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1. IEJIM OCBOEHUS IUCHUITJIMHBI

Llensamu  ocBoeHHs AMCUMIUIMHBL  «Du3uka» asnsercs obecneuenue Oyayuiero
crenuanucTa HayyHol (usuueckoit 0as3oi, Ha KOTOpOH B BbICLIEH TEXHHYECKOH LIKOJIE
CTpOMTCs OOIIEHHIKEHEPHAs M crielManbHas nojarotopka. [locnegosarensioe usyuenne pusukn
BbIpabaThiBaeT Creuu(pHYECKHid MeTOJ MBILUICHHS, (H3HYECKYIO MHTYHMIHIO, KOTOphIE
OKa3bIBAlOTCA BECbMa IUIOJOTBOPHBIMH M B JIDYIHX Haykax. CreunuaJucTbl, MOJY4YHBLIHE
IHPOKOe (PU3HMKO-MaTeMaTHyeckoe o0pa3zoBaHHe, MOIYT CAMOCTOATENIbHO OCBAWBATh HOBbIE
TEXHHYECKHE HalpaBJIeHus, YCHemHo paboTaTh B HUX, JIETKO NEPEXOJUTh OT PELUeHHs OJHUX
3a7@4 K JIPyraM, MCKaTh HECTAHJAPTHBIE W HETPAJMIMOHHBIE MYTH, YTO OCOOEHHO BaXKHO JUIsA
npoeccHoHaNbHOH MOOHIIBHOCTH CIIELMAIMCTOB B YCIIOBUSIX YCKOPEHHOIO pa3sBUTHS TEXHHKH.

3apaum AMCUMILIMHBE:

® TeopeTHYeCcKas NMoAroToBka B obnacth (Gusnku, nos3ponsiomas OyayIMM HHIKEHEpam
OPMEHTHPOBATLCA B MOTOKE HAayyHOH M TexHHueckod vH(popmauun u obecrieunBaiolias UM
BO3MOXKHOCTb HCIOJIb30BaAHHUsA HOBBIX (DU3MYECKHX MMPHHLMIOB B TeX 00JIacTIX, B KOTOPBIX OHH
CIELHAJIM3UPYIOTCH;

® (opmMupoBaHHE HAYYHOrO MBILUICHHS, B YaCTHOCTH IPABHJILHOIO NOHUMAaHHs IPaHMIL
NPUMEHHMOCTH Pa3/IMYHBIX (H3MUYECKUX TOHATHH, 3aKOHOB, TEOPHH M YMEHHs OLICHHBATH
CTENEHb JOCTOBEPHOCTH PEe3YJIbTATOB, MOJYYEHHBIX € MOMOIIBIO IKCHEPUMEHTAIBHBIX HJIH
MaTeMaTHYeCKHX METOI0B HCCIIe/I0BAHuS,

e BLIpabOTKa NMPUEMOB M HABBIKOB PELUEHMI KOHKPETHBIX 3a/Jay M3 pasHbIX obnacrei
(pU3MKH, TOMOTralOIINX CTY/ICHTaM B JIajIbHEHIIEM pelaTh HHKEHEPHbBIE 3a1auu.

03HAKOMJIEHHE CTYJIEHTOB C COBpPEMEHHOH HayuyHOH anmnapatypoil v BelpaboTKa y HHX

HAayaJlbHBIX HABBIKOB ITPOBEIEHHUS 3KCIIEPUMEHTAIbHBIX HAYYHBIX HCCIIENOBAaHUI pa3IMYHbIX

(HU3MYECKNX SBJICHHI 1 OLIEHKH MOTPELIHOCTENH H3MEPEHHIA.

2. MECTO JUCHHUIIVIMHBI B CTPYKTYPE OITOIT BO

Baxknas unenb Bpiciiero oOpa3oBaHusi — MOJYYHTh HAYYHOE NPEACTaBJICHHE O MPUPOLIE H
Metozax ee nosHaHus. Pu3Mka Kak Bedyllas HayKa O MNPUPOJE HIPaeT IJIaBHYKO poJib B
JIOCTHIKEHHH ITOH LIEJIH.

JlucuunimHa «Dusuka» orHocurcs K OasoBoit wyactu Osoka b.l  ocHOBHOIA
npodeccuoHaibHOW 00paszoBaTenbHON nporpamMmel.  M3yuenue AUCUMIUIMHBI TPOXOJUT B
MEepBOM H BTOPOM CeMecTpax.

M3yuenue AUCUMIUIMHBI [peAriosiaraeT HaIHYHe Y CTYACHTOB (yHJaMEeHTaIbHBIX
MaTeMaru4eckux 3HaHui. JUis ycneumHoro ocBoeHust Kypca (M3MKH CTyJeHTaM HeoOXOAMMO
3HATH CJICAYIOLINE pa3/iesibl BHICILIEH MAaTEMAaTHKH

1. JuddepenunanbHoe HCUHCICHHE.

]/IHTC]”[DEUI!:HOC HCYHUCJICHHE.
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3.  AHajuTHYECKas reoMeTpHs U JiMHeiiHas anrebpa.
4.  Pansl
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DJIeMEHTBI BEKTOPHOI'O aHaJn3a.




6.  OYHKUHH KOMIUIEKCHOI'O IEPEMEHHOT0.
7. Juddepenunancupie ypaBHeHHS.

DNIEMEHTBI TCOpPHH Bep()H'l‘HUCTCf:I M MaTeMaTH4YeCKOH CTAaTHCTHKH.

. KOMIIETEHUUH OBYYAIOUWETI'OCS, ®OPMHUPYEMBIE B PE3YJIBTATE

OCBOEHMUSA JUCHUITIJIMHBI (MO/YJIS)

[Tocnenoparensnoe n3yvenne Gpu3nuku BeIpabaThIBaeT CCHUPUUCCKHHA METO MbILIICHHUS,
(pu3HYeCKyI0O HHTYMLIMIO, KOTOPBIE OKA3bIBAIOTCH BeChMa IJIOJIOTBOPHBIMH M B JPYrHX HayKax.
CreuuanucTel, IMOJyYMBIIHE IIMPOKoe (u3nko-maremaruyeckoe oOpazoBaHHe, MOTYT
CaMOCTOSTEIbHO OCBAMBATHL HOBBIC TEXHHYECKHE HANPABIICHH, YCIEIHO paboTarh B HUX, JIETKO
NEPEeXOUTh OT PpelleHds OJIHMX 3ajay K pEIIeHUI0 JPYruX, MCKaThb HECTaHJapTHbIE H
HETPaJULMOHHBIE TYTH, 4YTO OCOOEHHO BaXHO I NPO(GECCHOHATLHOW MOOHILHOCTH
CHELHATUCTOB B YCJIOBHAX YCKOPEHHOTO pa3sBHTHsA TEXHHKH, KOT/la aMOPTH3aLUsl JOCTHHKEHHH
KOHKPETHBIX Y3KOCIELHAIBHBIX 3HAHUI MPOUCXOUT YpE3BbIYaHHO OBICTPO.

B pesynbrare oCBOCHHMA JMCUMILUIMHBI oOyuaroumiics no/pkeH obnanarh ClaeAyIOUHMH
KOMIICTEHUMAMM:
CIOCOOHOCTLIO TIPEJACTABNIATL  AJICKBATHYIO COBPEMEHHOMY YPOBHIO 3HaHHWI HayudyHYIO
KapTHHY MUpa Ha OCHOBE 3HAHUs OCHOBHBIX IOJIOKEHHMH, 3aKOHOB M METOIOB €CTECTBEHHBIX
Hayk 1 Marematuku (OIIK-1) ;

cnocoOHOCTBIO K caMoopranu3anuu 1 camoobpasosanuio ( OK-7).

B pesyabrare ocBoeHusi Gu3MKH o0yqarwmmiics J0/UKeH JIEMOHCTPHPOBATH CIEAYIOIIHE

pe3ynbTaThl 00pa3oBaHus:
1) 3uare(OIIK1):

(ynaamMenTaibHble (U3HYECKHE TOHATHS, 3aKOHBI, U TEOPHH KJIACCHUYECKOH W COBPEMEHHOM
(DM3UKH; YUCIICHHBIE TTOPAIKY BEJTUYHH, XaPAKTEPHBIE JUIsl PA3THYHBIX Pa3/esioB QHU3HKH;

OCHOBHBIE 3AKOHBI M TIPHHLMUIIBLL, KOTOPLIM IOAYMHAETCH I[OBEJACHHE pazHoOOpa3HbIX
(HU3HIECKNX MOJENCH, a TAK#ke, BLITEKAIOIINE W3 ITHX 3aKOHOB CJIEACTBUS M BO3MOXKHOCThH HX
IPUMEHEHHS Ha IPAKTHKE;

TEOPeTHYEeCKHE METO/IbI MOCTPOEHHS peLIeHHs pa3HooOpasHeIX 3a/1a4 110 (PU3HKe H METOIbl U
IPHHIMIILI TTOCTAHOBKH KCIIEPUMEHTOB B (pusHuKe;

OCHOBHBIE METOIbI KOMITLIOTEPHOI (PU3UKH;

OCHOBHBIE MIPUHLUIIBI CBA3H (PH3UKH € IPYTHMHU HAYKAMH;

HCTOPHIO Pa3BUTHA (PU3HKH;

BKJIaJl OT€YECTBEHHBIX M 3apyOEkKHBIX YUEHBIX B pasBUTHE (PUIHMKH.
2) ¥Ymern(OIIK-1):

MOHATH TOCTABJICHHYIO 3aJa4yy; OPHEHTHPOBATLCS B KIACCHYECKHX M COBPEMEHHBIX
nocraHoBKax (pyHJIaMeHTabHBIX M MPUKIAIHBIX (PU3HYECKUX 3a/iavax,

IPOBOJIUTE (PU3HUECKHH aHATHM3 NPAKTHYECKUX 32124,

nproGpeTaTs HOBbIE HAYYHBIE H IPAKTHYECKHE 3HAHUS, OMTHPAsCh HA METO/IbI (PU3HKH;

[POBOAUTL 9JKCIEPUMEHTHl M 00paboTKy JaHHBIX € HCIOJIL30BAHHEM COBPEMEHHBIX
HHQOPMALMOHHBIX M KOMIBIOTEPHBIX TEXHOJIOIMH, JenaTh [paBH/IbHbIE BLIBOJbI W3

COIIOCTABJICHHA PE3YJIbTATOB TCOPHUH H DKCIIEPHMCHTA,




LIMPOKO HCIIONIB30BaTh HAY4HYIO, CIIPABOYHYIO JIMTEpaTypy, HHTEpHET-HH(popMaluio B
Pas/IM4YHBIX BHAaX JACATCIIBHOCTH,

NPUMEHATH HAYKOEMKHE TeXHOJIOTUH U NAKeThl TPOrpaMM Ul pelieHus MPUKIaJHBIX 3a/1a4 B
obnactu pU3MKK 1 B Ipyrux obnactsax npodeccnoHaIbHOR 1eATEIbHOCTH.

3) Baragerns(OK-7):
MaTeMaTHYECKHM amnnapaToM COOTBETCTBYIOLIMM  TEOPETHYECKHMM METOJlaM Kypca
obuieit puzukm;

METOJaMH aHaJIM3a U pelleHus 3a/1ay 110 pU3nKe;

annapaTtoM MHTErpaJbHOTO HCYMCICHHA Ul PELICHMs pas3/IMYHBIX 3a/a4, BO3ZHHKAIOUIMX B
(dHu3HKe, TEXHHKE, IKOHOMHKE,

METOJaMH HCIIOJIb30BAHHS KOMIIBIOTEpa, WHTEPHET-TEXHOJIOIHI NpH pelleHud 3aJa4y Mo
(hu3HKe;

HaBbIKaMu paboTel B COBpeMeHHOH (u3nueckoit nabopaTopuu, METOAUKOH MOCTAHOBKH M
npoBeieHUsl (PU3MUECKOr0 HKCIICPUMEHTA, HABBIKAMH IpaMOTHOH 00palboTKH pe3y/bTaToB
OMBITA U COIOCTABJICHUS UX C TEOPETHYECKUMHU JaHHBIMMU;

HABBIKAMU CaAMOCTOATENILHOIN paboTel; HaBBIKaMH ocBoeHusl Oonbinoro o6néma nudopmaluu

H PELICHHA CJIOKHBIX H HECCTAHIAPTHBIX 3a/1a4.




4. CTPYKTYPA U COJAEP)KAHHUE JTUCHUITJIMHDBI

OOwas Tpy10€MKOCTE AUCUUIUIMHEI cocTapiseT 11 3auéTHbix exunun (3964acos).
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Temarnyeckuii 1J1aH JHCHHILIHHBI
I. Mexanuka

1. Beenenwue. [Ipeamer ¢puzuku. Metoap! ¢pu3Hueckoro UCCieN0BaHMs: OMBIT, THIIOTE3A,
IKCIEPUMENT, Teopui. Baxueimue sransl ucropuu Gpusmuku. Posib GU3HKK B pasBUTHH TEXHHKH
M BIIMSHHE TEXHUKH Ha pazBuTHe Gusuku. Ponbs ¢usmku B craHoBnennn nuxeHepa. Cessb
Gu3MKK ¢ ApYrUMU HayKaMHu. YCIieXu coBpeMeHHOM Gu3uku.

2. HekoTopeie cBe/ileHust U3 MaTeMaTUKH. PoJib MaTeMaTHKU B U3y4eHHH Pu3uku. OyHKIHH
H UX npoussBojHbie. MHTerpuposanue. O cMbIcie NPOU3BOJAHON U MHTErpajia B NPHIIOKEHHH K
(U3MYECKUM 3aauaM. DJIeMEHThI BEKTOPHOM anreGphl: onpejie/ieHne BEeKTopa, ClOkKeHHEe
BEKTOPOB, YMHOXKEHHE BEKTOPOB, Au((epeHHpOBaHne BEKTOPHLIX BEJIMYHH.
Juddepenumanbibie ypaBHeHus. DIIeMEHTApPHbIE CBEJICHUS U3 TEOPUN BEPOSTHOCTH.

3. KunemaTHka 1nocrynareiabHoro JsmxeHus. Knnemaruka Kak pasjiesl MeXaHHKH.
Mexannueckoe JABHKEHHE KaK npocTeiinas Gpopma JABHKEHHS MaTepun, MarepuaibHas TouKa
(uvactuna). Cucrema orcuera. Muepruaibubie cucteMsl otcyera. Pagnyc-sexrop. [punimn
OTHOCHTENBHOCTH ['anuuiess. Tpaexktopus. Paanyc KpuBH3HbI TpaekTOpuH. JIMHElHAA CKOPOCTD H
JMHEHHoe yekopeHue. TaurenuuaibHoe 1 HopMasibHOe YCKopeHHst. CBA3b MeKy JTMHEHHBIMH 1
YIJIOBBIMH KHHEMATHYECKUMH BestHuruHaMi. TloctynarenbHoe ABHKEHHE TBEPIOTO Tela.

