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PaccMoTpeHo U peKOMEHI0BaHO K MCIIOB30BAaHMIO B yU€OHOM IpoLiecce Ha /
y4eOHbIN TO 6€3 U3MEHEHU I *
IIporokoa 3acenanust kadeapsnl or . .20 Ne

PaccMoTpeHO © pEKOMEHIOBAaHO K HCIIONB30BAaHMIO B YUeOHOM Tporecce Ha
/ y4eOHBIN TOJ] C USMEHEHHUSIMH (CM. JTUCT U3MEHEHUH ) * *
IIporokoJ 3acenanusi kKadeapbl or . .20 Ne

*3amonHseTcs MpU €XKEroJHOM MEePEecMOTpe MPOrpaMMbl, €clii B HEeE HE BHECEHBI
W3MEHEHUs

** 3anonHseTcs MPU €XKEroJHOM IEepPecMOTpe MIpOrpaMMbl, €ClId B HEE BHECEHBI
WU3MEHEHUs



1. llean 1 3aga4uyM 0CBOEHHS AU CITUILIMHBI
Leab ocBoeHMS AUCUUIUIMHBI — (OPMHPOBAHHWE Y CTYIEHTOB, COBPEMEHHOIO
MpeACTaBICHUS O (U3MYECKOW KapTHHE MHpa, co3laHue O0a3bl 3HAHWUW I W3y4YEHUS
CIICIIHAJIBHBIX JAUCIUIIINH, HABBIKOB HNCITOJIB30BAaHHUA OCHOBHBIX 3aKOHOB (1)I/I3I/IKI/I B
nocJyenyromiei npodeccHoHaIbHON AeTETbHOCTH.

3agauu:
— U3y4eHHUE 3aKOHOB OKPYKAIOIIEro MUpPa B X B3aUMOCBSI3H;
oBllaJiecHHe (QyHIaMEHTAJIbHBIMU TMPUHIUIAMH M METOJAaMH pEIIeHUsS Hay4dHO-
TCXHHUYCCKHUX 3a1a4,

— (opMupOBaHWE HABBIKOB IO NMPUMEHECHHIO IMOJOKEHUU (YHIAMEHTAIBPHOU (U3HKU K
rPAMOTHOMY HAy4YHOMY aHaJIM3y CHUTYalUH, C KOTOPBIMU IIPUXOJUTCS CTAJIKUBATHCS
BBIMTYCKHUKY;

— OCBOEHHE OCHOBHBIX (DU3MUYECKHX TEOPUH, MO3BOJSAIOMIMX ONMUCATh SABJICHUS B MPUPOJIE,
U TIPEJIEJIOB TPUMEHUMOCTH 3TUX TEOPUH AJIs perieHus NpodecCHOHaIbHbIX 3a1a4;

— ¢opMUPOBaHKE y CTYJICHTOB OCHOB €CTECTBEHHOHAYYHON KapTHUHBI MUPA;

2. MecT0 JIHCHUILIMHBI B OCHOBHOH
0o0pa3oBaTeJIbHOM MPOrPaMMbI

Hucuunimza «®usuka» g HampasieHus noarotosku 05.03.06 «Oxosorus u
MIPUPOIOTIONB30BaHME» OTHOCUTCS K 0Osi3aTtenbHOM 4yactu bioka 1 Jlucuurmimuabl (MOmynH).
Wzydaercst nucuumiuaa B 1, 2, 1 3 cemectpe ouHOi (opmbl oOydeHus U Ha 1 u 2 Kypcax

3a049HOM (OpMBI OOYICHHUS.

CTPYKTYypeE npogeccuoHaIbLHOU

VYuebnas gucrumuinHa «®dusukay O6azupyeTcss Ha Y4eOHBIX AUCITUIUIMHAX, W3y4aeMbIX B
CpemHUX Y4eOHBIX 3aBEJICHUIX, IPUBEICHHBIX B TabmuIe 1.

Tabnumna 1
Ob6ecneunBatomue | Bxogusie TpeboBanus
y4eOHbIC
3HATh YMETh BIIA/ICTh
JUCIUTUTAHBI
OcHOBHBIC 3aKOHBI (DU3HUKH | IPUMEHSTH
IIKOJIBHOTO Kypca: | 3HaHHA 1o | HaBbIKaMH PaboOTHI ¢
byHIaMeHTaIbHBIC dusnke JUTSL | U3MEPUTEIEHBIMA
dusnka HOHSATHS, 3aKOHBI M TEOPHH | PELLICHUS npubopamu u
KJIACCUYECKOM (bU3MKH, | THITOBBIX MIPOBEICHUS
du3ngecKyo CYIIHOCTb | (pu3HUecKuX U3MEpeHui
TIPUPOJIHBIX TIPOIIECCOB 3a7a4
OCHOBHBIC MaTEMaTUYECKHE
MTOHSTHSA u (haKThl,
MIO3BOJISIOIINE
IPOU3BOIUTH
BBITIOJTHSTh
npeoOpa3oBaHus,
pacueTbl u
BBIYUCIICHHS, peleHHs HaBBIKAMU PabOTHI HA
Marematrka . BBIYUCIICHHS
YpaBHEHHI M HEPaBEHCTB, KaJIbKYJISTOpE
Opyd  peleHUU
anreOpanvecKue u sanau
TPUTOHOMETPHUYECKHUE
byHKIHH, MTOHSTHE
IIPOU3BOJHOM M MHTErpaia
byHKIIUA
HNucuunnuaa — «dus3wka» A HampaBiCHHWsT ~ MOATOTOBKA — «OJKOJOTUS |
IOPUPOJONIONB30BAHNUE»  ABNSETCS 0a30BOM  JUIE  OCBOEHHMS JTUCHMIUIMH — «Dusmyeckas



meteopoisiorusi», «l'maposmoruss cymm», «OOmas oxea”onorus», «l'eomHpopMaLMOHHbIE
CHUCTEMBl B JKOJIOTMM U IPUPOAOINOIL30BaHUMN», «VIH)KEHEpHas SKoJIOrus», «TeXHOreHHbIE
CUCTEMBI M DKOJIOTUYECKUH PHUCK», «IKOJOTMYECKUH MOHUTOPUHI», «['eokpuonorus u
[IIALUOJIOTHS», «ATMOC(EpPHBIE MPOLIECCH] B MOISPHBIX pErHOHax», «PaauanoHHas SKOIOTHU».

3. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHMsI
[Tporiecc u3yueHus: TUCHUILTMHBI HarpasiieH Ha GopmupoBanue komnerenimii: OIIK-1,
OIIK-3.

Tabmuma 2.
O6menpodeccnoHaaIbHbIE KOMIETESHITUN
Kon u nHaumenoBanue | Kox m HammeHoBaHme PesyabTaTsl 00yyeHus
yH“Bepcaﬂbﬂoﬁ HHIAUKATOPA TOCTHIKCHUSA
KOMITeTeHIH YHHUBEPCAJBHOIH KOMIETEHIIMU
OIIK-1 Crnocoben | OIIK-1.2 Hcnone3yer 06a3zoBbie | 3HATH:
OpUMEHATh  0a30BbIe | 3HAHUSA (yHIAMEHTAIBHBIX | —  OCHOBHBIE  (DU3MYECKUE
3HaHUA paznenoB  (U3MKM, XMMHUM U | BEIUYMHBI W KOHCTAHTBHI, HX
byHIaMEHTAIBHBIX Ouonoruu B 00beMe, He0OOXOIMMOM | OTIpeIeTICHHIE, CMBICT;
paszmenoB  HaykK O | A OCBOEHUS ¢bu3nueckux, | —  CyIIHOCTb  (PUINYECKUX
3emiie, €CTECTBEHHO- | XUMUYECKUX UM  OHOJOTUYECKHX | SBICHUH WM OIMMCHIBAIOIINX X
HAy4YHOTO U | OCHOB B HKOJIOTUU U | 3aKOHOB;
MaTEeMaTHYECKOTO MPHUPOIONOIB30BAHUS — (u3HUecKHe MEXaHU3MBI,
IUKJIOB TPU PEUICHUU JeKaIue B OCHOBE
3amady = B oOmacTu MIPUPOIHBIX SBICHUH,
3KOJIOTHH u Ymersb:
MPHUPOIONOIB30BAHUS — OOBSICHUTH OCHOBHBIC
Ha0Jt0/laeMble TIPUPOJIHBIE U
TEXHOTCHHBIE  SIBICHUS U
3 exTr c MTO3UIIHIA
(byHIaMEeHTaIbHBIX
(hUBUYECKUX B3aMMOICHCTBUH;
— MPUMEHSTh METOJBI (PU3HKO-
MaTEeMaTHYeCKOro aHaluza K
PELICHHIO KOHKPETHBIX
€CTECTBEHHOHAYYHBIX U
TEXHUYECKHX MPOOIeM;
Baagern:
— HaBBIKAMHU HCIOJIL30BaHUS
OCHOBHBIX  OOIICHU3MIECKUX
3aKOHOB ¥ TMPUHIMIIOB B
BaKHEHMIINX MPAKTUYECKHUX
MIPIIOKCHUSX;
—  HaBbIKAMH  TPUMEHEHUs
OCHOBHBIX METOAOB (U3UKO-
MaTeMaTHYECKOro aHanu3a s
pelieHus
€CTECTBEHHOHAYYHBIX 3aJiay;
OIIK-3 Crnoco6en | OIIK-3.2 Tlnanupyer npoBeneHus | 3HATH:
NpUMEHATh  0a30BbIC | SKCIIEpPUMEHTa B 00padaThiBaeT ero | — pyHaaMeHTaIbHbIE
METO/TBI pe3ynbTaThl HAa OCHOBE 0a30BBIX | (DU3MUECKHUE OTBITHI U UX POIH
9KOJIOTHUECKUX METOJIOB B Pa3BUTHUU HAYKH;




HUCCIEe0BaHUN hils e
perieHus 3a71a4
npodeccuoHaIbHON
JCATCIIBHOCTHU

— Ha3HAUCHHUC W MIPHUHIMUIIBLI

NENUCTBUS BaKHEUIITNX
bu3IecKux MpudopoB;
YMeTh:

— paborate ¢ mnpuboOpaMu U
000pyIOBaHUEM COBPEMEHHOM
(bu3uIecKoi 1adopaTopum;

— UCIOJIb30BaTh  Pa3IMYHBIC
METOIUKHU (bu3uIecKux
u3MepeHuit  u  00paboTkH
AKCIEPUMEHTAIbHBIX JAHHBIX;

Baanern:

—  HaBBIKAMHM  TPaBHJIBHOU
HKCIUTyaTalH OCHOBHBIX
nmpuOOpoB U 00OPYIOBAHHS
COBPEMEHHOMU duznueckoit
nmabopaTopuu;

— HaBBIKAMU 00pabOTKH U
MHTEPIPETUPOBAHUS

PE3yJIbTaTOB 3KCIIEPUMEHTA;

— HaBbIKaMHM HCIIOJIB30BaHUA
METOI0B (hU3UIECKOTO
MOZACIIMPOBAHUA B
WH)XEHEPHOU MPAKTHKE

4. CTpyKTypa U colepKaHHue QUCUUILTHHBI

4.1. O0beM U CHUNIHHBI

OO0BeM IUCIUILIMHEI COCTABIAET 9 3aUeTHBIX SAUHMIL, 324 akageMUYECKUX Yaca

Tabmuma 3.

