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1. Hactosiwee n3gaHue siBNAETCS OCHOBHbIM OpraHM3auuoHHO-METOAMYECKUM LOKYMEHTOM Yy4eb-
HO-METOAMYECKOrO KOMMIIeKca No ANCUUNIIMHE B COCTaBe OCHOBHOM 0bpa3oBaTenbHOM NporpaMmbl BbiCLUe-
ro obpasosanus (Ol BO). OHo npegHa3HavyeHo cTaTb Afs1 HUX METOOUYECKOW OCHOBOW MO OCBOEHMWIO OaH-
HOW ANCUMNIINHBI.

2. CopepxaTenbHOM OCHOBOW ONs pa3paboTKy HacTosilero usgaHusa nocrnyxuna Pabouasa npo-
rpamma y4ebHOn AUCLMNINHBI, YTBEPXAEHHAA B YCTAHOBNEHHOM MopsiaKe.

3. MeToau4yeckne acnekTbl HACTOSILLEro M3faHust pasBuTbl B y4ebHO-METOAMYECKOWN NnuTepaType u
apyrux paspaboTtkax, Bxoadawmx B coctas YMK no gaHHoOM gucumnnuHe.

4. NlocTtyn oByyaloLmMxcs K INeKTpoOHHON Bepcum MeToanyeckux ykasaHui no UsyvyeHuio Ancuunnu-
Hbl, 0becneyeH B MHpOpMaLMOHHO-06pa3oBaTenbHOW cpeae yHuBepcuTeTa.

[Mpy 9TOM B 9MNEKTPOHHYIO BEPCUIO MOTYT OblTb BHECEHbI TEKyLUME U3MEHEHUS U OOMOMHEHUs, Ha-
NnpaBfeHHbIE Ha NOBLILIEHMNE Ka4eCTBa HAaCTOSLWMX METOONYECKMX YKa3aHWU OO UX Nepen3faHus B yCTaHOB-
NEHHOM nopsiaKe.

YBaxaemble obyyarowmecs!

Mpuctynas k n3yyeHuto HoBon Ang Bac yyeBGHOM AMCUMMNMHBI, HAYHUTE C BAYMYMBOrO NPOYTEHUA
paspaboTaHHbIX Ans Bac kadeapon cneuunanbHbiX METOAMYECKUX YKa3aHUW. ITo NoMoxeT Bam BoBpems
NOHATb N NPaBUIbHO OLIEHUTbL €€ ponb B Bawem obpasoBaHuu.

O3HaKOMMBLLNCHL C OpraHM3aunoHHbIMK TpeboBaHMs MK Kadheapbl N0 3TON AUCLUMNIIMHE U COM3MEPUB
C HUMUK cBOM cunbl, Bbl cmoxeTe caenatb OCO3HaHHLINA BbIOOP COBCTBEHHOW TakTUKM U cTpaTterum yyebHom
nedarenbHoCcTU, ybepeub caMmux cebs OT Hepa3yMHbIX PELLEeHUn NO OTHOLLEHUIO K HEW B Ha4ane ceMecTpa, a
He Toraa, Korga yxe cTaHeT no3gHo. Mcnonb3ys aTo u3gaHue, Bol 6€3 [ONONHUTENBHBIX OCINOXHEHWIA MO-
JongeTte K CeMeCTpoBOM aTTecTauumn no aTon gucumnnmHe. YCnewHocTb atTectaumm 3aBucuT, npexane Bce-
ro, ot Bac. Ee 3anor — putmMnyHas, ueneHanpaBneHHas, BoymumBas yyebHas paboTta, B Lensix obecneyve-
HUS KOTOPOW U pa3paboTaHbl 3T METOANYECKME YKa3aHWS.



1. MecTto yuyebHOM AUCLMNIIMHBI B NOArOTOBKE BbINYCKHUKA

YuebHas avcumunnmHa oTHocuTest K aucumnnmHam Ol yHMBepcuTeTa, cocTaB KOTOPbIX onpeaenseT-
cs By3oM 1 TpeboBaHuamu GrocC.
Uenb ducyunnuHbl — opMNpoBaTh LIENOCTHOE NpeacTaBrneHne o hU3NYeCcKMX 3aKoHax
OKpY)KaloLLero Mmpa B UX €AMHCTBE M B3aMMOCBSI3M, BOOPYKUTb BakanaBpoB HEOOXOAMMbIMU 3HAHUSIMU AN
pELLEHMS HAayYHO-TEXHUYECKMX 3a4a4 B TEOPETMYECKUX U MPUKNALAHbIX acnekTax.

B xo0e oceoeHusi QucyuniuHbl 06y4arouwulicsi OOSIKeH:

MUMEeTb: LIeNOCTHOE MpeAcTaBrieHne O (PM3NYECKUX 3aKOHAX OKPYKalLWEro mupa B UX €4UHCTBE U
B3aMMOCBS3M

BnageTb: HaBblkaMy ONUCaHUSA PUINYECKMX ABMEHUIA 1 NPOLIECCOB, MMNaHMPOBAHUA N NPOBeaeHNS
PU3NYECKMX IKCMEPUMEHTOB

3HaTb: OCHOBHble hu3nyeckue sIBNeHusl, pyHaameHTanbHble NOHATUS!, 3aKOHbI ECTECTBEHHOHaY4-
HbIX AUCLMMNINH

YMeTb: Ha NpakTuKe NPUMEHSATb 3aKOHbI €CTECTBEHHOHaYYHbIX AUCLUMUMNIUH, OOBACHATL OCHOBHbIE

dusnyeckme ABneHns

1.1.MNepeyvyeHb KOMNeTEHUUN C yKazaHUeM 3TanoB ux )opMuMpoBaHNA B pe3ynbTaTe OCBOEHUA y4eb-
HOM ANCLUNNUHDI:

KoMnoHeHTbLI koMneTeHuuM,
dopMuMpyemMble B paMkax 4aHHON AUCLMNIVHBI
(kaK oXngaemMblvi pedynbTaT ee 0CBOEHUS)

KomneTteHuun,
B (hOpMUPOBaHUM KOTOPbIX 3ag4eun-
CTBOBaHa AucuMnnnHa

Ko n HaumeHoBa-
HWe nHAMKaTopa

AOCTUXEHUNA KOM-

Kop HavMeHOoBaHWe neteHUun 3HaTb U NOHMMATb ymeTb Aenarb (AeUCTso- BNAASTL HaBbikaMit
BaTb) (MMmeTb HaBblKK)
1 2 3 4
O6wenpodeccuoHanbHble KOMNEeTeHLUN
OlNK-1 | CnocobeH pewats TMno- | OMK-1.1 OCHOBHble u3N4e- | OOBACHATL OCHOBHblE | MCMOMb30BaHUS  OC-

Bble 3agjaun npodeccuo- | Mcnomnb3yeT OCHOB- | CkMe SIBMEHWS W | Habnogaemble  NpUPOA- | HOBHbIX 3aKOHOB ec-
HanbHOW  [esTeNbHOCTU | Hble 3aKOHbl ECTe- | OCHOBHble 3aKOHbl | Hble W TEXHOTEHHbIE SIBME- | TECTBEHHOHAYYHbIX

Ha OCHOBE 3HaHWN OC- | CTBEHHOHAY4YHbIX €CTeCTBEHHOHayu- HVUA 1 adbdeKTbl C NO3U- | AUCLMMANH U NPUHLIK-
HOBHbIX 3aKOHOB MaTema- | AWUCLMMMWH AN | HbIX  AUCUMNAMH, | UMA  dyHAAMEHTambHbIX | MOB B BaXKHEWLUUX
TUYECKMX, €CTECTBEHHO- | peLueHusi CTaH- | rpaHvubl UX npu- | U3MYECKUX B3auMOAen- | NMpPakTUHEeCcKUX npuno-
Hay4HbIX 1 oblienpodec- | AapTHbIX 3aday B | MEHUMOCTM CTBUI; XKEHUAX

CMOHanbHbIX AVUCUWNAWH | COOTBETCTBUM c ncnonb3oBaTtb meToAebl

C npuMeHeHneM WHAOp- | HanpaBneHHOCTbIO afeKkBaTHOro U3N4eCKoro

MaLVOHHO- npodeccroHansHon N MaTemMaTuyecKkoro Mo-

KOMMYHWKaLMOHHBIX Tex- | AeATenbHOCTM AenvipoBaHunsa, a TaKkke

Homornm NPUMEHsSITb MeToAbl huran-

KO-MatemMaTn4eckoro aHa-
nn3a K peLleHnto KOHKpeT-
HbIX €CTeCTBEHHOHay4HbIX
N TEXHUYECKUX 3agauy

OrlK-1.2 3HaeT  OCHOBHblE | ONMCbIBaTb W OOBSACHATL | MPUMEHEHUS MaTema-
Wcnonb3yeT 3HaHWe | maTemaTudeckue duranyeckne ABNEHUs C | TUYECKUX mMeToAoB
MaTeMaTU4ecKnx MeTOAbl, KOTOpble | MOMOLUb0 — Matematuye- | AnNs pelleHus 3agad

METOOOB [Ans pe- | MPUMEHSIOTCH ANs | CKMX METOAOB peLUeHus | no usnke
LIeHWs1  CTaHAdapT- | pelleHust 3agay no | 3apad
HbIX 3aday B COOT- | husmke
BETCTBUM C Hanpas-
neHvem npodec-
CUOHanbHOW  pes-
TENbHOCTU




1.2. OnucaHue nNokasaTenen, KpUTepueB U LWIKan oLueHMBaHUA U 3TanoB (hopMUPOBaAHUSA KOMMNETEHLUMA B paMKax AUCLUNIUHbI

YpOBHM CHOPMMPOBAHHOCTM KOMMETEHLMI

KoMneTeHumsa He cchopmMu-

MUHUMaIbHbIN cpegHui BbICOKMI
poBaHa
OueHkn chopMUPOBAHHOCTN KOMMNETEHLUN
2 3 4 5
OueHka «Heydosnemeopu- | OueHka  «ydoernemso- | OueHKa «Xopowo» QOueHKa «omiu4YHo»
K Mokasatens oue- | METLHO? pumesnbHO» .
WHpeke n ng:;gg::_ VIHaMKaTOpb KoMe- HUBaHUS — 3Ha- i} Xapakrepuctmka ccpopMUMPOBAHHOCT KOMMNETEHLIMK CS;::&STC;%iﬂ
Ha3BaHve e Koo Tenum HUSI, yMeHUs, KomneTeHuus B nonHomn CdopmmpoBaHHOCTbL CdpopmuposaHHOCTb kOM- | ChOpMUPOBAHHOCTL KOM- bopwHpPOBaLS
KOMMeTeHLM HaBbIkv (Bnage- Mepe He chopMmpoBaHa. KOMMNEeTeHUMN COOTBET- neTeHuMmn B LLeNoM cooT- NneTeHLUMN NONHOCTLIO 4
TeHUM HsT) NmetoLwmxcs 3HaHmi, yme- CTBYET MUHUMATbHbLIM BETCTBYeT TpeGoBaHMAM. cooTBeTCcTBYeT TpeGoBa- KoMneTeHunn
HWUW 1N HaBbIKOB HEJ0CTaTou- TpeboBaHusaM. Vimeto- WmetoLmxcst 3HaHui, yme- HUSM. MimetoLumxcs 3Ha-
HO Ansi peLleHnst npakTuye- LLIMXCA 3HAHWUIA, YMEHWN, HWIA, HaBbIKOB N MOTUBA- HWUWA, YMEHWI, HaBbIKOB 1
Ckux (npodheccrnoHarnbHbIX) HaBbIKOB B LI€fIOM [OC- UMM B LLEENOM A0CTaTO4YHO MOTUBALUKN B NONTHON Me-
3agay TaTOYHO ANs peLleHns ONs pelueHns cTaHaapT- pe 4OCTaToOYHO Ans peLue-
npakTudeckmx (npodec- HbIX NPaKTU4ecKkunx (Npo- HWSI CIIOXHbIX NpaKTnye-
CMOHarnbHbIX) 3agad deccuoHanbHbIx) 3agay Ckux (NnpodheccroHanb-
HbIX) 3agav
Kputepum oueHnBaHus
% MonHoTa 3HaHun 3HaTb OCHOBHble | He 3HaeT OcHOBHble un3u- | MoBEPXHOCTHO 3HaeT | CBobogHO opueHTupyeTca | B coBeplueHcTBe 3HaeT
5 dusmyeckne sB- | YeckMe SIBNEHUS U OCHOB- | OCHOBHble (DU3MYECKME | B OCHOBHbIX (DU3MYECKUX | OCHOBHbIE dusmyeckne
2 NEHUSS U OCHOB- | Hble 3aKOHbl ECTECTBEHHO- | SIBIIEHUS] W OCHOBHbIE | SIBMEHUSIX W  OCHOBHbIX | SIBIEHMSI U OCHOBHblEe 3a-
i Hble 3aKOHbl eCTe- | Hay4HbIX AUCUMMNMWH, [pa- | 3aKOHbl €CTECTBEHHOHa- | 3aKOHaX eCTEeCTBEHHOHa- | KOHbl  eCTeCTBEHHOHayu-
E CTBEHHOHaY4HbIX HULbI UX MPUMEHNMOCTU YYHbIX OVUCLMMNWH, rpa- | YYHbIX OWCLMMNWH, TPaHW- | HbIX AUCLMMAMWH, rpaHULb
> =3 OVCUMNNWH,  rpa- HULbI UX MPUMEHUMOCTM | Lax WX NPUMEHUMOCTHU UX NPUMEHUMOCTH
s HUUbI UX npuMe-
o HUMOCTM
Hanuuve ymenun YMmeTb 06bsicHATL | He ymeeT o06bsicHsTe oc- | Cnabo ymeeT o06bsic- | CBoGogHO ymeeT o6bsic- | B coBeplieHcTBe ymeeT ’
OCHOBHbIe Ha- | HOBHble Habnogaemble | HATb OCHOBHble HabMo- | HATb OCHOBHble HabM- | 06BLACHATH OCHOBHbIe
onogaemMble Mpu- | NPUPOOHbIE U TEXHOTEHHble | AaeMble NpUpoAdHble W | JaeMble NpupodHble U | Habnogaemble  NpUpoa-

-KOMMYHUKaLWOHHbIX TEXHONOMMn

TeNbHOCTU Ha OCHOBE 3HAHW OCHOBHbIX 3aKOHOB MaTeMaTUyeckux, ecte-

CTBEHHOHAYYHbIX 1 06LLENPOdECCHOHANBHBLIX OUCLMUMIUH C MPUMEHEHNEM

OlMK-1 CnocobeH peluaTb TUMNOBbLIE 3aAa4u NPodhecCUoHanbHoON aes-
MHOPMaLMOHHO

Orl1K-1.1 Mcnonb3yeT OCHOBHble 3aKOHbl €CTEeCTBEHHOHAYYHbIX AWUCLUMMWH

\ansa peweHna CTaHOapTHbIX 3aday B COOTBETCTBUU

npodeccnoHanbHOM AeaTenbHOCTH

poaHble U TEeXHo-
reHHble SBMeHus
n  addektbl €
nosvumn  yHaa-
MeHTanbHbIX u-
3M4eckux  B3au-
MOOENCTBUIA;

1crnonb3oBaTb

mMeToAdbl ajeksar-
HOro hunsn4eckoro
n  matematunye-
CKOro Moaenupo-
BaHMSl, a Takke
NPUMEHsITb MeTo-
Opl usmko-
MaTemMaTU4YecKoro
aHanusa Kk petlue-
HUIO  KOHKPETHbIX
€CTECTBEHHOHA-

saBneHuss n adpdekTbl ¢ no-
3uuMn  dyHAAMeHTanbHbIX
U3N4eCknx B3aMMOLENCT-
BUN;

ncnonb3oBaTb MeToabl aje-
KBATHOMO  (hM3NYEecKoro u
MaTemMaTU4eckoro Moaenu-
poBaHusA, a Tawkke npuve-
HATb metoabl  PU3MKO-
MaTeMaTU4eckoro aHanmaa kK
PELLEHMIO KOHKPETHbIX ecTe-
CTBEHHOHAYYHbIX M TEeXHW-
Yeckmx 3agay

TEeXHOreHHble ABMeHna un

achdekTel € NO3MuniA
byHOaMEeHTanbHbIX
Pr3n4ecKnx B3auMo-
OencTBUi;

ucrnomnb3oBaTb  MeTOAbI
agekBaTtHoro  uanye-

CKOro 1 MaTemaTn4ecko-
ro MogenupoBaHus, a
TaKke NPUMEHSITb MEeTo-
opl PU3nKo-
mMaTemMaTu4yeckoro aHa-
nM3a K PeLeHnNto KOH-
KPETHbIX ~ €CTECTBEHHO-
Hay4HbIX U TEXHUYECKMX
3agaq

TEXHOTeHHble SABMIEHUS U
adppekTbl ¢ No3mumin yH-

[ameHTanbHbIX  usmye-
CKUX B3auMOAEeNCTBUIA;
Mcnonb3oBaThb MeToAbI

afeKkBaTHoro (t)msmqecxoro
n MatemMaTudeckoro Mo-
[envpoBaHund, a TakKke
NPUMEHATb MeTOAbI CbVISVI-
KO-MateMaTn4eCkoro aHa-
nn3a K peLleHnto KOHKpeT-
HbIX €CTeCTBEHHOHay4HbIX
N TEXHNYECKNUX 3agad

Hble U TEXHOTEHHbIE sIBNE-
HUst U 3dhPeKTbI C MO3NLMI
byHOaMeHTanbHbIX uUsn-
YeCKMX B3anMOOENCTBUN;
1crnonb3oBaTb meToabl
afeKBaTHOro m3n4ecKkoro
M MaTemaTUyeckoro Mo-
OenupoBaHus, a Takke
NPUMEHSTb MeToabl hn3n-
KO-MaTemMaTU4eckoro aHa-
Nn13a K PeLLeHNI0 KOHKpeT-
HbIX €CTeCTBEHHOHay4YHbIX
N TEXHUYECKUX 3afay

, BbINOMHEHME NPaKTUYECKUX 3aaHni, peLleHne MHANBMayanb-

HbIX 3afj@aHui1, KOHTpornbHas paboTa, ppoHTanbHas 6ecena, onpoc, Tec-
TUPOBaHWE, 3a4eT, 3a4eT C OLIEHKOM

KoHcnekT




YYHbIX U TEXHWUYe-
CKUX 3agad

Hanunuve HaBbIkoB
(BnageHve onbITom)

BnapeTb HaBblka-
MW mUcnonb3oBa-
HUS OCHOBHbIX
3aKOHOB  ecTecT-
BEHHOHaY4HbIX
OVCUMNIWH n
npVYHUMNOB B
Ba)XXHEWLUNX Mpak-
TUYECKMX  Npuno-
XKEHUAX

He Bnageet HaBblkamu uc-
Nnonb30oBaHUA OCHOBHbIX
3aKOHOB eCTeCTBEHHOHay4-
HbIX AUCUMNIIMH U NPUHUN-
NoB B BaXXHEWLUNX npaKkTn-
HYEeCKNX NPUNOXeHnax

Cnabo BnageeTt HaBbl-
Kamu MCMonb30BaHUs
OCHOBHbIX 3aKOHOB €cC-
TECTBEHHOHaY4YHbIX AMnC-
UMNMH WM NPUHUWMOB B
BaXHEWLWINX  NpakTuye-
CKUX MPUNOXEHNAX

CBob6oaHO BnageeT HaBbl-
KaMM MCMosib30BaHUsA OC-
HOBHbIX 3aKOHOB €CTecCT-
BEHHOHAaY4YHbIX AVCLMMNIVH
N MPUHUUMOB B BaXKHen-
LWMX MPaKTUY4ECKUX Mpu-
TIOXKEHUSIX

B coseplueHcTBe Bnageet
HaBblKamMK MCMOMb30BaHUSA
OCHOBHbIX 33KOHOB ecTe-
CTBEHHOHAYYHbIX Aucumn-
NMH W NPUHLMMNOB B BaX-
HenLwmx NpaKTU4eCcKnx
NPUNOXEHNSAX

Or1K-1.2 Ncnonb3yeT 3HaHWe MaTemMaTU4eCcKnx MeToAoB ANs peLueHus
CTaHOapPTHLIX 3a4a4 B COOTBETCTBUM C HanpaBneHnem npodeccuoHanbHoM

AedaATenbHOCTU

MonHoTa 3HaHun

3HaTb OCHOBHblEe
maTemaTtunyeckme
MeToabl, KOTopble
NpUMEHSIIOTCS AN
pelleHns  3apad
no dusunke

He 3HaeT ocHOBHble MmarTe-
MaTtnyeckne MetTodbl, KOTO-
pble NPUMEHAKTCA AONA pe-
LeHua 3aaad no d)VIC'WIKe

[MoBepxHOCTHO 3HaeT
OCHOBHble MaTemaTuye-
Ckue MeToAbl, KoTopble
NPUMEHSIIOTCA  Ana  pe-
LeHns 3agay no usmnke

CBobogHO opueHTUpyeTcs
OCHOBHbIX  MaTemaTtuye-
CKMX MeToAax, KoTopble
NPUMEHSIIOTCA ANS pelue-
HUS 3agad no usmke

B coBepluieHCcTBE 3HaeT
OCHOBHble  MaTemartuye-
Cckue MeToAbl, KOTopble
NPUMEHSIIOTCA ONA pelue-
HWUsi 3a4ad No unsmke

Hanuuve ymenun

YmMeTb onvcbiBaTb
N 0BBbACHATL u-
3nyeckme  sBne-
HUS C MOMOLLbIO
MaTeMaTU4ECKNX
MeTOfOB  peLue-
HUs 3apa4

He ymeer onucelBaTb 1
00bSACHATL pusnyeckme
SIBNEHNS C NOMOLLbIO MaTe-
MaTU4YeCKUX METOAOB peLle-
HUs 3apa4

Cnabo ywmeeT onuckl-
BaTb U OOBACHATL u-
3M4yeckMe  SIBNeHUs C
MOMOLLbID MaTemaTnye-
CKMX METOOOB peLleHus
3apay

CBobogHO ymeeT onuchbl-
BaTb U OOBSACHATL PU3N-
Yyeckve SIBNEHWS C MOMO-
LLbto MaTemMaTn4ecknx
METOZOB peLleHus 3adau

B coBepLlleHcTBe yMmeeT
onucbiBaTb M OOBSACHATH
cbmswqecme ABNeHuna C
noMoOLLbO Matematunye-
CKMX MeTodoB pelueHuna
3ajaud

Hanunuune HaBblkoB
(BnageHue onbITom)

BnapeTtb HaBblka-
MU NPUMEHEHMS!
MaTeMaTU4ecknx
MEeTOa0B ans
peleHus  3agad
no dmsunke

He Bnapgeet HaBblkamy npu-
MEHEHUs1  MaTemMaTUYEeCKnX
MeTOdOB AN pelueHus 3a-
nad no umsnke

Cna6o BnageeTt HaBbl-
Kamy MpUMEHEHUs Ma-
TeMaTU4Yeckux MeTonoB
ONst pelleHus 3agad no
pusmke

CBoboaHO BnageeT HaBbl-
KaMu MNpUMEHEHUs MaTe-
MaTU4YecKMx MeTodOB Ansi
pelleHns 3agady no uan-
Ke

B cosepweHcTBe Bnageet
HaBblkamu NpUMeHeHs
MaTeMaTU4ecknx MeToaoB
ONst pelleHust 3agad no
pusmke




2.3 OnucaHme nokasarteneun, KpUTepmMeB U LLIKan oLleHMBaHUA M 3TanoB (hoOpMMPOBaHUA KOMNETEHUUA B paMKaX QUCLMUIMIIMHDI

YpPOBHN CHOPMUPOBAHHOCTU KOMMETEHLNIN

KOMMeTeHuns He cdop-

MUHMMAarbHbIN cpenHuii BbICOKUI
MUpoBaHa
OueHKkn cpopMUPOBAHHOCTN KOMMNETEHLUI
He 3auteHo 3a4yteHo

XapaktepucTuka cpopMnpoBaHHOCTN KOMMETEHLNN

Ko HAVKa- MokasaTenb olieHn- | KoMneTeHuus B nonHow 1. CchopMMPOBAHHOCTb KOMNETEHLMM COOTBETCTBYET MUHUMASTbHBLIM
WHpexc n Topa [oCTH- WHauKaTophI BAHUS — 3HAHUS, mepe He cpopmupoBaHa. | TpeGoBaHWAM. MIMEIOWUXCA 3HAHWIA, YMEHUIA, HAaBbIKOB B LIEMOM J0C- ®opmbl 1 cpescTaa
HasBaHue IKEHUI KOM- KOMMETeHLMN yMEHMS, HaBbIKN Vmerowwmxcs 3HaHui, TaTOYHO ASIS PELUEHUsi MPAKTUYECKMX (MPoeccroHarnbHbIX) 3aaad. KOHTpONSs hopmupo-
KOMNETeHLn neTenLN (BnageHms) YMEHWI U HABLIKOB He- 2. ChopMUPOBAHHOCTL KOMMETEHLMM B LIENOM COOTBETCTBYET TpebGo- BaHWA KOMNETEHLN
[OCTaToOuHO ANs peLue- BaHUAM. VIMeIoLMXCA 3HaHWIA, YMEHWIA, HABbIKOB 1 MOTMBALMM B Lie-
HUS NPaKTUYeCKuX (Mpo- 1IOM [JOCTATOYHO 4115 PELUEHUsl CTaHAAPTHbIX MPaKTUYeckux (npodec-
hbeccunoHanbHbIX) 3agad CHOHanbHbIX) 3a4au.
3. ChopMMpPOBaHHOCTb KOMMETEHLUM NOMHOCTBIO COOTBETCTBYET Tpe-
6oBaHUsIM. MIMetoLLMXCs 3HaHUIA, YMEHWI, HAaBbIKOB U MOTMBaLUM B
MOMHOW Mepe JOCTaTOMHO AMNS PELLEHNS COXHBIX MPaKTUYECKUX
(npochbeccroHanbHbIX) 3agay.
Kputepum oueHnBaHus
MonHoTa 3HaHWA | 3HaTb OCHOBHble | He 3HaeT ocHOBHble (pu- | 3HAET OCHOBHbIE (HU3NYECKUE SIBMIEHUS U OCHOBHbIE 3aKOHbI ECTeCT-

KOMMYHUKALUNOHHbIX TeXHONnormm

OlK-1 CnocobeH peLuaTb TUMNOBbLIE 3a4a4M NPOECCUOHANBHOMN
[eATenbHOCT Ha OCHOBE 3HaHWI OCHOBHbIX 3aKOHOB MaTema-
TUYECKUX, ECTECTBEHHOHaY4YHbIX 1 obLlenpodeccnoHanbHbIX
OVCLMMIWH C NPUMEHEHEM UHOPMAaLIMOHHO-

