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1 Ileau ocBoOeHMSI TUCIHUILJIMHBI

HeassMu ocBOeHUs MUCHUTUTMHBI «Du3ukay SBISIOTCS: (POpMHUpPOBAHUE Y CTY-
JICHTOB COBPEMEHHOT0 €CTECTBEHHOHAYYHOTO MHPOBO33pPEHUS, OCBOCHHE WMHU CO-
BPEMEHHOTO CTHJIA (PM3MUECKOTO MBIIUICHHUS, BIPAOOTKAa HABBIKOB HCITOJIb30BAHUS
byHIaMEHTAIBHBIX 3aKOHOB, TEOPUH KJIACCUUECKON U COBPEMEHHOM (PU3MKHU, a TaK-
K€ METOJIOB (DM3UIECKOTO MCCIICIOBAHUS KaK OCHOBBI CHCTEMBI TIPO(eCcCHOHATLHOM
NEeSATeTLHOCTH.

3agayaMu JUCIMILTAHBI SBIISIOTCS:

~M3y4YCHUE OCHOBHBIX (PM3NUYECKUX SBIICHU;

-oBmaseHne (QyHIAMEHTAIBHBIMA TOHSATHUSMH, 3aKOHAMU H  TEOPHUSIMHU
KJIACCUYECKOH ¥ COBPEMEHHOW (H3uKHM, a TakkKe METOAaMH MPAKTHUYECKOTO
MPWIOKEHUS (PU3UIECKUX 3HAHUM;

—-dopMupoBanre (HU3MYECKOTO MBINUICHHS M OCHOB €CTECTBEHHOHAYYHOMN
KapTHHBI MUPA,;

~OBIAJICHHE TpUEMaMHd M METOJaMH pEIIEHUS KOHKPETHBIX MMPaKTUYECKUX
3a/1a4 U3 pa3HbIX obJjacTel PU3MKH.

CryneHTsl, u3ydawmue (U3HUKY, JODKHBI 3HaTh OCHOBBI MaTeMaTUYECKOTO
aHaln3a, JJMHEHHOW anreOpbl, TPUrOHOMETpHH, AU(PEpEeHITNATBHOTO U HUHTErpajb-
HOTO MCYHCIICHUSI.

JucrunrHa 00ecreuynBaeT MOJATOTOBKY BBIMMYCKHUKA K CIEAYIOIIUM BUIaM
poeCCUOHATLHOM ESITEIIPHOCTH:
— JKCIUTyaTallMOHHO-TEXHOJIOTHYECKas JeATEIHHOCTD;
— OpraHu3alMOHHO-YIIPaBICHYECKAS JEATEIHHOCTD.

2 MecTto aucuuniuebl B cTtpykrype OIIOII BO

Jucnuminaa «Du3nka» npeacTaBiseT COO0N JUCIUIUIUHY, OTHOCSIITYIOCS K
0a30BOM YaCTU MaTEMATUYECKOI'0 M €CTECTBEHHOIO IUKJIA TUCIIUAILINH.

Hucuumnna «duzrka» 0a3upyercs Ha pe3yabTaTax 00yueHUs, TOJTyIeHHBIX
IIPYU U3YUYECHUH JUCLIUIUINH: « XUMUS».

Jucnpmnianaa «Pu3nKay SBISCTCS 00SCIISUNBAIONICH IS JUCIUILINH: «Mexa-
HUKa», «DJIEKTPOTEXHUKA», K DIEKTPOHUKA», «KMeTpoJIoTusi, CTaHIapTU3AIMS U CePTHU-
pukanus», «MaTepruallOBEAEHUE U TEXHOJIOTHS KOHCTPYKIIMOHHBIX MAaTepHAJIOB»,
«KoHCTpYyKIHUS ¥ SKCIUTyaTalysi BO3AYIIHBIX Cy0B», «be30MacHOCTh XKU3HEAEATENBHO-
ctn», «MexaHu3anus ¥ aBTOMATU3alKs TEXHOJIOTHYECKUX MPOLIECCOB», «DIEKTPO-
CBETOTEXHHYECKOE 00ecIieueHIe MOJIeTOBY, K ABUAILIMOHHAS JIEKTPOCBA3b», «Panno-
TeXHUYECKOe obecredeHne nojaeton», «IIpon3BoacTBeHHAsS OE30TTACHOCTH,.

JucuumirHa u3y4aeTcsi BO 2-OM U 3-€M CeMecCTpax.



3 Komnerennuu obyuarwuierocsi, ¢popmupyembie B pe3yJibTaTe OCBOEHHA
AUCHHUIINHBI

[Iporecc ocBoeHUST TUCHUIUIMHBI «DU3KMKa» HampasieH Ha GOPMUPOBAHUE CJIe-
IYIOIIAX KOMIICTCHIIUM:

Ne i/

IIepedens u xox
KOMIIETEHIN I

[lepedeHb IaHUPYEMBIX PE3YIHTaTOB 00Y-
YEHUS 110 JUCLIUILUIMHE

CriocoOHOCTh TPOBOJUTH JJOKA3aTelb-
CTBAa YTBEPXKJACHUU KaK COCTaBIIAIOIIEH
KOTHUTUBHOM M  KOMMYHHUKAaTUBHOU
¢bynkuuu (OK-39)

3uameo:
- METOJIbI TEOPETUYCCKOTO M IKCIICPUMEH-
TAJIBHOT'O UCCJICIOBAHUS B (bmmce.

Ymemo:

- HCTIOJIb30BaTh (PU3UUECKHUE 3aKOHBI TIPH
aHaJlM3€e U PelIeHUuH MpodieM mpodeccro-
HaJILHOU JIEITEILHOCTH.

Bnaoemes:

- METOJaMU MTOCTPOEHUS MAaTEMATUUECKOM
MOJICJIA TUTIOBBIX MPO(eCCHOHATBHBIX 3a/1a4
U COJIepXKaTEeIbHOM UHTEpIIpETalluy MOJTYy-
YEHHBIX PE3YJIHTATOB.

Bna;[eHHe METOAdaMM aHaJIn3a U CUHTE3a
n3y4daeMbIX sBiIeHHA U mporeccoB (OK-
40)

3name:

- OCHOBHBIC MAaTEeMaTHYCCKUE METOIBI Pellie-
HUS po(hecCHOHANBHBIX 33/1a4;

- METOJIbI TEOPETUYCCKOTO M IKCIICPUMEH-
TAJIBHOT'O UCCJICOIOBAHUS B (bmmce.

Ymemon:

- MPUMEHSITh MAaTEMATHYECKUE METOIBI ITPH
peH_IeHI/II/I THUITOBBIX HpO(beCCI/IOHaJ'H:HBIX 3a-
nay;

- pemaTb THUITOBBIC 3a1a4U 110 OCHOBHBIM
pasnenam Kypca GU3HKHU, UCTIOIB3YsI METOIbI
MaTeMaTUYECKOIO aHAJIN3a;

- HCTIOJIb30BaTh (PU3UUECKHE 3aKOHBI TIPH
aHaJIM3€e U PelIeHUuH MpodieM mpodeccro-
HaJILHOU JIEITEILHOCTH.

Bnaoemo:

- METOJaMU MTOCTPOEHUS MAaTEMATUUECKOM
MOJIETIN TUIIOBBIX MPO(ECCHOHANBHBIX 3324
U COJIepXKaTEeIbHOW UHTEpIIpETaluU MOJTY-
YEHHBIX Pe3yJIbTaTOB.

- METOJIaMHU TIPOBEJCHUS (PUBNICCKUX U3ME-
pEHMi, METOAaMU KOPPEKTHOM OIEHKH TO-
TPEITHOCTEN MpU MPOBEACHUH (PU3NIECKOTO
HKCIIEPUMEHTA.

CnocoOHOCTh M TOTOBHOCTH OCO3HABAaTh
POJib €CTCCTBCHHBIX HAYK B Pa3BUTHH

3nameo:
- OCHOBHBIE TTOHATHS, 3aKOHBI M MOJIENIH Me-
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HayKH, TeXHUKU 1 TexHojoruu (OK-41)

XaHUKH, YJICKTPUYECTBA M MarHeTH3Ma, KO-
neOaHMi ¥ BOJTH, KBAHTOBOW (PU3UKHU, MOJIE-
KYJSIpHOU (DM3UKH U TEPMOJHMHAMHKH, ONITH-
KW, aTOMHOH U si7IepHON (PU3UKY;

Ymemo:

- HCTIOJIb30BaTh (PU3UUECKHUE 3aKOHBI TIPH
aHaJIM3€e U PelIeHUuH MpodieM mpodeccro-
HaJILHOU JIEITEILHOCTH.

Baaoemo:

- METOJaMU MTOCTPOEHUS MaTEMATUUECKOM
MOJIETN TUIOBBIX MPO(ECCHOHANBHBIX 3324
U COJIepXKaTEeIbHOM UHTEpIIpETaluU MOJTY-
YEHHBIX PE3YJIbTaTOB;

- METO/IaMHU TIPOBEJCHUS (PUINISCKUX U3ME-
pEHMi, METOAaMU KOPPEKTHOM OIIEHKH T10-
TPEITHOCTEN MpY MPOBEACHUH (PU3NIECKOTO
AKCIEPUMEHTA.

CrocoOHOCTh W TOTOBHOCTH HCIOJIB30-
BaTh OCHOBHBIC 3aKOHbBI €CCTCCTBECHHOHA-
VUHBIX JMCUUIUIMH B TMPO(ECCHOHAIb-
HOU ACATCIIbHOCTU, IPUMCHATH MCTOIbI
MaTeMaTHYECKOTO aHalnu3a W MOICIH-
pOBaHMsI, TEOPETUYECKOTO U IKCIEepPHU-
MeHTaabHOro uccaeaoBanus (OK-42)

3name:

- (pu3uveckre OCHOBBI MEXaHUKH;

- OCHOBHBIC TTOHSATHS, 3aKOHBI 1 MOJICITH M¢-
XaHHKH, SJICKTPHYECTBA M MarHETU3Ma, KO-
nebaHui ¥ BOJIH, KBAHTOBOM (DU3HKH, MOJIC-
KYJISIpPHOU (PU3UKH U TEPMOJIMHAMUKH, OTITH-
KM, aTOMHOH U SiZIEpHON (DU3UKH,

- MaTeMaTUYEeCKHE MOICIH POCTEHIIINX
CHUCTEM U TIPOIIECCOB B €CTECTBO3ZHAHUU U
TEXHHUKE;

- OCHOBHBIE MaTEMaTUIECKUE METObI PEIIIe-
HUS TPO(HEeCCUOHATLHBIX 3a71a4;

- METOJIbI TEOPETHUECKOTO U IKCIIEPUMEH-
TaJbHOTO UCCIICIOBaHUS B (PU3UKE.

Ymemn:

- YHOTpeOIsATh MAaTEMAaTUYECKYIO CHMBOJIUKY
JUTSI BRIPQXKEHUS KOJTMYECTBEHHBIX U Ka4eCT-
BEHHBIX OTHOILICHHI 00BEKTOB;

- MPUMEHITh MAaTEMATHYECKUE METOIbI ITPH
PEIICHNUY TUTIOBBIX MPOQECCUOHANBHBIX 3a-
ad;

- pelaTh TUMOBBIE 33]]a41 TT0 OCHOBHBIM
pasnenam Kypca GU3HKHU, UCTIOJIB3YsI METOIbI
MaTeMaTUYECKOI0 aHAJIN3a;

- HCTIOJIb30BaTh (PM3UUECKHE 3aKOHBI TIPH
aHaJIM3€e U PelIeHUH MpodieM mpodeccro-
HaJILHOU JIEITEILHOCTH.

Baaoems:
- METOJJaMU MTOCTPOEHUS MaTEMATUUECKOM
MOJICJIA TUTIOBBIX MPO(hEeCCHOHATBHBIX 3a/1a4
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U COJEPIKATEIIBHON MHTEPIPETALUH TI0ITY-
YEHHBIX PE3YJIbTATOB;

- METOJJaMH IIPOBEAECHUS PU3NUECKUX U3MeE-
peHuli, METOaMH1 KOPPEKTHOM OLICHKH I10-
IpEeIIHOCTEN NP NMPOBEACHUH (PU3NIECKOTO
JKCIIEPUMEHTA.

Brnanenue kynbTypoit mpodeccroHanb-
HOM  0€30IaCHOCTH, CIOCOOHOCTBIO
UACHTU(DUIIMPOBATH OMACHOCTH W OIle-
HUBaTh PUCKU B cdepe cBoeil mpodec-
cuonansHoi (TTK-11)

3uamo:

- OCHOBHBIE TOHATHSI, 3aKOHBI K MOJICIIH Me-
XAHUKH, 3JICKTPUYECTBA U MarHeTU3Ma, KO-
neOaHMi ¥ BOJTH, KBAHTOBOW (PU3UKH, MOJIE-
KYJIIPHOM (PM3UKU U TEPMOJMHAMMKH, ONTH-
KW, aTOMHOH U si7IepHON (PU3UKH.

Ymemo:

- HCTIOJIb30BaTh (PM3HUECKHUE 3aKOHBI TIPH
aHaJlM3€e U PelIeHuH MpodeM mpodeccro-
HaJILHOU JIEITEILHOCTH.

Bnaoemy:

- METOJaMU MTOCTPOEHUS MAaTEMATUUECKOM
MOJIETIM TUIIOBBIX MPO(ECCHOHANBHBIX 3324
U COJIepXKaTEeIbHOM UHTEpIIpETaluy MOJTY-
YEHHBIX PE3YJIbTaTOB;

- METOJIaMHU TIPOBEJCHUS (PUBNISCKUX U3ME-
pEHMi, METOAaMU KOPPEKTHOM OIIEHKH T10-
TPEITHOCTEN MpU MPOBEACHUH (PU3NIECKOTO
AKCIIEPUMEHTA.

CrocoOHOCTh ¥ TOTOBHOCTB JKCILTyaTH-
pOBaTh HM3MEPHUTEIBHYIO TEXHHKY H
KOHTPOJIbHO-TIOBEPOYHYIO alIaparypy B
COOTBETCTBHH C HOPMATHBHBIMHU TIPABO-
BBIMH  aKTaMH, YCTaHABJIMBAIOIUMHU
[paBHJjIa SKCILIyaTallud U TEXHHYECKOTO
OOCITy’)KUBAHHSI CPEICTB METPOJIOTHYEC-
CKOro OO0CCIeYCHHs TIOJETOB BO3IYIII-
HbIx cynoB (I1K-15)

3namo:

- OCHOBHBIC TTOHSATHS, 3aKOHBI 1 MOJICITH M¢-
XaHUKH, BJICKTPUICCTBA U MAarHeTuima, Ko-
nebaHui ¥ BOJIH, KBAHTOBOM (DPU3HKH, MOJIC-
KYJISIPHON (PM3UKU ¥ TEPMOJIMHAMHKH, OTITH-
KM, aTOMHOH U SIZIEpHON (DU3UKH,

- METOJIbI TEOPETUYECKOTO B IKCIIEPUMEH-
TaJTLHOTO UCCIICIOBAHMS B (H3HKE.

Ymems:

- HCIIOJIB30BaTh (PU3MUECKHE 3aKOHBI TIPU
aHAJIM3€ U PEIICHUH MpodIeM mpodeccro-
HaJIBLHOM JIESITEIbHOCTH.

Bnaoemy:

- METOJIaMHU ITOCTPOCHHSI MaTEMaTHIECKON
MO/IEJI THIIOBBIX MPO(EeCCHOHAIBHBIX 33124
U COJEPIKATEIILHON MHTEPIPETALUH 10Ty~
YEHHBIX PE3YJIbTATOB;

- METOJJaMH IIPOBEAECHUS PU3NUECKUX U3MeE-
peHuli, METOAaMH1 KOPPEKTHOM OLICHKH I10-
IpEeIIHOCTEN NP NPOBEACHUH (PU3NIECKOTO
JKCIIEPUMEHTA.

CrocoOHOCTh 3KCIIITyaTUPOBATh Paano-
TEXHUYECKOe 000pYJOBaHHUE U CPEICTBA

3nameo:
- OCHOBHBIC MTOHSATHS, 3aKOHBI U MOJIEIH Me-
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CBSI3M B COOTBETCTBUHU C HOPMATHBHBIMHU
MMpaBOBbIMU  aAKTaMH, YCTaHABJIWBAIO-
[IAMH TPaBWJIa SKCIUTyaTallid Ha3eM-
HBIX CpCACTB PAAUOTCXHUYCCKOT'O
oOecrieueHUsl MOJICTOB U aBUAIIMOHHON
anektpocsszu ([TK-17)

XaHUKH, YJICKTPUYECTBA M MarHeTH3Ma, KO-
neOaHMi ¥ BOJTH, KBAHTOBOW (PU3UKHU, MOJIE-
KYJSIpHOU (DM3UKH U TEPMOJHMHAMHKH, ONITH-
KU, aTOMHOH U si7IepHON (PU3UKY;

- METOJIbI TEOPETHYECKOTO U SKCIICPUMEH-
TAJIBHOTO UCCIIEIOBAHUS B (PU3HKE.

Ymemo:

- HCTIOJIb30BaTh (PM3UUECKHUE 3aKOHBI TIPH
aHaJIM3€e U PelIeHUuH MpodieM mpodeccro-
HaJILHOU JIEITEILHOCTH.

Bnaoemsy:

- METOJaMU ITOCTPOEHUSI MATEMATUIECKOU
MO/IEJIN TUIOBBIX MPO(ECCHOHAIBHBIX 33134
U COZEpKATEIbHOW UHTEPIIPETALUU T10JTY-
YCHHBIX PE3YJIbTATOB;

- METOJIaMU NIPOBEACHUS PUIUUECKUX U3ME-
peHull, METOaMH1 KOPPEKTHOM OLICHKH I10-
IpEeIIHOCTEN NPU NPOBEACHUH (PU3NIECKOTO
JKCIIEPUMEHTA.

CrocoOHOCTh IKCILTyaTHPOBaTh CBETO-
CHTHAIBHOE H  DJIEKTPOTEXHHUYECKOE
o0opynoBaHue, CpeICTBa IEHTPATH30-
BaHHOTO CHA0XEHUS DIICKTPOIHEPTUCH
a’pOTOPTOB U MX OOBEKTOB B COOTBET-
CTBHM C HOPMATHUBHBIMH IPABOBBIMHU
AKTaMH, YCTAaHABJIMUBAOIIHUMU IIpaBUJId
AKCILTyaTalluil Ha3eMHBIX CPEACTB JJICK-
TPOCBETOTEXHUYECKOTO  0OECIeYeHHs
moJieToB Bo3aymHbIX cymoB (ITK-18)

3namo:

- OCHOBHBIC TTOHSATHS, 3aKOHBI 1 MOJICITH M¢-
XaHUKH, BJICKTPUICCTBA U MarHetuima, Ko-
nebaHui ¥ BOJIH, KBAHTOBOM (DU3HKH, MOJIC-
KYJISIPHOM (PM3UKU M TEPMOJIMHAMHKH, OTITH-
KM, aTOMHOH U SIZIEpHON (DU3UKH,

- METOJIbI TEOPETUYECKOTO B IKCIIEPUMEH-
TaJTLHOTO UCCIICOBAaHMS B (H3HKE.

Ymems:

- HCIIOJIB30BaTh (PU3MYECKHE 3aKOHBI TIPU
aHAJIN3€e U PEIICHUH MpodiieM mpodeccuo-
HaJIBLHOU JIESITEIbHOCTH.

Bnaoemo:

- METOJaMU MTOCTPOEHUS MAaTEMATUUECKOM
MOJIETIN TUIIOBBIX MPO(ECCHOHANBHBIX 3324
U COJIepXKaTEIbHOW UHTEpIIpETalluU MOJTY-
YEHHBIX PE3YJIbTaTOB;

- METOJIaMHU TIPOBEJCHUS (PUINISCKUX U3ME-
pEHMi, METOAaMU KOPPEKTHOM OIIEHKH T10-
TPEITHOCTEH MpU MPOBEACHUH (PU3NIECKOTO
AKCIIEPUMEHTA.

CrocoGHOCTh ¥ TOTOBHOCTb 3KCILTYaTH-
poBaTh PHEpreTUyecKoe 000pyaOBaHuE,
anekTpudeckue u Teriosble cetn (I1K-
19)

3namep:

- OCHOBHbBIE TIOHSTHS, 3aKOHBI U MOJIETTU Me-
XaHUKH, FJIEKTPUYECTBA U MarHETU3Ma, U
BOJIH, KBAHTOBOU (PM3UKU, MOJIEKYJISIPHOM
(U3HUKY ¥ TEPMOJUHAMUKH, ONITUKU, aTOM-
HOM U siiepHOM pu3ukw;

- METOJbl TEOPETUYECKOTO U SKCIIEPUMEH-
TaJbHOTO UCCIICIOBaHMS B PU3UKE.




Ymemo:

- HCTIOJIb30BaTh (PU3MUECKHUE 3aKOHBI TIPH
aHaJIM3€e U PelIeHUuH MpodieM mpodeccro-
HaJILHOU JIEITEILHOCTH.

Baaoemo:

- METOJaMU MTOCTPOEHUS MaTEMATUYECKOM
MOJIETN TUIOBBIX MPO(ECCHOHANBHBIX 3324
U COJIepXKaTEIbHOM UHTEpIIpETalluU MOJTY-
YEHHBIX PE3YJIbTaTOB;

- METOJIaMHU TIPOBEJCHUS (PUBNICCKUX U3ME-
pEHMi, METOAaMU KOPPEKTHOM OIIEHKH T10-
TPEITHOCTEN MpU MPOBEICHUH (PU3NIECKOTO
HKCIIEPUMEHTA.

10.

CrnocoOHOCTh IKCILTYyaTHpOBaTh Cpej-
CTBa TpHEMa, XPAHEHHs, TPAHCIOPTH-
POBKHM, OYHMCTKH, KOHTpOJISi KadyecTBa,
BBIJIa4YM U 3alPaBKU BO3IYIIHBIX CYIOB
roprode-cmazounbivMu (I1K-20)

3namo:

- OCHOBHBIC TTOHSATHS, 3aKOHBI 1 MOJICITH M¢-
XaHUKH, BJICKTPUICCTBA U MAarHeTtuima, Ko-
nebaHui ¥ BOJIH, KBAHTOBOM (DU3HKH, MOJIC-
KYJISIpHOH (PU3UKU M TEPMOJIMHAMHKH, OTITH-
KM, aTOMHOH U S7ICPHON (UK.

Ymemn:

- HCTIOJIB30BaTh (PU3MYECKHE 3aKOHBI TIPU
aHaJIN3€e U PEIICHUH MpodIieM mpodeccro-
HaJIbHOH JIeATEILHOCTH,

- OCYIIECTBJISITH B OOIIEM BUJIE OIICHKY BO3-
NENCTBUS aBUAIMOHHO-TPAHCIIOPTHOTO MPO-
M3BOJICTBA HAa OKPYKAIOIIYIO CPEAY C yIETOM
cHeupUKA TPUPOTHO-KIUMATHIECKUX YC-
JIOBHHA.

Baaoemo:

- METOJIaMHU TIPOBEJCHUS (PUBNIECCKUX U3ME-
pEHMi, METOAaMU KOPPEKTHOM OIEHKH TO-
IPEUIHOCTEN NPy MPOBEACHUH (PU3NUIECKOTO
JKCIEPUMEHTA.

11.

CriocoOHOCTh M TOTOBHOCTH OCYIIECTB-
JATH  TPOBEPKY PpabOTOCTIOCOOHOCTH
sKcIuTyatupyemoro odopynosanus (ITK-

25)

3namo:

- OCHOBHBIC TTOHSATHS, 3aKOHBI 1 MOJICITH M¢-
XaHUKH, BJICKTPUUICCTBA U MAarueTtuima, Ko-
nebaHui ¥ BOJIH, KBAHTOBOM (DU3HKH, MOJIC-
KYJISIPHOH (PU3UKU ¥ TEPMOJIMHAMHKH, OTITH-
KM, aTOMHOH U SiZIEpHON (DU3UKH,

- METOJIbI TEOPETUYECKOTO U IKCIIEPUMEH-
TaJILHOTO UCCIICOBAaHMS B (H3HKE.

Ymems:

- HCTIOJIB30BaTh (PU3MYECKHE 3aKOHBI TIPU
aHAJIN3€ W PEIICHUH MpodIIeM mpodeccro-
HaJIBHOU JIESITEIbHOCTH.

Braoemo:




- METOJJaMH IIPOBEAECHUS PU3NUYECKUX U3MeE-
peHuli, METOAaMH1 KOPPEKTHOM OLICHKH I10-
IpEeIIHOCTEN NPU NPOBEACHUH (PU3NIECKOTO
JKCIIEPUMEHTA.

12.

['OTOBHOCTH OCYIIECTBISITh TMPUEMKY U
BBOJI B DKCIUTyaTalMi0 OOBEKTOB a’po-
MOpTa, TEXHOJOTHYECKOro 000pymoBa-
HUS U TEXHUYECKHX CPEJICTB oOecreue-
uus nosteros (ITK-30)

3uamo:

- OCHOBHBIC TOHATHSI, 3aKOHBI K MOJIEJIH Me-
XAHUKH, 3JIEKTPUYECTBA U MarHeTU3Ma, KO-
neOaHui ¥ BOJTH, KBAHTOBOW (PU3UKHU, MOJIE-
KYJIIPHOM (DPM3UKU U TEPMOJMHAMMKH, ONTH-
KW, aTOMHOH U I7IepHON (PU3UKH.

Ymemon:

- HCTIOJIb30BaTh (PU3MUECKHUE 3aKOHBI TIPH
aHaJIM3€e U PelIeHUuH MpodeM mpodeccro-
HaJILHOH NIeATEILHOCTH,

- OCYIIECTBIIATH B 00II[EM BUE OIICHKY BO3-
JEHCTBUS aBUAITMOHHO-TPAHCIIOPTHOTO MPO-
M3BOJICTBA HAa OKPYKAIOLIYIO CPEAY C YUETOM
cnenu(uKy TPUPOTHO-KIMMATHIECKUX yC-
JIOBUH.

Bnaoemo:

- METOJJaMH IIPOBEAECHUS PU3NUECKUX U3MeE-
peHuli, METOaMH KOPPEKTHOM OLICHKH I10-
IpEeIIHOCTEN NPU NPOBEACHUH (PU3NIECKOTO
JKCIIEPUMEHTA.

13.

['oTOBHOCTH y4acTBOBaTh B pa3paboTKe
U pealn3aldyd MEPOIPUATUH IO IOBBI-
meHuto 3PPEeKTUBHOCTH NEITEIbHOCTH
BO3YIIIHOTO TPAHCIIOPTa, 00CCIICYCHUIO
0€30MacHOCTH TOJIETOB BO3AYIIHBIX CY-
OB, 00ECIIEUEHHUIO aBHAIMOHHOI 0€30-
MAaCHOCTH M TPEIOTBPAIICHUIO aKTOB
HE3aKOHHOT'O BMfCIIATCJIbCTBA B JCA-
TEJBHOCTh aBHAIH, OOCCICUCHUIO OX-
paHbl OKpYXarollel cpeibl, odecreue-
HUIO KadecTBa padoT u ycayr (ITK-36)

3namo:

- METOJIbl TEOPETHUECKOTO U IKCIIEPUMEH-
TaJTLHOTO UCCIIEOBAaHMS B (hH3HKE.

