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1. Hean ocBoenust ANCHHILIHHEBI

[enbio ocBoeHus Jucuiumnbl «usznka» apasercs GopMuposanne y oOyuaroImmxes,
BPEMEHHOTO TNPEJCTABACHHA 0 (U3HYECKOI KapTHHE Mupa, co3jlanue Oasbl 3HaHMIT 118 Hiyde
CHENMAIBHBIX JIMCIMIVINH, HABBIKOB MCMO/B30BAHHA OCHOBHBIX 34KOHOB (PM3HKH B HOCACAYIO
NPOpECCHOHAILHOIN JICATCILHOCTH.

OCHOBHBIMH 3a/1a4aMH JIHCHHIIHHBL «DH3HKa» ABIAIOTCA:

- H3Y4CHHUC 3aKOHOB OKPYAKAIOUICTO MHPA B HX B3aHMOCBA3H,

CO-
s
cit

- OBJaJCHHC (b}’HJlZlMCHTaJleblMH IIPHHUUIIAMH - M MCTOIaMM  PCIICHHA  HAY4HO-

TCXHUYCCKHX 3a/1a4;

- (hopMHpOBaHHE HABBIKOB MO NPHMCHECHHIO NOJTOKEHHI QyHIaMeHTanBHOI (Pusnkn K rjpa-

MOTHOMY HAYHHOMY aHAJIH3Y cmyamaii. C KOTOPBIMH [IPHUXOAHTCH CTANKHBATLCA BLITYCKHHKY
- OCBOCHHC OCHOBHBIX (i"-ifn-l‘iCCKHX TCOPI’[IVL MMO3BOJIAOMHX ONMHCATL ABJICHHA B IIPHPO/L
[PeAeI0B IPUMEHHMOCTH THX TCOPHIT JUId PeLICHUS 1PO(ECCHOHANBHBIX 3a/1ay;
- (hopmupoBanme y 00y4arOmMXCa OCHOB CCTCCTBCHHOHAYMHOH KapTHHBI MHPA;
- O3HAKOMJICHHUC C UCTOPUCH U JIOrHKOH pasBHTHA PU3HKH U OCHOBHBIX ¢& OTKPLITHIL.

2. Mecro ancnumiannel B crpysrype OTTOTI

YucOnas aucumnnmnna «Pusuka» s vanpasicuus nogrorosku 05.03.04 - I uupowruru-
0

Jnorud, npouas « MapoMeTeopoornay» peaansyerca B pamkax 0a30Boil wacti odpazoBaTeib
NporpaMMsl.

Yuebuas aucunnanna «®@usuka» Gasupyerca Ha yueOHBIX JMCIMIUIMHAX, NPHBEACHHBI
Tabunue.

b, M

i

ObGecneunsatoue BxotHeie TpeboBanus
YUCOHBIC JAMCLIH-
3HATb YMCTh BJIAJICTh
TUIHHbI 4

OcHOBHBIC  3aKOHBI  (DH3HKH
HIKOABHOTO  Kypca: (yHIaMcH-
TAJIBHBIC TIOHATHA, 3dKOHbBI H TCO-

NPUMCHATL 3Ha- | HABLIKaM#H p860

HUA 110 (.bll'llll\’(.‘ TblCH'lMCpHTC.'r—

v

Dusnka % U1 peLICHUA TH- | HBIMM IIpHOOpazu

pun Ki1accHyeckoii gusuxu, ¢u-
MOBBIX ¢ll3li‘lc- H MPOBCJICHUA

IMYECKYIO CYUIHOCTE MPHPOJIHBIX s
CKMX 3a/1a4 H3MepeHuii

MPOIECCOR

OCHOBHBIC MATCMATHYCCKHE 110~

HATHA W (PaKTeI, NO3BOISIOUIHE

HNPOH3BOJIUTE 11 o0 d30BAHUA, BBINOJIHATH pac-

po peobp P HaBbIKaMH padop
BBLIYUCIICHUA, PCUICHHA YPAaBHC- | Y4CThI M BhIYMCIIC-
Maremaruka Thl Hd KQJIBKYJIAF

HUI 1 HepaBeHeTs, anreOpanye- | HUS PH PelICHIH
CKHE H TPHTOHOMETPHYCCKHE 3a/1a4

(YHKINH, [IOHATHE HPOH3BOJL-
HOIi M MHTErpana GynKuuu

Tope

Jducnumanna «Dusukar spngercs 0a30BOH 18 OCBOCHMA JMCHHMIUIMHE: «Dusnucckas

MC-

Teoponorua (Ousuka arMocdepsl, okeaHa M BOJA CYIH)», «DICKTPOTEXHHKA M HICKTPOHH

»

?

«Merojbt Hab0/1eHNA # aHAIM3a B THAPOMCTCOPOJIOTHHY, «MexaHHKa KNIKOCTH M rasa (FCO H-

3UYUCCKan rvmpommamuka)», «,[lmlammccxaa MCTCOPOIIOrHA», «MeTonn 30H/INPOBAHNUA OKP

ca-

IOIICH Cpeibl», « ABTOMATHYECKHE METEOPOIOTHYSCKHE CTAaHUMN O01ero H CHeHHMaibLHOrO Haga-

YCHUAN,




3. Komnerenunn odyuaromerocs, opmupyemsie B pesyibTare 0cBoenus ;mcunmuulbl

”POUL‘CC M3YHUCHHSA JIMCIHIIIHHBI HANPABJICH Ha (b()pMHp()B'dHHC CACAYIOUHX KOMIICTCHLH

Kon Komnerenuus
KOMIICTCHIIHH

OIIK-1 | BnajcHue 6a30BBIMH 3HAHHAMH B 00JacTi (pyH/IaMEHTAIbHBIX PA3/IC/IOB MaTeMa-
THKH B 00beME, HCOOXOAMMOM JUTA BJAJACHHA MAaTCMaTHUYCCKHM annaparoM B
THAPOMETCOPOJIOrHH, JUiAa 00paboTKH M aHaIN3a JIAHHBIX, NPOTHOZHPOBAHMA
rHAPOMCTCOPOJION HUCCKHX XapakTepPHCTHK

OIIK-2 | BnajieHue 0a30BbIMH 3HAHMAMH (DYHIAMCHTAILHBIX Pa3jieioB (PHIMKH, XHMHH,
onosnorun B o0beMe, HCOOXOIMMOM JI1 OCBOCHHA (PUIHUYCCKHX, XUMHUCCKHN H
DMOJOTHYCCKUX OCHOB B THPOMETEOPOIOTHH

B pesyapTare 0CBOCHHA KOMICTEHIMIT B paMKax AHCHHILIHHBL «Dusnka» obyuaromuiicsa po.kep:
3uarTh:
OCHOBHBIC (.bll'SH'-lCCKHC ABJICHUSA M OCHOBHBIC 3dKOHbI (l)H'SMKH: I'paHuUbl UX OPUMCHHMOCTH,
IIPUMECHEHHUE 3aKOHOB B BOXKHCHIIHX MPAKTHYCCKHX MPHIOKCHHAX;,
OCHOBHbBIC (bl-l'lll'-lCCKHC BC/IMYHHBL U (I)H'JM‘ICCI\‘HC KOHCTAHTLI, HX OLIPCACICHHC, CMBICIL, ClIgeo-
Obl M CMHUIIBI X H3MEPCHHA
OCHOBHBLIC TTOHATHA, 3dKOHbBI H MOJICIIH MCXdHHKH, 'rcpmo,fuma.\nn(u, TCOPHH BOJIH, M'MIAPOJIH-
HaAMHKH, T'YPGYIICHTIiOCTM B KHJIKOCTAX] NICKTPOMATHHTHOTO H3JIYHCHHA, ICKTPOMAIHCTHS-
Ma;
= (yngamenTanbHbIC PUIMYCCKHE ONBLITLL M HX PO/L B PasBHTHH HAYKH,
~  HA3HAYCHHC W MPHHLKILI ACHCTBUS BakHCHIINX PH3HYCCKUX NPpHOOPOB.

Ymern:

= HMCTO/IKOBBIBATH CMBICI (PHIHYECKHX BEJIMYMH W HOHATHIH]

~  3anmMChIBaTH YPAaBHCHMA 1 (pusnucckux BeanuuH B cucreme CH;

=  pelarh THHOBLIC PACHETHBIE 3a/1a4H;

~—  OOBACHHUTH OCHOBHbIC HADAIOAACMbBIC TIPUPOAHLIC U TEXHOTIeHHbIe aBieHns n dpdextsl ¢ ngd3u-
1Mt hyHIaMCHTAIBHBIX (PH3HYECKHX B3aMMO,ICHCTBHIT,

= paborars ¢ npubopamu 1 000pYI0BaHHEM COBPeMeHHOI (pu3nuecKoil nabopatopuu;

~  HMCIOJB30BaTh Pa3AHYHBIC METOAMKH (H3IMYECKUX M3MEpeHHi 1 00paboTKH IKCIICPHMEHTYIb-
HBIX JIAHHBIX:

~  HCMONb30BaTh METOJbl AJACKBATHOIO (DPH3HYECKOTO M MaTeMaTHYcCKOro Monc.mpoaami]:r a
TaKKe MPUMEHATE METO/IbI (PU3NKO-MAaTEMaTHYCCKOTO aHAIN3a K PCIICHHIO KOHKPETHBIX cdTe-
CTBCHHOHAYYHBIX H TCXHHYCCKHX Npobiiem.

Baanxers:
= HCHOJIL30BAHMA OCHOBHBIX 00LIC(HIHUCCKHX 3aKOHOB 1 IPHHIINIOB B BAKHCHUINX MpaKTHe-
CKHX TIPHIOKCHHAX;
= [IPHMCHCHHS OCHOBHBIX METOL0B (PHIMKO-MATEMATHYECKOTO AHATH3A JUIA PELICHHs eCTECTHEH-
HOHAYYHBIX 3a/1a4;
[IPABH/ILHOI IKCIUIYATallNK OCHOBHBIX MPHOOPOB 1 000py/10BaHNA COBPEMEHHOI (u3nteckoii
nabopatopu;
= 00paboTKH M HHTEPNPETHPOBAHHSA PE3Y/ILTATOB IKCIICPHMEHTA;
~  MCMOJIB30BAHUA MCTOI0B (PH3UYCCKOrO MOACAHPOBAHMSA B HHKCHEPHO [IPAKTUKE,

OcHOBHBIC TIPH3HAKH OCBOCHHA (DOPMHPYEMBIX KOMICTCHIHH B PC3VJILTATC OCBOCHMA /fHC-
unTIHHEl «Du3KKay cBeACHbI B Tabauy 1.
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Obmwas TpyjgoemMkocTs Ancumiumubl cocrasuser i 2015, 2016, 2017 n 2018 rr. nabopal

4. Crpyxrypa i cojcpRaHne THCUHTIHHBI

3aucTHbIC cannnusl, 504 yaca.
Ob6nem aucuMnInHel (MOAYIA) 110 BHIAM YHeOHBIX 3aHATHI
(B akagemuyccknx yacax) 2015, 2016, 2017 n 2018 rosga nadopa

14

O0BLEM cunnnnb! Beero wacon
[ Ounast popma odvuenus
- 2015, 2016, 2017, 2018 rr. nabopa
Obman Tpy10EMKOCTH IHCHNILINHBI ' 504 uacos
Konrakrnas pabora odyuamommxcsi ¢ npenoja- | 278
BaTEAAM (110 BHAAM AY/AHTOPHBLIX YHEOHBLIX 3aHsITHIT)
— BCCTO:
B TOM YHC/IC:
JICKIHH 132
IPAKTHYECKHE 3aHATHA 64
1aboPaTOPHBIC 3aHATHA 82
Camocrosteasnas padora (CPC) — seero: 226
Bua  npomexyrounoii arrecTaumm (3a- IK3AMEeH
HeT/IK3aMeH)
4.1. CTpyKkTypa JIHCHHILTHHEI
Ounoe obyuenne
2015, 2016, 2017, 2018 rr. vabopa B
Ne Pa3jnen u Tema Buast yueduoii pa- Dopmbl g i
n/n JHCUMILINH B 0Tbl, B T.4. TEKYero 2 §_
CAMOCTOATE ILHAS KOHTPOJIsI = b4
o | pabora cTyAeHTOB, YCICBAEMOCTH = -
b uac. 2= g =1
= i~ =
> o -] E - , o
[~ BE | z % )
= et (g8 = e
2 |85 |58 2
) o S 1 = E
= SR |0 a M =

1 Pasznen 1. Beenenne. | 1 2 0/2 6 KOJLTOKBHYM OfIK-2

2 Pasjea 2. Dusnve- 1
CKHE OCHOBBI MeXa-

HUKH.

2.1 | Tema 2.1 Kunemaruka | 1 26 26/12 | 14 CobeceioBatue, 4 OﬂK-l,
H JIMHAMHKA MaTepH- IPAKTHYCCKHE  3aja- OIIK-2,
AIBHOH TOYKH M TBCp- HHA, OTYCTHI 110 1abo-

Joro tena, JlBimkenue partopHeiM  paboTram,
B HCHHCPUHANLHBIX KOHTpobHas pabora
CHCTEMAX OTCueTa

2.2 | Tema 2.2 DneMenTsl 1 4 0/4 16 Konrpoasnas pabdora, 4 O$K-I.
PEAATHBHCTCKOH Me- NPaKTHYCCKHE  3a/1a- OIIK-2,
XaHHKH. HUA

3 Pa3zen 3. Mouexy-

-




JasipHast pu3HKa u

TCPMOJAHHAMHKA
3.1 | Tewma 3.1. Moaeky- 1,2 | 16 10/12 | 12 CobecenoBanne, ORIK-1,
JIAPHO-KHHETHYCCKAA MpaKTHYCCKHE  3aja- OFIK-2,
TEOPHH WICAIBHOIO HUSA, KOHTPOJILHAA pa-
rasa dora
3.2 | Tema 3.2. Ousuyc- 2 |8 10/8 |18 Cobecenopanme, ONK-1,
CKHEC OCHOBBI TCPMO- MpakTHYeCKHe  3aja- OlIK-2,
JAMHAMHKH HHA, OTHETBI 110 J1abo-
paTopHbiM  paboTam,
KOHTpOJIbHaA paboTta
3.3 | Tewma 3.3, Peanbubie 2 ] 0/2 12 CobeceioBanne ONK-1,
ra3bl, KHIKOCTH H OFIK-2,
TBEp/bIE Tela
4 Paszjnen 4. Daexrpu-
HEeCTBO H MATHETH3M
4.1 | Tema 4.1. Dnexrpo- 23 |14 0/4 16 Cobeceroanne, OlIK-1,
CTaTHKa NpaKTHYECKHE  3a/1a- OIK-2,
HIA, KOHTPO/IbHAA pa-
0oTa, TecToBHIC 3aia-
HUA
4.2 | Tema 4.2, [Tocrosui- 3 2 12/4 12 Cobecenosanuce, OlIK-1,
HBIH VICKTPHYCCKHH NPaKTHYCCKHEC  3aja- OlIK-2,
TOK HHA, TCCTOBBLIC 3aja-
HHA, OTHETHI 10 Jabo-
patoptibiM  paboTam,
KOHTpO/ILHAA paboTa
4.3 | Tema 4.3, Maruutnoe |3 | 6 4/4 12 Cobecerosanne, OIK-1,
nosje NPaKTHYCCKUE  3aja- OlK-2,
HMS, TCCTOBBIC 3aja-
HHUA, OTHETHI 110 nabo-
paropusiM  paboram,
KOHTpOJbHas paboTa
4.4 | Tema 4.4, Dackrpo- 3 |4 4/2 16 Cobecestosanue, OFIK-1,
MArHUTHOE T0J1e NpaKTHYCCKHE  3aja- OIIK-2,
HUA, OTHETHI No J1abo-
paTopHpIM  paboTaM,
TECTOBBIC 3/IaHNA
5 Paznen 5. Koaeda-
HUS M BOJINDI
5.1 | Tema 5.1. Mexannue- |3 | 6 4/2 12 Cobecetosanmne,  01- OFIK-1,
CKHEC M ICKTpOMar- qerhl 1o gaboparop- ORK-2,
HHTHbIC KoJeOaHns upiM - paboram, KOH-
TpoibHas padora, Te-
CTOBBIC 3aJ1aH1A
52 | Tema5.2. Ynpyruen |3 |6 0/2 16 CobecenoBanuce, ORIK-1,
ICKTPOMAarHHTHbIC IPAKTHYCCKHE  3aja- OFIK-2,
BOJIHbBL HHA, TCCTOBBIC 73ajia-




