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COJIEPYKAHUE

[TnanupyemMble pe3ynbTaThl 00yICHHUS

MecTo TUCHMIUIMHBI B CTPYKTYPE 00pa30BaTeIbHON MPOrPaMMBbI

O0BeM U cosiepkaHue TUCITUTUTHHBI

Y4eOHO-METOAMIECKOE 00ECIICYCHUE CAaMOCTOSATEILHON Pab0OThl 00yUYaIOIIUXCS
®DOoH/T OIIEHOYHBIX CPEJICTB JUIs POBEICHUS TEKYIEeH U TPOMEKYTOUHOM aTTeCTaluu
10 JUCIUIUINHE

Y4eOHO-METOAMYECKOE U PECYPCHOE 00eCIIeueHNEe TUCITUTIITNHBI

MeTtoauueckue yKa3aHus 0 OCBOSHUIO JUCIUTIITMHBI

HudopmalinoHHbIe TEXHOJIOTUHU IS OCYIIECTBICHUSI 00pa30BaTeNLHOTO Mpoliecca Mo
JUCLHIIIHHE

MaTepI/IaJ'ILHO-TeXHI/I‘{eCKOG obecnieyeHne AU CHUITIIMHBI
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1. IJTAHUPYEMBIE PE3YJIBTATBI OBYUEHUS
1.1. lean v 3224y JUCHUILIHHBI

Ilesqb10 0CBOEHHMS AUCHMILIMHBI SBIsETCS (GOPMHUPOBAHUE Yy OOYYArOIUXCSI OCHOB €CTECTBEHHOHA-
YYHOT'O MHPOBO33PEHHS Ha OCHOBE LIEJIBHOTO MPEACTABICHUS O COBPEMEHHON (hM3MYECKON KapTHHE
MHpa ¥ €€ OCHOBHBIX 3aKOHOMEPHOCTSIX.

3agaum QUCHMIJIMHBI

- U3y4EHUE NPOCTEHIINX TEOPETUUECKUX METOJIOB aHAJIN3a (PU3NUYECKUX SIBICHUH;

- IOJTyYeHHE TIEPBUYHBIX HABBIKOB MATEMaTHYECKOT'O MOJICTUPOBAHHS B (DU3HKE.

1.2. Ilnanupyemble pe3yJibTaThl 00y4eHUs

B pe3ynbrare ocBOeHUS JaHHOH NUCIUIUIHHEI Y 00ydaronmxcst GOpMHUPYIOTCS CIEAYIONUE
KOMIICTCHIIHH:
OIIK-1. CriocobeH puMeHsITh 0a30BbIe 3HAHUS B 001aCTH (PU3UKO-MATEMaTHYeCKUX U (WJIH) €CTeCTBEH-
HBIX HayK B c(hepe CBOeH MpoheCCHOHATTEHOM IS TE/TbHOCTH.

2. MECTO JJUCHUILIUHBI B CTPYKTYPE OBPA3OBATEJIBbHOM NPOT'PAMMBI

Jucuummna «BBenenne B o0myro Gu3MKy» BXOAUT B MOy «O0mas Gusuka» o0s3aTennb-
HoM yactu biioka 1 «/lucuuruinael (MOAYNIN)» U SABIIsETCS 0043aTeNbHOM U1 N3ydeHUs..

Jsist 0OCBOCHHUSI AMCUUIUIMHBI UCTIONIB3YIOTCS 3HAHUS, YMEHHUS M BHIIBI ACATEIBHOCTH, ChopMHu-
pOBaHHbBIE B Ipolecce u3ydeHus npeameros «dusuka», «Matemarukay, «Mupopmaruka u UKT» Ha
IIpebIAYIIEM YPOBHE 00pa30BaHMUsl, @ TAKXKE CTYIEHTaMU B XOJI€ U3yUEHUs IUCUUIUIMHBI «BBeaeHue B
BBICLIYIO MaTEMaTHKY».

OcBoeHMe TaHHOW JUCHMIUIMHBI ABIIE€TCS 0a30W Ul MOCIEAYIOIIEr0 M3Y4YEeHUs AUCLUIUIMH
«Obmas uszmnkay, «O0mmA Gu3nUecKuil NpakTUKyM», «CrenuanbHblil (pU3HUECKUl MPAKTUKYMY,
«Teopernyeckas puznka».

3. OFbEM U COAEP KAHUE JUCIHHUIIJINHBbI
3.1. O0neM JUCHMILITHHBI

[Toxazarenb 0ObeMa JUCIUILTUHBI ®dopma 00yueHust
OuHas
O0BEM AUCHUIUINHEI B 3aUE€THBIX €IUHULIAX 4
O0BeM TUCIUTUIMHBI B Yacax 144
KonraktHas pabora: 92.3
Jlexnun 30
IIpakTnueckue 3aHATHS 60
13 HUX NPaKTUYecKas MOJAr0OTOBKa 60
KoHTakTHBIE 9achl HAa MPOMEKYTOYHYIO aTTECTAIHIO: 2.3
DK3aMeH 0.3
ITpenpk3amMeHalMoOHHas! KOHCYIbTALUs 2
CamocrosiTenpHas padoTta 42
KoHnTpons 9.7

dopMa MpOMEKYTOUHON aTTECTAllMU: dK3aMEeH B 1 cemectpe.

3.2.Conep:xaHue TMCUMILIMHBI 0YHAasi (popMa o0yUeHusI



HaumeHoBaHue pa3jiesioB (TeM)
AUCHMILINHBI ¢ KPATKUM COAepP:KaHueM

KoaudecTBO 4acoB

Jlexuun

Tema 1. Kunemartuka. Tpaekropus. IlyTs.
MexaHnueckoe ABM)KEHHE 10 BUIy TPAeKTO-
pun. CriocoObl onucanust 1BUKeHus. Paanyc-
BEKTOP IIOJIOKEHHS MAaTepUalbHOM TOYKH.
VYpaBHeHue IBWKEHMA. Bektop nepemelie-
HUS, CKOpPOCTb, YCKOPEHHME MAaTepHaIbHOU
TOYKHU.

Tema 2. Jlunamuka. HMuHeptHOCTh. Macca.
Nmnynsc MaTepuanbHOi TOuku. CUIIBI B Me-
XaHMKe. 3aKOHbl KJIACCUYECKOW MEXaHUKH
(3axoHbl HbtoTOHA). 3aKOH BCEMUPHOI'O TATO-
TeHus. |'paBUTallMOHHAs IOCTOSTHHASI.

Tema 3. Mmnynbc cucTeMbl MaTepHalbHBIX
TOYEK. 3aMKHYTas CHCTE€Ma Tell. 3aKOH CO-
XpaHEHUsI UMITYJIbCa CUCTEMbI MaT€pUAJIbHBIX
TOYEK.

Mexanuueckass padora. MomHocts. Koag-
¢GuIMeHT mnosie3Horo AewcTBUs. MexaHuue-
CKasi JHeprus. 3aKOH COXpaHEHUs TMOJIHOU
MEXaHUYECKON JHEPrHMH. 3aKOH H3MEHEHMS
ITOJIHOW MEXaHWYECKON DHEPTHUU.

Tema 4. Mexaunueckne koaeOanus. Bumnl
koneOanui. [apMoHuueckue  KoyieOaHuUs.
MasaTHHKY, BUBI MASTHUKOB. DHEPrus MHpH
rapMOHUYECKHUX KOJICOaAHUSX.

Tema 5. OnekrpocraTtuka. OIEKTPUUECKUN
3apsan, ero cBoiictBa. 3akoH Kymona. Dnek-
TpocTraTudyeckoe  mojne.  HampspkeHHOCTb
aneKTpocraruyeckoro moisd. llorenmman —
JHEPreTHYecKas XapaKTEepUCTHKAa JJIEKTPO-
CTaTMUYECKOTO MoJist. Pa3HOCTh MOTEHIINAJIOB.
Hanpspkenne. CBsA3b pa3HOCTH NOTEHLUAIOB
1 HAPSKEHHOCTH.

Tema 6. Dnextpuyeckuit Tok. Cuiia TOKa, €ro
IJIOTHOCTh. 3akoH Oma 1 OZHOPOJIHOIO
yuactka uenu. ConpoTUBIEHUE NPOBOAHU-
koB. CoeuHEeHNE MPOBOJHUKOB. 3aKkoH OMa
JUIS TIONHOM 1enu. PaboTa U MOIIHOCTH TIO-
CTOSIHHOTO JJICKTPHYECKOTO TOKa. 3aKOH
Jxoyns-Jlenna.

Marunetusm. MarautHoe mnone. Bektop mar-
HUTHOM MHAYKIIUU — CUJIOBAasl XapaKTEPUCTH-
Ka MarHUTHOTO TOJIS.

Maruutssbiii norok. Cuna Amnepa: MOAyJb U
HanpasieHue. Cuna JlopeHna: monynb u

[TpakTHyeckue 3aHATHS
OO01uee 13 HUX TpaK-
KOJI-BO THYECKas
[IOrOTOBKA
6 6
6 6
6 6
6 6
6 6
6 6




HampaBlieHHe. MarHutHas NPOHUIIAEMOCTb
BeniecTBa. /lua-, mapa- u peppomMarHeTUKH.

Tema 7. Ontuka. ['eomerpuueckas ONTHKA.
3aKOH MPSAMOJUHEHHOTO PacHpOCTPaHEHUS
cBeTa. 3akoH oTpaxkeHus. [lmockoe 3epkano.
3akoH npenomiieHus. [lokasarens npenomie-
Hus cpenpl. [lonHoe oTpaxkenue csera. JIun-
3bl, UX BUABL. TOHKHE JNUH3bL. DOpMyJIa TOH-
KOW JuH3bl. ['paHMIBl TPUMEHUMOCTH T€O-
METPUYECKON ONTHUKHU.

Bonuoseie sBienus. Uurepdepenuus. u-
bpaxus. ucnepcus. [lonspu3zarus.
KBantoBas ontuka. Ksautel. @Dopmyna
[lnmanka. IlocrositnHas Ilianka. @OTOHBI.
Macca ¢otona. KopmyckynsipHO-BOJIHOBOM
Jyaau3M.

Tema 8. MonekynsapHas ¢pusuka. MaeanbHblii
ra3. TepMoauHamuyeckasi cucrema. YpaBHe-
HUE COCTOSIHUS WJICaJbHOTO ra3a: ypaBHEHUE
Kianeiipona,  ypaBHeHue  Menneneesa-
Kianeiipona. M3onpoueccel. 'a3oBble 3ako-
Hbl. CMecH HjcalbHBIX Ta30B, 3aKoH JlanbTo-
Ha.

BHyTpeHHsIsT sHEprus, crocoObl ee u3-
MeHeHus. Pabora B Tepmonunamuke. Komu-
YECTBO TEIUIOTHI. TenI0eMKOCTh: yHaelbHas
TEIJIOEMKOCTh, MOJISIPHAsI ~ TEIJIOEMKOCTb.
VYpaBuenune Maiiepa. KoimuecTBO TEIIIOTHI
MpU pa3INYHbIX npoueccax. [lepBoe Hauano
TepMoarHaMuKku.  [IpuMeHeHHne  mepBOro
Hayaja TEPMOJMHAMHUKUA K H30IPOLIECCAM.
AnmabaTHBIN mporiecc.

Bropoe nauano tepmonuHamuku. Ten-
JIOBbIE€ MaImuHbI. MeanpHas TersoBas Ma-
muHa, ee KII/. [ukn Kapho.

CpenHsst CKOPOCTh JIBIDKEHHSI YaCTHIL.
Cpenusis KBaJipaTUyHasi CKOPOCTh JABUKEHUS
gacTull. KuHeTHueckass JHEpPrus IMOCTyIa-
TEJIBHOTO JIBM>KEHHSI MOJIEKYJI M €€ CBS3b C
temnepatypoid. OcHoBHOe ypaBHeHne MKT
WJI€aIbHOTO Ta3a.

Tema 9. OcHOBBI aTOMHOHN U AepHON (HU3H-
ku. OmnbiTel Pesepdopaa. Moaens atoma Pe-
3eppopna. Iloctymater bopa. Ctpoenue
aToMHOro sapa. Hyknonsl. MaccoBoe 4uco.
W3otomnsl.

