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1 Ilean ocBoOeHMSI TUCHTUTIINHBI

[enp AMCUMIUIMHBL:
dopMupoBaHUE y CTYACHTOB COBPEMEHHOTO €CTECTBEHHOHAYYHOT'O MUPOBO33pe-
HUs1, OCBOEHUE UM COBPEMEHHOTO CTUJISl (PU3UYECKOTO MBIIIIJICHUS, BHIPaOOTKA HaBbI-
KOB HCIOJIb30BaHUA (DyHJaMEHTaIbHBIX 3aKOHOB, TEOPU KIIACCUYECKON U COBPEMEH-
HOM (PU3MKH, a TakkKe METOJ0B (PU3UUYECKOT0 UCCIEAOBAHUS KAaK OCHOBBI CHUCTEMBI
npoecCHOHANTEHOM eI TEIIEHOCTH.
3agauu TUCIUTUINHBI:
- oBiasieHue (pyHIaMEHTaIbHBIMU TIOHSATHSIMH, 3aKOHAMH W TECOPHUSIMU
KJIACCUYECKOM M COBPEMEHHOW (DM3MKH, a TaKK€ METOJAaMHU IMPAKTHYECKOrO
MPWIOKEHUS (PU3NICCKUX 3HAHUM;
- dbopmupoBanre GU3NIESCKOTO MBIIUICHUS M OCHOB €CTECTBEHHOHAYYHOU
KapTUHBI MUPA;
- OBJIaJICHHE TTPHEMaMH U METOJIaMU PEIIEHUsI KOHKPETHBIX MPAKTUYECKUX
3a/1a4 U3 Pa3HbIX objacTel PU3MKH.

I[I/IC]_II/IHJII/IHa o0OecreynBaeT IIOATOTOBKY BBIITYCKHHKA K SKCINTYaTallHOHHO-TCX -
HOJIOTUYECKOMN JACATCIIBHOCTH.

2 Mecto qucuuminnsl B ctpykrype OIIOII BO

Jucnuminna «du3rkay NpeacTaBiseT COO0N AUCHUIIIMHY, OTHOCSIIYIOCS K
bazosoii yactu nukiaa C.2 qgucourmmH OIIOIT BO.

Jucnnmmaa «dusnkay 6a3upyercs Ha pe3ynbrarax 00yueHHUs, IMOTyUYSHHBIX
NPy U3yUYECHUHU JTUCIUIIIUHBI «MaTemMaThuKay.

Jucnumumaa «du3nkay SBIsieTCs 00eCIIeUnBarOIIEH IS CIISTYOIINX
JTUCIHUIIIAH (Moayiien): «TeopeTudyeckue 0CHOBBI paJiMOHABUT AN U
PaIUOIOKALIMNY, « YIIPABIICHUE KaueCTBOMY, «be30MacHOCTh )KU3HEACATEIILHOCTHY,
«ABuanmoHHast 6€30MacHOCThY, «OpraHu3aIys BO3AYIIHOTO IBHKCHUS,
«PagnoTexHMUeCcKoe 000PYI0BaHKE A3POAPOMOBY, «ABTOMATH3NPOBAHHBIC CHCTEMBI
yrIpasieHus», « Teopus TpaHCIOPTHBIX CUCTEM», K ABUALIMOHHAS METEOPOJIOTHS»,
«Metpororusi, cTaHgapTU3anus U cepTudukanus», «Jxonorus MarepuaioBeieHle U
TEXHOJIOTUSI KOHCTPYKIIMOHHBIX MarepuayioBy, «MexaHuka», « INEeKTPOTEXHUKA U
AIIEKTPOHUKA», « Teopust paAuoTeXHUUECKUX EeTeH U CUTHAIOBY, «O011as Teopus
PaIMOAICKTPOHHBIX CUCTEM.

Jucuunnnna « Pu3mnka» u3zydaercs Bo 2-M U 3-M CEMeCTpax.

3 Komnerenunu odyuawiuierocsi, ¢gopmMupyembie B pe3yJibTaTe OCBOECHUSI
TUCHUNITTHHBI

[Tpouecc ocBoenus nucuuiuivibl «®dusmnkay HamnpasieH Ha GOpMHUPOBAHHE Clie-
JOYIOIINX KOMIIETECHIIN:



Ilepeuens u KO
KOMIIETEHIINH

[lepedeHb mIaHUPYEMBIX pPe3yJIbTATOB 00YUEHUS IO
JTUCHUTUTNHE

1. OOnamanue maremaru-
YECKOW M €CTECTBCHHOHA-
YYHOM KyJIbTYpOH Kak 4a-
CTBIO TMPOGECCHOHATBHON
u 00I11eueI0BeUECKOM
KynbTypsl (OK-32)

3Hamo.

- (pu3HUecKre OCHOBBI MEXaHUKH;

- OCHOBHBIC MTOHSATHS, 3aKOHBI U MOJICTIN MEXaHUKH,
ANIEKTPUYECTBA M MarHEeTU3Ma, KOJICOAHU U BOJIH,
KBaHTOBOU (PU3UKU, MOJIEKYJIAPHOU (DU3UKHU U TEPMO-
JTUHAMUKH, ONITUKHA, aTOMHOU U SIepHOU (PU3UKH;

- MaTEMaTUYECKUE MOJIEIU IPOCTEUIINX CUCTEM U
MPOIIECCOB B €CTECTBO3ZHAHUU U TEXHUKE.

Ymems:

- YIIOTPEOJISITh MATEMATHYECKYIO CUMBOJIUKY JJISI BbI-
Pa)KeHUsI KOJTMYECTBEHHBIX U KaU€CTBEHHBIX OTHOIIIE-
HHI 00BEKTOB;

- peliaTh TUMOBBIE 3a/1a4M 110 OCHOBHBIM pa3jiejiamMm
Kypca (GU3UKH, UCIIONIB3YS METO/IbI MATEeMAaTHYECKOTO
aHaju3a.

Braoemy:

- METOJIaMH TIOCTPOCHUSI MAaTEMATUYECKON MOJIEIH TH-
MOBBIX MPO(PECCUOHATIBHBIX 33/1a4 U COJIepKaTeIbHON
WHTEPIPETAINK NOJYYCHHBIX PE3YyJbTATOB.

2. CnocoOHOCTh U T'OTOB-
HOCTb HCIIOJIL30BaTh Ha
IIPaKTUKE 0a30BbIC 3HAHUS
M METOALI MaTeMaThude-
CKHX U €CTECTBCHHBIX HAYK

(OK-40)

3namw:

- METO/Ibl TEOPETUYECKOTO U SKCIIEPUMEHTAIIBHOTO UC-
clieIoBaHUsl B (PUBHKE;

- OCHOBHbBIE MAaTEMATUYECKUE METO/IbI PELLICHHUS TIPO-
(heccHOHANIBHBIX 3a/1ad.

Ymemns:

- UCTIOJIK30BaTh (PU3NYECKUE 3aKOHBI IIPU aHAIN3E U
penieHun npoodsemM npodeccuoHaaTbHON AesATeNbHO-
CTH;

- MPUMEHSTh MaTEMaTUYECKUE METObI MPU PEIICHUHU
TUIOBBIX MTPO(PECCUOHATIBHBIX 3a]1a4.

Braodemy:

- METOJIaMH TIOCTPOCHHSI MAaTEMATUYECKONH MOJIEITN TH-
NOBBIX TPO(PECCHOHATIBHBIX 33/1a4 U COJIepKaTeIbHON
MHTEPIPETALNUN MOJYyYEHHBIX PE3YJIbTaTOB;

- METOJIaMU TIPOBE/ICHUS (PU3NYECKUX U3MEPEHUN, Me-
TOJAMHU KOPPEKTHOM OLEHKHU IMOTPEIIHOCTEN IIPH ITPO-
BeJICHUU (DU3UIECKOTO IKCIIEPUMEHTA.

3. OO6nagaHue KpeaTHB-
HBIM MBIIUIEHHEM, CIIO-
COOHOCTBIO K CaMOCTOS-
TEIHPHOMY aHAJIM3y CUTya-

Buamo:

- METOJIbl TEOPETHUYECKOTO U SKCIIEPUMEHTAJIBHOTO HC-
cienoBaHus B U3HUKE.

Ymemnw:




1y, hopmanuzanuu mpo-
0JieMbl, TJIAHUPOBAHUIO,

IOPUHATUIO U peau3aluu
(OK-10)

- HCII0JIh30BaTh (PU3NYCCKUE 3aKOHBI TTPH aHAITU3E U
peIIeHUH pooIIeM MPOoPECCHOHAIBHOMN ACITEIIBHO-
CTH.

Bnaoempy:

- METOJaMH TIOCTPOCHUS MaTeMaTHYECKONH MOJICITN TH-
TOBBIX TPO(PECCHOHATILHBIX 3a/1a4 U COJIeP KaTeIIbHON
WHTEPIPETAINH MTOTYICHHBIX PE3yJIbTATOB.

4. CnocoOHOCTh aKTyaJH-
3UPOBATh UMEIOIIUECS 3HA-
HUSl, YMEHHUS U HaBBIKH
[PY TIPUHATHHA PEIICHUS
ero peanmzaiuu (OK-33)

3namu:

- METOZbI TEOPETHYECKOIO U SKCIEPUMEHTAIILHOTO UC-
CJIeTIOBaHUS B (PU3HUKE.

Ymemo:

- HCII0JIb30BaTh (PU3MUECKUE 3aKOHBI IPU aHATIU3E U
pelieHnn npooeM npodecCUOHAIbHON AESITENbHO-
CTH;

- IPUMEHATh MAaTEMATHYECKUE METO/BI IIPU PELICHUN
TUIOBBIX MPO(ECCUOHANBHBIX 33]1a4.

Braoemy:

- METOJaMU IOCTPOEHUS MaTEMAaTUYECKON MOJIEIIN TH-
MOBBIX MPO(PECCUOHATIBHBIX 33/1a4 U COJIepKaTEIIbHON
MHTEPIPETALNH ITOJTYYEHHBIX PE3YJIbTATOB;

- METOZaMU NPOBEJICHUS (PU3NYECKUX U3MEPEHUN, Me-
TOAAMU KOPPEKTHOW OLIEHKH MTOTPEIIHOCTEN MIPHU ITPO-
BEJICHUU (PU3UUECKOT0 SKCIIEPUMEHTA.

5. Bmagenue wMeTomamMu
aHaJIM3a U CUHTE3a U3y4dac-
MBIX SIBJIEHUH U TTPOLIECCOB

(OK-42)

3Hamo:

- METO/Ibl TEOPETUYECKOTO U SKCIIEPUMEHTAIIBHOTO UC-
cieaoBaHus B GU3HUKE,;

- OCHOBHbBIE MAaTEMATUYECKUE METO/IbI PELLICHHUS TIPO-
(heccHOHANIBHBIX 3a/1a4.

Ymems:

- UCTI0JIb30BaTh (PU3MUECKUE 3aKOHBI ITPU aHATU3E U
pelieHun npoosemM npodeccuoHaaIbHON AesATebHO-
CTH;

- MPUMEHSTh MaTEMaTUYECKUE METObI MPU PEIICHUU
TUIOBBIX MTPO(PECCUOHATIBHBIX 3a]1a4.

Braodemy:

- METOJIaMH TIOCTPOEHHSI MATEMATHYECKON MOJEIH TH-
MOBBIX TPO(PECCHOHATILHBIX 33/1a4 U COJIePKATeIIbHON
WHTEPIPETAIUU TTOTYYCHHBIX PE3YJIbTATOB;

- METOJIaMU TIPOBE/ICHUS (PU3NYECKUX U3MEPEHUN, Me-
TOJAMHU KOPPEKTHOM OLIEHKHU IMOTPEIHOCTEN IIPH ITPO-
BeJICHUU (DU3UIECKOTO IKCIIEPHUMEHTA.

6. CnocoOHOCTh coBep-
IIIEHCTBOBATh W Pa3BUBATH
CBOW MHTEIUICKTYaIbHBIN U

3uame:
- OCHOBHBIE MOHATHS, 3aKOHBI 1 MOJCIIM MEXaHUKHU,
AJIEKTPUYECTBA M MarHeTu3Ma, KojaebaHui 1 BOJIH,




OOIIEeKYJIbTYPHBIN
BeHb (OK-48)

ypo-

KBAHTOBOW (DM3UKHU, MOJICKYJISIPHOW (PU3UKU U TEPMO-
JTUHAMHKU, ONITUKH, aTOMHOM U siIEpHON (PU3UKY;
Ymems:

- UCTIOJIB30BaTh (PU3MUECKUE 3aKOHBI IIPU aHATIU3E U
pelieHun nmpoosemM npodeccuoHaaIbHON AeITeIbHO-
CTH;

Brnaoempy:

- METOJIaMH TIOCTPOCHHSI MATEMATUYECKON MOJIEIH TH-
MOBBIX PO ECCHOHATILHBIX 331249 U COJICPKATSIIbHON
WHTEPIPETAINU NOJYYEHHBIX PE3YyJIbTATOB.

7. CrnocoOHOCTh K CaMo-
CTOSATEILHOMY OOYUYEHHUIO
HOBBIM METOJIaM HCCIIEI0-
BaHUSA, K  H3MEHEHHIO
HAyYHOTO W HAy4HO-TIPO-
M3BOJCTBCHHOTO TMPOQUIIS
cBOel mpodeccroHaIbHON
nesrenbHocTr (OK-49)

3namu:

- METO/Ibl TEOPETUYECKOTO U FKCIIEPUMEHTAIBHOTO HC-
CJIEIOBaHUs B (PU3UKE;

Ymemn:

- IPUMEHATh MAaTEMATHYECKUE METO/BI IIPU PELICHUN
TUIOBBIX MPOQPECCUOHANBHBIX 3a/1a4;

Braoemy:

- METOJaMU IIOCTPOEHUS MaTEMAaTUYECKON MOJIENIN TH-
MOBBIX MPO(PECCUOHATIBHBIX 33/1a4 U COJIepKaTEIIbHON
MHTEPHPETALNH MMOTYYEHHBIX PE3YJIHTATOB.

8. CrocobHOCTH K TIpodec-
CHOHAJIBHOM  3KCILTyaTa-
IIU1 COBPEMEHHOTO 000PY-
JOBaHUsT W TpuOOpoB (B
COOTBETCTBUHM C LEISIMU
IpOrpaMMbl  TTOATOTOBKHU
cnenuanucra) (OK-52)

3namo:

- (pu3nyeckre OCHOBBI MEXaHUKH

- OCHOBHBIC MTOHATHS, 3aKOHBI M MOJETIN MEXaHUKH,
3JICKTPUYECTBA M MarHeTu3Ma, KojaeOaHui U BOJIH,
KBAHTOBOM (DM3UKHU, MOJICKYJISIPHOW (PU3UKU U TEPMO-
JTUHAMHKH, ONITUKH, aTOMHOM M SIICPHON (PU3UKH;
Ymemn:

- ICTIOJIB30BaTh (PM3MYECKUE 3aKOHBI ITPH aHATIU3E
penieHun mpoosemM npodeccnoHaaIbHON IS TeITbHO-
CTH,

Braoemy:

- METOJIaMH TIPOBeCHUS (PU3NUECKUX U3MEPEHUI, Me-
TOAAMU KOPPEKTHOW OLIEHKH MTOTPEIIHOCTEN MPH ITPO-
BeJICHUH (hHU3UYECKOr0 IKCIIEPUMEHTA.




4 O0beM AUCHUILIMHBI U BUJbI y4eOHOH padoThI

OO6mass TPYIOEMKOCTh JUCHMIUIMHBI COCTaBIsAeT 9 3a4eTHBIX eauHuIl, 324

aKaJCMHNYCCKHUX Yaca.

Bcero ua- | CemecTpsl
HaumenoBanue
COB 2 3
OO6mmas Tpy10eMKOCTb JUCIUILIUHBI 324 12 252
KoHnrakTHas pabora: 138 54 84
nexmmu (JI) 46 18 28
npaktuueckue 3ausatus (113) 46 18 28
cemuHapsbl (C) - -
nabopaTtopHbie padoTsl (JIP) 46 18 28
KYpCOBOH MPOEKT (padboTa) - -
CamocrositenbHas padota cryaeHta (CPC) 141 9 132
Koutposnbhbie paboTsl (konmuectBo) (KP)
[IpomexyTouHas aTTeCTaIUs 45 9 36




5 Conepxanmne TUCUMILIHHBI

5.1. CooTHeceHus1 TeM (pa3aesioB) AMCHUUILIMHBI M (popMHUpPYeMBbIX KOMIIETCHIHUIA.
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Paznen 1. Mexanuka
13 |+ |+ |+ |+ |+ |+ [+ |+ JI, BK, I13, |V, 3JIP,
Tema 1.1. Kunemaruka. /luHamuka mare- JIP, CPC, 11, | P13
pHUATBHON TOYKHU I/H’\/I PN’[F,
7 |+ |+ |+ |+ [+ [+ [+ [+ |J,II3,CPC, |VY,3JIP,
Tema 1.2. Pabora u sHeprus b PII3
+ |+ |+ |+ |+ |+ |+ |+
Tema 1.3. Mexanuka TBEpIOro Tea 8 L, H3I’ICPC’ v, P13
Tema 1.4. 3akoHBI COXpaHEHUS B MeXa- 6 + |+ |+ |+ |+ |+ |+ |+ |JLII3,CPC, |VY,PIO3
HHKE |
Tema 1.5. DnemenTsl cieuaJbHOM TEO- 4 + + + |+ |+ nJI, 113, Vv, P13
PYH OTHOCUTEIBHOCTH CPC, J1
Paznen 2.
MounekynsipHast (u3MKa U TEpMOJMHA-
MHKa
7 + | + + |+ |+ |+ |+ |JLII3,JIP, v, 3JIP,
Tema 2.1. IlepBoe Hayamo TEpMOAMHA- CPC, I PII3

MHUKHN

UM, PMI'
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Tema 2.2. Cratuctuueckas pusmka 4 S T e R R H3I’[CPC’ ¥, P13
Tema 2.3. Bropoe Hawano TepMOauHA- 4 + |+ |+ |+ |+ |+ |+ |+ |JLII3,CPC, |VY,PIO3
MUKHU Jil|
10 + |+ |+ |+ |+ |+ |+ |+ |JII3,JIP, v, 3JIP,
Tema 2.4. Peanbnbie ras3esl. TBepnoe u CPC, 1T P13
JKHIKOE COCTOSIHUS M ,Pl\;ll“
Paznen 3.
DIIeKTPOIMHAMUKA
Tema 3.1. DnexkTpocraTuka 15 S R A R L A g’ 113, CPC, |V, PII3
Tema 3.2. [IpoBOJHUKY B 3JIEKTPOCTA- 11 + |+ |+ |+ |+ |+ |+ |+ |JII3,CPC, |V,PI3
THYECKOM I10JIe |
+ |+ |+ |+ |+ |+ |+ |+
Tema 3.3. MarHuTHOE 1I0JI€ B BAKYYME ! Igi;[ (’:Hf[’ ¥, PA3
. 11 + |+ |+ |+ |+ |+ |+ |+ |JII3,JIP, v, 3JIP,
Tema 3.4. MarnutHble CBOMCTBaA BeEIle- CPC, I P13
c1pa 1M, PMT
11 + + + + + |+ + + JI, 113, JIP, Vv, 3JIP,
Tema 3.5. DnexkTpoMarHuTHas HHAYKIUS. CPC, 1T PII3

YpaBHenuss Makcsemia

UM, PMI'
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Pa3nen 4. ®usuka konebaHuii U BOJIH
13 |+ |+ |+ |+ |+ |+ |+ |+ |J,I3,JP, |YV,3JP,
Tema 4.1. Kunemartnka rapMOHHUYECKHX
KoJIcOaHu CPC, 1L, P13
UM, PMTI'
+ |+ |+ |+ |+ |+ |+ |+ |JLI3JIP, |VY,3JP,
Tema 4.2. BoyHbl 13 CPC, 1, P/13
UM, PMTI'
Pa3zgen 5. OnTuka
025 |+ |+ |+ |+ |+ |+ |+ |+ |J,I3,JIP, |V,3JIP,
Tema 5.1. DneMeHTBl T€OMETPUYECKON
ontuku. UaTepdepenius cera CPC, 1, PJI3
' UM, PMTI'
17 + |+ |+ |+ |+ |+ |+ |+ |JII3,JIP, vy, 3JIP,
Tema 5.2. ludpaxuus cBera CPC, I, P13
UM, PMTI'
. 18 + |+ |+ |+ |+ |+ |+ |+ |JII3,JIP, v, 3JIP,
Tema 5.3. BzauMoelicTBUE 2JIEKTpOMAr- CPC, 1T PII3
HHUTHBIX BOJIH C BEIIECTBOM VIM, PMT

Paznen 6. KBanroBas pusuka
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16 |+ |+ |+ |+ |+ |+ |+ |+ |JI3,CPC, |V,PI3
Tema 6.1. KBanToBas npupoaa uzmydeHus i
Tema 6.2. DieMeHTHI KBaHTOBOH Mexa- | 15 + | + + |+ |+ JLII3, CPC, |V, P13
HUKHU pil|
Paznen 7. Aromnas ¢usuka
+ | + + |+ [+ |+
Tema 7.1. Teopus aroMa Bojiopojia 16 g’ 113, CPC, 1 ¥, PII3
18 + |+ |+ |+ |+ |+ |+ JILII3, JIP, |V, 3JIP,
Tema 7.2. AToMHOE A11pO CPC, I PJI3
Mojenu aToMHOTO siApa M ’Pl\;ll“
HTtoro no aucummimHe 279
[IpomexyToUyHas aTTecTanus 45
Bcero no guctiuminze 324

Cokpamenusi: MJI — unrepaktuBHas jekuus, JI — nexuus, [13- npaktuueckue 3ausarusi, CPC — camocrosTenbHas
pabota crynenta, BK — BXo1HOM KOHTPOJIb, Y — YCTHBIN onpoc, P/[3 — peienue 3aaa4 jyisi caMOCTOSITEILHOM paboThlI,
3JIP — 3amura naboparopHoit pabotsl, [ — auckyccusi, UM — uccnenoBarenbckuii metos, PMI' - paGoTa B MayibIx
rpymnmnax.




1.2. Pa3aennl IMCUHUMILIMH U BUABI 3aHATHI

HaunmenoBanue pazaena nuctumiannel | JI 113 JIP | CPC nggg
Paznen 1. Mexanuka 10 10 12 |6 38
Tema 1.1. IfI/IHCMaTI/IKa. JlnHamuka ma- 5 5 5 3 13
TepUAIbHOU TOYKH
Tema 1.2. Pabota u sHeprus 2 2 2 1 7
Tema 1.3. Mexanuka TBepJI0ro Teja 2 2 2 2 8
Tema 1.4. 3akOHBI COXpaHEHHUS B MeXa- 5 5 5 6
HUKE
Tema 1.5. DiaeMeHTHI cnenMaIbHON 5 5 4
TEOPUU OTHOCUTEIHLHOCTHU
Paznea 2.
MounexyasipHasi pu3uka u TepMOIU- 8 8 5 3 o5
HAMHUKA
Tema 2.1. IlepBoe Hauamo TepMoANHA- 2 2 5 1 7
MUKH
Tewma 2.2. Cratuctuyeckas pusuka 2 2 4
Tema 2.3. Bropoe Hauano TepMoanHa- 2 2 4
MUKH
Tema 2.4. PeanwvHble ra3bl. TBepaoe u 5 5 4 5 10
AKHUJIKOE COCTOSIHUS
Hroro 3a 2 cemecTp: 18 |18 18 |9 63
Paanen 3. 10 |10 6 |39 |65
DJIEKTPOAMHAMHUKA
Tema 3.1. DnexktpocraTuka 2 2 2 9 15
Tema 3.2. IIpoBOIHMKH B 3JIEKTPO- 2 2 7 11
CTaTUYECKOM TI0JIC
Tema 3.3. MarautHoe noJjie B BaKy- 2 2 4 9 17
yme
Tema 3.4. MarauTHbI€ CBOIMCTBA BEIIle- 2 2 7 11
CTBa
Tema 3.5. DnekTpoMarHuTHast HHAYK-

2 2 7 11
uus. YpaBHeHUus MakcBeuia
Pa3nen 4. Kos1ie0anus ¥ BOJIHBI 4 4 4 14 26
Tema 4.1. UKI/IHeMaTI/IKa FapMOHHYECKHX | ,, 2 2 7 13
KOJIeOaHUM
Tema 4.2. Bosnbl 2 2 2 7 13
Pa3nea 5. OnTuka 6 6 16 |32 |60
Tema 5.1. DneMeHTBI T€OMETPUUECKOMN 2 2 10 |11 o5
ontuku. aTepdepennus creta
Tewma 5.2. Jludpakius cera 2 2 2 11 17

10



HaumenoBanue pasnena nucuurmumasl | JI I3 |C JIP | CPC E;:gg
Tema 5.3. BzauMoelicTBHUE JIEKTPO- 5 5 4 10 18
MarHUTHBIX BOJIH C BENIECTBOM

Paznea 6. KBanToBasi pusuka 4 4 - 23 31
Tema 6.1. KBantoBas npupoja usnyue- 5 5 12 |16
HUS

Tema 6.2. D1eMeHTHI KBAHTOBOU MeXa- 5 5 11 15
HUKHU

Paznen 7. AtomHasi pusuka 4 4 2 24 34
Tema 7.1. Teopus atoma Bojiopoia 2 2 12 16
Tema 7.2. ATomMHOE A1pO 5 5 2 12 18
Mojenu aTOMHOTO siApa

IIpomekyTOYHAS aTTECTALMSA 45
HToro 3a 3 cemecTp: 28 |28 28 132 | 216
HUtoro no nucuumninie 279
Bcero no nucuuminze 324

5.3 Conep:kaHue IMCUUIIMHBI
Pa3znen 1. Mexanuka

Tema 1.1. Kunematuka. /luHamMuka MaTepuaabHON TOUKU

YpaBHeHus kuHematuku. Tpaekropus. [lepememenne. CKOpOCTh U YCKOPEHHE
MaTepUaIbHONW TOYKHU. 3aKOHbI HbroToHa. IMIynbc. 3aKOH M3MEHEHHUS MOJIHOTO UM-
nyJbca. J[BUKEHHE TeJl IEPEMEHHON MacCChI.

Tewma 1.2. Pabota u sHEprus
Mexanudeckast padborta. Kunernueckas sueprus. [lorennmanshas cumia. [loren-
HAJIbHAS DHEPTUSI. 3aKOH U3MEHEHUS MEXAaHUYECKON SHEPTHUU.

Tema 1.3. Mexanuka TBEpI0TO Tea

BpamarensHoe qBrHKEHUE. YTII0Bas CKOPOCTh. YTII0BO€ yckopeHue. CooTHoIIe-
HUE MEXIY JUHEWHBIMU U YTJIOBBIMH XapaKTEPUCTUKAMU. MOMEHT CHJIBI OTHOCH-
TeJIbHO Och. MoMeHT uMmityibca. MomeHnT unepiuu. Teopema I'tolirenca-1llrelinepa.
PaboTa cumbl, mpuiioKeHHOM K BpaiatomemMycs teny. Kunetnueckas sHeprus Bpania-
romterocss tena. OCHOBHOM 3aKOH JUHAMHUKK BpallaTEIbHOTO ABMKEHHS TBEPAOTO
Tena.

Tema 1.4. 3akoHBI COXpaHEHUS B MEXAHUKE

3aKOHBI COXpPAHEHUS] UMITYJIbCA, MEXAHUYECKOW >HEpruyd, MOMEHTA MMITYJIbCa.
CBs13b 3aKOHOB COXPAaHEHUSI C CHMMETPHUSIMU MIPOCTPAHCTBA U BpEMEHHU. JIBUXKEHHE B
1oJie EeHTpalbHOU cuiibl. 3akoHbl Kemiepa.
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Tema 1.5. DnemMeHTHI crielMaIbHON TEOPUU OTHOCUTEIBHOCTH

[IpeobpazoBanus ["anunes. [Ipunnun otHocuTenbHOCTH ["anumes. [ToctynaTs
CrieluaibHOU Teopur oTHOCUTENbHOCTU. [IpeoOpazoBanus Jlopenua. PensituBuct-
CKO€ COKpAILICHHUE IMHBI. PEeIATUBUCTCKOE 3aMeilIeHne BpeMeHU. OTHOCUTEIBHOCTD
OJIHOBPEMEHHOCTH coObITHM. [IpocTpaHCcTBEHHO-BpeMeHHOM NHTepBasl. DOPMYIIbI
pensatuBucTKOU nuHaMUKH. [TonHas sHeprus. CBA3b MEXKy MACCOM U SHEPTUEH.

Pasnen 2. MosekyJsipHasi pu3nKa 1 TEPMOJIMHAMHUKA

Tema 2.1. IlepBoe Ha9a10 TEPMOAUHAMUKHN

VYpaBHEHUE COCTOAHMS UIECATBHOTO ra3a. BHyTpeHHs sHeprus U paboTa TepMo-
TuHAMUYecKor cuctembl. TemmoTta. Temmoemkocth. PaboTa raza B m3omporieccax.
[lepBblil 3aKOH TEPMOJUHAMUKHU. Y paBHEHHUE aauadaThl ujeanbHoro rasa. [lomurpo-
IIUYECKUE MTPOLIECCHI.

Tema 2.2. Cratuctudeckas pusuka

3akoH MakcBeiia 0 pacnpeaeIeHu MOJIEKYJ HIEaIbHOrO ras3a 10 CKOPOCTSM.
Ckopoctu Monekyn maeanbHoro rasa. Oneit lltepHa. bapomerpuyeckas ¢opmyna.
3akoH bosibiiMaHa 0 paBHOMEPHOM paclpeesieHUH SHEPTUU MO CTENEHsIM CBOOObI
MouiekyJsl. Cpenusisa JuiHa cCBOOOAHOTO MpoOera MOJIEKyJ UIIeadbHOrO Tra3a. 3aKOHBI
®uxka, ®ypre, Hotorona. Anddysus B razax. TemnonpoBoHOCTh ra3oB. BszkocTs ra-
30B.

