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1. IJTAHUPYEMBIE PE3YJIBTATBI OBYUEHUS
1.1. Heab v 3aqa4M TUCHUILIMHBI

Llesqb10 0CBOEHHMS AUCHMILIMHBI SBIsETCS (GOPMHUPOBAHUE Yy OOYYarOIUXCSI OCHOB €CTECTBEHHOHA-
YYHOTO MHPOBO33pPEHHsI HAa OCHOBE IIEILHOTO MPEACTABICHHUS O COBPEMEHHOW (PU3MUECKOW KapTHHE
MHpa U €€ OCHOBHBIX 3aKOHOMEPHOCTSIX.

3agaum JUCHMIIMHBI

- U3y4EHUE NPOCTEHIINX TEOPETUUYECKUX METO0B aHaIn3a (PU3NYECKUX SIBICHUH;

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

1.2. Ilnanupyemble pe3yJbTaThl 00y4eHUs

B pe3ynbrare ocBOeHUS JaHHOH NUCIUIUIHHEI Y 00ydaronmxcst GOpMHUPYIOTCS CIEAYIONUE
KOMITETCHITUH:
OIIK-1. CriocobeH puMeHsITh 0a30BbIe 3HAHUS B 001aCTH (PU3UKO-MATEMATHYeCKUX U (MJIH) €CTeCTBEH-
HBIX HayK B chepe CBOeH Mpo(hecCHOHATTBHOM JESITeTbHOCTH.

2. MECTO JJUCIUILIAHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

Jucuummna «BBenenne B o0yt GU3MKy» BXOAUT B MOy «O0mas Gusukay o0s3aTennb-
HoM yactu biioka 1 «/lucuuruinsel (MOAYJIN)» U SABIIsSETCS 0043aTeNbHOM U1 U3ydeHHs..

Jiist 0OCBOCHHUSI AMCUUILUIMHBI UCTIONIB3YIOTCS 3HAHUS, YMEHUS M BHIIBI ACATEIBHOCTH, ChopMu-
pOBaHHBIE B Ipoliecce u3ydeHus npeameron «dusuka», «Matemarukay, «MHpopmaruka u UKT» Ha
IIpebIIYIIEM YPOBHE 00pa30BaHMsl, a TAKXKE CTYACHTaMHU B X0/ U3yUeHUs TUCLUUIUINHBI «BBeaeHue B
BBICLIYIO MaTEMaTHKY».

OcBoeHMe NaHHOW JUCHMIUIMHBL ABIIE€TCS 0a30W JUIsl MOCIEAYIOIIEro M3Y4YEeHUs IUCLUIUIMH
«O6mas ¢usukay, «O0mMHA Gusnueckuil NpakTukym», «CrnenuanbHbll (U3NYECKU NPaKTUKYyM»,
«Teoperudeckas puznka».

3. OFbEM U COAEP KAHUE JUCIHHUIIJINHBbI
3.1. O0beM TUCHHUIIINHDI

[Toxazarenb 0ObeMa JUCIUILTUHBI ®dopma 00yueHust
OuHas
O0BEM AUCHUIUINHEI B 3aU4€THBIX €IUHULIAX 4
O0BeM TUCIUTUIMHBI B Yacax 144
KonraktHas pabora: 98.3
Jlexuun 32
IIpakTndeckue 3aHATHS 64
13 HUX NPaKTU4ecKas NOJArOTOBKa 64
KoHTakTHBIE Yachl HAa MPOMEKYTOYHYIO aTTECTAIHIO: 2.3
DK3aMeH 0.3
ITpenpk3amMeHalMoOHHas! KOHCYIbTALUs 2
CamocTtosTenpHas padoTta 36
KoHnTpouns 9.7

dopMa MpOMEKYTOUHON aTTECTAllMU: dK3aMEH B 1 cemectpe.

3.2. Coep:xaHue TMCHUILUINHBI 04Has (popMa 00ydeHUst



HaumeHoBaHue pa3jiesioB (TeM)
AUCHMILINHBI ¢ KPATKUM COAepP:KaHueM

KoaunuyecTBO 4acoB

Jlexuun

Tema 1. Kunematuka. Tpaekropus. IlyTs.
MexaHnueckoe JBUKEHHUE MO BHY TPAeKTO-
pun. CriocoOs! onvcanust 1BMkeHus. Paguyc-
BEKTOp IIOJIOKEHHUsSI MaTepUajibHON TOYKH.
YpaBHeHHE IBWKEHM. Bektop nepemerne-
HUS, CKOPOCTb, YCKOPEHHME MaTepHalbHOMN
TOYKH.

Tema 2. Jlumamuka. MueptHOCTh. Macca.
Nmnynsc mMaTepuanbHOl Touku. CHIIBI B Me-
XaHMKE. 3aKOHbl KJIACCUYECKOM MEXAHMKHU
(3axoHbl HbtoTOHA). 3aKOH BCEMUPHOI'O TATO-
TeHus. |'paBUTallMOHHAs IOCTOSTHHASL.

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

Mexanuueckass pabora. Momnocts. Koagd-
¢bunMeHT nosie3Horo aeWcTBus. MexaHuue-
CKasi JHeprus. 3aKOH COXPAaHEHUs IMOJIHOU
MEXaHUYECKON JHEPruH. 3aKOH H3MEHEHMS
ITOJIHOW MEXaHWYECKON YHEPTUU.

Tema 4. Mexannyeckue koieOaHus. Buubl
koieOanuii. ['apMOHWYECKHE  KOJICOAHMSI.
MasaTHHMKY, BUIBI MAasTHUKOB. DHEPrus MNpu
rapMOHUYECKHX KOJICOaAHUSX.

Tema 5. OnekrpocraTtuka. OIEKTPUUECKUN
3apsan, ero coiictBa. 3akoH Kymona. Dnek-
TpocTraTudyeckoe  moje.  HampspkeHHOCTb
aneKTpocraruueckoro mnoisd. llorenmman —
JHEPreTHYecKass XapaKTEPUCTHKAa JJIEKTPO-
CTaTUYECKOTO MoJisl. Pa3HOCTh MOTEHLIMAIIOB.
Hanpspokenne. CBsA3b pa3HOCTH NOTEHLUAIOB
1 HaNPSKEHHOCTH.

Tema 6. Dnextpuyeckuit Tok. Cuia Toka, ero
MJIOTHOCTh. 3akoH Owma uisi OAHOPOJHOTO
yuactka uenu. ConpoTUBIEHUE TNPOBOAHU-
koB. CoequHeHre MPOBOAHUKOB. 3akoH Oma
JUIs TIONHOM 1enu. PaboTa U MOIIHOCTH TO-
CTOSIHHOTO JJICKTPHUYECKOTO TOKa. 3aKOoH
Jxoyns-JIeHna.

Maruetuzm. MarautHoe mone. Bektop mar-
HUTHOM MHAYKIIMU — CUJIOBasl XapaKTEPUCTH-
Ka MarHUTHOTO TIOJISI.

MarnuTHbIi noTok. Cunia Amnepa: MO1ylb U
HanpasieHue. Cuna JlopeHma: Monynb u

[TpakTHyeckue 3aHATHS
OO01uee W3 HUX TpaK-
KOJI-BO THYECKas
[IOrOTOBKA
6 6
6 6
8 8
6 6
6 6
6 6




HampaBjieHue. MarHuTHas NPOHHMIIAEMOCTh
BenlecTBa. /lua-, mapa- u peppoMarHeTUKH.

Tema 7. Ontuka. ['eomerpuueckas ONTHKA.
3aKOH MPSMOJIUHEHHOTO PacHpoOCTpaHEHUS
cBeTa. 3akoH oTpaxkeHus. [lmockoe 3epkano.
3axoH npenomiieHus. [lokasarens npenomie-
Hus cpenpl. [lonHoe oTpakeHue cera. JInn-
3bl, UX BUAbL. TOHKME NUH3BL. DOpMyIia TOH-
KOW JuH3bl. ['paHMIBl TPUMEHUMOCTH T€O-
METPUYECKON ONTHKHU.

Bonnoseie sBienus. Untepdepenuus. u-
¢bpakuus. Jucnepcus. [Tonspu3zarus.
KBantoBas ontuka. Ksautel. ®Dopmyna
[lmanka. IlocrosiHnas Ilmanka. @OTOHBI.
Macca ¢otona. KoprmyckymsipHO-BOITHOBOM
Jyaau3M.

Tema 8. MonekynsapHas ¢usuka. MaeanbHblii
ra3. TepmoaunaMmuueckas cucrema. Y paBHe-
HUE COCTOSIHUS MJI€aJIbHOTO ra3a: ypaBHEHUE
Kianeiipona,  ypaBHeHue  Menneneesa-
Kuaneiipona. M3onpoueccel. 'a3oBble 3ako-
Hbl. CMecH uieanbHbIX Ta30B, 3aK0H JlanbTo-
Ha.

BuyTpenHsist sHeprusi, crnocoObl ee u3-
MeHeHus. Pabora B tepmonunamuke. Komu-
YECTBO TEIUIOTHL. TeII0OeMKOCTh: yJeiabHas
TEIJIOEMKOCTh, MOJISIPHASE ~ TEIUIOEMKOCTb.
VYpaBHenue Maiiepa. KosMuecTBO TEIIIOTHI
IpU pa3inuuHbIX npoueccax. [lepBoe Hayano
TepMoarHamMuku.  [IpuMeHeHne  mepBOro
Hayaja TEPMOJMHAMHUKUA K H30IPOLIECCAM.
AnmabaTHBIN mporiecc.

Bropoe nauano tepmonuHamuku. Ten-
JIOBbIE MaiuHbl. MeanpHas TersoBas Ma-
mmHa, ee KII/. ukn Kapho.

CpenHsst CKOPOCTh JIBIDKEHHSI YaCTHIL.
Cpenusia kBajipaTuyHasi CKOPOCTh JABUKEHUS
yacTull. KuHeTnueckass SHEprusi IMOCTYyIa-
TEIBHOTO JIBU)KEHHUSI MOJIEKYJ U €€ CBA3b C
temneparypoil. OcHoBHoe ypaBHeHHMe MKT
WJI€aIbHOTO Tas3a.

Tema 9. OcHOBBI aTOMHOMN U siiepHON (pU3H-
ku. OmnbiThl Pesepdopaa. Monens atoma Pe-
3eppopaa. Iloctymater bopa. Ctpoenue
aToMHOro sapa. Hyknonsl. MaccoBoe 4uco.
W3otomsl.

Tema 10. duzmka — OCHOBa COBPEMEHHOMU
€CTECTBEHHOHAy4YHON KapTUHBI Mupa. SBie-
HUS IIPUPOABLI U METOJbI UX U3YUEHHUS B CO-
BpeMeHHOH  ¢u3uke. IIpocTpaHcTBeHHO-
BpEMEHHas CTpyKTypa Bcenennoit. [lnuHa,
BpeMs, macca. PU3NUECKUEe BEJIIMYUHBI U CH-




CTEMbI CAMHUI] UX U3MCPCHHUA.

HUroro

32 64

64

IMPAKTUYECKASA IOATI'OTOBKA

Tema

33)13HI/IC Ha NPaAKTHYE€CKYI0 MOAT0OTOBKY

KosamuecTBO
yacoB

Tema 1. Kunemaruka. Tpaekropus.
IIyte. Mexanuyeckoe IBHIKEHHE II0
BUny Ttpaekropuu. CrocoObl omuca-
HUS IBWKEHUd. Pannyc-BekTop moJo-
JKEHHMS MaTepUAIbHOM TOYKU. YpaB-
HEHME JIBUKeHUdA. BekTop nepemerie-
HUS, CKOPOCTb, YCKOPEHHE MaTepH-
AJbHOM TOYKH.

