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1 llesn ocBOeHUST JUCIUIIJIMHBI

HensiMmu OCBOEHUA AUCHUIUIMHBI «PU3MKa» SBISAOTCA: (OPMHPOBAHUE Y
CTYJICHTOB COBPEMEHHOI0 €CTECTBEHHOHAYYHOTO MHUPOBO33PEHHUS, OCBOCHHE HMH
COBPEMEHHOI'0 CTWJISI (PU3NYECKOrO MBIIIJICHUS, BbIpA0OTKAa HaBBIKOB HCIIOJIb30BAHUS
(byHIaMEHTaNbHBIX 3aKOHOB, TEOPUHN KJIACCUYECKOM U COBPEMEHHOM (PU3MKH, a TakkKe
METOJIOB (PU3MUECKOr0 HCCIEAOBAaHUS KaK OCHOBBI CHCTEMbI MpodhecCHoHaIbHOM
JESITEIbHOCTH.

3apayaMu JUCUUIUIMHBI SABIISIFOTCS:

~M3Y4YEHUE OCHOBHBIX (PU3NYECKUX SIBJICHUN;

—oBNaJicHue  (PyHIAMEHTAIbHBIMU  MOHITUSAMM, 3aKOHAMH U TEOPUSMHU
KJIACCUYECKOM U COBpEMEHHOW (U3MKM, a TakkKe MEeToAaMH IPaKTUYECKOro
NPUWIOKEHUS (PU3NUECKUX 3HAHU;

~(dopMupoBaHre (PHUIUUYECKOIO MBIIUIEHUS U OCHOB €CTECTBEHHOHAYYHOM
KapTUHBI MUDA;

- OBJIQJICHHE TIPHUEMaMH U METOJAaMU PELICHUS KOHKPETHBIX MPAKTHUYECKHUX 3aad
U3 Pa3HBIX 001acTeil Pu3nKH.

CryneHtsl, u3ydaroumue QU3UKY, JOJKHBI 3HAaTh OCHOBBI MaTeMaTHYECKOIO
aHanu3a, JMHEHHOHN anreOpbl, TPUTOHOMETPUHU, TUPHEPEHIIUATBHOTO U UHTETPAIbHOTO
VCYUCIICHHUS.

JucuuniauHa oOecnedrnBaeT MOATOTOBKY BBIIMYCKHHMKA K CIEIYIOIIMM BHJIaM
po(heCcCUOHATIBHON €A TEIBHOCTH
— BKCIUTyaTallMOHHO-TEXHOJIOTHYECKAs 1€SITEIbHOCTD;
— OpraHU3alMOHHO-YIPABIECHYECKAs 1E€ATEIbHOCTD.

2 Mecro mucuuninnel B cTrpykrype OIIOITI BO

Jucnumnaa «dusnka» npeacTaBisieT cOO0H JUCIUIUIMHY, OTHOCSIITYIOCS K
0a30BOM YaCTH MaTeMaTHYECKOTO U €CTECTBEHHOI'O IIUKJIA JTUCIIATIINH.

JuctumnHa «Pu3uka» 0a3upyeTcs Ha pe3ynbrarax 00ydeHuUs, TOTyICHHBIX TIPH
M3YUYCHUHU JUCITUTIIAH: « XAMUSD».

Huctunmuaa  «®u3uka»  gBiasgeTcs  oOecneuuBamIied s JUCHHIUIHH:
«MexaHukay, «IIEKTPOTEXHUKA», «DNEKTPOHUKA», «MeTposorus, CTanaapTuzanus 1
ceprudukanus», «MaTepruaioBeieHue U TEXHOJIOTHSI KOHCTPYKITMOHHBIX MAaTEPHUAIOBY,
«KoHcTpyKums " AKCILTyaTalus BO3IYIIIHBIX CyJI0B», «be3omacHoCTh
KUBHEICATSIILHOCTHY,  «MexaHuzamusi M aBTOMAaTH3alusl  TEXHOJOTHMYSCKHUX
MPOIIECCOB», «DIEKTPOCBETOTEXHUYECKOE OOECIeueHrne TIOJIETOBY, «ABHAITMOHHAS
AIEKTPOCBS3bY, «PammorexHudeckoe obecrieueHne IMoaeToBy, «IIpon3BoacTBeHHAS
0€30MacCHOCTBY,.

JucnumuinHa u3y4aeTcs BO 2-OM U 3-€M CEMECTpPax.



3 Komnerenuuu oOyuyawierocsi, ¢opmupyemble B pe3y/jbTaTe OCBOEHHA
AUCHUTTHHBI

[Iporiecc ocBoenust aucuuruinHbl «®dusnka» HampaBieH Ha (QopMupoBaHUE
CHEAYIOIINX KOMIIETCHITUH:

Ne n/m [Iepeuens u xox [lepedens UIAHUPYEMBIX PE3YJIBTATOB
KOMIETCHIIUH 00y4eHus 10 AUCLUILINHE
1. Cnoco6HOCTD MPOBOJIUTH | 3HAMb:
JIOKA3aTeJIbCTBA  YTBEPKIACHUM  KakK | - METOABI TEOPETUYECKOTO U
COCTaBJIAIOLIEH KOTHUTHBHOMU U | DKCIIEPUMEHTAJIbHOTO UCCIIEIOBaHUS B

xoMmyHuKatuBHOU QyHKImu (OK-39) | pusmke.

Ymemo:

- CIOJIB30BAaTh (PU3NYECKUE 3aKOHBI IIPH
aHaJIM3€ U peleHuu IpodiemM
npogecCuOHANbHOMN eSTETbHOCTH.

Bnaoemys:

- METOJIaMU IIOCTPOCHUSI MaTEMaTHYECKON
MO/JIENI TUITOBBIX NMPO(ECCHOHABHBIX 3a1a4
U COZIECpKATEIIbHON HHTEPIPETALINN
IIOJIyYEHHBIX PE3yJIbTATOB.

2. Bnagenue meronamMu aHainu3a U CUHTE3a | 3HAMb:
u3y4aeMbIX siBieHuid U nporeccoB (OK- | - OCHOBHBIE MATEMaTHIECKHE METO IBI
40) pereHust mpodeCCHOHATIBHBIX 3a71a4;

- METOJIbl TEOPETUYECKOTO U
IKCIIEPUMEHTAIHLHOTO UCCIICIOBAHUS B
buzuke.

Ymemos:

- IPUMEHATh MaTEMaTHYEeCKUE METO/BI IPU
pEIIeHUH THUITOBBIX MPO(ECCHOHATBHBIX
3a/1a4;

- pemIaTh TUIOBBIE 33/1a4H 110 OCHOBHBIM
paznenam Kypca (PU3UKH, UCTIONB3YSI METOIbI
MaTeMaTH4eCKOro aHaIIN3a;

- UCTIOJIb30BaTh (PU3MUECKHE 3aKOHBI TPH
aHaJIM3€e M PELICHUH MPodIeM
npoecCHOHATBLHON AEATEbHOCTH.

Bnaoemo:

- METOJIaMU TTOCTPOCHHUS MAaTEMaTHUECKON
MO/JICJTH TUITOBBIX TIPO(ECCHOHATBHBIX 3a/1a4
U COJIepKaTeIbHOM UHTEepIpeTaluu
MOJIY9€HHBIX PE3yJIbTATOB.

- METOJIaMHU TIPOBEJICHUS (PU3NUECKUX
U3MEPEHH, METO/IJaMi KOPPEKTHOM OIICHKU
MOTPEIIHOCTEH NP MPOBEACHUN
(hU3HUECKOTO IKCTICPUMEHTA.




CriocoOHOCTh U TOTOBHOCTh OCO3HABaTh
pOJIb €CTECTBEHHBIX HAyK B Pa3BUTHU
HayKH, TeXHUKH U TexHonoruu (OK-41)

3namo:

- OCHOBHBIE ITIOHATHS, 3aKOHBI U MOJIEIIN
MEXaHHKH, 3JIEKTPUYECTBA U MAarHETU3MA,
KoJIeOaHMI1 ¥ BOJIH, KBAHTOBOU (DM3UKH,
MOJIEKYJISIPHOU (PU3UKU U TEPMOJAUHAMUKH,
OTITUKH, ATOMHOU U SIACPHON (PHU3HKH;

Ymemo:

- ICIOJIB30BAaTh (PM3NYECKUE 3aKOHBI IIPH
aHaJIM3€ U PeLeHUuH NpodIemM
npogecCHOHANTbHON eSTETbHOCTH.

Bnaoems:

- METOJIJaMU NIOCTPOCHUSI MaTEMaTHYECKON
MO/JIENI TUITOBBIX MPO(EeCCHOHATBHBIX 3a/1a4
U COJIEPKAaTEIIbHON MHTEPIPETALINT
IIOJIyYE€HHBIX PE3YJIbTaTOB;

- METOJaMHU IIPOBEACHUS (PU3HUECKUX
WU3MEPEHHM, METOAAMH KOPPEKTHON OLIEHKH
MOTPEIIHOCTEN ITPU MPOBENECHUN
(U3MYECKOro SKCIEPUMEHTA.

CriocoOHOCTh u TOTOBHOCTH
HCIIOJIB30BATh OCHOBHEIE 3aKOHBI
CCTCCTBGHHOHayLIHBIX JOUCIHUIIIINH B
po(heCCHOHATTBLHOM JIEATEIILHOCTH,
OPUMEHATh METOAbl MaTeMaTH4YeCKOTo
aHajau3a u MO/ICITUPOBAHUS,
TEOPETUICCKOTO 51
IKCIIEPUMEHTAIHLHOTO HCCIIEN0BaHUSA
(OK-42)

3namo:

- (u3uveckre OCHOBBI MEXaHUKU;

- OCHOBHBIC TTOHSTHS, 3aKOHBI U MOJICIIN
MEXaHUKH, SJICKTPUIECTBA M MarHeTU3Ma,
KoJIeOaHMI U BOJH, KBAHTOBOUN (DU3UKH,
MOJICKYJISIPHOM (PU3UKH U TEPMOJIUHAMUKH,
OINTUKH, aTOMHOH U siA€pHON (DU3UKY;

- MaTeMaTH4eCKHe MOJIETH MPOCTEUIITNX
CHCTEM U TIPOIECCOB B €CTECTBO3SHAHUH U
TEXHUKE,

- OCHOBHBIE MAaTEeMaTUUYCCKHE METObI
penieHus mpodecCuOHATBHBIX 3a1a4;

- METOJIbI TEOPETUYECKOTO H
AKCIIEPUMEHTAJILHOT'O UCCIICIOBAHUS B
¢busuke.

Ymemos:

- yIOTPEOIIATh MATEMAaTUYECKYIO CHMBOJIUKY
TS BBIPQKCHHSI KOJTMUECTBEHHBIX H
KaueCTBEHHBIX OTHOIICHHH OOBEKTOB;

- IPUMEHSATh MaTEMaTUYECKUE METOIbI ITPH
PELICHUY TUTIOBBIX MPOGECCHOHATBHBIX
3amad;

- pelIaTh TUIIOBBIC 33/1a4H 110 OCHOBHBIM
paznenam Kypca (GU3UKH, UCIIOIb3YS METOIbI
MaTeMaTHYeCKOro aHaAIIN3a,;

- UCTIOJIb30BATh (PU3MUECKUE 3aKOHBI IPH
aHaJM3e U PELICHUH PoOIeM
npodeccuoHanbHOM e TeNIbHOCTH.




Bnaoemsy:

- METOJaMU ITIOCTPOEHUs MAaTEMATUYECKOU
MOJIETTH TUTIOBBIX MPO(ECCHOHATBHBIX 3a1a4
U COZIepKATEIIbHON NHTEPIPETALINN
IIOJIyYEHHBIX PE3yJIbTATOB;

- METOJaMHU POBEACHUS (PU3HMUECKUX
W3MEPEHMH, METOJaMU KOPPEKTHOW OLIEHKHU
HOTPEIIHOCTEN IPU NTPOBEIECHUU
(U3NYECKOr0 SKCIIEPUMEHTA.

Bnanenne KyJbTypOH
npodecCHOHATLHON 0e30MacHOCTH,
CTIIOCOOHOCTBIO UACHTU(HUIIIPOBATH

OITACHOCTH W OIIEHUBATh PUCKH B cepe
cBoeii mpodeccuonanproit (IMK-11)

3namo:

- OCHOBHBIE TIOHSTUS, 3aKOHBI U MOJIETN
MEXaHUKH, YIEKTPUIECTBA U MATHETU3MA,
Kosie0aHUM 1 BOJIH, KBAaHTOBOW (pU3HKH,
MOJIEKYJIIPHOU (PU3UKU U TEPMOJIUHAMUKH,
OIITUKH, aTOMHOU U SIIEPHON (DU3HKH.

Ymemn:

- ICIOJIB30BaTh (PU3NYECKUE 3aKOHBI IIPH
aHaJIM3€ U pPeleHUuH NpodIemM
npogecCuOHANbHON e TETbHOCTH.

Bnaoemp:

- METOJJaMHU ITOCTPOCHUS MaTEMaTHIECKON
MO/JIENT TUITOBBIX NMPO(ECCHOHATBHBIX 3a1a4
U COJIeP>KAaTeIbHON MHTEPIPETALIUU
IIOJIy4E€HHBIX PE3YJIbTaTOB;

- METOJaMHU IIPOBEIECHUS (PU3MUECKUX
U3MEPEHUM, METOJAMU KOPPEKTHOM OLIEHKU
MIOTPEIIHOCTEN MPH MPOBEACHUH
(U3NYECKOro SKCIEPUMEHTA.

Croco6HOCTh H TOTOBHOCTh
IKCILTYyaTHPOBATh U3MEPHUTEIBHYIO
TEXHUKY M KOHTPOJBbHO-TIOBEPOUHYIO
amnmaparypy B COOTBETCTBUH  C
HOpMaTHBHI)IMI/I Hp dABOBBIMH adKTaMWH,

yCTaHaBJIMBAIOLUIUMHU npaBuia
HKCILTyaTaIH u TEXHHUYECKOTO
o0cCITy KHUBaHUS CpEICTB
METPOJIOTHYECKOTO obecnieueHus

1oJeToB Bo3aymHbIX cynoB (I[TK-15)

3namo:

- OCHOBHBIE TIOHATHUSA, 3aKOHBI U MOJIENIH
MEXaHUKH, HIEKTPUYECTBA U MarHETU3MA,
Kosie0aHUi ¥ BOJTH, KBAHTOBOU (DU3HKH,
MOJIEKYJISIPHOM (PU3UKU U TEPMOJINHAMUKH,
OIITUKHU, ATOMHOM U A€pHON PU3HKHY;

- METO/Ibl TEOPETUYECKOTO U
JKCIIEPUMEHTAIIBHOIO HCCIIEOBaHUS B
buzuke.

Ymemo:

- CIOJIb30BaTh (PU3NYECKUE 3aKOHBI IIPH
aHaJIM3e U PEeLICHUH PpoodIeM
npodeccuoHanbHOM e TENbHOCTH.

Bnaoemo:

- MECTOOJaAaMHN HOCTpOCHI/Iﬂ MaTeMaTquCKOﬁ
MO/JICJTH THITOBBIX IPO(ECCHOHATBHBIX 3124
U COJiepKaTeNIbHON HHTEepIpeTaluu
HOJIyLIeHHI)IX pe?;y.HI)TaTOB;

- METOJIaMHt TTPOBEJICHUS (PU3NUSCKUX
M3MEPCHHM, METOAAMH KOPPEKTHOM OIEHKH




MOTPEIIHOCTEH NP MPOBEICHUN
(hU3MUECKOT0 IKCIIEPUMEHTA.

Crnoco6HocTh AKCILTYyaTUPOBAThH
pagMoOTEeXHUYECKOE O00OpyJOBaHHE W
CpeAcTBa CBA3M B COOTBETCTBUU C
HOPMAaTUBHBIMH INPABOBBIMH aKTaMHU,

YCTaHaBJIMBAIOIIUMU ImpaBujia
OKCILTyaTauuu Ha3€MHBIX CpCACTB
PAAUOTCXHHUYCCKOTO oOecrieueHus

IIOJIETOB U aBHaHHOHHOfI OJICKTPOCBA3HU

(TIK-17)

3namo:

- OCHOBHBIE TIOHATHUSA, 3aKOHBI U MOJIEIH
MEXaHUKH, 3JICKTPUYECTBA U MArHETU3Ma,
KOJICOAHWI W BOJTH, KBAHTOBOU (DM3UKH,
MOJIEKYJISIPHOM (PU3UKK U TEPMOJMHAMUKH,
OIITUKHU, ATOMHOM U A€pHON PU3HKHY;

- METO/IbI TEOPETUYECKOTO U
JKCIEPUMEHTAIIBHOIO HCCIEA0BAHUS B
(buzuke.

Ymemos:

- HCHOJIb30BaTh (PU3NYECKUE 3aKOHBI IIPU
aHaJIM3€ U PELEHUH podIeM
npodeccuoHanbHOM e TENbHOCTH.

Bnaoempy:

- MCTOAaMHU IMOCTPOCHUA MaTeMaTHUECKOU
MOJICTTH TUTIOBBIX MPO(ECCHOHATLHBIX 33124
U COJIepKaTeNIbHOM HHTEPIpETaIlluu
IMOJIYYCHHBIX PC3YyJIbTATOB,

- METOJAMHU TIPOBEICHUS (PU3HUECKIX
WU3MEpEeHU, METOIaMU KOPPEKTHOM OIEHKU
IIOTPELIHOCTEN NPU MTPOBEACHUU
(hU3UIECKOTO IKCIIEPUMEHTA.

CriocobHOCTh AKCIUTYyaTUPOBaTh | 3Hamb:
CBETOCHUTHAJIBHOE U | - OCHOBHBIE IOHSTHSI, 3aKOHBI U MOJIEIH
JJEKTPOTEXHUYECKOE  00OpYy/IOBaHUE, | MEXaHUKH, HJIEKTPUUYECTBA U MAarHETU3Ma,
CpeacTBa [EHTPAJIM30BaHHOTO | KOoJIeOaHUIl U BOJIH, KBAHTOBOM (hU3HKH,
CHaO>KeHUS AIIEKTPOIHEPTUEH | MOJEKYIISIPHON (PU3UKH U TEPMOAUHAMUKH,
aIpONOPTOB U HMX  OOBEKTOB B | ONTUKH, AaTOMHOM U sIEpHON (HUBUKH;
COOTBETCTBUU c HOPMAaTUBHBIMU | - METO/IbI TEOPETUYECKOTO U
paBOBBIMHU aKTaMH, | IKCIEPUMEHTAIIBHOI'O UCCIIEJOBAHMUS B
yYCTaHaBIMBAIOILIUMU npaBuia | pU3MKe.
JKCIUTyaTalldd  HA3eMHbIX  CPEACTB
AIIEKTPOCBETOTEXHUYECKOTO Ymems:
o0ecrieueHUss  MOJETOB  BO3AYIIHBIX | - HCIIOJIb30BAaTh (PU3NUECKHUE 3aKOHBI IPU
cynos (ITK-18) aHaJIM3¢ U PEIICHUH MPoOJIeM
npoeccCuOHATBLHON AEATEIEHOCTH.
Bnaoemys:
- METOJIaMU IOCTPOEHHUS MaTEMaTHUECKON
MO/IEH TUIIOBBIX IPO(ECCHOHATBHBIX 33124
U COJIepKaTeIbHOM UHTepIpeTaluu
MOJIYYEHHBIX PE3yIbTaTOB;
- METOZaMHU IPOBEACHUS (PU3HMUECKIX
U3MEPEHU, METOIAMHU KOPPEKTHOUM OLIEHKH
MOTPEIIHOCTEN MTPHU MPOBENECHNUN
(U3NYIECKOTO IKCIIEPUMEHTA.
CrnocoGHoCTh u TOTOBHOCTb | 3HAMb:
9KCILITyaTUPOBATh HHEPreTUYECKOE | - OCHOBHBIE NIOHSTHSI, 3aKOHBI M MOJIETIH




o0OpyIOBaHUE,  DIIEKTPUYECKHE U
terutoBbie cetH (I[TK-19)

MEXaHUKH, 3JIEKTPUYECTBA U MarHETU3Ma, U
BOJIH, KBAaHTOBOM (DU3MKHU, MOJIEKYISIPHON
(U3MKK ¥ TEPMOJANHAMUKH, OTITUKH,
aTOMHOM U s/IepHON (HUBUKH;

- METO/Ibl TEOPETHYECKOT0 U
9KCIIEPUMEHTAIBHOTO UCCIIEI0OBAHUS B
¢busuke.

Ymemos:

- UCIIOJIb30BaTh (PU3MUCSCKHE 3aKOHBI PH
aHaJIM3€e M PEUICHUH MPodIeM
npoecCHOHATBLHON AEATEEHOCTH.

Bnaoemos:

- METOJIaMU TTOCTPOCHHUS MAaTEMaTHUECKON
MOJIETT TUTIOBBIX MPO(ECCHOHABHBIX 33124
U coJiepKaTeNIbHOM MHTEpIpeTaluu
MOJIYYE€HHBIX PEe3yJIbTaTOB;

- METOJIaMHU TIPOBEJICHUS (PU3UISCKUX
U3MEPEHU, METOIAMHU KOPPEKTHOM OLIEHKH
MOTPELIHOCTEN NPU MPOBEACHUHN
(hU3HUECKOTO IKCIIEPUMEHTA.

10.

CriocoOHOCTh IKCILTyaTUPOBATh
cpezcTBa npuema, XpaHCHHS,
TPAHCIOPTUPOBKH, OYHUCTKH, KOHTPOJIS
KauecTBa,  BbIAYM M 3alpaBKu
BO3IYIIHBIX CYIIOB roproye-
cmazounbivu (ITK-20)

3namo:

- OCHOBHBIE TIOHATHS, 3aKOHBI U MOJIEIIU
MEXaHUKHU, HIEKTPUUECTBA U MarHEeTHU3Ma,
KOJIeOaHWI ¥ BOJIH, KBAHTOBOU (DM3HKH,
MOJIEKYJIIPHOU (PU3UKU U TEPMOJIUHAMUKH,
OIITHKH, aTOMHOH U SIIEPHON (DU3HKH.

Ymemon:

- ICIOJIB30BAaTh (PU3NYECKUE 3aKOHBI IIPH
aHaJIM3€e U peleHuH NpodIemM
npodecCuoHaNbHON IEATEIbHOCTH;

- OCYHICCTBJIATH B OGIJ.[GM BHJIC OLICHKY
BO3/ICUCTBUS aBUALIMOHHO-TPAHCIIOPTHOT O
IPOM3BOJICTBA HA OKPYKAIOILYIO CpelLy €
YUETOM CIIeHU(PUKU TPUPOIHO-
KIIMMaTH4Y€CKUX YCHOBHﬁ.

Bnaoempy:

- MCTOAaMHU IMPOBCACHHUA (bHSI/I‘ICCKI/IX
U3MEPEHUI1, METOaMU KOPPEKTHOM OIICHKH
MOTPEUTHOCTEH IPU IPOBEICHUH
(hU3HUECKOTO IKCIICPUMEHTA.

11.

CnocoGHOCTB u TOTOBHOCTb
OCYILECTBISATh MIPOBEPKY
paboTOCIIOCOOHOCTH IKCILITYaTUPYEMOTO
obopynosanus (ITK-25)

3namo:

- OCHOBHBIE TIOHATHS, 3aKOHBI M MOJIEINIU
MEXaHUKHU, FJCKTPUIECTBA U MarHETU3Ma,
KoJIeOaHWI ¥ BOJIH, KBAHTOBOU (DM3HKH,
MOJIEKYJISIPHON (PU3UKU U TEPMOAUHAMUKH,
OINTHUKH, aTOMHOM U siA€pHON (DU3UKY;

- METOJIbI TEOPETHUECKOTO U
SKCIEPUMEHTAILHOTO UCCIICIOBAHMS B




buzuke.

Ymemos:

- UCTIOJIb30BaTh (PU3MUECKHE 3aKOHBI TPH
aHaJIM3€e ¥ PELICHUH MPOoOIeM
npodecCHOHATBHOMN EATETHHOCTH.

Bnaoemys:

- METOJAMHU MIPOBEACHUS (PH3UUECKUX
U3MEPEHMM, METOJAMU KOPPEKTHOU OLIEHKHU
NOTPEIIHOCTEN IPU NTPOBEICHUHU
(hU3HUECKOTO IKCIIEPUMEHTA.

12.

['OTOBHOCTH OCYIIECTBIATh MPHEMKY H
BBOJ B  OKCIUIyaTaluio  OOBEKTOB
a’poriopra, TEXHOJOTUIECKOTO
000py/TIOBaHUST M TEXHUYECKHUX CPEJICTB
obecreyenus nojeros (ITK-30)

3namo:

- OCHOBHBIE ITIOHATHS, 3aKOHBI U MOACIH
MEXaHHMKH, SJIEKTPUYECTBA U MATHETU3MA,
KoJIeOaHMI ¥ BOJIH, KBAHTOBOM (hM3UKH,
MOJICKYJIIPHOH (DPHU3UKH U TEPMOTUHAMHUKH,
OIITUKHU, ATOMHOM U SACPHON (PU3UKH.

Ymemn:

- ICIOJIB30BaTh (PU3NYECKUE 3aKOHBI ITPH
aHaJIM3€ U pPeLeHUuH IpodIemM
npodeccuoHaNbHOM e TEIbHOCTH;

- OCYIIECTBIIAThH B OOILEM BHJIE OLICHKY
BO3/IEMCTBUS aBUALIMOHHO-TPAHCIIOPTHOI'O
MIPOU3BOJICTBA HA OKPY’KAIOIIYIO CPEeAy C
YUeTOM clieHU(pUKU PUPOIHO-
KJIMMaTUYECKUX YCIOBHIA.

Bnaoemo:

- METOJaMHU POBEACHUS (PU3HMUECKIX
W3MEPEHMH, METOJaMU KOPPEKTHOU OLIEHKHU
HOTPEIIHOCTEN IPU NIPOBEIECHUHU
(U3UYECKOT0 SKCIIEPUMEHTA.

13.

['oToBHOCTH ydacTBOBaTh B pa3pabOTKe
M pealu3alliid  MEpONpHATHH  TI0
MOBBIIICHUIO 3¢ (HeKTUBHOCTH
JeITEIBHOCTH BO3IYIIHOTO TPAHCIIOPTA,
o0ecrie4eHn0 OE30MaCHOCTH  TOJICTOB
BO3AYIIHBIX  CYJIOB,  0OecreueHHIo
aBUALMOHHOMN Oe3omacHoCTH u
NPEIOTBPAIICHUIO aKTOB HE3aKOHHOTO
BMEIIATEIILCTBA B JeATeIbHOCTD
aBHUAIIHH, 00€eCTIeYeHn 0 OXpaHBI
OKpY’Karolmied cpenpl, 00ecrneueHUIo
kadectBa padot u ycayr (I1K-36)

3namop:

- METOJIbl TEOPETHUECKOTO U
IKCIEPUMECHTAIBHOTO UCCIICIOBAHUS B
¢bu3zuke.

- (hakTOpBI, ONpEaEIISAIONINE YCTOHUYNBOCTh
ouocdepsl.

