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AHHOTaus padoyeil MporpaMMbl JUCHUIIJIMHBI

Huctmmuinaa «®Pu3uka» BXOIUT B 0d306yl0 4YacThb 00pa3oBaTEIbHOM
IIPOrpaMMBbl bakanagpuam TIO HAMPABICHUIO 05.03.06 «Dxonoruss u
IPUPOOTIOTH30BAHUEY.

JlucrumirHa peam3yeTcss B HHCTUTYTE SKOJIOTHH M YCTOWYHUBOTO PAa3BUTHUS
Kadeapoit Pu3NIecKon ANEKTPOHUKH.

CopeprkaHre TUCIUILIMHBI OXBAaTHIBAE€T KPYT BOIIPOCOB, CBSI3aHHBIX C KYPCOM
(bU3HKHU AJ1 SKOJIOTOB.

JuciumirHa HaneneHa Ha (GOPMHUpPOBAHUE CIEAYIOIIMX KOMIIETCHIIUM
BBITyCKHUKA: 0O0meKynbTypHbIX: OK-6; ob6menpodeccuonanpubix: OIIK-2; u
npodeccuonanbhpix: I1K-2.

[IpenonaBanne AWCHUIUIMHBI TPEAYCMAaTPUBACT MPOBEACHUE CIICIYIONNX
BUJIOB YUEOHBIX 3aHATUH: JeKyuu, 1a00pamopHvle 3aHAmus U camoCmoamenbHas
paboma.

PaGouwass mporpamma  AMCHUIUIMHBI — OpeAyCMaTpUBaeT  MPOBEJCHUE
CIIEIyIOIMX BHJIOB KOHTPOJS YCHEBAEMOCTH B (QopMe KoumponvHas paboma,
KOJLIOK8UYM U Np. VU TIPOMEXYTOUYHBIA KOHTPOJIb B (popme 3auema.

O0beM TUCUUIIITUHBI 2 3a4eTHBIX €JUHMUI], B TOM YHCIIE B aKaJeMUYECKUX
yacax o BUJaM yueOHbIX 3aHATUI

Y4eOHble 3aHATHS dopma
B TOM YHUCJIE: MIPOMEKYTOUHOM
§ KonrakTHas pabora oOyvaronuxcs ¢ npenogaatenem | CPC, aTTeCTalluu
2 S W3 HUX B TOM (3auer,
3 Q g Jlexny | JlaGopar | Ilpaktuu | KCP | koncynst | uncie | AubdepeHunpon
[l un OpHBIE ecKHe aruu | OK3aM | aHHBII 3ader,
3aHATHS | 3aHITHS eH 9K3aMeH
72 | 34 12 22 38

1.1lesn ocBO€HUS AUCIMILJIMHBI

[{enssMu OCBOCHHS TUCIUTIIUHBI «DU3MKa» SBISIOTCS: TOJyYeHHE 0a30BBIX
3HaHWWA TIO0 PA3JIMYHBIM pasjieiiaM (U3HUKH, a Takke (OPMHUPOBAHHUE Y CTYIECHTOB
CHUCTEMBbI 3HAHUU MO OOIIel KIacCHUUeCKON (JOKBAaHTOBOU , HEPEISTUBUCTCKOM)
¢dbu3uKe, B YaCTHOCTH, M0 MEXaHUKE, MOJICKYJISIPHOU (DU3UKE, DTEKTPOMATHETU3MY
U ONTHKE, N0 CTPOCHUIO aTOMa U TBEPJbIX TeJ, MO CBA3U MEXKIY SKOJOTHEH U
bU3UKONM, YMEHUN KAa4eCTBEHHO U KOJIMYECTBEHHO aHAJIM3UPOBATh CHUTYAIlUH,
dbopMHpoBaHWEe YMEHHMI pemiarh 3aJaud M CTaBUTh MPOCTEUIINNA HKCIEPUMEHT,




HCII0JIb30BaTh KOMIIBKOTCP A MATCMATUYCCKOIO MOJACIMPOBAHUA IIPOLCCCOB,
HCO6XOI[I/IMI>IX JJIA IIOHUMAaHHUA U I[ElJ'IbHGﬁHIGFO HN3Y4YCHUA Pa3JIMYHBIX obOnacrei
CCTCCTBO3HAHMI.

B mporecce u3yueHus W OCBOGHHS 3aKOHOB (DH3UKH BBIPAOATHIBAIOTCS
HaBBIKK M YyMEHHUS TMO3BOJIAIONIME OCMBICIUTh U CMOJIECIUPOBATH MPUPOJIHbBIC
SIBJICHUS B TA0OPATOPHBIX YCIOBUSIX.

3anaqn AUCHUIIIINHBI

e chopmupoBarb NOHUMAHUE pOJH (U3UKA B €CTECTBEHHOHAYYHOM
o0pa30BaHNUHU CIICIIUATIUCTA;

® [I0Ka3aThb MHTErpanuio (HU3UKO-MATEeMAaTUYECKUX 3HAHUW U PpOJIb
MaTeMaTuK B GOpMHUPOBAHUU 0A30BbIX 3HAHUM 1O (PU3HUKE;

® O03HAaKOMHUTb C OCHOBHBIMH IMOHATHUSMU, ONPEICICHUIMH, BEIIMUNHAMU
Y €IMHULIAMU UX U3MEPEHHUS;

e 00ecrmeunTh YCBOCHHE OCHOBHBIX TPHUHITUIIOB OIWCAHUS SIBICHUN H
IIPOLIECCOB: YPABHEHUW IBUKECHUS, MTOJICH CUJI, YPABHEHUN COCTOSHUS;

e chopmMupoBaTH NMPEACTABICHUE O 3aKOHAX COXPAHEHUS B (PUBHKE;

e JaTh O0OIlIee NPEACTABICHUE O Pa3jIM4YUHM OMNMHCAHUS JIBYX THUIIOB
O00BEKTOB MPUPOJIBI — KOPITYCKYJISIPHBIX U BOJTHOBBIX;

® O03HAaKOMHUTH C PEIICHUEM YPABHEHUM JIBUKEHUS HA KOMITBIOTEPE;

e copMHupoBaTH OCHOBHBIE YMEHHMS W  HaBbIKM  pabOThl  C
U3MEpPUTEIbHBIMU  HMHCTpYMEHTaMU M Ipubopamu, 00paboOTKu
pe3yabTaToB  JabOpaTOpHbIX pabOT W UMX aHalu3a, peIICHUs
OPUKJIAJAHBIX  3aJa4, [PUMEHEHUS (PU3NYECKUX 3aKOHOB A
OOBSICHEHUN MPUPOJHBIX MPOLIECCOB U SBJICHUN.

2.MecTO0 JUCUMIUVIMHBI B CTPYKType OIIOII OakanaBpuara
HNucnuninna «®u3nka» BXOJAUT B 0a30Byl0 YacTh oOpa3zoBaTeabHOU
nporpamMMbl  OakanaBpa 1o HampaieHuto 05.03.06. — Dkojorus u
NPUPOAOIOJIb30BaAHNE

du3nka, Kak HayKa, U3ydaromas HanOoJee OCHOBHBIC 3aKOHBI TPHPOIHBIX
SIBJICHUM, HaXOJIUTCS B TECHOW B3aUMOCBSI3M C JIPYTMMH HayKaMH M TIPEIMETaMH.
CnyXHT B Ka4ecTBE (PyHIaMCHTAJIbHBIX 3HAHUH IS TOHUMAHUS IIIUPOKOTO Kpyra
AKOJIOTUYECKUX MTPOOIIEM.

JIna uzyuenusn oucyunaunovt «Qusuka» cmyoenm 0014#ceH 3HAMmMb: OCHOBHbBIC
MOHSATUS U METOJIbl MAaTEeMaTUYECKOT0 aHaliu3a, JUHEUHOU aire0phl, TUCKPETHOM
MaTteMaTuku; nuddepeHiuanbHoe U UHTETpaIbHOE UCUMCIICHUS; TApMOHUYECKUN
aHanu3;, guddepeHIanbHbple YpPaBHEHUS, YHCICHHBIE METOAbI; (YHKIUU
KOMIUIGKCHOTO ~ TIEPEMEHHOI0;  J3JEMEHTHl  (PYHKIIMOHAJBbHOTO  aHaJu3a;
BEPOSTHOCTh M CTAaTHUCTHUKY; CIydaillHble MPOIECCHl; CTATUCTUUYECKOE OIICHHWBAHUE



U TPOBEPKY THUIOTE3; CTATUCTUYECKUE METOJbI 00paOOTKH SKCIIEPUMEHTAIBHBIX
JAHHBIX; MaTeMaTH4ecKue MeToabl B Ouonoruu. Ilonstue wuHbOpMmauy;
IpPOrpaMMHBIE CpPEJCTBAa OpraHU3aluu HWH(QOPMALMOHHBIX MPOIECCOB; MOJAEIU
peleHus (YHKIIMOHATIBHBIX U BBIYUCIIUTEIBHBIX 3az1ady; A3BIKU
IporpaMMUpOBaHus; Oa3bl JaHHBIX; JIOKaJIbHbIE W IJI0OanbHBIE cetu OBM;
METO/IbI 3aIUThI HH(OPMaLIUH.

Onucanue JJOTMYECKOH M COAEPKATEIbHO-METOANYECKOH B3aUMOCBA3H €
apyrumu yactsavu OIIOII (aucuuminHaMu, MOAYJIAMHU, MPAKTHKAME)

SBnsACh CaMOCTOATENHFHON Y4YeOHOW NUCIMIUIMHON, Kypc (u3ukm, He
OTOpPBaH OT JPYrux AMCHMIUIMH. HaoOopoT, cyliecTByeT MeXIMCUUILIMHApHAsS
cBs3b. Hampumep, ucropus ¢GuU3MKM, Kak HayKd, JAaeT MHOTO IPEKPACHBIX
IPUMEPOB TAKOI'O POJIA.

N3yuyenue cTpoeHus BellecTBa B Kypce (PU3MKU MOJBOJUT K MOHUMAHUIO
CTPOEHHUSI U CIOCOOOB MCCIEIOBAHMS KPYIHBIX OMOMOJEKYN, (QyHIaMEHTATbHBIX
MOJIOKEHUIN MOJIEKYJISIPHOW OMOJIOTHH, TEHETUYECKOr0 KoJAa U T.A. DTO COJIMKaAET
Kypc (DU3UKHU U KypChl 0011Iel OMOJIOTHN U TEHETHKH.

Hwuxe cienyroT HEKOTOpBIE pa3bsCHEHUS, KOTOPBIE SBIIAIOTCA BAaXXHBIMU IS
MNOHMMAHHUS TOTO, KaKHe YUCTO (PU3MUECKHEe MOMEHTHI OCOOEHHO OTMeyaeTcsl Ipu
IIPOXO0’KJIEHUH TOTO WJIM HHOT'O pa3jena.

B Teme "Kunemamuka'' moKa3pIBalOTCS MHOT00Opa3ue HCIOJIb3YyEeMbIX B
(¢u3MKe CHCTEM KOOPJMHAT, KaK MPOUCXOIUT IMEPEXO0J OT ONUCAHUS JBHKCHHS
IPOCTEUIIEro Teja - MATepUaJbHON TOYKM - K ONHUCAHUIO MOBEJACHMS CIIONKHBIX
CUCTEM.

Baxueiieit yacteio ""/[unamuka' sBnsiotcs pa30op ypaBHEHUS JBUKEHUS B
HBIOTOHOBCKOW (pOopMe B JI€KapTOBOM CHUCTEME KOOPAMHAT U JIEMOHCTpPALUS €ro
pElIeHUs] Ha psJie MPOCThbIX MPUMEPOB: 3aMEMJICHUE JBHXKEHUS MaTepuabHBIX
TOYEK MOJ ACHUCTBUEM CYXOr0 U BA3KOTO TPEHUS U T.JI. DIEMEHTAPHBIX 3HAHUU MO
MaTEMaTUYECKOMY aHaJIU3y, KOTOPHIMU CTYACHTbI O00JaAaroT, AJisi ATOTO BIOJIHE
JIOCTaTOYHO.

[Ipu GopMynupoBaHUM 3aKOHA COXPAHEHUS HMITYJIbCa HANO TMOTYEPKHYTD,
9TO 93TOT 3aKOH SBJIsAETCS OoJjiee OOmMM, 4YeM TpeTwid 3akoH HproroHa, u
BBITIOJIHSIETCS, B YACTHOCTH, U B KBAHTOBOM MEXAHUKE, T'JI€ MOHATHE CUJIbI TEPSET
cBoili cMmbicia. Crenyer Takke oOpaTUTh BHHMaHu€ Ha TO, YTO BBEJIEHHUE
(U3MYECKO BEIMYMHBI - UMITYJIbC - MO3BOJSET 3amucarh JuddepeHnnanbHble
YPAaBHEHUS JBUWKEHUS KaK JUI MajblX, TaK U JJs OOJIBIIMX CKOPOCTEW B €IMHOU
dbopwme.

I[Ipn w3yuenun paspena ""Konebanus u 6oanpl” 1OTYEPKUBAETCS
pacnpocTpaHEeHUE 3TOr0 BUAA JIBHXKEHUSI B )KHUBOUM MPUPOJIE, IPUBE/S JOCTATOYHOE
YKCJIO IPUMEPOB (YacTOTa 1Iara 4eJaoBeKa, >)KMBOTHOTO U T.1.).

B pasnene ""Inemenmur mepmoounamuxu' cienyer yaeIUTh 0coboe
BHUMAHUE TEPMOJAMHAMUKE OTKPBITBIX CUCTEM, YTO SIBJISIETCS NPUHUUIHAIBHO
BAKHBIM 11 TIOHMMaHUS JKU3HEICATEIIbBHOCTH JKUBBIX OpPraHM3MOB U HX
B3aMMOOTHOIICHUS C OKpY’Karoled cpenoi. 371ech HaJA0 JOCTaTOYHO MOJIPOOHO
OCTaHOBUTHCS Ha cdepe MPUMEHUMOCTH BTOPOTO Hayajga TEPMOJUHAMHKH K



KUBBIM OpraHu3Mam, Ha Teopeme [IpurokmHa, Ha €CTECTBEHHOM BHEIPEHUU
(bu3HYeCKUX B3TIISI0B B OMOJIOTHIO.

3a OCHOBY HMBJIOKEHUA paznena ""Inexkmpuyeckue u macHumuole A61enusn’’
Oepercs UHTErpajbHble YpaBHeHUs1 MakcBesuia Jyis Bakyyma. BHauane BBOAUTCS
dbopmyna [Naycca, onupasicb Ha 3akoH KyioHa s B3aMMOJEMCTBUS TOYEUHBIX
3apsanoB. [locne aToro ormeuaercs, uro dopmyna ['aycca sBisiercss 6osee oO1ei,
TaK KaK COXpaHseTcsd W B JuHamuke. HemocpeacTBEHHO Kak pe3ysbTaT OMNBITOB
@apazness MOKHO BBECTH M YPAaBHEHHME O LMPKYJISIMU BEKTOpPA HAMNPSHKEHHOCTH
MarHuTHOro noJist U Jp. [IpakTuka nokas3pIBaeT, YTO MOCJE ITOTO MOCTYIUPOBAHUE
JlayK€ TOJIHOM CHUCTEMBI ypaBHEHHWM MakcBeiuia y»Ke He BBI3BIBACT 3aTPyAHECHHM
JUISL BOCHPUATHS UX CTyleHTamu. llosiBlieHHMe MarHuTHOTO TMOJdSl CHEAYET
paccMaTpHUBaTh C PEISTUBUCTCKOU TOYKH 3PEHUS.

OcHOoBHOEe BHHUMaHuEe B Teme ''Inexkmpoounamuka’ cienyer ynaenuTb
u3ydeHuto S(O(PEKTOB, CBA3AHHBIX C JABWIKCHHUEM 3apsSIOB M TIEPEMEHHBIMU
IEKTPUUECKUMHU TOKaMH. OTH JA(MPEeKThl HAA0 NPOAESMOHCTPUPOBATH HA
JIOCTATOYHO OOJIBIIIOM YHUCJIE TPUMEPOB. 3aBepIIacTcss TeMa J0Ka3aTeIbCTBOM
BO3MOKHOCTH CYIIECTBOBAHUS JIEKTPOMArHUTHOTO TOJISI KaK CaMOCTOSITEITbHOU
CyOCTaHIIUU U TTOCJIE OTKIIOUYEHUSI TOKOB U MCUE3HOBEHUS 3aPsI0B.

ITocnennsis 4yacte pazgena ""Iaekmpuueckue u mazcHumuvle seaenusn’’
ABJISIETCS HEMOCPEICTBEHHBIM BBEICHHUEM K pazfeny ''dnekmpomaznumnoe
u3zayuenue u onmuka''

BaxneiimuM paznenom Kypca sBisieTcs pasnaen ""dnemenmvt yuenus o
cmpoenuu eeutecmea’’. B 3ToM pazjiene mociae U3J0KEHUS SKCIEePUMEHTAIbHBIX
GbakToB, NPUBOIAIIMX K HEOOXOAMMOCTH BBEICHHUS BOJHOBOTO OIMHMCAHUS
MOBEJACHUS MHUKPOUYACTHIl, M HEKOTOPHIX OCHOBHBIX TPHUHIIUIOB MOAPOOHO
paccMaTpuUBaeTCA PELICHUE 3aJa4yd O YacTHUIIE B OJHOMEPHOM MOTEHIHUAIBHOM
SIIMKE Ha OCHOBE crainuoHapHoro ypaBHeHusi [Ipegunrepa. Omnupasicb Ha
pelIeHne 3TON 3a/aqyu, Jajiee 00CYKIAIOTCS YCIOBHS BO3MOXKHOCTH HAOJIOIECHUS
KBAHTOBBIX fIBJCHUH. B couerannu ¢ npuHumioMm l[laynu 310 m1aeT BO3MOXKHOCTb
OOBSICHUTh TMOSBJICHUE MPOCTPAHCTBEHHBIX Gopm Mosekyn. Dopmyny s
YPOBHEH SHEPrUU B aTOME BOJOpOJa JaeTcs 0e3 J0Ka3aTelbCTBA, TaAK KaK BBIBOJ
ee Ha OCHOBE ypaBHeHHUs LlIpeauHrepa cioxkeH.

B cBsi3u ¢ mMOsIBICGHUEM J1a3€pHOIl mexHUKu HEoOXOIUMbIM SIBIISETCS
NOJYEPKHYTh TMOHATHA O HOPMAaJbHO W HMHBEPCHO 3aCEJEHHBIX cpenax, o0
YCUJIEHUHU CBETa MPU MPOXOKIECHUU €r0 Yepe3 MHBEPCHO 3ACENICHHYIO CpEely U O
NPUHLUINAX JEUCTBUS ONTUYECKUX KBAHTOBBIX T€HEPATOPOB.

OrpaHu4eHHbIl JMMUT BPEMEHM TO3BOJISIET BBINOJHUTH HACTOSIIIYIO
porpamMmy JIMIIb MPU YCIOBUM HMCTIOJIB30BAHUS Pa3HOOOPA3HBIX METOIUYECKHUX
dbopm mnojmaum wmatepuana ciaymareiasMm. OgHolt w3 Takux (OpM  SIBISIOTCS
conpogodcoaemvie  OEMOHCMPAUUAMU  HAMYPHLIX U KOMHRbIOMEPHHIX
IKCHEPUMEHMO8 NPAKMUYECKUe 3aHAMUA, HA KOTOPbBIE CIEIYET BBIHOCHUTH
HEKOTOphIe MpOoOJIEeMHBIE 3aJlayd W BOIPOCHI, HE TpaTs BPEMEHU Ha pEIICHUE
PSAIOBBIX TPEHUPOBOUYHBIX 3aJ1ay.

B pamkax nadopamoprozo npakmukyma VCIONIB3YETCS YMEHUE CTYACHTOB
MPOU3BOJIUTh PACUYETHI C TOMOIUBI) CPEICTB BBIYUCIUTEIBHON TEXHUKH. ITO



MO3BOJISIET CYIIECTBEHHO MPHUOJM3UTh YPOBEHb CTATUCTUYECKOW KYJIBTYPHI
00pabOTKH pe3ybTATOB U3MEPEHUN B MPAKTUKYME K COBPEMEHHBIM CTaHJIapTaM,
NPUHATHIM B HAayKe W MPOU3ZBOACTBEHHOM pAesiTeabHOCTH. Ha »TuX 3aHATHAX
CTyACHTHI yke Ha | kypce nmpuobperaroT onbIT 061eHus: ¢ 9BM u ucnonb3oBaHus
CTaTUCTUYECKUX METOJI0B 00paOOTKU pe3ybTaTOB HAOIIOACHU, UYTO COBEPILIEHHO
HEOOXOAMMO JUisi paboThl B CHEHUATIBHBIX YYE€OHBIX W MPOU3BOACTBEHHBIX
1abopaTopusix.

Ha camocmoamenvuyrww pabomy CcTyneHTOB BBIHOCATCA MepepaboTka
MaTepUaJIOB JIEKUUA M CEMHUHAPCKUX 3aHSITHH, TMOJArOTOBKA K JIabOpaTopHO-
MPAKTUYECKUM 3aHITHSAM M 00pabOTKa MX PE3yJbTaTOB M COCTABIICHUE OTYETOB,
perieHue 3a1a4 u3 npejjaraemMoro kadeapoun Crmcka.

B kagecTBe caMOCTOSITENbHONW pabOTBI MOXKET OBITh PEKOMEHOBAHBI
HalKMCaHUEe OJHOTrO- JBYX (3a cemecTp) pedeparoB mno temam OJU3KUM K POAY
Oynyuiel NesTebHOCTH CTYJEHTOB M CBSI3AHHBIM C IMPUMEHEHHEM (PU3UUYECKUX
pruOOPOB WM OOIIUX 3aKOHOMEPHOCTEH.

Ocsoenue oucyuniunvl «Qusuka» saeigemcs Kak npeoulecmsyroujee O0is
00wenpogeccuoHaIbHbIX OUCYUNIUH U PeuleHUs NPOGecCUOHATbHBIX 3A0aH.
Hucyuniuna uzyyaemes na 1 xypce 602 cecmecmpe.

