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1 He.]'ll/l 1 3aJa49Y1 U3YYCHUSA TUCHUITIMHBI

1.1 Ilean ocBOeHUS TUCUHUILIMHBI

Lenu n3yyeHHus AUCUUIUIMHBI OTIPENIEIeHbl TOCYJapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM
BBICIIET0 00pa3zoBaHus U cooTHeceHbl ¢ ooummu nemsimu OOIT BO mo HampaBiaeHHIO MOATOTOBKH
«[Ipuxnagnas MmaTeMaTKa 1 HHPOPMATHKA», B PAMKaX KOTOPOTO MPENOIAeTCs AUCIUILINHA.

Jucrumivaa «®u3nka» CTaBUT CBOCH LENbI0 M3ydeHHe (yHIaMEHTAIbHBIX OCHOB (pH3MKu B
o0beMe, HEOOXOIMMOM Ui OOLIero pa3BUTHSL M OCBOCHHUS CMEXHBIX JUCHUIUIMH (PHU3HKO-
MaTEeMaTUYECKOrO IMKJIA, O3HAKOMJIEHHE CTYACHTOB C OCHOBHBIMH (DPU3NYECKUMH SBICHUSMH HX
MEXaHU3MOM, 3aKOHOMEPHOCTSIMU U MPAKTHYECKUMH MPUIOKEHUSIMH. [Ipr 3TOM OCHOBHOE BHUMAaHHUE
HEOOXOMMO YIETUTh HE PACCMOTPEHUIO MaKCUMAJIbHO IIMPOKOTO Kpyra BOIIPOCOB, A Ha IOJy4YeHHE
CTYACHTAMH TJIyOOKMX 3HaHUM 1O (QyHIAMEHTAIbHBIM OCHOBaM (HU3UYECKOM HayKd, Ha
dopMupoBaHue y HUX 001Iero (PU3NIECKOr0 MUPOBO33PEHHS M HA pa3BUTHE (PU3NIECKOTO MBIIIICHUS.

[Iporiecc ocBOeHMS MaHHOM MUCHMIUIMHBI HANpPaBJICH Ha IMOJIy4eHUS HEOOXOIMMOro oObema
TEOpPEeTUYEeCKUX 3HaHuM, oTBevaromiux TpeboBanusM PI'OC BO u obecneunBaromux YyClEUIHOE
npoBelieHHEe  OakalaBpoM  NPO(PECCHOHANBHON  NEATETBbHOCTH,  BJIAJCHHE  METOMOJIOTHEH
(GopMynHpOBaHUS W PEHICHHs MPUKIATHBIX 331a4, a Tak)Ke Ha BBIPAOOTKY YMEHUH NPHUMEHSATh Ha
NPaKTUKE METOJbl MPHUKIAAHONH MaTeMaTHKH M MHPOpMAaTUKU. Llenmu AMCIUIUIMHBI COOTBETCTBYIOT
dbopmupyemoii kommnerenuu OITK-1.

1.2 3agauu AUCHUILIUHBI

OCHOBHBIE 3a1a4M TUCIIUILINHGI:

— YCBOEGHUE OCHOBHBIX (M3WYECKMX IOHATHH, KaTeropud M 3aKOHOB (U3UKU (B pamkax
M3Y4aeMbIX Pa3/IesiOB) U MOJIyYE€HUE IPEJICTABICHUH O TpaHUIlaX UX NPUMEHUMOCTH;

— (popMHUpOBaHUE HABBIKOB OMNEPUPOBAHMUS C (U3NYECKUMHU BEJIWYMHAMH, TEOPETHUYECKOTO
UCCIIIOBaHUS (U3UYECKUX SBJICHUH W TPOIECCOB, PEHICHUS TMPOCTHIX (U3UYECKUX 3a7ad C
MCIIOJIb30BAaHUEM IIPUEMOB U METOJO0B OCBOCHHBIX MaTEMaTHYECKHUX AUCLUIUIMH, HAXOXKICHUS MyTeH
PEIICHHMA CJIOKHBIX 3aa4, B TOM YUCJIC U KOMIIBIOTCPHBIMU MECTOJaMU,

— opmupoBanue pu3nyecKol KapTUHBI OKPYXKAIOIIEro MUpa, HAYYHOTO CIIOC00a MBIIIICHHS,
YMCHUA BHIACTH CCTCCTBCHHOHAYYHOC COACPIKAHUC np06neM, BO3HHUKAKOIINX B HpaKTI/ILIeCKOI\/JI
JEATENIBHOCTH CIIELUAINCTa, TBOPYECKOTO MOAX0Ja K MaTEMaTUUYECKOMY MOJEJIMPOBAHUIO PEaIbHBIX
IIPOLIECCOB (PU3UKHU.

1.3 MecTo AuCHHMILVINHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Huctunnuaa «®Pusnka» OTHOCUTCS K 0a3oBoil wactu brnoka 1 "Jucummiussl (Momxynun)"
y4yeOHOro IJlaHa MOJroTOBKM OakamaBpa. Mecto Kypca B HpodecCHOHATBbHOW MOJTrOTOBKE
BBIIIYCKHUKA OIpPEAESeTCS] OrPOMHONM pOJIbIO, KOTOPYIO Mrpaer (u3MKa B COBPEMEHHOM
€CTECTBO3HAHWM, B Pa3BUTUU COBPEMEHHOM TEXHUKU U HOBEUILNX TEXHOJIOTUH.

JlaHHbIi1 Kypc HanboJiee TECHO CBSI3aH C JUCHUITIMHAMU BEKTOpHAs anredpa, MaTeMaTHYECKUMA
aHanu3, nu¢depeHnuaibHble YpaBHEHUS.

HeoOxonuMbiM TpebOBaHHEM K «BXOJIHBIM» 3HAHUSM, YMEHHSIM M OIBITY JESTEIbHOCTH
o0yyaromerocsi Npu OCBOEHUM JAaHHOW JHCUUIUIMHBL, MPUOOPETEHHBIM B pe3yibTaTe H3Yy4eHUs
MPEALIECTBYIOINUX JUCHUIUIMH SBISETCS OCBOEHHWE KYpPCOB MAaTEMaTHYECKOIO aHajau3a, JUHEHHOMN
anreOpbl M aHAJTMTUYECKON TeOMeTpHH, OOBIKHOBEHHBIX IU((depeHINaTbHbIX YpaBHEHUH, B 00beMe,
MIPEAYCMOTPEHHOM JIJIS1 COOTBETCTBYIOIIEH CIIEIMAIBHOCTH.

JlaHHas JUCHMIUIMHA SIBJISETCS BaKHBIM 3BEHOM B o0ecredeHMu OakajaBpa 3HAHHUAMU,
MO3BOJIIOIIMMU  MPUKJIAJHUKY YCIEHNIHO BECTH Mpo(ecCHoHaNbHYIO MesITeNbHOCTh B cdepe
pa3paboTKW MaTeMaTHYeCKMX Mojenel pemaeMblx 3agad. OHa sBISETCS MPEIIIeCTBYIOUISH s
TUCIUILINH "YpaBHEeHUS MaTeMaTudeckor ¢usuku', "dusnueckre 0CHOBBI moctpoeHus OBM".



1.4 IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB O0y4YeHHsI IO IMCIHHUIINHE, COOTHECEHHBIX €
IUIAHUPYEMBIMHU pe3yJIbTaTaAMM 0CBOCHHSI 00pPa30BaTe/IbHOI NMPOrpaMMBbl.

W3yyeHne maHHOW y4eOHOW JMCHMIUIMHBI HANpPABICHO HA OBJIAJACHUEC OOYYaIOIIUMCS
obmenpodeccruonanpHol kommereHmuen (OITK):

Ne Unpekc | Conepxanue B pesynpraTe uzyyenus ydeOHON AUCHMIUIMHBI 00YYarOUIHecs TO0JDKHEI
KOMIIE- | KOMITETEHIINH
ILIL. . 3HATH yMeTh BJIa1eTh
TeHIHH | (Wt e€ JacTH)
CIIOCOOHOCTBIO |— OCHOBHBIC KATErOPHH|— IIOCTABUTH (DH3MUECKYIO|— HABBIKAMH  IIPOBEICHHSI
WCTIONB30BaTh |1 3aKOHBI (PU3UKU. 3a7ady S3bIKOM MaTeMa-|(PU3HYECKUX pacCy ICHUI
0a3oBbIC — OCHOBHBIE  METO/IbI|TUKH U HH)OPMATUKHY; U IIOCTPOCHHUS YMO3AKIIIO-
3HAHUS peumieHus  (U3NYECKUX|— BBIOMPATH METO/IbI| YCHUH;
eCTeCTBEeHHBIX |334a4; pelieHNsT  TOCTaBIEHHOW|— HABBIKAMHU ITOCTPOEHUS
HayK, — OCHOBHBIE 3a/1a44; MIPOCTEHIINX  MaTeMaTH-
MaTeMaTuky  y|IPHKJIQIHBIE  TAKETHI,|— COIEPIKATEIBHO HHTEP-|YECKHX M KOMIBIOTEPHBIX
MH(OPMATHKH, HCIOIb3yEMBIC JJI | IPETUPOBATh PE3yNbTaThl, (MOACIICU uzraecknx
1. |OIK-1|ocHosHsre pemieHust  (PU3NUECKUX|— KCIONBb30BATh  BJIEKT-|TIPOLIECCOB;
3ama4; POHHBIC TeMaTU4eCKue|— HaBBIKAMM HCIIOJIB30-
(axTo1, — 3HaTh COBPEMEHHBIC|PECYPCHl Ul YIIIyOJeHHs(BAHUS — MAKETOB  MPHUK-
KOHIICITIH, MOJEeNN (PU3UKH. 3HAHMH 10 HM3y4aeMOM|IaHBIX IIporpaMM  JJisf
HpI/IHLIvI/IHbI JUCIUIUINHE; pelieHus 3a1a4 QU3NKH;
Teopumu, — JenaTh  BBIBOABI  Ha|— HaBRIKamum  cbopa H
CBSI3aHHBIX  C OCHOBAHMU  IOJy4EHHBIX|0OPaOOTKH MH(POPMALIUH.
IPUKIIaTHOU pe3yIbTaTOB.
MaTeMaTHUKOH U
WH(POPMATHKON

[Ipouiecc ocBoeHUs AUCHUTUIMHBI «DHU3UKa» HANPaBIEH Ha MOTYYEHHUS HEOOXOAMMOro 00bema
3HaHu#, oTBevaromux TpedoBanusm OI'OC BO u obecrieunBarmmx yCrenHoe BeIeHne OaKaaiaBpomM
HAyYHO-UCCIIEeIOBATENIbCKON JAEATeIbHOCTH, BIIaJICHHE METOI0NIOTHENH (GOpMYTUPOBAHUS TTPUKIATHBIX
3a7a4 (DU3MKH, a TAaKKe Ha BbIPaOOTKY YMEHUN NPUMEHSATh Ha MPAKTUKE METOIbl MPUKIATHOU
MaTeMaTUKU U UH()OPMATUKH [ perieHus PU3NUecKux 3ajad.

2. CTpyKTYypa U cojiep:KaHue TUCIUTLIMHBI.
2.1 Pacnipenesnenue TPY10éMKOCTH JUCIUILIMHBI 110 BHAaM padoT.

OO0mas TpyI0eMKOCTh TUCIUIUIMHBI COCTaBISET 9 3aueTHBIX €MUHUIBI, 324 akaJeMUYECKUX
yaca (u3 Hux 190 aynuropusix). Kypc «®Pu3nka» cOCTOUT U3 JEKIMOHHBIX U MPAKTHYECKUX 3aHSATHH,
COTPOBOXKAAEMBIX PETrYISPHON MHAMBHUIYaAILHOM paboTO MpenoaaBaress Co CTyIeHTaMH B IpoLiecce
camocTosTeNbHOI padoTsl. [IporpaMmoit TucuuIuIMHbI peaycMoTpensl 108 yacoB nekuoHHbIX U 70
Yyaca MPaKTHYECKUX 3aHATHI 12 4acoB KOHTPOJIMPYEMON CaMOCTOATEIbHON padoThI, a Takxke 62 Jaca
CaMOCTOSITEIbHOW paboThl M 72 4aca JJisl MOJATOTOBKHM K JK3aMeHaM. B KOHIle KaXaoro cemecTtpa
MPOBOJIUTCS SK3aMEH.

Jlormdeckoe pa3BUTHE Kypca OXBaThIBAE€T IOCIEAOBATEIbHO H3Yy4aeMble paslienbl (U3UKH —
KIIACCHYECKYIO0 MEXaHHKY, MOJIEKYJISPHYIO PU3UKY U TEPMOJUHAMUKY, SJT€KTPOMArHETH3M.

Bcero Cemectpbl
Bun yuebHoit paboTbl 4acoB (dacer)
3 4
KonTakTHas padora (Bcero) 178,6 110,3 68,3




B ToMm uucie:

3aHATHS JIEKIIMOHHOT'O THIIA 104 72 32

3aHATHSA CEMUHAPCKOTO THUIA (CEMUHAPBI, MPAKTHYECKUE 68 36 30
3aHSITHS)

JlaGopaTopHbIe 3aHATHS - - -

HNnas koHTaKkTHasA padora:

KoHntpoisb camocTositenbHOM padoThl (KCP) 6 2 4
ITpomesxxyrounas arrecranus (MKP) 0,6 0,3 0,3
CamocrosiTejibHasi padoTa (Bcero) 65 34 31

B Tom uucie:

Kypcosast pabora — — —

[TpopaboTka yueOHOTO (TEOPETHUECKOT0) MaTepHaa 40 20 20
IToaroroBka K TEKyIeMy KOHTPOJIIO 25 14 11
KoHnTpoJb:
[TonroroBka K SK3aMeHY 80,4 35,7 447
O01as Tpy10eMKOCTh yac. 324 180 144
B TOM 4HCJIe KOHTAKTHAsA 178.6 1103 68.3
pabora
3a4. e 9 5 4

2.2 CTpyKTypa AMCUMILIMHbI:

Pacnipenenenrie BHAOB y4eOHOW pabOThl M UX TPYJOEMKOCTH IO pas3fiesiaM JUCIHUIUINHBI.
Paznenbl gucumuinHbl, u3ydaembie B 3 ceMecTpe

= HaumenoBanue pazaenon KonnuecTBo yacos
o O AynautopHast Bueayauropuas
= § Bcero pabota pabota
a JI I13 | korTpons | CPC
1 |Kmaccuyeckass MeXaHHWKAa KaK TeOpUsS IBUKCHUS 5
MaKpPOCKOITUYECKHUX TEJ 2 — 2 2
2 |KunemaTnka MaTepUaIbHOW TOYKH, MEXaHHYECKOU 08
CUCTEMBI M TBEPAOTO TeNa 12 8 4 4
3 |[lnHammka MaTepuabHOW TOYKH 19 8 4 3 4
4 |OcHOBHBIE TMHAMHYECKHE XapaKTepUCTHKH|
MaTepuaibHONW TOUYKH. 6 2 3 4
5 |[luHamMMKa CUCTEMbI MaTEPUAIbHBIX TOUEK 25 10 8 3 4
6 |D7emMeHTHl TMHAMUKH TBEPAOTO Tela 14 4 2 4 4
7 |OCHOBBI MEXaHHMKH CIUIOIIHOM CPEJIbI 13 8 — 3 2
8 |OcHOBHBIE MpeACTaBICHUS MOJEKYISIPHONH (UZUKH 9
Y TEPMOJIMHAMUKH 2 5 2
9 [MonekynspHO-KMHETUYEeCKass TEOpHUs HIACabHOTO
19
raza 8 6 3 2
10 |OcHOBBI TEPMOJTUHAMUKHU 19 8 6 3 2
11 |ArperaTHbie cCOCTOSTHUS U (Pa30BBIE EPEXOIBI 10,7 4 - 2,7 4
KonTpons camocrositensHoi pabotsl (KCP) 2 — — — —
[Tpomexyrounas arrectanus (MKP) 0,3 — — — —
HTroro: 180 72 36 35,7 34




Paznensbl gucuuminHel, n3ydaemsie B 4 ceMecTpe.

s KonnyecTBo yacos

S § HaunmenoBanue pasieinoB Beero Ays:ggf :aﬂ BHe?;'%P(I)TT(;p Has

- JI I13 | kontpons | CPC
1|9nekTpuyeckoe 1moJie B BaKyyme 19 4 6 5 4
2. DNeKTPUUECKOE TOJI€ B AUIIICKTPHUKE. 12 4 1 3) 2
3./[IpOBOAHKK B 3JIEKTPOCTATHIECKOM I10JIC 15 3 3 5 4
4 |TToCTOSIHHBIN IEKTPUIECKUN TOK 21 4 6 5 6
5./MarnuTHOE 110JIe B BaKyyMe 20 4 6 6 4
6.|MarauTHOE 110JI€ B BELLIECTBE 17 5 2 6 4
7 |2neKTpoMarHuTHast UHAYKLUS 20 4 6 6 4
8.2nekTpoMarauTHOE 1ose. Y paBHeHHs MakcBesia 15,7 4 2 6,7 3
KonTpons camocrostensHoi pabotsl (KCP) 4 — — — —
[Tpomexyrounas arrectanus (MKP) 0,3 — — — —
Hroro: 144 32 32 447 31

[Tpumeuanwne: JI — nexkuun, 113 — mpaktraeckue 3ausatus, CPC — camocTosTenpHas paboTa CTyIeHTa.
2.3 Coaep:xaHue pa3iesioB JMCHUILIAHDBI:

2.3.1 3aHaTHud JEeKIMOHHOI0 THIIA

g
S HanmenoBanue Popma
8 Conepxanue paszgena TEKYILero
- pasaena KOHTPOJIS
%
| KITACCUYECKAS MEXAHUKA
1 |BBenenue B [Tpenmer ¢usuku. MecTo KiIaccMYeCKOl MEXaHMKH B CHCTEME Onpoc 1o
KIACCHYeCKyr0 |usuyeckux —pucuumimH. Kiaccudyeckue MPEICTAaBICHHS  O|pesympratam
MEXaHUKY IPOCTPAaHCTBE M BpeMeHM U uX apudmerusauud. Ilonarue| unmmsumy-
cucreMbl orcuera. OCHOBHBIE pa3fielbl U OOBEKTbl H3YyUCHMsI| aIbHOIO
KJIACCUYECKON MEXaHHKH. 3alaHusi
2 |Kunematuka CriocoObl  3amaHust  ABWKeHUs Touku. [lyTh, Tpaekropus,
MaTepuaibHOW |mepemenieHue. Kunemarnueckue 3J€MEHThl IBHKEHUS: CKOPOCTb,
TOYKH, YCKOPEHHUE, DAa3I0KEHHE YCKOPEHUS II0 OCSIM €CTECTBEHHOIO
MEXaHUYECKON |TpeXIpaHHUKA. YacTtHble ciIy4au JBUKECHUS TOYKH:
CUCTEMBI U IpSIMOJIMHENHOE, KpyroBoe. Kunemarnka MEXaHMYECKOM CUCTEMBI
TBEpJIOTO TeJla |U aOCoMOTHO TBepaoro Tena. Cremenu cBoOonbl. [Ipocteiimme K
BUJbl JBWKCHMS TBEPAOrO Teja: IOCTYNATeNbHOE IBUXKECHHUE,
BpalIeHUE BOKPYT HEMOJBUKHON OCU. BEKTOp yrioBoil CKOpOCTH.
Onucanne NPOCTPAHCTBEHHOIO PACIIOJIOKEHHUSI TBEPJAOrO Tela.
VYriner Diinepa. CKOpoCcTh M YCKOPEHHE TOUYEK CBOOOIHOIO
TBEPAOro Tesla. MrHOBEHHAsi BUHTOBAsSI OCh.