O0BeM JUCHUIIIIMHBI I10 BUJaM y‘-IeGHLIX 3aHATHI B AKaJCMHMYCCKHX Yacax

O0BEéM THCIUIIINHBI

Bcero uacos

Ounas popma | OuHo-3204HaAA 3aounas
o0y4eHHs ¢popma ¢opma
o0y4eHust o0y4eHust
O0beM IMCUMILTHHBI 324 - 324
KonTakTHasi padora o0y4aromuxcs 126 36
c npenoaaBarTesieM (mo BHJIAM
ayIMTOPHBIX Y4YeOHBIX 3aHATHH) -
BCero:
B TOM YHCJIE!
JICKIINU 42 - 12
3aHATHS CEMUHAPCKOro TUMA! - -
NPaKTUYECKUE 3aHATH - - -
71a00paTOPHBIE 3aHITHS 84 - 24
CamocrosiTesibHas pabdora (naiee — 198 - 288
CPC) — Bcero:
B TOM YHCJIE!
KypcoBast paboTta - -




KOHTPOJIbHAs paboTa 54 - 54
Bua npoMeskyTo4HOM aTTeCcTAlUM Ik3ameHn (1,2, Ik3amen (1,2
3 cemecTp) KYPChbI)
4.2. CTpyKTYypa QM CHUAIINHBI
Tabmuria 4.
CTpyKTypa IUCUUTUIAHBI U1 O9YHOU (POpMBI 00yUeHUS
Buasbl yuedHoii padorni,
B T.Y.
CaMoOCTOATEJIbHAdA :
pa0oTa cTyAeHTOB, Yac. a;a
i s R
a E = = & ®opmbl Z = S =
Ne Pazgen u Tema g t§ N = g TeKyLlero ;:o.:a N
n/n JAMCHMILTHHBI z = | =g g E KOHTPOJIsSI g2 2
&} E |22 | $E CIeBAeMOCTH 2= =
= 295 g9 y S e E e
EE23 29 §2 |32
o =
= |EEg| g*® =
8 %gz| = =
SSE| = =
e == O
=3
Pa3nen 1. Beenenue.
1 | ®uzuyeckue OCHOBHI 1 6 14 36 Cobecenosanne | ONK-1 | OIK-1.2
(kommokBuym) | OIIK-3 | OIIK-3.2
MEXaHUKH.
1.1 | Tema 1.1 Kunematuka u 1 4 14 32 | CobecenoBanue,
S o onic 1| o2
PA ' P ’ OIIK-3 | OTIK-3.2
KOHTPOJIbHAS
pabota
1.2 | Tema 1.2 DnemeHTHI 1 2 0 4 koHTposibHast | OIIK-1 | OIIK-1.2
pETATUBUCTCKON MEXaHUKHU pabota OIIK-3 | OIIK-3.2
2 | Pazgen 2. MoJekyJasipHas 1| 8 14 30 OIIK-1 | OIIK-1.2
¢usuka u TepMoAMHAMMKA OIIK-3 | OIIK-3.2
2.1 | Tema 2.1. MonekynsapHo- 1| 4 4 14 | CobecenoBanue,
Km:aemqgcgas; 3Taeoplvm na60§ggosﬂa;1 OIK-1 | OMK-1.2
HACAIIRHOTO T PabOTa, | OIIK-3 | OIIK-3.2
KOHTPOJIbHAS
pabota
2.2 | Tema 2.2. ®usnueckue 1 4 10 16 nmabopaTopHast
OCHOBBI TEPMOJANHAMUKH pabora, OIIK-1 | OIIK-1.2
koHTpodpHas | OIIK-3 | OIIK-3.2
paborta, TecT
HUTOTI'O 1 cemecTp 1| 14 28 66
3 | Pa3ges 3. DiieKTpUYECTBO 2 | 14 28 66 OIIK-1 | OIIK-1.2
H MarHeTHU3M OIIK-3 | OIIK-3.2
3.1 | Tema 3.1. Dnekrpocratuka 21 4 6 10 | CobecenoBanue,
“a6°§gg°£‘*a" OIIK-1 | OIK-1.2
panotd, OIIK-3 | OITK-3.2
KOHTPOJIbHAS
pabora,
2| T2 ot 122 0] 22 ot [oni | o2
P patop OIIK-3 | OITK-3.2
pabora,




KOHTPOJIbHAS
pabora,
3.3 | Tema 3.3. MarauTHoOE HoJIe 4 10 22 | CobecenoBanue,
nmabopaTopHast
pabota, | o | | OMK-1.2
KOMTPOMBHEAT | OIK-3 | OITK-3.2
pabora,
TECTOBBIC
3aJIaHUS
34 gelxe/la 3.(4)1.3 N 4 2 12 C06eeccez([)013agne, OIK-1 | OMK-1.2
JICKTPOMArHUTHOE TIOJI TECTOBBI OIK-3 | OITK-3.2
3aJaHUA
HUTOI'O 2 cemecTp 14 28 66 OIIK-1 | OIIK-1.2
OIIK-3 | OIIK-3.2
4 | Pazgea 4. Koaedanus u 4 6 10 | CobecenoBanue,
BOJIHbBI na6opgT0£Ha${ OIK-1 | OIK-1.2
panota, OIIK-3 | OIIK-3.2
KOHTPOJIbHAS
pabora
5 | Pazgen SbBOJIHOBaSI 8 16 46 OIK-1 | OIK-12
onTHKa. OCHOBEI OITK-3 | OIK-3.2
KBAHTOBOM (PM3UKH
5.1 | Tema 5.1. BosHOBAsS onTHKA. 4 12 20 | CobecemoBanue,
”a6°:gg°pHHe OINK-1 | OIIK-1.2
PavOTEL 1 O[IK-3 | OIK-3.2
KOHTPOJIbHAS
pabora,
5.2 | Tema 5.2. KBanToBas 2 4 16 | CobecenoBanue,
npupoa na6op6aT0pHHe OIK-1 | OMK-1.2
3JIEKTPOMArHUTHOT'O padoTsl, OIK-3 | OMK-3.2
U3TydCHUS. KOHTPOJIbHAS
pabora
5.3 | Tema 5.3. DineMeHTEI 2 0 10 | CobecemoBanue,
KBAaHTOBOM MCXaHHKH. na6op6aTopHHe OIK-1 | OMK-1.2
PaboTEl, OIK-3 | OIK-3.2
KOHTPOJIbHAS
pabora
6 | Pazgen 6. ®u3uka aToma. 2 6 10 | CobGecemoBanue,
DJIeMeHTBI si/IePHOii nabopaTtopHbie
puszukn u pusuku paboThI, OIIK-1 | OIIK-1.2
3JIEMEHTAPHBIX YACTHIIL. koHTposibHast | OIIK-3 | OIIK-3.2
pabora,
pedepar
OIIK-1 | OIIK-1.2
HUTOI'O 3a 3 cemectp: 14 28 66 OIK-3 | OIK-3.2
Hroro 42 84 198
Tabmnuma 5.

CTpyKTypa IUCHIUTUIAHBI IJ1s1 3a09HOH (OpMBI 00yIECHHS




Buasbi yuedHoii pa6orni,

B T.4.
caMoCTOsITe/IbHAsA

padoTa cTyAeHTOB, Yac.

]
o) £,
E > Dopmbl é E E E
s EE| & P - S =
Ne Pazien u Tema 2 S 3 g| E TeKy1ero 23 =8
n/n JHCHHILTHHBI Q = 22 < g < KOHTPOJIs § z 22
= Z gl E5 ycneBaeMocTH 22 g2
2 |22z 3¢ €% | £
= |EEg| g*® =
§E5
q ]
Pa3pnen 1. Beenenue.
1 | ®u3nyecKue OCHOBBI 1] 2 4 60 8g§:; (g)]l‘}ll{(_ _31 22
MeXaHUKH. '
1.1 | Tema 1.1 Kunemaruka u 1 1 4 50 | CobecenoBanue,
TUHAMHUKa MaTepuaibHOU MPAKTUYECKHE
TOYKH M TBEPJOTO Tela. 3a/laHusl, OIK-1 | OMK-1.2
nabopaTopHbIS OITK-3 | OMK-3 2
paboTsl, '
KOHTPOJIbHAS
pabora
1.2 | Tema 1.2 DnemeHTHI 1 1 0 10 koHTposibHast | OIIK-1 | OIIK-1.2
pETMATUBUCTCKON MEXaHUKHU pabota OIIK-3 | OIIK-3.2
2 | Pazgen 2. MoJexkyJsipHas 1|3 6 70 OIIK-1 | OIIK-1.2
¢usuka u TepmMoAMHAMMKA OIIK-3 | OIIK-3.2
2.1 | Tema 2.1. MonekynsapHo- 1 1 2 30 | CobecenoBanue,
KUHETUYECKas TEOPHSI naboparopHast OIK-1 | OMK-1.2
AIeaILHOrO rasa pabora, i i ’
KOHTpObHs OIIK-3 | OIIK-3.2
pabota
2.2 | Tema 2.2. ®usuueckue 1| 2 4 40 | CobecenoBanue,
OCHOBBI TEPMOJUHAMUKHU nabopatopHast OIK-1 | OMK-1.2
pabota, | oryic 3 | OMK-3.2
KOHTPOJIbHAS
pabora
3 | Pa3gea 3. DiieKTpUYECTBO 2 3 6 62 OIIK-1 | OIIK-1.2
U MarHeTHU3M OIIK-3 | OIIK-3.2
3.1 | Tema 3.1. DnekrpocTaTuka 2 1 1 10 | CobecenoBanue,
AABOPATOPHAS | (e 1 | OIIK-1.2
pabota, | oryic 3 | OMK-3.2
KOHTPOJIbHAS
pabora,
3.2 | Tema 3.2. IlocTOSTHHBIN 1 1 2 22 | CobecemoBanue,
INEKTPUUYECKUIN TOK nabopatopHast
pabota, | oy | | OMK-1.2
KOHTPONBHAS | w2 | e 3 5
pabora, '
TECTOBBIE
3a/1aHus
3.3 | Tema 3.3. MarauTHoe 110J1€ 1105 2 22 | Cob6ecenoBannme, | OIIK-1 | OIIK-1.2




nabopatopnas | OIIK-3 | OIIK-3.2
pabora,
KOHTPOJIbHAS
pabora,
TECTOBBIC
3alaHus
3.4 | Tema3.4. 0,5 1 12 | CobecenoBanue,
DJIEKTPOMAarHUTHOE TIOJIC MPaKTHYECKHE | oo 1 | 1K1 .2
SVIHIBL © 1 OIIK-3 | OIK-3.2
TECTOBBIC
3alaHuA
HUTOI'O 3a 1 kypc 8 16 | 192 OIIK-1 | OIIK-1.2
OIIK-3 | OIIK-3.2
4 | Pazgen 4. Koneoanus n 1 1 18 | CobecenoBanue,
BOJIHBI NPaKTUIECKHE
oy | ONK-1 | OTK-1.2
HADOPATOPHAT | OIIK-3 | OITK-3.2
pabota
TECTOBBIC
3alaHusA
5 | Paznen SbBO.JIHOBaH 2,5 6 60 OnK-1 | onx-12
onTHKa. OCHOBEI OIK-3 | OIK-3.2
KBAaHTOBOM (PM3UKHU
5.1 | Tema 5.1. BosiHOBAsT onTHKA 1 5 30 | CobecenoBanue,
nabopaTopHbIe
PaboTeL | oy 1 | OMK-12
FOMTPOTBHAT | OrIK-3 | OIK-3.2
pabora,
TECTOBBIC
3alaHus
5.2 | Tema 5.2. KBanToBas 1 1 20 | CobecemoBanue,
glpzlpoz;a . . na60:ggopﬂme OIK-1 | OMK-1.2
JICKTPOMAarHUTHOT paboTHI, OIK-3 | OIK-3.2
N3JTYyUCHUA. KOHTPOJIbHAsA
pabota
5.3 | Tema 5.3. DiieMeHTBI 0,5 0 10 | CobecenoBanue,
KBAaHTOBOHN MCXaHHUKHU J1a60§)ggopHHe OIIK-1 OIIK-1.2
PavOTEL 1 O[IK-3 | OIK-3.2
KOHTPOJIbHAS
pabota
6 | Pa3nen 6. dusuka aToma. 0,5 1 18 | CobecenoBanue,
DJIeMeHTBI si/IePHOii nabopaTtopHbie
¢uzukn u pusukn paboTsl, OIIK-1 | OIIK-1.2
3JIEMEHTAPHbIX YACTHIL koHTposibHas | OIIK-3 | OIIK-3.2
pabora,
pedepar
OIIK-1 | OIIK-1.2
HUTOI'O 3a 2 kype: 4 8 96 OITK-3 | OIK-3.2
UTOTO 12 24 | 288




4.3. Conepxanme pazoenos/mem TUCUUIIINHBI

Pa3gen 1. Beeaenne. @usnuyecKkue 0OCHOBbI MEXAHUKHU

[Ipeamer dusuku, ero dumocodckas TpakToBka. MeTonasl m3ydeHus ¢uzuku. Kpatkue
UCTOpUYecKHe cBeleHHs. Bcenennas kak ¢usmueckuil oobekT. Knaccuyeckas 1 coBpeMeHHast
¢uzuka. Poib kypca Gu3MKU B CUCTEME MOATOTOBKH HHXKEHEPOB AK0I0roB. CTPyKTypa U 3a1a4u
Kypca puzuku. Opranuszanms yueOHOro npouecca Ha kadeape Gu3nk.