3.Komnerenuun oodyyawinerocsi, ¢GpopmMupyemMbie B pe3yjbTaTe OCBOEHHS
AMCIHUIIHHBI (MOIYJIs1)

Kon HanmenoBanue [Tnanupyemeple pe3yapTaThl 00ydeHus

KoMmneTeHuuu | komnereHunu u3 PIroC

u3 roc BO | BO

[TK-2 o0nanaTh 0a30BBIMU 3HaTh:
3HaHUSAMU ®I10J1b30BaThCs TEOPETUYECKUMU
(dyHIaMEeHTaJIbHBIX OCHOBAaMH, OCHOBHBIMU IIOHSTHUSIMH,
pa3nenoB pU3NKH, 3aKOHAMHU U MOJENISMU Kypca
XUMHHU U OMOJIOTHH B buzuky;
o0beme, HEOOXOAMMOM ® YMEHHUAMH MCIIOJIb30BAHMS HAyYHON
A1 OCBOCHHUS U y4eOHO TuTepaTyphl;
usHUeCcKHX, e puznyeckue napameTpsl,
XUMHYCCKUX U XapakTepU3yIOIIne
OHMOIOrNYECKHX OCHOB B (GyHKIHOHAIBHOE COCTOSIHUE
9KOJIOTHH H OpraHoOB U TKaHEU: MEXAHUYECKHUE,
IIPUPOAOIOIb30BAHNH; IEKTPHYECKUE,
BJIAJETh METOIaMU IIEKTPOMAarHUTHBIE, ONITUYECKUE.
XUMHUYECKOTO aHAIN3A, & |  YmeTh:
TAlOKE METO/IAMH OTOOPA | o pyMEHSTD 0Ty CHHBIC
1 aHaIn34 TEOpPETUYECKHUE 3HAHUS TTPH
T'COJIOTHICCKUX 1 peleHNH KOHKPETHBIX 3a/1a4 110
OuosloruuecKuX Npood; paboTe ¢ IKCIIepUMEHTAIBHON




MMETDH HaBBIKU
UJIEeHTUPUKALIIY U
OIMCAHMS
OHOJIOTHYECKOTO
pazHooOpa3usi, ero
OIICHKH COBPEMEHHBIMU
METOIaMH
KOJIMUECTBEHHOM
00paboTku HHpOpMaIUU

anmnapaTrypou;

eCJIylIaTh U KOHCIIEKTUPOBATh
JIEKIINH, a TAaKKE CAMOCTOSTEIBHO
N0OBIBATh 3HAHUS 110 U3Y4YaeMOM
JUCLUILINHE;

eu3JaraTh U KPUTUYECKHU
aHAJIM3UPOBATH MOJYYaEMYIO HA
CEMHUHAPCKUX 3aHITUAX
uH(OPMAITHIO, TIOJIE30BATHCS
yueOHOU uTepaTypoii, Internet —
pecypcamu;

S IPUMEHSITh MMOJTYUYCHHBIC 3HAHUSI
IpU PEIICHUH 3aJ1a4y Ha
BBICTYIUIEHUSAX, HA CEMHUHAPCKUX
3aHATHUSX.

Baaners:

® YCTPOMCTBOM HMCITOJb3yEMBIX
MU PUOOPOB U MIPUHITUIIOB UX
JICHCTBUS;

® [pUOOPECTH HABBIKU
BBITIOJTHEHUS (PU3UUECKUX
U3MEPEHUM;

® TIPOBOJUTH 0OPaOOTKY
pe3yJabTaTOB U3MEPEHUM C
UCIIOJIb30BaHUEM
CTATUCTUYECKUX METOJO0B U
COBPEMEHHOW BBIYMCIUTEIBHOMN
TEXHUKHU.

® METOJHUKON U TEOPETHUYECKUMHU
OCHOBaMH aHAJIN3a
AKCHEPUMEHTAIbHOU U
TEeOpeTUYeCcKor nHpopMaIuu B
obnacTu GU3HKH.

OK-6

NMETh 0a30BbBIC 3HAHUS B
o0nacTy HHPOPMATUKHU
1 COBPEMEHHBIX
reonHGOpPMaIMOHHBIX
TEXHOJIOTUH, BIAJACTh
HaBBIKAMH
HCITOJIb30BAHHUS
MPOTrPaMMHBIX CPEACTB U
paboThl B KOMIIBIOTEP-

3HaTh:
® TEOPETUYECKHUE OCHOBBI, OCHOBHBIC
MTOHSATHS, 3aKOHBI M MOJICTH Kypca
oOuielt Gu3uKu;
® MeTOJIbl 00pabOTKU U aHAJIU3a
AKCTICPUMEHTAILHON U
TeopeTUYeCKo nHPOPMAIUU B
o0nacTu (pU3HKY;
YMmerb:
® [TOHUMAaTh, U3JIaraTh U KPUTHYCCKH
aHaJIM3UPOBaTh 0a30BYI0 HH(pOPMa-
IIUIO B 00J1aCTH (DU3UKHU;




HBIX CETSAX, YMCHHEM
co31aBaTh 0a3bl JaHHBIX
Y UCIIOJIb30BaTh
pecypcol MHTepHera,
Brnaaets [ UC-
TEXHOJIOTUSIMH; YMETh
paboTtaTth
uHpopMaluein 3
Pa3TUYHBIX UICTOYHUKOB
JUIs1 perieHus npodec-
CUOHAJIbHBIX U
COLIMAJIbHBIX 3a7ad .

IMOJIb30BATbHCA TCOPCTUUCCKHUMU
OCHOBaMH, OCHOBHBIMH ITOHATUAMU,

3aKOHaAMH 1 MOJICIISIMU KypcCa

busuKu;

U3MEPATh (PU3NYECKHE ITapaMeTPhl U
OIICHUBATh (PU3MYECKUE CBOMCTBA

OMOJIOrNYECKUX OOBEKTOB C
[IOMOILBI0 MEXAaHUYECKUX,
AIIEKTPUUECKUX U ONITHYECKUX
METO/IOB;

BBIOMpATh ONTUMAJILHBIA METO/T
Kaue€CTBEHHOI'0 ¥ KOJIMYECTBEHHOI'O
aHaJM3a BEIIECTBA, UCTIOJb3Ys
COOTBETCTBYIOIIHNE (DU3UUECKHE
pUOOPHI U amTapaThl;
UACHTUDUITIPOBATH TPEIJIOKCHHBIE
COE€IUHEHHUS HAa OCHOBE JaHHBIX

Y®- u UK-cniekTpockonuu;
paboTaTh ¢ MUKPOCKOIIOM H

OMHOKYJISIPOM.

Baagern:

METOJIMKOW U TEOPETUUECKUMHU
OCHOBaMH aHAJIN3a
AKCIIEPUMEHTAIBHOMN U
TeopeTHuYecKor nHpopmauu B
obnactu PU3MKY;

HaBbIKAMH 00paOOTKH U aHaIU3a
DKCIEPUMEHTAJIBHON U
TEOPETUYECKON MH(OpMaLuK B
00JacTH (pU3HKHY;

CIIOCOOHOCTBIO AKCILTYaTUPOBATH
COBPEMEHHYIO anmnaparypy u
0o0opynoBaHuE 11 BEITIOJIHEHUS
HAY4YHO-HUCCIIEIOBATEIBCKUX U
71a00paTOPHBIX padoT;
METOJIMKaMU U3MEPEHUs 3HAUCHUI
(hU3UYECKUX BEITMYHH;

METOJMKON OLIEHKHU MOTPEIIHOCTEN
M3MEpPECHUMN.

OIIK-2

CIIOCOOHOCTBIO
HCII0/Ib30BaTh
DKOJIOTHYECKYO
I'PaMOTHOCTh M 0a30BbIC
3HAHUSA B obmactu
GU3UKK, XUMUH, HAYK O
3emiie M OHOJOTMH B

JKU3HCHHBIX CHUTYyallUAX,

3HaTh:

® OCHOBHBIC (1)I/ISI/II-ICCKI/IG 3aKOHbI H

nx CJICICTBUSA (pusnueckue
OCHOBBI MEXaHHUKH, KojieOaHusa U
BOJIHBI, OCHOBBI ~MOJEKYJISIPHOI
buszuku Hu TEPMOJIMHAMUKH,
AJIEKTPUYECTBA M  MarHeTusma,
ONTUKH, AaTOMHOW H©  SAJEPHOU




IIPOTHO3UPOBATh
MOCJIEICTBUS

CBOEU

npodecCuOHaAIbHON

JeATEIIbHOCTH,
OTBETCTBEHHOCTH
CBOHU pEIICHUS

HCCTH
3a

¢busukn), ¢uzNUECKue TPUHLIUIIBI
HCCIIeTIOBaHUS XUMHYECKUX,
OMOJIOTMUECKUX u
CEIbCKOXO03SMCTBEHHBIX OOBEKTOB
U U3MEpPEHUsS  OTIEIbHBIX  HUX

XapaKTCPUCTHUK;

® OCHOBHbIEC 3aKOHBI busukwy,
dbuznyeckue SIBJICHUS u
3aKOHOMEPHOCTH;

® TEOPETUYECCKUC OCHOBBI
(¢u3MYeCKUX  METOJI0OB  aHajau3a
BCIIECTBA;

® XapaKTEePHUCTUKH buznueckux
(hakTopoB, OKa3bIBAIOIIHNX

BO3JECHUCTBUE HA KUBOU OPraHU3M;
® METpOJIOTUYECKUE TpeOOBaHUS MPHU

pabote c buznyeckon
anmnaparypou, IpaBWIa TEXHUKHU
0e30macHOCTH paboThI B

XUMUYECKOW Jlabopatopuu U C
(buznyecKoi anmapaTyponu;
® DKOJIOTMYECKME U ITUYECKHUE
aCTEKThI BO3JICHCTBUM (PU3NUECKHUX
(hakTOpOB Ha YEIOBEKa.
YMmern:

e co3laBaTh W AaHAIM3MPOBATh Ha
OCHOBE (PU3MYECKHX 3aKOHOB M UX
CIIEZICTBHI TEOPETUUYECKHUE MOJICIH
SIBIICHUW TTPUPOJIBL;

® JICIIOJIH30BATh B NPAaKTHKE
BaKHCUIIIHE buzndyeckue
U3MEpUTEIbHBIE  TPUOOPHI U
MIPUEMBI.
|. Baagern:

® YCTPOWCTBOM MCIOJb3yEMbIX HMU
npuOOpOB M TMPUHLMUIIOB  UX
JNEUCTBUSI, TPUOOPECTH HABBIKU
BBITIOJTHEHUS buznuecKux
U3MEPEHUM, TPOBOAUTL 00pabOTKY
pe3yIbTaToOB U3MEPEHUMN Cc
WCIIOJIb30BAHUEM CTAaTUCTHYECKUX
METOJIOB 151 COBPEMEHHOMU
BBIYUCIIUTEIbHON TEXHUKH.




4.00beM, CTPYKTYpPAa U COiepP:KaHMe TUCHUIIUHBI (MOIYJIs1)
4.1.00mas TpyA0EeMKOCTh JMCIUIIMHBI COCTABJISIET 2 3a4eTHBIC CIUHMIIGI, /2

yaca

Ne | Pazgen Cemectp | Hemenn | Buabl y4eOHOM padoTthl, | Popmbl

n/ | TMCHUATLTHHBI s BKJIIOYAs TeKyIero

n CeMeCT | CAMOCTOAITEJIbHYI0 PadoTy | KOHTPOJIS

pa CTYACHTOB U | YCIIeBaeMOCTH

TPYAOEMKOCTb B Yacax (no HeOdenam
cemecmpa)

Tpyno | Jlek |Jla6 | Cam. ®opma

eMKOC | II. pad | pao. IPOMEKYTOUHO

Thb *tKCP | i arrecramuu
(no
cemecmpam)

1. | Mexanuka wu 2 36 6 11 19 Cnaua
MOJIEKYJISIpHA 71a00paTOPHBIX
a1 (pusuka pabor,
(mon.1) KOJUIOKBUYM

2. | DnekTpomart 2 36 6 11 19 Cnaua
€TU3M, 71ab0paTOPHBIX
OMTHKA, pabor,
aTOMHast " KOJUIOKBUYM
A/iepHas
¢buszuka
(mon.2)

Uroro 72 12 22 38 3a4er
4.2.CTpyKTYpa IMCHUILIAHBI:

Ha3Banus pa3znenoB | Beero Buabl yueOHbIX 3aHATHH

H TeM yacoB
o AyIMTOpHBIC 3AHATHS, B TOM Camocros | IIpomexy
y‘leﬁl{OM qucJjie TeJIbHasA TOYHBIH
y nAany (T en Taboparop: pabora KOHTPOJIb

1197071 Hble padoThI




Moayas |. Mexanuka u MoJieKyJasipHasi pu3uka

1. BBenenue.
KunemaTuka n
JINHAMHKA
MaTepHAJIbHOM
TOYKH

4

1

1

2.Buasl cui. Padora
U JHePrus

3.JIBu:keHmne
TBEP/OrO0 TeJa.
Hedopmanus Tea

4.MexaHuKa
JKUAKOCTEH M ra3oB

5. Ynpyrue BoJIHbI U
3BYK

6.PaBHOBECHEBIE N
HepaBHOBeCHbIE
COCTOSIHUSA
BelleCcTBA

7.MoJiekyJISIpHO-
KHHeTH4YecKast
Teopus. SBjenus
nepeHoca

pedepar

8. PeasibHbBIE ra3nl.
MoiekyasipHbie
CHJIBI B KHAKOCTAX

KOJIJIOKBH
w™

Bcero 3a 1 moayJib:

36

6

11

19

Moayas 1. DnekrpuyecTtBo u MarHeTusM. OnTuka,aToMHasi ¥ siiepHas ¢pu3

HKa.

1.2nekTpocTaTnyec
Koe rno.ie.

IMoTenuuaa n
pa3HoOCTh
MOTEHIIHAJIOB

2

1

1

2.11ocTosiHHBII
JIEKTPUYECKUH TOK

3. DJ1eMeHThI 30HHOH
TeOpUH
MPOBOIMMOCTH.




4./Iu3JIeKTPUKH B 2 2
IJIeKTPUYECKOM IoJIe

5. 9aexkTpuyeckuii 3 1 2 KOJLJIOKBH
TOK B razax M
6.MarauTHoe noJe. 2 2

MarneTuku

7.91eKTPOMArHHUT- 2 1 1

Hasi MHAYKUMA U

NepeMeHHbIN TOK

8.2yekTpomaruur- 2 2

HblIe KoJIeOaHus U

BOJIHBI

9.I'eomeTpuyeckasi 2 1 1 pedepart
ONTHKA

10.UnTepdepenuns 3 1 2

cBeTa

11.Iu¢ppaxkuus ceera 2 1 1
12.1Tonsipusanus 2 2

cBeTa

13.Tens1oBoe 3 3 pedepat
u3J1y4eHue

14.B3aumoneiicreue 2 1

U3JIy4YeHHs ¢

BelllecCTBAMH

15.Ctpoenue aToma 3 1 1 1

16.CtpoeHue u 2 1 2 KOJUIOKBH
CBOIICTBO siAep ™M
Bcero 3a 2 moay.ab: 36 6 1 19

Hroro 72 12 22 38 3auyeT

4.3.Conep:xaHue QTMCHUIIMHBI, CTPYKTYMPOBAHHOE 110 TeMaM

| MOYJIb:

BBenenue




[Tpenver ¢usuku. Meton no3Hanus B pusuke. DKCIEPUMEHTHI U TEOPHH.
Ponr maremaruku. @usnyeckue 3akoHbl. [lonstue dakra B ¢pusuke. Momenu.
[Ipsimble 1 0OpaTHbIe 3a1aun Ppu3uKu. PazMepHOCTH PU3NYECKUX BETUUHH.

Kunemaruka

JIBmkeHue Kak riiaBHas opma cyiecTBoBaHus Marepuu. [IpocTpancTBo u
BpeMsi. CriocoObI OMKMCAHUS COCTOSIHUS Tela U cucteMbl Tel. CHCTeMbl OTcYeTa
U KoopnauHat. Ponb M mpuHOUNBL BbIOOpa cucteM KoopauHatT. CrerneHu
CBOOO/IBI, MHBAPHUAHTHBIC CBOMCTBA YHCia CTEIMEHEH cBOOOIBI. TpexmepHoe U
MHOTOMEPHOE MPOCTPAHCTBA. MaTepuaibHasi TOYKa U PACHPOCTPAHEHHUE 3TOU
MOJIEIA HAa MHOTOMEPHBIA Cllydad. TpaexkTopus W MHUPOBAS JIMHHUS, HUX
cBoiictBa. CKOpPOCTh UM YCKOpPEHHE Kak Mpou3BojaHble. llocTymarenbHoe u
BpAILIATEILHOE JBUKEHUSI KAK OCHOBHBIE BUJIbI JIBUKEHUM. YTIIOBBIE CKOPOCTH
U YCKOpPEHHE, HOpPMaJbHOE M TAHICHIIMAJIbHOE YCKOpeHus. MHepruanbHbie
CUCTEMbl M PABHOMNPABHOCTh TOKOSI M PAaBHOMEPHOTO MPSIMOIUHEWUHOTO
nBwxeHus. IlocTynaT o TOCTOSIHCTBE CKOPOCTM CBETa B BaKyyMe.
[IpeoOpa3oBaHne WHTEPBAIIOB BPEMEHHM W JJIMHBI MPHU OOJIBIIUX CKOPOCTSIX
OTHOCHUTEJIPHBIX JABWKEHUM HWHEPUHAIBbHBIX cucTeM. llapagokc OJM3HENOB.
[IpeobpazoBanus JlopeHIa U peIITUBUCTCKOE CIIOKEHHUE CKopocTeit. HTepBan
MEXy COOBITUSMH U €TI0 HHBAPUAHTHOCTb.

JInnamuka

Cuna n macca, cynepniozunus cui. [lepBeiii u BTOpo# 3akoHbl HbroTOHA.
YpaBHEHUS NBWIKECHUS, POJIb HAYaJIbHBIX YCJIOBUW, IPUHLUI IETEPMUHU3MA.
[Ipumepel pelieHus ypaBHEHUM ABWKEHUA. JIBUJKEHHE Tel B TIOJIE CHII
TATOTEHUs, ABJICHUE HEBECOMOCTHU B CIIyTHUKAX. MMIIyJbC, 3aKOH COXpaHEHHUs
UMITyJIbCa  JUI1  MEXAHUYECKOM  CHUCTEMBI, TpeTUHM 3akoH HproToHa.
BsaumopeiictBue ten uepes nose. OOuias GopMyInpoBKa 3aKOHa COXPaHEHUS
uMItyasca. KuHeTndeckass »JHEprus MaTepualbHOM TOYKH, CBA3b €€ C
KOMIIOHEHTaMH BEeKTOpa umnyJibca. Pabora u norenuuanbHas sueprus. Padora
IIEpEMEILECHUs]  MAaTepUaJbHOM  TOYKM 10  KPUBOJIMHEWHOMY  IIYTH.
[loTreHunanbHbIE CUJIBI, BBEJICHUE [IOHATUSA IIOTEHIIMaia I
B3aUMOJIEUCTBYOIINX Ted. CBSI3b KOMIOHEHT CWIBl W IOTEHUUAIbHOU
¢yuknun. IloTeHuuanbHas sMa ¥ yCIOBHE YCTOWYUBOTO PaBHOBECHS.
HeBO3MOKHOCTh paBHOBECHS CHUCTEMbl B3aWUMOJACHCTBYIOIIMX CTAaTUYECKUX
TOYEYHBIX DJJIEKTPUYECKHUX 3apsaaoB. MOMEHT cuibl. J[MHaMHKa BpauieHUs
TOYKM M Tejla BOKPYI IOCTOSSHHOM OCH, IOHATHE O MOMEHTE WHEPLUHU
MaTepUaIbHOM TOYKHM U TeJla. YPaBHEHUE IBWKCHUS BPALLAIOLIETOCS BOKPYD
HENOABIKHOW OCH Teia. MOMEHT HMIIyJibca, CBA3b €r0 KOMIIOHEHT C
KMHETUYECKOW DHEprueu BpauieHus. [71aBHblE MOMEHTBI MHEPLIUU U
YCTOWUYMBOCTh BPAILCHUs T€. 3aKOH COXPAHEHMs MOMEHTa MMILYJIbCa Tella U
cUCTeMbI Tell. ' MpocKonsl U UX IpuUMeHeHue. LleHTp Macc U ypaBHEHHE €ro
IBWKEHUA. PasneneHne 1OCTynaTenbHBIX W BpallaTEIbHBIX — JIBHKCHUHI
TBepAoro rena. ITapa cuit. Cucrema ypaBHEHHN 1S ABUKEHUS TBEPAOIO TEIa U



€ro KMHETWYEeCKas HHEpPrus. 3aKOH COXPAHEHWS JHEPIMM U €r0 CBSA3b C
PAaBHOMEPHOCTBKO TEUYEHHs BpEMEHHM. JIBMIKEHHME CHUCTEM CO MHOTMMH
creneHsiMu cBoOo b1 OyHkuus Jlarpanxka u ypaBHenus Jlarpanxka.

JAunamuka 00JbIIMX CKOPOCTEN

[IpuHIIUTT  OTHOCUTENBHOCTH B (Qu3MKe. PenITUBUCTCKUN UMITYJIBC.
[IpeoOpazoBaHue sHEPrUU-UMITYJIbCA. Macca M €€ CBSI3b C DHEPTrUeH ITOKOs.
Macca C10XHOM CUCTEMBI M €€ CBSI3b C DHEPrUel B3aMMOJCHUCTBUS YacTEM.
Hlebexkt maccel u 3HepreTuka. KuHeTWueckas 3HEPTUs B PEIATHUBUCTCKOMN
MEXaHUKE. YPABHEHUE ABMKCHUS MATEPUAIBHON TOYKU B PEISATUBUCTCKOU
MeXaHuKe. JIBM)KEHHME MaTepUallbHOM TOYKH MOJ JEHUCTBUEM IMOCTOSTHHOU
cuibl. CKOpOCTh CBETA KaK MpeJieNibHasi CKOPOCTh. YacTullbl ¢ HYJIEBOM Maccoi
nokosi. [IpUHIMIT SKBUBAJIEHTHOCTH M TEOPUS MPOUCXOKICHUS  CHII
BCEMUPHOTO TATOTCHHUS.

KoJie0anua 1 BOJIHBI

Konebanusi kak 4dacTHBIA ciaydaldl JBUWIKEHUS, YCIOBUSI TOSBIICHUS
KosjeOaHuil. YpaBHEHUE IBUKEHUS MPYKUHHOTO MasTHUKA U €ro pEIIeHHE.
lNapmonnyeckoe konebaHWEe W €r0 XapaKTePUCTUKH. YPaBHEHUE IBUKCHUS
(bu3HUeCKOro MasTHUKA W €0 PEIICHHE, MAaTeMAaTHYCCKUN MAasTHUK. DHEPTHUs
rapMOHUYECKHUX KoJeOaHu. BhIHyKeHHbIE KOJeOaHus U SIBIICHUE PE30HAHCa.
ABtokosnieOanus. [IpuMepsl NposBICHUS PE30HAHCHBIX W AaBTOKOJIEOATEIbHBIX
SIBJICHHWM B JKUBBIX OpPraHU3Max M TEXHUKE. BOIHBI B yIPyrux cpenax,
JIMHEWHbIE, TOBEPXHOCTHBIE U OOBEMHBIE BOJIHBI, MOMEPEYHBIE U MPOJI0JIHHBIC
BOJIHBI, )POHT BOJIHBI, IIJIOCKKE U CPEPUUECKHUE BOJHBI. AHAIUTHUYECKAS 3AIUCh
oerymieit BoiaHbl. BonHOBoe ypaBHeHue. IlepeHoc »Heprum Oeryiieil BOJHOM.
Cnoxenue konebanuii u  BoiaH. KorepeHTHble  MCTOYHUKH  BOJIH.
WNurtepdepeniuss BOJH OT TOYEUHBIX KOTE€PEHTHBIX HCTOYHUKOB. Y CIOBHS
MOSIBJICHUS MAKCUMYMOB U MUHUMYMOB. CJIOXEHUE KPYTOBBIX U CHEepPUIECKUX
BosiH. [locTtpoenne ¢poHTa BOJMHBI MO mNpuHIUIY [folireHca, MOBeneHUE
dbpoHTa BOJHBI B HEOAHOPOAHOU cpene. OTpakeHHE W TMPEIOMIICHHUE BOJIH.
[Ipuauun ®depma. [logBreHHE OTPAKEHHBIX BOJIH B HEOJHOPOJHBIX CPENAX,
CIOKEHHE BCTPEUHBIX BOJH W oOpa3oBaHue crosiuux BojJH. IlepexoaHoe
COCTOSIHME U BpeMs penakcanuu. CBs3b IJMH CTOSUMX BOJIH C pa3MepaMu
Cpelbl, IMCKPETHOCTD IMH CTOSTYMX BOJIH. KBaHTOBaHME.

