 v=15sin €0t + 7/4_
6 v 6.3c0s€007 +7/6 12 v(=0.24c0s€0nt + 7/5_

3apava 3. HebonbLulow rpy3nk macco m noABELUEH Ha Jerkon HepacTsHKUMOW HUTKM anuHown |. Mpwu
MaroM OTKMNOHEHMMU rpy3uka OT paBHOBECUS OH coBepluaeT konebaHuwsi B BepTUKanbHOW NIOCKOCTU, U 3a
Bpems t nponcxoant N konebaHun. Onpegennte BENUYMHY, 0003HAYEHHYHO *.

| Homep Ba-

1

2

3

4 | 5

[ 6 |

7

8 | 9 | 10 | 112 [ 12 ]
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puaHTa
Macca rpy-
3vkam, 2
[OnuHa HUTK
l, cm
Bpems ko- |5, * 100 | 80 * 120 | 60 * 80 | 100 * 60
nebanunt, c
Yucno kone- .
6aHun N
3apaua 4. Npy uccnegoBaHMM HEM3BECTHOW NNaHeTbl aCTPOHAaBTbI YCTAHOBUNK, YTO nepuos koneba-
HUMN MaTemMaTMYEeCKOro MasTHUKA C OSIMHOW HUTK |; cocTaBnsaeT Ha 3Ton nnaHete Ti, a nepuopg konedaHuin
MaTeMaTU4eCcKoro MasiTHMKa ¢ AnvHon Hutu |, coctaensaet T,. Onpegenvrte Benu4mHy, 0603Ha4YeHHYH *.

10 15 20 25 30 35 10 15 20 25 30 35

80 140 * 100 120 * 120 100 * 140 80 *

30 50 * 40 50 * 50 30 * 60 30

Homep 1 2 3 4 5 6 7 8 9 10 11 12
BapuaHTa

Onuna
HUTK nep-
BOro Ma- 80 * 140 160 100 * 160 80 140 * 80 140
ATHUKA |q,

cMm

Mepnog
konebaHuin
nepBoro 1,5 2,0 * 2,0 2,5 15 * 1,0 15 2,5 * 1,0
MasiTHUKa

T1, C

OnnnHa
HWUTW BTO-
poro ma- 100 120 160 * 120 160 100 * 160 100 120 *
ATHUMKA lz,

cM

Mepwop
konebaHumn
BTOPOro * 3,0 2,5 1,5 * 3,0 2,0 1,5 * 2,0 1,0 2,0
MasiTHUKa

Tz, C

3apava 5. [llepvopg 3atyxawowmx konebanun T =1 ¢, norapupMUYecKMn LEKpeMEeHT 3aTyxaHus
©=0,3, HauyanbHas asa paBHa Hynt. CmelueHne Toukn npu t=2T coctaBnseT 5 cm. 3anuwnte ypasBHe-
HWe OBWXEHUS 3TOro konebaHus.

3apaua 6. Npu konebaHusAx YacTuL cpedbl C YacToTom v 1 nepuogom T Bo3byxaakTcsl BOMHbI, pac-
NPOCTPaHSALIMECH CO CKOPOCTbIO U. [AnnHa BonHbl A. Onpegenute BenMYnHbl, 0603HAYEHHbIE *.
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

YacTtoTa konebaHuin YacTtul

* 400 * * * 200 * * * 100 * *
cpeabl v, Iy

Mepwvopn konebanuin yacTu cpe-

0,05 * 0,8 * 0,2 * 0,5 * 0,4 * 0,1 *
ool T, ¢

CKOpOCTb pacnpocTpaHeHust

* 800 | 500 | 400 * 50 | 200 | 100 * 800 | 500 | 300
BOJH U, M/c

[nvHa BonHbl A, M 0,3 * * 2,5 4 * * 8 0,5 * * 1,5

3apgava 7. Puibonos 3ameTtun, 4to 3a 10 ¢ nonnaBok coBepwunn Ha BonHax 20 konebanwun, a pac-
CTosiHME Mexay cocegHumu rpebHamm BomnH 1,2 M. KakoBa CKOpOCTb pacnpoCTpaHeHWs BOSH?

3apgava 8. Ha o3epe B 6e3BeTpeHHY0 noroay ¢ nogku 6pocunu Tsbkenbi sikopb. OT MecTa 6pocaHust
AKOPS NOLUKM BOMHbI. YenoBek, cToAwmiA Ha Gepery, 3aMeTun, Y4To BOMHa gowna go Hero yYepes 50 c, pac-
CcTosiHMEe Mexay coceaHumm rpebHamm BonH 0,5 m, a 3a 5 ¢ 6bino 20 BecnneckoB o 6eper. Kak ganeko ot 6e-
pera Haxogumnacb fnogka?

3apaya 9. [invHa 3BYKOBOW BOSHbI B BO3AYXE AN CAMOro HU3KOrO MY)XXCKOro rofnioca gocturaet 4,3 v,
a [n1s camoro BbICOKOIO KEHCKOro ronoca 25 cm. Hantm yactoTbl konebaHum aTnx ronocos.

3apaua 10. PacctosiHue Oo nperpagbl, oTpaxatowen 3syk, 68 M. Yepes kakoe Bpems YenoBek ycrbi-
LUMT 3x0?

3apaya 11. 3apaHo ypaBHeHue Mnockoit BonHbl &€t = Acos@t—kx , rae A=05cu, o=628¢",
k=2m"'. Onpegenutb: 1) YacToTy KonebaHui v 1 ANUHY BOMHbI A; 2) ha3oByio CKOPOCTb U; 3) MaKcUMarb-

Hbl€ 3Ha4YeHUNA CKOPOCTU é:,max N YCKOpEeHUA égmax KonebaHun Yyactuy, cpenbl.

24




3apgava 12. [NokasaTb, YTO BblpaXeHue §(<,t} Acos()t—kx: yOoBeTBOpsSieT BOSIHOBOMY YpPaBHEHUIO

2
a—f— 12 ot f npuv ycrnosum, 4to @ =k$.
ox: 9 ot
3apava 13. nockas 3BykoBasd BOfHa BO30yaaeTcs UCTOYHMKOM Konebanwuin vactotel v =200 1Yy .
Amnnutyga A konebaHuii NICToYHUKa paBHa 4 MMm. HanncaTtb ypaBHeHne konebaHui NCTOYHUKa fﬂ,t:, ecnu
B HavasnbHbIl MOMEHT CMELLEHNE TOYEK UCTOYHMKA MakCcMMarnbHO. Hantu cmelleHne §(<,t: TOYEK cpefpl,
Haxoaswmxca Ha pacctosgHun X=100cu OT MCToYHMKA, B MOMeHT t=01c¢. CkopoCTb U 3BYKOBOW BOJSHbI

npuHATL paBHon 300 m/c. 3aTyxaHnem npeHebpeuyb.
3apaua 14. 3BykoBble konebaHud, umetowne Yactotry v=05xly n amnnutyay 4=0,25mm, pacnpo-

cTpaHsaTca B ynpyron cpefe. OnvHa BonHbl A =70cum . HaiTu: 1) cKOpoCTb U pacnpoCTpaHEHUs BOJH; 2)

MaKCumaribHyK CKOPOCTb é;max YacTtuuy cpenbl.

Tema 6. leomeTpnyeckaa onTuka

OcHoOBHbIe 3aKkOHbI ONTMKK. [onHOe oTpaxeHwe.

3epkana.

TOHKME NnH3bI. N306pakeHne NpeaMeTOB C MOMOLLBIO JINH3.

Abeppaunu (MOrpeLHoOCcT) ONTUYECKMX CUCTEM.

'na3 kak onTuyeckasi cuctema.

Oucnepcus ceeTa.

OcHoBHble hOTOMETPUYECKNE BENNUYUHBLI U UX €AUHULIbI.
3a.qaqa 1. B conHeuHbl feHb AepeBo BbiCOTOW H oTOpachbiBaeT Ha ropusoHTanbHOW NOBEPXHOCTU
3eMIu TeHb AnvHoi L. Ecnin B HEKOTOPOW TOYKE STOW TEHM BOTKHYTb BEPTUKAsIbHO LLIECT BbicOToN h, T, Me-
HSISl paccTosiHME X OT OCHOBaHMA AepeBa [0 OCHOBaHUS LWeCcTa, MOXHO A0OUTLCS TOro, YTOObI TOYKM TEHU OT
BEPXYLUKM JepeBa U OT BEpXYLUKU WwecTa coBnanu. Onpenenvte npu 3TOM YCroBUM BENWUYMHY, 0603HaYeH-

NookrwpdnrE

HYHO *.
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
BbICOTaA};'J’,peBa H, * 9 14 11 * 13 10 16 * 17 9 10
AnvHa TeHm L, m 10 * 9,8 8,8 13,5 * 8,3 14,4 7,6 * 7,2 8,6
BbICOTaAI;’I.IeCTa h, 20 15 * 13 2.3 1,8 * 1,0 1,3 2.3 * 2,0

PaccTtosHue ot
OCHOBaHuA aepe-
Ba 1O OCHOBaAHUSA

wecra X, M
3apgava 2. Bogonasy, Haxogslemycs nNoa BOAOW, COMHEYHbIE NTYYN KAXYTCHA nagatolwmmm nog yrriom
¥ K MOBEPXHOCTN BOAbI, B TOT MOMEHT, KOra YyrrnoBasi BbICOTa COMHUA Hag ropusoHToM cocTtaenseTt ¢. Cae-
nanTte yepTex, NoKasaB Ha HEM XO[ CBETOBOIO Iy4a; YKaXuTe Ha YepTexe yron nageHus v yron npenomMne-
HWS CBETOBOIO Jflyva Ha rpaHule «Bo3gyx-sogax. Onpegenute BennynHy, 0603HaAYEHHYH *
Howmep Bapu- 1 2 3 4 5 6 7 8 9 10 11 12
aHTa
Yron y, © 55 * 60 * 50 * 45 * 40 * 35 *
Yrnoeas Bbl-
coTa cornHua
Hag ropu3oH-
TOM @, °
3apgaua 3. NocTpontb M3obpaxeHust B cobupatowen n paccenBatolen NMH3ax, NpeacTaBneHHbIX Ha
pUCyHKe. YKasaTtb, B Kakux crny4vasix u3obpaxeHus 6yoyt AeACTBUTENbHBIMU, @ B KAKUX — MHUMbBIMU.

ol 11
ﬁIli 2F‘FlF

8,3 6,3 9,1 * 11,4 8,3 7,0 * 6,4 13,8 5,8 *

* 30 * 45 * 40 * 35 * 25 * 20

Tema 7. KBaHTOBas onTuka

1. Bugbl hoToanekTpuyeckoro acpgekra. 3akoHbl BHELIHEro oToadhdeKTa.
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YpaBHeHMe DMHLWITENHA AN BHELWHEro oToaddpekTa.
MNpumeHeHne doToadpdekTa.
Macca n umnynbsc otoHa. [laBneHue ceeTa.
O ekt KomnToHa 1 ero anemeHTapHas Teopus.
EQMHCTBO KOPNYCKYNSAPHBIX M BOMTHOBLIX CBONCTB 3M1EKTPOMAarHUTHOIO U3NyyYeHus.
3ap,aqa 1. Ha umHKoBYO NNacTnHKY nagjaeT MOHOXPOMAaTU4eCcKni CBEeT C p,nleom BOMNHbl A =220nm .

OnpegennTb MakcMarbHYO CKOPOCTb (POTO3NEKTPOHOB. NS unHKa A, = 6,4-107 ,lb/c , Macca anekrtpoHa
91110 ke

3apayva 2. OnpegennTb 3HEPruo, Maccy U MMMynbc (POTOHa, €cnvM COOTBETCTBYOLWAs eMy AnvHa
BOMHbI paBHa 1,6-107%2

3apaya 3. PoToH ¢ sHepruen & =1,025M»B paccesancsa Ha nepBoHa4asnbHO NOKOUBLUEMCH CBOOOOHOM

anekTpoHe. Onpefenute yron paccesHus (OOTOHa, ecnu AfvMHa BOMHblI paccesiHHOro (poToHa okasanach
PaBHOWN KOMMTOHOBCKOM ANNHE BOMHbI A, = 2,43nm .

3apayva 4. C kakon CKOPOCTbIO AOMKEH ABUratbCs ANEKTPOH, 4YTOObl ero umnynsc Obin paBeH nM-
nynbcy OoTOHa C ANUHOW BOMHbI 520 HM?

SEGIEARN

Tema 8. ATomHas u sigepHas ¢umanka

Mopgenn atoma TomcoHa n Pesepdopaa.
JInHenyaTbIn cnekTp aToma Bogopoaa.
MocTtynaTbl Bopa.
Pasmep, cocTtas 1 3apsg atomHoro sgpa. Maccosoe u 3apsgosoe uucna.
[edekT maccol 1 aHeprusa ceA3u agpa.
AnepHole cunel. Mogenu sigpa.
PagnoakTtuBHOe usny4eHue v ero Bugpl.
3akoH pagmnoaktTusHoro pacnaga. lNpasuna cmeLeHus.
faepHble peakumm u X OCHOBHbIE TUMbI.
3ap,a-|a 1.0npegenvte YMcno HyKNOHOB A 1 MOPSAKOBLIN HOMep Z sapa, obpasylolerocs npu AByx

a- 1 ABYX B- NpeBpalLeHnsx ypaHa U .

CoNoA~®ONE

3anaua 2. BbluncnuTb AedeKT Macchl, SHEPruio CBA3M 1 yaenbHYo aHepruio cBasu aapa 20 . Macca
aTtoma Bogopona m(H }LOO?BS a.e.m.; Macca HenTtpoHa m, =100867 a.e.m.; macca aToma Kucrnopopa
m€o 31599492 a.em; Z=8; A=16.

3apgava 3. Onpegenute yaenbHy 3HEPrn0 CBA3M agpa atoma NnuTns 7Li .

3apaua 4. 3anuwmnTe peakumMio a-pacnaga M3oTona NonoHns %P0 . Kakol XMMUYeckuii anemMeHT o6-
pasyeTcs B pesynbTaTe 3ToN peakuun?

3agava 5. 3annwunTe aaepHyto peakuuio f-6eta pacnaga agpa mapraHua 25Mn
3apaua 6. OnpeaenuTe NpPoAYKT, KOTOPLI 0B6pasyeTca nocrne 1 a-pacnaga u 2 f-pacnagos %3 Bi.

3apgava 7. Kakor nsoton obpasyercs ua §Li nocre ogHoro B-pacnaga v OgHoro a-pacnaga?
3apava 8. ,El,onMLUMTe agepHble peakumm:
2Bet+iH 0B +2

YN +2-%c+p

YN+7He —» 2+1H

7 2 1

2T Al+ He—30P +2

2+,He—30Si+1p

3apayva 9. YkaxuTe, CKONbKO HYKIMOHOB, MPOTOHOB, HEWTPOHOB coAepXat cneayrowme sapa: 1) 23He
2) B ; 3) ZNa; 4) 5Fe;5) WAg;6) 22U

3apaua 10. Agpo pagus 226Ra BbIbpocuno a-yactuuy (s4po atoma renus 2He) Hawntn maccoBoe

ymcno A n 3apsgoBoe 4mcno Z BHOBb obpasoBaBulerocs siapa. Mo tabnuue .. Mengeneesa onpenenutb,
KakoMy 31IEMEHTY 3TO SiAPO COOTBETCTBYET.

3apaua 11. 3a oguH rog HavanbHOE KONMYECTBO PaanOaKkTMBHOIO M30TOMNa YMEHbLUUNOCHL B TPU pasa.
Bo ckonbko pa3 OHO YMEHbLUNTCH 3a ABa roga?
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LWkana n Kputepuun oueHmnBaHnsa camMmonoarotoBky no TemMam npakTu4eCckux 3aHATUNA

- OLleHKa «3a4YmeHO» BbICTABNSAETCs, ecrnvm obyqaloLLmMincst Ha OCHOBE CaMOCTOATENbHOIO M3YYEeHHO-
ro Matepuana, CMOr BCECTOPOHHE pacKpbiTb TEOPETUYECKOEe coaepkaHue TeMbl. BnageeTt metogmkamm npm
peLLeHNN NPaKTUYECKMX 3aaau.

- OLleHKa «He 3a4YmeHO» BbICTaBnsieTcs, ecnv oby4daroLmincs HeakkypaTtHO opopMun OTYETHbIN MaTe-
puan B BMAE KOHCMEKTa Ha OCHOBE CaMOCTOSTENBHOIO M3y4YeHHOro Matepuarna, He CMOr BCECTOPOHHE pac-
KpbITb TEOPETUYECKOE COAEPXKaHNe TeMbl. 3aTpyaHAETCA pellaTh NpakTuyeckue 3agaym.

BOMPOCbI
AnA CAMONOAroToBKU K NTABOPATOPHbIM 3AHATUAM

B npouecce noarotoBkM k naGopaToOpHOMY 3aHATUIO OBYyYaloWMACA MUCbMEHHO OTBeYaeT Ha
npeacTaBrieHHbIe HUXKe BOMPOChI Mo TemMaM.

JNTa6opaTopHas pa6oTa Ne 1. «[opsiaok 06paboTKu pe3ynbTaToB NPU NPAMbIX U3MEPEHUAX»

1. ManoxunTe nopsigok (nocnegoBaTteribHOCTb) 06paboTKM pe3ynbTaToB NPSAMbIX U3MEPEHUIA.

2. UTto Takoe KOCBeHHble uaMepeHusi? Kakue cnocobbl 06paboTky pesynbTaToB KOCBEHHbIX
N3MEpPEHUIA UCMONb3YHOTCS Ha NpaKTUKe?

3. Kak ocywecTBnsieTcss OKpyrfieHWe OKOHYaTeNbHbIX pPesynbTaTtoB  M3MepeHuin. YTo

COCTaBnsieT OCHOBY MOAXoA4a B Npoueaype OKpYriieHnst pesynbTaToB M3MepeHui.
YT0 HasbIBaeTCA abCOMOTHON NOrPELLUHOCTLI0 3MEePeHns?

Y70 Ha3bIBaeTCs OTHOCMTENBHOW NOrPELUHOCTBI0 U3MEPEHUA?
YTo Takoe koadhdpuumeHT CTblogeHTa?

Kakne norpeltHocTu namepeHun 6oisatoT?

