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BBEJIEHUE

Metoauyeckre peKOMEHJAuKu sl 00y4aroluXcsi MO0 OCBOCHUIO JUCIHU-
iuHbl «O01as usnka» (peKOMEHYEMbIN PEKUM U XapakTep yueOHOU paboThl, B
TOM YHCJI€ B YACTH BBITIOJTHEHUS CAMOCTOSITEIbHON pabOThl) — KOMILJIEKC PEKOMEH-
JAlWi 1 pa3bsICHEHUHN, MO3BOJISIOMINN 00yUYalOIMKUMCsl ONTUMAIILHBIM 00pa3oM op-
raHU30BaTh MPOLECC M3YUYEHHUS KaK TEOPETHUECKOro y4yeOHOro Marepuaia JuCLu-
IUTMHBI, TaK U MOJITOTOBKU K MPAKTHYECKUM 3aHATUSIM U/UIN J1a00paTOpHBIM pado-
TaM, B TOM YHCJI€ TIPOBOJUMBIM C MCIIOJIb30BAHHEM AKTHUBHBIX U MWHTEPAKTHUBHBIX
TEXHOJIOTUH 00yUYeHUSI. .

Heab AMCHMIVIMHBI — cHOPMHUPOBATH Y CTYICHTOB €IUHYIO, CTPOMHYIO, JIOTHYECKH HETIPO-
TUBOPEUYUBYIO (PU3UYECKYIO KAPTUHY OKPY>KAIOIIET0 HAC MUPA IPUPOIBI. 3AT0KUTH QyHIAMEHT
OCBOCHUA CIICHUAJIBHBIX AUCIIHUIIIINH.

3agaum AMCUUILUIMHBI — oBNajicHue (yHIaMEHTAILHBIMY HOHATHAMH, 3aKOHAMH ¥ TEOPH-
SIMU KJTACCUYECKOM M KBAaHTOBOM (DU3UKH, a TAK)KE METOAaMH (PU3MUECKOTO UCCIIECIOBAHUS;
OBJIQJICHHE MPUEMaMH M METOJIaMH PEIICHHS] KOHKPETHBIX 3a/1a4 U3 Pa3IuIHbIX obmacTelt (u-
3UKH; POPMUPOBAHUE HABBIKOB MTPOBEACHUS (PU3MUECKOTO KCTIEPUMEHTA, YMEHHSI BBIICTTUTh
KOHKpPETHOE (pU3nYecKoe Co/iep KaHue B MIPUKJIAAHBIX 3aa4ax OyMymiei 1eaTeTbHOCTH.

HNucnurmraa «O01mas Gusnka» peaausyercss B paMKax OCHOBHON YaCTH U OTHOCHTCS
K €CTECTBEHHO-HAyYHOMY MOAYJIIO.

HucuunnuHa uzyvaerca Ha 1-2 kypax B 1-4 cemecTpax.

OCHOBHBIMH BHJIaMH y4eOHOM pabOTHI MO JAHHOW NHUCIUIUIMHE SIBISIOTCS
JIEKIMHU, TPAKTUYECKUE 3aHATHS, CaMOCTOsITeNbHas pabora oOyuarommxcs. s
YCHENTHOTO OCBOCHUS NUCITUIUIMHBI CTYACHTHI HEOOXO0UMO MU3YUUTh JIEKITMOHHBIN
Marepuag U peKOMEHAYEMYIO JINTepaTypy, OTpaboTaTh W3y4YeHHBIH MaTepuail Ha
MPAKTUYECKUX 3aHATHUSAX, BBHIITOJHUTD 33IaHUS JJIsI CAMOCTOSTEILHON pabOoTHI.



1 Jleknun

Jlexuusi — 3T0 BayKHBIM UCTOYHUK MH(OPMAIMK N0 KaXKA0W y4eOHOU TUCLIH-

muHe. OHAa OPUEHTUPYET CTYJIEHTa B OCHOBHBIX IpoOJeMax M3y4aeMoro Kypca,
HaIpaBJIIET CAMOCTOSITEIbHYIO Pa0OTY HaJl HUM.

Conepxanue JEKIIMOHHOTO Kypca mo auciuiuinie «O0mas gusuka» npe-
CTaBJICHO B Ta0IMIIE

Jlexyuonnwiu kKypc

He- | HaumeHnoBaHue pa3jiena Conep:xanue
Jest /TeMBI THCIHILINHBI
1-12 |1. PUBNYECKHUE

OCHOBbBI MEXA-
HUKHA

1.1. 9JIEMEHTbI K-
HEMATHUKHU

duznyeckue MOECIU: MaTepralibHas TOUKa, AOCOIIOTHO TBEP0E
teno. [loctynarensHoe U BpamarenbHoe ABMKEHUE. Teno oTcuera.
Cucrema KOOpJMHAT: JAEKApTOBA, IMIMHApUYEcKas (TOJspHast),
chepudeckas, eCTeCTBEHHAs.

OcHOBHbBIE XapaKTEPUCTUKHU IABW)KEHUS: PaJNyC-BEKTOp, TPacK-
TOopus, nepemenieHue, nyTb. CpeaHssi ¥ MCHOBEHHAs CKOPOCTH,
CpeHee U MTHOBEHHOE YCKOPEHHSL.

Crioco0bl 3a1aHUS IBUKEHUS: BEKTOPHBIH, KOOPIMHATHBIM, €CTe-
ctBeHHBIN. [Ipsmast u oOpatHas 3amaun KuHeMaTHKU. [Ipoexiuun
CKOpPOCTH U YCKOPEHHS B JIE€KapTOBOM M €CTECTBEHHOW CHUCTEMax

KOOpAWHAT. Beruuciaenve nyTu npyu HEpaBHOMEPHOM JABUKEHUH [ 1 -
4].

1.2. TMHAMUKA MA-
TEPUAJIbBHOU TOUKHU

['paHu1bl TPUMEHUMOCTH KJIACCUYECKOM MeXaHuKH. [1epBbIit 3a-
koH HptoroHa. MHepumanbsHbie cucTeMbI oTcueTa. IHepTHas u rpa-
BUTALIMOHHAs Macca. [lpuHnun skBuBaneHTHOCTH. (CBoMcTBa
Maccel. Cuna. CpoiicTBa cuil. [IpaBuiia nojacuera cui, ACHCTBYIO-
HIMX Ha TeJo, B MOJie CHII TsbkecTu 3emid. MMmynbe (KOIM4ecTBo
IBIDKEHMs) Tena. Bropoii 3akon HeroToHa . YpaBHEHUs ABMKCHUS
B pa3lIM4YHBIX cucTemax koopauHat. [Ipsmas u oOpartHas 3amauu
nuHamuku. Tpetuit 3akoH HproToHa.

[Tpunnun otHocutenbHOcTH ["aymmnes. [IpeoOpazoBanus [ amu-
nest. TaBapuanTel ipeoOpazoBanuii ["anunes. [IpaBuno cinoxeHus
CKOpPOCTEH.

Bunsl B3aumopeiictBuil. @ynaamentanbible cuiibl. Cyxoe Tpe-
Hue. Cuibl TpEHHUS: MOKOs, CKOJIbKEHHUs, KaueHus. JKuakoe Tpe-
uue. Cuibl TsDKecTH U Bec [1-4].

1.3. 3AKOH COXPA-
HEHMA UMITVIJIBCA
CUCTEMBI TOYEU-

HbIX TEJI

Wurerpansl aBmxeHus. CBA3b 3aKOHOB COXpPAHEHUs CO CBOM-
CTBAaMM MIPOCTPAHCTBA U BpeMeHU. OAHOPOIHOCTh U U30TPOIHOCTh
npoctpaHcTBa. OTHOPOJHOCTh BPEMEHH.

BHyTpeHHuEe 1 BHELIHHE CUJIbl. 3aMKHYTasl CUCTEMA. 3aKOH M3-
MEHEHUs] UMIyJbca B auddepeHansHoil 1 nuHTerpanbHon Ghop-
Max. Mnynbce cuiibl. 3aKOH COXpaHEHUsI UMITYJIbCA.

LenTp macc. Teopema o aBrMKeHHM LieHTpa Macc. L[-cucrema.

JIBr>keHune Tell ¢ IeEpeEMEHHON Maccoil. YpaBHeHne MelepcKoro
[1-4].

1.4. 3AKOH COXPA-
HEHMS [TOJIHOM

OnemenTapHas paboTa cuibl. PaboTa CHIIbI BJIOJIb TPACKTOPHH.
['paduueckoe mpencraBieHue padoThl. MrHOBEHHAss M CpenHss

3




MEXAHUYECKOU
YHEPIUU

mouHocTh. Kunernueckas sueprusi. Teopema 06 H3MEHEHUH KUHE-
TUYECKON DHEPTUU.

Koncepsatusubie cunbl. Ilone cun. [loreHuumanbHas 3HEpPrus.
[loreHunanpHas 3Heprus IOJA CHI TSKECTHU, YHPYTOCTH, LEH-
TpaJibHbIX cujl. CBsI3b MOTEHUMAIBLHOW 3Heprun u cuisl. [lonHas
MEXaHUYECKasl SHEPTHs CUCTEMBI.

3aKOHbBI U3MEHEHUS U COXPAHEHUSI IOJIHON MEXaHUYECKOU IHEp-
run. CobcrBenHast sHeprusi. KoncepBatuBHas cuctema. BHyTpeH-
HsIsl MEXaHMYECKasi JHEPTUsl CUCTEMBI.

VYcnoBue paBHOBECHSI MEXaHUUECKOUN cucTeMbl. [loTeHmanbHas
sIMa ¥ TIOTCHIIUATBHBIN Oaphep.

Nmnynbe u sneprus B Ll-cucreme. IlpuBenennas macca. A6co-
JIOTHO YNPYruil U abCOIIOTHO HEynpyruil yaapsl. LleHTpanbHBbIi

yzaap [1-4].

5 1.5. 3AKOH COXPA- MoOMEHTBI UMITYJIbCA U CHIIBI OTHOCHUTENBHO TOUKH. [1nedo. ITapa
HEHWA MOMEHTA cuil. MOMEHTBI OTHOCUTEIBHO OCH. MOMEHTHI BEPTUKAJIBHOM, pa-
NMITVJIbCA JMAITFHON M TaHT€HITMAITLHOM COCTABIISIONINX CHITBI OTHOCHTEIILHO

ocu. MOMEHTBI CUCTEMBI TeJl. 3aKOHBI U3MEHEHUS U COXPAHCHHS
MOMEHTA UMITYJIbca CUCTeMbI. COOCTBEHHBII MOMEHT UMITYJIbCA.

JIBrxeHne B HeHTpaJIbHOM 1oJie cui. 3akoHsl Kerutepa. Kocmu-
YEeCKHe CKOPOCTH [1-4].

6 1.6. HEMHEPILIMAJIb- Cunbl unepuuu. Llentpobexnas cuna unepuuu. Cuna Kopuo-
HBIE CUCTEMBI OT- |nuca. YpaBHeHne BTOporo 3akoHa HproTOHa B HEMHEpLUAIbHBIX
CUETA cucTeMax. 3aKOH COXPAHEHUS B HEMHEPLUAIbHBIX CUCTEMaX. 3aBU-

CUMOCTb YCKOPEHHSI CBOOOHOTO Ma/JeHUs OT IIHUPOTHl MECTHOCTH
[1-4].

7 1.7. KHHEMATHUKA Bekrtop snemenTapHOro noBopora. MrHOBeHHasi U CpeIIHsIsl yT-
BPAIIATEJIbBHOI'O JIOBasi CKOPOCThb. MTHOBEHHOE W CpEIHEE YIJIOBOE YCKOPEHHUE.
JABXEHUA CBA3b MEX]ly JIMHEHHBIMU U YTJIOBBIMU CKOPOCTSIMU M YCKOPEHHU-

smu [1-4].

8 1.8. BPAIIEHUE TEJIA| Lentp Tsbkectu TBepaoro tena. MomeHT uHepiuu. Teopema
BOKPYT HEIIOABUWX- |IlIteitnepa. OCHOBHOE YpaBHEHUE TMHAMUKH BpaIlaTEIbHOTO JIBU-
HOM OCU »keHus. Kunetnueckas 3Heprust TBEpJI0ro Teina U paboTa BHEITHUX

cun [1-4].

9-10 |1.9. IINTIOCKOE JIBU- Paznoxenue OBHXKEHUS TBEPJOTrO Teja Ha MOCTYMATEIbHOE W
KEHUWE TBEPOI'O BpaiaresibHoe. MrHoBeHHas OCh BpallleHUs. YPaBHEHUS JBUKE-
TEJIA HUSI TBEPJAOIO TeJla M UX BUJ IJIs TIJIOCKOTr0 JBMKEHUS. Pe3ynbTu-

pyromias 1 paBHOJACHCTBYIOILIAsA CUJIbL. Y CJIOBUS pABHOBECHS TBEP-
jgoro tena. KuHernueckass 3Heprusi TBEpJIOTO Tejla MPHU IUIOCKOM
nBrokenuu [ 1-4].

11-12(1.10. TUPOCKOIIbI JlnHamMuKa ABWKEHMS TBEPAOro Teja C OJHOW 3aKpereHHOU
toukoi. [Tonarue o Tenzope nHepuuu. OceBble U IEHTPOOCIKHBIC
MoMeHTHI uHepimu. CBoboaHbIe ocH. [ maBHbIe ocu uHepiuu. [Ipu-
onmxeHHast Teopus rupockomna. [Ipeneccus rupockomna. ['mpocko-
HYECKHUE CHUIIBI U MOMEHTHI [ 1-4].

13-16|2. CIIENUAJIBHASA
TEOPUSA OTHOCHU-

TEJb-HOCTU
13-14|2.1. KUHEMATUKA ITocTynarel crienuanbHON TEOPUU OTHOCUTENIBHOCTH. YeThIpex-

MEpHO€ MPOCTPAHCTBO-BpeMs. MupoBasi TOUKa, MUpPOBasi JMHUS.
[IpeobpazoBanus Jlopenia. OTHOCUTEIBLHOCTh MOHATUS OJHOBpE-
MEHHOCTH.




Kunemarnueckue 3¢ddextsr mpeodbpaszoBanuii Jlopenma. Coo-
crBeHHass JuyimHa. CoOctBeHHoe Bpems. MurepBan. MHBapuanTt-
HOCTh MHTEpBaJIa. BpeMeHn-1og00HbIe, MPOCTPaHCTBEHHO-10100-
HbIE UHTEPBAJIBL.

dopmynbl mpeodpa3oBanms ckopocteit [ 1-4].

15-16

2.2. PEJITUBUCT-
CKAS IMUHAMUKA

PenaruBucTckuii umIynbC. PeIsSTUBHCTCKOE ypaBHEHHUE JIBUKE-
Husl. CBsA3b CUJIBI M YCKOPEHUS ISl PEISITUBUCTCKOIO Tena. Pens-
TUBUCTCKAs SHEPrusi: KUHETUYECKas, IOJHAas. DHEpPrus MOKOs.
[Ipeobpa3zoBanus umnyibsca U 3Hepruu. YacTuupl ¢ HyJIeBOW mac-
coit [1-4].

1-8

1. KOJIEBAHUSA U
BOJIHbBI

1.1. KUHEMATUKA
I'APMOHUYECKHNX
KOJIEBAHNU

Konebatenbublie neuxenus. CoOCTBEHHBIE, BBIHYKIEHHbIE Tapa-
MeTpuyeckue KojaebaHus. ABTokosnebanus. ['apmMoHnyeckue Koe-
Oanusi. AMIUIMTY 12, 9acToTa, a3za, nepuo konedbanuii. Onpenene-
HUE aMIUTUTYbI U (pa3bl rapMOHUYECKUX KOJIEOaHU U3 HaYaJIbHbIX
ycnoBuil. [IpeacraBieHne rapMOHHYECKOTO KOJI€OaHUS C TTOMO-
b0 BEKTOPHOM JIMarpaMMbl.

Cnoxenue xonebaHuil onHoro HampanieHus. buenus. Crnoxe-
HU€ B3aUMHO MepHeHANKYIIpHbIX Kojebanuil. durypsl Jluccaxy.

l'apmonnueckuii ocumisitop. Kazuynpyras cuia. YpaBHEHHE
TapPMOHHYECKOTO OCHUWJUIATOpA. Manble KoJieOaHUsS CHUCTEMBI
OKOJIO TOJIOKEHUSI PAaBHOBECHUS. DHEPTUsI TAPMOHUYECKOTO OCIIHII-
asitopa. MaremaTnueckuii ¥ GU3HUecKuil MasiTHUKY.

3-4

1.2. CBOBO/IHBIE 3A-
TYXAIOIIHE KOJIE-
bAHUA

VYpaBHeHHE cOOCTBEHHBIX 3aTyXaIOIIMX FrAPMOHUYECKUX KoJieha-
HUM, €ro peleHne. AnepuonyecKkoe ABMKEeHNE. XapaKTepUCTHKU
3aTyXalollero TrapMOHUYECKOTO0 OCHMJUIATOpA: aMIUIUTyjAa, Iie-
puoa, KodhOUIIMESHT 3aTyXaHus, JIOTapu(PMUIECKU TEKPEMEHT 3a-
TyxaHus, BpeMs peiakcanuu. Jlooporaocts [1-2].

1.3. BbIHY>K/IEHHDBIE
KOJIEBAHHMA

YpaBHEeHHE BRIHYXICHHBIX KOJeOaHMil, ero pemenue. [lepexon-
HBIH Iporecc. AMIUIUTY1a U HavyaiibHas (a3a BHIHYKJACHHBIX KOJIe-
Oanuii. SIBnenue pezoHaHca. AMILTUTYIHbIE U (Da30BbIe pe30HAHC-
Hble KpuBble. CBs3b NTOOPOTHOCTU C MapaMeTpaMH PE30HAHCHOMN
KkpuBoi [1-2].

1.4. PACITPOCTPAHE-
HUE BOJIH B YIIPY-
I'on CPEAE

BonnoBo# niporiece. Kinaccudukarust BoJH: 10 XapakTepy JBH-
KEHHS 9acTHIl (IOTEepPEeYHbIe W MPOIOJIbHBIC BOJHBI), IO CIIOCOOY
nepeHoca dHepruu (Oerynme u CTossure BOJIHbI), 10 (hopMe BOJTHO-
Boro (gponTa (rrockue, chepudeckre, MUINHAPUIESCKUE BOJIHBI).

YpaBHEHHUE TUIOCKOH BOJIHBI, PACHIPOCTPAHSIOIICHCS BIOJb OCH
X.XapaKTepUCTHKH BOJHOBOT'O TpoIlecca: JUIMHA BOJIHBI, (Da3oBas
CKOPOCTh, BOJIHOBOE YHCJIO, BOJIHOBOH BekTop. ['paduueckoe mpen-
CTaBIICHHE BOJIHOBOTO IIpoIiecca. Y paBHEHUE TUIOCKOH BOJIHBI, pac-
NPOCTPAHSIFOIIEHCS B TPOU3BOJILHOM HAIPABJICHUH.

Crosiuas BonHa. KoopauHaThl y3/10B U My4HOCTEH. Y paBHEHUS U
TpaHUYHBIC YCIOBUS JIJIs BOJIH B CTPyHAX U TpyOax.

BonnoBoe ypaBHenue. DazoBasi CKOPOCTh BOJH B Pa3IUYHBIX
cpenax [1-2].

1.5. OHEPI'ETHUYE-
CKUE XAPAKTEPU-
CTHUKHN BOJIH

[I1moTHOCTH 3HEPIrUH IUIOCKOW yIpyrou BOHBL. [I0TOK 3HEpruu.
IInmotHOCTE TIOTOKA JHepruu. Bexkrop YMoBa. HTEHCHUBHOCTH
BOJIHBL. AMIUIMTY 1A chepryueckoit M IWIMHAPUIECKON BosH. Pac-
npezeseHne SHepruu B Oeryuieil u crosyei BonHax. OTpaxeHue u




npeoMIIeHHE BOJH Ha TpaHuIe nByX cpen. Iddexr Hommepa [1-
2].

9-16

2. MOJIEKY.ISIPHASL
®U3NKA Y TEPMO-
JTUHAMHUKA

2.1. OCHOBHBIE T10-
HITUS U 3AKOHBI
MOJIEKYJISIPHOU
®U3UKU

Mogaens uaeanbHOTrO raza. JIMHaMHUYeCKU M CTaTUCTUYECKHUI
MeToibl. OCHOBHOE

YpaBHEHHE MOJIEKYJISIPHO-KUHETHUECKON TEOPUU UJI€AJIbHBIX ra-
30B s naBieHud. YpaBHenue Kianeipona-MenneneeBa. @usu-
YECKUM CMBICI YHUBEPCAIBHON Ia30BOM IOCTOSHHOM.

MonexyIsipHO-KHHETHYECKOE TOJIKOBAaHUE aOCOIIOTHOW TeMIle-
patypsl. TemmeparypHble MIKalbl: SMIOUpUYECKas, aOCOIIOTHad,
TEPMOJUHAMHUYECKas, MEXAyHapOAHAs, TPAKTHYECKasl.

Uucrno creneneit cBo001bl. 3aKOH paBHOPACIIPEAETICHUS SHEPTUU
10 CTerneHsM cB00O0AbI MosieKy1. CpenHss KUHETH4ECKast SHeprus
TIOCTYNATEJILHOTO IBMYKEHHSI MoJieKy [ 1-2].
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2.2.IIEPBOE HAYAJIO
TEPMOJINHAMUKU

PaBHOBECHOE U HEpaBHOBECHOE COCTOSIHMSI ra3a. PaBHOBECHbIE U
HEPaBHOBECHBIE

npouecchl. BHyTpeHHss sHeprus uaeanbHoro rasa. Pabora raza
npu pacuuperud. I'padudeckoe npenacrasienue padotsl. Komnue-
CTBO TCIIJIOTHI. HepBoe Ha4YaJl0 TCpMOJUHAMHUKHU. TennoeMKoCTb.
VYaenpHas U MOJSpHAs TEIJIOEMKOCTH. TemIoeMKOCTh IpU MOCTO-
SHHOM JIaBJIEHUU U MOCTOSHHOM oObeme. Kilaccuueckas Moneky-
JIAPHO-KUHETUYICCKAA TCOPUA TCINIOEMKOCTH HJICATIbHBIX I'a30B U €€
OTPaHUYEHHOCTb.

Anmabatnaeckuii nporiecc. [lomutpornuueckuii mporecc. Iloka-
3areib MOJIUTPOIBI A U30XOPUUYECKOT0, U30TEPMUUYECKOTO, U30-
Oapuueckoro mpoiieccoB. PaboTa, coBepiiaemasi ra3oM IpH pas-
JMYHBIX mporeccax [1-2].