JJIeMeHThI CTATHCTHYECKON U MOJIEKYJISIPHON PU3NKH

MUKpPOCKONIMYECKME U MAaKpOCKOIMYECKHE SBIICHUA. MaeanpHbId ras Kkak
CTaTUCTUYECKasi CHCTeMa MHOTHX 4acTull. JlaBieHue, o0beM U Temmeparypa rasa
Kak O0OOOIICHHBbIE XapaKTePUCTUKU COCTOSIHHMA Tra3a. PaBHOBECHbIE U
HEpPABHOBECHBIE COCTOSIHUA ra3za. OOpaTUMble W HEOOpaTHUMbIE MPOIIECCHI.
HumarpaMmma  ngaBieHHE-00beM.  DKCIEPUMEHTAIBHBIE  Ta30BbIE  3aKOHHBI,
0000IIEHHBIN Ta30BbIM 3aKOH (YpaBHEHUE COCTOSHHS HJEaJbHOIrO rasza). BoiBon
YPaBHEHHMS COCTOSIHUS UJI€AJIbHOTO T'a3a Ha OCHOBE KHHETHUUECKUX MPEACTABICHUM.



OU3NYECKUN CMBICH MTOHATHUS TEPMOJAUHAMUYECKON TeMnepaTypsl. Pacnipenenenue
SHEPIUM MO cTeneHsM cBoOonbl. Pacnpenenenus MaxkcBemia u bonbiimana,
Ooapomerpuueckas ¢opmyna. HepaBHoBecHbie mporiecchl. Huddysusa, nuddysus
yepe3 MeMOpaHbl, OCMOC, OCMOTHYECKOE JaBJIE€HWEe U €ero pojb B
JKU3HENCATEIbHOCTA pacTeHuu. Teruonepenaya. BHyrpeHnee tpenue. PeanbHbie
ra3pl, ypaBHeHue BaHn-nep-Baanbca, KpuThueckass TOYKa, peajibHbIE HU30TEPMBI,
CKWXKEHHE Ta30B. JKUAKOCTH, TMOBEPXHOCTHOE HATSHKEHUE B IKUIKOCTSX,
OXJIAXKJEHUE )KUJAKOCTHU MPU UCHIAPEHUHN, TEPMOPETYJIALUSA PACTEHUI U )KUBOTHBIX.
CMauuBaroniye 1 HecMayuBaromue xujakoctu. Kanwnspasie siBiaenusi, Gopmyna
Jlarutaca.

JIeMeHTbI TEPMOINHAMUKH

[lepBoe Hayaslo TEPMOJMHAMMKH, H3OIPOILECCHl, aauadaTUUYEeCKUil Mpolecc,
OXJIQXKJIEHUE Ta30B MpU aauabaTUYECKOM pACIIUPEHUM U TOJIYyYEeHHE HU3KUX
temneparyp. YpaBHeHnue Ilyaccoma u ero BeiBoA. Kiaccuueckas Tteopus
TEIMJI0EMKOCTEH, MPUYMHBI OTKIOHEHHSI pealbHBIX TEIUIOEMKOCTEeH Kak (yHKUIHUU
TEeMIIepaTypbl OT pe3yJIbTaTOB Kiaccuueckoil Teopuu. PaboTa maeanbHOro rasa B
paznuyHbIX mpoueccax. ObparuMbie U HeoOpaTUMBbIe HUKIBL. TemIoBble MAIIUHBI
u wmukia KapHo, Bropoe Hawano TepMoaMHaMUKUA. KoMmpeccuoHHbIE
XOJIONWIBHUKU W TEIUIOBBIE HACOCHL. OJHTPONHS KAaK TEPMOJUHAMHYECKUM
noreHiuan. @dopmyna s 3HTponuH uUAeanbHOro rasa. Teopema Kapno u
00001IeHEe MOHITUSI SHTPONUU KaK TEPMOJMHAMUYECKOro MoTeHiuana. CBA3b
SHTPONUU C MHUKPOCOCTOSIHUSIMH HJI€aJIbHOTO ra3a. CTaTUCTHUYECKOE TOJKOBaHUE
suTponuu. Popmyna bonbiMana. Bo3pacranue SHTponuM Npu HEOOPATUMBIX
nmpoueccax Ha IPUMEPE BBIPABHUBAHUS TEMIIEPATYPbl JBYX HAXOISIIUXCS B
KOHTAKTE HArpeThIX TEJ U MPHU BHIPABHUBAHUU JABIICHUHN B JIByX YaCTSIX COCYyJa C
razom. [lepBoe u BTOpO€ Hauaia TEpPMOJAMHAMUKH W KUBbIE OpraHu3Mebl. [lonsTre
0 TEPMOJMHAMUKE HEOOPATUMBIX MPOIIECCOB U OTKPBITHIX CUCTEM. DHTPOIHUS B
CHUCTEME OpraHU3M-OKpYsKarouas cpeaa.

Il MOAY.JIb:

3J1eKTpnqec1me 1 MaroHumTHbIC SIBJICHUA

[TonsiTue o0 mONAX, MONS CKAISIpHbIE M BEKTOpPHBIE. XapaKTEpPUCTUKU
BEKTOPHBIX IIOJICH: HAIpPsHDKEHHOCTb, IOTOK, LHUPKYJALNSA, CHJIOBBIE JIMHUU
BEKTOPHOTO 10J1s1. Cynepnos3uiys nojieu, 3apsasl, 3aKOH COXPaHEHUs 3apsiioB.

BzaumopaencTBre HENMOABUKHBIX U JIBUKYIIUXCA 3apsa0B, PU3UUECKUNA CMBICIT
MarauTHoro noJjis. [lose Toueunoro 3apsna (3akoH KyiioHa) U cuCTeMBbI 3apsiioB.
[Tone aumonsi. DIEKTPOCTATUUECKOE MOJIE MOJEKYJIbl M XUMHYECKUE PEAKIIHH.
WNurerpansnas ¢opma 3akona Kynona, Teopema ['aycca (mepBoe ypaBHEHHE
Makcsenna). BeiBog dhopmyn s HaNpsHKEHHOCTH SJIEKTPOCTATUUECKUX TTOJICH
3apsDKEHHOTO  IPSAMOTO  IPOBOJA,  IUIOCKOCTH,  KOHjAeHcartopa. Pabora



IIEPEMEILICHHS 3apsia B DJIEKTPOCTATUYECKOM I10J1€, IOHATUE ITOTEHIHaIa. Bropoe
ypaBHeHHME MakcBemia Uil 3JEKTPOCTaTUKM B HMHTErpalbHOW  (opMe.
OJIEKTpUYECKass E€MKOCTb  OJHOIO IPOBOAHMKA M JABYX IPOBOJHHUKOB,

KOHJICHCATOPBL. DHeprus AJIEKTPOCTATAUYECKOTO TTOJIA. N3menenue
HaMnpsDKEHHOCTH  DJIGKTPUYECKOrO0  MOJiA  NPU  BBEICHUUM  JAUDJIEKTPUKA,
MOJISIPU3YEMOCTD IUAJIEKTPUKA, IUBJIEKTpUYECKas MIPOHULIAEMOCTb.

DJIEKTPUYECKOE M0Ji€ B MpoBOAHUKAX. [IOHATHE O TOKE MPOBOAMMOCTH, BEKTOP
TOKa W cuia Toka, nuddepenunansuas (popma 3akona Owma. IlepBoe mpaBuio
Kupxroda. IlpuumHa mOsBIEHUA DJIEKTPUYECKOTO TOKa B  MPOBOJHHKE,
(bu3nyecKuil CMbICI MOHATHS CTOPOHHUX AJIEKTpUYecKux cuil. BeiBoa 3akona Oma
st Bcet nenu. Bropoe mpaBwiio Kupxroga. MarHuTHoe moJsie TpsIMOTO TOKA.
HNuterpasnibHble ypaBHeHHsT MakcBenna Ui HOCTOSIHHBIX MAarHUTHBIX TOJIEH.
[IpuMepbl BBIUMCIICHUS HANPSHKEHHOCTEW MArHATOCTATHYECKUX IOJIEH. 3aKOH
buo-Caapa-Jlanutaca. B3aumopneiictBue mnosneid u 3apsnoB (TokoB). dopmyna
Jlopennia s cuibl, AEMCTBYIOIIEM HA 3apsi CO CTOPOHBI AJIEKTPUUYECKOTO H
MAarHuTHOTO Tnojneu. lIpuHuun aercTBus macc-crekTpomMeTpoB. MHAYKIMOHHBIE
ABJICHUS, TpaHC(HOPMATOPhl, PU3NYECKUE MPUHLHUIBI UX JEUCTBUS. DKCTPATOKU.
[TonHas cucTeMa MHTErpANIbHBIX ypaBHEHU MakcBesia. CMBICIT YWICHOB CUCTEMBI
ypaBHeHHW MakcBeiia, ONUCHIBAIOIIMX SIBJICHUS, CBA3aHHBIE C W3MEHEHUSIMHU
AJIEKTPUYECKUX Y MAarHUTHBIX BEJIMYWH BO BpEMEHU. B3auMOCBA3b JIEKTPUUECKUX
M MArHUTHBIX I[IEPEMEHHBIX [I0JIEH, DJIEKTPOMAarHUTHOE IIOJIE M M3JIyYCHHUE.
CB0oOOHOE  BJEKTPOMAarHUTHOE TIOJI€ UM €ro  CyIIeCTBOBaHME B  BHJIE
JIEKTPOMAarHuTHOM BOJHBI. [lonepedHoCcTh 3JIEKTPOMAarHUTHBIX BOJH. CKOPOCTH
pacnpocTpaHeHUs] 3JEKTPOMArHUTHBIX BOJIH M crocoObl ee u3mepenus. lllkana
AJIEKTPOMArHUTHBIX BOJIH. SIBJIEHUs, ONMCHIBAEMBIE BOJHOBOU TEOPUEH CBETA.

Ontuka

HNurtepdepenuus CBeTa, yCJIOBUSA HOSIBJIEHUS CTaTUYECKOU
UHTEP(DHEPEHIIMOHHON KapTHHBI, UHTEPPEPEHLIUS NPU pa3/ieIeHUH GPOHTA BOJIHBI,
IPOCBETJICHHE ONTHKH, HHTepdepoMeTpsl U HUX Hcnojib3oBaHue. Dypbe-
cuektpomeTpbl. llonarue o rojorpadpuu. dudpaxuus, audpaxkuus Ha IIeIu.
OcoOGeHHOCTH OpraHu3aluy PaAHOIOKAIIMOHHONW CITy>KObl. YCIIOBHUS MEpexoaa OT
BOJJHOBOM ONTUKM K reomerpudyeckoi. 30Hbl DpeHens, 30HHAsA IUIACTUHKA
@penenst kak Qokycupyromuid 3nmeMeHnTt. JudpakimoHHas pemeTka  Kak
OUCIIEprupyromas cucreMa. AHanM3 cocTaBa CBeTa [0 JJIMHAM  BOJIH.
PentreHoBckas audpaxkuus, moHaTHe o0 O0O0paTHbIX AU(PAKLIMOHHBIX 3a7adax,
PEHTICHOCTPYKTYPHBII aHaJIM3 M €ro OCOOEHHOCTH NPUMEHHUTEIBHO K
ouonornyeckuMm  obbekTam.  JudpakuvoHHBI < mpenen  paspeniarouiei
CIIOCOOHOCTH ONTUYECKUX MPHOOPOB.

CBeT M BeIECTBO, MOHSATHE O BTOPUYHBIX BOJHAX, pa3/eliEHUE SHEPIUH Ha
rpaHule pasznena (a3, pe30HAHCHBIM XapakTep B3aUMOJCHCTBUS CBETa H
BemiecTtBa. /lucnepcus, kimaccuueckoe oOBSCHEHHE 3aBUCMMOCTH Kod(dduimenta
IPEJIOMJIEHUS] CBETa OT JJIMHBI BOJIHBI NAJAaroOUIero cBeTa. SIBieHue IBOMHOTO
Jy4yernpenoMyIeHus, Nojspu3alus cBeTra Kpucrauiamu. [lonsipusoBaHHBIN CBeT,



ONTUYECKAS] AKTUBHOCTb, CaXapOMETPHs, HCIOJb30BAHHUE SIBICHUS BpaIlCHUS
TUIOCKOCTH TOJSIPU3AIMH B MOJIEKYJIsipHOHN Ouosoruu. ®otosddexT u kBaHTOBas
npupoaa cBera. Kpyr siBieHUH, OOBSICHUMBIX C KBAHTOBOW TOYKH 3pEHUS,
MUKPOCKOIIMYECKOE U MAKpPOCKONMYECKOE B ONTHUKE. JIBOMCTBEHHOCTH MPUPOIBI
CBeTA. 3aKOHBI MOIJIOLIEHHUS CBETA.

J1eMeHTBI Y4Y€HHUA 0 CTPOCHHMH BEIIECTBA

OcobenHoctu moBeneHuss MukpouyacTull. [IpuHIMNOBI omMcaHus MOBEAEHUS
MHUKpPOYACTHI], BOJIHOBasA (PYHKIMsI, COOTHOLIEHUE HEONPEIEICHHOCTEM, BOJIHA 1€
bpoinsa. Iloctymater  bopa. VYpaBHenue Ilpeaunrepa (BpeMeHHOE U
CTallMOHApHOE), (QHU3WYECKUIl CMBICT BXOJIIIMX B HEro WiIeHOB. Pemienue
cTauuMoHapHoro ypaBHeHus IlpeauHrepa s 4YacTUUBl B OJHOMEPHOM
NOTEHIMAIIbHOM AIIMKE M YaCTHUIIBl Ha OKPY>XHOCTU. YCJIOBHS MOSBICHUS
KBaHTOBBIX SIBJIEHUH. J[ByMepHas MOTEHIMalbHAs siMa, BBIPOKICHHE KBAHTOBBIX
COCTOSIHUM M CHATHE BBIpOXKJAEHHUs. lloTeHlManbHas siMa KOHEYHOM TIIyOMHBI U
BIMSIHUE €€ TVIyOMHbl M IIMPUHBI Ha YPOBHHM SHEPrUM 4YacTUIbl. TyHHEIbHBIN
3¢ ¢ekT. 3anoaHeHne ypoBHel u npuHiun llaynu, moiaHast 3Heprus COBOKyIIHOCTH
JIEKTPOHOB B KBAaHTOBOU CHCTEME. Y POBHU DHEPIUU B aTOME BOAOPO/IA, IEPEXOBI
Mexay YypoBHsAMH. HopmanpHas M HWHBEpCHas 3aCEICHHOCTb KBAaHTOBBIX
cocrogHuil.  Ilornomenue, CIOHTAaHHOE W BBIHYXKJACHHOE  M3JIy4YECHUS.
Koaddummentsr Oiinmreitna. @®opmyna [lmanka. Ycunenwme cBera mpu
IIPOXO0’KJICHNUHN Yepe3 UHBEPCHO 3acelIeHHYyo cpeny. [lonsaTue o nazepax.

dusnueckass MpUPOJA XUMHUYECKOM  CBSI3H.  DIJIEKTPOHHOE  CTPOECHUE
MHOT'O3JIEKTPOHHBIX aTOMOB. BHyTpeHHEee BpallleHHe B MOJIEKYJIaX U €ro poJib B
OMOXUMHUYECKUX peakIusax. [[BrkeHne 4acThil B MHOTOATOMHBIX MOJEKYJIax M
BU/JIbl MOJIEKYJISIPHOW CIIEKTpOCKONUU. CUMMETPHUS MOJIEKYJ U TOSIBIIEHUE TTPABUI
otbopa.

DOTOXUMHUYECKUE PEAKIMM M OCOOEHHOCTH MOTEHIIMAIBHBIX MOBEPXHOCTEH
OCHOBHBIX U BO30YKICHHBIX JJIEKTPOHHBIX COCTOSHUN B MoJjekynax. Pacman
Moyiekyld Tipu  (poroBo3OyxkaeHmsaX. Duszmueckas mnpupoga (porocuHTE3A.
Tpancoptr »sHeprum Tmpu (QoTOCHHTE3e. 30HHASA CTPYKTypa DSIEKTPOHHBIX
COCTOSIHUM KPUCTAJJIOB. 3alOJIHEHHBIE U HE3AMIOJTHEHHBIE 30HbI. Y poBeHb Depmu.
[IpoBOAHUKH, MOTYNPOBOJHUKNA U AUAIEKTPUKH. OCOOEHHOCTh MPOBOJUMOCTU B
MOJIYTIPOBOJJHUKAX.

CucreMaTvka 3J€MEHTAPHBIX YacTHUIl. 3aKOHbl B3aWMOIIPEBPAIICHUN YacCTHII,
sfIepHbIC peakiuu, negekt Macchl. CTpoeHue sAaep, siACpHbIE CUITbI, YCTOWYUBBIE U
HEYCTOMYMBBIE SIIpa, €CTECTBEHHAs U MCKYCCTBEHHAs PAJMOAKTUBHOCTh. 3aKOHBI
paguoakTUBHOTO  pacnaja. [IpuHOMOB  paJWOaKTUBAIIMOHHOTO  aHaIW3a.
"Meuennbie" aTOMbI B 3K0J0THH. [IyTH UCTI0JIB30BaHUS SIAEPHON SHEPTUH.

Haumenue TeM 1a00paTopHbIX padoT (J1a00paTOPHBIN NPAKTHKYM



JlaGoparopubie  3aHATHS 10 AucuuiuiuHe «®Pusznuka»  MPOBOAATCS
BCIIELIMAILHO ~ OOOpYJOBaHHBIX  JabOpaTopusix C  NPUMEHEHUEM
HEOOXOAMMBIX  CpencTB  oOydeHus: JjaboparopHoro  oOOpyaoBaHUS,
0o0pa3IoB A UCCIEJOBAHMUS , METOJAUYECKUX MOCOOWH, KOMIBIOTEPHBIX
CpeACTB 00pabOTKH pe3yJIbTaTOB U3MEPEHUH.

['maBHbIE 3a/1a4n IPAKTUKYMA:

e Hayuuts CTYyJEHTOB MIPUMEHSTH TEOPETHUYECKHUI Marepuan
IIPOTPAMMHOI0 Kypca K aHAJIN3Y 3KCIIEPUMEHTA;

e (O3HaKOMHTH C MPUOOPAMU U U3MEPUTETHLHON anmapaTypou;

e [IpuBUTH NpPaKTUYECKUE HABBIKM C HW3MEPUTEJIBHOM ammaparypou Hu
AKCIIEPUMEHTAIIBHBIMU YCTaHOBKaMH, O3HAKOMUTb C TEXHUKOU
0e30MacHOCTH TP MPOBEICHUN YKCIIEPUMEHTA;

e (OmagaTe KyJIbTYpPOW 3alUCH TIOJYYCHHOW WH(GOpPMAIHH, MPABUIHLHBIM
MIPEICTABIICHUEM TMOJYYEHHBIX PE3yJbTaTOB B BHUAC T'PapUKOB, CXeM U
Ta0IuII.

B xone BeITIOTHEHNS paOOThI CTYICHT JOJDKEH HAYUUThCS:

» IlnanupoBaThb OKCIIEPUMEHT TaK, 4YTOObI TOYHOCTh H3MEPCHHUMU
COOTBETCTBOBAJIA MIOCTABICHHOMN LENH;

» Y4HUTHIBaTh BO3MOKHOCTH CHCTEMATHICCKUX OIIMOOK U MPUHUMATH MEPHI
JUISl UX YCTPAHECHUS,

» AHanM3upoBaTh Pe3yJbTaThl TPOBEACHHOTO HKCIEPHUMEHTAa W JIeaTh
MPaBUJIbHBIC BBIBOJBI;

» Becru 3amuce pe3yabTaToB U3MEPEHUI aKKypaTHO, TPaMOTHO U KPATKO.

PaboToii cTyaeHuecKoil rpymnbl B 1a00paTOpuu pyKOBOST IPENO1aBaTEIH.

[TonnseIil mapk 1abopaTopHBIX padboT Ha Kadeape coaepkut oosee 30 pador,
KO BCEM HMCIOTCS METOJMYSCKHE YyKa3aHus. PyKOBOJCTBA K BBIITOJHCHHUIO
JabopaTopHbIX paboOT, pa3paboTaHHBIE Ha Kadeape, NPHBEACHBI B pasjelie
«Y4eOHO-MEeTOANYECKOE 00ECIIEUEHHEY .

Hwxe B Buae mpumepa JaHa KpaTkas XapaKTEpUCTHKAa THUIIOBBIX pPadoT,
BBIIIOJIHAEMBIX CTYJICHTaAMU B IIEPBOM U BTOPOM CEMECTPE.