- (haxTOpBI, ONIpeAENAIONIUE YCTOWYUBOCTD
ouocdepsl.

Ymemn:

- HCIIOJIB30BaTh (PU3MYECKHE 3aKOHBI TIPU
aHAJIM3€ W PEIICHUH MpodIieM mpodeccuo-
HaJILHOH JIeATEIILHOCTH,

- OCYIIECTBJISITH B OOIIEM BUJIC OIICHKY BO3-
NENCTBUS aBUAIIMOHHO-TPAHCIIOPTHOTO MPO-
M3BOJICTBA HA OKPYKAIOIIYIO CPEAY C yUETOM
cenupUKA TPUPOTHO-KIUMATHIECKUX YC-
JIOBHH.

Bnaoemo:

- METOJaMU MTOCTPOEHUS MaTEMAaTUUECKOM
MOJIETN TUIOBBIX MPO(ECCHOHANBHBIX 3a]a4
U COJIepXKaTEeIbHOM UHTEpIIpETaluU MOJTY-
YEHHBIX Pe3yJIbTaTOB.

- METOJIaMHU TIPOBEJCHUS (PUINISCKUX U3ME-
pEHMi, METOAaMU KOPPEKTHOM OIIEHKH T0-
TPEITHOCTEN MPU MPOBEACHUH (PU3NIECKOTO
HKCIIEPUMEHTA.




4 O0beM AUCHUIIMHBI U BUJbI y4eOHOH padoThI

OO6miast TPYIOEMKOCTh JUCHMIUIMHBI COCTaBISICT 6 3adeTHBIX eauHull, 216

aKaIEMHNYCCKHX Yaca.

Bcero ua- | Cemectpbl
HaumenoBanue
COB 2 3
OO01mast Tpy10€MKOCTb JUCITUTITNHBI 216 108 108
KonTtakTHas pabora: 113 54,5 58,5
nexumu (JI) 46 18 28
npaktuueckue 3ausatus (I13) 48 28 20
cemuHapsl (C) - - -
naboparopubie paboTsl (JIP) 16 8 8
KYpCOBOM MPOEKT (paboTa) - - -
CamocrositenbHas padota cryaenTa (CPC) 61 45 16
Kontponsubie padoTs! (koruecTBo) (KP) - - -
B TOM 4YHCJIe KOHTAaKTHAas paboTa
[TpomexxyToUHas aTTeCcTaIus 45 9 36
KOHTaKTHas paboTa 3 0,5 2,5
42 3a4yeT ¢ | SK3aMeH
CaMOCTOSITeNIbHAs paboTa MO MOJTOTOBKE K .
. OILICHKOM 33,5
(3aueTy C OLICHKOM, FK3aMEHY) 8.5
5 Copepxkanue 1M CHMILUIHHBI
5.1. CooTHecenusi TeM (pa3/ie/ioB) MTUCHUILVIMHBI U (POPMHUPYEMBIX KOMIIe-
TEeHLMH.
Komnerenmnuu S
u =
Q é =~ %
5 S5E| &
Pazaensl u TeMbl 9% |lgploladlalad|lvw|~|lo|lolo|lbvw|lolw| & S °
MCITAIITMHEL s | 9SS IF| S F| TN Qoo 2g 3
BV x| | 2| ¥ ¥ g | | ¥ ||| 8% =
> C|IC|C|OC|F|F|F|IFEIEIEIEIE|IE| g2 °
O [5)
O =
o
Pazoen 1. Mexanuka
BK,
I1,

Tema 1. Kunemaru- JI_III:_):’ Yy,
Ka ¥ JUHaAMHUKa Ma- 14 + |+ |+ |+ ]+ |+ + | + + ’ 3JIP,
. CPC,
TepUAIbHON TOUKHU i P13
VM,
PMI'




JL,
Tema 2. Pabota u 113, Y,
SHepris A I I A I T ¥ | cpc, | Pa3
A
JL,
I13,
JIP, Y,
Te;‘;ae Sngfs)iﬁm 15 |+ [+ |+ |+]+]+ + |+ |+ |+ cCpc, | 3P,
A, P13
UM,
PMI'
JI,

Tema 4. 3akoHBI CO- m3 v
XpaHEHUs B MEXaHU- 10 |+ |+ |+ |+ |+ + |+ + CPé PI[,3
Ke I[’

Tema 5. DneMeHTHI JI,
CICIHAIIbHOM TEO- I13, Yy,
pUU OTHOCHUTEIIBHO- 6 S T A B I ¥ ¥ CPC, | P13
CTH pil|
Pazoen 2. Monexynsapuas gpusuxa u mepmoouHamura

JI,
I13,
Tewma 6. [1epBnbiii 3a- JIP, vV,
KOH (TIepBO€ HA4ajo) 11 ++ |+ |+ |+ |+ + |+ |+ ]| +]|+ ]| CPC, | 3JIP,
TEPMOJIUHAMUKHU I, P13
NM,
PMI'
JI,
I13,
JIP, Y,
];i:a 76';;“1{6236' 13 |+ |+ |+ |+ |+ + + + | CPC, | 3JIP,
sl TEOpHS T'a30B
A, PI3
NM,
PMI'
. JI,
Tema 8. Bropoii 3a- 3 v
KOH (BTOpOE HavaJo) 10 Sl I o I R N R A + + + ’ ’
TEPMOJIUHAMUKHU CZC’ PJI3
JL,
Tema 9. PeanibHbIie 3 v
rasbl. JKuakoe co- 12 + |+ |+ |+ |+ ]+ Sl I ’ ’
CTOSIHUE CI;[C’ PJI3
Hroro 3a 2 ce- 99
MecTp
CamocTrosiTenbHast
paboTta mo moaro- 85
TOBKE K 3a4ETy C ’
OLIEHKOM
KoHnrtakTHas pabora
(KOHTpOJIb TPOMeE- 05

J)KYTOYHOM aTTecTa-
1102079
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HTroro 3a 2 cemecTp \ 108

Paszoen 3.
OnexmpoounHamuka
JI, v
Tema 10. DaekTpo- 5 cl el e lelelel s+l 414 13, PI[E%,
cTaTuKa CPC, T
il
JL,

Tema 11. Dnexrpu- m Vv,

YeCcKOoe II0JIE B Be- 3,5 + |+ |+ |+ |+ |+ |+ |+ ]|+ CPé PJ13,
ILIECTBE ’ T

il
JI, v
TeMal3.?J'IeKTpI/I- 45 cl el elelelel s+l 414 13, PI[,3
YECKHI TOK CPC, T ’

il

JL,
w | Y

Tema 14. Maruur- 11 clel sl s lel+l+lel4 CPé 3J1IP,

HOE MoJie i > | PI3,
UM, T
PMI'
JI,

Tema 15. DnekTpo- 3 y,

MarHuTHas UHIYK- 5 + |+ |+ |+ |+ ]|+ |+ ]|+ ]+ CPé P13,
Hs ’ T

) il

Pazoen 4. @uszuka konebanuil u 6011

m, | Y
Tema 16. Konebanus 4 + |+ |+ |+ |+ |+ |+ ]+ ]+ CPé PJ13,
’ T

il
m, | Y
Tema 17. Boaabl 5 + |+ |+ |+ |+ |+ |+ ]+ ]+ ’ PJ13,
CPC, T

il

Pazoen 5. Onmuxa

JL,

Tema 5.1. OcHOBHEIE 213;’ Yy,
3aKOHbBI OIITUKH. 75 clel sl s lel+l+lel4 CPé 3J1IP,
I'eomeTpuueckas i > | PO3,

OINTHKA M, T
PMI'
JI,

Tewma 5.2. UnTepde- m Y,

peHuus ceta. [u- 5 + |+ |+ |+ |+ ]+ ]+ ]+ ]+ ’ P13,
CPC,

dbpakuus cBeTa. i T
JI, v

Tema 5.3. B3aumo- 113, 3 Hi’

NIEWCTBUE CBETA C 75 + |+ |+ |+ |+ |+ |+ |+ ]|+ JIP, i

P13,

BEILIECTBOM CPC, T
H




UM,
PMI'
Paszoen 6. Dnemenmoi K8aHMOBOU MEXAHUKU U AMOMHOU DUUKU
J, v
TeMva 18. KBanToBbIE 5 PN I I + + + 113, PII3,
CBOMCTBA U3JIy4YEHUs CPC, T
A
JI,

Tema 19. OcHOBEI Y,
y 113,
KBAaHTOBOM OITHKH. 3 + |+ |+ |+ + + + P/13,

CPC,
IToctynartsl bopa b T
JI,
Tema 20. Dy1eMeHTHI m3 vV,
KBaHTOBOUM MEXAHU- 3,5 + |+ |+ |+ + + + ’ P13,
CPC,
KU T
A
JI,
Tema 21. ATomHOE 3 Y,
SIPO. DIIeMEHTap- 2,5 + |+ |+ |+ + + + CPé P13,
HBIE€ YaCTHUIBI i ’ T

CaMocTosTensHast
pabora 1o moaro- 335
TOBKE K 3 9K3aMEHY

KonTakTHas pabora
(KOHTpPOJIB TIPOME-
JKYTOUYHOM aTTeCTa-
1017079

2,5

Hroro 3a 3 cemectp | 108

HToro nmo aucuuimn- 216
JHNHEe

Coxpamenusi: JI — nexkuus, [13- npaktuyeckue 3anstus, CPC — caMocTosATeNb-
Has pabota cryneHnta, BK — BxogHo# KoHTposb, ¥ — ycTHBIN onpoc, P/[3 — pemenue
3a7a4 JUIA caMOCTOsITeIbHON paboThl, 3JIP — 3ammura maGoparopHoit paboTsl, T —
tect, | — muckyccusi, UM — uccnenoBarenbckuit Mmeros, PMI' — pabora B mMajbix

rpyIIax.

5.2. Pa3aesbl IMCHUIIINH M BUABLI 3aHATHNA

PHUHU OTHOCHUTCIIbBHOCTHU

HanmenoBanue pasnena, Temsl 1lm!| ¢ |l aplcpe! kp Bcero
JUCITATUTUHBI 4acoB
Pazoen 1. Mexanuxa 10| 14 4 25 53
Tema 1. E(I/IHeMaTI/IKa A JUHAMHKa MaTe- 21 4 5 6 14
pHUAIBLHOM TOYKU
Tema 2. PaGoTa u sHeprus 2 | 2 4 8
Tema 3. Mexanuka TBepJIOTO Tea 2 | 4 2 7 15
IeeMa 4. 3aKOHBI COXpaHEHUSI B MEXaHU- 2| 9 6 10
Tema 5. DiieMeHTHI crieluaIbHOM Teo- 2| 9 5 6
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HaumenoBanue pasznena, TeMbl 1l1m 1P | cpc | kp Bceero
JUCHUTUTUHBI 4acoB

Pazoen 2. Monexynapnas ¢usuxa u 8 | 14 4 20 16
MepMOOUHAMUKA
Tema 6. IlepBbIit 3aK0H (TepBOE HAYaJIO) 2| 9 2 5 11
TEPMOTMHAMUKHU
Tema 7. Kunetnueckast Teopus razoB 2 | 4 2 3 13
Tema 8. Bropoii 3akoH (BTOpoe Hayaso) 2| 4 4 10
TEPMOJIUHAMUKHU
Tema 9. Peanbuble ra3sl. JKuakoe co- 21 4 6 12
CTOSTHUE
Nroro 3a 2 cemectp: 18 | 28 8 | 45 99
[TpomexxyTouHas aTTecTanus 9
Pazoen 3. Dnexmpoounamuxa 10| 8 4 8 30
Tema 10. DnekTpocraTuka 2|1 2 9)
Tema 11. DnekTpuyeckoe noje B Bellle- 2| 1 1 4
CTBE
Tema 12. DnekTpuueckuii TOK 2| 2 1 5
Tema 13. MarauTtHoe nosie 2| 2 4 3 11
Tema 14. DnexTpoMarauTHast MHAYKIMS | 2 | 2 1 3
Pazoen 4. Duzuka xonebanuii u 80H 4 | 2 2 8
Tewma 15. Konebanus 2 |1 1 4
Tema 16. BonHbl 2|1 1 4
Pazoen 5. Onmuxa 6| 6 4 4 20
Tema 17. OCHOBHBIEC 3aKOHBI ONITHUKH. 2| 92 2 | 15 75
['eomeTprueckast onTuka
Tema 18. Untepdenuus cera. udpak- 2| 9 1 5
1S CBETA
Tema 19. B3aumopeiicTBue cBera ¢ Be- 2| 9 2 | 15 75
IECTBOM
Pazoen 6. Dnemenmor k6anmosoi mexa-

y 8| 4 2 14
HUKU U amMOMHOU (U3UKU
Tema 20. KBanToBBIE CBOMCTBA U3JTy4e-
HUS 2| 2 1 5
Tema 21. OCHOBBI KBAaHTOBOU OIITHKH.
[Toctynater bopa 2 |1 3
Tema 22. DneMeHTHI KBAaHTOBOM MeXa- 2 105 1 35
HUKH
Tema 23. AToMHOE SApO. DIeMeHTap- 2 (05 25
HbIE€ YaCTHUIIbI
Wroro 3a 3 cemectp: 28 | 20 8 16 72
[IpoMexyTouHas aTTecTalus 36
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Haumenosaunue pasae e
Pa3ICIId, TEMbI n/m| c |np|cpc| kp | Beero
JTACIATUIVHEI YacoB

Htoro no nucuuIninHe 46 | 48 16 | 61 216

5.3 Conepskanue JTUCUUIIJINHBI
Pa3znen 1. Mexanuka

Tema 1. Kunemartrka u JuHaMHKa MaTEpUAIBHOW TOYKH

VYpaBHenus kuHematuku. Tpaekropus. [lepememienue. CKOpOCTh U YCKOPEHUE
MaTepruaibHOW TOYKHU. 3aKOHbI HproToHa. Mmysnbe. 3aKOH M3MEHEHHUS TTOJTHOTO UM-
nyJbca. JIBUKEHHE Tell IEPEMEHHON MaCChI.

Tewma 1. PaGoTa u sneprus
Mexanuueckas pabora. Kunernueckas sneprusi. [lorennnansnas cuna. [loten-
UaJIbHAs SHEPTUSI. 3aKOH U3MEHEHUS MEXaHUYECKON SHEPTHHU.

Tema 1. MexaHuka TBEpAOTO Tela

BpamarensHoe nBmkeHue. YriaoBas CKOPOCTb. YTioBoe yckopeHue. COOTHO-
HIEHUE MEXY JIMHEWHBIMU U YTJIIOBBIMH XapaKTepUCTUKaMU. MOMEHT CUJIbI OTHOCH-
TeJIbHO Och. MoMeHT uMmityabca. MomeHTt unepiuu. Teopema ['toitrenca-IlIteirinepa.
PaboTa cuibl, NpunokeHHON K BpalaromeMycst teny. Kunernueckas sHeprusi Bpa-
miaromerocs tena. OCHOBHOM 3aKOH JUHAMMKH BPAIATEIbHOIO JBHKEHUS TBEPAOTO
Tena.

Tewma 4. 3aKOHBI COXPaHEHUS] B MEXAHUKE

3aKOHBI COXpaHEHUS UMITyJibca. AOCOIOTHO HEYNpYyrui yaap. 3aKOHbI coXpa-
HEHUsI MEXaHWYEeCKON »Hepruu. AOCOIIOTHO YNPYyruil yaap. 3aKOHbI COXpPaHEHUS
MOMeHTa uMnyJbca. CBs3b 3aKOHOB COXPAHEHUS C CUMMETPUSIMHU MPOCTPAHCTBA U
BpeMeHU. J[BHKEeHHUE B TOJIE€ IEHTPAIILHON CHUJIBI.

Tema 5. Dy1leMeHTHI cCrieUalbHON TEOPHUH OTHOCUTEIBHOCTH

[IpeobpazoBanus [Nanunes. [Ipuniun otHocuTenbHOCTH ["anuies. [ToctynaTe
CHelualbHON Teopun oTHOCUTeNbHOCTH. [IpeobpazoBanus Jlopenia. PenstuBuct-
CKO€ COKpallleHHE JIMHBL. PensTuBUCTCKOE 3aMeyieHne BpeMeHH. OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH COOBITHIL. [IpocTpaHCTBEHHO-BpEMEHHOM UHTEpBai. POpMyIIbl
pensTuBuCcTKON quHaMuKH. [lonHas s3Heprus. CBsa3b MEKy MacCOW U DHEPTUEH.

Paznen 2. MoJgekyJsipuast Gu3nKa 1 TEPMOJAMHAMHUKA

Tewma 6. IlepBblit 3ak0H (MepBOE HAYATIO) TEPMOJMHAMUKHU

CTaTUCTUYECKUII U TEPMOJUHAMHUYECKUN METOJIbl MccienoBaHus. TepmoanHa-
MHYECKUE MapaMETPhl. YPABHEHHUE COCTOSIHHUS. Te€pMOJMHAMHYECKUM IPOLECC.
YpaBHeHUE COCTOAHUSA. TepMOIMHAMUYECKUI TIPOLECC. YPAaBHEHUE COCTOSIHUA UJIe-
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aIBHOTO Ta3a. BHyTpeHHssT sHeprus cucTembl. Temtora u pabdota. IlepBwiii 3akoH
TepMOAMHAMUKHU. Terno€MKocTh BemecTB. [IpuMeHeHus: nepBoro Havajna TEPMOJIU-
HaMHKHU K U30IPOLECCAM B UACATbHOM Tase.

Tewma 7. Kunetuueckasi Teopus razoB

OCHOBHOE ypaBHEHHE KMHETHYECKON TeOpuHU ra3oB. 3akOoH Makcsesia o pac-
MpPEAEIEHUN MOJIEKYJI [0 CKOPOCTAM M SHEprusiM. PacripeneneHue yacTuil B MOTEH-
IIMaJILHOM CHJIOBOM moJie (pactpeaenenne bonbpnmana). Cpenssis aymmaa cCBOOOIHOTO
npoOera MoJekyn. SIBieHus mepeHoca B ra3ax. Bs3kocTh ra3oB. TemmonpoBOgHOCTS
ra3oB. Jluddysus B razax.

Tema 8. Bropoii 3akoH (BTOpoe Hayano) TepMOIUHAMUKU

Kpyroseie nporiecca (mukisi). [{ukn Kapao. OOpaTtumbie u HeoOpaTUMbIE TPO-
neccebl. Bropoit 3aKkoH TepMOJIMHaMUKU. DHTPONHS U cBOOOAHAs 3Heprusi. CTaTUCTH-
YEeCKOE MCTOJIKOBAHUE BTOPOTO 3aKOHA TepMOAUHAMUKU. [[oHATHE O TpEeTheM 3aKOHE
TEPMOIUHAMUKHU.

Tema 9. Peanwable ra3el. XKuakoe cocTossHue

Cuibl MEXMOJIEKYJISIPHOTO B3aMMOJEHUCTBUS. YpaBHeHUE Ban-nep-Baanbca.
N3otepmbl peanbHbIX Ta30B. [loHsTHe 0 (ha3oBbIX nepexoaax. CBOMCTBA KUAKOCTEH.
[ToBepxHOCTHOE HATsHKEHUE )KuAKOCTEH. CMauyMBaHuEe U KanWUIpHbIE siBleHus. Mc-
MMAPECHUE U KUTICHUE KUJIKOCTEH.

Pasnen 3. daekTpoguHaMuka

Tema 10. Dnexkrpocraruka

3akoH coxpaHeHus 3apsna. 3akoH Kynona. Dnekrpuueckoe mnone. HampspokeH-
HOCTb 3seKTpuueckoro noss. [lorenmnuan. HanpsbkeHHOCTh Kak TpaaueHT MOTEHIMa-
na. ITorok BekTopa HampsbkeHHOCTH. Teopema Octporpazackoro-I'aycca s smiek-
TpU4ecKoro noss B Bakyyme. [Ipumenenue treopemsl Octporpaackoro-I'aycca k pac-
YeTy AJIEKTPUUECKUX MOJIEH B BaKyyMe.

Tema 11. DnekTpudeckoe moyie B BEMIECTBE

JIMmobHBIE MOMEHTBI MOJIEKYJI AUAJIEKTpUKA. [lonspuzanust HUAIEKTPUKOB.
[Tonapu30BaHHOCTh. DIEKTPUYECKOE TMOJI€ B JIUDJICKTPUKE. DIICKTPUUECKOE CMeEIIle-
Hue. CerHeTolNieKTpuku. PacmpenesneHue 3aps/ioB B MNPOBOAHUKE. DJIEKTpUUECKas
E€MKOCTh YEJUHEHHOTO MPOBOJIHUKA. B3amMHas 3JIeKTpUyecKass EMKOCTh JBYX IPO-
BOJIHUKOB. DJIEKTPUYECKass EMKOCTh IJIOCKOTO, IUIMHIPHUIECKOTO U C(HepUIeCcKOro
KOHJICHCATOPOB. DHEPrus 3jeKTpuueckoro moiyis. OObeMHas TUIOTHOCTh JHEPrUHU
AIEKTPUYECKOTO TOJIS.

Tema 12. DnexkTpuuecknii TOK

Cuita ¥ TJIOTHOCTH AJEKTPUUYECKOro TOKa. 3akoH Oma i1l OTHOPOJHOTO y4acT-
ka nenu. COnmpoTUBIEHNUE U €0 3aBUCUMOCTh OT TeMIlepaTypbl. 3akoH Oma 11 He-
OJIHOPOJHOTO yyacTka menu. 3akoH Oma ajist 3aMKHyTOM 1enu. Pabota 1 MOIIHOCTH
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Toka. 3akoH J[oyns-JIeHma. DneKTpoABMXKYIIasi CUia UCTOYHUKA TOKa. Pa3Bers-
nenusie nenu. [IpaBuna Kupxroda. dnekrpoHHast Teopus MpOBOJIUMOCTH.

Tema 13. MarauTtHoe nose

3akoH buo-Casapa-Jlanaca. MarHuTHOE MoJi€ B LIEHTPE KPYroBOro MpOBOJIHU-
Ka ¢ TOKOM. MarHuTHOE MOoJie MPsIMOr0 TOKA. 3aKOH AMIiepa. 3aKOH MOJIHOTO TOKa.
MaruautHoe noiie conenouaa. [lorok maruutHoi nuaykuuu. Cuna Jlopenua. J{Brxe-
HUE 3apsHKEHHBIX YaCTHIl B MarHUTHOM mojie. Dddext Xomia. MarHUTHBI MOMEHT.
['unote3za Amnepa. HamaranuenHocts. HanpsikeHHOCTh MarHuTHOTO ToJist. [{namar-
HETUKH U NTapaMarHeTUKA B MAarHUTHOM 110Jie. @DeppOMarHeTUKH.

Tema 14. DnekTpoMarHuTHasE UHIYKLHS

SIBneHne 3NeKTpOMarHuTHOM uWHAYKUMH. 3akoH Papaxnes. IlpaBuio Jlenua.
ITpupona 3C munykuun. C UHAYKIMM B ABMXKYIIUXCS MPOBOAHKMKAX. CaMOMWH-
nykiuus. MTHIyKTUBHOCTh KOHTYpa. MMIynbC HaNpspKeHUs] TpU pa3MbIKAHUU IIETIH.
B3aumnas wnaykuus. Tpancopmaropel. DHeprus MarHutHoro mnoss. OObemHas
IJIOTHOCTh YHEPTUU MATHUTHOTO MOJISL.

Pasznea 4. ®uzuka KoJ1e0aHU U BOJH

Tema 15. Konebanus

["apmonnyeckue konebanus. ['apMOHUYECKHE OCHMILIISTOPHI. YpaBHEHHUE Tap-
MOHUYECKUX KoyieOanui. CrokeHre rapMoHuYeckux Kojebanuii. CBOOOHBIE KoJIe-
Oanusi. DHeprusi cBOOOAHBIX KoyieOaHUU. 3aryxarouue kosieOanus. BeiHyX aeHHBIC
KoJieOaHusl.

Tema 16. Bonnsl

VYpaBuenue Oerymiedi BodHBI. 3BYKOBbI€ BOJHBI. (Da3oBasi CKOPOCTH BOJIHBI.
Oueprus BonHbl. Ctosune BonHBL. Dddext Jomnepa B akyctuke. CBOWCTBA AJEK-
TPOMAarHUTHBIX BOJH. DHEPIUs 3JEKTpOMarHuTHbIX BOJIH. OnbiThl JIeOenena. Ikana
AIIEKTPOMArHUTHBIX BOJH. D¢ ekt Jlomnepa 11 31eKTPOMarHUTHBIX BOJIH. Y paBHE-
Hust Makcsesa.

Pa3pen 5. OnTuka

Tema 17. ocHOBHBIE 3aKOHBI ONTUKU. I '€OMeTpUUECKast ONTUKA

PasButne npencrasiennii o npupone csera. [Ipuanun @epma. CkopocTs cBeTa.
CsetoBoii noToK. DOTOMETPUUECKUE BEIUYHUHBI U UX eauHULbl. L{eHTpupoBanHas
onrtuyeckas cucrema. CioxkeHue ontudeckux cuctem. [Ipenomnenne Ha ceprye-
cKoil moBepxHocTH. JInH3a. OnTudyeckue npudophI.

Tema 18. UnTtepdepennus ceeta. Audpakuus ceera

Crnioco6rb1 HabmoieHust uHTepdepeHuu cBera. MuTrepdepeHiyss MHOTUX BOJIH.
WuTepdepenius cBeTa Npu OTpaKEHUU OT TOHKHUX TU1acTUHOK. [Ipuniunsl [toiiren-
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ca-®Openensa. Metog 3ou @penens. udpakuus Openenst OT IPOCTEHIINX MPErpa.
Hudpaxus Opaynrodepa Ha menu. AudpakiioHHOE peLIeHuE.

Tema 19. BzaumMoelicTBre cBeTa C BEMIECTBOM

[Tornmomenue ceera. Paccessuue cera. HopmanbHas u aHOMabHast TUCIIEPCUS
cBeta. Kiaccuueckast 3JIeKTpOHHAsi TeOpus Aucnepcuu ceeta. Mznyuenune BaBuioa-
Uepenkona. [Tonspuzanus cBeta npu OTPaKEHUU U MIPEITOMIICHUN HA TPAHULIE Pa3jie-
Ja IBYX JUAJIEKTPUUECKUX cpell. JBoitHoe mydyenpenomuenue. Untepdepenuus no-
JSIPU30BaHHOTO cBeTa. MickyccTBeHHas onTruyeckast aHu3oTponusi. Bpaienue mioc-
KOCTH TIOJISIpU3ALINH.

Pa3zges 6. JjieMeHTHI KBAHTOBOM MEXaHUKH U ATOMHOU PU3NKHU

Tema 20. KBaHTOBBIE CBOWICTBA U3TYUYCHUS
TemnnoBoe uznydyenue. 3akon Kupxroda. 3akonsl Ctedana-bonbiimana u Buna.
®opmyia [1nanka.