4. luHamuKa 1MOCTYNaTeabHOro JiBnxkeHus. Jlunamuka kaxk paszaen Mexanuku. Ilepssiit
3aKkOH HbIOTOHA M MOHATHE HHEPLUHAIBLHON cHcTeMbl oTcyeTa. Bropoi 3akon HeioToHa 1
IIOHATHE CHUJIbI, MACCBl U UMITyJIbCa. Y paBHeHME JBHKeHUA. TpeTuii 3akon HeroToHa 1 nipesenbl
ero rnpuMeHuMocTH. HemHepuuanbHbie cucteMbl oTcueta. AOCOMIOTHBIE H OTHOCHTENIbHBIE
cKopocTh U yekopenue. Cuibl uHepuuu. Llentpobexnas cuna. Cuna Kopuosnuca. Cucrema
MaTepuaibHBIX ToYeK. LleHTp nHepuun (1eHtp Mace). Teopema 0 IBHIKEHHH LIEHTPA HHEPLIHH.

d; Bpag;m‘enbnoe JABHKCHHC TBEPJAOIro TCa. [TonsaTHe abCONIOTHOIO TBEPAOro TeEja.

MomenT cunbl. MoMenT umitynsca. Moment nnepuun. Teopema lllteiinepa. Ypasnenue
MOMEHTOB (CBSI3b MOMEHTA HMITYJIbCA C MOMEHTOM CHJIBI). Y paBHEHHE BpaIllaTeIbHOro
JBHIKEHHUS TBEPAOro Tesla OTHOCHTENIBHO HeMOABMKHON ocH. KnHeTnyeckas sHeprus
Bpalaoierocs Teepaoro tena. 'mpockonuyeckuii adpexr. CrobopHbIE OCH.

6. 3aKOHBI COXpaHEHHs. 3HAUECHHE U CO/ICPIKAHUE 3aKOHOB COXPaHEHHUs B MEXaHHUKe. 3aKOH
coxXpaHeHus HMITy/bca. OJHOPOIHOCT NMpOCcTpaHcTBa. PeakTusHoe JIBHKEHHE. 3aKOH
cOXpaHeHuss MOMeHTa umnyJjbca. M3orponus npocrpancrsa. Pabora, sHeprus, MOIHOCTD.
CBaA3b MEKIY NOTEHIHAILHOMN sHepruei 1 cuioii. ITonstue cunosoro nosa. Koncepparusubie v
HEKOHCEPBATHBHBIE CHJIbL. 3aKOH COXpaHEHHs SHEPruu B Mexanuke. OJIHOPOIHOCTh BPEMEHH.
KoncepBatuBHas U JUCCHITATHBHAA CHCTEMBI.

7. DneMeHThbl MeXaHUKHU KUAKocTel u razos. O0mMe cBOUCTBaA JKHJIKOCTEH M ra3os.

Ypasnenue asixenus B popme Diinepa. [Tone ckopoctei, nuHUK U TPYOKH TOKa. Y paBHEHHE
Hepas3pelBHOCTH. Y paBHenue bepryim. Cucrema ypaBHeHH# ra3oiMHaMUKH. BA3KOCTD.
Teuenue Bazkoii xuakoct. Gopmya [lyaseitns. Jlamunapublit 1 TypOyIeHTHBIH PEXHMBI
teuenus. Llupkynsinus ckopoctu. [loreHunansHoe U BUXpeBoe JABHKEHUS. [IBHIKEHHE TEl B
KHIAKOCTAX M razax. Teopema JKykoBckoro.




8. DIleMeHTBI crenHanbHON TeOPUH OTHOCHTEILHOCTH. [IpHHLIMIT OTHOCHTENILHOCTH
Oitniureitna. Posbk ckopocetu csera. [locrynar nocrosHeTBa ckopoctu cgerta. [Tpeobpazosanus
Jlopenua. JlopeH1eBo cokpalleHne JUIMHBI U 3aMe/JICHHEe BpeMeHH. PessiTHBUCTCKUI HMITYJIBC.
Bsaumocss3b maccel W aHepruu. Jledext mace. Dneprus csizu. COOTHOIIEHHE MEXKIY TOJTHON
IHEpPrueit ¥ UMIYJILCOM YacTHILbl. ['paHuIla NPUMEHUMOCTH KJIACCHUYECKOH (HBIOTOHOBCKOH)

MEXAaHHKH.

II. OcHOBBI MOJIERYJISAPHOI (PHIHKH H TEPMOAHHAMHKH

9. MonekynspHOo-KHHETHYECKas TeOpUs HeanbHOro raza. OCHOBHBIE MOJI0KEHHS
MOJIEKYJISIPHO-KMHETHYECKOH TeOpHH BelecTBa. MUKPO- 1 MAKPOCOCTOSHUS CUCTEMBI.
Makpockonuueckue napamerpsl. [Tonstue uieanbHoro raza. MojekysipHO-KHHETHYECKOE
TOJIKOBaHHE TemIepatypbl. Yncno creneneii cBo6OAbI MOJEKyYIIbl. BHYTpeHHss JHeprus
MJIeaIbHOTrO rasa. 3aKoH paBHOpacIpe/ie/eH!s YHEPIuK 110 cTeneHsm cBoOo/ b, Jlapnenue rasa ¢

TOYKH SPBHM}I MOJ[GK)’JI}IpHO-Kllee'l‘ld‘-lCCKOl:'l TCOPHH. OcHoBHOE YpaBHEHHUE MOJIEKYJIAPHO —
KHHETHYECKOH TeopuH. Y paBHEeHHE COCTOSIHUA WeallbHoro rasza (ypasuenue Knaneipona —
Menneneesa) .

10. DneMeHTHI K1acCH4ecKOi cTaTHCTHKH. JIHHAMHYECKHE U CTATHCTHYECKHE
3aKOHOMEPHOCTH B (prsuke. CTaTHCTHYECKHIT METO HecieioBanus cucteM. Paszosoe
NpOCTPaHCTBO, (pazoBas Touka, (pasopas sdeika. [TonsaTue o pyHkuMHu pacnpeneacHus.
Crarucriueckoe ycpennenue. Pacnipenenenne Makcpenna (pacnpesiesieHue MOJIEKYJI MO
a0CONIOTHBIM 3HauYeHUsIM ckopocTH). CpeaHue ckopocTu Mosekyll. bapomerpuueckas ¢popmyia.
Pacnpenenenue bonbimana. Pacnpenenenne Makcsenia — bonbimana.

11. Peanpubie razpl. CHIIbI MEXKMOJIEKYJIIPHOTO B3aUMOJCHCTBHS B ra3ax. Y papHeHne Ban-
nep-Baanbca. M3oTepmel peanbHoro raza. MeracrabuibHble cocTosHus. Kputuueckoe
cocrosuue. BHyTpeHHsis sHeprus peasbHoro rasza. Ddpdexr xoyns — Tomcona. Cxxmkenue razon
U [IOJIyYEHHUEe HU3KHUX TEMIIEpaTyp.

12. CroiicTBa XXUAKOCTEH. XapakTeprUCTHKA XKUIAKOro cOCTOSIHUA. CTPOCHHE KUIKOCTEH.
bmxauii nopsaok. [ToepxHocTHoe HaTskeHHe. CHITBL, BOZHUKAIOIIME HA KPUBOH MTOBEPXHOCTH
sxuakoctr. Popmyna Jlannaca. Yenosus paBHoBecHs Ha rpaHuie AByx cpea. Kpaesoii yroJ.
Cmauusanue. KanujuisipHeie siBICHHUS.

13. CpoiicTBa TBepABIX Te]. AMOp(HBIE H KpUCTaJUIHUecKue Tena. Kpucrammnyeckas
pewerka. Jlanpuuii nopsigok. Ynpyras u niacrudeckas aepopmarmu. 3akon I'yka. Jledexrsi B
Kpucramiax. JKuakue KpucTauibl.

14. ®aszosble pasHoBecus ¥ (hazosele nepexo/ipl. Paspl BelecTsa. Y CJIOBHS PaBHOBECHS
¢as. Ucnapenue n konaencauns. [lnaBnenue n kpucranimsanus. Y pasaenne Knaneiipona —
Knaysuyca. ®asopas quarpamma (Juarpamma coctosinus). Tpoiinas Touka.

15. DyieMeHThl TEOPUHU CTONKHOBEHHHN. [ToHsATHE CTONIKHOBEHHS. YIIpYroe U HEYIpyroe
croikHoBenus. [IpunensHoe paccrosuue. Paccesnue yactui. Cpeanss JuiiHa cBOOOIHOTO
npobera. [IpuHUMI J€TAIBHOTO PABHOBECHS.

16. DnemenTsl Guzuueckoit kunetuku. [lousitne o puszndeckoit kunetuke. HepasHoBecHbIe

cucrembl. Bpems penakcaunn. Ssnenns nepenoca. Juddysnsa. Kooppuument nuddysun.




TennonposogHocts. KoapuumeHT TenionpoBoAHOCTH. Bi3KocTh (BHYTpEHHEE TPEHHE).
Koappuuuent Baszkoctu. JlnHamuueckas 1 KHHEMaTHUECKas BA3KOCTb.

17. Ileppoe Hayano TepMoMHaMuKH. CTaTHCTHUECKHIA M TEPMOIMHAMHUYECKHIH METO/IBI.
Tepmonnnamuueckas cucrema. Tepmoaunamuueckuit mpouece. OCHOBHBIC TEPMOAMHAMUYECKHE
MOHATHSA: BHYTPEHHAA dHeprus, pabora, temiora. GopMyIMpoBKH NepBOro Havyaia
TEPMOIMHAMUKH. Y paBHEHHE [1ePBOro Havaua TepMoAMHAMHUKH. TernoémMkocTs. 3aBHCHMOCTE
TEIJIOEMKOCTH MICAILHOTO rasa oT BuJa npouecca. Popmyna Maiiepa. PabGora, coBepiuaemas
rasoM MpH u3ornporeccax. DHTanbnus (Tenaosas GpyHkuus). AxnabaTHueckuii npouece.
TennoéMKoCTh TBEP/ILIX TEJI.

18. Bropoe Hayano TepMoAuHaMUKH. PaBHOBECHBIC M HEPABHOBECHBIE COCTOSHHS
cucrembl. OBpaTtumele ¥ HeoOpaTumble npouecchl. Kpyrosoii npouece (unki). @opMyaupoBKu
BTOpOro Havajia repmoauHaMuku. Lukin Kapuo u ero KII/I ais upeansHoro rasa. Tennoseie
JIBHraTesId M X0JI0HIbHbIE MaltuHbl. Makcumansneiit KI1/] rerutoBoro asurareis. DHTpomnus.
CratucTiueckuii Bec (TEpMOJIMHAMHYECKAs BEPOATHOCTE). 3aKOH BO3pacTaHus SHTPOIHH.
CrarucTHyecKoe TOJIKOBaHHE BTOPOro Havalla TePMOIHHAMHUKH.

I1. DaekTpH4yecTBO H MArHETH3M

19. DnemenTe! Teopuu 1101, CKasipHbie 1 BEKTOpHBIE 110Jisi B (pusuke. I'pajguent
CKasIpHOro noJust. Jluseprenuus sexropuoro mnojs. Porop Bekroproro noss. Onepatop
["amunbrona (onepatop «nabna»). Oneparop Jlannaca («iarmacuan»). Hekotopsle
UHTErpalbHbIE TEOPEMBI.

20. Hanpshxk€HHOCTH I€KTPOCTATHYECKOTO 110JIs B BAKYYME. DJIeKTPHYECKHIH 3apsil.
Coxpanenue 1 HHBapHAHTHOCTD 3apsaza. JluckperHocTs 3apsana. 3akon Kynona. [Tousitue
MEKTPOCTATHUECKOT 0 1oJst. CHiIoBbIe TMHHUM (JIMHUK HanpskeHHOCTH ). [TpuHumn
CYIEPIO3HIIHM dIEKTpocTaTH4ecKuX noJieil. [lotok Bekropa nanpsikennoctu. Teopema [Naycca
JUISL JIEKTPOCTATHYECKOTO 10JIs B BakyyMe U eé cBs3b ¢ 3akoHoM Kynona. /Inddepenuunansuas
dopma Teopemsl ['aycca. [Ipumenenne reopemsl ["aycca s pacyera noJeii.

21. [loTeHuman JIEKTPOCTATHYECKOr0 o1t B BakyyMme. PaboTa cHil 2JIeKTPOCTaTHYECKOro
nosist. LIMpKyIsS1ms HanpsXKEeHHOCTH MNICKTPOCTATUYECKOTO 110718, POTOP HANIpsHKEHHOCTH
3j1eKTpocTaTHyeckoro noJst. IloTeHuuanbHOCTh (KOHCEPBATUBHOCTD) JIEKTPOCTATHYECKOTO
noss. [lorennman. Pasnocts notenuuanos. CeA3b MEKIY MOTEHIHAIOM H HANIPSIKEHHOCTDIO
9JIEKTPOCTATHYECKOrO 1105, Y pasHenue Jlannaca. DiIeKTpHUCCKUNA AUTIONb. DIEKTPUYECKHH
MOMEHT AHI0JIs (MII0JIBHBIH MOMeHT). [loTeHnMan 1 HanpAXKEHHOCTH Mo JAunond. MoMeHT
CHJI, ICHCTBYIOLIMH HA JIMIIOJIb BO BHELIHEM IEKTPHYECKOM I10JIe. DHEPrus U0 B
ANIEKTPHUIECKOM MOJIE.

22. DiieKTpHYecKoe moJie B AuaieKTpukax. CBoOOAHbIE U CBA3AHHBIC 3apsi/ibl B BELIECTBE.

Croponnue 3apsiibl. [Tonspable 1 Henonspuble MosekyJibl. Tunst nanextpukos. Montas,
3JIEKTPOHHAS U OPHEHTALlHOHHAs nospu3atuu. [lorspu3yeMocTs MOJIEKYJIBI.
[onspusoBanHOCTS (BeKTOp nossipu3aiun ). OHOpoaHas U HEOAHOPOAHAN NossApu3alki. CBs3b
MOJIAPH3OBAHHOCTH € MIOBEPXHOCTHOM IIOTHOCTBIO MOJISPH3ALMOHHOIO 3apsi/ia.
JlnonexTpudeckas BOCIIPHUMYHBOCTE BELLECTBA M €€ 3aBUCHMOCTB OT TemrepaTyphl. Teopema
["aycca Juis 27IeKTPHUYECKOro MOJIS B AMAIEKTPHKE. DIIEKTPUYECKOE CMELIEHHE (dNIEKTPHYECKas




HH,[[yKUHH) B JIUDJICKTPHKC. Ilnancrchuqccxaﬂ [MPOHHIACMOCTDL CpeJibI. Brruncnenue
HaIlPsSXKEHHOCTH DJIEKTPUYECCKOIO I10JIS B IH2JICKTPHKE. Fpulmqnme YCJIIOBHA 15
INEKTPHUCCKOIO IMOJIA Ha IPaHHLIC pa3jeia "JIHBIICKT[)HK e J1H3Jle](TpI/!K“. CGI‘HCTOT)HCKT’])HKH.