HHA

6 Pasjen 6. Boanosan
onrTuka. OCHoBbLI
KBAaHTOBOMH (PH3HKN

6.1 | Tema 6.1. Bonnosas 6 6/2 12 CobeceloBanne, [TK-1.
OnTHKA. NpaKkTHUCCKHE  3aja- [1K-2,

HUA, OTYETH! 110 Jado-
paropHbiM  paboram,
KOHTpoJbHas paboTa,
TCCTOBBIC 3a1aus

6.2 | Tema 6.2, Ksantosas 6 4/2 14 CobecegoBanue, [TK-1,
NPUPoJIa IeKTpoMar- IPAaKTHYCCKHE  3aja- [1K-2,
HHTHOTO M3/TYYCHMS, HHA, OTUCTH 110 J1abo-

paTopHbiM  paboTtam,
KOHTpOJIbHas paboTa

6.3 | Tema 6.3, DaeMCHTEHI 6 0/2 12 CobecenioBatue, [1K-1,

KBAHTOBOI MCXAHHKH. NPAaKTHYECKNC  3aj1a- [1K-2,
HHUA, KOHTPOJIbHAA pa-
00Ta, TECTOBLIC 3a/14-
HuA

7 Pasznen 7. dusuka
aroMa. JJieMenToi
AAEPHON PU3HKH 1
pu3uku yaemenrap-

HBIX YaCTHIL

7.1 | Tema 7.1 Diementsl 6 0/2 14 CobecejioBanue, [1K-1,

uznky atoma NpaKTHYCCKHE  3aja- [1K-2,
HMS, KOHTPO/bHAs pa-
Oora,

7.2 | Tema 7.2. DiaemeHTsl 6 2/2 12 Cobeceopanme, [1K-1,
(hH3IMKN ATOMHOTO #1- NpaKkTHYeCKHe  3ala- [1K-2,
pa 1 PUIMKHN 1eMEH- HHA, OTUCTHI 110 J1ado-

TAPHBIX HACTHIL. paTopHeiM  paboTtam,
KOHTpOJbHaAs paboTa,
pedepar

UTOTIO 132 | 82/64 | 226

Paznen 1. Beenenue

4.2. Copepaanne pa3ieaoB IHCHHIIHHE

[Tpeamer ¢pusukn, ero dgunocodekasn Tpaktoska. Meroabl usyucnus pusukn. Kparkue uc

H-

ycckue cseienns. Beenennas xak dusmueckuii oObext. Kiaceuueckas u cospemennas (usgka.

Pons kypca Gusuk B cHCTEME HOAIOTOBKH HHACHEPOB THAPOMETCOPOIOTHUCCKHX CIICIHAI
crei. Crpykrypa u sata4n Kypcea dusuku. Oprannsanus ydeOHoro npouecca Ha kadeape Gpusu

DAeMeHTBI TCOpHM norpeiuiocteit. Biast usmepenuit gmzndeckux Beauaun. THisl norp
HOCTCH. OcHoBbI 00PabOTKH Pe3yIbTATOB HIMEPEHMIT.
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Pazjein 2. Dusnueckue 0CHOBBI MeXaHHKH
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1.
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Tema 2.1 KuneMaruka u iHHaMHKa MaTep“aJlblIOﬁ TOUKH H TRCPAOTO TC.]14,
JIBuKenue B HCHHEPUHAIBHBIX CHCTEMAX oTCHeTa

Kunevamuxa .\ld"l(‘pl!a.’le()I} moyKu u me'e'p()t)z() meia

Mexanuyeckoe ABHKeHHe Kak npocreiias GopMa asuxkenus marepud. Kunemaruka nodry-
nareabHOro ABHKCHHA. OCHOBHBIC TIOHATHA W BEJMYHHBI KHHCMATHKH: CHCTEMA OTCYCTa, TPacKTo-
pHA, IYTh U BCKTOP NMCPCMCHICHHA, CKOPOCTL H YCKOPCHHE, HOPMA/ILHOC H TaHrCHIHAIBHOC YQKO-
peHns. YpaBHCHHE JABIKCHIA MaTepHaibHOH Touku. OCHOBHAA 3a/1a4a MEXAHHKH.
KuHeMaTHKa BpaIaTe/IbHOrO JIBHKCHHUA. DJICMEHThI KMHCMATHKH NOCTYIATCALHOIO H §pa-
WATEILHOTO JABMACHHA a0COII0THO TBEPAOro Teaa. Yroj nosopora. YIjioBas CKOpPOCTh, YIJIOBOC
yekopenue. CBA3b MEAKAY YI/IOBBIMH H IHHCHHBIMH XapakTCPHCTHKAMH JIBHKCHHS.

Hunamuka mamepuaibHotl mouku u meepooco meia

Junamnka mMarepuansioil Toukn. [Mouatna macesl u cnabl. [lonatne o dynnamenTanbgbix
B3auMo ieiicTBHAX. 3akonbl Helotona, Cuibl B MEXaHHKE: CHIIA YIIPYTOCTH, CHAA TPCHMSA, CHIa fpa-
suTaiy. Cuia taxect 1 Bee tena. Mmnynec. IoctynarensHoe W BpanmiaTe/ibHOEC JIBHACHHS THEP-
joro tena. MomenT ciibl. MomenT nuepunu u reopema Hlreiinepa. Iousrue momenra umnysgca
MarepHanbHoii ToukH. [Tonarne MOMeHTa HMNYJIbhca TBEP/OTO TEJjla, BPAllaONIErocs BOKPYr ¢cu.
BripaxkeHue MOMCHTa HMITY/IhCa BPAIAKOIIErocs TEIa Yepes YIVIOBYK) CKOPOCTh M MOMCHT MHCp-
[HH.

Jakonwl COXPAHEeHUA 6 MeXaHUKe

YpaBHCHUA JIBH/KCHUA JUIA CHCTEMbl MATEpPHAIBHBIX TOYCK. YPABHCHHC ABMIKCHHUA LCHIpa
MAaCChl CHCTEMbL. 3aKOH H3MCHCHHMA M COXPAHCHHA HUMIYILCA CHCTCMbL. PCakTHBHOC JBHAKCHMC.
YpaBHeHHE JABHAKCHHA TEJIa NEPCMEHHOI Macchl. 3aKOHBI W3MCHEHHA M COXPAHCHHA MOMEHTa M-
yJbCa. 3aKOH COXPAHCHHA MOMCHTA MMNYIbCAa Bpalawouierocs rteaa. [Mpockoll, rupockonyuc-
ckuit dpexr.
Pabora. Mownocts. Kunernucckas oneprus. CBa3b MCKILY H3IMCHCHHCM KHHCTHUYCCKOH
Heprun 1 pabotoii cunsl. KoncepBaTHBHBIC M HEKOHCepBaTHBHBIC ciibl. [loTeHunanbhas suepgus,
¢C CBA3L ¢ CHI0M. CBA3L MEAILY CHIOH N HOTCHUHANLHON dHepruei. Kunernueckas sueprus gpa-
HAKMIETOCA TeNa. 3aKOH H3MCHCHHSA M COXPAaHCHHA IHEPIHM.

,:7611.)1'(‘6’”"6’ 6 HEUHEPYUAABHBIX CUCIeMax omcecyema

OOuMi NPUHIMIN BBCJACHHA CHJI MHCPLHH B HCHHCPUMAILHBIC CHCTCMBbI 0Tcyera. Cuabl HHep-
IHH B CHCTEMAX, JABHKYLLHXCA IIPAMOIHHCIHHO.
Bpamarommecs cuctemsl orcuera, LlenTtpodexnas cuna unepuun. Kopuoiancosa cuia ugep-
. CHiasl HHEPIHM B CHCTEME OTCYeTa, cBa3anHoi ¢ 3emucii. Cuipl, AciicTBYIOMME HA YacTHLLY
BO3/lyXa B arMocepe 1 Ha 4acTuiy BO/bI B OKCAHE,

Tema 2.2 DiieMeHTHI PeAATHBHCTCKON MeXaHHKH

Muepunansnbie cucremst orcyera. [pununn ornocurensnoctn kiaccuueckoit gpusnkn. [Mpe-
oOpazosanus anunes. [TocTyaarsl cnenuaibHOH TCOPHH oTHOCHTEILHOCTH. [TpeobpasoBanus
penua. Peastusucrckoe npeodpazosanue spemenn. [lapajgoke wacos. Mesonusiii napajgoxe. P
THUBHCTCKas TPAKTOBKA OAHOBPEMCHHOCTH. PeasTHBHCTCKOE 11peodpa3oBalue (IPOI0JIBHBIX pa:

KOH JMHAMHKH B PEIATHBHCTCKON (opme kak oboduicHue pesyiabratoB oneita. [Tonstue pen
BHCTCKOHM MOHOMH DHEPriH, IHCPruy NOKOA, KUHETHUCCKOH DHCPruM. Boipakenus KHHCTHYCC
IHCPIUM LTS PCAATHBHCTCKHX M MAIBIX cKopocTeif, CBash Mex/Ty MOaHOI YHeprueii, sneprucii

10




KOS H HMITVILCOM TCJa. 3aKkoHbl COXpPaHCHHA B MCXAQHHKC — KaK OTPAAKCHHC CHMMCTPHH NMPOCTRAH-

CTBa H BPCMCHH.
Pazaen 3. MoJekyasipuas (craTucrudeckas) Gu3nKa u TepMoIMHAMHKA

Tewma 3.1 I\'Ionekynﬂpuo-lmuemuecxaﬁ TEOpHs HACAILHOro rasa

Mojeis wiaeanbpHoro raza. Cuia M HOTCHUHAIbHAR IHEPIrus BLS'dHM()ilC“C'l'Bl‘IH MOJICKYL Ma.ie-
KYJIAPHO-KHHETHYCCKAaA TPAKTOBKA TCMIICPATYpPbl H JIaBJICHHA rasa. OcHoBHOE VPaBHCHHE MOJIGKY-

Jl)lpllo-l\'lllIC'l'l'l'*lCCK()i’l TCOpHH rasa. ypilBIlCllMC COCTOANHNA WICAILHOTO Fasa 1 CMCCH 1'asos.

Pacnpcncncuuc MOJICKYJI 110 MOAY/IKO CKOPOCTH (pacnpczlcncuuc Makcsenna). (byHl\ 1A

Maxkcpenina. 3aBHCHMOCTB pacrnpejeyicHia Maxkcgpemna ot poja raza H TeMICpaTypbl. Cpem

AA

apumeTHUecKas, Cpe/iHag KBaapaTH4Has i Handosiee BepoATHAA CKOpocTH Moieky.l. Pacnpeadie-

uue Makcsesna-boabsumana.

P‘dCl]pC;lCJlCHHC MOJICKYIT B 1noOJ¢ BHEIUIHCH CHIIBL Pacnpexxencuuc KOHUCHTPALHH MOJICKYILL
IJI0OTHOCTH M JaBJICHHA I'asa B 110J1¢ CHJILI TAKCCTH TIPH OCTOAHHOMN TeMIeparype rasa. Bapo.n CT-

puyeckas gopmya.
Dppexrnsroe ceucnme moaekyr. Cpeee YHCeI0 CTOIKHOBCHUIT M cpe/nss UinHa cBo001HD
npobera monexyisl. [lonatne gu3znyeckoro Bakyyma.

o

ﬂpoucccu HIEPCHOCA B rasax. ﬂpouccc TCIUIONPOBOJAHOCTH, YPABHCHHUC TCINIONPOBOAHOCTH.

[Ipouece andpysnn, ypasuenne quddysun. Bayrpennee tpenne (BA3K0CTh), ypaBHEHHE BHYTHC

H-

Hero Tpenus. Borunenenus koodduumenros remtonposoanocty, anddysun 4 BaskocTH rajos,

CBA3L MCAKAY KOXppuumuenramu.

Tema 3.2 @u3nuecKne 0CHOBLI TCPMOJIHHAMHKN

BHYTPCHHAA DHCPIHA WICANBLHOIO ra3d, ¢¢ 3aBMCHMOCTL OT TCMIICpPaTypbl M uMca crencheii
cBOOO/IBI MOJIEKY/I. 3aKOH O PABHOMCPHOM PACIIPEIC/ACHHM YHEPrUH 10 cTenenaM csodoasl Ten-
JIOCMKOCTB MCaIbHOIO raza. Ypasuenue Maiiepa. Pabora raza npu niamenenun ero obsema. Ilep-

BbIi 3aKOH TEPMOJAMHAMHUKH H €TI0 NPHMCHEHHE K H30TPOIICCCaM.
Bropoii 3akon tepmoannamukn. Odparumeie 4 HeoOpatuMmbie npouecesl. Kpyrossie npotede
[k Kapuo. Tennosreie apurarenn. Koaddumment nonesnoro aeicTeua emnoBoi Mammust. |1
uarue SHTansnuu. [ouarne snrponuu. CraTucTnyeckas MHTEpnperauns Broporo Havaaa. C
MCKLY FHTPOIHEH M TCPMOAHHAMHYCCKOH BEPOATHOCTBIO cocTosiHud. [lopsaok n ﬁccnopmx
npupojie. Camoopranu3anms,

Tema 3.3 Peaabnplii ras, AHJIKOCTh, TBEPA0e COCTOSAHUE

bl.
0-
3b

B

Monenes peansnoro rasa. Ypasucuue Ban-acp-Baansca. Msotepmsr Ban-aep-Baansca, Méra-

crabuibnbie cocroauns. Buyrpenuss sueprua rasa Bau-aep-Baansca.
Mouiekyispro-knunerndeckne cpoiicrsa kujaxkocti. [lopepxnoctioe Hatsxenme.
MouiekyapHoce CTpoeHHE TBEPABLIX TCIL.