Tema 21. OcHoBsl kBaHTOBOI onTuku. [loctynater bopa.

Buemnuit pororddext. Macca u umnyinbc dhotona. JlaBnenue ceeta. dhdekt
Komnrona. KopnyckynsipHO-BOJIHOBasi ABOMCTBEHHOCTh CBOMCTB CBETA.

JIuneiiuatelii criekTp atoma Bogopoaa. ®opmyna banemepa. OnbIThI 110 pacces-
HUIO -4acTull. SaepHas moaens aroMma. [loctynarsl bopa. Onbit @panka-I'epua.
CrniexTp n3nmydyeHus atoma Bogopozaa no bopy.

Tema 22. DneMeHTh KBAHTOBOM MEXaHUKHU
KopnyckynsipHO-BOJIHOBas JIBOMCTBEHHOCTh YacTHUIl BemiecTBa. YpaBHeHue Illpe-
nuHrepa. JIBuxenure cBOOOAHON dacTuilpl. YacTuiia B OJHOMEPHON MOTEHIIUATLHON
sMe OeCKOHEUHOM ri1yOuHbl. JInHEHHBI rapMOHUYEeCKH oCIIIATOp. COOTHOIICHUS
HeomnpeaenenHoctel ['elizenOepra. TyHHENnbHBIN 3P PeEKT.

Tema 23. AToMHOE SAPO. DIIEMEHTAPHBIC YACTHUIIBI

Mopenu atoMHOTO siapa. SAnepubie cuibl. JledeKkT Macchl U SHEPTHSI CBS3H SApA.
EcTecTBeHHas paluOaKTUBHOCTh. 3aKOH PaJMOAKTUBHOIO pacnaaa. 3aKOHOMEPHOCTH
a- u P-pacmana. MickyccTBeHHas! pauoaKTUBHOCTD. SnepHbie peakuuu. TepMosiaep-
HbI peakTop. Kitacchl 37eMEHTapHBIX YacTUIl U BUJBI B3auMojeicTBuil. KocMmuye-
CKue Jiyud. HacTuilpl 1 aHTU4YACTHUILIbl. M30TONIMUeckuii crind. Hentpuno.

5.4 IlpakTyeckue 3aHATHUS

Howmep Tpyno-
pasznena, Tematnka MpaKTUYECKUX 3aHATUN €MKOCTb
TEMBbI (dacer)
JMCLIUTLINHBI
2 ceMecTp
1 1 [P Nel ([uckyccusi) KunHemartnka MaTepUallbHON 2
TOUKH
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Howmep Tpyno-
pasznena, TemaTuka MPaKTUYECKUX 3aHITUI €MKOCTH
TEMBbI (dacer)
JUCIATUTAHBI
1 ITP Ne2 ([Tuckyccusi) [luHaMHKa MaTepHaIbHON TOY- 2
KH
2 ITP Ne3 (duckyccus) Pabora u sHEeprust 2
3 ITP Ne4 ([duckyccusi) KunemaTnka v TuHaMHKa Bpa- 2
IIaTEeJILHOTO JIBHKCHUS
3 ITP Ne5 ([uckyccus) JIBuxkeHre B HEMHEPIIHATbHON 2
CHUCTEME OTcueTa
4 ITP Ne6 (JIuckyccusi) 3aKOHBI COXPAHEHHUS B MEXaHH- 2
Ke
5 ITP No7 (Hdumckyccusi) DIeMeHThl CHEIHaIbHONH Teo- 2
pPHH OTHOCHUTEIBHOCTH
2 6 ITP Ne8 (Huckyccus) IlepBwiii 3akoH (TepBOe Haya- 2
JI0) TEPMOJIMHAMUKH
7 ITP Ne9 (Jluckyccus) Kunetrueckas Teopus ra3os 2
7 ITP Ne10 ([uckyccus) SIBnenue nepeHoca 2
8 ITP Nell (JImckyccusi)Bropoit 3aK0H TEpMOIMHAMH- 2
K1
8 ITP Ne12 ([Tuckyccust) TeruioBbie MauHbI 2
9 ITP Ne13 ([Tuckyccust) YpaBaenune Ban-nep-Baannca 2
10 ITP Nel14 ([Tuckyccust) CBOMCTBA KHIKOCTEH 2
Nroro 3a 2 cemectp 28
3 ceMecTp
3 11 ITP Nel5 ([luckyccust) DaeKTpocTaTHKa 2
12 ITP Nel16 ([luckyccust) DneKTpUIeCKHiA TOK 2
13 ITP Nel7 (Jluckyccusi) MarHuTHOE 1oJie 2
14 TP Nel8 (Jluckyccus) DieKTpoMarHuTHas HHIYK- 2
sl
4 15-16 | TP Nel9 (Juckyccus) Konebanus v BOJIHBI 2
5 17 ITP Ne20 (duckyccust) OCHOBHBIE 3aKOHBI ONTHKH 2
['eomeTpryeckas onTukKa
18 ITP Ne21 (uckyccus) MaTepdepennus crera. lu- 2
bpaxims cBeTa
19 TP Ne22 ([Iuckyccus) B3aumoneiicTBue cBera ¢ Be- 2
IECTBOM
6 20 ITP Ne23 ([Iuckyccus) TemnoBoe n3nyueHue 2
21-23 | TIP Ne24 (Jluckyccus) PagnoakTuBHOCTD. SImepHbie 2
peakiuu
Nroro 3a 3 cemectp 20
Wroro no nucnuriamnHe 48
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5.5 JIaGopaTOpHBbIH NPAKTUKYM

Howmep Tpyno-
pasieia, HaumeHnoBaHue 1a60paTOPHBIX padoT CMKOCTD
TEeMBbI (dacer)
JVCIUTUTAHBI
2 ceMecTp
1 1 JIP Nel (MccnemoBatenbekuit Mmetoa, paboTa B Ma- 2
nbIx rpymmnax) Teopus norpemHocTeid. [Ipocreiimme
WU3MEPEHUS
3 JIP Ne2 (MccnenoBatenbCckuii MeTo, padoTa B Ma- 2
JbIX rpymnmnax) OnpezeneHre MOMEHTa HHEPIUU (Qu-
3MYECKOT0 MasiTHUKA
2 6 JIP Ne3 (MccnenoBatenbckuii MeTo, padoTa B Ma- 2
JBIX rpynmax) OnpeneieHrne OTHONICHHS TEII0eM-
KOCTH Ta3a IPH MOCTOSTHHOM JIaBJICHUH K TETUIOEM-
KOCTH Ta3a IPH MOCTOSTHHOM 00BEME TI0O METOY
Knemana-Jlezopma
7 JIP Ne4 (MccnenoBatenbckuii MeTos1, paboTa B Ma- 2
JBIX rpynmnax) OnpeneieHne TMHAMHYIEeCKON BA3KO-
CTH aBHAIIMOHHOTO Macja
Nroro 3a 2 cemectp 8
3 ceMecTp
3 12 JIP No5 (MccnenoBatenbekuit Mmetoa, padboTa B Ma- 2
AbIX Tpymmax) OnpeeneHne TOPU30HTAIEHOM CO-
CTaBJISIFOIICH HANIPSDKEHHOCTH MAarHATHOTO TIOJIS
3eMiu
12 | JIP Ne6 (McciemoBaTellbCKuii MeTO I, paboTa B Ma- 2
JbIX Tpymnmnax) OnpeseneHue yaenbHOTo 3apsaa
DIIEKTPOHA
5 17 JIP Ne7 (MccnenoBatenbCckuii MeTo, padoTa B Ma- 2
abIX rpynmnax) OnpezeneHue (GOKYCHOTO PacCTOSIHUS
JIMH3BI
19 | JIP Ne8 (MccrnenoBaTensckuii MeTo 1, paboTa B Ma- 2
JeIX rpynmax) MccnemoBanue cBOWCTB MOJISAPU30-
BAaHHOTO CBETA
Hroro 3a 3 cemecTp 8
HToro no quciuIuinHe 16
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5.6 CamocTosiTesibHAsL padoTa

No

paznena,
TEMBI
IUCHUILINHBI

Bunbl camocToaTensHO#M paboThI

Tpyno-
EeMKOCTb
(dacer)

2 ceMmecTp

N3ydeHne TeopeTHYEeCKOro MaTepuaa.
Kunemaruka nocrynarensHoOro asmxenus. [lnockoe
nBrkeHue. CekTopHas CKopocTb. 3akoHbl HbroTOHA.
3aKOH M3MEHEHHUS MIOJIHOro ummyiibca. LleHTp macc.
JIBukenue tena nepeMeHHon maccel. @opmyiia Luo-
KoBckoro [1,2,7].

M3yyenue TeopeTnyecKoro Marepuana.
Paborta. Kunetnueckast sHeprusi nocTynaTejabHOro u
BpamarenbHoro asuwxeHus. Teopema Kénnra. [loTeH-
LMajbHas Cuja U MOTEHUMAIbHAs SHEPTUs. 3aKOH 13-
MEHEHUS TIOJTHOW MeXaHW4YeCcKou sneprum [1,2,7].

N3ydeHne TeopeTHYeCKOro MaTepuaa.
Kunemarnka BpamarenbHOro ABUXKEHHS. MOMEHT HUM-
nyiabca. MomeHT cuibl. MoMeHT uHepuuu. Teopema
I'oitrenca-1lIteiinepa 3akOH W3MEHEHUSI MOMEHTA HUM-
nyiabca. ['upockomnsl [1,2,7].

M3y4yeHne TeOPETUIECKOTO MaTepHala.
HewunepriinansHbie cucteMbl orcueTa. CHITbl HHEPIIHH.
Cuna Kopuomuca [1,2,7].

N3yyeHue TeopeTHYecKoro Marepuania.
3aKOHBI COXpaHEHHs B MeXaHHUKE. CBsI3b 3aKOHOB CO-
XPaHEHHs C CHMMETPUSAMHU IPOCTPAHCTBA U BPEMEHH

[1,2,7].

M3y4yeHne TeOPETUIECKOTO MaTepHaa.
JIBI>KCHHE B IM0JIC IIEHTPaIbHOM critbl. 3akoHbl Kerute-
pa. Kocmuueckue ckopoctu [1,2,7].

1-5

CamocTosTenpHas paboTa Mo peleHHIo 3a1a4y

10

1,3

[ToaroToBka k 1abopaTOpHBIM paboTam

N3yueHne TeopeTHYECKOro MaTepraa.
Pacnpenenenne Maxkcseiuta. Pacnipenenenue bonpnma-
Ha. CpenHsst JyiHa CBOOOHOTO TTpo0Oera MOJISKYIT Hjie-
anpHOTO rasa. fBneHus nepeHoca. Bsaskocts rasos. Te-
TUIONPOBOTHOCTH ra3oB. Auddysus B razax [1,4,7].

M3ydeHne TeOpeTUIECKOro MaTeprala.
Outponusi. CBOMCTBO BHTPONUU. DHTPONHMS U BEPOAT-
HocTh. Teopema HepHcrta. Bropoe Havano tepmoanHa-
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No Tpyno-
paszzena, . EeMKOCTb
Buner camocTosTenbHON paboThI
TEeMBbI (dacer)
JUCIATUTAHBI
muku. Kpyroseie npomuecchl. Lukn Kapro. HepaBenct-
B0 Kirasmyca [1,4,7].
N3ydeHne TeopeTHuecKoro MmaTepuarna.
3 PeanbHble ra3el. YpaBHenue Ban-nep-Baanbca. Okc- 2
IIEpUMEHTAIbHBIE U30TEPMBI. llepechiennslii nap u
neperpeTast )KuakocTsb [1,4,7].
W3ydeHne TeopeTHIecKoro MmaTepurarna.
Crpoenue xxuakoctei. [loBepXHOCTHOE HATSHKEHUE.
8 | JlaBneHue moj H30THYTON MOBEPXHOCTHIO KHUIKOCTH. 2
SIBNeHUs Ha TPaHUIIE KUAKOCTH U TBepaoro tena. Ka-
nusipHeIie siBienns [1,4,7].
6-8 CamocTosiTenbpHas padoTa 1Mo penieHuo 3aaa4y 10
6-8 [ToaroroBka k 1a0opaTOpHBIM paboTam 2
Hroro 3a 2 cemectp 45
3 ceMecTp
N3ydeHne TeopeTHuecKoro MmaTepuana.
10 Teopema Octporpaackoro-I'aycca (O-I'). Ilpumene- 1
Hue teopeMbl O-I" K pacdeTy 3MEeKTPOCTATUYECKUX TO-
nei B Bakyyme [1,3,7].
3 W3ydeHne TeopeTHIecKoro MaTepurarna.
13 3akoH buo-Caapa-Jlannaca. 3aKoH MOJHOIO TOKA 1
TSI MAarHUTHOTO T0J1s1. [IpuMepsl IpoCTeHInX MarHuT-
HBIX TOJICH MPOBOIHUKOB ¢ TOKOM [1,3,7].
10-13 CamocrosiTenbHas paboTa MO PEIICHUIO 3a71a9
14 [ToaroroBka k 1abopaTOpHBIM paboTam 1
VYpaBuenuss Makcgenna. /lokazarenbcTBo (TEOpETH-
16 |deckoe) cymectBoBaHuss OM BomH. MHTEHCMBHOCTH 1
4 OM Bounsi [1,3,7].
15 CamocTosiTenbpHas padoTa 1Mo penieHuo 3aaa4y 1
5 17-18 CamocTosiTenbpHas padoTa 1Mo penieHuo 3aaa4y
17-19 [TonroroBka k 1a00paToOpHBIM paboTam 1
N3ydeHne TeopeTHueckoro Matepuana
23 Bonubt ne bpoina. OnbeiT JleBuccona-Jlxepmepa. 1
6 CootHomienue HeomnpeaeneHHoctel [eiizendepra Bou-
HoBas ¢yuakiwms. Ypasuenue lpenunrepa [1,3,7].
20 CamocTosiTenbpHas padoTa 1Mo penieHuo 3aaa4y 1
Uroro 3a 3 cemectp 16
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No Tpyno-
pasnena, " €MKOCTh
Bunpl camocToaTensHO#M paboThI
TEeMBbI (dacer)
JUCHUTUTUHBI
Ntoro no aqucuumivnae 61
5.7 KypcoBbie padoThI

KypcoBbie paboThl (IpOEKTHI) yueOHBIM IJIAHOM HE MPEAYCMOTPEHHBI.
6 YueOHO-MeTOANYeCKOe U HH(OPMALHOHHOE o0ecnieYeHHe I CHMIIJIMHbI

a) OCHOBHAs JIUTEpaTypa:
1. TpodpumonaT.l. ®u3zuka:yYued.niasa By30B [Texcr] / T. . Tpodumosa. - M. :
Axanemus, 2012. RU/IS/BASE/437575703- 320c.bonnapes, b.B. KonnuecTBo sk3emii-
asipoB — 50.
2. Kypc oomeii pusuku. B 3-x 1. Knura 1: Mexanuka. YueObnuk nis O0akanas-
poB [DnexTpoHHbI pecypc]: yueOnuk s By30B / b. B. bonnapes, H. I1. Kanam-
HukoB, ['. I'. Ciupun — OnektpoH. maHn. — M.: KOpaiit,2018— 353c. —ISBN:
978-5-9916-1753-6, 978-5-9916-2321-6— Pexum goctyma: https://biblio-
online.ru/viewer/C58E0BBB-C423-4759-959F-9274A38E679B/kurs-obschey-
fiziki-v-3-kn-kniga-1-mehanika — 3ar. ¢ 3kpaHa.

3. bonnapes, b.B. Kypc o61eii ¢puzuxku. B 3-x 1. Knura 2: Dnexktpomar-
HETU3M, ONTHKA, KBaHTOBas (u3Mka. YUYeOHHMK Mg OakalaBpoB [DJIEKTPOHHBIN
pecypc]: yueonuk s By3oB / b. B. bounapes, H. I1. Kanamuukos, I'. I'. Cniupun
— DnektpoH. gaH. — M.: FOpaiit,2018 — 353c. —ISBN: 978-5-9916-1754-3,
978-5-9916-2321-6— Pexum moctyna: https://biblio-online.ru/book/E7ADA2F4-
0719-4286-99F9-C06E830661D3/kurs-obschey-fiziki-v-3-kn-kniga-2-
elektromagnetizm-optika-kvantovaya-fizika

0) TOTOTHUTENBHAS JIUTEPATYpa:

4. bonpapes, b. B. Kypc oomieii ¢puzuxu. B 3-x 1. Knura 3: Tepmoauna-
MUKa, CTaTUCTUYECKas (PU3rKa, CTPOCHHE BEMIECTBA. Y UeOHUK 151 OaKanas-
poB [DnexTpoHHbIH pecypc]: yueonuk mis By3oB / b. B. bonmapes, H. I1. Kananman-
koB, I'. I'. Ciupun — Dnextpod. nan. — M.: KOpaiir, 2018 — 353c. —ISBN: 978-
5-9916-1755-0, 978-5-9916-2321-6 — Pexxum moctyna: https://biblio-
online.ru/viewer/96A19159-3AD2-4326-A052-BBEOD3BBF93F/kurs-obschey-
fiziki-v-3-kn-kniga-3-termodinamika-statisticheskaya-fizika-stroenie-veschestva

5. Bousbkenmreiin, B.C. CoOopHuk 3a1a4 no o0memy Kypcy Gu3nku
[Texct]/B.C.Bonbkenmtein- C-116: CnernuansHas nureparypa, 1997. — 328 c. —
ISBN 5-86457-033-8. KonuyecTBo sx3eMIuisipoB 80.

6. Ocenequuk, H0.C. ®uzuka. MoayJabHblil Kype (111 TEXHUYECKUX BY-
30B). YuebHoe nmocobue st 0akanaBpoB [ DIEKTPOHHBIN pecypc]|: yueOHUK IS BY-
30B / }O.C. Ocenenuuk, I1.1. Camoiinenko, T.H.Tounnmmaa— DnekTpoH. nan. — M.:
FOpaiit, 2018 — 526¢. —ISBN: 978-5-9916-2719-1, 978-5-9692-1453-8 — Pexum
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https://biblio-online.ru/book/E7ADA2F4-0719-4286-99F9-C06E830661D3/kurs-obschey-fiziki-v-3-kn-kniga-2-elektromagnetizm-optika-kvantovaya-fizika
https://biblio-online.ru/book/E7ADA2F4-0719-4286-99F9-C06E830661D3/kurs-obschey-fiziki-v-3-kn-kniga-2-elektromagnetizm-optika-kvantovaya-fizika
https://biblio-online.ru/viewer/96A19159-3AD2-4326-A052-BBE0D3BBF93F/kurs-obschey-fiziki-v-3-kn-kniga-3-termodinamika-statisticheskaya-fizika-stroenie-veschestva
https://biblio-online.ru/viewer/96A19159-3AD2-4326-A052-BBE0D3BBF93F/kurs-obschey-fiziki-v-3-kn-kniga-3-termodinamika-statisticheskaya-fizika-stroenie-veschestva
https://biblio-online.ru/viewer/96A19159-3AD2-4326-A052-BBE0D3BBF93F/kurs-obschey-fiziki-v-3-kn-kniga-3-termodinamika-statisticheskaya-fizika-stroenie-veschestva

nocryma:https://biblio-online.ru/book/981CBDA0-1563-4065-9207-
D060AAECABES/fizika-modulnyy-kurs-dlya-tehnicheskih-vuzov

B) TeEpedYeHb PECYpPCOB HH(OPMANMOHHO-TEICKOMMYHHKAIMOHHON  CETH
«HTepHeT™:

7. Matematikam.ru — onJialin KaJbKYJSATOPbI M0 MaTeMaTHKe [JJcK-
TpoHHBIHN pecypc|/Pexum goctyna: http://matematikam.ru

8. y(X).ru — mocrpoenue rpadpukoB (PpyHKIUH OHIANH [DICKTPOHHBIH
pecypc]/Pexxum ngocryma: http://www.yotx.ru.

I') IMporpaMMHOE obecrieueHue (JUIEH3UOHHOE), 0a3bl MaHHBIX, WH(pOpMa-
IIUOHHO-CIIPABOYHBIE U TOMCKOBBIE CUCTEMBI:

9. DJIeKTPOHHO-0UOJMOTEYHASI CHCTeMa M3AaTelibeTBa «JlaHby [Drek-
TPOHHBIH pecypc] — Pexxum moctyna: http://e.lanbook.com/.

10. DnexTpoHHO-0MOMOTEeYHAsT cHucTeMa wu3aaTejbeTBa  «HOpaiT»
[DnexTpoHHBIH pecypc| — Pexxum moctyma: https://biblio-online.ru.

11. MATHCAD-14 [IIporpammuoe obecnieueHue] - Jlunenzus Ne2566427
ot 27 nexabps 2010 rona.

12. EnnHoe 0KHO JA0CTyna K 00pa3oBaTebHBIM pecypcaM [ DIeKTpOHHBIN
pecypc]. — Pexxum nocryma: http://window.edu.ru,.

13. Koncyabrant Ilmioc [DaexTpoHHBIH pecypc]: oduUManbHBIA CalT
xomnanuu Koncynbrarat [mroc. — Pexum moctyna: http://www.consultant.ru/,.

14. DuexkTpoHHasi OndInoTEeKA HAYYHBIX nyoJauKanui
«eLIBRARY .RU» [Onekrponnsiii pecypc] — Pesxxum nocryna: http://elibrary.ru/.

/ MaTepHaJIbHO-TEXHHUYECKOe o0ecnevyeHune TN CIUNINHBI

Jiist obecnieyeHunst yueOHOTO Ipoliecca MaTepualbHO-TEXHUYECKUMU pecypca-
MU UCIOJIb3YIOTCS:

- CIeLMAIM3UPOBAHHBIE J1a0OpaTOpHbIE MOMENIEHUsT Kaeapbl PU3UKU U XU-
MHH C COOTBETCTBYIOIIMM O0OpYI0BaHHUEM, MPpUOOpamMu, J1a0OpaTOPHBIMU yCTaHOB-
kamu (ayn. 422, 433, 435);

- KOMIIBIOTEP, MYJIbTUMEAUUHBIN IIPOEKTOP U DKPaH.

Marepuansl INTERNET, mynasTumeauitnbie Kypchbl, 0(hOpMIIEHHBIE C TOMOIIbIO

Microsoft Power Point, ncrosp3ytorcst pu NMPOBEACHUH JICKIIMOHHBIX M TpaKTHYe-
CKHUX 3aHSATHM.

8 O0pa3oBaTe/ibHbIe U HH(POPMAIHOHHBIE TEXHOJIOTUH

B mporiecce mpenonaBanus quctuiinHbl «Du3nkay UCHOIB3YIOTCS KiIaccHue-
ckue (GopMbl U METOABI OOYUCHHUS: JISKIIUU, MPAKTUICCKUE 3aHATHUS, T1a00paTOPHBIC
paboThI, cCaMOCTOSITENIbHASL paboTa CTY/ICHTOB.

B pamMkax u3ydeHUs AUCIMIUIMHBI MPEINOIaraeTcsi UCIOIb30BaTh CIEAYIONINE
00pa3oBaTebHBIC TEXHOJIOTHH.
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BxonHo# KOHTPOJIb TPOBOAUTCS B (POPME YCTHBIX OMPOCOB C IEIbI0 OLICHHUBA-
HUS OCTAaTOYHBIX 3HAHWM MO paHee M3YYECHHbIM IUCHUIUIMHAM WIM paslieiaM Hu3y-
4aeMOU TUCUUILIIMHBI.

TpanuuuoHHas JIEKIUS COCTaBIISIET OCHOBY TEOPETUYECKOr0 OOYYEHHS B paM-
KaxX JUCIUIUIMHBI U HAIIpaBJ€HA HA CUCTEMATU3UPOBAHHOE U3JI0KEHUE HAKOMJIEHHBIX
U aKTyaJIbHbIX Hay4YHbIX 3HAHUU. JIeKkius npeaHazHayeHa sl pacKpbhITHSI COCTOSHUS
U TEPCIEKTHB €CTECTBCHHBIX HAYK B COBPEMEHHBIX YCIOBHAX. Ha jeknmum KOHIEH-
TPUPYETCS BHUMaHHUE OOYYArOMIMXCS HAa HanOOJee CIOKHBIX U Y3JIOBBIX BOIPOCAX,
CTUMYJIUPYETCS] X aKTUBHAS MTO3HABATEIIbHAS IEATeILHOCTD.

[TpakTrueckue 3aHATHS TIO AUCIUIUIMHE TPOBOSTCS B COOTBETCTBUU C YYEOHO-
TEMaTUYECKUM IIJIAHOM IO OTACNIbHBIM Tpynmam. Llens mpakTuyeckux 3aHsATUN — 3a-
KPEIMUTh TEOPETHUECKUE 3HAHUSI, TIOTyUYECHHbIE 00YJarONMMUCS Ha JICKIHUSIX U B pe-
3yJbTaTE CAMOCTOSTEIBHOTO HM3YYEHHSI COOTBETCTBYIOLIUX pa3JE€JOB PEKOMEHJye-
MOW JIUTEpaTyphl, a TaKXKe MPHOOPECTH MPaKTUYECKHE HABBIKM PEIICHUS 3aaad.
[IpakTrueckoe 3aHsATUE MpeAHA3HAYEHO AJid Oosee TIIyOOKOro OCBOCHHS M aHAM3a
TeM, U3y9aeMbIX B paMKax JaHHOU JUCITUTIINHBI.

CamocrosiTenbHas paboTa CTyICHTa pealu3yeTcsl B CUCTEMaTU3alluy, TIIIaHUpO-
BaHUU, KOHTPOJIE U PETYIUPOBAHUU €T0 yUeOHO-MPO(HECCHOHAIBHON JEeSTEILHOCTH,
a TaK)KE B aKTUBU3AIMU COOCTBEHHBIX IMO3HABATEIFHO-MBICIUTENBHBIX NEUCTBUN 0€3
HEIMOCPEICTBEHHON MOMOIIY U PYKOBOJACTBA CO CTOPOHBI npenoaanatens. OCHOBHOM
IIEIbI0 CAMOCTOSITENIbHON PabOThI CTYACHTA SBISIETCS (POPMUPOBAHKE HABBIKA CaMO-
CTOSITEJIBHOTO MPUOOPETEHUSI UM 3HAHUH 10 HEKOTOPHIM HECIIOKHBIM BOIPOCAM TEO-
PETUYECKOTO Kypca, 3aKpeIIeHue U YIIIyOJIeHHe TOJy4YeHHbIX 3HaHUM, YMEHUN U Ha-
BBIKOB BO BpeMsl JICKIIMIA W MpaKTUUYEeCKuX 3aHsATui. CamocToaTenbHas paboTa mpe/-
M10JIaraeT COYETAHHE CAMOCTOSITENIbHBIX TEOPETUUYECKUX 3aHSATUN U CAMOCTOSATEIHLHOE
BBITIOJIHEHUE MTPAKTUYECKUX 3aJIaHUM.