MaremaTuueckuii annapat MexaHuku. IIps-
MOJIMHEHHOE  pPaBHOMEPHOE  JBUIXKEHUE,
ypaBHEHUE JBUXKEHHs, €ro rpaduueckoe
npeacrasienue. [Ipsimonuueiinoe paBHOIE-
pEMEHHOE JBUKEHHE, YpaBHEHUE JIBHXKE-
HUE, ero rpaduueckoe mpeacTaBlieHuUE.
[IpsimonHeiHOE ABUXKEHUE O IEHCTBUEM
CHUJIBI TSIYKECTH.

Pemenue 3anay no teme.

Tema 2. Jlunamuka. WHEPTHOCTS.
Macca. Umnynbsc MatepuanbHOU TOY-
KH. 3aKOHBI KJIACCUYECKON MEXaHWKHU
(3akoHbl Hpl0TOHA). 3aKOH BCEMHUPHO-
IO TATOTEHUS.

3akoubl HploToHa. JIBWkeHME Tejla MO
HAKJIOHHOHW TJIOCKOCTH. J/[BHMIKEHHE CBsI3aH-
HBIX TeJ. 3aKOH BCEMUPHOTO TATOTEHUS.
Pemenue 3agau no reme.

Tema 3. UmMnynbc cucrembl marepu-
QJIBHBIX TOYEK. 3aMKHYTas CHUCTEMa
Ted. 3aKOH COXPaHEHUs UMITYJIbCa CU-
CTEMBbI MaTEpUATIbHBIX TOYEK.
Mexanuueckass pabota. MOUIHOCTS.
Koaddurment mnone3Horo aercTBusi.
Mexannueckas sHeprus. [lonnas me-
XaHUYECKasl dHEprus. 3aKOH COXpaHe-
HUS TIOJTHOM MEXaHWYECKOW SHEPTHUH.
3aKOH M3MEHEHUs IMOJIHON MeXaHW4e-
CKOM DHEPIHUU.

LenTtpanbubie ynapel. Llentp macc Ttena.
Kunernueckas sueprus. Teopema 06 uzme-
HEHUM KUHETH4YecKoW sHeprum Ttena. [lo-
TeHIManbHasg sHeprus. [lonHas mexaHude-
CKast SHEprusl.

Pemenue 3anay no teme.

Tema 4. MexaHuueckne KoJieOaHHUS.
Bunel konebanuit. ['apmoHmYeckue
Konebanus. MasgTHHUKHA, BHALI MasT-
HUKOB. DHEPTUs MPU TapMOHUYECKHUX
KOJIE0aHMIX.

lapmonnueckue koneOaHUs: KUHEMaTH4Ye-
CKHUE U TUHAMHWYCCKHUEC BCIIMYUHBI, rpaq)nqe-
CKOE€ IpencTaBicHue. MasiTHUKMU.

Pemenne 3amau mo Teme.

Tema 5. DnexTpocraThka. DiIeKTpuyie-
CKHH 3apsj, ero cBoicTsa. 3akoH Ky-
JOHA.  DJIEKTPOCTATUYECKOE  IOJIE.
HanpspkeHHOCTh  3JIEKTPOCTaTUYECKO-
ro nons. [loreHuman — sHepreTuye-
CKasi XapaKTEepUCTUKA DJIEKTPOCTATH-
YyecKkoro IoJisl. Pa3HOCTh MOTeHIINa-
noB. Hampsokenune. Cpsi3p pasHOCTH
MOTEHIIMAJIOB U HAIIPSDKEHHOCTH.

3akon Kynona. XapakTepucTHKU 3JIEKTpO-
cratnueckoro mnoisid. Konpencaropsl. Co-
€IMHEHNE KOH/IEHCAaTOPOB.

Pewrenue 3anau o reme.

Tema 6. Dnextpuueckuii Tok. Cuia
TOKa, €ro IJIOTHOCTh. 3aKkoH Oma s
oJHOpoaHoro ywactka nenu. Compo-
THUBJIEHUE MPOBOAHMKOB. CoelnHeHne
MPOBOJIHUKOB. 3akoH OMa JIJIsl TOJIHOM

3akoHsl OMa. 3aKOHBI MOCJIEIOBATEILHOIO
U TapaJjIeTbHOTO COSIUHEHUN TPOBOIHHU-
KOB. [IpOBOJHUK C TOKOM M JBUXKYILASACS
3apsOKCHHAsl 4acTWIla B MarHUTHOM TIOJIE.
DOnekTpoMarouTHass MHAyKuMs. WHIyKTHB-
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uenu. Pabora W MOIIHOCTH MOCTOSIH-
HOTO DJIEKTPUYECKOIO0 TOKAa. 3aKOH
Jxoynsa-Jlenma.

Maruetusm. MarautHoe nosie. Bek-
TOP MarHUTHOM MHAYKLIMH — CHJIOBas
XapaKTEPUCTUKA MArHUTHOTO TOJIA.
MaruutHblii motok. Cuna Awmrmepa:
MoayJb U HampasieHue. Cuia JlopeH-
1a: MOJyJIb U HalpasjieHHe. Maruur-
Has MPOHUIAEMOCTh BemiecTBa. Jua-,
napa- u (GeppoMarHeTUKU. 3aKOH
AJIEKTPOMArHUTHON MHIYKIUU.

HOCTb.
Pemenue 3amay mo teme.

Tema 7. Ontuka. ['eomerpuueckas or-
THKA. 3aKOH HPSIMOJIMHEWHOIO pac-
MIPOCTPAHEHHUs CBETA. 3aKOH OTpake-
Hus. Ilnockoe 3epkaino. 3akoH mnpe-
nomuenus. Ilokazarens npenomiieHus
cpenbl. IlomHoe otTpaxenue caera.
JIna3pl, ux BuAbl. TOHKHE JIMH3BL
®opmysia TOHKOM JMH3BL. ['paHHIlBI
MIPUMEHUMOCTU TE€OMETPUYECKON OII-
THKH.

Bonnoseie sBinenus. arepdepenuus.
Hudpakmus. ducnepcus. [lomspuza-
LY.

KBanToBas ontuka. KBantel. ®opmy-
na Ilnanka. ITocrosnuas [lnanka. ®o-
tToHbl. Macca ¢otona. Kopmyckysip-
HO-BOJIHOBOM JyaJiu3M.

[ToctpoeHne u300paKeHUH B IUIOCKOM |
chepuueckom 3epkanax. [locrpoenne m300-
paKeHU B TOHKHX JnH3aX. Dopmysa TOH-
KO JIMH3BL.

Pemrenue 3amad mo teme.

Tema 8. MonekynsipHas ¢usuka. Mme-
aJIbHBIN ra3. TepMoaMHaMHUUECKas CH-
cTeMa. YpaBHEHHME COCTOSIHUS HJie-
aJlbHOTO rasa: ypaBHeHue Kiameipo-
Ha, ypaBHEHUE Menneneena-
Knaneiipona. M3omnpoueccel. 1'a3oBbie
3akoHbl. CMeCH HJIeabHbIX Ta30B, 3a-
KoH [lanmbTOHA.

BHyTpeHHss 3Heprusi, crnocoObl ee
u3MeHeHus. Pabora B TepMoauHaMu-
ke. KommuectBo terutorel. Termnoem-
KOCTb: yJ€JbHas TEIUIOEMKOCTb, MO-
JspHAs TEIUIOEMKOCThb. Y PaBHEHHE
Maiiepa. KommdecTBo TemIoTsl Ipu
pa3nuuHbIX npoieccax. [lepBoe Haya-
JO TEpMOJAMHAMUKU. AnuabaTHBIN
porecc.

Bropoe Hauano TepMOIMHAMMKHU.
TennoBsle MammHbl. MneanpHas Tell-
noBast MamuHa, ee KI1/I. [ukn Kapno.
CpenHsisi CKOPOCTh JIBU)KEHUS YaCTHL.
CpenHsist  KBagpaThyHasi  CKOPOCTb
nBuwkeHus  vactull.  KuHermueckas

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

[lepBoe Hauano TEPMOAMHAMUKH U €TI0
puMeHeHue K n3onpoueccam. Luxi Kapno.
Pemenne 3amau no reme.




SHEPTrUsl MOCTYNATEIbHOIO JIBUKEHUS
MOJIEKYJI U €€ CBSA3b C TEMIIEPATYPOM.
OcnoBnoe ypaBHenue MKT wuneans-
HOTO rasa.

Tema 9. OCHOBBI aTOMHOU U AJI€PHOM

PannoakTuBHOCTB. SIepHBIE peaKIuy.

¢usuku. Ombitel Pesepdopma. Mo- | Pemenue 3agau mo teme.
nenb atroma Pesepdopna. Ilocrymars 6
bopa. Crpoenne aromHoro sjpa.
Hyxnonsl. MaccoBoe uyucino. M3oto-
TIbI.
Tema 10. duszuka — ocHOBa coBpe- | MexaHudeckasi, 3JEKTPOMarHuTHas U CO-
MEHHOM €CTECTBEHHOHAyYHOW KapTH- | BPEMEHHAs E€CTECTBEHHOHAyuYHas KapTHHA
HbI MHpa. SIBIIEHUSI PUPOJBI U METO- | MUpA: MOHSATHE, UCTOPHUS CTAHOBJICHUSI. 6
1Bl UX U3Yy4YCHHs B COBpeMEHHOH (u- | Pemenue 3agay mo teme.
3uke. IIpocTpancTBeHHO-BpeMeHHas
CTpyKTypa BceneHHoil.
64

4. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJBbHOM PABOTBI

OBYYAIOIINXCSH
TeMmsbl 111 camoCTOs- Kosi- | Dopmer Meroanu. ®opma  OT-
N3yyaemble BOPOCHL | BO CaMoCT.
TEJILHOTO U3YUCHUS obecreyeHne | YeTHOCTH
4acoB | paboThI
1.Ctpykrypa ¢usuku | Pusmka Kak dIKCIe- 4 Koncmexkr, [1], [2] [Ipesenranus,
U €€ SI3bIK pUMEHTaIbHAs HayKa. peleHue JOKJIa1, 10~
dusnyeckue  BeENH- 3a1a4 MalllHEE 3a-
YUHBl U CHCTEMBI HX JlaHue
SIMHUI] U3MEPCHHSI
2.ITpoctpanctBenHo- | [ImaHeTsl W 3BE3JBI. 4 Koncmexkr, [1],[2] [Ipeszenranus,
BpeMeHHasi CTPYKTy- | ['amakTHKU. ATOMBI U pelieHue JOKJIaJI, J10-
pa Bcenennoit u 00- | aromuble  sapa. Oc- 3amad MarlHee 3a-
JacTH  MPUMEHUMO- | HOBHBIE  MPOOJIEMBI JaHKe
CTH Gu3nUecKux | aCTpOPHU3UKH U KOC-
TEOPUH. MOJIOTHH.
3.BpamarensHoe JluHaMuKa JBYMKEHHS 4 Koncrexr, [1], [2] [Ipe3enranus,
JBIDKEHHE W TPaBU- | M0 OKPYKHOCTH. 3a- pelieHue JIOKJIa1, J10-
Tarusl. koHbl Kermuepa. 3a- 3amad MariHee 3a-
KOH BCEMHPHOTO Ts- JaHKe
roteHus. Cuma Tsro-
TeHUS BOJM3H TIO-
BEPXHOCTH  3eMIIN.
I'paBuTanimonHas 1o-
crosinHas. CHyTHUKH
1 HeBecoMOCTh. [lone
TATOTCHHUS.
4.3aKkoHBI  COXpaHe- | 3aKOH  COXpaHCHHS 4 Koncmexkr, [1], [2] [Ipesenrarnus,
HUS SHEPTUU B QU3HU- | IOJIHOW  MEXaHHUYe- peleHue JOKJIaJI, J10-
Ke ckoit sueprum. Ilep- 3a1a4 MarlrHee 3a-
BOC M BTOpPOE Hayalsa JTaHKE