11-12

2.3. CTATUCTHYE-
CKHUE PACIIPEIEJIE-
HUA

Crny4aitabie coObiTusA. BepositHOCTh. ClioKeHUE W YMHOKCHHUE
BEPOATHOCTEI.

OyHKIMSA pacmpenesneHus BeposiTHocTed. CpenHee 3Ha4YeHHE
byHKINH.

Pacrnipenenennie MoJieky:1 1o OJHONW KOMIOHEHTE U IO TPEM KOM-
MOHEHTaM cKopocTH. Pacnpenenenune MakcBenia mo BeIHMYMHAM
ckopocteil. Haubonee BeposTHas, CpeHss U CpeTHEKBAIpATUYHAS
CKOpPOCTH. DKCIIepUMEHTalIbHasl MPOBEpKa pacmpenesenus Makc-
BeJLIA.

Bapomerpuueckas ¢hopmyna. 3akoH bonbiimana ajist pacmpenene-
HUS YaCTHI] BO BHEIIHEM [MOTEHUIMAIBHOM I10JI€. DKCIIEPUMEHTAb-
Hasl IpoBepKa pacipezeneHus bonbivana [1-2].

13

2.4. SIBJIEHUS ITEPE-
HOCA

Bunsl mporeccoB mepeHoca: auddys3usi, TEIIONPOBOIHOCTS,
BA3KOCTh. DPPEKTUBHBII

auaMeTp Molsiekynbl. CpeHee YHCIIO CTOJIKHOBEHHM U CPEIHSS
JUITMHA CBOOOJHOTO Mpobera Mosekyi. ['a3okuHeTHueckas Teopus

mddy3nu, TEMIONPOBOTHOCTH, BA3KOCTH. Pa3psbkeHHble rasbi|1-
2].

14

2.5. BTOPOE HAYAJIO
TEPMOJINHAMMUMKHA

OO6patuMble U HeoOpaTUMbIe Tporecchl. KpyroBele mporeccsl.
TeruoBble naBurarenu u xosoauasHbele MammHbl, KIIZI. Bropoe
Hayaso TepMOJMHaMUKHU B popmynupoBkax KenbBuna, Knaysuyca
U ¢ nomouipto noHsATus >HTponuu. [ukn Kapuo n ero KIIJ mns
uaeanpHoro rasa. Teopema Kapso.

6




DHTpONUS UJCATHHOTO Ta3a. DHTPONUS B IUKIMUECKUX MPOIIEC-
cax. HepaBenctBo Knayzuyca. DHTponus npu npor3BOIbHBIX IIPO-
1ieccax B 3aMKHYTBIX cUcTeMax. MUKpO- 1 MaKpOCKOIIMYECKOE CO-
CTOSIHUSI cucTeMBbl. TepMoaMHaMHUUuecKass BEpOSITHOCTh (CTaTUCTH-
yeckuil Bec). opmyna bonbimana. CTaTUCTHUECKOE TOJIKOBAHUE
BTOPOT'0 Hauanaa TePpMOJUHAMUKY.

Tpetbe Hayano TepmoauHaMuku (Teopema Hepuera) [1-2].
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2.6. PEAJIBHBIE I"'A3bI

OtcTyIieHre OT 3aKOHOB UJEaNbHBIX ra30B. CUibl ¥ MOTEHIIU-
aJbHas SHEPIUs MEKMOJIEKYJIIPHOTO B3aUMOJCHCTBUSA. Y DaBHEHHE
Ban-nep-Baansca. Kpurtnueckue Bennuunbl. CpaBHEHUE U30TEPM
Ban-nep-Baanbca ¢ sxcnepumeHTanbHbIME. MeTacTaOuiIbHbIE CO-
crostaus [1-2].

16

2.7. XUJIKOE " KPU-
CTAJIJIMYECKOE CO-
CTOSHUME BEIIE-
CTBA

Crpykrypa xuakocreil. [loBepxHocTHOE HaTspKeHue. [laBnenue
0]l U30THYTOM MOBEPXHOCTBIO KUJIKOCTH. SIBIEHUSI Ha I'paHULEe
KUAKOCTU U TBepaoro tena CmaunBanue. KanuuisipHble SBICHUS.

®a3oBbI€ MEPEXO/IBI MEPBOTO U BTOPOro poaa. YpasHenue Kia-
nerpona-Kiaysuyca. ®aszoBas nuarpamma. HopmaneHble U aHO-
MasbHbIe BemtecTBa. Dddekt Jxoyis-Tomncona [1-2].

1-7

1. JIEKTPHYECTBO

1-2

1.1. ITOJIE HEIIO-
JABMJKHBIX 3APA/10B
B BAKYYME

OnekTpuyeckuil 3apsaa. CBONWCTBA JEKTPUYECKUX 3apsI0B. 3a-
KOH COXpaHeHHus 3apsafa. Todeunsii 3apsaa. 3akoH Kynona.

DnekTpuyeckoe mnosie. HanpsskeHHOCTh 3JEKTPUYECKOTO MOJIS.
Cwuita, neficTByrOIIas Ha 3apsi B AIEKTpUYecKoM node. [IpuHiun
CyNEpIO3UIMHU MOJIEH.

[ToTrok BekTtopa HampsbkeHHOCTH. Teopema ["aycca ayis BekTopa
HanpspkeHHOocTH. OObeMHas1, TOBEPXHOCTHAS U JIMHEHHAs TUIOTHO-
cTH 3apanoB. [lone 3apsKeHHBIX HWIMHIPUUECKUX U CHEePUUECKUX
MMOBEPXHOCTEM, TOJIe OAHOW M NBYX IuiockocTel. Ilone 3apsikeH-
HOro mapa. /luBepreHius BeKTOpa HaNpsHKEHHOCTH. TeopeMa
[laycca miis BEKTOpa HANPsHKEHHOCTH B Ju(depeHInaTbHOI
dbopme.

[TorenuuansHoe none cuil. L{upkynsuus BeKTopa Hanps>KeHHO-
CTH JIEKTPUYECKOro Mojsi. TeopeMa HMUPKYJSLIUU BEKTOpa Hamlps-
»eHHocTu. PoTop Bekropa HanpsbkeHHOCTH. Juddepennmanbuas
dbopmynupoBka noreHuuanbHoro noisd. [lorennuan. CBa3b MEXITy
MOTEHLIMAJIOM U BEKTOPOM HaNpPsHXKEHHOCTU. DKBUIIOTEHIIUATbHbBIE
MOBEPXHOCTH.

DNEKTPUUECKUN AUIMONb. DIEKTpHUUecKuid MoMeHT aumnoss. [o-
TEHIUAN U 1oJe AUNOIs. MOMEHT Cull, JEHCTBYIOIUX HA JUMOJb,
Y SHEPTusl TUIOJIS BO BHEIIHEM yeKTpudeckoM moje. Cuna, aeu-
CTBYIOIIIAsl HA JIUTIONb B HEOTHOPOAHOM mouie [ 1-5].

3-4

1.2. TIOJIE HEIIO-
JIBUKHBIX 3APSIJIOB
B JINDJIEKTPUKE

Jusnexrpuku. CTOpoHHUE U CBsI3aHHbIE 3apsiibl. [lonspHble u
HETOJISIPHBIE MOJIEKYJIbI. DJIEKTpUYecKas, OpUeHTALlMOHHAs U MOH-
Hasl MOJSIpU3aluy IUIIEKTpUKoB. [lonspusoBanHocTs. [lonsapusy-
eMocTb MoJsiekyd. [lone B muanekrpuke. Makpo- 1 MUKpOCKOIIMYE-
ckoe noJie. JIuaneKkTpuueckas BOCIpUMMYHUBOCTh. BEekTop a1eKkTpu-
yeckoro cMmenieHus. TeopeMa ['aycca 171 BEKTOpa 3JIEKTPUUECKOTO
cMmelleHusd. JuanekTpuueckas nNpoHUaeMocTs. CBsA3b MEXAy IO-
JSIPU30BAHHOCTBIO M MIOBEPXHOCTHOM IUIOTHOCTBIO CBSI3AHHBIX 3a-
psanoB. Teopema ["aycca A BeKTOpa MOJIIPU30BaHHOCTH B MHTE-
rpanbHOi U TuddepeHnanbHoN popmax. YCI0BUS BO3HUKHOBE-
HUsI OObEMHBIX CBSI3aHHBIX 3apsJ0B B JUAJIEKTPUKE. YCIIOBUS Ha
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rpaHuIle pasjerna ABYX JAUAICKTPUKOB M Ha TPAHUIIC pa3jielia Mmpo-
BOJIHUK-TUAJIEKTPHK [1-5].

1.3. ITIPOBOJIHVKH B
OJIEKTPUYECKOM
[IOJIE

YcnoBus paBHOBecHs 3apsa0B B nmpoBogHuke. [lone BOIu3u mo-
BEPXHOCTH U BHYTPU IpoBoAHUKA. MeToa usoOpaxenuil. Cuna u
w10THOCTh ToKa. Hanpsixenue. 3akon Oma. ConpoTuBiieHue mpo-
BOJHHUKOB. 3akoH OMa B quddepeHnnansHoi hopme.

OnexTpoeMKocTb. EMKOCT yenmHeHHOro mpoBoaHuka. Konaen-
catopsl. EMKOCTh KOHAeHcaTopa. DopMyJibl €MKOCTH IJIOCKOTIO,
cepruveckoro U UWIMHIPUIECKOTO KOoHAeHcaTtopoB. [lapamens-
HOE M TI0CJIC/IOBATENILHOE COSIMHEHUE KOHIeHCAaTOpoB [ 1-5].

6-7

1.4. DHEPI'A DJIEK-
TPUYECKOI'O ITOJIA

[MoreHumanpHas SHEPrys 3apsia B INEKTPUICCKOM TI0se. JHep-
T CUCTEMBI 3aps10B. CoOcTBeHHas OHEPTUA U DHEPIrus B3anMO-
JNENCTBUSI. DHEPrus JJEeKTpUUYecKoro mosst. [1noTHOCTh HEpruun
aJIeKTprYecKoro moJs [1-5].

8-16

2. MATHETHU3M

2.1. ITIOJIE ITOCTOAH-
HOI'O TOKA B BAKY-
YME

B3aumopeiictBue TokoB. MarautHoe mone CBoicTBa MarHuT-
Horo moJist. MaruutHas unaykuus. Cuna Jlopenna. [lpunnun cy-
MEePIIO3UIIUNA MarHUTHBIX MOJIEH.

3akoH buo-CaBapa. Teopema I'aycca st BEKTOpa MarHMUTHOM
WHIYyKOWUH. JIMBEpreHnus BEeKTOpa MarHUTHOW MHAykiuu. Ilose
npsiMoro Toka. Ilose B ieHTpe 1 Ha ocu Kpyrosoro Toka. Teopema
0 IUPKYJISIIUM BEKTOpa MarHuTHOW MHAyKuuu. [lone cosmenonma
uropouaa. 3akodH Amrmepa. KoHTyp ¢ TOKOM B OTHOPOJTHOM U HEO/I-
HOPOJHOM MAarHMTHOM IIOJI€: BpaIllaTE€JIbHbII MOMEHT, YHEpTHs,
cuia, JEMCTBYIOUIAs HA KOHTYP B HEOJHOPOJAHOM MarHMTHOM IOJIE.

PaboTa npu nepemenieHnn KOHTypa ¢ TOKOM B MAarHUTHOM T11oJie [ 1-
5].

2.2. MATHUTHOE
ITIOJIE B BELIECTBE

Maruetuku. Toky IpOBOAMMOCTH U TOKU HAMAarHu4eHus: (MoJe-
KyJsipHble TOkH). Hamaramdennocts. [lone B marnerukax. Teo-
pemMa o HUPKYJSALUU BEKTOpa HaMarHnyeHHocTu. HanpskeHHOCTh
MarHuTHOTO nojisi. Teopema 0 HUPKYIISIKUUA BEKTOpa HAMPSKEHHO-
cTH. MaruutHas BOCIPUUMYHMBOCTh. MarHuTHast IPOHUIIAEMOCTb.
VYcnoBus BO3SHUKHOBEHHSI OObEMHBIX TOKOB HAMarHu4eHus. Y cjio-
BUS Ha TpaHUIIe pa3/ielia IByX MarHeTUKOB.

MaruutHble CBOMCTBA BenlecTBa. MarHuToMexXaHHU4ecKue siBje-
Husl. ['upomaruutHoe oTHomeHue. OnbIT DHIITEHA U Je-Xaaca.
OnbiT bapHTTa.

MarnuTHble MOMEHTBI aTOMOB U MoJiekyJ1. OnbiT Tepna u I'ep-
jaxa.

Jua-, mapa- u ¢peppomarueruku. [Ipupona nuamaruerrusma u na-
pamarnetuzma. Geppomaruerusm. OCHOBHAs KpuBasi HamarHuue-
HusA. MarautHoe Hacklenue. I'ucrepesuc. OctaTouHOe HaMarHu-
yenue. Kospuurusnas cuna. Marautoctpukius. [Ipupoaa dpeppo-
maraetn3Mma. Touka Kropu. Autudeppomaraernsm [1-5].
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2.3. IIEPEMEHHOE
OJIEKTPOMATI'HUT-
HOE IIOJIE

SBnenne snexrpoMarHuTHOM MHAYKuMH. Onbit @apanes. IIpa-
Buso Jlenna. 3/1C unaykuuu. I[lorokocuenneHnue (MOMHBIA Mar-
HUTHBIN TTOTOK).

SBnenune camomHaykuuu. MHayktuBHOCTS. MHIYKTUBHOCTD CO-
nenonaa. DJC camounnykuuu. B3zaumuas uaaykuus. Bzanmuas
VMHJYKTUBHOCTH. Teopema B3auMHOCTH.




OHeprus MarHuTHoro nosis. B3aumuast sHeprus tokos. Ilnot-
HOCTh JHEPruM MarHuTHoro mnois. Pabora mepemarHUYMBaHUS
deppomarneTHka.

BuxpeBoe anekrpuueckoe nosie. Toxk cmemenus. [1oaHbIi TOK.
VYpaBuenue MakcBemia B MHTETPAIbHONH W IU(QepeHInaTIbHOR
dopmax.

DneKTpOMarHuTHbIE BOJIHBL. BOJIHOBOE ypaBHEHME. YpaBHEHUE
IJIOCKOM 3JIEKTPOMAarHWTHOM BOJHBL. Bekrop YMmosa-IloliHTHHrA.
WMnynbe 1 Macca 371€KTpOMarHUTHOTO MOJISL.

11 2.4. OJIEKTPUYECKHUE| Cobonnbie koneOaHus B KOHTYpe 0€3 aKTUBHOT'O COMPOTUBIIC-
KOJIEBAHUA Hus. CBOOOAHBIE 3aTyXatomue Konebanus. JlorapudmMudaeckuit ie-
KpEeMEHT 3aTyXaHus. JJoOpoTHOCTh KOHTYpa. BBIHYKIEeHHBIE AJIeK-
Tpudeckue KojeOanusi. PesoHaHCHBIE KpUBBIC IS HAIPSDKEHUS U

cuiibl ToKa [ 1-5].

12 2.5. IEPEMEHHbIN KBasucranmonapusie Toku. [lepeMeHHBIN TOK, TEKyLIMH depes

TOK WHIYKTUBHOCTb. IHAyKTHBHOE conpoTuBieHue. [lepeMeHHbIi TOK,
TEKyIIUI yepe3 eMKocTb. EMKocTHOE conpoTuBiieHue. Llens nepe-
MEHHOT'0 TOKa, COJIeprKallas EMKOCTh, WHIYKTUBHOCTh U aKTUBHOE
COTIPOTHBIICHHUE.
MourHoCTb, BblIETIA€EMAas B LIEMU NEPEMEHHOIO TOKa. JeCcTBYO0-
IIMe 3HAYCHHUS] HANTPSHKCHUS M CHJTbI TOKa [ 1-5].

13-1412.6. ABUXXEHUE 3A- OTKJIOHEHUE 3apsLKEHHBIX YacTHI[ SJEKTPUYECKUM moJieM. Ot-
PSOKEHHBIX YACTUL |knoHEeHME 3apsKEHHBIX YaCTUIl MarHUTHBIM 1oJeM. J[BrkeHue 3a-
B DJIEKTPUYECKUX |psiak€HHOW YacTUIBI B OJJHOPOJHOM MAarHWTHOM MOJ€. Y IEeIbHbIN
N MATHUTHBIX TIO- |3apsn.

JAX Onpenenenue yaenbHOro 3apsaa syektpoHa. OmnbsiT ToMcoHa.
Onbit byma. Onpenenenue 3apsaa snekrpoHa. OnslT MuuiMkeHa.
DnemeHTapHbIi 3apsan. OnpeaeneHue 3apsa10B HOHOB. MeToj napa-
601 Tomcona. Macc-cnekrorpad ActoHa.
Yckoputenu 3apsbkeHHBIX dactull. ['eneparop Ban-ge-I'paada.
beratpon. [{ukinoTpoH.
dazorpon [1-5].

15 2.7. QJIEKTPUUECKUM| Hocurenu 3apsna B MeTajiax. Mojienb CBOOOTHBIX 3JIEKTPOHOB.
TOK B METAJIJTAX 1 |IloHsATHE O KJIACCUYECKOM AJIEKTPOHHOM Teopuu MeTauioB. Pac-
IIOJIYIIPOBOJHU- XO0KJICHUE MEXK]y BBIBOJAMU KJIACCUYECKOW AJIIEKTPOHHOU TEOPUH
KAX U ONBITHBIMU (hakTamu [1-5].

16 2.8.2JIEKTPMYECKUI | HecaMoCTOSTENbHBIH U CAMOCTOSTEIbHBIA Ta30BbIi pa3psibl.
TOK BT A3AX Honunzamus u pekomOuHanus. HecamocTtositenbHbiid pa3psia. Tok

Hacklenus. Trnerowmumii paspsa. Jlyrosoit pazpsa. MckpoBoii u ko-
POHHBIN pa3psibl [ 1-5].

1-6 |1. OITUKA

1-2 |1.1. UTHTEP®EPEH- ['maBHbIe ATanbl pa3BuTus Gusndeckux Teopuit. CBeToBas BOJIHA.
oA CBETA CseroBoii Bektop. [lokazaTens npenomienus. 3aKOHbI T€OMETPH-

yeckod onTuku. Onruueckas qmHa nyty. [Ipunnun @epma. Dop-
MyJia TOHKOW JIMH3bl. THTEHCUBHOCTB cBeTa. ECTECTBEHHBIN U 110-
JSIPU30BAHHBIN CBET.

Wntepdepennus. [punnun [roifrenca. SIBnenue uHTepdepeH-
UM KorepeHTHbIX BoJH. lllupuHa mHTEpPEepeHIINOHHBIX OJI0C U
paccrosiHue Mexay HuMu. KorepentHocTs. CriocoObl HaOmI01eHUS
uHTepdepeHu cpera. 3epkana dpenens. bunpusma Dpenens.
WuTepdepeHiyss 0pu OTpaKEHUH OT TOHKHX IUIEHOK. Ilosiockl




PaBHOM TONIIMHBI U paBHOTO HakioHa. MHTepdepomeTp Maiikenb-
cona [1-2].

3-4 |(1.2. JUOPAKIIMA [punnun [oitrenca-®penens. Judpakuus @Dpenens u au-
CBETA ¢dpakuus  Dpaynrodepa.
3onsl Openens. Judpakuus OpeHenst oT KPyrjioro OTBEPCTUs U
Kpyrioro 3kpana. udpakaus Opayrarodepa ot menn. MHOTOIY-
yeBasi uHTepdepenims. Judpaknuonnas pemerka. Jucrnepcus u
paspemnraromnas cuia TuGpaKkIHoOHHON pemeTkn. Audpakius peHT-
reHoBckux jgydeil. ®opmyna bparros-Bynbeda. Ilonstue o rono-
rpaduu [1-2].

5 1.3. [IOJIAPU3ALIA [Monsipuzaropsl. 3akon Mantoca. Crenenp nosisipuzanuu. [loss-

CBETA puzanusg IpH OTpaKeHHUU U IperomiieHuH. 3akoH bprocrepa. Ilo-
Aspu3alus Npu JBOMHOM sydenpesnomiaeHud. OObIKHOBEHHBIH U
HEOOBIKHOBEHHBIH JTyuu. Bpamienue miockoctu noasipusanuu. -
dexr Keppa [1-2].

6 1.4. B3AUMOJIEU- Hucnepcus ceera. ['pynmnoasi CKOpocTb. DleMeHTapHask TEOPUsI
CTBHE DJIEKTPO- nucnepcuu. [lornomenue ceera. 3akoH byrepa. Paccessnue cBera.
MATHUT-HBIX BOJIH |3akon Panes. MonekynspHoe paccesHue ceta. Dpdexkr Bapu-
C BEHIECTBOM noBa-Yepenkona [1-2].

7-16 |2. KBAHTOBAS ®U-
3UKA

7 2.1. TETUIOBOE U3J1Y-| 3akon Kupxroda. PaBHoBecHas MIOTHOCTb S3HEPTUU U3TYUEHUSI.
YEHHME. KOPITYCKY- |®opmyna [1nanka.

JISPHBIE CBOMCTBA 3akon Credana-bonpimana. KopmyckynspHbie CBOMCTBA HU3ITY-
N3JIYYEHUA yeHus1. Dorordpdext. OnbiT bote. Dotonsl. Dddhexkt Komnrona [3-
5].

8 2.2. OJIEMEHTAPHAS | 3akoHOMEpPHOCTHM B aTOMHBIX criekTpax. CleKTpaJbHbIE CEpHH
BOPOBCKAS TEOPHA |BogopoaHoro aroma.

ATOMA BOJIOPOJA Cnekrtpanbhbie TepMbl. Popmyiia baneMepa. OnbITH IO pacces-
Huo X-mydeit. Snepnas monmens aroma. @opmyna Pesepdopna.
OnbiT ®panka-I'epma. [loctynater bopa. Dnemenrapnas G0poB-
CKasi Teopus aroma Bojoposa [3-5].

9 2.3. BOJIHOBBIE I'mnotesa ne bpoitis. DxcrnepuMeHTalIbHOE 10Ka3aTeIbCTBO BOJI-
CBOMCTBA MUKPO- |HOBBIX cBOICTB MuKpoyacTuil. OmsiT J[3Buccona u Jxepmepa. Ju-
YACTUIL], bpaknus smektpoHoB. OnbiT bubGepmana, Cymkuaa u Dabpu-

kaHta. KopnyckynspHo-BonHOBOW ayanu3M. COOTHOILLIEHHE He-
omnpeeneHHocreii [3-5].