DJIEMEHTBl TEOPUM TOTPEIHOCTeH. Buabl m3MepeHuid (PU3NYECKUX BEIWYUH. THIIBI
norperHocTteid. OCHOBBI 00paObOTKHU pe3yabTaTOB H3MEPEHHIA.

Tema 1.1 KunemaTuka u IHHAMHKA MATePUAJILHOI TOYKH M TBEPAOIO TeJia.
JIBu:KeHHe B HEMHEPUHMAJbHBIX CHCTEMAaX oTCYeTa

Kunemamuka mamepuanvnoii mouku u meepoo2o mena

MexaHnueckoe ABMKEHUE KakK MpocTeimas Gpopma apmwkeHust Matepun. Kune-maruka
HOCTYNATENbHOTO ABMKEHUs. OCHOBHBIE OHATHUS U BEJIMUUHBI KHHEMATUKU: CHCTEMA OTCUETa,
TPAEKTOPHS, IyTh U BEKTOP NEPEMEIIECHHUS, CKOPOCTh U YCKOPEHHE, HOPMAJIBHOE U
TaHNeHIMAJIbHOE YCKOPEHHs. Y paBHEHHUE JBU)KEHUS MaTepuanbHoil Touku. OCHOBHAs 3a1a4da
MEXAHUKH.

Kunemaruka BpamaTeabHOro ABHKEHHS. DJIEMEHTbl KHHEMATUKU TOCTYIa-TEIbHOTO U
BpAaIaTEIbHOTO IBHKEHUS a0COJIFOTHO TBEPJOTO Tela. YTOJI MOBOPOTA. YTIIOBask CKOPOCTH,
yIri10Bo€ yckopeHue. CBsi3b MEX/Y YIVIOBBIMU U TMHEHHBIMU XapaKTEPUCTUKAMU JIBUKEHHUS.

Junamuka mamepuanvHoli mouku u meepoo2o meina

Jlunamuka MatepuaibHoil Touku. [lousTist Maccsl U cuibl. [loHsTHE O QyHIAa-MEHTATBHBIX
B3aUMOJIeUCTBUSIX. 3akOoHbI HptoTOHA. CHUJIBI B MEXAHUKE: CUJIa YIPYTOCTH, CUJIa TPEHUS, CHIIa
rpasutannu. Cuna TskecT U Bec Tena. Mmnynsc. IlocTynarensHoe U BpalaTesIbHOE IBUKEHUS
TBepaoro tesna. MomeHT cuibl. MomeHT nnepiuu u teopema llreitnepa. [lonarue MmomeHnta
MMITyJIbCa MaTepUaIbHOM TOUYKU. [loHsATHE MOMEHTa UMITyJIbCa TBEPAOIO TENA, BPAILlAIOLIErOCs
BOKPYT OCH. BpIpakeHre MOMEHTa NMITYJIbCa BPAIIAKOLIETOCs Tela Yepe3 YIIIOBYI0 CKOPOCTh U
MOMEHT UHEPLIHH.

3akonvl coxpanenus 6 mexamuxe

VYpaBHEHMSI IBHKEHUS IJI CUCTEMBI MATECPUAJIbHBIX TOYEK. Y pPaBHEHUE JBU)KE-HUSA LIEHTPA
Macchl CUCTEMBI. 3aKOH MU3MEHEHMSI U COXPAaHEHUS UMITYJIbCA CUCTEMBI. PeakTUBHOE IBUKEHHE.
YpaBHEHHE OBMKCHMS Tella IIEPEMEHHOM MAacChl. 3aKOHBI M3MEHEHUS M COXPAHCHHS MOMEHTA
UMIyJbCa. 3aKOH COXPaHEHHs MOMEHTa HM-Iyjbca Bpamamoolerocsa Ttena. ['upockor,
TUpOCKOHYecKuit 2P HeKT.

Paborta. MouHocts. Kunetnueckas sueprus. CBsizb MEXIY U3MEHEHHEM KHHETHYECKOMN
sHepruu M paboroil cuibl. KoHcepBaTHBHBIE M HEKOHCEpBaTHBHbIE cuibl. IloTeHIManbHas
JHEprus, ee cBA3b ¢ cuiaoi. CBA3b MEXAy CUJIOW M NOTEHLUalIbHOU 3Heprued. Kunernueckas
JHEPrusl BPAIAIOMIETroCs Tela. 3aKOH M3MEHEHUS U COXPAHEHUsI DHEPIHU.

JlsudiceHue 6 HeUHepYUATbHBIX CUCTeMax omcdema

OGLLIHFI HpI/IHI_II/IH BBCICHUSA CUJT I/IHepLII/II/I B HeI/IHepLII/IaHLHBIe CUCTCMBI OTCUCTA. CI/IJII:I
HWHEPIIMU B CUCTEMAX, JABMKYITUXCS TIPSIMOJIMHEHHO.

Bpamaromuecs cuctemsl orcuera. LlenTpobexxnas cuna nneprnun. Kopruosrcosa cuia
nHepuyu. CHIIbI MHEPUHUH B CUCTEME OTCUETa, CBSA3aHHOMU ¢ 3eMiieid. Cuibl, IEMCTBYIOIINE HA
YacTHUIly BO3/1yXa B aTMoc(epe U Ha YacTUIy BOJIbI B OKEaHE.

Tema 1.2 Jy1eMeHTHI PeJIATHBUCTCKOM MEXaHUKH



WNuepunanpupie cucteMbl oTcyeTa. [IpUHIMI OTHOCHUTENBHOCTH KJIACCHYECKOM (DU3MKH.
[IpeoOpazoBanuss  [ammnes.  [loctynmaTel — cnenuanbHOM ~ TEOPUHM  OTHOCUTEIBHOCTH.
[IpeobpazoBanmst Jlopenna. PenstuBucTtckoe mnpeoOpa3oBaHue BpemeHU. Ilapagokc dacos.
Me3oHHBIl mapanokc. PensTUBHCTCKas TPaKTOBKAa OJHOBPEMEHHOCTH. PensTUBHCTCKOE
npeoOpa3oBaHWE TMPOJOJIBHBIX pa3MepoB. PeNsSTUBUCTCKUN 3aKOH CIIOKEHUS CKOPOCTEH.
PenaruBucTCKuii MHTEPBAJl, €0 UHBAPUAHTHOCTD.

[TonsiTHe Macchl MOKOS, PEIATUBUCTCKON MACCHI, PEISTUBUCTCKOTO MMITyJibca. OCHOBHOM
3aKOH JIMHAMHUKH B PEIITUBUCTCKOM (opme Kak 0000IeHHe pe3ysnbTaToB ombITa. lloHsTHE
pENATUBUCTCKOM TOJHOW SHEPruy, SHEPTUU TOKOS, KUHETUYECKOW »HHepruu. BripakeHus
KMHETUYECKOW AHEPruM [UIsl PENATUBUCTCKMX M MajblX cKopocTed. CBs3b MEXAY IOJTHON
SHEpPrueu, PHEPruel MOKOSd M HMIYJIbCOM Tejla. 3aKOHBI COXPaHEHUs B MEXaHUKE — Kak
OTpaKCHUE CUMMETPUHU ITPOCTPAHCTBA U BPEMEHH.

Pa3nes 2. ModekyasipHas (ctatucTuueckas) GU3NKa M TEPMOANHAMHUKA
Tema 2.1 Moseky/IsipHO-KHHeTHYeCKasl TEOPHS M1eATbHOI0 raza

Mognens uneanbHoro rasza. Cuna W NOTEHIMAIbHAs SHEPrUsl B3aUMOACHCTBHSI MOJEKYJI.
MonexkynspHo-KHHETHYECKasi TPAaKTOBKa TeMIIepaTyphbl U naBieHus raza. OCHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KMHETUUECKON TEOpUHU ra3a. YpaBHEHHME COCTOSIHMS HICAIBHOTO raza U CMecu
ra3os.

Pacnipenenenne monekyn mo Moayiro ckopoctu (pacupeneneHue Maxcpena). OyHKuus
MakcBemia. 3aBUCUMOCTh pacrpeneneHns MakcBeia oT poja raza u temmneparypbl. CpeaHss
apupMeTHUecKas, CpenHsAs KBaJpaTHYHAs M HauOoiee BEpOsITHAs CKOPOCTH MOJEKYIL.
Pacnpenenenne Makcgeuia-bosbiimana.

Pacnipenenenne mMoseKkyn B IoJie BHEIIHEW cuilbl. PacpenenceHne KOHIEHTpauu MOJIEKYI,
IUIOTHOCTH M JaBJEHHsI raza B MOJ€ CUJIbl TSDKECTH MpU TOCTOSHHOM TemrepaType rasa.
Bapomerpuueckas ¢popmyia.

OddexktnBHOE ceueHne MoJekyd. CpenHee YHCIO CTOJIKHOBEHMM W CpeaHSS JJIMHA
cBOOOIHOTO TIpobera MoneKybl. [loHsATHE (hru3nYecKoro Bakyyma.

[Ipoueccrl nepenoca B razax. [Iporecc TemaonpoBoIHOCTH, YpaBHEHHUE TETIONPOBOIHOCTH.
[Iponiecc auddysuu, ypaBuenue nuddy3un. BHyTpeHHee TpeHue (BSI3KOCTb), YpaBHEHHE
BHYTPEHHETO TpeHUs. Berancienns ko3 GUImeHToB TemIonpoBoHOCTH, TU(dy3un U BI3KOCTH
ra3osB, CBsI3b MEXAY K03 uumenramu.

Tema 2.2 @uszuveckne 0CHOBBI TEPMOAMHAMHUKH

BHyTpeHHss sHEprus naealbHOIO Ia3a, €€ 3aBUCUMOCTh OT TEMIIEPATYPHI U UKCia CTENEHEN
cBOOOABI MOJIEKYJ. 3aKOH O PaBHOMEPHOM pPaCHpEeICHUH SHEPTUU IO CTENEHSIM CBOOO/IBI.
TennmoeMKoCTh UeanbHOrO ra3a. YpaBHenue Maiiepa. PaGorta rasa npu u3sMeHeHUH ero oobema.
[1epBbIil 3aKOH TEPMOJAMHAMHUKHU U €r0 IPUMEHEHHE K U30IIPOLIECCAM.

Bropoii 3akon TtepmommHamuku. OOpaTumble M HeoOpaTHMble mpouecchl. Kpyrossie
nporecchl. [{ukn Kapro. Temnossie neuratenu. KosddumueHnT nose3Horo nelcTBUS TEMIOBOM
MamHbl. [lonarue sutanbnuu. [lonstue sHTponuu. CratucTudeckas UHTEPIIPETALUS BTOPOTO
Havasna. CBsA3b MEXIY SHTPOIUEH U TEPMOJAMHAMHUYECKON BEPOATHOCTHIO cocTOAHUA. [Topsanok u
Oecriopsiok B mpupoje. Camoopranusanusi.