Ol1K-1.1 Micnonb3yeT OCHOBHbIE 3aKOHblI €CTECTBEHHOHAYYHbIX
OVCLUMMNUH NS pelleHnst CTaHAapTHbIX 3a4ay B COOTBETCTBUM
C HanpaBfeHHOCTbIO NpodeccuoHanbHOM AeATENbHOCTU

dusnyeckue aBneHnsi
N OCHOBHbIE 3aKOHbI

3n4yeckue ABNEHUA n
OCHOBHbIE 3aKOHbl €CTe-

BEHHOHaYy4HbIX ANCUMNITNH, rpaHnUbl UX MPUMEHUMOCTHU

€CTECTBEHHOHAayYHbIX | CTBEHHOHAaY4HbIX AWCLU-
OVUCLUMMNWH, FpaHuubl | NAWH, FpaHuubl MX npu-
VX MPUMEHMMOCTH MEHUMOCTU

Hanuune ymenuii | Ymetb 06bACHATE | He  ymeeT 06bACHATL | YMeeT 0ObACHATb OCHOBHble HabniogaemMble NPUPOAHbIE Y TEXHOTEH-
OCHOBHbIE Habn- | OCHOBHble Habrnofaemble | Hble SBNEHUst U 3MEKTLI C NO3ULMIA PyHAAMEHTamNbHbIX (OU3UYECKMX

faemMble npupoaHble
N TexXHOreHHble AB-

nexHus n adpdexTbl

Cc

nosvuui  dyHgameH-

TanbHbIX branyeckmn
B3aMMOOEeNCTBUIA;

X

ncnonb3oBatb MeETOo-

Obl afeKBaTHOr

(0]

dusmyeckoro n ma-

TemMmaTu4eckoro

MO-

[envpoBaHud, a Tak-
Xe NpUMEeHATb MeTo-

Obl
MarteMaTn4eckoro

usmko-

aHanusa K pelleHuro
KOHKPETHbIX €eCTeCT-

BEHHOHaY4HbIX
TeXHUYeCKuX 3agad

"

nNpUpoaHble N TEXHOreH-
Hble siBNeHust n adcpekTbl
C no3vumn  dyHoameH-
TanbHbIX Usn4ecknx
B3anMOOEeNCTBUN;
ucnonb3oBatb  MeToAbl
afekBaTHOro usn4ecko-
ro 1 maTteMaTuyeckoro
MOZENUPOBaHUsI, a Takxke
NPUMeHsITb MeToabl hu-
3MKO-MaTemMaTU4eckoro
aHanu3a K  peLueHuo
KOHKPETHbIX  eCTEeCTBEH-
HOHAyYHbIX W TexHu4e-
CKMX 3agay

B3aMMOOENCTBUM;

MCnonb3oBaTb MeToAbl afekBaTHOrO hM3N4ECKOro n MaTemaTu4ecko-
ro MOOENUPOBaHUSl, a Takke MPUMEHSTb MeToabl  (PU3UKO-
MaTeMaTU4YeCcKoro aHanmusa K peLleHu0 KOHKPETHbIX eCTeCTBEHHOHa-
YYHbIX N TEXHUYECKUX 3aday

, OMpOC, TECTUPOBAHWE, 3a4€eT, 3a4€T C OLIEHKOW

, BbINOJTHEHNE NPAKTUYEeCKNUX 3agaHun, pelleHne nH-

avBuayarnbHbIX 3adaHuii, KOHTPOSIbHasA paboTa, hpoHTasnbHas
becena

KoHcnekT




Hannune HaBbl-
KOB (BnageHue
OnbITOM)

Bnagetb HaBblkamu
MCMNONb30BaHUs  OC-
HOBHBbIX 3aKOHOB
€CTeCTBEHHOHAaYYHbIX
OUCLUMMNUH U NPUH-
LMMNOB B Ba)XHEWMLUNX
npakTU4Yeckux  npu-
TOXKEHUSIX

He Bnageet HaBblkamu
MCMNONb30BaHNS  OCHOB-
HbIX 3aKOHOB €CTECTBEH-
HOHaYYHbIX AUCLMMNMUH 1
MPUHLMMOB B BaXXHEMNLUNX
NPaKTUYECKNX NpUroxe-
HUSX

BnapeeT HaBblkamMu MCMOSb30BaHWNSI OCHOBHbIX 3aKOHOB €CTECTBEHHO-
Hay4HbIX AUCUMNNMH U NPUHLUMNOB B BaXKHENLUNX NpakTn4ecknx npu-
NOXEeHUAX

Ol1K-1.2 Vicnonb3yeT 3HaHNe MaTeMaTunye-

CKMX MetoaoB Ans pelleHusa CTaHOapTHbIX
3ada4 B COOTBETCTBMU C HAnpaBrieHNeM
I'IpOCbeCCMOHaJ'IbHOVI AeAaTenbHOCTN

MonHoTa 3HaHun

3HaTtb OCHOBHbIE
MaTemaTtudyeckme
MeToabl, KOTOpble

npuMeHsiloTCA  Ans
pelweHns 3agady o
usmke

He 3HaeT ocHOBHble Ma-
TemaTuyeckne MeToabl,
KOTOpble  MPUMEHSIIOTCA
Ons pelleHns 3agadv no
dpusmke

3HaeT OCHOBHblE MaTemMaTM4yeckMe METOAbl, KOTOPble MPUMEHSIOTCS
[Ns peLleHns 3agad no pusmke

Hanuuue ymenui

YMeTb onuckiBatb U
00bsCHATL  PuU3nye-
ckue sBMeHus ¢ no-
MOLLbI0 MaTemaTmye-
CKUX MeTOAOB peLle-
HUS 3agad

He ymeeT onucbiBaTb 1
00bsICHATL  pu3nyeckme
ABMEHNS C  MOMOLLbIO
mMaTeMaTuyecknux  MmeTo-
0B pelleHus 3agay

YMeeT onucbiBaTb U 0BBSACHATb (*)I/I3I/IL|6CKI/IB ABMEeHnda C NOMOLUbO
MaTeMaTn4yeCcknx MeToooB pelleHna 3agad

Hanuuyne HaBbI-
KoB (BnageHue
OnbITOM)

BnageTb HaBblkamu
NpyMEHeHNUs1  Mare-
MaTU4Yeckux MeToLoB
AN pelleHust 3apad
no comsunke

He Bnapeet npvmeHeHusi
mMateMaTuyecknux  MeTo-
[OB ANs pelleHust 3aaay
no cmsunke

BnapeeT npumeHeHUst MaTemMaTUYECKUX METOAO0B ANS peLleHus 3aaay
no dusunke




2. CTpyKTypa y4yeb6HOM paboThbl, coaepxaHue u TPYyAOEMKOCTb OCHOBHbIX 3/IEMEHTOB AUC-

LUUNNAUHbI
21 OpraHu3auMoHHas CTPYKTypa, TPYAOEMKOCTb U NNaH U3y4YeHUs1 AUCLMUNIUHBI
TpyooeMKocTb, Yac
cemMmecTp, Kypc*
o o4yHasd
Bua yy4eGHol paboTbl bopma 3a04Hasn chopma
Kypc/ceM |Kypc/cem |Kypc/cem| Kypc/cem
2 cem. 3cem | 4cem. 1/2 213 /4 3/5
1. AyanTopHble 3aHATUS, BCEro 50 36 40 2 8 6 8
- neKkunun 20 18 16 2 4 2 2
- MpaKTN4eckue 3aHATUS (BKNoYas ceMmmnHaphbl) - - - - - - -
- nabopaTtopHbie paboTbl 30 18 24 - 4 4 6
2. BHeayauTOpHas akagemuyeckas pabora 58 36 68 34 60 62 91
21 (DVIKCVIpOBaHHbIe. BUAbl BHEayAMTOPHbIX CaMo- 34 16 40 34 26 32 30
cTOAATENbHbIX paboT:
BbinonHeHve n caada nHAMBMAYyanbHOro 3agaHvs B ) ) ) ) ) ) )
BMAae:
- KOHTPOSbHOW paboThbl (3ao4Has hopma 0byyeHns) - - - 34 26 32 30
- HanBUAyanbHoe pelueHve 3agad (o4Has copma ) } ) )
0o6y4eHus) 34 16 40
2.2 CamocTtosTenbHOe U3y4yeHme Tem/Bonpocos 10 10 10 ) 14 20 19
nporpamMmmsl
2.3 CamonoAroToBKa K ayQUTOPHbIM 3aHATUAM 10 8 10 - 12 20
2.4 CamonoproToBKa K y4acTUIO U y4yacTue B KOH-
TPOSNbHO-OLEHOYHbIX MepPOoNpPUATUAX, NPOBOAUMbIX 4 2 8 ) 8 10 22
B paMKax TeKyLLEero KOHTPOnsi OCBOEHNUS ANCLMNINHbI
(3a ucknroyeHueM y4YmérHbix 8 nin. 2.1 —2.2):
3. NonyyeHune 3a4éTa NO UTOraMm OCBOEHUSA AUCLIUN- + + + ) 4 4 9
NNWHbI
Yacbl 108 72 108 36 72 72 108
OBLLASA TpynoeMKoCTb AUCLMNIIUHbBI: 3ayeTHble 3 2 3 1 2 2 3
eAVHNLbI
lNMpumeyaHue:

* — cemecmp — OoNsi O4HOM U OYHO-3a04HOW POPMbI 0BYYEHUSs], KypC — ANs1 3204HON (DOPMbI 00YYEHUS;
** — KP/KI, pedepatal/acce/npeseHTaumm, KOHTPOSbLHON paboTbl (418 0OyyaroLmxcst 3a04HOM hopMbl 00YYEHUS), pacyeTHO-
rpadmyeckor (pacyeTHO-aHanMTn4ecKkon) pabotel 1 ap.;




2.2. YKpynHéHHasn cofepxaTenbHas CTpyKTypa y4e6HOM AUCLMNIIMHBI U o6Lasa cxeMa eé peanusauum B yue6-
HOM npouecce

TpynoeMKoCTb pasfena v ee pacnpeeneHue < & E
no Bmaam y4ebHor paboThl, Yac. - -8— 5
AyautopHas pabota BAPC o 'g < o
3aHaTUs © 50 IOk
) i §z= S E =8
Homep 1 HanmeHoBaHne © o 3 gapd 52¢g
pasgena gUCLMMIUHBI. = < s s ] I _ 5 g5 3 g ?
YKpYMHEHHbIE TeMbl pasaena 3 o S 188 & ° | B3 I1>009Q 52
© Q z sl © Q od = x 2 E C o @
o 8 o | = ® 8 S a gc 8w ss8
S lEF| 2 3 g 8¢c oI
o = < @©
® O te) = = o @
22| ¢ & 5 z3
= < % §
2 3 4 5 6 7 8 9 10
Ou4Hasa hopma o6y4eHusn
1 | ®nsunyeckme OCHOBbI KIacCUYECKON Mexa- 26 26 10 - 16 - -
HUKN
MonekynsipHas gpusmnka n 82 24 10 - 14 58 34 K Or1K-1
TepMoavHaMumka OHCMeKT,
2 | DneKkTpu4ecTBoO U MarHeTU3m 72 36 18 - 18 36 16 :b;?;:ggrmex Ol1K-1
3 KonebaHus v BomHbl 80 12 6 - 6 68 40 p3a,an|/1|71
OnTtuka 20 20 4 - 16 - - OnK-1
ATtom 8 8 6 - 2 - -
n 54po
MpomexyToyHas aTtTectauusi 3auyer, 3avet
C OLIEHKOW
WTtoro no aucumnnuHe | 288 | 126 54 72 162 90
3aoyHas ¢phopma obyyeHus
1 | dnsmyeckme oCHOBbI KIaccn4eckon Mexa- 38 4 2 - 2 34
HUKN
MonekynsapHas dusmka n TepMmoanHaMm- 66 6 4 - 2 60 60 KoHcnexT, OrK-1
Ka BbIMOMNHEHNE
2 | OneKkTpuYecTBO 1 MarHeTnsm 68 6 2 - 4 62 32 npaktuyeckux | OMMK-1
KonebaHusa n BonHbI 111 4 2 - 2 107 30 3aaHui
3 | OnTuka 12 2 - 2 10 - OnK-1
ATOM 1 sapo 12 2 - 2 10 -
[MpomexyToyHas atTectauuns 17 3aver, 3aveT
C OLIEHKOW
WToro no aucumnnuHe | 288 24 10 - 14 247 122

3. O6wue opraHM3aLoOHHbIe TpeboBaHUsA K y4eOHoM paboTe obGyu4atoLlerocsi
3.1. OpraHu3sauus 3aHATUMA U TpeboBaHUs K yueOGHoM paboTe obyu4atoLlerocs
OpraHusaums 3aHATUIA NO AUCUUNIIMHE HOCUT UMKNUYeckuii xapaktep. Mo Tpem pasgenam npegycMoT-
peHa B3aMMOyBsi3aHHas Lierno4vka y4ebHbIX paboT: nekuus — caMocTosiTernbHas paboTta obyyarowmxes (ay-
OWTOpHasi U BHeayauTopHas). Ha 3aHaTusx cTyaeH4veckasi rpynna nofyyaeT 3afaHust U pekoMeHaaumnu.
Ons cBOEBpEMEHHON MOMOLLM OByYalLWmMMCa NpuU M3YYEHUN OUCUMUNMMHBLI Kadhedpon OpraHM3yloTcs
WHOMBUAOYanbHbIE U rPYNMNOBbLIE KOHCYNbTaALMKU, yCTaHaBNNBAETCS BPEMs NPUeEMa BbINOMHEHHLIX paborT.
YuntbiBas ctaTyCc OUCLUUNIMHBLI K €€ W3YYEeHUID MpeabsBnsalTCcs crneaylwme opraHvM3aumoHHbIe
TpeboBaHus;:
- obsizaTenbHOE nocelleHne 0byvaLmMMcs BCeX BUAOB ayaUTOPHbIX 3aHATUN;
BELEHMNE KOHCMEKTa B XOA4€E NEKLMOHHbIX 3aHATUR;
KauyecTBEeHHas CaMOCTOATENbHAsi MOATOTOBKA K MPAKTUYECKUM 3aHATUSAM, akTUBHAs paboTa Ha HUX;
- aKTMBHasi, pUTMMYHAs CaMOCTOSITENbHAA ayauTopHas W BHeayauTopHas paboTa obyvatollerocs B
COOTBETCTBMU C NnaHoM-rpachMkoM, NpeacTaBneHHbIM B Tabnuvue 2.4; cBOEBpEMEHHan caada npeno-
AaBaTesito OTYETHLIX JOKYMEHTOB NO ayAUTOPHBLIM 1 BHEAYAUTOPHLIM Bugam pabor;
- B CNyyae Hanuyusi NPonyLLEeHHbIX OByYaloLlmMMes 3aHATUSIM, HEOOXOAMMO MONYYMTb KOHCYMbTaLMo
Nno NoAroToBke M OHOPMIIEHNIO OTAENbHBLIX BUAOB 3a4aHUN.
[ns ycnewHoro ocBOEHMst AWCUMNIUHBI, obyvatolemycs npegnaratoTcs yd4ebHo-MHOpMaLMOoHHbIE
WCTOYHUKM B BUZeE y4ebHON, y4eOHO-MeTOANYECKOM NMTepaTypbl N0 BCEM pasfdenam.

3.2. YcnoBusa ponycka K 3a4yeTty

3aveT 4gBnsieTca  OPMOM  KOHTPOMs, KOTOPbIM BbICTaBnsieTcs  obydarollemMycsi  cornacHo
«lMonoxeHnss O TeKywem KOHTPOMe YCneBaemMoCT, MPOMEXYTOYHOW artTectauum obydarwmxcs no
nporpaMmam BbiCLLEero o6pasoBaHuMs — nporpamMmam OakanaBpuata, MporpaMmamM  creuuanuteTa,
nporpaMmam marucTpatypbl U cpegHero npodeccuoHansHoro obpasosarunss B PrbOY BO Owmckun FTAY»,
BbIMOJTHMBLLUEMY B MOJSIHOM OObeme Bce MnepedncrieHHble B N.2-3 TpeboBaHus Kk y4ebGHom paboTe,
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npowegwnin Bce BUObl TECTUPOBAHUSA, BbINOMIHEHUA pedepaTa C NONIOXUTENBLHON OueHKon. B cnydae He
MOMHOMO BBIMOMHEHUS YKa3aHHbIX YCIIOBMWA MO YBaXWUTENbHOW Mpu4yMHe, obydatoliemycss MOryT ObiTb
NpeanoXeHbl MHANBUAYanbHbIE 3a4aHns No nponyLeHHoMy y4ebHOMy maTtepuany.

4. JleKUMOHHbIe 3aHATUA

Ona n3yvaroLmx aucunniiMHy YnaTaroTcAa Jekumm B COOTBETCTBUM C NilaHOM, npencraBiieHHbIM B Tabnuue 3.

Tabrnuya 3 - JIeKUMOHHBIN Kypc.

Ne

Tema nexkuun. OCHOBHbIE BOMNPOCHI TEMbI

prﬂ,OGMKOCTb no
pasgeny, 4Yac.

o4yHas
dopma

3ao04Has
dopma

MNpumeHsemMble NH-
TepaKTUBHbIE
dopmbl 06y4eHMs

—_—

pasge-
na
N nekunn

3

4

5

6

2 cemecTp (o4Has ¢phopma o6yyeHus), 2 u 3 cemecTp (3ao

YyHasa cdoopma obyueHus)

Tema: ®Pusnyeckme OCHOBbI KnacCcU4ecKon Mexa-
HUKWN.

KuHemaTuka mexaHundeckoro aswkeHusi. KoopauHat-
HbIN, BEKTOPHLIN MeToAbl onucaHus aswkeHus. KuHe-
MaTuKa OBVKEHME MO OKPY>XKHOCTW.

Jlekunst —
BMU3yanusaums

OuHamuka. 3aKkoHbl AMHAMMUKKN. 3aKOH COXPaAHEHUs UM-
nyneca. Macca, cuna, vmMmnynsc. MOMEHT cunbl, MO-
MeHT mmnynbca. OCHOBHOW 3aKOH AMHaMWKX Bpalla-
TENbHOro ABMKEHUS

PaboTta n sHeprusa. Pabota nepemeHHon cunbl. KnHe-
MaTMyeckas M noteHumarnbHasi aHeprusi. 3aKoH coxpa-
HEHMSI MEXAHWNYECKON SHEPTUU.

TaroTeHne. OnemeHTbl Teopun nons. 3akoHbl Kenne-
pa. 3aKOH BCEMMPHOro TAroteHus. Cuna TaXKectTu u
Bec.PaboTta B none taroteHusi. Kocmuyeckme ckopo-
CTW.

OnemeHTbl CTO. lMpeobpasosanne [anunes. Mexa-
HUYECKUI NPUHLMN OTHOCUTENbHOCTU. [peobpasoBa-
Hue JlopeHua 1 cneacTene U3 HUX.

Tema: MonekynsipHasa pu3unka u TepMmoanHamMmKa

TepmogMHaMUYeCKNin U M-K MeTobl N3y4eHNa Makpo-
Ten. NgeanbHbii ra3. OCHOBHOE ypaBHEHWE MOJIEKY-
NSIPHO — KMHeTu4eckon Teopun. CpeaHas aHeprust Mo-
nekysnbl

BHyTpeHHsI9 aHeprus maeansHoro rasa. Tennota, pa-
boTta. lMepBoe Hayano TepMoOAMHAMUKM U ero npume-
HeHne B usonporeccam. ObpaTnmble U He obpaTuMble
npouecchbl. Liukn KapHo. BTopoe Havyano tepmoaunHa-
MUKW, DHTpONUS, €€ cTaTnyeckoe TONKOBaHME U CBA3b
C TEPMOANHAMNYECKON BEPOSTHOCTLIO

Cwunbl 1 noTeHUManbHasa SHEPrus MeXMONeKynsapHoro
B3aumogencteusi.  YpaBHeHne  BaH-pgep-Baanbca.
BHyTpeHHsI1 aHeprus peanbHoro rasa. dddekt [xo-
yns —ToMcoHa.

Jlekums — Busyanu-
3aums

CeoricTBa xungkocten. [1OBEPXHOCTHOE HaTsHKEHME.
CwmaumBanue. KanmnnsapHble aBneHus

Teepable Tena. MoHo - 1 nonukpucTannbl. Tunbl Kpu-
cTannuyeckux TBepabix Ten.. [edekTbl B KpucTanmnax.
TennoemkocTb TBEpAbIX TeN. AMopcHbIe Tena.

O6wasn TpygoEMKOCTb NIEKLMOHHOTO Kypca:

20

6

3 cemecTp (0o4Hana chopma obyueHus) 4 cemecTp (3aoyHasa popma obyueHus)

11-
19

Tema: aneKTpM‘-IeCTBO U MarHeTU3m

OnekTpoctatvka. JnemMeHTapHbIn 3apsid. 3akoH Co-
XpaHeHus 3apsifga. Onektpuyeckoe none, 3akoH Kyno-
Ha. Teopema laycca eé npumeHeHwe Ons pacyéTa
nonen. PaboTa cun nonsi No NnepemeLleHn0 TO4EeYHOro
3apsaga. Lnpkynsaums Bektopa Hanpsbk€HHocTtu. [lo-

4

11




TeHuman. CBA3b HaNpPsHXKEHHOCTU M NoTeHuMana.

MMOCTOSIHHBIA TOK. YCNOBUSA CYyLLIECTBOBaHMS TOKa. 3a-
koH Owma. NMpaBuna Kupxroga n ero npuMmeHeHus.

MarnutHoe none. BaanmopgerictBue TokoB. 3akoH AM-
nepa. 3akoH bno-CaBapa-Jlannaca u ero npumeHeHue
K pacyé€Ty nonemn: Nons KpyroBoro Toka, NPAMOro Toka.
MarHuTHbIn noTok. PaboTta MarHMTHOro nons.

Jlekuma c sapaHee
3annaHNpPOBaHHbIM
1 owmbkamm

fBneHne anekTpoMarHUTHOW uHAYKUMK. MarHuTHble
CBOMCTBa BellecTBa. Liupkynauusa Bektopa MarHUTHOWM
MHAYKUMKU. FBneHue camounHaykuuu. TpaHcdopmaTto-
pbl. OHeprus MarHUTHOro nonsi. OnekTpoMarHUTHas
Teopuna Makcsenna ans s/m nons.

O6bLwaa TpyaoEMKOCTb NEKLMOHHOIO Kypca

18

2

4 cemecTp (o4Has chopma ob6y4yeHus) 5 cemecTp (3aouHas ¢popma ob6yyeHuUs)

20-
22

Tema: Kone6aHus v BonHbI

MapmMoHnyeckne konebaHus. HesaTyxatwme anekTpu-
yeckne n mexaHudyeckue konebanusa. KonebatenbHbIN
KOHTYp. MasATHUKKN. CroxeHne rapmMoHMYECKUX Kore-
6aHun.

2

2

JNlekunst —
BU3yanu3auus

EouvHbI nogxod k konebaHusam pasnnuyHon usnye-
cKkom npupoabl. OuddepeHumnansHble ypaBHEHUS CBO-
0OAHbIX rapMOHUYECKMX KonebaHui, Ux peLleHmne.

3aryxatowme konebaHus (3neKTpuyeckne n
MexaHuyeckune). Anepmogunyeckumii npoLecc
.BbIHyXaeHHble konebaHus. Pe3oHaHc. lNepeMeHHbINn
TOK.

BonHoBkle npouecchl. BonHoBoe ypaBHeHMe (ogHO-
MepHoe). da3oBag 1 rpynnoBasi CKOPOCTb.

23-

Tema: OnTUKa

Passutne npeacrtasBneHMin O  npupode  cBeTa.
KorepeHTHOCTb U MOHOXPOMAaTMYHOCTb  CBETOBbIX
BOMH. Pacyét nHTepdepeHLUMOHHON KapTuHbI OT ABYX
WUCTOYHUKOB. UHTepdepeHLms cBeTa.
UHTepdepeHums cBeTa B TOHKUX  MNEHKax.
MpoceeTneHue ontuku. UHTEpdepomeTpsl.

Oudppakuma ceeta. [lpuHumn TonreHca-®peHens.
Oudppakuma ®peHensa. [Oudpakumsa dpayHrodepa.
Oudpakums Ha NPOCTPaAHCTBEHHOWN peLUETKe.

Monapwusauyus cBeTa. EcTecTBeHHbIN 7]
nonsapu3oBaHHbI cBeT. 3akoHbl bptocTepa 1 Mantoca.
Monspounabl U X NPUMEHEHNE.

25-

Tema: Atom. Agpo.

KBaHTOBaa npupoga wuanydeHusa. TennoBoe u3ny4ye-
Hue. 3akoHbl abcontoTHO Y€pHoro Tena. ®otoadhdekT.
O ekt KomntoHa. CBeToBOe aaBrneHue. Kopnycky-
NAPHO — BOSTHOBOW Ayanu3m. Oudpakums aneKTpoHOB.
BonHoBas dyHkuUms. YpasHeHue LLpeaunHrepa.

MpobnemHas
nekums

Atom Bogopoaa no Pesepdopay - Bopy. Npoumcxox-
OeHVs NuHenyaToro cnektpa Bogopoga. CepuanbHas

dopmyna.

CtpoeHune atoma. M3otonbl. PagnoaktnBHocTb. Agep-
Has peakuusi. 3aKOHbl COXpPaHEHMUsi B SIAEPHbIX peak-
umsax. LlenHas peakuma geneHusi. QnemeHTbl pusnkm
3NeMEHTapHbIX YacTul,

Ob6Lwas TpyooOeMKOCTb FEKUUOHHOro Kypca
MecTp

3a ce-

16

2

O06wasn TpygoeMKoCTb NIEKLMOHHOTO Kypca

54

10

Bcero nekuni no gucumnnuHe: | yac.

M3 HUX B MHTEpPaKTUBHOW hopme: yac.

