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BBEAEHME

1. HacTosiee n3gaHne siBNAETCA OCHOBHBbIM OpPraHn3aunMoOHHO-MEeTOANYECKUM LOKYMEHTOM y4ebh-
HO-METOAMYECKOro KoMMeKkca no AMCLMNInHE B COCTaBe OCHOBHOW 06pa3oBaTenibHOM Nporpammbl BbiCLLIe-
ro obpasoBaHus (Ol BO). OHo npeaHa3HavyeHOo CTaTb AN HUX METOLMYECKOM OCHOBOW MO OCBOEHUIO AaH-
HOW ANCLMMINHBI.

2. CopepxaTtenbHOM OCHOBOW Ans pa3paboTkM HacTodAwero msgaHust nocnyxuna Paboyasa npo-
rpaMmma y4yebHoM QUCLMNMHDI, YyTBEPXXOEHHAs B yCTAHOBIEHHOM NOpsSiaKe.

3. MeTogun4yeckue acnekTbl HAaCTOSILLEro M3haHusa pasBuUTbl B y4eOHO-METOONYECKOW NuTepaType 1
apyrux paspaboTkax, Bxogswmx B coctae YMK no gaHHow gucumnnuHe.

4. OocTyn oby4atomxcs K anekTpoHHOW Bepcun MeToanyecknx ykasaHum no UsyyeHuo Qucumnmm-
Hbl, 0becneyeH B MHOPMaLMOHHO-00pa3oBaTenbHOM cpeae yHBepcuTeTa.

lMpn 3TOM B SMEKTPOHHYIO BEPCUIO MOTyT ObiTb BHECEHbI TEKyLUME WU3MEHEHMS U OOMOSTHEHWS,
HanpaBfeHHble Ha MOBbILLEHWE KadeCTBa HACTOSALWMX METOAMYECKUX YKa3aHUA OO UX Nepen3faHns B ycTa-
HOBJTEHHOM MOpPSIAKE.

YBaxkaemble oby4atoimecs!

MpucTtynas k uayvyeHuto HoBow Anst Bac y4yebHOM AMCLMNANHBI, HAYHUTE C BOYMYMBOTO MPOYTEHUS
pa3paboTaHHbix ons Bac kadhegpon cneumanbHbIX METOAMYECKMX YyKasaHui. ATO NOMOXeT Bam BoBpems
MOHSATb N NPaBUNbHO OLIEHUTL e€e porb B Ballem obpasoBaHuu.

O3HaKOMUBLUMCL C OpraHn3auUMoOHHLIMU TpeboBaHMAMM Kadeapbl MO 3TOW ANCUUNIIMHE N COU3MEPUB
C HUMK cBOM curbl, Bbl cMoXeTe caenaTte 0CO3HaHHbIN BbIOOP COOCTBEHHON TaKTUMKU U cTpaternn y4yebHon
OesTenbHocTH, ybepeyb cammnx cebsa OT Hepas3yMHbIX PELLUEHU MO OTHOLLEHMIO K HEW B Havarne ceMecTpa, a
He Torga, Korga yxe ctaHeT no3gHo. Mcnonb3ys aTo u3gaHue, Bbl 6€3 4ONONHUTENBHBIX OCIOXHEHWIA MO-
JongeTte K CeMeCcTpoBOW aTTecTauumn no 3Ton gMcuunimMHe. YCnewHocTb atTecTalmm 3aBuUCuT, Npexae Bce-
ro, ot Bac. Ee 3anor — putmnyHas, ueneHanpaeneHHas, BoymumBas ydebHasi paboTa, B uensax obecneve-
HWUSi KOTOPOW M paspaboTaHbl 3TU MeToANYECKMNE YKa3aHUS.



1. MecTo yqe6H017| AucunninuHbl B noArotoBkKke BbiMyCKHUKaA

YyebHasa gncumnnmHa oTHocuTcs k aucumnnuHam Ol yHMBepcuTeTa, COCTaB KOTOPbIX OnpeaenseT-
cs1 By3oMm u TpeboBaHusamu GrocC.

Uenb ducyunnuHbl — copMmpoBaTh LienbHOe NpeacTaBneHne o hm3n4eCcKmX 3aKoHax OKpyKatoLLe-
ro Mmpa B nX eguHCTBE U B3aMOCBA3U, BOOPYXUTb 6aKanaBpos HGOGXOJJ.I/IMbIMVI SHaHMAMU ONA peLlleHna Hayd-
HO-TEXHUYECKMX 3aday B TeOpeTUHECKMX U NPpUKNnagHbiX acnekrax, CbOpMI/IpOBaTb YMEHUA CTPOUTb q)mmqecme
MOZENN MPOMCXOASALLEr0 W YyCTaHaBNMBaTb CBA3b MEXAY SIBMNEHUSIMU, MPUBUTL MOHMMAHWE MPUYUHHO-
CNeACTBEHHOW CBA3M MeXay sSIBNEHUSIMM.

B xo0de oceoeHust ducyuniuHbl 06y4yaroujulicsi OO/IKeH:

MMeTb: LIeNocTHoe MpefcTaBlieHne 0 PU3NYECKMX 3aKOHaX OKpY)KaloLero mvpa B MX eOuHCTBE U
B3aMMOCBSA3M

BrnageTb. HaBblkaMu ONMcaHMs (PU3NYECKMX ABINEHMUI U NPOLIECCOB, NMaHUPOBaHUS U NPOBEAEHNS
PU3NYECKMX IKCMEPUMEHTOB

3HaTb: OCHOBHblIE (*)I/ISI/ILIeCKI/Ie ABJITEHUA, ¢)yH,D,aMeHTaJ'IbeIe NOHATUA, 3aKOHbl €CTeCTBEHHOHayu4-
HbIX AgncunninH

YMeTb: Ha NpakTuke NpuMeHATb 3aKOHbl eCTECTBEHHOHaY4YHbIX AUCUUNIINH,

dusnyeckme ABneHns

00 BACHATb OCHOBHbIE

1.1.MepeyeHb KOMMETEHUUIN C YKazaHMeM 3TanoB ux (hOpMUPOBAHUA B pe3yrbTaTe OCBOEHUS y4eb-
HOW AUCLMUNMVHBI:

KomneteHuuu, .
Kog n Hanme- KoMnoHeHTbI KOMNeTeHUUn,
B hopMUpPOBaHNM KOTO- N
PbIX 33Ae/iCTBOBaHA ANC- HOBaHUe UH- cdopmupyemble B pamkax AaHHOW AMCLMNINHYI
— AvkaTopa Ao- (kaKk oXXngaembln pe3ynbTaT ee OCBOEHMS)
CTUXEHUN
3HaTb W MOHU- yMeTb genatb BNageTb HaBblkaMu
Koq HauMeHoBaHue KOMMNeTeHUUn 4
MaTb (oencTBoBaTb) (vmeTb HaBbIKKW)
1 2 3 4
O6uwenpodeccuoHanbHble KOMMNETEHLUN
OrlK-1 | CnocobeH pewatb | UWO-1onk1  [e- | ocHoBHbIE n- | OB6BACHATL OC- MCNONb30BaHUS OC-
TMNOBbIE  3aJauyn | MOHCTpUPYET 3n4yeckme sB- HOBHble HabIto- HOBHbIX 3aKOHOB
npodeccunoHanb- 3HaHWE OCHOB- | NIEHNs N oc- Jaemble Npupoa- | ecTeCTBEHHOHayu-
HON OEeATENbHOCTU | HbIX 3aKOHOB | HOBHbIE 3aKOHbI | Hbl€ N TEXHOrEH- HbIX OUCLMMANH U
Ha OCHOBE 3HaHWM | MatemaTunye- €CTECTBEHHO- Hble SABNEeHns n NPVHUMUMNOB B BaX-
OCHOBHbIX 3aKOHOB | CKMX, ecTe- | HayYHbIX guc- apbekTbl C NO3K- | HEMLUNX NpaKTUYe-
MaTeMaTU4yeckux U | CTBEHHOHay4- UUNAWH, TpaHu- | uun pyHoameH- CKMX MPUITOXKEHUSX
€CTECTBEHHbIX HbiIX W o00We- | ubl X Npume- TanbHbIX hn3u-
Hayk C npumeHe- | npodeccno- HUMOCTM YeCKux B3anMo-
HMEM  WHAQOPMa- | HamNbHbIX  OuC- JENCTBUN;
LIMOHHO- UUNIINH, Heob- ncnonb3oBaTb
KOMMYHMKaLNOH- XoOuMMbIX AN MeTodbl agekBar-
HbIX TEXHOMNOINMN peLlueHns Tuno- HOro mamnyecko-
BblX 33agad B ro u matemaTtuye-
obnactn arpo- CKOro Mogenvpo-
HOMMK BaHUSA, a Takke
NPUMEHATbL METO-
Obl PU3nKo-
MaTeMaTU4ecKoro
aHarnusa K petue-
HUIO KOHKPETHbIX
€CTeCTBEHHOHa-
YUYHbIX U TEXHUYE-
CKMX 3agaM




1.2. OnucaHue nokasareneu, KputepueB U LWKan oueHnBaHusa n 3tanos CbOpMVIpOBaHVISI KOMMeTeHLuUn B paMKax ANCUUMIINHDbI

YpoBHU CHOPMUPOBAHHOCTU KOMMNETEHLMNN

KOMMeTeHUUs He cpopmMu-

MWUHUMAIbHbIN

cpegHun

BbICOKWUN

Ons pelueHns
TUMOBbLIX 3a-
nad B obnactu
arpoHoOMuK

1 aHanu3 nHdgop-
mMauuu u3 pas-
TINYHBIX UCTOYHM-
KoB 1 6a3 aaH-
HbIX, NpeacTaB-
natb ee B Tpeby-
eMoM dopmarTe ¢
MCMNONb30BaHNEM

aBneHnss n adekTol ¢ no-

3y pyHAaMeHTanbHbIX
PUsnyecknx B3ammMopen-
CTBUN;

MCnonb3oBaTb MeToabl

afeksaTHOro u3nyeckoro u
MaTeMaTUYecKkoro Moaenu-
poBaHusi, a TaKkke npume-

TeXHOreHHble ABM1IeHNA U

acpdekTbl € No3numn
byHAaMeHTanbHbIX
huranyeckmx B3anMo-
NEenCcTBUI;

ucnonb3oBaTe  MeToAbl
afekBaTHOro  dusnye-

CKOro u matematun4ecko-

HOFeHHble sIBNeHus n ag-
dekTbl ¢ no3vumn cyHaa-
MEeHTarnbHbIX  PU3NYECKUX
B3aUMOAENCTBUN;

1crnonbL3oBaTb MeToAbl
afeKkBaTHoro ouanyeckoro
M MatemaTtuyeckoro Mo-
OenupoBaHusi, a Takke

Hble U TeXHOTeHHbIEe siBMe-
HUSA 1 3 PEKTbI C NO3NLMN
dyHOAaMeHTanbHbIX PU3an-
YeCkux B3aMMOOENCTBUN;

MCMonb30BaThb MeTozbl
afeKBaTHOro ¢man4eckoro
M MaTemMaTUyeckoro Mo-
JenvpoBaHusi, a Takke
NPUMEHATb MeToabl hr3n-

poBaHa
OueHKM cchOpMUPOBAHHOCTM KOMMNETEHLMI
2 4 5
OueHka «Heydosnemeopu- | OueHka  «ydoernemeo- | OueHKa «Xopowox OueHka «omiu4yHoO»
Ko MHamK- MokaaaTens oue- |M€1bHO» p)t(Jmeano» Gopb! 1t cpen-
Wkpekc u HUBAHUS — 3Ha- apakTepucTuka chopMMPOBAHHOCTH KOMNETEHLMM
Ha3BaHue TOpa AocTu- | VHaukaTope! komne- HISt, yMEHNSI, KomneTeHuUys B NonHoi CdopmmpoBaHHOCTL CcpopmmnpoBaHHOCTb KoM- | CchopMUPOBAHHOCTL kom- | CTBA KOHTPOnA
KomneTeHLyn | REHUM KOMNE- TeHuum HaBbIkM (Brlaje- | Mepe He chopMmMpoBaHa. KOMMETEHLMW COOTBET- neTeHUWX B LLEMOM COOT- neTeHLWN NONHOCTbIO opmupoBaHus
TeHUMN HWs1) MMetoLmxcst 3HaHuiA, yme- CTBYET MUHMUMATbHbLIM BeTCTBYyeT Tpe6GoBaHmAM. cooTBeTcTByeT TpeGosa- koMneTeHuun
HWI 1 HaBbIKOB HEOCTaTOY- TpeboaHuam. Nmetro- MmetoLumxcst 3HaHuit, yme- HUsIM. ViMetoLmxcs 3Ha-
HO ANS peLueHnst npakTuye- LIMXCS 3HAHWI, YMEHUNR, HUI, HaBbIKOB U MOTMBA- HWWA, YMEHWI, HaBbIKOB 1
Ckux (NpogpeccroHarbHbIX) HaBbIKOB B L,esIoM J0- LM B LLerioM JOCTaTO4HO MOTUBaLMM B NOMHON Me-
3agay CTaTOYHO AN peLueHunst ONs pelleHns cTaHaapT- pe [OCTaToO4HO ANs peLue-
npakTuyeckmx (npodpec- HbIX NpaKkTu4eckmx (npo- HWS CNOXHbIX NpaKkTnye-
CMOHarnbHbIX) 3agay deccuoHarnbHbIX) 3agay ckux (npodpeccroHans-
HbIX) 3agad
KpuTepum oueHnBaHus
MonHoTa 3HaHuiA 3HaeT cnocobbl 1 | He 3HaeT ocHOBHble ¢uau- | MoBepxHOCTHO 3HaeT | CBoboaHo opueHTupyeTcs | B coBeplueHcTBe 3HaeT
& s OCHOBbI MOMUCKa, Yeckne SABMEHWS W OCHOB- | OCHOBHble (OM3NYeckne | B OCHOBHbIX (DU3NYECKUX | OCHOBHbIE dmsmnyeckne €73
O x XpaHeHusi, obpa- Hble 3aKOHbl €CTECTBEHHO- | SIBMEHUS W OCHOBHbIe | SIBMEHUSX W  OCHOBHbIX | SIBMEHUS W OCHOBHbIE 3a- o %
,g % GOTKM 1 aHanu3a HayYHbIX AUCLUMMIWH, rpa- | 3aKOHbl eCTeCTBEHHOHa- | 3aKOHaX €eCTECTBEHHOHA- | KOHbl ~ €CTEeCTBEHHOHayu- § ()
22 nHopmaLmm n3 HULbI UX NPUMEHUMOCTH YYHBIX AWUCUMMNWH, pa- | YYHbIX AWUCUMMNWH, TPaHW- | HbIX OVCLMMMWH, rpaHuubl ) 8
£g I pPasnuyHbIX Uc- HULbI X NPUMEHUMOCTM | LiaX WX NPUMEHUMOCTU WX NPUMEHNMOCTY <k
299 TOYHMKOB 1 6a3 $2
% E =) O-1onk1 de- JaHHbIX, Npea- z g_
g = 2 < MOHCTpUpyeT CTaBneHns H- 82
g2 _8_ = 3HaHuWe oc- dopmauumm B Tpe- Xz
8 z I e HOBHbIX 3aKO- 6yemom copmate 593
S %<2 | HoBwmarema- C MCMOMb30BaHN- 2g
FANA § TUYECKUX, eM uHopmauu- é g
33 x €CTeCTBEHHO- OHHbIX, KOMIMbO- S F
o353 HayYHbIX U TEPHbIX U ceTe- c8
3 P 3 o6Lienpodec- BbIX TEXHOOTUN 3 g
Q ,g = % CUOHarbHbIX Hanuune ymenuin YmeeT ocywiectB- | He ymeeT o06bsicHsTe oc- | Cnabo ymeeT o06bsic- | CBoGogHo ymeeT o6bsic- | B coBeplieHcTBe ymeeT ) ’g
502 OVCLMNINH, NATb NOMUCK, Xpa- HOBHblE Habnogaemble | HATb OCHOBHble Habnio- | HATb OCHOBHblE Habnaa- | 06bBACHATH OCHOBHblE 53
2> HeobXxoanMbIX HeHne, 06paboTKy | MPUPOAHbIE W TEeXHOTEHHble | AaeMble MNPUPOAHbIE W | eMble MPUPOoAdHble U Tex- | Habnogaemble  NPUPOA- 5
Bt 38
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MHOPMaLMOH-
HbIX, KOMMNbIOTEP-
HbIX 1 CEeTEBbIX

HATE  MeToabl  hU3KKO-
MaTeMaTUYeCcKoro aHanmaa k
PELUEHUI0 KOHKPETHbIX ecTe-

ro MopenupoBsaHus, a
Takke NpPUMEHsTb MeTo-
bl dn3mko-

NPUMEHATb MeToAbl Pusn-
KO-MaTeMmaTn4eckoro aHa-

N13a K peLleHuNto KOHKpeT-

KO-MaTeMaTU4yeckoro aHa-
N13a K peLleHut0 KOHKpeT-

KoHTponbHasi paboTa
dpoHTanbHas 6ecena




TEXHONOormm

CTBEHHOHAYy4HbIX W TEeXHU-
YeCkux 3agad

mMaTemMaTu4eckoro aHa-
n1M3a K PEeLUEHU0 KOH-
KPETHbIX ~ €CTeCTBEHHO-
Hay4HbIX U TEXHUYECKMX
3agad

HbIX €CTeCTBEHHOHay4YHbIX
N TEXHUYECKNUX 3aga4d

HbIX €CTeCTBEHHOHay4HbIX
N TEXHUYECKNX 3adaud

Hanuune HasbikoB
(BnapeHuve onbiToMm)

BnageeT HaBbI-
Kamu rnoucka,
XpaHeHue, obpa-
60TKy M aHanu3a
MHopMaLumm 13
pasnuyHbIX Uc-
TOYHMKOB U 6a3
OaHHbIX, Npes-
CTaBMNeHUs UH-
dopmauum B Tpe-
byemom copmate
C UCMonb30BaHu-
em nHdpopmMaum-
OHHBbIX, KOMMbHO-
TepHbIX U ceTe-
BbIX TEXHONOMMN

He Bnapgeet HaBblkamun uC-
nonb30BaHus OCHOBHbIX
3aKOHOB E€CTECTBEHHOHayu-
HbIX AUCUMMMWH U NPUHLK-
NoB B BaXXHEWLUMX NpaKTu-
YECKMX MPUINOXKEHUSIX

Cnabo Bnageet HaBbl-
Kamu MCMNonb30BaHUs
OCHOBHbIX 3aKOHOB
€CTeCTBEHHOHAaYYHbIX
OVUCLUMNIIVH U MPUHLMINOB
B BaXXHEMLUMX NpaKkTuye-
CKMX NPUIOKEHUSX

CBobogHO BnageeT HaBbl-
KaMu MCMonb30BaHUs OcC-
HOBHbIX 3aKOHOB ecTe-
CTBEHHOHAYYHbIX  OUCLM-
NIAVH M NPUHLUMMOB B BaX-
HeMwnx NpakTU4YecKmx
NPUNOXEHUSAX

B cosepweHcTBe Bnageet
HaBblKaMy MCMONb30BaHNS
OCHOBHbIX 3aKOHOB €ecTe-
CTBEHHOHAYYHbIX  AWUCLU-
NAVH 1M NPYHUMMNOB B BaX-
HEeNLmnX NpaKkTU4ecKnx
NPUNOXEHNAX




2. CTpyKTypa y4e6HOM paboThl, coaepKaHue u TPyAOEMKOCTb OCHOBHbIX 3JIEMEHTOB AUC-

UMNJINHbI

TpyooemkocTb,

vyac

ceMecTp, Kypc*

Bug yuebHown paboTbl

o4yHas
dopma
Ne cem. -1
1. AyauTopHble 3aHATUSA, BCEro 54
- nekunun 22
- MpaKkTUyeckue 3aHaTus (BKNOYas ceMyHapbl) 4
- nabopaTtopHble paboTbl 28
2. BHeayauTopHas akageMuyeckas paboTta 54
2.1 ®PuKcuMpoBaHHble BUAblI BHEAYAUTOPHbIX CAMOCTOSAITENbHbIX pPaboT: 10
BbinonHeHve 1 caada nHAMBMAYaNbHOro 3agaHns B BUAE KOHTPObHON paboThl 10
2.2 CamocTosiTenbHOe Uu3yveHue TeM/BonpocoB NporpamMmmbl 20
2.3 CamonopfrotoBKa K ayAUTOPHbLIM 3aHATUAM 14
2.4 CamonoAroToBKa K y4acTUIO M y4acTue B KOHTPOJIbHO-OLeHOUYHbIX Meponpu-
ATUAX, NPOBOAMMbIX B paMKaXx TEKYLLIEro KOHTPONS OCBOEHWUSt AUCUMNNNHBI (3@ UCKITO- 10
YeHueM y4YméHHbIX 8 nn. 2.1 —2.2):
3. MonyyeHune 3a4éTa N0 UTOraM OCBOEHUS AUCLUNIIUHbI
Yachbl 108
OBLLUAA TpyaoeMKoCTb AUCLUNIIUHDI: 3aveTHBIE SANANLE! 3

lMpumeyaHue:
* — cemMecmp — AN O4HOWN U O4HO-3a04HON HOPMbI 0BY4EHUS, KypC — AN 3a04HON (hOPMbl 0By4eHUS;

