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1. ITosicHUTEIbLHAA 3aMMUCKA

Metoauueckie yka3aHHs I10 BBIIOJIHEHUIO HHIMBUAYAJIbHBIX 3aJaHUM 10 yueOHOI
mucrumuinae  «Pusnkay pa3paboTaHbl B COOTBETCTBHHM C pabouelt mporpamMmoi ydeOHOi
JUCIUIUIMHBI U TIPEeIHA3HAYCHBI JJI1 MPUOOPETEHUSI HEOOXOAMMBIX MPAKTUYECKUX HABBIKOB U
3aKpEIUICHUS] TEOPETUYCCKUX 3HAHWM, MOTYYCHHBIX OOYUYAIONUMUCS MPH U3YYCHHU Y4eOHOU
JUCIUILIMHBI, 00001IEHUsI U CHCTEMaTU3allii 3HaHUH Tepe]] 9K3aMEHOM.

Meroanueckue ykazaHusl MpeaHa3HadeHbl s oOydaromuxcs crnenuanbHoctu 09.02.07
HupopmalinoHHbIE CUCTEMBI U IPOTPAMMUPOBAHHE.

VYyebnas gucnuummHa — «Dusmka»  sBISETCA  00meoOpa3oBaTeNbHOM — y4eOHOMH
JTUCIUIUIMHOM, n3y4yaercs Ha | Kypce.

OcBoeHre coaepxkaHus y4yeOHOW ITUCHHUIUIMHBI «DU3WKa» BO BpPEMsS BBITIOJHEHUS
71a00paTOPHBIX PabOT 0OECTIEUNBACT TOCTHIKEHNUE 00YUYAIOIIUMUCS CISIYIOIUX Pe3yIbTaTOB:
JIMYHOCTHBIX

- YYBCTBO TOPAOCTH U YBOXKCHHS K HCTOPHH W JOCTH)KCHHUSM OTEYECTBEHHOM
dbuznueckoil Hayku; (PU3MYECKHM TPaMOTHOE TMOBEJACHHE B MPO(eCcCHOHATBHOM
JESTENIbHOCTH U OBITY IIPU 00pallieHNH ¢ MpruOopaMu U YCTPOHCTBaMU;

— TOTOBHOCTh K MPOJOJKEHHIO OOpa30BaHMS U TOBBIIICHHS KBaTHU(PHUKAUU B
n30paHHON MpOoQecCHOHANIBHON NEATEIBHOCTH U OOBEKTHBHOE OCO3HAHUE POIU
(U3HYECKUX KOMITETCHITUH B 3TOM;

- yMEHHUE WCIOJb30BaTh JOCTIKCHHS COBPEMEHHON (QU3UYECKOW HAyKH U
(GU3MYECKUX TEXHOJOTUM JJIsi TOBBIMICHUS COOCTBEHHOTO MHTEIICKTYaJIbHOTO
pa3BUTHS B BEIOPAHHOM MPO(GECCHOHATLHON IeATEIbHOCTH;

- YMEHHE CaMOCTOSITEIbHO J00bIBaTh HOBBIE Uid ce0s (¢u3nyuecKue 3HaHuS,
UCIIOJIB3YS JIJISl 3TOTO AOCTYIHbBIE HCTOYHUKU HH(DOpPMAIIHH;

-~ yMEHHE BBICTPAUBATh KOHCTPYKTHUBHBIC B3aUMOOTHOIIIEHUS B KOMaH/IE MO PEUICHHUIO
00IIIMX 3a7a4;

- yMEHHE YIpaBIsATh CBOECH IIO3HABATEIHHOW JIESITENIBHOCTBIO, MPOBOJIUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO Pa3BUTHS;

MeTanpeaMeTHbIX

-~ HCIOJb30BAHHME PA3JIMYHBIX BUJIOB MO3HABATEIILHOW JEATEIHHOCTH JIJISI PEIICHUS
dbu3ndecKkux 3ajay, MPUMEHEHHE OCHOBHBIX METOJOB TO3HaHUA (HAOIIOIEHUS,
OMHCAHUSA, W3MEpPEHUs, OKCIEPUMEHTAa) s W3YYCHHUS Pa3IUYHBIX CTOPOH
OKpYKaroIlel 1eVCTBUTEIILHOCTH;

— UCIONB30BaHHWE OCHOBHBIX HHTEIUIEKTYAIbHBIX OIEpalfii: MOCTaHOBKU 3aJayu,
dbopMynupoBaHUS THIOTE3, aHalu3a U CHHTE3a, CpaBHEHHUs, OOOOIICHMUS,
CHCTEMaTH3aIliH, BBISBIICHUS TPUUUHHO-CIICJICTBEHHBIX CBSI3€H, MOUCKA aHAJIOTOB,
(GOpMYyIUPOBAHUS BBIBOJIOB IS W3YYCHUS PA3JIMYHBIX CTOPOH (DU3HUECKUX
O00OBEKTOB, SIBICHHM W TMPOIECCOB, C KOTOPHIMH BO3HHMKAET HEOOXOIUMOCTh
CTaJIKMBAThCs B MpOoQecCHOHaIbHOU cdepe;

- yYMEHHE TeHEepUpOBaTh HJEU U OMNPENENATh CPEACTBA, HEOOXOIUMBIE NS UX
peanu3aiuu;

- yYMEHHE WUCIOIb30BaTh pa3UYHbIE WMCTOYHHUKH [UIsl TONYy4eHHUs (HU3HUECKON
uH(pOpMaIIH, OLIEHUBAThH €€ JOCTOBEPHOCTH;

- yMEHHUE aHaJU3UPOBAThH U MPEACTABISTH HHGOPMAIINIO B PA3TUYHBIX BUJAX;



- yYMeHHE MyOJIMYHO MPEICTABIATh PE3YIbTAaThl COOCTBEHHOTO UCCIIEIOBaHUS, BECTH
JTUCKYCCHHM, JOCTYMHO M TapMOHHYHO coyeTas cojepkaHue u  (OpMbl
npecTaBsieMoil HHGOpMAIUY;

npeIMeTHBIX

- c(hOpMHUPOBAHHOCTh NPEJCTABICHUI O POIU U MecTe (UMK B COBPEMEHHOM
HAyYHOW KapTHHE MHpa; MOHUMaHUE (PU3MUYECKON CYIIHOCTH HAOII0JaeMBbIX BO
Bcenennoit  sBnenuid, poau ¢usuku B GOPMUPOBAHUU  Kpyrozopa U
(G yHKIIMOHAIBHON IPaMOTHOCTH Ye€JIOBEKa sl pEIICHUS MPAKTHYECKHUX 3a71a4;

- BJAJICHHE OCHOBONOJATAOIUMU (PU3MUECKUMH TMOHSATHSIMH, 3aKOHOMEPHOCTSIMHU,
3aKOHAMH U TEOPUSMH; YBEPEHHOE HCIIOJIb30BaHNE (PU3UYECKON TEPMHHOJIOTUHU U
CUMBOJIUKH;

- BIIaZICHWE OCHOBHBIMH METOJIaMH HAYYHOTO IMO3HAHMSI, UCIIOJIb3yEMBIMU B (hH3HKe:
HaOJII0/IEHUEM, OITUCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

- yMeHus o0pabaThiBaTh pe3yNbTaThl H3MEPEHUI, OOHAPYKUBATh 3aBHUCHUMOCTh
MeXy (PU3MUECKUMU BEIMYMHAMH, OOBSICHITH MOJYyYEHHbIE PE3YNIbTAThl U JAeNaTh
BBIBO/IBI;

- c(hOpMHUPOBAHHOCTh YMEHUS pelaTh PU3NUECKHE 3a/1a4H;

- cOpMHPOBaHHOCTh yYMEHHS TPUMEHATH NOJYYCHHBIC 3HAHUS IS OOBSICHEHHS
YCIIOBHI NIPOTEKaHUs (PU3NUYECKHX SBICHUH B IPUPO/Ie, MPodhecCHoHaIbHOM chepe
U JUTS IPUHSATHS TPAKTUYCCKUX PEIICHUH B IIOBCEAHCBHON KU3HU;

- c(hOpPMHUPOBAHHOCTh COOCTBEHHOW TIO3HWIIMA [0 OTHONICHHIO K (DHU3MUecKoin
uH(pOpMaIKH, TOTy4aeMON U3 Pa3HbIX HICTOYHHUKOB.

MeTtoauyeckue ykasaHUsl COJEp>KaT WHANBUAYAIbHbBIC 3aJJaHHsl 1 PEKOMEHAAINU 10 UX
BBITMIOJTHEHHIO 10 HanboJiee 3Ha4MMbIM TeMaM Kypca:
- KuHemaTuka maTepuaibHOU TOYKH;
- 3akonbpl MexaHukH HploTOHA. 3aKOHBI COXpaHEHUS B MEXaHUKE.
- DIIEKTPUUECKOE TI0JIE.
— 3aKOHBI MOCTOSIHHOTO TOKA.
—  OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOW TEOPHH U TEPMOJINHAMUKH.
- BonHoBas u reomeTpudeckas ONTUKA.
NuouBuayanbHple 3alaHus  BBIMOJHSIOTCS U OQOPMIIIOTCST B COOTBETCTBUHM C
TpeOOBaHUSMU, MPEAYCMOTPEHHBIMHU 1.2 TaHHBIX METOJAUYECKUX YKa3aHUIA.



Tabanna BpIOOpa HOMepa HHAMBUAYAJBHOIO 32 JaHUA

No BapuanTa Ne 3amanmsg 1 Ne zamanug 2
1 1 10
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B kaxxnom pazaene HaXOAUTCS MO JECITh 3a/IaHui C MOPSIKOBEIMU HOMepamu oT 1 1o 10.
N3 Hux He0OX0AMMO BBITTOJIHUTS JIBA COTJIACHO TaOuIe BapuaHTOB. [1o jxenanuto o0ydaromierocs
JIOTTYCKAeTCs BHIMOJTHEHHE OOJIBIIETO YUCIIa 3aJaHui.



2. TpeOoBaHus K BHINOJHEHHIO H 0(pOPMIEHUI0O MHIMBHIYAJIBHBI 32JaHUI

NunuBuayanbHble 3aJaHUs BBITOJHSIOTCS OOYYAOIIMMHUCA TOMa JHOO B ayAHTOPHH B
4yachl, OTBEACHHbBIC ISl CaMOCTOSITEIIBHOM paboOThl MPH CTPOrOM COONIOJICHUU TpeOOBaHUMN
0€30MacHOCTH ¥ OXpaHbl TPY/A.

