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dopma 0byyeHnsa ovHas



1. OpraHu3auMoOHHO-MeToANYEeCKUI pa3gen
1.1 Uenb 1 3agauu gucumnnuHbl (moayns)
Llenb nayyeHust aucunnnmHbl;

MpegmeTHble:

-U3y4YeHne OCHOB (PU3MYECKON HaYKN: ee OCHOBHbLIX NMOHSATUIA, 32aKOHOB U TEOPUH;
-hopMupoBaHne eCcTeCTBEHHOHAY4YHOro B3rnsaa Ha Mup;

-oBrnageHue cnocobamm ectecTBeHHOHay4YHOW AeaTeNbHOCTM, MeTo4aMn Hay4YHOro MNO3HaHUS;
JInyHocTHblE:

-pasBuUTME NOMMYECKOro, aHanMTUYECKOro, KpUTUYECKOrO MbILLUNEHNS;

-hopmMupoBaHMe NUYHOM OTBETCTBEHHOCTU B MPUHATUM PELUEHNN;

-thopmMupoBaHMe roTOBHOCTW K CaMOpPasBUTUIO, OBYHEHUIO B TEHEHMN BCEWN XKNU3HU;

-passuTne obLwmnx cnocobHocTen (0bLLEHNS 1 COTPYAHUYECTBA, TOYHOCTU U NPOAYKTUBHOCTM B
peLueHun 3agad)

3agaun nsyYyeHns AMCUUMMMHLI:

-packpbiTne cneundukm hnsnkn Kak COCTaBHON YaCcTu €CTECTBEHHOHAYYHOIO 3HaHUs;
-N3yYeHNe OCHOBHbIX pa3fenoB h13nkn B eQUHCTBE U B3aMMOCBA3N, hOpMUPOBaHNE
LeNTOCTHOrO NpeacTaBneHns 0 Hayke-hU3uKe;

-UN3yYeHne KOHLUENTYarbHbIX N TEOPETUYECKNX OCHOB HayKN-OU3NKNY;

-OCBOEHWNE CMCTEMbI METOOO0SIOIMYECKNX N €CTECTBEHHOHAYYHbIX 3HAHWUN;

-OBNageHne ocHoBaMM1 NpoBeaeHnst prnanyeckoro aKCnepMmeHTa, MeTogamMmm peLleHns
dusnyecknx sagay;

-BblpaboTKka y CTYAEHTOB HaBbIKOB CAMOCTOSITENbHOM Y4eOHOI AeATENBHOCTU, Pa3BUTUE Y HUX
no3HaBaTesbHON NOTPEBHOCTH

1.2. MecTo aucuunnuHbl (Moayns) B cTpyktype Ol
OucumnnnHa «®dusmnka» cBg3aHa C nNpegMeTHbIMU  Kypcamu, WU3yYaeMbiMM B LLKOMe
(maTematuka, hmsmka), a Takke gucumnnnHamm «MaTemaTtuyeckuin aHanusy», «duckpeTHas

mMaTtemMmaTuka», nydaemMmbiMn B By3e

1.3. O6bemM ancumnnuHbl (Moaynsa) ¢ ykazaHueM Tpy[oeMKOCTU BCeX BUAOB
y4yebOHoM paboThbl

O6waga TpyAoeMKOCTb ANCUMMMMHBI (MOAYNS) cocTaBnsaeT 7 3aveTHbix(ble) eaunHny(bl), 252
4Yacos.

OuHas copma

Pacn peneneHne no cemecTtpam

Buabl 3aHATUIA 3 4 Bcero 4yacos
cemecTp cemecTp

O6Lwas TpyaoemMKoCTb 252
fﬁﬂMToprle 3aHATUS, B 54 54 108
nekumoHHsle (J1K) 18 18 36
npakTuyeckune

(cemmHapckue) (N3, C3) 18 18 36
nabopaTtopHsle (J1P) 18 18 36
CawmocTosaTenbHas

paboTta ctygeHtoB (CPC) 54 54 108




dopma NpoMeEXKYTOUHOW
aTTectaumm B cemecTpe

3aveT 3Kk3ameH 36

KypcoBasi pabota
(kypcoBow npoekT) (KP,

KT)

2. TpeboBaHusA K pe3ynbTataM OCBOEHUA AUCLUNITUHBI

Mpouecc n3yyYeHns AMCLMNIMHBI HAanpaBneH Ha hOPMUPOBaHME CreayLLMX KOMNETEHLUNIA:

NHpeke
CopepxaHme KoMneTeHuum
KoMneTeHunn

Cnoco6HocTb cobupatb, obpabaTtbiBaTh U MUHTEPNPETUPOBATL AAHHbIE

MK-1 COBpPEMEHHbIX Hay4HbIX NccrnenoBaHuin, Heobxogmmble ana opMnpoBaHuUs
BbIBOJOB MO COOTBETCTBYIOLLMM HAay4YHbIM MCCNEOOBaHUAM
Cnoco6HocTb paboTaTb B COCTaBe Hay4HO-UCCnenoBaTenbCKoro u

MK-4 NPOMN3BOACTBEHHOrO KOMMEKTMBA U pellaTth 3agadn npodeccuoHanbHOm
OedaTensLHOCTU

I'InaHMpyeMble pe3ynbTaTthl o6yquV|;| no guncumnnmuHe ana nocrnenoBaTtesibHOro AoCTuXeHunsa

YPOBHEN CHPrOPMUPOBAHHOCTU KOMMNETEHLNIA

PeaynbTaT 06y4eHus

3HaTb

MoporoB.blii;

-OCHOBHbIEe (hM3MYEeCKME NOHATUSA: 00BHEKTDI, ABNEHUSA, CBONCTBA, hmnsnyeckme
BENNYUHbI;

-OCHOBHbIE (pn3ndeckme 3aKoHbl U NX NPUMEHEHMNE B TEXHUKE;

-MeToabl PU3NYECKNX UCCENOBAHNIA N N3MEPEHUN;

-MexayHapogHyto cuctemy egumim (CH).

CTanpapTHbIN:

TEPMUHONOMMYECKYHO CUCTEMY (DU3UKMK;

-MEXANCUMNIIMHaPHbIE CBA3N (PU3MKU C MaTEMaTUKON N APYTMMU €CTECTBEHHbLIMN
HayKamu;

-OCHOBHble hu3nyeckne Mmogenu;

-(pmanyeckme NpuHLUMNbI, 3aKOHbI 1 Teopuu;

-yYeHbIX-(OM3MKOB, BHECLLMX CYLLECTBEHHbLIN BKMNaJ B pasButune uandeckomn
Hayku




OTarnoHHbIN:

-OCHOBHbIE KOHLIEMNLMN COBPEMEHHOW PUUKY;

-TeHAEeHUMN, 3aKOHOMEPHOCTU, aKkTyarbHble NPOoGeMbl COBPeMEHHOW PU3NKN,
BbIXOAALLME 32 paMKK y4eBHo nHdopmaumu;

-HOBEWLLME TEOPUN U UX MHTEpPNpeTaLMK, MeTObl M TEXHOMNOTUM PU3NYecKoro
3KCMEepUMeHTa;

-Mepapxuio N B3aMMOCBSI3b ECTECTBEHHbIX HayK, €AUHCTBO ECTECTBEHHOHAY4YHOro
3HaHu4.

YmeTb

Moporoeblii:

-0nncbIBaTb U O6BACHATE pesyrnbTaTbl HAGMIOAEHWIA U SKCNEPUMEHTOB;

-0aBaTtb onpeneneHnsi OCHOBHbIX PU3NYECKNX NMOHATUIA N BENTUYUH;

-BbISIBNATb CYLLECTBEHHbIE NPU3HAKN (PU3NYECKUX SBIIEHUN;

-hopmynnpoBaTb OCHOBHbIE (bU3MYeCKUe 3aKOHbI;

-onncbIBaTh PyHAAMEHTarnbHbIE ONbIThl, OKa3aBLUME CYLLLECTBEHHOE BIMSIHME Ha
pa3BuTne OnU3nKu;

-peluaTtb NpocTenlune 3agaym, UCNomb3ys pasnnyHblie MeToabl PU3NYECKNX
ncecrnegoBaHun.

CTanpapTHbIN:

-yCTaHaBMMBaTb XapaKTepHbIE 3aKOHOMEPHOCTU MpU HabNaAeHUN U
3KCMepuUMeHTanbHbIX UcCcneaoBaHNsax U3NYeckux SBMeHUn 1N NpoLeccos;
-OMo3HaBaTb B NPUPOAHbLIX ABMEHUAX U3BECTHbIE hU3nyeckne Mmoaenu;
-NPUMEHATb AN ONMcaHnsa OU3NYeCcKUX SBNEHUN N3BECTHbIE (hu3nyeckue
mMoaenu;

-OnucbIBaTb (Prsnyeckme ABMeHUs 1 NpoLecchl, UCNonb3ys pusndeckyto
Hay4HY0 TEPMUHOMNOTUIO;

-BNageTb MeTo40M pasMepHOCTEN AN BbIIBMEHUS (OYHKLUMOHATbHON
3aBMCUMOCTU (DM3NYECKUX BEMNNYUH;

-CTPYKTYpMpOBaTb (hm3nyeckyo MHopMaLmio, MCNOoSb3ys HayyHbIA MeToq
nccnegoBaHus;

-Ha3blBaTb 1 AaBaTb CIOBECHOE U CXEMOTEXHUYECKOE ONUCaHNE OCHOBHbIX
PU3NYECKNX IKCMEPUMEHTOB;

-MCNOSIb30BaTbh OCHOBHbIE METOAbI M CPEACTBa NOMy4YeHUs, XpaHeHNS U
nepepaboTkn bmamyeckon nHpopmaumm, paboTaTb B NOKanbHON U rnobansHon
cetu.