PeasbHbIil ra3, ;)KUAKOCTb, TBEPA0E COCTOSIHUE

Mopens peanbHOro rasa. YpasHeHue Ban-nep-Baansca. M3orepmbl Ban-nep-Baanbca.
MertactabuibpHbIe cOCTOSIHUS. BHYTpeHHs1 sHeprus raza Ban-nep-Baanbca.



MonekyJIapHO-KHHETUYECKUE CBOMCTBA KUAKOCTH. [[0BEpXHOCTHOE HATSKEHHUE.

MonekynsipHoe CTpOeHUE TBEPBIX Tell.

MonekynsipHO-KMHETHYECKask KapTUHA MCIApEHUs. 3aBUCUMOCTh YIPYIOCTH HACBIILIEHUS OT
temriepatypbl. Ilonsitue o d¢opmyne Krnaysuyca-Knanedipona. 3aBUCUMOCTh YIPYTOCTH
HACBILIEHHS OT KPUBU3HBI UCHAPSIONIEN OBEPXHOCTH. 3aBUCUMOCTh YIPYIOCTH HACBIIIEHUS OT
KOHIIeHTpauuu pacTtBopa. [loHsTHE O Temmeparypax KOHJEHCAIMH: TOYKE pPOCHL, TOYKE
KOHJICHCAIIUHU, TEMIIEpaType CMOYEHHOTO TEPMOMETpa. Y paBHEHHUE TEIUIOBOTO OanaHca.

PaBHOBecue Mexay TBEpIOW M ra3000pa3HOM, MEXIY TBEPAOH M KUAKOH dazamu. OO1mas
nuarpaMma (pasoBoro paBHOBECHSI.

Pa3nen 3. DjeKTpu4ecTBO U MATHETH3M.

Tema 3.1 DaexkTpocraTuka

DJIEKTpUUYECKUN 3apsil. 3aKOH COXPAHEHUS M WHBAPHAHTHOCTU SJIEKTPUYECKOrO 3apsija.
KBanrtoBanue 3apspa. 3akoH Kynona. Ilpupona snextpuueckoro mnoss. HanpsbkeHHOCTB
anekTpudeckoro mosst. [IpuHmun cyneprno3uiiuu nonei. ['padudeckoe M300pakeHHUE IOJCH.
[lotok HampspkeHHocTH, Teopema Octporpaackoro-I'aycca. OnexkTpocTaTHdecKue OIS
3apsKEHHBIX Tell: 0ECKOHEUHO MPOTSHKEHHOH IIOCKOCTH, MIOCKOT0 KOH/IEHCATOpa, PABHOMEPHO
3apsHDKEHHOT0 MO0 00BeMy Iapa, IMJIMHAPHUYECKOro KoHAeHcaTopa. LIupkymsmus BekTopa
HANpPsDKEHHOCTH  JIEKTpocTaThdyeckoro moiisg. PaGoTa cui  leKTpUYecKoro Imoiisg IO
nepeMenieHu0  3apsaga. IloTeHuman, pa3sHOCTh  MOTEHUHUAIOB.  ODKBUIIOTEHLIHMAJIbHBIC
noBepxHOCTU. CBSA3b HANPSKEHHOCTH U MOTEHIIMANIA.

[IpoBogHukn B anekTpudyeckoMm nosie. PacrpeneneHue 3apsaoB Ha IHPOBOIAHHMKAX.
DJIEKTPUYECKOE TOJIE BHYTPH MPOBOJAHMKA. IJEKTPOCTATHUYECKAS 3alIUTA. DJEKTPUYECKas
emkocth. Konnencaropsl. CoeliHEHHE KOHCHCATOPOB B O6aTapeu.

DneKTpuuecKkoe MoJjie BHYTpU IudeKkTpuka. [lonspuszanusi AUSIEKTPUKOB M €€ THIIBL.
Bektop  nonspuzaumu.  JludnexTpuueckas ~— BOCHPUMMYMBOCTH M JAMAJIEKTPUUYECKAs
npoHUIaeMocTh  cpefpl. CBsi3aHHBIE 3apsAbl  Ha TpaHUIAX — JUAJIeKTpuKa. Bekrtop
NIEKTpUYECKOro cMelleHusl. CEerHeTOdNEKTPUKU. OHEPrusl 3apsDKEHHOTO IMPOBOJHUKA U
KOHJIEHCATOpa. DHEPrusl 3JIEKTPUUECKOrO M0Jisd, 00beMHasl INTIOTHOCTh SHEPTUU.

Tema 3.2 IlocTOAHHBIN TOK

Teopuss [pyne-JlopeHua (kmaccudyeckas Teopus NPOBOAUMOCTH METALUIOB). Bekrop
MIOTHOCTH TOKa. 3akoHbl Oma u J[xkoyns-JIeHma B naTerpanbHoi u auddepeHnnansaon hopme.
3akoH Bunemana-®panna. 3aTpyJHEHMsI KJIAaCCHUECKONM TEOPHUM IPOBOJMMOCTH. 3aKOHBI
Kupxroda.

Tema 3.3 MarautHoe noJie

BexTop MarHMTHON MHAYKIMU U BEKTOP HANPSKEHHOCTH MarHUTHOTO Iojs. 3akoH buo-
Capapa-Jlamnaca. IlpuHUMD Cyneprno3WlIMM MarHUTHBIX TOJed. MarHuTHoe moJie 3JeMeHTa
MPOBOJIHUKA C TOKOM, IPSIMOTO TOKa, KPYrOBOTO TOKa. BuxpeBol xapakTtep MarHUTHOTO MOJIA.
3aKOH MOJIHOTO TOKa. MarHuTHOE MoJie COJICHOUAAa U TOPOU/IA.

CuiioBoe JeicTBME MArHUTHOTO TMOJsE HA 3apsabl U MPOBOJHUKUA C TOKOM.
B3aumopeiictBue TokoB. MarnuTHbIi moToK. KOHTyp ¢ TOkOM B MarHMTHOM moje. PaGora
NepeMEeNIeHs] MTPOBOJIHUKA C TOKOM U KOHTYypa B MarHUTHOM MoJje. J[BH>KeHHE 3apsKEHHBIX
yacTuIll B MarHuTHOM mojie 3emun. [lomspueie cusiaus. ddext Xomra. MarHuTHBIE CBOWCTBA
BellleCTBa. MAarHUTHBII MOMEHT 3JIEKTPOHOB M aTOMOB. THIIBI MArHETUKOB. HaMarHn4eHHOCTb.
MaruutHoe mnosie B BemectBe. dDeppoMarHeTMKHM W WX CBoOMCTBa. JloMeHbl. MarHUTHBIN
TUCTEPE3UC.

Tema 3.4 DileKTpOMaraHuTHoe 10JIe



SIBieHME DIIEKTPOMATHUTHOW MHAYKLIMHU. 3aKOH JIEKTpoMarHuTHoW muaykunn dapanes.
Buxpesbie Toku. CaMouHaykiua. MHIyKTUBHOCTb. DHEPTHS U TJIOTHOCTh SHEPTUH MarHUTHOTO
HOJIS.

OcHOBBI Teopun MakcBesuia i 3JEKTPOMArHUTHOTO MoJs. BuxpeBoe 3ieKTpuyeckoe
nose. Tox cmemenusa. Ilomnas cucrema ypaBHeHM MakcBeiula B HUHTErPAIBHOM H
nudepeHnrabHoN (hopmax. DIEKTPOMArHUTHOE TIOJIE.

Paznen 4. Mexann4yeckue M 3J1€KTPOMATHUTHbIE KOJIeOAHUS M BOJIHbBI

Tema 4.1 . Mexann4veckue 1 3JIeKTPOMATHUTHbIE KOJIeOAHUS

[lonatuss o xoneGaTeNpHBIX TMpoleccax. MexaHMYecKHe M 3JIEKTPUYECKUue KOoJieOaHus.
['apMonnueckne KkonebaHuss W WX xapakrepuctuku. JluddepeHnuansHoe ypaBHEHUE
rapMOHUYECKUX Koyiebanuil. ['apMOHMYECKHE OCHWIUIATOPBI: MAasTHUKH, KOJIeOATEeIbHBIN
KOHTYp. CKOpPOCTh M YCKOpEHHE TapMOHHUYECKOTO OCHWJUIATOpA. DHEPTUs TapMOHUYECKHX
KosieOaHui.

CrnoxxeHue rapMOHHYECKHX KoJieOaHUIl OAMHAKOBOIO HampaBieHHUs. MeToJ BEKTOPHBIX
nuarpamm. buenus. CnoxeHue B3aMMHO NMEPIEHIUKYIISPHBIX Kosebanuil. uryps Jluccaxy.

3aryxatomue konebanus. [luddepeHnnanbapie ypaBHEHUS KOJICOaHUHN TTPU HAJTMYUU CHJTBI
TPEeHusi, OMHYEecKoro comnpotusieHus. Koaddumument 3aTyxanusi, JorapupMHUECKHUI
JIeKpeMeHT. BriHyxneHHble Konebanus. [(uddepennmanbHoe ypaBHEHHE KoOJIeOaHUM TIPH
HaJIM4MM BBIHYXAAOUIEH cuibl. Pe3oHaHc.

Ilepemennbiii Tok. 3akoH OMa mig 1enu NEepeMEeHHOro Toka. CoNmpoTHBIICHUE IENU
IIEPEMEHHOT0 TOKa. MOIIHOCTh B IIENM NEPEMEHHOTO TOKa. BEKTOpHBIE nuMarpaMMbl TOKa U
HanpspkeHUuH. Pe30HaHC TOKOB M HaNPSKCHUH.

Tema 4.2 Ynpyrue u 3JIeKTpOMarHuTHbIE BOJIHBI

[ToHsiTE BOJTHOBBIX ITPOLIECCOB. BOJIHBI B yIipyroii cpene. Y paBHEHHE TUIOCKON BOJIHBI U €€
XapaKTEpUCTUKU: JUIMHA BOJIHBI, BOJHOBOM BEKTOp, CKOPOCTh. BoHOBOE ypaBHeHue. DHeprus
ynpyroit BoJHbI. [IIOTHOCTh MOTOKA SHEPTHH BOJIHBI (BEKTOP YMOBa). IHTEHCUBHOCTH BOJIHBI.

AxycTtudeckre (3ByKOBBIE) BOJHBI. XapaKTEPUCTUKU 3BYKOBBIX BOJH. Dddexr omrepa.
Cnoxenue ynpyrux BoiH. MaTepdepennms BoH. CTosune BOTHBI.

DNeKTpOMarHUTHbIE BOJHBI. BOIHOBOE ypaBHEHHE 3JIEKTPOMarHUTHOM BousiHBIL. Ilnockas
3JIEKTPOMAarHUTHAsl BOJHA, €€ CBoWcTBa. M3iydeHue W pacnpoCTpaHEHHE 3JIEKTPOMATHUTHBIX
BOJIH. DHEpPrusl 3J€KTPOMarHUTHbIX BoJIH. Bekrop IloiiHTmHra. Ilkanma smeKTpoMarHUTHBIX
BoJTH. Dddext Jlommepa s 2IeKTpOMarHuTHEIX BOJTH. KpacHoe cMmemienue.

Paszgea S. BoainoBasi onTtuka. OCHOBBI KBAaHTOBOM (PU3UKH.

TemaS.1 BosiHoBasi onTHKA

Wutepdepennus cera. KorepeHTHOCTh cBETOBBIX BOJIH. PasHocTh Xoma. PasHocTh (das.
OnpIT MONMy4eHHUs KOTEPEHTHBIX CBETOBBIX My4YKOB. MHTepdepeHLrs cBeTa B TOHKHUX IUJICHKaX.
Knun. Konbua HetoTona.