[To pe3ynbraTraM BBIMOIHEHHON pabOThI COCTABISIETCS OTUET.
OTueT 1o BBINIOJIHEHUIO MHIMBUAYATBHOTO 33aJ]aHNs 00yUJarOIIUMCS IOJKEH COJIEPKATh.
Hazpanue u Homep paboThI;
HaumenoBanue tembl paboThI;
TekcT 3amanms,
Hapnexamum o6pazom odopmiieHHbIe HMCXOIHBIE aaHHble U mepeBoj B CU (mmpu
HEOOXOIUMOCTH);
I'paduku, cxemsl, yepTexu (IpU HEOOXOTUMOCTH);
OcHoBHBIE pacyeTHbIe (HOPMYJIIBI ¢ YKa3aHUEM BEJIMYHH, MOJIEKAIIUX BBIYHUCICHUIO (BCE
OYKBEHHBIE BEJIMYMHBI, BXOISIINE B (OPMYIIBI, TOHKHBI OBITh OOBSICHEHBI ),
Pacuer 1 mopoOHBII aHAIN3 MTOTYYEHHBIX PE3yJIbTaTOB;
OO00CHOBaHHBIN OTBET (OTBETHI);
9. BrIBOIBL

BrimonHeHHoe WHIMBUAyalbHOE 3aJjaHHE OIEHUBACTCS MO MATHOAUIBHOW CHCTEME
OIICHUBAHMSI.

Oyenka «5» cmasumcs 6 mom ciyuae, eciu 00y4aAOWUICA:

a) BBINOJIHWI Pa0bOTy B MOJHOM 00BEME C COONIOEHUEM HEOOXOAUMOW TOCIIE0BaTEIIbHOCTH
BBIUKCJICHUI U PacueToB;

0) caMOCTOSTENIBHO U PAllMOHATIBLHO BIOpAJl ONTUMAJIBHBINA MTyTh PEIICHNUS;

B) B MPEJICTaBIIEHHOM OTYETE MPABUIBLHO U aKKYPaTHO BBITIOJIHUJ BCE 3aIMMCH, TAOJIUIIbI, PUCYHKH,
4epTexH, rpa( UKy, BEIYUCICHUS U ClIETall BHIBOIBI,

T') IPaBUJIbHO BBIMOJIHUII aHAIIU3 MTOTPEIIHOCTEH (eCIM TaKoBasi AOJKHA Oblla ObITh YUTEHA).

Oyenka «4» cmasumcs 6 mom ciyuae, eciu 6blNOIHEHbl MPeOOBAHUsL K OYeHKe «I», HO!
a) MyTh peElIeHUs BBIOPaH B IEJIOM BEPHO, OAHAKO OOOCHOBAaHUE pELICHUS MPHUBEICHO HE
MOJTHOCTHIO
0) unu ObUIO TOMYIIEHO JBa-TPU HEAOYeTa, WM He Oojee OgHOW HerpyOoil ommOKu U OJHOTO
He/oueTa.

Oyenxa «3» cmagumcs, eciu padoTa BBHIIIOJIHEHA HE MOJIHOCTHIO, HO 00bEeM BBIMOJTHEHHON
YaCTH TAKOB, YTO TIO3BOJISET MOJYUUTh MPABUIBHBIC PE3YIbTAThl U BBIBOJBI, WIH €CIIU B XOJIC
pelieHus ObLIN TOMYIICHBI CISAYIONINE OITUOKH:

a) 9acTh PEIICHUs OIyIIeHa 3a He HaJOOHOCTHIO,

0) uiu B oT4eTe ObBUIM JOMYIIEHBI B OOIIEH CIOXKHOCTU He Oosiee ABYX OMIMOOK (B 3amUCAX
€IIMHUIl, U3MEPECHUIX, B BBIYUCICHUSX, Tpadukax, Tabauiax, cxemax, aHaIu3e MOrpeirHoCcTed
T. 1.), HE MPUHIUIHAIBHOTO AJI1 JaHHOW paboThl XapakTepa, HO TMOBIUSABIIMX HA pPE3yNbTaT
BBITIOJTHCHWS,

B) WIM HE BBIMOJHEHBl COBCEM WM BBINOJHEHBI HEBEPHO BBIYHCICHUS (NIPU MPaBUIBHO
BBIBEJICHHON UTOTOBOM (hopMyIie);

r) win paboTa BBIMIOJNHEHA HE TMOJIHOCTHIO, OJHAKO OOBEM BBIMIOJHEHHOW YacTH TaKOB, YTO
MO3BOJISICT TIOJNYYUTh MPABUIBHBIC PE3YJIbTaTBl M BBIBOJBI 10 OCHOBHBIM, MPHHIIMITHATIHHO
BaXHBIM 3aJ]a4aM pabOoThI.

Oyenka «2» cmasumcs 6 mom ciydae, eciu:

a) paboTa BBIMOJHEHA HE TOJHOCTHIO, M 00BEM BBHITIOJHEHHOW 4YacTH pabOThl HE MO3BOJSET
c/IeNIaTh MPAaBHIILHBIX BBIBOJIOB,

0) WK BBIYHCIICHUS, HAOTIOACHMSI TPOU3BOIUIINCH HETIPABUIIBHO,

B) MJIM B X0JI¢ pabOTHI M B 0TYeTEe OOHAPYKWIINCH B COBOKYITHOCTH BCE HEJOCTATKH, OTMEUCHHBIE
B TpeOOBaHUSX K, OIICHKE «3».

r) OOy4YaromIHMiiCs COBCEM HE BBIOJIHWI padOTy WU HE cobmtoman TpeboBaHmii 0€30MacHOCTH

Tpyaa.
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3. OcHOBHBIE AJITOPUTMBI pelieHus 3a/1a4 no ¢pusnke (Mo TeMam)

B nanHOM pa3zerne nmpuBEEHbI OCHOBHBIE aJITOPUTMBI PELICHUs 3ajad MO pPa3IMuHbIM
TeMaM Kypca ¢usuku. Cienyer yuyecTb, YTO B 00ILEM Cilydae pelieHHe 3a/laui OCYIIECTBISEeTCS
«CHHU3Y BBEPX», TO €CTh HCKOMYIO BEJIMYMHY WJIM BEJIUYMHBI CIIEyET BbIpaKaTh Yepe3 BETUUHHBI,
YTO YK€ M3BeCTHBbI. [lofcTaHOBKA YMCIEHHBIX 3HAYEHUI OMyCTHMA JIMIIb HA KOHEYHOM JTare
pemieHus, JTUOO €eClM TpH BBIPAKCHUH (QOpPMyJia IOJYy4YaeTCs CIUIIKOM TPOMO3IKOW U
YIPOIICHUIO HE TOJICKHUT.

Takke peKOMEHIOBAaHO TPHJICPKUBATHCS OOIICTIPUHATHIX YCIOBHBIX O0O3HAYCHUU ISt
(1)I/I3I/I‘-I€CKI/IX BenmunH. Ecmm npu pCHICHUH  3aJjladid  BO3HHUKACT HeO6XOI[I/IMOCTb B
JOIMMOJIHUTCIIBHBIX YCJIIOBHBIX O603Haq€HI/I$IX, TO UX MOXHO BBCCTH, OJHAKO B XOAC PCHICHUA
HEo0X0AUMO clieslaTh JONOJHUTENbHbIe MosicHeHus Buja «llycte Xc¢ — HauaJbHOE 3HAu€HHE
KOOPJIMHATBl B MOMEHT BpeMeHU C» U T.A.

Kpome TOro, mo xoxay peueHuss peKOMEHIOBAaHO JejaTh IOSICHEHUS O JAEHCTBHIIX,
BBINOJIHSAEMBIX Ha TOM WJIM MHOM HIare (JaHHblE MOSICHEHUs MO3BOJIAIOT OLEHHUTh, HACKOJIBKO
1yOOKO NMOHMMaHHE y 0Oydarolerocs, a TakkKe MO3BOJIAIOT O0y4arolnleMycsi HE 3allyTaTbes B
pacCyXICHHSX ).

[Tpu penieHny MOJIE3HO HHOTJA BO3BPAILATHCS K BOIPOCY, TOCTABJICHHOMY B 33/IaHUH.

HexoTopsblie aaropuTmbl pemeHus 3aj1a4 (Mo TeMam)
Kunemaruka MaTepuajbHON TOYKH.

1. TloHATH MpeANIOXKEHHYIO 3a/1a4y (YBUAETh PU3UIECKYIO MOJIED).
2. Amnanu3 (IOCTPOUTh MAaTEMaTUYECKYIO MOJIEIIb SIBJICHUS):

1. BsiOpats cuctemy orcyeTa (3TO IpejoaracT BbIOOp Teaa OTCUeTa, Havana
CHCTEMBbI KOOPIMHAT, NOJI0XKHUTEIbHOIO HAIIPABJICHUS OCEH, MOMEHTA BPEMEHH,
MPUHUMAEMOT0 32 HaualbHBIN).

2. OmnpenenuTb BUJ IBUKEHUS BIOJIb KaX10i U3 ocel U HammucaTh KUHEMaTHYeCKHUe
YpaBHEHHUS JBUKEHUS BAOJb KaXJI0M OCH — ypaBHEHUS JJIs KOOpAUHAT U JJIs
CKOPOCTH (€CJIH Tesl HECKOJIbKO, YPABHEHUS MMUIIYTCS JUIS KaXKA0TO Tea).

3. OmpenenuTh HaYaTbHBIE YCIOBHS (KOOPAWHATHI M MIPOEKITUHN CKOPOCTEH B
HayaJbHbI MOMEHT BPEMEHH), a TAK)Ke MPOEKIMHM YCKOPEHUs Ha OCH U
MOJICTaBUTh 3TH BEJTMYMHBI B YPABHEHMSI IBUKEHUSI.

4. OrnpenenuTh TONOJHUTENbHbIE YCIOBUS, T.€. KOOPAUHATHI MIIM CKOPOCTH IS
KaKWX-JIN0O MOMEHTOB BPEMEHH (TSI KAKMX-THOO TOUEK TPACKTOPUHU), U
HanMcaTh KHHEMAaTHUECKUE YPaBHEHUS JIBUKEHHUS ISl BBIOPAaHHBIX MOMEHTOB
BpPEMEHH (T.€. TOJICTaBUTh ATH 3HAUEHUSI KOOPAUHAT U CKOPOCTH).

3. TlomyueHHylo cucTeMy ypaBHEHUH PEIIMTh OTHOCUTENEHO UCKOMOM BETTMUUHBI.
4. PenieHne NpOBEPUTH U OLIEHUTh KPUTHUECKH.

JuHaMHKa MaTepUAJTbHON TOYKH.

1. TlousTh MpenIoKEeHHYIO 3a1a49y (YBHAETh (PU3NYECKYIO MOJIEID ).
2. Amnamu3 (IOCTPOUTH MAaTEMAaTHYECKYIO MOJIEIb SIBJICHUS):
1. BwiOpats cuctemy oTcyera.
2. Haiitn Bce crtbl, IeiCTBYIONINE HA TEJIO0, M H300pa3uTh X Ha YESPTEKE.
OnpenenuTts (WM NPEANONOKUTH) HAPaBIEHNUE YCKOPEHUS U M300pa3UTh €ro Ha
YyepTexe.



