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1 Heau u 3aga4M I CHUILTHHBI (MOILYJIA)

Ilesb ocBOEHUS MUCIUILIAHEI (MOyIis): (OpMHUpPOBaHKE Y 00y4aeMbIX CHUCTEMbI 3HAHUI
3aKOHOB M TEOPUN KJIACCHUYECKON COBPEMEHHOW (U3WKH, a TAaK)KE OCHOBHBIX (DH3UUECKHX
IpelcTaBiIeHuii 00 OKpyXKarolleM MaTepuaabHOM MHUpe, (yHIaMEHTaIbHBIX (HU3HUECKUX
MOHSITHIA U METOJIOB (PU3UIECKOTO UCCIICIOBAHUS.

3agauu OCBOCHUS TUCIUILIUHBI (MOYJIS):

- W3YYCHHUE 3aKOHOB MEXaHUKH, TEPMOIMHAMHKH, SJICKTPOMArHETU3Ma, ONTHKU H
aTOMHOW (PU3HKHU;

—  pa3BHTHE JIOTUYECKOTO MBIIIJICHHUS, MPOCTPAHCTBEHHOTO  BOOOpAKCHHSI,
MPAaBWIBHBIX TPEACTABICHUNA 00 OKpYXKAIoMeM MHUPE, HEOOXOMMMBIX I TPOJOKEHUS
o0OpazoBaHwUs.

—  pa3BHUTHE HABBIKOB CAMOCTOSTEIHHOTO M3YYCHHSI €CTECTBEHHOHAYYHOH JINTEPATYPHI
Ha PYCCKOM SI3bIKE.

2 IlepevyeHb IVIAHNPYEMBIX Pe3yJIbTATOB 00y4eHHs 110 JUCHHUILINHE (MOLYJII0),
COOTHECEHHBIX ¢ MJIAHUPYEMbIMH Pe3y/IbTaTAMM 0CBOeHUsI 00pa30BaTe/IbHON NPOrpaMMblI

B pe3ynbrare 0cBOCHUS AUCHUILIUHBI (MOLYJIs1) OOYyUYaAIOLIMICS JOJIKEH:
3HATh: MEXAHUKY: OCHOBHbIE IOHSTHS, 3aKOHBl U MOJEJIN MEXaHUKHU; 3aKOHbl HbIOTOHA;
3aKOHBl COXPAHEHUS B MEXaHHUKE: 3aKOH COXPAHEHUS UMIYJIbca M 3aKOH COXPaHEHMs MOJIHOMN
MEXaHUYECKOW SHEPTHH; MpeJiesl MPUMEHUMOCTH 3aKOHOB COXPaHEHHSI; MOJICKYIISIPHYIO (DHU3HKY:
OCHOBHBIC MOJIOXKEHHUs MOJeKynsgpHo-KuHeTHuueckoir Teopun (MKT); ocHoBHOe ypaBHeHHE
MKT; ypaBHeHue ras3oBoro cocrosHusi MenzaeneeBa-Knanelipona; u30mporeccbl B rasax;
BHYTPEHHIOIO HHEPIUI0 OJHOATOMHOI'O MJICAJIbHOIO ra3a; MEpBbId 3aKOH TEPMOJMHAMUKHU, €ro
IPUMEHEHHE K H30IpoLeccaM; KOJMYECTBO TEIUIOTHl U TEIUIOEMKOCTb; YPaBHEHHME TEIJIOBOIO
OanmaHca; SJEKTPOAMHAMHKY: OJJIEKTpUUYECKOe TIojJe B BakyyMme; 3akoH KyloHa; 3akoH
COXpaHEHHUsI BJIEKTPUUYECKOrO 3apsia; XapaKTePUCTUKH IOJIsI: HANpPSHKEHHOCTh M IMOTEHLIMAJ;
HOHATHUS 3JEKTPOEMKOCTH, 3JIEKTPOEMKOCTH KOHAECHCATOPA; SHEPrHI0 3JIEKTPUYECKOro IOJIs;
MOHSTHE BJIEKTPUUECKOro TOKa; 3aKkoH OMa JUIsl yyacTKa LENU U JJIs 3aMKHYTOHM Lenu; 3aKOH
Jxoyns-JleHna; MarHUTHOE TOJI€ B BaKyyMe; XapaKTEpUCTUKH IOJIs: MAarHUTHYIO MHIYKIHIO,
MarHUTHBIN NOTOK; 3aKOH AMIIEpa; 3aKOH 3JE€KTPOMarHUTHON MHAYKIHUH; YHEPTUI0 MATHUTHOTO
HOJIS1; SIBJICHUE CAMOMHIYKLIMHU; ONTHKY: T€OMETPUYECKYIO0 ONTHKY M IOCTPOCHHE U300pakeHui
B JIMH3aX; OINpeJeieHHs] Oa3UCHBIX MOHATUNA (U3MKH; OOLIEHAY4YHbIE U (PU3NYECKUE TEPMMHBI,
OCHOBHBIE J1a0OpaToOpHble MPUOOPHI U 000pYyJOBAaHUE, TEXHUKY O€30MacHOCTU NMpH paboTe B
¢buznueckoil maboparopuu;
yMeThb: IPUMEHATh 0a3UCHBIE MOHATHUSA M3YYEHHBIX pa3/ieioB (pU3MKH; (HOPMYIHPOBATH
yCIIOBUS 33/ay, MOSICHATh M 3alUCBIBATh PELICHMS; peIlaTh pacdyeTHbIE 3aJaud, Tpedyrolue
3HAaHUHN ¥ YMEHUH U3 pa3InyHbIX pa3/eioB (PU3MKU U MAaTEeMaTHKU; OJIb30BaThCs (PU3MUECKUMU
npubopaMu U 000pPYJOBaHHEM; PACCUUTHIBATh MOTPEIIHOCTh U3MEPEHUHN; COCTaBIISITh OTUYETHI K
71a0opaTOpHBIM paboTaM.

3 O0bem AUCHMILNIMHBI (MOAYJIS) € YKa3aHHEM KOJINYeCTBA aKaJeMHYeCKHX YaCOB,
BblJIeJICHHBIX HA KOHTAKTHYI0 pa0oTy o0y4yaroimmxcs ¢ npenogasareJieM (1o BHaM

y4eOHBIX 3aHAITHII) 1 HA CAMOCTOSATEIbHYI0 Pa00oTy 00y4aromXxcst

OO01mast TpPyI0eMKOCTh AUCIUILTHHBI cocTaBisieT: 4 3eT 144 akaJieMUYECKUX YacoB.

