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1. OBJIACTb HPUMEHEHUWA U MECTO JUCHUIIVIMHBI B YYEBHOM ITPOLHECCE

VYueOnas mucnumuimHa «®Du3WKa W E€CTECTBO3HAHME» OTHOCUTCS K 0a30BOM YacTH
npodecCHoHAIbHOTO 0J10Ka 1o HarpasieHuto noarotoBku 27.03.05 MuHoBatuka. Peanmusyercst Ha
YHU OK xadenpoit obmeit pu3nku 1 AUIaKTHKA U3HKH (PU3HKO-TEXHUYECKOTO (paKkymnbTeTa.

Jlia u3yyeHus: JaHHOW y4eOHOM AMCUUIUIMHBI HEOOXOIUMBI 3HAHUS, YMEHHUS M HaBBIKH,
dbopMupyeMbIe TPEINICCTBYIONUMU M COMYTCTBYIOIIUMHU JIUCHUIUIMHAMU - OOIme 3HaHUs
aJeMeHTapHOU (PU3UKK B 00beMe cpeHel mKoibl. MaTtematnueckuit ananm3. JuddepeHimanbabie
ypaBHeHus. @unocodus. EcrecTBeHHOHay4Has! KapTHHA MHpA.

SBnsiercas  OCHOBOM JUIsl M3Y4EHHMS CIHEAYIOIIMX JUCUUIUIMH: OJIEKTPOTEXHUKA U
AJNIEKTPOHMKA. MeXaHWKa M TEXHOJOTuu. I[IpoMbIlUIEHHbIE TEXHOJOTMM W WHHOBauuu. Psna
JTUCIUILIMH IO BEIOOPY CTYJCHTA U BBIMTYCKHBIX KBAJIM(DUKAIIMOHHBIX PadoT

2. CTPYKTYPA JUMCIUIIVINHBI

XapakTepucTruka y4eOHOM TUCIUTLTAHBI

Hanpasnenue moaroToBku 27.03.05 UanoBatuka
ITpodwib OOmmii
OO6pazoBaTenbpHas mporpaMmma baxanaspuam
Kpamduxarmst Axademuyeckuil baxkanasp
KonnuectBo mopyneii (Tem) 4
JucrunauHa 6a30B0H / BapHaTUBHOMN YacTH
. bazoBas yacTh npodeccHoHaAIBHOTO OJI0Ka
00pa30BaTebHOM POrpaMMbl
DOpMbI KOHTPOIS MK, 3auér B 3 cemecTpe
MK, sk3ameH B 4 cemecTpe
ouHas popma 3ao4yHas hopma
Mokasaten 00y4eHus oOyueHus
Hopwmar Yckop Hopmar VYckop
CPOK CPOK CpOK CPOK
KonuyecTBo 3a4eTHBIX eAMHUIL (KPEAUTOB) 7,5 7,5 7.5 7.5
I'ox moaroroBku 2 2 2 2
Cemectp 3,4 3,4
KonuyecTBo yacos 270 270 270 270
- JIEKIIMOHHBIX 81 81 16 16
- IPAKTUIECCKIX, CCMHHAPCKUX
- 1a00paTOPHBIX 63 63 12 12
- CaMOCTOSITEIILHOM pabOTHI 126 126 242 242
B T.4. UHAMBHIyaJIbHOE 3a/I1aHNE - -
HenenpHOE KOIMYECTBO YacoB, 8 8
B T.4. ayJUTOPHBIX 3,6 3,6

3. ONMCAHUE JUCIUATITAHBI

IeJp AHCHMIINHBI:

dbopMUpOBaHHE Y CTYJIEHTOB CHCTEMbl 3HAaHWW, YMEHHMH M HaBBIKOB O SBICHUSIX,
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUAX W  METOoJAaxX W3ydeHus Tpupoisl. Pa3Burtue
po(hecCHOHANBHBIX, MHUPOBO33PEHUYECKUX M TPAXKJAHCKUX KadyecTB IHUIA, CHOPMUPOBAHHBIX B
mporecce y4deObl C y4eTOM IMEpPCIEKTHB pPa3BUTHS OOIIEeCTBa, HAYKH, TEXHUKH, TEXHOJOTHH,
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KYJIBTYPbl U MCKYCCTBA. YCBOEHHUE CTYIEHTAMHU TEOPETUYECKHMX OCHOB M MPAKTHUUYECKHUX METOJIOB
WCCJICIOBAHMSI JIJISl IIPOBEACHUS MPO(ecCHOHANBHOM NeSATeThbHOCTH.

3agauu IUCHMILIMHBI:

M3Y4YCHHE BAaXHEWIIUX MOHATHI M MOJeNeld COBPEMEHHOr0 €CTECTBO3HAHMS; IOJy4YEHUE
CTYyJICHTAaMH TPEACTABICHUS O IIOCTAHOBKE 3a/ad B COBPEMEHHOW (U3MKE W METOoAax HuX
dopmanuzanuu. GopmupoBaHre 3HAHUI U YMEHUN CTyJeHTa, HEOOXOAUMBIX U JOCTATOYHBIX JJIS
MMOHUMAaHUS SABJICHHUM, U MPOIIECCOB, KOTOPBIE MPOUCXOIAT B IPUPOJIE, TEXHUKE.

TpeOGoBanus Kk pesyiabraram ocBoenus aucuunaunbl. Ilponecc uydeHuss AMCHUIIIMHBI
«®Pu3nKa U eCTECTBO3HAHKE)» HalpaBiieH Ha (POPMUPOBAHHE FIIEMEHTOB CIEIYIOIUX KOMIIETCHIIUI
B coorBerctBuu ¢ ['OC BIIO JIHP mno nanpaBiaenuto noxaroroBku 27.03.05 MuHoBaTtuka u
OCHOBHOM  00pa3oBaTeiIbHOH  INpOrpaMMbl  BBICIIETO  NPO(ECCHOHATBHOIO  00pa3oBaHUs
HanpasyieHus noaroroBku 27.03.05 MuHoBartuka:

a) o0meKyabTypHbIX KoMnereHunii(OK):

— CHOCOOHOCTBIO HCIIONB30BaTh OCHOBBI (hUI0COMCKUX 3HAHWM g (HOPMUPOBAHUS
MupoBo3z3penyeckoit nozunuu (OK-1);

— CHOCOOHOCTBIO K caMoopranuzanuu camoodpaszosanuio (OK-7);

0) oomenpogdeccuonaabbix komnereHuuii(OIIK):

— CIOCOOHOCTBIO OCYIIECTBISATH COOp, aHaIM3 M O00pabOTKYy AaHHBIX, HEOOXOIUMBIX
Ut peteHus npodeccnonanbHbix 3a1ad (OI1K-2);

— CHOCOOHOCTBIO NPHUMEHATH 3HAHUA OKOHOMHUKH, MAaTEMAaTHKH, (U3UKU U
€CTCCTBO3HAHMS, XHMHH W MATCPUAIOBEACHUS, TCOPUH YIPaBICHUS © WH(OPMAIUOHHBIE
TEXHOJIOTMH B MHHOBAIMOHHOM nesTenbHocTH (OITK-7);

B) npogeccuoHaabHbIX KoMnereHuui(I1K):

npPOU3B00CHBEHHO-MEXHONI02UYECKAs 0esiMelbHOCb:

— CIIOCOOHOCTBIO BOCIIPHHHAMATH (000011aTh) HAYYHO-TEXHHUYECKYI0 HH(OpMAIHIo,
OTEUYECTBEHHBIN U 3apyOeKHBII OnbIT 1o TeMaTuke uccienoanus (I1K-13);

— CIIOCOOHOCTBIO CIUIAHMPOBATH HEOOXOMMBIN SKCIIEPUMEHT, MOJYYUTh aJE€KBAaTHYIO
Mojienb u uccienonats ee (I1K-14);

B pesyabTare n3yuenus y4eOHON JUCHUIIMHBI CTYJCHT J10JKECH

3HamMb:

— OCHOBBI TEOPHUI, KOTOPBIE COCTABJIAIOT SAPO Kypca «PU3HKa U €CTECTBO3HAHUEY;

— TEPMHUHOJIOTHM M amnapaT OCHOBHBIX MNMOHATUH H3YYEHHOTO Kypca, OCOOEHHOCTH
NOJIb30BaHUS UMM JUIs aHAJIN3a UH(OpMaIuuy;

— OCHOBHBIE (PU3MUECKHE SABJICHUS U 3aKOHbI;

— ¢byHIaMeHTallbHbIE OTKPBITUS B 00J1aCTH (DU3UKU U MX POJIb B PA3BUTHH HAYKH;

ymembp:

— CHCTEMaTU3UPOBATh PE3YNIbTaThl HAOIIOIEHHI;

— nenath 0000IIEHNE U OLIEHUBATh UX JIOCTOBEPHOCTD U MPEEIIbl IPUMEHEHHUS;

— INPUMEHSATh U3Y4YE€HHbIE COOTHOIIECHHSI K OMMCAHUIO pa3HOOOpa3HBIX MPOLIECCOB;

- pelaTth 3aa4u 1Mo U3y4YeHHbIMU TEMaMHU;

— OOBSICHUTh OCHOBHBIE HaOJr0aeMble MPUPOAHBIEC sBICHUA U 3()(EKTHI ¢ MO3UIUHA
(byHIaMEeHTaIbHBIX 3aKOHOB (DU3HKH;

61a0emb HABLIKAMIUL:

— UCTOJb30BAHUSI OCHOBHBIX 3aKOHOB (DM3UKM B BAXHEHWIIMX MPAKTUYECKUX
MPUIOKEHUSX;

— IPUMEHEHHUs] OCHOBHBIX  METOJOB  (DM3MUYECKOrOo  aHalmu3a JJs  pelieHus
€CTECTBEHHOHAYYHBIX 3aj1au.



4. COJEPKAHUE JUCIUIIJIMHBI 1 ®OPMbI OPTAHU3AIIUA YYEBHOI'O

ITPOOECCA

Mopayas 1

IMopsinkoBbIi
HOMep U TeMa

Kparkoe cogep:kanue TeMbl

Cooeprcamenvuvtit Mmooy 1

Tema 1.
Kunematuka

[Mpeamer ¢usuku. CBs3p (QU3MKK C APYrUMH HayKaMH. MexaHHKa.
MarepuansHas Touka U TBepaoe Teno. CrocoObl 3aaHusl JIBH)KEHHS,
KOOPJAWHATHBIN U BEKTOPHBIN CIIOCOOBI onucaHus ABMxeHus1. OCHOBHBIE
NOHSATHS KUHEMATHKH: JBH)KEHHE, CHCTEMa OTCYeTa, KOOPAMHATHI,
panuyc-BEeKTOp, MEpeMEIIeHUe, CpPEIHssI W MrHOBEHHAs CKOPOCTH,
YCKOpEHHE, TPACKTOPHS, ITYTh.

Tema 2.
Bunb! nBukenus

Kunemaruka TOYKH. [IpamosnnHeHoe paBHOMEpPHOE 51
PaBHOYCKOPEHHOE JABWXKEHUE. BpallleHne TOUYKU BOKPYT HEMOJBUKHON
ocu. YTioBasi CKOPOCTh U ycKOopeHue. CBsi3b JTUHEHWHBIX M YTJIOBBIX
BenuuuH. KpuBonmHeitHoe nBukeHue. HopmanbHOe M KacareiabHOE
yckopeHue. /[BuxeHue tena noj yriaiom K TOpu30HTY.

Tema 3. Cuna u macca. Cunbl B npupone. VHepuuanbHble CUCTEMBI OTCYUETA.

JuHnamuka IlepBbIii, BTOpOM, TpeTnii 3akoHbl HproTOoHA. MMmynsc MarepuanbHOMU
TOYKH. VIMITylIbC CHCTEMBI MaTE€PHAIBHBIX TOYEK. 3aMKHYThIE CHCTEMBI
oTcuera. 3akoH coxpaHeHuss wumnyibca. Llentp macc. Teopema o
JIBUKEHHH LIEHTpa Macc. PeakTuBHOE BHKEHHE

Tema 4. Hedopmarust Ten. Yopyrue cuiibl, 3akoH ['yka. Cuna cyxoro TpeHwus,

Buner cun 3aKOHBI TPEHHS CKOJbkeHUs. CHIIbI BS3KOTO TPEHUS, 3aKOHBI BS3KOTO
TpeHust. ['paBUTAlIMOHHBIE CHIIBI. 3aKOH BCEMUpHOro TsaroreHus. Cuia
TshkecTH, Bec. Cuia peakiuu onopsl. HeBecomocTthb

Tema 5. [IpeoOpazoBanue ckopocteit u yckopenuit. [IpeodpazoBanus [Mammies.

IIpeoOpa3oBanue [TonBUKHBIE CHCTEMBI OTCUETA. 3aKOHBI IBUKEHHUS B HEMHEPLUAIbHBIX

CKOpOCTEH U cucreMax orcuéra. Cunsl nuaepuun. Cuna Kopuonuca

YCKOPEHHI

Tema 6. Mexanunueckass ~ pabota.  DHeprus.  KoHcepBaTUBHBIE  CHIIBL

Pa6ora u sneprus

[ToreHunanbHass M KUHETHYecKass »Heprus. Pabora cun TsxkecTH,
TpeHus, ynpyroctu. IlomHas  MexaHuueckas DSHEprus. 3aKkoH
COXpaHEHHs IIOJHOW MEXaHW4YEeCKOM »Hepruu. Ypap. Buael yapapa:
YOPYTHH WM HEYNpyruil. 3aKOHBl COXpaHEHHs IpU yjaape. YCIOBHUS
PaBHOBECHS] MEXaHUYECKOW CUCTEMBI.

Tema 7.
Kunemaruka n
JTMHAMUKA TBEPIOTO
Tena

JBmxenune TBEpHoro Ttena. [uHamumka TBepaoro Ttena. BpameHnne
TBEPAOrO TeJIa BOKPYT HEMOABMKHON OCH. MOMEHT UMITylIbCa, MOMEHT
CWIbl U MOMEHT uHepuuu. OCHOBHOE YypaBHEHHE JUHAMHMKH
BpalllaTeIbHOTO IBUYKEHUS TBEPAOIO Tejla. 3aKOH COXPAaHEHUS MOMEHTA
nMItynbca. KuHeTnmueckass sHeprus Bpamjaromerocs Tteina. MoMmeHT
uHepuuu crepkHs M gucka.  Teopema  I'roiirenca-llltelinepa.
Kunernueckast sHeprusi Bpamaronierocs tena. KuHetudeckass dHeprus
IIPOU3BOJILHO JIBHIKYIIETOCS Tena. Y CI0BUS PABHOBECHs TBEPJOTO TEJA.