MO.‘ICK)’JIHPHO-KlIHCTll‘lCCKaﬂ KapTHHa HCIapCHHA. 3aBHCUMOCTH YAPYrOCTH HachIIEHUA OT
Temnepatypsl. Houstie o gopmyne Knaysnyca-Kiaanciipona., 3aBucHMocTs ynpyrocTs Hacwicehns
OT KPHUBH3HDLI HCllﬂpﬂlULuCii IHOBCPXHOCTH. 3aBHCHMOCTD YHPYTOCTH HACBIICHHA OT KOHHCHTpiIllHH
pactopa. [lonsTue o TemnepaTypax KOHJCHCAIMH: TOUKE POCH, TOUKC KOH/ICHCALMH, TeMIICpaTlype

CMOYCHHOTO TCpMOMCTpA. YPHBI!CIIMC TCIUIOBOrO Daslanca.

PapHOBeCcHE MEK/LY TBCPIOH M ra3000pasHoil, MCKAY TBCPAOH M xuakoi gasamu. OOwasn qua-

rpamma (pa3oBOrO paBHOBCCHS,

Paszaen 4. DAeKTPHUICCTBO B MATHETH3M.

11




Tema 4.1 Duexrpocraruka

DNCKTpUYECKHil 3apajl. 3aKOH COXPAHCHHA M HHBAPHAHTHOCTH JICKTPHUYCCKOTO 3apia.
KsanTosanue 3apsaa. 3axon Kynona. [Tpuposa sexrpuyeckoro nons. HanpskeHHocTs »ekipu-
ycckoro noas. Hpunuun cynepnosunmn noaeii. I'paduyeckoe uzobpaxcenue noici. forox nailps-
KeHHOCTH, Teopema Ocrporpaackoro-Ilaycca. DnekTpocTaTHUCCKHE HOJA 3apsSKCHHBIX Ted: §ec-
KOHEYHO TMPOTAKCHHON MJIOCKOCTH, [UIOCKOI0 KOHJACHCATOPA, PABHOMEPHO 3apAKCHHOIO 1Mo ofne-
MY wIapa, UHAHHIAPHYCCKOro KonaeHcaTopa. LIMpKyasuus BeKTopa HanpaKCeHHOCTH UICKTpOCTdTH-
4eckoro nojs. Pabora cHi MWICKTPHUCCKOTO 1101 110 nepeMeniennio zapata. [lorenunan, pasHdcts
NOTCHUNAIOB. DKBHIIOTCHUHAIBLHBIC TIOBEPXHOCTH. CBA3L HALIPAKCHHOCTH H IOTCHIMAIA,

[Tposoauuky B MekTpHueckom nose. Pacnpesenchne 3apsaaoB Ha NPOBOAHHKAX. DICKTPHYC-
CKOE€ 110JIC BHYTPH MPOBOAHUKA, DICKTPOCTATHYCCKAA 3aunTa. DieKTpuyeckan emkocts. Konjen-
catopel. CoeMHCHHE KOH/ICHCATOPOB B Garapen.

DNEKTPHYECKOE N0JIC BHYTPH AHYICKTpHKa. [Torspusauns AndjiekTpukos u ee thisl. Bedrop
noaapuzauuy. JIHdIeKTpHucckas BOCHPHHMUYHBOCTE M JAHIICKTPHYCCKAsA TIPOHHIIACMOCTE CPSIbI.
CeszanHbIe 3apajibl HA TPaHHIAX AMIICKTPHKA. BekTop dekTpudeckoro emenenns. Cerneroasjex-
TPHKH. DHEPrus 3apA/KCHHOIO NPOBOAHHKA H KOH/JACHCATOPA. DHEPrHA FICKTPHUCCKOTO M08, A0h-
CMHAA [UIOTHOCTL YHCPrHH.

Tema 4.2 MMocrosinubii TOK

Teopus Ipyae-Jlopenna (kaaccuveckas TeopHa NPOBOAMMOCTH MeTa/lioB). Bektop miorHoeTn
ToKa. 3akouet Oma u Jikoyna-Jlenna B uaterpaipioii n anddepenunansuoin gopme. 3akon Bijie-
mana-Opania. 3aTpyIHcHUs KIACCHYCCKOIH TeOpHH IPOBOAMMOCTH. 3akoHsl Kupxroda.

Tema 4.3 Maruurnoe no.Je

BekTop MarHmTHON MHAYKUHH M BEKTOP HANPAKCHHOCTH MArHMTHOIO 1oy, 3akon Byo-
Casapa-Jlannaca. [lpuHuun cyneprnosuiumy MarHUTHLIX noJjeil. MarnutHoe nose ieMenTa 10-
BOJIHHKA € TOKOM, IIPAMOIO TOKa, KPYroBoro toka. Buxperoii Xapakrep MaruuTHoro nous. 3akon
MOJHOTO ToKa, MaruuTHoe 110J1e COICHOH/Ia U TOPOHJIA.
CustoBoe JICHCTBHE MarHUTHOIO MOJIA HA 3apsi/ibl ¥ NPOBOJAHMKH ¢ TOKOM. B3aumociicthue
TOKOB. Marnuthslit norok. Kouryp ¢ tokom B MaruntHoM nosie. PaGora nepeMeiicnms nposogiu-
Ka ¢ TOKOM M KOHTYpa B MarHMTHOM noJic. JIBHKeHHE 3apsSyKCHHBIX YacTHIL B MArHHTHOM IpJic
3emun. [onspusie cuanus, Dddexr Xowta. Marunrasie cBoiicTsa BemceTsa, MaruuTelii MOMEHT
WICKTPOHOB 1 atoMoB. Tunel Marnerkos. Hamarnnyennocts. Maruntaoe nosie 8 sentecrse. dep-
POMAarHeTHKH M UX CBOHCTBA. Jlomenst. MarunTHbli rucrepesnc.

Tema 4.4 DaekrpomarHuTHOE 1M0J1€

ABieHue MCKTPOMArHUTHON HHAYKUMH. 3aKOH MICKTPOMArHUTHOM Hiaykuun dapafes.
Buxpesbie toku. Camounaykins. MHAYKTHBHOCTE. DHEPIus M ILIOTHOCTH YHEPTHH Marmmlro
[OJI4.

Ocnosbl Tecopun Makcseiuia Ui MIEKTPOMarHUTHOIO 11011, Buxpesoe aiekrputieckoe nduie.
Tok emcwenun. TNonmas cucrema ypasuenuii Makeseiuia B unterpanshoii n anddepenuuansgoii
(hopmax. DIeKTpPOMArHHTHOC 110J1E.

Pazaen 5. Mexannueckne 1 RICKTPOMATHHTHBIE KOJIeOAHU 1 BOJIHbI
Tema 5.1 Mexannueckue u 3ICKTPOMATHHTHBIE KoJiebanus

[MousaTis 0 KoscOaTenbHBIX Nponeccax. MeXaHuueckne u dekTpuueckue koaebanns. Thap-
MOHHYCCKMC KoseDanns u ux xapaktepuctnki. Juddepenunansuoe ypaBHenue rapMoHM4YCCknx
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koJieDannii. rilpMOHH‘lCCKHC QCUHHJIATOPLI: MAATHHKH, KO1eOaTCIBHbBII KOHTYP. (‘KO])OCTb H YQKO-

PCHHC MAPMOHHYCCKOTIO OCuMATOpa. 3ucp1‘lm FAPMOHHYCCKHUX KOneOaHmii.

CroxeHHue rapMOHHYCCKHX KoJAcOaHMil 0/IMHAKOBOro HanpasieHud, Merojl BEKTOPHLIX Ha-

rpamM. bucnns. Ciioxenne B3anMHuo NepHCHANKYApHbIX KoaeOauuit. Gurype Jhinccaxy.

3aryxaomuc koscbauns. Jluddepenunansusic ypasuenns xoneOaunii npy Haamyun ¢
TpeHHsA, oMuucckoro conporusicuus. Koogduument saryxauns, jorapudpmudecknii Jgexpem
Bumysciennnie konebanns. Jlnddepennnansnoe ypapnenue koacbannii npu HaJanunu BhIHY
HOLLCH CHIIBL. Pesonanc.

[Tepemennbiil Tok. 3akon OMa i Henu nepemMeHHoro toka. ConpoTHsicHie uenm ucpcnru-

Horo toka. MomuocTs B uenu nepeMeHHoro toka. Bekropubie aparpaMMbl TOKa M Hanpskel
Pe30HaHC TOKOB W HANPAAKCHHUIL.

Tema 5.2 Yipyrue H 21eKTPOMArHHTHBIC BOTHBI

[TousaTie BONHOBBLIX npoteccoB. Bonuel B ynpyroit cpese. YpaBHeHHE 10CKOI BOJIHBI H €€

J1bI
HT.
1a-

o
1H.

Xa-

PaKTCPUCTHKH: JUIMHA BOJIHBI, BOJIHOBOI BEK1OpP, cKOpocThb. BosHoBoe ypasHenne. DHeprus yipy-

roit Bosnsl. [110THOCTE NOTOKA HHEPrun BOJIHB! (BekTOp YMOBa). MHTCHCHBHOCTE BOJTHBI,
AKYCTHYCCKHE (3BYKOBBIC) BOJIHbL. XapakTepucTuky 3ByKoBbiX BoaH. et [lomnepa. G
AeHue ynpyrux BoaH. Marepdepenuns o, Crosuue BOIHBI,
INEKTPOMArHHTHBIC BOJIHBI. BONHOBOC YpaBHCHHMC ICKTpOMarHuTHOI Boauel. [l100
ICKTPOMAIHUTHAA BOJTHA, ee cBoiicTBa. Manyuenue u pacnpocTpaHeHne »MICKTPOMArHHTHBIX B(
Dueprus WICKTpoMarHuTHBIX BOaH, Bektop [lofintinra. Illkana 2IeKTpoOMarHiuTHLIX BOJIH. |
(exr Jlonuiepa s snexrpoMaruuTHbiX BojH. Kpacnoe emeutenne.

Paznen 6. Boamosas onruka. OcHoBbLI KBanToBoi Guinkm.

Tema 6.1 Boanosas onruka

Hurepdepenuns cera. KorepenTHocTh cBeTOBBIX BOH. Pasiocts xoia. Pasuocts das. Olbl'l'

MOJIYYCHHA KOICPEHTHBIX CBeTOBBIX ny4koB. Murepdepenuns ceera B TOHKHX ruicHKax. K
Konsna Heworona,

10~
Kasn

JTH.

D(p-

Judpakuma ceera. Mpunuun CNoiirenca-Ppenens. Meroj 3ou Openens. Jludpaxuns na oapoi

wenn. JAndpakuuonnas pemerka. Paspemaronias cnocodnocts onruyeckux npudopos. Judy
uus Ha 0ObeMHOI peeTke (Gopmysa Byiawda-bperros).

[AK-

[Tonsapusauns ceera. EctectBennsiii cer. IMoaspusosanusiit cer. [Monspusaums npn orpapke-

Huu. 3akon bprocrepa. fAsnenne aBoiinoro nyvenpenomichus. 3akon Manioca.
Jucnepeus ceera. HopManbHas M aHOMaIbHAst AMCHICPCHA.
[Torsomenne cera. 3akon byrepa-Jlambepra-beepa,
Pacceanne crera.

Meroa nonyuenus 00BEMHOIO H300PAKCHUA NPCAMCTOB, OCHOBAHHbINH Ha ABJICHUH HHTEp{pe-

penuny u andgpakunm ceera. lonorpadmus.
Tema 6.2. KpantoBasi npupo/ia 2J1eKTPOMATHATHOIO H3JIYYeH NS,
Tennoeoe uziyuenue
Tennosoe ninyuenue, ero xapakrepuctuku, 3akon Kupxroda., AbGcomorno «iepHoe» T¢
3aKkoHB! TCIIOBOrO M3jydenus abconoTHo «iepHoro» Tena. 3akon Credana-bonbumana. 3a

ClieKTpanbHOro cmemeHus Buna. Yd-karacrpoda. Ksanrosanne ninyuenus. @opmyna [lianka

Keanmosas npupooa snexmpomazHumno2o uzayuenus

Ksantosaa npupoaa cera. DHeprus, macca, umnyisc orona. Jlasnenue caera. Q’OTO').:tK-

Tpuueckuii adexrt, ero 3akonsl. Dpdext Komnrona., KopnyckyJaspHO-BOIHOBOH jyaauiy 3
TPOMArHHTHOTO M3IYYCHHS.
OnTHyeckne KBaHTOBBIC I'EHEPATOPHI (J1a3epsi).
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Tema 6.3 DieMenTbl KBAHTOBOH MEXAHHKH.

KopnyckyasapHo-BoaHoBoI ayaausm matepun. Boaust ae bpoias. DKCnepuMeHTAILHOC |

01~

TBCPAKACHHUC BOIHOBOI 1pHpo/bl MekTpoHoB. Onbithl Jlesncona n [Lkepmepa. Dipdexr Basnngra-

Yepenkosa.

CooTtromenne Heonpeneacuuocreil Ieitsenbepra js koopauuar u umuyisca. CooTHOWG

HCOHpCIlCJICHHOCTCﬁ JUTA SHCPTHA H BPCMCHH.

Ypasuenue llpeannrepa. [Igmxenne cBoboaHoi wacTuubl. Bonxosas dyHkums n ec (bmlrlc-

CKHit cMbIC/I. YacTHua B NpAMOYroisHOI NOTCHUHANLHON AME (0HOMEpHBII ciiyyait). Ksanto
rapMoHmnveckHii ociaatop. TynHeasusiii ddgdexr.

Pasznen 7. duzuka aroma. JieMeHTbl sAepuoit Gu3nkn u GUIHKH YICMCHTAPHBIX YACTHIL

Tema 7.1 duszuka aroma.

HUC

blit

nOC‘I'_VJlﬂ'I'bI Bopa 3KCIICPHMCHTZL'IBHOC MOJTBCPAJICHHE JIMCKPCTHOCTH SHEPIETHYCCKHX YROB-

Hei. Oneir ®panka n IN'epua. Mojaens aroma Bojtopoaa 1o bopy.
Crpoenne aroma. KBaHtoBo-MexanHyeckoe onucanue aroma sojopoja. Keanrtossie un

Crnn snexrpona. [TpoctpancTBennoe pacnpe/iesicHie MEKTPOHHOH TUIOTHOCTH B aTOME BOJIO[]

B Pa3/IHYHBIX COCTOAHMAX. DHECPIreTHYCCKHIT H OIITHYCCKHIT CHEKTPBI ATOMA BOJIOPO/IA.

L1,
0/1a

Muorossiekrponnblit arom. et 3eemana. 3anonnenue MeKTpoHHBIX 0dosouek. [luH-

uun [laymn. KsantoBo-mMexannueckoe 000CHOBAHHMC MCPHOANYHOCTH XHMHUYCCKHX CBOICTB
MCHTOB. PEHTreHOBCKOEC H3nyucHHe. MOJICKYISPHBIC CHCKTPBI.

Tema 7.2 Daementst saepnoit pusnkn u GUIMKH WICMEHTAPHBIX YACTHIL

Cocras aapa. EcTecTBeHHAs pajHMOaKTHBHOCTE. DHeprus casu. Jdedexr maccnl. Kanenn
MOZCIb AApa. 3aKOH PAAHOAKTHBHOIO CMEUICHHA. 3aKOH pajnMoakTHBHOrO pacnana. O0bAcHG

O-H3YueHHS, Y-u3ayucHus. [Toae saepubix el

Peakunyn npeppaumenus HyknoHoB. Otkpeitie nportona. Otkpeitie Heitpona. OTkphb
HEHTPHHO. OOBACHCHHE B-H3JIYYCHUA.