TEepMOJIMHAMUKH. 3a-
KOH COXpaHEHHS
SHEPruM B aTOMHOW U
sepHON (pU3UKE.
5.CunoBeie u sHep- | HampsokeHHOCTE U 4 Koncmexkr, [1], [2] [pe3enTanus,
TeTUYECKHE XapakTe- | MOTEHIMANl TpaBUTa- pelieHue JOKJIaJ1, 10~
PHUCTHKH TOJICH. IIHOHHOTO TIOJIS. 3a1a4 MallHee 3a-
HanpsbxeHHocts 1 JlaHue
HNOTCHIIHAT 3JIEKTPO-
CTaTHYECKOTO  TIOJIS.
HamnpspkeHHocTh U
UHIYKIHUS. MAarHUTHO-
0 MOJIs.
6./lBmKeHne  JeK- | DIEKTPUYECKUNA TOK. 4 Koncmexr, [1], [2] [Ipe3enranus,
TPUYECKUX 3apsiioB. | Marnetusm. [eii- pelieHue JIOKJIad, 10-
CTBHE€  MarHUTHOTO 3a1a4 MarlHee 3a-
HOJIsI HA JIBUKYIIIUECS JlaHue
3apsiabl. [lepemenHbie
BO BPEMEHH TOJISL.
7.27eKTpOMarHUTHOE | DJIEKTPOMAarHUTHBIC 4 Koncmexkr, [1], [2] [Ipesenranus,
U3JIyYCHHE BOJIHBI. AMIUTUTY/Ia U peleHue JOKJIa1, 10~
WHTEHCUBHOCTH BOJIH. 3a1a4 MallHee 3a-
Criektp 3JieKTpomar- JlaHue
HUTHOTO M3JIyYCHUSI.
8.Teopuss  otHOcu- | [TocTynare DiiH- 4 Koncmexkr, [1], [2] [Ipe3enranus,
TEJILHOCTH HITCHHA ¥ HX Clel- pelieHue JOKJIa1, 10~
crBus. IlpuHnun sk- 3a1a4 MallHee 3a-
BUBAJICHTHOCTH. JlaHue
DKCIepUMEHTAIbHBIC
HNPOBEPKH  TCOPHH.
['eomeTpust u rpaBu-
TaIus.
9.0nemenTapHble 4a- | YacTHIBI W aHTH4Ya- 4 Koncmexkr, [1], [2] [Ipe3enranus,
CTHUIIBI cruupl. JlenToHBl H pelieHue JOKJIaI, 10~
craOble  B3aMMOJICH- 3a1a4 MallHee 3a-
crBusi. CHIIBHO B3au- JaHue
MOJEHCTBYIOIIME Ya-
CTHIIBL
Hroro 36

5. ®OHJ OIEHOYHBIX CPEJICTB JJId TMPOBEJIEHWS TEKYIIEM W
MNPOMEXYTOYHOM ATTECTAIIMHU MO JUCITATIJIMHE
5.1. Ilepeyenb KOMIETEHIUI ¢ YKa3aHHEM 3TANOB UX (P)OPMHUPOBAHUS B Mpolecce OCBOCHUS!
o0pa3oBaTe/IbHOI NPOrpaMMbl

KO,Z[ 1 HAMMCHOBAHHEC KOMIICTCHIIMHN OTaIel (I)OpMPIpOBaHI/IH

OIIK-1. Cnocoben npumeHsTh 6a30Bble 3HaHUS B o01acTu (pu-
3MKO-MaTeMaTHYecKuX M (WIM) eCTeCTBEHHBIX HayK B cdepe
cBOeH MmpodeccrnoHaIbHOM e TEeNbHOCTH.

1. PaGoTa Ha y4eOHBIX 3aHITHSIX.
2. CamocrodrenbHas padorTa.
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5.2. Onucanue nokasareseil 1 KpUTepHueB OLCHMBAHUSI KOMIIETEHIMI HA Pa3JMYHbBIX 3TaNax UX
(opMupOBaHNS, ONMCAHUE LKA OLlCHMBAHMSA

Ore- Yposens | Dtansl popmu- Onucanue Kpurepun [Ixana
HUBae- | cdopmu- pOBaHUS IoKazaresieu OLICHMBAaHMs | OLEHUBA-
MbI€ POBaHHO- HUS
KOoMIIe- CTH
TEHIIUU
OIIK-1 | IToporo- 1. Pabora Ha | 3HaTb: ocHOBHBIE Mojenu 3a- | Jlokman, mpe- | Ilkana
BbIii yueOHBIX 3aHf- | a4 B paMKax AUCHUIUIMHBI C 3eHTalus OLICHUBA-
THUSX. Y4E€TOM WX TpaHHIl MPUMEHU- HUS J10-
2. CaMocCTOs- | MOCTH. KJaja,
TelbHAs pado- | YMeTb. TPaMOTHO HCIOIb30- HIKaza
Ta. BaTh B MpodeccruoHalbHOM nes- OLICHUBA-
TENbHOCTH  0a30Bble  3HAHUS HUS TIpe-
(yHIaMEHTaNbHBIX  PAa3/EeJIoB 3eHTaluU
obmieit gu3uku, co3gaBarh MoO-
Jed  TUIOBBIX  MpodeccHo-
HAJIBHBIX 33/1a4 U MHTEPIPETH-
poBaTh MOJIyYEHHBIE PE3yIbTa-
TBI C Y4ETOM T'PAHUI] IPUMEHH-
MOCTH MOJeeH.
IIponBu- 1. Pabora ©Ha | 3HATh. OCHOBHBIE MOJIENH 3a- | JOKJIAJI, Ipe- [Ixana
HYTBII yueOHBIX 3aHf- | a4 B paMKax AMCHUIUIMHBI C | 3€HTalus, OLICHUBA-
THUSX. y4E€TOM HUX TpaHUI] NPUMEHH- | TpaKTHUe- HUS J10-
2. Camocrosi- | MOCTH. CKas MOAro- KIaja,
TenbHast pabo- | YMeTb: TPaMOTHO HCIOJIb30- TOBKa nIKaza
Ta. BaTh B MpodeccroHalbHOM nes- OLICHUBA-
TENbHOCTH 0a30Bble  3HAHUS HUS TIpe-
(yHIaMEHTaIbHBIX  Pa3J/IeJIOB 3€HTalluH,
oOmiet (Hu3uKH, co3naBaTh MO- IKasna
JeTd  TUNOBBIX  Mpodeccuo- OLICHMBAst
HAJIBHBIX 33/1a4 U MHTEPIPETH- paKTuie-
pOBaTh IOJIyUYEHHBIE PE3yJIbTa- CKOH MmoJ-
TBI C YYETOM T'PAHUI] IPUMEHH- TOTOBKH
MOCTH MOJIEIIEH.
Baapers: MeTogamMu UCHONB30-
BaHUS B MPOpECCHOHATBHON
NEeSATETLHOCTH 0a30BBIX 3HAHUN
(GyHIaMEHTAJIBHBIX  Pa3JeNoB
oOmelt (Gu3uMKM a1 CO37aHuA
MoJiesiell THMOBBIX Hpodeccuo-
HaJbHBIX 3a7lau U HMHTEpIpeTa-
LUU TIOJTYYEHHBIX Ppe3yJIbTaToOB
C y4eTOM TpaHHI] IPUMEHHUMO-
CTU MOJIETIEN.
HIkana v KpuTEepUH OLEHNBAHUA HATIMCAHMS JTIOKJIAA
YpOBHM OIICHUBaHUS Kputepun oniennBanus bamnbt
Beicokuii (OTJIHYHO) Ecmu crynenT otobpasun B noknane 71-90% BeiOpannoii Tembl. | 8-10
Onrtumanbsiii (xoporio) | Ecnu ctynenT orodpasui B goknaze 51-70% BeIOpaHHON TEMBbI S5-7
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Y 10BIETBOPUTENBHBIN Ecnu crynent otobpasun B qoknazae 31-50% BbiOpaHHO TeMbl 2-4
HeynosnerBopurensHseiii | Ecnu cryaent otobpaswi B goknazae 0-30% BeIOpaHHON TEMBI 0-1
IlIkaja u KpuTEpUU OLIEHUBAHMS MPE3eHTANNH
YpoBHM OLICHUBAHUS Kputepuu onennBanus babt
Bricokuii (0TIHYHO) Ecnu crynent oroOpa3un B npezentanuu /1-90% BriOpaHHOI 8-10
TEMBI.
Onrumanbheiii (xoporo) | Eciau ctyaeHt orodpasui B nipesentaruu 51-70% BbIOpaHHOK 5-7
TEMBI
Y 10BIETBOPUTEIBHBII Ecnu crynent oroOpa3un B npezentanuu 31-50% BriOpanHOi 2-4
TEMBI
HeynosnerBopurensHslii | Ecnu cryaent otobpasui B npeseHTtauuu 0-30% BriOpaHHOI 0-1
TEMBI
HIxaJuaa OlICHUBaAHMUA HpaKTquCKOﬁ MMOATrOTOBKH
Kpurepuu onieHuBanus basnsl
1. mpakTHUdeckoe 3aJaHHE BBITOJIHCHO B YCTAHOBIICHHBIM CPOK C UCIIOJIB30BAHUEM PEKOMEH-
JaIuil MpenoaBaTens;
2. TOKa3aH BBICOKUI YPOBEHb 3HAHHS M3YyUCHHOT'O MaTepuaa 1o 3aJJaHHOU TeMe, 8-10
3. ymeHue Triay0OKO aHamM3upoBaTh IMpoOjeMy W JenaTh 0000LIAONIe MPAKTUKO-
OpPUEHTUPOBAHHBIC BBHIBOJIBI;
4. paborta BbInoiaHeHa 6e3 omnOOK U HEJOYETOB WM JIOMYIIEHO He 0oJiee OJJTHOTO HeJ0UeTa.
1. mpakTudeckoe 3aJaHHE BBIOJHCHO B YCTAHOBJICHHBIN CPOK C HMCIIOJIb30BAHUEM PEKOMEH-
JaIuil MpenoaBaTens;
2. TOKa3aH XOpOIIWH YPOBECHb BIIAJICHUS H3yYCHHBIM MaTSPUAIOM TI0 3aJIaHHOU TeMe, 5.7
3. paboTa BBINOJHEHA MOJHOCTHIO, HO JIOMYIICHO B HEW:
a) He OoJsiee OHOM HerpyOOo# OMMOKK U OJHOTO HEIOYeTa
0) nnu He 6oJiee TBYX HEJTOYETOB.
1. mpakTHUdeckoe 3a/laHue BBHIITOJIHEHO B YCTAHOBJICHHBINA CPOK C YACTHYHBIM HCIIOJIE30BAHMU-
€M peKOMEHJAINI MpenojaBaTens; 94
2. TPOJEMOHCTPUPOBAHBI MUHUMAJIbHBIC 3HAHUS 110 OCHOBHBIM Te€MaM HM3YYCHHOT'O MaTepH-
ana.
1. 4ymciio omuOOK ¥ HEIOYETOB IPEBOCXOTUT HOPMY, ITPH KOTOPOM MOXKET ObITh BBICTABIICHA
OIICHKA «yJOBJIETBOPUTEIHHOY» HIIM €CJIM MPABUIILHO BBHITOJHEHO MEHEEe MOJOBHHBI 3a7a-
HUS; 0-1
2. ecnu o0yvarouiicss He MPUCTYNAN K BBIITOJHEHUIO 3a/IaHUs WK MTPABUIIBHO BHIIOJTHUI HE
6osiee 10 mpoIIeHTOB BCEX 3aaHUA.

