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BBEAEHUE

1. Hactoswee n3gaHne sSBNsieTCA OCHOBHbIM OpPraHu3auuoOHHO-MEeTOANYECKUM LOKYMEHTOM Yy4ebh-
HO-METOAMYECKOro KOMMeKca no AMCLMNANHE B COCTaBe OCHOBHOW 0b6pa3oBaTeNnibHOW NporpamMmbl BbiCLLE-
ro obpasosanus (Ol BO). OHO npegHa3HavyeHo cTaTb Afs1 HUX MEeTOOUYECKOM OCHOBOW MO OCBOEHMWIO LaH-
HOW OVUCUMUMIUHBI.

2. CopepxaTenbHOW OCHOBOW ANS pa3paboTku HacToswero u3gaHus nocnyxuna Pabouas npo-
rpamma y4ebHON AUCLIMNIIMHBI, YTBEPXKAEHHAA B YCTAHOBNEHHOM MOpsiaKe.

3. MeTogu4yeckne acnekTbl HAaCTOSALLEro M3gaHus pa3BuTbl B y4eOHO-METOAMYECKOW NnuTepaType u
apyrux paspabotkax, Bxogawmx B coctaB YMK no gaHHom gucuunnuHe.

4. [ocTtyn obyyaloLmxcs K aNeKTPoHHOM Bepcun MeToamyecknx ykaszaHum no U3yyeHuno amcumnnm-
Hbl, obecneveH B MHOpMaLMOHHO-00pa3oBaTenbLHON cpeae yHuBepcuTeTa.

lMpn 3TOM B 3NEKTPOHHYK BEPCUI0 MOTYT ObiTb BHECEHbI TEKyLLME M3MEHEHUSA U OOMOMHEHUs], Ha-
npaBfieHHbIE Ha MOBbILLEHNE Ka4YecTBa HAaCTOALLMX METOOUYECKNX YKa3aHUM OO UX Nepens3gaHns B yCTaHOB-
FNIeHHOM Mopsiake.

YBaxaemble obyyvatrowmecs!

Mpuctynas k n3yyeHuto HoBon Ang Bac yyeBGHOM gMcUMMNMHBI, HAYHUTE C BAYMYMBOIO NPOYTEHUA
paspaboTaHHbIx ana Bac kadenpor cneymnanbHbIX METOOUYECKMX YKa3aHui. OTO nomoxeT Bam BoBpewmsi
MOHATb U NPaBUITbHO OLEHUTL €e porb B Bawem obpasosaHuu.

O3HakoMUBLUNCE C OpPraHM3aumMoHHbIMK TpeboBaHuAMK kadeapbl NO 3TON ANCUMMIMHE N COU3MEPUB
C HUMK cBOM cwibl, Bbl cMoXeTe caenatb 0CO3HaHHbIV BbIOOP COOCTBEHHOWM TaKTUMKWM U cTpaTernm y4ebHom
aeaTenbHocTh, ybepeyb caMmmx cebst OT Hepa3yMHbIX PELLEHMI MO OTHOLLEHWIO K HEM B Ha4yane cemecTpa, a
He Torga, korga yxe ctaHeT no3gHo. Mcnonb3ys ato usgaHue, Bol 6€3 AONONMHUTENBHBIX OCMOXHEHWI MO-
JongeTe K CeMeCTpOBOW aTtTecTaumm no aTon AUCLUMNnHE. YCNewHoCTb aTTecTaumm 3aB1CuT, Npexae Bce-
ro, ot Bac. Ee 3anor — putmunyHas, ueneHanpasneHHas, BoymunBas yvyebHasi pabota, B Lensx obecnedve-
HWS1 KOTOPOW M pa3paboTaHbl 3T METOANYECKME YKa3aHUS.



q3VI3VI'~IECKI/IX SKCNEPUMEHTOB

1. Mecto yqe6|-|oF1 AUCUUNIINHBI B NOAroToBKe BbiMYyCKHUKA

YuebHas avcumnnuHa oTHocuTest K aucumnnmHam Ol yHMBepcuTeTa, cocTaB KOTOpbIX onpeaensier-
cs By3oM 1 TpeboBaHusmm ProcC.
Uenb ducyunnuHbl — opMUPOBaTh LIENIOCTHOE NpefcTaBneHne o hmanyeckux 3akoHax
OKpY)KatoLLero Mmpa B X €AMHCTBE M B3aMMOCBSI3M, BOOPYXMTb GakanaBpoB HEOOXOAMMbIMU 3HAHUSIMU ANS
pELLEHMS HayYHO-TEXHUYECKMX 3a4a4 B TEOPETUYECKUX N NPUKINAAHbIX acrnekTax.

B xo0e oceoeHusi QucyuniuHbl 06y4yarouwulicsi OOSIKeH:

MMEeTb:. UEeNloCTHOe npeacrtaBneHne o CbVISI/ILIeCKI/IX 3akKOHax OKpyxawuero mmpa B UX €OuHCTBE U
B3aMMOCBS3U
BlnageTb:. HaBblKaMW ONMNCaHUA d)msmqecmx ABNEeHUN U npoueccos, nnaHnpoBaHUA U npoBeaeHunA

3HaTb: OCHOBHbIE q)msmqecme ABIeHud, beH,EI,aMeHTaJ'IbeIe NOHATUA, 3aKOHbl €CTeCTBEHHOHaYyu4-
HbIX AncumniimH

yYMeTb: Ha NnpakTtuke NnpuMeHATb 3aKOHbl eCTeCTBEHHOHaYy4YHbIX ANCUUMNITNH,

dumsmnyeckme siBneHns

00 BACHATL OCHOBHbIE

1.1.MepeyeHb KOMMNETEHLUUIN C YyKa3aHMeM 3TanoB Mx (hOpMUPOBaAHUA B pe3yribTaTe OCBOeHUA y4eb-
HOW OAUCLUMNIIUHBI:

KomneTteHuuu,

B hOpMNPOBAHUUN KOTOPbIX
3aeicTBOBaHa AMCLUMNIINHA

Koa n HaumeHo-
BaHMe UHOUKa-
Topa AocTuxe-
HUNA KOMNeTeH-

KoMnoHeHTblI KoMNeTeHUUH,

dhopMUpyemble B pamKax AaHHON AUCLMMIVHBI
(KaK oXugaemblii pesynbTaT ee 0CBOEHUs )

3HaTb U NMOHN-

yMeTb aenatb BnageTb HaBblkaMu

KoA HanmeHoBaHne ummn MaTb (nencreoBaTb) (MMeTb HaBbIkM)
1 2 3 4
O6wenpodeccuoHanbHble KOMNEeTeHLUN
OlMNK-1 | CnocobeH pewaTb | OMNK 1.1 Ucnonb- | ocHOBHblE U3N- | OOBACHATL OCHOB- MCNONb30BaHUSA OCHOB-

TUNOBLIE 3adayn nNpo-
deccuoHanbHon pes-
TENbHOCTU Ha OCHOBE
3HaHUN OCHOBHBLIX 3a-

KOHOB mMatemMatunye-
CKunX, ecTteCTBeHHOHa-
Y4HbIX U 06Luenpo-

deccrmoHanbHbIX  guc-
UMNAUH C NPUMEHEHMK-
eM  MHMOPMAaLMOHHO-
KOMMYHUKaLMOHHbIX
TEXHOMNOMMMN

3yeT  OCHOBHblE
3aKOHbl  €CTecT-
BEHHOHAaY4HbIX

aveumnnue - ans
peleHnss  CTaH-
JapTHbIX 3ajad B
COOTBETCTBMM C
HanpaBneHHo-

CTbiO npodec-
cuoHanbHoOW pes-
TENbHOCTU

Yyeckue ABMNeHns
N OCHOBHblE 3a-
KOHbI €CTECTBEH-
HOHay4HbIX AucC-
UMNIVH, TpaHnLbl
UX NPUMEHUMO-
cTH

Hble Habnpaemble
NPUPOAHbIE U TeX-
HOreHHble SABNeHUs
1 achbdekTbl € No3n-
un dyHgameH-
TanbHbIX Pr3nye-
CKMX B3aMMOAEWCT-
BUN;

ncnonb3oBaTb Me-
TOAbl aAeKBaTHOrO
duU3nyeckoro n ma-
TemaTn4eckoro mMo-
AenvpoBsaHus, a
TakKke NPUMEHNATb
MeToabl PU3NKo-
mMaTemMaTn4ecKoro
aHanusa K petue-
HWIO KOHKPETHBIX
€CTeCTBEeHHOHayu-
HbIX 1 TEXHUYECKNX
3agav

HbIX 3aKOHOB eCcTecT-
BEHHOHaY4HbIX AUCLIN-
NAVH Y NPYHUMNOB B
Ba)KHEMNLLMX NpaKTuye-
CKUX NPUMNOXEHNSAX.

OlK 1.2 Ucnonb-
3yeT 3HaHue Ma-

TemaTu4eckmx
MeToa0B ans
pelleHns  cTaH-

[apTHbIX 3ajay B
COOTBETCTBUM C
HarnpaerneHMem
npodeccroHarnb-
HOW [esATenbHo-
cTn

3HaeT matema-
TN4YeCcKme MeTo-
Obl ona pewe-
HUS cTaHgapT-
HbIX 3a4a4 B CO-
OTBETCTBUN C
HanpasneHnem
npodeccuo-
HanbHOW Oes-
TENbHOCTU

ymMeeT UCnosib30-
BaTb 3HaHWEe mMaTe-
MaTU4eCKnx mMeTo-
AOB OnA pelleHusA
CTaHAapTHbIX 3agauy
B COOTBETCTBUM C

BnageeT HaBblkaMun
Mcnofnib3oBaHNA 3HaHUA
MaTemMaTnuvyeckmnx me-
TOOOB AnNA pelleHunda
CTaHOapTHbIX 3a4a4 B
COOTBETCTBUN C Ha-

HarnpaerneHvem npaeneHvem npodec-
npogeccrMoHarnbHOW | CMOHarbHOWM
nedaTtenbHOCTU




1.2. OnucaHue nokasatenen, KpuTepumes U LIKan oLeHUBaHUA U 3TanoB (hopMUpoOBaHUA KOMNETEeHUUIN B paMKax AUCLIMMNIIUHbI

YpoBHM CHOPMMPOBAHHOCTM KOMMNETEHLMIN

KOMMEeTeHUMs He chopmm-

CKOrO  MOAenupo-
BaHUs, a TaKke
NPUMEHSITb MeTO-
Obl usmko-
MaTeMaTU4eckoro

CTBEHHOHAY4YHbIX WU TEexXHU-
YecKkunx 3agad

mMaTeMaTuyeckoro aHa-
nn3a K peleHuno KOH-
KPETHbIX eCTeCTBEHHO-
Hay4HbIX N TeXHUYEeCKnX
3ajad

HbIX €CTeCTBEHHOHaYy4HbIX
N TEXHUYECKUX 3adaud

HbIX €CTeCTBEHHOHay4HbIX
N TEXHUYECKUX 3agad

MWHUMarbHbIN cpeaHun BbICOKWI
poBaHa pen
OueHk/ cchopMMPOBAHHOCTHN KOMNETEHLMIN
2 3 4 5
OueHka «Heydosnemeopu- | OueHka  «ydoernemeo- | OueHKka «Xopowo» OueHKa «omnu4yHo»
MokasaTens ote- | MeNbHO» pumesbHo»
NHaeke u Kona nHavka- HUBAHUS — 3Ha- XapakTepuctmka ccpopMUPOBAHHOCT KOMMNETEHLIMM ®dopmbl 1 cpea-
HasBaHue Topa foctu- | MHANKaTOpb! komne- HIS:, YMEHUS! KomneTeHuus B NOMHOM CdopMrpoBaHHOCTb CchopMUPOBaHHOCTL kKOM- | CdhopMUPOBAHHOCTL kom- | CTBa KOHTPONA
KomneTeHLyn | REHvM KOMne- TeHun HaBbIkM (Bnage- | Mepe He chopmmpoBaHa. KOMMETEHLINM COOTBET- neTeHLUM B LIENOM COOT- NeTEeHLUM NOSTHOCTLIO opmupoBanms
TéHuMH ) MMetoLmxcs 3HaHui, yme- CTBYET MUHUMATbHLIM BeTCTBYeT TpeboBaHMAM. cooTBeTCTBYeT TpeboBa- KOMNeTeHLn
HWI 1 HaBbIKOB HeOCTaTou- TpeboaHuaM. Nmeto- MmetoLwmxcs sHaHUiA, yme- HUsM. ViMetoLmxcs 3Ha-
HO AN peLUeHns npakTuye- LLMXCS 3HAHWN, YMEHWNA, HUWIN, HABbLIKOB 1 MOTMBa- HWUWA, YMEHWIA, HaBbIKOB U
ckux (MpodpeccroHanbHbIX) HaBbIKOB B LIENOM A0C- Ly B LLeNoM JOCTaTO4YHO MOTVBaLMW B MOMHOWN Me-
3agay TaTOYHO AN peLleHns ANA pelleHnsa cTaHgapT- pe 4OCTaToO4HO ANS peLue-
npakTn4eckmx (npodec- HbIX MPaKTU4ecknx (npo- HWUSI CIIOXHBIX MpaKkTnye-
CMOHanbHbIX) 3aday deccunoHanbHbIX) 3agad ckux (npodeccnoHanb-
HblX) 3agad
Kputepumn oueHnBanus
, MonHoTa 3HaHwui 3HaTb OCHOBHble | He 3HaeT oCHOBHble ¢u3n- | MoBepxHOCTHO 3HaeT | CBobogHO opueHTupyeTcs | B coBeplueHcTBe 3HaeT
$8 o msnyeckme SB- | YeckMe SIBMEHUS U OCHOB- | OCHOBHble PU3NYECKMe | B OCHOBHbIX (DM3NYECKMX | OCHOBHblE uranyeckme
& <2 NEeHUss N OCHOB- | Hble 3aKOHbl ECTECTBEHHO- | SIBMIEHUSI U OCHOBHbIE | SIBMIEHUSIX W OCHOBHbIX | SIBMEHUSI U OCHOBHblE 3a-
S
S E g5 Hble 3aKOHbI €CTe- | HayYHbIX AUCUMMNWH, [pa- | 3aKOHbl €CTECTBEHHOHa- | 3aKOHaX eCTECTBEHHOHa- | KOHbl  eCTeCTBEHHOHayu-
295 CTBEHHOHAYYHbIX HULbI X NPUMEHUMOCTU YHbIX OWCUMNAWH, Tpa- | YYHbIX AUCUMNAWH, TPaHW- | HbIX AUCLMNIWH, FPaHULbl
a 7 T
e E = § AVCUMMNWH,  rpa- HULbI UX MPUMEHUMOCTU | Li@ax WX NPUMEHUMOCTM UX NPUMEHNMOCTH
I
E X HUUBI UX Mpume-
@258 | OnK11 Ve el
352 x nonb3ayeT - KoHCNeKT, Bbl-
_g_g g3 OCHOBHLIE Hannuve ymenun YmeTb 06bsAcHATL | He ymeeT o0b6bscHATb oc- | Cnabo ymeeT o06bsic- | CBobogHO ymeeT o6bsAc- | B coBeplieHcTBe ymeeT NONHeHve npak-
oo x % 38KOHBI ECTE- OCHOBHbIE Ha- | HOBHble Habntofaemble | HATb OCHOBHble Habnio- | HATb OCHOBHble Habno- | 06BLACHATL OCHOBHbI® | L\ ux 3ana-
%g % s CTBEHHOHaYY- 6nogaemble Npu- | NPUPOAHbIE U TEXHOTEHHble | AaeMble NpuUpoAHble U | Aaemble NpUpPoAHble U | Habniopgaemble  NpUPOA- HUIA, pelLIeHHe
STC O poOOHbIE U TEXHO- | sIBNeHWst U 3dEKTbl C NO- | TEXHOTEHHbIE SIBMEHUSI U | TEXHOTEHHblEe SIBMEHWS U | Hble U TEXHOTeHHblE sIBre- !
I8a= HbIX AUCUMN- o o _ _ nHamBuayans-
oIS FeHHble SIBNEeHUs | 3uumii HOaMeHTanbHbIX | adbdekTbl ¢ no3vumii | adpdekTbl C No3numn dyH- | HUA 1 adbdeKTbl C MO3NLMIA ~
Ix35 I NVH ANs pe- HbIX 3aA4aHwn
3 3 52 LWIEHMS CTaH- n  adpdektsl € | usmyeckux B3anmopencT- | dbyHAAMEHTanbHbIX AaMeHTanbHbIX  du3nde- | pyHAameHTanbHbIX u3n- KOHTpOﬂbHaﬂ’
% 23 2 apTHBIX 3a- nosvuui  dpyHaa- | Bui; dur3nyecknx B3aVMO- | CKUX B3aMMOZENCTBUN; YeCcKuX B3aMMOAENCTBUN; pa6ota, hpok-
5 -g- z 1134 B COOT- MeHTanbHbIX U- | UCNoNb3oBaTb METOAbl age- | AeWCTBUR; ncnonb3oBaTtb meToAbl | MCnonbL3oBaThb metodbl | oo a;l Gece-
5 )g Sz BETCTBAM C 3MYeckUX  B3au- | KBaTHOrO pusMYeckoro U | UCMonb3oBaTb MeToAbl | afeKBaTHOrO (hU3MYecKkoro | apgekBaTHOro cusnyeckoro 113, onpoc, Tec-
FE g_ § HanpaBneH- MOAENCTBUIA; MaTeMaTuyeckoro Mofenu- | ajekBaTtHOro  usnde- | U1 MateMaTUyeckoro Mo- | U MaTemMaTU4eckoro Mo- ‘I:I/IpOBanWIe
z _ ~ )
g g8 3 HOCTbI0 MPO- ucnonb3oBaTb POBaHMs, @ Talke MpUMe- | CKOTO M MaTematudecko- | AEMMPOBaHWS, @ Takke | AENUPOBAHMA, @ Takke | ot o ooy
dosz2 dheccoHarT- MeToabl adekBaT- | HATb  MeToabl  (PU3MKO- | TO  MOAENUPOBaHWsl, a | MPUMeHATb MeToabl u3n- | NPUMEHsTb MeToabl r3n- HALMOHHBIE
2@ xo HOW fesTen- HOro (hU3nYecKoro | MaTemMaTUYeckoro aHanuaa K | Takke NpPUMEHSITb METO- | KO-MaTeMaTMYeckoro aHa- | Ko-MaTeMaTU4eckoro aHa- BONPOCH!
g M MaTemaTuye- | peLueHuo KOHKPETHbIX ecTe- bl M3UKO- | NM3a K PELUEHUI0 KOHKPEeT- | Nu3a K pelleHuio KOHKpeT-
o FI HOCTU
O o s
Qo ms
0ITZT0
Es®s
Ok F 5
s 8 g T
35
S8
=i

aHanusa K pelle-

HUKO  KOHKPETHbIX




eCTeCTBEeHHOHa-
YYHbIX U TeXHU4e-
CKuX 3agad

Hanuune HaBbIKOB
(BnapgeHuve onbiTom)

Brnagetb HaBbika-
MW  MCMOMb30Ba-
HUsA OCHOBHbIX
3aKOHOB  ecTecCT-
BEHHOHAY4YHbIX
aVcumMnnH n
NPUHUMNOB B
BaXXHEWLINX npak-
TUYECKUX  MpUIo-
XKEHUSAX

He Bnapgeet HaBblkamMu uc-
nonb30BaHUs OCHOBHBbIX
3aKOHOB €CTEeCTBEHHOHayu-
HbIX OUCUMNAWH WU MNPUHLM-
NoB B BaXXKHEMLUMX MpPaKTu-
YECKMX MPUSNOXKEHNSIX

Cnabo BrnageeT HaBbl-
Kamu Mncnonb3oBaHuA
OCHOBHbIX 3aKOHOB ec-
TeCTBEHHOHay4HbIX AOuC-
umnnnMH 1 npuMHUMNOB B
BaXHEMWMX  MpaKkTuye-
CKMX NPUNOXEHNAX

CeoboaHo BnapeeTt HaBbl-
Kamy UCnonb3oBaHus Oc-
HOBHbIX 3aKOHOB €CTecT-
BEHHOHaYYHbIX OUCLMMIVH
N MNPUHLUMMOB B BaXKHEN-
WMX MPaKTU4eCcKnx mnpu-
NOXEHUAX

B coseplieHcTBe Bnageet
HaBblkamy MCNOMb30BaHNA
OCHOBHbIX 3aKOHOB ecTe-
CTBEHHOHAY4HbIX Aucumn-
NIVH 1 NPUHLUMMOB B BaX-
Henwmnx NpaKTUYeCcKUX
NPUNOXEHNAX

OrnK 1.2 Nc-
nonb3yet
3HaHWe marte-
MaTUYECKNX
MEeToAoB Ans
peLueHust
CTaHAapTHbIX
3ajay B COOT-
BETCTBUU C
HanpaBneHu-
eM npodec-
CUoHarnbHom
OeaTenbHOCTU

[NonHoTa 3HaHui

3HaeT maTtemaTu-
Yyeckme meTtoabl
ONs pelleHus
CTaHOapTHbIX
3agad B COOTBET-
CTBWUM C Hanpae-
neHvem npodec-
CUOHarnbHoOW ges-
TENbHOCTU

He 3HaeT maTtemaTnyeckune
MeTodbl AN peLleHus
CTaHAapTHbIX 3aay B COOT-
BETCTBWM C HanpaBreHnem
npodeccuoHanbHoOm aes-
TenbHOCTH

cnabo 3HaeT matemaTtu-
yeckne MeToabl Ans
peLLeHnst cTaHaapTHbIX
3aja4y B COOTBETCTBUN C
HanpasneHnem npogec-
cuoHarbHOW geaTenb-
HOCTU

cB0OOOAHO 3HAeT MaTema-
TUYeckue MeTodbl ans
peLleHns cTaHaapTHbIX
3a/a4y B COOTBETCTBUM C
HanpasneHueM npodec-
CYOHarnbHOW AeATenbHo-
CcTn

B COBEpLUEHCTBE 3HaeT
maTemMaTuyeckme MeToapbl
ANS pelueHuns cTaHaapT-
HbIX 3a4a4 B COOTBETCTBUM
C HanpasneHuem npodec-
CMOHanbHOW AeATeNbHO-
ctn

Hanuune ymenun

yMEeT  MCronb30-
BaTb 3HaHWe Ma-

TeMaTU4eCcKmnx
mMeToaoB ana
peweHuna CTaH-

AapTHbIX 3agad B
COOTBETCTBMU  C
HanpasreHvem
npodeccunoHarnb-
HOM  pesTenbHo-
ctn

HEe YyMeeT UCnonb3oBaTb
3HaHune MaTeMmaTn4ecKnx
mMeToaoB ana peweHuna

CTaHAapTHbIX 3a4ay B COOT-
BETCTBMM C HanpaslieHuem
npogeccnoHanbHoOn nes-
TenbHOCTU

cnabo ymeeT MCMonb3o-
BaTb 3HaHWe maTemaTu-
YeckMx MeTodoB  Anis
pelleHnss  CTaHAapTHbIX
3agay B COOTBETCTBUU C
HanpaBneHuem npodec-
CUOHamnbHOW  AesTenb-
HOCTU

cB0ob6OAHO ymeeT MCnonb-
30BaTb 3HaHWE mMaTemaTu-
YeCKMX MeTOAoB ans
pelweHuns CTaHOapTHbIX
3ajay B COOTBETCTBUU C
HanpaBneHnem  npodec-
CUOHarnbHON nedaTternbHo-
cTn

B COBEpLUEHCTBE YyMeeT
ncnonb3oBaThb 3HaHue
MaTeMaTU4eckmx MeTonoB
0N pelleHns crtaHgapT-
HbIX 3a4a4 B COOTBETCTBUM
C HanpaBrneHuem npodec-
CUOHamNbHOW  AesTenbHOo-
cTn

Hannyve HaBbikoB
(BnapeHve onbiTom)

BrnageeT HaBblKa-
MW  MCNONb30oBa-
HUA  3HaHuUA Ma-

TeMaTU4ecKkmnx
mMeToaoB ana
peweHunsa CTaH-

AapTHbIX 3agad B
COOTBETCTBMM  C
HanpaBreHvem
npodeccrnoHarnb-
HOM

He BnageeT HaBblkaMu WC-
NonNb30BaHNsl 3HAHUA MaTe-
MaTU4YeckMx MeTodoB  Anist
peLleHus CTaHOapTHbIX
3ajay B COOTBETCTBUM C
HanpasneHweMm npodeccuo-
HanbHOM

cnabo BnageeT HaBbl-
Kamu MCMNONb30BaHUs
3HaHMS MaTeMaTUYeCKNX
METOAOB Ans peLleHns
CTaHOapTHbIX 3agady B
COOTBETCTBMU C Hanpas-
neHvem npodeccuo-
HanbHOM

cBOOOAHO BNageeT HaBbl-
KaMy UCMNONb30BaHUs 3Ha-
HUS MaTemaTu4eckux me-
TogoB  Ans peLueHus
CTaHOApTHbIX 3ajay B
COOTBETCTBUMU C Hanpas-
neHvem npodyeccroHarnb-
HoM

B COBEpLUEHCTBE Bnageet
HaBblKaMWN MCMNONb30BaHUA
3HaHMSA  MaTemaTU4ecKkmx
METOAOB [ANsi  peLleHus
CTaHOapTHbIX  3agja4y B
COOTBETCTBMM C Hanpas-
neHvem npodeccuoHarnb-
HoWm

KoHcnekT, Bbl-
MoSIHeHVe npak-
TUYECKUX 3aaa-

HUI, peLueHve

UHAVBUOYyasnb-

HbIX 3agaHnn,

KOHTpOrbHas
paboTta, poH-
TanbHas Gece-
na, onpoc, Tec-

TMpOBaHWe,
3ayeT, aKk3ame-
HaLUWOHHbIe
BOMpPOCHI




1.3. OnucaHue nokasatenen, KpuTepumes U LIKan oLeHUBaHUA U 3TanoB hopMUpoBaHUA KOMNETEeHUUIN B paMKax AUCLIMMNIIUHbI

YPOBHU CHOPMUPOBAHHOCTM KOMMETEHLNMN

KOMMeTEeHUMs1 He chopMMpoBaHa

MWHUMaIbHbIN cpeaHui BbICOKUI

OueHKkN chopMUPOBAHHOCTU KOMMETEHLWI

He sauTeHo |

3auTeHo

XapakrepucTmka chopMUPOBaHHOCTY KOMMETEHLWN

KomneTeHuusi B nonHom mepe He

1. ChopMMpoBaHHOCTb KOMMNETEHLMM COOTBETCTBYET MUHUMATb-

deccuoHansHo

KO-MaTemMaTnu4eckoro aHa-
nn3a K peleHno KOHKpeT-
HbIX €CTeCTBEHHOHAaYy4HbIX
N TeEXHNYEeCKUX 3agad