- OYHasa popma obyveHusa | 54

- 04Has popma oby4veHus 12

- 3a04YHas popma o0by4veHus 10

- 3a04Hasa bopmMa 0by4yeHus -

lMpumeyvaHusi:

- MaTepurarnbHO-TEXHNYecKoe obecneyeHre IeKUMOHHOTO Kypca — cM. MNpunoxexue 6;
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- obecneveHme NeKLMOHHOro Kypca y4ebHon, y4ebHO-MeToaMYECKOM NMNTEPATYPO U UHBIMKU BUBNMOTEYHO-
NHOpPMaLIMOHHBIMK pecypcamu 1 cpeacTsaMum obecneyeHusi obpasoBaTenbHOro npowecca — cM. MpunoxeHus

1un2
5. lMpakTuyeckme 3aHATUSA NO AUCLUNIIVUHE U NOArOTOBKA K HUM
JlabopaTtopHble 3aHSATUSI MO Kypcy NMPOBOASITCA B COOTBETCTBUM C MITAHOM, NPEACTaBMEHHbIM B Tab-
nvue 4.
Ne Tpypoemkocte 1P, Cssasb ¢ BAPO @
yac 2
- : <
o) ¥ 8 + €'
52 | a% Sz
S = C o o0
[°N oo = 7
© - O T ) I >
c . . Tema naGopaTtopHoi paboTbl 58 S o ~%
g EN A o4Has 3a04Has g2 T 9 ® 3
) = = dopma | dhopma 5« 3o s s
& 58 | ot 22
S0 S5 =
35|53 :
c J©
28| 8¢ 5
= m c
1 2 3 4 5 6 7 8 9
1 «Mopsigok 06paboTkm pedynbLTaToB Npu 4 - + -
1-2 npsMbIX M3MepeHusax». «OnpegenexHne
reoMeTpuUYEeCKnX pa3mepoB Temn U BblYUC-
NleHne OLMBOKY.
2 OnpepgeneHne yckopeHus cBoboaHoro 2 - + - OnemeHTbl yyeb-
nageHusi Npu NOMOLLM MaTemMaTU4eCcKoro HOW KOHpepeH-
MasiTHVKa. unm
1 3 M3yyeHne BpawaTenbHOro ABUXKEHWS C 4 2 + -
nomoLbio MasiTHnka O6epbeka
3-8 4 OnpepgeneHne ckopocTy nynu 6annmcTu- 2 - + -
YECKMM MeToAoM
5 Onpepenexue koadpduumeHTa TpeHns 4 - + - OnemeHTbl yyeb-
Ka4YeHWs C MOMOLLbIO HAKIOHHOrO MadTHU- HOW KOHpepeH-
Ka. unm
(2 vaca)
6 OnbiT MNeppeHa 2 -
1 9-15 7 VccnegoBaHue n3onpoLeccoB 6 2 -
8 OnpepeneHne BSI3KOCTW XXMOKOCTU METO- 2 - + -
gom CTokca
9 Onpegenexne kKoadhdpuumeHTa NoBEPXHO- 2 - + -
CTHOrO HaTSHKEHWS XMUAKOCTU
Onpepenexve yaensHOW TENNOEMKOCTH 2 - + - OnemeHTbl yyeb-
10 | TBEPAOrO Tena HOW KOHpepeH-
unmn
(2 vaca)
11 | ViamMepeHue yaenbHOro ConpoTuBeHns - + -
NpPoOBOAHMKA 2
2 12 | VI3ydeHne aneKkTpnyeckmx Lenew nocro- 4 - + -
SIHHOTrO TOKa
13 | UsyyeHme npoueccoB 3apanku 1 paspsiaa 4 2 + -
KOHOeHcaTopa
16- 14 | UccnepoBaHue TeMnepaTypHO 3aBUCK- 4 - + - OnemeHTbl y4eb-
24 MOCTW CONPOTMBIIEHUSI METAIOB U MONY- HOW KOHpepeH-
NPOBOAHUKOB unmn
(2 vaca)
15 | U3yyeHne MarHWTHOro nons KaTyLKn C 4 2 + - AnemeHTbl y4eb-
TOKOM, 3NEKTPOMAarHMTHOWM MHOYKLUMK ca- HOW KOHpepeH-
MOWHAYKLUMU 1 B3aUMHOWN MHAYKLUMN unm
(2 vaca)
16 | CBsi3aHHble rapmoHuyeckue konebaHus 2 - + -
17 | UsyyeHue anekTpuyeckoro konebatensb- 4 2 + - OnemeHTbl yyeb-
25- HOro KOHTypa HOW KOHpepeH-
3 36 ummn
(2 vaca)
18 | OnpeneneHne hOKYCHOro paccTosiHUA 4 - + -
CUCTEMBI NIUH3
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19 | N3mepeHune AnNuHbI CBETOBOW BOMHbI UH- 4 2 + - OnemeHTbl yueb-
TepdepeHLMOHHBIM METOLAOM. HOW KOHpepeH-
Lmm
(2 vaca)
20 | OnpepgeneHuve nokasartens NnpenomneHns 4 - + -
XKMOKOCTM Npy nomoLm pedpakTpomeTpa.

21 | Oudpakuma dpeHens Ha NPOCTENLLNX 4 - + - OnemeHTbl yueb-
nperpagax. Qudppakuna dpayHrodpepa Ha HOW KOHpepeH-
wenu Lmm

(2 vaca)

22 | V13yyeHune cnnoLwHoro u imHen4yaToro 2 2 + -
cnekTpa M3nyyeHust.

Wtoro JIP O6wasn TpyaoemkocTb JIP 72 14 X

* B T.4. Mpu Ucnons3oBaHun matepuanos MOOK «Ha3BaHue», HasBaHvne BY3a-pa3paboTunka, HasBaHUe NnaTopMbl U CCbin-
Ka Ha Kypc (C ykasaHveM [aTbl nocrieqHero obpalleHusi) (3amnosiHseTcsl B Criyyae OCyLLecTBlIeHUs oGpasoBaTenbHOro npo-
Liecca ¢ MCMonb30BaHMEM MacCOBbIX OTKPbITbIX OHNanH-kypcoB (MOOK) no noamogenu 3 «MOOK kak afieMeHT akTueaumm
06y4yeHuns B ayaUTOpMM Ha OCHOBE NPEABaPUTENBHOMO CAMOCTOATENBHOIO U3YYeHUs» )

lNpumeyaHus:

- MaTepuarnbHo-TeEXHNYeckoe obecneveHne nabopaTopHOro NnpakTukyma — cm. MNpunoxexue 6;

- obecneyeHne nabopaTopHOro NpakTMkyma y4ebHom, y4ebHO-MeToaNYECKoN NMTepaTypon 1 UHbIMU BMBNNOTEYHO-
WMH(OPMaLMOHHBIMU pecypcamu 1 cpeacTsaMu obecneyeHusi obpasoBartensHoro npouecca — cM. MNpunoxexusa 1 m 2.

MoaroTtoBka K NPaKTUYMECKUM 3aHATUA NMoApa3yMeBaeT BbIMONMHEHWE OOMaLLHero 3afjaHunsa K ovepen-
HOMY 3aHATUIO MO 3aJlaHUAM MNpernoaaBaTensl, BblAaBaeMbIM B KOHLIE NpeablayLLero 3aHATUs. Ona  ocylue-
CTBINEHUst paGoTbl MO MOATrOTOBKE K 3aHATUAM, HEoBXoOMMO O3HAKOMUTBLCS C METOAWYECKUMU YKasaHUAMMK Mo
OVCLIMMINHE, BHUMATENbHO O3HAaKOMUTLCS C NIUTEPaTYpPO U SMEKTPOHHBIMM pecypcamu, C pekoMeHaaumsmMm Mo
NnoaroToBKe, BOMPOCaMu AN CAMOKOHTPOS.

6. O6GLKe meTOgMYECKMNE PEKOMEHAALMMN NO N3YUYEHUIO
oTAerNbHbIX pa3fenoB AUCLUNIUHDbI

MpK M3ydeHUM KOHKPETHOro pasgena OUCUUMIIMHLI, M3 Yucra BbIHECEHHbLIX Ha JEKUMOHHbIE U
npakTuyeckme 3aHATUS, obydarowemycs cnegyeTt yunTblBaTb U3MNOXEHHbIE Hbke pekomeHgauun. Obpatute
Ha HUX ocoboe BHMMaHWe Npu NOAroTOBKE K arTecTaunn.

PaboTta no Teme npexage Bcero npegnonaraet ee usyveHme no y4ebHuky mnm nocobuto. Heobxognmo
BblpabaTbiBaTb CaMOCTOSITENbHbIE CYXOEHMWS, AOMOMHAS UX apryMeHTaumen, 4To 1 crnegyeT EMOHCTPUPO-
BaTb Ha ceMuHapax. [ns BblpaboTKM CaMOCTOSTENBHOMO CYyXXAEHMS BaXHbIM ABISieTCs ymeHne paboTtaTb C
Hay4YHOW NuTepaTypomn

7. Obwme MeTOANYECKNE PEKOMEHAALUM No 0hOpPMIEHNIO U BbINOJTHEHUIO OTAEeNbHbIX Bugos BAPC
7.1. PexomeHAauMm no BbINOSTHEHNIO UHOAUBUAYANbHbIX 3a4aHUN

WHaueuayanbHble 3agaHua Hanpasnedbl Ha opmupoBaHMEe yMeHWin paGoTaTb CamoCTOSTENbHO,
OCMbICMIEHHO OTBMpaTh M 0POPMIIATL MaTepuarn, pacnpeaensats cBoé paboyee Bpems, paboTaTb C pasnuy-
HbIMK TUNaMKU MaTepuanos.

NHauemayanbHble 3afaHns NpeacTaBnsaoT coGol KOMMNIeKe 3aaad, KoTopble OXBaTbIBalOT BCe pasae-
Nbl U3y4aemblii OUCLMNANHGI.

UHamBuayanbHoe 3agaHue Nei
«MexaHuka» n «MonekynsipHasa cousnka v TepMmogmMHaMmKa»
1BapunaHT

3amaua 1. ABTOMOOMIIE Maccoil 2 T IBMIKETCA B TOPY, YroJI HAKIOHA KOTOPOM K TOPU3OHTY
o
paBen 30 . Kakyio paboTy coBepliia Cuiia TATH Ha MyTH 3 KM, €CIIM U3BECTHO, YTO aBTOMOOWIIb

3
nsurancs ¢ yckoperuem 0,2 M/ ? Koaddurment tperns 0, 1.
3agava 2. Beruncinte u3aMeHEeHHE BHYTPEHHEW SHEPT UM

raza, eciii emy nepenaHo kojguuectBO TeriaoThl 200 /[ M BHEIIHHE CUJIbI COBEPIIAIOT HAJ HUM
paboty 600/1x.

3anaga 3. Ha crone crout Tenexka Mmaccol m1=4 kr. K Tenexke npuBsizaH OAMH KOHELl LIHY-
pa, mepekuHyToro uepe3 650Kk. C KakuM YCKOpEeHHEM a OylleT ABUTAThCS TENEeXKa, €ClI K APYyroMy
KOHIly IIHYypa MpuBA3aTh T’Upro Maccol m2=1 kr?
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3anada 4. MarepuanbHas TOUKa MacCOM m=2 KI' IBUXKETCS IO JE€HCTBUEM HEKOTOPOM CHUIIbI
F cornmacHo ypaBaenuto x=A+Bt+Ct2+Dt3, rne C=1 m/c2, D=-0,2 m/c3. HaiitTu 3HaueHus 3Tol CH-

JIbI B MOMEHTHI BpeMeHu t1=2 ¢ u t2=5 c. B kakoit MOMEHT BpeMEHU Cujia paBHA HYIIO?
3apayva 5. OnpegenuTb Maccy aToma xeresa U MOneKyrbl YreKUCIIoro rasa.

2 BapuaHT
3agauva 1. Karep, niBurasch BHU3 10 TEUECHHIO, 3aTPATUII BpEMA B n = 3 pa3a MEHbIIIE, YEM Ha
o0OpatHbIi myTh. ONpenenuTh, ¢ KAKUMU CKOPOCTSIMUA OTHOCUTENBFHO Oepera JABUrajics KaTep, eciiu
CpemHsisi CKOPOCTh Ha BCEM MYTH COCTaBuiIa V = 6 KM/4.
3anava 2. DKBaTOpHaIbHBIA paanyc 3emnu paBeH 6370kMm. OnpenenuTs JIMHEHHYIO U YIJIO-
BYIO CKOPOCTH JIBM>KEHHS TOUEK 3KBATOPA MPU BPALIEHUU 3€MIIA BOKPYT OCH.

'

.

|

:
0 2 i, c

3anmaua 3. Ha pucyHke npeacraBieHbl rpauKi 3aBUCUMOCTH KOOPJMHATHI IBYX TEJ OT Bpe-
MeHu. ['padukn kakux 3aBUCUMOCTEN Toka3aHbl? Kakoi Bua HMEIOT rpaduKku 3aBUCUMOCTH CKOPO-
CTHU ¥ IIyTU NMPOIAEHHOTO TE€JIOM, OT BpeMeHU?

3agava 4. BerauciauTe U3MEHEHUE BHYTPEHHEN SHEPrUM ra3a, €Clid €My MepeaHO KOJUYECTBO

terutoTel 200 J[>K ¥ BHEIIHUE CHIIBI COBEPIIAIOT Haa HUM padoTy 600/ [x.

3agaya 5. MootopHas noaka maccod m=400 Kr HauMHAET ABUraThes 1mo ozepy. Cuia tsru F
motopa paBHa 0,2 kH. Cuuras cuity conporusieHus Fc nponopiuoHaabHONi CKOPOCTH, OIPEAEIIUTh
CKOpOCTh V JI0J1KH yepe3 At=20 c mociie Hauana ee apmwxeHus. Koaddurment conporusnenus k=20
KI/C.

3 BapmaHT

3anauva 1. KakoBa cpenHss sHepTUs MOCTYNATENBHOTO JBUKEHHSI MOJIEKYJIbI HI€aTbHOIO ra3a Mpu
temneparype 300K ?
3amaua 2. MaeanbHas TeraoBas MamnHa padoraet no mukiny Kapao, repmuueckuii KITJ[ koToporo
40%. Temneparypa termonpueMHuka 0 rpagycos no Llenscuro. Halitu Temneparypy Temioorar-
YHKa U paboTy U30TEPMHUUECKOr0 CKaThs, eciid paboTa U30TepMUUecKoro pacmupenus 8 Jx.
3amauda 3. Ha ropu3oHTaIbHOM MOBEPXHOCTH HaxomuTcst Opycok maccoid m1=2 kr. Koag-
¢dbunuent tperus f1 6pycka o moBepxHocTh paBeH 0,2. Ha Opycke HaxoauTcs Apyrod Opycok mac-
coit m2=8 kr. Koo duuuent tpenus {2 Bepxnero 6pycka o Hmwxuauil paseH 0,3. K Bepxuemy Opy-
CKYy MPUJIOKEHA cuna F. Onpenenurs:
1) 3nauenue cuisl F1, mpu KOTOpOM HaYHETCS] COBMECTHOE CKOJIbKEHHE OPYCKOB IO TOBEPXHOCTH;
2) 3HaueHue cuibl F2, mpu KOTOpOM BepXHHI OpPyCOK HayHET MPOCKAIb3bIBATh OTHOCHUTEIHHO
HIDKHET O
3amaua 4. .HaiiguTe CpeHIO CKOPOCTh ABWKEHHUS aBTOMOOWJIS, €CIM W3BECTHO, YTO Y4 4YacTh
BpPEMEHH OH JIBUTAJICSI CO CKOPOCTHIO 16M/C, a Bce 0CTaIbHOE BPEMS — CO CKOPOCTBIO 8M/C.
3amaua 5. [lox mericTBHEM OCTOSTHHOW CHJTBI F BaroHeTka mporuia myTh S=5 M ¥ iproOpena
ckopocTh V=2 M/c. Onpenenuts paboTy A cuibl, ecid Macca m BaroHeTku paBHa 400 kr u K03¢-
¢bunuent tpenus =0,01.

4 BapuaHT

3amaua 1. HeBecomblil OJI0K yKperyieH B BEpIIMHE HAKIOHHOMN TJIOCKOCTH, COCTABJISIONMIEH C TO-
pusontoM yroia a = 30°. ['upu 1 u 2 onunakoBoit Mmaccel ml, = m2 = 1 KI COEIMHEHbI HUTHIO U TIe-
PEKUHYTHI uepe3 O0k. HaliTh yckopeHue a, ¢ KOTOpbIM JIBUXKYTCS THPHU, U CHUITY HATSDKEHUS HUTH
T. TpeHueM rupu 0 HAKJIOHHYIO IJIOCKOCTh U TPEHHEM B OJIOKe MpeHeOpeyb.
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3anaua 2. TeruoBas mammHa ¢ KITJ[ 60% 3a nuki paGoThl OTHaeT XONOAWIBHUKY KOJTHYE-
cTBO TeroThl, paBHoe 100 J[>k. Kakoe KoIM4ecTBO TEIUIOTHI 33 IIMKJI MAllIMHA MOJy4aeT OT Harpe-
Barens’?

3agayva 3. /[Ba BenocumenucTa eayT HaBCTpeUy IPyT APYTy: OJUH U3 HUX, UMEsI CKOPOCTh 18

KM/4, IOJHUMAETCS B TOPY C yckopenueM - 20 ¢cm/<, a npyroii , umest ckopocts 5,4 km/4. Crrycka-
-

ercs ¢ Topsl ¢ yckoperneM 0,2 M/¢”. Uepes cKOIbKO BpEMEHH OHH BCTPETATCS U KaKOE PACCTOSHHE
JI0 BCTPEUM MPONIEN KaXKbIH, €CIIM PACCTOSTHUE MEXAY HUMHU B HAYAJIbHBIM MOMEHT paBHO 130 m?
3anaua 4. Bo ckoibKO pa3 cpeiHsis KBaJpaTU4Hasi CKOPOCTh MOJIEKYN BO3/yXa B JIETHUH JIEeHb IIPU

TeMneparype 30°C 0oJIblIle, YeM B 3UMHHUM JIEHb TIPU TEMIIEPAType - 30°C

3anmaga 5. C GamrHu OpOIICHO TEJIO B TOPU3OHTAIHLHOM HaNpaBIEHUH CO CKOPOCTHIO 15 m/c.
[TpeneOperasi cCOMpOTUBICHUEM BO3/yXa, OMPEICIUTh PauyC KPUBU3HBI TPAEKTOPHH Tela uyepes3 2
C TIOCJIe Havalia ABUKCHHUS.

5 BapuaHT

3anava 1. I'a3 npu naenenun 0,2 mlla n Temnepatype 15-: umeet oobeM 5 1. UeMy paBeH 00beM
rasa 3TOi Macchl, IPH HOPMAJIbHBIX YCIOBUSIX?

3amaua 2. Teno OpoIrieHO BEPTUKAIBHO BBEPX CO CKOpOCThI0 16M/c. Ha kakoii BbICOTE €ro KuHe-
TUYECKAasi SHEPTHUsl paBHA NOTEHIMAIbHONU? CONMPOTUBICHUE BO3/lyXa HE YUUTHIBATb.

3amaua 3. [1pu yBenumuenun gasiaeHus B 1,5 pa3za o0bem raza ymenbimmics Ha 30 mut. Haiitu niep-
BOHAYaIbHBIA 00BEM?

3amaua 4. HeBecoMmblit 0JIOK yKperwieH Ha KoHIle cTojia. ['upu 1 u 2 oguHakoBoi Maccel ml, = m2
= 1 Xr coeiMHEHBI HUTHIO U MEPEKUHYTHI uepe3 61ok. Koadunuent tpenus rupu 2 o cron k - 0,1.
Haiitn yckopeHue a, ¢ KOTOPBIM JABWXKYTCS THPU, U CHUIY HaTsOKeHUs HUTH T. TpeHuem B OJioke
npeHeopeyb.

2
3anava 5. JIBuykeHuUe Tena BIOJIb OCH X OIUCHIBAETCS YpaBHEHHEM: X=3 + 2t + t (m). Uemy paB-
Ha CPeJHsS CKOPOCTh €r0 3a BTOPYIO CEKYHIY?

6 BapuaHT
3amada 1. CKOJIBKO MOJIEKYJT BO3AyXa COACPKUTCS B OaIIOHe BMECTUMOCTBIO 60 J1 mpu Temnepa-

Type 27 Cu nasinernn 500000 [1a? Yemy paBHa Macca OAHOM MOJIEKYJIbI BO3ayXxa?

3amaua 2. Temo maccoit m = 2 Kr IBIIKETCS MPSIMOJMHEWHO 1O 3aKoHY S = A — B¥*t + C*t"2 —
D*t"3 (C = 2 m/c"2, D = 0,4 m/c"3). Onpenenuts cuily, JEHCTBYIONIYIO HA TEJO B KOHILIE EPBOU
CEKYH/IbI IBUKECHHUS.

3amaua 3. Hlapuk maccoid m=100 r yman ¢ BeIcOTBI h=2,5 M Ha TOPU3OHTAJIBHYIO IUIMTY, Macca
KOTOPOH MHOTO O0JIbIlIe MaccChl IAapHUKa, U OTCKOYMI OT Hee BBepX. Cunras yaap abCONIOTHO yIpy-
MM, ONIPENIEIUTh UMITYJIbC P, TOJIy4YEHHBIN IITUTOM.

3amaua 4. Teno manaer ¢ BeicoTHl h = 19,6 M ¢ HauanbHOI ckopocThio VO = 0. Kakoit myTs mpoii-
JIET TeJI0 3a MepByIo U nocieaHoro 0,1c ceoero nBukKeHUs?

3amaua 5. Teno maccoii m=0,2 Kr cockajib3bIBaeT 0e3 TpeHus mo xenoly BeicoToil h=2 M. Ha-
yajgbpHas ckopocTh V0 mapuka paBHa Hyq0. HaiiTu n3Menenue Ap umiyibca mapuka 1 UMIYIIbC P,
MOJTyYEHHBIH KeTT000M NpHU JABMKECHHUHU Tela.

MHamBmnayanbHoe 3apaHue Ne2
«OneKTpocTaTuKa U NOCTOAHHbIN TOK» U «MarHeTuam»

1 BapuaHT

3anava 1. JIBa MajgeHbKHUX OJUHAKOBBIX METAJUIMYECKUX IIapHKa 3apsKeHbI TOJI0KUTEIbHBIMU
3apsiiamu q U 4q. LleHTpbl mIapuKOB HaXOAATCS Ha pacCTOSIHUM 1 JIpyr oT apyra. [llapuku npusenu
B copuKocHOBeHue. Ha kakoe paccTosiHue X Mociie 3TOro0 HYXKHO pa3BeCTH MX LIEHTPbI, YTOOBI CU-
J1a B3aMMOJIEUCTBUS OCTANIACh MPEXKHEH?

3agayva 2. .Hanpsbkenue Ha 3akumax reHeparopa 36 B, a conpoTuBlieHHE BHENIHEW 1enu B 9
pa3 6onbiie BHyTpeHHero conportuBieHus. Kakosa 3JIC reneparopa?
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3agava 3. KakoBa MHAYKIMS MarHUTHOTO TOJISl, B KOTOPOM Ha MPOBOJHUK C JJIMHOW aKTUBHOM
yactu ScMm neiictByer cuiia 50 MH? Cuna Toka B mpoBojiHuKe 25 A. [IpoBOJAHMK pacIionoxeH mnep-
NEHAUKYISIPHO UHAYKLIUYA MarHUTHOTO TOJISI.

3anaua 4. Pamka, conepxkamas 1500 ButkoB muiomansto 50 cM2, paBHOMEPHO BpallaeTcs B Mar-
HUTHOM I10JI€ C HampspKeHHOCThIO 8 X 104 a/M, nenmast 480 o6/mMuH. OnpenenuTb MaKCUMAJIbHYIO
OJ1C uHAYyKIIMY, BO3HUKAIONIECH B paMKe.

3amaua 5. Jlamma, paccuntanHas Ha HampspkeHue 127 B, motpebnser mommuocth 50 Bt. Kakoe
JOTIOTHATEIFHOE COMPOTUBIIEHUE HY)KHO MPUCOCTUHUTH K JIaMIle, YTOObl BKIIOYUTH €€ B CETh C
HanpspbkeHuem 220 B?

2BapuaHT

3amaga 1 .DyeKTpudecKoe MoJie CO3/1aHO JBYMS OJMHAKOBBIMH MMAPAJJICIBbHBIMU IUIACTUHAMU

mromansio 150 “™ kaxmas. InacTunsr PacmojoKeHbl Ha MaJIoM (II0 CPaBHEHHUIO C JIMHEHHBIMU
pa3Mepamu IUIaCTUH) pacCTOSIHUM ApYT oT apyra. Ha oqHON U3 I1acTUH paBHOMEPHO paclpeelieH

3apsin 1= _ 50pKn, Ha IPYrou 3apsin 92=+150 uKn. Onpenenure HanpskeHHOCTh E anexkrpuye-
CKOT'O TOJISl MEX]y IJIAaCTUHAMH.

3agaya 2. PaccunTaTh cxeMy puC.2, COCTaBHUB CHUCTEMY YpaBHEHHH Ha OCHOBAaHUU 3aKOHOB
Kupxroda.

Puc2.

Hcxonnble JaHHbBIE K 3a]1a4e:
El1=60B; E2 =80 B; E3 =70 B;
R1 =20 Om; R2 =50 Om; 103 =5 Om; R4 =65 Om; RS =85 Om.

3anmaua 3. Kakoii MUHUMaIbHOW CKOPOCTBIO VMin JOJDKEH 00J1aAaTh MPOTOH, YTOOBI OH CMOT
JOCTUTHYTH MMOBEPXHOCTH MOJIOKUTEIBHO 3apSKEHHOI0 METAJNTMYECKOTO 111apa, UMEOIIEero MOTeH-
nuan = 400 B. HauansHoe paccrosiHne mpoToHa oT nmoBepxHocTH mapa r = 3R, rne R — paguyc
nrapa.

3amaua 4. C xakoil cuioi B3auMo/ieiicTBOBaIM ObI JIBE KaIUIM BOJIBI HA PACCTOSTHUM 1 KM, eciu Obl
yAal0Ch Nepeaatb OAHOM U3 Kanenb 1% Bcex 2JIEKTPOHOB, COACPKAIIMXCS B IPYTrOM Karjie Maccou
0,03 r?

3agava 5. Cuna Toka B TOPU30HTAIBHO PACIOI0KEHHOM MPOBOJHUKE JIUHOM 20 CM. U Maccoit
4r paBHa 10A. HaliTh MHAYKLIMIO MAarHUTHOTO IOJI, B KOTOPOE HY)KHO IIOMECTUThH IPOBOJHUK,
yTOOBI CHJIa TSDKECTH YPaBHOBECHIIACH CHIIONW AMIiepa.

