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AHHOTauMs padoyeil NPOrpaMMbl TUCHUIIIHMHBI

Hucuunnuna «®dusukay BXOAUT B 0a3068yi0  4acTh 00pa3oBaTesIbHON
nporpamMmmsl 6axanaepuam 1o HanpasiaeHuto 06.03.02 «IlouBoBenaeHuE».

JucuuruinHa peanusyercs Ha (akynbTeTe 0uosoruu kadenpoit pusznyueckoit
DIIEKTPOHUKH.

CopeprkaHne MUCIMIUIMHBI OXBATHIBACT KPYT BOMPOCOB, CBSI3aHHBIX C KYPCOM
(GbU3UKY I TTIOYBOBEIOB M HAIIPaBIECHO HA ()OPMHUPOBAHNE €CTECTBEHHOHAYYHOTO
MHUPOBO33PEHUS U CO3/aHHE EIUHOW HAyYHOW KAPTHUHBI OKPYKAIOIIETO MHPA,
0o0yCJIOBJIGHO  3aJlauaMH, KOTOpbIE  pacCMaTpUBAIOTCS B JAUCIUIUIMHAX
€CTECTBEHHOHAYYHOTO ITUKJIA.

JucuunnuHa HauejaeHa Ha (OPMHUPOBAHME CIEAYIONIMX KOMIETEHIUN
BBITTYCKHUKA:

OOIIEKyIbTYPHBIX, 00IIETTPOPECCUOHAIBHBIX U TTPOPECCUOHATBHBIX.

IIpennogaBanue AUCLUUILIMHBI IIPEAYyCMATPUBAET IIPOBEICHUE CIIEAYIOIIMUX
BUJIOB Yy4YEOHBIX 3aHATUNA: JIEKIMM, NPAKTUYECKUE 3aHSITHs, JabopaTOpHBIC
3aHSTHS, CAMOCTOSITENIbHAs paboTa.

PaGouass  mporpamma  JUCHUIUIMHBI — NIpEIycMaTpPUBAeT  MPOBEACHHUE

CIEAYIOIIUX BHUIOB KOHTPOJIS YCIEBAEMOCTH B (OpME KOHmMpObHAas paboma,
KOJIOK8UYM U Np. ¥ TIPOMEKYTOUHBIA KOHTPOJIb B (DOpME HK3aMEHa.

JucuuruiiHa HaiellieHa Ha (QopMHpOBaHUE CIEAYIOMUX KOMIETEHIIUMI
BBITyCKHUKA: oOwenpogeccuonanvuvix: OIIK-1; npogeccuonanvuwix: 11K-2, TIK-
3.

[IpenogaBanve AUCUUILIMHBI MPETyCMATPUBAET MPOBEACHUE CIIEAYIOIINUX
BUJIOB YYEOHBIX 3aHATUW: JIEKIMU, MPAKTAYECKUE 3aHsITHs, J1abopaTOpHbIC
3aHATHUSI, CAMOCTOSITENIbHAs padoTa.

PaGowas mporpamMma  JUCIHUIUIMHBI — MPEIyCMAaTPUBAET  IPOBEICHUE
CJIENYIOIIUX BUIOB KOHTPOJS YyCHEBAEMOCTH B (popme: KOHTpoJibHasg padora,
KOJUJIOKBHYM H TIP.) ¥ IPOMEXKYTOUHBIN KOHTPOJIb B (hOpMe dK3aMeHa.

OO0beM AUCHMIUIMHBI 5 3a4E€THBIX €IWHUIl, B TOM YHCJIE B aKaJIEeMHUUYECKHX
yacax o BUJaM y4eOHBIX 3aHSATUI

VYyeOHbIC 3aHATHUS dopma
B TOM YHUCIJIE: MIPOMEXYTOYHO
% KonrakTHas pabora oby4aromuxcs ¢ npenogasareiem | CPC, B | ¥ arrecranuu
S o 13 HUX TOM (3auer,
3 9 g Jlexn | JIa6opar | Ipaktuu | KCP | koHcynsT | umcne | AupdepeHuupo
& 2 uu OpHEIE ecKue arn 9K3aMe | BaHHBIN 3auer,
3aHITHS | 3aHATHUS H 9K3aMeH
1-2 | 180 | 102 24 44 34 42+36 DK3aMeH




1.1leau ocBOeHUS AUCHMILINHbI

LensmMu ocBoeHus nuCUUIIMHBI «DU3UKa» SBISAIOTCS: MONy4YeHUE Oa30BbIX
3HAHWW TI0 Pa3IUYHBIM pasjaesiaM (U3HNKH, a TaKkke (HOPMUPOBAHHE y CTY/ICHTOB
CHUCTEMBI 3HAHUU MO OOMIEH KIACCUYECKON (JIOKBAHTOBOW , HEPEISITUBUCTCKOM )
¢bu3KKe, B YaCTHOCTH, TI0 MEXAaHUKE, MOJICKYISIPHOU (DU3UKE, JIIEKTPOMArHETH3MY
Y OINTHKE, IO CTPOCHUIO aTOMa W TBEPHABIX TEJ, MO CBSI3U MEXKAY SKOJIOTHEH U
bU3UKON, YMEHWI KauyeCTBEHHO M KOJMYECTBEHHO aHAJU3UPOBATH CHUTYAIlWH,
dbopMHEpOBaHWE YMEHHI peniaTh 3aJadd M CTaBUTh MPOCTEUINNNA HKCIICPUMEHT,
UCIIOJIb30BaTh KOMIIBIOTEP [JII MAaTEMAaTUYECKOTO MOJIEIUPOBAHUS IPOLECCOB,
HEOOXOAMMBIX /Ui NMOHUMAHUSA U JAlbHEHIIEro M3y4eHHsl pa3IMYHbIX obyacTen
€CTECTBO3HAHUS.

B mporiecce n3yueHus U OCBOCHHUSI 3aKOHOB (PU3UKHU BhIPAOATHIBAIOTCS HABBIKU
U YMEHHS MO3BOJSIOIIME OCMBICIUTh U CMOJIEIUPOBATH NPUPOJHBIE SIBJICHUSA B
71a00paTOPHBIX YCIOBUSIX.

JlaHHBIN KypC ONUpAETCs Ha TAKWE NMCIUIUIMHBI, U3YYEHHBIE CTyJICHTAMU paHee,
KaK MaTeMaTuKa U (pu3uka CpeHuX MIKOJ.
B ycrnoBusiX MHTEHCHBHOTO HAyYHO-TEXHHUYECKOTO Mporpecca u TpeOOBaHUS

pPE3KOro TOBBIIMIEHUS YPOBHSI E€CTECTBEHHOHAy4yHOro oOpa3oBaHHUs TpeOyer
U3y4EeHHUE TUCIUIUINH, COCTaBISIONMX (PyHAAMEHT COBPEMEHHOIO yueHus 00
OKPY’KAIOLIEM MHpE.

N3yuenne (Qu3uku pacmmpsier oOIMNA KPYyro3op, pa3BUBAET KPUTUYECKHM
IIOAXOJ K aHaJM3y HE TOJIbKO SIBJICHUM B >KUBOW M HEXUBOW NPUPOAE, HO U
3aKOHOMEPHOCTEN pa3BUTHUS OOILECTBA.

[Ipu mpoxoxaeHun Kypca (U3UKH HAEH KIACCUYECKOW M COBPEMEHHOM
$u3MKN paccMaTpUBAIOTCA B KoMIuiekce. M3ydeHue TeopeTHUecKHX BOIPOCOB
Gu3MKM, KOTOpPbIE B OCHOBHOM COCpPEIOTOYEHBl B JIEKIIMOHHOM Kypce,
JOTOJHSAIOTCS pabOTOM CTYJEHTOB B (hM3MUECKOW J1abopaTopuu, Ha CEMUHAapax,
CaMOCTOATENbHON pabOTOM, a TAKKE y4aCTUEM B KPYKKAX.

Heas aucuMminHbl: (GOpMUPOBAHHE y CTYJAEHTOB CHUCTEMbl 3HAHHUM TIO
oO1el KJIacCUYeCKOM (JIOKBAaHTOBOM, HEPEISTUBUCTCKON) (U3HKE, B YACTHOCTH,
M0 MEXaHHWKEe, MOJEKYJISIpHOH (u3nKe, SJIEKTPOMArHETHU3My U OITHKE, IO
CTPOCHHUIO aTOMa U TBEPJBIX TEJ, MO CBI3U MEX]Yy MaTeMaTHUKOW W (DU3UKOM,
UCIIOJIb30BaHUM MAaTEMAaTUYECKUX METOJ0B B €CTECTBO3HAHHMM, a TAKKE YMEHUU
KaueCTBEHHO M KOJWYECTBEHHO aHAIU3UPOBATh CHUTyanuu, (HOPMHPOBAHUE
YMEHHUM pelarh 3aJa4yd U CTaBUTh MPOCTEUIIMKA SKCIEPUMEHT, HCIIOJIb30BATh
KOMIIBIOTEp JUISI MaTEMaTHUYECKOTO MOJCIMPOBAHUS IIPOIIECCOB, HEOOXOIMMBIX
JUISl TOHUMAHMS U JAJIbHEHIIIEro U3yUYeHUS Pa3IMuHbIX 00JacTel eCTeCTBO3HAHMUS.



3anaqn AUCHUIIJINHBI

e chopmupoBaTh MOHUMaHUE poH (UUKA B €CTECTBEHHOHAYYHOM
00pa30BaHUU CTICIIMAIIUCTA;

® [I0OKa3aTh MHTErpanuio (U3UKO-MATEMATUYECKUX 3HAHUA U POJb
MaTteMaTHuKH B (GOpMUPOBAHUU 0a30BBIX 3HAHUM 10 (DU3HKE;

® O03HAKOMHUTH C OCHOBHBIMH MOHSITUSMHU, ONPEACIICHUIMH, BEIUUMHAMU
Y eMHUIIAMU UX U3MEPCHMUS;

e 00ecrneunTh YCBOCHHE OCHOBHBIX TMPHUHIIAIIOB OIUCAHUS SIBICHUN |
IPOLIECCOB: YPaBHEHUMN ABUKEHUS, TIOJIEH CUJI, ypaBHEHUN COCTOSIHMUS;

e chopmupoBaTh NpeaCTaBICHUE O 3aKOHAX COXPAHEHUSI B (PUBHKE;

e JaTh oOuIlee MPEACTaBICHUE O pa3IMYUU OINUCAHUA JBYX THIIOB
00BEKTOB MPUPOJIBI — KOPITYCKYJISIPHBIX U BOJTHOBBIX;

® 03HAKOMHTH C PEIICHUEM YPABHCHUM JIBIKCHHS HA KOMITBIOTEPE;

e chopMupoBaTh OCHOBHBIE yMEHHMSI W  HaBbIKU  pabOTBI  C
U3MEpPUTENbHBIMU ~ MHCTPYMEHTaMU H  Ipubopamu, 00paboTKu
pe3ynbTaToB  JabOpaTOpHBIX pabOT W MX aHaliu3a, pPeIIeHUs
OPUKIAAHBIX  3a]a4, T[PUMEHEHHUS (PU3UYECKHX 3aKOHOB A
O0OBSICHEHHI MPUPOJTHBIX MPOTIECCOB U SIBICHHUM.

2.Mecto nucunmiinnbl B ctpykrype OINOII 6akanaBpuarta
Hucnunnuaa «®u3uKa)» BXOAUT B 0a30BYH dYacTh 00pa3oBaTeIbHOU

nporpaMmmel 6akanaspa no HanpasiaeHuo 06.03.02 —IlouBoBenenue.

Jlna uzyuenus oucyunaunvl « Quzuka» cmyoeHm 00J1ceH 3Hamb: OCHOBHBIC
MOHATHS W METOAbl MaTeMaTHYECKOTO aHaln3a, TMHEHHON anreOphl, TUCKPETHOU
MaTeMaTHKH; TuddepeHIraTbHOe U UHTETPAIbHOE UCUYHUCIICHHS; TApMOHUYECKHIA
aHanu3; guddepeHranbHble YpaBHEHUS, YHCJICHHBIE METOAbI;, (YHKIUU
KOMIUIEKCHOTO ~ TMEPEeMEHHOIO;  3JIEMEHThl  (DYHKUMOHAJIBHOTO  aHAaU3a;
BEPOATHOCTh U CTAaTHCTUKY; CIydyalHbIE MPOIECCHI; CTATUCTUYECKOE OLICHUBAHUE
U TPOBEPKY TUIIOTE3; CTATUCTUYECKUE METOJbl 00pabOTKH 3KCIEPUMEHTAIbHBIX
JaHHBIX, MaTeMaTH4Yeckue MeToabl B Owuonormu. I[loHstne wuHbOpMaNUu;
MpOrpaMMHBIE CpEACTBa OpTaHM3alUd WH(OOPMAIIMOHHBIX TPOIECCOB; MOJEIN
pelIeHus (GYHKIIMOHATBHBIX u BBIUHCIIUTEIHHBIX 3ajad; SI3BIKU
nporpaMMUpOBaHus; Oa3bl JaHHBIX; JIOKaTbHBIE M Ti00anbHBIE ceTn OBM;
METO/IbI 3aIIUTHI HH()OPMALIHH.

OnucaHue JIOTHYECKON M COJEPKATEIbHO-METOAUYECKON B3aMMOCBSI3H C
apyrumu yactsavu OIIOII (aucunnminHaMu, MOXYJISIMUA, IPAKTHKAMH)

SABnsisich CaMOCTOATENHHOM Y4eOHOW NUCHUIUIMHOM, Kypc (u3uku, He
OTOpBaH OT JAPYyrux AUCHUIUTMH. HaoOGopoT, CyIiecTByeT MeEXIUCIHUIUIMHAPHAS
cBsi3b. Hampumep, ucropuss (Qus3Mky, Kak HayKd, JaeT MHOTO MPEKpacHBIX
MIPUMEPOB TAKOTO POJA.



N3yuenne cTpoeHHs BemiecTBa B Kypce (PU3UKU TOIBOIUT K MOHUMAHUIO
CTPOEHHUS U CHOCOOOB HCCNEIOBAHUS KPYMHBIX OMOMOJIEKYJ, (PyHIaMEHTaIbHBIX
MOJIOKEHUN MOJIEKYJISIPHOU OMOJIOTMH, TEHETUYECKOTO KOJa U T.J. DTO COJNMMKAET
Kypc (DU3UKHU U KypChl 0011el OMOJIOTHH U TeHETUKHU.

Huxe cnemytoT HEKOTOpbIE pa3bsiCHEHUS, KOTOPbIE SBIISIOTCS Ba>KHBIMHU IS
NOHUMAaHUS TOTO, KAaKhe YUCTO (PU3NYECKHEe MOMEHTBI OCOOEHHO OTMEYaeTcs Mpu
MIPOXO0’KJIEHUU TOTO WJIK UHOTO pa3fena.

B Tteme "Kunemamuka' mnoka3pIBaloTCS MHOrooOpasue HCIOJIb3YyEeMbIX B
bu3NKe CHUCTEeM KOOpJMHAT, KaK MPOUCXOJUT IMEPEXOJl OT OMUCAHUS JBUKCHUS
MPOCTEHIIEro Tejla - MaTepPUAIbHOM TOUKH - K ONHMCAHUIO MOBEACHUS CIIOKHBIX
CUCTEM.

Baxneitmieii yacteto "Junamuka’ aBisitoTcs pa30op ypaBHEHUS JTBUKEHUS B
HBIOTOHOBCKOW (popMe B JIEKQpTOBOM CHUCTEME KOOPAMHAT M JIEMOHCTpAIUsSl €ro
peleHusl Ha psjie MPOCTBhIX MPUMEPOB: 3aMEIJICHHE JIBUKEHUS MaTepUaIbHbBIX
TOYEK MO/ ACHCTBUEM CYXOTO M BSI3KOTO TPEHHUSI U T.JI. DJIEMEHTAPHBIX 3HAHUU 110
MaTEMaTUYECKOMY aHaJIU3y, KOTOPBIMU CTYIEHTHl OOJaAaroT, AJi 3TOTO BIOJIHE
JIOCTAaTOYHO.

[Ipu dbopmynupoBaHUM 3aKOHA COXPAHEHHS MMITYJIbCAa HAJ0 MOTYEPKHYTh,
YTO ATOT 3aKOH SBISETCS Oosiee oOmMM, YemM TpeTud 3akoH HreloToHa, u
BBITIOTHSIETCSI, B YACTHOCTH, U B KBAHTOBOW MEXaHUKE, TJI€ MOHATHE CUJIbI TEPSET
cBoii cmbica. Crenyer Takke oOpaTUTh BHHMaHHE Ha TO, UYTO BBEICHUE
(bu3MYecKoi BEIMYMHBI - UMITYJIBC - TO3BOJSIET 3amucarh TudQepeHiraibHbIe
ypaBHEHUS JBWKEHUS KaK JIJIi MaJbIX, TaK M JJIs OOJIBIIUX CKOPOCTEH B €AMHOU
dbopwme.

I[Ipu w3yuennn paszaena "Koneoanus u 6onnpl” 10qYEpKUBAECTCSA
pacrnpocTpaHEHUE 3TOr0 BUAA ABUKECHUS B dKUBOW NPHUPOIE, IPUBEISA TOCTATOYHOE
YHUCJIO MPUMEPOB (YACTOTA MIAra 4YejaoBeKa, >)KUBOTHOIO U T.1.).

B paznene ""Inemenmur mepmoounamuxu' cienyer yaeIUTh 0co00€
BHUMAaHUE TEPMOJAMHAMUKE OTKPBITHIX CUCTEM, YTO SIBJISIETCS MPUHIUMHUAIBHO
BOKHBIM i1 TOHMMAHUS >KU3HENESITEIIbHOCTH JKUBBIX OpPraHU3MOB M HX
B3aMMOOTHOIIICHUSI C OKpY>Karolllel cpemou. 37ech Haa0 JOCTaTOYHO MOJPOOHO
OCTaHOBHUTHCS Ha cdepe NPUMEHHMOCTH BTOPOTO Hadaja TEPMOJMHAMHUKUA K
KUBBIM oOpraHu3Mam, Ha Teopeme [IpuroxkmHa, Ha €CTECTBEHHOM BHEAPCHHUU
bu3HYecKuX B3IJISII0B B OMOJIOTHIO.

3a OCHOBY M3JIOKEHUS paznena ""Inexkmpuueckue u macHumuovle A61eHusn’
Oeperca MHTErpaibHble ypaBHEeHUs MakcBea Juisi BakyyMa. BHavane BBOAUTCS
dopmyna lNaycca, onupasch Ha 3akoH KyioHa st B3aMMOJEHCTBUSI TOUYEUYHBIX
3apsnoB. Ilocne aToro ormevaercs, yto popmyna ["aycca siBnsiercs 6osee oOuiei,
TaK KaK COXpaHseTcs U B JuHaMuKe. HemocpeiacTBEHHO Kak pe3yJbTaT OIBITOB
@dapaziess MOKHO BBECTH M YPAaBHEHUE O LIUPKYJSIIUM BEKTOpa HAMPSKEHHOCTU
MarHuTHOro noJist u Jp. [IpakTuka mokas3pIBaeT, YTO MOCJE ATOTO MOCTYJIUPOBAHUE
JlayKe IOJHOM CUCTEMBbl ypaBHEHMM MakcBeiia y:Ke HE BbI3BIBACT 3aTPYIHECHUMU
JUIL BOCHPUATHS UX CTyJleHTamu. llosiBleHHe MarHUTHOTO TOJNSl CHEAYeT
paccMaTpHBaTh C PEASTUBUCTCKOW TOUKH 3PEHUS.
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OcHoBHOE BHUMaHue B TeMme '"dnexmpodunamuka’ cinegyer yneauThb
U3y4eHut0 3((PEKTOB, CBA3AHHBIX C JABW)KEHUEM 3apsOB M IEPEMEHHBIMU
IEKTPUUECKUMHU TOKaMHu. T 3(DPexTl HAA0 MNPOAEMOHCTPUPOBATH Ha
JIOCTATOYHO OOJIBIIIOM YHCJIE MPUMEPOB. 3aBEpLIAETCS Tema J10Ka3aTelbCTBOM
BO3MOYKHOCTH CYIIIECTBOBaHUSI 3JIEKTPOMArHUTHOIO TOJIA KaK CaMOCTOSITEIbHOU
CyOCTaHIIMU U TTOCJI€ OTKIIOYEHUSI TOKOB U UCUE3HOBEHUS 3apsI0B.

[Tocnennsia 4vacte pazgena ""Inekmpuueckue u mazHumuvle A6aeHusn’’
ABJISIETCS HEMOCPEICTBEHHBIM BBEJICHHEM K pazneny ''Inekmpomaznumnoe
uznyuenue u onmuka'.

BaxnelminM pazgenoM Kypca SIBIsieTca pasaen ''Inemenmuvt yuenusa o
cmpoenuu geutecmea’’. B >ToM pazjiene nmocie U3JI0KEHUS KCIEPUMEHTATbHBIX
(bakToB, TPHUBOAAIIMX K HEOOXOAMMOCTH BBEICHHS BOJHOBOTO OMHCAHUS
MOBEJICHUS MUKPOYACTHUIl, W HEKOTOPHIX OCHOBHBIX TMPHUHIIMIIOB MOAPOOHO
paccMaTpuBaeTcs pelIeHHe 337aud O YacTHUIIE B OJHOMEPHOM MOTEHIMATbHOM
JlMKE Ha OCHOBE cTalroHapHoro ypaBHenusi Illpenunrepa. Omnwupasch Ha
peuieHue 3Tou 3a4auu, Janee 0O0CYKIalTCs YCIOBUS BO3MOXKHOCTH HAOJIOIECHUS
KBAHTOBBIX fABJICHUU. B couerannu ¢ npuHuunoMm l[laynu 310 maeT BO3MOXKHOCTh
OOBSICHUTh TOSIBJICHUE MPOCTPAHCTBEHHBIX (opM Mosekynd. Dopmyny s
YPOBHEW 3HEpPrUM B aTOME BOAOPOJIa JaeTcsi 0e3 J0Ka3aTesIbCTBa, TaK KaK BBIBOJ
ee Ha ocHOBe ypaBHeHUs llpeanHrepa cioxeH.