23. DnekTpHyecKoe 1oJe MpoBOJAHUKOB. Pacnpesienenne 3apsa10B B MPOBOHHUKE.
DNIEKTPOCTATHYECKOE T10JI€ BHYTPH U CHApYKH MPOBOJHHKA. [ paHHYHBIC YCIOBHS Ha rpaHMIle
“IIPOBOJIHMK-BAKYYM . DJIEKTPHYECKHE CBOICTBA NPOBOsiLLeH 000I09KH. DIIEKTPOCTaTHYECKas
3amuTa. Meroa usobpaxkenuii. ['panuyHbIe YCIOBUS HA IPaHUIE “TIPOBOAHUK-AHIIEKTPUK .
NeKTPOEMKOCTh YEJAMHEHHOTO MPOBOJAHUKA, CHCTEMBI ITPOBOJIHUKOB ¥ KOHJICHCATOPA.
DnexTpuuecKas JHEPrusi CUCTEMbl TOUCHHBIX 3apsA0B. DHEPIrus 3apsiKEHHOTO MPOBOJIHHUKA,
CHCTEMBI IIPOBOJIHUKOB M KOHJIGHCATOPA. DHEPrus 2MeKTpocTarndyeckoro nosjs. O0némuas
TUIOTHOCTh HEPIrUH IEKTPOCTATHYECKOTIO MOJIs.

24. T1ocTOSHHBIN DNEKTPHUCCKUI TOK. XapaKTePUCTHKH IEKTPOCTATHYECKOTO TOKA:
TUJIOTHOCTH TOKA, CHJIa TOKA. Y CJIOBHE CYILECTBOBAHHSA IEKTPUUECKOro Toka. CTOPOHHHME CHIIBL
PaznocTh nmoteHuuanos, Hanpskenue, aekrpoapmwiyuas cuna (3/1C). Knaccuueckas
3JIEKTPOHHAS TEOPHSI HIIEKTPOIPOBOIUMOCTH MeTaIIOB. 3akoHel OMa u [xoyns-Jlenua B
auddeperunansHoi Gopme. 3akonst Oma u Jxoyns-Jlenna B maTerpanbHoi popme. 3akon
Owma juist HeoHOpoAHOTO YuacTka nend. [Ipasuna Kupxroga. Herocratounocts kiaccnueckon
IEKTPOHHONH TEOPHH IEKTPOIPOBOJHMOCTH.

25. DnemMenTbl GU3NYECKOH 2EKTPOHUKH. DNEKTPHUYECKHH TOK B BaKyyme. DJIeKTPOHHAs
sMuceus. Pabora BeIX0/1a 31IEKTPOHOB M3 METAJIA. DJIEKTPUYecKUi Tok B rase. [Ipoueccsl
MOHM3alMK ¥ pekoMOnnauuu. PaGora nonnsauuu. [lorenunan nonusauuu. Y papHas
nonusauus. Hecamocrosrenbubii razosblii paspan. CaMocTosTenbHbIH ra3oBelit paspai. Bonbr-
aMmIiepHas XapakTepHCTHKa ra30Boro paspsaaa. Buasl paspsios.

26. [1nazma. Ionsitue o nnasme. CrnocoObl co3anus niasmel. KBasuHEHTPaJIbHOCTD
TU1a3Mbl. DJIEKTPONIPOBOIHOCTS I1a3Mel. JlebaeBckuit paauyc (nebaeBckas jiuHa)
skpanuposanus. [Inazmennas yacrora. HuskoremneparypHas riasma v ee npHMeHEHHe.
BricokoTeMreparypuas miuasma. [Ipobnema ocyiecTBneHus yrnpasisieMoro TepMosaepHoOro
CHHTE3A.

27. MaruuTHOE 110J1€ B BakyyMme. 3akoH Amrepa. Marautnas vHaykuus. 3akon buo —
Cagapa (3akoH buo — Casapa — Jlantaca). [Tonsitue MaruutHoro noss. Ilpuniun cynepnosuumuu
MarHuTHeIX nojeit. Cuna Jlopenua u cuiia Amnepa. BUTOK ¢ TOKOM B MarHHTHOM T10J1€.
MaruuTHbIii MOMEHT. MOMEHT CHJI, JIeHCTBYIONIHI HAa paMKy ¢ TOKOM BO BHELIHEM MarHMTHOM
roJsie. MarHuTHOE 10Jie MPSAMOJIMHEHHOTO B KPYroBOro ToKoB. L{HpKy/sius BEKTOpa MarHu THOM
MHYKLHH. 3aKOH II0JTHOTO TOKa (TeopeMa O UHMPKYJIAIHH HHAYKIIMH MArHUTHOI'O 110J1s) B
Bakyyme. [I[puMeHeHHe 3aKoHa [10JJHOTO TOKA JUlsl pacyeTa MarHMTHBIX 1ojiei. MaruuTHoe rnose
JUIMHHOTO COJICHOUA U TOPOKAa. MarHuTHoe B3auMOIeHCTBHE TOKOB. EMHHIA CHJIBI TOKA —
amriep. Buxpesoe none aBukylierocs sapaaa. MHBapMaHTHOCTD JIEKTPHYUECKOTO 3apsi/ia.
MaruuTHoe 110JIe KaK pesisiTUBUCTCKHI (D deKT.

28. ﬂBH}KeHHC 3apsKEHHON YaCTHUIIBI B AJIEKTPHUYECKOM U MAarHMTHOM I10JIsIX. ,U,BH)KCHPIC

3aPSDKEHHOM YaCTHLBI B AIEKTPHYECKOM H MarHUTHOM 1oJisiX. [IoHsTHe 00 2/1eKTPOHHO# OITHKE.
Dddext Xosvta. YCKOpHTEHN 3apsSHKEHHBIX YaCTHLL.




29. MaruuTHOoe nose B Beuiectse. [TonsiTne MaruuTHOrO MOMeHTa atomMa. MUKpo- 1
MakpoToKu. MonekynsipHble TOKH. HamarunyeHHOCTh (BeKTOp HamMarHMuuBaHus ). MarunTHas
BOCIIPHHMYHBOCTh BELIECTBA H €€ 3aBHCHMOCTh OT TEMIIEPATYpbl. 3aKOH MOJIHOIO TOKa (Teopema
O LMPKYJISALHH HAIPSHKEHHOCTH MarHUTHOTO 110J151) B BeriecTse. Hanpsyk€HHOCTE MArHMTHOTO
noJis B BemiecTse. MaruuTHas poOHULIAEMOCTh cpeibl. MHyKImMa MaruMTHOrO nosis B
BelecTse. ['pannyHbIe yCI0BHs U1 MArHMTHOTO TOJIS HAa IPpaHuLIe pasjiena ABYX cpe/l. Tuibl
marnetukoB. Touka Kiopu. Jlomenbl. Kpupas namarunyuBasus.

30. DnexTpomaruuTHas uuaykuusa. Oneit @apajes. Maruutaeiii norok. DJ1C uHAyKIMH.
OcHOBHOI1 3aKOH 21eKTpOMaruuTHON HHAYKIUK (3aKoH Papazes). BLIBoJ OCHOBHOIO 3aKOHA
JIEKTPOMArHUTHON MH/IYKLIHH M3 3aKOHA COXPAHEHMSI JHEPrUH, a TAK)Ke Ha OCHOBE
anekTpoHHoi TeopuH. [Ipasuno Jlenua (3akon Jlenua). SIBnenne caMOMHIYKILIMH.
WUuayktuBHocTh. MHAYKTUBHOCTD JUIMHHOTO cofieHonAa. TOKM 3aMbIKaHHs U pa3MbIKAHMs LIETIH.
SBnenne B3auMHON HHAYKUMK. B3auMHas MHAYKTHBHOCTL. DHEPrUsi MArHUTHOTO TOJIS.
OOBEMHAs IUVIOTHOCTD YHEPIHH MArHUTHOTO TOJIS.

I1V. Ko1ebanus H BOJIHDBI

31. Mexauunueckue konebanus. Croboauble (COOCTBEHHBIE) H BEIHYXICHHbBIE KoJieOaHus.
[Toustue 06 aprokonedanusx. Jluddepenuuansioe ypapHeHne rapMOHHUECKHX KosieOaHui U
ero peueHue, XapakTepUCTHKM rapMoHHyeckux Kosiebanuii. [loHaTHe o rapMOHHYECKOM H
aHrapMOHHYeCKOM ocuuutsTope. M30XpoHHOCTh KoebaHuii. DHEprus rapMOHUUYECKHX
kosiebanuii. CrnojkeHHe OJMHAKOBO HAIIPABICHHBIX (CKAIAPHLIX) FrapMOHHUYECKHX KoneOaHHii.
Mero BexTopHO# tuarpaMMmel. buenus. CrioxeHnne B3aMMHO NMEPNEHIUKYIPHBIX (BEKTOPHBIX )
rapmMoHuyeckux kosnebanuit. @urypsl JInccaxy. AnpdepeHunanbnoe ypaBHeHHE 3aTyXarOMX
kosiebanuii u ero pewenne. Anepuoanueckuii npouece. Yacrora 1 Ko3GUUHEHT 3aTyXaHHS.
Jlorapudmuyeckuii JexpeMenT 3atyxanus 1 Jo00pOTHOCTH Kosie0aTeTbHOM CHCTEMBI.
Juddepenunanbuoe ypaBHeHHE BHIHYKICHHBIX KojeOaHHii U ero pemenne. AMIUIMTYAA U ¢a3a
IPH BHIHY)KJICHHBIX MEXaHH4eCKHX Koslebanusax. Mexanuueckuii pesonanc. PezonancHsbie
KpuBble. COOTHOLIEHHE MEXTY (pazaMu BBIHYKIAIONIEH CHIIBI M CKOPOCTH ITPH MEXaHHUYECKOM
pesonance. Criektp konebaHuii, nonsTHe o payioxkenun Dypee.

32. Mexanuueckue BOJIHBL. Mexanu3m oOpa3zoBaHusi MeXaHHUECKHX BOJIH B YNpyroit cpee.
[IpoionbHbIE U MONEpeyHbIe BOJIHBL BoJIHOBOE ypaBHeHHE U €ro pelieHune. I'apmoHHueckue
BOJIHBI ¥ MX XapaKTCPUCTHKH. Y iapHble BOJIHBL [IpHHILMIT CYyNEprIO3HIIMH BOJIH M TPaHHLIA €ro
npuMeHuMocTH. PazoBasi CKOPOCTH U JMCNepcHs BOIH. BOJIHOBOM MakeT U rpynnoBas CKOpOCTb.
[Toustue o korepeaTHocti. Murepdeperuns sond. Crosune Boaubl. Dddext Jonnepa mis
3BYKOBBIX BOJIH. YJIbTpa- U HHPPa3BYKH.

33. DuiekrpoMaruuTHbie KoneOanus. luddeperunansioe ypapaenue kojaebanuit B
KoJjiebaTeIbHOM KOHTYpe H ero pemenue. Jluddepenumnansioe ypaBHeHHE 3aTyXalONIMX
3JIeKTPOMArHUTHBIX Kosiebanuii u ero perenne. Yacrora u KoaPUIMEHT 3aTyXaHUs
3EKTPOMAarHUTHOro Kosiebanus. JlorapudMuyeckuii JeKpeMeHT 3aTyXxaHus 1 J0OpOTHOCTh
KoHTypa. JludpdepeHiinanbHoe ypaBHEHHE BBIHYKACHHBIX 2J€KTPOMArHUTHBIX KoseOaHui U ero
pelieHue. AMIUIUTY/A U (ha3a MPH BHIHYKIEHHBIX 2J1€KTPOMAarHUTHBIX KosieOaHusX. PesoHauc B
konebaTenbHOM KOHTYpe. Pe3oHaHCHbIe KpHBbIE JUTs HAIIPSDKCHU M CHiibl ToKa. [lepeMeHHbIH
TOK.



34. DnexrpoMaruuTHble BoJHbBL. MapaneeBckas 1 MaKCBEJIJIOBCKas TPAKTOBKH ABJICHUS
3JEKTPOMAarHUTHON MHAYKIMH. Tok cMewenus. DnekrpoMaruuTHoe nosie. CucteMa ypaBHeHHiH
Makcgenna. BosHoBoe ypaBHEHHE /U1l 9IEKTPOMArHMTHOTO 10JIA M ero peuierne. CKopocTh
pacrnpocTpaHeHus IEKTPOMAarHUTHBIX BOJIH B cpejjax. OCHOBHbBIE CBOHCTBA 3JIEKTPOMArHUTHBIX
BosiH. Bekrop [loiinTunra. MMnynbe anekrpoMaruutHoro noss. Mznyyenue qumnols.
Jlnarpamma nanpasnennoctu. Dddext lonnepa s anexTpoMarHuTHbIX BoJH. Llkana
EKTPOMArHHTHLIX BOJIH.

V. Onruka

35. PacnpocTpaHeHHe cBETa Yepe3 rPaHully JABYX cpejl. DJIeKTPOMarH|uTHas pHpoa
csera. [Ipunuun I'olirenca. 3akoHbI OTpaskeHHs U npesiomieHUs. AGCOMOTHBIN 1
OTHOCHTEJIBHBIH 1oKa3arenu npejnomsienus. [lontoe BayTpennee orpaxenue. CBETOBO/IbI.
I"'eomeTprueckas ONTHKa Kak npeaebHbIi cnyyail BoJHOBOH onTHKH. OnTHYeckue
HHCTPYMEHTBI.

36. Uutepdepennus csera. MOHOXpoMaTHYECKHE U HEMOHOXPOMATHYECKHE BOJIHBL.
[IpHHLHUI Cynepno3suuyu 1 HHTEHCHBHOCTD MPH CJI0XKEHHH CBETOBBIX BOJIH. BpeMennas
KOTepeHTHOCTb. Bpems u JutHa korepeHTHOCTH. [IpocTpancTBeHHas KOrepeHTHOCTh. Pajauyc
KorepeHTHOCTH. OnTHYecKkas JuiMHa myTH. OnTHueckas pazHocTh Xoja. Pacuer
MHTEPPEPEHIIMOHHON KAPTHHBI OT JABYX KOT€PEHTHBIX HCTOYHMKOB. [To110Ckl paBHO#H TONIHHBI U
pasHOro HaknoHa. Muoronyyesas uurepdepenumns. CrocoObl NoaydeHHs KOreépeHTHBIX JTYYei.
UuTepdepomerpsl.

37. Audpaxuus csera. [Ipunumn Noiirenca — Gpenens. Merox 3on Mpenens.
[Ipsimonuueiinoe pacnpoctpanenue csera. JJudpakuns @penens. Judpakuus Openens ot
KPYIJIOro OTBEPCTHS M Kpyruioro aucka. Jndpaxkuus Openests o1 Kpast MoJyocKoCTH.
Cnupans Kopnio. udpaxius @payurodepa ot 6eCKOHEHHO JIMHHOMI MPsAMOI 1esu.
Hudpakimonnas pacxoauMocts. Judpakius oT ogHOMEpHOH AU} paKIiMOHHON peleTKH.
Paspewaiomias crnocoGHOCTb ONTHYeCKUX HHCTPYMEHTOB. [ToHsaTHe o ronorpagumu.