3. 3ammcaTh ypaBHEHHE BTOPOro 3akoHa HbioTOHa B BeKTOpHOU (hopMe U EpelTH K
CKAJIIPHOM 3aIlMCH, 3aMEHUB BCE BEKTOPBI UX MPOCKIUAMH Ha OCU KOOPINHAT.
4. Wcxons u3 puznyeckoi Mpupoabl CUil, BEIPA3UTh CUIIBI Yepe3 BETUYUHBI, OT
KOTOPBIX OHU 3aBUCHT.
5. Ecnu B 3a1aue TpedyeTcs ONpeneanTh MOJI0KEHUE UIN CKOPOCTh TOUKH, TO K
MOJIyYEHHBIM YPaBHEHUSAM JUHAMHUKU J100aBUTh KHHETUUECKHUE YPaBHEHUSI.
3. Tlonmy4yeHHYIO CHCTEMY YPaBHEHHI PEIINTh OTHOCHTEIHLHO NCKOMOU BETMYHHEI.
4. PenieHue NpoOBEPUTH U OLICHUTh KPUTHUECKH.

Cratuka.

1. TloHATH MpeANIOXKEHHYIO 3a/1a4y (YBUAETh PU3UIECKYIO MOJIED).
2. Amnanu3 (IOCTPOUTh MAaTEMaTUYECKYIO MOJIEJIb SIBJICHHUSA):
1. BwiOpath cuctemy oTcyera.
2. Haiitu Bce cuiibl, IPUIIOKEHHbBIE K HAXOSIIEMYCSl B PABHOBECUU TEY.

3. Hammcarte ypaBHEHUE, BBIpaXKaroIee NepBoe yCIOBHE paBHOBECHS ( XF= 0), B
BEKTOPHOH (hOopMe M MEePEHTH K CKAISPHON €ro 3arucH.

Bo16path 0chb, OTHOCUTENIBHO KOTOPOH 11€J1€CO00pa3HO ONpeAesiTh MOMEHT CHIL
5. OmnpenenuTs IJIEYU CHII M HAIUCATh YPaBHEHHUE, BHIPAXKAIOIIEE BTOPOE YCIOBUE

&

paBHOBeCHS ( ZMmi= 0).
6. Mcxozst U3 mPUPOIBI CUIT, BBIPA3UTh CHIIbI Y€PE3 BEIMYUHBI, OT KOTOPBIX OHU
3aBUCHIT.
3. TlonydueHHYIO CHCTEMY YpaBHEHHI PEIINTh OTHOCUTEIBHO UCKOMOM BEIMYHHBI.
4. PemieHue IPOBEPUTH U OLICHUTH KPUTHUYCCKH.

3aKO0H cOXpaHeHHs UMIIYJIbCA.

1. TlonsaTs npemiokeHHyo 3a71a4y (YBUACTh (PU3NUECKYIO MOJIENb).
2. Amnanu3 (MOCTPOUTH MAaTEMAaTUYECKYIO MOJIEIb SIBJICHU):
1. BriOpath cuctemy orcyeTa.
2. Bpimenuts cucteMy B3aUMOJICHCTBYIOIINX TEJ U BBISCHUTH, KAKHE CHIIBI 1JIsl HEe
SBJISIIOTCS] BHYTPEHHUMH, a KaKH€ — BHEIIIHUMU.
OnpenenuTb UMITYJIbCHI BCEX TEJI CUCTEMBI J10 U IOCJIE B3aUMOICHCTBUS.
Ecnu B enom cucrema He3aMKHYTas, CyMMa IIPOEKIUI CUT HA OJHY U3 Oceit
paBHa HYJIO, TO CJIEyET HalucaTh 3aKOH COXPaHEHHUs JIMIIb B POEKIUAX Ha ATY
OCb.
5. Ecnu BHemH#Me CHITBI TPEHEOPEKUTEIBHO Mallbl B CDABHEHUH C BHYTPECHHUMHU
(Kak B ciaydae yjaapa Tel), TO CJIeAyeT HalucaTh 3aKOH COXPaHEHUs] CYMMapHOT O
ummybsca (Ap = 0) B BekTopHOI hopMe 1 MepeiiTH K CKaJIApHOIA.
6. Ecnu Ha Tena cuctemsl 1eHCTBYIOT BHEIIHUE CUIIBI U UMU HEJb3s IPEeHEeOpedb, TO
CJIelyeT HalucaTh 3aKOH U3MEHEHUS UMITYJIbCa
(Ap = F At) B BekTOpHOI QOpME M MIEPENHTH K CKAISPHOIA.
7. 3anucaTh MaTeMaTHYECKH BCE BCIIOMOTaTeNIbHbIE YCIOBUS.
3. TomyueHHyto cucteMy ypaBHEHUH PEIIMTh OTHOCUTENEHO UCKOMOM BETTMUUHBI.
4. PemieHne MPOBEPUTH U OLEHUTH KPUTHYECKH.

»ow

3aKoH coXpaHeHHs] MeXaHMYeCKOi IHepIruu.

1. TloHATh NmpeanoXeHHyIo 3a/1a4y (YBUAETh PU3UUECKYIO MOJIEND).
2. Amnamu3 (IOCTPOHUTH MaTEMATHYECKYIO MOJIEITb SIBJICHU):
1. BwiOpath cuctemy oTcyera.



How

6.

Boiienuts aBa nim 6os1ee TaKuX COCTOSHUHM TeJ CUCTEMBbI, YTOOBI B YHCIIO UX
IIapaMeTPOB BXOAMIIN KaK U3BECTHBIE, TAK U NCKOMBIE BEJIMUUHBI.

BriOpatpb HyneBol ypOBEHb OTCUETa MOTCHIUAIBHONW YHEPTUH.

Onpenenuts, KAKMe CUIIBI ACUCTBYIOT Ha TeJla CHCTEMBI — IOTEHLIUAIbHBIC WX
HEIIOTCHIAJIbHBIE.

Ecin Ha Tena cucTeMbl IEHCTBYIOT TOIBKO IIOTEHIIMAIBHBIE CUJIBI, HAIIMCATH
3aKOH COXPAHEHHMSI MEXaHUYECKOM dHEpPruu B BUAE: E1 = E».

PackpeITh 3HaU€HUE SHEPTUN B KAKIOM COCTOSIHUU U, ITOJCTABUTh UX B
YPaBHEHHE 3aKOHA COXPAHECHHUS YHEPTUHU.

3. TlomyueHHylo cucTeMy ypaBHEHHI PELIMTh OTHOCUTEIIEHO HCKOMOM BEJIIMYMHBI.
4. PeuieHue NpoBEpUTH U OLEHUTh KPUTUYECKH.

Tenuiora (mepBoe Hayano TepmoauHamuku Q = AU + A).

3anaun 06 U3MEHEHUH BHYTPEHHEH SHEPIUU TEJI MOKHO Pa3/IeUTh Ha TPU TPYIIIIHL.

B 3a0auax nepeoii epynnuvl pacCMaTpUBAIOT TaKKE SBJICHUS, TJ€ B U30JIMPOBAHHON CUCTEME MPH
B3aMMOJICHCTBHUH TEJI U3MEHSIETCS JIUIIb UX BHYTPEHHSISI SHEprus 0e3 coBepIeHus paboThl Hal
BHEIIHEN CPENOil.

1. TloHaTh MpeIOKECHHYIO 33729y (YBUACTD (PHU3UIESCKYIO MOJIEIH).
2. Ananu3 (IOCTPOUTH MAaTEMAaTUYECKYIO MOJIEIIb SBIICHUS ):

1.
2.

3.

OnpenenuTs U30JIMPOBAHHYIO CHCTEMY.
VY CTaHOBUTD y KaKHX TeJl BHYTPEHH:SI SHEPrUsl yMEHbIIAETCS, a Y KAKUX —
BO3pacTacr.

CocTaBuTh ypaBHEHHE TEIIOBOTO OanaHca ( T AU= 0), mpu 3armucu KOTOPOro B
BeIpaskeHUH CM(t2 — t1), U1 U3MEHEHUST BHYTPEHHEH SHEPTHH, HY)KHO BBIYMTAThH
U3 KOHCYHOW TeMIIEpaTyphl Tejla HAYadbHYI U CYMMHPOBATh WICHBI C YUETOM
TIOJTYYarOIIETrOCs 3HAKA.

3. TlomyueHHOE ypaBHEHHUE PELIUTh OTHOCUTEIbHO HCKOMOM BEJIMYMHBI.
4. PenieHne NpOBEPUTH U OLIEHUTh KPUTHUECKH.

B 3a0auax emopoti epynnvl paccMaTpUBaIOTCS SIBICHUS, CBA3aHHbIE C IPEBPALLIEHUEM OJHOTO
BUJIa DHEPTUHU B JPYroil Mpy B3aUMOACHCTBUU IBYX Tell. Pe3ynbTaT Takoro B3auMoICHCTBUS —
M3MEHEHUE BHYTPEHHEHW SHEPTUH OJTHOTO TeJIa B CJIEJACTBUE COBEPIICHHONW UM WJIU HaJ HUM

paboTHI.

1. TloHsTh MpenIoKEeHHYIO 3a1a4y (YBUAETh (PU3NUECKYIO MOJIEND).
2. Ananu3 (IOCTPOUTH MAaTEMAaTUYECKYIO MOJIEIb SIBIICHUS):

1.

2.

5.

CrnenyeT yOeIUThCS, UTO B MPOIIECCE B3AMMOICHCTBHS TEJl TEIUIOTAa U3BHE K HAM
HE TIOJIBOJIUTCS, T.€. ercTBUTENbHO i Q = 0.

YCTaHOBHTH Y KAaKOTO M3 JIBYX B3aUMOJICHCTBYIOIIHNX TEJl U3MEHSCTCS
BHYTPEHHSISI DHEPTHS U YTO SBISETCS MPUIMHON ITOr0 U3MEHEeHus — paboTa,
COBEpIIICHHAS] CAMUM TEJIOM, HJIM PabOTa, COBEPIIICHHAS HAJ| TEIIOM.

3anucats ypapHenue 0 = AU + A s Tena, y KOTOPOro M3MEHSAETCS
BHYTPEHHSS DHEPTHS, YIUTHIBAs 3HAK Iepea A U K.I1.JI. pacCMaTPUBAEMOTO
mporiecca.