OTanoHHbIN:

-NPUMEHSATb 3HAHNA PUINYECKMX TEOPUI ONs1 aHanu3a He3HaKOMbIX (PU3NYECKNX
cuTyauun,

-nNpeacTaBnATb pasnnyHbIMKM cnocobamm urandeckyro MHOOPMaLMIo;

-CTPOUTb MaTeMaTMU4Yeckne MoAenn Ans onnMcaHus NPoCcTeNWNX PU3nNIeCcKnx
ABMEHUN;

-npe3eHToBaTb pe3ynbTaTbl HAYYHOrO UCCNefOBaHNS;

-apryMeHTMpOoBaTb Hay4yHy0 NO3MLIMIO NMPU aHanmn3e fmkKeHayuyHbIX,
nceBOoOHaYYHbIX U aHTUHAYYHbIX YTBEPXKOEHUN,;




BnapgeTb

Moporosbli:

- U3MepeHneM OCHOBHbIX (OU3NYECKNX BESTUYNH;

-onpegeneHnem norpeLHocTen n3mMepeHun;

-NpoBedeHNEM NPOCTENLLNX (PUINYECKNX UCCNEAOBaHNUIA C UCMOMb30BaHNEM
OCHOBHbIX 3KCMEPUMEHTAarbHbIX METOAOB (CTPODOCKONNYECKOrO,
ocuunnorpadgudeckoro, Mmetoga n3n4ecKoro MoaenmMpoBaHng, ONTUYECKoro,
CpaBHEHUS1, MUKPOCKOMNWW, CEeKTParbHOro aHanusa, 3KBUBaneHTHOro 3amMeLLeHus
v Aap.);

- UICNOSb30BaHMEM MEXAYHAPOOHOW CUCTEMbI €AUHUL, U3MepPeHUs OU3N4EeCKNX
BennyuH (CH) npu dmsmyecknx pacyeTtax n opMynuposke ouranieckux
3aKOHOMEPHOCTEWN;

-NpMMeHeHneM MeToa OLEeHKN nopsaaka hunsnyecknx BenMUnH Npu nx pacyeTax;
-NPUMEHEHNEM YNCMEHHbIX 3HaYeHU PyHOaMEHTanbHbIX (PU3NYECKNX KOHCTaHT
A58 OUEHKN pe3yrnbTaToB NpocTenLLnX M3nYecKnx aKCrnepuMeHToB

CraHgapTHbIN:

-rPaMOTHbIM UCMOMb30BaHNEM PU3NYECKOTO HAy4YHOTO A3bIKa;

-NpoBeAEHNEM YUCTIEHHbIX pacYeToB (OU3NYECKUX BENUHUH NPU PELLEHUN
usnyecknx 3agady n obpaboTke aKCneprMMeHTanbHbIX Pe3ynbTaToB;
-AEMOHCTPUPOBAHNEM BO3MOXHOCTEN PasfnUYHbIX MHTEpnpeTaunii NonyyYeHHbIX
pe3ynbTaTos;

-BbIOBWXEHMEM TMMNOTE3bI ANA 00bACHEHWS ONPEAENEHHOTO Kpyra NPpUpPOLHbIX
ABIMEHUN;

-OLleHMBAHMEM pearbHOCTM NONYyYEHHbIX Pe3yNbTaToB 3KCNEepUMEHTa, AaHHbIX U
npeanaraeMbix Tabnuu, rpadrnkos

OTanoHHbIN:

- NpoBeeHNEM Hay4YHOro 3KCNepuUMEHTa;
-npegcraenennem umsnyeckon MHoopmMaLmmn pasnmyHeiMm cnocodamu (B
BepbanbHOM, 3HAaKOBOW, aHANUTUYECKOM, MaTeMaTUYECKON, rpadmnyeckon,
CXEMOTEXHNYECKON, 0OpasHOM, anropuTMNYEeCKon oopmMax);

- YMEHNEM CaMOCTOATENBHO B npoLecce oby4yeHns 1 CaMOKOHTPONS
npuobpeTaTb HOBblE 3HAHUS;

-OL€HNBAHMEM 3HAYMMOCTU PUBNYECKMNX OTKPLITUIN C TOYKM 3PEHUS STUYECKMX
HOPM, BO3MOXXHOCTEN NX UCMONb30BaHNS Ha Braro 4enoBe4vecTBa;

-aHann3oM cBA3n Mexay yHAamMeHTanbHbIMY OTKPLITUSAMM U NOCeay oM
pasBuUTUEM HayKu (Hay4yHOW Teopun).

3. CopepxxaHme gUCLUMNIUNHBI

3.1. Pasgens! gucumnnuHbl U BUAbI 3aHATUNA

Ou4Hasna hopma

Mogayrnb

Homep Bcero
pasgena

AyaouTopHble
HanmeHoBaHue pasgena 4ACOB 3aHAaTUA CPC
JIK IN3(C3)| NP

1. KnHemaTuka noctynaTefnibHOro u
BpalLllaTenibHOro ABUWXEHUS MaTepuanbHON
TOYKkM. 2. [InHamMuka noctynaTenbHOro un
BpaLaTenbHOro ABUXEHNS

46 | 8 8 8 | 22

5




3. PaboTta 1 sHeprusa. 3akoHbl COXpaHEHUS B
MexaHuKe. OneMeHTbl cneumansHON Teopum
OTHOCUTENBHOCTM

23

11

4. PacnpegeneHne Makceenna u
BonbumaHa. CpegHasa aHeprus Monekyn

23

11

5. MepBoe 1 BTOpoe Havyana
TepMoAgnHaMuKK. QHTponus. Linknbi

16

10

1. OnekTpocTtartuka. 2. MoCTOAHHbIN
3MEKTPUYECKNI TOK N €ro 3aKoHbI

15

3. MarHuMTHoe norne NoCTOsIHHOrO ToKa U ero
3aKOHbI. 4. QneKkTpoMarHuTHas MHaykums. 5.
OneKkTpoMarHuTHble konebaHns

29

13

6. YpaBHeHna Makceenna. 7. CBeToBble
BOJTHbI M UX cBOMCTBA. 8. doTomeTpus 9.
BonHoBas ontuka. 10. KeaHToBasi onTuka.
11. CtpoeHune atoma

49

28

12. CtpoeHue agpa.13. EctectBeHHas
pagnoakTUBHOCTL. AAepHble peakumm

15

NToro

216

36

36

36

108

3.2. JleKUMOHHbIe 3aHATUA

OuHas ¢opma

Homep .
Moaynb CogaepxaHue NEKUMOHHbIX 3aHATUI
pasgena
KuHemaTtnka noctynaTenbHOro u BpallartenbHOro ABMKEHNS
1 MaTepuanbHOM TOYKW. [JMHamMuKa NocTynaTenbHOro 1 BpallaTenbHOro
OBUXeHud
> Pab6oTa 1 sHeprus. 3akOHbl COXpaHEHNSI B MEXAHWUKE. DNEMEHTbI
1 creynanbHON TeEOPMM OTHOCUTENBLHOCTHU
3 PacnpeneneHne Makceenna u bonbumaHa. CpeaHss 3Heprust MOneKy-n
4 MepBoe 1 BTOpoe Havyana TepMoguHamMukn. SHTponus. Linknel
5 AnekTpocTaTuka MNMOCTOSAHHLIN 3NEKTPUYECKUI TOK N €r0 3aKOHBbI