IlepedyeHnnb J1a00paTOPHBIX padoT
MOAVYJIb |
JlaGopatopnas pabota Ne2. OmnpenienieHue CKOPOCTH 3ByKa B BO3/1yX€ METOJI0OM
CTOSIYEN BOJIHBI

Jlaboparopnas padota Ne3. M3yueHue cui CyXoro TpeHus



JlaGopatopnas padbotra Nod. OmnpenesieHe MOMEHTA UHEPIUU TEJI C TOMOIIBIO
KPyTHJIHHOTO MasiTHUKA

JlabopaTtopnas padota Ne 5. Onpenenenre yCKOpeHuUs: CBOOOTHOTO MaICHHUS C
TIOMOIIBIO0 YHHUBEPCATLHOTO MasiTHUKA

JlaGopatopnas padotra Ne 6. OnpezeneHue yCKOpeHus cBOOOHOTO MaIeHHs Ha
MairHe ATByJa

Jlabopatopnast pabora Ne 1. N3yuenne COOCTBEHHBIX  KOJeOaHUI
COCPEIOTOYECHHOM CHUCTEMBI

JlaGopatopHnas padbora Ne 2. 3yuenue ABUKEHUSI MasiTHHKa MakcBeilia

JlaGopatopnas pabora Ne 3. Omnpenenenue moayis HOHra u3 pacTsokeHUus U
u3ruda

JlaGopartopnas padora Ne 4. Onpenenenne koaddunmenta ITyaccona u nepuoaa
oueHui

JlaGopaTtopras pabora Ne 5. OmnpeencHue CKOPOCTH TOJIeTa MyJIU C ITOMOIIBIO
OAJUIMCTUYECKOrO MAaATHUKA

JlabopaTtopnas padota Ne6. VccnenoBanue ynpyrux u HEYNpyTruxX CTOJIKHOBEHUN
1apoB

JlaGopatopnas padbora Ne 1. M3yuenue paboThl TepMOCTaTa U ONPEICICHUE
CPEIHETO 3HAUCHHUSI TETUIOTHI HCTIAPCHUS BOIBI

JlaGopatopnas pabora Ne2. Onpenenenue kodphuiireHTa BI3KOCTH KUIKOCTH
METOJIOM KPYTHUIIbHBIX KOJIeOaHU

Jlaboparopnast pabora Ne3. Onpenenenue otnomenus C,/C,mis Bo3ayxa

Jlabopatopnast pabora Ned4. Ompenenenue kodddumreHTa JTUHEHHOTO
pacIImpeHus: MeTauia

JlaGopatopHnas padota No5 Ormnpenenenue MJIUHBI CBOOOJIHOrO mpodera u
3¢ (HEeKTUBHOrO THUAMETPA MOJIEKYJ BO3yXa

JlaGopatopnas pabota Ne6. HccrenoBanue U3MEHEHUs SHTPOIUU B
M30JIMPOBAHHON CUCTEME

MOAVJIb Il
JlabopaTtopnas padota Nel. M3yyeHue aneKTpOMarHUTHBIX BOJIH B



JBYXIIPOBOJHOM JTUHUH

JlaGopatopnas pabora Ne2. M3mMepeHre MOIIHOCTH MTEPEMEHHOTO TOKa U CABUTA
da3 Mexay TOKOM U HanpsHKEHUEM

Jlaboparopnas padota Ne3. OmpezesnieHre TOpU30HTAIBHOM COCTABIISIONICH
BEKTOpa MHYKIIMH MAarHUTHOTO MOJIs1 3eMIIH

JlaGopatopHnas pabora Ned4. M3mepenue kodhPuiineHTa CAMOUHAYKIIUA U
emkoctu. [IpoBepka 3akona Oma isi IEPEeMEHHOTO TOKa

JlaGopatopnas pabora Nel. M3yuenue 3akona Oma JyIs 1IeTe MOCTOSIHHOT'O TOKa
Y U3MEHEHMUS SJICKTPOABHKYIIEH CHIIbI

JlabopaTtopnas padota Ne2. M3yuyeHue BaKyyMHOI0 IHOJa

Jlabopartopnas padota Ne3. CHsiTHE BOJIBTAMIIEPHON XapaKTepUCTUKU
razopas3psAHOH JaMIIbl U U3YyUYECHUS! PE30HAHCHBIX KOJIeOaHu

JlabopaTtopnas padota Ned4. V3ydeHue 3JIeKTPOCTaTUUECKOTO MOJIs

Jlabopartopnas padota Ne5. [IpoBepka 3axkona OMa Jj1st TPOBOJJHUKOB BTOPOTO
pola U ONpeAEIEHUE 3apsiaa FJIEKTPOHA

5.00pa3oBaresibHbIE TEXHOJIOTUNI

B nporecce MIPETIOIaBaHUS TVCTIUTUTHHBI «Du3uKay
IPUMEHSIOTCS clenyomue o0pa3oBaTeIbHbIE TEXHOJOTHHU: Pa3BHBAIOIIEE
oOyueHue, npoOseMHOe OOyudeHHE, KOJUICKTMBHAs CHCTEMa o0yueHwusl,

JIEKIIMOHHO-3a4e€THass  cuctemMa oOydeHus. Ilpu dreHun [maHHOrO Kypca
MPUMEHSIIOTCS TaKU€ BUJIbI JIEKIIMM, KaK BBOAHAS, JEKIUsA-UHOpMaLusi, 0030pHasl,
npoOJieMHasl, ISKIUs-BU3yJTU3allUs.

VYaeneHBIE BeC 3aHATHI, NPOBOJMMBIX B HWHTEPAKTUBHBIX (opmax
(Jrexmus-Oecena, JICKIUA-TUCKYCCHS, JICKIUS-KOHCYJIbTAIHS, npoOeMHast
JCKIUSA,  JICKIHSI-BU3yaIn3alus, JEKIUsT ¢ 3alUIaHUPOBAHHBIMU  OIIMOKAMHM),
ompenensieTcss  IaBHOM  Lenplo  (MUCCHEN) mporpaMMmbl,  OCOOEHHOCTBIO
KOHTUHTEHTa OOyYaromMXcd U COACpKaHWEM KOHKPETHBIX AMCIMIUIMH, U B
1IEJIOM B yu4eOHOM MpoIiecce MO JTaHHON NUCHUUILIMHE OHU JOJIKHBI COCTABIATH HE
MeHee 20 4acoB ayIUTOPHBIX 3aHSATUH.

J1ist BBIMOTHEHUST (PU3UYECKOTO MPAKTUKYMa U MOJATOTOBKE K MPAKTUYECKUM
(ceMHHApPCKUM) 3aHSATUSIM HW3/IaHbl Y4€OHO-METOAMYECKHE MTOCOOUs U pa3padOTKu
no Kypcy oOmieli (Qu3uKu, KOTOpble B COYETAHHH C BHEAYJUTOPHOW pabOTOU
CIIOCOOCTBYIOT (POPMHUPOBAHUIO M  PA3BUTHSA MNPO(ECCHOHAIBHBIX HABBIKOB
oOydaromuxcs. B pamkax s1aéopamopnozo npakmukyma MCTIOIb3yeTCSI YMEHUE
CTYJICHTOB TPOU3BOJIUTH PaCYeThl C TOMOIIBIO CPEJACTB BBIYUCIUTEIBHON



TEXHUKHA. DTO TO3BOJISIET CYIIECTBEHHO NPHUOJIU3UTHh YPOBEHb CTATUCTUYECKOU
KyJbTypbl 00paOOTKH pe3yJlbTaTOB M3MEPEHUN B MPAKTUKyME K COBPEMEHHBIM
CTaHJapTaM, NMPUHATBIM B HAayKe M NPOU3BOACTBEHHOW AesrenpHOCTH. Ha aTmx
3aHATHSX CTYAEHTBl yke Ha | kypce mpuoOperaror onbiT oOmenus ¢ 9BM u
UCIOJIb30BAaHUSl CTATUCTUYECKUX METOJI0OB 00paOOTKU pe3yJIbTaTOB HAOJIOIECHUH,
YTO COBEPILIEHHO HEOoOXoauMo uid pPadOThl B CHELUUANbHBIX YYEOHBIX U
IPOU3BOICTBEHHBIX J1a00PATOPUSIX.

B pamkax yueOGHOTO mpoliecca IpeayCMOTPEHO MPUTJIAIICHUE SISl YTCHUS JICKIIUM
BEIYIINX YYEHBIX U3 HEHTPAIbHBIX BY30B U aKaJEMHUYECKUX UHCTUTYTOB Poccum.

6.YueOHO-MeTOAMUYECKOE O0ecTiedYeHHe CAMOCTOATENbHOI padoThl CTYJAEHTOB.
OueHouHble cpeacTBa VIS TeKYIIero  KOHTPOJSI  yCIeBaeMOCTH,
NPOMeKYTOUYHBII KOHTPOJIb.

VYcmeBaeMOCTh  OIICHMBAeTCS 10  CPEACTBaM  (PPOHTAIBHOTO  OIPOCa,
IIPOBEJICHUE KOHTPOJIBHBIX PaboT, KOJUIOKBHYMOB. DopMa OIIEHKH B BHJIE 3a4€Ta,
sk3aMeHa. OTICHUBACTCSI CaMOCTOSATEbHAS paboTa CTyJCHTa, JOMAITHEE 3a/1aHue.

CamocrosTenbHas pa60Ta CTYACHTOB PCAIIN3YCTCA B BUIC!:

" [IOJATOTOBKHU K KOHTPOJIbHBIM paboTam;

" [IOArOTOBKHU K CEMUHApPCKUM 3aHATHUSM;

* odopMieHus 1a00paTOPHBIX PabOT (3amoaHEHUE TaOIHIl, ,HaTMCaHUuE
BBIBOJIOB);

" BBINOJHEHUS WHIWBUAYAJIBHBIX 3aJaHU 10 OCHOBHBIM TEMaMm
JTUCUUTUIAHBL;

* ganucaHue pedepaToB Mo mpobiremMaM aucHUIIUHB "duzuka".
HNToroBblii KOHTPOJIb. 3a4€T B KOHIIE « CEMECTpa, BKJIIOYAIOIIMI
MPOBEPKY TEOPETUUECKUX 3HAHUU U 3aIUThI TA0OPATOPHBIX padoT.

7. DOHA OLEHOYHBIX CpPeACTB /Jsi TMPOBeldeHHs] TEeKYyIlero KOHTPOJs
yCIIeBAeMOCTH NMPOMEKYTOYHOM aTTeCTALMHU.

7.1. Ilepeuenv Komnemenuuii ¢ yKazanuem 3manoé ux Qopmuposanusn e
npouyecce 0ceoeHusn 00pa30eameabHOl RPOPAMMbl

Kon HaumenoBanue Ilnanupyembie IIpoueaypa

KOMIIETEHIM | KOMIIETEHIIUM U3 | pe3yJbTaThl 00y4eHHUs OCBOCHUS

uu3 ®roc | erocC BoO

BO

OIIK-2 CITIOCOOHOCTBIO 3HaTh: YcTHBIN onpoc,
UCITI0JIB30BAaTh OTYET IO
AKOJIOTHYECKYIO ® OCHOBHBIC  (DH3HYCCKHC | JaGOpaTOPHBIM
rPaMOTHOCTb U 3aKOHBI M HX CICACTBHA pa60TaM’
0a30BbIC 3HAHUS B (pusmaeckue OCHOBBI | pemienue 3aaad,
o0nactu (HU3HKH, MCXaHUKH; KOJCOAHUSI U | koMIIbIOTEpHOE

XMMUH, HAYK O BOJIHBI, OCHOBBI | TecTUpPOBAHMUE,




3emiie ¥ OHOJIOTHHU
B >KU3HCHHBIX
CUTYyaLUSX;
MPOTHO3UPOBATH
TIOCJICICTBUSA
CBOCH
npodeCcCHOHAIILHO
U IeSTEIbHOCTH,
HECTHU
OTBETCTBECHHOCTD
3a CBOM PEILICHUS

MOJIEKYJIIPDHOM (PU3UKHU U
TEPMOIMHAMHUKH,
AJIEKTPUYECTBA "
MarHeTusma, OTITHKH,
ATOMHOM W SIEPHOM
bu3uKn), buznyeckue
MPUHIIUIIBI UCCIIEI0OBAHUS
XUMUYECKUX,
OMOJIOTUYECKUX u
CEIIbCKOXO0-3SIMCTBEHHBIX
O0OBEKTOB U H3MEPEHHUS

OT/ICJIbHBIX ux
XapaKTEePUCTHK;
OCHOBHBIE 3aKOHBI
buzukwy, busnueckue
SIBJIICHUS U
3aKOHOMEPHOCTH;
TEOPETUYECKHE  OCHOBBI
bu3uIeCKuX METOJIOB
aHaJIM3a BELIECTBA;
XapaKTePUCTUKHU
¢usznueckux  (akToOpoB,
OKa3bIBAIOIIIHNX
BO3JENCTBHE Ha JKHUBOU
OpraHu3M;
METPOJIOTUYECKHE
TpeboBaHus Mpu paboTte ¢
duznyeckoit
anmaparypou,  IpaBHiIa
TEXHUKH  O€30MacCHOCTH
paboThl B XHUMHUYECKOUH
naboparopuu u c
duznueckon
armnaparypou;
AKOJIOTHYECKHUE u
ATUYECKUE aCIEKTBI

BO3JICHCTBUI (HU3UIECKUX
(akTOpOB Ha YEIOBEKA.
YMmern:

CO3/1aBaTh U
aHaJM3UPOBATh HA OCHOBE
bu3nUecKux 3aKOHOB H
Ux CJIEeICTBUU
TEOPETUYECKUE  MOJIECTHU

peACTaBlICHUE
pedeparos,
BBITTOJIHCHHE
TBOPYECKHUX
3aJITaHUuN




SIBJICHUM ITPUPOJIBI;
® CIIOJIb30BaTh B MPAKTUKE
BaOXHEUIINE (PU3NUECKUEC
U3MEPUTEIIbHBIC TPUOOPHI
Y TIPUEMBI.
Baanern:
YCTPOMCTBOM HCIIOJIb3YEMBIX
UMHU TTPUOOPOB U MPUHITUIIOB

UX JecTBus, MNpuoOpecTu
HaBbIKU BBIIIOJIHEHHUS
duznyeckux U3MEPEHHU,
IPOBOAUTD 00paboTKy
pe3yJabTaTOB M3MEPEHUU C
UCII0JIb30BaHUEM
CTaTUCTUYECKUX METOJ0B U
COBPEMEHHOMU

BBIYHUCJIUTECIIbHON TEXHUKHU.

OK-6

UMeTh 0a30BbIE
3HaHMS B 00JaCTH
UH(POPMATUKU U
COBPEMEHHBIX
reonH(popMauoOHH
BIX TEXHOJIOTHUH,
BJIa/IETh HABBIKAMU
WCITIOJIb30BAHUS
MIPOTPaMMHBIX
CpEICTB U pabOTHI
B KOMITHIOTEP-HBIX
CEeTAX, YMEHUEM
co3aaBaTh 0a3bl
JaHHBIX U
UCII0JIb30BaTh
pecypcebl
WNutepHera,
Bragets ['UC-
TEXHOJIOTHUSAMU;
yMeTh paboTaTh C
uHpopmareit u3
Pa3ITUYHBIX
HMCTOYHUKOB JIJIS
pemenus npodec-

3HaTh:

® [10JIb30BaThCS
TEOPETUYECKUMHU OCHO-
BaMHU, OCHOBHBIMU
HNOHATUSAMHU, 3aKOHAMH H
MOJIEIISIMU Kypca (PU3HUKY;

® YMEHUSIMHU HCHOJb30BaHUS

HAy4YyHOH U yuyeOHOM
JUTEPATYPBHIL;

e pusnmyeckue mapameTpsl,
XapaKkTepu3yroume
(byHKIIMOHAIBHOE
COCTOSIHUE€  OpraHoB W
TKaHEH: MEXaHHUYECKHE,
AIEKTPUUYECKHE,
AJIEKTpOMAar-HUTHBIE,
ONTUYECKHUE.

Ymern:

®IIPUMEHSTh MOJyYEHHBIE
TEOpPETUYECKUE  3HAHUSA
npu peneHuu
KOHKPETHBIX  3aJa4y [0
pabote v
AKCIEPUMEHTATLHOU
arraparypou;

e CIIyl1aTh U

YerHeil - ompoc,
OTYET o
71a60paTOPHBIM
pabotam,
peuieHue  3ajad,
KOMITBIOTEPHOE
TECTUPOBAHMUE,
peCTaBICHUE
pedeparos,
BBITIOJTHEHHE
TBOPUYECKHUX
3aJTaHuN




CHOHAJIbHbBIX 1
COIIMAJIBHBIX 3aJa4

KOHCIIEKTUPOBATH JIEKIUH,
a TAKX€ CaMOCTOSTEIbHO
OOBIBAThL 3HAHUS 1o
M3y4aeMOM JTUCUHUIUINHE;

ey3jlaraTb M KPUTHYECKHU

aHAIM3UPOBATh
HOJIy4aEMYO Ha
CEMUHAPCKUX  3aHATHSX
uH(pOopMaIHIo,

MOJIB30BAThCSl  YUCOHOU
autepatypou, Internet —
pecypcamu;

®IIPUMCHSATH  ITOJTYyYCHHBIC
3HaHWS TIPU  PCIICHUH
3aJlad Ha BBICTYIUICHHSX,
Ha CEMUHAPCKUX
3aHATHUSX.

Baapers:

® YCTPOWCTBOM
HCIIOJIb3YEMBIX UMH
MpUOOPOB U MPUHIIUIIOB UX
JIEUCTBUS;

e 1puoOpecTu HaBBIKH
BBITIOJTHEHUS  (DU3UYECKUX
W3MEPEHNM;

® MIPOBOJIUTH 00paboTKy
pE3yJIbTaTOB M3MEPEHUN C
HCIIOJIb30BaHUEM
CTaTUCTUYECKUX METOJIOB
51 COBPEMEHHOM
BBIYUCIIUTEILHON TEXHUKH;

METOAUKOM U

TEOPETUYECKUMHU OCHOBAMU

aHaJin3a

AKCIEPUMEHTAIBHOU U

TEOpeTUYECKON nHpOpMaIuu

B 00J1aCTH (DU3BUKH.

IIK-2

0011a71aTh
0a30BLIMU
3HAHUSAMH
(byHIaMEeHTAIbHBIX
pa3nenoB pU3NKH,
XAMHHU U OMOJIOTUU
B 00BEME,

3name:

® TEOPETUYECKHIE OCHOBHI,
OCHOBHBIE IOHSTHSL,
3aKOHBI 1 MOJICNIH Kypca
oO1e Gpu3nku;

® METOJIbI  00pabOTKM |

YerHeIl - ompoc,
OTYeT o
71a60paTOPHBIM
pabotam,
pemieHue  3ajaad,
KOMITBIOTEPHOE
TECTUPOBAHMUE,




HEOOXOJUMOM IS
OCBOEHHS
¢bu3nUecKux,
XUMHUYECKUX U
OMOJIOTHYECKHUX
OCHOB B DKOJIO-THH
U
MIPUPOJIOIIOIB30Ba
HMH; BIAJCTh
METOJaMU
XUMHYECKOr0
aHaJIn3a, a TaK)Ke
MeTOoJaMu 0TOOpa
M aHaJu3a
re€0JOTrHYECKUX U
OMOJIOTHYECKHUX
po0; UMETh
HaBBIKH
UACHTHU(UKALINH U
OITMCAHUS
OMOJIOrUYECKOro
pasHooOpa3usl, ero
OIICHKH
COBPEMEHHBIMH
METOaMU
KOJIMYECTBEHHOM
00paboT-Ku
uH(popMaIH .

aHanmm3a JKCIIe-
PUMEHTAIIBHOMN 151
TEOPETUUECKON VH-
dopmanuu B oOJacTu
bus3uKy;

YMeTs:

® IOHUMATh, U3JaraTh U
KPUTHUYECKU
aHaM3UpOBaTh  0a30BYIO
uHbopMaIuio B 00JaCTH
buzukwy;

TIOJTb30BATHCS
TEOPETUICCKUMHU OCHO-
BaMH, OCHOBHBIMU
MOHATHUSMH, 3aKOHAMHU H
MOJICIISIMH Kypca QU3UKH;
U3MEpSThH busnueckue
napamMeTpbl W OIEHUBATH
buznyeckue CBOMCTBa
OMONOTHYECKUX OOBEKTOB
C MOMOIIBIO
MEXaHUYECKUX,
ANEKTPHYCCKUX u

ONTUYECKUX METOJIOB;
BBIOMpPATh ONTHMAJIbHBIN
METOJ KadeCTBEHHOIO0 W
KOJIMYECTBEHHOI'O aHalln3a
BEIIIECTBA, UCTIOJIb3YS
COOTBETCTBYIOIIUE
¢usznueckue MnpudOpel U
anmapaThl;

UACHTU(ULIHUPOBATH
peaI0KEHHbIE
COEIMHEHUS] Ha OCHOBE
nmagHplx Y®- u UK-
CIEKTPOCKOIINH;

® paboTaTh C MHUKPOCKOIIOM

¥ OMHOKYJISIPOM.

Bnaoembs:

* METOJMKOM u
TEOPETUYECKUMU OCHO-
BaMU aHaam3a
DKCIIEPUMEHTAIIbHOM 151

TEOPETUUECKON

peACTaBlICHUE
pedeparos,
BBITTOJIHCHHE
TBOPYECKHUX
3aJITaHUuN




uHbopManuu B 00OJACTH
bu3uKy;

e HaBbIKaMU 00pabOTKH U
aHayusa
HKCIIEPUMEHTAIBLHOM u
TEOPETUUECKOMN
uHpopManmu B obsacTH
busuKy;

* CIIOCOOHOCTBIO
AKCILUTYyaTUpPOBATh
COBPEMEHHYIO aIaparypy
u  obopynoBaHue  JJis
BBITIOJTHCHHUS Hay4HO-
UCCIEIOBATENbCKUX u
1a00paTOpPHBIX padoT;

MeTOANKAaMM U3MepeHna

3HaYeHUM PU3NYECKNX

BE/INYNH, METOANKOM

OLeHKM NorpeLLHoCTel

N3MEPEHUN.

7.2. TunoBbIe KOHTPOJIbHbIE 32 IAHUSA
a) IIpumepHuovie sonpocsl 0151 CaMono020moBKU N0 MEeXanuke, MOJIeKYJIAPHOU
duzuxe u  mepmoounamuxe (Imooyan):

B dem 3akirogaroTcsi KOOpAMHATHBIN M BEKTOPHBIN CIIOCOOBI OTTUCAHUS
IIBYOKCHUS?

YTo Ha3bIBaeTCA CpeAHEN U MTHOBEHHOW CKOPOCTSAMU M3MEHEHUS KOOPIAUHATHI X
TOYKU (Vxep, Vx)?

YTo Ha3BIBACTCA CPETHUM U MTHOBEHHBIM YCKOPEHUAMHU TOYKH IO OCH X (Axcp,

ay)?

¥
[Vt
Yro onpenenser uHTerpan ° ?

UYro ompenensieT ypaBHEHHE X = X + Vy't? Kakoe 1BMKEHHME OHO ONKCHIBAET?
Kak u3mMeHs10TCsl CO BpeMEHEM BEJIMYUHBI Vy, ax?

Uto onpeAensitoT COOTHOIIEHUS: Vy= Vyg+ ax-t, X=Xo+Vyo -1+ a, 12122

Yto Ha3bIBaeTCs BCKTOPOM IICPCMCIICHUA TOYKHN Dr?




YT0 HA3BIBACTCS CPEJHUM U MTHOBEHHBIM BEKTOPOM CKOPOCTHU TOUKH (Vp, V)?
Kaxk HanpaBiensl 3Tu BekTopa?

YTo Ha3bIBAaETCS CPEAHUM M MTHOBEHHBIM BEKTOPOM YCKOPEHUS TOUKH (&cp, &)7?
Kaxk onu HanpaBiieHbsi?

t
[vat
Yro ompenensier uaterpait ¢ ?
Kak cBsi3aH BEKTOp CKOPOCTH V CO CKOPOCTSAMH Vy, Vy, V;?
Kak HaifTu MOy BEKTOPOB CKOPOCTH, YCKOpEHHUS |a|?
Kak cBs3aHBI KOOPAMHATHBIN U BEKTOPHBIA CIIOCOOBI OTIMCAHMSI IBYKCHHSI ?
t
J[v]ac
Yro onpenenser uarerpan U ?

B uem 3axnirogaetcs 3akoH rpeoOpa3oBaHUsi BEKTOPA CKOPOCTH V MIPH MEPEX0/ie
OT OJHOW CHUCTEMBI oTcyeTa K Apyroit? To ke sl BEKTopa yCKopeHusia.

Kak pa3yiokuTh BEKTOP YCKOPEHHS a Ha HOPMAIbHYIO U TAHTCHIIMATBHYO
COCTaBJISIONIHE (an U ay)?

Kak Biusier Ha BEKTOpP CKOPOCTH V TOYKU TAHT€HIIUAIBHOE YCKOPCHHE dt?
Kak paccuurats Benuuunya;?

Kak Binsier Ha BEKTOp CKOPOCTH VTOUKH HOPMaJIbHOE YCKOPEHUE dp?
Kak paccuurarh BENUYUHY a,?

Touka aBMXETCS paBHOMEPHO O KpuBoi. Uemy paBHO an? a;?

Touka ABMXKETCS MO MPSMOM € yBEIMYUBAIOLICHCS CKOPOCThIO. UeMy paBHO a;,?
at?