Tema 2.3. Bropoe Hauano TepMOAMHAMUKH

Mukpo- 1 Makpo-cocTosiHuA. CTaTUCTUYECKUI BEC. DHTPOIHUS. DHTPONUS UIE-
anbHOTO Tra3a. Bropo#t 3akon Tepmonunamuku. Kpyrossie mpoueccol. Koaddunment
IIOJIE3HOTO JencTBHS TeruioBo MamnHbl. [{ukn Kapuo. Tepmuueckui KITJI.

Tema 2.4. PeanbHble ra3pl. TBepaoe U )KUJIKOE COCTOSHHUS

VYpaBuenue Ban-nep-Baanbca. BHyTpeHHSsIs1 3HEPTHs peajbHOrO ra3a. JKCIepu-
MEHTaJIbHbIE N30TepMbl. Da30Bbie peBpaleHus. OTINYUTENbHbBIE YePThl KPUCTAILIH-
yeckoro coctossHusi. CtpoeHue xkujkocteil. [IoBepXHOCTHOE HATSIKEHUE.

Paznen 3. JaekrpoauHamMuka

Tema 3.1. DnexrpocraTuka

3aKoH coxpaHeHus 3apsaaa. 3akoH KynoHa. Dnektpuueckoe nosie. HanpspokeH-
HOCTb 3J1eKTprudeckoro nous. [lorenunan. HanpsikeHHOCTh Kak rpaueHT IOTEH-
nuana. Teopema Octporpaackoro-I'aycca it 3IE€KTPUUECKOTO MOJIA B BAKyyME.
[Tonsipu3anust AM31eKTpUKOB. [10ApHU30BaHHOCTh. DNEKTPUUECKOE CMEILIEHNUE.

Tewma 3.2. IIpoBOJHUKH B SJIEKTPOCTATHUESCKOM T0JIE
[IpoBOAHUKH B STIEKTPUUECKOM MOJIE. DIEKTPUUECKAsi EMKOCTb YEIUHEHHOTO
MpPOBOJAHMKA. B3anMHas 3JeKTpUYECcKasi EMKOCTh JIByX MPOBOJHHUKOB. OHEPTHUS
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aekTpudeckoro mojisi. OO0beMHas MIIOTHOCTh DHEPTUU DJICKTPUYECKOTO TOJIA.
Cuiia ¥ IJIOTHOCTH 3JIEKTPUYECKOro Toka. 3akoH Oma Jj1s yyacTka nenu. Padora
M MOIIHOCTh ToKa. 3akoH Jlxoyns-Jlenuma. Pa3erBinennbie nenu. IlpaBuna
Kupxroda.

Tema 3.3. MarauTHoe 1moJie B BaKyyme

3akoH buo-Casapa-Jlamiaca. 3akon Ammnepa. B3aumozaeicTsue napaiieib-
HBIX TOKOB. MarHuTHOE MoJie ABMXKYLIErocs 3apsia. 3aKOH MOJIHOro Toka. Mar-
HUTHOE ToJie cosnieHonaa. [loTok maruutHoM uHAyKuuu. Cuna Jlopenna. [{Buxe-
HUE 3apsDKEHHBIX YaCcTUIl B MarHUTHOM 1ione. Dddext Xommra.

Tema 3.4. MaruuTHbIC CBOMCTBA BEIISCTBA

MarnuTHoe nosue B cpegax. MaruutHbeiii MoMeHT. ['unore3a Amnepa. Hamarau-
yeHHOCTh. OnbIT DiHIITEHHA-Ae ['aaza. MarautHoe mosie B BemiecTBe. Hanpsoken-
HOCTh MarHUTHOTO 10Jis1. CBsA3b MAarHUTHON MHAYKIWHU C HANPSIKEHHOCTHIO U HaMar-
HUYEHHOCTBIO.

Tema 3.5. DiekTpoMaruuTHass HHAYKIKS. Y paBHEeHUS MakcBeia

SIBneHME ANEKTPOMArHUTHOW MHAYKIMH. 3akoH Papanes. [Tpasuno Jlenna. [Ipu-
pona DJC naaykumu. 1C nHAYKIIUK B ABWKYIIUXCS MPOBOAHMKaX. CaMOUHIYKIIHSL.
NHIyKTUBHOCTb KOHTYpa. DHEPTUSI MArHUTHOTO 10J1si. O0beMHas IJIOTHOCTh SHEPTUHU
MarHuTHOro 1mojisi. OCHOBBI Teopur MakcBesia Jjisl 3JIEKTPOMArHuTHOTO ToJIsl. Y paB-
HeHus MakcBeda.

Pasznea 4. ®Du3uka KoJ1e0aHU U BOJH

Tema 4.1. Kunematuka rapMOHUYECKUX KoJieOaHUM

["apMonmnyeckue konedanus. ['apMoOHHYECKHE OCIMIIISTOPEI. Y paBHEHHE TapMO-
HUYEeCKUX KoseOanmii. ClioxkeHue rapMoOHUYEeCKuX KosieOanuil. CBoOOaHbIE KoJieha-
HUs. DHeprusi CBOOOIHBIX KoJiebaHuil. 3aTyxaromue Konedanus. BoiHyKIeHHbIE KO-
nebaHusl.

Tema 4.2. Bonnbl

VYpaBHeHue Oeryiieil BOJIHBL. 3BYKOBbIE€ BOJHBL. DHEPTUs YIPYrod BOIHBI -
dext Jlomepa. YpaBHenuss Makcgesia 0€3 HCTOYHUKOB. DJIeKTpoMarHuTHbie (OM)
BOoJHBI. CBoMicTBa OM BosH. Bektop [lolinTnHra. MHTEHCMBHOCTH DM BOJIHBI

Pa3znea S. BoaaHoBasi onTuka

Tewma 5.1. DnemenTs reomeTpuueckor onTuku. HTEepdepeHus ceera

[Tpunuun ®epma. 3aK0HBI OTPAKEHUS U TIpEIOMIICHUS cBeTa. [{eHTpupoBanHas
onTuyeckas cucrema. ToHkue nmuH3bl. Korepentaeie BoHbL. OnbiT FOHTa. MHTEpdE-
peHIus cBeta B TOHKHX ruieHKax. Kombma HeroTona. Ilpumenenne unrepdepeHmum
CBETAa.
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Tema 5.2. ludpakuus cera

Merton 30n Openens. dudpakius Openenst Ha oTBepCcTHH, Ha aucke. {udpaxims
®paynrodepa Ha 1enu, Ha TudpakioHHON pemieTke. udpakius peHTTeHOBCKUX
ayuyed Ha kpucrtaiuie. Pazpemiaroniasi cnocoOHOCTh ONTUYECKUX yCTpoMcTB. [lpun-
LUIIBI TosIorpadum.

Tema 5.3. B3aumopaeicTBre 3J1eKTPOMArHUTHBIX BOJIH C BEIIECTBOM

J{BoliHOe nmydenpeniomiieHne. 3akod Maitoca. [lonsipu3zanust mpu najeHuy cCBeTa
Ha AUAJIEKTpUK. 3aKkoH bproctepa. MckyccTBeHHast onTtuueckas aHuzotrponus. [luc-
nepcus ceeta. [lornomenue ceera. Paccesinue cpera.

Pasznea 6. KBantoBasi pusuka

Tema 6.1. KBanToBas npupoaa u3aydeHUs

Crextp u3aydeHHus: abCOMIOTHO YEPHOTO Tesia. 3aKOHBI TEIIOBOTO H3ITYUYEHHUS.
®opmyna Penes — Jlxunca. ['mnore3a Ilnanka. PeHTreHOBCKME CHEKTPhI. 3aKOHbI
BHemHero ¢otodddekra. ['umnore3a DiiHmTeliHa. CBSI3b KOPIYCKYJISIPHBIX M BOJHO-
BBIX CBOMCTB cBeTa. JlaBnenue cBeta. D¢ ekt KomnroHa.

Tewma 6.2. DneMeHTHI KBAaHTOBON MEXaHUKHU

Bousnsl ne bpoins. Onwit [leBuccona-/xepmepa. COOTHOIIEHNE HEONPEICIICH-
Hoctel ['eitzenOepra. BonHoBas ¢yukius. Ypasuenue llpenunrepa. Yactuia B of-
HOMEPHOHN NOTEHIMAJILHOM SIME.

Pazgen 7. AtomHas pusuka

Tema 7.1. Teopus atoma Bogopoaa

JInnenyateli criekTp aroMa Bogopona. @opmyia banemepa. Moaenu atoma. I1o-
ctynatbl bopa. OnbeiT @panka-I'epua. Cektp usiydeHus: aroma Bogopoaa no bopy.
ATOM BOJIOpPO/Ia B KBAHTOBOI MEXaHUKE.

Tema 7.2. ATomHOE s1pO

Monenu atomHoro siapa. Slnepusie cuibl. JlepekT Macchl U SHEPTUs CBSI3U siIpa.
EcrecTBeHHas palMOaKTUBHOCTh. 3AKOH PAJUOAKTUBHOTO pacaia. 3aKOHOMEPHOCTH
a- u P-pacnaga. MickyccTBeHHas paJOaKTUBHOCTb. SAepHble peakuuu. SnepHsie pe-
aKIWU JCJICHUS U CUHTE3a. TepMOSIEPHBIN PEaKkTop. S IepHbIN PEaKTOp Ha TEIJIOBBIX
HEWUTpOHaX. J[03UMETpUYECKUE EAUHNLIBI.

5.4 IlpakTyeckue 3aHATHS

No § Tpynoém-
asnena TemaTrka MpakTUYECKUX 3aHITUH KOCTb
P (ceMuHapoB) ("acnr)

2 ceMecCTp
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Tpynoém-

Ne Temaruka npakTUYECKUX 3aHITHN KOCTh
paszznena
(ceMHuHapoB) (dacel)

1 ITP Nel (uckyccus) Kunemaruka 2

1 [TP No2 (duckyccust) lmHaMuKa MaTepraibHON 2
TOYKH

1 ITP Ne3 (duckyccusi) Pabora u sHeprus 2

1 ITP Ne4 (uckyccus) MexaHuka TBepAOro Teja 2

1 ITP Ne5 (uckyccust) PensTuBHUCTCKAss MEXaHHUKA 2

2 TP Ne6 (duckyccust) [TepBblit 3aKOH TEPMOTUHA- 2
MUKHU. TermmoeMKocTh

2 ITP Ne7 (Inckyccus) CTaTUCTHYECKHAE METOIBI B 2
MOJICKYJISIPHO-KMHETUYECKOW TEOpUH. SBICHUS
nepeHoca

2 ITP Ne8 (Jluckyccus) Bropoii 3aKoH TepMOarHA- 2
MHKHU. DHTponust. Kpyrossie nmponeccol

2 ITP Ne9 (uckyccust) PeanbHbie ra3sl 2

Ntoro 3a 2 cemectp 18
3 cemecTp

3 ITP Nel10 (Jluckyccus) DieKTpocTaTuka 2

3 TP Nell (JIuckyccus) [TocTosHHBIN dIeKTpUYe- 2
CKUU TOK

3 ITP Nel2 (Jluckyccusi) MarautHoe moJie 2

3 ITP Nel3 (Jluckyccusi) DiteKTpoMarHuTHas H- 2
TYKITAS

4 ITP Nol4 (Jluckyccus) Konebanus 2

4 TP Nel5 (Jluckyccusi) AKycTHKA 2

4 TP Nel6 ([Iuckyccus) YpaBHenus MakcBenia. 2
DHeprus IEKTPOMArHUTHBIX BOJIH

5 TP Nel7 (Iuckyccus) @otomerpus. ['eomerpu- 2
YyecKas ONTUKA

5 ITP Nel8 ([Tuckyccust) MuTepdepenius cBeTa. 2
JHudpakuus cBeta

5 ITP Nel9 (JTuckyccus) Jucnepcust. [Tormnomenue 2
ceera. Paccesnue cBera

6 ITP Ne20 ([Tuckyccust) TermioBoe u3irydeHne 2

6 ITP Ne21 ([Iuckyccus) Ypaaenue [Ipeaunrepa. 2
JBM>KeHrE B MOTEHMAIIBHOM sAMe. TyHHenmpoBa-
HUE.

7 ITP Ne22 (JTuckyccus) Teopust atoma BOJOpOIa. 2

7 ITP Ne23 ([Tuckyccus) Dddext Komnrona. doto- 2
a¢ddekr. /laBnenne cera.

Wroro 3a 3 cemectp 28
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No Tpynoém-
TemaTuka MpakTUYECKUX 3aHITHMA KOCTb
paznena
(ceMHuHapoB) (dacel)
Htoro no nucHuILIinHe 46
5.5 JlabopaTopHBIil IPAKTHKYM
Howmep :Fp yAo-
E€MKOCTb
paszgena HaumenoBanue 1a00paTopHbIX padoT
(dacsr)
2 ceMecCTp
1 JIP Nel Teopust morpemHocTei 2
1 JIP Ne2 (MccnemoBaTellbCKHit MeTOI, paboTa B MajIbIX 2
rpymnmnax, auckyccusi)[Ipocreiinie namMepeHus
1 JIP Ne3W3mepeHnue yckopeHus cBOOOIHOTO MajIeHus ¢ 2
OMOIIbI0 pubopa ATBya
1 JIP Ne4(MccnmenoBaTeabCKUi METO, paboTa B MaJIbIX 2
rpymmnax, guckyccus) OnpezeneHue KodppuireHTa
BOCCTAHOBJICHHS ¥l BPEMECHH COYAapEHUS YIPYTHUX Ia-
poB
1 JIP Ne5(MccnenoBatenbCKuii METO, padoTa B MaJIbIX 2
rpymmnax, auckyccust) OnpezaeneHue 1eHTpa Macc Gpu-
3UYECKOr0 MasiTHUKA
1 JIP Ne6(MccmenoBateabCKuii METO, padoTa B MallbIx 2
rpymnmnax, auckyccust) OnpezeneHrne MOMEHTa HHEP-
UK PU3HMIECKOTO MasITHUKA
2 JIP Ne7 (MccnenoBaTellbCKHit MeTO I, paboTa B MajIbIX 2
rpynnax, auckyccus) OnpeseeHne OTHOIICHUS Tell-
JIOEMKOCTH Ta3a MpY MOCTOSTHHOM JaBJICHUH K TEIJI0-
E€MKOCTH Ta3a IPH MMOCTOSHHOM 00BheME TI0O METOY
Knemana-Jlezopma
2 JIP Ne8(MccmenoBateabCKuii METO, padoTa B MallbIx 2
rpymnmnax, auckyccust) OnpeaencHue TMHAMUYECKOM
BS3KOCTH aBUAIIMOHHOTO Macja
2 JIP Ne9(MccnenoBateabCKuii METO, paboTa B MallbIx 2
rpymnmnax, Tuckyccus) M3ydeHue cBOWCTB MOBEPXHO-
CTH JKUJIKOCTH
Htoro 3a 2 cemecTp 18
3 cemecTp
3 JIP Nel0O(MccnemoBaTeIbCKHii METOT, pabOTa B MaJIbIX 2
rpymnmax, Auckyccus) ismMepenue yaeapHoro comnpo-
TUBJICHUS MTPOBOJIHAKA
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Howmep
paszena

HauMeHoBaHue J1a00OPaTOPHBIX PadoT

Tpymo-
€MKOCThb
(dacel)

JIP Nel1(MccnemoBaTenbCKHii METOT, pabOTa B MaJIbIX
rpymmax, guckyccus) OnpezeneHne ropu30HTATbHON
COCTAaBJISIONICH HAMPSKEHHOCTU MAarHUTHOTO TIOJIS
3eman

2

JIP Nel2(MccnenoBarenbekuii METO, paboTa B MaIbIX
rpymnmnax, ruckyccus) OnpeneneHue yaeabHOTo 3apsiia
3JIEKTPOHA

JIP Nel3(HMccnemoBaTenbCKHii METOT, pabOTa B MaJIbIX
rpynmnax, auckyccus) Onpezaenenue Ko3ppuIueHTa
3aTyXaHHs U JOOPOTHOCTH KOJIEOATEIHBHOM CUCTEMBI
(U3NYIECKOT0 MasTHUKA

JIP Nel4(MccnemoBaTenbCKHA METOT, pab0Ta B MaJIbIX
rpynnax, Juckyccus) MccienoBanue CBONCTB CTOSIHX
AJIEKTPOMArHUTHBIX BOJIH

JIP Nel5(MccnemoBaTenbCKHiA METOT, pabOTa B MaJIbIX
rpynnax, auckyccus) Onpezenenue GoKyCHOTO pac-
CTOSIHUSI JIMH3BI

JIP Nel6(MccnenoBarenbckuii MeTO, paboTa B MaJIbIx
rpymmnax, IMcKyccus) MoaenupoBaHie ONTHYSCKUX
pruOOPOB U ONPEICNICHNUE UX YBEINYCHUS

JIP Nel7(MccnemoBaTeIbCKHA METOT, pabOTa B MaJIbIX
rpynnax, auckyccus) OnpeselieHne pacCTOSTHHS
MEXy 1essiMu B onbiTe FOHTa

JIP Nel8(MccnemoBaTenbCKHiA METOT, pabOTa B MaJIbIX
rpynnax, auckyccus) OnpeselieHue MOCTOSTHHOM JTH-
(bpakIMOHHON peneTKu

JIP Ne19(MccnenoBarenbckuii MeTO, paboTa B MalbIx
rpymmnax, auckyccus) OnpenencHue paanyca Kpu-
BHU3HBI C TOMOIIIBIO KoJiell HproToHa

JIP Ne20(MccnenoBarenbekuii METO, paboTa B MalbIx
rpynnax, Juckyccus) MccineaoBanue CBOMCTB MOSIPH-
30BaHHOTO CBETA

JIP Ne21 (MccnenoBarenbCKuii METOT, paboTa B Ma-
JBIX TpyIax, Tuckyccus) MccnemoBanue qucnepceun
OIITHYECKOTO CTEKJIa

JIP Ne22 (MccnenoBateibCKkuii METOI, paboTa B Ma-
JBIX TPYIIax, AUCKyccus) OnpeseeHie SHEPIUn ANC-
COIMAIIMU JIBYXPOMOBOKHUCIIOTO KaJIHsl

Hroro 3a 3cemectp

28

Hroro no nucuuruimae

46
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5.6 CamocTosiTeibHast padoTa

Howmep Tpyno-
pasfiena 1uc- Buel caMOCTOATENBHON paOOTEI €MKOCTb
UTUTUHBI (dacsr)
IcemecTp

1 [ToxroroBka k JadbopatopHbIM padotam [1,2, 9] 6

2 [Toxroroska k madboparopHbM padortam [1,4,10] 3
Htoro 3a 1 cemecTp 9

2 ceMecTp

3 W3ydenne TeopeTrueckoro matepuania [1,3]. 21

3 CamocTosTenbHas padoTa 1Mo pemieHuro 3a1a4 [7] 15

3 [ToxroroBka k JadoparopHbIM padortam [1,3,11] 3

4 W3ydenne TeopeTudeckoro Mmatepuana [1,2,3] 7

4 CamocrosiTesbHas paboTa 1o pelnieHuo 3a1ay [7] 5

4 [ToaroToBka k JabopaTopHbiM padoTam [1,2,9] 2

5 W3yuenue TeopeTnyeckoro matepuaia [1,5] 15

5 CamocrosiTesbHas paboTa 1o pelieHnto 3a1ay [7] 10

5 [ToaroToBka k jgabopaTopHbIM padoTam [1,5,12] 7

6 W3yuenue TeopeTnyeckoro matepuaia [1,6] 13

6 CamocTosTenbHas padoTa 1Mo pemieHuro 3a1a4 [7] 10

7 W3yuenue teopeTryeckoro matepuana [1,6]. 13

7 [ToxroroBka k JadoparopHbIM padortam [1,6,12] 1

7 CamocTosTenbHas padoTa 1Mo pemieHuro 3a1a4 [7] 10
Ntoro 3a 3 cemectp 132
Htoro no aucuuminze 141

5.7 KypcoBbie padoThl

KypcoBsie paboThI (MPOEKTHI) YI€OHBIM TIIAHOM HE TTPETYCMOTPEHBI.

6 YueOHO-MeTOAMYECKOE U HH(POPMAITMOHHOE O0ecTedeHne JUCIMTLTHHbI
a) OCHOBHAs JTUTEpaTypa:
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1. Tpopumona, T. U. Kypc ¢usuxu [Tekcr]: yued. mocobue / T.M.Tpodumosa.-
M.:Axkanemusi, 2008.-558 c.- ISBN 978-5-7695-5782-8. KonmuectBo sx3eMuisipoB 50.
2. CagenneB, U.B. Kypc o6mieit ¢pusuku. B 5-u 11. Tom 1. Mexanuka [DaeKTpOHHBIN
pecypc] : yuebnoe nocodbue / .B. CaBenbeB. — DnekTpoH. nan. — Cankt-IletepOypr:
Jlanb, 2011. — 352 ¢. — Peskum goctyma: https://e.lanbook.com/book/704. — 3ar. ¢
sKkpana (gara odpaienus 28.02.2015).

3. Cagennes, 1.B. Kypc oOmieit puzuku. B 5-u 11. Tom 2. DnekTpuyecTBO U Marse-
TU3M [ DIIEKTPOHHBIN pecypc] : yaebroe nocodue / M.B. CaBenbeB. — DIeKTpoH. JaH.
— Cankr-Ilerepoypr : Jlams, 2011. — 352 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/705. — 3ar. ¢ skpana (gaTta oopamenus: 02.05.2015).

4. Casennes, 1.B. Kypc o6mieit pusuku. B 5-u T1. Tom 3. MonekynsapHas ¢pu3uka u
TePMOJIMHAMHUKA [DIEKTpOHHBIA pecypc| : ydueOHoe mocobue / U.B. CaBenbeB. —
OnektpoH. nad. — Caunkr-IlerepOypr : Jlans, 2011. — 224 ¢. — Pexum goctyna:
https://e.lanbook.com/book/706. — 3ari. ¢ sxpana (nata ooparmenus: 28.02.2015).

5. Cagennes, U.B. Kypc o6mieit pusuxu. B 5-u 1. Tom 4. Bosinbl. Ontuka [ OneKTpoH-
HBIN pecypc] : yuebHoe nocooue / M1.B. CaBenbeB. — DnekTpoH. naH. — Cankr-Ile-
TepOypr : Jlanp, 2011. — 256 ¢. — Pexum nocryna: https://e.lanbook.com/book/707.
— 3ar. ¢ skpana (mara obparienus: 28.02.2015).

6. Casennes, U.B. Kypc o6mieii puzuku. B 5-u 1. Tom 5. KBantoBas ontuka. ATom-
Has ¢pusnka. Pusnka TBep0ro Tena. Gu3nKa aTOMHOTO sJIpa U DJIEMEHTAPHBIX YaCTHUII
[2nexkTpoHHBIN pecypc] : yueOHoe mocodue / M.B. CaBenbeB. — DIEKTPOH. JaH. —
Canxkrt-IlerepOypr : Jlans, 2011. — 384 «c¢. — Pexum jgoctyna:
https://e.lanbook.com/book/708. — 3ari. ¢ skpana. (nata oopamenus: 28.02.2015).

6) nomogHUTENbHAS JIUTEpATYpa:

7. Boapkenmreitn, B.C. COopHuk 3amad mno oOmeMy Kypcy (HU3UKH
[Texct]/B.C.Bonbkenmrerin-C-I16:Cnennanbaas nureparypa, 1997. — 328 ¢. —
ISBN 5-86457-033-8. KonuuecTBo ax3eMIiisipoB 80.

8. Hetmad, A.A. CripaBOYHUK 110 (PU3KKE JJIsl MHKEHEPOB U CTYIAEHTOB BYy30B [ TekcT]:
cupaBounuk / A.A. [letnad, b.M.SBopckuii.- M: Beictr.mk. 2002. — 718 ¢. — ISBN
978-5-488-01477-0. KonuuecTBO SK3eMIUISIPOB 1.

9.Du3uka. MeTonuueckne yka3aHHUs 10 BBITIOJIHCHHUIO JJAOOPATOPHBIX padoOT 1O pas-
neny «Mexanukay [Tekcr]: metoauy. ykazanus /B.1.ApOy3oB [u np.]-C-116: YHusep-
curet ['A, 2012.-140 c. KonnuecTtBo sx3emiuisipos 150.

10. ®uszuka. MeTonuueckue yka3aHus 10 BBITIOJIHCHHIO JJAOOPATOPHBIX PadoT 10 pa3-
neny «MonekynspHas ¢u3uka ¥ TepMoauHamMuKka» [TekcT]: MeTonuy. ykazaHus
/B.N.ApOy30B [u ap.]-C-116: Yausepcuret I'A, 2012.-57 c. KonnuecTBo 2K3eMILIAPOB
150.

11. ®duszuka. MeToanueckue yka3zaHus 10 BBITTOJIHEHHIO JIA0OPATOPHBIX padOT 1O pa3-
neny «ekTpudecTBo U MarHeTusm» [Tekct]: meroauy. ykazaunwus /B.1.ApOy308B [u
np.]-C-116: Yuusepcurer I'A, 2012.-106 ¢. KonnaectBo sx3emiusipos 150.

12. ®uzuka. Metoanueckue yka3zaHus 10 BBITTOJIHEHHIO JIA0OPATOPHBIX PadbOT 1O pa3-
neny «Onrukay [Texer]: metoany. ykazanus /B.U.ApOy3oB [u ap.]-C-116: YauBepcu-
tet ['A, 2012.-82 c. KonnuecTtBo 3x3emiuisipoB 150.

13. I'yceB, B.I'. COopuuk 3amau no ¢usuke [Tekct]:co. 3agau /I'yceB B.I'., [1aBnoB
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C.C., Cumapos C.B.- C-I16, Yausepcutet I'A, 2009.- 98 ¢. KonudecTBo 2K3eMIUISPOB
75.

B) IIepeUCHb PeCypCcoB NH()OPMAIIMOHHO-TEIICKOMMYHUKAIIMOHHOH ceTh « HTep-
HETY:
14. Matematikam.ru — oHiaiiH KambKyJSTOPHI IO MaTeMaTuke [DIEKTPOHHBIN pe-
cypc]/Pexxum moctyma: http://matematikam.ru, cBoOomHBIH (7maTa oOpaleHUs
01.03.2018).
15.  y(X).ru — mocrpoenue rpaduxoB GpyHKIUIT OHIAWH [ DIEKTPOHHBIH pecypc]/Pe-
®uM focryna: http://www.yotx.ru, ceobomubIi (nata oopamenus 01.03.2015).

I') MporpaMMHOE obecreueHue (JUIEH3UOHHOE), 0a3bl JaHHBIX, WH(pOpMaIH-
OHHO-CIIPABOYHBIC W TTIOMCKOBBIE CHCTEMBI:
16. DnekTpoHHO-OMOIMOTEYHAS CUCTEMA U3/IaTeNIbCcTBA «JlaHby [DNEeKTpOHHBIN pe-
cypc] — Pexwum nmocryma: http://e.lanbook.com/, cBoGomHBIN (maTa oOpaleHus:
06.03.2015).
17.  DnekTpoHHO-OMONIMOTEYHAsT cUcTeMa u3gaTenbeTBa «HOpaiT» [DnekTpoHHBIH

pecype] — Pexum moctyma: https://biblio-online.ru, cBoOOaHBINH (1aTa 0OpaIleHUS:
06.03.2015).

7 MaTepHaJILHO-TeXHI/I‘{eCKOe o0ecrneyeHue TUCHUIIINHBI

[Ipodeccopcko-nipenoiaBarenbekuil coctaB kageapbl NoS mpOBOIUT €O CTYI€H-

TaMU OYHOU 1 3a04HOI (popM 00yUeHUs JIEKIIMOHHBIE, TPAKTUYECKHE U JaOOPAaTOPHBIE
3aHsaTHS 10 Qu3uke. [lorounas aynuropus 430 ocHaleHa CTallMOHAPHBIM KOMIIbIO-
TEPHBIM ITPOCKTOPOM, KpOME TOTO, Ha Kaenpe No5 nmeeTcs mepeHOCHONW KOMIBIOTEP-
HBI IPOEKTOP U 3KPAH, YTO JAET BO3MOYKHOCTH MPENOIABATENSIM IPOBOJUTH JIEKIIH-
OHHBIE 3aHATHUS C UCIOJIb30BAHUEM IOATOTOBIICHHBIX MMU IIPE3EHTALU 10 U3ydae-
MbIM TemaMm. JlaGopatopHbie pabOThI TPOBOAATCA B Jiaboparopusix kademposr NoS,
OCHAICHHBIX COOTBETCTBYIOIIUM J1a00paTOpHbIM 000pyaoBaHueM. HammeHoBaHMe
nabopaTopuil ¢ IepedyHeM OCHOBHOTO 00OPY/I0BAHHUS:

JlaGopaTopus 3JeKTpuYecTBa U _MarHerusma (nomemnieHue Ne 422) ocHaieHa

pubopamMu JJisi MPOBEICHUS CIEAYIONIUX J1a0OpaTOPHBIX padoOT:

- I3yueHre KUHEMaTUKU U JUHAMUKH JBUKEHUS TEJl IO HAKIIOHHOM MIIOCKOCTH.

- Onpenenenrie eMKOCTH KOHIEHCATopa.

- I3mepenue yeabHOro COnpoTHBIICHHS PE3UCTUBHOTO TPOBOJHUKA.

- UccnenoBanue cunycounanbuon 3/JC nHaykuuu.

- Onpefenenyie MUPUHBI 3alPEIIEeHHON 30HbI OTYITPOBOIHUKA.

- OnpeneneHue yIeapHOro 3apsia 3JEKTPOHA METOJIOM OTKJIOHEHHMSI JJIEKTPOHHOTO

My4YKa B MAarHUTHOM TIOJI€.

- Usyuenue rpdexra Xomna.

- OnpeneneHne ropu30HTAIBHOM COCTABIAOIIEH 3€MHOIO MarHUTHOTO MOJIA IPH

ITOMOILY TAHT'€HC — FAJIbBAHOMETPA.