BEHHOHAYYHbIX U TEXHUYECKNX
3agad

r::ﬂaea'fwg Koa nHavKaTo- Whanka- MokasaTens oueHMBaHMs | CPopMupoBaHa. Nverowuxcs HbIM TPEBOBaHUAM. VIMEIOLLMXCA 3HAHWI, YMEHUI, HABLIKOB B Lie- ‘iggi"b(');ﬂc;?ﬂ;a
coMmeTor pa JOCTUXEHUI | TOPbI KOM- | — 3HaHUSI, yMEHUs], HaBbiku | 3HaHWA, YMEHWUI 1 HaBbIKOB He- 1IOM AOCTaTOYHO AMNS peLleHns npakTudeckmx (npodeccmoHanb- osar?vm KOMI'IZTeH
KOMMEeTeHLMM neTeHuumn (snageHuns) AOCTaTOMHO [NA PeLleHnst Npak- | HbiX) 3aAau. P _
Luu TUdecknx (npodpeccuoHanbHbix) | 2. ChopMUMPOBaHHOCTL KOMMETEHLMM B LIENTIOM COOTBETCTBYET umn
3agad TpeboBaHusiM. IMerLWNXCa 3HaHWUIA, YMEHWI, HaBbIKOB 1 MOTMBa-
UMM B LIENOM JOCTaTOYHO OS5 PELLEHUsI CTaHAapTHbIX NpaKkTuye-
CKux (npodbeccroHanbHbIX) 3agad.
3. CchopMupoBaHHOCTb KOMMNETEHLMM MOSTHOCTLIO COOTBETCTBYET
TpeboBaHusaM. VIMeroLWnXcs 3HaHUN, yMEHWIN, HaBbIKOB 1 MOTMBA-
UMM B NOSHOW Mepe A0CTaTOYHO ANS PELUEHUS CIOXHbIX NPaKTu-
Yeckux (npodpeccrnoHanbHblx) 3agad.
Kputepum oueHnBaHus
= MonHoTta 3HaTb OCHOBHble ¢m3uye- | He 3HaeT OCHOBHble @u3nye- | 3HaeT OCHOBHble (PU3NYECKME SBIIEHNS U OCHOBHbIE 3aKOHbI eCTe-
o = % § 3HaHUN CKVe SIBITIEHUSI M OCHOBHbIE | CKME SIBIIEHWUSI U OCHOBHbIE 3aKO- | CTBEHHOHAYYHbIX AUCLMMIVH, rPaHnLbl UX MPUMEHUMOCTM
2 o3 3aKOHbl ~ €CTECTBEHHOHA- | Hbl €CTECTBEHHOHAy4HbIX AMWC-
.
$2°8=0 YYHbIX OVUCUMNIWH, FpaHu- | UUMANWH, TpaHuubl UX MPUMEHMU-
ZgeraI | ONK11We-
89 x5S NOMb3yeT oc- bl UX NPUMEHVMMOCTU MOCTU
] 5 < 4 36 HOBHBIE 33KOHbI Hanuuune YMeTb OOBSACHATbL OCHOB- | He ymeeT OObSACHSITb OCHOBHblE | YMeeT 0ObACHSATb OCHOBHbIE HAbMoAaeMble NPUPOAHbIE N TEXHO- KoHcnekT, Bbinon-
% g S 2 g 3 €CTECTREHHO- yMeHUN Hble Habnogaemble npu- | Habnogaemble NpUPOAHbIE U | FeHHble SBNEHWUS U 3hdeKTbl C NO3MUMA PyHOAMEHTaNbHbIX U- | HEeHWe NpakTUYecKnx
oz $ g 8—% HayuUHbIX ANC- pOAHblIE U TEXHOTEHHbIE | TEXHOTEHHble $BMEHWs U 3- | 3MYECKMX B3aUMOAENCTBUN; 3agaHun, pelueHne
£ E Z g-e— [= LMINAMH s aBneHnss M acpdektel € | dekTbl ¢ no3vunii yHAaMeH- | UCMoNb3oBaTb METOAbl aAeKBATHOrO (h13nYeckoro n MaTemaTuye- VHAVBUAYANbHBbIX
I - -
" o} © g s % peLueHHs nosvuui  yHoameHTanb- | TanbHbIX (U3NYECKUX B3aMMO- | CKOrO MOAENMPOBaHWS, a Takke MNpUMEHATb MeToabl (OU3NKO- | 3afaHui, KOHTPOIb-
£ 2 38 z I CTAHAAPTHbIX HbIX (PU3NYECKUX B3auMO- | AEUCTBUN; MaTeMaTU4YEeCKOro aHanm3a K peLleHn0 KOHKPETHbIX ECTECTBEHHO- | Has paboTta, opoH-
% o § 2 3 Q 337134 B COOT OencTBui; MCnonb3oBaTh METOAbl afeKBaT- | Hay4HbIX U TEXHUYECKUX 3agad TanbHasa becena,
Qs o, @ Q § BETCTBAN 1cnonb30BaTb MeToAbl | HOro (pM3nM4ecKkoro n matemaTtu- onpoc, TecTupoBa-
zooduos afeKBaTHOro YM3MYECKOro | YecKoro  MOAEnvpoBaHus, a HWe, 3a4eT, 9K3ame-
Sis £'Q = T| HanpasneHHo-
S o 2 2 S 2| oo npocec M MatemMaTM4yeckoro Mo- | Takke MPUMEHSTb MeToabl hu- HaLMOHHbIE BOMPO-
8158 % 5 S| cvoHanbHol JenupoBaHusi, a Takke | 3UKO-MaTeMaTW4ecKoro aHanusa Chbl
Egxa2@
= NPUMEHSITb MeTOoAbl (PU3N- | K PELUEHNIO KOHKPETHbIX ecTecT-
2 2Ig nesaTensHocTU P Abl p p
' m >0
X o ®
cC 35
o 82




Hannuve Bnagete HaBblkamn uc- | He BnapgeeT Hasbikamu ucnonb- | Brnageet HaBblikaMu MCMONb30BaHWUSA OCHOBHbLIX 3aKOHOB €CTecT-
HaBbIKOB MONb30BAHNS  OCHOBHbIX | 30BaHWA  OCHOBHbIX  3aKOHOB | BEHHOHAYYHbIX AVCLMMAVH U MPUHLMMNOB B BaXXHEWLUMX NpakTnye-
(BnageHue | 3aKOHOB eCTECTBEHHOHA- | €CTECTBEHHOHAYYHbIX — AUCLMM- | CKUX NPUMOXEHUAX
OMbITOM) YYHBIX AUCUMMAANH U NPUH- | IMH U NPUHLMMIOB B BaXXHEWLLNX
LMNOB B BaXHEWLUNX MpaK- | MPaKTU4ECKUX NPUNOXKEHUSX
TUYECKNX NMPUMNOXEHNAX
MonHoTta 3HaeT matemaTuyeckme He 3HaeT maTtemaTu4eckme me- 3HaeT MaTemaTuyeckne MeToabl Ans peLleHns CTaHaapTHbIX
3HaHWUN mMeToAbl ANS pelueHns ToAbl ANSA pelieHus cTaHdapT- 3ajay B COOTBETCTBMW C HanpaBrneHnem npodeccuoHanbHom aes-
CTaHAapTHbIX 3a4ay B HbIX 3a4a4 B COOTBETCTBUM C TenbHOCTN
COOTBETCTBMM C Hanpas- HanpasneHnemM npodeccno-
OrnK 1.2 Nc- neHuem npogeccunoHarnb- HanbHOW OEeATENbHOCTU
o KoHcnekT, Bbinon-
nonb3yeT 3Ha- HOWN OesATenbHOCTU HeHVe NpaKTAUEcKIX
HVe maTemaTtu- Hanvmgle yMeeT MCronb3oBaTb 3Ha- | HE yMeeT WCMOMb30BaTh 3HaHWEe | YMEeT WCMOoMb30BaTb 3HaHWE MaTeMaTuvyeckux MeTOAoB  Ansd 3a0aHWA, pelLICHIE
YeCKnx MeTo- YMeHuN HVe MaTemMaTiuecknX | MaTeMaTUYecKuX METOOB ANs | PelieHns CTaHAAPTHbIX 3afja4 B COOTBETCTBAM C HampasrieHnem VIH}J,VIBVI,ElyaJ'IbeIX
[oB Ans pe- METOAOB AN PelleHVs | pelueHus CTaHdapTHbIX 3agay B | Npod)eccroHanbHOM AeATenbHOCTW 3aNaHWIA, KOHTPOMb-
LUEeHWS CTaH- CTaHAApTHbIX  3ajady B | COOTBETCTBUM C HarpasrieHMem has pa6£)Ta bpoH-
AapTHbIX 3apad COOTBETCTBMM C HanpaBs- | NpodecCOoHanbHON AesTernbHo- TanbHas 6éce,qa
B COOTBETCTBUM neHvem npodpeccuoHans- | CTu !
o onpoc, TecTupoBa-
C HanpaBsreHu- HOWN AeATenbHOCTM 6. 33YeT. SK3aME-
em npocpeC: Hannuve BnageeT HaBblkaMW WC- | He BnageeT HaBblkaMW WCMOMb- | BrnageeT HaBblkaMW WCMOMb30BaHUA 3HAHUS MaTeMaTU4ecKux HaLI:VIOHHbI‘e BOMpO-
CWOHanbHOW HaBbIKOB Nnonb30BaHWs 3HaHUS Ma- | 30BaHWUS 3HaHWS MaTemaTuye- | MeTOAOB ANS  peLleHWst CTaHOapTHbIX 3aday B COOTBETCTBUM C bl
OeATenbHOCTM | (BmageHwe | TeMaTM4eckux  MeTOAOB | CKMX METOAOB AN PelleHus | HampaBneHvem npodeccroHansHom
OMbITOM) ANA  pelleHust cTaHdapT- | CTaHAapTHbIX 3ajady B COOTBET-
HbIX 3ada4y B COOTBETCT- | CTBUM C HanpaBfeHnem npo-
BMM C  HanpasneHveMm | dheccroHanbHon
npodeccroHanbHon




2. CTpyKkTypa y4yeb6HOM paboThl, coaepxxaHme U TPyAOEMKOCTb OCHOBHbIX 31IeMEHTOB AUC-

UMNIUHbI
2.1 OpraHu3auMoHHas CTPYKTypa, TPYAOEMKOCTb U NilaH U3y4YeHUsi AUCLUMMNIIUHDI
TpyaoemkocTb, Yac
cemMmecTp, Kypc*
Bua yyebHou paboTbl cg:Hp?/l;; 3ao04Hasa hopma
Kypc/cem|Kypc/cem |Kypc/cem |Kypc/cem
2cem. | 3cem |4 cem. 12 /3 o/4 35
1. AyanTopHble 3aHATUA, BCEro 50 36 40 2 8 6 8
- nekunn 20 18 16 2 4 2 2
- MpaKTU4eckue 3aHATUSA (BKNoYas ceMmmnHaphbl) - - - - - - -
- nabopaTtopHble paboTbl 30 18 24 - 4 4 6
2. BHeayauTopHasn akageMuyeckas pabora 58 36 68 34 60 62 127
2.1 dukcumpoBaHHble BUAbl BHEAayAUTOPHbLIX CaMo- 34 16 40 34 26 32 45
CcTOoATEeNbHbIX paboT:
BbinonHeHve 1 caada nHaMBMAayansHOro 3afaHvs B
BUae: ) ) ) ) ) ) )
- KOHTPOJIbHOM paboThl (3ao4Has opma 06ydeHns) - - - 34 26 32 45
- HOMBUAyanbHoe pelueHve 3apad (o4Has dopma 34 16 40 ) ) ) )
06y4eHus)
2.2 CamocTosiTenbHOe N3y4eHne TeM/BONpocoB 10 10 10 ) 14 20 40
nporpamMmmsl
2.3 CamonogrotoBka K ayauTOPHbLIM 3aHATUAM 10 8 10 - 12 20
2.4 CamonopgroToBKa K y4acTuio U y4acTue B KOH-
TPONbHO-OLEHOUYHbIX MEPONPUATUAX, MPOBOAUMBIX 4 2 8 i 8 10 22
B pPaMKax TeKyLLero KOHTPOIsi OCBOEHWS ANCLMMNIIVHBI
(3a ucknovyeHuemM yYdméHHbix 8 nn. 2.1 — 2.2):
3. NonyyeHue 3a4éTa NO UTOraM oCBOEHUSA AUCLIU- + + ) i 4 4 i
NMWHbI
MoproTtoBka u caava 3Kk3amMeHa No uToram ocBoe- ) i 36 i i i 9
HUS AUCLMUNIIVHBI
Yachl 108 72 144 36 72 72 144
OBLLAA TpyaoeMKOCTb AUCLUIMIIUHbI: 3a4yeTHble 3 2 4 1 2 2 4
eAVHNLbI
lNMpumeyaHue:
* — cemecmp — AN O4YHOW N OYHO-3a04HON hopMbl 0BYYEHUS, KYpPC — ANs 3a04HON hopMbl 0ByYeHUs;
** _ KP/KI, pedhepata/acce/npeseHTaumm, KOHTPONbHOM paboThl (4N oby4vatoLwmxcs 3ao4Hon hopMbl 00yYeHUst), pacyeT-
HO-rpacomyeckon (pacyeTHO-aHaNUTMYEeCcKon) paboThl 1 Ap.;

2.2. YKpynHEHHaA cogepxaTenbHasi CTPYKTypa y4eO6HOM AUCLMNNUHBI U o6Llas cxemMa eé peanusauum B y4eo6-
HOM npouecce

TpyooemkocTb pasgena u ee pacnpegeneHue < & 'ﬁ_
no Bugam y4ebHon paboThbl, Yac. = _g_ T
P
AyaunTopHas pabota BAPO o8 .< © a
3aHATUA © =0 Toro
J o I S -~ x O
[} S T S PN T g
Homep 1 HanmeHoBaHue ° ° 3 cmbd 54¢
pazgena AMCLMNIMHGI. 3 < | S5 2 I % % 5 z g o
YKpYMHEHHbIE TeMbl pasgena 3 = 5188 & °c | 23 I1>g0¢g 52 ©
O [0] z _8_ o () o [=} = = = E c o @
o 2 o | Z © 8 | & gcgo s s 9
S lES| 2 3 e8arc -
T o| 8 = = @
Q m = T T
c o © o <z a
= g 38
s
2 3 5 7 8 9 10
OyHasa dopma oby4eHus
1 | 1.1 dnsmyeckne oCHOBbI Krlaccu4eckom 26 26 10 - 16 - -
MEeXaHUKM
1.2 MonekynspHas uvanka n TepMmoau- 82 24 10 - 14 58 34 KoHcnekT, OlK-1
HaMuKa BbINOSIHEHME
2 | 2.1 ONeKkTpnM4ecTBO 1 MarHeTnsm 72 36 18 - 18 36 16 npaktuyeckux | OMK-1
3 | 3.1 KonebaHus 1 BonHbI 80 12 6 - 6 68 40 3agaHun
3.2 Ontuka 20 20 4 - 16 - - OrnkK-1
3.3.Atom n Agpo 8 8 6 - 2 - -
[pomexyToyHasa aTTecTauns 36 3ayeT, aK3a-
MeH
WUToro no aucumnnuHe | 324 126 54 72 162 90




3aoyHan ¢popma 06yUyeHus

1 | 1.1. dnsunyeckme OCHOBbI KITAaCCUYECKON 38 4 2 - 2 34
MEXaHWUKM
1.2. MonekynspHas dusuka n TepmMoau- 66 6 4 - 2 60 60 KoHcnexT, OnK-1
Hamuka BbIMOMHEHNe
2 | 2.1 ONeKTpnYeCTBO U MarHeTU3Mm 68 6 2 - 4 62 32 npaktuueckux |_OMK-1
3.1 KonebaHus 1 BOMnHbI 111 4 2 - 2 107 45 3agaHui
3 | 3.2 Ontuka 12 2 - 2 10 - OnkK-1
3.3 Atom 1 8apo 12 2 - 2 10 -
MpomexyToyHas aTTecTauus 17 3ayer, ak3a-
MEH
Wtoro no gnecumnnuHe | 324 24 10 - 14 283 137

3. O6wue opraHM3aLMoOHHbIe TpeboBaHUsA K yuebHoM paboTe oby4aloLlerocs
3.1. OpraHusauus 3aHATUIM N TpeboBaHUsA K y4uebHOM paboTe obyuarowerocs
OpraHusaums 3aHATUA N0 AUCUUNIMHE HOCUT UMKNNYeckun xapakrep. o Tpem pasgenam npegycmoT-
peHa B3aMMOyBsa3aHHas Lienoyvka y4yebHbiX paboT: nekuus — camoctosiTenbHas paborta obyyatowuxcs (ay-
AVMTOpHas 1 BHeayauTopHas). Ha 3aHATMsAX cTyaeH4yeckas rpynna nonyyaeT 3afaHus U pekoMeHaaumuu.
[nsa csBoeBpeMeHHON nomoLwm oByvarLWwmMMca Npyu M3yYeHUn OUCUUMNMMHBI Kadheapon OpraHu3yloTcs
VHAMBUAYanbHbIE M rPYNMNOBbIE KOHCYNbTAUUN, yCTaHABNMBAETCS BPEMS NpMema BbINOSIHEHHbIX paborT.
YunTtbiBad cTaTyCc AOUCUMMIMHBI K €€ W3YYEeHMIO MpeabsBhsioTcs Ccrneaylowmne OpraHn3aunoHHbIe
TpeboBaHus;:
- obsizaTenbHOEe NoceleHre o0bydaLmMMcs BCeEX BUAOB ayaUTOPHbIX 3aHATUNR;
BELlEHMNE KOHCMEKTa B XOA€E NEKUMOHHBIX 3aHSATUN;
KayeCTBEHHas caMOCToATENbHAsi NOArOTOBKA K MPaKTUYECKMM 3aHSATUSIM, akTUBHasi paboTa Ha HuX;
- aKTUBHas, pUTMUYHas CaMOCTOATENbHas ayauMTopHas M BHeayauTOopHas paboTa obydvatowierocs B
COOTBETCTBMM C MMaHOM-rpadmkom, NpeacTaBrneHHbiM B Tabnuue 2.4; cBOEBpPEMEHHas caaya npeno-
[AaBaTento OTYETHbIX JOKYMEHTOB MO ayAUTOPHbIM U BHEAYAMTOPHBLIM Buaam pabor;
- B CMyyae Hanuyms NponyLieHHbIX obyyaloLWmnMes 3aHATUSIM, HEOOXOAMMO MONYYUTb KOHCYMbTaLMo
Mo NOAroTOBKE U OPOPMITEHMIO OTAENbHBIX BUOOB 3aaHuiN.
[ns ycnewHoro ocBoeHMs AuCuMnnuHbl, obyvarowemyca npegnaraloTcs y4ebHO-MHPOpPMaLMOHHbIE
WCTOYHMKMN B Buae y4ebHon, yiebHO-MeToaNYECKOM NMTepaTypbl MO BCEM pasgenam.

3.2. YcnoBusi gonycka K aKk3aMmeHy

Ok3ameH saBnsieTcAa OPMOW KOHTPONS, KOTOPbIA BbICTaBMsieTcs oOy4arLlwemMycs CcornacHo
«lMonoxeHnss O TeKylwem KOHTpOne YcneBaemoCTW, MNPOMEXYTOYHOM aTtTectaumn obydaromxca no
nporpaMmam BbiCcllero obpasoBaHud — nporpammam Gakanaspuata, nporpamMMamM crneuuanuteTa,
nporpaMmam marucTpatypbl U cpegHero npodeccuoHaneHoro obpasosaHma B PrE0OY BO Omckui TAY »,
BbIMOMHUBLLEMY B MOMIHOM 00beme Bce nepeyvncrnieHHble B n.2-3 TpeboBaHua k ydebGHom paboTe,
npowleawnin Bce BUAbI TECTUPOBAHUSA, BbINONHEHUS pedepaTta C NonoXuTensHOM oueHkon. B criyyae He
MOMHOMO BbIMOMHEHNST YKa3aHHbIX YCMOBMI MO YBaXWTENbHOM MNpUYMHe, obydatoliemycss MOryT ObiTb
NpeanoXxeHbl MHAMBUAYanbHbIE 3a4aHus Mo NponyLweHHoOMy y4ebHOMY MaTtepwuany.

4. J1eKLMOHHbIe 3aHATUA

Ona n3yvaroLmx QuCUnniiMHy YATaroTCA Jiekunm B COOTBETCTBUM C MNI1TaHOM, NnpencraBiieHHbIM B Tabnuue 3.

Tabrnuya 3 - J1eKUMOHHbIN KypcC.

Ne TpyaoemMKocTb No
B asgeny, yac.
pasaeny MpumeHsemMble UH-
b S Tema nekuunn. OCHOBHbIE BOMPOCHI TEMbI TepaKTUBHbIE
o @ = OYHas 3a04Has
oo = dopMbl 06y4eHNs
Y o dopma dopma
Q (=
1 2 3 4 5 6
2 cemecTp (o4Has cpopma obyyeHus), 2 n 3 cemecTp (3ao4Hasa hopma o6yyeHuUs)
Tema: ®Pusnyeckme OCHOBbLI KIlaCCUYECKOW Mexa-
HUKMW.
1 1-5 KuHemaTtuka mexaHunyeckoro AwkeHusi. KoopawuHat- 2 1 Nexums
HbIN, BEKTOPHLIN MeToAbl OnncaHusa ABvxeHus. KnHe- H
BM3yanmsauus
MaTuKa ABVXKEHNE NO OKPY>KHOCTH.
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OunHamuka. 3akoHbl AMHAMUKA. 3aKOH COXpaHEHUST M-
nyneca. Macca, cuna, ummnynbec. MOMEHT cunbl, MO-
MeHT mmnynbca. OCHOBHOW 3aKOH AMHaMMKU Bpalla-
TENbHOro ABMKEHUS

PaboTta n sHeprus. Pabota nepemeHHon cunbl. KnuHe-
MaTMyecKas M noTeHumanbHas dHeprud. 3akoH coxpa-
HEHMSI MEXaHNYECKON 3HEPIUMn.

TaroteHne. AnemeHTbl Teopumn nons. 3akoHbl Kenne-
pa. 3aKOH BCEMMPHOro TAroteHusi. Cuna Tskectu 1
Bec.PaboTta B none taroteHusi. Kocmudeckme ckopo-
CTWU.

OnemeHTbl CTO. lMpeobpasoBanne [anunes. Mexa-
HUYECKUI NPUHLMN OTHocuTenbHocTu. NpeobpasoBa-
Hue JlopeHLa 1 cneacTeme U3 HUX.

6-10

Tema: MonekynsipHasa cousnka v TepMmogMHaMuKa

TepmoguHamMu4eckuii 1 M-k MeTOAbl N3YYEeHUS Makpo-
Ten. NgeanbHbli ra3. OCHOBHOE ypaBHEHWE MOIEKY-
NSAPHO — KMHEeTUYeckon Teopun. CpeaHsas sHeprus Mo-
nekynbl

BHyTpeHHsAs aHeprus mnageanbHoOro rasa. TennoTa, pa-
bota. lNepBoe Hayano TepMOAMHAMUKM U €ro npume-
HeHue B usonpoueccam. Ob6paTumMbie n He obpaTMMble
npouecchl. Linkn KapHo. BTtopoe Havano tepmoauHa-
MUKW, DHTpOMNUS, €€ cTaTtnyeckoe TONKOBaHME U CBA3b
C TEPMOANHAMNYECKON BEPOSITHOCTHIO

Cunbl 1 noTeHUManbHas 3HEPrns MEXMOIEKYSIPHOro
B3aumogencTeusa.  YpaBHeHue  Ban-gep-Baanbca.
BHyTpeHHAsa aHeprus peanbHoro rasa. ekt [xo-
yns —ToMcoHa.

Jlekums — Busyanu-
3aums

CsowictBa xuakocTten. [1oBEpXHOCTHOE HaTshKeHue.
CwmaumsaHue. KannnnspHble sBneHus

TBepagble Tena. MoHo - 1 nonukpucTannbl. Tunbl Kpu-
cTannuyeckux TBepabix Ten.. edekTbl B kpuctannax.
TennoeMKkocTb TBepAbIX Ten. AMopdHble Tena.

O6wasn TpyOAoEMKOCTb NEKLMOHHOIO Kypca:

20

6

3 cemecTp (o4Has chopma obyuyeHus) 4 cemecTp (3aoyHas popma oO6yyYeHusn)

11-
19

Tema: QneKTpUYeCTBO U MarHeTU3Mm

OnekTpocTtatuka. 3nemMeHTapHbl 3apsd. 3akoH Cco-
XpaHeHus 3apsga. dnektpudeckoe none, 3akoH Kyno-
Ha. Teopema laycca eé npumeHeHwe Ons pacyéTa
nonen. Pabota cun nonsa no nepemMeLleHno TO4e4YHOro
3apsga. Uupkynauma Bektopa Hanpsbk€HHocTu. [lo-
TeHuman. CBs3b HaNPSXKEHHOCTU 1 NOTEeHLMana.

4

1

MMoCTOSHHBIM TOK. YCnoBus CyLlecTBOBaHMS Toka. 3a-
koH Oma. lNpasuna Kupxroga v ero npumeHeHus.

MarHuutHoe none. Baanmopgenictene TokoB. 3akoH AM-
nepa. 3akoH buo-CaBapa-Jlannaca n ero npumeHeHune
K pacyéTy nonen: Nons KPyroBoro Toka, NpsiMoro Toka.
MarHuTHbIN noTok. PaboTta MarHUTHOro nons.

Jlekuna c 3apaHee
3annaHnpoBaHHbIM
1 oLumnbkamm

fABneHne SnNeKTPOMarHUTHOM WHAYKUMKW. MarHuTHble
cBoWCTBa BellecTBa. Linpkynsaunst Bektopa MarHMTHom
MHOYKUMKU. FABneHne camoumHaykuun. TpaHchopmaTto-
pbl. JHEprus MarHUTHOro nons. 3AnekTpoMarHUTHas
Teopus Makceenna ans a/m nons.

O6wasn TpyooEMKOCTb NEKLMOHHOIO Kypca

18

2

4 cemecTp (0o4Has cpopma ob6yyeHus) 5 cemecTp (3ao4Hasa popma oby4eHuUs)

20-
22

Tema: Kone6aHus 1 BonHbI

MapmoHunyeckune konebaHus. HesaTyxarwowme anekTpu-
yeckne n mexaHumyeckne konebaHus. KonebaTtenbHbin
KOHTYp. MasaTHukn. CnoxeHne rapMOHMYECKUX Kore-
HaHun.

2

2

Jlekums —
BM3yanunsauus

11




EouvHbIV nogxoa k konebaHusam pasnuyHon gpusmye-
cKom npupoabl. OudpdepeHumansbHble ypaBHEHUSA CBO-
0OAHbIX rAPMOHUYECKMX KONebaHuNn, ux peLlueHue.

3artyxatwLme konebaHusa (anekTpuyeckne n
MexaHun4yeckme). Anepmoamnyeckuin npoLecc
.BbiHyaeHHble konebaHusi. Pe3oHaHc. lNepeMeHHbIn
TOK.

BonHoBble npouecckl. BorHoBoe ypaBHeHWe (0gHo-
MepHoe). PazoBasi U rpynnoBasi CKOPOCTb.

23-

Tema: OnTUkKa

Passutve npegctaBneHun O  nNpupode  cBeTa.
KorepeHTHOCTb X MOHOXPOMAaTUYHOCTb CBETOBbIX
BOSIH. PacyéT nHrepdepeHUMoHHON KapTuHbl OT OBYX
WUCTOYHMKOB. NHTepdepeHLmsa cBeTa.
UHTepdepeHuma cBeTa B TOHKMX  MNEHKax.
MpoceeTtneHue ontuku. MHTepdepomeTpoi.

Ondppakuna cseeta. [lpuHuun TorireHca-PpeHens.
Ondpakuns PpeHens. [Oudpaxkumsa PpayHrodepa.
Andpakuns Ha NPOCTPAHCTBEHHOW peLUETKe.

Monsipusauusa ceeTa. EcTtecTBeHHbIN n
nonsapu3oBaHHbI cBeT. 3akoHbl bptocTepa 1 Mantoca.
Monsponabl 1 X NPUMEHEHNE.

25-

Tema: Atom. fAapo.

KsaHTOBas npupoga u3nyyeHus. TennoBoe wsnyye-
Hue. 3akoHbl abcontoTHO YépHoro Tena. PoToaddpekxT.
Od ekt KomntoHa. CBeToBOE AaBrneHne. Kopnycky-
NAPHO — BOSIHOBOW Ayanunam. [dudpakums 3neKTpoHOB.
BonHoBasa dyHKums. YpaBHeHune LpeanHrepa.

2 - MpobnemHas
nekuuns

Atom Bogopoga no Pesepcopay - Bopy. Nponcxox-
AEeHUS NMMHenyaToro cnekTtpa Bogopoga. CepuanbHas

dopmyna.

CrtpoeHune atoma. M3oTonbl. PagnoaktnBHocTb. Agep-
Hasa peakumsi. 3aKOHbl COXpPaAHEHUA B SIAEPHbIX peak-
umax. LlenHaa peakums geneHus. OnemMeHTbl (ousmku
3ANeMeHTapHbIX YacTuy,

OO0wan TpyooeMKoCTb NEKUMOHHOro Kypca 3a ce-
MecTp

16 2

Obwas TpygoeMKOCTb NEKLUMOHHOro Kypca

54 10 X

Bcero nekuuin no gucumnnmHe: | 4vac.

M3 HMX B MHTEpPaKTUBHOW dhopme: yac.

- O4Haga cbopma obyyeHus 54

- 0OYHaga cbopma 0byyeHus 12

- 3a04Has opma obyyYeHns 10

- 3a04Hast opma obyyYeHns -

lMpumeyaHus:

- MaTepuanbHoO-TexHU4Yeckoe obecrneveHme NeKLUMOHHOro kypca — cM. MNpunoxeHue 6;
- obecneyeHne NeKLMOHHOTO Kypca y4ebHoM, y4ebHO-MeToaNYECKON NUTEPATYPOIA U UHBIMK BUBNMOTEYHO-
MHPOPMaLIMOHHBIMU Pecypcamm 1 cpeacTBaMu obecneyeHusi oGpa3oBaTenbHOro npouecca — cM. MNpunoxeHus

1m?2.
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5. ﬂpalcmqecme 3aHATUA NO AgucumniinHe n NnoaroToBkKka K HUM

JlaGopaTopHble  3aHSATVS MO Kypcy NMPOBOASTCS B COOTBETCTBUM C NiTaHOM, NpeacTaBneHHbIM B Tab-

nvue 4.
Ne TpygoemkocTb J1P, Cesisb ¢ BAPO o
yac 2
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1 2 3 4 5 6 7 8 9
1 «Mopsinok 06paboTky pesynbTaToB Npu 4 - + -
1-2 NpsiMbIX 3MepeHusix». «OnpeaeneHve
reoMeTpu4eckux pa3amepoB Ter 1 BblYMC-
NeHne OLMBOKY.
2 Onpepenexue yckopeHus cBoboaHOro 2 - + - 3OnemeHTbl y4eb-
nageHus npy noMoLLM MaTemMaTuyeckoro HOW KOHdepeH-
MasiTHVKA. unn
1 3 M3yyeHune BpawaTensHOro ABMKeHus ¢ 4 2 + -
nomoLbo MasTH1ka Obepbeka
3-8 4 OnpegeneHne ckopocTu nynu 6annucTu- 2 - + -
YECKNUM MEeTOA0M
5 OnpegeneHune koacbduumeHTa TpeHnst 4 - + - AnemeHTbl yyeb-
Ka4YeHUs C MOMOLLIbIO HAKITOHHOTO MasTHU- HOW KOH(epeH-
Ka. unn
(2 vaca)
6 OnbiT MNeppexa 2 + -
1 | 915| 7 [ UccnemosaHue 3onpoLieccos 6 2 + -
8 OnpepneneHne BsI3KOCTW XWOKOCTU METO- 2 - + -
gom CTokca
9 OnpepeneHue koaddurLmeHTa NOBEPXHO- 2 - + -
CTHOTO HaTSHXXEHUSA XUAOKOCTU
OnpegeneHve yaenbHON TEMNOEMKOCTH 2 - + - AnemeHTbl yyeb-
10 | TB€pAoro Tena HOW KOH(epeH-
unn
(2 yaca)
11 | N3mepeHue yaensHOro conpoTuBNeHUs - + -
NpoBOAHMKA 2
2 12 | N3y4yeHre anekTpruyeckux Lenem nocro- 4 - + -
SIHHOrO TOKa
13 | UN3y4yeHune npoueccos 3apsaku 1 paspsga 4 2 + -
KOHOeHcaTopa
16- 14 | WccnepoBaHve TeMnepaTypHol 3aBucu- 4 - + - OnemeHThbl y4eb-
24 MOGTW COMPOTUBIEHUS METanmMoB 1 Nony- HOW KOHepeH-
NPOBOAHMKOB unn
(2 yaca)
15 | N3yyeHne MarHUTHOro NOnsi KaTyLlKu C 4 2 + - OneMeHTbI y4eb-
TOKOM, 3NEKTPOMArHUTHOWM MHOYKLUMK ca- HOW KOH(bepeH-
MOWHOYKLMU 1 B3aUMHOWN MHOYKLMU unn
(2 vaca)
16 | Csi3aHHblE rapMOHUYeckue konebaHus 2 - + -
17 | W3y4eHme anekTpuyeckoro konebatenb- 4 2 + - AnemMeHTbl y4eb-
HOro KOHTypa HOM KOHdbepeH-
3 uum
(2 vaca)
25-
36 18 | OnpepeneHune OKYCHOrO paccTosiHUSA 4 - + -
CUCTEMbI JINH3
19 | N3mepeHue AnMHbI CBETOBOW BOSHbI MH- 4 2 + - 3OnemeHTbl y4eb-
TepdepeHUMOHHBIM METOLOM. HOW KOHbepeH-
unm
(2 vaca)
20 | OnpegeneHue nokasaTensi NpenoMseHns 4 - + -
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XWUOKOCTM Npu NomMoLm pedppakTpomMeTpa.