Hudpakuus ceera. [Ipunmun [Moiirenca-Openens. Meton 3o Openens. Judpaknus Ha
onHoi menu. udpakuuonnas pemerka. Pa3pemaromas cnocoOHOCTh ONTHYECKUX MPUOOPOB.
HMudpakmus Ha o0beMHO# pemetke (popmyna Byneda-bperros).

ITonsapusanusa ceera. EcrtectBeHHbil cBeT. IlomspusoBanubiii cser. [lomspusanusa npu
oTpakeHuHu. 3akoH bproctepa. SIBieHne ABOMHOIO JydenpeaomieHus. 3akon Masntoca.

Hucnepcus ceera. HopmasibHas 1 aHOMaJIbHAsI TUCIIEPCUSL.

[Tornomenue cBera. 3akon byrepa-Jlambepra-beepa. Paccesinue cBera.

Meton mnonydeHus OOBEMHOTO H300paKEHUS IPEIMETOB, OCHOBAHHBIM Ha SBICHUU
uHTepdepeHiuu u audpaxkuuu ceeta. ['omorpadus.



Tema 5.2. KBanToBasi npUpoa 3JIEKTPOMATHUTHOTO HU3JIy4YeHM .

Tennosoe uznyyenue
TennoBoe u3nyueHue, ero xapakTepucTuku. 3akoH Kupxroga. AGCOIIOTHO «UepHOE» TETO.
3aKOHBI TEIUIOBOTO MU3TyUYEeHUS a0COTIOTHO «4epHOTro» Tena. 3akoH Ctedana-bonbiimana. 3akoH
CHeKTpanbHOro cMemenus Buna. Y @-katactpoda. KBanroBanue uznyuenus. opmyna [lnanka.

Keanmosas npupooa 31eKkmpomacHumno20 u3ny4eHusl
KBanToBass mpupoma cBera. ODHeprusi, macca, umnyiabc (orona. JlaBieHue cBeTa.
®dorosnekrpuueckuii 3¢ddekr, ero 3akonsl. ekt Komnrona. KopmyckynspHO-BOIHOBOU
JyaJIu3M 3JIEKTPOMArHUTHOI'O U3Ty4EHHUs.
OnTHyeckre KBaHTOBBIE T€HEPATOPHI (JIa3ephl).

Tema 5.3 Dj1eMeHTHI KBAHTOBOH MEXaHUKH.

KopnyckynspHo-BoinHOBON Iyanu3M martepud. Bosnbl ae bpoiinsg. DxcnepuMeHTanbHOE
MOATBEPKJICHNE BOJTHOBOW MPHUPOJBLI 3eKTpoHOB. OmbiThl JleBucona u Jlxepmepa. Dddekr
Basunosa-Yepenkosa.

CootHomienne HeompenenaeHHocTer  ['eiizeHOepra st  KOOpAMHAT W WMITYJIbCA.
CooTHoLIEHNE HEONIPEAEIEHHOCTEN AJIs SHEPTUU U BPEMEHH.

VYpaBuenue Illpeaunrepa. J[Bmwkenune cBOOOMHON yacTullbl. BonmHoBas ¢GyHKIMS W ee
¢usuueckuit cMpica. YacTtuia B MpsSMOYTOJIbHOM MOTEHIMAIBHON siMe (OJHOMEpHBIN CIydvaii).
KBaHTOBBIN rapMOHUYECKUT OCIIILIATOP. TyHHEIbHBIN (D PEKT.

Pa3znes 6. ®usuka atoma. JjaeMeHTHI AIepHOIl QU3MKU U
(pu3nku 3j1IeMeHTAPHBIX YaCTHIL

Tema 6.1 ®usnka aroma.
[Toctynatel Bopa. DkcnepuMEHTAIbHOE MOJITBEPKICHUE MMCKPETHOCTH SHEPreTUYECKUX
ypoBHell. OnbiT ®panka u I'epua. Monens aroma Bogoposa o bopy.

Ctpoenune aroma. KBaHTOBO-ME€XaHMYECKOE OINHCaHWE aTomMa Bojaopoaa. KBaHTOBbIE
ymcya. CnuH 21ekTpoHa. [IpocTpaHcTBEHHOE pacnpeieNeHUe JIEKTPOHHOM IJIOTHOCTH B aTOME
BOZIOPO/IA B PA3JIMYHBIX COCTOSIHUAX. DHEPTETUUECKHUI U ONITUYECKUM CIIEKTPBI aTOMa BOJIOPOJIA.

MHorosnekTpoHHblid atoM. D¢ ekt 3eemana. 3anojHEHHE SIEKTPOHHBIX OOOJOYEK.
[Tpunatun [Taymu. KBaHTOBO-MeXaHHUEeCKO€ 000CHOBAHHE TIEPUOJUIHOCTH XUMUYECKUX CBONCTB
251eMeHTOB. PeHTreHOBCKOE u3inyueHne. MoJIeKyIIIpHbIE CIIEKTPBL.

Tema 6.2 DiiemeHTHI siiepHOH GU3NKHN U PU3MKH dJIeMEHTAPHBIX YaCTHII.

Cocras snpa. EcTrecTBeHHast pajioakTUBHOCT. DHeprus cBs3u. Jledekr maccol. KanenbHas
MoJieJb siipa. 3aKOH paJloaKTUBHOIO CMEIIEHUs. 3aKOH paiu0aKTUBHOTO pacnaaa. O0bsicHeHne
OL-M3JIy4€HHUs, Y-u3iydeHus. [lone spepHpIX cuil.

Peakuuu npeBpanieHus HykJIOHOB. OTKpbITHE TpOoTOHA. OTKphITHE HEUTpOHA. OTKpBHITHE
HelTpuHO. OOBsICHEHHE 3-U3TydSHUS.

SnepHble peakuuu cuHTE3a. SnepHsle peakuuu neneHus. Llennas peakuus qejaeHus ypaHa.

OneMeHTapHble YacTuilbl. Ux kiaccudukanus. Buasl B3auMOACHCTBUSA 3JIEMEHTAPHBIX
yactull. Kocmuueckue ayun. Me3onsl. YacTuisl U antTuyactuisl. O0pa3zoBaHue U yHUUTOKEHHUE
3JIEKTPOHHO-TTO3UTPOHHBIX Nap. KBapku u rrooHs.L.



4.4. Conepxanne 3aHATHH CEMHHAPCKOI0 THIA

Tabnmna 6.

Coneprxanue 1a00paTOPHBIX 3aHATHN 1J1s1 O4HOI (POpMBI 00yUeHUs

B Tom uncie

Ne TemblI . 4acoB
TemaTnka NpaKTHYECKUX 3aHATHH Bcero yacos .
AUCHUILTUHBI NPaKTHYeCKO
NMOATr0TOBKH
1 Brenenue B TEOPHUIO MOTPEITHOCTEH. 2 2
[TorpemrHoCTH B IPSIMBIX U3MEPEHHUSIX.
1 [TorpemHOCTH B  KOCBEHHBIX HW3MEPEHUSX. 2 2
I'paduueckuii ananu3 JaHHBIX.
1 OOpaboTka pe3yNnbTaTOB TPH HM3MEPEHUSIX 2 2
(UBUYECKUX BEITMYHH.
) OmpeneneHne MOMEHTa HWHEPLUU  KOJbIla 2 2
METOJIOM CpaBHEHUS KPYTUIBHBIX KOJICOaHUH.
) OmpeneneHre MOMEHTa UHEPITUU (HU3HIECKOTO 2 2
MasATHHKA U IIpoBepka Teopemsl LlTeitnepa.
Omnpenenenne kodpduimeHta >XECTKOCTH U 2 2
2 monynss  FOnwra  metomoM  IPYKMHHOTO
MasiTHUKA.
) Hccnenosanue nporecca coyaapeHus: yupyrux 2 2
TeNl.
3 Ornpenenenue YHUBEPCAIbHON ra3oBoOM 2 2
MOCTOSIHHOM METO/I0M 3JIEKTPOJIN3a.
3 OmpenenieHne CKOPOCTH 3BYKa B BO3JyXe 2 2
PE30HAHCHBIM METOOM.
OnpeneneHre  OTHOIICHUS — TEIUIOEMKOCTH 2 2
3 BO3[yXa IpU IOCTOSHHOM [aBIEHUM K €ro
TEIIOEMKOCTH MPU MOCTOSTHHOM 00BeMe.
Onpenenenue KodpdunmeHTa 2 2
3 TEIUIONPOBOIHOCTH BO3IyXa METOJIOM
HarpeTou HUTH.
Onpenenenue Kod(pUIMEHTA BA3KOCTH U 2 2
3 IaMeTpa MOJIEKYNbl BO3AyXa KamWUISPHBIM
METOJIOM.
3 Ompenenenne kKod(duimeHTa BAZKOCTH H 2 2
IaMeTpa MOJIEKYJIbI rasa.
3 Ornpenenenue Kod(puImeHTa BSI3KOCTHU 2 2
JKUOKOCTH MeTonoM CToKca.
3 OmnpeneneHue  TEIIOTHI  MapooOpa30BaHUs 2 2
BOJIBI.
3 Ompenenenne  kod(pduimeHTa  B3aUMHOM 2 2
Qg dy3un Bo3ayXxa U BOASHOTO Mapa.
Omnpenenenne kod(durmenta 2 2
3 TEIJIONPOBOJHOCTH TBEPABIX TEI C Malloi

TCIIIOIIPOBOAHOCTBIO.




N3mepenune kodpduireHta MOBEPXHOCTHOTO 2 2

3 HATSOKEHWsT BOABI U OMNpENeNieHHEe  ero
TEMIIEPAaTypPHOU 3aBUCUMOCTH.

3 OnpeneneHne «TOYKH pOCh» MPH PA3TUIHON 2 2
a0CONIOTHON BIAXKHOCTH

3 Onpenenenre TEIUIOTHI UCIAPEHUS KUIKOCTU 2 2
0 JTaBJICHHUIO HACHIIICHHBIX MTapOB

3 Onpenenenre TEIIOEMKOCTH TBEPAOIO Tella 2 2

3 OrnpezenieHre TEII0OEMKOCTH T'a3a METOI0M 2 2
MIPOTOYHOTO HAarpeBa

3 Omnpenenenue nokaszaremst aauadaTsl IpU 2 2
an1abaTUYeCKOM PACIIMPEHUH ra3a

3 Omnpenenenue mokas3aTes aauadaThl Mo 2 2
CKOPOCTHU 3BYKa B BO3/IyX€

3 Onpenenenye TEIIONPOBOIHOCTH ra30B 2 2
METOJ0OM HAarpeTol HUTH

3 Ornpezenenne TEIONPOBOJHOCTH TBEPIOTO 2 2
Tena

4 N3ydenue uenei nEpeMEeHHOro TOKa. 2 2

4 HccnenoBanue GpeppoMarHeTHKOB. 2 2

4 N3ydenue paspsana KoHAEHCATOPA. 2 2

4 OnpeneneHue yaenbHOTO 3apsa 3JIEKTPOHA 2 2
METOJI0M MarHeTpoHa.

4 OKCIepUMEHTalIbHas ~ TPOBEpPKa  3aKOHOB 2 2
Kupxroda.

4 N3ydenune uenu noCTOSTHHOTO TOKA. 2 2

4 Uccnenoanue tepmucropa. 2 2

4 Uccnenosanue MOJTYNPOBOTHUKOBOTO 2 2
BBITIPSIMUTEIS

4 OnpeneneHre >JIEMEHTOB MarHUTHOTO TOJS 2 2
3emutu.

4 OrnpezenieHne ropu30HTAIBHOM COCTaBIISIONICH 2 2
MarHUTHOTO TIOJISt 3€MJIH.

5 OmnpeneneHne OTHOIIEHHS Cp/Cy UL BO3LyXa C 2 2
MIOMOIIIBIO SIBJIEHUS 3BYKOBOTO PE30HAHCA.
Onpenenenne  mokazarens — NPEJIOMIICHHS 2 2

6 KHUJAKOCTH C  TIOMOIIBIO  JabOpaTOpHOTO
uHTEpPepomeTpa.

6 Onpenenenne paauyca KpPUBU3HBI JIMH3BI C 2 2
noMouplo kKoJerr HerotoHa.

6 3aBHCUMOCTb MoKazaTesst MIPETOMIICHUS 2 2
BO3/lyXa OT JAaBJICHUSI.