Ymemo:

- ICIOJIB30BaTh (PU3NYECKUE 3aKOHBI IIPH
aHaJIM3€ U pPeLeHUH NpodIemM
npogecCuOHaNbHON IeATEIbHOCTH;

- OCYIIECTBJIAThH B OOILIEM BHJIE OLIEHKY
BO3/ICHCTBUS aBHALIMOHHO-TPAHCIIOPTHOTO
MIPOU3BO/ICTBA HA OKPY’KAIOIIYIO Cpefly €
yUeTOM CrieHU(pUKU TPUPOIHO-
KIIMMaTHYECKUX yCIOBHIA.

Bnaoemo:




- METOJJaMU ITOCTPOCHUSI MaTEMaTHIECKON
MO/IENI TUITOBBIX NMPO(HECCHOHATBHBIX 3a1a4
U COJIEP>KATEIIbHON MHTEPIPETALINT
ITOJIyYEHHBIX PE3YJIbTaTOB.

- METOJaMHU IPOBEACHUS (PU3MUECKUX
WU3MEPEHUM, METOAAMH KOPPEKTHON OLIEHKH
MIOIPEIIHOCTEN MPH MPOBEACHUHN
(U3UYECKOro SKCIEPUMEHTA.




4 O0beM TUCHHUIIMHBI M BUbI Y4eOHOH padoThl

OOmast TpyIOeMKOCTh MHUCIHUIUIMHBI COCTAaBISET 8 3a4eTHBIX eauHuI], 288

AKaJJICMHYCCKHUX 9aCOB.

Bcero CemecTpsl
HaumenoBanue
JacoB 2 3
OO1m1ast TPYJ0OEMKOCTh AUCIUTUIMHBI (MOTYJIs1) 288 144 144
KonrakTHas padora: 128 72 56
JIEKIUU 64 36 28
MIPaKTUYECKHE 3aHATHS 50 30 20
CEMHUHAPBI - - -
n1abopaToOpHBIE pabOTHI 14 6 8
KypCOBOM MPOEKT (pabota) - - -
CamocrosiTenpHast paboTa CTyZeHTa 124 63 61
36 9 27
[TpomMexyTOUHasT aTTeCTALUS
KOHTaKTHas paboTa 2,8 0,3 2,5
CaMOCTOsITeNIbHAsl paboTa 1Mo MOJATrOTOBKE 33,2 8,7 245
K (3a4eTy, 9K3aMEHY)

5 Conep:xaHue QUCIHUIINHBI

5.1. CoorHecenuss TeM (pa3aesoB) JUCHMIUIMHBI MW (OPMHPYEMBbIX

KOMIIeTeHI[HI.
Kommierennimn O
0
= 5 2,
o A o = = M
Paznensr © 0| o o d| | =] | ~| 0| ®| ol | ol 0 & 2| T &5
22 ® F| Y| S| A S A NN @ ® § S EH
AUCHHIITHHEL | B 5| o) | wl sl | | w| | | | | | | ¢ | 8 &
S O O|O| O EEBEEEEEEE 83| 8°
o & =l ©
@)
Paszoen 1.
Mexanuxa 49
Tema I1.1. BK,
Kunemartuka " JI, P13,
JTMHAMHKA 10 |+ |+ |+ |+ |+ + + | 113, | 3JIP,
MaTepUaIbHOU J3, T
TOYKU CPC
Tema 1.2. Pabora| 7 + |+ |+ |+ JI, PJ13,
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Y DHEPIrHUst I3, |T
JIP,
CPC
Tema 1.3. JI, PJI3,
MexaHnuka 7 I13, T
TBEPJOrO TeJa CPC
Tema 1.4. 3aKoHBI JI, PJ13,
COXpaHEHUS B| 7 I3, |T
MEXaHUKE CPC
Tema 1.5. JI, PJI3,
JIBmxeHue Bl 4 I3, |T
HEHWHEPLHAIbHON CPC
CHUCTEME OTCUeTa
Tema 1.6. JI, PJ13,
MexaHuka 7 I3, |T
CIUIOIIHBIX CpEL CPC
Tema 1.7. JI, PJ13,
DJIeMEeHTHI I3, |T
CIIelIMaJIbHOU 7 CPC
TEOPUHU
OTHOCHUTEIHHOCTHU
Pa3zoen 2.
Monexynapuas
Quzuxa u 41
MepMOOUHAMUK
a
Tema § 2.1. JI, PII3,
IlepBblii  3aKOH 113,
12 3JIP,
(mepBoe Hauaso) J3, T
TEPMOJIMHAMUKH CPC
Tema 2.2. JI, PJI3,
Kunernueckas 10 I3, |T
TEOpHsi ra30B CPC
Tema 2.3. Bropoit JI, PJI3,
3aKOH (BTOpOE 9 I3, |T
Hayajo) CPC
TEPMOIUHAMHUKHU
Tema 2.4. JI, PJI3,
PeanbHpie rassl. 10 I3, |T
Kunkoe CPC
COCTOSIHUE
Pazoen 3.
Onexkmpoounamu | 45
Ka
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Tema 3.1. JI, PJI3,

DIIEKTpOCTaTUKA 8 I3, |T
CPC

Tema 3.2. JI, PJI3,

DIJIEKTPUUECKOE 7 I3, |T

T10JIC B BEIIICCTBE CPC

Tema 3.3. JI, P13,

DIEeKTPUYECKUM 8 I3, |T

TOK CPC

Tema 34. JI, PJI3,

MarauTHoe moJjie 10 113, | 3JIP,
J3, | T
CPC

Tema 3.5. JI,

DONeKTpOMarHuTH 7 113, ?IB’

asi UHIYKIUS CPC

Tema 3.6. JI,

YpaBHeHHS 5 I13, ?IB’

Makcgeimia CpPC

Pasoen 4.
Cbus*ukav 8
KosebaHuil u
6OJIH

Tema 4.1. JI, PJI3,

Konebanus 11 I13, | 3JIP,
J3, | T
CPC

Tema 4.2. JI,

VYrpyrue BonHbI 9 113, ?IB’
CpPC

Tema 4.3, JI,

DJIEKTPOMAarHuTH 8 113, gIB’

bI€ BOJIHBI CPC

Pazoen 5. 59
Onmuxka

Tema 5.1. JI,

OCHOBHEIE 8 I13, ?IB’

3aKOHBI OIITHUKU CpPC

Tema 5.2. JI, PJI3,

I'eomerpuueckas 10 113, | 3JIP,

ONTHKA JI3, T
CPC

Tema 5.3. 7 JI, P/I3,

Nurepdepenius 3, |T
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CBETa CpPC
Tema 5.4. JI,
Hudpakuus 7 113, gIB’
CBETa CPC
Tema 5.5. JI, PJI3,
[Tonapuzanus 10 113, | 3JIP,
CBeTa JI3, T
CPC
Tema 5.6. J1, P/13,
BzaumopeiicTBue 113, | 3JIP,
AIEKTPOMArHUTH 10 J3, | T
BIX BOJIH C CpPC
BEIIIECTBOM
Paszoen 6.
Inemenmol
K8AHMOBOLI 37
MEXaHUKU u
amomHoOU
duzuxu
Tema 6.1. JI,
Tennosoe 9 I13, IT)IB’
H3JIy4YeHHUE CPC
Tema 6.2. JI,
DOTOHBI 6 I13, I;,IB’
CPC
Tema 6.3. JI,
Boposckas 8 113, I;,IB’
TEOpHs aTOMa CPC
Tema 6.4. JIL,
KBanToBomexanu I13, PII3
gyecKast TCOpHs 8 CPC T ’
BOJOPOTHOTO
aToMa
Tema 6.5. JI,
ATOMHOE S7IpO U 5 113, |PI3,
3JIEMEHTAPHBIE CpPC | T
YaCTHIIbI
Hroro 1o 252
JUCLIUILIMHE
IIpomexxyTounas 36
aTTeCTallHs
Bcero o 288
JHUCLIUILIMHE
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Coxkpamenus: JI — nekuus, [13- npaktuueckue 3anstus, CPC — camocTosiTenbHas
pabota cryaenta, BK — BxogHO# KOHTpOb, Y — yCcTHBIN onpoc, PJ[3 — pemenue 3anau
UL caMoCTosITeNIbHOM padoThl, 3JIP — 3ammTa nadoparopHoit padotsr, T — tect, [ —

nuckyccusa, UM — uccnenoBatenbckuid Meton, PMIT — pabota B MasnbIxX rpyImnax.

5.2. Pazaeansl IMCHUILJIVMH U BUALI 3aHATHI

HaunmenoBanue pasaena, Temsl 1!m 1 | cpc | kP Bcero
JUCITUTUTUHBI 4acoB

Pazoen 1. Mexanuxa 14 | 12 2 21 - 49
Tema 1.1. IfHHeMaTHKa U JUHaAMHKa 5 2 2 4 i 10
MaTepHAThbHOU TOUYKH
Tewma 1.2. Pabota u sHEprus 2 | 2 - 3 - 7
Tema 1.3. MexaHuka TBEpIOro TeJia 2 | 2 - 3 - 7
Tema 1.4. 3akoHBI COXpaHEHHS B 2| 9 i 3 i 7
MEXaHUKe
Tema 1.5. /IBukeHHe B HEHMHEPUHUATbHON ) i ) 4
CUCTEME OTCUeTa
Tema 1.6. MexaHuKa CIUIONTHBIX Cpel 2| 2 - 3 - 7
Tema 1.7. DnemMeHTHI ciennanbHON 2| o i 3 i 7
TEOPHH OTHOCUTEIHHOCTH
Pazoen 2. Monexynsapuas ¢puzuxa u 10! 8 9 21 i a1
MepMOoOUHAMUKA
Tema 2.1. TIlepBwiii 3akoH (mepBOE 2| o 2 6 i 12
Hayajo) TepMOJMHAMUKHU
Tema 2.2. Kuneruueckasi TeOpusi ra3oB 3| 2 - 5 - 10
Tema 2.3. Bropoii 3aKoH (BTOpOe Hay4aso) 2| o ] 5 i 9
TEPMOTHHAMUKHU
Tema 2.4. PeanpHrble ra3el. XKugkoe 3 5 i 5 ) 10
COCTOSIHHE
Pazoen 3. Dnexmpoounamuxa 12 | 10 2 21 - 45
Tema 3.1. DnekTpocTaTuka 2 | 2 - 4 - 8
Tema 3.2. Dnekrpuyeckoe 1ojie B 5| 9 ] 3 i 7
BEIIECTBE
Tewma 3.3. DiIeKTpUYECKHI TOK 2 | 2 - 4 - 8
Tema 3.4. MarauTtHoe nosne 2 | 2 2 4 - 10
Tema 3.5. DeKTpoMarHuTHAs HHIYKITUS 2| 2 3 - 7
Tema 3.6. YpaBauenus MakcBeiuia 2 | - - 3 - 5
Hroro 3a 2 cemecTp: 36 | 30 6 63 - 135
Pazoen 4. Duzuxa konrebanuti u 80.H 6 | 4 2 16 28
Tema 4.1. Konebanus 2 | 2 2 5 - 11
Tema 4.2. Ynpyrue BOJTHBI 2 | 2 - 5 - 9
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HaumenoBanue paznena, TeMbl 1lml c | ap | cpc| kp Bcero
JMCHUTUIHBI 4acoB

Tema 4.3. DyIeKTpOMarHuTHbHIE BOJIHBI 2 | - - - 6 = 8
Pazoen 5. Onmuxka 12 10 | - 6 24 - 52
Tema 5.1. OcHOBHBIE 3aKOHBI ONITUKHU 2 | 2 - - 4 - 8
Tema 5.2. 'eomeTpuyeckas onTUKa 2 | 2 - 2 4 - 10
Tewma 5.3. Untepdepennius crera 2 |1 - - 4 - 7
Tema 5.4. ludpakius cBeta 2 |1 - - 4 - 7
Tema 5.5. [lonsgpusanms cBeTa 2 | 2 - 2 4 - 10
Tema 5.6. B3aumopeiictBue 5| - ] 9 4 i 10
AJICKTPOMArHUTHBIX BOJIH C BEIIECTBOM
Pazoen 6. SﬂeMveHmbl K6AHMOBOUL | 11 | & i i 21 i 37
MEXAHUKU U AMOMHOU PU3UKU
Tewma 6.1. TermmoBoe uziyyeHue 2 | 2 - - 5 - 9
Tema 6.2. ®OTOHBI 2 - - 4 - 6
Tema 6.3. bopoBckas Teopus aToMa 2 | 2 - - 4 - 8
Tema 6.4. KBaHTOBOMEXaHUYECKAS 2| 9 i i 4 i 8
TEOPHs BOJIOPOJTHOT'O aTOMa
Tema 6.5. AToMHOE 511pO U 2 i i i 4 i 6
DIIEMEHTAPHBIC YaCTHIIBI
Hroro 3a 3 cemecTp: 28 | 20 | - 8 61 - 117
HToro no gucumMmninHe 252
IIpomexxkyTOuHAasi aTTECTALMS 36
Bcero mo pucunminae 288

5.3 CoaepxkaHue TUCHMIIIIMHBI
Paznen 1. Mexannka

Tema 1.1. KunemaTrka v TMHAMHUKa MaTepUAIbHON TOYKU

VpaBuenus kuHemaTuku. Tpaekropus. Ilepememienne. CkopocTb U YCKOpPEHHE
MaTepUaIbHOM TOUKW. 3akoHbl HproToHa. MmMmyisbc. 3aKOH HM3MEHEHHUS IOJHOTO
VMITyJIbCa. [[BHJKEHUE TEN IEPEMEHHON MaCCHI.

Tema 1.2. Pabora u sHeprus
Mexanuueckass pabora. Kunernmueckas osHeprus. IloTeHuuanbHas cuia.
[ToTeHumanbHas sHEprusi. 3aKOH U3MEHEHUSI MEXaHUYECKON SHEPIUU.

Tema 1.3. MexaHuka TBEpIOTO Tea

BpamarensHoe — nBMKEHME.  YTIUIOBas ~ CKOPOCTb.  YTJIOBOE  YCKOPEHHE.
CooTHomIeHNE MEXy JUHEHHBIMU U YTJIOBBIMM XapaKTEPUCTUKaAMU. MOMEHT CHUJIbI
OTHOCHUTEIIbHO Och. MomeHT umnyinbca. MomeHTt uHepuuu. Teopema [roirenca-
[Mrelinepa. PaboTta cuibl, NpUIIOKEHHOW K Bpamaromemycs Tteny. KuHernueckas
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OHCPI'UA Bpallaromcroc:a Teja. OCHOBHOM 3aKOH AWHAMHWKH BPallaTCIIbHOI'O ABUIKCHHA
TBEPAOTO TCJIA.

Tema 1.4. 3akOHBI COXpAaHEHUSI B MEXAHUKE

3aKOHBl COXpPAaHEHHUS UMIIYJIbCA, MEXAaHWYECKOW SHEPruu, MOMEHTA HMILYJIbCA.
CBsi3b 3aKOHOB COXPaHEHUsI C CUMMETPHUSIMH MPOCTPAHCTBA U BpeMeHU. J[BrkeHue B
oJie eHTpaabHOM cuibl. 3akoHbl Kemiepa.

Tema 1.5. /IBukeHre B HEMHEPUHUAIBHOMN CUCTEME OTCUETa
Kunematnka B  HeHHepuManbHOM cucremMe orcuera. Cunbl  HWHEPLHH.
[enTpobexnas cuna nHepuun. Cuna Kopuonuca.

Tema 1.6. MexaHuKa CTUIONTHBIX CPEJT

Hedbopmanmu TBepaoro Tena. 3akoH ['yka. VYpaBHeHHE HEPa3pHIBHOCTH.
VYpasuenue bepnyiu. Bsaskocts. @opmyna Herorona. Meron Ilyaseinnsa. Meron
Crokca. Opdexkr Marnyca. AspoarHaMuyecKasi Cuiia Kpblia.

Tema 1.7. DemMeHTHI CrieIUAIbHOW TEOPHUH OTHOCUTEILHOCTH

[IpeobpazoBanus ["anunes. [Ipunnun orHocurenbHocTH ["anumnes. [Toctynats
crenuaibHOM TeopuH oTHOcUTENbHOCTH. [IpeoOpa3zoBanus Jlopenua. PenstuBucrckoe
COKpallleHHe JJIMHBL. PemstuBucTckoe 3ameyieHne BpeMeHn. OTHOCUTENBHOCTh
OJTHOBPEMEHHOCTH cOoObITHI. [IpocTpaHCTBEHHO-BpEMEHHOM HHTEpBaL. POPMYJIbI
pensaTuBUCTKON quHAaMUKH. [TonHas sHeprus. CBsA3b MEXy MacCOM U DHEPTUEN.

Paznen 2. MosekyJsipHasi pu3vKa 1 TEPMOAMHAMMKA

Tewma 2.1. IlepBbIii 3aK0H (TTEPBOE HAYAIO) TEPMOTIUHAMHUKHU

Craructuueckuit 151 TEPMOJIMHAMUYECKU I METO/IbI VICCIICIOBAHUS.
TepMoauHAMUUECKUE TIApaMETPhbl. YPABHEHUE COCTOSIHUSA. TepMOJIMHAMUYECKUMN
IIPOLIECC. YPAaBHEHUE COCTOSHMUS HICAIBHOIO Tra3a. BHYTpPEHHssI JHEPrusi CHCTEMBI.
Teruota u pabota. IlepBblii 3aKOH TEPMOAMHAMHUKH. TEMIOEMKOCTh BEIIECTBA.
IIprumeHeHnus nepBoro Hayajaa TEPMOJAUHAMUKY K U30IPOLIECCAM B UCAIIBHOM rase.

Tema 2.2. Kunernueckast Teopus ra3oB

OCHOBHOE ypaBHEHHWE KHWHETHYECKOW TCOPHUU Ta3oB. 3akoH MakcBemia o
pacmpenesiecHnd MOJICKYJI T0 CKOPOCTSM M DSHEprusM. PacmpeneneHue dYacTul] B
MOTEHITMATBPHOM CWIOBOM Tionie (pacmpenenenue bombnmana). CpemHss —ainuHa
CBOOOJHOrO mpoOera MoJieKys. SIBiIeHHss mepeHoca B Tras3ax. Bs3KoCTh Tra3os.
TeronpoBogHOCTH Ta30B. JAnddy3us B razax.

Tema 2.3. BTopoii 3akoH (BTOpOoe HAYaJI0) TEPMOJTMHAMUKHN

Kpyroeeie mnpomecca (mukibl). [ukn Kapuo. OG6patumbie U HeoOpaTUMBbIC
npoueccel. Bropoi 3akoH TepMoauHaMUKHA. DHTponusa. CTaTUCTUYECKOE UCTOJIKOBAHUE
BTOPOTO 3aKOHA TEPMOIUHAMUKH. [[OHATHE O TPETheM 3aKOHE TEPMOIUHAMUKH.
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Tema 2.4. Peanbablie ra3bl. )Kunkoe cOCTOSIHHE

Cuiibl  MEXMOJIEKYJISIDHOTO  B3aMMOJECHCTBUs. YpaBHeHue Ban-nep-Baanbca.
N3otepmbl peanbHbix Ta3oB. [lonstue o (a3oBbix mepexonax. CBONMCTBA KUIKOCTEH.
[ToBepxHOCTHOE HATsXKEHHE JKHIKOCTe. CMayuMBaHUE W KalNWUISIPHBIE SIBJICHUS.
Hcnapenure u KUIneHue sKuIKoCTem.

Paszgen 3. daexkTpoannamMmuka

Tewma 3.1. DnexTpoctaTuka

3aKkoH coxpaHeHus 3apsanaa. 3akoH Kynona. Dnekrpuueckoe nose. HanpsikeHHOCTD
anekTpuyeckoro noiist. [lorennuan. HanpsskeHHOCTh Kak TpaJueHT noreHuuana. I[lotok
BEKTOpa HampskeHHOCTH. Teopema Octporpaackoro-l'aycca st 3JIEKTPUYECKOTO OIS
B BakyyMe. [Ipumenenue teopembl Octporpaackoro-I'aycca k pacueTy 3JIEKTpUUECKHUX
MOJIEW B BAKyyME.

Tema 3.2. DnexTpuueckoe 1nojie B BEIIECTBE

JlunosibHbIE MOMEHTBHI MOJIEKYJ] JuAINeKTpuka. llomspusanus JUIEKTPHUKOB.
[Tosipr30BaHHOCTG. DJIEKTPUUYECKOE I0JIE B JUNIIEKTPUKE. DIEKTPUUECKOE CMEIEHUE.
CerneroanekTpuku. Pacnipenenenue 3apsaoB B IPOBOAHMKE. DJIEKTpUYECKas EMKOCTb
YEAMHEHHOTO MPOBOJHMKA. B3auMHas 3JeKTpuyeckas €MKOCThb JIBYX IPOBOJHHUKOB.
DJexTpuyeckas  €MKOCTh  IJIOCKOro,  LUWIMHIPHUYECKOIo U cepuieckoro
KOH/IEHCATOPOB. OJHEprus »3jeKTpuuyeckoro nois. OObeMHas IUIOTHOCTb SHEPrUU
IIEKTPUYECKOTO TOJISL.

Tema 3.3. DiekTpudecKuil TOK

Cuna ¥ IIOTHOCTh 3JEKTPUYECKOTO TOKa. 3akoH OMa 111 OJJHOPOJHOTO Y4acTKa
nenu. ConpoTHBIEHHWE W €ro 3aBUCHUMOCTh OT Temmneparypel. 3akoH Owma s
HEOJIHOPOJHOI0 yyacTka nenu. 3akoH Oma s 3aMKHyTON 1ienu. Pabota 1 MOIIHOCTh
Toka. 3akoH JIxoynsa-Jlenua. DNEeKTPOABIKYIAs CUjJa MCTOYHUKA TOKa.
PasserBnennsie nenu. [Ipasuna Kupxroda. 3nextpoHHas Teopusi IpOBOIUMOCTH.

Tewma 3.4. MarautHoe mnoJie

3akoH buo-CaBapa-Jlamtaca. MarauTHoe 1osie B HEHTPE KPYroBOI0 MPOBOIHUKA C
TOKOM. MaruuTHoe moJjie MNpsSMOro ToKa. 3aKOoH Amrmepa. 3aKoH TOJIHOrO TOKa.
MaruautHoe noJie cojieHonaa. [lorok maruutHo nuaykiuu. Cuna Jlopenua. JIBukeHue
3apsDKEHHBIX 4acTull B MarHuTHOM mosie. Oddext Xomra. MarHUTHBIT MOMEHT.
I'mnoreza Ammnepa. Hamaramnmdennocts. HanpsskeHHOCTP  MarHMTHOTO — TIOJIA.
JlnamMarseTUKy U napaMarHeTUKU B MAarHUTHOM 110Jie. deppoOMarHeTuKH.

Tema 3.5. DnexkTpoMaraHuTHas HHIYKIUS

SBnenue snekTpoMarHUTHOM wuHAYKUMH. 3akoH Dapanes. IlpaBuno Jlenna.
ITpupona OJC wunaykimuu. OJC WHAYKIMH B JABMXKYILIUXCS IMPOBOJHHUKAX.
Camounaykiusa. UHIYKTUBHOCTh KOHTYypa. MMmmynbc HampsiKeHUs NMPU pa3MbIKaHUU
nenu. Bzanmuas nanyknus. TpanchopmaTopsl. DHEpruss MarHuTHOTO 1O, OOBEeMHAS
IJIOTHOCTh YHEPTUY MArHUTHOTO TTOJISI.
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Tema 3.6. YpaBHenus Makcaeiuia

OOmas xapakTepucTuka Teopur MakcBema. /[uBepreHuuss 1 poTop BEKTOPHOIO
nosis. Tok cmerenusi. YpaBHeHusi Makcpenna B qudepeHnnanbHOl U HHTETpabHON
dbopmax.

Pa3zngen 4. ®usuka Kojae0aHUNA M BOJH

Tema 4.1. Konebanus

["apmMonmveckne koseOanus. [‘apMOHWYECKHE  OCHWIIATOpPHI. Y paBHEHUE
rapMoHudeckux Kkosebanmii. CloxeHue TapMOHHMYECKHX KoJjiebanuil. CBOOOHBIC
Kosie0aHus. DHeprus CBOOOTHBIX KojebaHui. 3aTyxaromue KoneOaHus. BeiHy X 1eHHbIC
KoJIeOaHusl.

Tema 4.2. Ynpyrue BOJIHBI
PacnipocTpanenuie BoJH B ynpyroi cpesie. Y paBHEHUs MIIOCKOU U c(pepruyeckoi BOJIH.
YpaBHEHHE TIJIOCKOW BOJIHBI, PACITPOCTPAHSIOLIEHCS B MPOU3BOJIbHOM HANPABICHHH.
BonHoBoe ypaBHeHue. CKOpOCTh YIPYTUX BOJH B TBEPIOH cpeae. DHEeprust ynpyrou
BoJIHBI. CTostune BostHbl. Konebanus ctpyHsbl. 3ByK. CKOpPOCTh 3BYyKa B razax. D¢ dekt
Jlonnepa 11st 3ByKOBBIX BOJIH

Tema 4.3. DJIeKTPOMAarHUTHBIE BOJIHBI
BonHoBoe ypaBHeHuUe i 3eKTpoMarHuTHOro noJjisd. [lmockas anexrpoMarHuTHas
BOJIHA. DKCIIEPUMEHTAIBHOE UCCIIEA0BAHUE AIEKTPOMATrHUTHBIX BOJH. JHEPrus
AJIIEKTPOMATrHUTHBIX BOJH. IMIyJbC AeKTpOMarHuTHOTO noJis. M3nydenue numosmis

Paszgea 5. OnTtuka

Tema 5.1. OcHOBHBIE 3aKOHBI ONITUKHU
PazButue npeacrasienuii o npupoje ceera. [Ipunimun depma. CKoOpocTh CBETA.
CBeToBO#1 NOTOK. POTOMETPUUECKUE BEIMUUHBI U UX €UHULIBI. DOTOMETPHUSL.

Tema 5.2. ['eomeTpuueckasi ONTHUKa
[lenTpupoBanHas onrudeckas cucteMa. CioxxkeHne ontTuyeckux cucreM. [Ipenomiienue
Ha cepudeckoit mopepxHocTH. JInnza. [TorpenrHoCTH ONTHYECKUX CUCTEM.
OnTuyeckue nmpudbopsl. CBeTocusia 00bEKTHBA.

Tema 5.3. UaTEpdEepeHIns cBeTa
CaeroBas BosiHA. THTEepdepeHITNs CBETOBBIX BOIH. CIIOCOOBI HAO IO ICHNUS
unTepdepeniuu ceera. uTepdepeHius cBera mpu OTPaKEHUH OT TOHKHUX TUIACTHHOK.
[TpumeHeHus nHTEp(EpPEHITUN CBETA.

Tema 5.4. udpakius cBeta
[Mpunuun [Moitrenca — ®Openens. 3oubl Openens. Judpaxuus Openens ot

npocreimux nperpan. Judpakuus Opaynrodepa ot menu. udpakiinonHas pemnerka.
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Pa3zpemaromas crna o0beKTHBA.