YeTHO-rpacpuyeckor (pacyeTHo-aHanMTn4yeckon) paboTsl 1 Ap.;

** — KP/KIN, pedeparta/acce/npe3eHTaLmmn, KOHTPONbLHON paboTbl (4NsA oby4vatowmxcs 3ao4HON hopmbl 0ByyeHust), pac-

2.2. YKkpynHEHHas coaepkaTesnibHasi CTPYKTypa y4eObHOM AnCuUMnimnHbI M o6wasn cxema e€ peanusa-
LMu B y4eGHOM npouecce
TpynoeMKocTb pasgena v ee pacrnpegeneHne < & =
no Bugam y4ebHon paboThl, Yac. = -8- %
AyautopHas pabota BAPC o g < -y
3aHATNS 0 _ | Iocg
® JoFs |S23%
Homep 1 HanmeHoBaHue o ° 3 a0 I 5 o
pasgena AMCLMNNNHBI. 3 < | s 2 T |2 g oh | e
YKpYNHEHHble TeMbl pasgerna =} [ 5188 & © |83 2322|525
O (0] g s e (0] o dl =2« = C o @
° g [] = (] 8 Q m Q c O ® s = o
= E X Q S O 3 g' oI9S
Z © e) Qe o a £ ®
° Q O = E o Q@
22| ¢© 8 5 z3
= M % <
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2 3 4 5 6 7 8 9 10
OyHas dopma o6y4eHus
1 :)VII/I;I:I‘-IGCKI/IG OCHOBBI KInaccu4eckomn mexa- 17 8 4 4 9 s x ONK-1
no,
2 | MonekynspHas cdusnka u TepmognHamumka 21 12 4 2 6 9 o3 § % OlnK-1
3 | OnekTpuyectso 1 MarHetusm 23 14 4 2 8 9 § 22z ) OrlK-1
4 | KonebaHus v BOmMHbI 17 8 4 4 9 3 S 8 ('% s OlK-1
5 | Ontuka 17 | 8 4 4 9 [3]8F¢g OMK-1
6 | Atom 1 Agpo 13 4 2 2 9 4 OlK-1
MpomexyTouHas atTectauus 3auetc
OL|EHKOW
WUTtoro no aucumnnuie | 108 54 22 4 28 54 10




3. O6wme opraHnsaumMoHHble TpeboBaHUsA K y4e6HoM paboTe oby4arowerocs
3.1. OpraHu3aumsa 3aHATUM U TpeboBaHUA K y4ebHOM paboTe obyuyatowlerocsi
OpraHusaumst 3aHATMI NO OUCLUNAMHE HOCUT UUKNMYecKMn xapaktep. Mo pasgenam npegycMoTpeHa
B3aMMOyBA3aHHas Lienoyka y4ebHbix paboT: nekunsa — camoctosTensHas pabora obydvatowmxes (ayamrtop-
Hasi U BHeayauTopHas). Ha 3aHATusAX cTygeH4yeckasi rpynna nonyyaeT 3agaHus U pekoMeHgauun.
[na cBoeBpeMEeHHOW NoMoLLM 0ByvaloWwmnMcsa Npyu U3ydeHUn OUCLUUNIWHBLI Kadheapon OpraHuayroTcs
WHOMBUOYanbHbIE U rPYNMNOBbIE KOHCYIbTaL MK, yCTaHAaBNMBAETCS BPEMS NPMeMa BbINOMHEHHBLIX paborT.
YuntbiBass cTaTyC OUCUUMIMMHBI K €€ W3YYEHUIO MpeabsBnsioTca creaylwmve opraHvM3aunoHHbIe
TpeboBaHus;:
- obssaTenbHoOe nocelleHne obyyaLmnMcs BCEX BUOOB ayaUTOPHbIX 3aHATUN;
- BE[EHWE KOHCMEKTa B X0A4€e NEKUMOHHbIX 3aHATUN;
- KayecCTBEHHasi camoCTosiTENbHasA NOArOTOBKA K MPaKTUYECKUM 3aHATUAM, akTUBHasi paboTta Ha HuX;
- aKTUBHas, pUTMUYHas CaMoCTOsATEeNbHas ayauTopHas U BHeayauTopHas paboTta obydvaroulierocs B
COOTBETCTBMM C MMaHOM-rpadpmkom, NpeacTaBneHHbIM B Tabnuvue 2.4; CBOEBpEMEHHasi caaya npeno-
JaBaTento OTYETHbIX JOKYMEHTOB MO aygUTOPHbIM M BHEAYAUTOPHbLIM Buaam pabor;
- B Cry4Yae Hanuuusi NponyLeHHbIX obyYyalowmMest 3aHaTUSM, Heo6XoaUMO NONYYUTb KOHCYbTauuMo
Nno NOAroTOBKE M OYOPMITEHUIO OTAENBbHBIX BUOOB 3a4aHUN.
[ns ycnewHoro oCBOEHUS AWUCLMNMMHBLI, obydatowemycsa npeanaraTcs y4ebHO-MHpopMaLMOHHbIe
WCTOYHUKM B BUAE y4ebHOM, y4eOHO-MeToaNYECKO NMTepaTypbl MO BCEM pasgenam.

4. JleKUMOoHHbIe 3aHATUSA

Ona M3yvaromx gucunniimHy YMTaroTcAa Jekunn B COOTBETCTBMM C MITaHOM, npeacraBiieHHbIM B Tabnuue 3.

Tabrnuya 3 - JIeKUMOHHbIN KypcC.

TpyooeMKoCTb
Ne no pasgeny,
vac. [MpuMeHsieMble UHTep-

Tema nekunm. OCHOBHbIE BOMPOCHI TEMbI aKTVBHblEe OPMBI
00yyeHus

pasge-
na

=
=
=) oYHas
o)
c
2

3 4 5

=

Tema: Pusunyeckme OCHOBbI KNnaccuU4yecKom mexa-
HUKM

1 | KuHemaTuka mexaHun4yeckoro asmxeHusi. KoopgmHat-
Hbl, BEKTOPHbIN MeToAbl onucaHus asmxeHns. Kuxe- 2
MaTUKa ABMXXEHME N0 OKPYXXHOCTW.

OuHamuka. 3akoHbl AMHAMUKN. 3aKOH COXpaHeHUs
umnyneca. Macca, cuna, umnynbc. MOMeHT cunbl, 1
MOMEHT umnynbca. OCHOBHOW 3aKOH AMHAMUKK Bpa-
2 | warenbHOro ABMXeHust

PaboTa n aHeprusi. PaboTta nepemeHHom cunbl. KuHe-
MaTu4eckasi U noTeHuManbHasa aHeprusi. 3aKoH co- 1
XpaHEHUs1 MEXaHUYECKOW 3HEPrnm

Jlekumsa — Busyanmsa-
ums

Tema: MonekynsipHasi ¢pusnka n TepmoanHamMumKa
TepMoanHaMNYECKNn U M-K METOAbl N3yYeHNs Mak-
3 | poten. VigeanbHbin ras. OCHOBHOE YpaBHEHME MOre- >
KyNsipHO — KMHEeTU4eckon Teopmmn. CpegHsasi aHeprms
MONeKybl

2 BHyTpeHHsa aHeprua ngeanbHoro rasa. Tennorta,
paboTa. NepBoe Hayano TepMoaANHaMUKM U ero nNpu-
MeHeHune B usonpoueccam. Obpatumble n He obpaTtu- >
Mble npouecckl. Linkn KapHo. BTopoe Havyano tepmo-
AVNHaMUKN. DHTPONUS, eé cTaTuyecKkoe TonkoBaHue u
CBSA3b C TEPMOAMHAMUYECKOW BEPOATHOCTLIO




Tema: GneKTpVI'-IeCTBO U MarHeTuim

OnekTpocTaTvka. AnemMeHTapHbIn 3apsg. 3akoH co-
XpaHeHus 3apsiga. dnekTpunyeckoe none, 3akoH Kyno-
Ha. Teopema Maycca e€ npumeHeHne ans pacyéTta

5 | nonei. PaboTa cun nomns no nepemMeLLeHnto To4eyHo-
ro 3apsiga. Lupkynauusa sektopa HanpshkéHHocTu. o-
TeHuman. CBs3b HaNPsKEHHOCTU N NOTeHuunana.

MMOCTOSIHHBIN TOK. YCNOBUS CyLLECTBOBaHUA Toka. 3a-
koH Owma. NMpaBuna Kupxroda n ero npumeHeHns 1

3 MarHuTHoe none. Baanmogencraume TokoB. 3akoH Am-
nepa. 3akoH bno-Caeapa-Jlannaca n ero npymeHeHne
K pacyéTy nosen: nong KpyroBoro Toka, NpsiMoro Toka. 1
MarHuTHbIN noTok. PaboTa MarHUTHOro Nons.

FBneHne aneKkTpomMarHMTHOM UHAYKUMW. MarHutHble
cBONCTBA BellecTBa. LiMpkynsaumsa Bektopa MarHMTHOM
nHAYyKUUK. AsrneHne camouvHaykumu. TpaHcgopmarto- 1
pbl. QHEPrNsi MarHUTHOrO NONsi. NEKTpPOMarHMTHas
Teopus MakcBenna ans 3/m nons.

Tema: Kone6aHus v BonHbI

1. FapMoHun4yeckne konebaHus. HesaTyxatowme anek-
7 | Tpnyeckue n mexaHuveckme konebanus. Konebarenb-
HbIN KOHTYP. MaaTHuKK. CnoXeHne rapMOHNYECKMX
konebaHun.

Jlekuma c sapaHee
2 3annaHnpoBaHHbIMMU
oLmbKamm

2. 3atyxawwme konebaHusa (anekTpmyeckne n Mmexa-
Huyeckue). Aneprogunyeckuin npouecc .BblHyxaeHHble 1
8 | konebaHusi. Pe3oHaHc. MNepeMeHHbIV TOK.

BonHoBble npouecckl. BonHoBoe ypaBHeHue (ogHo-
MepHoe). Pa3oBas 1 rpynnoBasi CKOPOCTb.

Tema: OnTUKa

UHTepdepeHuns ceeTa. HTepdepeHums cBeTa B

9 | TOHKMX nnéxkax. NpoceeTneHne ontukn. NHTepdepo-
MeTpbl 2
5 Ovdpakums ceeta. Audpakuunsa peHend. Qudpakums
dpayHrogepa

Monapusaums ceeta. EcTecTBEHHbIN N NONAPU3OBaH-

N nx npumeHeHue.

10 | HbI cBeT. 3akoHbl BprocTepa n Mantoca. MNonsiponapl 2 MpobnemHas nekumsi

Tema: Atom. Agpo

ATom Bogopoaa no Pesepcopay - bopy. MNMponcxox-
AeHus nuHendaToro cnektpa sogopoaa. CepuansHas 1

6 | 11 dopmyna

CTtpoeHue atoma. M3otonbl. PagnoaktusHocTe. Agep-
Hasa peakuus. 3aKoHbl COXpaHEeHUS B OEPHbIX peak-

1
uuax. LlenHasa peakunst geneHus. dnemeHTbl U3nKu
3NeMeHTapHbIX YacTuL
Obwasg TpyJoeMKOCTb NEKLUMOHHOro Kypca 22 X
Bcero nekuun no gucumninHe: | yac. M3 HMX B UHTEpPAKTUBHOW hopMe: yac.
- O4Hasa popma obyyeHus | 22 - OYHas popma o0by4eHus 6

lMpumeyarus:
- MaTepuanbHo-TexHUYeckoe obecrneveHne NekUmoHHoro kypca — cMm. NpunoxeHue 6;

- obecrneyeHmne NEKLMOHHOIO Kypca y4eGHOM, y4ebHO-MeTOAUYECKON NMUTEPATYPOIA U UHBIMK BUGNMOTEY-
HO-UHPOPMAaLMOHHBIMU pecypcamu U cpeacTBamMy obecrnevyeHns o6pasoBaTenibHOro NpoLecca — CM.

MNpunoxenna 1 n 2.




5. MpakTnyeckne 3aHATUA MO AUCLMUMIIMHE U NOATOTOBKA K HUM
MpakTnyeckne 1 nabopaTopHble 3aHSATUA MO Kypcy MPOBOASATCA B COOTBETCTBUM C MIlaHOM, npen-
CTaBneHHbIM B Tabnuue 4 n Tabnuue 5

Tabnuua 4 - NpMepHbIN TeMaTUYeCKUM NaH NMpPaKTUYeCKUX 3aHATUM NO pasaenam y4yebHoM aucuunnu-
HblI

TpynoemkocTb
Ne no pasgeny,
yac.
Tema 3aHaTHSA / Ucnonb3yemble | CBA3b 3a-
od © MpumepHble Bonpockl Ha o6CykaeHne MHTEepPaKTUBHbIE HSATUS C
cg S ~ *% *
gy E (NS ceMynHapCcKnx 3aHATUI) dopmbl BAPC
gd & Oo4yHas
89 &
53 8
112 3 4 5 6

Tema: MonekynsipHasa m3nka u TepmoanHaMuka

BHyTpeHHss1 aHeprus ugeansHoro rasa. Tennota, paboTa.
MepBoe Hayano TepMOANHAMUKM 1 €70 NPUMEHEHNE B 1 ocn
2 1 | nsonpoueccam

ObpaTumble M He obOpaTumble npouecchl. Lunkn KapHo.
BTopoe Havano tepMoaMHaMUKW. DHTPONUS, €€ cTaTuyeckoe 1 ocn
TONIKOBaHWE U CBSA3b C TEPMOAMHAMMUYECKON BEPOATHOCTHHO

Tema: dneKTpM4ecTBO U1 MarHeTU3m

MarHutHoe none. B3aumopencrteume TOkOB. 3akoH Amnepa.
3akoH Buno-CaBapa-Jlannaca n ero npMMeHeHWe K pacuyéty
nofnen: noms KpyroBoro Toka, MPSAMOro Toka. MarHWTHbIN
noTok. Pabota MarHutHoro nons.

1 ocn

fBneHne anekTpoMarHUTHOW MHAYKUMW. MarHuTHble cBOMCTBaA
BewecTtBa. Linpkynsuus BekTopa MarHUTHOW  MHAOYKLUN.
fABneHve  camouHaykumn.  TpaHcdhopmaTopbl.  JHeprus 1 ocCrl
MarHUTHOro nons. AnekTrpoMarHuTHasa Teopust Makceenna ons
3/m nons

Bcero npakTuyeckux 3aHATUM NO AUCUUNIUHE: | 4ac. M3 HUX B MHTEPaKTUBHOMN yac.
copme:

- 04YHas dopma 0byyeHus 4 - 04yHasa dopma obyyeHus -

B TOM yncne B hopme CeMUHAPCKUX 3aHSATUN

- OYHas popma 0byyeHus -

* YcnoeHble 0603HaYeHUs:
OCI — npegycmoTpeHa obsizaTenbHas camonoaroToBka k 3aHsaTuio; Y3 CPC — Ha 3aHsATUM BblgaeTcs 3ajaHne Ha koHkpeTHyio BAPC; MNP
CPC - 3aHaTMe cogepxatenbHo 6asupyeTcst Ha pesynbTatax BbiMONHEHUs1 obyyaroLmmest koHkpeTHon BAPC.

** B T.4. Npy ucnone3osaHun matepuanos MOOK «HassaHve», HasBaHve BY3a-pa3paboTunka, HasBaHne nnaTdopMbl U CCbinka Ha Kypc (C
ykasaHveM AaTbl nocrnegHero obpalleHns) (3anonHseTcst B criyyae ocyliectsneHns obpa3oBaTenbHOro npoLecca ¢ UCnonb3oBaHNeM Mac-
COBbIX OTKPbITbIX OHNanH-kypcoe (MOOK) no noamoaenu 3 «MOOK kak anemeHT akTmBaumu oby4yeHns B ayAUTOpuM Ha OCHOBE npeasapu-
TEMbHOTO CaMOCTOSITENBLHOrO N3Y4YeHUs»)

lMpumeyaHusi:

- MaTepuarnbHO-TEXHNYecKoe obecneyeHre NpakTUYECKNX 3aHSATUIN — cM. [NpunoxeHue 6;

- obecneyeHne NpaKkTU4ECKUX 3aHATUI y4ebHON, y4eBHO-METOANYECKON NMTepPaTypor 1 UHbIMKM BUBNNOTEYHO-UHDOPMAaLIMOHHBIMK pecyp-
camu u cpefctsamu obecneveHusi obpasoBaTtenbHoOro npouecca — cM. MNpunoxexus 1 un 2.

MogrotoBka OGYYalOLLMXCS K MPaKTUYECKUM 3aHATHSIM OCYLLIECTBNSIETC C y4eTOM OOLLUEel CTPYKTYpbl
y4yebHoro npouecca. Ha npakTnyeckmx 3aHATUAX OCYLLIECTBNSIETCA BXOOHOM U TEKYLLMIM ayaUTOPHbIN KOHTPOMb B
BMJEe 0npoca, Mo OCHOBHBLIM MOHATUSM AUCLMNTIMHBI.