UTo Ha3biBaeTCH cpegHeKBaapaTUYHON NOrPELUHOCTBIO?

Kak BbluncnsieTcs cpegHee 3HaveHue?

0. Kak 3anvcbiBaeTcs OKOHYaTeNbHbIV pe3ynbTaT U3MepeHuin?

BoOoo~No O A

NabopaTopHan paborta Ne 2. «OnpeaeneHue reoMeTpUYECKMX pa3MepoB Tes U BblYNCIIEHNe OWNDbOoK»

1) BbiBegute chopmyny Ans pacyeTa TOYHOCTU HOHUYCA.

2) Kakum npmubopom cnegyeT BOCMONb30BaTbCHA, €CNY OAMH M TOT Xe NIMHENHbIA pa3Mep Tena MOXHO
N3MepWTb LUTAHrEeHLMPKYNeM U MUKPOMETPOM?

3) Kak paccuntatb goBepUTEnbHbIN MHTEPBan HeNocpeaCcTBEHHO 3MepPSeMOon BENUYMHbI?

4) N3 kakux coobpaxeHun BbIOMpalT 4MCnO u3MepeHun? Kak 3aBuUCAT TOYHOCTb pesynbTata
OTAENbHbIX U3MEPEHMIN N TOYHOCTb CPEAHEro pesynbTaTa OT YMcna UsMepeHnin?

5) Kakos cmbicn 3anucy h=(h)=Ah,npn a =0,95?

6) Ob6bAcHUTE, C YeM CBsI3aH pa3bpoc pesynbTaToB OTAENbHBIX U3MEPEHUIN NNHEVHBIX Pa3MepoB.
NabopaTtopHas paboTta Ne 3. «M3yuyeHne aBMxKeHUs Tena, 6pPOLLIEHHOro NoA yriioM K rOpU3oHTY»

1) Kakoe gswxeHne Ha3biBalOT PaBHOYCKOPEHHBIM?

2) Kak onpepgensieTca CKOPOCTb U YCKOpeHUe Npu paBHOYCKOPEHHOM MPSAMOSTIMHENHOM ABUXEHUN?

3) Hanuwwute BblpaxeHve AN NepeMelleHuss Mpu  paBHOYCKOPEHHOM  [ABWXKEHWW,  3aKOH
pPaBHOYCKOPEHHOIO ABWXEHUS.

4) Tpadukn sasmcumoctn x(, v, a(..

5) MMpuBegute opmynbl Ans pacyeTa MakCMMarbHOWM [JanbHOCTM WM BbICOTHI NoneTta Tena,
OpOLUEHHOro No YrrioM K ropusoHTy?

NaGopaTopHas pa6oTta Ne 4. «<OnpeaeneHMe MOMeHTa MHepUUK Tena»

1) Yo HasbiBaeTca abcontoTHO TBepAbIM Tenom? [lante onpeaeneHne BpaaTenbHOro OBMKEHNS.

2) YTo HasblBaeTCHA YrnoBOW CKOPOCTLIO, YrMOBbIM yckopeHneM? KakoBa CBf3b MeXay NUHENHbIMU U
YrrnoBbIMU KMHEMATUYECKAMU BENNYUHAMMN?

3) YTO HasblBaeTCH MOMEHTOM MHEPLIMM MaTepuanbHOW TOYKN, MOMEHTOM UHepLnn Tena? dusmdeckui
CMbICIT MOMEHTA UHEPLIUN.

4) Kak 3aBUCUT MOMEHT MHEPLUUM Tena OT NONOXEHUS OCK BpaLLeHus?

5) CkOnbKO 3Ha4YeHWI MOMEHTA MHEPLUN MOXET UMETb AaHHOE Teno?

6) YTO HasbIBaETCSt MOMEHTOM CUIbI, MIIEYOM CUSlbl OTHOCUTENBHO OCK BpaLLEHWNA?

7) Kakyto ponb urpaet MaxoBO€e KOIeco, HaCaXXeHHOe Ha Bare ABuratens Tpakropa?

8) [MpoaHanuaupyinTe BO3MOXHbIE MCTOUYHMKM OLLMOOK SKCNEpUMEHTa.

9) OueHuTe NOrpeLHOCTU OAHOKPATHbIX U3MEepeHWn AuameTpa LUKMBa, BbICOTbl nageHus h, macchbl
nagatoLLero rpysa m.
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NaGopaTtopHas paboTta Ne 5. «M3yyeHne 3aKOHOB COXpaHEHUs1 UMNYTbCa U SHEePrun Npu ynpyrom

1)
2)

3)
4)
5)

1)
2)
3)
4)
5)
6)

7

8)
9)

yaape»

Kakoli yoap HasbiBaeTcs ynpyrum?
Ccopmynupynte 3akOH COXpaHEeHWs MMMNynbca ANs YNpyroro ygapa, 3akKOH COXpPaHeHUs 3Hepruu
Ons ynpyroro yaapa.
YT0 Ha3biBaeTCst KOA(hPULNEHTOM BOCCTAHOBIIEHNST SHEPTNT?
Kakvm gormkeH 6bITb KO3hPULIMEHT BOCCTAHOBIMEHUS SHEPTUUN B Criyyae yrnpyroro yaapa?
3anuwunte dopmynbl ANa pacdeTa CKOpPOCTer Ten nNpu ynpyroMm LeHTpanbHOM yaape, Aavnte ux
aHanus aons criyvyaes:
1) $,=0, m~m,;2) $,=0; m,>>m.

Na6opaTopHan paboTta Ne 6. «OnpegeneHue KoaddnumeHTa BA3KOCTU XXUOAKOCTU»

Y70 HasbIBaeTCA ABMNEeHWeM nepeHoca?

Kakne sBneHus nepeHoca Bbl 3HaeTe?

HazoBuTe cpaBHUTENbHbIE XapakTEPUCTUKN SBMEHWUIA NepeHoca.

Kakoe fBneHne nepeHoca NOMoXeHo B OCHOBY 3ToW paboTbl?

HasoBuTe CyLeCcTBEHHbIE NPU3HAKN STOrO SABMEHUS.

Kakne 3akoHbl Mcnonb3oBaHbl Npu BbiBOAe paboyven opmynbl (TPM OUHAMUYECKMX 3aKOHA, OOWH
KnHeTnyeckumn). CpopmynmpyinTe Kaxabi 3aKOH U MaTemMaTU4eckn 3anunTe.

lMpoBeauTe aHanu3 cur, OEVCTBYIOWMX Ha WapuK (YKaXkunte npupogy cun n obbAcHUTE u3MeHeHne
UX 3Ha4YeHUN C BbICOTOW NageHuns wapmka).

B yem 3akniovaetcsa metog Ctokca?

Pusnyecknin cmbicn KoaddurumneHTa BA3KOCTU, €ANHNLIBI €r0 U3MEPEHWS.

10) ®uramyeckuin cmMbICi rpagueHTa CKOpoCTH.

11) Kak 3aBMCUT BA3KOCTb OT TeMnepaTtyphbl?

12) lNMpwn Kakom yCrioBMM CONPOTUBMEHUE ABUXKEHMIO LLIAPWKA NPOMNOPLIMOHANbHO CKOPOCTU?

13) Kakoe OBwkeHne HasblBaeTCcsa NaMnHapHbIM?

14) OnuwnTe xapaktep NOCTyNaTeNbHOro ABWKEHNS LIApUKa B XUAKOCTU.

15) MNMo4emy HeT cMbICria M3MEpPATb CKOPOCTL LLapuKa y MOBEPXHOCTM XMAKOCTM U Y AHa cocyaa?

1)
2)

3)

4)
5)

6)
7
8)
9)

NabopaTtopHas pa6oTa Ne 7. «<OnpegeneHue koadduumeHTa NMyaccoHa Ans Bo3ayxa»

B yem 3akniovaeTcs PU3NYECKMIN CMbICTT TEMOEMKOCTN?

[atb onpegeneHne MonspHOW 1 yaenbHOW TeNNOeMKOCTU U 3anucaTb MaTeMaTUYeCckn CBA3b MeXay
HAMW.

Moyemy C,>C,?

JaTb onpegeneHune yncny cteneHern cBoboabl.

[daTb xapakTepucTuky M30TEPMUYECKOMY, n3obapuyeckomMy, W30XOpPHOMY, agmabatndyeckomy
rasoBbiM mnpoueccamMm (ycnoBus NPOTeKaHus, ypaBHEHWs, rpacdvku, 1-e Hayano TepMOAVHAMWUKMN,
paboTa, KOfM4eCcTBO TEeNMOThI).

[aTb NoHATUE 1 3anMcaTb BbipaXKeHWe BHYTPEHHEN SHeprumn ngeansHOro rasa.

OBBACHMTB CYLHOCTb 1-ro Hayana TepMoaNHaMUKK.

BbiBecTun pabouyto hopmyny.

Kakoe BnmsiHMe okaxkeT Ha pe3ynbTaT onbiTa 3anasfbiBaHne npu 3akpbiTum KpaHa K?

10) Kakue npouecchl NpoTekaloT ¢ BO3AyXoM B 6annoHe B xode paboTbl?

Na6bopaTtopHas paboTta Ne 8. «<MeToabl n3amepeHUss CONPOTUBIIEHUN»

3akoHbl Oma.
MocnepoBaTtenbHOE 1 NapannenbHoe coeauHEHNE CONPOTUBIEHNIA.
3akoHbl NocneaoBaTenbHOro 1 NapannenbHOro CoeanHEHWA.

» wbdPE

U
Ecnn npu nsmepeHuax no cxemam 1 n 2 oueHmBatb Ry kak R, :T, TO Kakas oLeHKa oKaKeTcs

3aBbILEHHOW, KaKasi 3aHWKEHHOW?

5. BbiBecTn chopmyny Angd nogcyeta Ry C y4eTOM BHYTPEHHEro COMpPOTUBMEHUS BOMNbTMETpa U aM-
nepmeTtpa ans cxem 1 m 2.

6. KakoBbl hopmynbl A4S nogcyeTa NorpeLLHoCTeN BO BCEX Cryvanx?

Na6GopatopHasn pa6oTa Ne 9. «<OnpegeneHne yaenbLHOro conpoTUBIIEHUsI NPOBOAHUKAY

Kakue uenu HasbiBatOTCSt MOCTaMu NOCTOSIHHOIO Toka?

I'Ipleu,mnmaanaﬂ cxXema MoCTa NOCTOAHHOro ToKa.

BbiBECTM COOTHOLLEHME MexXxay nnedamm ypaBHOBELUEHHOIO MOCTa.

ObLee conpoTtuBneHne npu nocnegoBaTteribHOM 1 napannesfibHOM coeaunHeHNAX NpoBOAHNKOB.
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5)
6)
7)
8)
9)

3akoH Oma ang yvacTtka uenu 1 nosHom Lenw.

MepBoe npaeuno Kupxroda.

BTopoe npasuno Knpxroda.

KakoBo npakTnyeckoe ucnonb3oBaHve mocta YUTcToHa?

HainTe onpegeneHue anekTpnyeckoro noteHumana, 4C, HanpsxxeHus.

10) OueHuTe norpellHocTb MeToaa. Mpn Kakom ycroBum NorpellHocTs MeToaa 6yaeT MUHUMarbHON?

Na6opaTtopHasa pa6oTta Ne 10. «<OnpegeneHne ropusoHTasIbHOW COCTaBNAKOLWEN BeKTopa MarHUTHOM

WHAYKUUUN MAarHUTHOro nons 3emnun»

1. B yem 3akntovaeTca PU3NYECKUIN CMbICI BEKTOPA MarHUTHOM UHOYKUUN?
2. CohopmynupynTte 3akoH brno-Casapa-Jlannaca.
3. BeiBegute cbopmMyny mMarHMTHOM MHAYKLMM B LIEHTPEe KpyroBoro Toka. Kak HanpaBneH BeKTop mar-

HUTHOW MHOYKLMW B 3TON TOUKe?

4. Kak ycTaHaBnuBaeTcs cTperika komnaca B MarHuTHOM none?
5. CchopmynupyinTe NpuHLMN Cynepno3nuumn nonen.
6. MNoyemy Npu NPOXOXAEHUW TOKa Yepes3 TaHreHc-ranbBaHOMETP CTperka OTKIMOHAETCA OT MepBo-

Ha4valibHOro HarlpaBJ'IeHVIFI?

7. KakoBO BNnsiHue MarHUTHOrO MoJist Ha XXECTKOCTb BoAbI?
8. Bnugaxwne nepemMeHHOro MarHMTHOro noJid Ha d)VI3VIOJ'IOFI/I‘-IeCKI/Ie npouecchbl B opraHn3me.
9. Micnonb3oBaHne MarHUTHOro nons Ans onpepneneHna cteneHun nopaxeHuna 3epHa JNMUYUHKamMun

BpeauTenen.

Na6opaTtopHasa pab6oTta Ne 11. «MccnegoBaHue 3aTyxarowWwmx KoneéaHun Ha npumMepe PU3n4ecKoro

MaATHUKa»

Kakon masTHWK HasbiBaeTcs U3n4eckum?

Kakne konebaHusi Ha3bIBaOT 3aTyxaloLWMMmn?

KakoBa npunymnHa 3aTyxaHusa cBOOOAHbLIX kKonebanuin?

Y70 HasbIBaeTCA amnnuMTygoun 3atyxanwmx konebaHmn?

Kak cocraBnsetca pguddepeHumnanbHoe ypaBHeHMe 3aTyxawwumx konebaHunm duanyeckoro
MasiTHUKa?

OT kakux BENWYMH 3aBUCUT YacToTa 3aTyxarLwux konebdaHun?

Kak 06bAcHUTL U3NYECKMA CMbICST MNapameTpoB 3aTyxaHus: KoaduuMeHTa 3aTyxaHus,
norapnmMmM4eckoro AeKpeMeHTa 3aTyxaHus, OOpOTHOCTH, BpEMEHN penakcaumm?

INa6opatopHas pa6oTa Ne 12. «<MccnegoBaHue 3aTyxalolWmxX INEKTPUYECKUX KONeGaHUN B KOHType»

1)
2)

3)

4)
5)

1. CoctaButb anddepeHUnansHoe ypaBHEHME, OMMUCbIBAlOLLEE 3aTyxallwme JneKTpuyeckue
konebaHusi B KOHType (Ans HanpsbkeHuss B KoHAeHcaTope). Kakue yHKuum SBRSOTCS
pELLUEHUAMUN STOrO ypaBHEHMNA?

2. OT KaKux BENNYUH 3aBUCUT YacToTa 3aTyxaroLmx konebaHum B KOHType?

3. O6BbACHUTBL PUNYECKMI CMBICH KO3hULMEHTA 3aTyxaHuWsl, norapupmMmyeckoro JeKkpemMeHTa 3a-
TyxaHusl, [06POTHOCTU, BPEMEHMW penakcauumn.

4. KakoBbl yCnoBusi BO3HUKHOBEHWS anepuoauyeckoro paspsga B KOHTYpe? YTo Takoe Kputuyeckoe
COMNPOTUBIEHNE KOHTYpaA?

5. Kakum obpasom coobLiaeTcs aHeprusi konedatenbHOMY KOHTYPY U OT KaKoro BHELLHEro UCTOYH M-
Ka?

NabopaTtopHas pa6oTta Ne 13. «OnpeaeneHne koadduuneHTa ynpyroctv npyXuHbi»

[anTte onpeneneHne rapMOHNYECKOro kornebaHus.

HanTte onpegeneHve KMHEMaTUYECKUX XapaKTEPUCTUK FapMOHMYECKOro konebaHus: amnnuTygpl,
nepuoga, YyactoTbl, hasbl konebdaHus.

3anuwinTte ypaBHEHUS CMELLEHUS, CKOPOCTU M YCKOPEHUS NpW KornebaTenbHOM [OBWXKEHUW, UX
MaKCcUMarbHble 3Ha4YeHUs.

Monyunte dhopMyny nepuoga ynpyrux konebaHui.

O6BbACHUTE PUNYECKMIN CMbICTT KO3 ULIMEHTA YNPYTOCTY.

Na6opaTtopHasa paboTta Ne 14. «<OnpeaeneHue nokasatens NperioMeHus XUAKOCTU NpU NOMOLLU

pedpakTomeTpa»

CdhopmynupyiiTe OCHOBHbIE 3aKOHbI FEOMETPUYECKOW OMTUKN.

KakoB cdhmanyeckunin cMbicim abCoNOTHOrO U OTHOCUMTENBHOrO NokasaTernen npenomeHus Bewecrea?
YT0 Ha3bIBalOT SABMEHNEM BHYTPEHHETO OTPAXKEHUSA?

Kak cBsi3aH npegenbHbIf Yron NOMHOIO BHYTPEHHENO OTPaXXeHUs C NokasaTenem npenoMneHns?
PacueTt axpomartmyeckon npmuamMbl. YTo NOHMMALOT Nog CpeaHen gucrnepcren BelecTea?

MpuHUKMN gencTems pedpakromeTpa.
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7
8)

BbiBeauTe pedpakToMeTpuieckyto opmyny.
MpumeHeHue pedpakToMeTpa B Ballewn cneunansHOCTY.

Na6opaTopHasn paboTta Ne 15. «OnpeageneHne napameTpoB cobuparoLlen NINH3bI»

CdopmynupoBaTh 3aKOHbl OTPAXKEHUS U MPENOMIIEHNS CBETa.

PackpbITb bnanyecknii CMbiCr abCONOTHOIO Y OTHOCUTENBHOMO NoKa3aTenen NperioMIIeHNs.

Yto HasbiBaeTcs NUH30M? [aTb onpeaeneHne onTUYECKOW OCK, rMaBHOW ONTUYECKON ocu, dOoKyca,
rnaBHOro hokyca, pOKyCHOro pacCTosiHUS, ONTUYECKOWN CUIMbI NNH3bI.

[atb NnoHsATMA cobuparoLLen 1 paccenBatoLLen NNH3bI.

Kak noctpouTb n3obpaxeHue B cobupatoLLen n paccemsatoLLien nmH3ax?

PacckasaTtb ycTponcTBo cdepomeTpa.

BeiBecTu chopmyny Ans onpeaeneHnst pagmyca KpMBU3Hbl NUH3bI.

O6bsacHuTL MeToa Beccens. BeiBecTn chopmyny ansa onpeaeneHms hoKyCHOro pacCTOAHMS NMH3bI.
Kak onpegensetcs onTuyeckas cuna paccemBaloLLen NnH3bl B nabopatopHon pabdoTe?