21 | Oudppakuns PpeHensi Ha NPOCTENLLNX 4 - + AnemMeHTbl yy4eb-
nperpagax. Andpakuma ®payHrocdepa Ha HOWN KOHbepeH-
wenm unn

(2 vaca)

22 | MayyeHune CnnoLHOro 1 IMHEN4aToro 2 2 +
CneKkTpa UsnyyeHus.

Wtoro 1P O6was TpyaoemkocTb JIP 72 14 X

* B T.4. npu ncnonb3oBaHum matepnanos MOOK «HassaHue», Ha3BaHue BY3a-pa3paboTtumka, HasBaHue nnatdopMbl U CCbIf-
Ka Ha Kypc (C ykaszaHuem fatbl nocnegHero obpalleHusi) (3anonHaeTcs B criydyae OCyLIecTBNeHUss obpasoBaTernbHOro npo-
Luecca C UCMonb30BaHMEM MaCCOBbIX OTKPbITbIX oHnanH-kypcos (MOOK) no nogmogenn 3 «MOOK kak anemeHT aktvBauun

06y4eHns B ayanTopmm Ha OCHOBE NpeaBapUTESIbHOr0 CaMOCTOSITENBHOIO M3YyYeHUsi»)

lMpumeyarus:

- MaTepuanbHO-TEXHNYecKoe obecneyeHne nabopaTtopHOro NpakTukyma — cM. Npunoxexue 6;

- obecneyeHve nabopaTopHOro NpakTMkyMa yyebHon, y4ebHO-MeToANYeCcKon nMTepaTypoi 1 UHbIMKM BBnnoTeyHo-
MHJOPMaLMOHHBIMKU pecypcaMu 1 cpeacTeamum obecneyeHns obpasoBaTenbHoro npouecca — cM. MNpunoxenus 1 mn 2.

MoaroToBka K NPakKTU4EeCKUM 3aHATUA nogpasymMmeBaeT BbINOJIHEHWE OOMaLUHEero 3agaHua K odepen-
HOMY 3aHATUIO NO 3aJaHNAM npenogaBaTtersid, BblAaBaeMbIM B KOHLE Npeablayuero 3aHATUA. Ona ocyLle-
CTBINeHunsa pa6OTbI Mo MOArOTOBKE K 3aHATUSIM, HEODXOAMMO O3HAKOMUTLCS C METOANYECKUMU yKa3aHnAaMn o
ancuuninunHe, BHMMaTellbHO O3HakKOMUTBLCA C nMTepaTypoﬁ N 3NEKTPOHHbIMU pecypcamMun, C pekoMmeHaaunamMm rno
noaroToBKe, Bonpocamn anAa CaMOKOHTPOIA.

6. O6wme meToanYECKME peKoMeHAaLMN NO U3YYEHUIO
oTAeNbHbIX pa3fenoB AUCLUMNIIMHbI

Mpn n3y4eHuM KOHKPETHOro pasgena OUCLMMNIUHBI, U3 YUCHa BbIHECEHHbIX Ha NEKUWOHHbIE U
npakTu4eckme 3aHsaTus, obyvaroemycs creqyeT yYnuTbiBaTb UNOXEHHbIE HUWXEe pekomeHgauumn. ObpaTtute
Ha HMX ocoboe BHMMaHue Npu NOAroTOBKE K aTTecTauuu.

PaboTta no Teme npexage Bcero npegrnonaraeTt ee nsyvyeHne no y4ebHuky unm nocobuto. Heobxogumo
BblpabaTbiBaTb CAMOCTOATENbHbIE CY)XAEHWS, OOMOMHAS UX aprymMeHTaumnen, 4to 1 cnegyeTt 4eMOHCTPMpPO-
BaTb Ha ceMuHapax. [na BbipaboTKM CaMOCTOSTENBHOMO CYXXAEHUS BaXHbIM SIBNSETCA ymMeHue paboTtaTb C
Hay4YHOW NUTEpaTypomn

7. O6wme meToanyeckme pekomeHgauMm no oopMIEHUIO U BbINONIHEHUIO oTAEeNbHLIX BuaoB BAPO
7.1. PekoMeHgauum no BbINOSIHEHVIO MHANBUAYaNbHbIX 3ag4aHuin

MHamBuayanbHble 3agaHusa HanpasfeHbl Ha POopMUMpoBaHWE YMeHW paboTaTb CamMOCTOATEMbHO,
OCMBICIIEHHO OTOUpaTh 1 0OPMNATE MaTepuan, pacnpegenate cBo€ paboyee Bpems, paboTaTb C pasnuu-
HbIMU TUNaMn MaTepuanos.

MHovBmayanbHble 3agaHus NpeacTaensitoT cobon kKoMNneke 3afgad, KoTopble OXBaTbIBalOT BCe pasge-
bl U3y4aemblit AUCLUNINHBI.

UHauBuayanbHoe 3agaHue Ned
«MexaHuka» nu «MonekynsipHas pusnka u TepmoanHaMmmKa»
1BapuaHT

3anaya 1. ABTOMOOMIIE Maccoit 2 T ABMXKETCS B TOPY, Yrojl HAKJIOHA KOTOPOM K TOPU30HTY
n]
pasen 30 . Kakyro paGoTy coBepiimia cujia TATH Ha MyTH 3 KM, €CIIH M3BECTHO, YTO aBTOMOOMIIb

neuraics ¢ yckopenueM 0,2 /¢ ? Koapduuuent tpennus 0,1.
3anaya 2. BeluucianTe n3MEHEHNE BHYTPEHHEN YHEPTUH

ras3a, €cilM eMmy nepenaHo kKosnuecTBo TeraoThl 200 /X ¥ BHEIIHME CHUJIBI COBEPIIAIOT HAJ HUM
paboty 600/1x.

3anaga 3. Ha crone crout Tenexka maccoid m1=4 kr. K tenexke npuBsizaH 0JIUH KOHEI] IIHY-
pa, nepekuHyToro yepes 61ok. C KakuM yCKOpeHueM a OyJeT ABUraThCs TENEKKa, eClU K APYyroMy
KOHIly IIHypa NpUBA3aTh TUPI0 Maccoil m2=1 kr?

3anada 4. MarepuanpHas TOYKa MacCOM m=2 KI' JABHXKETCS MOJ ACHCTBUEM HEKOTOPOW CHIIBI
F cornacuo ypaBuenuto x=A+Bt+Ct2+Dt3, rne C=1 m/c2, D=-0,2 m/c3. HaiiTu 3HaueHus 310 cu-

JIbl B MOMEHTBI BpemeHH t1=2 ¢ u t2=5 c. B kakoii MOMEHT BPEMEHHM CUJia paBHA HYJIO?
3a,qaqa 5. Onpep,enmb MaccCy aTtoMa Xele3a U MONeKyrbl YrnekKMcrnoro rasa.

2 BapuaHT
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3anava 1. Karep, nBurasce BHU3 110 TEUEHUIO, 3aTPaTHJI BpeMs B n = 3 pa3a MEHbIIIE, YEM Ha
oOpatHbIil myTh. ONpenennTh, ¢ KAKUMU CKOPOCTSIMH OTHOCUTENIbHO Oepera JBUTAJICs KaTep, eclu
CpeIHsIsl CKOPOCTh Ha BCeM IMYTH cocTaBmia V = 6 KM/4.

3agayva 2. DkBaTopuaibHbIi paguyc 3emiun paBeH 6370xkm. OnpenaenuTs JUHEUHYIO U YIJIO-
BYIO CKOPOCTH JIBUKEHHS TOUEK 3KBAaTOpa MpHU BpallleHUU 3€MJIU BOKPYT OCH.

'

.

|

l
0 2 i ¢

3anaua 3. Ha pucyHke npejacraBieHbl rpauKu 3aBUCHMOCTH KOOPAMHATHI IBYX TeIl OT Bpe-
MeHH. ['paduku Kakux 3aBUCUMOCTeH nmoka3anbl? Kakoii BUI UMEIOT rpadK 3aBUCUMOCTH CKOPO-
CTH ¥ TIyTU MPOMJIEHHOTO TE€JIOM, OT BpEMEHU?

3anava 4. Beluucnure W3MEHEHHE BHYTPEHHEH PHEpPrHM raza, €clid eMy MepeaHo KOJIHYECTBO

tertoTel 200 [ ¥ BHEITHUE CHIIBI COBEPIIAIOT Hax HUM padoty 600/1x.

3anaya 5. MooTopHas nogka maccod m=400 Kr HauWHAET ABUraThbes 1o o3epy. Cuna saru F
motopa paBHa 0,2 kH. Cuuras cuiny conporuieHus Fc nponopiuoHaibHON CKOPOCTH, OIPENEIIUTh
CKOPOCTh V 1011k 4yepe3 At=20 c mocie Hayana ee napwkeHus. Koaddumuent conporusiaeHus k=20
Kr/C.

3 BapmaHT

3anaya 1. KakoBa cpenHsisi 3Heprus MOCTYNATEIbHOIO JBUKEHUSI MOJIEKYJIbl MI€aIbHOIO ra3a Ipu
temrepatype 300K ?
3amaua 2. MpeanpHas TeruioBas MamuHa padoraet no uukiy Kapno, repmuueckuit KI1J[ kotoporo
40%. Temneparypa termonpuemuuka 0 rpagycos no Llenscuro. Haiitu Temneparypy Temioornar-
YHKa U padoTy U30TEPMHUECKOT0 CHKATHSA, €CIIM padoTa H30TEPMHUECKOTO pacirpenus 8 JIx.
3anauva 3. Ha ropu3oHTaIbHON MOBEPXHOCTH HaxoauTcs Opycok maccoit m1=2 kr. Koao-
¢unuent tpenus f1 6pycka o nmosepxHocts paBeH 0,2. Ha Opycke Haxoautcs apyroit Opycok mac-
coit m2=8 kr. Koaduuuent tpenus f2 sepxnero Opycka o HmxHMA paBeH 0,3. K Bepxuemy Opy-
CKYy MIPUJIO’KEHA cuiia F. Onpenenurs:
1) 3nauenue cuibl F1, mpu KOTOpOM HaYHETCSI COBMECTHOE CKOJIbKEHHE OPYCKOB IO IOBEPXHOCTH;
2) 3HayeHue cwibl F2, mpu KOTOpoM BepxHHIl OpyCOK HAayHET MPOCKaIb3bIBaTh OTHOCUTEIBHO
HWKHETO
3amaua 4. .Haiigute CpeiHIO CKOPOCTh JBUKCHHS aBTOMOOWIIS, €CIM W3BECTHO, YTO Y4 YacTh
BpPEMEHH OH JIBUTAJICSI CO CKOPOCTBIO 16M/c, a Bce OCTalIbHOE BPEMSI — CO CKOPOCThIO 8M/C.
3amaua 5. [lon neficTBHEM MOCTOSIHHOW CUJTbl F BaroHeTka mpoiia myTh S=5 M 1 mpuoopena
ckopocTh V=2 M/c. Onpenenuts paboTy A cuibl, eciii Macca m BaroHetku pasHa 400 xr u kod3¢-
¢unuent tpenus =0,01.

4 BapuaHT

3anaua 1. HeBecomblii 070K YKpEIUIEH B BEPLIMHE HAKJIOHHOW IUIOCKOCTH, COCTAaBIISIOIIEH C ro-
puszonToM yroa a = 30°. ['upu 1 u 2 onuHakoBOW Macchl ml, = m2 = 1 Kr COeIMHEHBI HUTBIO U Te-
pPEeKUHYTHI uepe3 O1ok. Haiitu yckopeHue a, ¢ KOTOPBIM JIBUXKYTCSI THPH, U CHITY HaTSOKEHUS HUTH
T. TpeHuem rupu 0 HAKJIOHHYIO IJIOCKOCTh U TPEHHEM B OJIOKe MpeHeOpeyb.
3anauva 2. TeroBas mamuHa ¢ KITJ{ 60% 3a ki paboThl OTAAeT XOJOIUIBHUKY KOJIWYe-
cTBO Tem1oThl, paBHOe 100 [[x. Kakoe Konu4ecTBO TEIUIOTHI 32 LIUKJI MAILMHA [TOJIy4aeT OT Harpe-
Barens?
3anayga 3. /IBa BenocumequcTa eayT HaBCTpeuy ApYr ApYry: OJMH U3 HUX, UMes CKOPOCTh 18

KM/4, IOJHUMAETCA B TOPy ¢ yckopenueM - 20 cm/S", a apyroii , umes ckopocTs 5,4 km/4. Criycka-
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ercs ¢ Topsl ¢ yckoperueM 0,2 M/”. Uepes cKOIbKO BpeMEHH OHH BCTPETATCS U KAKOE PACCTOSHUE
JI0 BCTPEUH MPOIIEN KaXbIi, €CIIM PACCTOSTHUE MEXIY HUMHU B Ha4YaJIbHbI MOMEHT paBHO 130 m?
3anaua 4. Bo ckoibKO pa3 cpeiHss KBaJpaTUUHAsi CKOPOCTh MOJIEKYJ BO3/yXa B JIETHUI JI€Hb NpU

TeMreparype 30 C 0oJIblIle, YeM B 3UMHUMN JIEHb TIPH TEMIIEPATYPE - 30 C

3anaya 5. C GamHu OpOIIEHO TeJI0 B FOPU30HTAIBHOM HAMpPaBICHUH CO CKOPOCThIO 15 m/c.
[Ipenebperasi CONPOTUBICHUEM BO3/1yXa, ONPEACIIUTh PAANYC KPUBU3HBI TPACKTOPUH Teja yepe3 2
C TmocJje Hayalla ABUKCHHUS.

5 BapuaHT

3agayva 1. I'a3 npu gaBnenun 0,2 mlla u Temmneparype 15.: uMeer oowveM 5 1. Uemy paBeH 00beM
ra3a 3TOl Macchl, NMPU HOPMAJIbHBIX YCIOBUIX?

3anaga 2. Teno OpoIIeHO BEPTUKAILHO BBEPX CO CKOPOCTHIO 16M/c. Ha Kakoii BBICOTE €ro KuHe-
TUYecKasi SHEpPIus paBHa MOTEHIMaIbHOI? CONpOTHUBIEHUE BO3/1yXa HE YUUTHIBATh.

3anaua 3. [Ipu yBennyenuu gasnenus B 1,5 pa3za o0bem raza ymensimics Ha 30 min. Haiitu nep-
BOHauYaJIbHBIA 00BEM?

3amaua 4. HeBecomblit 010K yKperieH Ha KoHIile ctona. ['upu 1 u 2 oguHakoBoi Maccel ml, = m2
= 1 Kr coelMHEHBI HUTHIO U TIEpEeKUHYTHI Yepe3 O1ok. Koaddumuent tpenus rupu 2 o cron k - 0,1.
Haiitu yckopenue a, ¢ KOTOPbIM ABMXKYTCSI THpHU, U CUJIy HaTskeHus HUTU T. TpeHueM B Onoke
peHeOpeyb.

t

2
3amaua 5. J[BukeHue Tena BIOJIb OcH X OMUCHIBAETCS ypaBHEeHUEM: X=3 + 2t + = (m). Uemy paB-

Ha CPEHSSl CKOPOCTh €r0 3a BTOPYIO CEKYHIY?

6 BapuaHT
3amaua 1. CKOJIBKO MOJIEKYJT BO3AyXa COACPKUTCA B Oa/NIOHE BMECTUMOCTBIO 60 J1 pu TeMriepa-

Type 27°Cu nasinenun 500000 I1a? Yemy paBHa macca 0JTHOM MOJIEKYJIbI BO3Ayxa?

3amaua 2. Teno maccoit m = 2 Kr IBHXKETCS MPSMOJIMHEWHO 10 3aKoHy s = A — B*t + C*t"2 —
D*t"3 (C = 2 m/c"2, D = 0,4 M/c"3). Onpenenuts cuily, IEHCTBYIOLIYIO Ha TEJO B KOHIIE MEpBOI
CEKYHJIbI JIBHKCHHUS.

3anaua 3. Hlapuk maccoit m=100 r yman ¢ BbicoThl h=2,5 M Ha rOpU30HTANbHYIO IUIUTY, Macca
KOTOPOM MHOTO 0OJIbIlIe MAcChI IIapHUKa, U OTCKOYMI OT Hee BBepX. CunTas yjnap adCoJIIOTHO yIpy-
MM, OTIPEJIIUTh UMITYJIbC P, MTOJy4YE€HHBIH IITUTOM.

3anaua 4. Teno magaer ¢ BeicoThl h = 19,6 M ¢ HauanbHOU ckopocThio VO = 0. Kakoii nyTb npoii-
JIEeT TeJIO 3a MepByIo U nocnenHoro 0,1c cBoero nBuxeHus?

3amaua 5. Temo maccoit m=0,2 Kr cockanb3biBaeT 0e3 TpeHus 1o xenoly BeicoToi h=2 m. Ha-
yajbHas ckopocTh VO mapuka paBHa Hymro0. HaiiTi u3meHenue Ap ummysnbca mapuka 1 UMIYJIbC p,
MOJIyYEHHBIN XKeJI000M IPU JBUKEHHUU Tea.

MuaouBuayansHoe 3agaHue Ne2
«AneKTpocTaTuKa U NOCTOAHHLIN TOK» U «MarHeTuam»

1 BapmaHT

3anava 1. J/IBa MajeHbKUX OJMHAKOBBIX METAJUIMYECKUX IIApHUKa 3apsKEHBI MOJT0KUTETbHBIMU
3apsnamu q U 4q. LleHTpbl mapuKoB HAXOAATCS HAa PAacCTOSTHUM T Ipyr oT Apyra. lapuku npusenu
B conpuKocHOBeHUe. Ha kakoe paccTosiHue X Mmocje 3TOro HyKHO pa3BeCTH MX LIEHTPhI, YTOOBI CH-
J1a B3aUMOJIEHCTBUS OCTajach MpexHen?

3anmava 2. .HanpspkeHune Ha 3akumax resepartopa 36 B, a conmpoTuBieHue BHEIIHEW 1enu B 9
pa3 Oonbiie BHyTpeHHero conportusieHus. Kakosa 3/1C renepatopa?

3amaua 3. KakoBa MHAYKIMS MarHUTHOTO TOJISI, B KOTOPOM Ha MPOBOJHUK C JYTMHOW aKTUBHOMN
yact Scm aeictByet cuna 50 MH? Cuna toka B npoBoanuke 25 A. IIpoBOJHUK pacmookeH nep-
NEHAUKYISIPHO MHAYKLIUHA MarHUTHOTO MOJIS.
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3anaua 4. Pamka, coneprkamas 1500 ButkoB miomanso 50 cM2, paBHOMEPHO BpalllaeTcsl B Mar-
HUTHOM I10JI€ C HampspKeHHOCThI0 8 X 104 a/m, nmenas 480 o6/mMuH. OnpeneanTh MaKCUMaIbHYIO
O/1C nHAyKIMK, BOZHUKAIOIIEH B pPaMKe.

3amaua 5. Jlamma, paccuntanHas Ha HampspbkeHue 127 B, morpebnser momuocts 50 Bt. Kakoe
JIOTIOJIHUTEIBHOE COIPOTUBIIEHUE HYKHO NMPUCOEAUHUTH K JIaMIle, YTOObl BKJIIOYHUTh €€ B CETh C
HanpspkeHueM 220 B?

2BapuaHT

3amaua | .DnekTpuyeckoe IMoje CO3AaHO JIBYMSI OJMHAKOBBIMHU MapaJlIeIbHBIMH IIACTUHAMU

s

cM .
omaaso 150 Kaknad. [lmacTunsl pacnonoxeHbl Ha MajioM (10 CPAaBHEHHIO C JIMHEHMHBIMU
pa3MepaMH IUIaCTHH) pAacCTOSHUU JIpYr oT Apyra. Ha ogHOM M3 miiacTUH paBHOMEPHO paclpeneieH

92=1150 uKu. Onpenenure HanpsKeHHOCTh E anektpuye-

3apsia 91= . 50uKn, Ha JApYrou 3apsiz
CKOT'O TOJISl MEX/1Y TUIaCTUHAMM.
3agaya 2. PaccunTaTh cxeMy pHC.2, COCTaBUB CUCTEMY YpaBHEHHMI Ha OCHOBAHUHU 3aKOHOB

Kupxrodga.

Puc2.
VcxonHble JaHHBIE K 3aj1aye:
E1=60B; E2=80B; E3=70B;
R1 =20 0Owm; R2 =50 Owm; r03 =5 Om; R4 =65 OMm; R5 =85 Om.
3amaua 3. Kakoii MUHMMAaJIbHOH CKOPOCTBIO VMin JOJDKEH 00J1aJaTh MPOTOH, YTOOBI OH CMOT

JOCTUTHYTh MOBEPXHOCTHU IMOJIOKUTEIBHO 3apsHKEHHOT0 METAJUIMYECKOI0 1Iapa, UMEIOLIEero MOTeH-
nuan = 400 B. HauansHoe paccTosiHue mpoToHa OT MoBepXHOCTH miapa r = 3R, rae R — paauyc
niapa.

3anava 4. C kakoil CuJI0M B3aUMOJEMCTBOBAIM Obl JIBE KAIlJIM BOJIbI HA PACCTOSIHUU 1 KM, eciiu Obl
yJlalnoch nepenaTh 0JHON u3 Kamenb 1% Bcex 3JIeKTPOHOB, COIEpIKAIMXCS B IpYTroil Karuie Maccoi
0,03 r?

3agaua 5. Cuiia TOKa B TOPU30HTAIBHO PACHOJIO0KEHHOM MPOBOAHUKE ATMHON 20 cM. U Maccoit
4r paBHa 10A. HailiTu MHAYKUHIO MAarHUTHOTO MOJIS, B KOTOPOE HY)KHO IOMECTUThH MPOBOJIHUK,
4TOOBI CHJIA TSDKECTH YPaBHOBECUIIACH CHIION AmIepa.

3 BapuaHT
3anava 1. Cuia Toka B IpOBOJHUKE U3MEHSETCS cO BpeMeHeM 1o 3akoHy | = [0sin wt. Onpenenuth
KOJIMYECTBO TEIUIOTHI (), KOTOPOE BBIIEIUTCS B IPOBOJAHMKE 3a BPEMS, paBHOE IIOJIOBUHE IEpUOA
T,ectm I0=10 A, w=100m c—1.
3amaya 2. Cuila TOKa B TOPU30HTAJIBHO PACIIONIOKEHHOM MPOBOJHUKE JUIMHOM 20 cM. U Macco 4r
paBHa 10A. HaliTiu MHIYKIIMIO MarHUTHOTO TOJIs, B KOTOPOE HY)KHO TMTOMECTUTH MTPOBOIHUK, YTOOBI
CHUJIa TSDKECTH ypaBHOBECUIIAch CUIIOW AMIiepa.
3amada 3. B HanpaBiIe€HHOM BEPTUKAIBHO BHU3 OJHOPOJHOM 3JIEKTPUYECKOM I0JI€ HAIPSHKEHHO-
CTBIO 1,3*105B/M KareJbKa >KMJIKOCTH MAacCOr 2*1 ’ rpamMM OKa3zajach B paBHoBecuu. Haiinure
3apsij KamnelbKU U YKCIIO U30BITOYHBIX 3JIEKTPOHOB Ha HEH.
3anaua 4. Ucrounuk Toka ¢ DJIC 2 B u BHyTpenHuM conpotusieHreM 0,8 OM 3aMKHYT HUKEJIUHO-
BOM IPOBOJIOKON JuHOM 2,1 M u cedenneMm 0,21 mm2. Onpenennre HanpsHKEHUE Ha 3aKUMax HC-
TOYHUKA TOKA.
3anava 5. B HampaBieHuu, NEPHEHANKYISIPHOM JUHUSAM HHAYKLWHU, BJIETaeT B MarHUTHOE MOJie
anb(a-yactuna co ckopocthio 3,2 +105 m/c. Haiinute nHAYKIUIO MO, eciau anb(a-yacTuia Oomnu-
caja B ToJie OKPY>XKHOCTh panuycom 6,64 *10-2m. (Macca anbda-gactuibl 6,64 <10-27 xr, ee 3apsia
3,2 «10-19 K1)
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4BapuaHT

3anaga 1. J[Be nammbl MomHOCTHI0 90 1 40 BT BKIIIOYEHBI MTapallIENbHO B CETh, C HANPSDKEHUEM

220 B. Onpenenute CONPOTUBIICHUE KaXKIOM JJaMITbl U TOK, MPOTEKAIOIINIA Yepe3 KaKIyIo JJaMIly.
1078 1078
3amaua 2. Toueunsle 3apsabl 1* K u 2% Kun 3akpensensl Ha pacctossHuu 1 M Apyr ot

Ipyra B Bakyyme. Ha npsimoii, coequHstomei 31 3apsbl, HaI}OI[I/IHaKOBOM PacCTOSIHUU OT KaXKI0Tro
U3 HUX TIOMEUICHO MaJeHbKOE TeJ0, HECYIIee 3apsil -3*1':l K. KakoBbI MOTyJb U HaIIpaBlICHUE
CHUJIbI, ICHCTBYIOIICH Ha TEI0?

3agaua 3. DuekTpuyeckoe mojie 00pa3oBaHO JIBYMs OIMHAKOBBIMU Pa3HOWMEHHBIMH TOYCYHBIMU
sapsnamu SHKI. Paccrosinue mexnay 3apsimamu 10 cM. Onpenenuth HanpsoKeHHOCTh Toisi: 1) B
TOYKE, JIeXKalllel Ha MPOJAOHKECHUHU JIMHUHU, COEIUHSIONICH EHTPHI 3aps0B, HA paccTosiHUU 10 cM
OT OTPULIATEJILHOTO 3apsijia. 2) B TOUKE, Jiexallel MOCpeANHE MEX Iy 3apsiIaMu.

3anaua 4. 3a Bpems Sc Tok B uenu uamenuwics ot 20 qo SA, npu stom 3.J1.C. caMOMHAYKIINH, BO3-
HUKIIAsg BO BKJIIOUYEHHOM B IIENb KaTYIIKe, OKazajiach paBHOU 24B. KakoBa HHIYKTMBHOCTh KaTyIlI-
Ku?

3agava 5. Cuia ToKa B TOPU30HTAIIBHO PACIIOIOKEHHOM MPOBOAHUKE MJIMHOU 20 cM. U Maccoit 4r
paBHa 10A. HaliTu MHAYKIIMIO MAarHUTHOTO TOJIs,, B KOTOPOE HYKHO ITIOMECTUTH NPOBOIHUK, YTOOBI
CHUJIa TSOKECTH YpaBHOBECHIIACh CUJION AmIepa.

S BapuaHT

-8
3anauva 1. IIpuirHKA Maccon ! rpaMM HaxOJUTCS B BO3JyXE€ MEXKIY JABYMsI TOPU30HTATbHBIMU
Pa3HOMMEHHO M PaBHOMEPHO 3apsHKEHHBIMU IUIACTUHAMH C Pa3HOCTHIO MOTEHIManoB 5 kB. pac-
CTOSIHUE MEXAY IutacTuHaMu 5 cM. Kakum 3apsiiom o0siafaer MbUTHHKA, €CIIN €€ BEC YPaBHOBEIIIH-
BaeTCs JICUCTBUEM Ha HEE IEKTPUUYECKOM CHUIIBI?