MoaroToBKa K NPaKTUHMECKUM 3aHATUS NoApas3yMeBaeT BhIMONMHEHWE AOoMalLHero 3afaHus K ovepea-
HOMY 3aHATUIO MO 3alaHUAM MperoaaBaTens, BblaBaeMbIM B KOHLIE NpeablayLlero 3aHATUS. Ons ocy-
LLleCTBIEHNS paboThl MO MOATOTOBKE K 3aHATMSIM, HEOOX0AMMO O3HAKOMUTLCS C METOAUYECKUMU YKA3aHUAMM M0
OVICUMNIMHE, BHUMATENBHO 03HAaKOMUTLCS C NIUTEPATYPON M SMEKTPOHHLIMK pPecypcamm, C pekoMeHaaUMsMA Mo
MoAroToBKe, BOMPOCaMU Ar1s1 CAMOKOHTPOIS.
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Tabnuua 5 NpuMepHbIN TeMaTUYeCKun nrnaH nabopaTopHbIX 3aHATUM NO pa3genam AUCLUMNIIUHbI

TpyooemkocTb
Ne pyA Csasb ¢ BAPC Q
J1IP, yac 2
. . @
oF | 8% €&
s Q o [*N ® S
s o I
o= = oD
o E Q ==
@ I ° & I
2 Tema nabopaTopHoi paboTbl T 5 © =9
3 * x patop p 8 £ 2 o ©
=) ™ o OYHas Q v 22 33
™ = = O ® - o s s
g S x o o 0 Q
&) m © = x O
> 0 E = I g
S s E [}
o O I s
o T P =
C o) (sg % o
cC o c
1 2 3 4 5 6 7 8
«Mopsnok 06paboTkM pesynbLTaToOB NPY NPSMbIX
1 1 namepeHusixy». «OnpegeneHne reoMmeTpuyeckmx 2 + -
1 pa3MepoB TEN M BblYUCIIEHNE OLLUMOOKY.
> > Onpegenexune yckopeHusi cBO60AHOro nageHus > + )
npv NOMOLLM MaTeEMaTUYECKOro MasiTHMKA.
MccnepgoBaHue nsonpoleccos OneMeHTbl
yebHom
3 3 2 + - y
KOHpe-
peHunmn
2
4 4 Onpepenexue koaddurumeHTa NOBEPXHOCTHOTO > + )
HaTSHKEHNS! XKUOKOCTU
5 5 OnpepeneHne yaenbHOW TEMMOEMKOCTU TBEPAOro 5 + )
Tena
6 6 MaMepeHne yaenbHoro conpoTuBEHNs MPOBOAHM- 5 + i
Ka
M3yueHne anekTpnyeckmx Lenen NnoCToAHHOro To- OnemeHThbI
Ka yebHom
7 | 7 2 + - y
3 KOHdpe-
peHunm
8 8 MccnenoBaHmne TeMnepaTypHOW 3aBUCUMOCTM CO- 5 + i
NPOTVBNEHUSA METANMOB M NONyNpPOBOAHWUKOB
M3yyeHne MarHUTHOro Norns KaTyLUKUC TOKOM,
9 9 SNEKTPOMAarHMTHOM MHOYKUUM CaMOVHOYKUUN U 2 + -
B3aMMHOW MHAOYKLUK
10 10 | Cesa3aHHble rapMoHMyeckme konebaHusa 2 + -
4 M3yuyeHne anekTpuyeckoro kornedaTenbHOro KoH-
11 | 11 Y P 2 + ;
Typa
OnpegeneHne OoKYCHOro pacCTOsIHNS CUCTEMbI
12 | 12 peA poky P 2 + ;
NNH3
5 M3mepeHne anvHbl CBETOBOW BOSHbLI NHTEpde- OnemeHThbI
€HLUNOHHBbIM METOAOM. yebHom
13 | 13 | Pend A 2 + ; y
KOHdpe-
peHunm
M3y4eHne cnnoLwHoro u iMHen4yaToro cnekTpa
6 | 14 | 14 y P 2 + -
n3ny4yeHus
Ntoro NIP | 14 Obwas Tpygoemkocts J1IP 28 X

* B T.4. Npu ncnonb3oBaHun matepuanos MOOK «HassaHue», Ha3BaHue BY3a-paspaboTunka, HazBaHWe nNnaTdopMbl U CCbifka Ha
Kypc (C ykasaHuem AaTbl nocnefgHero obpalleHust) (3anonHsieTcsl B crnyyae OcyLLecTBIeHUs obpa3oBaTenbHOro npowecca ¢ UCnosb3o-
BaHMEM MacCOBbIX OTKPbITbIX OHNarH-kypcoB (MOOK) no nogmogenu 3 «MOOK kak aneMeHT akTuBauun obydeHuss B ayauTopumn Ha
OCHOBE NpeaBapUTENbHOrO CaMOCTOATENBHOIO U3Y4eHMUsI»)

lMpumeyaHus:

- MaTepuanbHo-TeXHU4eckoe obecneyeHne nabopaTopHOro npakTukyma — cm. Mpunoxeruve 6;

- obecneveHne nabopaTopHOro mnpakTukyma y4yeGHoOW, y4ebHO-meToauyeckol mnuUTepaTypod W UHbIMKW  BuBnnoTeyHo-
MHJOPMAaLIMOHHBIMK pecypcamMmn 1 cpeacTBaMmn obecnedeHns obpasoBaTenbHoro npouecca — cm. Mpunoxenns 1 v 2.

6. O6GlWMe MeTogMUYEeCKNE PEKOMEHOaLUM Mo U3YUYeHUIo
oTAenNbHbLIX pa3fenoB AUCLUNIVHBLI

Mpn M3ydeHUn KOHKPETHOro pasgena OUCUMMAMHBI, M3 YuCra BbIHECEHHbIX Ha JTEKUMOHHbIE U
npakTuyeckme 3aHaTus, obyyaroLlemycsi cneayeT yYnTbiBaTb U3NOXKEHHbIE HUXE pekoMeHaauun. ObpaTuTe
Ha HMX 0coboe BHUMaHWe Npuv NOAroTOBKE K aTTecTaumm.

PaboTa no Teme npexae Bcero npegnonaraet ee udydeHve no y4ebHuky nnm nocobuto. Heobxogmmo
BblpabaTbiBaTb CaMOCTOSATENbHbIE CY>KOEHUSA, OOMOMHAA UX apryMeHTaumen, YTo U cnegyeTt AeMOHCTPUpO-
BaTb Ha ceMuHapax. [ns BblpaboTkM CaMOCTOATENbHOMO CY>KAEHUS BaXKHbIM SBMSieTCA yMeHne pabotaTb C
Hay4HOW NuTepaTypou
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7. Obwme MeTOoANYECKNE pEeKOMeHAauumn no ohopMNeHnto 1 BbINOJIHEHUIO OTAeNbHbIX BuaoB BAPO

7.1. PekoMmeHAaumMm no BbINOSTHEHUIO MHANBUAYaNbHbIX 3a4aHNUN

WHavBnayanbHble  3adaHus HanpaereHbl Ha (OpPMUMpPOBaHUE yYMeHun paboTaTb CaMOCTOSTENBHO,
OCMBbICIIEHHO OTOUpaTh N ohopMNATE MaTepuar, pacnpenensaTs CBOE paboyee Bpemsi, pabotaTtb ¢ pasnuy-
HbIMU TUNaMn MaTtepunarnos.

VHanBuayanbHble 3agaHna npeacTtaBnstoT cobon KOMMNMeke 3agay, KOTopble OXBaThiBAOT BCE pasae-
nbl N3yvaembli GUCLIMNIUHDI.

UHaumBuayanbHoe 3agaHue Nei
«MexaHuka» u «MonekynsipHas pusanka n TepmoguHaMmKar»
1BapuaHT
3apaya 1. ABToMObUNbE Maccom 2 T ABWXKETCS B FOpy, Yrof HaknoHa KOTOPOW K FOPU3OHTY paBeH
30°. Kakyio paboTy coBepluvna cuna Tarv Ha Nyt 3 KM, eCriv U3BECTHO, YTO aBTOMOGWMb ABUrancs

yckopeHunem 0,2 m/c? ? KoadpdmumeHT Tperns 0,1.

3apava 2. Bbluncnvrte nameHeHne BHYTPEHHEN 3HEpPrum
rasa, ecrnv emy nepegaHo konuyectBo Tennotbl 200 )X 1 BHELWHWE CUMbl COBEPLUIAOT Hag HUM paboTy

6000x.

3apgava 3. Ha ctone ctout Tenexka maccon m;=4 kr. K Tenexke npmBasaH OOAWH KOHeL, LUHypa,
nepekMHyToro Yepes 6nok. C KakMm yckopeHuem a ByaeTt ABuratbCsa Tenexka, ecrivm K 4pyroMmy KOHLY LIHypa
npuBs3aTb rMpo Maccon my=1 Kkr?

3apava 4. MaTepuanbHas Todka Macco m=2 Kr ABWXETCA nop OeNCTBUMEM HEeKOTopon cunbl F
COrnacHo ypasBHEHMto x=A+Bt+Ct>+Dt*, rae C=1 m/c?, D=-0,2 m/c®. HaiAT 3HauYeHNs 3TON CUMbl B MOMEHTbI
BpeMeHu t,=2 ¢ n t,=5 c. B Kakon MOMEHT BpEMEHN CuMa paBHa Hyno?

3apaya 5. Onpegenutb Maccy aToma Xernesa 1 MOMeKyIbl YIeK1Cnoro rasa.

2 BapuaHT
3apava 1. KaTtep, gBurascb BHM3 MO TEYEHWUIO, 3aTpaTun Bpems B N = 3 pa3a MeHblue, YeM Ha
obpaTHbIn NyTb. OnpeaenuTb, C KAKUMK CKOPOCTAMU OTHOCUTENbHO Gepera ABurancs karep, ecrnv cpegHss
CKOPOCTb Ha BCeM NyTu cocTaBuna V = 6 km/u.
3apayva 2. OkBaTopuanbHbi pagmyc 3emnu paseH 6370km. OnpedennTb NMMHENHYIO N YITIOBYHO
CKOPOCTM ABWMXEHUSA TOYEK 3KBaTOpa Npu BpaLleHun 3emnu BOKpyr OCK.

()

1
)
0 2 i, c
3apava 3. Ha pucyHke npegcrtaBneHsl rpauky 3aBUCMMOCTU KOOPAMHATBLI ABYX Ten OT Bpeme-
HW. padmkn Kakux 3aBUCMMOCTEN NokasaHbl? Kakon Bug umeroT rpadmku 3aBMCMMOCTU CKOPOCTM U MyTU
NPONAEHHOro TENOM, OT BPEMEHU?
3apaya 4. Boluncnute nsmeHeHvne BHYTPEHHEN SHEPInY rasa, ecnu emy nepegaHo KonmyecTso Ter-
notbl 200 X 1 BHELLHUE curbl coBepLUaloT Hag HUM paboTy 600x.
3apaya 5. MooTopHas nogka maccon m=400 kr HaunHaeT aBuratbcs no o3depy. Cuna tarn F mo-
Topa paBHa 0,2 kH. Cuntasa cuny conpotmeneHms F. nponopumoHanbHOM CKOPOCTW, ONPeaenTb CKOPOCTb V
noakm yepes At=20 ¢ nocrne Havana ee apwkeHns. KoadbdunumeHT conpoTtnsnexms k=20 kr/c.

3 BapuaHT

3apaua 1. KakoBa cpefHsis 3Heprus NoCTynaTeNbHOrO OBMXKEHUS MOJIEKYNbl uaeanbHOro rasa npu
Temnepatype 300K ?
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3apaya 2. NgeanbHada TennoBas malwuunHa pabotaeT no umkny KapHo, Tepmwuueckuii K kotoporo
40%. Temnepartypa TennonpuemHuka 0 rpagycos no Llenbcuio. Hantm Temnepatypy TennooTtgaTymka u pa-
00Ty N30TEPMMYECKOrO CXXaTusi, ecrnv paboTa N30TEPMUYECKOrO paclumperus 8 Ix.
3apayva 3. Ha ropusoHTanbHOW NOBEPXHOCTM HaxoamuTcs Bpycok maccon my=2 kr. Koadhdpumum-
eHT TpeHusa f; bpycka o noBepxHOCTL paBeH 0,2. Ha Bpycke HaxoguTca apyron 6Gpycok maccom m,=8 kr. Ko-
apduumeHT TpeHusa f, BepxHero 6pycka o HwkHun paBeH 0,3. K BepxHemy 6pycky npunoxeHa cuna F.
Onpepenunts:
1) 3HayeHue cunbl F;, NpM KOTOPOM HAYHETCS COBMECTHOE CKOJIb)XEHME OpycKOB MO MOBEPXHOCTY;
2) 3Ha4yeHue cunbl Fy, Mpu KOTOPOM BEpPXHUIA BPYCOK HAYHET NpoCcKarnb3biBaTb OTHOCUTENBLHO HUXKHETO
3apava 4. .Hangute cpenHlO CKOpPOCTb OBWXKEHUS aBTOMOOWUNSA, €CnvM W3BECTHO, 4YTo Y4 YacTb
BPEMEHU OH [BUrarcsi Co CKOpoCTbio 16M/C, a BCce ocTanbHOE BPEMSsi — CO CKOPOCTbIO 8M/C.
3apaya 5. Nog gencremem nocTosiHHOW cunbl F BaroHeTka npowwnia nyTe s=5 M n npuobpena
ckopocTb v=2 m/c. Onpegenntb paboTy A cunbl, ecrnm macca m BaroHeTku paBHa 400 kr n koadpuumeHT
TpeHusa =0,01.

4 BapuaHT

3apgaya 1. HeBecombil GnoOK ykpenneH B BepLUMHE HAKMOHHOW MMOCKOCTU, COCTaBMALWEN C
ropusoHToMm yron a = 30°. M'mpu 1 n 2 ognHakoBon maccbl m1, = m2 = 1 Kr COeANHEHbI HUTBLIO N NEPEKNHYThI
yepes Gnok. HaTn yckopeHue a, ¢ KOTOpbIM OBWXYTCA TMPU, U CUNY HaTsbkeHUst HUTKU T. TpeHwem rmpu o
HaKMOHHYIO MITOCKOCTb U TpeHneM B b6oke npeHebpeyb.

3apayva 2. Tennoas mawwuHa ¢ KN4 60% 3a uukn paboTbl OTAAET XONOAMITBbHUKY KONMYECTBO
Tennotbl, paBHoe 100 k. Kakoe KonMyecTBO TENMOThI 3a LMK MallnHa nony4aeT OT HarpeBaTtensa?

3apava 3. [1ea Benocunegucta eayT HaBCTpeYy Apyr APYry: OAWH U3 HUX, MMes CKOpoCTb 18
KM/4, NOOHMMAETCS B ropy C yckopeHunem - 20 cm/c, a gpyroii , umes ckopocTb 5,4 km/y. CriyckaeTcs ¢

ropbl ¢ yckopeHvem 0,2 m/c®. Yepes CKONMbKO BPEMEHW OHWM BCTPETATCA M Kakoe paccTOsHUE A0 BCTpeuw

NPOLUEN KaXKabli, €CIIN pacCTOsIHUE MeXAy HAMU B HavarbHbIi MOMEHT paBHO 130 m?
3apaya 4. Bo ckonbKO pa3s cpegHsas KBagpaTudHasd CKOPOCTb MOMEKyrl BO3gyxa B NETHWA OeHb Mpu
Temnepatype 30°C 6Gonblue, Yem B 3UMHWI AeHb Npu TemnepaType - 30°C

3apava 5. C GawHu BpoleHo Teno B ropmaoHTanbHOM HamnpaBreHMM CO CKopocTbio 15 m/c.
MpeHebperas conpoTMBEHNEM BO3ayXa, ONPEAenuUTb pagnyc KpMBM3HBLI TPaeKkTopun Tena vyepes 2 ¢ nocrne
Hayana ABUXKeEHWUS.

5 BapuaHT
3apava 1. a3 npu gasneHun 0,2 mMa n temnepatype 15° numeer o6bem 5 n. Yemy paBeH o06bem

rasa 9Tol Maccbl, NP HOpMarnbHbIX YCIOBUSIX?

3apava 2. Teno 6polweHO BepTMKanbHO BBEPX CO ckopocTblo 16m/c. Ha kakonm BbicoTe ero
KMHEeTMYecKas aHeprusa pasHa noteHumansHon? ConpoTuUBNeHne Bo3ayxa He YyYnTbIBaTb.

3apaya 3. lNpu yBenuyeHun gaenenus B 1,5 pasa obbem rasa ymenbwwmnca Ha 30 mn. Hantum
nepBoHa4vanbHbI 06beM?

3apaya 4. HeBecombiln 610K yKpenneH Ha koHue ctona. ['vpu 1 n 2 oanHakoBon maccel m1, = m2 = 1
KI COeQMHEHbl HUTLIO U MepeknHyTbl Yepe3 Grok. KoadduumeHT TpeHns rmpm 2 o cton k - 0,1. Hantn
YCKOPEHUE a, C KOTOPbIM OABWMXKYTCS TMPWU, U CUIY HaTshkeHust HUTn T. TpeHnem B Grioke npeHebpeub.

3apaua 5. [IBxeHve Tena BOosib ocu X onucbiBaeTcs ypaBHeHneM: x=3 + 2t + £ (m). Yemy paBHa
cpeaHsas CKOPOCTb ero 3a BTOPYH0 CEeKyHAy?

6 BapuaHT
3apgaya 1. Ckonbko MOMeKyn BO3ayxa COAepXnTcs B 6annoHe BMeCTMMOCTbIo 60 N npu Temnepartype

27°C v paenenun 500000 Ma? Yemy paBHa macca OfHON MOMeKyrbl Bo3ayxa?

3apava 2. Teno maccoin m = 2 Kr ABWXETCS MPSIMOSIMHENHO MO 3aKoHy s = A — B*t + C*t"2 — D*t"3 (C
=2 wm/c*2, D = 0,4 m/c"3). Onpegenutb cuny, AEWCTBYHOLLYIO HA TENO B KOHLE NEPBON CEKYHAbI ABMKEHNS.

3apava 3. Wapuk maccorn m=100 r ynan ¢ BbicoTbl h=2,5 M Ha ropu3oHTanbHy NIMTY, Macca KOoTo-
povi MHOro Gorblle Macchl LWapuka, U 0TCKo4Yun OT Hee BBepX. Cuntas yaap abcontoTHO ynpyrum, onpege-
NUTb UMNYNbLC P, NOSTYYEHHbINA MANTON.

3apgava 4. Teno nagaet c BbicOoThl h = 19,6 M C HayanbHOWM CKOPOCTLIO Vg = 0. Kakon nyTb nponger
Teno 3a nepsyto 1 nocneHot 0,1¢ cBoero ABMxXeHnA?

3apaya 5. Teno maccon m=0,2 kr cockanb3blBaeT 6e3 TpeHus no xenoby Bbicoton h=2 M. Havanb-
Hasi CKOPOCTb Vg LLapuka paBHa Hymnto. HanTu nameHeHne Ap nmnynbca wapuka u UMnynbc p, NONyYeHHbIN
Xenobom npwv ABWXeHUN Tena.

UnauBuayanbHoe 3agaHue No2
«AneKTpocTaTUKa U NOCTOAHHbLIN TOK» U «MarHeTusm»
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1 BapmaHT
3apava 1. [IBa ManeHbknUx OOUHAKOBbLIX METaNIMYECKNX LapuKa 3apsbkeHbl MOJIOXKUTENbHBIMU
3apsagamu q n 4q. LleHTpbl WaprkoB HaxogaTcsa Ha paccTosaHuu r apyr oT gpyra. LWapuku npueenu B conpu-
KOCHOBeHMe. Ha kakoe paccTosiHMe X Mocre 3TOro HyXXHO pas3BecTU UX LEeHTpbl, 4Tobbl cuna B3anmogewn-
CTBUS OCTanach npexHen?
3apava 2. .HanpskeHue Ha 3axumax reHepaTtopa 36 B, a conpoTuBneHue BHellHen Lenn B 9 pas
Oonblue BHyTpeHHero conpoTtueneHus. Kakosa 3[C reHepaTopa?

3apaya 3. KakoBa MHOYKUMSI MAarHUTHOIO MOJs, B KOTOPOM Ha MPOBOAHUK C ANMMHOW aKTMBHOW YacTu
5cm pevicteyet cuna 50 mH? Cuna Toka B npoBogHuke 25 A. NMpoBOAHUK pacnonoXeH NeprneHanKynspHO
WHAOYKUMM MarHUTHOrO NOns.

3apava 4. Pawmka, cogepxawas 1500 BuTkoB nnowiagbto 50 oM’ paBHOMEpPHO BpalllaeTcs B mar-
HWTHOM Mofe C HampshkeHHoCTbio 8 x 10* a/m, Aenas 480 06/MUH. OnpeaenuTb MakcumanbHyo SC UHAYK-
LMK, BO3HMKAIOLLIEN B paMKe.

3apayva 5. Jlamna, paccuntaHHas Ha HanpsbkeHue 127 B, notpebnsaet mowHocTtb 50 BT. Kakoe go-
NONIHUTENBHOE COMPOTMBIIEHNE HYXXHO MPUCOEANHUTDL K Namne, YToObl BKNIOYUTb €€ B CETb C HanpshkKeHnem
220 B?

2BapuaHT

3apgava l .SJ'IeKTpl/I‘-IeCKoe none co3gaHo ABYyMA OAUMHAKOBbIMU napannelibHbiIMM niacTuHamMmu
nnowaabto 150 M~ kaxagas. MNnacTuHbl pacnosioXXeHbl Ha masioMm (I'IO CpaBHEHUIo C JNIMHENHbIMN pasmepamun

NnacTuH) paccTosHUM Apyr oT gpyra. Ha ogHon M3 nnacTuH paBHOMEPHO pacnpefeneH 3apsaa 4= - 50HKn,

Ha apyron 3apsa g5=+150 HKn. OnpepenvTte HanpsXXeHHOCTb E anekTpnyeckoro nons Mexay nnactmHamm,

3apava 2. Paccuutatb cxemy puc.2, COCTaBMB CUCTEMY YpPaBHEHUM Ha OCHOBaHUN 3aKOHOB
Kupxroda.

a

Puc2.
McxogHble gaHHble K 3agade:
E;=60B;E,=80B; E;=70B;
R, =20 Om; R, =50 OM; rp3 = 5 OM; R, = 65 Om; Rs = 85 Owm.
3apava 3. Kakoli MMHMManbHOW CKOPOCTbIO Vi, AOMMKEH 06nagaTb NPOTOH, YTOObI OH CMOr JOCTUI-
HYTb MOBEPXHOCTW MONOXUTENBbHO 3apsXKEHHOTO METannMYeckoro wapa, uMmetowero noteHuman = 400 B.
HauanbHoe paccTosiHme NpoToHa OT MOBEepXHOCTHM Wwapa r = 3R, rae R — paguyc wapa.
3apgava 4. C kakon cunoin B3aMmogencTBoBanu Obl ABe Kanmu BoAbl Ha paccTosHum 1 kM, ecnu Bbl
yoanochb nepegartb ogHon 13 kanenb 1% BCeX 3MeKTPOHOB, CoOAepKaLlmxcs B Apyron kanne maccon 0,03 r?
3apgaya 5. Cvna Toka B ropM3OHTanbHO PacnonoXeHHOM MPOBOAHUKE AnvHon 20 cm. U maccom 4r
paBHa 10A. HaWTu MHAYKUMIO MarHUTHOrO MOrs, B KOTOPOE HYXHO MOMECTUTb NPOBOAHWK, YTODObI cuna TH-
XeCTu ypaBHOBecunach cunon Amnepa.