Tema 10. duszmka — OCHOBa COBPEMEHHOMU
€CTECTBEHHOHAYYHOU KapTUHBI mupa. SBie-
HUSI IPUPOJBI U METOJIbl UX M3YyUEHHUS B CO-
BpeMeHHOW  (u3uke. [IpocTpaHcTBEHHO-
BpEMEHHas CTpyKTypa Bcenennoit. [nuHa,
BpeMs, macca. PU3NUECKue BEIIMYUHBI U CH-




CTEMBbI CAMHUI] UX U3MCPCHHUA.

Uroro 30 60 60
HPAKTUYECKASA NIOATI'OTOBKA
KosmuecTBo
Tema 3agaHne HA NPAKTHYECKYI0 MOAT0TOBKY
4acoB
Tema 1. Kunemaruka. Tpaektopuda. | Maremarudeckuil anmapar mexaHuku. [Ips-
[Iyte. MexaHuueckoe IBHKEHUE IO | MOJIMHEMHOE  pPaBHOMEPHOE  JIBUIKCHHE,
Buny Tpaekropud. CrnocoObl omuca- | ypaBHEHUE JBWXKEHHS, €ro rpaduueckoe
HUs ABWkeHus. Pannyc-BekTop noso- | npeacrasieHue. IlpsamonnHeiiHoe paBHOIIE-
JKEHUs MATepUajbHOM TOYKH. YpaB- | pEMEHHOE JBUKECHUE, YPABHEHUE JIBUKE- 6
HeHue JBWkeHHus. BekTop mepemeiie- | Hue, ero rpaduyecKkoe MpeIcTaBlICHHE.
HUS, CKOpPOCTbh, yCKOpeHHe marepu- | [IpsamonuHeliHoe NBMXKEHUE MOJ ACHCTBUEM
QITBHOU TOYKHU. CHUJIBI TSKECTH.
Pemenue 3amau no teme.

Tema 2. Jlunamuka. WuHeptHOCTB. | 3akoHbl HploTOHA. [[BWKeHHME Tena IO
Macca. Umnynbc MaTepuagibHOW TOY- | HAKJIOHHOM IJIOCKOCTH. JIBMYKEHHE CBSI3aH-
KHM. 3aKOHBI KJIACCHUYECKOM MEXAHWKHU | HbIX TeJl. 3aKOH BCEMUPHOT'O TATOTEHUS. 6
(3akonbl HetoToHa). 3akoH BcemupHO- | Pemenue 3amay mo teme.
IO TATOTEHUSI.
Tema 3. Umnynsc cucrembl Marepu- | Llentpansubeie ymapel. LlenTp macc Tena.
aIbHBIX TOuYeK. 3aMmkHyTas cuctema | Kunerndeckas sneprus. Teopema o0 usme-
Tel. 3aKOH COXpPAaHEHUS UMITYJIbCa CH- | HCHUU KHHETHYeCKoW »Hepruu tena. I[lo-
CTEMBbI MaTepUaIbHbBIX TOYEK. TeHUuuanbHasg sHeprus. [lomHas MexaHuue-
Mexannueckass pabota. MOIIHOCTB. | CKasi YHEPTUsl.
Koaddunment monesnoro neiictBus. | Pemenue 3amau mo reme. 6
Mexannueckas sHeprus. [lonHas me-
XaHUYeCcKasl dHeprusi. 3aKOH COXpaHe-
HHS TIOJTHOM MEXaHUYECKOW HEPTHUH.
3aKOH M3MEHEHHMs MOJHOW MEeXaHU4e-
CKOM DHEPIHUN.
Tema 4. Mexannuyeckue kosebaHus. | [apMoHuyeckue KoleOaHMs: KUHEMaTHue-
Bunpl koneGanuit. ['apMoHMYECKHE | CKUE M JUHAMUYECKHUE BETUYUHBI, Tpaduue-
kojeOanus. MasTHUKH, BUABI MasAT- | CKOE MpeacTaBlieHue. MasTHUKH. 6
HUKOB. DHEPrus Npu rapMOHHYecKHX | PemeHue 3agad o teme.
KoJieOaHusX.
Tema 5. Dnekrpocratuka. Jnekrpude- | 3akoH KynoHa. XapakTepUCTHUKH 3IIEKTPO-
CKMi1 3apsj, ero cBoiicTBa. 3akoH Ky- | cratuueckoro mnoinsa. Konaencatopel. Co-
JIOHA.  DJIEKTPOCTAaTUYECKOE  IIOJIE. | €IMHEHUE KOHIEHCATOPOB.
HamnpsxeHHocTh  3ekTpocTatuuecko- | Pemienue 3agad mno teme.
ro nons. [loreHuman — sHepreTuue- 6
CKasl XapaKTepUCTHUKA HIIEKTPOCTATH-
YyecKkoro IoJisl. Pa3HOCTh MOTeHIIHa-
noB. Hampsixkenue. CBsi3b pa3HOCTH
MTOTEHITMAJIOB ¥ HAMPSKEHHOCTH.
Tema 6. Dnexrpuueckuii Tok. Cuia | 3akoHbl Oma. 3aKOHBI IOCIEIOBATEIBHOTO
TOKa, €ro MIOTHOCTh. 3akoH OMa JJisl | U MapajuIeIbHOIO COCIMHEHUN TPOBOAHU-
onHoponHoro ydactka menu. Compo- | koB. I[IpOBOJHUK C TOKOM U JBUXKYILIASCS 6

TUBJIEHUE MPOBOAHUKOB. CoeanHeHne
MPOBOTHUKOB. 3akoH OMa JIJIsl OJIHOM

3apsDKEHHAs 4acTUL@ B MarHUTHOM IIOJIE.
ONeKTpOMaruuTHas WHAYKUusA. MHIyKTUB-

7




uenu. Pabora ¥ MOIIHOCTH MOCTOSIH-
HOTO DJIEKTPUYECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna.

Marnetusm. MarnutHoe mnosne. Bek-
TOp MarHUTHOM MHAYKLIHUU — CHIJIOBas
XapaKTEePUCTUKA MArHUTHOTO TOJIA.
MaruuTHbii notok. Cuna Awmrmepa:
MoayJb U HampasieHnue. Cuia JlopeH-
1a: MOAYJb U HampapiieHue. Maruut-
Hasi IPOHUIAEMOCTh BeliecTBa. J(ua-,
napa- #u (GeppoMarHeTUKU. 3aKOH
AJIEKTPOMArHUTHOW MHIYKIUU.

HOCTb.
Pemenue 3azmay o reme.

Tema 7. Ontuka. ['eomerpuueckas or-
THKa. 3aKOH NPSIMOJIMHEWHOIO pac-
MIPOCTPAHEHHUsI CBETA. 3aKOH OTpake-
Hus. Ilnockoe 3epkano. 3akoH mpe-
nomuenus. Ilokazarens npenomiieHus
cpenbl. llomHoe oTpaxenue cBera.
JIun3el, ux Buael. TOHKME JMH3BL
®opmysia TOHKOM JIMH3BL. ['paHHIlbI
MIPUMEHUMOCTU TE€OMETPUYECKOMN OII-
THKH.

Bonnoseie sBinenus. Unrepdepenuus.
Hudpakmusa. Hucnepcus. [lomspuza-
LY.

KBanToBas ontuka. KBantel. ®opmy-
na Ilnanka. ITocrosHuas [lnanka. ®o-
ToHbl. Macca ¢orona. Kopmyckymsip-
HO-BOJIHOBOW JIyaJIM3M.

[TocTpoenne wn300pakeHUl B IUIOCKOM |
chepuueckom 3epkanax. [loctpoerne m300-
paXeHUl B TOHKUX JuH3aX. Popmyrna TOH-
KO JINH3BI.

Pemenue 3anay no teme.

Tema 8. MonekynsipHas ¢usuka. Mme-
aJbHBIN ra3. TepMoaMHAMHUUECKas CH-
cTeMa. YpaBHEHHME COCTOSIHUS HJie-
allbHOrO rasa: ypaBHeHue Kiiamelipo-
Ha, yYpaBHEHUE Menneneena-
Knaneiipona. M3omnpoueccel. I'a3oBbie
3akoHbl. CMeCH HJlealbHbIX Ia30B, 3a-
KkoH /lanbToHA.

BuyTpenHsas osHeprusi, crnocoObl ee
u3MeHeHus. Pabora B TepMoauHaMu-
ke. KommuectBo teruorel. Temnoem-
KOCTb: yJ€JbHasl TEIUIOEMKOCTb, MO-
JspHAs TEIUIOEMKOCThb. Y PaBHEHHE
Maiiepa. KommdecTBo TemIoTsl INpu
pa3nu4HbIX mpoieccax. [lepBoe Haya-
JO TEPpMOJMHAMUKU. AnuabaTHBIN
poLecc.

Bropoe Havano TepMOAMHAMHKH.
TemnoBele MamuHbl. MaeanpHas Tell-
noBast MamuHa, ee KI1/1. [ukn Kapno.
CpenHsst CKOPOCTb IBHKEHUS YacTHULL.
CpenHsisi  KBaJgpaTUyHash  CKOpPOCTb
IOBWKeHMsT  vactull.  KuHermdeckas

KonunuecTBenHsle 1 rpaduueckue 3agauu 1mno
ra3oBbIM 3aKOHaM. 3akoH J[anbpToHa.

[lepBoe Hauano TEPMOAMHAMUKH U €T0
IpuMeHeHHe K n3omnpoueccam. Luxi Kapno.
Pemenne 3amau no reme.




SHEPrusl MOCTYNATEIIbHOTO JIBUKEHUS
MOJIEKYJI U €€ CBSI3b C TEMIIepaTypou.
OcnoBHoe ypaBHenue MKT wuneans-
HOTO rasa.

Tema 9. OCHOBBI aTOMHOM U AJI€pPHOM

PannoakTuBHOCTB. SInepHbBIE peakIuy.

¢usuku. Ombitel Pesepdopna. Mo- | Pemenue 3agay mo teme.
nenb aroma Pesepdopna. Iloctymars 6
bopa. Crpoenne aromHOro sjpa.
Hyxknonsl. MaccoBoe uyucino. HM3oto-
TIbIL.
Tema 10. duzuka — ocHOBa coBpe- | MexaHudeckasi, 3J€KTPOMarHuTHas U CO-
MEHHOW €CTEeCTBEHHOHAy4YHOW KapTH- | Bp€MEHHasi eCTECTBEHHOHAay4Has KapTHHA
HbI MHpa. SIBIIEHUSI MPUPOJBI U METO- | MUpA: MOHATHE, UCTOPUS CTAHOBJICHHUSI. 6
16l X U3y4YeHHsI B COBpeMEeHHOH (u- | Pemenne 3agay mo teme.
3uke. IIpocTpaHcTBeHHO-BpeMeHHas
CTpyKTypa Bcenennoil.
60

4. Y4EBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHOM PABOTHI

OBYYAIOUIUXCS
Templ ms camocTosi- Kosi- | Dopwmer Meroauu. dopma  oT-
N3yuaemble BOIPOCH! | BO CaMocCT.
TEJILHOTO U3YYEHUS o0ecreyeHne | Y4eTHOCTH
4acoB | paboThI
1.Ctpykrypa ¢usuku | Gusuka Kak 3KCIe- 4 Koncmexkr, [1], [2] [Ipe3enranus,
U ee SI3bIK pPUMEHTaJIbHAS HayKa. pelieHue JOKJIaJ, J10-
dusnueckue  BeNU- 3a1a4 MalliHee 3a-
YHHBI U CHUCTEMBI HX JaHNe
eIMHUI] U3MEPEHUs
2.IlpoctparctBenHo- | [ImaHeTsl W 3BE3bI 4 Koncrmekr, [1], [2] [Ipe3enTanus,
BpeMEHHas CTPYKTY- | ['amakTuku. ATOMBI U peleHue JIOKJIaj, J10-
pa Bcenennoil u 06- | aromuble sapa. Oc- 3aja4 MalllHee 3a-
JacTh  MPUMEHUMO- | HOBHBIE  MPOOJIEMBI JlaHue
CTH ¢duznyeckux | acTpoPU3UKU U KOC-
TEOPHH. MOJIOTHH.
3.BpamarensHoe JluHaMuKka BUKCHUS 6 Koncmexkr, [1], [2] [Ipe3enrarus,
JBIDKEHHE W TpaBU- | 10 OKPYKHOCTH. 3a- pelieHue JIOKJIaJ, J10-
Tarusl. koHbl Kemepa. 3a- 3a1a4 Manrgee 3a-
KOH BCEMHPHOIO Ts- JlaHue
roreus. Cuna Tro-
TeHUst BOJIM3M  TIO-
BEPXHOCTH  3€MIIM.
['paBuTaninoHHast MO-
crosiHHasA. CIyTHUKH
U HeBecoMOCTb. [loie
TATOTEHUS.
4.3akoHBl coxpaHe- | 3aKOH  COXpaHEHUs 6 Koncrmekr, [1], [2] [Ipe3enTanmus,
HUS SHEpPTUU B (QU3H- | IOJHOM  MexaHu4e- pelieHue JOKJIaJ, J10-
Ke ckor dHepruu. Ilep- 3a7a4 MalllHEE 3a-