MarH1MTHOE none NOCTOSAHHOIO TOKa M €ro 3aKOHbI 3J'IeKTpOMaFHI/ITHaFI

6 NMHAOYKUNST DNEKTpOMarHnTHbIe konebaHns YpasHeHns Makceenna

7 CaeToBble BOMHbI 1 UX cBorcTBa doTomeTpusa BonHoBasa onTuka
KeaHTOBasi ontuka CTpoeHne aToma

8 C1poeHne agpa EctecTBeHHas pagnoakTMBHOCTb. AOepHble peakumm

3.3. MpakTnyeckne (ceMnHapcKme) 3aHATUSA

Ou4Hasna hopma

Homep .
Moaynb CogaepxaHue npakTnyecknx(CemMmHapckmx) 3aHATUN
pasgena
KnHemaTtuka noctynatenbHOro 1 BpallatenibHOro ABUXeHUs
1 MaTepuanbHOW ToYkM [JuHamMuKka nocTynaTtenbHOro U BpalaTensHoro
OBWXEHUA
o PaboTta 1 aHeprnsa. 3akoHbl COXpaHEHUS B MEXaHUKe. ONeMeHThbl
1 crneunansHon TeopUn OTHOCUTENbHOCTU
3 PacnpeneneHne Makcsenna n bonbumaHa. CpegHasa sHeprus Monekyn
4 PacnpeneneHne Makcsenna n bonbumaHa. CpegHas sHeprus Monekyn
5 OnekTpocTaTuka MoCTOSAHHLIN 3NEKTPUYECKUI TOK N E€r0 3aKOHBbI
6 MarHuTHoe none NOCTOSIHHOIO TOKa M ero 3aKoHbl ONeKTpoMarHuTHas
NMHAOYKUNS DneKkTpomMarHuTHble konebaHus YpasHeHns Makceenna
2
7 CeeToBble BOMHbI 1 UX cBorcTBa PoTomeTpusa BonHoBasa onTuka
KeaHToBasi ontuka CTpoeHue atoma
8 CTtpoeHue sapa EctecTBeHHas pagnoakTMBHOCTb. AOepHble peakLumm




3.4. NabopaTopHbIe 3aHATUA

Ou4Has chopma

Homep o
Mogaynb CopeprkaHne nabopaTopHbIX 3aHATUN
pasgena
1. Teopua norpewtHocTen 2. IaMepeHns LWTaHreHUMpPKYiem u
1 MukpomeTpoM 3. OnpegeneHne cCKOpocTy noneTa nynm ¢ NOMOLLbIO
0annMCcTUYEeCcKoro MasaTHMKa
> 4. OnpepeneHne ycKopeHust cBOOOAHOMo NageHus C MOMOLLbIO
MaTeMaTU4eCKoro MasiTHUKa
1
3 5. 'amepeHune TemnepaTypbl NPU NOMOLLN pasfIYHbIX TEPMOMETPOB
4 6. OnpeaeneHne BA3KOCTU xmakocTn 7. OnpeneneHne yHmBepcanbHOM
ra3oBOW MOCTOSAHHOWM METO0M OTKa4YKu
5 1.PacwunpeHne npenenoB M3aMepeHnst amnepmeTpa 1 BofibTMeTpa
2./3y4eHne anekTpocTaTUyYeckoro nons
3. KomneHcauunoHHbIn meToq nameperus 90C paboTbl 4. OnpenenexHne
2 6 rOPM30HTanNbLHOM COCTaBNALLEN HAMPSXKEHHOCTU MarHUTHOrO Nosis
3eMI1 C MOMOLLIbIO TaHTreHc-ranbBaHoOMeTpa
7 5. CpaBHeHue cun ceeTa ABYX UCTOYHUKOB 6. CHATME BofibTamMnepHon

XapaKTepUCTUKM BaKyyMHOro hOTO3NIeMeHTa

3.5. OpraHusauumsa camocToATeNbHON PaboThbl

OuHas copma

Mogaynb

Homep
pasgena

Co,u,epmaHme MmaTtepunana BbIHOCUMOIo

Buabl camocTosiTensHom paboThl
Ha CaMOCTOATENbLHOE U3yYyeHne

KnHemaTtuka noctynatensHoro u [MoBTOpEHUe Teopun
BpaLlaTenbHOro ABUXKEHWS COOTBETCTBYHLLErO MOAYIS.
MaTtepuanbHOn Tovkn [uHamuka MpopaboTka TecToB N0 MOAYIHO
nocTynaTenbHOro 1 BpallartensHoro BbinonHeHne TpeHNPOBOYHbLIX
OBVKEHUS TEeCTOB




PaboTa 1 sHeprusi. 3aKkoHbl
COXpPaHeHus1 B MEXaAHWUKE. ONEMEHTbI

lMoBTOpEHUe Teopun
COOTBETCTBYHOLLErO MOAYNS.

1 2 y MpopaboTka TecToB N0 MOAYIHO
crieynanbHoOn Teopum
BbinonHeHne TpeHNPOBOYHbIX
OTHOCUTENBHOCTH
TECTOB
[MoBTOpEHUe Teopun
PacnpegeneHve Makceenna u COOTBETCTBYHOLLErO MOAYINS.
1 3 BonbumaHa. CpegHas aHeprus MpopaboTka TECTOB NO MOAYIIO
MOJIEKYI BbinonHeHne TPeHNPOBOYHbIX
TECTOB
[MoBTOpeHue Teopun
COOTBETCTBYHOLLErO MOAYINS.
lMepBoe 1 BTOpOe Havana
1 4 MpopaboTka TECTOB NO MOAYIIO
TepMoAMHaMUKW. SHTponud. Linknbl
BbinonHeHne TPEHNPOBOYHbIX
TEecToB
MoBTOpEHUEe Teopumn
. COOTBETCTBYHLLErO MOAYIS.
OnekTpocTtaTuka MoCTOSAHHbIN yiou Ay
2 5 N MpopaboTka TECTOB NO MOAYIIO
3ANEKTPUYECKMIN TOK 1N €ro 3aKOHbI
BbinonHeHne TpeHNPOBOYHbLIX
TEecToB
[MoBTOpEHue Teopun
MarHuTHoe none NOCTOSHHOIO TOKa U
COOTBETCTBYHLLErO MOAYIS.
€ro 3akoHbl ONeKTpoMarH1THas
2 6 MpopaboTka TecToB N0 MOAYIHO
WHAOYKUNST DNEKTPOMArHUTHbIE
BbinonHeHne TpeHNPOBOYHbLIX
konebaHusa YpasHeHus Makcsenna
TECTOB
lMoBTOpPEHUE Teopumn
CeToBble BOMHbI 1 UX CBOWCTBA COOTBETCTBYHOLLEr0o MOAYNS.
2 7 doTomeTpus BonHoBas onTtuka MpopaboTka TeCTOB NO MOAYIIO
KBaHTOBasi ontuka CTpoeHne aToma BbinonHeHne TpeHNPOBOYHbIX
TECTOB
[MoBTOpEHUE Teopun
COOTBETCTBYIOLLErO MOAYINS.
CtpoeHue sigpa EctectBeHHas ylow Ay
2 8 MpopaboTka TecToB NO MOAYIHO
pagnoakTUBHOCTL. AaepHble peakumm
BbinonHeHne TPeHNPOBOYHbIX
TEecToB
4. NHTepakTuBHbIe (hopMbl 0OpasoBaTesibHbIX TEXHONOIrnM
Bug
Homep Konun4yecTtBo
Moaynb Yy4EOHBIX O6pa3soBaTernbHble TEXHONOrm
pasgena y Yyacos
3aHATUN
1 1 JNlekuus, | Jlekumm c ucnonb3oBaHMeM Npe3eHTaLni 4
ceMuHap | YuyebHas guckyccus
2 2 Jlekuus, | Jlekumm ¢ ucnonb3oBaHUeM Npe3eHTaumm 4
cemuHap | TexHomnornv npobnemHoro oby4yeHus
3 3 Jlekuus, | Jlekumm ¢ ucnonb3oBaHMEM Npe3eHTaumm 4
cemuHap | TexHonornv npobnemHoro obyyeHns

9




4 4 Jlekuus | Jlekumm ¢ ucnonb3oBaHneM nNpes3eHTaumm 2

5 5 Jlekuus, | Jlekumm ¢ ucnonb3oBaHNMEM Npe3eHTaumm 4
ceMmunHap | YuyebHasa guckyccus

6 6 Jlekuus, | Jlekumm ¢ ucnonb3oBaHUeM Npes3eHTaumm 4
cemuHap | TexHomnornv npobnemHoro oby4yeHus

7 7 Jlekuus | Jlekumm ¢ ucnonb3oBaHneM Npe3eHTaumm 2

8 8 CmuHap | TexHonoruu npobnemHoro oby4veHus 2

5. ®oHA OLEHOYHbIX CPEeACTB ANA NPOBeAEHNA TEKYLUEro KOHTPoss n
NPOMEeXYTOUYHOM aTTecTaumMm oby4yaloWmxca No gucumuninHe (moayno)

doHA OLIEHOYHbIX CPeacTB

6. Yye6HO-MeTOAMYeCKOE U MH(pOPMaLMOHHOE oGecnevyeHe AUCLUNIIUHbI
6.1. OcHoBHasa nuTepaTypa
6.1.1. NMNeyvyaTHbIe UsgaHusa
6.1.2. UspaHusa n3 A6C

1. F'opnay, Buktop Bacunbesuy

dusuka: YuyebHoe nocobue / Nopnay Buktop BacunbeBud ; lopnay B.B. - 2 mn3g. - M. :
UzpatenbcTBo KOpanT, 2017. - 175. - (bakanasp. MNpuknagHon kypc). ISBN 978-5-534-03556-8:
60.61 http://www.biblio-online.ru/book/6ES8EC219-B66F-474D-B29C-FCEA3C6B8068