10 2.4. OJIEMEHTHBI [Tnockast Bonna ae bpoiinsa. BonnoBas ¢ynkuus. Cratuctuue-
KBAHTOBOM MEXA- |ckuit xapaktep KBaHTOBOI MexaHUKU. CBEICHUS U3 TEOPHH OIle-
HUKA paTopoB. SBHBIN BUJ ONIEPATOPOB BAKHEHUIITUX TUHAMUYECKUX TIe-

pemenHbIX. [lpunuun cynepno3unuu coctosHuil. Iloctynarsl
KBAaHTOBOI MeXaHUKU. Bbluncienne cpeaHero 3HaueHus usmde-
CKOM BeNMYUHBI. BBIpOKIEHHBIE COCTOSIHUA. Y CIOBUS, IPU KOTO-
PBIX HECKOJIBKO (PU3UYECKUX BETMUUH MOTYT UMETH OTIPE/ICIICHHbIE
3HAYEHHsI B OJJHOM COCTOsTHHH [3-5].

11 2.5. YPABHEHUE [1110THOCTH BEPOATHOCTU U IJIOTHOCTH TOKA BEPOATHOCTH. Ya-

PEAMHI'EPA

CTHIIa B OECKOHEYHO ITyOOKOH OJTHOMEPHOH MOTEHIMATIBHOH sIMe.
[IpoxoskieHre yacThIl uepe3 NoTeHInanbHbli Oapbep. TyHHEIHUpo-
BaHue. KBaHTOBOMeXaHMUECKOe OOBSICHEHUE XOJIOJHOH (T10JIeBOM
U aBTOJIEKTPOHHOM) 3MHccHH, o-pacnaga. CKaHUPYIOMUN TyH-

HEJIbHBIN MUKPOCKOII. KBaHTOBBII rapMOHMYECKUN OCIIMILIATOP [3-
5].
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2.6. ATOM BOJIO-
POJIA U BOJIOPOJIO-
[TOJIOBHBIE ATOMBL.
ATOMBI L[EJIOYHBIX
SJIEMEHTOB

KBaHTOBO-MEXaHMYECKOE ONMCAHME BOJOPOAA U BOJOPOAOIIO-
NOoOHBIX aToMOB. KBaHTOBBIE ymcia 3JeKTpoHa B aTome. Cxema
ypOBHEH. BO3HUKHOBEHUE CIIEKTpaIbHBIX cepuil. TOkM B aTOMax.
MarsHuTHbBI MOMEHT aTOMa.

ATOMBI IIETOYHBIX 371€MEHTOB. OCHOBHBIE PE3YJIbTAaThl KBAHTO-
BOI MEXaHUKH /711 LIEJIOYHBIX 2JIEMEHTOB. CIeKTpabHbIE 3aKOHO-
mepHocTH [3-5].

13

2.7. CITNH DJIEK-
TPOHA. MHOT O-
OJIEKTPOH-HBIE
ATOMBI

MoMeHT uUMITyJIbCa YacTHUIbl B KBAaHTOBOW MEXaHUKE. A3UMY-
TaJbHOE WJIM OpOUTAIBbHOE KBAaHTOBOE 4YUCiO. ClI0KEHUE MOMEH-
ToB. [lonsitue o criune. [lonubiit Mexanuueckuit MmomeHT. CBA3b
Paccena-Caynnepca; j-j-csi3b. BekropHas mojienib aToma. MarHur-
HbIE MOMEHTHI MHOTO3JICKTPOHHBIX aTOMOB. MHOXuTens Jlanze.

CrieKTphl 1IE€T0YHBIX 3JIeMeHTOB. [y0ieTHas cTpyKTypa menoy-
HBIX 37eMeHTOB. CUMBOJIBI TepMOB [3-5].

14

2.8. ATOM B MAT-
HUTHOM IIOJIE

Omnpitel ltepa-T'epnaxa. Dddexr 3eemana. Pacumiennenue au-
HUW B MAarHUTHOM MOJIE.

KBanToBO-Mexannueckoe OOOCHOBaHWE TMEPUOJUUYECKON CH-
crembl aneMeHToB .M. Menneneesa. [Ipuniun [laynu. Pacnpene-
JICHUE AJIEKTPOHOB MO 00010ukaM. [lepruoauIHOCTh CBOMCTB dJie-
MeHTOB. [IpaBmiio XyHna.

XapakTepuCTUYECKOE PEHTTEHOBCKOE H3JIydeHHe. PeHTreHoB-
ckue crekTpbl. 3akoH Mosmu. [lornomenue u uzayuenue [3-5].
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2.9. OJIEMEHTBI ®U-
31UKHU TBEPAOI'O
TEJIA

Kpucrammmaeckoe coctosiaue. THITBI KPUCTAUTMYSCKUX pele-
TOK. TeII0eMKOCTh KPUCTAJIIA U €€ 3aBUCMOCTE OT TEMIIEPATYPHI.
Teopus Jle6as. 3axon Jlromonra u [Itu.

[Nornomenue, CIIOHTAHHOE W BBIHYKJICHHOE U3TydeHHe. PaBHO-
BeCcHOe u3nydeHwue. Jlazep (Ha mpumMepe TpeXypOBHEBOW CHCTEMBI).
AxrtuBHas cpena. Pesonarop [3-5].

16

2.10. KBAHTOBAA
TEOPHA CBOBO/I-
HBIX SJIEKTPOHOB B
METAJUIE

[ImOTHOCTP  BHEPreTUYECKUX  COCTOSAHMU. Pacrmpenenenue
®epmu-/upaka. dueprust Gepmu. [oBepxHocTs DepMmu.

DHepreTuyeckue 30HbI B KpUCTaUIax. MeTallibl, HOIYNpPOBOI-
HUKU, JUTICKTPUKH.

DNEKTPONPOBOAHOCT, METAIJIOB M MOJYMPOBOAHUKOB (COO-
CTBeHHas W mpuMmecHas). Dddekr Xosmra. Pabora Beixoma. Diek-
TPOHHAsl SMHUCCUSl U3 MeTayyia. TepMO3JIeKTpUUYECKUE SIBICHUS:
TEPMOAMHUCCHS, TEPMOI/IC, 3P dekT [lenbThe. [lomynpoBogHukoBbIe
JMOJIbI U TPAH3UCTOPBI.

CBepXmpoBOAUMOCTb. MarHUTHBIE CBOMCTBA CBEPXIPOBOIHUKA
(apdext Meticuepa). Dddext Ixo3edcona. Beicokoremmneparyp-
Hasi CBEPXIIPOBOAUMOCTH [3-5].

16

2.11. DU3UKA ATOM-
HOT'O SIJTPA U1 DJIE-
MEHTAPHBIX YA-
CTHUII

AtomHoe sapo. CocTaB M XapaKTepUCTUKA aTOMHOIO sjpa.
Macca 1 3Heprus cBsi3u sipa.

Mogenu atomMHOro sjpa. SnaepHsle Cuiibl. PaguoakTHBHOCTB.
SAnepnsie peakuun. [enenne sanep. TepMosinepHble peakliny.

DnemMeHTapHble YacTULbl. Buabl B3aMMOIEHCTBUI U KJIaCChI AJIe-
MEHTAapHBIX YaCTUL. MeTOAbI pETUCTPALIMU DJIEMEHTAPHBIX YACTHII.
Kocmuueckue nyun. Yactuupsl u anTtudactuipsl. M3oronuuecknii
cnuH. CtpaHHble yacTHIbl. HecoxpaHeHue 4eTHOCTH B Cl1a0bIX B3a-
umozencTBusax. Helitpuno. CuctemaTka 3J€MEHTAPHBIX YACTHULI.
KBapxku.

Opomtonusi BcesleHHOM M IPOUCXO0XKACHUE JIEMEHTOB.
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JUist nekuui 1Mo KaXKAoMy MNpeaMeTy AOJDKHA OBITh OTAENbHas TeTpallb.
[Ipex e Bcero, 3aMUINTE UM, OTYECTBO U (DAMMIINIO JIEKTOPA, OCTaBbTE MECTO TSI
CIUCKa PEKOMEHJOBAaHHOM JIUTEPATYPBbI, TOCOOUH, CIPABOYHUKOB.

ByapTe BHUMAaTENbHBI, KOT/AA JIEKTOP OOBSABISET TEMY JEKUUU, OOBACHSIET
BaMm MecTo, KOTOpOE 3aHMMAET HOBBIM IpeAMET B Balel moaroToBke U 4eMy HO-
BOMY BbI cMOkeTe HayunuThCsi. ONBITHBIN CTYJIEHT 3HAET, UTO, KaK IPABUIIO, HA MEP-
BOMH JIEKIIMH MPEenoiaBaTesib 000CHOBBIBAET CBOM TPEOOBAaHMUS, PACKPBIBAET OCOOEH-
HOCTH YTEHUS Kypca U CIIOCOObI CJauM 3a4eTa WiIU dK3aMeHa.

OtcTynure nmoJis, KOTOpble MOHAT00STCS sl pa3IMYHbIX MOMETOK, 3aMeya-
HHUU U BOIIPOCOB.

3anuce COAEpKaHUs JIEKIUMH OYEHb HHIMBUAYAJIbHA, WMEHHO IO3TOMY
TPY/JIHO IOJIb30BATHCS YYKMMHU KOHCIIEKTaMH.

He crechsiitech 3agaBaTh BONpockl npenogasarento. Yem 6ompiie y Bac Oy-
JeT uHpopMaluu, TeM CBOOOIHEE U yBepeHHee Brl Oynere ceOst 4yBCTBOBATD.

ba3oBbie pexoMeHanuu:

- HE CTapalTech JOCIOBHO KOHCIEKTUPOBATH JIEKIIMH, BBIACISNTE OCHOBHBIE
NOJIOKEHUS, CTAPAUTECH OHATH JIOTUKY JIEKTOPA;

- TOYHO 3alUCBIBAlTE OMpe/eNieHus, 3aKOHbI, TOHATUS, (OPMYJIIbI, TEOPEMbI
U T.J.;

- IepelaBaiiTe U3JlaraeMblii MaTepUaJl JEKTOPOM CBOMMH CIIOBAMU;

- Han0oJiee BayKHBIE TIOJIOKEHUS JIEKIINH BBIICTSANUTE TOTYEPKUBAHHUEM;

- CO3/1aiiTE CBOIO CHCTEMY COKpAILEHUS CIIOB;

- IPUBBIKANTE MPOCMATPUBATh, IEPEUUTHIBATH IIEPE]l HOBOM JIEKIIUEU MTPEbI-
OyIIy1o HHOPMAIIHIO;

- TOTIONHSIWTE MaTepHall JeKIMU UHpopMaLnen;

- 33J]aBaiiTe BOMPOCHI JIEKTOPY;

- 00s13aTEIFHO BOBPEMS ITOTIOTHANTE BO3HUKIITNE TTPOOETIBI.

[IpaBuna TakTHYHOTO MOBEAEHUS U A((DPEKTUBHOTO CITyIIAHUS HA JCKIUAX:

- CJIyIIaTh (U CJBIIIATH) IPYTrOro YeJIOBEKa — 3TO HACTOSIIEE UCKYCCTBO, KO-
TOpPOE OYEHBb MPUTOAUTCS B Oyayiiel mpodecCHOHaIbHOM NeITeTbHOCTH ;.

- €CIIM TIPEenoJaBaTellb «CKy4YHbI», HO BBl 4yBCTByeTe, YTO OH JECHCTBHU-
TEJBHO BJIAJIEET MaTEpUaJIOM, TO CKyKa — 9TO yke Bama nuunast mpo6iema (CTouT
BOOOIIIE CIPOCUTH ce0s1, a HacTosIIIuiA Jin BeI cTynent, eciiu Bam He nHTEpecHA JIeK-
U crienuanucra?).

Ecnu Bel B 4emM-TO HE cOryiacHbl (MM HE TIOHUMAETE) C MPENoIaBaTeNeM, TO
COBCEM He 00s3aTeNbHO TYT K€ IMepeduBaTh €ro u, TeM 0oJiee, BHICKa3bIBaTh CBOU
MIpPeICTaBIICHNUS, JaXKe €CITU OHU U KaxyTcst Bam Bepubimu. [lepebuBanue mpemnoa-
BaTeJisd Ha IMOJYCIOBE — 3TO BEPHBIM MPU3HAK HEBOCIUTAHHOCTH. A BOMPOCHI Clie-
IyeT 3a7aBaTh JIMOO MOCIIE 3aHATUI (11 ’TOTO UX HAJI0 KPaTKO 3aMucaTh, YTOObI HE
3a0bITh), TMOO BHIOPAB MOMEHT, KOTJ[a MPEIOIaBaTelb CAeNIal XO0TS Obl HEOOBIITYIO
nay3y, ¥ 0053aTeJIbHO N3BUHUBIIIHCH.

2 IlpakTnyeckue 3aHATUSA (CEMHUHAPHI)

[IpakTryueckue 3aHATHS SIBISIOTCS BaXKHOM YAacThIO y4eOHOro Ipoliecca B
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By3€. OHHM POBOJATCS C LEJIBIO 3aKPEIUICHHUS JICKHMOHHOTO MaTepuasa, OBJIAICHUS
MOHATUMHBIM aIlapaToM MpeaMeTa, METOAAMU YU MPUEMAMHU UCCIIEIOBAaHUs, U3yYa-
€MBbIMHU B paMKaxX y4eOHOM MUCIMIUIMHGL. [ TaBHOM 11€J1bI0 TAKOTO poja 3aHIATHI SIB-
JIAETCS HAYYUTHCS IPUMEHEHUIO TEOPETUUECKUX 3HAHUM HA IIPAKTHUKE.

MPECTaBICHO B TAOIHIIE.

Conepxanue TPAKTUYECKUX 3aHATUNA 1o aucuuiuimHe «OO0mas ¢Gusukay

aILHOM TOYKH

He- | HanmeHoBaHue pasjena Conep:xanue
et /TeMBI THCIHILINHBI
1-12 (1. PUBNYECKHUE
OCHOBbI MEXA-
HUKHU
1-2 |1.1.KunemaTnka MaTe- ®du3nvecKue MOJIENH: MaTeprajbHasi TOUKa, aDCOTIOTHO TBEPIOE
pHAILHON TOYKK teno. [loctynarensHoe U BpamareabHOe ABMKEHUE. Teno oTcyera.
Cucrema KOOpJMHAT: JAEKApTOBa, IMIMHApUYecKass (TOJspHast),
chepuyeckas, eCTeCTBEHHAs.
OcCHOBHBIE XapaKTEPUCTHKHU JIBIKCHUSI: PAUyC-BEKTOp, TPacK-
TopHs, TiepemenieHue, myTb. CpefHsss 1 MTHOBEHHasi CKOPOCTH,
CpeHee U MTHOBEHHOE YCKOPEHHSL.
Crioco0bl 3a1aHus TBIKECHUSI: BEKTOPHBIN, KOOPIMHATHBIH, €CTe-
cTBeHHBIN. [Ipsmast u oOpatHas 3amaun KuHeMaTHKU. [Ipoexiumn
CKOpPOCTH M YCKOPEHHS B JIE€KapTOBOM M €CTECTBEHHOW CHUCTEMax
KOOpJIMHAT. Berancnenne my Ty npyu HEpaBHOMEPHOM JBHMIKEHUH | 1 -
4].
3-4 |1.2.]lunamuka Marepu- Cuna. CorictBa cui. [IpaBuia mojicuera cuil, ISHCTBYIONIUX HA

TENOo, B MOJIe CUJI TsbKecTH 3emin. MMmysbe (KOMM4YecTBO JABUXKe-
HUs) Tena. Bropoit 3akon HeroToHa. YpaBHEHUs IBHKCHHS B Pas-
JMYHBIX cUcTeMax koopauHat. [Ipsimas u oOpaTHas 3amauu quHa-
Muku. Tperuii 3akoH HeroTOHA.

[Tpunnun otHOocutenbHOCTH ["aymmnes. [IpeoOpazoBanus [ 'amu-
nesi. TaBapuanTel ipeoOpazoBanuii ["anunes. [IpaBuiio cioxeHus
CKOpPOCTEH.

Busl B3anmoeiicteuii. DyHmameHTanbHbie Cuitbl [ 1-4].

1.3.3akon coxpaneHus
UMITyJIbCa

BuyTpenHnue u BHelmHHUE CUIIbl. 3aMKHYTasl cucTeMa. 3aKOH H3-
MEHEHUS! UMIyJbca B auddepeHnanbHoil 1 uHTerpaibHon Gop-
Mmax. UMirynbe cuitbl. 3aKOH COXpaHEHUs! UMITYJIbCA.

Hentp macc. Teopema o nBukeHuu nentpa mace. L{-cucrema.

JIBr>KeHue Tell ¢ nepeEMEHHON Maccoil. YpaBHeHne MelepcKoro
[1- 4].

1.4.3akon coxpaneHus
SHEPTUH

DOnemeHTapHasi pabota cuibl. Pabota cuibl BIOIb TPACKTOPHH.
I'padmueckoe mpencraBieHue padOThl. MTHOBEHHAss W CpeIHss
MoIIHOCTh. Kunernueckast sHeprusi. Teopema 006 M3MEHEHUU KHHE-
TUYECKON SHEPTUH.

KoncepBatusnbie cunbl. Ilone cun. I[loteHnmanbHas sHEprus.
[loTeHuunanpHas 3HEprus MOJS CHUI TSHKECTU, YNPYTOCTH, LEH-
TpalbHbIX cuil. CBsI3b MOTEHIUATBHON SHEPTruu U cuibl. [lomHas
MEXaHUYECKasi JHEPTHsI CUCTEMBI.

3aKOHBI U3MEHEHHUS U COXPAHEHUSI TIOJTHOM MEXaHUYECKOU dHep-
run. CobctBeHHas sHeprusi. KoHcepBaTuBHas cucrema. BHyTpeH-
HsIsl MEXaHUUYECKasi JHEPTUsl CUCTEMBI.

YcnoBue paBHOBeCHs] MeXaHU4eCcKoi cucteMsbl. [loTeHnmanpHas

13




sIMa ¥ TIOTCHIIMATBHBINA Oapbep.
Wmnynse u sueprus B Ll-cucreme. IlpuBenennas macca. A6co-
JIOTHO YNPYTHil ¥ aOCONMIOTHO HEynpyruil yaapsl. LleHTpanbHbIi

ynaap [1-4].

1.5.3akoH coxpanenus
MOMCHTA UMITYyJIbCa

MoOMEHTBI UMITYJIbCA U CHIIBI OTHOCUTENBHO TOYKU. [Tneqo. ITapa
cuil. MOMEHTBI OTHOCUTEIBHO OCU. MOMEHTHI BEPTUKAIBHOM, pa-
JIMaJIbHOM M TaHT'€HLIMAJIbHON COCTABJISIOLUIUX CUIIbI OTHOCUTEIBHO
ocu. MOMEHTBI cUCTEMBI Tell. 3aKOHbI U3MEHEHUSI U COXPaHEHHUS
MOMEHTA UMITyJibca cucTeMbl. COOCTBEHHBII MOMEHT UMITYJIbCA.

JIB>xeHue B IIeHTpaJIbHOM MoJjie cuil. 3akoHbl Kemepa. Kocmu-
gyeckue ckopocth|1-4].

1.6.HeuneprmanbHbie
CHCTEMBI

Cunbr unepuun. Lentpobexxnas cuna unepruu. Cuna Kopuo-
nuca. YpaBHEHHE BTOPOTO 3akoHa HbIOTOHA B HEMHEPIIMATHHBIX
cucTeMax. 3aKOH COXPaHEHHS B HEMHEPIIMATIbHBIX CHCTEMaX. 3aBU-

CUMOCTb YCKOPCHUA CBO6OHHOFO naacHus OT HIHUPOTBI MCCTHOCTH
[1-4].

9-10

1.7.Bpamenue TBepIOro
Tesa BOKPYT HEITOABUK-
HOHM OCH

Bekrop anemeHTapHOro moBopota. MrHOBEHHAsI M CPEIHSs YT-
JoBasi CKOpPOCTh. MTrHOBEHHOE M CpelHee YIJIOBOE YCKOpEHHE.
CBs3b MKy JIMHEWHBIMH M YTJIOBBIMH CKOPOCTSIMU M YCKOPEHHU-
smu [1-4].

11-12

1.8.ITnockoe nBUKEHHUE
TBEPIOTO TeJa

PaszjiokeHne IBUKEHHS TBEPIOrO Teja Ha IMOCTYHATEIbHOE H
BpamiareibHoe. MIrHOBEHHAs OCh BpallleHUs. YPaBHEHHS JBIIKE-
HHsI TBEPJOTO TEJIa U UX BUJ JUIS IDIOCKOTO JABMIKEHUS. Pe3yibTH-
pyroIIas ¥ paBHOIAEHCTBYIOIIAS CHJIBL. Y CIIOBHS PABHOBECHS TBEP-
noro tena. KuHeTHUeCKass SHEPIHs TBEPAOIO Tela MPU IIOCKOM
nBrokenuu [ 1-4].

13-16

2. CIEMAJIBHAS
TEOPUAOTHOCH-
TEJIb-HOCTH

13-16

2.1. DneMeHTEI Ccrielu-
aJIbHOM TE€OPUU OTHOCH-
TEJIHHOCTHU

Kunematnueckue s¢dextsr npeodpazoBanuii Jlopenma. Cob-
ctBeHHas jumHA. CoOctBeHHOEe Bpemsa. Muteppan. MuaBapuanT-
HOCTb MHTepBaja. BpemeHunono0HbIe, MpOCTPAaHCTBEHHO-10/100-
HbIE UHTEPBAJIBI.

dopmytel mpeodpa3zoBanus ckopocteii [ 1-4].

PenstuBuctckuii umiynbce. PensTUBUCTCKOE ypaBHEHUE JIBUXKeE-
Husl. CBSA3b CUJIBI M YCKOPEHUS IJIsl PEISTUBUCTCKOrO Tena. Pens-
TUBUCTCKAs SHEPrusi: KUHETUYECKas, MOJIHAsA. ODHEprusi MOKOS.
[IpeobpazoBanus ummnynsca U dHepruu. YacTuiipl ¢ HyJIeBOW Mac-
coii [1-4].