Tema 8.
Mexannka
JKUJIKOCTEH M Ta30B

3akon Ilackansa. I'mapocratuka. JlaBiaeHue KUIAKOCTH. 3aKOH
Apxumena. I'maponunamuka. ITonme ckopoctei, TMHUM U TPYOKH TOKa
VYpaBHeHUs] HEpa3pbIBHOCTU. YpaBHeHHE Oiliepa A JBHKEHUS
UJeaIbHON )KUIKOCTU. YpaBHeHue bepHyiun. Bsaskocts. JlaMuHapHoe u




4

TypOynenTHoe TeueHue. Yucno PeitHonbaca. TedeHue >XKUAKOCTH B
TpyOax. 3akon Ilyaseitms. JIBmwkenuwe Ttenm B kugkoctu. Dopmyna
Crokca

Tema 9.
Mexanndeckue
KOJICOaHMS U
BOJIHBI

["apmonnunbie konebanus. CBOOOTHBIC, 3aTyXAIONIUE U BBIHYKICHHBIC
koneOanus. [IpyKUHHBIH MasTHUK. Marematudeckuii U (QpU3NYECKUid
MasATHUKU.  BblHyXJeHHble  KojieOaHusi, pe3oHaHc. CroxxeHue
KoJjeOaHuil. Yrpyrue BOJHBI. 3BYK. Y IbTPa3BYK.

CooeporcamenvHutit Mooyas 2

Tema 10.
Ocuoset MKT

[Tpenmer MmonexynsipHOW ¢u3uku. OCHOBHBIE 3KCIEPUMEHTAJIbHBIE
(daKThl, CBHIETENBCTBYIOUIME O JTUCKPETHOM CTPOCHHUHU BEILECTBA.
MacmTalsl pU3NUECKUX BEJIWYMH B MOJIEKYJIIPHOM Teopuu. Maccel U
pazMepsbl MOJIEKYIL. 3akoH ABorajpo. OcobenHoctu
MEXMOJIECKYJIIPHOrO  B3auMoaeucTBHsa.  OCHOBBI  MOJIEKYJISIPHO-
KMHETUYECKOM Teopuu. TermnoBoe [JBHKEHHE C TOYKH 3pEHHUS
MOJIEKYJIIDHBIX ~IPEICTABJICHUN, CKOPOCTH TEIUIOBOTO JIBHYKEHHUS.
Temnepatypa. OMnupuueckue mkaibl Temneparyp. Llkana remneparyp
Ha OCHOBE CBOICTB UJCAIBHOTO rasa. AbGcomoTHas
TEPMOJMHAMHYECKas IlKaja TeMIleparyp. YpaBHEHUE COCTOSHUS
UJCANBHOrO ra3a. MoileKkyssapHas Teopus IaBJICHHUS HUICAIBHOIO rasa.
VYpaBHeHHE COCTOSHUS HaeaidbHOro rasa (ypaBHenue Kianeiipona -
MenneneeBa). 3akoH JlanpTOHBA.

Temall.
Tepmoannamuka

Tepmonunamuka. OCHOBHBIE 3aKOHBI W METOABl TEPMOJUHAMHKH.
TepmoauHamuueckue MmapaMeTpsl. TepMmMoaMHaMHuuecKas cUCTeEMa H
TEPMOJMHAMHYECKOE paBHOBecue. [IpuHIMI TepMOAMHAMUYECKOMN
agauTUBHOCTH. Dusnmyeckne OrpaHUyeHUs  TEPMOJMHAMHYECKOMN
teopun. KBazucratuueckue mpoiecchl. PaBHOBECHBIE IMPOIIECCHI.
OO6patumsbie 1 HeoOpaTuMble mpoliecchl. [loHATHE PYHKIIMU COCTOSIHHUSL.
TepMoguHaMu4ecKoe OINMpENEIECHNEe BHYTPEHHEH sHepruu. Terora u
pabota. BHyTpeHHsss dHeprusi wuaeanbHOro rasza. llepBoe Hauano
TEPMOJIMHAMHUKU. TeMI0eMKOCTh HJICATBHOrO Ta3a. Aanabarudeckuit

nporiecc, ypaBHEHHE ITyaccona. YpaBHeHue Maiiepa.
[Tonmutponmyecknii nponecc. YpaBHEHHE MOJUTPOIBI U €ro YacTHBIE
ClIyyYau: U30TEPMUYECKUH, HU30XOPUYECKHH, n300apUUYEeCKUii,

aguabarndeckuii. Pabora B 3TUX mporeccax

Tema 12.
CraTtucrudeckas
¢u3uka

Cratuctuueckas  ¢usuka. IIpenmer  cratuctudeckoil — usmkH.
MounekynsipHO-KUHETHYECKOE 3HAYeHUe TeMmmeparypsl. JlaBieHue rasa
Ha cTeHKy cocyna (OcHoBHoe ypaBHeHue MKT). DHeprust TeniaoBoro
IBUKEeHMs. Pacnipenenenue s3Heprum TEMI0BOIO IBUKEHUS IO CTEIEHIM
cBoOobl. Kitaccuueckass Teopus TEMIOEMKOCTH MICAbHOIO Ta3a u
KPUCTAIIMYECKUX  T€JI, €€  HEeJAOCTaTKU.  ODKCIEepUMEHTalIbHas
3aucuMmocTs Cv umaeanpHOro rasa oT TeMmmeparypbl. Ilonsatue o
KkBaHTOBOM Teopuu. Diykryanuu. TepMoaguHaMUYeCKHUe MOTEHIIAAIIBI.

Tema 13.
Pacnpenenenue
MOJIEKYJI 110
CKOPOCTSIM.

Pacnipenenenne Moyiekyn 1o aOCONIOTHBIM 3HAYEHHUSIM CKOpOCTed
(Pacnpenenenune MaxkcBenna). Pacripenenenne MOJIEKyJ MO 3HAYEHUSM
MOTEHIMANbHOM dHepruu. Pacnpenenenne Makcsenna-boibimana.
XapakTepHblE CKOPOCTH MOJICKYJl: HaWBEpOSTHEHIIas, CpemaHsss |
CpPEeIHEKBaJI[paTU4YHAsi CKOPOCTHM MOJIEKyd rasza. Yucio MoJjekya B
Pa3IMYHBIX yJacTKax pacrpezaesienus MakcBesia. JKCepuMeHTaIbHAs
npoBepka pacnpeneneHuss Makcpemia. CTOJIKHOBEHUSI MOJIEKYIT B Tase.
Jmuaa cBoOogHoro mpobGera. bpoyHoBckoe nBrmkenune. Dopmyna
OWHIITEHHA.




Tema 14.
IT gayano
TepMOI[I/IHaMI/IKI/I

[IpeoOpa3oBanue Temnotel B pabory. Harpesarenb, pabouee Teno,
xonomwibHUK.  Koaddumuent monesnoro gaeiictBusa.  TermoBoit
JBUTATENh W XOJOJAWJIbHAS MalllMHA. TepMOoJuHAMUYEecKasl IIKaja
Temneparyp M €€ TOXKIECTBEHHOCTh HJI€aIbHO-Ta30BOM  IIKAaJIe.
Hecrannaptaeie enuHuilbl U3MEpeHHUs: TemriiepaTypbl. HepaBeHCTBO
Kinaysuyca. Bropoe nauano trepmoaunamuku. opmynuponka Knazuyca
u  Tomcona  (KembBuna). Mx  skBuBajmeHTHOCTb.  OCHOBBI
TEPMOJMHAMHYECKON TEOpUH OOPATHMBIX U HEOOPATUMBIX IPOIIECCOB.
Termosbie mammubl, ux KIIJ. Iukn Kapuo u ero KIIJ. Teopemsbl
KapHo.

Tema 15.
DHTpONHUs

MUKpOCKONIMYECKOE M MAaKpOCKOIMYECKOE OINHMCAHUE COCTOSHUS
cuctembl. TepmonuHamuyeckas BeposiTHOCTh. [IpuBeneHHas TemiioTa.
Teopema Knaysuyca. DHTpornusa. 3akOH BO3pacTaHUsi SHTPONUU B
HEPAaBHOBECHOM M30JUPOBAHHON cHcTeMe. DHTPOMNUS U BEPOSITHOCTb.
®opmyna bonsiMana u e€ BeposTHOCTHOE 3HaueHue, CraTucTuyeckas
MHTEpIIpEeTalds BTOPOro Haudaia TepMoauHamuku. Teopema Hepucra.
Kpurtrka Teopun «remioBoi cmeptuy BeesleHHON.

Tema 16.
Kpucranmnmaeckue u
amopdHbIC
COCTOSIHUSL.

Kpucrannuueckue u amop¢HbIe COCTOSIHUSI. Kpucrannsl.
Kpucramnnueckue peumeTkd, MNOHATHE CUMMETPUM W AHU30TPOIUHU.
Hucnokanuu. W3omopdusm u mnomumopdusm. Kiaccuueckass teopus
TEIJIOEMKOCTH  TBepAbIX  Ten.  3akon  [iomonra u  Iltm.
@yHIaMEHTAJIbHbIE TPYJIHOCTH KIJIACCUYECKOM TEOPUU TEIJIOEMKOCTH.
IToHsATHE 0 JKMAKUX KpUCTAILIAX

Tema 17.
PeannHbIe ra3nl
Kunkoctu

Peanbubie ra3el. Mogenb rasa, ypaBHEHHUs M H30TepMbl Ban-nep-
Baanbca. Kpurnueckoe cocTrosHHE M KpUTHYECKas TeMIleparypa
Kunkoctn. OcoOEHHOCTH CTPOCHHMSI U TEIJIOBOTO  JBUKCHHS
xuakocreid. OOuiee onucanue, 3aeMeHThl Teopun Openkens. binxHui
nopsinok. IloBepxHocTHbIe siBiaeHMst B kuakocTsx. I[loBepxHocTHas
cBOOOMHAST SHEPTUS W KOIPPUIMCHT MOBEPXHOCTHOTO HATSIKCHHUSL.
JlaBneHue 1OJ MCKPHUBICHHON MOBEPXHOCTBIO >KUIKOCTU: (opmyina
Jlannaca. Kpaesbie yrapl. CMaunBaHuE M HECMAauUBaHUE, KaTUJUIIPHBIE
apneHusd. [lonstue ¢aspl. Pazosble nepexoabl. Paszpl U ¢azoBoe
paBHOBecue. TepmoauHamuueckuii moreHuuan ['m60ca kak (yHKIUSA
coctosHus. Pazosble nepexoan! I poma. CkpblTas TemnoTa ¢a3zoBOro
nepexona. YpaBHenue Kianeitpona - Kiaysuyca. [Iuarpammsbl
cocrossHuil. TporHas Touka. Da3oBble NEpPEXoabl BTOPOTO POJA.
AHOMaJIMU TETIJIOBOTO paciIMpeHus npu (a3oBbIX Nepexoiax

Tema 18.
SIBnenus nepeHoca.

SBnenue nepeHoca B rasax. MakpOCKONNYECKHE SIBIECHUS IEPEHOCA.
OneMeHTapHas TeOpHUs M O0llee ypaBHEHHE IPOLECCOB IEPEHOCA B
razax. Juddysus: 3akon OPuxa. BuyTpeHHee TpeHue (mepeHOC
umnyiabsca): 3akoH HproToHa - Ctokca. TemnonpoBOJHOCTb: 3aKOH
®ypbe. CBsi3b  KOXPPUIMEHTOB TEpPEHOCa €  MOJIEKYJISPHO-
KMHETUYECKUMU XapaKTepUCTUKaMU rasa. Cas13p MEeXy
Kod(ppuIIMEeHTaMU TepeHoca M WX 3aBUCUMOCTh OT TEMIIEPaTypbl H
w10THOCTU. OCOOEHHOCTH MPOLIECCOB MEPEHOCa B KHUIKHX M TBEPABIX
Tenax.

Mopnyas 2

IMopsinkoBbIi
HOMeEp U TeMa

Kparkoe conepxkanue TeMbl

Cooeporcamenvhutii Mooyas 1
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Tema 1.
DJIEKTPUYECKOE
T0JI€ B BAKyyMe

ONEeKTpOMarHUTHOE  B3auMojeWcTBue. Poib  31E€KTpOMarHUTHBIX
B3aUMOJICCTBUM B MPUPOJEC. DIEKTPUUECKUE 3aAPSAMbl, TOJs, CHIIbL.
DneMEeHTapHBIA 3apsa]l U €ro MHBApUAHTHOCTh. J[MCKpEeTHOCTH 3apsja.

3akoH  coxpaHeHusi 3apsnga. Kynona.  DiekTpuueckoe oI,
HaIpsSHKEHHOCTh OJISL. Teopema Ocrtporpaackoro-I"aycca.
[TorenunanbHOCTh  3neKTpuueckoro  moss. llorenmuman.  CBs3b

MOTEHIIMaNa ¢ HampsHKEHHOCTHIO. ['padudeckoe M300pakeHHE TOJEH.
JA1osp BO BHEIIHEM MOJIE.

Tema 2.
DJIEKTPUYECKOE
T10JI€ B BEIIECTBE

DNEKTpUUECKOe TOJE€ MNPU HAIUYUU JUAJIEKTPUKOB. OJIEKTPUUYECKOE
nosie B BeulecTBe. llonspHble M HENONApHBIE AMAICKTPUKH. Buuel
NOJIIpU3aluU. ODJIeMEHTapHas TEOpUsl NOJAPU3ALUU  JUJIEKTPUKOB.
BekTopsl HOJIIpU3aLUuU u NEKTPUYECKOTO CMEILEHUS.
[Tonsipu3anmoHHbBI 00BbEMHBIH M TTOBEPXHOCTHBIN 3apsiibl, UX CBS3b C
BekTOpoM nomstpusanmu.  Teopema  Octporpanckoro-I'aycca i
JIUAIIEKTPUKOB. CEerHeTodyieKTpuKu. ['McTepe3rc CerHeTo’NIEKTPUKOB,
IIEKTPOCTPUKIIHSL.

Tema 3. DJIEKTpUYECKOE T0JI€ TMpPU  HAJIWYUU  TPOBOJHUKOB. Y CIIOBHE

[IpoBoHMKHM B | paBHOBECHS 3apsA/l0B Ha NPOBOJHUKE. [IpOBOIHUKHU B 3JIEKTPUUECKOM

JIEKTPUIECKOM nosie. HampsiKeHHOCTh 3JIEKTPUYECKOTO TOJIE BOJM3M TOBEPXHOCTH

rnoJse 3apsYKEHHOr0 NpoBOAHMKA IloTeHmman M 3leKTpUYecKas €MKOCTh
YEOUHEHHOro  mpoBoaHuka.  KoHaeHcatopsl. DIEKTPOEMKOCTh
KOHJIEHCATOpa. DHEPrusi CHUCTEMbl 3apsA/ioB. DHEPrus 3apsHKEHHOTO
KOHJIEHCATOpa. DHEPrus 3JIEKTPUUYECKOI0 MOJIS.