3 BapuaHT
3amaua 1. Cuta Toka B IPOBOJHHMKE U3MEHSETCS CO BpeMeHeM 1o 3akony I = 10sin wt. Onpenenuts
KOJIMYECTBO TEIJIOTHI (Q, KOTOPOE BBIACIMTCS B MPOBOJAHUKE 32 BpEMs, PABHOE MOJOBUHE MEPUOIA
T,ecmm 10 =10 A, w = 100w c—1.
3agava 2. Cuja TOKa B TOPU3OHTAIBHO PACIIOI0KEHHOM MPOBOJHUKE JIMHON 20 cM. U Maccou 4r
paBHa 10A. HaliTu MHAYKIIMIO MarHUTHOTO TIOJISl, B KOTOPOE HYXKHO MTOMECTUTH MPOBOJIHUK, YTOOBI
CHUJIa TSYKECTH YPAaBHOBECHIIACH CUJION AMIiepa.

3anava 3. B HampaBlIEHHOM BEPTHUKAJIBHO BHU3 OJAHOPOJHOM 3JIEKTPUUECKOM IIOJI€ HANpSKEHHO-
CTBIO 1,3*105B/M KareabKa KMJIKOCTH Maccoil 2+10 ’ rpaMM OKa3zajnach B paBHoBecuu. Haiinure
3apsi/1 KanenbKH U YUCIIO U30BITOUYHBIX SJICKTPOHOB Ha HEH.

3agayva 4. Mctounuk Toka ¢ 3/IC 2 B u BHyTpenHuM conpotusieHuemM 0,8 OM 3aMKHYT HUKEITUHO-
BOI1 NpoBOJIOKOW AnuHON 2,1 M u ceuenuem 0,21 mm2. OnpenenuTe HanpsHKEHUE Ha 3aKUMax HC-
TOYHHKA TOKA.
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3a,uaqa 5 B HaHpaBHCHI/II/I, HepHeHZ[I/IKy.HSIpHOM JIMHHUSAM I/IHI[yKI_II/II/I, BJICTACT B MAIrHUTHOC IIOJIC
anb(a-gacTria co ckopoctbio 3,2 *105 m/c. Haitnute MHAYKIHIO TIOJISA, €CH alb(a-JyacTuiia omnu-
caJjia B 10JIe OKPYKHOCTb paanycoM 6,64 *10-2m. (Macca anbda-gactunst 6,64 «10-27 kr, ee 3apsin
3,2 +10-19 Ki1.)

4BapuaHT

3anaga 1. J[Be nammbl MomHOCTHI0O 90 1 40 BT BKIIIOUEHBI MapallIeIbHO B CETh, C HAIIPSHKEHUEM
220 B. Onpenenute CONpOTUBIICHUE KAKIOW JIaMITbl U TOK, MPOTEKAIOIINI Yepe3 KaKIAYI0 JIamMIy.

1078 1078
3amaua 2. Toueunsie 3apsiapl 1* K n 2% Kun 3akpensieHsl Ha pacctossHUM 1 M Apyr ot
Ipyra B Bakyyme. Ha npsiMoii, coenHsonIe 3T 3aps/pl, Ha OJMHAKOBOM PACCTOSIHUU OT KasKJ0TO

-5
-3% 10 K. KakoBbl MOJTyJIb U HanpaBJI€HUE

U3 HUX TIOMEUIEHO MaJeHbKOE TeJI0, HEeCYIee 3apsij
CHUJIbI, ICMCTBYIONIECH Ha TENIO?

3amaua 3. DnekTpuyeckoe mojie 00pa3oBaHO JABYMsI OJUHAKOBBIMH PAa3HOMMEHHBIMU TOYEYHBIMU
sapsnamu SHKI. Paccrosinne mexnay 3apsgamu 10 cMm. Onpenenuth HanpsOKEHHOCTH MOJs: 1) B
TOUKE, JIeXkallel Ha MPOAOKEHUH JIMHUU, COCIUHSIONIEH LIEHTPHI 3aps/ioB, Ha paccTosHuu 10 cm
OT OTPULIATENBHOTO 3apsia. 2) B TOUKE, JIeXKAIIeH MocpeHe MeXKIY 3apsSaaMH.

3anaua 4. 3a Bpems Sc Tok B nenu uzmenuics ot 20 go SA, npu stom 3. J1.C. caMOMHIyKIIMHU, BO3-
HUKIIAsg BO BKJIIOUEHHOM B IIENb KaTyIIKe, okazanach paBHoil 24B. KakoBa HHAYKTUBHOCTh KaTYyIII-
Ku?

3agava 5. Cuna Toka B TOPU30HTAIBHO PACIOI0KEHHOM MPOBOAHUKE JIMHOW 20 cM. U Maccou 4r
paBHa 10A. HailTu MHIYKIIMIO MarHUTHOTO TOJIS, B KOTOPOE HYXKHO TOMECTHTD MTPOBOIHUK, YTOOBI

CHUJIa TSKECTH YPaBHOBECHIJIACH CUJION AMIiepa.

S BapuaHT

-2
3amaua 1. IIsimnHKa Maccoi 10 rpaMM HaxXOJHTCSl B BO3AYX€ MEXAY IABYMs TOPU30HTAIbHBIMU

Pa3HOMMEHHO M PaBHOMEPHO 3apsHKEHHBIMHU IUIACTHHAMH C Pa3HOCTHIO MOTeHUuanoB 5 kB. pac-
CTOSIHME MEXKy IuacTuHamu 5 cMm. Kakum 3apsiiom 001agaeT MbUTMHKA, €CIIA €€ BEC YPAaBHOBEIIIN-
BAETCs IEHCTBUEM HA HEE DIEKTPUUECKON CUIIBI?

3amaua 2. 3a Bpems Sc Tok B uenu uzMenuics ot 20 no SA, npu stom 2./[.C. caMouHIyKIIMH, BO3-
HUKIIAsg BO BKJIIOUEHHOM B IIENb KaTYyIIKe, Okazanach paBHoil 24B. KakoBa HHAYKTUBHOCTh KaTYyIII-
Ku?

3amaua 3. C kako# cuioit F OynyT mpuTsATHBaThCS JBAa OJIMHAKOBBIX CBHHIIOBBIX IIAPUKA PAIAYCOM
r =1 cM, pacnoyioxkeHHbIe Ha paccTostHUU R = 1 M apyr oT apyra, €ciu y KaXkJ0ro aToMa nepBoro
HIapuKa OTHATH MO OJAHOMY 3JIEKTPOHY M BCE 3TH IJIEKTPOHBI MEPEHEeCTH Ha BTOPOH mapuk? Mo-
nspHas Macca ceuHIa M = 207x10—3 xr/momns, mmotHocTs p = 11,3 r/cm3.

3agava 4. KakoBa HHAYKIUSI MArHUTHOTO TIOJIS, B KOTOPOM Ha MPOBOJHUK C JUTMHOM aKTUBHOM Yac-
1 ScMm peiictByet cuiia S0 MH? Cuna toka B npoBoanuke 25 A. [IpoBOAHHMK pacnoyioxKeH MeprieH-
JTUKYISIPHO UHIYKIIMH MarHUTHOTO TOJIS.

3amaua 5. Kakas cuia neiicTByeT Ha MPOTOH, ABMKYIIUICS co ckopocThio 10Mwm/c B MarHUTHOM
nose uaaykuuen 0,2Tn nepneHauKyIsipHO JIUHUSAM UHAYKIIAHA?

6 BapuaHT

3anmaua 1. .B HampaBieHuu, NeprneHAUKYISIPHOM JIMHUSAM HWHAYKIUH, BJIETaeT B MarHUTHOE IOJIE
anbga-gacTria co ckopoctbio 3,2 *105 m/c. Haitnute MHAYKIMIO TIOJISA, €CH alb(a-JyacTuiia omnu-
caJjia B 10JIe OKPYKHOCTb paanycom 6,64 *10-2m. (Macca anbda-gactunst 6,64 *10-27 kr, ee 3apsin
3,2 10-19 K1.)

3amaua 2. ToHKHI MeTanIM4ecKui cTepkeHb JumHou | = 50 cM Bpamaercs B OHOPOIHOM Mar-
HUTHOM ToJie ¢ uHAyKuer B = 10 MTn Bokpyr nepneHANKYISIPHON K CTEPKHIO OCH, OTCTOAIIEH OT
OJIHOTO MX €ro KOHIIOB Ha paccrossHuu L = 25 cM Ha mpojoinKeHMM cTepkHs, aenas n = 100
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00/muH. Haiitn pasHocTh moTeHIMaaoB U, BOSHUKAIOUIYIO MEXAY KOHI[AMH CTEPKHS, €CIIU Yroil
MEXK]ly OCBIO Bpall€HUs U BEKTOPOM MArHUTHON MHIYKLIMHU paBeH o = 60°.

3anmaua 3. Pamka, comepkamas 1500 BuTkoB miomaasio 50 cM2, paBHOMEPHO BpPAILLAETCS B Mar-
HUTHOM I10JI€ C HampspKeHHOCThIO 8 X 104 a/M, nenast 480 o6/mMuH. OnpenenuTb MaKCUMAJIbHYIO
OJ1C uHAYKIIMY, BO3HUKAIONICH B paMKe.

3agava 4. 3a BpeMst Sc¢ TOk B 1enu u3meHwics ot 20 no SA, npu 3tom 2.J1.C. caMOMHIyKIIMH, BO3-
HUKIIAs BO BKJIFOUEHHOM B II€Mb KaTyILIKe, OKa3zajgach paBHOU 24B. KakoBa HHIYKTUBHOCTb KaTyIll-
KH?

3amaua 5. Kakoii 3apsn npuoOpen Obl MeqHBIN ap ¢ paguycoM R=10cM. ecnu Obl ynanochk yna-

3
CM o
JUTH BCE AJIEKTPOHBI mpoBoauMocTu? IlnotHocTh Menu p=8,9r/ , aTOMHBbIA Bec A=64. 3apsn

10 -13 1 DEE
anekTpoHa e=1,6™* Ki. uucno Asoragpo 6*
XOJIUTCS OJJUH 3JIEKTPOH MPOBOJIUMOCTH.

. CyuTaTh, YTO HA KAKIBIA aTOM MEIH MpH-

MuouBuayansHoe 3agaHue Ne3
«Kone6aHus 1 BonHbI» «ONTUKa» U «ATOM U aTOMHOe A4pPO»

1 BapmaHT

3amaua 1. KonebaTenpHbIi KOHTYP COCTOUT M3 KaTymku WHIyKTuBHOCTH L=0,2 MI'H 1 mepemenHo-
ro KOHJEHCATOPa, MEKTPOEMKOCTh KOTOPOr0 MOKET MeHAThCs B npenenax ot 50 no 450 nd. Ha
KaKHe JJIMHBI BOJH MOKET HaCTpauBaThCs KOHTYp?

3anaua 2. Ha paccrostauu d = 20 cM oT coOuparolieii JMH3bl HaXOAUTCS MPEIMET, IPUUYEM €Tro Jei-

CTBUTENbHOE n300pakeHue B k = 4 paza 6onbine npeamera. Haligure ontuueckyro cuiny D THH3EL
14

3amaua 3. Kakast 10y1s paroakTHBHBIX siiep u3otona & pacmagercs yepe3 10 ner, eciu ero re-
puoz nosypacmaa paBeH 557 net?
3anava 4. CKOIbKO TpaMMOB ypaHa ¢ aTOMHON Maccoi 0,238Kr/Moib pacierisieTcst B X0/1e CyTO4-

10° g9 J1e

HOU pabOThl aTOMHOM 3JEKTPOCTAHIIMH, TEIIOBAas MOIHOCTh KOTOPOIl COCTaBIseT

(eKT Macc npH JIeIeHUN apa ypaHa paBeH 4* 10722 kr. KITJI cranium cocrasmusiet 20 %.

3anmaua 5. KonebarenbHbII KOHTYp COCTOMT M3 KOHAEHCATOPa €MKOCThIO 7 MKD M KaTyIIKH, WUH-
TyKTUBHOCTH KOoTOpoit 0,23 I'H, a comporusnenne 40 Om. Konnencaropy coobmaroT 3apsn 5,6°10-
12 Kun. Haiigure: nepuo konebaHuil, BO3HUKAIOIINUX B KOHTYPE.

2BapuaHT

45
3anaua 1. [lepuon momypacnaga paguoakTUBHOTO M30TOMA Kaiublus 20

) 24 25
Econ wsnauasio 66010 - 1% aromon 20¢ . To mpuMepHO CKONBKO UX OyzeT uepes 328 cyTok?

3anava 2. JIyu cBeTa BBIXOAUT U3 CKUNKMJApa B BO3AyX. lIpenenbHblil yroa MoiaHOro BHYTPEHHETO
OTpaXeHU JIJIs 3TOrO Jiy4ya paBeH 45rpan. HailTu CKOpOoCTh paclipoCTpaHEHHs CBETA B CKUITUIAPE.
3anmava 3. Kakyro 2JIeKTpOEMKOCTh JOHKEH UMETh KOHISHCATOpP AJIS TOTO, YTOOBI COCTOSIIMMA U3
ATOTO KOHJACHCATOpa W KaTYIIKW MHAYKTUBHOCTHIO 10MI'H Koyie0aTenbHBIM KOHTYP PaJaHOIpPUEM-
HUKa ObLT HaCTpoeH Ha BOJHY 1000M.

3amaua 4. [IpenMer moMereH Ha pacCTOSHUU 25 CM Tiepe mepeIHuM (GOKYyCOM COOMparoIiei JruH-
3bl. MI300paskeHre mpeaMeTa MmojIy4aeTcs Ha pacCcTossHuH 36¢M. 3a 3aaHuM (hokycom. OnpenenuThb
(hOKyCHOE paccTosTHUE.

3amauya 5.Yepe3 mudpakimoOHHYIO penieTky, uMeronnyio 200 mTpuxoB Ha MUJUTUMETP, TPOMYIIEHO
MOHOXPOMaTHYECKOE U3JIydeHHE C JUIMHOM BOJIHBI 750 HM. OnpeaenuTs yroJ, Mol KOTOPbIM BUJIEH
MAaKCHUMYM MEPBOTO MOPSAAKA ITOW BOJHBL.

Cacocranser 164 CYTOK.

3 BapuaHT
3amaua 1. M3o00paxenue mpeamera umeeT BeicoTy H = 2 cm. Kakoe ¢okycHoe paccrostaue F
JI0JDKHA UMETh JIMH3a, PACTIONOKEeHHAs OT 9KpaHa Ha paccTossHuu f = 4M, 4T0OBI H300pakeHUE yKa-
3aHHOTO MpeaMeTa Ha IKpaHe UMeso BeICOTy h = 1 m?
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3amaga 2. DJIEKTPOEMKOCTh KOHJIEHCATOpa NEPEMEHHOM €MKOCTH B KOHTYpPE paauOlpUEMHHUKA
MoxeT u3MeHATbCs OT 50 10 450 n®d. MHAYKTUBHOCTH KaTYIIKH OCTA€TCS PU 3TOM HEM3MEHHOU U
pasHoit 0,6 MI'H. Ha kakux [yiMHAX BOJIH paboTaeT paguorprueMHUK?

3amaua 3. udpakuronnas pemerka coaepxut 500 mrpuxoB Ha 1 MM. MakcuMyM Kakoro Hau-
OO0JIBIIETO MOPSAAKA JAeT 3Ta PelleTKa Npu MEepHeHIUKYIIPHOM MaJCHUU Ha HEe MOHOXpOMaTHye-
CKOI'O CBETAa C JUTMHOM BOJHEI 520 HM?

3amaua 4. Ilepuon Honypacna;[a siep paJuoaKkTUBHOTO M30TOma BucMmyTa 19 muH. YUepes kakoe

BpeMs pacrageTcs | 57 f;mep BHCMYTa B HccieyeMoM oOpasiie?

3amaua 5. .IlomokutenbHas JIWH3A JAET NEUCTBUTENHHOE M300paKEHHE C YBEIMYCHHUEM B 2 pasa.
Onpenenuth (HOKYCHOE PACCTOSHUE JIMH3BI, €CIM PACCTOSHUE MEXIY JIMH30M M U300pakKeHHeM
paBHO 24cM.

4 BapuaHT

3amaga 1. .Ilmocko-Bbimykias JUMH3a ¢ pailycoM KpUBHM3HBI paBHOM 30cM M MoOKa3aTeseM Ipe-
gomieHus n=1,5 gaer nzobpakeHue npeamera ¢ ypenuueHuem k=2. Haiitu paccrosiHue mpeamera
U U300paxKeHus OT JIMH3BL. J[aTh yepTex.

3amaua 2. 2.Ha kakoM paccTOSIHUM OT 3epKajia MOJYYHUTCS M300pakeHUe MpeaMeTa B BBITYKIOM
3epKaje ¢ paanycoMm KpuBu3Hbl R=40cM, eciin ipeaMer nomenieH Ha pacctosHuu al=30cm oT 3ep-

kaia. KakoBa OyneT BbIcOTa M300pakeHus1, €CIIH MIPEIMET UMEET BhICOTY y=2cM. CenaTh YepTex.
238

3agaua 3. Kakoif usoron o6pasyerca u3 92~ mocine aByx B u 0JHOrO @ pacriazga?

3amauya 4. Jlyd cBeTa BBIXOJUT U3 CKUINKJApa B Bo3AyX. IIpenenbHblil yroi nojJHOro BHYTPEHHETO
OTpa)XeHU JIJIs 3TOrO Jiy4ya paBeH 45rpan. HailTu CKOpOCTh paclipoCTpaHEHHs CBETA B CKUITUIAPE.
3amaua 5. .Kakumu 1oyDKHBI ObITH paanychl KpuBU3HB R1=R2 moBepxHocTteil maymnbl, 4TOOBI OHa
JaBaja yBeiaudeHue st HopManbHoro rina3a k=10. [lokazarens npesomiieHus CTeKsa, U3 KOTOPOTO
caenana nymna n=1,5.

S Bapuant

3amaua 1. .OmnpenenuTh Kakyw JJIMHY TYTH MPoaeT GPOHT BOJHBI MOHOXPOMATHYECKOTO CBETA B
BaKyyMe€ 3a TOXE BpEMs, 3a KOTOpPOE OH IMPOXOJUT IyTh PaBHbIN 1,5 MM B CTEKJIE C MOKa3aTelIeM
MpeIoMIIeHUs paBHbIM 1,5. .

3amaya 2. 2.B pesynpTaTe cepuM paJMOAKTUBHBIX pacnazoB ypaH 32 U IIPEBPAIIACTCS B CBUHEL]
22°Pb_ Kaxoe komuectso a- n J_pacrajioB OH IIPH 9TOM HCIBITHIBAET?

3agavya 3. /[BosikO-BbINyKJIasl JIMH3a C MOKa3aTelIeM MpesoMIIeHHs n=1,5 uMeeT MauHaKOBbIE pa-
JIMYChl KPUBU3HBI TOBEpXHOCTEH, paBHbIe 10cM. M300paxeHune npeamMeTa ¢ HOMOIIBIO 3TOW JIMH3BI
oKasbIBaeTcs B 5 pa3 Oousblie nmpeamera. Onpenenure paccTOsSHUE OT MpeaMeTa 10 U300paxKeHus.
3amaga 4. Yepes ckonbko BpeMeHu pacnaaercs 40% paauoakTUBHOTO BEIIECTBA, MEPUOJ MOJY-
pacmnana kotoporo 124.

3anmava 5. HaliTu 3Hepruio, BBIACISAIONIYIOCS IIPU PEAKIUAX?

2 3 1 4
;H 3He_iH_ ZSHe

6 BapuanTt

3amaua 1. .Ha kakoii auana3oH 4acTOT MOKHO HAacCTPOMTH KoyieOaTeIbHbIN KOHTYp, €CIM €ro UH-
TYKTUBHOCTB 3 ['H, a eMKOCTh MOkeET MeHAThCs 0T 60 10 480 nd.

3amaga 2. .Yepe3 ckoibko BpemeHH pacnagercs 40% paauoakTHBHOIO BELIECTBA, NEPUOA IOJY-
pacmnana kotoporo 124.

3anaua 3. 3anumuTe ypaBHEHHE TAPMOHHUYECKOTO KOJIEOATEIbHOTO JBM)KEHHUSI TOUKH , COBEPIIIAl0-
et kojaebaHus ¢ aMIuIuTy10i A=8cwm, ecim 3a BpeMsi paBHoe 1MuH. coBepmaercs 120 xonebanmii

U HadaibHas Qa3a Koyebanuii paBHa 45 rpa.

22
i 90 o o
3amaua 4. Kakoit n3oron oOpasyercs u3 MOCJIC YEThIPEX ~ pachaZoB | JIBYX 3 pacnaon?

3agava 5 .HailTu sHepruto, BBIACISIONUIYIOCS TPU PEAKIUIX ?
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[+ 2 4 4
sLi {H_3He_ 3He

7.1.1 LLkana v KpUTepmumn OLeHKN
- OUEHKa «3a4YmeHo» BbICTABMNSETCH, ecnv oby4yalolMACs BbINOMHUI BCE 3adaHusi B MOJTHOM
0b6béme nMbo gonycTnn He3HauYnTeNbHbIE HETOYHOCTH.
- OUEHKa «He 3aymeHO» BbICTABMSETCHA, €Cnu OoO0y4alLMACS BbIMNOMHU TOMBKO YacTb U3
NpeanoXXeHHbIX 3ag4aHuin NM6o 4oNYCTUN CYLLECTBEHHbIE OLLNGKN.

7.2. PekoMmeHAauUuMm no BbINOSIHEHUIO KOHTPOJIbHbIX pa60T

Pa3den 1 Pusnyeckne oCHOBbI KITaCCUYECKOW MeXaHUKU
1 BapmaHT

3agauva 1. [Ipu paBHOYCKOPEHHOM JABUKEHHHU M3 COCTOSIHUA MOKOS TEJIO MPOXOAMT 3a ISATYIO Ce-
kyHay 90 cm. OnpenenuTs nepeMelieHre Tela 3a CEAbMYI0 CEKyHTY?

3amaua 2. .Msa 6porien co ckopoctbio 10 mM/c o yriom 300 k ropuszoHTy. HaiiTu BBICOTY €ro
HAuOOJIBIIIETO MOABEMA.

3amaua 3. TpamBaii, Tporasch ¢ MecTa, IBIKeTCs ¢ yckopeHueM a = 0,5 m/c2. Uepes Bpemsi t = 12
C IoCcJie Havaja JABMXKEHHUS] MOTOP BBIKIIOYAETCS U TpaMBail ABIKETCS 0 OCTAHOBKU paBHO3aMe/I-
nenHo. Koaddumument tpenus na Bcem mytu k= 0,01. Haiftm HanGonpiryto CKOpOCTh V M Bpe-
M t IBHMOKEHUs TpamBas. KakoBo ero yckopeHue a mpu ero paBHo3ameIeHHOM aBikeHnn? Kakoe
pacCTOsHUE S MPONIET TpaMBail 3a BpeMs JIBH>KEHUS?

3anaua 4..Teno, OpoleHHOE BEPTUKATIHLHO BHU3 C HAYAJLHOW CKOPOCTHIO 5 M/C, B TIOCIEAHHE 2 C
NaJieHusl IPOILIO MyTh BABOE OONBIINH, 4eM B JBe npeabiayiue 2 c. OnpenenuTs BpeMs MajaeHus
U BBICOTY, C KOTOpOH Teno Obuto OporeHo. IlocTpouts rpaguk 3aBUCUMOCTH TPOUIEHHOTO ITYTH,
YCKOpPEHUS U CKOPOCTU OT BPEMEHHU.

3amaua 5.. Ha kpato ropu3oHTanbHOM miaatdopMel cTouT yenoBek maccoir 80 kr. Ilmardopma
MPEACTABISIET COO0M KPYIJIBIA OJHOPOIHBIN AUCK Maccoi 160 Kr, Bpamaromuiics BOKpYT BEpTH-
KaJbHON OCH, MPOXOISAIINI uepe3 ee LEeHTp, ¢ 4acToTo 6 06/MuH. CKOIBKO 000POTOB B MHHYTY
Oynmer aenarh miaTdopma, €Clid YeJIOBEK mepeiner oT Kpas miatGopmel K ee nmeHTpy? MomeHT
WHEPIUH PACCUUTHIBATH KaK JJIsl MATepUATbHON TOYKH.

2BapuaHT

3anmaua 1. Karep, ABurasich BHU3 110 TEUSHHIO, 3aTPAaTUII BpeMs B n = 3 pa3a MeHbIIIe, YeM Ha 00-
paTtHbIi MyTh. OnpenenuTh, ¢ KaKUMH CKOPOCTSMU OTHOCHUTENLHO Oepera JBUTANICA KaTep, eCiH
CpeaHsIsi CKOPOCTh Ha BCEM IYTH cocTaBuia V = 3 KM/4.

3amaua 2. Habmromarens, crosmuid Ha muatopme, Onpeaeans, 4To MepBhI BaroH 3JIEKTPOIIO-
e371a MpoLIEN MUMO HETo B TeueHue 4 ¢, a BTopoid — B TeueHue 5 c. Ilocne atoro nepennuil kpai
Moe3/la OCTAHOBUJICS HA PACCTOSHUM 75 M OT HaOmromatens. CunTtas ABMKEHHUE IMO€3/1a paBHO3a-
MEAJIEHHBIM, ONPEAEIUTD €r0 Ha4alIbHYIO0 CKOPOCTh, YCKOPEHHUE U BPEMS 3aMEJIEHHOTO IBUKECHHUS.

3anmava 3. Heecowmblii 010K yKperuieH Ha KoHie ctona. ['upu 1 u 2 oquHakoBo# Maccel ml, =
m2 = 1 KI COeIMHEHBI HUTHIO M TIEPEKUHYTHI uepe3 0s10k. Koaddunuent tpenus rupu 2 o ctoa k -
0,1. HaiitTu yckopeHue a, ¢ KOTOPbIM JIBUXKYTCSI THPH, U CHITY HaTsDkeHus HUTH T. Tpennem B Oi0ke
peHeOpeyb.

3amaua 4. Snpo, neresiiee B TOPU30HTAIBHOM HAIpPaBICHUU CO CKOpOCThio 20 m/c, pa3opBa-
JI0Ch Ha JBa ockojka maccamu 10 xr 1 5 kr. CKOpOCTh MEHBIIIETO OCKOJIKa paBHa 90 M/C 1 HampaB-
JieHa BEPTUKAIBbHO BBepX. ONpeaeTuTh MOIyJIb U HAIIPaBJICHUE CKOPOCTH OOJIBIIIEr0 OCKOJIKA.

3amaua 5. Teno mamaer ¢ BeICOTHI h = 19,6 M ¢ HadanmpHO# ckopocThio VO = 0. Kakoil myTh
IPONIET TEJIO 3a NepBYIO U nocyentoro 0,1c cBoero nBuxeHus?