- I3yueHne caHTUMETPOBBIX JIEKTPOMAarHUTHBIX BOJIH.
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JladopaTropus ontuku (momemnieHue Ne 433) ocHaieHa npubopaMu JJist IpOBe/Ie-
HUS J1a0OpaTOPHBIX padoT:

- Onpenenenue ko3P puiiMenTa 3aTyxanus U JOOPOTHOCTHU KOJIeOATEIbHOU CUCTEMBI
(bu3HUecKoro MasiTHUKA.

- ccnenoBanue 1 UCMOJIb30BaHUE TOHKUX JIMH3.

- OmnpenenieHne IJIMHBI BOJIHBI CBETA € MTOMOIIBIO Kouel HproToHa.

- OmnpezeneHne MOCTOSIHHOW TU(PAKIIMOHHON PEIIEeTKH.

- HccnenoBanue CBOKCTB NOJIIPU30BAHHOIO CBETA.

- OnpezeneHne KOHLIEHTPALMK PAaCTBOPA caxapa € MOMOIIBIO NOJISIpUMETPA.

- OnpezeneHne SHEPTUH JUCCOLUALUH IBYXPOMOBOKHCIIOTO KA.

- HccnepgoBanue nucrepcuy ONTHYECKOTO CTEKIA.

- OnpeneneHne XxapakTepUCTUK NU(DPAKINOHHON PEIIETKH.

- OnpezeneHne pacCTOSIHUS MEXIY IIeJsIMH B onbiTe FOHra.

- HccnenoBanue 3akoHa Mairoca U IPOXOXKACHUS MOISIPU30BAHHOTO CBETA YEPE3
(a30BYyIO MJIACTUHKY.

- MopenvupoBaHue ONTUYECKUX MTPUOOPOB U OIPEICIICHUE UX YBEINYCHUS.
JlabopaTopusi MeXaHMKH M _MoJieKyJasspHoil ¢usuku (nmomemnienue Ne 435) ocHa-
ieHa npubopamu sl MpOBeIeHUs JabOpaTOPHBIX PadoT:

- Teopus nmorpemtHOCTEN.

- [Ipocrenine nuamepeHus.

- I3mepenue yckopeHus cBOOOIHOTO MaJeHus C TOMOLIBI0 Mpubopa ATByAa.

- Onpenenenrie K03 PUIMEHTa BOCCTAHOBICHUS U BPEMEHHU COYAApEHHUS 1LAPOB.

- OnpenenieHre NoJIKEHUS [IEHTpa Macc (PU3NYECKOTO MasTHUKA.

- Onpenenenrie MOMEHTa HHEPLUUU (PU3HYECKOTO MasiTHUKA.

- N3yueHne OCHOBHOrO 3aKOHa AWMHAMUKHU BpallaTeIbHOTO JBUXKEHUS (MasSTHUK
O6epbexka).

- ['a30BbI€ 3aKOHBI.

- OnpeneneHue OTHOMIEHUS TEMIOEMKOCTH ra3a Mpu MOCTOSSHHOM JIaBJIEHUU K TETI-
JIOEMKOCTH Ta3a Mpu MOCTOSITHHOM 00beMe o Metoay Kiemana u Jlezopma.

- I3yueHue TerioBbIX MPOLECCOB B U30JUPOBAHHOM CUCTEME.

- M3ydeHune cBOMCTB MOBEPXHOCTH KUJKOCTU. Onipeaenenue kKodpuimenta BHyT-
peHHero TpeHus no meroay Crokca.

8 Oopa3oBare/ibHbIe U HHPOPMAIHOHHBIE TEXHOJIOTHH

BxoaHOM KOHTPOJIb MPOBOAUTCS B (DOPME YCTHBIX OMPOCOB C LIEJIbIO OLIEHUBAHUS
OCTaTOYHBIX 3HAHWM MO PaHEE W3YyYECHHBIM IHUCLUIUIMHAM WJIM pa3feiaM M3ydaeMou
JVCHUTUIAHBIL.

TpanuuroHHas JEKIUs COCTABISIET OCHOBY TEOPETUUYECKOT0 0OYUEeHHS B paMKax
JVCLMIUIMHBI U HAIpPaBJIeHA HA CHCTEMATU3UPOBAHHOE M3JIOKEHHE HAKOIUICHHBIX U
aKTyaJbHBIX HaY4YHbIX 3HAHUU. JIeKusA nperHa3HadyeHa I PaCKpPbITUS COCTOSHUSA U
IIEPCIIEKTUB €CTECTBEHHBIX HayK B COBPEMEHHBIX ycJIOBMAX. Ha nexiuu KoHUeHTpu-
pyeTcsi BHUMaHHe 00y4JaroIuXcsi Ha HauboJiee CI0XKHBIX U Y3JIOBBIX BOIIPOCAX, CTH-
MYJIMPYETCs MX AKTUBHAs [T03HABATEIIbHAS IESTEIbHOCTD.
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[IpakTueckue 3aHATHUSI MO JUCHUUIUIMHE MPOBOISATCA B COOTBETCTBUU C
y4eOHO-TeMaTHYECKHUM IIJIaHOM IO OTJIeJIbHBIM rpynmnaM. Llenb npakTuyeckux 3a-
HATHHN — 3aKPENUTh TEOPETUUCCKUE 3HAHUS, TTOTyUYCHHBIC 00yUYarOIIMMUCS Ha JIeK-
IUSIX U B PE3YyJIbTATE CAMOCTOSTEIILHOTO U3YYEHUS] COOTBETCTBYIOIIMX Pa3/iesiOB
PEKOMEHIyeMOM JIUTEPATYPHI, a TAKKE MPHUOOPECTH MPAKTUIECKUE HABBIKU pellie-
HUd 3a1a4. [IpakTrndeckoe 3aHATHE MpeIHa3HAYEHO JJIsl 60Jiee TIIyOOKOTO OCBOE-
HUS ¥ aHAJIN3a TEM, U3Yy4aeMbIX B paMKax JaHHOUW JUCHUTLIMHBIL.

CamocTosiTenbHas padoTa CTyJE€HTa peaau3yercs B CUCTEMATH3allUH, NIAHUPO-
BaHUU, KOHTPOJIE U PETYIUPOBAHUU €r0 YU4eOHO-TTPOPECCHOHATEHOMN AESTEILHOCTH, a
TaK)K€ B aKTHBU3AIMH COOCTBEHHBIX MO3HABATEIHLHO-MBICIUTEIBHBIX JTCUCTBUI 0€3
HETMOCPEACTBEHHOM MOMOIIIM U PYKOBOJICTBA CO CTOPOHHI npernojaBaresis. OCHOBHOM
IIETBI0 CAMOCTOSITEIbHON PabOThI CTYICHTA ABJISETCS (POPMUPOBAHUE HABBIKA CAMO-
CTOSITEJILHOTO MPUOOPETEHUS UM 3HAHHI 10 HEKOTOPBIM HECJIOXKHBIM BOIIPOCAM TEO-
PETUUYECKOTO Kypca, 3aKperyieHne M yriyOJeHUEe MOJYYeHHBIX 3HAHUN, YMEHHH W
HaBBIKOB BO BpeMsI JICKIIUM M MPaKTUYECKuX 3aHaTHil. CamocTosATeIbHas paboTa mpo-
BOJUTCS C LEIbIO 3aKPETUICHUSI U COBEPIIEHCTBOBAHUSI OCBAMBAEMbBIX KOMIIETECHIIUH,
MPEANOJIAraeT COUYETAHUE CAMOCTOATENIBHBIX TEOPETUYECKUX 3aHSITHUH U CaMOCTOS-
TEJIbHOE BBITIOJHEHUE MTPAKTUUECKUX 3aaHUM.

Y4eOHbIM JIaHOM TMpeaycMOTpeHo 96 JacoB i MPOBEICHHUS WHTEPAKTUBHBIX
3aHSTUU.

HNHTepakTUBHBIC 3aHATUS IPOBOJATCS B (OpME MHTEPAKTUBHBIX JICKIIMH (4 yaca,
n.5.1), IucKyccuu Bo BpeMsi MpakTUIeCKuX 3aHsATuil (46 gaca, 1.5.4), a Taxoke B popme
paboTHl B MaJIbIX IpyIIax Ha JJaOOPATOPHBIX 3aHITHUSAX C UCIOJIB30BAHUEM HCCIIENIO-
BaTeJILCKOro Metoja (46 Jacos, 11.5.5).

WNHTepakTuBHAS JEKIMS TPOBOAUTCS B (hOpME MPE3EHTALUK C UCTI0JIb30BAHUEM
Pa3JIMYHBIX BCIIOMOTaTEIbHBIX CPEJICTB: JOCKH, KHUT, BU/ICO, CJIalI0B, TIOCTEPOB,
KOMITBIOTEPOB U T.II., C TOCIEYIONUM 00CYXKICHHEM MaTepuaiioB. B MeToauke mpo-
BEJICHUS MHTEPAKTUBHOMU JICKIIUU BXOMST CIEAYIOIINE 00sS3aTeIbHbIE MOMEHTHI:

- B HayaJe JICKI[UU Tiepesi 00y4aeMbIMHU CTaBUTCSI HECKOJIBKO MPOOIEMHBIX BOITPOCOB;
- Ha 3apaHee HAMEUEHHBIX MO3UIUAX MPE3CHTALMIO OCTAHABIMBAIOT U MIPOBOASAT JUC-
KYCCHIO;

- 10 OKOHYaHUH MIPE3CHTAIIMU COBMECTHO CO CTYJEHTAMH MOABOASATCA UTOTU U 03BY-
YUBAIOTCS W3BJICUCHHBIE BBIBO/IBI.

NHTepakTUBHBIC JICKIIUU MTPOBOASTCS B TEMaX:

DJIEMEHTBI CENUAIBHON TEOPUU OTHOCUTEIIBHOCTH - 2 gaca.
MarHuTtHoe 1oJjie B BaKyyMe - 2 yaca.

Jluckyccus mpeAcTaBisieT co00il myOauuHoe 00CYKISHUE WU CBOOOTHBIIN
BepOabHBINT OOMEH 3HAHUSMU, CYKJICHUSIMH, UISIMUA WX MHEHUSMH I10 TIOBOJTY Ka-
KOT0-THO0 CITOPHOTO BOIpoca, mpodiembl. Ee cylecTBeHHbIME YepTaMu SBISIOTCS
COUYETaHNE B3aUMOJIOMIOJIHSIOIIETO UATIOTA U 00CYKACHUS-CIIOPa, CTOJIKHOBEHHE
pa3TUYHBIX TOYEK 3peHus, no3uiuii. [1o cpaBHEHUIO ¢ pacpOCTpaHEHHOU B 00yUe-
HUU JICKIIMOHHO-CEMUHAPCKON (POpMOI 00yUeHUs TUCKYCCUS UMEET Psifl IPEeUMy-
IIECTB:
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- JTUCKYCCHs 00ecTieunBaeT aKTUBHOE, IITy00KO€e, INYHOCTHOE YCBOCHHUE 3HAHUMN.
AKTHBHOE, 3aMHTEPECOBAHHOE, IMOIIMOHATILHOE 00CYK/IeHNE BEACT K OCMBICIICH-
HOMY YCBOEHUIO HOBBIX 3HAHUH, MOYKET 3aCTaBUTh YEJIOBEKA 33 JyMaThCsl, I3BMEHUTh
WM TIEPECMOTPETh CBOM YCTAaHOBKH;
- BO BpeMsI TUCKYCCHH OCYIIECTBIISIETCS aKTUBHOE B3aUMO/ICHCTBHAE 00yJaIOIINXCS,
- oOpaTHas cBs3b ¢ oOyyatorumucs. JJuckyccus obecrneuynBaeT BUACHUE TOTO,
HACKOJILKO XOPOIIIO TPYIIa IIOHUMAET 00CYKIaeMbI€ BOIIPOCHI, M HE TpeOyeT puMe-
HeHUs 0osiee (OpMaTbHBIX METOO0B OIICHKH.
JIMCKycCcHU TIPOBOMSTCS B TEMAX:
2-11 cemecTp

[TP Nel (Huckyccus) KunemaTtuka - 2 yaca.
[TP Ne2 (Jquckyccus) Jlunamuka MaTepuaabHON TOUKU - 2 4aca.
[TP Ne3 (duckyccusi) Pabota u sHeprus - 2 yaca.
[TP Ne4 ([quckyccusi) MexaHuka TBEpAOro Tena - 2 yaca.
[TP No5 (HQuckyccusi) PensiTuBucTCKas MeXaHHUKa - 2 4aca.

[TP Ne6 ([duckyccus) [lepBblil 3aKkOH TepMOIMHaMUKH. TemioeMkocTh - 2 yaca.
[TP No7 (duckyccusi) CTaTUCTUYECKUE METOIBI B MOJICKYJIIPHO-KHHE-

TAYECKON TEOpUH. SIBIEHUS nepeHoca - 2 yaca.
[TP Ne8 ([quckyccust) Bropoii 3aKkoH TepMOAMHAMUKHA. DHTPOIUSL.

Kpyrossie npoueccsl - 2 yaca.
[TP Ne9 (Juckyccus) PeanbHble ra3si - 2 yaca.
3 ceMecTp

[TP Nel0 (Iuckyccus) DnekTpocTaTuka - 2 yaca.
[TP Nel1 (duckyccusi) IlocTOSIHHBIN 3JIEKTPUYECKUN TOK - 2 yaca.
[TP Nel12 (duckyccusi) MarautHoe moiie - 2 yaca.
[TP Nel3 (duckyccusi) DneKTpoMarHuTHas UHIYKLIUS - 2 yaca.
[TP Nel4 (duckyccus) Konebanus - 2 yaca.
[TP Nel5 (duckyccusi) AkycTuka - 2 yaca.
[TP Nel6 ([quckyccus) YpaBHeHuss MakcBeuta. DHEPIHsl AJIEKTPOMAr-

HUTHBIX BOJIH - 2 4aca.
[TP Nel7 (duckyccusi) @oromerpus. ' eomeTpuueckas ontuka - 2 yaca.
[TP Nel18 (duckyccus) Matepdepenuns creta. Judpakius cera - 2 yaca.
[TP Ne19 (uckyccus) ducnepcus. [lornomenue ceeta. Paccesiaue

CBETa - 2 yaca.
[TP Ne20 (duckyccus) TemnoBoe nznyueHue - 2 yaca.

ITP Ne21 (Iuckyccust) Ypapuenue lllpenunarepa. /[BrmkeHue B moTeH- - 2 Jaca.
HUAIBHOM siMe. TyHHeIUpoBaHue.

[TP Ne22 (duckyccust) Teopus atoma Bogopoa. - 2 yaca.
[TP Ne23 (duckyccus) Ddpdextr Komnrona. dororddexr. lapnenue
CBETA. - 2 yaca.

PaboTa B ManbIX rpymnmnax — 3T0O OJIHa U3 CaMbIX MOMYJISIPHBIX CTPATErHil, TaK
KaK OHa JJaeT BCeM 00yJaromuMmcs (B TOM YHCII€ U CTECHUTEIbHBIM) BO3MOXHOCTb
y4acTBOBaTh B pabOTe, MPAKTUKOBATH HABBIKU COTPYAHUYECTBA, MEXKINYHOCTHOTO

23



oO11eHus (B 4aCTHOCTH, yMEHHE aKTUBHO CITyIIaTh, BBIpabaThIBaTh 00IIee MHEHHE,
paspelarb BOZHUKAIOIINE PA3HOIIACHS).

[Ipu opranuzanuu rpynmnoBoil padboTel, IpenoAaBaTeb JOKEH 00paTUTh BHU-
MaHHUE Ha CIEAYIOIINE €€ aCIIEKThI:
- Hy’)KHO YOeIMThCs, UTO yyaluecs 001a1atoT 3HAaHUSIMU U YMEHUSIMH, HE00X 011~
MBIMH ISl BBIIIOJIHEHUS TPYIIIIOBOTrO 331aHus. HexBaTka 3HaHUI 04eHb CKOPO JacT O
ce0e 3HaTh — yJalluecs He CTaHyT MPUIarath yCUJIMHN AJIs BBINOJIHEHUS 3a/1aHus;
- HaJI0 CTapaThbcs clIejaTh CBOM MHCTPYKIIMM MAKCUMAJIbHO YETKMMHU. MasoBepo-
ATHO, YTO TPyMIa CMOKET BOCIPUHATH O0JIEE OJTHOM WIIN JBYX, JAaXKE OYEHb YETKHUX,
MHCTPYKIIUH 33 OIMH pa3, IO3TOMY HaJI0 3alHChIBATh MHCTPYKLMU HA JOCKE U (WJIN)
KapTOUKax;
- HaJI0 IPEIOCTABIATh TPYNIE JOCTATOYHO BPEMEHU Ha BBINOJHEHUE 3aJaHUS.

B ocHOBe uccnenoBaTeabcKoro METoa JIEKHUT MpoOieMHoe 00ydeHHe, HallpaB-
JIEHHOE Ha Pa3BUTHE aKTUBHOCTH, OTBETCTBEHHOCTH U CAMOCTOSATEIBHOCTH B IIPHUHSI-
TuU perieHuid. MccnenoBarenbckas popma MpoBeIeHUs 3aHATHH ITpeioiaraer: o3Ha-
KOMJIEHHE € 00JIaCThIO U COJIEP’KaHUEM MIPEIMETHOTO UCCIeA0BaHus, (HOPMYIHPOBKA
Lesel U 3a7a4 UCCie0BaHusl, COOp JaHHBIX 00 U3y4aeMOM OOBEKTE, IPOBEICHUE HC-
clieIoBaHMs (BbIJIEJICHUE U3y4aeMbIX ()aKTOPOB, BHIABMKEHUE TUIIOTE3bI, MOJECIUPO-
BaHue), OOBSCHEHUE TMOITYYEHHBIX JaHHBIX, (DOPMYIHPOBKA BBIBOJOB, OOpPMIICHHE
PE3yJIbTaTOB pabOTHI.

PaboTa B MasbIX rpymnmnax Ha J1a00paTOPHBIX 3aAHITHUSIX C UCIOJIB30BAHUEM HCCIIE-
JIOBATEJIbCKOTO METO/1a IPUMEHSETCS B TEMAX:

2-1 ceMecTp

JIP Nel Teopwus norpemnocren - 2 yaca.
JIP Ne2 (MccnenoBaTenbCKuii MeTOT, paboTa B MaJIBIX TPYIIaxX, JAHC-
kyccus)IIpocrelinme namepeHus - 2 yaca.
JIP Ne3U3mepenne yckopeHust CBOOOIHOTO MaICHUS C TIOMOIIBIO MPH-

Ooopa ATByJa - 2 4aca.

JIP Ned4(HMccnenoBaTenbCKUi METO T, pab0oTa B MaJIbIX IPyIIax, AKC-
kyccust) Onpenencaue K03 duiimeHTa BOCCTAHOBICHUS U BPEMEHHU CO-

YIApEHUs yIPYrux MapoB - 2 4aca.
JIP Ne5(MccnemnoBaTenbCKUi METO T, paboTa B MaJIbIX TPyIIax, AKC-
Kyccusi) OnpeiesieHue neHTpa Mace (U3NIECKOTO MasiTHUKA - 2 4aca.
JIP Ne6(HMccnenoBaTenbCKUi METO T, pad0oTa B MaJIBIX TPYIIaX, AHC-
kyccust) OnpeeneHrne MOMEHTa HHEPIUHN (PU3UUECKOTO MasTHHKA - 2 yaca.

JIP Ne7 (MccnenoBaTenbCKuii MeTOT, paboTa B MaJIbIX TPYIIIaX, JAHC-

kyccus) OnpeeneHre OTHOMEHHS TETUIOEMKOCTH ra3a IMPH MOCTOSH-

HOM JIaBJICHUH K TETNIOEMKOCTH Ta3a MPU MOCTOSTHHOM 00BbEME 110 Me-

tony Kinemana-/lezopma - 2 4aca.
JIP Ne8(MccmemoBaTenbCKUi METO T, paboTa B MaJIbIX IPyIIax, AKC-

kyccust) OnpenencHre TMHAMUYECKOH BSI3KOCTH aBHAIIMOHHOTO Macjia - 2 Jaca.
JIP Ne9(HMccnemnoBaTenbCKUi METO T, paboTa B MaJIbIX IPyIIax, AKC-

Kyccus) M3ydyeHne CBOMCTB MOBEPXHOCTH JKUIKOCTH - 2 yaca.
3-1i cemecTp
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JIP NelO(MccnemoBaTenbCKHiA METO T, pabOTa B MaJIBIX IPyIIax, JUC-

Kyccusi) M3amepenue yieabHOro CONpOTHBIICHHSI TPOBOIHUKA - 2 yaca.

JIP Nell(MccnemoBaTenbCKHii MeTO I, paboTa B MajbIX IPyIInax, JUcC-
kyccusi) OrnpeeneHrue rOpU30HTAIBHON COCTaBISIOIICH HATPSHKEHHO
CTH MarHUTHOTO ITOJIS 3EMJIU

JIP Nel2(MccnemoBaTenbCKHit METO I, pabOTa B MajIbIX IPyIIIax, JUC-

- 2 gaca.

kyccust) OnpeiescHue yAeIbHOTO 3apsiia dJIeKTPOHa - 2 yaca.

JIP Nel3(MccnemoBaTenbCKHiA METO T, pabOTa B MaJIBIX IPyIIax, JUC-

kyccust) Onpenenenne ko3 dunmenTa 3aryxanus 1 JOOPOTHOCTH KO- - 2 Yaca.

ne0aTenbHON CUCTEMbI (PU3NYECKOTO MAaITHUKA
JIP Nel4(MccnenoBatenbckuii METOA, pabOTa B MaJIBIX TPYIIIAX, TUC-

Kyccust) MccnenoBanue CBOMCTB CTOSYHUX SJICKTPOMATHUTHBIX BOJIH - 2 yaca.

JIP Nel5(MccnemoBaTenbCKHiA METO T, pabOTa B MaJIBIX IPyIIax, JUC-

kyccust) OnpenencHue GOKYCHOTO PaCCTOSIHUS JIMH3bI - 2 yaca.

JIP Nel6(MccnenoBarenbCkuii METO, paboTa B MaJIbIX TPYIINax, TUC-
Kyccust) MoenupoBaHie ONITUYECKUX TPHUOOPOB U ONIPEICIICHUE X

YBCIMYCHUA - 4 yaca.

JIP Nel7(MccnenoBarenbCkuii METO, paboTa B MaJIbIX TPYIINax, TUC-

Kyccusi) OnpeneneHue pacCTOSHUS MEXIY IeasMu B omnbite FOHra - 2 yaca.

JIP Nel8(MccnenoBarenbCkuii METO, paboTa B MaJIbIX TPYIINax, TUC-

kyccust) OnpeeneHne NOCTOSHHOW AU(PPAKITUOHHONW PEIICTKH - 2 yaca.

JIP Ne19(MccnenoBatenbCkuii METOA, pabOTa B MaJIBIX TPYIIIAX, TUC-

Kyccusi) Onpenenenue pagnyca KpUBH3HbI ¢ TOMONIBIO Koier Hpro- - 2 Jaca.

TOHA
JIP Ne20(MccnenoBarenbCckuii METO, pabOTa B MAJIBIX TPYIIIAX, TUC-

kyccusi) MccnenoBanue CBOMCTB MOJISPU30BAHHOTO CBETA - 2 4aca.

JIP Ne21 (MccnenoBaTelibCKuii METO/I, pab0Ta B MaJIbIX TPYIINaXx, TUC-

Kyccusi) MccaenoBanue QUCIIEPCHH ONTHYECKOIO CTEKIIA - 2 yaca.

JIP Ne22 (MccrenoBaTelibCKUi METO/I, pad0Ta B MaJIbIX TPYIINaXx, JTUC-
kyccus) OnpeencHre 3HEPTUU AUCCOLUAIIMH IBYXPOMOBOKHUCIIOTO

KaJIus - 2 gaca.

9 (I)OHI[ OLHCHOYHBIX CPEACTB IJIA NMPOBECACHUS TEKYILIECIro KOHTPOJIA yCnieBa-

€MOCTH " HpOMe)KyTO‘IHOﬁ aTTeCTAallMi 110 UTOraMm OCBOCHHUA JUCHUITIMHDBI

VYpoBeHb U KauecTBO 3HAHUIN O0YYAIOUIUXCS OILIEHUBAETCS MO pe3ysibTaTaM Te-
KYILIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEXKYTOUYHOM aTTECTALUM 110 UTOraM OCBO-
€HUS TUCIUIUIMHBI B BUJIE dK3aMeHa (BO BTOPOM U B TPETHEM CEMECTPE).

Texymuii KOHTPOJIh BKITIOYAET B ceOsl BXOJHOW KOHTPOJIb, YCTHBINA OMPOC, 3a-
IIUTY BBITTOJTHEHHOTO MPAKTUYECKOTO 3aJaHUs U 3alTUTy JabopaTOpHOI pabOTHI.

BxoaHOM KOHTpOJIb TIpeAHA3HAYEH /ISl BBISIBIICHUS YPOBHSI MOJATOTOBKH 00yYa-
IOIIUXCS, HEOOXOUMBIX ISl OCBOEHUS TUCIUIUIUHBI. BOmpoCHk /151 BXOAHOTO KOH-
TPOJIsl IPUBEIEHHI B 1. 9.4.
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Y CTHBINM ONPOC MPOBOAUTCA C LIEJIBI0 KOHTPOJIS 3HAHUM TEOPETUYECKOIO MaTe-
puana, u3J1araéMoro Ha JIEKLIUH U YCBOCHHOI'O B PE3YJIBTATE CaMOCTOSATEIBHOMN pa-
00ThI. [lepedenpb TeM AJi1 caMOCTOATENBHON IPOPAOOTKU TEOPETUUECKOTO MaTEPHU-
ajia MPUBEIEH B II. 5.5.

3amuTa peneHus 3a1a4 s cCaMOCTOSITENIbHOM paboThl MPOBOJUTCS ISl TIPO-
BEPKU YCBOECHHMSI CTYJEHTOM TEKYLIEro y4eOHOro MaTepuaja U CoCOOHOCTH HC-
[I0JIB30BAaTh ATU 3HAHUS JUIS AaHAJIM3a YCIIOBUS M PELICHUS 3a/1a4y, a TAKKE YMECHUS
MPUMEHSTh MaTeMaTHUYECKUE METOJIbI JIJIsl OMUCAHUS (PU3NUCCKUX SBICHUI.

3ammra J1abopaTopHON pabOTHl MPOBOAUTCS ISl BBISBICHUS CHOPMHUPOBAHHO-

CTH HaBBIKOB JKCIUTyaTaIliu MPUOOPOB M 00OPYIOBAaHUS W TPOBEICHUS (U3HUC-
CKOTO 3KCTIIEpUMEHTA, a TAKKEe YMEHHS MPOBOJIUTH CTATUCTUYECKYI0 00pabOTKy pe-
3yJbTAaTOB 3KCIIEPUMEHTA. 3a/laHUs Il CAMOCTOSITENIBHOIO PEIICHUs 3334 U BO-
MIPOCHI JJIA 3aIUTHI JJA0OPATOPHBIX padOT MpUBENEHHI B 1. 9.6.1.

IIpomesxyTOUHas arrecTanys 110 UTOraM OCBOEHUS JUCUUIUIMHBI [IPOBOAUTCS B

BU/JIE 3a4€Ta BO 2-M CEMECTPE U 3K3aMEHA B 3-M CEMECTpE.
3a4eT MO3BOJISIET OLUEHUTh YPOBEHb OCBOCHHS KOMIIETCHIIMM 3a MEPBBIA IEPUOA
oOyueHusi. DK3aMeH IpeJIoyiaraeT OTBET Ha TEOPETUYECKUE BOIPOCHI Omiera u3 me-
pEUHs BOIPOCOB IMPeICTaBICHHBIX B 1. 9.6.2. K MOMEHTY cjauM sK3aMeHa JOKHBI ObITh
0J1aronoJIy4yHo MPOHIEHBI MpeabIayIIne GOpMbl KOHTPOJIS.

Metonuka ¢popMupoBaHus pe3ylbTUPYIOIIEH OLIEHKH B 0053aTE€IbHOM HOPSIAKE
YUUTHIBAET aKTUBHOCTH CTYJEHTOB Ha JEKUUAX U MPAKTUYECKHUX 3AHATHUSIX, YUaCTHE
CTYJ€HTOB B KOH(EPEHLUMSIX M MOATOTOBKY MMM NyOJUKALMi, YTO OTPaXEHO B
OAJITbHO-PEUTUHTOBOM OLIEHKE B 11. 9.1. OLeHKa TeKyIero KOHTPOJIsl yCIIeBaeMOCTH U
3HAHUM CTYJEHTOB MPOBOJUTCS B COOTBETCTBUU C METOJMKON BBICTaBJICHHS OAJIOB
MpUBEACHHON B 11.9.2. OnncaHue MIKajabl OLICHUBAHUS, UCIIOIb3YEMOM ISl TTPOBEIC-
HUS IPOMEKYTOUHBIX aTTECTALMMI, IPUBEIAEHO B II. 9.5.