2. NinbuH, Bagum Anekceesnd. dusmka : YuebHuk n npaktnkym / inbnH Bagum AnekceeBumd ;
UnbuH B.A., baxtuHa E.1O., BuHorpagosa H.b., Camonnenko N.U. -M. : spatenbcteo KOpant
, 2017 . -309 . ISBN 978-5-534-01411-2: 150.70 http://www.biblio-online.ru/book/E6C7AF81-
5AD4-447D-9A63-A1D57730700B

3. boHpapes , bopuc Bnagumuposud. Kypc obuwien usmkm B 3 kH. KHura 1 :mexaHuka:
YyebHuk ans 6akanaspos : boHgapes , bopuc Brnagumuposwuy; bongapes b.B., KanawHukos
H.M., Cnupun I.T: N3gatenbctBo KOpant , 2017 . -353.-(bakanaBp. AkagemMuUyeckun Kypc).
ISBN 978-5-9916-2321-6: 108.93 http://www.biblio-online.ru/book/861D143B-2C32-4579-
BBDC-1C7C922EF576

4. boHpgapes, bopuc. Kypc obwen cusmkn B 3 kH. KHura 2 :anektpomarHeTM3m , OMTUKa,
KBaHTOBas ¢umaunka: YuebHuk ons 6akanaspos : boHaapes , bopuc Bnagummposuy; BoHgapes
b.B., KanawHunkos H.M., CnupuH I.I. 2-e u3ag.M.: NspgatenbctBo KOpawnt , 2017 . -411.-
(bakanaBp. Akagemunyeckmn kypc). ISBN 978-5-9916-2321-6: 131.86. http://www.biblio-
online.ru/book/4799958B-AF0F-448D-A362-F09211AC56C0

5. boHpgapes , bopuc Bnagmmuposud. Kypc obuwen dusnkm B 3 kH. KHura 3 :TepMmogmHamuka,
cTatuctuyeckas uauka, CTpoeHne BellecTsa: YuebHuk anga 6akanaspos : boHgapes , Bopuc
Bnagmmuposwuy; boHgapes B.B., Kanawnukos H.IM., CnvpuH 1. 2-e n3g.M.: MsgatenscTtBo
KOpawnt , 2017 . -369.-(bakanaBp. Akagemudeckuin kypc). -ISBN 978-5-9916-1755-0. -ISBN
978-5-9916-2321-6:  112.20.  http://www.biblio-online.ru/book/052EF4C3-057E-4600-BE24-
373A987C183A

6.2. lononHuTenbHaa nuTepaTtypa
6.2.1. MNevyaTHble U3gaHus

1. Motanoe "A. , CtapoctuHa C.E. KBaHToBLIE cBOMCTBa mM3ny4veHusa . Yuta: 3a6lT1y, 2004.
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PekomengoaHo [1BPYMLI.

2. MNotanos l"NA. , CtapoctnHa C.E. O6wasn n sakcnepumMmeHTanbHasa dusnka. Pasgen "OnTuka.
KBaHTOBEIE CBOWCTBA U3ny4deHus" . Yuta: 3a6lTlY, 2004. PekomeHgoBaHo Cu6PYML,.

3. Motanos IA. , CrapoctuHa C.E. OcHOBHble CBOWCTBa CBeTa W €ro XapakTepPUCTUKM.
"eomeTpuyeckas ontuka. Yuta: 3ablT1Y, 2006. PekomengosaHo [1s8PYMLI.

6.2.2. U3paHua u3 36C
6.3. Basbl AaHHbIX, UH(POPMaALMNOHHO-CNPABOYHbIE U MOUCKOBbIE CUCTEMbI

Kaxgomy cTygeHTy npefocTaBnsieTcsl BO3MOXHOCTb MHAMBUAYANbHOro AUCTaHLMOHHOIO
goctyna 13 nobon Touku, B KOTOpon mmeeTcs NHTepHeT, K MHPOPMAaLVNOHHO-CNPaBOYHbLIM 1
MOWCKOBBIM CUCTEMAM, 3NIEKTPOHHO-OMOMMOTEYHBIM CUCTEMAM, C KOTOPLIMU Y By3a 3aKITHOYeH
poroeop (OBC «Tpouukmii moct»; IBC «Hpanty; OBC «KoHcynbTaHT CTydeHTay;
«JnNeKTpoHHO-6MbnnoTeyvHasa cuctema elibrary»).

Ne n/n HasBaHue canta QNeKkTPoHHbIN agpec

1 EcTecTBEHHOHay4YHble  3KCNEpUMEHTbl  —  usunka. Konnekuus Poccunckoro
obueobpasoBatenbHoro noptana http://experiment.edu.ru

2 OneMeHTbl: NONYnspHbIN CanT 0 dhyHAaMeHTanbHoM Hayke http://www.elementy.ru
3 BeepgeHune B HaHoTexHonoruu http://nano-edu.ulsu.ru

4 BupTyanbHblh  OHL  €CTECTBEHHOHAYYHbIX W HAYYHO-TEXHUYECKUX  3GEKTOB
«ddbdekTnBHas guaunka» http://www.effects.ru

5 KBaHT: Hay4HO-MONyNspHbIA U3nKko-maTematumdeckmm xxypHan http://kvant.mccme.ru
6 Jlabopatopus oby4yeHus pusnkm n actpoHomun MCMO PAO http://physiscs.ioso.ru

7 INlaypeatbl Hobenesckorn npemun no dumsuke http://n-t.ru/nl/fz

7. MepeyeHb NporpaMMHOro o6ecneyeHus

MporpammHoe obecneveHne obulero HasHaveHusi: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC
"Merallpo".

MporpammHoe obecneyeHne cneynarnbHOro Ha3HaYeHUs:

8. MaTepuanbHO-TeXHU4YeCKoe obecneyeHne AUCLUNNNHbBI

672000, r. YuTta, yn. babywikuHa, 129,

ayn. 14-208.

YyebHaa ayouTopus AN NPoBeAeHUd 3aHATUWA NEKUMOHHOro Tuna, CEeMMHApPCKOro Tuna,
rpynnoBbIX W MHOMBUAYANbHbIX KOHCYMbTAUWA, TEKyLLero KOHTPOMNs M MPOMEXYTOYHOM
aTTecTaumm, HayyYHo-uccrnegoBaTenbCKon paboThbl, KypCOBOro NMPOEKTUPOBaHUS (BbINOMHEHUS
KypcoBbix paboT) KomnnekT cneumansHon yyebHon mebenu. [locka ayantopHas menosas.
MynsTumeaninHoe obopyaoBaHuMe: NepeHOCHOW HOYTOYK, NEPEHOCHON MPOEKTOp, NEPEHOCHOM
3KpaH, NepeHocHas akycTuyeckas cuctema.

672000, r. YuTta, yn. babywikunHa, 129,

aya. 14-205.

YyebHaa ayouTopus AN NpoBedeHUd 3aHATUWA NEKUMOHHOro Tuna, CEeMMHaApCKoro Tuna,
rpynnoBbIX W MHAOMBUAYANbHbIX KOHCYMbTAUWA, TEKYLLero KOHTPOMNs M MPOMEXYTOYHON
aTTecTaumm, HayyYHo-uccrnegoBaTenbCkon paboThbl, KypCOBOro NPOEKTUPOBaHUS (BbINOMHEHUS
KypcoBbix paboT) KomnnekT cneumansHon yyebHon mebenu. [locka ayantopHas menosas.
MynsTumeaninHoe obopyaoBaHuMe: NepeHOCHOMW HOYTOYK, NePEHOCHON MPOEKTOp, NEPEHOCHOM
3KpaH, NepeHocHas akyctTuyeckas cuctema.

11



672000, r. Yuta, yn. babywknHa, 129,

ayn. 14-212.

YyebHaa ayguTopust ONsi  NPOBEOEHUS 3aHATUA  CEMMHAPCKOro  TuMa, [PYNMnoBbIX U
WUHOMBWAYAlbHbIX KOHCYMNBTAUUNA, TEKYLLErO KOHTPOSIS U NPOMEXYTOYHON aTTecTauun, Hay4yHo-
uccnegosaTenbCKkon paboThl, KYPCOBOIO MPOEKTUPOBAHMUS (BbINONTHEHNS KYyPCOBbIX paboT).
Jlabopatopusi mexaHuku. Komnnekt cneumanbHon y4yebHonm mebenu. [ocka ayamtopHasi
MernoBasi.

MynbTumegniiHoe 00OpyAOBaHME: NEPEHOCHOW HOYTOYK, MEPEHOCHON MPOEKTOP, NEPEHOCHOW
9KpaH, nepeHocHas akycTudeckas cucteMa. KomnnekTtbl obopynoBaHus OM1S BbINONHEHUS
nabopaTopHbix paboT no wmexaHuke (11 paboTt), ydebHo-HarnmsgHble nocobus,
obecneymBaroLLme TemMaTnyeckne UnncTpaLmu.

672000, r. YuTta, yn. babywknHa, 129,

aya. 14-216.