Tema 5.5. [Monsipuzarus ceeta
EcrecTBenHbIl 1 nosspu30BaHHbIN cBeT. [lonsgpuzanus npu OTpaxkeHuu u
npenomieHud. [lonspuzanus npu ABOMHOM JyuernpenomieHuu. Marepdepenims
MOJISIPU30BAHHBIX JIyUel. DJUTUIITHYECKas nonsipu3anus. Kpucramimyeckas miacTUHKA
MEXIY IBYMs NOJIsIpu3atopamu. ICKyCCTBEHHOE IBOMHOE JTyUYEPETOMIICHHUE.
Bpaiiienre miockoCcTy MoJsipu3aiym.

Tema 5.6. B3auMoeiicTBHE 3IEKTPOMArHUTHBIX BOJIH C BEIIECTBOM
Hucnepcust ceeta. ['pynmnoBas CKOpocTb. JleMEHTapHasi TEOPHS TUCIEPCUN.
[Tornomenue ceeta. Paccessnue ceera. Ipdext BapmioBa — YepeHnkona.

Pa3zges 6. JjieMeHTHI KBAHTOBOW MEeXaHMKHU M aTOMHOU (PU3UKH

Tewma 6.1. TermoBoe uziyyeHue
TemoBoe n3nydenue u mroMuHecteHnus. 3akon Kupxroda. 3akon Credana—
Bbonbumana u 3akoH Buna. ®opmyna Panes—/xunca. @opmyna [1nanka. Ontuyeckas
MUPOMETPHUSI.

Tema 6.2. DOTOHBI
TopmosHoe pentreHoBckoe uzinydenue. ®oroaddexr. OnbiT bore. ®oTonsl. DddekT
KomrToHa.

Tema 6.3. bopoBckas Teopust atoma
3aKOHOMEPHOCTH B aTOMHBIX criekTpax. Mozenbs aroMa TomcoHa. OnbITHI 11O
paccesiHuio anbda-yactull. AnepHas moaens atoma. [loctynarel bopa. OnbiT @panka u
['epra. DnemenTapHas 60poBCKasi TECOPUS BOJOPOJAHOTO aTOMa.

Tema 6.4. KBaHTOBOMEXaHUYECKasi TEOPUSI BOJOPOJHOTO aToMa
I'nnoresa ne-bpoiinsa. BomHoBbIe cBOMCTBA BemiecTBa. Y paBHeHue [lIpenunrepa.
KBaHTOBOMEXaHMUECKOE OMUCAHUE IBUKEHUS MUKpodacTUll. CBOCTBA BOJTHOBOM
¢bynkuuu. KantoBanue. Yactuma B 6€CKOHEYHO TITyOOKOM OJHOMEpPHOM
MOTEHIHATBHOU siMe. [TpoxoxkaeHre yacTull Yepe3 MOTEeHIINaIbHBIN 0apbep.

Tema 6.5. ATOMHOE SIpO U AJIEMEHTapHbBIE YaCTHUIIbI
CocTtaB 1 XapakTepHuCTUKa aTOMHOTO s/ipa. Macca u SHEPTUs CBSI3U sApa.
PagunoaktuBHOCTB. AnepHbie peakiuu. /lenenue saep. Tepmosiaepubie. Kimaccer
AJIEMEHTAPHBIX YaCTHUIl U BUJIbl B3aUMOAEHCTBUM. YacTullbl M aHTUYACTULIBI. HelTpuHo.
CucremaTrka 3J1€MEHTApHBIX YaCTHII.

5.4 IlpakTHYeCcKUe 3aHATHS
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Howmep .
pasnena, . Tpynoé
TemaTuka MpakTUUECKUX 3aHITHIA MKOCTb
TEMBI
RN (ceMuHapoB) (dacwr)
WHBI
2 ceMecTp
1.1 I13 Nol KunemaTuka v TMHAMHKA MaTEPUAIIBHON TOYKH 2
1.2 I13 Ne2 Pabora u 3HEprus 2
1.3 I13 No3 MexaHuka TBEpJIOro Teja 2
1.4 13 Ne4 3akoHBI COXpaHEHUS B MEXAHUKE 2
1.6 [13 No5 MexaHuka CIUIOLIHBIX CPeX 2
1.7 I13 No6 DyiemeHTBI cCIENUAIBHOM TEOPUH OTHOCUTEIBHOCTH 2
2.1 [13 Ne7 TlepBsiii 3ak0H (MEpBOE HAYAJIO) TEPMOAMHAMUKHI 2
2.2 [13 Ne8 Kunernueckas T€Opus ra3oB 2
2.3 I13 Ne9 Bropoii 3akoH (BTOpOE Ha4aI0) TePMOAUHAMUKHU 2
2.4 I13 Nel10 Peanpnble rasel. JKuakoe cocTossHUAE 2
3.1 13 Nel1 DnexkTpocTaTnka 2
3.2 [13 Nel2 DnekTpuueckoe mojie B BEIIECTBE 2
3.3 [13 Nel3 DnekTpudeckuil TOK 2
3.4 I13 No14 MaruutHoe nosne 2
3.5 I13 Nel5 DnekTpomMarauTHasi HHAYKIUS 2
Htoro 3a 2 cemecTp 28
3 ceMecTp
4.1 [13 Nel Konebanus 2
4.2 I13 Ne2 Ynpyrue BOJIHBI 2
5.1 I13 Ne3 OcHOBHBIE 3aKOHBI ONITUKHU 2
5.2 I13 Ne4 I'eomeTpuyeckasi onTUKA 2
5.3-5.4 | 113 Ne5 Unrepdepennus u nudpakims cera 2
55 I13 Ne6 [Tonsipuzarus cBeTa 2
5.6 [13 No7 B3zaumoeiicTBUE 3JIEKTPOMAarHUTHBIX BOJIH C 2
BEIIIECTBOM
6.1 113 No8 TeryioBoe U3ydeHue 2
6.3 I13 Ne9 bopoBckas Teopust atoma 2
6.4 I13 Nel0 KBaHTOBOMEXaHMUECKASI TEOPUS BOLOPOAHOTO 2
aToma
Ntoro 3a 3 cemectp 20
HUtoro no npucuurinae 48
5.5 JIabopaTopHbIM NPAKTHKYM
Howmep Tpynoé
pasiena, HaumeHnoBaHue J1a00paTOPHBIX PadoT MKOCTD
TEMBI (dacsl)
JTUCITUTUTNHBI
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Howmep Tpynoé
pasieia, HaumeHoBaHue J1a00paTOPHBIX PadoT MKOCTE
TEMBI (dacsl)
JTUCIUTUIHHBI
2 ceMecTp
1 JIP Nel (MccienoBaTenbCckuii MeTo1, padoTa B 2
MaJIbIX rpynmnax) Teopus morpentHocTei,
[Ipocreiime n3MepeHus
2 JIP Ne2 (McciemoBaTenbCKuii MeTo1, padoTa B 2
MaJbIX rpymmnax) OnpeaeraeHre OTHOIICHHS
TEIJIOEMKOCTH Ta3a MPHU MMOCTOSTHHOM JaBJICHUH K
TEIUIOEMKOCTH Ta3a MPHU MOCTOSHHOM 00BhEME 110
merony Knemana-Jlesopma
3 JIP Ne3 (MccnenoBaTenbCcKuii MeTo1, padoTa B 2
MaJTbIX rpymnmnax) OnpeerneHne TOPU30HTAITLHON
COCTaBJISAIOIICH HANIPSHKEHHOCTH MAarHUTHOTO TIOJIS
3emuin
Hroro 3a 2 cemectp 6
3 cemecTp
4 JIP Nel (MccnemoBarenbckuit MeTo1, paboTa B 2
MaJIbIX IpyIax, pabora B MajbIX IPyIInax)
Omnpenenenue kodpdunreHTa 3aTyxaHus U
T0OpPOTHOCTH KOJIEOATETbHON CUCTEMBI (PU3NIECKOTO
MasiTHUKA
5 JIP Ne2 (MccnenoBaTenbCcKuii MeTo1, padoTa B 2
MaJTbIX rpynmnax) OnpeneneHue GOKyCHOTO
PACCTOSIHUS JIMH3BI
5 JIP Ne3 (MccienmoBaTenbCKuii MeTo 1, padoTa B 2
MaJbIX rpynnax) McciieqoBanre CBONCTB
MOJIIPU30BAHHOT'O CBETA
5 JIP Ne4 (MccaemoBaTenbCKuii MeTO, paboTa B 2
MaJbIX rpynmnax) MccieqoBanue qucepcun
ONTHYECKOTO CTCKIIA
Htoro 3a 3 cemectp 8
Hrtoro no pucuuninHe 14
5.6 CamocTosiTeIbHASA padoTa
Tpynoe
Homep Bunbr camoctosTensHoi padoTh MKOCTb
pasznena ("acwr)
2 cemecTp
1 N3yuenue TeopeTrueckoro Matepuaina [1,2]. 10
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Tpynoe
Howmep Bunibl camoctosTensHoM padoTh MKOCTb
paszaena ("acwr)
CamocrosiTenbHas paboTa 1o penieHuto 3a1ay [7]. 10
[ToxroroBka k madopatopHbiM padotam [1,2,9]. 1
N3yuenne TeopeTnueckoro Matepuaia [1,4]. 10
2 CamocTosiTeabHas padoTa 1o perreHuro 3aaad [7]. 10
IToxroroBka k madoparopHbiM padoram [1,4,10]. 1
N3zyuenue teopetnueckoro Matepuana [1,3]. 10
3 CamocTosiTeapHast paboTa o peleHuro 3aaa4 [7]. 10
[TonroroBka k maboparopHeiM padoram [1,3,11]. 1
Htoro 3a 2 cemectp 63
3 cemecTp
W3ydenune TeopeTrudeckoro marepuaia [1,5,7]. 8
4 CamocrosiTenbHas paboTa 1o penieHuto 3a1ay [7].
[TonroroBka k madoparopHbiM padotam [1,5,9]. 1
N3yuenue teopeTrueckoro Matepuaina [1,5,7]. 11
5 CaMocTosiTenpHas padoTa 1o perreHuro 3aaad [7]. 10
[Toaroroska k jgadopatopHbIM padoTtam [1,5,7]. 3
6 N3yuenue TeopeTrueckoro Matepuaina [1,6]. 11
CamocTosiTeapbHas padoTa 1o pelIeHuro 3aaad [7]. 10
Nroro 3a 3 cemectp 61
Hroro no qucuuminge 123
5.7 KypcoBblie paGoThl

KypcoBsie paboThI (POEKTHI) YIEOHBIM TUTAHOM HE TIPETYCMOTPEHBI.
6 YueOHO-MeTOAMUYECKOE U MH(OPMALIMOHHOE O0ecTiedeHre TUCIMILTUHbBI

a) OCHOBHAs1 JJUTEpaTypa:
1. Tpopumora, T. W. Kypc ¢usuku [Tekcr]: yuebd. mnocobue /
T.N. Tpodumona.-M.: Akagemusi, 2008.-558 c.- ISBN 978-5-7695-5782-8. KonnuecTBo

aK3eMIUIIpoB S50.

2. CagenbeB, 1.B. Kypc o0meii ¢pusuxku. B 5-u tr. Tom 1. MexaHuka
[DnexTpoHHBIN pecypc] : yueOHoe nocodue / N.B. CaBenbeB. — DNEKTpOH. JaH. —
Caunkr-IlerepOypr:  Jlanb, 2011. — 352 c¢. — Pexum  jgocrymna:

https://e.lanbook.com/book/704. — 3ari. ¢ skpana (nara oopamierus 28.02.2015).

22


https://e.lanbook.com/book/704

3. Casennbes, 1.B. Kypc o06meit puszuxu. B 5-u t1. Tom 2. DnekrpruyectBo u
MarHeTu3M [ DJIeKTpOHHbIN pecypc] : yueOHoe nocodue / U.B. CaBenbeB. — DIEKTPOH.

nan. — Cankt-IlerepOypr : Jlawp, 2011. — 352 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/705.

4, CagenweB, U.B. Kypc obmeit ¢usuku. B 5-u t1. Tom 3. MonekymnspHas
¢bu3uka W TepMOAMHAMHUKA [DIEeKTpoHHBIN pecypc] : ydebHoe mocodme / U.B.
CaBenbeB. — OnektpoH. gaH. — Cankrt-IlerepOypr : Jlanb, 2011. — 224 ¢. — Pexum
noctyna: https://e.lanbook.com/book/706.

5. Cagennes, 1.B. Kypc o6mieit pusuxku. B 5-u 11. Tom 4. Bonubel. Ontuka
[DnexTpoHHBIN pecypc] : yueOHoe nocodue / N.B. CaBenbeB. — DNEKTPOH. JaH. —
Canxr-Ilerepoypr : Jlamp, 2011. — 256 «c¢. — Pexum pgocryma:
https://e.lanbook.com/book/707.

6. CagsenbeB, U.B. Kypc o0meit ¢pusuku. B 5-u 11. Tom 5. KBanToBas onTuka.
Atomuas ¢usuka. Ousuka TBepAoro tena. Ou3Mka aTOMHOTO SApa W JIEMEHTAPHBIX
yacTul] [DJeKTpoHHBIA pecypc]| : yuebHoe mocobue / M.B. CaBenbeB. — IJIEKTPOH.
nan. — Cankr-IlerepOypr : Jlawp, 2011. — 384 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/708. —

0) moTOTHUTENbHAS JIUTEpaTypa:

7. Bonbkenmreiin, B.C. COopHuk 3amad mno oOmemMy Kypcy (QU3HKH
[ Texct]/B.C.Bonbkenmreiin-C-I16:Crientnanbnas nuteparypa, 1997. — 328 ¢. — ISBN
5-86457-033-8. KommmuectBo 3x3eMILIsipoB 80.

8. Hetnad, A.A. CripaBo4HHK 10 (PU3UKE JIJIs1 UHKEHEPOB U CTY/IEHTOB BY30B
[Tekct]: cnpaBounuk / A.A. [lernad, b.M.ABopckuii.- M: Beicur.ik. 2002. — 718 c.
— ISBN 978-5-488-01477-0. KonmuaecTBO 3K3eMILISPOB 1.

Q. ®duzrka. Metoauyeckre yka3aHusl IO BBIIIOJIHEHHIO JTA0OPaTOPHBIX padoT
mo pazaeny «Mexanuka» [Tekcr]: meroawu. ykazanus /B.M.ApOy3oB [u ap.]-C-116:
VYuusepcuter I'A, 2012.-140 c. KonuuectBo sx3emmuisipo 150.

10. ®uznka. Metoauyeckre yKka3aHHus 10 BBIIIOJIHEHHIO JJA0OPATOPHBIX padoT
o pazneny «MonekymnspHas ¢usznka U TepMoauHaMukay [TekcT]: Metonud. yka3aHus
/B.A.ApOGy308B [u np.]-C-116: Yausepcuret I'A, 2012.-57 c. KonmnuecTBo 3K3eMILTSIpOB
150.

11. ®uzrka. Metoauyeckre yka3aHUsl IO BBIIOJIHEHHIO JTA0OPaTOPHBIX padoT
0 pazaeny «NeKTpUYecTBO U MarHeTu3sm» [Tekcr]: metonuu. ykazanus /B.1.ApOy30B
[1 ap.]-C-116: Yauepcuter I'A, 2012.-106 c. KommuectBo sx3emmuisipos 150.

12. ®uzrka. Meroauyeckre yka3aHusi MO BBIMOJIHEHHUIO J1a00OpaTOpHBIX paboT
no pazuaeny «Ontuka» [Tekct]: meromuu. ykazanusi /B.M.ApOy3oB [u np.]-C-I10:
VYuusepcurer I'A, 2012.-82 c. Konuuectso 3k3emiuisipos 150.

B) IE€peuYeHb pPECcypcoB  HHPOPMAIIMOHHO-TEIEKOMMYHUKALMOHHON  CETH
«HTepHeT?:!

13. Matematikam.ru — onyaiiH KaJbKyJISATOPBI 0 MaTEMAaTHKE [ DIEKTPOHHBIH
pecypc]/Pexxum  nmocryma: http://matematikam.ru, cBoOoaHBI (aTa oOpaleHUS
01.03.2018).

14.  y(X).ru — mnocrpoeHue rpaduKOB (GYHKIHMHA OHJIAWH [DIEKTPOHHBIN

pecypc]/Pexxum  moctyma:  http:/www.yotx.ru, cBOOOAHBIM (mata oOpameHUs
01.03.2015).
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) mporpaMMHOe oOecrieueHue (JIMIEeH3nOHHOE), 0a3bl JaHHBIX, HH()OPMAIITMOHHO-
CIIPABOYHBIC ¥ IIOUCKOBBIC CHCTEMBI:
r) mnOporpamMmMHOoe  obOecriedeHue  (IMIEH3MOHHOE), 0a3bl  JIaHHBIX,
WH(OPMAIIMIOHHO-CITPABOYHBIE Y TIOUCKOBBIE CUCTEMBI:
15.  DaekTpOHHO-0HOJIMOTEUHAN cucreMa H31aTeJIbCTBA «Jlaubp»

[DnexTpoHHbIi pecypc] — Pexxum noctyma: http://e.lanbook.com/.

16. DJekTpoHHO-OMOHMOTeYHAsT cucTeMa  m3AaTreabcerBa  «FOpaiim

[DnekTponHsIi pecypc] — Pexum qocryma: https://biblio-online.ru.

7 MaTepl/IaJIl)HO-TeXHI/I‘IeCKOC o0ecrneueHue AUCIHUIIINHBI

s obecrnieyeHrs yueOHOTo Mpolecca MaTepUaIbHO-TEXHUYECKUMU pecypcamu
UCTIONIB3YIOTCA:

- CTICIMATIM3UPOBAHHbIE JabOpaTOpHbIE TOMENIeHUs KadeIphl GU3UKN U XUMUU C
COOTBETCTBYIOIIUM O0OpYyJA0BaHHEM, MPUOOpPaMH, J1a0OPATOPHBIMU YCTAHOBKaMU (ay/I.
422,433, 435);

- KOMITBIOTEP, MYJIbTUMEAUWHBIN IPOCKTOP U DKPAH.

Martepuansr INTERNET, mynbrumenuiiabie Kypcbl, oQpOpPMICHHBIE C TOMOIIBIO
Microsoft Power Point, ucronb3yroTcs npu MPOBEICHUHN JEKIIMOHHBIX U MPAKTHYECKUX
3aHITHUH.

8 Oopa3oBare/ibHbIe M HH(POPMAIUOHHBIE TEXHOJIOTUH

B nponecce npenomaBanust qucuUIInHbl «DHU3MKa» UCHOIB3YIOTCS KIACCHUYECKUE
(bopMBbI 1 METOIbI 00YUYEHUS: JIEKIUU, TPAKTUUECKUE 3aHATHS, J1a0opaTopHble paboThI,
caMoCTOATelIbHAsl paboTa CTY/IEHTOB.

B paMkax u3y4eHHMs IUCLUIUIMHBI IPEANoiaraercs MCHOJb30BaTh CIEAYIOLINE
o0Opa3oBaTebHbIE TEXHOJIOTHH.

BxoaHOW KOHTPOJIb MPOBOJIUTCA B (POPME YCTHBIX OMPOCOB C LENbI0 OLICHUBAHUSA
OCTATOYHBIX 3HAHUU IO paHee M3YUYEHHBbIM JHCLMIUIMHAM WIH pa3jeliaM H3y4aeMou
JTUCLUUILINHBI.

TpanuuuoHHas JIEKIUS COCTABISET OCHOBY TEOPETUUYECKOTO OOYUYEHHUSI B pamMKax
JUCUUIUIMHBI U HAMpaBl€HA Ha CUCTEMATHU3MPOBAHHOE WU3JI0KEHHE HAKOIUICHHBIX M
aKTyaJIbHbIX HAy4YHbIX 3HAHWU. JIeKuus npeaHa3zHayeHa ISl PACKPBITUS COCTOSIHUSL U
NEPCIEKTUB €CTECTBEHHbIX HAYK B COBPEMEHHBIX ycioBusix. Ha nexkuun
KOHLEHTPUPYETCd BHUMaHHE OOyYaroUMXxcsi Ha HauOoJee CIO0XHBIX M Y3J0BBIX
BOIIPOCAX, CTUMYJIMPYETCS MX aKTUBHAs NIO3HABATEIbHAs AESATEIbHOCTb.

[TpakTHyeckue 3aHATHA MO AUCIMILIMHE MPOBOASTCS B COOTBETCTBUU C yueOHO-
TEMaTHUYECKUM IUIAHOM [0 OTHAENbHbIM Tpynmnam. llenb npakTU4YecKuX 3aHATHUA —
3aKpPENUTh TEOPETUYECKUE 3HAHUSA, IOJYyYECHHbIE OOYyYAIONIMMHCS Ha JEKUHUSIX U B
pe3yNbTaTe CaMOCTOSATEIBHOIO U3yUEHHSI COOTBETCTBYIOIINX Pa3/ieiIOB PEKOMEHLYEMOMN
JUTEPATYphl, a TakkKe MPUOOPECTH TMPAKTUYECKUE HABBIKM pEUICHUS 3ajad.
[IpakTrueckoe 3aHsITHE MPEeJHA3ZHAUEHO AJis1 O0Jiee TIIyOOKOro OCBOEHHUS U aHAIN3a TEM,
M3y4yaeMbIX B paMKaxX IaHHOW TUCIUTUIUHBI.
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CamocrosiTennbHast  paboTa  CTyJeHTa  pealu3yerca B  CHCTeMaTH3alluu,
IUIAHUPOBAHWM, KOHTPOJE H PETYJIUPOBAHUHM €ro  Y4eOHO-TIPO(ECCHOHAITBHON
JESTETHPHOCTH, a TAaKKEe B aKTUBU3AIIMH COOCTBEHHBIX MO3HABATEIHLHO-MBICIUTEIBHBIX
JIeNUCTBUI 0€3 HETOCPEACTBEHHOM MOMOIIIM M PYKOBOJICTBA CO CTOPOHBI IIPETIOjaBaTerIsl.
OCHOBHOM 1I€JIbI0O CaAMOCTOSITENIbHOW pabOoThl CTyJeHTa sBisieTcss (popMupoBaHuUE
HaBBIKA CaMOCTOSITEJILHOTO TMPUOOPETCHHS UM 3HAHWUH 1O HEKOTOPHIM HECIOKHBIM
BOIIPOCAM TEOPETHUYECKOTO Kypca, 3aKpeIvIieHHe M YTiIyOJeHHe TMOJyYCeHHBIX 3HAHWH,
YMEHUW M HABBIKOB BO BpeMs JIKIIUH M TPaKTUUYECKUX 3aHsATHH. CamocTosTeabHas
paboTa TpeamnojaraeT COYETaHHE CaMOCTOSTEIBHBIX TEOPETHUYECKHX 3aHATHH U
CaMOCTOSTEIILHOE BHITIOJTHEHNE IPAKTUICCKUX 3aJaHUM.

[IpakTrueckne u JabOpaTOpPHBIE 3aHATUS MPOBOJSATCA B MHTEPAKTHBHOU (opme.
31ech NMPUMEHSIOTCS TaKue BUbl MHTEPAKTHBHBIX 3aHATHI Kak IHUCKyccus, pabora B
MaJIbIX TpyNax U UCCaeaoBaTeNIbcKas padboTa.

Jluckyccus UCToNb3yeTcsl B MPaKTUYECKUX 3aHATHsIX. OHA MPEACTaBISIET COOOM
MyOJIMYHOE 00CYKICHUE WIIM CBOOOIHBIN BepOaIbHBIM OOMEH 3HAHUSIMU, CYKJICHUSIMU,
UJISSIMHU WM MHEHHUSIMH TI0 TIOBOJy KaKOTO-THO0 CIIOPHOTO BOIpoca, podiemsl. Ee
CYIIIECTBEHHBIMU YEPTAMH SBJISIOTCS COYSTAHNE B3aNMOIOTIOTHSIONIETO JUAIora U
00CYXICHHI-CTIOPa, CTOJTKHOBEHHUE PA3IMYHBIX TOUEK 3peHuUsl, mo3utuii. [1o
CPaBHEHHMIO C PACIIPOCTPAHEHHON B 00yUECHHH JIEKITMOHHO-CEMUHAPCKOM (hopMOit
OOyYEeHHS TUCKYCCHS UMEET PSIIT MPEUMYIIECTB:

- JIUCKyCCHUs 00€CTIeYrBAET aKTUBHOE, TITyOOKOE, IMYHOCTHOE YCBOSHNE 3HAHUM.
AKTHBHOE, 3aMHTEPECOBAHHOE, IMOIIMOHATILHOE 00CYK/IE€HHUE BEJIET K OCMBICIIEHHOMY
YCBOCHUIO HOBBIX 3HAHUH, MOYKET 3aCTaBUTh YEJIOBEKA 3aIyMaThCsl, U3MECHUTh WIIH
MEPECMOTPETh CBOM YCTAHOBKH;
- BO BpeMs JUCKYCCHUHU OCYIIECTBIAECTCS aKTUBHOE B3aUMOJICHCTBUE 00YUaIOIUXCS;
- oOpaTHas cBs3b ¢ oOydaromumucs. Jluckyccust odecrieurBaeT BUICHUE TOTO,
HACKOJIBKO XOPOIIIO TpyTIa MOHUMAET 00CYKIaeMble BOIIPOCHI, U HE TpeOyeT
npuMeHeHus 0oiiee HopMabHBIX METOJIOB OLICHKHU.

Bo Bpemst mabopaTopHBIX 3aHATUH MPUMEHSIOTCS padoTa B MaJIbIX TPYIINAX U
UCCJIeI0BATEILCKUI METO/I.

PaboTa B MasbIX rpynmax — 3TO OJIHA U3 CAMBIX MOITYJISIPHBIX CTPATEruil, TaK KaKk
OHA JTaeT BCeM 00YyUaromuMcs (B TOM YHCIIE M CTECHUTEIIBHBIM) BO3MOKHOCTD
y4acTBOBaTh B pabOTe, MPAaKTUKOBATh HABBIKU COTPYIHUYECTBA, MEXKITMUHOCTHOTO
oO111eHus (B YaCTHOCTH, YMEHHE aKTUBHO CIIYIIaTh, BEIPA0AThIBATh 00IIee MHEHUE,
paspeniaTh BO3HUKAIOIIUE Pa3HOTIACHS).