[IpakTrdeckue u 1abopaTOpHBIC 3aHITHS MPOBOAATCS B MHTEPAKTUBHOMN (hopMme.
31ech IPUMEHSIOTCS TaKWE BUABI HHTEPAKTHBHBIX 3aHATHN KakK JUCKyCCHs, paboTa B
MaJjibIX Tpynmax U UcciaeoBaTesbeKas padoTa.

Jluckyccus uCronb3yeTcsl B IPAaKTUYECKUX 3aHATHAX. OHA IpeIcTaBIsIeT coO0n
nyOnruHOe 00CYXICHNE WM CBOOOHBIN BepOanbHbIii 0OMEH 3HAHUSAMU, CYXKICHHSI-
MU, HJISSIMU WA MHEHUSIMU 110 TTIOBOTY KaKOT0-THOO CIIOPHOTO BOMPOCA, MPOOIIEMBI.
Ee cymiecTBeHHBIMU YEPTAMH SIBIISIIOTCS COYETAHUE B3aUMOOIIOIHSOIIErO JUaiora
U 00CYXJICHUSI-CTIOpa, CTOJIKHOBEHUE PA3IUYHBIX TOUYEK 3peHusl, nozutuii. [To cpas-
HEHUIO C PaCIpOCTPaHEHHOUW B 00yUEeHHUH JIEKIIMOHHO-CEMUHAPCKON popMoit oOyue-
HUS JJUCKYCCHUSI UMEET Psijl MPEUMYIIECTB:

- JIUCKyCCHUs 00ecreunBaeT aKTUBHOE, ITy00KOe, IMYHOCTHOE YCBOSHUE 3HAHUM.
AKTHBHOE, 3aMHTEPECOBAHHOE, YMOIIMOHATILHOE 00CYK/I€HHE BEIET K OCMBICIIEHHO-
MY YCBOEHHUIO HOBBIX 3HAHUI, MOXKET 3aCTaBUTh YEJIOBEKA 3a[yMaThCsl, U3MEHUTD
VI MIEPECMOTPETh CBOM YCTAHOBKH;

- BO BpeMs JUCKYCCUHU OCYILIECTBISETCA aKTUBHOE B3aUMOJIEHCTBUE 00yUaroOIInXCs;
- oOpatHas cBs3b ¢ oOyvaronmucs. Jluckyccust o0ecrieunBaeT BUJIEHUE TOTO, Ha-
CKOJIBKO XOPOIIIO IpyIa MOHUMAET 00CyXkAaeMble BOIIPOCHI, U HE TpeOyeT npume-
HeHus 6oJiee HopMaNIbHBIX METOO0B OLICHKH.
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Bo BpeMs naGopaTopHBIX 3aHATHH TPUMEHSIOTCS padoTa B MAJIBIX TPYIIIAX U
UCCIIeIOBATEILCKUN METO/T.

PaboTa B ManbIx rpynmnax — 3T0 OJHA U3 CaMbIX MOMYJISIPHBIX CTPATErHid, TaK
KaK OHa JIaeT BCEM O00yJaronumcs (B TOM YMCJIE U CTECHUTEIHHBIM) BO3MOKHOCTb
y4acTBOBATh B pab0oTe, MPAKTHUKOBATh HABBIKU COTPYIHUYIECTBA, MEKINIHOCTHOTO
0011eHMs (B YaCTHOCTH, YMEHHE aKTUBHO CIYIIaTh, BEIpadaThIBaTh 00111€€ MHEHHUE,
paspeniaTh BO3HUKAIOIIUE Pa3HOTIACHS).

[Ipu opranuzanuu rpynmnoBoil paboThl, IPEMOaBaTehb JOIKEH OOPATUTh
BHHUMAaHHE Ha CIIEAYIOIINE €€ aCTIeKTHI:
- HY’KHO YO€IHUThCS, UTO yUaruecs: 00Jadar0T 3HAaHUSIMU | YMEHUSIMH, HEOOX 0T~
MBIMHU JIJI BBITIOJIHEHUSI TPYTIIIOBOTO 3a1aHusi. HexBaTka 3HaHMI 0Y€HBb CKOPO JacT O
cebe 3HATh — yJaIluecss He CTaHyT MpWiaraTh YCUJIUHN JJIS BHIIOJTHCHUS 3aJaHuUs;
- HaJI0 CTapaThes cliejaTh CBOM HHCTPYKIIMM MaKCUMAJIBLHO YeTKUMHU. ManoBeposiT-
HO, YTO T'PYIIIIa CMOXET BOCTIPUHATH 00JIee OJHOU WU ABYX, JaKE OYCHD YCTKHX,
WHCTPYKITUH 3a OJIMH pa3, MO3TOMY HaJ0 3alMChIBaTh HHCTPYKIIMHA HA JOCKE U (WIIN)
KapTOYKax;
- HaJI0 TIPEIOCTABIATh TPYIIIE TOCTATOYHO BPEMEHH Ha BBIMOJHEHUE 33 JaHN.

B ocHOBe mcceoBaTeIbCKOTO METOIA JISKHUT MPOOJIEeMHOE 00yUeHHE, HAIIpaB-
JICHHOE Ha Pa3BUTHE aKTUBHOCTH, OTBETCTBEHHOCTH U CAMOCTOSATEILHOCTH B TIPUHSI-
Tun pereHuil. MccnenoBarensckas opMa MpOBEICHUS 3aHATHN MPEANoaraeT: 03-
HAaKOMJIEHHE C OOJaCThIO W COJEpPKAHUEM MPEAMETHOTO HCCleoBaHus, (HOpMyIu-
pPOBKa 1IeJiel U 3ajJa4 UccleoBaHus, cCOOp JaHHBIX 00 H3ydyaeMOM OOBEKTE, MPOBE-
JIEHUE HCCIIeIOBaHUs (BBIJCICHUE HU3y4aeMbIX (DaKTOPOB, BBIIBUXKEHUE TUIIOTE3bI,
MOJICIMPOBAHUE), OOBSCHEHUE TOJYYEHHBIX JaHHBIX, (OPMYJIHPOBKA BHIBOJIOB,
oopMIIeHUE PE3yTHTATOB PAOOTHI.

9 q)OHIl OIICHOYHBLIX CPEACTB AJsI NPOBECACHUA TEKYILIECro KOHTPOJIA YyCIie-
BAa€MOCTH U HpOMe)I(yTOqHOﬁ arreCcTaly 110 uToraM OoCBOCHudA JUCIHUITIJIMHBI

YpoBeHb M Ka4yeCTBO 3HAHUM, OOYYaIOIIMXCS OIICHMBAETCS MO pe3yibTaTaM
TEKYIIETO KOHTPOJS YCIEBAEMOCTH M MPOMEXKYTOUHOM aTTecTal MO0 HTOram
OCBOEGHUS JUCIHILTUHBI B BUJIE 3a4€Ta C OLIEHKOW BO BTOPOM CEMECTpE M dK3aMeHa
B TPETHEM CEMECTPE.

Texymuii KOHTPOJIb BKIIIOUAET B c€0s1 BXOJHOW KOHTPOJIb, YCTHBIM ompoc, 3a-
IIUTY PELIEHUs 3a7ad JUlsl CaMOCTOSITEIbHOW paboThl, 3allUTy JaOOpaTOpHOU pa-
OOTBI U TECTUPOBAHMUS.

BxonHo# KOHTpOb MpeaHa3HAYeH JAJIs BBISBICHUS YPOBHS MOATOTOBKH 00Y-
YAIOMIUXCS, HEOOXOIUMBIX ISl OCBOCHUS JAMCLUUILIMHBL. BOmpock! uist BXOHOTO
KOHTPOJIS IPUBEJEHHI B 11. 9.4.

YCTHBIN 0NPOC IPOBOAMUTCS C LIEJIbIO KOHTPOJIS 3HAHUM TEOPETUYECKOTO MaTe-
puasia, M3JIaraéMoro Ha JIEKIIMM M YCBOEHHOI'O B PE3YJbTaTe CaMOCTOSITENIbHOU
paboTsl. [lepedeHb TeM [U1sl CaMOCTOSITENBHON POPA0OTKH TEOPETUUECKOTO MaTe-
puana IpuBelIEH B II. 5.5.

3amuTa penieHust 3a1a4 sl CaMOCTOSTENbHON paboThl MPOBOIUTCS ISl TIPO-
BEPKH YCBOECHMS CTYACHTOM TEKYIIEro y4eOHOro MaTepuana U CloCOOHOCTH HC-
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MOJIb30BaTh ATU 3HAHUS JIJIS aHAJIW3A YCIOBUS U PEILLICHUS 33/1auH, & TAKXKE YMEHUS
MPUMEHSATh MaTEeMaTUYECKUE METObI JIsl ONUCAHUS PU3NYECKUX SIBJICHUU.
3amura J1a00paTopHON pabOThl MPOBOAUTCS JIJISl BHIABICHUS CHOPMUPOBAHHO-
CTH HaBBIKOB JKCILTyaTalluu MpUOOPOB M 00OPYIOBaHUS W MPOBEJCHUs (U3HUe-
CKOT'O 3KCHEpPUMEHTa, a TakKe€ YMEHHUS MPOBOAUTH CTATUCTUYECKYID 00pabOTKy
pE3yNbTaTOB JKCIIEPUMEHTA. 3alaHusl JJI1 CAMOCTOSITEIBHOTO PEIICHUs 3a7ad U
BOIIPOCHI JIJIS 3aIlIUTHI JIJA0OPATOPHBIX padOT MpUBeNEHbI B MyHKTax 9.6.1. u 9.6.2.
TecTtupoBaHre TPOBOAUTCS C IIEJIbIO BBISIBJICHUSI CTENIEHU YCBOCHUSI TEOPETHU-
YeCKOro MaTepuaia AaHHoro pasnena. [Ipumep Ttecra npuseaeH B 11.9.6.3.
[TpoMexyTouHas aTTecTalus Mo UTOraM OCBOEHUS TUCIMUIUIMHBI IPOBOJUTCS B
BHUJIE 3a4€Ta C OIIEHKOM BO 2-M CEMECTpE U dK3aMeHa B 3-M CEMeCTpe.
DK3aMEeH IperoiaraeT OTBET Ha TEOPETUUECKUE BOTIPOCHI OMIIeTa U3 MepeUHs
BOITPOCOB MPEJICTAaBIEHHBIX B 1. 9.6.4. K MOMeHTy caum 3K3aMeHa JOJKHBI OBITh
0J1aronoTy4yHo IPOUICHBI IpeabIayIe (POPMBI KOHTPOJIS.

9.1. ba/sIbHO-PEeUTHHIOBAasI CUCTEMA OLEHKHM TEKYIIEero KOHTPOJIsl ycreBae-
MOCTH ¥ 3HAHUW U MPOMEKYTOYHOM aTTECTALUM CTY/ICHTOB

[Ipumenenne OaNIbHO-PEUTUHIOBOM CUCTEMBbI OIICHKHM 3HAHUW M O0ecreueHus
KauecTBa y4yeOHOTO mpoliecca JaHHOU paboueil mporpamMmoit mo aucuuruinie «Pu-

3UKa» HE MPETyCMOTPEHO.

9.2 MeToanuyecKkue PpeKOMEHJAALIMH MO MPOBEJICHUI0 NMPOLEeIypPbl OLlEHNBA-
HHMSl 3HAHMHA, YMeHMI M HABBIKOB U (MJIHM) ONbITA JeATEJbHOCTH, XapaKTepu-

3YKOIUMX ITaNbl (JOPMUPOBAHUA KOMIIETEHIMA

Jransl GOPMHUPOBAHUS KOMIIECTECHIMHI

Hazpanue u COACPIKAaHHC dTalla

Kon(b1) popmupyembix
Ha dTare KOMIETEeH-
00505

Otan 1. ®opmupoBanue 0a3bl 3HaHU:

JICKITUH;

NPaKTUYCCKHUE 3aHATHS 110 TEMaM TEOPETHYECKOTO COJep-
KaHUS;

caMOCTOSITeNIbHAs paboTa 00yJaroNuXcs M0 BOMPOCaM TeM
TEOPETUYECKOTO COJIEPIKAHMS, PEIICHHE 3ajad JJisi Camo-
CTOATENHHOU paloThI, MOATOTOBKA K J1ab0opaTopHBIM pabo-
TaM, TECTUPOBAHUIO.

OK-39; OK-40, OK-
41, OK-42, TIK-11;
I1K-15; TIIK-17; TIK-
18; I1IK-19; TTK-20;
I1K-25; T1K-30; I1K-36

Otan 2. PopMHUpPOBaHKE HABBIKOB MPAKTUYECKOTO MCIOJIb-
30BaHMS 3HAHUK:
paboTa ¢ TEKCTOM JIeKIUM, paboTa ¢ ydyeOHHKaMH,
y49eOHBIMU TTOCOOUSIMH U TIPOY. U3 TIEPEUHS] OCHOBHOU
U JIONOJIHUTEIBLHOW JHUTEPATyphl, pecypcoB HHGOP-
MAaIMOHHO-TEJICKOMMYHUKAIMOHHOW cetn  «JHTep-

OK-39; OK-40, OK-
41, OK-42, T11K-11,
[1K-15; ITK-17; TIK-
18; ITIK-19; I1K-20;
[1K-25; I1K-30; [1K-36
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Kon(b1) popmupyembix
HasBanue u coneprxanue 3tamna Ha dTare KOMIETeH-
00507

HeT», 0a3 NaHHBIX, WHPOPMAIMOHHO-CIIPABOYHBIX U
TIOMCKOBBIX CUCTEM H T.IL.;

CaMOCTOSATENbHAs Pad0oTa MO MOATOTOBKE K MPaKTHYE-
CKUM 3aHSTHSM, YCTHBIM OIpOCaM, J1a0OpaTOPHBIM
paboTam, TECTUPOBAHUIO.

Oran 3. [IpoBepka ycBOEHHUsI MaTepHaa:
IpoBepKa MOJTOTOBKMA MAaTEpHUaJOB K MPAaKTHUYECKUM
3aHATHUSIM;
IIPOBEJICHUE YCTHBIX OMPOCOB;
3amuTa JJabopaTopHBIX padoT;
IIPOBE/ICHUE TECTUPOBAHUS;
IIpOBEpKa PEILIECHUs 3a/1a4 CaMOCTOATENbHON pabOThI;
cJada 3a4€Ta ¢ OLCHKOM;
claya dK3aMeHa.

OK-39; OK-40, OK-
41, OK-42, IIK-11;
IT1K-15; T1IK-17; I1IK-
18; IIK-19; T1K-20;
I1K-25; T1K-30; I1K-36

9.3 Tembl KypcOBBIX Pa0oT (IPOEKTOB) MO JUCIHUIIIHUHE

Pedepatsl, kypcoBbie pabOThI, 3cce U T.J. IO pa3aenaM JUCHUIUIMHBL HE Mpeay-
CMOTPEHBI y4E€OHBIM MJIAaHOM

9.4 KoHTpOJIbHBIE BONPOCHI /111 IPOBEJEHNSI BXOJHOT0 KOHTPOJISI 0CTATOY-

HBIX 3HAHUH MO 00eCIeYNBAIOIINM JTUCIUILINHAM

Xumus

1 Urto Takoe koppo3us?

2 Kakne BHIIBI KOPPO3MOHHBIX Pa3pyLICHUH METAUIMYECKUX W3JEINN BbI
3HaeTe, KaKoi 13 HUX Hanbosee onaceH?

3 OnuHaKoB M XMMUYECKUH MPOLECC Pa3pyLIEHUs METAIUIOB MPHU XUMU-
YECKOM U 3JIEKTPOXUMHUUYECKON KOPpO3un?

4 MosKeT 11 OKCHUIHAA IUIEHKA 3alMTUTh METAUI OT JAJbHEUIIEN KOPPO-
3un’?

5 OOBsICHUTE CXOJCTBO M OTJIWYME B MEXaHM3MaX MPOTEKAHUS PEaKIIUU B
rajJbBaHUYECKUX DJIEMEHTAX U MPHU JICKTPOXUMHUUYECKOU KOPPO3UHU?

6 Kakumu cniocobamu 3ammuinaroT METauibl U CIIaBbl OT KOPPO3HOHHBIX
pa3pyIieHuii?

7 HazoBure [IpombluieHHBIN CIOCOO MOIyYEHUS! METAUTHYECKOTO ATFOMUHUSL.

9.5 Onucanne mokasarejed M KpUTepPHEB OLEHMBAHUS KOMIIETEHIHII HA

PA3JINYHBIX ITallax uX (l)OpMI/IpOBaHl/lﬂ, OoIuCaHue IIKAJ ONCHUBAaHUSA

27



Kputepuu onieHnBanus komrie-
TEeHIIUI

IToka3zaTenn olcHUBaHUS
KOMIIETCHIIUH

Onucanue NIKajiIbl
OILICHHUBAHUA

1. CnocoGHOCTH MPOBOIUTH J0-
Ka3aTelbCTBA YTBEPKICHUN KaK
COCTAaBJISIIONIE KOTHUTUBHON U

KOMMYHHUKATHBHOH (PYHKITUN

(OK-39)

3nams:

- METOIbl TEOPETHUECKOTO U
9KCIIEPUMEHTAIBHOTO MCCIIE0-
BaHU B (pu3HKe.

Ymemns:

- HCTIONIb30BaTh (PU3HUECKHUE 3a-
KOHBI [P aHAJIN3€ U PEIICHUH
npoOemM npodeccruoHanTbHON
JESTEIILHOCTH.

Braoemy:

- METOJIaMU TIOCTPOCHHS MaTe-
MaTHUYECKON MOJIETH TUTTOBBIX
pod)eCCHOHANIBHBIX 3a]1a4 U CO-
JepKaTeIbHON MHTEepPIPETalluu
MOJTYYECHHBIX PE3yJIbTaTOB.

3HaeT OCHOBHBIC (u3HNUe-
CKHE 3aKOHBI, JIeXallue B
OCHOBE COBPEMEHHOMN TeX-
HUKA U TexHojoruu. llpen-
CTaBJISIET CBSA3b (DU3UKH C
OPYTUMU HayKaMd € POJib
(GUBUYECKUX 3aKOHOMEPHO-
CTEH.

Ucnonw3zyer st onucaHus
SBIIGHUN W3BECTHBIE (PU3M-
yeckue mogaenu. llpumensier
3HaHUS O (PU3UYECKUX CBOM-
CTBaX OOBEKTOB U SIBIICHUH B
MPAKTUYECKON  JIeSITENbHO-
CTH.

Bnaneer HaBbIKaMU ONHKCA-
HUS TEXHOTEHHBIX TIpoIlec-
COB U TPUPOJHBIX SIBICHUI
Ha OCHOBE 3aKOHOB (PU3HMKH
U TIOCTPOEHUS UX MaTeMaTHu-
yeckod Mogmeineil. Bianeer
HaBbIKAMH JKCIUTyaTaluu
MPUOOPOB M MHTEPIIPETAIIUU
pe3yJIbTaTOB U3MEPEHU.

2. Brnanenue mMetomaMu aHams3a
U CHUHTEC3a I/I3y‘IaeMBIX HBJ’IGHI/II\/'I
u nporieccos (OK-40)

3nams:

- OCHOBHBIEC MAaTEeMAaTUUYECKUE
METO/IbI pemIeHus mpodeccuo-
HAJIBHBIX 33/1a4;

- METO/Ibl TEOPETUYECKOTO U
AKCIIEPUMEHTAIBLHOTO UCCIIEO0-
BaHUs B U3HKE.

Ymems:

- IPUMEHSTh MAaTEeMaTUIECKUE
METO/IBI IPU PEIICHUH TUTIOBBIX
po(heCcCHOHANBHBIX 3a]1a4;

- pemarh TUIIOBBIC 3a]1a4H 110
OCHOBHBIM pa3jiesiaM Kypca ¢u-
3WKH, CIIOJIb3YS] METOJIbI MaTe-
MaTHUYECKOT0 aHAJIN3a,

- HCTIONIb30BaTh (PU3HUECKHUE 3a-
KOHBI [P aHAJTIN3€ U PEIICHUH
npoOsemM npodeccroHaTbHON

3HaeT MNPUPOJY OCHOBHBIX
¢u3nveckux SBJICHUH, TpU-
YUHBl UX BO3HMKHOBEHMS U
B3aMMOCBS3U. 3HAET 3aKOHbI
Gbu3MKM U MaTeMaTHyecKue
METO/bl OINHCHIBAIOIINE 3THU
SIBJICHUA.

Hcnonp3yer ans omnucaHus
SABJICHUI W3BECTHBIE (PHU3H-
yeckue moaenu. [lpu pere-
HUM 33/1a4 NpUMEHseT aud-
dbepeHaTbHOE W MHTe-
IPAJILHOE UCUYUCIICHUE. Y Me-
€T TPOBOIUTH (PUIMUECKHI
JKCIEpUMEHT. Moxker mpo-
aHAJIM3UPOBATh PE3YJbTaThl
IKCIIEPUMEHTA

Bnaneer HaBbikamu penie-
HUS TUIIOBBIX 33Ja4 M HaBbl-
KaMu TIpoBesieHus pusmue-
CKOT'0 9KCIIEPUMEHTA

Onenka «OTINYHOY.

- OTBET Ha BOIIPOC IOJIHBIN,
He OBUIO HEOOXOAMMOCTH B
JIOTIOTHUTEIHHBIX (HAaBO-
JISITIX BOTIPOCax);

- CUCTEMaTH3UPOBAHHEIE,
TyOOKHWE W TIOJTHBIC 3Ha-
HUS TI0 BCEM pazjieniam
y4eOHOH TPOrpamMMBl, a
TaK)Ke TI0 OCHOBHBIM BO-
pocam, BBIXOJISIINM 3a €€
TIPEIeIbI;

- YMEHHE OPUEHTHPOBATh-
Csl B TEOPHSIX, KOHIETITUIX
U HampaBJICHUSIX MO U3Y-
yaeMOH OUCIHUILIUHE U Ja-
BaTh UM KPUTHUYECKYIO
OIICHKY, UCTIOJIb30BaTh Ha-
YUHBIE TOCTHXKEHUS APY-
TUX JUCIHILINH;

- TBOpYECKasi CaMOCTOsI-
TesbHas paboTa Ha Mpak-
TUYECKHX, JTa0OPaTOPHBIX
3aHITHIX, aKTUBHOE yda-
CTHE B TPYIIIOBBIX 00CYXK-
JICHUSAX, BBICOKUN YPOBEHb
KYJIbTYpPbI HCTIOJTHEHHUSI 3a-
IaHWuH.

Onenka «Xopomoy:

- OTBET XOPOUIIUH, OTBETOM
JIOCTaTOYHO OXBAYCHBI BCE
pazzensl Bompoca, eau-
HUYHBIE HABOJAIINE BO-
MPOCHI;

- CUCTEMaTH3UPOBAHHBIE,
TyOOKHWE W TIOJTHBIC 3HA-
HUS 110 BCEM IIOCTaBJICH-
HBIM BOTIpOCaM B 00beMe
y4eOHOI1 TporpamMmBl;

- aKTUBHAsl CAMOCTOATEb-
Has paboTa Ha MpaKTHye-
CKHX, JTJa0OpaTOpHBIX 3aHs-
THUSIX, CHCTEMaTU4YeCKOe
y4acTHe B TPYIIOBBIX 00-
CYXKJICHHUSIX, BBICOKHH YpO-
BEHb KYJIbTYpPbI HCIIOTHE-
HUS 3aJJaHUH.
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JCATCIIBHOCTH.

Braoemy:

- METOZIaMU TIOCTPOCHUS MaTe-
MaTHYECKON MOJIEH TUTIOBBIX
npodecCHOHATBHBIX 33a4 U CO-
JepKaTeIbHON MHTEepIpeTalun
MOJIyYEHHBIX Pe3yJIbTaToB.

- METO/IaMU MIpoBeeHUS HU3U-
YECKUX U3MEPEHUN, METOIAMU
KOPPEKTHOM OIIEHKH MOTPEUIHO-
CTel mpu poBeeHNH (pusnye-
CKOT'O KCIIEPUMEHTA.

3. CriocoOHOCTL U TOTOBHOCTH
0CO3HABaTh POJIb CCTECTBCHHBIX
HayK B Pa3BUTHH HAYKH, TEXHH-

ku U TexHonoruu (OK-41)

3namo:

- OCHOBHBIC TIOHSTHS, 3aKOHBI 1
MOJIETT MEXAHUKH, DIIEKTPUYIC-
CTBa U MarHeTU3Ma, KojieOaHui
Y BOJIH, KBAHTOBOU (DU3HKH, MO-
JCKYJISAPHOU (DU3MKHU M TEPMO-
JUHAMUKH, OIITUKH, aTOMHOM U
SIEPHOUN (PU3HKHU.

Ymems:

- UCTIIOJIB30BAaTh (PU3NUECKUE 3a-
KOHBI TIPU aHAIM3E U PEIICHUHT
po0sieM mpohecCuOHATBLHOM
NeSITeTTHHOCTH.

Braoemy:

- METOZIaMU TIOCTPOCHHUS MaTe-
MaTHYECKON MOJIEH TUTIOBBIX
npodecCHOHATIBHBIX 337a4 U CO-
Jep>KaTeIbHON MHTEepIpeTalun
MOJIyYEHHBIX PE3yJIbTaTOB;

- METO/IaMU MIpOoBeeHUS PU3U-
YECKUX U3MEPEHUN, METOIAMH
KOPPEKTHOM OIIEHKH MOTPEIIHO-
CTel mpu poBeeHNH (pusnye-
CKOT'O DKCIIEPUMEHTA.

3HaeT OCHOBHBIC (u3HNUe-
CKHE 3aKOHBI, JIeXallue B
OCHOBE COBPEMEHHOHN TeX-
HUKA U TexHojoruu. llpen-
CTaBJISIET CBSA3b (DHU3UKH C
IPYTUMHA HayKaMd € POJib
(GUBUYECKUX 3aKOHOMEPHO-
CTEH.

Ucnonwzyer st onucaHus
SBJIGHUN W3BECTHBIE (PU3H-
yeckue mogaenu. llpumenser
3HaHUS O (PU3UYECKUX CBOM-
CTBaX OOBEKTOB U SIBIICHUH B
MPAKTUYECKON  JIeSITENbHO-
cTh. MOXeT UCIOIb30BaTh
3aKOHBI (M3UKU I pele-
HUS TEXHHYECKUX U TEXHO-
JIOTUYECKHUX MPOOIIEM.

Bnaneer HaBeIKaMM oONHCa-
HUS TEXHOTEHHBIX TpoIlec-
COB W TPHUPOJHBIX SIBICHUI
Ha OCHOBE 3aKOHOB (PU3HMKH
U MIOCTPOEHUS UX MaTeMaTHu-
yeckod Mogmeineil. Bianeer
HaBBIKaMU IKCILTyaTaIluu
MpUOOPOB M MHTEPIIPETAIIUN
pe3yJIbTaTOB U3MEPEHUN.