Bun yuebnoit paboTbl dopma 00yUyeHHst Bcero
Ounas, 4acoB
CeMecCTp
2

OYHas




Bunx yuebnoit paboThl dopma 00yueHus Bcero
Ounas, 4acoB
ceMecTp
2
OuHast
AyIuTOpHBIE 3aHATHS (KOHTAKTHASA 58 58
padora o0y4yammxcs ¢
npenoaaBaresieM), BCero
B TOM YHCIIE:
Jlexmuu (JI)
[Tpaxtrueckue 3ansatus (I113)
Jlaboparopusie paboTs (JIP) 58 58
Cemunapsl (C)
Komnoksuymsl (K)
Jlpyeue 6uodwvl ayoumopnou pabomol
CamocrosiTesibHas padora (Bcero) 86 86
B ToMm uncie:
KypCOBOI MPOCKT (pabota),
(camocTosaTenbHas pabota), (KII-KP,
CP)
PacuerHo-Tpaduueckue padbotsl (PI'P)
Pedepar (P)
Kontponbnas padota (KP)
Ipyeue  6udvt  camocmosmenvhol 86 86
pabomul
Bux  npomMexyTrouHoM — arrecTanuu JK3aMEH JK3aMEH
(3ayeT, 3a4eT ¢ OIEHKOM, PK3aMEH)
OO6m1ast Tpy10€MKOCTh Jac. 144 144

4 Coneprxanue JMCUUILTHHBI (MOYJIs1), CTPYKTYPUPOBAHHOE IO TeMaM (pa3jeiam) ¢
YKa3aHHEM OTBEeCHHOI0 HA HMX KOJMYECTBA aKAIeMHUYECKHX YaCOB U BHAOB Y4eOHBIX
3aHATHIH 1JI51 00y4aromuxcs 04HOi (opMbl 00yueHus:

4.1 Cooepicanue pazoenoe oucyuniunsl (Mooyis)

Ne | HaumenoBanue paszzaena
Coneprkanue pasjaena
T/T1 | TUCIUTUTUHBI (MOYJIs)
1. | ®usnyeckre 0CHOBEI 1.1. KuaemaTnka. MexaHn4uecKoe IBHKEHUE U €ro

MEXaHUKHU

OTHOCHUTENBHOCTh. CHcTeMa orcuéra. MaTtepuanbHas TOUKa.
BekTopHble U ckanspHble (pu3nYecKre BeIUYUHbI. TpaekTopus,
nyTh U nepemenieHne. CKoOpocTb U yCKOPEHUE MaTepHaIbHON
TOYKHU. YPaBHEHUE IPSIMOJIUHEUHOIO PAaBHOYCKOPEHHOIO
neuxenus. ['paduueckoe npeacrapienue nuxeHus. CBodboaHoe
najJieHue Ten. [IBUkeHne 1o OKpyKHOCTH € IIOCTOSTHHOM 110
MOJIYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh. CBSI3b JINHEHHON U
YIII0BOM CKOPOCTU. LIeHTpOCTpEMUTENBHOE YCKOPEHUE.

1.2. lunamuka. Bzanmonencrteue ten. Cuna. Muepuus. [lepsiit
3akoH HerotoHa. MHepnuanbHable cucteMsl oTcuéra. Macca.
Nmnynsc. Bropoii 3akoH Herotona. Tpernii 3akon HeroToHa.
[Tpuaumn cynepnosunuu cui. [IpuHIMI OTHOCUTENBHOCTH
l"anunes. Ycnosue paBHoBecus Ten. MomeHT cuibl. Cuna




Ne
/o

HaunmenoBanue pasnena
JUCUHUTLTAHBI (MOTYJIs1)

Conepxanue pazaena

TSDKECTH. 3aKOH BceMUpHoro TaroreHus. Hesecomocts. Cuiia
tpenus. Kosdounuent tperns. Cuna ynpyroctu. 3akoH ['yka.
1.3. Mexanunueckas pabota u 3Heprus. immynbc. 3akoH
coxpaHeHus uMmIynbsca. Pabora. Momuocts. [IpocTeie
Mexanu3Mbl. Kuneruueckas sueprus. [lorenuunanbHas sHeprus.
DHeprus 1epOPMUPOBAHHON MPYKUHBL. 3aKOH COXPAHCHHUS
MEXaHUYECKOW SHEpruu. YNPYrui U HEYynpyrui yuap.
KoadduumenT none3noro AeiicTBUs CeIbX03MaIINH.

1.4. 'magpomexanrka. MexaHnuueckoe fgaBiacHue. ATMocepHoe
nasnenue. 3akoH [Tackans. CooGmatonmecs cocysl. Cuna
Apxumena. YcnoBus IIaBaHus TeJl.

1.5. Mexanudeckue KojaeOaHus U BOJHBL. MeXaHUYeCKHe
KojeOaHus. AMIUIUTY/Ia, IEPUOJI U 4acTOTa KoJeOaHuH.
YpaBHEHHE TapMOHUYECKHX KoyieOanuii. daza koneOaHui.
[Ipeo6pa3oBanue YHEPTUU MPU MEXAHUYECKUX KOJIEOAHUSX.
CBo0OoHbIe Kos1eOaHus. BeiHyx/1eHHbIe KoaeOaHus. Pe3oHaHc.
Mexanunueckue BosHbl. [linHa BonHbl. [IpogonsHbie u
[IOTIEPEYHbIE BOJHBL. Y PaBHEHUE FTAPMOHUYECKOMN BOJIHBL. 3BYK.
CkopocTb 3ByKa. [ poMKOCTb 1 BbICOTA 3BYKA.

MonexynsipHasi (u3nKa
¥ TEPMOJMHAMHKA

2.1. Monexynsapnas pusuka. OnbITHOE 000CHOBAaHUE OCHOBHBIX
II0JIOKEHUH MOJIEKYJIIPHO-KMHETHUECKOHN Teopun. Macca u
pa3mep monekyia. KonnuectBo Bemiectsa. Modib. [loctosiHHas
ABoranpo. bpoyHosckoe nsuxenue. MneanpHsiii raz. OCHOBHOE
YPaBHEHUE MOJIEKYJIIPHO-KUHETHYECKOW TEOPUH UI€ATIbHOTO
raza. Temrneparypa u e€ usmepenue. AOCOTIOTHas
TemneparypHas mkana. CKopocTb MOJIEKYI ra3a.