BOE M BTOpPOE Hauaia JlaHue
TEPMOJUHAMUKHU. 3a-
KOH COXpaHEHHSI
SHEpPruy B aTOMHOM U
SIEPHON (PUBHKE.
5.CunoBble u »3Hep- | HanpsokeHHOCTh U 6 Koncmexr, [1], [2] [Ipesenranus,
reTHYECKHE XapakTe- | MOTEHIMAl TpaBUTa- pelieHue JOKJIa1, 10~
PHUCTHUKH TOJICH. IIOHHOTO TIOJIS. 3a1a4 MallHee 3a-
HamnpsokeHHOCTE | JlaHue
HOTCHLIMAN JIEKTPO-
CTaTHYECKOTO  TIOJIS.
Hanpspkennocts  u
UHIYKINS MarHuTHO-
TO MOJIsl.
6./lBrwKkeHre  JeK- | DICKTPUYCCKUN TOK. 4 Koncmexkr, [1], [2] IIpesenrarus,
TPUYECKHUX 3apsA0B. | Maruerusm. Hen- peuieHue JOKJIaa, 10-
CTBHE€  MarHUTHOTO 3a1a4 MariHee 3a-
HOJISI HA JIBUKYILUECS JlaHuE
3apsibl. [lepeMeHHbIe
BO BPEMCHH TOJISL.
7. 27EKTPOMarHUTHOE | DJICKTPOMAarHUTHBIC 4 Koncmexkr, [1], [2] IIpesenrarus,
U3JIy4CHHE BOJIHBI. AMIUTUTY/Ia U pelieHue JOKJIaJ1, 10~
UHTEHCUBHOCTH BOJIH. 3a1a4 MallHee 3a-
CnekTp »JeKTpoMar- JaHue
HHUTHOTO U3JTy4YCHHSI.
8.Teopuss  otHOCH- | [TocTynaTs DiiH- 4 Koncmexkr, [1], [2] [Ipesenranus,
TENLHOCTH HmITEHHA W WX Clel- pelieHue JOKJIa1, J0-
crBus. IlpuHnun sk- 3a1a4 MalllHEE 3a-
BUBAJICHTHOCTH. JlaHue
DKCIepUMEHTaIbHbIE
IPOBEPKH  TEOPHH.
I'eomerpuss u rpasu-
TaIus.
9.0nemenTapHbie 4a- | YacTHIIBI W aHTH4Ya- 4 Koncmexkr, [1], [2] [Ipe3enranus,
CTHI[BI cTulpl. JlenToHBI H pelieHue JIOKJIa1, J10-
cnabble  B3aMMOJICH- 3aaaq MalllHee 3a-
ctBusa. CWILHO B3au- naHue
MOJEHCTBYIOLIME Ya-
CTHIIBL.
Uroro 42

5. ®OHJ OIEHOYHBIX CPEJICTB JJid TMPOBEJIEHUS TEKYIIEM W

MPOMEXYTOYHOM ATTECTAIIMHA MO JUCITATIJIMHE

5.1. IlepeyeHb KOMIETEHUMH ¢ YKa3aHUeM 3TanoB UX GopMUPOBaHUS B NpoLecce 0CBOCHUA 00-

pa3oBaTe1bHOM IPOrpaMMbl

KOI[ N HAMMCHOBAHHEC KOMIICTCHIIMN

Otansl OpMHUPOBAHUS

OIIK-1. Cnocoben mpuMeHsTh 0a30BbIC 3Ha-
HUS B 00JacTé (PU3MKO-MATEeMaTHUECKUX U
(W) ecTecTBEHHBIX HayK B cdepe CcBoeH
poecCHOHALHON IeATENHHOCTH

1. PaboTa Ha y4eOHBIX 3aHATHSIX.
2. CamocrosTenbHas padora.
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5.2. Onucanue moka3zareJieid 1 KpUTEPUEB OLIEHUBAHNSI KOMIIETEHIIUI HA Pa3/IMYHbIX 3TaNax UX
(popmupoBanus, onucanne MKaJ OLeHUBAHUS

One- | VYpomens | Drambl popmu- Ornucanue Kpurepuu [xana
HUBa- | chopmu- pOBaHUSA IoKa3areJiei OLICHUBAHHUS OLICHH-
€MbI€ | POBaHHO- BaHUS
KOM- CTH
IEeTCH
TEH-
197051
OIIK- | IToporo- 1. PabGora Ha | 3HATH OCHOBHBIC MOJICJIH 3a7a4 | pEIICHUE 3a- Ixana
1 BBIN y4eOHBIX 3aHs- | B paMKaX AUCHUIUIMHBI C yd4e- | Jay, JOMallHee | OICHU-
THUSX. TOM MX TPaHUI] MPUMEHUMOCTH; 3aJjaHue BaHUs
2. Camocrosi- | yMeTb IPaMOTHO HCII0JIb30BATh JOKJIa/a,
TeabHass pabo- | B MpoPEeCCHOHAIIBHON JIeATEIb- IKajga
Ta. HOCTH 0a30BbIC 3HAHUS (QyHIA- OILICHU-
MEHTAJILHBIX Pa3/IelIOB MaTeMa- BaHUS
THKH, CO3J1aBaTh MaTeMaTHye- petieHus
CKHE MOJICIIM TUIIOBBIX Mpodec- 3a1ad4,
CHOHAJIBHBIX 3a7a4 W HHTEP- IIKaja
MPETUPOBATh MOJNyYEHHBIE pe- OLICHU-
3yJAbTaThl C YYETOM TpPaHHUII BaHUS
MIPUMEHHUMOCTH MOJIeIeH JloMalll-
HETO 3a-
IaHus

[Tponsu- 1. PabGora Ha

3HATb OCHOBHBIC MOJCIIHN 3aJJa4

nokian, peme- | Illkana

HYTBIN y4eOHBbIX 3aHf- | B paMKax AMCLUIUIMHBI C y4e- | HUe 3a/ad, 10- | OIEeHU-
THUSIX. TOM WX T'PaHHIl IPUMEHUMOCTH; | MaIllHee 3a/1a- BaHUs
2. CamocTosi- | yMeTh I'PaMOTHO HCIOJb30BaTh | HUE, IPaKTH- | JOKJIAJa,
TenbHass pabo- | B mpodeccHuoHaNbHOM JedTenb- | 4ecKas MOAro- | MIKaia
Ta. HocTH 0a3oBble 3HAaHUS (PyHIA- TOBKA OLIEHU-
MEHTAJBHBIX pa3/ejoB MaTeMa- BaHUS
THUKH, CO3/1aBaTh MaTeMaTu4e- peleHus
CKHE MOJIENIA THUTIOBBIX Tpodec- 3ajad,
CHOHAQJIBHBIX 3aJ]ad U HHTEp- IIKajna
MPETUPOBATh TIOTYYEHHBIE pe- OLICHHU-
3yJIbTaThl C Y4YETOM T'PaHUIL BaHUS
MIPUMEHUMOCTH MOJIENIEN JIOMallI-
BJaJeTh METOJaMHU HCIIOJb30- HEro 3a-
BaHUS B MpPOodeCCHOHATHLHOU TaHMUS,
JesITeIbHOCTH 0a30BbIX 3HAHUN IIKana
(GyHIAMEHTAIBHBIX  Pa3JeioB OLICHU-
MaTeMaTHKHU JUIsl CO3/aHUS Ma- Bast
TEMAaTUYECKUX MOJENeH THIIO- MIPAKTH-
BBIX NPOQEeCCHOHATBHBIX 3ajau YeCKOi
Y MHTEPIIPETAIH TOTYICHHBIX MOJIro-
pe3yabTaTOB C Y4ETOM TI'pPaHMIL TOBKH
MPUMEHUMOCTH MOJIEJICH
Illka/1a 1 KPUTEPUHU OLICHUBAHUS HANIMCAHMUSA JOKJIaja
YpoBHH OLICHHBAHUA Kputepun onenuBanus basibl
Buvicoxuii( omauuno) Ecnu ctynent oroOpasun B noknane 71-90% BeiOpannoit | 8-10
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TEMBI.

Onmumanvusiii( xopowo) | Ecnu crynent orobpasun B nokiane 51-70% BeiOpanHoi | 5-7
TEMBI

Yooenemsopumenvhwiii Ecnu crynent otobpasun B noknaze 31-50% BeiOpannoit | 2-4
TEMBI

Heyooeremsopumenvnuuwiii | Ecnu ctynent orobpasun B noknane 0-30% Beiopannoit | 0-1
TEMBI

IIkaja u KpUTEPHUH OlIeHUBAHMS pPellleHHus 33124

YPpoBHH OLICHMBAHUSA Kpurepuu oneHnBaHus bayibl

Buicoxuti( omauuno) Ecmu crynent permmn 71-90% ot Beex 3ama4 8-10

Onmumanvusiii( xopowo) | Ecnu crynent pemt 51-70% ot Beex 3aa4 o-7

Yoosenemsopumenvhwiii Ecmu crynent pemmn 31-50% ot Beex 3amau 2-4

Heyoosnemsopumenvuwiii | Ecnu crynent pemmi 0-30% ot Bcex 3a1au 0-1

IIkaja u KpUTEPUHU OlleHUBAHNUS TOMAIIHUX padoT

YPOBHH OLIeCHHBAHUSA Kpurepumn oneHuBaHusi basbl

Buicoxuti( omnuuno) Ecnu crynent permmn 71-90% ot Beex nomamnux pador | 8-10

Onmumanvuwii( xopowo) | Eciiu cryaent pemun 51-70% ot Bcex nomamiHux pabor | 5-7

Yoosenemsopumenvhwiii Ecmu crynent permn 31-50% ot Beex momammHux pador | 2-4

Heyooenemsopumenvnuuwiii | Ecnu crynent pert 0-30% oT Bcex qomMantHux padboT 0-1

HIka/jia oueHMBaHUS NPAKTHYECKON MOATOTOBKH

Kpurtepuu oneHnBanus Banast
1. mpakTHYeckoe 3a/[aHue BHITIOJTHEHO B YCTAHOBIICHHBIN CPOK C MCIIOJIb30BAaHUEM pe-
KOMEH/JIalNii pernoiaBaTes;
2. TIOKa3aH BBHICOKHMU YPOBEHB 3HAHHS M3YYEHHOTO MaTepHaa 1o 3alaHHON TeMe,
3. yMeHue rIyOOKO aHAIM3UPOBATh MpoOIeMy U AenaTh 0000IIaonue MPakTHKO- 8-10
OPUEHTHPOBAHHBIE BHIBOIBI;
4. pabota BbInosiHeHa 0e3 OIIMOOK M HEJI0UYETOB WM JOMYIIEHO He 6osiee 0JJHOro
He/loveTa.
1. mpakTuyeckoe 3ajjaHue BBINOJHEHO B YCTAaHOBJECHHBIH CPOK C MCIIOJIB30BaHUEM pe-
KOMEHJIAlNI MpernoaaBaTens;
2. TOKa3aH XOpOUIMH yPOBEHb BIAJICHUS U3YUYEHHBIM MAaTEPUAIIOM I10 3a/laHHON TeMe, 5.7
3. paboTa BBIITOJIHEHA MTOTHOCTHIO, HO JTOMYIIEHO B HEM:
a) He OoJiee 0/1HOM HerpyOoi OMOKH U OHOTO HeJA0YeTa
0) unu He OoJee ABYX HEJOUETOB.
1. mpakTHYeckoe 3aJaHue BHITIOJTHEHO B YCTAHOBJICHHBIH CPOK C YaCTHYHBIM HCIOJB30-
BaHUEM PEKOMEH/IAM MPeToaaBaTes; 24
2. TPOJEMOHCTPUPOBAHBI MHHUMAJIbHbBIC 3HAHUS 110 OCHOBHBIM T€MaM H3y4EHHOTO Ma-
Tepuaa.
1. 4gucno ommOOK M HENOYETOB MPEBOCXOIUT HOPMY, NMPU KOTOPOW MOXKET OBITH BHI- 0-1
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CTaBJICHA OLICHKa «YOOBJICTBOPUTCIIBHO» HWIIM €CJIW IPABUJIBHO BBIIOJIHCHO MCHEC

IIOJIOBHUHBI 3a1aHUA,

eciii 00yJaroNIMIACs He MPHUCTYIA K BBITOJHEHHUIO 3aJ[aHUs WU PAaBUIBHO BBITIOJI-
Hu1 He 6osee 10 MPOIIeHTOB BCeX 3aJaHUM.