Yro nazpiBaetcsa rogorpadom ckopoctu? Uem onpenensiercs ero Bua? Kak
HaIpaBJICH BEKTOP YCKOPEHUsIA 110 OTHOLIEHUIO K rogorpady?

Uto Ha3bIBaETCS CPEHEN YIIIOBOM CKOPOCTHhIO? MTHOBEHHOM YTII0BOM
CKOpPOCTBIO?

Kak nampaBiieH BEKTOp yIJIOBO CKOPOCTH?

[Tonycdepa A Bpamiaercs BOKpYT HEKOTOPOH HEMOABUXKHOU ocu. BekTop
YIJIOBOIM CKOPOCTH U300pAKEH HA PUCYHKE. YKAXUTE OCh U HAIllpaBJICHUE
BpalCHU.



Yrto Ha3bIBAaETCA CPEAHUM YTIIOBBIM YCKOpeHHUEM? MTHOBEHHBIM YCKOPEHHEM?
Kaxk HampaByieH BEKTOp yIJIOBOI'O YCKOPEHUS?

0 Huck b Bpamaercs Bokpyr ocu OO B yka3aHHOM
N HaIpaBJICHUU. Y KaKUTE HAPaBIECHNUE BEKTOPOB YII0BOM
CKOPOCTH W U YIJIOBOIO YCKOPEHUSs, ECIH:

b
a) WYBCIMIUBACTCA CO BPCMCHCM, OCbhb HCTIO/IBUKHA,

0)W YMEHBIIIAETCSI CO BPEMEHEM, OCh HEIOABMKHA.

Yem onpepenseTcs YUCIO CTeneHeH CBOOO bl MEXaHHYECKON CHCTEMBI?
Kak HampaByieH BEKTOP JIEMEHTAPHOIO YIJI0BOIO IIEpEMEIICHNUS?
SBisieTcs i1 BEKTOPOM KOHEUYHOE YTJIOBOE MepeMelieHue?

Kak cBs3aHbl IMHEHHBIE U YTJIOBbIE KHHEMATUYECKUE XapaKTEPUCTUKU?

KakoBbl 3aKOHBI U3MEHEHUS YTJIOBOW KOOPJIMHATHI U YTIIOBOM CKOPOCTHU CO
BPEMEHEM IIPH PaBHOYCKOPEHHOM BpaliaTeIbHOM JBIKCHUH OTHOCUTEIHHO
HETIOIBUKHOU ocu?

Koseco BpamiaeTcs BOKpYT HEMOIBMKHOM OCH, TPOXOASIIEH Yepe3 [IEHTp Macc.
O6nagaer nu mr00as Touka Ha 000/1€ HOPMAJIbHBIM, TAHT €HIIMAIbHBIM
YCKOPEHHEM, MEHSIOTCS JIU CO BpeMEHEM MOJYJIU 3TUX YCKOPEHUH, €CIIH
KOJIECO BpaIllaeTCs:

a) C MMOCTOSIHHOM YIJIOBOM CKOPOCTBIOW = CONSt;
0) C MOCTOSIHHBIM YTJIOBBIM YCKOpPEHHUEM € = CONSst.
Kakue cuctemMbl oTcueTa Ha3bIBAIOTCA HHEPLIUAIbHBIMU ?

HO‘ICMY HCpBBIﬁ 3ak0oH HproToHAa sSBASCTCA CaMOCTOATCIIBHBIM, XOTs HA HepBBII‘/II
B3IrJ1 OH CIICAYCT M3 BTOPOT'O 3aKOHA HgproTona?

UYro takoe cuna? KakoBbl cneactBus aenrctsus cuiibl? Kak usmeputs cuiy? Kak
CYMMUPYIOTCSI CHJIBI?

Yro takoe macca? Kak usmeputs maccy? B yeM 3akitouaercsi CBOMCTBO
aJJIMTUBHOCTHU MacChI?



YTo Ha3bIBAETCS UMITYJILCOM MaTEPUATBLHON TOUYKU U UMITYJICOM CUCTEMBI
MaTepUaAIIbHBIX TOUEK?

ChopmynupyiiTe OCHOBHOM 3aKOH JMHAMUKH JIJISI MATEPUATBHON TOUKHU U IS
CHUCTEMBbI MAaTEPUAIIBHBIX TOYEK.

Kak 3anucarb ypaBHEHUE ABUKEHUS TeJla B BEKTOPHOU U CKaJisipHOU popme?

Kak HampaBnieHa cuna, AefcTByrolas Ha TeI0 A, €CJIM OHO JIBUYKETCSI BMECTE C
ITOZICTABKOM TakK, KaKk yKa3aHO Ha pucyHke? Kakas cuia ABHKET 3TO TENO?

A

I

Chopmynupyiite 111 3akon HeroTona B popme paBeHCTBA IEUCTBUS U
MIPOTUBOICUCTBUS.

IlepeunicnuTe OTANYUTENBHBIE IPU3HAKU JEUCTBYIOLIECH U
MPOTUBOACHCTBYIOIIEN cuil. HailTu AeHCTBYIOMIME U TPOTUBOACHCTBYIOIINE
CWJIBI B ClIy4ae Teja, MOJABEIIEHHOTO Ha HUTH.

PaccMmoTpuTe B3anMOeiCTBIE ABYX ABMIKYIIUXCS TOYCUHBIX 3apSIOB (1 U (2
(CM. pHUCYHOK): HAWINTE BEIMYUHY M HAMPABIICHUE DICKTPHICCKUX
CHWJI, HAWIUTE BETUYMHY W HAIIPaBJICHUE MAarHUTHBIX CHIT
(JIopenua), mpoaHaiu3upyuTe 3IEKTPUUESCKUE U MAarHUTHBIC CUJIBI HA OCHOBE

III 3axkona HrroToHa.

5
B
9y
%

B dem 3akitouaercs npuHiun oTHocurenbHocTy [anunes? [lokaxure, uto 11
3akOH HpIOTOHA MOIYMUHAETCS TPUHLIIUITY OTHOCUTEIBHOCTH.

Hoquy IMPHUHIOUIT OTHOCHUTCIIbHOCTHU ABJIACTCA HOCTynaTOM?
Kakue cucteMbl oTCcueTa Ha3bIBAIOTCS HGHHepI_[HaJ'H)HI)IMH?

ChopmynupyiiTe OCHOBHOM 3aKOH JUHAMUKH JJIsI HEUHEPITHATbHBIX
MIOCTYNATEJIbHO JBUKYILIMXCSA CUCTEM OTCUETA.

qCMy paBHaA U KaK HAIIpaBJICHA CUJIda UHCPIUU B IIOCTYIIATCIbHO ﬂBHX(ymeﬁCH
cucreme orcuera? Kakumu cBoiicTBaMH OHa 06J'Ia,Z[aeT?

Yemy paBHa U Kak HalpaBlieHa LEHTPOOEKHas Crjla HHEPLUH?

CdopmynupyiiTe yclioBHsS paBHOBECHS Tejla OTHOCUTEIIBHO PABHOMEPHO
BpalaroIIecsa HENHEPIMATIBHON CUCTEMBI OTCUETA.



Yro Takoe cuna Kopuonmca? Korna ona BosHukaer? Kak onpenenurs ee
HaIlpaBJIEHUE U BEIUYHHY ?

MasTHUK Maccoi m IOJBEIIEH K MOJACTABKE, YKPEIJIEHHOW Ha TEJIEKKE.
Tenexka IBHXKETCSI TOPU3OHTAIBHO ¢ YyCKopeHueM a. CocTaBbTe ypaBHEHUE
JBIKEHUS] MagTHUKA B uHepIuaibHoi (XY) u HeunepuuansHoit (XY) cucrem
oTcyeTa.

by
|
|
|
|
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ITo nucky, BpamaromemMycsi BOKpyT BEpTUKAJIbHOU OCHU C YIIIOBOW CKOPOCTBIO W,
10 HAITPABJICHUIO BJIOJIb PAMYCA OT LEHTPA BPAILICHUS KATUTCS IIApUK
Maccoil m. CKOpOCTh IIapruKa OTHOCUTENBHO JUcKa L'. Onpenenure
HanpasyeHue cuibl Kopromnuca.

UTto Ha3bIBa€TCSI MOMEHTOM CHUJIbI (BEIMYMHA, HATIpaBJIeHUE)?

Ha nuck neiicTByIOT paBHbIe MO MO0 cuiibl Fy, Fo, F3, Fy:

Kakas cujia co3/laeT HauOOoJIbIINIT MOMEHT OTHOCUTEIILHO OCH BpaIlCHHUS;
OIPEJEIUTE MOMEHTHI BCEX CHIL;

PaBHBI JIU HYJIFO MOMEHTBI KAaKUX-JINOO CHUJT;

YKa)KUTE HaIlpaBJIC€HUE PE3YJIbTUPYIOIIEr0 MOMEHTA CUJT;

YKaKUTE HaIlPaBJIEHUE YIJIOBOI'O YCKOPEHUS JHCKA.

Yto Ha3bIBA€TCS MOMEHTOM MHEPIIMHA MaTEpUAIbHON TOYKH, TBEPJOTO Teyia?
Ykaxure:

KaKoe€ U3 TeJl UMEET HanOOIbIITUH MOMECHT HHCPILINH,
KaKo€ U3 TeJI UMEET HAaUMEHBIIIMM MOMEHT HHCPIHWH,

2
MOMEHT UHEpLHH Kakoro Tena paseH M-R” (M - macca tena)?



Maccrel Bcex Te1 OJMHAKOBBI.

B uem 3akmtouaercsa reopema llteiinepa? CpaBHUTE MOMEHTHI HHEPIIUU
nHAPOB 1 1 2 oTHOCUTENBLHO ocu OO, OTCTOAIIEH OT IIEHTPA TSHKECTH
HWIMHAPOB Ha paccTosiHuU R. LIMIMHAPH OIMHAKOBHI.

] B = R —we| EL
T
A B

ChopmynupyiiTe OCHOBHOM 3aKOH JUHAMUKU ISl BpallaTEIbHOTO JBHKECHMUS.

B uem 3akiro4aroTcs yclIOBHsI paBHOBECHS Tena?

f
1,

Yemy paBHa KMHETHUYECKas dHeprus Bpamaromierocs tena? Chopmynupyiite
teopemy Kénwura.

Yro Ha3pIBaeTCA MOMEHTOM UMITYJIbCa MaTepuaibHOi Toukn? KakoBa ero
BEJIMYMHA U HalpaBJjieHue?

UTo Ha3pIBA€TCSI MOMEHTOM UMITYJIbCA TBEPIOTO TeyIa?

Onpenenute MOMEHT UMITYJIbCa MaTEpUATIBLHON TOUKU MAacCOU m, ABMIKYIIEHCS
CO CKOPOCTBIO L B YKa3aHHOM HampaBiieHHUH oTHOCUTENbHO ocu O. Kak
M3MEHUTCSI MOMEHT UMITYJIbCA, €CIIU TOUKA IEPEMECTUTCS U3 MOJ0XKEeHus 1 B
nosioxkeHue 2? Kak HampasieH BEKTOP MOMEHTA UMITYJIbCa B YKA3aHHBIX

TOYKax?
0
h
1 4 2 14
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CKOpOCTbh TOUKH A CTEP>KHSI B MOMEHT MPOXOKIAEHUS UM TIOJI0KEHUS
paBHOBecHs paBHa L ». J{nnHa crepkHs |. Yemy paBeH 1 Kak HaIrpaBJieH
MOMEHT UMITyJIbCca CTEPKHA? Macca crep:kHs paBHa M.



Uy

UTo Ha3bIBa€TCS UMITYJILCOM MaTE€pUaIbHON TOUKU?
Chopmynupyiite Il 3akon HeroToHa B MMy IbCHOM (hOpME IJIsI CUCTEMBI TE.

Yto Ha3kIBaeTCs HUMITYJIbCOM cuiibl? KakoBa cBSI3b MCIKAY UMITYJIbCOM CHJIbI 1
HU3MCHCHUCM HNMIIYJIbCA TCJId, HA KOTOPOC OHA HGﬁCTByeT? PaCCMOTpI/ITC 2
ClIydas: CruJia HCU3MCHHA,CHUJId MCHACTCA CO BPCMCHCM.

ChopmynupyiiTe 3aK0H COXpaHEHHSI UMITYJIbCA CUCTEMBI TN U OTJENBHBIX €I0
IIPOCKIINM.

Urto Ha3bIBaeTcst pabOTOM CUIIbI?

['py3 noJBelIeH K HEPACTSKUMON HUTH U OTTSIHYT B CTOPOHY OT MOJIOKEHUS
paBHOBecus Ha yroJia. Kakue cunbl neiicTByroT Ha rpy3? Kakyio paboTy
COBEPIIAIOT 3TU CUJIBI HA TTyTH JABUKEHUSI €T0 K MOJ0KEHUIO paBHOBECHS?

Kakune cuiibl Ha3bIBarOTCSI KOHCEPBATUBHBIMUA? HekOHCEpBaTUBHBIMU?
[IpuBenute npuMepsl.

[Tap, Haca)keHHBIN Ha )KECTKUM CTEP>KEHb, COBEPILIAET MOJHBINA 000poT. Kakyto
paboTy IpU TOM COBEPIIACT CHJIA TSHKECTH?

Uto Ha3bIBaeTCSI KHHETUUECKOW SHEpruen tena, cucteMsl Ten? Kak cBsi3aHbl
MeXTy cOO0M M3MEHEHHE KHHETUYECKOM YHEpruu U paboTa cui?

UYro Ha3pIBaeTCA MOTEHIMAIBHON SHEprueil cucreMsl Ten? Kakosa cBs3b
M3MEHEHUS TOTEHIIMAIbHON YHEPTUU CUCTEMBI C pabOTOM cui?

UTo Ha3bIBAETCS MOJTHON MEXAHUYECKON SHEPTUEH CUCTEMBI?

Kakue npruyunHbl MOTYT BBI3BaTh U3MEHEHHUE MOJHOW MEXaHUYECKOW SHEPTUU
CUCTEMEI?

ChopmynupyiiTe 3aKOH COXpaHCHHS MEXaHUUSCKON YHEPTHUH.

CdopmynupyiiTe OCHOBHOE YPAaBHEHHE TUHAMUKH BPAIIATEILHOTO ABUKCHUS
TBEPJIOTO Teja (YpaBHEHHE MOMEHTOB).

CdopmynupyiiTe 3aKOH U3BMEHEHUS] MOMEHTA UMITYJIbCA CUCTEMBI TEJI.

CdopmynupyiiTe 3aKOH COXpaHEHUSI MOMEHTA UMITYJIbCA CUCTEMBI TEI.



[TnaTdopma BpamiaeTcsi BOKpPYr OCM CHMMETPHH C YTIIOBOI CKOpOCThIO . Kak
MU3MEHUTCS IBHXKEHHE MIIAT(OPMBI, €CIIH YEJIOBEK OYyJIET IepEeMEeIIaThCsl OT e
LIEHTpa K Kparo?

Kak u3MEeHHUTCSI MOMEHT UMITYJIbCa MEPBOHAYATIBHO MOKOAIIEHCS MIaTHOPMBI,
€CJIM YEJIOBEK, CTOSIIMI HAa HEW, HAYHET JBUIaThCs IO OKPYKHOCTH paguyca
R oTHOCHTENBHO IEHTpa MIAT(OPMBI CO CKOPOCTHIO L?

CocraBbTe CPaBHUTCIIBHYIO Ta6J'II/II_Iy BCJIMYUH U 3dKOHOB IJIA ITOCTYIIATCIIBHOT'O
" BPallaTCIIbHOTO ,Z[BI/I}KCHPlﬁ.

DopMyIUPOBKA 3aKOHA BCEMUPHOTO TATOTEHUS. Y CJIOBUS €TI0 MPUMEHUMOCTH.
B uem 3akitoyaeTcs NpUHIMI CyNEPHO3UIIUA TPABUTAIIMOHHBIX MMOJIEH?

DKCNEepUMEHTATBHOE OTIPE/ICTICHUE TPABUTAIIMOHHOMN MOCTOSTHHOM (METOIBI
Kaennumia u XKomnuo).

CpaBHeHHUE IpaBUTAIIMOHHOTO B3aUMOACHCTBUS C IPYTUMHU BUIaMU
B3aUMO/JEVCTBUM.

Bpruuciaute COOTHOILIEHUE CHUIIBI I'pPaBUTAIUOHHOI'O IIPUTAKCHUA MCIKIY
QJICKTPOHAMHU K CHUJIC UX DJICKTPOCTATUYCCKOI'O OTTAJIKNBAHH.

dusnueckas NpupoIa rpaBUTALIMOHHOTO B3aUMOJICUCTBHSL.
JlelicTByeT 7 rpaBUTAIIMOHHOE T0JI€ HA 3JIEKTPOMArHUTHBIE BOJTHBI?
Uto Ha3bIBAETCS HAMPSIKEHHOCTHIO TPABUTALIMOHHOTO TOJIs?
Paccunraiite moreHumnan rpaBUTallMOHHOTO MOJISI TOYEYHON MACCHI.
3anummTe ypaBHEHUE JIBUKEHUS UCKYCCTBEHHOTO CITyTHUKA 3€MJIIH.
OT 4ero 3aBUCHUT BEIMYMHA YCKOPEHUS CBOOOHOTO TaIeHUs ?

Yemy paBHa MOJIHAS MEXAHUYECKAsI SHEPTHS IBMKYIIETOCS 110 OpOUTE
UCKYCCTBEHHOI'O CITyTHHKA 3eMu?

B 4yeMm pa3zHuiia 1BMKEHUS IUIAHET U KOMET?
Paccuuraiite 1, 2 1 3 KOCMHUYECKHE CKOPOCTH.
3anumure ypaBHEHHUE TAPMOHUYECKOTO KOJIe0aTeTbHOTO ABUKCHHUS.

OObsicHUTE (PU3UUECKHI CMBICT TTAPAMETPOB KOJICOAHUS: aMIUTUTY/IbI, IEPUO/IA,
YacTOTHI.

UYro takoe ¢aza konedbanus? Kak ¢aza kosedbaHusi 3aBUCUT OT BPEMEHU?

B kakux eguHUIIAX U3MEPSIETCS Pa3HOCTh (a3 ABYyX KojieOaHuM?



Kak nu3mensiercst co BpemeneM cABUT (a3 2-X KoneOaHuil: a) CHHXPOHHBIX, 0)
ACUHXPOHHBIX?

3anumuTe ypaBHEHHE TapMOHHYECKOTO KoleOaHus B KOMIUIEKCHOU dopMe.
B yem 3akntouaercs rpaduyeckoe npeicTaBlieHue KojaeOaHuii?

OT 4ero 3aBUCUT aMILIUTY/1a ¥ HadallbHAas (paza pe3yabTUPYIOLIEro KojieOaHus,
SIBJISIIOIIETOCS CYMMOM JIBYX CUHXPOHHBIX CKAJIIPHBIX TAPMOHUYECKHUX
KoJIeOaHuit?

Yro Takoe 6uenus? Kak onn o06paszyrorcs? ABisitoTcst 11 OueHust
rapMOHUYECKUMH KOJIEOAaHUSIMHU?

C kakoit 4acTOTOM U B KAaKUX IpeiesiaX MEHIETCS aMIUTUTY/a TIpH OUeHUsX ?
Urto takoe durypa Jluccaxy?

Ot uero 3aBucut Buj ¢urypsl Jluccaxy?

B uem 3akimrouaercs npaBuino vactot Jluccaxy?

HazoBuTe HekoTOphie MpuMeHeHHs MeToaa Guryp Jluccaxy.

Kak monyuuTh HUPKYISPHO-TIOISPHU30BAHHOE, ILTAIITHYCCKU-TTOIIPU30BAHHOES
Koyicoanue?

0) Bonpocwt 0151 camono02omoeku no MoaeKyaaApHou huzuke:

l.

o 9 O W B~ WD

9.

UTo Ha3BIBAIOT TEPMOJIUHAMUYECKONM CUCTEMOM?

. UTo Takoe COCTOSIHUE TEPMOJUHAMUYECKON CUCTEMBI?

. Kaxoit Habop mapaMeTpoB ompeesnsieT COCTOSTHUE CUCTEMBI?

. Kakas TepmonnHamMuyeckas cuctema siBJIsIeTCSl OJTHOPOTHOM?

. UTO Takoe TeEpMOIMHAMUYECKOE paBHOBECHE?

. Kakas repmonnHamuyeckas cucreMa Ha3bIBAETCS PABHOBECHOM ?
. UTo Takoe MakpocKomuieckasi cucteMa?

. Kakue TPYAHOCTH BO3HUKAIOT ITPHU OIIMCAHUHU M&KpOCKOHH‘-IGCKOﬁ CHCTCMBbI

MCXaHHMYCCKUMHU MeTOI[aMI/I?

Kakue mapameTpsbl cUCTEMbI HA3bIBAIOTCS MAKPOCKOMUYECKUMU?

10. Kakue mapameTpbl CUCTEMBI Ha3bIBAIOTCSI MUKPOCKOTMYECKUMHU?

11. Kak IMMOJYYHUTDb 3HAUCHUS MAKPOCKOIITMYCCKUX ITapaMCTPOB, €CCJIN N3BCCTHHI

MUKPOCKOIINYCCKHUC I'[apaMeTpLI?

12. B uém cOCTOUT METO/T CPEAHECTATUCTHIECKOTO CPETHEr0?



13. YTo Ha3bIBAIOT MJIOTHOCTHIO BEPOSTHOCTU?

14. Yto Takoe oTHOCUTENbHAS (QIyKTyaIus?

15. Yto Takoe kBajipaTuuHas QIyKTyaius?

16. B uém conepxanue TeopeMbl 00 OTHOCUTENbHOU (PIIyKTYyaruu?

17. KakuMm cBOMCTBOM A0HKHA 0071aAaTh (pU3HUecKast BETUUMHA, YTOOBI €€
OTHOCHUTENbHAS QIIyKTyallus MOAYHHATIACH TeOpeMe 00 OTHOCUTENBHOM
baykryauun?

18. Kakue cucteMbl Ha3bIBAIOT KBA3U3aMKHYTHIMU U KBA3WHE3ABUCUMBIMHA?

19. Kaknmu napamerpaMu XapakTepHU3yeTCsl COCTOSTHAE CTATUCTUYECKON
CUCTEMBI?

20. Yto Ha3bpIBaeTCs PyHKIMENH CTATUCTUUYECKOTO pacipeieeHus?
21. KakoB ¢usuueckuii cmbici pacnpenenenus ['uooca?
22. Kakyto poib urpaet pacupezaenenue ['n6dca B cratuctuyeckoit pusuke?

23. Kak BBIUHCIINTH CPETHEE 3HAYEHNE ITAPAMETPA C IIOMOIIBIO PACTIPENEIICHUS
['u60ca nns cmydast AUCKPETHOTO paclpeieNICHUs SHepTun?

24. Kak BBIUHCIIUTH CPEJIHEE 3HAYEHNE MTAPAMETPA C IIOMOIIBIO PACTIPENEIICHUS
['n00ca niida cinyyas HEPEePBIBHOIO pacipeieseHus: SHEprun?

25. Yto Takoe HTPOIMHUS B CTATUCTUUECKOUN (r3uKe?
26. Kak BbIUHCTSAETCS SHTPOIUS B CTATUCTUYECKON (huzmke?
27. KakuM ycloBUsM YAOBJIETBOPSET CTATUCTUUECKAsl SHTPOMHUsA?