[Ipu opraru3zainuu rpynmnoBoil paboThl, MPENoJaBaTeNb JOJKEH O0OPaTUTh
BHHMMaHUE Ha CJIEAYIOIINE €€ aCIIEeKThI:
- HY’)KHO YOEIHUTHCS, UTO yUaluecs: 00Jadar0T 3HAHUSAMHA U YMEHUSIMH, HEOOXOTUMBIMH
JUTSI BBITIOJTHEHUS TPYIITIOBOTO 3a1aHus. HexBaTka 3HaHMI OYEHB CKOPO JacT O cede
3HATh — y4Yallluecs He CTAHyT NMpUJlarath YCUJINMA JJIs1 BBITIOJHEHUS 3a/1aHMUS,
- HaJI0 CTapaThCs ¢liejaTh CBOM MHCTPYKIIMA MaKCUMAJIBbHO YeTKUMH. MaJloBEpOSITHO,
YTO TPYIIa CMOKET BOCTIPUHATH 00JIee OTHON WIIH JIBYX, 1K€ OUYCHb YETKHX,
WHCTPYKIUH 32 OJMH pa3, MOATOMY HaJ0 3alUChIBaTh MHCTPYKIIMH HA JOCKE U (MJIN)
KapTOYKax;
- HaJI0 MPEIOCTABIATE TPYIIIIE JOCTATOYHO BPEMEHH HA BBIMTOTHEHUE 3aJaHU.
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B ocHoBe wHccnenoBaTeabCKOTO MeETOoJa JIKHUT MpobiieMHOe 0O0ydeHue,
HaIlpaBJI€HHOE Ha PAa3BUTHE AKTHUBHOCTH, OTBETCTBEHHOCTH M CaMOCTOSITEIBHOCTU B
npuHATUU perieHuil. MccnenoBarensckas popma NpOBEICHUS 3aHATHA MPEAIOIaraeT:
O3HaKOMJIEHHE ¢ 00JacTbl0 U  COAEpXKaHUEM MPEIMETHOrO0  HCCIENOBaHus,
dbopMmynupoBKa LieJed U 3a1a4d uccieoBaHus, cOOp JaHHBIX 00 M3ydaeMoM OOBEKTeE,
MPOBEICHUE HCCIENOBaHUS (BBIJEIEHUE H3y4aeMbIX (DAKTOPOB, BBIIABH)KCHHE
TUIOTE3bI, MOJICIIUPOBAHUE), OOBSICHEHHE TMOTYYEHHBIX JaHHBIX, (OPMYITHUPOBKA
BBIBOJIOB, O(pOPMJICHUE PE3YJILTATOB PAOOTHI.

9 @DOoH OLEHOYHBIX CpeacTB AJddA MNPOBECACHUHA TCEKYHIECIro KOHTPOJIA
YCII€EBA€MOCTH H leOMe)KYTO‘IHOﬁ arTTeCTallui 10 uTOoraM OCBOCHUA NUCHMUIIJINHBI

YpoBeHb M KaueCTBO 3HAHUM, OOyYarOIUXCsl OLICHUBAETCS IO pPeE3yJbTaraM
TEKYIIErO0 KOHTPOJIS YCIIEBAEMOCTH M MPOMEXKYTOUYHOW aTTECTAlMd IO MTOraM
OCBOEHUS JUCLUUILIMHBI B BUJIE 3a4€Ta C OLIEHKOM BO BTOPOM CEMECTPE U IK3aMEHa B
TPETHEM CEMECTPE.

Texymmii KOHTPOJb BKJIIOYAET B ceOs BXOJHOW KOHTPOJIb, YCTHBIH OIPOC,
3alUTy PEIIeHUs 3a7ad [JIs CaMOCTOATENbHOM paldoThl, 3alIMTY JaOOpaTOPHOM
pabOThI U TECTUPOBAHUS.

BXxoaHOW KOHTpOJb NpeIHa3HA4€H U1 BBISBICHUS YPOBHS MOJATOTOBKH
o0y4Jaronuxcsi, HeOOXOAUMBIX JIJIi OCBOCHUSI TUCUHUILTUHBI. BOMpock! 11 BXOIHOTO
KOHTPOJISI IPUBEJICHBI B I1. 9.4.

YCTHBIM ONpPOC TMPOBOAUTCA C LEIBIO KOHTPOJISI 3HAHUKW TEOPETUYECKOTO
MaTepuaa, U3J1araéMoro Ha JIEKIIMM U YCBOEHHOIO B PE3YJIbTaTe CaMOCTOATEIbHOM
pabotel. IlepeueHr TeM [Isi CaMOCTOATEIBLHOM TPOPAOOTKH TEOPETHUECKOTO
Marepuasa IpUBEIEH B 1I. 5.5.

3ammTa pemieHus 3a1ad s CaMOCTOSITENIbHOM pabOThl MPOBOJUTCS JJIS
IIPOBEPKH YCBOEHHS CTYAEHTOM TEKYIIEro y4eOHOro marepuaia U CIHOCOOHOCTH
MCIIOJIB30BaTh 3THU 3HAHMS JJIsl aHAIU3A YCIIOBUS U PEIICHUS 3aa4H, a TAK)KE YMEHUS
MPUMEHSATh MaTEMAaTUYECKUE METOBI JIJIsl ONMCAHUS (PU3NYECKUX SIBJICHUM.

3amuTa 1a00paTopHO pabOThl TPOBOJUTCS ISl BBISIBICHUSI CHOPMUPOBAHHOCTHU
HABBIKOB JKCIUTyaTalluu TPHOOPOB W 0OOPYOBaHUA W TMPOBEACHUS (HHU3UIECKOTO
OKCIIEPUMEHTA, a TaKKe€ YMEHHsS MPOBOJAUTH CTATHUCTUYECKYIO 00paboTKy
pE3yNbTAaTOB SKCIEPUMEHTA. 3aJaHusl JJIi CaMOCTOSATENBHOTO pEIICHUs 3aJad |
BOMPOCHI JJIs 3aIIMTHI Ja00paTOPHBIX padOT MpHUBEAEHbI B MyHKTax 9.6.1. u 9.6.2.

TectupoBaHWe TPOBOAUTCA C ULEIbIO BBIABICHUS CTENEHU YCBOEHUS
TEOPETUYECKOTO MaTepuaia JaHHoro pasaena. [Ipumep Tecta npuseaeH B 1.9.6.3.

[TpomexyTouHast aTTecTallusl MO UTOraM OCBOCHHS JAUCHUILIMHBI TPOBOJUTCS B
BHUJIE 3a4UeTa C OIICHKOM BO 2-M CEMECTpE U dK3aMeHa B 3-M CEMeCTpe.

DK3aMeH MpeArnojaraeT OTBET Ha TEOPETUUYECKUE BOMPOCHI OUIieTa U3 MEpPedHs
BOIIPOCOB TpeJICTaBICHHBIX B 1. 9.6.4. K MOMEHTY cjjauu 3K3amMeHa JOJIKHBI OBITh
0JIaromoIy4YHO POUIECHBI MIPEBITYIIHIE (POPMBI KOHTPOJISL.
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9.1. bBanibHO-peMTHHIOBasE CHCTEMa

OIICHKH

TeKyIlero

YCIIeBAE€MOCTH M 3HAHMH M MPOMEKYTOYHOM ATTECTALMHU CTYACHTOB

KOHTPOJISA

[Ipumenenue OamIbHO-PEHTUHTOBOM CUCTEMBI OIICHKM 3HAHUW M OOecTeueHus
KayecTBa y4eOHOro Ipoliecca JaHHON padoueid mporpaMmoit mo AucuIuinie « Ouznka

He npeaycMoTpeHo (1. 1.9 Tlonoxenus).

9.2 Meroanyeckue peKOMEHJAAlUM M0 NMPOBEJICHUIO NPOoLeAYPbl OLeHUBAHUS
3HAHUH, YMEHUI M HABBIKOB M (WJIH) ONBITA JAEATEJbHOCTH, XapaKTEePHU3yIOIIUX

Tanbl JOPMUPOBAHUS KOMIIETEHIIUI

Jranbl GOPMHUPOBAHUSA KOMIIETEHUUI

Hazpanue u COACPIKAaHUC dTalla

Kona(sr) bopmupyembix
Ha JTare
KOMITIETEHIUI

Oran 1. ®opmupoBanue 6a3bl 3HAHUN:
JICKITUH;
MIPAKTUIECKHE
COJICPKAHHS;
caMOCTOSATENIbHAs paboTa 00yJaronuXxcsi 0 BOMPOCAM TEM
TEOPETUYECCKOTO  CONICp)KaHMsA, pEIIeHUEe 3amad s
CaMOCTOSITEJILHOW pabOThI, MOJITOTOBKA K JIA0OPATOPHBIM
paboTamM, TECTUPOBAHHUIO.

3aHATHA MO TEMaAM  TCOPCTUYCCKOIO

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

Oran 2. dopmupoBaHue

UCIIOJIb30BAHUS 3HAHUI:
paboTa ¢ TEKCTOM JEKUUH, padoTra ¢ ydyeOHUKAMH,
y4eOHBIMU MOCOOUSAMHU U MPOY. U3 MEPEUYHS] OCHOBHOU
W JIOTIOJHUTENbHOW  JUTEpaTyphbl,  PECypcoB
UH(GOPMAITMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH
«AnTepuer», 06a3  gaHHBIX, HUHGOPMAIMOHHO-
CIPAaBOYHBIX U TOUCKOBBIX CUCTEM H T.IL.;
caMOCTOsITeNIbHAsE ~ paboTa TO  TOATOTOBKE K
OPaKTHUYECKUM  3aHATUSAM,  YCTHBIM  OIPOCaM,
71a00paTOPHBIM paboTaM, TECTUPOBAHUIO.

HaBBIKOB IMPAKTHYCCKOI'O

OK-39; OK-40, OK-
41, OK-42, IIK-11,
[1K-15; TIK-17; ITK-
18; I1K-19; T1K-20;
I1K-25; T1K-30; I1K-36

Oran 3. [IpoBepka ycBoeHUsI MaTepuaa:
MPOBEPKA IMOJTOTOBKU MAaTEPHATIOB K MPAKTUUYESCKUM
3aHSTHUSIM;
MIPOBEJICHUE YCTHBIX OMPOCOB;
3a1uTa 1abopaTopHbIX padoT;
MPOBEJICHUE TECTUPOBAHUS;
MIPOBEPKA PELICHUS 3a]1a4 CAMOCTOSATEILHON PabOThI;
clayda 3a4€Ta ¢ OILCHKOM;
c/laya SK3aMeHa.

OK-39; OK-40, OK-
41, OK-42, I1IK-11,
I1K-15; TIK-17; ITK-
18; T1IK-19; TIK-20;
I1K-25; T1K-30; I1K-36
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9.3 TemMbI KypcOBBIX PadoT (IPOEKTOB) MO JUCUHUILIUHE

Pedepatrei, kypcoBeie pabOThI, 3cce U T.A. TO pa3fenaMm JUCHUIUIAHBI HE
IPEyCMOTPEHBI YUEOHBIM IJIAHOM
9.4 KoHTpoJibHbIe BONPOCHI VISl NPOBeIEHUs

BXOJHOT0 KOHTPOJIHA

OCTATOYHBIX 3HAHUH MO 00eCIeYnBAOIIUM AUCHOHUILNIMHAM

1 Urto Takoe koppo3usi?

2 Kakue BUIBI KOPPO3MOHHBIX Pa3pyLICHUH METATTMYECKUX H3JICIUN BBI
3HaeTe, KaKOM W3 HUX HanOoyee ormaceH?

3 OnuHakoB JIM XHMHYECKHH IIpoOIece
XUMUYECKOU U DJIEKTPOXUMHYECKON KOPPO3UU?

4 MoeT 11 OKCHIHAs IUIEHKA 3alUTUTh METAJT OT JTAJIbHEUILIEN KOPPO3UH?

3) OOBsICHUTE CXOJICTBO M OTJIMYKME B MEXaHM3MaX IMPOTEKaHUS PEAKIUU B
rajbBaHMYECKUX AJIEMEHTAX U MPU JIEKTPOXUMHUUECKON KOPPO3Uun?

6 Kakumu cnocobamu 3aluinarT METAIbl M CIUIaBbl OT KOPPO3UOHHBIX
pa3pyIieHuii?

7 HazoBuTte [IpoMbIIIEHHBIN CTTOCOO MOTYYSHUS] METAUNIMYECKOTO ATFOMUHUAL.

pa3pylLICHUsT METAJUIOB IIpH

9.5 Onucanue mnoka3arejed U KPUTEPHEB OLCHMBAHUS KOMIICTCHUMH HA

Pa3JIMYHbIX 3Tanax ux (pOpMUPOBAHUSA, ONIMCAHME IIKAJ OLlEHUBAHUS

Kputepuu onennBanust

ITokazarenu olleHUBaHUS

Onucanue Kbl

KOMITETCHIIMH KOMITCTEHIIHIHA OILICHUBAHUSI
1. CrtocoGHOCTH IPOBOAUTH 3HaeT ocHOBHBIE | OnieHKa «OTIAMYHON!
JI0Ka3aTeNbCTBA YTBEPKICHUH buznveckne 3aKOHBI, | - OTBET Ha BOIPOC MOJTHBIH,
KaK COCTaBJISIOIICH JeKAIINe B OCHOBE | HE OBLTO HEOOXOAUMOCTH B
KOTHUTHUBHOH U COBPEMEHHOW TEXHMKH | | JIOTIOJHUTEIBHBIX
KOMMYHHUKATHBHON (QYHKIIUU texHonoruu. I[lpeacrasmnser | (HABOAALIMX BOMPOCAX);
(OK-39) CBSI3b (U3UKU C JPYTUMH | - CHCTEMAaTU3UPOBAHHBIE,
HayKaMH u pOJIb | TITyOOKHE U TIOJTHBIE
3nams: bu3znuecKux 3HAHUS 110 BCEM paszfiesiaM
- METOIbI TEOPETHUYECKOTO U 3aKOHOMEPHOCTEHA. y4eOHOI MporpamMmel, a
HKCHEPUMEHTATBHOTO TaKXXe 0 OCHOBHBIM

HCCTIeI0BaHMS B (PU3HUKE.

Ymems:

- ACTIOJIb30BaTh (PU3UYCCKUE
3aKOHBI TIPY aHAJIM3E U PEIICHUN
npo6seM mpodeccuoHaIbHOMI
NEeSITEITLHOCTH.

Braoemy:
- METOJaMH TTOCTPOCHUS

Hcnonp3yer s onucaHus

SIBJIICHUI W3BECTHBIC
¢buznyeckue MOJIENIH.
IIpumensier 3HAHUS 0
(bU3UIECKUX CBOMCTBax
OOBEKTOB U  SBICHUU B
MPaKTUYECKOU

NesITETbHOCTH.

Biageer HaBBIKAMH

BOIIPOCAM, BBIXOISAIIUM 3a
€e Ipeensbl;

- YMEHHUE
OPUEHTHUPOBATHCS B
TEOPUSIX, KOHLIETIIUAX 1
HAIIPABJIEHUAX I10
M3y4aeMOW TUCIUILIINHE U
JIaBaTh UM KPUTHUYECKYIO
OLIEHKY, UCII0JIb30BaTh
HaYYHbIE JOCTHKEHUS
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MaTeEMaTHYECKOH MOJIEIN
TUTIOBBIX MPOGECCHOHATBHBIX
3a7a4 U COJIEpKATEIbHOU
HHTEPIPETALUN TOTYIYECHHBIX
pE3yNbTATOB.

OITMCaHUS TEXHOT€HHBIX
IPOLECCOB U  NPUPOIHBIX
SIBJICHHI Ha OCHOBE 3aKOHOB
GU3MKM W TIOCTPOCHUS HX
MaTeMaTUUeCKOM MOJeIIeH.
Bnaneer HaBBIKAMH
SKCIUTyaTaluu MNpubopoB U
MHTEpIPETALNU PE3yIbTaTOB
U3MEPECHUM.

2. Bnanenue MetomamMu aHaiau3a
Y CHHTE3a U3YYaeMbIX SIBICHHM
u mporieccos (OK-40)

3uame:

- OCHOBHBIE MAaTEMATHYECKIE
METO/TbI PEIICHUS
po(heCCHOHATBHBIX 3a7a4;

- METOJIbI TEOPETUIECKOTO U
IKCIIEPUMEHTAIHLHOTO
UCCIICZIOBaHUS B (pHU3HKe.

Ymems:

- IPUMEHSTh MaTEMaTHIECKUE
METO/IbI TIPH PEIICHUN TUTIOBBIX
po(heCCUOHATBHBIX 3a7a4;

- pemaTh THIOBBIC 33a4H 110
OCHOBHBIM paszjiefiaM Kypca
(DM3HKY, UCTIONB3YS METO/IBI
MaTeMaTHYECKOTO aHAIN3a;

- HCTIOJIb30BaTh (hU3HUECKUe
3aKOHBI IPU aHAIIN3E U PEIICHUN
npobiem npodeccuoHambHOM
JIeSITEIIbHOCTH.

Brnaoemy:

- METOJIaMU TTIOCTPOCHUS
MaTeMaTH4YeCKOM MOJICITH
TUTIOBBIX MPO(HEeCCHOHATBHBIX
3a7a4 U COJIepKaTeIbHOU
MHTEPIPETALUHU IT0JTyYEHHBIX
pe3yJIbTaTOB.

- METOJIaMH TIPOBEICHUSI
(bu3HUeCKUX U3MEPEHUH,
METOJaMU KOPPEKTHON OLEHKHU
MOTPENTHOCTEN MTPU MPOBEACHUM
(hU3UUECKOT0 IKCTIEpUMEHTA.

3HaeT MNpPUPOAY OCHOBHBIX
buznuecKkux SIBJICHUH,
MPUYUHBI UX BO3HUKHOBEHUS

u B3aNMOCBS3H. 3Haer
3aKOHBI (10737041 u
MATCMATHYCCKHC MCETOObI

OIINCBIBAIOIIIUE OTHU SABJICHUS.

Hcnonp3yer st onucaHus
SIBJICHU HU3BECTHBIE
¢buznueckue mozenu. [lpu
pelleHnn 3a1a4 INPUMEHSET
mdhepeHnnaIbHOe u
MHTETPAIBHOE HCUYUCIICHUE.
YmMmeer IIPOBOJUTH
(GU3NYEeCKUil  DKCIIEPUMEHT.
Moxer mnpoaHaIu3upOBaTh
pe3yJIbTaThl IKCIIEPUMEHTA

Bnaneer HaBbIKamMu
pelLlIeHHs TUIIOBBIX 337134 U
HaBBIKAMU TIPOBEICHHS
(bu3MYECKOro dKCIIEpUMEHTA

3. CriocoOHOCTP W TOTOBHOCTH
OCO3HaBaTh POJIb €CTECTBCHHBIX
HAayK B

pa3BUTUH  HAYKH,

TeXxHUKH U TexHoyoruu (OK-41)

3Haer OCHOBHBIE
buznueckue 3aKOHBI,
Jexaliune B OCHOBE
COBPEMEHHOM TEXHUKU U

TCXHOJIOT'HNH. Hpe,[[CTaBJ'I}IeT

JPYTHX TUCIUIUINH;
- TBOpUECKast
caMmocTosTenbHas pabora
Ha INPaKTHYCCKUX,
71a00PaTOPHBIX 3aHATHSX,
AKTUBHOC Y4aCTUC B
TPYIIOBBIX O0CYXICHUSX,
BBICOKHI YPOBEHb
KYJIBbTYPbI UCIIOJTHEHHUS
3aJlaHAM.

Onenka «Xopomoy:

- OTBET XOPOIINI, OTBETOM
JIOCTaTOYHO OXBAaYEHBI BCE
paszensl Bompoca,
€/IMHUYHBIC HABOISIINE
BOIIPOCHI;

- CUCTeMaTH3HPOBAHHBIE,
IJIyOOKHE U TIOJTHBIE
3HAHUS 110 BCEM
MIOCTaBJIEHHBIM BOIIPOCaM
B 00BeMe yueOHOM
IPOTPaMMBEI;

- aKTUBHAs
caMmocTosiTenbHas pabora
Ha MMPaKTHYECKHX,
71a00paTOPHBIX 3aHITHUSAX,
CHCTEMaTU4YeCKOe y4acTue
B TPYIIIIOBBIX
00CYX/I€HUSX, BBICOKHI
YPOBEHb KYJIbTYPHI
VICIIOJTHEHUS 33JIaHNH.

Ouenka

«Y IOBIICTBOPUTEIHLHON:

- OTBET
YAOBJIETBOPUTEIBHBIM,
CTYZICHT JI0CTaTOYHO
OpHUEHTHUpYETCS B
OCHOBHBIX aCIEKTax
BOIIPOCA, TOCTATOYHO
HOJIHBIE U
CHCTEMaTU3UPOBAHHBIC
3HaHUA B 00beMe yueOHOM
pOTPaMMBI;

- caMOCTOsTeNIbHAs paboTa
Ha MMPaKTHYECKHX,
71a00PaTOPHBIX 3aHATHSAX,
y4acTHe B TPYIIOBBIX
00CYXICHUIX, BBICOKHIA
YPOBEHb KYJBTYPbI
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3uame.

- OCHOBHBIC IIOHSTHUS, 3aKOHBI U
MOJICITH MEXAHUKH,
3JIEKTPUYECTBA U MAarHETU3MA,
KOJIeOaHUI M BOJIH, KBAHTOBOM
(bu3MKH, MOJIEKYIApHON (PUNKU
Y TEPMOJIMHAMUKH, OTITUKH,
ATOMHOM U SIICPHOU (PUBHKH.

Ymems:

- HCTIOJIb30BaTh (hU3HUECKUe
3aKOHBI MPU aHAIIU3€ U PEIICHUN
npobiem npodeccuoHanbHOM
NEeSITENLHOCTH.

Bnaoemy:

- METOJIaMH TTOCTPOEHUS
MaTeMaTUIECKON MOJCIN
TUTIOBBIX MPOPECCHOHATBHBIX
3a7a4 U COJIepKaTEIbHOU
WHTEPIPETALNH TOJTYYSHHBIX
pe3yIbTaTOB;

- METOZIaMU TTPOBEICHHS
(bu3HUeCKUX U3MEPEHUH,
METOJaMH KOPPEKTHON OIICHKU
MOTPEITHOCTEN MPU MPOBEACHUH
(hU3UYIECKOTO IKCIICPUMEHTA.

CBS3b (PHU3UKU C JAPYTUMH

HayKaMH u poib
buzngeckux
3aKOHOMEPHOCTEH.

Ucnonp3yer s onucaHus

SIBJICHUI HU3BECTHBIE
buznueckue MOJIETIN.
IIpumensier 3HAHUS 0
(bu3IIeCKUX CBOMCTBAaxX
O0OBEKTOB U  SBIECHUU B
MPAaKTUYECKOU

JIEATENBHOCTH. Moxer
HCII0JIb30BATh 3aKOHBI
busukn  UIA pelieHus
TEXHUYECKUX u

TEXHOJIOTHYECKHNX npo6neM.

Bnaneer HaBBIKaMU
OITHMCAaHUS TEXHOT€HHBIX
MPOLIECCOB U IPHUPOIAHBIX

SIBJICHHI Ha OCHOBE 3aKOHOB
(GU3MKM W TOCTPOCHUS HX
MaTeMaTUUeCcKOM MOJeIeH.
Bnaneer HaBBIKAMH
SKCIUTyaTaluu MNpubopoB U
MHTEpIPETALNU PE3yIbTaTOB
U3MEPECHUM.

4. CnocoOHOCTh ¥ TOTOBHOCTD
HCIIOJIb30BATh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX
JMCIUILINH B
po(heCcCHOHATBHON
JIeATEIBHOCTH, TPUMEHSTh
METO/IBI MATEMATHYECKOTO
aHaAJIN3a U MOJIEJIUPOBAHMUS,
TEOPETHUYECKOTO 1
9KCIIEPUMEHTAIILHOTO
uccienoanus (OK-42)

3uams:

- (hu3HYECKHE OCHOBBI
MEXaHHKH;

- OCHOBHBIE TIOHSATHUS, 3aKOHBI U
MOJIEITH MEXaHHKH,
JNIEKTpUYECTBA U MAarHETU3MA,
KOJIeOaHUM ¥ BOJIH, KBAHTOBOM
(bU3uKH, MOJICKYJIIPHON (HU3UKH
U TEPMOJIMHAMUKHU, OTITUKH,
aTOMHOH U AepHON (U3UKH;

- MaTEMaTHYECKHUE MOJICITH

3HaeT Npupoay OCHOBHBIX
(bu3MYECKUX SIBICHUH,
MPUYMHBI KX BO3SHUKHOBEHHUS
Y B3aMMOCBS3U. 3JHAET
3aKOHBI (PU3UKU U
MaTeMaTHYECKUE MOJIEITH
OITHCHIBAIOIIUE ITH SBIICHHS.
3HaeT MaTeMaTH4ecKue
METO/IbI PEIICHUS 3a]1a4,
BO3HUKAIOIINX B ITPOIECCEe
po¢eCCHOHAIBHON
JesITeNbHOCTU. 3HAET
¢uznueckue npudopsl u
METO/Ibl U3MEPEHUS
(bu3MYECKUX BETUYHH. 3HACT
OCHOBBI TEOPUU
MOTPENTHOCTEM.

YMeer nenatb KOPpeKTHYIO
MOCTaHOBKY (hU3HUYECKOM
3aJ]a4i, CBSI3aHHYIO C
HN3Y4YaCMBIM SABJICHUCM

UCHOJIHEHUS 3aJaHUN.

Ouenka «He
YAOBJIETBOPUTEIHLHO .

- HCT
YJIOBJICTBOPUTEIIEHOTO
OTBETa Ha BOMPOC, MHOTO
HaBOAAMIUX BOIIPOCOB,
OTCYTCTBHUEC OTBCTOB I10
OCHOBHBIM TOJIOXEHUSIM
BOIIPOCa, HE3HAHHE
JICKITMOHHOT'0 MaTepraa,
- MIACCUBHOCTD Ha
MPAKTUYCCKUX U
1a00paTOPHBIX 3aHATHUSX,
HU3KHUI YPOBEHb KYJIbTYPHI
WCTIONTHEHUS 3aJJaHUMH.
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MPOCTEUIIIUX CUCTEM U
MPOLIECCOB B €CTECTBO3HAHUU U
TEXHUKE;

- OCHOBHBIC MaTeMaTHICCKHE
METO/IbI PEILICHHUSI
po(heCcCUOHATBHBIX 3a/a4;

- METOJIbI TEOPETUICCKOTO U
AKCIEPUMEHTAIBHOTO
WCCIICIOBAHMS B (PU3HKE.

Ymemy:

- yIOTpeOIATH
MaTeMaTHYECKYI0 CHMBOJIUKY
JUTSL BBIPAXKCHUS
KOJIMYECTBEHHBIX U
Ka4eCTBCHHBIX OTHOIICHHM
00BLEKTOB;

- IPUMEHSITh MaTeMaTHUECKUE
METOJIbI TIPH PEIICHUN TUTIOBBIX
npo¢eCCHOHANIBHBIX 33724,

- peliaTh TUIMOBBIE 33a4YH 110
OCHOBHBIM pasziesiaM Kypca
(U3NKH, UCTIONB3YST METOTBI
MaTeMaTUYECKOTO aHaJIN3a;

- UCTIOJIB30BATh (PU3UUECKUE
3aKOHBI TIPY aHAJIN3E U PEIICHUN
npo06eM npodeccuoHaIbHON
NeITeIbHOCTH;

Brnaoemy:.

- METOJIaMU TIOCTPOCHUS
MaTeMaTHYECKOH MOJIENIN
THTIOBBIX MPO(HEeCCHOHATBHBIX
3a/1a4 ¥ CoJiepKaTeIbHON
WHTEPIPETAIMH MTOJTYICHHBIX
pe3yIbTaTOB;

- METOJIaMHU TIPOBEJICHUS
(U3NYECKUX U3MEPEHUI,
METOaMH KOPPEKTHON OIICHKH
MOTPENIHOCTEN PH MPOBEICHUU
(DM3UYIECKOTO IKCIIEPUMEHTA,

[Tpupoasr. Criocoben
IIPOBECTH aHAJU3 337a4YH
UCTIONB3YS 3aKOHBI (PH3UKH.
[TocpencTBom
MaTeMaTHYeCKUX
BBIYMCIICHUN U
AKCIIEPUMEHTATBHBIX
HaOJI01eHUH BBIABIISET
CBSI3U MEXAY (PU3NUECKUMHU
SIBIICHUSIMA U BBITTOJTHSIET
KOJINYECTBEHHbIE OLIEHKH
(bu3nYeCKnX MapaMeTpos,
XapaKTepU3yIOIINX
UCCIIETyEeMBbIE SBJICHMUSL.
CrniocoOeH BBIIBUHYTh
Hay4yHO 0OOCHOBAHHYIO
TUIIOTE3Y O CYyTH
(bu3n4ecKoro SBICHHUS.