Pa3den 2. MonekynsipHasi ¢pusuka u TepmoOuHaMuka
1 BapuaHT
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3anaual. VneanpHas TeruioBas MamuHa padotaet o mukiy Kapao, repmuueckuii KI1/] koTroporo
40%. Temneparypa temmonpuemuuka 0 rpagycos no Llenscuro. Haittu Temneparypy TeniaootaarT-
YuKa U padoTy U30TEPMHUUECKOT0 CKATHS, €CIIM paboTa H30TepMUIecKoro pacuupenus 8 Jx.

3agaval2.B cocyne emkocThio 10 1 mpu HOpMaJdbHBIX YCIOBUSX HaXOAUTCA a30T. ONpenenuTh:
YHUCJIO MOJIEH a30Ta, MacCy a30Ta U KOHLIEHTPALMIO MOJIEKYH B COCY/IE.

3agaval 3.0Onpenennre, Kak U3BMEHUTCS Macca BO3JlyXa B KOMHaTe miomaapio 20 M2 u BeICOTOM 3
M 1ipH noBeieHnn Temmepatypst ot 0 °C no 27 °C npu HOpMaTbHOM aTMOC(HEPHOM JaBICHHH.

3amaual4.Pa3psanas TpyOka renuii-HEOHOBOTO Jiazepa 00beMoM 50 cM3 3aIoHSIETCS CMEChIO Te-
nusi M HeoHa ¢ napiuanbHeiMu JaBieHusaMu 150 Ila u 30 Ila cooTBercTBeHHO. OnpeenuTh BHYT-
PEHHIOIO SHEPTHIO Ta30B.

a]
3agavalS. MneanbHblil TEIUIOBOM JBHUraTelb, OTAAB XOJOAUIbHUKY 3,2 k/[x Teruorsl ipu 47 C,
coepmma padoty 800 Ix. Onpenenure Temneparypy HarpeBaTesl.

2 BapuaHT

3anaua 1. Tenmosast mammaa ¢ KI1/1 60% 3a ik paboThl OTAaeT XOIOAUIBHUKY KOJIUYECTBO Te-
10Tkl paBHOE 100 JIx. Kakoe KoMM4ecTBO TEIUIOTHI 3a IMKJI MalllMHA MOJIy4aeT OT HarpeBaTess?

3anmaga 2..Kakoe KOIMYECTBO KUCIOPO/Ia BEIMTYCTUIIN U3 OaioHa eMKocThio 10 J1, ecnu naBieHue
YMEHBIIWIOCH OT 14 at™ 110 7 at™m, a Temnepatypa nonusuinack ot 27 °C no 7 °C?

3anada 3. .Bo ckoibKo pa3 cpelnHss KBaApaTU4HAs CKOPOCTb MOJIEKYJ BO3/yXa B JIETHUH J€Hb

o o
npu Temneparype 30 C Oonblie, yeM B 3MMHHUH JeHB npu Temrepatype - 30 C
3amaua 4.CKOJIBKO MOJIEKYJT BO3yXa COAEPKUTCS B OaIIOHe BMECTUMOCTHIO 60 J1 mpu Temmepa-

Type 27 Cu nasiernn 500000 [1a? Yemy paBHa Macca OAHON MOJIEKYJIbI BO3ayXxa?

3amaua 5. .I'a3 mpu nasnenuu 0,2 mIla u Temneparype 15 umeer o0bem 5 1. Uemy paBeH 00beM
ra3a 3TOH Macchbl, NPU HOPMAJIbHBIX YCIOBUSX?

Pa3den 3 Anekmpudyecmeo u MazHemu3m.
1 BapuaHT

3amaua 1. C kakoii cuinoit F OynyT nputsruBaTbes 1Ba 0JJMHAKOBBIX CBUHIIOBBIX HIAPUKA PATHTYCOM
r =1 cm, pacnonokeHHbIe Ha paccTOsSTHUM R = 1 M Apyr oT npyra, €ciu y KaxkJI0ro aroMa nepBoro
IIapUKa OTHATH 110 OAHOMY 3JIEKTPOHY M BCE 3TU AJIEKTPOHBI IEPEHECTH HA BTOPOH 1mapuk? Mo-
nsipHast Mmacca cBuHia M = 207x10-3 kr/mMob, uiotHocTh p = 11,3 r/cm3.

3amava 2. Kakoif MUHMMAaIBHOM CKOPOCTHIO VMin TOJDKEH 00J1a/1aTh MTPOTOH, YTOOBI OH CMOT JIOC-
TUTHYTh TIOBEPXHOCTH MOJIOXKHUTEIBHO 3apsKEHHOT0 METANIMYECKOTO 11apa, MMEIOUIETro MOTEHIHa
=400 B. HauanbHO€ paccTosiHUE MPOTOHA OT NoBepXHOCTH 1mapa r = 3R, rae R — paauyc mapa.
3agayva 3. J[Be oguHaKOBbIE KpYIJIble TUIACTUHBI ITomanasio S =400 cM2 kaxkaas pacnoIoxKEHbI Ma-
pajienbHO ApyT Apyry. 3apsaa ogHow miactubl Q1 =400 vKon, npyroit — Q2 = 200 uKu. Onpene-
JUTH IIOTHOCTh DHEPIHU IJIEKTPUUYECKOTO MOJS B TOUKAX, PACTIONOKEHHBIX: a) MEXAY IUIacTHHA-
MU, 0) BHE IJTIACTHH.

3agayva 4. Ucrounuk Toka ¢ 3/IC 2 B u BHyrpenHuMm conpotusieHuem 0,8 OM 3aMKHYT HUKEJIMHO-
BOI1 NpoBOJIOKOW AnuHON 2,1 M u ceuenuem 0,21 mm2. OnpenenuTe HanpsHKEHUE Ha 3aKUMax HC-
TOYHHKA TOKA.

3anaga 5. Cuiia TOKa B TOPU30HTAJIBHO PACIOIOKEHHOM IIPOBOAHMKE JIMHON 20 cM. U Maccoil 4r
paBHa 10A. HaliTiu MHAYKIIMIO MAarHUTHOTO TOJIsI, B KOTOPOE HY>KHO MTOMECTUTh MPOBOJAHUK, YTOOBI
CUJIa TSKECTH ypaBHOBECUIIACh CUIION AMIiepa.

2BapuaHT

—-E
3amaua 1. Toueunsie 3apsapl 1* 1 Knu 2#10 Ko 3aKpEeIUICHbI Ha PACCTOSHUU | M JIpyT OT

Ipyra B Bakyyme. Ha npsiMoii, coenuHsoniei 3Tu 3aps/pl, Ha OJMHAKOBOM PACCTOSIHUN OT Ka)KJ0TO

G—B

22



1077
W3 HUX IIOMEIIEHO MajJeHbKOe TeJo, HecyIee 3apsiy  -3%*

CHUJIbI, ICMCTBYIONIECH Ha TENIO?

3agaua 2. [Io TOHKOMY MPOBOJIOYHOMY KOJIbLy PAaBHOMEPHO paclpelesieH 3apsll ¢ JIMHEUHOU
moTHOCTRIO T = 100 nKn/M. Onpenenuth moreHnuan @ 3MeKTPUIECKOTO TOJIS B IIEHTPE KOJIBIIA.

3anava 3. Mcrounuk Toka ¢ O/1C 2 B u BHyTpeHHuM conpoTtusieHueM 0,8 OM 3aMKHYT HUKEIN-
HOBOW TPOBOJIOKOUN juyiHOM 2,1 M u ceuennem 0,21 mM2. Onpenenurte HanpsHKEHUE Ha 3aKUMax
MCTOYHMKA TOKA.

3anaya 4. B nampaBiieHuH, NepHNEeHAUKYISIPHOM JIMHUSAM UHAYKLUUHU, BIETa€T B MarHUTHOE TOJIe
anb(a-gacTuna co ckopocthio 3,2 *105 m/c. Haiinute MHAYKIUIO TOJIS, €Cliu anb(a-4yacTUulia OIu-
caja B ToJie OKPY>KHOCTh paauycom 6,64 *10-2m. (Macca anbda-dactuisl 6,64 <10-27 xr, ee 3apsia
3,2+10-19 Ki.)

3agaua 5. 4.ITnockuit konaeHcarop umeet eMkocTh C. Ha ogHy W3 mimacTuH KOHAEHcAaTopa Io-
MECTWJIM 3apsall +(q, a Ha Apyryto — 3apsag +4q. Onpenenure pasHOCTh MOTEHLUHUATIOB MEXIY Ijia-
CTHHAMH KOHJIEHCaTopa.

K. KakoBbl MOJTyJIb M HanpaBJI€HUE

Pa3den 4 «KonebaHusi u 60sIHbI»
1 BapuaHT

3agavya 1. DJIEKTPOEMKOCTh KOHJIEHCATOpa MEPEMEHHOHW €MKOCTH B KOHTYpE paguoNpUEMHHKA
MoskeT U3MeHAThbes OoT 50 10 450 n®. MHAYKTUBHOCT KaTyIIKH OCTAETCs IIPU 3TOM HEM3MEHHOU U
paBHoi 0,6 MI'H. Ha kakux mymmHax BOJH paboTaeT paguonpueMHUK?

3amaua 2. KomneOaTenbHBI KOHTYP COCTOHMT M3 KOHIEHCATOpPa eMKOCThIO 7 MK®D M KaTyIIKd, UH-
TyKTUBHOCTH KoTOpoit 0,23 I'H, a comporusnenne 40 Om. Konnencaropy coobmaroT 3apsn 5,6°10-
12 Ku1. Haiigure: nepuo konebanuil, BO3HUKAIOMIUX B KOHTYPE.

3amaua 3. OmnpenenuTs Kakylo JJIMHY MyTH MPOHAEeT GPOHT BOJTHBI MOHOXPOMATHYECKOTO CBETA B
BaKyyMe€ 3a TOXE BPEMs, 3a KOTOpPOE OH IMPOXOJUT IyTh PaBHbIN 1,5 MM B CTEKJIe C MOKa3aTelIeM
MpeJoMIIeHUs paBHbIM 1,5.

3amaua 4. Ha xakoil Auana3oH 4acTOT MOXXHO HAacCTPOUTH KojieOaTelbHBINH KOHTYp, €CIIU €ro WH-
TYKTUBHOCTH 3 ['H, a eMKOCTh MOkeET MeHThCs 0T 60 10 480 nd.

3amaua 5. .Karymka naayktuBHocThi0 10 MI'H oOnagaer akTuBHBIM cornpoTtuBieHuem 10 Om. Ipu
KaKOM 3HAU€HUHU YacTOTHI IIEPEMEHHOr0 TOKa MHIAYKTUBHOE CONPOTHUBIIEHUE KaTywmku Oynaer B 10
pa3 Oouiblile ee aKTUBHOTO COTNPOTUBJICHHUS?

2 BapuaHT

3amaua 1. KonebarenbHblii KOHTYP COCTOMT M3 KaTyIIKu MHAYKTHBHOCTH L=0,2 MI'H u nmepemen-
HOT'0 KOHJIEHCATOpa, 3JIEKTPOEMKOCTh KOTOPOTO MOXET MEHAThCS B mpeaenax ot 50 1o 450 nd. Ha
KaKue JUTMHBI BOJIH MOKET HACTpauBaTbCsl KOHTYP?

3amaua 2. Kakyro 37€KTpOEMKOCTh JOJDKEH MMETh KOHACHCATOP ISl TOTO, YTOOBI COCTOSIIHUNA W3
ATOTO KOHJICHCATOpA U KaTYNIKW WHAYKTUBHOCTHIO 10MI'H KoneOaTenbHBIN KOHTYp paaHONpPHEM-
HUKa ObUT HacTpoeH Ha BoJHY 1000M.

3anaua 3. 3anumuTe ypaBHEHHE TAPMOHHUYECKOTO KOJIEOATEIbHOTO JBM)KEHUSI TOUKH , COBEPIIIAI0-
et kojaebaHus ¢ aMIIuTy10u A=8cwm, ecim 3a BpeMsi paBHoe 1MuH. coBepmaercs 120 xoneOanmii
U HadajbpHas Qa3a Koyiebanuii paBHa 45 rpa.

3amaua 4. KonebaTtenbHbI KOHTYP COCTOMT M3 KaTYIIKH WHIYKTHBHOCTBHIO 4 MI'H M TUIOCKOTO
BO3yLIHOr0 KOHAeHcaropa. [Inomans mnactul koHaeHcatopa 10 cm?, paccTosiHue Mexay HUMHU 1
MM. Haiimute nepuor coOCTBEHHBIX KOJIeOaHUI B KOHTYpE.

3amaua 5. B uenb nepemenHnoro toka Hanpspbkenuem 220 B u wactoroit 50 'l BKiIIOUEHBI MTOCHE10-
BaTesbHO eMKOCTh 35,4 Mk®D, aktrBHOE conpoTtuiieHre 100 Om u nuaayktuBHocTh L=0.7 I'n. Haii-
TH CUJTy TOKA B LIETH U IaJICHUE HANPSKEHUS Ha €MKOCTH, OMUYECKOM COMPOTUBIIEHUH U UHYK-
TUBHOCTH.
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Pa3den 5 «Onmuka»

1 BapuaHT

3agayva 1. [Inocko-BeINyKJIasi TMH3a C palycOM KPUBHU3HBI paBHOM 30CM M MOKa3aTesieM MpeoM-
aenus n=1,5 naer uzobpakeHue npenmeta ¢ yBennuenueM k=2. HaiiTu paccrosiHue mpeamera u
n300paxxeHust OT JIMH3bL. J{aTh uepTex.
3anava 2. YcraHoBKa JUIsl IodyueHus Konel HproToHa ocBemaercss MOHOXPOMAaTHYECKUM CBETOM,
NaJarollUM [0 HOPMAJIM B MOBEPXHOCTHU IIacTUHKHU. HalmroneHue BegeTcsl B OTPakKeHHOM CBETE.
Paccrostnie Mexay BTOpBIM M IBaJLIATBIM TEMHBIMU KoJibllaMu paBHO 4,8mMm. HaiinuTe paccrosiHue
MEXIY JEBATHIM U HIECTHAALATBIM TEMHBIMU KoJbllaMu HbroTOHA.
3amaua 3. .Ha kakoM paccTOSHUM OT 3epKajia MOJIyYUTCS M300pa)keHUe MpeaMeTa B BBITYKIOM
3epKaje ¢ paanycoMm KpuBu3Hbl R=40cM, eciin ipeaMer nomenieH Ha pacctosHuu al=30cm oT 3ep-
kaia. KakoBa OyneT BbIcOTa M300pakeHus, €CIIM MIPEIMET UMeeT BRICOTY y=2cM. CenaTh YepTex.
3amaua 4. B ombite FOHra oTBEpCTHSI OCBEIIATNCh MOHOXpOMaTH4YeCcKUM cBeToM (A=600 uMm). Pac-
CTOSIHUE MeXIy oTBepcTHsiMU d=1MM, paccTosiHHE OT OTBepcTHl 10 ’KkpaHa L=3wm. Haiitu moino-
JKEHUE TPeX MEPBbIX CBETJIBIX MOJIOC.

3amaua 5. B ombiTe ¢ 3epkanamu DpeHenst pacCTOSHUE MEXIY MHHUMBIMH HU300paKeHUSIMH HC-
TOYHMKa cBeTa paBHO d=0,5 MM, paccTosiHue OT 3kpaHa L=5M. B 3eneHoM cBeTe Ha 3KpaHe MOTy-

A .
YIITUCh UHTEPPEPEHITMOHHBIE MTOJIOCHI HA PACCTOSIHUM — *=5MM JIpyT OT npyra. Haitu mmnHy BOJ-
HBI A 3€JIEHOTO CBETA)

2 BapuaHT

3amava 1. .Kakumu noimkHBI ObITH paanychl KpuBU3HB R1=R2 moBepxHocTteil aymnbl, 4TOObI OHa
JaBajia yBeiaudeHue st HopMmanabHoro rina3a k=10. [lokazarens npegomiieHus CTeKsa, U3 KOTOPOTo
caenana aymna n=1,5.

3amaua 2. .Ha kpyrioe orBepctue aumameTpoM d=4MM MagaeT HOPMAIbHO MapajuIeIbHBIN Myd0K

nyuert (A=0,5Mkm). Touka HaOIIOAEHHS HAXOIUTCSA HA OCH OTBEPCTHUS HA PACCTOSHUU To=1m ot He-
ro. CkoJyibko 30H DpeHens yKiaaplBaeTcsi B OTBEpCTUU? TEMHOE WM CBETJIOE IMSATHO MOJYYUTCS B
HEHTpe AUPPAKITMOHHON KAPTUHBI, €CJIH B MECTE HAOIIOACHHSI TIOMECTUTH dKpaH?

3agava 3. YcraHoBKa i nodydeHus kosien HprioToHa ocBeniaeTcss MOHOXPOMATHYECKUM CBETOM,
Na/IaloIMM 110 HOPMaJIM K TIOBEPXHOCTH ITUIACTUHKH. Paanyc kpuBu3HbI TuH3BI R=15M. Habmoze-
HUE BEIETCS B OTPAXXEHHOM cBeTe. PaccTossHre Mexay MAThIM M JBAALATh MSThIM CBETIBIMHU KOJIb-
namu Herorona |=9mm. Haiftu 1yinHy BOJTHBI A MOHOXPOMATHYECKOTO CBETA.

3amaua 4. Kakoit HanOOJBIIUN MOPSAIOK CHEKTPAa MOKHO TOJYYUTh B TU(PPAKIIMOHHOW pEIIETKE,
umeronieit 500 mTpuxoB Ha 1MM, IIpK OCBEIIEHUHU CBETOM C AJIUHOU BOJIHBI S50HM?

3amaua 5. .IlpeaqMer momerneH Ha pacCTOSTHUU 25 M Tiepe nmepeaHuM (PoKycoM coOMparomieit JruH-
3bl. MI300paskeHne mpeaMeTa Mmory4aeTcs Ha pacCcTossHuH 36¢M. 3a 3aaHuM (pokycom. OnpenenuTh
(boKycCHOE paccTosTHUE
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Pa3den 6 «<xAmom u amomHoe s10po»
1 BapmaHT

3amaya 1. MOIIHOCTh aTOMHOTO peakTopa IpU MCIOJIb30BaHUU 3a CyTkH 0,2 Kr M30TOIa ypaHa —
235 cocranger 32 000 kBt. Kakas yacth sHepruu, BbIAEISIEMOW BCIEICTBUE ACJICHUS SAEp, UC-
M0JIb3YETCS MOJIE3HO?

25
20 Ca

3amaua 2. Ilepuon momypacnaja pagMOaKTUBHOTO HM30TOMNA KaJIbIIHS cocrasisier 164 cyTtok.

4-10%, 1o 2002
238

3agaua 3. Kakoif usoron o6pasyerca u3 92~ mocine aByx B u 0JHOrO @ pacriazga?

3anaua 4. Uepes ckonbko BpeMeHH pacnagercs 40% paauoakTHBHOTO BELIECTBA, EPUOJ MOTypac-
naja Kkotoporo 124.

3agava 5. HailTu sHepruto, BhIICISAIOUIYIOCS IPU peaKIusax?

iH_3He_iH 3He

Ecnu n3naganpHO OBLITO , TO IPUMEPHO CKOJBKO UX OyaeT uepes 328 cyTok?

2 BapuaHT

3 55 U 3 29°Pb

amada 1. Sngpo #2 “mperepneno psa - U Z-pacnanoB. B pesynbrate 0o0pa3oBanoch sapo &2 ¢ °.
Ornpenenure Yucio -pacraion. o
3amaua 2. [lepron moaypacmaga u3orona Hatpus 11Na pasen 2,6 roga. Eciau nznavansho 6suto 104
T 3TOT'0 U30TOIIa, TO CKOJILKO MPUMEPHO ero OyaeT uepes 5,2 rona?
3amaua 3. B nponecce TepmosiepHoro cuntesa 5-104 kr Bogopoza npeBpainaercs B 49644 kr re-
nusi. OnpeaenuTh, CKOJIbKO SHEPTHH BBIACTSETCS TPU ITOM.
3anaua 4. Kakas n0as paJuoakTHUBHBIX aTOMOB pacnajaeTcs 4epe3 MHTEpBaJl BPEMEHM, PaBHBIN
JIBYM MepHOJIaM moJrypacmnaaa?
3anmava S5 .HailiTu 3Hepruio, BbIACISAIONIYIOCS IPU PEAKIUAX?

[ 2 4 4
3L1+ 1H_ zHe+ sHe

7.2.1. Wkana n KpuTepun oueHMBaHUA

- OUEeHKa «3a4ymeHO» BbICTaBNnAeTCcA, eCclu o6yqarou.|,v||7|c;| BbIMONMHUIN BCe 3adaHuda B MOJIHOM
06bEme nmbo ponyctun He3HadynuTeslbHble HETOYHOCTMU.

- OUEeHKa «He 3a4meHO» BbICTaBIIAETCA, €Clun o6yqa+ou.|,v||7|c;| BbIMOJTHUIT TOJNbKO 4acTb U3
npegnoXXeHHbIX 3agaHnin nmbo aonyctun cyuwecTBeHHbIe oLIMOBKMN.

7.3. PeKoMeHAauuMm no caMoCTOATENTbHOMY U3YUYEHUIO TEM

Tabnuua 4.CamocTofATeNbHOE U3yyeHue Tem

Homep Tema B cocTaBe pa3fena/Bonpoc B cocTaBe TeMbl | PacyeTHasi Tpy- | dopma TekyLlero KoHTpons
pasgena | pasgena, BbIHECEHHbIE HA CaMOCTOATENbHOE M3y- | LOEMKOCTb, Yac no Teme
avcumn- YeHue
TIHBI
1 2 3 4

Ou4Has ¢hopma obyyeHus

Tema 1. lMpumeHeHne 3aKOHOB COXpaHeHUA
UMMNynbCa W SHEpPrum K ynpyromy W Heynpyromy
yaapam (MoHsATME ygapa, knaccudmkaums wm 3
XapakTepuctuka yaapoB, MpYMEHEHWE 3aKOHOB

COXpaHEeHUs MMMynbca W 3HEPrun K ynpyromy u

1 Heynpyromy ygapam) ®poHTanbHasa becena
Tema 2. Bugbl cun B MexaHuke (rpaBuTaLMOHHas
cuna, cuna TSXKeCcTu, BeC Tena, cuna ynpyroctu, 3
curna TpeHus)
Tema 3. fBneHns nepeHoca (andbdysus, 4

TENonpoBOAHOCTD, BF|3KOCTb)
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Tema 4. MarHUTHbIN noTok. Pabota marHutHoro
nons

Tema 5. OnektpomarHutHas Teopus MakcBenna
nns a/m nons

Tema 6. UHTepdepeHunsa ceeTa B TOHKUX MIEHKax.
lMpoceeTneHne ontukn. MHTepdepomeTpsbl

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

Tema 8. LenHasa peakuus geneHus. OnemeHTbl
PU3UKM 3NeMeHTapHbIX YacTuL

BCero

30

3aouHas ¢popma obyyeHUs

Tema 1. Paborta n sHeprua. Pabota nepemeHHON
cunbl.  KnHemaTtmyeckas M noTeHUnanbHas
3Heprusi. 3aKOH COXPaHEeHMs  MEXaHWUYeCKOn
3Hepruu

Tema 2. Onementol CTO. [lpeobpasoBaHue
anunes. MexaHnunyecknin NPUHLMN
oTHocuTenbHocTh. [MpeobpasoBaHne JlopeHua wu
CrnegcTBue 13 HUX

Tema 3. OCHOBHOE ypaBHEHME MONEKYMSPHO —
KMHeTnyeckom  Teopuun.  CpegHAss  aHeprus
MOJEKyIbl

Tema 4. Uwukn KapHo. Brtopoe Ha4vano
TepMoavHaMuKW. JHTponus, €€ cTaTtuyeckoe
TONMKOBAHWE 1 CBA3b C TEPMOANHAMNYECKON

Tema 5. Pabota cun nons no nepemMeLLeHuo
TOYeYHOro  3apsga. Linpkynsums BeKTOpa
HaNPSYKEHHOCTW. MoTeHuman. Cesasb
HanpPsKEHHOCTM M NoTeHuMana.

Tema 6. MNMpaBuna Kupxroga n ero npyumeHeHus

Tema 7. 3akoH bwno-CaBapa-llannaca u ero
npUMeHeHNe K pacyéTy nonewn: Mnonsa KpyroBoro
ToKa, npsmoro Toka. MarHuTHbin noTtok. PaboTa
MarHMTHOro nons

Tema 8. MarHutHble CBOWCTBA BelllecTBa.
Linpkynaums Bektopa MarHMTHOW MHAYKLUNN.
fABneHne  camouHaykumu.  TpaHcdopmaTtopbl.
OHeprus MarHUTHOro nond. JAneKTpoMarHMTHas
Teopusa MakcBenna ans a/m nons

Tema 9. Hesatyxawowme anekTpudeckue wu
MexaHu4veckue konebaHus. KonebartenbHbli
KOHTYp. MasartHukn. CnoxeHne rapMOHUYECKMX
konebaHumn

Tema 10. [OuddepeHumnanbHble YypaBHEHMUS
cBOOOOHbLIX  rapMoOHMYECcKMX  konebaHum, unx
peLleHne

Tema 11. 3aTtyxawwme konebaHuns
(anekTpuyeckue " MexaHu4yeckue).
Anepunoguyeckuii npolecc.