38. Ionspusanms ceera. EcTecTBEHHBIN M N0JIspU30BaHHbIN cBeT. CTENEHb MOIAPH3ALINH.
[Tonsipusanus cBera npH MpeJIOMJICHUN M oTpaxkeHHH. 3akoH bprocrepa. [lonsapusauus npu
JBOHHOM ntyuernpenomiennn. OObIKHOBEHHBIH U HEOOBIKHOBEHHBIN J1yud. OnTHYecKas 0Ch
kpuctaiia. [lonspouiel ¥ nojsipusannonHble npu3mel. [TonsipuzaTtopsl v aHanU3aTOpEl. 3aKOH
Masmioca. [TonyBoiHOBbIE M YeTBEPTHLBOJIHOBBIE IJIACTHHKH. MicKyceTBeHHas onTHYeCcKas
aauzoTponus. Onruyeckas akTHBHOCTE BelecTsa. D¢ dext Papanes.

39. ducnepcust ceTa. 3aTpyAHEHHs B 2JIEKTPOMarHuTHOH Teopuu Makcaesna.
HopmanbHas u anomanbHas qucrnepcud. Merosnsl Habmonenus qucnepeun. [pusmarnueckuit
AuPaKIMOHHBIN CIIEKTPBI. DJIEKTPOHHAS TEOPHs AUcIiepcHH ceeTa. [loromenne ceera. 3aKkoH
byrepa. [{Beta Ten u cnekTphl NOrJIOLIEHHS.

5. OBPA30BATEJIBHBIE TEXHOJIOI'HH

o JleKIMOHHO-CeMHHApcKas cucreMa oO0ydeHHs (TpaJMIMOHHBIE JIEKLMOHHBIE H
nabopaTopHble 3aHATHs) C HCIOJIB30BAHUEM [PEJIMETOB My3esl JIEKIMOHHBIX
JNEMOHCTPALMH M YCTPOHCTB (PH3MYECKOro NPpakTHKyMa.




e |lpumeHenue  MyJabTHMEAMA  TEXHOJIOIMH:  NpOBEJACHHE  JIGKIMOHHBIX H
MPaKTHYECKUX 3aHATHH C HCIOJIL30BAHUEM  KOMIIBIOTEPHBIX MpPE3CHTAlHiA,
JIEMOHCTPALMOHHBIX BHJIEOPOJIMKOB € TOMOIIBIO KOMITBIOTEPHOIO [POEKTOpa,
OBM u Teneskpana.

e  HudopmManmOHHO-KOMMYHHKALMOHHBIE TEXHOJIOTHH JUUISi MOHHTOPHHIA, KOHTPOJIS
M OLIEHKH TeKylueil yueOHOMH 1esTeIbHOCTH CTyIeHTOB (MHTepHeT, Skype, yueOHo-
metoauueckuit komniexe Bal'y na nnardpopme Moodle u ap.).

® JleKUMOHHBIE U MPAKTHYECKHE 3aHATHS KaK Hay4YHble KOH(pEPEHIIHH 110
pesyjabTaraM  JIOKJIQJA0B CTYIACHTOB

® Pa30op KOHKPETHBIX CHUTYaLHid

6. OHEHOYHBIE CPEJACTBA JUISI TEKYWEIO KOHTPOJISA
YCIIEBAEMOCTH, NPOMEXKYTOYHONH ATTECTALIMM IO UTOTAM
OCBOEHHMs  JIMCHUITVIMHBI 14 YYEBHO-METOJINMYECKOE
OBECIIEYEHUE CAMOCTOSITEJIbHOW PABOTbBI CTYJIEHTOB.

e Bonpoce! A/st HOArOTOBKH K peliTHHr-KOHTpoJ110 Nel

Kunernueckas sHeprus Bpallarouierocs TBEpAoro Tesa (¢ BbIBOIOM).

Yactuia Maccoit m ABHIKETCS 3aMeJIIEHHO 110 OKPYKHOCTH ¢ LEHTPOM B Touke O co
CKOpPOCTBIO U, YKa3aTh HAa PUCYHKE HAIIPABJICHUSI BEKTOPOB YITIOBOH CKOPOCTH W,
MOMEHTa UMITYJIbCa LTJ‘ OTHOCHTENBHO TOYKH O, NPOEKIHIO MOMEHTA UMITYJIECA HA OChb Z

-

L,, HopmansHoe Wn, tanrenunansuoe Wy n nonnoe Wyckopenus.

z

oCb Bp.

3.Paguyc —BeKTOp TOYKHM, pacrioioKeHHOH B BEpTHKaIbHOH nmiuockocTH XY (CM. puc.)
T = (3 sindt)e, + (4 cos4t)e,. Macca Toukn m=0,5 kr. OnpeJaenuTh KHHETHYECKYIO

OHECPIryUIO TOYKH H pﬂﬁOTy CHJIbI TAYKCCTH HCPE3 /4 CCKYH/I I1OCJIC Hava1a ABHIKCHH .




4.MOMEHT HHEepPUHH OJHOPOIAHOrO JUCKA (CIJIOMIHOrO UHIMH/PA) (C BBIBOJIOM).
5.OHOPOAHBIN JUCK BPALACTCS € 3aMEUICHUEM BOKPYT OCH, IPOXOSIIECH Yepe3 UEHTP AUcKa
HEPIEHAUKYIAPHO IJIOCKOCTH AUCKA. YKa3aTh Ha PUCYHKE HAIlpaBJIeHUs BEKTOPOB YIJIOBOM
CKOpPOCTH o, MOMEHTA HMITYJTbCa :, YIJIOBOTO YCKOPEHHSA .?L MOMEHTA CHJIbI T’L

6.MatepuanbHas TOUKa JIBHKETCA 10 OKPY)KHOCTH paauycoM R. E€ TanrenuuanbHoe yckopenue
n3mensercs 1o 3akony Wr=kt. rae k>0. B kakoii MOMEHT BpeMeHH t ¢ HauaJia JIBUKEHUs
MOJIYJTM HOPMAJIBHOI'O ¥ TAHI€HLMAIBHOTO YCKOpEeHUst OyayT paBHbI?

7.YMHOKeHHe BeKTOpoB. BekTopHoe npousseacHue (onpeaeneHute, crnocoObl BIYMCIEHH).

8.YesioBeK CTOMUT Ha Bpama}omeﬁm CKaMhbe€ }KYK()BCKOFO CO CTEPIKHEM B pYKax,
PacIIOJIOKCHHLIM TOPH30HTAJIBEHO. Ecnn CTEPIKEHD IMOBEPHYTHL B BEPTHKAJIBHOE ITOJIOKEHHE, TO!
El) YMCHBIIHATCA MOMCHT HHEPILIHH CHCTEMBI;
b) YMEHBUIUTCA YI'JIOBas CKOPOCTh,
C) MOMEHT MMITYJIBCA CHCTEMBI HC U3MCHHUTCH]
d) YMCHBIIHUTCH KHHCTHYCCKAs SHCPIrUusid CHCTEMBI.

BriOpate npaBuibhblii oTBeT. [10ACHUTS.

9.M3 CIUIONIHOTO OJIHOPOAHOIO LMJIMHAPA paauycoM R cienaiu nobli, yaaluB BHYTPEHHIOK

yacTh paanycoM R/2 ot ocu cummeTpuu. Bo CkoJIbKO pa3 H3MEHHTCS MOMEHT HHEPLMH Tena =

OTHOCHTEJIBHO YKa3aHHO# ocu?

10.3aK0H coOXpaHEeHHsS MOMEHTA UMITYJIbca (¢ BBIBOJIOM).

11.IToTeH1anbHas SHEPrHs YACTHUIBI OMTUCHIBAETCS BBIPAKEHHEM U=3x"-12x. I1pu kaxom
3HAYEHUH X YCKOPEHHE 4acTHllbl Oy1eT paBHO HYIO?

12. BparaeTcsi BOKpYI' HEIOIBHKHOM OCH TaK, YTO YroJl €ro 1oBOpOTa MEHAETCS B 3aBUCHMOCTH

Io &=
OT BpeMeHH t 110 3aKony @ = 2m{ at — —), rae a>0, b>0. HalTi MOMEHT BPEMEHH T, a TaKKe

yucso 060poToB N J10 OCTAaHOBKH.

13.CBsA3b MeXy TOTEHIMAIbHOM SHepriuel U cuioii ( ¢ BbIBOJIOM).
14.Yrto Ha3bIBAETCA MOMEHTOM UMITyJibca? YKa3aThb Ha PUCYHKE BEKTOP MOMEHTA UMITyJIbCa

QTuNCYTEIBHO TOUKH O., a TaKXKe €ro InpoeKIHio Ha OCh z/
F4




15.[Tnardopma B BUAE JUCKa BpallaeTes 10 MHEPIIMH OKOJIO BEPTHKAJIBLHON OCH C YacTOTOM
n=14 mun™'. Ha Kpato rmiardopmel cTOMT yenosek. Koraa yenosek nepemien B LeHTP
1aT¢opMel, HACTOTA BRIPOCIIA J10 n,=25mun"". Macca uenoseka 70 Kr. Onpenenuts Macey
nnaropmel. MOMEHT HHEPIIUH YENIOBEKA PACCUUTATH KaK JUISl MATEPUATBHON TOUKH.

16.3aKoH coxpaHeHHs UMITYJIbea (C BBIBOAOM). [1pH Kakux yCIIOBHSAX peabHO BBITOJHAETCH
9TOT 3aKOH Ha 3emJie?

17.4r0 Ha3eiBaeTC MOMEHTOM CHJIBI? YKa3aTh HA PUCYHKE HAIpaBJIeHHE BEKTOpAa MOMEHTA
CHJIBI OTHOCHTENBHO TOUKH O. YKa3aTh TakKe MOMEHT CHJIBI OTHOCHTEJIBLHO OCH Z.

%

F

18.3aBHCHMOCTb KOOPAMHAT JIBHKEHHS YaCTUIBI OT BpEMEHH UMEET BHJ X=bsinwt, y=acoswt,
z=0, rne a,b, 1 ® — KOHCTAHTBI.

a) OINpeNesIUTh PauyC- BEKTOP ¥, CKOPOCTh v H yCcKOpeHHe 1V 4acTHLbL,

b) waiiTh ypaBHeHHE TPAEKTOPHH YACTHILIBI.

19.HeunepuuaibHble CHCTEMBI OTcyeTa, AOCOMIOTHEIE U OTHOCHTEIBbHBIE CKOPOCTH. CHIIbI
MHEPLUH (C BBIBOIOM).
20.YKkakuTe HapaBJIeHHE YITIOBOM CKOPOCTH IPELIECCHH THPOCKONA & ', €CJIN U3BECTHO

YIJI0Basi CKOpOCThb rupockona cw. [ToscHuTs pelenue.
w

21.MarepuanbHast To4Ka (4acTia) Maccoil mOpolieHa noj yriom o K FrOpu30HTY ¢ Ha4allbHO#H

CKOPOCTBIO Up. TpaekTopus moJiera JexUT B BepTHKaIbHON 1ockocTH XY (eM. puc.). Och z

v

HarpapJICHaA «Ha Hac». anHCGpCI‘aH COINIPOTHBJICHUCM BO3/1yX4d, HaWTH 3aBUCUMOCTD OT

BPEMEHH MOMEHTA CHJILI TSKECTH My, ICHCTBYIOLIErO Ha YacTHILY.

22.Teopema 0 JIBHKEHHH LICHTPa HHEPLUUHU (C BHIBOIOM).




23.Kakune nmyHKTBI CJIEJIyIOIIEro yTBepKIAEHUS cripaBe/UMBbI? MOMEHT HHEPLIMH Tesla
OTHOCHTEJILHO OCH BPAICHHS 3aBUCHT OT:

a) OT IOJIO’KEHHs OCH BpallleHHS;

b) oT MOMeHTa CHIIBL;

C) OT Maccel TeJa;

d) oT yrioBoro ycKopeHus Tena.

24.Teno maccoit m=0,1 kr OpolIeHO ¢ HEKOTOPOM BBICOTHI B FTOPH30HTAJIbHOM HAIIPABJIEHUH CO

ckopocThio 20 M/c. HaltTi MOy b npupalleHus MOMEHTA UMITYJIbCa Teja |E| OTHOCHUTEJILHO

To4ku Opocanus 3a nepseie 5,0 c. CompoTuBieHHEM BO3/1yXa npeHedpeys.

25.CxayisipHoe npousseJieHue (onpenenenue, cnocod pacuera).

26.Hanucars ypaBHeHHe JABHIKCHHS JUIS Tejla MacCoil m, Ha KOTOpOe JEHCTBYET CHJla
CONPOTHBJICHHS, MPONOPLIHOHAIBHAS CKOPOCTH.

27.Bpycox IBHIKETCS BJOIL FTOPU3OHTAIILHON MIOBEPXHOCTH M0J1 ACHCTBUEM ITOCTOAHHOH 110
BEJIMYMHE CHJIBI, HAITPABICHHOM 1101 YIJIOM o K ropu3onTy. Koadduument tpenns mexay
Opyckom u nosepxHocteio paser 0,25. [1pu kakoM 3HaUYEHHH yriia 0. ycKOpeHHe Opycka B/10Jib
MOBEPXHOCTH OyJIeT MaKCHMaJIbHbBIM?

28.YpaBHeHne MOMEHTOB. Y paBHEHHE JMHAMHKH BPAIATEIbHOTO JBUKEHHS OTHOCHTENILHO
HETOABHIKHON OCH (C BBIBOJIOM).

29.Chopmymuposats Teopemy Illreitnepa.

30.Toukuit 0THOPOHEIH CTEPIKEHb JUIMHHONH L MOXKET BpalaThes BOKPYT rOPU30HTAILHOH OCH,
NPOXOosIeii yepe3 KOHeIl CTepKHS MepHeHUKYIAPHO eMy. CTepKeHb OTKJIOHKIIM Ha 90¢ ot
IOJIOKEHUS] pABHOBECHUS M OTITYCTHIIH. ONpe/Ie/IuTh CKOPOCTh VHHIKHETO KOHIIa CTeP)KHS B
MOMEHT MPOXOIKJACHHS PABHOBECHS.

31.YTto Ha3BIBAETCS MOMEHTOM MMIYJbca? YKa3aTh HA PHCYHKE BEKTOP MOMEHTA UMITYJIbCa
oTwNCTEIBHO TOUKH O, @ Tak)Ke ero MpoeKIHIo Ha OCh Z.

©




32.Teno BpalllaeTcs BOKpYI HEMOJIBHIKHOM OCH Tak, YTO YIroj ero 1nnoBopora MEHACTCA B

be, .
3aBHCUMOCTH OT BPEMEHH t 110 3aKOHY @ = 21 ( at — —), rae a>(, b>0. HaiiTu MOMEHT BpeMeHH

T, a4 TAKXKEC YHCJIO 060pOTOB N 110 0OCTaHOBKH.

33.MOMEHT HHEPUHH TOHKOI'O OAHOPO/IHOIO CTEPIKHS OTHOCHTEJILHO OCH, IIPOXOAALLCH Yepes
KOHEL| CTEPIKHS (C BBIBOJIOM).