3 |[dunamuka Nuepumnansubie cuctembl otcuera. IlepBbiii 3akoH HrproToHa.
MarepuasibHOl  |(IloHsiTue 0 cune m macce. Bropoit 3akoH Herotona. EnnHuIb
TOYKH U3MEpPEHUS U pa3MepHOCTH (PU3MYECKHX BEIWYHMH. TpeTuil 3akoH

Herorona. Ilpunuun otHocutensHocTr ['anmumes. IIpumeps cui:

CuJa TSKECTU M BEC, CUJIbI TPEHUS, CHJIa YIPYrocTu. JBH>keHue K
Tela TMOA ACWCTBUEM 3aJaHHbIX cuil. HecBoOojHOe IBMKEHHE

Tena. YacTHple ciaydyan HMHTETPUPOBAHUS YPABHEHUN JBUKCHUS.
Heunepumnaneuele  cucremMbl  orcueta.  Cuibpl  MHEpUUU:
HEHTPOOEKHBIE CHITBI HHepIH, cuiia Kopronmca.

4 |OcHoOBHBIE NMiynsCc MaTepuaJbHOW TOYKM M CWIbBl. MOMEHT HUMITyJIbCa
JUHAMHUYECKHE |MaTepUaIbHOM TOYKH, MOMEHT CHJIbl. MOMEHT UMITyJIbCa TOYKH, B
XapaKTEePUCTUKH TI0JI€ LIEHTPabHbIX cuil. Teopema ruiomazaeii. Padbora u sueprus.
MarepuanbHoi |Pabora cumibl. MomHocTh. [lone cwit. Cuiibl KOHCEpBAaTUBHBIE W K
TOYKHU. HEKOHCEpPBATHUBHBIC, IOTCHUUAIbHOE Ione cuil. KuHernueckas

sHeprus. [lorenuumanbHas sHeprus. CBs3b MEX1Y MOTEHLIHUAIBHON
sHepruen u cuioi. [lonHas MexaHudeckas SHEprHsl.

5 |/Ilmnamuka VYpaBHEHHsSI [JIBHOKCHHMSI CBOOOJHOW MEXaHHUYECKOM CHCTEMBI.

CHUCTEMBI OcHoBHast 3agaya MexaHukH. Poiab HayanbHBIX  YCIOBHUH.

MaTepuaibHbIX |[IBHKeHHEe HeCBOOOIHON MexaHHuecKo# cucteMsbl. [lonHast moTeH-

TOYEK [UaibHas PHEPrusl U KiaccuPuKanusi cBOOOJIHBIX MEXaHUYECKHX
cucteM. [lepBbie MHTErpanpl ypaBHEHUM JBMXKEHHS U 3aKOHBI CO-
XpaHEHUs. 3aKOH COXPAaHEHHUs MexaHuuyeckoil sHepruu. Teopema
00 UW3MEHEHMHM KHUHETUYECKOW »SHEpruu. 3aKOH COXPaHEHUs K
HMITYJIbCA 3AMKHYTOM CUCTEMBI. VIMITylIbC HE3aMKHYTOU CUCTEMBI.
Lentp Macc. Teopema O JABMKEHMM LEHTpa Macc. Teopema
Kenwura. 3akoH coxpaHeHuss MOMeHTa umnyiabca. CoOCTBEHHBIN
MEXaHUYECKU MOMEHT CHCTeMbl. MOMEHT HMIIyJbCa HE3aM-
KHYyTOH cuctembl. 3akoHbl Keriepa. 3aKOH BCEMHUPHOTO TSroTe-
HUs. AOCOJIOTHO HEYNPYrHil yaap, HOTepU MEXaHUYECKOH SHep-
TUH, TIOHSTHE BHYTPEHHEN dHEeprun. AOCOIIOTHO YIPYruil yaap.

6 |DnemeHThI OCHOBHBIE JMHAMHYECKHE XapaKTEPHCTHKH TBEpAOTo Tena.| Ompoc mo
JTAHAMHUKH Wmmnynbse TBepaoro tena. KuHetuueckast SHEpPTusi TBEPIOrO Tela. p;;ym’TaTaM
TBepaoro tena | Tenzop uHepuuu. MOMEHT MMITyJIbca TBEPAOIO TeNa. Y paBHEHUS aif:gfg

JBUKEHHSI TBEPJIOTO TeNA. Y CJIOBUS PABHOBECUS TBEPAOTO TENA. 3aMaHuA

7 |OcHOBBI Hampspkenusa u nedopmanuu npu pactskeHud U casure. Hanps-
MEXAHUKHU KEeHHUs B TBepAoM Tene. TeH3op HampsbkeHuil. Manbsle aedop-
CILTOUTHOM Maluu TBepIoro tena. Tenzop nedopmaruii. 3aBUCUMOCTh MEXKITY Onpoc o
Cpelibl HanpsHKeHUAMH U feopmanusamu. OCHOBHBIE OHATHS MEXAHUKH | pesypratam

JKUJKOCTHU U rasa: uAcallbHasl )KUIKOCTh, HEC)KMMAaeMasi KUJKOCTh,| HHIMBUIY-
nasieHue. 3akoHsl [lackans m Apxumena. YpaBHEHUE Hepasz-| IPHOTO
peiBHOCTH. OCHOBHOW 3aKOH JMHAMHUKH JJIS YacTHUI[ MIeanpHOi| ~oreHt
JKUAKOCTU. YpaBHeHue bepnymm. @Popmyna Toppuuemnn.
TedeHne BA3KOHN )KUIKOCTH. [[BHKEHNE TeN B )KMJIKOCTSX U ra3ax.

I MOJIEKYJISIPHAS ®U3NKA 1 TEPMOJAMHAMUKA

8 |OcHoBHBIC MonekynsapHO-KMHETHYECKAass  TEOpUs W TEPMOJMHAMMKA.
npexacrasiaeHus |CocTosiHMe cucTteMbl M npouecc. OCHOBHBIE — ITapaMeTphbl
MOJIEKYJIIDHOM |COCTOSIHHSI ~ T€PMOJMHAMMYECKOM  cucrteMbl.  Temmeparypa, K
bu3uku u TeMIepaTypHas LKajia. BHyTpeHHss sHeprus cuctemsl. llonarue

TCPMOJIMHAMUKN

uaeanbHoro raza OnbITHBIE Ta30BbIE€ 3aKOHBI: ABoraapo, boitis —




Mapuorra, I'eli-JIroccaka.

9 |MonekynsipHo- |YpaBHEHHE COCTOSHHSI HWJealbHOro Traza MeHaeneeBa —
kuHerndeckas |Kianeiipona OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOU
Teopus TEOpUHU UieanbHOro raza. CpeaHsas KMHETUYecKas SJHEpIrusl MoJe-
UJCAIBHOrO raza|Kyn rasa M temneparypa. 3akoH [laisroHa. CKOpOCTH TIa3o0BbIX

Monekyn. Pacnpenenenne Makcsemna. ['a3 B 1mone TKECTH.
bapomerpuueckass  ¢dopmyna.  Pacnpenenenume — bosbimana.
Cpennee 4HCIO CTOJIKHOBEHUH M CpedHss UIMHA CBOOOJHOTO
npobera Mosiekys B raze. BakyyMm. SIBneHust mepeHoca B rasax.
Juddyszus razos. TermonpoBogHocTs. BHyTpeHHee Tpenue.

10 |OcHoBBI [leppoe  Hauwasio  TepmoauHamuku. Pabora u  Temiora.

TepMomHaMHKH [TermoemMkocTh Ta3a. Yucio cremeHeil CBOOOJBI  MOJEKYIIBI.
IIponeccyl m nuknbl ¢ razamu. Ilukn Kapuo. OOparumbie u
HeoOpaTuMble Impouecchl. Bropoe Hadano TepMOIMHAMUKH.
Ourponus. Teopema Hepuera — [lnnanka.

11 |ArperatHsie Peanbnble raspl. MonexkymspHsle cuibl. ['a3, map, >KHIKOCTB.
COCTOSIHUS U VYpaBHEHHE COCTOSHUSL pEaJIbHOIrO rasza. BHyTpeHHss sHeprus
¢dazoBbie peanpHoro raza. CtpoeHue u cBoicTBa kuukocrend. CuerieHue
IIEPEXOIbI xuakocred. Mcnapenne n xunenue. [IoBepXHOCTHOE HaTsSKEHHE.

CmauuBanue. KanwuisipHsle sBiaeHUs. SIBIeHuUE mepeHoca.
Bsaskocts xuakoctu. CTpoeHHME U CBOWMCTBA TBEPHABIX TEIL
Kpucramnmmueckne u amopduble Tena. THIBI KPUCTALTUYECKUX
pewerok. TemnoBoe NBUXKEHME B TBEPABIX TellaX. MexaHUuecKue
cBorcTBa TBepabix Tenl. PaszoBble mepexonbl. Mcmapenune wu
KoHAeHcauus. [1naBiieHne u kpucramumsanus.

Il OJIEKTPOMAT'HETHU3M

12 |DnexTpuyeckoe |3aKOH B3aUMOJICHCTBUSA 3NEeKTpUUecKuX 3apsaoB. Ilonstue 06
10JI€ B BAKyyMe€ [JIEKTpUYECKOM T1osie. HampskeHHOCTh 3IEKTPUYECKOro TOJs.

Teopema I'aycca. PaboTa B anekTpoctarnueckom moje. PasHocTb
NOTEeHUMaNoB. Pa3HOCTh MOTEHLIMAJIOB M HANPSKEHHOCTH MOJI.
OKBUIIOTEHIINAJIbHBIE TIOBEPXHOCTH.

13 |Dnexrpudeckoe |[lomspuzanust AMAIEKTPUKOB. HampsHKeHHOCTH AJIEKTPUYECKOTO
1oJie B NOJII BHYTPU JMDJIEKTPHUKA. OJIEKTPUYECKOE CMEIEHHE B
TUDJIEKTpUKE.  |IuaneKkTpuke. [lpenoMiueHue TMHUA CMEIIEHNs U HalpsHKEHHOCTH

110J1s1. CEerHeTORIEKTPUKH.

14 |IIpoBognuk B |PaBHOBecue 3apsa0B Ha NMpoBOAHUKE. [IpOBOJHUK BO BHEUIHEM
NIEKTPOCTATU- [INEKTPUYECKOM  TOJIe.  ODJIEKTPOEMKOCTb,  KOHAEHCATOPHI.
YECKOM T10J1€ CoeMHEeHNEe KOHAEHCATOPOB. DHEPTrHsl JIEKTPUUECKOT0 MOJIs.

15 |[locTosiHHBI  |OnekTpoABIKyIIas  cuwia. 3akoH  Owma,  CONpOTHBIEHHE
ANEKTPUYECKUN |[TPOBOJHUKOB. 3akoH JIxoyns — Jlenuma. Pa3BeTBieHHblE Lenu.
TOK ITpaBuna Kupxroda.

16 [MarunuTHOE B3aumoneiicTBue TOkOB, MarHUTHasl MHAYKIUS. JIMHUM MHAYKINN
1oJie B BakyyMe |[MarHuTHoro mnois. KoHTyp ¢ TOKOM B MarHuTtHoM mojie. Mar-

HUTHOE TIOJIE JBMXKYyLIerocs 3apsana. 3akoH buo — Casapa. Cuia
Jlopenna. Hupkynsuus u NOTOK BEKTOpa MarHUTHON MHTYKIIUH.

17 |MarnuTHOE HamaranunBanue cpen. HanpsokeHHOCTP MAarHUTHOTO — ITOJIS.
oJIe B MaruutHass WHAYKOWS B MarHetwke. [lpenomienue nuHUNA
BELIECTBE WHAYKIIMM MarHUTHOrO MoJis. MarHuTHblE CBOMCTBA BEILECTB.

Jnamaraetusm u napamaraetn3m. GeppomMarHeTusm.




18 | Dnextpomar-  |SIBmeHME SIEKTPOMArHUTHOM WHAYKIMH, TpaBuiao JleHa.
HUTHast CaMouHAYKLIMA, HWHAYKTUBHOCTh. TOK MpU 3aMbIKaHUM U T
VUHIYKIHS pa3MbIKaHUU LIENIH. DHEPIUs MarHUTHOT'O TOJIS.

19 Dnextpomar-  |[lepeMeHHBI 3JeKTpUYecKuil TOK. BuxpeBoe siekTpuueckoe
HUTHOE nojie.  [mosie. TOK cMemeHus. OJIEKTPOMAarHUTHOE II0JE. Y PAaBHEHHUS T
VYpaBHeHUs Makcgeina B MHTETrpajdbHON U quddepeHnnansaoi Gpopme.

Makcsemia

IIpumeuanue: K — komutokBuym; T — TecT

Pa3nen 1. [Ipenver ¢usuku. MecTo KITacCHYECKOW MEXaHWKH B CUCTeME (PM3UYECKHUX JUCIUTUIHH.
Knaccuueckue npenctaBieHust O MPOCTPAHCTBE U BpeMeHU U ux apudmernsanus. [lonstue cucrembl
orcueta. OCHOBHBIC Pa3/Ieibl U OOBEKTHI H3YUCHHSI KIIACCHICCKONW MEXaHHKH. (2 4.)

Pa3nen 2. CnocoObl 3aanus 1BukeHus Touku. I1yTe, Tpaekropus, nepemenienue. Kunemarnueckue
3JIEMEHThl JBUKEHUS: CKOPOCTh, YCKOpeHHe. ECTeCTBEHHBI TpPEXI'PaHHHUK, KPHUBH3HA WU PAANYC
KPUBU3HBI TPACKTOPUH, PA3JI0KEHUE YCKOPEHHUS MO OCAM E€CTECTBEHHOI'O TpexXrpaHHUKa. YacTHble
Cly4yau JIBJKEHHSI TOYKHU: MPSAMOJUHENHHOE, KpyroBoe. KuHemMaTmka MEXaHMUYECKOW CHUCTEMBI M
abcomoTHO TBepaoro Ttena. Crenmenu cBoOoxwl. [lpocTeiiime BuABI JBMXKEHHUS TBEPAOTO Teja:
[OCTYNATEIbHOE JIBUJKEHUE, BpallleHUE BOKPYI HEMOJBUKHOW OCH. BekTop yrioBoil CKOpOCTH.
MoOMEHT BEKTOpa OTHOCHUTEIBHO TOYKM M Ocu. OnucaHue NpOCTPAHCTBEHHOTO pPaCHOJIOKEHUS
TBepaoro Tema. Yriuel Oiniepa. CKOpOCTh M YCKOPEHHE TOYEK CBOOOJHOTO TBEPAOTO Tea.
MrHoBeHHasi OCh BpallleHHsl, MTHOBEHHAsl BUHTOBAs1 OCh. FIHBapMaHTHOCTh BEKTOPA YIJIIOBOW CKOPOCTH
TBEPJIOTO TeJla K K3MEHEHUIO IIEHTPa CUCTeMbI KoopauHart. (12 4.)

Pa3nen 3. Muepuuanbueie cuctemsl orcueta. [lepBriii 3axon HbroTtona. IlonsiTue o cuiie u macce.
Bropoii 3akon Herorona. EquHuIbI H3MEpeHHst U pa3MEpPHOCTH (PU3NYECKUX BETUYHH. AOCOIIOTHBIC
cucrtembl emunul, CHU, CI'C. Tperuii 3akoH HprooToHa, npuHuun jpanbHoAeicTBus. IlpuHuun
otHocuTenbHocTH ["anmunes. Ilpumepsl cuii: cuma TSHKECTH M BeC, CHIIBI TpeHHs (CyXoe M BSI3KOe
TpEHUE), CHIa YIpyrocTu. JIBuxeHue Teia moja JeUCTBUEM 3a/laHHbIX cwil. HecBoOogHOE ABMKEHUE
Tena. YacTHble cilyyau MHTETPUPOBAHUSl YpaBHEHUM NBUKeHUs. HenHepuuanbHble CUCTEMBI OTCYETA.
Cwitbl MHEPIMH: TIEHTPOOSKHBIE CUITBI HHEepLUU, cuia Kopuomuca. (8 4.)