YyebHaa ayouTopuss AN NPOBEAEHUS 3aHATUMA  CEMWMHApPCKOro Tuna, [PYnmnoBbIX U
WHOMBMAYANbHbIX KOHCYMNbTALUUNA, TEKYLLEro KOHTPOSS Y NPOMEXYTOYHOW aTTecTauun, HayyHo-
uccnepoBaTenbCKkon paboThl, KYPCOBOIO MPOEKTMPOBAHMS (BbIMONTHEHNST KypCOBbIX paboT).
JTabopaTtopusa «MonekynsipHas dusnka n TepMmogmMHamuka». Komnnekt cneunanbHon ydebHom
mebenu. [Jocka ayautopHas menosas.

MynsTumeaninHoe obopyaoBaHMe: NepPeHOCHOW HOYTOYK, NepPEeHOCHON MPOEKTOp, NEPEHOCHOM
3KpaH, MepeHoCcHas akycTuyeckas cuctema.

KomnnekTtbl 06opynoBaHMs ans BbiNONHEHUS nabopaTopHbiX paboT No MONeKynspHon uaunke
n TepmogmHamuke (8 pabor), ydebHo-HarnsgHble nocobusi, obecnevmBatrome TemaTuydeckmne
UnNmncTpauun.

672000, r. YuTta, yn. babywikuHa, 129,

aya. 14-218.

YyebHaa ayouTopus AN NPOBEOEHUS 3aHATUMA  CEMWMHApPCKOro Tuna, rpynmnoBbIX U
WUHAMBMAYANbHbIX KOHCYMNbTALUUN, TEKYLLEro KOHTPOSS Y NPOMEXYTOYHOW aTTecTauun, HayyHo-
uccnegoBaTenbCKon paboThl, KYPCOBOIO MPOEKTMPOBAHMS (BbIMONTHEHNST KypCOBbIX paboT).
JlabopaTopus «3nekTpuyectBa U marHetTuamay. KomnnekT cneumanbHon yyebHon mebenmw.
[ocka ayautopHas menosas.

MyneTumegniiHoe obopyaoBaHuWe: NepeHOCHOW HOYTOYK, NePEeHOCHOW MPOEKTop, NepeHOCHOWM
9KpaH, nepeHocHas akycTudeckass cuctema. Komnnektbl ob6opyooBaHua OMS BbINOMHEHWS
nabopaTtopHelx paboTr no wmexaHuke (12 paboT), y4yebHo-HarnggHele nocobus,
obecneymBaroLLme TeMaTUYECKNE UITMOCTPALMU.

672000, r. Yuta, yn. babywknHa, 129,

ayn. 14-220.

YyebHaa ayguTopust OnNsi  NPOBEOEHUSA 3aHATMA  CEMMHAPCKOrOo TwMa, [PYNMoBbIX U
WMHONBUAYAIbHbIX KOHCYNBTAUUNA, TEKYLLErO KOHTPOSIS U NPOMEXYTOYHON aTTecTauun, Hay4yHo-
uccnegosaTenbCKon paboThl, KYpCOBOIo NPOEKTUPOBAHMUS (BbINONTHEHNS KYPCOBbIX paboT).
JTabopatopust «OnTukM 1 KBaHTOBOW hr3nKny. KomnnekT cneunanbHon yyebHon mebenu. [ee
O0CKMN ayanTOPHbIX MENOBbIX.

MynbTumegniiHoe 00OpyAOBaHME: NEPEHOCHOW HOYTOYK, MEPEHOCHON MPOEKTOP, NEPEHOCHOWM
9KpaH, nepeHocHas akycTudeckas cucteMa. KomnnekTtbl obopyooBaHus OM1S BbINONHEHWS
nabopaTopHbix paboT no wmexaHuke (14  pabot), y4debHo-HarnsgHble nocobus,
obecneymBaroLLme TemMaTnyeckne UnncTpaLmu.

672000, r. Yuta, yn. babywknHa, 129,

ayn. 14-225.

Ayautopusa ons camoctoATenbHoW paboTbl

KabuHeT ona xpaHeHusa nutepaTypbl No dusmke, MetToauke obydeHms usnke, eCTeCTBEHHO-
Hay4yHOM kapTuHe Mupa Komnnekt cneumanebHom y4debGHowm mebenu. CreumanuanpoBaHHas
Mebernb ansg xpaHeHus nutepaTypsbl. [locka MarHUTHas NepeHoCHasl.

MynbTumeannHoe obopynoBaHue: HOyTOYK (2 LWT.), akycTuyeckas cuctema (2 wrT.).
Jlntepartypa no dusnke, metoguke oby4eHns u3nke, eCTECTBO3HAHNIO, ECTECTBEHHO-HAYy4YHOM
KapTuHe mupa, actpoHomun (6onee 1000 3k3.).

HDoctyn k cetm WHTepHeT un obecnevyeHne [AOCTyNa B SMEKTPOHHYH MHAOPMALMOHHO-
obpasoBaTenbHyo cpeay opraHusauuu.

672000, r. Yuta, yn. babyuwknHa, 129,

aya. 14-223.

KabuHeT gnsi camoctoaTensHon paboTtbl KomnnekT cneumansHon yuyebHon mebenu.
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MK -6 wr. (B T.4. NnpenogaBaTesfbCKni).
Hoctyn k cetn WHTepHeT u obecneyeHne p[ocTtyna B SNEKTPOHHYIO WMHGOPMaLNOHHO-
obpasoBaTenbHyO cpeay opraHusauum.

9. MeToauyeckme peKkomeHgaLumm nNo opraHU3aumm MyyeHust GUCLUNSIUHBI
AnropuTmbl pelleHuns 3agad no usmke

Kak nckatb pelueHune 3agaym?

1. MoHATL NpeanoXeHHyo 3aaadvy.

2. Hantu nyTb OT HEU3BECTHOIO K AaHHbIM, €CMN HY>KHO, PacCMOTPEB NPOMEXYTOYHbIE 3adaun
(“aHanuz”).

3. PeanusosaTtb HangeHHyto uaeto pelueHuns (“cuHres”).

4. PelleHne NpoBEPUTb N OLIEHUTb KPUTUYECKMU.

KuHemaTuka matepuanbHON TOYKM.

1. MNoHATb NpeanoXxeHHyo 3agady (yBMaeTb (OM3NYECKY0 MOAEerb).

2. AHanus (NOCTPOUTb MaTEMaTMYECKYI0 MOAENb SBMEHMUS):

3. BbibpaTtb cuctemy oTcdeTa (3TO npegnonaraeTt Bblbop Tena oTcuyeTa, Hayana cUcCTeMbl
KoopAuHaT, MOMOXUTENbHOIO HanpaBreHns ocel, MOMEHTa BpeMeHM, MPUHUMaeMoro 3a
HavanbHbIN).

4. OnpegenuTb BUA OBMXKEHUS BAOMb KaX40W U3 OCEN U HaNMCcaTb KNHEMATUYECKNE YPABHEHNS
OBWXEHUA BOOMb KaXOOW OCU — ypaBHEHWs AN KoopauHaT W And CKopocTu (ecnv Ten
HEeCKOMbKO, YpaBHEHUS NULLYTCA AN KaXgoro Tena).

5. Onpegenntb HavanbHble ycroBust (KOOPAWHATbI M MPOEKUMUM CKOPOCTEW B HayanbHbIN
MOMEHT BPEMEHM), a TakkKe MPOEKLMM YCKOPEHWUsI HA OCU WM MOACTaBUTb 3TU BEMNUYUHBLI B
YPaBHEHWST OBUXKEHUS.

6. OnpegenuTb OOMNOMHUTENbHbIE YCMOBUA, T.€. KOOPAWHaTLI UMW CKOPOCTU AN Kakux-nnbo
MOMEHTOB BpeMeHu (Ons Kakmx-nnbo Touek TpaekTopuu), U HanucaTb KMHeEMaTudeckue
ypaBHEHNS1 OBWXEHWUS ANSA BblOpaHHbIX MOMEHTOB BpeMeHMU (T.e. NMOACTaBUTb 3TU 3HAYEHWs
KoopAuHaT 1 CKOPOCTHK).

7. lNMonyyeHHyto cucTemMy ypaBHEHUI peLLINTb OTHOCUTENBHO NCKOMOW BENUYMHDI.

8. PelueHune npoBepuTb 1 OLEHUTb KPUTUYECKMU.

OuHamuka maTtepmanbHON TOYKK.

1. MoHATL NpeanoxeHHyto 3agavy (yBuaetb U3NYeCcKyo Mogernb).

2. AHanu3 (NoCTPOUTL MaTeMaTYecKyo Modenb ABNeHUs):

1. BeibpaTtb cuctemy otcueTa.

2. HanTtn Bce cunbl, OENACTBYOLLNE Ha TeMOo, 1 M300pasnTb X Ha YepTtexe. OnpegenuTb (Mnu
npeanonoXuTb) HanpaBneHne YCKoOPeHUs 1 n3obpasnTb ero Ha YepTexe.

3. 3anncaTb ypaBHeHME BTOPOro 3akoHa HbloToHa B BEKTOPHOM hopMe N NepenTn K CKansapHoOm
3anncu, 3aMeHUB BCE BEKTOPbI UX MPOEKUMSAMM Ha OCU KOOpAUHAT.