Bnaneer HaBBIKAMU
OTHCaHUS OCHOBHBIX
bu3nUecKux  SBIECHUN U
HaBBIKaMH pelIeHus
TUTIOBBIX (PU3UYECKUX 3a1ad.
Bnaneer HaBBbIKAMU
SKCIUTyaTaluu MNpubopoB U
00opyI0BaHUS.

CdhopmupoBansl HaBBIKU
00paboTKu u

UHTEPIIPETALIMY PE3YJIbTATOB
U3MEPECHU.

5. Bnanenue kyapTypoi
npodeccuoHanbHOM

3Haer npupony (pusmvecKux
SIBJICHUH, KOTOpPHIE MOTYT

0€e30I1acCHOCTH, CIIOCOOHOCTRIO OBITE CBSI3aHBI c

UACHTUDUIIPOBATH OMTACHOCTH | Pa3INYHBIMH BUJIAMU

U OLIEHUBATh PUCKU B cepe puckoB B cdepe Oymymiei

CBOEH MpodeccCHOHATBHOM npo¢ecCuOHATBLHON

nesrenbrocTr (TTK-11) NEATENIbHOCTH, MPUYUHBI HX
BO3HHKHOBCHUS u

3uams: B3aUMOCBSI3H.

- OCHOBHbIE TTOHSTHS, 3aKOHBI U

MOJICITH MEXaHUKH, Ymeer MIOCPEJICTBOM
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JJIEKTPUYECTBA U MAarHETU3MA,
KoJIeOAHMI U BOJIH, KBAHTOBOM
(bu3MKH, MOJIEKYIApHON (PU3UKU
Y TEPMOJIMHAMHUKH, ONITHKH,
aTOMHOM U sIepHON (HUBUKH;

Ymems:

- HCTIOJIb30BaTh (hU3HUECKUe
3aKOHBI MPU aHAIIM3€ U PEIICHUN
npobiem npodeccuonanbHOM
NEeSITENbHOCTH.

Bnaoemy:

- METOJIaMH TTIOCTPOECHUS
MaTeMaTHYeCKOM MOJICITH
THUTIOBBIX MPOPECCHOHATBHBIX
3a7a4 U COJIepKaTEIbHOU
HWHTEPIPETAINU OJTYYSHHBIX
pe3yJIbTaToOB;

- METOJIaMH TIPOBEJICHUS
(hu3HUECKUX U3MEPEHUH,
METO/IaMH KOPPEKTHON OIICHKU
MOTPEITHOCTEN MPU MPOBEACHUH
(hU3UIECKOTO IKCIIEPUMEHTA.

TEOPECTUUECKOTI' O NI

AKCIEPUMEHTAIBHOIO
UCCIIEI0BaHMUS JieNaTh
OLICHKY buznyecKkux
napameTpoB BEIIIECTBA,

SIBJICHUSI, TTpOIIecca.

Brnaneer HaBbIKaMU
OMUCaHUs TEXHOTCHHBIX
MPOIIECCOB M TPHUPOTHBIX
SBJICHUH Ha OCHOBE 3aKOHOB
GU3MKH U TIOCTPOCHHUS UX
MaTeMaTUYeCKOM  MOJICIH,
HaBBIKAMH  TEOPETUYECKHUX
pacdeToB 3HAYEHUMN
bu3nUecKux BEJIMYUH,
HaBbIKAMHM  OJKCIUTyaTalluu
npuOOPOB M UHTEPIIPETALINU
pe3yJIbTaTOB U3MEPEHU.

6. C1ocoOHOCTH M TOTOBHOCTE
9KCILIyaTHPOBATh
U3MEPUTENILHYIO TEXHUKY H
KOHTPOJIHHO-TIOBEPOYHYIO
anmapaTtypy B COOTBETCTBHH C
HOPMAaTHUBHBIMU TIPABOBBIMHU
aKTaM¥, YCTaHABIHBAIOIIHMH
MpaBUIIa YKCIUTyaTaI[ud |
TEXHUYECKOTO 00CITy)KHBaHUS
CPEICTB METPOJIIOTUYECKOTO
o0OecIieueHus I0JICTOB
BO3aymHbIX cynoB (ITK-15)

3uams:

- OCHOBHbIE MOHATHUSA, 3aKOHBI U
MOJIETTH MEXaHUKH,
JJIEKTPUYECTBA U MAaTHETHU3MA,
KOJIEOaHUH U BOJIH, KBAHTOBOM
(bu3MKH, MOJEKYIApHON (HUNKU
¥ TCPMOJIMHAMUKH, ONITHUKH,
ATOMHOW U SIEPHOUN (PUBHKH;

- METO/JIbI TEOPETUYECKOTO U
IKCIIEPUMEHTAIHLHOTO
HCCTIeI0BaHuS B (PU3HUKE.

Ymemo:
- UCTIOJIb30BaTh (PU3HUECKHUE
3aKOHBI IPU aHAIIM3€ U PELICHUN

3HaeT puznueckue mpudopsI
U METOJIbI U3MEPEHUS
(bU3MUECKUX BEIUYHH. 3HAET
OCHOBBI TCOPUH
ITOIPEIIHOCTEM.

YMeer npoBOIUTh U
IUTAaHUPOBATh (PU3NYECKHUI
SKCIEpUMEHT. MoxeT
IPOaHAIM3UPOBATh
pe3yIbTaThl SKCIIEPUMEHTA
crenath BbIBOABL. [IpoBoauT
CTaTUCTUYECKYIO 00pabOTKy
PE3yIbTATOB IKCIIEPUMEHTA.

Bnaneer naBbikamMu
OKCILTyaTaIy MpruOOpOB U
0o0opyI0BaHUS.
CdhopmupoBaHbl HABBIKU
00paboTKH H
MHTEpIpETallUU PE3yIbTaTOB
nu3Mepenuil. Cnocobex
IIOJIb3YSICh HAYYHOU U
CIIPaBOYHOM JIUTEPATYPOU
OCBOMTb HOBBIE 3HAHMUS.
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npobem npodeccuoHambHOM
JeSITENLHOCTH.

Brnaoemy.

- METOJIaMHU TIOCTPOCHUS
MaTEeMaTHYECKOM MOJCIH
THUTIOBBIX MPOPECCHOHATBHBIX
3a/1a4 ¥ COJIePKaTeIbHOM
WHTEPIPETAINH TOTYYSHHBIX
pe3yJIbTATOB;

- METOJIaMU TTPOBEICHUS
(bu3NYECKUX U3MEPEHU,
METOJITaMU KOPPEKTHOW OIICHKH
MOTPEITHOCTEH MPU MTPOBEACHUH
(bU3UYIECKOTO IKCIICPUMEHTA.

7. CnocoOHOCTE
9KCILIYyaTHPOBATh
panoTEXHUYECKOE
000pyI0BaHUE U CPENICTBA CBSI3H
B COOTBETCTBHH C
HOPMAaTUBHBIMH MPAaBOBBIMU
aKTaMu, YCTaHaBJ'II/IBaIOHII/IMI/I
TIpaBUIIA IKCIUTyaTaI[u|
HAa3eMHBIX CPEJICTB
pal[I/IOTCXHI/I‘-IGCKOI‘O
o0OecrieueHus moJIeTOB U
ABUAIMOHHOM 2IIEKTPOCBSI3U
(TIK-17)

3namo:

- OCHOBHBIC TIOHATHSI, 3aKOHBI 1
MOJIENTN MEXAHHKH,
3JIEKTPUUYECTBA U MarHETHU3Ma,
KoJIeOAHMI U BOJIH, KBAHTOBOM
(hU3HKHU, MOJEKYIISIPHON (QU3UKHI
U TEPMOJAUHAMUKH, ONTUKH,
aTOMHOM U AepHON (PU3UKU;

- METO/BI TEOPETHUECKOTO U
9KCIEPUMEHTAIBHOIO
uccleIoBaHus B (husuke.

Ymems:

- ACTIOJIb30BaTh (hU3HUECKUe
3aKOHBI IPU aHAIIN3€E U PEIICHUN
npobaem npodeccuoHambHOM
NeSITENLHOCTH.

Brnaoemy.

- METOJaMH NOCTPOEHUS
MaTeMaTHYEeCKOM MOICITH
TUTIOBBIX MPO(HEeCCHOHATBHBIX
3a/1a4 ¥ COJIePKATEIbHOM

3HaeT OCHOBHbBIE
OTIpe/IeTICHU S, IMHUIIBI
WU3MEpEHUS U 3aKOHBI
CJIEYIOIUX pa3/IesioB
JTAHHOW AUCUUTIIIUHBL:
ANEKTPUYECTBO U
MarHeTusm, pusmka
Ko1e0aHui U BOJIH,
BOJIHOBAsl ONITHKA, aTOMHAs
¢uzuka. 3Haer puznUIecKue
MPUOOPHI U METOBI
U3MepeHus: GPU3NIECKUX
BEJIMYMH. 3HAET OCHOBBI
TEOPHUH MOTPEIIHOCTEN.

YwMeer pemarb TUIIOBbIE
3371241 IO pa3zesam:
3JIEKTPUUYECTBO U
MarHeTusMm, (pu3nkKa
KoJIeOaHUH 1 BOJIH,
BOJIHOBAsI ONTHUKA, aTOMHAs
¢uzuka. YMeer npoBOIUTH U
IJIAaHUPOBATh (PU3NYECKUI
HKCIEPUMEHT. MOoxkeT
IPOaHAIM3UPOBATh
pe3ybTaThl SKCIICPUMEHTA
crenath BeIBOABL. [IpoBoauT
CTaTUCTUYECKYIO 00pabOTKy
pe3yIbTaTOB SKCIIEPUMEHTA.

Bnaneer HaBbikamu
onucaHus (HU3NIECKUX
SIBJICHUH U PEIICHUs
TUIIOBBIX 3a7a4. Bnaneer
HaBbIKaMU 3KCIUTyaTalluu
pruOOpoB U 000PYIOBAHUS.
CdhopmupoBaHbl HABBIKU
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MHTEpPIpETaluy NOTYyYEHHBIX
pE3yJIbTaTOB;

- METOJIaMHU IIPOBEJCHUS
(bu3MUecKuX U3MEPEHUH,
METO/IaMU KOPPEKTHON OLIEHKU
HOTPEIIHOCTEN IPU TPOBEIECHUHN
(h13MUECKOro IKCIIEpUMEHTA.

00paboTKH U
UHTEPIIPETALIMM PE3YJIBTATOB
n3mepenuil. Cnocodex
MOJIb3YSICh HAYYHOU U
CIIPAaBOYHOM JIUTEPATypPOU
OCBOUTbH HOBBIE 3HAHUS.

8. CrocoOHOCTE

IKCILTYyaTHPOBATh
CBETOCUTHAJIBHOE u
ANEKTPOTEXHUYECKOE

obopyoBaHue, cpeacTBa

LEHTPAJIM30BaHHOIO CHAOXKEHHUs
JJIEKTPO3HEPTHEN a’dPONOPTOB U
UX OOBEKTOB B COOTBETCTBUU C

HOPMATHBHBIMU MIPaBOBBIMHU
aKTaMu, yCTaHaBHI/IBaIOH_II/IMI/I
TpaBUIIa IKCILTyaTaIuu
Ha3eMHBIX CPEICTB
IIEKTPOCBETOTEXHIUUECKOTO

obecneueHust I1OJIETOB

Bo3aAyIIHBIX cymoB (ITK-18)

3uams:

- OCHOBHBIE IOHATHSI, 3aKOHBI U
MOJIETT! MEXaHUKH,
9JIEKTPUUYECTBA U MarHETU3Ma,
KoJIcOaHMI 1 BOJIH, KBAHTOBOM
¢bu3nKH, MOJEKYIIpHON (HUNKU
¥ TEPMOJANHAMUKH, OTITUKH,
aTOMHOM U s/IepHON (QUBUKH;

- METO/Ibl TEOPETHUYECKOTO U
HKCHEPUMEHTATBHOTO
HCCTIeIOBaHUS B (PU3HUKE.

Ymemn:

- UCTIOJ30BaTh (PU3HUECKUE
3aKOHBI IIPU aHAIIM3€ U PELICHUN
npo0OsieM mpodhecCuoHaTBHOM
NEeSITEITLHOCTH.

Braoemy:

- METOJIaMH TIOCTPOEHUS
MaTeEMaTHYECKOH MOJIEIN
TUTIOBBIX MPOGECCHOHATBHBIX
3a7a4 U COJIEPKATEIbHOU
WHTEPIPETAIINHN TTOJTYICHHBIX

pE3yJIbTaTOB;
- MeTOoIaMH1 IIPOBEJICHUS
(bu3nueckux U3MEPEHHUI,

MCTOAaMHU KOppeKTHOfI OLCHKH

3HaeT OCHOBHBIE
OTIpEIeTICHHSI, €IMHUIIBI
M3MEPEHUS U 3aKOHBI
CIICAYIOIINX pa3eioB
TaHHOW TUCIIUATUIHHBL:
3JIEKTPUUYECTBO U
MarHeTusMm, (pu3nkKa
KO0JICOaHUH U BOJIH,
BOJIHOBAsI ONTHUKA, aTOMHAs
¢uzuka. 3Haer puzndecKue
pUOOPHI U METOIBI
U3MEpEeHUs PU3NIECKUX
BEJIMYHMH. 3HAET OCHOBBI
TEOPHUH MOTPEIIHOCTEN.

YMeer periars TUIIOBbIE
3a71a4y 10 pa3zeam:
JIEKTPUUYECTBO U
MarHeTHusM, (pu3nka
KoJIeOAHHMH U BOJIH,
BOJIHOBAsI ONITHKA, aTOMHAS
¢u3uka. YMeer npoBOIUTh U
TUTAHUPOBATH (PU3HUECKHIA
AKCIEPUMEHT. MOKeT
[IPOaHAIU3UPOBATh
pe3yIbTaThl SKCIIEPUMEHTA U
caenathb BeIBOABL. [IpoBoauT
CTaTUCTUYECKYIO0 00paboOTKy
pe3yIbTaTOB SKCIIEPUMEHTA.

Bnaneer HaBbikamu
ornucaHus (PU3NYECKUX
SIBJICHUH U PELICHUs
TUIOBBIX 3a7a4. Brnaneer
HaBBIKAMU 3KCILTyaTalluu
npuOOPOB U 00OPYAOBAHHSL.
CdopmMupoBaHbl HABBIKH
00paboTKH U
MHTEPIPETAINN PE3yIbTaTOB
n3mepenuil. Cnocodex
MOJIb3YSICh HAYYHOH U
CIIPaBOYHOM JIMTEPATYPOU
OCBOHTH HOBBIC 3HAHMSI.
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MOTPEIIHOCTEH MPH MPOBEACHUN
(hU3MUECKOT0 IKCIIEPUMEHTA.

9. C1ocoOHOCTF M TOTOBHOCTD
9KCILTYaTHPOBATh

JHEPreTUYEecKoe 000pYHAOBaHHE,
3HeKTpI/I‘ICCKI/IC nu TCIIJIOBBIC

ceru (TTK-19)

3namo:

- OCHOBHBIE TIOHSATHS, 3aKOHBI U
MOJIEIN MEXaHHKH,
AJIEKTPUYECTBA U MATHETU3MA,
KoJIeOaHHH M BOJTH, KBAaHTOBOM
(bU3HKY, MONEKYTISIPHON (DUBUKHI
Y TEPMOJIMHAMUKH,
ONTUKHU,aTOMHOM U SI€PHOU
(busuky;

- METOJIbI TEOPETUIECKOTO U
IKCIIEPUMEHTAIHLHOTO
UCCIIeZIOBaHUS B (pU3HKe.

Ymems:

- UCTIOJIb30BaTh (PU3HUECKHUE
3aKOHBI TPU aHAIIM3€ U PEIICHUN
po6IieM podecCHOHaTBHON
JIeSTEbHOCTH.

Bnaoemy:

- METOJIAMU TTOCTPOCHUS
MaTeMaTH4eCKOM MOACTH
TUTIOBBIX TPOECCHOHATBHBIX
3a7a4 U COJIepKaTEITbHOU
MHTEPIPETALNH TOJTYYCHHBIX

pe3yJIbTaTOB;
- MeTOoIaMH1 MIPOBEACHUS
(busnueckux H3MEpEeHHI,

METOAAMH KOPPEKTHOM OLIEHKHU
MOTPEIIHOCTEN MPU MPOBEACHUHN
(U3NYECKOro SKCIEePUMEHTA.

3HaeT OCHOBHbIE
OTIpe/IeTICHU S, MHUIIBI
MU3MEpEHUS U 3aKOHBI
CJIEYIOIUX Pa3/IeJIoB
JAHHOW JUCLUTIIIUHBL:
MoJeKyJsipHasi Gu3nKa u
TEPMOJMHAMHUKA,
AIEKTPUIECTBO U
MarHeTusm, (usuka
KoJIeOAHHMH U BOJIH,
BOJIHOBAsi ONITUKA. 3HAET
¢buzuveckue nprudopsl U
METOJTbI U3MEPEHUS
(bu3nyecKuX BeTNYNH. 3HAET
OCHOBBI TEOpUU
IIOIPELIHOCTEM.

VYMeer pemiars TUIIOBbIE
3aJlauyl 10 pas3zenam:
MOJIEKYJIsIpHas pHU3UKa U
TEpPMOJIMHAMHUKA,
AJIEKTPUUYECTBO U
MarHeTusm, (usmka
Ko1e0aHui 1 BOJH,
BOJIHOBAsI ONTHUKA. Y MeeT
MPOBOJIUTH U TUIAHUPOBATH
(bu3nyecKuit HIKCIEPUMEHT.
MokeTt npoaHaaIu3upoBaTh
pe3yJIbTaThl SKCIIEPUMEHTA U
caenarb BbIBOJIBI. [TpoBoauT
CTaTUCTUYECKYIO0 00paboOTKy
Pe3yIbTaTOB SKCIIEPUMEHTA.

Bnaneer HaBbikamMu
onucaHus (PU3NYECKUX
SIBJICHUH U PEIICHUs
TUIOBBIX 3a7a4. Brnaneer
HaBBIKAMU 3KCILTyaTalluu
npuOOPOB U 00OPYAOBAHHSL.
CdhopmupoBaHbl HABBIKU
00paboTKH U
MHTEPIPETANN PE3YIbTaTOB
n3mepennii. CriocobeH
MOJIb3YSICh HAYYHOH U
CIIPAaBOYHOM JIMTEPATYPOU
OCBOWTH HOBBIC 3HAHMSI.
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10. Cnoco0OHOCTE

OKCIUTYaTUPOBATh cpeacrBa
npuema, XpaHCHUA,
TPaHCIIOPTHUPOBKH, OYHCTKU,

KOHTPOJISI Ka4ecTBa, BBLIAYU WU
3allpaBK1 BO3AYIIHBIX CYIOB
roproue-cmazounbivu (ITK-20)

3uams:

- OCHOBHBIE TIOHSATHS, 3aKOHBI U
MOJIEIN MEXaHHKH,
ANIEKTPUYECTBA U MATHETU3MA,
KoJIcOaHM 1 BOJIH, KBAHTOBOM
(hbU3uKH, MOJNICKYJIIPHON (HU3UKH
Y TEPMOJMHAMUKH, OTITHUKH,
aTOMHOM U AJIepHON (PU3MKHU.

Ymemn:

- ACTIOJIb30BaTh (PU3MYECKUE
3aKOHBI MPU aHAIIM3€ U PEeIICHUN
npo6sieM mpodeccCuoHaTbHOM
NEeSITEeTLHOCTH;

- OCYIIECTBJIATH B OOITIEM BUIE
OLICHKY BO3JEHCTBUSA
ABUAIMOHHO-TPAHCIIOPTHOTO
MIPOU3BOJICTBA HA OKPYIKAIOMTYFO
Cpely ¢ y4eToM crenupuku
MPUPOTHO-KITHMATUYECKUX
YCIOBUHU.

Braoemy:
- METOJAMU IIPOBEICHUS
(bu3HUeCKUX HU3MEPCHHIA,

METOAAMH KOPPEKTHOM OLIEHKH
IIOTPEUIHOCTEN IpU IIPOBEACHUHN
(U3MYECKOro SKCIEPUMEHTA.

3HaeT OCHOBHBIE
OIpeieNIeHHs, €AMHULIbI
M3MEPEHUS U 3aKOHBI
CIIEYIOIINX pa3/eioB
JTAHHOM TUCLUIUIMHBIL:
MeXaHHUKa, MOJIEKYJIIpHast
¢u3MKa U TepMOAMHAMHUKA,
3JIEKTPUUYECTBO U
MarHeTusm. 3HaeT
¢buznueckue npudopsl U
METO/Ibl U3MEPEHHUS
(bU3NIECKUX BETHYNH.

MoskeT npoaHalIu3upoOBaTh

pe3yJIbTaThl SKCIIEPUMEHTA U
caenath BeIBOABL. [IpoBoaut
CTaTUCTHUYECKYI0 00pabOTKy
pE3yJIbTaTOB IKCIIEPUMEHTA.

Bnaneer HaBbIKamMu
onucanus HU3NIECKUX
SIBJICHUH U PELLCHUs
THIIOBEIX 3a1a4. Binaneer
HaBBIKAMH 3KCIUTyaTalluu
npuOOPOB U 000PYAOBAHHSL.
CdopmMupoBaHbl HABBIKH
00paboTKH U
MHTEpIpETAINU PE3yJIbTaTOB
U3MEPEHU.

11. CnocoOHOCTh W TOTOBHOCTH
OCYIIECTBIISTh MIPOBEPKY
paboTOCIIOCOOHOCTH
IKCILTYyaTUPYEMOTO
obopymosanus (ITK-25)

3uams:

- OCHOBHBIE TIOHSITHSI, 3aKOHBI 1
MOJIENIN MEXaHUKH,
3JIEKTPUUYECTBA U MarHETU3Ma,
KOJIeOaHUM ¥ BOJIH, KBAHTOBOM
(bU3HUKY, MOJIEKYISIPHON (QUBUKHI
U TEPMOJAMHAMUKH, ONTHUKH,
aTOMHOH U AepHON (U3UKH;

- METO/IbI TEOPETHYECKOTO 1
9KCHEPUMEHTAIBHOTO

3HaeT puznueckue npudopsl
¥ METOJIbI U3MEPEHUS
(bu3MUECKUX BEIUYHMH. 3HAET
OCHOBBI TEOPUHU
ITOIPEIIHOCTEM.

YMeer npoBOIUTE U
TUTAHUPOBATH (PU3HUECKHIA
AKCIEPUMEHT. MOKeT
IIPOaHAIU3UPOBATh
pe3yJIbTaThl SKCIIEPUMEHTA U
caenarb BbIBOJIbI. [IpoBoauT
CTaTUCTUYECKYIO0 00pabOTKy
pE3yJIbTaTOB SKCIIEPUMEHTA.

Bnageer HaBeIKaMH
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HCCTIeI0BaHMS B (PU3HUKE.

Ymemy:

- UCTIOJB30BaTh GU3HYECKIE
3aKOHBI TIPU aHAIIM3€ U PELICHUN
po6ieM podecCHOHaATBHON
NESITEITLHOCTH.

Braoemw:
- METOJAMU MIPOBEICHUS
(bu3HYeCKUuX HU3MEPCHHIA,

METOJIJaMU KOPPEKTHOW OILIEHKHU
MOTPEIIHOCTEN MPHU NMPOBEAECHUN
(hU3MUECKOT0 IKCTIEpUMEHTA.

AKCIUTyaTaluu NpubopoB U
000pyZI0BaHUS.
CdhopmupoBaHbI HABBIKU
00paboTKH u
UHTEPIPETALNH PE3YIHTATOB
n3mepenuil. Cnocodex
MOJIb3YSICh HAYYHOU U
CIPAaBOYHOM JIUTEPATYPOH
OCBOHTbH HOBBIC 3HAHMUS.

12. I'oTOBHOCTE
OCYIIECCTBIIATh TPUEMKY M BBOJI
B DKCIUTyaTallil0o  OOBEKTOB
a’poTopTa, TEXHOJIOTHYECKOTO
000Opy/IOBaHUS W TEXHUYECCKHX
CpeICTB OOecCreueHus: MOJIETOB
(TIK-30)

3namo:

- OCHOBHBIC TTOHATHSI, 3aKOHBI 1
MOJIEITN MEXAHHKH,
JIIEKTPUYECTBA M MarHeTU3Ma,
KoJIeOAHMI U BOJIH, KBAHTOBOM
(bu3MKH, MOJNEKYIAPHON (HU3NKU
¥ TEPMOJIMHAMHKH, OITHKH,
aTOMHOM U JepHON (PUBHKH.

Ymems:

- HCTIOJIb30BaTh (hU3HUECKUE
3aKOHBI IPU aHAIIN3E U PEIICHUN
npobiem npodeccuoHambHOM
NEeSITELHOCTH;

- OCYIIECTBIIATH B OOIIIEM BHJIC
OIICHKY BO3/ICHCTBUSA
aBUAIMOHHO-TPAHCIIOPTHOTO
MIPOU3BOJICTBA HA OKPYKAIOILYIO
Cpeny C y4eTOM CreupUuKH
IPUPOTHO-KIMMATHIECKIX
YCIOBUH.

Braoempy:
- METOIaMH1 IIPOBEICHUS
buznyeckux U3MEPEHU,

METO/IaMU KOPPEKTHOM OLIEHKH
MIOTPELIHOCTEN IIPU MIPOBEACHUHN
(u3NYECKOro dKCIIepUMEHTA.

3HaeT OCHOBHBIE
OIIpEAEIICeHUs, €ANHHIIBI
U3MEPEHUS U 3aKOHBI
CIIEIYIOIIHUX Pa3/iesioB
TaHHOM TUCHIUIUTNHBL:
MEXaHUKa, MOJIEKYJIIpHas
¢u3nKa 1 TepMOIMHAMHUKA,
AJIEKTPHUYECTBO U
MarHeTu3M. 3HaeT
¢dusnveckue npudopsl U
METO/IbI U3MEPECHUS
(U3MUECKUX BEITHYHH.

MoxxeT npoaHanu3upoBaTh

Pe3yJIbTaThl SKCIIEPUMEHTA U
czaenarb BbIBOABL. IIpoBoauT
CTaTUCTUYECKYIO0 00paboTKy
PEe3yJIbTATOB SKCIIEPUMEHTA.

Bnaneer naBbikamu
omucaHusl GU3NIECKUX
SIBIICHUN U PEUICHUS
THIIOBBIX 3a1a4. Biageer
HaBbIKaMU KCILTyaTalluu
pruOOpPoOB U 000PYTOBAHHUS.
CdopmupoBaHbI HABBIKU
00paboTKH U
UHTEPIPETAINH PE3YIHTATOB
U3MEPECHU.