2.2. TepmonuHamuka. Y paBHEHHE COCTOSIHUS UI€AIBHOIO ra3a
(ypaBHenue MenpeneeBa — Knaneiipona). YHuBepcaiabHas
ra3oBasi noctosiHHas. M3oTepmMuueckuii, 130XOpHbIN, H300apHBIH
u aauabaTHbIN nponecc. BuyTpennss sneprus. Konndectso
TEIUIOTHI. Y 1eTbHAs TEMIOEMKOCTh BellecTBa. Pabora B
TEPMOJAMHAMUKE. 3aKOH COXPaHEHUS JHEPTHH B TEILIOBBIX
nporeccax (IepBblid 3aK0H TepMoaAnHaMUKH). [Ipumenenue
IIEPBOT0 3aKOHA TEPMOJUHAMUKH K U30IIPOLIECCaM.
HeoGpaTumocTs TernoBsIX npoueccoB. [Ipummmn neictus
terioBbix Asuraresei. KII/ ternmoBoro nBurarens u ero
MaKCUMaJbHOE 3HaYeHHUE. TeIIoBbIe IBUTAaTeIN U OXpaHa
pUpoJIbl. Bonpocs! HCNIOIB30BaHMS TEILUIA, X0JI0/1a U CKATOTO
BO3/lyXa B CEJIbCKOXO35MCTBEHHOM IIPOU3BOACTBE. Mcnapenue u
KOHJIeHcanusl. HacelieHHbIe 1 HEHACBIEHHBIE ITapHI.
3aBHCUMOCTb TEMIIEPATYpPbl KUIIEHUS KUAKOCTH OT AABJICHUS.
Bnaxnocts Bo3ayxa. Kpucrannuueckue u amopdHusle Tena.
MexaHnuecKue CBOMCTBA TBEPABIX Tel. Yrpyras aedopmanus.

DJIEKTPUYECTBO 171
MarHeTu3m

3.1. DnexTpocTaTuka. DIEKTpU3aLMsi. DJIeMEHTAPHbIN
3NEKTpUYECKUi 3apsal. BzaumoaeiicTBue 3apsKeHHbIX Te.
3akoH Kynona. 3aK0H COXpaHEHUs SJIEKTPUUYECKOT0 3apsiia.
Dnektpuueckoe nose. Hanpsyk€HHOCTh 3JIEKTPUUECKOTo MOJIs.
DNeKTpUYECKOe MoJIe TOYEUHOTO 3apsna. Pabora
3JEKTPUUYECKOTO MOJIS PU NIepeEMENICHUH 3apsiaa. PazHocTh
IIOTCHIIUAJIOB. CBs3b MCKOY HaHpﬂ)KéHHOCTLIO SJICKTPUYCCKOT'O




Ne
/o

HaunmenoBanue pasnena
JUCUHUTLTAHBI (MOTYJIs1)

Conepxanue pazaena

TIOJIS1 U Pa3HOCTHIO NOTEHIMANIOB. JIM3JIEKTPUKH B
ANEKTPUYECKOM MoJie. J{uaaeKTpuueckas NpOHULAEMOCTb.
[IpoBOIHMKY B 3IEKTPUUYECKOM MOJIE. DIEKTPOEMKOCTb.
Konpnencaropsl. CoeiuHEeHNE KOHIEHCATOPOB. DHEPT U
3IEKTPUYECKOTo noJis. [IpuMeHeHne 31eKTpocTaTuYecKoro mojis
B IIpOLIECCAX CENbCKOXO03HCTBEHHOIO POU3BOICTBA.

3.2. [locTrosanHbIM neKTpuyecKuid ToK. [locTosTHHBII
NEKTPUYECKUI TOK. Y CII0BUS €ro cyuiecTBoBanus. Cuiia Toka.
3akon Oma 11 yyacTka dJeKTpruieckoi uenu. Hanpsbkenue.
ConpoTHuBieHNE IPOBOAHUKOB. Y IEIbHOE COIIPOTUBIICHHUE.
[TocnenoBarenpHOE M NapajIEIbHOE COETMHEHUE POBOJHUKOB.
DneKTpoABMKYINAs cuja. 3akoH OMa JiIsl JJIEKTPUYECKOM 11eTIH,
conepxaieit ucrounuk IJIC. Pabora 1 MOIITHOCTH
AIEKTPUUYECKOTO TOKa. 3akoH Joyss -Jlenia. DinekTpoHHas
MIPOBOIUMOCTb MeTaI0B. CBEPXIPOBOAUMOCTb.
DNEKTPUUECKUN TOK B )KUJIKOCTSIX. DIEKTPOIU3. 3aKOH
3JEKTPOJIN3a. DIEKTPUUECKUH TOK B razax. CaMOCTOSTENIbHBINA U
HECaMOCTOSTENbHBINA ra30BbId paspsa. [lonarue o ruasme.
DIEeKTPUYECKHI TOK B BaKyyMe. SIBIeHUE TEPMO3JIEKTPOHHOM
smuccud. Jluona. DneKTpoHHO-IIy4YeBasi TpyOKa.
[TonynpoBoAHUKHU. DIEKTPOIPOBOJIHOCTH HOJYIIPOBOAHUKOB U
e€ 3aBUCUMOCTb OT TeMieparypbl. CoOOCTBEHHAs U IpUMeECHast
MIPOBOAUMOCTD MOIYIPOBOAHUKOB. 1101yIIpOBOAHUKOBBIN AUO/I.
Tpansucrop.

3.3. MarauTHoe nose. DJIeKTPOMarHuTHasE UHIYKIUS.
MarauTHO€E B3auMOJEHCTBUE TOKOB. MarHUTHOE MoJIE.
WNunykuus marautHoro nosist. Cuna, 1eHCTBYIOIIAs Ha
MMPOBOJIHUK C TOKOM B MAarHUTHOM TT0JIe. 3aKOH AmIiepa.
JleficTBHEe MarHMTHOTO TOJI HA ABWXKYyIIMiics 3apsa. Cuna
Jlopenua. MarautHbie CBOMCTBA BenlecTBa. MarauTHas
MIPOHUIIAEMOCTb. /[naMarHeTuku, mapaMarHeTUK U
(heppoMarHeTHKy.

MarHuTHBbIN NOTOK. fIBI€HHE 3EKTPOMAarHUTHOU. 3aKOH
3JIEKTPOMArHUTHON MHAYyKIMK. [TpaBuiio Jlenua. fIBnenue
CaMOMHAYKIMU. UTHAYKTUBHOCTD. DIEKTPOABUTATENH U UX
MIPUMEHEHHE B CEIbCKOXO035HCTBEHHOW TEXHUKE. DHEPIHUsl
MAarHUTHOTO TOJIS.

3.4. DnexTpoMarHuTHBIe KosieOanus u BoJHBL. KonebarenbHbIn
KOHTYp.  DIIeKTpOMAarHuUTHbIE  KoiebaHUs B  KOHTYpe.
[IpeBpamenne  3Hepruv B KojeOaTelIbHOM  KOHTYpeE.
CobOctBeHHass 4acTtoTa KoneOaHuii B KoHType. Dopmyna
Tomcona. IlepemenHblii TOK. ['€HEpaTOp NEPEMEHHOrO TOKA.
JlelicTBytOlII€€ 3HAaUEHUE CHIIBI TOKA U HalpshkeHus. Pe3oHaHc B
anekTpuyeckoi nenu. Ilpons3BoacTBo, nepenava u norpediieHue
ANEeKTpUYecKoil sHepruu. Tpanchopmarop. DIeKTpOMarHUTHBIE
BOJIHBI. CkopocThb 1504 pacupocTpaHeHUs. CaoiicTBa
3JEKTPOMAarHUTHBIX BOJIH. N3nyyenune u NpUEM
AJIEKTPOMarHuTHLIX BosiH. M300petenue paano A.C. [TonossiM.