B cBsi3u ¢ TmOsIBICHUEM J1A3€pHOI MeXHUKU HEOOXOIUMBIM SBIISECTCS
MOJYEPKHYTh TOHATUS O HOPMAJIbHO W WMHBEPCHO 3aCENIEHHBIX cpenax, 00
YCWICHHH CBETa MPU MPOXOKIACHUU €ro Yepe3 MHBEPCHO 3aCEIEHHYIO Cpeay H O
MPUHLNINAX JEUCTBUS ONTUYECKUX KBAHTOBBIX F€HEPATOPOB.

OrpaHuYeHHbII JUMUT BpPEMEHU IO3BOJIAET BBINOJHUTH HACTOSIILYIO
porpamMmy JIMIIb MPU YCIOBUM HMCIOJB30BAHUS Pa3HOOOPA3HBIX METOJIUYECKUX
dbopm mnomaun Marepuana ciaymarenasM. OpgHolt u3 Takux GoOpM  SIBISIIOTCS
conpogodcoaemvie  OEMOHCMPAUUAMU  HAMYPHLIX U KOMHbIOMEPHBIX
IKCNEPUMEHMO08 NPAKmMu4ecKue 3aHAmuUA, Ha KOTOPbIE CIIEAYEeT BBIHOCHUTH
HEKOTOpbIE MPOOJIEMHBIE 3a/laud M BOIPOCHI, HE TpaTs BPEMEHU Ha peElICHUE
PSAIOBBIX TPEHUPOBOYHBIX 3a71a4.

B pamkax sadopamopnozo npakmuxyma WCHONb3YETCS YMEHHE CTYACHTOB
MPOU3BOJIUTh PACUYEThl C TOMOIIBIO CPEJCTB BBHIYUCIUTEILHON TEXHUKH. OTO
MO3BOJISIET CYIIECTBEHHO MPUOJMU3UTh YPOBEHb CTATUCTUYECKOW KYJIBTYpPHI
00pabOTKH pe3yJbTaTOB M3MEPEHUM B MPAKTUKYME K COBPEMEHHBIM CTaHIapTaM,
OPUHATHIM B HayKe M TPOU3BOJICTBEHHOW JeATeNbHOCTH. Ha »3TuX 3aHATHAX
CTYIEHTHI yke Ha | kypce npuobperaroT onbIT obmieHus: ¢ 9BM u ucnosb3oBaHus
CTATUCTUYECKUX METOJIOB 00pabOTKU pe3yIbTaTOB HAOIIOACHH, UYTO COBEPIIIEHHO
HEOOXO0AMMO JUisi paboThl B CHEHHUATIBHBIX YYE€OHBIX W MPOU3BOJACTBEHHBIX
1ab0paTopusIX.

Ha camocmoamenvnyro pabdomy CTyAeHTOB BBIHOCATCS IepepadOTKa
MaTepUajoB JEKUMHA M CEMHUHApPCKUX 3aHITHH, TOATOTOBKAa K J1ab0OpaToOpHO-
MPAKTUYECKUM 3aHATHSIM M 00pabOTKa WX PE3ylbTaTOB U COCTABJICHHE OTYETOB,
peleHue 3a7a4 u3 mpeajgaraeMoro kadeapoil cnucka.



B kadecTtBe caMOCTOSITENBHON pPabOTHI MOXET OBITh PEKOMEHIOBAHbI
HamnMcaHue OJHOrO- ABYX (3a cemecTp) pedepaToB MO TeMaM OJM3KUM K POIY
Oynyimiel AesTeIbHOCTH CTYIEHTOB M CBSI3aHHBIM C NPUMEHEHHEM (DU3MYECKHX
MPUOOPOB UIIU OOIIMX 3aKOHOMEPHOCTEH.

Oceoenue oOucyunaunvl «Duaukay A6IAemcs  Kak npeowecmeyioujee Ous
obwenpopeccuonanrbHbix OUCYUNIUH U PeleHUsl NPOPECCUOHANbHBIX 3A0ay.

Jucyunnuna usyuaemces na 1 xkypce 6 1-2 cemecmpax.

3.Komnerennuu oOyyaromerocsi, d¢opMmupyemble B  pe3yJbTarTe
OCBOEHMS TUCIUILINHBI.

IIpouecc wu3yyeHusi JUCUMILUIMHBI HANpaBjieH Ha (GOpMUPOBAHHE
AJIEMEHTOB CIEeAyoIUX KoMreTeHuuii B coorBerctBur ¢ ®I'OC BO no ganHoMy
HaIPaBJICHUIO!

Kon HaumenoBanue [1nanupyemsble pe3ybTaThbl
xomnerennuy | kKomnerenuuu uz ®I'OC BO | o0y4enus

u3 ®I'OC BO

OIIK-1 BJIaJICHUEM METOJAMU 3HaTh:

00paboTKu, aHaM3a u ® OCHOBHbIEC (PU3NUECKHE 3aKOHBI

CHHTE3a IIOJIEBON U
n1abopaTtopHOit HHPOPMAIUH
B 00JIACTH OYBOBECHHS,
MeJIHopanuu, GU3NKH,
XUMUH, Teorpadum,
OMOJIOrUH, YKOJIOTHH,
APO3HH IMOYB, arPOXHUMHH H
arpo(u3uKu, TOYBEHHO-
JaHAma(THOrO
MIPOCKTUPOBAHMSI,
PaINOIOTHH TTOYB, OXPAHBI
U PaIMOHAILHOTO
WCITIOJIb30BAHUS TTOYB

U uX cleacTBus (hu3ndeckue
OCHOBBI MEXaHUKH; KOJICOaHUS
Y BOJIHBI, OCHOBBI
MOJIEKYJISIPHOM (DU3UKH U
TEPMOJIMHAMUKH,
AIEKTPUYECTBA M MarHeTHU3Ma,
ONTUKHU, aTOMHOM U SIEPHOU
¢bu3uKn), puznueckue
MIPUHITUIIBI HCCIICIOBAHUS
XUMUYECKUX, OUOJIOTHIECKUX U
CEIIbCKOXO03SIMCTBEHHBIX
00BEKTOB U U3MEPECHUS
OTJICTTbHBIX UX XapaKTePUCTHK;
OCHOBHBIC 3aKOHBI (DU3UKH,
(buznyeckue SIBJICHUS U
3aKOHOMEPHOCTH;
TEOPETHYECKHUE OCHOBBI
(hU3UYECKUX METOJIOB aHAIM3a
BEIIIECTBA;

XapaKTEPUCTUKHU (HU3UIECKUX
(haKTOPOB, OKa3BIBAIOIINX
BO3/ICHICTBUE HA KUBOU
OpTaHU3M;

METPOJIOTUYECKHE TPEOOBaHUS
npu pabote ¢ puznueckoit




arraparypoi, npaBuiia
TEXHUKHU O€301MaCHOCTH PabOThI
B XUMHUUYECKOH 1abopaTopuu U
¢ ¢huU3nYeCcKou anmapaTypoi;

® DKOJOIMYECKHE U dTUUECKHE
aCIICKTHI BO3/ICHCTBUM
¢busznueckux GaxTopoB HA
yeJIOBEKa.

YMmerh:

® CO3/1aBaTh U aHAJU3UPOBATH HA
OCHOBE (PU3NYECKUX 3aKOHOB U
WX CIICJICTBUMA TEOPETHUCCKHEC
MOJICIIU SIBJICHUN TIPUPO/IBI;

® UCIIOJIH30BATh B MPAKTUKE
BaKHEUINE (HU3UIECKUE
M3MEpPUTEIIbHBIE TPUOOPHI U
IIPUCMBI.

Baaners:

® YCTPOWCTBOM HMCIOJIb3YEMBIX
MU TTPUOOPOB U TIPUHIIUIIOB
WX JIEUCTBUS, MPUOOpecTU
HAaBBIKU BBITIOJTHEHUS
bu3HUEeCKUX U3MEPECHHU,
IPOBOJUTH 00PaAOOTKY
pE3yJabTaTOB U3MEPEHUM C
HCTO0JIb30BAaHUEM
CTaTUCTUYECKUX METOO0B U
COBPEMEHHOW BBIYMCIUTEIBHOMN
TEXHUKH.

I1K-3

CIOCOOHOCTBIO MPUMEHSTD
Ha TIPAKTUKE 0a30BbIE
obmenpodeccuonanbHbIE
3HaHUS TEOPUHU U METOJIOB
MIOJICBBIX MCCIICIOBAHUN B
0071aCTH TTOYBOBEICHNS,
MeJropanuu, GU3nKu,
XUMUH, Teorpaduu,
OMOJIOr1H, YKOJIOTHH,
3PO3UH MOYB, arPOXUMHH H
arpo(u3uKu, TOYBEHHO-
JaHAma(THOTO
MIPOCKTUPOBAHMSI,
PaINOJIOTHH TT0YB, OXPAHBI

3HaTh:

®10J1b30BATHCS] TEOPETUUECKUMU
OCHOBAaMH, OCHOBHBIMU
NOHATUSAMH, 3aKOHAMH H
MOJIETISIMU Kypca (pU3HKH;

® YMEHUSAMH UCTOJIb30BAHMUS
Hay4YHOHU U yueOHOM
JUTEPATYPHL;

¢ pusnyeckue napameTpsl,
XapaKTEepU3YIOIHe
(GYHKIIMOHATILHOE COCTOSIHUE
OpPraHOB U TKaHEHU:
MEXaHUYECKHUE, JIEKTPUUECKHE,
3JIEKTPOMArHUTHBIE,




" pallMOHAJIbHOT'O
HCIIOJIB30BaHHS I1I0YB

ONTUYECKUE.

Ymerb:

® [IPUMEHSTH [10Jy4YEHHBIE
TEOPETHUYECKUE 3HAHUS [TPU
pELICHNH KOHKPETHBIX 3a7a4 110
paboTe ¢ IKCIIEPUMEHTAIBHOM
anraparypou;

e CITyIIaTh U KOHCIIEKTUPOBATh
JIEKIIMH, a TAK¥Ke
CaMOCTOSITENIHO JI0OBIBATh
3HAHUS 10 U3y4aeMoun
JUCLUILIINHE;

®3J1araTh U KPUTUYECKU
aHAJIM3UPOBATh MOJYYaEMYIO Ha
CEMUHAPCKUX 3aHATHAX
uH(OpMaIINIO, TTOJIE30BATHCS
yueOHol autepaTypoi, Internet —
pecypcamu;

®[IPUMEHATD MMOJTYYEHHbIE 3HAHUS
Ipy peuIeHnH 3a7a4 Ha
BBICTYIICHUSX, HA CEMUHAPCKUX
3AHATHUSX.

Baaners:

® YCTPONCTBOM MCIOJIb3YEMBIX
UMU IpUOOPOB U MPUHIIUIIOB
HUX JICUCTBUS;

® pUOOPECTU HABBIKU
BBITIOJIHEHHS (PU3UYECKHUX
U3MEPEHUN;

® MPOBOAUTH OOPabOTKY
pPE3yabTaTOB U3MEPEHUM C
UCITOJIb30BAaHUEM
CTaTUCTUYECKUX METOJOB U
COBPEMEHHOMU
BBIYMCIIUTENbHON TEXHUKHU.

® METOJIUKOU U
TEOPETUUYECKUMHU OCHOBAMH
aHaJM3a dKCIEPUMEHTAIbHON
Y TEOPETUYECKOU
uHpopmaiuu B 00J1acTu
bu3uKH.

[1K-2

CITOCOOHOCTBIO
SKCILTYaTHPOBATH

3HATH:
®  TEOPETUYECKHE OCHOBHI,
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COBPEMEHHYIO anmnaparypy u
o0opyaoBaHue AJis
BBITIOJIHEHUSI HAYYHO-
UCCJIEI0BATENbCKUX
MOJIEBBIX U JIAOOPATOPHBIX
HUCCIIEeNOBAaHUN B 00J1acTH
MTOYBOBE/ICHUS,
MeJTropanuu, GU3NKy,
XUMUH, Teorpadum,
OMO0JIOrMH, YKOJIOTHH,
APO3HH MMOYB, aTPOXUMHH U
arpou3uKu, TOYBEHHO-
JaHAma(THOrO
MIPOCKTUPOBAHMSI,
PaINOIOTHH TTOYB, OXPAHBI
Y PaIMOHAILHOTO
WCITOJIb30BAHUS TTOYB

OCHOBHbIE TTOHSITHS, 3AKOHBI U
MOJIENIH Kypca oOmel pu3nku;

®  MeTo/bl 00PaOOTKH U
aHaIM3a HKCIIEPUMEHTAILHON U
TeopeTnyecko nHpopMaIuu B
o0nactu GU3HKY;

Ymern:

® TIOHMMATh, U3JIaraTh U
KPUTHUYECKU aHATTU3UPOBATH
0a30By10 HH(OpPMALIHIO B
00JacTH PU3HKHY;

® TI0JIb30BATHCS TEOPETUUECKUMH
OCHOBaMH, OCHOBHBIMHU
MOHATUSAMHU, 3aKOHAMH H
MOJENIAMH Kypca (PU3UKH;

® U3MEPATHh PU3NUYECKUE
napamMeTphbl ¥ OLICHUBATh
bu3nUeckue CBONCTBa
OMOJIOTHYECKUX OOBEKTOB C
MOMOIIIbI0 MEXAHUYECKUX,
AIEKTPUUECKUX U ONTHYECKUX
METOJIOB;

® BHIOWPATH ONTUMATIBLHBIA METOJ]
KaueCTBEHHOTO H
KOJMYECTBEHHOTO aHAJIN3a
BEII[ECTBA, UCIIOJIB3YSI
COOTBETCTBYIOIINE (PU3UUECKUE
npuOOPHI U anmnaparhl;

® UJIEHTU(ULIUPOBATH
MpEJIOKEHHbIE COSTMHEHUS Ha
ocHOBe naHHBIX YOP- n UK-
CIIEKTPOCKOTINH;

e paboTaTh C MUKPOCKOIIOM U
OMHOKYJIIPOM.

Baapers:

* METOJIUKOHN U TEOPETUUECKUMU
OCHOBaMH aHaJIN3a
3KCIIEPUMEHTAIBHOMN U
TeopeTuyecKor nHdopmaiuu B
o0nacTu GU3UKY;

* HaBbIKaMHU 00pabOTKH U
aHAJIN3a SKCIIEPUMEHTAIBHON U
TeopeTuuecKor nHpopmaluu B
obnactu GU3HKY;

* CIOCOOHOCTBIO
AKCILTYaTUPOBAThH
COBPEMEHHYIO anmnaparypy u
obopynoBaHue IS
BBITIOJTHEHUS] HAYIHO-

HCCICAOBATCIIbCKUX U
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J1a00paTOPHBIX padoT;
METOIMKAMHU U3MEPEHUS
3HaUYEeHUN (PU3NYECKUX
BEJINYMH;

METOIUKOUN OLICHKU

MOTPEIIHOCTEN U3MEPEHHUM.

4.00beM, CTPYKTYPA U COlepPKAHHE TUCHHUILIMHBI (MOAYJIS)
4.1.06mas TpyaI0eMKOCTh TUCITUTIIMHBI COCTABIIAECT D 3a4eTHHIX eauHull, 180
aKaJeMHUYECKHX 4acoOB
4.2.CTpyKTypa AUCHUILIHHBI:

HazBanusn Cemect | Buabl yueOHBIX 3aHATHI
pa3aesioB H TeM p
AyIuTOpHBbIE 3aHATHS, B TOM Camoct
yucie OSITEJIbH
ast
Jlek- | [IpakTuu | JlaGopato | DKk3ameH. paGoTa
IMH | eCKHe M | pHbIe
ceM. padoThI
3aHATHS,
Moayas |. Mexanuka
1.BBenenue. 1 1 2 2 3
Kunematuka wu
AUHAMMKA
MaTepHaIbLHOMI
TOYKH
2.Buanl cmi. | 1 2 2 2 3
PaboTa u 3Heprus
3.JIBH:keHHE 1 1 2 2 2
TBEpPAOr0  TeJa.
Hedopmanus e
4.MexaHuKa 1 2 2 2 3
KUAKOCTEH "
razop JIunamuka
00JIbIINX
CKoOpocTeH
5.Konebanua m |1 1 2 4 3
BOJIHBI
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Bcero 3a 1
MOYJIb

12

11

Monayas 2.

MouekyaspHas pU3MKa U TEPMOTUHAMMUKA

1.PaBHOBeCHbIE H
HepaBHOBECHbIE
COCTOSTHHS
BelllecTBA

1

1

2

2

2.MoJieKyJIsIpHO-
KHHeTH4YecKast
Teopusl.

3. 5Baenus
nepeHoca

4. | n Il wauamao
TEePMOAUHAMHUKH

5. PeasibHbIC
rassl.
MouJiekyJasipHbIe
CHJIBI B
FKUIKOCTHAX

Bcero 3a «
MOYJIb

13

Moayab 3. DaeKTpUYeCTBO U JJIeKTPOMATHETU3M

1.91ekTpocraTn-
yeckKoe moJie.
IMorenuuan u
Pa3HOCTD
NMOTEHIHAJIOB

2

1

1

2

2.11ocTossHHBIH
JIEKTPUYECKUH
TOK

3. JJIeMeHTbI
30HHOM TEOpUM
MPOBOJIMMOCTH.

4.IM31eKTPUKA B
3J1eKTPUYECKOM
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moJjie

S5.9nexkTpuueckuii | 2 1 1 2 2

TOK B razax

6.MaruuTHoe 2 1 1

mosie. MarHeTuku

7.2/1IeKTPOMATHUT- | 2 1 1 2 2

HAasl MHAYKOHA W

NnepeMeHHbI TOK

8.2sexkTpomMaruuT- | 2 1 1

Hble KOJeOaHUA H

BOJIHBI

Bcero 3a 3 moayab 8 8 12 8
MoayJasb 4. OnTuka U aTOMHasi siiepHas (pu3uKa.

1.I'eomeTpuyeckas | 2 1 1 2 1

ONTHKA

2.Anteppepenuns | 2 1 1 1

cBeTa

3. Inppakuus 2 1 1 1 1

cBeTa

4.1lonsipusanusi 2 1 2 1

cBeTa

5.TemsioBoe 2 1 1 1 2

U3JIyuyeHue

6.B3aumoneiicrBue | 2 2 2 1

U3JIy4YeHust c

BellleCTBAMM

7.CTpoenue atoma |2 2 1 1

8.Ctpoenue u|2 1 1 2 2

CBOWCTBO saep

Bcero 3a 4 moayJib 4 10 12 10

Moayanb. IloaroroBka k

IK3aMeHy.

IToaroroBka K

36
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IK3aMEHY.

UTOTO 24 34 44 36 42

4.3.Conep:xkanve AUCUMILUIMHBI, CTPYKTYPUPOBAaHHOEe 10 TeMaM
(pa3nenam)
| MOJAYJIb:

Beenenne

[Tpenmer ¢usuku. Meroa no3Hanus B ¢pusuke. IKCIIEPUMEHTHI U TeopuH. Poib
maTemaTuku. Ousnueckue 3akonbl. [lonstue pakra B puszuke. Moxaenu. I[Ipsimbie u
oOpatHble 3a7aun pu3uku. PasmepHocT pU3nuecKux BEIHUUH.

Kunemaruka

JIBukeHMe Kak TiaBHas (opMa cylecTBoBaHMs marepuu. [IpoctpancTBO M
BpeMs. CrocoObl OnKMCcaHusl COCTOSIHUA Teja U cucTeMbl Ted. CUCTEMBI OTCUETa U
KoopauHat. Poias u mpuHIUOBEL BeIOOpa cucTeM KoopauHat. CTemneHu CBOOOBI,
MHBApUAHTHBIE CBOWCTBA YUCIA CTENeHel cBOOObl. TpexMepHOe U MHOTOMEPHOE
IIPOCTPAHCTBAa. MarepuanpHas TOYKa W PACHPOCTPAHEHHE OSTOM MOJENIHA Ha
MHOTOMEPHBIN citydail. TpaekTopuss 1 MUpOBas JIMHUS, UX CBOKCTBA. CKOPOCTh U
YCKOpEHHE Kak Ipou3BojHbIE. [locTymarenbHoe M BpalaTenbHOE ABUKECHUS Kak
OCHOBHBIC BHJbl JBWKECHHUW. YTIIOBBIE CKOPOCTb M YCKOPEHHME, HOPMaJIbHOE U
TaHICHLIMAJIbHOE yCKOpeHus. VHepuuanbHble CUCTEMBI U PaBHOIIPABHOCTH ITOKOS
Y PAaBHOMEPHOI'O MPSIMOJIMHENHOTO ABWKEeHUs. [IocTynar o mocTosHCcTBE CKOPOCTH
cBeTa B BakyyMe. [IpeoOpazoBaHue MHTEPBAJIOB BPEMEHH U JJIMHBI MIPU OOJIBIINX
CKOpPOCTSIX OTHOCUTEIBHBIX [JBW)XCHUM MHEpLUaIbHbIX cucrteM. Ilapagoke
omm3HenoB. [IpeodpazoBanust JlopeHIia U PEISITUBUCTCKOE CJIIOXKEHUE CKOPOCTEH.
HuTepBan Mexay COOBITUSIMU U €T0 UHBAPUAHTHOCT.