Ecim paboTta coBepiaeTcs 3a CueT yMEHBIICHHUS BHYTPSHHEH YHEPTUH OJJHOTO U3

TeNl, To A= n AU, a ecu BHYTpeHHs SHeprUs Tejla YBEIMYMBAETCS 33 CUET

paboThI, COBEPIIIEHHOMN HaJ TEJIOM, TO Nyg= Au.
Haiitu BeIpakeHus aJis AUwuA.
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6. Tloacrapnss B ucxonHoe ypasHenue BMecto AU 1 A UX BBIpakeHHs, OTYIUM
OKOHYATeJIbHOE COOTHOUIEHUE JJIs1 ONPENETICHUS NCKOMON BETMYMHBI.
3. TlomyueHHOE ypaBHEHHUE PEIIUTh OTHOCUTEIBHO HCKOMOMN BEIMYHHBI.
4. PenieHue NpoOBEPUTH U OLICHUTh KPUTHUECKH.

3aoauu mpemweii epynnest 00bSTUHSIOT B ceOe ABE MPEAbIIYIIHE.
TenoBoe pacupenne TBEPAbIX U KUAKHUX Tel.

1. TloHAT MpeANoXKEHHYIO 3a/1a4y (YBUAETh PU3UUECKYIO MOJIED).
2. Awnamu3 (IOCTPOUTh MAaTEMATHUYECKYIO MOJICNb SIBJICHUS):
1. Jlnsg kaxxaoro TEMIOBOrO COCTOSHUS Ka)I0To Tella 3alucaTh COOTBETCTBYIOIIYIO
(opMyITy TEIUIOBOTO pacIIMpPEHHSL.
2. Ecnu B 3a1aue Hapsy ¢ pacUIMPEHUEM Tell PacCMaTPUBAIOTCS APYTUE MPOIIECCHI,
COITYTCTBYIOIIME PACIIUPEHUIO, — TETTIO0OMEH, N3MEHEHHE THPOCTATHIECKOTO
JABJICHUS )KUAKOCTU WM BBHITAIKUBAIOIIECH CUJIBI, TO K YPABHEHUSM TEIJIOBOTO
pacupeHust Haao 100aBUTh POPMYIIbI KAJIOPUMETPHH U TUAPOCTATHKH.
3. Cunrte3 (MOTYYUTH PE3yNbTaT).
1. PemuTh NONy4eHHYIO CUCTEMY YPAaBHEHUN OTHOCUTEIBHO HCKOMOU BEJTMUYMHBI.
4. PenieHue IpOBEPUTH U OLICHUTh KPUTHUECKH.

I'a3bl. I'a30BbIE 3aKOHBI.

Ilo yciosuio 3a0a4u OaHbl JBa UJIN HECKOJIBKO COCTOSIHUM Ta3a u IIpH IEpEXoJI€ rada u3 OAHOIrO
COCTOSIHUA B JPYro€ €ro Mmacca HE MCHACTCA.

1. TlonsaTs npemiokeHHyro 3a71a4y (YBUACTb (PU3NUECKYIO MOJIETD).
2. Anamu3 (IOCTPOUTH MAaTEMAaTUICCKYIO MOJICITb SBJICHUS ):

1. TlIpencraBuTh Kakoi ra3 y4acTByeT B TOM WJIM HHOM MpOIiecce.

2. Omnpenenuth napameTpsl P,V u T, XapakTepu3yoonme KaKa0e COCTOSHIE ra3a.

3. 3amucaTh ypaBHeHHE 00BEIMHEHHOIO Tra30BOro 3akoHa KnaneiipoHa it TaHHBIX
COCTOSTHHIA.

4. Ecnu oquH U3 Tpex MapamMeTpoB OCTaeTcs HeM3MEHHBIM, ypaBHeHue Knaneiipona
ABTOMAaTUYECKH MEPEXOINUT B OJHO U3 TPEX YPABHEHUI: 3aKOH bous —
Mapuorra, I'eii-JIroccaka nnu Hlapis.

5. 3ammcarh MaTEMaTHYECKH BCE BCIIOMOTATEIIbHBIC YCIOBHUS.

3. Pemuth momyuyeHHYIO CUCTEMY YPaBHEHH OTHOCUTEIHHO HEU3BECTHOW BEIHUMHBI.
4. PemeHnne mpoBEpUTH U OIIEHUTh KPUTUUYECKHU.

1o ycnosuio 3a0auu 0ano moibko OJTHO COCTOSIHUE Ta3a, U TpeOyeTcs OnpeesuTh Kakon 1100
napameTp 3TOTO COCTOSIHHS WIIM K€ JAaHbl JBa COCTOSIHUS C pa3HOM Maccol rasa.

1. TloHATh NpeanoX)eHHyIo 3a1a4y (YBUAETh GU3NUECKYIO MOJIENb).
2. Amnanu3 (MOCTPOHUTH MaTEMATHYECKYIO MOJIEIb SIBJICHU):
1. VYcraHoBUTH, KaKue ra3bl y4aCTBYIOT B pacCCMaTpPHUBAaEMBIX MPOLIECCAX.
2. Omnpenenuth mapaMeTpsl P,V u T, XapakTepu3yromme KaKI0e COCTOSHIE ra3a.
3. s Kax/10ro COCTOSIHUS Ka)K/10T0 ra3a (eciid X HECKOJIbKO) COCTaBUTh
ypaBHeHue MenneneeBa — Knaneiipona. Eciii 1ana cMech ra3oB, TO 3TO
YPaBHEHHUE 3aIIUCHIBACTCS IS KQKJI0T0 KOMIIOHEHTA. CBS3b MEX /1y 3HAaUEHUAMHU
JABJICHUN OT/EIbHBIX Ta30B U PE3YIbTUPYIOIINUM JaBICHUEM CMECH
yCTaHaBIIMBAETCs 3aKOHOM JlanbToHa.
4. 3anucaTh MaTeMAaTUYECKH JOMOJHUTEIbHbIE YCIOBUS 33aJaUn
3. PemmTh monydeHHYIO CHCTEMY YpaBHEHUI OTHOCHUTEIFHO HEM3BECTHOW BEITHUUHBI.
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4. PenieHue NpoBEPUTH U OLIEHUTh KPUTHUECKH.
Hacpimarmommue 1 HeHachlawIKue napbl. BjaaxHoCTb.

1. TloHsTh MpenIOKEeHHYIO 3a1a49y (YBHAETh (PU3NUYECKYIO MOJIEIb ).
2. Anamu3 (IOCTPOUTH MAaTEeMAaTUYCCKYIO MOJICITb SIBIICHUS ):

1. VYcTaHOBUTH YHCIIO COCTOSIHMI ra3a, pacCMaTpUBAaEMbIX B YCIOBUU 3aauH,
o0paTtuTh 0c000€ BHUMAHUE Ha TO, JAETCs JIM YUCTHIM Map KUIKOCTH UIU CMECh
rapa ¢ CyXuM BO3JTYXOM.

2. JInst kKaXKJIOTO COCTOSIHMSI Iapa 3amucarh ypaBHeHue Menneneea — Kianeiipona
1 GopMyIly OTHOCUTEIHHON BIQXKHOCTH, €CJIH O MOCJIEIHEN YTO-In00 CKa3aHo B
ycinoBun. CoctaBuTh ypaBHeHHE MenaeneeBa — Kianeiipona a1 Kaxaoro
COCTOSTHUS CyXOI'0 BO3yXa (eciiu 1aHa CMecCh Iapa ¢ Bo3yxoMm). B tex cinyuasx,
KOI'Zla IPU [IEPEX0/1ax U3 OJJHOTO COCTOSIHUSA B PYTrO€ Macca napa He MEHsIETCs,
BMecTo ypaBHeHUs MenzeneeBa — KianeiipoHa MOXKHO HUCIIOJIB30BATh Cpa3y
00BbeIMHEHHBIN ra30BbIA 3aK0H.

3. 3amucaTh MaTeMaTUYECKU BCE BCIIOMOTATENIbHbBIE YCIOBUS

3. PemmTh mosydeHHYI0 CHCTEMY YPaBHCHHI OTHOCHUTEIIEHO HEM3BECTHOW BEITMYNHEI.
4. PernieHre IpOBEPUTH U OLICHUTh KPUTHUECKH.

DJIeKTPOCTATUKA.

Pemenne 3ala4i O TOUCYHBIX 3apAdax U CUCTEMax, CBOAANIUXCA K HUM, OCHOBAHO Ha
IMPUMCHCHHUHN 3aKOHOB MCXaHUKHU C YUCTOM 3aKOHaA Ky.]'IOHa M BBITCKAIOIIUX U3 HETO CHCHCTBHﬁ.

1. TlonsaTs npemiokeHHyo 3a71a4y (YBUACTh (PU3NUECKYIO MOJIETb).
2. Amnamu3 (IOCTPOUTH MAaTEMAaTUICCKYIO MOJICITb SIBJICHUS ):

1. PaccraBuTh CHIIBI, IEHCTBYIOIINE HA TOYCUHBIH 3aps/l, TOMEIICHHbIN B
AIIEKTPUIECKOE T0JIC, ¥ 3aIKCATh JUISl HETO YpaBHEHUE PAaBHOBECHS WIIH OCHOBHOE
ypaBHEHUE AUHAMHUKHN MAaT€PUAIbHON TOUKHU.

2. BwIpa3uTh CHIIBI 3JICKTPHUECKOTO B3aUMOJICUCTBHUS Yepe3 3aps/Ibl U TIOJIS U
MOJICTAaBUTH 3TH BBHIPAKEHUS B UCXOJHOE YpaBHEHHE.

3. Ecnu npu B3aMMOJCHCTBHH 3apsHKEHHBIX TET MKy HUMU MPOUCXOHUT
nepepacnpeziesieHre 3apsa0B, K COCTaBICHHOMY YPaBHEHHIO 100aBIISIOT
ypaBHEHHE 3aKOHA COXPAHCHUS 3apsIOB.

4. 3amucaTh MaTeMaTUYECKU BCE BCIIOMOTATENbHbBIE YCIOBHUS

3. PemmTh mosydeHHYIO CHCTEMY YPaBHEHHMH OTHOCHUTEIFHO HEM3BECTHOW BEITUYHHEI.
4. PernieHue IpOBEPHUTH U OLICHUTh KPUTHUECKH.

IMocToAHHBII TOK.
3aoauu Ha onpedenenue cuivbl MoKa, HANPANCEHUS UL CONPOMUBTIEHUS HA Y4acmKe Yyenu.

1. TlonaTh npemiokeHHyto 3a7a4dy (YBUAECTh (PU3NUECKYIO MOJIEND).
2. Awnanu3 (IOCTPOUTH MAaTEMaTUYECKYIO0 MOJIEIIb SIBJICHUSA):

1. Hayeptuth cXxeMy U yKa3zaTh Ha HEil BCE IJIEMEHTHI.

2. YCTaHOBHTb, KaKH€ 3JIEMEHTHI LIEMH BKIIFOYEHBI ITOCIIEI0BATEIbHO, KaKUe —
NapaJuIeIIbHO.

3. PaccTaBUTh TOKM M HANpPsDKEHHS HA KQXKJIOM y4acTKe MU U 3alucaTh A
Ka)KI0W TOYKU pa3BETBJICHUS (€CJIM OHU €CTh) YpaBHEHHS TOKOB U YpaBHEHUS,
CBSI3BIBAIOIIME HANPSHKEHUS HA yYacTKaxX IIeMH.