10) B kakmx npubopax, NpMMeHsIeMblX B Balleli ChneuuanbHOCTU, WUCTONb3YTCA NMH3bLI? Ons Kakux

uenen?

NTa6opaTopHan pabota Ne 16. «OnpeaeneHue ANMHbI CBETOBOM BOJTHbI C NOMOLLLIO AUcpaKLNOHHON

peLeTKn»

Yto Takoe andpakums?

CchopmynupyiTe ycnosme Makcumyma u MUMHUMYyMa A5 gudpakLmm ceeTa Ha OAHOM Lenu.
YT0 Ha3bIiBaloT Nnepnoaom audppakumnoHHomn pewweTkn. Kak oH onpegensetca?

MocTpowiTe xoa ny4en B AMMPaKLNOHHON peLLETKe.

BeiBeguTe pacueTHyo hopmyny.

Yem gndpakuMOHHbBIN CNEKTP OTNMYaeTcs OT QUCTIEPCUOHHOro?

Na6opaTtopHasa paboTta Ne 17. «OnpeageneHne KOHLEHTpPaUumM pacTBopa caxapa nosiipumMeTpom»

1)
2)
3)
4)
5)

1)
2)
3)
5)
6)
7
8)

9)

agrwNPE

YT0 Takoe nonspusauma?

CdopmynupymnTe 3akoH Mantoca.

YTO Ha3bIBalOT ONTUYECKM aKTUBHBbIMW BELLLECTBAMU?

Kak onpegenutb yoenbHoe BpalleHune Belectsa?

[nsi yero B aKCNEPUMEHTE HYXXHa OUCTUNNMPOBaHHasi Boaa?

NabopartopHas pab6oTta Ne 18. «MccnegoBaHne cBOMCTB BaKyyMHOro hoToasnieMeHTa»

Kakoi hoToadhhekT Ha3bIBaeTCA BHELLUHUM?

Kak 00bsicHAeT kBaHTOBas Teopus cBeTa siBrieHue potoaddekra?
Kak doopmynupytoTcsa 3akoHbl hoToacbdekra?

Kak ycTpoeHbl BakyyMHble OTO3NEMEHThI? ['Ae OHW NPUMEHSIOTCH?
Kakune 3akoHbl boToahbdekTa NnpoBepsoTCs B AaHHOW paboTe?

Na6opaTtopHas pab6oTta Ne 19. «MccnegoBaHne cBoncTB hoTOAMOAOBY

Kakumun cBovcTtBamu B OTIMYME OT CBOWCTB MPOBOAHUKOB W OM3MEKTPUKOB obGnagatoT
NonynpoBOAHNKN?

Kakasi npoBogumocTb MNOMynpoBOAHUKA - COBCTBEHHas WM npuMMecHasl B OonblUen CTeneHu
3aBWCUT OT TEMNepPaTypbl U OCBELLEHNA?

Kak Ha3biBaeTcs npubop, obnagawLwmii O4HOCTOPOHHEN NPOBOANMOCTLIO? Kak OH ycTpoeH?

3a cyeT, kKakol NpoOBOAMMOCTIN 06pa3yrTCs HEOCHOBHbLIE HOCUTENMW B MOMYNPOBOAHUKOBOM anoae?
OCHOBHbIE?

Kak HasbiBaeTcst npnbop, CONPOTMBIIEHNE KOTOPOTO 3aBUCUT OT TEMNepaTypbl?

Kak HasbiBaeTcs npubop, CONpPOTMBIIEHNE KOTOPOro 3aBMCUT OT OcBelleHHocTM? Kakoe siBneHue
ncnonb3yeTcsa B 3TOM npubope?

Kakoe siBrneHue vcnonbayetcsa B poToanone? Kak obpasyetca oto3AC? Kakoe 3HauyeHne moxeT
nmeTb poToIAC?

B kakom HanpaBneHuu - NpssMOM uUnu obpaTHOM - Yepe3 POTOAMOL MPOTEKAET TOK, BbI3BAHHbIV
cBeTom?

Kak 3aBUCUT TOK, npuTeKaroLwmnn Yepes otoamoad, ot CBETOBOro notoka?

Na6opaTtopHasa paboTta Ne 20. «'pagyMpoBaHne MOHoOXpomaTopa»

C KakMMun onandeckumMmm aBreHnamm Bl n03HakoMUNUCb NpU BbINONHEHUN paboTbI?

B uem 3akntovaetcs sBneHne gucnepcun?

Bugpl cnektpoB. CnNeKTpbl UCMYCKaHUS Y MOTTOLEHNS, CBA3b MeXay HUMK?

OOBbACHUTE BO3HUKHOBEHWNE CMEKTPOB NCMYCKAHNUS U MOTIOLLEHNS.

B 4ém cmbicn rpagmpoBaHMs MOHoxpoMaTopa? lNprMMeHeHue rpagnpoBOYHOro rpadumka.
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6. [Ans kaknx uenemn MoXHO NPUMEHSTb MOHOXPOMATOP B BalLEW CneLmanbHOCTN?
LLkana 1 KpuTepun oLeHMBaHMA CaMONoOAroTOBKM MO TeMaM NabopaTopHbIX 3aHATUN

— OlEeHKa «3a4yTeHO» BbICTaBnseTcs oby4yatolemycsi, ecrnm odopMrieH OTYET K nabopaTopHoWn
paboTe, KoTOpbli npeacTaBnseT cobol TeopeTUYeckyld 4YacTb (OTBETbl Ha KOHTPOSIbHbIE BOMPOCHI) U
3KCMEepVMEHTArNbHY 4YacTb (3anofHeHbl Tabnuubl, BbINOMHEHbI HeobXoAuMble pacyeTbl, MOCTPOEHbI
rpadukun, NpoaHanM3npoBaHbl pe3ynbTaTbl U CAENaH BbIBOA);

— OLEHKa «He 3a4TeHO» BbICTaBngeTcsa obydaroliemycs, ecnu oTdyeT K nabopaTopHou paboTte
OCbOpMJ'IeH He NONHOCTbIO, T. €. OTCYTCTBYHOT OTBE€Tbl Ha KOHTPOIJIbHble BOMNPOCHI, YaCTU4YHO 3anoOJIHEHbI
Tabnuubl, OTCYTCTBYIOT HEOOXOAMMbIE pacyeTbl, HEBEPHO NOCTPOEHbI rpadunky, He caenaH BbIBOA.

CpepcTBa AnA py6GexXHOro KOHTpons

BOMPOCHI
AOJsl npoBeAeHUs py6exXHOro KOHTpons

PA3OEN Ne 1 «ktMEXAHUKA»

3apaya
[BvKeHve OBYX Ten 3a0aHo ypaBHeHUsaMK: X, = Kt +b; 1 x, =K t +b, . Beluncnute Bpems 1 koopamHaTy ux

BCTpEuN.

H°Me'°Tzap"'a“' 1 2 3 4 5 6 7 8 9 10 11 12

ks, mic 3 4 25 | 05 2 2 20 | 10 10

b1, M 1 3 3 7 3 11 10 2 40 | 30 20

ko, Mic 2 0,5 3 15 | 02 | 05 1 5 5 2,5

b, M 4 5 8 15 9 14 13 4 20 | 100 | 50 50
3agaya 2

MaTepmaanaﬂ TOYKa, MMeBLUadA Ha4vyalribHyO CKOpOCTb Uy, ABWKETCA C YCKOpeHneM a U Yepes Bpems t 06-
afaeT CKOPOCTbHO U. Bbluncnnte BEJIMYUHY, O603HaHeHH 0 *.

Homep BapmaHTa 1 2 3 4 5 6 7 8 9 10 11 12

HavanbHas cko- % 15 75 0,40 * 16 2,0 0,80 * 7,0 8,0 1,2

pOCTb Up, M/C
YckopeHue a, m/c® | 3,0 * 10 2,0 10 * 5,0 4,0 0,50 * 8,0 6,5
Bpewms ,u,immeHMﬂ t, 6.0 2.0 * 1,5 2.0 0,50 * 3,0 8,0 3,0 * 4,0
KoHeuHas ckopocTb 20 25 9,5 * 80 18 3,5 * 12 10 16 *
u, mlc
3agaya 3

3aBMCMMOCTL CKOPOCTU U OT BpeMeHH t Npu TOpMOXeHnM asToMobuna sanaetca dopmynoin v=vC .
OnpeaenuTe, Yepes CKOMbKO CeKyH OCTaHOBUTCA aBTOMOBWIb W Kakon NyTb NPONAET OH 40 OCTAaHOBKM.

Homep BapmuaHTa 1 2 3 4 5 6
3aBucMMocTb
v=0C v=20-4t v=32-32t u=50-0,5t u=10- 4t u=230- 6t U=6-12t
Homep BapuaHTa 7 8 9 10 11 12
33'3"'0"'(';’&0)”"“: U =40 - 4t u=15-25t U=28- 4t u=8-0,8t U=16 - 4t u=18- 3t
3apgava4

MaTepuanbHasi Touka ABMXKETCA C NMHEMHON CKOPOCTBIO U MO OKPYKHOCTM paamyca R. Yrnosasi cko-
POCTb TOMKM W, Nepvog BpalueHus T, YacToTa BpalleHus v. OnpegenvTe BenMYmHbl, 0603Ha4YEHHbIE *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
CkopocCTb TOYKM U, MiC 0,8 * 12 * 10 * 20 * 4,0 * 2,0 *
Paguyc okpyxHocTn R, cm * 25 1,5 50 * 30 * 40 8,0 20 * 20
YrnoBasi CKOPOCTb TOUKM w, padlc| * 2,0 * * 8,0 * * 5,0 * * 10 *
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Mepwog Bpalenua T, ¢ * * * 20 * * 40 * * 10 * *

* * * * 40 * * * * * 40

YacToTa BpalleHusa v, 1l/c 50

3apaya 5

Teno OpolueHo Mog YoM a K FOPU3OHTY C HayarbHOW CKOPOCTbIO Uy MakcumanbHasi BbiCOTa ero
nogbema h, ganbHocTb noneta |, Bpemsa noneta t. OnpegenvTe BenuMYMHbl, 0603Ha4YeHHbIE *. YCKopeHue CBO-

6opHoro nageHus npumute pasHbimM 10 mic’.
Homep BapuaHTa 1 2 3
30| 60|20 (30 (50|40 |40 |40 | 50| 30| 50 | 60
* |15 x| * 20| * [30| * | * [40]| * | *
* * * * 20 * * 30 * * 40

* *

4 5 6 7 8 9 |10 11|12

Yron, noA KoTopbiM TeNo 6POLLEHO K FOPU3OHTY, a, °©
HavanbHas ckopocTb Tena up, m/c

MakcumanbHast BbicoTa nogbema Tena h, m 10
* * * * * * * * * *

HanbHocTb noneta tenal, m

*

Bpewms noneta tenat, ¢ * *[20]30] * * * |40 * * 15,0

3anayva 6
Mpwn oencTenm Ha Teno B TeYEHE BpeEMEHN t (:avﬂ.'labl F ero ckopocTb nameHsieTcs OT Uy 0 U,. Macca tena m.
Bblumcnute BenuunHy, obo3HadeHHyto *. (HanpaBneHune cunbl CoBNagaeT ¢ HanpaereHnemM CKOpoCTH Uy.)
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
Macca Tenam, k2 * 500 | 2,0 10 * 300 | 0,80 | 0,80 * 400 | 5,0 10
Cwina, gevictByrolad Ha Terno, F, H | 90 20 40 5,0 1,8 10 | 0,16 | 0,80 | 5,0 20 10 5,0
* 0,10 | 2,0 | 2,0 * 2,0 50 20 * 0,50 | 10
* 50 30 10 * 25 5,0 20 * 30
360 * 144 | 72 18 * 54 108 | 36 *
3apava7
MatepuanbHasa To4Ka Maccor m OBMXKETCS C YCKOPEHUEM a No4 AEVCTBUMEM [BYX B3aUMHO NepreHamKy-
nspHbIX cun F; 1 F,. Onpegenute BennynHy, 0603HaYEeHHY0 *.
Homep BapumaHTa 1 2 3 4 5 6 7 8 9 10 11 12
Macca matepuanbHon Toukm m, ke | 2,0 2,5 3,0 * 0,50 | 5,0 2,0 * 0,50 10 | 4,0 *
YcKkopeHne matepuanbHON TOYKK a, . 2.0 50 | 025 50 10 . 0.20 . 050 |125| 2.5

Bpewms gencreua cunel t, ¢ 10
HauanbHas ckopocTb Tena vy, Mlic | 2,0 5,0

KoHeuHas ckopocTb Tena uz, kM/y | 72 54

MIC
MepBas cuna F1, H 30 * 9,0 2,0 * 40 6,0 | 0,40 | 0,80 | 3,0 * 9,0
Btopas cuna Fz, H 40 4,0 * 1,5 2,0 * 8,0 | 0,30 | 0,60 * 30 12

3apava 8
Cuna rpaBUTaLMOHHOMO B3aMMOAEWCTBUA ABYX TE€l Macco mM; U My, HAXOOALMXCA Ha PacCTOsIHUM F

Jpyr ot gpyra, pasHa F. Onpegenute BenuunHy, 0603Ha4YeHHYH *.
2 3 4 5 6 7 8 9 10 11 12

Homep BapuaHTa 1

Cuna rpaBnTaLMOHHOIO B3aMMO- 6.0 7.0 8.0 . 7.0 8.0 6.0 . 8.0 6.0 7.0
pencteua F, HH

Macca nepBoro Tena mi, K2
Macca BToporo Tena mp, k2 150
PaccTtoaHue mexay tenamu r, m | 0,50

*

* 200 | 250 80 * 90 120 | 140 * 30 80 60
* 200 | 250 80 * 90 120 | 140 * 30 80
0,60 * 0,70 | 0,40 | 0,50 * 0,60 | 0,70 | 0,40 * 0,50

3apava 9

Maccaxup maccol m HaxoauTcs B udte, ABUXKYLLEMCS C YCKOPEHWEM a, HanpaBreHHOM BBEPX (BHU3).
Bec naccaxwupa paBeH P. Onpegenute BenuumHy, 0603Ha4YeHHY0 *. YckopeHne cBOOOAHOro nageHus npumuTe

paBHbiM 10 M/C%.
Homep BapuaHTa

1 2 3 4 5 6 7 8 9 10 | 11| 12
80 * 70 50 * 65 75 * 85 | 90 *

Macca naccaxupa m, ke 60

YckopeHue, ¢ KOTOprMZD,BVI)KeTCﬂ 20 . 050 | 1,0 * 15 15 * 2.0 0,5 * 1,0
T, a, mic

HanpasneHue yckopeHusi i | i | i l 1 l 1 l i 1
Bec naccaxwupa P, H * 640 | 577 * 575 | 680 * 600 | 900 * 1990 | 720
3apaya 10

Ha ropusoHTansHOM yyacTke JOPOrn aBTOMOOWMb, ABUraBLUMACA CO CKOPOCTbIO U, TOPMO3UT U OCTa-
HaBMMBaeTCs, Nponas TOPMO3HONM NyTb S 3a BpeMs t. Bblumcnute BennumHbl, 0003Ha4YeHHbIe *. KoadduumneHT

TPEHUA NMPU TOPMOXEHUN paBeH U.
Homep BapuaHTa 1 2 3 4
CkopocTb aBTOMObBUNS U, KM/Y 36 * * 72 36 * 24 * * 54 72

5 6 7 8 9 10 11 12

*
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TopMO3HOM NYTb S, M * 80 * 100 * 70 * 100 * 60 * 80
Bpems TopmoxeHus t, ¢ * * 6,0 * 5,0 4,0 * * 8,0 * 8,0 3,0
KoadpmumeHT TpeHusa g 0,40 | 0,30 | 0,35 * * * 0,25 | 0,40 | 0,30 * * *

PA3OEN Ne 2. <MOJNIEKYNAPHAA ®U3UKA U TEPMOOAUHAMUKA»

BapwmaHTt 1
1. Ha npuBegeHHOM YyepTexe HanauTe rpamk M30TEPMUYECKOrO CXKaTUS.
Py 3 o4
2

0 Y
2. Kak 3anvcbiBaeTcsa nepBoe Havano TepMoauHaMukn Ans aguabaTtHoro npouecca? YkaxuTe npa-
BUIbHbIA OTBET.
1. Q=AU+A; 2. Q=AU; 3. Q=A; 4. AU=-A.
3. MigeanbHasa mawwuvHa pabotaet no uukny KapHo. Mpu atom 60 % npoueHToB Tenna, nony4yaemoro
OT HarpeBaTteng, nepegaetca xonoaunobHuky. Hantu KN4 uuvkna.
1. 40 %; 2. 20 %; 3. 24 %; 4. 30 %.
4. AbBcontoTHas TemnepaTypa Xxapakrepuayer...
1. ...cpefHIol0 KMHETUYECKYIO 3HEPTUNIO MOCTYNATENbHOro ABWKEHUS MONEKYbI.
2. ...CPefHIo CKOPOCTb ABWMKEHUST MOSEKYIbI.
3. ...JaBneHue rasa Ha CTeHKy cocyaa.
4. ...9Hepruo ogHoOro Mons rasa;
Boibepute yTBEpxaeHME, KOTOPOEe onpeaenseT nsndYeckuin cmMbicn abConoTHOM TemnepaTypbl.
5. Kakow rasoBbIi npouecc HasblBaeTcsl u3otepmudeckum? Kakve napameTpbl rasa npu 3TOM He
nameHsTca? V3 npuBedeHHbIX ypaBHEHUN yKaXMTe ypaBHEHNE N30TEPMbI.

P Vv
1. T:const; 2. T=const; 3. PV7 =const ; 4. PV =const .
6. OCHOBHOE ypaBHEHWE MOJEKYNSIPHO-KMHETUYECKOW TEOpUM MOXET ObiTb 3anvMcaHo B BUAE:
2 _mv?2
P:§n . Kakasa BennumHa onpegeneHa HeTOYHO?
1. P - paBneHue rasa.
2. N —4uncno mMornekyn B eauHule odobema.
3. m —macca ogHOW MONEKynbl.
4. V — cpefgHAsa CKOPOCTb MONEKYI.