BbIHYXOEHHble konebaHus. PesoHaHc.
[NepemMeHHbIN TOK

Tema 12. BonHoBble npoueccbl. BonHoBoe
ypaBHeHne (0gHOMepHoe)

Tema 13. KorepeHTHOCTb M MOHOXPOMAaTUYHOCTb
CBETOBbLIX BOSH. Pac4ét uHTepdepeHUNOHHON
KapTWHbI OT ABYX MCTOYHMKOB. WHTepdhepeHuns
cBeTa. VIHTepdepeHUna cBeTa B TOHKMX MINEHKaX.
IMpoceeTtneHune ontukn. IHTepdepomeTpsbl

Tema 14. [Oudpakuma OpeHens. [Oudppakums
®payHrodepa. Oudppakuma Ha NPOCTPaHCTBEHHOWM
pewéTke

Tema 15. 3akoHbl bpioctepa wn  Mantoca.

dpoHTanbHasa 6ecena
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Monapouabl U NX NpUMeHeHne

Tema 16. OJddekt KomntoHa. CseToBOE
nasneHne. KopnyckynsipHO — BONTHOBOMW Ayarn3m. 3
Oundppakuma anekTpoHoB. BonHoBas yHKUKMS.
YpaBHeHue LLpeauHrepa

Tema 17. lMpoucxoxageHna nuHenyaToro crnekrTpa

Bogopoaa. CepuansHas dopmyna 3
Tema 18. 3akoHbl CcoOXpaHeHuUs B S4epHbIX
peakuusx. LlenHas peakums geneHusi. OnemeHTbl 3
hM3MKM ANEMEHTAPHbIX YacTuy

BCEro 74

O6Wuin anropuTM CaMOCTOAATENILHOIO U3Y4YeHUs TeMm

1) O3HaKOMHUTBCS C PEKOMEH/I0BAaHHOH Y4eOHOM TUTepaTypoil U 2JIEKTPOHHBIMHU pecypcaMu (OpueH-
TUPYSICh Ha BOIIPOCHI AJIsi CAMOKOHTPOJISI)

2) OdopMHUTh OTYETHBIA MaTepuaj B yCTaHOBICHHOU opme

3) IIpoBecTu cCaMOKOHTPOJIb OCBOCHHS TEMBI I10 BONIPOCAM, BBIJAHHBIM IMIpENoaBaTesieM

4) IlpenocTaBuUTh OTYETHBIM MaTepHal MPENOJABATENIO B YKa3aHHBIE CPOKU

5) [IpuHATH y4acTre B yKa3aHHOM MEPOIPHITHH

Bormpocs! 1y1st caMOKOHTPOISI OCBOSHHUS TeM | TIPEACTABICHBI B (DOHIAX OIIEHOYHBIX CPENICTB
- 10 TUCIIUIIINHE

7.3.1. Wkana n kputTepun oueHMBaHUS

- OLleHKa «3a4YmeHOoy BbiCTaBNAeTCs, ecrnv oGyYaloLwmincs M3yumn Bce NpeasioxXeHHble BONpochl,
0)OPMUIT OTYETHBLIV MaTepuan B BUAE KOHCMEKTa Ha OCHOBE CaMOCTOSITENBHOMO 13y4eHHOro matepuana,
CMOI BCECTOPOHHE PacKpbITb TEOpPETUYEeCcKoe CcofdepXaHue BOMpOCcoB, caan paGoTy Ha kadedpy B
YCTaHOBEHHbBIE CPOKM.

- OUEeHKa «He 3a4YymeHO» BbLICTABMISIETCS, €CNMM OOy4aloLMiics M3y4nn TOSIbKO 4YacTb M3
NpeanoXeHHbIX BONPOCOB, HeakKKypaTHO OOPMUI KOHCMEKT HA OCHOBE CaMOCTOSATENBHOMO U3Y4YeHHOro
mMaTepuana, He CMOr BCECTOPOHHE PacKpbITb TEOPETUYECKOE CofepXaHue TeMbl, He caan paboTy Ha
Kacbeapy B YCTaHOBMEHHbIE CPOKM.

8. BxoaHOW KOHTPOMb U TeKyLWUI (BHYTPUCEMECTPOBbINA) KOHTPOIb Xxoaa
M pe3ynbTaToB y4eb6HOM paboThl

8.1 Bonpocbl AnA BXOQHOro KOHTpons

BapuaHT 1
1.ABTOMOOMIIL ABMKETCS IO psiMoi yiuiie. Ha rpadguke npeacrasieHa 3aBUCUMOCTh €70 CKOPO-

CTHU OT BPCMCHHU.

Ha xaxom nHTepBasie BpeMeHU MOAYJIb YCKOPEHHUSI aBTOMOOMIISE MaKCUMaJeH?

orOcmol10c

or10cnno20c¢
3)or20c no 30 ¢
4)or30c 040 c

27




2.Ha pucynke nzo0paxeH rpaduk IpoeKIUd CKOPOCTH JIBIKEHUSI MAaTePUATBHON TOUYKH.

v, mc

k] . —_—

1

0 1 T,

Yemy paBeH MOYJIb TIEPEMEIICHUS MAaTEPUAIIBHOM TOYKH 3a JIBE CEKYHIbI OT Havyasa JIBHKCHHS?
IM
2M
3M
4m

3.Ha pucyHke npenctaBieHbl TPU BEKTOpPA CHIJI, MPUIIOKEHHBIX K OJJHON TOYKE U JIEKAUIUX B OJJHON
MJIOCKOCTH.

Monyns Bextopa cuisl Fipapen 4 H. Moyis paBHozeiicTBytomeii Bextopos £1, Fiu FipaBeH
1)9H
2)7TH
3)5H
4)1H

4. Tenexka maccoii 0,1 Kr yaep>KuBaeTcsl Ha HAKJIOHHOU TIJIOCKOCTH C TIOMOIIBIO HUTH (CM. pUCY-
HOK).

O

N
CI/IJIa HaTAXKCHUA HUTU paBHa
1)0,5H
2)1,0H
3)1,5H
42,0H

5.K cucreme u3 xybuka maccoit 1 Kr v IByX MPY>KUH MPUITIOKEHA MTOCTOSTHHAS TOPU30HTAIBHAS CH-
na F (cMm. pucyHOK).
K k.

PPN —E=

Mexny kyOukoM u onopoit Tperus HeT. Cuctema moKouTcs. JKEeCTKOCTh MepBOil MPYKUHBI

ky =300 H/M_ Kecrxocts Bropoii mpysxuas K2 = 600 H/M Vimpaenne nepsoit npyxunms: pasro
2 cM. Monyne cuibl F paBen

1)6 H

2)9H

3)12H

4) 18 H

6.Cuina TpeHus CKOJIbKEHUsI Opycka O TOBEPXHOCTh CTOJIa 3aBUCUT

1) oT oAU COMPUKOCHOBEHHSI OpyCKa U CTOJA

2) OT CKOPOCTH JABMKEHHUS OpyCcKa MO CTOTY

3) OT cuJIBl HOPMAJIBHOM peaKIiy, AEUCTBYIOLIEH CO CTOPOHBI CTOJIa HA OPYCOK

4) OT TIOMIAU COMPUKOCHOBEHMS OpYCKa M CTOJIa U OT CKOPOCTH ABMKEHUS OpyCcKa 1Mo CTOTY
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7.Msiu maccoii 300 r Gporien o yriioM 45° K ropu30HTY ¢ HauaabHON ckopocThio V = 20m/c. Mo-
IyJIb CUITBI TSDKECTH, JSUCTBYIOLIEH Ha MU cpasy mocie Opocka, paBeH

1)6 H

2)1,5H

3)3H

4)0

8.JlBe maaHeThl C OJMHAKOBBIMU MaccaMH 0OpallatoTcs Mo KPyroBbIM OpOUTaM BOKPYT 3BE3IbI.

Jliist IepBoii U3 HUX CHJIA IPUTSDKEHUS K 3Be3/1e B 4 pasza OoJble, yeM Juis Bropoid. KakoBo oTHO-
IIEHUE PAINyCOB OPOUT MEPBOM U BTOPOM IIJIAHET?

4) 4

9.I'padpuku 1 -2,2 -3, 3 -1 COOTBETCTBYIOT ITpOIIECCaM
A p

T

A) M30XOpHBIN, H30TEPMHUYECKUH, N300apHBIN;
B) u3oxopHbIii, H300apHBII, H30TEPMUUECKUH;
C) nzo0apHbIii, U30XOPHBIN, H30TEPMHUIECKHUI;
1) u300apHsbIil, U30TEPMHUUECKUN, U30XOPHBII;
E) m3oTepmudeckuit, n300apHbIi, H30XOPHBIM.

10..ITpr HarpeBaHUM UACATBHOTO Ta3a CPemHssl KBaApaTHIHAs CKOPOCTh TEIUIOBOTO ABMKEHHS MO-
JeKyn yBenu4uiack B 4 paza. [Ipu 3ToM abcoroTHas TeMIieparypa rasa

A) yBenuumiiach B 4 pasa;

B) yBenuumnace B 2 pasa;

C) yBenuumiiach B 8 pas;

) yBenuuunacs B 16 pas;

E) yBenmnuunace B 12 pa3.

11.NneanwsHbiii ra3 coBepimi padoty 300 J[>k 1 ipu 9TOM BHYTPEHHSISI SHEPTHS Ta3a YBEJINUNIIACh
Ha 300 J[x. Kakoe koiMuecTBO TEIIOTHI OTJAJ WK MOJIYYHII ra3 B 3TOM Ipoliecce?

1) otman 600 Jx

2) otnan 300 Tx

3) mosryumn 600 [Tx

4) nomyunn 300 [Ix

12.ITpu nepexone u3 coctosiHus 1 B cocTosiHue 3 ra3 coBepiiaet paboTy
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13.Ha pucyHke npuBejeHa 3aBUCUMOCTb TEMIIEPATypPbl TBEPAOIO TEJA OT MOJYYEHHOTO UM KOJIMYe-
CTBA TEIJIOTBHI.

T.K

400

300
200
100
0 200 400 Q.xlfxc

Macca tena 2 kr. KakoBa yzenbHas TEIIOEMKOCTh BEIIECTBA ATOTO Teya?

1) 25 M /xr-K

2) 625 [Ix/xr-K

3) 2 500 T /kr-K

4)1 000 D /kr-K

14 ineansHas Terosas Mamuna ¢ KITJT 30%s3a uukn pa6otsr otaaer xonoaunsauky 100 Ix. Ka-
KO€ KOJIMYECTBO TEIIOTHI 3a [MKJI MAlIMHA MOJIy4aeT OT HarpeBaTeis?

1) 200 [l

2) 150 Ji

3) 100 T

4) 50 I

15.Ha y4gacTtke 1ienu, n300pa)x€HHOM Ha PUCYHKE, COITPOTUBIICHUE KAXIO0TO U3 PE3UCTOPOB PABHO
R.

ﬁ-r_/._H:;}4
K
[TonHOE cOnMpOTHBIIEHHE yYacTKa MU 3aMKHYTOM Kitode K paBHO
g

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

16.1IpsimonHENHBIA MPOBOJHUK JUTMHOM L ¢ TokoM | momenieH B 0THOPOIHOE MarHUTHOE TOJIe
TakK, 4YTO HapaBlIeHUE BEKTOpAa MATHUTHOW UHAYKIINHU B nmepneHankynsspHo mpoBOAHUKY. Ecnu cu-
Jy TOKa YMEHBIIIUTH B 2 pa3a, a MHAYKIIMIO MarHUTHOTO TIOJIS YBEJTUYHUTH B 4 pasa, TO IEUCTBYIO-
masi Ha IPOBOJHUK cuiia AMiiepa

1) yBenuuuTcs B 2 pasza

2) ymeHbIIUTCSA B 4 paza

3) HEe UBMEHUTCS

4) yMeHbIIUTCS B 2 pa3a

17..Ha pucynke n300pakeH MpOBOJIOYHBIN BUTOK, IO KOTOPOMY T€UeT dJIEKTPUIECKHI TOK B Ha-
MPaBJIEHUH, YKa3aHHOM CTPEJIKO.
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Butok pacnonoxeH B rOpu30HTAIBHOM MIIOCKOCTU. B 1IeHTpe BUTKA BEKTOP UHIYKIIUUM MarHUTHOTO
TOJIsL HATIPaBIIeH

1) BepTUKAJIbHO BHU3

2) BEpTUKAJIBHO BBEPX

3) BneBoO

4) BripaBo

18.Cobuparoras 1MH3a, UCTIOIb3yeMast B KaUueCTBE JIYIIbl, 1aeT U300pakeHue
1) neficTBUTETLHOE YBEIIMUEHHOE

2) MHUMO€ YMEHBIIIEHHOE

3) MHUMOE YBEJIUYCHHOE

4) nefiCTBUTENBHOE YMEHBIIEHHOE

19.JTyu cBeTa majaeT Ha IIOCKOE 3epKajio. YTON OTpaxkeHHs paBeH 1 2. Yrom MexIy magarommm
JTY4OM U 3epKaIoM

1)12°

2)102°

3) 24°

4) 78

20.ITepuox mosypacianaa u3orona Hatpus 11Na paBeH 2,6 roga. Ecim nznagansno 0but0 104 T 3T0-
T'0 MU30TOIIa, TO CKOJIBKO MMPUMEPHO ero OyaeT uepes 5,2 rona?

)13r

2)26r

3)39r

4)52r

BapuaHTt 2

1.Ms14, OpOIIEHHBIH BEPTUKAIBHO BBEPX, MOIHSUIICA Ha BHICOTY 20 M U yIai Ha 3€MJIIO B TOUKY
Opocanwus. YeMy paBeH MOJIYJIb CPEeTHEH CKOPOCTH IMEPEMEIICHUS Ms4a, €CTM OH HaXOHJICS B TI0-
nere 4 c?

0 m/c
SM

10 m/c
15Mm

£

2. ! I Nl

Ha pucynke mn300pakeHbl rpad)uKu 3aBUCUMOCTH CKOPOCTH TeJl OT BpeMeHH. Kakoe Teso npoiiaer
OosbIINi TyTh B MHTEpBaJie BpeMeHH oT 0 110 5 cekyHn?

1

3

[yt oguHakoBbIE

4

5)2
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3.Ha pucynke nzo0pakeH 1a00paTOpHBIA TUHAMOMETD.

m‘_'ﬁ“. ﬁ
6 1 2 3 4
H .

[Ixana nporpaxynpoBaHa B HploTOHaX. KakuMm Oynet pacTspkeHne pyKUHBI THHAMOMETPA, €CITH K
Hel noJBecuTs rpy3 Maccoit 200 r?

1)5Scm

2)2,5¢cm

3)3,5cm

4) 3,75 cm

4.Ha 6pycok mMaccoii 5 Kr, IBUKYIIMNACS 10 TOPU30HTAIBHOM MOBEPXHOCTH, ICUCTBYET CHUJIa Tpe-
Hus ckonbxenus 20 H. Yemy Oyner paBHa cuiia TPEHUS CKOJIBKEHHUS TTOCTIE YMEHBIIICHHS MacChI
Tesa B 2 pasa, eciii KOd(QQUIIMEHT TPEHHs HE U3MEHUTCS ?

1)5H

2) 10H

3)20H

4)40H

5.Tem0 MO/IBEIEHO HA IBYX HUTSAX M HAXOAUTCS B paBHOBecHH. Yron Mexay HuTsamu paser 907, a
cuIIbl HaTsbkeHus: HuTel pasHel 3 H u 4 H. YeMy paBHa cuiia TsSKeCTH, AeiCTByIOMAs Ha Teno?
1)1 H

2)SH

3)7H

4)25H

6.Yto Oyzner NporCXOaUTh C CUJION TATOTEHUS, ISHCTBYIOIIEH HA TEJIO CO CTOPOHBI 3eMJTH, €CIIH
TEJIO OIYCKaTh B OYEHb IIIyOOKYIO maxTy?

He n3menutcs

YBenuuurcs

YMeHbIIUTCS

Cpenu OTBETOB HET MPABUIIBHOTO

7.01HOPOZIHBIN CTEPKEHD JIEKUT Ha IByX onopax A u B. Uemy paBHa cuina peakuuu onopsl Q2,
ecnu Bec ctepkHs paBeH 30 H, a cuna peakiuu onopst Q1=10 H?

- —

q, Qz

A B

10 H
20H
30H
40 H
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8.Ha pucynke nzobpaxen rpaduk 3aBUCUMOCTH KOOPJIUHATHI X T€JIa, COBEPIIAIOIIETO rapMOHUYE-
CKHE K0JIeOaHUs, OT BPEMEHH t.

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

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

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

9.1 neanbHbIi Ta3 mony4ms1 koaudecTBo TertoTel 300 Ik u coBeprmn padoty 100 JIx. ITpu satom
BHYTPEHHSISI YHEPTHUS Ta3a

1) yBenmumnack Ha 400 JIx

2) yBennumiiack Ha 200 Ik

3) ymensmmnack Ha 200 JIx

4) ymenbiunack Ha 400 Jx

10.ITpu nepexonae u3 coctossHus 1 B cocTosiHUE 3 Ta3 COBEpIIAET padoTy
20 TTa

0 0,02 0,04 V.ad

1) 2 xJIx
2) 4 x]JIx
3) 6 xJIx
4) 8 k1x

11.Kakoe konndecTBo TeroTsl HeoOxoaumo st HarpeBanust 100 r ceunna ot 300 K 1o 320 K?
1) 390 JIx

2) 26 xJIx

3) 260 JIx

4) 390 xJIx

12.MneanpHas TeIuioBas MalllHa 3a UK paboTel moiyvaet ot Harpesatens 100 Ik u oTnaet xo-
noamnbHUKy 40 JIx. KITJ[ TemnoBoil ManmHbl paBeH

1) 40%

2) 60

3) 29%

4) 43%

13.Ha y4dacTke 1ienu, n300pax€HHOM Ha PUCYHKE, COITPOTHUBIICHUE KAXIO0TO U3 PE3UCTOPOB PABHO
R.

i

4
[TonHOE conmpoTHBIIEHUE yYacTKa IPU 3aMKHYTOM Kitoue K paBHO
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1
12
2)R
3) 2R
4) 3R

14 IlpsimonHEHHBIA MPOBOJHUK JTMHOM 0,2 M HAXOAUTCA B OJTHOPOAHOM MAarHMUTHOM T0JIE€ C UH-
nykiweit 4 Tn u pacrionoxen mof yriaoM S0k BeKTopy MHIYKIMH.
B

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

1)0,2H

2)0,8 H

3)32H

4)20H

15.Ha pucyHke n300paskeH IPOBOJIOYHBIN BUTOK, [0 KOTOPOMY TE€UET INEKTPUUECKU TOK B Ha-
MPaBJIEHUH, YKa3aHHOM CTPEIKOH.

Butoxk pacnonoxeH B INIOCKOCTU YepTeka. B 1ieHTpe BUTKa BEKTOP MHIYKIIMU MarHUTHOTO TOJIS
TOKa HallpaBJIeH

1) ot Hac nepneHANKYJISAPHO IIIOCKOCTH YepTeXka

2) K HaM NEePIEeHANKYJIAPHO TNIOCKOCTH YepTerka

3) BneBoO

4) BIIpaBo

16.I' e HaxonuTcs n300pakeHUe CBETAMIEHCS TOYKH S (CM. pUCYHOK), CO3/1aBa€MOE TOHKOU COOH-
patoiei TMH30M?

1) B Touke 1
2) B TOUKe 2
3) B Touke 3
4) Ha 0€CKOHEUYHO OOJIBIIIOM PACCTOSTHUHU OT JIMH3BI

17.ITpu nmepexoe Tyda CBETa W3 OTHO CPeIb B IPYTYIO YroJl MAJAeHNs PaBeH J , a yro IpeioM-

nenns 377 (sin37° =0 5, sin33" = 0.8) KakoB oTHOCHTEIBbHBIN MOKA3aTENb NIPEIOMIIEHUS] BTOPOU
Cpelibl OTHOCUTENIBHO IIEPBOI?

1) =1,43

2) ==1,33

3) =0,75

4) ==0,65

456,
18. Ilepuon momypacnaaa paguoaKTUBHOTO U30TOIA KaJIbLIHS 20Cacocrasnser 164 cytok. Ecim us-

, 24 450,
nauansho 66110 4 107 aromor 20C 4 TO MPUMEPHO CKOJIBKO MX Oyaer uepes 328 cyTok?
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1) 2-10%

2)1-10%

3) 1-105

4)0

19.B pe3ynbTaTe cepuu paAOaKTUBHBIX PACIaIOB ypaH '-;BSL-HpeBpaLLIaeTCSI B CBUHEII 3 Pb. Kaxoe
KOJIMYECTBO - U JB—paCHaILOB OH TIPH ATOM HCITBITHIBACT?

1)8c-ub6 ﬁ-pacna/:[OB

2)6-u 8 ﬁ-pacna/:[OB

3)10@-u s JB-paCHaI[OB

4)5a-u10 ﬁ-pacnaL[OB

20.ITpu BBICOKHX TeMIepaTypax BO3MOXKEH CHHTE3 siJiep Teus U3 sifiep U30TOMOB BOAOPOAA:
TH+{H i He+ X

Kakas gactuna X ocBoO0X1aeTcs IpU OCYIIECTBICHUH TaKOH peakiun?

1) HelitpoH

2) HEUTPUHO

3) mpoToH

4) anexTpoH

8.1.1 LUKANA N KPUTEPUN OLIEHKHU
OTBETOB Ha TeCTOBble BOMNPOChI BXOAHOIr0 KOHTPONA

- 3auTeHo BbicTaBndaeTcs obyyatoemycsd, ecnu nonydeHo 60% v 6onee npaBunbHbIX OTBETOB.
- He 3auteHo BhicTaBnseTcsa obyyatoemycs, ecnu nonydeHo meHee 60% npaBunbHbIX OTBETOB.

8.2.TeKyL M KOHTPOJSb YCNEeBaeMoCTH
B TeyeHue cemecTpa, NpoOBOAUTCS TEKYLLUI KOHTPOSb YCMEBAEMOCTM MO AWUCUUMIIMHE, K KOTOPOMY
obyyvaromincsa gomkeH 6bITb NOATOTOBMEH.
OTcyTCTBME NPOMYCKOB ayaAUTOPHLIX 3aHSATUR, akTUBHasi paboTa Ha MpPaKTUYeCKUx 3aHATUsX, obLiee
BbINOMHEHWE rpadmka y4ebHon paboTbl ABMAOTCS OCHOBaHMEM ANS NOYYEHUS NONOXUTENBHOM OLEHKM NO
TEKYLLLEMY KOHTPOIHO.

BOI'IpOCbI AnAa caMmonoarotToBKU K naGopaToprlm 3aHATUNAM

1.I'Iopﬂp,0|< 06p360TKM pe3ynbTaToB NPU NPAMbIX U3MEepPeHUAX. Onpenenel-wle reoMmeTpun4eckKux pas-
MepoB Ten U BblYyucneHue OLUMOOK.

1. Knaccudukaumnsa norpeLHocTen.

2. BbluMcreHne NorpeLlHoCcTeN Npu NPSMbIX NU3MEPEHMUSAX.

3. [lpubopHasa norpelwHocTb. Knacc TouHoCTH npubopa.
2.0npepeneHne yckopeHUss CBO604HOro NnageHns npyu NoMoLM MaTeMaTu4eckoro MasiTHUKa.

1. Kakoli npouecc Ha3bIBaeTCsl rapMOHUYECKUM KorebaHnem?

2. Maremartnyeckun masaTHUK. [Neproad maTtemMaTnyeckoro MasTHuKa.

3. 3asucuT nu nepuog konebaHmm maTteMaTU4eCcKoro MasiTHMKa OT ero Macchbl?
3./3yyeHune BpallaTenibHOro ABMXXEHUSA C NOMOLLbIO MasATHUKa O6epbeka

1. Kakoe gBwxXeHue HasblBaeTCs BpallaTernbHbIM?

2. MapameTpbl BpallaTENbHOrO ABWXEHUS.
3. Kak MOXHO onpeaennTb LEHTPOCTPEMUTENbHOE YCKopeHne?
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4, OnpeAeneHMe CKOpoCTU nynu 0annMcTU4YeCKUM MeToaom

1. 3akoH coxpaHeHus aHeprum.
2. Teopema lMNoireHca — LTtenHepa.
3. Kakast yacTb KMHEeTUYECKOM SHEPrMM NyNK NpU yoape NepexoauT B Tenno?

5. OnpepeneHune KoadcpuumeHTa TPEeHUS KA4Y€HMA C NOMOLLLIO HAKNMOHHOIO MasATHUKA.
1. [pu Kaknx ycnoBusix NOABASIOTCA CUMbl TPEHNSA?
2. OT 4ero 3aBUCAT MOAYIb U HaNpaBrneHne cunbl TPeHUs NoKosi? 2.B kakux npegenax MoxeT
N3MEHATbCS cuna TPeHNsi MOKos?
3. MoxeT nu cuna TpeHUs CKOMbXEHWS YBENWYNTL CKOPOCTb Tena?
6. OnbiT lMeppeHa.
1. 3akoH pacnpeaeneHus MONeKyn aTMocepHOro Bo3ayxa B nomne TAroTeHus.

2. Kak onpegenutb cpefHee 3HadeHue KBaapaTta CMeLLeHUs BPOyHOBCKOM YacTuLbI?
3. OnwiT MeppeHa.

7.UccnegoBaHune U3onpoLLeccos.

-_—

3akoH len-Jtoccaka. 3akoH bonnga-MapuotTta. 3akoH Lapns.

2. Kakve ycnoBus JOMKHbI BbIMOSHATLCS, YTOObI M3MEHEHNS] MapaMeTpOoB ra3a COOTBETCTBOBAIM 3aKo-
Hy Wapns.

3. [lModemy npouecc oxnaxgeHus BO3gyxa MOXHO cuuTaTb M300apHbIM? MpoLEecC CxaTusi Bo3ayxa

N30METPUYECKMM? OXNaXOeHNEe BO3LyXa N30XOPHbLIM?

8.U3mepeHMe BA3KOCTU XKNOKOCTU.

1. Yto Takoe BA3KOCTb XNAKOCTU? OBBACHNTE BOZHUKHOBEHWNE CUI BA3KOCTU C MOMEKYNSPHO-
KMHETUYECKOW TOUKM 3PEHUS.

2. ®opmyna CTokca ans cunbl BA3KOCTHU.

3. Kakue cunbl JeNCTBYIOT Ha LLUApUK, NagaloWwmnn B Xnakoctn? Kak oHn HanpaeneHbl?

9. OnpeaeneHue KoadduuneHTa NOBEPXHOCTHOIO HaTAXEHUSA.

1.4T10 Ha3bIBaeTCA KOAPULNEHTOM NOBEPXHOCTHOrO HAaTAXKEHNSA?
2. Hanvwute pabouyto opmyny 1 NosiCHUTE BXOASLLNE B HEE BENUYMHDI
3. OT yero 3aBMCUT KOIPDMUMEHT NOBEPXHOCTHOIO HATSHXKEHNSA XKNOKOCTEN?

10.3aBUCMMOCTb yAEINbLHOW TeNJI0eMKOCTU TBEPAbIX TeN OT TemnepaTypbl

1. Yro Takoe Tennorta?

2. Cdopmynupynte 1 1 2 Havyana TepMOANHAMUKM.

3. Ecnu k TBEpabIM Tenam ¢ 0ANMHaAKOBOW MacCOM M HayanbHOW TeMnepaTypor NoOABECTU O4MHAKOBOE
KONMYeCTBO TEMSOThI (BCE MaTepurarbl OCTalTCa TBEPALIMM), TO TEMMepaTypa BeLLEeCTBa C 6onbLuen
TENNOeMKOCTbIo ByaeT Gonblue, MeHbLLE UIKM paBHa TeMnepaType Tena ¢ MeHbLUEN TENNOEMKO-
CTbt0?