4. Ncxooa u3 huandeckon npupoabl Cusl, BblpasnTb CUSbl Yepes3 BennYMHbI, OT KOTOPbIX OHU
3aBUCHT.

5. Ecnn B 3apgave TpebyeTcs onpeaennTb NOSMIOXEHNE UMM CKOPOCTb TOYKWU, TO K MOMYyYEHHbIM
ypaBHEHNSAM AMHaMUKN 006aBUTb KUHETUYECKUE YpaBHEHUS.

3. MonyyeHHyto cuctemy ypaBHEHUI peLLINTb OTHOCUTENBHO UCKOMOW BENUYMHBI.

4. PelleHne NpoBEpUTb U OLEHUTbL KPUTUYECKH.

Cratuka.

1. MNoHATb NpeanoXeHHyto 3agady (YBUAETb PU3NYECKYI0 MOLESb).

2. AHanus (NoCTpOoUTb MaTeMaTyecKyto Moaenb SBNeHus):

1. BbibpaTtb cuctemy otcyera.

2. HanTu BCce cunbl, NPUIIOXEHHbIE K HaxoasLweMycs B paBHOBECUM Teny.

3. Hanucatb ypaBHeHue, BbipaxatoLee nepsoe ycnosue pasHoBecus ( Fi = 0), B BEKTOpHOM
dopme 1 nepenTn K ckansapHoOW ero 3anucu.

4. BbibpaTb OCb, OTHOCUTENLHO KOTOPON LierniecoobpasHo onpeaensaTb MOMEHT CUJl.

5. OnpegenuTb nneun cun W HanucaTb YpaBHEHWE, Bblpaxawllee BTOPOe YCnosue
pasHoBecus ( Mi = 0).

6. Vicxogsa ns npupodbl cun, BbIpasuTb CUMbl Yepes BEMNUYUHBI, OT KOTOPbIX OHU 3aBUCAT.

3. Nony4eHHy cMcTeMy YpaBHEHUIN PELLUUTL OTHOCUTENBHO MCKOMOW BENUYUHDI.

4. PelleHne NpoBEpPUTb U OLEHUTbL KPUTUYECKMN.

3aKoH coxpaHeHus nMmnynbca.
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1. MNoHATb NpeanoXeHHyto 3agady (YBUAETb PU3NYECKY0 MOLESb).

2. AHanus (NoCTpoUTb MaTeMaTyecKyto Moenb SBNeHus):

1. BbibpaTtb cuctemy otcyera.

2. Bolgenntb cuctemy B3aMMOLEMNCTBYHOLNX TEM U BLIICHUTL, Kakne CUmbl ANs Hee ABMATCA
BHYTPEHHUMMU, @ KaKne — BHELUHUMW.

3. OnpegennTb MMMNYNbChl BCEX T€N CUCTEMbI 0 U NOCHE B3aUMOAENCTBUS.

4. Ecnu B LEeNoM cuctemMa HesaMKHyTasi, CyMMa Npoekuun cun Ha ofHy U3 OCeN paBHa Hyro,
TO crneAdyeT HanucaTb 3aKOH COXPaHEHWsI NULLb B MPOEKLMSAX Ha 3Ty OCb.

5. Ecnu BHeLWHWe cunbl NpeHebpeXnTensHo Marnbl B CPaBHEHUU C BHYTPEHHUMM (Kak B cnyyae
yaapa Ten), TO crefyeT Hanucatb 3aKOH COXpaHeHusa cymmapHoro umnynbca ( p = 0) B
BEKTOPHON bOpMeE 1 NEPENTUN K CKANAPHON.

6. Ecnn Ha Tena cuctembl 4ENCTBYIOT BHELLHUE CUMbl U UMW HENb3s NpeHebpeyb, To cnegyeT
HanucaTb 3aKOH U3MEHEeHUs UMMyrnbca

(p = F t) B BEKTOPHOW hopme 1 NEPENTN K CKansipHOM.

7. 3anncatb MaTemMaTUYECKN BCE BCNIOMOraTerbHble YCoBUS.

3. MNonyyeHHyo cucTeMy ypaBHEHWIA PeLLUTL OTHOCUTESTbHO MCKOMOW BENUYNHBI.

4. PelleHune NpoOBEPUTb N OLIEHUTb KPUTUYECKMN.

3aKoH coxpaHeHUs1 MeXaHU4eCKON SHepruu.

1. MNoHATb NpeanoXeHHyto 3agady (YBUaeTb puUaNYeckyto Moaerb).

2. AHanus (NoCTpOUTb MaTeEMaTMYECKY0 MOAENb SABMNEHMUS):

1. BbibpaTb cuctemMy oTcyeTa.

2. Bolgenutb aBa unu 6onee TakMx COCTOSIHUIM Ten CUCTeMbl, YTobbl B YMCMO UX NapameTpoB
BXOOWUNW KaK N3BECTHbIE, TaK U UCKOMbIE BENUYMHBI.

3. BolbpaTb HyneBomn ypoBeHb oTCcHeTa NOTEHLMANBHON SHEPIrUN.

4. OnpegenuTtb, KakMe Cwnbl OEWCTBYIOT Ha Tena CUCTEMbl — MOTEHUMasnbHbIE UMK
HenoTeHunanbeHble.

5. Ecnn Ha Tena cuctembl OENCTBYIOT TONbKO MOTEHUManbHble CUMbl, HanucaTb 3aKOoH
CoxXpaHeHnsa mexaHuyeckon aHeprum B Buge: E1 = E2.

6. PackpbiTb 3Ha4YeHME 3HEPIUU B KKOOM COCTOSHMMU U, NOACTaBUTb UX B yPaBHEHWE 3aKoHa
COXpaHEeHNs aHepruu.

3. Mony4yeHHyto cuctTemMy ypaBHEHUI PeLLIUTbL OTHOCUTENBHO UCKOMOW BESNUYMHDI.

4. PewleHune npoBepnTb N OLEHUTb KPUTHUYECKN.

Tennota (nepBoe Havano TepmoguHamuki Q = U + A).

3agaun 06 n3aMeHeHUN BHYTPEHHEN SHEPTUMN TEN MOXHO pas3denuTb Ha TpU rpynnbl.

B 3apgavax mepBow rpynnbl paccMaTpuBaloT Takue SABMEHUs, rae B U30NMPOBaHHOW cucteme
npy B3anmMogencTBmMm Ten U3MEHSIETCA NULLb UX BHYTPEHHAS aHeprus 6e3 coBeplueHus paboThbl
Had BHELLHEN cpeaon.

1. MNoHATL NpeanoXxeHHyo 3agavy (yBMAETb (OU3NYECKY0 MOAErb).

2. AHanms (NOCTPOUTb MaTeEMaTUYECKYHO MOAENb SABMNEHMUS):

1. OnpegenuTb N30NNPOBAHHYIO CUCTEMY.

2. YCTaHOBUTb Y KakMX Tern BHYTPEHHSASA 3HEprus yMeHbLIaeTCs, a Y KakMx — Bo3pacTaeT.

3. CoctaButb ypaBHeHue TennoBoro 6anaHca (U = 0), npu 3anucu KOTOPOro B BbIpaXKeHWM
cm(t2 — t1), Ana nameHeHnsa BHYTPEHHEN SHEPTUU, HYXKHO BblYMTaTb N3 KOHEYHOW TemnepaTypbl
Terna HavarbHY0 1 CyMMMPOBATh YfeHbl C y4eTOM MosiyyaroLLerocs 3Haka.

3. Mony4yeHHoe ypaBHEHME pPeLLINTb OTHOCUTENBHO UCKOMOW BESNUYMHBI.

4. PelueHne NpoBEPUTb U OLEHUTb KPUTUYECKH.

B 3apgauyax BTOpoOM rpynnbl paccMaTpyBaloTCA SABMEHNs, CBA3aHHbIE C NpeBpalleHnemM OfHOro
BMAa aHeprun B Apyrom npu B3anmogenctesmu AByx Ten. Pesynbrat Takoro B3anmogencrems —
NU3MeHeHMe BHYTPEHHEW 3Heprum O4HOro Terna B CMeACTBME COBEPLUEHHOW UM UMW Hag HUM
paboThbl.

1. MNoHATL NpeanoXxeHHyo 3agadvy (yBUAETb (OU3NYECKY0 MOAErDb).

2. AHanms (NOCTPOUTb MaTeMaTUYECKYO MOAENb SABMEHMUS):

1. Cnegyet y6eauTbCsi, YTO B MpoLecce B3aMMOAEWCTBUS Ten TennoTa M3BHE K HUM He
noaBoauTcs, T.e. gencteutensHo nn Q = 0.

2. YCTaHOBUTb Y KaKoro n3 AByx B3aMOOEWNCTBYHOLLNX TENM N3MEHSETCSH BHYTPEHHSS] SHEPIUS U
YTO ABNAETCH NPUYUHOW 3TOr0 3MeHeHus — paboTa, coBepLUeHHas caMuM Terom, unum pabora,
COBepLLUEHHast Hag Ternom.