3amaua 2. 3a Bpems Sc Tok B 1enu usmenusics ot 20 go 5A, npu stom 3.J1.C. caMOMHIyKIIUU, BO3-
HUKIIAs BO BKIIFOUEHHOM B IIeTIh KaTyIIIKe, oka3anach paBHoOM 24B. KakoBa MHAYKTHBHOCTh KaTyIlI-
Ku?

3anmauva 3. C kakoii cunoii F OyayT mpuTSIruBaThcs [Ba OJMHAKOBBIX CBHHIIOBBHIX IIAPHKA PATUyCcOM
r =1 cM, pacnosio)eHHbIe Ha paccTostHUA R = 1 M Apyr ot npyra, eciy y KaxJI0Tro atomMa IepBoro
[IapuKa OTHATH MO OJHOMY JJIEKTPOHY U BCE OTH AJIEKTPOHBI MEPEHECTH Ha BTOpoMl mapuk? Mo-
nsipHast Mmacca cBuHia M = 207x10-3 kr/mob, iotHocTh p = 11,3 r/cMm3.

3anava 4. KakoBa WHAYKIIMSI MAaTHUTHOTO TOJIsI, B KOTOPOM Ha MPOBOJHUK C UTMHOW aKTHBHOW Yac-
1 ScMm neictyet cuiia 50 MH? Cuna toka B mpoBoHuke 25 A. [IpoBOHUK pacmoiokeH MepreH-
TUKYISAPHO UHIYKIIMH MarHUTHOTO TOJIS.

3anava 5. Kakas cuna neficTByeT Ha MPOTOH, ABIKYIIMMHCA co ckopocThio 10Mm/c B MarHUTHOM
none uHaykuuei 0,2Tn neprneHaAuKyaspHO THHUSIM UHTYKITUH?

6 BapuaHT

3anava 1. .B HampaBieHuu, neprneHAUKYISIPHOM JIMHUSAM WHAYKLWH, BIETa€T B MAarHUTHOE IOJie
anba-yacTuna co ckopocthio 3,2 +105 m/c. Haiinute nHAyKIUIO MO, eciau anb(a-yacTuia Oomu-
caJia B I1OJIe OKPY>KHOCTb paanycoM 6,64 «10-2m. (Macca anbda-gactunpt 6,64 <10-27 kr, ee 3apsin
3,2 «10-19 K1)

3amaua 2. ToHKuH MeTauTMYeCKui crepkeHb JmHON | = 50 cM Bpamaercs B OJJHOPOAHOM Mar-
HUTHOM 1oJie ¢ uHAykuuei B = 10 MTu BOKpyr neprneHauKyIspHON K CTEPKHIO OCH, OTCTOSILIEN OT
OJHOTO MX €ro KOHIOB Ha paccTtossHnu L = 25 c¢M Ha mpoAOKEHHH CTepxHd, aenas n = 100
00/muH. Haiitu pa3sHocts noteHnuanoB U, BOZHUKAIOUIYI0 MEXY KOHIIAMHU CTEpPXKHS, €CIH YroJ
MEXy OCBIO BPAILEHUs U BEKTOPOM MarHUTHOM MHIYKIIMM paBeH o = 60°.

3anaua 3. Pamka, coxepskamas 1500 BuTkoB miomanpio 50 cM2, paBHOMEPHO BPAILLAETCSl B Mar-
HUTHOM I10JI€ C HampspKeHHOCThI0 8 X 104 a/m, nemas 480 o6/mMuH. OnpeneauTh MaKCUMaIbHYIO
O/1C nHayKIMH, BOZHUKAIOIIEH B pPAMKE.

18



3anaua 4. 3a Bpems Sc Tok B uenu uaMenuiics ot 20 go SA, npu stom 3.J[.C. caMOMHAYKIINH, BO3-
HUKIIAsg BO BKJIIOUEHHOM B IIENb KaTyIIKe, Okazanack paBHoU 24B. KakoBa HHIYKTUBHOCTH KaTyIlI-
Ku?

3amaua 5. Kaxkoit 3apsin mpuoOpen Ob1 MenHbIN map ¢ paaunycoM R=10cM. eciau Ob1 ymanoch yna-

M .
JUTH BCE AJIEKTPOHBI MpoBoguMocTu? IlnotHocTs Meau p=8,9r/ , aromHubIii Bec A=64. 3apsn
10-19 1022 5

anekTpona e=1,6* K. aucno ABoraapo 6* . Cuurarp, YTO Ha KX aTOM MeIu MpH-
XOJIUTCS OJTUH 3JIEKTPOH MPOBOIUMOCTH.

UHamBuayanbHoe 3apaHue Ne3
«Kone6aHusi n BonHbI» «OnTuUKa» U «ATOM M aTOMHOE AZPO»

1 BapnaHT

3anaya 1. KosebaTenpHblil KOHTYp COCTOUT U3 KaTymku HHAyKTUBHOCTU L=0,2 MI'H 1 nepemeHHoO-
ro KOHJIEHCATOpa, JIEKTPOEMKOCTh KOTOPOTr0 MOXKET MEHAThCs B mnpenenax oT 50 mo 450 nd. Ha
KaKHe JUIMHBI BOJIH MOKET HACTPauBaThCsl KOHTYp?

3anauva 2. Ha pacctosnuu d = 20 cM oT cobuparolieil THH3bI HAaXOAUTCS MPEIMET, IPUUEM €ro Aei-

CTBUTEIIbHOE M300pakeHne B k = 4 paza Oombiie npeamera. Haiinure ontudeckyro cuiny D JTHH3BL
14

3amaua 3. Kakas 10718 paaMOaKTUBHBIX sjep u3oToma 9 pacmazgercs uepes 10 ner, eciu ero me-
puoz nostypacnaza paseH 557 ner?
3anava 4. CKoOJIbKO IpaMMOB ypaHa ¢ aTOMHON Maccoii 0,238Kr/Momb pacuierisiercs B Xo1e CyTo4-

10° Bt? [e-

HOM pa6OTbI aTOMHOM QJICKTPOCTAHI UM, TCIIJIOBAd MOIIHOCTDL KOTOpOﬁ COCTaBJIACT

-28
dekT Macc npu JAeNeHUN sipa ypaHa paBeH 4* 10 kr. KIIJ[ cranuuu coctasusier 20 %.
3anmaua 5. KoneOaTenbHbII KOHTYpP COCTOMT U3 KOHAEHCATOpa eMKOCThI0 7 MK®D W KaTyIIKH, WH-
OyKTuBHOCTH KoTopoi 0,23 T'n, a conporusnerne 40 Om. Konaencaropy coobmuiarot 3apsn 5,6¢10-
12 Kn. Haiinute: nepuos Kose6aHuii, BOSHUKAIOIIUX B KOHTYpE.
2BapuaHT

45
3anava 1. [lepuon momypacnaga paguoakTUBHOTO HM30TOMNA KaJbLUS 20¢ Acocrapnsier 164 cyTok.

24 43
Ecnu n3navansHo OBLIO 4-10 aTOMOB 3“(' a’ TO IPUMEPHO CKOJIBKO UX 6yz[eT qepes 328 cyTOK?

3anaua 2. JIyu cBeTa BBIXOJUT W3 CKUMUAApa B BOo3AyX. IIpesenbHbIN yros MoJHOrO BHYTPEHHETO
OTpaXXEHUS JUIs 3TOTO JIy4da paBeH 45rpaa. HallTu CKOpoCcTh pacpocTpaHEeHUs CBETa B CKUIUAAPE.
3anaua 3. Kakyio 3JeKTpOEMKOCTh JAOJDKEH UMETh KOHJEHCATOp Ui TOTO, YTOOBI COCTOSIIMNA M3
ATOTO KOHJIEHCATOpa M KAaTYIIKH HWHIYKTUBHOCTBIO 10MI'H KoyiebaTenbHbIH KOHTYP paauolpHeM-
HUKa OblT HacTpoeH Ha BOJHY 1000M.

3anaua 4. Ilpeamer moMelnieH Ha pacCTOSHUU 25 ¢M Iepenl epetHuM GokycoM coduparoiiei JnH-
3bl. MI300paskeHue mpeaMera Moxy4aeTcsl Ha pacCTossHUM 36¢M. 3a 3a1HUM QokycoM. OmnpenennThb
(boKyCcHOE pacCTOsSIHUE.

3agaua 5.Yepe3 audpakiuoHHyI0 pemeTky, uMmeronryo 200 mTpruxoB Ha MIJTUMETP, TPOIYIEHO
MOHOXPOMAaTHYECKOE U3IIyYE€HHE C JUIMHOM BOJHBI 750 HM. OrnpenennuTts yrod, o KOTOPbIM BHJIEH
MaKCHUMYM II€PBOTI0 MOPsIIKA STON BOJIHBI.

3 BapuaHT
3amaua 1. M3o6paxenue npeamera mmeer Boicory H = 2 cMm. Kakoe ¢okycHoe paccrosinue F
JOJIKHA UMETh JIMH3a, PACIIONIOKEHHAs OT IKpaHa Ha paccTossHUuU f = 4M, 4TOOBI H300paXkeHne yKa-
3aHHOTO MIpeaMeTa Ha SKpaHe uMeno BbicoTy h =1 m?
3amada 2. DIEKTPOEMKOCTh KOHJEHCATOpa MEPEMEHHOM €MKOCTH B KOHTYPE paguoONpHEMHHKA
MoskeT n3MeHATbes oT 50 10 450 n®. MHAYKTUBHOCTD KaTyIIKKA OCTAETCS IIPU 3TOM HEM3MEHHOU U
paBHoi 0,6 mI'H. Ha kakux gyimHax BOJH paboTaeT paguonpUeMHHK?
3anaua 3. udpakumonnas pemerka coaepxut 500 mtpuxoB Ha 1 MM. MakcuMyM Kakoro Hau-
00JIBIIETO MOpSAKA JaeT 3Ta pelIeTKa MpHU MEePIeHIUKYIIPHOM NaJIeHUN HAa Hee MOHOXpOMaTHyde-
CKOI'O CBETAa C JUTMHOM BOJIHBI 520 HM?
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3amaya 4. Ilepuon nomypacnazna siaep paguoakTHBHOIO u3oTomna BucMmyTa 19 muH. Yepes kakoe
—_l"'_l'

BpeMst pacmazercst P /Usiep BUCMyTa B HCCIieLyeMoM obpasiie?

3amaua 5. .IlomokutenbHas JIWMH3A JA€T NEHCTBUTEIBHOE M300PAKEHHUE C YBEIIMUEHHUEM B 2 pasa.

Onpenenutb (OKYCHOE PACCTOSHHUE JIMH3BI, €CIIM PACCTOSIHUE MEXIy JIMH30M M H300pa)kKeHHueM

paBHO 24cM.

4 BapuaHT

3amaua 1. .Ilnocko-Beimykiias JIMH3a ¢ paauycoM KpUBU3HBI paBHOM 30cM U TMOKa3zaTeseM mpe-
aomsieHnst n=1,5 maeT nzoOpakeHue mpeaMmera ¢ yBeaudeHueMm k=2. Haiitu paccrosiHue npeamera
¥ n300pakeHus OT MTUH3bI. JlaTh yepTex.

3amaya 2. 2.Ha xakoM paccTOSHUU OT 3epKaja MOJYyYUTCs M300paKeHHE MpeMeTa B BHIITYKIOM
3epkaiie ¢ paanycom kpuBu3Hbl R=40cwm, ecnu mpeaMert nomelnieH Ha pacctossHuM al=30cm ot 3ep-

kana. KakoBa Oyzer BbicoTa H300pakeHUsI, €CIIU TPEeIMET UMEET BhICOTY y=2cM. Crienarh yepTex.

238

3agaua 3. Kakoii u3oTon obpasyercs u3 22 mocije ABYX P U OJHOTO @ pacrniaga?

3anagya 4. Jlyd cBeTa BBIXOJUT U3 CKUIUAApa B Bo3ayX. IIpeaenbHblil yroy moJHOro BHYTPEHHETO
OTpaykeHHsl U1 3TOro Jiyya paBeH 45rpaa. Haiftu ckopocTs pacipocTpaHeHus CBeTa B CKMIIUape.
3amaya 5. .Kaxkumu nomkHbI ObITh paauychl KpuBu3Hbl R1=R2 noBepxnocrtel synbl, 4TOOBI OHA
JlaBajia yBeiauueHue Juist HopManbHoro rias3a k=10. IToka3arens npenomieHus CTeKIa, U3 KOTOPOro
caenana ayna n=1,5.

5 BapuaHT

3amaua 1. .Omnpeaenuth Kakyw JUIMHY TyTH TPOUIET PPOHT BOJIHBI MOHOXPOMATHYECKOTO CBETA B
BaKyyMe 3a TOXE BpeMs, 32 KOTOpOE OH IMPOXOIWT MyTh PaBHBIM 1,5 MM B CTEKJIE C MOKa3aTeaeM
IIPEIOMJIEHUS paBHBIM 1,5.

2387171
3amaya 2. 2.B pesynpTaTe cepuH paJMOaKTUBHBIX PaclaZioB ypaH 92 U
206

=2 PP Kakoe xomnuectso - u J-pacraioB OH MPHU 3TOM UCTIBITHIBACT?

3amaua 3. /IBosKO-BBINyKJIas JIMH3a C MOKa3aTeJeM MpesomiieHus n=1,5 uMeeT uanHaKOBBIE pa-
JIMyChl KpUBU3HBI MOBEPXHOCTEH, paBHbIe 10cM. M300paskeHne npeamera ¢ MOMOIIBI0 3TON JTMH3BI
oKasbIBaeTcs B 5 pa3 Oosblie npeamera. Onpenennure paccTOsIHUE OT MPeAMETa 10 U300pakeHusl.
3amaua 4. Yepes ckonbko BpemeHu pacmanercs 40% paauoakTUBHOTO BEIIECTBA, MEPUO]] MOTY-
pacnana kotoporo 12u.

3anava 5. HaliTu sHepruio, BbIACISAIONIYIOCS IPU PEAKIUAX?

2 3 1 4
:H sHe_:H_ ZHe

MpeBpaliacTCad B CBUHCI

6 BapuaHT

3amaga 1. .Ha kakoil nuama3oH 4acTOT MOXHO HacTPOUTh KOJIeOaTeNbHbIM KOHTYp, €CIIM €ro WH-
JYKTUBHOCTB 3 I'H, a eMKOCTh MOXeT MeHAThCs oT 60 10 480 nd.

3amaua 2. .Yepes ckonbpko BpeMmenu pacmanercs 40% paaroakKTHBHOTO BEMIECTBA, MEPHOJT MOTY-
pacnana kotoporo 12u.

3amaua 3. 3anuImmuTe ypaBHEHHE TAPMOHUYECKOTO KOJIeOATEIHPHOTO JIBIXKEHHSI TOYKU , COBEPIIAL0-
el konebaHus ¢ aMIuIUTy0i A=8cM, eciiu 3a Bpemst paBHoe | MuH. coBepiuaetcs 120 konebGanuii

1 HadayibHas ¢aza konebaHui paBHa 45 rpa.

2z
3anaua 4. Kakoii u3oron o6pasyercs u3 °C° '~ mocie ueThIpex @ pacmazioB u IByX 3 pacriagoB?

3anava 5 .Haiitu sHEpruto, BeIACIAIONIYIOCS IIPU PEAKIUAX?

Gr: 2 4 4
;Li  {H_3He 3He

7.1.1 Wkana n kputepun oLeHKU
- OUEeHKa «3aymeHo» BbICTAaBNHAETCH, ecnu obydyaloluncs BbINOMNHUN BCE 3adaHuMs B MOSHOM
06bEME NMBO AOMYCTUM HE3HAYUTENbHBIE HETOYHOCTMU.
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- OUEHKa «HEe 3aymeHO» BbICTABMNAETCH, €CNM 00y4aloLMACA BbINOMHUM TOMbKO 4YacTb U3
npeanoXeHHbIX 3aAaHuii 60 AONYCTUIN CYLLIECTBEHHbIE OLLNGKN.

7.2. PekomeHAaumm no BbINOJIHEHUIO KOHTPOJIbHbLIX paboT

Pa3desn1 1 Duanyeckmne oCHOBbI KNlacCUYECKOW MeXaHUKH
1 BapuaHT

3anava 1. IIpu paBHOYCKOPEHHOM JIBHKEHUU U3 COCTOSHUS MOKOS TEJIO MPOXOAUT 3a MATYIO Ce-
kyHay 90 cm. OnpenenuTs nepeMelieHne Teaa 3a CeIbMYI0 CeKyHy?

3amaua 2. .Msa O6porieH co ckopocthio 10 M/c mox yriom 300 x ropusonTy. Halitu BeICOTY ero
HauOO0JIBILIErO MOABEMA.

3amaua 3. TpamBaii, Tporasch ¢ MecTa, IBIKETCs ¢ yckopeHueM a = 0,5 m/c2. Uepes Bpems t = 12
C IOCJIie Hayvaja JABMXKEHHSI MOTOP BBIKIIOYAETCS U TpaMBail JABMIKETCA 10 OCTAHOBKH PaBHO3aME/I-
nenHo. Koaddumuent tpenus na Bcem mytu k = 0,01. Haiftm HanGosbiyro CKOpPOCTh V M Bpe-
Ms t BHOKEeHUs TpaMBas. KakoBo ero yCKOpeHHe a P ero paBHO3aMEeUICHHOM JBkeHun? Kakoe
paccTosiHUE S MPOMJET TpaMBail 3a BpeMs JBUKECHUsA?

3anava 4..Tenmo, OponeHHOE BEPTUKATHHO BHH3 C HAYaJIbHOU CKOPOCTHIO 5 M/c, B mOCieHue 2 C
MaJeHUs IPOILIO MyTh BABOE OOJBIINIA, 4eM B ABe mpenpiaymue 2 ¢. OnpeaenuTs Bpems MajaeHus
U BBICOTY, C KOTOpPOH Teno Obuto OpomieHo. IlocTponts rpaduk 3aBHCHMOCTH MPOWCHHOTO IMYTH,
YCKOpPEHUS M CKOPOCTU OT BPEMEHH.

3amava 5.. Ha xparo ropu3oHTanbHON TUIaTGOpMbI cToWT YenoBek Maccour 80 kr. ITmardopma
MPEJICTaBIsIeT COOOM KPYTJIbIi OJHOPOJHBIN Auck Maccod 160 Kr, Bpallaromuics BOKPYT BEpTH-
KaJbHON OCH, MPOXOISIINI uepe3 ee LEeHTp, ¢ 4acToToi 6 06/MuH. CKOIBKO 000POTOB B MUHYTY
Oyner nenarth Iuatdopma, ecliv 4eloBeK MeperaeT OT Kpas Iuatdopmbl K ee HeHTpYy? MomeHT
WHEPIUN PACCUYUTHIBATH KAK JIJISI MATCPUAITBHON TOYKH.

2BapuaHT

3anaua 1. Karep, ABurasicb BHU3 110 TEYEHUIO, 3aTPATUII BpeMsl B n = 3 pa3a MEHbIIIe, 4eM Ha 00-
paTHbI TyTh. OnpenenuTh, ¢ KAKUMH CKOPOCTSMU OTHOCHTENBHO Oepera JBUTAJNICA KaTep, €cild
CpeAHsIsl CKOPOCTh Ha BCeM MYyTH cocTaBmia V = 3 KM/4.

3anaya 2. HaOGmroparens, cTosiiuii Ha miat@opme, ONpeaesu, 4To MEepPBbId BaroH 3JIeKTPOoIo-
€3/1a MPOIIEN MUMO HETO B TeueHue 4 ¢, a BTopoil — B TeueHue 5 c. [locae aToro nepennuil kpai
10€3/1a OCTAaHOBWJICA Ha paccTOAHUU 75 M oT Habmomatens. Cuurtas IBHKEHHE MOE€3/1a paBHO3a-
MEIJIEHHBIM, ONPEAEIUTD €r0 HAYaJIbHYIO0 CKOPOCTh, YCKOPEHHE U BPEMSI 3aMEJIEHHOTO JBUKCHMSL.

3amaua 3. HeBecompblii 070K yKperuieH Ha KoHile ctojia. ['mpu 1 u 2 oquHakoBoii Maccsl ml, =
m?2 = 1 Kr COeJUHEHbI HUTBIO U NMEePEKUHYTHI uepe3 61ok. Koaddunument tpenus rupu 2 o cron k -
0,1. Haiitu yckopeHue a, ¢ KOTOPbIM JIBUXKYTCS THPH, U CHITy HaTskeHUst HUTH T. Tpenuem B O1oke
npeHeopeys.

3anava 4. Sapo, nereBiiee B TOPU30HTAILHOM HAIpPaBIIEHUU CO cKopocThio 20 M/c, pa3opBa-
JIOCh Ha JiBa ockojka MaccaMu 10 kr u 5 kr. CKOpocTh MEHbILIEro OcKoka paBHa 90 M/c 1 Hampas-
JieHa BEpTUKaJIbHO BBepX. ONpeneauTs MOAY/Ib U HallPaBJI€HUE CKOPOCTH OOJIBLIETO OCKOJIKA.

3amaua 5. Teno magaer ¢ BeicoThl h = 19,6 M ¢ HauanbHOM ckopocThio VO = 0. Kakoit myTh
MPOMIET TEJIO 3a MEePBYIO U nocieaHtow 0,1¢c cBoero ABmxeHus?

Pazden 2. MonekynsipHas ¢pusuka u TepmoluHaMuKka
1 BapuaHT

3anmaval. MaeanpHas TeruioBas mammHa padortaet no mukiny Kapuo, repmudeckuii KI1/1 koToporo
40%. Temneparypa termmonpuemauka 0 rpamgycos no Ilenscuro. Haitftu Temmneparypy TemiooTaaT-
YHrKa ¥ paboTy U30TEPMHUUYECKOTO CKATHS, €CITU padoTa U30TEPMHUUECKOTO paciiupeHus 8 JIx.

3agaval2.B cocyne emkocThio 10 1 mpu HOPMaIbHBIX YCIOBUAX HAaXOAUTCA a30T. ONpenenuTh:
YHCII0 MOJIEH a30Ta, MacCy a30Ta U KOHIIEHTPALMIO MOJIEKYJI B COCY/IE.

3agaval3.0Onpenenure, Kak U3BMEHUTCS Macca BO3yXa B KOMHATe riomaaso 20 M2 1 BBICOTOM 3
M 1ipH noBeimeHnu Temmepatypst ot 0 °C no 27 °C npu HOpMaTbHOM aTMOC(EpPHOM JIaBJICHUU.
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3anaual4.Pa3psanas TpyOKa renuii-HEOHOBOTO Jiazepa 00beMoM 50 cM3 3aroyiHsAeTCsl CMEChIO re-
JYs U HeoHa ¢ mapuuanbHbiMu gaBieHusMu 150 ITa u 30 I1a coorBeTcTBeHHO. OnpeneuTh BHYT-
PEHHIOIO SHEPTHUIO T'a30B.

u}
3amaual 5. MneanbHbI TEMJIOBOM JBUTATENb, OTAAB XOJOMWIbHUKY 3,2 kJ[>k Temiotsl mipu 47 C,
cosepmmi padory 800 [xx. Onpenenure Temiiepatypy HarpeBaTeds.

2 BapumaHT

3amaua 1.Teroas mammnHa ¢ KITJ 60% 3a ki paboThl OTAAET XOJOAMIBHUKY KOJTHMYECTBO TE-
mwioThl, paBHoe 100 k. Kakoe xonruecTBO TEMIOTH 32 UK MAIlIMHA MOJIy4aeT OT HarpeBaress?

3amaua 2..Kakoe KOIMYeCTBO KHUCIOPO/Ia BRIMYCTUIIN U3 OaytoHa eMKOCThIo 10 J1, eciu gaBieHue
YMEHBLIUIOCH OT 14 aTt™m A0 7 atMm, a TeMiepatypa nonusuiack ot 27 °C go 7 °C?

3amaua 3. .Bo CKoJIBKO pa3 cpemHss KBaapaTHYHas CKOPOCTh MOJICKYJ BO3yXa B JICTHHH JCHb

o o
npu Temrneparype 30 C Gombiue, yeMm B 3MMHUE J1eHb npu Temneparype - 30 C
3anava 4.CKOJIBKO MOJICKYJ BO3/IyXa COJIEPIKUTCS B OAJUIOHE BMECTUMOCTBIO 60 1 mpu Temmepa-

Type 27°Cu nasnenun 500000 ITa? Yemy paBHa macca OJTHOM MOJIEKYJIbI BO3Ayxa?

3amaua 5. .I'a3 pu gasnenuu 0,2 mlla u remneparype 15 umeer o6beM 5 1. UeMy paBeH 00beM
rasa 3TOi Macchl, IPU HOPMAJIbHBIX YCIOBUSIX?

Pa3den 3 dnekmpuyecmeo u MazHemu3m.
1 BapmaHT

3anaua 1. C kakoii cunoil F Oynyt nputsruBaTbes 1Ba OJUHAKOBBIX CBUHIIOBBIX IIapHKa PagnycoM
I =1 cM, pacrosiokeHHbIe Ha paccTossHUU R = 1 M z1pyr oT zipyra, eciu y KaxJa0ro aromMa repBoro
IapHKa OTHSATH [0 OAHOMY 3JIEKTPOHY M BCE 3TH 3JIEKTPOHBI IE€PEHECTH Ha BTOPOH mapuk? Mo-
nspraas Macca cuHIa M = 207x10-3 kr/mons, motHocTs p = 11,3 r/cm3.

3amaua 2. Kakoii MUHMMaJIbHOH CKOPOCTBIO VIMin J0HKEH 00J1a1aTh MPOTOH, YTOOBI OH CMOT JI0C-
TUTHYTh TIOBEPXHOCTH MOJOXKHUTEIBHO 3apsPKEHHOT0 METANIMYECKOTO 11apa, UMEIOIEro NOoTeHIHal
=400 B. HauanbHO€ paccTosiHUE IPOTOHA OT MOBEPXHOCTH mapa r = 3R, rne R — paauyc mapa.
3amaua 3. J[Be 0OIMHAKOBBIE KPYIJIbIE IIACTUHBI TUIOMAaAbI0 S = 400 cM2 KaXkaast pacroIoKeHbI Ia-
paJlIeNIbHO ApYT Apyry. 3apsn onHou mwiactulel Q1 =400 vKin, qpyroit — Q2 = 200 vKin. Onpene-
JUTh IUIOTHOCTh SHEPTUU AJIEKTPUUYECKOTO IOl B TOUKAX, PACIIONOKEHHBIX: a) MEX]y MJIaCTHHA-
MU, 0) BHE IJIACTHH.

3anaua 4. Uctounuk Toka ¢ 3/IC 2 B u BHyTpeHHuM conpotusiieHueM 0,8 OM 3aMKHYT HUKEIHHO-
BOH NpoBOJIOKOW aAnuHON 2,1 M u ceuenuem 0,21 mm2. Onpenenure HanpspKEHUE Ha 3aKMMax HC-
TOYHHUKA TOKa.

3amaga 5. Cuiia TOKa B TOPU30HTAIBHO PACIIONIOKEHHOM IPOBOJHUKE JUIMHON 20 cM. M Maccoi 4r
paBHa 10A. HaliTu MHAYKIIMIO MAarHUTHOTO TOJIs, B KOTOPOE HYKHO ITOMECTUTH NPOBOIHUK, YTOOBI
CHUJIa TSDKECTH YpaBHOBECUIIACh CUIIOW AMIiepa.

2BapuaHT
L1078 L1078
3anada 1. Toueunsie 3apsasl 1 Kiu?2 K1 3akperuiens! Ha paccrosstHun 1| M apyr ot
Jpyra B BakyyMe. Ha mpsiMoli, COeIMHAOIIEN 3TH 3aps/ibl, HA OJUHAKOBOM PACCTOSIHUU OT Ka)10Tro

U3 HUX TIOMEUIEHO MaJIeHbKOE TEJI0, HECYIIEee 3apsi]l 3+ gy Kakosmt MOJyJIb U HalpaBJIEHUE
CHUJIBL, IEUCTBYIOLIEN Ha TEJNO?
3anaya 2. [lo TOHKOMY IPOBOJIOYHOMY KOJIBLY PaBHOMEPHO paclpeielieH 3aps] ¢ JMHEWHON
mioTHOCTRIO T = 100 nKn/M. Onpeaenuth moteHman @ 371eKTpUUeCcKOoro MmoJjs B IEHTPE KOJIbIIA.
3anava 3. Mcrounuk toka ¢ 3/1C 2 B u BHyTpeHHNM conpoTusieHueM 0,8 OM 3aMKHYT HUKEIH-
HOBOW MPOBOJIOKOW juinHOM 2,1 M u ceueHuem 0,21 mm2. Onpenenure HanpsHKEHUE HA 3aKUMax
MCTOYHHUKA TOKA.
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3amaua 4. B HampaBieHuu, NEpHIEHANKYISPHOM JTUHHUSIM MHIYKIMH, BIETACT B MAarHUTHOE TIOJIE
anb(a-gacTria co ckopoctbio 3,2 *105 m/c. HaiiauTe MHAYKIHIO TIOJISA, €CTM alib(a-dyacThIla Onu-
caJjia B 10JIe OKPY>KHOCTb paanycoM 6,64 «10-2m. (Macca anbda-yactunst 6,64 «10-27 kr, ee 3apsin
3,2 °10-19 K1)

3anava 5. 4.Ilnockuii konaeHcarop umeer eMkocTs C. Ha ofHy M3 1uiacTuH KOHIEHCAaTopa Io-
MECTWIM 3apsf +q, a Ha apyryro — 3apsaa +4q. Onpeaenure pasHOCTb MOTEHIUAIOB MEXY Ilia-
CTHHAaMH KOHJICHCATOpA.