Anepubie peakuuu cunTesa. Saepubie peakiu aenchud. Llennas peakuus JAcjcHNs ypaHa.

DnemenTaphbie yactHubl. VX kiacendukauns. Bl 83anmMoeficTBHA 21eMEHTAPHBIX Yac]

JIC-

HdA
HHC

e

HIL.

Kocmuueckue ayun. Mesonsl. Hactuier n antuyactiisl. O6pa3oBanue 4 YHHYTOKCHIEC WICKTOH-

HO-TNO3HTPOHHBIX Hap. Kaapku H I'JTHOOHBLI.

4.3. llpakTnyeckue n 1adOpaTOPHBIE 3AHATHSA, HX COAEPKRAHME

4.3.1. JlaGopaTopusie padorhbi

Ne| Ne pazjena Temaruka zausaTuii Dopma (D()lelpyt‘Jlblc
/N AMCUMIIHN B nposBeaeHns  KoMuereHiun
1 5 OnpejecHne MOMEHTa HHEPIIMK KoJibiia Me-|  [lposeschiue | OITK-1,
TOJIOM CPaBHCHUS KPYTHILHLIX KOJICOaHMil. M3MEpPEHHIH Ol1K-2
2 4 Hayuenne Bpamareaporo asmkcuus ¢ no-| [lposeaenue OIK-1,
- Molbio MasTHuka ObepOexa. H3MEPCHUH OI1K-2
3 5 Onpenenenne MoMeHTa MHepuun (gusuyecko-| [lposeaenue OIIK-1,
ro MasTHuka u nposepka reopemet llteiinepa.| u3mepennii OITK-2
4 Onpeaencnue  kodpduunenra xécrkoctn u| [MposescHue OIK-1,
2 moayina lOnra MerosoM NpYKHHHOIO MasT- H3MEpPEHHIT Ol1K-2
HHKA.
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5 5 Hccnepoanne npouccca coyjiapenns ynpy-| Ilposenenne OI1K-1,
= I'HX Teil. H3MEpeHHIi OIlK-2
6 3 Onpexnenenne  ynusepcanbhoii raszosoit no-| [Iposenenuce OIIK-1,
: CTOAHHOIH METO/IOM ICKTPOJIN3A. H3IMEpCHH OIK-2
7 3 Onpeaecicune CKOpocTH 3Byka B Bozayxe pe-| [lposeaenne OTIK-1,
30HAHCHBIM MCTOJIOM, H3IMCpeHHii OTIIK-2
8 Onpenenenne  otHomicHus  temoemkoctH|  [Mposeienue OITK-1.
3 BO3JYXa MpPH MOCTOAHHOM JIABJICHHM K €I0|  u3MepeHui OIK-2
TCMIOCMKOCTH NPH NMOCTOAHHOM 00BEME.
9 3 Onpenenchune kodphummenta Tennonporoj-| [lposeiacune OTIK-1,
HOCTH BO3/1yXa METO/IOM HArpeToil HUTH. H3MEpPeHHIH OI1K-2
10 Onpesencune  koapuitenta  saskocrw  u|  [lposeneHuc OIK-1,
3 JIHAMETpa MOJICKYIIBI BO3Z/1YXa KAITHILIAPHBIM|  H3MCPCHHH OI1K-2
METOA0M.
11 3 Onpeaenenne  koapduumenta Baskocrn u| [lposeienne OIIK-1.
JHaMeTpa MOJICKYJIbl rasa. H3MCPCHUI OIlK-2
12 3 Onpeaenenne kodpuumeHra saskocru xui-| Ilposeacnue OIIK-1,
koctH MerooMm Crokca. H3MEpCHHI OI1K-2
13 3 Onpejaencune tenaoTsl napoodpasosanus o-| ITlposejienue OIIK-1,
i bl H3MCPCHUIT OITK-2
14 3 Onpegenenne  koadduumenra  B3aumnoii| Ilposeacnue OIIK-1,
Anddysznn Bosayxa v BOJAHOTO napa. H3MCPCHHUIT OI1K-2
15 Onpenencane xoaddpuumenta Tenonposoj-|  Iposeacune OITK-1,
3 HOCTH TBEP/BIX TC/A ¢ MAJIOH TCIUIONPOBOAHO-|  M3IMEpeHHiT OIlK-2
CThIO.
16 W3mepenne koadppunmenra nosepxnocraoro| [lposeacuue OIIK-1,
3 HATHKCHUA BOJIbI M ONPE/ICICHHE €0 TeMIEe-|  HIMEPeHMi OIlK-2
PaTYpPHOIi 3aBHCHMOCTH.
17 3 Onpejaenenne «roukn pocki» 1pu pazinunoii | [lposeaenne OITK-1,
abCOMIOTHOMN BJIAKHOCTH H3MEPEHMIT OIlK-2
18 3 Onpeaenenne TenaoTel uenapenns xuakocty | [lposeaenne OITK-1,
10 JIABJICHHIO HACBILICHHBIX [1APOB H3MCPCHHIT OITK-2
19 3 OnpeacneHue TCII0eMKOCTH TBEPIOTO Tea poreISi b
’ p ‘ Pz M3MEPCHMIT OIMK-2
20 3 Onpeac/iCHUE TCINIOCMKOCTH I'as3a MCTOI0M Iposeaenue OIK-1,
NPOTOYHOIO HAarpeBa H3MCPCHHIT OIlK-2
21 3 Onpeaenenne nokasarens ajanadarsl npu [Tposeaenne OITK-1,
aanabaTHueCKOM paciiHpeHiy 1asa H3MCPCHHIT OIK-2
22 3 Onpeaenenue nokasare1s aanadatel 110 CKo- [poseacnue OIK-1,
POCTH 3BYKA B BO3yXe H3MCpPeHHUit OI1K-2
23 3 OnpeacieHue TeIoNnpoBOAHOCTH Ia30s Me- [Iposeacnue OIIK-1,
TOJIOM HarpeToit HUTH H3MEpEHMi OITK-2
24 3 OnpeacicHue TeIIoNnpoBOAHOCTH TBEPAOIO [Iposeacnue OIIK-1,
Tea H3MCPCHHIT OI1K-2
8 4 HM3yuenne neneii nepeMeHHOro Toka Uponcnenne Ollic1,
W Loz ! H3IMCPEH Ul OIlK-2
£t 4 Heenenosanue (peppomMarHeTMkoB Tposenesue OnK-1,
i ' H3MCPCHHUiT OI1K-2
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27 4 HM3yuenue paspajia konjeHcaropa Hposeaenne OnK-1,
3 Rl : R H3MEPEeHHUi OIK-2
28 4 Onpejesicune  yaeasHoro sapsjaa ouekrponal ITlposeienne OIIK-1,
METOA0M MarHeTpoHa. H3MCPCHHMI OI1K-2
29 4 JKCnepuMeHTaTBHA  npoBepka  3akoHoB| [lposeaennc OIIK-1,
Kupxroda. H3MEpPCHHI OI1K-2
30 [Tposesenue OIIK-1,
1 M3yvenue 1enm nocToAHHOTO TOKa. £
H3IMCPCHHIH OT1K-2
31 [Tposeacuue OTIK-1.
4 Hceneposanune repmuctopa. = :
H3MEPCHHI OI1K-2
32 4 Hcenegosanue nonynposoHukosoro suinps-| Ilposeaenue OIlK-1,
MUTEINIA H3MCPCHUI OITK-2
33 3 [Tposeacuue OIIK-1,
4 HceaeaoBanue TepMONICKTPOHHOI IMHCCHHM. 2 .
H3MEPCHUI OITK-2
34 Onpeneneune 21eMeHTOB MarnutHoro nons| Ilposesenne OTIK-1,
4 3emumn. H3MEpCHMIT OI1K-2
35 4 OnpeaeneHne TropH3OHTANBHOI  cocTaiso-| [lposeaenne OIlK-1,
WICH MArHUTHOT'O 10JI 3CMIIH. H3MEPCHHI OI1K-2
36 5 Onpeaenenne oTnowenns ¢y/c, s sosayxa ¢| Ilposeachue OIlIK-1,
. HOMOIUIBIO ABJICHHA 3BYKOBOI'O PE30HAHCA. H3MEPCHHUIL OIlK-2
3% Onpeaenenne nokasarens npejaomicHus xua-|  Ilposeacnuc OIIK-1,
6 KOCTH ¢ MOMOLIBIO JabopatopHoro uurepde-|  usmepennii OI1K-2
pomerpa.
38 6 Onpegenenne pagnyca kpusBusHbl Jmnsbl ¢ [lposeacnne OIIK-1,
nomoueio kosen Heorona. H3MEpPCHHIH OITK-2
39 6 3aBMCHMOCTE TOKa3zateias npeioMicHus Bos-| [lposeaenue OIlK-1,
JIyXa OT J1aB/ICHHA, H3MEPCHHIT OITK-2
40 6 Onpeaenenne npenomiasiomero yriua ounpus-| Iposeacuuc OI1K-1,
mbl Dpenens. H3MEpCHHIT OI1K-2
41 6 OnpeaelicHue JUIMHBL CBETOBOI BoiHbl ¢ no-|  [lposeaenne OIIK-1,
MOLIBIO TH(PPAKIHOHHOI PEUICTKH. H3MCPCHMIT OITK-2
42 6 Onpenenenne  nokasarens  npenomichns| Ilposeacthuc OIIK-1,
MPH3MBIL. H3MEPEHHH OIK-2
43 6 Onpejenenne creneny yepnotsl Boabgpamal ITlposeacuune OIlK-1,
Ha ocnose 3akona Credana-boabivana, H3MCPCHHH OIK-2
44 6 Onpeaenenne KOHUeHTpauHK caxapa ¢ nomo-| ITlposeaenne OIIK-1,
HIBIO caxapumerpa, H3MCPEHNI OIIK-2
45 [Tporenenne 11K-1
6 3akon bprocrepa u sakon Mamoca. PR @ x
H3MEPCHHIH OIlK-2
46 6 MarnuTtHoe Bpawenue ruockocti nojspusa-|  Iposeacnue OIIK-1,
uun csera (dpdext Dapajesn). H3IMCPEHHIT OIlK-2
47 MDoTtokonopumerpuyueckoe onpesenenue Kod-|  Ilposesenne OIIK-1,
6 UCHTPALNH [IPHMECEH THKCIBIX MCTALIOB B|  u3mMepeHHii OI1K-2
BOJIC,
48 6 Hccneposanue crexrpaisioit uyscteuTeas-| Ilposenenne OTIIK-1,
HOCTH (POTOCONPOTHBICHNA. H3MCPCHHIT OITK-2
16




49 1 Onpeaenenne dHepru  y-ksaura paanoax-| [lposeaenne OITK-1,
THBHOTO M3JIy4YeHHA n30TOMNa 1e3na-137, H3MCPCHHIT OI1K-2
50 . Onpeaeiienne oueprun  y-ksanta paaoak-| [Iposenenne OIK-1,
THBHOIO H3JIyYCHHA H30TONa KobainLTa-60. HIMepeHnii OI1K-2
4.3.2. Tlpakruueckue 3aHdTHA
Nel Ne paizgena Temaruka 3ausirni Dopma Dopmupyeybie
/1 AMCUHILITHI B NnpoBeJIcHus KOMIICTCHIMH
1 I Beejgenne B teopmio  norpeumiocrteit.  [lo-|  [lposenenne OINK-2
IPEUIHOCTH B TIPAMBIX H3IMEPCHHSAX. H3MCPCHHI
2 1 [TorpemHocTH B KOCBeHHBIX H3Mmepenuax.| [lposenenue OT1K-2,
['padmycckuii aHaIn3 JaHHBIX. H3IMEpPeHHil
3 I O6pabotka pesyasratoB npu  usmepennsx| [Iposenchuc OI1K-2,
(PH3UUCCKUX BEIUYHH. H3MEpeHHii

4 )1 Kunemarika nocTynareisHoro U Bpatareib- | Pemmenne 3anay OIlK-1

=2 HOFO JIBH/KCHUS

5 2.1 JlnHamika nocTynare/LHOrO ABHIKCHHS. Pewenne 3anay OIK-1

6 2.1 Jlunamuka BpalaTeibHOrO JABHKCHHA Peurenne 3ajzay OIK-1

7 2.1 3aKOHB! COXPAHCHHA B MCXAHHKC Pewmenne 3aaau OIIK-1
[TpakTnucckoe OI1K-1
3aHATHC (KOH- OITK-2

8 2:1 Duznueckne OCHOBBI MEXaHHKH

TposibHag pabo-
1a)

9 22 PeasituBHeTCKas MexaniKka Pewenne 3aaay OIIK-1
[TpakTuucckoe OITK-1
3aHATHE (KOH- OIIK-2

10 222 Onementsl CTO (

TpobHas pabo-
Ta)

11 3.1 Ocnosuoe ypasuenne MKT uicansnoro rasa. | Pemenne 3anau OIlK-1

12 3.1 3aKOoHBI PaclpeAC/ICHHS Fa30BbIX MOJICKY/I Pewienue 3aaau OITK-1
[TpakTHucCcKOE OITK-1
3aHATHE (KOH- OIlK-2

13 3.1 |Ocnoss MKT (

TposibHas pado-
Ta)

14 3.2 Mu3HycCKas KHHCTHKA B WACAIBLHOM rase Pewenne 3aaau OITK-1

15 3.2 ITepBoe Havano TEPMOAHHAMHKH. Peurenne 3anay OIK-1

16 32 BTopoc Havyano TepMOJAMHAMHKH . Peuienne 3anay OITK-1
[TpakTnueckoe OITK-1
JaHATHE (KOH- OIlK-2

17 X2 OCHOBBI TCPMOANHAMMKH. ( :

TpoiibHas pabo-
Ta)
18 33 PeasbHble rasel M KHAKOCTH Pemienne 3anau OITK-1
19 41 Pacyer XxapakTepuCcTik ek rpoctarnyeckoro | Petienue 3anay OIK-1
' nong
20 A1 [TpOBOAHMKH M JMMICKTPHKH B MICKIPHYC- Pecnuce 3anay OIlK-1

CKOM 110J1C
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[TpakTnucckoe OTIK-1
3AHATHE (KOH- OTIlK-2
21 4.1 DiiekTpocTaTika. ( -
TpoibHas pado-
Ta) -
2 47 3aKkoub! HOCTOAHHOIO TOKA. Pa3BeTBICHHBLIC Pelnchue 3a1au OITK-1
' uenu. IMpasuina Kupxroda.
[TpakTnyeckoe OITK-1
3 3aHATHE (KOH- OI1K-2
23 4.2 [TocTosHubI TOK. ( =
TpoJibHas pado-
Ta)
24 43 MarunrtHoe 1oJe Toka Pemienue 3anau OI1K-1
JleiicTBHE MarHUTHOIO 11018 Ha TOKH M 3aps- | Pemenne 3anay OIK-1
25 43 1B
26 4.4 DACKTPOMATHHTHAA MILYKUMA Pewenne 3anay OIIK-1
[Tpaxrunueckoe OTIIK-1
3aHATHE (KOH- OllK-2
27 43,44  |DaekrpoMarHeTHIM. - 2
TpoibHasA pabo-
Ta)
28 5.1 Konebanns Perucnue 3aj1a4 OTIK-1
29 52 Bosmisl PenieHue 3anau OITK-1
[IpakTiueckoe OIIK-1
3aHATHE, KOH- Ol1K-2
30 5:1,:8:2 Konebanns v BOJIHBI.
TposibHaA pado-
Ta
31 6.1 Boanosas onruka. PemeHue 3aaayu OI1K-1
[IpaxkTHueckoe OIIK-1
32 6.1 Boanosas ontuka: unrepdepenuus, andpak- | 3ansTue, KOH- OIIK-2
i 1MA M NOJAAPH3AIHS CBETA TposibHas pado-
Ta
[TpakTHyeckoe OITK-1
. 3aHATHC, KOH- OIlK-2
33 6.2 KsanTosele cBoiicTBa CBETA
TpoJsibHaA pado-
Ta
34 6.3 DIICMEHTBI KBAHTOBOH MEXaHHKH. Pemenue 3anau OI1K-1
35 (Ousuka aroma. Ecrecreennas pajayoaxTis- Pewenue 3ajau OI1K-1
7 p