34.Yactuua Maccoif m JBHKETCS 3aMe/UIEHHO 110 OKPYKHOCTH ¢ LeHTpoM B Touke O co
CKOPOCTBIO T. YKa3aTh Ha PUCYHKE HalPaBIeHHs BEKTOPOB YIJIOBOH CKOPOCTH &), MOMEHTA

HUMIIYJILCA ‘:‘C OTHOCHUTEJILHO TOUKH O, [POEKIUI0 MOMEHTA UMITYJIbCa HA OCh Z L, HOpMAJIBHOE

Wn, TanrenunansHoe 1, ¥ nonHoe VyckopeHus.

z

Bp.

m\

-
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35.Cuna ¢ komnonentami (3, 4, 5) H npunoxkena k Touke ¢ koopauHaramu (4,2,3) M. Haiitu:
a) MOMEHT CHJIbI M OTHOCHTEJIBHO Ha4ala KOOP/MHAT,

b) momyas BekTopa |M |;

C) HPOEKIHIO Ha OCh Z MOMEHTA CHJIBI M.

36.Bpruncienue MOMEHTA UHEPHHUH CTCPXKHA OTHOCHTECJILHO OCH, npoxo,uﬂmeﬁ qepes ero KoHelIlL.

37.Jluck BpaiaeTcsi paBHOMEPHO ¢ HEKOTOPOH YIJI0BO# cKOpOCThIO . HaunHas ¢ MOMeHTa
BpeMeHH t=0, Ha Hero JieicTBYeT MOMEHT CHIJI, rpad)MK BPEMEHHOM 3aBHCHMOCTH KOTOPOIo
npejacrabieH Ha pucynke. Hapucyiite rpaduk, npaBuabLHO OTpaXkKalOLMH 3aBHCHMOCTE MOMEHTA
MMITYJIbCa OT BPEMEHH




38.Copmynuposars Teopemy llreiinepa. Boruncienne MOMEHTa HHEPLIMH CTEPIKHS
OTHOCHTEIILHO OCH, IPOXOJALIEH Yepes ero HeHTp Macc.

39.Yt0 Ha3zbIBaeTCS MOMEHTOM MMITYJIbca? YKazaTh HA pUCYHKE BEKTOP MOMEHTA UMITY/Ibca
OTHOCUTENLHO TOUKH O, a Tak)Ke ero npoekinio Ha och Z.

-1l

O,

40. 3aBUCUMOCTBL KOOPJAMHAT JABHIKEHHS YACTHIIBI OT BpPEMEHH MMeeT BUI X=bsinwt, y=acoswt,
z=0, rne a,b, ¥ ® — KOHCTAHTEI,

a) ONpele/UTh PaJnyc- BEKTOP ', CKOPOCTh ' H YCKOPEHHE W YACTHLIBI,

b) HaliTH ypaBHEHHE TPACKTOPHH YaCTHIIbL.

41.KoMIoHEHTEI CKOPOCTH HaCTHIIBI U3MEHAIOTCA CO BPEMECHEM I10 3aKOHAM vy=acosomt,

vy=asinot, v,=0, rjae a u ® — koHcrantel. Haiiti Motyin ckopocety |v|, yekopenus |W |, a Takxke

YroJ o Mexy o W,

42 MarepuasibHas Touka M JIBHKETCS 10 OKPYXKHOCTH €O CKOpocThio 1. Ha pue. 1 nokaszan
rpa)uK 3aBUCHMOCTH MPOEKIHH CKOPOCTH 1% OT BPEMEHH ( T —eIMHUYHbIH BEKTOP
IMOJIOKHTENLHOTO HANPABJIEHHs, 1’y — IPOEKIMA ' Ha 9TO Hanpasienue). [Ipu aTom BekTOp

MOJIHOTO HANpaBleHus Ha puc. 2 umeet Hanpasnenue a)4 b)3 ¢)2 d)l OTBeT MOACHHUTS.

M T
v i

puc. 1 puc. 2

43.1lentp macc ( MHepuHH). Teopema 0 IBHIKEHHH LIEHTpa Macc.

Bonpocel k peiiTunr-konrposio Ne2
MoJieKyasipHO-KHHETHUECKAS TEOPHS H/1eaIbHOI0 rasa
H HAYAJIA TEPMOAHHAMHKH

Bapuarnm 1 Bapuanm 2
|. 3anucarb OCHOBHOE YpaBHEHHE 1. YTo Ha3pIBaETCA YMC/IOM CTENEHEH
MOJIEKYJIIPHO-KHHETHYECKOH TEOPHH. ¢B06O/IbI MEXaHHYECKOH CHCTEMBI?
2. KaxoB cmbicn ¢yHKUMH 2. KakoB cMBICTT YCIIOBHS HOPMHPOBKH
pacnpejenenus? (yHKUMH pacnipeaeneHus?




3. Hanucare Gopmyny onpezaenenus
CPe/IHEro 3HaYeHUs HEKOTOPOH BeJIMUHHDI X,
3Has PYHKLUMHIO pacnipeaenenus fix).

4. Teno nepexoauT U3 coctonHus | B
COCTOSIHME 3 OJIMH pa3 NMoOCPeACTBOM

npouecca 1-2-3, a apyroit paz 1-4-3, B kakom

Mnpouecce N3MCHEHHE BHyTpeHHeﬁ IHEPIrUH

bonbwe: AlU,p.3 K AU\ 437
["a3 uaeanbHbIi.
Pl 2 3
A
1 4
' Vv

9. Yemy paBHO 4MC0 cTEneHe
cBoboab! s Mmosiekyibl CO; ¢ yueTom
KosiebaTeNbHOro ABMIKEHUs MoneKyn?

10. B apyx cocyaax rnpv KOMHaTHOM
TeMrneparype xpaHurcs no | momo rasza. B

NEpPBOM COCY € ras COCTOMT H3 OAHOATOMHBIX

MOJIEKYJI, @ BO BTOPOM — M3 [IBYXaTOMHbIX.
OnpeaenuTh OTHOLIEHHE BHYTPEHHHX
aHeprui atux razos U,/U,?

3. Boipa3uTb BepOATHOCTB Yepes
(yHKUHIO pacripe/ie/ieHus.

4. Teno nepexoaut u3 cocTosHus | B
COCTOAHME 3 OJIMH pa3 MOCPEJICTBOM NpoLecca
1-2-3, a npyroii pa3 1-4-3. B kakom npouecce
M3MEHEHHE BHYTPEHHEH 3Heprum Oonblie: A U,.
2.3 MM A U437 Iaz uaeanbHbIi.

| 1 4

v

9. [1pu kakux ycnosusax (no p u T) ras
MOCHO CHMTATh HACATbHBIM?

10. B apyx cocynax npu KOMHaTHOM
Temneparype xpanures rno |1 moso rasza. B
NEepBOM COCY/Ie a3 COCTOMT W3 OJHOATOMHBIX
MOJIEKYJ1, @ BO BTOPOM — H3 TPEXaTOMHBbIX.
OnpeaenuTb OTHOLLIEHHE MOJIAPHBIX
TEIIOEMKOCTEH 3THX ra30B MpH NOCTOSHHOM
obbeme?

Bonpoce! k peiiTuar-kourposio Ned
DAEKTPOCTATHKA H NOCTOSTHHBIN TOK

Bapuanm 1
1. Copmynuposats Teopemy ['aycca
s BekTopa £
2. Hanucatb rpaHnyHbie YCIOBHS 15
HOPMaJIbHBIX COCTABJIAIOLIMX BEKTOPOB
HATMPAXKEHHOCTH M 3JIEKTPHUECKOTO
CMEILEHNs HA FPAHHLE JIBYX JIHA/IEKTPHKOB.

3. B uém cMbIci1 DNIEKTPOCTATHHECKOH
3aLMTbI?

4. Yemy paBeH noTeHUHaN B LIEHTpe
3apHKEHHOrO KOJbLA (g7

5. [lonas 3aps:kennas chepa
OKpysKeHa chepuuecKHMH CI0AMH
JMINIEKTPHKOB (CM. PUCYHOK)

Bapuanm 2
1. Chopmynupopats Teopemy
["aycca juis BekTopa D .
2. Hanucartb rpanuyiHbie YCIOBHA 111
1

TAHTCHUHAJIbHBIX COCTABJIAIOUIHX BEKTOPOB ET

1
H DT Ha rpaHyue pasjacia AByX AH3JICKTPHKOB.

3. Hanucatb BblpaskeHUs /18 NJIOTHOCTH
IHEPIrHH AIEKTPUYECKOrO MOJIA.

4. Yemy paBHa HanpsSyKEHHOCTDb B LIEHTpE
3apsSIKEHHOro Konbua Ey?

5. Ilonas 3apsokeHHas cdepa okpykeHa
chepHUECKHUMH CJIOSAMH JAHIJIEKTPHKOB (CM.
PHCYHOK)




[TocTpouTh 3aBUCHMOCTD
HanpsLYKEHHOCTH OT pajinyca F(r).

6. DH3MUECKMI CMBIC/T JAMNICKTPHYECKOH
TMPOHHLIAEMOCTH Cpe/ibl

7. Yro Takoe 31eKTPOABHKY LA cua?
8. Cchopmynuposarts |-it 3akon Kupxrod
9. 3anucarb 3akoH Oma B JIOKaJIbHO#M
thopwme.
10. CyTb K1accHUecKOi 2JIEKTPOHHOM
TEOPHH JIEKTPONPOBOAMMOCTH METAJLIOB.

I1. PaccuuraTh LMPKYIALHIO BEKTOPA

E no 3samknyToMy koHTpY ABCDA v
C/Ie/1aTh BbIBO/IbI O MOTEHUMAIILHOCTH M0,

A | - |B
|
|
D. .C
{ ED { VEC

12. [1o u3BecTHOMH 3aBUCUMOCTH
noTeHUHana ¢(7) NOCTPOUTL KAUECTBEHHO
3aBUCHMMOCTL MOJLYJISl HATIPAKEHHOCTH (7).

[locTpouTh 3aBUCHMOCTL NOTEHLMANA OT
paauyca ¢(r).

6. Du3MuecKknii CMbICH BEKTOpa

NoJspu30BaHHOCTH P .

7. Yro Takoe HanpspkeHue?
8. Cchopmynuposats 2-it 3akon Kupxroda.
9. 3anucars 3akoH JDkoyna—Jlenua B
JlokajibHo# dopme.
10. B uém cOCTOMT HEAOCTATOUHOCTD
KJaCCUYECKOH 71eKTPOHHON TEOpPUH
ANEKTPONPOBOJIMMOCTH METAJLIOB?

11. PaccuntaTh UMPKYJIALHMIO BekTOpa £ no
3aMKHYTOMY KOHTPY ABCDA u cnenarb BbIBObI
0 MOTEHUHAJILHOCTH T10J14.

E

C ...~

12. 1o u3BeCTHOH 3aBUCHMOCTH MOJLYJIs
HanpsHKeHHOCTH F(F) MOCTPOMUTH K aUECTBEHHO
3aBUCUMOCTb noTeHuuana ¢(r).

Bonpocb! k peiiTnHr-konTpoJiio Ned
MarunTHoe noJjie H 31eKTPOMATHHTHAA HHIYKILHS

Bapuanm 1

1. PackpeiTh nonsTHe. MaruurHas
HHIYKLHSA, €€ CMBIC]I,
2. CopmynupoBaHTh 3aKOH MOJHOTO

TOKa Juis BekTopa B .

Bapuanm 2
Chopmynuposame.
1. 3akon buo u Capapa, ero (gusnueckui
CMbICIT.

2. 3aKOH MOJHOro ToKa Ans Bektopa f1 .




3. ChopmyIHPOBAHTL FPAHHYHbBIE
YCJIOBHA JUIsl TAHT€HLIMATBHBIX

COCTABJISAIOIMX BeKTOpoB B u H .

4. Yemy paBeH MarHMTHbIA MOMEHT
P, BuTKa ¢ Tokom 1? Kyaa oH HanpasieH
(cM. pUCYHOK)?

(R

5. B uém 3aknouaercs ABjeHHe
3NIEeKTPOMArHUTHOH MHAYKLHH, Y€MY paBHa
DHC? Chopmynuposars npasuio Jlenua.

6.ﬂp030115|ums{ [epeMbitvKa JABHIKCTCS
1
BAOJIb I'IPOBOLUILLLCH PaMKH CO CKOPOCTLIO V]

B MarHUTHOM nojie B . Ykasarn
HanpaejaeHHe HHAYKIIHOHHOTO TOKd.

I Il

7. Hau rpadmk nu3meHeHus

MArHuTHOr o roToKa OT BpEMEHH.

|

ppabona c

@

PPWUHOU

=0 M

3. 'panuuHbie YCIOBUS 111 HOPMaAJIbHbIX

cocTaB/AIOIIMX BekTopoB B u H

4.Yemy papeH opOUTANIbHBIH MarHUTHBIN
MOMEHT P, 9JEKTPOHA C 3apsioM € 1

CKOPOCTBIO U ?

Yka3zarb €ro HarpasieHue (CM. puc.).

5. SBneHue caMOUHAYKLHH W
B3aUMOMHAYKLHH, Hx D]IC.

6.”[’)()B()J.I§{I1.lil}l NnepemMbiyKa ABXETCA BIAOJIb
1
MpoBO/JA e PaMKH CO CKOPOCTbLIO LB

maruutTHom none B . Ykasars HarpapJ€HHEC
HHAYKLIHOHHOI'O TOKA.

7. Jlan rpadiMk W3MEHEHHs MArHHTHOIO
MOTOKA OT BPEMEHH.




Kax usmensiercs seanunna 9C
EKTPOMArHUTHOH MHAYKLIMH CO BpeMeHeM?
[TocTpouTts rpaduk g,(1).
8. [IpsMoyronbHbIH MPOBONOUHbIH
BUTOK JIGIKHT B TJIOCKOCTH € JUTHHHbBIM
MPSAMBIM MTPOBOOM, 110 KOTOPOMY MpOTeKaeT
Tok .

lYL

Butok tanyr snpago. [okaszars
HaMpaBJeH1s TOKA, HHAYLIMPOBAHHOIO B
BUTKE, H CHJI, ICHCTBYIOLLMX HA €ro JIEBYIO U
NPaByio CTOPOHDI

9. Yemy paBHa UMPKYJISLMS BEKTOpA

Hanpsokensoctu H no samkHyTomy
koHTypy? Ha pucynke nokasausi: | — Toku
MPOBOJAHMOCTH, | — MOJICKY/IAPHbIE TOKH.

KoHmyp 7

10. INMpupona eppomarternima.

[TocrpouTs rpaduk 3asucumoctu DJ1C
EKTPOMArHUTHON MHAYKLIMH OT BpeMeHH €,(1).

8. [IpAMOYroibHbIHA NMPOBONOYHBIA BUTOK
JICKHUT B TVIOCKOCTH C [UVTHHHBIM TTPAMBIM
[MPOBOIOM, MO KOTOPOMY MNPOTEKACT TOK L,

Burok manyTt sripaso. [lokasaTb
HAIpaBJIEHWs TOKA, HHAYLMPOBAHHOIO B BUTKE,
W CHJI, JEHCTBYIOLMX HA €r0 JIEBYIO M MPaBYIO
CTOPOHBI.