1. KOJIEBAHUSA U
BOJIHbI

1.1. KUHEMATHKA
IAPMOHNYECKHNX
KOJIEBAHNHA

Koneb6arenbuble apuxenus. CoOOCTBEHHBIE, BEIHYKICHHBIE Tapa-
MeTpuueckue kosebanus. ABTokonebanus. ['apMoHrueckue Koe-
OaHus. AMIUIUTY/Ia, 4acToTa, (asa, nepuoa koiedanuii. Onpenene-
HUE aMIUTUTYAbI ¥ (ha3bl TapMOHMYECKHX KOJIEOaHU U3 HaYalIbHBIX
ycnoBuid. IIpencraBieHre rapMOHHMYECKOrO KOJIEOaHUS C IOMO-
I1bI0 BEKTOPHOM JMarpaMmal.

Crnoxenue xoneOaHuii oxHOro HampasieHus. buenus. Crnoxe-
HHE B3aMMHO NEPIEeHAUKYISIPHBIX Konebanuid. durypsl Jluccaxy.

1.2. IMHAMUKA T'AP-
MOHMYECKHX KO-
JIEBAHUU

INapmonnuecknii ocumisatop. Kasuynpyras cuna. YpaBHeHHe
TFapMOHHUYECKOTO OCHMJUIATOpa. Masnble KoyieOaHus CHUCTEMBbI
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OKOJIO IOJIOKEHHSI PAaBHOBECHSI. DHEPrusi TapMOHUYECKOIO OCLIMII-
asitopa. MaremaTuyeckuii U U3NUeCKUi MassTHUKH.

4-5 |1.3.CBOBOJIHLIE 3A- | VYpaBHeHHE COOCTBEHHBIX 3aTyXaIOIUX FAPMOHUUECKUX KoseOa-
TYXAIOIIME KOJIE- |Huii, ero pemenne. AneproandecKoe IBUKeHIe. XapaKTepUCTUKU
BAHUSA 3aTyXaruero rapMOHHMYECKOro OCHUIIATOpA: aMILIMTyla, Iie-

puo, K03 HUIIMEHT 3aTyXaHWUsl, JIOTapUPMUICCKHI JCKPEMEHT 3a-
TyXaHusi, BpeMs penakcanuu. J1oopotHocTs [1-2].

6-7 |1.4.BbIHY)XJIEHHBIE | VYpaBHeHHe BBIHYXJICHHBIX KojeOaHuii, ero peurenue. [lepexon-

KOJIEBAHUA HBIH Mporiecc. AMIUIMTY/1a U HadajdbHas (a3a BHIHYKIEHHBIX KOJIe-
Oanwmii. SIBneHne pe3oHaHca. AMILTUTYIHBIC U (Da30BBIe PE30HAHC-
HbIe KpuBble. CBs3b MOOPOTHOCTH C TapaMeTpaMH PE30HAHCHOUN
KpuBoii [1-2].

8 1.5.PACIIPOCTPAHE- | BoxHoBoii npouecc. YpaBHEHHE MIIOCKOW BOJIHBI, PACIIPOCTpaHsI-
HUE BOJIH B VIIPY- [tolieiics BIOJb OCH  X.XapaKTEPUCTUKHA BOJIHOBOTO IpOIECCA:
rou CPEJIE JUTHHA BOJIHBI, (Da30Basi CKOPOCTh, BOJTHOBOE YHCIIO, BOTHOBOM BEK-

top. I'paduueckoe npeacraBieHrne BOJIHOBOIO Mpoliecca. Y paBHe-
HUE IUIOCKOM BOJIHBI, PACIPOCTPAHSIONICHCA B IPOU3BOJIBHOM
HaIpaBJICHUHU.

Crosiuas BonHa. KoopauHaThl y3710B ¥ IIy4YHOCTEN. Y paBHEHUS U
TpaHUYHBIC YCIIOBUSI JIJISl BOJIH B CTPyHaX U TpyOax.

BonnoBoe ypaBHeHme. da3oBasi CKOPOCTh BOJH B Pa3iIMYHBIX
cpenax [1-2].

9-16 |2.MOJIEKYJISIPHAS
OU3UKA U TEPMO-

JANHAMHUKA

9-11 |2.1.0CHOBHGBGIE I1O- Mogens uacanbHOTO Ta3a. JIMHaMHYEeCKHA W CTaTUCTHYCCKUU
HATUA U 3AKOHBI MeToibl. OCHOBHOE YpaBHEHHE MOJIEKYJIAPHO-KUHETUYECKON TEO-
MOJIEKYJISPHOMI pUM UIEaTbHBIX Ta30B IJIs JaBjieHUd. YpaBHeHue Kianelpona-
OU3UNKU Meneneesa.

Yucno creneneit cBo0o1bl. 3aKOH paBHOpACIPEICICHUS YHEPTUN
1o CTerneHs M cBOOOAbI MosieKyJl. CpeaHsisi KHHeTUYecKasi SHEpTrus
HOCTYIATEILHOTO IBHYKEHHS MoJsieky [ 1-2].

12-14(2.2.TIEPBOE HAUAJIO | PaBHOBecHOe 1 HEpaBHOBECHOE COCTOSIHUS Ta3a. PaBHOBECHBIE 1

TEPMOJMHAMMKI |HEPaBHOBECHBIE IIPOLIECCH. BHYTpPEeHHSAS DSHEPrus HIEaNbHOrO
ra3a. Pabota raza npu pacmupenuu. [ paduyeckoe npencrapieHue
pabotsl. KonnuectBo Temnotel. [lepBoe Hauano TepMOAMHAMUKH.
TennoeMkocTb. YaenbHas U MOJISIpPHAS. TEIUIOEMKOCTHU. Teroem-
KOCTb IPU MOCTOSIHHOM JIaBJICHUH U MOCTOSTHHOM o0beMe. Kiaccu-
Yyeckas MOJIEKYJSIPHO-KMHETUYeCKass TeOpHUsl TEIUIOEMKOCTU HJie-
aJbHBIX T'a30B U €€ OTPaHUYEHHOCTb.

Anunabatuaeckuid nporecc. [lomurpornuueckuii nmporecc. Iloka-
3aTellb MOJUTPOIIbI Il U30XOPUUYECKOTI0, H30TEPMUUYECKOTO, U30-
Oapuueckoro mpoieccoB. PaboTa, coBepiiaemasi ra3oM IpH pasz-
JIMYHBIX mporieccax [1-2].

15-16|2.3.BTOPOE HAUAJIO | OGpatumbie U HeoOpaTuMbie Mporecchl. Kpyroebie mpoIecchl.

TEPMOJINHAMMUMKHA

Tennoble nuratenu u xojoaunabHble Mammubl, KIIJI. Bropoe
Hayasuo TepMOJMHaMUKHU B popmynupoBkax KenbBuna, Knaysuyca
U ¢ nomouipto noHATus >HTponuu. [ukn Kapuo n ero KIIJ mns
uzaeanpHoOro rasza. Teopema Kapno.

OHTpONHUA HACATBHOTO Ta3a. DHTPONMS B IIMKIMYECKUX TIPOLIEC-
cax. HepaBencteo Knay3uyca. DHTponus npu Npor3BOJIbHBIX IIPO-
1eccax B 3aMKHYTBHIX cucTeMaX. MHKpO- M MaKpOCKONHMYECKOE
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COCTOSIHUSI cUCTEMBI. TepMoAMHAaMHUUYecKash BEPOSITHOCTh (CTAaTH-
ctuueckuii Bec). @opmyia bonbimana. CTaTUCTHYECKOE TOJIKOBA-
HHE BTOPOro Hayajla TePMOIMHAMUKH. [ 1-2].

1-7

1.9JIEKTPUYECTBO

1-2

1.1.TIOJIE HEIIO-
JABWXHBIX 3APAIOB
B BAKYYME

Onekrpuueckui 3apsa. CBOMCTBA AIEKTPUUECKUX 3apsIOB. 3a-
KOH coxpaHeHus 3apsiaa. Toueunslit 3apsia. 3akoH Kynona.

Onexrpuueckoe mnoje. HanpseHHOCTh 3JIEKTPUYECKOIO IOJIS.
Cuna, neficTByoIIasl Ha 3aps] B dJeKTpuueckoM nose. [Tpunnun
CyNEpIIO3UIMH TOJIEH.

ITorok BekTopa HampskeHHOCTH. Teopema ["aycca st BeKTopa
HanpspkeHHOCTH. OObeMHas1, TOBEPXHOCTHAS U JIMHEHHAs TUIOTHO-
cTH 3apa10B. [lone 3apsKEeHHBIX HWIMHIPUUECKUX U C(HEePUUECKUX
MMOBEPXHOCTEM, TOJIe OHOW M NIBYX IuiockocTel. [lose 3apsken-
HOro mapa. /luBepreHius BEKTOpa HaNpsHKEHHOCTH. Teopema
laycca myist BekTOpa HampsHKEHHOCTH B AuQdepeHunanbHon
dbopme.

[NorenumansHoe nosie cuil. LlupKysiiust BEKTOpa HalpsHKeHHO-
CTH JIEKTPUYECKOro Mojsi. Teopema HUPKYJISALUN BEKTOpa Hamps-
*eHHocTu. PoTop BekTopa HampsikeHHOCTH. Juddepennmansras
dbopmynupoBka noreHuuanbHoro noiusd. [lorenunan. CBa3b MEXITY
MOTEHITMAJIOM ¥ BEKTOPOM HAIPSHKEHHOCTH. DKBUMTOTEHITUATBHBIC
MOBEPXHOCTH.

DIIEKTPUYECKUI AUTIONb. DJAEKTPUUIECKU MOMEHT aunoss. [lo-
TEHIMAJ U MoJie AUNoisi. MOMEHT cuJl, JEHCTBYIONIMX HA JUIIOJb,
Y DHEPrus IUIIONS BO BHEIIHEM IEKTpuueckoM nose. Cuna, nei-
CTBYIOIIAsi HA JMITOJb B HEOAHOPOIHOM ToJIe [1-5].

3-4

1.2.TIOJIE HEIIO-
JABMXXHBIX 3APAIOB
B JUDJIEKTPUKE

Huanexktpuku. CTOpOHHHUE W CBsI3aHHBIE 3apsiabl. [lossipHbie n
HENOJISIPHbIE MOJIEKYJIbI. DIIEKTPUUECKasi, OPUEHTAI[IOHHAS U MOH-
Hasl MoJsipu3aluu AuanekTpukoB. [lonspuzoBanHocTs. [lomspusy-
emocTb MoJiekyJ. [losne B muanekTpuke. Makpo- 1 MUKpPOCKOIUYe-
ckoe noJie. JluanekTpuueckasi BOCIPUUMYUBOCTh. BekTop anexTpu-
yeckoro cMmenienus. Teopema ['aycca 115 BEKTOpa 3JEKTPUUECKOTO
cMmerieHud. J{uanexTpuyeckas NpoHUIaeMocTs. CBs3b MEXAy MO-
JSIPU30BAHHOCTHIO M MIOBEPXHOCTHOM IUIOTHOCTBIO CBSI3AHHBIX 3a-
psanoB. Teopema ["aycca mis BekTopa MOJISIPU30BAHHOCTH B UHTE-
rpanbHOM U nuddepeHnnansHON popmax. YciIoBusS BOSHUKHOBE-
HUSl 00OBEMHBIX CBSI3aHHBIX 3apsA0B B AMAJIEKTPUKE. YCIOBHUS Ha
TpaHuULIe pa3fiena IByX AUAJICKTPUKOB M Ha TPaHUIIE pa3zena Mmpo-
BOJIHUK-IUDIIEKTPHK [1-5].

1.3.1TPOBOJIHUKHU B
SJIEKTPUYECKOM
ITIOJIE

YcnoBusi paBHOBeCHS 3apsoB B TipoBoaHKKe. [lone BOIM3H 110-
BEPXHOCTH M BHYTPH IPOBOJHHMKA. Metoa nzoOpaxenuii. Cuiia u
IIOTHOCTH ToKa. Hampsixenue. 3akon Oma. ConpoTuBIeHUE MPO-
BOAHUKOB. 3akoH Oma B nuddepeHnnanbHoii Gopme.

DneKTpoeMKOCTh. EMKOCT yennHeHHoro npoBoHuka. KoHaen-
catopsl. EMKOCTh KOHAEHcaTopa. DOpMyIIBI €MKOCTH IIIOCKOTO,
chepuyecKoro u IMUIMHIPUYECKOTO KoHAeHcaTopoB. [lapanmens-
HOE M TIOCJIEI0OBATEIbHOE COSTMHEHUE KOHIeHcaTopoB [ 1-5].

1.2.5HEPT U DJIEK-
TPUYECKOI'O ITOJIA

[ToTrenunanbHas sHEprus 3apsaa B AINEKTPUUECKOM ToJie. DHEp-
TUsl cUCcTeMbI 3apsa10B. COOCTBEHHAs! PHEPTUS U DHEPTHs B3aUMO-
JEUCTBUSI. DHEprus 3JeKTpuyeckoro mnoss. IlnoTtHocTs 3HEprumn
aJIeKTprYecKkoro noJs [1-5].

8-16

2.MATHETU3M
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8-10

2.1.TIOJIE TIOCTOSIH-
HOI'O TOKA B BAKY-
YME

B3aumopeiictBue TokoB. MarnutHoe mnojie CBOICTBA MarHuT-
Horo noyist. MaruutHas unaykuus. Cuna Jlopenua. [Ipunuun cy-
NEPHO3ULIUYA MarHUTHBIX TTOJICH.

3akoH buo-CaBapa. Teopema I'aycca st BeKTOpa MarHUTHOM
MHAYKUUU. J[MBepreHuus BEKTOpa MarHUTHOW uHAykuuu. [lone
npsiMoro Ttoka. [lone B ieHTpe 1 Ha Ocu KpyroBoro Toka. Teopema
0 LMPKYJISALUMU BEKTOpa MarHMTHOM MHAyKuuu. [lone conenounna
utopouna. 3akoH Amnepa. KoHTyp ¢ TOKOM B OJTHOPOJHOM U HEO/I-
HOPOJHOM MAarHMTHOM IIOJIE€: BpalIaTEeJIbHbI MOMEHT, JHEPIHs,
cuia, JEMCTBYIONIAs HA KOHTYP B HEOJHOPOJAHOM MarHMTHOM IIOJIE.
Pabota npu nepemenieHn KOHTYpa C TOKOM B MarHUTHOM T1osie [ 1-
5].

11-12

2.2.MATHUTHOE
[TIOJIE B BEHIECTBE

Marneruku. Toky TpOBOAMMOCTH U TOKW HAMAarHu4eHus: (Mole-
KyJsipHble Toku). Hamarunuennocts. I[lone B mMarnerukax. Teo-
pemMa o HUPKYJISALUU BEKTOpa HaMarHuueHHocTU. HanpskeHHOCTh
MarHuTHOTO 1nojisi. Teopema 0 HUPKYJIALNMN BEKTOpA HANPSKEHHO-
cTH. MaruuTHas BOCIPUUMYHMBOCTh. MarHuTHasi IPOHUI[AEMOCTb.
VYcnoBrs BO3SHUKHOBEHHSI OObEMHBIX TOKOB HAMarHu4yeHus. Y cjio-
BUS Ha TPaHMIIe pasjiesa IBYX MarHeTukos. [1-5].

13-14

2.3.TTEPEMEHHOE
OJIEKTPOMAI'HUT-
HOE IIOJIE

SIBnenne snexrpomarauTHOW MHAYKIUHU. Oneir @apanes. [Ipa-
Bwio Jlenma. DJIC uaaykuuu. [loTokociernenue (MOTHBIA Mar-
HUTHBINA MOTOK).

SBnenne camomHaykiuu. MuaykTuBHOCTh. NHIYKTUBHOCTD CO-
nenouna. DJIC camounaykuuu. B3zanmuas nHaykuus. B3anmuas
WHIYKTUBHOCTb. TeopeMa B3auMHOCTH.

DOHeprusi MarHUTHOro mnoJjsi. Bzanmuasg sHeprust TokoB. [1not-
HOCTb SHEPruM MarHuTHoro mnoissa. PaboTa nepemMarHu4YMBaHUS
dbeppoMarHeTuka.

Buxpesoe snekrpudeckoe nosie. Tox cmenienus. [1oaHbIi TOK.
VYpaBHenne MakcBemia B WHTErpalbHON M auddepeHnnanbHon
dbopmax.

DIIEeKTpOMarHuTHbIE BOJIHBI. BOIHOBOE ypaBHEHHE. YpaBHEHUE
IJIOCKOW 3JIEKTPOMArHuTHOW BoJHBI. Bekrtop Ymona-IlolHTHHTA.
VMIyibC 1 Macca 3JIEKTPOMAarHUTHOTO HOJIS.

15-16

2.4. IBUKEHUE 3APSI-
KEHHBIX YACTHILL B
OJIEKTPUYECKUX U
MAT'HUTHBIX I10O-
JAX

OTKJIOHEHHE 3apsHKEHHBIX YaCTHI[ 3JIEKTPUUeCKUM moseM. OT-
KJIOHEHHE 3apSDKCHHBIX YAaCTUII MArHUTHBIM 1ToJieM. JIBIKeHue 3a-
PSDKEHHOM YacTHIBI B OJHOPOJHOM MarHUTHOM Iojie. Y IebHBIH
saps. [1-5].

1.OITUKA

1.1. MHTEP®EPEHIN
CBETA

['maBHbIe ATanbl pa3BuTus Gusndeckux Teopuit. CBeToBas BOJIHA.
CseroBoii Bektop. [lokazaTens npenomienus. 3aKOHbI T€OMETPH-
yeckol onTtuku. Onruueckas nanuHa nyTtd. [Ipunnun @epma. dop-
MyJia TOHKOM JUMH3bl. IHTEHCUBHOCTH cBeTa. ECTECTBEHHBIN U I10-
JISIPU30BAHHBIN CBET.

Wntepdepennus. [punnun [toiirenca. SIsnenue untepdepeH-
U KorepeHTHbIX BOJH. IllupuHa mHTEphEpEeHIIMOHHBIX MOJO0C U
paccrosinue Mex 1y HuMu. KorepeHTHOCTh. CriocoObl HaOMOIeHUS
unTepdepennun ceera. 3epkana Openens. bunpuszma Dpenens.
WNuTepdepenius npu oTpakeHUN 0T TOHKUX TUIeHOK. [Tonockr pas-
HOW TOJIIUHBI M PABHOTO HakKJoOHA. [1-2].
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3-4 |1.2.JUDOPAKIIMS IMpunnun oiirenca-Openenst. Judpaxius Dperens u  u-
CBETA ¢dpakuust  Dpaynrodepa.
3onsl Openenst. Judpakuus OpeHenst OT KPyrjioro OTBEPCTUs U
Kpyrioro 3kpana. {udpakmus @payrrodepa ot menu. MHoromy-
yeBasi uHTepdepennus. Judpaknuonnas pemerka. Jucnepcus u
paspemiaromnas cuia TuGpaKkIuoOHHON peneTkn. Audpakius peHT-
reHoBckux nydei. @opmyina bparros-Byibsda. [1-2].

5 1.3.110JISIPU3 AL [Monsipuzaropsl. 3akon Mantoca. Crenenp nonsipusaruu. [loms-

CBETA pu3aiusi Tpu OTPaKEHUU U NpesromiieHud. 3akoH bprocrepa. Ilo-
JSpU3alMs TIPU JIBOMHOM JyuernpenoMiieHud. OObIKHOBEHHBIN U
HEOOBIKHOBEHHBIH JTyuun. BpaieHue miockocT nonspu3anum. I¢-
dexr Keppa [1-2].

6 1.4.B3AUMO/IEN- Hucniepcus ceeta. ['pynmoBasi CKOpOCTh. DJIeMEHTapHasi TEOPHs
CTBUE DJIEKTPO- nucnepcuu. [lornomenue ceera. 3akoH byrepa. Paccessnue cBera.
MATHUTHBIX BOJIH |3akon Panes. MonekynspHoe paccesnue ceta. Dddext Bapu-
C BEILIECTBOM noBa-Uepenkona [1-2].

7-16 |2. KBAHTOBAS ®U-
3UKA

7 2.1.TETIJIOBOE U3J1Y-| 3axon Kupxroda. PaBHOBecHas IUIOTHOCTh SHEPTHU U3ITyUESHHUS.
YEHHME. KOPITYCKY- [®opmyna IInanka.

JISPHBIE CBOMCTBA | 3axon Credana-Bombimana. KopmyckysipHbie CBOHCTBA H3ITy-
N3JIYYEHUA yeHus. Poroapdext. OnbiT bore. Potonsl. Ipdext Komnrona [3-
5].

8 2.2.0JIEMEHTAPHAA 3aKOHOMEPHOCTH B AaTOMHBIX cHekTpax. CneKkTpaiabHblE CEpUHU
BOPOBCKAS TEOPHA |BogopoaHoro aroma.

ATOMA BOJOPOJA Cnekrtpanbhbie TepMbl. Popmyiia baneMepa. OnbITH IO pacces-
Huto X-mydeit. Snepnas momens aroma. @opmyna Pesepdopna.
DjeMenTapHas OOpOBCKasi TEOPHs aToMa Boaoposa [3-5].

9 2.3.BOJIHOBBIE I'mnoTesa ne bpoitis. DxkcrnepuMeHTaIbHOE 10Ka3aTeIbCTBO BOJI-
CBOMCTBA MUKPO- |HOBBIX cBoifcTB Mukpodactril. OmbiT [sBrccona u [xepmepa. Ju-
YACTUI] dbpakius snekTporoB. COOTHOIIEHHE HeonpeaenenHocreit [3-5].

10-11|2.4.YPABHEHHME [110THOCTH BEPOSTHOCTU U IUIOTHOCTh TOKA BEPOATHOCTH. Ya-
HIPEJIVHI'EPA CTHUIIa B OECKOHEYHO TJIyOOKOM OHOMEPHOM IMOTEHIIMAILHOM sIMe.

[TpoxoxaeHue yacTull yepes NoTeHuaNbHbII 6apeep. TyHHENIUpO-
Banue. KBaHTOBbI# rapMoHHYecKuii ocuuustop [3-5].

12 2.5.ATOM BOJIOPOJIA| KBaHTOBO-ME€XaHMYECKOE OMUCAHHUE BOJIOPOJIa M BOJAOPOJOIO-
N BOAOPOAOIIOJOB- | mobubix aTomoB. KBaHTOBBIE uYMclia dJeKTpoHA B atome. Cxema
HBIE ATOMBI. ypoBHEll. BO3HUKHOBEHUE CHEeKTpaibHbIX cepuil. Toku B aToMax.
ATOMBI HIEJIOYHbBIX |MaruuTHblii MOMEHT aTOMa.