Pa3znen 4. imnynbc MaTepuaabHOW TOYKM M CHJIBL. 3aKOH M3MEHEHHUs HMIIyJbca MaTepualbHON
TOYKH. MOMEHT HMMITyJibca MaTepUaJIbHONM TOYKH. 3aKOH M3MEHEHHS MOMEHTAa HMIYJIbCa, MOMEHT
cuiibl. MOMEHT UMIy/bca TOYKH, B TOJIE€ LIEHTpaJdbHBIX cui. Teopema muomanei. ITonarue o6
sHeprun. Pabora m sHeprus. Pabora cwibl. Momuocts. [lone cun. Cuiabl KOHCEpBAaTHBHBIE U
HEKOHCEPBATUBHBIE, IOTEHLHMAIbHOE TMoje Ccwil. KuHeTnueckas »Heprus. 3aKkOH HW3MEHEHUs
KHHeTndeckoi sHepruu. IlorenuumanbHas sHeprus. CBsA3b MEXAY MOTEHIIMAIBHON SHEPrUeil U CUIIOMN.
[Tonnas Mmexanuueckasi YHeprus. (6 4.)

Paznen 5. YpaBHeHus IBmxeHUs] cBOOOAHON MexaHH4yeckoi cucTteMbl. OCHOBHas 3a/laua MEXaHUKH.
Ponp HavanpHbIX ycnoBuil. [IpMHIMII DPUYMHHOCTM  KJIACCUYECKOM MEXaHUKHU. JIBUXKEHHE
HeCcBOOOJHOM MexaHudyeckol cuctembl. [loiHas moOTeHUMaNbHAs DSHEPIUs U KIacCHUPUKALUs
CBOOOJIHBIX MEXaHUYECKHX crcTeM. [lepBble HHTErpasibl ypaBHEHUH IBUKEHUS U 3aKOHBI COXPaHEHUS.
3aKOH COXpaHEHHUs] MeXaHW4ecKol sHepruu. TeopemMa 00 M3MEHEHWH KMHETUYECKOW SHEpruu. 3aKoH
COXpaHEHMsI UMITYJIbCa 3aMKHYTON cucTeMbl. MiMmmynbe He3aMKHYTOH cuctemsl. LlenTp macc. Teopema
0 JBWXEHUU IeHTpa mMacc. Teopema Kenura. 3akoH coxpaHeHUss MOMeHTa UMITyiibca. COOCTBEHHBIIM
MEXAHUYECKUH MOMEHT CHCTEMBl. MOMEHT HMIIyJbca HE3aMKHYTOM cuctemsl. OpHOMEpHOE
nerxeHne. KauecTBeHHoe HMccieoBaHre JBUKEHHs. PaBHOBecHe cUCTEMBl B 0JI€ KOHCEPBATUBHBIX
cui. 3amada JByX Ted. 3akoHbl Kemiepa. 3akOoH BCEMHUpPHOrO TAroTeHUs. AOCONIOTHO HEyNpyruit
ynap, oTepyu MEXaHUYECKON SHEPIUH, OHITHE BHYTPEHHEH sHeprun. AOGCOIOTHO ynpyruid yaap. (10
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Pazgen 6. OcHOBHbIE NMHAMUYECKHE XAPAKTEPUCTUKWA TBEPAOro Tena. MMimynbc TBEpAoro Ttena.
Kunernueckass sHeprusi TBepAoro Ttena. TeH30op uHepuud. MOMEHT HMIyJbca TBEPAOro Teja.
VYpaBHEHUs IBUKEHUS TBEPJOTO TeNa. Y CIIOBUS paBHOBECHS TBEPAOIO Teua. (4 4.)
Paznen 7. Hanpsokenus u aedopManiv Ipu pacTsHKEHUM W cBure. HampspkeHus B TBEpAOM Telle.
Tenzop HanpspkeHuil. Manbie negopmanuu TBepaoro Tema. TeHzop aedopmaruii. 3aBUCUMOCTH
MEXIy HanpsokeHusMH H - aedopmarmsiMu  OCHOBHBIE TIOHSATHS MEXaHMKH JKMIKOCTH W rasa:
ujeanbHas JKHJIKOCTb, HECKMMaeMas XKUJIKOCTb, JAaBieHue. 3akoHbl [lackans u Apxumena.
VYpaBHeHue Hepa3pblBHOCTU. OCHOBHOW 3aKOH JUHAMHMKU JUIsI YacTULl MJACAIbHON JKUIKOCTH.
VpaBuenue bepnymnu. ®@opmyna Toppuuemnn. TedeHue BsI3KONH KUIAKOCTH. JIBHMKEHHE Tel B
JKUJKOCTSX U Trazax. (8 4.)
Pa3nen 8. MounekynspHo-KuHeTH4ECKas: Teopus U TepMoaAnHaMuKa. COCTOSIHME CUCTEMBI U MPOIIECC.
OcHOBHBIE MapaMETpPbl COCTOSHUSA TEPMOAMHAMUYECKON cuctemsbl. Temmeparypa, TemmepaTypHas
mkana. OCHOBHBIE XapaKTEPUCTUKU JIB)KEHHSI M B3aUMOJACHCTBUS MOJEKYNI. BHyTpeHHss sHeprus
cuctemsl. [lonarue nneanpHoro raza OnbITHBIE ra30Bble 3aKOHBI: ABorajpo, boins — Mapuotra, ['eii-
Jlroccaka. (2 4.)
Pa3nen 9. YpaBHeHue coctosiHus uieanbHoro raza Menaeneesa — Knaneiipona. OCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KMHETUYECKOW TEOpUM HJeanbHOro raza. CpenHsiss KMHETHYECKas SHEPrusk MOJEKYI
rasza u temrieparypa. 3akon JlaneroHa. Ckopoctu razoBbix Mosiekyi. Pacnpenenenune Makcsemnna. ['a3
B moie TsbkecTd. bapomerpuueckas ¢opmyna. Pacnpenenenne bonbimMana. Cpeanee 4ucio
CTOJIKHOBEHUI M CpeHsis JUIMHA CBOOOHOTO Impodera MosieKyl B raze. Bakyym. SIBnenus nepenoca B
razax. [luddysus razos. TemnonpoBoaHocTs. BuyTpennee tpenue. (8 4.)
Pa3nen 10. IlepBoe Hauano tepmoauHamMuku. Pabora u temnora. TermmoemMkocTs ra3a. Yucio crene-
Hel cBoOo bl Mosiekynbl. [Iporeccsr u mukisl ¢ razamu. ki Kapuo. KIT. O6patumeie u HeoOpa-
TUMBIE ITpoliecchl. Bropoe Hauano Tepmoannamuku. Dutponus. Teopema HepHera — [lnanka. (8 4.)
Paznen 11. Peanbnbie rassl. MonekynsapHbele cwibl. ['a3, map, >KMAKOCTb. YpPaBHEHHE COCTOSHUS
peanbHOro rasa. BHyTpeHHss1 sHeprus peanbHoro raza. CTpoeHue U cBoucTBa xuakocre. CuernsieHue
xuakocteid. Mcnapenune u xumnenue. lloBepxHocTHoe HarshkeHue. CmaumBanue. KanuispHbie
aBieHus. SIBieHue mnepeHoca. BsskocTs xkmakocth. CTpoeHME M CBOWCTBA TBEPABIX TEIL
Kpucrannmueckue u amopdubie Tena. TUmbl KPUCTAIUIMUECKUX PELIETOK. TerioBoe ABM)KEHUE B
TBEpPAbIX Tenax. MexaHuueckue cBoWcTBa TBepAbIXx Ten. Pa3zoBele nepexonsl. Mcmapenue u
KoHeHcanus. [InaBnenue u kpucrammzanus. (4 4.)
Paznen 12. 3akoH B3aMMOJEHCTBHUS DJEKTpUUECKHX 3apsaoB. lloHsTue 00 3JIEKTPUYECKOM TIOJIE.
Hampspkennocts  anektpudeckoro modisi. [lpunnun cyneprnosumuu. Teopema Iaycca. Pabora B
aneKkTpocratuueckoM mose. [loreHnman. Pa3sHOCTP NOTEHIMANIOB W HANpSIKEHHOCTb  IOJIS.
OKBUIOTEHIIMATbHBIE TOBEPXHOCTU. BbluncieHue noTeHIMana W HamnpsDKEHHOCTH B IPOCTEHINNX
AIIEKTPUYECKUX MONISX. (4 4.)
Paznen 13. Ilonspusanus naudNeKTpukoB. HampsykeHHOCTb 3IJIEKTPUYECKOrO TIOJISI BHYTPH
IUDJIEKTPUKA. OJJIEKTPUYECKOe CMElLIeHHe B audnekTpuke. Teopema [aycca anms aneKTpUUYECKOro
cmemeHus. [IpenomieHne JUHMM CMEUIEHWS M HANPSOYKEHHOCTH — JJIEKTPUUECKOTO  TOJIA.
CerneToanekTpukH. (4 4.)
Pa3znesn 14. PaBHOBecue 3aps10B Ha NPOBOAHMKE. [IpOBOJHMK BO BHEIIHEM 3JIEKTPUYECKOM IIOJIE.
ONEeKTPOEMKOCTh,  KOHJEHCATOpbl. ODHeprus  3apsDKeHHOTo  KoHuaeHcartopa. CoeauHeHHe
KOHJICHCATOPOB. DHEPIHsl dJIEKTPUUECKOTo moJs. (3 4.)
Pasznen 15. OnexrtpoaBmxkymas cuia. 3akoH OMa, CONPOTHBIIEHHE NMPOBOJHUKOB. 3akoH Oma i
3aMkHyTOM 1enu. 3akoH JDxoynst — Jlenma. PasserBnennsie nenu. [Ipasuna Kupxroda. Paborta u
MOIIIHOCTh UCTOYHUKOB MTOCTOSTHHOT'O TOKa. MOIIIHOCTh BO BHEUIHEH IeNU U KOAPPHUIIUEHT MOJIE3HOTO
nectsusl. (4 4.)
Paznen 16. B3aumopeiicTBUE TOKOB, MAarHUTHas WHAYKUMS. JIMHUM MHIYKIMHW MarHUTHOTO TOJISL.
KoHTyp ¢ TOKOM B MarHMUTHOM Imoje. MarHUTHbIM M MEXaHUYECKHM MOMEHT KOHTypa C TOKOM.
8



MarnutHoe mnone aBHkyuierocs 3apsnaa. 3akoH buo — Casapa. Cuna Jlopenua. Llupkynauus u
HOTOK BEKTOpA MarHUTHOW MHIYKIMU. (4 4.)
Pazgen 17. HamarnuunBanue cpea. HanmpsskeHHOCTh MAarHUTHOTO moJigs. MarHutHass MHAYKLIHUS B
Martetuke. [{upkyssus BeKTopa HallpsKEHHOCTH MarHUTHOro nojst. Ilpenomnenre nuHUM MHIyKIUU
Y HaIpsDKEHHOCTU MAarHUTHOTO NOJIs. MarHuTHele cBOMCTBa BellecTB. JlnaMarneTusM U napaMarHeTusMm.
®eppomarneTusm. (5 4.)
Pa3nes 18. SIBieHue 3neKTpoMarHUTHOM UHAYKLMY, nTpaBuiio Jlenna. CaMOMHIYKIMSL, HHIYKTHUBHOCTbD.
Tok 1pu 3aMbIKaHUU U pa3MbIKaHUU LENH. JHEPrs MArHUTHOTO MO (4 4.)
Pa3znen 19. Ilepemennsiii anekTpuueckuil TOK. BuxpeBoe asnekTpuueckoe mnoisie. Tok cMmelieHus.
DNeKTpOMarHuTHoe mnosie. YpaBHeHust Makcsesia. (4 4.)

2.3.2 3aHATHS CEMHHAPCKOro THMNA (MPAKTHYECKHE 3aAHATHS)

Ne No paznena . @dopMma TeKYIIEro
TemaTuka MPakKTUYECKUX 3aHATUN
3QHSTHS | IUCIIATLTAHBI KOHTPOJIS

KoopauHatHelii crioco6 3amaHust IBHKEHUS TOYKH. [1yTh, TpaeKTOPHUS

1 2 p yrb, 1P PH%| perenne samau
nepeMeIeHne, CKOpoCcTh, YCKOPEHHE.
EctectBeHHBINT cmoco0 3amaHus ABWKEHUS TOYkH. CKOpPOCTh H

2 2 YCKOpEHHE TIPH €CTECTBEHHOM crioco0e 3amaHus JBWKeHHs. Pamuyc| Pemenue 3amau
KPHMBU3HBI TPAEKTOPHUHU.

3 2 Bparenue TBeporo Tena BOKPYT HETIOIBIKHOM OCH. Pemenne 3ama4y

4 2 KonTposbHas paboTa KP
Bropoii 3akon HeroTona. Onpenienenre cuil o 3aJaHHbIM YpaBHEHHSIM

5 3 npwxenust. OnpeieieHne KHHEMAaTHYSCKUX XapaKTePUCTHK JBMKEHMs| Perenue 3amayq
110 3a/IAHHBIM CHJIAM.

6 WHTerpupoBaHnyie ypaBHEHHUI IBIKEHHS MAaTEpPHUAIbHOM TOUKH. Pewenue 3amau
OmpeseneHne TUHAMHIECKUX XapaKTEPUCTHK IBIKCHHUS 110 3aaHHBIM

7 4 p p P A & Pemenue 3amau
CHJIaM.
VpaBHEHHSs IBIDKCHUS MEXaHHUYECKOH cucTeMbl. OmpeseseHne Cuil u

8 5 Pewienue 3amau
XapaKTEPUCTHUK JBMKEHUS TEJ, BXOJAIINX B CHCTEMY.
3aKOH COXpaHEHHs HMIIyJIbCca 3aMKHYTOM cucTembl. IleHTp Macc.

9 5 p Y M Hentp Pemenue 3anau
Teopema 0 IBHKCHUH [IEHTPA Macc.
3aKOH COXpaHCHHS MEXaHWYECKOW SHepruu. Teopema 00 M3MEHEHUH

10 5 . Pemenue 3amau
KHHETHYECKOM DHEPIHH.

11 3,45 |KourponsHas pabora KP
VpaBHeHHs BpalleHHs TBEPAOTO Teja BOK HETIOJIBKXKHOM OCH.

12 6 P P P pyr A Pemenue 3anau
Nmmnynbe TBepaoro tena. Knnerndeckas SHEPrust TBEPOTo Tea.
OnbITHRIE Ta30BbIe 3aKOHBL:  boitng — Mapuotra, ['eit-Jlroccaxa.

13 9 . Pemenue 3a1a4y
YpaBHeHUE cOCTOsIHUA UaeanbHoro raza Mengeneesa — Knaneiiposa.
OcHOBHOE AQBHEHHE  MOJICKYJIIPHO-KHHETHYECKOW  TCOPHUH

14 9 P yIAp PHH porenne 3aj1a4
HeaTbHOro ra3a. 3akoH JlaapToHa.
CkopocTH ra3oBbIX MOJeKyll. Pacnpenenenne Makcpenna. ['a3 B mose

15 9 Pemenue 3ama4y
Tsokectd. bapomerpuueckas popmyina. Pacnipenenenue bosbimana.

16 10 Pa6ora u Terutora. IlepBoe Hayano TepmoguHaMUKU. TerioeMkocThb. | Perenue 3amay

17 10 OcHoBHbI€ ra3oBbie mporecchl. ['azoeie mukibl. [{uk Kapuo. KITJ[. | Pemenue 3amau

18 9,10 KonTtponbnas padora KP
3akon Kymona. HampspkeHHOCTH 2JeKTprdecKoro mosst. llpuHiun

19 12 Y p p PHHIMN peenme sanau
CYIEPIIO3HIIHN

20 12 Pabora B as1eKTpocTaTHYecKOM moste. [ToTenmman. Pewenue 3anay
PasHOCTh TOTEHIMAIOB W HANPSHKEHHOCTH IO, BbluncieHue

21 12 . Pemenue 3ama4y
MOTEHIMAJIA U HANPSDKEHHOCTH B TIPOCTEUIINX SJIEKTPHIECKHX TOJISIX.

22 13,14  |3nexTpoeMKOCT®, KOHJICHCATOPBI. DHeprus 3apshDKeHHOTO| Pemenue 3amay
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KOHJIEHCATOpa.

23 14 CoeMHEHUE KOHJICHCATOPOB. Pemenue 3amau

24 15 OMma nns ydacTtka nenu. 3akoH Oma Uisi 3aMKHYTOM 1ienu. 3aKkoH Pewerie 32124
Jxoyns — Jlenna. Paborta, momaocts u KI1J] ncTOuHMKOB TOKA.

25 15 PasBerBnennsie uenu. [Ipasuna Kupxrodga. Pemenue 3anau

26 15 KonrtponbHas padoTa KP

27 16 BsaumopeiicTBue TOKOB, MarHuTHast MHAYKIMs. 3akoH buo — CaBapa. | Pemenue 3amau

28 16 KonTtyp ¢ Tokom B MarautHOM mojie. Cuia JlopeHna. Pemenue 3amau

29 16 L{ypKkynsust ¥ HOTOK BEKTOPAa MAarHUTHOW MHTyKIIUH. Pemenue 3ama4y

30 17 HampspkenHocte  MarHuTHOro  mons.  Llupkymsamust  BekTopa Permerie 3a7a1
HaNPSHKCHHOCTH MarHUTHOTO TTOJISL.