5.3. TunoBble KOHTPOJIbHbIE 32IaHUSI WIN WHbIE MaTePHaJIbl, HEOOXOAUMBbIe [JI1 OLEHKH 3HA-
HU, YMEHU, HABBIKOB M (WJIH) ONBITA JAeATEJbHOCTH, XaPAKTEPU3YIOIIHUX 3TANbI ()OPMHUPOBaA-
HHMSl KOMIIETEeHIUIl B Npolecce 0CBOeHNsI 00pPa30BaTe/IbHOI MPOrpaMMbl

3amaHus s NPaKTUYECKOM MOATrOTOBKU

Ne

Tema

IIpumeps! 3ananuil

Knaccuueckas
MEXaHuKa

Al. MarepuasibHasi TOYKa Maccom 2 KT ABUXKETCS MO/ I€HUCTBU-
€M CHJIBI COTJIACHO YPABHEHHUIO:

X = A+ Bt+Ct?+Dt?,
rae C=1 M/CZ, D=-0.2 m/c’. HaiiTu 3HaYeHHe STOil CUJIbI B MO-
MEHT BpeMeHH 2 ¢ U 5 ¢. B kakoil MOMEHT BpeMeHHU CHJia paBHA
HYII0?
A2. HeGonpioli kaMeHb OpPOCHJIIM C POBHOW TOPHU30HTAIBHOM
MIOBEPXHOCTHU 3€MJIM O] YIJIOM K Topu3oHTy. Ha kakyro makcu-
MaJbHYIO BBICOTY MOAHSUICA KaMEHb, €CIIM 4yepe3 2 ¢ mocie
OpocKa ero CKOpoCTh OblIa HAIIpaBJIeHa TOPU30HTAIHHO?
A3. ABTOMOOUIbL Maccod 2 T MOAHMMAETCS IO IIOCCE, UMEIO-
mem ykioH 0.5, mox neiictBuem cuibl Taru 7 kH. Halitu ycko-
peHue aBTOMOOWUJIS, CYUTAs], YTO COMPOTHUBIICHUE JBIKCHHUIO HE
3aBUCHUT OT CKOPOCTH M cocTaBiysger 0.1 oT cuiibl peakuuu omno-
pol. (Vkazanue: ykmoHOM Ha3bIBae€TCs CHUHYC yIrja HakJIOHA
TJIOCKOCTH K TOPU3OHTY).
A4. JIBe TeNeXKH IBUXKYTCS HABCTPEUY APYT JIPYTY C OJAUHAKO-
BBIMH 10 MOJYJIIO CKOpOCTMHU v. Macchl Tenexek m u 2m. Ka-
KO Oy/eT CKOpOCTb JIBHXKEHHUS TEJIEkKEK IMocie X aOCOIIOTHO
HEYNpyroro CTOJKHOBEHMs. OIpenenuTh TEIIOBbIE MOTEPU B
pe3yJIbTaTe coyiapeHusl.
AS. K xoHIIaM ropu3oHTangbHOro crepxHs JunHou 0.9 M u mac-
COii 2 KT TIOJIBEUICHBI JIBa TPy3a: CIeBa — Maccou 2 Kr, crpaBa —
Maccoil 3 kr. I'me ciemyer moamepers CTEp’KE€Hb, YTOOBI OH
OCTaBaJICs B paBHOBECUU?
A6. Ilap paguycom 10 cm 1 Maccoil 5 Kr BpaiaeTcsi BOKpYT OCH
CUMMETPUH COTJIACHO YPABHEHMIO:
o= A+Bt* +Ct*,
raoe B=2 pazl/cz, C=-0.5 pazl/c3. Haiitu MOMeHT cun, IelCTBYyIO-
IMX Ha map, yepes 3 c.
B1. MarepuanbHasi TOYKa JBHIKETCA IO IUIOCKOCTH COTJIACHO
YPaBHEHHUIO:
r = A%l +Bt?] .
Harmucars 3aBucumoctu o(t), o(t), a(t), a(t).
B2. Ha rope ¢ yrioM HakiioHa 30° OpoCaloT TOPU30HTAIBHO C
HavyalbHOM cKOpocThio 15 M/c. Ha kakoM paccTOSSHUU OT TOYKHU
OpocaHus BI0JIb HAKJIIOHHOM IJIOCKOCTH OH ymnanet? (Vkazarnue:
paccTosiHAe OT MecTa OpocaHMs 10 MeCTa MaJACHUs BBIPAXKaeTCs
o Teopeme I[Tudaropa uepes 1anbHOCTH MOJIETA M €TO BHICOTY).
B3. /IBa Tena maccamMu 6 Kr U 4 Kr, COCIMHEHHBIC HEBECOMOIA,
HEpPACTSHKUMOW HUTHIO, JIEKAT HA TOPU3OHTAIBHON MOBEPXHO-
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ctu. K mepBomy Teny npunokena cuia S0 H, oO6pasyromas ¢ ro-
PU3OHTOM yroi, Taurenc kotoporo 0.75. Haiitu cuiy, HaTsxe-
HUS HUTH U YCKOpPEHHE TeJ, €l KOI(PPUIMEeHT TpeHHs UX O
noBepxHocTh 0.5.
B4. bpycok maccoit 600 T, IBMKYITUHCS CO CKOPOCThIO 2 M/C,
CTaJIKMBAeTCA C HEMOJABMXKHBIM OpyckoMm Maccoil 200 r. Kakoit
OyZeT CKOpOCTb IEPBOTO U BTOPOTO OPYCKOB IOCIE coyaape-
HUA? Yaap cuuTaTh HEHTPAIBHBIM U A0COIIOTHO YIIPYTUM.
BS. B rnagkuii BRICOKMM HWIMHAPUYECKUM CTaKaH ¢ BHYTPEH-
HUM paguycoM R momeriator kapangam jumHou | u maccoit m. C
KaKoW CHJIOW JIEUCTBYET Ha CTaKaH BEpXHUM KOHEI KapaH/iaia?
B6. Ha onHOpoaHbIN CIUIOIIHON LMIMHAPUYECKUI Ball paguy-
coMm 5 cMm u Maccoit 10 Kr HamoTaHa JieTkast HUTh, K KOHILY KOTO-
poil mpUKpeTieH rpy3 Maccou 2 Kr. OnpenenuTh:
1) 3aBUCHMOCTbH MEPEMEIICHUS IPy3a OT BPEMEHHU;
2) 3aBUCHMOCTb MOAYJIS YTJIOBOTO MEPEMEIICHUS Ba-
Ja OT BPEMEHU;
3) TaHre€HIMAJIBHOE U HOPMAJIbHOE YCKOPEHUS TOYEK,
HaXOSIIMXCS HA TOBEPXHOCTHU Bajia yepe3 1 ¢ mocie
HayaJla JBUKEHUS.
C1. /IBmxeHue MaTepuaabHOW TOUKU 33JJaHO YPaBHEHHEM:
F = Al cosat + Jsin et),
rae A=0.5 M, @=5 pan/c. Haueptuth
TPaeKTOpHUIO TOUkH. OpeneanuTb Mo-
JyJIb CKOPOCTH M MOAYJIb HOPMaJlb-
HOT'O YCKOPEHHS.
4 C2. HaksioHHas1 IJIOCKOCTh IIEpeceKa-
“ €TCsl ¢ TOPU3OHTAIBHOM IJIOCKOCTHIO
1o npsiMoit AB. Yron Mexy II0CKo-
cramu 0=30°. Manenbkas maiiba
HAauMHAET JIBWJKEHUE BBEpX IO
HAKJIOHHOM IUIOCKOCTH M3 TOYKHM A C HAdalbHON CKOPOCTBIO
Lp=2 M/C TIOJ] yTIIOM ﬂ=60O K npsimoii AB. Haiitu MmakcumMansHOE
paccrosiHue H, Ha xotopoe maiiba ynamnurcs oT npsiMoil 4B B
X0Jie TMOJbEMa IO HAKJIOHHOM TIOCKOCTH. TpeHuem Imaidbl o
HaKJIOHHYIO IUIOCKOCTh TMpeHeOpeub. (Vkazauue: mpoexuus
YCKOpEHHUsI CBOOOJHOTO MaJeHUS Ha IUIOCKOCTh, MO KOTOPOH
MPOMCXOIUT JBYKEHHE, paBHa (Sin « ).

C3. HeBecomplii 0JIOK yKperyieH Ha BepIINHE HAKJIOHHOM TIJIOC-
KOCTH, COCTaBJISIFOIIEH ¢ TOPU3OHTOM YIoJj 30°, I'mps maccoit 1
KI, COEJJMHEHHAsl C THPEH 2 KI' HEBECOMOW, HEpaCTS)KUMON HU-
THIO, TEPEKHUHYTOH uepe3 OJIOK, MOJHUMAETCS MO HAKIOHHOM
IJI0CKOCTH. HaliTh yckopeHne, ¢ KOTOPBIM JIBUTAKOTCS THPH, U
HaTsDKEHUE HUTH. TpeHueM B OJ0Ke mpeHedpeyb.

C4. Hebouplioe Teno COCKallb3bIBaET C BBICOTHI Ny O6e3 TpeHus
10 HAaKJIOHHOMY >KeJIo0y, a 3aTeM JBHXKETCS M0 «MEpPTBOW MeT-
ne» paguycoM R. Ha kakoii BbICOTE T€JI0 OTOPBETCS OT MOBEPX-
HOCTH NETIAU? BBICOTY OTCUMTBHIBAIOT OT HUYKHEH TOUYKU IMETIH.
Tpenuem B cucreme npenedpeub. (Vkasanue: B TOUKE, I7I€ «TEIO
OTOPBETCS OT METIN», CUJIa PEAKIIMS OIIOPbI paBHA HYJIIO).

CS. OnHoponHas JOCKa mpucTaBieHa K cTeHe. [lpu kakom
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HauMEHBIIEM YIJIe MEXIY OCKOM M TOPU30HTAJIBHBIM TOJIOM
JIOCKa COXPAaHHUT paBHOBECHE, €Clii KO3()PULIMEHT TpEeHUsT Mex-
ny nockoit u mosiiom 0.4, a Mexay 10ckoit u crenou 0.5?

C6. /IBa tena maccamu 0.25 kr m 0.15 Xr cBS3aHBI TOHKOH HU-
ThI0, TIepeOpOILIeHHO Yepe3 0sioK. Biok ykperuieH Ha Kparo ro-
PU3OHTAJIBHOTO CTOJA, MO MOBEPXHOCTU KOTOPOTO CKOJB3UT
nepBoe Teno. C KakuM YCKOPEHHEM ABMXKYTCS Tella U KaKOBBI
CHJIBI HATSDKEHHSI HUTH 0 00e cTopoHb! oT 010ka? Koapdumu-
€HT TpEeHHs Telia o0 moBepxHocTH crona 0.2. Macca 6moka 0.1 kr
U €r0 MOHO CYMTATh TOHKOCTEHHBIM JUCKOM. Maccoil HUTH U
TPEHUEM B OJIOKE MMpeHeOpeYb.