28. B uém cocTouT 0COOEHHOCTh SHTPOIUH ISl CUCTEM, HaXOASAIIUXCS B
COCTOSIHUM TEPMOJIMHAMUYECKOT'0 paBHOBECHS?

29. Kak cBsi3aHbI MEXTY COOOM DHEPTHUSI, SHTPOIUS U TeMIepaTypa?
30. Kakumu cBoiicTBaMu 00J1a1a€T MOJENb "UaealbHbIN ra3'"?

31. Kak BBIMISAUT pacnpeiesieHUue BEPOSTHOCTEN 10 UMITYJILCaM JIJIsl MOJIEKYJIbI
UJIIeaJILHOTO Ta3a’?

32. YUemy paBHa CpeHEKBaApaTHIHAS CKOPOCTH V *?
33. Uemy paBHa CpeiHssi KHHETUYECKAsl SHEPTHS £ aToma?
34. Kak Boirsaut ¢hopmyiia bonbiivana?

35. C kakuM mpolLeccoM CBS3aHO U3MEHEHHUE BHYTPEHHEN YHEpruu
WHJVMBUAYAJIbHBIX YaCTHUL, TP KOTOPOM HE U3MEHSETCA paclpeeieHue
BEPOSITHOCTEW TEPMOIMHAMHYECKOM CUCTEMBI?



36. C kakuM IpoLIECCOM CBS3aHO M3MEHEHNUE BHYTPEHHEN SHEPruu
VHVMBUAYAJIBHBIX YaCTHUL, IPX KOTOPOM M3MEHSETCS PaCIpEEICHUE
BEPOSATHOCTEN TEPMOJNHAMUYECKON CUCTEMBI?

37. Kak BeITISAUT pacnpeaenenne Makcgeiia no KOMIOHEHTaM CKOPOCTEN
MOJIEKYJIbI?

38. Kak BeIrisAuT pacmpeaesienue Makcpenia o abCoaOTHBIM 3HAYEHUSIM
CKOPOCTEW MOJIEKYJIbI?

39. Yto Takoe cTeneHu cBOOOIbI?
40 Y10 TaKo€ YKUCIIO CTEIEHEN CBOOOIBI?

41. B 4éM COCTOUT COAEPIKAHUE TEOPEMBI O PABHOPACIPEAECIEHUH YHEPTUU 110
CTETEeHsIM CBOOOIbI?

42. B yém 0co00eHHOCTH CcTeleHel cBO0OOIbI KOIe0aTeNpbHOr0 ABMKEHUS?
43. Kak BBITJIAIUT BBIpAXKEHUE JIJIsT OOIIIETO Yucia cTeneHeld cBo0oIb1?

44. Kak BeITnsaauT ¢hopmya st CPeAHEH SHEPTUH & JTUHEHHON MOJIEKYJIbI,
COCTOSIIIEN U3 N aTOMOB?

45. Kak BeIrnsaauT ¢hopmyia ajis CpeiHer sHepruu pop HETMHEHHOM MOJIEKYIIbI,
coCTOsIIIEH U3 N aTOMOB?

46. Yto Takoe KoHcTaHTa boisiimMana?

47. llepeduncIuTh OCHOBHBIEC MOHITHUS TEPMOJUHAMHUKHU.

48. IlepeuncInTh OCHOBHBIE TEPMOJUHAMUYECKHE TAPAMETPBI COCTOSIHUSA TENA.
49. JlaTp onpeiesieHUE TEIIOTHI.

50. Jatb onpeaeneHrne KOIM4eCTBa TEIUIOTHI.

51. Yro Takoe Tenaoo0MeH?

52. Kak onpexensiercss Temneparypa?

53. Yrto Takoe abCOIIOTHAS U AIMIIUPUUYECKAsi TEMITIEPATYPhI?

54. Kak u3MepuTh SMIIMPUYECKYIO TEMIIEPATYPY?

55. Kak u3meputh abCONIOTHYIO TeMnepaTypy?

56. UTo Takoe TepMOAMHAMHUYECKA IIKaIa, B Y4EM €€ OTIIMYME OT BCEX IPYTHUX
TEMIIEPATYPHBIX MIKaI?

57. M0XHO JI1 CTAalIMOHAPHOE COCTOSIHUE CUCTEMBI CYMTATh PABHOBECHBIM?
58. Uto Takoe ypaBHEHHE COCTOSTHHUSI?

59. Kak BBITJEIANUT YPABHCHUC COCTOAHHNA NICAJIBHOI'O raza?



60. Uto Takoe TepMOJMHAMUYECKU Ipouecc?

61. Kakoii mponiecc Ha3bIBatOT PaBHOBECHBIM?

62. MO>XHO JI1 paBHOBECHBIN IPOLIECC CUYUTATH OOPATUMBIM?
63. Kak peanu3oBaTb paBHOBECHBIH MpoLECC?

64. Uto Takoe KBa3UCTAaTUUECKUI TIpoIiecc?

65. Jlatb popmynupoBky O - Hauany TepMOAMHAMUKH.

66. Jlatb popmynupoBky | - Hayay TepMOJUHAMUKH.

67. Jlatb popMyIHpOBKY 2 - HaYaIly TEPMOJUHAMUKH.

68. Jlatb popmynupoBKy 3 - HaYaITy TEPMOTUHAMUKH.

69. JlaTb onpeneneHrue BHyTPEHHEN SHEPTUH UJI€aIbHOTO Ta3a.
70. Kak onpezensercs 3aeMeHTapHas padoTa B TEpMOJUHAMUKE.

71. Yto 03HauUaeT, YTO U3BMEHEHNE BHYTPEHHEN YHEPTUH SIBJISECTCS MOJHBIM
nuddepenmranom?

72. Jloka3aTh, 4TO U3BMEHEHHE KOJINYECTBA TEIUIOTHI U pa0OTHI HE SBJISIOTCS
noJIHbIMU AuddepeHunanamu’?

73. Kak BBITJISAUT MEPBOE HAYAIO TEPMOIUHAMUKH JIJIST H30XOPUIECKOTO
npoiecca?

74. Kak BBIMISAUT NEPBOE HAYATIO TEPMOJUHAMUKHU JIJIs1 N300apUUECKOTO
npoiecca?

75. Kak BBIMISANT EPBOE HAYAJIO TEPMOJIUHAMUKHU TSI ©U30TEPMUYECKOTO
npoiecca?

76. Kak BBIMJISIUT TIEPBOE HAYaI0 TEPMOJIUHAMUKH VIS a11a0aTHYeCKOTO
npouecca?

77. Uemy paBHa paboTa B U30TEPMUYECKOM Mpoliecce?

78. Uemy paBHa paboTa B m300apuaeckoM mporecce?

79. Uemy paBHa paboTta B afnabaTU4ecKoM mporecce?

80. YUemy paBHa paboTa B M30XOpPUYECKOM Ipoiiecce?

81. Kakoi TepmMoAMHaMUYECKUI ITPOLECC HA3BIBAETCSA IMKINYECKUM ?

82. B uéM 0cOOEHHOCTh BHYTPEHHEH SHEPTUM B TEPMOJIMHAMUYECKOM Mpoliecce?

83. Kak BBIMISIAUT MOJEIb TEIIOBOM MAIIIUHBI?



84. Kak BBITJISIUT MOJENb XOJ0ANIbHON MAIlIUHbBI?

85. Ilpu KakuxX yCIOBHUSIX TEIJIOBOM MAIIMHONW MOKHO MOJIb30BaThCS KaK
XOJIOAWIIbHOM?

86. Uto Takoe oOpaTtuMas TerioBas ManimHa?

87. Uemy paBeH K03 (DUITUEHT MOJIE3HOT0 ISUCTBUS TETIOBOW MAIIIMHBI

88. Uemy paBeH K03 PUITMEHT MOJIE3HOTO ACUCTBUSI XOJIOUIBHON MAIIMHBI?
89. Uto Takoe npuBea¢HHas TerioTa?

90. Uemy paBeH k03P GUIIMEHT MOJIE3HOTO AeicTBUs 1ukiIa KapHo?

91. Yto Takoe nuki Kapuo?

92. B uém ocobeHHocTh nuKiIa KapHO 10 CpaBHEHUIO C APYTHUMH LIUKIaMu?
93. Yto Takoe TepMOJUHAMUYECKAsI SHTPOIHUS?

94. B 4ém 0cOOEHHOCTD MOBEJICHUS SHTPOIHUH B 3aMKHYTOMN cUcTeMe?

95. Kak BBIMISIUT MEPBOE HAYAJIO TEPMOJIMHAMUKHU C UCITOJIb30BAHUEM BEITUYMHBI
SHTPOIUHU.

96. Uto Takoe cBA3aHHas SHEPTHS?

97. YUto npeACcTaBIsitOT IO CMBICITY TEPMOJIUHAMUYECKUE TOTEHIINAIIBI?
98. HanucaTp BbIpaykeHUE JU1sl CBOOOJHOM SHEPTHH.

99. Hanucats BeIpakeHue i moteHumana ['nooca.

100. B uém cocTouT CBA3b TEPMOJMHAMUYECKON U CTATUCTUIECKON SHTPOTIUH U B
YéM CTaTUCTUYECKUIM CMBICII BTOPOTO Hadajia TEPMOJUHAMUKH.

6) Bonpocwt 01a camocmoamenvbHou padomovl RO I1eKMPOMAZHEMUIMY,
OnmuKe, AMoOMHOU U 10ePHOU (hu3uke

(Imooyns):

Kparko onummnte cioco0 BEIYUCIEHUS KYJIOHOBCKOUM CHIIBI MEKY ABYMS
IPOTSHKEHHBIMU 3apSKCHHBIMU (PH3NYECKUMU TEIIaMH.

Kaxosa pasmeprocTs ko3 durinenta nonspuzyemoctu? Kakos ero pusnueckmii
CMbICIT?

[Touemy mosne 11000 B 1[ETTOM SJIEKTPUIECKN HEUTPAIbHON CUCTEMBI Ha
PACCTOSHUSX, OOJBIINX €€ pa3MepPOB, MPUOIMKEHHO COBITAIACT C TTOJIEM
SKBUBAJICHTHOTO JIUIIOJISI — BJICKTPUYECKUM mosieM D/l ¢ TakuMm xe
JUATOJIbBHBIM MOMEHTOM KaK U Y CUCTEMBbI 3apsi10B?



N300pa3ute KapTUHY YKBUIIOTECHI[MATBHBIX JTUHUI JIEKTPOCTATUYECKOTO MOJIs
JUIS CIIEAYIOIIUX paclpeaeIeHU 3aps10B:

a) DJIIEKTPUYECKUM TUTIONB; 0) CUCTEMa JIByX TOYCHHBIX 3apSI0B +211 U —
J; C) CHUCTEMa JIByX PaBHbIX OTPUIIATEIbHBIX 3apsa0B; cl) miockui
KOHJEHCaTOop.

OO0BbscHUTE (Ha MpUMEpe OAHOPOIHOTO OIS ), TOYEMY HAMPSIKEHHOCTD
AIEKTPUUYECKOTO TI0JIA HAMpaBjieHa B CTOPOHY HaHOBICTPEHIIIEro YOBIBAHUS
NOTEHIIHAIA.

B 4em 3aknrouvaercs MCTOJ SHGKTpOCTaTH‘{eCKOﬁ BaHII/ITbI? Ha xakom (1)1/1-
3UYCCKOM ABJICHHUH 3TOT MCTO/ OCHOBaH?

Kaxoit ¢puznueckuii cMbICT BKJIABIBACTCS B TOHATUE CTOPOHHUX cun? e
JEUCTBYIOT 3TH CUJIbI?

Kakoit puszmyeckuii cmbici BkiaasiBaeTes B nousatue IC? Kak MoxkeT ObITh
u3mepena JJ[C barapeiiku?

N3o00pasute rpadmk 3aBUCUMOCTH MOJIE3HOW U BHYTPEHHEH MOIITHOCTH OT
BCJIMYMHBI CONTPOTUBIICHUS HATPY3KH.

N3o0pasure kKapTUHY JTUHUA MATHUTHOW WHIYKIIUH JIJIST CIIETYIOIIHUX TPO-
BOJHUKOB C TOKOM U ITIOCTOSIHHBIX MAardHuTOB:

(a) mpssMONTMHEWHBIN MarHuT, (0) KpyroBas pamka, (c) coxenous, (cl)
3emJrs.

Yem BHUXPEBOC IMOJIC OTINYACTCA OT HOTCHHH&J’IBHOFO?
HOquy 3aPsSPKCHHBIC HaCTUIBI IBUTAOTCS B MAIrHUTHOM I10JIC 110 CHI/IpaJ'II/I?

B ueM cxoACcTBO WK paznudue MEXAy TOKOM MTPOBOJAMMOCTH W WHIYKIIHOHHBIM
TOKOM?

KakoBa kauecTBeHHas CBS3b IMpaBHJIa .HCHHa C 3aKOHOM COXpPaHCHUA G)HCpI‘I/II/I?

KakoBa mpupoaa CTOpOHHGﬁ CHIIBI, BOSHI/IKaI-OH_II/Iﬁ B 3aMKHYTOM IIPOBOJHHKC,
KOTOprﬁ HaXO0OuTCA B ICPCMCHHOM MAIrHUTHOM roJye?

IToyeMy nepeMEHHBIX 3JI. TOK IIPOXOIHUT I10 LEIH, COAEPKAILUUN KOHAEHCAaTOp, a
IIOCTOSIHHBIA HE POXOAUT?

Uto HOBOro HaOJIIOJAETCSl B BRIPAXKCHUU JIJIs1 LIUPKYJISIIUA BEKTOPAa MAarHUTHOM
WHJIYKIIMU 110 3aMKHYTOMY KOHTYPY (3aKOH MOJIHOTO TOKa) B TOM cCllyyae,
KOTJla B IPOCTPAHCTBE BO3ZHUKAET MepeMeHHOoe 3J1. nojie? Criencrruem
KaKHUX SKCIIEPUMEHTOB TOSBIISIETCS HEOOXOIUMOCTh BBEJICHUS J10-
MMOJHUTEIBHOTO ClIaracMoro?

B CXO0ACTBO U B YEM PA3JIUYIUC MCIKAY TOKOM IIPOBOAUMOCTH U TOKOM CMC-



eHus?

Kakue skcnepuMeHTaabHble 3aKOHBI 2JIEKTPUYECTBA U MarHeTU3Ma JIETJIH B
OCHOBY CHCTEMbI ypaBHEeHU MakcBesa?

CocraButh Tabnuiy "Knaccudukarmus M no auanazonaMm". Yka3zath Ha3BaHuUe
JUara3oHa, JUIMHBI ¥ YaCTOTHI BOJIH JIMAa30HOB, XapakTep JeHCTBUS Ha
JKUBbIE OPTaHU3MBI'".

Yewm otnmuarorcs OM BOJIHBI, U3JIy4aCMbIC AHTECHHOU paauo nepcaaTanuka, u
CBCTOBLIC BOJIHBI, N3J1y4aCMbIC CUJIbHO HAI'PECTBIM TeJIOM?

Uto takoe MoHOXpomatuueckass OM Bonubl? Uto Takoe anuHa BosiHbI? Kak
JIJIMHA BOJIHEI CBA3aHa ¢ 4yacToToM? B yeM 3akiroyaeTcs cBOHCTBO
nonepeqyHocTd OM BoJIH?

BriBecTu hopmyibl 171 MIIOTHOCTH SHEPTUU IJEKTPUUECKOTO U MATHUTHOTO
OM BOJIHBI.

B uem 3akirouaeTcst mpuHIUAN GOTOMETPUH?
B dem 3axntouaercs ¢pusnonoruueckas ocHoBa hoTomeTpun?

[lepeuuncnute Haubosee ynoTpeOUTEIbHBIX MPOU3BOAHBIX (POTOMETPUUECKHUX
BEJINYMHBI.

YT0 TaKkoe KOrepEeHTHBIE U HEKOTEPEHTHbIE DM BOIHBI?
ITouemy 0/1HOM HACTOJILHOM JIAaMITONM HEJb34 "MOTracuTh" Apyryro?

B makcumymax uHTEp()EpEeHIIMOHHON KapTUHBI OT JIBYX UCTOUYHHUKOB OCBE-
HIEHHOCTh BUETBEPO MOXKET MPEBBIIATH OCBEIICHHOCTD, CO31aBAEMYIO OJI-
HUM UCTOYHUKOM. HeT nu 3/1ech HapyIIeHusl 3aK0OHa COXpaHEHUs SHEPruu?

Kaxk u3 Habnroaenust uHTepPepeHIIMOHHON KapTUHBI MOKHO MPOBEPUTH
Ka4ueCTBO MOJIMPOBKH MOBEPXHOCTH 3€PKaJl UIN METANIMYECKUX U3JIEIIHI?

[IpuBenute npuMepsl 10 HAOIIOAEHUIO UHTEP(EPEHIIMH CBETA Ha OCHOBE
NPUHLMUIIA pa3jiesieHus: GPOHTA BOJHBI.

Pa3genanl ¥ TeMbl 1191
CaAaMOCTOSITEJILHOTO U3y4Y€eHUSs

Buabl u cogepkaHne CaMOCTOSATEIbHOM
padoThI

3axoHbl HeroToHa. Macca u Bec. Mmmyisc
TEJA U UMITYJILC CHJIBL. 3aKOH COXPaHECHUS
HMITyJIbCa

Cnaua pedeparoB, TeCTUPOBAHUE, AHKETHPOBAHUE,
JOKJIaIbl HA CEMUHApaXx, OTYETHI JTJabOpaTOPHBIX padoT




3akoH coxpaHeHus 3Heprun. Kunernueckas
U IOTCHIUAJIbHAs YHEPIUU.

JlokJael Ha CeMUHapax, OTYETHI Ja00paTOPHBIX padoOT

CBs13b IMHEWHBIX U YIVIOBBIX XapaKTEPUCTUK
JBHKEHUS.

Cnaua pedeparoB, TOKIaIbI HA CEMUHAPAX

ITonpemHas cuna KpblJla CaMOJICTA.

Cnaua pedepaToB, J0KIa/Ibl HA CEMUHApax

Teuenne BA3KON )KUIKOCTU IO TpyOam
IIEPEMEHHOIO CEUYCHHUS U Pa3BETBICHHBIM.

Cnaua pedeparoB, TeCTUPOBAHUE, AHKETHPOBAHUE,
JOKJIa/Ibl HA CEMUHApaXx, OTYETHI JJaOOpaTOPHBIX padoT

OHeprust konebaHuil. Pe3onaHc

Cnaua pedeparoB, TeCTUpOBaHHE, JOKJIaAbl HA
ceMHUHapax

O6nactp cnpimmmocta. D¢ ekt Jomnepa.
VYnbTpa- 1 uHpPa3BYK

Cnaua pedeparoB, TeCTUPOBAHUE, AHKETHPOBAHUE,
JOKJIaJbl HA CEMUHAPAaX, OTUYETHI 1a00paTOPHBIX PaboT

Mzomnporneccel. bapomerpuueckas Gopmyna

Cnaua pedepatoB, JOKIaabl HA CEMUHAPaX, OTYETHI
1ab0paToOpHBIX PaboT

Huddyzus, BHyTpeHHEE TPEHUE,
TETIIONPOBOAHOCTh

Cnaua pedeparoB, TeCTUPOBAHUE, TOKIAIbI HA
CEMHUHAapax, OTYECTHI Ja0OpPaTOPHBIX PadboT

Pabora naeanpHOTO Ta3a MpH Pa3InIHbIX
nporeccax

TectupoBaHwue, TOKIAIbI HA CEMUHAPAX, OTYETHI
1a00paTOPHBIX paboT

BeposTheiit cmbica 11 Hagana
TCPMOANHAMUKHU U I'PaHUIBI CT'O
MIPUMEHUMOCTHU

Cnava pedeparoB, TeCTUPOBAHUE, AHKETHPOBAHUE,
JOKJIaJIbl HA CEMUHAPaX, OTYETHI 1a00PaTOPHBIX PaboT

CxmkeHHe ra30B U UX MPUMEHEHHE B
OUMOJIOTUHM U DKOJIOTHU

Cnaua pedepartoB, TeCTUPOBAaHHE, aHKETUPOBAHUE,
JOKJIaJ bl HA CEMUHApax, OTYETHI JJAOOPATOPHBIX padoT

Teopema Octporpaackoro-I'aycca.

Jlokiazibpl Ha ceMUHapax

HpOXO)KI[eHI/Ie TOKa 4€pE3 JKUBLIC TKAHU.

Cnaua pedepaToB, J0KIa/Ibl HA CEMUHAapax

[TorynpoBOAHUKH: COOCTBEHHBIE U
npuMecHsle. P-n mepexon, 1uomsl,
TPaH3UCTOPBI.

Cnaua pedeparoB, TeCTUPOBAHUE, AHKETHPOBAHUE,
JOKJIa/Ibl HA CEMUHAPaX, OTYETHI JJabOpaTOPHBIX padoT

CerHeTo - U Mbe303JIEKTPUYECTBO.
JvanekTpudeckre CBOMCTBA TKAaHEW Opr-ma

Cnaua pedepatoB, JOKIaAbl HA CEMUHApaX

Pasnuunble BUIBI pa3psioB B rasax.

Cnaua pedeparoB, TOKIaIbI HA CEMUHAPAX

JlelicTBME MAarHUTHOTO TTOJIS HA
OMOOOBEKTHI.

Cnaua pedeparoB, TeCTUpOBaHUE, AHKETUPOBAHUE,
JIOKJIa/Ibl HA CEMHUHAPAaX, OTYETHI JTA0OPAaTOPHBIX PaboT

KpuBas HamaranumBaHus. MarHuTHbIN
THCTEPE3NUC.

Cnaua pedeparoB, TeCTUPOBAHUE, AHKETUPOBAHUE,
JOKJIaIbl HA CEMUHApaXx, OTYETHI JTJabOpaTOPHBIX padoT

HpOXO)I(I[CHI/Ie MNEPEMECHHOT'O TOKA 4€pe3
’kuBbIe TKaHu. [ToaHOE COIIPOTUBJICHUC
OMOJIOrNYECKON TKAaHH.

Cnaua pedepartoB, TeCTUPOBaHHE, aHKETUPOBAHUE,
JOKJIaJ bl HA CEMUHApax, OTYETHI JIAOOPATOPHBIX padoT

MI/IKI)OCKOHZ OIITHYCCKaA CXemMa,

Cnauva pedeparoB, TECTUPOBAHUE, AHKETHPOBAHUE,




yYBEIIMYCHHUE.

JOKJIa/Ibl Ha CEMHUHAPAaX, OTYETHI TaOOpaTOPHBIX padoT

[Tonmockl paBHOTO HAKJIOHA U PABHOM
tommubel. Koabita HeroToHa.