HOCT. SliepHbIc peakim,

5.1. Texkyuwmii Konrpoin

TCK)ﬂllHﬁ KOHTPOJIL OCYLUCCTBIACTCA B XOJIC H3YHCHUA K@K A01 TeMbl JIMCUMIUITHHBL 1

OKOHYAHHMH KayJI0r0 pasjiesia B CPOKH, NPEAYCMOTPeHHbIC rpagHKkoM yuchuoro npouecca na

Kyumii roji. Cruerema, CpoKkH M BHbI KOHTPO/IS JJOBO/ATCS /10 CBCACHHS KAKIONO CTY/ICHTA B H
JIe 3aHATHI 10 Aucuniumbe. B paMkax TeKylero KOHTpoIs OUCHHBAIOTCA BCC BUALI paboTsl (

JICHTA, TIPELYCMOTPEHHBIC YUcOHOI 1IPOIPaMMOIT N0 AMCHHITIHHE,

MopMaMH TCKYILETO KOHTPOIIA ABASIOTCSA:
~ IKCMPECC-0MPOC B BUAC WICTYUKH» (IIPOBOANTCA [OC/IC KA A0i JICKLIHH BO BCTYNHTCAbHOI

HACTH TMPAKTHYCCKOTO 3AHATHSL);
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— 1IPOBECPKA BBINOJIHCHUA 3aIaHNIT HA TPAKTHUCCKUE 3aHATHA (3aaHHIl 10 PELUICHHIO 3a,1a%):

— cobeceroBanns (KOIOKBHYM, WHIIMBHILYAJIBHBII OMPOC) 110 TEMC 3aHATHA,

— [pOBCPKA CTCHCHH  1OArOTOBJACHHOCTH K naboparopusim  paboram  (gonyed K
JtabopatopubiM paboram);

~MpOBEPKa OTUETOB MO BRITOIHCHHIO TabopaTopHBIX padoT, coleceaoBaHue Mo TCopeTHuc-
cKoil wacTn saboparopueix pabot (3amnra nabopatopheix pabor).

“IHCBMCHHOC TCCTHPOBAHNC,

—pedepar no reMaM, BLIHCCCHHBIM HA CAMOCTOATC/ILHOE H3YHYCHHE;

—KOHTpO:IbHaa paboTa.

Texkyuuii KOHTPOJIbL MPOBOANTCA B IICPHOJ AYJAHTOPHOH U caMOCTONTENLHOIT paboTsl cryjen-
TOB B YCTAHOBJICHHBIC CPOKH 110 PACITHCAHHIO.

a). OOpasibl TECTOBBIX H KOHTPOJILHBIX 32/laHHIl TEKYIIETI0 KOHTPOIs

Pasjien 2. MU3HYCCKUE OCHOBLI MCXAHHKH.

L. Jluck paauycom R = 10 cM BpamaeTcs BOKPYr HCMOABHAHON OCH Tak, 4TO 3aBUCHMQCTD

yIJ1a OBOPOTA Pa/IMyCa JIICKA OT BPEMEHH 3a7aeTest ypasHeHneM @(t) = A + Bt + Ct + Dt (Bl= |
pac; C = | par/c D = 1 pan/c’). OnpeaeanTs L1 Touek Ha 060/1¢ Kojleca K KOHLLY BTOPOI CCRyH-
Jbl [10C7IE Havaza ABMKEHNA: |) TAHICHIHAIBHOC YCKOPCHHE a;; 2) HOPMAILHOC YCKOPEHHE af 3)
MOJAHOE YCKOPCHHE a.
2. Ha wactuny, HaXOAULYIOCA B HAYAJIC KOOPHHAT, JACHCTBYCT CHIIA, BEKTOP KOTOPOIi onpe-

JCIACTCA BBIPAKCHHCM F 41 +3[ riac I H ] CAMHHYHBIC BCKTOPSLI 'lLdel()BOH CHCTEMBI KD-

opannar. PaGora, coBepiueHnnas 9Toi CHII0H PN NEPEMEIICHHH YACTHIBI B TOUKY ¢ KOOPAHHATAMH
(4.3), paBna
1) 9 JIx, 2) 25 Ik, 3) 16 JIx, 4) 12 JTx
3. Kakyio paboty copepiuiaeT paBHOJCHCTBYIOMIAA BCCX CH/, NPHIOKCHHBLIX K Te1y, pagHo-
MEPHO JABHAYIICMYCH 110 OKpyKHocTH?

Pazjen 3. Monekyispias Gu3uka ¥ TepMOJAHHAMHKA
4. Ha xaxoit BpicoTe jaBacHHe Bo3ayXa coctasascet 60% ot gasienns na yposue mops? (uu-
TaTh, YTO TEMIICPATYpa BO3AYXa BC3/e 0MHaKoBa 1 pasua 10°C.
5. B KakoM HanpasJIcHHH MOKET W3MCHATBCSH IHTPONNA 3aMKHYTOI cHcTeMbl? He3aMKH Vo
CHCTEMBI?

6. Ilpu yBeaHyeHHH KOHUCHTPaLHH 11 MOJICKY/ (4HC/1a MOJEKYI B eauHuIe o0bema) B 2 piiza

U Jamerpa d MOJICKYJI B 2 pasa cpejusst JUinHa cBoBoHoro npoﬁera
1) yBeauunrtca 8 4 paza; 2) ymeHbmntea B 4 pasa; 3) yseanunres B 2 paza 4) ymenbuntes 8 8 pas

| /]
Pa3znien 4. DNEKTPUUCCTBO M MArHCTH3M \\\ r—-—-/l\

7. Hupkyasums BeKTOpa HANPSIKEHHOCTH H maramwtioro noss \\
BJI0JIb KOHTYPA L3, H300pakCHHOIO HA pUCYHKCE, 11PH 00X0/¢ ero NpOTHE
4aCOBOM CTPEIKH, paBHa

L, B

1)I2A 2)5A /P,> \\

e

R,

3)-4 A 4)-2 A /2RI Wz =
< N
*/_q T
L=10A
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3) 15 A; 4)5 A.

9. Daexrpon, obnajas cKopocThio v = 1 Mwm/c, BIcTacT B 0JIHOPOJHOC MarHUTHOE NOJIC

1101

yriaoMm o = 60° K HanpaBJICHNIO MO M HAYMHACTCA JABHraThes 1o cnupaiu. HanpssenHocts yrar-

HuTHoro nojs H = 1,5 kA/M. Onpegeants: 1) war cnupanu: 2) paanyc BUTKa CHHpAIN,

Paszzaen 5. Kosichanus 1 8oL
10. Hanpsxenye Ha KOHJICHCATOPE B KOCOATC/ALHOM KOHTYPC H3MCHACTCA 110 3aKkony U 5
cos10°x 1. B. Yemy pasHa MHIYKTHBHOCTB KaTYIIKH W MOJHAA JHCPTHA B KOJCOATCILHOM KOHT]
ecji EMKOCTh KOHjicHcaTopa pagHa 10 Hd?
11. Ecim ypagHCHHE NJ10CKOH CHHYCOMIANLHON BOIHbI, PACIIPOCTPAHAIOMICIICS B/10JIL OCH

OX. umeer sua € =0, 2(:05(6281 -3.1 4,\') , TO JUTHHA BOJIHBI PaBHa...
1) I M 2)2 M 3)4m 4)8m

Pazzen 6. Boanosas onruka. OCHOBBI KBAHTOBOI (DHIHKH

fPC,

12. Anannsatop B 4 pasa yMCHBIUACT HHTCHCHBHOCTL CBETA, HPHUXOAAUICIO K HEMY OT 11QUIS-

pusaropa. Onpeaennts (B e/IMHUIAX TT) YFOJT MEALY TIaBHBIMU MJIOCKOCTAMH MOJsSPH3aTOpPA U §
JmszaTopa.

13. CKo/IbKO IWITPHXOB HA OIHOM MM JUIMHBI HMECT JIM(PaKIMOHHAS PCIICTKA, CCIN 'mmrax

JMHUA PTYTH C JUIMHOIH BoJbL A = 5461 B cnektpe nepsoro nopsika HaGmojaerces noja yr
19°8"? (sin19°8" = 0,328)

Ha-

oM

14. Ecan abcomoTnyio TeMIepaTypy HaIrperoro Tejia yBeanduTh B 2 pasa, TO IHCPris, niy-

HacMas € [OBCPXHOCTH TEHA 3a CJIMHHILY BPCMCHH YVBCIHYUTCA ...
1)s2paza; 2)B4pasa; 3)s 8 pa3s; 4) B 16 pas.

Pazaca 7. Pusnka aroMa. DaeMeHTs! aaepHoi HH3HKH # (QH3HKH 2IEMCHTAPHBIX YaCTHIL

15. [Moyemy atom BOIOPO/Ia MOKET MMETh OJIHY M TY K€ IHCPruio, HAXOMWACH B PasInuBbIX

cocToaHuax?’

16. OnpeacinTs [JUIMHY BOJIHBL, COOTBETCTBYIOUIYIO BTOPOI CNCKTPANbHOMH JIMHHH B CC
[Tawena.

PHu

&)
17. Iepnoa nonypaciajga ,,Co pasen 5.3 roga. Onpeaennrs, Kakas 1014 NEPBOHAYATLHOTO

KOJHYECTBA AACP ITOrO H30TONA pacnajlaeTes yepes 5 ner.
0). Mpumepnas remarnka pedeparos, 10K/1a10B

1. B3auMOCBA3b NPOCTPAHCTBA, BPCMCHM, MATCPHH.

2. YekopuTenn 3apsaKeHHBIX YacTHIL

3. OcobeHHOCTH pacipocTpaHeHNs 3BYKa B MOPCKOIT BOJIC.

4. Ocobennoctu pacnpoctpanenus IMB B paznnunsix cpejiax.

5. Fonorpadgus.

6. ONTHYCCKHC SBJICHHSA B IIPHPO/IC.

7. Tunel 1a3epoB H X HCIOIB30BAHMC.

8. Koemnueckoe nsnyucuue.

9. Bausanue pajinoakTHBHOIO H3AYYCHHA HA HKHBBIC OPraHU3MBI H TEXHHKY.

5.2. Merouueckue yKa3anus mo opranu3aninm caMocTosTeabHoi padoTbl

CamocTtoaTensHas paboTa CTYACHTOB ABJIACTCH COCTABHOH 4acThio y4eOHOI paboTel 0
HENIBIO 3aKPENVICHHC M YITYONeHHA NONYMCHHBIX 3HAHHIT M HABLIKOB, [IOHCK U NpHodpeTeHne
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BBIX mauuﬁ, a4 TAKJKC BBITIOJIHCHHC y‘lCGHle 3aJIaAHMIA, TOJNOTOBKY K NPCACTOALLINM 3aHATHAM
HETAM M DK3aMCHaM,

Camocrosrenpias paboTa MpeiycMaIpuBacT, Kak HPaBuilo, BbINOAHCHHC Bbl‘ll-lCJlH'l‘C;lbI\blx

paboT, rpaduuecknx 3a1aHuii K 1adopaTopHeIM paboTaM, MOJATOTOBKY K MPAKTHYCCKHM 3aHATH
PaGora ¢ aurcparypoil npeaycMarpuBact CaMOCTOATCALHOE M3YHCHHE TCOPETHYECKOIO
Tephana, pa3paboTKy pedepaToB M APYrUX TBOPYCCKHX 3a1atuii.

Ipumepnan remaTuka pedpeparos, BONPOCOB 1151 KOHTPOJISi CAMOCTOATEALHOI pado

1. TIepemennblii Tok.

2 KBanToBas TCOpHA MICKTPONPOBOAHOCTH METALI0B, CBEPXIIPOBOHMOCTD.
3. KsautoBas TeOpHa HICKTPONPOBOHOCTH MOJIYIPOBOHHKOB.

4. KoHTakTHRIC ABJICHUA B META/LIAX U MOJYTIPOBOTHHKAX.

5. Bouib110ii B3pLIB 1 9BOIIOLMSA FOPAYCH BCCICHHOM.

6. BeeneHnas Kak caMOOpraHu3ylomascs CHeTeMa.

3d-

A
Md-

I b1,

1. Yem NPHHIHITHAIBEHO OTJIHYACTCA KBAHTOBAA TCOPHA JJICKTPONPOBOIHOCTH OT KIacCRuc-

cKoi Teopun?

2. Kaxk MaruuTHoe noJsie JICHCTBYET Ha CBEPXIPOBOANINE CBOHCTBA BEIICCTB?

3.Y710 Takoe «Kyneposckas napa»?

5. Kak H3MCHACTCA YHEPIeTHHECKHIT CIICKTP MICKTPOHOB B MOJIYIPOBOIHIKE NPH BHECCHUH
npumecn?

6. UTo HasbiBACTCA TCMIICPATYPOIl MCTOLLCHHA 1TPUMECH?

7. B 4eM COCTOMT BLITPAMIAIONICE JCHCTBHC KOHTAKTA [10JYIIPOBOAHHKA ¢ MeTaLioM?

8. Yro nHasbiBaeTca OTpHLATEIBHBIM HOIJIOMIEHNEM cBeTa?

9. Chopmyanpyiite 3akon Xadbiia.

10. C yeM cBA3aH0 BOSHUKHOBEHNE PLIIMKTOBOIO HWinyueHus?

B npouecce camoctosaTenbHoi yueOHON AcATEALHOCTH GOPMHPYIOTCH YMCHMS: aHAIN3H
BaTh CBOM I1103HABATEIbLHBIC BOIMOKHOCTH M IUIAHHPOBATE CBOIO MMO3HABATE/ILHYIO JICATCIBHO
paboTaTh ¢ MCTOMHHKAMHM HHPOPMALMM: TCKCTAMH, TabIHMUAMM, CXeMaMM: aHAJIH3UPOBATD g

po-
CTh;
ny-

YCHHYIO Y4eOHy10 uH(pOpMalNIo, AeiaTh BHIBO/IbI, aHAJIH3HPOBATH H KOHTPOJIHPOBATh CBOM y9ch-

HBIC JICHCTBHA, CAMOCTOATCALHO KOHTPOJHPOBATE NOJIYYCHHBIC 3HAHHA.

5.3. [IpomMexy TouHbI KOHTPO/IbL: IK3aMEH

Konrtpo:as no pesyasraram | — 4-ro yueOunix cemectpos. K ak3ameny gonyckaores cryier
BBINOIHUBIINE Bee TpeGoBaHMA yueOHOI nporpaMMbl. DK3aMeH npoxoauT B yerHoi (gopme. (

ThI,
Oy-

HaIeMycs npeuiaracres Aare Haubosiee M0JHBIH OTBET Ha TPH BONPOCA, CaydaitHbiM oOpaBom

BBHIOpaHHOTO OHIICTA.