31 18 SIBneHUe BIEKTPOMATHUTHON MHYKIMH, paBuiio JIeHna. Perrenue 3amau

32 18 CaMOMHYKIIYS, HHIYKTUBHOCTh. DHEPTUsl MArHUTHOTO TIOJISI. Pemenue 3amau

33 16,17,18 |Kourponbuas pabora KP

34 19 VpaBuenust Makcpeuia B iuddepeHimanbHoi popme. Pemenue 3ama4y

2.3.3 JIaGopaTopHbIe 3aHATHS.

JlaGopaTopHble 3aHATHS HE MIPETYCMOTPEHbI

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)

VY4eOHblii 11aH HE IPelyCMaTPUBAET KYPCOBBIX paboT mo aucruruivie "dusnka"

2.4 TlepeyeHb Y4eOHO-METOAUYECKOT0 OOECHeYeHHUsI /I CaAMOCTOSITEIbLHOH PadoThI
00y4JaIMXCS MO AUCHUIIIHHE

No

Bux CPC

[Tepeuensb yueOHO-METOUIECKOTO 00ECIICYCHUST TUCITUTUIUHEI 110
BBIMIOJTHEHUIO CAMOCTOSTEIbHON paboThl

1 |Pemenue MHAUBHUIYATBHBIX
3aJaHUM, TOATOTOBKA K
KOHTPOJIbHOU paboTe.

¢uzuku. CI16.: Kamwxueiii mup, 2008. 327 c.

1. Bonpkenmreitn B.C. COopHuk 3amad mo o0meMy Kypcy

2 |[ToaroroBka K TEKyIIEMY

KOHTPOJIIO

¢uzuku. CI10.: Knmwxkubiii mup, 2008. 327 c.

1. Bonskenmreiin B.C. COopHUK 3amad 1o oOmeMy Kypcy

Y4yeOHO-METOANYECKUE MaTepuaibl Al CAMOCTOSATEILHON pabOThl 00YYArONIUXCS W3 YHCIa
UHBAJIUOB U JIMI C OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3710poBbs (OB3) npenocrasistorcs B popmax,
Q/IaTITUPOBAHHBIX K OTPaHUYEHHSIM X 3JI0POBbS U BOCTIPHUSTHS HHPOPMALIUH:

Jist U1 ¢ HapyIIEHUSIMU 3pEHMSL:

— B ieyaTHOM (popme yBeIMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUs MU CITyXa:

— B I1e4aTHoOM (opme,

— B (hpopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIIEHUsIMU OTIOPHO-/IBUTATEJILHOTO amapara:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN mTepeueHbh MOXKET OBITh KOHKPETH3HpPOBAaH B

o0yJaromuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

3aBUCUMOCTH OT KOHTHHI'CHTAa

B coorBerctBun ¢ TpeboBanusmMu PI'OC BO no HampaBieHHIO MOATOTOBKH OakaiaBpoOB
nporpaMMa 1o aucuumuinHe «®u3nka» MpeaycMaTpUBaeT HCIOJIb30BAHHME B Y4E€OHOM Ipolecce
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CIIEAYIONIMX 00pa30BaTeNIbHbIE TEXHOJOTHH: YTCHHE JICKIMH C HCHOJIb30BAHWEM MYJIbTUMEAMUHBIX
TEXHOJIOTUH; pa300p KOHKPETHBIX CUTYaLU.

[Tpu m3yuennn kypca «Pu3nka» HEOOXOAUMO aKTHBHU3UPOBATH OCTATOYHBIC 3HAHUS CTYACHTOB
0 TakMM MaTEeMAaTUYECKMM JUCIMIIIMHAM, KaK MaTeMaTH4YeCKH aHanu3 u JudQepeHnuaIbHble
YpaBHEHHS.

KomnbroTepHble TEXHOJIOTMU IO3BOJISIIOT IMPOBOJUTH CPABHUTENbHBIM aHAJIN3 Hay4YHbIX
UCCIIEIOBAaHMI 110 TaHHOHM Mpo0iemMe, SBISACh CPEICTBOM Pa3HOIIAHOBOTO OTOOPaXKEHHUS aIrTOPUTMOB
U JIEMOHCTPALMOHHOTO MaTepHaa.

[Tomxox pa3bopa KOHKPETHBIX CHUTYaIlMi IIUPOKO HCIIOJIB3YEeTCs Kak MpernojaBaTesieM, Tak H
OaxamaBpaMu BO BpeMs JICKLUI M aHaIu3a pe3ysIbTaTOB CaMOCTOATENbHOIM paboThl. DTO 00yCIOBICHO
TEM, YTO B IIPOIIecce MOJCTUPOBAHHS (PU3MUECKUX SBJICHUN YaCTO BCTPEUYAIOTCA 3a]a4H, JJIs1 KOTOPBIX
€IMHBIX MOJXOA0B He cymiecTByeT. Kaxias KOHKpeTHas 3ajada IPU CBOEM HCCIEIOBAaHMM HMEET
MHOYECTBO MO/IXO0/I0B, a 3TO TpeOyeT pazdopa U OLEHKH 1EJI0H COBOKYITHOCTH KOHKPETHBIX CUTYaIIH.
OCO0eHHO 3TOT MOAXOJ IIUPOKO HCIOJIB3YETCS MPH ONpPENENeHUH aJeKBAaTHOCTH MaTeMaTH4eCKOMN
MOJIENH, pe3yabTaTaM (PU3NIECKUX IKCIIEPUMEHTOB.

Lenb rexyuu — 0630p NOHATHUM, KaTErOpUl U 3aKOHOB (PU3MKH, 3HAKOMCTBO C IIpobIeMaMu U
MeToaMH (PU3HUYECKUX UCCIIEIOBaHUM.

[Ipu YTeHUM JIEKLIMOHHOIO Kypca IpeJCTaBiseTcs 1eecoo0pa3HbIM 00paTUTh BHHUMaHHE Ha
TpeOyemble MaTeMaTH4YE€CKHE 3HAHUS U YMEHHS U OTMETUTh TOT (akT, 4yTo Kypc «Dusuka» Mo
CYILECTBY SIBIISIETCA NEPBBIM KypCOM, MPU U3YYEHUH KOTOporo cryaeHtam HanpasieHus 01.03.02
HEOOXOJUMO NPUMEHATh paHHEE IIOJYYEHHbIE 3HAHHUS 110 MATEeMAaTHUYECKUM JIHUCLUUIUIMHAM.
Heo6xonuMo OTMETHTh MPAKTUYECKYIO0 3HAYUMOCTh COOTBETCTBYIOIIMX MpoOieM, OOpaTUTh
BHUMaHuE Ha TpeOOBaHHUS, NpPEIbABISEMblE K COBPEMEHHOMY CIELUUAINCTY — MPUKIAJTHOMY
MaTeMaTHKy, IOSCHUTb HEOOXOAMMOCTb HCIIOJIb30BAaHUS IIOJIyYEHHBIX 3HAaHUM MpU H3Yy4YEHUHU
MOCIIEAYIOUUX CIIEHUAIbHBIX KYPCOB.

Llens npakmuueckozo 3anamusa — HAaydyUuTb MPUMEHSATb TEOPETUYECKUE 3HAHUS U
MaTeMaTHYECKUE HABBIKHU MPH PEIICHUH U MCCIICIOBAHUN KOHKPETHBIX (PU3NYECKHX 3a/1a4.

Tembl, 3aaHus U BOIPOCHI IS CAMOCTOATENbHOM paboThl MpU3BaHbl C(HOPMUPOBATH HABBIKH
novcka HHPOpMaIui, YMEHHUSI CaMOCTOSTENBHO PACIIUPSTh U YIIIYOJIATh 3HAHMSI, TIOJTYYEHHBIE B X0JI€
JIEKIMOHHBIX U IPAKTUYECKUX 3aHATUH.

[Tonxon pazbopa KOHKPETHBIX CUTYyallui HIMPOKO MCIOJB3YETCsl Kak IpernojaBaTesieM, TaK U
CTYACHTaMM NpU IMPOBEIACHUU aHAJIM3a Pe3yJIbTaTOB CaMOCTOSATENBHOM paboOThl. ITO OOYCIOBIEHO
TEM, 4TO B IIPOLIECCE MOJEIUPOBAHMS YaCTO BCTPEUAIOTCS 3a7a4H, JJIsl KOTOPBIX €AUHBIX MOJIX0/0B HE
cymecTtByeT. Kaxnas KOHKpeTHas 3ajadya IpPU CBOEM MOJAEIUPOBAHUU (MCCIEAOBAHNUN) HMEET
MHO>KECTBO MOAXO0/0B, a 3TO TpedyeT pa3dopa 1 OLEHKH L[EJ0M COBOKYITHOCTH KOHKPETHBIX CUTYaLIUH.
OTOT MOAX0J OCOOEHHO IIMPOKO HCIOJIb3YEeTCs IMPH ONpPEIeNeHUH aJeKBaTHOCTH MaTeMaTH4eCKOMH
MOJIETH U PE3yJIbTAaTOB MOJAEIMPOBAHNS HA OTJEJIbHBIX dTanax.

IIpumensiemasi TEXHOJIOTHsI KOJIJIEKTUBHOTO B3aMMOJCHMCTBHMS B BHJE OpPraHM30BaHHOTO
Jiasora, peaju3yeT KOJUIEKTUBHBIN ClI0ocO0 00ydeHHS.

I'pynnoBble MHAMBUIYalbHBIE 3a/aHUS (POPMUPYIOT HABBIKM HCCIIEAOBATENIBLCKOM paboOThl B
KOJIJIEKTHBE.

OOmmee
Cemectp Bun Hcnonb3yemble HHTEpAaKTHUBHBIE 00pa3oBaTeIbHbIE KOJINYECTBO
3aHATHUSA TEXHOJIOTHH 4acoB
32
3 .
JI Cnanpg-nekuus. Pasnensr 2,4 18
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[TpakTrueckue 3aHATHS B peKMMAaX B3aUMOJICHCTBUSA
I1P «IIPEenoAaBaTeilb — CTYACHT» U «CTYIEHT — CTYAEHTY, 8
nuckyccus. Paznen 5

JI Crnaiin-nexuus. paznenst 1,2 6

IIpakTryeckue 3aHATHS B PEKUMaX B3aUMOIECHCTBHS
I1P «IIPEenoAaBaTeilb — CTYACHT» U «CTYIEHT — CTYAEHTY, 6
nuckyccus.Paznensr 1,2

I[HSI Jyan, € OIrpaHUMYCHHBIMU  BO3MOXHOCTAMU 3J0POBbA HNPCAYCMOTPCHA OpraHu3anusa
KOHCYJ’IBT&HI/Iﬁ C UCIIOJIb30BaHHUEM BHeKTPOHHOﬁ IIOYTHI.

4. OueHoYHbIe CpeICTBA /ISl TeKYLIEro KOHTPOJISI YCIIEeBA€MOCTH H TPOMEKYTOUYHOM
aTTrecTaluu

VY4deOHas IeATENbHOCTh MPOXOJUT B COOTBETCTBUU ¢ rpadukom yuebHoro mporecca. [Iporecc
CaMOCTOSITENIbHOW pabOThl KOHTPOJMPYETCS BO BpPEMs ayJUTOPHBIX 3aHATUH U MHIUMBUAYaAJIbHBIX
KoHcynpTanmid. CamocTosATeNnbHas paboTa CTYJSHTOB NMPOBOAMTCSA B (OpMe H3yYEHHS OTIEIBHBIX
TEOPETUYECKUX BOIIPOCOB IO MIpeIaraeMoi JIuTeparype.

@DOH/1 OLIEHOYHBIX CPEACTB JAUCLUIUIMHBI COCTOUT U3 CPEJICTB TEKYILErO0 KOHTPOJIS (CM. CIIUCOK
NPaKTUYECKUX paboT, 3a7jay ¥ BOIPOCOB) U UTOIOBOM aTTecTaluu (3K3aMeHa).

B kauecTBe OLICHOYHBIX CPEACTB, UCHOJB3YEMBIX I TEKYIIEro KOHTPOJS YCIEBAaeMOCTH,
IpeJlaraeTcs nepeueHb BOIPOCOB, KOTOPbIE MpopadaThIBAIOTCS B IPOLecce OCBOCHUS Kypca. JlaHHbIi
IIepeyeHb OXBAaThIBAET BCE OCHOBHBIE pa3Jelibl Kypca, BKJIOYas 3HAHMS, MOJydaeMble BO BpeMs
caMoCTOsTeNIbHON paboThl. Kpome TOro, BaXKHBIM 3J1€MEHTOM TEXHOJIOTUH SIBJIICTCSI CAMOCTOSITEIbHOE
pelIeHre CTyAeHTaMu 3aau (Kak oOIuX JUIsl BCEX, TaK U MHAMBUAYaNbHBIX). CTYEHT paccKa3blBaeT
CBOE pELICHHE MPENojaBaTeNo, 0TBEYaeT Ha JOMOJIHUTENIbHbIE BOIIPOCHI.

OneHka ycrieBaeMOCTH OCYIIECTBIIIETCS 110 Pe3yJbTaTaM: BBIIOJHEHUS KOHTPOJIbHBIX padoT,
KOJIJIOKBHYMa, TECTUPOBAHUS, YCTHOTO OIIpoca MpH pa3zdope MHANBUIYAIbHBIX U IPYMIIOBBIX 33aHUH,
OTBETA Ha dK3aMeHE (/1151 BBISIBICHUS 3HAHUS M IOHUMaHUs TEOPETUUECKOI0 MaTepuaia JUCIUIUINHBI,
koHTpoJst OIIK-1). CymiecTBeHHBIM 3JIEMEHTOM 00pa30BaTENbHBIX TEXHOJIOTUN SBISETCS HE TOJBKO
YMEHHE CTYy/IeHTa HATH pellleHue MOCTaBICHHOM 3a7auu, HO U JIOHECTH €ro 710 BCel ayTUTOPUH.

@OH/ OLIEHOYHBIX CPEIACTB JUCHUIUIMHBI COCTOUT M3 CPEJICTB TEKYIIEro KOHTPOJIS (CM.
IpPUMEpPHBIE BapUaHThl KOHTPOJBbHBIX pPa0bOT, MHAMBUAYAIbHBIX 33JaHUN, 3aad U BOIPOCOB) U
UTOTOBOM aTTecTalnu (IK3aMeHa).

ATtrecTtanus 1o yueOHOM TUCIUIUIMHE B 3 M NMPOBOJUTCS B BHJIE dK3aMeHA. DK3aMEHAlMOHHBIN
Oouner B 3 cemecTpe COAEPKUT J[Ba TEOPETUYECKUX BOIIpoca U JBE 3ajayd, B 4 cemecTpe — JBa
TEOPETUYECKHUX BOMpOoca U OAHY 3a4a4yy. CTy/leHT rOTOBUT OTBETHI HAa OWJIET B MMCbMEHHOHN (popme B
TE4YEeHHUE YCTaHOBIIEHHOTO BpeMeHH. Jlanee sKk3aMeH nporekaeT B hopme codbecesoBaHMs.

4.1 ®oHJ OLIEHOYHBIX CPEACTB /ISl IPOBEIeHNsI TEKYIIEro KOHTPOJIA

Tunogvie KOHMPOILHBLE 3A0AHUA UNU UHbIE MATNEPUATbL, HE0OX00UMbLE OISl OYEHKU 3HAHUU, YMeHUl,
HABBIKOB U (U1lL) ONbIMa 0esimesbHOCMU, XapaKkmepusyrowue 9mansl Gopmuposarus KomMnemeHyuil 6
npoyecce 0c80eHUs 06paA308amMenNbHOU NPOSPAMMbL

IIpumepHoe coaepxaHue KOHTPOJIbHBIX padoT

KonTponpnas Nel (kuHeMaTHka TOUYKH U TBEPJIOTO TeTa)
Bapmuanr 1.
1. Touka OBHWKETCA BIOIb OCH X C yCKOPEHHEM, 3aBUCAIMM OT Bpemenn W=9-2t. Onpemenuts myTh,
IPOWIEHHBIH TOYKOH 3a 3 ¢, eClIM B HAYaJIbHBII MOMEHT BPEMEHH €€ CKOPOCTh paBHa V, = 3M/C.
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2. C 6amnuu BeIcOTON h=25 M TOpH30HTANBHO OPOIIEH KaMEeHb CO CKOPOCTHIO V=15 m/c. Haiitu: 1) Ha Kakom
PacCTOSTHUM S OT OCHOBAHHSI OalllHM OH YHaJeT Ha 3eMIII0, 2) C KaKOW CKOPOCTHIO V OH yHaJeT Ha 3eMIIIO,
3) KaKoif yros ¢ COCTaBUT TPACKTOPHS KaMHsI ¢ TOPU30HTOM B TOYKE €ro MajeHus Ha 3emitio. COmpoTHBICHHAE
BO3/yXa HE YUYNTHIBATh.

3. Touka ABMAKETCS 10 OKPYXKHOCTH CO CKOpOCThI0 V=at, rae a = 0,5 m/c’. HaiiTu ee momHoe yckopeHue B
MOMEHT, Kora oHa rpoizaer S = 0,1 IIHHBI OKPYKHOCTH TIOCIIE Havaja IBHKCHHA.

4. Koneco, Bpamascs paBHO3aMeJICHHO, TIPY TOPMOXKEHWH YMEHBIIIMIO CBOIO CKOPOCTH BpaIleHns 3a 1 MuH ¢
300 mo 180 06/muH. HaiiTu yriioBoe yCKOpeHUE KoJieca U YUCI0 000POTOB, CACIAHHBIX UM 33 3TO BPEMSL.