7. ®yt6onucT 3abusaeT ron. MNMpoaHanuaupynTte, kak ByaeT MEHATLCA B MOMEHT yAapa AdaBreHue,
TemnepaTypa u obbem rasa B maye? CoBepluaeTtcs num paboTta, nget nu TennoobmMeH, KakoBa ero UHTEH-
CMBHOCTbL? Ha ocHOBaHMU 3TOro aHanumsa ycTaHOBWUTE, KakOW Npouecc MAaeT € ra3oM B MAYe B MOMEHT yaa-
pa.

M3oxopuryeckun.

Aanabatnyeckun.

M3oTepMnyecKuii.

M3o06apuryeckuii.

8. Kakoe yTBEpxaeHue HeBepHO?

Mpr4MHOM BPOYHOBCKOrO ABWXKEHMS SIBNSAETCA XaoTUYECKOE ABWKEHNE MOJSIEKYI.
Onddysns ectb crieACTBME XaOTUHECKOro ABUKEHNS MOMNEKYI.

BpoyHoBCckoe OBWKEHNE BOCNPOU3BOAUT XaOTUYECKOe ABMXKEHNE MOSEKYIT.

CKkopoCTb OBWKEHNST BPOYHOBCKNX YaCcTUL, CPaBHMMA CO CKOPOCTbIO ABUXEHMWS MOJEKYI.
9. B cocyge HaxoamTca cMecb Bogopoda u kucnopoda. Bo ckonbko pas cpefHas CKOpoCTb ABUXe-
HMs Monekyn Bogopoaa 6onblue cpegHen CKOPOCTU ABVXKEHUSA MOMeKyn Knucnopoga?

Vi) _ Vi) _ Vi | _ Vi | _
Y Y Y A

10. Yemy paBHa aHeprust TENMOBOrO ABWXEHUS (BHYTPEHHSSA aHeprus) 20 2 Kucnopoda npu Temne-

paType t=27°C? R =831
K - monw

1. 20-10° /. 2. 15-10% e . 3. 30-10% e . 4. 39-10% e .

el

PN
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BapwmaHT 2
1. Ha npuBegeHHOM YepTexe HanauTe rpaduk agnabaTHOro cxartus.

pi o34
2
4
oY%

2. WpeanbHaa mawwnHa pabotaet no umkny KapHo. ABconioTHas TemnepaTypa HarpeBaTens B 2
pasa BbllLe TemnepaTtypbl xonogunsHuka. Onpegenuts KMNO umkna.

1. 50 %. 2.70 %. 3. 45 %. 4. 60 %.
3. YKkaxunTte BTOpoe Havyano TepMoanHaMmnki ans obpatumbix NpoLeccos:
1. dS>d—Q. 2. dS<dQ 3. dSzd—Q. 4, dS=d—Q.
T T T

4. 3anMwuTe nepBoe Hayarsno TepMOp,I/IHaMI/IKI/I. B kakoi cTpoke npuBedeHbl 3HAYEHUST Criaraemblx B
ypaBHEHUM NepBOro Havyana, CoOoTBETCTBYOLLNE N30XOPUYECKOMY MpoLieccy?
a) Q=0; AU=0; A=0.

0) Q=0; AU=0; A=0.
B) Q=0; AU =0; A=0.
r) Q=0; AU =0; A=0.
5. Mo kakow hopmyne paccunTbiBaloT paboTy paclumpeHust ra3a npu nsobapunyeckom npouecce?

V m m m
. A= —RT 2 2. A=—C,,,4T . 3. A=—RAT. 4, A=—C ,AT.
LASRINY u P p u WV

6. 1 kr renMs HaynMHaeT pacLMpPSTbLCA NPU NOCTOSIHHOM AaBfeHUMM U yBenuumBaeT CBOM obbeM B 2
pa3a. CkonbKo TENNOThI 3aTpavyeHo Ha paclumpeHne? HavanbHas TemnepaTypa t; =-73°C .

1. ~10° Jpic. 2. 2-10° e 3. 15-10° /porc.. 4. ~10° pic.
7. Kakoe yTBepxxgeHue HeBepHO? BHYTpeHHAS aHeprus rasa 3aBuUCUT OT ...
...Macceol raza (m).
...u1cna cteneHen ceoboabl Mmonekyn (i).
...abcontoTHoM TemnepaTtypsl (7).
..ras3oBow NocTtosiHHoM (R).
8. ,Elo Kakow TemMnepaTtypbl HY>KHO NporpeTb Bo3ayx, B3ATbIN npy 15°C, ytobbl ero o6bem yasowncs,
€Cnuv JaBrneHne oCTaHeTCs NOCTOAHHbIM?
a) 583 K 6) 303 K B) 576 K r)313 K
9. Kakoe yTBepxaeHne HeBEpPHO?
a) MonspHoli TEeNMOeMKOCTbI0 Ha3blBaeTCs KONMYECTBO TennoTbl, Heobxoanmoe Ans Harpe-
BaHus 1 ke BewecTBa Ha 1 K.
0) MonspHas TennoemMKoCTb 3aBUCUT OT YCIOBUI HarpeBaHus.

pPoNPE

B) MonspHas TennoeMKoCTb NPOMNopLIMOHanbHa YACy cTeneHeln cBobob!.
r) C,p 6onbuie C,.
10. B kakoi cpopmyne owmbka?
[ i+2 i
1. Cuv=-R. 2. Cup=—=R. 3. Cuo=Cuv+R. 4, y=——.
H ) HP 5 HP =LY + Y=1i2
Bapuant 3
1. Kak Bbluncnutb paboTy nsobapHoro paclumpeHus rasa?
RV, - - Vv
1. A= 1 2 A—PAV . 3. Aa="c, -1, 4. A=TRTin2
T H H Vi

2. Kak 3anucbiBaeTcs nepBoe Havarno TEPMOAVHAMUKM ANA M30TEPMMYECKOro npouecca? YKaxuTe
npaBunbHbIA OTBET.
1. Q=AU+A. 2. Q=AU. 3. Q=A. 4. AU=-A

3. a3 coeepwaet uumkn KapHo. AGconTHas TemnepaTypa HarpeBaTens B 2 pasa Bblle
TemnepaTypbl xonogunbHuka. Onpegenutb KM Takoro umkna.
1.0,3. 2.0,4. 3.0,5. 4.0,6.
4. Ha rpacuke nsobpaxeHbl: n3oxopa, usotepma, usobapa n agnabara. Ykaxute nsobapy.
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2 4
A S D
| | |
| | |

5. a3 npu gaBnexnun P =lamm 3aHnman obvem 2 M3. Kakoe KONMYecTBO Tenna Hy>XHO MOABECTU K
rasy, 4to6bl ero o6Lem ysenuunncs B 2,7 pasa npu HensmeHHoit Temnepatype? lamu =10°Ila
1. ~10° e . 2. 3:10° e . 3. ~10° /. 4. 2-10° I .

6. Kakoe yTBepxxgeHne HeBEPHO?
Uem Bonblue CKOPOCTb XaOTUYECKOro ABWXEHWSI MONeEKyn rasa, Tem 6onbLue...

1. ero Temneparypa. 2. naBneHue Ha CTEHKY cocyaa.
3. 3aHUMaembI UM obbeMm. 4. ero BHyTPEHHSIS 3Heprus.
7. OCHOBHOE ypaBHEHWE MONEKYMNSAPHO-KMHETUYECKOW Teopunm MOXeT ObiTb 3anncaHo B BUAE:
2, mv?2
P=-N——.
3 2
Kakasi BenuunHa onpegeneHa HETOYHO?
1. P — paBneHue rasa. 2. n— uncno Monekyn B eavHuue obbema.
3. m — macca oHOM MOMeKyrbl. 4.\ — cpefHsAsa CKOPOCTb MOMEKYI.

8. MNOoTHOCTL HEKOTOPOro rasa p:6~10‘27<e/ M, cpegHsasa KBagpaTU4YHas CKOPOCTb MOJSIEKYN 3TOro

rasa paBHa V =500m/c. HaiiTu paBneHvne, KOTOpOe ra3 oOKa3blBaeT Ha CTEHKM cocyda. YKasaHue:
MnoTHOCTb — eCcTb Macca B eauH1Ly obbema.
1.10° Ma. 2. 6:10%1a . 3.10" Ma. 4. 5:10%1a .

9. Amnyna, 3anorfiHeHHas YrnekucrbiM ra3om M 3anasiHHas, ynana B XornogHyto Boay. lNpoaHanu3u-
pynTe, Kak byget MeHATbCA TemnepaTtypa, AaBneHne n obvem rasza B amnyne. Kakas BennynHa meHsaeTcs
He cywectBeHHO? CoBepluaeTtcs nu paboTta? YkaxuTe npouecc, NpoTeKalwLwmn B aMmnyne.

1. Aonabatmyeckui. 2. N3obapunyeckuin 3. N3oTepmunyeckuin 4.130xopudeckunin

10. 3anvwwnTe ypaBHeHVe NepBOro Havana tepMoguHamukun. PaccmotpuTe nogpobHee kaxgoe crna-
raeMoe 3Toro ypaBHeHUs. Kak OHM BbIMMCIIAKOTCA? YKaXnTe, NpU Kakom npouecce Bce NoaBefeHHoe Tenso
naeT Ha coBepLueHne paboTbl.

1. i3oxopuyeckom. 2. Aanabatmyeckom. 3. N3oTepmunyeckom. 4. N3o06apnyeckom.

Bapuanr 4

1. Kakor Bug Tennonepenadn ConpoBoOXaaeTcs NeEpeHOCOM BeLecTBa?
1. TONbKO KOHBEKLUSI. 2. TONbKO TEeNSOnpoOBOAHOCTb.
3. TOMbKO U3ny4veHue. 4. KOHBEKLMS M TENNONPOBOAHOCTb.
2. HanuwwuTe nepBoe Havano tepmoauHamMuku. Kakume 3HayeHuUs MMeloT cnaraemble B ypaBHEHUU
nepBoro Havyana TepmMoaMHamMuKK, 3anMcaHHoM Ans agnadaTtHoro npouecca?
1. Q#0, AU=0, A=0. 2. Q=0, AU=0, A=0.
3.Q#0, AU=0, A=0. 4. Q#0, AU=0, A=0.
3. Cosepuasa umkn KapHo, ras nonyy4un ot Harpesatens Ttennoty Q; =1x/ow. CKOMbKO TENnoThl
ObIn10 oTAaHo xonogunbHuky, ecnu KM noeansHon Tennosor MawmHbel 25 %.
1. 450 [x. 2. 550 [x. 3. 650 k. 4. 750 [Ix.
4. Kakoe yTBEpXAEHME HEBEPHO?
1. T[puymHON BPOYHOBCKOrO ABMXKEHUS SIBMISIETCA XaoTUYECKOe ABMKEHNE MOMNEKY.
2.  [Ouddysns ectb crneacTBmMe XaOTUHECKOro ABUKEHNS MONEKyn.
3. BpoyHoBCKOEe aBMXEHNE BOCMPOU3BOAUT XaOTUYECKOE ABMKEHNE MOSEKYI.
4. CKOpOCTb ABUXEHMS BPOYHOBCKMX YacCTuL, CpaBHMMA CO CKOPOCTbIO ABWXEHUST MOMNEKY.
5. YTo BygeT nponcxoamTb, €cnuv ABa Tena pasHon temnepatypbl (T, > T, ), COCTOALMX U3 MONEKYr,

MaccCbl KOTOPbIX HE paBHbl (M, <M, ) NPUBECTN B KOHTaKT? Kakoe yTBepxaeHne HeBepHO?
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BHyTpeHHsist aHeprus 6yaet nepexoauts ot 1 Tena ko 2.
ByayT BbipaBHMBATLCA CpeAHME CKOPOCTU ABMKEHUS MOMNEKYN 3TUX Ter.
KuHeTuyeckasi aHeprus Monekyn BTOporo Tena byget yBenmymBaTtbhCs.
Mepexon aHeprun 1% Tena ko 2" 6ygeT NPOUCXOAUTL MYTEM CTONKHOBEHMSI MOSIEKYS 3TUX
Ten.
6. Kakoe yTBepxgeHune HeBepHO?
BHYTpeHHsIs1 3Heprusi rasa 3aBUCUT OT ...
1. macceol rasa (m). 2. abcontoTHoM Temnepatypsl (7).
3. uncna creneHen ceoboabl Morekyn (i). 4. ra3oBow noctosiHHOM (R).
7. YKkaxuTe HeBepHbI oTBeT. CpefHsis KUHEeTMYeckas SHeprus XaoTUYecKoro ABWMXKEHWUS OLHON
MOJEeKynbl onpeaensieTcs no opmyre:

e

a) <W>:ng - Aans monekyn Ar 6) <W>:ng - ans monekyn O,
B) (W)=3kT - ans monekyn H,O r) (W)=4kT - ans monekyn NH;

8. B 6annoH Haka4anu kucrnopog, co3gas npu temnepartype 47°C gaBnexHve 8,31-10° I1a . Onpege-

NUTb NMNOTHOCTL rasa B 6anmnoxe. ] ] ]
1. 100 kelm”. 2. 10 KkeIm’. 3. 85 kelm”. 4.210 xkeIm’.
9. Mo kakoi hopmyne paccunTLIBalOT paboTy pacluMpeHns rasa npu N3oTepMUYEcKom npouecce?

Vv

1. A=""RTm 2. 2. A=11C AT . 3. A=RAT . 4. A=Ic , AT .

2 Vi 7 U u M
10. Ha rpaduke nsobpaxeHbl: n3oxopa, n3otepma, nsobapa n agnadara. YKaxute 13oxopy.

P4

»

BapwuaHTt 5

1. a3 nonyyun ot HarpesaTensa 209,5 k/]x Tenna. CKonbko Tenna ras otaan XonoAunbHUKY, ecnu
KMO uukna paeeH 0,47

a) 123,7 kx 6) 125,7 kx B) 150,1 k/[x r) 104,8 kx

2. Ha yepTexe nsobpaxeH umkn KapHo. Ykaxnte oTBET, KOTOPbIA COOTBETCTBYET M30TEPMUYECKOMY U
agmabaTHOMY pacLUMpEHNIO.

PaA a) npu ABun BC

Ty
6) npu BCun C4

T C B) npn C4wn [JA

r) npy BC n [JA

»
»

\Y

3. MNpwn kakux ycrnoBusax npotekaeT nsobapuyeckuin npouecc? M3 npuBefeHHbIX YpaBHEHUN YKaxXuTe
ypaBHeHne n3obapbl.

a) %zconst 6) \%:const B) PV =const r) PV7 =const
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4. Kakue ytBepxaeHus HeBepHbl? KoadduLMEHT NOBEPXHOCTHOrO HaTSAXKEHWST 3aBUCUT:
a) OT poAa >XUOKOCTK 6) OT cunbl NOBEPXHOCTHOIO HATSXXEHUS
B) OT TemnepaTypbl r) oT NnoLwagmn NoOBEPXHOCTM
5. Kak Bblumncnute paboty agmabaTtudeckoro paclumpeHus rasa? Vicnonb3yrite nepBoe Hadano Tep-
MOONHAMMKN.
a) A=MRTIn Y2 6) Azm(z—n/ B) A=PAV r A=mC,,v G-T,
H Vi T H
6. 3anuwunTe ypaBHEHWEe MepBOro Hayana TepmoavHamuku. PaccmoTtpuTte nogpobHee kaxgoe cna-
raemoe 3Toro ypaBHeHus. Kak oHM BbIMUCASIOTCA? YKaxuTe, Npu Kakom npoLecce Bce NoABeAeHHOe TENmo
naeT Ha yBenuyeHne BHYTPEHHEWN SHepPrum.
a) nsoxopuyeckom 6) agnabatmyeckom B) U30TEPMNYECKOM r) nsobapuyeckom
7. B 3amMKkHYTOM cocyne HaxoguTtcsa 28 e asota n 16 e kucnopoga. Hangnte nameHeHne BHYTPEHHEN
3HEpPrum 3TOM CMeCcK rasoB Npu oxnaxaeHum ee Ha 20°C.

a) 600 Ix 6) 650 [x B) 624 [Ix r) 630 x
8. Kakoe yTBepxaeHme HeBepHO? [JaBneHune rasza NnponopLMoHasnbHO ...

a) cpegHen CKOPOCTU ABUXKEHUS MOMEKYIT 6) abcontoTHOM TemnepaTtype

B) UMcrny Monekyn B eguHuLe obbema r) NNOTHOCTM ra3a

9. B kakou 13 npuBeaeHHbIX POPMyn OCHOBHOIO ypaBHEHUS MOSEKYNSPHO-KUHETUYECKOW Teopun 4O-
nywieHa owmnbka?

2
1 2 <V > 2 2
== K6 — _
a) P=gmn (V2 ) o P=Znm o) P=2nW) ) PV =2nW)

10. YkaxuTe ypaBHeHne Maiiepa B MPUMEHEHNN K MONAPHBLIM TENNOEMKOCTSIM.
R c

a) Cp=Cy +— 6) C,p =C,y +A g) Cp = R r) Cp=Cu +R
u uoou

BapuaHT 6

1. 100 e kucnopopa 6eicTpo (aguabaTnyeckn) paclumMpseTca B LMNUHAPE, B pe3ynbtate Yero Temne-
paTtypa kucrnopoga noHusunacbk Ha 160°C. Kakyto paboTy coBepLunn ras?

a) 9-10° e 6) 9,5-10° e B) 10,4-10° e r) 11-10° e
2. Ha rpaduke nsobpaxeHbl nsoxopa, nsobapa, usotepma, aguabara. Ykaxute aguabary.
A
P | | I |
| | | | 4
[ | I L
| | |
| | | |
|
|
|
T~ 3
1
O h
\
3. Ha rpadhuke n3obpaxkeHbl N3MEHEHUS1 COCTOSIHUSA ra3a. B kakon n3 oTBeToB BKpanach owmnbka?
P a 3 a) 1 — 2 nsobapHoe pacLumpeHue

6) 2 — 3 ckartme rasa npu T = const

B) 3— 1 oObeM rasa MeHsieTcs, faBneHue nagaet
1 2 npu oxnaxaeHun

" r) 3 — 1 n3oxopHoe oxnaxaeHue

0 T
4. BbicoTa nogbema XnakocTu B Kanunnsape He 3aBUCUT OT:
a) poaa XuakocTu 6) pagnyca kanunngapa
B) OT TemnepaTypbl XXUAKOCTU r) ANvHbI Kanunnspa

5. Onpegenutb Kl ngeansHon TeNNOBOW MalLVHbI, €CNX U3BECTHO, YTO 3a OAMH LMKI NpoM3BeaeHa
pabota 4 k/x 1 XonoAWUnbHUKY nepeaaHo aHeprumn 16 kx.
a) 16 % 0) 20 % B) 25 % r) 40 %
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6. Mo kakon hopmyne BblUMCASETCS TENNo, COobLeHHoe ra3y npu agnabaTmyeckoM HarpeBaHumM rasa
Ha At?

a) QZ%CpAt 6) Q=0 ) Q:%cﬂmt ) Q=%C,LN+RAt

7. MNnoTtHocTb kncnopoga o =0,9 kel . OnpegenuTb gaBneHue rasa npu Temneparype t =227°C.

a) 1,25-10°I1a 6) 1,29-10° /1a B) 2,01-10°ITa r) 117-10°la

8. Mpu TemnepaType 27°C gasneHue rasa B 6annoHe 2-10°77a . MNpu kakoi TemnepaType ero gasrne-
HWe 6yaeT paBHo 3-10°71a ?

a)210 K 6) 450 K B) 520 K r) 150 K

9. B kakom npouecce Bce COOOLIEHHOe rasy KONMYecTBO TEMSOThl MpeBpallaeTcs BO BHYTPEHHIOW
aHeprmio? M3o6pasunTe rpadmk aToro npowecca.