[epeuens Bonpocos Kk dk3ameny (1 cemecrp)

I. Ilyrs, nepementenne, CKOpOCTh, YCKOPCHHE MATEPHAILHOM TOYKH.
YpasHeHHE KHHCMATHKH [OCTYIATC/IBHOIO M BPALLATCILHOIO JIBHACHHI MATEPHAIBHOMN TO
(s PABHOMCPHOIO U PABHOYCKOPEHHOTO JlBH)KeHHﬁ).

(8]

FIKH

3. TaurennuansHoc, HOPMAJILHOC H [10J1HOC YCKOPCHHUE 11IpH KpHBO.’IHHCi’IHOM JIBHKCHHH, UX B3a-

HMOCBA3E.

4. VYraosoe nepeMenieHne, yriaoBas CKOpOCTb, YIJIOBOE YCKOPEHHE MpH BPAUATCILHOM JIBH
HUH TREPJIOTO TEJIA.
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12.
13.
14,
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16.

17.
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26.
27.
28.
29.
30.

31

33

35.
36.

37

DN BN -

. 3aKOH M3MCHECHUA M COXPAHCHHS MOMCHTA HMIIY/bCA.

. 'mpockon, rupockonnuecknii apdekr.

. 3aKOHBI IMHAMHKN B HCHHCPLHAILHBIX CHCTEMAX oTcyeTa. CHiibl HHCPUMH.
. Hennepumnaneueie cuctemsr orcuera. [lentpobexnas cuna mHepimH.

. Heunepumansusie cucremst oreyera. Cuiia Kopuonuca.

. IlpoctpancTo n Bpems B kaaccuucckoil Mexannke. Ipcodpasosanns Fasmies. 3akou ¢ig

. Hurepsan mexay coObmuamu.
32.
. Kunernueckas sneprus B pesisTHBHCTCKOM MEXaHHKE.
34.

. OcHoBHOE ypaBHCHHUC MOJICKY/IAPHO-KHHCTHUYCCKOI TCOPHH HACAILHOTO rasa.
38.
39.
40.

Caasb MEZTY BEIIHYMHHAMH, XapakTCpH3VIOIHMH MOCTYNATCARHOC H BPAUIaTe/IbHOC ABHKCHHC,

XapaxkrepucTukn paBHoMepHoro spattenns. CaokHOe MocTynareIbHO-BPAIATe/ILHOC B
HHC.

[TonsTne cuibl u Macesl. 3akonst Helotona.

3aKkoH BCeMUPHOTO TAToTeHIA. CHila TAKCCTH M BeC Teia.

Cyta ynpyrocth. 3akon I'yka, Cuiisl TpeHus.

MoMmeHT cHibl.

MOMCHT HHCPIHH MATCPHAILHOH TOYKH H TBEPAOTo Tesia. MOMCHT HHCPUHH CTCPKHA, KO
aucka, wapa. Teopema Hlreiinepa.

OCHOBHOE YpaBHCHHEC AHHAMUKH BPALIATCIbHOTO JABH/KCHHA.

MomenTt umiynbea.

Pabora u aHcprus. Pabora koHcepBaTHBHOI CHIBL. MOWHOCTD.

Kunernyeckas sxepris. KnHernueckas IHeprus BpauiaTe/bHOro ABHKCHHS.
[ToTeHumaabHas Heprus 1 ¢ BA3L ¢ KOHCCPBATHBHOI CHIIOI.

[ToreHunaibHas YHEPrus Teaa B 10J¢ CHbL TskecTH, AedopMupoBaHHOil npykuHbl. [To]
HHAIBHAA KPHBAs.

3akon coxpanenus sueprun. [pespautetne MEXaHHuecKoii FHCPrum.

Wmnynese Tena. 3akoH M3MCHCHHA W COXPAHCHUS UMITYJIBCA. YTIPYruit v Heynpyruii yaapsl.
[lenTp Macce, 3aKOH JABHAKCHUA LeHTpa Mace. JIBH/KCHHE Tea NEpeMCHHOIT Macehl. YpaBHA
Memepcekoro. ®opmyia LiHoakoBcKoro.

HUs ckopocTel. [IpuHumun oTHocHTE IbHOCTH Tanuies.

[Toctynarsl cneunanbroit Teopun otHocureasHoctu. [peodpaszosanus Jlopenia.
[Ipeodpaszosanna Jlopenna. OTHOCHTENIBHOCTE OJTHOBPEMCHHOCTH COOBITHH.
[Tpeobpasopanusa Jlopenua. OrHocurensHOCTh UMTenbHOCTH codbiTHiL. [lapagoke Me3zona.
[Mpeodpazosanns Jlopenna. M3mMeHeHne JUIMHBL Tl B pa3HBIX CHCTCMaX OTCYCTA.
[Tpecobpaszosanus Jopenua n peasTHBHCTCKMI 3aKOH CIIOKEHHS CKOPOCTCIT.,

OCHOBHOI1 3aKOH PEIATHBUCTCKON JIMHAMHKH.

JHEPrug MoKoA. 3aKOH B3AUMOCBA3H MAcChl H dHeprun. CBA3b MEIKIY IHEPrucH U MMNYIIBG
HUMITYJIBCOM H KHHCTHUYCCKOH DHEPrHeii B pe/IATHBHCTCKON MEXaHHKE.
Cucrempl mporux gactui. Coctosnne cucremel. [lapameTpsl coctosHms.
Micanbnbiit ras. YpapHenne cocToAHMA HICAIBHOTO rasa,

Yucno creneneit cBo60/1bt MOJICKY/IbL. Pacnpe/ae/icHus JHEpruu 1o creneHsM cBoOOIbL.
Pacnpesenenne mosekys1 B noTeHunaabHoM nose Pacnpeiescnne bosibsumana.
Pacnpejiesienne razoBbiX MOJICKY/I O ckopoctam (pacnpejenenne Makceiuia).

ITepeyens Boupocos K dx3ameny (2 cemectp)

Cpejtnee uue1o CTONKHOBCHHI M CpeHAs UIMHA CBOOOAHOIO npodera MOJIeKyL.
Tennonposojnocts. Ypasueune ®ypoe. KoaGuuHCHT TerIonpoBoHocTy.
Buyrpennee tpenne (BA3kocTs) rasos. Ypasuenne Hoiotona. Koadpuumenr ssazxoct.
Jnddysua. Ypasnenne Guka. Koapduunenrt auddyznn.

Buyrpenuas sneprus uaeanbHoro rasa. Uncno crencueii cBo00abl MOIEKYIbI.

PadoTa B TepMoaunamMuke. TeroeMKocTs.
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9.

10.

12

PN

13.
14.

15.
16.
17.
18.

19.

25.

26.

27.

28.

29.

. Teopema laycca. [lpumenenne Teopembl [laycca ans pacuera ICKTPOCTATHUCCKHX TMOJCit:

. Bextop anextpnueckoro emeiuenns. Teopema Maycca st IHYICKTPHKOB.

[TepBolii 3aKOH TCPMOAMHAMMKN 1 €IO PUMCHCHHC Ul H30XOPHOIO U H300apHoro npoucdcos
B razax. YHusepcaubHas razosas nocrosHHas. Ypasuenne Maiiepa.
[TepBEiil 3aKOH TEPMOANHAMHUKH M CTO NPHMCHEHHE JUIA H30TCPMHYCCKOTO H a1HadaTHOro| npo-
ueccos. Ypasuenue [lyaccona.
Tennoseie asurarean. Kpyrosoii npoucce. Huxa Kapno. KITT uukia. Bropoe nauano repyo/in-
HaMMKH,
Obparumpie ¥ HeOOpaTHMBIC NPOICCCHI. JHTPONUA, €C CTATHCTHYCCKOC TOJIKOBAHHE U CBABDL C
TEPMOIMHAMHYECKOT BEPOATHOCTBIO.

Dutponus. U3MeHeHHe 2HTPONHH npy H3onponeccax. Bropoe Havyano TepMoHHAMHKH.
Peanbhbic rasel. Ypasncnuue Ban-jcp-Baansca. Msotepysl Ban-nep-Baansca.
Buyrpennsas sHeprus peanbhoro raza. Jidexrt JLxkoyns - Tomcona.

Cpoitcrsa xkuaxocreit. [Tosepxuocrnoe narsskenue. Jlasacnue 1o HCKpUBICHoi nosepyHo-
CTBIO.

Mdasosblc nepexoant. JuarpaMma cocrosnms.

DNCKTPHUCCKHI 3apsjl. 3aKOH COXPAHCHHA NIEKTPHUECKOTO 3apaia. 3akon Kyinoua.
HanpsKeHHoCTh  WIeKTpocTaTHYCCKOro noJs. HanpsskeHHOCTL 105 TOYCYHOro 3apiia.
[Mpunuun cynepnosuunn. 3apsi, pacnpeiacICHHbl 110 00bLEMY, MOBEPXHOCTH, JIMHHH.
[IpuHIHMn cynepnosuumn. DICKTPHYCCKOE MOJIE AMNOAA (Ha OCH AUNOAA H HA NCPICHINKYIA-
pe, BOCCTABJICHHOM M3 CEPE/IMHBI JIMITIONA).
Cunossie mmunn. [ToTok BeKTOpa HANIPAKECHHOCTH YIeKTpocTaTHyeckoro nois. Teopema [3yc-
€a /U1 HICKTPOCTATHYECKOTO 10JIA B BAKyYME.

. Teopema TI'aycca. Ilpumencenne teopembl [aycca Uis pacycra MICKTPOCTATHYCCKUX MOJCHE:

HANPAAKCHHOCTD 110JI PABHOMEPHO 3apsKCeHHOIN CPCPHYECKOIT HOBEPXHOCTH.

. Teopema l'aycca. Ilpumenenne teopembl ['aycca ans pacycra MICKTPOCTATHYCCKUX TTOJCHT:

HANpAKCHHOCTD 110J14 o0bemuo 3APAKCHHOIO Wwapa.

i
HanpPsYKEHHOCTb MO/ PAaBHOMCPHO 3apAKCHHOH OCCKOHCYHOMH [UIOCKOCTH M HANPS/KCHHJCTH
1014 ABYX OSCKOHEYHO NMPOTAAKCHHBIX MTAPALICABHBIX PABHOMEPHO 3apAKCHHBIX MI0CKOCTQi.

. PaboTa 271eKTpOCTaTHYCCKOro Mo 1Mo nepeMeileHnio sapsaa. Liupkyasuns sekropa nagps-

ACHHOCTH YICKTPOCTATHHCCKOTIO 10114, [Torennmanbueiii XapaxkTep MICKTPOCTATHYCCKOTO {110~
JIA.

. TMorenuman NICKTPOCTATHHECKOI'O 110JI4. [Torenuman noas ToO4EHHOTO 3apaja. PazHocTs [no-

TEHIHAIOB.
CBsA3b HANPSHKCHHOCTH M MOTEHIMAIA MICKTPOCTATHYCCKOTO MO8, DKBHIOTCHIHAIBHBIC {110~
BEPXHOCTH M THHHH HANPSKCHHOCTH.
CBasb HANPAKEHHOCTH W MOTEHIMAIA WICKTPOCTATHYECKOTO M0, PacueT noTeHuMasa 33ps-
AKECHHOIT chepsl.
CBalb HANPAKEHHOCTH M NOTCHIMAJA YICKTPOCTATHYCCKOTO noss. Pacuer pasnoctu noreHim-
AJI0B MEKIAY JABYMS TOUKAMH 1108 PaBHOMEPHO 3apsKEHHOH OCCKOHCYHO [IPOTAKCHHON
MJIOCKOCTH M MEAJLY JABYMA PABHOMCPHO 3aPsKCHHBIMH [IOCKOCTAMM.
CBA3b HANPAKCHHOCTH M NOTCHIMANIA MICKTPOCTATHYECKOIO noas. Pacuer pazHOCTH NoTeHIM-
QJT0B MCH/LY TOYKAMM 1101 00BEMHO 3apsKCHHOIO LIapa.
[Tpumenenne teopemsr [Naycca juia pacuera HanPsXKEHHOCTH 110151 PABHOMCPHO 3apsiKCHHOTO
wiimHaApa (HUTH). CBA3b MEKAY HANPAKCHHOCTBIO H IMOTCHUHAIOM NICKTPOCTATHUECKOIO J110-
aa. Pacuer pasHOCTH NOTCHUMAIOB MCKLY TOYKAMH [0/ PABHOMEPHO 3apsaiKeHHOro Oedko-
HEYHOTIO NHIHH/PA (HUTH).

. JIMAIeKTpHKH B ekTprycckoM node. [Toaspusaius ansnexrpukoB U ee Tunel. Bekrop ngus-

pH3anmu.

4 ’,)JICKTpH‘lCCKOC MoJIc B JHIJICKTPHKC. Ornocure/buas AMICKTPHYCCKAA TIPOHHIACMOCTE |

JAUDIICKTPHYCCKAA BOCHPHUMYHBOCTD.

(]
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33. CerneroniekTpuk ¥ uX cBoiicTsa. Jlnonekrpuuceknii rucrepesuc. [besosnexrputeckmiif a-
(ekT.

34. TlpoBo/IHUKH B HNIEKTPOCTATHYECKOM 1M0J1e, PacnpeacicHne 3apsios 8 HPOBOAHIKE. DICKIpo-
CMKOCTH YCAMHCHHOIO 11POBO/IHHKA.

35. Konsiencaropel. JICKTPOCMKOCTE KouicHearopa. TTociaeoBarensHoe H napauicisbHOe Copi-
HEHHE KOH/ICHCATOPOB.

36. DHeprua npoBOAHHKA M KOH/ICHCATOPA. IHEPIUA NICKTPOCTATHYCCKOTO M10J14.

ITepeyens Bonpocos Kk yx3ameny (3 cemectp)

I. Kiaccmueckan reopus metannos Jlpyie - Jlopenna, XapakTepueriuku Toxa.

2. 3akon Oma B auddepennmansioii popme.

3. 3akon /Ikoyns-Jlenua, YaenbHas MOIHOCTE.

4. CaaA3b MEKLY WICKTPONPOBOAHOCTBIO H TCILIONPOBOAHOCTBIO METAIIOB. 3akoH BuieMana-
Mpanna. 3akon Topenua.

5. 3axon OMma 1715 HEOAHOPOHOTO Y4YacTKa LCIH.

6. llpasnia Kupxrodga.