JInnamuka

Cuia m macca, cynepno3uuust cwi. IlepBelii m BTOpoW 3akoHbl HbroTOHA.
VYpaBHEHUs IBWKEHMSA, POJb HAYaJdbHBIX YCJIOBUW, IPUHLHII JETEPMHUHHU3MA.
[IpuMeps! peleHnst ypaBHEHU IBWKEHUSA. J[BHKEHUE TEN B TIOJIE CUJI TATOTEHUS,
SBJICHUE HEBECOMOCTHU B CIIyTHUKAX. VMIyJbC, 3aKOH COXpaHEHUs UMITYJIbCa IS
MEXaHMYECKOM CHUCTEMBI, TpeTUH 3akoH HproToHa. B3ammoxencrsue ten yepes
nosie. OOmiast (GopMynMpoBKa 3aKOHAa COXpaHEHHs umnyibca. Kunetnueckas
DHEPIrusl MaTepUajJbHON TOYKH, CBSI3b €€ C KOMIIOHEHTAMHM BEKTOpa HMITYJIbCA.
Pabora u noreHuumanbHas sHeprus. PaboTta nepemerieHuss MaTepuaabHOW TOUYKU
0 KpPUBOJMHEMHOMY myTH. IlloTeHIMaNbHBIE CHJIBI, BBEICHUE IOHATHUSA
NOTEHIMANIA Ui  B3aUMOJAEHUCTBYIOIIMX Ten. CBA3b KOMIIOHEHT CHJBI U
noteHuuanbHoOW (QyHkumu. [loTeHnmanpHas siMa W yCIOBHE YCTOHYHMBOIO
paBHOBecusa. HEBO3MOXKHOCTP paBHOBECHsS CHCTEMBI B3aMMOJCHCTBYIOIIUX
CTaTUYECKUX TOYEUYHBIX JJIEKTPUUYECKUX 3apsAaoB. MomeHT cwibl. JluHamuka
BpAILCHNs] TOYKM WU TeJIa BOKPYI IIOCTOSIHHOM OCH, IIOHATHE O MOMEHTE WHEPLUU
MaTepUAIbHOW TOYKM M Teja. YPaBHEHUE IABHMKECHMS BpAILAIOIIETOCS BOKPYT
HEMOJABWKHOW OCH Tesna. MOMEHT UMIIyJIbCa, CBS3b €ro KOMIIOHEHT ¢
KMHETHYECKOW dHEpPrueu BpalleHus. [ 1aBHble MOMEHTBI HHEPLUHU U YCTOUYNBOCTD
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BpallleHHUsI TeJl. 3aKOH COXPAHEHUSI MOMEHTAa HMMIIyJibca Tela W CUCTEMbI TEl.
['upockonbl M uXx npuMeHeHHe. Ll[eHTp Macc W ypaBHEHHE €ro JBUKEHUS.
Pa3nenenue nocTynarenbHbIX W BpAIATENbHBIX JABMKEHUN TBepaoro tena. [lapa
cuin. Cucrema ypaBHEHHMM I JIBUKEHUS TBEPAOTO TENa M €ro KUHETHYECKas
DHEPrus. 3aKOH COXPAHEHHUsI DHEPTUM U €ro CBA3b C PABHOMEPHOCTBHIO TEUEHUS
BpeMeHU. JIBM)KEHHME CHCTEM CO MHOTMMH CTENEHSIMHU CBOOOAbl. DyHKIHUA
Jlarpanxa u ypaBHeHus Jlarpanxa.

JAnHamMuka 00JbIIMX CKOpOCTEl

[lpuaun  oTHOcuTeNbHOCTH B (u3uke. PeNATUBUCTCKUN  WUMITYJIBC.
[IpeoOpazoBanue sHEeprun-uMmyianca. Macca u ee cBsi3b C dJHepruei mokosi. Macca
CJIO’KHOM CHCTEMBI U €€ CBSI3b C DHEpruen B3auMoaecTBus yactei. [ledext macco
u 3Hepretuka. KnHetnueckas sHEprus B PENSTUBUCTCKOM MEXaHUKE. Y PaBHEHHUE
JBUKCHHS MATEpUAIBHOM TOYKH B PEISITUBUCTCKOM MEXaHUKe. J[BUKeHHe
MAaTepUaJIbHOM TOYKHU TOJ JACHUCTBUEM IOCTOSIHHOW Cuibl. CKOpPOCTH CBETAa Kak
npefenbHas  CKOpocTb. YacTumbl ¢ HyneBoM Maccod mokos. IIpuHuumm
SKBUBAJICHTHOCTHU U TEOPHUS TPOUCXOXKAECHHUS CUIT BCEMUPHOTO TATOTEHHUS.

Kosnebanusi u BoJIHBI

Konebanus kak 4aCTHBIM Cilydail ABUKEHUS, YCIOBUS TMOSIBJICHUS KOJEOAHUIA.
VYpaBHEHUE NBHKEHUS MPY>KUHHOTO MAasTHUKA M €ro pelieHue. ['apMoHnuyeckoe
KOJIcOaHWE U ero XapaKTePUCTUKH. Y PaBHCHHUE ABUKEHUS (PU3NIECKOTO MasiTHUKA
U €T0 pElIeHNe, MAaTEMAaTHIECKUN MasiTHUK. DHEPIrHsl TApMOHUYECKUX KOJICOaHUH.
BrinyxneHHble kKojeOaHus W SBICHHE pe3oHaHca. ABTokosneOanus. [Ipumeps
MIPOSIBJICHHSI PE30HAHCHBIX M aBTOKOJICOATEIBHBIX SBIICHUN B JKUBBIX OpraHU3Max
U TexHUKe. BomHBI B ynpyrux cpenax, JUHEHHBIC, TOBEPXHOCTHBIC U OOBEMHBIC
BOJIHBI, TIONEPEYHbIE W TMPOAOJLHBIE BOJHBI, (POHT BOJHBI, IIJIOCKUE U
chepuueckue BOJHBI. AHaIUTHYECKas 3amuch Oerymieil BoiHBL. BosiHOBOE
ypaBHenue. [lepeHoc sHeprum Oeryuieid BoiaHoW. CrnokeHue KojaeOaHuW W BOJIH.
KorepenTHbie ncTOYHUKH BOIH. MIHTEepdepeHIus BOIH OT TOUEUHBIX KOI€PEHTHBIX
MCTOYHHUKOB. YCIJIOBUSI MOSIBJICHUS MAaKCUMYMOB W MHHUMYMOB. (Cl0XEHHE
KpyroBelx M cdepuueckux BojH. [locTpoeHue ¢poHTa BOJIHBI O MPUHIUITY
['tolirenca, moBegeHue (pOHTA BOJHBI B HEOAHOPOAHOUN cpene. OTpakeHHEe U
npenomiieHue BosH. [Ipunimn ®epma. IlosiBiieHME OTpaKEHHBIX BOJIH B
HEOJHOPOJIHBIX CpefiaX, CJI0KEHHUE BCTPEUHBIX BOJIH U 00pa30BaHUE CTOSUMX BOJIH.
[lepexonHoe coctosHMe W Bpemsi penakcauuu. CBsi3b JIMH CTOSYUX BOJH C
pasMepamu Cpelibl, AUCKPETHOCTD UTMH CTOSTYMX BOJH. KBaHTOBaHME.

Il MOAYJIb:
JIeMEHTBhI CTATHCTHYECKON M MOJICKYJIAPHOH (PU3MKH
MUKpOCKOIIMYECKHE M MAKPOCKONMYECKUE sBIIeHUsA. MneanbHBIi Tra3 Kak
CTaTUCTUYECKAsl CUCTEMAa MHOI'MX 4acTull. JlaBieHue, o0beM U TeMIlepaTypa rasa
Kak OOOOLICHHbIE XAapaKTEPUCTUKH COCTOSIHMS raza. PaBHOBecHble U
HEPAaBHOBECHbIE COCTOsAHUA ra3a. OOpaTuMmble M HEOOpaTUMBIE IPOLIECCHI.
Huarpamma  naBieHHE-00BEM.  ODKCHEPUMEHTAlbHBIE  Ta30BbIE  3aKOHBI,

00001IeHHBIN Ta30BbIM 3aKO0H (YpaBHEHHUE COCTOSIHHUS HJealIbHOro Tas3a). BeiBon
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ypaBHEHUSI COCTOSIHHSI MICAJTbHOTO Ta3a HA OCHOBE KWHETUYECKUX MPEICTABICHHM.
du3nyecKkuii CMbICT MOHITHUS TEPMOJMHAMUYECKON TeMIiepaTyphl. Pacnipenenenue
PHEpPruM Mo creneHsM cBobOoiabl. Pacnpenenenuss MakcBemia u bonbsiMana,
Ooapometpuueckas dopmyna. HepaBHoBecHbie mporiecchl. duddysus, nubdysus
yepe3 MeMOpaHbl, OCMOC, OCMOTHMYECKOE [aBJIECHHE M €ro pojib B
JKU3HEIEITEIIbHOCTH pacTeHui. Teruionepenadya. BHyTpeHHee TpeHue. PeanbHbie
ra3pl, ypaBHeHHe Ban-nmep-Baanbca, KpuTHYeckas TOYKA, pEallbHBIE H30TEPMBI,
CXKIKeHHe Ta30B. JKUAKOCTH, TOBEPXHOCTHOE HATSHKEHHE B IKHIKOCTSX,
OXJIQXKICHHUE KUJIKOCTU TIPU UCTIAPCHUH, TEPMOPETYJISIHS PACTCHUHN 1 )KUBOTHBIX.
CmauuBaroniye 1 HecMayuBaoIue xxujakoctu. Kanwisapusie siBnenus, Gopmyna
Jlarutaca.

DJIeMeHTbI TEPMOJINHAMUKH

[lepBoe Hauano TEPMOJIMHAMUKH, H3OMPOLECCHI, aAMadATHUECKHUIl MpoIlecc,
OXJIAKJICHUE Ta30B MpU aAuadaTUYECKOM PACIHIMPEHUU W TOJYy4YEHUE HHU3KHUX
temneparyp. YpaBHeHue Ilyaccoma u ero BeBoA. Kiaccnueckas teopus
TEIJIOEMKOCTEH, MPUUUHBI OTKJIIOHEHUSI PEaIbHBIX TEIMJIOEMKOCTEeH Kak (PyHKIIHUU
TEeMIIepaTypbl OT pe3yJIbTaTOB Kiaccuueckoil Teopuu. PaboTa maeanbHOro rasa B
paznuuHbIX mporeccax. OO0paTumbie 1 HEOOPATUMbIC HUKJIBI. TErIOBbIE MAIIMHBI
n wuka KapHo, BTopoe Hayamo TepMoaMHAMHUKHA. KoMmopeccHOHHbIE
XOJIONWIBHUKM W TEIUIOBBIE HACOCHL. ODHTPONUS KAaK TEPMOAUHAMHYECKUIN
noreHiuan. @dopmyna Ui 3HTpoONMU uAealbHOro rasa. Teopema Kapno u
000011IeHrEe TOHATHUS PHTPONUU KAaK TEPMOJIMHAMUYECKOro moTeHiuana. Cs3b
SHTPONUU C MUKPOCOCTOSIHUAMM HIICAIbHOrO raza. CTaTUCTHYECKOE TOJIKOBAHUE
suTponuu. ®opmyna bonbimana. Bospactanue sHTponuu mpu HEoOpaTUMBIX
rmpoleccax Ha IIPUMEPE BBIPABHUBAHUSA TEMIIEPATYPHI JBYX HAXOIAIIMUXCS B
KOHTAKTE€ HarpeThiX TEJI U MPHU BHIPABHUBAHUU JABJIICHUU B JIByX YaCTSIX COCYyHa C
rasom. llepBoe u BTOpo€ Havana TEPMOAMHAMUKH U KUBbIC OpraHu3Mebl. [lonsarue
0 TEpMOIWHAMHUKE HEOOPATUMBIX MPOIECCOB W OTKPBITHIX CHUCTEM. DHTPOMHS B
CHCTEME OpPraHU3M-OKpY’KAIoIIas Cpea.

11 MOAYJb:

DJIeKTPOMATHETHU3M
[TonsATHE O MONAX, MOJIA CKAISAPHBIE U BEKTOPHBIEC. XaPAKTEPUCTUKU BEKTOPHBIX
IIOJIEN: HANPSKEHHOCTD, MOTOK, LUPKYJSILUS, CUIOBBIE JIMHUU BEKTOPHOTO MOJIA.
Cynepno3unus noJien, 3aps/ipl, 3aKOH COXpaHEHUS 3apsI0B.
B3anmonelicTBre HENMOABMKHBIX MU JBHXKYIIUXCA 3apsAaoB, PUZHYECKUU CMBICI
MarHuTHoro noJjisi. ITose Toueunoro 3apsana (3akoH KyioHa) v cucTeMbl 3apsioB.
[Tone numons. DAEKTPOCTATHYECKOE II0JE€ MOJIEKYJbl M XMMHYECKUE PEAKLUU.
Wnrerpanvuas ¢opma 3akona Kynona, teopema ['aycca (mepBoe ypaBHEHHE
MakcBemna). BeiBon dopmyn ais HanmpsKEHHOCTH 3JEKTPOCTATUUYECKHX TOJIeH
3apsOKEHHOr0  MPSAMOro  NpoBOAa,  IUIOCKOCTH, — KOHJeHcartopa.  PabGora
NEPEMEILICHHS 3apsiia B JIEKTPOCTATUYECKOM I10JI€, MOHATHE NTOTEHIHaa. Bropoe
ypaBHeHUE MakcBemia s 3JEKTPOCTATHUKM B MHTErpajgbHol  (dopme.
OJIEKTpUYECKAasi E€MKOCTh OJHOTO MPOBOAHMKA MW  JBYX IIPOBOJHHUKOB,
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KOHJIEHCATOPBI. OHeprus ANEKTPOCTATUYECKOTO HOJIA. N3menenue
HaAMpsHKEHHOCTH ~ DJIEKTPUYECKOrOo  MOJs  IpU  BBEICHUM  JIURJIEKTPHUKA,
HOJISIPU3YEMOCTh JUDJIEKTPUKA, JTUAJIEKTpUYecKas IPOHUIIAEMOCTb.
DneKTpuyecKkoe mosie B MpoBojHUKaX. [loHsATHE O TOKE MPOBOAMMOCTU, BEKTOP
TOKa W cuia Toka, auddepennuanpHas ¢opma 3akoHa Owma. IlepBoe mpaBuio
Kupxroda. IlpuunHa mOsBIEHUS DIIEKTPUUECKOTO TOKa B IPOBOJHHUKE,
(bu3HYECKUi CMBICIT TOHATHS CTOPOHHUX AJIEKTpUYECKuX cuil. BeiBon 3akoHa Oma
1t Beet nenu. Bropoe mpasuiio Kupxroda.

MarHuTHbI€e SIBJICHHS

MaruauTtHOe noJie npssMoro Toka. MHrerpanbHble ypaBHeHUss Makcgeiuia s
IIOCTOSIHHBIX MAarHUTHBIX Iojed. lIpumepsl BbIUKCIEHHS HaNPsKEHHOCTEU
MarHutocratnueckux mnosneil. 3akoH buo-Caapa-Jlanmnaca. B3aumoneiicTBue
nosieit u 3apsaaoB (TokoB). @opmyna JlopeHua s Cuibl, JEHCTBYIOIIEH Ha 3apsl
CO CTOpPOHBI JJIEKTPHUYECKOIO W MAarHUTHOroO moJjied. IlpuHnomn neictBus macc-
CHEKTpOMETpOB. MHIYKIMOHHBIE SIBIEHUsA, TpaHchopMaTopsl, (unyeckue
NPUHLMNBI KX JACUCTBUSA. OKcTpaToku. IlomHas cucTemMa WMHTErpalbHBIX
ypaBHeHU MakcBemna. CMBICT WIEHOB CHUCTEMBI ypaBHEHHMM Makcsema,
ONMCBHIBAIOIINX SIBJICHUS, CBSA3AaHHBIE C HW3MCHEHUSMH DJIEKTPUYECKHX U
MAarHWTHBIX BEJIMYMH BO BPEMEHHU. B3aMMOCBS3b JJIEKTPUUECKMX M MArHUTHBIX
NEPEeMEHHBbIX TOJIeH, D3JEKTPOMarHUTHOe Toje U wu3nydeHue. (CBoOOgHOE
JIEKTPOMArHUTHOE I10JI€ U €r0 CYIIECTBOBAHUE B BUJIE DJIEKTPOMATHUTHON BOJIHBI.
[lonepedyHOCTs  3JIEKTPOMAarHUTHBIX  BOJIH.  CKOpPOCTB  pacHpoCTpaHEHUs
3JIEKTPOMArHUTHBIX BOJIH U CIOCOOBI ee m3MepeHus. [llkana 31eKkTpoMarHUTHBIX
BOJIH. SIBJIEHUS, OIIUCBIBA€MbIE€ BOJIHOBOU TEOPUEH CBETA.

1V_MOAYVYJb:
OnrTuka. ATOMHas ¥ siiepHasi pu3uKa.
HUurtepdepenius CBeTa, yCIJIOBUS MOSIBJICHUS CTaTUYECKOM

UHTEPPEPEHIIMOHHON KapTUHBI, UHTEPPEPEHIIMS MPHU pa3aesieHu (POHTA BOJHBI,
IPOCBETIICHUE OINTUKH, HWHTEpPEpOMETpbl M UX UcCHoJb3oBaHUE. Dypbe-
cnekrpomeTpbl. [lonsitue o ronorpadguu. Hudpakuusa, nudpakius Ha IIEIH.
Oco0eHHOCTH OpraHu3alvy PaguoJIOKAIIMOHHON CITy>KObI. Y CIOBHS mepexoja OT
BOJIHOBOW ONTHUKH K TeOMETpHYecKOoW. 30Hbl @PpeHens, 30HHAs IJIaCTHHKA
@Openenss kak Qokycupyromuii  3nmeMeHnTt. JludpakimoHHas pemeTka  Kak
JUcHeprupyromnias cucreMa. AHanu3 cocTaBa CBeTa MO JJIMHAM  BOJIH.
PentrenoBckas mudpakuus, moHsTHE 00 OOpaTHBIX IU(PPAKIIMOHHBIX 3a/1ayax,
PEHTTEHOCTPYKTYPHBIA aHAJIW3 U €ro OCOOCHHOCTH MNPUMEHHUTEIBHO K
ouonornyeckuMm  obbekTaMm.  JludpaknuoHHBI  Tmpemen  paspemiaroiei
CIIOCOOHOCTH ONTUYECKHUX TPUOOPOB.

CBeT M BEUIeCTBO, MOHSATHUE O BTOPUYHBIX BOJIHAX, pPa3/IeJIEHUE DHEPrUU Ha
rpaHuile pasjaena ¢as3, pe30HAHCHBIM XapakTep B3aWMOJICHCTBUS CBETa W
BelecTBa. /lucnepcusi, kiaccuyeckoe OOBSICHEHHE 3aBUCUMOCTH KO3 (ULIMEHTA
IPEJIOMJIEHUSI CBETa OT JUJIMHBI BOJIHBI MAJAIOLIEro CBETa. SIBJIIEHHE JIBOMHOIO

Jy4denpesioOMIICHHUsI, TOJspu3alusl cBeTa Kpuctamwiamu. llonispu3oBaHHBIA CBET,
18



ONTUYECKAS] AKTHUBHOCTb, CAXapOMETPHUs, HCMOJIb30BAHUE SIBJICHUS BpPALICHUS
IJIOCKOCTH MOJISIPU3ALMUA B MOJIEKYJIsSIpHOM Onosoruu. @otorddexT n KBaHTOBas
npupona cBera. Kpyr siBieHUi, OOBSCHUMBIX C KBAaHTOBOW TOYKHU 3pEHUS,
MHUKPOCKOIIMYECKOE U MAKPOCKONMYECKOE B ONTHUKE. JIBOMCTBEHHOCTH MPUPOIBI
CBETA. 3aKOHBI MOTJIOLICHHS CBETA.

Oco0OeHHOCTH TMOBeIEeHUS MUKpodacTull. [IpUHIMIBI omuMcaHUsl TOBEICHUS
MUKpPOYACTHI], BOJIHOBas (PYyHKIIMS, COOTHOILIEHUE HEONPEAEIEHHOCTEN, BOJIHA JIe
bpoitnsg.  Iloctynmatet  bopa. VYpaBHenume Ilpeaunrepa (BpeMeHHOE U
CTalMOHapHOe), (U3MYECKUN CMBICT BXOIAIIMX B HEr0 4WICHOB. PermieHue
cranMoHapHoro ypasHeHus lllpenwHrepa st 4YacTuObl B OJHOMEPHOM
MOTCHIIMAJIBHOM AIIMKE W YaCTUUBl HA OKPYKHOCTU. YCIOBHUS IOSBJICHUS
KBAaHTOBBIX SIBJICHUM. /[ByMepHash mOTEHUMaNIbHAS sIMA, BBIPOXKJICHUE KBAHTOBBIX
COCTOSIHMM M CHATHUE BBIpOKACHMs. [loTeHIManbHas sMa KOHEYHOW TIyOWHBI U
BIIMSHUE €€ TIIyOWHbl W IIUPUHBI HA YPOBHU SHEPTUU YaCTUIIbl. TyHHEIbHBIN
s dext. 3anonHenue ypoBHei u npuHuun [laynu, moaHas sHeprust COBOKYMHOCTH
3JIEKTPOHOB B KBAHTOBOM CUCTEME. Y POBHH 3HEPTUHU B ATOME BOAOPOAA, IEPEXOIBI
MEXAy ypoBHsSMU. HopmanbHas ©W HWHBEpCHas 3aCEJICHHOCTh KBAHTOBBIX
coctossHui.  llorymonieHne, CHOOHTAaHHOE UM BBIHYXKJIECHHOE  M3IIyYEHUS.
Koapduumenter Oitnmreitna. ®dopmyna I[lnanka. VYcuienwe cBeta TMpu
IIPOXOXKIEHNUHN Yepe3 UHBEPCHO 3acelIeHHYIO cpeny. [lonarue o nazepax.

duznueckass MOpPUPOJA XUMUYECKOM CBA3U. OJIEKTPOHHOE CTPOCHHE

MHOT'O3JIEKTPOHHBIX aTOMOB. BHYTpeHHEe BpallleHME B MOJIEKYJaxX W €ro poJib B
OMOXUMHUYECKUX peakiusix. J[BUKEHHWE YacThIl B MHOTOATOMHBIX MOJIEKYJaX U
BUJIBl MOJIEKYJISIPHOU ClieKTpocKonuu. CUMMETpUs MOJIEKYJ U MOSIBIICHUE MPaBUII
otbopa.
DOTOXMMHUYECKHUE PEAKIMU HW OCOOCHHOCTH TOTCHIMAIBHBIX MOBEPXHOCTEH
OCHOBHBIX W BO30YXJEHHBIX JJIEKTPOHHBIX COCTOSSHUM B MoJiekynax. Pacman
Mosiekysl 1ipu  (GoToBo30yxkaeHusix. Dusmyeckas mnpupoma (porocuHTE3A.
Tpancnopt osHepruu Impu (GoTocMHTE3e. 30HHAS CTPYKTypa DSIEKTPOHHBIX
COCTOSIHMM KPUCTAJUIOB. 3aMOJIHEHHBIC U HE3aIIOJTHEHHBIE 30HBI. Y poBeHb Depmu.
[TpoBOTHUKH, MOITYIPOBOJHUKU U AUAIEKTPUKU. OCOOEHHOCTh MPOBOAMMOCTH B
MOJTYTIPOBOJHUKAX.