11. U3mepenue yaeJbHOI0 CONPOTUBJIEHUS IPOBOJHUKA
1) Kak onpenenuts miomniaap NONEPEYHOro CEYEHUs IPOBOAHUKA?
2) OmpeneneHue HHCTPYMEHTAIBHBIX MMOTPEITHOCTEN N3MEPUTEIBHBIX TPHOOPOB
3) [lo kakaMm napameTpam Bbibupaem maTtepuan NpoBOgHUKA

12. U3yuyeHne aneKTpUYeCKuX Lenerm NOCTOAHHOro ToKa.
1. 3akoH Oma gns 3amMKHYTOW Lenwu.
2. T[lovemy nokasaHus BONbTMETPA NPU PA3OMKHYTOM U 3aMKHYTOM KIto4e pasnnyHbl?

3. Kak M3MEPUTb BHYTPEHHEE CONPOTUBIIEHNE NCTOYHMKA?

13. U3yyeHune npoLeccoB 3apAaaKku U paspsiaa KoHaeHcaTopa.
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KoHmporbHbie 80rpocChkl:
1. Kak nameHnTCA anekTpoeMKOCTb KOHAEHcaTopa Npu yBenmyeHun 3apsaa Ha nnactuHax B 3 pasa?

2. YT0 Ha3bIBaeTCA ONANEKTPUYECKOW NPOHMLIAEMOCTBIO M KaK OHa BIIMSIET Ha eMKOCTb KOHAeHcaTopa?
3.KoHgeHcaTop. YCTponcTBO. TUnbl KOHOEHCATOPOB.

14.UccnepoBaHue TeMnepaTypHON 3aBUCMMOCTU CONPOTUBIIEHUS METarNJIOB U NONyNPOBOAHUKOB

1. Y10 Takoe sHeprus depmun, ypoBeHb Depmu, pyHkums Gepmun?

2. To4emy c pocTOM TemnepaTypbl CONPOTUBMEHME NPOBOAHMKOB pPacTeT, a CONPOTUBMEHME NONYNpo-
BOAHWKOB NagaeT?

3. UYto Takoe aHeprusa akTMBaLMU U Kak OHa paccuyntbiBaeTca?

15.CBAA3aHHble rapMOHUYECKUe KonebaHus.

1. Kak onpepgenseTcsa yactoTa, nepuvod, amnnutyga, dasa u HadarnbHas asa HesaTyxarwmx koneba-
HUIA?

2. YTto Takoe OTHOCUTENbHOE yANMHEHUE?

3. Tlloyemy npu pacuyeTe 4acToThbl kKonebaHui Mbl NnpeHebperaeMm Maccomn NPY>XMHbI?

16 N3yuyeHne MarHUTHOro NOJisl KaTyLWKU C TOKOM, 3JIEKTPOMArHUTHOM MHAYKLUMU CaMOMHAYKLUMU U
B3aUMHOM UHAYKLIUWN.
1. MarHutHoe none. XapakTepuCcTuKM MarHMTHoro nons. Kak HanpaBneHbl CUNOBbIE FIMHUN MarHUTHOrO
nona?
2. B uem 3akntouaeTcs siBNeHne 3nekTpoMarHUTHOM MHAYKUMWU? 3aKOH 3MeKTPOMarHUTHOM MHOYKLMW.
3. Y10 Takoe MarHUTHbIN NOTOK? UHOYKLUWNOHHBIA TOK?

17. U3yuyeHne aneKTpU4ECKOro konebaTtenbHOro KOHTypa

1. Kakoe siBrneHue HasblBaeTCHa pe3oHaHCOM?

2. Kak nameHuTCs pesoHaHCHasi KpyvBas Ans amnnutyabl Toka B LENU Npy yBenMYEHUN akTUBHOIO CO-
NPOTUBIEHUS B KOHTYpe?

3. [lloyemy B pagmonpuemMHukax HeobXoaANMO UCMNOMNb30BaTb MPUEMHbIN KOHTYP ¢ 6onbLuon 406pOTHO-
CTbt0?

18. OnpeneneHune POKYCHOro pacCTOSAAHUA CUCTEMbI NIMH3

1. YTO Ha3bIBAOT ONTUYECKOW CUITON NMH3bI? Kak M3MeHUTCS onTuyeckasi cuna npuy Norpy>KeHUn NMH3bl
B OMTMYECKM MPO3pPaYHYHo XNOKOCTb?

2.YT10 Has3biBalOT yBEMUYEHNEM NUH3bLI? VIBMEHNTCA N yBENUYEHNE MNNH3bI NPY NOTPY>KEHUN ee B On-
TUYECKN MPO3paYHyIo XNAKOCTb? Ecnn nsameHuTcs, To, kakum obpasom?

3. B uem cocTouT pasnmume TOHKUX N «TONCTbIX» NIUH3?

19. UamepeHue AN1HbI CBETOBOMW BOJTHbI MHTEP(hEepPEeHUMOHHbIM METOAOM.

1.Kakne UCTOYHUKM CBETA HA3bIBAKOTCS KOTEPEHTHLIMU?

2.00bACHUTB cyTb 00LWero cnocoba HabnaeHns nHTepdepeHLUn cBeTa C MOMOLLLIO pacLiensie-
HWS1 OOHOTO Iyya Ha aBa.

3.MNoyeMy nHTEpPdEPEHLIMOHHBLIE MOSIOCHI MONYYaTCS pagyXHbIMU, €CN yaanuTb CBETOUILTP?

20.0npeaeneHune nokasatens NperioMneHus XUaKocT Npu nomoLlum pedpakrpomeTpa.

1.3akoHbI NpenoMmneHuns.
2.0THOCUTENBHLIN M abCONOTHBLIV NOKa3aTesnb NPErioMIEHNS.
3.3aBucuT N1 nokasaternb NpenoMneHns ot yrna nageHmsa?

21.Ancdpakumuna PpeHens Ha npocTerwnx nperpagax. Qudgpakumua PpayHrocpepa Ha wenu. Audpak-
LUMOHHas pelueTka.

1) Makcnmym kakoro HambornbLLero nopsaka MoXeT HabnoaaTbes Ha AaHHOW ANPaKLUMOHHON peLleT-
Ke?

2) [ante noHatne andpakuun. B yem cywHocTb npuHuuna MorreHca- ®peHens?

3) YCTpOWCTBO M Ha3Ha4YeHne OUPPaAKLMOHHOW peLLEeTKM MPOXOASILLEro CBETA.

22. 3y4yeHune CnioWHOro 1 JINHeM4aToro CneKkTpa usnyJyeHums.

1. Kak MoxHO YBENNYNTb 3anac 3Heprmm atomoB BellecTBa?
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2. Kakue cnekTpbl Ha3biBalOTCA NMHENnYaTbiMn? Kakne BelecTBa AatoT NMHenyaTble CnekTpbl?
3. Kakue npmbopbl NO3BOMAKOT U3y4aTth CNEKTPbI?

8.2.1 WWKANA U KPUTEPUU OLIEHKU
nabopaTopHbIX 3aHATUM

- OUeHKa «OmJiu4HOo» BbICTaBNAETCA o6yqarou.|.emy0ﬂ, ecnu na6opaToprle 3a4aHunga BbINOJIHEHbI, METOOUKA
BbIMOJTHEHUA N O(bOpMJ'IeHI/HO COOTBETCTBYET Tpe6OBaHI/IF|M.

- OUeHKa «xopowo» - BbICTaBNAeTCA o6yqa+ou.|,emycs4, ecnun na6opaTopr|e 3aaHnA BbINOHEHbI, UMEITCA
CylleCTBeHHble 3amMeYvYaHna K MeTogunKe BbIMOJTHEHUA U OCbOpMJ'IeHVI}O.

- OUeHKa «yaoenemeopumeano» - BbICTaBnAeTcsa 06yqarou.|,emyc;|, ecnn naGopaToprle 3agaHnAa BbINoJi-
HEHO 4YaCTU4HO, NMEeKTCA CyLLleCTBEHHble 3aMeYaHua K MeToANKe BbINOJNTHEHNA U OqI)OpMJ'IeHVIIO.

- OUEeHKa «Heyaoenemeopumeano» - BbICTa@BIIAETCA 06yqa+ou.|,emy0ﬂ, ecnun na6opaToprle 3ajaHnda He

BbIMNOJTHEHbI.

9. MpomexyTo4Has (ceMmecTpoBasi) aTTecTauusi No Kypcy

NPOLEAOYPA
npoBeAeHUsA 3a4éTa

1. OOGyvatoLwmiics yCreLwHo BbIMOMHWA BCe BuAbl paboT, NpeayCMOTPEHHbIX paboden nporpamMmmon

no gucumnnuHe «dusmkar.

2. OG6yyatowmiics 6e3 yBaXMTeNbHON NPUYMHBI HE NMPOMYyCcKan ayauTOpHble 3aHATUS.
3. OG6yyatowumiics ycnelHo NpoLweérn 3aKnounTernbHoe TECTUPOBaHUE.

9.1 HopmaTtuBHas 6a3a npoBeageHus
NPOMEXYTOYHOM aTTecTaumMm oby4arLWmxXcs No pe3yrbTatamM U3y4eHUs AUCLMNIIUHbI;

1) p[ewcTeylOLWEE

«lMonoxeHne o TeKyuieM KOHTpOoJie YycnesaemMoCTu,

I'IpOMG)KyTO‘-IHOVI arrecrauum

obyvawlmxca no nporpammam Bbiclwero obpasoBaHusi — nporpammam 6akanaspuarta, nporpammam
cneuvanuTeTa, nporpaMmmMmamM mMarucTpaTypbl U cpegHero npodgeccnoHanbHoro obpasosaHusa 8 60y BO

Omckum FT'AY»

9.2 OCHOBHbI€ XapaKTepPUCTUKU

npome)KyTquoﬁ aTrecTauyumn 06yqarou.w|xc;| no utToram n3yvyeHunsda guCUNIIUHGLI

Llenb npomexyToyHon aTTecTa-
umm -

YCTaHOBIEHWE YPOBHS AOCTUXEHUS KaXabIiM obyyatoLmmMes Lenemn
1 3aga4v o0y4yeHust No AaHHOW OUCLMIMIIMHE, UTTOXEHHbIM B M.2.2
HacTosLen nporpaMmmbl

dopma NPOMEeKYTOYHON aTTecTa-
uun -

3a4éeT

MecTto npoueaypbl nonyyeHus
3ayérta B rpachmke yyebHOro npo-
uecca

1) yyacTtne obyyatrowierocs B npouenype nonyyeHus 3ayéra ocy-
LLleCTBNAETCS 3a CYET y4ebOHOro BpemeHu (TpyaoEMKOCTM), OTBe-
OEHHOro Ha N3y4YeHne QUCUUNNHDI

2) npoueaypa nposoautcs B pamkax BAPO, Ha nocnegHen Heaene
cemecTpa

OCHOBHbI€e YyCNOBUs NOsy4YeHUs
obyyarwmmcsa 3ayéTa:

1) obyyaroLmiicss BbIMOMHWI BCe BUAbl y4ebHOM paboThbl (BKNtovas
CaMOCTOSITENbHYIO) 1 oT4YMTancs o6 Ux BbINOSIHEHMN B CPOKM, yCTa-
HOBJIEHHbIE rpadMkoM y4eBbHOro npolecca no AUCUnnivHe

Mpoueagypa nony4vyeHUs 3ayéTa -

MeToauyeckue matepuansbl, on-
peaensiowme npoueaypbl oLeHu-
BaHWsl 3HAHUW, YMEHUN, HAaBbIKOB:

MpencraeneHsbl B DoHAE OLLEHOYHbLIX CPeACTB Mo AaHHOW yYebHo
aucumnnuHe (cMm. — MpunoxeHve 9)

6.2 OCHOBHbI€ XapaKTePUCTUKHU

npOMe)KYTO"IHOﬁ aTrTecTauyuun 06yqa|ou.mxc;| no utToram n3yv4yeHumsda guCUNNIIUHGLI

Llenb npomexyTo4yHou aTTecTa-
umm -

YCTaHOBIEHNE YPOBHS AOCTUXEHUS KaxXabiM obyyatoLmmes Lenem
1 3aga4v o0y4yeHust No AaHHOW OUCLMIMIIVHE, UTTOXEHHbIM B M.2.2
HacTosLen nporpaMmmbl

dopma NPOMEeKYTOYHON aTTecTa-
umm -

3a4€T C OLUEHKOM

MecTo npoueaypbl Nony4yeHuUs
3ayérta B rpachmke y4yebHOro npo-
uecca

1) yyacTtne obyyatrowerocs B npouenype nonyyvyeHus 3ayéra ¢
OLLEHKOW OCYLLIECTBNAETCS 3a CYET y4eOHOro BpemMeHu (TpyaoEMKO-
CTK), OTBEAEHHOIO Ha M3y4YeHne ANCUMNIIUHBI

2) npoueaypa nposoautcs B pamkax BAPO, Ha nocnegHen Heaene
cemecTpa
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1) obyyaroLmiAcs BbIMOMHWI BCe BUAbl y4ebHOM paboThbl (BKtovas
CaMOCTOSITENbHYI0) 1 oTYMTancs 06 nx BbINOMHEHMN B CPOKU, YCTa-
HOBIEHHbIE rpadnkom y4ebHOro npouecca no AMCUUNINHE

OCHOBHbI€e YCNoBUs NONy4eHUs
obyyarwwmmcs 3ayéTa:

Mpoueaypa nonyyeHus 3avéTa -

MeToguyeckne matepuansl, on- MpencTaBneHbl B POHAE OLEHOYHbIX CPEACTB MO AaHHOW y4ebHOoM
peaensiowme npoueaypbl oueHn- | avcumnnuHe (cm. — MNpunoxenue 9)
BaHUs1 3HAaHUW, YMEHUM!, HABLIKOB:

9.3. 3akntounTenbHoe TecTupoBaHue No nToram UlyvyeHmsa oUCUNNINHLI
Mo ntoram N3y4eHna gucunniunHbl, o6yqarou.|,14ec;| NpoxXogAT 3aKn4nTenbHoe TeCTupoBaHue. Tectu-
poBaHne ABNAEeTCA (*)OpMOIZ KOHTpONA, Hal'lpaBJ'IeHHOI;I Ha NpoOBepKy BnageHuna TepMMHONorm4eckum anna-
paTtom, coBpeEMEHHbIMU I/IHd)OpMaLI,IAOHHbIMM TEXHONMOMMAMU N KOHKPETHbIMW 3HAHUAMU B obnactun (*)yHﬂ,a-
MeHTarbHbIX U NPUKNaaHblIX ANCUNNITAH.

9.3.1 NoaroToBKa K 3aKnwu4nTernbHOMY TeCTUpPpOBaHUIO NO UToram n3yv4yeHmsa aUCUMNIINHbI

TectupoBaHue OCYIIECTBISIETCS 110 BCEM TeMaM M pasfieliaM JUCIUTUIMHBL, BKIIIOYAsl TEMBI,
BBIHOCHMBIC HA CAMOCTOSITEIILHOE U3yUCHHE.

[Ipomiemypa TecTupoBaHMs OrpaHMYEHA BO BPEMEHH W TPEAIONIaraeT MaKCHMaJIbHOE CoCpe-
JIOTOYEHHE 00YUArOIIErocsi Ha BBIMOJIHEHUH TECTA, COACPIKAIIETO HECKOIBKO TECTOBBIX 3aaHuUM.

TectupoBaHue NPOBOANUTCS B MUCbMEHHON popme (Ha OymakHOM HocuTene). TecT BKIItoyaer
B ce0s 30 BompocoB. Bpems, oTBogumoe Ha BbIOTHEHHE TecTa - 30 MuHyT. B Kaxkaplii BapraHT
TECTa BKIIIOYAIOTCS BOMPOCH! B CIEAYIOIIEM COOTHOIICHUH: 3aKPBIThIE (OAMHOYHBIA BHIOOp) — 25-
30%, 3aKkpbIThle (MHOXECTBEHHBIN BBIOOP) — 25-30%, oTKpbITEIE — 25-30%, HA ymopsaodeHHe U
cootBercTBUE — 5-10%

Ha tectupoBaHue BEHIHOCUTCS MO 5 BONIPOCOB U3 KAXKIOTO pas3zesia AUCIUIIINHBL.

BapuaHT Ne 1

Samanue Ne 1

Kunematnueckuil 3ak0H BpalllaTEIbHOTO JABMKEHUS TENA 33J1aH ypaBHEHUEM @=t2. YTIiI0Bas CKO-
pPOCTb TeJla B KOHIIE TPEThEN CEKYH/Ibl PABHA. ...

2 pan/c.

4 pan/c.

6 pan/c.

3 pan/c.

3ananue Ne 2

Touka M IBMXETCA MO CIUPAIH C MOCTOSIHHOM MO BEJIMYMHE CKOPOCTHIO B HAITPaBJICHUH, YKa3aH-
HOM CTpenKou. [Ipu 3TOM BenmynHa HOPMAIILHOTO YCKOPEHHUS ...

M

—_—

- paBHa HYJIO
- YMEHbIIIaeTcs
- HE U3MEHSETCS

- YBCIIMUUBACTCA

3aganue Ne 3
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Ha teno B nHepHMaIbHOM cUCTEMe OTCUYeTa AEUCTBYIOT JBe cuilbl. Kakoi U3 BEKTOPOB, H300paxeH-
HBIX Ha IIPaBOM PUCYHKE, IPAaBWJIBHO YKA3bIBACT HAIIPABJIICHUE YCKOPEHUS TeJla B 3TOM CHCTEME OT-
cuera?

1, '
Dt Ceied ¢ (et by

; By

Laadaaa
b i
e

4)4

3ananue Ne 4

Teno, OporeHHOE MO YTIIOM K TOPU30HTY, IBMKETCS 110 KPUBOIMHENHHOM TpaekTopuu. Ecim co-
MPOTUBJICHUE BO3TyXa MPEHEOPEIKUMO Majo, M B TOUKE A ITOI TPACKTOPUH BEKTOP CKOPOCTH Teja
MMEET HaIlpaBJICHUE 10 CTpeJiKe | Ha PUCYHKE, TO KaKOW CTPEJIKOW yKa3aHO HAIpaBJICHHE BEKTOpA
€ro ycKopeHus?

1)1
2)2
3)3
4)4
3amanue Ne 5
K 60k0BO# TOBEPXHOCTH IIWIIMH/IPA, BPAIIAIOIIETOCS BOKPYT CBOCH OCH, PHKUMAIOT BTOPOH 11~
JUHJIP C OCBIO, TapalIeIbHONW OCH MEPBOTO, U PATUYCOM, BABOE IPEBOCXOSIINM PAJUYC IIEPBOTO.
[Tpu coBMeCTHOM BpallleHUU ABYX HIJIMHIAPOB O0€3 MPOCKANb3bIBAHUS Y HUX COBMAal0T
1) mepuobl BpalieHus
2) 4aCTOTHI BpaIeHUs
3) nuHENHbIE CKOPOCTU TOYEK HA TOBEPXHOCTH
4) LEHTPOCTPEMHUTEIbHBIE YCKOPEHUS TOUEK Ha MOBEPXHOCTH
3ananue Ne 6
B HenoasmkHOM TMTE IPy3 MaCCON MPACTATUBAET BEPTUKATBHYIO ITPYKUHBI JKECTKOCTBIO kHa
mg
JUTHHY T . [TycTh Tenepb TUQT B TEUSHUE BPEMEHU [ IBUKETCSI BBEPX C MIOCTOSTHHON CKOPO-
CTBIO V. B MOMEHT Hauana oTcuera BPeMEHH B TUQTE HA Ty Ke MPYKUHY aKKYPATHO TOIBEIIMBAIOT
TOT e Tpy3. Ha kakyto jumnHy rpy3 Oyzner pacTaruBaTh Ipy>KMHBI B ABIKYyIIEeMcs TU(Te?
m(g—2)
H kK
mg
2) k
m(g+7)
3k
mv
4) kr
3ananue No 7
Yto0b! pacriiaBUTh HEKOTOPYIO Maccy Meu, TpeOyeTcs 0oJibliiee KOITUYECTBO TEIIOTH, YeM IS
TUTABJICHUS TAKOM k€ MacChl ITMHKA, TaK KaK y/eIbHas TeIyIoTa IuIaBlieHus Meau B 1,5 pasza 60iib-

— 3
Azn =1,210 Jx/xr). Temneparypa 1miaBJlIeHUs] MEIH TIPH-

Te, =1356K Tz = 693K

_ 5
1€, YeM I[MHKA (’; ey =1.8-10 JIx/xr,

). Pazpymienne
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KPUCTAJUIMYECKON PELIETKH MeTallla IPHU IIABJICHUU IPUBOAMT K BO3paCTaHUIO dHTponuu. Eciu

AS

SHTPOIIHA HUHKA YBCIINYNIIACh HA , TO UIBMCHCHHUC SHTPOIIUHU MCIHU COCTABUT ...
3
—AS
5

i

ZAS

3
—AS
4 4
4
—AS
3
3amanue No 8
Ha pucynke nzo6paxken nukn Kapao B koopaunarax (T, S), rae S — suTponus. AnuadaTHoe pac-

MUPCHUC NPOUCXOIUT HA 3TAIIC ...

Ta
L _ 1 2

| F
__4| ) |3

5

4-1
2-3
34
1-2

3ananue Ne 9

[Tpu “30TEpMHUECKOM YBETUUEHUU JaBICHUS OJHOTO MOJIS H1€aJIbHOrO OJJHOATOMHOTO rasa, ero
BHYTPEHHSISI DHEPTHS

1) yBenuumnBaeTcs

2) yMEHbIIAETCs

3) yBenu4MBaeTCsl UM YMEHBIIAeTCA B 3aBUCUMOCTH OT UCXOAHOTO 00beMa

4) He U3MEHSETCS

3ananue Ne 10

WneanpHbIii ra3 moayunn konmdectBo TeraoTsl 300 [k u coBepmmin padoty 100 k. [Ipu sTtom
BHYTPEHHSISI YHEPTHUS Ta3a

1) yBenmumnack Ha 400 JIx

2) yBennumiiack Ha 200 Ik

3) ymensimunack Ha 200 JIx

4) ymensimnacs Ha 400 Jx

Samanme Ne 11

IIpu nepexoze u3 cocrosnus 1 B coctosHue 3 ra3 coepiuaeT paboty

P10 TTa

1) 2 xJIx

2) 4 x]JIx

3) 6 xJIx

4) 8 k1x

3amanue Ne 12

Ternosas mamuna ¢ KI1J[ 60%3a nukn paGoter otaaer xonoaunsauky 100 /Ix. Kakoe koandecTso
TEIJIOTHI 3a MK/ MAIIUHA TOyYaeT OT HarpeBareis?

1) 600 JTx

2) 250 JIx
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3) 150 Tk
4) 60 Jix

3amanue Ne 13
[TonHas cuctema ypaBHeHHI MakcBesia B MHTETpaibHOM (popMe UMeeT BUIL:

§ Edl =—| i—Ba@
(1) () ¢t
e - @&
§ Hdl = | [j+‘%}ds
() (s) c ,
§ DdS = [ pav
(s) (7 ,
§BdS =0
(5) ]
Crnenyromas cucreMa ypaBHEHUN
§ Edl =0
©
§ Hdl = [ jdS
O ®
§ DdS = [ pdv
(5] (7 ,
§ BdS =0
(5)

CIpaBeINBa IS ...
Havano dhopmsl

- CTAalIMOHAPHBIX JJICKTPUUCCKHUX U MarHUTHBIX IOJIEH B OTCYTCTBHUE 3apsKECHHBIX TCJI
- CTAlIMOHAPHBIX JICKTPUUCCKUX U MATrHUTHBIX oJiei B OTCYTCTBHUEC TOKOB IIPOBOJUMOCTHU
- NEPEMCHHOI'O SJICKTPOMArHUTHOTI'O ITOJIS ITPU HAJITMYHWHU 3apsSXKCHHBIX TEJI KU TOKOB IIPOBOAUMOCTHU

- CTAOMOHAPHBIX JJICKTPUYCCKUX U MATHUTHBIX oJIeH I[IpU HAJIMYHHU 3apSKCHHBIX TCJI U TOKOB
IIPOBOAMMOCTH

3ananue Ne 14

JlaHa crcTeMa TOYEYHBIX 3apsAI0B B BaKyyMe M 3aMKHYTbIE ToBepxHOCTU S1, S2 u S3, mpudem no-
BEPXHOCTb S3 0XBaThIBA€T NOBEPXHOCTH S2, KOTOPasl B CBOIO OUEPE/Ib OXBATHIBAET IOBEPXHOCTD
S1 (puc.).

ITotok HAMpPS’KCHHOCTHU 3JICKTPOCTATHYCCKOTO MOJIA OTJIMYCH OT HYJISI CKBO3b ...
Hauano ¢opmsl

nosepxHoctu S2 u S3
MOBEPXHOCTH S2
MIOBEPXHOCTH S1

MOBEPXHOCTH S3

3amanue Ne 15
KpyrnocyTtouHo ropsias B Te4eHHE rojia JlaMiouka MomHocTeio 40BT B moabesne Bamiero groma
npu Tapude 2 pyo. 3a 1 kBt-u o6xoautcs B pyOmsi. OTBET OKPYTIIUTE 0 IETBIX.
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3amaune Ne 16
Ha pucynke n300pakeHbI CEUeHUS ABYX MPSIMOJMHEHHBIX JUIMHHBIX apauIeIbHBIX MPOBOJIHUKOB C

Jy=J D
O/IMHAKOBO HATPABIEHHBLIMY TOKAMH, TIpUYEM ~ | 2 . Mupykuus B PEe3YyIABTUPYIOIIETO Mar-
HUTHOTO TOJIS paBHA HYJIO B HEKOTOPON TOYKE MHTEPBAJA ...

I | I,
) } o
p v Ly

a b | c o
Havano dhopmsl

a

C
b

d

3amanne Ne 17

[To mapaJiieIbHBIM METAJUTMYECKUM TTPOBOJHUKAM, PACIIONIOXKEHHBIM B OJTHOPOIHOM MarHUTHOM
oJie, C PABHOMEPHO BO3PACTAIOIICH CKOPOCTHIO MIEPEMEIaeTCsl MPOBOIAIIIAS TEPEMBIUKA (CM.
puc.). Eciu conmpoTuBIeHHEM ITEPEMBIYKH U HAPABJISIONIMX MOKHO IPeHeOpedb, TO 3aBUCUMOCTD
MHJYKIIMOHHOTO TOKA OT BPEMEHH MOYKHO IIPEJICTaBUTh IPAPUKOM ...

1

3amanne Ne 18
CKJTaJIbIBAFOTCS JIBA TAPMOHUYECKHMX KOJICOAHUSI OJTHOTO HAIIPABJICHUS C OJTMHAKOBBIMH ITEPUOJIAMHU.
PesynpTHpyromniee kojaebaHne MEeT MAaKCUMAITbHYIO aMILTUTY Y IPU Pa3HOCTH (a3, paBHOM ...