37



13. T'OoTOBHOCTH y4acTBOBATh
B pa3paboTKe U pealu3aluu
MEpOTIPUATHIA TIO TTOBBIIICHHUIO
3G (}HEKTUBHOCTH  JIEATEIHHOCTH
BO3/YIITHOTO TPaAHCIIOPTA,
o0ecrnedeHuno 0e30MacHOCTH
MOJIETOB  BO3JAYIIHBIX  CYJIOB,

obecrieueHunto ABUAIIMOHHOU
0e30macHOCTH u
MPEIOTBPAICHUIO aKTOB
HE3aKOHHOTO BMEIIATEIhCTBA B
JeSITEeIBHOCTD aBUAIIHH,
o0ecreyeHun o OXpaHBbI
OKpYy>Karolen cpensl,

00ecIeueHn0 KauecTBa padoT U
yeayr (ITK-36)

3nams:

- METO/Ibl TEOPETUUYECKOTO U
IKCIIEPUMEHTATILHOTO
HCCIeI0BaHuS B (PU3HUKE.

- (hakTOpBI, OMIpenenstonIIe
yCTOMYUBOCTB Orochepsl.
Ymems:

- HCTOJIb30BaTh (hU3HUECKUe
3aKOHBI MPU aHAIIM3€ U PEIICHUN
po6ieM mpodecCuOHATLHOM
NeSITEeTbHOCTH;

- OCYIIECTBIIATH B OOIIEM BHJIC
OLICHKY BO3/ICHCTBUSA
aBUAIMOHHO-TPAHCIIOPTHOTO
MIPOU3BOJICTBA HA OKPY KAIOLIYIO

3HaeT npupoay OCHOBHBIX
(UBUYECKUX SIBJICHUH,
MPUYMHBI UX BO3SHUKHOBEHHS
Y B3aUMOCBSI3U. 3HAET
3aKOHBI (PU3UKU U
MaTeMaTH4eCKue MOJIENN
OTHCHIBAIOIINE ITH SBICHHUS.
3HaeT MaTeMaTH4YEeCKUe
METO/Ibl PEIICHHUS 3314,
BO3HUKAIOIINUX B MPOIIECCe
npodeccuoHaTLHOM
NEeATEbHOCTH. 3HAET
¢buznueckue npudopsl U
METOJTbI U3MEPEHUS
¢bu3nyecKux BeIUYUH. 3HAET
OCHOBBI TEOpUU
IIOIPEIIHOCTEM.

YMeer nenatb KOPPEeKTHYIO
MOCTAaHOBKY (pH3UYECKON
3aJ1a4d, CBS3aHHYIO C
M3Yy4aeMbIM SIBJICHUEM
[Tpupoasr. Ciocoben
MIPOBECTH aHAIIN3 3a/1a9H
WCIIONB3YS 3aKOHBI (DU3UKH.
[TocpencTtBom
MaTeMaTHYECKUX
BBIYHCIICHUH U
AKCIIEPUMEHTATHHBIX
HaOJIIOICHUI BBISBIISCT
CBSI3U MEXTY (PU3UICCKUMU
SIBJICHUSIMU U BBIIOJIHSICT
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Cpely ¢ y4eToM crerupuku KOJIMYECTBEHHBIE OLICHKH

MPUPOTHO-KIUMATHUECKUX (bu3nvecKux napaMeTpos,
YCJIOBUH. XapaKTePU3YIOLIUX
Bnaoemp: UCCIIeTyeMble SBJICHUS.
- METOIaMU MOCTPOEHUS Crnioco0OeH BBIIBUHYTh
MaTeMaTHYECKONH MOJIeTTH HAYYHO 00OOCHOBaHHYIO
THUTIOBBIX PO EeCCHOHATBHBIX THITOTE3Y O CYyTH

3aJa4 ¥ co/iepKaTesIbHON (bU3N4ECKOro sBICHHUS.
MHTEPIPETAUU OTYYEHHBIX

pE3yabTaTOB. Bnaneer naBbikamu

- METOAaMHU IPOBE/ICHUS | ONHUCAHUSI OCHOBHBIX
¢buznyeckux U3MepeHui, | pU3nUecKuX SBICHUN U

METOAaMH KOPPEKTHOHW OIICHKH | HaBBIKAMHU PEIICHUS
HOTPEIIHOCTEN NP MPOBEICHUU | TUMOBBIX (GU3NYECKUX 3a1au.
(U3NYECKOro SKCIIEPUMEHTA. Bnaneer HaBbikamMu
HKCIUTyaTaIy MpruOOpoB U
000pyI0BaHUS.
CdhopmupoBaHbl HABBIKU
00paboTKH H
MHTEpIpETalluU Pe3yIbTaTOB
nu3Mepenuil. Cnocobex
IIOJIb3YSICh HAYYHOU U
CIIPaBOYHOM JIUTEPATYPOU
OCBOMTbH HOBBIE 3HAHMUSI.

9.6 TunosBbIie KOHTPOJIbHBIC 3alaHUA JJIA IMPOBCACHHUA TCKYILIECIro KOHTPOJIA
H HpOMe)KyTO‘IHOﬁ aTTeCTAalluMM 110 HTOraM OCBOCHUA NUCIMIIIIMHBI

HpI/IMepr 3aJlaHU#M 1JIs1 MPOBEACHUSA TCKYIIECIo KOHTPOJIA CaMoOCTOSITEJIbHOM
pa60T1>1 CTYACHTA 0 PCHICHHUIO TUITIOBLIX 3a/1a4

Jlomaunss padora Ne 1

1. TlepByro MOJOBUHY CBOETO MyTH aBTOMOOMIIb JBUTAJICS CO CKOpOCThiO V1 = 80
KM/4, a BTOPYIO MOJIOBUHY ITyTH - CO CKOPOCThIO V2 = 40 kM/4u. KakoBa cpenHsis
CKOPOCTb Vp IBHOKCHHSI aBTOMOOMIISE?

2. CaMoIeT JIETUT OTHOCUTEIBHO BO3AYyXa co cKopocThio vo = 800 km/4. Betep nyer
C 3arajia Ha BOCTOK CO CKOpocThio U = 15 m/c. C Kakoil CKOPOCTBIO V CaMoJIeT
OyJleT ABUTAThCSl OTHOCUTENHHO 3€MJIM U MO/l KAKUM YTIIoM? K MEPUANAHY HAJ0
JepKaTh Kypc, 4ToObI IepemMeIeHrue ObLI0: a) Ha 10T; 0) Ha CeBep; B) Ha 3amaj; I)
Ha BOCTOK?

3. Kamens Opocunu BepTUKaAIBbHO BBEpX Ha BhIcOTY ho = 10M. Uepes kakoe Bpems t
OH ymazeT Ha 3emnto? Ha kakyro BbicOTy h moHUMETCSl KaMeHb, €ClTU
HaYaJIbHYI0 CKOPOCTh KaAMHSI YBEJIMYUTH BJBOE?

4. Touka IBMXETCA MO OKPYKHOCTH paanycoM R = 2 cMm. 3aBUCHMOCTh MyTH OT
BpeMeHu aaetcst ypaBaeHueMm s = Cts, rime C = 0,1 cm/c3. Haiitu HOpmanbHOE &, 1
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TAHT€HIIMAJIbHOE &; YCKOPEHUSI TOUKH B MOMEHT, KOTJ1a IMHEWHAasi CKOPOCTh
touku v = 0,3 m/c.

HeBecoMblii 0510k yKpeTUieH B BEPIIMHE HAKJIOHHOM TIOCKOCTH, COCTABIISIFOIIEH
¢ ropusonToM yroa & = 30° T'upu 1 u 2 oguHaKoBOM Maccel mi = M2 = | kr
COCIMHEHBI HUTHIO U TIEPEKUHYTHI uepe3 0yiok. HaliTu yckopenue a, ¢ KOTOphIM
JBUXKYTCS TUPH, U cuity HaTspkeHus HUTH T. Koaddumument tpenus rupu 2 o
HAKJIOHHYIO TuiockocTh k = 0,1.

Teno cKoJIb3UT MO HAKIOHHOW IIOCKOCTH, COCTABIISIFOLLIEA C TOPU30HTOM YTOJ
a@ = 45°. 3apucuMOCTb NIPOIEHHOTO MyTH S OT BPEMEHH t JaeTCs yPaBHEHUEM S
= Ct2, rae C = 1,73 m/c2. Haiitu koapPuIeHT TpeHus K Tesa 0 TIOCKOCTb.
Teno nexuT Ha HAKJIOHHOM MIIOCKOCTH, COCTABIISIIOLIEH C TOPU30HTOM YTOJ

a = 60°. IIpu kakoMm npenensHOM KOdPQUIMEHTE TPEHUS K TEI0 HAUuHET
CKOJIB3UTD 110 HAKJIOHHOMU MI0CKOCTH? C KaKUM YCKOpEHUEM a OYyJIET CKOJIb3UTh
TEJI0 1Mo II0cKocTH, eciu Koddduuuent tpenus Kk = 0,03 ? Kakoe Bpems t
notpelyeTcs st MPOXOXKICHUS MPHU ATUX ycloBuax nyT s = 100m? Kakyro
CKOPOCTb V OyJIET UMETh TEJIO B KOHIIE TyTH?

. Ha aBTomM0oOunb Maccoit M = 1 T Bo BpeMs ABMIXKEHHUS ACHCTBYET CUJia TPEHUS
Fmp, paBHas 0,1 nelicTByroiei Ha Hero cuie Tsbkectu Myg. Kakyro maccy m
OeH3MHa pacXoAyeT JBUraTelb aBTOMOOMIIS Ha TO, 4YTOOBI Ha yTH s = 0,5 KM
YBEIIUYUTH CKOPOCTh OT Vi = 10 km/u g0 V2 =40 km/u? K.i.1. nBurarens

n = 0,2, ynenpnas temnora cropanus 0ensuna q = 46 M/x/Kr,

YenoBek, CTOSALIMN HAa HEMOJIBU)KHOM TEJIEKKE, OPOCaET B TOPU30HTATILHOM
HaIIpaBJICHUU KaMEHb Maccod m = 2 KT. Tenexka ¢ 4eJTOBEKOM IMOKaTUJIaCh
Ha3aj, U B IEPBBIF MOMEHT Opocanus ee ckopocTh Obuta v = 0,1 m/c. Macca
Tesexku ¢ yesoBekoM M = 100 kr. HaliTu KHHETHYECKYI0 SJHEPTUIO

Wi OpormienHoro kaMHus uepes Bpemsi t = 0,5 ¢ moclie Hauana JBUKEHUS.

10. IBmxytieecs TeI0 MacCor mi, yaapseTcsi O HEMOABMYKHOE TEI0 MacCol mo2.

CuuTas yaap HEynpyruM U IIEHTPATbHBIM, HAUTH, KaKas 4aCTh KHHETHYECKOU
sHeprun Wkl IEpBOTO TeJia MEePEXOUT MPHU yaape B TEII0. 3a/1a4y peuIuTh
CHayaJia B 00IIIeM BHJIE, & 3aT€M PACCMOTPETh Cydau: a) mi = Mz; 6) m1 = 9ma.

11. JlepeBsIHHBIM MOJIOTKOM, Macca KoToporo mi = 0,5 Kr, y1apstoT O HEMOABIKHYIO

cteHky. CKOpocTh MOJIOTKA B MOMEHT yiapa vi = 1 m/c. Cunras koddduireHt
BOCCTaHOBJICHMSI IPU yAape MOJIOTKA O cTeHKY k = 0,5, HaliTU KOJTUYEeCTBO
teroThl Q, Beiienusieecs npu yaape. (Kosdduurenrom BoccTaHoBiICHUS
MaTepuaa Tejla Ha3bIBalOT OTHOIIIEHHE CKOPOCTH MOCIIE y/iapa K €ro CKOpOCTH

710 yJiapa.)

12.113 opynus mMaccoii mi = 5 T BeuieTaeT cHapsag maccoit mz = 100 kr.

Kunernueckas sneprus cHapsga npu Beuiete Wi = 7,5 MJIx. Kakyro
KHHETHUYECKYIO 3HEprut0 Wkl NOJIy4aeT Opyaue BCIEACTBUE OTJAUM?
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13.T'upbka, npuBsi3aHHas K HUTH AiauHOM |1 = 30 cM, onKchIBaeT B TOPU30HTAIBLHON

IJIOCKOCTU OKPYKHOCTh paanycoM R = 15 cm. C kakoil 4acToTOi n Bpamaercs
rupbka’?

14.MaxoBHK, MOMEHT MHEPLIUU KOTOpOro J = 63,6 Krem2 BpamiaeTcs ¢ yrioBou

ckopocteio @ = 31,4 pan/c. Haiitu MOMEHT cuil TOpMOKEHHS M, 1o
JeHCTBUEM KOTOPOTO MaXOBUK

15.Manp4uK KaTUuT 00pyd 1O TOPU30HTAIBHOM JOPOTE CO CKOPOCTHIO V = 7,2 KM/Y.

Ha xakoe paccTosiHue s MOKET BKaTUThCA 00pyd Ha TOPKY 3a CUET €ro
KMHETUYECKOW dHeprun? YKiIoH ropku paseH 10 m Ha kaxasie 100 M myTH.

16.Mennsrii map paguycom R = 10 cMm Bpammaercs ¢ 4actoToid n = 2 06/c BOKpYT

ocH, TIPOXOASAIICH uepes ero mneHtp. Kakyro padoTy A Hago COBEPIIUTD, YTOOKI
YBEJIUYUTH YIJIOBYIO CKOPOCTh () BpallleHUs 111apa BABOE?

Jlomaunsas padora Ne2

1.

Kakum nomxeH ObITh HAMMEHbLIEH 00beM V OalliIoHa, BMEILAOIIEr0 Maccy m =
6,4 Xr KHCIOpOAa, €CIIM €T0 CTEHKHU npH Temmepatype t = 20° C BblIepKUBAIOT
nasienue p = 15,7 MIla?

[locepenrHe OTKaYaHHOTO U 3aMassHHOTO ¢ 00€MX KOHLOB KalWuIspa,
PacIoJIOKEHHOT0 TOPU30HTAIBHO, HAXOAUTCS CTOJIOUK PTYTH JiuHOM 1 = 20 cMm.
Ecnu kanuuisgp nocTaBUTh BEPTUKAIBHO, TO CTOJIOMK PTYTH MEPEMECTUTCS Ha
Al = 10 cm. JTo kakoro maBinenus po ObUT OTKauaH Kanuwywisap? JMHa Kanusuispa
L=1m

Haiitn nminotHocTs Bogopoaa npu temneparype t = 10° C u naBnenuu p = 97,3
kl]a.

B 3akpsiToM cocyne oobemom V = 1 M3 HaxoauTcst macca mi = 1,6 Kr kuciopoaa
u macca mz = 0,9 kr Boael. Halitn naBnenue p B cocyie pu Temuneparype t =
500° C, 3Has, 4TO MpHU 3TON TeMIepaType BCs BojJa MPEBpAIIAETCs B Tap.

B cocyne Haxoaurcs yriekucsli ra3. Ilpy HeKoTopoi TeMIiepaType CTENeHb
JUCCOLMAIMU MOJIEKYJI YIVIEKMCIIOTO ra3a Ha KUCJIOPOJ U OKUCh yTiiepoaa

@ = 0,25 . Bo ckosbKo pa3 aBieHue B COCy i€ PU STUX YCIOBUAX OyIeT
00JIbI1IE TOTO JABJIEHUSI, KOTOPOE UMEJIO OBl MECTO, €CIIU OBl MOJIEKYJIbI
YIJIEKHUCIIOTO Ta3a He ObLIU AUCCOLMUPOBAHBI?

Kakoe uncno Mosiexys n coepKuT eIuHuIa 00bema cocya npu TemiiepaTrype t
= 10° C u naBnenuu p = 1,33-10-9 [1a?

Haiitn oTHOIIEHHE CpETHUX KBAAPATUIHBIX CKOPOCTEN MOJIEKYJ TE€JIUs U a30Ta
IIPU OJIMHAKOBBIX TEMIEPATypax.

Kakyro mMaccy m yrieKucIIoro raza MO>XKHO HarpeTh Ipu p = const oT
temmnepatypsl t1 = 20° C mo t2 = 100° C konumuectBoM TeruioTel Q = 222 JIx? Ha
CKOJIBKO IIPH 3TOM U3MEHUTCSI KHHETUYECKAsl SHEPTUs OAHOU MOJIEKYJIbI?
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9. Jlns HarpeBaHUs HEKOTOPOii Macchl raza Ha At; = 50° C npu p = const
HEO0OXO0IMMO 3aTpaTUuTh KoJndecTBO TermtoThl Q1 = 670 JIk. Ecnu 3Ty ke maccy
rasa oxaaguth Ha At; = 100° C npu V = const, To BeIIENAETCS KOIUYECTBO
teroTel Q2 = 1005 /. Kakoe uucio creneHeit cBOOOABI 1 UMEIOT MOJICKYJIbI
3TOTrO raza?

10.Hai#iTi miI0THOCTH £ BO3/lyXa: a) y MOBEpXHOCTH 3eMiH; 0) Ha BeicoTe h = 4 km
OT MOBEPXHOCTH 3eMJid. TeMIieparypy BO3/lyXa CUATATh OCTOSIHHOM U paBHOM t
= (0° C. JlaBnenue Bo3ayxa y nosepxaoctu 3emiin po = 100 kl]a.

11.Haiitu cpeaHIoo AIuHy cBo6ogHOrO Npobdera {A) Mmonekyn yrinekucoro rasa
npu temneparype t = 100° C u nasnenun p = 13,3 Ia. /luameTp MOJIEKyI
yriexucaoro raza d = 0,32 HM.

12.Bo CKONBKO pa3 yMEHBIIUTCS YUCIIO CTOJKHOBEHHH (V) B eIMHUILYy BpeMEHH
MOJIEKYJT IByXaTOMHOTO T'a3a, €CJIi 00bEeM raza aquadaTUu4ecKy yBEIHUUTh B 2
paza?

13.Kaxkoti HanbobIIel CKOPOCTH V MOXKET JIOCTUYD JIOXKACBas Karlis guaMmeTpoM D
= (0,3 mm? Juametp moiekyn Bo3ayxa d= 0,3um. Temnepatypa Bo3ayxat = 0° C.
CuutaTh, 4TO AJI JOKIEBOM KAy crpaBeiuB 3akoH CTokca.

14.Macca m = 10,5 r a30Ta U30TEPMHUUECKHU pacIIUpsieTcs OT oobema Vi =21 110
obbema V2 =511. Haiitu usmenenue AS sHTpONUM IPU 3TOM MPOIecce.

15.HaiiTu uamenenune AS 3HTPONUHU IPU MEPEXO0JI€ MACCHI M=8T KUCI0poAa OT
o0veMa Vi=101 mpu remneparype t1=80°C k o0bemy V2=401 npu Temneparype
t>=300°C.

16.B cocyne oopemom V = 10 1 Haxoautcs macca m = (0,25 kr a3ora rnpu
temneparype t = 27° C. Kaky1o yacTh J1aBJI€HHS Ta3a COCTABIISIET IaBJICHUE,
00yCJIOBIIEHHOE CHJIaMH B3auMoieiicTBUs Moneky? Kakyro gacth o0bema
COCyJla COCTaBJISIET COOCTBEHHBIN 00BEM MOJIEKY?

Jomamnss padora Ne3

1. Kako¥i MUHUMABHBIHN 3apsij]  HY>KHO 3aKpENUTh B HIKHEHN Touke chepruyeckoi
MoJIOCTH pajuyca R, 4ToObI B 1moJjie TsKecTH HEOOBIION MIapyK MacChl m U
3apsaa Q HaXOAWIICS B BEPXHEW TOUYKE MOJIOCTH B MOJIOKEHUU YCTOUUYUBOTO
paBHOBecus?

2. Hapuc. 1 A4 — 3apsoxkeHHast 0€CKOHEUHAs TIIOCKOCTh
U B — ogHOMMEHHO 3apsKeHHBIN mapuk ¢ Maccor m = 0,4
MT ¥ 3apsanoM ( = 667 nKun. Cuna HaTsS)KeHUs! HUTH, Ha
KOTOpOM BucHT mapuk, 1 = 0,49 mH. Haiitn
MOBEPXHOCTHYIO TJIOTHOCTD 3apsijia ¢ Ha IIOCKOCTH AA.
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3. HaiiTu HanpsHKeHHOCTH MOJISA U MMOTEHIIMAI BO BCEM MTPOCTPAHCTBE TOHKOM
cthepnl paauyca R, paBHOMepHO 3apsKeHHOM 110 3apsijaa (.

4. Illap pannycom R paBHOMEPHO 3apsieH ¢ 00BEMHOI MIIOTHOCTBIO 3apsfa p.
Briuncnure pacnpeneneHye noTeHlaia BHyTPU U BHE 11apa. 3a HyJIeBOR
YpOBEHb OTCYETA MOTEHIIMAIa MPUHITh OECKOHEUYHOCTb.

5. beckoHeuHast MIIOCKOCTh 3apsiKE€Ha C MOBEPXHOCTHOM MJIOTHOCTHIO 0. Haiitu
HANPSIKEHHOCTh U MOTEHIUAI SJIEKTPUUYECKOTO TMOJIs Ha paCCTOSAHUU I' OT
IJIOCKOCTH.

6. beckoHeuHO JIMHHBIN TOHKWN MPOBOJHUK PABHOMEPHO 3apsKEH C TUHEHHOM
wiotHocThIo 10-9 Ki/cM. Halitu HanpsikEHHOCTD U MOTEHIMANT 3JIEKTPUYECKOTO
1oJ1st Ha paccrosHud =10 cM oT mpoBoaa.

7. BecxoHeuHas HUIMHAPHYECKAs IIOBEPXHOCTH ¢ paanycoM R 3apsokena ¢

IMOBEPXHOCTHOM IIOTHOCTHIO 0. HallTh Hanps»K€HHOCTh U MOTEHIHAI

3JIEKTPUYECKOTO 10 B Toukax I' < R u r > R,

Haiitu 31eKTpoeMKOCTh MIIOCKOT0 KOHIEHCATOPA.

DIIEKTPOH, MPOKIS B INIOCKOM KOHJIEHCATOPE MyTh OT OJHOM IUIACTUHBI 0

apyroi, mpuobperaer ckopocTh V = 106 M/c. Paccrosinue mexxay miactuHamu o =

5,3 mM. Haiitu pa3nocTs noreHnuaioB U Mexay miacTUHaAMU,

HaNPSIKEHHOCTH £ 3JIEKTPUYECKOTO MOJIs1 BHYTPU KOHAEHCATOPA U

MMOBEPXHOCTHYO IUIOTHOCTD 3apsijia o Ha IUIACTUHAX.

10./IBa nmapasnienbHO COEAMHEHHBIX 3JIEMEHTA C

© ©

omuHakoBbiMu DJIC £, = €, = 2 B u BHyTpeHHUMHU —{
conpotuBieHusiMU 'l =1 Om u 12 = 1,5 Om, 3aMKHYTHI Ha —
BHelHee conpoTtupienue R = 1,4 Om. Haiitu Tok B ’
KQ)KJIOM U3 3JIEMEHTOB M BO BCEU LICTIH. R

11.HaiiTh MHyKIUIO MATHMTHOT'O MOJI HA PACCTOSHUM D 0T GeCKOHEUHOro
IPSIMOJIMHERHOTO IIPOBOAHMUKA C TOKOM L.

12.13 npoBosioku anuHou £ = 1 M cienaHa kBaapaTHas pamka. [1o pamke Teuer
Tok | = 10 A. Haiitu HanpsikeHHOCTh H MarHUTHOTO TOJISE B IEHTPE PaMKH.

13.HaiiTu HanpsyKEHHOCTh MATHUTHOTO MOJIS BHYTpU Toporaa ¢ TokoM . Uucso
BUTKOB B ToponzaeN.

14.B oHOpOAHOM MarHuTHOM Tosie ¢ uHAykiuen B = 0,5 Tn npmxercs
paBHOMEpHO MpoBoAHUK niuHOM (= 10 cMm. ITo mpoBogHUKY TeueT TOK | =2 A.
CkopocTh ABMKEHUS TPOBOAHUKA V = 20 cM/C ¥ HampaBlieHa MePIEHAUKYIISIPHO
K HaIlpaBJIeHUIO MarHuTHOTO noJist. Halitu paboty A nepeMenienrs nNpoBOIHUKA
3a Bpems t = 10 ¢ 1 MonIHOCTB P, 3aTpayeHHy0 Ha 3TO nepeMenienue. Haitu
MHIYLMPOBaHHYIO B mpoBoaHuke DJIC.

15.HaiiTu "HIyKTUBHOCTh TOHKOT'O COJIeHOM . I3BeCTHBI: 11 — YKCIIO BUTKOB Ha
€IMHMILY [UIMHBI COJIEHOMIA, V — 00bEM COJIEHOM/IA.

16.HaiiTu mi10THOCTh PHEPTUM MATHUTHOTO TIOJISI BHYTPH cojieHou1a. CUuTaTh
COJICHOM]I TOHKUM U OECKOHEUHO JJIMHHBIM, a T0JI€ BHYTPU OJHOPOIHBIM.
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IIpuMepHBIH epeYeHb BONMPOCOB /IS 3AIIUTHI J1a00pPaTOPHBIX padoT

CemecTtp 2
JIP Nel Teopus norpemnocteit, [Ipocteiiiie namepeHus

Hwnh e

© oo~ o

Uro Ha3pIBaeTCs M3MEpeHUEM (PU3UIECKON BEITUUNHBI?

Kakoe n3mepenue Ha3pIBaeTCs NpsIMbIM?

Urto Ha3bIBAETCS IEUCTBUTENIbHBIM 3HaY€HUEM (PU3UUECKON BEIIUYUHBI?

Yrto Ha3bIBaeTCs aOCOMIOTHOM, OTHOCUTENILHON MOTPEIIHOCThIO U3MEPEHUs?
[ToueMy BO3HHMKAIOT MOTPEIIHOCTH U3MEPEHUIA?

Uro Takoe abCOOTHAS OTPEIIHOCTh?

Uto Tako€ OTHOCUTEIIbHAS MOTPEITHOCTD?

Uto Takoe JOBEpPUTEIIbHBIN HHTEPBAJ?

Kak nmpou3BoasIT OKpyTJIeHHE YUCIOBOIO 3HAUEHHSI CpeIHET0 apuMeTrnieckoro?
CKOJIbKO 3HaYaIuX HU(PP OCTABISAETCS B OKOHYATEIHHOW 3alMCH MOTPEIIHOCTH
pe3yJibTara U3MEepeHus?

10.Kaxoe u3mepeHune Ha3bIBA€TCs KOCBEHHBIM?
11.Kak ompenenseTcsi HOTPEeIIHOCTh PE3yIbTaTOB KOCBEHHBIX NU3MEPEHUT?

JIP Ne2 OnpenencHue OTHOIICHUS TEINIOEMKOCTH Ta3a MPH MOCTOSTHHOM JaBJICHUH K
TEIUIOEMKOCTH Ta3a MpH MOCTOSTHHOM 00beMe 1o MeToay Kiemana-/lezopma

1.