10. [ing pa3nuyHbIX ra3oB NPUBOAMTCH YMCMO cTeneHen csoboapl monekyn (i). B kakom oteeTe gony-

LeHa owwmnbka?
a)ansa He — i=3 6)ana CO - i=5 B) ana H,O — i=6 r) ons NHz;— i=8

BapuaHt 7

1. NgpeanbHas mawwmnHa pabotaeT no uukny KapHo. Mpu atom 70 % npoueHToB Tenna, norny4yaemoro
OT HarpeBaTtens, nepegaetca xonoannobHuky. Hantu KA uwnkna.

a) 40 % 6) 30 % B) 22 % r) 24 %
2. Kakoe BblpaxeHne CooTBETCTBYET BHYTPEHHE 3Hepru Ans moboii Macchl rasa?
a) U =SRT 6) PV = RT B) U=—RT nuU=""Rgr
2 M 2 M 2

3. Kakoe yTBepxaeHne HeBEpPHO?
a) C nosblweHVeM TemnepaTypbl TEMNOEMKOCTb ra3a noBbILIAETCs.
6) [lpu oYeHb HM3KMX TemMNepaTypax YMCno creneHen cesoboapl NobbIX MOMEKy paBHO i=3.
B) [lpwu HarpeBaHwuu rasa npu P =const , BCe Tenno naeT Ha U3MEHEHNE BHYTPEHHEWN 3HEPTUN.
r) R —rasoBas NOCTOsIHHAsi YUCNEHHO paBHas paboTe pacluMpeHns MOns rasa npu HarpeBaHum
eroHa 1 Knpu P=const .
4. Ta3oBble Mpouecchl, N3006pakeHHbIE HA PUCYHKE, COCTaBMAOT 3aMKHYTbIA kpyr uukn KapHo. Mpu
KaKkux rasoBbIX npoueccax HeT TennoobmeHa (ykaxute CTpOKy oTBeTa).

A
P a) Npu AB n BC.

6) Npun BC n CA.

B) Mpn CO v JA.

> r) Mpu BC n OA.

Vv

5. YkaxuTe ycroeus npoTekaHus agmabaTuyeckoro npouecca. Kakoe U3 NpuBeaeHHbIX ypaBHEHWiA
SBNSETCA ypaBHeHneM aamabaThl?

a) %:const 6) \%:const B) PV =const r) PV7 =const

6. Mpu ocyllecTBNeHUN Kakoro nsonpouecca, yBenuueHne abconioTHOM TemnepaTypbl uaeansHoro
rasa B [jBa pasa NpMBOAUT K YBENUYEHMWIO AaBneHus rasa B Asa pasa?

a) nsobapHoro 6) n3oxopHoro B) M30TEPMUYECKOTO r) agnabaTtHoro
7. YKaxuTe OCHOBHOE ypaBHEHME MOSEKYNSPHO-KUHETUYECKON TEOPUN.
m 3 3KkT 2
a) N=—N 6) E==kT L r) P=<n(E
PR ) 2 B) L - ) 3 (E)

8. Bbluucnute M3MeHeHWe BHYTPEHHEW 3Hepruu rasa, ecnv emy nepefaHo KOnM4ecTBO TENnoThl
200 [Ix v BHeLHWe cunbl coBepLuatoT Haa HUM paboty 600 k.

a) 800 Ox 6) 200 Ox B) 400 Ox r) 600 Ox

9. Ha rpadhuke nsobpakeHbl n3oxopa, nsobapa, n3otepma, agmabara. YkaxuTte nsobapy.
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P a V A P a V 4 P a
0 T 0 T o VAR To v
a) 0) B) r) 1)
10. Kakon obvem 3aHumaeT 100 mosib pTyTN?
a)0,5n 6)1n B) 1,51 rN2n

Paszgen Ne 3. «DneKkTpn4yecTBO M MarHeTU3M»

3apaua 1
[1Ba HenoaBMXHbIX TOYEYHbIX 3apsda g U 0z, HAXOAACh Ha PacCTOSAHWUM I APYr OT Apyra, B3auMoaencT-
BYIOT C cunovi F. Onpegenute Benm4uHy, 0603Ha4YEHHYI0 ™.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
BenuunHa nepBoro 3apsga qu, 4 5 . 05| 2 8 . 6 3 6 . 4
HKn
BenuuvHa BTOpOro 3apsiga gz, HKn| 6 * 5 4 4 * 3 0,5 | 10 * 3 8
PaccTosiHne Mecxn</,lqy 3apsgammr, . 3 10 6 * 5 2 3 " 6 2 3
Cuna BIAVIMORCHCTBNA SAPARCR | 135 | 200 | 36 | * | 80 | 144 |135| * | 75 | 45 |7,70( *
3apgava 2

B anexTpuyeckom none ¢ HanpsikeHHOCTBIO E Ha YacTuuy C anekTpudecknuM 3apsaoM q gencteyeT cuna F.
OnpegenuTe Benu4mHy, 0603HaYeHHYyIo *.

Homep BapumaHTa 1 2 3 4 5 6 7 8 9 10 11 12
HanpshkenHocTb nons E, kHIKn| 500 | 400 200 | 500 300 | 200 400 | 300 *
3apsa q, 10 Kn 3,2 * 4.8 1,6 * 3.2 4,8 * 1,6 3,2 * 1,6
CunaF, 10™H * | 64 | 144 | * 16 | 128 | * | 96 |80 | * | 48 | 32
3apgava 3

lMnockuii Bo3ayLLHbIA KOHOEHCATop eMKOCTHI0 C 3apsikeH A0 HanpstkeHust U Tak, YTO HanpsikeHHOCTb ariek-
TPUYECKOro Nnornsi BHyTpY koHaeHcaTopa E, a 3apsi koHaeHcaTopa . PaccTtosiHue mexxay nnactuHamy KoHaeHca-
Topa d. OnpegenuTe BENMYMHLI, 0003HAYEHHbIE *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
EmkocTb koHaeHcaTopa C, n® * 15 | 20 | 10 * 20 * 25 | 12 | 30 * 40
Hanpsixenve U, B 20 * * | 100 | * 75 | 90 * * 50 * 40
HanpspkeHHOCTb aneKkTpuyeckoro |, 200 | 2001 * | 2503001 * | 200! 100! * |150 ! 200
nons E, kB/m
B3apsag koHgeHcaTopa q, HKn 0,12 | * 1,2 * 0,75 * 3,6 * 1060 * |0,30| *
Paccrosnve d, mv 0,20/0,30( * |040|0,20| * |030|015| * |050|020| *
3apgaua 4

lMpwn cune Toka | Yepes nonepevHoe cevyeHre MeTanIM4YecKoro NPOBOAHUKA 3a Bpemsi t npoxoguT N anek-
TpoHoB. Onpegenute BeNUYUHY, 0603HaYEHHYHO *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
Cwuna toka I, A 0,50 | 2,0 * 1,0 | 0,50 15| 1,0 * 20 | 15 *
Bpewms t, mc 2,0 * 8,0 | 4,0 * 2,0 | 6,0 * 4,0 | 8,0 * 6,0
Yumcno anekTpoHoB N, 10% | = 25 | 8,0 * 501 4,0 * 8,0 | 25 * 4.0 | 50
3apava 5

Tpu pesnctopa conpoTtuBneHnem R;, R,, R; coeamMHeHbl nocrnenoBaTenbHO Tak, YTo obLlee conpoTmB-
NeHne OaHHOro yvacTka Lenu coctaenseT R, a HanpsKeHne Ha KaXaoM U3 pe3nCTOPOB U TOK Yepes HNX paBHbI
Uy, Uy, Us n |y, I, I3 cooTBETCTBEHHO. ONpeaennte BeNUYNHbI, 0603HAYEHHbIE *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
ConpoTuBreHre NepBOro pesuctopa 2 4 6 * 3 5 7 * 11 | 12 | 15 *
R1, KOm
ConpoTrBreHre BTOPOro pe3nuctopa
R, KOM * 6 8 10 * 7 9 11 * 15 | 20 | 25
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Conpomanest TPETbero pesucTopa | . 10 | 12 7 * 11 | 12 | 15 " 25 | 30
3, KOM
Obuiee conporiBIBVeYIaCTI@teMl 10 | 18 | * |30 | 15 [ 21 | * | 32 | 38 | 47 | * | 75
Hanps»keHue Ha nepBom pesu- . * . * 12 * * * * * 60 *
ctope Uy, B
HanpsipkeHune Ha BTopom peaucto- | . 16 * * * * * 24 * * *
pe Uy, B
HanpspkeHune Ha TpeTbeM pesu- 3 * % " * « | 105]| =* * * * *
ctope Us, B '
Cuna Toka Yepe3s nepsblii pesu- . . * 3 * * * * * 3 * *
cTop l1, MA
Cuvna Toka Yepes BTOPOI pesu- . 1 % " * * * 1 * * * *
cTop Iz, MA
Cuna Toka Yepes TpeTuil pesu- . . " * " 5 * * * * * 5
cTop Iz, MA
3apava 6

MeTtannunyeckas npoBOJiOKa ONvHOM L n anameTpom d umeet arnekTpudeckoe conpoTtveneHne R. Onpe-
aennte BeEJTMYNHY, O603Ha‘-IeHHyIO X, Unu poa MeTanna.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

[OnuHa npoBogHuka L, cm * 160 | 120 | 80 * 120 | 100 | 20 * 80 | 160 | 60
OnameTp npoBoaHuka d,

0,40 * 0,20 | 0,40 | 0,30 * 0,40 | 0,30 | 0,20 * 0,30 | 0,20

MM
ConpoTuanene NposoA- | 5 o | gg7 |« 0,10 | 0,08 |015| * |016|040(020| * |032
HUKa R, Om
MeTann Pb Cu Al * w Ag Cu * Ag Cu Pb *

3apava 7
MarHuTHbIN NOTOK, MPOHM3bIBAIOLLIIA KOHTYP, PABHOMEPHO Bo3pacTaeT (yobiBaeT) oT @; 4o @, 3a Bpems

At. Ipun aToM B KOHTYpe Bo36yxagaetcs OQAC nHaykuum €. Onpegenute BeNMYMHY, 0603HAYEHHYHO *.
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 | 11 12

HavanbHoe 3Ha4yeHne MarHMTHoOro
notoka @, MmB6

* 80| 40 | 20 * 6,0 | 20 | 8,0 * 10 | 8,0 | 6,0

KoHeuHoe 3HayeHne MarHUTHOro noTo- 15 * 60 | 12 | 20 * 00 | 40| 30 * 10 | 9.0
Ka ¢2, mMB6
Bpems MSMGHGHZFtI I\;I/’aCFHI/ITHOFO noToka 25 | 40 * 50 | 40 | 80 * 10 | 50| 20| * | 050
OAC nHaykuun &, B 2,0 |0,50| 4,0 * 251025 | 50 * 40 | 2,0 | 10 *
3agaya 8

B ogHopoAHOM MarHUMTHOM rnore nepneHauKynsapHoO K CUNOBbLIM NIMHUSAM NOMELLEH MPSAMOSIMHENHbIN
NPOBOAHMK AMNMHON |, N0 KOTOpoMy TeueT Tok |. MarHuTHas nHaykumsa nond B. MarHuTHoe none gewncreyeT
Ha Tok ¢ cunown F. OnpegenuTte BeNNYMHY, 0603HAYEHHYHO 3BE304KON.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
OnuHa nposogHuka |, cm * 110,0(40,0|20,0| * |60,0| 3,0 | 50 * 70 | 10| 2,0
CunaTtokal, A 15 * 06 | 12| 20 * 08|04 |03 * 10| 0,9
MarnuTtHaa nHaykuma nonsa B, Tn 05| 04 * 1045] 0,7 | 0,8 * 10,15]/055| 0,2 * 10,53
CwnaF, H 2,0 |0,50| 3,0 * 25 1025 | 50 * 40 | 2,0 | 1,0 *
3apaya 9

YacTtuua maccon m, umerolllas 3apsag g, BnetaeT B MarHUTHOE none ¢ MHAyKuuen B Tak, YTo BEKTOp
CKOPOCTU U YacTuubl NeprneHaUKYNsapeH NUHUAM MarHuTHOW uHaykuun. B mMarHMTHOM none TpaekTropuewn
YacTuLbl SIBNSETCA OKPY>KHOCTb AnameTpom d. Onpegenvre BeNMYMHY, 0603HAYEHHYHO *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12

Macca yacmupim, a. e. m. 40 | 7,0 | 100 * 120 | 140 | 160 | 2,0 * 120 | 110 | 6,0

3apsia vactuupbl g, 10™° Kn 16 |16 32|16 | * [32[32]16|16]| * |32]16

WHaykumsa mariutHoro nonga B, mTn | * 400 | 150 | 100 | 300 * 250 | 120 | 400 | 150 * 200

CkopocTb Yactuupl U, Mmlic 0,70 * 0,44 | 081 | 0,40 | 0,37 * 0,99 | 0,34 | 040 | 0,42 *

[vameTp okpyxHocTM d, cm 58,2 | 16,0 * 505 | 16,6 | 10,8 | 23,3 * 30,0 | 333 |16,0| 35,6
3apgava 10

Mpu cune Toka B KaTyLwwke | aHeprus MarHUTHOro nons katywku W, marHutHeli notok @. Onpepenute
BENM4YUHY, 0603HaYEHHYI0 *. Yemy paBHa MHOYKTUBHOCTb KaTyLUKW?

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
Cwvna Toka B kaTtywke |, A 40 | 2,0 * 3,01 80 * 8,0 | 6,0 * 8,0 | 6,0 *
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3Hep|’VIF|MaI'I—ZI)‘:’(HOFOI‘IOJ'IﬂW, 6.4 » 045 2,7 . 90 | 16 . 12 | 96 . 32
MarHuTHbIN NnoTok @, B6 * 10,60 0,60 * 1,6 | 3,0 * 1,2 | 6,0 * 48 | 1,6

PA3LOEN Ne 4. «kKONNEBAHUA U BOJTHbI»
BapuaHT Ne 1

1. Mpu mn3yyeHum konebaHuim puanyeckoro MasiTHMKa caenaHbl yTBepXaeHus. B ogHom n3 Hux
gonyuieHa owmnbka. B kakom?
1. Tonbko npy ManbIX OTKIOHEHUAX konebaHusa 6yayT rapMOHUYECKNMU.
2. Yewm Bonblwe amnnutyaa konebaHua masTHWKa, TeM Bonblue ero nepmnoa konedaHun.
3. Haubonblias Bo3Bpaliaowas cuna 6yaeT B KpanHeEM NONOXKEHUM.
4. Haunbonbluasa cKopoCTb ABMKEHUA MadTHMKA 6yaeT B MOMNOXEeHUM PaBHOBECKS.
2. Yactoty n nepmoa konebaHun HU3NYECKOr0 MasTHUKA MOXHO onpeaenutb no dopmynam:

w=,}m—q£;T=27Z' L;V=i mqﬁ;me:
J mq/ ox\ J

1. w — uuknn4yeckasi yacToTa konebdaHui;

2. {— paccTosiHne oT ocu nodgeca A0 LeHTpa Macc MasiTHUKA;

3. J — MOMEHT MHepuun MasTHMKa OTHOCUTENbHO OCK MPOXOAsLLEN Yepes LieHTp Macc;
4. T - Bpemsl, B Te4EHME KOTOPOro CoBepLUaeTcs ogHo konebaHue.

B kakom onpegeneHun usnyeckmx BennyinH gonylueHa ownbka?

y N, 7w
3. YpaBHeHne rapMoHM4ecKoro konebaHus matepuanbHON TOUKU MMeeT BUA! XZZSI”(§t+Zj oM,

roe
1. A=2 cm —amnnutyga;

T
2. w= 3 LMKNnyeckasa 4acTtoTa;

3. ¢ :% — chasa konebaHun;

4, T =6 ¢ —nepuop konebdaHui.

HainguTte HeBepHoe yTBepXaeHue.
4. OnpegenuTtb 4acToTy konebaHun MaTemMaTUYecKkoro MasiTH/Ka, AnuHa Kotoporo 1 m.
1. o=2c; S 2. w=1c; 3. w=4ch 4. w=3c™.
5. Ykaxute guddepeHumanbHoe ypaBHeHMe AOns  CBOOOAHbIX He3aTyxarowMxX MeXaHU4ecKuX
konebaHui NPYXMHHOrO MasiTHUKA.

1. q"+wiq=0; 2. x”+%x:0;
3. x"+ix:0; 4. x”+Lx’+£x:O.
LC m m

6. Kakomy 13 npmBeaeHHbIX rpaddnkoB COOTBETCTBYET Mpouecc konebaHui anekTpuyeckoro 3apsga

B Jl@aHHOW cxeme?
~-—-"C‘."“ R 4 !
- >

7. Hangnte Hanbornee NonHoe 1 BepHoOe onpeaerneHme.

BbIHYKOEHHBIMW  9NIEKTPOMArHUTHBIMKW ~ KONebaHnsMM  HasbIBalOTCA  konebaHus, BO3HUKaKLWMEe Mof
JENCTBUEM. ..