4. Wcnonb3ys 3akoH OMa, yCTAaHOBUTH CBS3b MEX/y TOKaMH, HANPSHKEHUSIMH U
3.1.C.
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5. Ecnu B cxeme aenaroT kakue-au00 nepeKIioueHns: CONPOTHBICHUH WK
UCTOYHUKOB, YPAaBHEHMSI COCTABJISIIOT Ul KaX/10T0 peKruMa paboThl LIETH.
3. Pemmth noay4eHHYIO CUCTEMY YPaBHEHUI OTHOCHTEIHHO HEU3BECTHON BEIIMYHMHBI.
4. PeuieHue NpoBepUTh U OLEHUTh KPUTUYECKH.

DJIEeKTPOMAarHeTHU3M.
3aoauu o cunogom deticmeuy MAHUMHO20 NOJSL HA NPOBOOHUKU C TMOKOM.

1. TloHATh MpeANoXKEeHHYIO 3a/1a4y (YBUAETh GU3NIECKYIO MOJETID).
2. Awnamu3 (IOCTPOUTh MAaTEMATHUYECKYIO MOJICNb SIBJICHUS):
1. Cpenatb cxemMaTHUECKU YepTEX, HA KOTOPOM yKa3aTh KOHTYpP C TOKOM U
HaNpaBJICHUE CUJIOBBIX JIMHUH 10Jis1. OTMETHTD YIJIbI MEX/ly HAlIPABJICHUEM TOJIS
U OTJCJIbHBIMU 3JIEMEHTAMU KOHTYpa.
2. Hcnonp3ys npaBuiio JIEBOM PYKH, ONPEICTUTh HalpaBICHUE CHJI IO (cuiia
AmMriepa), IeWCTBYIONINX HA KaX /bl 3JIEMEHT KOHTYpA, U IPOCTABUTh BEKTOPbI
ATHUX CUJI HA YEPTEKeE.
3. VYkazarh Bce OCTalbHbBIE CHIIbI, IEHCTBYIONINE HA KOHTYD.
4. Wcxonst u3 pU3MYECKON MPUPOIBI CHIT, BEIPA3UTh CHIIBI Yepe3 BETMYUHBI, OT
KOTOPBIX OHU 3aBHUCHT.
3. PemmTh nonay4eHHYIO CUCTEMY YpaBHEHUI OTHOCHTEIHHO HEU3BECTHOW BEIIMYHMHEI.
4. PenieHue IpOBEPUTH U OLICHUTh KPUTHUECKH.

3adauu o cunosom oeticmeuu MazHUMHO20 NOJIA HA 3ApAIICEHHblE Yacmuybl.

1. TlonsaTh npemiokeHHyo 3a1a4y (YBUACTh PU3NYECKYIO MO ).
2. Amnamu3 (IOCTPOUTH MAaTEMAaTUICCKYIO MOJICITb SIBJICHUS ):

1. HyxHo crnenath yepTex, yka3aTb Ha HEM CHIJIOBBIC JTJMHHUH MarHUTHOTO U
AIEKTPUUECKOTO TOJIeH, TPOCTABUTh BEKTOP HAYAJIbHON CKOPOCTH YaCTHIIbI U
OTMETHUTH 3HAK ee 3apsja.

N300pa3uth cuiibl, IEHCTBYIONINE HA 3apsHKEHHYIO YaCTHILY.
Onpenenuts BUA TPAEKTOPUHU YACTHULIBL.
4. Pa3noxuTh CUIIBI, JCHCTBYIONINE HA 3aPSHKEHHYIO YaCTHILY, BJIOJIb HAIPABIICHUS
MarHUTHOTO TOJIS U 10 HAPABJICHUIO, EMY MEPIEHIUKYIIPHOMY.
5. CocTtaBUTh OCHOBHOE YpaBHEHHE TMHAMHUKU MATEPUAIBHONU TOYKH IO KAXKIOMY
13 HAMpPaBJICHUN Pa3IOKEHUS CHIL.
6. Hcxons u3 pu3mdeckoi mpUpoIsl CHIT, BRIPA3UTh CHJIBI Yepe3 BEITMYUHBI, OT
KOTOPBIX OHU 3aBUCHT.
3. PemmTh nomy4eHHYIO CHCTEMY YpaBHEHUI OTHOCHTEIHHO HEU3BECTHOW BEIIMYHHEI.
4. PernieHue IpOBEPUTH U OLICHUTh KPUTHUECKH.

wn

3aoauu Ha 3aKOH 21eKMPOMASHUMHOU UHOYKYUU.

1. TlonaTh npemioxkeHHyto 3a7a4y (YBUAECTh (PU3NUECKYIO MOJIEND).
2. Anamu3 (MOCTPOUTH MAaTEMAaTUYECKYIO MOJICIb SIBIICHUS ):

1. YcTraHOBUTH MPUYMHBI U3MEHEHHSI MATHUTHOTO MTOTOKA, CBA3aHHOTO C KOHTYPOM,
Y OTPENIETUTh KaKasi u3 BeIMuuH B, S unu 4, BXOASIIUX B BeIpakeHue s D,
M3MEHSIETCSI C TCYEHUEM BPEMEHH.
3anucats HopMyIly 3aKOHA dTIEKTPOMArHUTHON HHIYKITUH.

3. Bulpaxenue a1 @ npeacTaBuTh B pasBepHyToM Buje ( AD) u noacraButs B

UCXOJHYIO (hOPMYITY 3aKOHA DJIEKTPOMArHUTHOW UHAYKIIUH.

4. 3anmcaTh MaTEMaTHYECKH BCE BCIIOMOTATEIbHBIE YCIOBHSI.

3. TlomyyeHHYIO CHCTEMY YPaBHEHUI PEIIUTh OTHOCHTEIHLHO NCKOMOU BETUYHHBI.
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4. PenieHue NpoBEPUTH U OLIEHUTh KPUTHUECKH.

IIpenomienue cBera.

3&,[[3‘11/1 O IIPCJIIOMJICHHUH CBETA Ha IUIOCKOM I'paHUuIC pa3cia IBYX CpPCI.

1. TloHsTH mpenIOKEeHHYIO 3a1a49y (YBHAETh (PU3NYECKYIO MOJIEIb ).
2. Anamu3 (IOCTPOUTH MAaTEMAaTUICCKYIO MOJICIb SIBIICHUS ):

1.

2.

5.

Y CTaHOBUTP IIEPEXOIUT JIU JIy4 U3 ONTHYECKH MEHEe IIOTHOM cpelibl B Ooliee
IUIOTHYIO MJTH HAa00O0pOT.

Crenatp yepTex, IJe yKa3aTb X0 Jy4eH, HIYIIUX U3 OJHOH Cpebl B APYTYIO.

B Touke nmajgeHus Jyda Ha IpaHUIly pasjieia cpej] IPOBECTH HOpMajlb U OTMETUTD
YIJIbl HAACHUS U IIPCIIOMIICHUS.

3anucarhk GopMylly 3aKOHA IPETOMIICHHUS IS KAXKIOTO MEPexo/a Jiyda 13 OIHOI
Cpelsl B APYTYIO.

CocTaBUTh BCIIOMOTATEIIbHBIC YPABHEHHSI, CBSI3bIBAIOLIME YTIIbI U PACCTOSIHUS,
UICIIOJIb3YEMBIC B 33/1a4€.

3. TlomyueHHyo cucTeMy ypaBHEHMH PELIMTh OTHOCUTEIBHO HCKOMOM BEJTMYMHBI.
4. PenieHne IpOBEPUTH U OLIEHUTh KPUTHUECKH.
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4. IlepeyeHb MHAUMBUAYAJbHBIX 3aJaHUI
NuauBuayanbHoe 3axanue Ne 1.
Tema: Kunemarnka MaTepuaJ bHON TOYKH

1.1 Onpenenuth MaKCUMaIBLHOE YMCIIO TAPAMETPOB 10 Tpaduky. Ha3Bath BUAbI IBHKEHUS Tel,
MOMEHT ¥ KOOpJMHATy BCcTpeun. OnpeaennuTs myTh, IPOUICHHBIN TeJIaMU, ONIPENEIUTh

XM

6

4 f, o

E

nepeMeleHHe.

1.2 Tlo peke B CypryT Ha HepTeHAIMBHOW Oap)ke JOCTABISIOT JW3EIbHOE TOIUTUBO. M3 myHKTa
norpy3ku B Cypryt 6apxa ¢ OyKCUpOM UJET B TeUeHHE 3-X CyTOK, 8 0OpaTHO — B TEUCHHE 5-
u cyTok. COOCTBEHHAsi CKOPOCTh OapKu ¢ OYKCHPOM OJMHAKOB B 00OMX CIyYasx. 3a Kakoe
BpeMs M3 TOUKH ITyHKTa OTTpY3KH Oaprka foruibuia 6s1 1o Cypryra 6e3 Oykcupa, IpH yciIOBUH,
4TO OHa OBl HE TIpUCTaja K Oepery?

1.3 I'py30Boii moe3n nocrasisieT yrous uid TOLI. Bbeskas B BopoTa yriienpueMHHUKa, epeHui
Kpai TeIUIOBO3a OCTAHOBWJICS HA PACCTOSIHUM 75 METPOB OT HHUX, IIPH 3TOM INEPBBIA BaroH
npoexanl MHMO BOPOT 3a 4 ceKyH/bl, BTOpoii-3a 5 cexyHa. HaliTu HauanbHOe 3HadyeHUe
CKOPOCTH, YCKOPEHHUE, BpeMsl ABM)KEHHUS [10€3/]a TI0 TEPPUTOPUH yIilepueMHuKa. J{BIKkeHne
[10€3/1a CYUTATh PABHO 3aMEJICHHBIM, PACCTOSHUEM MEX/1y BaroHaMu NpeHeOpeyb.

1.4 ABTomMOOMIb ABUraeTcsl MO MPSMOMY Y4YacTKy JOPOTM C YCTAaHOBJIEHHBIMM BJIOJIb HEE Ha
paccrosHuu 20 MeTpoB ApyT OT apyra crosdamu. OT mepBOro A0 BTOPOIo cToj0a OH Mpoexal
3a 1,06 cek., 3aTtem emie 2,2 ceK. JABHTAJICS JI0 TPEThero croiida. OmnpenenuTs yCKOpeHue
aBTOMOOWIISI, CKOPOCTH B MOMEHT IPOXOKACHUS MIEPBOTO CTOJI0A ¥ IOCIETHETO CTOJI0A, BpeMs
C MOMEHTa IIpoe3Jja MUMO IMEPBOro CTOJI0A U 0 MOJHOM OCTAaHOBKH. YCKOPEHHE CUMUTATh
MOCTOSTHHBIM. [[THOM aBTOMOOMIISI peHeOpeyb.