Cnauva pedeparoB, TeCTUPOBAHUE, AHKETHPOBAHUE,
JOKJIaJbl HA CEMUHAPaX, OTUYETHI 1a00paTOPHBIX PaboT

Pa3zpermmaromias criocoOHOCTh MUKPOCKOIIBI.
I'onorpadus u ee mpuMeHeHHe B OMOJIOTUN

1 MCOUIIUHE.

Cnaua pedepatoB, TeCTUpOBaHUE, AHKETUPOBAHUE,
JIOKJIa/Ibl HA CEMHHAPAaX, OTYETHI TAOOPATOPHBIX paboT

[Tonsgpu3zanuOHHBIA MUKPOCKOT

Cnava pedeparoB, TeCTUPOBAHUE, AHKETHPOBAHUE,
JOKJIaJbl HA CEMUHAPaX, OTYETHI 1a00paTOPHBIX PaboT

3akonbl Creana bonbnmana, Buna.
®opmyina [Inanka.

Cnaua pedeparoB, TeCTUpOBaHUE, AHKETUPOBAHUE,
JIOKJIa/Ibl HA CEMHUHAPAaX, OTYETHI TAOOPATOPHBIX paboT

Buemnuit porosddekr, ypapHeHue
OitHmreliHa. ['unoresa ae bpoitns.

Cnaua pedeparoB, TOKIaIbI HA CEMUHAPAX

[Tpuniun [Haynu. Xapakrepuctuueckoe
PEHTTeHOBCKOE U3inydeHue. Jlazep, ero
IIPUMEHEHHE

Cnaua pedepaToB, TeECTUPOBAaHHE, aHKETUPOBAHUE,
JOKJIa/Ibl Ha CEMHUHAPax, OTYETHI TaOOpaTOPHBIX paboT

ATOMHBIN peaxkTop

Cnaua pedeparoB, TeCTUPOBAHUE, AHKETHPOBAHUE,
JOKJIa/Ibl HA CEMUHApaXx, OTYETHI JJabOpaTOPHBIX padboT

SnepHbie peakuu

Cnaua pedepartoB, TeECTUPOBAaHHE, aHKETUPOBAHUE,
JOKJIaJ bl HA CEMUHApax, OTYETHI JJAOOPATOPHBIX padoT

IIpumeps! TeCTOBBIX 3aJaHUH MO (PU3HKeE

Mexanuka

1. Teno maccoit 2 kr nogusaTo Haj 3emieil. Ero norennmanshas sueprus 400 k. Eciu Ha

MOBEPXHOCTU 3eMJIH MOTEHIIMATbHAS SHEPT U TeJla paBHA HYJIIO M CHJIAMH COTIPOTHUBIICHHS
BO3/IyXa MOXHO MTpeHeOpeyb, CKOPOCTh Teja MOCIe MPOXOXKACHUS 4 pACCTOSHUS 0 3eMIIn

COCTaBUT ...

1) 20 m/c 2) 14m/c

3) 10 m/c

4) 40 m/c

2.K TOYKCE, JIeXKallei Ha BHEIIHEH TIOBCPXHOCTU AUCKA, ITPUITIOKCHBI 4 cunbl. Ecnu ock

BpaLICHUS IIPOXOAUT Yepe3 UEHTP OJUCKA IEPIEHIUKYIIIPHO IINIOCKOCTH PUCYHKA, TO IUIEUO

cuibl F4 paBHo. ..

Db 2)c 3)o 4)a

3. Jluck paBHOYCKOPEHHO BpalIaeTcsi BOKPYT OCH (CM.pHUC.). YKaKUTe HalpaBiIeHUEe BEKTOpa
YTJI0BOT'O YCKOPEHUs TOUKUA Ha 0007€e JHUCKa.




13 2)1 3)2 4)4
4.Ecnm a; n ap - TaHreHLIMANbHAs M HOPMaJIbHAs COCTABIIAIOLINE YCKOPEHUS, TO COOTHOLIEHHUS
a;=a=const, a, =0 cnpaBeJIUBHI 1JI. ..

1) NpsAMOTMHEHHOTO PABHOMEPHOTO JIBM)KEHUS

2) paBHOMEPHO KPUBOJIMHEHHOIO IBUKEHHUS

3) paBHOMEPHOI'O ABMXKEHHUS 110 OKPYKHOCTH

4) npsIMOJIMHEMHOIO PaBHOYCKOPEHHOTO BUKECHUS

5.Ecni @, M an- TaHTCHIMATBHAS 1 HOpMaJibHasi COCTAaBIISIIOIINE YCKOPEHUS, TO JJIs
IPSIMOJIMHEVMHOT'O PAaBHOYCKOPEHHOI'O IBMXKECHUS CIIPABEIMBBI COOTHOLICHUS:

1) a.# const; ap =0 2)a,=0;a, =0

3) a,=a=const;a, =0 4) a,= 0; ap= const
6. [luck paauyca R BpaiiaeTcst BOKpyr BEpTUKaIbHONW OCH PaBHO3aMEMJIEHHO € 3aJJaHHBIM
HaIPaBJIEHUEM BEKTOPA YIJIOBOIO YCKOPEHUS & . YKa)KUTE HAIPaBJICHUE BEKTOPA JIMHEWHOMN

CKOPOCTH U .

)4 2)2 3)3 41
7. U3 CIICAYOIHNX MATCMATHYCCKUX BBIpa)KeHI/Iﬁ BTOpPOT'O 3aKOHaA HeroTona BBI6epI/ITe
[IPaBUIIBHOE:

1)F=ma 2)%=const 3) F=m?a 4) F1=—-F, 5) F=ma 6) F=mJ

8. YIpyroe cTOIKHOBEHHE — 3TO TAKOE CTOJKHOBEHHE, IIPH KOTOPOM Tella OOMEHUBAIOTCS:

1) umnynabcamMu U KHHETUYECKUMU SHEPTUSIMU, & BHYTPEHHUE SHEPTUU UX HE
U3MEHSIOTCS,;

2) UMIyJIbCaMU M KHUHETUYECKUMHU SHEPTUSIMU U MEHSIOT CBOM BHYTPEHHHE
DHEPIHUH;

3) TOJIBKO BHYTPEHHUMH SHEPTUAMU



9. Kako#t mpoonkuTenbHOCTH T OMKHBI ObUTA OBITh CYTKH Ha 3eMJie, 9TOOBI Tela Ha 9KBATOPE
He uMenu Beca? Cuutath paguyc 3emiin R=6400kM.

1) T ~0,01%T, 2) T ~0,02%T, 3) T~01+T, 4)T~03+*T, 5)T~05%T,

3neck Tp=244 (3eMHBIE CyTKH).

10. U3 nmpuBeaeHHBIX HIKE (GOPMYIMPOBOK TPEThero 3akoHa HpioToHa BbIOEpHTE MpaBUIIbHYIO:
1) n1Ba Tena B3aUMOCHCTBYIOT MEXy COOOI0 CHIIAMU PaBHBIMHU 10 MOJYJIIO;

2) nBa Tena B3aMOJEHUCTBYIOT MEXy COOOI0 CHIaMH, HAlIPABJIEHHBIMU B IIPOTUBOIIOJIOKHBIE
CTOPOHBI;

3) nBa Tena B3aMMOJAEHCTBYIOT MEXKIY COOO0 CHJIAMHU PaBHBIMU 110 MOAYJIIO U HAllpaBJIEHHBIMU
B IIPOTUBOIIOJIOKHBIE CTOPOHBI BAOJIb NMPSAMOM, COCIUHAIOIIEH LICHTPBI MacC ATUX TEIL.

11. Ha ropu3oHTanbHOM CTOJIE CTOMT COCY/I, HAIIOJHEHHBIN Bo10H. B kKakom MecTe cocya Hano
c/enaTb OTBEPCTUE, YTOOBI CTPYS U3 HETo Ouiia B MOBEPXHOCTH CTOJa BO3MOKHO JaJIbIle OT
cocyna?

1) Ha paccrostHum 1/3 BBICOTHI COCy/a, CYUTAs OT JHA COCY/IA;

2) Ha paccTossHUU 1/3 BBICOTHI COCY /A, CYUTAst OT TIOBEPXHOCTH BOJBI;

3) Ha paccTtossHuH 1/2 BBICOTHI cocya.

12. I'paBuTaninoHHast SHEPrUs MIapooOPa3HOro HEOECHOTO TeIa AACTCS CIIEAYOIUMHU
dbopmynamu:
2 2
nE=96M.  pE_ M g E_lgM
5 R 5 R 2 R
rae G — rpaBuTanioHHast ocTosiHHasA, M — Macca HeOeCHOro Tena, R — paanyc mapoodpa3zHoro

4) Ki/v?,

Teaa. YKaKHUTe MPpaBHUIILHOC BBIPAKCHUC.

13. B ogHOM ciyyae aBTOMOOHITH TIPOIIIET IIEPBYIO TOJIOBUHY ITyTH CO CKOPOCTHIO 40 KM/4, a
BTOPIO MTOJIOBUHY IyTH — CO CKOPOCThIO 80 KM/4, a B IPYrOM CiIydae MepBYIO MOJIOBUHY
BPEMEHHU JIBUTAJICS CO CKOPOCTHIO 40 KM/4, BTOPYIO MTOJIOBUHY BPEMEHH CO CKOPOCTHIO 80 KM/H.
OTIPEICNIUTh CPETHUE CKOPOCTU B KAXKIOM CIIydae.

1) Cpennue CKOPOCTH B 00OUX CITydasix OJUHAKOBBI;

2) CpenHsisi CKOPOCTh B IIEPBOM cydyae OOJIbIIIe, 4eM BO BTOPOM;

3) CpenHss CKOPOCTb BO BTOPOM CiIy4ae OOJblie, YeM B TIEPBOM;

Br16epuTe npaBUIbHBINA OTBET.

14. TToe3n maccoit 500 ToHH ToAHUMAETCs CO CKOpocThio 30kM/4 1o ykiIoHYy 10 M Ha 1 kM myTH.
Koaddumment tpenns 0,002.

Omnpenenuts MOIIHOCTbD, PA3BUBAEMYIO JIOKOMOTHBOM.

Pemmte 3anauy u ykakute IpaBUIbHBIA OTBET.

1)N = 1000 kBm 2)N = 730 kBm 3) N =470 kBm 4)N = 840 kBm

MoaexkyasipHasi pUM3MKa ¥ TEPMOAUHAMUKA



1. CocrosiHue naeabHOTO ra3a ONpeaeseTcs 3HaYeHUSIMU TapaMeTpoB: T o, Po, Vo, rae T
— TepMOAMHAMUYecKasl TeMIIepaTypa, p — AaBieHue, V — oobeM raza. OnpenesneHHoe
KOJIMYECTBO Ta3a rnepesenu u3 coctostuus (3po, Vo) B cocrosiame (po, 2Vo). [lpu sTom
€ro BHYTPEHHsISI SHEPIHS. ..

1) yBenuumiach
2) yMEHbIIHIACh
3) He U3MEHHUIIACh

2.Eciu AU — n3MeHeHne BHyTpeHHEH SHEpruM uaeanpHoro rasa, A — pabota rasa, Q —
KOJIMYECTBO TEIUIOTHI, COO0IIaeMoe rasy, To Ajs 300apHOT0 HarpeBaHUs ra3a CIpaBe/INBbI
COOTHOILIEHHUS. . .

1) Q>0; A>0; AU=0

2) Q>0; A>0; AU>0

3) Q=0; A<0; AU>0

4) Q>0; A=0; AU>0

3.Cpennsisi KWHETHYECKAas SHEPTUsl MOJIEKYJIbI IeaIbHOrO ra3a npu Temmneparypel paBHa
1 . .
£ :EkT . 3aech 1=Nj + Ngp+ 2Ny, TOE N, Ngp U N — YUCIIO CTENEHEN CBOOOIbI

MOCTYNaTeNbHOT0, BPAIIaTEILHOTO U KOJIe0aTENbHOTO ABMKEHUN MoJieKynbl. [Ipu yciaoBuu,
YTO UMEIOT MECTO TOJIBKO MOCTYNAaTeIbHOE U BpalllaTeIbHOE IBHKEHUE, 1711 BOJISIHOTO Mapa

(H20) uucro i paBHo...
1)3 2) 6 3)5 4)8

4. Tenoas MamunHa pabotaet no mukity Kapro. Eciau remnepatypy HarpeBatens U
XOJIOAWIBHMKA YBEIUYNUTh HA oquHakoByto BenmunHy AT, To KII/I nukia...
1) He u3meHuTCs 2) yMEHBIIUTCS 3) yBenuuures

5.Ha (P,V)-auarpamme n300paskeH [MUKINIECKHUI TPOIIecC.

P

0 1 2 3 4V

6.Ecmu AU — u3meHeHne BHyTpEHHE SHEPTHH WACaIbHOTO ra3a, A — padora rasa, Q —
KOJINYECTBO TEILIOTHI, COOOIIaeMoe rasy, To i pouecca 4B cripaBelIuBbI

COOTHOIIIEHHUS. . .
a. Q>0; A>0; AU=0
b. Q=0; A<0; AU>0
c. Q>0; A=0; AU>0
d. Q>0; A>0; AU>0

7.0Hpe,Z[GJII/ITC CPCAHIOI0 KHHCTUYCCKYIO S9HCPTHUIO MMOCTYNATCIIbHOT'O ABHKCHUSA MOJICKYJI

BO3/lyXa MpU JaBJICHUU 10° Ta u KOHLIEHTPALMU 3TUX MOJIEKYJI 2,71025 M,



1)

1)3,810%0x  2) 5,610%1x3) 3,210 [k
4) 910 I 5) 1,210

8.Kak u3MeHHTCS BHYTPEHHSSI SHEPTUS HICATBHOTO Ta3a MPH H30TEPMUIECKOM CHKATHHN?
1)U=0 2)AU>0 3) AU=0 4) AU<0 5) AU MoxeT uMeTh J1r000e 3HaUCHHE

9.3aBucuUMOCTD JaBlIeHUs ra3a oT ero oobema Boipakaercs popmyioit P=aV, rae a=const. Yemy
paBHa paboTa, coBepIracMasi ra3oM IpH €ro paclImpeHuu oT oobema Vi 10 oobsema V;?

1) al2V, -V} 2) al2l,’ V7))  3) alv,2-V/?) 4) a(v, -V, 5)0

IO.MOHGK}’J'H)I, KaKoro M3 rnepCcUYrcCIICHHbIX Ia30B, BXOAAIINUX B COCTAaB BO31yXad, B paBHOBCCHOM

COCTOSIHMH 00J1a/Iaf0T HAauOOJBIIEH cpeiHel apuhMeTHIeCKO CKOPOCThIO?
1) N, 2) O, 3) H, 4)CO,

11.IIpu KakuX yCIOBUSAX peaibHbIE ra3bl MOJUMHAIOTCS 3aKOHAM UAEaIbHOTO ra3a?
1) npu OOJBIIMX MIOTHOCTSAX U HU3KUX TeMIIEpaTypax;
2) npu MajbIX INIOTHOCTSIX U HE OYEHB BBICOKUX U HE CIIMIIKOM HM3KUX TEMIIEpaTypax;
3) npu ManbIX JIOTHOCTSIX U BBICOKUX TEMIIEpaTypax;
4) mpu MaJbIX IIOTHOCTSAX U HU3KUX TEMIEPATYpPax;
5) npu OOJIBIIKX MIOTHOCTSX U HE OYEHb BBICOKUX U HE CIMIIKOM HU3KHUX
TeMIIepaTypax.

12.13 kanenbHUIIBI HAKATIAN PaBHBIC MAcChl XOJIOIHOM U ropsiueii Boasl. Kak 1 BO CKOJIBKO pa3
U3MEHUIICS KOA(PPHUIMEHT ITOBEPXHOCTHOTO HATSDKEHHUS BOBI, €CITU B IEPBOM Clly4ae
oOpazoBainock 40, a BO BTopoM 48 karnemns?

1) yBemnumics B 1,2 pasa;

2) yMmeHbImics B 1,2 pasa;

3) He U3MEHMJICS,

4) yBenmuuics B 2,4 pasa;

5) ymenbmuics B 1,44 pasza

13.Kputnueckas Temneparypa onpeaenseTcss U3 BhIPaKeHHUs:
DT, =36 2) T, = al 276 3) Ty =8al27Rs 4) T, =3g/274°
3aeck a u 6 noctosinabie Ban-Jlep-Baanbca.
DJIeKTPUYECTBO U MATHETH3M
1. Konaencarop emkoctu C MpUCOETUHEH K MCTOYHUKY TOKA, KOTOPBIM MOJAEPKUBACT HA €T0
oOxmankax pasHocTh notenuanoB U. Kakoii 3apsii nmpoTekaer 4yepe3 UCTOYHUK MPU 3aT0JTHEHUN
MIPOCTPAHCTBA MEXK/TY TUIACTUHAMH JKUJIKOCTHIO C TUAJIEKTPUICCKON POHUIIAEMOCTHIO €7

uc Ue

—  2) Ude-1); 3 ;

. Qude-D; 3 -

2. HOBerHOCTHaH IIJIOTHOCTH 3aps[z[013 Ha HCKOTOPOM yLIaCTKe HpOBOI[HI/IKa, IIOMCIICHHOI'O B

uc
T : 4) UCs; 5)

-8
QJICKTPHUYICCKOC II0JIC, OKa3aJI0Ch 1,77 10 Ry 2 . KakoBa HAIIPAKCHHOCTH IIOJII HAa 3TOM
M

ydacTke?



, B , B . B B
1) 110°—; 2)210°—; 3)5510"—; 4)310°—; 5)He COOTBETCTBYET HU OJHH.
M M M M

3. Omnpenenure cuily TOKa Ha y4acTKe MenH, eciau @1 - ¢2 = 10B €1 =5B &, =3B R;=3 Om
R,=2 Om r1:r2=0,5 OM

1 4
=T, ) 34 23 A 3) 2 A 4 54

_:,_| |_|:|_| }_ 5) L3 A,

4. BecKOHEYHO JJIMHHBIA TPOBOJ 00pa3yeT KPYroBylO METII0, KacaTeabHOM mpoBomy. Ilo
npoBoay uueTr Tok cuwiod | = SA. Hailtu paguyc netiau, €ciii U3BECTHO, YTO HANpPSKEHHOCTh

MarHUTHOTO TOJIS B IIEHTPE MeTau paBHO H = 4174 .
1) 12m; 2)310m;  3)210%  4)0,08M;  5)310%m.

5. [lo AByM KOHTypaM C B3aMMHON WHAYKTUBHOCTHIO 2 I'H TekyT Toku 2 A u 5 102 A.
OnpenenuTs B3aUMHYIO SHEPTHIO TOKOB B 3TUX KOHTYpax.

1) 5 102 Jix; 2) 210" Jiox; 3)2 kx; 4)4 Jx; 5) He COOTBETCTBYET HHU OJIHH.

6. Ykaxure cpey NepeurcIeHHBIX BRIpaXXeHUH (HopMyITy, ONpeesIoNnyt0 4YTO €CTh UHAYKIUSA
MarautHoro noJis ( F - cuna, M - MmoMeHT cuin)

/\adl'r dF
1) dB=u, A[ r3]' 2) B—W' 3) Bz%; 4) HM OJIVIH ; 5) Bce.
7. Kak cBsI3aHHO HaIPSDKEHHOCTD ¢ OTEHLUAIOM?
dp. Op. Op j dp
1)- E= —— 2)E=grad ¢;3) E=grad¢;4) E=
)- [é,x oI K DE=gadeid) Eegradg;4) F= 7
5 E=-grad ¢

8. B menp ¢ mepemeHHbiM HampspkeHneM U = Ug COSot  BKIIOYMIM WHAYKTUBHOCTH L ¢
aKTUBHBIM compoTuBieHreM R. OnpenenuTs TOK B LENH.

1) Yo cos(wt - ¢), rze tg Lo
— - @), I =
R v Y VR + o
2) Lcos(a)l‘—gp) e l‘g(p:L.
VR + 0’ ' VR + 0
Lo

U,
3) —>cos(wt - ) gp=———.
T R N

U,
4 cos\w t— CcoS
) Jrars o) e e



Lo

JR vl

u,
5) ———2———cos(wt + ), rze cosg =

9. Uto Takoe HaNpsHKEHHOCTH MOJIs?

o ., 0 7

Are,r’’ Areyr® 1

7 o .

1 ; 5
) Argyr ) dreyr?

3) —; 4)

Q| T

10. Ot yero 3aBUCUT HAIPSDKEHHOCTH JEKTPHUUECKOTO TOJIs?

1) oT BenmuMHBI TPOOHOTO 3apsijia U CHIIBI, ICHCTBYIOIICH Ha HETO.

2) OT cuJIbl, IEUCTBYIOIICH HAa IPOOHBIN 3apsi.

3) oT 3apsia CO3JAIONIETO MOJIE U OT CPEJIbI.

4) oT BeIMYMHBI 3apsia, CO3AAIOIIETO 10JIE, YJAIEHHOCTH CO3JaTes OIS U OT CPEIb.

5) ot 3apsifa, CO3AAIOIIETO MOJIe, CPEbl, T1Ie ONpeAeseTcs Moje, BETUYUHbBI MPOOHOTO 3apsiia.
Onruka

1. Kakoe 13 BbIpakeHUI ONpeAensieT NpeAesbHbIM yTroi MOJHOTO BHYTPEHHETO OTPaXEHUS IS
Jdyya CBeTa, MAYIIET0 M3 CPelbl C IMOKa3aTeleM IPEeJIOMIIEHUS N1 B Cpely C IOKa3aTelleM
npesnomienus ny (N2>n1)?

Lsina=mln,; 2.sina=n1nm; 3.sina=1l/n;4sina=1/n,;
5. Cpeau oTBETOB 1-4 HET MPABUIIBHOTO.

2. OmnpenenuTh ONTHYECKYIO CHIJIY PpacCEUBAIONICH JWH3BI, €CIU H3BECTHO, YTO TPEIMET,
MOMEIIIEHHBIN nepe Hell Ha paccrosiauu 0,4 M, 1aeT MHUMOe H300pakeHre, yMEHbIIIEHHOE B 4
pasa.

1.-7,5 putp; 2. 7,5 autp; 3.-10 notp; 4. -5 gotp; 5. 5 aotp.

3. Kakue u3 HIDKENpUBEICHHBIX YCIOBUN SBISIOTCS YCIOBUSIMU MUHUMYyMa OT AU(PPaKIIMOHHON
peuieTku?

1. dsinp=mA; (m=0+1+2,...)

2. bsinp=mA; (d=a+Db)

3. dsinp=(m+ pl M)A; (p= 1,2,..,N-1)
4. d(sina —sinp)=mA; @ -yron nanenus

5. dsina = mA; 6.Cpenu oTBeToB 1-5 HET BEpHOTO.
4. Ilo KakKMM yTJIOM HY>KHO OTPa3uTh JIyd OT KPUCTaJIa C MIOKa3aTesIeM IPEeIoMIIEHUs N, 4TOOBI
MOJYYUTh MAKCUMAJIBHYIO TTOJISIPU3ALMIO OTPaKEHHOrO Jiy4a?

1. @ =arccosn; 2. @=arcctgn; 3. ¢ =arctgn; 4. @ =arcsin/; 5. Cpeau oTBeTOB

1 -4 nHer mpaBWIBHOTO.

5. Kak n3menuTcst actora KpacHO# rpaHuis! GoTorddexra, ecnu mapy paauyca R cooOmmrh
THIOJIOKHUTEIBHBIN 3apsiy (7?

1. Veennuurcs na €q [ (4rwey RA) ; 2. He namennres; 3. Ymensumres va €4 [ (drey Rh) ;

4. Yeenmunres Ha €4 [ (4re R h); 5. Ymensmmnres na €4/ (4rg R h).
6. Kakyio MakcMMalbHyl0 KHHETHYECKYIO DHEPIUIO MMEIOT BBIPBAHHBIE U3 JIUTHS DIEKTPOHBI
pu 00JyYEHUHH CBETOM C YaCTOTOMH 10" T? (A=2,4 5B, h=6,62 10'34I[>1<.c, 13B= 1,9.10'19

J0x).
1.0,95-B; 2. 2,55B; 3. 1,3 3B; 4. 3,155B; 5.1,743B.