3 BapuaHT

3apaya 1. Cuna Toka B NPOBOOHUKE U3MEHSIETCA CO BPeEMEeHeM Mo 3akoHy | = lgsin wt. OnpegenuTb
KONMYECTBO TENMOThI (? KOTOPOE BbIOENUTCS B NMPOBOAHMKE 3a BPEMSl, paBHOE NMosioBuHe nepvoga T, ecnv
lb=10 A, w=100TrcCc .

3apava 2. Cwuna Toka B rOpuM3OHTaNbHO PacnosfioKeHHOM MpoBoAHuMke anmHon 20 cM. U Maccon 4r
paBHa 10A. Hantm nHAyKUMIO MarHUTHOIO MOSs, B KOTOPOE HY)XHO MOMECTUTb NMPOBOAHMK, YTOOLI cuna Ts-
XXeCTu ypaBHoBecunach cunon Amnepa.

3apayva 3. B HanpasneHHOM BepTUKanbHO BHWU3 OAHOPOAHOM 3MEKTPUYECKOM MoMne HanpsXKeHHOCTbHo

1,3*1|JEB/M KanernbKa XUOKoCTU Maccou 2*107? rpaMm okasanacb B paBHoBecuW. Hangute 3apsig kanesnb-

KM N 4NCO U3DLITOYHBIX NIEKTPOHOB Ha HEN.
3apaya 4. NctovHuk Toka ¢ 3AC 2 B u BHYTpeHHUM conpoTtueneHnem 0,8 OM 3aMKHYT HUKENMHOBON
NPOoBOSIOKOW ANnHON 2,1 M n cedveHunem 0,21 MM>. OnpepgenuTte HanpsikeHne Ha 3axKMmax UCTOYHMKA TOKa.
3apava 5. B HanpaBneHun, nepneHaukynsapHOM NUHUAM UHAOYKUUKW, BNeTaeT B MarHUTHOe none arb-
¢a-4yacTtmua co ckopocTbio 3,2 «10° m/c. Hangunte nHaykumio nongd, ecnu anbda-yactuua onucana B none
OKPY>XHOCTb paanycom 6,64 «10m. (Macca anbga-yactuubl 6,64 +10%"«kr, ee 3apsg 3,2 +10°™° Kn.)
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4BapunaHT

3apaya 1. [Ise namnbl MowwHOCTLI0 90 1 40 BT BKNtoYeHbl NapannensHo B CeTb, C HanpskeHnem 220 B.
Onpegenvite CONPOTUBIEHNE KaX oW NaMnbl U TOK, NPOTEKaIoLWMIA Yepes KaKayro nammny.

3apayva 2. ToueyHble 3apsabl 1*107% Knn 2*1078 Kn 3aKpennieHbl Ha paccTosiHuM 1 M apyr oT apyra

B BakyyMe. Ha npsiMoii, coeguHsitoLLeid 3T1 3apsabl, HA OAMHAKOBOM PACCTOSIHUM OT KaXXOoro M3 HUX NoMe-
LLIEHO MareHbKoe TeNo, Hecylee 3apsiy  -3*107° Kn. KakoBbl MOAyrb W HanpaBreHue Curibl, AENCTBYHO-

wen Ha Teno?

3apava 3. Onektpuyeckoe nose obpaszoBaHO OBYMSI OAMHAKOBLIMM PAa3HOMMEHHBIMU TOYEYHbIMW 3a-
psgamu S5HKn. PacctosiHne mexay 3apsgamu 10 cm. Onpeaenntb HanpsKeHHOCTb Nonst: 1) B TOYKe, nexa-
Len Ha NPOAOIIPKEHUN NNHUW, COEOUHSAOLEN LEeHTPbl 3apsaaoB, Ha pacctosHum 10 cM OT oTpuuaTenbHOro
3apsaga. 2) B ToUke, nexallen nocpeavHe Mexay 3apsgamu.

3apava 4. 3a Bpemsa 5¢ Tok B Lenu namenunncsa ot 20 go 5A, npu atom 3.1.C. caMoMHAYKUMK, BO3HUK-
Lasi BO BKIMOYEHHOM B Lienb KaTyLlKe, okasanack pasHou 24B. KakoBa MHAYKTUBHOCTb KaTyLUKN?

3apava 5. Cvna Toka B ropM3oHTanbHO pacnonoXeHHOM NpoBoAHUKe AnuHon 20 cMm. u Mmaccon 4r paB-
Ha 10A. Hantm nHayKuuio MarHATHOrO MOssl, B KOTOPOE HY)XHO NMOMECTUTb NMPOBOAHMK, YTODObI cuna TsHKecTu
ypaBHOBecunacbh cunon Amnepa.

5 BapuaHT

3apaua 1. Mbinunka maccor 107 rpaMM HaxoauTCs B BO3OyXe Mexay OBYMS FOpM3OHTarbHbIMK pas-

HOMMEHHO M PaBHOMEPHO 3apPsPKEHHbIMW MacTMHaMM C pasHOCTbIO NoTeHuManoB 5 kB. paccTtosiHue mexay
nnactuHamu 5 cm. Kakum 3apsigom obnagaeT nbinvHKa, ecriv ee BeC ypaBHOBELLMBAETCA OENCTBMEM Ha Hee
3ANEKTPUYECKON CUNbI?

3apaya 2. 3a Bpewms 5¢ Tok B Lenu uamenuncs ot 20 go 5A, npu atom 3.4.C. camomMHOyKUNK, BO3HMK-
Las BO BKITHOYEHHOM B LieMb KaTyLUKe, OKa3anacb paBHon 24B. KakoBa MHAYKTUBHOCTb KaTyLUKN?

3apaya 3. C kakon cunon F OyayT npuTtarMBaTbCsa ABa OOUHAKOBbLIX CBUMHLIOBbLIX LUApuKa paguMycoMm r =
1 cM, pacnonoXeHHble Ha paccTosHuM R = 1 M gpyr oT Apyra, ecrnm y Kaxgoro atoma nepBoro Lapuka oT-
HATb MO OQHOMY 3MIEKTPOHY U BCE 3TU SNEKTPOHbI NEPEHECTN Ha BTOPON Wapuk? MonsipHas macca CBMHUA
M = 207x10"° kr/Mofb, NNOTHOCTb p=11,3 rlem’.

3apgava 4. KakoBa MHOYKUUSA MarHMTHOrO Nosisi, B KOTOPOM Ha NMPOBOAHMK C ANWHOM aKTMBHOW YacTu
5cm pgevicteyet cuna 50 mH? Cuna Toka B nposogHuke 25 A. NpoBOOHWK pacnonoXeH nepneHanKynsipHoO
WHOYKLMWN MarHMTHOro nonsi.

3apayva 5. Kakas cvna gencrByeT Ha NPOTOH, ABUXKYLLUMIACA co ckopocTbio 10Mm/c B MarHuTHoOM norne
uHaykumen 0,2Tn nepneHanKynapHO NMHUAM UHOYKUUN?

6 BapuaHT

3apava 1. .B HanpaeneHun, nepneHanKynsapHOM JIMHUAM MHAOYKUMW, BrieTaeT B MarHUTHOE Mnose arb-
¢a-4yactmua co ckopocTbio 3,2 «10° m/c. Hangute nHgykumio nons, ecnv anbga-yactuiua onucana B nosne
OKPYXXHOCTb paanycom 6,64 +10°m. (Macca anbda-yactvupl 6,64 <107 kr, ee 3apsaa 3,2 «10™°Kn.)

3apgava 2. TOHKMI MeTannmMyeckni ctepxeHb anvHon | = 50 cm BpalaeTcs B 0GHOPOAHOM MarHMTHOM
none ¢ uuaykunen B = 10 mTn BOKpYr NepneHanKynapHOM K CTEPXKHIO OCU, OTCTOSILLEN OT OOQHOMO UX €ro
KOHLOB Ha pacctosiHum L = 25 cm Ha npogormkeHumn ctepxHs, genad n = 100 o6/muH. Hantu pasHocTb no-
TeHuManoB U, BO3HUKAIOLLYD MeXOYy KOHLAMK CTEPXKHS, eCriv Yron Mexay OCbl BpalleHUs U BEKTOPOM
MarHUTHOW MHOYKUMK paBeH a = 60°.

3apava 3. Pawmka, cogepxawas 1500 suTkoB nnowagbto 50 CM2, paBHOMEpPHO BpaLlaeTcd B MarHUT-
HOM MoJie C HanpsKeHHOCTbIo 8 % 10* a/m, nenas 480 06/MUH. OnpegenuTb MakcumansHyto OOC nHaykumn,
BO3HMKAIOLLIEN B paMKe.

3apava 4. 3a Bpems 5c¢ Tok B uenu namenunncsa ot 20 go 5A, npu atom 3.1.C. caMoOMHAYKUMW, BO3HUK-
Lasi BO BKITKOYEHHOW B Lienb KaTyLlKe, oKka3anacb paBHou 24B. KakoBa MHAYKTMBHOCTb KaTyLIKN?

3apava 5. Kakown 3apsig npuobpen 6bl MeaHbIn wap ¢ pagnycom R=10cMm. ecnm 6bl yaanochb yaanutb

BCE 3JIEKTPOHbI NpoBoaMMocTn? [noTHOCTL Meau p=8,9r/::M3, aToMHbI Bec A=64. 3apsig anekTpoHa

e=1,6*1lil_19Kn. yucno Asoragpo 6*10%%, CuuntaTb, YTO Ha Kaxabld aTOM Meau NPUXOOUTCH OOUH 3eK-
TPOH NPOBOAMMOCTM.
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MuauBuayansHoe 3apgaHue Ne3
«Kone6aHus v BonHbI» «ONTUKa» U «ATOM M aTOMHOe SApPO»

1 BapmaHT

3apayva 1. KonebaTtenbHbIi KOHTYP COCTOUT U3 KaTyLIKN MHAYKTUBHOCTU L=0,2 MI'H 1 nepemMeHHOro KoHaeH-
caTopa, aNeKTPOEeMKOCTb KOTOPOro MoXeT MeHATbCs B npegenax ot 50 go 450 n®. Ha kakve aAnuHbl BONMH
MOXET HacTpanmBaTbCs KOHTYpP?

3apayva 2. Ha pacctosHumn d = 20 cM OT cobupatoen NUMH3bl HaXoauTCs NPeaMeT, NpUYemM ero AencTBu-
TenbHoe nsobpaxeHue B k = 4 pasa 6onblie npegmeTta. HanguTe ontnyeckyto cuny D NnH3bI.

14
3apaua 3. Kakas fons paanoaktveHbix siaep nsotona ¢ C' pacnapertcs yepes 10 net, ecnn ero nepwop

nonypacnaga paseH 557 net?
3apaua 4. CKonbko rpaMmoB ypaHa ¢ aToMHon maccou 0,238kr/mMonb pacliennsetcsa B XoAe CyTOYHOW pa-

DOOTbl aTOMHOW 3MEeKTPOCTaHUMK, TENOBas MOLLHOCTb KOTOPOW COCTaBnseT 10° Br? Oedekt macc npu

JeneHnn agpa ypaHa paseH 4*1'[]_EEI kr. KMNMQ ctaHumm coctaenset 20 %.

3apayva 5. KonebaTtenbHbI KOHTYP COCTOUT U3 KOHAEHcaTopa eMKOCTbo 7 MK® 1 KaTyLKW, MHOYKTUBHOCTb
koTopow 0,23 ''H, a conpotusneHue 40 Om. KoHgeHcaTopy coobliatoT 3apsg 5,610 Kn. Haigute: nepuog
konebaHui, BO3HMKAIOLLMX B KOHTYpE.

2BapuaHT

45
3apgava 1. Nepuoa nonypacnaga pagnoakTUBHOIO M30ToMNa KanbLmst 3“{' a

24 St
. a
HayanbHO ObINo 4-10 aTomoB 20" TO NpuMepHO CKONbKO KX OyaeT yepes 328 cyTok?

3apaua 2. Jlyy cBeTa BbIXOAUT U3 ckunuaapa B Bo3ayx. [NpeaensHbIn yron nosiHOro BHYTPEHHEro oTpaxe-
HWUS1 4Na 9TOro nyya paBeH 45rpag. Haitu ckopocTb pacnpocTpaHeHUs cBeTa B CKUNugape.

3apayva 3. Kakyto anekTpoeMKOCTb AOMMKEH MMETb KOHOEHCaTop Anst TOro, YToObl COCTOSALLMIA U3 3TOFO KOH-
JeHcaTtopa U KaTyLKW MHOYKTUBHOCTBIO 10MITH konebaTenbHbIN KOHTYp paguonpuemMHmnka Obin HAacCTPOEH Ha
BosiHy 1000m.

3apgava 4. lNpeameTt nomelleH Ha paccTosHuMM 25 cm nepeq nepedHnm oKycoMm cobuparowern fMH3bI.
N3o0bpaxeHne npegMeTa nony4vaeTcs Ha pacctosHum 36¢M. 3a 3agHum dokycoM. Onpenenutb okycHoe
paccTosiHue.

3apgava 5.Yepes agndpakumnoHHyo peleTtky, umetowyto 200 WTPUXOB HA MUINTUMETP, MPONYLLEHO MOHO-
XpoMaTtuyeckoe usnyvyeHue ¢ AnuHon BomHbl 750 HM. Onpegenutb yromn, NoA4 KOTOPbIM BUAEH MakCMMyM
NnepBOro NOpsiika aTON BOSHbI.

coctasnseT 164 cytok. Ecnu ns-

3 BapuaHT

3apava 1. M3obpaxeHne npegmeTta mmeeT BbicoTy H = 2 cm. Kakoe ¢okycHoe pacctosHue F pormkHa
UMEeTb JMH3a, PacrnofoXeHHas OT 3KpaHa Ha paccTosHum f = 4m, 4TOObI M306pakeHue yKasaHHOro
npegmMeTa Ha akpaHe MMeno BbicoTy h =1 m?
3apaya 2. OneKTpoeMKOCTb KOHAEeHCaTopa NEPEMEHHON EMKOCTU B KOHTYpE paguonpuemMHuKa MOXeT n3-
MeHsATbeH oT 50 8o 450 nd. NHOYKTUBHOCTL KaTyLLKK OCTaeTcs Npu 3ToM HenameHHon 1 pasHon 0,6 mIMH. Ha
Kakux OnuHax BonH paboTaeT pagnonpmemMHuk?
3apava 3. [JudpakumoHHas peweTtka cogepxut 500 wrpuxoB Ha 1 mMMm. Makcumym Kakoro HambonbLiero
nopsigka gaeT aTa pelueTka npu nepneHaukynsapHoM nageHnn Ha Hee MOHOXPOMAaTMYECKOro ceeTa ¢ ANIMHON
BOMHbI 520 HM?
3apava 4. I'Iepmp,q nonypacnaga sgep pagnoakTuBHoro n3otona sucmyta 19 muH. Yepes kakoe Bpems

—

pacnagetca '“““anep BucmyTa B Mccnegyemom obpasue?

3apayva 5. .llonoxutenbHas nuH3a JaeT AercTBUTENbHOE M3obpaxeHne ¢ yBenmdeHnem B 2 pasa. Onpe-
nenuTb oKyCHOE pacCTOsIHUE NUH3bI, ECIN PAacCTOAHME MeXaY JIMH30M 1 N300paxxeHneM paBHO 24cMm.

4 BapuaHT
3apayva 1. .[lnocko-Bbinyknas nuH3a ¢ paguycoM KpusBu3Hbl paBHOM 30CM 1 nokasaTternem npenomseHus
n=1,5 naet nsobpaxeHne npeamerta c yBennyeHnem k=2. Hantu paccrosiHme npegmeTta n usobpaxeHuns ot
NuH3bl. [JaTb YepTex.
3apgaya 2. 2.Ha kakoMm pacCcTosiHMM OT 3epkara nony4nTcs u3obpaxkeHne npegmeTa B BbIMyKIIOM 3epKarne ¢
pagnycom KpuBuaHbl R=40cm, ecnv npegmeT nNoMelleH Ha pacctosHun a1=30cm oT 3epkana. KakoBa byget
BblCOTa N300paXkeHusl, ecrnv NpegMeT UMEET BbICOTY Y=2cM. Caenartb YepTex.

. 238
3apava 3. Kakou nsoton obpasyercs u3 g2 U nocre OByx B v ogHoro & pacnaga?

3apayva 4. Jlyd cBeTa BbIXOAUT U3 ckunuaapa B Bo3ayX. [pegenbHbli yron NofHOro BHyTPEHHEro oTpae-
HWS1 AN 3TOro nyya paBeH 45rpad. HarTu ckopocTb pacnpocTpaHeHUs cBeTa B cKunugape.
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3apava 5. .Kakumu gomkHbel ObITb paguychbl KpuBu3Hbl R1=R2 nosepxHocTewn nynbl, 4ToObl OHa gaBana
yBenuyeHne ansg HopmanbHoro rnasa k=10. Noka3aTenb NpenoMsnieHns cTekrna, n3 KOToporo caenaHa nyna
n=1,5.

5 BapuaHT

3agava 1. .Oﬂpeﬂ,e]’lMTb KaKylo O1TMHY nNyTu l'lpOI7ID,eT (prHT BOJTHbl MOHOXPOMAaTN4YEeCKOro cBeTta B Bakyyme
3a TOXe BpeMsd, 3a KOTOpOoe OH NpoxXoauT MyTb paBHbII7I 1,5 MM B CTekrie ¢ nokasaTtesnem nperioMmrieHna pas-

HbiM 1,5.

23877 206
3agava 2. 2.B pesynbTate cepuv paaMoakTMBHbBIX pacnagoB ypaH 92 L npeBpallaeTcs B CBUHeL, &2 Pb,

Kakoe konu4ecTBo ii- 1 -"-pacnanos OH MpU 3TOM UCMbITEIBAET?

3apgava 3. [1Bosiko-BbINyKmasi NMMH3a C nokasaTtenem npernomMsnexnst n=1,5 nmeeT nanHakoBble paguycbl Kpu-
BM3HbI MOBEpPXHOCTEN, paBHble 10cMm. N3obpakeHne npeameTa C MOMOLLLIO 3TOW JIMH3bI OKa3biBaeTcs B 5
pa3 bonblue npeagmeTa. Onpegenute paccTosiHue OT npeameTa 4o n3obpaxeHus.

3apgaya 4. Yepes ckonbko BpeMeHu pacnagetca 40% pagnoakTMBHOMO BeLLECTBa, Nepuopg nonypacnaja
KoTOporo 12u.

3apayva 5. Havitu aHepruio, BbiAENSIOLLYIOCHA NPY peakumax?

%H +%HE: H+ ;HE

6 BapuaHT

3apava 1. .Ha kakoli gmanas3oH 4acToT MOXHO HacTpoUTb korebaTenbHbI KOHTYP, €Criv ero UHOYKTUB-
HocTb 3 [H, @ eMKOCTb MOXeT MeHsATbes oT 60 go 480 nd.

3apaya 2. .Yepes ckonbko BpemeHu pacnagetca 40% pagnoakTUBHOrO BellecTBa, Nepuos nonypacnaja
KOTOporo 124.

3apayva 3. 3annwmnte ypaBHEHME TAPMOHMYECKOrO KornebaTenbHOro ABWKEHWUS] TOYKM , COBEPLUAIOLLEN KO-
nebaHusa ¢ amnnutygon A=8cm, ecnu 3a Bpems paBHoe 1MuH. coBepluaetca 120 konebaHum u HavaneHasi
¢asa konebaHui paBHa 45 rpag.

y 32
3apgava 4. Kakon nsoton obpasyetcs 13 g.g.Th nocre veTtbipex & pacnagos v ABYX B pacnagos?
3apaua 5 .Haiitn aHepruio, BblOENSIIOLWYOCS NpY peakumsix?