3. Banucate ypaBHeHue 0 = U + A gnsa Tena, y KOTOPOro U3MEHSIETCA BHYTPEHHAS 3HEpPrus,
yuMTbIBas 3HaK nepeq A u K.n.n. paccMaTtpuBaemMoro npotecca.
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4. Ecnn paboTa coBepLuaeTcs 3a CHET YMEHbLUEHUS BHYTPEHHEN 3Heprum ogHoro 3 Ten, 1o A=
U, a ecnn BHYTPEHHAS 3Heprns Tena yBenuuMBaeTcsd 3a cuyeT paboTbl, COBEpLUEHHOW Hag
Tenom, To A = U.

5. Hantu BeipaxeHusa gnsa U u A.

6. MoacTtaBnasa B ncxogHoe ypaBHeHWe BMecTo U 1 A nx BblpaXeHus, Nony4yMM OKoHYaTernbHoe
COOTHOLLEHWE ANd onpeaeneHnss MICKOMOWN BEMUYNHBI.

3. MNony4yeHHoe ypaBHEHME pPeLLINTb OTHOCUTENBHO UCKOMOW BENUYMHBI.

4. PelleHne NpoBEPUTb U OLEHUTb KPUTUYECKM.

3apaun TpeTben rpynnbl 06beanHsaOT B cebe ABe npeabigyLume.

Tennosoe paclumpeHne TBepablX U XKUOKUX Ten.

1. MNoHATb NpeanoxeHHyo 3agady (yBMaeTb (OM3NYECKY0 MOaerb).

2. AHanus (NoCTpoUTb MaTeMaTyecKyo Modenb ABNeHUs):

1. Ona kaxgoro TennoBOro COCTOSHUA KaXOoro Tena 3anucaTb COOTBETCTBYHOLLYO (hOpMyIly
TENMoBOro paclMpeHns.

2. Ecnu B 3agaye Hapsgy C pacwwmpeHueM Ten paccMaTpuBaloTcs gpyrue npouecchl,
COMyTCTBYOLUME PpaCLUMPEHUI0, — TEnrnooOMeH, M3MEHEeHWe rnapocTaTMyeckoro AaBreHus
XNOKOCTU WNKU BbITaNKMBawLWen Cumbl, TO K ypaBHEHWSM TENnoBOro pacluMpeHnst Haao
[o6aBnTb POPMYIbl KAaNOPUMETPUN Y TMAPOCTaATUKN.

3. CuHTE3 (Nnony4mnTb pesynbTar).

1. PewnTb NOnNy4YeHHyo cuctemMy ypaBHEHUIA OTHOCUTENBHO NCKOMOW BEMNNYUHBI.

4. PewleHune NpoBEPUTb N OLIEHUTD KPUTUYECKMN.

[asbl.

Mo ycnoBuio 3agayn daHbl ABa UMW HECKONbKO COCTOSIHWWA rasa v npu nepexofe rasa us
O[JHOro COCTOSIHMSA B PYrOe ero macca He MeHsieTcs.

1. MNoHATL NpeanoXxeHHyo 3agadvy (yBUAETb (OU3NYECKY0 MOAErb).

2. AHanms (NOCTPOUTb MaTeEMaTUYECKYHO MOAENb SBMEHMUS):

1. MNpeacTaBuTb Kakom ras y4acTsyeT B TOM UM MHOM MipoLecce.

2. Onpegenntb NapameTpbl P,V 1 T, xapakTepuayloLime Kaxkgoe CoOCToAHME rasa.

3. 3anucate ypaBHeHWe OOBEAMHEHHOrO Tras3oBOro 3akoHa KnanempoHa pAns  AaHHbIX
COCTOSIHUA.

4. Ecnn oovH u3 Tpex napameTpoB OCTaeTCcs HeUsMeHHbIM, ypaBHeHue KnanenpoHa
aBTOMaTUYEeCKM nepexoauT B OOHO U3 Tpex YypaBHeHuW: 3akoH bownns — MapuotTta, en-
JTioccaka unu Wapns.

5. 3anucaTtb MatemaTU4eCKMN BCE BCMOMOraTesnbHble YCIOBUS.

3. PelwunTb nonyyeHHyo cuctemy ypaBHEHUN OTHOCUTENbHO HEU3BECTHOWN BEMUYNHDI.

4. PelleHune npoBepnTb N OLEHUTb KPUTUYECKN.

Mo ycroBumio 3agayun gaHo TONbKO O4HO COCTOsIHME rasa, u TpebyeTtcs onpegenuTb kakon nnbo
napameTp 3TOro COCTOAHUSA UNK Xe AaHbl ABa COCTOSIHUA C pa3HOW Maccou rasa.

1. MNoHATb NpeanoXeHHyto 3agady (YBUAETb PU3NYECKY0 MOLErb).

2. AHanus (NoCTpOoUTb MaTeMaTyecKyto Modenb SBNeHus):

1. YcTaHoBUTb, Kakme rasbl y4acTBYHOT B paccMaTpmBaeMsblX npoueccax.

2. Onpegenutb napameTpsbl p,V 1 T, xapaktepusyoLlmne Kaxaoe coCTosiHMe rasa.

3. Ona Kaxgoro COCTOAHMSA KakOoro rasa (ecnu KX HEeCKONbKO) COCTaBUTb YpaBHEHUe
MeHgeneesa — KnanevpoHa. Ecnv gaHa cmechb rasoB, TO 9TO ypaBHeHWe 3anucbiBaeTcd Ans
Kaxgoro KommnoHeHTa. CBA3b Mexay 3HaYeHUSMU [OaBfeHUN OTAENbHbIX rasoB MU
pes3ynbTUPYOLLMM JaBNeHneM CMeCcu yCTaHaBNMBaeTCa 3akoHOM [JansToHa.

4. 3anucaTb MateMaTu4eckn JONOMNHUTENbHbIE YCNOBUSA 3a4aun

3. PelwmnTb nonyyeHHyo cuctemy ypaBHEHUIN OTHOCUTENbHO HEU3BECTHOWN BEMUYNHDI.

4. PelleHne NpoBepUTb U OLEHUTL KPUTUYECKMN.

Haceblwarowme 1 HeHacbliwawLwue napbl. BnaxHoCTb.

1. MNoHATL NpeanoXxeHHyo 3agadvy (yBUAETb (OU3NYECKY0 MOAErDb).

2. AHanms (NOCTPOUTb MaTeMaTUYECKYO0 MOAENb SABMEHMUS):

1. YCTaHOBWUTb YMCMO COCTOSIHMW rasa, paccMaTpuMBaeMblX B YCNOBMM 3adayun, obpartuTb
0ocoboe BHMMaHMe Ha TO, 4aeTCcs NI YMCThIN Nap XMAKOCTU UM CMECb Napa C CyXMM BO3OYyXOM.
2. [Inga Kagoro coCTosiHMS napa 3anucatb ypaBHeHne MengeneeBa — KnanenpoHa n popmyny
OTHOCUTENbHOW BMAXHOCTW, ecnv O nocregHen 4to-nnbo ckasaHo B ycrioBun. CocTaBUTb
ypaBHeHne MeHaeneeBa — KnanenpoHa Onsi KaXaoro COCTOSIHUS CyXOro Bosgyxa (ecrnv gaHa
CMecbh napa c Bo3ayxoMm). B Tex cnyyasx, korga npu nepexogax U3 ogHoro COCTOsiHUA B Apyroe
Macca napa He MeHsieTcs, BMecTO YypaBHeHusi Mengeneesa — KnanenpoHa MOXHO

15



ucnonb3oBaTth cpasy o6beAMHEHHbIN ra30Bbl 3aKOH.

3. 3anncatb MaTemMaTUYECKMN BCE BCNOMOraTenbHbIE€ YCNOBMS

3. PelunTb NONy4YeHHY CUCTEMY YPaBHEHUN OTHOCUTENBHO HEN3BECTHOW BEMNUYMHDI.

4. PelueHne NpoBEPUTb U OLEHUTb KPUTUYECKM.

OnekTpocTaTuka.

PeweHue 3agaunm o TouveuyHbIX 3apsgax M CUCTEMAx, CBOAALUXCH K HUM, OCHOBAHO Ha
NPUMEHEHUN 3aKOHOB MEXaHUKN C y4eToM 3akoHa KyrnoHa n BbiTeKkaloLwmx U3 Hero crneacTeum.
1. MNoHATL NpeanoXxeHHyo 3agadvy (yBUAETb (OU3NYECKYO0 MOAErb).

2. AHanms (NOCTPOUTb MaTeEMaTUYECKYHO0 MOAENb SABMEHMS):

1. PacctaButb cunbl, 4ENCTBYIOLLME HA TOYEYHbIV 3apsd, MOMELLEHHBIN B ANeKTpu4eckoe nore,
W 3anucaTtb AN Hero ypaBHEHWe paBHOBECUA WM OCHOBHOE YpaBHEHWe AUHaMUKU
MaTtepuanbHON TOYKM.

2. BblpasnTb cunbl aNekTpUYecKoro B3auMoaencTesns yepes 3apsbl 1 NoNA U NOACTaBUTbL 3TH
Bblpa)KeHNsi B UCXOOHOE ypaBHEHNE.