Pa3den 4 «kKonebaHusi u 60/IHbI»
1 BapmaHT

3amaya 1. DJEKTPOEMKOCTh KOHJEHCaTopa IEPEMEHHON €MKOCTHM B KOHTYpE paguOIpUEMHHKA
MoxeT u3MeHATbCs OT 50 10 450 n®. MHAYKTUBHOCTH KaTYIIKA OCTAETCSl MPU 3TOM HEU3MEHHOU U
paBHoii 0,6 MI'H. Ha kakux JyMHax BOJIH paboTaeT paJuolnpueMHUK?

3amaua 2. KosebaTenbHbI KOHTYp COCTOMT M3 KOHJIEHCATOpa €MKOCThIO 7 MK®D W KaTyIIKH, WH-
OyKkTuBHOCTH KoTopoi 0,23 I'n, a conporusnenne 40 Om. Konaencaropy coodmiarot 3apsn 5,6¢10-
12 Kn. Haiinute: nepuos Kose6aHmii, BOSHUKAIOMIUX B KOHTYPE.

3amaga 3. OmnpenenuTh KaKyro JUTMHY ITYTH MPOUIET GPOHT BOJTHBI MOHOXPOMATHYECKOTO CBETA B
BaKyyMe€ 3a TOXE BpeMs, 32 KOTOpOEe OH IMPOXOIWT MyTh PaBHBIM 1,5 MM B CTEKJIE C MOKa3aTeaeM
IIPEIOMJIEHUS paBHBIM 1,5.

3amaya 4. Ha kakoif auamazoH 4acTOT MOKHO HACTPOHUTH KOJIeOaTeNbHBIM KOHTYp, €CIU €ro hH-
JTYKTUBHOCTB 3 ['H, a eMKOCTh MOXeT MEeHAThCs OT 60 10 480 nd.

3amava 5. .Karymka unayktuBHocThi0 10 MI'H 06nagaet akTuBHBIM conpoTuBienueM 10 Owm. IIpu
KaKOM 3HAQUEHUU YaCTOTHI TICPEMEHHOT0 TOKA WHIYKTHBHOE CONPOTHBIICHUE KaTymku Oynaer B 10
pa3 00JIbllIe ee AKTUBHOTO CONPOTUBICHUS?

2 BapuaHT

3anaua 1. KonebarenbHbli KOHTYp COCTOMT U3 KaTylmKu MHIyKTHUBHOCTH L=0,2 MI'H u nepemen-
HOT'O KOHJIEHCATOpa, 3JIEKTPOEMKOCTh KOTOPOT0 MOXET MEHsThCs B npeaenax oT 50 go 450 nd. Ha
KaKH€e JUIMHBI BOJH MOKET HACTPauBaThCs KOHTYp?

3anava 2. Kakyoo a/1eKTpOeMKOCTh JOKEH MMETh KOHAEHCATOp AJIS TOro, YTOOBI COCTOSIIMNA U3
ATOr0 KOHJEHCATOpa M KaTyIIKM MHIYKTUBHOCTbIO 10MI'H KosiebGaTenbHbI KOHTYp paauorpHeM-
HUKa OB HacTpoeH Ha BoJaHy 1000M.

3agaua 3. 3anuuuTe ypaBHEHHE TapMOHMUYECKOTO KOJIEOATENIbHOr0 JBM)KEHUS TOUKU , COBEpILAL0-
el kosedanus ¢ aMIuTy oM A=8cM, eciu 3a Bpems paBHoe 1MuH. coBepaercs 120 xonebaHuit
U HavyanbHas (as3a konebaHuil paBHa 45 rpaj.

3anaya 4. KoneOaTenbHbI KOHTYp COCTOMT M3 KaTYIIKM WHIYKTHUBHOCTBIO 4 MI'H M miiockoro
BO3yIIHOTO KOHAeHcaTopa. [lnomans mactun koHaeHcaropa 10 cM?, paccTossHME MKy HUMH |
MM. Haiinute nepro; coOCTBEHHBIX KOJI€OaHHI B KOHTYPE.

3anaua 5. B nenps nepemenHoro toka HampsbkeHueM 220 B u yacroroit 50 'l BKiItoYeHBI IOCIIEN0-
BaTeIbHO eMKOCTh 35,4 Mk®D, akTuBHOE conpoTtusieHue 100 Om n nanykruBHoCcTh L=0.7 I'n. Haii-
TH CWJIy TOKa B LIENH U NAaJEHUE HAIPSHKEHNS HA €eMKOCTH, OMMUUYECKOM COIIPOTUBIECHUM U MHAYK-
TUBHOCTH.
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Pa3den 5 «Onmuka»

1 BapuaHT

3anaua 1. Inocko-BelnyKias JUH3a C paAlycoM KpHBH3HBI paBHOM 30cM M IokaszaTeseM MpesoM-
aenus n=1,5 naer mzoOpakeHue npenmera ¢ ypenuuenuem k=2. Haiitu paccrosiHue mpeamera u
n300pakeHust OT JUH3bL. [laTh yepTex.
3anava 2. YcraHoBKa JUIsl odydeHUs Konel HproToHa ocBeImaeTcss MOHOXpPOMAaTHUYECKUM CBETOM,
HaJlaloluIMM [0 HOPMaJIM B TIOBEPXHOCTH IIacTUHKU. HaGumoieHune Beaercss B OTPaKEHHOM CBETE.
Paccrostnue Mexay BTOpBIM U 1BaLATBIM TEMHBIMU KOJbllaMH paBHO 4,8MM. Haliaure paccrosinue
MEXy AEBATHIM U IIECTHAAATHIM TEMHBIMH KoJbllaMu HbroTOHA.
3amaua 3. .Ha KakoM pacCTOSHUHM OT 3epKajia MOJIyYUTCS M300pakKeHUE MpEeIMeTa B BBIIYKIOM
3epkaje ¢ paanycoM KpuBu3Hbl R=40cM, eciiu mpeamer nomenieH Ha pacctossuuu al=30cMm ot 3ep-
kaia. KakoBa OyaeT BbICOTa M300pakeHusl, €CIIM IPEMET UMEET BBICOTY y=2cM. Cenarh 4epTex.
3amaua 4. B onbite FOHra oTBepCTHs OCBEIIATUCh MOHOXpOMaTHdecKuM cBeToM (A=600 HMm). Pac-
CTOSIHUE MEXIy OTBepcTHsMU d=1MM, paccTosHUE OT OTBepcTHid A0 3kpaHa L=3m. Haiitu nomno-
KEHHE TpeX MEepPBbIX CBETIBIX MOJIOC.

3anaya 5. B onbiTe ¢ 3epkanamu OpeHenss pacCTOSHUE MEXKIY MHUMBIMU HU300paKEHUSIMU HC-
TOYHMKa cBeTa paBHO d=0,5 MM, paccrosiHue OT 3kpaHa L=5M. B 3eneHom cBeTe Ha 3kpaHe MoJy-

A .
YUITUCh MHTEPPEPEHIIMOHHBIC TIOJIOCHI HA PACCTOSHUM ~ *=5SMM Jpyr OT apyra. Haiitu amuHy BOJI-
HBI A 3€JIEHOTO CBETA)

2 BapuaHT

3anmava 1. .Kakumu nomkHbl ObITh paguychl KpuBu3HbI R1=R2 moBepxHocTeil nynbl, yTOOBl OHa
JlaBajia yBeiauueHue Juist HopManbHoro rias3a k=10. IToka3arens npenomieHus CTeKIa, U3 KOTOPOro
caenana ayna n=1,5.

3anaua 2. .Ha xpyrioe otBepcTre auameTpoM d=4MM majgaeT HOpMalbHO NapajlIeNIbHBIA MMy4OK

aydert (A=0,5mkm). Touka HaOIIOACHNS HAXOAUTCSI HA OCH OTBEPCTHS Ha PACCTOSHUU To=1m or He-
ro. Ckonpko 30H @PpeHens yknaapBaeTcs B oTBepcTun? TeMHOE MM CBETIIOE MATHO MOJIYYUTCS B
HEeHTpe TUPPAKITMOHHON KapTUHBI, €CITH B MECTE HAOJI0I€HHS] TOMECTUTDH dKpaH?

3agaua 3. YcraHOBKa /s noiydeHus kojell HproToHa ocBeniaeTcss MOHOXpOMAaTHUYECKUM CBETOM,
MaJal0IIKUM IO HOpMaJIM K OBEPXHOCTH MJIACTUHKU. Paguyc xkpuBu3Hbl auH3b R=15M. Habmone-
HUE BEJETCS B OTPAXEHHOM cBeTe. PaccTosiHMe MEXIy MSTHIM U 1BaJLaTh IATBIM CBETIBIMU KOJIb-
namu Herotona 1=9mm. Haiitu ayivHy BOJIHBI A MOHOXPOMATHYECKOTO CBETA.

3anaua 4. Kakolf HanOonbIIUI MOPSAAOK CIIEKTpa MOXHO IOJYYUTh B AU(PPAKIMOHHON peEIIETKE,
umeronieit 500 mTpuxoB Ha 1MM, IpU OCBELLIEHUU CBETOM C JUTMHON BOJIHBI 550HM?

3anaua 5. .IIpenMeT momeleH Ha pacCTOSIHUM 25 ¢M mepes nepeHuM (OKycoM cOOMparoIiel J1H-
3b1. 300paskeHne npeamera mojyqaeTcsi Ha paccTosiHuu 36¢M. 3a 3aaHuM PokycoM. OmpeaeuTh
(oKycHOE paccTosTHUE
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Pa3zden 6 «kAmom u amomHoe si0po»
1 BapmaHT

3amaga 1. MOIIHOCTh aTOMHOI'O peakTopa MpU UCIOJIb30BaHUU 3a cyTkH 0,2 Kr m30TOoNa ypaHa —
235 cocraBnger 32 000 kBt. Kakas yacth sHepruu, BbIJEISEMON BCIEICTBUE JICJICHUS SAEP, MC-

[10JIb3YETCs MOJIE3HO?

45
3amaua 2. Ilepuon momypacnaja pagMoaKTUBHOTO U30TOMA KaJIbIIHS 2002
24 43
4-10 aTOMOB 20Ca
238
92

cocraBisieT 164 cyTok.

Ecnu n3navganbpHO ObLITO , TO IPUMEPHO CKOJIBKO UX OyzaeT uepe3 328 cyTok?

3amaua 3. Kakoit uzoTomn oOpasyercs u3 1ocJie IBYX 3 ¥ OJTHOTO @ pacnana?

3anaua 4. Uepes ckonbko BpeMmeHu pacnaaercs 40% paarnoakTUBHOIO BELIECTBA, IEPUOJL TOJypac-
naja Kkotoporo 124.

3agava 5. HailTu sHepruto, BbIICIAIOUIYIOCS IPHU PEAKIMAX?

iH 5He_iH 3He

2 BapuaHT

3 238 I T 3 glJGP h

amada 1. Smgpo 92 “mpereprneno psj - U ~-pacnanoB. B pe3ynbrare o0pazoBanoch Aapo 52 .
Ornpenenure Yucio -pacmaios. .
3anaua 2. [lepros mosnypacnaja uzorona Hatpus 11Na paBen 2,6 roga. Eciu u3HauanbHo 6010 104
T 3TOTO M30TOIAa, TO CKOJILKO IPUMEPHO ero Oyzaer yepes 5,2 roga?
3amaua 3. B mpornecce TepmosepHoro cunTe3a 5-104 kr Bogopoaa npespaiiaetrcs B 49644 xr re-
must. OnpenenuTh, CKOJIbKO YHEPTUU BBIJCISICTCS TIPH 3TOM.
3amaua 4. Kakas 1oisi paJliOaKTHUBHBIX aTOMOB pAaclajlaeTcs 4yepe3 MHTEpBajl BPEMEHU, PaBHBIN
JIBYM IlepHoJiaM noiypacnaaa?
3anaua S5 .HailiTu sHepruio, BbLACISAIONUIYIOCS IIPU PEAKLIMSIX ?

Gr: 2 4 4
;Li {H_3He 3He

7.2.1. Wkana v KpuTepmMun oueHNBaHUSA

- OUeHKa «3a4ymeHO» BbICTaBnaAeTcd, ecrnu 06yqa+ou.w||7|c;| BbIMOJTHMT BCe 3aAdaHuA B MOJIHOM
006bEéme nubo 0onycTtun HeaHa4dnTesibHble HETOYHOCTMW.

- OUeHKa «He 3a4meHO» BbICTaBNAETCHd, eclnu o6yqarou.|,v||7|cn BbIMONTHUIT TOJNIbKO YacCTb U3
npeanoXeHHbIX 3agaHun nmbo nonyctun cyuecTtBeHHble OLUNBKMN.

7.3. PekomeHpauum no camMoCTOoATeNIbHOMY U3YyHYEHUIo TeM

Ta6bnuua 4.CamocTosiTenlbHOe U3y4YyeHne Tem

Howmep Tema B cocTaBe pa3sgena/Bonpoc B cocTaBe Tembl | PacyeTHas Tpy- | ®Popma TeKyLero KoHTpons
pasgena | pasgena, BblHECEHHble Ha CaMOCTOSATENbHOE U3y- | A0EMKOCTb, Yac no Teme
avcumn- YyeHue
MWHBI
1 2 3 4

Ou4Has opma o6y4eHus

Tema 1. lMpumeHeHne 3aKOHOB COXpPaHEHUS
UMNyNbca W 3HEPrun K YNpyromy u Heynpyromy
yaapam (noHATWe yaapa, kKnaccudukaums u
XapakTepucTuka yaapoB, MpPUMMEHEHME 3aKOHOB
COXpaHEHUsT MMMyrbCa W SHEPTUU K YMPyromy u
1 Heynpyromy ygapam) ®poHTanbHas 6ecena
Tema 2. Buagbl cun B mexaHuke (rpaBuWTauuoOHHas
cvrna, cuna TsSKecTu, BeC Tena, cuna ynpyroctu, 3
cuna TpeHus)

Tema 3. fABneHna nepeHoca (anddysus,
TEeNnonpoBOAHOCTb, BA3KOCTb)
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Tema 4. MarHuUTHbIN noTok. PaboTta marHutHoro
nons

Tema 5. OnektpomarHutHas Teopuss MakcBenna
ans a/m nons

Tema 6. UHTepdepeHums cBeTa B TOHKUX MIEHKaX.
[pocBeTneHne onTukn. MHTepdepomeTpsbl

Tema 7. BonHoBble npoueccbl. BonHosoe
ypaBHeHne (ogHomepHoe). dasoBas M rpynnoeas
CKOpPOCTb

Tema 8. LenHasa peakuusa peneHusi. OnemeHTbl
PU3NKM BNEMEHTAPHbIX YacTul,

BCero

30

3aouHas ¢hopma o6yyeHus

Tema 1. Paborta u sHeprusa. Pabota nepemeHHomn
cunbl.  KuHemaTuyeckas M noteHuuanbHasd
3HeprMs. 3aKkOH COXpaHEeHUs  MexaHW4eckon
3Heprum

Tema 2. 3nemeHtl CTO. [lpeobpasoBaHue
[anunes. MexaHuyeckumn NPUHLMN
oTHocuTenbHocTU. [MpeobpasoBaHne JlopeHua wu
cneacTBme N3 HUX

Tema 3. OcHOBHOE ypaBHEHWE MONEKYNsSpHO —
KuHeTuyeckoih  Teopun.  CpegHsia  aHeprus
MOJeKyIbl

Tema 4. Uwkn KapHo. Btopoe Hauano
TepMoanHaMuKN.  JHTponus, eé cTaTuyeckoe
TONMKOBAHMWE 1 CBA3b C TEPMOANHAMUYECKON

Tema 5. PaboTta cun nons no nepemeLleHuio
Tovye4yHoro  3apsga.  Uwupkynauua  Bektopa
HanpsPKEHHOCTH. MoteHuman. Ces3b
HanpsKEHHOCTU 1 NoTeHumana.

Tewma 6. MNMpasuna Kupxroda n ero npumeHeHus

Tema 7. 3akoH bBbwuo-CaBapa-flannaca wun ero
npUMeHeHMe K pacyé€Ty nonen: nons KpyroBoro
TOKa, NpsAMOro Toka. MarHuTHbein noTok. PabGoTta
MarHUTHOro nons

Tema 8. MarHutHble cBOWCTBa BeLlecTBa.
Linpkynsums Bekropa MarHUTHOM UHAYKLMUW.
AsneHne  camouHaykuuu.  TpaHcdopmaTopsl.
OHeprnss MarHMTHOro nons. JOnekTpoMarHuTHas
Teopus Makceenna gnsa a/m nons

Tema 9. HesaTtyxawwme anekTpudeckme w
MexaHu4veckue KkonebaHus. KonebartenbHbil
KOHTYp. MasTtHukn. CnoxeHne rapMOHUYECKUX
KoneodaHumn

Tema 10. [OuddepeHumnanbHble  ypaBHEHMWS
CcBOOOOHbIX  rapmMoHuM4yeckux  konebaHunm,  umx
peLueHune

Tema 11. 3aryxatwowme konebaHwus
(3nekTpuyeckne n MexaHu4eckume).
Anepuogmyeckuii npouecc.

BbIHy>Xa€HHblEe konebaHwusl. Pe3oHaHc.
[NepeMeHHbIN TOK

Tema 12. BonHoBble npoueccbl. BonHoBoe
ypaBHeHue (ogHOMEepHoe)

Tema 13. KorepeHTHOCTb M MOHOXPOMAaTUYHOCTb
CBETOBbIX BOSH. Pacuyét uHTepdepeHUNOHHOMN
KapTuHbI OT OBYX UCTOYHMKOB. WHTepdepeHums
cBeTa. VIHTepdepeHUnsa ceeTa B TOHKMX MIEHKaX.
IMpoceeTrneHue ontukn. MHTepdepomeTpsl

Tema 14. [Oudpakuma OpeHens. [dudpakuus
dpayHrodepa. dndpakumsa Ha NpOCTPaHCTBEHHOM
peléTke

Tema 15. 3akoHbl bptoctepa un  Mantoca.

dpoHTanbHasa 6ecena
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Monspouabl 1 X NpUMeHeHne

Tema 16. OJddekt KomntoHa. CseToBOE
nasneHve. KopnyckynsapHO — BONTHOBOMW Ayarnuv3m. 3
Oudpakuma anektpoHoB. BonHoBas  pyHKLMS.
YpaBHeHue LLpeanHrepa

Tema 17. lNpoucxoxgeHnsa nuHendaToro cnekrpa

Bogopoaa. CepuanbHasa dopmyna 3
Tema 18. B3akoHbl COXpaHeHuMs B S4epHbIX
peakumsix. LlenHasa peakuus geneHunsi. OnemMeHThbl 3
hM3MKM ANEeMeHTapHbIX YacTuy,

BCEro 74

O6WwmMin anropuTM CamMoCTOATENLHOIO U3YYEeHUA TeM

1) O3HaKOMHUTBCS C PEKOMEHIOBAaHHOM Y4eOHOI TUTEpaTypoil U AIIEKTPOHHBIMH pecypcaMu (OpueH-
TUPYSICh HA BOIIPOCHI AJIsi CAMOKOHTPOJIS)

2) OdopMHUTh OTYETHBIA MaTEepHal B YCTAHOBICHHOH (Gopme

3) HpOBeCTI/I CAMOKOHTPOJIb OCBOCHHUA TCMbI 110 BOIIPOCAM, BBIJAHHBIM IIPCIIOAABATCIICM

4) IlpenocTaBuTh OTYETHBIM MaTepual MPENOJIABATEN0 B YKa3aHHbIE CPOKU

5) IlpuHATh yyacTHe B YKa3aHHOM MEPONPUSTUN

BOHpOCLI AJIs1 CAMOKOHTPOJIA OCBOCHHA TEM | IIPCACTABJICHLI B (I)OH,I(EIX OLOCHOYHBIX CPEACTB
- 110 JUCHMITJIMHE

7.3.1. Wkana n kputepun oueHMBaHUS

- OLleHKa «3a4YmeHOo» BbiCTaBMNseTCH, eCcnv 06yyaLWwmnnes n3ydmnn Bce nNpeanoxeHHble BONpochl,
ochopmun OTYETHBIN MaTepuan B BUAe KOHCNEeKTa Ha OCHOBE CaMOCTOSATENbHOrO U3y4eHHOro Matepuana,
CMOr BCECTOPOHHE pacKpbiTb TeOopeTU4yeckoe codepkaHue BOMpPocoB, caan paboTy Ha kadeapy B
YCTaHOBMEHHbIE CPOKM.

- OLEHKa «He 3aymeHO» BbICTaBMNAETCA, ecnu O00y4arolMNCca u3y4nn TOMbKO YacTb W3
NPeanoXeHHbIX BOMPOCOB, HEaKKypaTHO 0POPMMUIT KOHCNEKT HAa OCHOBE CaMOCTOATENbHOMO U3y4EeHHOro
maTepuana, He CMOr BCECTOPOHHE pacKpbiTb TeopeTuveckoe cofepXaHue Tembl, He chan paboTy Ha
Kadbeapy B YCTAHOBIIEHHbIE CPOKMU.

8. BXxoAHOW KOHTPOIb U TeKyLWUI (BHYTPUCEMECTPOBLIN) KOHTPOSb X0Aa
M pe3ynbTaToB y4eOHOM paboThl

8.1 Bonpochk! aAnsi BXoQHOro KOHTpons

BapwmaHT 1
1.ABTOMOOWMIIB IBHKETCS MO TpsiMoit yiuie. Ha rpaduke npeacrapneHa 3aBUCUMOCTD €r0 CKOPO-
CTH OT BPEMEHHU.

v, nje

20

10

Ha xakoMm mHTepBase BpeMEeHU MO1yJIb YCKOPEHUsI aBTOMOOWIISE MaKCUMaJieH?

or0cmo10c

oT 10 c 1020 ¢
3)or20c o 30 ¢
4)or30cno40c
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2.Ha pucynke n3o0paxeH rpaduk IpOeKIMH CKOPOCTHU IBHKEHHUS MaTePHAIbHON TOUKH.
U MC

]

1

0 1 T,

Yemy paBeH MOYJIb NIEPEMEIICHUS MAaTEPHUAIIBHOM TOYKH 3a JIBE CEKYH/IbI OT Havyaya JIBHKCHHUSI?
1M
2M
3M
4m

3.Ha PUCYHKE NMPECACTABJICHBI TP BEKTOpPA CUJI, IIPUITOKCHHBIX K O,I[HOI>'I TOYKE U JIC)KaIlUX B O,Z[HOﬁ
ITIJIOCKOCTH.

L] A

A

Monyns Bektopa cunbl Fipasen 4 H. Monyns paBrozeiictBytomeii Bextopos £, Fau FﬁpaBeH
1)9H
2)TH
3)5H
4)1H

4.Tenexxka maccoit 0,1 Kr ynep>kuBaeTcs Ha HAKJIOHHOM IJIOCKOCTHU C MIOMOIIBIO HUTHU (CM. PHUCY-
HOK).

CI/IJ'Ia HATAKCHUA HUTU paBHa
1) 0,5 H
2) 1,0 H
3)1,5H
4)2,0H

5.K cucreme u3 kybuka Maccoil 1 Kr 1 IByX NMpY>KUH NPUIOKEHA TOCTOSHHAS TOPU30HTAIIbHAS CH-
na F (cMm. pucyHOK).
K Ky -

N PN —E=

Mexny KyOUKOM U oropoit TpeHust HeT. CucreMa mokoutcs. JKeCcTKOCTh MepBON TPYKIHBI

ki =300 H/m_ yKecrrocts BTOPOI MPY>KUHBI k> =600 H/m_ yymunenne NEepBON MPYKUHBI PABHO
2 cM. Moaynb cuibl F paBen

1)6 H

2)9H

3)12H

4) 18 H

6.Cuina TpeHus CKOJIbKEHHUsI OpycKa O TOBEPXHOCTh CTOJIA 3aBUCUT

1) ot oA CONPUKOCHOBEHMSI OpyCKa U CTOJa

2) OT CKOPOCTH JBMKEHHUS OpyCKa MO CTOIy

3) OT cHJIbI HOpMAJILHOM PeaKInu, ACHCTBYIOIIEH CO CTOPOHBI CTOJIAa HA OPYCOK

4) OT IIOMAN COMPUKOCHOBEHUS OpyCKa M CTOJIa M OT CKOPOCTH JIBHXKEHHS OpycKa 1Mo CTOIY
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7.Msa maccoii 300 T 6porueH oz yriioMm 45° K FOpU30HTY ¢ HaualbHOii ckopocThio ¥ = 20m/c. Mo-
NyJb CUJIBI TSXKECTH, IEHCTBYIOLIEH Ha MY cpa3y mocie Opocka, paBeH

1)6 H

2)1,5H

3)3H

4)0

8.HB€ IJIaHETHI C OJMHAKOBBIMU MaCcCaMH o6pa1ua}oTc;1 I10 KPpYIrOBbIM Op6I/ITaM BOKpPYT 3BE€3/5I.

Jyist mepBoii U3 HUX CHJIA IPUTSDKSHUS K 3Be3ie B 4 pa3a 0oJbliie, 4eM it BTopoi. KakoBo oTHO-
IICHUE PaJInyCOB OPOUT MEPBOM U BTOPOM IIJIaHET?

4) 4

9.I'padukm 1 -2, 2 - 3, 3 - 1 COOTBETCTBYIOT MpoIieccam
A p

»
|

T
A) U30XOpHBIH, N30TEPMUUYECKUHN, H300aPHBIH;
B) uzoxopHsiit, 1300apHbIN, U30TEPMUUECKHUIA;
C) u300apHBbIii, U30XOPHBIH, H30TEPMUUYECKHIA;
J1) n306apHbIil, U30TepMUUYECKUIN, H30XOPHBI;
E) uzorepmuueckuii, n300apHbIif, ”30XOPHBIN.

10..ITpu HarpeBaHUM UAEANBHOTO ra3a cpe/iHsAsA KBapaTHUHasi CKOPOCTh TEIIOBOIO ABHKEHHS MO-
JeKyn yBenuuuiiack B 4 pa3za. [Ipu aToM abcontoTHast TeMiieparypa rasa

A) yBenuuunach B 4 pasa;

B) yBenuuunace B 2 paza;

C) yBenuumiach B § pas;

M) yBenuuunach B 16 pa3s;

E) yBenuuunace B 12 pas.

11.MneanpHbiit a3 copepiunia padoty 300 J[k ¥ ipu 3TOM BHYTPEHHSISI SHEPTHs ra3a yBeJINIUIIach
Ha 300 [[x. Kakoe koJM4ecTBO TEMIOTHI OTIAJ WK MOJTYYHWII ra3 B 3TOM Iporecce?

1) otman 600 JIx

2) otman 300 JIx

3) momyuun 600 Ix

4) momyuunn 300 Jx

12.ITpu mepexonae u3 coctossHus 1 B coCTOsTHUE 3 Ta3 COBEpIIAeT padoTy
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p 10 TTa
h

|
i
0 0,02 0,04 Vo

13.Ha pucyHke npuBejieHa 3aBUCUMOCTb TEMIIEPATYPbl TBEPAOIO TENIA OT IOJIYYEHHOIO UM KOJINYe-
CTBA TEIJIOTBHI.

K

400

300

100

0 200 400 [eRE
Macca tena 2 kr. KakoBa y/ienbHas TeIJI0EMKOCTb BEIIECTBA ITOrO Tena?
1) 25 Ax/xr-K
2) 625 Tk /xr- K
3) 2 500 T /xr-K
4)1 000 T /xr- K

14 UneansHas Temosas mamuna ¢ KITJ[ 30%s3a nukn pabots! otnaer xonomunsauky 100 JIx. Ka-
KO€ KOJIMYECTBO TEIIOTH 32 UK/ MaIlMHA HOodyJaeT OT Harpepareisn?

1) 200 JT¢

2) 150 Jix

3) 100 T

4) 50 [T

15Ha yqaCTKe ocI1iu, I/1306pa>1<eHHOM Ha pﬂcyHKe, COHpOTI/IBﬂeHI/Ie KaxXxaoro mu3 pe3I/ICTOpOB paBHO
R.
B_l-l—/—H|:|l:|_‘a
K
HOHHOC COHpOTI/IBHeHI/Ie yqaCTKa HpI/I 3aMKHYTOM KIIKOYEC K paBHO
3

1) 3
2) R
3) 2R
4) 3R

16.1IpssmMonrHENHBII NPOBOIHUK JUIMHOM L ¢ TokoM I momenieH B 0IHOpOAHOE MarHUTHOE 110JIE
TaK, 4TO HANPABJICHHE BEKTOPA MATHUTHOM MHAYKIMHU B nepneHaukynspHo NpoBOAHMKY. Eciu cu-
JIy TOKa YMEHBUIUTb B 2 pa3a, a UHAYKLHUIO MAarHUTHOT'O NOJIs1 YBEJIMYUTH B 4 pasa, TO JEHCTBYIO-
11as Ha IPOBOJHUK CHIa AMIiepa

1) yBennuutcs B 2 pasza

2) ymeHbIIUTCS B 4 pasza

3) HE U3BMEHUTCSA

4) ymeHbIINUTCS B 2 pa3a

17..Ha pucyHke n300pakeH MPOBOJIOYHBINA BUTOK, 110 KOTOPOMY TE€UET MIEKTPUICCKUN TOK B Ha-
IIPaBJICHUY, YKA3aHHOM CTPEJIKOM.
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Butok pacnonoxeH B ropu30HTAIBHOM MIIOCKOCTU. B 1IeHTpe BUTKA BEKTOP MHIYKIIUU MarHUTHOTO
110JIs1 HallpaBJIeH

1) BepTHKaJIbHO BHU3

2) BEpTUKAJIBHO BBEPX

3) BieBO

4) BripaBo

18.Coluparorias 1MH3a, UCIIOIb3yeMasi B KaUeCTBE JIYIIbI, TaeT U300pakeHne
1) neficTBUTETLHOE YBEIIMUEHHOE

2) MHUMO€ YMEHBIIIEHHOE

3) MHUMOE yBEJIMYEHHOE

4) nefiCTBUTENbHOE YMEHBIIIEHHOE

lgﬂy‘l CBCTA IMIagacT Ha IJIOCKOC 3CPKaAJIO. Yron OTPaAXXCHH paBCH 12 VYron MCXKAY MMaJaromum
JIY4OM U 3C€pKaJIOM

1)12°

2)102°

3) 24°

4)78°

20.ITepuo moaypacmnaa u3orona Harpus | INa paBen 2,6 rona. Eciu n3navansao 06110 104 1 310-
r'0 U30TOIA, TO CKOJIBKO MPUMEPHO ero OyaeT uepes 5,2 rona?