SLE + EH = ‘LHE + gHE

7.1.1 LWUKANA U KPUTEPUUN OLIEHKU
MHOMBMAOYanbHbIX 3agaHUi No pasgeny Kypca
- OLEHKa «3aymeHOo» BbICTABMNSETCs, ecnv oby4yalrolMiAcs BLIMOMHUI BCE 3adaHusi B MOSTHOM
0b6béme nMbo gonycTnn HesHaunTenbHblIE HETOYHOCTH.
- OUEeHKa «He 3aymeHO» BbICTABMSETCH, €Ccnu Ooby4YaloLWMACcs BbIMNOMHU TOMbKO 4YacTb U3
NpeanoXeHHbIX 3agaHuin NMbo 4oNyCcTUn CyLecTBEHHbIE OLLNOKM.

7.2. PekomeHaauumm no caMoOCTOATEeJNIbHOMY U3Y4YEHU0 TeM

5.2 CamocTosiTeNnbHOE U3yyeHme Tem

Homep Tema B cocTaBe pa3gena/Bonpoc B cocTaBe TeMbl | PacueTHas Tpy- dopma TeKyLLEero KoH-
pasgena pasaena, BbIHECEHHbIE HA CaMOCTOATENbHOE M3y- | OOEMKOCTb, Yac Tpons no Teme
ancumn- YyeHune
MINHbI
1 2 3 4

Ou4Has ¢hopma obyyeHus

Tema 1 «[lpumeHeHuUe 3aKOHO8 COXpaHeHUsI
umnyrnbca u sHepauu K yrpyaomy U Heyrnpysomy
ydapam» (NnoHaTWe yaapa, knaccudukaums
XapakTepucTvka yaapoB, MPUMEHeHNE 3aKOHOB
COXpaHEeHWs MMNyNbCca Y SHEPTUN K YPYromy u
Heynpyromy ygapam)

2 dpoHTanbHasa 6ecena
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Tema 2 «Budbi cui 8 mexaHuke» (rpaBMTaLMOHHas
cuna, cuna TshKecTu, BeC Tena, cura ynpyrocTu, 2
cuna TpeHus)

> Tema 3 «5eneHusi nepeHoca» (anddyans, 2
TENNONPOBOAHOCTb, BSI3KOCTb).

4 Tema 4: MazHumHbIt nomok. Paboma >
MagHUMmHoe20 norsi

5 Tema 5: nekmpomasHUMHasi meopusi 4
Makceenna dns 3/m nons
Tema 6: MlHmepgbepeHyus ceema 8 MoHKUX

6 nnéHkax. lNpoceemneHue onMmMuku. 3
WHmMepghepomempsi
Tema 7: BonHosebie nipoyecchbl. BoriHogoe

7 ypasHeHue (0OHomepHoe). Pa3oeas u epyrnnosasi 3
CKopocmb

8 Tema 8: LlenHas peakuyusi 0eneHUs. dnemeHmal 5
hU3UKU 351eMeHmMapHbIX Yacmuy,

Bero 20

O6LWKIN anropuTM CaMmOCTOATENBbHOIO U3Y4YEHUA TEM

1) O3HAKOMMUTLCS C PEKOMEHA0BaHHOW y4eBHO NUTEpPaTypol 1 SNEKTPOHHLIMI pecypcaMmn (OPUEHTUPYSACH Ha
BOMPOChHI A1 CAMOKOHTPOSTS)

2) ObopMuTb OTYETHLIV MaTepuan B yCTaHOBNEHHOW hopme

3) npOBeCTVI CaMOKOHTPOJ1b OCBOEHUA TEMbI MO BOMpocCaM, BblAaHHbIM NpenoagaBaTesieM

4) MNpenocTaBnTb OTYETHBIM MaTepuan npenogaBaTesiio B yKazaHHblE CPOKM

5) MpuHSATL y4acTre B yka3aHHOM MEpPONPUSTAN

Bonpocbl Ansi caMOKOHTPONS OCBOEHUS TEM - npeAcTaBneHbl B hoHAAX OLEHOYHBIX CPEACTB
no AUCUMMIIVHE

LWKAJIA U KPUTEPUN OLLIEHUBAHUA
- OLiEHKa «3a4MmeHo» BbICTABNAETCS, eCNN OGyYaloLWMACS M3ydmnn BCe NpeasioKeHHble BONpoChI,
0POPMUI OTUYETHBLIN MaTepuan B BUOe KOHCMNEKTa Ha OCHOBE CaMOCTOATENLHOMO U3y4YeHHOro MaTtepuana,
CMOT BCECTOPOHHE pacKpbITb TEOPETUYECKOE CoAEpKaHNe BONPOCOB.
- OUEHKa «HEe 3aymeHO» BbICTaBNAETCHA, €cnu O0by4aloLMACA W3y4un TOMbKO YacTb W3
NpeanoXeHHbIX BOMPOCOB, HeakKypaTHO 0OPMIUIT KOHCMEKT HA OCHOBE CaMOCTOSITENBHOMO MU3y4eHHOro
maTtepuarna, He CMOT BCECTOPOHHE pPacKpbITb TEOPETUYECKOE CodepKaHNe TEMbI.

8. BXxoAHOM KOHTPOJb U TEKYLUUn (BHYTPUCEMECTPOBbIN) KOHTPONb XoA4a
M pe3ynbTaToB Y4eO6HOW paboThl

8.1 Bonpochkl Ansi BXOOQHOro KOHTpons
BapumaHTt 1

1.ABTOMOOMIb ABWXETCA NO NpsiMon ynvue. Ha rpadmke npeacraBneHa 3aBMCMMOCTb €r0 CKOPOCTU OT Bpe-
MEHW.

Ha kakom nHTepBane BpeMeHn Moayrb YCKOPEeHUs aBTOMOBUIS MakcuManeH?

1) otOcpo10c
2) or10cpo20¢c
3)ot20cpo30c
4)or30cpo40c
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2.Ha pucyHke 1306pakeH rpadouk NPOEKLMN CKOPOCTU ABMXKXEHUS MaTepuanbHON TOYKM.
v M

3o —_—

‘—Iemy paBeH MmoAyJ1b nNepemMeLleHns MaTepmaanon TOYKM 3a AB€e CeKyHObl OT Ha4ana OBUXeHNA?

1) ™
2) 2m
3) 3M
4) 4m

3.Ha pucyHke npefcTaBneHbl TpU BEKTOPA CUi, MPUNOXEHHbLIX K OAHOW TOYKE U Nexalmx B O4HOW NSI0CKo-
CTW.

L] A

Mogaynb BekTopa cusbl FlpaBeH 4 H. Moaynb paBHOOENCTBYIOLLEN BEKTOPOB F|, Fy F.?paBeH
1)9H
2)7H
3)5H
4)1H

4. Tenexka maccow 0,1 Kr yaepxunBaeTcs Ha HakNoHHOM MOCKOCTU C MOMOLLbIO HATU (CM. PUCYHOK).

Cuna HaTaXeHUs HUTKU paBHa
1) 0,5 H
2)1,0H
3)1,5H
4)2,0 H

5.K cucrteme u3 kybuka maccor 1 Kr u ByX NPYXUH NPUNOXEHa NOCTOSIHHAsA ropu3oHTanbHasi cuna F (cwm.
PUCYHOK).

K iy -

NN ¥ pAN—

Mexay kyGukom 1 onopomn TpeHusi HeT. Cnctema nokontcs. 2KeCTkoCTb NePBON NPY>KUHbI ky =300 H/m

XKecTkoCcTb BTOPOW NPYXXWHbI ky =600 H/m YonuHeHvue nepBow NpyXuHbl paBHo 2 cM. Moaynb cunbl F
paBeH

1)6 H
2)9H
3) 12 H
4) 18 H

6.Cvna TpeHus ckornbXeHus bpycka 0 NOBEPXHOCTb CToNa 3aBUCUT
1) oT nnowaamn conpmkocHoBeHus Bpycka u ctona
2) OT CKOpPOCTHK ABMXEHUSA Bpycka no cTony
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3) OT cunbl HOpManbHOW peakummn, AeNCTBYIOLLEN CO CTOPOHLI cTona Ha Bpycok
4) oT nnowaan CoNnpMKOCHOBEHMS BpyCcka M CTona U OT CKOPOCTU ABMXKEHMSI Bpycka no cTony

7.May maccow 300 r 6poLueH nog yrnom 45° K ropusoHTy € HavarnbHOW CKOPOCTbio V = 20m/c. Mogaynb curbl
TSXKECTW, AENCTBYIOLLEN Ha MAY cpady nocre 6pocka, paBeH

1)6H

2)15H

3)3H

4)0

8.[1Be nnaHeThbl C OAMHAKOBLIMM MaccaMu obpallatoTcs No KpyroBbiM opOmTam BOKpyr 3Be3abl. [1rs nepson
U3 HMX Cura NpUTSXKeHUs K 3Be3ae B 4 pasa 6onblue, YeM Ansi BTOpon. KakoBo OTHOLIEHWE paguycoB opouT
nepBov 1 BTOPOW NrnaHeT?

4)4

9.l'pachmkmn 1 - 2, 2 - 3, 3 - 1 COOTBETCTBYIOT NnpoLeccam
A p

T

A) N30XOpPHbIN, N30TEPMUYECKUIA, N306aPHbIN;
B) n3oxopHbiv, n3o6apHbIv, N30TEPMUYECKUI;
C) nsobapHbIn, N30XOPHbIN, N30TEPMUYECKNI;
) nsobapHbli, N30TEPMUYECKNIA, U3OXOPHbIN;
E) nsotepmuyecknin, naobapHbli, NU30XOPHLIN.

10..Npn HarpeBaHWM naeanbHOro rasa CpefHsst KBagpaTWyHasi CKOPOCTb TEMSIOBOro ABMXKEHUS MOMEKyn
yBenuuyunacs B 4 pasa. [pu atom abcontoTHas Temnepartypa rasa

A) yBenunuunace B 4 pasa;

B) yBennuunace B 2 pasa;

C) yBenununnaceb B 8 pas;

) ysenunuunace B 16 pas;

E) yBennuunace B 12 pas.

11.MpeanbHbin ra3 coeplumn paboTty 300 I 1 npu 3TOM BHYTPEHHSAS SHEPIUA rasa yBenMynnach Ha
300 Ox. Kakoe konuyecTBo TEMMOTLI OTAAN UK NONy4YXn ra3 B 3ToM npouecce?

1) otgan 600 Ox

2) otgan 300 Ox

3) nony4unn 600 Ox

4) nonyunn 300 [Ix

12.MNpun nepexoae n3 coctosdHnsi 1 B coctosiHne 3 ra3 cosepLuaeT paboTty

p 10 TTa
h
2 femmmmmm gy

1
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1)2 kO
2) 4 k[
3) 6 kx
4) 8 k[

13.Ha pucyHke npuBegeHa 3aBMCUMOCTb TeMNepaTypbl TBEPAOro Tena oT NoMy4YeHHOro UM KonmyecTsa Ten-
noThbl.

7K

400

300

100

0 200 400 feX%:c

Macca Tena 2 kr. KakoBa ygenbHasi TeNnoemMKoCTb BelllecTBa 3Toro tena?
1) 25 Ik /xr-K

2) 625 I /kr-K

3)2 500 T /kr-K

4)1 000 M /kr- K

14 .M\peanbHasg Tennosada mawimHa ¢ KM 50%33 umkn pabotbl otgaeT xonoamneHuky 100 k. Kakoe konu-
YeCTBO TENMOThLI 3a LMK MalluHa Nony4aeT oT HarpeaTena?

1) 200 Ox

2) 150 Ox

3) 100 Ox

4) 50 Ox

15.Ha yyacTke uenu, nsobpax€eHHOM Ha PUCYHKe, COMPOTUBIIEHNE KaXKOoro U3 pes3ncTopoB paBHO R.

g

K

MonHoe conpoTuBIieHne y4acTtka npu 3aMKHYTOM Kriro4ye K paBHO
.

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

16.MpsAMonMHENHbIA NPOBOAHMK ANMHOM L ¢ TOKOM | NOMeLLEH B 0AHOPOAHOE MarHUTHOE norne Tak, YTo Ha-
npaBfieHne BEKTOpA MarHUTHOM MHAYKUMW B nepneHavkynsapHo NnpoBogHuKy. Ecnu cuny Toka ymMeHbLWNTb B
2 pasa, a UHOYKLUMI0 MarHMTHOro nons yBenuuuTb B 4 pasa, TO AeNCTBYOLaa Ha NPOBOAHUK cuia AMnepa
1) yBenuuntcsa B 2 pasa

2) ymeHbLUNTCH B 4 pa3a

3) He n3meHuTcs

4) ymeHbLUMTCA B 2 pasa

17..Ha pucyHke nsobpaxeH NpoBOMOYHBIN BUTOK, MO KOTOPOMY TEYET INEKTPUYECKUIA TOK B HanpasreHnu,
yKa3aHHOM CTPEIKOon.

Butok PacrnosioXXeH B FOpM3OHTaﬂbHOVI nnockocTtun. B LEeHTpe BUTKa BEKTOP MHOYKUMN MarHUTHOroO nosns Ha-
npasJieH
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1) BEpTUKanNbHO BHU3
2) BEpTUKanbHO BBEPX
3) BneBo
4) Bnpaso

18.CobupatoLas nMH3a, Mcnonb3yemas B Ka4yecTse Nynbl, AaeT n3obpaxeHue
1) OenicTBUTENBHOE YBENUYEHHOE

2) MHMMOE YMEHbLUEHHOE

3) MHMMOE yBenuyeHHoe

4) pencTBUTENBHOE YMEHbLLEHHOE

19J-|y‘-l CBeTa nagaeT Ha NiioCKoe 3epkKaro. Yron OTpaxeHud paBeH 12 :. Yron Mexay nagarowmm Jiy4om n
3epkanom

1)12°

2)102°

3)24°

4)78°

20.Mepwuoa nonypacnaaa nsotona Hatpus [ INa paBeH 2,6 roga. Ecnu usnavansHo 6bin1o 104 r 3Toro u3oto-
na, To CKONMbKO NpMMepHO ero byaeT yepes 5,2 roga?

1) 13r

2)26r1

3)39r

4)52r1

BapuaHT 2

1.Msy, 6poLleHHbIV BepTMKanbHO BBEPX, NOAHANCA Ha BbicoTy 20 M 1 ynan Ha 3eMmo B TOYKY BpocaHus.
Yemy paBeH MoAynb CpeaHen CKOPOCTU NepeMeLLieHns MsaYa, ecny OH Haxoauncs B nonete 4 ¢?

1) Owm/c
2) 5m

3) 10 m/c
4) 15m

=

2. | ] K\l

Ha pucyHke m3o6parkeHbl rpadmkm 3aBUCUMOCTM CKOPOCTM Ten OT BpeMeHu. Kakoe Teno nponaet GonbLunii
nyTb B MHTepBarne BpemeHu oT 0 oo 5 cekyHa?

1) 1

2) 3

3) [yt ognHakoBble

4) 4

5)2

3.Ha pucyHke nsobpaxeH nabopaTtopHbIi AUHAMOMETP.

LA, I &)
81 o2 3 4
H h|m||n|uumuh:|u|udnmunk

lowd T3 4 6158 '.IJI.IILL,‘

LWkana nporpagyvpoBaHa B HbloToHax. Kakum BygeT pacTsbkeHne npy>KuHbl JUHAMOMETPA, €Cnuv K Hen Noa-
BecuTb rpy3 maccon 200 r?

1)5c¢cm

2)2,5¢cm

3)3,5¢cm

4) 3,75 cm
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4.Ha 6pycok maccon 5 Kr, ABWXYLLMINCS MO rOPU30OHTalbHOM MOBEPXHOCTU, AENCTBYET CUIa TPEHNS CKOMb-
xeHunst 20 H. Yemy GyaeT paBHa curna TPEHUsI CKONbXEHUA MOCe YMEHbLUEHUSA Macchl Tena B 2 pasa, ecnv
KO3(PPULNEHT TPEHNUS HE NBMEHNTCH?

1)5H

2)10H

3)20H

4)40H

5.Teno nogBeLLeHo Ha ABYX HUTSAX M HAXOOUTCS B paBHOBECUWN. YTON MeXOy HATAMU paBeH 90 , @ CUnbl Ha-
TsHKeHus HUTen paBHbl 3 H n 4 H. Yemy paBHa cuna TskecTu, JeNcTBylowas Ha Teno?

1)1H

2)5H

3)7H

4)25H

6.Yto OygeT nponcxoamTb C CUION TATOTEHMS, AEACTBYIOLLEN HA TEMNO CO CTOPOHbI 3eMNK, ecnu Teno onyc-
KaTb B OY€Hb rNyGoKyto waxTy?

1) He nameHutcs

2) YBenuunrtcs

3) YMeHbLnTCSA

4) Cpeou oTBETOB HET NPaBUSIBEHOMO

7.0O4HOPOAHBIN CTEPXKEHb NEXUT Ha ABYX ornopax A 1 B. Uemy paBHa cvna peakuum onopbl Q2, ecnum Bec

cTtepxHsi paeeH 30 H, a cuna peakumm onopbl Q1=10 H?

- —

Q, Q

A B

1) 10H
2) 20H
3) 30H
4) 40H
8.Ha PUCYHKe V|3o6pa>|<eH rpachK 3aBNCMOCTUN KOOpAuHaThl X Tena, coBepLuarlero rapMmoHn4eckmne Kore-

OaHus, ot BpeMeHMU t.

3aKkoH ABWXEHNA 3TOro Tena nMmeet 1

1) x(t)=4cos(1,5t)
2) x(t)=1,5cos(8t)
3) x(t)=8cos(1,5mt)
4) x(t)=1,5cos(mr4t)

9.MaeanbHbIn ra3 nony4un konuyectso Tennotsbl 300 [k n coBepumnn padoty 100 k. Npy aTOM BHYTpEH-
HSAS SHeprus rasa

1) yBenumumnack Ha 400 [Ox

2) ysenuuunacb Ha 200 Ox

3) ymeHbLlumnacb Ha 200 Ox

4) ymeHblumnace Ha 400 [k
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10.TMpwn nepexope n3 coctosiHMA 1 B cocTosiHue 3 ra3 coBepluaeT paboTy
210° T

IR

1

Lo
0002 00d oy

1) 2 xOx
2) 4 k[x
3) 6 kx
4) 8 k[Ix

11.Kakoe konnyectBo TennoTel Heobxoammo anga HarpesaHus 100 r cenHua ot 300 K go 320 K?
1) 390 Ox

2) 26 kOx

3) 260 Ix

4) 390 k[x

12.VlpeanbHasa TennoBas MaluuHa 3a umkn paboTbl nonyyaeT ot HarpeBatens 100 [k u otaaeT xonoaunb-
Huky 40 Dx. KMO Tennoson MallnHbl paBeH

1) 40%

2) 60%

3) 294;

4) 43%

13.Ha y4qacTKe uenum, I/I306pa)KeHHOM Ha PUCYHKe, COMNMpoTUBIIEHNE KaXOdoro n3 pe3mctopoB paBHO R.

MNonHoe conpoTuBIieHne y4acTtka npu 3aMKHYTOM Krilo4ye K paBHO
1R

1) 2

2) R

3) 2R

4) 3R

14.MpsMonuHenHbIi NPoBOAHMK AnuHoun 0,2 M HaxoanTCs B OQHOPOAHOM MarHUTHOM Mofe C MHAYKUMEN
4 Tn v pacnonoXeH NoA yriom 307 BEKTOPY MHAYKLMMW.

B

Yemy paBeH MOAyMb CUMbl, AENCTBYOLLEN HA NPOBOAHMK CO CTOPOHbI MAarHUTHOIO MOJIS NPY CUNe Toka B
HeM 2 A?

1)0,2H

2)0,8H

3)3,2H

4)20H

15.Ha pucyHke nsobpaxeH NpoOBOSIOYHbIN BUTOK, MO KOTOPOMY TEYET SMIEKTPUYECKMIA TOK B HanpaBreHuM,
yKa3aHHOM CTPENKOoWn.
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BuTok pacnonoxeH B NNOCKOCTM YepTexa. B LeHTpe BUTKka BEKTOP UHAYKUMMA MArHUTHOO MO TOKa Ha-
npasneH

1) OT Hac NepneHanKYNSPHO NIIOCKOCTU YepTexa

2) K Ham NepneHanKyNsiPHO NIOCKOCTU YepTexa
3) BneBo

4) BnpaBo

16.I'ne HaxoauTecs M30OpaXkeHNe CBETSALLENCA TOYKN S (CM. PUCYHOK), CO3A4aBaeMoe TOHKOM cobupatoLen
NNH30M?