9.1. Ba/uIbHO-pPeliTUHIOBasl CHCTEMA OLIEHKH TEKYIIero KOHTPOJIsI ycrneBae-
MOCTH ¥ 3HAHUI U MPOMEKYTOYHOM aTTeCTAIUM CTY/IEHTOB
OO6m1as Tpy1I0€MKOCTh OCBOSHHUS TUCIMIUTMHBI 324 Jaca; 9 3.¢.
By uToroBoro KOHTpoJIsi — 3a4€T, 9k3aMeH (2,3 cemecTp)

2-ii cemecTp:
Pasnen (tema) / Bua yueoubix 3anatuii | KonuvecTBo 0asn-

Ne (O1IeHOYHBIX 3aJaHMIi), O3BOJISIIOIINX | JIOB Cpok kon- | [Ipum.
n/n CTYIEeHTY NPOAeMOHCTPUPOBATH /10- | MUHHM. | Makc. TPOJIA
CTUTHYTBIH ypOBeHb C)OPMHPOBAHHO- | (TIOPOT. (mopsinko-
CTH KOMIIeTEeHII NI 3H.) BBII HOMEpP
HEJemu C
Hayajma ce-
MECTpa)
l. Oobs3aTesibHbIE BUABI 3aHATHIA
1. Pazngen 1. Mexanuka
Ayoumopmnuie 3anamus
1.1. JIaGoparophas pabota Nel-3ammura UM,
2 3 2 PMTL
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1.2. JlabopaTtopHas padota Ne2-3amura UM,
2 3 4
PMI'
1.3. JlabopaTtopHas padora Ne3-3ammura 9 3 6 UM,
PMI'
14. JlabopaTopHas padota Ned-3ammura 9 3 8 UM,
PMI'
15. JlaGopaTopHas padora NeS-3ammura UM,
2 3 10
PMI'
1.6. JlabGopaTopHas pabota Ne6-3ammura UM,
2 3 12
PMI'
1.7. [Tpaktuu. 3ansTre Nol 0 1 1
1.8. [TpakTuy. 3ansTre No2 0 1 3 |
1.9. ITpakTuy. 3anstie Ne3 0 1 5 )|
1.10. [Tpaktuu. 3ansaTue Nod 0 1 7 |
1.11. ITpaktuy. 3ansTie Neb 0 1 9 )|
1.12. TecTupoBanue 14 17 10
HTtoro 6a/10B no pazaeny (teme) Nel | 26 40
2. Paznen 2. Monekysipaasi pu3nka u Tep-
MOIMHAMHKA
2.1 Ayoumopnuie 3anamus
2.1. JlaboparopHas pabota Ne7-3amura UM,
2 3 14
PMI'
2.2. JlaboparopHas pabota Ne8-3amura UM,
2 3 16
PMI'
2.3. JlaboparopHas pabota Ne9-3amura UM,
2 3 18
PMI'
2.4, [TpakTrueckoe 3ansaTue Neb 0 1 11 |
2.5. [TpakTuyeckoe 3anstue No7 0 1 13
2.6. [TpakTryeckoe 3ansiTre Ne8 0 1 15 )|
2.7. ITpakTuyeckoe 3ansTHe Ne9 0 1 17 |
2.8 TectupoBanue 13 17 18
Htoro 6a;10B o pazaeny (teme) Ne2 | 19 30
ITocerenue 3ausaTuin - -1 1-18
CBOEBPEMEHHOCTh  BBINOJIHEHUS  3a/1a- | P 18
HUH
I/ITUoro 1o 00513aTe/IbHBIM BH/1aM 3aHSI- 45 70
THIl
3auer 15 30
HTroro 3a 2 cemecTp 60 100
[epeBos 6aTEHO-PEUTHHTOBOM CHCTEMBI B 3a4€THYIO OIIEHKY JIJIsI 2 — TO CeMecTpa
KommuecTtBo 6asioB o OamIbHO-peHTHHIOBON
Pesynbrar cnaum 3adera
OIICHKE
60 GassioB 1 Oosiee 3a4yTeHo
MmeHee 60 GaioB He 3aureno
3-ii cemecTp:
Pasznen (tema) / Bua yueOnbix 3ans- | KoanuectBo 0an-
Ne THH JIOB Cpok ITpum.
n/n (3 obmiero pacyera | KOHTPOJIsI

100 GasuioB
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(OIEHOYHBIX 3aaHUI1), TIO3BOJISIFOIIMX | HA JUCIUILIUHY) (mopsiako-
CTY/IEHTY HpPOJEMOHCTPUPOBATh [10- | MUHUM. | MakCHM. | BbIil HOMEp
CTUTHYTBIH YpOBeHb ¢(h)OPMHPOBAHHO- | (TIOPOT. HEelenu ¢
CTH KOMIIETeH U 3H.) Hayaia ce-
MecTpa)
3. Pasnen 3. DiieKTpr4ecTBO 1 MATHETH3M
3.1. Ayoumopnoie 3anamusn
3.1.1. | JIaboparopHas pabora NelO-3ammra UM,
2 3 1
PMI'
3.1.2. | JlaboparopHas pabora Nell-3ammra UM,
2 3 2
PMI'
3.1.3. | JIaboparopHas pabora Nel2-3ammra UM,
2 3 3
PMI'
3.1.4. [TpakTrueckoe 3anstue NelO 0 1 1 |
3.1.5. | [Ipaktuueckoe 3ansitue Nell 0 1 2 |
3.1.6. [TpakTrueckoe 3anstue Nel?2 0 1 3 |
3.1.7. | llpaktuueckoe 3anstue Nel3 0 1 4 |
3.1.8. [TpakTrueckoe 3anstue Neld 0 1 5 |
3.2. Camocmosamenvnas paboma cmy-
denma
3.2.1. | Pemenwue 3amau 6 6 1-18
HTtoro 6a/10B no pazaeny (Teme) Ne3 | 12 20
4, Pasgen 4. ®usuka Koj1e0aHuil M BOJIH
4.1.1. JlaboparopHast pabora Nel3-3ammra UM,
2 3 4
PMI'
4.1.2. | Jlabopartopnas pabora Nel4-3ammura UM,
2 3 )
PMI'
4.1.3. | Ilpaxr. 3ansarust Nel5 0 0 6 )|
4.1.4. ITpaxr. 3ansTs Nol6 0 1 7 |
4.2. Camocmoamenvnan paboma cmy-
oenma
4.2.1. Pemenue 3amau 3 3
HToro 6a10B no pazaeny Ned 7 10
5. Pazgen 5. Onruka
5.1 Ayoumopnoie 3anamusn
5.1.1. | JlaGopatopHas pabora Nel5-3amura M,
2 3 6
PMI'
5.1.2. | JlaGopatopHas paborta Nel6-3amuTa M,
3 3 8
PMI'
5.1.3. | JlaboparopHas pabora Nel7-3ammra UM,
2 3 9
PMI'
5.1.4. | JlaboparopHas pabora Nel8-3ammra UM,
2 3 10
PMI'
5.1.5. JlaboparopHast pabota Nel9-3ammra UM,
2 3 11
PMI'
5.1.6. | JIaboparopHas pabora Ne20-3ammra M,
2 3 12
PMI'
5.1.7. JlaboparopHast pabota Ne21-3ammra UM,
2 3 13
PMI'
5.1.8. | lpakr. 3anstust Nel7 0 1 8
5.1.9. | lpakr. 3ansTust Nel8 0 1 9
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5.1.10. | IIpaxr. 3ansTust Nel9 0 1 10 |
5.2. Camocmoamenvnan paboma cmy-
denma
5.2.1. | Pemenwue 3amau 3 3 1-18
HToro 6a10B no pazaeay Nes 18 27
6. Pasnen 6. KBantoBasi pusuka
6.1 Ayoumopnoie 3anamusn
6.1.1. [Tpakr. 3ansTue Ne20 0 1 11 |
6.1.2. | IIpaxT. 3ansaTus Ne21 0 1 12
6.2. Camocmosamenvnaa paboma cmy-
denma
6.2.1. Pemenue 3amau 3 3 1-18
HToro 6a/510B o pazaeny Ne6 3 S
7. Pa3nen 7. ATromHasi u siiepHasi pusuka
7.1, Ayoumopnoie 3anamusn
7.1.1. | JlaGopatopnas pabora Ne22-3amuta 2 3 14 UM,
PMI'
7.1.2. | llpakr. 3ansiTie Ne22 0 1 13 )|
ITpaxT. 3ansTus No23 0 1 14 |
7.2. Camocmosamenvnas paboma cmy-
denma
7.2.1. | Pemenwue 3amau 3 3 1-18
Hroro 6a/s10B o pazgeny Ne? 5 8
[locewenue 3ansaTuii - -1
CBOEBPEMEHHOCTD  BBINIOJIHEHUS  33J1a- | D
HUHN
I/IT?FO 10 00513aTeJIbHBIM BH/IaM 3aH5- 45 70
THH
JK3aMeH 15 30
Hroro 3a 3 cemecTp 60 100
HToro mo iucuunjnHe 120 200
1. IIpemMuanbHble BUABI 1eSITETbHOCTH
(151 yyeTra mpu ompeaeJeHUU peii-
THHIA)
1. Hayunble myOnukanuu mno tTemMe JUCITH- 7
TUTHHBI
2. VYyactue B KOH(pEpeHIMsX 110 TeME AUCIH- 7
TUTUHBI
3. Y4actue B IpeIMETHON OJIMMITNALEC 6
UTOro IOMOHUTELHO NPEMHATBHBIX 20
0aJ1I0B
Bcero no qucuunuinze (1J1st peiiTUHIa) 220

IlepeBoa 0a1/10B 6A/VIbHO-PEHTUHIOBOM CHCTEMbI B OLIEHKY 0 5-TH 0a/JIbHON «aKageMu-

YyecKoi» HKaJje

KoanuecrBo 60ayi10B mo BPC

Onenka

(mo 5-tm

«aKaJeMIYecKoiD» ImKaJie)

0AJLIILHOI

90 u Goinee 5 - «OTAMYHO»
7089 4 - «xopoo»
6069 3 - «yoOBJIETBOPUTEIBLHO»
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menee 60 2 - «HEYOOBJIETBOPUTEIHLHO)

9.2 MeToan4ecKue peKOMEHIAUM 110 IPOBEACHUIO NPOUEAYPbI OLleHUBAHUS
3HAHMH, YMEHHUH ¥ HABBIKOB M (MJIM) ONbITA AEATEJIbHOCTH, XaPAKTEPU3YHOIIHNX
3Tanbl GOPMUPOBAHMSA KOMIIETCHIIMH.

OneHka Tekylieil ycreBaeMOCTH CTyICHTa MTPOBOJUTCS B 3aBUCMMOCTH OT BHUJIA
y4eOHOM padOThI:

TecTupoBanue

Bo 2-M cemecTpe B KOHIIE KaX]IOTO pasjiena MpoBOJUTCS TecTupoBanue. Cxema Te-
CTOB MPHUBE/ICHA B CIEAYIOMIEH TabIuIe:

Kon-Bo 3ama- | Bpewms BblI- | MuHuUMalIbHBIN | MakCUMaJIbHBIN
No paznena N
HUH B TECTE MMOJIHEHUS Oain Oain
1 17 15 MuH. 14 17
2 17 15MuH. 13 17

HpaBI/IJIBHO BBIITOJIHCHHOC 3aaHUC B TCCTC OLICHUBACTCI B 1 6am.

3agauu 4J11 CAMOCTOSITEIbHOIO pPeICcHusA

JIJ1sl caMOCTOSITENIPHOTO PENICHHsSI 3a/1a9 CTYJCHTY JAlOTCs TOMAITHUE paOOThI
(3amaun) (1. 9.6.1). I1pu mpaBHMIIBHOM pPEIICHUH BCEX 3a/1a4 OJTHOM JOMAITHEH paOboThI
CTYIEHTY 3acUuThIBaeTCs 3 Oayuia. 3aada CUUTAETCS PEIICHHOM PAaBHIIBHO, €CITH CTY-
JIEHT
- OMpEIeIIAeT BCE 3aKOHBI (PU3UKH, KOTOPHIM MOAUYUHSAETCS PU3NUECKUIM MPOIIecC,
paccMaTpUBaEMbIil B YCIIOBUU 33]1a4H;

- JIeJIaeT BBIBOJI ypaBHEHUS (CHCTEMBbI ypaBHEHUI), 0OTOOpakarouil JTaHHbINA Pu3nde-
CKUU MPOIECC;

- pemaeT ypaBHEHHE B 0011IeM BHJI€ Y HAXOIUT NIPABUILHOE YUCICHHOE 3HAYEHHUE UC-
KOMOU BEJIMYMHBI B COOTBETCTBYIOIIMX SIUHUIIAX H3MEPEHUSI.

3amura J1adbopaTtopHbIX padoT

3 Gamna

- XOPOIIIO 3HAET TEOPHUIO (U3UYECKOTO SBJICHUSI, paCCMaTPUBAEMOI0 B J1aOOpaTOPHOM
pabore;

- MPABWJILHO COOMPAET IKCIEPUMEHTAIBHYIO YCTAHOBKY U TIPOBOIUT M3MEpeHue hu-
3UYECKOMN BEJIMUMHBI;

- 3HAET CTATHCTHYECKUE METOJIbI 00pa0OTKU PE3YJIbTATOB U3MEPEHHS 1 HAXOIUT T10-
IPENTHOCTD U3MEPEHUS.
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2 Oamna

- HE B TIOJTHOM Mepe 3HAET U IOHUMAET TEOPHI0 (U3UUYECKOTO SIBICHUS, pacCMaTpHBa-
€MOT0 B JlabopaTopHOU padorTe;

- IPaBWJIBHO COOMPAET IKCIIEPUMEHTATBHYIO YCTAHOBKY M MPOBOJIUT U3MEPEHUE (HH-
3UYECKOU BEIININHBI;

- HaXOJIUT MOTPEITHOCTh H3MEPEHUSI.

Pa0GoTa Ha NpaKTUYECKUX 3aAHATUSX
1 6amn

- IPUHHUMACT aKTHUBHOC Y4aCTHUC B IIPOLCCCC aHAJIM3a U pCIICHUA (I)I/ISI/I'-IeCKI/IX 3agad.

9.3 TemMbl KypCcOBBIX padoT (IPOEKTOB) MO JUCUHUILIUHE
Pedepatsl, kypcoBsie paboThl, 3cce U T.J. IO pa3zesiaM AUCIUIUIMHBI HE TIPeay-
CMOTPEHBI Y4EOHBIM TIJIAHOM

9.4 KoHTpOJIbHBIEC BONIPOCHI [IJISI IPOBEACHUSI BXOJJHOT0 KOHTPOJISI 0CTATOY-

HbIX 3HAHUH 110 06ecnetuam1unM ANCHUIIJINHAM

MaremaTtuka

Cemectp 2
1. JIuneitHoe ipocTpaHCcTBO. JIMHEHHbBIE OTIEpaTOPHI.

2. 'eomeTrpuueckue BeKTOpbl. CyMMa BEKTOPOB. Y MHOKEHHS BEKTOpA Ha YUCIIO.

3. CkanspHoe, BEKTOpPHOE, CMEIIaHHOE MPOU3BEACHHS BEKTOPOB. J[BOHOE BEKTOPHOE
IIPOU3BEJCHUE.

4. CucteMa ITMHEWHBIX ypaBHeHUH (MeTon Kpamepa, MeTton oOpaTHOM MaTpHIlbl, Me-
tox ["aycca)

5. [Ipenen pynkiuu. beckoneuHo manbie GyHKIUU.

6. Auddepenunpyemoie pynkunn. [IpousBogHas GyHKIHH.

7. Heonpenenenuplil uHTErpaji. Metoasl MHTErpupoBanus. OnpeaeneHHblid HHTerpal
(onpenenenue, popmyna HetoTona-JIeitonuma).

8. @yHKIMH MHOTUX TIepeMEHHBIX. YacTHBIE MPOU3BOIHBIE.

9.5 Onucanue mokasaresieil ¥ KpMTepueB OLlCHUBAHUS KOMIIETEHIIMIA HA pa3-

JIMYHBIX 3Tanax ux (l)OpMI/IpOBaHI/IH, OIIMCAHHC HIKAJ OLICHUBaAHUA

Kpurepuu onienuBanus kom- | [lokazaTenu oueHuBaHUS Onucanue mKabl

HEeTEeHIINH KOMIIETEHITN I OIlCHUBaHUSI

1. O6naganue maTemMaTHuye- 3HaeT NpUpOay OCHOBHBIX JK3aMeH:

CKOH M €CTECTBEHHOHAYYHOH | (DU3MUECKUX SBICHUIA, TIPU- 10 6a10B:

KYJIbTYpOH KaK 9acThIO IPO- | YMHBI X BOSHUKHOBEHUS U —JIaeT TOJIHBIM OTBET HAa BO-

(eccroHabHOH U 00IEYeNno- | B3aUMOCBA3U. 3HAET 3aKOHBI | IPOC, HET HEOOXOIMMOCTH B
Bedeckor KynbpTypsl (OK-32) | dhu3uku u MareMaTHuecKue
MOJIEJIN OTIMCBHIBAOIIIE ITH
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3namo:

- (hu3nyeckre OCHOBBI MeXa-
HUKH;

- OCHOBHBIE TIOHSATHUS, 3aKOHBI
Y MOJIEIIH MEXaHUKH, DJIeK-
TpUYECTBa U MarHeTu3Ma, Ko-
J1e0aHMH U BOJIH, KBAHTOBOM
(bu3nKH, MOJNEKYIAPHON (PH-
3UKH ¥ TEPMOJUHAMUKH, OI-
THUKHU, aTOMHOU U AJIEPHOU
busuky;

- MaTeMaTU4eCKUEe MOJIEN
MPOCTEHIINX CUCTEM U TIPO-
1IECCOB B €CTECTBO3HAHUU U
TEXHHKE.

Ymems:

- yHoTpeOsTh MaTeMaTuye-
CKYIO CUMBOJIUKY JIJISl BBIpa-
YKEHHS KOJIMYECTBCHHBIX U
Ka4eCTBEHHBIX OTHOIICHHH
00BEKTOB;

- pemiaTh TUIOBBIE 3329 110
OCHOBHBIM pa3fieliaM Kypca
(U3HUKY, UCTTIONIB3YS METOIBI
MaTeMaTU4YeCKOT0 aHaJIn3a.

Braoemy:

- METO/IaMHU ITIOCTPOEHHUSI Ma-
TeMaTU4YeCKON MOJEIN TUIIO-
BBIX MTPO(ecCHOHAIBHBIX 3a-
Jla4 ¥ COJEPKATEIbHON UH-
TepHpeTanuy MOITy4eHHbIX
pE3YJIBTATOB.

SBJIEHUS. 3HAeT MaTeMaTnye-
CKHE METOJIbI PEIICHHS 3a-
71a4, BO3HUKAIOLIMX B IIPO-
1ecce npoQecCHoHATBHON
nesrensHOCTH. [Ipencrasnser
CBSI3b (DMBUKHU C IPYTUMHU
HayKaMH ¥ poJib (PU3UUECKUX
3aKOHOMEPHOCTEHN.

Hcnonb3yer i onuvcaHus
SBJICHUI M3BECTHbIE (U3NYe-
ckue Mojenu. [Ipumenser
3HaHUS O (PU3MYECKUX CBOWA-
CTBax OOBEKTOB U SIBIECHUH B
MIPAKTUYECKOU JIeATEIIHOCTH.
IIpu pemenun ¢uznIECKUX
3aJad  MPUMEHSET METOJbI
Qg epeHaIbHOr0 U HHTE-
I'PaJIbHOTO UCYUCIICHUS.

Braneer HaBbIKaMM OITHCaHUS
TCXHOI'CHHBIX IIPOOCCCOB U
NPUPOJIHBIX SBJICHUH Ha OC-
HOBE 3aKOHOB (M3HKH U
HaBBIKAMH PEIICHUS TUIOBBIX
(bu3nvecKux 3a1ad.

2. CmocoOHOCTh U TOTOB-
HOCTb HCIIOJIb30BaTh Ha MpPaK-
TUKe 0a30BbIE€ 3HAHUA U Me-
TOJBI MATEMATUUECKUX U
ecrectBeHHbIX Hayk (OK-40)

Buame:

- METO/IbI TEOPETUYECKOTO U
IKCIIEPUMEHTAILHOTO UCCITe-
JOoBaHUS B (pu3mKe;

- OCHOBHBIE MAaTEMATHYECKHE
METO/IbI pelieHus mpodeccu-
OHAJIBHBIX 3a/1ad.

Ymems:

3HaeT OCHOBHBIE (PU3UUECKUE
3aKOHBI, JIE)KALUE B OCHOBE
COBPEMEHHOMN TEXHUKH U TEX-
HOJIOTHH. 3HaeT (pU3NUecKue
puUOOPHI U METO/BI U3MEPE-
HUS PU3NYECKUX BETHUUH.
3HaeT OCHOBBI TEOPUH I1O-
IPELIHOCTEN.

Hcnonp3yer nis onucanus
SIBJIEHUI U3BECTHBIE (hu3nye-
ckue monenu. [Ipu pemennn
3aja4 npumenseT nuddepen-
LMAIbHOE U UHTErPaIbHOE
HCUHUCIICHUE. Y MEET MPOBO-
TUTH (PU3NYECKUA IKCTIEpH-
MEHT. MOXXeT mpoaHaIu3upo-

JIOTIOTHUTEIbHBIX
LIUX BOMpPOCax);
—HMMeeT CHCTeMaTU3HpPOBaH-
HbI€, ITYOOKHE U MOJIHbIE 3Ha-
HUS TI0 BCEM pazzeiiaM ydeo-
HOM MporpaMMmsbl, a TaKXke 110
OCHOBHBIM BOIIPOCaM, BBIXO-
JSIIMM 32 €€ TIPEJIEIbl;

— HUCIIONB3YET HAYyYHYIO (TeX-
HUYECKYI0) TEPMUHOJIOTHIO (B
TOM 4YHCIIe Ha WHOCTPAHHOM
SI3bIKE), CTHUJIMCTHYECKH TIpa-
MOTHO, JIOTHYECKU MPABUIHHO
M3J1araeT OTBETHI Ha BOIIPOCHI;
—0e3ynpeyHo BiajgeeT HH-
CTpyMEHTapueM yueOHO
JTUCIUIITUHBI, YMEET €ro 3¢-
(eKTUBHO HCIIOJNB30BAaTh B
IIOCTAHOBKE U PEILICHUU Hay4-
HBIX U MpodeccHnoHaNbHBIX
3azay;

—BJIaJICET CIHOCOOHOCTBHIO ca-
MOCTOSITEIbBHO M TBOPYECKHU
pelaTh CI0KHbIE MPOOJIEMBI
B HECTAH/IAPTHOW CUTYaI[UH.

(HaBomIsI-

9 dasn0B:

—JaeT MHOJHBIA OTBET HA BO-
IPOC, €IMHUYHbIE HABOASILINE
BOIIPOCBI;

—MMeeT CHCTEMaTU3UpPOBaH-
HbI€, TTTyOOKHUE U TIOJIHbIE 3HA-
HUS 110 BCEM pazjenam y4deo-
HOM IIPOrPAMMBI;
—HCIIOJIb3YeT Hay4yHYIO (TeX-
HUYECKYI0) TEPMUHOJIOTHIO (B
TOM 4YHCJIE HA WHOCTPAHHOM
SI3BIKE), CTUJIMCTUYECKU TIpa-
MOTHO, JIOTHYECKH IPABUIIBHO
M3JIaraeT OTBEThI Ha BOIPOCHI;
—BJIaJICET HMHCTPYMEHTapHeEM
y4eOHOM TUCIUIUIMHBL, yMeeT
ero 3(QQEeKTUBHO HCIOJIB30-
BaTh B IIOCTAHOBKE U pelle-
HUU HAy4yHBIX U Tmpodeccuo-
HaJIbHBIX 337a4.

8 dans10B:
—JIa€T XOPOIIHI OTBET, OTBE-
TOM JIOCTaTOYHO OXBA4CHBI
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- HCTIONIb30BaTh (PU3HUECKUE
3aKOHBI TIPU aHAIIM3E U pelie-
HuHU 1pobiemM mpodeccro-
HaJIbHOM JIESATCIbHOCTH;

- IPUMEHATh MaTeMaTuye-
CKH€ METOIBI IIPH PEIICHUN
TUIOBBIX MPOPECCHOHANb-
HBIX 33/1a4.

Bnaodemy:

- METOJaMU ITOCTPOEHHUS Ma-
TEMATUYECKOW MOJIENIA TUIIO-
BBIX MPO(ecCrOHAIbHBIX 3a-
Jla4y ¥ COJAEPKATEIIbHON UH-
TepIpeTAUU [OJTYYEHHBIX
pe3yibTaTOB;

- METO/IaMHU TIPOBEJCHUS PU-
3U4ECKUX U3MEPEHUM, METO-
JTaMH KOPPEKTHOW OLIEHKH
MOTPELIHOCTEN NpH MPOBEAE-
HUM (PU3HUECKOTO IKCIIEPH-
MEHTA.

BaTh Pe3yJbTaThl IKCIEPU-
MeHTa. [IpoBoauT cratuctu-
YECKYI0 00pabOTKy pe3yJibTa-
TOB YKCIIEPUMEHTA.

Bnaneer HaBbIKamMu onucaHus
OCHOBHBIX (DU3HUECKUX SIBJIC-
HUW W HaBBIKAMHU PEIICHUS
TUTMOBBIX (PU3UYECKUX 3a]ad.
Bnaneer HaBpikamMu 3KCIUTya-
Taluu TpudOpPOB U 000PYIO0-
BaHUA. CdhopmupoBanbl
HaBBIKM 00paOOTKU W HHTEP-
MpEeTaluy Pe3yabTaTOB U3Me-
peHHil.

3. OGnagaHue KpeaTUBHBIM
MBIIIJICHUEM, CIIOCOOHOCTBIO
K CAaMOCTOSITEIILHOMY aHa-
U3y CUTYyaruu, hopmanuza-
UK TIPOOJIEMBI, TIIIAHHPOBA-
HUIO, IPUHATHIO U Pean3a-

i (OK-10)

3namu:

- METO/Ibl TEOPETUYECKOTO U
9KCIIEPUMEHTAJILHOTO UCCIIE-
JIOBaHUs B (PU3UKE.

Ymems:

- UCTIONIb30BaTh (U3HUECKUE
3aKOHBI IIPU aHAIU3€ U pellie-
Huu nipobem mpodeccro-
HaJIbHOM €SI TeIbHOCTH.

Braoemy:

- METO/IaMU ITOCTPOEHHUSI Ma-
TEMATUYECKON MOJIENH TUIIO-
BBIX MPO(ecCHOHAIBHBIX 3a-
Jlad ¥ COJEPKATEIbHON UH-
TepHpeTauy MOTy4eHHbIX
pE3yJIbTATOB.

3HaeT 3aKOHEBI (1)I/ISI/IKI/I Hu Ma-
TEMATUYCCKUEC MOJCIIN OITH-
CBhIBArOImue 3THU ABJICHHA.

YMeer nenarb KOppeKTHYIO
MOCTaHOBKY (PU3UYECKOI 3a-
Jla4uu, CBA3aHHYIO C U3ydae-
MbIM siBIieHuEM [Ipupossr.
Cnioco6eH mpoBeCTH aHAU3
3aJ]au MCIIOJIb3YsI 3aKOHBI
¢usuku. CriocoOeH BbIIBH-
HYTh HAYYHO 0OOCHOBaHHYIO
TUIIOTE3Y O CYTH (pu3uye-
CKOTO SIBJICHHUSI.

Bnaneer HaBLIKaMu omnuca-
HUSI OCHOBHBIX (PM3UUECKUX
SIBJIGHUN U HaBBIKAMHU pellie-
HUS TUIMOBBIX (PU3MYECKUX
3a1a4. CiocoOeH NoJb3ysach
Hay4HOU U CIIPaBOYHOU JIUTE-
paTypoil OCBOUTh HOBBIE 3HA-
HUS.

4. CriocoOHOCTb aKTyaIu3H-
POBAaTh UMCIOIIUECA 3HAHUA,

3HaeT NpUpPOy OCHOBHBIX
(bu3nyYecKuX SBICHUN, IPU-
YUHBI UX BOSHUKHOBEHUS U

BCE pas3fienbl BOIpOca, €AM-
HUYHBIC  HABOJMIIME  BO-
IPOCHI;

—HMMEeT CHCTEMaTH3HPOBAaH-
HBIE, [NTyOOKHE U MTOJTHBIE 3HA-
HUS 110 BCEM IOCTABJICHHBIM
BOMpOcaM B 0ObeMe yueOHOM
IPOTrpaMMBbl;

—HCNOJIb3YET HAYYHYIO (TeX-
HUYECKYI0) TEPMHUHOJIOTHIO,
CTMJIMCTUYECKH  T'PaMOTHO,
JIOTMYECKH TPaBHIBHO H3Ja-
raer OTBEThl Ha BOIPOCHI,
yMeeT JielaTh 00OCHOBAaHHBIC
BBIBO/IbI;

—BJIQJICET WHCTPYMEHTapueM
y4eOHOM TUCIUIUTMHBL, yMEET
€ro MCI0Jb30BaTh B IOCTa-
HOBKE M PEIICHUH HAYYHBIX U
npogeccuOHaIbHBIX 3aau.

7 6anJ10B:

—JaeT XOpouud OTBeT (H0-
CTaTOYHOE 3HAHWE MAaTepHU-
aja), Ho TpeOOBAIMCH HABOI -
IIKE BOIIPOCHI,

—HMMeeT CHCTeMaTU3UpPOBaH-
HBIE, ITYOOKHE U MOJIHbIE 3Ha-
HUS TI0 BCEM pa3jesiaM ydeo-
HOM MPOTPaMMBI;

—BJIaJICET WHCTPYMEHTapHEM
y4eOHOU TUCITUTUTNHBI, YMEET
€ro WCIONb30BaTh B TMOCTa-
HOBKE W PEIICHUH HAYYHBIX H
npohecCHOHATBHBIX 3a7a4.

6 0an0B:

—JaeT YIOBJIIETBOPUTEIBHBIN
OTBET, CTYIEHT JOCTAaTOYHO
OPHEHTHPYETCS B OCHOBHBIX
acIieKTax BOIpoca;

—HMMEeT JOCTAaTOYHO MOJHBIE
Y CHCTeMaTU3WPOBAaHHbIE 3HA-
HUS B 00beMe y4eOHOH mpo-
rpaMMBbI;

—BIIAJICE€T HMHCTPYMEHTapUEM
y4eOHOM TUCHUTUIMHBI, yMEeT
€T0 HCITOJIb30BaTh B PEIICHUHT
y4eOHBIX U TpodeccuoHaNb-
HBIX 3a/1a4.
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YMEHUS U HaBBIKH MPHU MPU-
HSATUU PEUIEHMS U €r0 peaju-

3anuu (OK-33)

Buame:

- METOJIbI TEOPETUYECKOTO U
AKCIIEPUMEHTAIBHOTO UCCIIe-
JoBaHUs B (pr3uKe.