3. Ecnu npn B3anmogencTemm 3apskeHHbIX Ten Mexay HUMU NpoucxoauT nepepacnpegenexHve
3aps0oB, K COCTaBNEHHOMY ypaBHEHWUIO [06aBnaoT ypaBHEHME 3aKOHa COXpaHeHNs 3apsaoBs.
4. 3anucaTb MaTeMaTU4eckn Bce BCoMoraTernbHble YCroBus

3. PelwnTb nonyyeHHyo cuctemy ypaBHEHUN OTHOCUTENbHO HEU3BECTHOWN BEMUYNHDI.

4. PewwleHune npoBepnTb N OLEHUTb KPUTHUYECKN.

[MOCTOAHHbBIN TOK.

3agaun Ha onpegeneHve cunbl TOKa, HaNPS>KeHUs UMM CONPOTUBIIEHNS Ha yYacTKe Lenu.

1. MNoHATb NpeanoXeHHyto 3agady (YBUAETb PU3NYECKY0 MOLESb).

2. AHanus (NoCTpOoUTb MaTeMaTMyecKyo Modenb SBNeHus):

1. HayepTntb cXeMy u ykasaTb Ha Hel BCe dNeMEHThI.

2. YCTaHOBUTb, Kakne arnemMeHTbl Lienuy BKIKYEHbl NocnegoBaTensbHO, Kakne — napannesibHo.

3. PaccTtaBuTb TOKU M HanpsXXeHUsl Ha KaXaoM ydyacTke uenu u 3anucatb ANs KaXOoW TOYKM
pasBeTBMeHus (ECN OHU €CTb) YpaBHEHMS TOKOB U YpaBHEHUS, CBA3bIBAIOLLME HanpsXXeHus Ha
y4acTkax uenw.

4. Vicnonb3ys 3akoH OMa, yCTaHOBUTbL CBSA3b MeXY TOKaMu, HanpsbKeHnaMn 1 3.4.c.

5. Ecnn B cxeme penalT Kakue-nnbo nepeknioyeHns COnpoTUBNEHUA WAN UCTOYHUKOB,
ypaBHEHMWS COCTaBNSAOT AN KaX4oro pexuma paboTbl Lenu.

3. PelwunTb Nony4YeHHy0 CUCTEMY YpaBHEHUN OTHOCUTESNbHO HEN3BECTHOW BEITUYUHBI.

4. PelleHne NpoBEPUTb U OLEHUTb KPUTUYECKMU.

OrneKkTpomMarHeTmam.

3agauun o cunoBoM AeUCTBUN MarHUTHOO MOJISt HA MPOBOAHMKN C TOKOM.

1. MNoHATb NpeanoXeHHyto 3agady (YBUAETb PU3NYECKY0 Moaerb).

2. AHanus (NoCTpOUTb MaTeEMaTMYECKY0 MOAENb SBMEHMUS):

1. Coenatb cxemaTUyecKui 4epTex, Ha KOTOPOM YyKasaTb KOHTYpP C TOKOM U HarnpasneHue
cunoBbIX nuMHMW nong. OTMeTUTb Yrhbl Mexay HanpaBneHvem mnonsg W OoTAeNbHbIMK
3anemMeHTaMu KOHTypa.

2. Wcnonb3ysa npaBuio NEBOW pyku, onpefenuTb HamnpasneHuwe cun nons (cuna Amnepa),
OENCTBYIOLLMX Ha KaXObl 3fIEMEHT KOHTYpa, U NPOCTaBUTb BEKTOPbI 3TUX CUI Ha YepTexe.

3. YkasaTb Bce ocTarnbHble CUMbl, 4ENCTBYIOLMNE Ha KOHTYP.

4. Ncxoasa us pmsmyeckon npupoabl Cur, BblpasuTb CUMbl Yepe3 BeNUYMHbI, OT KOTOPbIX OHU
3aBUCAT.

3. PelunTb NOMNy4YeHHy CUCTEMY YPpaBHEHUN OTHOCUTENBHO HEN3BECTHOW BEMNUYMHDI.

4. PelleHne NpoBEPUTb N OLIEHUTb KPUTUYECKMU.

3agaun o cnnoBoM AEMCTBUM MarHUTHOrO Nons Ha 3apsXXeHHble YacTuubl.

1. MNoHATb NpeanoxeHHyo 3agady (yBMaeTb (PM3NYECKY0 MOaerb).

2. AHanus (NOCTPOUTb MaTEMaTMYECKY0 MOAENb SBMEHMUS):

1. HyxHO caoenaTtb 4epTex, ykasaTb Ha HEM CUMOBbLIE JIMHUM MarHUTHOMO U 3NEKTPUYECKOrO
nonewn, NPOCTaBUTb BEKTOP HayarbHOW CKOPOCTW YacTULbl U OTMETUTb 3HaK ee 3apsaga.

2. N306pa3nTb cunbl, 4ENCTBYOLLME HA 3APSKEHHYIO YacTuULLy.

3. Onpegenntb BUA TPAEKTOPUN YaCTULbI.

4. PasnoxuTb Curbl, AENCTBYIOLLME HA 3apshKEHHYI0 YacTuly, BAOMNb HanpaBneHust MarHUTHOro
nons v No HanpasneHuto, eMy NepreHaNKyNapHOMY.

5. CocTtaBuUTb OCHOBHOE YypaBHEHWE JAWHAMWUKW MaTepuarnbHOW TOYKM MO  KaXaomy Wu3
HanpaBneHnn pasnoXXeHUsa cun.

6. Vcxoos mns dusnydeckon npupoabl CUn, BbIpasnTb CUMbl Yepe3 BeSIMYUHbLI, OT KOTOPbIX OHU
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3aBUCHT.

3. PelunTb NONyYeHHyo cucteMy ypaBHEHUN OTHOCUTENBHO HEN3BECTHOMN BENUYUHDI.

4. PelleHne NpoBepUTb U OLEHUTb KPUTUYECKH.

3agayn Ha 3aKOoH aNEKTPOMarHUTHOM MHAYKUUN.

1. MNoHATb NpeanoXeHHyto 3agady (YBUAETb PU3NYECKY0 MOLESb).

2. AHanus (NoCTpoUTb MaTeMaTyeckyto Modenb SBNeHus):

1. YcTaHOBUTH MPUYUHBI U3MEHEHUS] MarHUTHOro MOTOKa, CBA3AHHOIO C KOHTYPOM, MU
onpefennTb Kakas M3 BenuuunH B, S unu, Bxogawmx B BbipakeHue ana @, nsmeHsietcsa c
Te4YeHMeM BPeMEHMU.

2. 3anucaTb hopmMyIny 3aKOHa 3NEeKTPOMarHUTHON MHAYKLMN.

3. BoipaxxeHne gna ® npeactaBuTb B pa3sepHyToM Buae ( P) M MOACTaBUTH B UCXOOHYHO
dopMyIny 3aKoHa aNEeKTPOMarHUTHOM MHAYKLUUWN.

4. 3anucaTb MaTeMaTu4eckn Bce BCrnoMoraTenbHble YCIOBUS.

3. Mony4eHHyo cucTemMy ypaBHEHUI PELLUUTbL OTHOCUTENBHO UCKOMOW BESNUYMHDI.

4. PelleHune npoBepnTb N OLEHUTb KPUTHUYECKN.

lMpenomneHne ceeTa.

3agayn o npenomrieHnn cBeTa Ha NIOCKOW rpaHuLe pasgena aAByx cpea.

1. MNoHATb NpeanoXeHHyto 3agady (YBUAeTb PU3NYECKyo Mogerb).

2. AHanus (NoCTpoUTb MaTeMaTyecKyto Modenb SBNeHus):

1. YCTaHOBUTb NEPEXOAMUT NN Jyd U3 ONTUYECKM MEHee NIOTHONM cpedbl B 6onee nNnoTHy unm
HaobopoT.

2. Cgenatb YepTex, rae ykasaTb X04 fnyyen, naywmx n3 ogHon cpeapbl B Apyryto.

3. B Touke mageHusa nyya Ha rpaHuuy pasgena cpef npoBecTu HOopMarnb U OTMETUTb YITibl
nageHus n NpenoMmeHus.

4. 3anncaTb bopmyrny 3akoHa NperioMNeHnsa Ans Kaxgoro nepexona nyva u3 ogHou cpenbl B
Apyryro.

5. CoctaButb BCMOMOraTenbHble YpaBHEHWS, CBs3blBalOWME YrAbl W PacCTOSHUS,
nucnonb3yemMble B 3agave.

3. MNonyyeHHyo cucTeMy ypaBHEHWUIA peLLUTb OTHOCUTESTbHO MCKOMOWN BESTUYNHBI.

4. PelleHne NpoBEPUTb N OLIEHUTb KPUTUYECKMU.

PaspaboTumk/rpynna paspabotunkos: Notanos I".A., .d.-M.H., O0L,., AOLUEHT Kadeapbl PU3nKK,
TEOpUN N MeToaMKN obyveHus umauke

PaccmoTtpeHa Ha 3aceaaHum kacdeapbl
(npoTokon ot 31.08.2018 r. Ne 1)

17