Tema 4. [TocTostHHbIN 3nekTpuueckuii Tok. Cuna Toka. I[lmoTHOCTh TOKA.

DNEeKTPUUYECKHUI TOK

CTtopoHHHME  DJIEKTPOABUKYIIHE CHUJTBI (a.1.c.). VYpaBuenue
HENPEPbIBHOCTH M YCIOBHE CTAllMOHAPHOCTH 3JIEKTPUYECKOTO TOKA.
3akoH OMa I OJHOPOJHOTO MU HEOJHOPOAHOIO YYAacTKOB LIEIMH.
PaboTa 1 MOIIHOCTb, coBepIIaeMast Ipu MPOXOXKICHUH IIEKTPUIECKOTO
toka. [IpaBuna Kupxroda. Knaccuueckas Teopusi 371€KTpOIPOBOAHOCTH
METAJUIOB U €€ 3aTpyJHEHUsI. 3aBUCUMOCTh COIPOTUBIICHHS TPOBOIHUKA
oT Ttemmeparypsl. Oddekr Xosna. SBIeHHe CBEPXIPOBOIUMOCTH.
[TonsTHe O 30HHOM TeopuM TBEPIBIX Tesl. MeTaibl, TUAIEKTPUKH U
nonynpoBogHUKU. CoOCTBeHHass W NpUMecHass  MPOBOJHUMOCTb
noaynpoBogHUKOB. KoHTakTHbIe siBeHus. DddexTsl 3eedeka, [lenbThe,
Tomcona. [TonynpoBOIHUKOBBIE TUOJIbI U TPAH3UCTOPHI. DIEKTPOIUTHI.
3aKOHBI dapanes. DEeKTPONPOBOAHOCTD AKHUJIKOCTEH.
DJIEKTPONPOBOTHOCTH Ta30B.

Tema 5.
MaruutHoe 10je B

BaKyyMe

ITone moxBwkHOTrO 3apsina. MaruutHoe mosne toka. Cuna JlopeHna,
cuna Ammepa. MarHuTHOE ToJie JBHIKYIIETOCs 3apsiia. 3akoH buo-
CaBapa-Jlanmaca. MarHuTHoe 1mOJIe, CO3/1aBa€MOE INPSIMOJIMHEHHBIM
TOKOM. MarHuTHoe 1moJie KpyroBoro Toka, coineHoupaa. Lupkynsanusa u
IIOTOK BEKTOpa MarHUTHOW MHAYKIIMH. BUXpeBoil XxapakTep MarHUTHOTO
noist. Teopema ['aycca mns marHuTHbIX noneil. KoHTyp ¢ Tokom B
MarHuTHoM nosie. Cuibl, AEUCTBYIOIIME HAa KOHTYp C TOKOM B
MarHuTHOM Mo0Jie. MarHUTHBII MOMEHT KOHTypa C TOKOM. MOMEHT
CHWJI, IEHCTBYIOIMX HA BUTOK C TOKOM B OJHOPOJHOM, HEOAHOPOJHOM
MarHuTHOM noJsie. DU3N4YeCcKuii CMbICI WHIYKIIWH.

Tema 6.
MarautHoe 10je B
BEIIIECTBE

MarauTHoOe mojie B MarHeTukax. ToKW HaMarHnuuBaHus. MarautHas
HHIAYKIOHWA. BGKTOpBI HaMarHn4uBaHUs u HaIpsKCHHOCTH.
L[I/IpKy.]'ISII_[I/IH BCKTOpAa HAIIPAKCHHOCTHU. 3aKoH IIOJIHOTO TOKa JIIsL
MardHeTUKOB. MaruuTHas BOCIIPUUMYHUBOCTE HW MNPOHHUIACMOCTD.
KJ'IE[CCI/I(bI/IKaLII/IH MAar"i€TuKoOB. I[I/IaMaFHeTI/BM, ImapaMariCeTusmMm,




dbeppomarHeTusM. ATOM B MarHuTHOM Tone. [‘mpomarHuTHOE
oTHomieHrne. CIHUHOBBIM MAarHUTHBIM MOMEHT 3JIEKTpoHa. JlapMoposa
npeueccus. MarsutHbiit MOMCHT HaAaBCACHHOI'O Op6I/ITaHBHOI‘O
MarHUTHOTO MOMEHTa 3JIEKTpOHa M OO0IIero opOUTaIbHOrO MOMEHTa
aromMa. MarauTHbele MOMEHTBI aTOMOB. HI/IaMaI‘HeTI/IKI/I B OJJHOPOJHOM
MarHUTHOM noJe. Bekrtop HAaMarHM4YEeHHOCTHU BElIEeCTBA.
HapaMaI‘HI/ITHble BeIIeCTBa B OAHOPOJHOM MarHuTHOM IoJIe.
deppomarHeTusM M ero npupoxa. I'mcrepesuc.

Tema 7.
DJIeKTpOMarHUTHAs
WHIYKIIHS.
CBoOoHbIE
Konebanus

SIBneHME BIEKTPOMArHUTHOM HHAYKUMHU. 3akoH Papajes, NpaBUIIO
Jlennma. OJIC wunaykuuu. CamMOMHIYKIMS U B3aWMHAs HMHIYKIIUA.
Kosdhdumment camomHmykumm. DHEprus  MarHUTHOTO  TIOJIS.
CBoOoaHble,  3aTyxaroliyde,  BBIHYKIEHHBIE  DJICKTPOMAarHUTHBIE
KoeOaHusl. DIeKTPOMArHUTHBIE KOJeOaHus B KOieOaTEIbHOM KOHTYpE
®opmyna Tomcona. BoiiHOBoe  compoTHBIIEHHE, JTOOPOTHOCTH
K0J1e0aTEIbHOTO KOHTYpA.

Tema 8.
[IepeMeHHBIN TOK.

Brinyxnennsie kosebanus. [lonydeHue nepeMeHHOTO TapMOHUYECKOTO
toka. KBasucrammonapHble TOKH. YCJIOBHE KBa3UCTAllMOHAPHOCTH.
[lenu KBa3WCTAalMOHAPHOTO MepeMeHHOro Toka. OCHOBHOE ypaBHEHHE
JUIS KBQ3UCTAIIMOHAPHOTO TOKa. 3akoH Owma ajisg MEepEeMEeHHOTO TOKa.
BekTopHble amarpaMMbl 11  TAPMOHUYECKOTO IIEPEMEHHOTO TOKa.
Pe3onanc HanpspkeHH U TOKOB B TTOCJIEIOBATENBHBIX U MApaJUIeIbHBIX
LIETIAX rapMOHHUYECKOTO MePEMEHHOTO TOKa, coJIepKaIIux
UHIYKTUBHOCTH L, eMkocTh C u akTuBHOE cornpoTuBicHue R. Bzanmuas
uHAyKIus. PaboTa ¥ MOIIHOCTH FapMOHHYECKOTO MEPEMEHHOTO TOKa.
Koaddunment momaoctu. Tpanchopmarop.

Cooepircamenwvnulii modys 2

Tema 9.
YpaBHeHue
Makcaemia

B3anMHas cBs3b MEXIy DJIEKTPUYECKMM M MATHUTHBIM NOJIAMH. TOK
cmemeHna.  OneiTel  OHXeHBanbga M ['epua, NOATBEpKIAIOLIUE
CyIIECTBOBAHUE TOKA CMEIIECHMs. PemsaTuBucTCKas mnpupoaa ToOKa
cmemeHns. BuxpeBoe snexkrtpuyeckoe mnone. Cucrema ypaBHEHM
MakcBemna U UX (QU3HYECKUH CMBICA. DJIEKTPOMATHUTHBIE BOJIHBI.
BekTopbl MO BOJHBI U COOTHOLIEHUS MEXAY HUMHU. YpaBHEHHUE
AJIEKTPOMAarHUTHON BOJIHBI. BO3HUKHOBEHHE U PaCIPOCTPAHEHUE BOJIH.
IlepeHOC DJIEKTPOMArHUTHOM DHEPIUM BIOJb JIMHUN DIIEKTpOIEpenay.
N3iydeHne 3JIEKTPOMAarHUTHBIX BOJIH. IInOcKme 3iIeKTpOMarHuTHBIE
BoIHBI B Bakyyme. ®aszoBas ckopocTb. CrTosuue BOJHBL. 3aKOH
COXpPAHEHHUs JHEPIMM DSJIEKTPOMArHUTHOro mnois. IlnoTtHocTes motoka
AJIEKTpOMarHuTHO! »Heprun. Bektop YMosa-Iloiitunra. Kitaccnueckas
AIEKTPOJMHAMHUKA U TPAHULBI €€ TPUMEHEHUS

Tema 10.
I'eomeTpuueckas
ONTHKA

Beenenue. OcHOBHbIE TPOOJIEMBI M HaNpaBIE€HUS B COBPEMEHHOMN
ontuke. [lpunmun depma. ['eomerpuueckass onTuka. 3aKOHBI
OTpaXEHUs U IpEIOMIEHUs cBeTa. XOJ Jyded B mpusme. JIMH3BL
dopmyJia TOHKOHN JTMH3BI.

Tema 11.
NnuTtepdepenuus
cBeTa

Knaccuueckas »snexkTtpomarHuTHas Teopusi cBera. Kiaccuduxanus
JJIEKTPOMAarHUTHBIX BOJH. VICTOYHMKM CBeTa, MX XapaKTEPUCTHUKH.
OrpaHn4eHHOCTh KilacCuuecKoil Teopuu. CBeTOBask BOJIHA, €€ OCHOBHBIE
cBOMicTBa M XapakTepucTUku. HMHTepdepeHIHs MOHOXpOMAaTHYECKUX
BOJIH. MIHTEepdepeHnns B TOHKUX MieHKax [1o1ockl paBHOHM TONITUHBI U
paBHOrO HakJIOHAa. KOrepeHTHOCTh W METOAbl €€ OCYIIECTBICHHS B
ontuke. IlomydeHne  uHTEpPEPEHIMOHHBIX  KapTUH  JEJICHUEM
BOJIHOBOrO (poHTa (Meron IOHra) m neireHueM amIuiuTyasl (METOL
Openenst). Uatepdepomerp Maiikenbcona. BpeMeHHass KOTeépeHTHOCTb




CBeTa U JUIMHA KOrepeHTHOCTU. IIpocTpaHCTBEHHass KOrE€pPEHTHOCTb.
[Ipumenenne MHTEPPEPOMETPOB B HAYKE U TEXHHUKE: U3MEPEHNUE MaJIbIX
CMEIICHUH,

Tema 12.
Hudpaxius ceera.

Hudpakmus ceera. [Ipunnun ['rolirenca-dpeHens, ero WHTErpagbHas
3anuch U TpakToBKa. Meton 30H ®Dpenens. [IpuMeHeHHE BEKTOPHBIX
qyarpaMMm Ui aHanusa JuGpakuMoHHbIX KapTuH. Cnupans KopHro.
3ouHble TUIACTHHKH.  Judpakuus @OpeHens OT caMbIX HPOCTHIX
HOpPEnsATCTBUN: Kpyrioro orseperus, aucka. dudpaxnus dpaynrodepa
Ha  IIeIM, Ha  OpAMOYTOJbHOM U KpPYIJIOM  OTBEPCTHUSX.
Jdudpakuvonnsle pemeTku. Jludpakuus M CHEKTpaibHBIM aHaIU3.
CrnexTpanbHblii aHauu3 B OITHKE. Crnektpockonus c
IPOCTPAHCTBEHHBIM pa3jI0KeHUEM CHEeKTpoB. CrHekTpaibHble IpUOOpPbI
U HUX OCHOBHBIE XAapaKTEPUCTUKHU: YIJIOBas M JMHEHHas aucrnepcus,
paspeniaronas cnocoOHOCTh, 00JIACTh TUCTIEPCHH.

Tema 13.
[Tonspuzanus ceeta

Hucnepcus ceerna. Knaccuueckass 3J€KTpOHHAs TEOPHUS JIUCIIEPCHM.
3aBUCUMOCTH TIOKa3aTejeld NPeIOMICHUS U TOIVIOLIEHUs CBETa OT
gactoTel. @a30Bast ¥ TPyNIoBas CKOPOCTH, UX cooTHomeHue (popmyna
Poanest). HopmanebHas u  aHOMalbHas  JUCHEpCHUS — MOKa3aTels
npenomiuenus. [lornomenue u paccesHue cBera. 3akoH byrepa-
JlamGepra-bapa. Ilonspuzamus cBera. Buabl mossspusaiiuu, CTEICHb
HOJIIPU3aLIUY. JIuneiiHo-, LUPKYISIPHO-U AIUTUNTHYECKU-
noJisipu30BaHHbIN cBeT. [lonsipuzartopsl, 3akoH Mamtoca. [lonsipuzanust
€CTECTBEHHOIro cBera. OmnThueckue SBICHHS Ha TIpaHULE pasjena
M30TPONHBIX AUAIEKTpUKOB. Popmynbl Openens. [lonspuzauus ceera
IIpU OTPaXEHWHM U IIPEIOMJICHHUH CBETa, 3aKOH bprocrepa. Yron
Bbprocrepa. PacnpocTpaHeHue CBETOBBIX BOJIH B aHM30TPOIHBIX Cpefax:
IKCIEpUMEHTANbHbIE (DAaKThl M 3JIeMEeHTHl Teopun. OTHOOCHBIE U
JBYXOCHBIE  KPHUCTAJLJIBL. JIBoliHOE  JyuenpenomieHue — IpHu
IIPOXOXKJIEHUH CBETa 4epe3 aHU30TPONHYK cpeay. MckyccTBeHHas
AQHU30TPONHUS U JBOMHOE JTydenpeaoMIeHUE. AHU30TPONUS ONTHYECKUX
CBOJCTB, VMHyLIMPOBAaHHAs MEXaHUYECKON nedopMmarue,
anextpuueckuM (3 dextsl [Tokensca u Keppa), MarHuTHbIM (3¢ppexTI
®apanes u Korrona- Myrrona) nonsmu. Opdext 3eemana. Bpamenue
IUIOCKOCTH  TOJIApU3alliM B ONTHYECKM  AKTHBHBIX  Cpelax.
WnTepdepenius noiasipu3oBaHHbIX BosH. [lonspusanuonsbie npudopsl,
YEeTBEPTHBOJIHOBBIE M TOJYBOJHOBBIE IUIACTUHKH. EcTecTBeHHas
ONTHUYECKasi aKTUBHOCTb. CaxapoMeTpus. MOJEKyIsIpHOE paccessHhe
cBeTa. 3aBUCMMOCTb MHTEHCHUBHOCTU DPACCESHHOIO CBETa OT YacCTOTHI
(bopmyma Pasniest) u yrinoBasi fuarpaMma pacCesiHusl.