CucremMaTtnka dJIEMEHTapHBIX YACTHUIl. 3aKOHBl B3aMMOIPEBPALICHUN
YacTHll, sAepHble peakiuu, Aedekt macchl. CTpoeHHe sep, SICpHBIC CHIIBI,
YCTOWYMBBIE WM  HEYCTOWYMBBIC Sipa, €CTECTBEHHAs W  HCKYCCTBEHHas
PaIUOAKTUBHOCTb. 3aKOoHbI PaauOaKTUBHOIO pacmaja. [TpuHIMTIBI
paNoOaKTUBAIIMOHHOTO aHanu3a. "MeueHnnble" atombl B Owonoruu. [lytm
VCIOJIB30BaHUs SIIEPHOM SHEPTUM.

HanMeHOBaHUE TeM M colep:KaHUe MPAKTHYECKUX U 3aHATHH
Boavkenwmenn B.C. Coopunuk 3adau no oowemy xypcy ¢usuxu. CIL:
2002, 327c.

1. Kunemaruka O0001IEHHBIE KOOPJAWHATHI, CKOPOCTH 5
YCKOpeHHS. PemstuBucCTCKHE  npeoOpa3oBaHMS
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pa3MepoB U (GOpM TeJT U CKOPOCTEW, B YaCTHOCTHU
UX KOMIIOHEHT 10 OCSIM KOOpJIMHAT.

2.J/lunamuka Pemienue psima ypaBHEHUN IBUKEHUSA HA NPUMEPE
KOHKPETHBIX JEMOHCTPALIHMA.
BpamarenbHble IBUKEHUS TOYKH U TBEPAOTO TEJA.
3.Konebarenbnoe | KoneGanusi u BoJHBI, WHTEp(EpEHIUs, TPUMEPHI

ypaBHEHUE BBIYHCJICHHSI X014 BOJIHBI B HEOJTHOPOHOM Cpeie.

4.CraTuka PaBHOBeCHBIE W HEPABHOBECHBIE NIPOLIECCHI B
CJIO)KHBIX CTaTUCTUYECKHX CHUCTEMAX, BO3MOKHOCTH
BBEJICHUSA TIOHSITHS 0000IIEHHBIX

TEPMOJMHAMUYECKUX CHUJI.

5.MosekynsapHO- | DHTpoNHsl U €€ TOBEJEHHE B Pa3HBIX IpOIleccax.
KUHETHYEeCKas [IpoBepka 3akoHa BO3pACTaHUSI DHTPONUU U
Teopus, YCTAHOBJIEHHUSI TEPMOJMHAMUYECKOTO PABHOBECHS
TEpMOJMHAMMKA. | HA  MaTeMaTU4eckon  wmopenu. [IpomsBoacTBo
SHTPOIMHU B HEPABHOBECHOM CpEIE.

6.2mexTpo- Brruucnenue XapaKTEPUCTHUK CTaTHYECKHUX

MAarHeTU3M. ANEKTPUYECKUX W MArHUTHBIX IOJEH C ITOMOIIBIO
WHTETPaJIbHbIX YpaBHEHUN MakcBesua.

7. uddy3us [Ipsmble ©  oOpaTHble 3adaud  JUPpPaKIIUU.
MopaenupoBaHue mpolecca PEHTIEHOCTPYKTYPHOTO
aHaau3a.

8.AtoMHas BzaumoperictBue cBera u BeuiecTtBa. Jlucnepcus u

buznka norionieHne  cBera.  KoJIMYECTBEHHBIM  aHau3

BEILECTBA 10 CIEKTPaM MOrJIOLIEHUSI.

CraunonapHoe  ypaBHeHue  lllpenunrepa
pOCTENIME OJHOMEPHBIE 3a1auu. "MeTtammnyeckas
MOJEIb" MOJIEKYJIBbl C CONPSIKEHHBIMH CBSI3SIMH.
Pa3nenenne 31€KTPOHHBIX U SAEPHBIX JIBHXKCHHUM B

MOJICKYJIaX.

9.Cratuka CummeTpus MOJICKYJI 51 KPHUCTAJLIOB.
DIIEeKTPUYECKHE CBOICTBa CUMMETPUIHBIX
0O0BEKTOB.

HauMeHoBaHMe TeM JIa0OPATOPHBIX padoT

MOJIV.JIb |

Jlaboparoprast pabora Ne 1. M3ydeHue 3aKOHOB TUHAMHUKH BpaIIaTeILHOTO
JIBIDKEHUS HAa KpecTooOpa3HoM MasiTHHKe OOepbOexa.

JlaGopatopHas pa6ota Ne2. OmpeneneHre CKOPOCTH 3ByKa B BO3JyX€ METOIOM
CTOSTYEN BOJTHEI

JlaGoparopnast pabota Ne3. M3yuenue cui cyxoro TpeHust

Jlabopatopnast pabora Ned. OmpeneneHre MOMEHTa WHEPIIUU TN C MMOMOIIBIO
KPYTHJILHOTO MasTHHKA
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JlabopaTopnas pabotra Ne 5. Omnpenenenue yckopeHHs CBOOOIHOTO MAJCHUS C
MOMOIIbI0 YHUBEPCAIBHOTO MasiTHUKA

JlaGopatopHas padora Ne 6. OmnpeneneHue yCKOpPeHUsT CBOOOJHOTO IMaJICHHUS HA
MalnHe ATByAa

Jlabopatopnast pabora Ne 1. N3yuenne COOCTBEHHBIX  KOJeOaHUM
COCPEJIOTOYCHHON CHUCTEMBI

JlabopaTtopnast pabota Ne 2. M3ydyeHue aBuxeHus MasTHIKa MakcBesia

Jlabopatopnast pa6ora Ne 3. Ompenenenne Moxynss FOHra w3 pacTsDKeHHS U
n3ruba

Jlabopatopnas pabota Ne 4. Onpenenenue xkoddpdunmenta [lyaccona u nepuona
OoneHui

JlabopaTopnas pabora Ne 5. OnpeneneHue CKOPOCTH MOJeTa Mydd ¢ MOMOIIbIO
OAJIITUCTUYECKOTO MasiTHUKA

JlabopaTtopnas padota Ne6. VMccnenoBanue ynpyrux u HEYNpyrux CTOJIKHOBEHUMN
11apoB

MOJYJIb |1

Jlabopatopnast pabora Ne 1. M3ydenme paboThl TepMoOcCTaTa W OMpEHCICHUE
CPEJTHEr0 3HAYCHUS TEIUIOTHI UCIIAPSHUS BOJIBI

Jlabopatoprast pa6ota No2. Omnpenenenue kod(pHUIIMEHTa BSI3KOCTH KUIKOCTU
METOJIOM KPYTHJIBHBIX KOJICOaHMI

JlabopaTopnast padota Ne3. Onpenenenue otHomenus C,/C, ais Bo3ayxa

JlaGopatopnass pabora Ned. Ompenenenue kodbduimeHTa  JIUHEHHOTO
pacImpeHus MeTauia

Jlabopatopnast pabotra Ne5 Ompenenenne IIUHBI CBOOOJHOTO TpoOera u
7 (HEKTUBHOTO THaMeTpa MOJIEKYJ BO3yXa

Jlabopatopnast pabGorta Ne6. UccnenoBanne wu3MeHEHUS DHTPONIUHA B
V30JIMPOBAHHOM CHCTEME

MOJYJIb I11

Jlabopatopnast pabora  Nel. N3yueHue 5SIEKTPOMAarHUTHBIX BOJIH B
JBYXMPOBOJIHOM JIMHUU

JIabopaTopHast padota Ne2. H3mepeHre MOIIHOCTH MEPEMEHHOTO TOKA U CIIBUTA
da3 MexXIy TOKOM M HapsDKCHUEM

Jlabopatopnast pa6ota Ne3. OmnpeneneHne TOPU3OHTAIBHONW COCTaBJISIONIEH
BEKTOPA MHIYKIIMW MAarHATHOTO TIOJIsT 3eMJIH

Jlabopatopnast pabora Ned4. Usmepenuwe koddduimeHTa CAaMOMHIAYKIHMH U
emkoctu. [IpoBepka 3akoHa OMa JJ1s IEpEeMEHHOTO TOKa

Jlabopatopnas padota Nel. M3yuenue 3akoHa Oma Jijisi Ienield MOCTOSTHHOTO TOKA
Y U3MEHEHUS AJIEKTPOJIBIKYIIEH CUIIBI

JlabopaTtopnas pabota Ne2. M3yyeHue BaKyyMHOTr0 IHOJA

JlaGoparopuast paGota Ne3. CusTHE BOJBTAMIEPHON  XapaKTEPUCTUKU
ra3opa3psIHON JIAMITBI U U3YUYEHHUS PE30HAHCHBIX KOJeOaHui

JlabopaTtopnas pabota Ned. l3ydeHue aIeKTpOCTaTHUECKOTO TOJIS

JlabopaTopnas pabora NoS5. IlpoBepka 3akoHa Oma JJisi MPOBOAHUKOB BTOPOTO
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poJa M OIPCACICHHUC 3apsaa OJICKTPOHA

MOJYJIb 1V

Jlabopatopnast pabora No 1. BpaiieHue mI0CKOCTH TOJIIpU3allMM CBETa B
MarHuTHOM MOJIe

Jlabopatopnast pabGorta Ne2. N3yuenne YUCTOTHI obOpabaTsiBaromen
MIOBEPXHOCTH C TIOMOIILI0 MUKporHTEephepomerpa JInHHNKA

JlaGoparopuast pabota Ne5. W3zyuenwue, rpagynpoBka MOHOXpomaropa YM-2 u
CHSTHE CIICKTPOB U3ITYUYCHHS

JlabopaTopnast pabota Ne6. OmnpeneneHue yAeNbHOIO BpAIEHUS TIOCKOCTU
NOJISIpU3AIMHU CaXapHOro pacTBOpa ¢ NoMolblo caxapumerpa CY-3

JlaGopatopHas pabora No7. TeryoBoe u3aydeHue

JlabopaTtopnast pabota Ne@ KauecTBEeHHBIN CIEKTpaIbHBIN aHAIN3

JlabopaTtopnast pabota Ne9. M3ydenune TtemrepaTypHON 3aBUCHUMOCTH MOKA3aTes
IpeIOMIICHHUS XKUAKOCTH € TOMOIIBI0 pedpakTomerpa NPD-22

Jlaboparopnast pabota Nel ®dorosnektpuueckuii 3pdexT

JlabopaTopnast paborta Ne2. WM3ydeHue siBleHHs] TOJSpU3ALUU B NapajljIeIbHBIX
Jy4yax

Jlaboparoprast padota Ne3. OmpeneneHne IIUHBI CBETOBON BOJIHBI C MTOMOIIBIO
ounpusmbl Openes

JlabopaTtopnast pabota Ned. M3ydenue pabOThI 30HHOM TUIACTHHKA

JlabopaTtopnast pa6ota No5. M3ydenme npuHImMa padOTHI Jlazepa HEMPEPHIBHOTO
nerictBus. OnpeesnieHue JIMHbI CBETOBOUM BOJIHBI JIA3€PHOTO U3TyUYECHUS

JlabopaTtopnast pabota Ne6. KorepeHTHOCTH CBeTa

5.00pa3oBare/ibHbI€ TEXHOJOTHH

B nporiecce Npero1aBaHus TVCIIMTLTAHBI «Duznka»
IPUMEHSIOTCS cleyromuye o0pa3oBaTeIbHbBIE TEXHOJOTHHU: Pa3BHBAIOIICE
oOyuyeHue, mnpoOseMHOe OOyueHHE, KOJUICKTHBHAs CHCTeMa oOyueHus,

JEKIIMOHHO-3a4eTHasi  cuctemMa oOydeHusi. Ilpu dreHun [maHHOrO Kypca
MPUMEHSIOTCS TaKUE BHUJIBI JICKIIMH, KaK BBOIHAS, JIEKIUsI-uH(POpMaIus, 0030pHasi,
npoOJieMHasl, JIEKIUs-BU3yaIH3allHsl.

VYaenbHbIH BeC 3aHATHM, TMPOBOJUMBIX B HMHTEPAKTUBHBIX (Qopmax
(mexuusi-Oecena, JEKUUA-TUCKYCCHS, JIEKUUA-KOHCYJIbTAIINS, npoOiemMHas
JCKIUSA,  JICKIHSI-BU3yaIU3aIlus, JEKIUsS C 3alUIaHUPOBAHHBIMUA ~ OIIMOKaMM),
OTpeNeNsieTCsl  TJIaBHOW  Ienbio  (MUCCHEH) MporpamMMbl,  OCOOEHHOCTHIO
KOHTHHTEHTa OOyYarommxcs W COJAEp)KaHUEeM KOHKPETHBIX JUCITUIUIMH, U B
1[EJIOM B y4eOHOM Mpoliecce.

JI7is BeIMOJTHEHUST (PU3NYECKOTO MPAKTUKYMa M TIOJITOTOBKE K MPAKTHUYECKUM
(ceMuHApCKUM) 3aHATUSIM M3JaHbl Y4eOHO-METOIUUECKUE TTOCOOUS U pa3padOTKU
Mo Kypcy oOmiei (U3MKH, KOTOpPhIE B COUYETAHUM C BHEAYJIUTOPHOM paboTOn
CIOCOOCTBYIOT (POPMHPOBAHUIO M  Pa3BUTHS MPO(ECCHOHAIBHBIX HABBIKOB
00yyJaroImuxcs. ce Mo JaHHOW JUCHUIUIMHE OHU JOJDKHBI COCTABJIATh HE MeHee 20
4acOB ayJAUTOPHBIX 3aHSATHUM.
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B pamkax nabopamoprozo npakmukyma UCOIb3YETCS YMEHUE CTYAECHTOB
MPOU3BOJIUTh PACYETHI C TOMOIIBID CPEICTB BBIYUCIUTEIBHON TEXHUKH. OTO
MO3BOJISIET CYIIECTBEHHO MPUOJMU3UTh YPOBEHb CTATUCTUYECKOW KYJIBTYpPHI
00paboTKU pe3ysIbTaTOB U3MEPEHUI B MPAKTUKyME K COBPEMEHHBIM CTaHAApTaM,
NPUHATBIM B HAYKE W NPOU3BOIACTBEHHOM JeATENbHOCTH. Ha 3THUX 3aHATHAX
CTYJCHTHI yke Ha | Kypce mpuobpeTtaroT onbIT 001eHus ¢ 9BM u ucnoiab30BaHus
CTaTUCTUYECKUX METO/I0B 00pabOTKH pe3yJbTaTOB HAOIIOJECHUM, YTO COBEPIIEHHO
HEOOXOMMMO JUisi paboThl B CHEIUATBHBIX YYE€OHBIX W TPOU3BOJCTBEHHBIX
n1abopaTopusx.

B pamkax yueGHOrO mnporiecca npeaycMOTPEHO MpUTalieHue I YTeHUs JCKIIUM
BEJIYIIUX YUYEHBIX U3 ICHTPAJIbHBIX BY30B U aKaJIeMUYECKUX MHCTUTYTOB Poccum.

6.Y4eOHO-MeTOqMYeCKOEe 00ecTiedeHe CAMOCTOSITeIbHOI Pad0ThI CTYAEeHTOB.

VYcmeBaeMoCTh  OLIGHMBAETCS MO  CpencTBaM  (POHTAIBLHOTO  OMpOCa,
MPOBEJICHUE KOHTPOJBHBIX pabOT, KOUIOKBUYMOB. DopMa OIIEHKH B BUJIC 3a4eTa,
sk3ameHa. OIeHuBaeTCa CaMOCTOsITENbHAs padoTa CTyEHTa, IOMaIIHEe 3aJaHue.

CamocrosiTenpHast padoTa CTYJEHTOB PEaTU3yeTCsl B BUJIE:
MOJATOTOBKH K KOHTPOJIBHBIM paboTaM;
MOJITOTOBKY K CEMHHAPCKHUM 3aHSATHSM;
opopmiieHUST  JTaOOPATOPHO-MPAKTUYECKUX paboT (3amojiHeHWe  TabJIuil,
pelleHne 3a7a4, HalTMCaHUEe BHIBOJIOB);
BBITIOJIHCHUS MHIUBUIYATbHBIX 33JJaHUN TT0 OCHOBHBIM Te€MaM JAUCIUIUINHBI;
Harnucanue pedepaToB 1o npodiemam aucuurivab "dusznka.
DK3aMEH B KOHIIE BTOPOTO CEMECTpPa, BKJIIOYAIONIUN TPOBEPKY TEOPETHUUECKHUX
3HAHWM U YMEHHUE PEIICHHs TI0 BCEMY ITPOUIEHHOMY MaTepurany.

7. @oHI OUEHOYHBIX CPeICTB JJsi TMPOBEPKU TeKYUIero KOHTPOJs
yCIeBaeMOCTH NMPOMEKYTOUYHOM aTTeCTALMM.

B y‘le6HOM nponecce ajis1 OCBOCHUA AUCHUIIIIMHBI MCITOJIB3YIOTCA CICAYIOIINC
TEXHUYCCKUC CPCACTBA:

- KOMITBIOTEpPHOE W MYJIbTUMEANIHOE 000pyJIoBaHHE (HA JICKIHSX, IS
CaMOKOHTPOJISl 3HAHUW CTYJIEHTOB, I 00€CIeYeHHs CTYJCHTOB METOANYECKUMHU
pEeKOMEHAIMSIMU B AJIEKTPOHHOHN (hopme);

-pubOpel M 000pyJOBaHWE Y4YEOHOTO Ha3HayeHUsl (MpPU BBINOJIHEHUHU
71a00paTOPHBIX PadoT);

- MaKeT TPUKIAAHBIX OO0YyYalomMX MpOrpaMMm (IJIsl CaMOIIOATOTOBKH |
CaMOTECTUPOBAHHS);

7.1. Ilepeuenv KomnemeHuuil ¢ yKa3aHuem 3IMAnO6 UX Hopmuposanus 6
npouecce 0ceoenusa 00paz06amenbHoil RPOZPAMMbL.
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Kon HaumenoBanue ILnanupyemble Ipouenypa

KOMIIETEHII | KOMIIETEHIIMU U3 | pe3yJbTaThl 00y4YeHusl OCBOEHMS

uu3 Proc | eorocC BO

BO

OIIK-1 BJaJICHUEM 3HaTh: Y CTHBIN OTIpoC,
MEeToAaMu OTYET MO
00paboTKH, ® OCHOBHBIC  (DH3HUYCCKUE | jjaGopaTOPHBIM
aHaju3a U CUHTE3a 3aKOHBI W WX CICICTBUSA | paGoTam,
MOJICBOM U (busnueckue OCHOBBI | pemieHue 3a1ady,
nabopaTtopHoi MCXaHUKH; KOICOAHHS H | KoMIBIOTEpPHOE
uHbOopMaIuu B BOJIHEI, OCHOBBI | TecTUpOBaHUE,
obnactu MOJICKYIIIPHON (DM3UKH U | rpeicTaBIICHUE
MOYBOBE/ICHMUS, TEPMOAMHAMMUKH, pedeparos,
MEIUOpaLIUY, 9JICKTPUICCTBA 1 | BBINIOJIHEHUE
(bU3UKH, XUMUH, MaraeTtusma, OIITHKH, | TBOPUECKUX
reorpa(bI/H/I, aTOMHOM )51 ﬂﬂepHOﬁ 3aJIaHUN
GHOJIOTHH, bu3uKN), (dbu3nyeckue

AKOJIOTHH, SPO3UU
MOYB, arPOXUMHUHU
U arpo(pu3muKy,
MTOYBEHHO-
JaHAMAQTHOTO
IIPOEKTUPOBAHHSI,
PaaNOJIOTHH 10YB,
OXpaHsbl U
PalMOHAIBHOIO
UCITOJI30BaHUS
II0YB

MIPUHIIMIBI UCCIICIOBAHUS
XUMHUYECKHX,

OMOJIOTHYECKHUX 51
CEIBbCKOXO0-3MCTBECHHBIX
OOBEKTOB U H3MEPECHUS

OTJICTTBHBIX 1704
XapaKTEPUCTHK;
OCHOBHBIE 3aKOHBI
busuKu, busznueckue
SIBJICHHUSI u
3aKOHOMEPHOCTH;
TEOPETHYECKHE  OCHOBBI
(buznyecknx METOJIOB
aHaJi3a BEelIeCTBa;
XapaKTEPUCTHKU
¢busznueckux  (HakTopoB,
OKa3bIBAIOIINX
BO3JCHUCTBUE Ha KUBOWU
OpraHu3M;
METPOJIOTUYECKUE
TpeboBaHusl Mpu padboTe ¢
(dbuzryeckou
anmnaparypou,  IpaBUIa
TeXHUKH  0€30MacHOCTH

paboThl B XUMHUYECKOH
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nabopatopuu u c

(buzryeckou
arnmnaparypou;

® DSKOJIOTHYECKHE u
ATUYECKHE aCIEKThI

BO3JIEHCTBUI (pU3MUEeCKUX
(bakTOpOB Ha UEIOBEKA.