7. Hcrounuk nocrosnHoro toka. [Monesuas u noanas mommocts, KI1J1

8. MaruuTHoe noje ABHKYIErocs 3aps/a.

9. MarnuTthHoe noae MeMeHTa NpoBoANK ¢ TokoM. 3akon buo-Casapa-Jlansaca

10. MaruuTHOE 1osie npoBOAHMKA € TOKOM KOHCHHOM JUTHHBI.

1. MaruuThoe nosie HeCKOHCYHOrO IPOBOAHMKA € TOKOM.

12. MaruuTHOE NOJIC KPYroBoro Toka.

13. TecopeMa 0 LMPKYJISAIMH BEKTOPA HATIPHKCHHOCTH MarHHTHOTO 110114,

14. MaruuThoe noje coJeHon .

15. CuaoBoe JeiicTBHE MArHUTHOTO MOJIS HA 3apsl.

16. Cui0Bo€ J1eiicTBHE MArHUTHOTO OJIA HA TOKH,

17. JIBHAKCHHE 3apsKEeHHBIX YAaCTHIL B MATHUTHOM T10JIC.

18. IToTok BexTOpa MArHHTHOH HHIAYKLIHH.

19. Maruuthblit MoMeHT. OpOuTaIbHBIT MATHHTHBIH MOMCHT Y1CKTPOHA.

20. Cuaosoc AciicTBHE MarHMTHOTO TIOJIS HA PAMKY € TOKOM.

21. PaboTa B MarHHTHOM 10JIC.

22. MaruuTHoe noJie 8 seutecrse. Teopus Amnepa.

23. lapa - , t1a — u peppomarnerukn, 3akon Kiopn.

24. [Teras rucrepesuca. 3axon Kiopu-Beiica.

25. 3axkoH 31eKTpoMarunTHoil uuaykunn Gapases. [pasuio Jlenua.

26. Toxkn dyko. Cxkun — pexr.

27. MHAYKTHBHOCTH COJICHOMA.

28. Slenenne caMOMHYKLHN.

29. DKeTpaToky.

30. Ypasrenue MakcBe/Lia juis IMPKYZISIII BEKTOPA HANPSKCHHOCTH MIEKTPHYECKOTO TOJIA.

31. Vpasuenue MakcBemia Uit LMPKY/ISUHH BEKTOPA HANPAKCHHOCTH Maruntioro noss. Toky
CMEILCHHS,

32. l'apmonnucckue Hesaryxatomue koacbanus. I[pyxKunubit MasTHHK.

33. Mapmonnueckue 3aTyxalomme kojaedbanns.

34. BeinyskeHHble rapMOHHYICCKHE Kosichanus. Pesonanc.

35. Ypasuenne niockoii Boanst. JuddepenumansHoe ypaBHCHHE BOJIHbI,

36. ®a3zopas 1 rpynnosas ckopoctH. Jlucnepeus.

37. CkopocCThb YIIpYroii BOJIHbI B CPEIC.

38. Ddppext Jlonepa.

39. Untepdepenums. OnTHUCCKH 1Y Th, KOIEPEHTHOCTb, YCIOBHA MAKCHMYMOB 1 MHHHMYMOR fi
uHreppepennns.

24




17.
18.
19.
20.
21

22,
23.
24,
25.
26.
27
28.
29.
30.

3L
32.

33.
34,
35.
36.
37.
38.
39.

. Murepdepenuns Ha TOHKOIT 1JIaCTHHKE.

. Koabua Helorona.

. Mpuuannn FNolirenca-®penens. Jndpaxums,
. Meroa 3ou Openens.

. Jndpakuus Ha weau.

. Jndpaknunonnas pemerka.

. Buemuuii pororddexr. 3akoun dororddexra.
. Jassicnue ceera.

. Dpext Komnrona,

13.
. Mozens atoma Pesepdopaa. [ocryiars: Bopa.
15.
16.

Iepevens Bonpocos K Ik3aMeny (4 cemectp)

Ecrectaennpiii m nosspusosanublii cset. [oaspusaropst.
[Toaspusauus csera. 3akon Mamoca.

[Toaspusauns npu otpaskenun u npeaomienin. 3akon bprocrepa.
Jeoiinoe ayuenpenomnenue. IMoaspon st

Tennosoe n3ayuenne. OCHOBHBIC XapakTCPHCTHKH TCILIOBOTO n3nyveHns. 3akon Kupxrodgh.
3aKoHbI TENI0BOrO M3/1yucHus abCOMIOTHO HEPHOTO TEJIa.
®opmyna Penes - [lannca. «Yasrpadguonerosas karactpodan.
Ksanrtosas runoresa [ianka. Gopmyna [lnanka.

®oton. Xapakrepuctuky dorona.

Ounprr bore. Koprycky/1apHO-BOIHOBOI Ayain3M 2ICKTPOMArHHTHOTO H3AYUCHHA.

Cepun B criekTpe atoMa BOIOPO/IA.

3KCﬂCpHMCHTa;’IbIIOC JA0KA3aTC/IbCTBO JAHUCKPETHOCTH DHEPTCTHYCCKHX )’pOBIlCﬁ dTOMOB. (IIbI-

Tl ®Ppanka u Nepua.

IHEPreTHUCCKHIT M ONMTHICCKHIT CNEKTPLI aToMa Bo0posa. (Pacuer atoma Bogopoaa 1o bapy).

['unoresa ae bpoits.

DKCICPUMCHTANILHBIC JI0KA3ATE/IBCTBA BOJIHOBBIX CBOICTB MHKPO4acTHIL.
Cootnomenune Heonpeaenentocrei leitsenbepra.

Boanosas gynkums n ee cratneTnuecknii eMbicl. [IpuuLmn IpUHYHHHOCTH B KBAHTOBOI MdXa-
HHKE.

VYpasuenue Hpeaunrepa co BpemereM (oduiee).

Vpasnenue Hpeannrepa i CTAHOHAPHBIX COCTOAHMIT,

41. YacTHua B 0AHOMEPHOIT MOTCHIIHAIBHOM «IMC» ¢ HCCKOHEHHO BHICOKMMH CTCHKAMH.
42, lpuauun coorsercrsus bopa.

43. Tynnenbupiii o¢dexr.

44. Ypasncnue lpeannrepa uis atoma Bojtopoja. CoGCTBEHIBIE 3HAUMCHNS YHEPI U,
Keantorsle uncia. BulpokAcHHBIE COCTOAHNS.

[Mpasuia orbopa. CrniekTp M3ayucHHA aTOMA BOAOPO/IA.

I-s cocrosinne B atoMe BoJIopoa. Pacnipesiesnienne 3MeKTPOHHOI IIOTHOCTH JUIA Pa3InyHbl
COCTOAHUI.

Cnextp atoma Harpus. MyasTHIUIETHOCTE criekTpos. CllMi YICKTpoHa.

Pacnipezicicnne snexrpoHos 1o snepreruicckum yposusas. [puawnn Mayau. TMepuoanuecgan
cucreMma anemeHToB J1.M. Menjiencera.

Perrrenosekoe nznyuenne. Clulomnoii 1 XapaktepucTHieckiii criekTpbl, 3akon Mosn.
Cocras aromuoro sapa. Msoronst, n3obapet, n30tonsl. CriMH # MaruuTHbIL MOMEHT #/1pa.
JledexT Maceel. Dueprus cBazu spa.

Dusnueckas npuposa AACPHLIX chi KBantsl noas saepueix cuit. Mojein crpoenns siapa.
EcTecTBernas pajiMoakTMBHOCTE. 3aKOH PaJHOAKTHBHOIO pacraa.

Lcnuas saepHas peakimns AC/ACHHs ypaHa.

Peakunu cunresa.

Lol
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40.
41.
42,
43,

Peakumnsa 83anMHOTO npespaieHns nykionos. Heiitpuho.
Koemuueckne syun.

Me3oHbI.

DNEMEHTAPHBIC YACTULIBI,

O0paznbl HKIAMCHANMOHHBIX OIICTOR

IK3aMeHannonubIif oner Ne 3
Pocceniicknii lNocyaapersennsiii I'nposmeTeoposornuecknii Y HUBCpCHTET
Kadepa Ouznku
Kypc ®uznka

TanrcHunanbHOE, HOPMAILHOE M MOJHOEC YCKOPEHHUE NMPH KPHBOJIHHCITHOM JIBHACHHH, X B3a-

OﬂpC.EIC.'IHTb JAABJICHHE, OKa3bIBACMOC I'd3oM Ha CTCHKH COCY/1a, CC/AM Cro MoTHOCTH pdBHA

3 2
0,01 kr/m”, a cpeanas KBaJpaTHYHas CKOPOCTh MOJICKY.T ra3a cocrasisict 480 m/c.

3aseayrommii kadeapoii ALIT. Bobposckuii

l.
UMOCBSA3b.
2. 3aKoHbl JHHAMHKH B HCHHEPHHANBHBIX cHeTeMax oTcyeTa, CHIIbI HHEPLIMK,
X3
. Hcrounnku toka. DJ1C ncrounmka.
2. JlnaMarHeTHKH M NapaMarHcTHKH.
3.
uMeeT nnaykrusrocts | Iu.
6. Yuebno-meroanueckoe n undopmMannonnoe odecnedenune 1HCUHILIHHBI
a) OCHOBHAS JIHTEpaTYpa:
1.
- Mockaa : Actpean-ACT, 2004, 2005; 2006; 2008.
2.
7-e n3j1., crepeoTHi. - Mocksa : Beicias mkosna, 2004; 2005; 2007; 2009
3. Boaskenmrreiin B.C. «CBophuk 3a/a4 110 o6iemy kypey dpusznxn» — 2005,
4.
360 c.- pexum noctyna: http://znanium.com/bookread? . php?book=443435
0) JONOJIHNTEALHAS ANTEPaTYpa:
l.
Huka -CI1b.: BXB-ITerepOypr, 2008, 416 c.
2.
Oanus n soaus // CI1B.: BXB-ITerepbypr. 2009. - 256 c.
3.

IK3AMCHAUMOHHBIH Omter Ne 3
Poccuiickuii N'ocyaapersenuntii [njapomercoposnornteckuii Y HUBepenTeT
Kajenpa Ouzuku
Kypc ®@usuxa

MruoBseHHOE 3HAUCHHE CHIIBI TOKA B KOJIeDaTe/IbHOM KOHTYPC MCHACTCA CO BPCMCHCM 1

3a-

kony: [ =2sin400ms, A . Haiitn nepuoa konebannii m eMKOCTh KOHTYpa, ccil Karyfuka

3aseayiountii kadeapoi o A.TL bobposckuiil

Caseases ML.B. Kypc obueit ¢pusuku. Kunrn 1-5. — M.: Hayka. ®usmaraur. 2009, Casen
H. B. Kypc obuweit puznkn. B 5-ti kH. [Teker] : yueOuux. Ku. 1. Mexanuka / M. B. Casen

Tpodumosa T. U. Kparkuit kype ¢mznkn [Texer] : yuebunk / T. M. Tpodumosa. - 2-¢; 4 u

K.b. Kann. Kypc obuueit ¢pusukn: Yuebuoe nocodbue - M.: KYPC: HULL HHDOPA-M, 2014. -

bapmacos A.B., Xoumoropos B.E. Kypc ofmeit dwankn st npupogononssosareneii. M

Xd-

bapmacos A.B., Xoinmoropos B.E. Kype odmieii ¢msuku ans npupojgononssosareneii. Kue-

Hemsseukasn WL.B., JIssuenxo H.B. Koncnext aekuuii no aucunmmne «®usukan. Temor: 1.
JIATUBUCTCKAA NPHPOJIA MArHUTHOTO noad. 2. Ypasuenna Makcsenia. Tok ememenns. - CI
M3n.PITMY, 2009. - 24 ¢,
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Pe-
10.:




:le

9.

10.

11.

windows 7 66233003 24.12.2015
office 2010 49671955 01.02.2012

DnexTponHo-OndanoTeynas ciucrema 3nannym. Pexum gocryna: hitp://znaniun.com

Doxun C.A., bapmacosa A.M., Mamaes M.A. O6paGoTka pe3ynnTaToB n3mepeHmii dusgic-

CkuX Beanuun. Yuebrnoe nocodue s naboparopHoro npakrukyma mo ¢pusuke. - CII6.:
PI'TMY, 2009. - 62 c.

3.

bapmacos A.B., bapmacosa A.M., benos M.M. u ap. JlaGoparopuslit pakTukym 110 anéum-
nauue «@uinkan. Paznennt «Mexannka», «MoaekyngpHas gu3nka ¥ TCpPMOIHMHAMHKE —

CIl6.: MU3a. PITMY, 2006. - 119 c.

Kocnos B.B., Crauxosa E.H. JlaGopatopublil npakruky™m ¢ MCHONL30BAaHHEM BHPTYaIbHBIX

CTeH108 no jwcnnmande “®u3uka”. Pasaen “MosekyaspHas Gusuka M repMOAHHAMIKE

CII6.: w3n. PTTMY, 2010, — 64 c.
bBobposcknit AIL, Jlbauenko H.B., u ap. Jlabopatopusiii npaktukym no gusuke. Onrug
aaepHaa ¢pusmka. — CI16.: MU3u. PITMHU, 2016. - 115 c.

benos M.M., Kocuos B.B., fxosnesa T.1O. u ap. JlaGoparopubiii npaktHkym 110 Jucumn
“Ouauka”. Kype I, 1L — CTI6.: n3x. PITMY, 2010. — 58 c.

Kontponsnaa patora no jucunmmne «®usukan. Pasaen «nexrpocrarukan. - CII6.:

PITMY, 2009.-23 c.

Kontponshas pabora no aucuummmne «®usnka». Pazaen «Boausr B ynpyrux cpeaax. Bo
Bas ONTHKa: uHTepdepeHin, Andpakiuna v noaspusauus csera» noj pei. bodposckoro

— CII6.: U3a. PITMY, 2004.

da

1HC

3.

HO-
I

Cassuna, O. A. TecroBble 3a1aHus ¢ PCIICHHUAMM 110 MateMaTHke M pusuke [Diaexrponbibiii

pecype] / O. A. Cassuua, E. M. Tpodumosa. - Eneu: EI'Y um. M. A. Bynuna, 2002. - 89|
Pexxum aoctyna: htip://znanium.com/catalog/product/416100/

B) nporpammuoe obecnevenue n Murepuer-pecypesi:

C. -

DnexkTpoHHBIl  pecype - Yuebupie nocodus no  odmeit  ¢usnke. Pexum  joctyma:

http://pskgu.ru/cbooksiokphvzike.html

DNeKTPOHHBIH pecype - Buiconekunu n oTkphiThie o0pazosarensisie Marepuansl OuzTexa,
Jlekuuu 110 Dusuxe. Peskcnm Jocryna:

http:Zlectoriy. mipt.ru/lecture?category—Physics& lecturer

OnektpoHublii  pecype - The Feynman Lectures on  Physics. Pexum  jgocryma:

hitp:/feynmanlectures.caltech.edu/-

DIACKTPOHHBIH peeype - Teopernueckan dusnka. Pexum jaocryna:

http://pskgu.ru/ebooks/tf html
DNeKTPOHHBI pecype - (pusuka B annmanuax. Pexum noctyna: hitp://physics.nad.ru

DNCKTPOHHBIIH pecype - OIBITHI no pu3mke. Peacum Jjocryna:

http://dmitryukts.narod.ru/kopilka/video.html

DICKTPOHHBII pecype - AKTyanbHas HHQOPMAIWSA JUIA CTYICHTOB, NPOXOAAX obyueHue hu-

) nporpammuoe obecrnievenne

1) npodeccHonanbibie 6a3bl IaAlHbIX
DnexrpoHHo-OHOIHOTCUHOH crcTeMmsl elibrary |
basa mauusix Web of Science;
basa jnauneix Scopus.