OnTuka

4.1. 'eomerpuueckas ontuka. [Ipsamonuneiinoe
pacnpoctpanenue ceera. Ckopocth cBeta. [lokazaresnb




Ne | HaumeHnoBanue paszaena
T/T1 | AUCUUTUTHHBI (MOIYJIS)

Conepxanue pazaena

MpeIOMJIEHHUS. 3aKOHBI OTPaXXEHUS U MPEIOMIICHHUS CBETA.
IIpenensusiii yron. Ilmockoe 3epkaio. [locrpoenue
n300paXkeHus B IIIOCKOM 3epkaiie. JInnza. @okycHoe
paccrosinue JiuH3bL. [locTpoenue n3o00pakeHui B JINH3E.
®opmyna ToHkoM nuH3blL. Hegocratku nua3. Ontuyeckue
pUOOPBHI.

4.2. BonnoBas ontuka. [Ipupona cBera. KorepeHTHOCTS.
WuTepdepenmys cBera u e€ npuMeHeHue B TexHuke. Judpakuus
cBeta. [ludpaxnuonnas pemérka. [lonspuzanus cera.
Hucnepcus csera. [llkana 31eKTpOMarHUTHBIX BOJIH.

4.3. DIeMeHTbl TEOPUU OTHOCUTEIBHOCTH. [IpuHIIMI
OTHOCHUTENIBHOCTH DHHIITEIHA. CKOPOCTh CBETA B BAKyyM€ Kak
npesieabHasi CKOpOCTh nepenayn curaia. CBs3p Macchl U
SHEPrUHu.

5 | AromHas u sipepHas
¢uznka. DneMeHTapHbIe
YaCTHIIBI

5.1. CBetoBbie kBaHThL. PoT0dPdekT. OnbiThl CTONETOBA.
®otonsl. 3akoHbI poTodddekra. YpaBHeHne DUHIITEHHA 1715
dboroaddekra. [Tocrosanas [Tnanka. [Ipumenenue pororddexra
B CEJIbCKOXO03511ICTBEHHOU TexHuke. Dopmyna ae bpoins.

5.2. Atom u atomHoe sipo. OnbIThl Pezepdopaa mo paccessHuo
o-yactull. AnepHas monens aroma. [loctynatel bopa.
Hcnyckanue u norjoieHue ceera atoMoM. CHeKTphl.
Crnekrpanbublii aHanus. JIazepbl. CTpoeHHe aTOMHOIO Spa.
N3oTombl. DHEprus CBSA3U aTOMHBIX Aep. SaepHble peakiuu.
PagnoakTHBHOCTB, 0, § 1 ¥ - U3Ty4eHHe. 3aKOH PaJHOAKTUBHOTO
pacnazna. MeTobl perucTpaluy pagioaKTUBHBIX U3ITYYECHUN.

4.2 Pazdenvl oucyunaunvl (MoO0ys) u 6udvl 3aHAMULL

3aHsTHS CeMHHAPCKOTO THITA | &
= @
5 o
Hanmenosanue pasnena 5 4 | 5 = 2 g = - = S 5
1/ JTUCHUTITAHBI (MOTYJIs) ra;) s QE’ é = e B 2 g = g
i = EZ| 3 8¢l & e 2
O | & =8 S S
= =
1 cemecTp
Hroro 3a 1 cemecTp
2 cemecTp
1 | ®usnveckre OCHOBBI MEXaHUKH 12 18 30
5 MonexysipHas Gpu3rKa u 12 18 30
TEPMOIMHAMHKA
3 | DNeKTpUYECTBO M MarHETU3M 12 18 30
4 | OnTuka 12 16 28
5 ATOMHas U AnepHas pU3UKa. 10 16 26
DJIEMEHTapPHBIE YaCTHULIbI
Hroro 3a 2 cemecTp 58 86 |[144
Bcero 58 86 144




1. Metoanyeckue yKkazaHus CJyLIATEJsIM

5.1 MeroanyecKkue peKOMeHIALUM 10 MOAT0TOBKE K NPAKTHYECKUM 3aHATHAM

[IpakTHyeckue 3aHATUS UMEIOT LENIBbI0 YCBOSHHE M Pa3rpaHNuCHUE OCHOBOIIOJIATAFOIIIX
B TEOPETUYECKOM Kypce TMOHSITHH, CHOCOOCTBYIOT 0oyiee TOJTHOMY M KOMIUIEKCHOMY
dopMupoOBaHHIO y Ciymiatesneil CHCTEMbl 3HAHMH 3aKOHOB M TEOPHH  KIIACCHYECKOU
COBPEMEHHOM (PM3MKH, a TaK)KE€ OCHOBHBIX (PM3UUECKUX TMPEACTABICHUH 00 OKpyXaromem
MaTepualibHOM  MHpe, (YHAAMEHTAIBHBIX (DU3UYECKUX MOHATHH W METOJO0B (PH3MYECKOTO
UCCIIEJOBAHMUS.

B xone moAroToBKH K ceMHUHApy HEOOXOIUMO OOPaTHTHCS K KOHCIIEKTaM JICKIIUH 10
COOTBETCTBYIOIIIUM TE€MaM, a 3aTeM OOpaTUTHhCA K y4eOHBIM MOCOOMSM, PEKOMEHIOBAaHHBIM K
ceMuHapy. B cBs3m c TeM, 4TO B JaHHOM Kypce HPEAYCMOTPEHBI TEMBI, PAaCKPBIBAIOIINE
OCHOBHBIE AJIEMEHTBI METO/I0JIOTUN HAYKH, TAKWE KaK JOKa3aTeIbCTBO M apryMeHTaIus, (GopMbl
Pa3BUTHUS 3HAHUS HEOOXOAMMO OOPATHTHCS U K COOTBETCTBYIOIINM YIeOHUKAM.

Ha  mpakThueckux — 3aHATHAX — CIIyIIATeN0  HEOOXOAUMO  OBITh  TOTOBBIM
apryMEHTHPOBAaHHO JaTh OTBETHl Ha CGOPMYJIUPOBAHHBIC IIPENOJABATEIEeM BOIPOCHI,
IPOJIEMOHCTPUPOBATh 3HAHMSA, TOJTYYEHHBIC M 3aKpEIUIEHHBIC NPH IMOATOTOBKE K CEMHHApY,
MUMETh BO3MOKHOCTB BBIITOJIHUTH MPAKTUYECKOE 3a/IJaHHE 10 MCIIOJIB30BAHUIO METO/IOB, CPEICTB
HAYYHOTO TBOPYECTBA.

Busbt paboT, KOTOphIE HCIIOIB3YIOTCS Ha MPAKTUYECKUX 3aHATHUSX, CICTYIOIINE:

*  YCTHBIH OIIPOC;
*  TECTHI;
* cooOrmieHue.