6 Omnpenenenue cTeneHy YepHOTH Bosib(hpama Ha 2 2
ocHoBe 3akoHa Credana-bonplMana.

6 OmpeneneHde  KOHIEHTpAIlMM  caxapa C 2 2

MOMOIIIBIO CaXapuMeTpa.




6 3axoH bprocrepa u 3akoH Mantoca. 2 2
6 MaruutHoe BpalllcHUE IJIOCKOCTH 2 2

noJsipuzanuu ceera (3¢ dexr Dapanes).

DOTOKOTOPUMETPUUECKOE OnpeAcIIcHue 2 2
6 KOHIIEHTPALIUK MPUMECEN TSIHKEIBIX METAIJIOB

B BOJIC.
6 Uccnenosanue CIIEKTpaJIbHON 2 2

9yBCTBUTEIHHOCTU (DOTOCOPOTHUBIICHHUSI.

Ornpenenenue SHEPTUH Y—KBaHTa 2 2
7 PaIMOAKTUBHOTO W3JyYEHHUS H30TOMa IIe3Us-

137.

Ornpenenenue SHEPTUH Y—KBaHTa 2 2
7 PaIuOaKTHBHOTO W3ITYICHUS H30TOIa

K00anpTa-60.

5. IlepeueHb Yy4eOHO-METOAMYECKOr0 oOecrmeYeHHs] CaAMOCTOATEIbHON PadoThl
o0yyarommxcsi o JMCUHUIJIMHE

CamocrosiTenpHass padoTa CTYIEHTOB SIBJISIETCSI COCTAaBHOW YacThIO YYeOHOW pabOTHI U
HMCCT ICJBIO 3aKpPCIJICHUC U yI‘JIYGHCHI/ISI MOJTYYCHHBIX 3HAHUU " HAaBBIKOB, IIOMCK H
NpUOOpeTEeHUE HOBBIX 3HAHMM, a TaKXKe BBINOJHEHHWE Y4YeOHBIX 3aJaHUN, MOJITOTOBKY K
MPEJICTOSIIIUM 3aHATUSAM, YK3aMEHAM.

CamocrosarenbHass ~ paboTa  mpeaycMaTpuBaeT, Kak  IPaBHJIO,  BBIIIOJHEHUE
BBIYMCIIUTEIBHBIX PadoT, rpaduyecKux 3aJaHui K JIabOpaTOpHBIM paboTaM, MOJATOTOBKY K
NPaKTUYECKUX 3a/1aHUH, KOHTPOJIBHBIX PaloT.

PaGorta ¢ nutepaTypoil mpeaycMaTpUBaeT CaMOCTOSATENbHOE M3y4eHHE TEOPETHUYECKOrO
MaTepuaia, pa3paboTky pedepaTroB U APYyruX TBOPUECKUX 3aTaHHIA.

[Ipu camocrosiTensHOl paboTe Haa paszneinamMd AUCHUIUIMHBI, MPH  BBIMOJIHEHUU
MPAKTUYECKUX PabOT, MPH MOATOTOBKE K TECTaM, OMPOCAM U K MPOMEKYTOYHOMY KOHTPOIIIO
CTYIEHT JIOJDKEH M3YyYUTh COOTBETCTBYIOIIME pa3lelbl OCHOBHOM M BCHOMOTaTeIbHON
JIATCPATYPHI IO AUCHUIIJIMHE, a TAKIKC UCIIOJIb30BATh YKA3aHHLIC B IICPCUYHC HHTCPHCT-PCCYPCHI.

B mpomecce camoctosTenbHONW yueOHOW AESITENBHOCTH (HOPMHUPYIOTCS  YMEHUS:
AHAJIM3UPOBATE CBOU TTIO3HABATCJIIBHBIC BO3MOKHOCTU U IUIAHUPOBATH CBOIO IMMO3HABATCIIBHYIO
NEeSTeNIbHOCTh; paboTaTh C HCTOYHUKAMU HHGPOpMAIUU: TEKCTaMH, TaOIuIlaMHu, CXeMaMu;
aHAJTM3UPOBATh MOJNYYCHHYIO Y4eOHYI0 HH(OpMaIMio, AeiaTh BBIBOJABI; aHAIW3HPOBATH H
KOHTPOJIMPOBAaTh CBOU Yy4eOHBIE JEHCTBUS; CaMOCTOSTEIbHO KOHTPOJIUPOBATH MOJyYEHHBIE
3HaHUA.

6. OneHoOYHBIE CPeACTBA IJIsl TEKYLIero KOHTPOJISl yCIeBaeMOCTH U MPOMeKYTOYHOM
aTTeCTAllMU N0 UTOraM OCBOCHUS JMCHUIIMHBI

VYuyer ycneBaeMoCTH OOydYaromierocsi 1Mo JUCHHUILUIMHE ocymiecTBiasercs mo 100-6amipHOM
HIKaJIE.

MakcumanbHOE KOJMYECTBO OAJIIOB MO JUCIUILINHE 32 oauH cemectp — 100:

- MAKCHUMAJIBbHOC KOJIMYECTBO 6aJIJIOB 3a BBIIIOJIHCHUEC BCEX BUI0B TCKYIJ_IGI‘O KOHTpOJISI - 60,

- MAaKCUMAJIBHOE KOJIMYECTBO 0aJlIOB 3a MOCEIIEHUE JIEKIIMOHHBIX 3aHaTui - 10;

- MaKCHMAaJIbHOE KOJIMYECTBO OAJUIOB 32 MPOXOXKIACHHUE MTPOMEKYTOUHOM arrectanuu - 30;

6.1. Texymuii KOHTPOJIb




Tumnossie 3alaHuA, MCTOAWKA BBIMMOJIHCHUS U KPUTCPUH OLICHUBAHUS TCKYIICTO KOHTPOJIA

Mo pasaenamM JTUCHUIUIMHBI TpeAcTaBieHbl B DoOHIE OIEHOYHBIX CPEACTB 10 JIaHHOU
MUCIAIIINHE,

6.2. IlpomesxkyTouHas aTTECTALMSA
st ounoii popmbl 00yUeHHs1
@dopma NpOMEXKYTOUHOM arTecTaluy IO JUCLUIUIMHE — JK3aMeH mociae 1, 2 u 3-ro

ceMecCTpOB.

N —

o

O 00 3 O\ D

10.
11.
12.
13.
14.
15.

16.

17.
18.
19.
20.

21.
22.

23

30.

st 3a09HO# popMbI 00yUeHns
dopma TPOMEKYTOUHOU ATTECTALMU MO TUCIUIUIMHE — JK3aMeH nmocJe 1, u 2-ro roaa.

dopma npoBeieHNs IK3aMeHa: YCMHO no dunemam
Ilepeyennb npuMepHBIX BONPOCOB /ISl MOATOTOBKH K 3Kk3aMeHy (1 cemecTtp):
OIIK-1, OIIK-3

. IlyTb, nepemenieHue, CKOPOCTh, yCKOPEHHE MAaTEPUAIBHOM TOUKH.
. TanrennuanpHOe, HOPMAJIBLHOE U TMOJHOE YCKOPEHHE MPU KPUBOJUHEHMHOM JBUKEHHH, HX

B3aMMOCBS3b.

VYrinoBoe mnepeMerieHue, YrioBas CKOPOCTb, YIJIOBOE€ YCKOPEHHE IpU BpalaTeIbHOM
JBUKEHUU TBEPJOTO TeJa.

CBsi3p MEXIy BEIMYMHAMHU, XapaKTepU3YIOUIMMHU TIOCTYMATeJIbHOE M BpallaTelbHOE
JBIKEHUE. XapaKTePUCTUKU PABHOMEPHOIO BPAILICHUS.

. Ilonsitue cuiibl U Maccwl. 3akoHbl HproTOHA.

. 3aKOH BceMUpHOTO TsAroteHus. Cuia TsHKeCTH U BeC Tea.

. Cuna ynpyroctu. 3akoH ['yka. Cusbl TpeHUs.

. MOMEHT CHUJIBL.

. MOMEHT WHepuMH MAaTepHAIbHON TOYKM U TBEPAOTO Teila. MOMEHT HHEpPLMH CTEpPXKHS,

KOJIbLIa, TMCKa, wapa. Teopema Llreitnepa.
OCHOBHOE ypaBHEHHME TMHAMUKH BPAIATEIbHOTO IBHXKEHUS.
MoMeHT uMIrynsca.
PaGoTa u sneprus. Pabota KOHCEpBaTUBHOM CHIIBI. MOIITHOCTD.
Kunetnueckas sneprus. Kunernueckas sHEprusi BpalllaTeIbHOTO ABHKEHUS.
[ToTreHManbHas SHEPrUst U €€ BA3b C KOHCEPBATUBHOMN CHJIOMN.

[TorennuanpHast SHEPrHsi Telda B IOJIE CHIIBI TSKECTH, Ae(HOPMUPOBAHHON MNPYKUHBI.
[ToreHmanbHas KpuBasi.

3akoH coxpaHeHHus 3Hepruu. [IpeBpaimieHue mexanuuyeckoil 3Hepruu. LleHTp Macc, 3akoH
JIBUYKEHHUS LICHTPa Macc.
Nmnynbe Tena. 3aKOH U3MEHEHNUS U COXPAHEHUs UMITYJIbCca. YIIPYIHil U HEYNIpyTruil yaapsbl.
3aKOH U3MEHEHMS U COXPAaHEHUSI MOMEHTA UMITYJIbCA.
I'mpockomn, rupockonuueckuit 3 dexr.

[IpoctpancTBO W BpeMs B Kiaccuueckod mexanumke. [IpeoOpazoBanust [ammies. 3akoH
cioxeHus ckopoctedt. [Ipunnun orHocuTensHocTH [Manuiies.
[TocTynatel cienuanbHOM TeOpuH oTHOCUTENbHOCTH. [IpeoOpazoBanus JlopeHria.
[IpeobpazoBanus Jloperna. OTHOCUTENFHOCT OJTHOBPEMEHHOCTH COOBITHH.

. [IpeobpazoBanus Jlopenma. OTHOCUTEIBHOCTD JUIMTEILHOCTH coObITHI. [lapamokc Me30Ha.
24,
25.
26.
27.
28.
29.

[IpeobpazoBanus Jlopenna. I3MeHeHHe UTMHEI T B pa3HBIX CHCTEMaX OTCUETa.
[IpeoOpazoBanust JIopeHIa ¥ peISITUBUCTCKUIN 3aKOH CIIOKCHHS CKOPOCTEH.
WNHTepBan Mex1y COOBITHSIMHU.
OCHOBHOM 3aKOH PEISTUBUCTCKON JUHAMUKH.
Kuneruueckast sHeprust B pelsiTUBUCTCKON MEXaHHKE.

DHeprusi MOKOSl. 3aKOH B3aMMOCBSI3M Macchl W dSHepruu. CBA3b MEXKIY SHEprueu u
UMITYJIbCOM, UMITYJIbCOM M KHHETHYECKOU SHEPTUEH B PEIATUBUCTCKON MEXAHUKE.
Cuctemsl MHOTHX yacTull. CoctosiHue cucteMsl. [TapaMeTprl cocTOsHUS.