9. Yemy paBHa UMPKYJISALMS BEKTOPA
MarHMTHOH MHYKLIHH MO 3aMKHYTOMY KOHTYPY
1?7

10. Tlpupoaa tnamarnerTusma.

Bonpocsl kK peTHHr-KOHTPOJ1I0N2S
Mexannueckne KojebaHust H BOJIHBI

Bapuanm 1

1. Uro HasbiBaetcs dasoi
rapMoHH4eckoro konebanun?

2. Kakosa pazHocTsb (a3 AByX
MasATHHKOB (BTOPOro OTHOCHTEIBLHO MEPBOro)
(cM. pucyHoK)?

o

=

Kpaimee nonoscnue

Bapuanm 2

1. Yto Ha3blBaeTcs JUTHHOM BOJIHDI,
BOJIHOBBIM 4YHcI0OM?

2. Kakoga pa3zHocThb (ha3 ABYyX MasTHHKOB
(BTOPOro OTHOCHTENILHO NEPBOro) (CM. pUCYHOK)?

i

I Kpalinee "

nosnoxeHue




3. Touka yuacTByer B ABYX B3aUMHO
neprieHAMKYIApHbIX Kosebanuax. Kakas
¢Gurypa JInccaxy y(x) nonyuaercs, eciiu

y = 2cosnt,
x = 4cos(nt+m/2).

4. Cnoxute rpaduyecku 1sa
rapMOHHYECKHX OIMHAKOBO HAIpaB/eHHbIX
KosneOaHUA paBHBIX MEPHOAOB, HO CMELLEHHbIX
1o ase OTHOCHTELHO JAPYr Apyra Ha T,
aMITUTYAbl cooTHocaTes Kak 3 @ |. byaer nu
kosiebanue rapmonnyueckum? Yemy pasHa
4acTOTa CJOKHOrO KoJebaHms?

5. JlaHo HarnpapjieHHe CMELeHUs
uactuu,. Kyna aewikercs BonHa (BiaeBo,
Brpaso)?

6. Hanucate anddeperunansHoe
YPaBHEHHE 3aTyXaloLKUX kosiebaHui U ero
pelueHue. Kakos cMbici koadduumeHTa
3aTyXaHus, 1006poTHocTH?

7. laHo ypaBHEHHWE BOJIHbI
Y=A-sin2n(t/T-x/\), rne A, T, . —
MONOKHUTE/IbHBIE BEJIMYHHDI, KOTOPbIE
OITUCHIBAIOT BOJIHY. YeMy paBHa CKOPOCTb
BOJIHBI?

8. Uro Takoe (azosas cCKOPOCTh,
rpynnoBas CKOpoCTb BOJIH?

9. Yro HasbiBaeTca HHTEp(hepeHLHEH
BOH?

10. INepuoa koneGaHuii Npy>;KUHHOroO
masaTHUKa paBeH 7. Maccy masTHHKa
yBesinuuiu B 4 paza. Kak usmMenures nepuosa
konebaHui?

3. Touka yyacTByeT B ABYX B3aMMHO
nepneHaAuKy sapHbIX kosebanuax. Kakas ¢urypa
Jlnccamy y(x) nonyuaercs, eciu

y = 2cosnt,

x = 4cos(nt + 7).

4. Crnoxkure rpa)M4ecKku aBa
rapMOHHYECKHX OJJMHAKOBO HAIMPAaBJEHHBIX
KoJiebaHus, Y KOTOPbIX HaCTOThl COOTHOCATCS Kak
| 23, aammuutynsl kak 2 : 1. byaer nu
konebaHue rapmonuyeckum? Hemy papHa
4yacToTa C/IoXKHOro kosnedbanms?

5. JlaHo HarpaBiieHHe CMeLLeHUs YaCTHLL.
Kyna neuxercs BonHa (BIE€BO, BIPaBo)

6. Hanucartk BOJHOBOE ypaBHEHHE.
[ToscHUTB ero cMmbich

7. CmellgHue 4acTHLL cpeibl B MIOCKOH
Oeryuuei 38yKOBOH BOJIHE BbIpaXKaeTcs
cooTHowieHueM & = &, - cos(wt — kx). Halitn
CKOPOCTb CMELLEHHS YaCTHLL B 3TOH BOJIHE.

8. Kax obpa3syercs cTosuas BosiHa?
Onucatb €€ XapakTepHble 0COOEHHOCTH.
HanucaTb ypapHeHHe cTOAUEH BOJIHDI.

9. Kak o6pasytorcs Guenns?

10. Yro Ha3biBaeTCAd MEXAHMYECKHM
PE30HAHCOM, Pe30HAHCHON YacTOTOH?

Bonpocsl K peiiTHHr-KOHTPOJII0 NeG

1. DnexrpomarauTHas npupo/a csera. [Ipunuun [Noiirerca. 3aKoOHbI OTPAXKEHUA U
npenoMieHus. AGCOTIOTHBII  OTHOCHTEbHBIN ITOKa3aTeH npesomieHus. [lonHoe BHyTpeHHee

orpaxkenue. CBETOBOIBI.

2. KorepeHTHOCTH 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJIH, BpeMeHHAs KOrepeHTHOCTD.
Bpemst 1 J1/IMHA KOTEPEHTHOCTH.




4. ITonoce! paBHOH TOJILIMHEBI U PABHOT'O HAKJIOHA.
5. IlpocTpancTBeHHAs KOr€PEHTHOCTD. Paiyc KOrepeHTHOCTH.

6. Ilpunnun [rolirenca — ®@penens. Merox 30n ®penens. [Ipamonuueitnoe
pacnipocrpanenue ceeta. Jludpaxuns PpeHess Ha KpyrjioM OTBEPCTHH U JIUCKE.
7. Hudpaxuus Opaynrodepa or GeCKOHEUHO UTHHHOM NpAMOit 1ienu.

8. Nudpaxuus Ppaynrodepa na oJHOMEpHOMH AUPPAKIIMOHHOMN pelIeTKE.
9. Ilonstue o ronorpaduu.

10. EcrecTBeHHbIH M nosspu30BanHblil ceT. [Tossipusaiius npu oTpaxkeHuu 1
npenoMieHuu. 3akoH bprocrepa.

11, INonapusauus npu aBoiHOM JydenpenomieHud. OOBIKHOBEHHBIH M HEOOBIKHOBEHHbI
ayyu. OnTryeckas ock Kpucrauia. [Tonsgpusaiuonssie npusmel. 3akon Mamoca.

12. 3arpyaHenus B 2JIeKTPOMAarHUTHOH Teopun Makcsesia, HopManbHas ¥ aHoMasbHast
qucnepend. MeTto/el HaOMIOIEHUS IMCITIEPCHH.

13. DnexTpoHHas TEOpUs TUCTIEPCHH CBETA.

14. Ilornomenue ceera. L{Bera ey U crexTp MOrjIoLEHHS.

TEMbI CAMOCTOSITEJIbLHON PABOTHI CTYJIEHTOB

1. ®uznka — Hayka o3HaHUsl MUpa.
2. TlpoctpancTBo M Bpems B pusmke.
3. Yepnsle apipsl Bo BeenenHoii.
4. Yyenue K.D. [luonkosckoro.
5. MozaenupoBanue Imporecca pacnpoCTpaHEHHUsi YJIApHOH BOJIHBI IIpH B3pbIBaX B
pa3IMYHBIX cpejiax.
6. Kuneruka u TepMoavHaMHuKa OHOJOrMYECKHX IPOLIECCOB.
7. Ilopsinok 1 Gecriopslok B MUpe OOJIbLIMX MOJIEKYL.
8. DKcrnepuMEHTAIbHBIC MCCIICJOBAHHUSA JIEKTPOMArHUTHOrO noJist 3emau B objacTu
CBEPHH3KHX 4acTOT.
9. IllapoBas MOJIHUA U €€ PUpPOJIA.
10. MaruautHoe nosne 3emiH.
11. Monuus n e€ npupona.
12. DneKTpHU4ecTBO B JKUBBIX OpraHU3Max.
13. DnexktpuuecTBO B atMocgepe.
14. JlazepHO-MHAYLHMPOBAHHBIE THIPOJAMHAMUYECKHE BOJIHBIL.
15. ®dusnyeckue MeTOJbl pErUCTPALIUK 3eMIIATPECEHHH.
16. TlpuMeHeHHe ynpTpazByka B MHTPOCKOITHH.
Cnucok moxer ObITh 3HAYMTENLHO pacluMpeH. Temy pedepara CTYAEHTBI COracyloT ¢

penoaaBaTejicM.




Bornpocel IpoMesKy TOMHOM ATTECTAIMH 110 HTOTaM 0CBOCHH JIHCIHIINHDBI
Bonpocs! k 9k3ameny no cemectpy Nel

I. Mexanuka

1. Mexanuyeckoe JBHKEHHE Kak npocreiwan ¢popma apukenus marepun. Cucrema
orcyera. [IpuHumn otHocuTenbHoCTH 'anunes. [Ipeodpazosanus 'anmnes. Paaunyc-sekrop.

2. Marepuanbhas Touka (dactuua). Tpaektopus. Paauyc KpUBU3HBI TPACKTOPHH.
Jluneitnas ckopocts 1 sHeiiHoe yekopenue. [locrynarensnoe aBnxkeH#ne TBEpOro Teja.

3. TanrenumanbHoe M HOpMalibHOE ycKOpeHHS. CBA3L MEXKY JIMHEHHBIMU U YIJIOBBIMH
KHHEMATHYECKUMH BEJTHUHHAMH.

4. Ilepsbiit 3akon HeroTOHA M NOHATHE HHEPLMAILHON cucTeMbl oTcueTa. BTopoit 3akoH
HpioTOHA M MOHSATHE CHIIBI, MACCHI M UMITYJIbCa. Y paBHeHue ABvikeHHs. Tperuii 3akon HelotoHa
H TIPEJIeITbl €10 NPUMEHHMOCTH.

5. HemnepuuaneHeie cucteMbl oTcueTa, AGCOMOTHBIC H OTHOCHTEIbHBIE CKOPOCTH H
yckopeHue. CHIIbl MHHEPLIMH.

6. Cucrema MarepHalibHbIX ToueK. LleHTp unepuuu (uentp Mace). TeopeMa o JIBHKEHHH
LleHTpa HHEPLIMH.

7. Ilonarue abcoMOTHO TBEPAOro Tena. MOMEHT HHEPIIHH Tella.
8. Teopema lllTeiinepa.

9. MomeHT criibl. MOMEHT uMnyJibea. Y paBHEHHE MOMEHTOB. Y paBHEHHUE
BpallaTe/IbHOrO JABHKEHHUS TBEPAOIo Tesla OTHOCHTEIbHO HEINOABHIKHON OCH.

10. M'apockonuueckuii a¢ppext. CBoOOAHBIE OCH.

11. 3akoH coXpaHeHHs UMITyJibca U TpeTHH 3akoH HeloToHa.

12. 3aKoH coXpaHEeHHS MOMEHTA UMITYJIbCa.

13. PaGoTa u sHeprus B MeXaHuKe. DHEPrusi KHHETHUECKas M NOTeHIHaIbHas,
14. Ilonsrue cunoBoro nojst. CeA3b MEKY NOTEHIMATBHON IJHEPTHEH H CHIIOH.
15. 3aKOH coXpaHEeHHUs MEXaHUYECKOH SHEPIHH.

16. KOHCCPB&'I'HBHMC U HCKOHCCPBATHBHEIC CHJILL. KOI[C@pBElTHBHaS W JUCCHITATHBHAA
CHUCTCMBI.

17. 3amaun MeXaHHUKH JKHJIKOCTEH U ra3oB.
18. Ypasuenue Ditnepa.

19. YpasHenue Hepa3pbIBHOCTH. Y paBHeHHE bepHyiiu.

20. CucreMa ypaBHEHHH ra30JHHAMHKH.




21. Hupxynsauuns ckopocty. [ToreHunanbHoe U BUXpeBoe JBukeHus. Teopema
KykoBcKoro.

22, JlamunHapHblil 1 TYpOYJICHTHBIH PEXKUMBI TEHEHHS.
23. Teuenue Ba3Koit xxuakocTH. Gopmyna [Tyaseitns.

24. llpunmun oTHOCHTEIBHOCTH DiHIITEeHHA. Ponb ckopoctu ceeta. [loctynar
MOCTOAHCTBA CKOpOCTH cBeta. [Ipeobpazosanus Jlopenua.

25. JlopeH1ieBo cokpallleHHe JJIMHBI M 3aMeJIICHHE BPEMEHH.
26. PensiTHBUCTCKHH HMITYJIbC. B3aUMOCBA3b Macchl M QHEPrHH.
27. CronkHoBenue u pacnaj yactull. Jledpekr macc. DHeprus cBA3H.
28. CoOoTHOLLIEHHE MEK/TY MTOJIHOM IHEPrHei U UMITYTLCOM YaCTHILBL.
I1. OcHoBBI MOJIEKYISIPHOI (PH3MKH B TEPMOAHHAMHKH

1. [Tondarue naeansHoOro rasa. MOHCKyHﬂpHO-KHHCTH‘ICCKOG TOJIKOBAHHEC TEMIICPATY PhI.
Maxpocxonuuecxue napaMeTpbl CHCTEMBI.

2. Buytpenusis sHeprust uaeanbHoro rasa. Yucno crenenei ceo6o/1bl. 3aKoH
paBHOpAcIpeesICHHs SJHEPrHH.

3 ﬂaBJ'IEHHC rasa ¢ TOYKH 3pCHHA MOHGK}’JIHpHO-KHI'IeTH‘leCKOﬁ TCOpHH. OcHOBHOE
YPaBHCHHEC MOJICKYJIAPHO-KH HETHYECKOH TECOPHH.

4. YpaBHeHHe COCTOSIHHS HieallbHOro rasa (ypasHenue Knaneiipona — Menzeneesa).

s ﬂHHaMH‘IECKHe H CTATHCTHYCCKHE 3aKOHOMEPHOCTH B (I)H'SHKC. CTaTHCTHYECKHI METO/T
uceenoBanus cucreMol. [lonsitue o (IJyHKlIHH pacripeaciiCHuA.

6. ®azosoe npoctpancTBo. Pazopas To4ka, (pazosas sAueika. CTaTHCTHYECKOE
ycpeHeHue.

7. Pacnpenenenne Makcsesia. CpelHHE CKOPOCTH MOJIEKYIL.
8. bapomerpuueckas popmyna. Pacnpenenenne bonsumana.
9. Pacnpenenenne Makcgesuia — bonbumana.
10. Ypasuenue Ban-yep-Baanbca. M30TepMbl peajibHBIX ra3oB.
11. MertactabuibHoe cocrosiHne. KpuTHueckoe cocTosHHUE.
12. BHyTpeHHsIs 9HEPrus peajlbHOro rasa.
13. Dddexr xoyns — Tomcona. CrxmkeHne razos U MoJy4eHHE HH3KHX TEMIIEpaTyp.
14. XapakTepHCcTHKA HKUIKOTO COCTOSAHUA. bIMIKHUE nopsaoK.

15. IloBepxHocTHOE HaTsKeHHE. CHIIbl, BO3HUKAIOLIHE HA KPHBON ITOBEPXHOCTH JKHIKOCTH.
®opmyna Jlamaca. CMayMBaHUE U KallHUIAPHBIC SBJICHHS.




16. Kpucrannuueckas peuterka. Jlanpnuii nopsaaok. Yupyras u ninactuueckas aedopmanus
TBEepABIX TeJl. 3akoH ['yka.

17. ®aspl BewecTna. l/lcnapelme H KOHJIEHCallH1A. [TnaBnenue n KpUcTaJllin3alms. dazosas
JAHarpamma.