5.3. TunoBble KOHTPOJIbHBbIEC 33IaHUS MJIM HMHbIe MaTepHAaJIbl, He0OX0AMMBbIe 1JIsl OLEHKH 3Ha-
HHUIi, yMeHHI, HABBIKOB M (MJIM) ONBITA AeATEIbHOCTH, XapAKTEPHU3YIOLIMX 3Tanbl GopMUpoOBa-

HHMS KOMIIETEHIUI B IpoLecce 0CBOEHHS 00pa30BaTe/IbHOI MPOrpaMMbl

3aganus 1J151 NPAKTUYECKON MOATOTOBKH

Ne Tema IIpuMepsl 3axannit
Al. MarepuasibHasi TOYKa Maccom 2 KT ABUKETCS MO/ ICVCTBH-
Knaccuueckas €M CHJIbI COTJIACHO YPAaBHEHHUIO:
1. 2 3
MeEXaHHKa Xx=A+Bt+Ct°+Dt”,

rne C=1 M/CZ, D=-0.2 m/c’. HaiiTu 3HaYeHHe STOil CUIbI B MO-
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MEHT BpeMeHHU 2 ¢ U 5 ¢. B kakoli MOMEHT BpeMEHU Ccujia paBHA
HyJ0?
A2. HeGoupiioli kaMeHb OpOCHIM C POBHOW TOPU3OHTAIBHOM
MIOBEPXHOCTHU 3€MJIM MO YIJIOM K Topu30HTY. Ha Kakyro makcu-
MaJbHYIO BBICOTY IMOAHSUICA KaMEHb, €CIM 4epe3 2 ¢ Iocie
OpocKa ero CKopocTh ObljIa HalpaBJIeHa TOPU30HTAIILHO?
A3. ABTOMOOUIbL Maccod 2 T HMOAHHMMAETCI IO IIIOCCE, MMEIO-
miem ykioH 0.5, mox neiictBuem cuisl Taru 7 kH. Halitu ycko-
peHHe aBTOMOOWIISA, CUUTAsl, YTO CONPOTUBIICHUE JABUKEHUIO HE
3aBUCHUT OT CKOPOCTH M cocTaBiysgeT 0.1 oT cuibl peakuuu omno-
pbl. (Vkazanue: yKIOHOM Ha3bIBaeTCs CHUHYC yIJIa HaKJIOHA
IIJIOCKOCTH K TOPU3OHTY).
A4. JIBe TeneKKH JBUXKYTCS HABCTpEdy APYT APYry C OAMHAKO-
BBIMH 10 MOAYJIIO CKOpOCTAMHU v. Macchl Tenexek m u 2m. Ka-
KO Oy/eT CKOpOCTb BHMKECHHUS TEJIEKEK IOCIe X a0COIIOTHO
HEYNPYyroro CTONKHOBEHMs. OIpenenuTs TEIUIOBBIE NOTEPU B
pe3yJsibTare coynapeHusl.
AS. K KOHIIaM TOpU30HTAILHOTO CTepxHA JyiuHOoM 0.9 M 1 Mac-
COM 2 KI IOJIBELIEHBI JIBa IPy3a: CJI€Ba — Maccol 2 Kr, clpaBa —
Maccoil 3 kr. I'me cienyer mojameperb CTEp:KEHb, YTOOBI OH
OCTaBaJICsl B paBHOBeCUU?
A6. Hlap panuycom 10 cM 1 Maccoit 5 Kr Bpaliaercs BOKPYT OCH
CUMMETPUU COTJIACHO YPaBHEHUIO:

@=A+Bt*+Ct°,
raoe B=2 pan/cz, C=-0.5 paz[/cg. Haiitu MOMEHT cuJ, IeHUCTBYIO-
X Ha map, uepes 3 c.
B1. MarepuanbHas TOYKa JBMIKETCS MO IUIOCKOCTH COIVIACHO
YPaBHEHHUIO:

r = At +Bt?].

Hanucars 3aBucumocty o(t), o(t), é(t), a(t).
B2. Ha rope c yriaom HakioHa 30° OpocaloT rOPU30HTAIBHO C
HavyalbHOM ckopocThio 15 M/c. Ha kakoMm paccTOsSsHUM OT TOYKHU
OpocaHus BJIOJb HAKJIOHHOM IUIOCKOCTH OH ymazaer? (Vxazanue:
paccTosiHue OT MecTa OpocaHus A0 MecTa MaJieHus BbIpaxaercs
no Teopeme Iudaropa uepes qanbHOCTH MOJIETA U €O BBICOTY).
B3. /IBa Tema maccamu 6 Kr U 4 KI, COCIMHCHHBIC HEBECOMOM,
HEpACTSKUMOM HUTBIO, JIEKAT HA TOPU3OHTAIBHOM MOBEPXHO-
ctu. K nepsomy Tteny npumnosxena cuia 50 H, o6pazyromias ¢ ro-
PU30HTOM yroul, TaHreHc koroporo 0.75. Haiitu cuny, HaTsxe-
HUS HUTH U YCKOpPEHHE TeJ, €Cciau KO3(PPUIMEHT TpeHHs UX O
noBepxHocTh 0.5.
B4. bpycok maccoit 600 r, IBHKYUIUIICS CO CKOPOCTbIO 2 M/C,
CTaJIKUBAETCS C HEMOJBMXKHBIM OpyckoMm maccoit 200 r. Kakoii
OyZeT CKOpOCTb NEPBOTO M BTOPOT0 OpPYCKOB MOCIE coyaape-
HUA? Yaap cuuTaTh HEHTPAJIbHBIM M a0COIIOTHO YIIPYTUM.
BS. B rmagkuii BBICOKMH TWIMHAPUYECKUN CTAKaH ¢ BHYTPEH-
HUM pagrycoM R momerarot kapangam umHoH | u maccoit m. C
KaKoW CHJIOW JIEUCTBYET HA CTaKaH BEPXHUI KOHEI KapaHama?
B6. Ha onHOpOoAHBIN CIUIOIIHON LMIMHAPUYECKUI Ball paguy-
coMm 5 cMm u Maccoit 10 Kr HamOTaHa JIeTKast HUTh, K KOHILY KOTO-
PO IpUKpPEIIEH TPpy3 Maccoil 2 Kr. OnpeaennTs:
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1) 3aBHCUMOCTH MepeMENICHUs IPy3a OT BPEMEHU;
2) 3aBUCHMOCTb MOAYJIS YIJI0BOTO MEPEMEIIECHUS Ba-
J1a OT BPEMEHH;
3) TaHreHIMAJIBLHOE U HOPMAJIBHOE YCKOPEHMSI TOUEK,
HaXOJSIIMXCS Ha MMOBEPXHOCTH Basia uepe3 1 ¢ mocine
Hayaja JBMKEHUS.
C1. /IpmxeHne MaTepuagbHON TOYKH 331aHO YPaBHEHUEM:
F = Ali cosat + jsin at),
rne A=0.5 M, @=5 pan/c. Haueptuthb
TPaeKTOPHUIO TOUKH. OIpeneanuTb Mo-
IyJIb CKOPOCTU ¥ MOAYJIb HOPMaJlb-
HOT'O YCKOPEHHS.
A C2. HaknoHHas mI0CKOCTh IepeceKa-
“ €TCsl ¢ TOPU3OHTAIBHOM IJIOCKOCTBIO
1o OpsiMoi AB. YToJ1 MeXy MI0CKO-
cramu 0=30°. Manenbkas maiiba
HAYMHAET JIBIDKEHHUE BBEpX IO
HAKJIOHHOM IIOCKOCTH M3 TOYKHM A C HayalbHOM CKOPOCTBIO
Lp=2 M/C TOJ] yTJIOM ,82600 K npsimoii 4B. Haiitu MakcumansHOe
paccrosinue H, Ha kotopoe maitba ynamutcs oT mpsimoil AB B
X0JIe TOABEMA M0 HAKIOHHOHM IUIOCKOCTH. TpeHueMm maiidbl o
HaKJIOHHYIO IIJIOCKOCTh TMpeHeOpeub. (Vkazauue: mpoexuus
YCKOpPEHUsI CBOOOJHOrO MaJieHUsl Ha IIOCKOCTh, IO KOTOPOH
MPOMCXO/IUT JBIKEHHE, paBHa (SN ).

C3. HeBecoMmpblii 010K yKpeIIeH Ha BEPIIMHE HAKIOHHOW TUIOC-
KOCTH, cocTapysomieil ¢ ropusontoM yroa 30°. Tupst maccoit 1
KI, COEIMHEHHAasl C THpel 2 KI' HEBECOMOM, HEpacCTKUMON HU-
ThIO, NEPEKUHYTON uepe3 OJIOK, MOJHUMAETCS MO0 HAKJIOHHOM
IJIOCKOCTH. HaliTh yCcKOpeHHe, ¢ KOTOPBIM JIBUTAlOTCS THPH, H
HaTsDKEeHHe HUTH. TpeHueM B OJ0Ke mpeHedpeys.

C4. Hebounplioe Teno COCKallb3bIBaCT C BBICOTHI Ng 0e3 TpeHus
10 HAaKJIOHHOMY JKeJo0y, a 3aTeM JBMXKETCS M0 «MEepPTBON MeT-
ne» paguycoM R. Ha kakoii BbICOTE T€JI0 OTOPBETCS OT MOBEPX-
HOCTHU TeTin? BBICOTY OTCUMTHIBAIOT OT HIMKHEH TOYKH METIIH.
Tpenuem B cucreme npeneOpeus. (Vkasanue: B TOUKE, TI€ «TEIO
OTOPBETCSI OT METJINY», CHJIa PEaKIHsl ONIOPbI paBHA HYJIIO).

CS5. Opnopomnast gocka mpucTaBieHa K crene. [lpu kakom
HaUMEHBLIEM YIJe MEXIY JOCKOM M TOpHU30HTAIbHBIM IOJIOM
JI0OCKa COXPAaHUT paBHOBECHUE, €CIU KOOPPUIUEHT TPEHUS MEX-
Iy nockoi u nojaom 0.4, a Mexny nockoit u creHo 0.5?

C6. [Ia tema maccamu 0.25 xr u 0.15 Xr cBsi3aHBI TOHKOW HU-
ThIO, NIepeOpoIIEHHOMN Yepe3 O10K. biiok ykperieH Ha Kparo ro-
PU3OHTAIIBHOTO CTOJIAa, IO TOBEPXHOCTH KOTOPOIO CKOJB3UT
nepBoe Tesno. C KakuM YCKOPEHHEM JBMXKYTCS Tela U KaKOBBI
CWJIBI HATSDKEHUSI HUTU 0 00e cTopoHbl oT Oioka? Koaddunu-
€HT TpeHus Tena o moBepxHoctu crona 0.2. Macca 6moka 0.1 xr
M €ro MOYKHO CYHTATh TOHKOCTEHHBIM JHCKOM. Maccoil HUTH |
TpeHHeM B OJIOKe TpeHeOpeyb.

MornexymsipHast pu-
3HMKa

Al. U3 Gamona co cxxatbiM BojopoaoM odbemoMm 10 11 BbITEKa-
eT ra3. IIpu remneparype 7°C MaHOMeTp Ioka3biBaeT 50 aTm.
Uepes HEKOTOpOE BpeMsl IPHU TEMIIEpAType 17° C MaHOMETD I10-
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Ka3aj Takoe ke maBieHue. Kakas macca rasa ymnuia u3 6amiona?
MonsipHas Mmacca BoAOpoa 2 T/MOJIb.

A2. BanHy BMECTUMOCTBIO 85 J1 HEOOXOUMO 3aIOTHUThH BOJIOM,
HUMEIOIeH TeMHepaTypgl 30° C, KCIIONb3Ys BOAY NIPU 80° C u ntex
npu temreparype -20° C. OnpenenuTs Maccy Jibjia, KOTOPBIA
ClielyeT TOJOXUTh B BaHHYy. YJelbHas TEIUIOEMKOCTh BOJbI
4200 x/xr-K, ynenpHas TeruioTa riaBieHus jibaa 336 kJx/kr,
yaenbHas TertoeMKocTh Japaa 2100 [x/kr-K.