5.2  MeroanyecKkue peKOMeHIAUM CJIYLIATEIAM M0 CAMOCTOATE/ILHOI padoTe

PaGota nomkHa cucTeMaTHYeCKH KOHTPOJIMpOBaThbCs IpenojaaBaTessiMu. OCHOBOM
CaMOCTOSITENIbHON pabOThl CIY’)KUT MPAKTHUUECKUN KypC, KOMIUIEKC MOJy4eHHbIX 3HaHui. [lpu
paciipefielieHul  3alaHuil  oOydaroluecs MOJy4aroT MHCTPYKIHMHM 10 MX BBINIOJHEHHUIO,
METOAMYECKHE YKa3aHHsl, TOCOOusI, CIIMCOK HEOOXOAUMOM JTUTEPATYpPHI.

CamocrosTenbHas paboTa HOCUT JEATEIbHOCTHBIM XapakTep, UM TOITOMY B ee
CTPYKTYpE€ MOYXHO BBIIEJIUTh KOMIIOHEHTBI, XapaKTepHbIE MJs JIE€ATEIbHOCTH KaK TaKOBOM:
MOTHBAIIMIOHHBIE 3BEHbS, MOCTAHOBKA KOHKPETHOM 3ajaud, BBIOOp CIOCOOOB BBINOJHEHMS,
UCIIOJIHUTENIbCKOE 3BEHO, KOHTPOJb. B CBS3M ¢ O3TUM MOXHO BBIJCIUTH YCIIOBUS,
o0ecreyrBaroIye YCIeIHOE BbIITOJHEHUE CAaMOCTOSTENIbHOW PaboTHI:

1. MoTuBUPOBAHHOCTH YU€OHOTO 3a/1aHusl (JIJIs1 4YETO, YEMY CTIOCOOCTBYET);

2. Yerkas MOCTaHOBKA MO3HABATEIbHBIX 3a/1a4;

3. 3HaHWe CcIymaTeIsiMA METOJIOB, CIIOCOOOB €€ BBHITIOJTHEHUS;

4. Yerkoe ompejesreHue InpenojaasaresieM (GpopM OTYETHOCTH, oObeMa paboThl, CPOKOB €€

IpeJICTaBICHHUS;

5. OmpeneneHne BUAOB KOHCYJIbTAllMOHHON MOMOIIM (KOHCYJIbTAllMM - YCTaHOBOYHBIE,
TeMaTu4YecKue, MpoOJIEeMHBIE);

6. Kputepuu olieHKH, OTYETHOCTH;

7. Bwuabl 1 GopMbl KOHTPOIISI (TPEHUHTH, TECThI, TBOPUYECKUE 3aTaHUS).

Jis opraHuzalMM M YCHEMIHOTO (DYHKIIMOHUPOBAHHUSA CAMOCTOSTEIBHOM paboThI
ciymiateneil HeoOXoAMM KOMIUIEKCHBIH mnonaxon k opranuzanuun CPC mo Bcem Qopmam
ayIUTOpHOM paboThl M oOecredeHne KOHTPOJS KadecTBa BBIOJHEHHS (TpeOoBaHMs,
KOHCYJIbTAIINH).

[Inanpl mpakTUYECKUX 3aHATHHA  TNPHU3BAaHBl  CIIOCOOCTBOBATH  YCHEIIHOMY U
3¢ (HEeKTUBHOMY U3YUYEHHIO CIYIIATEISIMU NPEAMETA, YIIIYOJIEHHOMY €ro MOHUMAaHHUIO.

6 @oHJ OLIEHOYHBIX CPEJACTB



6.1 Ioka3aTe/ I U KPUTEPUH OLEHNMBAHNUS KOMIleTeHI NI, GopMHPYeMBbIX B X0/ie OCBOEHHS
JAAHHON M CUMIJIMHBI

[TokazaTenu «3HaTh», «yMETh» NMPH NMPOMEKYTOYHOH aTTecTanuu B (popme 3K3ameHa
OTIPEeIIAIOTCS OLICHKaMH «OTJINYHOY, «XOPOLIOY, «YZIOBJIETBOPUTEIBLHOY,
«HEYIOBIETBOPUTEIIEHO», YTO COOTBETCTBYET YPOBHSM C(OPMHUPOBAHHOCTH KOMIICTCHIIUN
«BBICOKHI», «0a30BBIIN», «IIOPOTOBBINY», KHU3KUI.

«Omauuno» — o0ydJarImUics TIyOOKO U MPOYHO YCBOWJI BECh MPOTPAMMHEIN MaTepHal,
MCYEpIBIBAIOIE, IOCIEI0BAaTEIbHO, TPAMOTHO U JIOTUYECKHM CTPOMHO €ro u3jaraer, He
3aTPYAHSETCS C OTBETOM NP BUJIOM3MEHEHHH 3aJlaHusl, CBOOOTHO CIPaBIISIETCS C 3aja4aMH U
MPAKTUYECKUMH  33JlaHUSIMU, T[PaBUWJIBHO OOOCHOBBIBAET MPHUHSATHIE PEIICHUS, YyMEeT
CaMOCTOSITENILHO 0000IIaTh U U3JIaraTh MaTepua, He JOmycKas OMIHOOK.

«Xopowo» — oOydyaronMiicss TBEpIO 3HAeT MPOrPaMMHBIM MaTepuan, TPpaMOTHO U IO
CYILIECTBY M3JIaraeT €ro, He JOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIPOC, MOXKET
MPAaBWJIBHO MPUMEHSITh TEOPETUUYECKHE IMOJIOKEHUS U BIIaJIeeT HEOOXOIWMBIMH YMEHHSIMH U
HaBBIKAMH MPU BBIOJTHEHUH MPAKTUUECKUX 3aJaHUH.

«Yoosenremeopumenvrno» — 00y4aromuiicss yCBOMJI TOJBKO OCHOBHOW MarepHall, HO He
3HAET OTJICIBHBIX JICTAICH, JJOMyCKACT HETOYHOCTH, HEOCTATOYHO MPABMIILHEIC (POPMYITHUPOBKH,
HapylIaeT I[OCJIEeOBATEIbHOCTh B M3JIOKEHUH MPOrPaMMHOTO MaTepuala U HCIBITHIBAET
3aTPYAHEHUS B BBHITTOJIHEHUH MPAKTUYCCKUX 3aJaHUH.

«Heydoeremsopumenvroy» — 00y4alOIUNACS HE 3HACT 3HAUUTETHLHONW YAaCTH POrPaMMHOTO
MaTepuaia, JOIMYCKAaeT CYIIECTBEHHBIC OMIMOKH, C OOJBIIMMH 3aTPYIHCHUSMH BBIOIHSICT
MPAKTUYECKHE 3a/laHus, 3a1a4u.