Tema 14.
Temnosoe
H3JIyYEHHUE.

TennoBoe n3nmyuyeHue. 3aKOHBI U3ITy4eHHUs aOCOJIIOTHO YEPHOTo Teja:
Kupxroda, Buna. 3axkon Credana-bonsimana. Kitaccuueckas u
KBaHTOBass Teopus usnyudeHus. @Popmyna Ilnanka. Dotorddext.
PabGotet CroneroBa. @opmyna ODifHmreiiHa. Potonbl. JlaBieHue
cBeta. Pabotsl JlebeneBa KopnyckymsipHO-BOJIHOBOM Ayaliu3M cBeTa U
Mukpoudactul. ['mmore3a ne-bpound. IlpuHOunm HeonpeneneHHOCTH
I'eitzenOepra.

Tema 15.
AToMHas pusmka

Teopusa aroma bopa. Iloctynatel bopa. OmnsiTel ®panka u ['epua.
Crnun.  Henocratrku Teopun bopa. CoctaB aromHoro sjpa.
B3anmMopeiicTBre HyKJIOHOB B sjpe. EcTecTBEeHHass M MCKYCCTBEHHas
pannoakTuBHOCTL. Camble NPOCTHIE sAEpHBIE peakuuu. [lenenue saep,
LIETTHBIE PEAKIIHH.




Kypc mucummmuael «Pu3nka U €CTECTBO3HAHHUE) MPEAyCMATPHUBACT CIEIYIOMINE (HOPMBI
OpraHu3aiui y4eOHOTro Mpolecca: JIEKIIUHU, JIa0OpaTOpHBIC 3aHATHS, CAMOCTOsTENbHAs padoTa
cTyaeHTa. MaTepuan U3jaraercsi C  HCHOJIb30BAaHHEM  OOBSICHUTEIbHO-UIUTIOCTPATUBHBIX,
IBPHUCTUYECKUX M HCCIIEAOBATEILCKUX METOJOB IperojaaBaHus. [Ipy mpoBeNeHUM JEKIHMHA JUIs
0o0CYXXJIeHUsI MaTephalia IMIMPOKO HCIHOJB3YIOTCS MYJIbTUMEIUWHBIC MPE3CHTAINH, aHUMAI|H, a
TaKXe pa3aTOYHbIC MaTEePHUaIIbI.

B yuebHOM mporecce IHUPOKO TPUMEHSIOTCS AKTUBHBIE M WHTEPAKTHBHBIC (OPMBI
NpOBe/ICHUs 3aHATHH (pa300p KOHKPETHBIX CHUTYaIlMid, JUCKYCCHs, IMOJIEMHKA), BHEAYIUTOPHAS
camocTosiTeNlbHas paboTa, OaUIbHO-PEHTHUHTOBAas CUCTEMa OIICHKH YCIIEBAEMOCTH, JUYHOCTHO-
OPHUEHTHPOBAaHHOE O0y4eHHE, MPOOIeMHOE 00ydYeHHE, OJTOYHO-MOAYIBHOE O0yUCHHE.

CaMmocTtosiTennbHasi paboTa CTYACHTOB MPEAYCMaTPUBAET TOJATOTOBKY K JIaOOpaTOPHBIM
3aHATHUSAM, U3yUYCHHE Y4EOHOW U METOIMYECKOM JTMTEepPaTyphl, COCTABICHHE KOHCIIEKTOB, U3Y4YCHHUE
npuOOpoB U 00OPYAOBaHUS, MPOBEACHHE SKCIIEPUMEHTa, 00pabOTKy IMOJIyYeHHBIX pPEe3yJbTaToB,
aHaJIN3 TIOJYYCHHBIX PE3yIbTaTOB.



TemaTnueckn mjiaa

Monayas 1

KoaudecTBO 9acoB

Ounas ¢popma 00yueHus 3aouHas popma o0yueHus
HopmaTuBHbIi cpok YcKopeHHBbIH CPOK HopmaTuBHBIH CPOK YcKkopeHHBIH CPOK
o0y4eHuUs1 0o0y4eHuUs1 o0y4eHHUsI o0y4eHHUs
B T.4Y. B T.4Y. B T.4. B T.4.
Ha3zBanus coaep:kaTebHBIX
Moy ieii u Tem e 2 |8 o g | g e | g% 2 | £
2 = z| g % EE 4 £ = | & z % SEJd S| =] 8 = 5 EE 4 = = z % EE
S| 5 | 2| £ EeE3 2| 5|8 E|ESE]Z|Z|2|E|E8E] 2 |s|§¢|E88
Z = = |[SSEY 2 | B = = g = 2| E|l =2|esEY A Z s (S sHY
L =3 =7 L =7 =" L =3 =" o =3 ="
= 2 & |8 =Ef S 13 & | &= E § Sl E1 88 =B = 2|8 =E 1
sl § | = gl § | = a|§| =2 ‘S| =
=1 = |8 == | 8 =1 5|8 =18
Cooeporcamenvhutii Mooyan 1
Tema 1 Kunematuka 8 2 2 4 8 2 2 4 8 |1 7 8 1 7
Tema 2. Buipl 1BYOKCHUS 8 2 2 4 8 2 2 4 9 20 7 9 20 7
Tema 3. Jlunamuka 8 2 2 4 8 2 2 4 7 7 7 7
Tema 4. Bunp! cun 6 2 4 6 2 4 8 1 7 8 1 7
Tema 5.vaeo6pa30BaH£/Ie 6 ) 4 6 5 4 7 7 7 7
CKOPOCTEH U YCKOPEHHI
Tema 6. Pabora u sHeprus 6 2 4 6 | 2 4 7 7 7 7
Tena 7. Kunemarika u 10 | 2 4 | 4 10 | 2 4 | 4 10 | 1 2| 7 10 [1] |27
JMHAMUKa TBEPJIOTO Teja
Tema 8. NfexaHHKa 6 ) 4 6 ) 4 7 7 7 7
KHUJIKOCTEH U ra30B
Tema 9. Mexannieckue 6 ) 4 6 ) 4 9 1 3 9 1 ]
KoJ1e0aHUs U BOJIHBI
Hmozo no
cooepycamenvromy mooyuro 1 | 64 | 18 10 | 36 64 | 18 10 | 36 72 | 4 4 | 64 72 | 4 4 | 64
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Monayasb 1

KoaudecTBO 9acoB

Ounas popma o0yueHust

3aounas popma o0yueHust

N . . YckopeHHbI
HopmaTtuBHBIii cpok YckopeHHBbIH CPoOK HopmaTuBHBI#i cpok -
o0y4eHust o0y4eHust 00y4eHust 5 P
Haspanus copepKaTeJbHbIX 00yHcHNA
MOHyﬂeﬁ H TeM B T.4. B T.4. B T.4. B T.4.
- 9l o e 2l 9 | a e sl o 9l a | 8 i IS ol al & <
©|E |YSE|2E|E|°T |E |EigE|3E|E|° |E | E9sigE|”T |E|g&gz%E
= |8E |§ |z EIEEERE SR 5 EHERNE
CooeporcamenvHulii Mooyas 2
Tema 10.0cuoBel MKT 8 2 2 4 8 2 2 4 8 1 7 8 1 7
Temall. TepmonuHaMuka 8 2 2 4 8 2 2 4 9 2 7 9 21 7
Tema 12. Cratuctudeckas 6 ) 4 6 ) 4 7 7 7 7
¢duzuka
Tema 13. Pacnpenenenue 6 ) 4 6 ) 4 3 1 7 3 1 7
Maxkcsenna. PeanbHbIe rassl.
Tema 14. 11 nagano 6 ) 4 6 ) 4 7 7 7 7
TEPMOJTUHAMUKU
Tema 15. SuTponust 6 2 4 6 2 4 7 7 7 7
Tema 16. Kpucrammnueckue u 3 ) ) 4 2 5 ) 4 10 |1 5 7 10 11 I
aMop(HBIE COCTOSHUSL.
Tema 17. PeanbHbBIC Ta3hl 6 ) 4 6 ) 4 7 7 7 7
Kunkoctn
Tema 18.51Bnenus nepeHoca. 8 2 2 4 8 2 2 4 9 1 8 9 |1 8
Hmozo no 62 | 18 8 | 36 62 |18 8 | 36 72 |4 |4 64 72 |4 |4 64
cooeprcamebHoMy Mooy 2
Bcezo uacoe no mooynwo 1 126 | 36 18 | 72 126 | 36 18 | 72 144 | 8 8 | 128 144 | 8 8| 128
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Monayasb 2
KosauuecTBo yacoB
Ounas dpopma o0yueHust 3aounas popma o0yueHust
. . . YckopeHHbIH
HopmaTtuBHBIii cpok YckopeHHBbIH CPoOK HopmaTuBHBI#i cpok CDOK
o0y4eHust o0y4eHust o0y4eHust 5 P
Haspanus copepKaTeJbHbIX 0oyHcHNA
MOHyﬂeﬁ H TeM B T.1 B T.1. B T.Y. B T.4.
= |z |88 |E.|Elc |z |E|% |EJEJs |=|E S E.|E: |:/E|ElEL|E
g |5 |Ed5e|2E|5|8 = |Ej5e 28538 |E|Eg542E |52 |EEdss2E|s
= |z |E§SE£|g83|E|" 2 |2{SE8 |83E31° |g |2i5483|E|® |EE2354283F| ¢
= |E]§7|27|% T IE1€7 |29E71 [2|E1e7:7|E |EelE1:fE
= |5 s = = | B 54 £ E |5 |8 = = |5 |8 £
Cooeporcamenvuotii mooyas 1
Tema 1. Dnextpuyeckue MoJis 9 3 1 3 9 3 3 3 9 |1 3 9 |1 3
3apsi7IOB B BAKyyMe
Tema 2. DnekTpuyeckoe moie 9 3 3 9 3 3 3 3 3 3 3
B BEIIECTBE
Tema 3. llpoBogHUKH B 9 3 6 3 9 3 3 3 9 1 2 9 |1 2
ANEKTPUYECKOM T10JIe
Tema 4. DnekTpUueCKHil TOK 9 3 6 3 9 3 3 3 10 21 8 10 2] 8
Tema 5. MarautHoe 10JIE B 9 3 6 3 9 3 3 3 9 1 3 9 |1 3
BaKyyMe
Tema 6. MaruutHOoe mOJIE B 10| 3 4 0 |3 3 4 3 3 3 3
BEIIIECTBE
Tema 7. DneKTpoMarHuTHas
WHTyKIIUS. 10 | 3 6 | 4 10 | 3 3 4 9 |1 8 9 |1 8
CBobOonubie Konebanus
Tema 8. IlepemeHHBII TOK. 10 | 3 4 10 3 3 4 8 8 8 8
Hmozo no 76 | 24 25 | 27 75 |24 24 |27 70 | 4 264 | |70 |4 2 | 64
cooeprcamenbHomy mooyaio 1
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MoayJs 2

KoaunuecTBO 4acoB

Ounas ¢popma o0yueHust 3aouHas popma o0yueHust
. . . YckopeHHbIH
HopmaTuBHbIi cpok YcKkopeHHbBIH CPOK HopmaTuBHbIii cpoK CDOK
00yueHus o0yueHust o0yueHust P
o0yueHust
Ha3Banus conepskarejbHBIX BT.4 B T.4. BT.4 B T.4.
MoyJieil U TeM o o |8 o o8 ol ol g = o | oE
=] § : é ] < § : é ] < § é é ] E < § é é ]
3 S |8 = |E5E9 3 S |2 | E5E¢ 3 S| 2| 5| 25 |2E| B S| | £|E5R
2 = |E| £ |5elprd 2 5 |Ele|gsery B S| E|l el se|zgl B8 | 2|8 ElEeRS
=z < ] = < ] = < e« & < (]
O | B & | BoaE 9 | B =| B =B ¢ 9| BE| | |5 S 2 | 2 = | B ag ¢
= & =) Q § = = =) Q g = & =) <Q =" = | = =) <Q N
< = e w R S e w < =3 S R = < e | @ =
£ E |3 SR Sl & |Z £ 2|3
Q Q [3) = 3
CooeporcamenvHolii MoOYIb 2
T 9. YpaBHeHUE
eMa 7. 7 aBHeHH 7 |3 4 7 |3 4 8 |1 7 8 |1 7
Makcsenna
T 10. T'eome ecka
ema vetprHeckat 13| 3 6 | 4 13 | 3 6 | 4 7 7 7 7
OTTHKA
Tema 11. NnTepdepenims 1 1
Péeper 13| 3 6 | 4 13 13| |6| 4 8 7 8 7
CBETa
Tema 12. Jludpaxuus cera. 13 | 3 6 4 13 3 6 4 10 | 1 2 7 10 | 1 20 7
Tema 13. Tonspusanus cBeTa 7 13 4 7 3 4 7 7 7 7
Tema 14. T 1 1
ema 14. TemnoBoe 7 3 4 7 3 4 8 7 8 7
U3ITy4eHUeE.
Tema 15. Atomuas Qusuka g8 | 3 2 | 3 8 3 2 | 3 8 8 8 8
Hmozo no 4 2 4 2
68 21| |20 27| |68 | 21| |20 27| | 2O 50 56 50
cooeprcamenbHoMy Mooy 2
Bcezo uacoe no moodynwo 2 144 | 45 45 54 144 45 45 54 126 8 4 114 126 | 8 4 | 114
Bcezo uacoeé no oucuyunnune | 270 | 81 63 | 126 270 81 63 | 126 270 | 16 12 | 242 270 | 16 12 | 242