A3. Jlns HarpeBanus Ha snektporuutke ot 20° C 10 KHmeHus
notpedoBanoch 21 MuH. CKOJIBKO BPEMEHH IOCJIE 3TOr0 HE0O-
XOJIUMO IS TOJHOTO MCIAapeHUsi BOJbI? YenbHas TEeIIoeM-
kocth Boabl 4200 JIx/kr-K, ynenpHas Teriota mapooOpas3oBa-
Hus 2.3 M/x/Kr.

Ad4. TeMHepaTy%a HarpeBaressi UAeajbHOrO0 TEIJIOBOIO JIBUTa-
tensa Kapuo 2277 C, a TeMnieparypa X0J10AHWJIbHUKA 27° C. PaGo-
4yee TeNI0 JBUTATelsi COBEpIIaeT 3a LUKI padory, paBHyro 10
k/x. Kakoe xonmu4yecTBO TEJIOTHI MoONydaeT pabouee Telo OT
HarpeBaTesisi 3a OJIUH UKI?

B1. baimon o6bemMoM 30 COmEp)XHT CMECh BOJAOpOAA M TEIUS
npu temrneparype 300 K u naBnenun 828 xlla. Macca cmecu
paBHa 24 1. OnpenenuTh Maccy BOAOPOAa W TelHsl B COCTaBe
CMECH.

B2. B cocyn, conepxamuii 2.5 Kr BoAbl IpU 15° C, BIyckarwT
BoJsiHOM map maccoit 200 T mpu Temmeparype 100° C. Kakas
TEeMIepaTypa YCTAaHOBUTCS MOCIIE KOHACHCAIIUU BOJSHOTO mapa’?
VYaensHas TeroeMKkocTh Boabl 4200 Jlx/kr-K, ynenbHas Tero-
Ta nmapooOpaszoBanus 2.3 MJx/kr.

B3. B snexrpuueckuii kopeitHuK Hamuwim Boay oobemom 0.16 1
IIpY TeMIIepaType 30° C u BRTIOUMITH HarpeBatTelnb. Uepes kakoe
BpeMs IOCJ€ BKIIIOUEHHS BBIKUIIUT BCS BOJAA, €CIM MOIIHOCTH
Harpesarenst 1kBt, KIIJ[ narpeBarens 80 %? Y nenbHas Temo-
emkocTh Boabl 4200 J[x/kr-K, ynenpHast Teriora mapoodpaso-
BaHus 2.3 MJIx/KT.

B4. Tennosas mammua umeer KIIJ[ 25%. Cpennsas momHoCTh
nepeaadu TEIUIOTHl XOJIOAMIBHUKY B X0/I€ €€ padOoThl COCTaBIIsI-
eT 3 kBT. Kakoe KoIMuecTBO TEMJIOTHI MOTy4YaeT pabouee Teno
MalIiHbl 0T Harpesaresns 3a 10 ¢?

C1. UpeanbHblii ogHOAaTOMHBIN ra3 B koiudectBe 0.09 monb
HaxOJUTCS B PABHOBECUM B BEPTUKAIBHOM IWJIMHIPE TIOJ
nopiHeM Maccod 5 kr. TpeHue Mexay MOpPIIHEM U CTEHKaMHU
HWIMHIApa OTCyTCTBYeT. ATMocdepHoe nasienue 100 kIla. B
pe3yibTaTe HArpeBaHUs ra3a MOPIIECHb MOAHSUIICS Ha BHICOTY 4
CM, a TeMIieparypa rasza nojassuiace Ha 16 K. Uemy paBHa mio-
maab NOpUIHs?

C2. B cocyne JIeKHAT KyCOK JIbJIa TEMITE-
parypoit 0° C. Ecii cooGuuTh emy 50 v,
K/’ TemIoTkI, TO 3/ 4 nwppa pactaet. Ka-

KO€ KOJIMYECTBO TEIUIOTHI HEOOXOIMMO
COOOIIUTE COJIEPKUMOMY COCYAA JOTIOJ-
HUTENBHO, YTOOBI BECh Il pacTasil |
oOpa3oBaBIIascs BOAa Harpenach Jo 0

V-c
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TeMnepaTypbl 20° C? TemnoBbiME MOTEPSIMU  TIPEHEOPEYb.
VY nenbHas teruioemkocTs Boabl 4200 JIx/kr-K, yaensHas Termo-
Ta TuiaBneHus Jbaa 336 k/x/kr.

C3. C kakoil HauMEHBbIIIEN BBICOTHl IOJDKHBI OBUIM CBOOOIHO
najath JOXKJIEBbIE KAIUTH, YTOOBI MPHU yAape O 3eMJII0 OT HUX HE
ocTajoch Obl «MOKpPOTro MecTa»? B MOMEHT majieHus: Ha 3eMIII0
TeMIiepaTypa Karelb 20° C. VYienbHas TEIIOGMKOCTh BOXBI
4200 Jlx/kr-K, ynmenbHas TemioTa mapooOpa3zoBanus 2.3
MJlx/kr. COnmpoTUBICHHEM BO3JyXa MpeHeOpeub. YCKOpeHue
CBOGOJIHOTO [aJCHHs CYNTATH IIOCTOSIHHBIM H PaBHBIM 9.8 M/,
C4. 10 momp HACATLHOTO OJHOATOMHOTO Ta3a OXJIAJWIIH,
YMEHBILIUB JaBjieHue B 3 pa3a. 3aTeM ras Harpeiu J0 repBOHa-
yanpHOl TeMmeparypbl 300 K (cm. puc.). Kakoe komuuectBo
TEIJIOTH COOOIIEHO ra3y Ha ydacTke 2—3?

3J'IGKTpI/ILICCTBO n
MaracTu3m

Al. /IBa ToueuHbIX 3apsaa +q u +4( HaXOAATCS HA HEKOTOPOM
paccTosiHUU ApPYr OT Apyra. 3apsiibl IPUBEIU B CONPUKOCHOBE-
Hue. Bo ckoibpko pa3 He0OXOIUMO YBETUUYHUTh PACCTOSHUE MEXK-
1y HUMH, YTOOBI cujla B3aWMOJAEWUCTBUS MEXIY HUMHU OCTajlach
MPEKHEH?

A2. IlpuivHKA, UMEIOIIAs TOJOKUTEIBHBIN 3apsi 10 Kn u
Maccy 10 kr, BeTeNa B OJHOPOJHOE MATHHTHOE IIOJIE BIOJD
€ro CHJIOBBIX JIMHUH ¢ HadaJIbHOU ckopocThio 0.1 M/c u mepeme-
cTuiiach Ha paccrosiHue 4 cMm. Kakoil crama ckopocTh IBUTUHKH,
€CJIM HAIPSYKEHHOCTh OIS 10° B/m? JlelicTBUEM CHUIIBI TSHKECTH
npeHeopeyb.

A3. Ilpu noakIOUYEeHUH K UCTOYHUKY TOKAa PE3UCTOpa C dJIeK-
TPUUECKUM COIMpPOTHBIeHHEM 2 OM CcHlla TOKA B SJIEKTPHUECKON
nenu Obuta paBHa 2 A. Ilpu moakiIIOYeHUH K WCTOYHHKY TOKa
pe3ucropa ¢ ANeKTpudeckuM comportuBieHueM 1 Om cuna B
aNeKTpudeckoil 1enu Obiia paBHa 3 A. Omnpenenuts D/C u
BHYTPEHHEE COIIPOTUBIIEHUE HCTOYHUKA.

A4. Kak u3MeHuTCs yacToTa oOpalieHus 3apsKeHHOM YacTHIIbI
B OZIHOPOJHOM MAarHUTHOM IIOJIE€ TIPU YBEJIMYEHUH €€ CKOPOCTH
B N paz?

AS. Tpancdopmarop noHmwxkaeT Hampspbkenue ¢ 240 B 1o 12 B.
Bo ckonbko pa3 4nciao BUTKOB B MEPBUYHOMN KaTyIIKE OTIMYa-
€TCsl OT YKCiia BUTKOB BO BTOPUYHON?

B1. /IBa Toueunbix nonoxurenbHbix 3apsaa 200 uKn u 400 aKn
HaxoJiaTcs B BakyyMe. OINpenenuTb BEIUMUNHY HaNpsKEHHOCTH
ANEKTPUYECKOTO TOJISI 3TUX 3apsAI0B B TOUKE, PACIIONIONKEHHOU
Ha TpsAMOM, COEOUHSIONIEN 3apsibl, HA PacCTOSHUM 2.5 M OT
MIEpPBOTO 3apsi/ia ¥ Ha PacCTOSHUU B 2 pa3a 0oJbIIEM OT BTOPOTO
3apsa.

B2. B 04HOPOAHOM 3JIEKTPUYECKOM T10JI€ HANPSKEHHOCTHIO 200
B/M HENnoJBM)XHO «BUCHT» MBUIMHKA, 3aps] KoTtopoil 40 uKi.
Yemy paBHa Macca IBUTUHKA?

B3. Pe3ucropsl moouepeHO MOAKIOYAIOT K UCTOYHHUKY MTOCTO-
SHHOTO ToKa. CONpOTHUBIEHUS PE3UCTOPOB COOTBETCTBEHHO
paBHbl 3 OM 1 12 OM. MouiHoCTh TOKa B pe3UCTOpPax OJUHAKO-
Ba. Uemy paBHa cujia TOKa B LieNu?

B4. YuacTok mpoBOJHMKAa HAaXOJUTCS B MarHUTHOM IIOJI€, WH-
aykiust kotoporo 50 mTn. Cuma 3JIeKTpHUYeCKOro TOKa, MpoTe-
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Kalollero mo mnpoBogHUKy, paBHa 10 A. Ilpu nepemenieHuun
MPOBOJIHMKA Ha § CM B HAIpPaBJICHUM JIEUCTBUS CUIIbI AMIiepa
nosie coepiraer padory 0.004 [[x. Uemy paBHa JjuHaA ydacTKa
npoBoaHuka? IIpOBOAHUK pacCIONOKEH MEPHEeHIUKYISIPHO JIH-
HUSM MarHUTHOM MHTyKIUH.

BS. HampspkeHne Ha KOHIIAX MEpBUYHONW 0OMOTKH TpaHchopMa-
topa 127 B, cuna toka B Heil 1 A. HanpsbkeHue Ha KOHIIaX BTO-
puuHoii oOMoTku 12.7 B, cuma Ttoka B Helt 8 A. Uemy paBeH
KIIJI rpanchopmaTopa?

C1. B aByx BepmuHax (Toukax 1 u 2) paBHO-
CTOPOHHEr0 TPEYrojbHUKAa CO CTOPOHOU a
MOMENICHBI 3apsaasl +0 u -29 (cM. pwuc.). a
Onpenenuts HAIPSHKEHHOCTD 3JIEKTPUYECKOT0

MoJIsi B TOYKE 3, SIBJSIOLIEHCA TPETheil Bep- 1
IIMHOW 3TOrO TpeyroyibHuka. M3BecTHO, 4TO
TOUEYHBIN 3apsil ( CO3JAET Ha PAcCTOSHUU a JIIEKTPUUYECKOE
T10JIe HanpsbKeHHOCThI0 10 MB/M.

C2. Ha Heu3BecTHON IuIaHETe Ul U3MEPEHMSI YCKOPEHUS CBO-
00JHOTO Na/ICHUs MCIOIb30BAIM MAJIEHbKUM IIapuK Macco 1 r
u 3apsaoMm 2.5 mxKn. Oka3anock, 4TO B TOPU30HTAIBHOM DJIEK-
TpU4YecKoM mosie HampspkeHHocThio 2000 B/M HHMTH ¢ mojaBe-
LLICHHBIM HA HEil MAJICHbKUM LIAPUKOM OTKJIOHHMIAch Ha 45° ot
BepTuKau. [1o 3TUM HaHHBIM OMpENEIUTh YCKOPEHUE CBOOOI-
HOTO MaJIeHus Ha IJIaHeTe.