1. BHELWHEN NOCTOAHHOM 3.4.C.

2. BHELLHEeN Nepuoanyeckn nameHsoLwenca a3.4.c.

3. BHelHen yMmeHbLuatoLencs 3.4.c.

4. BHeLWHeNn yBenuymeatoLlenca 3.4.c.

8. Uepes kakoe Bpems konebnoLwaaca no rapMoHMYeCKoOMY 3aKOHY MaTepuanbHasa ToYka CMeCTUTLCS
OT TOYKM paBHOBECUS HA MOMOBUHY aMMnUTyabl, ecnu nepuog konebanumn 24 c?

9. Hantn amnnntygy, LMKNMYECKYo YacToTy 1 nepuop konebaHumn, ecnu koopauHata Tena MeHsieTcs
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no 3akoHy x=-0,5cos4nt, u.

. T -
10. HanpskeHne B ceTU NMEPEMEHHOro TOKa U3MEHHAETCHA MO 3aKOHY U :14S|n(27zt +Ej B . Hangute

YacToTy KonebaHui.
BapumaHT Ne 2

1. B rapMoHunyeckom konebartenbHOM OBWXEHUM CKOPOCTb U YCKOPEHWE Tena NoAYMHSIIOTCA 3aKOHY
CYHyCa unun KkocuHyca. B kakom yTBepxxaeHumn gonylieHa owmnbka?
1. BekTOp CKOPOCTM HanpaBfeH B CTOPOHY CMELLEHNS.
2. BekTop yckopeHusa HanpaBneH B CTOPOHY 0OpaTHYO CMELLEHNIO.

V4
3. ®a3sa konebaHus yckopeHus 6onblue gasbl CKOPOCTU Ha >

4. B MOMEHT BpeMeHMU, Korga CKOpoCTb MaKCcMMarbHa, YCKOPEHME PaBHO HYITHO.
2. OYHKUMM CMELLEHMSI, CKOPOCTM M YCKOPEHUSI B rapMOHMYEcCKMX konebaHusx BblpaxaroTcs
ypaBHEHUSIMM:

2

1. x=Asinat; 2. v=Awcosat ; 3. a=w’X; 4. u=Awsin[a)t+£j.

B 3anncb ogHOro ypaBHeHus Bkpanack owmnbka. B kakom?
3. Avnnutyga rapmoHudeckoro konebanus 3 cm, yactota konebanunm 20 [y, HayanbHas dasa

. N -
konebaHumn 3 Hawngnte BepHoe ypaBHEHMNE 3TUX KonebaHui.
1. x=3sin[20t+%],cm .
. V1
2. x:35|n(407zt+§j,cm .
3. X=3Sin(§t+£j,CM.
V1 3
4. X:3Sin(£tj,CM .
3

4. Ha kakoM 13 npuBeAeHHbIX PUCYHKOB 1306paxeH rpaduk cBoGoAHbIX He3aTyxatoLmx koneGaHuin?

5. Ykaxute gudpdepeHumanbHoe YypaBHeHWe Ansi CBODOAHbIX Hes3aTyxalwwmx kornebaHun
U3nN4eCcKoro MasiTHUKa.
k mgl
1. X"+—x=0; 2. 05”+_|g a=0;
m

3. q”+iq:0; 4, a”+ga=0.
LC |
6. Hangute HeBepHOoe yTBepXaeHue.
1. [nsi NOCTOSAHHOIO TOKa KaTyLlKa MHOYKTUBHOCTU HE OKa3blBaeT COMPOTUBMEHMUS.
2. [MOCTOSIHHBIV TOK Yepe3 KOHAEeHCaTop TeYb He MOXET.
3. lMepemMeHHbIN TOK TeYeT Yepes KoHAeHcaTop.
4. [na nOCTOSAHHOrO TOKa KaTyLlka MHAYKTUBHOCTU OKa3blBaeT CONPOTUBMEHME.
7. KonebatenbHbIn KOHTYpP COCTOMT 13 uHAyKTMBHOCTM 0,23 [H, eMKocTn 7 MK® 1 COMpOTMBIIEHNSA
40 Om. Onpepenute JobpoTHOCTL KorebaTenbHOro KOHTypa, ecnv YacTtota paBHa 50 y.
1.8. 2.4,5. 3.9,1. 4.12.

. T -
8. HanpspkeHue B ceTu nepemMeHHOro Toka M3MeHsieTcsl no 3akoHy U =l4SIn(27zt +EJ'B' Hangute

yacToTy KonebaHui.
1. v=1207y . 2. v=507y. 3. v=607Yy. 4, v=1ly.

9. MaTtematudeckuii maaTHUK coBepiaeT 30 konebaHun 3a ogHy MuHyTy. OnpefenuTtb nepuog u
yacToTy KonebaHui.
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< o T T
10. YpaBHeHVEe rapMOHUYECKMX KorebaHWi MaTepuaribHOW TOYKM MMeeT BuA: x:5cos[—t+—J.

Onpepgenute asy aTux konebaHui.
BapuaHT Ne 3

" T T
1. ypaBHEHMe rapMOHNYECKUNX konebaHui umeeT BUA: X ZSCO{ZLFE]. Onpep,enMTe nepmnoa 3Ttunx

KoneobaHun.

1. % 2. % ¢ 3 4. 4.8c.
4 2 T

2. Kakoli oTpe3ok Ha rpachuke npaBuibHO NoKasbiBaeT nepuog konebaHmin?

X A
1412

4

5

3. Ykaxute BepHoe auddepeHunansHoe YypaBHEHWe Ans CBOOOAHbLIX — 3NEKTPUYECKUX
HesaTyxalwLmx KonedaHun.

1. x"+ K x 0. 2. a+M o,
m
1 g
3. q"+—q=0. 4. o' +34-0.
q ch a Ia

4. TNpwn paccMoTpeHnn konedaHuin MaTeMaTMHeCcKoro MasiTHUKa caenanbl yTBepxaeHusi. B ogHom 13
HUX gonyLleHa owunbka. B kakom?
Mpn BONbLWNX OTKNOHEHUAX MasTHUKA KonebaHus He ByayT rapMOHNYECKUMM.
Yem 6onblue macca MasiTHUKA, TEM MeHbLLEe YacToTa konebaHui.
MakcumanbHble 3HaYEHMS CKOPOCTU M YCKOPEHWS HE COBMAAAlT Mo BPEMEHMN.
B kpanHeM NonoXXeHun ycKkopeHne MasiTHMKa MakcumaribHo.
5. YKkaxuTte HeBepHyto bopmyny:

1. ®=oT. 2.@:?. 3.@:1. 4.®:i.

T N
roe: @ — norapudmmnyecknii gekpemeHt, N — yucno konebaHui, coBeplUaemblX 3a Bpems penakcauuu, 7 -
Bpems penakcaumu, T — nepuog konebaHui, 0 — k03 UUNEHT 3aTyxaHusl.
6. YkaxuTe oopmMyny Ans onpegenieHUs EMKOCTHOIO COMPOTUBIEHUS.

el N

1 x- 1 2 X =+
oL oC
3. X=wlL. 4. X =aC.

7. Onpemenntb UUKIMYECKYHD 4YacTOTy KonebaTenbHOro KOHTypa, €MKOCTb KOTOpOoro 7 mMK®,
WMHAYKTMBHOCTbL 0,23 [H.
1.785¢™. 2.125,6 ¢ 3.57¢c™. 4.0,788 c™.
8. KoopauHaTta konebniowerocs tena naMeHseTcs no 3akoHy: X =0,1cos3zt . Onpegenute amnnuTy-
ay, nepuoa n yactoty konebanun. (3akoH 3anucaH B CU).
9. KamepToH nmeeT cobcTBEHHYIO YacToTy KonebaHui 440 [y. Kakol YacToTbl Hago B3siTb ApYron
KaMepTOH, YTOObl HabnogaTh SAIBNEHNe pe3oHaHca?
10. HanuwwuTe dopmyrnbl KWUHETUYECKOW M NOTEHLMANBHOM 3HEPruM Konebniowerocst Tena.

BapuaHT N2 4

1. Yemy paBeH nepuog konebaHmin?
A.KonnuectBy konebaHunm 3a 1 c.
B. BpemeHu ogHoro konebaHus.
C.Konun4yecTBy konebaHui Ao 3aTyxaHus.
D.BpemeHu konebaHuin 4O MOMEHTa 3aTyXaHus.
E.HaunbonblueMy OTKITOHEHWIO OT NMOJTIOXXEHUS paBHOBECUS.

- . V4 T
2. ypaBHeHI/Ie rapmMoHN4YecKoro konebaHus mMaTtepuaribHom TOYKM nmeeT BUA: x:25|n[§t+zj, cm,

roe
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A. A=2cm - amnnutyga.

T
B. o =§ — UMKnn4yeckaqa yacTtoTa.

C. ¢ :% - (hasa konebaHui.

D.T =6¢ - nepuog konedaHun.

Hangute HeBepHOEe yTBEPXKAEHME.
3. Kak wusmeHuTCca nepuvoa KonebaHUM MNPYXUHHOMO MasiTHUKa, ecnv  YBEeNWuuTb Maccy
konebniowerocs Tena?
A.yBenuunrcs.
B. He namenurcs.
C.yMeHbLUMTCA.
D.6ygeT paBeH Hynio.
4. Kakomy 13 npuBegeHHbIX rpacukoB COOTBETCTBYET npouecc KonebaHui anekTpuyeckoro 3apsga

B JaHHOW cxeme?
RS
s

5. YUto Takoe amnnutyga konebaHun?
A. Bpemsi ogHoro konebaHus.
B. konn4yecTtBo konebaHun 3a 1 c.
C.yacTtoTa konebaHu.
D.HaunbornbLuee OTKNOHEHME OT NOMOXEHNSI PAaBHOBECKS.

o < . (T T o
6. YpaBHeHme konebaHui mMaTtepuaribHoOn TOYKM UMEET BUL X=4SIn[Et+§]. Hangute

MaKcuUMarnbHYI0 cuUny, JENCTBYIOLLYIO Ha TOYKY, ecnn ee macca 100 e.
A. 0,314 H B. 0,628 H
C. 0,986 H D. 1,254 H
7. YTOGbI HANTK YacTOTY KoNeBGaHn HY>KHO:
A.BpeMs konebaHwi pasgenqTb Ha UX KONNMYECTBO.
B. konuuyecTBo KonebaHui pa3genuTb Ha BPEMSI UX OCYLLECTBIIEHUS.
C.Konun4yecTBo konebaHun yMHOXUTb Ha BpeMs.
8. Ykaxute AauddepeHumanbHoe ypaBHeHWe AnA CBODOAHbIX He3aTyxallmxX MeXaHUYecKunx
konebaHui NPYXMHHOrO MasiTHUKA.

A g +o4q=0 B. x”+£x:0
m
C. x"+ix:0 D. x”+Lx'+£x:0
LC m m

9. Kak HasbiBaeTca konebaTenbHasi cucTema, KoTopasi COCTOMT W3 MEeTarnfMyecKkoro Liapuka,
NnoABELUEHHOr0 Ha ANTMHHON HEPaCTSXKUMOW HUTU?
A. NPY>XUHHbBIA MasiTHUK
B. hmnsnyecknin MasTHUK
C.maTemaTn4eckun MasiTHUK
10. Ykaxute cbopMyny, packpbiBatoLLyto (hN3NYEeCKUn CMbICI Ko3dumLumeHTa 3aTtyxaHuns o:
A S=— B. 6-2 c. s-1 D. 5=
2m T T 2L
roe r — KoaddUUNEHT CONPOTUBNEHUS Cpeabl;
m — macca KoneonoLencsa To4Kku;
T — nepuopg konebaHui;
© - norapnMNYECKUN OEKPEMEHT 3aTyXaHus;
T — Bpems penakcauum;
R — oMmnyeckoe conpoTmBrieHNE KOHTYPa;
L — MHAYKTUBHOCTb KOHTYpa.

BapuaHT Ne 5
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1. BbIHY>XOEHHbIMU 3MEKTPOMAarHUTHbIMK KonebaHsMKn HasbiBalOTCA konebaHus, BO3HMKaoLWmMe nosa
JENCTBUEM ...
A. BHeluHen nocTosiHHon J[C.
B. BHelHen nepuogmnyeckn nameHsolenca 30C.
C. BHewHen ymeHbLuawowenca 30C.
D. BHewHel yBennunatowencs OC.
2. Kakyto pmsmyeckyto BENNYMHY M3MEPSIIOT B repuax?

A. yacTtorTy.

B. WHOYKTUBHOCTb.
C. nepvog.

D. AnuHY BONHbI.
E. ewmkocTb.

3. Mo rpaduky coctaBbTe ypaBHEHME konebaHun cunbl Toka. Hangute npaBunbHbIN OTBET.

A | =19,6003(7zt +Ej'

B. | =14sin(£tj.
4

C. |1 =14sin[4t+%j.

D. | :—19,6sin[%t].

4. Kak nameHutcsa nepuog konebaHmm mateMaTU4eCcKoro MasgTHUKa, ECNN YBENUYNTb €ro ATMHY?
A. yBenuuutcs.
B. He usameHuTcs.
C. ymMmeHbLUTCA.
D. ©OygeTt paBeH Hynio.
5. Hamgute amnnutygy rapMOHMYEcKOro konebaHusi, MOonyd4eHHOro OT CHOXEeHUs OOMHAaKOBO

HanpasneHHbIX konebaHun, nepefaHHbIX YpaBHEHUAMMN: X, = 0,0300567zt;M ; Xy = 0,04005[57zt+%j, M

A. 0,07 m. B. 0,05 m. C. 0,04 m. D. 0,01 m.
6. B kakux egmHuuax namepsieTcs nepmog konebaHun?
A. cekyHpax.

B. repuax.
C. paguaHax.
D. wmetpax.

7. Amnnutyga rapMmoHudeckoro konebanua 3 cm, yactota konebaHunm 20 [y, HavanbHas asa

. T y y
konebaHum 3 Hangute BepHOe ypaBHeHMe 3TUX konebaHun.
. T
A. x:35|n(20t+§j, cm
. T
B. x= 35In(407rt +§j cm

C. x= 35in(§t +%) oM .

T
D. x= 3sin(%t} oM .

8. Kakue konebaHns onucbiBaloTcs 3akoHom X = Asin €t +g/):?
A. cuHyconpanbHble.
B. rapmoHuueckue.
C. 3zartyxawowme.
D. maTemaTuyeckue.
9. Ha kakom u3 npmBeaeHHbIX PUCYHKOB M306paxkeH rpadonk CBODOAHLIX He3aTyxatwmux KonebaHumn?
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10. CBob6oaHbIMK Ha3biBaOTCA konebaHus, KoTopble NPOUCXOAAT Nog JENCTBUEM ...
A. BHeLHWX cun.
B. BHYTpeHHuUX cun.
C. cunbl TpeHus.

BapuaHT Ne 6

1. MatepuanbHaga Touka konebnercs rapmoHuveckm ¢ amnnmtyaon 10 cm, NepMoaoM 2 ¢ 1 HyneBown
HayanbHoW ba3on. Hanante BepHble ypaBHEHUSI 3TOro KonebaHus.

a) x :105in(27z +t +%j cm

6) x=10sin zt, cu
B) x=10c0s€r +t Jeu

r x :10C0$[7zt —%], om

2. Kakow oTpe3ok Ha rpadmke npaBurbHO NokasbiBaeT aMnnntyay konebanmn?
3 1— —

q e |

3

3. 3aTyxawowme konebaHns onuckiBaloTca ypasHeHneM x = Ae ¥ cos@t + ¢, . Kakne yTeepxaeHus

HeBepHbI?
a)Ag — aMnnuTyga aTux konebaHumn

-& o
0) Aoe - aMnnuTyga aTux konebaHui

B) W — UMKNMYecKkas YyactoTa
r) ¢y — hasa aTux konebaHum
4. Kakoe yTBepxgeHue HeBepHO? [Npu rapMoHNYecKoM konebaTenbHOM OBKEHUN ...
a) ... npoucxoaunt nepmo,u,mqecr(mﬁ nepexon KNMHETUYECKOMN aHeprmn B nNoTeHuuarnbHyO "
HaobopoT.
6) ... MakcumMarbHbl€ 3HaYEHUSA KUHETUYECKON U I'IOTeHLLI/IaJ'IbHOI7I QHeprnn paBHbI.
B) ... B MOMEHT, Korga yCkopeHue MakCumMaribHO, KUHeETUYeCKaa SHepPrma Toxxe MakcmmarbHa.
F) ... B NONoXXeHnn paBHoOBeCUA NnoTeHunanbHasa aHeprua paBHa HyJIO.
5. Kakomy wu3 npuBegeHHbIX rpadvkoB COOTBETCTBYET MpOLECC anepuoamyeckux konebaHun
anekTpuyeckoro 3apsiga?

6. Ykaxute BepHoe pelleHue OnddepeHLMUanbHOro ypaBHEHUS ONA CBOGOAHbLIX 3aTyxatoLimx
koneGaHuit NPY>XKMHHOrO MasTHUKA.

a) x=Aycos@t + ¢, _
6) x = Aye ¥ cos@t + g, _
B) 0= 0o COs@t+gq _

r) q=qee *cos@t+g,
7. YKkaxuTe npaBurbHY0 opmMyrny, CBS3bIBaKOLW YO Nepuog konebaHui ¢ 4acTtoTomn Konebanui:
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a)T=—
2r
6) T =2nv
B)T=l
1%
N T=n

8. Hanagnte HeBepHble yTBEpXKAeHus. [Nepuog — aTo ...
a) ... Bpems, 3a KoTopoe dasa konebaHusa nonyvyaeT npupawieHue 2 7.
0) ... Bpems, 3a KOTOpOe COoBepLUaeTCcs 0gHO NofnHoe konebaHue.
B) ... BEMMYMHA, NOKa3bIBaKOLLAsA CKOMbKO KonebaHuii coBepLuaeTcs 3a O4HY CEKyHAY.
r) ... BEMM4YMHa, MpoNopuUuoHanbHas YactoTe KonebaHun.