5. METOAUWYECKHUE PEKOMEHJIALIUYU VTSI TPOBEJAEHUA
JEKIIMOHHBIX, IPAKTHYECKHUX U JIABOPATOPHbBIX 3AHATHUHU

TeMBI JIeKIIMOHHBIX 3aHATHNA

Ne Konuuecmeo
i Ha3zeanue memuwi waCos
Mooyns 1

Cooeprcamenvhulit mooyne 1
1. |Tema 1.Kunemaruka 2
2. |Tema 2. Buasl nBu>KeHUs 2
3. |Tema 3. lunamuka 2
4. |Tema 4. Bunp! cun 2
5. |Tema 5.1IpeoOpazoBaHue CKOPOCTEH U YCKOPESHUM 2
6. |Tema 6. PaGota u sHEprUs 2
7. Tema 7. KuneMaTuka U JMHaMHUKa TBEPAOTO Teja 2
8. |Tema 8. MexaHuka »UJIKOCTEH U Ta30B 2
9. |Tema 9. Mexanudeckue KojaeOaHUs U BOJHbI 2

CooeporcamenvHulii Mooys 2
10. |Tema 10.0cuoBbl MKT 2
11. |Temall. TepmoguHamMuka 2
12. |Tema 12. Cratuctuyeckas pusuka 2
13. |Tema 13. Pacupenenenue Makcsemia. PeanbHble Ta3sbl. 2
14. |Tema 14. 11 Hauano TepMOJUHAMUKU 2
15. |Tema 15. Dutponus PeanbHbie rasbl 2
16. |Tema 16. Kpuctaimmyeckue u aMOppHBIC COCTOSHUSA. 2
17. |Tema 17. Kuaxoctn 2
18. |Tema 18.51Bnenus nepeHoca. 2

Mooyns 2

Cooeporcamenvhotii mooyas 1
19. |Tema 1. DnexTpudecKkue moJis 3apsiioB B BAKyyMe 3
20. |Tema 2. DneKTpUYECKOE I0JIE B BELIECTBE 3
21. |Tema 3. IIpOBOJHUKH B JIEKTPUYECKOM I10JIE 3
22. |Tema 4. DneKTpU4eCKUil TOK 3
23. |Tema 5. MarHuTHOE TI0JI€ B BAKyyMe 3
24. |Tema 6. MarnuTHOeE 10JI€ B BEILIECTBE 3
25. |Tema 7. DnexrpomaruutHas uHaAykuus. CoOonHble KoneOanus 3
26. |Tema 8. IlepemeHHBIN TOK. 3

Cooeporcamenvhutit Mmooy 2
27. |Tema 9. YpaBHeHue Makcaeia 3
28. |Tema 10. I'eomeTpuueckas ONTHKA 3
29. |Tema 11. UnTepdepenius cpera 3
30. |Tema 12. ludpakuus cera. 3
31. |Tema 13. Ilonspuzanus cBeTa 3
32. |Tema 14. TennoBoe U3ITyYEHHE. 3
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33. |Tema 15. AtomHas pusnka 3
BCEI'O 81
Tembl J1a0OPATOPHBIX 3aHATHI
N Konuuecmeo
wn Ha3zeanue memuwi waCos
Mooynw 1
1. BBognoe 3anstue «Pa3nen MexaHuka, MOJIEKYIIsIpKa» 2
2. «[lorpemHocTr pu3nYecKux n3MepeHuii, UsmepurenbHbIi )
MPAKTHUKYM»
3. «3y4yeHne 3aKOHOB KHUHEMATUKH U IMHAMHUKY MOCTYIMATEIbHOTO )
JIBUKCHUS
4. «IIpoBepka 3aKoHa COXpaHEHUSI MOMEHTA UMITYJIbCa 2
3. «IIpoBepka teopemsl ['roiirenca — IIreitnepa» 2
6. «Ornpenenenue yHUBEpCabHOM ra30BOil IOCTOSHHOM» 2
7. «OrmpeneneHue mokaszaTelss aanadaThl BO3IyXa 2
8. «Omnpenenenue k03P PUIMCHTA BI3KOCTH BO3]IyXa METOJIOM )
[lya3zeiins»
9. 3au€THOE 3aHATHE 2
Mooyns 2
10. BBoanoe 3anstue «Pa3nen DnexkrpuuectBo, Onruka» 1
11. «M3ydyenue 1a00paTopHOTrO U3MEPUTEIHLHOTO CTEH/Ia, U3MEPEHUE TOKA 6
U HATIPSDKEHUS
12. «IIpoBepka 3akoHa OMa JIsl y4acTKa LIETIH 6
13. «3yyeHre MarHuTHOTO MOJIsl COJICHOUA» 6
14. «M3yueHune cBOOOTHBIX KOIEOAHUI» 6
15. «Omnpenenenne GOKYCHOTO PACCTOSHHS COOMPAIOIIEH JTMH3bI» 6
16. «OrnpeneneHune moKazaress MPEJIOMIICHUS CTEKIIa 6
17. «M3yuenune nudpakiOHHON peIETKa» 6
18. 3auéTHOE 3aHITHE 2
19. BCEI'O 63
6. METOAMYECKHE PEKOMEHJAIINA 110 OPTAHU3ALINA
CAMOCTOATEJBHOU PABOTHI CTYJAEHTOB
Oprannsanus caMoCTOSITeIbHON Pad0oThI CTYICHTOB
No Konuuecmeo
i Ha3zeanue memui waCos
Mooyns 1
Cooeprcamenvhulit mooyns 1
1. [Tema 1.Kunemartuka 4
2. |Tema 2. Bunsl 1BmKeHNS 4
3. |Tema 3. Jlunamuka 4
4. |Tema 4. Bunsl cun 4
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5. |Tema 5.11peobpa3oBaHue CKOPOCTEH U YCKOPEHUI 4
6. |Tema 6. PaGota u sHEprus 4
7. |Tema 7. Kunematuka U JMHaMUKa TBEPIOIO Tela 4
8. |Tema 8. MexaHuka >KUIKOCTEH U ra3oB 4
9. [Tema 9. Mexanuyeckue koneOaHus U BOJTHbBI 4

CooeprcamenvHulit Mooynn 2
10. |Tema 10.0cuoBbl MKT 4
11. [Temall. TepmonuHnamuka 4
12. |Tema 12. Ctatuctuueckas pusuka 4
13. |Tema 13. Pacupenenenue MakcBemia. PeanbHble Ta3bl. 4
14. [Tema 14. 11 Hauano TepMOIUHAMUKU 4
15. [Tema 15. Dutponus PeanbHble ra3sl 4
16. |Tema 16. Kpucrannmaeckue 1 aMOppHBIE COCTOSHHUSL. 4
17. |Tema 17. XKuaxoctu 4
18. |Tema 18. SIBnenus nepeHoca. 4

Mooyns 2

Cooeporcamenvuutii Mmooy 1
19. |Tema 1. DnexTpuueckue noJiid 3apsiioB B BAKyyMe 3
20. |Tema 2. DnexTpruyecKoe MoJie B BELIESCTBE 3
21. |Tema 3. [IpoBOJHUKY B SJIEKTPUYECKOM I10JI€ 3
22. |Tema 4. DnekTpuyecKkuil TOK 3
23. |Tema 5. MarnuTHOE 110JI€ B BAKyyMe 3
24. |Tema 6. MaruutHoe 110JI€ B BEILIECTBE 4
25. |Tema 7. DnexrpomaruutHas uHaAykuus. CoOonHble KoneOanus 4
26. |Tema 8. llepeMeHHBIH TOK. 4

Cooeporcamenvhtii Mooyns 2
27. |Tema 9. YpaBuenue Makcseiia 4
28. |Tema 10. I'eomeTpuyeckas ONTUKA 4
29. |Tema 11. IaTepdepeHuus cBera 4
30. |Tema 12. ludpakuus cgera. 4
31. |(Tema 13. llonspuzanus ceeTa 4
32. |Tema 14. TennoBoe U3ITy4YEHHE. 4
33. |(Tema 15. AtomMHas pu3uka 3

BCEI'O 126

SIS e

7. NHIANBUAYAJIBHBIE 3ATAHUS
(He npedycmompenvl yueOHbIM NIAHOM)

8. KOHTPO.JBHBIE BOITPOCHI K TIPOMEXYTOUYHOMN ATTECTAIIAU

B 4éMm cocTouT MeXaHN4eCcKoe ABHKeHHE?

Yro Takoe cucremMa orcuéra?

Kax dhopmynupyercst ocHOBHAs 3a7a4a MEXaHUKHU ?

C moMoIIpI0 KaKMX BUOB JIBHKEHHUS MOXKHO MPEICTABUTH JIF0O0E IBIKEHUE TBEPAOTO Tena?
Kaxkoe nBmkeHmne Ha3bIBAETCS MTOCTYIATEILHBIM?

Kaxkoe nBmxeHune Ha3bIBa€TCs BpallaTeIbHbIM?
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Uto Takoe TpaeKTOpHUs ABUKECHHS?

Kakumu cioco6amu MOXHO 337aTh ABHXKEHHE TOUKHU?

B 4ém cMmbIC NOHATHI MyTH U TIEpEeMENICHUS?

Yemy paBeH BEKTOP IOJIHOTO YCKOPEHUs IIPU JBUKEHUU TOYKH I10 KPUBOJUHEHHON
TpaeKTOpUM?

Kak onpenenuts MOAYNb MOJIHOIO YCKOPEHUS?

UeMy paBHO cpeqiHEe 3HAUEHHUE CKOPOCTHU? Y CKOpEeHHUs?

Kakue napameTpsl XapakTepu3yrOT IBHKEHUE 10 OKPYKHOCTH?

Kak onpenenanTs yriaoByr CKOPOCTh BpallleHUsI MaTEpPUaIbHOW TOUKH?

Kak onpenensiercst yriaioBoe yCKOpeHHUE NP HEPAaBHOMEPHOM BpALLEHUH, Ky/ia HallpaBJIEH €ro
BEKTOP?

KakoBa cBs3b MEXy TAaHI€HIIMAJIbHBIM YCKOPEHUEM U YTIIOBBIM?

Kakoe nBm>kxeHHE Ha3bIBAETCSl PABHOMEPHBIM NIPSMOJIMHEWHBIM?

Kak BbIMsIaT rpaduku CKOPOCTH M IEPEMEIIECHUS 111 PABHOMEPHOTO MPSIMOJIMHEHHOTO
NBIKEHUA?

Kakoe nBu>xeHMEe Ha3bIBAETCSl PABHOYCKOPEHHBIM IIPSIMOJIMHENHBIM?

Kak onpenenuts cKOpOCTb IPU PABHOYCKOPEHHOM IPSMOJIMHENHOM JBUKCHUN?

Uro Takoe nepuoj BpalaTeIbHOTO ABHKEHUS?

Kakoe nBu>kxeHHE Ha3bIBAETCsl PABHOMEPHBIM BpallaTeIbHbIM?

Kakwue cucrempl oTcuéra Ha3bpIBatOTCS UHEpLHaIbHbIMU? [IpuBeauTe MpUMEphl TAKUX CUCTEM.
Yro Takoe nHepuus rtena?

Kakwue BubI cnit n3BecTHBI B pu3uke? Kakue BUIBI CHIT paCCMaTPHUBAIOTCSl B MEXaHHUKe?
Yro Ha3pIBaeTCsA ypaBHEHUEM ABM)KCHUS MaTEPUAIbHOU TOUKH?

Kak dhopmynupyercs I 3akon Herorona?

Yro Takoe Macca tena?

Urto Takoe UMITYJIbC CUIIbI, UMITYJIbC MaTepuainbHoi Touku? Kak ¢popmynupyercs Il 3akon
HeroTOHA € NCIIOJIB30BaHUEM 3TUX BEJIMYUU?

Kak ¢hopmynupyercs 111 3axon HeroTona?

Kak hopmynupyercst 3aK0OH COXpaHEHUs! UMITyJIbca?

Uro Takoe LIeHTp Macc Tela (CUCTeMbl MaTepHalbHbBIX Touek)? Kak HaxoaaTcsl KOOpAUHATHI
LIEHTpa Macc?

Kakwue Bubl TpeHHS CyIIECTBYIOT B Ipupoie?

Kakue Buzp! nedopmanuii cymectBytor? [IpuBeaure npumepsl.

Kak ¢popmynupyercs 3akon ['yka?

KakoBa npupoaa cui ynpyroctu?

Kak ¢popmynupyercst 3aKkoH BCEMUPHOTO TATOTEHHUS VI IBYX MaTepUaIbHBIX TOUEK?

Yro Takoe yckopeHue cBoO0oHoro nageHus? Kak oHO 3aBUCHUT OT IIHUPOTHI MECTA U BBICOTHI
HaJl TIOBEPXHOCTHIO 3eMin?

Yro Takoe cuna tsxectu? Bec Tena?

Kak Berumcnsercst pabora CUiibl, MIOCTOSTHHON BO BPEMEHH M M3MEHSIOIICICS BO BpEMEHH?
Yo Takoe KMHETUYECKasi SJHEPTHUs MaTEPUAIIbHON TOUKH? CUCTEMBI MaTEpHAJIbHBIX TOUEK?
Uro Takoe noTeHIHaIbHas SHEPTUs?

Kakue cuinbl Ha3pIBatoTCsl KOHCEpBaTUBHBIMU? YeM onpenensiercs padora 3tux cui? Yemy
OHa paBHA HA 3aMKHYTOH TpaeKTOpHUn?

YeMy paBHa NOTEHLIMAIbHAS SHEPTUA TENA, TOIHATOrO HaJ 3eMIEHN?

Yemy paBHa NOTEHLIMATIbHAS SHEPTUS YIIPYTO 1eHOpPMUPOBAHHON MPYKUHbI?

Kak hopmynupyercst 3aK0H cOXpaHeHHs?

Kax dhopmynupyercs 3akoH COXpaHEHUS MEXaHUUECKOW SHEPTHH?

Kakoii ynap HazpiBaeTcst aOCOMOTHO HEYIPYTUM?

VYcnoBue paBHOBECHS MEXaHUYECKON CHCTEMBI.

Yro Takoe ycToiunBOE, HEYCTOIUNBOE, Oe3pa3InyHOe paBHOBECHE?

Kakoe aBmxeHue TBEpIOTO Tela Ha3bIBaeTCs MOCTyHaTeNbHBIM, BpallaTeIbHbIM?
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YT0 Ha3bIBAETCSI MOMEHTOM CHJIBI OTHOCUTENBHO OCU?

Cdhopmynupyiite Teopemy [toitrenca-1lteitnepa.

CdopmynupyiiTe OCHOBHOE ypaBHEHHE TUHAMUKHU IS BPAIIaTEIbHOTO JBUKEHHS TBEPAOTO
Tena.

ChopmynupyiiTe 3aK0OH COXpaHEHUS] MOMEHTA UMITYJIbCA.

Kakwue npouecchbl Ha3biBatoTCs nepuoguueckumu? Uro takoe nepuon?

Kakue xonebanus Ha3biBatoTcsa rapMoHrnueckuMu? CoOCTBEHHBIMU?