Ymems:

- UCTIOJIb30BaTh (PU3HYECKUE
3aKOHBI NPU aHATIU3E U pellie-
HuHU 1pobieM mpodeccro-
HaJIbHOH JIESATCILHOCTH;

- MPUMEHATh MaTeMaTHYe-
CKH€ METOJIBI IIPH PEIICHUN
THITOBBIX MPOdheCCHOHATb-
HBIX 3a/1a4.

Braoemy:

- METOJIaMH TTOCTPOCHHSI Ma-
TEMaTU4EeCKON MOJIEIH TUIIO-
BBIX IPO(eCCHOHATBHBIX 3a-
J1a4 U COJepKaTeIbHON UH-
TEPIIPETALH ITOTy4YESHHBIX
PE3yIbTATOB;

- METOJIaMH1 TIPOBEICHUS (PU-
3UYECKUX U3MEPEHUI, METO-
JTaMH KOPPEKTHOW OLIEHKH
MOTPEIIHOCTEH MPH MpOoBeIe-
HUU PU3NYECKOTO IKCIEPH-
MEHTAa.

B3aUMOCBSI3H. 3HaeT hu3nye-
CKHUE MPUOOPHI U METOJIBI U3-
MepeHus: PU3NUECKUX BEIH-
YiH. 3HAa€T OCHOBBI TEOPUU
MOrPEITHOCTEH.

YMeer nenarb KOppeKTHYIO
IIOCTAHOBKY (PM3UYECKOI 3a-
Jlaui, CBSI3aHHYIO C U3yvae-
MBbIM siBjieHUeM [Ipuponsbl.
[TocpencTBom maTemaruye-
CKUX BBIUMCIICHUH U 3KCIIe-
PUMEHTAIBHBIX HAOIIOICHHHA
BBISIBJIICT CBSA3M MEXIY (u-
3UYECKUMH SIBJIEHUSIMU U BbI-
MIOJIHSIET KOJIMYECTBEHHbIE
OLICHKH (PU3UYECKHX Iapa-
METPOB, XapaKTEPU3YIOIIHUX
UCCIIelyeMble SIBIICHHS.

Brnageer HaBbikaMu omnuca-
HUSI OCHOBHBIX (PH3MYECKUX
SIBJICHUW U HaBBIKAMHU pellie-
HUS TUTIOBBIX (PU3MYECKHUX
3anad. Bnageetr HaBbIKaMu
JKCIUTyaTaluy NpudoOpoB U
obopynoBanus. Chopmupo-
BaHbI HABBIKH 00pPaOOTKH U
WHTEPIPETAIMH PE3YIbTATOB
U3MEPEHUM.

5. Bmagenne MeToqaMu aHa-
JM3a U CHHTE3a U3y9aeMbIX

saBieHui u npoueccoB (OK-
42)

Buame:

- METO/IbI TEOPETUYECKOTO U
IKCIIEPUMEHTAILHOTO UCCITe-
JoBaHUS B (pusmKe;

- OCHOBHBIE MaTEMATHYECKHE
METO/IbI pelieHus mpodeccu-
OHAJIBHBIX 3a/1ad4.

Ymemn:

- HCTIOJIb30BaTh (PU3HUECKUE
3aKOHBI TPU aHAJTIN3E U pellie-
HUU TIpobsIeM podeccro-
HaJIbHOU JIESITCILHOCTH;

3HaeT TPHUPOAY OCHOBHBIX
(bu3NuecKux SBICHUU, TpHU-
YUHLI WX BO3HUKHOBEHUS U
B3aMMOCBS3H. 3HACT 3aKOHBI
GU3MKM U MaTeMaTU4YecKue
METOAbI OIHNCHIBAIOIINE DTHU
SIBIICHUS.

Hcnonp3yer [uisi ONMCaHUS
SIBJICHUN M3BECTHBIE (u3Hye-
ckue monenu. Ilpu pemenun
3aja4 npumensier quddepen-
LUaIbHOE W HMHTETPAIBHOE
HCUHCIICHUE. YMEET IPOBO-
IUTh (U3NYECKUNA DSKCIIepH-
MEHT. MOXeT MpoaHaInu3upo-
BaTh PE3YyJbTaThl AKCIEPU-
MEHTa

5 6annoB:

—/1aeT yJIOBJIETBOPHUTEIbHBIH
OTBET, HMEEeT JOCTaTOYHbIE
3HaHUS B OO0BEME Y4eOHOM
IpPOrpaMMbl, OPUEHTUPOBAH-
HBIE Ha BOCIIPOU3BEICHHE;
—crnoco0eH MPUMEHSTh TUIIO-
BbIE PEIICHUS B paMKax y4eo-
HOH IIPOrPaMMBIL.

0 0as710B, HE 32YTEHO:!

—HET YJOBIIETBOPUTEIHHOIO
OTBeTa Ha BONPOC, MHOTO
HaBOJISALIUX BOIPOCOB, OTCYT-
CTBUE OTBETOB MO OCHOBHBIM
MOJIOKEHUSIM BOTIPOCa, HE3HA-
HUE JICKIIMOHHOTO MaTepHaa;
—UMeeT HEJOCTATOYHO TI0JI-
HBII 00bEM 3HAHUN B paMKax

00paszoBaTeIbHOTO CTaH-
Japra;

—cnabo BiaJeeT MHCTPYMEH-
TapueM  y4eOHOW  JUCIH-

IJIMHBI HCKOMIICTCHTHOCTHh B
peIllIeHuH CTaHJAPTHBIX (TH-
MOBBIX) 33]1a4.

34



- IPUMEHATh MaTEMaTHYe-
CKHME METObI IIPU PEILICHUU
TUIOBBIX IPO(PECCUOHATb-
HBIX 33/a4.

Braoemy:

- METOJaMU [TOCTPOEHHUS Ma-
TEMATUYECKOW MOJIENIA TUIIO-
BBIX MPpo(heccHoHaNbHBIX 3a-
Jla4y ¥ COJAEPKATEIIbHON UH-
TepIpeTaH OJYYEHHbBIX
pe3yJIbTaTOB;

- METO/IaMU IIPOBEJCHUS PU-
3U4ECKUX U3MEPEHUH, METO-
JlaMU KOPPEKTHOM OLIEHKU
[OrPEMIHOCTEN IIPU IPOBEE-
HUU GUZUYECKOTO IKCIEePH-
MEHTA.

Brnaneer HaBbIKaMu OnMcaHUsS
TEXHOT'€HHBIX IPOLIECCOB U
IPUPOJHBIX SIBJICHUH Ha OC-
HOBE 3aKOHOB (PM3HKH M TO-
CTPOEHHUS HX MaTeMaTuye-
CKOM MOJIC/IM, HAaBEIKAMH T€O-
PETUYECKHX pPacyeTOB 3Haye-
HUN (U3NYECKUX BEJIMYHH,
HaBBbIKAMU 9KCIUTyaTallH
npuOOpPOB W HMHTEPIPETALUU
pe3yabTaTOB U3MEPEHUH.

6. CriocoOHOCTh COBEPIILICH-

CTBOBATh U pa3BUBaTh CBOM

MHTEJUIEKTYaJIbHBIN 1 00111e-
KyJnbTYpHbIN ypoBeHb (OK-

48)

3nameo:

- OCHOBHBIE TIOHSITHS, 3aKOHBI
Y MOJIEITH MEXaHUKH, DIIEK-
TPUYECTBA U MAarHETH3Ma, KO-
j1e0aHui U BOJIH, KBAHTOBOM
(bu3MKH, MOJNEKYIAPHON (PH-
3UKH ¥ TEPMOJUHAMHUKH, OTI-
THKH, aTOMHOW U SIACPHOM
¢bu3nKu.

Ymems:

- HCTIOJIb30BaTh (PU3HUECKUE
3aKOHBI TIPH aHAIIN3E U pele
HUU TpobIIeM npodeccro-
HAJIbHOH JIeITEILHOCTH.

Braoemy:

- METOJaMU MOCTPOEHHUSI Ma-
TEeMaTUYECKON MOJICTH THIIO-
BBIX MPo(ecCrOHANBHBIX 3a-
Jla4y ¥ COJIePKATEIIbHON UH-
TepIPETALNU OJTYYEHHBIX
pe3yJIbTaTOB.

3HaeT NpUpoOy OCHOBHBIX
(bU3NYECKUX SIBICHUH, TIPU-
YUHBI HX BO3HUKHOBEHHS U
B3aMMOCBS3HU. 3HACT 3aKOHBI
(bU3UKH U MaTEeMaTHYECKUE
MOJICJIH OIKCHIBAIOIINE 3TU
sIBJIEHUs. 3HaeT MaTeMaTHue-
CKHEC MCTOBbI peHIGHI/ISI 3a-
Ja4, BOSHUKAIOIINX B IPO-
recce mpoQeccuoHaIbHON
IEeITEIbHOCTH.

YMeeT nenath KOPPEeKTHYIO
MIOCTAaHOBKY (PM3UYECKOM 3a-
Jlauu, CBA3aHHYIO C U3y4ae-
MbIM siBiieHreM [Tpupombl.
CrniocobeH nmpoBecTH aHau3
3a7[a4M UCTIOJIB3Ys 3aKOHBI
¢uzuku. [TocpencrBom marte-
MaTUYeCKUX BBIYHCICHUH 1
AKCIIEPUMEHTAJILHBIX HAOIIO-
JICHUH BBISIBIISIET CBSI3H
MEXTy (PU3UYECKIMH SIBIIC-
HUSIMU M BBITTOJTHSIET KOJTHYe-
CTBEHHBIE OIICHKH (U3nIe-
CKHX TTapaMeTpOB, XapaKTe-
PHU3YIONINX UCCIIETYEMBIE SIB-
nenus. CriocobeH BBIIBUHYTh
Hay4YHO 0OOCHOBAHHYIO I'MIIO-
T€3y O CyTU (PU3UYECKOTO SIB-
JICHUS.
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Bnageer HaBpIKaMy ONIMCAHUS
OCHOBHBIX (PM3NYECKUX SBIIE-
HUA W HaBbIKAMHU pEIICHHUS
TUINOBBIX (U3MUECKUX 3ajad.
CriocobeH Mmousb3ysich Hayd-
HOM U CIIPAaBOYHOM JIUTEPATY-
PO OCBOUTH HOBBIC 3HAHUS.

7. CrnocoGHOCTh K CaMOCTOSI-
TEITLHOMY 00yYEHUIO HOBBIM
METOJIaM UCCIICJIOBAHHUS, K
W3MEHEHHUI0 HAYYHOTO 1
HAyYHO-TIPOU3BOJICTBEHHOTO
npoduis cBoei npodeccuo-
HanbHOM nestenbHocTh (OK-
49)

3name:

- METOJIbI TEOPETUYECKOTO U
AKCIIEPUMEHTAIBHOTO UCCJIe-
JOBaHUs B (PU3MKe.

Ymems:

- MPUMEHATh MaTeMaTHYe-
CKHME€ METOJIbI IIPU PEIICHUH
THUITOBBIX MPOdheCCHOHATb-
HBIX 3a7a4.

Braoemy:

- METOJaMU ITOCTPOEHHUS Ma-
TEMaTUYECKON MOJEIIH TUIIO-
BBIX MPO(ecCrOHANBHBIX 3a-
Jlay ¥ COJACPKATEIIbHON UH-
TEPIIPETALNU TTOTYYEHHBIX
pe3yJIbTaTOB.

3HaeT NpUpoay OCHOBHBIX
¢bu3MUeCcKHX SBICHUH, IPH-
YHHBI UX BOSHUKHOBEHHS U
B3aUMOCBSI3U. 3HACT 3aKOHBI
(GU3MKK 1 MaTeMaTU4YeCKHe
MOJIETIH OTIMCHIBAIOIIUE ITH
SBJICHHS. 3HAET MaTeMaTHye-
CKHE METOJIbI PeIICHHS 3a-
J1a4, BOZHUKAIOIINX B IIPO-
necce npoghecCuoHaNbHON
NesITeIbHOCTH. 3HaeT (pusu-
Y4eCKue MPUOOPHI U METOIbI
M3MepeHus: PU3NIECKUX Be-
JIMYMH. 3HaeT OCHOBBI TEOPUHU
IIOIPEIIHOCTEM.

YMeer nenarb KOppeKTHYHO
MOCTaHOBKY (pM3HYECKOI1 3a-
Jla4uu, CBA3aHHYIO C U3ydae-
MbIM siBreHneM [Ipupoasr.
CniocobeH npoBeCcTH aHAU3
3a7[a4M UCTIOJIB3Ys 3aKOHBI
¢uzuku. [TocpencTBom mate-
MaTHYECKUX BBIYUCICHUN U
AKCIIEPUMEHTAJILHBIX HAOIIO-
JICHUH BBISBIISET CBA3H
MEXTy (PU3UYECKUMH SIBIIC-
HUSIMH U BBITIOJIHSAET KOJIHYe-
CTBEHHBIE OLIEHKU (u3nde-
CKHUX MTapaMeTPOB, XapaKTe-
PHU3YIOLIUX UCCIIEAyEMBbIE SIB-
neHusi. CnocoOeH BbIABUHYTh
Hay4YHO 0OOCHOBAaHHYIO I'MIIO-
T€3y O CYyTH (PU3UYECKOTO SIB-
JICHHUS.

Brnageer HaBbIKaMM ONMCAHUS
OCHOBHBIX (DU3HUECKUX SIBIIE-
HUI W HaBBIKAMU peEIICHUS
TUTIOBBIX (PU3WYECKHUX 3aj1ad.
Bnaneer HaBbIkaMu 3KcILTya-
Taluu npuOoOpoB U 000pyI0-
BaHUA. CdhopmupoBanbl
HaBbIKW 00pabOTKH W HMHTEp-
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MpeTalnuy pe3yabTaToB HU3Me-
pernii. CriocobeH Moib3ysACh
HAY4YHOH U CIPABOYHOM JIUTE-
paTypoil OCBOUTH HOBBIE 3HA-
HUSL

8. CnocoOHOCTH K mpodeccu-
OHAJIBHOM AKCIUTyaTaluy Co-
BPEMEHHOT0 000PY/JOBAHUS U
puOOPOB (B COOTBETCTBHH C
LEJISIMU TIPOTPaMMBbI TIOTO-
ToBKH crenuanucTa) (OK-52)

3namo:

- (hu3nuecKre OCHOBBI MEXa-
HUKH

- OCHOBHBIE TIOHATHUS, 3aKOHBI
Y MOJIEIIH MEXaHUKH, DIIEK-
TPUYECTBA U MAarHETH3Ma, KO-
j1e0aHMi U BOJIH, KBAHTOBOM
(bu3nKH, MOJNEKYIAPHON (HH-
3UKH ¥ TEPMOJUHAMUKH, O~
THKH, aTOMHOW U SIACPHOM
(bu3uKH.

Ymems:

- HCIIOJIB30BaTh (DU3MYCCKHE
3aKOHBI IIPU AHAJIM3E U Pele-
HUU TIpobIIeM podeccro-
HAJIBHOW JICSITEITbHOCTH.

Bnaoemy:.

- METOJIaMU TIPOBEACHUS (u-
3UYECKUX U3MEPEHUM, METO-
JTaMH KOPPEKTHOW OLIEHKH
MOTPELIHOCTEN NpH MPOBEAE-
HUU GUBUYECKOTO IKCTIEPH-
MEHTA.

3HaeT Gpu3nuecKue npudopsl
Y METOJIbl H3MepeHus Gu3m-
YECKUX BEJIMYMH. 3HAET OC-
HOBBI TCOPHH MTOTPEITHOCTEH.

YMeer NpoBOJUTH U IJIaHU-
poBath (PU3UIECKUI IKCTIEPU-
MeHT. MoXeT npoaHaIu3upo-
BaTh Pe3yJIbTAaThl SKCIIEPH-
MEHTa U CJIeJIaTh BBIBOJIBI.
IIpoBOIMT CTATUCTUUYECKYIO
00paboTKy pe3yIbTaTOB IKC-
MEePUMEHTA.

Brnaneer HaBbIKaMu SKCILTya-
Taluu npudopoB u 06opyI0-
BaHus1. ChopMHPOBAHBI
HaBBIKM 00pabOTKH M HHTEP-
MpeTaIy Pe3yIbTaTOB U3Me-
penuii. CnocoOeH monb3ysch
Hay4HOU U CIIPaBOYHOM JIUTE-
paTypoii OCBOUTH HOBBIE 3HA-
HUSL.

9.6 TunoBble KOHTPOJIbHBIE 32IaHNSI /IJISA POBeIeHUsI TEKYIIEr0 KOHTPOJIA

H HpOMe)KyTO‘-IHOﬁ arreCralmu 1o uToraM OCBOCHHUA JUCHUITIMHDBI

9.6.1 IIpuMepHBbIii NepeyeHb KOHTPOJIbHBIX BONPOCOB U 3aJaHUii 1J151 PO-
BeJACHUS TEKYIIero KOHTPOJIA yCIeBaeMOCTH

TecTtupoBanue

TecTbl MO MEXaHUKE
M-1
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MartepnaibHasi Touka M ABH:KeTCS 10 OKpYkHocTH co ckopoctbio V . Ha puc. 1 nokasan rpadux

3aBHCHMOCTH TNPOEKUHH CKOPOCTH VT oT BpeMeHH (7 — eIMHUYHBIA BEKTOP MOJOKMTEIbHOIO

HamnpaBJIeHHs], VT — npoekuusi V' Ha 310 Hanpasienue). [IpH 3TOM BEKTOP MOJTHOIO YCKOPEHHUsI HA
puc. 2 UMeeT HANIPABJICHHUE ...

Vi M 1

L4

Neea 1 t

Puc. 1 Puc. 2

i N
AW NN

M-2

Martepuanbhasi Touka M ABHAKETCS 10 OKpYy:KkHOCTH co ckopocthio V . Ha puc. 1 nokasaun rpaduk

3aBUCUMOCTH IPOCKIHMH CKOPOCTH VT OT BpeMEHH (T — eJUHUYHBII BEKTOP IOJOXKUTEJIbHOI'0

HaIpaBJieHusl, V- npoexuusi V Ha 9T0 HAanpagenue).

T
Ve

Puc. 1

le/l ITOM JisI HOPpMAJILHOI'0 an U TAHITCHIHUAJIBHOI'O ar YCKOp€e€HHA BBINMOJHAIOTCH YCJIOBUA ...

1.a,=0;a,=0
2.d,>0;a =0
3.a,>0;a >0
4.a,>0;a<0

M-3

Touka M nBuKeTCS 10 CHUPAJIH ¢ IOCTOSIHHOM 110 BeJIMYMHE CKOPOCTHIO B HANIPABJICHHH, YKA3AHHOM
crpeskoii. IIpu 3ToM BeIMYMHA IIOJTHOT0 YCKOPEHHH ...

(O

1. yBeJH4YHBaETCS
2. yMeHBIIAETCS
3. He U3MeHsIeTCHA

M-4

MaTepl/IaJIbHaﬂ TOYKA IBHXKETCH C TMOCTOSIHHOM 110 BeJINYMHE CKOpPOCTHLIO BAOJIb TJI0OCKOH KpHBOﬁ. Ee
MOJIHO€ YCKOPEHUE MAKCUMAJIBHO ...

1

1: B T. 3 TpaekTo-
puu
2: B T. 1 TpaekTo-
puu
3: B T. 2 TpaekTo-
puu

M-5

TeJio IBHzKETCS € MOCTOSIHHOM 10 BeJIMYMHE CKOPOCTHIO M0 Ayre OKPY:K-
HOCTH, Tepexoasiuieii B NpsMyI0, KaK MOKa3aHo HA PUCYHKe.

&,

Beln4nHAa HOPMAJILHOI'O YCKOPeHHUsl TeJIa 10 TOUKH A ...

HOI

HYJIsSI

1: YBEJIUMYUBACTCH, IOTOM OCTAETCH MOCTOAH-

2: YMEHBIIAECTCH, IOTOM YBCJINYUBACTCH
3: YBECIMYUBACTCH, MOTOM YMEHBUIACTCH 10

4: NOCTOAHHA, IOTOM YMEHBINAETCH 10 HYJIH

M-6

Ecan a,[ H an - TAHF¢eHUMAJIbHAA U HOPMaJIbHasA COCTABJIAIOLIINEC

YCkopenusi, TO COOTHOIICHUSA az. = O f an = 0 cCnpaBeAJIMBbI 1JIs1

1. paBHOMEPHOT 0 ABM:KEHUSI TI0 OKPYKHOCTH

2. NIpSIMOJTUHEHHOT0 PABHOYCKOPEHHOT' 0 IBUKEHUS
3. paBHOMEPHOI0 KPUBOJMHEHHOTO IBUKEHUS

4. NPAMOJINHEHHOT0 PABHOMEPHOI0 JABUKEHHUSI
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M-7

7 1:3
MatrepunajbHast Touka M IBHKeTCS 10 OKPY:KHOCTH CO CKOPOCTHIO V . Ha puc. 1 nokasan rpagpux 2:1
3aBHCHMOCTH NPOEKIMH CKOPOCTH VT or Bpemenn (7 - eIMHHYHBIA BEKTOP MOJIOKUTEILHOro | 3: 2
- 4: 4
HAIpaBJIeHHs, VT - IpoeKUus V uasro HanpasJjenue). Ha puc.2 ykaxure HanpasJjieHHe YyCKOPEHHS
T. M B MOMEHT BpeMeHH L.
Ve M ot
1
t
Puc. 2
CkopocTh aBTOMOOWJISA H3MEHSJIACh BO BPeMeHH, KaK M0Ka3aHO Ha rpadguKe 3aBHCHMOCTH vV (t) .B ; i
MOMEHT BpeMeHH {1 aBTOMOOMJIb NOJHUMAJICS N0 YYACTKY AYrH. 3' 3
4.2

tl t1 tﬂ- 14 L
HaleaBJIeHHe pe3yJIbTPlpleIl[el7[ BCeX CHJI, I[eﬁCTBleIHHX HA AaBTOMOOMJIL B 3TOT MOMEHT BPEMEHU
NPABHILHO 0TOOPAKAET BEKTOP ...

M-9

Kamens 6pocuin mox yrjioM K ropu3oHTY €O CKOpocTbi0 Vo. Ero TpaekTopusi B OTHOPOXHOM I0JI€e
TSKECTH H300paxeHa Ha pucyHke. ConpoTHBIEeHUs BO31yXa HeT.

lz . 3
P y
B D

E

AEEF LS E ST ST

MonyJb TaHTeHUHAILHOr0 yckopenust (. Ha yyactke A-B-C ...

1. yBetuunBaeTcst
2. yMeHbIIAETCHA
3. He U3MeHSETCS

M-10
B noTeHnHANLHOM mose cimia F npomopumonanbma rpaauenty £t F4
noteHnHanbHo 3neprun Wp. Ecan rpaduk 3aBucnMocTH MoTeH- 1 '
nHaabHoi 3Heprun Wp 0T KOOpAMHATHI X HMeeT BH] 2' o .
X oSG X
W;
F EJL
1] X ‘
TO 3aBHCHUMOCTD NMPOoeKIuH cliIbl Fx Ha ocbk OX OyneT ... 3
L .
: g
4. X _
/lBa Tesia MaccaMH M1 M M2 COCAMHEHBI HEPACTSIKUMOI HUTHIO0, IEPEKUHYTOIi Yepe3 HEBECOMBIH | . m,a =T — m,g
0J10K. ’
22 ma=mg+T
3:ma=mg-T
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LA

I, Iy

Ecau m; < mz, a T — cuia HaTSIKeHUS HUTH, TO YPABHEHHE BTOPOro 3aKOHa HbroToHa s Tesa

Maccoii m1 B IPOCKIMH HA HAallpaBJIeHHE IBUKEHUsI UMeeT BU...

M-12
1 1. 1 MIx
Cuna TpeHus KoJiéc moe3aa MeHsieTcs 1o 3aKoHYy F<S) ==, PaGora cua TpeHust HA yTH 1 KM paBHa | 2, 10 k/[x
5 3. 200 dax
4.100 xd:x
5. 200 xJIx
M-13
no_ ~ 1. cmpaBeIJIMB TOJBKO JJISI TeJ € MOCTOSIH-
Bropoii 3akon HeioToHa B popmy.ie ma = Z Fi , e F, — CUJIBI, AefiCTBY- HOI Maccoil

i=1
IOIIHME HA TE€JIO CO CTOPOHLI IPYIruX TeJ ...

2. cipaBe/JTUB B JIKO0O# ccTeMe 0TCUéTa

3. crmpaBeNJIMB TPH CKOPOCTSIX IBHKEHHS
TeJ1 KaK MaJIbIX, TAK M CONMOCTABHUMBIX CO
CKOPOCTBHIO CBETA B BAKyyMe

4. copaBe[IMB JUISl Tell KAK ¢ MOCTOSIHHOM,
TaK U C epeMeHHOo Maccoil

M-14

MoMeHT UMIYJIbCA TeJIa OTHOCHTEIbHO HeMOABUKHON OCH M3MeHs-
ercst 110 3akony L=ct’. Ykaxure rpaduk, NIpaBUJILHO OTPAKAIOLIMIA
3aBHCHMOCTb OT BPeMEHH BeJMYHMHbI MOMEHTa CHJI, AeHCTBYIONINX
Ha TeJI0.

L

M-15

MoMeHT MMIyJbca BPAINAIOIIErocsl Tesla U3MEHsieTCsl MO 3aKOHY

L =at? , Tle 0. — HEKOTOpAasi MOJIOKUTeTbHAsI KOHCTaHTa. MoMeHT
HMHePLHH TeJIa 0cTAETCsl IOCTOSIHHBIM B TeYeHHe BCero BpeMeHHU Bpa-
menust. [Ipu 3ToM yrioBoe yckopeHue Tea 3aBHCHT OT BpeMEeHH €O-
IJ1aCHO rpaguKky ...

-
L
1

|
N

M-16

K Touke, Jie;kanneii Ha BHEIIHE# MOBEPXHOCTH JHCKA, NPHI0KeHbI 4 cuiibl. Eciin och BpauieHust npo-
XOIMT 4Yepe3 HeHTP O AMCKa NePIeHAHKYISIPHO IVIOCKOCTH PHCYHKA, TO MJIe40 cuibl F1paBHo...

RodNE
oo oo
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M-17

JMCK M IMJIMHP UMEIOT OMHAKOBbIE Macchl M paguychl (puc.). st ux MoMeHTOB HHepuuu cnpasen- | 1. In=l;
JIMBO COOTHOLIEHHE. .. 2. 1u<ly
3. 1>l
| N e
’ -
m
1,
TecThl 10 MOJIEKYJISAPHOH (PU3HKE U TEPMOJIMHAMUKE
T-1
Moasipable Teni0eMKOCTH reius B npoueccax 1-2 u 1-3 paBusi C1 1 C2 cCOOTBETCTBEHHO. 5
1=
P 7
: 7
2: 7
3
3
1 3 3: g
WV 5
4: =
o 3
Torga — cocrasjser ...
G,
T-2
CocTosiHHE HAEAJTBHOTO ra3a onpeaeisercs 3Ha4eHnsiMu napamerpos: To, Po, Vo, rae T — Tepmo- | 1: ymeHbIIMIIACH
AMHAMMYECKasi TeMIepaTypa, p — JaBjeHne, V — 00beM raza. OnpenejieHHOe KOJIMYECTBO raza | 2: He U3MEeHWJIach
nepesen u3 cocrosiamsi (Py,V,) B cocrosimme (2P,,V,) . Ipu 5ToM ero BHyTpeHHsIst 3Heprus... | 3 YBeIuuuIach
T-3
Cpean npuBeaéHHbIX GOPMY.I K H30TEPMHYECKOMY Npouieccy HMeKT OTHOILIEHHE 1.Q=A
2. PV7 =const
3 A=P, -V,
4. 0=AU+A
V
5. A=\RT Ih -2
\A

T-4

Eciu AU — y3menenne BHyTpeHHeli SHepruu uaeaabHoro raza, A — paéora rasa, Q — KoJ-
4eCTBO TeIJIOTHI, C000IIaeMoe rasy, To AJIsl aAMa6aTHOr0 pacIUpPeHNs ra3a cpaBeIIuBbI

COOTHOILICHHA...

1: Q>0,A>0;AU =0
2:Q=0,A<0;AU >0
Q<0 A<0;AU =0
4:Q=0A>0;AU<0

T-5
1 |12
2 |2
3 |-12
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Ha (P.V)-marpamme H300pakeHs] J8a LK IMECKIX TpoLiecea.

P4 |
4 :
3 I
II
2 —
. I
— A
| | |

12 3 4 & B 7 B v
Otromere padoT Aj/Ap, COBEPIICHHBIX B HTHX LEIKTIAX, PABHO. ..

T-6

OaHOATOMHOMY HACANBHOMY Ia3y B Pe3yIbTATE II300aPHMECKOro MpoLecca MoBeA¢HO 1 0,6
KOIITICCTEO TeNAOTRI AQ . Ha VBeITICHII¢ BH}-’T}JGH}ICﬁ SHEPIINI Ia3a pacxoayeTca acTh 2 0 4
TEMNOTBI A_u » paBHaA ’
42 3 025
4 | 075
T-7
Ha pucynke uzoopaxen nuki Kapuo B koopaunarax (T,S), rae S-autponus. Tensora mogBoaures k cu- | 1:2-3
cTeMe HA YYacTKe ... 2:1-2
T 3:4-1
1 - 2 4:3-4
f F
- N 3
4| |
1 1 -
3
T-8
IIpouecc, uzodpa:kenublii Ha pucynke B koopaunartax (T,S), rae S-auTponusi, | 1: U30XOpPHLIM HAarpeBaHUEM
SIBJISIETCS. .. 2: annadaTHBIM CiKaTHEM
T 3: H300apHBIM paclIpeHHEM
2 4: H30TepMUYECKUM pacIIHpeHHeM
1
s
T-9

Ha pucyHke npeacTaBjieH UK TelJIOBOii MamuHbl B Ko- | 1: HarpeBaTteau — T3, Ts Xosoauabuuku — T1,T2, T4
opmunatax T, S, rme T — Tepmoaunamuyeckasi Temnepa- | 2:HarpeBartenu — T2, Ts, Ts Xonoguabnuku — T1,T3
Typa, S — HTponus. YKaxuTe TeMneparypsl HarpeBateseii | 3: HarpeBarenu — T3,T4,Ts Xonoguabnuku — T1,T2
(TEeMIOUCTOYHNUKOB) W XOJOAWILHUKOB (Termionpuémuu- | 4:Harpeatemu — T4, Ts Xomoguabauku — T1,T2, T3

KOB), KOTOpbI€¢ OCYyHIECTBJISAIN TEeMJIO0OMEH C paﬁoan Te-
JIOM B 3TOM HUKJINYECCKOM IIpoiecce.