Ymersb:

o co3/1aBaTh u
aHAJIM3MPOBATh HA OCHOBE
(U3MYECKUX 3aKOHOB H
170:¢ CJIEJCTBUU
TEOPETHUYECKUE  MOJIENHU
SIBJICHUW TIPUPOJBI;

o UCII0JIb30BATh B
MIPAKTUKE BAKHEUIIINE
buzndeckue
MU3MEpUTETbHBIE TPUOOPHI
Y TIPHUEMBI.

Baaners:
YCTPONCTBOM HCIOJIb3YEMBIX
UMU NPUOOPOB U MPUHIUIIOB
WX JICUCTBUS, TPUHOOpPECTH

HaBbIKU BBINOJIHEHUS
buznueckux WU3MEpPEHUN,
IPOBOUTD 00paboTKy
pe3yJIbTaTOB HW3MEPEHUU C
MCIIOJIb30BaHUEM
CTaTUCTUYECKUX METOJOB U
COBPEMEHHOM

BBIUMCIIMTEIIbHON TEXHHUKH.

[1K-2

CIIOCOOHOCTBIO
AKCILTyaTHPOBAThH
COBPEMCHHYIO
anmaparypy u
obopynoBaHue s
BBIIIOJIHEHUS
Hay4HO-
HCCJIEI0BATEILCKU
X IOJIEBBIX U
1a60paTOPHBIX
HUCCJIEeIOBAaHUU B
o0JacTu
IIOYBOBEIEHUS,

3HATH:

® [10JIb30BATHCSA
TEOPETUICCKUMHU OCHO-
BaMH, OCHOBHBIMHU
MOHSATUSAMH, 3aKOHAMHU W
MOJIEISIMU Kypca (PU3HKH;

® YMEHUSIMH HCIIOIb30BAHMUS
HAyyHOM W y4eOHOil
JUTEPATYPHI;

e (hu3mueckue  mapaMeTpshl,
XapaKTepU3yOIIHe
(GyHKITMOHATBHOE

YcTHBIM  OmpoC,
OTYeT o
J1a60paTOPHBIM
paboTtam,
peuieHue  3ajad,
KOMIIBIOTEPHOE
TECTUPOBAHMUE,
MIPE/ICTaBIICHUE
pedepaTos,
BBITIOJIHEHUE
TBOPUYECKHUX
3aJaHUN
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MEJIMOPAILINH,
(hU3UKH, XUMUH,
reorpaduu,
OHOJIOTHH,
AKOJIOTHUH, IPO3UHU
MTOYB, arPOXUMHUHU
U arpo(pusuK,
MMOYBEHHO-
JTaHAIIaQTHOTO
MPOCKTUPOBAHUSI,
PaANOJIOTUH TI0YB,
OXpaHbI U
paIrMoHAIBHOTO
HCITOJTh30BaHUS
MIOYB

COCTOSIHUE  OpPraHOB W
TKaHEH: MEXaHHYEeCKHUe,
AIEKTPUYECKUE,
AJIEKTPOMAar-HUTHbIE,
ONTHYECKHE.

YMmern:

S[IPUMCHATL IIOJTYUYCHHBIC
TCOPCTUICCKHC 3HAHUA

npu peLIeHUU
KOHKPETHBIX 3aJad IO
pabote C
AKCIIEPUMEHTAIIBHOMN
arnmnapaTrypou;

e CIIyIIaTh u

KOHCIIEKTHUPOBAThH JICKIIHUH,
a TAaKXKe CaMOCTOSITEJIBHO
O0OBIBATh 3HAHUS 1o
MA3y4aeMOU TUCIUILINHE;

ey3jaraTh M KPUTUUYECKHU

aHAJIU3UPOBATh
MOJIy4aeMYIO Ha
CEMUHAPCKUX  3aHITHUIX
uH(popmanuio,

MOJIb30BaThCA  y4eOHOM
auteparypoi, Internet —
pecypcamu;

®IIPUMEHSTHh IOJYYCHHBIE
3HaHUA TpPU  PELICHUH
3alad Ha BBICTYIUICHUSX,
Ha CEMHHAPCKUX
3aHATHUSAX.

Baangern:

® YCTPOWCTBOM
HCIIOJIb3YEMBIX UMU
MpUOOPOB U MPUHIIUIIOB UX
JICHCTBUS,

e 1puoOpecTu HaBBIKH
BBITIOJIHEHUS  (PU3UYECKUX
U3MEpPECHU;

® [IPOBOJUTH 00paboTKy
pEe3yJIbTATOB U3MEPEHHUN C
UCIIOJIb30BaHUEM
CTaTUCTUYECKUX METOJIOB
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151 COBPEMEHHOMU
BBIYUCIIUTEIBHON TEXHUKH,

METOIUKOU U
TEOPETUYECKUMU OCHOBAMHU
aHanu3a
AKCIIEPUMEHTAIBHOU U
TeopeTuueckoi nHpopMauu
B o0nactu pu3mKy.

[1K-3

CIIOCOOHOCTBIO
MPUMEHSTH Ha
MpaKTHKE 6a30BbIE
obmenpodeccuona
JIbHBIE 3HAHUS
TEOPHUH U METOOB
MOJIEBBIX
HUCClIeI0BaHu B
obnactu
MTOYBOBE/ICHHSI,
MEJTUOPAIIHH,
(hU3UKHU, XUMUH,
reorpadum,
OnoJIoruy,
AKOJIOTUH, SPO3UHU
MOYB, arPOXUMHUU
1 arpo(pu3muKy,
MMOYBEHHO-
JaHAMAQTHOTO
MIPOCKTUPOBAHMSI,
PaaNOJIOTHH TT0YB,
OXpaHbI U
paImoHAIBHOTO
HCIIOJIb30BaHUS
MOYB

3name:
® TEOPETUYECKUE OCHOBHI,

OCHOBHBIE TTOHSTHS,
3aKOHBI U MOJICIIH Kypca
obmielt Gpuszuku;

e MeTOAbl  OOpabOTKU |
aHanu3a JKCIIE-
PUMEHTAIBHOU u
TEOPETUYECKOU VH-
dopmariu B obOmactu
buzukwy;

YMeTh:

® [OHWMAaTh, U3JIaraTb U
KPUTUYECKU
aHaNIM3UpoBaTh  0A30BYIO
uHbopMaIMi0o B 00JaCTH
bu3uKy;

MOJIb30BATHCS

TEOPETUUECKIUMHU OCHO-
BaMH, OCHOBHBIMHU
MOHATUSAMHU, 3aKOHAMHU H
MOJENIAMH Kypca (QU3UKH;
U3MEDPSIThH busnueckue
napamMeTpbl U OLEHHUBATh
buznyeckue CBOMCTBA
OMOJOTUYECKUX OOBEKTOB
C MOMOIUIbIO
MEXaHUYECKHUX,
IEKTPUUECKUX u

OTNITHYECKUX METOIOB;
BEIOMPATh ONTUMAJIBHBIN
METOJI Ka4eCTBEHHOTO W
KOJIMYECTBEHHOTO aHAJIN3a
BEIIICCTBA, UCTIONB3YS
COOTBETCTBYIOIINE

dbuznyeckre npulboOpsl U

YerHbld - OIIpOC,
OTYeT o
71a00paTOPHBIM
paboTtam,
pelieHne  3amad,
KOMIIBIOTEPHOE
TECTHUPOBAHUE,
IpEe/ICTaBICHHUE
pedeparos,
BBITIOJTHEHHE
TBOPUYECKUX
3aJaHUN
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anmapaTsl;

® UICHTHPHUIIMPOBATH
TIPEITI0KCHHBIC
COCIMHEHUS Ha OCHOBE
nanHeix  YO®- wu  UK-
CHEKTPOCKOIHUHY;

e paboTaTh ¢ MHUKPOCKOIIOM
1 OMHOKYJISIPOM.

Bnaoemu:

J METOIUKOU u
TEOPETUYECKUMU OCHO-
BAMU aHanu3a
DKCIIEPUMEHTAIBHOU 151
TEOPETUUECKON
uHpopMaiuu B 00JacTH
busuKy;

* HaBBIKAMU OOpabOTKM U
aHanau3a
AKCIEPUMEHTATBHOU u
TEOPETUYECKOU
uHdpopmanuu B 0o0nacTH
busuKy;

* CIIOCOOHOCTBIO
AKCILUTYyaTUpPOBATh

COBPEMEHHYIO araparypy
u  obopynoBaHue i
BBITTOJTHCHUS Hay4HO-
HCCJIEI0BATEIILCKUX u
1abopaTOpHBIX PadoT;

MeTOANKaMU U3MepPeHMUA

3Ha4YeHUM PpU3nNYecKmnx

BE/INYMH, METOANKOM

OLLEHKM MOrpeLHoCcTeN

N3MeEpPEHUN.

7.2. TunoBble KOHTPOJIbHbIE 32]aHUSA

IIpuMepsl TECTOBBIX 3aJaHUU 1O (PU3HKE
MexaHnuka

1. Teno maccoii 2 kr noaHATo Hax 3emiieil. Ero norenuuanbHasg sueprus 400 Jx.
Ecnu Ha moBepxHOCTH 3eMJIM OTEHITMAIbHAS DHEPTUSI TeJIa paBHA HYJIIO U CUJIaMU
COTIPOTHUBIICHUS BO3/TyXa MOXHO MpeHeOpeyb, CKOPOCTh TeJia TOCIIe TPOXOKICHUS

Y4 paccTOSIHUS 10 3€MJTU COCTABMUT ...
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1)20m/c  2)14m/c  3) 10m/c  4) 40 m/c
2. K Touke, nexanieil Ha BHEITHEW TOBEPXHOCTHU JAUCKA, IPUIIOKEHbI 4 cuiibl. Eciu
OChb BpAIlICHHsI TPOXOAMT Yepe3 IIEHTP O JTUCKA MEePICHINKYISPHO MJIOCKOCTH
PHUCYHKA, TO IJIeU0 cuitbl F4 paBHO. ..

Db 2)c 3)o 4)a
3. Iuck paBHOYCKOPEHHO BpalIa€TCs BOKPYT OCH (CM.pHC.). YKaXKUTE
HaIpaBJeHUE BEKTOPA YIJIOBOTO YCKOPEHUS TOUKH 4 Ha 0007Ie THUCKa.

1)3 2)1 3)2 4)4
4. Eciu a; 1 a, - TAaHT€HI[MAJIbHAA U HOPMaJIbHASI COCTABJISIONINE YCKOPEHUS, TO
COOTHOIIIEHHA a, = a = const, a, =0 CHpaBeIJIUBbI JIA. ..

1) NpsSIMOJIMHEMTHOTO PABHOMEPHOT'O JIBHXKCHUS

2) paBHOMEPHO KPUBOJUHEHHOTO IBUKEHUSI

3) paBHOMEPHOTO JABUKEHHUSI IO OKPYKHOCTH

4) NpSMOJIMHEHHOTO PAaBHOYCKOPEHHOTO JIBHYKEHUS

5.Ecnu a, u a,- TaHTeHIUANbHAS X HOPMAIbHAS COCTABISIONINE YCKOPEHHS, TO
JUTSL IPSIMOJIMHENHOTO PABHOYCKOPEHHOT'O IBM)KEHUS! CIIPABEJIMBBI COOTHOIICHHMSL:
1) a,#const;a, =0 2)a,=0;a,=0
3) a,=a=const;a, =0 4)a,=0; a,=const
6. [luck paauyca R Bpaiaercss BOKpyr BEpTUKaJIbHOW OCH PaBHO3aMEIJIEHHO C
3a/IaHHBIM HaIIPaBJICHUEM BEKTOPA YIVIOBOI'O YCKOPEHUS & .
YKaxXuTe HalpaBJICHUE BEKTOPA JUHEUHOW CKOPOCTHU

T3
1
‘
4
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N4 2)2 3)3 41
7. N3 cneqyrommx MaTreMaTuueCcKUX BhIpaKeHH BTOpOro 3akoHa HeroToHa
BbIOEpUTE MTPABUIILHOE:

1)F=ma 2)9=const 3) F=m?a 4) Fi=-F, 5) F=ma 6) F=mJ

8. Ypyroe CTOIKHOBEHHUE — 3TO TAKOE CTOJIKHOBEHHUE, ITPU KOTOPOM TeJa
0OMEHHBAIOTCS:

1) ummynbcamMu U KUHETUYECKUMU SHEPTUSAMHU, & BHYTPEHHUE
SHEPrUM UX HE U3MEHSIOTCS;

2) UMIyJIbCaMU U KHHETUUECKUMU SHEPTHSIMU U MEHSIOT CBOU
BHYTPEHHUE YHEPIUH;

3) TOJIBKO BHYTPEHHUMU SHEPTUSAMHU

9. Kakoit npoaomkuTenbHOCTH T TOMKHBI ObLTH OBITH CYTKH Ha 3eMiie, YTOObI
TeJia Ha SKBaTope He umenu Beca? Cuutath paguyc 3emian R=6400kM.

1) T ~0,01%T, 2) T ~0,02%T, 3) T=~0.1xT, 4) T~03*T, 5)
T ~05%T,

3nech Tp=244 (3eMHBIE CYyTKH).

10. U3 mpuBeneHHBIX HIDKE (OPMYIHPOBOK TPEThEro 3akoHa HeioToHa BRIOEpUTE
PaBUIIHHYIO:

1) nBa Tena B3auMOEHCTBYIOT MEKIY COOOI0 CHIIaMH PaBHBIMU MO MOAYJIIO;

2) nBa Teja B3aUMOJEHCTBYIOT MEXIY COOOI0 CHJIaMU, HAITPaBJICHHBIMH B
IPOTUBOIMOJIOKHBIE CTOPOHBI;

3) nBa Tena B3aUMOJICHCTBYIOT MEXKIY COO0I0 CHIIaMU PaBHBIMU IO MOAYJIIO U
HaNpaBJICHHBIMU B IPOTHUBOMOJIOKHbBIE CTOPOHBI BJIOJIb TPSMOM, COSAMHSIONICH
LEHTPBI Macc ITUX TEJl.

11. Ha ropu30HTaNbHOM CTOJIE CTOUT COCYJ, HAIOJHEHHBIN BOJI0M. B kakom mecTte
coCy/ia HaJlo CJeNIaTh OTBEPCTHE, YTOOBI CTPYS U3 HEro OMiia B MOBEPXHOCTH CTOJA
BO3MO>KHO JlaJibllle OT cocya?

1) Ha paccrossaum 1/3 BBICOTHI COCyIa, CUUTAs OT JTHA COCY/Ia;

2) Ha paccTOSHUM 1/3 BBICOTHI COCy/a, CUUTAsk OT MOBEPXHOCTU BO/IbI;

3) Ha paccrosinuu 1/2 BBICOTHI cocya.

12. I'paBUTalIMOHHAS SHEPTHS IAPOOOPAZHOT0 HEOECHOIO TeJa AAeTCs

cienyomuMu (popmyiaMu:
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2 2
1) Ez—gGMZ; 2) E-_2 M_; 3) E:lGM_Z; 4) Kn/v?,
5 R 5 R 2 R
rae G — rpaBUTalMOHHAs MOCTOsIHHAA, M — Macca HebecHOoro Tena, R — paanyc
1apoo0pa3HOro Tenaa. YKaxuTe NpaBUIbHOE BBIPAKEHHUE.

13. B ogHOM ciiydae aBTOMOOWIIb MPOIIIET MEPBYIO MOJOBUHY IIYTH CO CKOPOCTHIO
40 xM/4, a BTOPIO MOJIOBUHY ITyTH — CO CKOPOCTHIO 80 KM/4, a B IPyroM ciydae
NEPBYIO MOJIOBUHY BPEMEHU ABUTAICS CO CKOPOCThIO 40 KM/4, BTOPYIO MOJIOBUHY
BPEMEHU €O CKOPOCTHIO 80 KM/Y. ONIpPeeIUTh CPEAHUE CKOPOCTH B KaXKIOM
ciIyy4ae.

1) CpenHue CKOPOCTH B 00OUX CITydasix OJMHAKOBBI;

2) CpenHssi CKOPOCTh B TIEPBOM cliydae 00JIbIle, Y€M BO BTOPOM;

3) Cpennsisi CKOPOCTh BO BTOPOM ciTydae OOJIbIIe, YeM B TIEPBOM;

BriOepuTe npaBUIIbHBIN OTBET.

14. IToe3n maccoit 500 ToHH mogHUMAETCs CO CKopocThio 30kM/4 110 yKiIoHY 10 M
Ha | xm ytu. Kosddurment tpenus 0,002.
OnpenenuTs MOUTHOCTD, PA3BUBAEMYIO JIOKOMOTHBOM.

Pemmre 3anauy u yka)XuTe IpaBUIIbHBIA OTBET.
DN=1000kBm 2)N=730xkBm 3) N=470kBm 4)N = 840 xBm

MouJiekyasipHas Gpu3MKa U TEPMOAUHAMHUKA
1. CoctosiHuE uaeaabLHOTO raza onpeaesseTcs 3HaueHUsIMU TapaMeTpoB: T,

Po, Vo, e T — TepMoinHaMuueckasi TeMneparypa, p — JaBjiesue, V —
o0BeM raza. OnpeneraeHHoe KOJIMYeCTBO ra3a nmepeBein u3 coctosuus (3po,
V) B cocrosiaue (po, 2Vy). [Ipu 3TOM €ro BHYTpEHHSS SHEPTHSI. ..

1) yBenmuuniach

2) yMEHBUIWIACH

3) HE U3MEHMIIACH

2.Eciu AU — nu3MeHeHne BHyTpeHHEN SHEePTruu ujeaabHoro raza, A — padbora
rasza, Q — KoJIMueCTBO TEIIOThI, COOOIIIaeMoe Ta3y, TO JJIsl H300apHOT0
HarpeBaHMs Ta3a CIPaBeIJIMBBI COOTHOIICHHS. . .

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.CpenHssi KHHETHYECKask SHEPTUs MOJIEKYJIbI HICaJIbHOTO ra3a npu
1 .
temrieparype 7 paBHa & =§kT . 3mecw I=n,, + Ny, + 2Ny, Tae Ny, Ngp U Nk — YUCII0
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CTereHeHn CB06OI[BI MMOCTYIIAaTCJIbHOT'0, BpAlaTCJIbHOTO U KoJ1e0aTeILHOro
I[BI/I}KCHI/Iﬁ MOJICKYJIBI. HpI/I YCIIOBHH, YTO UMCHOT MCCTO TOJIBKO

MOCTYIAaTEIbHOE U BpalllaTeIbHOE JIBUXKEeHUE, Uit BojsiHoro napa (H,O) uucio

| paBHO...
1)3 2) 6 3)5 4)8

4. TermoBas mamuHa padotaet no nukiry Kapuo. Ecnu Temneparypy

HarpeBaTelis U XOJOAWIbHUKA YBEIMYUTh Ha OJIMHAKOBYIO BennunHy AT, TO
KIIJI mukna...
1) He UBMEHHUTCS 2) YMEHBIIUTCS 3) YBEIUYUTCS

5.Ha (P,V)-auarpamme n300pakeH MUKITHYSCKUAN TIPOIIECC.

P

6.Ecnu AU — u3meHnenue BHyTpeHHE SHEPTUU UAeaIbHOro ra3a, A — padora
raza, Q — KOJIM4eCTBO TEIIOTHI, COOOIIIaeMoe ra3y, To JIs pouecca AB
CIIPaBEJIMBBI COOTHOILICHUS. . .

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

7.0npenenure CpeaHIO KHHETUYECKYIO SHEPTHIO TIOCTYNATENBHOIO IBHXKCHUS

o7eKyJ1 Bo3yxa npu aasiennn 10° ITa 1 KOHIEHTpaImu 3THx Mosiekys 2,710%
-3

1) 3,810%°x 2) 5610% Ik  3) 3,210 Ik
4)910%x  5) 1,210

8.Kak u3MeHUTCSl BHYTPEHHSISI SHEPTHS UACATBHOTO ra3a Mpyu U30TEPMUUYECKOM
coxaTtun?

1)U=0 2)AU>0 3) AU=0 4)AU<O0 5) AU moxeT umeTh JIr000e
3HAYCHUE
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1)

9.3aBUCUMOCTD JaBJICHHUS ra3a OT €ro 00beMa BoipakaeTcs: popmynoit P=aV, rae
a=const. Yemy paBHa paboTa, coBepiiaeMas ra3oM Ipu €ro paCliupeHu OT
o0bema V4 10 o0bema V,?
1) al2V,-V,} 2) al2v,?-V;?) 3) alv,2-v/?) 4y a(v, -V, )
50

10.Monekyibl, KaKoTO U3 NMEPEUYUCICHHBIX Ta30B, BXOIAIINX B COCTaB BO3/yXa, B
PaBHOBECHOM COCTOSTHUU 00J1a1at0T HauOobIIeH cpeaHel apudMeTHIeCKOn

CKOPOCTBIO?
1) N, 2) O, 3) H, 4)CO,

11.ITpu KakuX yCIOBUSIX peasbHbIE I'a3bl IOJUUHSIIOTCSA 3aKOHAM UEaIbHOIrO raza?
1) mpu GONBIIMX TUIOTHOCTSAX M HU3KUX TEMIIEPATYpPaX;
2) npu MajibIX IUIOTHOCTSIX U HE OYE€Hb BBICOKHX U HE CIIMIIKOM HU3KUX
TEMIEPATYPAX;
3) npu ManbIX IJIOTHOCTSX M BBICOKUX TEMIIEPATYpPAX;
4) mpu MaJbIX INIOTHOCTSAX U HU3KUX TEMIEPATypax;
5) npu 60ABIIKX IJIOTHOCTSX U HE OYEHB BBICOKUX U HE CIIMIIKOM HU3KUX
TEMIIEPATYPAX.