1.5 Tlox yrnom 30° kK TOPU30HTY OPOCHIIM TEHHUCHBIH MSYMK, KOTOPBIN yIaja Ha 3eMIII0 dyepe3 2
c. OnpenenuTh CKOPOCTh MA4Ya B MOMEHT Ma/ICHUS.

1.6 C BepuuHbI X0JIMa TOPU3OHTAIBLHO OPOCHIIM KaMeHb, KOTOPBIM JOCTUT 3eMJIU Yepe3 4 cek.
Onpenenuth HayalbHYIO CKOPOCTb KaMHs, €CJIM CKJIOH XOJIMa, B HalpaBJIEHUH KOTOPOIO
OpocuiM KaMeHb, PACIOJIOXkKEH Mo yrioMm 60° K TOPU3O0HTY.

1.7 lectepus auamerpoM 50 cm Bpamtaetcs, Aenas 700 o6oporoB 3a 35 cekyna. OnpenenuThb
JUHENHHYIO0 CKOPOCTh 3y0a IIecTepHH, MEPUOJT BPAIIEHUS U YIJIOBYIO CKOPOCTh BpallleHHs ee
BaJIa.

1.8 IlepBoe Teno ABMXKETCS CO CKOPOCTHIO 15 M/C 1o MPSIMOJIMHEHHOI TpaeKTopuu, a BTOpOe-eMy
HABCTpedy C HAdYalbHOH CKOpoCThIO 10 KM/4 M TOCTOSHHBIM yCKOpeHHeM 2m/c? |
IPOTHBOIOJIOXKHO HAIPAaBICHHBIM HaudalbHOH ckopocTH. CTOJIKHYTCS JIM 3TH TeNa, €CiH
JIBUTAThCSl OHU Hadalld OJIHOBPEMEHHO, a pacCTOsHUE Mexy HUMH Obuto 4 M? CocTaBUTH
YpaBHEHHS TPAEKTOPUH JUISL IEPBOTO M BTOPOTO Tea.

1.9 [TepBoe TeJIO ABMKETCS CO CKOPOCTHIO 15 M/C IO MPAMOJIMHEWHOM TPAaeKTOPUH, & BTOPOC-EMY
HABCTpEUY C HAyalbHOM CKOpPOCTHIO 10 KM/4 M TOCTOSHHBIM YCKOpeHHeM 2Mm/c? |
COHAIIpaBJICHHbIM HaudajgbHOW ckopocTu. Ob6a Tena cronkHyiauch udeped 10 ¢ or Hayana
JBWDKEHUS, TPU OSTOM JBIDKEHHE HAYMHAJIOCh OJHOBpeMeHHO. COCTaBUTh YpaBHEHUS
TPAeKTOPHUH JIJIsl IEPBOTO U BTOPOIO TeNa.

1.10 CocraBuTh ypaBHEHHE TPACKTOPHH TeJa, JBHXKYIIErOCs B TOPU30HTAIBHOW IUIOCKOCTH

paBHOMEpPHO CO CKOpocThio 18 km/u Bmonb ocu OX M paBHOYCKOPEHHO C HavajJbHOM
ckopocthio 10 M/c u yckopenuem 4 M/c, HarpaBIeHHBIME BJ10Jb ocH OY.
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NupuBuayanbHoe 3axanne Ne 2.
Tema: 3akonbl MexaHuku HploToOHA. 3aKOHBI COXpaHEeHHs B MeXaHHKeE

2.1 JlBa rpy3a 0JJMHAKOBOI Macchl COEIMHEHbl HEBECOMOW HEPACTSHKMMOM HUTBIO, IEPEKUHYTOM
yepe3 HeMOJBIKHBIN OJI0K (cM. puc.) . HaliTu yckopeHue nepBoro rpysa, CUIy HaTSXKEHUs
HUTEW U yCKOPEHUE BTOPOTO Ipy3a, €clii KOdPPHUIHUEHT TPEHUS rpy3a O TOPU30HTAIBHYIO
noBepxHocTh coctamisieT 0,12, macca Broporo rpy3a 0,5 kr, a TpeHHEM B OJIOKE MOXHO
npeHeOpeyb.

Puc. 2.1 1

2.2 CHapsin Maccoit 5 Kr, BBUIETEBILNN U3 OpYyUs, B BEpPXHEH TOUKE TPAEKTOPUU UMEET CKOPOCTh
300 M/c. B 310l TOUKE OH pa3opBalics Ha JIBa OCKOJIKA, TPUYEM OOJIBIIUN OCKOJIOK Maccou 3 Kr
noJjieTeJI B TOPU3OHTAJIBHOM HampaBleHHH co ckopoctbio 100 m/c. Ompenenutbs CKOPOCTh
BTOPOT'0, MEHBILIETO, OCKOJIKA.

2.3 HaiiTu KUHETHYECKYIO, TOTEHIMAIBHYIO U MOJIHYI0 MEXaHUUYECKYI0 HEPTUI0 KaMHs Maccoi
400 r., 6pomenHoro ¢ OamrHu BbeicoToit 30 M, uepes 1,5 cekynasl ero nonera. Kamens Opoiiexn
TOPH30HTAIIBHO C HAYAJIbHOU CKOPOCTHIO 7 M/c. CONMPOTHBIIEHHEM BO3/1yXa IpeHEOpeUb.

2.4 VA3 Patriot maccoii 2,2 T ABHKETCs B TOpY € yKiIoHOM 2,5 M Ha 100 MeTpoB mytu. OnpeenuTsb
paboTy nBUTATENs] MAIIMHBI, €CJIN JJTUHA MTOIbeMa COCTaBMIIa 5 KM, @ CyMMapHbIi K03 duiment
TpeHuss Obl1 paBeH 0,1. OmpenenuTh MUHUMAIbHYIO HEOOXOJUMYK) MOILHOCTH JIBUTATEIs,
KOTOPBIM MOYKHO IIOCTaBUTh HA 3Ty MAIIMHY, €CJIM I0IbEM HEOOXOJUMO IIPEOA0IETH 32 4 MUHYTbI
30 cekyHJ.

2.5. K mmatdopme, omyckaromieiics ¢ yckopeHueM 2 M/c2, cHU3y Ha JIBYX HUTSX TOJBENIEH IPy3
Mmaccoi 4 xr. HailTu HaTsh KeHHE KaXKI0M HUTH, €CJIM OHM C BEPTHKaiblo yrou 60°, a yckopeHue
HaIpaBJIEHO BHU3.

2.6. BBepx 1o HaKJIOHHOM MJIOCKOCTH BBICOTOM 9 M 1 JunHOM 15 M nymiena maii6a. Koaddunuent
Tpenusi paBed (0,5. Haiimure yckopeHue maiObl. B oTBeTe ykakute aOCOTIOTHYIO BEIHYUHY
YCKOpPEHUS. BepX MO HAKJIOHHOW TUIOCKOCTH BBICOTOW 9 M u qmmHON 15 M mymeHa miaii0a.
Koad¢uuument tpenus pasen 0,5. Haiinute yckopenue maiiosl. B oTBeTe ykaxute aOCOMIOTHYIO
BEJIMYNHY YCKOPEHUS.

2.7. Pajuyc HEKOTOPO# MTaHeThl B \'3 pa3a MEHbIIE Paguyca 3eMIIH, a YCKOPEHHE CHITBI
TSDKECTH Ha IOBEPXHOCTH TUIAHETHI B 3 pa3a MEHbIIIE, YEM Ha MIOBEPXHOCTH 3eMiH. Bo ckosbko
pa3 Macca MmjIaHeThl MEHBIIIE MacChl 3eMiTu?

2.8. Maruut B (opme mailObl mpuiaenuiav K BepTHKaIbHOW creHe. Korja MarHuT TOJKAaOT
BEPTUKAJIBHO BBEPX, IOCTATOYHO MPHIIOKUTH cuiy 1,6 H, uToObl oH npumina B neuxkenue. Eciu
e ero TOJKaTh BEPTHKAIBHO BHHU3, TO CWJIAa, HEOOXOAMMAs Uil Hayajd JBM)KEHUS MarHuTa,
ymenbinaercs Ha 1 H. Halitu maccy maraura

2.9. HavasbHbIN y4acTOK Tpacchl CKOPOCTHOT'O CITyCKa, PACIIONIOKEHHBIN BHU3 IO CKJIIOHY TOPBI C
YIJIOM HaKJIOHA 0 = 45° K TOPU30HTY, TOPHOJIBIKHUK MPOIIEN, HE OTTAIKUBAsACh nankaMu. Kakyro
MaKCHMaJbHYIO CKOPOCTb MOT Pa3BUTh CIIOPTCMEH Ha 9TOM y4acTKe, eciii ero macca m = 70 kr?
Koaddument tpenus appk o cHer p = 0,1, cuia conmpoTUBIEHHUS BO3AyXa MPOMNOPLUOHATBHA
kBagpaTy ckopoctu: F = kv2 rae mocrosmmbii kodpdumuent k = 0,9 kr/m. Yckopenue
cBOGOIHOTO MajieHus MPUHSTH g = 10 M/c?.