Ty
T+
L
T,+
T,+

T-10

HneanbHas TemioBas MalMHa padoraer no uukiay KapHo (ase usorepmsl 1-2 u 3-4 u aBe agua- | 1. He H3MeHMTCS

oarpl 2-3 u 4-1).

2. yMEHBIIUTCS
3. Bo3pacTéT
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[T

L

3a oauH HUKJ PaboThl TEILUIOBOI MAIIMHBI JHTPONUS pafoyero Tea ...

T-11

TenuioBasi MmammuHa padoraer no uukiay Kapuo. Eciim Temneparypy HarpeBarteisi yBeJIH4UTb, TO

KIIJI umnkaa...

1: ymeHbLINTCS
2: He M3MEHUTCS
3: yBeIMYHTCS

T-12

Ha pucynxke npeacrasiien rpaguk GyHKIMHN pacnpeaeaeHus MoJIeKYJ HAeaJbHOI0

rasa no ckopoctsim (pacnpeneenne Makcsena), rae f(v) = Ndv ~ 20715 MoeKy.,
v

CKOPOCTH KOTOPBIX 3aK/1I0YeHbI B MHTEPBAJIe CKOPOCTeii 0T v 10 v+dv B pacuere Ha
¢MHMILY 3TOr0 HHTEepBaJIa.

1. C pocTtom TemmepaTypsbl 110-
AaAb MO KPUBOMH PacCTET.

2. C pocToM TeMIepaTypbl Be-
JIMYHHA MAKCHUMYMAa PacTeéT.

3. C pocToM TemMIepaTypbl MaK-

CHMYM KpHBOH  cMemIaeTcs
f(v)a BIPABo.
|
|
t |
|
(
|
|
|
L -
v
B2P v
dv
U iy
Jlist 3T0ii pyHKIIMM BEPHBIM YTBepKAeHHeM SIBJISETCS ...
Ha pucynke npeacrasiied rpaguk pacnpeaeaeHusi MOJEKyJI HAeaJbHOro rasa mo | 1, PACTH NPOMOPLHOHATLHO T3/?2
BeJIMYHHAM CKopocTeii (pacnpenenenne Makcsesia). C poctom Temnepatypol T | o pacTu nponopuuonansuo T
ra3a IJomajb 1noj 3TumM rpaguxom Oyaer ... 3. 0CTABATLCS HEeM3MeHHO
SLv
(V) 4. pacTH NPONOPLUHOHAILHO / |
\4
0.
Ha prcynke npeacraBneH rpadgim GyHRIDDI pacripeeTeHIL MOTEKY T HAAIbHOI0 Ia3a 110 1 NPH MOHWKEHAH
cKopocTAM (pacripene nerite MakcBenna), rae f(v) = N J0MA MOJEKY I, ¢KOPOCTH TEMITEPATYPBLI MaK-
Ndv CHMYM KPHBOIi cMe-
KOTOPBIX 3aK/IOMEHBI B HHTEPBale cKopocTell oT v Jo v+dv B pacdeTe Ha ¢ JHHILIY 5Toro INaeTCsl BJICBO
HHTepBaNIa. 2 NP NOHHKEHNH
f(v) & TeMmnepaTypeI mio-
maab Mo KpUBOii
YMeHbIIaeTcst
| 3 NPH MOHMKEHUH
: TeMInepaTypbl BeJIn-
| YHHA MaKCUMYMa
: yMeHbIIaeTcst
|
|
. -
dv VE.!'P v
—
Ins 5Toft PYHKIDM BepHBIM YTBEPAICHIEM ABIACTCA. ..
1 |2




B TpeX 0PIHAKOBRIX COCYIAX ITPH PABHBIX VCIOBIAX HAX0QITCA 0FHAKOBOE¢ KOITIECTED 3 3
BOJOpOIa, FEIIIA H a30Ta

£v)

Pncnpe:[e.llemle CKOpOCTCﬁ MOJEKY I'¢IILIA 6}",‘.'(6'[‘ OIDICRIBATE KPHEBAA...

3

2
1

-

v
SIBneHHe BHYTPeHHEro TPeHHsl HMeeT MeCTO MPU HAJIMYHMH I'PAJUeHTa ... | 1: CKOPOCTH cJI0eB KMAKOCTH WJIM ra3a
2: KOHIEeHTpAuH
3: TemnepaTypbl
4: 3JIeKTPHYeCKOro 3apsiaa
SBnenue nudpdy3nu xapakrepusyer nepeHoc... 1: maccnbl
2: 3Hepruu
3: uMIyJIbca HANPABJICHHOI'0 IBUKCHUS
4: 3JIEKTPHYeCKOro 3apsaa

3ajgauu 4J11 CAMOCTOSITEIbHOIO peIeHusA

Jomamusas padora Nel

Paszgea 3. daekTpoanHamMuka
1.

Kaxkoit MUHMMaIBHBIN 3aps)1  HY)KHO 3aKpENHUTh B HIDKHEHW Touke cdhepude-
CKOM IMOJIOCTH paanyca R, 4ToObI B 10JI€ TSHKECTH HEOOJIBIIION MTAPUK MAaCCHI
m 1 3apsaa Q HaXOAWIICS B BEpXHEHW TOUKE MOJOCTH B MOJIOKEHUN YCTOWYHU-
BOI'0 paBHOBECHUS?

Ha puc. 1 44 — 3apspxkeHHass 0€CKOHEUHasl INTIOCKOCTh

1 B — oHOMMEHHO 3apsHKCHHBIN MapuK ¢ Maccoi m = 0,4
MT U 3apanoM ( = 667 nKun. Cua HaTsKeHUsT HATH, Ha KO-
Topou BucuT mapuk, I'= 0,49 mH. Haiitu noBepxHOCTHYIO
IJIOTHOCTH 3apsjia ¢ Ha TJIOCKOCTU AA.

Haittn Hanpsk€HHOCTH OIS U IOTEHUHUANI BO BCEM ITPOCTPAHCTBE TOHKOM
cdepsl pagnyca R, paBHOMEpHO 3apspKEHHOM 110 3apsna J.

[ap paauycom R paBHOMEpPHO 3apsikeH ¢ 00BEMHOM TUNIOTHOCTBIO 3apsia p.
Brruncnure pacrpenenenme NoTeHInala BHYTPY U BHE 11apa. 3a HyJIEeBOU ypo-
BEHb OTCYETA MOTEHIMAJa NPUHATh OECKOHEYHOCTb.

beckoHeyHas IIIOCKOCTH 3apsKeHa € MMOBEPXHOCTHOM IUIOTHOCTBIO 0. Haitu
HaIIPsSHKEHHOCTh U MOTEHIMAN 3JIEKTPUYECKOIO MOJIS Ha PACCTOSHUM I' OT IIJI0C-
KOCTH.
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8.
9.

becKOHEYHO JUIMHHBIM TOHKUH MPOBOJHUK PABHOMEPHO 3aPSKEH C JTMHEUHOU
moTHocThIo 10-9 Ki/cm. Halitu HanpskEHHOCT M TOTEHITUAI AJIEKTpUYe-
CKOro moJist Ha pacctossHud r=10 cM oT poBoAa.

beckoHeuHas HHIIMHIpUYECKas IOBEPXHOCTH € paauycoM R 3apsikeHa ¢ mo-
BEPXHOCTHOM IUIOTHOCTBIO 0. HalTh HanpsyKeHHOCTh M MOTEHIMAN DJIEK-
TPUYECKOTO OIS B TOukax ' < R u r > R.

Haiitu 351eKTpOE€MKOCTB IIIIOCKOr0 KOHAEHCATOPA.

Haiitn 351eKTpO€MKOCTh HHJIMHIPUYECKOTO KOHJAEHCATOPA.

10.HaiiT 31eKTpoeMKOCTb c(hepruecKoro KOHAEHCaToPA.
11.20eKkTpoH, NpoKas B INIOCKOM KOHAEHCATOPE MyTh OT OJHOM IJIACTUHBI 10

npyroi, nmpuobperaet ckopocth V = 106 m/c. PaccrossHue Mexay IiacTu-
Hamu d = 5,3 mMm. Haiitu pa3sHocTh noTeHmuanoB U Mexay IUIaCTHHAMH,
HaIPSHKEHHOCTh £ 3IEKTPUYECKOr0 NOJI BHYTPU KOHJIEHCATOPA U MOBEPX-
HOCTHYIO IUIOTHOCTH 3apsi/ia ¢ Ha IUIACTHHAX.

lZ.HBa mapaJuiCJIibHO COCAMHCHHBIX 3JICMCHTA C OJJHMHAKO-

BeiMH DJIC €, = £, = 2 B 1 BHyTpEHHUMH COIIPOTUBJIE- — e
HusMu 1 =1 Om u r2 = 1,5 OM, 3aMKHYTHI Ha BHEIITHEE I .
conpoTuBieHue R = 1,4 Om. HaliTu TOK B KaXK10M U3 dJie- '
MEHTOB U BO BCEH LICTIN. é

Jomaunsas padora Ne2

1.

2.

Ha¥iTin MHIyKIIUI0 MAarHUTHOTO TIOJISI HA PACCTOSTHUM b OT 0@CKOHEYHOTO TpS-
MOJIMHEWHOTO MPOBOJHUKA C TOKOM .

Halitn HanpsbkeHHOCTh H MarHuTHOTO 10JI B LIEHTPE KPYTrOBOT'O ITPOBOJIOY-
HOTO BUTKa paguycoMm R=1 cm, no kotopomy teuert Tok [=1 A.

. I3 mpoBonoku anuuou € = 1 M cnenana kBaapaTtHas pamka. [lo pamke Teuer

tok | = 10 A. Haiitu HanpsbkeHHOCTh H MarHUTHOTO MOJIS B LIGHTPE PAMKH.

. JIBa mpAMOJIMHEHHBIX OECKOHEUHO JJIMHHBIX MPOBOJAHHKA PACIOIO0KEHBI

napauienbHo Ha pacctostHud d=10 cm apyr ot apyra. ITo npoBoaHMKaM Te-
KyT Tokd [;=1,=5 A B npOTHMBOMOJIIOKHBIX HanpaBieHus1x. Halitu Moayinp u
HaIlpaBJeHUE HaNpsHKEHHOCTH H MarHUTHOTO MoJisl B TOUKE, HaXOAsAIIecs
Ha paccTtosiHuU a=10 cM OT Ka)KI0ro NpOBOJHHKA.

. Hantn HanpsskeHHOCTh MAarHMTHOTO MOJISI BHYTPU TOpPOMAA C TOKOM .

Yucno ButkoB B Topouze N.

. B ogHOpOo1HOM MarHuTHOM noJje ¢ uaaykuueit B = 0,5 Tn aBmxercst paBHO-

MepHO npoBoAHUK AiMHOM = 10 cm. [1o mpoBoaHuky Tedet Tok | =2 A. Cko-
pPOCTh ABMXKEHUS MTPOBOAHMKA V = 20 cM/C 1 HampaBJieHa MEPIEHAUKYISIPHO K
HAIpPAaBJICHUIO MarHUTHOTO NoJj1sl. Halitu paboty A nepemenienus mpoBOAHUKA
3a Bpems t = 10 ¢ u MonTHOCTH P, 3aTpayeHHyI0 Ha 3TO nepemMelenue. Halitu
MHIYLHMPOBaHHYIO B mpoBoaHuke D/IC.

. Haitn MHAYKTUBHOCTB TOHKOTO COJIeHOUAA. MI3BECTHBI: N — YKUCIIO BUTKOB HA

eIMHUIY JJIMHBI coJieHOua, V — 00beM COJICHOU/ 1.
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8.

9.

HaiiTu ni10THOCTh Y3HEPTUM MArHUTHOTO MOJIsi BHYTpU coJjieHona. CuuTaTh co-
JICHOUT TOHKUM U OECKOHEYHO JIJIMHHBIM, a M0JI€ BHYTPHU OJTHOPOIHBIM.

Uepes HeHTp KENEZHOT0 KOJIblla NEPIEHANKYISIPHO K €r0 IIIOCKOCTH MPOXOIUT
JUTMHHBIN TPSMOJIMHEMHBIN MPOBO/I, MO0 KOTOpoMy TedeT Tok [=25 A. KoubIio
UMEET YETBhIPEXYyroJbHOE CEUCHHE, pa3Mepbl KOTOPOro ;=18 MM, ;=22 MM u
h=5 mm. Cunras npuOIuAKEHHO, YTO B JIIOOOH TOUKE CEUSHUS KOJIbLIAa MHAYKITUS
OJIMHAKOBA U PaBHA MHAYKIMU HA CPEAHEN JINHUU, HATU MarHUTHBIN OTOK D,
ITPOHU3BIBAIOIINN ITIOIAlb CEYEHUS.

10. Haifti oTHOIIIEHUE /M TSI 3apsOKEHHON YacTHIThI, €CITH OHA, BJIETas CO CKO-

pocTthio v=10° M/C B OZHOPOJHOE MArHUTHOE II0JI¢ HampsbKeHHOCThI0 H=200
KA/M, IBIKETCS IO Iyre OKPY>KHOCTH paanycoMm R=8,3 cm. HampaBnenue cko-
POCTH JIBMKECHMSI YaCTULbl NMEPIEHAUKYIAPHO K HAMNPABICHUIO MAarHUTHOTO
nonsi. CpaBHUTH HaWJIEHHOE 3HaYeHUE co 3HAYEHUNEM g/m ans 3neKTPoHa,
MPOTOHA U A-4aCTuubl.

JMomamnss padora Ne3

1.

(op}

Hamnwucate ypaBHEHHE rapMOHUYECKOTO KOJI€0aTEIbHOTO JBUKECHUS C aMILIU-
Tynoi A =5 cM, eciu 3a Bpems t = 1 muH coBepiaercs 150 konedanuii u
HavanbHas ¢aza koneOanuit ¢ = m/4. HauepTuTh rpaduk 3TOro ABMKEHUS.

. AMITTUTY1a TapMOHUYECKOro Kojiebanust A = 5 cm, niepuoa T = 4 c. Haittu

MaKCHMAaJIbHYI0 CKOPOCTD Vinax KOJICOJIOMIEHCS TOYKU U €€ MaKCHUMAaJIbHOE
YCKOPECHHE amax-

. uddepennmanbHoe ypaBHEHUE BBIHYKIEHHBIX KOJIEOaHUM MPY>KUHHOTO Ma-

ATHHKA, IPOUCXOIAIIMX BIOTb ocu OX, MMeeT BUJ
d?x dx

1
F—i_ ZBE-F (D%X = BFX(t).

. Ha masTHUK neiicTByeT nepuoandeckas cuia Fy, = FycosQt ¢ nmukinnueckoit

yactoroi (1. Halitu ammnutyny A ¥ HadanbHyo a3y @, yCTaHOBUBILUXCS
BBIHYK/ICHHBIX KOJIeO0aHUI MasiTHUKa
X = A cos(Qt + ).

. [Ipu momoru 3x00Ta u3Mepsiiach riryorHa mopsi. Kakosa Obliia riryOuHa

MODSI, €CITH IPOMEKYTOK BPEMEHHU MEXTy BOSHUKHOBEHUEM 3BYKa M €TO TpHe-
MOM oOKa3zajics paBHbIM t = 2,5 ¢? CxxmkaemocTb Boasl f = 4,6 -

1071 Ma™?, nnoTrocTs MOpckoit Boas! 1,03-10% kr/nme.

. Haiitu ckopocTsh ¢ pacnpocTpaHeHus 3ByKa B MEJIU.
. KonebarenbHbIit KOHTYp COCTOUT U3 KOHJIeHcaTopa eMKkocThio C = 25 HD u ka-

TYmKH ¢ UHAYKTUBHOCTHIO L = 1,015 ['n. OOkIagku KOHIEHCATOPpa UMEIOT 3a-
psan q = 2,5 mxKi. Hanucats ypaBHEeHHE (C YMCIOBBIMU KOd(hPHUIIIEHTaM1) 13-
MEHEHUS pa3HOCTH noTeHuanoB U Ha 00K1akax KOHJIEHcaTopa U Toka | B
nenu. Haiitu pa3HOCTh MOTEHIIMANIOB HA OOKJIaAKaX KOHAEHCATOpa U TOK B
nenu B MomeHThl Bpemenu T/8, T/4 u T/2. Iloctpouts rpaduku 3TUX 3aBUCH-
MOCTEH B mpejiesax OAHOro Mepruoaa.
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8.

KonebarenbHblid KOHTYP COCTOUT U3 KOHJIEHCaTOpa eMKOCThio C = 2,22 HD u
KaTymku HoH 1 = 20 cM U3 MenHoi npoBosioku auameTpoMm d = 0,5 mm.
Haiitu norapudmudeckuii 1ekpemMeHT 3aTyxanusi N KojaeOaHui.

Jlomamusisa padora Ned

1.

10.

Brimykioe 3epkano umeer paauyc kpuBu3Hbl R=60 cM. Ha paccrosauu a,=10
CM OT 3€pKaJia IOCTAaBJIEH MTPEIMET BBICOTOM y:=2 cM. HaliTu monoxeHue u BbI-
COTY Y, H300pakeHus. JlaTh yepTeK.

. Borayroe 3epkano ¢ nuamerpom otBepcTus d=40 cM nUMeeT paanyc KpUBHU3HBI

R=60 cm. Haitti mpogonpHyI0 X ¥ MONEPEUHYI0 V ChEepruUIecKyIo abeppaluio
KpPaeBbIX Jy4el, NapayIeIbHbIX TIIaBHOW ONTUYECKON OCH.

. JIunza c poxycHbIM pacctosinueM F=16 cm gaet pe3koe nzoOpaskeHue mpeaMera

IIPU IBYX TMOJIOKEHUSIX, pPACCTOSTHUE MEXKIY KOTophiMU d=6 cM. Haiitu paccro-
SHUE a; + 8, OT PEeAMETa JI0 SKpaHa.

. B nienTpe kBagpaTHOW KOMHATHI IJIOMIAIbI0 S=25 M2 BUCHT Jlamma. Ha kakoi

BBICOTE h OT moJia JoJDKHA HaXOIUThCS JlaMIla, YTOOBI OCBEIICHHOCTh B yIjlaxX
KOMHATHI OblJIa HAUOOJIBIIIEH?

. YCTaHOBKa I IIOJIYYCHHA KOJICT HrroTona 0CBCHIACTCA MOHOXPOMATHYICCKHUM

CBETOM, ITaJIAFOIITUM I10 HOpMaJIK K TTIOBEPXHOCTH TutacTUHKHU. Habmronenue Be-
JETCS B OTPa’KEHHOM cBeTe. Pamnychl ABYX COCEAHUX TEMHBIX KOJICI] paBHBI
r'e=4,0 MM U 1.+; = 4,38 mM. Paguyc kpuBu3HbI IMH3BI R = 6,4 M. Halitu 110-
PSIAKOBBIC HOMEpA KOJICI ¥ JJIMHY BOJIHBI? MAaJIal0IIErO CBETA.

. YCTaHOBKa JJI IIOJTYYCHHA KOJICT HrroTona OCBCIIACTCA MOHOXPOMATHYCCKHUM

CBETOM, MaIA0IINM 10 HOPMAaJI K MIOBEPXHOCTHU IJIACTUHKU. Pagnyc kpu-
BU3HBI TUH3bI R = 8,6. HaOntonenue Benercs B oTpaxkeHHOM cBete. M3mepenu-
SIMU YCTAHOBJICHO, UTO PaJNyC YETBEPTOrO0 TEMHOT'O KOJIbIA (CUUTAasl LI€H-
TpaJbHOE TEMHOE MATHO 3a HyJeBoe) 14 = 4,5 mMm. HaliTu qyinHy BoJiHbI? maja-
FOLLIETO CBETA.

. Ha MbuIbHYIO MIIIEHKY TIafiaeT OembIil CBET MO YIiioM o = 45° K TOBEPXHOCTHU

wiénku. [Ipu kakol HaMMEHBIIEeH TOMIKHE N TJICHKH OTpakeHHBIE JIydHn Oy-
YT OKparieHsl B enThiid BeT (A = 600 um)? [lokazaTens npenomiieHus
MBLIbHOM Boabl N = 1,33.

. I[JISI HU3MCPCHUIA IMOKA3aTCIIsA IIPCIIOMIICHUA aMMHUaKa B OJTHO U3 ieuei HHTCP-

depomerpa MalikenbcoHa TOMECTHIIM OTKAYaHHYIO TPYOKY nnuHoil 1 = 14 cm.
KoH1bI TpyOKHM 3aKpbLIN TUIOCKONApaILIEIbHBIMU cTekIamu. [Ipu 3anoaHeHun
TpyOKM aMMHUAKOM UHTEP(PEPEHIIMOHHAS] KapTUHA JIJIsl JJIMHBI BOJIHBI A=

590 um cmectunack Ha k = 180 mosnoc. Haiitu mokazaTens mperoMIeHHs n
aMMUaKa.

. Hartu paguycsl 1y nepBbIX 11ATH 30H PpeHers, eclii pacCTOSSHUE OT UCTOY-

HUKa CBETA JI0 BOJIHOBOHM MOBEPXHOCTH @ = 1 pacCTOSHHE OT BOJIHOBOM I10-
BEPXHOCTH 70 TOUKH HaOmoAaeHus b = 1 M. Jlymaa BostHBI cBeTa A = 500 HM.
Ha menps mmpunoit a = 20 MKM naiaeT HOpMaJIbHO MapaJIebHBIN My-
4OK MOHOXpoMatudeckoro cBera (A= 500 um). Halitu mupuny A uzobpaxe-
HUS [IEJIM Ha SKpaHe, yIaJeHHOM OT Iiesu Ha pacctosaue 1=1 m. [lupunoit
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M300paKEeHHSI CUUTATh PACCTOSTHUE MEX Ty MePBhIMU TU(PAKITIOHHBIMUA MUHU-
MyMaMHU, pPacroI0KEHHbIMU IO 00€ CTOPOHBI OT INIABHOTO MaKCHUMyMa OCBe-
[IEHHOCTH.

11. Ha audpakunonnyo pemeTky HopMallbHO MaJaeT My4YOK CBETa OT pas-
psaHOM TpyOKH, HAMOJHEHHOM reaueM. Ha kakyro TUHUIO 72 B CTIEKTPE TPETh-
€ro MmopsiJika HaKJIaJAbIBaeTCsa KpacHas JIuHug reius (A 1= 670 HM) crieKTpa BTO-
poro nopsiaka?

12, 3putenpHas TpyOa ToHHOMETpa ¢ TU(PAKIIMOHHON PEIIeTKON MOCTaB-
neHa noj yriaom A = 20° k ocu koyuumaropa. [Ipu 3ToM B noJie 3peHust TpyObl
BHJIHA KpacHas TUHUS CrieKTpa renus (A, = 668 am). KakoBa moctossaHas d
TUGPAKIIMOHHON PEMIETKHA €CITH TI0JT TEM K€ YTJIOM BUIHA U CUHSS JTHHUS (A
. = 447 um) 6omee BeIcOKoro mopsiaka? HanOGombmmii mopsiok CIeKTpa, KOTo-
PBIM MOKHO HAOJIIOAATh MPH MOMOIIH petieTky, k = 5. CBeT nagaert Ha pe-
IETKY HOPMaJIbHO.

Jomamuss padora Ne6

1. Kakyro momHocth N m3nydenus umeet Coinnne? Mznydenune CofiHIIa CUUTATH
OJIM3KUM K M3JTyYEHHUI0 a0COIFOTHO YepHOro Tena. Temmneparypa moBepXHOCTH
Comnua T = 5800 K.

2. lmameTp BOJb(PpaMOBO# CIUpATK B AJIEKTpHIecKkoi Jammouke d = 0,3 M,
nuHa crivpanu 1 =5 cm. [pu BKiItoUeHUH JaMIIOYKH B CETh HanpspkeHueM U =
127 B gepe3 namnouky TeueT Tok I = 0,31 A. Haittu temneparypy T cnupainm.
Cuurats, 4TO MO YCTAHOBJICHUU PABHOBECHS BCE BBIICIISIIONIEECS B HUTHU TEILIO
TepseTcs B pe3yibTare u3inydeHus. OTHOIICHUE YPHEPTETUUECKUX CBETUMOCTEH
BoJIb()pama U abCOMIOTHO YEPHOTo Tela Ui JaHHOU Temneparypsl k = 0,31.

3. Temniepatypa T abconMIOTHO YEPHOTO Tella U3MEHWIACH NPU HATPEBAHUH OT
1000 no 3000 K. Bo ckoabpKo pa3 yBeJIMUUIIACH IIPU 3TOM €T0 SHEpreTudecKas
cBeTUMOCTh R,? Ha CKOJIbKO M3MEHWIIACH AJIMHA BOJIHBI, HA KOTOPYIO MTPUXO-
JIUTCA MAKCUMYM CIEKTPAJIbHOW IJIOTHOCTH YHEPTreTUUECKO cBeTUMOCTH? Bo
CKOJIBKO pa3 YBEJIMYHIIACh €T0 MAKCUMAJIbHAS CIIEKTPAJIbHAS IIJIOTHOCTh HEP-
TeTUYECKON CBETUMOCTH 17?7

4. DNEeKTPOH HAXOJUTCS B OJJHOMEPHOM MPSIMOYTOJIBHOM MOTEHIIUATIBLHOM SIME C
a0COJIFOTHO HEMPOHUIIAEMBIMU CTeHKaMH. HaliTu mMpuHy sSiMbl, €CJIM pa3HOCTh
SHEPTUM MEXIY YPOBHSAMU ¢ iy = 2 U N, = 3 cocraisier AE = 0,30 3B.

5. C xako# CKOPOCTBIO V JTOJKEH JABUTATHCS DJIEKTPOH, UTOOBI €ro KWHETHYeCKas
sHeprus OblLIa paBHA YHEPTrUU (HOTOHA C ITTMHOM BOJTHBI A=521 HM?

6. Haiitu Mmaccy m oToHa, UMITYJIEC KOTOPOTO PABEH UMITYJIHCY MOJIEKYJIBI BO-
nopoja pu temrieparype t=20° C. CKopoCTb MOJIEKYJIbI CYUTATh PAaBHOM
CpeIHEN KBagpPaTUYHOU CKOPOCTH.

7. ITpu dhoTtorddexre ¢ TUIATHHOBOW TOBEPXHOCTH JIEKTPOHBI MOTHOCTHIO 3a7Iep-
KUBAIOTCS pa3HOCThIO oTeHnanoB U=0,8 B. HaiiTu nnuHy BOIHBI A ipuMe-
HSEMOTO OOJy4eHUS U TIPEJCIbHYIO JUTMHY BOJIHBI Ay, IPU KOTOPOH €IIle BO3-
MoxkeH (HoTodhDEKT.
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8.

PenTreHoBckwue y4n ¢ IIIHHOM BOIHBI Ao=70,8 IIM UCTIBITHIBAIOT KOMITTOHOB-
CKO€ paccessHue Ha napadune. HailTu 1JTMHY BOJHBI A PEHTI€HOBCKHX JIyueH,
paccessHHBIX B HAIIPABJICHHSX:

a) p=n/2;

6) P=m.

. Haiitu nnuny BostHBI 1€ Bpoiiist A 1u1st 351eKTpoHa, UMEIOIIET0 KUHETHYECKYIO

SHEPIHIO:
a) Wi=10 x3B;
6) W2:1 M>»>B.

JlomamHssa padora Ne/

1.

C KaKoi CKOPOCTBIO V TOJIKEH JIBUTATHCSI AJICKTPOH, YTOOBI €T0 UMITYJIEC OBLT
paBeH UMIYJIbCY poTOHA C IJIMHOM BOJHBI A = 520 HM?

. IIpy BBICOKMX DHEPIUSAX TPYIHO OCYIIECTBUTD YCIOBUS U1l U3MEHEHHUS IKCIIO-

3ULIHOHHOM J03bl PEHTTEHOBCKOTO ¥ FTaMMa-U3JIy4Y€HUH B PEHTI€HAX, TOATOMY
JOITYCKAETCsl IPUMEHEHNUE PEHTI€HA KaK €IUHULIBI 103l I U3JIyYEHUN C
sHEepruen kBaHToB 10 A= 3 M»B. Jlo kakoii npeaenbHON JUTMHBI BOJTHBI PEHTTE-
HOBCKOT'O U3JIyYEHHUS MOKHO YIOTPEOATh PEHTTEeH?

. PenTtreHoBckue Jy4Hu C I[J'IPIHOﬁ BOJIHBI /10 = 20 1M UCIBITBIBAIOT KOMIITOHOB-

CKO€ paccestHue 1o yriioM @ = 90°. Haiitu usmenenue AA JIMHBI BOJIHBI
PEHTTE€HOBCKHUX JIy4€il IPU PaCcCEsTHUM, a TAaK)KE IHEPTUt0 We U UMITYJIBC 3JIEK-
TpOHA OT/AAUH.

. HaliTn HanOobITy 0 TITMHY BOJHBI Ay, B YIBTPA(PHOIETOBOM 00IACTH CITCK-

Tpa Bojopoaa. Kakyro HauMEHbBIITYI0 CKOPOCTh Vmin IOJIKHBI UMETH JJIEK-
TPOHBI, YTOOBI TIPH BO3OYKJIESHUHU aTOMOB BOJIOPOJIa YAapaMHU dJICKTPOHOB I10-
SIBAJIACH OTA JINHUA?