Kak 3anuceiBaeTcs quddepeHnnaibHoe ypaBHEHHE HE3aTyXaloIUX TApMOHUYECKUX
Kosie0aHuit?

3anucarh ypaBHEHHE TAPMOHUYECKOTO KOJIEOaHHs U 1aTh ONpPE/eNICHHE BCEX BEIMYHH,
BXOJSIIIMX B 3TO YpaBHEHHUE.

Uro Takoe 3aryxaHue KoneOanuii? 3anucath ypaBHEHHE 3aTyXamux Konebanuid. HauepTutsb
MIPUMEPHBINA rpaduK TaKUX KOJICOaHUH.

Uro Takoe pezoHanc? YeM onpezensercss OCTpoTa pe30HaHCHOIO MUKa?

Yrto Takoe MaTeMaTHyecKuil MasTHUK? 3anucath (GopMysTy s Ieproia KoJaeOaHui.
Uro Takoe pusnveckuii MasTHUK? 3anucarh GopMyiy A eproa KoJeOaHHiA.

Yro Takoe BoHA?

3anucaTh ypaBHEHHE INIOCKOW TAPMOHUYECKON BOJTHBI.

Yo Takoe Mpo10JIbHBIE U MTONEpeUHbIe BOIHBI? [IpuMepsl MPO10IbHBIX U ONEPEYHBIX BOJIH.
B kakux cpepax MOryT pacnpocTpaHsIThCs MPoa0sibHbIE BOJHBI? [lonepednbie BOIHBI?
YTo Ha3bIBAETCS CTALIMOHAPHBIM TEUEHUEM?

Urto Takoe TuHUSA TOKa?

Yro Takoe TpyOKa Toka?

3anucaTh ypaBHeHHe bepHysum 171 moToKa uaeanbHoN KuAKOCTH. Kak oHo unTaercs?
CyuiecTByeT Jid Cujia COMPOTUBIIEHUS JBUKEHUIO TEJl B UACAITbHOU KUIKOCTU?

Kakoe TeyeHune XuAKOCTH Ha3bIBAIOT TYPOYICHTHBIM?

Kakue cBolicTBa Ten U3y4aer TepMOIUHAMUKA?

Kakoe cocrosiHue cucreMsl Ha3blBaeTCsl paBHOBEeCHBIM? HepaBHOBECHBIM?

Yro Takoe obpaTtumble nporiecchl? Luknnueckue mpoueccoi?

Kakue ocHOBHbIE MOJIOKEHUS MOJIEKYIIpHO-KMHETHYecKoi Teopun? X onbiTHOE
MOATBEPKICHUE.

Uro Takoe Temneparypa? Kak MOXHO U3MEpPUTH TeMIlepaTypy Tesa?

3anuiuTe ypaBHEHUE COCTOSHMS MI€AIbHOIO rasa.

Kak ¢popmynupyercs 3akoH JlanbToHa?

Kaxkue npoiieccbl Ha3bIBAIOTCS OJUTPOITMYECKUMU ?

Kak onpenensiercst pabota raza npu U3MeHeHUH o0bema?

Bunsr TeroodmeHa.

Urto Ha3bIBaeTCs KOJIUYECTBOM TETLJIOTHI?

Kak ¢popmynupyercs [ Hagano TepmoguHaMuKu?

Uro Takoe BHYTPEHHSs SHEprus Tena’?

YTo Takoe TermI0eMKOCTh Tena? Y aenbHasi TemI0eMKOCTh?

Kak onpenensieTcst TEMI0€MKOCTh Ta3a MPU U30XOPUUYECKOM IpoLiecce, Mpu n3o00apruieckom?
Kak cBsi3anbl Mex a1y co00# TEMI0EMKOCTh Ta3a MpH U300apUUECKOM U U30XOPUIECKOM
npoueccax?

Kak ompenensiercst paboTa raza mpu pa3au4HbIX MOTUTPOMUIECKUX Mporeccax?

Yro Takoe cTernelb CBOOOILI YaCTHIIBI?

Yemy paBHa KUHETUYECKAsl SHEPTHUSI MHOTOATOMHOTO raza?

3anummuTe pacrpeaesieHne MakcBesia MOJIEKyII 10 CKOPOCTSIM.

Kax nonyuuts pacnpenenenne bonbimana?

BriBeaute 6apomeTprudeckyro Gopmyiy.

UYro Takoe QyHKIUS pacnpeaencHus?

Urto Takoe sHTponus’?
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UeMy paBHO U3MEHEHHME SHTPOMUU 3aMKHYTOW U30JIMPOBAHHON CUCTEMBI?

Cdopmynupyiite Il Hauano TepMOAMHAMUKH.

Yro Takoe TeniaoBas MaliuHa?

Urto Takoe pa30MKHYTHII U 3aMKHYTbIN LIUKJIBI?

Yro npeacrapisier coboit ki KapHo?

Uemy paBeH MakCUMAJIbHBIN K.I1.J]. UJI€aJIbHON MaIIuHbI?

UeMy paBeH K.I1.J. UACaIbHON TEIJIOBON MalllUHbI?

KakoB cMbICII TOCTOSIHHBIX B ypaBHEHUH Ban-nep-Baanbca?

Yo Takoe ucrapeHue, KUIeHue, 4eM OHU OTJIMYAK0TCS APYT OT Apyra?

OT Kakux yCJIOBUH 3aBUCHUT UCIIAPEHUE U KUIIEHUE KUIKOCTH?

Kaxoit nap Ha3pIBa€TCsl HACBILIEHHBIM ?

UYro Takoe 3neKTpuuecKui 3apsaa’?

Kak ¢popmynupyercs 3aKkoH coxpaHeHus 3apsiia’?

3anumute 3ak0H KynoHa /uist IByX TOYEYHBIX 3apsiI0B B BEKTOPHOU U CKAJSIPHOU (opme.
YT0 Takoe NEeKTPUIECKOE oe?

Uro Takoe HallpsHKEHHOCTD dJeKTpuueckoro nois? Kyna HanpasieH ee BEKTOp?

B ueM 3akiroyaeTcss IpUHIUI CYNEPIIO3ULIMH 3JIEKTPUUECKHUX MOJIeH?

Uro Takoe cuioBast IUHUS 3JIEKTPOCTATUUECKOIO I10JIs1, KAKOBO €€ HallpaBjieHue?

Yemy paBHa HaIPSKEHHOCTH MOJIS U KaK IPOXOJAT CUIIOBBIE IMHUUA TOYEUHOTO 3apsa’
Cdopmynupyiite Teopemy Octporpanckoro-I'aycca.

Uto Takoe ANEeKTPUYECKOe CMEIIeHHE (BEKTOP IEKTPUUECKON UHIYKIINH)?

Uemy paBHa paboTa CHUJI 3JIEKTPUUYECKOTO I10JI HAa OTPE3KE MyTH?

YTo Takoe HUPKYISIUS BEKTOPa HAMPSKEHHOCTH 3JIEKTPUUYECKOIO MOJIS U YEMY OHA paBHA 110
3aMKHYTOMY KOHTYpY?

Kaxkoe none Ha3bIBaeTcs MOTEHUUANBHBIM? JIOKaXUTE, YTO MOJIE€ LIEHTPAIbHBIX CUJI SIBJIAETCA
MOTEHIIUATBHBIM.

Kak onpenensiercs noTeHIMan 3JeKTPOCTaTUYECKOr0 MOJIsl B JAHHOM TOYKE MPOCTPaHCTBA?
Uemy paBeH NMOTEHIMAJl B MPOU3BOJBHON TOYKE, CO3/1aBA€MbIi TOUEUHBIM 3JIEKTPUUECKUM
3apsiAoM?

KakoBa cBsI3p MeX1y HaIIPS’KEHHOCTBIO AJIEKTPOCTATUYECKOTO MOJI M OTEHIIUATIOM?

Kak pacnpenensiroTcst 3aps/ibl Ha METAIITMYECKONH TOBEPXHOCTH CIIOKHON (POpMBI?

UTo Takoe 3JIEKTPOEMKOCTh YEIMHEHHOTO MPOBOTHUKA?

BeiBenute hopMyy eMKOCTH TIOCKOTO KOHJIEHCATOpa.

Uro Takoe 00beMHas INIOTHOCTh SHEPTHH SJIEKTPUUYECKOTO MO ?

Kaxoil BenMunHON XapaKTEpHU3yeTCsl SNEKTPUUECKOE MOJIE€ B TUAJIEKTPUKE?

Kak cBsi3aHbl Mexay coOOi BEKTOpa JJIEKTPUYECKOIO CMEIIEHHS U HalpsKEHHOCTH
AIIEKTPUYECKOTO MOJIsA?

Uro Takoe BekTOp mossgpu3zauuu auaiekTpuka? Kak OH cBsi3aH € IMOBEPXHOCTHOM
IUIOTHOCTBIO «HABEJIEHHBIX» 3apsAl0B Ha IUAJIEKTPUKE B IPOCTEHIIEM CIIy4ae IUIOCKOTO
0OECKOHEYHOTO JTUAJIEKTPUKA, TOMELIEHHOIO B OIHOPOAHOE T0JIe KOHIeHcaTopa?

Yro Takoe Touka Kropu cernerosnexkrpuka? YTo NpouCcXoauT B 3TOM TOUKE?

Uto Takoe snekrpuyeckuid Tok? UTO HaA3BIBAlOT CHJIOW W IUIOTHOCTHIO TOKa? B dem oHuM
U3MepSIoTCA?

Kakue cuiibl MOTyT OCYIIECTBUTH EPEHOC DJIEKTPOHOB OT TOYKU C MEHBIINM MOTEHIIHAIOM B
TOUKY ¢ 6onpMM noteHuanom? KakoBa npuposia 3Tux cui?

UYrto Takoe AMeKTPOoABIKYIIast cuia (3.1.¢.)7?

BriBenute 3akon Oma, B nuddepenunansHoii hopme,

3anumure 3akoH OMa JyUIsl ydacTKa Lenu, CoIeprKallero 3.1.¢; g 3aMKHyTO# 1enu,

Yemy paBHa paboTa MOCTOSHHOTO TOKa? MOIIHOCTB?

Chopmynupyiite mepBbiii 3akoH Kupxroda s pa3BETBICHHON SJIEKTPUUYESCKON MENMH U
IIPABUJIO 3HAKOB JJIs, TOKOB B 3TOM 3aKOHE.

Briseaute BTopoit 3akoH Kupxroda i 3aMKHYTOT0 KOHTYpa pa3BEeTBICHHOMN IEMH.
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Kak 3aBUCHT CONpPOTUBICHHWE METAUIMYECKOTO MPOBOJHHMKA OT Temieparypbl? UTo Takoe
CBEPXIIPOBOAUMOCTH?

B ueM 3akinroyaeTcsi CylHOCTh KJIACCUYECKON TEOPUH JIEKTPONPOBOJUMOCTH METAIIIIOB?
Kakue HerocTaTky MPUCYIIH KJIACCUYECKOW TEOPUU 3JIEKTPOIIPOBOJUMOCTH METAIIIOB?
crocob6amMu MOXXKHO OOHAPYKUTh CYILIECTBOBAHUE MArHUTHOTO TOJISI IPOBOAHHUKA C TOKOM?
Urto Takoe BEKTOpP MHAYKLIMU MarHuTHOro nosist? Kak oH HanpaBsiieH B IPOCTPAaHCTBE?
3anuiuTe 3aKOH AMIlepa B BEKTOpHOH (opMe; B CKalIpHOU ¢opme, Kak B I3TOM Ciydae
OIpEAEINTh HalpaBICHUE JEHCTBUS CUIIbI?

Yro Takoe HanpsHKEHHOCTh MarHUTHOro nosia? Kak oHa cBs3aHa ¢ MHAYKLIHMEW MarHUTHOTO
noJisi?

3anummuTe B BEKTOpHOH ¢dopMme M B ckalsipHOW ¢dopme 3akoH buo-Caapa-Jlammaca st
MHAYKIMM W HaNpsHKEHHOCTM MarHuTHoro mnoss. Kak ompenensiercss yros, paccTOsHUE,
HaIlpaBJICHUE UHIAYKIMU TOJIS [IPU CKAJIIPHOM 3aIlMCH 3aKOHA?

Uemy paBHa cuia Jlopenna, neficTByromas Ha ABWKyluiics 3apsaa? Kak ona nanpasiieHa?
Yemy paBHa LUPKYJISALUUS BEKTOpA HAINPSIYKEHHOCTM MACHUTHOIO MOJSA MO 3aMKHYTOMY
KOHTYpY?

Yemy paBHa MexaHHUYecKas pab0oTa TOKa B MarHUTHOM T1oJie?

Uemy paBeH MEXaHWYECKHI MOMEHT CWJI, ACUCTBYIOIIMX HA PAMKY C TOKOM B OJHOPOJIHOM
MarHuTHOM 1oJie?

Uro Takoe MarHUTHBIA MOMEHT PaMKH C TOKOM U YEMY OH PaBeH?

B dem 3akiroyaercs sBIICHUE 3JIEKTPOMAarHUTHOM MHAYKIMU? KakuMu onbITaMu 3TO SIBJICHUE
MOJKET OBITh TPOWLTIOCTPHPOBAHO?

3anuiuTe 3aKOH JIEKTPOMAarHuTHON nHaAykuun dapanes.

3anuiuuTe BhIpakeHUE AJIS 3.71.C. CAMOMHAYKLIUH.

Yr1o Takoe cBOOOIHBIE KOJIEOaHUA?

Kak co3mate konebaHusi B KOJICOATEIHHOM KOHTYpE, COJEpIKAIleM II0CIIeA0BaTeIbHOES
COCIMHEHUE pEe3UCTOpa, KOHACHCATOpa M  KaTymIKd HUHAYKTUBHOCTH? OOBscHUTE
($U3NYECKYIO KAPTUHY NPOUCXOASIIETO SIBJICHMUSL.

3anumute auddepeHmanbHoe ypaBHEHUE IEKTPUIECKUX KoJeOaHUi B KOHTYpE C y4eTOM
3aTyXaHHUs.

Yrto Ha3bIBaeTCs JOOPOTHOCTHIO KOHTYPA M KaK JOOPOTHOCTh COOTHOCHUTCS ¢ HAPSKEHUSIMU
Ha R, L, C mpu pe3onance?

Yro Takoe pezoHaHc TokoB? Hanpsoxenuii?

BriBenute 3akoH OMa 18 LIeTId IEPEMEHHOT0 TOKa.

Kak omnpenensercs MTHOBEHHasi MOLITHOCTD B LIENH IepeMeHHOro Toka? M3 kakux yactel oHa,
cocrout? KakoB ux ¢puznueckuit cmpicia?