2.10. ITyns maccoi 20 r. Bpe3zaeTrcs B IyJI€YJIOBUTENb, TOJABEILIEHHBIM HAa BEPTUKAJILHOM I10JIBECE,
Maccoll 5 Kr m 3actpeBaeT B HeM. HaliTm jumMHYy mojBeca, €ciii HadajlbHash CKOPOCTh ITYJIH
coctaBnsana 400 M/c, a yron OTKIOHEHHs MojBeca oT BepTukanu coctaui 60°. TTojsec cuurath
HEBECOMBIM M HEPaCTSHKUMBbIM.
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NuauBuayanasHoe 3aaanue Ne 3.
Tema: JjiekTprueckoe moJe

1.1 /Isa neOGompmmx mapuka A u B, xaxaeii maccoit 0,1 kr, mmeroT J‘
OJIMHAKOBBIE 110 MOAYIIO H MIPOTHBOMOJIOKHBIE 110 3HaKy 3apsaasl 1076 Ko
[[Tapuk A moaBeIIeH Ha U30JIUPYIOLIEH MPYKUHKE C KECTKOCThIO k = 9,8
H/mM man mapukom B, kak mokazaHo Ha pucyHke. B HadaibHOM
MOJIO)KEHUU CHUJIa KYJIOHOBCKOTO B3aMMOJCHCTBHS MEXIy LIapUKaMH
paBHa 4mg. BepxHuil KOHEI] IPY>KMHKHW Havyajyd MEAJICHHO ogHuMarTh. Ha te @A
CKOJIBKO CaHTHUMETPOB HaJ0 MepeMecTuTh To4uky O, 4ToOBI HaTSHKEHUE -q Q8
M30JUpYIoIel U HepacTskuMoi HuTH BC oOpaTriiocs B HyIb? | c

1.2 JIBa 3apsiKEHHBIX MIApHKa, TOJBEIICHHBIX HA HUTSIX OAMHAKOBOM JUIMHBI,

ONyCKaloTCi B KepocHH mmioTHocThio 0,8 r/cv® . KakoBa JOmKHA OBITH ILIOTHOCTB
MaTepuaia IapuKoB, YTOOBI Yol pacX0K/IeHUsI HUTEH B BO3JIyXe U KEPOCUHE OBbLIT OJIUH
U TOT xe? JluanexTpuueckas MIPOHULAEMOCTh KEPOCHHA paBHa 2-M

1.3 . Kosb1io paauycom r=10 ¢cM U3 TOHKOH MPOBOJIOKH PAaBHOMEPHO 3apsHKEHO C JTMHEHHOM
wioTHOCThIO 10 HK/M. OnpeaenuTs HanpsHKEHHOCTD MOJIST HA OCH, IPOXOJISIICH Yepe3
LEHTP KOJbIla B TOUKE A. yJaleHHON Ha paccTosiHue 20 cM OT LIEHTpa KOJbIIa.

1.4 DnexTpocTaTHIecKoe ToJie co3aaeTcs chepol paanycoM 4 cM, paBHOMEPHO 3apsKCHHOMN
C TOBEPXHOCTHOH muoTHOCThI0 1 HK/M? . OmpesenuTh pasHOCTh MOTEHINAIOB MEKIY
JBYMsI TOUKaMU MOJIs, JISKAIUMU Ha paccTosiHuAX 6 cM u 10 cM oT ee 1ieHTpa.

1.5 IInockuii BO3AYIIHBIN KOHACHCATOp eMKOCThIO 10 md 3apsiKeH A0 pa3HOCTH MOTEHIHAIOB
1 xB. ITocne oTkiItoueHUsI KOHJAEHCATOPA OT UCTOYHUKA HAIPSKEHUS. PACCTOSTHUE MEXKTY
IUIACTUHAMU KOHJEHcaTopa ObLI0 YyBeldnueHOo B JBa pasza. OmpenenuTs pa3HOCTb
NOTEHLIMAJIOB Ha OOKJIaJKaxX KOHJIEHCATOpa MOCJE UX Pa3/BHIKEHUS U padOTy BHEIIHUX
CHJI 110 Pa3/IBUKEHHIO TUIACTHH.

1.6 Pa3zHOCTh MOTEHIMAIOB MEXAY IulacTHHaMu KoHjeHcaropa 200 B. Ilmomanp kaxmoi
nnactuabl S=100 cM?, paccTOsHKE MEKTy IITACTHHAME | MM, IPOCTPAHCTBO MEX Ty HUMH
3aI10JIHEHO Mapa(UHOM C OTHOCHTEIBHOMN AUAIEKTPHIECKON TPOHUIIAEMOCTBIO, PABHOM 2-
M. OnpenenuTs CUILy IPUTSKEHUS IUIACTHH IPYT K JAPYTY.

1.7 Touka B naxoaurcs B cepenune orpeska AC. HernoaBmkHble TOUEUHBIE 3apsbl -q U -
2q pacrnionioxkeHsl B Toukax A u C coorBercTBeHHO. Kakoii 3aps Halo MOMECTUTD B
touky C B3aMmeH 3apsiga - 2q, 4ToObI HAPSHKEHHOCTD YJIEKTPUUYECKOTO OISl B Touke B
yBEJIMUMIach B 2 paza?

1.8 TInockuii KOHIEHCATOP, Y KOTOPOTO 3a30p MEKAY OOKJIaIKaMH 3all0JHEH JHAIEKTPUKOM,
MOJKJIIOUEH K MCTOYHMKY IOCTOSIHHOTO HampspkeHHs. Kak M3MeHSTCs B pe3ynbrare
ylajgeHus AUDJIEKTPUKAa U3 3a30pa JJIEKTPOEMKOCTh KOHJEHcaTopa U pPa3HOCTh
MOTEHIMAJIOB MEXY ero ooknaakamu? OTBeT 000CHOBATh.

1.9 Tpu npoBoasIe KOHIIEHTPHUECKUE (MMEroIue o0mmid eHTp) chepbl UMEIOT PauyChl
R, 2R, 3R cootBeTcTBeHHO. 3apsabl cdep coorBeTcTBeHHO +Q, -Q, +Q. Cdepsl nmeroT
OTBEPCTHSI, PACIIOIO0KEHHBIE HA OAHOM JIMHHUM OT LIEHTpa BoBHE. [1o mpsiMoii, mpoxoasien
yepe3 3TU OTBEPCTHS, K LIEHTPY cdep JEeTUT 1eKTpoH. OnpenenuTs XxapakTep JBUKEHUS
AIIEKTPOHA Ha ATOW MPSIMOM MO MYTH K LIEHTPY cdep.

1.10Tpu OZHOMMEHHBIX TOYEYHBIX 3apsiia ( pAacloJIOKEHBl B BEpIIMHAX KBaapaTra ¢
nuaroHaneo 50 cMm. Halitm cuiy, IeMCTBYROIIYIO Ha 3apsia —(, TOMEIIEHHBIM B LIEHTP
OJIHO U3 CTOPOH KBajapara, ecau q = 11 MxKu.
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NuauBuayanbHoe 3aaanue Ne 4.
Tema: 3aK0oHBI IOCTOTHHOI'O TOKA

4.1. YyeHuk coOpan 3JIEKTPUUECKYIO IIeMb, COCTOSIIYI0 W3 OaTapedku, ABYX PpE3UCTOPOB,
amnepMerpa u BoibTMeTpa. Ilocne 3Toro oH mpoBEN M3MEpPEHMs] HANPSIKEHUS Ha OJHOM W3
PE3UCTOPOB U CWJIbI TOKA B 1enu. [lorpemHocTu n3MepeHus Cuilbl TOKA B LIETIH U HANIPSKEHUS HA
VCTOYHUKE PaBHBI [10JIOBUHE LIEHBI JIEJICHUS KAl NpuOopoB. UeMy paBHO 10 pe3ybTaTaM 3TUX
M3MEpEHUI HaIIpsKeHHE Ha COMPOTUBIECHUH R1?

4.2 Onpenenuth KOJIMYECTBO 3apsA0B, MPOXOIANINX Yepe3 MOMEepPEeUyHOe CeYeHHE MPOBOJHUKA
cedenreM 1MM? 33 5 MUHYT, €CJIi ILIOTHOCTh TOTa B IIPOBOJHUKE cocTaBisieT 150 A/cm?,

4.3. barapero ¢ 3/IC B 15 B, nutaromyto 1enb conpoTuBieHrnemM 3 OM U CO3JaroIly0 B HEH TOK
cuioi 4A, 3aMKHYJIM HaKOpoTKo. HaifTu cuity Toka KOPOTKOIO 3aMbIKaHUS.

4.5. Ha nnutke momHocThio 1,2 kBT ipu KIII 70% nnaBst 2 Kr apaa, B3ATOr0 IpU TEMIIEPAType
-16°C, u 3aTem HarpeBarT BOJy, TONYYEHHYIO IPH IUIaBIeHHM nbaa, 10 100°C. Onpenenuts
BpeMsi, HEOOXOMMOe sl JaHHBIX JIEHCTBUH, €CIIU yAeNbHas TEeII0eMKOCTh Jbaa 2,1k [x/kr*K,
yIenpHas TeruioTa miasieHus ibaa 0,33 MJx/Kr, yaenbHas TeTI0eMKOCTh BOAbI 4,19 xJx/kr*K.
4.6.Tox B MEIHOM IIPOBOJIHUKE paBHOMEpHO Bo3pactaeT ot 0 10 6 A 3a 20 cexyna. Iloctpouts
rpaduK 3aBUCUMOCTH CHJIBI TOKA OT BPEMEHH, HATH KOJMYECTBO SJIEKTPOHOB, POIIEAIINX Yepes3
MOTIEPEYHOE CEUEHUE MPOBOIHUKA 32 3TO BpEMSI.

4.7. JIBe cexuuu AIEKTPUUYECKOro YallHUKa, TUTAaEMOr0 OT CETHU MOCTOSHHOTO TOKAa, HarpeBaroT
BOJY 32 8 MUHYT IIPU MapaJlIeIbHOM COeIMHEHUH U 3a 50 MUHYT Mpu nocieaoBareabHoM. CeKuu
OJIMHAKOBHI 10 CBOMM XapakTepucTukaMm. HaliTu Bpems 3akunaHusi yallHUKa, €CJIM MOJKIII0UeHa
JUIIb OJIHA U3 CEKIIUH.

4.8. Umerotcs 4 pesucropa comporusiennem 4,5,7, u 12 Om coorBeTcTBeHHO. HaiiT Bce
BO3MO>KHBIE COITPOTUBIIEHHSI, KOTOPHIE MO>KHO MOIYYUTh C UX TOMOIIBIO U HAYEPTUTD UX CXEMBI.
Jlis MakcHMajabHOTO M MUHHMAJIbHOTO CONPOTHBIICHUNM HAWTH CHIy TOKAa B IEMH, €CIM LEMb
MOJKJItOUaeTcs K UICTOYHUKY Toka ¢ DJIC 12 B u BHyTpeHHNM conportusiieHuem 0,1 Om.

4.9. Onpenenuts KI1J] uaitauxa, Harpesaromero 4.5 1 Bogs! ot 23 g0 100°C npu motpebnenun
0,5 kB1*u, ecnu ynenpHas termmoeMkocTs BoabI 4,19 k/x/kr*K.

4.10. OnpenenuTh MOKa3aHUs BOJBTMETPA B LIEIH, €CIH COPOTUBIIEHUS PE3UCTOPOB OJJUHAKOBBI
U cocTaBislOT 5 OM Kax[Iblil, a cuia Toka B uenu cocrasiser 10 A. BoiapT™meTp cuutath
UJCaNbHBIM.