MornexymsipHast pu-
3WKa

Al. U3 6amiona co cxaTeiM BOAopoaoM o0bemoM 10 1 BeITeka-
et ra3. [Ipu Temneparype 7°cC MaHOMETp Toka3biBaeT 50 aTM.
UYepes HEKOTOpOE BpeEMs IIPHU TEMIIEpaType 17° C MaHOMETD I10-
Ka3zas Takoe ke naBieHue. Kakas macca rasa ynuia u3z 6aniona?
MomsipHast Macca BOJOpoJa 2 r/MOJIb.

A2. BanHy BMECTHUMOCTBIO 85 J1 HEOOXOAMMO 3aMOJHUTh BOJOM,
MMEIOIICH TeMnepaTypgl 30° C, WCIIONB3Ys BOAY IIPHU 80° C u ntex
npu Temnepatype -20° C. OnpeaenuTh Maccy IlibJa, KOTOPBIA
clieyeT MOJOXUTh B BaHHY. YJ€JIbHAs TEIJIOEMKOCTb BOJIbI
4200 Jx/xr-K, yaenpHas Teriora miaBieHus jabaa 336 kJx/Kr,
ynenbpHas TernaoeMkocTs jbaa 2100 x/kr-K.

A3. Jlns HarpeBaHUsI Ha AJIEKTPOILUIUTKE OT 20° C 1o xumeHus
notpeboBanoch 21 MuH. CKOIBKO BpEMEHH IOCJe 3TOT0 HeoO-
XOJUMO JUIs TOJIHOTO HCHapeHHsl BOAbI? YenabHas TEIIoeM-
kocth Boabl 4200 JIx/kr-K, ynenpHas TeruioTa mapooOpas3oBa-
Hus 2.3 MJx/kr.

Ad4. Temneparypa HarpeBaTells MJI€aJbHOTO TEIJIOBOTO JBUTA-
tenst KapHo 227°C, a TeMIIepaTypa XOJIOAUIbHUKA 27° C. PaGo-
Yyee TeJo JBUTATENs COBEpIIAeT 3a UK padory, paBHyo 10
k/[x. Kakoe koianuecTBO TEmaOThl MOJy4aeT pabouee TelO OT
HarpeBaress 3a OJUH LUKI?

B1. bannon o6bemom 30 conepKHUT cMech BOAOPOAA U TeHs
npu temneparype 300 K u naBnenun 828 xlla. Macca cmecu
paBHa 24 r. OnpenenuTh Maccy BOAOPOJAa M Ielusl B COCTaBE
CMECH.

B2. B cocyn, conepxxamuii 2.5 Kr BoJbl Ipu 15° C, BITYCKAIOT
BoJisiHOM map Maccoit 200 r mpu Temmeparype 100° C. Kaxkas
TEMIIEpaTypa YCTAHOBUTCS MOCIIE KOHAEHCALUN BOJASHOrO napa’?
VYnenpHas termoeMkocTh Boabl 4200 JIx/kr-K, ynenpHas Termio-
Ta napooOpaszoBanus 2.3 MJx/kr.

B3. B snexrpuueckuii kopeitHuk Hamwim Boay oobemom 0.16 1
IIpU TEMIIEpaType 30° C u BKIOUMIH HarpeBarenb. Uepes kakoe
BpEMs TI0CJIE€ BKJIKOYEHMSI BBIKMIIMUT BCA BOJA, €CIM MOIIHOCTh
Harpesarens 1kBt, KIIJ[ narpesarens 80 %? Y nenbHas Temo-
emkocTh Boabl 4200 JIx/kr-K, ynenpHast Teriora mapoodpaso-
BaHus 2.3 MJIx/KT.

B4. Tennosas mammna umeer KITJ 25%. Cpennsis MOIIHOCTD
neperayu TEIIOThl XONIOAWIBHUKY B X0JIe €e paboThl COCTaBI -
eT 3 kBT. Kakoe KOIM4ecTBO TEIJIOTHI MOTy4YaeT paboyee Teno
MaIlIMHBI OT Harpesaress 3a 10 c?
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C1. UneansHblii omHoaToMHBI ra3 B koiauuectBe (.09 moin
HaXOJWUTCS B PABHOBECMH B BEPTHUKAILHOM LWIMHIApPE TIOJ
MopIIHeM Macco 5 kr. TpeHue Mexay MOpIIHEM M CTEHKaMu
muImHApa oTcyTcTBYeT. ATMmochepnoe masnenue 100 klla. B
pe3yabTaTe HarpeBaHMs Ia3a HOpPILEHb MOJHSJICS Ha BBICOTY 4
CM, a TeMIleparypa rasza nojassuiace Ha 16 K. Uemy paBHa 1uio-
ab NOpuIHs?

C2. B cocyse TexuT Kycok mbaa remmeparypoii 0° C. Eciu co-
o6t emy 50 kJIx TemnoTsl, To 3/4 nbaa pactaer. Kakoe ko-

JMYECTBO TEIUIOTHI HEOOXOAUMO CO00-
IIATh COJEPKUMOMY COCyda IOMOJHH- V4
TEJBHO, YTOOBI BECh Jie]] pacTasii U o0pa-
30BaBIIAsCS BOJA Harpeiach 10 TeMIle-
parypsl 20° C? TemnoBbiMu MOTEPAMU N
npeHeOpeub. YaenbHas TEIIOEMKOCTb
Boabl 4200 JIx/kr-K, ymenpHas TeruioTa 0
I1aBieHus apaa 336 kJDK/Kr.

C3. C kakoif HauMEHBIIEH BBICOTHI JOJDKHBI OBUIM CBOOOIHO
najath JOXKJAEBbIE KAk, YTOOBI MPHU yAape O 3eMJII0 OT HUX HE
OCTaJIOCh OBl «MOKpOTO MecTa»? B MOMEHT majieHusi Ha 3eMJTI0
TeMIeparypa Kareib 20° C. VjenbHas TEILIOEMKOCTh BOJbI
4200 Ix/kr-K, ynempHas Teruora mapooOpasoBaHus 2.3
MJlx/kr. COnpoTUBICHHEM BO3JyXa IMpeHeOpeub. YCKOpeHue
CBOGOJIHOTO [a[CHHs CYMTATH IIOCTOSIHHBIM H PaBHBIM 9.8 M/,
C4. 10 Momp HACATHLHOTO OJHOATOMHOTO Ta3a OXJIaJWIH,
YMEHBIIIUB JaBjieHrue B 3 pa3a. 3aTeM ras Harpeiu J0 MepBOHa-
yanpHoil Temmeparypsl 300 K (cm. puc.). Kakoe komuuectBo
TEIJIOThI COOOIIEHO Tra3y Ha yyacTtke 2—37?

N V-D

SJ'ICKTpI/ILICCTBO n
MaracTu3m

Al. JIBa ToueuHbIX 3apsiia +0 U +4(Q HaxoIATCS HA HEKOTOPOM
pPaccTOSHUU APYT OT Apyra. 3apsiibl IPUBEIN B CONMPUKOCHOBE-
Hue. Bo ckoibpko pa3 He0OOXOIMMO YBEITMYHUTH PACCTOSHUE MEX-
Iy HUMH, YTOOBI CHJIa B3aUMOJECHCTBUS MEXIYy HUMHU OCTaJIach
MpexkHen?

A2. IlpuinHKa, MMEIOLIAs TOJOKUTEIbHBIN 3apsiy 10 Kn u
Maccy 10 kr, Bierena B OJIHOPOJTHOE€ MAarHUTHOE IOJI€ BIOJb
€ro CHJIOBBIX JIMHHUN ¢ HadaJbHOU ckopocThio 0.1 M/c 1 nepeme-
cTuiack Ha pacctosue 4 cm. Kakoil ctaia CKOpoCTh NBUIMHKH,
eCITH HaTPSKEHHOCTH Toy1st 10° B/M? JleiiCTBHEM CHITBI TSKECTH
npeHeOpeyb.

A3. Ilpy NoAkIIOYEHNN K MCTOYHHMKY TOKAa PE3UCTOpaA C IJIEK-
TPUYECKUM CONMPOTUBIEHUEM 2 OM CHJIa TOKA B DJIEKTPUYECKOU
uenu Obuta paBHa 2 A. Ilpu moax/IOYeHMHM K MCTOYHHMKY TOKa
pe3ucropa ¢ JIEKTPUYECKUM comnpoTuBieHueM 1 OM cuia B
aneKkTpuueckoi 1enu Obuta paBHa 3 A. Omnpepenuts D/C u
BHYTpPEHHEE COIPOTUBJICHHE UCTOUHUKA.

A4. Kak n3MeHuTCs 4actoTa oOpalieHus 3apsKeHHON YacTHIIbI
B OJIHOPOJHOM MAarHUTHOM IOJI€ TIPU YBEJIUYEHUH €€ CKOPOCTH
B N paz?

AS. Tpancdopmarop moHmxkaer Hanpspkenue ¢ 240 B 1o 12 B.
Bo cko0JIBKO pa3 4uCIO BUTKOB B IEPBUYHOM KaTyLIKE OTIUYa-
€TCS OT YMCJIa BUTKOB BO BTOPHUYHOM?
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B1. /IBa Toueunbix nosnoxkurenbHbIX 3apsaaa 200 aKn u 400 aKn
HaxoJaTcsl B BakyyMe. OIpenenuTh BEIUUNHY HalpsyKEHHOCTH
ANEKTPUYECKOTO TOJSI 3TUX 3apsAI0B B TOUKE, PACIIONIOKEHHOU
Ha MpsAMOM, COEOUHSIOUIEN 3apsibl, Ha PacCTOSIHUM 2.5 M OT
MIEpPBOTO 3apsijia U Ha PacCTOSHUU B 2 pa3a 0oJIbIIEM OT BTOPOTO
3apsja.

B2. B 01HOpOHOM 3JIEKTPUYECKOM T10JI€ Hanpsi>KeHHOCThIO 200
B/M HEMOABMXHO «BUCHT» MBUIMHKA, 3apsn KoTopou 40 wK.
UeMy paBHa Macca MbUTMHKHU?

B3. Pe3ucropsl moouepeHO MOAKIIOYAIOT K UCTOYHUKY MOCTO-
SHHOTO ToKa. CONpOTHUBIIEHUS PE3UCTOPOB COOTBETCTBEHHO
paBubl 3 OM 1 12 OM. MoIHOCTh TOKa B pe3UCTOpPaX OJUHAKO-
Ba. UeMy paBHa cuiia TOKa B e ?

B4. YuacTok mpoBOJHMKAa HAaXOJUTCS B MarHUTHOM IIOJI€, UH-
nykuusi Kotoporo 50 mTin. Cuna 3neKTpudeckoro Toka, mpote-
Karouiero mo mpoBogHUKY, paBHa 10 A. Ilpu nepememenun
MIPOBOJHUKA Ha 8 CM B HANpaBJICHUM ICHCTBHUS CHiIbl AMrepa
nosie copepiuaer padory 0.004 [x. Uemy paBHa JuiMHA ydacTKa
npoBoAHUKa? [IpOBOJHUK pacnosoKeH NEpHeHIUKYISIPHO JIH-
HUSM MarHUTHOM MHTyKIUH.

BS. HampspkeHne Ha KOHITaX MEPBUYHONW 0OMOTKH TpaHchopMa-
topa 127 B, cuna toka B Heil 1 A. HanpsbkeHue Ha KOHIIaX BTO-
puuHOi oOMoTKHM 12.7 B, cuma Ttoka B Helt 8 A. Uemy paBeH
KIIJI tpanchopmaTopa?

C1. B aByx BepmuHax (Toukax 1 u 2) paBHO-
CTOPOHHEIO TPEYrOJbHUKA CO CTOPOHOH a
MOMEMICHBI 3apsaasl +0 u -2q (cM. pwuc.). a
Onpenenuts HaAIPSYKEHHOCTD 3JIEKTPUYECKOTIO

1oJis B TOYKe 3, SBISIOLICHCS TpeTbel Bep- 1 3
LIIMHOW 3TOrO TpeyroyibHUKa. M3BeCTHO, 4TO

TOUEYHBIN 3apsil ( CO3JAaE€T Ha PACCTOSHUU a 3JIEKTPUUYECKOE
noJie HanpspKeHHOCThio 10 MB/M.