SJIEMEHTOB ATOMBI 1IETOYHBIX 3J1€MEHTOB. OCHOBHBIE PE3YJIbTATHl KBAHTO-
BOI MEXaHUKU IS IEJIOYHBIX JIeMeHTOB. CIeKTpaibHbIE 3aKOHO-
mepHoctH [3-5].
13-14|2.6.CII1MH DJIEK- MoMEHT MMIly/IbCa YacTHIbI B KBAaHTOBOM MEXaHUKE. A3MMYy-

TPOHA. MHOT O-
OJIEKTPOHHBIE
ATOMBbI

TalbHOE WM OpOUTATbHOE KBAaHTOBOE uncio. ClokeHne MOMEH-
ToB. IloHsTHe o crnmue. IlonHBIN MexaHWdecKMid MOMEHT. CBS3b
Paccena-Caynnepca, j-j-cBsi3b. BekTopHast Mojienib aToMa. Maraur-
HbI€ MOMEHTBI MHOTO3JIEKTPOHHBIX aTOMOB. MHOXuTenb Jlanze.

CrieKTpsI MIEeT0YHBIX dNIeMeHTOB. [[y0ieTHas cTpyKTypa menoy-
HBIX d51eMeHTOB. CHMBOJIBI TEpMOB [3-5].
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15-16(2.7.29JIEMEHTHBI ®U- Kpucramnmueckoe cocrossHue. TuIllbl KpUCTAJUIMYECKUX peElIe-
3UKU TBEPJOI'O TOK. TeIIoeMKOCTh KpUCTaJlJIa U €€ 3aBUCUMOCTb OT TEMIIEPATyPBI.
TEJIA Teopus Jle6as. 3akon Jromonra u [Itu.

HOI‘JIOH.[GHI/IG, CIIOHTAaHHOC W BBIHYXXJICHHOC U3JTYUYCHHUC. Pasno-
BECHOE M3ilyueHue. Jlazep (Ha mpuMepe TpeXypOBHEBOM CUCTEMBI).

AxrtuBHas cpena. Pesonartop [3-5].

Ha npaktudyeckoM 3aHITHH 00CYKIAIOTCS TEOPETUUECKUE TOJIOKEHUS U3Y-
4aeMOro MaTepuaia, yTOUHAIOTCS MO3UIIMU aBTOPOB HAYUYHBIX KOHUEMIINHN, BEIETCS
paboTa Mo OCO3HAHUIO CTYACHTAMU KaTErOpUAJIbHOTO anrmapara u3y4yaeMou TUCIIH-
IUTUHBI, onpeieNiseTcss U (PopMyIupyeTcsi OTHOIICHHE yUalluXcsl K TEOPETUYECKUM
npoOiaeMaM Hayku, 0OpPMIISIETCS COOCTBEHHAS TO3ULIMS OYIYIIETrO CIEIHaINCTA.
®dopma pabOTHI — IUAJIOT: U CTYACHTHI, U MPETNoiaBaTellb BIpaBe: 3a7aBaTh JAPYT
JIPYTY BOIMPOCHI, KOTOPBIE BOSHUKIIM U MOT'YT BOBHUKHYTh Y HUX B IIPOLIECCE U3YyUe-
HUS M OOCYXXJICHHsI MaTepuasa, JeIUThCI CBOUMU COMHEHUSMH, HAOIIOICHUSIMH,
MPUBOJAUTE JIOBOJBI «3a» U IPOTUBY» TOW WJIM MHOM MO3UIIMH, 0OOCHOBBIBATH BO3-
MOYXHOCTh IPUMEHEHHUS Ha MPAKTUKE TEX UJIM UHBIX TEOPETUUECKUX MOJTOKECHUI.

JI71s1 TOATOTOBKY K MPAKTUYECKOMY 3aHATUIO CTYI€HTaM PEKOMEHIYETCS:

- U3yYUTh BOTIPOCHI, KOTOPBIE OYyT 0OCYKAaThCsl HA 3aHSATUH,

- U3YUYUTh CIIUCOK OCHOBHOM U JIOTIOJHUTEIBHOM JIUTEPATYPHI, TJ€ CTYICHTHI
MOTYT HalTH OTBETHI Ha BOMPOCHI, 0OPAaTUTh BHUMAHKHE HA KATETOPUH, KOTOPHIMU
ONEPUPYET aBTOP, BHIMUCATH OCHOBHBIC MOHSATHS M CUCTEMATU3UPOBATh UX;

- pa3paboTarh 0JIOK-CXeMy, B KOTOPOW HAWAYT OTpa’keHHE BCE M3ydyaeMble
BOIIPOCHI TEMBI;

- COCTaBHUTbh Pa3BEPHYTHIM IUIAaH M3y4aeMOI0 MaTepuasa, KOTOPBIM MOXKET
OBITH UCIOJIB30BAH JJI OTBETA Ha 3aHATHUHU.

B nauane 3aHsATHS CTYyACHTHI 110 PYKOBOJICTBOM IpenojaBaress 0ojee riy-
OOKO OCMBICTUBAIOT TEOPETUUYECKUE TTOJIOKEHUS TI0O TEME 3aHATUS, PACKPBIBAIOT U
OO0BSCHAIOT OCHOBHBIE TIOJIOKEHHMSI ITyOJIMYHOTO BBICTYTIEHUs. B mipoiiecce TBopye-
CKOTO OOCYXIEHHUS U JUCKYCCUHU BbIpaOaTHIBAIOTCS YMEHHSI M HaBBIKU HCIIOJIB30-
BaTh MPUOOPETCHHBIC 3HAHUS JJI PA3TUYHOTO POAa OPATOPCKOM AESTEIbHOCTH.

BBuny TpyZ10eMKOCTH NOATOTOBKH K IIPAKTUYECKOMY 3aHATHUIO ITpEIojaBa-
TE€JIb MOXKET NPEJIOKUTH CTYAEHTAM AITOPUTM JIEMCTBUM, PEKOMEH0BATH €IIE pa3
BHUMATEIILHO MTPOYUTATH 3AIMCH JIEKIIMI U YK€ TOTOBBIM KOHCIIEKT 10 TEME CEMU-
Hapa, TIIATEJIbHO IPOAYMATh CBOE YCTHOE BBICTYIIIEHHUE.

Ha mpakTtrueckoM 3aHATHUU KaKIIbIH €ro YYaCTHHUK JOJDKEH ObITh TOTOBBIM K
BBICTYILUIEHHUIO IO BCEM IIOCTABIIEHHBIM B IJIAHE BOIIPOCAM, MPOSBISTH MAKCUMAaJIb-
HYIO aKTHUBHOCTH IIPU UX PACCMOTPECHUU. BBICTyIUIEHUE JOJKHO CTPOUTHCSA CBO-
601H0, yOenuTeapHO U apryMeHTupoBaHo. [IpenonaBarens cieauT, 4TOOBI BHICTYTI-
JIEHWE HE CBOJMJIOCH K PENPOAYKTUBHOMY YPOBHIO (IIPOCTOMY BOCIPOM3BEICHUIO
TEKCTa), HE JIOMYCKAEeTCsl U MPOCTOE UYTeHne KoHcIekTa. Heobxoammo, 9ToOBI BhI-
CTYHAIOLUH MPOSIBIISI COOCTBEHHOE OTHOIIEHHE K TOMY, O YEM OH TOBOPUT, BhICKA-
3bIBAJI CBOE JTMYHOE MHEHHE, TOHUMaHKHe, 0OOCHOBBIBAJI €r0 U MOTI CAeNaTh Ipa-
BUJILHBIC BBIBOJIBI M3 CKa3aHHOTO. [Ipy 3TOM CTyIEHT MOXKET 00pamaThCs K 3amMucsImM
KOHCIIEKTa W JIEKIHW, HEIMTOCPEACTBEHHO K MEPBOMCTOYHMUKAM, HCIOJIb30BaTh 3HA-
HUE XYJIO)KECTBEHHOM JUTEpaTypbl U HCKycCTBa, (akThl W HaOIIOACHUS
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COBPEMEHHOM XU3HM WU T. JA. BOKpYr Takoro BBICTYIUIEHHSI MOTYT pPa3ropeTbCs
CIIOPBI, JUCKYCCHUH, K YYACTHIO B KOTOPBIX JOJIKEH CTPEMUTHCS KK IbIH.

B 3akmroueHue npenoaaBaTeiib MOABOJANUT UTOTH IMTPAKTHYCCKOTI'O 3aHATHA. On

MOKET (BBIOOPOYHO) MPOBEPUTH KOHCIEKTHI CTYIEHTOB U, €CIIU NOTpeOyeTcsl, BHE-
CTH B HUX HUCIIPABJICHUS U JOTOTHEHUS.

J1a00paTOPHBIM paboTaM.

Baxnas poib B yueOHOM npornecce npu uzydenuu O0uieit pu3uku oTBOIUTCS

HOBbI MEXAHUKH

He- | HaumeHoBaHMe pa3jena Ha3panmue 1a0opaTopHoii padoThI
JeJst /TeMbl IM CIIUTLITHHBI
1-16 |{®U3UYECKHUE OC-

1-2 1.1.BBEJEHUE B TEO-| W3mepeHue AIMHBI, MacChl U MJIOTHOCTH BELIECTBA
PUIO INIOT'PEILIHO-
CTEHN

3-4 |1.2.IUHAMUKA MA- N3ydeHne noctynaTenbHOro IBUKEHMS Ha MalllMHE ATBY1a
TEPUAJIBHOM TOUYKU

5-6 |1.3.3AKOH COXPAHE-| W 3y4yeHue KpaTKkOBPEMEHHBIX B3aMMOJECHCTBUI HA IPUMEPE CO-
HUA UMITYJIBCA yJIapEeHUs apOB

7-9 |1.4.3AKOH COXPAHE-| W3ydeHne KpaTKOBpPEMEHHBIX B3aUMOJECHCTBHN Ha IPUMEpE CO-
HA DHEPT' N yJIapeHUs IapOB

10-11{1.5.3AKOH COXPAHE-| Omnpenenenne CKOpoCcTH MoJIeTa MyJIH C TTOMOIIBIO OayuTicTHYe-
HMA MOMEHTA UM- |ckoro MasiTHHKa
I[TYJIBCA

12-1411.6.IVIOCKOE /JIBU- N3ydenue miockonapauieIbHOTO JIBMXKEHUS TBEPIOTO Tejia Ha
JKEHUE TBEPJIOI'O  |mpumepe masiTHuKa MakcBemia
TEJIA

15-16|1.7.TMPOCKOIIbI N3ydeHue cBOMCTB TUPOCKONA

1-7 |KOJIEBAHUA 1
BOJIHbI

1-2 |l.1.l'apmonnyeckue ko- |DU3NUECKUI MAITHUK
nebaHus

3 1.2.I'apmonuyeckue ko- |MaTeMaTU4eCKUIl MasiTHUK
nebaHus

4 1.3.Cnoxenue koneba- | CroKeHHE TAPMOHUYECKUX KOJICOaHHUI.
HUW OJJHOTO HampaBJiie-
HUS

5 1.4.Cnoxenue BzaumHo |Durypsl Jluccaxy
MEePHEHIUKYISPHBIX KO-
nebanuit

6-7 |1.5.3aryxatomue koneba-|OnpeneneHue 1orapuMUIecKoro I1eKpeMeHTa 3aTyXaHus
HUS

8-16 |2.MonexynspHas (pu3nKa
Y TEpPMOJIMHAMMKA

8 2.1.Iloxazarens amma-  |Onpenenenne otHomenus C,/Cy Bozayxa meromom Kie-
Garet MaHa u Jlezopma.

9-10 |2.2.Axycrudeckuii peso- |Onpenesnenue ortHomieHus Cp/Cy BO3Ayxa MeETOJ0M
HaHC
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AKYCTHYCCKOI'O p€30HaHCa

11-12

2.3.51Bnenus nepeHoca

Onpenenenne ko3 PpUIIIEHTa BHYTPEHHETO TPEHUS U
CpelHel JUIMHBI CBOOOIHOTO ITpobera MoJIEKyJl BO3ayXa.

13-14

2.4.I1oBepxHOCTHOE
HaTAXKCHUC

Onpenenenue kodpduireHTa TOBEPXHOCTHOTO HATSKE-
HUS TI0 BBICOTE TIOJIHATHS KUIKOCTH B KA PHBIX
TpyOKax.

15-16 |2.5. Tepmoaunamuka Onpenenenue yaeabHOW TETIOEMKOCTH TBEPABIX TEIL.
1-2 |[1.9JJEKTPUYECTBO
1-2 |1.1.ITone nenogBuxHbIX | IloarBepxkaeHue 3akoHa Kyinona
3aps7I0B B BAKyyMe
3-16 |2.MATHETU3M
3-4 |2.1.Ilone moCTOSHHOTO [TonTBepkneHue 3akoHa AMIiepa
TOKA B BAKyyMe
5-6 |2.2.MaruuTtHOEe 110JIE B N3yueHne sABieHUS THCTEpE3NCA
BEIIECTBE
7-8 |2.3.IlepemeHHOE dIIEK- N3yueHns siBIEHUS JIEKTPOMAarHUTHON UHAYKIIMU
TPOMAarHUTHOE TI0JIe
9-10 |2.4.DneKkTpHyYecKue Ko- H3ydenue npoueccoB 3apsA/IKu U pa3psIKM KOHAEHCAaTOpa
ne0aHus
11-12|2.5.1lepemeHHBII TOK N3ydeHune miockoro KOHJIeHcaTopa
13-16|2.6.[IsuxeHue 3apskeH- | M3MepeHue yAenbHOro 3apsiaa 3JIeKTpoHa
HBIX YaCTHUII B DJIEKTPH-
YEeCKUX U MarHUTHBIX IO-
JISIX
1-11 |1.0IITHKA
1-2 |1.1.BosnoBbIe cBOii- | [[3yyeHHE MHTEp(EPEHIIMH C TOMOIIBIO OMIpru3Mbl Dpe-
CTBA cBeTa HeIs.
3-4 |1.2.Wnrepbepenuus W3yuenne WHTEPPEPEHIMH CBETA IPH OTPAKEHUU OT
TOHKUX MJICHOK.
5-6 |1.3.Murepdepenunonnas| Kospia HploTOHA B IPOXOASIIEM MOHOXPOMATHYCCKOM
cxema — konbla Heto- | opete.
TOHA
7-9 |1.4.udpakuus Opas- | [Tudpakiust CBETa Ha OJHON U ABYX IHEJIAX.
roydepa
10-11|1.4.Ontiyecku aktuB- | BpallieHUE IUIOCKOCTH TOJISIPU3ALIHH.
HbIE CpeIbl
12-16 2. ATOMHAS ®U-
3UKA
12 2.1.KBanToBas ¢usuka | Beruucnenue nocrossHHoi [Tnanka
13 2.2.Atom bopa Onrtuueckue CreKTpsl arToMa BOAOPO1a
14 |2.3.Cmextp atoma Bono- | Ompenenenue AauHbl BoHb He, Hg, Hy BanbMmepos-

pona

CKOM CcepuHU BOJOPO/a.
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15  |2.4.Arom B MarauTHOM | HopMasbHbIH A ekt 3eemana.
T10JIC

16  |2.5.Pentrenosckoe usiy-| [3yueHue ocia0lieHUs] pEHTIE€HOBCKUX JIy4ell B 3aBHCH-
HcHne MOCTH OT TOTJIONIAIONIETO MaTepHaia U €ro TONIIHUHEI.

CryzaeHT nosyvaeT 3aJjaHUe B BUJI€ TEMbI OYEPETHOM 1abopaTOpHOI paboTHI,
WCTOYHUKH JJIsi TIOJTOTOBKM K BBINIOJIHEHUIO paboThl. [IpenogaBarens BBISICHSIET
CTETIeHb TOTOBHOCTH CTYJCHTa K BBIMOJHEHUIO JabopatopHoit paboTsl. [lomydns
JOITYCK K BBITIOTHEHUIO paOOTHI CTYJCHT IPOUBOAUT HEOOXOJUMBIC H3MEPEHHUS. 3a-
KITIOYUTEIbHBIM TallOM BBITIONHEHUS JIa00opaTOpHOU paboThl siBIsieTcs: odopmiie-
HHE OTYeTa U 3alluTa pe3yIbTaToB Jab0paTOpHON pabOTHI.

3 CamocrosiTeqibHasi padoTa 00y4aromuxcst

[ToaroToBKa COBpEeMEHHOTO CHEIUATUCTA MPEANOoaraeT, YTo B CTEHAX WH-
CTUTYyTa OH OBJIAJCET METOI0J0THEH caM000pa3oBaHusl, CAMOBOCIIMTAHUS, CAMOCO-
BEPIIICHCTBOBAHUS. DTO OMPEICIACT BAXKHOCTh aKTUBU3AIIUU €TI0 CAMOCTOATEIIbHOM
paboTel. C 1eNbl0 OpraHu3alii JAaHHOTO BUJA YUEOHBIX 3aHSITHH HEOOXOJIUMO B
MIEPBYIO OYEPEb UCITOIB30BATh MATEPHUAII JICKIIUA U CEMUHAPOB. JIEKIIMOHHBIN Ma-
Tepuaa co3iaeT npobieMHbld (GOH ¢ 0003HAYCHUEM OPUEHTUPOB, HAMOJIHEHUE KO-
TOPBIX COIEPKAHUEM MTPOU3BOIUTCS CTYACHTAMH Ha CEMUHAPCKUX 3aHATHUSIX MOCTe
paboThl ¢ y4eOHBIMU MTOCOOUSIMU, MOHOTPAdUAMH U MEPUOIUUECKUMH U3AaHUSIMU.

CaMocCTOsTeNIbHO M3yYaeTcsl peKOMEHIyeMasl JUTepaTypa, MPOBOIUTCS pa-
6ota ¢ 6uOIMOTEYHBIMU (HOHIAMH M AJICKTPOHHBIMU MCTOYHUKAMHU WH(OpMaImw,
CHEIUATBHON JIUTEPATypOH, CTaThIMU M3 NMPOGUIBHBIX XKypHaoB. Pedepupysa u
KOHCIIEKTUPYS HanOoJiee BaXKHbIE BOIPOCHI, UMEIOIINE HAyUYHO-TIPAKTHUYECKYIO 3HA-
YUMOCTb, HOBU3HY, AKTyaJIbHOCTb, JIeJiasi BBIBOJIbI, 3aKTFOYCHHSI, BHICKA3bIBas MPaK-
TUYECKUE 3aMEYAHMsI, BBIIBUTAsI PA3IMYHbIC MMOJOXKEHUS, CTYACHTHI IIy0Ke MOHU-
MaloT BOIIPOCHI Kypca.

[TonroToBKa K MpakTUYECKUM 3aHATHAM, a TAK)KE BBHIIOJTHEHHUE 3aJlaHUN JIJIst
CaMOCTOSITEILHON PabOThI TPeOYyeT OT CTyACHTAa HAaBBHIKOB pabOTHI C JIUTEPATYP-
HBIMH UCTOYHUKAMH:

- YMEHUE BBIICTATH TJIABHOE B TEKCTE,

- YMEHHE COCTaBIIATh OMOPHYIO CXEMY M3YyUYEHHOI0 MaTepHaia, Te3UCHBII U
Pa3BEpHYTHIN IUIAH-KOHCIEKT;

- cBOOOIHOE BJIa/IeHHE MPOPaOOTaHHBIM MAaTEPUATIOM;

- CITOCOOHOCTH PaccKa3aTh CBOUMHU CIIOBAMU CYTh MPOOJIEMBI;

- YMEHHE OOBSICHUTH U JaTh OMPEICTICHUE BCTPEUAIOIINMCS B TEKCTE HOBBIM
HAyYHBIM TePMHUHAM;

- YMEHHUE HAXOAUTh B )KU3HHU CUTYAIlUH, KOTOPHIE MOTYT CIIYKUTh HILTIOCTPaA-
IIMeH TEOPETUIECKOTO MaTepHraia, 00CyKIaeMOoro Ha 3aHATHSX.

CBoeBpeMEHHOE U KAYECTBEHHOE BHITIOJTHEHUE CAMOCTOSITEIbHOM paboThI Oa-
3UpyeTcs Ha COOJIIOACHUN HACTOAIINX PEKOMEHAAUNA U U3YYEHUU PEKOMEH/10BaH-
HOM jureparypbl. CTyIEeHT MOXKET JONOJHUTh CIHCOK HCIIOJIb30BAHHOU
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JUTEPATyPbl COBPEMEHHBIMU UCTOYHUKAMU, HE NIPEICTABJICHHBIMH B CIIMCKE PEKO-
MEHJIOBaHHOM JIUTEPaTyphl, U B JaJbHEHIIEM HCIOJIb30BaTh COOCTBEHHBIE MOATO-
TOBJICHHbIE y4€OHbIE MaTEpHaIbl IPU HATUCAHUU KYPCOBBIX PaOOT U BBIYCKHOU
KBIU(PUKALIMOHHOMN paboOTHI.

BaxxHOl sIBsieTCS TOTOBHOCTH CTYA€HTA K BOCIIPUATHIO B KypC€ COUYETAHUS
¢unocopckoro, TEOPETUUECKOTO Marepuajga € KOHKPETHbIM MPAKTUYECKUM,
HaIlpaBJICHHbIM Ha OCBOCHHE YMEHUI U HABBIKOB MPAKTUYECKON OpraHu3anuu npo-
(eccuoHaIbHOM AESITEIbHOCTH B 00pa30BaATENIbHOM YUPEXKICHUU.

[ToaroToBka K MpakTUYECKOMY 3aHATHUIO BKJIIOUAET 2 3Tamna:

| - opranu3anoOHHbII;

Il - 3akpernnenue u yriyoieHue TeopeTHIeCKUX 3HaHU M.

Ha nepBoMm 3Tane cTyAeHT MJIaHUPYET CBOIO CAMOCTOSITENbHYIO paboTy, KO-
TOpasi BKJIIOYAET:

- YSICHEHHUE 3a/IaHHs HA CAMOCTOSITENIbHYIO paboTy;

- 1oA0Op PEKOMEHI0BaHHOM JIUTEpaTyphl;

- COCTaBJICHHUE IJIaHa pabOThI, B KOTOPOM OTPEEISIIOTCS OCHOBHBIE TyHKTHI
npenacrosmieit moarorosku. CocrapieHue MIaHa JUCHUTUTMHUPYET U MOBBIIIAET Op-
raHU30BaHHOCTH B padoTe.