12.113 xanenbHUILBI HAaKanaau paBHbIE MACCHI XOJOAHOU U ropsiueii Boasl. Kak u BO
CKOJIBKO pa3 U3MEHWICA KO3(PPUIUEHT NOBEPXHOCTHOTO HATSHKEHUS BOJIbI, €CJIH B
nepBoMm ciiydae oopazosanoch 40, a Bo BTopoM 48 karnesnb?

1) ysenmuuwiics B 1,2 pa3sa,

2) ymenbinwics B 1,2 pasa;

3) He u3MeHuICs;

4) yBenuuuics B 2,4 pasa;

5) ymensiuics B 1,44 pasza

13 . Kputnueckast remnepaTypa OnpeaeiasieTcs U3 BbIPaKEHUS:
DT, =36 2) T, =al276 3) T, =8a/27Rs 4) T, =36/274°
3nech a u 6 noctosinabie Ban-/lep-Baanbca.
JJIeKTPUYECTBO U MAarHETH3M
1. Konpencatop emkoctd C TpPUCOEAVMHEH K HCTOYHUKY TOKa, KOTOPBIN

MOJJICP)KMBAET Ha €ro oOkiaakax pasHocTh mnoreHimanoB U. Kakoif 3apsin
MPOTEKAET Yepe3 MCTOYHUK IMPHU 3alOTHCHUH MPOCTPAHCTBA MEXKIY IIACTUHAMU

XKHUIKOCTBIO C JTUAICKTPHUSCKON MMPOHUIIAEMOCTHIO €7
U?s _
C H

uc
_1’

2) Udz-1): 3)%; 4) ucs: 5)
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2. TloBepxHOCTHasi TJIOTHOCTH 3apsiIOB Ha HEKOTOPOM YYacTKE MPOBOJIHHKA,

-8
IIOMEILEHHOTO B JJIEKTPHYECKOE IoJie, okazanoch 1,77 10 Ky , . Kakosa
M

Haps’KCHHOCTD I10JIAA HAa 9TOM yqaCTKe?

1) 1102 2. 2210 2. 3)5510° 2. 4)310° 2. 5) me coorsercrayer uu
M M M M

OJIMH.

3. OnpenenuTe CUTy TOKAa Ha Y4acTKe menu, eciia ¢ - ¢, = 10B ¢, = 5B ¢, =3B
Ri=3 OM R,=2 Om r{=r,=0,5 Om

2T 1) — A, 2)3A; 3) 2 A; 4) %A,

_:h||_|:|_|}7 5)13A

4. BecKOHEYHO JIMHHBIA TMPOBOJA 00pa3yeT KPYroBYIO NETIIO, KacaTeabHOU
npoBoay. Ilo mpoBomy umaer tok cuioit | = S5A. Halitu pamuyc mnernu, eciu
W3BECTHO, YTO HAMPSHKEHHOCTh MAarHUTHOTO TOJISl B LIEHTPE METIH paBHO H =

mna
M

1) 12v;  2)3100m;  3)210%  4)0,08m;  5)310%wm
5. Ilo n1ByM KOHTypaMm ¢ B3aUMHOUW WHJIYKTUBHOCTBIO 2 I'H TeKyT TOku 2 A 1 5 107
A. OnpenenuTh B3aUMHYIO SHEPTUIO TOKOB B 3TUX KOHTYpaXx.

1) 510% x; 2) 210" Jx; 3)2 x;  4)4 Jx; 5) He COOTBETCTBYET HHU
OJIMH.

6. Ykaxute cpeay MEepedyrCIICHHBIX BBIPAKEHUN (OPMYITY, OMPEAESISIONIYyI0 YTO
€CTh MHIYKIUSI MarHuTHOTO noJis ( F - cuna, M - MOMeHT cun)
_ 1] di 7] JF

M
1 = : 2) B=— B=—MA.
) OB= o~y 5 ) B="g 3) s

4) HU OJIUH ; 5)

BCC.
7. Kak cBsi3aHHO HAIps’KCHHOCTD € HOTCHI_II/IaJ'IOM?

1)—E:(@7+@7 @ J 2) E=grad ¢; 3) E=grad ¢ ; 4) E_@;

oX oy oz on
5)E=-grad ¢
8. B nenb c¢ mnepemeHHbiM HampsokeHueM U = Uy COS ot  BriIrouniau

WHJIYKTUBHOCTH L ¢ akTuBHBIM cornpoTuBieHueM R. OnpenenuTs TOK B ENU.
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1) %cos(mt— 9)

Lo
, Ige Qo = ————.
5 NR +w?l?

U R
2) ——=2—cos(wt- ¢), e tgp = ————.
O ey R L
Lo

3) iCos(a)l‘—(p) e lgp = ————.
Lw , VR +0® P

U R
4) ————cos(w t-9), COSQp =—F—o—.
) T e o) e s

Lo

VR +0’ 2

U
5) —a(ﬁCOS((()f-f- @), e cosp =

VR + 0’
9. Yro Takoe HanpsKEHHOCTh MOJIs?

4 9. 5 9 7.

Areyr’ breyr’

N 2r )2 g

dre,r®’ dreyr’

QT

10. Ot yero 3aBUCHUT HAIPSHKEHHOCTh 3JEKTPUUECKOTO MO ?

1) ot BenmnuuHbBI MPOOHOTO 3apsi/ia U CUIIBL, AEHCTBYIOLIEH Ha HETO.

2) OT CHJIBI, IEUCTBYIOMICH HA TPOOHBIH 3apsij.

3) OoT 3apsia CO3AOILETO MOJIE U OT CPEJIBI.

4) oT BeNMUMHBI 3apsia, CO3AAIOIIErO MOoJe, yIaIeHHOCTH CO3JaTelis MO U OT
CpEelBl.

5) oT 3apsna, cO3alOIIEro MoJie, CpeAbl, I/ OMPENEseTCs MOoJie, BEJIUYMUHBI
npoOHOTo 3apsa.

Onruka

1. Kakoe w3 BbIpaXEHUI OmpeAenseT MpeneibHbId Yroa MOJHOTO BHYTPEHHETO
OTpa)KE€HUs JJIsl Tyya CBETa, UAYLIEro U3 Cpebl C MOKa3aTeaeM MPEeJOMIICHUS Ny B
Cpelly ¢ ToKasareseM nmpesiomiieHus ny (Ny>Nq)?

l.sina=m/ln; 2.sina=nIn; 3. sina=1/n;4 sina=1/n,;
5. Cpenu oTBeTOB 1-4 HET NMPABUIIBHOTO.

2. OmnpenenuTh ONTHYECKYIO CHIIy PACCEUBAIOLIEH JIMH3bI, €CIU W3BECTHO, YTO
npeaMeT, MOMEIICHHbI mnepea HeW Ha  pacctossuuu 0,4 M, JTaeT MHHUMOE
U300paxkeHre, yMEeHbIIIEHHOE B 4 pa3a.

1.-7,5 outp; 2. 7,5 nutp; 3.-10 gotp; 4. -5 nntp; 5. 5 aoTp.

3. Kakue u3 HWXXCIIPUBCACHHBIX YCJIOBI/Iﬁ ABJOTCA YCIOBUAMU MHUHHUMYyMa OT
TG PaKIIMOHHOMN pereTKu?
1. dsinp=mA; (m=0+1+2,...)
2. bsinp=mA;, (d=a+Db)
3. dsinp=(m+ pl MA; (p= 1,2,..,N-1)
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4. d(sina —sing) =mi; o -yroJ aJcHus

5. dsina=mA; 6.Cpenu oTBeTOB 1-5 HET BepHOTO.
4. Tlom KakuM YTiIoM HYXHO OTpa3uTh Jyd OT KpUCTaJla C I[OKa3aTelieM
peIOMIICHUST N, YTOOBI MOJTYYUTh MAKCHMAIBHYIO TMOJSIPU3AIUI0 OTPAKEHHOTO
ayya?

1. p=arccosn;, 2. ¢=arcctgn; 3. p=arctgn;, 4. ¢@=arcsinn; 5. Cpenn
OTBETOB | -4 HET MpPaBUJILHOTIO.

5. Kak m3menntcst yactota KpacHou rpanuiibl ¢hoTodddexra, ecnu mapy paamyca
R cooOmmTh mosIoKUTENbHBIN 3apsija (?

1. VBemuuutcs Ha  €q/ (4neyRA); 2. He wusmenurcs; 3. YMeHbIIUTCA Ha
eql (4rey Rh);
4. Yeenuuurcs Ha eq [ (4rg R*h); 5. Vvensmmrces Ha eq / (4reg R h).

6. Kakyto MakCUMaJbHYI0 KHHETUYECKYIO SHEPTHIO MMEIOT BBIPBAHHBIC U3 JINTHUS
3JIEKTPOHBI [IPH 0OIydeHHNH cBeTOM ¢ dactoroii 10 I'n? (A=2,4 5B, h= 6,62
10 Jix.c, 1 5B =1,9.10" JIx).

1.0955B; 2. 2,55B; 3. 1,3 53B; 4. 3,153B; 5.1,745B.

AToMHAas U aiepHas GU3NKA
1. Ha ocHOBe pe3yibTaTOB KakuX OMbITOB Pe3epdop/ npe1ioKui miiaHeTapHy o
MOJIEJIb aTOMa.

1. Onsitsl Jlenappa.

2. OnbITHI IO B3aUMOJCHCTBHUIO POTOHOB C BEIIECTBOM.

3. bombapaupoBka o- YacTUIIaMU METAJUTMYECKUX TIIEHOK.

2. VKaxuTe BTOPOI IPOAYKT sijiepHoit peakuun: *4Bet’,He—'25C+?

3.Kakoi#i mopsinkoBelii HOMep B Tabnuile MeHaeneeBa UMeeT 3JIEMEHT, KOTOPBIM
oOpa3zyetcs B pe3ysibTaTe [3- pacmaja sapa dJeMeHTa ¢ MOPSIKOBBIM HOMEpOM Z

1.Z+1

2.Z-1

3. Z.

4. OmnpenenuTe YUCIO SJEKTPOHOB B AJIEKTPOHHON 000JI0YKE HEUTPaIbHOTO
aToMa, B aTOMHOM sIIp€ KOTOPOT'O COAEPKUTCS 6 MPOTOHOB U 8§ HEUTPOHOB.

1.0

2.2

3.6

5. [louemy Teopust bopa He cmoryia OOBSICHUTH CHIEKTPAIbHBIE 3aKOHOMEPHOCTH
IN'enus?

1. Bop noap30BaiCs TOJIBKO KJIAacCUUeCKou (hru3uKon
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o o1

2.bop  monb3oBasics ~ KIACCMYECKOM  MEXAaHMKOW W KBAHTOBBIMH
3aKOHOMEPHOCTSIMU U3JIy4ECHUS, TOIIyCKasl JJOTHYECKYIO HEIOCIIEN0BATEIBbHOCTD.
3. bop yuuThIBaa TOIBKO KBAHTOBBIE 3aKOHOMEPHOCTH M3ITy4YECHUS.

6. Kakoe u3 tpex TumnoB uzinydeHus (o, 3, Y) He OTKIOHSETCA dIEKTPUUECKUM U
MarHUTHBIM ITOJISIMU?

1. o- uznydeHue

2. B- uznyuyenue

3. Y- U3My4YCHHE.

7. KakoBo COOTHOIIIEHHE MEXAY MacCol M, CTaOUJILHOIO siipa U CyMMOM Macc
CBOOOAHBIX NHPOTOHOB Z My, U CcBOOOAHBIX HEUTpoHOB N M,, U3 KOTOPBIX
COCTAaBJICHO SIJIPO

1. m,>Zm +Nm,

2. m,<Zm,+Nm,

3. m,=Zm,+Nm,.

8. IlposiBieHreM Kakoro THIIa B3aUMOJECUCTBHUH, CYIIECTBYIOUIMX B IPHUPOJIE,
SIBJISIFOTCS SIIEPHBIE CUJIBI, ACHCTBYIONINE MEXITY HYKIOHAMH B siipe?

AJIEKTPOMArHUTHBIC
['paBUTaLIMOHHBIE

CunbHBIC

CnaOsle.

. KakoB mopsiok BeTMYHHBI pajinyca siapa aroMa?

10%cm
10 Bem
10 em.

Wk ©ohwhE

a) IIpumepuwie eonpocovl 0 camonod2omoeku no mexanuke (I mooyav):

B dem 3akmrouaroTcsi KOOPAMHATHBIM M BEKTOPHBIA CIIOCOOBI OIMUCAHUS
JIBYDKEHUA?

Uto Ha3wpIBaeTCs cpeHel U MIHOBEHHON CKOPOCTSIMHU U3MEHEHHUSI KOOPAUHATHI
X TOUKH (Vep, Vx)?

YTo Ha3BIBACTCS CPETHUM U MTHOBEHHBIM YCKOPEHUSAMHU TOYKH IO OCH X (axcp,
ay)?

Urto ompenensieT ypaBHEHHE X = Xg + Vyt? Kakoe naBmkeHHe OHO OMUCHIBAET?
Kak u3MeHstoTcst Co BpeMEHEM BEJTMYHHBI Vy, dy?

UTo onpenensitoT COOTHOMICHUS: Vy= Vyot+ ayt, X=Xo+Vyot+ a,t’/2?

[ Hro Ha3pIBaeTCs BEKTOPOM IIEPEMEIIEHUS TOUKH I?

Yt0 Ha3bIBaeTCSA CPEAHMM U MTHOBEHHBIM BEKTOPOM CKOPOCTH TOUKH (Vp, V)?
Kak nampaByieHbl 3TH BeKTOpa?
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8. YT0 Ha3BIBAETCS CPETHUM U MTHOBEHHBIM BEKTOPOM YCKOPEHHMS TOUKH (8, &)7
Kak onu HanpaBieHbl?

Q. Kak cBsi3aH BEKTOp CKOPOCTH V CO CKOPOCTSMH Vy, Vy, V;?

10. Kak HailTu MOayJIM BEKTOPOB CKOPOCTH, YCKOpEHHUS |a|?

11. Kak cBsi3aHbl KOOPJIMHATHBIN 1 BEKTOPHBIN CIIOCOOBI ONMCAHUS JBUKEHUSA?

12.  Kak pa3ioXuThb BEKTOp YCKOPEHHS a Ha HOPMAaJbHYI0 M TAaHTE€HUHUAJIbHYIO
cocrassromue (ap 1 a)?

13. Kak Bnusier Ha BEKTOp CKOPOCTH V TOYKU TaHT€HLMATIbHOE YCKOPEHHE a7

14, Kak BnusieT Ha BEKTOpP CKOPOCTH V TOYKHA HOPMaJIbHOE YCKOPEHHE ap,?

15. Touka gBMXKETCSI paBHOMEPHO 10 KpuBoi. Uemy paBHO a,? a7

16. Touka aBMXKETCS MO NPSIMOM C YBEITUUHMBAIOIICHCS CKOPOCThIO. YeMy paBHO ap?
ar?

17. Yrto Ha3pIBaeTCs CpEIHEW YIIOBOM CKOPOCThIO? MrHOBEHHOM YIJIOBOM
CKOPOCTBIO?

18. Kak HanpaBiieH BeKTOp yIJIOBOW CKOPOCTU?

19.  Yrto Ha3bIBaeTCS CPEIHUM YIIIOBBIM YCKOpeHHeM? MTHOBEHHBIM YCKOpEHUEM?

20. Kak HampaBjeH BEKTOP YIJIOBOTO YCKOPEHUs?

21. UYewm ompenensieTcst YUCIIO CTeNeHeH CBOOO bl MEXaHUYECKON CUCTEMBbI?

22. Kak HampaBieH BEKTOP 3JIEMEHTaApHOTO YIJI0BOTO MepeMEeIIeHus ?

23.  SIBnsgercs M BEKTOPOM KOHEYHOE yTIIOBOE IMepeMenieHre?

24. Kak cBsi3aHbI JUHEHHBIC U YTIIOBbIE KWHEMATUYECKUE XapPAKTEPUCTUKHN?

25. Koneco Bpamiaercs BOKpYT HEMOABUKHON OCH, MTPOXOIAIIEH uepe3 [eHTp Macc.
O6namaer 1mu mob0asgs TOYKka Ha 000J¢ HOPMalbHBIM, TaHTCHIIMAILHBIM
YCKOPEHUEM, MEHSIOTCS JIM CO BPEMEHEM MOJYJIM 3THUX YCKOPEHUH, €CIM KOJECO
BparaeTcs:

a) C IOCTOSIHHOM yTJIOBOM CKOPOCTHIO W = CONSt;

0) ¢ TOCTOSHHBIM YTJIOBBIM YCKOpeHueM [} = const.

26. Kakue cuctemMbl OTCUYETa Ha3bIBAIOTCA UHEPIIUATIHLHBIMU?

27. Tlouemy mnepBblii 3aKoH HprOTOHA SBISIETCA CaMOCTOSTEIBHBIM, XOTS Ha
MEePBbIN B3I OH CIEAYET U3 BTOpOro 3akoHa HerotoHa?

28. Urto Takoe cuia? KakoBwl cienctBus aercTBus cuibl? Kak usmeputs cuiry?
Kak cymmupyroTcst cusbl?

29. UYro Takoe macca? Kak wm3meputrh maccy? B dyem 3akirodaercsi CBOMCTBO
AJIUTUBHOCTHA MacChI?

30. Urto Ha3pIBaeTCSI HMMITYJIHLCOM MaTEPHAIBHOW TOYKH W HMITYJIBCOM CHCTEMBI
MaTEepUAIIbHBIX TOYEK?

31. CdopmymupyiiTe OCHOBHON 3aKOH JTWHAMHKH JJISI MaTePUATBLHON TOUKHA W JUISI
CUCTEMbl MAaTEPUAIIBHBIX TOUEK.

32. Kak 3anucarh ypaBHEHHUE ABMKCHUS TEJIa B BEKTOPHOU U CKAIIIpHOU popme?

33. Cdopmymupyitite III 3akon HproToHa B ¢opme paBeHCTBa JEUCTBHUS W
MPOTUBOACHCTBHS.

34. Tlouyemy IPUHIMI OTHOCUTEIHHOCTHU SABJISETCS MOCTYJIATOM?

35. Kakue cuctembl OTCUYETa Ha3bIBAIOTCA HEUHEPIIUATIbHBIMU?
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36. Uemy paBHa M KakK HampasJieHa IIEHTPOOESKHAS CHIIa UHEPITUN?

37. CdopmynupyiiTe yclIOBUS paBHOBECHS Tella OTHOCUTEIHLHO PABHOMEPHO
BpAILAIOIIENCs HEUHEPLIMAIbHON CUCTEMBI OTCUETA.

38. Uro Ttakoe cuina Kopuonuca? Korma ona Bo3nukaer? Kak omnpenenuth ee
HaIlpaBJICHUE U BEIUYUHY?

39. Urto Ha3bIBaeTCSI MOMEHTOM CHUJIBI (BEIMYMHA, HAIIpaBJieHue)?

40. CdopmynupyiiTe OCHOBHOM 3aKOH JIMHAMMKH JJIS BPAIATEIbHOTO JIBHXKEHHUS.

41. Yemy paBHa KMHETHUECKas SHeprus Bparatomierocs tena? Chopmynupyiite
teopeMy Kénura.

42. Uto Ha3bpIBaeTCsl MOMEHTOM HMIyjbca MarepHaibHOM Touku? KakxoBa ero
BEJIMYMHA U HanpaBjieHue?

43.  Urto Ha3pIBAaETCSI MOMEHTOM MMITYJIbCA TBEPIOTO Teja?

44. Omnpenennte MOMEHT UMITYJIbCA MaTEPUATBHON TOYKA MAacCOM m, IBUKYILIEUCS
CO CKOpPOCTBIO

45.  Yrto Ha3bIBae€TCA UMITYJICOM MATEPUATLHON TOUKU?

46. Cdopmynupyiite Il 3akon HetoToHa B IMITy TbCHOM (hOpMe /JIsi CUCTEMBI Tell.

47. Yrto Ha3pIBaeTCA MMITYJIbCOM CHUIbI? KakoBa CBSI3b MEXKIy WMITYJIbCOM CHIIBI U
M3MEHEHNEM MMITYJIbCa TeJa, HA KOTOpPOe OHa JaercTByeT? PaccMorpure 2 ciyyas:
cuJia HEM3MEHHA; CUJia MEHSIETCSl CO BpPEMEHEM.

48. CdopmynupyiiTe 3aKOH COXpaHEHHS UMITYJIbCA CUCTEMBI TEJT U OTACIBHBIX €T0
MIPOEKIMH.

49.  Yro HazbIBaeTCa pabOTOMN CHIIBI?

50. [I'py3 mozaBemieH K HEPaCTSLHKUMON HUTH U OTTSHYT B CTOPOHY OT IOJIOKEHHUS
paBHOBecus Ha yroia o. Kakwme cwmibl npeiictByror Ha Tpy3? Kakyro paboty
COBEPILAIOT 3TU CUJIbI HA ITYTH JIBXKEHUSI €r0 K MOJIOKEHUIO paBHOBECHA?

51. Kakue cuiabl Ha3pIBalOTCA KOHCepBaTUBHbIMU?  HekoHcepBaTHUBHBIMU?
[IpuBenuTe NpUMEPBHL.

52. Illap, Haca)KCHHBINA HA KECTKHUM CTEP)KEHb, COBEPIIACT MOJTHBIA 000poT. Kakyro
padoTy IPH 3TOM COBEpILIAET CHUJIA TSHKECTU?

53. Uro Ha3bpIBaeTCsl KMHETHUYECKOM »HEeprueul tena, cucreMsl Ten? Kak cBs3aHbl
MEXly cCOOON M3MEHEHNE KHHETUUECKON 3HEprun U padoTa cui?

54. Yrto Ha3bpIBaeTCs NOTEHIMAIbHOW »Hepruer cucteMbl Ten? KakoBa CBS3b
U3MEHEHHS TOTEHIIMAIbHON SHEPTUU CUCTEMBI C pabOTOM cui?