C3. K onHOpOIHOMY MEIHOMY IMWJIMHAPUYECKOMY MTPOBOIHUKY
JuHoM 10 M mprIIOKUIM pa3HOCTh NMoTeHIuaioB 2 B. Onpene-
JUTH TIPOMEKYTOK BPEMEHH, B TEYCHHE KOTOPOTO TeMIIEparypa
npoBoaHKKa noBeicuTcs Ha 10 K. 3MeHeHneM conpoTHBIEHUS
MPOBOJIHMKA U PACCEMBAHUEM TEIIa MPU €r0 HarpeBaHUM Tpe-
HeOpeub. [InotHocts Menu 8900 kr/M°, ynenbHOE COMpPOTHBIIE-
mre memu 1.7-10% Om-m, yuensHas Temmoemkocts Mexn 380
Jx/xr-K.

C4. I'opu3oHTaNBHBIN NPOBOAAIINI CTEPKEHD MPSIMOYTOJIBHOTO
CEYCHHS TIOCTYNATEIbHO JIBIIKETCS C YCKOPEHHEM BBEPX I10
[JIaJIKOW HAKJIIOHHOW IJIOCKOCTH C YIJIOM HakJOHa 30° B oxHo-
POJTHOM MAarHUTHOM TioJie (BEKTOp MAarHUTHOW WHIYKIIMH
HampaBJieH BEPTUKAIBHO BBEPX, ero MoAyib paBeH 0.2 Tn). ITo
CTEPKHIO TIpoTeKaeT TOK 4 A. OTHOIIIEHHE MaCChl CTEPIKHS K €r0
mne 0.1 xr/m. OnpenenuTs YCKOpeHHe, ¢ KOTOPBIM JIBMXKETCS
CTEpKEHb.

C5. MenHoe KONbIIO W3 MPOBOJAA TUAMETPOM 2 MM PaCHOJIOXe-
HO B OJIHOPOJTHOM MAarHUTHOM TI0JIE, MarHUTHAsI UHAYKIUS KO-
TOPOr0 MEHseTCsl 0 MoAyNo co ckopoctbio 1.09 Tn/c. Ilnmoc-
KOCTh KOJIbIIA TEPIEHIUKYISIPHA BEKTOPY MAarHUTHOW HHIYK-
uuu. Yemy paBeH AuameTp KOJbla, €CIM BO3HHUKAIOIIUNA B HEM
WHIYKIIMOHHBIN TOK paBeH 10 A? VYiaenpHOE CONMPOTHUBICHHE
Meau 1.72-10® Om-m.

3

Omnruka. Crenu-
ajbHasi TeopuUs OT-
HOCHTEITLHOCTH.
dusuka aTomMa 1
aTOMHOTO sifjpa

Al. OmnpenenuTs yBeIWYEHHE, J1aBaeMO€ JIMH30HM, (HOKyCcHOE
paccrosiHue kotopoi paBHO 0.13 M, ecnu mpeaMeTr OTCTOMT OT
Hee Ha 15 cm.

A2. OmnpenienuTh JUIMHY CBETOBOW BOJHBI ISl IMHUK B AU(ppak-
[IMOHHOM CIIEKTPE TPETHEro MOPSAKA, COBMANAOIIECH C JIUHUEH
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YETBEPTOro MOPsIAKA C JITMHOM BOJHBI 510 HM.

A3. DHeprusi Mokos MPOTOHA paBHA 9.4.10° 5B. Ha ckombko
II0JIHAsl SHEPrusl MPOTOHA MpU cKOopocTH npoToHa 0.6¢ mpesoc-
XOJIUT €T0 SHEPTUIO MOKOSI?

A4. DHeprus niepBoro (poToHa B 2 pa3a O0Jble S3HEPTUH BTOPO-
ro. Bo ckonbKo pa3 0TIIMYaoTCs UMITYJIbChI ATHX (POTOHOB?

AS. B HauanbHblli MOMeHT BpemeHH Obuto 1000 aTomMHBIX siaep
M30TOIa C MepruooM nonypacnaaa 5 MuH. CKOJIBKO siiep 3TOTO
M30TOIa OCTaHETCs HepacnaBmMMucs yepe3 10 mun?

B1. Ha skpaHe ¢ moMoIip0 TOHKOH JTUH3BI ¢ OKYCHBIM PaccTo-
ssareM 30 cM TMOJTYYeHO YeTKOe M300paKeHUe MpeaIMeTa ¢ Tpex-
KpaTHbIM yBenuueHueM. KakoBo paccTostHHe OT mpeameTa Jo
9KpaHa C ero n3o00paxeHnem?

B2. Iudpaknuonnas pemerka umeer 120 mTpuxoB Ha 2 MM.
Haiitn nivHy BOJHBI MOHOXPOMATHYECKOIO CBETA, NAJarOLIEro
Ha pelIeTKY, eCJIM NepBbIi MAaKCUMYM HaOJII0/1aeTCsl MO/ YTJIOM,
cunyc kotoporo 0.06.

B3. Kpacuas rpanuna porosddekra Hekotoporo meraia 6-10M
I'n. Haiith yacToTy majaromero CBeTa, €ClIM BBUIETEBIINE C I10-
BEPXHOCTH MeTalia (POTOAIEKTPOHBI MOJIHOCTHIO 33JIEPIKUBAIOT-
Csl CETKOM, MOTEHLIMa KOTOpoil cocTasisier 3 B.

B4. PrytHas namna umeet MomHOCTh 125 BT. CKOJIBKO KBaHTOB
CBETa HCITYCKAETCS €XKECEKYHIHO MPH H3JIY4YEHUU C JIMHOMN
BOJIHBI 579 HM?

BS. Ilepuon nonypacnana crponuus 29 ner. Yepes CKOJIBKO JIeT
Ipon30iaeT pacman 7/8 OT MepBOHAYAIBHOTO YHCIA PAJHOAK-

TUBHBIX sifiep?

C1. B nHOo BoJoeMa BEpTHKAIBHO 3a0MTa CBas JUIMHOW 3 M Tak,
YTO €€ BEPXHUU KOHEIl HaXOAUTCA oA Bonoil. Haiitu nnuny Te-
HU OT CBaM Ha JIHE BOJOEMA, €CIIU yroJl MaJeHHs COTHEUHBIX Y-
Yell Ha MOBEPXHOCTh BOJbI PABEH 30°. mokasarensb MIPEIOMIICHUS
BOMBI 4/3.

C2. Kakoit HanOonpIInii MOPSAAOK CIIEKTPa MOKHO HAOMII0IATh C
MOMOIIBIO TU(PPAKITMOHHON pemieTkd, uMeronie 500 mTpuxos
Ha 2 MM, IPU OCBELIEHUH €€ CBETOM JJIMHON BOIHBI 720 HM?
C3. B aByx onbiTax 1o GoTodPdexTy MeTauinueckas miacTuHa
obxyyanacek cBeToM ¢ JuirHamu BoiH 350 HM u 540 HM. Makcu-
MajibHasi CKOpOCTh (DOTOIIEKTPOHOB B MEPBOM OIIBITE OblLIa B 2
pas3a Oonblie, yeM Bo BTopoM. KakoBa pabora BbIXxoja C IoO-
BEPXHOCTH MeTasuia?

C4. MoHOXpOMaTHYECKUI MY4YOK NapauIeIbHBIX JIyded co3la-
eTCSl HCTOYHMKOM, KOTOPEIiA 3a 8-10™ ¢ m3mydaer 5-10* doro-
HOB. DOTOHBI Ta/1a10T 10 HOPMAJIM HA MJIOLAAKY Mtomaaso 0.7
cM® 1 cosnator masienne 1.5-107 Ia. [Tpu sTom 40% ¢doToHOB
OTpakaercsi, OCTajibHble mMoromanTcs. OnpeaenuTs UIHHY
BOJIHBI U3JTy4EHHUS.

CS5. Kakas moins (B IpOILIEHTax ) PaAMOAKTUBHBIX SIIEp OCTAaHETCS
HepaclaBlIECs Yepe3 UHTEPBAJ BPEMEHHU, PaBHBII JIBYM NEpHU-
oJiam nosypacmnaaa?
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IIpuMepHbIe TEeMbI NPE3eHTALMH U 10KI2/10B
1. ®usnueckas KapTUHA MUPA — OCHOBA €CTECTBEHHOHAYYHOW KapTUHBI MUDA.
@OyHraMeHTaJIbHBIE 3aKOHBI (DU3UKH — OCHOBA COBPEMEHHOH MapagurMbl HAYYHOTO MBbIIILIE-
HUS.
KopmyckynsipHast 1 KOHTUHYaJIbHAs KOHIICTILIMU OIMCAHUS TIPUPOJIBI.
JIMCKPETHOCTh U HENIPEPBIBHOCTh B IIPUPOJE.
CrpykTypa MaTepuagbHOro Mupa. Y cTpoiicTBo BeenenHoi.
[Topsimok u OecnopsiioK.
[ToHsITHSA B3aMMOIEUCTBUSL, COCTOSHUSA. Y IOPSAIOYEHHOCTD U Xa0C B IIPUPOJIE.
ITonsarue suTponuu. IIpuHuMI BO3pacTaHus SHTPOIUH.
[opsimok-6ecnops10K B IPUPOJAE U COLUATBHBIX CTPYKTYpaXx.
0. buorexHosoruu u Oyayliee HUBHIN3ALUH.
1. B3auMocCBs13b OMOJIOTHYECKOM B KYIbTYPHON IBOJIOIIUU.
12. Bousinue Kocmoca Ha 3Bosmro1into ouochepsl.
13. I'enHast UHXEHEPHsL: TPOOIEMBI U MEPCIIEKTUBBIL.
14. I'unote3bl NPOUCXOXKICHUS KU3HHU Ha 3emiie.
15. 3navyenue u QpyHKIMHM HAYKA B COBPEMEHHOM OOIIECTBE.
16. Kocmonornyeckas MoJiesb pacuiuperus BeeneHHou.
17. Meramup: coBpeMeHHBIE acTPO(YU3HMIECKIE U KOCMOJIOTUIECKNE KOHIICTIIHH.
18. Hayka u nceBnonay4yHbie (YOpPMBI TyXOBHOU KYJIbTYPHI.
19. [lepcneKTHBBI BOTIOIHMHY YEIOBEKa: PEaTbHOCT U BO3MOXKHOCTH.
20. IIpo6nema npoucxoxaeHus BeeneHHol B COBpeMEHHONW KOCMOJIOTHH.
21. TIpobiema MPOUCXOKICHUS YeTI0OBEKa U 00IIECTBA, €€ MUPOBO33PEHUYECKOE 3HAUCHHE.

N

RBR©ooo~N O~ w

IIpuMepHBIii CIUCOK BONPOCOB K IK3aMEHY

Mexannueckoe amkeHue. OcHoBHas 3ajada MexaHuku. Cucrema otcuera. MarepuasbHas
TOYKa — MOJIEJIb MEXAHUKHU. Pa3ienbl MeXaHuKy.

Kunemaruka. Tpaextopus. [lyte. MexaHnuueckoe ABM)KE€HHE 10 BUAY TpaekTopuu. CriocoObl
ONMCaHUs IBWKEHMS. Pagnyc-BEKTOp MONOKEHN MAaTEPUAIBHON TOYKH. Y paBHEHUE JBHKCHUS. Bek-
TOp MepeMelIeHUs] MaTepuaIbHOI TOUKU (BEKTOpHAs, KoopAuHaTHas ¢opma, Moaynb). CKopocTh Ma-
TEpUAIBHON TOUKH. Y CKOPEHHE.

[TpsmonuHeiiHOe paBHOMEpHOE ABMKEHHE, YpPaBHEHHE JIBUXKEHUS, €ro rpapuueckoe MpeacTaB-
nenue. [IpsMonuHeliHOe paBHONEPEMEHHOE MABM)KEHHE, ypaBHEHHUE [BHKEHHUE, €ro rpauueckoe
[IpEACTABIICHUE.