1)13r

2) 26T

3)39r

4)52r

BapuaHT 2

1.Ms14, OpoII€HHBII BEpTUKAIBLHO BBEPX, MOAHAJICS Ha BbICOTY 20 M U ymajl Ha 3€MIIIO B TOUKY
Opocanus. UeMy paBeH MOJyJIb Cpe/lHE CKOPOCTH MepeMeIeH s Ma4a, €ClIM OH HaXOJIWJICS B 110-
nere 4 c?

0 Mm/c
5M

10 m/c
15Mm

o

2. ] \\1

Ha pucynke n300paxeHsl rpaduky 3aBUCUMOCTH CKOPOCTH Tell OT BpeMeHH. Kakoe Teno npoiiaer
OombIMii MyTh B HHTEpBaie Bpemenu oT 0 10 5 cekyHa?

1

3

Iyt oguHakoBbIE

4

5) 2
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3.Ha pucynke nzo0pakeH J1ab0paTOpHBIA TUHAMOMETD.

[ s Y
81 o2 3 4
b e o gt st

lowd 1 734557 sg'uu'rlq,‘

[lIkana nporpanynpoBana B HploTOHaX. KakuMm Oyner pacTspkeHHe NPy KUHBI IHHAMOMETPA, €CITH K
Hell noJBecuTs rpy3 Maccoit 200 r?

1)5cm

2) 2,5 cm

3)3,5¢cm

4) 3,75 cMm

4.Ha 6pycok maccoil 5 Kr, ABHKYIIMNCS 110 TOPU30HTAJIbHON IOBEPXHOCTH, JEHCTBYET CHIIa Tpe-
Hus ckonbxkeHust 20 H. Yemy Oyzner paBHa cuiia TpeHMsI CKOJIBKEHHUS II0CIIE YMEHBIIEHUS MacChl
Tena B 2 pasa, eciu KodhPUIMeHT TpeHust He U3MEHUTCS?

1)5H

2)10H

3)20H

4) 40 H

5.Ten0 MOMBEIIEHO HA IBYX HUTAX M HAXOAUTCA B PAaBHOBECHH. YTOI Mexy HUTsAMH paser 207, a
cuutbl HaTsDKeHUs HutTel paBabl 3 H u 4 H. Uemy paBHa cuia TsKeCTH, ISHCTBYIOIIAs Ha TEIO?
1)1H

2)5H

3)7H

4)25H

6.Yto Oyner mpoucCXOaUTh C CHIION TSATOTEHUS, JEHCTBYIOLIEH Ha TEJIO CO CTOPOHBI 3€MIIH, €CIIH
TEJIO OIYCKaTh B OYEHb TIyOOKYIO IaxTy?

He n3zmeHutcs

VYBemmunTcs

YMeHbIUTCS

Cpenu OTBETOB HET MPABHIHHOTO

7.OIHOPOIHBIN CTEPIKEHB JISKHUT Ha NBYX onopax A u B. Uemy paBHa cuia peakiun ornopsl Q2,
ecnu Bec crepxkHs paBeH 30 H, a cuna peakuu onopst Q1=10 H?

- —

Q, Qz

A B

10 H
20H
30H
40 H
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8.Ha pucynke n3o00pakeH rpaduk 3aBUCUMOCTH KOOPAMHATHI X TEJIa, COBEPIIAIOIIECTO TapMOHIYE-
CKHe KoJieOaHus, OT BpeMeHH 1.

3aKOH JIBHXKCHHS ITOTO TeJla UMEET BUJI
1) x(t)=4cos(1,5t)
2) x(t)=1,5cos(8t)

x(t)=8cos(1,5mt)

x(t)=1,5cos(m4t)

9.UneanbHblii ra3z nomyuni konuuectBo TermnoTsl 300 [Ix u copepurmn padoty 100 [Ix. [Ipu aTtom
BHYTPEHHSIS1 SHEPTrUs ra3a

1) yBennunnace Ha 400 [Ix

2) yBesnmumiiack Ha 200 Ik

3) ymenbimnack Ha 200 Ix

4) ymensiunacs Ha 400 [k

10.ITpu nepexone u3 cocrosinusi 1 B cocrosinue 3 ra3 coBepiiaet padboTy
p10° T

g2 .3

L4

1

Lo
0002004 pad

1) 2 x]JIx
2) 4 x]JIx
3) 6 x/Ix
4) 8 xJIx

11.Kakoe xonmmuecTBo TerminoTsl HeoOxoaumo it HarpeBanusi 100 r ceunna ot 300 K 1o 320 K?
1) 390 JIx

2) 26 xJIx

3) 260 JIx

4) 390 x/Ix

12. N neanpHast TErIoBasi MaIllMHa 3a UK paboTkl moaydaet oT HarpeBatens 100 [k u oTmaer xo-
noaunbHuKy 40 Jx. KIT/] TennoBoii MalivHbl paBeH

1) 40%

2) 60%

3) 29%

4) 43%

13.Ha Y4acCTKE LICIIH, I/I306pa)KCHHOM Ha PUCYHKE, COIIPOTUBJICHUEC KAXKIOT'O U3 PE3UCTOPOB PAaBHO
R.

e

K
[TostHOE CONPOTUBIIEHHUE yYacTKa IPH 3aMKHYTOM Kitoue K paBHO
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Ir
1) 2
2) R
3) 2R
4) 3R

14 11psimonHEHHbBIA MPOBOJHUK JUTMHOM 0,2 M HAXOJUTCA B OJTHOPOJHOM MarHMTHOM T10JI€ C UH-
nykuuen 4 Ti v pacnosiokeH Mo/ yriioM 307k BEKTOPY MHIYKITHH.
B

Yemy paBeH MOYJIb CHJIBI, IEHCTBYIOMIEH HA TPOBOIHUK CO CTOPOHBI MAarHUTHOTO TTOJISI TIPH CHJIC
TOKa B HeM 2 A?

1)0,2H

2) 0,8 H

3)32H

4)20H

15.Ha pucynke n300pakeH MpoBOJIOYHBIN BUTOK, 10 KOTOPOMY TE€UET IIEKTPUUECKUN TOK B Ha-
MPaBJIEHUH, YKa3aHHOM CTPEJIKOI.

Butok pacnosoxeH B INIOCKOCTH YepTeka. B leHTpe BUTKa BEKTOP MHIYKLIUNA MAarHUTHOTO MOJIS
TOKa HaIpaBJIeH

1) ot Hac nepneHANKYJISAPHO IIIOCKOCTH YepTexka

2) K HaM NEePIeHANKYJISIPHO TNIOCKOCTH YepTerka

3) BneBoO

4) BpaBo

16.I'ne HaxonuTCst N300paKeHHE CBETAIICHCS TOUKH S (CM. pUCYHOK), CO3/1aBaeMOe TOHKON COOu-
patotei THH30M?

*w

1) B Touke 1
2) B TOuKe 2
3) B Touke 3
4) Ha 6ECKOHEYHO OOJBIIIOM PACCTOSTHUH OT JIMH3bI

17.Ipu mepexoe yda CBeTa U3 OHON CPEbI B APYTYIO YoM MaAeHUs PABEH 2= , a yroll IPeoM-

nernst 377 (8in37° = 0.6 sin53" = 0.8) Kakop oTHOCHTEIbHBII TOKA3aTENb IPETOMIICHAS BTOPOHA
Cpebl OTHOCUTEIBHO TIEPBOM?

1) ==1,43
2) =1,33
3) ==0,75
4) =0,65
45,
18. Tlepron mosrypacnaa pajinoaKTABHOTO H30TOTIA KaJIbIIUsA 0CacocTapnser 164 cyTok. Ecnu u3-

4. Iﬁ]-l 45

HAYaIbHO OBLIO aTOMOB JﬂLH, TO MPUMEPHO CKOJILKO UX OyeT uepe3 328 cyTok?
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1)2-10%

2)1-10%

31 109

4)0

19.B pe3ynbTare cepun paJnoaKTHBHBIX PACIIaOB ypaH 5 _npeBpamaeTc;I B CBUHEI] 52'Pb_Kaxoe
KOJIMYECTBO (- 1 JB-pacnaILOB OH TIPH 3TOM HCIIBITHIBACT?

18a-ub6 JB-pacnaL[OB

2)6c-u8 JB-pacnaL[OB

3)10a-u5 JB-pacnaL[OB

4)5a-u10 JB-pacnaL[OB

20.ITpu BbICOKMX TeMIEpaTypax BO3MOKEH CHUHTE3 sIep IeNusl U3 siiep U30TOIOB BOJOPOIA:
H{H »iHe+ X

Kaxkas yactuma X ocBoO0XIaeTCsl MPU OCYIIECTBICHUH TaAKOW PEaKIvu?

1) HeliTpoH

2) HEUTpUHO

3) mpoToH

4) aneKTpoH

8.1.1 WWKAINA U KPUTEPUN OLLEHKU
OTBETOB Ha TeCTOBble BONPOCHI BXOAHOIO KOHTPOIS

- 3auTeHo BbicTaBngeTcs obyyatoLemycs, ecnu nonyvyeHo 60% n 6onee NpaBunbHbIX OTBETOB.
- He 3auTeHo BbicTaBnseTcsa obyyatoLemycs, ecnu nony4yeHo meHee 60% npaBunbHbIX OTBETOB.

8.2.TeKyLLnin KOHTPOIb yCNEeBaeMOCTH
B TeyeHne cemecTpa, NpoOBOANTCA TEKYLUMA KOHTPONb YCMEBAaeMOCTU MO AUCLMMNMMHE, K KOTOPOMY
obyuaroLmincsa gomkeH ObITb NOATOTOBIEH.
OTcyTcTBME NPONYCKOB ayAMTOPHbIX 3aHATUW, akTMBHas paboTa Ha NpakTUYecKuX 3aHsATusAX, obee
BbINOMHEHNe rpadumka y4ebHon paboTbl ABMSAOTCA OCHOBAHMEM AN NONYYEHUS MONOXUTENbHON OLEHKM No
TeKyLLEeMY KOHTPOSIO.

Bonpocbl Ans camonoAroToBKY K NabopaToOpHbIM 3aHATUAM

1.Mopspnok o6paboTKku pe3ynbTaTOB NPU NPAMbIX U3MepeHuax. OnpeaeneHne reoMmeTpuYEcKux pas-
MepoB Ten U BbIYUCIIEHNe OLNGOK.

1. Knaccudmkauusi norpeLHocTen.

2. BbluMcreHne NorpeLHocTen Npu NpSMbIX U3SMEPEHMUSX.

3. [pubopHas norpewHocTb. Knacc ToyHocTu npubopa.
2.0npepeneHne ycKkopeHMss CBO60AHOro NnageHUs Npyu NOMOLLM MaTeMaTU4YeCKOro MasiTHUKa.

1. Kakoli npouecc Ha3blBaeTCs rapMoHM4eckum konebaHnem?

2. MaTtematunyeckuin MasTHUK. lNepnoa MaTeMaTU4ecKoro MasiTH1Ka.

3. 3aBuvcuT N1 nepuog konebaHuii MaTteMaTMyYeckoro MasiTHMKa oT ero mMaccbl?
3.M3yyeHune BpawaTtenbHOro ABUXXeHUs1 C NoMoLLbio MasiTHUKa O6epbeka

1. Kakoe gswkeHne HasbiBaeTCa BpalatenbHbIM?

2. [MapameTpbl BpallaTenbHOrO ABWKEHUS.
3. Kak MOXHO onpeaenuTb LEHTPOCTPEMUTENIBHOE YCKOPEHMEe?
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4. Onpenenel-me CKOpoCTU nynu 0annMcTUM4YeCKUM MeToaoM

1. 3akoH coxpaHeHust aHepruu.
2. Teopema lNowreHca — LtenHepa.
3. Kakad yacTb KUHETUYECKOMN IHEPTrUU NyNun Npu yaape nepexoauTt B Tenno?

5. Onpe.qeneHMe KOS(*)(*)VILIVIGHTG TPeHnA Ka4eHna ¢ NOMOoLW b HAKNOHHOIro MasATHUKaA.

1. Tlpu KaKkMX yCrioBUsIX NOSIBNAKOTCA CUSbl TPEHUSA?

2. OT Yero 3aBUCAT MOAYNb M HaNpaBrieHNe cunbl TpeHus nokos? 2.B kaknx npegenax Moxet
N3MEHSITLCA CUna TPEHMS NOKoSA?

3. MoxXeT nu cuna TPEHUsI CKONMbXEHNS YBENNYNTL CKOPOCTL Tena?

6. OnbIT lNeppeHa.

1. 3akoH pacnpefeneHus Monekyn atMocepHoro Bo3ayxa B none TArotTeHus.
2. Kak onpepenutb cpeaHee 3HaveHue KBagpaTta cMmeLleHns 6poyHOBCKOM YacTuLbl?
3. OnbiT MNMeppeHa.

7.UccnegoBaHme n3onpoLeccoB.

1. 3akoH len-Jlioccaka. 3akoH Bonnsa-MapwuoTtTta. 3akoH LWapns.

2. Kakue ycnoBusi OOMKHbI BbINOMHATLCS, YTOObI M3MEHEHMS NapaMeTPOB rasa COOTBETCTBOBANN 3aKO-
Hy Wapns.

3. [lMoyemy npouecc oxnaxgeHust Bo3dyxa MOXHO cuMTaTb M300apHbIM? Mpouecc cxatus Bo3gyxa
N30METPUYECKNM? OXMaKAEHNE BO3AyXa N3OXOPHbIM?

8. MsmepeHMe BA3KOCTUN XUAOKOCTWU.

1. YTto Takoe BA3KOCTb XNAKOCTU? O6BbACHUTE BO3HUKHOBEHME CUM BA3KOCTU C MOJEKYNSAPHO-
KMHETUYECKOW TOUKM 3PEHUSI.

2. ®opmyna CTokca Ans cunbl BA3KOCTU.

3. Kakue cunbl JeNCTBYIOT Ha LWapuK, nagatoLlmnin B xXuakoctu? Kak oHn HanpasneHbl?

9. OnpepeneHue KoadpnuneHTa NOBEPXHOCTHOIO HaTXKEHUS.

1.4710 Ha3bIBaeTCs KOAPPULNEHTOM NOBEPXHOCTHOIO HATSXKEHUA?
2. Hannwwute pabouyto popmyny 1 nosicHuTe BXOoAsALLME B HEE BENNYUHDI
3. OT yero 3aBUCUT KOIPPULIMEHT NOBEPXHOCTHOTO HATHXKEHUS XXULOKOCTEN?

10.3aBucmmocTb yﬂeﬂbHOﬁ TennoemMKoOCTU TBepAbIX Tes1 OT TeMnepaTypbl

1. YTto Takoe Tennota?

2. Cdopmynupyinte 1 1 2 Hayana TepMoaMHaMUKH.

3. Ecnu k TBEpAbIM TENAM C OOUHAKOBOW MACCOWN M Ha4arnbHOW TEMMNepaTypor NOABECTU OQNHAKOBOE
KONMYeCTBO TENSOThI (BCE MaTepmarsl OCTalTcsa TBepAbiMuM), TO TEMNepaTypa BellecTBa ¢ 6onbLuen
TennoeMKocTblo byaeT 6onblue, MeHbLLE UMW paBHa TeMMepaType Tena ¢ MeHbLUEN TENOEMKO-
CTbi0?

11. M3MepeHne yaeJJbHOTO CONMPOTHBJIEHUSI POBOIHUKA
1) Kak omnpeaenuTs MIoMaab NONePEeUHOro CEUEHHsI TPOBOIHUKA?

2) OrmpeneneHnue HHCTPYMEHTAIBHBIX MOTPEITHOCTEH U3MEPHUTEIBHBIX TIPUOOPOB
3) o kakaum napameTpaM BbliGMpaeM maTepuan NpoBOAHMKa

12. N3y4eHune aneKkTpuYecKux Lenem NoCTosiHHOro ToKa.
1. 3akoH Oma anst 3aMKHYTON Lenu.
2. [Mo4yemy nokasaHwsi BONbTMETPA NPU Pa3OMKHYTOM M 3aMKHYTOM Krlloye pasfnnyHbl?
3. Kak uameputb BHYTPEHHEE COMPOTUBINEHNE UCTOYHUKA?

13. U3yyeHne npoLieccoB 3apsaaKu U paspsiaa KoHaeHcaTopa.
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KoHmpornbHble 80rpoChkI:
1. Kak nameHnTCs aneKTpoeMKOCTb KOHAEeHcaTopa Npu yBenm4yeHun 3apsga Ha nnactuHax B 3 pasa?

2. YT0 Ha3bIBaeTCA ANANEKTPUYECKON NPOHMLAEMOCTbIO U Kak OHa BNNSIET Ha eMKOCTb KOoHAeHcaTopa?
3.KoHaeHcaTop. YCTponcTBo. Tunbl KOHAEHCATOPOB.

14.UccnepoBaHue TeMI'IepaTypHOVI 3aBMCUMOCTHK conpoTUuBIieHNA MmeTansoB U nonynpoBogHNKOB

1. Yto Takoe aHeprua ®epmun, ypoeHb Pepmu, hyHKUnS depmn?

2. Tloyemy c pocTom TemnepaTypbl CONPOTMBIIEHNE NPOBOAHUKOB pacTeT, a CONpOTMBNEHNE NONynpo-
BOAHWKOB nagaeT?

3. Uto Takoe aHeprusa akTMBaL MU U Kak OHa paccunTbiBaeTca?

15.CBA3aHHble rapMOHMYeCKue KonebaHus.

1. Kak onpegensetcsa yactoTta, nepvog, amnnuTtyaa, asa n HavanbHas asa He3saTyxawwux koneba-
HUA?

2. Yto Takoe oTHOCUTENbLHOE YANUHEHNE?

3. Tlouyemy npu pacyeTe 4YacToTbl konebaHu Mbl NpeHebperaeM Maccon NPyXUHbI?

16 U3yyeHne MarHUTHOro NOMs KaTyLWKWU C TOKOM, 3JIEKTPOMArHUTHOM MHAYKLUMW CaMOMHAYKLUU U
B3aUMHOMN UHAYKLMUWN.
1. MarHutHoe none. XapakTepucTukm marHUTHOro nongd. Kak HanpaeneHbl CUoBbIE MMHUN MarHUTHOrO
nonsa?
2. B uem 3akniovaeTcs SiBMIeHNE 3NEKTPOMarHMTHOM MHAYKUMN? 3aKOH SNEKTPOMarHUTHOM MHAYKUMW.
3. Y10 Takoe MarHUTHbIN NOTOK? MHOYKLUWNOHHbIA TOK?

17. U3y4yeHune aneKTpu4ecKoro KkonebatenbHOro KOHTypa

1. Kakoe siBneHve HasbiBaeTCH pe30oHaHCOM?

2. Kak nameHuTCs pe3oHaHCHas KpvBas ANS aMmnnuTyAbl TOKa B Lenu Npu yBenn4eHnn akTMBHOMO CO-
NPOTUBMEHNS B KOHTYpe?

3. Tllouyemy B pagmonpveMHuKax HeobxoaMMo MCNOMb30BaTb NPUEMHbIN KOHTYP ¢ BonbLuon 4o6poTHO-
CTbl0?

18. OnpeneneHune POKYCHOro pacCTOSAHUA CUCTEMbI JIMH3

1. YTO Ha3bIBaIOT ONTUYECKOWN CUNON NUH3LI? Kak M3MeHUTCHA onTruyeckasi cuna rnpu norpy>XeHnn nuH3bl
B OMTUYECKM NPO3PAYHYIO XUAKOCTb?

2.470 Ha3bIBaAKOT yBENMMYEHNEM MNNH3bI? I3MEHUTCS N yBENUYEHME NMH3bI NPU MNOrPYXeHUM ee B On-
TUYECKN MPO3PayHyIo XXMAKOCTb? Ecnn namenntcs, 1o, kakum obpasom?

3. B uem coctonT pasnunumne TOHKMX U «TOMCTbIX» NINH3?

19. U3amepeHue ANNHbI CBETOBOW BOJHbLI MHTEP(EPEHLUMOHHBIM METOAOM.

1.Kakne UCTOYHMKMN CBeTa HasblBalOTCH KOrepeHTHbIMU?

2.06bACHUTbL CcyTb 06LLero cnocoba HabnoaeHNs MHTepdepeHLMI CBeTa C MOMOLLIbIO pacLuensie-
HMS1 OOHOTO Ny4Ya Ha aBa.

3.MoyeMmy MHTepdEPEHLMOHHbIE NOOCHI MOMNYYaTCA PadyXHbIMWU, €ClK yAanuTb CBETOMUNbTP?

20.0npeaeneHne nokasaTtens NPesioMAeHUsA XUAKOCTU NpU NoMoLwm pedpakTpomeTpa.

1.3akoHbl NpenoMMAeHus.
2.0THOCMTENbBHBIV U aBCOMNKOTHBIV NOKa3aTerb NPENoOMIEHMS.
3.3aBuvcuT nn NokasaTtenb NPenoMAeHus oT yrna nageHna?

21.0ncbpakumun dpeHensa Ha npoctenwmnx nperpagax. Judpakuma dpayHrodepa Ha wenu. Oucpak-
LMOHHaA pelueTka.

1) MakcumyM kakoro HanmbonbLUero nopsaka MoxeT HabnogaTbCcsa Ha AaHHON ANdPaKLMOHHON peLleT-
Ke?

2) [dawnTte noHatue andpakumn. B yem cywHocTb npuHumna MonreHca- ®peHens?

3) YCTpomcTBO M HasHayeHue ANQpPakLUNOHHOW peLLeTKN NPOXOasLLero ceeTa.

22. I/I3yqe|-||ne CMJIOLIHOro U NuHen4yaToro CneKTpa n3ny4deHus.

1. Kak MOXHO yBenuuuTb 3anac dHepruy aToMoB BelecTBa?
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2. Kakue cnekTpbl HasblBaOTCA NHenyaTbiMn? Kakme BelLecTBa JatoT NIMHENYaTble CNEKTPbI?
3. Kakue npmbopbl NO3BOMAKT U3yvaTb CNEKTPbI?

8.2.1 WWKAJTIA U KPUTEPUN OLIEHKU
nabopaTopHbIX 3aHATUMN

- OUEHKa «omu4HO» BbiCTaBnsieTcs obyyatoliemycs, ecnu nabopaTopHble 3a4aHus BbINOSHEHbI, MeToAMKA
BbINOSTHEHWUS 1 OPOPMIIEHUIO COOTBETCTBYET TPEOOBAHUSIM.

- OUeHKa «Xxopowio» - BbiCTaBnsieTcs obyvatolleMycs, ecnv nabopaTopHble 3aaHusi BbINMOHEHbI, MMEDTCS
CYLLECTBEHHbIE 3aMeYaHUsl K METOAMKE BbINONHEHUSI U OCHOPMIIEHUIO.

- OUeHka «ydosremeopumerisHO» - BbICTaBnseTcs obyyaloLlemycs, ecnu nabopaTtopHble 3agaHus BbIMNO-
HEHO YaCTUYHO, UMEIOTCS CYLLECTBEHHbIE 3aMeYaHusl K METOAMKE BbINOMHEHUS 1 0DOPMIIEHNIO.

- OUEeHKa «HeydosremeopumersibHO» - BbICTaBNAeTcs obyyatollemycs, ecnu nabopaTopHble 3a4aHus He
BbIMOSTHEHbI.

9. NMpomexyToyHas (ceMecTpoBas) aTTecTauusi No Kypcy

9.1 HopmaTtuBHasi 6a3a nmpoBeeHUs
NMPOMEKYTOUYHOM aTTeCTAIMM 00y4AIOUIMXCS N0 Pe3yJabTaTaM U3y4eHusl JUCIUILJIMHBI:

1) neiictByromee «llonoxeHne o TEKyLeM KOHTPOJIE YCIIEBAEMOCTH, IPOMEXYTOUYHON aTTecTalluu
00y4aromuxcs 1Mo MporpaMmam BBICIIETO 00pa30BaHUs — porpaMMam OakajaBpuaTa, IporpaMMaM
crielMaiuTeTa, MporpaMMaM MAarucTpaTypbl UM CpeAHEro MpodecCHOHAIbHOrOo 00pa3oBaHUs B
OI'BOY BO Owmckuit TAY»

9.2. OCHOBHBIE XapaKTePUCTUKH
NMPOMEKYTOYHOM aTTeCTAIMHU 00y4AIOUIMXCS 110 UTOTraM U3YyUYeHH sl JUCHUIJIMHBI

YCTaHOBJICHHE YPOBHSI JOCTIIKCHHS KaXKIbIM 00Y-
YarImuMes 1eneil o0ydeHus 1no JaHHOW JUCIHUILIU-
HE, U3JI0’KEHHBIX B 1.2.2 HACTOAIIECH MpOrpaMMbl

Lenn

MPOMEXKYTOUYHOM aTTECTALNH -

®opma

o OK3aMCH
MPOMECIKYTOUYHOU aTTCCTALIUM -

1) moaroTroBKa K 3K3aMEHy M cJada 3K3aMeHa OCy-
IIECTBIISIETCS 3a CYET y4eOHOTO BpeMeHH (TPyHoEM-
KOCTH), OTBEIEHHOI'O Ha 3K3aMEHAI[MOHHYIO CECCHIO
Mecrto 3K3aMeHa Uil 00yYaroIMXCs, CPOKH KOTOpOH yCTaHABINBa-
B rpaduke yueGHOro mnpoiecca: I0TCSl IPUKA30M 110 YHUBEPCUTETY

2) nara, BpeMs M MECTO IMPOBEIEHUS dK3aMeHa OIl-
penensercss rpauKoM claud HK3aMEHOB, YTBEp-
JKJIAE€MbIM JIEKAaHOM BBIITYCKAOIIEro (haKkyibTeTa

®dopma 3K3aMeHa - YCTHBIN
npeJcTaBieHa B (DOH/IE OLIEHOYHBIX CPEJACTB MO JIUC-
IIpouenypa npoBeaeHus K3aMeHa - LUTIJINHE

(cm. Tpunoxenue 9)

1) mpencraBieHa B (OHIE OLIEHOYHBIX CPENICTB IO
JTUCIUIUINHE

(cm. [Ipunoxenue 9)

2) oxBaThIBaeT pasnenbl (B cooTBeTCTBUU C 1. 4.1
HACTOAIIETO JTOKYMEHTA)

OK3aMeHalMOHHas MporpaMMma
1o y4yeOHOM JUCHHUIUINHE!