C2. Ha HeusBecTHON IUTaHeTe JUIsl U3MEPEHMS] YCKOPEHUS CBO-
00JHOTO Ta/ICHUS MCIOIb30BAIM MAJICHbKHI MIapuK Maccor 1 r
u 3apsaoM 2.5 MxKn. Oka3anock, 4To B FOPU30HTAIIBLHOM 3JI€K-
TpUYEeCKOM TMosie HampspkeHHocThio 2000 B/M HMTH ¢ mojBe-
LICHHBIM Ha HEH MaJeHbKUM HIapUKOM OTKJIOHWJIACh HA 45°% ot
BepTUKaIH. 1o 3TUM JAaHHBIM ONpEAETUTh YCKOpEHHE CBOOO/I-
HOTO IaJIeHUs Ha IJIaHeTe.

C3. K 01HOpOJHOMY MEIHOMY LMJIMHAPUYECKOMY IPOBOJHUKY
mHOW 10 M mpunoxkunu pasHocTs noTeHuanos 2 B. Omnpene-
JIUTh TIPOMEXYTOK BPEMEHHM, B TEUEHHE KOTOPOIrO TeEMIeparypa
npoBoHUKa TToBbIcUTCS Ha 10 K. I3MeHeHneM conpoTHUBIEHUS
MPOBOJIHMKA U PACCEMBAHUEM TEIIa MPU €ro HarpeBaHWUU Ipe-
HeOpeub. [lnotHocTs Menu 8900 kr/M”, yAeIbHOE CONMPOTHBIIE-
HUE Meau 1.7-10°® OM-M, ynenbHas TemioeMKocTh Meau 380
Jx/xr-K.

C4. I'opu3oHTaIBHBIN TPOBOMASIINN CTEPKEHD MPSAMOYTOJIBHOTO
CEUEHHUsl NOCTYNATEIbHO IBUXKETCS C YCKOPEHMEM BBEpPX IO
IJ1aJKOM HAKJIOHHOW TJIOCKOCTH C YIJIOM HakKJIOHA 30° B OJTHO-
POJHOM MArHUTHOM Ti0Jie (BEKTOp MArHUTHOM HHAYKIIHH
HalpaBJieH BEPTUKAJILHO BBEpX, ero moayib paseH 0.2 Ti). Ilo
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CTEPKHIO poTeKaeT TOK 4 A. OTHOIIEHUE MACChI CTEPKHS K €r0
mmHe 0.1 xr/mM. OnpenenuTs yCKOpEeHUE, ¢ KOTOPBIM JBUKETCS
CTEpKEHb.

C5. MenHoe KoJbLOo U3 MPOBOJA IUAMETPOM 2 MM pacIoJIOKe-
HO B OJHOPOJHOM MAarHUTHOM I10JIe, MarHUTHAsE UHAYKIUS KO-
TOPOTO MEHSETCS M0 MOAYII0 co ckopocthio 1.09 Tn/c. [Tnoc-
KOCTh KOJIbLIa NEPIEeHIUKYISPHA BEKTOPY MArHUTHONH HHIIYK-
nuu. Yemy paBeH AuameTp KOJbla, €CIM BO3HMKAIOIUN B HEM
WHAYKIIMOHHBIA TOK paBeH 10 A? VYienbHOE CONpPOTHUBIIECHHUE
memu 1.72-10° Omom.

Omnruka. Crnenu-
ajbHasi Teopus OT-
HOCHTEITLHOCTH.
dusuka aTomMa 1
aTOMHOTO sifjpa

Al. OnpenenuTh yBEIWYCHHE, JaBaeMoOe JHMH30H, (OKycHoe
paccrosgHue kotopoil paBHo 0.13 M, eciv npeaMer OTCTOUT OT
Hee Ha 15 cm.

A2. Onpenenuts ATUHY CBETOBOM BOJHBI JIJISl TUHUH B AUdpak-
LHOHHOM CIIEKTPE TPETHErO MOPSAAKA, COBIANAOIIECH C JIMHUEH
YETBEPTOro MOPsIAKA C JIMHOM BOJHBI 510 HM.

A3. DHeprusi Mokos MPOTOHA paBHA 9.4.10° 5B. Ha ckonbko
TMIOJIHAsL SHEPTUsl MPOTOHA MPHU CKOPOCcTH mpoToHa 0.6¢ mpeBoc-
XOJIUT €r0 SHEPTHIO TTOKOs?

A4. DuHeprus nepBoro ¢poToHa B 2 pa3a 00JblIe YHEPTHH BTOPO-
ro. Bo ckonbKko pa3 oTIIMYar0TCsS UMITYIIBCH ATHX (POTOHOB?

AS. B HavanpHBIM MOMEHT BpeMeHH ObL10 1000 aTOMHBIX siaep
M30TOMa C NepruoJoM noaypacnaaa 5 MuH. CKOJIBKO siiep 3TOTO
M30TOIa OCTaHEeTCsl HepacnaBimumucs uepe3 10 mun?

B1. Ha sxpane ¢ moMoIp0 TOHKON JTUH3BI ¢ POKYCHBIM PacCcTO-
sHueM 30 cM MoJIydeHO YeTKoe M300paxKeHue MpeaMeTa ¢ TpeX-
KpaTHbIM yBenuueHueM. KakoBo paccTostHHMEe OT mpeaMmeTa J0
9KpaHa ¢ ero u3o00pakeHueM?

B2. Jludppakumonnas pemerka nMeer 120 mTpuxoB Ha 2 MM.
Haiitu nnvuHy BOJHBI MOHOXPOMATUYECKOIO CBETA, MaJAOIIETO
Ha pelIeTKy, eCIM NepBbIi MaKCUMYM Ha0JII0/1aeTCsl MO/ YTIIOM,
cunyc kotoporo 0.06.

B3. Kpacrast rpannia $horodpdekra HexkoToporo Merama 6-10
I'n. Haiitn yacTOTy majaromero cBeTa, €CJIM BBUIETEBIINE C I10-
BEPXHOCTH MeTasia (POTORIEKTPOHBI OTHOCTHIO 331€P)KUBAIOT-
Csl CETKOM, MOTEHLIMa KOTOpOoil cocTasisier 3 B.

B4. PryrHas namna umeetr MomHOCTh 125 BT. CKOIBKO KBAaHTOB
CBETa HCITYCKAEeTCS €XECEKYyH/HO IpH H3IY4YE€HUU C JUIMHOMN
BOJIHBI 579 HM?

BS. Ilepuon nmonmypacnana ctponmus 29 ser. Yepes CKOJIBKO JIET
MpOU30iiIeT pacnan 7/8 OT MepBOHAYAIBHOTO YHCIA PaJHoaK-

TUBHBIX sifiep?

C1. B nHo Bosoema BepTHKAIBHO 3a0UTa CBas JUIMHOW 3 M Tak,
YTO €€ BEPXHUU KOHELl HaxOoAUTCs noja Bofnou. Haiitu nnuny te-
HU OT CBaW Ha JHE BOJOEMa, €CIIU yTOJI MaJCHUS COJTHEUHBIX JIy-
Yyell Ha MOBEPXHOCTh BOJbl PABEH 30°. mokasarens MPEIOMIICHUS
BOMtbI 4/3.

C2. Kakoit HanOonpIINi MOPSAOK CIIEKTPa MOKHO HAOIIOATh C
MTOMOIIIBIO TU(PPAKITMOHHON perieTkd, uMeromied 500 mTpuxos
Ha 2 MM, TIpU OCBEILIEHUH €€ CBETOM JUIMHOW BOJIHBI 720 HM?
C3. B nByx onbiTax mo ¢otodhdexTy MeTautmiecKas miacTiHa
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obrydanack cBeTOM ¢ JiuHaMu BoJIH 350 HM u 540 HM. Makcu-
MaJIbHasi CKOPOCTh (POTOIIEKTPOHOB B MEPBOM OIBITE ObLIa B 2
pa3a Ooubliie, yem Bo BTopoM. KakoBa pabora BbIxoja C IoO-
BEPXHOCTH MeTasuia?

C4. MoHOXpOMaTHYECKU MYYOK TMapajuiesbHbIX Jydeil co3pa-
eTCSl HCTOYHMKOM, KOTOPEIiA 3a 8-10™ ¢ m3myaaer 5-10* doro-
HOB. DOTOHBI TAIAFOT MO0 HOPMAIH HA MJIOMAAKY TuTomaaso 0.7
cM’ U CO3IAI0T JaBJICHUE 1.5-10° Ia. ITpu stom 40% ¢oroHoB
OTpakaeTcs, OCTAbHBIC TMOMIOMATC. OnpenaenuTs UIHHY
BOJIHBI U3 Ty4YCHHUS.

CS5. Kakas o (B mpoOLIEHTax) paJMOAKTUBHBIX sIIEp OCTAHETCs
HepaclaBllIeiics yepe3 UHTepBajl BPEMEHH, PaBHbII JIBYM Mepu-
oJlaM roxypacnaza?

N

BOoo~NOGOR~®W

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

[IpuMepHBIE TEMBI IPE3EHTALMN U TOKJIA10B
dusnyeckas KapTHHA MUPA — OCHOBA €CTECTBEHHOHAYYHON KapTHHBI MUpA.
@OyHIaMEeHTaJIbHbIE 3aKOHbI (PU3UKU — OCHOBA COBPEMEHHOH MapaJurMbl HAy4YHOTO MBbIILIE-
HUSL.

KopnyckyisipHast 1 KOHTHHYaIbHasl KOHLIETILIMY OIUCAHUSI IIPUPOJIBI.
JIMCKPETHOCTD U HENIPEPBIBHOCTD B IIPUPOJE.

CrtpykTypa MaTepuaibHOTO Mupa. Y cTpoiicTBo Beenennoii.

[Topsimok u OecnopsiioK.

[ToHsITHSA B3aMMOIEMCTBUSI, COCTOSAHUSA. Y IOPSAIOYEHHOCTh U Xa0C B MPUPOJIE.
ITonstue snTponuu. [IpuHiun Bo3pacTaHus SHTPOIIUH.
[Topsnok-0ecrops 10K B IPUPOJIE U COLUAIBHBIX CTPYKTYpaX.
buotexHonoruu u Oyayuiee HUBUIN3AIUH.

B3aumocBsi3p 6M0I0rH4eCcKON U KYJIbTYPHOU 3BOIOIHIH.

Brnusinue Kocmoca Ha sBosroruio 6uocheps.

I'ennas nHxeHepus: MpoOJIEMbl U EPCTIEKTUBHI.

I'unoTe3bl NPOUCXOKIACHMS JKU3HU Ha 3eMIIE.

3HaueHue U PyHKIUHA HAyKH B COBPEMEHHOM OOIIECTBE.

KocMmonornueckas moaens pacinpenus BeeneHHoi.

Meramup: coBpeMeHHbIe acTpOpU3NUECKHE U KOCMOJIOTMUECKUE KOHIEIIUH.
Hayka u nceBoHayuyHble (OPMBI TyXOBHOH KYJIbTYpPHI.

[IepcnieKTHBEI SBOJIIOLIMH YEJIOBEKA: PEAIIBHOCT U BO3MOKHOCTH.

ITpobnema mpoucxosxaeHus BeeneHHON B COBpeMEHHONW KOCMOJIOTHH.
[IpoGnema mpoucxoxaeHNs YelloBeKa U O0IIeCcTBa, €€ MUPOBO33pEHUECKOE 3HAYCHHE.

[IpuMepHBIil CIMCOK BOMPOCOB K IK3aMEHY

Mexannyeckoe aBuwkeHne. OCHOBHasg 3amada MexaHuku. Cucrema orcuera. MarepuanbHas

TOUYKA — MOJIEJIb MEXaHUKH. Pa3aensl MexaHUKH.

Kunemaruka. Tpaextopus. Ilyte. Mexannyeckoe nBHKeHHE MO BUAY TpaeKTopuu. CrocoObl
ONMCaHUs JBWKEHUA. Paguyc-BeKTOp NOJI0KEHNSI MaTEpUAJIbHON TOUKH. Y paBHEHUE NBUKEHUS. Bek-
TOp MEepeMEeLIeHHs] MaTepHallbHOM TOUKH (BEKTOpHas, KOOpAMHaTHas ¢opma, Moaynb). CKOpOCTh Ma-
TEPUATILHOU TOUKH. Y CKOPEHHUE.