4. CriocoOHOCTh ¥ TOTOBHOCTh
HCIT0JIb30BaTh OCHOBHBIC 3aKOHBI
€CTECTBCHHOHAYYHBIX JHCIIHII-
JMH B TIPOeCCUOHATILHOM J1es-
TEJBHOCTH, IPUMEHATH METOIBI

3HaeT NpUpoay OCHOBHBIX
¢bu3nUeCcKuX SIBICHUH, TpuU-
YHHBI UX BOBHUKHOBEHHUS U
B3aMMOCBS3U. 3HAET 3aKOHBI
(U3HUKN 1 MaTeMaTHYeCKHe

Onenka «Y 10BJIE€TBOPH-
TEIbHOY:

- OTBET Y/IOBJIETBOPUTEIIb-
HBII, CTYJJEHT I0CTaTOYHO
OpPUEHTHPYETCS B OCHOB-
HBIX acleKTax BOIpoca,
JIOCTaTOYHO TOJIHBIE U
CUCTEeMaTU3UPOBAHHBIE
3HaHUS B 00beMe yueOHOU
IPOrpaMMBl;

- CaMOCTOsTeNIbHAs paboTa
Ha IMPaKTUYECKHX, JTabopa-
TOPHBIX 3aHATHUSX, yIaCTHE
B IPYMIOBBIX 00CYXK/IEHU-
SIX, BBICOKUW YPOBEHD
KYJIbTYpPbI HCTIOJTHEHHUSI 3a-
IaHWuH.

Onenka «He ynosierBo-
PUTETBHOY:

- HET Y/IOBJIETBOPUTEIHHO-
ro OTBETa Ha BOIIPOC, MHO-
I'0 HaBOSIIUX BOIPOCOB,
OTCYTCTBHUE OTBETOB I10
OCHOBHBIM T10JIOKEHUSIM
BOIPOCA, HE3HAHUE JICKIH-
OHHOT'O MaTepuana;

- IACCUBHOCTb Ha MPaKTH-
YeCKHX M J1a00paTOPHBIX
3aHATHUAX, HU3KUI ypOBEHb
KYJIBTYpBI UCIIOJIHEHUS 3a-
AHWUH.
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MaTEeMaTHYECKOr0 aHAIN3a 1
MOJEIUPOBAHUS, TECOPETUUECKO-
r'0 M SKCTIEPUMEHTAIBHOTO HC-
cienoBanus (OK-42)

3namo:

- pu3nUecKre OCHOBHI MEXaHH-
KH;

- OCHOBHBIC TTOHSATHS, 3aKOHBI K
MOJIETT MEXAHUKH, DIIEKTPUYIC-
CTBa M MarHeTru3Ma, KojieOaHmit
Y BOJIH, KBAHTOBOU (DU3HKH, MO-
JEKYISIPHOU (PU3UKH B TEPMO-
JUHAMHKH, OTITHKU, aTOMHOU 1
SAIEPHOUN (PUBHKY;

- MaTeMaTU4eCKHe MOJEIH TIPO-
CTEUIIINX CUCTEM U MPOLECCOB B
€CTECTBO3HAHUH U TECXHHUKE;

- OCHOBHBIC MaTEMaTHYCCKHE
METO/IbI pemIeHus mpodeccuo-
HaJIbHBIX 3a/1a4;

- METOJIbI TEOPETUIECKOTO U
AKCIIEPUMEHTAIHLHOTO UCCIIE0-
BaHUs B QU3HKE.

Ymems:

- ynoTpeomnsTh MaTeMaTuye-
CKYIO CHMBOJIUKY JUTSI BEIpaXKe-
HUS KOJIMYECTBCHHBIX U KAYECT-
BEHHBIX OTHOIIICHUH 0OBEKTOB;
- IPUMEHSTh MAaTEMAaTUYECKUE
METO/BI IPH PEIICHUH TUTIOBBIX
po(hecCHOHANBHBIX 3a]1a4;

- pemarh TUIIOBBIC 3a/1a4H 110
OCHOBHBIM pa3jieniaM Kypca ¢u-
3WKH, MCIIOJIb3YS] METOJIbI MaTe-
MaTHUYECKOTO aHalln3a,

- HCTIOJIb30BaTh (PU3HUECKHUE 3a-
KOHBI [P aHAJIN3€ U PEIICHUH
npobem npodeccruoHaTbHON
NESITEIIbHOCTH;

Braoemy:

- METOJIaMHU TIOCTPOCHHS MaTe-
MaTHUYECKON MOJIETH TUTTOBBIX
pod)eCCHOHANIBHBIX 3a]1a4 U CO-
JepKaTeIbHON MHTEepIPETalluu
MOJTyYCHHBIX Pe3yNIbTaTOB;

- METO/IaMU TIPOBEIeHUS (HU3U-
YECKHX U3MEPEHHIA, METOIaMHU
KOPPEKTHOH OIEHKU MOTPEIIHO-
CTel Tpu MpoBeieHnn (pru3nye-

MO/IEJIN ONUCBIBAOLINE ITH
SBJICHUS. 3HAET MaTeMaTu-
YEeCKHE METO/IbI pEeILICHUS
3aJ1a4, BOSHUKAIOIIUX B TIPO-
1ecce mpogecCuoHaIbHOU
NesTeIbHOCTH. 3HaeT (pusu-
4yecKue IpuOopsl 1 METOIbI
u3MepeHus: GU3NIECKUX Be-
JIUYHH. 3HAE€T OCHOBBI TEO-
PHUU IOTPELIHOCTEM.

YwMeeT aenarb KOPPEKTHYIO
MOCTAHOBKY (PH3UYECKOM
3aJla4yM, CBA3AHHYIO C U3Y-
yaeMbIM siBieHueM IIpupo-
1. CriocoOeH TpoBECTH
aHaJN3 337a4 UCTIOb3YsI
3akoHbI (u3uku. [locpenct-
BOM MaT€MaTU4YEeCKUX BbI-
YUCJIEHUMN U IKCIIEPUMEH-
TaJbHBIX HAOIIOCHU BbI-
SBIISICT CBS3M MEXIY (hU3H-
YECKUMHU SIBJICHUSIMU U BbI-
MOJTHSET KOJINYECTBEHHBIC
OIICHKH (PM3UYECKUX TTapa-
METPOB, XapaKTEPU3YIOIIUX
UCCIIeTyEeMbIe SIBJICHHUS.
CrniocoOeH BBIIBUHYTH Hay4-
HO 00OCHOBAHHYIO THIIOTE3Y
0 cyTH (pU3UIECKOrOo sIBIIe-
HUSL

Bnaneer HaBeIKaMM oOmHCa-
HUS OCHOBHBIX (PU3NYECKUX
SBIICHUN W HaBBIKAMH pelie-
HUS THUIOBBIX (PUINIECKUX
3agad. Biameer HaBBIKaMU
SKCIUTyaTalliyl MpHOOPOB U
obopynoBanusa. Cdopmupo-
BaHbl HaBBIKM 00pabOTKHM W
MHTEpIIpETAlMK PE3YyIbTaTOB
U3MEPECHUM.
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CKOI'O OKCIICPUMCHTA,

5. Bnagenue kynbTypoi mmpo-
dbeccroHanbHOM 0€30MacHOCTH,
CIIOCOOHOCTBIO UICHTH(DHUIHPO-
BaTh ONIACHOCTHU W OI[CHUBATh
pucku B chepe cBoelt mpodec-
cuoHanbHOU nestensbHocTH (ITK-
11)

3namo:

- OCHOBHBIC TIOHSTHS, 3aKOHBI 1
MOJICTT MEXAHUKH, DIIEKTPUYIC-
CTBa U MarHeTU3Ma, KojieOaHui
Y BOJIH, KBAHTOBOU (DU3HKH, MO-
JCKYJISAPHOU (DU3MKHU M TEPMO-
JUHAMUKH, OIITUKH, aTOMHOM U
SIEPHON (PUBHKY;

Ymems:

- UCTIIOJIB30BaTh (PU3NUECKUE 3a-
KOHBI TIPU aHAIM3€E U PEIICHUN
npo0sieM mpohecCuOHATBLHOM
NeSITETTHHOCTH.

Braoemy:

- METOZIaMU TIOCTPOCHHUS MaTe-
MaTHYECKON MOJIEH TUTIOBBIX
npodecCHOHATBHBIX 337a4 U CO-
JepKaTeIbHON MHTEepIpeTalun
MOJIyYEHHBIX PE3yJIbTaTOB;

- METO/IaMU MIpoBeeHUs HU3U-
YECKUX U3MEPEHUN, METOIAMU
KOPPEKTHOM OIIEHKH MOTPEIIHO-
CTel Ipu poBeeHNH (prsnye-
CKOT'0 SKCIEPHUMEHTA.

3HaeT npupony (pU3NYECKUX
SIBJICHUM, KOTOpPbIE MOTYT
OBITh CBSI3aHBI C Pa3IMYHBI-
MU BHJIaMH PUCKOB B cdepe
Oyaymieit  mpodeccruoHab-
HOW JIeATENHOCTH, TPUYH-
Hbl WX BO3HUKHOBCHHS W
B3aUMOCBSI3H.

YMeeT mocpeacTBoM Teope-
TUYECKOTO WUJIU 3KCIIEPUMEH-
TaJbHOTO MCCIIEIOBaHUS Jie-
JaTh OLEHKY (DU3MYECKUX
MapaMeTpoB BEIIECTBA, SIB-
JIEHUS, TIpoLiecca.

Bnaneer HaBbIKaMH oONHKCA-
HUS TEXHOTEHHBIX IIpoIlec-
COB W TIPUPOAHBIX SIBICHUMN
Ha OCHOBE 3aKOHOB (PU3HMKH
Y TIOCTPOCHUSI UX MaTeMaTH-
YecKOW MOJeNH, HaBbIKaMU
TEOPETUIECKUX pacdeToB
3HAYCHUH (U3UYECKUX Be-
JUYHMH, HAaBBIKAMHU JKCIUTya-
Tallik TPUOOPOB U HMHTEP-
MpeTalud Pe3ylIbTaTOB W3-
MEpEHHUIA.

6. CrmocoOHOCTH ¥ TOTOBHOCTD
9KCILTyaTHPOBATh U3MEPHUTEITb-
HYIO TEXHUKY U KOHTPOJIbHO-
MIOBEPOYHYIO amlmapaTypy B co-
OTBETCTBHH C HOPMATUBHBIMHU
MIPABOBBIMU aKTaMH, YCTaHABIIH-
BAIOIIMMU TIPaBUJIa IKCILTyaTa-
IIUU ¥ TEXHUYECKOTO O0CITYXKH-
BaHUS CPEIICTB METPOJIOTHYC-
CKOro o0ecreueHus MoJIETOB
BO3ymHbIX cynoB (ITK-15)

3namo:

- OCHOBHBIC TIOHSTHS, 3aKOHBI 1
MOJIETT MEXAHUKH, DIIEKTPUYIC-

CTBa U MarHeTU3Ma, KojieOaHui
Y BOJIH, KBAHTOBOU (DU3HKU, MO-

3HaeT Qu3nuecKue npudopsl
1 METO/bl U3MEPEHHS PU3H-
YECKHUX BEJINYMH. 3HACT OC-
HOBBI TEOPUH TTOTPEITHO-
CTEH.

YMeeT npoBOAUTSH U ILJIaHU-
poBaTh (PU3UICCKUN IKCIIC-
puUMeHT. MOKeT NpoaHau-
3UpOBaTh PE3YNbTAThI IKC-
NEPUMEHTA U CJIENIaTh BHIBO-
nbl. [IpoBonuT craructuye-
CKy10 00pabOoTKy pe3yJsbTa-
TOB DKCIIEPUMEHTA.

Bnaneet HaBLIKAMU DKC-
TUTyaTanuy npuoopoB U 000-
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JEKyNIApHOU (DU3HKHU U TEPMO-
JUHAMHKU, ONITUKH, AaTOMHOH U
SAIEPHOUN (PUBHKU;

- METO/Ibl TEOPETUYECKOTO U
JKCIIEPUMEHTAIILHOTO UCCIIe10-
BaHU B (pu3HKe.

Ymemns:

- HCTIONIb30BaTh (PU3HUECKHUE 3a-
KOHBI [P aHAJIN3€ U PEIICHUH
npobemM npodeccruoHanTbHON
JESTEIILHOCTH.

Braoemy:

- METO/IaMU NTOCTPOCHHUS MaTe-
MaTUYECKON MOJIENIA TUIIOBBIX
pod)eCCHOHANIBHBIX 3314 U CO-
JIep>KaTeNIbHON MHTEPIPETALINHI
MOJIYYeHHBIX PE3YJIbTATOB;

- METO/IaMU MIpoBeeHUs HU3U-
YECKUX U3MEPEHUN, METOIAMU
KOPPEKTHOM OIIEHKH MOTPELIHO-
CTel mpu poBeieHNH (pusnye-
CKOT'0 KCIIEPUMEHTA.

pynoBanusi. CHopMupOBaHbI
HaBBIKM 00pabOTKM U MH-
TepIpeTaluy pe3yabTaToB
u3Mepenuit. Cnocoben
MOJIB3YSICh HAYYHOU U CIpa-
BOYHOM JINTEPATYypPOU OCBO-
UTh HOBBIE 3HAHMUSL.

7. CriocoOHOCTB IKCILTyaTUPO-
BaTh PAIUOTEXHUIECKOE 000pY-
JIOBaHUE U CPEJICTBA CBSI3U B CO-
OTBETCTBHH C HOPMATUBHBIMHU
NIPaBOBBIMHU aKTaMH, YCTaHABIIH-
BAIONIMMU TIPaBUJIa IKCILTyaTa-
IIUM Ha3eMHBIX CPEIICTB PaJIN0-
TEXHUYIECKOT0 00eCIIeUeHus T10-
JICTOB M aBUAIIHOHHOM JICKTPO-
ceszu (TTK-17)

3namo:

- OCHOBHBIE TIOHSATHS, 3aKOHBI U
MOJIEJIN MEXaHUKHU, JJIEKTpUIe-
CTBa M MarHeTHU3Ma, KojieOaHmit
Y BOJIH, KBaHTOBOU (DM3HKH, MO-
JEKYJISIpHON (PUBHUKU U TEPMO-
JUHAMHUKU, ONITUKU, AaTOMHOM U
SJIepHOM (pu3uKwy;

- METO/Ibl TEOPETUYECKOTO U
HKCIEPUMEHTAIBHOTO HCCIIE0-
BaHUsI B U3HKE.

Ymems:

- UCTIOJIK30BaTh (PU3NYECKUE 3a-
KOHBI TIPU aHAIM3E U PEIICHUHN
po0sieM mpohecCuOHATBLHOM
JeSITEITHHOCTH.

3HaeT OCHOBHBIE OIpeene-
HUSI, €IUHUIBI U3MEPEHUS U
3aKOHBI CJIEAYIOUINX pa3fe-
JIOB TAHHOW TUCITUTLTAHBL:
AIEKTPUYECTBO U MarHe-
TH3M, (pr3mKa KoeOaHmil 1
BOJIH, BOJIHOBAsI ONITHKA,
aToMHas (usuka. 3HaeT pu-
3UYECKUe TPUOOPHI U METO-
JIbI U3MEPEHUS PUINIECKUX
BEJINYUH. 3HAET OCHOBBI
TEOPHUHU MOTPENTHOCTEM.

YMeeT peniath TUIIOBBIE 3a-
Jla4y TIO pa3fesiaM: JIEeKTPHU-
YECTBO M MarHeTusM, husu-
Ka KoJieOaHHi U BOJIH, BOJI-
HOBas ONTHKA, aTOMHas (Hu-
3UKa. YMeeT IPOBOJUTH U
IJIAHUPOBATh (PU3HUCCKHUI
JKCIIEpUMEHT. MOXKeT mpo-
aHAJIM3UPOBATh PE3YNIbTATHI
AKCIIEPUMEHTA U C/IeTIaTh
BbIBOJIBI. [IpoBOAMT cTaTH-
CTHYECKYIO0 00paboTKy pe-
3YyJlbTAaTOB KCIEPUMEHTA.

Bnaneer HaBBIKAMU OmmUca-
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Braoemy:

- METOJIaMU TIOCTPOCHHS MaTe-
MaTHUYECKON MOJIETH TUTIOBBIX
pod)eCCHOHANIBHBIX 3a]1a4 U CO-
JepKaTeIbHON MHTEPIpeTaliuu
MOJTyYCHHBIX Pe3yNIbTaTOB;

- METO/IaMU TIPOBEIeHUS HU3U-
YECKHX U3MEPEHHI, METOIaMHU
KOPPEKTHOI OIEHKU MOTPEITHO-
cTel pu npoBeneHnn pusnye-
CKOTO DKCIIEPUMEHTA.

HUS (U3NYECKUX SIBICHUN U
pelLIeHHsI TUTIOBBIX 3a7aY.
Bnaneet HaBLIKAMU DKC-
IUTyaTaluy npudopoB U 000-
pynoBanusi. CHopMupOBaHbI
HaBBIKM 00pabOTKM U MH-
TepHpeTauu pe3yinbTaToB
u3Mepenuit. Ciocoben
MOJIB3YSICh HAYYHOU U CIpa-
BOYHOM JINTEPATYypPOU OCBO-
UTh HOBbIE 3HAHUSI.

8. CrmocoOHOCTh IKCILTYyaTHPO-
BaTh CBETOCHTHAJIILHOE W DJICK-
TPOTEXHUUECKOE 00OPYIOBAHHE,
CpeAcCTBa  LEHTPATM30BaHHOTO
CHA0OXKEHHS  DJICKTPOIHEPruei
a’pOIOPTOB U HUX OOBEKTOB B
COOTBCTCTBUHU C HOPMAaTUBHBIMU
NIPaBOBBIMU aKTaMH, YCTaHABIIH-
BarOMMH TIIpaBuWjia SKCIUTyaTa-
UM HA3eMHBIX CPEICTB dJICK-
TPOCBETOTEXHUYECKOro obecre-
YEeHUsI TIOJICTOB BO3JAYIIHBIX CY-
noB (ITK-18)

3namo:

- OCHOBHBIC TIOHSITHS, 3aKOHBI 1
MOJIETT MEXaHUKH, DIIEKTPUIC-
CTBa U MarHeTU3Ma, KojieOaHui
Y BOJIH, KBAHTOBOU (DU3HKH, MO-
JCKYISAPHOU (DU3MKHU B TEPMO-
JUHAMMKH, OTITHKU, aTOMHOU 1
SIEPHOUN (PUBHKY;

- METOJIbI TEOPETUYCCKOTO H
IKCIIEPUMEHTAIHLHOTO UCCIIE0-
BaHUs B QU3HKE.

Ymems:

- UCTIIOJIK30BaTh (PU3NUECKUE 3a-
KOHBI TIPU aHAIM3€E U PEIICHUHN
po0sieM mpohecCuOHATBLHOM
NeSITEITHHOCTH.

Bnaoemy:

- METOZIaMU TIOCTPOCHUS MaTe-
MaTU4ECKOW MOJEIH THITOBBIX
npodecCHOHATBHBIX 337a4 U CO-
JiepKaTeIbHOM HHTEPIIpETaluu
MOJIyYEHHBIX PE3yJIbTaTOB;

- MeTo/aMH TpoBeseHus (uzu-

3HaeT OCHOBHBIE OMpeere-
HUS, €IMHULBI U3MEPEHUs U
3aKOHBI CIEAYIOUINX pa3fe-
JIOB TaHHOM TUCIUIINHBI:
ANEKTPUYECTBO U MarHe-
TU3M, QU3HKa KOJICOaHUH 1
BOJIH, BOJIHOBAsI OTITHKA,
aTomHas ¢usuka. 3HaeT Gpu-
3U4YecKHe MpuoOopsl U METO-
IIbl U3MEpEHUsT PUZNUECKUX
BEJIMYUH. 3HAET OCHOBBI
TEOPUHU MOTPEUTHOCTEM.

YMeeT peniath TUIIOBBIE 3a-
Jla4y TIO pa3fiesiaM: dJIEeKTPHU-
YECTBO M MarHeTusM, husu-
Ka KoJieOaHHi U BOJIH, BOJI-
HOBas ONTHKA, aTOMHas (Hu-
3UKa. YMeeT IPOBOJIUTH U
IJIAHUPOBATh (PU3HUCCKUI
JKCIIEpUMEHT. MOXKeET mpo-
aHAJIM3UPOBATh PE3YNIbTATHI
SKCIIEPUMEHTA U CIETaTh
BbIBOIBI. [IpoBoaUT cTaTu-
CTHYECKYIO0 00pabOTKy pe-
3yJIBTaTOB IKCIIEPUMEHTA.

Bnaneer HaBBIKAMH OIHCA-
HUs (U3NYECKUX SIBICHUN U
peILIeHHs TUTIOBBIX 3a7a4.
Bnaneet HaBLIKAMU DKC-
TUTyaTaluy npudopoB U 000-
pynoBanusi. CHopMupOBaHbI
HaBBIKM 00pabOTKM U MH-
TepHpeTauu pe3ylnbTaToB
u3Mepenuit. Ciocoben
MOJIB3YySICh HAYYHOU U CIpa-
BOYHOM JINTEPATYypPOU OCBO-
UTh HOBBIE 3HAHUSI.

33



YECKHX W3MEPEHUH, MeTOJaMH
KOPPEKTHOHM OIIEHKU TOTPENTHO-
cTel mpu TpoBeAcHUH (pusnye-
CKOT'O KCIIEPUMEHTA.

9. CriocoOHOCTL M TOTOBHOCTH
OKCIUTyaTUPOBaTh  dHEPreTHde-
CKOe 000pYJOBaHHE, dJICKTPUYIC-
ckue u TeruoBbie cetu (ITK-19)

3namo:

- OCHOBHBIC TIOHSTHS, 3aKOHBI 1
MOJICTT MEXAHUKH, DIIEKTPUYIC-
CTBa U MarHeTU3Ma, KojieOaHui
Y BOJIH, KBAHTOBOU (DU3HKH, MO-
JCKYJISAPHOU (DU3MKHU M TEPMO-
JUHAMHKH, OTITHKU,aTOMHOU H
SIEPHON (PUBHKY;

- METOJIbI TEOPETUYECKOTO U
IKCIIEPUMEHTAIILHOTO HCCIICIO-
BaHU B (pu3HKe.

Ymemns:

- HCTIONIb30BaTh (PU3HUECKHUE 3a-
KOHBI [P aHAJTIN3€ U PEIICHUH
npobemM npodeccruoHanTbHON
JESTEIILHOCTH.

Braoemy:

- METO/IaMU TOCTPOEHHUS MaTe-
MaTHUYECKON MOJIETH TUTTOBBIX
pod)eCCHOHANIBHBIX 3314 U CO-
JepKaTeIbHON MHTEePIPETallun
MOJIyYEHHBIX PE3yIbTaTOB;

- METOJaMH TPOBEACHUS (PU3HU-
YECKUX HM3MEpEeHMId, MeToJaMu
KOPPEKTHOM OILIEHKH MOTPENIHO-
CTel mpu mpoBeAcHUU (usznye-
CKOT'O KCIIEPUMEHTA.

3HaeT OCHOBHBIE OIpeene-
HUSI, €IUHUIBI U3MEPEHUS U
3aKOHBI CJIEAYIOUINX pa3fe-
JIOB TAHHOW TUCITUTLINHBL:
MOJICKYyJIsipHas pu3nuka u
TEPMOJUHAMUKA, DIIEKTPH-
YECTBO M MarHeTusM, husu-
Ka KoJieOaHH# U BOJIH, BOJI-
HOBas ONTHKA. 3HAET PU3H-
YeCKUE MPUOOPHI U METOIBI
n3MepeHus HU3NIECKUX Be-
JINYMH. 3HAaeT OCHOBBI TE€O-
PUH TOTPEUTHOCTEN.

YMeeT peniath TUIIOBBIE 3a-
Jla4u TI0 pa3fesiaM: MOJICKY-
nsipHas GU3UKa U TEPMOJIH-
HaMUKa, JJIEKTPUIECTBO U
MarsLeTusMm, gusnka xKonebda-
HUH ¥ BOJH, BOJTHOBAsI OTITH-
Ka. YMeeT NpOBOJUTh U
TUTAHUPOBATH (PU3HUECKUI
AKCIEPUMEHT. MOXKeT mpo-
aHAIIM3UPOBATH PE3YIIbTATHI
SKCIIEPUMEHTA U C/IETaTh
BbIBOIBI. [IpoBoaMT cTaTu-
CTHYECKYIO0 00pabOTKy pe-
3yJIBTaTOB IKCIIEPUMEHTA.

Bnaneer HaBBIKAMH OIIHCA-
HUS (U3NYECKUX SIBICHUN U
pelIeHrs TUTIOBBIX 3ajay.
Bnaneer HaBBIKAMH DKC-
ITyaTamnuy mpuOopoB u 000-
pynoBanusi. ChopMHpPOBaHEI
HaBBIKM 00pabOTKH M WH-
TepIpeTaIuu pe3yJbTaToB
m3mepenuit. CriocobeH
IIOJIb3YSICh HAYYHOU U CIIpa-
BOYHOM JIUTEPATYpOU OCBO-
WUTb HOBbIE 3HAHUS.
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10. CnocobGHOCTh  IKCILTya-
TUPOBAaTh  CpEICTBAa MpHEMA,
XpaHeHHs,  TPAHCIIOPTHPOBKH,
OUMCTKH, KOHTPOJISI KadecTBa,
BBIJIAYM M 3alPaBKH BO3IYIITHBIX
CYyJIOB roprode-cMa304HbIMU
(TTIK-20)

3namo:

- OCHOBHBIE TIOHSTHSI, 3aKOHBI 1
MOJIENIN MEXAHUKH, JIEKTpHUe-
CTBa M MarHeTHU3Ma, KojieOaHHit
Y BOJIH, KBaHTOBOH (pU3MKH, MO-
JEKYJISIpHON (PU3BHUKU U TEPMO-
JUHAMUKH, ONTHKH, aTOMHON U
SAIEPHON (HUBHKH.

Ymemy:

- UCTIIOJIB30BaTh (PU3NUECKUE 3a-
KOHBI TIPU aHAIM3E U PEIICHUHN
po0sieM pohecCuOHATBLHOM
NeSITeITbHOCTH,

- OCYIIECTBIIATH B 00IIIEM BUIE
OILICHKY BO3/ICHCTBHUS aBHAIIHOH-
HO-TPaHCIIOPTHOT'O MTPOU3BO/ICT-
Ba Ha OKPYKAIOMIYIO CPEIy C
Y4ETOM Crieun (UK TPUPOIHO-
KJIMMAaTUYECKUX YCIIOBHIA.

Braoemp:

- METOJaMH TPOBEACHUS (PU3HU-
YECKHX W3MEPEHUH, MEeTOJaMH
KOPPEKTHOH OIIEHKU TOTPENTHO-
cTel mpu TpoBeACHUHN (pusnye-
CKOT'O KCIIEPUMEHTA.

3HaeT OCHOBHBIE OIpeene-
HUS, IMHULBI U3MEPEHUS U
3aKOHBI CJIEAYIOUIUX pa3fe-
JIOB JAHHOM TUCLUTUIMHBL:
MeXaHHKa, MOJIEKYJIsIpHas
¢u3nKa U TepMOAMHAMUKA,
AJIEKTPUYECTBO U MarHe-
TU3M. 3HaeT (pu3nYecKue
MPUOOPHI K METOIBI U3MEPE-
HUS QU3UYECKUX BEITHUHUH.