31. UneanbHblii ra3. YpaBHEHUE COCTOSIHUS UACAIBHOTO ra3a.

32. OCHOBHOE ypaBHEHHUE MOJICKYJISIPHO-KUHETUYECKOW TEOPUU UICATBHOTO Ta3a.

33. Yucno crenenelr cBOOOIbI MOJIEKYJIbI. Pacripenenenus 3Hepruu 1o CTerneHsM CBOOOIBI.

34. Pactipenenenue MOJIEKys B MOTeHIMaIbHOM nojie Pacnipeaenenue bonpimana.

35. PacrnipezenieHre ra3oBbIX MOJIEKYJ IO CKOPOCTSM (pactipeaeneniue Makceiia).

36. CpengHee 9nCiIO CTOTKHOBEHHM M CPEHSS JTMHA CBOOOHOTO MPOoOeTra MOJICKYII.

37. TennomnpoBoaHocTh. YpaBHeHue ®@ypbe. Koadpuiment TenaonpoBogHOCTH.

38. BHyTpeHnHee TpeHue (BSI3KocTh) ra3oB. YpaBHeHue Herotona. Koaddumment Bsaskoctu.

39. Auddyszus. Ypasanenune Ouka. Koapduuument quddyzun.

40. BayTpeHnHsst sHeprus uacabHOro raza. Yucio creneHei CBo060 bl MOJIEKYIIHI.

41. PabGora B TepmoanHaMuke. TernoemMKocTs.

42. TlepBblii 3aKOH TEPMOJAMHAMUKH W €r0 TMPUMEHEHHE MJII H30XOPHOTO M H300apHOTO

IIPOLIECCOB B ra3ax. Y HUBepcaibHas ra3oBas II0CTOsIHHasA. Y paBHeHHue Maiiepa.

43. IlepBbIii 3aKOH TEPMOJWHAMHUKH U €T0 MPUMEHEHHWE JUIsl M30TEPMHUYECKOTO M aanabaTHOTo
npoueccoB. YpasHenue [lyaccona.

44. Temnoswie nuratenu. Kpyrosoit mpormecc. [{ukn Kapuo. KIIJ[ mukma. Bropoe nHaugano
TEPMOJIUHAMUKH.

45. O6patumbie U HeoOpaTUMBIE TIPOLIECCHI. DHTPOMHUS, €€ CTATUCTHIECKOE TOJKOBAHHUE U CBS3b

C TEPMOJIMHAMUYECKONW BEPOATHOCTBIO.

46. DuTponus. MI3MeHeHre SHTpONUH MpH U30Ipoleccax. Bropoe Hayano TepMoIMHAMUKH.

47. PeanbHble ra3sl. Y paBHeHue Ban-nep-Baanbca. M3oTepmbl Ban-nep-Baansca.

48. ®a3oBbie nepexoanl. JuarpaMmma cOCTOSTHUS.

Ilepeyenb mpakTHYECKHUX 3a1aHUi K dk3aMeny (1 cemecTp)
OIIK-1, OIIK-3
1. BemocuneaucT mpoexai MmepBylo MOJIOBUHY MYyTH CO CKOPOCTBIO V) = 16 KM/4, BTOPYIO
HOJIOBUHY MYTH — CO CKOPOCTBIO Vy = 12 kM/4. OmnpenenuTts CpeAaHIO CKOPOCTh JBHKECHHUS
BEJIOCUIIEINCTA.
2. Paauyc-BeKTOp MaTepualbHOW TOYKM M3MEHSETCS CO BPEMEHEM IO 3aKOHY

T=1t’+ j3t>. Onpengenurs s MOMEHTa BpEMEHH t=lC MOXYIb CKOPOCTH M MOMLYIb

YCKOPEHUS.

3. Kosieco Bpamaercs ¢ IOCTOSHHBIM YIJIOBBIM YCKOPEHHEM € = 3 paﬂ/cz. Onpenenutsb
paauyc Kojeca, eciu uyepe3 t=1c mocie Hauyana ABMKEHHUS MOJHOE YCKOpeHue kojeca a = 7,5
M/,

4. Tuck pagunycom R = 10 cM BpamaeTcs BOKpYT HETIOABM)KHON OCH TaK, YTO 3aBUCUMOCTh
yIJIa TIOBOPOTA PajMyca AHCKa OT BPEMEHH 3ajacTcs ypaBHeHHeM @(t) = A + Bt + Ct* + Dt (B
=1 pawc; C =1 paw/c> D = | paw/c’). Onpenenuts AIst ToUeK Ha 000/e KOJIeca K KOHILY BTOPOil
CeKYHJIpl IIOCJI€ Hauyaja [BWXKEHUSA: 1) TaHreHLUUAIbHOE YCKOPEHHME a.; 2) HOpMaJlbHOE
YCKOPEHHUE ay; 3) TIOIHOE YCKOPEHHUE a.

5. Teno maccoif m = 2 Kr majaeT BEpTHKAJIBHO ¢ YCKOopeHHeM a = 5 m/c2. Onpenenutsb
CHJIy CONPOTHUBJICHUS IIPU ABMKEHUU ITOTO Teja.

6. B ycranoBke (puc. 1) yron o HaKJIOHHOM MJIOCKOCTH C TOPU3OHTOM paBeH 20°, Macchl
tesnt m; = 200 r 1 my = 150 1. Cuutas HUTH U OJIOK HEBECOMBIMH U NpeHEOperasi CUiIaMu TPEHUs,
OIPENIIUTh YCKOPEHHE, C KOTOPhIM OYAYT IBUraThCs 3TU TeJla, €CJIU TEJIO My OIYCKaeTCs.

my




Puc. 1.

7. MarepuanbHasg TOYKa Maccoi m = 1 Kr AgBuraiach moj ACMCTBHEM HEKOTOPOM CHIIBI
cornacHo ypaBHeHHio s = A — Bt + Ct* — Dt® (B =3 m/c, C = 5 m/c%, D = 1 m/c®). Onpenenurts
MOIIIHOCTH N, 3aTpayuBaeMylo Ha JBUKEHHE TOUKH B MOMEHT BpeMeHu t =1 c.

8. C BepHmMHBI KJIMHA, JUIMHA KOoToporo £ = 2 M M BeicoTa h = 1 M, HAUMHAET CKOJIB3HTh
HeOonbioe Teno. Koaddunment tpenus mexay tenom u kimHoMm f = 0,15. Onpenenuts: 1)
YCKOpEHHUE, C KOTOPBIM JBUKETCS TeJ0; 2) BpeMs MPOXO0KICHUS Tella BJOJIb KIMHA; 3) CKOPOCTh
TeJa y OCHOBaHUS KIIMHA.

9. Yactuma naBuxercss co ckopoctbto v = 0,8 c¢. OnpeaenuTs OTHONIEHHWE MACChI
PEIATUBUCTCKOMN YaCTHULIBI K €€ Macce MOKOSI.

8. OnpenenuTh AaBlIeHUE, OKAa3bIBAEMOE ra3oM Ha CTEHKH COCYJa, €CIH €ro IMJIOTHOCTb
pasHa 0,01 Kr/M’, a CpeaHsisl KBaIpaTUYHAsA CKOPOCTh MOJIEKYJ ra3a coctasiseT 480 m/c.

10. Ha kako#i BbIcOTE JaBiieHHE BO3ayxa cocTaBiseT 60% oT maBiaeHus Ha ypoBHE MOpsi?
Cuutath, YTO TEMIEPATypa BO3AyXa Be3ze oquHaKoBa U paBHa 10°C.

11. Tlpn xakoi TemmepaType CpeAHsid KBaJApaTU4YHAs CKOPOCTh MOJEKYJ KHUCIOpoJa
OombIIe X HanboJee BEPOSTHOW CKOPOCTH.

12. Jlen maccour 2 kr, Haxomsamuiics npu temmneparype -130C, narpenmu no 00C u
pacmaBuiau. OnpenenuTb U3MEHEHUE YHTPOITUH.

13. OnpenenuTs yAeabHbIE TEINIOEMKOCTH Cy U Cp, €CJIM U3BECTHO, YTO HEKOTOPBIN T'a3 IIPH
HOPMAJTBHBIX YCIOBHSX MMEET YACHbHBINA 00beM v =0,7 M>/kr. UTo 370 3a ra3?

14. Azotr maccoi m = 280 r pacmmpseTrcs B pe3ysibTare H300apHOTO IMporecca MpH
nasienun p = 1 MIla. Onpenenuts: 1) paboTy pacmupenusi; 2) KOHEUHbIH 00beM Ta3a, eciu Ha
pacimpenue 3arpadena temiora Q = 5 k/[x, a HavanpHas Temmeparypa azora T =290 K.

15. OnpenenuTh OTHOIIEHHWE AABJICHHS BO3/JyXa Ha BBICOTE | KM K JIaBJICHHUIO Ha JIHE
CKBOXHHBI TIyOMHON 1 kM. Bo3ayx y moBepxXHOCTH 3eMJIM HAXOIUTCS TPH HOPMAaJbHBIX
YCIIOBHSIX, U €0 TEMIIEpATypa HE 3aBUCUT OT BBICOTHI.

16. I1pu n3060apHOM HarpeBaHWHM HEKOTOPOTO HeadbHOTO ra3a (v =2 moib) Ha AT =90 K
eMy ObUTO CO00IIeHO KoaudecTBO TeraoThl 2,1 xJlk. Onpenenuts: 1) paboty, coBepliaeMyro
ra3oM; 2) M3MeHeHHe BHyTpeHHeH sHepruu rasa; 3) Benuuuny y = C, / Cy.

Ilepeyenb BOPOCOB K 3K3aMeHY (2 cemecTp)
OIIK-1, OIIK-3

—

. DNEKTpUUECKUN 3aps. 3aKOH COXPaHEHUs AIEKTPUUECKOro 3apsaa. 3akoH KyioHa.

HanpspkeHHOCTh  37I€KTpOCTaTHUECKOro Mouid. HampspkeHHOCTh MOJsl TOYEUHOTO 3apsija.

[TpuHIIUTT Cynepro3uIuy. 3aps, pacipeaeeHHbINH 0 00beMY, TOBEPXHOCTH, JTUHUH.

3. TloTok BekTOpa HaNpPsIKEHHOCTH »JJeKTpocTaTHueckoro mnons. Teopema Iaycca ns
JNEKTPOCTATHYECKOTO TOJs B BakyyMme. IIpumenenme teopemsl ['aycca nmms pacuera
JIEKTPOCTATUYECKUX ITOJIEH.

4. PaGora DJEKTPOCTAaTUYECKOTO TMOJS 1O  TepeMenieHuto  3apsnaa.  [loTeHmuman
AIIEKTPOCTaTUYECKOTro moiisi. [loTeHIman mojisi TOYEUHOTO 3apsija, 3apsHKEHHOUW CQepsl.
Pa3HocCTs DOTEHIIMATIOB.

5. CBs3bp HaNpsKEHHOCTU U IOTEHIMANA AJIEKTPOCTATUYECKOTO MOJIsA. DKBUIOTEHLUATIbHBIE
MOBEPXHOCTU M JIMHUM HAIPsDKEHHOCTH. Pa3sHOCTh NOTEHIMANIOB MEXAY TOYKAMH IOJIA
00BEMHO 3apsHKEHHOTO IIapa, MEXIy IBYMs TOUYKAMH IOJII PaBHOMEPHO 3apsDKEHHOM
OECKOHEYHO NPOTSDKEHHOM IUIOCKOCTH M MEXIY JBYMs DPAaBHOMEPHO 3apsDKEHHBIMHU
IUIOCKOCTSIMHU.

. Judnextpukn B dnekTpuueckoM mnose. [lomsgpusanys OUAIEKTPUKOB M €€ THUMNBL. Bekrop
HOJIIpU3aLIUY.

7. DNEeKTpUYeCcKoe 1oJie B AUdJIeKTpUuKe. OTHOCUTENbHAS IUIEKTPUYECKasi NPOHULIAEMOCTb U

JURJIEKTPUYECKAsi BOCIIPUMMYHBOCTD.

i

o)



8. BexTop anekrpudeckoro cmemienus. Teopema ["aycca aiist TUAIEKTPUKOB.

9. CerHeTo’JIeKTpUKH U UX cBoMcTBa. Judnektpuueckuil rucrepesuc. [Ibe303meKTpudeckuil
s dekr.

10. IIpoBOOHUKK B 3JEKTPOCTATHYECKOM IOJE. DIECKTPOEMKOCTh YEIWHEHHOTO MPOBOJHUKA.
KonneHncatopsl. DlIeKTpOEMKOCTh KOHJIEHCATOpA. DHEPrusi NPOBOAHMKA M KOHJIEHCATOpa.
DHeprus MeKTPOCTaTUYECKOTO MOJsl.