Jlunamuka. Cuna: mposiBlI€HUs, OCOOCHHOCTH, MPHUHIMII CYNEPHO3ULUH, METOJbl U3MEpPEHUs
cui. MueptHOoCcTh. Macca. Mmmynibec MaTepuanbHOM TOYKH.

3aKoHBI KJIaCCUUECKON MeXaHUKH (3akoHbl HploTOHaA). | 3akoH kitaccmueckoil mexaHuku. Il 3a-
KOH KJ1accuueckoi Mexanuku. Mmmynsce cuibl. |1 3akon kinaccndeckoil MexaHuKH. 3aKOH BCEMUPHOTO
TArOTeHUs. | paBUTAlMOHHAS TOCTOSTHHAS.

Cuna Tspxectu. Bec Tena. Cunbl ynpyroctu. [legopmanuu: ynpyrue u Heynpyrue. Buasl ynpy-
rux aegopmaruil. XapakTepucTuku aedopManuii: abcoytoTHOE YAJIMHEHUE, OTHOCUTEIbHOE yIMHE-
HUE, MEXaHUUYECKOE HanpspkeHue. 3akoH 'yka. Cuila TpeHus: cuia TPEeHUs MOKOs, MaKCUMaJIbHas CH-
J1a TPEHUs MOKOsl, KO3(PPUIMEHT TpeHUsl, Cujla TPEHUSI CKOJIbKEHUs. J[BH)KEeHUE Tesla M0 HaKIOHHOM
IJIOCKOCTH. /IBHKEeHME Ten, CBA3aHHBIX HEBECOMOM HEpacTsLKUMOM HUTHIO. Cuita Apxumena.

3aKOH COXpaHEHWs MMIysbca. IMIynbCc cuCTEMBI MAaTepUaIbHBIX TOYEK. 3AMKHYTas CHUCTEMA
TeJl. YpaBHEHUE U3MEHEHMS UMITYJIbCA CUCTEMBI MaTEPUAIIBHBIX TOYEK.

3aK0oH COXpaHEHHWs IOJHOW MEXaHW4YeCKOW 7Hepruu. Mexanudeckas pabora. ['padudaeckoe
npencrasieHue padotel. KoHcepBaTtuBHbIE (MOTEHIMAIbHBIE) cuibl. HekoHcepBaTHBHBIE (IuccHIa-
TUBHBIE) cuibl. MomHocTh. Koaddunuent nonesnoro aeiicteus. Mexanuyeckas sHeprus. Buasr me-
xaHn4eckol sHepruu. Kunernueckas sHeprus. Teopema 06 U3MEHEHUH KMHETUYECKOM SHEPTUU Tela.
Kunernueckast sHeprus cucteMbl MaTepHalbHbIX TouyeK. [loreHnmaneHas sHeprus. lloreHuumanbHas
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SHEprus ynpyro nepopMUpoBaHHOTO Tena. [loTeHmanbHas sHeprus cuibl TspkecTd. [TomHas MmexaHu-
yecKasi SHEeprusl. 3aKOH COXPaHEHHMS TOJTHOM MEXaHUYECKOW SHEPTHH.

OJeKTpocTaTUKa. DJIEKTPUUECKUM 3apsij, ero cBoiicTBa. 3akoH Kynmona. OnekTpocraTuueckoe
nosie. HanpshkeHHOCTh — CUIIOBasi XapaKTEPUCTHKA JIEKTPOCTaTHUECKOro noisd. HanpskeHHOCTh 1o-
JI51, CO3/IaHHOTO TOYEUHBIM 3JIEKTPUYECKUM 3apsiioM. [IpuHiun cynepno3unuu nonei. CuioBsle Jau-
Huu. OgHOpOIHOE BJeKTpocTaTHdecKoe nose. [loreHnuan — sHepreTuyeckas XapakTepUCTHKa JJIEK-
TpocTaTuueckoro nosst. [loTeHnuan moss, cO34aHHOIO TOUYEYHBIM JIEKTPUUECKUM 3apsioM. [IpuHiun
cynepno3uuuu nosned. PasHocTs moreHnumanoB. HanpsbkeHue. OKBHIIOTEHIMAIBHBIE MOBEPXHOCTH.
CBs13b Pa3HOCTH NOTEHIIMAJIOB U HANPSKEHHOCTH.

OnekrpoeMkocTs. KoHaeHcaropsl. Buibl KOHAEHCATOPOB. DJIEKTPOEMKOCTh IUIOCKOTO KOHICH-
caropa. CoeJMHEHHE KOHIAEHCATOPOB. DHEPrUsl AIEKTPUUECKOTO I10JIA.

Onekrpudeckuid ToK. Cuina ToKa, ero IIOTHOCTb. Y CJIOBHSI CYILECTBOBAHMSI MJIEKTPUYECKOTO TO-
ka. DJIC. 3akon Oma s ogHOpoAHOrO y4yacTka nenu. CornporuBieHre NpoBoJHUKOB. CoennHeHne
IIPOBOJHUKOB. 3akoH OMa aist mosiHo| 1enu. PaGoTa ¥ MOIIHOCTh MOCTOSHHOIO 3JIEKTPUYECKOTO TO-
ka. TersoBoe JeHCTBHE IEKTPUUYECKOro ToKa. 3akoH Jxoynsi-Jlenna.

Marnetusm. MarautHoe nosie. XapakTepuCTUKU MarHUTHOTO MOJs. BEeKTop MarHuTHON MHIYK-
LMK — CWJIOBasl XapaKTepUCTHKa MarHUTHOro nojs. Hampasnenue u Mozelib BEKTOpa MarHUTHOW MH-
OyKuuM. JINHUKM MarHUTHOW MHAYKUMU. MarHuTHbIi notok. Cuita AMnepa: MOZYJIb U HallpaBJICHHUE.
Cuna Jlopenua: Moaynp M HampaBieHHe. MaruuTHas IpOHUIIAEMOCTh BellecTBa. [{ua-, mapa- u ¢ep-
POMAarHeTHKH.

DONeKTpOMarHuTHasE MHAYKLHKSA. 3aKOH 3JeKTpoMarHUTHOM mHAykuuu. IIpaBuino Jlenna. Camo-
nHAayKnus. MHOGyKTUBHOCTB. Y paBHeHHE MakcBela U MX TpaHULbl IPUMEHUMOCTH.

Ontuka. ['eomerpuueckas ontuka. CBeToBOM Jyd. 3aKOH MPSMOJIMHEWHOTO pPacHpOCTpaHEHUs
cBeta. OTpaxkeHue. 3epKajabHOE U PACCEIHHOE OTpakeHHE. 3akoH oTpaxeHus. Ilnockoe 3epkaio. Ilo-
CTpOeHHE U300pakeHUs B IIJIOCKOM 3€pKalie, ero cBoicTBa U xapakrepuctuku. Chepuueckoe 3epkaio.
Ontuyeckuil neHTp, HoKyc cepudeckoro 3epkaia, ontuuyeckue ocu. [locrpoenune nzodpaxkeHus B
cepruvecKoM 3epKaiie, ero XapaKTepPUCTUKU. YTOJ MaJeHHs, YTOoJI OTPaKEHUS, Yroi MPeIOMIICHUSI.
3akoH mpenaoMieHus. AOCOMIOTHBIN MoKa3aTesb NpesoMiieHus cpeabl. [Ipenomienne ceera Tpeyroib-
HoU npu3Moi. [lonHoe oTpakenue cBera. [IpenenbHbIi yroJ MoJHOro OTPaXKEHHS CBETA.

[Tpenomnenue cBeta Ha cepuueckoil rpanuLe pasaena cpea. JInusel, ux Buabl. TOHKHE JTUH3BI.
OnTnueckuil neHTp auH3bl. OnTHueckue ocu. I'maBHas onrtuyeckass ock. dokyc. PokanbHas IIIOC-
kocTh. DokycHoe paccrossHue. @opmyna ToHKON JMH3BL. OnTHYecKas cuiia JIMH3bL. [IpaBuio 3HaKoB.
JluneitHoe yBenuueHue nzodpaxenus. [ paHuIbl IPUMEHUMOCTH T€OMETPUYECKON ONTHKHU.

Bonnosas ontuka. Marepdepennns. Judpakuus. Jucnepcus. [Nonspuzanus.

KBanrtoBas ontuka. Kantsl. ®opmyna [Inanka. [locrosinnas [Inanka. @oronsl. Macca doToHa.
KopnyckynsapHO-BOIHOBOM Ayalnu3Mm.

TepMoIMHaAMUYECKUI U CTaTUCTUYECKUM MOJIXOJbI K PACCMOTPEHMIO TEIUIOBBIX siBIeHUM. Mne-
aJIbHBIA Ta3 — MOJIENIb MOJIEKYJISIpHON (hn3uku. OCHOBHBIE MOJOXKEHUS MOJIEKYJISPHO-KUHETUYECKON
Teopuu, X 000CHOBaHUA. Makpo- 1 MUKPOCUCTEMBI TEJl.

Tepmonnnamuueckas cucreMa. HyneBoe Hadano TepMOAMHAMUKH. TepMoaMHaMuyeckue mnapa-
METpBI: TeMIiepaTypa, JaBjieHHe U 00beM (CIIocOObl U3MEpEHHs). Y PaBHEHUE COCTOSHUS M/1€aIbHOIO
rasa: ypasHeHue Kianeiipona, ypaBHeHne MenneneeBa-Knanelipona. M3onponeccel. ['a3oBbie 3ako-
Hbl. CMecH ueanbHbIX Ta30B, 3aKk0H JlanbToHa. BHYTpeHHsIs sHeprusi, crnocoObl ee u3MeHeHus. BHyT-
PEHHSS SHEprus uaeanbHOro raza. Pabora B tepmonuHamuke. Tertonepenada. KoindecTBo TEMIOTHI.
TermmoeMKoCTh: yaenbHas TeIIOEMKOCTh, MOJIAPHAs TEINIOEMKOCTh. Y paBHeHre Maiiepa. KonnuecTBo
TEIUIOTHI MPU pa3IMuHbIX Mpoueccax. [lepoe Hauano TepmoanHamMuku. IIlpuMenenne nepBoro Havana
TEPMOJMHAMUKHU K H3omporeccaM. AnnabaTHblil nporiecc. TemnoBsie MamuHbl. MeanbHas TemioBas
mamuHa, ee KI1/I. I{ukn Kapho.

Haceimiennsiii map u ero cBoicTBa. BiaxHOCTh Bo3ayxa. AOCONIOTHAS U OTHOCUTEIbHAS BIIaX-
HOCTh. [lepunut BraxkHocTH. Todka pochl.

20



Cpenssisi ckopocTh ABWKeHUs 4dacTul. CpenHss KBaJpaTU4HAs CKOPOCTb JBHMYKEHHS YaCTHII.
Kunernueckast sHEprusi HOCTYNaTeIbHOTO JABHKEHUSI MOJIEKYIT U €€ CBSI3b ¢ TeMiieparypoil. OCHOBHOE
ypasHenue MKT uneansHoro rasa.

Mopnenb atoma Tomcona. OnbiTel Pezepdopma. Moaens atoma Pesepdopaa. Ilocrynater bopa.
Crpoenue atromHoro sipa. IlpotonHo-HelTpoHHas Mozensb siipa aroma. Hykinonsl. MaccoBoe uuco.
N3otomsl.