. Macca m=1 r ypana #%,U B paBHOBECUH C MPOAYKTAMH €T0 pacnaja BbIACISAET

MomHocTh P=1,07-107 Bt. Halitn MmossipHy0 Temioty Q,, BBIAEISIEMYIO ypa-
HOM 34 CpeJIHEE BpPEMs KU3HU aTOMOB ypaHa.

. I3 xakoil HauMeHbIIIe Macchl m pyAbl, coaepxaiieit 42% ductoro ypaHa,

MOKHO MOJIYYUTh Maccy me=1 r paaus?

. Haiitu snepruto Q, BbiesIFOIIY OCS MTpH peakiuu -Li+4H — 4He+2,He.
. Kakast seprus Q. BBIIEINTCS, €CIIH NTPU PEAKLUN

7,Al + 4He — *,Si + 4, H

MOABEPTat0OTCs MPEBPAILCHUIO BCE SApa, HAXOsAIMecs B Macce m=1 r altoMHu-
Husa? Kakyro sHepruro Q, Haj0 3aTpaTuTh, YTOOBI OCYIIECTBUTH 3TO MPEBpallle-
HUE, €CJIM U3BECTHO, YTO MPpU OOMOAPAMPOBKE SApa aTIOMUHUS o-4aCTUIIAMH C
sHeprueit W=8 M5B Toibpko o/1Ha e-yacTuiia u3 n=2-10° yacTuiy BbI3bIBAET
npeBpaiieHue?

. [To3uTpOH U IAEKTPOH CoeANHSIOTCS, 00pasys aBa horoHa. Haittu sHepruto

hv kaxxaoro u3 (pOTOHOB, CUUTAS, YTO HAYAIbHAS DHEPTHS YACTHUI] HUYTOKHO
Maia. KakoBa mjiiHa BOJHBI A 3THX (DOTOHOB?
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10. MakcumanbHbIi painyC KPUBU3HBI TPAEKTOPUM YACTHUIL B IIUKIOTPOHE
R=35 cwm; yacToTa mpuIoKeHHON K JyaHTaM pa3HOCTH NOTeHIanoB v=13,8
MTI'1. Halitu MarHuTHYI0 HHIAYKIHIO B mosis, He00X0auMOro JUIsi CHHXPOHHOU
pabOTHI UKIOTPOHA, U MAKCUMAJIBLHYIO SHEPTHI0 W BBUICTAIOIMINUX TPOTOHOB.

KOHTpOJILHbIe BOIIPOCHI 1JIA 3allIUTbI ﬂaﬁopaTopHux paﬁoT

JIP Nel Teopus norpemrnocteit. JIP Ne2 [Ipocreiine n3amMepeHus

H~wnh e

N O

9.

Yro Ha3bpIBaeTCA U3MEPEHUEM (PU3NUYECKON BEIUUNHBI?

Kakoe uzmepenue Ha3pIBaeTCs MPSMBIM?

Yro Ha3pIBaeTCA JEHCTBUTEIBHBIM 3HAUEHUEM (PU3NYECKON BETUUUHBI?

UTto Ha3bIBaeTCs aOCOMIOTHOM, OTHOCUTEIIBHON MOTPEIIHOCThIO u3mMepenus? Ilo-
YeMy BO3HUKAIOT NOTPEIIHOCTH U3MEPEHNN?

Yrto Takoe abCOIOTHAS MOTPEITHOCTh?

UYT0 Takoe OTHOCHUTENBHAS ITOTPEIIHOCTD?

YTo Takoe NOBEPUTENBHBI HHTEPBAT?

Kaxk npou3BoAST OKpyTI€HNE YUCIOBOIO 3HAYEHUSI CPEHETO apr(pMeTnye-
CKOro?

CKoJpKO 3HavaImXx HU@p OCTaBIsSIETCS B OKOHYATEIbHOM 3alIMCH MOTPELTHOCTH
pe3ynbTaTa U3MepeHus?

10.Kakoe u3MepeHue Ha3bIBAE€TCs KOCBEHHBIM?
11.Kak onpenensieTcsi HOTPelIHOCTh PE3YJIbTATOB KOCBEHHBIX U3MEPEHUN?

JIP Ne3 UsmepeHue ycKopeHusi CBOOOIHOTO MaJeHUs C TOMOIIIbI0 Tpubopa ATByAa

1.

N

8.

JaiiTe onpezeneHne 3aKkoHa JMHAMUKA BpallaTeIbHOTO JBUKEHUS CUCTEMbI Ma-
TEpUATBbHON TOYKH.

JlaiTe onpeaeneHne BEKTOpa MOMEHTA CUJIBI.

KakoBbl HanpaBlieHHs BEKTOPA YTIIOBOTO NEPEMEIIECHHUS, YTIIOBOM CKOPOCTH, YT-
JIOBOT'0 YCKOPEHUS MPHU BPaIATEIbHOM JABHKEHUH?

JlaiiTe CpaBHUTENIbHYIO XapaKTEPUCTUKY BPAIIATEIbHOMY U MOCTYNATEIbLHOMY
JBWKEHUSIM, UX OCHOBHBIM KHHEMATHYECKUM U JTMHAMUYECKUM XapaKTEPUCTHU-
KaM, a TaK)Ke€ YPaBHEHUSIM U CI0co0aM UX pelleHusl.

[Ipu kaKOM YyCJIOBHUU CHIIBI HATSXKEHUSI HUTH IO pa3HbIe CTOPOHBI 0JI0KAa MOKHO
CUMTATh OJUHAKOBBIMU?

[Tpu kaKoOM yCJIOBUU MOKHO NMpeHEOpedb MOMEHTOM MHEPLUHU OJI0KA MAIIUHBI
ATByna, HEe TOMycKast 0OJIbLION OIMOKM B pacueTe YCKOPEHUS TEJI CUCTEMBI?
HazoBuTe BO3MOXKHbBIE TPUUUHBI TIOSIBJICHUS CHJI TPEHUS, KOTOPbIE KOMIIEHCUPY-
IOTCS B 3agaHuu 17

MOMEHT KaKoW CUJIBI MPUIIOKEH K OJ0KY MaluHbl ATByna?

JIP Ne4 Omnpepnenennie ko3 puuueHTa BOCCTAHOBICHHS U BPEMEHH COYIapeHus
YIPYTUX MIAPOB
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1. Kakoii ygap Ha3bsIBaeTCsi aOCOTIOTHO YIIPYTUM, a0COJIFOTHO HEYNPYTUM, Ya-

CTUYHO yIIPYTUM?

OnuiuTe, 4TO MPOUCXOTUT € AehOpMaLIUAMU TEJl IPU ITUX yapax.
Onummre, 4TO MPOUCXOAUT C SHEPTHEU TEJ IIPU ITUX yAapax.
Onummre, 4TO MPOUCXOAUT C UMITYJILCOM TEJI IIPU 3THX yAapax.
Kaxoi1 ynap Ha3pIBaeTCs HEHTPAIBHBIM?

Kaxkoi1 ynap Ha3pIBaeTCsl KOChIM?

['te mpumeHsieTcs U Kak UCIOJIb3yeTCs ABJICHHE yaapa?

NOoOOhowD

JIP Ne5 Ompenenenne neHTpa Macc (PU3MIECKOTO MasiTHUKA

=

JlaiiTe onpezeneHne LeHTpa Macc Tela.
Kax HaliTu ONBITHBIM U paCYETHBIM ITyTeM KoopauHaTy [IM?

no

3. Omnpenenure nonoxxenue [{M cTep:kHs MepeMEeHHOT0 JuaMeTpa, CErMEeHTa,
KPUBOJMHENHOM Tpanenuu, GUrypsl MPOU3BOIHBIX Pa3MEpPOB U (POPMBI.

3anumute ypaBHeHne paBHoBecus OM.
Crenaiite BBIBOJI 3aKOHA JIBHXKCHUSI CUCTEMbI MATEPUAIBHBIX TOUEK.

o b

JIP Ne6 Omnpenenenne MOMEHTa MHEPIUHU (PU3HUUECKOTO MasiTHUKA

1. Kakas ¢usnueckas BeTUYMHA SBISETCS MEPO HHEPTHOCTH BPALATEIbHOM

JIBUKEHHUH TBEPJIOTO TE€Ja OTHOCUTEIIBHO HEMOJABUKHOM OCH?
Cdopmynupyiite Teopemy ['toitrenca — lltelinepa.
Kakue konebanust Ha3pIBaIOT FAPMOHUYECKUMHU?

bk wn

JlaliTe onpesieneHre NpUBEICHHOMN JIIMHBI (U3HMUECKOTO MasiTHUKA.

B uem cocTout oTandue (bI/ISI/I‘-IeCKOFO MasTHHKA OT MaTeMaTHYSCKOro?

JIP Ne7 Onpenenennrie OTHOIIEHUS TEIJIOEMKOCTHU ra3a MpHY MOCTOSIHHOM JIaBJICHUM K

TEIJIOEMKOCTH Ta3a Mpu MOCTOSTHHOM 00beMe 1o Metoay Kinemana-/lezopma

1. Yrto Ha3bpIBaeTCA TEIJIOEMKOCTHIO BemecTBa? Y AeIbHON TEILIOEMKOCTHIO? Mo-

JIIPHOM TEIJIOEMKOCTBIO?
YT10 Ha3bIBACTCA UICATHLHBIM Ta30M?

N

3. TIomyuwnre BeIpaxkeHue sl BHYTPEHHEN YHEPTHH MPOU3BOJIBLHON MaCChl H1€aNTh-
HOTO Ta3a U OOBSICHUTE U3 YETO CKIIAIBIBACTCS BHYTPEHHSISI SHEPTUS UACATBHOTO

rasa.
UYem onpeaensieTcst YUCiIo CTeneHel CBOOOIBI CHCTEMBI?
3anumure u chopmynupyite 1-e Hauaao TePMOJTUHAMUKHY.

o ok

YHUCJIO CTEIIEHEN CBOOOIBI.

BBIBGI[I/ITC BBIPAKCHUC OJIA MOJIAPHBIX TEIUIOEMKOCTEH NACAJIBHOI'O I'a3da 4€pe3
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/. 3anummTe ypaBHEHHE ra30BOT0 COCTOSHUS AJII H30XOPHOT0, 1300apHOT0, U30-
TEPMHUUYECKOTO U a1uabaTHYECKOro MpoLeccoB U 1-e Hauano TepMOANHAMUKH
JUIS 3TUX IIPOLIECCOB.

JIP Ne8 Ompenenenue 1uHaMHUYECKON BSI3KOCTH aBUAIIMOHHOTO Macja

=

Yro XapakTepu3yroT JUHAMUYECKasi 1 KUHEMaTU4ecKas BI3KOCTHU?

Kak 3aBucAT 0T TemnepaTypsl BI3KOCTH OOJIBITHHCTBA KUAKOCTEH?

3. Kaxkoii 6e3pa3zMepHBIi KOMIUIEKC ONPELIsIieT XapakTep 00TeKaHus TBEPIOTO

TeJa )KUJIKOCThIO?

Hanummre u nosicaute BelpaxkeHue i1 cuiibl CTOKCa U CHITbl ApXuMena.

Kaxkue cuibl JeICTBYIOT Ha IIAPUK, MMaJAal0KN B BsI3KOM )kuakoctu? Kak atu

CHUJIBI CBSI3aHBI MEXKTy COOOM B Cllydyae yCTaHOBUBILEIOCS JTBHKEHUA?

6. IToueMy u3 pacu€ToB CilelyeT UCKIIOYUTh JaHHBIE, IIOJYyYEHHBIE B CIIydae naje-
HUS IIApHUKa C MPUWIMIIIUMHI K HEMY ITy3bIpbKaMU BO3yxa?

/. Bnusior nu pazmepsl cocyia, B KOTOPOM HaXOAUTCS KUAKOCTb, HA BETUUUHY

CUJIBI COIIPOTUBIIEHUS TPEHUIO, IEHCTBYIOIIEH HA TEIO0, IBUKYILEECS B 3TON

xuakoctu? Ecimu fga, To noueMy?

N

a s

JIP Ne9 M3yueHune CBOMCTB MOBEPXHOCTHU KUIKOCTH

1. IlpuBenuTe CMIIOBOE M SHEPIETUUECKOE OIpenesieHne Ko uireHTa nopepx-
HOCTHOTO HATSDKEHHS M YKQKUTE €r0 Pa3MEPHOCTb.

2. HapucyiiTe rpaduk 3aBUCHMOCTH SHEPTUHU B3aUMOICHUCTBUSA JBYX MOJIEKYII OT

PACCTOSIHUSI MEXAY HUMHU.

Yem 00yCcI0BICHO CYIIECTBOBAHKUE CHIT IIOBEPXHOCTHOTO HATSIKCHUS?

4. Kak k03 GuIieHT moOBEpXHOCTHOTO HATSHKEHHS 3aBUCHUT OT Temneparypsi? [Ipu
KaKOW TeMIIepaType ero 3HaueHHe paBHO HYJIIO?

5. Uto Ha3bIBaeTCst MOBEPXHOCTHOM dHeprueit? [louemy KUAKOCTh CTPEMUTCS
YMEHBIINUTH CBOIO MIOBEPXHOCTH?

6. UeMm 00yCIIOBJIEHO CYLIECTBOBAHHE JOMOJIHUTEIBHOIO JABJIECHHUS, CO3/1aBAEMOT0
MCKPUBIIEHHON TOBEPXHOCTBIO KUIKOCTH?

7. KakuMm 00pa3om B HacToslie padboTe onpenensercss Kod(pUIUeHT NOBEPXHOCT-
HOT'O HATSHKEHUS?

8. Ha uro 3aTpaunBaercs paboTa nmpu yBEIUYECHUHN TIOBEPXHOCTH KUAKOCTU?

9. Onummre XapakTep B3aUMOJICHCTBUS MOJIEKYIT B KHUIKOCTH.

10.006bscHUTE KaNMWUISIPHOE MOAHSITHE (ONyCKaHUE) KUIKOCTH.

w

JIP Nel10 M3mepenue yenbHOro COMPOTUBIICHHS TPOBOIHUKA

1. Yro HazbiBaeTcs cuioii Toka. Jlaiite onpenenenue. Hamummre popmMyity, CBS3BI-
BAIOLIYIO CHJIY TOKA C 3JIEKTPUUECKHUM 3apsiA0M, TPOXOISIIIUM IO MPOBOIHUKY.
2. Kaxkue gacTuisl 00ycnaBIuBarOT SJEKTPUIECKUN TOK B MeTaax?
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3. Chopmynupyiite n HanummTe 3akoH OMa J1si OJTHOPOAHOTO yJacTKa Ienu. B
KAKMX €JUHULAX U3MEPSIOTCS BXOASIINE B HETO BETUYUHBI?

4. OT KakMX NapaMeTPOB 3aBUCHUT AIEKTPUUECKOE COMPOTUBIICHUE TTPOBOHUKOB,
HaIlpuMep METAINTMYECKOW MPOBOJIOKU?

5. Uto Takoe ynenbHOE 3JIEKTPUUECKOe CONPOTUBIIEHNE TPOBOIHUKA. DU3NUeCKUi
CMbICI. ENMHUIA U3MEPEHUS.

6. Kak 3aBucut yneiabHOE CONMPOTUBICHUE METAJUTMYECKUX MPOBOJIHUKOB OT TEMIIE-
paTypsbI?

7. Yro Takoe npsmeie u3mepenus? Ilpuseaure npumepsl. Kak onpenensiercs no-
IPELIHOCTh NPSIMBIX U3MEPEHUI?

8. Uto Ttakoe kocBeHHbIC 3Mepenus? [IpuBenure mpumepsl. Kak onpenensercs
MOTPEUIHOCTh KOCBEHHBIX U3MEPEHU?

JIP Nel1 Onpenenenue ropu3oHTATIbHOM COCTABIISIIONICH HANPSHKEHHOCTH MarHUT-
HOTO IT10JIST 3eMJIH

1. Kakum 00pa3oM MOXKHO U3MEPUTH BEPTUKAJIbHYIO COCTABJISIOIIYI0O MAarHUTHOTO
10Jis1 3€MJIM C IIOMOILBIO TaHT€HC-ranbBaHoMeTpa? HyKHO 11 H3MEHHUTH €ro
KOHCTPYKIIMIO U KaK 3TO CHENATh?

YTo XapaKTEpU3yrOT BEKTOPAa MAarHUTHON MHAYKIMHU U HAPSDKEHHOCTU
MarHUTHOTO MOJISl ¥ KaKOBa 3aBUCUMOCTb MEKy HUMH?

4. TlpumeHUTH NMpaBUIO OypaBUMKa JUIsl ONPEACIICHNS HAPABIECHUS MarHUTHBIX
ITOJIEN IPSIMOTO U KPYTOBOTO TOKA.

CdopmynupoBats u 3anucath 3akoH buo-Casapa-Jlannaca.

BriBecTH HANPSY)KEHHOCTh MArHUTHOTO MOJISI MPSIMOTO TOKa KOHEYHBIX Pa3MeEpOB.
/. BbIBecTH HANPS>)KEHHOCTh MArHUTHOIO MOJISI HA OCH U B LIEHTPE KPYTrOBOT'O TOKA.

wmn

o o

JIP Nel2 Omnpenenenue yIenbHOro 3apsaa 3JIeKTpoHa

=

Uemy paBHa 110 BEJIMYMHE U HaNpaBieHuUto cuiia Jlopenna?

2. KaxkoBa TpaekTopust IBIKYIICHCS 3apsyKEHHOM YaCTHUIIbI, IBIKYyIIEHcs: 1) mo
HaIPaBJICHUIO MArHUTHOTO MOJISL; 2) NEPIEHIUKYIISIPHO MAarHUTHOMY TIOJIIO; 3)
noA yriioMm 30° K MATHUTHOMY TOJIIO.

Kaxk HaiiTu aOCOIIOTHBIN 3apsi]l AJEKTPOHA, 3HAS €r0 YACIbHBIN 3apsi?

BriBecTr pacueTHy0 popMyIty Uil ONIpEAESICHUs YAESIbHOTO 3apsiia AJIEKTPOHA.
Onuiure MeTo 1, MPUMEHsIEMbIN B TaHHOM pabote. Kakue erie CyecTByroT Me-
TOJBI ONPEETIEHUS YAEIBHOTO 3apsiaa?

ok~ w

JIP Ne13 Onpenenenue kordduiinenTa 3aTyxaHus U 100OpOTHOCTH KoJie0aTebHOU
CUCTEMBI (PU3NYECKOTO MASITHUKA

1. Kakue koneOaHusi Ha3bIBAIOTCS 3aTyXaromumMu? KakuM ypaBHEeHHEM OIKCHIBa-

I0TCS 3aTyXarolue Koyuebanus? Kak noiyduTs peneHre 3Toro ypaBHeHus ?
2. Kakyro BenTu4MHY Ha3bIBAIOT MEPUOJIOM 3aTyXaIOIMINX KOIeOaHit?
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Yro Takoe jgorapuMuuecKkuil AeKpeMeHT 3aTyxanusi? YTo Takoe 100pOTHOCTH
KosiebaTesbHOM cucteMbl? Kakyro BeIMUMHY Ha3bIBaIOT KOAPPUIUEHTOM COIPO-
TUBJICHUS CpPEAbI?

Kak ko3 puimienT 3aryxanus cBsa3aH ¢ BA3KOCTbIO CPE/Ibl, B KOTOPOW IPOUCXO-
JISIT KoJieOauus?

Kak u3 skcneprMeHTa onpenenuTs Ko3(pPUIHUEeHT 3aTyXaHus?

Kak u3 skcniepuMeHTa OnpeneauTb JorapupMUIeckuil JEKpEMEHT 3aTyXaHus?
Kak u3 sxcneprMeHTa onpeneauTh T00pOTHOCTh KOJeOaTeTbHOU CUCTEMBI?

JIP Nel4 HccnenoBanue CBOMCTB CTOSYMX 3EKTPOMArHUTHBIX BOJH

N =

o o

Yrto Ha3bIBAETCS SJEKTPOMArHUTHOM BOJIHOM, KaKue €€ CBOMCTBA?
3anuInTe ypaBHEHUE 3JIEKTPOMAarHUTHOM BOJIHBI U TPOKOMMEHTUPYITE €TO.

JlaiiTe onpezeneHue napaMmerpam BOJHBI A, , k. 3anummTe COOTHOILIEHHUS, KOTO-
pBIE CYLIECTBYIOT MEXK/1y HUMH.

Kaxoit OygeT ckopoCcTh pacpOCTpaHEHHS U ITTUHA 3JIEKTPOMArHUTHOM BOJIHBI B
IUBIICKTPUUYECKON cpene?

UTto Takoe cTosure 3JIeKTpoMarHuTHele BOJHBI? Kak o o0pasyroTcs?
3anummuTe ¥ TPOKOMMEHTUPYHUTE YPABHEHHUE CTOSTYEN IIEKTPOMArHUuTHOM
BOJIHBI.

Uto Takoe y3ibl U MyYHOCTH CTOSIYEN BOJHBI? Kakue yciaoBHs UX BO3HUKHOBE-
Hus?

3anummTe BhIpaXEHUs U1l KOOPAUHAT y3JI0B U IMyYHOCTEN cTosiueil BoiHbL. Ka-
KOBO PacCTOSIHUE MEXJly COCEAHUMH y3iamHu (mmyuHocTsiMu)? KakoBo paccros-
HUE OT y3J1a 10 OmKaniel mydHOCTH?

JIP Nel5 Onpenenenne (OKyCHOTO PAaCCTOSIHUS JIMH3BI

1.

B~ w

o

JlaiiTe onpeaeneHrue onTHIECKOM OCH, (DOKATBHOM IIOCKOCTH M TJIaBHBIX (DOKY-
COB JIMH3BI.

[Ipu kakux yCIOBUSX CUCTEMa U3 COOMpAIOIEH U paccenBaroIIeH JIUH3 OyIeT
JaBaTh JICUCTBUTEIILHOE U300pakeHue?

JIist kKakux J1ydeill npuMeHruma popMysia JUH3bI?

B dem 3akntouaercs siBJeHUE XpoMaTHUYeCKOn abeppaluu, cepruueckoit abeppa-
oiu?

J1J1st KaKoM 11eIM MPUMEHSIFOTCS TIpH (OoTOrpadupOBaHUM CBETODUIBTPHI?
OnummmTe METOIMKY U3MEPEHUsI POKYCHOTO PACCTOSIHUS /I PACCEUBAIOIICH
JIUH3HI.

[TokaxkuTe, 4TO €CIIHM PACCTOSTHUE MEXKTY OOBEKTOM U SKpaHoM mpebimaeT 4F,
TO M300paKeHUE Ha DKPAHE MOXKET OBITh MOJIYYSHO MPH JABYX PA3THUHBIX MTOJI0-
KEHUSX JINH3HI.

JIP Nel6 MonenupoBaHue ONTUYECKUX TPUOOPOB U ONPEEICHUE UX YBEIHUUCHHUS
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no

o &

Kaxune kapauHaapbHBIC TOUYKU U TUIOCKOCTH OTPEEISIOT IIEHTPUPOBAHHYIO O TH-
yeckylo cucreMy? Uto Takoe OKyCHOE pacCTOSIHUE U ONTHYECKask Cujla CH-
CTEMBI?

Hanumure hopmyny HeHTpUPOBAHHONW ONTHYECKON CUCTEMBI.

Kaxkas nmuH3a Ha3biBaeTcs coOuparonias, a kakas pacceuaronias? Kakue nzobpa-
KEHUS HA3bIBAIOTCS ACHUCTBUTEIBHBIMH, a KAKHE MHUMBIMU ?

Yrto Takoe Telneo0bEKTUB U YEM OH OTJIMYAETCS OT 00BEKTHUBA?

N3 kakuX OCHOBHBIX DJIEMEHTOB COCTOWT 3pUTEIbHAS TPyOa (TEIeCKOI) U KaKue
(YHKITUY 3TH 3JIEMEHTHI BBITIOTHSIIOT?

[Tosicaute xoa nydent B Teneckone Kemepa. B uem ero npeuMymiecTBo no cpas-
HeHuto ¢ TeneckonoM [anunes? B uem npeumyinectBo Teneckona [Manues?
Kak onpenensiercs yBenuueHue teyneckona’?

JIP Nel7 OnpeneneHnue pacCTOSIHUSL MKy IeNaMu B onbiTe FOHTa

=

CdopmynupoBath 1 00bICHUTE IpUHITUII [ Tolirenca-Openens?

[ToayuuTh BeIpaKeHHUE JJISI IIUPUHBI HHTEP()EPEHITMOHHBIX M10JI0C B OIBITE
IOmnra.

[ToueMy B 11eHTpe UHTEpPEPEHITMOHHON KapTUHBI B onbiTe KOHTa HabmogaeTcs
cBeTIas moaoca?

Kaxk ocymiectButh onbIT OHTra 0T 0OBIYHON JTAMIIOYKN HAKAJIMBAHUS, SIBIISIO-
HIEKCS HEKOTEPEHTHBIM UCTOYHUKOM CBETa?

[Tomy4uuTh ycrmoBusi MAKCUMyMa 1 MUHUMYMa UHTEHCUBHOCTH CBETA B OIBITE
IOmnra.

BriBectu popMyiy 1151 onpeiesieHust pacCTOSTHUS MEX/1y UCTOYHUKAMU CBETa B
onsite FOHTA.

JIP Nel8 Ompenenenre mOCTOSHHON UGPAKIIMOHHON PEIIeTKH

N

ook w

Yro Takoe audpakuus?

Uro Takoe audpakuronHas pemerka? Kak 3anuceiBaercst hopmyra ais qudpak-
IIUOHHOM pEIIeTKU?

Kak, ¢ momouibto 1M pakiiMOHHON PeIeTKH, ONPEAETUTh IJIMHY BOJIHBI CBETa?
CkoJbKO TU(PaKIIMOHHBIX MAKCUMYMOB MOKHO Ha0JI01aTh Ha SKpaHe?

UYTo Takoe «HyJIE€BOW MAKCUMYM»?

Kak ckaxercsa Ha qudpaklIMOHHON KapTUHE (HAa SKpaHE) yMEHbIIECHUE Napa-
MeTpa TUPPAKITUOHHON PEIIETKH?

[Ipu xakoM ycinoBUM TU(PPAKIUS CTAHOBUTCS 3aMETHOM (O0JBIION)?

JIP Ne19 Onpenenenue paanyca KpUBU3HBI C MOMOIIBIO KoJel HproToHa

1.
2.
3.

Uto Ha3bIBaeTCS MOJIOCAMH PAaBHOTO HAKJIIOHA U PABHOU TOJIIUHBI?
[Touemy konpia HptoTOHA — 3TO JIMHUM PaBHOM TOJIILIUHBI?
OOBsicHUTE MEXaHW3M BO3ZHUKHOBEHUS Konelr HpioToHa.
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4.

5.

Brieaute popmyny paanycoB CBETIBIX U TEMHBIX Koiel HpioToHa mpu Habmro-
JI€HUU B OTPAKEHHOM CBETE.
3anummTe GopMybl pPaIuyCOB TEMHBIX M CBETIIBIX KOJIEL B IPOXOSIIEM CBETE.

JIP Ne20 MccnenoBaHue CBOMCTB MOJISIPU30BAHHOTO CBETA

1.

w

Kaxue cBeTOBbIE JIyur HAa3bIBAIOT: a) ECTECTBEHHBIMU; 0) MOJISIPU30BAaHHBIMU; B)
YaCTUYHO MOJIAPU30BAHHBIMU? T') INIOCKO-TIOJIAPU30BAHHBIMU; 1) SJUTUITHYECKU
MOJIIPU30BAaHHBIMU; B) TIOJISIPU30BAHHBIMU 110 KPYTY?

Kaxkyto BenmuurHy Ha3bIBalOT CTENEHBIO MOJSIPU3ALUU CBETOBOTO Jiyda? Yemy
paBHa CTETEHb MOJISIPU3AIUH: a) ECTECTBEHHOTO JIy4a; 0) MIOCKO-TIOJISIPU30BaH-
HOTO Jiy4a?

Kaxoit mpubop Ha3pIBaeTCs MOIIPU3ATOPOM, aHATHUZATOPOM?

N300pa3ute pacnosiokeHHe JTydel B ciiydae MoTyYeHUs MII0CKO-TOISPU30BaH-
HOT'O CBETAa IIPHU OTPAKEHHUH OT IM3JeKTpuKka. Kakoi u3 mydeit B 3Toi cxeme: a)
€CTECTBEHHBIH; 0) YaCTUYHO MOJISPU30BAHHBIN; B) IMJIOCKO-TIOJIIPU30BAHHBIN?
Cdopmynupyiite 3axon bprocrepa. [Ipu kakoM COOTHOIIIEHUH YTIIOB MAJCHUS U
IpEeJOMJICHUS] CBETOBOT'O JIy4a Ha0JIt01aeTCsl TOIHAas MOJIsIpU3alys CBeTa Ipu
OTPaXEHUU OT JUDJIEKTPHUKA?

B uewm 3akitoyaeTrcs sBiieHUE ABOMHOTO JTyUEIPEIOMIICHUS U KaK OHO OOBSCHS-
erca? Kakoe HanpaBieHne B KPUCTAJIE HA3BIBAETCS ONTUYECKON OCBIO?
Chopmynupyiite 3akoH Mairoca.

JIP Ne21 HMccnenoBanue qucrnepcuy ONTHYECKOrO CTEKIa

Pwn e

N3 kaknx OCHOBHBIX 4aCT€W COCTOMT TOHUOMETP, UX Ha3HAUYCHUE?

Urto Takoe aucnepcus ceera?

UeM oTiiMUaeTcsi HOpMalibHask JUCIIEPCUSI OT aHOMAJIBHOW?