[TpstmonHetHOE paBHOMEPHOE JIBUKEHUE, YpaBHEHUE JBUKEHUSI, €ero rpaduieckoe MpeacTaB-

JICHHUC.

HpHMOHHHCﬁHOC PaBHOIICPEMCHHOC OBHUXXCHUC, YPABHCHUC JBUKCHHUC, €TI0 rpa(pnqecxoe

Mpe/iCTaBJICHHE.
Jlunamuka. Cuna: TposIBIEHHS, OCOOCHHOCTH, NMPHHLUI CYNEPHO3ULIUU, METOIBl M3MEpPEHHUS
cun. MueptHoCcTh. Macca. UMnynibc MaTepuaibHONM TOUKH.
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3aKOHBI KJIaCCHUECKON MexaHukH (3aKoHbl HbloTOHA). | 3akoH kiaccudeckoil mexaHuku. Il 3a-
KOH KJjiaccuueckoit Mmexanuku. immynsc cuibl. |1l 3akoH knaccuyeckoit MexaHUKU. 3aKOH BCEMUPHOTO
TATOTEHUS. ['paBUTALIMOHHAS TOCTOSIHHASI.

Cwita Tsoxectu. Bec tena. Cunbl ynpyroctu. edopmanuu: ynpyrue u Heynpyrue. Bunbr ympy-
rux aedopmaruii. Xapaktepuctuku aedopMaruii: abCcooTHOE YIJIMHEHNE, OTHOCUTEIBHOES Y THHE-
HUE, MEXaHMUYeCKoe HanpsbkeHue. 3akoH ['yka. Cunna TpeHus: cuila TPeHUs ITOKOs, MAKCUMaJbHasl CH-
Jla TPEHUs MOKOs, KO3()PHUIMEHT TpeHHs, crujla TPEHUS CKOJIbKEHUs. J[BIKEeHHE Tella M0 HAKJIOHHOM
IJIOCKOCTH. /[BH>KEHHE Te, CBA3aHHBIX HEBECOMOM HEPACTSHKUMON HUTHIO. Cuna Apxumena.

3aKoH coXpaHEHHUs UMIysbca. MIMIynbc cUCTEeMBbl MaTepuaabHBIX TOYEK. 3aMKHYyTash CUCTEMa
TeJl. YpaBHEHUE U3MEHEHUS UMITYJIbCAa CUCTEMbl MaTEPUAIIBHBIX TOUYEK.

3aKOH COXpaHEeHMs IOJHOW MexaHW4eckod sHepruu. Mexanuueckas padora. I'padudeckoe
npencraBieHne padorel. KoHcepBaTuBHBIE (MOTEHIMANIbHBIE) cuiibl. HekoHcepBaTUBHBIE (IUCCHIIA-
TUBHBIE) CHIIbl. MommHocTh. Koaddunuent nonesnoro aeiictsus. Mexanudeckast sueprusi. Buast me-
xaHuueckoit sHepruu. Kunerndeckas sueprus. Teopema 006 M3MEHEHUN KMHETHUYECKOM SHEPTUH Tela.
Kunernueckasi sHeprusi cucteMbl mMaTepualibHbIX Touek. [loreHuuanvHas sueprus. [lotennuanbHas
sHeprus ynpyro aepopmupoBanHoro tena. [lorenuuansHas sHeprus cuiibl Tspkectu. [lonnas MexaHu-
YecKas SHEPrusi. 3aKOH COXPAHECHHUSI TIOJTHOM MEXaHHUYECKOU SHEPTHUH.

DJIEKTPOCTaTUKA. DJIEKTPUUYECKUM 3apsll, ero cBorcTBa. 3akoH Kymona. Onekrpocrarnueckoe
noje. HanpsykeHHOCTh — CUJIOBasi XapaKTEPUCTUKA JIEKTPOCTATUYECKOro most. HanpsokeHHOCTh 1o-
JIs, CO3JJaHHOTO TOYEUHBIM 3JIEKTpUUYECKUM 3apsiaoM. [IpuHuun cynepno3unuu nojed. CUiIOBbIE JIH-
Huu. OTHOPOIHOE SIEKTpOCTaTHUeCcKoe moJie. [loTeHIMan — 3HepreTUYecKas XapakTepUCTUKA dJICK-
TpocTtatruueckoro nosisd. [loreHunan nomis, CO34aHHOTO TOUEYHBIM JIEKTPUUECKUM 3apsaoM. [IpuHnmn
cyneprio3unuy mnosied. PasHocts morenmmanoB. Hampsokenue. DKBUMOTEHIIMATBHBIE TOBEPXHOCTH.
CBs13b pa3HOCTH MMOTEHIMATIOB U HAPSHKEHHOCTH.

OnekTpoeMkocTb. KonaeHcatopel. Buabl KoHAEHCATOPOB. DIIEKTPOEMKOCTh IMJIOCKOTO KOHJICH-
catopa. CoequHEeHNEe KOHJEHCATOPOB. DHEPTHsl ANEKTPUUECKOTO TOJIA.

OnekTpuyeckuii Tok. Cuia Toka, ero MIOTHOCTh. Y CJIIOBHSI CYIIECTBOBAHUS 3JIEKTPUUECKOTO TO-
ka. DJIC. 3akon Oma 11 OAHOPOJHOrO ydacTka uenu. ConpoTUBIEHUE NPOBOJHUKOB. CoeTMHEHNE
MPOBOAHUKOB. 3akoH Oma Juid nosHoM nenu. Pabora M MOIIHOCTB MOCTOSIHHOTO 3JIEKTPUYECKOTO TO-
ka. TemoBoe JeHCTBHE JEKTPUUYECKOTro TOKa. 3akoH J[xoyns-Jlenua.

Marnetusm. MarautHoe nose. XapakTepuCTUKH MarHUTHOTO 10JI1. BEKTOp MarHUTHON MHIYK-
LMY — CWJIOBAs XapaKTEPUCTHUKAa MarHUTHOTO noJjisi. Hanpasnenue u Moaenb BEKTOpa MarHUTHOW WH-
OyKiud. JIMHUM MarHuTHOM MHAYyKIMKH. MarHuTHei moTok. Cuna Ammnepa: MOIYJb M HalpaBlieHUE.
Cuna Jlopennia: Moayns U HampaBieHHe. MarHuTHas MPOHUIIAEMOCTh BemlecTBa. [{ua-, mapa- u ¢ep-
POMarHeTHKH.

DNIeKTpOMarHuTHasE UHAYKIMUSA. 3aKOH 3JeKTpoMarHUTHOM MHAyKuuu. IIpaBuno Jlenna. Camo-
uHAyKIUS. UHIyKTUBHOCTE. Y paBHEeHHe MakcBesuia U X TPaHUIIbl IPUMEHHUMOCTH.

Onruka. ['eomerpuueckas ontuka. CBeTOBOM Jyd. 3aKOH HPSIMOJIMHEMHOIO PacnpoCTpaHEHUs
ceera. OTpaxkeHue. 3epKaIbHOE U PaCCEIHHOE OTpakeHue. 3aKoH oTpaxkeHus. [lnockoe 3epkano. I1o-
CTpoeHHe M300pakeHus B IMJIOCKOM 3epKalie, ero CBOWCTBa U xapakTepucTuku. Chepuueckoe 3epkaio.
OnTtuueckuii eHTp, HOKyC chHEeprUvecKoro 3epkayia, onTudyeckue ocu. I[locTpoeHune n300pakeHus B
chepruecKkoM 3epkalie, ero XapaKTepUCTUKH. YTON MaJACHUS, YIOJd OTPAKEHHUs, YTOoJ MPEIOMIICHUS.
3akoH npenoMieHus. AOCOMIOTHBIN MTOKa3aTelb NpeioMieHus cpeasl. [Ipenomienue cBera Tpeyroib-
HoU npusMoi. [lonHoe orpakeHue cBera. [IpenenbHbli yroil MoJHOro OTPAaKEHHS CBETA.

[Ipenomnenue cBeta Ha cheprUUeCcKOil rpaHuIle pasaena cpea. JIna3bl, ux BUABL. TOHKHE JTUH3HI.
OnTtuueckuil neHTp auH3bl. Ontudeckue ocu. I'maBHas ontuueckas ocb. Pokyc. dokanbHas mioc-
KocTh. @oKycHOE paccTosiHue. Dopmyiia TOHKOM JMH3bI. OnTryeckas cuiia JTuH3bL. [IpaBuio 3HaKOB.
JIuneitHoe yBenuueHue n300pakeHus. I paHuIbl IPUMEHUMOCTH F€OMETPUUECKON ONTHKH.

Bonnogas ontuka. Untepdepenmus. Hudpaknus. Jucnepcus. [lonspuzamms.

KBanToBas ontuka. KBautel. ®opmyna [Tnanka. [locrostuuas [1nanka. @oronsl. Macca ¢oToHa.
KopnyckynsipHO-BOJIHOBOM Tyau3Mm.
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TepMoIMHAMUYECKUI U CTaTUCTUYECKUM MOIXOIbI K PACCMOTPEHMIO TEIUIOBBIX sBICHUU. Mne-
QJIbHBIN ra3 — MOJENb MOJIEKYJISIpHON (pu3uku. OCHOBHBIE MOJOKEHUS MOJIEKYISIPHO-KHUHETUYECKOU
TEOPHH, UX 000CHOBaHUSA. MaKpo- 1 MUKPOCUCTEMBI TEJL.

Tepmonunamuueckas cucrema. HyneBoe Hadano tepmMoavHamMuku. TepMoanHaMuUYecKue mapa-
METpBI: TEMIIEpPATypa, NaBjicHHuE U 00beM (CIIOcOOBl M3MEpeHHs). Y paBHEHUE COCTOSHUS UICaTbHOTO
raza: ypaBHenue Kianeiipona, ypaBHenue MenpaeneeBa-Knaneiipona. M3omnpoueccel. ['a3oBbie 3aKo0-
Hbl. CMeCH UIeaNIbHBIX T'a30B, 3aKOH JlanpToHa. BHyTpeHHsIs1 sHEeprus, crnocoObl ee n3MeHeHus. BHyT-
pEHHSS SHEprus uaeabHOro ra3a. Pabora B repmonunamuke. Ternonepenauya. KonmuuecTBo TEmaoThI.
TennoeMKOoCTh: yAenbHas TEINIOEMKOCTh, MOJISIPHAs TEIJIOEMKOCTh. Y paBHeHUE Maitepa. KonnuectBo
TEIUIOTHI MPU pa3InyYHbIX nporneccax. [lepBoe Hauano TepmoaunaMuku. [Ipumenenre nepporo Havasna
TEPMOJIMHAMUKH K U3o0mpoueccaM. AnnabatHsiii mpouecc. TeroBble MamuHbL. MeanbHas TeruioBas
mamuHa, ee KIT. Iukn Kapno.

Hacpiennslii nap u ero cBoiicrBa. BnaxxHocTs Bo3nyxa. AOCONIIOTHAs U OTHOCUTENIbHAS BIIaXK-
HOCTb. Jlepuuut BraxxHoCTH. Touka pochl.

Cpennsisi ckopocTh JABMKeHUsI 4dacTul. CpenHsisi KBaJpaTU4HAs CKOPOCTb JBUYKEHHS YAaCTHII.
Kunernueckast sHeprusi MoCTyNaTeIbHOIO IBHXKEHHSI MOJIEKYJI U €€ CBS3b C TeMIiepaTypoil. OCHOBHOE
ypaBHeHne MKT uneansHoro rasa.

Monens atoma Tomcona. OnbiTel Pezepdopaa. Moaens atoma Pesepdopaa. [loctymnarsr bopa.
Crpoenue aromHoro sipa. IIporonHo-HelTponHas Mozensb siipa aroma. Hykinonsl. MaccoBoe uuco.
H3oTomsl.