9. TOHKOCTeHHbII/I obpyy pagumycom R=05m Bucut Ha reo3ge. OnpegnenvTb nepuoa Manbix
konebaHuii obpydya. YkasaHue: Ans BblYUCIIEHMS MOMEHTa WHepuun o0pyva NpUMeHUTb Teopemy
LTenHepa.

a)3c
0)2c
B)4cC
r25c
10. Ykaxute popmyny ans onpeaeneHms MHOYKTMBHOIO CONPOTUBMEHUS.
1

a) X =—
ol

PA3OEN Ne 5. «OMNTUKA»
BapwmaHT 1

1. Kakas cbopmyna 3aKoHa nperioMmrneHnsa ceeta HeBepHa? a — yron nageHusa ceeta, y — yrosn npe-

rfioMneHus ceeTa.
sine sina v sinad n
) —— =Ny 6) —=—% B) —=—% -

siny siny  uy siny m siny v,

2. Jlyy ceeTa nepexoauT u3 Bo3gyxa B BewectBo (n=14). Yron nageHua nyda paBeH 45°.
OnpegennTb yron NpenomeHus.

a) 30° 6) 45° B) 60° r) 90°
3. MocTpowiTe n3obpaxkeHne npeamera:

sina v

Y

4. B yeMm 3akntovaeTtca siBneHme nHtepdepeHunn? MHtepdepeHumus — aTto ...
a) CroXeHue CBETOBLIX BOJSIH.
©) cnoXxeHne KorepeHTHbIX BOJIH.
B) CMoOXeHue BOSH C O4MHAKOBOW aMNnTyLON.
r) CrnoXeHue BOSH C NOCTOAHHOW pa3HOCTbIO ¢has.
5. Onpegenntb YNCno WTPUXOB Ha 1 MM AMDPaKLMOHHON peLueTKn, ecnu yriy audpakumm ¢ =30°
COOTBETCTBYET MaKCUMYM YETBEPTOro nopsiika Ansi MOHOXPOMAaTMYeCKOro cBeTa ¢ AnNnHOW BonHbl 0,5 Mkm.
a) 100 mm™ 6) 150 mm™ B) 200 MM r) 250 mm™*
6. [Npn NpoxoXxaeHnn eCTECTBEHHOIO CBETA Yepes Nonspm3aTop ero MUHTEHCUBHOCTD ...
a) yBenuuymBaeTcd B 4 pasa 0) yBenuumBaeTcsa B 2 pasa

B) yMeHblUaeTcs B 4 pasa r) ymeHbLlaeTcs B 2 pasa
7. Ons Bcex Ten, HaXOOsALWMXCS NMPU OOUHAKOBOW TeMnepaType, OTHOLLEHWE UX JydeucnyckaTernb-
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HOI K Nny4YenornolaTensHoi crocobHOCTU ByaeT NOCTOAHHO. OTa BeNnYnHa Ha3biBaeTCs:

a) nocTtosiHHas lNnaHka 6) yHuBepcanbHasa yHkunsa TomcoHa
B) YHuBepcanbHasa dyHkums Kupxroga r) noctosiHHast Puabepra
8. 3akoH BuHa nveet cnegytowmn sua:
v b
a) r,r =Cv’Ae T 0) Amax T B) Vmin =BT r) R, =oT*

9. KakoBa 6bina AnvHa BOMHblI PEHTTEHOBCKOrO M3My4YeHUs, ecrnv npu KOMNTOHOBCKOM paccesiHuu
3TOro n3nyyeHus rpaduTom nop yrrnom € =60° AnnHa BOSMHbLI PACCESHHOrO U3Ny4YeHNs okasarnacb paBHON
25,4 nm?

a) 24,42 nm 6) 24,2 nm B) 2,42 nm r)42,2 nm

10. N3 ypaBHeHMa DnHLWTeNHa Anga BHewwHero otoadhdpekTa crnegyert:

a) npu yMeHbLUEHUN YacTOTbl NaJaloLWero N3ny4yeHns MakCcMMmarnbHas KUHeTMYeckas SHeprus
NYHENHO BO3pacTeT M He 3aBUCUT OT €ro MHTEHCUBHOCTW.

0) npu yBenuueHWu 4acToTbl MafaroLEero U3nNy4eHUs MakcuMmarbHas KMHeTU4YecKkas aHeprus
NVHENHO YMEHBLUNTCS U 3aBUCUT OT €r0 MHTEHCMBHOCTM.

B) MpW yBENWYEHUM YacTOTbl MaJaloLEero U3nyYyeHnss MakcumarnbHas KMHeTMdeckas dHeprus
NMHENHO BO3pacTeT M He 3aBUCUT OT €ro MHTEHCUBHOCTN.

r) MpU yMEHbLUEHUN 4acTOTbl MafaroLero MU3nyyYyeHus MakcumarnbHas KMHeTU4YecKas SHeprus
NVHENHO BO3pacTeT M 3aBUCUT OT €r0 MHTEHCUMBHOCTM.

Bbibepute npaBunbHoe cyxaeHue.

Paspgen Ne 6. «kATOM U aTOMHOe 4po»
BapwmaHTt 1

1. Kak dhopmynupyetcs BTopow noctynat bopa?
a) npuv Nnepexoae 3NeKTpoHa C OOHOMW CTauuoHapHoW opbuTel HA ApYryo uarnyyaetcs (nornowaeT-
Cs) oMH (POTOH C 3HEpPruen paBHOW Pas3HOCTU 3HEPTU COOTBETCTBYIOLLMX CTALMOHAPHbIX CO-
CTOSAHWUIA
6) aTtoMbl 0bnagaloT ANCKPETHOCTLIO SHEPTUN
B) He TONMbKO (DOTOHbI, HO M 3NEKTPOHbI, U NoOble ApyrMe YacTuubl MaTepum, Hapsaay C KOpnycky-
NApHbIMK, 06naaaoT BONTHOBLIMW CBOMCTBaMM
r) B aTOMe CyLeCTBYIOT CTaLUUOHAPHbIE COCTOSIHUS, B KOTOPbIX OH HE U3My4YaeT SHepPrum
2. YKax(vlTe Mogenb aToma renus, Kotopasi AEMOHCTPUPYET NOIMOLLEHNE KBaHTa 3HEPTUN.

a)1 6) 2 B) 3 r)4 n)5
3. Kakasa us popmyn onpenenenunss anuHel BonHbl e bpoins 3anncaHa BepHO?
a)}L:L 6)/1:L B),{:ﬂ r)gzﬂ
mo mo ho hc

4. Pesepcopaom n Bopom 6bINoO gokasaHo, YTO aTOM COCTOMT U3 siApa U 3neKTPoHOB. Monoxutens-
HbI 3apsiA U NOYTU BCSA Macca aToma cocpefoTodeHa B siape. Kakvumuy onbiTaMy 1 paccyKoeHnsamMm
MOXHO NoATBEPANTb yKa3aHHOE CBOMCTBO aToMa? YKaxuTe NpaBuiibHbIA OTBET.

a) OnbiTbl N0 6GoMGapANPOBKE TOHKON anioMUHUEBON OOMbIM (TOMLWMUHOM B HECKOSBKO MUKPOH) a-
YacTvuamMm nokasanu, Y4To MoYTK BCE Q-4acTuLbl MPOXOAAT CKBO3b (POMbry, XOTsl B Takon ¢porb-
re cogepXatcs AeCATKM TbICSY aTOMHbIX «CrOeB».

0) Ecnu Obl obpalyeHne anekTpoHOB No opbuTamM B aToMax COMPOBOXAANOCh UCMYCKAHNEM 3EK-
TPOMAarHUTHbLIX BOJH, TO 3MEKTPOHbI AOMMKHbI ObinM Gbl ynacTb Ha A4po, T. €. aTOMbl He Oblnu
Obl yCTONYMBBIMMU.

B) OOpalleHne aneKkTPOHOB BOKPYT S4pa, Kak LLeHTpanbHOro Tena, obycnoBrneHo Hannunem opou-
TanbHOW CKOPOCTU, KYNOHOBCKOTO MPUTSHKEHUS K S4pYy, UrpatoLlero porb LEeHTPOCTpeEMUTESb-
HOW CWMbl, N Marion Maccomn ANEKTPOHOB.

r) WsnydyeHuio aTtoMoB npenwecTByloT npoueccel Bo30yxaeHns. Hanbonee yacto BcTpevaetcs
BO30Y)XAEeHNE aTOMOB 3MEKTPOHHLIM yAapoM (Hanpumep, B rasopaspsigHbix Tpyokax) unm co-
yAapeHUsiMM COCeQHUX aTOMOB M MOSEKYN (HanpuMep, B HUTU NaMMnoYvky HakanuBaHus) 3a cyet
TENSOBOro ABWKEHUS.
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,EI,) CI'IeKprI ncnyckaHusa paspexeHHbIX ra3oB ABMAKTCA nuHendaTtbiMu. Kaxxagon nmHum cnekTpa
En — Ek
h .

5. Kakve 4vactuubl usnyyartcsa npu ykasaHHOM npolecce paguoaktueHoro pacnaga? (Mpomexytou-
Hble peakunn He 3anucaHhl)

COOTBETCTBYET onpeneneHHada 4actorta: v =

A A-4
7 A—7B+X
a) (X -4acTmua 1 3NeKTPOoH 6) (& -yactnua B) 2 3MeKTpoHa r) 9NeKTpoH
6. Ha puc. cxemaTtnuyeckn maobparkeHbl HEKOTOPblE MPOLIECCHI, KOTOPbIE MOTYT MPOVCXOAUTb BHYTPU

aToma Bofopoda. YKaxute, Kako U3 aNeKTPOHHbIX nepexodoB (1 — 5) conpoBoxagaeTcsi NornoLye-
HVWEM MEHbLLIEro KBaHTa 3Heprum.

a)1 6) 2 B) 3 r)4 a)5
7. KT0 13 y4yeHbIX BrepBble OTKPbI SABNEHNE PaanoakTUBHOCTMN?
a) . TomcoH 6) 3. Pesepdopa B) A. Bekkepenb r) A. QUHWTENH
8. Kakas aHeprusa «Bblaenserca» Npu peakuunu: ;Li+fH —>fBe+oln ? BblumMcnute n ykaxute npaBunbHbIN
oTBeT.
a) 10 MaB 6) 12,5 M3B B) 15 MaB r 17,5 MsB a) 20 MaB

9. a-m3nyyeHue — 3To ...
a) noToK sagep renus
0) noTOK OTpUUATENbHBLIX YacTuy,
B) MNOTOK HEMTpanbHbIX YacTuLy
r) cpeav OTBETOB HET NPaBUSTbHOIO
10. Hantun gnuHy BonHel Ae Bponnsa ons anekTpoHoB, NpoLlleaLlnX pasHoCTb noTeHuunanos 1 B.
a) 12,3 A 6) 145 A B)2,5A rN34A o) 1,3A

BapwmaHT 2

1. Kakoe(-ue) yrBepxaeHue(-1) BepHO(-bl)?

A: y 130TOMNOB pasHble Maccbl aTOMHbIX S4ep

B: y nsotonos pasHble 3apsgbl agep

a) Tonbko A 6) Tonbko b B)UA nb rHM A, Hu b

2. Y -u3ny4yeHue — 3To ...

a) aneKkTpoMarHUTHbIE BOSHbI C ANVMHON BOSHbI MEHbLUE PEHTIEHOBCKUX

6) noToK agep aToOMOB renus

B) MOTOK 9NEKTPOHOB

r) MOTOK NPOTOHOB

) NOTOK HENTPOHOB

3. SAgpo msotona %5U , normoluast HEMTPOH, UCbITLIBAET AerneHne Ha 4Ba Gonee nerkux siapa (ockon-

Ka) c ucnyckaHvem ABYX HEMTPOHOB. Ecnv 0gHUM M3 OCKOMKOB SIBNSIETCA S4P0 Le3us 154§Cs , TO Apy-
rov OCKOSOK npeacTaensaeT cobon sapo ...
94 140 94 85 12

a) gZr 0) ssBa B) 37Rb r) 3gSr A) 6C

4. Kakve yacTuupbl M3rnyyarTcs Npy yKkasaHHOM Mpouecce pagvoakTuBHOro pacnaga? (MpomexyTou-
Hble peakunn He yKasaHbl).
AA—>, B+ X

YKaxute BepHbI OTBET.

a) anba-yacTuLia N ANEeKTPOH.
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0) anbga-yacTuua.
B) [Ba 3MeKTpoHa.
r) SneKTPOH.
4) ABe anba-vyacTuubl U NEKTPOH.
5. CornacHo coBpeMeHHbIM NPeACcTaBNeHnsaM SApO atoMa COCTOUT 13 ...
a) 9reKTPOHOB U MPOTOHOB
0©) HEeNTPOHOB U NO3UTPOHOB
B) OAHMX NPOTOHOB
r) MPOTOHOB M HEWTPOHOB
6. Yemy paBHO YMCIO NPOTOHOB B 1Ape? YKaXuTe BEPHbIN OTBET.
a) uucny anekTpoHOB B obonouke atoma (Z).
6) maccosomy uucny (A).
B) A-Z
r A+Z
7. CKOMnbKO MPOTOHOB Y HEMTPOHOB COOEPXKUTCA B A4pe CBMHLA 2§§Pb?

a) 82 npoTtoHa, 214 HENTPOHOB
6) 82 npoTtoHa, 132 HenTpoHa
B) 132 npoToHa, 82 HenTpoHa
r) 214 npoToHOB, 82 HeWTpOHa
8. Kakyto uenb ctaBun nepepg cobort bop npu cosgaHum noctynaTos?
a) cBs3aTb B €OQWHOE Lernoe aMnMpu4eckne 3akOHOMEPHOCTU JIMHENYaTbIX CMNEKTPOB, SAEPHYIO
Mofenb atoma Pe3sepdopaa 1 KBAaHTOBbIV XapakTep U3rydYeHusl 1 NormoLeHns ceBeTa
0) [okasaTb OUCKPETHOCTb 3HAYEHMIN IHEPTUN aTOMOB
B) [oOKa3aTb, YTO He TONbKO (DOTOHbI, HO U 3MEKTPOHbLI U Ntobble Apyrne YyacTuubl MaTtepun, Hapsi-

4y C KOpnycKynsipHbIMW, 06riagatoT BOSIHOBLIMM CBOMCTBaAMM

9. BblUMCANTb 3HEPIUIO CBA3M S4pa antoMUHNA gAI (6 MaB) . PelunTe 1 ykaxxute BEpHbIl OTBET.

a) 200 MsB 6) 220 M3B B) 240 MaB r) 260 MaB 4) 250 MsB
10. OnpegennTtb 3Hepruto poToHa, Npy KOTOPOW €ro Macca paBHa Macce MOKOS 3NEKTPOHA.
a) 9-10%° /e 6) 40,5-10%° [ B) 81-10™ e r) 4,5-10" e

Wkana n Kputepuu oueHnBaHusA

- OLEeHKa «OTMMYHO» BbICTaBMsETCs obyyalollemycs, ecnv npaBurbHO BbiMonHeHo 6onee 81 %
3aJaHun;

- OLleHKa «XOpoLlO» BbiCTaBMnseTcd 0byyarowemycs, ecnm npasBunbHO BbinonHeHo oT 71 go 80 %
3adaHun;

- OLEHKa «yOoBneTBOPUTENbHO» BblCTaBMAsAeTCH oby4valoLemycs, ecnvm NpaBUNbHO BbIMOSIHEHO OT
61 po 70 % 3agaHun;

- OLUeHKa «HeyOOBNEeTBOPUTENBbHOY BbICTaBMSETCA obyyaloLwemMycs, ecrnm NpaBubHO BbINOMHEHO
MeHee 61 % 3agaHui.

UtoroBoe TecTupoBaHue no nToram nsyyvyeHmsa gucumniinHbl

Mo OKOHYaHMKN U3yYeHUs OUCUUMIMHBI 0by4YatoLWmMecs NPOXoasiT UTOFOBOE TeCTMpoBaHue. TecTupoBa-
HWe sBnsieTca (PopMOKM KOHTPOMS, HanpaBreHHON Ha MPOBEpPKY BriafeHUs TEPMUHOMNOrMYECKUM annapaTtom
N KOHKPETHbLIMU 3HAHUSIMW B 06racTu prankm.

TecTupoBaHue ocyLlecTBNAETCA MO BCEM TemMaM U pasgenam AUCLMNIUHBI, BKNoYas TeMbl, BbIHOCK-
Mbl€ Ha CaMOCTOATENbHOE U3y4eHue.

NtoroBoe TecTtupoBaHue nposogutcsa B ANOC yHuBepcuteTa. lNpouenypa TeCTMpOBaHMS OrpaHuMyeHa
BO BPEMEHU U NpeanonaraeT MakcuMarnbHOe cocpefoTo4eHe 00yYatoLLerocsi Ha BbIMOSIHEHUM TecTa.

TecTupoBaHMe NPOBOAUTCS B 3MEKTPOHHOW dopme. TecT BkntodaeT B cebs 20 3apaHuii. Bpewms, oT-
BOAMMOE Ha BbiNofnHeHue Tecta — 60 MUHYT. B Kaxabl BApuUaHT TecTa BKMOYalOTCA BOMPOCH! B CriefyoLem
COOTHOLLEHUN: 3aKpbITble (OAMHOYHBIA BbIbOp) — 25-30%, 3aKkpbiTble (MHOXECTBEHHbIN BbiGop) — 25-30%,
oTKpbITbIE — 25 — 30 %, Ha ynopsigoveHme u cootseTcTBme — 5-10%.

CTpyKkTypa UTOroBoro Tecra:

3agaHve Ne1 — knHemaTmKa NocCTynaTenbHOro ABUXEHWS;

3agaHve Ne2 — knHemaTuvKa BpalaTenbHOro OBKEHUS;

3agaHne Ne3 — guHamuka;

3apaHue Ne4 — 3aKOHbl COXpaHeHUs;

3agaHue Ne5 — monekynsipHas usuka;
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3agaHune Ne6 — TepMoanHaAMMKa;

3agaHune Ne7 — anekTpocTaTuka;

3apgaHne Ne8 — 3aKoHbl NOCTOSAHHOIO TOKa;
3agaHne Ne9 — marHuTHoe norne;

3agaHune Ne10 — anekTpomMarHuTHas MHAYKUuS;
3apaHue Ne11 — konebaHus;

3apaHne Ne 12 — BonHbl;

3agaHune Ne 13 - reomeTpudeckas onTuka;
3agaHune Ne14 — nHtepdepeHums CBeTa;
3agaHune Ne 15 — gudpakums ceeTa;

3agaHune Ne 16 — nonsipusaumsi CBeTa;
3apaHne Ne17 — B3anmMoaencTBme CBeTa C BELLIECTBOM;
3agaHune Ne 18 — TennoBoe nany4vyeHue Ten,
3agaHune Ne 19 — atomHas umauka;

3agaHune Ne 20 — aoepHasn guamka.