Bropoii stan BKIIOYaeT HEMOCPEICTBEHHYIO MOJATOTOBKY CTYJEHTa K 3aHs-
Tuio. HaunHaTth Hamo ¢ M3y4yeHUs peKOMEHAOBaHHOU juTeparypbl. HeoOxomumo
NOMHHTb, YTO Ha JICKIUM OOBIYHO paccMaTpUBAETCs HE BECh MaTepHual, a TOJBKO
ero yactb. OcTanbHasi €ro 4acTh BOCIIOJIHSIETCS B MPOIECCE CaMOCTOSATEIBHOM pa-
60Th1. B cBs31 ¢ 3TUM paboTa c peKOMEHA0BaHHOM JInTepaTypoit o0s3aTenbHa. Oco-
00e BHUMaHHE MPU ITOM HEOOXOJIMMO OOpATUTh Ha COZAEpP>KaHHWE OCHOBHBIX TOJIO-
’KEHUI U BHIBOJIOB, 0ObSICHEHHE SIBJICHUM U (DaKTOB, YySICHEHUE MPAKTUUECKOTO MPH-
JIO’)KEHHUS pacCMaTPUBAEMBIX TEOPETUYECKUX BOMPOCOB. B mpoliecce 3Toit paboThI
CTYJICHT JIOJDKEH CTPEMUTHCS OHSATh M 3alIOMHUTHh OCHOBHBIE TTOJIOKEHHS paccMart-
pUBAaEMOT0 MaTepuasa, IpUMEpPHI, MOSCHSAIOIINE €T0, a TAKXKE pa300paThCs B UILIIO-
CTpaTMBHOM Martepuaje. 3aKaHYMBaTh MOJATOTOBKY CIIEyET COCTABIICHUEM ILIaHa
(KOHCIIEKTA) [0 U3y4aeMOMY MaTepuaiy (BOIpocy). TO MO3BOISET COCTABUTH KOH-
[IEHTPUPOBAHHOE, C)KATOE MIPEICTABIICHUE IO U3y4YaeMbIM BOIIPOCAM.

3anucu UMEIOT MEPBOCTENIEHHOE 3HAYEHHE JJII CAMOCTOSITENBbHONW PaboThI
cTyaeHToB. OHM IOMOTaIOT NOHSTHh NOCTPOCHUE U3y4aeMOro MaTepraa, BbIIECIUTh
OCHOBHBIE TTOJIOKEHUS, IPOCIECIUTh UX JIOTUKY U TEM CaMbIM IIPOHUKHYTH B TBOP-
YeCKyIo J1ab0paTopuio aBTopa.

Benenne 3ammcei cmocoOCTByeT MPEBpaIleHUIO YTCHHUsS] B aKTUBHBINA MPO-
1[eCC, MOOMIM3YET, HApsIAy CO 3PUTEIBHOM, U MOTOPHYIO namsatk. Cienyer mnom-
HUTB: Y CTyICHTA, CUCTEMaTHYECKH BEIYILErO 3alliCH, CO3/1a€TCs CBOW MHIUBHUY-
aJIbHBIN (POHJ TOJCOOHBIX MAaTEPUAJIOB AJIs1 OBICTPOrO MOBTOPEHUS TPOUUTAHHOTO,
11 MOOMITM3aI[MN HAKOIUICHHBIX 3HaHUI. OCOOCHHO Ba)KHBI U TIOJIE3HBI 3aMKCH TO-
r7a, Korja B HUX HaXOASAT OTPa)X€HHE MBICIHU, BOSHUKILINE MPU CAMOCTOSTEIbHOM
pabore.

BaxxHo pa3BuBaTh yMEHHE COMOCTABIATH UCTOYHUKH, IPOAYMBIBATh U3yYae-
MBI MaTepuai. bonbioe 3HaueHNEe NMEeT COBEPIICHCTBOBAHNE HABBIKOB KOHCTICK-
tupoBanus. IlpermonaBatens MOXET PEKOMEHAOBATh CTYIACHTAM CJEAYIOIIHE
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OCHOBHBbIE (DOPMBI 3aIIUCH: TUIaH (MPOCTOW W pa3BEPHYTHIN), BHIIUCKH, TE3UCHI. Pe-
3yJbTaThl KOHCIIEKTUPOBAHUS MOTYT OBITh MPECTABICHBI B Pa3IMUHbIX (pOpMax.

[Inan — 310 cxema NpOYUTAaHHOTO MaTepuana, KpaTkuid (MM noaApoOHbIN) Te-
peUYeHb BONPOCOB, OTPAXKAIIIUX CTPYKTYPY M MOCIEIOBATEIBHOCTh MaTepuala.
[Toapo6GHO cocTaBIEHHBIHN IIJIaH BIIOJHE 3aMEHSIET KOHCIIEKT.

KoHcneKT — 3T0 cHCTeMaTU3UPOBAHHOE, JOTMYHOE H3JIOKEHUE MaTepHualia
MCTOYHUKA. PaznmyaroTcs 4eTbIpe TUIa KOHCIEKTOB:

- IJIAH-KOHCHEKT — 3TO Pa3BEPHYTHIA JETaNU3UPOBAHHBIN IJIaH, B KOTOPOM
JOCTaTOYHO MOAPOOHBIE 3aMMCH MPUBOASTCS 110 TEM IIYHKTaM IUIaHA, KOTOPbIE HY K-
JAI0TCS B MOSICHEHUU;

- TEKCTYaJIbHbIM KOHCIIEKT — 3TO BOCIIPOU3BEIEHNE HanboJiee BayKHbIX MOJIO-
KEHUH U PaKTOB UCTOUHUKA,

- cBOOOAHBIN KOHCIEKT — 3TO YETKO M KPAaTKO CPOPMYIUPOBAHHBIE (U3JI0KEH-
HbIE€) OCHOBHBIE MOJI0KEHHUS B PE3yJIbTaTe TITyOOKOr0 OCMBICIMBAaHUS MaTepuana. B
HEM MOTYT MPHUCYTCTBOBATh BBIMMCKHU, LIUTATHI, TE3UCHI; YaCTh MaTepHasia MOKET
OBITH IIPE/ICTaBIICHA IJIAHOM,

- TEMAaTUYECKUI KOHCTIEKT — COCTABIIAECTCS HA OCHOBE U3YUYEHUS psijia UCTOY-
HUKOB U AaeT Oojiee UM MEHEee MCUEPIIbIBAIOIINIA OTBET MO KaKOH-TO cxeme (BO-
pocy).

B nporiecce moAroToBKU K 3aHATUSM PEKOMEHYETCsl B3BAUMHOE 00CYXKICHHE
MaTepuaa, BO BpeMsi KOTOPOro 3aKPEIUISIIOTCS 3HaHMs, a Takke Impuodperaercs
IpaKTHKa B U3JI0)KEHUH U PA3bsICHEHUU MOJyYE€HHBIX 3HAaHUH, pa3BUBACTCS PEUb.

[Tpu HEoOX0onMMOCTH cieayeT oOpalaThCs 3a KOHCYJIbTAllMel K mpenojana-
Tento. Mg Ha KOHCyIbTa1KI0, HEOOXO0AMMO XOPOILIO IPOAYMATh BOIIPOCKL, KOTOPbIE
TpeOyIOT pa3bsiCHEHUSI.

BOIIPOCHI JJIA CAMOKOHTPOJIA

1) Yro Takoe KMHEMAaTHKa?

2) Yrto Takoe MrHOBEHHAst CKOPOCTh?

3) Kak onpeienuTh TaHreHIMAILHOE YCKOpEeHUE?

4) Yro Takoe ypaBHEHHUE JIBHUKECHUS?

5) Yro Takoe MexaHHUKa?

6) Yto Takoe mMaTepuabHas TOUKa?

7) Yt0 TaKoe 3aKOH JBIKCHHU?

8) Yro Takoe yckopeHue?

9) Kak onpenenuTh HOpMAIBLHOE YCKOpEHHEe?

10) Uto Takoe KOPHOJIHUCOBO yCKOpEHHE?

11) Yto Takoe IeHTPOOESIKHOE YCKOpeHue?

12) BanuiuTe 3aKOH JBIKCHUS B BEKTOPHOH (hopme.

13) Yro Takoe cpeHsisi CKOPOCTh?

14) Kak HaiiTH TaHTE€HIMATbHOE YCKOPEHHUE Tena? 3anuInTe BCe BO3MOXHBIE CITOCOOBI.
15) Yo Takoe MaTepualbHasi TOUKa?

16) Uto Takoe KOPHOJIHUCOBO YCKOpEHHE?

17) BanuiuTe 3aKOH JBIKCHUS B KOOPAUHATHOHN (hopme.

18) Uro Takoe MTHOBEHHAs! CKOPOCThH?

19) Kak HaiiTn HOpMabHOE YCKOpeHHe Tena? 3aluiInTe BCe BO3SMOKHBIE CIIOCOOBI.
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20) Kak onpeenuTh TaHreHIMAIBHOE YCKOPEHUE TOYKH TBEPIOTO Tella P BPALICHUH, €CITH
W3BECTHO YTJIOBOE YCKOpEHHUe?

21) Yto Takoe abCONIOTHO TBEPIOEC TEJI0?

22) Uto Takoe 0CECTPEMHUTEIIbHOE YCKOpEeHHUE?

23) Uto Takoe MocTynareibHOe IBMKEHHE?

24) Yem myTh OTJIMYACTCS OT MEPEMEIICHNUS?

25) Kyaa nanpasiieHa CKOPOCTh IPU KPUBOJIMHEHHOM JBHKCHUH?

26) Kak onpezensieTcss HOpMaJibHOE YCKOPEHHE TOYKU TBEPIOro Tena?

27) Yto Takoe ycKopeHue?

28) Kak npeobpasyroTcs ckopoctu, eciu cucrema K aBmkercst otHocutesnbHo K' moctyna-
TEJIbHO?

29) HazoBuTe 4 Tuna GpyHaaMeHTaIbHBIX B3aMMO/ICHCTBHIA.

30) ChopmynupyiiTe MPUHIIAI OTHOCUTEIbHOCTH [ asmest.

31) ChopmynupyiitTe rpaHUIlbl IPUMEHUMOCTH MeXaHUKU HploTOHA.

32) [epBbiii 3akoH HploTOHA 3BYUHT:

33) UneprinaibHble CHCTEMBI OTYETA - JTO. ..

34) HeunepiuaabHbIE CHCTEMBI OTCYETA - 3TO. ..

35) Uto Takoe uHepIus?

36) Chopmynupyiite 3akon uHepiuu I amunes-HproroHa.

37) 3anumiute peobpazoBanus ["amures

38) 3anuminTe U3BeCTHBIC BaM CHITbI HHEPIIUU M UX BBIPA)KEHUSI.

39) 3anumiuTe TeOpeMy 00 H3MEHEHHH UMITYJIbCa TeJa.

40) BanumuTe TeopeMy 00 M3MEHEHHH KHHETHYCSCKON SHEPTHH Tea.

41) 3anuinuTe TeopeMy 00 U3MEHEHUH MOTSHIIUATILHON SHEPTUH Tea.

42) BanumuTe TeopeMy 00 M3MEHEHHH MTOJHON SHEPIHH TEIIa.

43) Kakue CHIIbl Ha3bIBAIOT KOHCEPBATUBHBIMU?

44) ChopmynupyiTe 3aKOH COXPAaHCHHS UMITYJIbCA.

45) Kak cBsi3aHbl CHJIa M IOTEHIHAIbHAS SHEPTHs?

46) Kakue 3aKOHBI COXpaHEHHS BBITIOIHSIOTCS TIPU aOCOIIOTHO YIIPYroM yaape?

47) BanumiuTe BRIpaKEHUE TSI KWHETHYECKOW YHEPTHH B CHCTEME, CBA3aHHOMN C IEHTPOM
Macc C MCTOIb30BAaHUEM MTPUBEACHHON MacChl 1 OTHOCUTENIBHON CKOPOCTH.

48) Kakue 3aKOHBI COXPaHEHHS BBITTOJIHSIOTCS ITPU a0COTIOTHO HEYTPYTroM yaape?

49) Yro Takoe npuBeacHHas Macca?

50) Yto Takoe abCONIOTHO TBEPIOE TEIIO?

51) Kak onpeziensieTcss MOMEHT HHEPIIMH TeJIa B CIydae JUCKPETHOIO PACTIPEICICHUS
Macchl?

52) 3anumute ypaBHEHHE TUHAMUKHU BPAIIATEIbHOTO IBHYKEHHSI TBEPAOTO Tea.

53) Kak onpezensercs paboTa mpu BpallleHHH TBEPIOTro Tea?

54) Kak onpeziensieTcss MOMEHT HHEPIIMH TeJla B CIyvae HEMPEPhIBHOTO PACIPE/ICIICHHSI
Macchl?

55) Chopmynupyiite Teopemy Illteiinepa.

56) Kak omnpezensieTcss KHHETUYECKasi SHEPTUs MPH BPAILIEHUH TBEPOTo Tea?

57) Kak cBsi3aHbI JJTMHA JyTH, IPOWICHHON TOYKOM TBEPIOTO TeJa, U yroj MoBOpoTa Teja?

58) Kak mpeobpasyroTcst yckopenus, eciu cucrema K aBmxkercst orHocutenbHo K' Bpara-
TEJIbHO?

59) 3anumiuTe 3aKOH JABMKEHHS TOYKH TBEPAOTO TeJla, COBEPIIAIOIETO BPAIATEIbHOE JIBH-
KEHUE BOKPYT HEMOJBUKHON OCH.

60) Kak cBsi3aHbI JTHHEHHAS U yTIIOBast CKOPOCTH?

61) Yto Takoe MIrHOBEHHAsI OCh BpAIICHHS?

62) Uto Takoe MmIockoe IBMKEHUE Tena?

63) Uto Takoe rupockon?

64) Uto Takoe riiaBHbIe OCH Tema?
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65) Kak HaliTH KHHETUYECKYO SHEPTHUIO MPU TUIOCKOM JIBHKCHHUE Tea?

66) 3anuIuTe OCHOBHBIC YPABHCHHUS TUHAMHUKH IUIOCKOTO JIBYKEHHS TeJIa.

67) Kak onpezensercs MOMEHT UMITyJIbca Tena?

68) Kak onpeessieTcss MOMEHT CUJIbI Tea?

69) KakoBa MakcuMalibHasi CKOPOCTb MEPeiaud B3aHMOICHCTBHS?

70) Kak BBl IOHMMAaeTe CICAYIOUIYIO (pa3y: «UIMHA TOHITHE OTHOCHTESILHOE» ?

71) MoseT 11 CKOPOCTh CONMKSHHUS IBYX YaCTHUI] B JAHHON CUCTEME OTCUETa OKa3aThCs
0O0JIBIIIE CKOPOCTHU CBETA?

72) [IpuBeuTe MpUMEPhl HHBAPUAHTHBIX BEJIMUYUH B (DU3HKE.

73) CyiiecTByeT Jin aOCOJIIOTHAS HHEPIIMAIbHAS CUCTEMa OTcyeTa’?

74) ChopmynupyiTe mocTyaaTel DHHINTCHHA.

75) Kak BbI IOHUMaETE CIEAYIOINIYI0 Gpa3y: «OHOBPEMEHHOCTh MOHSITHE OTHOCUTEIIEHOE) ?

76) MosxeT 71 OTHOCUTEJIbHASI CKOPOCTh YaCTHUI[BI B CHCTEME OTCUETA, CBSI3aHHOMW C IPYToi
YaCTHUIIEH, OKa3aThCsl OOJIBIIIE CKOPOCTH CBETa?

77) Yto Takoe MHBapUAHT?

78) 3anumute npeodpazoBanus JlopeHia.

79) BpemenuIio1o00HbIe U POCTPAHCTBEHHOIIOI00HBIC HHTEPBAIIBI

80) [IpeobpaszoBanus JlopeHia st CKOPOCTH.

81) PensaTHBUCTCKHI HMITYJIBC.

82) OcHOBHOE ypaBHEHHE PEIIATUBUCTCKOMN TUHAMUKH.

83) Uto Takoe Macca mokos?

84) Kuneruueckas SHEpPrusi peIITHBUCTKON YaCTHUIIBI.

85) 3ak0oH B3aUMOCBSI3M MacChl M SHEPTHH.

86) CBs13b MEX/Ty UMITYJIbCOM M SHEPTHUEH YaCTHUIIBI.

87) ChopmynupyiiTe OCHOBHBIE TOJIOKEHUS MOJIEKYIISIPHO-KHHETHYCCKON TEOPHUH.

88) KakoBbI 0COOCHHOCTH CTPOEHUS, Fa30B.

89) Uto Takoe OTHOCHTEIbHAS MOJICKYJ/ISIPHAS Macca BelecTBa?

90) Yro Takoe OAMH MOJIb BelecTBa’?

91) CkojIbKO MOJIEKYJT (aTOMOB) COIEPKUTCS B OTHOM MOJIC BEIIeCTBa?

92) Yto Takoe MOJIIpHAS Macca BeliecTBa?

93) Kak onpeeanTs MOJIIPHYIO MacCy BelecTBa 1o tadbmuie Menaeneena?

94) Yem ompenensercs AaBjeHUE ra3a B cocyae?

95) Kakue 1omyIieHus IPUHATHI B MOJICIH UACAILHOIO ra3a?

96) 3anumiure hopmyiay ocaoBHoro ypasuenust MKT uneansHoro rasa. Kakue ¢pusnueckue
BEJTMYMHBI 0003HaUEHbI OyKBaMHU 3TOr'0 YpaBHEHUs, KAKOBA UX Pa3MEPHOCTh B CUCTEME
cn?

97) Kakast mikajia TeMIepatyp HCIOIb3yeTCs MPH pacueTax B MOJICKYJSIPHON (Qu3uke?

98) Uto npunsTo 3a O0 B aOCOIOTHOI IIKaie TeMieparyp?

99) MoskeT siu Temriepatypa ObITh paBHO# 00 10 3TOM MIKaJIE U MoYeMy?

100) Kakue napameTpsl CBSA3bIBACT MEXYy COOOW YpaBHEHUE COCTOSHHUS UICaTHbHOTO

101) N3orepmuueckuit mporecc, GopMyIupoBKa.

102) M3orepmuueckuii mporiece, rpaduueckoe mpeacTaBICHHE.

103) N306apHsIii mporiecce, GopMyIUpOBKa.

104) N306apHsIii mporiecce, GopMyIUpOBKa.

105) W3oxopHsIii poriecc, popMyInpoBKa

106) N3oxopHbIii poriecc, rpaduyeckoe npeacTaBieHue.

107) JlaTh omnpenesnieHue HAPSHKEHHOCTH U MOTEHIMAa 3JIeKTPHUUECcKoro moss. Beie-
CTH (hOpMyITy, YCTAaHABIMBAIOIIYIO CBSI3b MEX/1Y 3TUMH BEJTMUNHAMHU.

108) ITonp3ysichk Teopemoit ["aycca, onpenenuTs HaNPsHKEHHOCTh 3JEKTpoCcTaTHYe-

CKOTO TIOJISI Ha PAcCTOSIHUM I OT 1eHTpa cdepsl paauyca R (R > r), 3apspkeHHON ¢ 00beM-
HOU IUIOTHOCTBIO .
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109) [onw3ysice Teopemoii ['aycca, BeiBeCTH (hOpMYyITy ISl HAIPSDKEHHOCTH OeCKOHEY-
HOT'O PaBHOMEPHO 3apsKEHHOr0 LIMIMHAPA (HUTH).

110) 3anucatb GopMyIIbl A1l PU3UUECKUX BETHMUUH, XapaKTEPU3YIOIIUX AIEKTpUUe-
ckoe moJe B nudnekTpukax. ChopmynupoBars 1 3anucath TeopeMy ['aycca s mons B
TIM3IEKTPUKAX.

111) Cohopmynupyiite Teopemy ["aycca uist 3I€KTPOCTaTUIECKOTO TIOJIS B AUAJICK-
Tpuke. BeiBemute ycnosue ais Bekropos E uDua rpanuie pasaena ByX JU3IEKTpUYE-
CKUX Cpeq.

112) Tunel nuanexTpukos. [lonaspusanus qUIIEKTPUKOB.

113) [Monsipu3anuy MOISIPHBIX U HETIOJAPHBIX JUAIeKTpUKoB. Kakas dusznyeckas Be-
JTMYUHA OTIPECISIET CTETIEHB MOSPU3AINH AUIICKTPUKOB, KaK OHA CBsi3aHa C HAIPSKCH-
HOCTBIO DJIEKTPUIECKOTO TIOJIS B JIMAJIEKTPHKAX ?

114) CdopmynmnpoBaTh ycaoBHs paBHOBECHS 3apsiIoB B IPOBOAHUKE. BoiBecTu ¢op-
MYJTy JUIsl HAPSDKEHHOCTH TI0JIST BOJIM3Y TIOBEPXHOCTH MTPOBOIHUKA.

115) [Tonb3ysick Gpopmysoi i1 SHEPTUH 3apsKEHHOTO0 KOHAEHCATOpa, BEIBECTH (Pop-
MyJTy Uit 00BEMHOM IIOTHOCTH SHEPTUH DIIEKTPOCTATHUECKOTO TTOJIS.

116) BriBecTH, Moib3ysCch KIaCCHYECKON AIEKTPOHHON TEOpHE MeTasuioB, 3akoH Oma
JUTSI OTHOPOIHOTO y4yacTKa 1enu B AuddepeHuaibHoi Gopme.

117) BriBecTH, MOJIB3YySACh KIACCUYECKOW TEOPUEH DIIEKTPOIPOBOJHOCTH METAJIIOB,
3akoH Jlxxoyns-Jlenna B muddepennmnansuont popme.

118) BriBectu 3akon Oma 17151 OTHOPOJIHOTO y4acTKa Lenu B AU depeHnanbHon
dbopwme.

119) CompoTuBIIeHHE W POBOJIUMOCTH TIPOBOJHUKOB. 3aBUCHMOCTH COTIPOTUBIICHUS H
MIPOBOJIMMOCTH OT TeMIIEpaTypHI.

120) CdopMynrpoBaTh MPUHIINI CYTIEPTIO3UIIMN MAarHUTHBIX ToJiel. BeiBectu op-
MyJly JUls ONIpe/IeIeHUs] MAarHUTHOM MHAYKIUH B 1o npoBoiHNKA ¢ TOKOM KOHEYHOH
JUTUHBI.

121) 3anucath 3akoH buo-Casapa-Jlamnaca. BeiBectu popmyity it MarHuTHOM MH-
ITYKLUH TOJIsI, CO3/1aBa€MOr0 OECKOHEYHO AJUHHBIM IIPOBOJHUKOM C TOKOM.

122) 3anucath 3akoH buo-CaBapa-Jlamnaca. BeiBectu popmyity 11t MarHuTHON MH-
TyKLUH TOJIsI B LEHTPE KPyroBOIro TOKA.

123) 1 BeiBecTH TeopeMy O IUPKYJIALUN BEKTOpAa MarHUTHOM MHAYKUUU. OObACHUTD
(bu3n4ecKuil CMBICI NOTYYEHHON (HOPMYJIBL.