MoxxeT npoaHaau3upoBaTh

PE3yJIbTaThl KCIIEPUMEHTA U
caenath BeIBOABL. [IpoBoauT
CTaTUCTUYECKYIO 00pabOTKy
PE3YJITaTOB 3KCIIEPUMEHTA.

Bnaneer HaBBIKAMH OIHCA-
HUS (PU3UYECKUX SIBJICHUN U
pelIeHUs TUTIOBBIX 3ajay.
Bnaneer HaBBIKAMH DKC-
IJTyaTamnuy TpudopoB u 000-
pynoBanusi. ChopMHpPOBaHEI
HaBBIKH 00pabOTKH ¥ WH-
TepIpeTaluu pe3yJbTaToB
HW3MEpPEHHUIA.

11. CnocoOGHOCTh U TOTOBHOCTD
OCYILECTBIISAT TPOBEPKY pado-
TOCIIOCOOHOCTH  IKCIUTyaTHUpYye-
Moro obopynoBanus (ITK-25)

3namo:

- OCHOBHBIC TIOHSTHS, 3aKOHBI 1
MOJIETTH MEXaHUKH, DIIEKTPUIC-
CTBa U MarHeTU3Ma, KojieOaHui
Y BOJTH, KBAHTOBOU (DU3HKH, MO-
JCKYISAPHOU (DU3MKHU U TEPMO-
JUHAMHKH, OTITHKU, aTOMHOU 1
SAIEPHOUN (PUBHKU;

- METOJIbI TEOPETUYECKOTO U
IKCIIEPUMEHTAIILHOTO HCCIICIO-
BaHU B (pu3HKe.

3HaeT ¢puznueckue npudopsI
U METOJbI I/I3MepeHI/I5I (1)1/131/1-
YeCKHUX BEJIWYHH. 3HACT OC-
HOBBI TeOpI/II/I HOFpeLHHO-
CTEH.

YMmeeT npoBOIUTH U MJIaHU-
poBaTh (PU3NUECKUH FKCIIe-
pUMeHT. MoXkeT mpoaHaiu-
3UPOBATh PE3yJbTAaThI IKC-
MEepUMEHTa U C/IeIaTh BHIBO-
ael. [IpoBoauT cratucTuye-
CKYI0 00pa0OTKy pe3yJibTa-
TOB SKCIIEPUMEHTA.

Bnaneer HaBBIKAMH DKC-
TTyaTanuy mpuOoOpoB U 000-
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Ymems:

- UCTIIOJIH30BAaTh (PU3NYECKUE 3a-
KOHBI TIPU aHAIM3E U PEIICHUHN
po0sieM pohecCHOHATBLHOM
NeSITETTHHOCTH.

Braoemp:

- METOJaMH TPOBEACHUS (PU3U-
YECKHX W3MEPEHUH, MeTOJaMH
KOPPEKTHOH OIIEHKU TOTPEITHO-
cTel mpu TpoBeACHUH (pusnye-
CKOT'O DKCIIEPUMEHTA.

pynoBanusi. CHopMupOBaHbI
HaBBIKM 00pabOTKM U MH-
TepIpeTaluy pe3yabTaToB
u3Mepenuit. Cnocoben
MOJIB3YSICh HAYYHOU U CIpa-
BOYHOM JINTEPATYypPOU OCBO-
UTh HOBBIE 3HAHMUSL.

12. T OTOBHOCTH OCYHIECTB-
JSATh TIPHEMKY W BBOJA B JKC-
TUTyaTauo OOBEKTOB adpOoIop-
Ta, TEXHOJIOTHYECKOTOo 000py-
JOBaHUA n TEXHNYCCKUX
CpelncTB oOecreyeHus I0JIETOB
(TTK-30)

3uams:

- OCHOBHBIE TTOHATHSI, 3aKOHBI 1
MOJIETH MEXaHHUKH, dJIEKTpHYe-
CTBa M MarHeTHU3Ma, KojieOaHmit
¥ BOJIH, KBAHTOBOW (DPU3UKH, MO-
JEKYJISIpHON (PU3HUKU U TEPMO-
JTMHAMHKH, ONTHKH, aTOMHOU H
SAIEPHON (HUBUKH.

Ymemn:

- UCTIOJB30BaTh (PU3MUECKHE 3a-
KOHBI IIPU aHAJIM3€ U PEIICHUU
npobsemM npodeccruoHanTbHON
JesATEIbHOCTH;

- OCYUIECTBJIATH B 001IEM BUJIE
OLICHKY BO3/ICHCTBUS ABUALIMOH-
HO-TPAHCIIOPTHOT'O IIPOU3BOJICT-
Ba Ha OKPY’KAIOIIYIO CPEy C
y4eToM crietu UK NpupoaHO-
KJINMAaTHUYECKUX YCIIOBHM.

Braoemy:

- MeToJaMH MPOBEACHUS (PU3U-
YECKUX HU3MEPEHUN, METOJaMH
KOPPEKTHON OILIEHKH MOTPENIHO-
CTel NpH NpPOBEICHUU (U3NYe-
CKOI'0 3KCIIEPUMEHTA.

3HaeT OCHOBHBIE OMpeee-
HUS, €IUHULBI U3MEPEHUS U
3aKOHBI CJIEAYIONINX pa3/ie-
JIOB TaHHOM TUCIUIIUHBL:
MEXaHHKa, MOJICKYJIsIpHAS
($hu3MKa U TEPMOIMHAMUKA,
ANEKTPUYECTBO U MarHe-
TU3M. 3HaeT pusnyeckue
puOOpBI U METOJIBI U3MEpE-
HUS PU3HYECKUX BEIIUYHH.

MoxxeT npoaHaau3upoBaTh

PE3yJIbTaThl KCIIEPUMEHTA U
caenath BeIBOABL. [IpoBoauT
CTaTUCTUYECKYIO 00pabOTKy
pE3YJIbTaTOB 3KCIIEPUMEHTA.

Bnaneer HaBBIKAMH OIHCA-
HUs (U3UYECKUX SIBICHUN U
pEIICHUS TUTIOBBIX 3a7a4.
Bnaneet HaBLIKAMU DKC-
IUTyaTaluy npudopoB u 000-
pynoBanusi. CHopMupOBaHbI
HaBBIKM 00pabOTKM U MH-
TepHpeTauu pe3yibTaToB
U3MEPECHUM.
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13. T'oToBHOCTH y4acCTBOBAaTH
B pa3pabOTKe U pean3aiui Me-
pPOIIPHUATHH  TIO  TIOBBIIICHHUIO
3 (HEKTHBHOCTH AESITETHLHOCTU
BO3/YIIHOTO TpaHCIOpTa, obec-
MEYCHUI0 Oe30MacCHOCTH II0JIe-
TOB BO3JIYIIHBIX CY/IOB, oOecrie-
YCHHWIO aBUAIMOHHOW Oe3omac-
HOCTH W TPEIOTBPAIICHUIO aK-
TOB HE3aKOHHOTO BMEIIIATENIbCT-
Ba B JCATEIBHOCTh aBHAIUH,
00ECIIEYEeHNI0 OXpPaHBl  OKpY-
XKarolen cpepl, 00ecreueHnto
kayectBa pabor m ycayr (IIK-
36)

3namo:

- METOIbI TEOPETHUECKOTO U
IKCIEPUMEHTATIBHOTO HCCIIE0-
BaHU B (pu3HKe.

- (hakTOPBI, OTIPEEIAIONINE yC-
TOMYHUBOCTH OUOCHEPHI.

Ymems:

- UCTIIOJIB30BaTh (PU3NYECKUE 3a-
KOHBI TIPU aHAIM3E U PEIICHUN
po0sieM mpohecCuOHATBLHOM
NeSITeITbHOCTH,

- OCYIIECTBIIATH B 00IIIEM BUJIE
OILICHKY BO3/ICHCTBHUS aBHAIIHOH-
HO-TPaHCIIOPTHOT'O MTPOU3BO/ICT-
Ba Ha OKPYKAIOIIYIO CPey C
Y4ETOM Crienn (UK TPUPOIHO-

3HaeT NpUpoAy OCHOBHBIX
¢bu3nUYeCcKuX SIBICHUH, TpU-
YHHBI UX BOBHUKHOBEHHUS U
B3aMMOCBS3U. 3HAET 3aKOHBI
(GU3UKY 1 MaTeMaTHYeCKHe
MOJIETIH OTMCHIBAIOIINE ITH
SBJIEHUS. 3HaeT MaTeMaTu-
YEeCKUE METO/bI PEIICHUS
3aJ1a4, BOZHUKAIOIIUX B IIPO-
1ecce npoQeccuoHanbHON
NesATEeIbHOCTH. 3HaeT (hu3u-
YeCKUE MPUOOPHI U METOIBI
n3MepeHus: GU3NIECKUX Be-
JUYUH. 3HaeT OCHOBBI TEO-
PUH TOTPEUTHOCTEM.

YwMeeT aenarb KOPPEKTHYIO
MOCTAHOBKY (PH3UYECKOM
3aJla4yM, CBA3aHHYIO C U3Y-
yaeMbIM siBieHueM IIpupo-
1. CriocoOeH TpoBeCTH
aHaJIN3 3a/1a4M UCTIONb3YsI
3akoHbI pusuku. [locpencr-
BOM MaTeMaTUYECKUX BbI-
YUCJICHUMN U SKCTIEPUMEH-
TaJbHBIX HAOIIOIEHUH BbI-
SBIISET CBS3H MEXAY hu3u-
YECKUMU SIBJICHUSIMU U BbI-
MOJIHSAET KOJIMYECTBEHHbIE
OLIEHKU (PU3UYECKUX Mapa-
METpPOB, XapaKTEePHU3YIOIIHUX
UICCJIETyEMBIE SIBJICHHUSI.
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KIIMMAaTUYECKUX YCIIOBHIA.
Braoemy:

- METOJIaMU TIOCTPOCHHS MaTe-
MaTHUYECKON MOJIETH TUTIOBBIX
podeCCHOHANIBHBIX 3a]1a4 U CO-
JepKaTeIbHON MHTEPIpeTaliuu
MOJTY9YCHHBIX PE3yJIbTaTOB.

- METOJaMH TPOBEACHUS (PU3U-
YECKHX W3MEPEHUH, MeTOJaMH
KOPPEKTHOH OIIEHKU TOTPEITHO-
cTel mpu TpoBeACHUH (pusnye-
CKOT'O DKCIIEPUMEHTA.

CriocoOeH BBIIBUHYTH HAYyU-
HO 000CHOBaHHYIO THUIIOTE3Y
0 cyTu (PU3UYECKOTO SIBJIC-
HUA.

Bnaneer HaBBIKAMH OIIHCA-
HUSL OCHOBHBIX (PU3MUYECKUX
SIBIICHUY Y HABBIKAMH PEIlle-
HUS TUTOBBIX (PU3UUECKUX
3aga4. Bnageer HaBpIkaMu
AKCIUTyaTaIluy IPUOOPOB 1
obopynoBanus. Chopmupo-
BaHbBI HABBIKK 00Pa0OTKH U
HMHTEpIpETAIMU PE3yIbTaTOB
m3mepenuit. CriocobeH
IIOJIB3YSICh HAY4YHOU U CIIpa-
BOYHOM JIUTEPATYypOU OCBO-
WUTb HOBbIC 3HAHUS.

9.6 TunoBble KOHTPOJIbHBIE 32JaHUA /ISl IPOBEIEHUs] TEKYIIEro KOHTPO-

JAI N l'[pOMG)KyTO‘IHOﬁ aTrTeCTallui MO UTOTaM OCBOCHUA NUCHUIIJINHbBI

9.6.1 Ilpumepsl 0J10K0OB 3a1a4 A NMPOBeAeHUA TeKylUIero KOHTPOJIA ca-

MOCTOSITEJILHOM paﬁoTbl CTYJA€HTA 110 PCIICHUIO TUIIOBBIX 3a1a4

Pasznen 1. Mexanuka

bnox 1

1. TlepByto MOJIOBUHY CBOETO MyTH aBTOMOOMIIb JBUTAJICS CO CKOPOCThIO Vi = 80

KM/4, @ BTOPYIO MOJOBUHY IyTH - CO CKOPOCThIO v, = 40 km/u. KakoBa cpen-

HAA CKOPOCTDH vcp JABUKCHHUA aBTOMOOMIIS?

2. CamoJieT JeTUT OTHOCUTEIIBHO BO3/IyXa CO CKOPOCThIO Vo = 800 kMm/4. Betep

JyeT C 3arajia Ha BOCTOK €O CKOpOCThIO U = 15 M/c. C Kakoi CKOPOCTHIO V ca-

MOJICT 6yz[eT ABUI'aThCA OTHOCHUTCIIbHO 3€MJIN U 1104 KaKHM er'IOM? K MCpPHU-

JIMaHy HaJ0 Jep>KaTh Kypc, YTOOBI IepeMelleHre ObLI0: a) Ha tor; 0) Ha ceBep;
B) Ha 3amaj; I') Ha BOCTOK?
3. Kamenp Opocunu BepTHKaIbHO BBEPX Ha BHICOTY hg = 10M. Uepes kakoe Bpems

t oH ynagacT Ha 3emir0? Ha KaKYyIO BBICOTY h IHOAHHUMETCA KaMCHb, €CJIM Ha-

YaJIbHYIO CKOPOCTh KAMHS YBEJINYUTH BJIBOE?

biok 2

1. Touka ABMXXETCs MO OKPY>KHOCTHU pasnycoM R =2 cMm. 3aBUCUMOCTb IyTH OT

3 3 Ty.n
BpemenHu gaetcs ypasHeHuem s = Ct°, rne C = 0,1 cm/c”. Haiitn HOpManibHOE
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a, Y TAaHTCHLIMAJIBHOE d; YCKOPEHUS TOYKH B MOMEHT, KOT/J[a JIMHENHAs CKO-
poctb Touku v = 0,3 m/c.

2. Haiitu paguyc R Bpaimaromierocs kosneca, €Clid U3BECTHO, YTO JIMHEHHAs CKO-
POCTh Vi TOUKH, JIexKalel Ha 0001, B 2,5 pa3a 00Jibllle JUHEHHON CKOPOCTH
V, TOYKH, JIeKalIEH Ha pacCTOSTHUU T = 5 ¢M OJIMIKE K OCH KoJeca.

3. Komeco paguycom R = 5 cm Bpamaercst Tak, 4T0 3aBUCUMOCTh YIJIa IOBOPOTA
pajyca Koeca OT BpeMEHH JaeTcs ypaBHeHueM @= A + Bt + Ct* + Dt°, rae D
= 1 pax/c’. st ToUeK, JexKalux Ha 060/1e Kojeca, Haii TH H3MEHEHHE TaHTCH-
LMAaJbHOr0 YCKOpeHus Aa; 3a eAMHUILy BPEMEHH.

Paspnen 2. MosekyasipHas pu3nka 1 TEPMOJIMHAMHUKA

biok 1

1. Kakum nomkeH ObITh HAUMEHBIIEH 00beM V 0ajuioHa, BMEIIAOIIEro Maccy m
= 6,4 KT KUCIIOPOJIa, €CIIU €ro CTeHKH npu Temneparype t = 20° C BbIaepku-
BaloT nasieHue p = 15,7 MIla?

2. TlocepenwHe OTKa4aHHOTO U 3aMastHHOTO ¢ 00EMX KOHIIOB KalWUIsApa, pacio-
JIO’KEHHOT'0 TOPU30HTAIBHO, HAXOAUTCS CTONOUK pTYyTH AiuHo# 1 =20 cm. Ec-
JIM KaluJUIsip MOCTaBUTh BEPTUKAIIBHO, TO CTOJIOUK PTYTH NEPEMECTUTCS Ha
Al = 10 cMm. Jlo kakoro JaBJieHHs pg ObUT OTKa4aH Kanmuwuisip? JinHa Karm-

apal =1 wm.
3. Haiitu mmotHOCTH Bogoposaa npu Temmeparype t = 10° C u napinenuu p = 97,3
kl]a.
boxk 2

1. B 3akpbIToM cocyzae oobemoM V = 1 m® HaxomuTest Macca my = 1,6 KT KHCIIO-
pona u Macca my = 0,9 kr Boael. HaiiTu naBneHue p B cocye npu TeMIiepaTy-
pe t =500° C, 3Has, 4TO NpH ATON TeMIEepaType BCs BOJa MPEBpaIaCTCs B
nap.

2. B cocyne Haxomutcst yriekucibii ra3. [lpu HeKoTopoii TeMiepaType CTeneHb
JUCCOLMALIMM MOJIEKYJI YIJIEKHACIIOTO ra3a Ha KUCIOPO/I U OKHUCh YIJIEpo1a
a = 0,25 . Bo ckosbko pa3 JaBieHue B COCYJIe TP 3TUX YCIOBUAX OyIeT
0O0JIBIIIE TOTO JABJIEHUS, KOTOPOE UMENO0 Obl MECTO, €CJIU Obl MOJIEKYJIbI yTJie-
KHCIIOTO ra3a He ObUIN AUCCOLUUPOBAHBI?

3. Kakoe uncino MoJekys n coepKUT eIMHUIIa 00beMa cocy1a MpU TeMIepaType
t = 10° C u gaBiernn p = 1,33-10”° ITa?

Paznen 3. JiaekTpoauHaMHUKA
bioxk 1

1. Kakoii MUHMMAJIBbHBIN 3aps]l q HY>KHO 3aKPENHUTh B HIKHEH TOUKe cepuye-
CKOM TOJIOCTH pasryca R, 4ToOBI B 1MOJI€ TSHKECTH HEOOJIBINON IIApUK MacChl
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M u 3apsaa Q HaxXOAMWIICS B BEPXHEW TOUYKE MOJOCTH B MOJIOKEHUN YCTOMUHUBO-
r0 paBHOBECHS?

2. Hapuc. 1 AA — 3apsxeHHass 6eCKOHEYHAs IIOCKOCTh
U B — OJHOMMEHHO 3apshKEHHBIN 1apuk ¢ Mmaccor m = 0,4
MT U 3apanoM ( = 667 nKun. Cuna HaTsKeHUsl HATH, HA KO-
Topol Bucut mapuk, 7' = 0,49 mH. Haiit moBepXHOCTHYO
MJIOTHOCTH 3apsAJia o Ha TIJIOCKOCTU AA.

3. beckoHeyHO MIMHHBIN TOHKHUA MPOBOHUK PAaBHOMEPHO 3a-
psikeH ¢ muHerHo# TioTHocThIo 10-9 Kn/cm. Haittu Ha-
NPSKEHHOCTD U MOTEHIMAN 3JIEKTPUYECKOTO MOl HAa paccTosiHuM r=10 cM oT
IIPOBO/JIA.

Biok 2

1. Haiiti Hanpsi>KEHHOCTH TOJIS M TOTEHIIMA BO BCEM MPOCTPAHCTBE TOHKOM
chepsl paauyca R, paBHOMepHO 3apsKeHHOM 110 3apsiaa (.

2. ap pagumycom R paBHOMEPHO 3apsiKeH ¢ 00BEMHOMN TUIOTHOCTBIO 3apsija p.
Brruucnure pacnpenenenue noTeHIHana BHyTPY U BHE 1Iapa. 3a HyJEBOM
YpOBEHb OTCYETA MOTEHIIMAIA TPUHITH OECKOHEUHOCTb.

3. beckoHeuHas MIOCKOCTH 3apsKeHa ¢ TTOBEPXHOCTHOM IJIOTHOCTHIO 0. Haiitu
HaIpPSHKEHHOCTh M MOTEHIMAT DJICKTPUUYECKOTO MOJIsl HA PACCTOSHUM I' OT
IJIOCKOCTH.

Pa3znen 4. Dusuka Koj1e0aHUH U BOJIH
bnoxk 1

1. Hanncats ypaBHEHHE TApMOHMYECKOTO KOJIEOATEIbHOTO IBUXKEHUS C aMILIHU-
Tynoi A =5 cm, ecin 3a Bpems t = 1 MuH coBepiiaercs 150 konebanuil 1 Ha-
yanbHas (aza koynedanuii ¢ = m/4. Haueptuth rpaduk 3TOro JBHKEHUS.

2. IuddepenunanbHoe ypaBHEHUE BHIHYKICHHBIX KOJIEOAHUM MPYKUHHOTO Ma-
ATHHUKA, IPOUCXOSALIUX BI0OJIb OCU OX, UMEET BUJ

d?x 1
el + [3 +oo0X ——F (D).
Ha masatHuk aeiictByer HCpI/IO,Z[I/I‘{CCKaH cuia FX = Fycos(lt ¢ nuknnueckon
yactotoi (). Haiitu ammnutyny A n HauaneHy0 Qa3y o YCTAaHOBUBIIUXCS
BBIHY>KJIEHHBIX KOJIeOaHUI MasiTHUKA
X = A cos(Qt + ).
3. HaiiTu ckopocTh ¢ pacipoCTpaHeHUs 3ByKa B ME/IH.

Paszgea 5. OnTtuka

bnoxk 1
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1. B omsite ¢ 3epkaniamMu @peHens paccTosTHUE MEXAY MHUMbBIMU U300paKeHUs-
MU uctouHuka ceera d = 0,5 MM, paccrosinue 110 3kpaHa L = 5 m. B 3enenom
CBETE MOJIYYMJIMCh MHTEP(EPEHLMOHHBIE MOJIOCHI, PACIIONIOKEHHBIE HA pac-
crossHuu | = 5 MM 1pyr oT apyra. Halitu nnuHy BoiHBI? 3€71€HOTO CBETA.

2. YcraHOBKa A moJiydyeHus Kojel HbroTOHa ocBemaercs MOHOXpOMaTH4e-
CKHUM CBETOM, MaJAIOLIUM 10 HOPMaJIM K NTOBEpXHOCTU IuiacTuHKU. Habmrone-
HUE BEIETCS B OTPAXEHHOM CBeTe. Pamnmychl ABYX COCEIHHMX TEMHBIX KOJEIl
paBHbI T = 4,0 MM ¥ 1| = 4,38 mM. Paguyc kpuBu3Hbl IMH3BI R = 6,4 M. Haii-
TH NOPSAIKOBBIE HOMEpPA KOJIEL U JUIMHY BOJIHBI? AJAIOLIErO CBETA.

3. Ha MbUIbHYIO TJIEHKY TagaeT Oelblif CBET MoJ yriioM o = 45° K TOBEepXHOCTH
wiéHky. [lpu xakoil HauMmeHbIei Tonmmae N TUIeHKN OTpaKeHHbBIE JIydu Oy-
OyT okpaieHbl B xentelt et (A = 600 um)? IlokazaTenb mperomiieHus
MBUILHOU BOJIBI N = 1,33.

bioxk 2

1. Haittu xoadduimeHT oTrpakeHuss R e€CTECTBEHHOro CBeTa, IMaJaroIero Ha
crexio (n = 1,54) nmox yriaom ig MOJHOW monspu3anuu. HalTu crenens mosis-
puszaunu P nmyden mpomeamux B CTEKIIO.

2. Haiitu yron iy moJIHOM MOJISIPU3ALUU MIPH OTPAKEHUU CBETAa OT CTEKJIA, MOKa-
3aTeNb MPeJIOMIIEHU KoToporo n = 1,57.

3. Jlyu cBeTa MpoOXOJUT Yepe3 >KUJIKOCTb, HATUTYIO B CTEKIAHHBIN (n = 1,5) co-
Cyl, U oTpaxkaercst OT JHAa. OTpa)X€HHBIN JIyd MOJHOCTHIO MOJSPU30BaH MpHU
MaJICHUs €ro Ha JHO cocyAa Moj yriaoM Ig = 42°37'. HailTu nokaszaTens mpe-
JIOMJICHUS KUAKOCTH. [101 KakuM yTJIOM 1 JOJDKEH MaiaTh Ha THO COCYJIa JIyd
CBeTa, UAYIIUN B ATOW KUIKOCTH, YTOOBI HACTYIHIJIO TIOJITHOE BHYTPEHHEE OT-
paxeHue?

Pa3znen 6. DjeMeHTbI KBAHTOBOI MEXaHMKH M ATOMHOM (PU3MKH

biok 1

1. Kakyto momtHocts N uznyuenus umeet Connie? Mznydenne CosHila cuu-
TaTh OJU3KUM K U3JIY4EHHIO a0COJIFOTHO YepHOTo Tena. TeMmeparypa mo-
BepxHocTu Cosana T = 5800 K.

2. MomHocTh n3nydeHus: abcomotHo yepHoro tena N = 34 kBr. Haiitu Tem-
neparypy T 3Toro tena, €Ciu U3BECTHO, YTO €0 MOBEPXHOCTH S = 0,6 M,

3. JlmameTp BoibGhpaMOBOM CIIMPAIM B dJIeKTpHIecKoi Jammodke d = 0,3 mwm,
nrHa ciimpanu 1 = 5 cm. [Ipu BKIIFOYeHNH TaMTIOYKH B CETh HAIPSHKCHUEM
U =127 B uepe3 namnouky teuet Tok [ = 0,31 A. Haittu temneparypy T
criupanu. CuuTarh, 4TO MO YCTAHOBJIICHUU PABHOBECHS BCE BBIICIIAIONIEECS
B HUTH TEIUIO TEPSAETCS B pe3yibTaTe n3nydeHus. OTHOIICHUE dHEPTreTHYIe-
CKHMX CBETUMOCTEH BoJIb(ppamMa U aOCOFOTHO YEPHOTO TeJa JJis JaHHOU
temmnepatypsl k = 0,31.
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9.6.2 IlpumepHbIii NepevyeHb BOMPOCOB /ISl 3alIIMTHI JIA00OPATOPHBIX padoT

Cemectp 2

JIP Nel Teopus norpemnoctei. [Ipocteiine namepeHus

RN

NGO

9.

Yro Ha3bpIBaeTCA U3MEPEHUEM (PU3NUECKON BETUUMHBI?

Kakoe n3mepenue Ha3pIBaeTCs IPSIMbIM?

Uto Ha3bIBaeTCS ACHCTBUTEIIBHBIM 3HaUCHHEM (DU3UICCKON BEITMUMHBI?

UYrto Ha3bIBaeTCs aOCOMIOTHOM, OTHOCUTEIIBHOM IMOTPEITHOCTRIO n3Mepenus? Ilo-
YeMy BO3HUKAIOT MOTPEIIHOCTA U3MEPEHUI?

Yrto Takoe abCOMOTHAS MOTPEITHOCTH?

Uto TakOo€ OTHOCUTEIIbHAS TOTPEUTHOCTh?

YT0 Takoe NOBEPUTENBHBIN UHTEPBAI?

Kak npou3BoasT OKpyTrieHHEe YUCIOBOIO 3HAUEHHUS CPETHETO apu(hMETUIECKO-
ro?

CxobKO 3HaYaIMX HUQP OCTABISAETCS B OKOHYATEIHHOM 3aMUCH OTPEITHOCTH
pe3yJibTaTa U3MEPEHUS?

10.Kakoe n3MepeHue Ha3bIBaeTCsI KOCBEHHBIM?
11.Kak ompenensieTcsi HOTpeHOCTh Pe3yJIbTaTOB KOCBEHHBIX U3MEPEHUN?