N

AN

UTto Ha3bIBaeTCs TEIIIOEMKOCThIO BelecTBa? Y A€NbHON TEMI0EMKOCThIO?
MosapHOU TEMI0EMKOCThIO?

Uto Ha3bIBaETCS UICATBHBIM Ira30M?

ITonyunTe BeIpakeHUE 111 BHYyTPEHHEN SHEPIUU IPOU3BOJIBHON MACChI
UJICABHOTO Tra3a U OOBSICHUTE U3 YETO CKJIAIbIBACTCA BHYTPEHHSISI SHEPTUS
UJEaJBbHOIO rasa.

Uem onpenensieTcss YUCiIo cTeneHeid CBOOO bl CUCTEMBI?

3anumure u chopmynupyite 1-e Hadamo TEPMOTUHAMUKHY.

BriBeguTe BbIpaxkeHne 17151 MOJISIPHBIX TEIUIOEMKOCTEN UAEAIbHOTO ra3a uepes
YHCIIO CTENEHEN CBOOOIBI.

3anumuTe ypaBHEHHE ra30BOT0 COCTOSHUS JIJ1s1 U30XOPHOT0, U300apHOTO,
U30TEPMHUYECKOTO U ainabaTUyecKoro MpoIeccoB U 1-e Hauaao TepMOAMHAMUKA
JUIS1 OTUX TPOLIECCOB.

JIP Ne3 Onpenenenne ropu30HTaILHON COCTABIISAIONIEH HANPSYKEHHOCTH MAarHUTHOTO
oJist 3eMJIu

A

Kakum 06pa3oM MOKHO U3MEPUTH BEPTUKAIBHYIO COCTABIISIONLYI0 MAarHUTHOTO
10J1s1 3eMJIU C ITOMOIIBIO TaHT'€HC-TalibBaHOMeTpa? Hy»HO 11 U3MEHUTH €ro
KOHCTPYKIIMIO U KaK 3TO CAENaTh?

UYro xapakTepHu3yrOT BEKTOpAa MAarHUTHOW MHAYKIUHU U HAIIPSKEHHOCTH
MarHUTHOTO MOJISI U KaKOBa 3aBUCUMOCTb MEX1Yy HUMU?
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4. TlpumeHuTh MpaBuUIIO OypaBUMKa JUIs ONPEACIICHUS HAPABIECHUS MarHUTHBIX
MOJICH MPSIMOTO U KPYTOBOTO TOKA.

CdopmynupoBaTh u 3anucarh 3akoH buo-CaBapa-Jlamnaca.

BriBecTr Hanps>KeHHOCTh MArHUTHOTO TOJISL IPSIMOTO TOKA KOHEUHBIX Pa3MEpOB.
/. BbiBecTH HaNPSXKEHHOCTh MArHUTHOTO MOJISl HA OCU U B LIEHTPE KPYTrOBOTO TOKA.

o o

Cemectp 3

JIP Nel Onpenenenue kodduiineHTa 3aTryxanus 1 100pOTHOCTH K0JieOaTeIbHOM
CUCTEMBI (PU3UUYECKOTO MAITHUKA

1. Kakue xoneGanus Ha3bIBaloTCs 3aTyXaomumu? Kakum ypaBHEeHHEM OMHUCHIBAIOTCS

3aryxaroiue konedanus? Kak noiayyuTs peleHue 3Toro ypaBHeHus?

Kakyto Benmu4rHy Ha3bIBaIOT MIEPUOJIOM 3aTyXAIOIINX KOJIeOaHMit?

3. Uro Takoe jorapupMUyYECKUil TEKpEeMEHT 3aryxaHus? YTo Takoe 100pOTHOCTD
kosnebarenbHOM cuctembl? Kakyro BeIMUMHY Ha3bIBalOT KO3PPUIUEHTOM
CONPOTUBJIEHUS CPEIbI?

4. Kak koa(ppuImeHT 3aTyxaHus CBA3aH C BI3KOCTBIO CPEJibl, B KOTOPOI MPOUCXOISAT

Kosie0anus?

Kak u3 skcriepumMenTta onpenenuts KodhGuiueHT 3aTyxanus?

Kak 13 sxciepuMeHTa OnpeneauTb JorapupMUIecKuil JeKpeMEHT 3aTyXaHus?

7. Kak u3 skciepuMeHTa onpeaeuTb J0OPOTHOCTh KoJeOaTeIbHOW CUCTEMBI?

N

o o1

JIP Ne2 Omnpenenenrie POKYCHOTO PACCTOSTHUS JIMH3BI

1. JlaiiTe ompeaeneHue ONTUIECKON OcH, (POKATHHON TUIOCKOCTH M TJIABHBIX (DOKYCOB
JIMH3BIL.

2. Ilpu xakux yCcIOBHSIX CHUCTEMa U3 COOMpAIONIeH 1 paccenBaroIiel JIMH3 OyaeT

JaBaTh JICUCTBUTEIIBHOE U300paKeHHE?

Jlns kakux jgydeit npumeHuma Gpopmyina TuH3bI?

4. B uem 3akioyaeTcs sIBICHHE XpOMAaTHUYECKOM abepparuu, cepuieckoi

abepparuu?

JIist Kako¥ 1eny MPUMEHSIOTCS MTpH poTorpadupoBaHuU CBETODUIBTPHI?

6. Onumure METOIUKY U3MEPEHHSI (POKYCHOTO PACCTOSHUS Ui PacCeUBaOIIEH
JIVH3BI.

7. TlokaxkuTe, 9TO €CIIM PACCTOSTHIE MEXIAY OOBEKTOM M DKpaHOM mpeBbimaet 4F, To
n300pakeHe Ha HKpaHe MOKET OBITh OTYUYEHO MPH JBYX Pa3TMUHBIX
MOJIO’KEHUSX JIUH3BI.

w

o

JIP Ne3 MccnenoBaHre CBOMCTB MOSIPU30BAHHOTO CBETA
1. Kakwue cBeTOBBIC JTy4M HA3bIBAIOT: a) €CTECTBEHHBIMU; 0) MOJIIPU30BAHHBIMH; B)

YaCTUYHO MOJISIPU30BAHHBIMU? T) IJIOCKO-TIOISIPU30BAHHBIMU; 1) JUTUNITUYECKU
MOJISIPU30BAHHBIMU; B) MOJISIPU30BAHHBIMU IO KPYTY?

45



w

7.

Kakyto Be1nunHy Ha3bIBAIOT CTENEHBIO MOJSPU3ALMU CBETOBOrO 1yya? Uemy
paBHa CTEINEHb MOJISIPU3AIUHU; a) €CTECTBEHHOTO J1yua; 0) IMI0CKO-
NOJISIPU30BAHHOTO JIyya?

Kaxoit mpubop Ha3bIBaeTCs MOIAPU3ATOPOM, aHATH3ATOPOM?

N3006pa3ute pacnosioxkeHue Jydei B ciiydae MOJIyYeHHs TUIOCKO-TIOJISIPU30BAaHHOTO
CBETa MPHU OTPAKEHUH OT AUAIEKTpHKa. Kakoi u3 mydei B 3TOM cxeme: a)
€CTECTBEHHBIN; 0) YACTUYHO MOJISPU30BAHHBIN; B) MIIOCKO-TIOJISIPU30BAHHBIN?
Cdopmynupyiite 3akoH bprocrepa. [Ipy kakoM COOTHOIIEHUU YTJIOB MAICHUS U
IPEJIOMJIEHHUS] CBETOBOTO Jiy4ya Ha0Jt0/1aeTCs MOJIHAS OIS pU3aliis CBEeTa Mpu
OTPaXEHUU OT JUAIEKTPHUKa?

B dem 3akitouaeTcs siBJI€HUE JBOMHOIO JIYYEPEIOMIICHUS U KaK OHO
oObsacHsercs? Kakoe HanpaBieHUE B KPUCTAILIE HA3bIBAETCS ONTUYECKOM OChIO?
Chopmynupyiite 3akoH Mastoca.

JIP Ned VccnenoBaHue TUCTIEPCUHM ONTHYECKOTO CTEKIIa

Hwnh e

N3 kakuX OCHOBHBIX YaCTE€W COCTOUT TOHUOMETp, UX Ha3HAUCHUE?

Uro Takoe gucnepcus ceera?

Uewm otiinyaeTcss HOpMayibHask JUCIEPCHs OT aHOMaJIbHOU?

[To xkakuM npu3HAKaAM MOKHO OTJIMYUTH CHEKTPHI, MOJYYEHHBIE C TOMOIbIO
IPU3MBI U TUPPAKITHOHHONW PEIETKHU ?

B uém 3akir04aroTcsi OCHOBHBIE TIOJIOKEHUS ¥ BBIBOJIBI AJICKTPOHHON TEOPUH
JTACTIEPCUH CBETA?

[Touemy MeTasIbl CUIIBLHO MOTJIONIAIOT CBET?

IIpuMmep TecTa AJ1s1 NPOBEPKH YCBOCHHUS CTYICHTOM JICKIIHOHHOT'O
Marepuasa

Tectel no pazneny Nel «Mexanuka»:

1-1
7 1.2
MartepuajibHas Touka M JABHKeTCSl 10 OKPY/KHOCTH co ckopocThio V . Ha puc. 1 nokasan 5 4
rpaQuK 3aBHCHMMOCTH MPOEKIHMH CKOPOCTH \ﬂ. oT BpeMeHH (7 — eIMHMYHBIH BeKkTOp | 3. 1
i 4.3
MOJIOKMTEIbHOT0 HANPABJICHUS, VT — npoexnust V Ha 310 Hanpasjenue). [Ipu 3ToM BeKTOp
MOJIHOTO YCKOPEHHs HA pHC. 2 MMeeT HANpaBJIeHHeE ...
A
Vs M <
1
N1 t
Puc. 1 Puc. 2
1-2
MarepuajibHas TOYKa ABMKETCH € NMOCTOSIHHON 10 BeJIMYHHE CKOPOCTbIO BAOJbL | 1: B T. 3
NJ10cK0i KpuBoii. Ee moJjiHoe yckopeHHe MaKCHMAJIBHO ... TPaeKTOpUHU

2: B T. 1
TPaeKTOPUH
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3 3:

B

TPaeKTOpUH

T. 2

2
R
1
1-3
Ecim 4, w {, - TAHIeHUMAILHAH M HOPMajbasi | 1- PABHOMEPHOTO ABHIKEHUS 110 OKPYKHOCTH
2. NpPAMOJIMHEIHOr0 PaBHOYCKOPEHHOIO
COCTABJISIIOIIME YCKOPEHHs, TO COOTHOIIeHMsi: =0, | xBuxenns
a =0 3. PABHOMEPHOIO KPHUBOJUHEHHOT0
n = VU cnpaBenyuBebl 1 ... ABHEHHS
4. NPSIMOJIMHEHHOT 0 PaBHOMEPHOIo
JABHKEHHSI
1-4
7 1:3
Marepuaibhas Todka M ABHKETCSl 10 OKPY/KHOCTH co ckopocthio V . Ha puc. 1 nokasan 9 1
rpa¢uK 3aBHCHMOCTH NPOEKIHH CKOPOCTH VT oT BpeMeHHM (7 - eAMHHYHBIH BEKTOp | 3: 2
4: 4

10JI0KUTEIbHOro Hanpasienusi, V_ - mpoexunss V Ha 10 Hanpasiaenne). Ha puc.2 ykaxure

T
HAIIPABJICHHE YCKOPeHHUs T. M B MOMEHT BpeMeHH b2.

M 1
1
t
Puc. 2
Kamenp Opocuiin moJ yrjioM K rOpHM30HTY €0 CKOpPoOcThI0 Vo. Ero Tpaexkropusi B 0HOPOIHOM | 1 g >
noJie TS2KeCTH H300pakeHa Ha pucyHke. COnpoTUBJIEeHUS BO3AyXa HeT. ‘
l_g" . 2.a.<0
_\«?} v 3. aT =0
L
B D
A E
Fy i
TaHreHuMaJbHOE YCKOpPeHUe ZZT Ha yyacTtke A-B-C ...
1-6
JIBa Tej1a OpolIeHbI MO OHUM H TeM :Ke YIJIOM K TOPU30HTY ¢ Ha4YaJbHBIMU ckopocTsimu Vo u | 1. 4
2Vo. Ecau conpoTuB/IeHHEM BO3JyXa MpeHeOpeub, TO COOTHOIIEHHE AajbHOCTel moséra S2/S1 | 2. 2
PaBHoO ... 3.2
4. 22

1-7

Juck Bpamaercs BOKPYr CBOeil 0CH, H3MEHss NPOEKIHUIO CBOEH YIJI0BOH CKOpocTH (U

TaK, KaK MOKa3aHO HA PUCYHKe.
L1

BeKTOp yl".l'lOBOﬁ CKOPOCTH HAINpaBJICH 110 OCH ZB HHTEPBAJIbI BPEMEHHA

1. o1 t1 10 t2 1 ot t3 HO t4
2.otrtimotomor t2 Mo t3
3.ort2mo tsm ot t3 go t4
4.0or 0 mo ti m ot t1 Mo 12

1-8
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B norenmmaibHOM moJie cuia F  nmponopuHoHajbHa F
rpagueHTy noreHuuaabHoii 3nepruu Wp. Ecam rpadux ’
o 1 Ft
3aBHCMMOCTH  NOTeHOHMAaNbHOH  3Heprum  Wp or | - ) SE—
0
KOOPJAMHATHI X HMeeT BT 2. x
- .
o X
W,
FAI
r \
0 x
o+
TO 3aBHCHMOCTDH MPoeKIuu ciibl Fx Ha ocs OX Gyner ... 3. a ‘ X
4,
1-9
JABa Teqa MaccaMH mi M M2 COeAMHEHbI HEPACTSKMMOM HHUTBIO, NEPEKMHYTOH 4epes | 1- ma=T -mg
HeBeCOMBIii 0J10K.
AL 22ma=mg+T
Ima=mg-T
1, Ty
Ecim m1 < m2, a T — cna HaTsIskeHUs] HUTH, TO YpaBHeHUe BTOporo 3akona HeloToHa s
TeJIa Maccoii m1 B MPOEKIMH HA HANPaBJeHUe IBUKEHUS] HMeeT BHL. ..
1-10
JBa Tejla MaccaMH M1 M M2 COEJHHEHBI HEPACTSKMMOI HMTBLIO, IEPEKHHYTOMH | 1- ma=mg-T
yepe3 HeBeCcOMbIil 0JIOK, YKpelJIeHHbIi Ha Kpaw CcTojda ¢ T[JIaJaKoil T
TOBEPXHOCTHIO. 2: ma=mg+
1, ama=(m+m,)g-T

1

Ecan m1 > mz, a T — cuya HaTsKeHUsI HUTH, TO YPAaBHEHHE BTOPOro 3aKoHa
HpbloToHa 1191 Tesla Maccoii m1 B NMPOCKIUN HA HAIIPABJICHHEC NBUKCHUA UMEET
BU...

1-11

MaTepl/laHLHafl Touka M JOBHKeTCSl MO OKPYKHOCTH CO CKOPOCTBHIO V . Ha puc. 1 nokasau

rpa(pmc 3aBUCUMOCTH TMNPOCKIHUH CKOPOCTH Vz' OT BPEMEHH (f - eIMHUYHBIN BEKTOP

MOJIOKUTEJIBHOT0 HANPpaBJICHUA, Vr

HalpaBJ€HUuE CUJIbl, Z[eﬁCTBy]Oll[eﬁ HaT. M B MOMEHT BpeMEeHU t1.
V‘I: M T

—

Puc. 1 Puc. 2

- IPOeKI U V' nasro Hanpasjaenne). Ha puc.2 ykaxure

AN NI

1-12
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C ; F(s)=1s. pas 1 xu | 11 M
WJIa TPeHHUA KOJEC moe3aa MeHsieTCs 10 3aKOHY =z a0oTa cuJI TPEHHA HA MYTH 1 KM | 5 0 1o ypye
paBHa ... 3.200 [T
4.100 x1x
5.200 xJIxx
1-13
TeHHHUCHBIH MAY JIeTeJl ¢ MMIYJILCOM [); B FOPH30HTAJILHOM HAIPABJIECHHH, KOTAA TEHHHCHCT 1.0,1¢c
. . . . 2.0,01 ¢
Nnpou3BeJI 0 MAYY pe3kuii ynap c¢ cpeaneii cuioi 50 H. U3sMeHuBIIMICS MMITYJIbC MSIYa CTAJ 3 0’05 c
— M b
paBHbIM [), (MaciuTal yKa3aH HA PHCYHKe). 4.05¢
— 1 kmmie
N
P, 5
f.d
Hamm=
Py
Cuna neiicTBoBaJjia Ha MSIY B TeYEHHH ...
1-14
JIudT ABUKETCHA BHU3 C YCKOPeHUEM a >0, IPH 3TOM ... 1. ¢ TeJIOM HMYero He MPOM30¥AeT
2. Teqo OyAeT HaXoAMThCS B
HEBECOMOCTH
3. TeJ10 MpUAKMeTes K noJy Jimgra
4. TeJIO NpPUAKMeETCsl K MOTOJKY JudTa
1-15
JleTeBIINH TOPU30HTAJBLHO CO CKOPOCTHIO V IUIACTHJIMHOBBIN mIapuK Maccoil M yaapuics o | 1. MV
MACCHBHYIO BePTHKAJIBHYIO CTEHKY U MPWJIMN K Heil. [Ipn 3TOM cTeHa moyymjia MUMIyJsc ... mv
2. —
4
mv
3. —
2
4. 2mv
5.0
1-16
Ha pucynke npuBeaén rpaguk 3aBHCHMOCTH CKOPOCTH TeJsla v 0T BpeMeHH t. 1.10H
w, Mk 2.15H
3.5H
4.20H

1 2 te
Macca Tesa 10 kr. Cuia, aeiicTBYIOLIasi HA TeJ0, PABHA ...
1-17

KoopauHarel dYacTuubl Macchl M NOpH €€ JABHKEHHH B | 1. F = puew® ,_',-"{A sin wt)? + (B cos wt)?

mwiockocTu XY M3MEHSIOTCS MO 3akoHam: X=A sinwt, y=B 2 F = \."'{!’l mswt]z + (B sin r.-.rt]z

coswt, tne A, B, ® - nocrogHHble. MoayJb CHJBbI, 3.F = mw?(A + B)
AeiicTBYIOLIEli HA YACTUIY PaBeH ... ' —
y yP 4. F = mwz\‘: (A sin wt)? — (B cos wt)®
1-18
JMcKk HayMHaeT BpallaThbCsl MOJ JAeiCTBHEM MOMEHTAa CMUI, @ o
rpa)uk BpeMeHHOiIl 3aBMCUMOCTH KOTOPOI0 NpeacTaBJieH Ha
PHUCYHKe.
M 1: 2:
t it t Lt
t) i, L
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Ykaxure rpauk, npasuibHo OTPAKAWUIAI 3aBHCHMOCTH o )
YIJIOBOI CKOPOCTH IMCKA OT BpeMeHH.

3 4:
t ot t, [

1-19
MomeHnT uMnyJbca  TeJja OTHOCHTEJIbHO M M
HENMOABM:KHOM OCH  M3MEHsieTcsl 10  3aKOHY

3 1: 2:
L=ct?. Vkakure rpajguk, upaBmIBLHO
OTpaKaIIMIi  3aBHCHMOCTHL  OT  BpPeMeHH .
BeJIMYMHBI MOMEHTA CHJI, TefiCTBYIOLIIUX HA TeJIO. t t

MIL IIUII“
3 4:
L
t t

1-20
JMcK M NWIMHAP MMEIOT OAMHAKOBBIE Macchl M pagmychbl (puc.). Jas ux momentoB mHepuun | 1. lu=Ix
CIpaBeAJIMBO COOTHOLIEHHE. .. 2. lu<lx

3. lu>ln
~ R R
E m ?
m 1
1,
1-21

Kocmuyecknii kopa0Jb npoJjeraetr mumo Bac co ckopoctsio 0,8c. ITo Bamum u3mepeHusiM ero JjimHa
paBHa 90 M. B cocTosiHUM MOKOsI €ro JJMHA Hauboj1ee 0JIM3Ka K ...
1: 150 m 2: 110 m 3:55m 4:90 m

1-22

du3nyeckue siBJIeHUsS] B OJIMHAKOBBIX YCJIOBUSX IPOTEKAIOT O/IMHAKOBO BO BCeX HHEPIMAIbHBIX CHCTEMAX
oTcyera — 3TO MPUHIIM ...

1: oTHOCHTEILHOCTH

2. JOMOJHUTEJIbHOCTH

3: cooTBeTCTBHSA

4: He3aBHCHMOCTH

KoHTpoJibHBIE BONIPOCHI MPOMEKYTOUHOM ATTECTAIIUM 10 UTOTaM OCBOEHUSA
AUCHUIINHBI

IlepeyeHb BONPOCOB K 3a4€Ty

MexaHuka

1. OcHOBHbIC TIOHSITUSI KHUHEMATHUKU TOCTYNaTEIbHOIO  JBUYKCHMUS:
CKOPOCTb, YCKOPEHHUE, TPAEKTOPHS, IyTh, IEHTP Macc. CUCTeMbl KOOPAUHAT.

2. BpamarensHoe paBmwxkeHue. LleHTpocTpeMuTenbHOe (HOPMAJIBHOE)
YCKOPEHHE, YTIIOBasi CKOPOCTh, YTIIOBOE YCKOPEHHUE, PAINYC KPUBU3HBI.
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3. Junamuka. MarepuanbHas Touka. Cwuma. Macca.  Mmyibc.
Nueprmanbabie cuctembl oTcuéTa. 3akoHbl HeloTOHA.

4. I1-oii 3akoH HproToHa. 3aKOH COXpaHEHUsI UMITYJIbCA.

d. PeakTuBHOE [BMXEHHE. YPAaBHEHUE IBHXKEHUSA TeElla C IEPEMEHHOU
Maccou.

6. bmu3ko- wu panpHOmeWcTByromue cuibl. Cunbl  TpeHus. Cuisl
YIPYrocTu. 3aKOH BCEMUPHOTO TATOTEHUS.

7. KocMuueckue ckopocTu.

8. PabGora. Kunetndeckas u nmoTeHUMaIbHasi YHEPTUU. 3aKOH COXPaHECHUS
MEXaHHYECKOU YHEPTUH.

Q. LenTpanbHblil yaap.

10. OCHOBHOM 3aKOH JHMHAMHKA BpallaTebHOTO ABUXKEHUS. MOMEHT
cuibl. MoMmeHT ummynbsca. MomeHT naepunu. Teopema ['torirenca-lrennepa.

11. Kunernueckast 3Heprus Bpalaromerocs Tena.

12. 3aK0oH COXpaHEeHUs MOMEHTa UMIyJibca. ['mpockor.

13. ["apMoHunyeckue kojieOaHUd U WX MapaMeTpbl. YpaBHEHUS KoJieOaHUI
MPY>KUHHOTO, MAaTEMAaTUYECKOTO 1 (PU3UIECKOTO MAsITHUKOB.

14. CoOcTBeHHBIE M BBIHYXKIEHHBIE KOjeOaHus. 3aTyxarolue KojieOaHwus.
Pe3onanc.

15. [Ipuanun  otHocutenbHOCTH [anmunes. Iloctymartel  crnenuanbHOM
TEOPUU OTHOCUTEIHLHOCTH.

16. [IpeoOpazoBanust Jlopenma. OTHOCHUTENBHOCTb  PACCTOSHUA U
MIPOMEKYTKOB BPEMEHU.

17. CBsi3b MaccChl ¥ SHEPTUH.

TepmonuHamMuka

18. N3onporniecchl. 3aKOHBI UCaBHBIX Ta30B

19. MonekynasipHO-KMHETUYECKAsi TeOpUsl (OCHOBHBIE MOJIOXKEHHS). 3aKOH
ABorazapo. Ypasuenue Knaneripona-Knaysuyca.

20.  Pacmpenenenne MakcBemia MoOJEKyln 1O ckopocTsM. CpenHss
ckopocTb. CpeliHssl KBaApaTU4Hasi CKOPOCTb.

21. bapomerpuueckas ¢popmyna. Pacnpenenenue bonbimana.

22, Huddyzus. Bayrpennee tpenue. TemnonpoBoAHOCTb. Y paBHEHUS IS
OMMUCAHUSI 3TUX MPOLECCOB.

23. TemnoémMkocTs U €€ Buabpl. Popmyiia Maiiepa.

24, [lepBoe HauanO TEPMOAUHAMUKHU.

25. Anmnabatuyeckuii mporecc. Dopmyna Ilyaccona. PaGora B u3o- u
aauabaTHYeCcKuX mpoleccax.

26. MonekynsipHO-KMHETHYECKast ~ Teopusi  Temoémkoctu.  CremneHu
CBOOO/IBI.

217. Kpyrossie npoueccsl. Hukn Kapho.

28. Craructuueckuii cMmbica 3HTponiuu. @opmyna Knaysuyca.

29.  Btopoe Hayano TepMOIUHAMUKH.

30. Peanbnbie rassl. M3oTepmbl DHaproca. YpasHenue Ban-nep-Baanbca.

31. Oddext Ixoynsa-Tomcona. CxxmxeHre ra3os.
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32. Kunkoctu. [ToBepxHocTHoe HaTskeHue. opmyiia Jlamnaca.

33. Crpoenue TBEPABIX TEI. DHEPTUS MOJIEKYJI Ta3a, )KUJKOCTH U TBEPIOTO

TCIA.

DNEKTPOIMHAMUKA

34.3akon Kymnona.

35.HanpsikeHHOCTD 3JEKTPUYECKOTO TOJIS.

36.2nexTpudeckoe nosie. HanpskeHHOCTH MO,

37.1lpyuHuun cynepno3uiuu 3JIEKTPUIECKUX MOJIEH.

38.Ifotox  mHampsokenHocTu.  Teopema  Octporpamckoro—Iaycca
AJIEKTPOCTATUYECKOTO MO B BAKyyMe.

39.PaGora, coBepmiaemas CWJIaMH  3JIEKTPOCTATUYECKOTO  IMOJIS
MEPEMEIICHIH B HEM DJIEKTPUIECKOTO 3aps/ia.

40.1ToTeHnman 31eKTPOCTaTUYECKOTO MOJIS.

JJIA

npu

41.Tlpumepsl mpumeHeHusi Teopembl OcTporpaackoro—Ilaycca k pacuery

AJIEKTPOCTATUYECKUX I10JIEU B BAKyyMe.
42.]lumonbHBIE MOMEHTHI MOJICKYJT TUAJIEKTPUKA.
43.Tlomstpu3anusi TUIIEKTPUKOB.

44.Teopema Octporpaiackoro—Ilaycca . Ol DJIEKTPOCTATUYECKOTO TIONS B

cpene.

45.YcaoBust il 3IEKTPOCTATUYECKOTO TMOJsl Ha TPAHUIE pa3jiesia U30TPOIHBIX

TURJIEKTPUUECKUX CPEl.

46.1TpoBOIHUKH B 3JIEKTPOCTATUYECKOM TIOJIE.
47.21eKTPOEMKOCTh YEUHEHHOTO IIPOBOIHHKA.

48.B3anmHas emKocTh. KoHaeHcaTOphI.