5. Touka coBeplIaeT BHHTOBOE JBW)KCHHE, BBIPAKACMOE YpPaBHCHUSIMH X=CO0S4t, y=sindt, z =2t npuuém 3a
€JIVHHUILY JUTHHBI B3T MeTp. ONpenenuTh paguyc KPUBU3HBI O TPACKTOPHUH.

KonTponbhast Ne2 (auHaMuka TOUKH U CUCTEMBI)
Bapmuanr 1.

1. HeBecomblii 0110k ykperuieH Ha KoHue croia. ['mpu A u B maccoit ma=0,5 kr, mg=I kr f‘ﬂ
COC/IMHEHBI HUTBIO U MEPeKUHYTHI uepe3 010K. Koadduument tpenust rupu B o cron k= 0,1.

Haiitu: 1) yckopenue, ¢ KOTOPBIM IBHXKYTCS TUPH, 2) HaTsDKEHUE HUTH. TpeHneM B Oloke

npeHedpeyb. 4

2. Ha xakyro BbicoTy H u 3a kakoe Bpems ! MOmHUMETCS Telo Maccod M, OporieHHoe

BEPTUKAIIBHO BBEPX CO CKOPOCTHIO Vo, €CIIM CONPOTHBICHUE BO3yXa MOXKET OBITh BbIpaxkeHO (opmyrtoi kmv,
rze V — BeJIMYMHA CKOPOCTH Tena?

3. Teno maccoit 3 Kr IBIKETCS CO CKOPOCTHIO 1 M/C, TIOJT YIIIOM 0L K HEMY CO CKOPOCTHIO 2 M/C IBMKETCS
BTOpOE TeNo Maccoit 2 Kr. Tenma HEYNIPyro cTankuBaroTcs. EquHOe Teno mpoIoinKaeT NBIKEHHUE IO YIIIOM 3 =
30° 1o OTHOIIEHHUIO K IEpPBOHAYAIBHOMY JIBUKEHHUIO TIEPBOTO Tena. HaliTn BeMuunHy CKOPOCTH €MHOTO Tella |
yroi o.

4. Konwskobexer maccoit 70 Kr, cTOs Ha KOHBbKax Ha JIbAY, OpOCaeT B TOPU30HTATHLHOM HalpaBIeHHH KaMeHb
Maccoi 3 KT co ckopocThio 8 M/C. Haiitm, Ha Kakoe pacCTOSHHE OTKAaTHTCS MPH dTOM KOHBKOOEXKeIl, eciH
W3BECTHO, YTO KOAQ(HUIIMEHT TPEHHsI KOHBKOB 0 Jiex paBeH 0,02.

5. CranbHoli mapuk Maccoir m=20 r, OpOoCHIIN BEPTUKAILHO BHH3 € BBICOTHI N = | M 1 ckopocThio Vo=10 M/C Ha
HenehopMHUpOBaHHYIO IPYXKHHY ¢ Kodhdunuentom sxectkoctu K =1 H/cm. Haiitu ckopocTh Imapuka B MOMEHT
MoJyIeTa K MPYKUHE U BETMYMHY MaKCUMaJIbHO JIe()OpMaIuy NPy KUHBL.

KontponbHast Ne3 (MonekynsipHas pu3MKa U TEPMOAMHAMUKA)

BapuantNel
1. B cocyne HaxoOuTcs CMECh KMCIIOpOJa MacCoi m;=8 T' U YITIEKHCIIOro ra3a Maccor m,=22 I Ipu JaBJICHUN
p=1,5 atm u Temniepatype 7=310 K. HaliTi TUIOTHOCTB 3TOM CMECH, CUUTAs Ta3bl UACATHHBIMHU.
2. Haiitu miotHOCTB Bo3ayxa p Ha Bbicote h=10 kM oT noBepxHoctr 3emiu. Temrmeparypa Bo3ayxa MOCTOSTHHA
u pasHa t=0°C. [laBnenue Bo3nyxa y nosepxHoct 3emiun p=0,12 mlla.
3. T'a3000pa3HbIii BOJOPO/I, HAXOIUBIIHUIICS TIPH HOPMAJIBHBIX YCIOBHSAX B 3aKPHITOM cocyae oo0bemMoM V=5 1,
oxnagunu Ha AT=55 K. Haiitu npupaiieHue BHyTpEHHEN SHEPTUu rasa.
4. OnuH MOJNb KHCIIOpOJa HaxoJuBILErocs npu Temmepatype 1,=17°C, aguabaTuyecku paclIMpwiid Tak, 4TO
€ro JaBlieHNe YMEHbIIWIOCH B 7=8 pa3. Haiitu Temneparypy raza nocjue paciupeHus.
5. UneanbHas TeruioBask MalllMHA COBEpIIACT 3a OJWH UK paboty A=73,5 k/lx. Temneparypa HarpeBates
T1=373 K, xononunpauka 7,=273 K. HaiiTi konmdaecTBo TeroTsl Qq, ModydaeMoe MalliHOHN 3a OMH IIUKJI.

Kontponbnas Ne4 (DneKTpudecTBO U MarHeTU3M)

Bapmuanr 1

1. Tpu ToueUHBIX 3apsiia JBa IOJOXKHUTEIHHBIX OJMH OTPHUIATEeNLHBIN BenuumHOW 50 HKN Haxomsarcs B
BEpIIMHAX PAaBHOCTOPOHHETO TPEYrodbHUKAa €O CcTOpoHOM 6 cm. Haiitm  cumy, neicTByroniyro Ha
OTpHUILATENBHBIN 3aPsiJl CO CTOPOHBI MOJIOKUTENBHBIX.

2. DIeKTpoCTaTHUECKOe T0Je CO3/AeTCsl ABYMSI OECKOHEYHBIMH TMapaJIeIbHBIMUA TIJIOCKOCTSIMH, PABHOMEPHO
3apSKEHHBIME C TTOBEPXHOCTHBIMU IUIOTHOCTAMY 3apsaga 0.3 u (- 0,7) mMxKi/m®. Onpenenurs HampsykeHHOCTb
0JIsL MEXKTy IJIACTUHAMU Y BHE TUTacTUH. HaliTH pa3HOCTh MOTEHIMAIOB MEXY IUIACTUHAMHU, €CIIM PacCTOsIHHUE
MeXy HUMH 4 CM.
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3. Konxpencarop snektpoéMrocThio 0.5 Mk® Obur 3apspkeH Ao HampstkeHus 350 B.
Ilocie Toro Kak €ro COEOWHIJIN MOCIEIOBATEIFHO CO BTOPBIM KOHAEHCATOPOM,
3apsbKeHHBIM 10 Hampspkenust 500 B, nanpspkenne Ha Hem u3MmeHwiochk no 400 B.
BBIMHCINTD 3IEKTPOEMKOCTh BTOPOTO KOHACHCATOPA.

4. JIsa ucrounuka ¢ 3JIC &; = 20 B ¢, = 10 B v BHyTpeHHUMH COTPOTUBIICHUSIMH 17 = 1
OMm, 1, = 0,5 OM coenMHeHBl Kak IIOKa3aHO Ha pucyHke OrmpeaenuTb TOK Ha
conportuBieHnn Rs, ecmu Ry = Rs =2 Om, R; =20 Om, R3=1 Om, R4 =10 Om.

5. Halitu cuny B3aUMOJEHCTBHS JIBYX MapaluIeIbHBIX ITPOBOJOB, TI0 KOTOPBIM TeKYT TOKH ;= 1A u I, = 2 A,
€CJIH PacCTOsIHUE MEXTy HUMH | cM, a AyTiHa Kak0ro mpoBoaa 1 .

6. beckoHeuHO AMMHHBIA TPoBOA 00pa3yeT KpyroBoil BUTOK paamyca I = 10 cM, KacaTenbHBI K IPOBOAY, MO
MPOBOMY HJIET TOK cuitoit 3 A. Haiftn HanpsHyKeHHOCTh MAarHUTHOTO TIONS B IIEHTPE BUTKA.

IIpuMepHBI BAPHUAHT TECTA MO 3JIEKTPOMATHETU3MY
Tect Nel

1. Kak BBIMIAAUT KapTUHA JMHUN HAOPSOHKEHHOCTH (CIUIOLIHBIE JIMHUHM) U SKBUIIOTEHIMAIBHBIX TOBEPXHOCTEH
(TyHKTHPHBIE JTMHNH ) HETIOJABMKHOTO MOJIOKHUTEIBHOIO TOUEYHOTO 3apsiia?

+Q
= 4
2. Kakoe 3 pu3NUeCKUX YTBEPKICHHUHN SBIISIETCS HETPaBUIbHBIM?

1. BEKTOp HANPSHKEHHOCTU 3JICKTPOCTATUYECKOrO TOJS B JIIOOOW TOYKE

HaIlpaBJIeH M0 KacaTeIbHOM K CUIIOBOM JIMHUU » -0
2. B OJHOPOIHOM DJIEKTPUYECKOM TIOJI€ CHJIOBBIE JIMHUH MapaJUIeNbHBI JPYT

Apyry 2 1
3. TOTEeHIMAll U HANPSHKEHHOCTD AJIEKTPOCTATHUSCKOTO TIOJISI CBSI3aHbI MEXKTY

co0oit

4, MOTCHIHAJI - CUJIOBAA XapaKTCPUCTUKA SJICKTPOCTATUICCKOI' O MOJIA
3. Kak u3meHurcs SHEPrusa KOHACHCATOPA, €CJIN YABOUTD 3apsJ Ha Ka)K,[lOﬁ IUIaCTUHE?

1. yBenmuutcs B 2 paza 2. HE U3MEHUTCA
3. yBemuuwurcs B 8§ pa3 4. yBennuurcs B 4 pasza

4. 3apager +Q, —Q, +0 pacmonoxeHbl B y3JlaX NPaBHJIBHOIO TpPEYrojbHHKAa €O CTOpOoHOH a. KakoBo
HaIpaBJI€HUE CUIIBI, IEHCTBYIOLIEN Ha 3apsa +(? YKaxuTe HOMEp BEKTOpa.

5. OT KaKux BEJIMYHMH HE 3aBHCUT COIIPOTHUBJICHUC HpOBO)_'[HI/IKa?

1. or Marepualia 2. OT CHJIBI TOKA B IMPOBOJHHUKE
3. otT JJIMHBI 4. ot mjonaan mornepeyYHOro CCUCHUA
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6. KakrM OMKHO OBITH CONPOTHBIICHUE aMIIEPMETpa MO0 CPAaBHEHHIO C CONMPOTHUBICHUEM IIENH, MO0 KOTOPOU
UIET DIEKTPUICCKUN TOK?

1. MaJyo Mo cpaBHEHHIO C CONPOTUBICHUEM ydYacTKa

2. BEIUKO MO CPABHEHHUIO C COMPOTHBIICHUEM YJ4acTKa

3. PpaBHO CONPOTHBIICHHUIO YUACTKA

4. CONpOTHBIICHHE aMIIEpPMETPa HE CBS3aHO C CONMPOTUBIICHUEM y4acTKa Ieru

7. DnexTpoABMKYylIas cuiia 3eMeHTa paBHa 1,6 B, ero BHyTpeHHee comportusinenue - 0,5 Om. Cuna Toka B
mend - 2,4 A. Uemy paBeH TOK KOPOTKOTO 3aMBIKAHHS?

1. 1=0 2. 1=32A 3. 1=08A 4. 1=12A
8. Ilo mpoBoay HIET TOK Kak MOKa3aHO Ha pucyHke. Kak HampaBiieH BEKTOp MarHUTHOM HHAYKIMHU B Touke C.

1. Bmopaso; 2. BHU3; 3. BBepx; ®

°C
4. BIeBO; 5. kHam; 6. ot Hac.

9. Kak nanpasnena cuina Amrepa JCHCTBYIOIIAs HA MPOBOJHUK M300PKCHHBIA HA w3 W % %
pPHUCYHKE. B

® o o®x xIx =
1. BnopaBo; 2. BHU3; 3. BBepx;

4. BIeBO; 5. K Ham; 6. or Hac. el el e

10. Kak HampaBnena cuia JlopeHua JaeicTByromass Ha 3apsDKEHHYK 4acTULly A
M300paKCHHYIO Ha PUCYHKE . g; . =
1. BueBo; 2. BIIPaBo; 3. K HawM;
L] [ ] L ] [ ]
4. BHMB, 5. BBepx; 6. orT Hac.

11. Kakyto ¢popMy CTpeMHTCS IPUHATH 3aMKHYThIi THOKHIA IPOBOAHUK JUTHHEI |, 10 KoTOpoMy TeueT Tok |?
1. ve mensier hopMbI 2. CTIOKUTHCS BIIBOE 3. kpyra 4. smmrca ¢ noyockio /1
12. Kaxk Bezet cebst MpsMOYTOJIBHBIH MTPOBOJIOYHBIH BUTOK C TOKOM B OJTHOPOJTHOM MAarHUTHOM IToJe?

1. BUTOK OyJeT coBepIaTh BpaIllaTEIbHOE IBUKCHHE 0] ICHCTBUEM Maphl CHIT

2. yCTaHaBJIMBAeTCA TaK, YTOOBI INIOCKOCTh BUTKA ObLIa MapajuleibHa JIMHUSAM MarHUTHOW MHIYKLUU

3. CTpPEeMHUTCS YCTaHOBHUTBCS TaK, YTOOBI IUIOCKOCTh BHUTKa OblIa MEPIEHAMKYJSPHA JHUHUSAM MarHUTHOU
WHTyKIIUA

4. BUTOK OyzeT mepeMeIaThCs NPSIMOJIMHEMHO U PABHOMEPHO MO IEHICTBUEM CHJI CO CTOPOHBI MarHUTHOT'O
HOJIS

13. B ogHOpOIHOE MarHWTHOE TOJIE BJIETAET AJIEKTPOH, JIBUTAIOMIUICS NapamienbHo Twiockoctu ZOX mon
yriaoM o = 90° k JIMHUSAM MarHUTHOM MHAYKIIMM HAINPaBJICHHBIX BIOJIb ocu Z. ONpeneiauTh TPaeKTOPHUIO
AJIEKTPOHA B MAarHUTHOM IIOJIE.

1. B mpenene ero ABMXeHHUE NepeiaET B paBHOMEPHOE BJIOTb OCH Y.

2. DnexTpoH OyAeT ABUTaThCs MO CHUPAJIM BOKPYT HampasieHUs Z.

3. Tlo kpyroBoii TpaekTOpHH, Bpallasch BOKPYT HarpaslieHHs Z.

4. B mpenene ero ABMKEHHUE NMEPEHIET B paBHOMEPHOE U NMPSIMOJIMHEHHOE BJIOJIb OCH Z.

14. IlpsmoyronpHas MeTaJUIMYECKask paMKa IIOMELIeHa B OJIHOPOJHOE MarHUTHOE ToJie, MHAYKLUS B koToporo
yMmeHblaeTcsi. Ha kakoM 13 MpUBEEHHBIX PUCYHKOB IIPABUJIBHO ITOKA3aHO HAINIPABIECHUE UHAYKIIMOHHOTO TOKA,
KOTOpBIN OyAET MPOTEeKaTh 10 MPSAMOYTOIBHOM pamke?

+ T T+ t+ 4 + T t+ + 4+ + + + + 4
+ + + + + + + + +
_+t + _+ + _+ 4
B [+ ++ B [+ ++ B |+ + +
+ -+ + -+ + +
N + + + . + + + N + + +
A) + + + 1T B + + + 7T 0 T+ + + 7
1. Tompko A 2. Tonbko B 3. AwmB 4, Tompko C

15. Kakoe u3 ypaBHeHHIT MakcBesia oTpakaeT OTCYTCTBHE B IPUPOJIE MATHUTHBIX 3apsAaoB?
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4.2 ®oH OLIEHOYHBIX CPEICTB ISl MPOBEAeHUS MPOMEKYTOUYHON aTTecTAlluM.

OcHoBHBIE TpeOOBaHMS K pe3ysbTaTaM OCBOCHHS TUCIMIUIMHBI MPEACTaBICHbl B TaOIHIE B
BUJI€ IPU3HAKOB C(HOPMHUPOBAHHOCTU KoMIeTeHIMH. TpeboBaHus GOpMyIUPYIOTCS 110 TPEM YPOBHSM:
MOPOTOBBI 0a30BBIl M MPOABUHYTHI U B COOTBETCTBHH CO CTPYKTypoil, mpunstod B ®I'OC BO:
3HATh, YMETh, BIIAJIETh.

CooTBeTcTBHE YPOBHEH OCBOEHHS KOMIIETCHIINH IIJIAHUPYEMBIM PE3yJIbTaTaM 00y4eHUs!

JIOCTaTOYHBIN YPOBEHD
3HaHWH y4eOHOTO U
JIEKIIMOHHOTO MaTepuana, He
B MTOJTHOM 00BEME BIIAJICET
MPaKTUUECKUMHU HaBBIKAMH,
YyBCTBYET ce0sl HEyBEepEHHO
py aHaH3e (PU3NIECKUX
(dakToB u sBieHuil. B oTBeTe
HE BCeT/a MPUCYTCTBYET
JIOTHKA, apryMEHTHI IPH-
BIIEKAIOTCSl HEIOCTATOYHO
Beckue. Ha nocraBneHHble
BONIPOCHI 3aTPYAHSIETCS C
OTBETaMHU, IMOKA3hIBACT
HEZO0CTAaTOYHO TITyOOKHe
3HAHUS.