1) B Touke 1
2) B TOYKe 2
3) B Touke 3
4) Ha 6eCcKOHEeYHO BONbLLIOM PacCTOSIHUM OT JIUH3bI

17.|'|p|/| nepexone rny4a ceeta 13 OAHOW cpelbl B 4pYyryro yron nageHua paseH 53:., a yrosmn npenomineHusn

37° (sin37" = ﬂf’, sin33" = 0.8) Kakos oTHOCHTENBbHBIN MoKa3aTensb npenomneHnsa BTopon cpeabl OTHO-
CUTENbHO NepBon?

1)==1,43

2) ==1,33

3) ==0,75

4) ==0,65

45,
18. lNepwuopg nonypacnaga paguoakTMBHOIO N30ToNa KanbLus JﬂLdCOCTaBﬂﬂeT 164 cyTok. Ecnu nsHavanb-

4. H}Z-l 45

HO 6bINo aTomMoB Jﬂ["'*, TO NPUMEPHO CKONBbKO UX ByaeTt yepes 328 cyTok?

1)2-10%

g1 10%

3 1-10°

4)0

198 5 U 295Ph
.B pesynbTate cepun paanoakTMBHbIX pacnafos ypaH 92~ npespallaeTcs B CBUHeL, B2 . Kakoe konu-

YyecTBO - 1 JB-pacnap,OB OH MpU 3TOM UCMbITbIBAET?

1)8-n6 ﬁ—pacna,qoa

2)6C-n8 ﬁ—pacnanoa

3)10&-unb ﬁ—pacnap.os

4)5@&-1n10 ﬁ—pacnap.os

20.TMpwn BbICOKNX TEMNepaTypax BO3MOXEH CUHTE3 aAep renus ns sgep M3oTonoB BoAopoaa:
TH4+7H >3 He+ X

Kakas yactnua X ocBoOOXgaeTcs npu OCyLLECTBIIEHWN TaKon peakumm?
1) HERTpoH

2) HEUTPUHO
3) NpoTOH
4) aneKTpoH
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8.1.1. LUKAJIA U KPUTEPUU OLLEHKA
OTBETOB Ha TeCTOBble BONPOCHLI BXOAHOIO KOHTPONS

- OUEeHKa «3a4TeHO» BbICTaBJIAETCA o6yL|a+ou.|,e|v|yc;|, €CIM KONM4eCTBO NpaBuiibHbIX OTBETOB BbllLE 60%.
- OLlleHKa «He 3a4TeHO» BbiCTaBndeTcsd 06yqarou.Le|\/|yc;|, €CIMn KONn4eCTBO NpaBUIibHbIX OTBETOB HUXEe (I/IJ'IVI
paBHo) 60%.

8.2.TeKkywuni KOHTPONb YyCNeBaeMoCTH
B TeyeHue cemecTpa, NpoBOANTCH TEKYLUUA KOHTPOSb YCNEBAEMOCTU NO AUCUMMNIUHE, K KOTOPOMY
obyyatoLwmiics AomkeH ObiTb NOArOTOBMEH.
OTcyTCTBME NMPONYCKOB ayAWTOPHbIX 3aHATUI, akTMBHasA paboTa Ha MpakTUYeCcKUx 3aHATUsX, obllee
BbINONHeHNe rpadmka y4ebHon paboTbl ABNATCA OCHOBaHWEM AN MONYyYeHUs NOMOXUTENBHON OLEHKM Mo
TeKyLLeMy KOHTPOTH.

Bonpochl
ANsA caMoNnoAroToBKU MO TEMaM NPaKTUYECKUX 3aHATUMN

Tema : MonekynspHasa comsunka TepmoanHaMmumka

1. Kakumu BenumunmHamun xapaktepusyeTcs COCTOsHUe rasa?

2. Ccopmynupyinte n o6bACHNTE PU3NYECKUIA CMbICITT OCHOBHOIO YPaBHEHMS MOSEKYISAPHO — KMHETUYECKON
Teopun.

3. Kak cBA3aHbl TENNOEMKOCTb M YMCIO cTeneHen cBoboabl Monekyn rasa?

4. OxapakTepusynTe NOHATUS U PUNYECKUIA CMbICIT BHYTPEHHEWN 3HEPTUN naearnbHOro rasa, TensnoThl, pa-
foTbl.

5. Kakvm 3akoHam NOAYUHSIIOTCA M30MpoLecchl?

6. Ob6bAcHMTE Npouecchl, NpoTekatLwme B uukne KapHO 1 OT Yero 3aBUCUT ero KoahULMEHT NONE3HOro
nencrena?

Tema 5. dnekTpuyecTBo U MarHeTusm

1. CdopmynumpyiTe 3aKOoH COXpaHeHWs 3apsiaa, 3akoH KynnoHa.

2. Cdopmynupyite onpegerneHne HanpsikKeHHOCTU M NoTeHumarna afnekTpocTtatudeckoro nond. Kak cBssaHbl
Mexay cobon HanpsHKEHHOCTb M NoTeHuman?

3. OObsACHUTE DU3NYECKUIA CMBICIT MOCTOSIHHOMO 3MEKTPUYECKOrO Toka. Has3oBuTe ycrnoBus  CyLLEeCTBOBaHUS
3MEKTPUYECKOTO TOKA.

4. CdopMynupyiTe n 00BbACHUTE hU3MYecknin cMeicn 3akoHa OMa 1 dumandecknii cmbicrn npasun Knpxro-
da.

5. Cdopmynupynte n o6bsicHuTe mnanyeckuin cMbicin 3akoHa Amnepa, 3akoHa JlopeHua.

6. B 4yem 3akntoyaeTcs CyLHOCTb SABMEHMS SNEKTPOMArHUTHOM MHAYKLMWU? caMOMHAYKUnn?

Bonpocbl AnsA camonoAroToBKY K N1aGopaTOpHbIM 3aHATUSAM

1.n0pﬂAOK 06p360TKM pe3ynbTaToB NpU NPAMbIX U3MEepPeHUAX. Onpe,qenel-me reomeTpu4eCcKux pas-
MepoB TeJl U BblYUCIieHune OLIMNOOK.

1. Knaccudmkaumsi norpeLHocTen.
2. BbluncneHne norpeluHocTen Npu NPAMbIX USMEPEHUSIX.
3. [pubopHas norpelwHocTb. Knacc TouHOCTM npubopa.

2.0npeperneHue ycKopeHUsi CBOG0AHOro NnageHus Npy NOMOLLM MaTeMaTU4eCKoro MassTHUKa.

1. KakoW npouecc Ha3blBaeTCsi rapMOHUYECKUM konebaHnem?
2.MaTemaTuyeckuin MasiTHUK. [Nepuog MmaTeMaTM4ecKoro MasiTHUKa.
3.3aBucuT Nn nepuog konebaHni maTtemMaTM4eckoro MasTHMKa OT ero Maccbl?

3. UccnenosaHune n3onpoueccos.

1. 3akoH 'en-Jlioccaka. 3akoH bonna-MapuotTa. 3akoH LWapns.
2. Kakune ycnoBus AOSMKHbI BbINOMHATLCS, YTOObI M3MEHEHUS NapamMeTpoB ra3a COOTBETCTBOBANN 3aKOHY
Wapns.

3. Moyemy npouecc oxnaxgeHus Bo3gyxa MOXHO cuMTaTb M306apHbIM? NpoLece cxaTus BO3gyxa n3o-
METPUYECKMM? OXNaxkaeHne Bo3ayxa U30XOPHbIM?
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4. OnpegeneHue KoahdULMEeHTa NOBEPXHOCTHOrO HaTSXKeHMUsI.

1.4710 HasbIBaeTCs KOA(PDHULNEHTOM NOBEPXHOCTHOIO HATSHKEHNS?
2. Hannwwute pabouyto popMyny 1 NOACHUTE BXOASLLME B HEE BEJTUYMHDI
3. OT yero 3aBUCUT KOIPDULNEHT MOBEPXHOCTHOrO HATSXKEHUS XKUOKOCTEN?

5.3aBMCMMOCTb yAenbHOM TEMNIIOEMKOCTU TBepAbIX TeN OT TemnepaTtypbl

1. Y10 Takoe Tennota?

2. CdhopmynupyiTe 1 1 2 Hayana TepMOSNHAMUKN.

3.Ecnu Kk TBepAbIM TeniaM ¢ OANHAKOBOM MacCon U HavanbHOW TemnepaTypon NogBecTn 0auHaKoBoOe KOnu-
YeCTBO TENNOThI (BCE MaTepuanbl OCTaloTCs TBEpPAbIMK), TO TemnepaTypa BellecTsa ¢ bonbLuen Tennoem-
KOCTbto OyaeT 6onblue, MeHbLUE UK paBHa TemnepaTtype Tena ¢ MeHbLUEN TEMNOEMKOCTbHO?

6. U3mMepeHue yaeIbHOT0 CONPOTUBJIEHUS] MPOBOAHUKA
1) Kak omnpeaenuTs MmIomaib MONePeyHOro CEYCHHUS MPOBOHUKA?

2) OrmpeneneHne HHCTPYMEHTAIBHBIX MOTPEITHOCTEH H3MEPUTEIbHBIX IPUOOPOB
3) o kakaum napameTpam BblibMpaem MaTepuarn NpoBoAHUKA

7. U3yuyeHune aneKkTpMUYecKux Lenen NOCTOAHHOrO TokKa.
3akoH Oma ans 3aMKHyTOM Lienu.

MNovemy nokasaHwsi BObTMETPa Npu Pa3oOMKHYTOM U 3aMKHYTOM Kritoye pasfnnyHbl?
Kak nameputb BHyTpeHHee ConpoTMBIEeHNE NCTOYHMKA?

wnN e

8.UccnepnoBaHue TeMnepaTypHOM 3aBUCUMOCTU CONPOTUBIIEHUA MeTansIoB U NOofynpoBOAHUKOB

1.470 Takoe aHeprus ®epmu, yposeHb Pepmu, pyHkuns Gepmn?

2. Moyemy c pocTOM TemnepaTypbl CONPOTUBIEHNE NPOBOAHUKOB pacTeT, a CONpOTUBMEHUE Nonynpo-
BOAHMKOB nagaet?

3. UTo Takoe aHeprusa akTMeBaumm 1 Kak OHa paccyuTbiBaeTcs?

9. U3yyeHMe MarHMTHOro MONA KaTyLKW C TOKOM, 3JIEKTPOMArHMTHOW UHAYKLUN CaMOUHAYKLUMN U
B3aUMHOM UHAYKLIMMN.

1. MarHuTHoe none. XapakTepucTuku MarHuTHoro nons. Kak HanpasneHbl CUNoBble IMHUN MarHUTHOIO
nonsa?

2. B 4em 3akntoyaeTcs SABMEHNE 3NEKTPOMarHUTHON MHAYKUMN? 3aKOH 3NEKTPOMArHUTHOM UHOYKLUMK.
3. YTo Takoe MarHUTHbIN NOTOK? UHAYKLMOHHBIN TOK?

10. CBsi3aHHBIE TAPMOHUYECKHUE KOJIeOaHUsI KOHMPOIibHbIe 80MPOCHI:

1.Kak onpegenseTcsa yactoTta, nepmnoa, amnnutyaa, asa v HadanbHas pasa HesaTyxaroLmnx konebaHmin?
4 Y10 Takoe OTHOCUTENbHOE YANMHEHNE?

5. .MNMo4emy npu pacyeTe YacToTbl KonedaHun Mbl NpeHebperaem Maccon NpPyXuHbI

11. U3y4yeHne JIEKTPHYECKOro KoJ1edaTe/IbHOIr0 KOHTYpa

1. Kakoe siBneHue Ha3biBaeTCa pe3oHaHCoM?

2. Kak nameHunTcs pesoHaHcHas KpuBas AN aMmnnuTygbl TOKa B LENU Npu yBeNMYeHUU akTUBHOro Conpo-
TUBMNEHMWS B KOHTYype?

3. lMoyemy B paguonpuemHrkax He06xXo0AMMO UCNOMNb30BaTh NPUEMHbINA KOHTYP ¢ 6onbLion 4OBPOTHOCTLIO?

12. OnpeaesieHne (POKYCHOr0 PpaCCTOSHHUS CHCTEMBbI JIMH3

1. YTo Ha3sbIiBalOT ONTUYECKON CUION NUH3bI? Kak n3aMeHuTca onTuyeckas cuna npu norpyxeHnn nNuH3bl B
ONTUYECKM NPO3PAYHYIO XKNAKOCTL?

2.4T0 Ha3bIBalOT yBENNYEHNEM MNNH3bI? VI3MEHUTCA NN yBENMYEHME NIUH3bI NPU NOTPYXEHUN ee B ONTUYECKM
NpO3paYHyto XNAKocTb? Ecnn namenuTcs, 1o, kakum obpasom?

3. B uem coctonT pasnnymne TOHKMX U «TOFCTbIX» NINH3?

13. U3MepeHHe JVIHHBI CBETOBOM BOJIHBI HHTEP(ePEeHUHOHHBIM METOAOM.
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1.Kakne NCTOYHMKM CBEeTa Ha3blBalOTCA KOT€PEHTHLIMN?

2.06bAcHMTb cyTb 00LLero cnocoba HabnogeHus nHTepdepeHLn CBETa C MOMOLLbIO pacLLENEHNs OOHOTO
nyya Ha gBa.

3.Moyemy nHTEpepeHUMOHHbIE MOOCHI MONYYalTCA PagyXHbIMU, eCnn yaanuTb cBeTopunsTp?

14. N3y4eHue CIJIOMIHOTO M JIMHENYaTOro CrieKTpa U3JIy4eHus

1. Kak MOXHO yBenuuMTh 3anac aHeprum aToMoB BeLLecTBa?

2. Kakune cnekTpbl HasbiBatoTCA NuHenyaTeiMn? Kakve BellecTBa JatoT NIMHENYaTble CNeKTpbI?
3. Kakne npmbopbl N03BONAKOT N3y4aTb CNEKTPbI?

LLikana v KpuTepun oLeHNBaHUA
CamMonogroToBKU MO TeMaM NPaKTUYECKUX 3aHATUN

- OUEHKa «3a4meHO» BbICTABMSETCH, €CnuM  oby4yaloWUiACs Ha OCHOBE CaMOCTOATENbHOIO
M3y4eHHOro MaTepuana, CMOr BCECTOPOHHE pacKpbiTb TeopeTu4eckoe cofepXkaHue Tembl. Bnageer
MEeTOAMKaMM NpU peLleHny NPakTUYeCcKnx 3agay.

- OLIEHKa «He 3a4YmeHo» BbICTaBNAETCs, ecrnv oby4YaloLimincsl HeakkypaTHO 0GPOPMUIT OTYETHLIN MaTepuan B
BME KOHCMEKTa Ha OCHOBE CaMOCTOSATENbHOMO U3y4YeHHOro MaTepuarna, He CMOr BCECTOPOHHE pacKpbiTb
TEeopeTUYecKoe coaepkaHne Tembl. 3aTPyAHSETCSA pellaTh NpakTMyeckue 3agayu

LWKANA U KPUTEPUM OLIEHKU
nabopaTopHbIX 3aHATUMA

- OUEHKa «OMJIUYHO» BbICTaBsAeTCs 0byyatoLlemycs, ecrnv niabopaTopHble 3a4aHNs BhINOMNHEHbI, METOAMKA
BbINOMTHEHUS 1 0DOPMIIEHNIO COOTBETCTBYET TPeGOBaHUAM.

- OUEHKa «XOPOWo» - BbICTABNsieTCA 0byyaloLlemycs, ecnv nabopaTopHble 3aaaHusl BbINOSHEHbI, UMETCS
CYLLLECTBEHHbIE 3aMeYaHUsi K METOAMKE BbINONTHEHUS U 0OPMIIEHMIO.

- oueHKa «ydoesiemeopumesibHO» - BbiCTaBnsieTcs oby4dalowemMycsi, ecnv nabopaTtopHble 3agaHusl BbIMos-
HEHO YaCTMYHO, UMEIOTCS CYLLIECTBEHHbIE 3aMeYaHNs K MeTOAUKE BbIMOITHEHUS] U OCDOPMITEHUIO.

- oueHKa «HeydoesiemeopumersibHO» - BbiCTaBrnisieTcsi obydaloemMycsi, ecnu nabopaTopHble 3agaHusl He
BbIMOJTHEHBI.
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9. MpomexyTouHas (cemecTpoBas) aTTecTaLus Mo Kypcy

HOpMaTVIBHaﬂ 6asa npoBeneHus
npome)KyTquoﬁ atTrectauumum o6yqa|ou.mxc;| no pesylbTaTaM U3y4vyeHunsa AUCUUNIIUHDbI:

1) penctytolee «onoxeHne O TEKYLLEM KOHTPOME YCNEBAEMOCTU, MPOMEXYTOUYHON aTTecTaumm oby4ato-
LLUMXCA MO nporpaMmam BbicLuero obpasoBaHunst — nporpaMmMam b6akanaepuaTta, nporpaMMam cneuvanuTeTa,
nporpamMmmam MarucTpaTtypbl U cpefHero npogeccnoHansHoro obpasoBannsa B Pr60Y BO Omckun FTAY »

OCHOBHbIe XapakKTepucTukun
npome)KyTquoﬁ aTrTectTauumum oﬁyqalou.wlxca no utoram nsyvyeHumsa guCUMNIIUHbLI

YCTaHOBIIEHME YPOBHS AOCTUXKEHNS KaXKabIM 00y4aroLmMmcs Lenen u
3agad obyyeHnst No AaHHOW ANCUUNIINHE, N3MOXEHHBIM B M.2.2
HacTosILLEeN Nporpammbl

Llenb npomeXxyTo4yHou aTTecTa-
umm -

dopma nNpPOMEXYyTOYHOM aTTe-

cTauum - anddepeHUMPOBaHHLIN 3a4eT

1) yyacTtue obyyatoLerocsi B npoLeaype nonyvyeHus sadyéta ocy-

MecTo npoueaypbl Nony4vyeHus
3ayéTa B rpacmke y4yeOHoOro npo-
uecca

LLeCcTBNSETCA 3a CHET y4ebHOro BpemeHu (TpyAOEMKOCTH), OTBE-
OEHHOro Ha u3yyeHve AMcumninHbl

2) npouenypa nposoauTtca B pamkax BAPC, Ha nocneaHel Hefene
cemMecTpa

OCHoOBHbIe yCcrnoBusi Nony4veHus
oby4arwmmcs 3a4éTa:

1) oby4atoLmiicst BbINOMHWI BCe BuAbl y4ebHoM paboThl (BkMovas
CaMOCTOATENbHYI0) U OTYMTanCcs 06 X BbINOMHEHUM B CPOKM, YCTa-
HOBMEHHbIE rpadhMkom y4ebHOro npotiecca no AUCLUMINHE;

2) NpOLWEN 3aKMYNTENBHOE TECTUPOBAaHME

Mpouegypa nony4veHus 3a4éTa -

MeToaunyeckue maTtepuanbl, onpege-
nAaowue npouenypbl oueHMBaHUA

MpeacTtaBneHbl B POHAE OLLEHOYHbBIX CPeACTB MO AaHHOW y4ebHom
ancumnnuHe (cm. — Mpunoxexne 9)

3HaHUW, YMEeHUW, HaBbIKOB:

9.3. 3aknounTensHOe TeECTUPOBaHMe Mo UTOraM U3yyYeHUss AUCLUNIINHbI
Mo uToram M3yyeHns QUCLMNNUHLI, 0ByYaloLUMecs NPOXOAAT 3aKniouYUTeNbHOe TecTUpoBaHue. TecTu-
poBaHue siBMSieTc hOPMOI KOHTPOJIs, HanpaBrieHHOW Ha NPOBEpKY BafeHUs TEPMUHOSIONMYECKMM anmna-
paToM, COBPEMEHHBLIMW MH(DOPMALIMOHHBIMY TEXHOMOMMSIMU U KOHKPETHBIMU 3HAHUSIMU B 06nacTu gyHaa-
MEHTarbHbIX Y NMPUKNAAHbIX AUCLMMNIIVH.