T

bl E =S

(e}

3amanue Ne 19
Ha pucynke npencraBierna MrHOBeHHAs «poTorpadus» dJIEKTPHUISCKON COCTABIISIFOIICH AIEKTPO-

MarHUTHOW BOJIHBI, MEPEXOAIIEH U3 cpebl 1 B cpeny 2 nepneHauKyIIpHO TpaHulle pas3aenna AB
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HaHpH)KeHHOCTB BJ}GKTqueCKOFO I10JI51 B HepBOﬁ )41 BTOPOﬁ cpeac U3MCHACTCA COTJIACHO YpaBHCHH-
E =E,sinlwt -5-10°7x) E, =E, sin(wt—8-10°7x)
SIM: o fm e o

A
1—»2
x

B
OTHOCHTEIBHBIN TTOKA3aTeNb MPEIIOMIICHHS IBYX CPE/l PABEH ...
1,5
1,6
0,6
1

3ananue Ne 20
B ynipyroii cpene mioTHOCTH P pacrpocTpaHaeTCs MJI0CKasi CAHYCOUalbHas BOJIHA C YaCTOTOU

@ y amnnurynoii <4 . Eciu uacToTy yBeTHUuTb B 4 pasa, a aMIUTHTYy YMEHbBIIUTh B 2 pa3a, 00b-
€MHas IJIOTHOCTh DHEPIUH ...

YMEHBIINTCSA B 2 pa3a
YBEJIMYUTCS B 4 paza
yBeJIMUHTCS B 64 paza

YBEJIIMYUTCS B 2 paza

Samanme Ne 21
[IMapuk, NpUKpEIIEHHbIH K NpYyKHUHE (IPYKUHHBIN MAasTHUK) U HACa)KEHHBIM Ha TOPU30HTAIIBHYIO
HaMpaBJISIOLLY0, COBEPILAET FApMOHUYECKHE KOJIEOaHHU .
: .-If [.:' H
A~
L
Ha rpa¢uke npencraBieHa 3aBUCUMOCTb IPOEKLUHU CUIIbI YIIPYTOCTH IPYKUHBI Ha MOJI0KUTEJIBHOE
HarpapJieHue ocu X OT KOOpJAMHATHI IIApUKA.

W

7
;/;f
7

[ Lo [ I
[ R e oy g [, Syt SNSRI
[ ] oo

B nonoxenun B sHEprus nNpy>KxMHHOIO MasiTHUKA B Mre paBHa

3amaune Ne 22

E(x,t)= Acos(wt —kx)

ITmockas 3BykoBasi BOJHA - pacrnpocTtpansieTcs B ynpyroi cpene. Cko-

POCTH KoJieOaHus qacTul Cpe€abl, OTCTOAMIUX OT HMCTOYHHUKA Ha paCCTOSHHUN ) “/ , B MOMCHT

T/4
BpEMEHU paBHa ...

Ao
B

e
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—Aw

3amanue Ne 23
N 4
[Ipu ocBemieHny MeTaia U31y4eHUEM C JUTMHOM BOJIHBI ($OTOTOK MpeKpaInaeTcs mpu 3aaep-

LI."
KUBAIOILEM HAIIPSKEHHH — 5 . ECIIM M3MEHUTH JUTMHY BOJIHBI H3ITydeHus B 1,5 pasa, To 3a1epKu-

A=43sE
BaloIIlee HAMPsHKEHNUE YBETUIUTCS B 2 paza. PaboTa BbIX0/1a 2JIEKTPOHOB M3 MeTaJlja .

U N Vi
3a,uep>KI/IBanmee HAIps’KCHUC 3 B BOJIbTAX IJId U3JIYUYCHUA C IJIMHOU BOJIHLBL 0 paBHO ...

3amanme Ne 24

Caer, magasi IepneHAUKYISIPHO, HA a0COTIOTHO YEPHYIO TTOBEPXHOCTh OKA3bIBACT TAKOE K€ JaBJIe-
HUe, KaK ¥ Ha 3epKaJbHYI0. YTOJ MaJeHus (OTCYUTHIBAsI OT HOPMAJIM) Ha 3ePKATBHYIO TIOBEPXHOCTh
COCTAaBJISCT ...

EII}

3amanue Ne 25
IIpu nagenuu cBera U3 BO3Ayxa Ha AUDJIEKTPUK OTPAKEHHBIN JIyd ITOJIHOCTHIO MOJIIPU30BaH. YTOJI
npenomiieHus paseH 300. Torma mokaszaTenb TPEIOMIICHUS TUAJIEKTPUKA PABEH ...

141
1.33
1,73
1,50

3amanue Ne 26

Hy‘IOK €CTCCTBCHHOI'O CBCTa HpOXOI[I/IT qepe3 ABa UACAJTIbHBIX HonﬂpmaTopa. I/IHTGHCI/IBHOCTB cC-
TECTBEHHOTO cBeTa paBHa [0, yros Mexay MIOCKOCTIMHU MPOITYCKAHUS TOJIIPU3aTOPOB PABEH (.
Cornacto 3akoHy Maitoca FHTEHCUBHOCTh CBETa MOCJIE BTOPOTO MOJIsipU3aTropa paBHa. . ...

L@
2)I:IDcos‘ 0
3=k

Iy
4) I==
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3aganue No27
14

4 17
B sinepHoii peakiuun sCHiHe>3O+ X OyKBOI X

0003HadeHa YyacTuIa ...

MO3UTPOH
HEUTPOH
JJIEKTPOH

IIPOTOH
3amaune Ne 28

H—>pte +V

PeaKHI/IH ¢ HC MOXXET MATH HU3-3a HAPYIICHHUA 3aKOHA COXPAHCHUS ...

JICLITOHHOTO 3apsaaa
SJICKTPUYCCKOTO 3apsAaaa
CIIMHOBOI'O MOMCHTA NMITYyJIbCa

OapHOHHOTO 3apsia

3amanue Ne 29
W3BecTHO "eThIpe BUA (PyHAAMEHTAIbHBIX B3aMMOACHCTBHI. B 0THOM U3 HUX BBIMOJIHSIOTCS BCE
3aKOHBI COXPAaHEHUS; OHO XapaKTEPHU3yeTCsl CPABHUTEIbHOW HHTEHCUBHOCTBIO, PAaBHOM 1; paguyc

-15
€T0 IEUCTBUS COCTABIISIET 10 M. Bc€ nepeuncieHHoe OTHOCHUTCS K B3aHMOCUCTBHIO.

CUJIbHOMY;
rpaBUTALIOHHOMY;
AEKTPOMArHUTHOMY;

crmabomy;

3aganue Ne 30
Ha pucyHke n3o00pakeHa cxema SHEepreTHIeCKHX YPOBHEH aroma Bojiopoia. [lokazaHbl COCTOSHUS

C pa3JIMYHbIMHU 3HAUCHUSIMU Op6I/ITaJIbHOFO KBaHTOBOI'O YHCJIA.
E 4 s P d
=0 =1 =2

\//

"
4

3

2 —

1

3aHp€IJ_ICHHBIMI/I IMpaBUJIOM 0T6opa JUIA Op6I/ITaJILHOI‘O KBAaHTOBOI'O YHUCJIa ABJIAKOTCA IEPCXOAbI

1)15 —2p
2)2p—>45
3)+ 3d —2s
4)4d—>3p

5) 35 = 2

2 BapuaHT
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3amanue Nel
[ITapuk maccoilt m ynai ¢ BICOTHl H Ha CTallbHYIO IIUTY U YIPYro OTCKOYMI OT Hee BBepX. M3me-
HEHUE UMITYJIbCa IIapuKa B pe3yJbTaTe yaapa PaBHO ...

m./8gH
m.j2gH

2m.jeH

1
m_|—eH
23

3amanne Ne 2

ToHKOCTeHHas TpyOKa U KOJIBII0, UMEIOIIHME OJMHAKOBBIC MAacChl M PAINYChI, BPAIIAIOTCS C OJMHA-
KOBOH yIJIOBOH CKOpPOCThI0. OTHOIIEHHE BETMYMHBI MOMEHTA UMITYJIbCa TPYOKH K BETUYUHE MO-
MEHTa UMITYJIbCA KOJIbIIa PABHO ...

10

3amanue Ne 3
Kamenp Opocuim o yriiom K ropu3oHTY co ckopocThio V0. Ero TpaekTopusi B O JHOPOIHOM I10JI€
TSOKECTH n300pakeHa Ha pucyHke. COmpoTHBIICHHS BO3yXa HET. MoIyJih TAHT€HIIMAIBHOTO YCKO-

penus ?1 Ha yuyactke A-B-C

o E 1) ymeHbIIaeTCs
. 2) yBEJINYUBAETCS
3) He u3MeHseTcs
3ananue Ne 4
Bpycok JexuT Ha 1mepoxoBaToi HAKIOHHOK Omope (CM. PUCYHOK).

— Y i
Ha nero nelicTByIoT Tpu cuiibl: cuiia Tspkectu ME| cuna peakuny onopsl N , U CHJIa TPEHUS Fip. Ue-

MYy paBE€H MOJYJIb PAaBHOJICHCTBYIOIIECH CUII F Tpy ME?
1N

2) Neoso

3) Nsino

4)mg F
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3aganue Ne 5

JIBa BenocumeaucTa COBEPIIAOT KOJIBIEBYIO TOHKY C OJIMHAKOBOM YIJIOBOM CKOPO-
cTh10. [lon0KeHus 1 TpaeKTOpUN ABMKEHUS BEJIOCUIIEUCTOB ITOKa3aHbl HA PUCYHKE. YeMy paBHO
V]

OTHOIIEHHE JTUHEWHBIX CKOPOCTEHN BEIOCUIIEIUCTOB V2?7
1) V2

1
2)2
3)2
4)4
3ananue Ne 6
Moynib CKOPOCTH paBHOMEPHOTO BpAIllEHUs! CIIyTHHUKA BOKPYT IJIAHETHI [0 OPOUTE paguycoM r
1) npsiMO IpONOPIIMOHAJIEH Macce CIyTHUKA
2) 00paTHO POIOPIIMOHATIEH MACcCe CITyTHUKA
3) npsAMO NPONOPIMOHAJTIEH KBAAPaTy MacChl CITyTHUKA
4) He 3aBUCUT OT Macchl CITyTHHUKA
3ananue Ne 7
Ha pucynke npescrasieH rpaduk QyHKIMH pacrpeaeeHus: MOJIEKyIl HAeallbHOTO ras3a 1o cKopo-

dN
fv)=—-
cTsM (pacnpenenenue Makcsenna), rae Ndv _ JIOJIs1 MOJIEKYJI, CKOPOCTH KOTOPBIX 3a-
KITIOYeHH! B HHTepBasie ckopocteif ot ¥ mo V' T dv g pacuere Ha eIMHUILYy TOT0 HHTEpBaIa.

Jiv)

Jist 5T0# PyHKIMM ABISETCS BEPHBIM YTBEP)KIEHHE, UTO ...

- IPY U3MEHEHUH TEMIIEpPaTyphl IUIOIIAb 1I0]I KpUBOM HE U3MEHSETCS
- C yBEJIMYEHUEM TEMIIEpaTyphbl BEIMUMHA MAaKCUMyMa (DYHKLUN yBETNYUBACTCS
- C YMEHbILIEHUEM TeMIlepaTyphl BETUUMHA MaKCUMyMa (PYHKIIUH YMEHBIIIAeTCs

- [IpU UBMCHCHHUU TCMIICPATYPhI ITOJIOKCHUC MAKCUMYMa HC U3MCHACTCA

3aganue Ne 8
OHOATOMHOMY HJICAIBHOMY T'a3y B pe3yJIbTaTe U300apuIecKoro mporecca Mo Be/ICHO KOJTHYSCTBO

A .
TEIUIOTHI Q . Ha yBennuenue BHyTpeHHEH SHEpruu ra3a

AU
AQ
pacxoayeTcsl 4acTh TEIUIOTHI , paBHasl (B MPOIIEHTAX )
a) 60%+
6)40%
B) 75%

3aganue Ne 9
Jlmarpamma IUKJIMYECKOTO MPOIiecca UACaTbHOTO OJHOATOMHOIO T'a3a Mpe/ICTaBICHA Ha PUCYHKE.
OTtHomeHue padoThI 32 BECh IUKJI K pabOTe MPH OXJIAKICHUH ra3a PaBHO. ...
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p.uMa

500 4 1

200 f--nmnenr

1,5

2,5

3

3amanue Ne 10

Jlmarpamma IUKJIHYECKOTO MPOIiecca UACaTbHOTO OJJHOATOMHOIO T'a3a Mpe/ICTaBICHA Ha PUCYHKE.
Pabora nukimudeckoro mpoiecca paBHa

A) 90 Ix
b)201x

B)30/1x

15 Ix

3amanue Ne 11

Jlnst oGpaTuMoro mporiecca B HeU30JIUPOBAHHON TEPMOJMHAMUYECKON cucTeMe HepaBeHCTBO Kiay-
31ycca UMEET BUJL. ..

TdS=dU+6A

TdS<dU+sA

TdS>dU+0A

3amanue Ne 12
[Tpu agnabaTryeckoM pacIIMpEeHUH HICAIbHOTO Ta3a. ..
1) Temnieparypa NOHMKAETCs, SHTPOIUS BO3pacTaeT
2) TeMneparypa 1 3HTPOIHSI BO3PaCTalOT
3) TeMnepaTypa NOHUKAETCS, SHTPOIIUS HE U3MEHSIETCS
4)remnieparypa U SHTPONUS HE U3MEHSIFOTCS

3amanne Ne 13
Ecii He yuuThIBaTh KOJICOATEIIBHBIC IBH)KEHUS B JIMHEWHOW MOJIEKYJIE YTIIEKHCIIOTO ra-

3a 2 (cM. puc.), TO OTHOIIIEHHE KHHETUIECKOM SHEPIUM BPAIATEIHOrO IBUKEHHUS K TIOITHOM
KMHETUYECKOW SHEPTUU MOJIEKYJIbl PABHO ...
o C o
® @ o
2
s
3
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3aganue Ne 14

["a3 mocnemoBaTeNbHO Mepenien U3 COCTOsTHUS 1 B cocTosiHUE 2, a 3aTeM B cocTosiHus 3 u 4. Pabora
rasza paBHa HYJIIO:

V4 2 3

/ﬁ\

0 o

1) Ha yuactke 1—2
2) Ha y4yacTke 2—3
3) na yuactke 3—4
4) Ha yyactkax 1—2 u 3—4

3amanue Ne 15

YpaBHeHuss MakcBesia SBJISIOTCS OCHOBHBIMU 3aKOHAMM KJIACCUYECKON MAKPOCKOIIMYECKON AJIEK-
TPOJUHAMHKH, CHOPMYTUPOBAHHBIMH Ha OCHOBE 000OIICHHUS BaKHEHUIITNX 3aKOHOB AJICKTPOCTATH-
KU Y DJIGKTPOMArHeTu3Ma. JTH YpaBHEHHS B HHTETPATbHOU (opMe UMEIOT BU/I:

§ B --] L3

1)[L_J (5) ¢t ,
= - &

§ Hdl = | [j-i—TJdS
2)) GL o

§ DdS = | pav
3)(s) v

§Bds =0
4)5)

IlepBoe ypaBHeHue MakcBeia sBIsSETCS 000OLICHUEM . ..
Havamno dhopmsl

3aKOHa IOJIHOTO TOKA B Cpeie
teopeMbl OcTporpajckoro — ['aycca st MAarHUTHOTO OIS
teopembl OcTporpajackoro — ['aycca Uist IEeKTPOCTaTHYECKOTO TIOJIS B Cpelie

3aKOHA 3JICKTPOMAarHMTHOM MHIYKLIUU

3amaune Ne 16
Kaxaplii U3 4eThIpex OJMHAKOBBIX IO MOJYIIIO TOYCUHBIX 3aPsIOB (CM. PHC.), pPACTIOIOKEHHBIX B
BEpINMHAX KBAJPaTa, CO3/IaeT B TOUKE MEPECEUCHUS TUATOHAICH AIEKTPUIECKOe T0JIe, HAMPSKEeH-

HOCTB KOTOPOTI'O paBHa -E .
4

+q

B, .
I'pagueHT moTeHnuana moss B 3TOH TOYKE paBeH Y HalpaBJIeH TOPU30HTAIBHO ...
Hauano ¢popmsl

4E | npaso

2-2E , BIIPaBO

E*J'EE , BIICBO
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4E | gneso

3amanue Ne 17
Cuna Toka B IPOBOJAIIEM KPYrOBOM KOHTYpe MHAYKTUBHOCTBIO 100 MI'H n3meHseTcs ¢ TeueHneM

BPEMEHU 110 3aKOHY I=2+ G’SI) (B enununax CH).
I
AbcomoTtHas BennunHa 3/1C caMOMHIYKIIMY paBHA ; [IPA 9TOM UHAYKIIUOHHBIN TOK HaIIpaB-

JIEH ...
Hauano ¢popmsl

0,03 B; mpoTHUB 4acOBOM CTPENIKU
0,2 B; mo yacoBoii cTpenke
0,2 B; npoTUB 4acOBOW CTPEJIKU

0,03 B; mo 4yacoBoii cTpelke

3amanme Ne 18
s 3NeKTpOHHOW MOJIAPU3aLNH TUDIIEKTPUKOB XapaKTEPHO ...
Havano ¢hopmsl

- CMCHICHHUEC MOAPCHICTKH IMOJOXKUTEIIbHBIX NOHOB I10 HAIIPaBJICHUIO BEKTOPA HAIIPAXKCHHOCTHU
BHCIIHCTO JJICKTPUUYCCKOI'O ITOJISA, @ OTPULATCIIBHBIX — IMIPOTUB I10JIA

- OPUCHTHUPYIOLICC ,HGfICTBHC BHCEIIHETO SJICKTPUYCCKOI'O IIOJIA Ha COOCTBEHHEIE JHUITOJIBHBIC MO-
MCHTBI MOJICKYJI

- BJIMAHUEC TCIIJIOBOI'O0 ABMXKCHUSA MOJICKYII Ha CTCIICHD IMOJIAPU3alIUU JUDJICKTPUKaA

- BOBHUKHOBCHHUC Y MOJICKYJI MHAYHUPOBAHHOI'O JUITOJBbHOI'O MOMCHTA P MMOMCIICHUN JUDJICK-
TPHUKa BO BHCHIHEE DJICKTPUICCKOC ITOJIC

3amanue Ne 19

. P
MarauTHeIi MOMeHT ~ ™ KOHTYpa ¢ TOKOM OPpUCHTUPOBAH B OAHOPOJHOM BHCITHEM MAarHUTHOM

none B rtax, kak noxasaHo Ha pucyHnkax. [lonoxeHnne KoHTypa yCTOMYMBO M1 MOMEHT CHJI, IEHUCT-
BYIOIIMX Ha HETO, paBeH HYIIO B
ciydae ...

o

3aganue Ne20
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B snekTpruueckoM mosie miocKoro KOHJIEHCaTopa MepeMeiiaeTcs 3apsl —q B HalpaBJIeHUH, YKa3aH-
HOM CTPEJIKOM.

B

~,

Torna pabota cwt moss Ha yuactke AB
paBHa HYIIIO

OTpHIIATEIIbHA

IIOJIOKUTCIIbHAA

3ananue Ne2l
Cuita B3auMOAEICTBUSA JBYX OTPHUIATENBHBIX TOUEYHBIX 3apsAI0B, HAXOAIIUXCS HA paccTossHUA R
Jpyr OT Apyra, paBHa F. PaccTosiHue Mex a1y yacTULlaMH YBEJIMYHIIU B J1Ba paza. UToObI cuiia B3au-
MozelcTBud F He m3MeHuiacey, HaJo. ..

1) xaxxaplil 3aps yBenIUuuTh 1o Moayinio B 1,41 pas

2) KaXIbIi 3aps]] YMEHBIIIUTH 110 MOAYIIO B 2 pa3a

3) KaxIblil 3apsi YBEIUYUTH IO MOJYJIIO B 2 pa3a

4) omuH U3 3apsJIOB YBEIHYHUTH IO MOAYJIIO B 2 pa3a

5) oauH U3 3aps10B YMEHBLIUTH 10 MOJYJIIO B 2 pa3za

3ananue Ne22
[apuky npuBenu B COMPUKOCHOBEHUE U Pa3Beliu Ila HEKOTOPOE PAaCCTOSHUE, TIOCTIe Yero Cuiia ux
B3auMojieiicTBus okazanach paBHoi 40 H. Onpenenure 310 paccrosinue (B cM).

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

3amanue Ne 23
CKJTaJIbIBAFOTCS TPH TAPMOHUYECKUX KOJICOAHHSI OJTHOTO HAIIPABIICHUS C OAMHAKOBBIMU TIEPHOTAMH.
AMIUIUTYIB M HaYalbHbIE (ha3bl KOJIeOaHUN PAaBHBI:

T
A, =lem, @, =

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

" AMrumartyna u (asa pe3yiabTh-
PYIOIETO KOJIEOaH!sI COOTBETCTBEHHO PABHHI ...

T
6 ca, —
5

o

2cem: 0

\ﬁ cAL; g

N2 et BT’T

3amanue Ne 24
Ha pucynke nokazana OpueHTalds BEKTOPOB HANPSHKEHHOCTH DJIEKTPUYECKOTO ( ) 1 MarHUTHO-

H) . y
FO(\ I1OJIEN B DJICKTPOMAarHuTHOW BOJIHE. BeKTOp IIJIOTHOCTH IMOTOKA SHEPTHUHU SJICKTPOMArHuT-
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HOT'0 TOJII OPUCHTUPOBAH B HAIIPABJICHUU ...

3amanue Ne 25
Ha HYTI/I CCTCCTBCHHOI'O CBE€TA ITOMCIICHBI ABC IIJIACTUHKHN Tpra.HI/IHa. HOCHG HpOXO)KI[eHI/IH Injia-

JooJ
cTMHKH | cBeT moaHOCTHIO nonspuszoBad. Eciu ! u “ 2 — uHTeHCMBHOCTH CBeTa, MPOIIEAIIEro

IUTACTUHKH | ¥ 2 COOTBETCTBEHHO, U YTOJI MEXAY HamlpasieHUussMu ontudeckux oceit OO u 0’0’
@ =60°
, T

J, J,

n < CBs3aHbl COOTHOIICHUEM ...

(0)

e

pat
[
~

Sy o
[ I
|

~

o
Il
= [ 5

3amanue Ne 26

AOCOIIOTHO YEpHOE TEJIO U CePOe TEJI0 UMEIOT OAMHAKOBYIO Temiepatypy. [Ipu stom
MHTEHCUBHOCTb M3ITy4EHHUS. ..

OJIMHAKOBAasA y 000MX Tel

0oJIbIIIe y CepoTro Tema

OosblIe Y aOCOTIOTHO YEPHOTO Tea

OIpeIeTIsIeTCs IIIOIAAbI0 TOBEPXHOCTH Tea

3amanue Ne 27

EcTecTBEHHBIN CBET IPOXOAUT YEPE3 CTEKIIIHHYIO IUIACTUHKY U YaCTUYHO nossipusyercs. Eciou Ha
IIyTH CBETA IIOCTABUTH €III€ OJHY TAKYIO JK€ IUIACTUHKY, TO CTEIICHb NOJIAPU3ALUU CBETA .. ..
YBEJIUYUTCS

HE U3MCHHUTCA
YMCHBIIUTCA
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3amanue Ne 28
Pacripenenenrie sHEpPruu B CIEKTPE U3TydeHUsT aOCONFOTHO YEPHOTO Tea B 3aBUCHMOCTH OT Yac-
TOTHI 3mydeHus 11 remneparyp T1 u T2 (T>T2) BepHo npencTaBieHo Ha pUCYHKE. ..

3amaune Ne 29

5

Ha pucyHke nokazana KBapKoBas quarpamma -pacrajia HyKJIOHa.
Id (l]
It oS

DTa [uarpamMma COOTBETCTBYET PEaKIUH ...

n—sn+e +1,
pon+e +V,
po>p+e +7,

n—>p+e +v,

3amanue Ne 30

Eciy MO3UTPOH, IPOTOH, HEWTPoH B & ~ yacTHIa MIMEIOT OMHAKOBYIO JUTMHY BOJIHBI e Bpoiins,
TO HauOOIBIIEH CKOPOCTHIO 00MIAIACT ...

1) nosutpon
2)&% — yactuna
3)HenTpoH

4)npoToH

9.3.1 LLKANA U KPUTEPUN OLLEHUBAHUA
OTBETOB Ha TECTOBbIE BOMPOCHI TECTUPOBAHNA MO UTOraM OCBOEHUSA ANUCLUMIUHDI

- 3auTeHo BbicTaBngeTcsa obyyawLiemycs, ecrnm nonyyeHo 60% n 6onee NnpaBunNbHbIX OTBETOB.
- He 3auTeHo BbicTaBnseTcs obyyatowemMycsi, ecnm nonyyeHo MeHee 60% npaBuMbHbIX OTBETOB.
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10. UHbopmaLMoHHOE U MeToaMnYecKkoe obecneyeHne y4eGHOro npowecca no gucuunsivHe

B cooTBeTCTBUM C OEWCTBYHOLLMMM rOCY4APCTBEHHbIMM TpeboBaHuAMN Ans peanu3auun y4yebHoro
npouecca no aucumniimHe obecneymBatollen kadenpov paspabaTeiBaeTcs U NOCTOSAHHO COBEPLLUEHCTBYETCS
y4yebHo-meToauyeckumin kommnnekc (YMKI), cooTBEeTCTBYHOLMI AaHHON paboyer nporpaMmmMme 1 npunaraemMbii
K Hel. [Npu pa3paboTtke YMK]] kacdbenpa pykoBoACTBYETCS YCTAHOBIIEHHBIMU YHUBEPCUTETOM TPeOOBaHNSMM
K ero CTpykType, cogepxxaHuto n ocbopmrneHuto. B coctas YMK]I BxoasT nepeyncrieHHble HUxe u apyrue
WUCTOYHUKUN Y4ebHOW 1 yuebHO-MeToanYEeCKON Hpopmaumn, cpeacTasa HarnsaHOCTU.

OnekTpoHHasa Bepcus akTyanbHoro YMKI, agantupoBaHHas ans obyyalolmuxcs, BbICTaBMAsSETCS Ha
Intranet-cepeepax BbinyckatoLwero nogpasaeneHnst U B 3reKTPOHHOM MeToanyYeckoMm kabuHeTe obyuvatolle-

rocs.
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