I'Ipwmeprle BOMNPOCHLI K U TOroBOMy TeCTUpPOBaHUIO NO AUcuunsiinHe

1. AsTtomoGunb maccor 3200 k2 3a 15 ¢ OT Havyana OBwXeHust passBun ckopocTb 9 m/c. Cuna, coob-
LjatoLas yckopeHnme aBTomobuntio, paBHa ...

a) 2000 H 6) 1320 H B) 960 H r) 1920 H n) 1780 H

2. W3 pyxbsi Maccoii 5 k2 BbineTaeT nynst Maccoit 5 - 10 ke co ckopocTbio 600 m/c. CKOpocTb OTAauM
pyXbs paBHa ...

a) 0,8 mlc 0) 0,6 mic B) 1,2 mic r) 3,0 mic a) 0,4 mic
3. 3aBucumocTb npoekuun cunbl Fs OT NyTn S aaHa Ha rpaduke. PaboTa Ha nepBbIX YeTbIpEX MeTpax
nyTU paBHa ...
Fs.H 4 a) 8 [Ix
6) 16 Ox
4R B) 18 [x
T | | » r) 4 'H)K
L >
0 4 Snm n) 20 [x

4. Teno cockarnb3blBaeT No HaKMOHHOW NNOCKOCTA BbICOTOM h (CM. pUCYHOK). B HWXHel Touke ero cko-
pOCTb CTAHOBUTCA paBHOM 2 m/c. Teno COCKOMb3HYIO C BbICOThI ... CunTtaTh g = 10 mic?. MpymeHuTe
3aKOH COXPaHEeHUs SHePruu.

a)0,1m
h 6) 0,24 m
B) 0,2 m
rN0,3m
n) 0,25 m

5. Tlpwu temnepatype 27°C gaeneHue rasa B 6annoHe 2 - 10° Ma. [JaBnexve 6ynet pasHO 3 - 10° a
npu Temneparype ...

a)210 K 6) 450 K B) 520 K r) 150 K n) 135K

6. [pv yBeNMYEHUM NMOLLAAM NOBEPXHOCTU FMULEPUHa Ha 50 cvm® coeplueHa paboTa 2,95 - 10™ [x.
Koadhp1umneHT NOBEPXHOCTHOTO HATSDKEHWUSI MMULLEPVHA PABEH ...

a) 6-10°H/ u

6) 4,2-102H /u
B) 9,0-10 " H /m
r) 118-102H/m
0) 59-102H/u

7. [paduk npouecca, B KOTOPOM BCe COOBLLEHHOE rasy KonmM4ecTBo TENnoThbl NpeBpallaeTcs BO BHYT-
PEHHIOI0 3HEPrUIo, N306PaXKEH HA PUCYHKE ...
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v
v

0 TO T 0 vV 0 TO \
a) 6) B) r) n)

v

8. [lepBoe Hayano TepMoAMHAMUKL AN U3OTEPMUYECKOrO npoLecca UMeeT BUA, ...
a) AQ=AU +A
6) AQ=AU
B) AQ=A
r) AU =-A
n) AQ=0
9. HarpeaTtenb TennoBon MawwHbl, paboTatowen no uukny KapHo, nmeet temnepaTtypy t; = 197°C.
Ecnn % TennoTbl, NONy4eHHON OT HarpeBaTens, ras oT4aeT XONOoAUNbHUKY, TO TemnepaTtypa Xoso-
AunbHKUKa t; paBHa ...
a) 100°C 6) 80°C B) 110°C r) 79,5°C a) 43°C
10. Ecnn B ngeanbHoMm konebatenbHOM KOHTYpe K KOHAEHCATOpy NOAKMIOUNTL NapansnefnbHO KOHAeHCca-
TOp TaKOW >Xe eMKOCTU, TO COOCTBEHHAas YyacToTa KonebaHuin B KOHTYpE ...
a) yBenuuuTcs B 2 pasa
6) ysenuuutcsa B \2 pas
B) HE U3MeHuTCA
r)  ymeHbwWTCA B \2 pas
A4) yMeHbLunTCS B 2 pasa
11. V13 npvBeAeHHbIX 3aBUCUMOCTEN PpaBHOMEPHOE BpallaTensHoe ABUKEHME OMUCHLIBAET ...

a) ¢=2t2+3 ¢,=3
6) ¢=5t-02t>, »=3-02t
B) (p:3tS, ® =5t
N =5 o=3
a) ¢=3, 0=0
12. MNoe3n maccomn 4,9.10° k2 nocne npekpaLleHnsa TArn napoBo3a nog AENCTBMEM CUibl TPeHUs
9,8-10* H ocTaHaBnuBaeTcs yepes ogHy MUHYTY. [Noe3n Wwern co CKOPOCTbI PaBHOM ...
a) 10 m/c 0) 11 mic B) 12 mlc r) 13 mic o) 4,5 mlc

13. Ynpyrun wap maccomn 5.10 k2 KaTUTCS CO ckopocTbto 20 M/c, yoapseTca HopmarnbHO 00 ynpyryto
CTEHKY N OTCKaKMBaeT OT Hee 6e3 noTepu ckopocTu. Mnynbc, NOnyYeHHbIA CTEHKOW 3a BpeMs yaa-

pa, paBeH ...
) OKZ'M
C
6) 4K2'M
C
KeM
2
) C
n 20X
C
'D.) O’4K2'M

14. 3a oauvH umkn npousBeaeHa paboTta 4 k/[Px n xonoannbHUKY nepenaHo aHeprum 16 k/Dx. KMNO noe-
anbHOM TENMOBOW MalUWHbI PaBEH ...

a) 16 % 6) 20 % B) 25 % r) 40 % 0) 75 %
15. dopmyna, Bbipaxatolas UNYECKMIA CMbICT HANPSHXKEHHOCTYU SMEKTPUYECKOro NoNs B AAaHHOM Tou-
Ke, ...
a) E=-gradg
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E-F
qnp
E= Q 5
4re ger
g__A¢
AX

16. Ecnn AONMMHY MateMaTn4eckoro MadTHMKa yMEeHbLNTb B 4 pasa, TO ero nepuog KonebaHun ...

a)
6)
B)
r
n)

HE U3MEHUTCS
yMEHbLUMTCA B 2 pa3a
yBenuunTcs B 2 pasa
yMeHbLUMTCA B 4 pasa
yBenuunTcs B 4 pasa

17. AnuHa BornHbl ae bponng anga wapuka maccon B 1 2, ABUXKYLLETOCHA CO CKOPOCTbIO 1 cMm/c, paBHa ...

a)
6)
B)
r)
n)

6,6-10%" cu
7,3-10
1,5-10 2 cu
141-10 B em
12,2-10 % cn

18. Mpupoaa cun, OTKMOHSLMX a-4acTulbl OT NPAMONMHERHON TpaekTopun B onbiTax Pesepdopaa, ...

a)
6)
B)
r
n)

rpaBMTaLMOHHas
3MNeKTpOMarHMTHas

anepHas

rpaBMTaLMOHHas U agepHas
anepHas 1 aneKTpoMarHuTHas

19. CkopocTtb Anddy3nm B 3aBUCUMOCTM OT arperatHoro COCTOAHMSA Npu NOCTOAHHON TeMnepartype ...

a)
6)
B)
r)

MaKkcMmarnbHa B ra3ax +

MaKcumMaribHa B XUOKOCTAX

MaKkCcumaribHa B TBepAbIX Tenax

Hen3MeHHa npu nepexone 3 oaHOro arperaTHoro CoOCToAaHuA B gpyroe

20. Ecnv amnnuTyga konebaHum Npy>KMHHOMO MasiTHMKA YMEHbLUMTCA B 4 pasa, TO ero nosfHas aHeprus

a)
6)
B)
r)

yMeHbLnTcH B 16 pas +
YMeHbLUUTCH B 2 pasa
yMmeHbLnTCA B 4 pasa
He u3MeHuTCs

LUKANTA U KPUTEPUUN OLLEHUBAHUA

OTBETOB Ha TeCTOBble BONPOCHLI TeCTUPOBAHUA NO UToram oCBOeHUsdA ANCUUNIIUHDbI

- OLleHKa «OT/IMYHO» BbICTaBMsSeTCs oby4vatolemycs, ecnv nony4veHo 6onee 81 % npaBubHBIX OTBETOB.
- OLleHKa «xopoLlo» - nony4eHo oT 71 Ao 80 % npaBurbHbIX OTBETOB.
- OLleHKa «yOO0BMNETBOPUTENBHOY» - MONyyYeHo oT 61 0o 70 % npaBunbHbIX OTBETOB.

- OL|eHKa «HEeyOOBNETBOPUTENBHOY» - NONY4YeHO MeHee 61 % npaBuIbHbLIX OTBETOB.

3.1.4. CpepcTBa AN NPOMEXYTOYHOW aTTecTauum No MToram usyueHus AUCLUNIVHbI

OCHOBHbIe ycnoBua nony4veHnsa CTyaeHToOM 3aveTa:

—  CTYAEHT BbINOSHUIT BCE BUAbl y4eOHOM paboThbl (BKMHOYAs CaMOCTOATENbHY) U oTumTanca ob umx
BbIMNOSIHEHWNM B CPOKM, YCTaHOBMNEHHbIE rpadnkom y4ebHOro npouecca no AMCUMNINHE;
—  BbINOMHWM UHAMBMAYANbHOE 3afaHNe C OLIEHKOW «3a4TEHO».

lnaHoeas npouedypa rnoJsiy4yeHusi 3a4ema.

1) CTyaeHT npeobaBnseT npenogasaTento:
- UHOUBMAYanbHOE 3ajaHue, OT4YeThbl K nabopaTopHbIM paboTam, KOHCNEKTbI MO CAMOCTOATENBHO U3Y-

YEeHHbIM TeMaM.
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2) lMpenogaBaTtenib NpocMaTpuBaeT NpeACTaBieHHblE MaTepuvanbl M 3arnMcu B XypHasne ydyeTa
MOCeLLaeMoCT U YCMeBaeMOCTU CTyOEeHTOB (BbiCTaBfeHHble paHee CTyAeHTy auddepeHuupoBaHHbie
OLIEHKM MO UTOraM BXOAHOIO KOHTPOSISA 1 NabopaTopHbIX 3aHSATUI).

3) MpenoaaBaTenb BLICTABMAET «3a4YTEHO» B 3K3aMEHALMOHHYI0 BEAOMOCTb M B 3aYETHYIO KHIDKKY
CTydeHTa.

HopmaTtuBHas 6a3a npoBefeHus
NPOMEXYTOYHOM aTTecTauMmn obyyaroLmMxca No pesynbTaTtaM U3yyeHns AUCLMNINUHBI

1) pencreytowee «llonoxeHne O TeKyLlemM KOHTPONe yCneBaeMoCTW, MPOMEXYTOYHOW aTTectauun obydaromxca no
nporpamMMam Bbicllero obpasoBaHus (6akanaepuaT, cneumanuteT, maructpaTtypa) U cpegHero npodeccumoHanbHoro
obpasoBanus B Pr60Y BO Omckuin FAY»

OCHOBHbIe XapaKkTepucTukun

ﬂpOMe)KyTO"IHOI‘/‘I aTrecrauuu 06yqarou.|.uxc;| no nToram uUsyvyeHumda gUCUnUNInHbI

Llenb npomMeXyTo4yHOM aTTecTauum -

YCTaHOBMEHWE YPOBHS AOCTUXEHUSA KaxabIM obyyatrolmmMes Lenen n sagad
0obyyeHna No AaHHOW ANCUUNIIUHE, U3TOXEHHbIM B M.2.2 HacToALWen nNpo-
rpamMmmbl

dopma NPOMEXYTOYHOMN aTTecTaLum -

3a4eT

MecTo npoueanypbl Nony4yeHus 3a4éTa
B rpadmke y4eGHoro npouecca

1) yyacTve obyvatoLLerocsi B npoLieaype noslyveHns 3avéta ocyLlecTBs-
€TCcA 3a CYET y4ebHOro BpeMeHu (TpygoéMKOCTH), OTBEAEHHOIO Ha U3yye-
HUe ONCUMNINUHBI

2) npouenypa nposoauTtcs B pamkax BAPO, Ha nocnegHen Hegene ceme-
cTpa

OCHOBHbIe ycroBusi nony4eHusi oby-
varowmmcs 3avéra:

1) obyyatoLmincs BeiNonHUN Bce BUAbI y4ebHomn paboThbl (BkMo4as camo-
CTOATENbHYI0) N OTYUTarnCs 06 KX BbINOMHEHUM B CPOKW, YCTaHOBMEHHblE
rpachukom y4ebHoro npouecca no AUCUUNIVHE;

2) NpoLén 3aknioynTeNbHOE TECTUPOBAHME.

Mpoueaypa nonyyeHus 3ayvéTa -

MeToauyeckue maTepuansl, onpege-
nsowmne npoueaypbl oLueHUBaHuUs
3HaHWN, YMEHUW, HaBbIKOB:

MpenctaBneHbl B PoHAE OLIEHOYHBIX CPEACTB MO AaHHOW yyebHon gmcumn-
nvHe (cM. — MNpunoxeHue 9)

OCHOBHbIe XapaKkTepucTukun

ﬂpOMe)KyTO‘IHOﬁ aTrecTauuu Oﬁy‘laIOLI.WIXCﬂ no uToram UsyvyeHumd gUuCUnninHbI

Lienb npomMeXyTo4yHOM aTTecTauum -

YCTaHOBIEHME YPOBHS AOCTUXXEHUSA KaXabIM 00y4aroLmMmMesa Lernen n sagad
00yyeHna No AaHHOW ANCUUNITUHE, U3TOXEHHbIM B M.2.2 HAaCTOALWEN Npo-
rpamMmbl

dopma NPOMEXYTOYHOMN aTTecTaLum -

3a4€T C OL|eHKOWN

MecTo npoueaypbi nonyyeHus 3a4yéra
C OLIEHKOW B rpadmke y4yeGHOro npo-
Lecca

1) y4actue obyuaroLierocsl B NpoLeaype NonyveHnsi 3a4€Ta ¢ OLeHKow
OCYLLECTBISIETCS 3@ CYET y4eGHOro BpeMEHU (TPYAOEMKOCTH), OTBEAEHHOIO
Ha M3y4YeHue AMCLUMNIIUHBI

2) npouenypa nposoauTtcs B pamkax BAPO, Ha nocrnegHen Hegene ceme-
cTpa

OCHOBHbI€e yCcnoBuUs NoNyYeHus oby-
yalowmmca 3a4éTa C OLeHKOMN:

1) oBy4atoLmincs BeINOnHUN Bce BUAbI y4ebHomn paboThbl (BkMovas camo-
CTOATENbHYI0) U OTYUTancs 06 KX BbINOMHEHUW B CPOKW, YCTaHOBMEHHbIE
rpachukom y4ebHoOro npouecca no AUCUMNIVHE;

2) NpoLén 3akniyYnTENBbHOE TECTUPOBAHME.

Mpouepypa nonyyeHus 3avérta c
OLIeHKOM -

MeToaouueckue maTepuansl, onpege-
nsAwWme npoueaypbl oLeHMBaHUA
3HaHUW, YMEHWUN, HaBbIKOB!:

MpeancTtaBneHbl B PoHAE OLEHOYHbIX CpeacTB Mo AaHHON y4eGHoM gucumn-
nuHe (cMm. — Mpunoxexue 9)
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NACT PACCMOTPEHUIA 1 OLOBPEHUA

DOHpA, OLEHOYHBIX CPeAcTB yueGHo! aucuunnuHbl 51.0.08 Pusmka
B coctase OMOnN
Hanpasnexue noarotoskv 21.03.03 Meoaesns 1 AUCTAHLNOHHOE 30HANPOBAHNE
HanpaeneHHoCTb (Npocunb) — Meoaeans n AUCTaHLIMOHHOE 30HAVUPOBaHNe

1). PaccmoTpeH u ofo6peH B kavecTse 6a30BOro BapuaHTa:

a) Ha sacenanumn obecneuusatoLyen npenogasaque kadeapo!
MaremaTU4eckux ¥ eCTECTBEHHOHAYYHbIX ANCLIMNINH;
(HaumeHoBaHue kadeapsbl)

npotokon Ne 14 ot 25.05.2021 r.
i

3aB. kapenpow, KaHA. 9KOH. HayK, AOLEHT T.KO. CtenaHoBsa

6) Ha 3aceaaHun metoanyeckomn komuccum no Hanpasnexuto 21.03.03 MNeoaesns 1 ANCTaHLUMOHHOe
3oHAupoBsaHue npotokon-11 ot 15.06.2021.

Mpeaceparens MKH — 21.03.03 MNeogesuy v ANCTAHLIMOHHOIO 30HAUPOBAHUSA,

KaHf. TeXH. HayK, AOUEeHT N.A. TpoHuHa

2) PaccmoTpeH n 0f0GpeH BHEWHUM 3KCMepPTOM

[oueHT kadeapbl PU3NKN U METOANKN
0by4yenus dusnke PreQy BO «OMIMTY»,

KaHA. u3.-MaT. Hayk 0.B. PoguoHoBsa

* % 5y
S0y [OBOY B0 “ (&7
Wedgton * 4"

M3MEHEHUA N ONONHEHUA
K hoHAY OLleHOYHbIX cpeacTB y4yebHon aucumnnuibl 51.0.08 Pusnka
B coctaBe OINOIM 21.03.03 Neopge3usa n gUCTaHUMOHHOE 30HOUPOBaHUe

BepomocTb uameHeHum
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Cpok,
C KOTOpOro
BBOAUTCS
N3MeHeHune

Homep N OCHOBHO€E cogepXaHune
N3MEeHeHNs U/Mnu AonosTHeHUs

OTmeTKa

o0 yTBep)Kﬂ,eHVIVI/ cornacosaHun n3ameHe-

HU

nHnynaTop mns-
MEHEeHUA

pykoBogutenb OlNMOr
unm
npegcegatens MKH
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