9.3.1 NogroToBKa K 3aKnr4uTeribHOMYy TeCTUPOBAHUIKO NO UToram UlyyvyeHmna oUNCUNNIUHLI

TeCTMpOBaHMe ocyLllecTBndeTcd no sCeM TeMaM 1 pasgenam guCcumniiHbl, BKIkO4Yaa TeéMbl, BbIHOCMMbIE Ha
CaMOCTOoATEeNIbHOE N3y4YeHne.

I'Ipou,ep,ypa TECTUPOBaAHNA OorpaHn4eHa BO BpEMEHU U rnpeanonaraet MakCmmMaribHoe cocpenoTtoye-
Hne o6yqarou.|,eroc;| Ha BbINOJIHEHUN TeCTa, coaepXXallero HeCKOJ1bKO TECTOBbIX 3a4aHun.

TecTnpoBaHue NpoBoaAnUTCS B NMUCbMEHHON hopme (Ha ByMarkHOM HocuTene). TecT BkrovaeT B cebs
30 Bonpocos. Bpems, oTBogMmMoe Ha BbinosiHeHMe TecTa - 30 MUHYT. B kaxablih BapuaHT TecTa BKtoYatoTCs
BOMPOCbI B CredylowemM COOTHOLIEHMU: 3akpbiTble (OOWHOYHBIM  BbIGOp) — 25-30%, 3akpbiTbie
(MHOXeCTBEHHbIN BbIbop) — 25-30%, oTKpbITbie — 25-30%, Ha ynopsigoyeHne n cooteeTctamne — 5-10%

Ha TecTnpoBaHme BbIHOCUTCS MO 5 BONPOCOB M3 KaX40ro pasaena AuCUMnInHbI.

BapwaHT Ne 1

3ananmne Ne 1

KuHeMaTHIeCKnil 3aKOH BPAIIATEIHOTO NBIKCHUS TEJIA 3aJaH YPaBHEHHEM (¢=t°. YTIOBas CKO-
POCTb TeJia B KOHIIE TPEThEH CEKYH/IbI PaBHA. ...

1) 2 pan/c.

2) 4 pan/c.

3) 6 pan/c.

4) 3 pan/c.
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3aganue No 2
Touka M IBHXETCA MO CIIUPAIIU € IOCTOSHHOMN MO BEIMYMHE CKOPOCTHIO B HAIIPABJICHUH, YKa3aH-

HOM cTpenkoi. [Ipu 3TOM BeTMYrMHa HOPMAJILHOTO YCKOPEHUS . ..

M

—_—

- paBHa HYJIIO
- YMEHbIIAETCA
- HE U3MEHAETCS

- YBCINMYHBACTCA

3aganue Ne 3

Ha Teno B nHEpIManbpHON ccTeMe OTcueTa ICHCTBYIOT IBe cuilbl. Kakoil u3 BEKTOpOB, H300pakeH-
HBIX Ha IMPAaBOM PUCYHKE, MPABUIIBHO YKa3bIBACT HAIIPABJIICHUE YCKOPEHUS Tella B 3TOH CHCTEME OT-
cuera?

|
|
|
|
-
|
|
-

J—

i et e e e e e
|

R T I EO Y S|

F==A==—ft---F--A===t=-==
|
|

|
|
|
!
TTATTTTTIIIITNG T
|
|
+

3aganmne Ne 4

Teno, OpoleHHOE TIOJ] YIJIOM K TOPH30HTY, IBUXKETCS 10 KPUBOJIWHEHHOM TpaekTopuu. Eciu co-
MIPOTUBJICHHE BO3IyXa MPEHEOPEKUMO MAJIO, M B TOUKE A ATOM TPAEKTOPUH BEKTOP CKOPOCTH Tela
MMeEET HallpaBJIEHUE 0 CTpeJike | Ha pUCYHKE, TO KaKOW CTPENIKOM yKa3aHO HalpaBiIeHUE BEKTOpa
€ro yckopeHus?

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

3amanue Ne 5

K 60k0BOI1 MOBEpXHOCTH IIMIUH/IPA, BPALIAIOIIETOCs BOKPYT CBOEH OCH, IPUKUMAaIOT BTOPOH 1IH-
JUHJP C OCBIO, MApaLIEIbHON OCH IIEPBOTO, U PaJUyCOM, BABOE IPEBOCXOJAIINM PaJHyC IIEPBOTO.
[Ipu coBMECTHOM BpaIICHUH IBYX HIMHAPOB 0€3 MPOCKAIb3bIBAHUS Y HUX COBIAAAIOT

1) mepuoabl BpaleHus

2) 4acTOTHI BpalleHUs
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3) TMHEHHBIE CKOPOCTH TOUEK HA TIOBEPXHOCTH
4) HEeHTPOCTPEMUTEIbHBIE YCKOPEHUS TOUEK Ha IIOBEPXHOCTH

3aganue Ne 6
B HenoasukHOM THQTE IPy3 Maccoil MpPacTATUBAaeT BEPTUKATILHYIO IPYKUHBI )KECTKOCThI0 KHa
___mg
JUIUHY k . Ilycts Tenepb JTUQT B TEUECHUE BPEMEHH I IBUKETCS BBEPX C MMOCTOSHHOU CKOPO-
CTBIO V. B MOMEHT Havasa oTcyeTa BpeMEHH B TU(TE HA Ty )K€ MPYKUHY aKKypaTHO TOABECIIUBAIOT
TOT ke rpy3. Ha kakyro quHy rpy3 OyAeT pacTaruBaTh NPy KUHBI B ABIKYIIEMcs JTU(Te?
m(s—2)

1) K
mg
2) k
m (g :—}
3) K
mv
4) kt
3aganmne Ne 7
YT10o0bI paciuiaBUTh HEKOTOPYIO MAacCy MeIH, TpeOyeTcs GoJblIee KOIMYECTBO TEMIOTHI, YEM JIJIsI
IUTABJICHHSI TAKOM )K€ MACChI IUHKA, TaK KaK yJeJIbHas TEIUIOTa IUIaBIeHus Meau B 1,5 pasza 60i1b-

_ 5 _ 5
1€, YeM IIMHKa (’; ey = 18-10 Jx/xr, Azn =1,2-10 Jlx/xr). Temneparypa 1iaBjieHAs MU TTPU-

MEPHO B 2 pa3a BbILIE TEMIEPATYPHI IIABJICHUS [IMHKA (TC'P»-r =1356K , Tz = 693K ). Pazpymenue

KpHCT&J’IJ’IH‘ICCKOﬁ PCHICTKH MCTAaJlJIa IPH TUIABJICHUH NPHUBOJAUT K BO3PACTAHUTIO SHTPOIINH. Ecau

OHTPOIIMA IUHKA YBECINYNJIACh HA AS , TO UKBMCHCHHEC DHTPOIIMHU MEIHU COCTABUT ...

2 as
2
2ZAS
2 As
4+
2as
3

3ananmne Ne 8
Ha pucynke nzoopaxxen nukn Kapao B koopaunatax (T, S), rae S — suTponmsi. AnnabaTtHoe pac-

MHUPCHUC TPOUCXOJUT HA 3TAIIC ...

T4
__1 2
L r
I
El
4-1
2-3
3_4
l_

3aganue Ne 9
[Tpu “30TEpMHUECKOM YBETMUECHUU JABICHUS OJHOTO MOJISl UI€aJIbHOTO OJHOATOMHOTO Ta3a, ero
BHYTPEHHSISI DHEPTHS
1) yBenuuuBaeTcs
2) yMeHbIIAeTCs
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3) yBEIMYHMBAETCS UM YMEHBIIIAECTCS B 3aBUCUMOCTH OT UCXOHOTO 00BheMa
4) HE U3MEHACTCS

3aganme Ne 10

Wneanbubrii raz nomyunn konudectBo TerioTsl 300 [Ix u coBepmmn padoty 100 JIx. [Tpu atom
BHYTPEHHSS SHEPTUs raza

1) yBennumnacek Ha 400 Ik

2) yBenmumitach Ha 200 Ik

3) ymenbimiacs Ha 200 [Ix

4) ymenpimmiack Ha 400 Jx

3aganune Ne 11
[Tpu nepexone u3 coctosiHus 1 B cocTostHUE 3 Ta3 COBEpIIAET padoTy

P10 T

2

e

0 0,02 0,04 v ad

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

3aganme Ne 12

Temnosas mamuna ¢ KITJT 60%3a nukn paGots! otnaet xonoaunsauky 100 Jx. Kakoe koauuecTBo
TEIUIOTHI 3a LUKJ MAIllMHA TI0Jy4aeT OT HarpeBaTens?

1) 600 [T

2) 250 Ix

3) 150 JIx

4) 60 T

3apaHue Ne 13
MonHas cuctema ypaBHeHun MakcBenna B MHTerpansHon hopme nmeeT BUA:

§Edf:—ja—3d§

(1) ORI
o B
Hdl = j+‘%}ds

Gl
§ B = | pav

ORI
§BdS =0

(s)

Cnepylowas cucteMa ypaBHEHUN:
§ Edl =0

() ,

§ Hel = [ jdS
L S5

() (s)

§ DdS = j pdv
(5) A
§§d§ =0

(5]

crnpasepgnvea ans ...
- CTaLMOHaPHbIX 3NEKTPUYECKNX U MarHUTHbIX NOSei B OTCYTCTBME 3apsPKEHHbIX TEN
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- CTaUMOHAapPHbIX ANEKTPUYHECKNX U MAarHUTHbIX noneun B OTCYTCTBME TOKOB NpoOBOANMOCTHU
- NepemMeHHOro 3JfIeKTpoMarHUMTHOro nosid npu Hann4nm 3apsAa>KeHHblX Tes1 1 TOKOB NpoOBOAMMOCTHU
- CTauMOHapPHbIX 3NTEKTPUHECKUX N MarHUTHbIX nonen npn Hann4nmn 3apsaXeHHbIX Tesl 1 TOKOB nNpoBoAMMO-

CcTn

3apaHue Ne 14
[aHa cuctema To4YeYHbIX 3apsiAOB B BaKyyMe M 3aMKHYTble MOBEPXHOCTU S, S, U Sz, NpMYEM NOBEPXHOCTb
S; OxBaTbiBaeT MOBEPXHOCTb S,, KOTOpas B CBOK O4Yepedb OXBaTbiBAaeT MOBEPXHOCTb S; (puc.).

MoToK HaNpPsXKeHHOCTW 3MEKTPOCTAaTUYECKOrO NOMS OTAIMYEH OT HYIS CKBO3b ...
1. noBepxHOCTM S, 1 Sz

2. NOBEPXHOCTb S;
3. NOBEPXHOCTb S;

4. NOBEPXHOCTb S;3

3apaHue Ne 15
KpyrnocyTo4yHo ropsiias B Te4eHue roga famnovka MowHocTbio 40Bm B nogbesae Ballero joma npu Ta-
pude 2 pyb. 3a 1 kBm-y obxooutcs B pyons. OTBeT OKpyrnuTe 40 LenbiX.

3anaHue Ne 16
Ha pucyHke nsobpaxeHbl ceveHust AByX NPSMONUHENHbIX ANMMHHBLIX NapannenbHbIX NPOBOAHMKOB C oAMHa-

Jy=J B
KOBO HanpaBJ1IieHHbIMU TOKaMu, npuyem 1 2 . MHﬂyKLI,VIﬂ B pe3ynbTUpyrowiero MarHMTHOro nonsa pas-

Ha Hyno B HEeKoTopou TouYke MHTEepBana
Jl l JI
O—+—0
o b | c a
1. a
2. ¢C
3. b
4, d

3apaHue Ne 17

Mo napannenbHbIM MeTannn4eCcknmMm npoBogHMUKaM, pacnosioXkeHHbIM B 0 AHOPOAHOM MarHMTHOM nore, C
paBHOMEPHO BO3pacTatoLLE CKOPOCTbLIO NepeMeLlaeTcs NpoBosilas nepembivka (cm. puc.). Ecnm conpo-
TUBNEHNEeM nepemMblHkn 1 HanpaBnAnLWNX MOXHO npeHe6peqb, TO 3aBUCUMOCTb MHOYKLUMOHHOIO TOKa OT
BPEMEHN MOXHO NpeaAcTaBUTb rpadouKomM ...

1.
Ii
2. 0 t
L
0 t
3.
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3apgaHue Ne 18
CknagablBatoTcs ABa rapMOHUYECKMX konebaHnst o4HOro HanpaBreHUsi C OAMHAKOBbLIMY Nepuogamun. Pesyrb-
TUpytoLLiee KorebaHne nMeeT MakCcMMarbHY aMmnnnTydy npu pasHoctu as, paBHOM ...

1. T
T
o 4
T
3. 2
4. 0

3apaHume Ne 19
Ha pucyHke npegcraBneHa MrHoBeHHas «doTtorpadmsy 3NeKTpUYecKo COCTaBMSOLLEN 3NEeKTPOMarHUTHOWM

BOJTHbI, Nepexoasiuen na cpeapl 1 B cpeny 2 nepneHaukynapHo rpaHuue pasgena AB . HanpskeHHOCTb
3NEKTPUYECKOro Nofsi B MEPBON 1 BTOPOWN Cpefe M3MEHSAETCS COrfacHO YpaBHEHNSIM:

Ey=E,sinlot-5-10%7x) E,=E,sin(wt -3 -mﬁn]_

A
1—»2
X
B
OTHOCUTENbHBIN NOKasaTenb NPENOMMAEHNs ABYX cpen PaBeH ...
1. 15
2. 16
3. 0,6
4, 1
3apaHue Ne 20
B ynpyron cpefe nnoTHOCTM P pacnpocTpaHsieTcs Niockas CMHycouadarnbHasi BOfiHa C 4acToToW @ yawv-

naMTygoon A Ecrn 4YacToTy YBENUYMTL B 4 pasa, a amnnutyay yMeHbLUTb B 2 pa3a, 00beMHast MAOTHOCTb
3HEpu ...

1. yMmeHblUMTCA B 2 pasa
2. yBenuuutcsd B 4 pasa
3. yBenuuutcs B 64 pasa

4. yBenuuuTcAa B 2 pasa

3apaHue Ne 21
LLlapVIK, HpMernﬂeHHblVl K NPpyXnHe (ﬂpy)KI/IHHbIVI MaHTHVIK) M HacaXXeHHbIN Ha ropn3oHTanbHyK Hanpasnda-

IOLLLYt0, COBEpLLAeT rapMOHMYecKne KonebaHus.
7
0 B

A
/"““?””?"‘}

7.

Ha rpadhmke npeacTaBneHa 3aBUCHMOCTb MPOEKLMM CUMbl YIIPYTOCTY NPYKMHbI HA MONOXUTENBHOE Harnpas-
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neHvie ocn X OT KOOpAMHATLI Wapuka.
My H

.1«.;[4' HC
B nonoxeHun B 3Heprua Nnpy>KMHHOro MadTHMKa B paBHa

3apaHue Ne 22

£(x,t)= Acos(wt —kx) ;
Mnockasi 3BykoBasi BOMHA - pacnpoCTpaHseTcs B ynpyroii cpeae. CKopocTb

konebaHus YacTuy cpeabl, OTCTOALLMX OT UCTOYHUKA Ha pacCTOAHUN = :/;6 , B MOMEHT BpeMeHU
t=T/4
paBHa ...
Aw
L2
Aw
2 2
Awf3
3 2
. —A®

3apaHue Ne 23

N A
an ocBeLlleHn meTarnna nsny4yeHmem Cc afimHoOn BOJIHbI 0 (bOTOTOK npeKpawiaeTcd npu 3agepxxmsaro-

LeM HanpsKkeHun — 3 . ECIv M3MeHUTb ANVHY BONHbI U3MydeHusi B 1,5 pasa, To 3aaepkuBaioLLee Hanpsi-

A=43sF
XeHue yBenuuutcs B 2 pasa. PaboTa BbiIxoa aMeKTpoHOB U3 MeTanna . 3agepxuBatoLlee

U y A
HanpsxxeHne 3 B BOJNbTax And nany4eHna ¢ AnMHOU BOJHbI 0 paBHoO ...

3apaHue Ne 24

CserT, nagas nepneHankynsapHo, Ha abCcomnTHO YepHYIO MOBEPXHOCTb OKa3blBaeT TaKoe e AaBreHune, Kak 1
Ha 3epKarnbHyto. Yron nageHus (0TcuMTbIBas OT HOpPManu) Ha 3epKanbHyo MOBEPXHOCTb COCTaBnserT ...

. 0

, 60"
5 30°
, 45’

3apaHue Ne 25

an nageHun ceeta U3 Bo3ayxa Ha ONINEKTPUK OTpa)KeHHbII7I yY NOJTHOCTbIO NONAPNU3OBaH. Yron nperiom-
JIEHNA paBeH 30°. Torga nokasaTtenb npenomMmieHnda AnanekTpuka paBeH ...

. L41
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1.33

2.
. L73
, 150

3apaHue Ne 26

lMy4ok ecTeCcTBEHHOro cBeTa MPOXoaUT Yepes3 ABa uaearnbHblX nonsipusaTopa. VIHTEHCUBHOCTL €CTECTBEH-
Horo ceeTta paBHa |0, yron mexay nrockoCTsiMM MpOonyckaHus Nonsipu3aTopoB paBeH ¢. CornacHo 3akoHy
Mantoca MHTEHCUMBHOCTb CBeTa MOCne BTOPOro nosfspusaTopa paBHa.....

1) I=% cos® @
2)|:Ic,lcrcr.';2 [0)
3)1=ly

—=Io
4) I——z

3apgaHue Ne27

14, 4 17
B apepHoi peakuum sCHiHe> O+ X

1. nosntpoH

GykBOK X o6osnauena yactuua ...

2. HEenTpoH
3. 9neKkTpoH

4. npoToH
3apaHue Ne 28

n—»pte +v

Peakuus ¢ He MOXeT WATU N3-3a HapyLLUeHUs 3aKoHa COXpaHeHus ...

1. nenToHHOro 3apsga
2. 9neKTpu4eckoro 3apsiga
3. CNUHOBOro MOMeHTa UMnynbca

4. ©HapuoHHoro 3apsga

3apaHue Ne 29
M3BecTHO 4YeTblpe BNga oyHaaMeHTanbHbIX B3anMoaencTemi. B ogHOM M3 HMX BbIMOMHATCA BCE 3aKOHbI
COXPaHEHMsI; OHO XapaKTepusyeTcs CPaBHUTEINbHOW MHTEHCMBHOCTLIO, paBHOM 1; paguyc ero gencTesns co-

cTaBnsieT 10 v M. BCE nepeyncneHHoe oTHOCUTCA K B3aUMOOENCTBUIO.
1. cunbHoMmy;
2. TrpaBuTauUOHHOMY;
3. 9neKTpoMarHMTHoOMy;
4. cnabomy;

3apaHue Ne 30
Ha pucyHke nsobpaxeHa cxema SHepreTU4ecknx ypoBHen aTtoma Bogopoga. [okasaHbl cOCTosiHMS ¢ pas-

JINYHbIMU 3Ha4YeHnamMun opbuTanbHoro KBaHTOBOIO ymncna.
E 4 5 P d
n 170 =1 =2
9
\ /

3

2 —

1
3al'lpeLIJ,eHHbIMI/I npasunnom 0T6opa anda Op6VITaﬂbHOFO KBAHTOBOIo Yncna sABnATCA nepexoabl
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1)15 —1p

Z)Ep—:néls
3)+ 3d =25

4)4d—:-3p

5 3§ — 2§

2 BapuaHT
3aganue Nel
[[Tapuk Maccoit M ymai ¢ BbICOTHI /1 Ha CTANIbHYIO IJIUTY U YIIPYTO OTCKOYMII OT Hee BBepX. M3Mme-

HEHHUE UMITYJIbCca IapuKa B pe3yJibTaTe yJaapa paBHoO ...

m./8eH
m.j2gH

2m.jgHd

|I]
m_|—eH
23

3aganue No 2
ToHkocTeHHas TpyOKa U KOJIBIIO, IMEIOIINE OJMHAKOBBIE MACcChl M PAJMYChI, BPAIIalOTCS C OJIMHA-
KOBOI1 yIJI0BOI CKOPOCTHI0. OTHOILIEHHE BETMYMHBI MOMEHTA UMITYJIbca TPYOKH K BEIMYMHE MO-

MCHTA UMITYJIbCa KOJIbIla PAaBHO ...