5.4. Meroan4yeckue MaTepHaJibl, ONpeAesiOIHe NMPoUeIyPbl OLEeHHMBAHHUS 3HAHUI, YMEHHI,
HABBIKOB M (WJIM) ONBITA 1eSITeIbHOCTH, XapAKTePU3YIOIIUX 3Tanbl GOPMUPOBAHUA KOMIIETEH-
1107078

ConocTtaBUMOCTh PEUTUHIOBBIX MOKa3aTelel CTyAEHTa MO pa3HbIM JUCHUIUIMHAM U banibHO-
PEUTHHIOBOM CHCTEMBI OLIEHKH YCIIEBAEMOCTH CTYJEHTOB O00ECIeYMBAeTCs MPHUHITHEM €IUHOTO Me-
XaHW3Ma OLEHKU 3HAaHUU CTYJEHTOB, BBIPQXXEHHOIO B Oajuiax, corjiacHo kotopomy 100 G6aioB - 310
MIOJTHOE YCBOGHME 3HAHWM 10 y4eOHON AMCLUILIMHE, COOTBETCTBYIOIIEe TpeOOBaHUAM y4yeOHOM mpo-
IpaMMBlI.

MaxkcuManbHbIN pe3yabTaT, KOTOPBIA MOXKET ObITh JOCTUTHYT CTYJIEHTOM IO KakJoMy u3 bio-
KOB peiTrHroBoi onenku — 100 Gaos.

OtBer oOyuaromierocsi Ha 3K3aMeHE OLIEHHMBaeTcsd B Oajlax C Y4eTOM IIKalbl COOTBETCTBHS
PEUTHHIOBBIX OLIEHOK MATHOAIBHBIM OLEHKaM.

B 3aueTHO-7K3aMEHALIMOHHYIO BEIOMOCTh M 3a4ETHYIO KHUKKY BBICTaBJISIFOTCSI OLIEHKH IO IIsi-
TUOAITILHON LIKaJe U PEUTUHIOBbIE OLIEHKH B Oaiax.

IIpy momy4eHHH CTYyJE€HTOM Ha DK3aMEHE HEYNOBJIETBOPUTEIBHOW OLIEHKH B BEIOMOCTbH BBI-
CTaBJII€TCS peUTUHIOBas olleHKa B Oamax (<40 GamnoB), COOTBETCTBYIOMIAsA (AKTUYECKUM 3HAHUSIM
(oTBETY) CTyIEHTA.

Kputepun oneHky 3HaHUH CTYIEHTOB B paMKax KaxaoW yuyeOHOW TUCIHMIUIMHBI WU TPYII
JMCLUIUIMH BBIpaOaTHIBAIOTCS MPENoAaBaTeNIIMU COTIIACOBAaHHO Ha Kadeapax yHMBEpCHTETa UCXOJs
13 TpeboBaHuit 00pa30BaTENbHBIX CTAH/IAPTOB.

MIkana oueHUBAHUSA IK3aMeEHA.

Kpurtepuu oneHuBanus Banabl

[TomHBIe ¥ TOYHBIE OTBETHI Ha JIBa BOMPOCA dK3aMeHAIMoHHOTro Omiera. CBo- 21-30
0o/mHOE BIIaJICHUE OCHOBHBIMH TEPMHUHAMH M TOHATHSIMHU Kypca; IMOCIeI0Ba-
TENIbHOE U JIOTHYHOE U3JIOKEHHE MaTepHajia Kypca; 3aKOHYCHHBIC BBIBOJBI H
0000IIeHNsT IO TEME BOIPOCOB; MCYEPIBIBAIOLINE OTBETHl HA BOIMPOCH NPHU
cliaye IK3aMeHa.

[TonHbIe ¥ TOYHBIC OTBETHI HA JIBA BOMPOCA IK3aMEHAITMOHHOTO OmiieTa. 3HaHUE 14-20
OCHOBHBIX TepMI/IHOB nu HOHHTHI>'I Kypca; IIOCJICOOBATCIIBHOC M3JIOKCHHUC MATC-
puaia Kypca;, ymMmeHue GopMyaIupoBaTh HEKOTOPhIE 000OIICHHS IO TEME BOIIPO-
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COB; 1OCTATOYHO IMOJIHBIC OTBCTHI HAa BOIIPOCKI IPHU CAaY€ DK3aMCHaA.

[TonmHBI W TOYHBIA OTBET HAa OJMH BONPOC 3K3aMEHALMOHHOTO Omiera. Yo0- 8-13
BJICTBOPUTENIFHOE 3HAHWE OCHOBHBIX TEPMHHOB M IOHATHI Kypca; yIOBJIETBO-
pUTEIIbHOE 3HAHWE WM BJIAJICHUE METOJAMHU M CPEJCTBAMH PEUICHUS 3a/ad; He-
J0CTaTOYHO MOCJIEI0BATEIFHOE H3JI0KEHHUE MaTepHaa Kypca; yMeHue Gopmy-
JIMPOBATh OTJICIbHBIC BBIBOJIBI M 000OIIECHHS IO TEME BOIIPOCOB.

IlonHBIN ¥ TOYHEINA OTBET HA OJIMH BOITPOC 3K3aMCHAIITMOHHOT'O Ouera U MeHee. 0-7

Hroropas mkaja BbICTaBJIEHHS OICHKH 110 JUCHUIIJIMHE.

OreHka 1o 5-0aJuIbHOM cUCTEMe Ouenka o 100-0amnsHOM cHUCTEME
OTJIUYHO 81 -100
XOPOIIIO 61 - 80
yJIOBJICTBOPUTEIHHO 41 - 60
HEYJIOBJIETBOPUTEIHHO 0-40

6. YYEBHO-METOAUYECKOE U PECYPCHOE OBECIIEYEHUE JUCIHUIIJIMHbI
6.1. OcHoBHas JuTEpaTypa:

1. O6uwmit ¢usznyeckuii MpakTUKyM: omnTHka : ¢0.1a0.padot / BacunbuukoBa E.H.,coct. - M. :
MI'OY, 2015. - 64c. — TekcT: HEMOCPEACTBEHHBI.
2. banutayeB FO.A. @yHaameHTalbHBIE KCIEpUMEHTHI (pusuku: Kypc nekuuii / FO. A. bamnaues,
. JI. bornanos. - M. : JEHAH/I, 2012. - 240c. — TekcT: HEMOCPEACTBEHHBII.

6.2. JlonosiHuTEIbHAS JIMTEPATypa:

1. DnemenrtapHblil yaeOHHUK pusukn: yued.mocodue B 3-x T. / Jlauncoepr I'.C.,pen. - 10-e
u3 . nepepad. - M. : AO3T Illpaiik, 1995. - 608c. — TekcT: HemOCpeACTBEHHBIH.
2. 3oteeB, A.B. OOmas ¢usuka: yaboparopHbie 3amaud : ydeOHOe MmocoOue s BY30B /
A. B. 3otees, B. b. 3aiiues, C. J[. AneknepoB. — 2-e u3f., ucnp. u jpon. — Mocksa : Uzna-
tenbcTBO KOpaiit, 2023. — 251 ¢. — (Bwicmiee o6pazoBanue). — ISBN 978-5-534-04283-2. —
Texkcr : osnekrponHslid // OOpazoBarenbHas miardopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/514541 (nara obparmenus: 26.06.2023).
3. by6HoB, B. A. ®u3nueckuil npakTUKyM (MEXaHUKa, SIEKTPUYECTBO U MarHeTH3M) : yuyeOHoe
nocobue / B. A. byonos, A. XK. Huzamos, H. H. Ckpeinauk. — MockBa : MocKoOBCkHii ropoi-
cKoi nmeparornueckuit yauusepcuret, 2010. — 294 ¢. — TekcT : anekrponHsii // Lndposoit
obpazoBarenbHbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/26646.html (nara oopamienus: 26.06.2023). — Pexxum nocryma:
JUISL aBTOPU3UD. MOJIb30BaTENEH
4. bapabanoBa H.H. Beenenue B oOmuit ¢usnueckuit npaktukym / H. H. bapabanoBa. - M. :
MI'OVY, 2012. - 42¢. — TekcT: HENOCPEACTBEHHBII.

5. banbsa O.I1. ®usuka. CrpaBounuk. EI'3. M.: Dkemo, 2009.

6. Bombkenmreilin B.C. COopHHK 33134 110 001meMy Kypcy Gu3uKu: yded. mocoOue /i BTY30B /
Bonbkenmreiin B.C. - 12-e u3z.,ucnpas. - M. : Hayka, 1996. - 400c. — TekcT: HenocpeCTBEHHBIH.

7. Kabapmuu O.®. ®usmka : cripaB.Marepuaisl : yueod.mocooue / O. @. KabapauH. - 2-e u3 ., aom.
- M. : Ilpocsemenue, 1988. - 367c. — TekcT: HEMOCPEACTBEHHBIN.

8. BacuipumkoBa, E.H. Dnemenrtapras ¢usuka: CripaBOYHHK:ONpeaeTeHUS GU3HISCKUES BETH-

YHHBI,3aKOHBI,cripaBounbie Tabmuiel / E. H.BacunbuukoBa, H. U. Komkun. - Mocksa : Cronerue,
1996. - 304c. — TekcT: HEMOCPEICTBECHHBIMN.

6.3. Pecypchbl uHGOPMAIHOHHO-TEJIEKOMMYHHKANIMOHHO# ceTH « UHTepHeT»
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https://urait.ru/bcode/514541
https://www.iprbookshop.ru/26646.html

1. http://mgou.ru/index.php?option=com content&task=view&id=48&Itemid=614
2. Hayunas snektponHas 6ubnuoreka http://elibrary.ru

7. METOAUYECKHUE YKA3AHUSA 110 OCBOEHUMIO JUCHUIIJINHBI
1. Meroanueckue peKOMEHIAUNHU 10 OArOTOBKE K IPAKTUYECKUM 3aHATHSIM.
2. Meronuueckue peKOMEHJAIMK 110 OPTaHU3aIMH CAMOCTOATEIBHOM pabOoThI 10 TUCIUITIIMHAM.

8. UH®OPMAIIMOHHBIE TEXHOJIOT'UM J1J1s1 OCYHIECTBJIEHUS
OBPA3OBATEJIBHOI'O ITPOLHECCA 110 IUCIIAIIJIMHE
JInneH3noHHoe MporpaMMHoe odecreyeHune:
Microsoft Windows
Microsoft Office
Kaspersky Endpoint Security

NudopMmanmoHHbIie CIPABOYHBIEC CHCTEMBbI:
Cuctema TAPAHT
Cucrema «Koncynprantl iroc»

[IpodeccnonanpHbie Oa3bl JAHHBIX
fgosvo.ru — IMopran denepanbHbIX FOCYIAPCTBEHHBIX 00Pa30BaTEILHBIX CTAHIAPTOB BBICIIETO 00pa-
30BaHUs
pravo.gov.ru - ObunuaisHeIH HHTEPHET-IIOPTAI IIPAaBOBOH HHMOPMAIIUU
www.edu.ru — ®enepanbhblii moprai Poccuiickoe o0pa3oBaHue

CB0060HO pacnpocTpaHseMoe NMPorpaMMHOe 00ecrieyeHHe, B TOM YUCIIe OTE€YECTBEHHOTO MPOo-
W3BOJICTBA

OMC IIneep (st Bocripou3BeAeHHsI DIEKTPOHHBIX Y4eOHbIX Moyneit)

7-zip

Google Chrome

9. MATEPHAJIBHO-TEXHUNYECKOE OBECIIEYEHHUE JTUCIHUIIJIMHBI

MarepuanbHO-TEXHUYECKOE 0OecTieueHre JUCITUTUTMHBI BKITIOYAET B CeOsI:

- yueOHbIe ayIUTOPHUH A7 TPOBECHUS yUEeOHBIX 3aHATHI, OCHAIIEHHBIE 000PYIOBAaHHEM U TEX-
HUYECKUMH CPEJICTBAMU OOYyUYEeHUs: y4eOHOM MeOesbio, JOCKOM, TEMOHCTPAIIMOHHBIM 000pYA0BaHHU-
€M, IEPCOHATIbHBIMU KOMITBIOTEPAMH, IPOEKTOPOM;

- TIOMEIIECHUS JJII CaMOCTOSITEIbHOW pa0OThI, OCHAIICHHBIC KOMITBIOTEPHOW TEXHHUKOW C BO3-
MOKHOCTBIO TIOJIKIIIOUEHUEM K ceTH «MHTepHeT» U obecreueHneM JocTyna K AIeKTpOHHOH nHpopma-
[IMOHHO-00Pa30BaTEILHON Cpeie.
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