[To xakuM npu3HAKaM MOYHO OTJIMYUTH CIIEKTPbI, [IOJYUYEHHBIE C TTOMOIIIBIO
IPU3MBI U TU(PPAKITHOHHON PeIETKN?

B yém 3aki1r04aroTCsi OCHOBHBIE TTOJIOKEHUS U BBIBOJBI SJIEKTPOHHOM TEOPUU
JYCTiepCcuu cBera’?

[Touemy MeTasIbl CUIIBHO MOTJIONIAIOT CBET?

JIP Ne22 OmnpeneneHue 3HEPTUU AUCCOLMALINYU ABYXPOMOBOKHUCIIOTO KaJus

N

ONo koW

KakoBa npupoja siBlieHus OTJIOIICHUS CBeTa?

UTto Takoe CeKTphl UCITYCKaHUS U MOTJIONIEHUSI, KAK OHU CBSI3aHBI MEXKTY CO-
60i1?

Omnswitel Pesepdopaa, mogens atoma Pesepdopna.

JloctomHcTBa 1 HeocTaTku Monenu Pesepdopaa.

IToctynars! bopa.

Kpachas rpanuna noryiomnieHus.

YcTpoicTBO ciekTpockona. Jucrepcus ceera.

I'panyupoBKka ciekTpocKora.
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9.6.2 KoHTpoJIbHbIE BONMPOCHI NMPOMEKYTOYHOM aTTeCTAllUM N0 UTOram
OCBOEHHUSI TUCHUTIIHHBI

2-ii ceMecTp

IlepeyeHb BONIPOCOB K 3a4eTy:

Mexanuka
1. OcHOBHBIE TOHSTUS KHUHEMATHUKU TIOCTYMATEIBHOTO JBUXKEHUS: CKOPOCTbD,

YCKOpPEHHUE, TPACKTOpUsl, MyTh, IEHTP Macc. CUCTEMbI KOOP/IUHAT.
2. Bpamarensnoe aBuxeHue. LleHTpocTpeMuTenbHoe (HOpMaIbHOE) YCKOPEHUE,
YTJIOBAsI CKOPOCTh, YIIIOBOE YCKOPEHUE, PAINYC KPUBU3HBI.

3. Huuamuka. MarepuanbHas Touka. Cuna. Macca. Umnynbe. UHepiimanbHbie cu-

cTeMbl 0Tcu€Ta. 3akoHbl HpIOTOHA.

I1-oit 3akon HproToHa. 3aKOH COXpaHEHUsI UMITYJIbCA.

PeaxkTuBHOE NBMKEHUE. Y PaBHEHUE ABUKECHUS TeJla C IEPEMEHHOM MAaCCOM.

bim3zko- u nanpHOACHCTBYIOIKE CUIIbl. Cuiibl TpeHUsA. CUilbl YIIPYTOCTH. 3aKOH

BCEMHUPHOT'O TATOTCHHUS.

Kocmuueckne ckopocTH.

8. Pabora. Kunetnueckas u moT€HIIMAIbHAS DHEPTHH. 3aKOH COXPAaHEHHS MEXaHH-
YECKOW SHEPIUN.

9. LenTpanpHbIN yaap.

10.OcHOBHO# 3aKOH TUHAMHUKA BpaIIaTeIbHOTO JBMXKCHHUSA. MOMEHT chiibl. Mo-
MEHT uMIyJjibca. MoMeHT nnepuuu. Teopema I'rorrenca-1ltennepa.

11.Kunetnueckasi 3HEprusi Bpallaronierocs renia.

12.3aK0H COXpaHEHHs] MOMEHTA UMITyJbca. [ mpockor.

13.T"apMonunyecKkre KojaeOanus U X mapaMeTphl. Y paBHEHHUS KOJICOaHUI MPYy>KUH-
HOTO, MATEMATUYECKOTO ¥ (PU3UUECKOT0 MASITHUKOB.

14.Co6cTBeHHBIE U BBIHYXKJICHHBIE KoJieOaHus. 3aTyxaromue kojeOaHusi. Peso-
HaHC.

15.1Tpunnun otHocuTenbHOCTH ["anuies. [locTynatsl cnieruaibHON TEOPUU OTHO-
CUTEIIbHOCTH.

16.I1IpeobpazoBanust Jlopeniia. OTHOCUTENFHOCTh PACCTOSHUN M MPOMEKYTKOB
BPEMEHH.

17.CBs13b MacChl U SHEPTUH.

o ok

~

TepmoanHaMuka

18.N3onporecchl. 3aKOHBI HCaTbHBIX Ta30B

19.MounekynsipHO-KUHETHYECKas: TeOpHUsi (OCHOBHBIE TMOJIOXKEHHUs). 3aKOH ABora-
npo. YpasHenue Knanenpona-Knaysnyca.

20.Pacnpenenenne MakcBemia MoeKys1 o ckopocTsim. Cpennsisi ckopocTh. Cpei-
HSSl KBaIpaTUYHASI CKOPOCTb.

21.bapometrpudeckas ¢hopmyna. Pacnpenenenne boiabiMana.

22. Tuddy3us. Buyrpennee tpenue. TemionpoBOIHOCTb. Y PaBHEHHUS JUIsl ONUCa-
HUSI TUX TIPOIIECCOB.
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23.Teruoémkoctsb u e€ Buabl. Dopmyna Maiiepa.

24 .TlepBoe HAYaI0 TEPMOJUHAMHUKHU.

25.Annabatuyeckuii mporecc. Popmyna [lyaccona. Pabora B u30- u aguadaruye-
CKHUX TpoIieccax.

26.MomnekyIsIpHO-KHHETUYECKask TEOPHS TeII0EMKOCTH. CTENEeHH CBOOO/IHI.

27.Kpyrossie nporiecchl. [{ukn Kapno.

28.Craructudeckuii cMbici sHTpornn. Popmyna Knaysuyca.

29.BTopoe Hauano TepMOAMHAMUKH.

30.Peanbubie Ta3sl. U3oTepMmbl DHAproca. YpaBHeHne Ban-nep-Baanbca.

31.9ddext Jxoynsa-Tomcona. CxmkeHrE Ta30B.

32.Kunkoctu. [ToBepxnocTHOe HaTspkeHne. Dopmyra Jlammaca.

33.CtpoeHue TBEPABIX TeNl. DHEPTUs MOJIEKYI rasa, >KMUJIKOCTH U TBEPAOTO Tea.

3-ii cemecTp
IlepeyeHb BONIPOCOB K IK3aMEHY:
DJIEKTPOIMHAMUKA

1.
2.

10.
11.
12.
13.
14,
15.
16.
17,
18.

19.
20.

21,
22,

3akoH KyioHa.

OnekTpuueckoe nose. HanpskeHHOCTh noss. [IpuHIunm cyneprno3uiuu 31eKTpu-
YECKUX ITOJIEH.

[Torok HanpskeHHOCcTH. Teopema OcTtporpaackoro—I'aycca aJist 3J€eKTpOCTaTh-
YECKOT0 MOJIsSI B BAKYyME.

Pabota, coBepiiaeMasi CiIaMu 3JIEKTPOCTATUYECKOTO TI0JIS PU MEPEMEIIICHUH B
HEM DJIEKTPUUYECKOTO 3apsaa. [loTeHnuman 3eKTpocTaTH4ecKoro moJsl.
[Tpumepsl npumenenust TeopeMbl OcTporpaackoro—I aycca K pacuery 3J1€KTpo-
CTATUYECKHUX MOJICH B BaKyyMe.

J{uroapHbIE MOMEHTBI MOJIEKYIT audJiekTpuka. [losspuzanus qusaeKTPUKOB.
Teopema Octporpaackoro—I aycca aJisi 3JIEKTPOCTATUUYECKOTO MOJISl B CPEIE.
[IpOBOAHUKH B JIEKTPOCTATUYECKOM I0OJI€. DIEKTPOEMKOCTh YEAUHEHHOTO MPO-
BoJHMKA. B3anmHas emkocTh. KoHneHcaTOpHI.

DHeprus 3apsSKEHHOT0 MPOBOJHUKA U SJIEKTPUUECKOTO MOJIS.

[Tonsitue 00 anexTpuueckom Toke. Cuiia U IIIOTHOCTh TOKA.

OCHOBBI KJIACCUYECKOM 3IEKTPOHHON TEOPUH SIIEKTPOIPOBOJHOCTH METAIIIOB.
3akonsl OMa u Jxoyns—JleHna.

[IpaBuia Kupxroda.

3akoHbl dJiekTponun3a Papanes, INEKTPOJIUTHYECKAS TUCCOIUALIUSL.
DIIEKTPOJIUTUYECKAS TPOBOAUMOCTD KUJIKOCTEH.

DJEKTPONPOBOIHOCTH Ta30B.

MaruautHas uaaykius. Cuna Jlopenua. 3akoH Amnepa.

3akoH buo—Casapa—IJlamnaca. Hekoropsle nmpocreiime npuMepbl MarHUTHBIX
MOJIEW B BaKyyMe.

MarauTtHoe B3auMOAENCTBHE POBOJIHUKOB ¢ TOKaMU. KOHTYyp ¢ TOKOM B Mar-
HUTHOM IIOJIE.

3aKOH MOJIHOTO TOKA JJIsi MArHUTHOTO MOJISl B BAKyyMe.

Marunutsbiii notok. Teopema Octporpaackoro—I aycca it MarHUTHOTO MOJIS.
PaboTta mepemenieHus: MpOBOIHHUKA C TOKOM B TTOCTOSTHHOM MAarHUTHOM TIOJIE.
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23.
24,
25,
26.
217,
28.
29.
30.
31.
32.

SBnenue Xona.

MarHvuTHbIE MOMEHTBI 3JIEKTPOHOB U aTOMOB.

ATOM B MarHUTHOM IIOJIE.

MarsuTtHbIE CBOMCTBA BEIIECTBA.

OCHOBHOM 3aKOH 3JIEKTPOMAarHUTHOW WHTYKIIUH.

SBneHne camonHAyKIUK. B3auMHass HHIYKIUS.

DHeprusi MarHUTHOTO TOJIsi B He(heppOMAarHUTHON U30TPOITHOM cpee.

3aK0H COXpaHEHHS YHEPTUH JIJII MATHUTHOTO TI0JI B HE)EepPOMArHUTHON Cpeie.
OO6m1as xapakTepucTuka Teopur Makcseia.

[lonnas cucrema ypaBHeHH MakcBeuia Juisl 3JIEKTPOMAarHUTHOTO TTOJIS.

Koneb6aHus ¥ BOJIHBI

33.
34,
35.

36.
37.
38.
39.
40,
41.
42.
43,
44,
45,
46.
47.
48.
49.
50.

51,

["apMoHnyeckue KoaeoaHusl.

Mexanudeckue rapMOHUYECKHE KOJICOaHUsI.
CB0OOHBIE TAPMOHUYECKHE KOJIEOAHUS B DJIEKTPUUECKOM KOJIE0aTEIIbHOM KOH-
Type.

CrnosxeHre rapMOHUYECKHUX KOJICOAHU.

3aTyxaroiue KojieOaHus.

BreIHyXIeHHBIE MEXaHUYECKHE KOJIEeOaHuUs.

By IeHHBIE 2TIEKTpHUECKHUe KoaeOaHusl.
[TpongonpHBIEC U TIOTIEPEUHBIE BOJIHBI B YIIPYTOH CpEJIE.
VYpaBHeHue Oeryiiei BOIHBI.

dazoBast CKOPOCTb U DHEPTHsI YIPYTHX BOJIH.
[IpyHIMN Cynepno3uuuy BOJH. [ pymnmoBast CKOpOCTb.
HNurtepdepentus BoiH. CTOSYNE BOTHBI.

Oddext domnepa B akyCTHKE.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

DHeprus 3JIeKTPOMArHUTHBIX BOJIH.

W3nydenne 2MeKTpOMarHuTHBIX BOJIH.

[Ixana >7E€KTPOMArHUTHBIX BOJIH.

OTpaxxeHHe U MpeToMIICHUE dJIEKTPOMAarHUTHBIX BOJIH Ha TPAHUIIE pas/iena IByX
TUDIIEKTPUIECKUX CPE]I.

Oddext Homiepa 15t 2IEKTPOMArHUTHBIX BOJIH.

OnTuka

52,

53.

54,
95.

3aKOH MPSMOJIMHEMHOTO PACIpOCTPAHEHUS CBETA. 3aKOH HE3aBUCUMOCTH CBETO-
BBIX JIyuel. 3aKOH OTpakKeHHUs CBETa. 3aKOH MPEJIOMIICHUS CBETa. 3aKOH o0paTH-
MOCTH CBETOBBIX Jyuel. [lokazarens npenomnenus. [lonHoe BHyTpeHHEE OTpaxe-
HUE.

Teopust ucTeueHus1, BOJTHOBAS TEOPHsi. 3aBUCUMOCTh MEXK1y IOKa3aTeJIeM MPEIOM-
JIEHHS U CKOPOCTBIO CBETA B BELIECTBE.

[Tpunuun ®@epma. OnTuyeckas JIMHA Ty TH.

CkopocTh cBeTa. AcTpoHOMHUYEcKHe HaOmoaeHus: Pémepa. OnpenereHne cKopo-
cTu cBeTa 1o adeppanuu ceera bpemm. OnbiT @uzo. Onbit Pyko u Guzo. OnbIT
MaiikenbcoHa.
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56.
57,
58.

59.

60.

61.

62.

63.
64.
65.

66.

67.

68.
69.

70.
71,
72,
73.
74,
75.
76.
77,
78.
79.
80.

81.
82.
83.
84.
85.
86.
87.

CBeToBo# MOTOK. DYHKIIMS BUTHOCTH.

DOTOMETPUUECKNE BEIMUYNHBI U UX €IUHULIBL.

OcCHOBHBIE TIOHSATHS W ONpenesieHus: (TOMOLIEHTPUYECKUN MYy4OK,; aCTUTMaTH4e-
CKasl pa3HOCTb; TOYEYHOE WJIM CTUTMATUYECKOE U300paKeHne; IEUCTBUTEIIbHOE U
MHUMOE HM300paKeHUs; COMPSKEHHbIE TOYKH;, MPOCTPAHCTBO MPEAMETOB U IPO-
CTPaHCTBO U300paKeHUH).

LlenTpupoBanHas ontuueckas cucreMa. Pokycol. PokanbHbIE IIIOCKOCTH. JIHEN-
HOE yBeJIMYeHUE. | TaBHbIE TOUKHU U TJIaBHbIE INIOCKOCTH. OnTtnyeckas cuina. dop-
Myna HerotoHa.

[IpononbHOE yBennyeHue. YriaoBoe yBenuueHrue. CBs3b MEXIy JUHEHHBIM, MPO-
JIOJBbHBIM U YTJIOBBIM YBEIUYECHHSIMH.

CrnoxxeHne onTuyecKkux cucteM. OnTudeckas cuctema cymmapHou cuctemsl. dop-
MyJ1a KapAUHAJIBHBIX IUIOCKOCTEN CyMMAapHON CUCTEMBI.

[Ipenomnenue Ha cdepuueckoil nmoBepxHoctu. [lapakcuansubie ayun. Teopema
Jlarpanxa-I'enbmroibna.

JIunza. ToHnkas nuH3a.

[TorpemHocTu onTH4eckux cucteM. OnTuyecKue mpuoOopHI.

CeroBas BoiHa. IHTEHCUBHOCTD cBeTa. CBSI3b MEXKYy MHTEHCUBHOCTBIO CBETA U
aMIUIMTYI0W CBETOBOM BOJIHBI.

HuTtepdepeniust cBeToBbIX BOJH. [Ipo0mKUTENbHOCTS I1yra BoJH. OnTuyeckas
pa3HoCTh X0a. 3epkana Openensd. bunpuzma Openens.

HNuTepdepenHuss MHOTUX BOJIH. BekTopHas auarpaMma. YClOBHS JUJISl TJIABHBIX
MaKCUMYMOB U UHTEPPEPEHIITUOHHBIX MUHUMYMOB.

[Ipuanmn ['roirenca — @penens.

3oubl Openenst. OO0OCHOBaHUE C TOYKU 3PEHUS] BOJTHOBOW ONTHUKH 3aKOHA MPSIMO-
JIMHEWHOTO PACIPOCTPAHEHHUS CBETA.

Hudpakuus Openenst oT MpoCTEHIINX TPErpal.

Hudpakuus Opaynrodepa oT e u Ha KPyriioM OTBEPCTHUH.

JudpakinonHas pemierka.

Judpakuust Ha MPOCTPAHCTBEHHON PEIIETKE.

["onorpadus.

Hucnepcus ceera. HopmanpHas u aHOMasbHas AUCIIEPCHH.

['pynmoBast CKOpOCTb.

Kitaccuueckast 3JIeKTpOHHAs! TEOPHS TUCTIEPCUU CBETA.

[Tornomenue cBeta. 3akoH byrepa-JlamOepra. 3akoH bepa.

Paccesnue cBeta. Paccesitnue B MyTHBIX cpenax. PameeBckoe paccesHue.
[Tonspuzanus cBeTa Npyu OTPAKEHUHU U MPEJTOMIIEHUN HA TPAHULE pa3lesa ABYX
JOVRJIEKTPUYECKUX CPEI.

JIBOMHOE TydenpenoMIIEHUE.

WNuTepdepenIus noisspu30BaHHOTO CBETA.

HckyccTBeHHAs: ONITUYECKAsT aHU30TPOTIHS.

Bpaiienrie miockocT noJisipu3anuu. 3akoH buo.

TemnoBoe uznydenue. 3akon Kupxroda.

3akonsl Ctedana—bonbiiMana u Buna.

®opmyna [Inanka.
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KBanrtoBas ¢usuka

88. ®oroaddexr, ero Buasl. opmyna DiHITeHA 11 PoTodrPdekTa.

89. ®otoHbI ux 3HEeprus u uMmiyibc. Ipdext Komnrona.

90. OmnriT Jle6enera. JlaBieHue cBeTa.

91. Jmuna BoaHbI e bpoiis.

92. lIpunmun HeonpeaenéHHocTH [ elizenoepra.

93. BonnoBas ¢ynkius u e€ puznueckuid cmpicia. Ypasuenue [lpenunrepa.

94. TynuenbHbIN 3P PeKT. DIEKTPOH B MOTCHIIMATBLHOM SME.

95. Mogens atroma Tomcona. OnwiT Pesepdopaa. [Inanerapuas Moaens aroma.

96. Iloctynatel bopa. BeiBoj cepuanbhoil hopmynsl. @opmyna banbmepa 11st criek-
Tpa BOAOPOA.

97. CioHTaHHOE M BRIHYXJCHHOE n3nydeHue. [I[punmmm paboThI J1a3epoB.

98. Bunpl nazepos. [IpuHiun paboThl renii-HeOHOBOTO, PYOMHOBOTO U TIOTYIIPOBO/I-
HUKOBOTO JIa3€POB.

AnepHas gpusuka.

99. EcrecTBeHHas paJiMOaKTUBHOCTh M €€ 3akOHOMepHocTH. lIpaBuna cmerieHus.
VYpaBnenus aneda- u 6eta-pacnana. [lepuon nonypacnaza.

100. Peaxuum nenenus u cuHtesda. Jledekt macchl u 3Heprus cBsizu. Kputuueckas
Macca.

101. DneMeHTapHbBIE YaCTHUIIHI.

102. Honumzupyromiye u3aydeHus U X XapakTepucTuku. KocMuueckue mydn, ux co-
CTaB M XapaKTEPUCTHUKHU.

10 MeToauveckue peKOMeHAANMHU VI 00YUAIOIIMXCSI 110 0CBOEHHUIO TUCIIH-
IJINHBI

N3yuenne nucuummael «DU3nka) OpraHu3yeTcs B BUAE JIEKIUH, TPAKTUYECKUX
3aHATHI, Ta0OPATOPHBIX PadOT M CaMOCTOSITENBHOU padoThl. [IpogomKuTenbHOCTD
U3YYCHUS JUCIUTUIMHBI — JIBA CEMECTpa. Y POBEHb U KaueCTBO 3HAHUIN 00yJaroNInuXCs
OLIEHUBAIOTCA MO pe3yJIbTaTaM BXOJHOTO KOHTPOJIS, TEKYIIETO KOHTPOJISL YCIIE€BAEMO-
CTHU Y MMPOMEKYTOUYHOW aTTECTAIlMU 110 UTOraM OCBOEHUS IUCIUIUIMHBI B BUJE 3a4éTa
U DK3aMEHA.

Jlexyusi — oCHOBHasi popMa CHCTEMATHYECKOr0, OCIEIOBATENBHOTO YCTHOTO U3-
JIO)KEHUsI yuyeOHOro marepuaina. UTeHue JeKUud, Kak NpaBWIIO, OCYLIECTBIISETCS
HauOosiee MpodecCUOHAIBHO TMOATOTOBIEHHBIMU TpENoAaBaTeIs MU YHUBEPCHUTETA.
OCHOBHBIMHM 33JJa4aMU JICKITUH SBIISFOTCS:

— O3HaKOMJIEHHE 00ydYaroluxcs ¢ LesIMHU, 3aJja4aMHi U CTPYKTYpOil n3ydaeMoil Juc-
UUIUIMHBI, €€ MECTOM B CUCTEME HAayK M CBS3SIMU C IPYTUMH AUCIUIIIINHAMMU;

— H3JI0’KEHUE KOMILUIEKCA OCHOBHBIX HAYYHBIX MOHATHI, 3aKOHOB, METOA0B, IPUHITU-
OB JJAHHOUW JUCUUILIAHBL;

Jlexiuu MOTHBUPYIOT OOY4YarOIIETOCS Ha CaMOCTOSITENIbHBIN MOUCK M W3Y4YEHUE
Hay4YHOU ¥ CHIEUUANIbHOW JTUTEPATyphl U IPYTUX UCTOYHUKOB MO TeMaM JUCUUILIMHBI,
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OPUEHTHPYIOT Ha BBISBICHUE, (POPMYJIMPOBAHHUE U UCCIIETOBaHUE HanbOoee akTyallb-
HBIX BOIIPOCOB U MpoOseM (pu3uku. 3HauuMbIM (HaKTOPOM MOJTHOLEHHOM M IJI0J0-
TBOPHOH paboThl 00yUaIOLIErocs: Ha JEKIUH SBJSIETCS KyJIbTypa BECHUSI KOHCIEKTA.
Caymas nekuuio, HeoOX0IUMO HAYYUThCS BBIIEHATh U (PUKCUPOBAThH €€ KIIIOUEBBIC
MOMEHTBI, 3alIMChIBasi UX 00Jee YETKO U BBIAENAS KaKUM-JIMOO c11ocoOOM U3 00ILEro
Tekcra. Kpome Toro, He00X0IMMO Hay4YUThCS JI€JaTh MOHITHBIE JUIsl 00y4aroIerocs
COKpAIEHHsI TP 3aIllUCU TEKCTa JIEKIMU U CTPEMUTHCS OCBOUTH OBICTPYIO MaHEpy
nUChMa M pyOpHKAIMIO MaTepuaa.

IIpakmuueckue 3anamus IO TACUUIIIMHE «PU3HKa» MPOBOJATCA B COOTBETCTBUU
C yueOHO-TeMaTHYECKHUM IIJIAHOM IO OTJENbHBIM rpymmnaM. Llens npakTuyeckux 3aHs-
TUW — 3aKPENUTh TEOPETUUYECKUE 3HAHMS, MIOJYUYEHHBIE CTYJEHTAaMU Ha JICKIUSAX U B
pe3yNbTaTe CaMOCTOSITENIBHOIO M3YYEHUSI COOTBETCTBYIOIIMX Pa3/IesioB PEKOMEH Iye-
MO JUTEpaTyphl, a TaKKe MPHUOOPECTH HAYAIbHBIC MPAKTUUYECKHE HABBIKM aHATU3a
HaAO0JII0JaeMBbIX (PU3NYECKUX SBJICHUH.

Tembl MpakTHUUYECKUX 3aHIATUH 3apaHee COOO0IIaoTcs OOydaroluMcs AJs TOro,
4TOOBI OHM MMEJM BO3MOXHOCTb MOJATOTOBUTHCS U MPOPadOTaTh COOTBETCTBYIOIINE
TEOPETUYECKHE BOIPOCHI AUCLUUIUIMHBI. B Havane KaXa0ro mpakTHUYECKOro 3aHSTHS
IpenoAaBaTesib KpaTKO JOBOJUT A0 OOYyYarOIIMXCs 1I€JIb U 3a/layM 3aHSATHS U CO00-
1aeT 00y4yaroUIMMCsl OCHOBHBIE 3aKOHBI HEOOXOIMMBIE I pEeLICHMs 3a/1a4 Ha 3aHsl-
THUU.

B paMkax mpakTH4ecKOro 3aHsTHs OOy4YaroIMecs PelIaloT 3aJaud U pa3ouparoT
MPaKTUYECKUE 337]a4l CaMOCTOATEILHO WM IIPU IoMOoLIM nipenoaasatend. [Ipenoga-
BaTeJb BBICTYIAET B POJI KOHCYJIBTAHTA, OCYIIECTBIISIET KOHTPOJIb MOJIYYEHHBIX 00Y-
YaIOLUMUCS PE3YJIbTaTOB.

B pamkax nmpakTH4eCcKOro 3aHSATUS MOTYT OBbITh MPOBEACHBI: CIyLIAaHUE U 00CYXk-
JIEHUE JI0KJIaJI0B, YCTHBIN OMPOC, TECTUPOBAHUE.

OTtcyTcTBUE 00YUYaOIIMXCs HA 3aHATUAX WIM UX HEAKTHBHOE yyacTHe Ha HUX MO-
XKET ObITh KOMIIEHCUPOBAHO CAMOCTOSATEIbHBIM BBITIOJHEHUEM JOMOJIHUTEIbHBIX 3a-
JaHUM U MIpe/ICTaBICHUEM UX Ha ITPOBEPKY MPEIO1aBaTEIIoO.

Jlabopamopnvie pabomsi TPU3BaHbl Pa3BUTh HABBIKU IKCIEPUMEHTAIbHON (PU3U-
YEeCKOW JeATEIIbHOCTH 00YYaroIMXCs, a TAK)XKE 3aKPeNUTh (PU3NUECKUE 3HAHUS OIbIT-
HbIM TyTEéM. B npotiecce nabopaTopHbIX padOT CTYIEHTHI IPOBOJIAT CAMOCTOSITEILHOE
O3HAKOMJIEHUE C TEOPHUEH, JIEXkKAIEH B OCHOBE N3y4aeMOTO SIBJIEHUS UCIIOJIb3YSI METO-
nudeckue nocodus. Ha 3anstusax nadopatopHbie paboThl MPOBOJATCA B IPUCYTCTBUU
MpenoIaBaresisi, KOHTPOIUPYIOLIEro MPOLECC UX MPOBEACHUS U KOHCYJIbTUPYIOLIETO
cTyaeHToB. [lo pe3ynbrataM npoBefeHUs: padboT CTyAeHTaMH O(QOpMIIsIETCs OTUET U
MPOBOJUTCS €ro 3aumTa. B nmponecce 3amuThl oTyéTa 10 JadbopaTopHoil padoTe mpe-
M0/IaBaTeNlb IPOBEPSET 3HAHWE OCHOBHBIX 3aKOHOB, Ha KOTOPBIX Oa3upyercs u3yvae-
MO€ SIBJIEHHUE, a TAK)KE MPABUIIBHOCTh U CAMOCTOATEIbHOCTh HAITMCAHUE OTYETA.

Lenbto camocmoamenvhoti pabomsl 00y4alOIIUXCSl MPU U3YUYECHUH HACTOSILEH
y4eOHOM TUCIUTUTMHBI SBJISIETCS BHIPAOOTKA MU HABBHIKOB PaOOTHI ¢ HAYYHOU U yuel-
HOM JINTEpaTypoH, a TaKKe pa3BUTHE Y 00yUaIOUINXCA YCTOMUMBBIX CIIOCOOHOCTEH K
CaMOCTOATEIILHOMY U3yUYEHHUIO i 00pa0OTKe MOITyYeHHOW HH(POPMAIIUH.
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PaGouas nmporpamMMa JUCIUIUIMHEI COCTaBJIeHa B COOTBETCTBUU C TPeOOBAHMUS-
Mu @I'OC BIIO mno HampaBiieHHo MOATOTOBKY (crenuansHoct) 162001 «Oxcmnya-
Talus BO3AYIIHBIX CyZ0B U OpraHU3alus BO3AYLIHOTO ABHKEHHUS.

[Tporpamma paccMOTpeHa W yTBEp)KIEHa Ha 3acefaHuu Kadenpsl Pusuku u
xumun (Ne5) «27» suBaps 2015 rona, mpotokost Ne6.

Pazpabotuuku:

K.(.-M.H. & / [/1/@4/ Tumodbees B.H.
3aBeyronmii Kademapoit Ne 5 / W//

1.¢d.-M.H., mpodeccop /7ﬁ ApOy3oB B./.
[IporpamMma coriiacoBasa:

PykoBoautens OOIT \

JLT.H, CHC. ' Kynpskos C.A.

[TporpamMmMa paccMOTpeHa M OHOOpeHa Ha 3acelaHud Y4eOHO-METOJUYECKOrOo
coBeTa YHuBepcurera «21» ssaBaps 2015 roga, mpotokoin Ne4.

[Iporpamma ¢ U3MEHEHUSIMU U JONOJHEHHUSIMH (B COOTBETCTBUH C IIprka3zom ot
14 uronst 2017 r. Ne 301 «O6 yrBepxnenuu llopsinka opraHu3anvyd U OCYIIECTBIIE-
HUS 00pa30BaTeIbHOMN AeATEIbHOCTH MO O00pa30BaTeIbHBIM IIPOrpaMMaM BBICIIETO
oOpa3oBaHUs — Iporpammam OakajnaBpuara, IporpaMMaM CIIELUaIuTeTa, IIPOrpam-
MaM MarucTpaTypbl») pacCMOTpeHa M COIVIacOBaHAa Ha 3aceflaHuu Y4ebHo-
MeToauueckoro coBera Y HuBepcureTa «30» aBrycra 2017 roga, mporoxon Ne 10.
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