KHX 33724, B TOM YHCJIE I10-
BBIIIIEHHOM CJIOKHOCTH, aHa-
Ju3a GU3NIECKUX SBJICHUU.

bakanaBp moka3ssiBaeT J10cC-
TATOYHBIH YPOBEHb Mpodec-
CHOHAJILHBIX 3HAHH, HO JI0-
MYCKaeT HEKOTOPhIC HETOY-
HOCTH Y TIOTPEITHOCTH.
OTBeT MOCTPOEH JIOCTATOYHO
JIOTMYHO, TPAMOTHO HCIIONb-
3YIOTCSl (PU3NUECKHE TEPMHU-
HBI, HO B OTBETE MPHUCYTCT-
BYIOT HE3HAYHUTEIbHBIE
omnOku. Bomnpocsl, 3anaBae-
MBIE TIpenoiaBaTesieM, He
BBI3BIBAIOT CYIIECTBEHHBIX
3aTpyIHEHUI.

Kon u Y KPUTEPUSIM HUX OIICHUBAHUS
HaNMMCHOBAaHHC MOPOrOBBIN | 0a30BbIi | MPOJIBUHYTHIM
KOMIIETCHIIMN Onenka
Y 1OBIETBOPUTENBEHO Xopouo OTnuyHO
OIIK-1, 3HaTh: OCHOBHBIC MMOHTHS, |3HATh: OCHOBHBIC MIOHATHSA, |3HATh: OCHOBHBIC TIOHATHS,

CITOCOOHOCTBIO KaTeropHuH, MPUHIUIBL U KaTeropyuu, NPUHIHUIBL U KaTeropyuu, NPUHIUIBL 1
HCIIOJIb30BaTh 3aKOHBI COOTBETCTBYIOIIMX  |3aKOHBI COOTBETCTBYIOIIUX  |3aKOHBI COOTBETCTBYIOIIHX
0a30BbIC 3HaHU |pa3ieyioB (PU3HUKH; pasnennoB (PM3UKU U CBSI3U pasnenoB (PM3UKU U CBSI3U
€CTECTBEHHBIX YMeTh: UCTIOIB30BATh MEKy HUMU; MEXy HUMHU;
HayK, MaTEeMaTHKH{|MaTeMaTHYeCKHUE METOJBI 1  |YMETh: BBIOPATh M HCIOB30-| Y METh: BEIOPATh U UCIIONB30-
U MHOOPMATHUKH, KOMIBIOTECPHBIC TEXHOJIOTHH |BaTh MATEMATUYECKHE METO- |BaTh MaTEMaTHYECKUEC METO-
OCHOBHBIC  (DaKThL,| I PEIICHHUS CTAHAAPTHBIX |/Ibl © KOMIIBIOTEPHBIC TEXHO- |/Ibl U KOMITLIOTEPHBIC TEXHO-
KOHIIEIIINH, (m3nyecKux 3amad. JIOTWH JJIsl pEIIEHUs CTaH-  |JIOTHH JUTA perieHus hu3n-
MPUHLMIIBI TeOpUH,|BiiaseTs: MeTo1aMu pelieHus | JapTHRIX (PU3UUECKHUX 3a/1a4, |9eCKHUX 3a/1a4, B TOM YHUCIIe
CBSI3aHHBIX C|CTaHIApTHBIX (PU3UYECKUX |0OOCHOBATH MOJYUYCHHBIC HECTaHJAPTHBIX U MOBBIIICH-
MPUKIATHON 3a/1a4, aHaJli3a NPOCTEUILINX |pe3yIbTaThl. HOH CII0)KHOCTH, 000CHOBATH
MaTeMaTHUKOMN 1| (pU3NIECKHX SBICHUH. Brnagets: Meromamu pele-|nony4eHHbIE PE3YIbTATHI.
UH(POPMATHKOM. BaKanaBp [OKa3bIBaeT He HUSl CTaHAApPTHBIX (usndec-|BnaneTs: MeTonamu peiie-

HUs GU3NIECKUX 3a7ad, B
TOM YHCJI€ HECTAHAAPTHBIX U
TOBBIIIIEHHOM CJIOKHOCTH,
aHaJIN3a CJIOXKHBIX
(hM3UYECKUX SBIICHHIA.

bakanaBp mokaspIBaeT He
TOJIEKO BBICOKHH YPOBEHB
TEOPETUUYECKUX 3HAHUH 110
IUCITUILINHE, CBOOOIHO
OTIEpUPYET MOHITHAMH, Ka-
TErOPUSAMH, IPUHIIUIIAMH U
3aKOHaMK (PH3UKH, HO H
yMeeT aHAIM3UPOBATH CI0XK-
HbIe (DU3MUYECKUE SIBIICHUS,
YBSI3BIBAThH 3HAHMSI, MTOJTY-
YECHHBIC NPU U3YYCHHUU Pa3-
JUYHBIX aucnuruinH. OTBeT,
MMOCTPOECH JIOTHYHO, MaTEPH-
aJ U3J1araercs 4eTKo, SCHO,
apryMeHTHPOBaHO, TPaMOT-
HO HCIIOJIL3YIOTCS Pr3nyec-
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kue TepMuHbL. Ha Bompocs!
0TBEYaeT YBEPEHHO, IO
CYIIECTBY.

o &

©o~N®

11.
12.
13.
14.
15.
16.

17.
18.
19.

20.
21.

22.

23.
24,

25.
26.
27.
28.

29.

30.
31.
32.
33.
34.

IlepeyeHb BONpocoB, BBIHOCUMBIX HA IK3aMeH

[IepeueHs BOPOCOB K 3K3aMEHY M0 MEXAHUKE

I'paHuiel pPUMEHMMOCTH KJIacCHMUECKOW MeXxaHUMKH OCHOBHBIE pa3lesibl U OOBEKTHl HM3Y4EHUs
KJlaccuueckoil MexaHuku. Kiaccudeckue TmpencTaBleHHs O TPOCTPAHCTBE M BpeMEHHM M HX
apudMeTn3anus.

CrniocoObl 3amaHus IBIWKEHUs Toukd. [lyTe, TpaekTtopus, nepemenienre. KuHemMaTuuecKue 31€MEHTHI
IBVDKCHHS: CKOPOCTh, YCKOPEHHE.

EcTecTBeHHBIN TpexrpaHHUK, KPUBH3HA U PaJUyC KPUBU3HBI TPAeKTOpUM. Pa3nokeHune yCKOpeHHus Io
OCSIM €CTECTBEHHOTO TPEXTPaHHUKA.

YacTHbIE CiIy4and OBMKEHUS TOUKH: MPSMOIIMHEIHOE, KPYTOBOE.

Kunemaruka cuctembl u abcomoTHo TBeproro Tena. Crenenu cBoOozpl. [locTymaTensHoe ABMKEHHE
TBEPJOrO Tena.

Bpaienue TBepaoro Tena BOKpYr HEMOABUAKHONU OCH.

CKOpOoCTh M YCKOpPEHHE TOYEK CBOOOIHOTO TBEPAOrO Tela.

Onucanne NpOCTPAaHCTBEHHOTO PACIOIOKEHHsI TBEPOTo Tema. YTibl Diiepa.

VHBapHaHTHOCTE BEKTOpa YIVIOBOW CKOPOCTH TBEPAOrO Tela K H3MEHEHHIO LEHTPa MOABMKHOM CHCTEMBI
KOOpJUHAT.

MrHoBeHHas OCh BpalleHHs (BUHTOBas OCh) TBEPAOIO Tefa.

NuepuuansHeie cucteMsl otcuera. IlepBeiil 3akoH HeroToHa.

[TonsiTue o cune u macce. Bropoii 3akon HetoToHa.

Envaunnel n3Mepenus u pasMepHocTH Qu3nyeckux BenndrH. AGcomtoTasie cuctemsl equant CU, CI'C.
Tperuii 3akoH HetoTtona. [TpuHuumn nansHOAEHCTBUS.

[Ipunuun otHocuTenbHOCTH ["anunes.

[Ipumepsr cum: cua TSDKECTH M BEC, CHJIBI TpeHMsA, ynpyrue cuibl. HecBoOomHoe IBMIKEHHE, CHIIBI
peaKuuii cBs3ei.

VYpaBHEHHA ABM)KEHUS MEXaHUYECKON cucTeMbl. OCHOBHAS 3a7ada MEXaHUKHU. Pob Ha9albHBIX YCIOBHUI.
YacTHbIE CiTy4an HHTETPUPOBAHNS yPAaBHEHUM JBUKEHHS MaTEpUAIbHOMN TOUKH.

NMnynsC ¥ MOMEHT UMITYJIbCa MAaTEPUAIBHON TOYKU. MMITysIbC CHIIBI, MOMEHT CUJIbl. MOMEHT HMITyJbCa
TOYKH, B II0JIE HEHTPAIBHBIX cuil. Teopema Iromaien.

[onstue sneprun. Pabora n s3ueprus. Pabora cuipl. MOIIHOCTS.

[TorenumansHoe nosne cui. Cunbl KOHCEpBAaTUBHBIE W HEKOHCEpBaTUBHBIE. [IprMepsl KOHCEpBAaTUBHBIX U
HEKOHCEPBAaTUBHBIX CHJI.

Kunernueckass osHeprus. IlotenunanbHass oSHeprus. I[lomHas MexaHnmdeckass dSHeprus. CBs3b MEXIy
MOTEHIIUAIBHON SHEPrUeH U CUIIOM.

[NonHast noTeHNMANBHAS SHEPTHSI CHCTEMBI H KIIaCCU(HKAIINS CBOOOTHBIX MEXaHUYECKUX CHCTEM.

[lepBble uHTErpanIbl ypaBHEHUH ABMKEHHMSA M 3aKOHBI coxpaHeHHus. CPopMyTupoBaTh OCHOBHBIE 3aKOHBI
COXPaHEHHUS.

3aKoH coXpaHeHHsI MEXaHHUYECKOH SHEPTHU U TeopeMa 00 N3MEHEHUN KHHETHUECKOH SHEPTHH CHCTEMBI.
3aKoH COXpaHEHHUs UMITyNbca. IMIynbc He3aMKHYTON CHCTEMBI.

Hentp macc. Teopema o nBuxkeHHH LeHTpa Macce. Teopema Kenura.

3aKkoH CcOXpaHEHHS MOMeHTa uMmyibca. COOCTBEHHBI MEXaHWYeCKHH MOMEHT CHCTeMbl. MOMEHT
MMITYJIbCa HE3aMKHYTOHW CHCTEMBI.

AOCOMIOTHO HEyNpyruil yaap, MOTEpH MEXaHWYECKOM JHEPruu, BHYTPEHHsA HHeprus. AOCOIIOTHO
ynpyruit yaap.

3axons! Kerepa. 3ak0oH BCEMHPHOTO TATOTEHHS.

HeunepumansHelie cuctemsl orcuera. CHIlbl HHEPLHU.

Kunernueckast sHeprus TBepAoro Tena. TeH30p HHEPLUH.

Nmmynsc 1 MOMEHT UMITYJIbCa TBEPAOTO TeJa. Y paBHEHUS IBIKEHUS TBEPAOro Tema.

Hanpsokenus u geopmariyu npu pacTsHpkeHUH U CIIBUTE.

17



35.
36.
37.
38.

39.

40.

RBOON Ok~ wWDN

20.
21.
22.

23.
24,
25.
26.
27.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

0.
. SIBmenus nepeHoca B razax. TemionpoBOAHOCTb.
12.
13.
14,
15.
16.
17.
18.
19.

Hanpsixenus B TBepAoM Tesie. TeH30p HanpsKeHUH.

Maisie nedopmanmu TBepaoro Tena. Ter3op aedopMariuii.

3aBUCHMOCTh MEXKIY HANPSHKCHUSAMHU U 1ehOpMaIusiMu

OCHOBHBIC TOHSATHSI MEXAaHUKH KUAKOCTH U Trasa: HAealibHas >KUIKOCTb, HEC)KUMaeMasl >KUIKOCTb,
naBieHne. 3akoHsl [lackans u Apxumena. YpaBHeHHE HEPa3pHIBHOCTH.

OCHOBHOM 3aKOH AWHAMHUKK JUISI YacTHUI[ HACATbHOM JKUIKOCTU. YpaBHeHue bepnymmm. ®opmyna
Toppuuennu.

TeueHue BA3KOM KUAKOCTH. [IBUKEHUE TEN B KUIKOCTIX U ra3ax.

[Tepedenp BOPOCOB K 9K3aMEHY MO0 MOJIEKYJISIPHOI (PHU3HKE U TEPMOTUHAMUKE

MonekynsapHo-KHHeTHYeCKass Teopusi U TepMmoanHamuka. CocrosiHue cucteMmbl. OCHOBHBIE IapaMeTPhbl
COCTOSIHMSI ~TEepMOJAMHAMHYECKOM cucTeMbl. Temmeparypa, TemmepaTypHas mmkana. OCHOBHBIE
XapaKTePUCTUKYU IBH)KEHUS 1 B3aUMOACHCTBUS MOJIEKYJ. BHYTpeHHSISI SHEPTUsl CHUCTEMBI.

ITonsrre naeanpHOTrO Ta3a ONBITHBIE Ta30BBIC 3aKOHBI: ABoranpo, boiins — Mapuortra, I'eii-JIroccaka.
YpaBHeHHe cocTOsIHMA UeanbHoro raza Menaeneesa — Kinanelipona.

OcHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KHHETUYECKON TEOPUH UJIeaIbHOTO ra3a.

CpenHsisi KHHETHYECKAs SHEPTHsI MOJIEKYJI ra3a U Temneparypa. 3akoH JlaabToHa.

CkopocTu ra3oBblx MoJeKky. Pacnpenenenue Makceria.

OmnsITHOE MOATBEpKACHHE pactipeneneHus Makcsemnna: onsiTel Lltepna u Jlammepra.

I'a3 B mone Tsokectu. bapomerprueckas dpopmyna. Pactipenenenne bonsivana.

CpenHee 9HCI0 CTOIKHOBEHUH M CPENHAS JUIMHA CBOOOHOTO ITpobera MoIeKy: B rase. Bakyywm.

SIBnenus nepenoca B razax. Juddysus razos.

SBnenus nepeHoca B razax. BHyTpeHHee TpeHue.

IlepBoe Hauano TepmoauHamMukH. Padora u Terora. TemmoemkocTs raza. ®opmya Matiepa.

Yucno creneneit cBo001bI MOIEKYIbL. TermIoeMKOCTH 0JHOATOMHBIX 1 MHOTOATOMHBIX Ta30B.
TepMoarHaMU4ecKHe MPOIECCH B ra3axX: N30XOPHUECKUH, N300apUIeCKHid, N30TEPMUUECKUH.
TepMoarHaMU4YeCKHEe MPOIECCH B ra3ax: aqnadaTH4ecKuid, TOJUTPOITHBIH.

OO0partumbie 1 HeoOpaTUMBIE TIpoliecchl. Bropoe Hayano TepMoArHAMUKH.

Hukinel B razax, ko TerioBod Mamussl. [ukn Kapho.

Kng oOpaTUMBIX TEIIOBBIX MAIIMH MMEIOIIUX OAWH HarpeBartellb W XOJOAWIbHUK. Kmj HeoOpaTuMbix
MaIlIMH.

Brrancienue ki oOpaTUMBIX TEIUIOBBIX MAIllKH.

HepagenctBo Knaysuyca. [lonsitue snTponuu.

W3MeHeHue SHTpoONMH B OOpaTMMBIX W HeoOpaTMMbIX Iporeccax (mpumepsl). OOmias ¢GhopMyIupoBKa
BTOpPOT0 Hayasla TePMOJUHAMUKH

I'paHu1Bl NPUMEHUMOCTH BTOPOTo Hadaia TepMoanHamMuku. Teopema Hepuera — [1nanka.

PeanbHble Ta3bl. MonekyssspHbIe CHIIBL. ATpEraTHbIE COCTOSTHHMS.

Peanbubie n3orepmsl. ['a3, nap, xunkocts. Kputnueckas temnepatypa.

VpasHenne Ban-nep-Baanbsca cocTossHUS peanbHOro rasa.

Anamu3 uszorepMm  Ban-nep-Baanbca. Ileperperass W pacTsHyTas  KUAKOCTH, MPECHILICHHBIN
(nmepeoxaXkACHHBII) Tap.

BHyTpeHH:s 3HEPrUs peaIbHOIO rasa.

CrpoeHnue u cBoiicTBa xkuaxkocreil. Cuensenne xunkocted. Mcnapenue n xunenue.

IToBepXHOCTHOE HATSKEHUE.

CmaumnBaHmue.

KanunnapHsle sBieHus.

SIBneHns nepeHoca B KHUAKOCTH. BSI3KOCTh XKUAKOCTH.

CrpoeHue 1 cBOWCTBA TBEPBIX Tell. Kpucrammnaeckue u aMopgHbIe Tena.

THunBI KPUCTATNINIECKUX PEIIETOK.

TemnoBoe ABMKEHUE B TBEPABIX Tenax. JIMHeHHOe pacipeHue.

JedeKTbl KpUCTAIITMUECKON pEIIeTKH. YTIPYTrHe CBOWCTBA TBEPABIX Tell.

HCquCHL BOIIPOCOB K 9K3aMCHY 11O 3JICKTPOMArH€TU3My
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3axon Kynona. ['panuinps! npumeHIMOCTH 3aKoHa. [IpuHIm cynepno3unnu. DHeprusi CHCTEMBI 3apsIIOB.

HampspxeHHOCTB 3neKkTprdeckoro mosd. 3akoH ['aycca. YcioBre mpUMEHUMOCTH 3aKOHA.

Onextpuueckuii noteHnuan. Ces3b MOTEHIMAA U HAIPSHYKEHHOCTH 3JIeKTpryeckoro nous. [loTenmuan

pacrpeneneHHOro 3apsia.