Yo Takoe BEKTOp HAMarHUYEHHOCTH U Y€MY OH paBeH?

KakoBa cBsi3b MEX]ly UHAYKLKEN, HAIPSHKEHHOCThI0 MarHUTHOT'O T10JIsI, HAMarHU4E€HHOCTHIO,
MarHMTHOM BOCIIPUMMYHBOCTBIO 1 MATHUTHOW ITPOHUIIAEMOCTBIO BELIECTBA?

Kakue BemecTBa Ha3bIBAIOTCA JUaMarHeTUKaMH, NapaMarHeTHKamH, (eppoMarHeTHuKamu?
KakoBbl 110 3HaKy 1 BelTMUMHE (TOPSIIOK) UX MAarHUTHAas IPOHUIIAEMOCTh?

Urto Takoe criuH »nekTpona? Uemy oH paBeH?

Kak 00BsICHUTB sIBIEHUE TUaMarHeTu3Ma, napamMmardeTusma’

Yto Takoe JOMEHBI U IoueMy (peppoMarHeTuK UMEeT JOMEHHYIO CTPYKTYpY?

Yro takoe netiis ructepesuca peppomarneruka? OT 4ero 3aBUCUT €€ TUIONIA1b?

3anummuTe ypaBHeHUs MakcBeuia B HHTETpaibHOUM Gopme,

3anumuTe BOJHOBOE ypaBHEHHE ISl HEKOTOPOH (PYHKIUH f.

Jlokaxkure, 4TO 3JEKTPOMArHUTHOE OJI€ PacIpOCTPaHIETCsl BOJTHOOOPA3HO.

Kak omnpenensiercs 1aBieHHE 2IEKTPOMarHUTHOW BOJIHBI?

UYto Takoe mokasareib MpeIoMIICHUs cpeJibl (AOCOMIOTHBIN U OTHOCUTENbHBIIH)?

Yro Takoe KOAPPHUIMEHT OTpaXEeHUs, IPOITyCKAHUA?

3anucath (GopMyITy 1715l CKOPOCTH CBETA B CPEJIE C MOKA3aTeIeM MPETOMIICHHUS N.
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Kax BbIpa)kaeTcst mOKa3aTesnpb MPEIOMIICHUS CPEbl Uepe3 €€ TUIIEKTPUUECKYI0 U MATHUTHYIO
IPOHULIAEMOCTH?

3anucaTh BeIpaKeHHE I BekTopa YMoBa-Iloiituara. Kakos ero pusnyeckuii cMpici?

Uto Takoe UHTEHCUBHOCTH cBeTa? Kak CBsi3aHa MHTEHCUBHOCTH C AMIUIUTY/10M BOJIHBI?
CdopmynupoBaTh 3aKOH OTPaKEHHUS CBETA.

3anucarb 3aKOH IIPEJOMJICHUS CBETA.

YTto Takoe CBETOBOM NOTOK, B UYEM OH U3MeEpAETCs?

Uro Takoe cuia cBeTa, OCBELIEHHOCTh TOUEYHOI'O UICTOYHHKA CBETA?

ChopmynupyiiTe 3aKOHBI TECOMETPUUECKON ONTHKHU.

Kak ¢popmynupyercs npuniun @epma?

OO0BsicHUTE X0 JIy4eH B IpU3Me,

Kakue nuH3bI Ha3bIBAIOTCS COOUPAIOLIMMU, PACCEUBAOILIMMU?

Ha3oBuTe XapakTepHble OCH, TOUYKH U IUIOCKOCTH JIMH3BI.

BreiBenute Gpopmyny JTUH3EIL.

Kak nmoctpouts n3zo0paxkenue B chepuueckom 3epkane?

Kak moctpouts n3o0pakeHue B IIOCKOM 3epKaiie?

YT0 Takoe KOrepeHTHbIE UCTOUHUKHU U BOJIHBI?

B uem cocTout siBiieHrEe HHTEPPEPEHIINU CBETA?

3anucarh, 4eMy paBHa pa3HOCTh (a3 MEeXAy ABYMsI BOJIHAMHM, €CIIM Pa3HOCTh XOJa MEXIY
HUMH paBHa A.

YeMy J0JKHA PaBHATHCS Pa3HOCTH (a3 U pa3HOCTh X0J1a MEXY IBYMsI HHTEp(epupyonmmMu
Jy4aMH, 4TOOBI B JAHHOW TOYKE HAOJIFO1aJICSI MAKCUMYM (MUHHUMYM) HHTCHCUBHOCTH?
[TomyuuTs (hopMyny AJiE ONTHYECKON Pa3HOCTU XOJa Jiyded Mpu MHTePPEPEeHLIUH B TOHKUX
IUICHKAX.

Yro Takoe mupuHa HHTePGEPEHIIMOHHON MOIOCHI?

Uro Takoe 1osocsl paBHOro HakJIoHa? ['1e OHM JOKaJIN30BaHbI?

YTto Takoe MmoJI0Chl paBHOW TOJIIMHBI? 1 1e OHU JIOKaJIU30BaHbI?

OO0BsicHUTE PAAYKHYIO OKPAaCKy MBUIBHBIX Iy3bIpeil. [loueMy B HEKOTOPBIX MECTax Iy3bIpH
IIPU OTPAXKEHUU OT HUX CBETA KaXKyTCsl YEPHBIMU?

VYkaxute, Kakue J1ydu uHTepdepupyroT npu odpazoBanuu kosen Herorona?

B gyem coctout siBnenue nudpakiuu ceta?

B uyem cocrout npunnun Iroiirenca? Yem @penens nomonHun npuHuun [roiirenca?
Cdopmynuposats npuniun [roiirenca-dpenerns.

Uewm otiinuaercs nudpaxuus Openens ot nudpakuun Opaynrodepa’?

Kak ctpositcst 30Hb1 @peHenst 1711 CBETOBOM BOJIHBI OT TouedHOro uctounnka? Kakosa gpopma
Taknx 30H? KakoBO COOTHOIIEHNE UX IIIOMIALEH?

Kak 00bsSICHUTH HaIU4YHe CBETJIOrO MATHA B LIEHTPE KAPTUHBI MPH TUPPAKIIUN OT TOYEYHOTO
MCTOYHMKA HA KPYTJIOM HETPO3pavyHOM dKpaHe?

3anucath pa3HOCTh XOJa JJI ABYX KpaiHux nyueil npu audpaxiun OpayHrodepa Ha 0THOM
LIEJIH.

Uro npezacrasnseT co0oi qudpakiimoHHas pemieTka’?

Hanwumure yciioBue rimaBHbIX TU(PAKIIMOHHBIX MAKCUMYMOB JIJIS PEIIETKHU ¢ ieproiom d?
Kaxoii cBeT Ha3bIBaeTCA MOJISIPU30BAHHBIM?

Urto takoe yron bproctepa? KakoBa nmosisipuzanusi OTpakeHHOTO 1Mo yriom bprocrepa nyda?
B uem cocTouT siBI€HUE ABOMHOTO JTy4eNpEIOMIICHUS?

Kax oObscHsieTCS sSiIBIEHNE JBOMHOTO JIy9eTPETOMICHUS?

CdopmynupoBaTs 3akoH Martoca.

B dem 3akntouaercs seinenue auxpousma? Kak nenarorcs moaspousl?

Kak ocymiecTBasieTcs: U U1l 4ero NMPUMEHSIETCS SIBIEHUE UCKYCCTBEHHOW aHU30TPOINU?

B uem 3axmouaercs addext Dapanes?

Kakoe nznyueHnue Ha3bIBatOT TEMIOBBIM?

Yro Takoe sHepreTHYecKas CBETUMOCTD Tena?
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221. Yto Ha3bIBAETCS U3IIy4aTCIbHON CITOCOOHOCTHIO Tema?

222. Yro Ha3bIBaETCS MOTIOMIATEIHLHON CIIOCOOHOCTHIO Tena? B kakux mpesenax MOKeT MEHSIThCS
norjouiaTenbHas CoCOOHOCTh Pa3IUYHbIX Ten?

223. UYro takoe abCONIOTHO YepHOE TeNo? YKAXKHUTE CIHOCOOBI peanu3aluu a0COIIOTHO YEPHOTO
Tena B SKCIepuMeHTe?

224. Cdopmynupoath 3akoH Kupxroda asist TeaoBoro u3mydeHus»

225. Cdopmymuposats 3akoH Credana-bonpimana.

226. CdopmynupoBaTh 3aKOH cMeleHus BuHa.

227. B 4ewm cymHocTh runoTe3bl [1nanka?

228. KaxoBo BbIpa)K€HHUE /ISl 3HEPTUU KBaHTa cBeTa?

229. KakoBbl OCHOBHBIE 3aKOHBI (oTod(hPekTa?

230. Yro Takoe «kpacHas rpanuna» porodrddexra?

231. Hanmucath 1 00BSICHUTH YpaBHEHUE DWHIITEHHA 11 oTodPdekTa.

232. Yro takoe nunuu banbmepa?

233. B 4em cymHocTh Moenu atoma Tomcona?

234. Yro npencraiser codoit moaens atroma Pesepdopna? CymHOCTh €ro OMBITOB.

235. Cdopmynupyiite noctynatsl bopa.

236. B yewm 3axiovaercs runotesa jie bpoitis?

237. KakoB ¢u3HUecKuii CMBbICII HHTEHCUBHOCTH BOJIH Jie bpoiinsa?

238. CdopmynupyiiTe IpUHIKI HeonpeaeaeHnocten [ eiizendepra.

239. 3anumure ypaBHeHue lllpeaunrepa.

240. Chopmynupyiite mpuHiun [laynw 11st aToMa Wi APYroil KBAaHTOBOW CHCTEMEI.

241. W3 yero cocTOUT MoJIHAs YHEPTHs MOJEKYIbI? OOBICHUTE 3TH BUBI SHEPTUU.

9. OBPASEII MOAYJIBHOI'O KOHTPOJIA

roy BIO IOHEIKUA HAIIMOHAJbHbIIA YHUBEPCUTET»
YHU «OxoHOMuYeckass KuOEpHETUKa»

Hanpaenenue noocomosxu:  27.03.05 Hunosamuxa

Ilpoghunyw: oowuit

IIpozpamma noocomosxu: bakanaspuam

Cemecmp 3

Yuebnasa oucyunnuna Du3uka u ecmecmeo3nanue

MOAYJbHASA KOHTPOJIBHAS PABOTA
BAPUAHT Nel

Kpusonnneiinoe nemxenne. KuHemaTuka ABM)KEHUS 110 KPYTY.

['mppka maccoit 50r, mnpuBsizaHHas K HUTUH JuIMHOM L=25cM, onuceiBaeT B
TOPU30HTAJILHON TIOCKOCTH OKpYKHOCTh.  CKOpOCTh BpalieHus n= 6206/cex. Haiitu
HaTSDKEHUE HUTH.

N —

YTBepkJIeHO Ha 3aceqaHuH Kadeapsl o01el GU3NKU U AUTAKTUKH QU3UKU
IpOTOKOJ Ne OT «__» 20 1.

3aBenyrouuii kadeapoit
IIpenonaBarens




—
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Kputepun oneHuBaHus MO1yJbHOT0 KOHTPOJISI

Homep 3apanus KoanuectBo 60a/1i10B
1 10
2 5
Bcero 15

10. OBPA3ELl DK3AMEHAIIMOHHOI'O BUJIETA

IOy BIIO «IOHEIIKA HAIIMOHAJIbHbIIA YHUBEPCUTET»
YHU «OxoHOMUYECKasi KNOSPHETHUKA»

Hanpaenenue noocomoexu:  27.03.05 Hunosamuka

Ipoghuns: oowu

Ilpocpamma noocomosku: boaxanaepuam

Cemecmp 3

Yuebnas oucyunnuna QDu3uka u ecmecmeo3Hanue
BUJIET Nel

1. I[IpeobpazoBanus ["anumnesi. 3aKoHbI IBMKCHUSI B HEMHEPLIMOHHBIX CHCTEMaX OTCYETa.
[Tone ckopocteit. JluHuu U TpyOKH TOKA. YpaBHEHHE HEPA3PHIBHOCTH.

OnpenenuTh HAMMEHbIIIEE BO3MOXKHOE JTABJICHUE UICATTHHOTO Ta3a B MPOIIECCe, KOTOPbIi
IIPOUCXOuT 110 3akoHy T =Ty + aV? rae Tou o -KOHCTaHTBI

YTBepKIeHO Ha 3aceaHnu Kadeaphbl ooueit pusuku u OUOaKmuKu (uzuxu

npotokout Ne ot « _ » roja
3aBenyromui kadeapon
DK3aMEHATOP

Kpurtepun oneHnBanus 3K3aMeHa

Homep 3a0anusn Konuuecmeo 6annoe
1 20
2 20
3 10
Bcezo 50

11. OBPA3EILl TECTOBOI'O 3AJJAHUA

PaGota cunsl F ma mytH § ompenensercs kak:
1. 4=|F.5] 2. 4=

3 4-F 4 A=FS
S

|
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12. KPUTEPUM OHEHUBAHUA

[To xypcy mpezanonaraercsi MpoBeAeHNE MPOMEKYTOYHONW aTTECTAllMM B BUJE BBIMOTHEHHUS
1ab0paTopHBIX paboT, MOAYIHHOTO KOHTPOJIS U 3a4éTa (9k3aMeHa). MOIyIbHBIN KOHTPOIIb, 3a4ET U
9K3aMEeH MOTYT MPOBOAMTHCS KaK YCTHON WM MUCBbMEHHOH (opme mo Ouneram, Tak U B Gopme
TCCTUPOBAHMUA.

HroroBas oneHka Mo KaXXAOMy MOJAYIIO ONpelessieTcss Kak cymma OamioB, HaOpaHHBIX
CTYJICHTOM B T€UEHHUE CEMECTpa MO KaXKJIOMY COJIEpPKATEIHbHOMY MOAYJ0, UTOTOBOIO KOHTPOJIS U
CEMECTPOBOT0 dK3aMeHa.