)
Y
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NupuBuayansHoe 3axanue Ne 5.
Tema: OCHOBBI MOJICKYJISIPHO-KHHETHYECKOI TeOPHH M TePMOANHAMHUKH

5.1 Haiitu mosnsipHyto Maccy M cMmecu kucnopoga maccoit 20 r u azora maccoit 80 r

5.2 OnpenenTh: YUCI0 MOJEKYN BOJBI, 3aHMMaroleil npu temmnepatype 4 °C oobeM 1 MM u
Maccy MOJIEKYJIbI BOJIBI.

5.3 B 6amione o6beMoM 10 11 HaxoauTes renmii mox gasiaerneM 1 MITa npu temmeparype 40°C.
[Tocne Toro kak 4vacTh renusi U3 OalyioHa ObLIa M3pAacXoJ0BaHa, TeMIEparypa B OalljioHe
nonusmiack 10 290 K. Onpenenuts KOHEYHOE aBJICHUE resvs B OaIoHe.

5.4 HaliTu cpeiHIOI0 KHHETHYECKYIO SHEPTHIO OJTHOM MOJIeKybl ammuaka NH3 npu remneparype
t=27 °C

5.5 Kucnopon 3anumaet o0wem 1 M° 1 HaxoauTes o Aasienrem 200 kI1a. Harpesau cHavasa rnpu
MIOCTOSIHHOM JIaBJICHUH /10 00bema 3 M3, a 3aTeM IpHu MOCTOSIHHOM o0beMe 110 AaBieHust S00
klla. IToctpouts rpaduk nporecca.

5.6 B munuuape nmox mopmHeM npu Temneparype 50°C maxomutces Bomopon Maccoit 0,05 Kr.
Bopopon Hauan pacmmpsarbes aaguabaTHO, YBEIUYHUB CBOW 00BEM B MATH pa3, a 3aTeM ObLI
CKaT MU30TEPMHUUECKH, MPUYEM O0BEM rasa yMEHbIIWJICS B MATh pa3. Haiitu temmepatypy
BOJIOPO/Ia B KOHIIE aquabaTHOro paciupeHus u paboTy A, coBepiieHHY0 razom. M300pa3uthb
MPOIIECC TPaPUICCKH.

5.7 Onpenenuts Maccy MOJIEKYJbl YIJIEKUCIOTO Ta3a, MOBapEeHHOM CONM, TPUTHUSA, AMOKCHUIA
yriiepoJia ¥ TUIOXJIOPUTA HATPHS.

5.8 OnpenenuTh KOJIMYECTBO BEIIECTBA V BOAOPO/A, 3AMOIHSIIONIETO COCYA BMECTUMOCThBIO 3 I,
€CJIN TUIOTHOCTH ra3a p = 6,65-10-3 kr/mMonb

5.9 OnHa TpeTh MoONIEeKyN a30Ta Maccod 15 r pacmanace Ha arombl. ONpenenuTh MOJHOE YUCIO
YaCTHII, HAXOSAIINXCS B Ta3€ B KOHIIE ITpoliecca.

5.10 B uwmnuaape anuHOW 1,6 M, 3alOJIHEHHBIN TelHEeM MPU HOPMAJIbLHOM aTMOC(HEPHOM
JABJICHWHW, HaYyaJll MEIJICHHO BJIBUTaTh MopiieHb Iiomanasio 200 cm2 . OnpenenuTs cuiy,
KOoTopasi OyJeT BO3eiiCTBOBATh HA MOPIIEHB, €CIIM €r0 OCTAHOBHUTH Ha paccTosHuu 10 cMm ot
JTHA TUIMHAPA
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NuauBuayanbHoe 3aaaHue Ne 6.
Tema: BosiHoBasi u reoMeTpryecKasi ONTUKA

6.1.Ha rnybune 1,9 meTpa B 03epe rOPU3OHTAIBHO PACIOJIOKEHO IIJI0CKOoe 3epKano. Ha kakom
paccTOsSHUM OT MECTa BXOXK/ICHUS JIyda B BOJy Ha €€ [IOBEPXHOCTh BBIAET OTPaKEHHBIH JTyY,
€CITH YTOJI ME/Ly TIaJal0IIMM JTy4OM M IOBEPXHOCTHIO BOJBI cocTapiseT 60°?

6.2. Ha nudpakmuonHoii pemerke, umeromeid 600 mTPpUXoB HA MIJTUMETP, MagaeT TUIOCKast
MOHOXpoMaTH4eckass BoiHa ¢ JuymHHON 500 HM. HaliTn HamOonbIIuii MOPSIOK CIEKTpa,
KOTOPBI MOXKHO HAOIIOATh ISl HOPMAJIbHO MaJaloNIero Ha PelIeTKy Jyya.

6.3.0npenenuTh pocT YeIoBeKa, €ClId OH, CTOS Ha Oepery CIIOKOMHOTO MOPSI, BUJUT OTPAKEHUE
Jlynel Ha paccrosgauu 0,9 M, U IpU ATOM YroJl MEXAy TOPU30HTOM U JIyHOH, B BepllUHE
KOTOPOT'O PacronoskeH HaboaaTeb, coctasusger 60°,

6.4.Haiitu yron npenomieHus AJisl Cpelibl C oKa3aTesleM MPeJoMIICHHs paBHBIM 1,5, ecnu yrou
MEXly OTPa’KEHHBIM U IIPEJIOMIIEHHBIM JIYy4OM IPSIMOH.

6.5.0npenenuts MUHMMAJIbHYIO TOJIIMHY MBUIBHOM IUICHKH, JUISI TOTO YTOOBI OTpaKeHHBIE
COJIHEYHBIE JIyYM MMENU KpacHbI OTTEHOK (JIIMHA BOJHBI 0,63 MKM), €clid yroi majeHus
cocrasmser 30°,

6.6.I1pu ocBemeHnn OAHON W TOH ke TUPPAKINOHHONW PEHIETKH MOHOXPOMATHYECKHM CBETOM
Ha DKpaHe, YCTAaHOBJICHHOM 3a Hel, BO3HHMKAaeT Nu(dpaklrOHHAs KapTHHA, COCTOSIIAs W3
CBETJIBIX JIMHUI HAa TEMHOM (hoHE. B IepBOM OIBITE pacCTOSIHUE MEXKY CBETIIBIMU JIMHUSMH
OKa3ajoch OOIbllle, YeM BO BTOpPOM, a BO BTOpOM Ooibllle, 4YeM B TpeTbeM. PemieTka
ocBelllalacb MOHOXPOMAaTUYECKUM KpaCHbIM, CUHMM M 3€J€HbIM cBeToM. OnpenenuTs, B
KaKOM MOCIIe0BAaTEIHLHOCTH OHA OblIa OCBEIICHA YKa3aHHBIM cBeToM. OTBET 000CHOBATH

6.7.0npenenuTh KaXyllylocs TIyOuHy OacceiiHa /i 4YeJIOBeKa, TIISSIEr0 B BOIY
NEPIeHIUKYIAPHO BHU3, €CIIH peabHas riyOouHa OacceiiHa coctaBisieT 4,2 M, OH 3aIlOJIHEH
BOJIOM C MOKAa3aTeJIeM MPEJIOMIICHHs Ha TpaHulle BO3yX-BOJia, paBHbIM 1,33.

6.8.B ropusoHTanbHOE AHO BoOJOEMa IIIYOMHOW 9 M BepTHKalIbHO BOMTa CBas, MOJHOCTHIO
ckphiTas moj Bojoil. Korpa comure momammaerca mon yriaom 60° k ropusoHry, cBas
orOpaceiBaeT Ha JHO BojgoeMa TeHb JUMHOM 0,9 M. Ompenenurte BBICOTY CBau, €CIU
KO3 (UILIMEHT MperoMIIeHHs BOJbI paBeH 1,33.

6.9.Ha y3kyto mens mupuHoit a = 0,05 M nagaet HOpMaIbHO MOHOXPOMATUYECKUN CBET JUIMHON
BOJIHBI A= 694 HM. OnpenenuTte HarpaBieHUE CBETa HAa BTOPYIO AUGPPAKIIMOHHYIO TOJIOCY (110
OTHOLICHHIO K MIEpBOHAYaIbHOMY HAlPABJICHUIO CBETA)

6.10. Ha mudpakiuoHHYIO peméTKy HOPMAaJIbHO MaJaeT MOHOXPOMATHYECKHHA CBET TMHOU
BOJIHBI A=600 HM. Omnpenenuts HauOOJBIINN MOPSJIOK CIEKTPA, MOIYYEHHOTO ¢ TOMOIIBIO
ATOM pemeTKu, eciau e€ mocTtosiHHasg d = 2 MKM
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OCHOBHBIC HCTOYHUKH

Kanamnukos, H.II. ®uzuka B 2 4. Yacte 1: yuyeOHMK M NPAaKTUKYM MJil CPEIHErO
npodeccuonansHoro oopazosanus / H. I1. Kanamuukos, C. E. MypaBbeB. — 2-¢ U3/1., HCIIP. U
morm. — MockBa: MsmarensctBo  FOpaiir, 2021.— 254 c.— (IIpodeccuonansuoe
obpaszoBanue). — ISBN 978-5-534-09159-5. — Texkct: snextponnsiii // OOpa3oBartenbHas
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10.05.2021).

KanamaukoB, H.II. ®usmka B 2 4. Yacte 2: y4eOHMK M TMPAKTUKYM I CPEIHETO
npodeccuonansHoro oopazosanus / H. I1. Kanamuukos, C. E. MypaBbeB. — 2-¢ U3]1., HCIIP. U
morm. — MockBa: MsmarensctBo  FOpaiir, 2021.— 244 c.— (IIpodeccuonanbuoe
obpaszoBanue). — ISBN 978-5-534-09161-8. — Texkct: snexrtponHnslii // OOpa3oBaTenbHas
wiatpopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/471915 (nmara oOparieHus:
10.05.2021).

I[OHOJIHI/ITGJIBHLIG HCTOYHHUKH

BacunbeB, A.A. Owusuka: ydeOHOEe TmoOcoOHMe Ui CpenHero NpoQecCHOHATBHOTO
obpazoBanus / A. A. Bacunbes, B. E. ®enopos, JI. JI. XpamoB. — 2-¢ u31., UCIIP. U JOIL. —
Mocksa: M3znarensctBo HOpaiit, 2021. — 211 c. — (IIpodeccronanbHoe 0oOpazoBaHue). —
ISBN 978-5-534-05702-7. — Tekcr: anektponHsiit // Obpa3oBarenbHas miardgopma FOpait
[caiiT]. — URL: https://urait.ru/bcode/472106 (nara obparienus: 10.05.2021).

[Muackunii, A. A. ®u3suka: yueOnuk / A. A. Iunackuii, I'. KO. I'pakoBckuii; moa oOuiei
penaxuueil: FO. U. uxa, H. C. IlypsimeBoil. - 4-e u3z., uctp. - Mocksa: ®opym: UHOPA-
Mockga, 2019. - (Cpennee npodeccuonanpHoe odpa3zoBanue). - ISBN 978-5-91134-902-8. -
TeKcT: HemoCpeICTBEHHBIN.

HNurepHeT-pecypcsl
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