Husnextpuku. [Tonspuzanust AUIIEKTPUKOB.

DJeKTpHUECKOe CMEIICHHE.

[TpOBOAHMKH B DJIEKTPOCTATUIECCKOM IIOJIE.

OnexTpoeMKocTh. KoHmeHcaTops!.

CoemuHeHne KOHACHCATOPOB.

OnexTpuueckue TOKH. [II0THOCTD TOKa.

0. 3akon Oma. MexaHu3M IPOBOAUMOCTH. I paHHIIbI IPUMEHUMOCTH 3akoHa OMa.

11. DnexTpoaBrkymas cuia. Pabora mCToYHHKA TOKA.

12. TIlpasuna Kupxroda. [lapannensaoe coequnenue conporusienuii. [locienoBatenbHoe u napaieiabHOe
COCJIMHEHNE UCTOYHUKOB TOKA.

13. MomHocTh ToKa. 3akoH Jlxoyins — Jlenna.

14. MarauTtHas nHayKws. Crna, AeMCTBYIOIIas Ha IPOBOJHUK C TOKOM B MAarHUTHOM TIOJIE.

15. 3akon buo — CaBapa — Jlanmaca. Cuia Jlopenna.

16. HanpsokeHHOCTh MATHUTHOTO TOJIs. MarHUTHOE TI0JIE B IIEHTPE KPYTrOBOTO MPOBOIHUKA. MarHUTHOE T10JIe
MPSIMOTO TOKA.

17. MarHauTHOe HanpsikeHHe. MarHuTHOE HaIIPsDKEHUE BIOJIb 3aMKHYTOI'O KOHTYPa, OXBaThIBAIOIIETO TPOBO/T
C TOKOM.

18. MarHuTHBI MOMEHT TOKa. KOHTYp C TOKOM B MarHUTHOM TIOJIE.

19. Marneruku. HamaranunBanue cpefi. 3aKOHBI MATHUTHOTO TIOJISI B MarHETUKAX.

20. OcHOBHOM 3aKOH 3JICKTPOMarHuTHON uHAYyKIMH. [IpaBuio Jlenna. MHIyKTHUBHOCTb.

21. TlepeMeHHBIH ANEKTPUICCKUN TOK.

22. Buxpeoe anekTpryeckoe moje. TOK CMenIeHwHs.

23. YpaBHeHus MakcBeiia B MHTErpaibHOM popme. YpaBHeHUs MakcBeiuia B AuddepeHmaibHoi Gopme.

24. DneKTpOMarHWTHOE TOJIE.

wnN e

RO ~N A~

O1neHOUHBIE CPEACTBA JIi MHBAJIWAOB M JIUI C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBBS
BBIOMPAIOTCS C YUETOM MX MHAMBUAYAIBHBIX MCUXO(U3NIECKUX OCOOCHHOCTEH.

— TpyU HEOOXOAWMOCTH WHBAIUAAM W JIMIAM C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 370POBBS
IPEOCTABIIAETCS JOMOJHUTEIbHOE BpEeMS /Il TOATOTOBKU OTBETA Ha SK3aMEHE;

— TIpU TPOBENEHUH TPOLEAYPHl ONEHUBAHUS PE3YIBTaTOB OOYYEHHUS WHBAIUAOB U JIUI[ C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMH  37I0POBbsl IIPEIYyCMATPUBACTCA HCIIOJIb30BaHUE TEXHUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIEHBIMUA 0COOCHHOCTSIMH;

— MpU HEOOXOTUMOCTH Ul OOYYAIOLIMXCS C OIPaHMYEHHBIMH BO3MOXKHOCTSMHU 37I0POBbS U
WHBAJIMIOB MPOLEAYpa OINEHUBAHUS PE3yIbTATOB OOYUEHHS MO JUCIUIUTUHE MOXET IPOBOIHUTHCS B
HECKOJIKO JTAroB.

[Ipornienypa oleHWBAaHUS pPE3YyJIbTATOB OOYYEHUS WHBAIWAOB W JIMI] C OTPAaHHMYCHHBIMH
BO3MOXKHOCTSIMM 3[I0POBbSl MO JUCHMIUIMHE IpelycMaTpUBaeT IMpeaoCTaBieHne HHGOpMaluu B
dopmax, afanTHPOBaHHBIX K OTPAHUYCHUSM X 370POBBS i BOCTIPUSATHS HH(POPMAIIHH:

Jlist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B MieyaTHOM (popme yBeIMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHNs MM CITyXa:

— B I1e4aTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmapaTta:

— B TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
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JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETU3MPOBAaH B 3aBHUCHMOCTH OT KOHTHUHICHTA
oOyJaronuxcs.

MeTtoauyeckue peKOMEeHIAMHU K ¢a4e IK3aMeHa

DK3aMeH SABISETCA 3aKIIOYUTEIBHBIM ATAIIOM Iporecca (opMUpOBaHMS KOMIIETCHIIUU CTYACHTA
IIPU U3yYEHUU JHUCLMIUIMHBI UM €€ YaCTU U UMEET LIEJIbI0 IPOBEPKY M OLEHKY 3HAHHUM CTYJIEHTOB IO
TEOPUHU U IPUMEHEHUIO [TOJIyYE€HHbIX 3HAHUW, YMEHUH U HaBBIKOB IIPU PEIICHUN MPAKTUYECKUX 3a/1a4.
DK3aMeHbl MPOBOAATCS M0 pacHUCaHHI0, CHOPMHUPOBAHHOMY Y4€OHBIM OTIEIOM U YTBEPKICHHOMY
IPOPEKTOPOM IO yueOHOH paboTe, B CPOKH, MPEIyCMOTPEHHbBIE KaJeHJapHBIM rpaduKkoM yuyeOHOTO
npouecca. Pacnucanue 3xK3aMeHOB JOBOJIUTCS 1O CBEACHHS CTYJIEHTOB HE MEHEE YeM 3a JBE HEIECIU
0 Hayaja SK3aMEHAllMOHHOM cecCHMM. OK3aMEeHbl NPUHHUMAIOTCS IPENOAABATENsIMU, BEIYIIUMU
JICKIIMOHHBIE 3aHATHUS. B OTIENbHBIX CiTydasx mpu OOJIBIIOM KOJIMYECTBE TPYIII Y OJAHOIO JIEKTOpa WU
npu OOJNIBIION YHCIEHHOCTH TPYIIBI C pa3pelieHus 3aBeAyioniero Kadeapoil nomyckaercs
IIPUBJICYEHHUE B IIOMOLIb OCHOBHOMY JIEKTOPY IpPENoAaBaTesi, IPOBOAUBILETO MPAKTUYECKHUE 3aHITHS
B Ipymnnax.

DK3aMeHbl MPOBOAATCS B YCTHOH Qopme. DK3aMeH MPOBOAUTCSA TOJBKO IMPHU MPEAbIABICHUU
CTYJCHTOM 3aU€THOM KHW)XKM U TPU YCIIOBUU BBIIOJHEHMS] BCEX KOHTPOJIBHBIX MEPOIPHUSITHH,
MPEIyCMOTPEHHBIX Y4YeOHBIM IUTAaHOM W pabodeil mporpamMmoil MO H3y4aeMoOW JIUCIUIUIMHE.
CryneHTaM Ha 3K3aME€He IPENIOCTaBIIAETCS MPaBO BbIOpaTh OJMH U3 OMIIeTOB. Bpemsi moAroToBku K
oTBeTy cocraiigieT 60 MuHyT. [lo HCTeUeHNH YCTaHOBIEHHOTO BPEMEHU CTYACHT JOJIKEH OTBETUTH Ha
BOTIPOCHI 9K3aMEHAIIMOHHOTO OWJIeTa W TPENOCTAaBUTh pelIeHue 3aaad. Pe3ymbraThl dK3aMeHa
OLICHUBAIOTCSI MO YeThIpeXOaUIbHON cHUCTeMe («OTIUYHOY», «XOPOLIOY», «yIOBIETBOPUTEILHOY,
«HEYAOBJIETBOPUTEIIBHO») U 3aHOCATCS B SK3aMEHALIMOHHYIO BEIOMOCTb M 3aU€THYIO KHIKKY. B
3aUETHYIO0 KHM)KKY 3aHOCSITCSL TOJIBKO MOJIOKUTEIIbHBIE OLIEHKH.

Kpurepun BbicTaB/ICHUS OLIEHOK

OneHka «omauyHo»:

— CHUCTeMaTU3MPOBaHHbIE, IITyOOKHE U TIOJIHBIE 3HAHMS IO BCEM pa3jieiaM JUCIMILINHBI, a TAKXKe 110
OCHOBHBIM BOTIPOCAM, BBIXOISIIIIUM 32 Tpe/Ieibl YIeOHOH MPOTrpaMMBL;

— TOYHOE MCIIOJIb30BAHNE HAYYHON TEPMUHOJIOTHH CUCTEMAaTUYECKH IPAMOTHOE U JIOTHUECKU
IIPaBUIIBHOE U3JIOKEHUE OTBETA HA BOIPOCHI;

— 0€3yIIpeyHOe BiaJICHUE MHCTPYMEHTApUEM yueOHON AUCIUIUIMHEI, yMEeHUE ero Y(h(HEKTHBHO
UCIIOJIB30BaTh B IOCTAHOBKE M PEIICHUU HAYYHBIX U MPAaKTUYECKHX 3a/1a4;

— BBIP@XEHHAs CIIOCOOHOCTH CAMOCTOSTENILHO ¥ TBOPUECKH PEIaTh CIOKHBIE MPOOJIEMBI U
HECTaHJIapTHBIE CUTYAIHH;

— MOJIHOE U ITyOOKOEe YCBOEHHE OCHOBHOM U JIOTIOJTHUTENIbHON JINTEPATyPhl, PEKOMEHA0BaHHOH yueOHOH
MPOrpaMMoON MO AUCIHILIVHE;

— YMEHHUE OPUEHTHUPOBATHCS B TEOPHUSAX, KOHIENIUIX M HAMIPABIECHUSAX JUCIUIUIMHBI U JaBaTh UM
KPUTHUYECKYIO OLIEHKY, NCTIOIb3Ys HAyYHbIEe JOCTH)KEHUS APYTUX JUCIUILINH;

—TBOpYECKasi CAaMOCTOSITeNIbHAS Pad0Ta Ha MPAKTUIECKUX 3aHATHAX, AKTUBHOE YUaCTHE B IPYIIIOBBIX
00CYXI€HUSIX, BEICOKMI YPOBEHB KYJIbTYphl UCIIOJIHEHHUS 33/1aHU;

— BBICOKHI YPOBEHb C(HOPMHPOBAHHOCTH 3asBICHHBIX B paboyell mporpaMme KOMITETCHITUH.

Onenka «xopouio»:

— IOCTaTOYHO IOJIHbIE U CUCTEMATU3NPOBAaHHBIE 3HAHUS 110 TUCLUIUINHE;

— YMEHHUE OPHEHTHPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIIETIIUAX U HAPABICHUAX TUCIIUIUINHBI U 1aBaTh
UM KPUTHYECKYIO OICHKY;

— UCTIOJIb30BAaHUE HAYYHON TEPMHUHOJIOTHH, JIMHIBUCTHYECKHU U JIOTMUECKU NIPAaBUIIbHOE U3JI0KEHNE
OTBETa Ha BOIIPOCHI, yMEHHE JIeJaTh 000OCHOBAHHBIE BBIBOJBL;

— BJIaJIEHUE MHCTPYMEHTAPHEM [0 TUCIUILTHHE, YMEHHE €T0 MCIIOJIb30BaTh B IIOCTAHOBKE M PEIICHUN
HaYYHBIX U IPO(QECCHOHAIBHBIX 3aa4;

— YCBOEHHE OCHOBHOM JIMUTEpaTypbl, PEKOMEHOBaHHON Y4eOHOM MPOrpaMMoii O AUCLUILIMHE;
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— caMocTosITeNIbHAs paboTa Ha MPAKTHUECKUX 3aHSITUAX, YIACTHE B TPYIIIOBBIX OOCYXICHUSIX, CPETHIH
YpOBEHB KYIbTYPHI UCTIOTHEHUS 3aJaHHI;
— cpenHuil ypoBeHb CPOPMUPOBAHHOCTH 3asBICHHBIX B paboueil mporpaMMe KOMIETEHIIHH.

O1eHKa «Y00671em8OPUMENLHOY:

— IOCTATOYHBIN MHHUMAJILHBIA 00BEM 3HAHUM 10 JUCILUILIMHE;

— YCBOCHHE OCHOBHOMU JTUTEPATYPhl, PEKOMECHIOBAHHON Y4eOHOM ITPOrpaMMOii;

— YMEHHUE OPUEHTUPOBATHCA B OCHOBHBIX TCOPHUSX, KOHIICTIIHSIX U HATIPABICHUSIX IO TUCHUTUIMHE U
JIaBaTh UM OLICHKY;

— HCIIOJIb30BaHUE HAYYHOU TEPMUHOJIOTUH, CTHIIMCTUYECKOE U JIOTHYECKOE U3JI0KEHUE OTBETA HA
BOTPOCHI, YMEHHE JIENIaTh BBIBOBI 0€3 CYIIECTBEHHBIX OIINOOK;

— BJIaJIeHUEe HHCTPYMEHTApPHEM yueOHOH TUCIIUTUINHBI, YMEHUE €TO UCIIOB30BaTh B PEIICHUH TUITOBBIX
3aj1a4;

— YMEHHE O] pyKOBOJCTBOM IIPEMNOIaBaTeNs PeIIaTh CTAaHAAPTHBIC 33/1a4K;

— paboTa 1moJi pyKOBOJCTBOM NPENO/IaBaTelis Ha MPAKTUUSCKUX 3aHITHSX, TOMYCTUMBIN YPOBEHb
KYJIbTYpbl UCTIOTHEHUS 3aJaHUil;

— TIOCTaTOYHBI MUHUMAIIbHBIA YPOBEHD C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B paboueil mporpamMme
KOMIIETECHIIUH.

O1eHKa «Hey00s81emeopumenbHo:
— (pparMeHTapHbIC 3HAHUSI IO AUCLUILIMHE;
— OTKa3 OT OTBETA;
— 3HaHUE OTJIEJIbHBIX UCTOYHUKOB, PEKOMEHIOBAHHBIX Y4eOHOH MPOrpaMMoii 1o AUCIUILTHHE;
— HEYMEHHE HCI0JIb30BaTh HAYYHYI0 TEPMUHOJIOTHIO;
— HaJ4yKe rpyOBIX OMKMOOK;
— HU3KUH YPOBEHD KYJIbTYPhI UCIIOIHEHUS 3a0aHUM;
—HU3KHAW yPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B pa0oUeil mporpaMMe KOMIIETEHITHIA.

5. IlepeyeHb OCHOBHOI W /IONOJIHUTEJbHOH Yy4eOHOH JHMTEepaTypbl, HEOOXOAMMOM AJs
OCBOEHMS THCIMIIJIHHBI

5.1 OcHoBHasi 1uTEpaTypa:

1. Cagennen, U.B. Kypc o0mieit ¢pusuku. B 5-u T1. Tom 1. Mexanuka / U.B. Caenses — CI10.: Jlanb,
2011. 352 c. [OnexTponnslii pecypc] — Pexxum nocryna: https://e.lanbook.com/book/704.

2. Cagenbes, U.B. Kypc obmeit ¢puzmku. B 5-u 1. Tom 3. MonexyssipHast pu3nuka u TepMOJUHAMUKA /
N.B. CasemseB CII6.: Jlamp, 2011. 224 «c. [Dnextponneii pecypc] — Pexum moctyma:
https://e.lanbook.com/book/706.

3. CasenveB, M.B. Kypc obmeil ¢usuxu. B 5-u t1. Tom 2. DnexTpu4ecTBO W MarHeTH3M
[Dnextponnsiii pecype] — CII6.: Jlanb, 2011. 352 ¢. Pexum nocrymna: https://e.lanbook.com/book/705.

4. Tpodumosa, T.U. Kypc dpusuku / T.U. Tpopumosa. M.: Akanemus, 2014. 558 c.

5.2 JlonoiHUTeIbHASI JINTEPaTypa:

1. AnemxeBuu, B.A. Kypc obmeit puszuxu. Mexanuka / B.A. Anemkesuy, JL.I'. [lenenko, B.A.
KapaBaeB. Mockga : ®usmaraur, 2011. — 469 c. [DaekTponHbIii pecype] - Pexum mocryma:
https://e.lanbook.com/book/2384.

2. Bombskenmreitrn B.C. CoopaEK 3amau o oomemMy kKypey ¢usuku. CII10.: Kamwkabiit mup, 2008.

327 c.

Kanamaukos C.I'. Dnekrpuuecto. M.: DU3MATIINUT, 2008. 624 c.

Jlanpay JIJ., Jlugpmui E.M. Teopernueckas ¢puzuka. T.1. M. 1973.