18. [ToHsiTHE CTOJNIKHOBEHHA. YIIPYroe H HEYNpYIroe CTOJKHOBEHHS.

19. Ilpuuensnoe paccrosuue. DpdextuBHoe cevenne paccesnus. Cpeansis JMHA
ceoboHOrO npobera.

20. fBnenue nepenoca — quddysust.
21. SIpnenue nepeHoca — TEIIONPOBOJAHOCTD.
22. SIsnenue nepeHoca — BI3KOCTh.

23. OcHOBHBIE TEPMO/IMHAMHUYECKHE MIOHATHS: BHYTPEHHAs dHeprus, paboTa, TeIoTa.
YpaBHEHHE NEPBOro Havajla TEPMOJHHAMHKH.

24. 3aBHCUMOCTB TEIUIOEMKOCTH HJIeaIbHOrO rasa oT BHJa npoiecca. Pabora,
coBepLIaeMasi ra3oM IpH H30Mpolieccax.

25. Apuabaruyeckuit npouecc.

26. O6paTumble 1 HeoOpaTuMBIe npolecchl. Kpyrosoit npouece (LHK).
27. lukn Kapuo u ero KIIJI ais naeansnoro rasa.

28. Ilpunuun aelcTBUS TEMJIOBOrO JBUrATENs U XOJIOAHILHOH MALLMHBIL.
29. DHTponus. 3aKOH BO3pacTaHUA YHTPOITHH.

30. CraTucTHYeCKHii BeC (TEpMOJIMHAMUYECKaAs BEPOATHOCTE). CTaTHCTHYECKOE
TOJIKOBAHHE BTOPOr0 Ha4asaa TePMOJIHHAMHUKH.

Bonpoce! k 2x3ameny no cemectpy No2
IEKTPHYECTBO H MATHETH3M

1. 3akon Kynona. HanpsbkeHHOCTB 2nekTpocTaTtiyeckoro nojus. [onarue
9IEKTPOCTATHYECKOTO Mo, [IpHHLIMI Cynepro3uun 3JeKTPHUECKUX Mostel.

2. INoTok HanpsokeHHOCTH. Teopema ["aycea st 2JIEKTPOCTATHYECKOT O 1MOJI B BAKyyMe.
3. [lpumenenue Teopemel ['aycca Juis pacuera 1oJei.

4. PaGota cun ACKTPOCTATHUCCKOI'O ITOJIA. LIHPI(}’JIHLIHFI HaIpsaxKeHHOCTH
AJIEKTPOCTATHYECKOTI'O ITOJIA.

5. IMorennman. Pa3HocTh NOTEHIMAJIOB. Ces3b MEXK1Y TTOTEHIHAJIOM W HAINpsAXKECHHOCTBLIO
AJICKTPOCTATHYCCKOTO I10JIA.

6. CBoOOAHBIE M CBA3AHHBIC 3aps/ibl B BellecTBe. THIBI AH2IeKTpUKOB. MoHHas,
IEKTPOHHAS M OPHEHTALIMOHHAS [TOJISIPH3aLHH.




7. [lonspuzoBaHHOCTL. JIMaeKTpruyecKkas BOCIPUMMMYMBOCTD BELIECTBA U €€ 3aBUCUMOCTh
OT TeMIIepaTyphl.

8. Teopema ["aycca st 2JIEKTPHYECKOTO MOJIS1 B IMAIEKTPUKE, DIIEKTPHYECKOE
cMeleHue. JIuaneKkTpudeckas IpoHHLAeMOCTh cpeibl. HanpsikeHHOCTD 2JIeKTPUYECcKOoro noJis B
JINDJIEKTPHKE.

9. I'pannyHbIe YCIOBHS JUIS DJICKTPUYECKOrO T10JI Ha I'paHuLie pa3aena “Iu3JIeKTPHK —
JHUAIEKTPUK .

10. Pacnipeenenue 3aps 0B B IPOBOAHUKE, DIEKTPOCTATHYECKOE T10JI€ BHYTPH U CHAPYIKH
MPOBOAHUKA. DIEKTPOCTATHYECKAs 3aLIUTA.

11. T)ﬂﬁK’l‘pO@MKOCTb YEAUHECHHOTO ITPOBOAHHKA, CHCTEMBI ITPOBOJHUKOB W KOHJICHCATOPA.

12. DHeprus 3apsyKeHHBIX YEJAHHEHHOTO NPOBOJIHAKA, CHCTEMbI IIPOBOIHUKOB H
KOHJIEHCAaTOpa. DHEPrust AEKTPUYecKoro nojs. O6beMHas JI0THOCTh SHEPTUHU HJIEKTPHUECKOTO
TOJISL.

13. XapakTepuCTHKH 2JIEKTPUYECKOr0 MOJIA U YCIOBHA €ro CylIeCTBOBaHHA. PazHocTh
INMOTCHUIHAJIOB, DJICKTPOABHIKYLLAsA CHJIA, HAIIPAXKCHHC,

14. Knaccuyeckas AICKTPOHHAA TCOPHA JJICKTPOIIPOBOAHMOCTH METAJLJIIOB U €€
HEJIOCTATOYHOCTD.

15. BeiBox 3akonoB Oma u Jxoyiis — JleHia u3 21eKTpOHHBIX TPe/ICTaBIeHHH.

16. Monunzanus Monexyn u aToMoB, pekomMOuHanus HoHoB. PaboTta nonnsauuu. Y napHas
HOHM3AIHA.

17. HecamoCTOSITE/IbHBIH U CAMOCTOATENIbHBIH ra3oBble paspslibl.

18. ITousitie o rasme. CriocoOb! co3anus 1u1asmel. KBazuHeRTpasbHOCTD M1a3MBl.
JleGaeBckuii paauyc sxkpanupoBanus. [Inazmennas vacrora.

19. HuskoremneparypHas riasma ¥ €e NpuMeHEHHE.

20. BeicokoTemneparypuas riasma. [Ipobiaema ocyuiecTBienus ynpaeisemMoro
TEPMOSJIEPHOIO CHHTE3A.

21. 3akon Amnepa. MaruuTHas uuaykuus. 3akon buo — Casapa. [lonatue MaruuTHOro
noJis. [IpuHIMI Cyneprno3uiMy MarHuTHLIX mosieid. MarHHTHBIH MOMEHT.

22. MarauTHoe noJie HpﬂMOJlI/]HeﬁHOFO H Kpyrosoro TOKOB.

23. Llupkynsius BeKTOpa MarHUTHOM HHAYKLMH. 3aKOH MOJHOr0 Toka. MarauTHoe nose
JUIMHHOTO COJIEHOM/1a M TOPOU/IA.

24. MaruMTHOE B3aUMO/IefCTBHE TOKOB U €IMHUIIA CUJIBI TOKA — aMIiep.

25. UHBapuaHTHOCTE 3JIEKTPUYECKOro 3apsia. Buxpesoe nose ABHKYIIErocs 3apsana.
MaruneTHsm Kak peSTUBUCTCKHI 3 peKT.




26. JIBryKeHUE 3apsyKeHHBIX YaCTHI] B 2JIEKTPHYECKUX W MArHUTHBIX [1OJISIX.

27. Ddpdexr Xomna. [Tpunuun aeficTBus yckopuTeei 3apsKeHHbIX YaCTHIL.

28. [loHsTHE MArHUTHOrO MOMEHTA aTOMA.

29. MuKpo- H MaKpoTOKH. MoJiekyasipHble TOKH. MarHuTHas BOCIPUMMYHBOCTH BELIECTBA.

30. 3aKOH NOJHOro TOKa sl MArHUTHOTO TOJISI B BELIECTBE. Hallpﬂ}KCHHOCTb MArHuTHOT'O
noJjiss. MarouTHas IMPOHHUIACMOCTE Cpe/ibl. MHII)/KL[MH MArHuTHOrO 110Jis B BCUICCTBE.

31. I'pannynbie yCI0BHs U1t MATHUTHOTO T10J151 HA TPAHHUIIE pa3/iena JIByX Cpe/l.
32. Tunsl marnetukoB. Kpusas namaruuuusanus. Touka Kropu. JlomeHsl.

33. OnsitT Papanes. Maruutubiit notok. IJ1C unaykuuu. OCHOBHOHR 3aKOH
MIEKTPOMArHuTHOH uuaykuuu. [pasuio Jlenna.

34. CamouHIyKIIHs M B3aHMOUHAYKIHA. UHAYKTUBHOCTE M B3aUMHAs HHYKTHBHOCTB.
Toxu pasMbIKaHUA U 3aMbIKAHHA.

35. Dueprust MarHUTHOTO 11015, OObeMHas MJIOTHOCTL IHEPIHU MArHUTHOTO MOJIS.
IV. Konebanus v BoJIHLI

1. CoboiHBIE U BBIHYIKICHHEIC KosieOaHusl. I'apMOIlHLICCKHG MEXaHH4ecKue Kojiebanus u
HX XapaKTCpHCTHKH.

2 BHCpFIle FapMOHHYCCKHX MCXaHHYICCKHX kojiebanuii. [Tonarue o rapMOHHYCCKOM H
AHTapMOHHYECKOM OCLHJIIIATOPE.

3. ClioskeHne OJIMHAKOBO HAITPABJICHHBIX MNAPMOHHYCCKHX Kojebanuil. buenus.

4. CnojkeHHe B3aUMHO MEPIEeHMKYISIPHBIX FAapMOHUYECKHX Koslebanuil. Gurypsl
JInccaxy.

5. 3aryxarouie Mmexanuueckue konebanus. Yacrora, koadduuuent saryxanus,
norapu)MHYECKHI JIEKPEMEHT 3aTyXaHUs! MEXaHHYECKHX KoJleDaHuii.

6. BeiHysKIeHHBIE MeXaHnueckue Koaebanns, AMIUIMTY1a U (a3a MpH BBIHYK/ICHHBIX
MEXaHHYECKHUX KoJeDaHusaX.

7. MexannuecKkui pe30HaHC. Pe3oHaHcHBIE KPHBEBIC. CooTHOIIEHHUS MEWKIY (ba'saMu
BbIHy}KIlEi}OLLLCﬁ CHJIBI MU CKOPOCTH IIPH MEXaHHUUYECCKOM pe30HaHCce.

8. Mexanu3m oOpa3oBaHKsi MEXaHHYECKHX BOJIH B ynpyro# cpene. [Ipogonbhble 1
rnornepeyrbie BOJHbL. BonHoBoe ypaBHenue U ero pemenue. ['apMonuyeckue BOJIHBI H X
XapaKkTepHCTHKH.

9. ®azoBas CKOPOCThb M JMcnepcHs BoiaH. BosHOBOI makeT u rpynnosas CKOPOCTb.

10. ITonsTre o korepentHocTd. MuTepdepenims BosH. CTosune BOJIHEL




11. KonebGarenbHblit KOHTYp. 'apMOHHYECKHEe 2IeKTPOMArHUTHBIE KoJieOaHus U uX
XapaKTEPUCTHKH.

12. 3aryxaromue 35eKTpoMaruuTHele Konebanus. Yacrora, koapGuuneHT 3aryxanus,
norapupMUUECKUil JEKPEMEHT 3aTyXaHUA IEKTPOMAarHuTHBIX Kojiebanuii. JlobpoTHoCTD
KonebaresibHOro KOHTYpa.

13. BoIiHyKI€HHBIE 2JIEKTPOMAarHUTHBIE KoJiebaHua. AMIUTMTYAA U (pa3a BBIHYKICHHBIX
9JIEKTPOMArHMTHBIX KoJieOanui.

14. ®apajieeBckas 1 MaKCBE/UIOBCKAs TPAKTOBKH SBJICHHUS HJICKTPOMArHUTHON MHIYKLUH.
Tok cmenenus.

15. Cucrema ypasHeHuii Makcsesia, DIeKTpoMarHuTHOE T10J1€.

16. Bonnosoe YPABHCHHC I JICKTPOMArHuiTHOI'O ITOJIA H €TI0 PECIUCHHC. CKOPOCTb
pacipoCcTpaH€HHs JICKTPOMAaroiHTHBIX BOJIH B Cpe/lax.

17. OcHoBHbIE CBOHCTBA AICKTPOMATrHUTHBIX BOJIH. :‘)IleI‘HH U ITOTOK YHEPIrHH
MEKTPOMAriHTHBIX BOJIH. BCKTOP [loiiHTHHTA. HMHyan AEKTPOMArHuTHOIO 11OJIs.

V. Onruka

1. DnexTpoMaruuTHas npupoaa ceeta. [lpunuun [ofirenca. 3aKkoHb! OTpaXKeHU U
rnpeaoMiIeHus. AOCOMIOTHBIN U OTHOCHTE/IBHBIH 10Ka3aTeu npejomieHusd. [lonHoe BHyTpeHHEe
orpaxkerune. CBETOBOIbI.

2 KOFCPCHTHOCTB H MOHOXPOMATHYHOCTL CBCTOBLIX BOJIH. BpeMClIl{flﬂ KOIr¢pCHTHOCTD.
BpeMﬁ H JJJIHHA KOTEPEHTHOCTH.

3. OnTHueckas anuna mytd. OnTudeckas pasHocTb Xoja. PacueT nHTepdepeHImoHHOoH
KapTHHBI OT JIBYX KOI'€pPEHTHBIX HCTOYHHKOB.

4. [Tonockl paBHOH TOJIMHBI H PABHOIO HAKJIOHA.
5. IIpocTpaHcTBeHHAst KOTEPEeHTHOCTh. Pajinyc KOrepeHTHOCTH.

6. [Ilpunuun TIroiirenca — @penens. Meron 300 Openens. [Ipamonuueiinoe
pacnipoctpanenue ceeta. Judpakuus Openesis Ha KpyrjiioM OTBEPCTHH H JIHCKE.
7. Nudpakuus @paynrodepa ot GeCKOHEUHO JUIMHHON IIPSAMOH 11IEJTH.

8. udpaxuus @payurodepa Ha ogHOMEPHON AU PAKIMOHHOH peleTke.
9. IlonsaTue o ronorpadum.

10. EcTecTBeHHBIH U 10/1sspH30BaHHbIi cBeT. [lonsipu3anus mpH OTpaxeHuu U
npenomiaenun. 3akon bpioctepa.

11. Tonspusauus npu ABOHHOM syuenpenomieHun. OObIKHOBEHHBIH U HEOOBIKHOBEHHbIH
ayun. OnTrdeckas ock kpucraia. [Nonspusannonnele npusmMel. 3akon Maimoca.
12. 3arpyaHeHus B 2JIeKTpoMarHuTHOH Teopun Maxkceemna. Hopmanbnas ¥ aHoMaibHas

aucnepcuu. MeTo/ibl HaOIIOAEHUsA JIUCTIEPCHH.