AToMHas ¥ siepHas GpusnukKa
1. Ha ocHOBe pe3yibTaToB KakUX OMBITOB Pe3epdopa npenokui niaHeTapHyo MOAEIb aTOMa.

1. Omnsritel JIenapna.

2. OmbITHI IO B3aUMOJICHCTBUIO TPOTOHOB C BEIIECTBOM.

3. bombapaupoBKa o- YaCTHIIAMH METAJUTHICCKUX TICHOK.
2.YKaXuTe BTOPOU MPOAYKT SJICPHON pEaKIIHH: 94Be+42He—>126C+?

1.n
2.p
3.7.
3.Kaxoif mopsiakoBsiii HOMep B Tabnuie MeHeneeBa UMEET 3JIEMEHT, KOTOpbIii oOpa3yeTcs B
pesynbrare [3- pacmana sijpa dJIeMeHTa C MOPSIKOBEIM HOMEpPOM Z

1. Z+1

2. Z-1

3. Z.

4. Ompenenure YHUCIO SJEKTPOHOB B JJIGKTPOHHON 000JIOYKE HEUTPaIbHOTO aTroMa, B
ATOMHOM sIJIp€ KOTOPOT'O COJAEPKUTCS 6 IPOTOHOB U 8 HEUTPOHOB.

1.0
2.2
3.6
5. Ilouemy Teopust bopa He cMorna 0OBACHUTH CHIEKTpalIbHbIe 3aKoHOMepHOCTH [ enus?

1. Bop nonp30Bascs TOIBKO KJIACCUYECKON (DU3UKOMA
2. bop TmonmB30BaJICS KJIACCHYECKOW MEXaHUKOW ¥ KBAaHTOBBIMH 3aKOHOMEPHOCTSIMHU
U3IIy4€HUs, IOy CKasl IOTHYECKYO0 HENIOCIEJ0BATEIbHOCTb.
3. bop yuuThIBaJl TOJIBKO KBAHTOBBIE 3aKOHOMEPHOCTH U3ITYUECHHUS.

6.Kakoe u3 Tpex TumoB u3nydeHus (o, B, Y) He OTKIOHSIETCS AJIEKTPUUYCCKUM U MAarHUTHBIM
MoJIsIMU?

1 OL.- U3JIy4YEHHE

2.  P- u3nydenue

3 Y- U3JIyUYEHHE.

7. KakoBO COOTHOIIEHHE MEXIY Maccoid M, CTaOMJIBHOIO f7pa U CyMMOH Macc CBOOOJHBIX
IPOTOHOB ZMp, ¥ CBOOOIHBIX HEUTPOHOB NMy,, U3 KOTOPBIX COCTABJIEHO PO

1. m, >Zm, +Nm,
2. m, <Zm, +Nm,
3. m, =Zm +Nm, .

8.IIposiBieHreM Kakoro THIa B3aUMOJICHCTBUH, CYIIECTBYIOIIUX B MIPUPOJIE, SABISIOTCS sIICPHBIC
CHUJIBI, ICHCTBYIOINE MEXIY HYKJIOHAMU B siipe?

ANIEKTPOMATrHUTHBIE
I'paBuTanimonHbIe

CuiibHBIE

. CnaOgle.

. KakoB nopsiiok Benmu4uuHbI paguyca sjapa aroma?

108cm
10 Bem
10 em.
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IIpumepHbIe TeMbl pedepaToB o pu3nKe

1. Quzuueckue ocHogvl MexaHuxu
N3mepenne kodhduimenta TpeHUsI KaYCHUS.
['upockon 1 ero NpUMEeHEHUE B TEXHUKE.
["a30aMHaMHUUECKUE METO/IbI YCKOPEHUS TEN.

11. Dnexmpuuecmeo u macHemusm
N3Mepenne MaJIbIX TOKOB, HAIIPSKEHUU U 3apsi/10B.
MarauTHbI€ IENU B TEXHUKE.
N3mepenre MOIHOCTH B DJIEKTPUUYECKUX LIETIAX.
DneKTpuYecKrue TOKU B arMochepe U Ipo3bl.
DJIEKTPOMAarHUTHBIE METO/IbI YCKOPEHUS TEIL.
[IpuHLIMIT 1ENCTBUS 3JEKTPOMATHUTHBIX PEAKTUBHBIX JIBUTATEIICH.

111, Quzuka konebanuti u 801H
HenuHeiiHble 3JIEKTPUYECKUE LIETIH.
Pazpemaromas cmocoOHOCTh ONTHYECKUX MPHOOPOB.
JlazepHsrii unTephepomeTp.
YucneHHbIt pacueT Audpakiiuy CBeTa Ha KPyTJIOM OTBEPCTHUH.
PacTpoBblli 371EKTPOHHBIA MUKPOCKOII.
Oddext Jlonmiepa u ero NpUMEHEHUE B TEXHUKE.

V. Cmamucmuueckas ¢pusuxa u mepmoouHamura
BnusiHMe n1yMoOB Ha TOUHOCTH U3MEPEHUM.
Asnenue 1updy3un U MONEKYJISIPHBIE TYYKH.
[Ipumenenue ¢ pextoB 3eedeka, [lenbThe 1 TOMCOHA B SHEPrETHUECKUX
CUCTEMaX KOCMUYECKHUX alnapaToB.
Teopema HepHcra u ee cinencrpus.
Camoopranu3zaiusi B PU3HUECKUX CUCTEMa

7.3. Mertoanueckne MaTepuayibl, ONpeAesIIONIHE  NPOLEAYPY
OllCHUBAHUS 3HAHMHA, YMeHHMil, HABBIKOB M (WJIH) ONbITA [eSITEJbHOCTH,
XapaKTepPU3yINUX 3Tanbl GOPMUPOBAHUA KOMIIETEHIIM I

OOmuii pe3ynbTaT BBIBOJUTCS KaK MHTETrpajbHas OLIEHKA, CKJIaJbIBAIOIIAs
U3 TeKyIero Koutpois — 50% u nmpomexkyTodnoro Koutpois — 50%.

NeKkuum - Tekywuli KOHMPOsb BKNOYAET:

" nocelleHMe 3aHATUN __10__ 6an.
"  aKTMBHOE yyacCTue Ha NeKumax 15 6an.
"  YCTHbIXN ONPOC, TECTUPOBAHUNE, KOJITOKBUYM _60__6an.



=" unap. (moknaabl, pedpepatnbl) 15 6an.

dur3nyecknit NPaKTUKYM - TeKyujuli KOHMPOAb BKNIOYAET:

(oT 51 1 BbIWE - 3a4eT)

" noceleHMe 3aHATUN U HaIMYME KOHCMNEKTa _ 15 6an.
" MoAy4YeHMe A0MNYCKa K BbIMOJHEHMIO PaboThbI _20__6an.

" BbINOJIHEHWE PabOoTbl M OTYETA K HEM 25  6an.
® 33wwmTa nabopatopHOM paboThbI _40__6an.

[IpomMeKyTOUHBIN KOHTPOJIb MO AUCIUILIMHE BKIIFOYACT:
" YCTHBIN onpoc - 60 6asos,
" [HChbMEHHAasl KOHTpOJIbHAs padora - 30 Gamios,
= TectupoBanue - 10 6aoB.

Kpurtepuu onieHOK Ha KypCOBBIX 3a4eTax

B 3aderHbrii OuieT pexkoOMEHIyeTcs BKJIIOYaTh HE MeHee 3 BOMPOCOB,
OXBAaTHIBAIOIINX BECh MPOUAEHHBIA MaTEpHAIL.

OTBeThl Ha BCE BOMPOCHI OlleHHUBaroTcsi MakcumyM 100 daiamu.
Kputepumn onenok cieayroiue:

- 100 o6annoB— cmydenm 2nybOKO NOHUMAEm NPOUOEHHbIL Mamepual,
omeeuaem 4emKo U 8CeCmopoHHe, yMeem OYyeHU8amy Qakmol, camocmosmenbHo
paccysxcoaem,  omauvaemcss  CHOCOOHOCMbIO — 0DOCHOB8bIBAMb  8bIBOObLL U
PA3BACHAMb UX 8 TOSUYECKOU NOCIe008AMENbHOCIL.

- 90 6anyoB - cmyoewm 2nyO0KO NOHUMAEm NPOUOEHHbIU Mamepual,
omeeyaem 4emKo U 8CeCmoponHe, ymeem OYeHusams Gaxmoi, camocmosimenrbHo
paccysxcoaem,  OmauUvaemcss  CHOCOOHOCMbIO  0DOCHOB8bIBAMb  8bIBOObLL U
PA3BACHAMb UX 8 JI02UHECKOU NOCAe008amenibHOCHU, HO OONycKaem OmoelbHble
HemoyHOCmIU.

- 80 GamnoB - cmydenm enyb6OKO NOHUMAEm NPOUOEHHbIL Mamepual,
omeeuaem 4emKo U 8CeCmMOpPOHHe, YMeem OYeHUBAmy (akmol, CamoCcmosmenbHo
paccyscoaem, — OMAUYAEMCs:  CHOCOOHOCMbIO  0DOCHO8bIBAMb  6bI600LL U
PA3bACHAMb UX 8 JI02UHECKOU NOCAe008ameNbHOCMU, HO OONYCKaem HeKomopbule
ouwubKu 0Owe2o xapakmepa.

- 70 0aJUI0B - cmyOeHm XOpouio NOHUMAaen NPOUOEeHHbIU MAmepua, HO He
Modicem meopemudecku 000CHOBbIBANb HEKOMOPbIE 8blEOObI.



- 60 OannoB — cmyodemm omeeyaem 6 OCHOBHOM  NPABUNLHO, HO
YY8CMBYEMCs MEXAHUYECKOe 3ayUU8anue mamepuand.

- 50 6a10B— 6 omeeme cmyoenma UMerOmcs CyuecmeeHHvle HeOOCMAamxKu,
Mamepua 0X6ayeH « NOJ0BUHUAMOY, 8 PACCYHCOCHUSX OONYCKAIOMCSA OUUOKU.

- 40 OGamnoB — omgem cmyoeHma NpPAGUIEH UL YACMUYHO, NpU
PA3BACHEHUU Mamepuaia 0ONyCKaomces cepbe3Hvle OUUOKU.

- 20-30 6an10B - cmyoenm umeem odwee npeocmasieHue o0 meme, HO He
YMeem Jloeuiecku 060CHO8AMb C8OU MbLCIIU.

- 10 6anJ10B - cmyoenm umeem qUULb YACMUYHOE NPeOCmasieHue 0 meme.
- 0 6ans0B — Hem omeema.

OTU KpUTEPUU HOCAT B OCHOBHOM OPUEHTHUPOBOYHBIN xapaktep. Eciaum B
ouieTe UMEIOTCs 3a7]a4i, OHU MOTYT OBbITh 00JIee YETKUMU.

IIlkana quana3oHa JJf MepeBoJa PeHTHHIOBOro 0amia B «S»-0aJbHYIO
CHUCTEMY:

«0 — 50» 6amIoB — HEYIOBICTBOPUTEIHLHO
«51 — 65» 6aJIOB — YI0BIETBOPUTEIIBHO
«66 - 85» OGamIoB — XOPOIIIO

«86 - 100» 6a/10B — OTIAUYHO

«51 u BoIIIe» 0AJIJIOB — 3aUET

8. IlepeyeHb OCHOBHOW W [JONOJHHUTEJNbHOW Y4eOHOM JHUTEpPaTyphbl,
Heo0X0AMMOIi VI OCBOCHMS I CHUILIUHBI.
YueOHo-MeTOANYEeCKOe U MH(OpManHOHHOE o0ecnieyeHUue AU CUMIIJIMHBI:

a) OCHOBHAas JIMTEepaTypa:

1. ®pum C.3. Kypc obmieit puzuku: yueonuk: B 3-x 1. T.2: DnekTpuueckue u
AJIEKTpOMarHuTHele aBieHus. - U3a. 11-e, crep. - CIIO. [u ap.]: Jlausb, 2007.
- 518 c.

2. Xaiikun C.O. ®usnueckue OCHOBBI MEXaHUKU : yueb. mocobue / XalkuH,
Cemén DmMmanyunoBuu. - U3a. 3-e, crep. - CIIO. [u np.] : Jlans, 2008. - 754
c.

3. Bonwkenmreitn B.C. COopHuk 3a1a4 o Kypcy oomieit puzuku. — M., 1990.



4. T'paboBckuit P.M.  Kypc ¢usuku: [yue6. mocobue] /I'paboBCkui,
Poctucnas UBanosuu. - U3n. 11-e, crep. - CII6. [u ap.]: Jlans, 2009. -
607c.

5. CasenneB U.B. Kypc o6mieit puzuku: B 3-x T.: yueonuk. T.1-3. - 10-e uzn.,
ctep. - CIIO6. : Jlans, 2008. - 496 c.

6. HukepoB B.A. ®usuka. CoBpeMeHHBI Kypc [DJIEKTpOHHBIM pecypc] :
yueOonuk / B.A. HukepoB. — DJEKTpOH. TEKCTOBbIE HaHHbIE. — M. :
HamkoB u K, 2016. — 454 ¢. — 978-5-394-02349-1. — Pexum noctyna:
http://www.iprbookshop.ru/14114.html

7. Hukepos B.A. ®usunka gna By3oB. MexaHUKA N MoseKkyNapHaa puU3nKa

[SneKkTpoHHbIN pecypc] : yuebHUK / B.A. HUKepoB. — DNeKTPOH. TEKCTOBbIE
AaHHble. — M. : Jawkos n K, 2015. — 136 c. — 978-5-394-00691-3. —
Pexxum poctyna: http://www.iprbookshop.ru/14630.html

8. Bbicoukuit M.U. CoBpemeHHOe cocTofHNE GU3NKU 3/1EMEHTAPHbIX YacTuUL,
[DnekTpoHHbIM pecypc] : Kypc nekumn / M.U. BbICOUKUN. — DNEKTPOH.
TeKcToBble AaHHble. — M. : U3patenbckun gom M3WU, 2015. — 59 c. —
978-5-383-00949-9.

Pexum poctyna: http://www.iprbookshop.ru/57018.html

0) 1oMoTHUTEIbHAS JJUTEpATypa:

1. KanamuukoB H.I1. ®wusuka: NUHTEpHET-TECTHpOBaHNE 0A30BBIX 3HAHHM :
[yue6. mocobue] / Kamamnukos, Hukonait [Tapnosuy, H. M. KokeBHUKOB. -
CIIG. [m mp.] : Jlans, 2009. - 149,[11] c.

2. 3ucman [.A. Kypc oOmeit ¢usuku : B 3-x T.. yueb. mocobume. T.2:
OnexktpudecTBO U MarHeTusM / 3ucmad, ['upm AbpamoBud, O. M. Tozec. -
7-e u3n., crep. - CII6.: Jlansb, 2007. - 352 c.:.

3. Hukepos B.A. ®usmka ans By30B. MexaHMKa M MoONeKynspHas ¢usMKa
[SneKkTpoHHbIN pecypc] : y4ebHUK / B.A. HNKepoB. — DNEeKTPOH. TEKCTOBbIE
AaHHble. — M. : Jawkos u K, 2015. — 136 c. — 978-5-394-00691-3. —
Pexxum poctyna: http://www.iprbookshop.ru/14630.html

4. MarpimeB A.A. Atomuas ¢msuka. Tom 1 [DnexTpoHHBIN pecypce] :
yueOHoe  mocobue / A.A. MaThiiieB. — DJIEKTPOH. TEKCTOBBIE TaHHBIE.
— CI1I6. : Canxr-IletepOyprckuii nonurexuuueckuil yuusepcuret [lerpa
Bemukoro, 2014. — 531 ¢. — 978-5-7422-4209-3. — Pexxum nocryna:
http://www.iprbookshop.ru/43939.html
9. Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKANMOHHON CeTH
«HTEpHET», HEOOXOTUMBIX /IJIs1 0CBOECHHSI T CIHILIAHBI.
1. ®denepanpublii mopran «Poccuiickoe odpazoanuex» http://www.edu.ru/

2. denepanbHOE XPaHWUJIUIIIE «Ennnas KOJUIEKIIUS 1 (PpoBHIX

oOpa3oBaTenbHBIX pecypcoB» http://school-collection.edu.ru/



http://www.iprbookshop.ru/14114.html
http://www.iprbookshop.ru/14630.html
http://www.iprbookshop.ru/57018.html
http://www.iprbookshop.ru/14630.html
http://www.edu.ru/
http://school-collection.edu.ru/

3. Teopernueckue cBeneHuss 10 (U3HKE W MOAPOOHBIE  PELICHHS
JIEMOHCTPAIIMOHHBIX BapHAHTOB TECTOBBIX 3aJIaHUN, MPEJICTAaBICHHBIX Ha
caiite PocakkpenarenrcrBa (www.fepo.ru).

4. dwusuka [DnexkTpoHHBIN pecypc]: ped. sxypn. BUHUTHU. Ne 7 - 12, 2008 /

Bcepoc. un-t Hayd. u TexH. undpopMm. - M.: [U3n-so BUHUTH], 2008. - 1

antekTpoH. ont. auck (CD-ROM). - 25698-00.

Poccuiickuit mopran «OTkpeITOoro oopasoanusi» http://www.openet.edu.ru

6. Caiit 00pazoBaTenbHbIX pecypcoB JlarrocynuBepcureTa
http://edu.icc.dgu.ru

7. UndopmaninonHbie pecypchbl HaydyHOW OubmmoTexku JlarrocyHuBepcurera
http://elib.dgu.ru  (mocrym wuepe3 mmiaTdopmy HaydHoit sneKTpoHHOU
oubsmoteku elibrary.ru).

8. ®enepanbHbIN LHEHTP o0pa3oBaTeILHOTO 3aKOHOJATEIbCTBRA.
http://www.lexed.ru

9. www.affp.mics.msu.su

o

10.MeToauveckue ykazanus /s 00y4AIOIIMXCS 110 OCBOCHUIO TUCIUILINHBI.
CamocrosTenbHas paboTa CTYJEHTOB peaanu3yeTcsl B BUJIE:

® T[IOATOTOBKU K KOHTPOJIBHBIM paboTaM;

® [OJITOTOBKHU K CEMUHAPCKUM (MIPAKTUYECKUM ) 3aHATHSIM;

e odopmieHus 1a00paTOPHO-MPAKTUYECKUX PAOOT (3amosiHEeHUe TaOJuIl,
pelieHue 3a7a4, HAamMCaHUe BHIBOJIOB);

® BBIMOJHCHUS  WHAMBUAYAIbHBIX  3aJaHUM 1O  OCHOBHBIM  TeMaM
JTUCHUTUIAHBL;

e HamucaHue pedepaToB 1Mo npodiaemam aucuIuHab "dusnka aroma'.

e 00s3aTeIbHOE MOCEUIEHUE JIEKIUI BEAYILIEro MpernoaaBaTes;

® JIGKIIMM — OCHOBHOE€ METOJUYECKOEC PYKOBOJCTBO TP H3YUYCHUU
JTUCHUIUIMHBI, HanboJiee ONTHUMalIbHBIM 00pa3oM CTPYKTYpPUPOBAHHOE U
CKOPPEKTUPOBAHHOE Ha COBPEMEHHBIN MaTepual;

® B JIEKIIMU TIYOOKO U MOAPOOHO, apTyMEHTHPOBAHO U METO0JOTUYECKU
CTPOT0 paccMaTPUBAIOTCA IJIaBHbBIE TPOOJIEMbI TEMBI;

® B JICKIMH JAlOTCS HEOOXOJUMBbIE pa3Hble MOAXOAbl K HCCIETyEMbIM
npobiiemam;

® [IOJIFOTOBKY M aKTHUBHYIO pabOTy Ha JIa0OPaTOPHBIX 3aHSITHUSX;

® [IOATOTOBKA K JJA0OPATOPHBIM 3aHATUSM BKIIIOUAET MPOPAOOTKY MaTEPHAIIOB
JIEKIUH, PEKOMEHIOBAaHHOW Y4eOHOM JTUTEpaTyphI.

11.MepeuyeHb MHPOPMALUNOHHbDIX TEXHONOrniA, MCNoNb3yemMblix npu
ocywiectBnieHun obpasoBaTtenbHOro nmnpouecca nNO AUCUUNANHE, BKAlOYaA
nepeyeHb nporpammHoro obecneyeHs U MHPOPMALMOHHDLIX CMPABOUYHbIX
cuctem. B yqe6H0M mnponecce i OCBOCHHA MUCHUILUIMHBI HCIIOJIB3YIOTCA
CJIEIYIOIINE TEXHUYECKHUE CPENICTBA:


http://www.openet.edu.ru/
http://edu.icc.dgu.ru/
http://elib.dgu.ru/
http://www.lexed.ru/
http://www.affp.mics.msu.su/

- KOMIIBIOTEpPHOE ¥ MYJIbTUMEANIHOE 000pyaoBaHHE (HA JIEKIMSX, IS
CaMOKOHTPOJISl 3HAHUN CTYIEHTOB, JJIsi 00ECIEYeHHs CTYJCHTOB METOAMYECKUMU
PEKOMEHJalMsAMHU B 3JIEKTPOHHOU Qopme);

- mpubopbl U 00OpyJOBaHUE Yy4yeOHOro Ha3zHayeHus (IpPU BBHINOJHEHUU
1a00paTOpPHBIX padoT);

HaKkeT MPUKIAIHBIX OO0yyarommMx nOporpamMM (s CaMOINOATOTOBKM U
CaMOTECTUPOBAHUS

12.0nucanue MaTepuajbHO-TeXHHYeCKOW  0a3bl, HeoOXoAUMOW  1Js
OCylIeCTBJIEHHs 00Pa30BaTeJIbHOI0 MPOLECcCca MO AMCIUIJINHE.

e 3akperuieHHe TEOPETHYECKOTO MaTepualia U MPUOOpeTeHrEe MPAKTUYECKHX
HABBIKOB HCIIOJIb30BAHUS almnaparypsbl JUIsl TPOBEPKH (HU3HUECKUX 3aKOHOB
obecnieunBaeTcs J1abopaTopusiMu (HU3NUECKOT0 TpaKTUKyMa — 2 J1al.

e [lpu mnpoBeneHUM 3aHATUH UCIHOIB3YIOTCS KOMIBIOTEPHBIE KIIACCHI,
OCHAIIECHHBIE COBPEMEHHOW KOMIIBIOTEPHOU TEXHUKOMU.

e Ilpu HU3I0KEHUU TEOPETHUUECKOIO MaTepualia MCIOJIb3YETCS JICKIIMOHHBIN
3aJI, OCHAIIEHHBIH MYJIbTUMEINA MPOCKIIMOHHBIM OO0OpPYJIOBAaHHEM U
VHTEPAKTUBHOU TOCKOM.

CocraBurens: ['acanoBa P.H., kanmmammar ¢wus.-mat.HayK, TOTEHT Kadeapsl
busmueckoii snexrponnku Y.
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