5.4. Meroauyeckue MaTepuaJibl, oNpeesiiomye Mpoueaypbl OLeHUBAHUS 3HAHUI, YMEHWH,
HABBIKOB M (MJIM) ONBITA JeSITeIbHOCTH, XapaAKTePU3YIOIIUX 3Tanbl (GOPMUPOBAHHUA KOMIIETEH-
1107078

ConocTtaBUMOCTh PEMTUHIOBBIX ITOKAa3aTeNe CTYAEHTa MO pa3HbIM JUCHUIUIMHAM U baiibHO-
PEUTHHIOBOW CHCTEMBI OLIEHKH YCIIEBAEMOCTH CTYIEHTOB OOECIEUMBAETCS NMPUHATUEM E€IUHOTO Me-
XaHMW3Ma OIEHKH 3HAHUH CTYJEHTOB, BHIPAXKEHHOro B Oaijax, corinacHo kKotopomy 100 6amioB — 3To
IIOJIHOE YCBOEHHE 3HAHMM 10 y4eOHOH AMCLUILIMHE, COOTBETCTBYIOLIEE TPpeOOBaHUAM y4yeOHOM mpo-
IpPaMMBlI.

MaxkcuManbHbIN pe3yabTaT, KOTOPBIA MOXET ObITh JOCTUTHYT CTYIEHTOM IO Kaxzaomy u3 bio-
KOB peiTrHroBoit onenku — 100 Gamnos.

OtBer oOyuaromierocss Ha 3K3aMeHe OLIEHHMBaeTcs B Oajlax C Y4eTOM IIKalbl COOTBETCTBUS
PEUTUHIOBBIX OLIEHOK MATHOAIBHBIM OLIEHKAM.

B 3aueTHO-7K3aMEHALIMOHHYIO BEIOMOCTb U 3a4E€THYHO KHUKKY BBICTaBJISIFOTCSI OLIEHKH IO IIsi-
THOAJUTLHOM IKaJle ¥ PSUTUHTOBBIE OI[CHKH B OaylIax.

IIpy momy4eHHH CTYyJEHTOM Ha DK3aMEHE HEYNOBJIETBOPUTEIBHOW OLICHKH B BEIOMOCTH BBI-
CTaBIISIeTCSA PEHTHHIOBas OlleHKa B Oamnax (<40 6ayuioB), COOTBETCTBYOMIAS (DAKTUIECKUM 3HAHUSAM
(oTBeTy) CTyIEHTA.

Kputepun oneHky 3HaHWN CTYACHTOB B paMKaxX KaKIOW y4eOHOW MUCHMIUIMHBI WM TPYIIII
JMCLUIUIMH BBIpaOaThIBAIOTCS MPENOAaBaTeNIIMU COITIACOBAaHHO Ha Kadeapax yHMBEpCHTETa UCXOIs
u3 TpeboBaHUi 00pa30BaTENbHBIX CTAHIAPTOB.

Ikana oueHUBAHUA IK3aMeHA.

Kputepuu onenuBanus Bajubl

[TonHbIe U TOYHBIE OTBETHI HA JIBa BOMpOCa dK3aMeHalnoHHoro omnera. CBobognoe | 21-30
BJIQJICHHE OCHOBHBIMU TEPMHUHAMH U MOHATHSAMH Kypca; IMOCIIeIOBATEILHOE U JIOTHY-
HOE M3JI0KEHUE MaTepuaia Kypca; 3aKOHUEHHBIE BBIBOJIbI M 00OOIIEHHS IO TEME BO-
MIPOCOB; MCUEPIIHIBAIOIINE OTBETHI HA BOMPOCHI IIPH CIa4e YK3aMEHA.

[TonHbIe ¥ TOYHBIE OTBETHI Ha JIBa BOMpPOCA dK3aMEHAIIMOHHOTO Ouneta. 3Hanue oc- | 14-20
HOBHBIX TEPMHUHOB W TIOHATHUH Kypca; IMOCIICIOBATEILHOE H3JIOKCHHE MaTephalia
Kypca; ymeHue GopMylIupoBaTh HEKOTOPhIE 0OOOIIEHHS IO TEME BOMPOCOB; J0CTa-
TOYHO TTOJTHBIC OTBETHI HAa BOMPOCHI IIPH CIade IK3aMEHA.

[TonHBIM U TOYHBIM OTBET HAa OJWH BONPOC PK3aMEHAI[MOHHOTO Ouneta. Y oBnerBo- | 8-13
pUTEIIbHOE 3HAHWE OCHOBHBIX TEPMHUHOB W TIOHATHU KypcCa; YIOBIIETBOPHUTEIHHOE
3HAaHHE W BIAaJICHUE METOJAaMU U CPEICTBaMU pEIICHUs 33a]a4; HeJJOCTaTOYHO Toce-
JIOBaTeIbHOE H3JIOKCHHE MaTepHalia Kypca, yMEHHE (OpMYIUPOBATH OTACIbHEIC
BBIBOJIBI U 0000IIIEHHUS IO TEME BOIIPOCOB.

[TonHBINM ¥ TOYHBIN OTBET HA OJIMH BOMPOC IK3aMEHAIIMOHHOTO OMJIeTa U MEHEe. 0-7

HTorosas mkaJja BbICTABJIEHUA OICHKH IO JUCHUIIJIMHE.

OrneHka 1o 5-0abHOM cucTeMe Ouenka o 100-0amapHOM cHCTEME
OTJIMYHO 81-100
XOpOIIIO 61 - 80
YJIOBJIETBOPUTEIIBHO 41 - 60
HEYJIOBJICTBOPUTEIHHO 0-40
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6. YYEBHO-METOAUYECKOE U PECYPCHOE OBECIIEYEHHME JUCHUIIJINHBI

6.1. OcHoBHas iUTEpaTypa:

1. OOGmmit ¢pu3MvecKui MpaKTUKyM: onTuka : c0.1a0.padot / BacunpumkoBa E.H.,coct. - M. :
MI'OVY, 2015. - 64c. — TekcT: HEMOCPEACTBEHHBI.
2. bammaues 10.A. ®yHnaMeHTabHBIE SKCTIEPUMEHTHI (hu3ukn: Kype Jekmnuit / 0. A. banuraues,
. JI. borpanos. - M. : JEHAH/I, 2012. - 240c. — TekcT: HEnoCpeACTBEHHBIH.

6.2. lonotHuTeILHAS JIUTEPATypa:

1. Dnemenrapublil yueOHUK pusuku: yued.mocodbue B 3-x T. / Jlanncoepr I'.C.,pen. - 10-¢
u3a.,nepepad. - M. : AO3T Illpaiik, 1995. - 608c. — TekcT: HEMOCPEICTBEHHBIN.
2. 3oteeB, A.B. OOmias ¢usuka: yaboparopHbie 3amaud : y4eOHOe MmocoOue s BY30B /
A. B. 3orees, B. b. 3aiinies, C. JI. AneknepoB. — 2-¢ u3f., ucnp. u non. — Mocksa : U3na-
tenbcTBO KOpaiit, 2023. — 251 ¢. — (Bsicmiee o6pazoBanue). — ISBN 978-5-534-04283-2. —
Texct : osnextponHsid // OOpazoBartenvHas miatdpopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/514541 (nara obparenus: 26.03.2024).
3. byOHoB, B. A. ®u3nueckuii MpakTUKyM (MEXaHHKa, SJEKTPUUECTBO U MAarHeTU3M) : yueOHOe
nocobue / B. A. byonos, A. K. Huzamos, H. H. Cxpsinauk. — MockBa : MOCKOBCKHIA TOPO/-
cKoil menaroruueckuii yuusepcuteT, 2010. — 294 ¢. — Texct : snexTponHslii // Ludposoit
obpazoBarenbHbIil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/26646.html (zata oopamienus: 26.03.2024). — Pexxum nocryma:
JUIsL aBTOPU3UD. MTOJIb30BaTENEH
4. bapabanoBa H.H. Benenue B oOmmii ¢pusmueckuii npaktukym / H. H. bapabanosa. - M. :
MI'OVY, 2012. - 42¢. — TekcT: HENOCPEICTBEHHBIMH.

5. banpsa O.I1. ®uzuka. CnpaBounuk. EI'D. M.: Dkemo, 2009.

6. Bombkenmreiin B.C. COopHEK 33134 10 00meMy Kypcy Gu3uku: yued. mocooue st BTy30B /
Bonbkenmreiin B.C. - 12-e uzn.,ucnpas. - M. : Hayka, 1996. - 400c. — TekcT: HenmocpeacTBEHHBIN.

7. Kabapmuu O.®. ®usmka : cpas.Marepuais : yueod.mocodue / O. @. KabapauH. - 2-e U3 ., aom.
- M. : [Ipocsenienue, 1988. - 367c. — TekcT: HEMOCPEICTBEHHBIMN.

8. BacmipumkoBa, E.H. Dnemenrtapras ¢usuka: CripaBOYHHK:ONpeaeTeHUs (U3NICSCKUE BEIHU-

YHHBI,3aKOHBL,clipaBouHble Tabmuiel / E. H.BacunpumkoBa, H. U. Komkun. - MockBa : Cronetue,
1996. - 304c. — TekcT: HEMOCPEICTBEHHBIH.

6.3. Pecypchl nH(p)OPMAIMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH « UHTEepHET»

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

7. METOAUYECKHUE YKA3AHUSA 11O OCBOEHHUIO JUCHUIIJINHBI
1. Meroanueckue peKOMEHIalluu 10 NOJTOTOBKE K MPAKTUUYECKUM 3aHITHUSIM.
2. Meronuyeckre peKOMEHJAIMK 110 OPraHU3aMH CAMOCTOATENBHOM paboThI 10 TUCIUITIIMHAM.

8. NHO®OPMAIIMOHHBIE TEXHOJIOI'MA JJIA OCYHECTBJIEHUSA
OBPA3OBATEJIBHOTI'O ITPOIIECCA IO JUCHHUIIJIMHE

JInneH3noHHoOe MporpaMMHoOe o0ecneyeHune:

Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

22


https://urait.ru/bcode/514541
https://www.iprbookshop.ru/26646.html
http://mgou.ru/index.php?option=com_content&task=view&id=48&Itemid=614
http://elibrary.ru/

HNHpopManoHHBIE CIPABOYHbIEC CHCTEMBbI:

Cucrema 'APAHT

Cucrema «KoncynprantlLiroc»

[Tpodeccuonanbabie Oa3bl JAHHBIX

fgosvo.ru — ITopran denepanbHbIX FrOCYAaPCTBEHHBIX 00Pa30BATEIBHBIX CTAHIAPTOB BBICILETO 00-
pa3oBaHUs

pravo.gov.ru - OdunuansHelii KHTEPHET-TIOPTAI IPABOBOW HH(POPMALIUU

www.edu.ru — ®enepanbHblii mopran Poccuiickoe 06pa3oBaHue

CB0OOIIHO pacmpocTpaHseMoe MporpaMmMHoe oOecrieyeHrne, B TOM YUCJIe OTE€UEeCTBEHHOTO MPOU3-
BOJICTBA

OMC Ilneep (mis Bocripon3BeieHUs] DIEKTPOHHBIX YUeOHbIX Momyrieil)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUME JUCHUITJIMHBI

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHHEe JUCIUTUINHBI BKIIOYaeT B ce0sl:

- yueOHbIe ayAUTOPUH JJIs IPOBEACHUS YU€OHbBIX 3aHATHUH, OCHALIIEHHbIE 000PYI0OBaHUEM U TEX-
HUYECKUMH CPEACTBaMHU OO0y4YeHHs: y4eOHOH MeOenblo, TOCKOH, IeMOHCTPAIMOHHBIM 000pyI0BaHM-
€M, IEpPCOHAIbHBIMU KOMIIBIOTEPAMHU, IPOEKTOPOM;

- MOMEIICHUS JUIsl CAMOCTOSITEIbHOM pabOThl, OCHAILIEHHBIE KOMIIBIOTEPHOW TEXHMKOW C BO3-
MO’KHOCTBIO OJKIIOUeHUEM K ceTu «VHTepHeT» u obecredeHrneM 10CTyna K 3JeKTPOHHON HH(popMa-
IIUOHHO-00Pa30BaTENILHON CpeIe.
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