MeTouvecKkre MaTepHalIbl, OTPECIISIO- MIPEJICTAaBICHBI B (JOHJIE OIICHOYHBIX CPEJCTB  IIO
K€ MPOLIeyPhl OLICHUBAHMSI 3HAHUM, yMe- | TUCIUTUINHE
HUM, HABBIKOB: (cm. Tpunoxenue 9)

9.2 OCHOBHBIE XaPAKTEPUCTHUKH
NMPOMEKYTOYHOM ATTECTANMH 00y4al0IUXCS M0 HTOraM H3y4YeHHUs! AU CHHUIINHBI

YCTaHOBJICHHE YPOBHSI JOCTIDKCHHS KaXIbIM 00Y-
JapIuMes Ielied W 3agad oOyueHHUs 1O JTaHHOU
JUCIIUIIIMHE, U3JIOKEHHBIM B M.2.2 HACTOAIIECH Mpo-
rpaMMBbl

[{enb MpOMEKYyTOYHOM aTTECTALNH -
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Dopma NPOMEKYTOYHON aTTECTALUU - 3a4€T

1) ydgactre oOy4aromerocsi B Ipoueaype moiaydeHus
3auéTa OCYIIECTBIsAETCS 32 CUET y4eOHOTro BpeMe-
Mecrto npouenypsl NOJy4eHHs 3a4€Ta B HU (TPYAOEMKOCTH), OTBEAEHHOIO HA U3yUYEHUE JTUC-
rpaduke ydeGHOro mnpouecca LIUIUIMHBI

2) npouenypa nposoautcs B pamkax BAPO, Ha mo-
CJIe[IHEH HeJslenne ceMecTpa

1) oOyvarommiicss BBIMOJHUI BCE BHUJIBI y4eOHOH pa-
OOTHI (BKJIIOUYAs CAMOCTOSITEIBHYIO) U OTYUTAICS 00
OcHOBHBIE YCIIOBHSI ITOTYYCHUS 00yJaro- WX BBITIOJIHEHUU B CPOKH, YCTAHOBJICHHBIC TPaQuKOM
mMcst 3auéra: yueOHOro Ipoiiecca Mo JUCIUILIUHE;

2) npoIén 3aKIIYUTEIBHOE TECTUPOBAHUE;

IIpouenypa noiryueHud 3a4éra -
P YP Y4 [IpencraBnensl B POHAE OLEHOYHBIX CPEACTB IO

Meroanueckue MaTepHalibl, ONPEAEIIsIo- . .
o JaHHOW yueOHOM aucuurnHe (cM. — [Ipunokenue
[IME TMPOLEypPhl OLICHUBAHUS 3HAHUH, yMe- 9)

HHUI, HABBIKOB:

NPOLIEOYPA
npoBeaeHus 3a4éTa

1. O6yuarowmincsa ycnewHo BbINOMHUA BCe BUAbl paboT, npegycMOTpPeHHbIX paboyew nporpamMmmon
no aucumnnuHe «dusnkar.

2. OG6yuvatowmncsa 6e3 yBaXxnTenbHON NPUYMHBI HE NPOMNycKan ayaAuTOPHbIE 3aHATUS.

3. OO6yvarowuncs ycnewHo npoLén 3aknoynTensHoe TeCTUpPoBaHme.

NMPOLIEAYPA NPOBEOEHUA 3K3AMEHA

LUKANA U KPUTEPUN OLUEHNBAHUA
OTBETOB Ha BONPOCKI 3K3aMeHa

PesynbTaTtbl 9Kk3aMeHa onpegensoT OLeHKaMn «OTIIMYHOY, «XOPOLLOY, «yAOBMETBOPUTENBHO», KHE-
YOOBNETBOPUTENBHOY» N OOBABNSAIOT B A€Hb dK3aMeHa.

OueHKy «omu4YHO» BbICTaBNAT obyyatoLwemycs, rmyboKko 1 MPOYHO OCBOMBLLEMY TEOPETUYECKUN U
npakTuyeckmn Matepuan gucumnnuHbl. OTBET AOMKEH BbITb NOrMYHbLIM, rpamMoTHbeIM. OByvatowemycs Heob-
XOAMMO MOKa3aTb 3HAHWE He TOSMbKO OCHOBHOIO, HO M OOMOMHMTENBHOrO MaTepuana, 6bICTpPO OpUEHTMpO-
BaTbCH, OTBEYas Ha AOMNOoNHUTENbHble Bonpockl. Obyvalwmiics gomkeH cBO6OAHO CNpaBnAaTbCA C NOCTaB-
NeHHbIMW 3aga4aMu, NpaBnibHO 0OOCHOBbLIBATL NPUHATLIE PELLEHNS.

OueHKy «xopowo» 3acnyxusaeTt obydalolmincs, TBEPAO 3HAKOLWMI NPOrpaMMHbIA MaTtepuan gucumn-
NWHBI, FPaMOTHO U MO CYLLEeCTBY Usnaratowwmn ero. He cnegyet gonyckaTb CyLEeCTBEHHbIX HETOYHOCTEN MpK
OoTBETax Ha BOMpPOChl, HEO6XOAMMO MPaBUIIbHO MPUMEHATL TEOPETUYECKME MOSNOXKEHUS MPU peLLeHUn npak-
TUYECKMX 3adaY, BNageTb onpeaernieHHbIMU HaBblkamMy U MpUeMaMm UX BbINOSTHEHMS.

OueHky «ydosremeopumersibHO» NonyyaeT obyyaroLmncs, KOTOPbI MMEET 3HaHWUS TONTbKO OCHOBHOTMO
MaTepuana, HO He yCBOMWI ero getanu, UCNbITbIBaeT 3aTPyAHEHWUs MpU peLleHun npakTuy4eckunx 3agad. B
OTBETax Ha NocTaBfieHHbIE BONPOCHI 00yYaoLWwMMcs A0NYyLEeHbl HETOYHOCTU, AaHbl HEAOCTAaTOYHO MPaBuUITb-
Hble POpPMYNMPOBKK, HapyLleHa NOCNeA0BaTENbHOCTb B U3MNOXEHUN NPOrpaMMHOro Matepuana.

OueHka «HeydosriemeopumersibHO» rOBOPUT O TOM, YTO ODyYaloLLMINCA He 3HaeT 3HaYUTENbHON YacTu
mMaTepuana no AucumniuvHe, AONYCKaeT CyLIeCTBEeHHble OWwnbKM B OTBETaX, HE MOXET peLunTb npakTude-
CKve 3afavm unu peLuaeT ux ¢ 3aTpyaHeHUSAMU.

9.3. 3aknounTtenbHoe TeCTUpPOBaHME NO UTOraM U3yYeHUs AUCLUNIIUHBI
Mo utoram usy4eHust AUCLUNNMHLI, 0ByYatoLLMecs NPOXOANAT 3akmounMTenbHoe TecTupoBaHue. TecTu-
poBaHuve ABnsieTcst POPMOI KOHTPOMS, HaNPaBMNeHHOW Ha NPOBEPKY BrageHUsi TEPMUHONMOrMYeckuM anna-
paToM, COBPEMEHHbIMU UH(POPMALMOHHBIMU TEXHOSOMMSMU U KOHKPETHLIMW 3HaHMsSIMKM B obnactu dyHaa-
MEHTanbHbIX U NMPUKIaAHBIX AUCLUMNIINH.
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9.3.1 NoaroToBKa K 3aKnku4vuTenbHOMY TeCTUPOBaHUIKO NO UToram nsyd4eHmsa AoNCUNNIINHLI

TeCTI/IpOBaHI/Ie OCYIICCTBIIACTCA MO BCECM TCMaM U pasacjiaM JUCHUIIINHBI, BKIIIOYasA TCMBI,
BBIHOCHUMBIC Ha CAMOCTOATCIIBHOC U3YUCHUC.

IIpOHGﬂypa,TeCTHPOBaHHﬂ orpann4cHa BO BPECMCHH W NPCAINOJIaract MakCUMaJlbHOC COCPC-
JOTOYCHUC 06yqa10mer00ﬂ Ha BBIIIOJIHEHUHU TECTA, COACPKAIICTO HECKOJIBKO TECTOBBIX 33[[8.HPII>1.

TecTupoBanune NPOBOAUTCS B MUCHbMEHHOHN (opMe (Ha OymakHOM HocuTene). TecT BKiogaeT
B ce0s 30 BompocoB. Bpems, orBoaumoe Ha BbinojgHeHUE Tecta - 30 MuHYT. B kaxplil BapuaHt
TeCcTa BKJIIOYAIOTCSI BOIPOCH! B CIICAYIOIIEM COOTHOLICHUH: 3aKpPHIThIE (OIXMHOYHBINA BBIOOp) — 25-
30%, 3akpbIThie (MHOXECTBEHHBIN BBIOOpP) — 25-30%, oTKpBITHIE — 25-30%, Ha ynopsjpodyeHue u
cootBetrcTBUE — 9-10%

Ha tecTupoBanue BBIHOCUTCS 110 5 BOTIPOCOB U3 KAXI0TO pa3zesia TUCIHUILTHHEI.

BapuaHT Ne 1

3ananue Ne |

KunemaTuyeckuii 3aKk0H BpaliaTeIbHOTO ABMKEHUS Teja 3a]]aH ypaBHEHHEM O=t2. YTIioBas CKO-
pPOCTb TeJla B KOHIIE TPEThEH CEKYHbl PaBHa.. ..

2 pan/c.

4 pan/c.

6 pan/c.

3 pan/c.

3amanne No 2

Touka M nBHXKETCsI IO CIIUPANIH C MTOCTOSIHHOM 110 BETMYMHE CKOPOCTHIO B HAIPABJICHUH, YKa3aH-
HOM cTpenkoid. [Ipu 3ToM BeTMYMHa HOPMAJIbHOTO YCKOPEHHUS ...

M

-
- paBHa HYJIO

- YMEHbIIAETCs
- HE U3MEHsETCA

- YBCJIMYHBACTCA

3ananue Ne 3

Ha Teno B uHepmanbHOM clucTeMe oTcueTa JIEHCTBYIOT JiBe cuilbl. Kakoi 13 BEKTOpOB, H300pakeH-
HBIX Ha [IPaBOM PHUCYHKE, IPAaBUJIBHO YKa3bIBACT HANPABICHUE YCKOPEHUS TEJIA B OTON CUCTEME OT-
cyera?

' LN

Fm——r--
1

] 1

1 1

#1“ !
Te--r-
1
1
[ I T ——
[ I -
t-—--F-=-
1
1
LoooLoo
o—
1
1
1

H / H
1
1

/
R
]
]
dmmmbm e

e e R R |

3amaune Ne 4
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Teno, OpolIeHHOE O YIIIOM K TOPU3OHTY, ABHIKETCS [0 KPUBOJIUHEHHOM Tpaekropuu. Eciu co-
IPOTHUBJICHHE BO3AYyXa IPEHEOPEKNMO MaAJIO, U B TOUKE A 3TOM TPaeKTOPUHU BEKTOP CKOPOCTHU Tela
MMEET HaIlpaBJIEHHE 110 CTPEJIKE | Ha PUCYHKE, TO KaKOM CTPEJIKOM yKa3aHO HallpaBJIEHUE BEKTOPA
€ro yckopeHus?

11

2) 2

3)3

4)4

3anganue Ne 5

K 60x0BO#i OBEpXHOCTH IIJIMHPA, BPALIAIOLIETOCS BOKPYT CBOEH OCH, MPUKUMAIOT BTOPOM LIU-

JMHJIP C OCBIO, apajlIeIbHONW OCH IIEPBOTO, U PAUYCOM, BABOE IPEBOCXOAIINM PaJNyC IIEPBOTO.

[Tpu coBMECTHOM BpallleHUU ABYX IIJIMHIPOB O0€3 MPOCKANIb3bIBAHHS Y HUX COBIAal0T

1) nepuoas! BpaleHus

2) 4acTOTHI BpallleHuUs

3) MMHEHHBIE CKOPOCTH TOUEK Ha TIOBEPXHOCTH

4) HEHTPOCTPEMHUTEIIbHBIE YCKOPEHUS TOYEK Ha MIOBEPXHOCTH

3ananue Ne 6

B HenoaBMKHOM IH(TE IPy3 MACCOi MPaCTATUBAET BEPTUKAIBHYIO IIPYKUHBI )KECTKOCTBIO KHa
___mg

JUTMHY k . ITycts Teneps uQT B TeUECHHE BPEMEHU ! IBUKETCS BBEPX C MOCTOSHHOU CKOPO-

CThIO V. B MOMEHT Hauasa oTcueTa BpeMeHHU B TU(TE HA Ty K€ MPYKUHY aKKYPaTHO MOABEIINBAIOT

TOT e rpy3. Ha kakyto mumny rpy3 Oyzer pacTaruBath IpyKUHbBI B ABIKYIIeMcs JudTe?

v

mig—2)
1) kK
mg
2) k
;
m(g+?)
3) K
my
4) kt
3amauue Ne 7
UT0oOBI paciiaBUTh HEKOTOPYIO MAcCy MeH, TpeOyeTcst 00JIbIee KOJTUIECTBO TETUIOTHI, YeM IS
TUTABJICHUS TAKOW K€ MAacChl IMHKA, TaK KaK ylIelbHAs TEIUIOTA IUIABJICHUs Meau B 1,5 pa3za 00Jib-

=18-10° Tox/xr, Az, =1,2-10°

nie, 4eM [UHKa () Cu Jlx/xr). TemnepaTypa miiaBiaeHus: MeU IpU-

MEPHO B 2 pa3a BbIIIE TEMIEPATYPHI IUIABICHUS INHKA (TC!‘r =1356K , Tz = 693K ). Pa3pymienue

KpHCT&JlJIH‘-ICCKOﬁ PECHICTKU METAJlJIa IPU IIJIABJICHUW NPUBOAUT K BO3PACTAHUIO SHTPOITUU. Ecmu

AS

SHTPOIIHMA IUHKA YBCINYNWIIACh HA , TO UIBMCHCHHUC SHTPOIIMHU MCINU COCTABUT ...
3
—AS
p

e

2AS
3as

4 4
S as
3

3amaune Ne 8
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Ha pucynke nzo0paxen uuki Kapuo B koopaunarax (T, S), rae S — surponus. AnunadaTHoe pac-
HIMPEHUE POUCXOANUT Ha JTaIe ...
Ta

Y

1-
3amanue Ne 9
[Tpu n30TepMHUYECKOM YBEITMUEHUH JABJICHUS OJHOTO MOJIS UACATHHOTO OHOATOMHOI'O Ta3a, ero
BHYTPEHHSISI SHEPTHs
1) yBenuumuBaercs
2) yMeHbIIAeTCs
3) yBenMUYHMBAETCS MIIM YMEHBIIIAETCS B 3aBUCUMOCTH OT UCXOAHOTO 00beMa
4) HE U3MEHSCTCS

wWN b
A~ W

3aganue Ne 10

WneanbHsiii ra3 moayunsn konudectBo Teraotsl 300 [k u coBepimi padoty 100 Ix. Ilpu sTtom
BHYTPEHHSIS YHEPTUs Ta3a

1) yBennumiacek Ha 400 Ik

2) ysenuumiiack Ha 200 [Ix

3) ymensmnacek Ha 200 JIx

4) ymensiunacs Ha 400 [k

Samganume Ne 11

ITpu nepexone u3 coctosiHus 1 B cocTosiHue 3 ra3 coBepiaer paboTy

pI0° T
2 3

2

1t

1

0 0,02 0,04 Vol

1) 2 xJIx

2) 4 x]JIx

3) 6 kJIx

4) 8 xJIx

Samganue Ne 12

Tennosas mammna ¢ KITJ 60%3a muxn pa6ots otnaer xononuasauky 100 [Ix. Kakoe kKoaudaecTBo
TEMJIOTHI 32 IIUKJI MAIIMHA HOJTy4aeT OT HarpeBaTes?
1) 600 [

2) 250 T

3) 150 JIx

4) 60 JTx

3amanue Ne 13
[Tonnas cucrema ypaBHeHHii MakcBesia B MHTETpaIbHON (hopMe UMeEeT BU/I:

=3 2 5_3 -
§£df_ jerds

(L) (5) ’
Al = [ﬁ@}xs

S |
§ BaS = [ pav

(s) 7
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§§d§ =0

(5]
Cnenyromiasi cuctTemMa ypaBHEHHI
§ Edl =0
©
§ Hdl = [ jdS
o 6
{ DdS = [ pav
(5] (7 '
§BdS =0
(5)

crpaBeUIuBa I ...
Hauano ¢opmsl

- CTAllMOHAPHBIX SJICKTPUUCCKUX U MATHUTHBIX IoJieii B OTCYTCTBHC 3apsAKCHHBIX TCJI

- CTAHUMOHAPHBIX SJICKTPUYCCKHUX U MAaIrHUTHBIX oJieii B OTCYTCTBHC TOKOB IIPOBOAUMOCTU

- NCPEMCHHOI'O SJICKTPOMATrHUTHOTO ITOJIA ITPU HAJIMYKUHU 3aPAKCHHBIX TCJI U TOKOB ITPOBOANMOCTHU
- CTaOMOHAPHBIX SJICKTPUICCKHUX U MAIHUTHBIX nojeu IIpHU HAJIMYUHU 3apsAKCHHBIX TCJI U TOKOB

IMPpOBOAMMOCTHU

3ananue Ne 14

Jlana cucrema TOYEUHBIX 3apsAA0B B BAKYyME U 3aMKHYTbIE MoBepXHOCTH S1, S2 u S3, npuyem mo-
BEPXHOCTb S3 0XBaThIBACT IOBEPXHOCTH S2, KOTOPAasi B CBOIO OYEPEb OXBATHIBAET IOBEPXHOCTD
S1 (puc.).

[ToToK HANPSKEHHOCTH AIEKTPOCTATHYECKOTO TIOJSI OTIIUYEH OT HYJISI CKBO3b ...
Hauano ¢gopmsr

nosepxHoctu S2 u S3
MTOBEPXHOCTH S2
MTOBEPXHOCTH S1

MTOBEPXHOCTh S3

Samganue Ne 15
Kpyrinocyro4Ho ropsimas B T€4€HHE TOAa JaMIIouka MOIHOCThI0 40BT B moxbpe3 e Baiero qomMa
npu tapude 2 py06. 3a 1 kBt 06xonurcs B py6ust. OTBET OKPYTIUTE JI0 LIETBIX.

Samanue Ne 16
Ha pucynke nzo0paxeHbl ceueHus ABYX MPSIMOJIMHEWHBIX JUIMHHBIX MapauieIbHbIX MPOBOJIHUKOB C

Jyo=J B
OIMHAKOBO HANPABJIEHHBIMH TOKAMH, IPHYEM ~ | 2 . Unpykius B PEe3YABTUPYIOIIETO Mar-
HUTHOTO ITI0JIs paBHA HYJIIO B HEKOTOPOM TOYKE MHTEPBAia ...

I | I,
O——0C
a b | c o

Hauazno ¢opmsl
a

c
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b

d

3amanne Ne 17

[To mapayiIeIbHBIM METAJUTMYECKUM ITPOBOJIHUKAM, PACIIOIOKEHHBIM B OJTHOPOAHOM MarHUTHOM
ToJIe, C PABHOMEPHO BO3PACTAIOIICH CKOPOCTHIO MEPEMEIIACTCsI MPOBOIAIIAS TIEPEMBIUKA (CM.
puc.). Eciu conpoTHBICHHEM ITEPEMBIYKH U HAPABJISIONIMX MOKHO IPeHeOpedb, TO 3aBUCUMOCTD
HHHyKHH?HHOFO TOKa OT BPEMEHH MOKHO TPEJICTABUTH TPAPUKOM ...

S T

3amaune Ne 18
CkapIBarOTCs JIBa TApMOHUYECKHUX KOJIeOaHHs OJHOTO HAMIPABIIEHUS C OJJMHAKOBBIMU MIEPUOIAMH.
PesynpTHpyromniee koineOaHne MeeT MAKCUMAITbHYIO aMILTUTY Ty IIPU Pa3HOCTH (a3, paBHOM ...

T

b | = da | =

o

3amanue Ne 19
Ha pucynke npeacraBiena MrHOBeHHas: «poTorpadus» dIEKTPUUECKON COCTABISIONICH DIEKTPO-

MarHUTHOM BOJIHBI, IEPEXOASIIEH U3 cpelpl 1 B cpeny 2 MepneHIuKyIsIpHO IPAHULIE pa3elia 4B
Hanpsi>keHHOCTB 2JIEKTPUYECKOTO MOJIS B IIEPBOM U BTOPOU CPEIe U3MEHSETCS COTIIACHO YPaBHEHU-

By = E,sinfor -5 1097 E,=E,sin|or -3 -1D’5::x]_

A
1—»2
x
B
OTHOCHUTENBHBIN NTOKA3aTeNb MPETOMIICHUS IBYX CPEJl PaBEH ...

1,5
44



1,6
0,6

1
3amanue Ne 20
B ympyroi cpene niaoTHOCTH P pacupocTpaHseTcs IJI0CKas CHHYCOMIANIbHAS BOJIHA C YaCTOTON

@ y amnarynoii <4 . Eciu uacToTy yBenMunTh B 4 pasa, a aMIUIUTY/y YMEHBIIUTH B 2 pasa, 00b-
€MHas IIJIOTHOCTh DHEPIHH ...

YMEHBILIUTCSA B 2 pa3a
yBEIHUUTCSA B 4 pasa
yBesnuuTcs B 64 paza

YBEJIMUUTCS B 2 pas3a

3amaune Ne 21

[Iapuk, NpUKPETUICHHBIH K MPYXUHE (MPYXKHUHHBIA MAsSTHUK) U HACA)KCHHBI HA TOPHU3OHTAILHYIO
HATPABIISAIONIYIO0, COBEPIACT TAPMOHUYCCKUE KOJICOAHMSI.

D

0

A
/-JNH;JI/I/?J '

s
, 4
Ha rpaduke npencrasieHa 3aBUCMMOCTb IPOEKLIUN CHIIBI YIPYTOCTH HPY>KUHbI Ha [TOJI0KUTEIbHOE

HaIIpaBJICHUC OCHU X oT KOOpAMWHATLI HIapUKa.
My H

B nonoxenun B sHeprus npyKMHHOTO MasiTHUKA B Mlore paBHa

3amganue Ne 22

£(x.t)= Acos(ewt —kx)

[Tnockast 3ByKOoBasi BOJIHA - pacnpocTpansiercs B ynpyrou cpene. Cko-

OCTb KOJICOaHHs HaCTHIL CPECAbI, OTCTOAIINX OT HCTOYHHKA Ha PaCCTOSIHHUHN ) ’ B MOMCHT
6 2 / 2

T /' 4
BpPEMEHU paBHa ...

Ao

a

!

Aw

3
s

_Awf3

2

—Am

3amanue Ne 23
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y A
TIpu OCBEICHNN MeTaJlIa H3Ty4eHHEeM C JUTHHOM BOIHBI ~ U (OTOTOK MpEKpaIaeTcs IpH 3a1ep-

Lli"
KMBAIOLIEM HAIPsKEHUU — 2 . ECIIM M3MEHUTH JUIMHY BOJIHBI M3Iy4eHus B 1,5 pasa, To 3a1epiKHu-

A=43sE

BalOIIee HAMPSIKCHHE YBEIHMUUTCS B 2 pa3a. PaboTa BbIX0/1a 3EKTPOHOB U3 METalIa

U y A
3aI[ep)KI/IBaIOH_Iee HAITPs>KCHUC 3 B BOJIbTAX IJId U3JIYUCHUA C IJIMHOU BOJIHBL 0 PaBHO ...

3amanue Ne 24

Caer, najias MepHeHIUKY/IAPHO, Ha a0COTIOTHO YSPHYIO TTOBEPXHOCTh OKAa3bIBACT TAKOE JKE JaBJIC-
HUE, KaK ¥ Ha 3epKaJIbHYI0. YTOJI MajeHus (OTCYMTHIBAs OT HOPMAJIH) Ha 3€PKAIBHYIO TIOBEPXHOCTh
COCTaBIISET ...

EI[I'

60"

30"

45"

3amauue Ne 25
[Tpu mageHnu cBeTa U3 BO3yXa Ha TUAIEKTPUK OTPAKEHHBIN JIyd MOJHOCTHIO MOISPU30BaH. YTOII
npenomiieHust paBeH 300. Torga mokaszaTenb MPETOMIICHUS JTUAJICKTPUKA PABEH ...

1,41
1,33
1,73
1,50

3amanue Ne 26
[Ty4ok ecTecTBEHHOTO CBETa MPOXOAUT YePe3 JABa UACATbHBIX MOJsipu3aTropa. IHTEeHCUBHOCTH ec-
TECTBEHHOT0 cBeTa paBHa [0, yroa Mexay ImiI0CKOCTSIMU MPOITYCKaHUsI MOJSPU3ATOPOB PABEH .

CoracHo 3aK0HY MaJtoca HHTEHCUBHOCTD CBETa IOCIIE BTOPOT'O MOJISIpU3aTopa paBHa. ...

OSZ

Iy
1)1=2°
2)|:ID|:?05‘ ®
3)1=lo

T
4) |==z

3amaune Ne27
14

4 17
B sanepHoit peaknun sCHHe> 0+ X OykBOM X

0003HadeHa yacTuIa ...

MTO3UTPOH
HEUTPOH
JJIEKTPOH
IIPOTOH

3amaune Ne 28

n—>pte +V

PeaKI_[I/IH ¢ HC MOXKCT UATH U3-3a HAPYIICHUA 3aKOHA COXPAaHCHHA ...

46



JICTITOHHOTO 3apsijia
ANEKTPHUUECKOTO 3apsiia
CIIMHOBOI'O MOMCHTA NUMITYJIbCa

OapvOHHOTO 3apsjia

3amaune Ne 29
M3BecTHO YeThIpe BUAA (pyHIaMEHTAIbHBIX B3aUMOICHCTBUN. B 0JTHOM M3 HHUX BBIIOIHSIOTCS BCE
3aKOHBI COXPAHEHUS; OHO XapaKTEPHU3yeTCsl CPAaBHUTEIHLHOM HHTEHCHBHOCTRIO, PaBHOU 1; paauyc

-13
€ro HeﬁCTBHH COCTaBJIAICT 10 M. Bcé IEPEUYNCIICHHOC OTHOCUTCS K B3€11/IMOI[€I>1CTBPII-O.

CUJIBHOMY;
IPaBUTALUOHHOMY;
AJIEKTPOMATHUTHOMY;

crmabomy;

3amanue Ne 30
Ha pucynke nzo0pakena cxema SHEpPreTUUECKUX YpOBHEM aroma Bojopoaa. [lokazansl cocTosiHUA

C pa3JIMYHbIMH 3HAYCHUSIMU Op6I/ITaJII)HOFO KBaHTOBOI'O YHCJIaA.
E 4 5 P d
=0 I=1 =2

\/

"
4

3

2 —

1

BaHpeH_IeHHHMI/I IMpaBUJIOM 0T6opa JJIsA Op6I/IT8.J'H>HOFO KBAaHTOBOT'O YUCJIa SABJISAIOTCA IEPEXOAbI

1)15 —2p
2)2p—>45
3) + 3d — 25
4)4d—>-3p

5) 385 — 25

2 BapuaHT
Samanue Nel
[[Tapuk maccoi M ymai ¢ BbICOTl H Ha CTalibHYIO TUIMTY M YIIPYTO OTCKOYMII OT Hee BBepx. M3me-
HEHUE UMITYJIbCa IMapuKa B pe3yJabTaTe yiapa PaBHO ...

m./8eH
m.j2eH

2m.jgHd
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|I]
m_|l—eHd
23

3amanue Ne 2

ToHkocTeHHast TpyOKa U KOJIBII0, IMCIOIINE OJIMHAKOBBIC MACChl U PAINYChI, BPAIIAIOTCS C OJMHA-
KOBOH YIJIOBOM CKOPOCThI0. OTHOIIIEHNE BETUYMHBI MOMEHTA UMITYJIbCa TPYOKH K BETUYMHE MO-
MEHTa UMITYJIbCa KOJIbIIa PABHO ...

m
I

2
10

Samganue Ne 3
Kamenb Opocuii moj yriioM K ropu3oHTy co ckopoctbio V0. Ero TpaekTopus B 0JHOPOIHOM I10JIe
TSKECTH U300pakeHa Ha pucyHke. ConpoTUBIEHUS BO3/lyXa HET. MolyJib TaHT'€HIIMAJIBLHOTO YCKO-

penus “7 na ygactke A-B-C

‘B D
A/~ E 1)ymenbmaerca

2) yBEeINYUBAETCS
3) He U3MeHseTCs
3aganue Ne 4
Bbpycok nexuT Ha mepoXxoBaToil HAKIOHHOM Omope (CM. PUCYHOK).

- Y
Ha nero ACUCTBYIOT TPU CHUJIBL: CUJIA TAXKECTU j”g, CHJIa pC€aKIInn OIIOPLI A , 1 CUJIa TPCHU FTP'. Ye-

MY PaBE€H MOJYJIb PABHOJEHCTBYIOIIEH CHJI Frpy mgo
]_) N

2) Neosa

3) Nsina

4) mg + F.,

Samanue Ne 5

I[Ba BCJIOCUIICAUCTA COBCPHIAIOT KOJIBIICBYIO I'OHKY C OI[I/IHaKOBOﬁ yT.IIOBOﬁ CKOpO-
criio. [lonoxenus u TPACKTOPHUU ABUKCHUA BECIOCUIICINUCTOB ITIOKa3aHbl HA PUCYHKE. quy paBHO
V]

OTHOIIIEHUE JTMHEHHBIX CKOPOCTEH BEIOCUTICTUCTOB V2 ?
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1

I

)V
1

2)2

3)2

4)4

3ananue Ne 6

Mozynb CKOpOCTH PAaBHOMEPHOI'O BPALEHUS CIIlyTHUKA BOKPYT IJIAHETHI [0 OpOUTE PayCcoM F
1) npsiMO IpONOPIMOHAJIEH MACCE CIIyTHHUKA

2) 0OpaTHO NPONOPLUOHATIEH Macce CIIyTHUKA

3) npsAMO IPONOPIMOHAJIEH KBAAPATy MacChl CIIyTHUKA

4) He 3aBHCUT OT MaccChl CITyTHUKA

3ananue Ne 7

Ha pucynke npezcraBieH rpaguk (GyHKLIUU paclpeieneHus MoKyl HeaabHOro ra3a o CKopo-

dN
fv)=—-
cTaM (pacmpezenenue Makcsenna), rie Ndv _ JIOJISL MOJIEKYJI, CKOPOCTH KOTOPBIX 3a-
KITIOYeHbI B HHTEpBase ckopocteit ot ¥ mo ¥V T dv pacuere Ha eIMHUILYy TOr0 HHTEpBaa.

1
I
]
1
|
|
1
i
Van

s2p v

Jiist 5T0# pyHKIMH SBISETCS BEPHBIM YTBEPXKICHHE, UTO ...