Tekywmas arrectanmusi oOy4yamwuuxcss 10 AucCHUIUIMHE (Monaynio) «buomorus»
MPOBOAUTCA B (pOpME KOHTPOIBHBIX MEPONPUATUI MO OICHUBAHHUIO (PAaKTUYECKUX PE3yIbTAaTOB
OCBOEHUS AUCUMILIMHBI (Moyis) o nokazatesnsiM «3HATb» u «YMETby.

6.2. Tunosble KOHTPOJIbHBIC 3aIaHUA UJIU HHBIC MaTEepHaAJIbI, HeoﬁXOJII/IMI)Ie OJA OICHKH
3HAHMH, YMEHMH W ONbITA JAeATeJbHOCTH, XAPAKTePH3YWIIUX 3Tanbl (GopMUPOBAHUS
KOMHeTEHHHﬁ B IIpouecce OCBOCHUSA 06pa303aTe.m>H0171 MporpaMmmbIl

3AJTIAHUE 1

FapMonnquKne KO.J'IeﬁaHI/lH COBEPIIAOTCH B COOTBETCTBUU C YPABHECHUEM:

1. A=xcosat

2. A=xSinat

3. X=CO&b+4

4. XA Q)

[TpaBuiIbHBIN OTBET: 4.

3AJJAHUE 2

Eciin TeMnepaTypy ueajabHOro ra3a yBeJU4uTh B 2 pa3a, TO ero BHYTPEeHHsIsI JHeprus
1. He u3meHuTCA

2. yBeIIMYUTCS B 2 pasza

3. yBenuuuTes B 4 pasza

4. yMeHbIINUTCS B 2 pa3a

[TpaBuIIbHBIN OTBET: 2.

3AJJAHUE 3

Eciin conpoTuB/ieHHe NPOBOIHMKA HA YYACTKe eIl YBeJIUYUTH B 2 pa3a, TO CHJIa TOKA HA
ITOM y4acTKe:

1. He n3menuTcs

2. yBEJIIMUYUTCS B 2 pasza

3. ymeHbpIIUTCSA B 2 pasza

4. ymensmures B 4 paza



ITpaBuibHBIN OTBET: 3.

3AJIAHUE 4

Eciin BeITMYMHY 0JHOT0 U3 IBYX B3aMMO/IeiiCTBYIOIIMX 3apsiI0B YBeJIUYUTH BABOE, TO
KYJIOHOBCKAasl CHJIa

1. He u3menuTcs

2. yBEJIMYUTCS B 2 pasza

3. yMeHbIIUTCA B 2 pasa

4. yBenuuurtcs B 4 pasza

[IpaBuibHBIN OTBET: 2 .

3AJJAHME 5

JI1sl KaKOro ABUKEHH S BHINOJIHSETCS YCI0BHe 4=Q a,#C?
1. paBHOMEPHOTO MPSMOIMHEHHOTO

2. pPaBHOMEPHOT'0 KPUBOJIMHEWHOTO

3. HEpaBHOMEPHOTO MPSIMOJIMHEUHOTO

4. HepaBHOMEPHOTO KPUBOJIMHEHHOTO

[TpaBuiibHBIN OTBET: 2

3AJIAHHE 6
=51 l?ﬁﬂ-?
AMILTHTYIA KOJIeOAHMH, COBEpPIIAEMbIX TEJIOM COIJIACHO YPABHEHHIO ,
paBHa:
1.2M
2.3 M
3.4M
4.0,5m
IIpaBunpHbI OTBET: 1 .

3AJJAHUE 7
CoraacHo 3aKOoHy Ma.moca, HHTEHCUBHOCTDb CBE€TA, MPOIICAIIECI0 Y€pe3 ABa MmoJisipouaa,

OyaeT MAaKCMMAJIbHOM NPH yIJIe MeXK1Y OCIMH NOJISIPOUI0B
1.0

2.

4.

IIpaBunbHBIN OTBET: 1.

AN W[y Y

3AJIAHUE 8
IIyTh, NpOiiIEcCHHBIH TEJIOM 32 BTOPYIO CEKYHAY PABEH:
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1. 100 m

2.40m

3.20m

4.10m

[IpaBuibHBIN OTBET: 3.

3AJJAHUE 9
CxopocThb IBH:KeHHs TeJla paBHA:

#.EL

20

10

oy
i

0™ 12

L]
4]
-
=]

1.5 m/c

2.20m/c

3. 10 m/c

4.4 wm/c

[IpaBunbHbIN OTBET: 1.

3AJIAHUE 10
3J'[eKTpI/I'-leCKOC moJjie¢ Co3aHO TOYCYHBLIM 3apHAAOM

TO4YKe A OPHEHTHPOBAH B HANIPABJICHUH:
4
{
A

@;
i

—
—=
3

wnN e
W N

4.

[TpaBuiibHBII OTBET: 3

3AJJAHUE 11

BekTop HANpPsSZKEHHOCTH MOJIA B

Ha pucynke mnpeacraBjieH rpaguk 3aBHCHMOCTH CHJbl TOKa OT HANPSKEHUS IJs
OJHOPOJHOI0 YYAaCTKA TOKA Henu. Toraa conpoTuBi/ieHHe NMPOBOJHMKA HA 3TOM Y4YacTKe

paBHO:



i -
10 20 30 40 U,B

1.0,5 Om

2.20m

3.3 0m

4.4 Om

[IpaBunbHbIN OTBET: 2.

3AJJAHME 12
Ha pucyHke npeacrapieHa 3aBHCHMOCTb MATHUTHOT'O II0TOKA, IPOHHU3bIBAIOLLETO
HEKOTOPBIii 3aMKHYTbIi KOHTYP 0T BpeMeHU. DIC MHAYKIMH B KOHTYpPe He BOBHHKAeT Ha
HHTepBaJie:

P

|'Il

N A
A BC\J{/D ="

Sl
Ow>

4.
[TpaBuIIBbHBIN OTBET: 2.

3AJJAHUE 13
HanpasiieHue cuiibl, ¢ KOTOPOil MATHUTHOE 10J1e eliCTBYeT HA MPOBOJIHUK C TOKOM,
NOMEIICHHBIH MOJI0CAMH MAarHUTOB (CM. PHC.), COBIIAJAET ¢ HANPABJICHHEM

[IpaBunbHbI OTBET: 1.

3AJIAHHE 14
SIBneHue, H300pakeHHOE HA PUCYHKE, HA3bIBAETCS:



1. nucnepcueit

2. uatepdepeHimen

3. mudpakmueit

4. nonsipuzanueit
[IpaBuibHBIN OTBET: 3.

3AJIAHUE 15
I'py3, npukpernieHHbIN K NPY:KNHE, COBEPIIAET CBOOOIHbIE KOJIEOAHUS B TOPHU30HTAJIBLHOM
HanpaBJIeHUH OTHOCUTEIBLHO ToOYkH O (cM. puc.).