55.  UYrto Ha3bIBaeTCS MOJHOW MEXaHUYECKON dHEPIUe CUCTEMbI?

56. Kakue nmpuynHBI MOTYT BBI3BaTh M3MEHEHHE IMOJHOM MEXaHHMYECKOW >HEPTUu
CUCTEMBI?

57. CdopmynmupyiiTe 3aKOH COXpaHEHUS MEXaHUICCKON YHEPTHUH.

58. CdopmynupyiiTe OCHOBHOE ypaBHEHHE IWHAMUKHU BpalllaTeIbHOTO JBMKECHUS
TBEpAOro Teia (YypaBHEHHE MOMEHTOB).

59. Cdopmynupyiite 3aKOH U3MEHEHUSI MOMEHTA UMITYJIbCA CUCTEMBI TEJL.

60. CocraBbTe CPAaBHUTEIHHYIO TAOIMIly BEIMUUH U 3aKOHOB JIJIsl IIOCTYIATEIBHOTO
Y BpaIllaTEJIbHOTO JIBUKEHUM.

61. dopmynHupoBKa 3aKOHA BCEMUPHOTO TATOTEHUA. Y CJIOBHUS €r0 TPUMEHUMOCTH.

62. CpaBHeHHME TpPaBUTALMOHHOTO B3aUMOJACHCTBUS C JPYTMMU  BHUJIAMH

B3aUMO/JIEUCTBUMN.
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63. Bprumciaute COOTHOIIEHWE CHIIBI TPABUTAIIMOHHOTO TMPUTSHKEHUS MEXKITY
AIIEKTPOHAMHU K CHJIE UX DJIEKTPOCTATHUYECKOTO OTTAJIKUBAHMUS.

64. PaccuuTaiiTe NOTEHLIMAN TPABUTALIMOHHOTO MOJISI TOYEUHON MACCHI.

65. 3anumurte ypaBHEHUE ABHKEHHUSI UICKYCCTBEHHOI'O CITyTHUKA 3EMIIH.

66. Ot yero 3aBUCHUT BEJIMUMHA YCKOPEHHS CBOOOIHOTO MajAcHuUs?

67. Uemy paBHa TOJIHas MEXaHMYECKash HHEPIrHs JBIKYIIETOoCcsS 10 OpoOuTe
MCKYCCTBEHHOT'O CITyTHUKA 3eMJIn?

68. Paccumraiite 1, 2 1 3 KOCMUYECKHUE CKOPOCTH.

69. 3anumure ypaBHEHHE TAPMOHUYECKOTO KOJI€0aTETLHOTO ABUKCHUS.

70.  OObsicHuTe (PU3NYECKUA CMBICT TMapaMeTPOB KOJCOaHUS: aMIUIUTY/IbI,
NepHoJia, 9aCTOTHI.

71.  Yto takoe ¢a3za konedbanus? Kak ¢aza konedaHusi 3aBUCUT OT BpEMEHU?

72. B kakux eIMHHIIAX U3MEPSIETCS pa3HOCTh (a3 ABYX KoJeOaHMit?

73. B dewm 3akmovaercs rpadudecKoe IpecTaBiIeHne KoacOanmii?

74. Ot 4dero 3aBUCHUT aMIUIMTYa U HadalibHas (pa3a pe3yJbTUPYIOIIETO KoJeOaHus,
SBIIIOIIETOCS CYMMOH  JBYX CHHXPOHHBIX CKAJIAPHBIX TapMOHHYECKHUX
KOJICOaHMi1?

0) Bompocsl s caMONOATOTOBKH 10 MOJIEKYJSPHOW _ (U3UKH M
TepmoauHaMuku (11 Moysb):
UYT0 Ha3bIBAIOT TEPMOJMHAMUYECKON CUCTEMOM?
UYT0 Takoe COCTOSIHHE TEPMOJAHMHAMUYECKON CHCTEMBI?
Kakoii Habop mapamMeTpoB OINpeaensieT COCTOSIHUE CUCTEMBI?
Kakas TepmomHaMuydeckasi CUCTeMa SIBJISIETCS. OJTHOPOTHOM ?
Kakas TepmoimHaMuueckasi CUCTeMa Ha3bIBAE€TCS PAaBHOBECHOM ?
UTto Takoe MakpOCKOMUYecKas cucrema?
Kakue TpymHOCTH BO3HUKAIOT TMPH OMUCAHUHW MaKPOCKOMHMYECKOW CHUCTEMBI
MEXaHUYECKUMH METOAaMu?
Kakue mapamMeTpbl CUCTEMBI Ha3bIBAIOTCS MaKPOCKOITHYECKHMHU?
Q. Kakune mapameTpbl CUCTEMBI Ha3bIBAIOTCS MUKPOCKOITHYSCKUMU?
10. Kak monyuuTh 3HAYCHUS MaKpPOCKOMUYECKHUX IapaMeTPOB, €CIU HW3BECTHBI
MHUKPOCKOITMYECKHUE TTapaMeTPhI?
11. B 4ém cocTouT METO]T CPETHECTATUCTUIECKOTO CPETHETO?
12. Kakwue cucTeMbl Ha3bIBAIOT KBA3U3aMKHYTHIMHU U KBa3MHE3aBUCUMBIMU?
13. Kakumu napameTrpaMu XapakTEPU3yeTCs] COCTOSHUE CTATUCTUYECKON CUCTEMBI?
14.  Yto Takoe SHTpOMHUS B CTATUCTUYECKON (pru3nke?
15. Kak BBIUMCISETCS DHTPOIHUS B CTATUCTUYECKOH (hr3uke?
16. Kakum ycrnoBusiM yIOBIETBOPSIET CTATUCTHYECKAS SHTPOIIHUS?
17. Kak cBsizanbl MeXxay cOOOM PHEPTHUS, YHTPOIUSA U TeMIiepaTypa’?
18. Kakumu cBoiicTBaMu 00J1aaeT MOJICh "HIeaTbHBIN ra3z"?
19. Yemy paBHa cpenHeKBaapaTHUHAs CKOPOCTh V *?
20. Yemy paBHa cpellHASI KHHETUYECKast SHEPTUsl & aroma’?
21. Kak Beirnsaaut popmyna bonbiimana?
22. Kak BBIMISAUT pacnpejaesieHne MakcBemia 1o KOMIIOHEHTaM CKOpOCTel
MOJIEKYJIbI?

No ko E

0o
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23. Uto Takoe cTemneHu CBOOOIbI?

24. Yto TaKo€e YHUCIO CTEIEHEN CBOOOIbI?

25. B uéM cocTOUT cojepX aHUE TEOPEMbI O PaBHOPACIPEICICHUN SHEPTUU II0
CTEIeHsIM CBOOOBI?

26. B uém ocoOeHHOCTHU cTeneHel CBOOOIBI KOJIE0ATEIbHOTO IBUKEHUS?

27. Kak BBITJISAIUT BhIpaXXE€HUE JIJIsl OOIIIETo YKcia cTeneHe cBoOoIb1?

28. Uto Ttakoe koHcTaHTa bonbimana?

29. IlepedncnuTh OCHOBHBIC MOHSATHUS TEPMOIUHAMUKH.

30. IlepeuncnuTh OCHOBHBIC TEPMOJIUHAMHYECKHUE TTAPAMETPhI COCTOSHUS Tea.

31. Jlath ompenenieHue TEIIOTHI.

32. Jlath ompeneneHre KOJIUYECTBA TETUIOTHI.

33. Kak onpegensiercs remneparypa?

34. UYrto Takoe aOCOMIOTHAS U SMIIMPHUUICCKAsT TeMIIEPaTyphl?

35. Uro Takoe TepMOIMHAMHUYECKas IIKala, B 4éM e€ OTIMYHEe OT BCEX
JIPYTUX TEMIIEPATyPHBIX IIKAJT?

36. Uro Takoe ypaBHEHHE COCTOSIHUS?

37. Kax BBITISAUT ypaBHEHHUE COCTOSHUS HI€aTbHOTO ra3a?

38.  Urto Takoe TepMOIMHAMHUYECKH mpoiiecc?

39.  Kakoii mporiecc Ha3bIBaIOT PABHOBECHBIM?

40. MoXHO 1 paBHOBECHBIHN MPOIIECC CYUTATH OOPATUMBIM?

41. Jlats popmynupoBky O - Hayary TEPMOJUHAMUKH.

42.  Jlath GopMynHpoBKY | - HaUaIy TEPMOJAUHAMHUKHU.

43.  Jlath GOpMYIHPOBKY 2 - HaYaIy TEPMOJIUHAMHUKHU.

44.  Jlath GOpMyIHPOBKY 3 - HaYaIy TEPMOJIUHAMUKHU.

45.  JlaTh omnpezeneHre BHYTPEHHEH SHEPTUU UIeaIbHOTO rasa.

46. Kak onpenensieTcst aeMeHTapHas paboTa B TEPMOJIMHAMHUKE.

47. Yro o3HaA4aeT, 4YTO M3MCHECHHE BHYTPCHHEH SHEPTHH SBIISCTCS TOJTHBIM
muddepennmamom?

48. Kak BHIIIAOUT TIEPBOE HAYAJIO TEPMOJMHAMHKH ISl HM30XOPHYECKOTO
npoiiecca?

49. Kak BHTIAIUT TIEPBOE HAYAIO TEPMOAMHAMUKH [IJII  W300apHUECKOTO
npoiiecca?

50. Kak BBHITISOUT TEpPBOE€ HAYajlo TEPMOJAMHAMHUKUA JUISI H30TEPMHYECKOTO
npouecca?

51. Kak BBIINIAOUT TME€pBOE HAYalo TEPMOJMHAMHUKU [JIs aauadaTH4ecKoro
npouecca?

52. UYemy paBHa paboTa B ©30TepMHUUYECKOM Tpoliecce?

53. UYemy paBHa paboTta B ©300apuiyeCcKOM Mpoiecce?

54. Yemy paBHa pabota B ajjmabaTHYECKOM Mpoiecce?

55. Uemy paBHa paboTa B H30XOpUUYECKOM Ipoiiecce?

56. Kaxoil TepMoguHAMUUECKHI MTPOLIECC HA3bIBACTCS LIMKINYECKUM?

57. Kak BBITJISIAUT MOJENH TETIOBOM MAIlIMHBI?

58. Yewmy paBeH K03h(OUIMEHT MOJIE3HOTO ACHCTBUS TEMIOBONW MAITUHBI

59. Yemy paBeH K03h(OUIMEHT MOJIE3HOTO ACUCTBUS XOJIOUILHON MAIIIUHbI?

60. Uemy paBeH K03 (HUIIUEHT MOJIE3HOTO AeUCTBUS 1uKIiIa KapHo?
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61.
62.
63.
64.
65.

=

10.
11.

12.
13.

14.

15.

Urto takoe nukn Kapuo?

Uro Takoe TepMOAMHAMUAYECKAS SHTPONUs?

Uro Takoe CBsI3aHHAS YHEPTUS?

HamnucaTe BbIpaxkeHue Jj1s1 CBOOOHOM SHEPTHH.

B 4éM coCTOMT CBSI3b TEPMOAMHAMHYECKOW M CTATUCTUYECKOW SHTPOIMU U B
YéM CTAaTUCTUYECKHUI CMBICII BTOPOIO Ha4ajia TEPMOJUHAMHUKHU.

8) Bonpocwt ons camocmosamenvnoit pavomut no r1ekmpuuecmey(11l mooyan):

Kpatko omnummuTte cnoco0 BBIUKCICHHUS KYJIOHOBCKOM CHIIBI MEXIY JBYMS
NPOTSKEHHBIMU 3aPSKEHHBIMU (PU3UYECKUMU TEIAMH.

KakoBa pasmepHocTh kKo3(pduuumenta nonsipuzyemoctu? KakoB ero ¢usu-
YECKHUI CMBICH?

N300pa3ute KapTUHY SKBUIIOTEHIUAIBHBIX JTUHUN 3JEKTPOCTATUYECKOTO TOJIS
JUISL CIEAYIOIINX pacrpeeseHui 3apsiao0B:
a) DJIEKTPUYECKUN JUIOIb; 0) cucTeMa JABYX TOYEYHBIX 3apsj0B; B)  CHUCTEMa
JIBYX PaBHBIX OTPUIIATEIBHBIX 3aPsI0B; 1) TUIOCKUI KOHJEHCATOP.

OO®bscHuTe (Ha NpUMepe OJHOPOJHOTO TMOJIs), MOYeMy HaINpsKEHHOCTb
ANIEKTPUUYECKOTO TOJIS HAMpaBjieHA B CTOPOHY HAMOBICTPEUIIEro yObIBaHUS TO-
TEHIIMAJIA.

B dem 3akmiouaercs meTonm 3neKTpocTaTHueckoi 3amuThl? Ha kakom ¢u-
3UYECKOM SIBJICHUH dTOT METOJ OCHOBaH?

Kakoit ¢usnuecknii cMBICT BKJIAJBIBACTCS B TOHITHE CTOpOHHMX cui? ['ae
JNEUCTBYIOT 3TU CUJIbI?

Kaxko#i ¢puszmueckuit cmbica BkiaasiBaeTcs B morstue JJ]C? Kak MoxeT ObITH
n3mepena DJ[C b6araperiku?

2) Bonpocwt 0na camocmosimenvroil padbomol o MAZHEMUIMY &

N300pa3ute KapTUHY JMHUA MAarHUTHOM WHAYKIIUW IS CIEAYIOIIUX IIpo-
BOJIHUKOB C TOKOM 1 ITOCTOSIHHBIX MAarHUTOB:

(a) mpsIMOJIMHEHBIN MarHuT, (0) Kpyropas pamka, (B) cosieHou, (T) 3eMJs.

UeM BUXpPEBOE MOJIE OTIANYAETCSA OT MOTEHIHATBLHOTO?

[Touemy 3apsKeHHBIC YACTHUIIBI ABUTAIOTCS B MATHUTHOM TI0JI€ TIO CIIUPAJIH?

B uyeM cxoacTBO wmaM  paziMuMe MEXJIY TOKOM MPOBOJUMOCTH U
WHTYKIIMIOHHBIM TOKOM?

KakoBa kauecTBeHHas CBsI3b npaBuia JIeHI1a ¢ 3aKOHOM COXPaHEHHUS SHEPTUN?

[TouemMy mepeMEHHBIN SJICKTPUYECKAN TOK MPOXOJIUT MO LEMH, COACPIKAIIUN
KOH/JICHCATOp, a MOCTOSHHBIN HE TPOXOIUT?

Uto HOBOro HaONMIOMAETCS B BBIPAKCHUU I IUPKYJSIHH BEKTOpa
MarHUTHONW WHIYKIIMW 10 3aMKHYTOMY KOHTYpPY (3aKOH IOJHOTO TOKa) B TOM
cllyyae, KOrja B IMPOCTPAHCTBE BO3HUKAET MEPEMEHHOE AJCKTPUYECKOE ToJie?
CrnenctBueM KakuX SKCIEPUMEHTOB IMOSBISETCS HEOOXOJAMMOCTh BBEICHUS JI0-
MMOJTHUTEIBHOTO cJIaraeMoro?

B cxonctBo M B UeM paziuyue MEXIy TOKOM IPOBOJUMOCTH M TOKOM CMe-
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16.

17.

18.

19.

20.

21.
22.
23.
24,

25.

HICHUS?
Kakne skcnepuMeHTaJbHbIE 3aKOHBI JJIEKTPUYECTBA M MarHeTu3Ma JIETJIH B
OCHOBY CHUCTEMBI YpaBHEHU MakcBesnna?
0) Bonpocwt dna camocmoamenvnoii pabomut no onmuxe (1N mooys):

CocraButh Tabnuny "Knaccudukamms DM no auanazoHam". VYkazaTb
Ha3BaHUE JMAIla30HA, AJIUHBI U YaCTOThl BOJIH MAIla30HOB, XapaKTep AEWCTBUS
Ha )KUBBIE OPraHu3Mbl'".

UeMm omnnuarorcs DM BOJIHBI, M3Iy4a€Mble aHTEHHOW Pajuo MepenaTdyuka, 1
CBETOBBIE BOJIHBI, U31y4a€MbI€ CHJIbHO HATPETHIM TEJIOM?

Uto Takoe MoHOoxpomaTtuueckas DM BosiHbI? UTo Takoe myinHa BosHbI? Kak
IUJIMHA BOJIHBI CBs3aHa ¢ yvacTtoToii? B uyem 3akimrouaeTcs CBOWMCTBO
nonepeyHocty M BosIH?

BriBectu opmynbl 1Sl IIIOTHOCTH SHEPTUH DJIEKTPUUECKOTO U MAarHUTHOTO
OM BOJIHBL.

B uem 3akitovaeTcst npuHUUN GOoTOMETpUN?

B uem 3akntouaercs ¢uznonoruueckas ocHoBa GpoToMeTpun?

UTo TaKOE KOrE€pEHTHBIE U HEKOTEPEHTHbIE DM BOJIHBI?

B makcumymax uHTEephEpEeHIIMOHHOW KapTHHBI OT JBYX HCTOYHUKOB OCBe-
HIEHHOCTh BYETBEPO MOJKET IMPEBBINIATh OCBEMIEHHOCTh, CO3[JaBAEMYIO0 OIJHUM
VMCTOYHUKOM. HeT nu 31ech HapylIeHHs 3aKOHA COXPAHEHUS SHEPTUN?

[TpuBeauTe mpumepsl MO HAOMIOIEHHUIO UHTEPPEPEHIMH CBETa Ha OCHOBE
MPUHITATIA pa3aesieHus] (PPOHTA BOTHBI.

e) Bonpocwl 01s camocmoamenvioi paoomsl RO amoMHOU U A0EPHOU hu3uKe :

1. TennoBoro n3myueHusi. AOCOITIOTHOE YEPHOE TEJO.

2. 'mnoresa kBantoB [Inanka. [ToctositHuas [1nanka h.

3. ®oToHHass (KOpHyCKyJisipHas) Teopus cBeta. B dyem 3akioydaercs
dboTornekTpudeckuit 3P hexT?

4. ChopMmynupoBaTh TPU OCHOBHBIE 3aKOHBI (HOTOdh(PEKTa, YCTaHOBJICHHBIC
HKCIEPUMEHTATILHBIM ITyTEM.

5. UYrto Takoe pabora Bbixoaa anekTpoHa? HamucaTh u 00BACHUTH GopMyiy
DUHIITENHA.

6. KopryckyisspHO-BOTHOBOH Iyaliu3M.

7. Kakoii ciekTp Ha3bIBaeTcs JuHeuateiM? O0001eHHas ¢popmyna banpmepa.

8. Iloctrynatel bopa. B uem mpotuBopeure mocrynatoB bopa ¢ kiaccuyeckoi
MEXaHHUKON U TEpMOJANMHAMUKON MakcBemna?

9. Dueprus atoma. [IpaBuiio KBaHTOBaHMUS.

IIpuMepHbIe TeMBbI pepepaToB N0 (PU3UKe

1. Quszuueckue ocnoewvt mexanuxku
N3mepenne kodpduiimenta TpeHus KadeHUsI.
['upockon U ero NPUMEHEHUE B TEXHUKE.
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raSOI[I/IHaMI/I‘-IeCKI/Ie MCTO/Ibl YCKOPCHMUA TCJI.

11. Dnekmpuuecmeo u maznemusm
HN3mepeHne Manbix TOKOB, HAIPSIKEHUM U 3aPSI0B.
MarHuTHbI€ €N B TEXHUKE.
N3mepeHre MOITHOCTY B AJIEKTPUUECKUX LEITAX.
DJIEKTPUYECKHUE TOKU B aTMOC(epe v rpo3bl.
DNEeKTPOMAarHUTHBIE METO/Ibl YCKOPEHUS TElL.
[TpyuHUMIT TEUCTBUS SNEKTPOMATHUTHBIX PEAKTUBHBIX JBUTATEIICH.

111. Dusuka konebanutl u 801H
Henunelinbie aekTprudecKue Uemnu.
Paszpemaromiast cnocoOOHOCTh ONITHYECKUX TIPHUOOPOB.
Jlazepusiit unTepdHEepomMeTp.
Uucnennslt pacuet Audpakiinyi CBETa Ha KPYTJIOM OTBEPCTHH.
PacTpoBbIli 37IEKTPOHHBIA MUKPOCKOIL.
Dddexr Jonmiepa u ero IpuMEeHEHHUE B TEXHUKE.

V. Cmamucmuueckas ¢usuxa u mepmoounamuxa
BrusiHue mrymMmoB Ha TOUHOCTh U3MEPEHUM.
SABnenue nudpdy3un 1 MONEKYJIAPHBIE MYUYKH.
Oe-CreKTPOCKONYs B BAKYYMHOU TEXHOJIOTHH.
[Ipumenenue 3¢ dexron 3eedeka, [lenbThe 1 TOMCOHA B SHEPreTHUECKUX

CUCTCMAX KOCMHUUYCCKUX allllapaToB.

Teopema HepHcra u ee cinencrsus.
Camoopranuzaius B GQU3UYECKUX CHCTEMA

7.3. MeToauyeckne MaTepHAJIbl, ONIpe/Ie/IsIIoNIie MPoleaypPy OlleHUBAHUS
3HAHMI, YMEeHUI1, HABBIKOB U (WJIN) ONbITA IeATEJIbHOCTH, XaPAKTEPU3YIOIIUX
ITanbl (POPMUPOBAHUS KOMIIETEHIMIA.

KpuTepun oieHOK Ha KypCOBBIX 3K3aMeHaxX

B BKSaMeHaHI/IOHHBIﬁ ouieT PCKOMCHAYCTCA BKJIOYATh HC MCHCC 3

BOIIPOCOB, OXBATHIBAIOIIUX BECh MPOWUJICHHBIN MaTepHUall, TAKXKe B OMJIETax MOTYT
OBITh 33J1a4¥ U MPUMEPHI.