- [IpU UKBMCHCHUH TCMIICPATYPhI IJIOMAAb 110 KpI/IBOf/'I HC U3MCHACTCA
- C YBCJIIMYCHUEM TEMIICPATYpPhbl BEJIMYMHA MAKCUMYyMa (byHKIII/II/I YBCINYHUBACTCA
- C YMCHBIICHUCM TCMIICPATYPhI BEJIMYMHA MAKCUMYyMa q)YHKI_[I/II/I YMCHBIIACTCA

- [IPpU UBMCHCHHUU TCMIICPATYPBI ITOJIOKCHUC MAKCHUMYMa HC U3MCHSCTCA

3amanue Ne 8
O1HOAaTOMHOMY HCAIBHOMY Ta3y B pe3yJbTaTe H300apruiecKoro mpolecca MmoABeAeHO KOJIUYECTBO

A y
TCIIJIOThI Q . Ha YBCIMUYCHUEC BHYTPCHHCHU SHCPTHUU ra3a

AU
AQ
pacxoyeTcs 4acTh TEIUIOTHI , paBHas (B MPOLIEHTAX)
a) 60%+
6)40%
B) 75%

3amaune Ne 9
JlmarpaMma MUKJIMYECKOTO MPoIiecca UAeaTbHOr0 OJHOATOMHOTO T'a3a Mpe/ICTaBlieHa Ha PUCYHKE.
OTtHoteHue paboOTHI 32 BeCh IUKII K paboTe MPHU OXJIAXKACHUU Ta3a PaBHO. ...

p.ua

500 4 1

200[-mmnenas

5

15

2,5

3

3aganue Ne 10
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JlnarpaMma IUKIHYECKOTO MPOIecca UACaTbHOTO OJJHOATOMHOI'O Ta3a MpeCTaBICHa Ha PUCYHKE.
Pabora rukrmgeckoro nporecca papHa

2001
200}--.-...

A) 90 JIx

b)201x

B)30d:x

N15 dx

Samanme Ne 11

Jliist obpaTuMoro mpoiiecca B HEM30JIUPOBAHHON TEPMOIMHAMUYECKON CUCTeMe HepaBeHCTBO Kiay-
3uycca UMeeT BUJI. ..

TdS=dU+sA

TdS<dU+6A

TdS>dU+sA

3ananue Ne 12
[Tpu aguabaTuyeckoM pacIIUPEHUH UICANTBHOTO Ta3a. ..
1) TemnepaTypa HOHUKAETCSI, SHTPOIUS BO3PACTAET
2) Temmeparypa U SHTPOIHS BO3PACTAIOT
3) TeMriepaTypa MOHUKACTCS, SHTPOIHUS HE U3MEHSIETCS
4)reMriepatypa U SHTPOIHS HE U3MEHSIOTCS

Saganue Ne 13
Ecnu He yuuThiBaTh KOJI€OATEIbHBIC IBHXKCHHS B JINHEMHOW MOJICKYJIE YTIIEKUCIIOTO

co . .
rasa 2 (cM. puc.), TO OTHOIIEHHE KUHETUYECKOM SHEPIUH BPAILATEILHOTO JBUKEHHUS K OIHOM
KHHETHUYECKOW SHEPTUH MOJIEKYJIbI PABHO ...

0 C 0
o o o
2
13
3
5
2
5
3
6

3amanue Ne 14
["a3 mocnenoBaTeNnbHO Mepenien U3 COCTOsIHUS 1 B cocTosiHUE 2, a 3aTeM B cocTosinus 3 u 4. Pabora
rasza paBHa HYJIIO:

v 2

3

[

I 4
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1) Ha yuactke 1—2
2) Ha ygacTke 2—3
3) nHa yuactke 3—4
4) Ha yyactkax 1—2 u 3—4

3amanue Ne 15
VYpaBHenust MakcBesia sIBASIOTCS OCHOBHBIMHU 3aKOHAMH KJIACCUYECKON MaKpOCKOMUYECKOH K-
TPOJAMHAMHKH, CHOPMYTUPOBAHHBIMH Ha OCHOBE 000O0IICHHS BaKHEHIITUX 3aKOHOB AJICKTPOCTATH-
KH Y DJIGKTPOMArHeTu3Ma. ITH YPaBHEHHsI B HHTETpaIbHOU (JOPME UMEIOT BH/I;
§ Bl =- | L35
ct

1)[1_] (5) ,
Adl = | [}Jra;—ﬁ)ds
@ @b
§ DdS = [ pav
3) (5] (7 1
§Bds =0
4)15)

ITepBoe ypaBHeHue MakcBeia sBiIsieTCsl 0000IIEHUEM ...
Havano dhopmbl

3aKOHa IOJIHOTO TOKA B Cpe/e
teopembl Octporpajckoro — ["aycca it MAarHUTHOTO TTOJISt
teopembl OcTporpajickoro — ['aycca J1st 371eKTpPOCTATHUECKOTO TOJISl B Cpelie

3aKOHa 3HCKTpOMaFHHTHOfI HHAYKIOHUN

3amaune Ne 16
Kaxaplit U3 4eThipex 0JMHAKOBBIX M0 MOJIYJIFO TOUCYHBIX 3apsIOB (CM. PUC.), PACTIOJIOKEHHBIX B
BEpIIMHAX KBAJPaTa, CO3/IaeT B TOUKE MEPECEUCHUS TUATOHAICH MIEKTPUIECKOE TI0JIe, HAMPSKEeH-

HOCTBH KOTOpPOTI'O paBHA -E .
4

+q

: "
I'paguieHT MOTEHLIMANA OIS B OTOM TOUKE paBEH Y HaNpaBJI€H TOPU30HTAIIBHO ...
Hayvano ¢popmsl

4E | gupago
2-2E , BIIPaBO

EVE‘E , BIICBO

4E  preso

3ananue Ne 17
Cwita ToKa B MPOBOJSIIEM KPYTOBOM KOHTYpe MHAYKTUBHOCTBIO 100 MI'H n3MeHsieTcs ¢ TeueHneM

BPEMEHU 110 3aKOHY 1= (2 +0 =3I) (B enununax CH).
I
AbcomoTtHas BennunHa DJC caMOMHAYKIIUN paBHA ; TIPY 3TOM MHAYKLMOHHBIN TOK HaIlpaB-

JIEH ...
Hauano ¢opmsl

0,03 B; mpoTHB 4acoBOM CTPEIKU
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0,2 B; mo yacoBoii cTpenke
0,2 B; mpoTUB 4acoBOi CTpEIKU

0,03 B; mo 4yacoBoii cTpeinke

3amanue Ne 18
st 31eKTpOHHOW MOJIAPU3aLNH TUDIEKTPUKOB XapaKTEPHO ...
Havano dhopmsl

- CMCIICHUEC IMOAPCHICTKH IMOJIOKUTECIbHBIX HOHOB 110 HAITPABJIICHHUIO BEKTOpA HAIIPSXKCHHOCTHU
BHCIIHCTO JJICKTPUYCCKOI'O ITOJIA, @ OTPULATCIIbHBIX — IIPOTUB I10JIA

- OPUEHTHUPYIOIIEE IeHCTBUE BHEIIHETO AIEKTPUYECKOTO MOJIsl HA COOCTBEHHBIE TUIOJIbHBIE MO-
MEHTBI MOJIEKYJI

- BJIMAHHUEC TCILUIOBOI'O ABMXKCHUA MOJICKYJI Ha CTCIICHD IOJIApU3aAlUN JUIJICKTPHUKA

- BOSBHUKHOBCHHUC Yy MOJICKYJI MHAYIUPOBAHHOI'O JUITIOJBHOI'O MOMCHTA ITPHU MOMCIICHUHN JUIJICK-
TpHUKa BO BHCHIHEC JICKTPHYCCKOC I10JIC

3amanue Ne 19

. P
MarautHeiii MoMment ~ ™ KOHTYpa ¢ TOKOM OpUCHTUPOBAH B OAHOPOJHOM BHCIIHEM MAarHUTHOM

none B rtak, kak nokasaso na pucyHkax. [lomoxeHne KOHTypa yCTOMYMBO U MOMEHT CHJI, ACHCT-
BYIOLIMX Ha HETO, paBEH HYIIO B
ciydae ...

E P
—_—

B

O Py

|
Sy

~

<]

=)

3amanue Ne20
B anexTpuueckom mose miockoro KOHAEHcaTopa NepeMeIaeTcs 3apsii —q B HAIIPABJICHUH, YKa3aH-
HOM CTPEJIKOM.

B

\A

Torna pabota cui nonst Ha yyactke AB
paBHa HYIIO

OTpULIATEIIbHA

IIOJIOKUTENbHAS

3amanue No21
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Cuuta B3auMOACHCTBUS JBYX OTPUIIATENIbHBIX TOUEHHBIX 3aPSA0B, HAXOASAIIMXCS Ha PacCCTOSIHUU R
IpyT OT npyra, paBHa F. PaccrosiHue Mexay yacTuliaMy yBeTUYHIIM B ABa pa3za. YToOwI cuia B3au-
mojeiicTeus F He u3aMenunach, Hajo...

1) KaxapIi 3aps yBeIUYUTh 110 Moayo B 1,41 pa3

2) KaxIbIi 3apsi] YMEHBIIUTD 110 MOAYIIO B 2 pa3a

3) KaXIbIi 3apsj YBEIUYUTH IO MOYJIIO B 2 pasza

4) oauH U3 3apsJI0B YBEJIMUUTH 110 MOAYIIO B 2 pasza

5) oauH U3 3apsiI0B YMEHBUIUTH 110 MOJYJIIO B 2 pa3a

3amanue Ne2?2
[[Tapuku npuBen B COMMPUKOCHOBEHUE U Pa3BEIU Mla HEKOTOPOE PACCTOSIHUE, MTOCIIE YETro CUjla UX
B3auMOJICHCTBUS OKa3aach paBHO 40 H. Onpenenure 3o paccrosinue (B cMm).

A)3
B)2
B) 1
I)0,5
) 0,3

3amanue Ne 23
CxJ1a1pIBatOTCSl TPY TAPMOHUYECKUX KOJIEOAHUS OHOTO HANPABJICHHS C OJUHAKOBBIMU MTEPUOIAMH.
AMITTUTYABI U HauanbHbIe (a3bl KOJIeOaHH paBHBI:

T
4, =1lem, @, =

4y =3cu, @ =0; Ay =2cm =7

" Ammuutyna u ¢gasza pe3yabTu-
PYIOIIEro KoieOaHusi COOTBETCTBEHHO PABHHI ...

2 eat: %

ﬁ cAL, BT?T

3amanue Ne 24
Ha pucyHke mokazana opueHTAIMsI BEKTOPOB HAMIPSHKEHHOCTH YJIEKTPUIECKOTO [ ) W MarHuTHO-

1"0[ IIOJIEH B 3JIEKTPOMArHUTHOW BOJIHE. BEKTOP IUIOTHOCTH MOTOKA SHEPTUH SJIEKTPOMArHUT-
HOTO I10JII OPUEHTUPOBAH B HAIPABIICHUH ...

T
<
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3amaune Ne 25
Ha myTu ecTecTBEHHOT0 CBETa ITOMEIIICHBI JIBE IUIACTUHKY TypMairHa. [Tociie mpoxoxaeHus Iia-

JyooJ
CTHHKH | CBET IIOJHOCTBIO MOJIIPU30BaH. Ecimu 1 u 2 HUHTCHCHUBHOCTHU CBCTA, MIPOIICAIICTO

IUTACTUHKH | ¥ 2 COOTBETCTBEHHO, U YIoJl MEX/y HanpaBieHUs MU ontudeckux oceit OO u 0’0’

@':6[} , TO url I/IJ-J

< CBsA3aHbI COOTHOLLICHUEM ...

J, =J,
Jzzgjl
=2
=t

3aganue Ne 26

AOCOIIOTHO YEpHOE TEJIO U Cepoe TENI0 UMEIOT OJAMHAKOBYIO Temriepatypy. [Tpu stom
WHTEHCUBHOCTh U3TY4CHHUSI. . .

OJIMHAKOBast y 000UX TeJ

OoJIbIIe y ceporo Telna

6osb1Ie Y a0COTIOTHO YEPHOTO TeNa

OIpEeICTISIETCS IIOIIA/IBI0 TIOBEPXHOCTH TeJa

3amganue Ne 27

EcTecTBeHHBII CBET MPOXOUT Yepe3 CTEKISIHHYIO IIACTUHKY M YaCTUYHO HoJspusyercs. Ecou Ha
IyTH CBETA MIOCTABUTH €IIIe OJIHY TAKYIO ke IUIACTUHKY, TO CTEIIEHb MOJISIPU3AIH CBETA .. ..
YBEJIUYUTCS

HC UBMCHUTCA

YMEHBIIIUTCS

3aganue Ne 28
Pacnipenenenue sHEpruu B CIIEKTpe U3TyUeHHs a0COIIOTHO YEPHOTO TeJla B 3aBUCHMOCTH OT Yac-
TOTHI M3aydeHus Juist reMneparyp T1 u T2 (T>T2) BepHo npencTaBieHo Ha PUCYHKE. ..
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3amaune Ne 29

5

Ha PUCYHKC IMIOKa3aHa KBAPKOBasA AUarpamMma -paciajia HyKJIOHaA.
Id (l]
It oS

Ota aAuarpaMMa COOTBETCTBYET PEAKLUH ...

n—sn+e +1,
p—orn+e +V,
p—>pte +V,

n—p+e +v,

3aganue Ne 30

Ecau IMO3UTPOH, ITPOTOH, HeﬁTpOH n a - JaCTHlla UMCHOT OANHAKOBYHO JUIMHY BOJIHBI € EpOﬁJ’IH,

TO HaWOOJIBIIICH CKOPOCTHIO 00JIAIACT ...

1) no3utpoH
2) & — yacruna
3)HeiTpoH

4)IpoTOH

9.3.1 LLKANA N KPUTEPUN OLLEHUBAHUA
OTBETOB Ha TECTOBbIE BOMPOCH! TECTUPOBAHUA MO UTOraM OCBOEHUSA AUCLMUMIUHbI

- 3a4TeHO BbICTaBNAETCS o6yqa}ou.|,emyc;1, eclnn nony4eHo 60% v Bonee npaBuIibHbIX OTBETOB.
- He 3auTeHo BbicTaBnsietcq o6yqarou.|,emyc;|, ecnn nony4eHo mMeHee 60% npaBuIibHbIX OTBETOB.

9.4 MNepeyeHb NPUMEPHbIX BOMPOCOB K 3K3aMeHy

KuHemaTnka ABUXKEHUS MO OKPY>KHOCTH.

OnHamunka. 3akoHbl AUHAMUKK.

3akoH coxpaHeHusa nmnynsca. Macca, cuna, UMnynsc.

.MomeHT cunbl, MOMeEHT nMmnynsca. OCHOBHOW 3aKOH AUHAMUKY BpalLlaTenbHOro ABUXKEHUS.
PaboTta n aHeprus. PaboTa nepeMeHHOIN Cunbl.

KuHemaTnyeckas n noteHumansHas aHeprus. 3akoH CoOXpaHeHNs MeXaHNYeCKON SHepruu.
OnemeHTbl CTO. MNpeobpasoBaHue Nanunes. MexaHN4eckMin NPUHLNM OTHOCUTENBHOCTY.
MpeobpasoBaHue JlopeHua 1 cnegcTBue U3 HUX.

TepmognHaMUYECKUn N M-K MeTOobl U3y4eHUs MakpoTen. VigeansbHbin ras.

OCHOBHOE ypaBHEHME MOJIEKYIISIPHO — KMHETUYECKOM Teopun. CpeHasa SHeprust MONeKynbl.
BHyTpeHHsAs aHeprusa ngeansHoro rasa. TennoTta, paboTa.

lMepBoe Hayano TepmMoaNHaMUKK 1 €ro NPYMEHEHNE B N30MNpoLEeccam.

Ob6paTtumble n He obpaTuMble npouecchl. Linkn KapHo.

BOoONOORLONE

e el
pPWONERO

KuHemaTtunka mexaHn4eckoro asmxkeHus. KoopanHaTHbIN, BEKTOPHbLIA MeTOoAbl ONUCAHNSA OBWKEHUS..

15. BTOpOG Ha4yano TepMmoanHaMUKN. 3HTp0I'II/IF|, €€ cTaTudeckoe TONKOBaHWE 1 CBSA3b C TepMognHamMmmn4ye-

CKOW.
16. OnekTpocTaTuka. QneMeHTapHbIn 3apsan. 3akoH COXpaHeHus 3apsaaa.
17. 3nekTpuyeckoe none, 3akoH KynoHa. Teopema Maycca eé npyMmeHeHve Ans pacyéTa nonen.



18. Pabota cun nonsi No NnepemeLLeHnIo TOYe4YHOro 3apsaa.

19. Umpkynaumsa Bektopa HanpskéHHoCTW. NoTeHuman. Cea3b HaNpsHKEHHOCTM M NOTeHUMana.

20. TMoCTOsiHHBIV TOK. YCNOBUS CyLLLECTBOBaHMs Toka. 3akoH Oma.

21. TlpaBuna Kupxroda u ero npyumeHeHus:.

22. MarnuTtHoe none. BaammogencTtBme TokoB. 3akoH Amnepa.

23. 3akoH bno-Caapa-Jlannaca v ero npyMmeHeHue K pac4éTy nonemn: Nons KpyroBoro Toka, NpsmMoro Toka.
24. MarHuTHbI noTok. Pabota marHMTHOro nons.

25. fBneHue anekTpomMarHUTHOM MHAYKUMK. MarHuTHble CBOMCTBA BellecTBa. Liupkynauusa sektopa mar-
HUTHOW MHAYKUMW.

26. fBneHue camouHaykumun. TpaHcopmaTopbl. SHEPrUA MArHUTHOIO NONA.

27. JdnekTpomarHuTHas Teopust Makcsenna ons a/m nons.

28. TapmoHuyeckue konebaHus. HesaTyxatowme anekTpuyeckme n MexaHmieckue konebaHums.

29. KonebaTtenbHbIn KOHTYP. MaaTHUKM. CnoxeHne rapmMoHUYecknx KonebaHnm.

30. OnddepeHumanbHble ypaBHEHUSA CBOOOAHBIX rapMOHNYECKUX KonebaHni, ux peLueHue.

31. 3artyxawowme konebaHus (anekTpuyeckue n MexaHn4eckne). Anepnoanyeckmin NnpoLecc.

32. BblHyXA€eHHble konebaHusl. Pe3oHaHc. [lepeMeHHbI TOK.

33. BonHoBble npouecckl. BoriHoBoe ypaBHeHue (ogHoMepHoe). da3oBasg v rpynnoBasi CKOpOCTb.

34. PasBuTue npeacrasneHuii o npupoae ceeta. KorepeHTHOCTb U MOHOXPOMAaTUYHOCTb CBETOBbLIX BOSH.
35. WHTepdepeHuuns ceeTa. Pacyét nHrepdepeHUMOHHON KapTuHbI OT ABYX UCTOYHMKOB. MHTepdepeHLms
cBeTa B TOHKMX nnéHkax. [pocseTneHune ontukn. HTepdepomeTpoi.

36. [Oudpakuus ceeta. MpuHuun MNonreHca-dpeHens.

37. Ondpakuuns dperHens. Oudpakuma SpayHrodepa. Audpakumns Ha TPOCTPAHCTBEHHOW peLUéTke

38. TlMongapusauus ceeta. ECTECTBEHHbIN U NONSPU30BaHHLIN CBET.

39. 3akoHbl bptoctepa n Mantoca. MNMonapouapl 1 X NPUMEHEHNE.

40. KeaHTOBas npupoaa uanyyeHus. TennoBoe manydeHue. 3akoHbl abCONOTHO YEPHOro Tena.

41. doToadpdekt. Ahdekt KomnToHa.

42. CseToBOe gaBrieHne. KopnycKynsipHoO — BOJSIHOBOW Ayarnv3m.

43. [Oundbpakumnsa anekTpoHoB. BonHoBasa dyHKumMs. YpaBHeHue LpeanHrepa.

44. Atom Bogopopaa no Pesepdopay, bopy. NponcxoxaeHnsa nuHenyaToro cnektpa sogopoaa. Cepnans-
Has dopmyna.

45. CrtpoeHue atoma. M3oTonbl. PagmMoakTMBHOCTb.

46. fApepHasi peakumsi. 3aKOHbI COXpaHEHUS B SOEPHbIX peakLumsX.

47. LlenHasa peakuusi geneHus.

48. 3AnemeHTbl (PU3NKN ArIEMEHTapPHbIX YacTuL.

BnaHk ak3amMeHaLMOHHOro bunera
O6pa3sey
depepanbHOe rocygapcTBeHHoe OloakeTHOE obpa3oBaTernbHOE yupexaeHme Boicliero obpasoBaHus

«OMcCKuI rocyaapCTBEHHbIN arpapHbIn yHuBepcuteT umenu MN.A. CtonbinuHa»

Ok3ameH no gucuunnmHe «Pusmka»
Ansa oby4arowmxcsa no HanpaeneHuto 35.03.06 ArpouHxxeHepus

3K3AMEHALMOHHbIV BUNET Ne1

1. KunemaTuka MexaHudeckoro ABHkeHHs. KoopauHaTHBIN, BEKTOPHBIM METO Il OMTUCAHHUS
JIIBHOKEHMUS.

2. SlBrneHue >NEeKTPOMAarHUTHON MHAYKIIMU. MarHuTHBIE CBOICTBaA BemiecTBa. LlupKyssiust
BEKTOpPa MarHUTHOW MHAYKIMH.

3. KonebaTenbHbIN KOHTYP COCTOUT M3 KOHIEHCATOpPA €eMKOCThI0 7 MKD U KaTYIIKU, HHIIYK-
TUBHOCTH KoTOpo¥ 0,23 T'H, a conpotusierne 40 Om. Konnencaropy coobmaror 3apsn 5,6°10-12
Kun. Haiinure: nepuon koneOaHui, BOSHUKAIOUINX B KOHTYPE.
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LUKAJA U KPUTEPUN OLUEHNBAHUA
OTBETOB Ha BONPOCHI NPOMEXYTOYHOro KOHTponA

PesynbraTthl 9k3aMeHa onpeaensitor OLEHKaMU «OTITMYHO», «XOPOLLOY, «YLOBIETBOPUTENBbHO», «HEe-
YOOBNETBOPUTENBHO» M OOBABMAIOT B A€Hb 9K3aMeHa.

OueHKy «omiuYHO» BbICTABNAT oby4yatolemycsi, rnyboko 1 NPOYHO OCBOMBLLEMY TEOPETUYECKUIA U
npakTu4eckuii matepman gucumnnmHel. OTBeT JOmMKeH OblTb NOrMYHbIM, rpaMoTHbIM. ObByyatoLemycs Heob-
XOOUMO MOKa3aTb 3HaHWE He TONbKO OCHOBHOIO, HO M AOMOMHUTENbLHOrO Matepuana, dblICTpO OPUEHTUPO-
BaTbCs, OTBEYas Ha AoNonHUTENbHbIE Bonpockl. ObyyaroLlwmincs JomkeH cBODOAHO CnpaBnaTbCAa C NOCTaB-
NEeHHbIMM 3agavyamu, NpaBnibHO 0BOCHOBLIBATL NPUHATLIE PELLEHMS.

OueHKy «xopowo» 3acrnyxmBaeT 00y4yaloLMncs, TBEpAO 3HaAKLWMIA NPOrpaMMHbIA MaTepuan aMcumn-
NNHBI, TPAaMOTHO M MO CYLLECTBY nsnaratowmmn ero. He cnegyet gonyckatb CyLLECTBEHHbBIX HETOYHOCTEN NpU
OTBETax Ha BOMPOCHI, HEOOXOANMO MPaBUIIbHO NPUMEHATL TEOPETUYECKME MOSIOXKEHUST NMPU PELLEHMM NpaK-
TUYECKNX 3a4ad, BrageTb onpeaeneHHbIMN HaBblkaMn 1 MpUeMamMmn UxX BbINOSTHEHWS.

OueHky «ydosriemeopumeribHO» nosnydaeT oby4vatomincs, KOTOPbIN UMEET 3HAaHMSA TONbKO OCHOBHOIO
Matepuana, HoO He yCBOMM ero getanu, UCNbITbiIBaeT 3aTpyAHEeHUs Npu pelleHun npakTudecknx 3agad. B
OTBETax Ha NoCTaBfEeHHbIE BONPOCHI 00yYaroWmnmMcs AonyLleHbl HETOYHOCTU, AaHbl HEAOCTATOYHO NpaBUmb-
Hble OPMYNUPOBKN, HAPYLLIEHA NOCef0BaTENbHOCTb B M3MOXEHMM NPOrpaMMHOro Martepuana.

OueHka «HeyaoBNeTBOPUTENBHO» FOBOPUT O TOM, YTO OOyYaloLWMACA HE 3HAET 3HaYUTENbHON YacTu
MaTtepuana no AuCuUMNnHE, AONYCKaeT CyLEeCTBEHHbIe OLNOKM B OTBETAx, HE MOXET peLnTb npakTmye-
CKMe 3aJaun Unu peLlaeT Ux ¢ 3aTpyaHEHUSIMU.

BbicTaBneHue OLleHKM ocyLllecTBIIsfieTCA C y4eToOM onucaHusA noxasaTeneﬁ, KputepueB u WKan oueHunBa-
HUA KOMMETEeHLMIA NO AUCLUNIIMHE, NPeAcTaBleHHbIX B Tabnuue 1.2

10. UHdhopmaLMoHHOe U MeToau4veckoe oGecneyeHne y4e6HOro npouecca Nno AUCLUNIUHE

B cooTBeTCTBUM C AENCTBYIOLLMMM rOCYOAapCTBEHHLIMU TpeboBaHUAMK Ana peanu3aunm y4yebHoro
npovecca no avcumniuHe obecneymnBatoLLern kadeapor paspabaTbiBaeTcs 1 NOCTOSIHHO COBEPLUEHCTBYETCS
y4yebHo-meToamyeckuin komnnekc (YMKL), cooTBeTCTByOLMIA AaHHOW paboYven nporpaMmMe 1 npunaraembii
K Hel. [Npu paspaboTtke YMK[ kacdenpa pykoBoACTBYeTCS YCTaHOBMNEHHLIMU YHUBEPCUTETOM TpeboBaHMAMM
K ero CTpyKkType, cogepaHuio n ocdopmnennto. B coctaB YMKL Bx0oOAaT nepedvvcrieHHble HUXe 1 apyrue
WCTOYHUKIN Y4eBHOM 1 y4ebHO-MeToanYeCcKon Hpopmauun, cpeactasa HarnsigHOCTY.

OnekTpoHHasa Bepcus aktyanbHoro YMK], agantupoBaHHas nst oOy4alowmuxcs, BbICTABNSAETCS Ha
Intranet-cepeepax BbinycKaloLero nogpasgaeneHs u B 3NeKTPOHHOM METOAMYECKOM kabuHeTe oby4vatoLe-
rocs.

NMEPEYEHDb
nuTepaTypbl, peKOMeHAYyeMoW
ANA N3yYeHUs AUCUMUNINHBI

ABTOp, HanMmeHoBaHWe, BbIXOAHblEe AaHHbIE ,D,OCTYI'I

1 2

XaBpyHsik B. . Kypc cmaukm : yuebHoe nocobue / B.I'. XaBpyHsk. — Mockga:

NHOPA-M, 2019. — 400 c. — ISBN 978-5-16-100320-6. - TeKCT : 3NeKTPOH-

Hbin. - URL: https://znanium.com/catalog/product/1012431(naTta obpalleHus:
02.06.2021). — Pexxum gocTtyna: ang aBTopus. nornb3oBaTenen

http://znanium.com/

KanH K. B. Kypc obwen dusmkn: yuebHoe nocobue / K.b. KaHH. - Mocksa :
KYPC: MH®PA-M, 2018. - 360 c. - ISBN 978-5-16-100593-4. - TekcT : anek-
TpoHHbIN. - URL: https://znanium.com/catalog/product/956758(nata obpalLe-
Hus: 02.06.2021). — Pexxum goctyna: Ans aBTopu3. Nonb3oBaTenen

http://znanium.com/

Kpamapos C. O. ®u3uka. Teopusi 1 npakTuka : yuebHoe nocobue. — 2-e uag,.,
gon. v nepepab. / nog pea. npod. CO. Kpamaposa. — Mocksa : PUOP ;
NH®PA-M, 2016. — 380 c. — ISBN 978-5-16-104174-1. - TekcT : http://znanium.com/
anekTpoHHbIN. - URL: https://znanium.com/catalog/product/522108 (gata
obpauwenuns: 02.06.2021). — Pexxum goctyna: ansg aBTopms. Nonb3oBaTenen

XaBpyHsik B. I'. ®nsuka : llabopaTopHbI NpakTuUKyM : y4ebHoe nocobue / B.I".
XaBpyHsik. — Mocksa: UHOPA-M, 2019. — 142 c. — ISBN 978-5-16-006428-
4. - TeKCT : 9NeKTPOHHbIN. - URL: http://znanium.com/
https://znanium.com/catalog/product/1010095(naTa obpalleHus:
02.06.2021...). — Pexxum gocTyna: Ans asTopus. nonb3oBarenem

Bubnunoteka Tapckoro du-
nunana ®re0yY BO Omckuii
rAy

Kypc cpmaukm: yued. nocobue/ P. N. Mpabosckui. - 12-e naa. - CI6.:
W3paTtenbctBo "flaHb", 2012. — 607, [1] c.

EctecTBeHHbIE HaYKWU: XypHan (*)yHﬂ,aMeHTaJ'lebIX N NpuknagHbIixX nccneno-

BaHMiA. — Mocksa, 2012 http://znanium.com/
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