Kak npu nBu:keHun rpy3a ot Touku A Kk Touke O MeHsieTcsl MOAYJIb JAeiicTBYOIIEl HA TPy3
CHJIbI, MOTEHUHAJbHAS U KHHeTHYeCcKasi JHeprusi cucrembl? [lus kaxnod usndeckoi
BeJMYMHBI ONpeae/uTe COOTBETCTBYIOIIUI XapakTep H3MeHeHHMs. 3anuimurTe UUppoii
BbIOPAaHHBbIE OTBETHI Ui Kaxa0i ¢(pusnyeckoii BeauuuHbl. Lugpsr B orBere MOryT
MOBTOPSATHCHA

1 | Moaynb cuiiel 1 | yBenuuuBaercs

2 | [lorenunansHas 2 | yMeHbIIaeTcs
SHEPTUs

3 | Kunernueckas oHeprust | 3 | HE U3MEHsETCS

[TpaBwibHEIH oTBeT: 1-2; 2-2; 3-1.

3AJIAHHE 16
IIpoBoaHuK AIHMHOM | nomemen = OJHOPOJHOE€ MATHHMTHOE I10JI¢ TEePHeHAUKYJISAPHO

JIMHUAM MAarHUTHOM MHAYKUMHU M MOAKII0YEH K HCTOYHUKY NOCTOSAHHOI0 HANIPSAKEHU U,
Kak n3meHuTcs cui1a Toka U CHJIA, ¢ KOTOPOl MAarHUTHOE 10J1€e 1eliCTBYeT Ha IIPOBOJIHUK €
TOKOM, €CJIM AJTHHY IPOBOAHHKA YMEHbIIUTH BABOe? [l Kaxka0i (PU3NYECKON BeTHYHHBI
onpejae/uTe COOTBETCTBYIOIIMII XapakTep HM3MeHeHHs. 3anuiuuTe UMpoi BbIOpaHHBIE
OTBEThI I KaXKA0# (puznyeckoil BeJnunHbl. LHudpsl B oTBeTe MOIYyT NOBTOPATHCH

1 | Cuna Toka 1 YBenuuurcs
2 | Cuiia, ¢ KOTOpOI MarHUTHOE TIOJIE JICHCTBYET Ha MMPOBOJIHUK C 2 YMeHnpmmTes
TOKOM
3 He m3mennTcs

[TpaBunbHeIil oTBeT: 1-3; 2-3.

3AJJAHUE 17
YcranoBurh  coOoTBeTCTBME  Mexay  (U3MYECKHM  siBJleHHeM M (opmyJioi,
COOTBETCTBYIOLIECH YKA3aHHOMY SIBJICHHIO:




1 | Orpaxenue 1| sin
i 'k
sin,

2 | Ilpenomiienue 2 | sin=sin,
sin
. = Ih
sin,

4 |i=i

[IpaBunbHbIi oTBET: 1-4; 2-3.

3AJIAHME 18

Ha pucynke mpuBeaeH rpaguk 3aBHCHMOCTH CHJIbI NE€PEMEHHOr0 TOKAa OT BpeMeHH B
NMPOBOJIOYHOI paMKe, PAaBHOMEPHO BpANIAKOIIENCsI B OJHOPOJHOM MATHMUTHOM ToJIe.
YCTaHOBHUTH COOTBETCTBHE MeKIY (PU3HNUYECKOil BeJIMYNHON U ee 3HAYeHHeM.

i, MA |
21
(i 0,01 O,OWO,M 0,05 0,0GX:
—21

1 | AMIITUTY/THOE 3HAUYECHUE CUJTBI TOKA 0,002 A

2 | YacroTa BpalleHus paMKU 0,04 A

0,004 A

25T

50T

OO WIN|F-

100 I'g

[TpaBunbHsIil oTBeT: 1-1; 2-4.

3AJJAHME 19

Ha pucynke nanbl rpaguky 3aBUCMMOCTH YHCJIa PAAHOAKTUBHBIX aTOMOB OT BpeMeHH [JIl
H30TONOB ABYX BewlecTB. W3 npea10KeHHOro nepevyHsi yrBepskaeHuil BbiOepuTe
NnpaBUIbHbBIE.




BerecTso 1

Bemectso 2

i
T

0 10 20 30 40 50 ¢, cyr

1. Yepes 50 cyTok BEmIECTBO 2 MOJHOCTHIO pacIaeTcs
2. Tlepumon nmomypacnana siiep BemiectBa 1 B Ba pa3a 0oJbIlie, 4eM MEePHO/] MoTypacaa
sIep BellecTBa 2
3. 3a 30 cyrok y BemectBa 1 pacnanock 280 sep
4. 3a 30 cyroB y BemiectBa 1 pacnanocs 520 snaep
5. Ilepuon monypacnana sinep BemiectBa 1 paBen 10 cyrkam 3emist
[IpaBuibHBIN OTBET: 2, 4.

3AJJAHUE 20

Ha pucynke nanpl rpaguku 3aBUCMMOCTH YHCJIA PAIHOAKTHBHBIX aTOMOB OT BPeMEHH /1JIs1
H30TONOB JABYX BelllecTB. U3 npeasio:keHHOro nepeyHsi BbIOepuTe MPaBUIbHbIE
YTBepPKIAeHHS.

N
10001

7501 ! |
BemecTso 1

5001
2501 1
:BemecTBO 2 |
0 10 20 30 40 50t,cyr

1. Yepes 50 cyTok BemecTBO 2 MOJHOCTHIO PacHaeTcs

2. Ilepuon nomypacnaja siiep BemiecTsa 2 6osblile, 4eM Nepuo/] moypacnasa sjaep Bemiecrsa 1
3. 3a 25 cyrok y BemectBa 1 pacnanocs 600 siaep

4. 3a 25 cyrok y Bemectsa 1 pacnasiocs 400 siaep

5. Ilepuon nonypacnazna sigep Bemectna 2 paBeH 10 cyTkam

[TpaBuibHBI OTBET: 4, 5.

3AJJAHUE 21

N3 oaHOrO M TOrO %K€ MecTa HAa4Ya/JIu PABHOYCKOPEHHO IBUraThCs B O/IHOM HANIPABJIEHUHU
JABe TOYKH, IPUYEM BTOPasi HA4aJIa cBOe IBMKeHHe Yepe3 2 ¢ mocJe nepsoii. IlepBas
TOUKA ABHIaJIach ¢ HAYAILHON CKOPOCTHIO V1 = 1 M/c M ycKopenneM a; =2 m/c’, Bropasi — ¢
HA4YaJIbHOM cKOpPOCThIO V2 = 10 M/c M yckopenunem a; =1 m/c%. Ha kakom PacCTOSAHUM OT
HCXOJHOr0 MeCTa BTOPasi TOYKA IOTOHUT NepBYyI0?

ITpaBuibHBI OTBET: 15 M.