13. DnexTpoHHas TEOpUA JTUCIIEPCHH CBETA.,

14. TTornowmenue cera. LiBera Tes1 ¥ CHEKTP NOTJIOLIEHHUS.

. YYEBHO-METO/IHMYECKOE U HTHOOPMAIIHOHHOE OBECINEYEHHE
JUCHUIIVIMHBI ( MOYJIS) ®U3UKA

JIUTEPATYPA
a) OCHOBHas JIMTEpaTypa:

1. Kysnenon, Apremmuii AprembeBny. ODusuka: Mexanuka. MonekynspHas Qusuka.
DJIEKTPUYECTBO M MarHeTusM. DJIeKTpoMarHuTHbIe Konebanus u BoiHbl. Ontuka : yuyeGHoe
nocobue / A. A. Kysnenos ; BiaiuMupckuii rocyapCcTBeHHbIH YHHMBEPCHTET HMMEHH
Anekcanzapa ['puropsesuua u Hukonas I'puropsesuua Croneroswix (Bal'y) .— Hsa. 2-e, ucnp.
u jgon. — Bunagumup : Bnaaumupckuit rocyapcTBeHHbI YHUBEPCHTET MMEHH AJIeKCaH/pa
['puropsesnya u Hukonas I'puropseBuua CroneroBwix (Bal'V), 2013 .— 160 c. : un. —
Hmeercst anekTpoHHas Bepeust .— bubaunorp.: ¢. 155-156.

U3nanue Ha ap. Hocutene: Gusnka: Mexanuka. MosiekyispHas Gu3uka. DICKTPUUYECTBO U
MarHeTusM. DJIeKTPOMArHUTHbIE KoyieDanus ¥ BosiHbL  Ontuka [DinekTpoHHBIH  pecype]
yuyebHoe nmocodue / A. A. Ky3nenos ; BaaauMHUpCKHil rocy1apeTBEHHLIH VHUBEPCUTET HUMEHH
Aunekcanyipa ['puropeeBunua U Hukonas ['puropsesnua Croseroseix (Bal'V) .— Baagumup,
2013.— ISBN 978-5-9984-0337-8.

2. Kyanm, Anekcanap AjexkceeBH4. Ou3Mka : METOJAMYECKHE YKA3aHUSI K TEOPETHYECKOMY
Marepuaiy, NpakTHYECKUM 3aHATHAM M 3aJlaHuAM, TecTaM, KOMIUIEKCY JabopaTtopHeiX pabot
JUI CTYJIEHTOB JUCTaHUMOHHOH (Qopmbl obyuenust / A. A. Kymum, JI. B. I'pynckas ;
BrnaguMupckuii rocyiapcTBeHHbIH YyHUBepeHTeT UMeHH AJekcanapa ['puropsesrua u Hukonas
I'puropsesuya Cronerossix (Bal'Y), Kapenpa obuieit 1 npukiagnoi ¢u3uku ; noa pea. A. A.
Kymnia .— Brnagumup : BraauMupckuii rocyjapcTBeHHBII YHUBEPCHTET UMEHH AJieKcaHjipa
I'puropbeBuya n Hukonas I'puropsesuya Croneroswix (Bnl'Y), 2013 .— 214 c. : un., tabn. —
Hmeercs anekrponnas sepeusi .— bubnuorp.: ¢. 211-212.

W3nanue Ha Jp. HocuTtene: Pusuka [DaekTpoHHbIH pecype] @ METOAMYECKHE YKazaHUs K
TEOPETHUECKOMY _MAaTEpHAly. [PAKTHYECKMM 3aHATHSAM W 3a/IaHUSIM, TECTaM, KOMILICKCY

nabopaTopHbIX paldOT Ul CTY/EHTOB JMCTAHIIMOHHON hopMbl 0Oyuenuns / A. A. Kymum, JI. B.
['pyHckas ; BiaJuMUpCKUil rocy/IapCTBEHHBIH YHUBEPCHTET MMeHH AJiekcanjpa [ puropbesuya
u Hukonas 'puropeesrua Cronerossix (Bal'V). Kadeapa obuieit u npuknagaioi GU3MKK ; 10J
pea. A. A. Kynuma .— Bnaaumup, 2013.

3. Ousuka : METOJMYECKHEe YKa3aHWsi JUIA MOAIOTOBKH CTYAEHTOB K TecTHpoBanuio / A, @,
Fankuu [u ap.] ; BruaauMmupckuii rocyaapcTBEHHbIH YHHBEPCHTET HMMEHH AJIeKcaHapa
I'puropsesuya u Hukonas ['puropweuya Croneroseix (Bal'Y), Kadenpa obuieit u npukiaHoi
¢usukn .— Bnagumup @ Bragumupekuil rocy1apcTBEHHbIH yHHBEPCHTET HMEHH AJieKcaH/pa
['puropsesuya u Huxonas I'puropsesuda Cronerospix (Bnl'V), 2013 .— 243 c. : un. —
WmeeTcs aniekTpoHHas Bepcus .— bubaunorp.: ¢, 242.




M3nanue Ha np. Hocutene: @uinka [DIEeKTPOHHBIH pecypc] | METOAMYECKHE YKa3aHusl JUisl
[I0JI'OTOBKH _ CTYJIEHTOB K tectupoBaHuio / A. @, Tanxkun [u ap.] : BiaauMupckuii
rOCYAApPCTBEHHBIA YHUBEPCUTET uMeHd Autekcanjipa |'puropsesrya v Huxonas ['puropsesnua
CroneroBeix (Bal'V), Kadenpa obuieii m npuknagnoi ¢usuku .— Buajgumup, 2013,

6) JlonosnuTenpHas nutepatypa (110 BIOOPY H PEKOMEH/IALHAM JIEKTOpa)

1. Iaaxun, Apkaauii ®exoposuy. Jlekuun no ¢usuke : B 4 4. : [yyeGHoe nocobue] / A. ®.
[lankun ; Bnagumupckuit rocynapcrBeHHblit  ynupepcurer (Bal'Y) .— Buagumup
Bnaaumupckuii rocynapersennblii yuusepeuter (Bnl'Y), 2004-2007.

Y. 2: Monekynapnas ¢u3uka M TepMOAMHAMHMKA |[DNEKTPOHHBIH pecypc] .— DeKTpOHHbIE
TekcToBble Aanuble (1 daiin : 5,37 M6) .— 2005 .— 77 ¢. : ui. — 3arjaBue ¢ THTYJIA SKpaHa .—
DnekTpoHHasi BepcHs nevyatHoH nyOmukauuu .— Bbubnuorp.: ¢. 76 .— CpoboaHbli g0CTYN B

MEKTPOHHBIX YHTANLHLIX 3as1ax Oubinorekn .— Adobe Acrobat Reader 4.0 .— ISBN 5-89368-
543-1 .— <URL:http://e.lib.vIsu.ru:80/handle/123456789/469>.

2. Hpoxowena, Hane:xxna Cepreesna. COopuuk 3azau no ¢usuke / H. C. Ilpokomesa ;
Bragumupexkuit rocynapcrsedubiit  yuusepeurer (Bal'Y) .— HMsp. 2-e, ucnp. u gon. —
Bnagumup : Bnagumupckuil rocyaapcrBeHHblil yHusepeurer (Bal'y), 2010 — 65 ¢, —
Wmeercs anekTponHas Bepcus .— bubimorp.: ¢. 64.

M3nanne Ha np. Hocutene: COopuuk 3azad no Qusuke [Dnexrponnbiii pecype] / H. C.
[Tpokouiesa ;: Biagumupckuil rocypapersennbiii yausepeurer (Bal'Y) .— Baajmmup, 2010 —
ISBN 978-5-9984-0043-8.

3.UepTor A.TI'.3amauHMK no ousMkKe: YuebHoe rocobue nisa BTy30B / A.
I'. Yeptoe, A. A. Bopobber. - 8-e wusn., nepepat. M npon. - M.
:OousmaTiaur, 2007. - 640 c. : wma., Tabn. - ISBN 5-94052-098-7.

4. ImutpueBa, Enena BanepbeBna. YueGuoe nocobue no ¢uszuxe : mexanuka / E. B.
Jmutpuesa, B. C. Ilnemnsues ; Braaumupckuii rocynapcrBennsiii yuusepcuter (Bal'y) —
Bnagumup : Brnagumupckuit rocysapersennslit yuusepcuter (Bal'Vy), 2009 .— 143 c. : i,
Tabi1. — WMeeTcs anexTpoHHas Bepeus .— buGiuorp.: ¢. 143.

W3nanue nHa ap. Hocutese: YueOHoe nocodue no ¢usnke [INeKTpoHHBINH pecype] @ MexaHuka /
E. B. Jimutpuera. B. C. [Inewusues ; BaraguMmupckuii rocyaaperseHdbiii yausepeuter (Bal'y)
— Braaumup. 2009 .— [SBN 978-5-9984-0005-6.

5.CaseaneB U.B.Kypc obuwein dpusunku : yuebHoe nocobue pna BTy3o8: B 3 1. / U. B. CaBenves. —
7-e u3pg,., ctepeotun. — CMN6.: NlaHb, 2007 — (/lyywme knaccuyeckue yqebuuku) (Knaccmueckas
yuebHan nutepatypa no dpusuke) (YuebHukun ana sysos. CneumanbHan nutepatypa). — ISBN 978-
5-8114-0629-6.

6.)Kapenosa, Csernana Bukroposna. ®usuka TBEPIOro Teja : METOAHYECKHE YKa3zaHHA K
naboparopubiM paboram no ¢usmke / C. B. XKapenosa, H. C. Ilpokomwesa, E. JI. [llamanckas ;
Brnagumupekuii rocynaperBennbiit ynusepcurer (Bal'Y), Kadenpa dusuku u npuknaaHoi
mateMmatuku ; noja pea. C. B. apenosoit .— Bnaaumup : BraauMHpCKHi rocyaapCTBeHHbIH
yuuBepceurer (Bal'Y), 2010 .— 39 c. : wn, tabn. — Kmeercs 30eKTPOHHAs BEpCHs .—
bubimorp.: ¢. 38.M3nanue Ha ap. Hocurene: Puznka TBEPIOrO Tesa [DneKTpoHHbLIH pecype] :




METOJIMYECKHE VYKa3aHus K jabopatopHbiM paboram no ¢usuke / C. B. Xapeunosa, H. C.

Ilpokomesa, E. JI. [llamanckas : Bragumupckuii rocyiaapcrBeHHbIH yHusepeurer (Bal'V),
Kadenpa dusukn v npukiainoi marematuku ; o peji. C. B. Xapenosa .— Brnajgumup, 2010.

7. Tpopumosa T.U.Kypc ¢pun3smnku: yuebHoe nocobue gna syzos / T. N. Tpopumosa. — 18-e n3g,,
ctrepeotun. — M.: Axkagemwmn, 2010. - 557, [3] c.: wn., noptp., Tabn. — (Bbicwee
npodeccuoHanoHoe obpasosaHue). — MNpeam. ykas.: c. 537-549. — ISBN 978-5-7695-7601-0.

8. /Kapenosa, Csersiana BuxtopoBna. ®usuka atoMoB M Mojekyl. Slnepnas ¢usnka
[DnexTponHblil pecypce] : MeToauYecKHe yKazaHus K aboparopubiM paboram no ¢usuke / C. B.
Kapenosa, H. C. Ilpokomesa, E. JI. Illamanckas ; BiaauMHpCKHil TrocyaapCTBCHHBIN
yuusepcurer (Bal'V), Kadenpa ¢usuxkun u npuxiagnod marematuku ; noa pea. E. JL

[Ilamanckas .— DnekTpoHHble TekcToBble JaHHble (1 ¢aitn : 431 KO6) .— Buagumup :
Brnagumupcekuii rocynapcrBeHHbii  yHuepeuter (Bal'V), 2010 .— 38 c¢. : wn, tabn. —
3aryiiaBue ¢ THTYJA 3KpaHa .— DIEKTPOHHAS Bepcus nevyarHoi nybiaukauuu .— bubnuorp.: c.
36 — Cpobo 1B JIOCTYTI — AdobeAcrobatReader 4.0 —

<URL:http://e.lib.vlsu.ru/bitstream/123456789/2065/3/00706.pdf>.

HurepHeT-pecypcbl
KTD (Kypuan Texuuveckoit pusukn). Dnexrponnas sepeus http://journals.ioffe.ru/jtf/
Ucnons3oBanue pazHooOpasHbIX y4eOHBIX MaTepHasIoB IOJIYYEHHBIX M3 cafiTOB MHTEpHETa
nocpeacTBoM mporpaMMmbl WinDjVie v Ipyrux rnporpamm.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHNEYEHHUE JUCHUIIJIMHbI

(MOAYJIsA)

JIeKIMOHHBIE ayIUTOPUH OCHAIEHBI JOCKaMU (IU1s1 MapKepa Wi Mella), 9KPaHOM IS
IPOEKIMOHHBIX CHCTEM, IIPOEKTOPOM M HOyTOyKOM (B-3, 422-3, 425-3). Ayuropus s
1abopaTOpHBIX 3aHATHH, OCHALLEHHAS COBPEMEHHBIMH M1E€PCOHATBHBIMH KOMITBIOTEPAMH,
00bEAMHEHHBIMHU B JIOKAIBLHYIO BBIYMCIIUTEIBHYIO CETh U YKOMIUIEKTOBAHHBLIMH HEOOX0/IMMBIM
CHCTEMHBIM H IPHKJIAHBIM IIPOrpaMMHBIM obecriedennem (419-3).J1aboparopun MEXaHHKH 1
MoJIeKyIspHOit (pusnku(428,429),5nekrpomarneruzma(425,426),ontukn(422,424).




IIporpamma cocraBiena B coorsercTBuu ¢ tpebosanusmu GI'OC BO no uanmpapieHHIO

23.08.01. «HanoTeXHOJIOIrHH U MHKPOCHCTEMHAs TEXHUKAY
Pabouyio nporpamMmy cocTaBul soep. «a. iy 7P %W-k &
L4 7 /

Penensent gﬂé// %’,&g/// ,/ /5] ,/-’;474‘5 WF&(Z//?/% k. “HH, 1084
( Vv

Ilporpamma  paccmoTpena u onobpena Ha 3acemanun kadeapbr «OOwasi u Ilpuknagnas
duzuka»

[IpoTokon No W) or (’ 0475  tona

/7‘({

PaGoyas nporpamma paccmoTrpena M oz00peHa Ha 3acelaHui yu4eOHO-METOIMYECKOH KOMUCCHH
Hanpasienns 23.08.01. «HaHOTeXHONIOIHH U MUKPOCHCTEMHASLF
Iporokon Ne. A{ or UZ0OY./%5 rona
[Ipencenarens KoMuccuu

d

&

3apeayroumii Kadeapoit

THKa»

(’& ,
- M. -4{‘})[,2 LS €41

JIMCT NEPEYTBEPK/JIEHU
PABOYEH ITPOI'PAMMBI JUCUHUIIJIUHBI (MOAYJIST)

PaGouas nporpamma oj1o0pena Ha yueOHBIH rojt
ITporoxon 3acenanns kadeaper N oT roja

3aseayomunii kadeapoi

PaGouast nporpamma oj100peHa Ha yueOHbIH 1o/l
[Tporokon 3acenanus kadeaps Ne oT rojaa
3aseyromnii kadgeapoii

PaGouas nporpamma oj1obpena Ha yueOHBIN roj
[Tporokon 3acenanus kadeapor Ne oT rojaa
3apeaytomuii kadeapoi

PaGouas nporpamma o/1o0peHa Ha yueOHbIH Toj

I[Tporokon 3acenanus kadenpbr Ne oT roja
3aBenytowuii kadeapoi
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