JIP Ne2 Omnpepenenrie MOMEHTa HHEPIUU (HU3HUUECKOTO MasiTHUKA

1.

iAW

Kaxkas usnyeckas BenuunHa sBISIETCS MEPOl HHEPTHOCTH BpalllaTeIbHOM
JBH>)KEHUU TBEPJOTO T€JIa OTHOCUTEIBHO HEMOABUKHOM OCHU?
Cdopmynupyiite Teopemy ['toiirenca — IlItelinepa.

Kakue xonebannsi Ha3pIBAIOT TAPMOHUYECKAMHU?

B geMm cocTout oTimmune GU3NIECKOTO MasTHUKA OT MAaTEMaTHIECKOTO?
JlaiiTe onpesenenre MPUBEICHHON JUIMHBI (PU3HYECKOTO MasTHUKA.

JIP Ne3 OHpCI{CJ’IGHI/IC OTHOICHUA TCINIOCMKOCTH I'a3a IIPpU IIOCTOAHHOM OABJICHHUHA K
TCIIJIOCMKOCTH I'a3a IIPpHU ITOCTOAHHOM o0BeEMeE 110 MCTOOY KHCMaHa-I[GSOpMa

1.

N

o ok

Yto Ha3bIBAETCS TEINIOEMKOCTBIO BellecTBa? Y IeJIbHOM TEIIOEMKOCTBIO? Mo-
JSIPHOU TEIJIOEMKOCTBIO?

Yrto Ha3bIBAETCS UJI€ATbHBIM ra3oM?

ITonyunTe BeIpak€HUE JI1 BHYTPEHHEN YHEPTUM IIPOU3BOJIBHOM MACChI NI€alIb-
HOTO ra3a u OOBSICHUTE U3 YETO CKJIAIbIBACTCS] BHYTPEHHSISI SHEPTUS UACATBHOTO
rasa.

Yewm ompeaensieTcst 4uciao CTETeHed CBOOOIbI CUCTEMBI?

3anumute u chopmynupyite 1-e HayaIo TEPMOTUHAMUKH.

BeIBeuTe BEIpAKEHME U1 MOJIIPHBIX TEIUIOEMKOCTEN MICAIBHOTO I'a3a 4epes
YHUCJIO CTEIIEHEN CBOOOIEI.
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7.

3anummure YPaBHCHHUC I'a30BOI0 COCTOAHUA I N30XOPHOTO, I/1306apHOFO, HN30-
TCPMHUYICCKOI'O U a,Z[I/Ia6aTI/I‘{CCKOFO IMponeccoB U 1-e Hauaino TCPMOANHAMUKHU
AJIA OTUX IIPOLECCOB.

JIP Ned OrnpeneneHue TuHaMHUYECKON BSI3KOCTH aBUAIIMOHHOTO Macia

N =

A

Uto XxapakTepu3yroT JMHAMUYECKAs 1 KHHEMATUYECKasi BA3KOCTH?

Kak 3aBucsT OT TeMIiepaTypbl BI3KOCTH OOJIBIIMHCTBA KUTKOCTEH ?

Kaxoit 6e3pazMepHbiii KOMIUIEKC OMPEAeIIAeT XapakTep 00TeKaHus TBEPOTO Te-
JIa JKUJIKOCTBIO?

Hanumvre u nosicHuTe BelpakeHue s criibl CTOKCa U CHIIbI ApXUMeEa.
Kakue cuibl JeHCTBYIOT Ha MIAPUK, MAJA0IINI B BsI3KoM xuakoctu? Kak stu
CHJIBI CBSI3aHBI MEXKIY CO00 B CIydae YCTaHOBUBIIETOCS ABHKSHHUS?

[Touemy u3 pacu€ToB CIEAYET UCKIIOUUTH JAHHBIC, IOJYUYCHHBIE B ClIy4ae Mmaje-
HHUS IIapUKa C MPUJIUIIINMHA K HEMY ITy3bIpbKaMH BO3/1yxa?

Bnusitor 1u pa3zmepsl cocyaa, B KOTOPOM HaAXOAUTCA JKUAKOCTh, HA BEJIMYUHY
CHUJIbI COITPOTUBIICHUS TPEHUIO, ICMCTBYIOLIEH Ha TEIO, IBUKYIIEECS B 3TOU
xunkoctu? Ecnu na, To nouemy?

Cemectp 3

JIP No5 OmnpeneneHue ropu30HTaAIBHON COCTABISAIONICH HATPSKEHHOCTH MarHUTHOTO
1oJIst 3eMJI

1.

W

o o

Kakum 06pa3oM MOKHO U3MEPUTH BEPTUKAIBHYIO COCTABIISIONLYI0 MAarHUTHOTO
1oJIst 3€MJIM C IIOMOLIBIO TaHI'€HC-rajgbBaHoMeTpa? HyKHO JIn H3MEHUTH €ro
KOHCTPYKIIMIO U KaK 3TO CAenaTh?

Yro XxapaKkTepHu3yrT BEKTOpa MAarHUTHOM MHAYKIMHU U HAIPSHKEHHOCTH
MAarHUTHOTO MOJISl ¥ KaKOBa 3aBUCUMOCTb MEKy HUMH?

[IpuMeHuUTh paBuiIO OypaBUMKa IJIs ONPEEICHUS HallPaBICHUs] MarHUTHBIX
ITOJIEN IPSIMOTO U KPYTOBOTO TOKA.

CdopmymuposaTs u 3anucath 3akoH bro-Capapa-Jlammaca.

BrIBecTH HANpPS)KEHHOCTh MArHUTHOTO MOJISI IPSIMOTO TOKA KOHEUHBIX Pa3MEPOB.
BriBecTH Hanps)K€HHOCTh MArHUTHOTO T10JISI HA OCH U B LIEHTPE KPYTrOBOTO TOKA.

JIP Ne6 Ompezenenrie yAelbHOTrO 3apsiia dJIeKTpoHa

=

ok w

Yemy paBHa 10 BEJIMUMHE U HanpaBiieHUto cuia Jlopenna?

KakoBa TpaekTopus ABWKYILEHCS 3apsSKEHHON YaCcTULbL, ABUXKYLIeHcs: 1) mo
HaIIPaBJIEHUIO MarHUTHOTO MOJISL; 2) MEPIEHIUKYISIPHO MarHUTHOMY TOJIIO; 3)
1o yriioM 30° K MAarHUTHOMY IIOJIKO.

Kak HaiiTu aOCOMIOTHBIN 3apsij AJEKTPOHA, 3Hasl €ro yAEIbHBIN 3apsa?

BeiBecTu pacueTHyto (popMyIty s OTIpEAETICHUs YAEIBHOTO 3apsiia AIEKTPOHa.
Onuiurre METO, MPUMEHSAEMBIN B JaHHOHM padote. Kakue enie cylecTByoT Me-
TOJABI ONPEICTCHUS YIETBHOT0 3apsiaa?
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JIP Ne7 Omnpenenenrie pOKYCHOTO PACCTOSIHUS JIMH3BI

1. Jaiite ompejeneHue ONTUYECKOU OCH, (DOKATBHOM MIIOCKOCTH U TJIaBHBIX (POKY-
COB JIMH3BL.

2. Tlpu xkakux yCIoBUSX CUCTEMA U3 COOMPAIOIIEH U paccerBaroIIeH JIMH3 OyIeT

JaBaTh JICCTBUTEIILHOE U300paKeHHE?

JUis Kakux Jgydeil npumeHuma Gopmysa JIUH3bI?

B ueM 3akmrogaeTcs siBIeHUE XpOMaTHIECKOM abeppalnu, ceprudeckoii abep-

pauuu?

JIist Kako# 11e MPUMEHSIFOTCS TTPH PoTOrpadupoOBaHUM CBETODHIBTPHI?

6. OnuimmTe METOAUKY U3MEpeHUs (POKYCHOTO PACCTOSHUS JIJISl pacCeUBAIOIEH
JIUH3BI.

/. Tlokaxxute, 4TO €CJIM PACCTOSHUE MEXIY 00BEKTOM M KpaHOM IpeBbIiacT 4F,
TO U300paK€HUE HA IKPAHE MOKET OBITH MOIYYEHO MPHU ABYX Pa3IUUHbIX MOJIO-
YKEHUSIX JINH3BI.

B~ w

o1

JIP Ne8 VccnenoBaHue CBOMCTB MOJSIPU30BAHHOTO CBETA

1. Kakue cBETOBBIE JIy4H HA3bIBAIOT: &) ECTECTBEHHBIMU; 0) MOJISIPU30BAaHHBIMHU; B)
YaCTUYHO TOJIIPU30BAHHBIMU? T') TUIOCKO-TIOJISIPU30BAHHBIMU; 1) SJUTUITHYECKU
MOJISIPU30BAHHBIMU; B) MOJISIPU30BAHHBIMU IO KPYTy?

2. Kakyro Benn4iHY Ha3bIBaIOT CTENEHbBIO MOJISIPU3aliK CBETOBOTO ay4a? Yemy

paBHa CTENEHb MOJIIPU3ALUU: a) ECTECTBEHHOTI'O JIy4a; 0) MI0CKO-

MOJISIPU30BAHHOTO JTy4a?

Kaxoit npubop Ha3bIBaeTCs MOJISAPU3ATOPOM, aHATUZATOPOM?

N3o0pa3zute pacnoyioeHue JIydeil B caydae MmojydeHust miocKo-

MOJIIPU30BAHHOTO CBETA MPU OTPAXKEHUHU OT IUAJIEKTpUKa. Kakoil u3 smydyen B

ATOM CXeMe: a) ECTECTBEHHBIN; 0) YaCTHYHO MOJIIPU30BAHHBIN; B) TIIIOCKO-

MOJISIPU30BaHHBIN?

5. Chopmynupyiite 3akoH bprocrepa. [Ipyn kakoM COOTHOIIIEHUH yTII0OB MaACHUS U
MIPEJIOMJIEHUSI CBETOBOTO JIy4ya HaOJt01aeTcs MOJIHAs NOJSpU3alysl CBETa MpU
OTPAXXEHUU OT JUAJIEKTpHUKa?

6. B dem 3akitouaercs sIBICHUE JBOMHOTO JIyUEPETOMIICHHS U KaK OHO OOBSICHS-
etcsi? Kakoe HanpaBiieHHEe B KpUCTAJI€ HA3bIBAETCSl ONTHUYECKOW OChIO?

7. Chopmynupyiite 3akoH Masroca.

B~ w

9.6.3 Ilpumep TecTa /sl MPOBEPKH YCBOEHHUSI CTYJEHTOM JIEKIMOHHOIO
mMaTepuaJa

Tect mo pasnmeny «DIeKTpoauHAMHKaY (KaKI0€ 3aJaHUE TECTa OLICHHWBAETCS Ha
0,5 6amoB. MakcHMallbHOE KOJUYECTBO 0aLIOB — 8):

JlaHa cucTeMa TOYeYHBIX 3apsJI0B B BAKyyMe H 3aMKHYTbIe IOBepXHOcTH S1, S, u S;. ITorok | 1: moBepxHocTh S)
BEKTOPA HANPSZKEHHOCTH YIEKTPOCTATHYECKOTO MOJISl OMuYeH Om Hyisa Yepes. .. 2: MOBEPXHOCTH S
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3: moBepxHocTH S; M S
4: NoOBEepXHOCTH S3

3-2

Ha pucyHke nmoxka3aHbl 9KBUNOTeHIHAIbHbIE JUHIUH CHCTEMBI 3apsi/IOB M 3HAYeHHs moTennuana | 1.2
Ha HUX. BeKTOp HANPSKEHHOCTH JJIEKTPUYECKOr0 MO B TOYKe A OPMEHTHPOBAH B HampasJie- | 2.4
HUM... 3.3
2 4.1
’#.--"‘_“-n. 1 A 3 ,"--_--"h.\
” —— M m——— LN
-—— % N\ £
r - ,-,--.:h\\ \ 4 ,,f,-.\-.. ~ A
I ! f’/""“‘\“ i 1 el TN A
L} a
{ { 11 s432 2 O 1' ii:é j) } }
5y 1
il | e r
~ - ~ - | N - s
Rt Y N
ITosie co3naHo GecKOHEYHOIl PABHOMEPHO 3apsIKEHHOH IJIOCKOCTHIO C NMOBEPXHOCTHOW MIoTHO- | 1: A -1
CTBHIO 3aps/ia —G. YKaKUTe HANPaBJeHHE BEKTOPA rPa/ineHTa MOTEHI[HAJIA B TOUKe A. 2:A-2
1 3:A-4
: 4:A-3
=0 1
4 A
2
3
]
i
1
DJleKTpHYeCcKoe MoJie CO34aH0 OAUHAKOBbIMH N0 BeJIMYHHE TOUEYHbIMU 3aPS/IaMM 1 M (3. 1.1
2 2.4
19, 9, 1 3.2
@ 9, £ 4.3
a - a 3
4
Ecau 1= + Q, 2= - 4, a2 pacCcTOsIHHE MeXKIy 3apsiaMH H OT (; 10 Touyku C paBHO a, TO BEKTOP
HANPSZKEHHOCTH 1M0Jis B TOUKe C OpHEHTHPOBAH B HANPABJIEHHH. ..
IMoTeHnMAIBLHBIA XapaKTep JIEKTPOCTATHYECKOTO IOJIsI OTpaxeH B ¢GopMy- — f BdS
Jnax... S
=q(p1 — ¢2)

o1 > WP

S~ & Tl &
I
S
m
o

3-6

B aJiekTpHUecKkoM moJsie IMI0CKOro KOHIeHcaTopa IepeMelaercs 3apsii +q B HalpaBJieHHH, yKa- | 1. mMoJIoKATeIbHA
3aHHOM CTPEJIKOM. 2. paBHA HYJIIO




Torna padora cuJji nojist Ha yuactke AB...

3. oTpHnaTebHA

3-7

Ha pucyHke mpeacTaBjieHa 3aBHCHMOCTD IUIOTHOCTH TOKA j, MPOTeKAa0UIero B npoBoauukax 1 u 2, ot Hanps-

KEHHOCTH dJ1eKTpUYeckoro nois E.

joyeneay 1
20
15 5
10 >
5 - RS N,
2 4 51 8 E. ycnea.

OTHolIeHue YAeJbHbIX HpOBO).IHMOCTeﬁ ITHUX 3JIEMECHTOB 61/02 PaBHO ...

A o
F N
~
=

3-8

BoabTamnepHasi XapaKkTepHCTHKA AaKTUBHBIX 3JIEMEHTOB 1enu 1 u 2 mpecTaBjieHa HA PUCYHKe.
L mA4 .
i 1
20 i
H
15 i i
1
10 £ 2
5 i
i
10 20 30 40 U,B
Ha sy1emenTe 1 npu Toke 15 MA Bbl1eJisieTcsi MOIIHOCTD ...

1. 0,45 BT
2. 15 Bt

3. 0,30 Br
4. 450 Bt

3-9

OTHOCHUTEIBHO CTaTHYCCKUX 1: Crarnyeckre MarHUTHBIC TIOJIS SIBJISIFOTCSI TOTCHIIMATEHBIMHU.

MarHUATHBIX TTOJICH CIipaBeJIn- 2: MarauTHoe 1oJie He COBCpHIACT pa6OTLI HaJ ABMKYITUMHUCH IJICKTPUICCKUMU 3apsaJaMU.

BBl YTBEPXKIACHUA: 3: CuoBbIC JTMHHH MAarHUTHOTO TOJIST SIBJISTFOTCS 3aMKHYTBIMU.

3-10

Ha pucyHke n300pakeHbl CEUSHUS ABYX NapauUlebHBIX NMPSIMOIMHEHHBIX JIUHHBIX NTPOBOJHHUKOB C IIPOTUBOIIO-

JI0)KHO HATIPABICHHBIMHI TOKaMH, TipiaeM J;=2J,. Uanykuus & MarHHTHOTO TIOJIS paBHA HyIO B HEKOTOPOiT TOU-
K€ UHTEpBaia. ...

I I I,
0 | ®
a ~ b | ¢ d

oo o
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MarHuTHOE 110J1€ CO3JaHO JIBYMs NapalIe]bHbIMK AJIMHHBIMHU NIPOBOJHUKAMU ¢ ToKamH 1; u I, pacnonoxenHbiMu | 1: BHU3
— 2: BBepx
TepIeHMKYIAPHO I0ckocTH yeprexa. Eciu 1;=21,, 1o Bekrop B umaykiim pesynsrupyromero mons B touke A | 3: Bipaso
HAIpAaBIICH. .. 4: BneBo
"9‘ oy ®
a ¥ a
I L
B 0AHOPOAHOM MarHUTHOM IOJIC Ha TOPU30HTAJIbHBINA MMPOBOJHUK C TOKOM, HAIPaBICHHBIM BIIPaBO, AcicTByeT | 1. BIpaBo
cuna Amrepa, HalpaBJICHHas MEPIEHIMKYIAPHO IUIOCKOCTH PUCYHKa OT Habmoparesns. IIpu sToM jauHMM Mar- | 2. BIEBO
HMTHOM MHAYKIMH HOJISL HALIPABJICHBI ... 3. BHU3
- 4. BBepx
T —»7
—a
@F
Ha pucyHke yka3aHbl TPaeKTOPUH 3apsHKEHHBIX YACTHL, MMEIOIUX OJAMHAKOBYIO CKOPOCTb M BJIETAIOIMX B ofHO- | 1:q=0
POJIHOE MarHUTHOE 110JIe, MEPICHIUKYIAPHOE INIOCKOCTH YepTrexa. [1pu 5ToM Juist gacTip! 2 ... 2:q4>0
3 3:gq<0
C)

3-14

Ha pucyHke mpescTaBieHa 3aBHCUMOCTh MAaTHUTHOTO MTOTOKA, TPOHHU3BIBAIOIETO HEKOTOPBII 3aMKHYTBI KOHTYp, OT
BpeMmeHH. DJIC HHIYKIUU B KOHTYpE HE BO3HUKAET Ha HHTEpPBAJe. ..

@, Bé

4+

U
[ I

ooOwmw>»m

3-15

Ha pucynke moka3aH JIJIMHHBIA TPOBOJHUK C TOKOM, OKOJIO
KOTOPOT'0 HaXOIHUTCsI HeOOIIbILAs TPOBOIAIAS paMKa.
I —

[

4 3
IIpn BBIKIIOUEHHH B NMPOBOAHHMKE TOKA 3aJaHHOTO HampaBiie-
HHS, B PaMKe ...

1. BO3HUKHET MHAYKIMOHHBIN TOK B HanpasjieHuu 4-3-2-1
2. HHIYKIIHOHHOTO TOKA HE BO3HUKACT
3. BO3HHMKHET MHAYKLUHOHHBII TOK B Hampasienuu 1-2-3-4

3-16

Wuanykrusrocts pamku L = 40 mI'n. Ecim 3a Bpemst At =0,1 ¢ cuna Toka B pamke yBeanmamnack Ha Al = 0,2 A, to | 1. 8 MB

OJIC camouHIyKIuY, HaBeJEHHAS B PAMKE, PABHA ... 2.80 MB
3.8B
4.0,8B
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9.6.4 KoHTpo/ibHbIE BONPOCHI MPOMEKYTOYHOH ATTECTAUMH IO UTOram

OCBOECHMS TUCIHUILIHHBI
Ilepeuens eonpocoe k 3auemy ¢ oueHKo

MexaHuka

1. OCHOBHbIE TTOHATHSI KHUHEMATUKH MOCTYNATEIbHOTO JIBUKEHUS: CKO-
pPOCTh, YCKOPEHUE, TPACKTOPUS, ITyTh, HEHTP Macc. CUCTEMbI KOOPAUHAT.

2. BpamarensHoe nauxenue. lleHTpocTpeMuTenbHOE (HOPMAaIBHOE)
YCKOPEHHE, YIII0Bas CKOPOCTh, YIIIOBOE YCKOPEHUE, PAINyC KPUBU3HBI.

3. Jnnamuka. MatepuanbHas Touka. Cuna. Macca. Umnynbc. UHepiu-
albHBIE CUCTEMBI OTCUETA. 3aKOHBI HbrOTOHA.

4. I1-oi1 3akon HproToHa. 3aKOH cCOXpaHEHUsI UMITYJIbCA.

5. PeakTuBHOE NBM)KEHUE. YPaBHEHUE JIBUKECHUS TEJa C NMEPEMEHHOU
MacCOH.

6. bnusko- u nanpHONEWCTBYIOMME CHiibl. Cuibl TpeHusi. Cuiibl yIipy-
TOCTH. 3aKOH BCEMUPHOTO TATOTEHUSI.

1. KocMmuueckne cKopocTH.

8. PaGota. Kunetuueckas v moTeHIMaIbHasi YJHEPTUU. 3aKOH COXpaHe-
HUSI MEXaHUYECKOW SHEPTUU.

Q. [eHnTpanbHblil yap.

10. OCHOBHOM 3aKOH JAMHAMHUKa BpallaTeJIbHOTO ABUXEHUS. MOMEHT
cuibl. MoMeHT umnynbsca. MomeHT naepunu. Teopema [roiirenca-llrennepa.

11. Kunernueckas sHEpIrus BpallaroIIerocs Tea.

12, 3aKOH COXpAaHEHUSI MOMEHTA UMIYJIbca. [ MpOoCKoOII.

13. [Mapmonunyeckue koseOaHUsT U UX TapaMeTphbl. YpaBHEHUs Koyeba-
HUN MPYKUHHOTO, MATEMATUYECKOTO U (PU3NYECKOTO MAITHUKOB.

14. CoOcTBeHHBIE U BBIHYXKJECHHBIE KoJeOaHus. 3aTyxaromue Koseba-
Hus. Pe3onanc.

15. IIpuanun otHocutenbHOCTH ['anmunes. Iloctymartel cnenuanibHON
TEOPUU OTHOCUTEIBLHOCTH.

16. [IpeoOpazoBanus Jlopenna. OTHOCUTENBHOCTh PACCTOSHUM U TPO-
MEXYTKOB BPEMEHHU.

17. CBs13b Macchl U SHEPIUH.

TepMmoanHaMuka

18. N3omporiecchl. 3aKOHBI UEATBHBIX Ta30B

19. MonekynsipHO-KMHETUUECKass Teopus (OCHOBHBIC IOJIOXKEHUS). 3a-
KOH ABorajipo. YpaBHenue Kinaneripona-Knaysuyca.

20. Pacnpenenenne MakcBeiia MoOJIEKYJ IO ckopocTsaM. CpenHsisi CKo-
pocTh. CpeHss KBaJpaTUiHAasl CKOPOCTb.

21, bapomerpuueckas popmyna. Pactipenenenue bonpimana.

22. Hubdysus. Bayrpennee Tpenue. TenmonmpoBOAHOCTb. Y paBHEHUS
JUJIS1 OITUCAHUSI 3THX MPOLECCOB.

23. Tennoémkocts 1 €€ Buapl. Dopmyna Maiiepa.

24, [TepBo€e HauanO TEPMOJIUHAMUKH.
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25. Anunabatudeckuii mporecc. @opmyna Ilyaccona. PabGora B m30- m
annabaTUYeCcKuX Mpoleccax.

26. MouiekynsipHO-KUHETHYECKass Teopusl TermoéMKocTu. CTeneHu cBo-
OO/IbI.

217. Kpyrogsie nponeccesl. [ukn Kapho.

28. Craructudeckuit cmbici s3uTponuu. @opmyna Knaysuyca.

29. Bropoe Hauano TepMOIUHAMUKHY.

30. Peanpnbie ra3el. M3orepmbl OHaproca. YpaBHeHue Ban-nep-
Baansbca.

31. Oddexr dxoynsa-Tomcona. CxmxeHNE ra3oB.

32. Kunkoctu. [ToBepxHocTHOe HaTsxeHue. @opmyina Jlamnaca.

33. Crtpoenne TBEPIBIX TeNI. DHEPTUS MOJEKYIN rasa, )KUIKOCTH U TBEP-
JI0TO TeJa.

Hepetteub 60NPOCO6 K IK3AMEHY

DJIEKTPOIMHAMUKA

3akoH KynoHa.

Hanps>k€HHOCTb 3JIEKTPUUECKOTO MOJIS.

DnekTpuueckoe noje. HanpsxeHHocTs moJs.

[IpyHUIMI CyNEepIIO3ULIUHU JIEKTPUIECKUX TTOJIEH.

[Torok HanpspkeHHoctH. Teopema Octporpaackoro—Il'aycca ans

AJIEKTPOCTATUYECKOTO NOJIS B BAKyyMe.

6. Pabora, coBepiiaemasi cujlaMH 3JIEKTPOCTATUYECKOTO MOJISI IPU Iepe-
MEILEHUHU B HEM 3JIEKTPUYECKOI0 3apsija.

. IloTeHnman 3JIeKTpOCTaTUYECKOTO MOJIS.

8. Ilpumeps! npumenenus teopembl Octporpaackoro—I'aycca k pacuery

DJIEKTPOCTATUYECKUX I10JIEM B BAKyyMe.
9. JlunonbHBIE MOMEHTHI MOJIEKYJ AUJICKTPHUKA.

GhonE

\l

10.  Tlomspuzanus JUAJIEKTPUKOB.

11.  Teopema Octporpaackoro—Iaycca . mIs 3JIEKTPOCTATUYECKOTO
TOJIsl B Cpejie.

12.  VcnoBus i 3IEKTPOCTATHUUECKOTO IOJIS HA TpaHUIIE pasjaena
WU30TPOMHBIX AUIIEKTPUIECKUX CPE]I.

13. [IpoBOOHMKM B 3IEKTPOCTATUUECKOM IIOJIE.

14. DIJIEKTPOEMKOCTh YEAUHEHHOTO MPOBOJHHKA.

15. Bzaumuas emkocth. KoHaeHCATOPHI.

16. DHeprus 3apsHKEHHOTO MPOBOJIHUKA U 3JIEKTPUUECKOTO MOJIS.

17. [ToHsiTHE 00 2JIEKTPUUESCKOM TOKE.

18. Cuna v IIO0THOCTH TOKA.

19. OCHOBBI KJIACCUYECKON 3JIEKTPOHHOW TEOPUH SIECKTPOIPOBOIHO-
CTH METAJIJIOB.

20.  CTOpOHHHE CHUIIBI.

21. 3akonbl Oma u Jlxoyns—Jlenna.

22.  Ilpasuna Kupxroda.
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23.  3akonsl snekTponnza Papanes, DIEKTpOIUTHYECKAs IHCCOLIHA-
Ul

24. ATOMHOCTH 3JIEKTPUUYECKHUX 3aPSI0B.

25. DIIEKTPOJIUTHYECKAs MPOBOJAUMOCTD KUIKOCTEH.

26. DJIEKTPONPOBOJHOCTH T'a30B.

27. [ToHsiTHE O pa3IUUYHBIX TUIIAX TA30BOTO pa3psijaa.

28. HekoTopsie cBeneHus o mia3me.

29.  Maruutnas uaaykius. Cuna Jlopenua.

30.  3akon Ammepa.

31. 3akon buo—CaBapa—IJlamiaca.