124) 3aK0H TOJIHOTO TOKA JUISI MArHUTHOTO TIOJISI B BaKyyMe (BBIBECTH (OPMYITY).

125) Teopema o UPKyJIALUY BEKTOPa MarHUTHON MHIYKLIUU B, [Tpumenus ee, pac-
CUMTalTe MarHUTHOE I10JI€ COJICHOM .

126) JlaliTe onpesieneHue MOTOKa BEKTOpa MarHuTHON uHAyKuu. Chopmynupyiire
TeopeMy [aycca Juisi MarHUTHOTO NOJIsI, OOBSICHUB €€ (PU3HMUECKUI CMBICIL.

127) Dddext Xomnna. BeiBecT popmyiny Ui XOUIOBCKON Pa3HOCTH MOTEHIIUAIIOB.

128) Hcnonb3ys 3aKOH COXpaHEHUs! SHEPTUH, BEIBECTH OCHOBHOM 3aKOH 3JI€KTpoMar-
HUTHOM MHIYKLHUU.

129) [Ipupona qua- u mapaMaraeTusma.

130) Oco0eHHOCTH MarHUTHBIX CBOMCTB (peppOMarHeTUKOB. MexaHn3M HaMarHM4rBa-
HUS (eppoMarHeTUKOB.

131) BriBectu quddepeHnnanbHoe ypaBHEHHE 3aTyXalOIUX AIEKTPOMarHuTHBIX KO-
ne0OaHMi, 3amucarth ero pemenue. Jlate onpeneneHue kodpuineHTa 3aTyxaHusl, jJora-
pudpmuueckoro kodduuenTa 3aryxaHus.

132) BriBectu quddepeHnnanbHoe ypaBHEHHE 3aTyXalOIUX JIEKTPOMarHuTHBIX KO-
ne0OaHMii, 3amucarth ero pemenue. Jlate onpeneneHue kodppuineHTa 3aTyxaHusl, jJora-
PUPMHUUECKOTO JIEKPEMEHTA 3aTyXaHHsL.

133) Tok cmemenus. BeiBectr hopMysty A7 IIIOTHOCTH TOKA CMEIIECHUS.

134) IIepBoe ypaBHeHue Makcseina. @U3NYECKUN CMBICI OTOTO YPABHEHUS.
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135) Bropoe ypaBuenne MakcBesuia. @U3NYECKUN CMBICI 3TOTO YPaBHEHHUS.

136) Hcnons3ys ypaBHeHne MakcBeiia, 00bSICHUTE BOSHUKHOBEHUE 3JIEKTPOMArHUT-
HBIX BOJIH.

137) B uewm 3akmouaercs sBiieHue BHemHero Gporodddexra?

138) KakoBsl 3akoHoMepHOCTH (hoTOd(PpPekTa, OTKpbIThIE CTOIETOBBIM?

139) B uem cyTh kBaHTOBOI1 Teopuu cBeTa?

140) KakoBsl xapakTepucTuku GpoToHa

141) Kak 3anuceiBaercs ypaBHeHne DWHIITEHHA 1151 hotodaddekra? Kakos dpuzude-
CKHUI1 CMBICT BXOJSIINX B HETO BEJINYHH?

142) Kak ypaBHeHue DiHIITEeHA OOBSICHSICT 3aKOHOMEPHOCTH GoToddderTa?

143) Uro takoe "kpacHas rpanuia’ ¢porodddexra u moueMy oHa HOCUT TaKOE Ha3Ba-
Hue?

144) Kak ycrpoeHn ¢gortoanemeHT?

145) UTo Ha3bIBaeTCsl CBETOBOM XapaKTEpUCTUKOM QoTo3aemeHTa?

146) Urto Takoe BojbTaMIepHas XapakTepuctuka otoanementa? Uro Ha3biBaercs (o-
TOTOKOM HaCBIIIEHUs?

147) KaxoBo yctpoiicTBo u npuHIun padotsl poroanHaTpoHa? Uto Ha3zbIBaeTcs K03¢-
(UIUEHTOM BTOPUYHONU SMUCCHH JIEKTPOHOB?

148) Kakum o6pazom B pabote onpenensercs "kpacHas rpanuna’ ¢porordpdexra? [lo-
YeMy HCIIOJIb3YETCS METO SKCTPATIOISIHH?

149) O6manmaet 11 GoTorhPEeKT HHEPITUOHHOCTHIO?

150) Atom Bostopoa B Teopuu H. Bopa.

151) I'unioresa e bpoitnsa. Onbitel J3BUccona u Jxepmepa.

152) CooTHoOIIIEHHE HEOTTPEIeTICHHOCTEH.

153) VYpasuenwue [lpenunrepa.

4 OueHO4YHbIE CPeICTBA MO TUCHUILIIMHE

O1eHOYHBIE CpeICTBA 0 TUCIMILUIMHE OOECIEYUBAIOT MPOBEPKY OCBOCHUS
IUTAHUPYEMBIX PE3yJIbTaTOB O0YUYECHHS MOCPEICTBOM MEPONIPUSATHN TEKYIIEH U MPO-
MEXYyTOYHOMW aTTECTAIlUH.

4.1 KosnokBuymM

@) munoevle 60nPoCyl - 0Opazey:

Pazoen «@uszuueckue 0CHO6bI MEXAHUKUY»

Tpernii 3akoH Herorona. KOHEYHOCTh CKOPOCTH PacIpOCTPAaHEHUs B3aMMOJECHCTBUS

Kunemarnka BpamaTeapHOr0 JBUKCHMUSL.

Cuna 1sKecTH U Bec Tena.

CBs13p yCKOpEHUH B MHEPLUAIIBHON U HEMHEPLMAIBHONW CUCTEMAX OTCUETA

[Ipoekunu cKOpOCTH U YCKOPEHHs B IEKaPTOBON CUCTEME KOOPAMHAT.

Brruncnenue myTu, NpoXoAUMOro TOYKOW NP HEPAaBHOMEPHOM JIBHKEHUU.

Macca nHepTHast 1 Macca rpaBUTalMIOHHAs

BekTopHBbIi, KOOPIMHATHBIA U €CTECTBEHHBIN CIIOCOOBI 33/1aHUS IBUKCHHUS.

Macca u nmiynsc Tena. 3akoHsl HeroToHa.

0. Cuna. Macca. Bropoii 3akon HetoToHa. OCHOBHOE ypaBHEHHME AMHAMHUKH MaTEpUAIbHOM
TOYKH

11. BexTOpHBIi, KOOPJMHATHBIN 1 €CTECTBEHHBIN CIIOCOOBI 3a1aHUs IBUKECHUS.

12. TlepemernieHue, CKOPOCTh U YCKOPEHHE

RBoOoo~NooGa~LONE
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13. KOHEYHOCTh CKOPOCTH PACIPOCTPAHEHHUS B3aUMOICHCTBUS

14. HeunepuuasibHble cucTeMbl oTcueTa. OCHOBHOE TMHAMUKHU B HEMHEPIIUAIBHONU CUCTEME
OTCYETA YpaBHEHUE

15. CkopocTh U yCKOPEHHUE B €CTECTBEHHOM CIIOCO0e 3aJaHus IBMKEHUS (HOpMaIbHOE U
TAHI'€HLIMAJIBHOE YCKOPEHUS).

16. OcHOBHOE ypaBHEHHE AUHAMHUKHU B HEMHEPIIMATIHHON CHCTEME OTCUETA.

17. Cunel unepuuu

18. Teopema 0 ABWKEHUH LIEHTPA WHEPLUH CUCTEMBI TEll

19. Cuna TspKeCTH U BeC Tena.

20. Cuma Kopwuomuca

21. llenTpoOexxHasi cujia UHEPLUUU

22. 3aaun Ha TEMBI: ypaBHEHHE ABMKEHHSI, TEOPEMBI O MPUPAIICHUH UMITYJIbCa, KWHETHYE-
CKOM M MEXaHMUYEeCKOH 3Hepruii, yOblJIb OTEHLIMAIIbHON SHEPTUH, 3aKOHBI COXPaHEHMUS],
JBUKEHHE OTHOCUTEJIBHO HEMHEPIIAIbHBIX CUCTEM OTCUETA.

Pa3zoen «Konebanus u 6011b1»

1. Ilepuoguueckue mpouecchl. ['apmoHnueckue konedanus. AMIUIMTYa, YacToTa, (a3a KoJe-
Oanuii. [IpencraBieHre rapMOHMYECKUX KOJIEOaHHUH ¢ TOMOIIBIO BEKTOPA aMIUIUTYIbI.
CrnoxeHre TapMOHMYECKUX KOJIeOaHUH 0JHOTO HanpaBieHus. ClI0KeHne TapMOHHYECKIX
Kosie0aHUI OJTHOTO HAINpaBJIeHUs U OJMU3KUX 4acToT. buenus.

CrnoxeHue rapMOHUYECKHX KOJICOAHU OTHOTO HAIPABIICHUS OJMHAKOBBIX YaCTOT, UMEIOIINX
pa3HbIe 3HAYCHUS aMIUTATY/T U HadadbHBIX (a3.

CrnoxxeHre TapMOHHYECKHX KOJIeOaHUH OJMHAKOBON YacTOTHI MPOUCXOMASIINX BO B3aWMHO-
MEePIICHINKYJISIPHBIX HAMpaBICHUAX. BiustHre pasHOCTH (a3 Ha BU PEe3yIbTHPYIOIIETO KOJe-
OaHwMs.

CrnoxxeHue rapMOHUYECKHX KOJICOaHWM, MPOUCXOAAIIUX BO B3aUMHO MNEPIEHIUKYJISIPHBIX
HaMpaBJICHUAX U UMEIOLUX YaCTOThI, OTHOCSIIMECA KaK 1eble yucna. Ourypsl Jluccaxy.

2. T'apmonnueckunii ocuuiuisTop. CoOCTBEHHBIE KOJICOAHHS TAPMOHUYECKOTO OCIIMILIATOPa. BhI-
BoJ nuddepeHIaTbHOTO YypaBHEHUSI TApMOHUYECKOTO OCHMIUISITOpA Ha MpUMepe MPYKHUH-
Horo MastHuKa. COOCTBEHHBIC KOJIeOaHMsI TApMOHUYECKOTO OCIuIATOpa. Yacrora koyeda-
HUH, aMIUIUTYAa, HadanbHas ¢a3a. HaxoxaeHue aMIiuTy 1l 1 HauaabHOU (a3bl KoJieOaHuii
10 HaYaJIbHBIM YCIIOBUSIM.

Ouznyeckuil MagTHUK. YacToTa, aMIUIMTYa, HadanbHas (a3a Manblx KojeOaHuM (usnue-
CKOTO MasiTHHKA.

[lepuon xonebanuii MaTeMaTHYECKOTO MasTHUKA.

[lepuon xonebanuii MPyKUHHOTO MAsTHUKA.

KBazuynpyras cuna. [loTeHuuanbHas SHeprus rapMOHHYECKOTO OCLHUIUISTOPA.

Mannbie koneOaHusi CUCTEMBI BOJIM3H MOJIOKEHHS paBHOBecHs. HaxoxaeHne 4acToThl MaJlbIX
KOJIeOaHM.

DHeprus rapMOHUYECKOTr0 OCLHUIUIATOPA.

3. 3aryxarouue KojebaHusa rapMOHHYECKOT0 OCIHIUISITOPA.

HuddepennnanbHoe ypaBHEHUE 3aTyXaroIIUX KoJeOaHWN TapMOHUYECKOTO OCIMIUISITOPA.
YacroTa, aMIInTy1a, HayanbHas (aza kojaeOaHui.

3aryxaromiue KoiebaHusi rapMoHHUYecKoro ocumwuistopa. Kosdduiment 3aryxanus, jiora-
pubMUYeCcKUil TeKpEMEHT 3aTyXaHus, TOOPOTHOCTb.

4. BbIHYXIeHHbIE KOJIeOaHUs TapMOHUYECKOTO OCIHHIUISITOPA MO ACHCTBUEM CHUITBI, U3MEHSIO-
IIeicsi co BpeMEeHeM M0 TapMOHUYECKOMY 3aKOHY.
YacroTa, aMIinTyaa, haza BEIHYKISHHBIX KOJEOaHUH.
SIBnenue pe3oHaHca. AMIUTUTYAHAsI pe30HaHCHas kpuBasi. JloOpoTHOCTE ociiusTopa. [Tomy-
IIMPUHA aMIUTMTYIHOM pe30HaHCHON KpuBOW. Pe3oHaHCHas yacToTa, pe3oHaHCHAsl aMILIH-
TyJa.

5. Astokone6anus. OCHOBHBIE JIEMEHTHI aBTOKOJIEOATEIHHON CUCTEMBI.
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6. 3a1auu HA TEeMbI: COOCTBEHHBIC TAPMOHUYECKHE KOJICOaHUsI, COOCTBEHHBIE 3aTyXaIOIIUe KoJie-
0aHus1, BBIHYKJACHHBIC TADMOHHYECKUE KOIEOaHMUS.

Pazoen «Inekmpuuecmeor

1. Onexrpuueckoe noisie. Hanpsx€nHocts 3nexTpuueckoro nosst. [puHuun cynepnozuuuu
noJien

2. OO0béMHas1, NOBEPXHOCTHAS U JIMHEIHAsI INIOTHOCTHU 3apsija.

3. DNEKTPUUYECKOE 110JI€ HAa OCH KOJIbIIa.

4. DNEKTPUUYECKOE 10JI€ Ha OCH JIUCKA.

S. ITorok BekTopa. Teopema ["aycca.

6. Pabora cuit 31eKTpUYECKOTro moJIsl.

1. DneKTpUYecKui MOTeHIIHUAI.

8. [ToTenumanpHas 3HEeprus 3apsa/a B MOJe.

9. DHeprus B3aUMOJICHCTBUS CUCTEMBI 3apsiJI0B.

10. DOneKTpuYecKuil JUMNojib (MOTEHIUAT U HAIPSLKEHHOCTD AJIEKTPUYECKOTO MOJs; MOMEHT
CHWJI; CUJIa; MOTEHIMAIbHAS YHEPIHSL).

11. [longpuzanus AUAIEKTPUKOB (CBOOOJIHBIE W CBSI3aHHBIE 3apsi/ibl; MOJIAPU3ALUS TUIIIEK-
TPHKA; NOJIIPU3ALMOHHBIN 3aps]l; TOBEPXHOCTHAS INIOTHOCTH 3apsijia).

12. Teopema ["aycca uist AMBIIEKTpUKA.

13. JlusnekTpudeckasi IpOHUIIAEMOCTb.

14.  I'panuuHbIe YCJIOBHS Ha IOBEPXHOCTH pa3jiena IBYX AUIIEKTPUKOB.

15. DIIEeKTpUYECKHE CBOWCTBA IPOBOJHUKOB.

16. OnekrpoémkocTh. Konnmencarop.

17. 3agaun Ha TeMmbl: Pacder mosieil mo 3aJaHHOMY PAacHpeAesICHUIO 3apsloB, CBA3b HaIps-

KEHHOCTH U MOTEHIMAJIa SJIEKTPUYECKOT0 MOoJIs, IPUMEHEeHHe TeopeMsbl ["aycca /uig pacyera sek-
TPUYECKOTO MOJIs, MOJIE JIEKTPUUECKOTO TUTIOJIS, MOJISIPU3aLUs AUIEKTPUKOB, TPAHUYHBIE YCIIO-
BUSI Ha TOBEPXHOCTH pa3jieia IBYX TUAIEKTPUKOB, JJIEKTPOEMKOCTD.
Pazoen «Onmuxay
CeeroBas BoiHa. IHTEHCUBHOCTH CBETa
[IpocTpancTBeHHAs U BpeMEHHAas KOT€PEHTHOCTh

SBnenue unrepdepenuu. Murepdpepenius AByX MUIMHIPUYECKUX BOJIH
KorepentHocth. Crioco6s1 HabmoieHus: uHTepdepeniuu ceera. bunpusma Openens
NuTepdepennus cBeta npu OTpakeHUU OT TOHKOU ITacTUHKU. [1o1ochl paBHOrO HaKJIOHA
WuTepdepenius cBeta npu oTpaskeHUU CBETa TOHKOM miacTUHKU. [lonockl paBHOI TOII-
UIUHBL
7. BnusHrEe HEMOHOXPOMATHYHOCTH CBETA Ha XapakTep HHTEP(PEPEHIIMOHHON KapTHUHBI.
8. SBnenme nudpakmuu. [Tpunmun [oirenca — @penens
9. Hudpaxus @payHrodepa Ha OHOM HIENH
10. Judpaxus Openenst Ha KpyriaoM oTBepcTur. 3oHbl OpeHens
11. 3oubl Openens. ['paduyeckuii MeTo CI0KEHUS aMILTUTY /I
12. Tudpaxius Ha kpyriom skpane. [Istao [lyaccona.
13. Koneua HeroToHa.
14. 3agaun Ha TeMbl: HHTEphEpEeHLINs, AUPPAKLINS, TOITPU3AIHS.

ogakrwdE

0) Kpumepuu u WKA1a OUCHUBAHUA KOMNEMEeHYUl (pe3yibmamos)
— YPOBEHBb OCBOEHHSI 00YYAIOIIMMCS MaTepHaa, PeIyCMOTPEHHOTO yueOHON POorpaMMoii;
— yMeHue 00y4aronierocsi HCIoIb30BaTh TEOPETHYECKUE 3HAHUS MTPU BBHIIOJHEHUH 33/1aHHUH U 3a-
Aad;
— 000CHOBaHHOCTb, YETKOCTh, KPATKOCTh M3JI0)KEHHSI OTBETA.
Onucanye MKAJbI OIIeHUBAHUS
OtMmeTka «oTaAM4YHO» (B Oammax oT 27 no 30) cTaBUTCS, €Ciu:
— M3YYEHHBIH MaTepuall U3JI0KEeH MOJIHO, ONPEeICHHs JaHbl BEPHO;
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— OTBET MOKa3bIBAET MOHUMAHUE MAaTEPUAIa;
— o0y4arouuiics MoXKeT 000CHOBATh CBOM CY>KJCHHUS, IPUMEHHUTH 3HAHUS Ha MPaKTHKE, IPHUBE-
CTH HEOOXOMMBIEC IPUMEPHI, HE TOJIBKO 10 YYEOHUKY M KOHCIIEKTY, HO U CAMOCTOSITENILHO CO-
CTaBIICHHBIE.
OTtMmeTKa «xopomo» (B 6aymutax ot 22 10 26) CTaBUTCS, €CIH:
— U3YUYCHHBIH MaTepHall U3JI0KEH JI0CTaTOYHO MOJIHO;
— TIPU OTBETE JIOMYCKAIOTCS OMIMOKH, 3aMHHKH, KOTOPbIe 00yYaIOIMIACs B COCTOSIHUHM UCIIPABUTh
CaMOCTOSITENIFHO MPH HABOISAIINX BOTIPOCAX;
— 00y4JaroUIuiics 3aTpyaHSETCS C OTBETaMH Ha |-2 JOMOTHUTEIHHBIX BOIIPOCA.
OTMeTKa «yA0BJIETBOPHUTEILHO» (B Oaiiax ot 18 1o 21) craButcs, eciu:
— MaTepHai U3JI0KEH HEMOJIHO, C HETOYHOCTSAMH B ONPEACTICHUN MOHATHI 1K (popMyITHpOBKE
ONPENCIICHUI;
— MaTepHai u3JlaraeTcsi HeMmoCIeJ0BaTENbHO;
—00yJaroIuiicst He MOXKET JOCTaTOYHO TITyOOKO U JT0Ka3aTeIbHO 00OCHOBATH CBOU CYXICHUS U
MIPUBECTH CBOM IIPHMEPHI;
— Ha 50% NONOJHUTENILHBIX BOIPOCOB JaHbl HEBEPHBIE OTBETHI.
OTMeTKa «HEYI0BJETBOPUTEILHO» (B 6ayax ot 0 1o 17) ctaButcs, eciu:
— TIpU OTBETE OOHAPYKUBAETCS MOJTHOE HE3HAHNE M HENIOHUMAaHHE U3y4aeMOT0 MaTeprana;
— MaTrepHai uiaraeTcsi HeyBepeHHO, OECITOPSI0YHO;
— JTaHBI HEBEPHBIE OTBETHI OoJiee yeM Ha 50% MOMOTHUTETHLHBIX BOIIPOCOB.
B) Onucanne MKAJIbI OIlCHUBAHUA:

PeliTuHroBblii 6asu1 nmo auc- | OueHka no 5-0aj1JbHOM CcH-
HUIIMHE 32 KOJJIOKBHYM creMe
27 -30 OTanuHOo
22 — 26 XopoIio
18-21 Y 10BIETBOPUTETHLHO
<17 HeynoBneTBopuTebHO

4.2 KonutpoabHasi pabora

a) KonTpoJibHble padoThl, THIIOBbIE 3aJaHUS:

Konumponovuasn paboma Nel, munogvte 3a0anus — oopazey:

1. HecrabuibHas 4acTUIla pOJAWIIACh U paclanach B OJHON M TOU ke Touke. Bpems >ku3Hu 4a-
cTullbl paBHO T= 1 MKc. Haiinute ckopocTh V cUCTeMBI OTCUETa, B KOTOPOU pacCTOSIHUE
MEX/Iy TOYKaMH POXKJICHUS M pacrnaja paBHO 1=3 kM.

2. Heiitpon ponuics B atMmocdepe 3emiiu, mojieTea B HEKOTOPOM HamnpaBlIeHUU B KOCMUYECKOE
MIPOCTPAHCTBO U Uepe3 HEKOTOpoe BpeMsl pacnayicsa. Kuneruueckasi sHeprus HeHTpoHa paBHA
T=2 I'3B ( sneprus nokos 0.94 mc? = I'3B). Haitmure ckopocTs cucTeMsl V oTcyeTa, B KOTO-
POii HEUTPOH POAMIICS U pacHayics B OJHOM U TOM ke TOUKe.

3. HaBurauuoHHBIH CIyTHHK BpaIllaeTcsi BOKPYT 3eMJI 110 OpOUTe, BBICOTa KOTOPOM paBHa h=
1.9 -10* kM. Ha kakoe Bpems At aTOMHBIE 4achl HA 3TOM CITyTHHKE OTCTAHYT U3-3 JIOPEHIIEB-
CKOT'0 3aM€JUICHUs TEMIIA X0/1a ABMKYIIMXCS 4acoB OT aHAJIOTMUYHBIX 4acOB Ha 3eMJIe 3a
OJIHU CYTKH?