10

3amanue Ne 3
Kamenb Opocwiid o1 yriioM K TOPU30HTY €O CKOpOcThIo Vo. Ero TpaekTopus B OJJHOPOTHOM II0JIC
TSOHKECTH U300pakeHa Ha pucyHke. COpOTUBIICHHS BO3AyXa HET. MOAysIb TaHT€HIIMATLHOTO YCKO-

penus “1 Ha yyactke A-B-C
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1) yMeHbIIaeTCsS
2) yBEJIUYUBAETCS
3) He u3MeHseTcs

3aganmne Ne 4
Bpycok nexxut Ha mepoxoBaTOM HAKIOHHOW Omope (CM. pUCYHOK).

— I_.|l -
Ha Hero nelicTBYIOT Tpu CHIIBL: cuiia TsbKecTu M8 | cria peakiuu Omnophl ""', U cujia TPEHUs Fap Ye-
My paBE€H MOJyJIb PABHOJICHUCTBYIOIICH CUII F: py ME?
1) N
2) Neosa
3) Nsina

4)ymg Fip

3aganue Ne 5

JIBa BemocumneMcTa COBEPIIAOT KOJIBIIEBYIO TOHKY C OJIMHAKOBOW YIJIOBOM CKOPO-
cThi0. [lonokeHus 1 TpaeKTOpUH ABM>KEHUS BETIOCUIIETUCTOB MMOKA3aHbl HA PUCYHKe. YeMy paBHO
V]

OTHOIIICHHE JIMHEHHBIX CKOPOCTEH BEIOCHUTIEANCTOB V2 ?
)

1) Ve
1

2) 2

3)2

4) 4

3ananmne Ne 6

Moay/ib CKOPOCTH PABHOMEPHOI0 BPallleHHsl CIIyTHUKA BOKPYT IVIaHeThI 110 OpouTe paauny-
coM 1

1) npsiMO IpONOPIIMOHAJIEH MacCe CIIyTHUKA

2) 06paTHO NPOMOPLUOHATIEH Macce CITyTHHKA

3) npsAMO IPONOPIMOHAJIEH KBAJAPaTy MAacChl CITyTHUKA

4) He 3aBHCHT OT MacChl CIYyTHUKA

3amanue Ne 7
Ha pucynke npencrasiex rpaduk QyHKIMH pacipeesieHnss MOJIEKYJI UealbHOTO ras3a Mo cKopo-

dN
fv)=—-
cTaM (pacnpenenenue Makcsenna), rae Ndv _ JIOJIS MOJIEKYJI, CKOPOCTH KOTOPBIX 3a-
KITIOYEHBI B HHTEpBasie ckopocteii ot ¥V mo V' T dv pacuere Ha €IUHUILY STOr0 HHTEpBaJa.
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Jnist 5T0# pyHKIMM ABIISIeTCS BEPHBIM YTBEPXKICHHE, UTO ...

- IPY U3MEHEHUH TeMIepaTyphl II0MAb N0 KPUBOiIl He H3MeHsAeTCs
- C YBEJIMYCHHEM TEMIIEPATYPbl BEIMYMHA MAKCUMyMa (DYHKIIUU YBEITUUUBACTCS
- C YMEHbILIEHUEM TEMIIEpaTyphl BEIMUNHA MaKCUMyMa (DYHKIIUN YMEHbILIAETCS

- IIPpU UBMCHCHHU TCMIICPATYPhI [TOJTOKCHUC MAKCUMYMa HC U3MCHSACTCA

3amanue Ne 8
OHOATOMHOMY HJICAIBHOMY ra3y B pe3ysibTaTe H300apruvecKoro Mmporecca moaBeACHO KOJIHMIECTBO

A .
TCIIJIOTHI Q . Ha YBCIIMYCHUEC BHYTPCHHCH SHEPTHUU ra3a

AU
AQ
pacxoyeTcs 4acThb TEIUIOTHI , paBHas (B MPOLIEHTAX)
a) 60%+
0)40%
B) 75%

3amanue Ne 9
JnarpamMma IUKINYECKOTO IpoIiecca HAealbHOrO OJHOATOMHOTO Ta3a MpejCcTaBicHa Ha PUCYHKE.
OtHomeHne paboThI 32 BECh IIUKII K pab0Te MPH OXJIAXICHUU Ta3a PaBHO. ...

p.ua

500 4 1

200 -------

1) 5
2) 1,5
3) 25
4) 3

3aganue Ne 10
JuarpamMma IUKIXYECKOTO Tpoliecca UAeaIbHOrO OJHOATOMHOIO ra3a MpejcTaBjIeHa Ha PUCYHKE.
PaboTa nukiIm4eckoro mporecca paBHa

2001
200}-....

A) 90 Tk
B5)20]Tx
B)30/Tx
)15 Dx

3amanme Ne 11
Jlyist o6paTrMOro mporiecca B HEM30JUPOBAHHOW TEPMOIMHAMUYECKON CUCTEME HEPAaBEHCTBO
Knaysuycca umeert Bua. ..

1. TdS=dU+6A

2. TdS<dU+oA

3. TdS>dU+8A
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3ananue Ne 12
[Tpu agnabaTryeckoM pacIIMpPEeHUH HJICAIBHOTO Ta3a. ..
1) Temnepatypa MOHMKAETCs, SHTPOIHUS BO3pacTaeT
2) TeMneparypa 1 3HTPOIIHS BO3PACTAOT
3) TeMmnepatypa MOHUKAETCS, SHTPOIHS HE U3MEHSIETCS
4)reMriepatypa U SHTPONHSI HE U3MEHSAIOTCS

3aganue Ne 13
Ecnu He yuuThIBaTh KOJIEOATENbHBIC IBIKEHUS B JIMHEHHON MOJIEKYJIE YTIIEKHCIOTO

Co, N .
3a < (cMm. puc.), TO OTHOIIICHHE KUHETUIECKOW YHEPTUH BPAIIATEILHOTO IBHXKEHUS K TTOTHOM

KUHETHYCCKOU OHEPIUH MOJICKYJIBI paBHO ...

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

3aganue Ne 14
I'a3 mocnenoBaTeNnbHO Meperien U3 CoOCTOsSHUS 1 B cocTosiHuE 2, a 3aTeM B cocTosiHus 3 u 4. PaGota
rasa paBHa HYJIIO:

1) Ha yuactke 1—2
2) Ha yyacTke 2—3
3) na yuactke 3—4
4) na yuyactkax 1—2 u 3—4

3apaHve Ne 15
YpaBHeHuns Makceenna sBnsitoTCA OCHOBHLIMU 3aKOHaMU KNaccu4eckon MakpOCKOMNMUYECKON areKkTpoauHa-
MUKW, CHOPMYNUPOBAHHBLIMU Ha OCHOBE 0600LLEHNS BaXKHEWNLLNX 3aKOHOB 3NIEKTPOCTATUKN U dnekTpomMar-
HeTM3mMa. JTU ypaBHEHUS B UHTErpansHon oopMe UMEIOT BUA;

§ Edl = Zas
1)@ (5) ¢t
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§ DS = [pav
3)(5) 7)
§BdS =0
4)'5) .
MepBoe ypaBHeHe MakcBenna sasnseTcs 0606LeHreM ...
1. 3aKkoHa NoOMHOro ToKa B cpeae

2. Teopembl OcTporpagckoro — Faycca onst MarHMTHOro noss
3. Teopembl OcTporpagckoro — [[aycca Ans aneKkTpocTaTMyeckoro nons B cpeae

4. 3aKkoHa 3NEKTPOMarHUTHOM UHOYKLMM

3apgaHue Ne 16
Kaxgblii N3 YeTblpex OAMHaKOBbLIX MO MOAYIO TOYEYHbIX 3apsSA0B (CM. pUC.), PacrnonOXEHHbIX B BEPLUMHAX
KBagpaTa, co3aeT B TOUKE NepeceyeHnst auaroHanemn anekTpuyeckoe rnose, HanpsiKeHHOCTb KOTOPOro pas-

va £
R

+q

4 +q

pagueHT noTeHumMarna nossi B 9TON TOYKe paBeH 1 HanpaBrieH ropPU3OHTAasBHO ...

4E , BNpaBo
2-2E  gpaso

2 ’\'EE , BNeBo

4E  sneso

3apaHue Ne 17
Cwuna Toka B MpOBOASILLIEM KPYrOBOM KOHTYpe MHAYKTUBHOCTLIO 100 MITH M3MeHsieTcs ¢ TeueHneM Bpeme-

HW MO 3aKOHY I= (2 + G’SE) (8 eguHmuax CW).
I
AbcontoTHas BennyunHa 3C camonHayKumMm paBHa ; MPY 9TOM NHAYKUMOHHBIN TOK HanpasmeH ...

0,03 B; npoTnB 4YacoBoOW CTpesik1
0,2 B; no yacoBow cTperke
0,2 B; npoTnB 4YacoBOW CTpeSikn

0,03 B; no yacoBow cTpenke

3apaHue Ne 18
[ns 3aNekTpoHHOW Nonspu3aLnn AU3MNeKTPUKOB XapakTepHo ...

- CMelleHne noapeLleTkn nonoXUTerbHbIX MOHOB MO HanpaBlieHUH BEKTOpa HanpAXeHHOCTU BHELLHEero
AIIEKTPpUYEeCKoro nongd, a otpuudaTteribHbIX — NPOTUB NoJiA

- OpUEeHTMpYloLLEE OENCTBME BHELIHENO 3NIEKTPUYECKOrO NOMs Ha COGCTBEHHbIE AMMONbHLIE MOMEHTLI MO-
nekyn

- BlngaHMEe TenyioBOro AsmM>XeHnd MoJiekysl Ha CTeneHb nondapunsaunn ANaneKTpuka

- BO3HMKHOBEHME Y MOJieKyn MHOAYUMpOBaAHHOIO AUMNOJSIbHOIO MOMEHTAa MNpu noMelleHnn OUanekTpuka BO
BHELLHEE 3J1IEKTpU4ecKoe norne

3apaHue Ne 19

P
MarHuTHbIn MoMeHT ~ KOHTYpa C TOKOM OpueHThnpoBaH B O4AHOPOAHOM BHELWWHEM MarHMTHOM none

B Tak, Kak Noka3aHo Ha pucyHkax. MNonoxeHne KOHTypa YCTOMYMBO M MOMEHT CWI, AEACTBYHOLLMX Ha HEro,
paBeH Hynio B
cnyvae ...
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; B
—_
B

( } Py

_ =
B

i Flh‘
——
B
ﬁ”l ! l
_
B

3apaHue Ne20
B anekTpmyeckom norne nNrnockoro KoOHAeHcaTopa nepemellaeTcsa 3apsg —( B HanpaBleHuW, ykazaHHOM
CTPESKOMN.

B

~.,

Torpa paboTta cun nons Ha y4yactke AB
1) paBHa Hyno
2) oTpuuaTensHa
3) nonoxutenbHas

3apgaHue Ne21l
Cwuna B3anmogencTeus AByx oTpulaTenbHbIX TOYEYHbIX 3apsaoB, HaxXoasALWmMXes Ha paccTtosHum R gpyr ot
apyra, pasHa F. PacctosHne mexay Yyactuuamu yBenuuunu B Asa pasa. Utobbl cuna B3aMmogencTemsa F He
n3MeHunacb, Hago...
1) kaxgbIvi 3apsa yBenuumTb no moaynto B 1,41 pas
2) kaxgplii 3apsif, YMEHbLUUTL MO MOAYMO B 2 pasa
) Kakdbln 3apsg yBENMYNUTb MO MOAYIO B 2 pasa
) OOVH 13 3apsifoB YBENUYMTB MO MOAYII0 B 2 pa3a
) OOVH 13 3apsifoOB YMEHbLUMTL MO MOAYI0 B 2 pas3a

a1 b w

3apaHue Ne22
Lapukn npmBenu B CONPYKOCHOBEHME U pa3Benu fna HeEKOTOpPOe paccTosHMe, NOCre Yero cuna ux B3ammo-
Aencteusa okasanack pasHon 40 H. Onpegenute 3To paccTosiHue (B CM).

A) 3
B) 2
B) 1
) o,5
h)0,3

3apaHue Ne 23
CknagblBaloTCsl TP rapMOHUYECKUX konebaHusa O4HOro HanpaBneHus ¢ OAMHaKOBbIMU Nepuogamu. AMnnu-
TyAbl U HavanbHble a3kl konebaHn paBHbI:

T
g‘iz :].G'H,@g :;

Ay =3cem, @ =0, : Ay =2cMm, ¢ =7

" AMnnuTyaa u hasa pesynbTu-
pytoLero kone6aHns COOTBETCTBEHHO PaBHbI ...

T
6 car; >
1. -
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2. 2cm; 0

‘\f’i CAML; E
3. 4

«.E caf, 3—?:
4. 2

3anaHue Ne 24

Ha pucyHke nokasaHa opveHTaLusi BEKTOPOB HaMPSPKEHHOCTM 3NEKTPUYECKOTO ( ) n MaFHVITHOI'O[‘ ] rno-
ne B 3MeKTPOMarHUTHOM BoSHe. BEKTOp MNOTHOCTM NOTOKa 3HEePrn SNIEKTPOMAarHMTHOIO Mosisi OPUEHTUPO-
BaH B HanpasreHuu ...

1. 3
2.1
3. 4
4. 2

3apaHue Ne 25
Ha nyTu ectecTBeHHOro cBeTa noMeLLeHbl ABe NMacTUHKM TypManuHa. MNocne npoxoxaeHus NnacTuHKK 1

CBET MNOJIHOCTbIO NONApPNU30BaH. Ecnu 1 n 2 MHTEHCMBHOCTU CBETAa, npoLwiealiero niactnHKn 1n2co-

@=60° __J, J,

n = CB4-

OTBETCTBEHHO, U Yronl Mexay HanpaeneHuammn ontudecknx ocen OO n O’0’
3aHbl COOTHOLLEHUEM ...

(0]

Jzziil
2 1
J
3. =
a. 4

3apaHue Ne 26
ABCOMTHO YepHOE TENO 1 Cepoe TeNo MMET OAMHAKOBY TemnepaTypy. Npu aTom
WHTEHCUBHOCTb U3NYyYEHNSI. ..
1. opuHakoBas y obounx Ten
2. ©Gonblle y ceporo Tena
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3. Oonble y abcontoTHO YepHoro Tena
4. onpegenseTcs Nnowaabplo NOBEpXHOCTU Tena

3apaHue Ne 27
ECTeCTBeHHbIVI cBeT I'IpOXO,EI,I/IT qepea CTeKJ'IﬂHHyIO I'IJ'IaCTI/IHKy n 4YaCTnyHo I'IOJ'IFlpI/I3yeTCF|. ECJ'II/I Ha nyTn cBe-

Ta NOCTaBUTb ellle OAHY TaKylo Xe MMnacTUHKY, TO CTeneHb nonapusaunm ceeta ....
1. ysenuuntcs
2. He n3MeHuTCH
3. yMmeHbLunTCA

3apaHue Ne 28
PacnpepeneHune aHeprumn B cnekTpe usnyydeHus abCcomnoTHO YepHOro Tena B 3aBUCUMOCTU OT 4YacToThbl U3-

nydenusi gnst temnepatyp T1u T2 (T>T2) BepHO NpeacTaBneHo Ha PUCYHKE. ..

3apaHue Ne 29
Ha pUCyHKe nokasaHa KBapkoBasi anarpamma "8 -pacnaga HYKIoOHa.

_ I d
L

3OTa guarpamma coOTBETCTBYET peakuui ...

n—on+e +1,

1.

, Pon+e +,
., DPODte 1,
4 Noptre +1,

3apaHue Ne 30
Ecnu no3nTpoH, NPOTOH, HEWTPOH W ‘-'I_qacmua UMeT OOMHAKOBYHO ANVHY BOMHbl e bpowns, To

HanbonbLLen cCKopoCcTbio obnagaer ...
1) no3nTpoH

2) o — yactuua
3)HENTpOH

4)NpOTOH
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9.3.1 WWKAJA U KPUTEPUN OLLEHUBAHUA
OTBETOB Ha TECTOBbIE BOMPOCH! TECTUPOBAHNA NO MTOraM OCBOEHMUSA ONCLMMINHBI

- OUEeHKa «3a4TeHO» BbICTaBJIAETCA o6yL|a+ou.|,e|v|yc;|, €CIM KONM4eCTBO NpaBuiibHbIX OTBETOB BbllLE 60%.
- OLleHKa «He 3a4TeHO» BbiCTaBndeTcsd 06yqar0|.u,e|v|yc;|, €CITn KONn4eCcTBO NpaBUIibHbIX OTBETOB HUXe (I/IJ'IVI
paBHo) 60%.

10. UHdopmaLmoHHOe U MeToAnYeckoe obecneyeHne y4e6Horo npouecca no AUCLUNIUHE

B cooTBeTCTBUM C OEWCTBYHOLLMMMW rOCy4apCTBEHHbIMM TpeboBaHuAMN ONs peanu3auun y4yebHoro
npoLecca no gucumnnuHe obecnevmsatoLLel kadenpow paspabdaTbiBaeTCsi U NOCTOSHHO COBEPLLUEHCTBYETCS
y4yebHo-meToanyeckuin komnnekc (YMKL), cooTBeTcTByOLMI JaHHON paboyer nporpaMMe 1 npunaraemblii
K Hew. [Npu paspabotke YMKI kacdbeapa pykoBoACTByeTCS YCTaHOBIIEHHBIMW YHUBEPCUTETOM TpeOoBaHNAMM
K ero CTpyKType, cogepxaHuio n opopmneHnto. B coctaB YMKL BXoOAaT nepeyucrieHHble HuKe U gpyrue
WCTOYHUKM Y4eBHOM N y4ebHO-MeToaNYEeCKOn MHpopMaLnn, cpeacTea HarnsaHOCTU.

OnekTpoHHasa Bepcua akTyanbHoro YMKI, agantvpoBaHHas Ans oby4varowmxcs, BbICTaBNAETCSA Ha
Intranet-cepBepax BbiMycKalLero nogpasaeneHnst 1 B af1eKTPOHHOM MeToanvyeckoM kabuHete obyvaroLe-

rocs.

NMEPEYEHDb
nutepaTypbl, peKOMeHayeMoW
AN U3yYeHUsi AUCLMININUHDI

ABTOp, HanmMeHOoBaHWMe, BbIXOOHble JaHHble

Hoctyn

1

2

XaBpyHsik B. . Kypc dwmsumkn : yyebHoe nocobue / B.I'. XaBpyHsak. — M. : UH-
OPA-M, 2019. — 400 c. — ISBN 978-5-16-100320-6. - TeKCT : 9NEKTPOHHbIN. -
URL: https://znanium.com/catalog/product/1012431 (nata obpalleHus:
12.05.2020). — Pexvm gocTtyna: Ans aBTopus. nonb3oBartenen

http://znanium.com/

Kypc dmsumkn: yueb. nocobue/ P. U. 'pabosckuin. - 12-e n3g. - CI6.: UsgaTens-
cteo "JlaHb", 2012. — 607, [1] c.

Bubnuoteka Tapckoro
dunuana ¢reoy BO
Owmckun FAY

CaBenbeB W.B. Kypc obwen dpusunkn: B 4-x T. T. 1: MexaHuka. MonekynspHas
dusmka n TepmoanHammka: y4yebHoe nocobue / N. B. Caenbes; nog pea. B. .
CaBenbeBa. - 2-e u3g. - M. : KHOPYC, 2012. - 528 c.

Bubnuoteka Tapckoro
dunuana ®reoy BO
Owmckun T'AY

CaBenbeB W.B. Kypc obwen dounankun: B 4-x T. T. 2: DNEKTPUYECTBO U MarHETU3M.
BonHbl. OnTuka: y4ebHoe nocobue / . B. CaBenbes; nog obw. pea. B. N. Case-
neesa. - 2-e n3g. - M.: KHOPYC, 2012. - 576 c

Bubnuoteka Tapckoro
dunuana ®reoy BO
Owmckun T'AY

CaBenbeB N.B. Kypc obwen dusmku: B 4-x 7. T. 3: KBaHTOBas onTtuka. AToMHas
dusmka. Puanka TBepaoro Tena. Pusmka aTtoMHOro f4pa U 3reMeHTapHbIX Ya-
ctuu: ydebHoe nocobue / U. B. CaeenbeB; nog obul. pea. B. N. CaBenbeBa. - 2-e
m3g. - M.: KHOPYC, 2012. - 368 ¢

Bubnuoteka Tapckoro
dunuana ®reoy BO
Owmckun FTAY

EcTecTBeHHble HayKku: XXypHan dyHAaMeHTarnbHbIX U NPUKNagHbIX MCCRnenoBaHui.
- M, 2012

http://znanium.com/
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