¢) HHPOPMANHOHHBIE CHPABOYNBIC CHCTEMBI:
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7. Meroanieckne YRazanus s oﬁyqaloumxm 10 OCBOCHHIO JINCHHILTHHBI

Buj YUEOHBIX
3aHATHI

OpraH H3alUA JICATCIRHOCTH CTYICHTA

Jlekunn

B xo0/1e ACKIMOHHBIX 3aHATHIT HCODOXOIMMO BECTH KOHCHCKTHPOBAHHC Yue@o-
ro marepuana. Obpamarh BHUMaHHE HA POPMYTHPOBKH (PH3HUCCKHX 3aKOHOB,
npoueccos, ABacHuii. [MoapobHo 3amicbiBaTh MareMaTHYecKne BbIBOALI op-
mys1. KenarenbHo ocTaBUTh B pabounX KOHCICKTaX I10/1s, Ha KOTOPLIX JAcfath
IOMETKH M3 PCKOMCH/IOBAHHON JIHTEPATYPhl, JAOMOJIHAIOUIMC MAaTCpHal Bpo-
CAYWIAHHON JICKIMK, A TAKAKC MO 4CPKHBAIIHE 0COOVIO BaAKHOCTb TEX BUIN
HHBIX TCOPETHUCCKHX MOJIOKCHMI,

[IpakTnueckne
3aHATHA

npﬂKTH‘lCCI\’OC 3AHATHC — DTO 3aHATHE, MPOBOJIHMOC 1MO/I PYKOBOJICTBOM BpC-
nojasarens B y4eOHOI ayAHTOPHH, HamnpapleHHOC Ha YriybicHHE Hayxuo-
TCOPETHYCCKHX 3HAHHH H OBJIAJICHHE ONPEACICHHBIMH METOJaMH CaMOCFOs-
TelbHOM padoTel. B nponecce Takux 3aHATHIT BRIpabaTHIBAKOTCA OPAKTHUCAKUC
yMmeHua. [lepea npakTHUCCKUM 3aHATHEM CIICAYCT H3YHHTL KOHCICKT JICKIIEH 1
PCKOMCHAOBAHHYIO JINTepaTypy, 0Opaias BHHMaHHE Ha NMPAKTHYCCKOES MPHME-
HCHHE TCOPHHM M HA MCTOAMKY PCIUCHHMA THIIOBBIX 3a/1a4, PEIINTh 3ajayn 3a-
JAAHHLIC HA AOM (HC MCHCC NATH THIOBLIX 3ajaa4). [aBHBIM cojepkaHyicM
NPaKTHYCCKUX 3aHATHI ABJIACTCA aKkTHBHas pabora KakJA0ro cryjaeHral no
NPHMEHCHHIO (PU3MYCCKHUX HOHATHIT, 3aKOHOB M MOJC/ICH K KOHKPECTHBIM 3f1a-
4aMm, B TOM YHC/IE NpUKIaIHoro Xapakrepa. Ha npaxrieckoM 3anatun rjjas-
HOC — YACHHTDL CBA3bL PCLIACMBIX 3a/1a4 C TCOPCTHUECKHMHM TTOJIOKCHHAMM.
3AKPEI/ICHHA HABBIKOB JIOMa PCLIAIOTCA 3a4a4H, 3a/IaHHbIC [IPEIIo/[aBaTesie

3ABOJIAT OT/ACNBHYIO TeTpaib. JLId 3aKPCIUICHHA [OJYYCHHBIX TPAKTHYE
HABBIKOB IMOCJIC H3YUYCHUA TCMBI [IPOBOAMTCA KOHTpoIbHas padorta. Kon
HbIC pabOThl BLITOIHAIOTCA B BWIC PEHICHHA MHIAMBHAYAIBHBIX 3a/a4 BO BHca-
YAMTOPHOE BpeMsA W CIHaloTes npenojasarcio Ha nposepky. Ilposepenhnie
KOHTPOJILHLIC XPAHATCA Y NPENojasareas 10 3aBCPUICHHA H3YUCHHMA AUQLH-
[JIHHBL
Jloruueckas ¢BA3b JCKIMIH M NPAKTHYCCKUX 3aHATHH 3aK/1104a¢TCa B TOM, JYTO
undopmanma, noaydcHHas Ha JCKUMH, B IIPOLECCE CaMOCTOATEILHON padpThi
Ha NPAKTHYCCKOM 3aHATHH OCMBICIMBACTCA M nepepadaThiBACTCA, MPH MOMQLIH
NPeojaBaTeans aHAIN3HPYETCA 10 MeJbYaiMX [0ApodHocTei, nocie jero
MPOYHO YCBaHBacTes.

_Haﬁopa'ropuax
paboTta

JlaGopaTopHBIe 3aHATHA MMCIOT LC/IBIO LPAKTHYECKOE OCBOCHHUE CTYICHTRMM
HAYYHO-TCOPCTHUYCCKHX 10I0KCHHIT N3YHacMOH JAUCLHIUIHHBI, OBJIZ‘UICHHCTMM
TCXHHKOH OKCHEPHMEHTAILHBIX MCCICOBAHMIT M aHAIN3a [10JY4CHHBIX |pe-
3YyABTATOR, TPHBHUTHC HABLIKOB padoThl ¢ nabopatopHeiM 000PYI0BAHHCM,
KOHTPOJILHO-H3MCPHTC/IbHLIMH ITPHOOPAMH M BBIMHCANTEILHOH TexHHKOH ) [To
BBITOAHCHHIO 1aDOPaTOPHOIT padoThl CTYJACHTLI MPCACTABIAIOT OTYET U 3ajiu-
AT ero. 3auMuCHHBIC OTYCTHI CTY/ICHTOB XpaHsTcs Ha kadejape 1o 3agep-
WICHHA N3VHCHHA JIMCIMITUIHMHEL, T

Bueayauropnas
pabora

npeacTasager coboit BU/L 3aHATHI, KOTOPLIC Ka/K/Abli CTYACHT OpPraHusydr u

IIAHHPYET CaMOCTOATC/IbHO. CamMocToaTebHas padoTa CTYICHTOB BKIIOYA

— CAMOCTOATC/ILHOE U3YHCHHE PA3/IC/I0B IHCIMIUIMHLL;

— HOJTOTOBKA K BBUIOJHCHHIO 1a00paTOpHEIX paboT, BHINOIHCHHC BHIYHQIH-

TCABHBIX M rpaduucckux 3ajiannii K nabopatophbiM paboraM, 10ArOTOBKY K

MPAKTHYCCKUM 3aHATHAM. PEIICHHE HHNBIAYATRHBIX 3a/1a4;
BBITTOJIHCHHEC JIOTTOJIHHTC/IbHBIX llH,’lllBll;lyaﬂl)Hle TBOPUCCKHX 'saualmii;

— HOJIrOTOBKY pedepaTos, coodIIEHHIT 1 JI0K/Ia/10B.
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[Toaroroska K | MoaroToBka K JK3aMeHY NpenoaaracT H3y4cHHE KOHCIICKTOBR JICKIHIL, pEKO-
IKIAMCHY MCHJLYEMOH JUTEepaTypbl W JIPYTHX HCTOYHHKOB, TOBTOPCHHE MaTCpH3IOB
[NPAKTHYCCKUX 3aHATHH.
K 2K3aMCHY J0TTYCKAIOTCA CTY/ICHTBI, BHINOJHHBIINE BCC TpeOoBanus yueaHoi
NPOrpaMMbl U CAABLIME 3a4eT 110 JAHHON JIMCUMIVIHHE, HPEAYCMOTPCHHRI B
TCKYLIEM CeMecTpe.

8. Mndopmaunonnbie 1eXHOJI0IHH, HCHO/IbL3YEMbIC IPH OCYIIECTBICHHH 00pa30BaTeih-
HOI'O npolecca no AMCHHILIHHE, BKJII0Yast epevyeHb nporpaMmuoro obecnevenus n uugop-
MAIHOHIBIX CIPABOYHBIX cHCTeM (PN HEOOX0AMMOCTH)

Tewma (paznen) ObpazoBarcabHBIC U [Tepeyens nporpammugro
JAUCHHITINHBL HH(OPMAIMOHHBIE TEXHOIOTHH obecnieucHua u MHGOpMaMOHHBIX
CIIPABOYHBIX CHCTCM
Paznenm 1-7 HHOOPMANHOHHbIC TCXHOIOIHH 1. Maxer Microsoft Office
l. urenue gexumii ¢ HCNOIL30BaHUEM ciaaiil- | 2. DACKTPOHHO-OHOIHOTEUHAY CH-
npescHTaluit, crema 3Hanuym hitp://znaniurg.com

2. opraumsauus B3ammoiciicTsus ¢ o0yya- | 3. Cepsep ancranunonsoro oby-
HOIMMHCA TIOCPEACTBOM NICKTPOHHOMH nmoutel | yenus PITMY MOODL
3. nposejAcHHE KOMIIBIOTCpHOrO Tectuposa- | hitp:/moodle.rshu.ru
HHA

00pa3zoBaTe/IbHbIC TCXHOJIOIHH
|. MHTEPaKTHMBHOC B3aWMO/CIHCTBHE Nc/arora
H CTyACHTA
2. COMETAHME HHIAMBHIYAJILHOTO H KOJUICK-
THBHOTO 00YyYCHHA
3. pabGora Ha abopaTOPHbLIX YCTAHOBKAX
4. HCNOJIL30BAHKE JICATEIRHOCTHOTO 1101X0/1a

9. .\larcpua.rlbuo-'rexnu-lecxoe odecHneyeHne AHCUHIIHHBI

MarepuanbHo-TeXHHUCCKOE 00CCIICUCHUE NPOrPaMMbl COOTBETCTBYET JCHCTBYIOUIMM C3HH-
TapHO-TCXHHUYCCKUM M [IPOTHBOIIOKAPHBIM [IPABHIAM H HOPMaM M 00CCIICYHBACT NIPOBCACHHE 3ccx
BUJIOB [IPAKTHHECKHUX 3aHATHIT H CAMOCTOATC/ILHON padoThbl CTYIACHTOB.
Yuebublii npoiece obecneycH ayAMTOPHAMHU, KOMIUICKTOM JTHUEH3HOHHOTO MPOrpaMMHoro
obecneyenus, GndanorTekoil PITMY.
I, Yuebuas ayauTopum LUisi NPOBEICHUS 3aHSTHIT JICKUMOHHOI0 THIA — YKOMILICKTORAaHA
CHEUMATH3HPOBAHHOI (yueOHOIT) McOCIbIO, 10CKOIT.
2. YucOuan ayImTopuu VISl NPOBeIeHHs 3aHATHI CEMHHAPCKOI0 THIIA - YKOMIIJIEKTOHaHa
CHCHHATH3HPOBAHNOH (yueOHOIT) MeDe/IbIO, TOCKOI.
3. Yuebuast ayiuropus JUisi FpPYNNOBLIX W HHAHBHIYAJALHBIX KOHCY/IbTAUMI - YKOMIICK-
TOBAHA CIICUHANNIHPOBAHHOH (yueOHOIT) MebelIBI0, JIOCKOIT,
4. Yuebunan ayanropus JUIst TEKYHIEr0 KOHTPO/ISI H HPOMEKYTOUHONH ATTECTAUMN - YROM-
[UICKTOBAHA CHICUHAINIHPOBaHHOI (yueOHOi) Mebenbio, T0CKOIl.
5. Tomewenue a5 caMOCTOATEALHON PadoThl — YKOMILICKTOBAHO CIICHHAITH3NPOBAHHOI
(yueOHOi) MeOL/LIO, OCHAICHO KOMIBIOTCPHOH TEXHHKOH C BO3MOKHOCTLIO llOﬂKJllO'iCl:r}I K
cern "Hurepuer” u obecrieueHo  JIOCTYNOM B DJICKTPOHHYIO  HH(OPMALMOHHO-
00pa30BaTEIBHYIO CPCLY OPraHH3aLNN




6.  Yuednas nadoparopust MICKTPHYECTBA H MATHETH3IMA — VKOMIUICKTOBAHA CHCIMAIH3BPO-
BaHHOMH (yuchnoiil) McOenbio, H3MepHTCIbHBIMU HIPHOOPAMH U JICHCTBYIONMMI nabopafop-
HbIMH YCTAHOBKaMH,

7. Yuebnan sadoparopusi paiHOTEXHHMECCKHX H WICKTPOIHBIX CPEACTB — YKOMILICKTOB:
crneuHaau3npoBannoii (yuebHoit) mebenbio, 10CKOiH, KOMNBIOTCPHOI TEXHHKOI ¢ BO3MOKHO-
CTBIO NMOAKIIOYEHHA K ceTh "Murepuer" n obecnedeHo J0CTynoM B AICKTPOHHYIO HHpopMa-
IHOHHO-00pa30BaTC/IBHYIO CPEly OPraHM3alMM, CTCHAaMH, 00CCNeYHBAKMIMMH TeMaThuc-
CKHE WILTHOCTPAIMHU, COOTBECTCTBYIOMME paboyuM yueOubIM nporpaMMam AMCUMIUINH (M@1y-
aeit), HIMEPHTEIBHBIMHU npHbopamu,

8. Yuebnasn Jadopatopust MEXaHHKH M MOJEKYIAPHOI PHU3HKH — YKOMIUICKTOBAHA cliciina-
AU3HpOBaHHON (y4cOHOI) Mebeiblo, 1abopaTopHbiMi YCTAHOBKAMH, TabiaulaMi M TU1akpTa-
MH, oDecneyHBalONMMH TEMATHYCCKHE HUTIOCTPALHH, COOTBCTCTBYIOLUIHE pabouHM yueORbIM
nporpaMmam JHCUHIIMH (MOJIYICH).

10. OcoGeHHOCTH OCBOCHNA AHCHHILTHHDE L1151 HHBAIWIOB H JIHIL € O PAHHYCHHBIMEI BO3-
MOZKHOCTSIMH 310POBbSI

O0yuenne 00y4anMXCs ¢ 0rpaHHYCHHBIMI BO3MOKHOCTAMH 310POBbLS 1IPH HCOOXOAMMPCTH
OCYIICCTBIIACTCA Ha OCHOBEC aalTHPOBAHHOI paboHeil nMporpaMMbl ¢ HCMOIb30BAHHCM CIICUHAIb-
HBIX MCTO/10B OOYYCHHA W JMIAKTHYCCKMX MATCPHAIOB, COCTABJICHHBIX C Y4eTOM 0cobeHHOgTEH
MCHXO(PHIHUCCKOTO Pa3BUTHA, HHMBUIAYATLHBIX BO3MOKHOCTCH M COCTOANMS 3/10pOBbA TKHX
o0yyarommnxcs (odyuatouerocs),

[Tpu onpeaciacnnn GOpMbI HPOBEICHHA 3aHATHH ¢ 00YHAIOIIMMCA-HHBATHIOM YYUTHIBRIOT-
Cs PCKOMCH/IALIMK, COJICPIKAIIMECA B HHIMBHAYAIBHOH nporpaMMe peabuiinraiunu HHBaIna) oT-
HOCHTEJIBHO PEKOMCHAOBAHHBIX YCJIOBHI 1 BHIOB TPY/IA.
[pu HeobxoauMocTH 1A 0OYHAIOIIMXCA W3 YUCTa MHBAJIKIOB M JIMLL ¢ OFPaHHYCHHBIMH
BO3MOKHOCTAMH 3/10POBbA CO3AIOTCA ClICHHAILHBIC paboune MECTa ¢ YMETOM HapyUICHHBIX QyHK-
UM H OTPAHHYCHHI KH3HCACATCBHOCTH.
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