49.OHeprus 3apsHKEHHOTO MPOBOJAHUKA U AJIEKTPUUYECKOTO MOJIS.
50.TTonsATHE 00 SMEKTPUIECKOM TOKE.

51.Cuna 1 mI0THOCTh TOKA.

52.0OCHOBBI  KJIACCUYECKOM  DJIGKTPOHHOM  TEOPUU  DJIEKTPONPOBOTHOCTH

METaJIIOB.

53.CTOpOHHUE CHUITHI.

54.3axonsl Oma u JIxoyns—IJIeHna.

55.1IpaBuna Kupxroda.

56.3akonsbI anekTponu3a Papanes, DISKTPOTUTHISCKAS TUCCOIUAIIHS.
57.ATOMHOCTB JIEKTPUUECKHUX 3apsI0B.

58.0OnexTpoauTHdecKas MPOBOIUMOCTD KHIKOCTEH.
59.37eKTPOIIPOBOAHOCTH T'A30B.

60.TloHsiTHE O pa3IMYHBIX THUITAX TA30BOTO pa3psia.

61.HekoTopsie cBeACHUS O TIIa3Me.

62.MaruutHas naaykuusa. Cuna Jlopenna.

63.3akoH Ammepa.

64.3akon buo—CaBapa—1Jlamnaca.

65.HekoTopsie mpocTeiiime mpuMepbl MArHUTHBIX TIOJICH B BAKyyMe.

66.MarauTHOEe B3aUMOJICMCTBUE MPOBOJIHUKOB ¢ TOKaMu. KOHTYp C TOKOM B

MAarouTHOM IIOJIC.
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67.3aK0H OJIHOTO TOKA JJIsi MATHUTHOTO TIOJISI B BAKYYME.

68.MarnutHbiii motok. Teopema Octporpaackoro—I'aycca mjisi MarHMUTHOTO
TOJISL.

69.PaboTa nepemerienus MpoOBOIHUKA C TOKOM B MIOCTOSTHHOM MAarHUTHOM TIOJIE.

70. JIBuxkeHune 3aps>KEHHBIX YaCTHUIl B TOCTOSTHHOM MarHUTHOM TIOJIE.

71.51Bnenne Xoa.

72.Y nenbHBIN 3aps 9acTUIl. Macc-CIIeKTPOMETPHS.

73.Y ckopuTenu 3apsHKeHHBIX YaCTHII.

/4. MarHuTHble MOMEHTBHI 3JIEKTPOHOB U aTOMOB.

/5.ATOM B MarHUTHOM TIOJIE.

76./lnaMarHeTUKY ¥ TapaMarHeTHKXA B MAarHUTHOM TIOJI€.

77.MargauTHoOE€ MoJie B BEIIECTBE.

78.DeppoMarHeTHKH.

79.YcnoBust 111 MarHUTHOTO TMOJS Ha TpaHUIE pas3jena U30TPOIHBIX CPesl.
MarHuTHsbI€ LETIH.

80.OCHOBHOM 3aKOH 3JIEKTPOMAarHUTHOW MHIYKLIUH.

81.4BneHNe CaMOMHTYKITHH.

82.B3auMHast HHAYKITHS.

83.DHeprus MarHuTHOTO 10JIA B HEeppOMarHuTHON U30TPOIHOM Cpeie.

84.3ak0oH cOoXpaHEHHs] SHEPTUU AJisi MArHUTHOTO TMOJiA B HedeppOMarHUTHOU
cpeze.

85.001m1as xapakTeprucTuka Teopuu Makcaeria.

86.IlepBoe ypaBHeHne Makcseia.

87.Tox cmemenus. Bropoe ypaBHenue Maxkcaena.

88.TpeTbe u ueTBepTOE ypaBHEHHsI MakcBesa.

89.llosnHasa cucrema ypaBHeHMH MakcBenna Uil 3JIEKTPOMAarHUTHOTO TIOJIS.

HepequL BOIIPOCOB JJIfl IPOBCACHUA HpOMe)I(yTO‘lHOﬁ aTTecTanum B BH/I€
IK3aMeEHa

Kone6anus u BoHbI

["apMonuveckue KoaeoaHus.

MexaHu4ecKrue TapMOHUICCKHE KOJICOaHMS.
CB0OOOIHBIE TAPMOHUYECKHE KOJICOAHUS B DIEKTPUIECKOM KOJIeOATEITHbHOM
KOHTYpE.

CrnoxeHre rapMOHMYECKUX KOJIeOaHU .

3aTyxaroniue Kojie0aHusl.

BriHyXIeHHBIC MEXaHUYECKHE KOJICOAHMSI.
BriHyX/I€HHBIE DJIEKTPUUECKHE KOJICOaHNs.
[IpomobHBIEC U TONIEPEYHBIC BOJHEI B YIIPYTO# Cpee.
. YpaBHeHue Oeryieil BOJTHBI.

10 da3oBasi CKOPOCTh M SHEPTHUS YIIPYTHUX BOJIH.
11.TTpuHIMTI CYTIEPITO3UIIMKA BOJH. [ pyIIImoBasi CKOpOCTb.
12.UuTepdepentus BoH. CTOSUNE BOTHBI.

13.2¢dexr [Jomnepa B akyCTHKE.

wMn ke

©oo~NOOA
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14.CBoiicTBa 3JIEKTPOMarHUTHBHIX BOJIH.

15.0OHeprus 3J1eKTPOMAarHUTHBIX BOJIH.

16.V3mydenne 3IeKTPOMarHUTHBIX BOJIH.

17.11Ixana 31eKTPOMarHUTHHIX BOJIH.

18.0OTpakeHue U NpeaoMIIEHUE JIEKTPOMArHUTHBIX BOJH Ha TPaHUIIC pa3fena
JBYX AUDIEKTPHUUECKHUX CPE.

19.9¢dext Jommepa ais 37€KTPOMArHUTHBIX BOJH.

Onruka

20.3ak0H TPSAMOJMHEWHOTO PacCHpOCTPaHEHHUs CBETA. 3aKOH HE3aBHUCHMOCTHU
CBETOBBIX JIy4ueil. 3aKOH OTPaKEHUSI CBETA. 3aKOH IIPEJIOMJICHHS CBETA.
3akoH oOpaTUMOCTH CBeTOBBIX nyuei. [lokazarens npenomienus. [lonHoe
BHYTPEHHEE OTPaKECHUE.

21.Teopusi WCTeUEHUS, BOJTHOBAs TEOPHUS. 3aBHCHUMOCTh MEXIY IMOKa3aTeleM
MIPEJIOMIIEHHS U CKOPOCTBIO CBETA B BEIIECTBE.

22 Ilpunuun @epma. Onruueckas AJIMHA My TH.

23.Cxopocth cBeTa. ActpoHoMuueckne HaOmogeHus Pémepa. OmpenencHue
ckopocTtu cBeta 1o abeppanuu cera bpennmu. Onbit @uzo. OnbiT Oyko u
®u30. OnbIT MaiikenbcoHa.

24.CetoBoil moToK. OYHKIUS BUAHOCTH.

25.DoTOMETPUYECKHIE BEIIMUYNHBI M KX €IUHUIIBL.

26.0OCHOBHbIE TMOHATHS U oOmnpefeneHus (TOMOUEHTPUYECKUN IYYOK,;
aCTUIMaTH4YECKasl pa3HOCTh; TOUEUHOE MJIM CTUTMAaTHYECKOE U300paKEHHUE;
JNEUCTBUTETLHOE W MHUMOE UW300PKEHUS;, COMPSIKEHHBIE TOYKH;
MPOCTPAHCTBO MPEIMETOB U MIPOCTPAHCTBO U300paKEHU).

27.llentpupoBanHas ontuueckas cucrema. @okycbl. DokanbHbIE MIOCKOCTH.
JluneniHoe yBennueHue. [JIaBHbIE TOYKM W TJIABHBIE IUIOCKOCTH.
Ontuueckas cuna. @opmyina HeroToHa.

28.1IpononbsHoe yBenuueHue. YriaoBoe yBenundeHue. CBsi3b MEXy JTUHEHHBIM,
MPOJIOJBLHBIM U YTJIOBBIM YBEIIMUCHUSIMU.

29.CnoxxeHue onTtudeckux cucreM. ONThYeckas CHCTeMa CYMMapHOM
cucteMmbl. Popmylia KapAUHAIBHBIX INIOCKOCTEN CyMMapHOU CUCTEMBL.

30.IIpenomnenne Ha cdepuueckoil moBepxHOcTU. [lapakcuanbHbIe ITydH.
Teopema Jlarpanxa-I'eqbMromnbia.

31.JTunza. ToHkas nuH3a.

32.TlorpenrtHoCcTH ONTHYECKUX cucTeM. OnTHYecKue IprOOPHI.

33.CBeroBas BojHa. MIHTEHCHBHOCTH cBeTa. CBSI3b MEXy HHTEHCHBHOCTBIO
CBETA U aMIUIUTYZOM CBETOBOM BOJIHBI.

34.Unrepdepenuius CBETOBBIX BOJIH. [IpOOHKUTENBHOCTD IIyra  BOJIH.
Onruyeckast pasHocTh xoaa. 3epkana Openens. bunprusma Openens.

35.Unrepdepentius MHOTMX BOJH. BektopHas aumarpamma. YcCIIOBUS IS
IJIaBHBIX MAKCUMYMOB ¥ UHTEP(PEPEHIIMOHHBIX MUHUMYMOB.

36.1Tpunmum ['rolireHca — @penens.

37.30nb1 ®penenss. OOOCHOBAaHWE C TOYKH 3PCHHS BOJTHOBOW ONTHKH 3aKOHA
MPSIMOJIMHEWHOTO pacpOCTPAHEHHUS CBETA.
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38. udpakuus Openenst OT MPOCTEHIINX TTPeTpa.

39. Mudpakuus OpayHrodepa ot meian U Ha KPyIriioM OTBEPCTHH.

40. IndpakioHHas pemeTka.

41.Jludpakius Ha TPOCTPAHCTBEHHOM pelIeTKe.

42.T'onorpadus.

43. lucnepcus cBeta. HopmansHas u aHOManbHas JUCTIEPCHU.

44 TpymroBas CKOPOCTb.

45.Knaccudeckasi 2JIEeKTPOHHASI TEOPHS IUCTIEPCUU CBETA.

46.1Tornmomenue ceta. 3akoH byrepa-Jlambepra. 3akon bepa.

47.Paccesinue cBeTa. PaccesHue B MyTHBIX cpeliax. PaneeBckoe paccesiHue.

48.1longpuzanus cBeTa NpyU OTPAXKEHUH U MPETOMIICHUU Ha FPaHULIE pa3jena
JBYX JTIUAJIEKTPUUYECKUX CPE.

49, JIBoitHOE JIy4eIIPEIOMIICHHE.

50.UnTepdepentys noasipu30BaHHOTO CBETA.

51.UckyccTBeHHAs ONTUYECKAs aHU30TPOIIHS.

52.BpaiieHre miocKoCcTH nojsipu3zauuu. 3akoH buo.

53.TemnoBoe nzmydenue. 3akon Kupxroda.

54.3akonnl Crepana—bonbsiiMana u Buna.

55.®opmyna [Tnanka.

KBanTtoBas ¢uzuka

56.Dotorddexr, ero Buabl. @opmyna DitHIITEHHA 17151 HoTOIhDEeKTa.

57.®oToHBI UX 3HEprus U umnyisc. Ipdext Komnrona.

58.0OmnmiT JIeOenepa. JlaBneHue cBera.

59./lnmuna BosiHbI e bpoiis.

60.1Ipunuun Heonpenenénnoctu I eiizendepra.

61.BonnoBas ¢ynkius u e€ pusnueckuii cMmpici. Ypasuenue lpenunrepa.

62. TyHHenbHbIN ) PexT. DNEKTPOH B MOTEHIIUATILHOM sIME.

63.Monaenpb atoma Tomcona. OnbiT Pezepdopaa. [lnanerapnas moaens aroma.

64.1Toctynatel bopa. BeiBon cepuanbaoii Gpopmynsl. @opmyna bamemepa s
CIIEKTpa BOAOPOJA.

65.CrnioHTaHHOE U BBIHYKJIEHHOE n3nyudeHue. [IpuHimn padoTsl Ja3epos.

66.Buner nmazepoB. IlpuHIunm paboThl TeMUii-HEOHOBOTO, PYOMHOBOTO U
MOJTYTPOBOTHUKOBOTO JIA3€POB.

SAnepnas puznka.

67.EcrecTBeHHas paAMOaKTUBHOCTP W €€ 3akoHOMepHocTH. [IpaBmiia
cMmenieHus. YpaBHeHus anbda- u 6era-pacnana. [lepuon nmomypacnaza.

68.Peakiuu  neneHuss u cuHTe3a. Jledekr Macchl W SHEPrUsS  CBSI3M.
Kputnueckas macca.

69.25neMeHTapHbIC YaCTHIIBI.

70.Morm3upyromire u3IydeHus U X XapakTepucTuku. KocMudeckue rydn, ux
COCTaB M XapaKTCPUCTHUKH.
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10 MeToguyeckne PpeKOMEHJAUMH [JIA OOYYAKIIHUXCS 1O OCBOEHHIO
AUCUMTLTAHBI

N3yuenue nucuuiuivebl «PU3UKa» OPraHU3yeTCs B BUAEC JIEKIUH, MPAKTUYECKUX
3aHATUH, J1aDOpAaTOPHBIX pPabOT M CaMOCTOSITENbHOW paboThl. [IpomomKUTENLHOCTD
W3YUYCHMs JUCHUIUIMHBI — JIBA CEMECTpa. YPOBEHb M KaueCTBO 3HAHUHU, 00yUYarOIIUXCS
OLICHUBAIOTCS IO pe3yJibTaTaM BXOJAHOTO KOHTPOJISI, TEKYLIEr0 KOHTPOJIS YCIIE€BAEMOCTH
U MPOMEXKYTOYHOU aTTeCTallMM 0 UTOraM OCBOCHUS JHUCUUIUIMHBI B BHJE 3a4yéTa C
OIIEHKOH U DK3aMeHa.

Jlexyus — ocHOBHasg (opMa CHUCTEMATUYECKOrO, MOCIEA0BATEILHOIO YCTHOTO
U3IIOKEHUsT yuyeOHOoro Marepuana. UTeHue JIeKIUi, Kak MpaBUiIO, OCYIIECTBISIETCS
HauOosiee MNpPodhecCUOHANTBHO TOATOTOBIEHHBIMM MPEMNOJaBATENIMA YHUBEPCUTETA.
OCHOBHBIMH 3aJ1a4aMU JIEKIUN SIBISFOTCS:

— O3HaKOMJIeHHWE OOydYaromuxcs ¢ MEeIsIMH, 3aJa4aMd U CTPYKTYpPOM H3ydaeMou
JTUCIUTUIMHBI, €€ MECTOM B CHCTEME HAYK M CBSI3SIMH C IPYTUMHU JUCHUTIMHAMUY;

—  U3JIOKEHHE KOMILJIEKCA OCHOBHBIX HAay4YHBIX TOHSTHNA, 3aKOHOB, METOIOB,
MPUHIIUIOB TaHHOW NUCIUILIUHBI;

Jlekuiui MOTHBUPYIOT OOYYalOIIEerocsi Ha CaMOCTOATENbHBINA TMOUCK U H3YyYCHHE
HAay4YHOM U CIENHaTbHON JUTEpaTypbl U JAPYTHMX UCTOUYHUKOB MO T€MaM JUCHIUIUIUHBI,
OPUEHTHUPYIOT Ha BBISIBICHHE, (OPMYJIHPOBAHWE H HCCIEAOBaHHWE HamOoJee
aKTyaJbHBIX BOMPOCOB M TPoOieM (PU3UKU. 3HAYUMBIM (HAaKTOPOM TOJHOIICHHOW U
IJIOJIOTBOPHOM paboOThl OOydarolIerocsi Ha JIEKIUU SIBISIETCS KYJbTypa BEICHUS
KoHcrekTa. Criymias JIEKIUI0, HEOOXOAUMO HAyYHUThCS BBIACISTh U (PUKCUPOBATH €€
KJTFOUEBBIE MOMEHTHI, 3aMMIChIBasi UX 0O0Jiee YETKO U BBIJIETSS KAKUM-TTHOO CIIOCOOOM U3
obOmero Tekcra. Kpome TOro, HeoOXOIMMO HAy4YUThCA JeJlaTh TOHATHBIC JUJIS
oOyyaromerocss COKpalleHUsl MpU 3aluch TEKCTa JICKIUH U CTPEMHUTHCS OCBOUTH
OBICTPYIO MaHEPY MHUChbMa U PYOPUKAIIMIO MaTepHUaa.

IIpaxmuueckue 3anamus 1o nucuurinae «dusmka» NpoOBOISTCS B COOTBETCTBUU C
y4eOHO-TEMaTHYECKUM IJIAHOM IO OTJEIbHBIM rpynmnaM. Llens npakTuueckux 3aHsATHM
— 3aKpenuTh TEOPETHUYECKUE 3HAHUS, MOJYyUYECHHBIE CTYJEHTAaMH Ha JICKUUSIX U B
pe3yibTaTe cCaMOCTOSITENbHOTO U3YUYEHHSI COOTBETCTBYIOIINX Pa3eIOB PEKOMEHYEMOI
JUTEPATyphl, a TakKe MpPUOOPECTH HayalbHbIE MPAKTUYECKHE HABBIKM aHaIn3a
Ha0Ir01aeMbIX (PU3UUECKUX SIBICHUM.

Tembl TpPakTUYECKUX 3aHIATHUN 3apaHee COOOIIAIOTCS OO0YyYaromuMCs IS TOTO,
YTOOBI OHU HMMEJIHM BO3MOXHOCTb IOJTOTOBUTHCS M NMPOPadOTaTh COOTBETCTBYIOIIWE
TEOpPETUYECKUE BOMPOCHl AUCHUIUIUHBI. B Hauange KaXI0ro MpakKTUYECKOTrO 3aHSTUS
MIPEToIaBaTellb KPAaTKO JOBOJIUT O OOYYAFOIIUXCS MENTb M 33J]a4M 3aHITHSI U COOOIaeT
00yJaronMMcsi OCHOBHBIE 3aKOHBI HEOOXOAUMBbIE ISl pEIICHUS 3a/1a4 Ha 3aHSATHH.

B pamkax mnpakTudeckoro 3aHATHS OOydYarolludecsl pemaroT 3ajadyd U pa3OuparoT
MPAaKTUYECKUE 3a/laud  CaMOCTOSITEJIbHO WJIM TPU  TOMOIIM  MPEernojaBaTels.
[IpenogaBarenb BBICTYNA€T B POJIA KOHCYJIbTAaHTA, OCYIIECTBISIET KOHTPOJIb
MOJIYYEHHBIX 00YyYAIOIIMMUCS PE3yJIbTATOB.

B paMmkax mnpakTHUeCKOTO 3aHSATUSI MOTYT OBITh MPOBEACHBI: CIyIIaHUE U
o0CyXICHHE TOKIIA0B, YCTHBIN OMPOC, TECTUPOBAHHE.
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OTtcyTrcTBrE 00Y4YaIOIIMXCs HA 3aHATHIX WIM UX HEAKTUBHOE y4acTHe HAa HUX MOXKET
OBITh KOMIIEHCUPOBAHO CAMOCTOSTENIbHBIM BBIMOJHEHUEM JIOMIOJIHUTENLHBIX 33JIaHul U
MIPEACTaBICHUEM UX Ha ITPOBEPKY MPENOIABATEINIO.

JlabopamopHnvie pabomel TPU3BaHBl PA3BUTh HABBIKM HKCHEPUMEHTATbHON
(bu3MYecKoi JeATEeTbHOCTH OOYYaIOIIMXCS, a TAKXKE 3aKpPenuTh (PU3NYECKUE 3HAHUS
ONbITHBIM nyTéM. B  mpouecce nabopaTopHbIX pabOT CTYAEHTHl IPOBOAST
CaMOCTOATEJIbHOE 03HAKOMJIEHUE C TEOPHUEH, JIeKAIEH B OCHOBE U3y4aeMOI0 SIBJICHUS
UCIIONIBb3Ysl MeToAndeckue nocobus. Ha 3anstusx naboparopHbie paboThl MPOBOASITCS B
NPUCYTCTBUM TIPENoJaBaTessi, KOHTPOJIUPYIOLIETO MpOIEecC HUX MPOBEACHUS U
KOHCYJIbTUpYIOLIEro cTyneHToB. [lo pesyinbraram mnpoBeleHHUs padOT CTyAeHTaMu
oopmisiercss OTYET U NPOBOAUTCA €ro 3ammura. B mpouecce 3amwurtbl oT4éTa IO
nabopaTopHOM paboTe mpenojaBaTelb IMPOBEPSET 3HAHME OCHOBHBIX 3aKOHOB, Ha
KOTOpbIX  0Oa3upyercss u3yyaBlIeecs sBJIEHHE, a TakkKe [PaBWIbHOCTh U
CaMOCTOATEJIbHOCTh HAITMCAHUE OTUETA.

Lenbsto camocmosamenvHoti pabomuvl 00y4YaAOMIMXCA TPU HM3YUYCHUHU HACTOSIICH
y4eOHOM JUCHUIUIMHBI SBJISIETCS BbIpAaOOTKA MMH HAaBBIKOB palbOThl C HAay4YHOW U
y4eOHON TUTEPaTypoOid, a TAaK)KEe PA3BUTHE y OOYUAIOIINXCS YCTOWIMBBIX CIIOCOOHOCTEN
K CaMOCTOSITEIbHOMY U3YYEHHUIO U 00pabOTKe MOTyuYeHHON HH(MOPMALIHIH.

B mporecce camocTosiTenbHONM paOOThl 00ydYaronIuics JOJDKEH BOCIHPUHUMATH,
OCMBICJIMBATh M YIIIyOJISATh MOJIy4aeMyto HH(OPMAIIUIO, pellaTh MPAKTUYECKUE 3a/1a4H,
MOATrOTABINBAThG  JIOKJIAJbl,  BBINOJHATH  JIOMAIIHWE  33JaHUs,  OBJAJEBAThH
npodeccuoHanibHO ~ HeoOXonuMmbIMU  HaBblkamMu.  CamocrtosiTenbHass — pabota
oOyyJaronierocss BeCbMa MHOroo0OpasHa U cojepkarenbHa. OHa BKIIOYAET CIEAYIOIINE
BUJIbI 3aHSATHI:

— CaMOCTOSITENIbHBIA TOAOOp, H3Y4YEHUE, KOHCIEKTUPOBAaHUE, aHalW3 Yy4eOHO-
METOJANYECKON U HAyYHOU JIUTEPATYPHI, IEPUOJAUIECKUX HAYUHBIX U3IaHUM,
—HHIUBUAyaJdbHasi TBOpUYECKass paboTa MO OCMBICICHUIO cOOpaHHOW WHGOpPMAIUH,
IIPOBEJICHUIO CPAaBHUTEIBHOIO aHAJIM3a U CUHTE3a MAaTEPUAJIOB, IIOJIYYEHHBIX U3 PA3HBIX
MCTOYHHMKOB, MHTEPIIpETAluu MH(OPMALIMH, BHIIOJTHEHUE TOMAITHUX 3aaHUi;

— 3aBEpIIAIOLIUI 3Tall CaMOCTOATENbHON padoThl — MOArOTOBKA K C/ade 3K3aMeHa 110
JUCUUIUIMHE, MPENOJIararomas UHTErPalui0 U CHCTEMATH3aLUI0 BCEX IOJYYEHHBIX
MIPU U3yYeHUH YYEOHOU JUCIUTIIIMHBI 3HAHUM.

[Io TlonoxkeHHIO O CaMOCTOATENbHOW paldoTe CTYJEHTOB YHHMBEPCHUTETA
COJIep)KaHNE BHEAYAUTOPHOM CaMOCTOSTENBHON pabOThl Al M3YUYEHUS JIUCUUIUIMHBI
«Dusuka» MOXKeT ObITh PEKOMEHJIOBAHO B COOTBETCTBUU CO CIIEAYIONIMMH €€ BUIAAMH,
pa3JeIeHHBIMU 110 LEJIEBOMY MIPU3HAKY:

a) JUIs1 OBJIQJICHUS 3HAHUSIMH:

- YTeHHE TeKcTa (yueOHMKa, IEPBOUCTOUYHUKA, JOMOJIHUTEIBHON JIUTEPATYPhI);

- COCTABJICHUE IIJIaHA TEKCTA;

- KOHCIIEKTUPOBAHHE TEKCTA;

- paboTa co CJIOBapsIMHU U CIIPaBOYHUKAMU;

- pabota ¢ DJIEKTPOHHBIMU HH(POPMAIMOHHBIMH pecypcamMu U HHPOPMAIMOHHOU
TEJIEKOMMYHUKALIMOHHOM ceTu MHTepHer u np.;

0) JU1s 3aKperyIeHHs] U CUCTEeMaTH3alluK 3HAHUM:

- paboTa ¢ KOHCTIEKTOM JIeKITuHU (00paboTKa TeKCTa);
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-pabota Haj y4uyeOHBIM MarepuanoMm (ydeOHHKA, TMEPBOUCTOYHHUKA, JTOMOJHUTEIHLHON
JUTEPATyphl);
- COCTaBJICHHUE TUTaHA U TE3UCOB OTBETA;
- COCTaBJICHUE ATbOOMOB, TAOJIHUII, CXEM JIJIsl CUCTEMAaTU3aINK Y4eOHOT0 MaTepuaa;
- OTBETHI HAa KOHTPOJIbHBIE BOIPOCHI;
MOATOTOBKA TE€3MCOB COOOIIEHNH K BRICTYIUICHHIO Ha TIPAKTUICCKOM 3aHATHH;
- MOATOTOBKA K C/1aue 3a4eTra u Jp.;
B) i (pOpMUPOBAHMS] YMEHUI U HABBIKOB:
- pelieHre PU3MYECKUX 3a]1a4;
-MPOCKTUPOBAHUE W  MOJEIMPOBAaHWUE  pPa3HBIX  BHJIOB W  KOMIIOHEHTOB
npodecCHoHabHOMN JESITEIbHOCTH.

B nponecce uzyuenust qucuuiiuibl «Ou3nkay BaKHO MOCTOSHHO MOMOJIHATH U
pacmMpsaTh CBOW 3HaHWs. VI3ydeHHWe pEKOMEHJIOBAaHHOW JMTEPATyphl W JPYTHX
HUCTOYHUKOB WH(GOPMAIIMK SIBISIETCS BaXXHOM COCTABHOW YaCThIO BOCIPHUSTHS U
YCBOEHUSI HOBBbIX 3HaHUU. Kpome Toro, He0OX0AMMO OTMETUTh, YTO, B ONPEACICHHOM
CMBICIIC, KA4eCTBCHHBIH YPOBEHb BCEH CaMOCTOSITCIILHOW pPabOThl O0ydYaroIIerocs
OTIpeIeISAETCSl yPOBHEM CAMOKOHTPOJIS.

Texymuii KOHTPOJIb 3HAHUN CTYICHTOB OCYIIIECTBIISIETCS B CIEAYIONINX (popmax:
- 110 UTOraM pabOTHI Ha MPAKTUYCCKUX 3aHATHUSX,
- ATOTH TECTHUPOBAHUA,
- BBITIOJTHEHHE JTAOOPATOPHBIX PabOT.
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