OTtBeThl Ha BCe BONPOCHI OleHMBaroTcs Mmakcumym 100 6amamu

Nekuum - Tekywuli KOHMPOAbL BKNIOYAET:

" noceleHne 3aHATUN 10 __6an.
" 3KTMBHOE y4acTue Ha JIeKumAxX 15 6an.
® YCTHbIM ONPOC, TECTUPOBAHME, KOJIJTIOKBUYM _60__6an.

= unap. (noknaabl, pedepathbl) 15 6an.
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Mpakmuka (p/3) - Tekywuli KOHMPOAb BKNIOYAET:
(oT 51 1 BbIWe - 3aueT)

" roceleHne 3aHATUM __10__ 6an.
"  JKTUBHOE y4yacTMe Ha NPaKTUYECKUX 3aHaTuAX 15  6an.

® BbINO/IHEHWE AOMALUHMX paboT _ 15 6an.
"  BbINOJ/IHEHNE CAMOCTOATE/IbHbIX paboT 20 6an.
" BbINO/IHEHNE KOHTPO/IbHbIX paboT _40__ 6an.

dusnyecknuit NpakTMKym - TeKywjuli KOHMpPOsb BKAIOYAET:

(ot 51 u BbIWe - 3ayeT)

" nocelleHME 3aHATUI U HAaNNYME KOHCNEKTa _15__ 6an.

" noNyYeHWe A0oNycKa K BbINOAHEHUIO paboTbl _20__6an.

= BbINO/HEHWNE PaboTbl M OTYETA K HEN _ 25 6an.

= 3a3wmTa nabopaTtopHoM paboTbl _40__6an.
[TpoMeKyTOUHBIN KOHTPOJIb IO TUCIHUILIMHE BKIIFOYACT:

. YCTHBIN onpoc - 60 6amios,

. NUMCBbMEHHAsI KOHTpoJIbHAs padoTa - 30 6amos,

. TectupoBanue - 10 Oamios.

Kpurepuu oueHoK cienyromue:

- 100 6amnoB — cmydenm 2ny6OKO NOHUMAEm NPOUOEHHbIL Mamepual,
omeeuaem 4emKo U 8CeCmMopoHHe, yMeem OYyeHUusamy Qakmol, camocmosmenbHO
paccysxcoaem, — omaudaemcsi  CHOCOOHOCMbIO  00OCHO8bI6AMb  6bl8OObI U
PA3BACHAMb UX 8 NOSUUECKOU NOCIe008AMENbHOCHIU.

- 90 GamnoB - cmyodenm 21YOOKO NOHUMAem NPOUOEHHbIL Mamepuai,
omeeuaem 4emKo U 8CeCmoponHe, yMeem OYeHUsams Gaxmosl, camocmosmenbHo
paccyscoaem,  OMIUYAEMC — CHOCOOHOCMbIO  0DOCHOB8bIBAMb  6bIBOObLL U
PA3BACHAMDb UX 8 JIOSUHECKOU NOCIe008amenbHOCMU, HO 0ONycKaem omoebHble
HEemoYHOCMIU.

- 80 GamnoB - cmydewm 2onybOKO NOHUMAEM NPOUOEHHbIUL Mamepual,
omeeuaem 4emKo u 8CeCmoponHe, ymMeem OyeHusams (Gaxmol, camocmosmenbHo
paccyscoaem,  OMIUYAEMC  CHOCOOHOCMbIO  0DOCHOBbIBAMb  6bIBOObLL U
PA3BACHAMb UX 8 J02UHECKOU NOCIe008AMeNIbHOCMU, HO O0NYyCcKaem HeKOmopvle
ouwubKu 0bwe2o xapakxmepa.

- 70 6a/10B - crmyOenm Xopouio NOHUMAEem NPOUOEHHbIL MaAmepua, HO He
Modicem meopemuiecku 060CHOBbIBAMb HEKOMOPbLE 8blBOOYL.

- 60 OamymoB — cmyoemm omeeuaem 6 OCHOBHOM — NPABUTILHO, HO

uyecmeyemcsi MexaHu4eckoe sayiueanue vamepuaia.
45



- 50 OanymoB - 6 omgeme cmyoeHma UMEIOMCA CYUjeCmBEHHbLe
HeOOCmamKy,  Mamepual  OX6AYeH  «NOJOBUHUAMO», 6  PACCYHCOCHUSX
00NyCcKaromcs OWUOKU.

- 40 OGannoB — omeem cmyoeHma nNpasuieH JUlb YACMUYHO, NpPU
PA3bACHEHUU Mamepuala OONYCKaromces cepbestvle OUUOKU.

- 20-30 6anaoB - cmyodenm umeem obdwee npedcmasiexue 0 meme, HO He
yMeem lo2uiecku 060CHO8AMb CEOU MBICIIU.

- 10 6a/10B - cmydenm umeem aUULb YACMUYHOE NPpedCcmasieHue o meme.
- 0 ban0B — Hem omeema.

OTU KpPUTEPUH HOCSAT B OCHOBHOM OPHEHTHPOBOYHBIA Xapakrtep. Eciu B
ouneTe UMEIOTCS 3a/1a4i, OHU MOTYT OBITh 00JI€€ YETKUMHU.

IIkana nuana3oHa AJiA MepeBoJa PEMTHHIOBOro 0amia B «5»-0ajJbHYI0
cucremy:
«0 — 50» 6amioB — HEYIOBIETBOPUTEIHLHO
«51 — 65» 6anI0B — YIOBIETBOPUTEIHHO
«66 - 85» 6aI0B — XOPOIIIO
«86 - 100» 6am10B — OTIIMYHO
«51 u BhIlIe» OAJIIOB — 3a4eT.

8. IlepeyeHb OCHOBHOWI ¥ [IONMOJHHUTEJbHON Yy4eOHOIl JHUTEpPaATYpBHI,
HEe00X0AMMOii 17151 OCBOCHUS 1M CIUIJIMHBI.
YueOHO-MeTOoAM4YecKoe U MHPOPMAIIMOHHOE o0ecnieueHrne JUCHUIJINHBI:

a) OCHOBHAS JINTEPATypa:
a) OCHOBHAas JiUTeparypa:
1. ®pum C.O. Kypc obmieii ¢pusuku: yueOHuk: B 3-X T. T.2: Dnekrpuueckue u
3JIEKTpOMAarHuTHbIC sBieHus. - U3a. 11-e, crep. - CIIO. [u ap.]: Jlans, 2007.
- 518 c.

2. Xavikua C.D. ®usnueckre OCHOBBI MEXaHMKH : yueOd. mocobue / XalKuH,
Cemén DmMmanyunoBuu. - U3a. 3-e, crep. - CII0. [u np.] : Jlans, 2008. - 754
c.

. Bonbkenmreitn B.C. CoopHuKk 3a7a4 no Kypcy obment ¢pusuku. — M., 1990.

4. I'padosckuii  P.M.  Kypc ¢usuku: [yueb. mnocobue] /I'paboBckuid,

Poctucnap UBanosuu. - Uzn. 11-e, crep. - CII6. [u ap.]: Jlawp, 2009. -
607c.

5. CasenbeB 1.B. Kypc o6mieit ¢pusuku: B 3-x T.: yueonuk. T.1-3. - 10-e u3zn.,

ctep. - CIIO. : Jlans, 2008. - 496 c.

6. Hukepo B.A. ®dusuka. CoBpeMeHHBIH Kypc [DIEKTPOHHBIN pecypc] :

yueOHuk / B.A. HukepoB. — DIEKTpOH. TEKCTOBbIE NaHHbIe. — M. :

w
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JamxoB u K, 2016. — 454 ¢. — 978-5-394-02349-1. — Pexkxum nmoctyma:
http://www.iprbookshop.ru/14114.html
7. Hukepos B.A. ®u3unka ans sy3oB. MexaHUKa U MoneKkynspHaa ¢usnka

[9nekTpoHHbIN pecypc] : y4ebHMK / B.A. HUKepoB. — INEKTPOH. TEKCTOBbIE
AaHHble. — M. : JawkosB n K, 2015. — 136 c. — 978-5-394-00691-3. —
Pexkum poctyna: http://www.iprbookshop.ru/14630.html

8. Boicouknn M.N. CoBpemeHHOe cOCTOAHME OU3MKU INEMEHTAPHbIX YacTu,
[SneKTpoHHbIN pecypc] : Kypc nexkumn / M.U. BbICOUKMIA. — DNEKTPOH.
TeKcToBble AaHHble. — M. : U3patenbckun gom M3U, 2015. — 59 c. —
978-5-383-00949-9.

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

0) 10MOJIHUTEILHAS JIATEPATYPA:

1. KanamawkoB H.II. ®dusuka: MHTepHeT-TecTHpoBaHUE O0a30BBIX 3HAHWM :
[yue6. mocobue] / Kamamuuko, Hukoumaii [TaBnosuy, H. M. KoxxeBHUKOB. -
CIIO. [m nmp.] : Jlans, 2009. - 149,[11] c.

2. 3ucman I'.A. Kypc o6meit ¢usuku : B 3-x T.. yueb. mocodbue. T.2:
DnextpudecTBO B MarHetusMm / 3ucman, ['upm Abpamosuy, O. M. Togec. -
7-e u3n., crep. - CII6.: Jlann, 2007. - 352 c...

3. Hukepos B.A. ®u3smka ana By3oB. MexaHMKa M MoneKkynspHas ¢U3MKa
[9neKkTpoHHbIN pecypc] : y4ebHUK / B.A. HUKepOB. — DNIEKTPOH. TEKCTOBblE
AaHHble. — M. : Jawkos u K, 2015. — 136 c. — 978-5-394-00691-3. —
Pexkum pocrtyna: http://www.iprbookshop.ru/14630.html
4. MarpimeB A.A. AtomnHas ¢usuka. Tom 1 [DnextpoHHEIN pecypc]

yuebHOe  mocobue / A.A. MaTbliieB. — DIIEKTPOH. TEKCTOBBIE JaHHbIC.
— CIIO. : Cankr-IlerepOyprekuii monurexuuueckuid yuusepeuteT Ilerpa
Benukoro, 2014. — 531 ¢. — 978-5-7422-4209-3. — Pexum pocrtyna:
http://www.iprbookshop.ru/43939.html
9. Ilepeuenb pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHUKAMOHHONH CeTH
«HTEpHET», HEOOXOTUMBIX /IJI1 OCBOECHHS M CUMILTUHBI.

1. ®enepanbHbiii mopran «Poccuiickoe odpazoBanue» http://www.edu.ru/

2. ®enepanbpHOE XPpaHUJIHIIE «Engunast KOJIICKIIUS UG POBBIX
oOpa3oBaTelIbHBIX pecypcoB» http://school-collection.edu.ru/

3. Teopernueckue cBeAeHus 1o ¢GU3UKE U TMOAPOOHBIE  PELICHUS
JIEMOHCTPAIIMOHHBIX BapUAHTOB TECTOBBIX 3a/laHWM, MPEACTABICHHBIX Ha
caiite PocakkpenarenrctBa (www.fepo.ru).

4. Owusuka [DnexTpoHHbIN pecypc]: ped. xypn. BUHUTHU. Ne 7 - 12, 2008 /
Bcepoc. un-T Hay4. u TexH. uapopm. - M.: [U3n-so BUHUTH], 2008. - 1
aekTpoH. ont. auck (CD-ROM). - 25698-00.

Poccwmiickuii mopran «OTkpeIToro oopasoanms» http://www.openet.edu.ru
. Caiit o0pa3oBaTenbHBIX pecypcoB JlarrocyHuBepcuteTa
http://edu.icc.dgu.ru

o o
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http://www.edu.ru/
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7. NndopmanmoHHsle pecypchl HayuyHol Oubmmortexku [larrocyHuBepcurera
http://elib.dgu.ru  (moctym uepe3 1iarpopmy HaydHoit 31meKTpOHHOM
oubsmorexu elibrary.ru).

8. denepaybHBIi HEHTP 00pa3oBaTEeNHLHOTO 3aKOHO/IaTeJIhCTBA.
http://www.lexed.ru

www.affp.mics.msu.su
9. Ilepeuenb pecypcoB HHPOPMANHMOHHO-TEJIEKOMMYHUKAIMOHHONH CeTH
«HTepHET», HEOOXOAUMBIX /ISl OCBOCHHUS JUCHHUILINHBI.

9. ®enepanbubiit mopTan «Poccuiickoe oopazoBanue» http://www.edu.ru/

10.Denepanbhoe XPpaHUJIHILE «Enqunas KOJUIEKLUS T (HPOBBIX
oOpazoBatenbHbIX pecypcoy http://school-collection.edu.ru/

11.Teopetnueckue cBeneHuss 10 (U3UKE U  TOAPOOHBIE  pEIICHUS
JIEMOHCTPAIIMOHHBIX BapHUAHTOB TECTOBBIX 3aJaHUM, MPEACTABICHHBIX Ha
caiite PocakkpenarenrctBa (www.fepo.ru).

12.®wusuka [Dnexktponuslii pecypc]: ped. xypan. BUHUTU. Ne 7 - 12, 2008 /
Bcepoc. uH-T Hayd. u TexH. uHpopMm. - M.: [U3n-s0o BUHUTH], 2008. - 1
anekTpoH. ont. guck (CD-ROM). - 25698-00.

13.Poccwuiickuii moprai «OTKpsITOro 00Opa3zoBanus» http://www.openet.edu.ru

14.Caiirt o0Opa3oBaTeIbHbIX pecypcoB JlarrocynuBepcurera
http://edu.icc.dqu.ru

15.ndopmarimonnsie pecypchl HaydHoM Oubmmorteku JlarrocyHuBepcuTeTa
http://elib.dgu.ru  (moctynm wuwepe3 matpopmy HayuHoil >1IeKTPOHHOMN
oubnuotexu elibrary.ru).

16.DenepanbHbIii LEHTP 00pa30BaTeNbHOTO 3aKOHOJATENbCTBA.
http://www.lexed.ru

17.  www.affp.mics.msu.su

10.MeToanyecKkue yKa3aHus sl 00y4AIOIIUXCH M0 0CBOCHHUIO TUCUMILIMHBI.

Bun yueOHbIX Opranu3anus J1eITeIbHOCTH CTYI€HTa
3aHATUH
Jleximst  |Hanumcanme — KOHCmekTa — JEKIMM:  KpaTKO,  CXEMaTUYHO,

MOCJIEIOBATEIbHO (PUKCUPOBATH OCHOBHBIE IMOJOXKEHHUS, BBIBOIbI,
bopMyIMpOBKH, O00OOIIEHUS; TOMEYaTh BaXKHBIE  MBICIH,
BBIJICTISITh KJIFOYEBBIE CJIOBa, TepMHUHBLI. [IpoBepka TEpMUHOB,
MOHATUH C TOMOLIBIO SHIMKIIONEANM, CIIOBAPEH, CIIPABOYHUKOB C
BHITTUCHIBAHUEM TOJKOBaHMN B TeTpagb. OO003HAYUTH BOIMPOCHI,
TEPMUHBbI, MaTepUaJl, KOTOPBI BBI3IBAECT TPYAHOCTH, IOMETUTH U
MONBITaThCA HAWTH OTBET B PEKOMEHIyeMou sureparype. Ecmu
CaMOCTOSITEJILHO HE yAaeTcs pa3o0paThCs B MaTepuaie, HeoO-
XOIMMO Cc(hOPMYIUPOBaTh BOMPOC M 3aJaTh NPENOJaBaTENO0 Ha
KOHCYJIbTAIIMH, HA TPAKTUYECKUX paboTax.

[TpakTuyecku |[IpopaboTka paboueil mporpaMmbl, yaeisis 0co00e BHUMaHHE
€ 3aHATHS |UeJISIM M 3aJa4yaM CTPYKTYpE W COACPKAHUIO JIUCUUIUINHBI.
KoHcriekTupoBanne MCTOYHUKOB. PaboTa ¢ KOHCIEKTOM JICKIIWMA,
MOATOTOBKA OTBETOB K KOHTPOJBHBIM BOIIPOCAM, MPOCMOTP
pPEKOMEHyeMOl JUTepaTyphl, paboTa C TekcToM. Pemenue
pacueTHO-rpaUUECKUX 3aJJaHul, pelIcHrEe 3aa4 10 aIrOPUTMY U
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JIp.

Pepepar  |[Tonck JUTEpaTyphbl 51 COCTaBJICHUE oubnuorpaduu,
WCIIOJIb30BaHME OT 3 70 5 Hay4HbIX paldOT, U3JI0KEHHE MHEHUS
aBTOPOB M CBOEr0 CYXJEHHS TI0 BBIOPAaHHOMY BOIIPOCY;
U3JIO)KCHHE OCHOBHBIX AacmeKkToB TmpoOiembl. Kpome Toro,
MPUBETCTBYETCS TOWCK uWHMopMmanuu 10 Teme pedepara B
HUuTepHere, HO C 0053aT€TbHON CCHUIKOM HA WCTOYHHK, U
nmojpasyMeBaeTcsi HE TpocTas KOMIWIAIMS —MaTepuaia, a
CaMOCTOsITENIbHAS, TBOpYECKas, aHaJlWTH4YecKas pabora, ¢
BBIpaKEHHEM COOCTBEHHOTO MHEHHS I10 pacCMaTpPUBAaeMOM TeMe U
IPaMOTHO CIIeJTaHHBIMU BBIBOJAMU 51 3aKJIFOYEHUEM.
(O3HaKOMUTBCS CO CTPYKTYpOH 1 oopMiIeHHEeM pedepara.
[TogroroBka k |[Ipy moAroToBKEe K SK3aMEHY HEOOXOIUMO OPHUEHTUPOBATHCS Ha

DK3aMEHY |KOHCHEKTHI JICKIINH, PEKOMEHIYEMYIO JIUTepaTypy U Jp.

CamocTosiTesibHAsi pad0oTa CTYJIEHTOB peajin3yeTcs B BUjae:

MOJIFOTOBKU K KOHTPOJIBHBIM paboTaM;
MOJATOTOBKU K CEMHUHAPCKUM (IIPAKTHYECKUM) 3aHATHUSM;

odopmiieHUs JTabOpPaTOPHO-TIPAKTHYECKUX PAOOT (3armojHeHue TaOJull,

pelieHue 3a7a4, HalluCaHue BHIBOJIOB);

o BBINIOJIHEHUSI MHAMBUAYaJIbHBIX 33JaHUM 1O OCHOBHBIM TeMaMm
JUCITUTITUHBI,

o HanucaHue pedeparoB no npoodiemam AucuUIIuHb "dusnka atoma".

e 00s13aTeNbHOE MOCEIICHHE JIEKIMI BEAYIIEr0 MPenoaBaTelis;

® JIGKIIMM — OCHOBHOE METOJUYECKOE PYKOBOACTBO TMpPU U3yUYEHHUU
AUCLMIUTAHBI, HauOoJee ONTUMAIbHBIM 00pa3oM CTPYKTYPHUPOBAHHOE H
CKOPPEKTUPOBAHHOE Ha COBPEMEHHBIN MaTepHal;

® B JIEKIIMU TITyOOKO U MOAPOOHO, apryMEHTHUPOBAHO M METOAOJOTHYECKH

CTPOTO paccCMaTPUBAIOTCS TJIaBHbIE IPOOJIEMbI TEMBI;

e B JIGKIIMA JAIOTCS HEOOXOAMMBIC pa3HbIe MOAXOAbl K HCCIEAYEMbIM
npodyiemMam;

® [I0JIFOTOBKY U aKTHUBHYIO pabOTy Ha Ta0OPATOPHBIX 3aHATHUSAX;

® T[OATOTOBKA K JAOOPATOPHBIM 3aHATHUAM BKJIIOYAET MPOPAOOTKY MaTEPHUAIIOB
JeKUUH, peKOMEHI0BaHHOM yueOHOM TUTepaTyphl.

11.ITepeyenr  MHPOPMANMOHHBIX  TEXHOJOIMHd, HMCIOJb3yeMbIX IPH
OCYLIECTBJICHMH 00pa30BaTeJIbHOIO Ipouecca Mo AUCHMIUVIMHE, BKJIKOYas
nepeyeHb NMPOrpaMMHOI0 odecnedyeHUuss W HHGOPMANMOHHBIX CIHPABOYHBIX
CUCTEM.

UreHne JeKUMM C UCIOJb30BAHUEM MYJIBTUMEIUUHBIX IPE3CHTALUN.
Hcnonp30BaHne aHUMHAPOBAHHBIX MHTEPAKTUBHBIX KOMIIBIOTEPHBIX JEMOHCTPALIAMA
Y NIPAKTUKYMOB-TPEHHUHTOB 110 PALY Pa3AeIOB JUCIUIIINHBI.

12.0nucanne MaTepUAJbHO-TEXHUYECKOH  0a3bl, HeOOXOAMMOM  JJIsi
OCylLeCTBJIEHHSI 00Pa30BATEJIBLHOIO MpoIecca Mo JUCUHUIINHE,
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e 3aKperuieHHe TEOPETHYECKOTO MaTepHayia U MPUOOPETeHHE MPAKTHUYCCKUX
HABBIKOB MCTIOJIB30BAHUS amlmapaTyphl IS MPOBEPKU QU3HUECKUX 3aKOHOB
obecnieunBaeTcs jabopaTopusiMu (HU3NUECKOTO MTPaKTHUKyMa — 2 J1a0.

e [lpu mpoBeacHUM 3aHATUN UCIHOJIB3YHOTCS KOMIIBIOTEPHBIE — KJIACCHI,
OCHAIIEHHBIE COBPEMEHHON KOMIIBIOTEPHOU TEXHUKOM.
e [Ipy W3JIOXKEHNH TEOPETUUYECKOTO MaTepuaja HCIOIb3YETCs JIEKIMOHHBIN

3aJl, OCHAIIEHHBIH MYJIbTUMEINA TMPOCKIIMOHHBIM OO0OPYJIOBaHHEM U
MHTEPAKTUBHOU JOCKOM.

CocraBurens: ['acanoBa P.H., kana.pu3.-maT.HayK, TOUEHT Kadeapsl

dbusznyeckoit snekTpoHuku Y.
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