3ATIAHUE 22

Ha rnaakom crose Jexut Opycok maccoii m = 4 kr. K Opycky npuBsi3aH HIHYpP, KO
BTOPOMY KOHIIY KOTOpOro mnpuijoxkeHa cuia F = 10 H, nanpaBjieHHasi mapaJjiieJibHO
NMOBEePXHOCTH cTos1a. HaliTu yckopeHue a opycka.

[IpaBuibHBIN OTBET: 2,5 m/c.

3AJIAHUE 23

Haiitn pa6oty A noabemMa rpy3a no HakJIOHHOW IJIOCKOCTH JJIMHOI | = 2 M, ecotm Macca m
rpy3a paBHa 100 kr, yroJ HakjaoHa ¢ = 30°, koappuuuent tpenus f = 0,1 u rpy3 aBuskercs
¢ yckopenneMm a = 1 m/c?.

[IpaBunbHeIl oTBeT: 1,35 K%

3AJIAHUE 24
OnpeneauTs KOHIEHTPALUIO 1 MOJIEKYJ WAeaJbHOro ra3a npu remneparype 7 =300 K n
nasJjenuu p = 1 mlla.

[TpaBunbHbIi oTBET: 2,42 - 104 m3,

3AJIAHUE 25

Bomopoa maccoii m = 4 r 6b11 Harper Ha AT =10 K mocrositnHoM naBjieHun. OnpeneauTb
paboty A pacuMpeHus rasa.

[IpaBunbHbIN 0TBET: 166 JIK.

3AJJAHUE 26

Omnpenenurs CWJIy B3auMoJeilicTBHSI JABYX To4YeyHbIX 3apsaaoB Qi1 = Q; = 1 Ku,
HAXOJSIIIMXCH B BAKYyMe Ha PacCTOSSHMM I = 1 M apyr ot Apyra.

[TpaBuibHbIii oTBeT: 9 ['H.

3AJJAHUE 27

Jlamno4ka u peocrar, coelMHEHHbIE MOCJIeJ0BATEeIbHO, IPHCOEIMHEHBI K HCTOYHUKY TOKA.
Hanpsizkenue U Ha 3axxumax Jamnouku pasio 40 B, conporuiienue R peocrara pasuo 10
OM. Bremnsist nens norpedsier MomHocts P =120 Bt. Hajlitu cuoty Toka | B nenm.
[TpaBuiibHBII OTBET: 2 A.

3AJJAHUE 28

Ilo npsimoMy OecKOHEYHO AJMHHOMY NPOBOAHMKY TeueT TOK | = 50 A. Omnpeaenurs
MATHUTHYI0 MHAYKIHIO B B TOUKe, y1aJeHHOH Ha paccTossHUE I' =5 ¢M OT NPOBOJHMKA.
ITpaBuiibHsbIi oTBeT: 200 MK T

3AJJAHME 29

B onbiTe IOHra paccrosinue d mexay mensimu paBio 0,8 MM, luimHa BoatHbI A = 640 am. Ha
KAKOM PacCTOSIHUH | OT 11e1eii ciieayeT pacmosoKuTh IKpaH, YTo0bI mmmpuHa b
uHTepdepeHINOHHOM M0JI0CHI 0KAa3a/1aCh PABHOM 2 MM?

[TpaBribHBIN OTBET: 2,5 M.

3AJJAHUE 30

41.7. 3a kakoe Bpems t pacnagaercs 1/4 HaYaIbHOI0 KOJMYECTBA s/lep PAANOAKTHUBHOIO
M30TOINA, ecJIM nepuoa ero nojaypacnaaa Tip =24 y?

IIpaBuneHbIl oTBeT: 10,5 4.

7. IlepedyeHb OCHOBHOM M IONIOJIHUTEIBHON y4eOHOI JIuTepaTypbl, HEOOX0AMMOM 115
OCBOCHUS TUCHMILINHBI (MOXYJIs1)



7.1 OcHOBHas TUTEpPaTypa

1. TocreBa, E. A. ®usmka qmias1 WHOCTPAHHBIX YYAIIUXCS, OOYYAIONMIMXCS Ha
MOJATrOTOBUTENILHOM OT/eNeHuH : yuebHoe nocodue / E. A. T'ocresa, A. P. MnsicoB. — Mockaa :
MUCHUC, 2022. — 211 c. — ISBN 978-5-907560-07-9. — Texkcrt : snekTponHsiid // Jlausb :
NEKTPOHHO-OMOMoTeynas cucrema. — URL: https://e.lanbook.com/book/263447. — Pexum
noctyna: no noganucke [pumI'CXA.

2. Kanmamaukosa, JI. B. ®wusuka : yyebnoe mocobue / JI. B. KamamuukoBa ; mopg
penakuueit JI. I1. IIpoxodreBoit. — 2-e u3m., crep. — Mocksa : ®JIMHTA, 2017. — 60 c. —
ISBN 978-5-9765-2698-3. — Tekct : amekTpoHHBIA // JlaHb : 2JIEKTPOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/91033. — Pexum gocTyma: MO IOIIKMCKE
[TpumI'CXA.

7.2 lonoJiHUTEILHAS JIMTEpaTypa

1. [IpakTuKyM 110 PU3UKE : yIeOHO-METOANYECKOe ITocodue : B 2 4acTsIX / cOCTaBUTENb P.
0. KomboB. — TamboB : TI'Y wum. I'.P.JlepxaBuna, 2019 — Yacte 1 : MexaHuka.
Monexynsipras pusuka u repmonuHamuka — 2019. — 124 ¢. — ISBN 978-5-00078-260-6. —
Texkcr : oanektponnsld // Jlaub : anekTpoHHO-OMOMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/156865. — Pexum nocryna: mo noamucke [puml CXA.
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06pa3oBaTebHOE YUpEKACHHE Bhiciero | BPICIIEro 00pasoBanms

ob6pazoBanust «IIpuMopckas Poccuiickoii ®enepannu
rocyapcTBeHHast celbekoxossiictennas OT | MIOHA 2023 1. Ne
akazemus» (PIBOY BO IMpumopekas | 091 «V3menenns B

I'CXA)» 3aMeHHTb CII0BaMU yeras ¢esiepanbHoro
«DeepanbHOE TOCYIaPCTBEHHOE TOCYapCTBEHHOIO
O10IKETHOE 06Pa30BATENLHOE O10/KETHOTO

YUPEKICHUE BLICIIErO 06pa30BaHUS 00pa3oBaTEILHOTO

«IIpUMOpPCKHIA TOCYIapCTBEHHbIN YIPEKIACHUA BBICIIETO

arpapHO-TEXHOJOTHYECKUH o0pa3oBaHus
yausepcuret» (PI'BOY BO «[TpumopcKast
Ipmmopckuit TATY)» rocyapCTBCHHAsA

CEJIbCKOXO03sHCTBEHHAS
aKaJIeMH