Pacnpeoenenue 6annos, Komopuie Mo2ym noayyums cmyoeHn vl
6 npoyecce u3y4eHus OUCYUnIUHbL

Mooyns 1
Jabopamopnvie | Moodynvuuiii Tecmogvtit Konmpons Hmozoswiit Bcezo JHonoanumensvno
pabomol KOHmMpOJip (konmponvHnas paboma) KOHMPOJib 30 AKMUBHOCHIb
21 15 14 50 100 0o 10
Mooyns 2
Jabopamopnvie | Moodynvuuiii Tecmogwlit Konmpono Ikzamen Bcezo | dononnumensvho
padomul KOHMPO.J1b (Konmponvhasa paboma) 3a AKMUBHOCH b
21 15 14 50 100 00 10
Bun 3anarusa 3HaHue, YMEHHUE U HaBBIKU bamier
1. |{JTaGoparopHas JlaGopaTopHass  paboTa  BBIIIOJIHEHA  CaMOCTOSTEIBHO, 1
pabora (MaKCHMyM | IPOBEJICHBI BCE HEOOXOIUMBIC HCCIICIOBAHUS, OOBSICHCHBI
3 Oaya) e HCCIEJOBAaHUH M METOJHMKA BBIITOJHCHUS PaOOTHI,

IOJIYUYCHBI  MPAaBUJIBHBIC  PC3YJIbTAaTbl, BBIIIOJHCHBI BCC
HeO6XOI[I/IMBIe pacCyCThl, I‘pa(bI/IKI/I. CI[CJ'IaHHLIC BBIBOJBbI.

Paccmorpena Tteopusi sBIEHUSA, KOTOPOE HCCIEAYETCsS B 1
pabore.
[Tomy4yens! TeopeTnueckue (GOPMYIbI, KOTOPbIE OOBICHIIOT 1

JaHHOC SABJICHUC. C)ICJ'IaHBI BBIBObI OTHOCHUTCIIBHO
MPHUMCHCHUS TCOPCTUICCKUX 3HAHWM Ha ITPAKTHKE.

2.|CemecTpoBbIit UETKO M TOJHOCTBIO 3HAaET BECh O0BEM MPOrPaMMHOIO

JK3aMeH MaTepuana. 3HaHUS TIIyOOKHe, TNpOYHbIE, OOOOIIEHHBIE,

(3a orBer Ha oxauH cucremMHble. He nmomyckaer ommMOOK B U3JIOKEHUU 20

TEOPETUYECKUI U3Y4EHHOro Marepuana. J[eMOHCTpHUpYyeT MOJIHOTY OTBETOB

BOIIPOC MakcuMyM 20| Ha JOIOJIHUTENbHBIE U YTOUHSIOIIKME BOIMpOCHl. Briienser

6aJ10B) IJIABHBIE TIOJIOKEHWSI B M3YyYEHHOM MaTepuajge M He
3aTpyaHSIETCSl MPU OTBETaX HAa BUJOU3MEHEHHBIE BOIIPOCHI. 10

Moy/IbHBIN CB00O/HO MPUMEHSET MOJyYeHHbIE TEOPETUYECKHUE 3HAHUS

KOHTpOJIb (32 oTBer | NP PEIICHHUH NMPAKTHYECKHUX 3a/1a4

Ha ofHH . B oTBeTe mpHUCYTCTBYIOT HECYILIECTBEHHBIE, BTOPOCTEIIEHHBIE

TCOPETHICCKIH YIYLIEHWs] B OCHOBHOM IIpH IPaBWJIBHOM OTBETE. 3HAeET 18

BOMPOC MAKCUMYM CYIIIECTBEHHBIE MPU3HAKU TMOHSTHUH, SIBJICHUIA,

10 6amnos) 3aKOHOMEpHOCTEH, cCBsize Mexay Humu. CBoOOIHO
aHAJIM3UPYET, JeNaeT BBIBOJABI, HCIPABISET JONYIIECHHBIE 9
omnOku. [IpuMeHsieT 3HaHMA B HECKOJBKO H3MEHEHHBIX
CUTYaIUsIX.
3HaHUA JOCTAaTOYHO IOJIHbIE. MOXET NPUMEHATh 3HAHUS B 16

HCEKOTOPBIX CTaHJAPTHBIX CUTyaluiaX. YcranasauBaeT
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CYLICCTBCHHBIC CBA3U W 3aBUCUMOCTH MCKAY SBJIICHUAMMH.

OTBeT TOJIHBINA, MPABWIBHBIA, JIOTHYECKH OOOCHOBAHHBIM, 8
XOTSI €My HE XBaTaeT COOCTBEHHBIX CYXJICHHUH
[IpaBMiIbHO, JIOTMYECKU IMOCIEAOBATEIHHO BOCIPOU3BOIUT 14
TEOPETUYECKUN MaTepuail. YMEET IPUBOJIUTH OTAECIbHBIE
MPUMEPbI 7
JIeMOHCTpUpYET YCBOEHME OCHOBHOIO MAaTe€pHalla, OJIHAKO 12
TpeOyeT MOMOJIHUTENbHBIX M YTOUYHSIOIIUX BOIPOCOB MJIs
IOJIHOTHI OTBETA 6
B oTBeTe MpHCYTCTBYIOT CYIIECTBEHHbIE OMIMOKHM, HETIOIHOE 10
OCBEILEHUE TeMbI, HEYETKOCTh U ITyTaHUIIA. 5
3HaeT NPUMEPHO MOJOBUHY MaTepHaia. 8
4
3HaeT TOJBKO  CYIIHOCTh Bompoca. Bocmpou3Bogut 6
OTHeNnbHBIE  (parMeHTsl ~ Marepuasa C  HOMOIIBIO 3
JK3aMeHaTopa
Hesnanune warepuana. YacTUuHble OTBETHI Ha MPOCTHIC 2
BOIIPOCHI (HOPMATILHOTO 3HAHUS 1
.|CemecTpoBbIii PaccmoTpen  ¢u3nyeckuil CMBICI 3aJaHUS, BBIICHEHBI 3
9K3aMeH ¢bu3nvecKkre 3aKOHBI, KOTOPbIE HEOOXOIUMO MPUMEHSTh TPU
(3a 3amauy Bcero 10 | pemieHuu OaHHOW 3aJayM, 3alUCcaHa CHCTEMa YypaBHEHUH,
0aJIoB) KOTOpast OTIMCHIBACT SIBIICHUE.
Pemena cucrema ypaBHeHUH, nmoiyueHa KoHeyHasi opmyna, 3
[IpOBEJIeHA MPOBEPKA Ha Pa3MEPHOCTb.
MopynbHbIi 2
KOHTPOJIb (32 3a1a4y | TIpoBeaeHHbBIE YUCJICHHBIE pacyeTsl. MOCTPOEHBI 4
MaKCHMYM 5 HeoOXonuMble  TrpadUKH,  PacCMOTPEHbl  MpefeibHbIE
0as1oB) TEPEXOBI. 2
.|KoHTponpHas PaccmoTpen  ¢Qu3nueckuil cMBICI  3aJaHuUs, BbISICHEHBI
pabota (3a ogHO ¢u3nueckre 3aKOHbI, KOTOPblE HEOOXOAUMO MPUMEHATH MpU
3aJlaHue MAKCUMYM | pELIEHMM [aHHOW 3a/Jauyy, 3amucaHa CHCTEMa ypaBHEHUH,
3 Ganna) KOTOpasi ONMCHIBAET SIBJICHHUE.
Pemena cucrema ypaBHeHUH, nojiyueHa KoHeyHasi opmyna, 1
IIPOBEJIEHA MPOBEPKA HA PA3MEPHOCT.
IIpoBenenHsble YHCIICHHBIE pacueTsl. IIOCTPOEHBI 1
HeoOXonuMble  TrpadUKH,  PacCMOTPEHbl  MpejAeibHbIE
IEPEXO/IbI.
.|\lortomHUTENbHBIE Ctporoe BeITIOJIHEHHE rpaduka ydeOHOTo mporiecca. 3
OasIsl 3a aKkTHBHYyIO PabOTy Ha 3aHATHSX, ydactue B pemeHuun | He
3a/1a4, MpaBUIIbHBIE OTBETHI HA TEOPETHYECKHE BOMPOCHI (3a | Oosee
OJTHO 3aHSTHE). 7
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IlIxana coomeemcmeusn 617108 HAUUOHAILHOU WIKATIE

Onenka o Onenka no OueHka 1o rocy1apcTBeHHOM MIKaJIe Onenka no
mkane ECTS 100- (3x3ameH, TuddepeHUNPOBAHHBIN rocy1apcTBEeHHOMI
0a/LIbHOM 3ayer) mKaJe (3auer)
IKaJje

A 90-100 5 (0TAM4YHO) 3a4TEHO

B 80-89 4 (xoporio) 3a4TEHO

C 75-79 4 (xopor1i0) 3a4TEHO

D 70-74 3 (y10BJIETBOPUTEIHHO) 3a4TE€HO

E 60-69 3 (YyIOBJIETBOPUTEIHHO) 3a4TEHO
FX 35-59 2 (HEeyAOBJIETBOPUTEIBHO) HE 3aUTEHO

C BO3MOKHOCTBIO IIOBTOPHOM cllauu
F 0-34 2 (HeyIOBIIETBOPUTEIIHHO) HE 3a4TEHO
C BO3MOXKHOCTBIO ITOBTOPHOM CHAA4H IpU
yCIIOBUU 00513aTeIbHOr0 Habopa
JIOTIOJTHUTEIIHHBIX 0aJIOB

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE YYEBHOI'O IPOLECCA

1.

(e

Jlnist mpoBeieH sl ISKIMOHHBIX 3aHIATUN TpeOyeTcs ayquTopus Ha TPYHILy, 000pyaoBaHHAS
MEJIOBOH MJIM MHTEPAKTHBHOW JOCKOH, MYJIbTUMEUIHBIM IIPOSKTOPOM U SKPAHOM.
Jnst obecrieueHus: 1ab0paTOPHBIX 3aHATHH MO JAHHOMY KypCyY HEOOXOIMMBI CHEIHAIbHBIM

0o0pa3oM 000pyJOBaHHbBIE Ay TUTOPUHI

3. HoytOyk.
4. Boixon B IHTEpHET.
5. Wi-Fi moctym B Koprycax YHUBEpPCHTETA.
6. TexcroBble U 3NEKTPOHHBIE pecypchl HayuHol 6MOINOTEKH YHUBEPCUTETA.
7. CTeHabl.
14. PEKOMEHJIOBAHHAS JIUTEPATYPA
Koa-Bo Hanu4yue
Ne IK3eMILIAPOB B (3JICKTPOHHOM
HaunmeHnoBanue
n/n oudmoTexe BEpPCHHU B
HonHY IbC

OcHognasa n1umepamypa

1. CagenbeB M.B. O6muit kypc pusuxy, T 1 - M.: Hayxka,
1977- 416 c. http://www.ph4s.ru/kurs ob_ph.html (B
CBOOO/IHOM JIOCTYTIE)

2. CagenweB U.B. Kypc oOmieit pusuku. B 4 tomax. M.:
KnoPyc, 2009. - 1856 c.

3. Bonwskenmreita B.C. COoopHUK 3a/1a4 110 001IEMY KypCy

¢busuku: Yueb. mocodue st BTY30B. - 12-e u3 . ucmp.-
M.: Hayka, 1990,- 400 c.

Jlonoanumensnasn numepamypa

CusyxuH [1.B. O0uwmii kypc ¢pusuku, T 1, 2- M.: Hayka,
1990- 526 c.

SABopckuii B.M., ITunckuit A.A. OCHOBBI PU3UKHU:



http://www.ph4s.ru/kurs_ob_ph.html
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VYue6. B 21. T1. Mexanuka. MonekyinsipHas (puzuka.
OnexkrpoauHamuka/ [lox pen F0.M./{uka.-5-¢ u3m.,
crepeot.-M:. DUIMATIINUT, 2003.-576¢c.=ISBNS5-
9221-0382-2
https://may.alleng.org/d/phys/phys61.htm

(B cBOOOTHOM JIOCTYTIE)

3. SBopckuit B.M., [Tunckuii A.A. OCHOBBI (PU3HUKH:
Vue6. B 21. T1. Konebanus u Bonnbel. KBanToBas
¢uzuka.@usnka saapa u 3aeMeHTapHbIx yactuna/ [lox
pen FO.1. luka.-5-e uzn., crepeot.-M:. DUSMATIINUT,
2003.-576c¢. https://may.alleng.org/d/phys/phys61.htm
(B cBOOOTHOM JIOCTYTIE)

15. ”H®OOPMAILIMOHHBIE PECYPCbI

1. bubmuoteka Poccuiickoro rymanuraproro Matepuer-YHuBepcurera // http:// www.i-
u.ru/biblio/

Nudopmanuonnsie 6a3pt PAHXul'C // http://www.lib.ane.ru/online
YHuBepcurerckas oubimoreka onyaiin // http://www.biblioclub.ru/

denepanpHbIil mopran «Poccuiickoe oopazoBanue» http:// www.edu.ru/

HoBoctu Hayku «nemeHTs» http://elementy.ru/novosti_nauki

Caiit [lonHY http://donnu.ru/

Caiit ombmmorexku JlonHY http://library.donnu.ru/

N U R W

16. TIPOTPAMMHOE OBECIIEYEHHE

1. Windows 7 PRO (xopmnioparusnas nunensus JOHHY Ne 46484614);

2. Microsoft Office (kopnoparuBnas smuen3us JJOHHY muuensus Ne 46472919);

3. Microsoft Visual Studio (sunensus nporpammsl DreamSpark 1ist BeICIIMX y4eOHBIX
3aBeICHUN);

4. JIuuensuu GPL, Apache, BSD muis cB0O01HOTO IpOrpaMMHOro obecrieueHusi: AHTUBUPYC
Kacnepckoro, Adobe Acrobat Reader, xPDF, Paint.NET.

Pabowas mporpamMMa paccMOTpeHa W TIepeyTBEpXKJE€HAa Ha 3acemaHu Kadeapsr
n3MeHeHussMu (0e3 u3menenuii) Ha 202 TO/I.
[Tpotokon 3acenanust kadeapst Ne oT . 3aB.xadenpoit

PaGouast mporpamma paccMOTpeHa U TEpeyTBEpXkJeHa Ha 3acelaHuH KadeIpbl

n3MeHeHussMu (0e3 usmenenuii) Ha 202 TO/I.

[Tpotokon 3acenanust kaheapst Ne oT . 3aB.xadenpoit

PaGouass mporpamma paccMoTpeHa M TepeyTBEp)KIeHa Ha 3aceJaHuu Kadeapsl
n3MeHeHussMHu (0e3 n3meHeHui) Ha 202 TOJI.

[Iporokon 3acenanus kapeapsl Ne oT . 3aB.kadenpoii

PabGouass mporpamma paccMoTpeHa M TEpeyTBEpKIeHa Ha 3aceJaHuu Kadeapsl
n3MeHeHussMHu (0e3 n3meHeHui) Ha 202 TOJ.
[Iporoxon 3acenanus kapeapsr Ne oT . 3aB.kadenpoii
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