5. Jlapmay JIJ., Jludmmun E.M. Teopernueckas ¢pusuka. T.2. M. 1973.

Hw

6. Ilepeyenb pecypcoB MH(GOPMAIMOHHO-TEJEKOMMYHMKAIMOHHON ceTn «HHTepHeT»,
HGOﬁXO)II/IMle AJIA OCBOCHMUA JUCHUIIIMHbBI
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https://e.lanbook.com/book/706

1. Jlexuunu no ¢usuke: [TomubIil Kype nekuumii o ¢pusuke. http://physics-lectures.ru

2. Bes pusuka — nmo3HaBatenbHbIN moptai. http://www.webviki.ru/all-fizika.com

3. Poccuiickuii 00pa3oBaTeNbHBINA TOPTAJ 1O (PU3HKE — PECYPCHI VISl CTYACHTOB U MPETo1aBaTeleH.
http://window.edu.ru/resource/343/24343

4. Hayka mupa — o0pa3oBaTelbHbIi opTai o ¢usuke. http://www.naukamira.ru

7. Meronuyeckue YKa3aHus sl 00y4al0IIUXCHA M0 OCBOEHUIO TUCHMILIHHBI

[To kypcy npenycCMOTpPEHO MPOBEICHUE JEKIIMOHHBIX 3aHATHI, HA KOTOPBIX JAETCS OCHOBHOM
CHUCTEMAaTU3UPOBAHHBIA MaTEpHal M MPAKTHUYECKUX 3aHATHI, HA KOTOPBIX CTYIAEHTHl NPUMEHSIOT
MOJYYCHHBIE TEOPETUYECKUE 3HAHHUS K PEHIEHUIO KOHKPETHBIX 3aJady. YPOBEHb YCBOEHHUS
TEOPETHUYECKOr0 MaTepualia MpPOBEPSIETCS MOCPEICTBOM OIpPOCa MO OCHOBHBIM BONPOCAM TEMBbI U
pe3yJibTaTaM BBIITOJIHEHUS] MUHAMBUAYAJIbHbBIX U FPYIIIOBBIX MPAKTUYECKUX 3aJaHUI.

Baxkneiiimmm sTanomM Kypca SBIIS€TCS CaMOCTOsITeNIbHAs padoTa Mo IUCHUILUIUHE.

3agauu aJ1sl CaMOCTOATEILHOTO peUICHUSA

1. TIlytb, MmO KOTOpPOMY JBHMXKETCS BaroHETKa, CKaTBIBAsICh W3 TOUYKU A,
o0pa3yeT pa3OMKHYTYIO METII0 paadyca I, Kak ITIOKa3aHO Ha YepTeKe:
/BOC=_BOD=q. Haiitu, ¢ kakoil BEICOTHI h JI0OJDKHA CKATBIBATHCS BaroHETKa
0e3 HayanbHON CKOPOCTH, YTOOBI OHA MOIJIAa IPOWTH BCIO METIIO, & TAKXKE TO
3HAYCHHE yrjia 0L MPU KOTOPOM 3Ta BhicoTa N HamMeHbmnas. Ykazanue. Ha
yaactke DC nieHTp TsKeCTH BarOHETKH COBEpIIIaeT MapaboImdecKoe IBIKEHHUE.

2. T'py3 M, TNOJBELICHHBIH Ha NpPYKUHE K BEpXHEH TOYKE A KpPYIJIoro KOJbIia,
PAacIIONIOKEHHOTO0 B BEPTHKAJIBHOM IUIOCKOCTH, MAagaeT, CKOJb3s MO KOJIbLy O€3 TPEHUs.
Haiitn, kakoBa noKHA OBITH JKECTKOCTH HPYXKUHBI AJISL TOTO, YTOOBI AaBJICHUE I'py3a Ha
KOJIBLIO B HIKHEHM TOuke B paBHIIOCH HYJIIO MPU CIEAYIOUINX JaHHBIX: paauyc Koibia 20
CM, Macca Tpy3a 5 Kr, B Ha4aJlbHOM IIOJIOKEHHH Tpy3a paccrosiuue AM pasao 20 cMm u
Mpy’KMHAa UMEET HaTypaJbHYIO UIMHY; HadalbHass CKOPOCTh I'py3a paBHAa HYJI0; BECOM
NPY>KUHBI IPeHeOperaem.

3. HeOonpmas maiiba maccel M 06e3 HayadbHOH CKOPOCTH m
COCKaJIb3bIBACT C IJIAJIKOW TOPKU BBICOTOW h ¥ TomamgaeT Ha TOCKY
Maccel M, Jexanylo y ~OCHOBaHHMS TOPKM Ha TJagKoi
TOPU30HTAIBHON TUIOCKOCTH. BenencTBue TpeHUs MexIy Mmaiboi u
JIOCKOW Mmaiida TOpMO3WTCS M, HaYMHAs C HEKOTOPOrO MOMEHTa, T ]
JIBUDKETCS BMECTE C JOCKOHM Kak eauHoe ueioe. Halitu cymmapHyro
paboTy CHJI TpEHHS B 3TOM IPOLIECCE.

4. CucreMa COCTOUT U3 JBYX OJMHAKOBHIX KyOMKOB, KaXKJBI MAacChl 7, MEXIY KOTOPBIMH
HaXOJUTCS CKaTasi HeBecoMasi MPY>KMHA JKECTKOCTH 1. KyOuku cBsS3aHBI HUTHIO, KOTOPYIO B
HEKOTOPBI MOMEHT NepeHuraroT. [Ipu kakux 3HadeHusx Al — Ha9aIbHOM CYKATUH MPYKHHBI —
HIDKHUHA KyOWK MOJCKOYHT MOCTIe TIEPEeKUTaHus HUTH? s

5. Hurs nepebpoiiieHa yepes riiajKkue ropu30HTaIbHbIC CTEPXKHHU | ¥ 2, Ha € KOHI[AX U B 1
cepeauHe TMOJIBEIICHBI OJMHAKOBOW Macchl Tpy3sl A, B, C (puc. 19). Paccrosiaue mexny
crepkHsIMHU paBHO |. B HekoTopblit MoMeHT Tpy3 C OCTOPOKHO OTIYCTHIIM, U CHCTEMa
MpuIUia B JBWKEeHHWe. HaiiTh MakcumanbHyl0 CKOpocTh Tpy3a C W MakCHMalbHOE
MepeMelIeHne ero Npyu JABIKEHUH BHH3.

N

6. UneanbHblil Ta3 COBEpIIACT IUKJ, COCTOAIIMHA W3 W300aphl, agquadaThl U U30TEPMBI,
MpUYEM HU30TEPMHUYECKHUN MPOIECC MPOUCXOAUT NMPU MAaKCHUMAaIbHON TeMIlepaType IHKIIA.
Haiitu x.1.1. nukia, eciam TemiiepaTypa 1 B €ro Ipejaenax MeHsercs B N pas.

7. B cocyne moa HEBECOMBIM HOPIIHEM HAXOIUTCA a3 NMPH HOPMAIBHBIX YCIOBHAX. PaccTosHME OT JqHA
cocyaa a0 nHa nopurasa h =25 cm. Koraa Ha nmopmieHs moioXuin rpy3 Maccoil m = 20 Kr, MOpIIeHb OITyCTHIICS
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Ha Ah = 13,4 cm. [lnomaze nonepeunoro ceuenus nopuras S = 10 cm”. Cunras cxatue aquabaTHueCKuM, HAHTH
HOKa3aTeNb aJuabatsl.

8. B BepTHUKaTBLHOM 3aKPHITOM C 00OMX TOPIOB HMIMHJPE HAXOUTCS MACCUBHBIN MOPIICHB, 10 00€ CTOPOHBI
KOTOPOTO — TI0 0IHOMY MoJito kuciopoja. npu T = 300 K oTHo1IeHHe BepxHero oobema K HikHemy n = 5. [lpu
KaKoW TemIiepaType 3To oTHomeHue ctaHeT n1=3,5? TpeHune He yINTHIBATS.

9. Uetblpe OJMHAKOBBIX IMEPBOHAYAILHO HE3apsHKCHHBIX KOHACHCATOPA COEJMHEHBI, Kak K,
II0KA3aHO Ha PUCYHKE, U npucoequHeHsl k 0aTapee ¢ DJIC ¢ = 9 B. CHavana 3aMbIKalOT K04 F~2, &
K;. 3aTem kimou K; pa3smbikaror u 3aMbikaror kmod K,. Kakosa 6y/eT pa3sHOCTb IOTEHIMANOB =

Ha KaXKJIOM KOHJIeHcaTope?

10. JlBa oquHAKOBBIX BO3IYIIHBIX KOHAEHcaTopa emkocThio C = 800 cm 3apspkensl 1o U = 900 B. Oqun u3
HUX B 3apsSHKCHHOM COCTOSIHUM TIOTPYXKAIOT B KEpPOCHH (¢ = 2), TOCIE Yero KOHJCHCATOPHI COCIUHSIOT
: napaniensHo. OnpeaenuTs paboTy MPOUCXOISIIETO P 3TOM pa3psija.

11. B cxeme usBectHol D/IC & U &,, conpotuBnenus Ry, Ry, Rs, Ry. Hatitn &

HarnpspKeHUE Ha KOHJIEHCATope. |_:|

12. HaiiTy WHIYKIIMIO MarHATHOTO TOJSA B Touke O KOHTypa ¢ TOKOM I, R,
KOTOpBIil MOKa3aH Ha pUCYHKe. Paauychl a u ctopoHa b U3BECTHBI.

13. JnuHHBIA TpsSMOH MpoOBOA, MO KOoTOopoMy TedeT TOK |, m [l-o0pa3Hbiii mpoBOA C
HOJIBHYKHOW TIEPEMBIYKOM PACIIOIIOKEHBI BOJIHOM MIIOCKOCTH. [lepeMbluKy, AarHA KOTOpOi |,
MepEMEIAl0T BIIPAaBO C MOCTOoSHHON ckopocThio V. Haiitn DJIC mHIyKIMU € B KOHTYpE Kak
(YHKITHIO pacCTOSHUS I

B

14. Pamka B BHUJE NPSIMOYTOJBHOTO TPEYrojbHHKA C KaTeTaMd a W D jiexuT B omgHOIM R
TUIOCKOCTH C TIPSMBIM JJIMHHBIM TPOBOJIOM, TI0 KoTopoMy TedeT Tok |. Karer a mapamnenen 4
MPOBOAY W HaxoauTcs oT Hero Ha paccrosauud d > b. Comportueinenune pamku R. Haiiti a

KOJIMYECTBO 3JIEKTPUYECTBA (, KOTOpOE MPOTEYeT M0 paMKe, eclii ee MoBepHyTh Ha 180°
OTHOCHTEIIFHO CTOPOHHI 4.

[Touck nHpopManuu A1 OTBETOB HA BOMPOCHI ISl CAMOCTOSITENbHON pabOThl U BBINOJIHEHUS
3a/laHuil B HEKOTOPBIX CIIydasiX IPeJIoiaracT He TOJbKO M3Yy4eHHE OCHOBHOM y4ueOHOM JIUTepaTyphl,
HO Y NPUBJICYEHUE JAONOIHUTEIBHON JTUTEPATYPHI, @ TAKKE UCII0JI30BAaHUE PeCypcoB ceTh MHTEepHeT.

B ocBoeHMM IHMCHMIUIMHBI MHBAaIUJAMU M JIMIAMH C OrPAHUYEHHBIMM BO3MOXKHOCTSIMH
30poBbsl  OOJNIBIIOE 3HAYEHME HMEeT WHAMBHUIyalbHas ydyeOHas paboTa (KOHCYJIbTALlUU) —
JIOTIOTHUTEIBHOE PAa3bsICHEHHE yUeOHOr0o MaTepuraa.

WuauBuayanbHble  KOHCYJIbTAlMM 1O  HPEAMETY  SBIAIOTCA  BaXHBIM  (haKTOPOM,
CHOCOOCTBYIOLMM HMHAMBHAyaIU3allud OOYYEHHUS] M YCTAaHOBJIEHHIO BOCIHUTATEIbLHOTO KOHTAaKTa
MEXIy TMpernojaBareieM M 0OydaloUMMcs MHBAJIMAOM MJIM  JIMIOM C  OrpaHUYEHHBIMHU
BO3MOKHOCTSIMU 3/10POBBSI.

8. Ilepedyenp HMH(OPMAIMOHHBIX TEXHOJIOTHH, HCHOJB3yeMbIX NPH OCYILIECTBJICHHH
0o0pa3oBaTeIbHOIO MpoLecca Mo JMCUUILINHE

8.1 Ilepeyenb MHGOPMANMOHHBIX TEXHOJIOTHH

— IIpoBepka MHIAMBHIYAIBHBIX 33JaHUNA U KOHCYJIBTUPOBAHKE ITOCPEACTBOM JIEKTPOHHOM MOYTHI.

— Hcnonp3oBaHWe SIEKTPOHHBIX MMPE3EHTALMM IPU MPOBEACHUM JIEKIIMOHHBIX W MPAKTUYECKUX
3aHATHUN.

— Hcrnonp3oBaHMe MaTeMaTHMYeCKHX IaKETOB MpPU TPOBEACHUM CAMOCTOSATENIIbHOM paboThl H
MIPAKTUYECKUX 3aHATUH.

8.2 IlepeyeHb HEOOXOAMMOTI0 POTPAMMHOI0 00ecIeYeHust

=

Onepanuonnas cuctema MS Windows.
2. WurerpupoBannoe oducHoe npuinoxenne MS Office.
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3. IIporpammuoe obecrieueHue JUIsi OpraHU3ALUHM YIPABIIEMOr0 KOJJICKTHBHOTO M 0€3011acHOTO
nocryna B IHTepHeT.
4. Maremarnueckuii maker Matlab

8.3 llepeuenb HHGOPMANUMOHHBIX CIIPABOYHBIX CHCTEM:

2. DnexrtponHas oubnmoreunas cucrema "lOpaiit" (http://www.biblio-online.ru).
3. DmnekTtponHas  OubnworeyHas  cucrema  "YHuBepcuTeTckas  OuOmmoreka  ONLINE"
(http://www.biblioclub.ru).
4. DnexktpoHHas OubimoTeyHas cuctema usnarenabctsa "Jlanp" (http://e.lanbook.com).
5. Dmnekrponnas oubnuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru).
9. MarepuajibHO-TeXHHYeCKAasi 0a3a, HeoOXoaMMAas A OCYyIIeCTBJICHUSA
00pa3oBaTeIbHOI0 Mpouecca 1Mo JMCHUIINHE
No Brt paGor MarepualibHO-TEXHHYECKOE 00ecTieueHne TUCITUTIIINHBI U
OCHAIIIEHHOCTh
1. JlekunoHHBIE JlexunoHHass ~ ayauTOpHs,  OCHAIIEHHAas  IMPE3EHTAllMOHHOM
3aHATUSA TEXHUKOU (mpoextop, 9KpaH, KOMIIBIOTEP/HOYTOYK),
COOTBETCTBYIOIIMM IPOTPAMMHBIM  OOECleYeHHeM, a TaKxKe
HE00X0MMON MeOEeIbIO (JI0CKa, CTOMBI, CTYIbS).
(aymuropuu: 129, 131, 133, A305, A307).
2. [IpakTuueckue Aymutopust I CEMHHAPCKUX 3aHITHHA, YKOMIUICKTOBaHHAs
3aHATHA HEOOXO0IUMOM MeO0ebIo (mocka, CTOJIBI, CTYJbS),
IIpEe3eHTalMOHHON TexHukol (aynuropuu: 129, 131, A305, A307)
WIM  TEPEHOCHBIM  JEMOHCTPALlMOHHBIM  00OpYyIOBaHUEM
(aymuropun: 133,147, 148, 149, 150, 100C, A3016, A512)
3. I'pynmnoBsie Aynutopuss AN CEeMHUHApCKUX  3aHATUH, TPYNNOBBIX U
(MHAMBUAYATbHBIC) | WHAMBUIYaTbHBIX KOHCYJIbTAIIHH, YKOMIUICKTOBAHHBIC
KOHCYJIbTAIlUH HeoOxoauMon MeOenblo (10CKa, CTOMBI, CTYbA).
(aymuropuu: 129, 131).
4. Texymmii Aynutopust Uis CEMUHAPCKHX 3aHSATUH, TEKYIIEero KOHTPOJS U
KOHTPOJTb, MIPOMEKYTOYHON aTTECTAIluH, YKOMIUJICKTOBAaHHAs HEOOXO0JIUMOM
MIPOMEXKYTOUHAs Mebenblo (oCKa, CTONbl, cTynbs) (ayautopuum: 129, 131, 133,
aTTecTaus A305, A307, 147, 148, 149, 150, 100C, A3016, AS512),
KOMITBIOTEPAMH C JIMIIEH3NOHHBIM MPOTPAMMHBIM 00€CTIeUeHUEM U
BbIxojioM B uHTepHET (106, 106a, A301)
5.| CamocrositenpHas | Kabuner  ams  camMoCTOSTENbHONM — paboOThl,  OCHAIEHHBIN
pabora KOMITBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO IOJKITFOUCHUS K CETH
«HTEepHeT», MPOrpaMMOi IKPAHHOTO yBEIWYEHHsI, 00eCTIeUeHHBIN
JIOCTYTIOM B DJIEKTPOHHYIO HWH()OpMaAIMOHHO-00pa30BaTEIHHYIO
Cpelly YHUBEpPCHUTETa, HeoOXoAuMmoil Mebenbio (I0CKa, CTOJBI,
CTYJIbA).
(Ayautopust 102a, ynTanbHbIN 3a1).

KommeiotepHas nomiepxka ydeOHoro mnporecca mo HampasieHuto 01.03.02 Tlpuxiaanas
MaTeMaThHka W HH(popMaTHKa OOecreuyuBaeTcs MPAaKTUYECKH I10 BCEM TUCHMIUIMHAM. DakyiabTer
KOMIIBIOTEPHBIX TEXHOJIOTMM W TPHUKIAJHONW MAaTEeMaTWKH, OCHAIlEH KOMIIBIOTEPHBIMU KJIacCaMH,
YCTaHOBJIEHAa JIOKAJIbHAsi CEeTh, BCE KOMIIBIOTEPHI (haKyinbTeTa MOAKIIOUEHbl K ceTh VIHTepHer.
CrynenTtam goctynHsl coBpeMeHHble [IDBM, coBpeMeHHOoe THUIIEH3HOHHOE IPOTrpaMMHOE 00ecTieueHHeE.
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