4. HecraOunpHas yacTuLa poauiack B atMocdepe Ha BbicoTe h=10 kM 1 pacnanachk BOIH3H MO-
BepxHocTH 3emiu. [Tonnas sHeprus yactuip! papia E=300 I'>B (sHeprus nokos 0.14 mc? =
I'=B), a ee ckopocTh HanpasieHa o yriaom 600 k Beptukanu. Haiinure oTHomeHne coo-
CTBEHHOTO BpeMeHH At' KH3HU 3TOM YaCTUIIBI K €€ CpeHEeMY BpeMeHH Ku3HH 1=2.6 *1078 ¢

5. HeﬁTpOHLI C 3HepFI/IeI>'I E POKIAAOTCA B THIOTCTUYCCKOM NCTOYHHUKE B LICHTPC l'amakTuku u
HCEKOTOpPAA UX 4acCThb JICTUT 110 HAIIPABJICHUIO K 3CMH6, a IMOJIOBMHA M3 ATOM 4acTH A0JIETaeT
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110 3emin. Paccrosuue ot 3emmu 10 nentpa I'anaktuku papao 2.6 -10* ceToBhIX Jet. Cpeji-
Hee BpeMsl JKM3HH HeiiTpona =887 ¢, a sHeprus noxos 0.94 mc? = I'>B. Haiigure snepruio E
3TUX HEUTPOHOB.

6.

Konumponvnaa paboma Ne 2, munogwie 3a0auu - oopazey:

3ajaya 1

Omnpenenuts JaBleHUE p BOJASHOrO napa Mmaccoil m=1 kr, B3sroro npu temneparype 7=380 K u

oobeme V 2 1.

3ajaya 2

WneanbHblii ra3, coeprraromuii nuki KapHo, 2/3 konuyectBa Temnorsl Q1, MOIy4eHHOTO OT

HarpeBaTes, OTAaeT oxiaaurento. Temmnepatypa 12 oxnanutens paBHa 280 K. Onpenenuts TemM-

neparypy T1 HarpeBates.

3anava 22

A3OT HarpeBaJics NP MOCTOSIHHOM JIaBJIEHUH, IPUYEM €My ObLIIO COOOIIEHO KOJIMYECTBO TEIl-

notel Q=21 x/Ix. Onpenenuts padboTy A, KOTOPYIO COBEPIIWII IPU ITOM ra3, u u3MeHenne AU

€ro BHYTPEHHEU YHEPrUH.

3ajnava 23

[Tpu n30TEpMHUUECKOM PACHIMPEHUN BOJIOPOa Maccoii M=1 r, nmesmero temmeparypy =280

K, o6bem raza yBenuuuics B TpH paza. Onpenenuts padboTy A paciiupeHus ra3a 1 MmoJydeHHOe

ra3oM KOJMYECTBO TETJIOThI

3anaya 24

VYrnekucnsiii raz3 CO2 maccoit m=400 r 6s11 Harper Ha AT=50 K npu noctossHHOM AaBlIeHUH.

Omnpenenuth n3mMeneHne AU BHyTpeHHEH SHEprur Ta3a, KOIMIECTBO TEIUIOTH Q, MOIy4eHHOe

ra3oM, U COBEpUICHHYIO UM paboTy A.

Koumponvnaa paboma Ne 3, munoewie 3a0auu - oopazeuy:

1. B ogHOPOIHOM MarHUTOCTaTHYECKOM mojie ¢ uHaykuuei B = 0,1 Tn paBHOMepHO Bpaia-
erca pamka, cogepxkamias N = 1000 Butkos, ¢ yactotoit n = 10 I'n. [Tnomaas pamku paBHa S
=150 cm2 . Onpenenute MraoBeHHOE 3HaYeHHE DJ[C MHIYKIUH 1 € , COOTBETCTBYIOIIEE
yIIy MOBOpPOTa paMku o = 30°, rae o — yroy Mexay BekropaMu B u n, a Takke MakcuMalib-
Hoe U cpenHee 3HadeHus J/]C 3a MUHUMAJIBHOE BPEMS T , B TEUEHHE KOTOPOr0 MarHUTHBIN
MIOTOK, MPOHU3BIBAIOLIUIN paMKy, H3MEHHUTCS OT HYJISI 10 MAaKCUMAJIBHOTO 3HAYCHHUS.

2. OmnpenenuTs MarHUTHYIO HHAYKIUIO B 1OJIs, CO31aBa€MOro OTPEe3KOM OECKOHEUHO JJIHH-

HOTO IPSMOT0 MPOBOJIA, B TOUKE, paBHOYJAJICHHOM OT KOHIIOB OTpe3Ka U HaxXosuleiics Ha

paccrosinuu 0 =20 cM OT cepeiuHBbI ero.

Cuua Toka |, Tekyiero mo nmpoBofy, paBHa 30 A, amuna | otpeska paBaa 60 cM.

4. Tlo mpoBOJIHUKY, COTHYTOMY B BHJI€ KBaJPaTHOW paMKH CO CTOPOHOM muHOM a = 10 cMm, Te-
yeT Tok cwioi | =5 A. Onpenenuth MarHUTHYIO HHAYKIKMIO B 110151 B TOUKE, paBHOYAaJICH-
HOM OT BEpIIUH KBaJpaTa Ha PACCTOSHUE, PABHOE JIJIMHE €T0 CTOPOHBHI.

5. HaiiTu MarHuTHYI0 UHAYKIHIO B LIGHTPE TOHKOTO KOJbIIA, 10 KOTOPOMY UIET TOK Cuioi | =
10 A. Panuyc R konbiia paBeH 5 cm.

Konmponvnaa paboma Ne 4, munoewie 3a0auu - oopazeuy:
1. OnpenenuTh 3HEPreTUYECKYIO0 CBETUMOCTh a0COJIFOTHO YEPHOI'O TeJla, €CIIM MaKCUMYM
CHEKTPaJIbHOM IUIOTHOCTH €r0 3HEPreTUYECKON NPUXOANUTCS Ha JJIMHY BOJHBI A=700 HM
2. YacTuia B OIHOMEPHO# IPSIMOYTOJIBHON «IIOTEHIIUATIBHOU siMe» MHpHHOH | ¢ Oecko-

HCYHO BBICOKMMMH CTCHKaMH HaXOIUTCA B BOS6y>K,[[éHHOM COCTOSAHHH (n=2). OHpeI[eJ'II/ITe BC-

§ZS)CS§Z
8

w

POATHOCTD O6H3py>KeHI/I$I qyaCcTUulbl B obiactu
3. QHGKTpOH B aTOMC BOAOPOJa HAXOAUTCA B COCTOSTHUU n=2. Haiitu OHEPTHUIO DJICKTPOHA,
KpPaTHOCTb BBIPOKACHH, BOBMOKHBIC 3HAYCHUA KBAHTOBBIX YN CECJI 1, ml, ms, 0p6PITaJ'IBHBII>i u
CIIMHOBBIM MOMEHTHI HUMITYJIbCa aTOMa, NPOCKIHNU 3TUX BCINYNH
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4. Ha ¢oTo31meMeHT ¢ KaToJI0M U3 JINTHUS MaJaeT U3Iy4eHue ¢ JUIMHON BOJIHBI A = 200 HM.
Omnpenenuts HauMEHbIIIEE 3HAUCHUE 3a/IePAKUBAIOIIEH Pa3HOCTU MOTEHIMATIOB, KOTOPYIO
HY>KHO IPUJIOKHTD K (POTOTIEMEHTY, YTOOBI IPeKpaTuTh (POTOTOK. PaboTa BRIXOJa TUTHSA:

2,39 5B

5. Bocnonp3oBaBuuce npaBuinamMu XyHza, ONPEAEIUTE UX OCHOBHBIE TEPMbI IIEPBBIX IISITH
3NIEMEHTOB TaluuIpl MeHeneesa.

0) Kputepuu oneHnBanus kKoMneTreHuui (pe3yibTaToB):

OneHnka

Kputepuu onenku

OTIIMYHO
C 27 no 30 bayutoB

— pELIEHUH 33/1aHUi U3JI0KEHBI TIOJTHO;

— OTBET IIOKa3bIBAET IOHUMAaHUE MaTepHaa;

— IIPUBE/IEHBI BEPHO PEILIEHUs BCEX 3a/laHuH, JIOMYCKal0TCsA He3HAYU-
TeJbHbIE apU(PMETUYECKUE OIINOKH.

Xopomo
¢ 22 o 26 6ayuioB

— MIPUBEICHHBIC PEIICHNUS 33JaHUI H3JI0KEH JIOCTATOYHO ITOJTHO;
— TIPU KOJIMYECTBEHHOM OIIEHKE JOIYCKAIOTCS apu(pMEeTHIECKHE
OINOKU;

— IpUBEJICHBI BepHbIE petieHus Ha 6osnee ueM 80% 3amaHuil.

Y 10BIETBOPUTEITBEHO
c 18 no 21 Gannos

— peleHus 3aJaHui U3JI0KEHBI HEMOJIHO, C HETOYHOCTSIMH B OIIpe-
JIeJIEHUU TOHITUH WK (POPMYITHPOBKE ONpeaeseHUl;

— Ha 30-40% 3amanuii JaHbl HEBEPHBIE OTBETHI U NIPUBEIEHBI HEBEP-
HbI€ pEIICHUS.

HeynosnerBopu-
TEJIBHO
¢ 0 mo 17 6amtoB

— IIpU pellieHUH 3aJaHnii 0OHAPYKUBAETCS MOJTHOE HE3HAHUE U HEIO-
HUMaHUe U3y4aeMOoro MaTepuana;
— IIpUBEZIEHO HEBEepHOE pelieHue donee yem 50% 3anaHuil.

4.3 JlabGopaTopHbie padoThbl, TUIIOBbIE 3aJAHUS:

OIITHKA

KorepeHTHOCTH CBETA.

M3ydenne naTepPepeHINH ¢ TOMOIILI0 OMTpu3Mbl DpeHens.

W3ydenne naTepdepeHIINN CBeTa IPHU OTPAKEHUHU OT TOHKUX IIJICHOK.

Judpaknms cBeTa Ha OTHOHN M IBYX IIEIISX.

HOJ’Iy‘ieHI/IG 1 UCCJICAOBAHNEC ITOJIAPU30BAHHOI'O CBETA.

Bpamenue miocKoCcTH ToIIpH3aIlim.

WuaTepdepennrst moisspru30BaHHOTO CBETA.

oM uHTepdeperimn (3epkano OpeHens)

OHpGI[GJ'IGHI/IC JJIMHBI BOJIHBI U3JTYUCHU reJInii-HEOHOBOTO J1a3€pa METOo-

Judpakums cBeTa Ha eI, MPEMSTCTBUN, KPYTIOM OTBEPCTHH.

Judpakuust Ha ABOWHOMN IIETH U HA HECKOJIBKHX IIETISX.

0) [TokazaTenu v KpUTEPUU OIICHKH BBITIOJHEHUS U CJA4H JJAOOPATOPHBIX padoT:

IHoka3arenn Kpurepuun ouenku Bbansbl
OIIEHKH (max)
1. Beimonuenue - JIOITYCK K BBITIOJIHEHUIO pa0OTHI; 30
BCEX - yMeHHe paboTaTh ¢ Npudopamu;
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71a60paTOPHBIX - yMEHHUE KOPPEKTHO (PUKCHUPOBATH TOKA3aHUS
paboTt npuoopoOB;

- YMEHHUE TIPABWIHHO 0QOPMIIATH U 3aHOCUTD
MIOKA3aHMsI B JIJAOOPATOPHBIN KypHAI.

2. CobnroneHue - MpaBWJIbHOE OPOPMIICHHE BBOJHOMN YaCTH OT- 30
TpeOOBaHUM K 4eTa;

O0(QOpPMJIEHUIO OT- | - MPaBWJIbHOE OPOPMIICHUE PACUETHOMN YacTu

yeTa 1o Jlabopa- | oTuera;

TOpPHOI pabote - YyeTKas U npaBuibHas (HOPMYIUPOBKA BbIBOJIA

VCXOJIS U3 TIOJIYYEHHBIX PE3YJIbTATOB;

- TPAMOTHOCTB U KYJIbTYPa U3JI0KEHHUS;

- BJIaJICHUE TEPMHUHOJIOTUEN U TIOHSATUMHBIM all-
napaTom IpoOJIEMBI.

3.0T1BeThI Ha KOH- | - TPAMOTHO ¥ BEPHO C(HOPMYIUPOBAHBI OTBETHI 40
TPOJIbHBIE BO- Ha KOHTPOJIbHBIE BOIIPOCHL.
IpPOCHI

5 UToroBas arrecranmud 1Mo IMCIOMIIJIMHE

WroroBas arTectanus mo JUCHMIUIMHE SIBJSETCS WHTETPATbHBIM MOKa3aTe-
JIEM Ka4yecTBa TEOPETHUECKUX U MPAKTUYECKUX 3HAHUI M HABBHIKOB 00YYarOUIUXCs
[0 JHMCIUIUIMHE U CKJIAJIBIBAETCS U3 OLEHOK, MOJTYYEHHBIX B XOJI€ TEKYIIErOo KOH-
TPOJISL U IPOMEKYTOUYHON aTTECTALNH.

Texymuii KOHTPOJIb B CEMECTPE MPOBOUTCS C 1IEIIbI0 0OeCcTieueHns CBOeBpe-
MEHHOM 00paTHOM CBSA3M, JIJIsi KOPPEKUUU O0yUeHHUs, aKTUBU3AIUU CAMOCTOSITENb-
HOM pabOThI CTYJEHTOB.

[IpoMesxkyTouHas aTTecTalusi MpeaHa3HauYeHa ISl OObEKTUBHOTO TOJTBEP-
KJICHHSI U OLICHUBAHMS JJOCTUTHYTHIX PE3YJIbTAaTOB OOYUYEHUS IOCJE 3aBEPIICHUS
U3YYEHUS TUCIUIUINHBI.

Texymuil KOHTPOJIb OCYIIECTBIISIETCS JIBA Pa3a B CEMECTP:

— koHTpoabpHag Touka Ne 1 (KT Ne 1) — BeicTaBnsieTcsl B 3JIEKTPOHHYIO Be-
JOMOCTb HeE T03/1Hee 8 Henenu yueOHoro cemectpa. Bxitouaer B cedst OLieHKY Me-
POTIPUATHI TEKYIIETO KOHTPOJIS Ay IUTOPHOM U CAMOCTOSITENIHHOM PaboThl 00y4aro-
IIeTOCs MO pas3ziesiaM / TeMaM y4eOHOW TUCIUIUIMHBI ¢ 1 o 8 Hememo y4eOHOTO
ceMecTpa;

— koHTpoabHasg Touka Ne 2 (KT Ne 2) — BeicTaBisIeTCS B 3JIEKTPOHHYIO Be-
JIOMOCTh He Tio3Hee 16 Hegenn yaeOHoTO cemecTtpa. BrirodaeT B ceOst O1ieHKY Me-
PONPUATUI TEKYLIETO0 KOHTPOJISI Ay IUTOPHOM U CaMOCTOSITENIbHOU PaboThl 00y4aro-
IIETOCs 10 paszzaesaM / TeMaM y4eOHON TUCIUIUINHBL ¢ 9 o 16 Hexemo ydeOHOTO
cemecTpa.

— Jlns momycka K 3K3aMEHYy CTYJIEHT JOJDKEH BBINOJIHUTH U 3alUTUTH pe-
3yJIbTaThl BBHITIOJIHCHNS YKAa3aHHBIX MPEMOo1aBaTesieM Ja00paTOpHBIX paboT.
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Pesynprarsl TEKyLIEH U IPOMEKYTOYHON aTTECTALIMU ITOJBOIATCS IO IIKAJIE
0aJNIbHO-PEUTUHTOBOI CUCTEMBI.

JTan peiiTHHIOBOM CHCTEMBI / Henesst baJi
OueHo4yHoe CpeIcTBO Munumym* | Makcumym
Texymas arrecramusi 1-16 36 60
KonTtpoabhast Touka Ne 1 8 18 30
KomnokBuym 8 18 30
KonTtpoabHas Touka Ne 2 16 18 30
KonTponpHas pabora 16 18 30
JlaboparopHbie pabOThI 1-16 JIOTYCK JIOTYCK
IIpoMekyTOUHAs aTTeCTAIHA - 24 40
OK3aMeH 25 40
HToro no rucuuniuHe 60 100

* MUHUMAaTbHOE KOJIMYECTBO 0AJIOB 32 OIIEHOYHOE CPEACTBO — ATO KOJIMYECTBO OAJIJIOB, HAOpaH-
Hoe oOydarolumMmcs, P KOTOPOM OLIEHOYHOE CPEJCTBO 3aCUUTHIBAETCS, B MPOTUBHOM CIlyyae
o6yqa10u1m‘/’lca JOJDKCH JIMKBUAWPOBATH MMOABUBIIYIOCA aKaJCMHUYCCKYIO 3aJ0JDKCHHOCTL 110 TC-
KyIIeH Wiy IpoMeXyTOYHOM arTecTanyi. MUHUMAalbHOE KOJMYECTBO OAJlIOB 3a TEKYIIYIO aTTe-
CTallMIO, B T. Y. OT/IEIbHOE OLIEHOYHOE CPEJICTBO B €€ COCTAaBE, U MPOMEKYTOUHYIO aTTECTALIUIO
coctaBisieT 60% OT COOTBETCTBYIOIIMX MaKCUMaIbHBIX OAJIJIOB

[Iponienypa oueHMBaHUs 3HAHUIM, YMEHUM, BIAICHUI IO AUCUUILIIMHE BKIIIO-
YaeT y4eT YCIEHOCTH 110 BCEM BUIAM 3asiBJICHHBIX OLIEHOYHBIX CPEACTB.

Ha kax1oM npakTU4eCKOM 3aHSITUU BBITIOJIHSAIOTCS 33JaHUS 110 TPOUIEHHBIM
TEMaM COIJIACHO paboueMy IUIaHy M3y4YeHUs TUCHUILTUHBL [IpuMensieTcs rpyrrmo-
BOE OIICHUBAHHUE OTBETA MJIU OLIEHUBAHHUE MIPENOAABATEIIEM.

[To oxkOHYaHWM OCBOEHUS JUCLMIUIMHBI MPOBOJUTCA MPOMEKYTOUYHAsI aTTe-
CTaIls B BUJIC HK3aMeHa, YTO MO3BOJISET OLEHUTh COBOKYITHOCTh TPUOOPETCHHBIX B
npoiiecce 00ydeHus: KoMIeTeHIUH. [Ipu BrICTaBICHUN UTOTOBOM OIICHKH ITPUMEHSI-
eTcsl OIITbHO-PEUTHUHTOBAS CUCTEMa OLIEHKH Pe3yJIbTaTOB O0yUeHHUS.

DK3aMeH MpeHa3HAuEH JIJIsl OIEHKH pa0O0Thl 00YYaIOIErocs B TEYEHUE BCETO
CpPOKa U3y4YEeHUsI AUCUUILIMHBI U IPU3BaH BBISIBUTh YPOBEHB, IPOYHOCTH U CUCTEMA-
TUYHOCTh IMOJYYEHHBIX OOYyYaOIIUMCSl TEOPETUUECKUX 3HAHUW U YMEHUU MpUMe-
HSATh UX B PEIICHUU MPAKTHYECKUX 3aJ]1a4, TPHOOPETCHNSI HABBIKOB CAMOCTOSI TEh-
HOU paboThI, pa3BUTHUS TBOPUYECKOTO MBIIIICHUSI.

Htorosas arrectamnus 1o gucuuminie oneHusaeTcs o 100-0auibHOM IKase
U MPEACTABISIET CyMMY 0alioB, 3apabOTaHHBIX OOYYAIOUTUMCS MPU BHITIOTHEHUU
3aJJaHUM B paMKax TEKYILIEH U MPOMEKYTOUYHOU aTTECTALlUU

Onenka no 4- | OueHk N
Cymma . TpeboBaHusi K YyPOBHIO OCBO€HMSI YUeOHOM
X 0a/NIbHOM a

0aJ1710B MCHUILJTUHBI
mKajge ECTS AMCH

O1ieHKa «OTIWYHOY» BBICTABJISIETCS 00ydJarolie-
90-100 |5- «oTmuuHOY A | Mycs, eclii OH TITyOOKO ¥ IPOYHO YCBOWJI MPO-
TpaMMHBIA MaTepHaJI, NCYEPIIHIBAIOIIE,
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IIOCJIEI0BATENIBHO, YETKO U JIOTUYECKH CTPOUHO
€r0 M3JIaracT, yMEeeT TECHO yBSI3bIBATh TEOPHIO C
NPAKTUKOM, UCIIOJIB3YET B OTBETE MaTEpHAI MO-
Horpau4yecKoil IuTepaTyphl

85-89

75-84

70--74

4 - «xopouio»

65-69

60-64

3 - «ynoBIie-
TBOPHUTEIIEHOY

O1ieHKa «XOpOIII0» BHICTaBIsIeTCS 00yyarolie-
MycCsl, €CJIM OH TBEPJIO 3HAET MaTepHall, rpa-
MOTHO Y IO CYUIECTBY M3JIaraeT ero, He JAOIyc-
Kasi CYIIECTBEHHbIX HETOUYHOCTEN B OTBETE Ha BO-
poc

OI_IeHKa «YOOBJICTBOPUTCIIBHO» BBICTABJIACTCSA
O6y‘{aIOH_IeMYCH, CCJIM OH UMCCT 3HAaHUA TOJIBKO
OCHOBHOT'O MaTcpuajia, HO HC YCBOUJ €10 JCTAa-
Heﬁ, AOITYCKACT HCTOYHOCTH, HEAOCTATOYHO IIpa-
BUJIBHBIC (I)OpMyJ'II/IpOBKI/I, HapyHmICHUs JIOTN4C-
CKOH MoCJICAOBATCIBHOCTH B U3JIOKCHUU IIPO-
'paMMHOT'O MAaTCpHaJid

0-59

2 - «HEeYJIOBIIe-
TBOPUTEITHHOY

O1ieHKa «HEYTOBIIETBOPUTEIIHLHOY BBICTABIISICTCS
oOyuyaroiiemycsi, KOTOPbIi HE 3HACT 3HAYNTEIIb-
HOM 4acTH MPOrpaMMHOI0 MaTepualia, I0MycKaeT
cyuiecTBeHHbIe omnoOku. Kak nmpaBuiio, orieHka
«HEYJIOBJIETBOPUTEILHOY» CTAaBUTCS 00yYaro-
HIUMCSI, KOTOPBIE HE MOTYT MTPOJIOJKUTEH 00yyde-
Hue 06e3 JOMOTHUTENbHBIX 3aHITHI MO COOTBET-
CTBYIOIIEH TUCIMILTNHE
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