32. Hekotopsle npocTenne npuMepbl MAarHUTHBIX MOJIEW B BAKYYME.

33. MarnutHo€ B3auMOJIEMCTBHE MPOBOAHUKOB ¢ Tokamu. KoHTyp ¢
TOKOM B MarHUTHOM TIOJI€.

34.  3aKoH MOJHOTO TOKA JJIT MAarHUTHOTO TIOJISI B BAKyyMe.

35. Marnutsaeii notok. Teopema Octporpaackoro—I'aycca mist mar-
HHUTHOTO TIOJISI.

36. PabGota mepemernieHus MPOBOJHHUKA C TOKOM B MOCTOSTHHOM Mar-
HHUTHOM TIOJI€.

37.  JIBmkeHHUE 3apsHKEHHBIX YACTHI] B TOCTOSHHOM MarHUTHOM ITIOJIE.

38.  SBnenme Xoina.

39. VY nenbHbId 3apsaa yacTuil. Macc-CneKTpoMeTpus.

40. VYckopurenu 3apsiKEHHbBIX YaCTHII.

41.  Mar"auTHble MOMEHTHI 3JICKTPOHOB U aTOMOB.

42.  ATOM B MarHuTHOM TIOJI€.

43.  JIluamarHeTUKH W MapamMarHeTHKU B MAarHUTHOM TIOJIE.

44, MarsuTtHoe 1noJie B BEIIECTBE.

45. DeppOMATHETUKH.

46.  YcioBus 111 MArHATHOTO TIOJIS HA TPaHUIIE pa3jelia u30TPOITHBIX
cpea. MarHuTHbIE LIETH.

47, OCHOBHOM 3aKOH 3JE€KTPOMAarHUTHON MHIYKIUH.

48.  SIBmeHme caMOWHIYKITWH.

49, B3aumnuast uHayKIus.

50. DHeprusi MarHUTHOTO TOJiE B HEPEPPOMArHUTHOW H30TPOIMHOMN
cpene.

51.  3akoH coXxpaHEHHUs SHEPTHHU MJIsI MAarHUTHOrO Tojisi B Hedeppo-
MarHuTHOM cpejie.

52. OO0mas xapakTeprucTuKa Teopur Makcperia.

53. [lepBoe ypaBHeHHe MakcBeia.

54, Toxk cmemenus. Bropoe ypaBaenne Makcgeiuia.

55. Tperbe u yeTBepTOe ypaBHeHUs1 MakcBea.

56. [Tonnas cucrema ypaBHeHu MakcBenna i 3JIEKTPOMAarHUTHOTO
TOJISI.

KoneGanus 1 BOJTHBI
57.'apMoHHYecKue KojieOaHusl.
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58.MexaHuuyeckre rapMOHUYECKHE KOIeOaHusl.

59.CBo0OOAHBIE TAPMOHUYECKHE KOJICOAHUS B DJIEKTPUUYECKOM KoJjieOaTesb-
HOM KOHTYpE.

60.CnoxeHue rapMOHUYECKUX KOJIeOaHUM.

61.3aryxaromue KojaeOaHusl.

62.BrIHyX/I€HHBIE MEXaHUYECKHUE KOJIeOaHusl.

63.BriHyXI€HHBIE JIEKTPUUECKUE KOJICOAHMS.

64.1IpoonpHBIC U IONIEPEYHBIE BOJHBI B YIIPYTOU Cpejie.

65.YpaBHeHue Oeryiel BOJIHBI.

66.®Da30Basi CKOPOCTb U FHEPTHUS YIIPYTHUX BOJIH.

67.IIpuHuKI cyneprno3uiy BoJIH. [ pynmnoBas CKOPOCTb.

68.Unrepdepentiusa BoaH. CTOSUME BOJHBI.

69.2ddexT Jlomepa B akyCcTUKE.

70.CBolicTBa DJIEKTPOMArHUTHBIX BOJIH.

71.2Heprus 371eKTPOMArHUTHBIX BOJIH.

72.V3nyueHue 3IeKTPOMarHUTHBIX BOJH.

73.1Ikana 31eKTPOMarHUTHBIX BOJIH.

74.0TpaxkeHue W MPEIOMIICHHE JEKTPOMArHUTHBIX BOJH Ha TPAaHULE Pa3-
Jiena ABYX AUAJICKTPUUECKUX CPe.

75.9¢ddexT Jlomnepa aJist 3€KTPOMarHUTHBIX BOJIH.

OnTuka

76.3aK0H MPSAMOJIMHEWHOTO PACcTIPOCTPAHEHHsI CBETa. 3aKOH HE3aBUCHUMOCTHU
CBETOBBIX Jy4Yed. 3aKOH OTPAaKE€HHs CBETA. 3aKOH INPEJIOMIICHUS CBETA.
3akoH 00patuMocTH CBETOBBbIX Jiyue. [lokazarens npenomienus. [lon-
HOE BHYTPEHHEE OTPaKEHUE.

/7. Teopust UICTEUEHHUSI, BOJTHOBAsI TEOPHUs. 3aBUCUMOCTh MEXIY MTOKa3aTeIeM
MIPEJIOMIIEHUS M CKOPOCTBIO CBETA B BEIIECTBE.

78.I1punuun ®epma. OnTudeckas AJIMHA My TH.

79.CkopocTtb cBeTa. ActpoHoMUYeckue Haomonenus Pémepa. Onpenenenue
CKopocTH cBeTa mo abdepparuu cBeta bpemmu. Onbit ®uzo. OnbiT Oyko
1 ®u3o. OnbiT MaiikenbcoHa.

80.CaeToBoi1 moTOK. DYHKITNS BHIHOCTH.

81.DoToMeTpruUYECKHUE BEIUYUHBI U UX CAUHUIIBI.

82.0OcHOBHBIC TIOHATHS U OMpeIeTeHUS (TOMOIICHTPUYECKUM MyYOK,; aCTHUT-
MaTH4YeCcKasi Pa3sHOCTh; TOUYEYHOE WJIM CTUTMATHUECKOe H300paKeHHE;
JNEHCTBUTENIbHOE U MHHUMOE H300pa)KeHHsI; CONMPSKEHHbIE TOUKH; IPO-
CTPaHCTBO MPEAMETOB U MPOCTPAHCTBO U300paKEHU).

83.llentpupoBanHas ontudeckas cuctema. Pokycwl. DoKalbHBIE MIIOCKO-
ctu. JInneliHoe yBennueHue. | TaBHbIe TOYKHU U TJIABHBIC TIOCKOCTH. O1-
trueckas cuna. Dopmyna Herotona.

84.1IpononpHoE yBenudeHHE. YTIIOoBoe yBennueHue. CBsI3b MEXIY JIMHEH-
HBIM, TTPOJIOJIBLHBIM U YTJIOBBIM YBEJIWYCHUSIMU.

85.Cnoxxenue onTuueckux cucteM. OnTHUeckas cCHCTeMa CyMMapHOHW CHcC-
TeMbl. POpMyJIa KapAMHAIBHBIX INIOCKOCTEW CYyMMapHOU CUCTEMBI.
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86.[1penomnenne Ha cdepuueckoir moBepxHOCcTH. [lapakcuanbHble Ty4u.
Teopema Jlarpanxa-I enbMrosbia.

87.JIunza. ToHkas auH3A.

88.TlorpemntHoctu ontudeckux cucteM. OnTuyeckue mpuoopHI.

89.CseroBas BoyiHa. IHTEHCUBHOCTH cBeTa. CBA3b MEXKY MUHTEHCUBHOCTBIO
CBETA U aMIUIMTYJIOW CBETOBOU BOJIHBI.

90.Unrepdepennusa cBeToBbIX BOJH. [IpomomkurensHOCTh 1yra BosiH. On-
TUYECKasl pa3HOCTh Xoa. 3epkasia Openernd. bunpuszma Openers.

91.MnTepdepeHnrss MHOTHMX BOJIH. BekTopHas auarpamma. YCIOBHUS IS
IJIaBHBIX MAKCUMYMOB U UHTEP(EPEHIINOHHBIX MUHUMYMOB.

92.1Tpunnun ['tolirenca — @penens.

93.30ub1 Openens. O60CHOBaHNUE C TOYKH 3PEHUS BOJTHOBOW ONTHUKH 3aKOHA
IPSIMOJIMHEMHOTO PacIpOCTPaHEHUsI CBETA.

94. ludpaxmust OpeHens oT MPOCTEHIINX TPETPa.

95. ludpakumst Opaynrodepa OT METH U Ha KPYTIIOM OTBEPCTHH.

96.ludpakiroHHas peneTKa.

97. lndpakumst Ha TPOCTPAHCTBEHHON PEIIETKE.

98.T onorpadwus.

99. lucniepcus cera. HopManbHas 1 aHOManbHAS TUCIICPCHU.

100. TI'pynmoBasi CKOPOCTb.

101. Krnaccuueckas 3J€KTpOHHAS TEOPUS AUCTIEPCUM CBETA.

102. Tlornomenue cBeta. 3akoH byrepa-Jlambepra. 3akon bepa.

103. Paccesnue cBera. PaccesHue B MyTHBIX cpemax. PaneeBckoe pac-
CesiHUE.

104. Tllonspuzanus cBeTa NpU OTPAXKEHUH M NPEIOMJICHUU Ha TPAaHULE
pazzena AByX AMDIEKTPUUECKUX Cpe.

105. /IBoitHOE MyuernpenoMicHuE.

106. HuTtepdepenius NOIIPU30BAHHOTO CBETA.

107. MHckyccTBeHHas ONTUYECKasi aHU30TPOIIH.

108.  Bparmenue miockocTH nosisipuzanuu. 3akoH buo.

109. TemmoBoe uznyuenue. 3akoH Kupxroda.

110. 3axonsl Credana—bonbimana u Buna.

111. ®opmyua [1nanka.

KBanToBas dhusnka

112.  ®otosddext, ero Buasl. @opmyna DitHiureiHa s hotorddekra.

113.  ®otonsl ux 3Heprus u umnyisc. DPpdext Komnrona.

114. Omsit Jlebenena. /laBnenue cera.

115.  JlnuHa BonHbI Ae bpoiis.

116. [Ipunnun HeonpeaenéHHocTH [ eiizenOepra.

117. BousnoBas ¢yHkuus u e€ pusznueckuit cmpici. YpaBHenue [lpeaun-
repa.

118. TyHHenbHBIN 3PHEKT. DIEKTPOH B MOTEHIUATBHON SME.

119. Mogens atoma Tomcona. OnwiT Pesepdopna. [Tnanerapuas moaenn
aToma.
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120. Toctynarsl bopa. BeiBon cepuanbhoii hopmynsl. @opmyna bansme-
pa a7 CIeKTpa BOAOPO/A.

121. CrnonTaHHO€ M BBIHYXKJEHHOE H3inydeHue. [IpuHuun paboTel saze-
POB.

122. Bunas! nazepos. [IpuHumn paboThl Teinii-HEOHOBOTO, PYOMHOBOTO U
MOJTYTIPOBOTHUKOBOTO JIA3€POB.

Anepuas pusuka.
123. EctecTBeHHass paguoakTHUBHOCTh U €€ 3akoHOMepHOCTH. llpaBuna
cMmerneHus. YpaBHeHus anbda- u 6eta-pacnana. [lepuon momypacnaza.
124.  Peakuuu neneHus u cunresa. [ledext maccol u sHeprus cBsizu. Kpu-
TUYecKasi Macca.

125. DnemeHTapHBIC YACTHIIHI.

126. Vonwusupyromye HU3Iy4YeHHS M MX XapakTepucTuku. Kocmuueckue
Jy4Hd, UX COCTaB U XapaKTECPUCTHKH.

10 Metoanyeckune peKOMEHAALMHU JIs1 00y4AKOIIMXCS 10 OCBOEHHUIO AMC-
HUNJIHHBI

N3yuyenne mucuuiuinHbl «PU3MKa» OPraHU3yeTcsi B BUJE JICKUWW, MPaKTAYE-
CKHMX 3aHSTUH, TAOOpAaTOPHBIX PabOT U caMOCTOATENbHON paboThl. [IpomomkuTens-
HOCTh M3Y4YE€HUsS NUCIMIUIMHBI — JIBa CEMECTpa. YPOBEHb U KA4eCTBO 3HAHMM, 00Y-
YaIOMIUXCS OLIEHUBAIOTCS TI0 Pe3yJIbTaTaM BXOJAHOTO KOHTPOJISA, TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIlMU M0 UTOTaM OCBOEHUS JUCIUIUIMHBI B
BHU/JIE 3a4€Ta C OLICHKOM M 9K3aMEHa.

Jlexyus — ocHOBHAsi popMa CUCTEMATUYECKOTO, MTOCIEI0BATEILHOTO YCTHOTO U3~
JIO)KEHUsI yuyeOHOro marepuaina. UreHue JEeKUUH, Kak MpaBuio, OCYIIECTBIISIETCS
HauOoJiee MpodhecCHOHANBHO TOJATOTOBIEHHBIMU MPENOAaBaTeNIIMH YHUBEPCUTETA.
OCHOBHBIMM 33J]a4aMH JICKIUH SBJISIOTCS:

— O3HaKOMJIEHHE 00YyYalolUXCs ¢ LEIMHU, 33JJa4aMi U CTPYKTYpOH U3yyaeMou Juc-
LUIUIMHBL, €€ MECTOM B CUCTEME HAYK M CBS3SIMU C IPYTUMHU JTUCUUILIIMHAMU;

— U3JI0)KEHHE KOMIUJIEKCA OCHOBHBIX HAyUYHBIX MOHSTHH, 3aKOHOB, METOJIOB, MPUH-
ITUTIOB TAHHOU JUCITUTUTNHBL;

Jlekiuu MOTHUBHPYIOT OOYYalOMErocss Ha CaMOCTOSITEIbHBIM TMOUCK W M3yYCHHE
HAyYHOHW U CHEIUATBHOU JTUTEPATYPHI U APYTUX UCTOYHUKOB MO TEMaM JTUCIIUILIAHEI,
OPUCHTHUPYIOT Ha BBISIBICHHUE, (HOPMYIUPOBAHHE W HCCIEIOBAHUE HaWOOJIEEe aKTy-
aJIbHBIX BOIMPOCOB M MpobiieM (U3UKH. 3HAUUMBIM (PaKTOPOM IOJHOLIEHHOHN M ILIO-
JOTBOPHOHM pabOThl 00YyYaloOmIErocsl Ha JICKIIUU SIBJISIETCS KyJbTypa BEIEHUS KOH-
cnekra. Ciymas JEKUUI0, HEOOXOJUMO HAy4YUThCA BBIIEIATH W (DUKCUPOBATH €€
KITIOYEBBIE MOMEHTHI, 3alMChIBas UX 0OJiee YETKO U BBIACIAS KaKHM-TTHOO CIIOCOO0OM
u3 obmiero tekcra. Kpome Toro, HEOOX0AMMO HAYYUTHCA J€NIaTh MMOHATHBIC J1Jis 00Y-
YArOMIETOCs] COKPAICHHS TPU 3alMCH TEKCTa JIEKIIMA U CTPEMHUTHCSI OCBOUTH OBICT-
PYIO MaHepy MMchMa U pyOpUKaIlio MaTepHana.
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Ipaxmuueckue 3anamus 1o qucuUIuiiHe « OU3UKa» MPOBOJSATCS B COOTBETCTBUU
C Y4eOHO-TEMATUYECKUM IUIAHOM IO OTAENbHBIM rpymnmnaM. Llenp npaktuyeckux 3a-
HATUHN — 3aKpENUTh TEOPETUUECKNUE 3HAHUS, [TOJIyUEHHbIE CTYICHTAaMH Ha JIEKLIUAX U
B PE3yJbTaTe CaMOCTOSTEIBHOIO M3YYEHHs COOTBETCTBYIOIIMX Pa3/I€OB PEKOMEH-
JyEMOH JIUTEpaTyphl, a TaKKe NPUOOPECTH HadallbHblE MPAKTUYECKUE HABBIKM aHa-
Ju3a HaOJIIoJaeMbIX (PU3UYECKUX SBJICHUH.

Tembl MpakTHUUECKUX 3aHATHM 3apaHee COOOIIAOTCS 00ydYarolMMCs Ui TOTO,
YTOOBI OHM MMEIU BO3MOKHOCTH MOATOTOBUTHCA U MPOpabOTaTh COOTBETCTBYIOLIHE
TEOPETUYECKHE BOIPOCH! AUCUHUIUIMHBL. B Hadane KaKAoro MmpakTUYECKOrO 3aHSTHS
IpenoAaBaTesib KPaTKO JOBOAUT J0 OOYyYaromIMXCs LENb U 33/1a4d 3aHATUS U CO00-
1aeT 00y4yarouMMCsl OCHOBHBIE 3aKOHBI HEOOXOAUMBIE Ui PEUICHHs 3a/1a4 Ha 3aHs-
THUU.

B pamkax mpakTH4ecKOro 3aHsATHs OO0ydarolrecs peuiaroT 3aaud U pa3ouparoT
IPAKTUYECKUE 33/1a4d CaMOCTOSITENIbHO WM NP oMol npenogasatens. [Ipenona-
BaTellb BBICTYNAET B POJIM KOHCYJIBTAHTA, OCYIIECTBISET KOHTPOJIb IOJTY4YEHHBIX
00y4aromuMucs pe3yabTaToB.

B paMmkax mpakTHMUeCKOro 3aHSATHS MOTYT ObITh IPOBEJEHBI: CIyILIAHUE U 00CYXK-
JI€HUE TOKJIAJI0B, YCTHBIN OIPOC, TECTUPOBAHUE.

OTtcyTcTBHE OOYYAIOIIMXCS HA 3aHATHSIX WJIM UX HEAKTHBHOE y4acTUE Ha HUX
MOJKET OBbITh KOMIIEHCUPOBAHO CaMOCTOSTEIbHBIM BBIOJIHEHUEM JONOJHUTEIBHBIX
3aJJaHUi U MIPeICTaBICHUEM UX Ha MPOBEPKY MPEIOIaBaTeIIo.

Jlabopamopuvie pabomel IPU3BaHbl Pa3BUTh HABBIKH AKCIIEPUMEHTAIbHOU (U3U-
YECKOW JAESATeNbHOCTH OOYYaloIIMXCs, a TaKKe 3aKpenuTh (U3MUECKHUE 3HAHUS
ONbITHBIM TyTEM. B mporiecce 1abopaTopHbIX paboT CTYAEHTH MPOBOJIAT CAMOCTOSI-
TEIbHOE O3HAKOMJICHHE C TEOpHEil, Jiexalled B OCHOBE HM3y4yaeMOTrO SIBJICHHUS HC-
noJib3ysl MeToindeckue nocoous. Ha 3anstusix maboparopHbie paboThl MPOBOJAATCS B
IPUCYTCTBUM IPENOJABATENS], KOHTPOJHUPYIOIIETO MPOLECC UX MPOBEACHUS U KOH-
CyIbTHpYIOIIETro cTyaeHToB. [lo pesynpTaram mpoBeAcHHS pPAOOT CTyIACHTAMHU
odopmisieTcss OTUET U MPOBOAUTCS €ro 3ammTa. B mporecce 3ammTel 0T4€Ta 10 JIa-
OoparopHoii paboTe mpernoaaBaTesh IPOBEPSET 3HAHUE OCHOBHBIX 3aKOHOB, Ha KOTO-
pBIX OasupyeTcsl M3ydaBlleecs SBICHHE, a TaK)Ke MPAaBHIIBHOCTh M CaMOCTOSITEIb-
HOCTb HAIlUCAHUE OTUYETA.

Llenbto camocmoamenvhoti pabomsl 00ydarOIUXCSl NP U3YYEHUH HACTOSILEH
y4eOHOW AMCUMIIUHBI SBJSIETCS BBHIPAOOTKA MMM HABBIKOB pPabOTHI ¢ HAYYHOW H
yueOHOU JTUTEepaTypoil, a TAaKKE pa3BUTHE Y OOyUaAIOLIUXCSI YCTOMYUBBIX CIIOCOOHO-
CTeH K CaMOCTOSITEIbHOMY M3yU€HHUI0 U 00paboTKe MOTyYeHHONU HH(OpMaLIUK.

B mpornecce camocrosiTenbHOM paboThl 00yYaromuiicss AOKEH BOCIPUHUMATD,
OCMBICJIMBATh U YTIIyOJISATh MOJIydaeMyto HH(OPMaLIKIO, pelIaTh MpakTUIeCKue 3aja-
YH, TIOJrOTaBIMBATh JOKJIAIbI, BEIIOIHATH JOMAIIHUE 3aJjaHusl, OBJIaJeBaTh mpodec-
CHOHAJIbHO HEOOXOOUMBIMM HaBblkaMu. CamocTtosiTenibHas paboTa oOydaromerocs
BECbMa MHOT000pa3Ha u cojepkarenbHa. OHa BKIIOYAET CIAEAYIOUINE BUIbI 3aHATHI:
— CaMOCTOSITENIbHBIM 1MOoAOOp, H3yYeHUE, KOHCIIEKTHMPOBAaHHWE, aHaIU3 Yy4eOHO-
METOMYECKON U HAyYHOU JIUTEPATyphl, HEPUOANUECKUX HAYUHBIX U3/IaHUH,
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—HWHJIMBUIyaJbHAsI TBOpUYECKash paboTa MO OCMBICICHHUIO COOpaHHOW WHGOpPMAIINH,
MIPOBEJCHUIO CPABHUTEIBHOIO aHAIM3a U CUHTE3a MAaTEPUAJIOB, MMOJYYEHHBIX U3 pa3-
HBIX UCTOYHUKOB, HHTEPIIPETAIMU MH(HOPMALINH, BHIITOIHEHUE IOMAITHUX 3a/IaHH;
— 3aBEPIIAIONINI 3TaN CaMOCTOSTENBHOM pabOThl — MOATOTOBKA K C/Iaue SK3aMeHa 0
JVCLUIUIMHE, TIPEANOJararas HHTErpauio U CUCTEMAaTH3alHI0 BCEX MOJTYyUYEHHBIX
MIPU U3YUYEHUH YIECOHOUN AUCITUTIIINHBI 3HAHUH.

[To ITonoxkeHnr0 O CaMOCTOSATENbHOW PaboTe CTYACHTOB YHHUBEPCHUTETA CO-
Jep’)KaHue BHEAYAUTOPHOW CaAMOCTOSTEILHON PaOOTHI JUIsl M3YUYCHUS MUCIUTLTAHBI
«Du3nKa» MOXKET ObITh PEKOMEH/IOBAHO B COOTBETCTBUU CO CIEAYIOIIMMH €€ BUIA-
MU, pa3/IeJICHHBIMH 110 LI€JIEBOMY MPU3HAKY:

a) I OBJIaJICHUS 3HAHUSIMU
- yTeHUe TekcTa (yueOHuKa, TePBOMCTOYHUKA, TOTIOJHUTEILHON IUTEPATYPHI);
- COCTABJICHUE IIJIaHA TEKCTA;
- KOHCIIEKTUPOBAHUE TEKCTA;
- paboTa co CJIOBapsIMU U CITPAaBOYHUKAMU;
- paboTa ¢ AIEKTPOHHBIMU MH(GOPMAIIMOHHBIMU pecypcaMu U MHGOPMAIIMOHHOMN Te-
JIEKOMMYHUKAIIMOHHOU ceTh MIHTepHeT u 1p.;
0) JUTsl 3aKperIeHUs] U CUCTeMaTU3alluy 3HaAHU:
- paboTa ¢ KOHCIIEKTOM JIEKIMHU (00paboTKa TeKCTa);
-paboTa Haja yuyeOHBIM MaTepuasioM (yueOHMKa, MEPBOUCTOYHHUKA, JOMOJHUTEIHHON
JUTEPATYPBI);
- COCTABJICHUE IIJIaHA Y TE3UCOB OTBETA;
- cOCTaBJieHHE aThOOMOB, TAOJIUII, CXEM JIJIsl CUCTEMATU3AINK YIYEOHOT0 MaTepuraa,;
- OTBETHI HA KOHTPOJIbHBIE BOMPOCHI;
MOATOTOBKA TE€3UCOB COOOIIEHNH K BRICTYIUICHHIO HA TIPAKTUIECKOM 3aHSATUH;
- IOJArOTOBKA K CAAa4e 3a4eTa u ap.;
B) 111 (pOpMUPOBAHUS YMEHHUI 1 HABBIKOB:
- peuieHue GU3MUECKUX 3a/1a4;
-MPOEKTUPOBAHUE U MOJIETUPOBAHHE PA3HBIX BUIOB M KOMIIOHEHTOB MPOQeccuo-
HaJIbHOU JEATEJIbHOCTH.

B npouecce nzyuenns nucuuninibl «Ou3nkay BaXKHO MOCTOSIHHO MOMOJIHATh
U pACIIMPATh CBOM 3HaHUs. V3ydeHne peKOMEHI0OBAHHOW JTUTEPATyphl U IPYTUX UC-
TOYHMKOB MH(MOPMAIMH SBISETCS BAXKHOM COCTABHOM YaCThIO BOCHPUATHS U YCBOE-
HUS HOBBIX 3HaHWK. Kpome TOro, HEOOXOIUMO OTMETUTh, YTO, B OMPEIACICHHOM
CMBICIIE, KAUECTBEHHBII YPOBEHb BCEM CAMOCTOSTENBHOW paboOThl 00ydYaromerocs
OIIPENEIISIETCS YPOBHEM CaAMOKOHTPOJIS.

Texyuuit KOHTPOJIb 3HAHUN CTYJEHTOB OCYIIECTBIIETCS B CIEIYIOMNX hopMax:
- 110 UTOraM pabOThI HA MPAKTHYECKUX 3aHATHUSX,
- UTOTY TECTUPOBAHMUS,
- BBITIOJIHEHHE JITAOOPATOPHBIX PabOT.
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Pabouas mporpaMma IHCUMIUIMHBEI pa3paboTaHa B COOTBETCTBHU ¢
TpebosanuamMu  OI'OC  BIIO mo HampaBneHwio moarotosku 162700
«OKCIITyaTalus a3poTOpPTOB ¥ 0GECIIeUeH e ONETOB BO3AYIIHBIX CyL0B.

[Iporpamma paccMOTpeHa M YTBepXKI€Ha Ha 3acefaHum kadelapnl Ne 5
«DU3NKU ¥ XUMHAH))

[Tporoxoin Ne 6, ot «15» despans 2019 roxa.

PazpaboTumnku:

K.}.-M.H. ”W Tumodeen B.H.

YueHas cmeneHs, yueHoe 36anue, Qamunua u UHUYUANs! paspabomuukos

3aBeqyromui Kapenpoit No S« DU3UKA U XUMUN»

a.d.-M.H., mpodeccop W%[ ApOyzos B.U.

YueHas cmenemy, yueHoe 36anue, d)a/y/nu;z U UHUYUANbL 3a6e0yIowe2o Kagpeopoi

IIporpamma cormacoBaHa:
PyxoBonmutens OITOIT

K.T.H., Konuxosa E.B.

(yuenas cmenens, yuenoe seanve, pamunus u unuybno: pykosooumens OIO[)

Ilporpamma omobpeHa Ha 3acemaHuu Y4eGHO-METONMYECKOTO COBETA
YuusepcuteTa 16 anpens 2019 roga, npotokon Ne 6.