11. Onexrpuyeckuit Tok. Cuna Toka. [110THOCTH TOKA.

12. 3akon Oma B uHTETpaibHON U quddepernmnanbaon popme. 3akon Oma u1si HEOTHOPOIHOTO

y4acTKa LN U CIEACTBUS U3 HETO.

13. 3akon J>xoyns - JIenna B uaTErpanibHoi u nuddepennuanbaon hopme.

14. IIpaBuna Kupxroda. PacueT pa3BeTBIEHHBIX JIEKTPHUECKUX Lienel (mpumep).

15. MarautHoe moje. Bektop MarauTHOM HHAyKIuH. [ padudeckoe npeacTaBIeHne MarHUTHOTO

noJIsl.

16. 3akon buo - Caapa - Jlaraca u ero npuMeHEHHE JIJIs pacyeTa MarHUTHOTO TOJIsl TPSIMOTO

TOKa, KPYTOBOI'O TOKA.

17. JleficTBUe MarHUTHOTO TOJISl HA TPOBOAHUK ¢ TOKOoM. Cuia Amnepa. Cuia B3auMOJICUCTBUS

JIBYX MPOBOJHUKOB C TOKOM.

18. Teopema 0 HMPKYISILIMKA BEKTOPA HAMPSYKEHHOCTH MarHUTHOTO TOJIs (3aKOH MOJIHOTO TOKA) U

€ro MPUMEHEHHUE VISl pacueTa MarHUTHOTO TOJIsL COJICHOU/IA.

19. IloTox BekTOpa HAMPSHKEHHOCTH MAarHUTHOTO TMOJs (MarHUTHOW WHAYKIMHU). Teopema

lNaycca nyist MarHUTHOTO MOJISL.

20. KoHTyp ¢ TOKOM B MATHUTHOM T10J1I€. MarHuTHBI MOMEHT KOHTYpPa C TOKOM.

21. JIBukeHue 3apsHKEHHOM YacTHIIBI B QJIEKTPUYECKOM IIOJIE.

22. MarnutHoe TmoJie ABWXKYyHIErocs 3apsga. [[elicTBM€ MarHUTHOTO TOJIS HA JBHWKYIIUHCS

3apsia. Cuna JlopeHnna.

23. JIBmkeHune 3apsKEHHOW YaCTUIIbl B MATHUTHOM II0JI€E.

24. MarHuTHble MOMEHTBHI 3JIEKTPOHOB W aToMoB. HamarnuueHHocTh. MarHutHoe moiie B

BellecTBe. MarHuTHasi BOCIPUUMYHBOCTh U OTHOCHUTENbHAsT MarHuTHas [POHUIIAEMOCTh

BEILIECTBA.

25. InamarauTHeIA 3P dekT. JlnamarHeTHKY 1 apaMarHeTHKU.

26. deppoMarHeTUKM, UX CBOMCTBA U IPUMEHEHUE.

27. Oneitel @apanes. SIBieHHE BIEKTPOMArHUTHOM HWHAYyKIMU. 3akoH @apazes. [Ipasuio

Jlenua. Buxpesbie TOKH.

28. Camownayknus. WMHIyKTUBHOCTh. DHEprus MarHUTHOro mojis. OObemMHas TJIOTHOCTh

SHEPTUH.

29. Cucrema ypaBHeHUI MakcBesuia 1Jis 3JIEKTPOMarHuTHOTO MOJIA.

IlepeyeHb MpaKTHYECKHUX 32IaHUI K IK3aMeHY(2 ceMecTp)

OIIK-1, OIIK-3

1. B BepmmHax kBaapara co croponoit 0,1 m momemiensl 3apsabl 1o 0,1 HKn. Onpenenutsb
HaIPSDKEHHOCTH I10JI B LIEHTPE KBajipaTa, €CJIA OJIMH 3apsij] OTPULATEIbHBIN.

2. B BepmmHax kBagpara co croponoit 0,1 m nomemiens 3apsasl 1o 0,1 HKn. Onpenenutsb
NOTEHLMAJ M0JIsl B LIEHTPE KBajpaTa, €CIu OAHH 3aps] OTPULATEIbHBIMN.

3. DnexkTpocTaTUYecKkoe ToJieé CO3JaeTcsi JBYMS OECKOHEUHBIMH MapaulelbHbIMU
IUIOCKOCTSIMU € TIOBEPXHOCTHOM IIJIOTHOCTBIO 3apsia | aKi/m® w0 -2 uKin/v. Onpenenutsb
HaIPSHKEHHOCTh MOJI MEKIY IJIOCKOCTSIMH, 32 MPEEIaMH MIOCKOCTEH.

4. KakuMm 3apsgoM ¢ obmagaer Mmapuk Maccoii m = 107°Kr, ecoH ero Bec
YPaBHOBEIIMBACTCS CHJIOW MPUTHKEHUS K TOUYCUHOMY 3apsiay g = 107K, HaXOJAIIEMYCS HaJl
IAPUKOM Ha pacCTOSTHUH 7 = 1M?

5. Haiitu HanpsKeHHOCTh 3JIEKTPUYECKOTO IOJISI B TOUKE,
JeXalen — IocepelMHe  MEXAY ~ TOYEYHBIMM  3aps/iaMHu:
IIOJIOXKUTEIBHBIM, PABHBIM 8-10° Ku, u OTpHULATEIbHBIM, PABHBIM




6-10” Ku1. Paccrosirme MEXy 3apsiiaMu paBHO 10 cM, AMAIEKTpUUYECKask IPOHULIAEMOCTD CPEbl
paBHa eIMHULIE.

6. B cxeme g =¢ =110 B, R; =R, =200 Owm, conporusnenue BosibTmMeTpa 1000 Om.
Hatitn mokazanue BonbTMeTpa. CONpOTHBIICHUEM OaTapel peHeOpeyb.

7. K nCcTOYHUKY TOKa MOJAKIIIOYAIOT OJUH pa3 pe3sucTop compotusieHueM 1 Owm, apyroit
pa3 — 4 Om. B o0oux cirydasix Ha pe3ucTopax 3a OJHO M TO YK€ BPEMS BBIIACIACTCS OJMHAKOBOE
KOJINYECTBO TEIUIOTHI. ONpeaenuTh BHYTPEHHEE COMTPOTUBIICHNE HCTOYHHUKA TOKA.

8. Cpaaure paboTBl 1O TIEpeHOCY 3apsjma ¢ B 1y
3JIEKTPOCTATHYECKOM MOJIE M3 TOYKH A B Touky B 1o mytu AaB, AbC, |
AcC? (cm. puc.) | b

:
1

MPOBO/IA, YTOOBI NP JOIMYCTUMOM TUIOTHOCTH ToKa 1 A/MM, cuiia Toka B HeM Obuta 100 A?

10. Yemy paBHO BpeMms, 3a KOTOpPOE 4YEpEe3 IONEPEUYHOE CEUYEHUE METAJUIMUYECKOIO
MPOBOJHUKA TPOXOIUT 10° 3JIEKTPOHOB, MPH CUJIe TOKa 32 MKA?

11. TTo n1ByM G€CKOHEUYHO UTHHHBIM MPSIMBIM MapaUIeIbHBIM MPOBOIaM, HaXOIAIIUMCS Ha
paccrosstnun AB = 10 cm npyr ot apyra B Bakyyme, TeKyT Toku [} = 20 A u [, = 30 A
OJIMHAKOBOTO HarpasieHus. OnpeaenuTb MarHuTHYIO HHAYKIKIO B mosst, co3naBaeMoro Tokamu
B Touke C, nexamed Ha TPSIMOH, COCAMHSIONIMX 00a MPOBOJA, €CIM TOYKA JIKUT Ha
PacCTOSIHUU 7| = 2 CM JIEBEE JIEBOT'O NPOBOJA.

12. DnexTpoH BleTaeT MEPHEHAMKYISPHO CUJIOBBIM JIMHUSIM B OJHOPOJAHOE MAarHUTHOE
rosie HanpspKeHHOCTHIO 7,96+ 10* A/M. Kakos Gy/ier mepro/ ero 06paleHns B MArHUTHOM I0Je?

13. HampsbkeHHocTsr H MarHMTHOrO moJis B LEHTPE KPYroBOTO BUTKAa C MarHUTHBIM
MOMEHTOM P = 1,5 A paBHa 150 A/M. Onpenenuts: 1) paanyc BUTKa; 2) CHITy TOKA B BUTKE.

14. TIpoiias yCKOpSIIOIIYIO pa3HOCTh MOTeHIUaNIoB 3,52 kB, 3apskeHHas yacTuIa BiIETaeT
B OJIHOpPOJIHOE MarHuTHoe noje ¢ uuaykuuen 0,01 Tin nepneHAUKYISIPHO JIMHUSIM HHIYKLIHH.
Onpenenuth yneiabHBIA 3apsa yacTULbl (OTHOIIEHHME €€ 3apsja K Macce), €clu paiuyc
TPAEKTOPHUH 2 CM.

15. OmnpeaenuTs MarHUTHYHO HMHAYKIWIO B IIEHTPE KPYrOBOIO MPOBOJIOYHOTO BHTKA
paauycoM R = 10 cm, o kotopomy Teuer Tok [ =1 A.

16. Ha paccTtosHunm S5 cM MapayiebHO NPSIMOJMHEWHOMY JJIMHHOMY HPOBOJHUKY
JBUKETCS JIEKTPOH C KMHETHYeCKou sHeprueit 1,6- 1071 Jlx. Kakas cunma Oyner neidcTBOBaThH
Ha 3JIEKTPOH, €CJIU MO MPOBOJHUKY MYCTUTH TOK 1 A?

17. Cuna Toka B coneHouze paBHOMEpHO Bo3pactaeT oT 0 o 10 A 3a 1 MuH, npu 3TOoM
conenonp HakarumBaet sHepruto 20 [x. Kakas 3/1C unayupyercs B conenouie?

18. OnHocnoiiHblil coneHonna 0e3 cepaeyHuka AIHMHON 20 cM U auaMeTpoM 4 CM HMeEeT
IJIOTHYK0O HAaMOTKY MeIHbIM mpoBogoM auamerpom 0,1 mm. 3a 0,1 ¢ cuma Toka B HEM
paBHOMepHO yObIBaeT ¢ 5 A 110 0. Onpenenuts D/1C caMOMHIYKIIMH B COJICHOUIE.

19. Obmotka coneHouna umeet conpotusiaeHrue 10 Om. KakoBa ero MHIYKTUBHOCTH, €CIH
npu npoxoxkaeHun Toka 3a 0,05 ¢ B HEM BBIIEISAETCS KOJWYECTBO TEIUIOTHI, SKBHUBAJICHTHOE
SHEPTUU MarHUTHOTO TOJI cojieHou1a?

IlepeyeHb BONPOCOB K 3Kk3aMeHy (3 cemecTp)
OIIK-1, OIIK-3
1. JduddepennmanbHoe ypaBHEHHE COOCTBEHHBIX (HE3aTyxXalomuMX) KojebaHui Tpy3a Ha
npyxuHe. Ero pemenne. ['apMoHndeckuii oclmiuiATop. MasTHUKH.




2. KonebGarenbHblii kOHTYp. CBOOOAHBIE HE3aTyXaroIlMe SJIEKTPOMArHUTHBIE KoJIeOaHUs B

koHType. uddepennunanpaoe ypaBHenue. @opmyna Tomcona. [IpeBpamienue sHEprum mnpu

3JIEKTPOMArHUTHBIX KOJICOAHUSX.

3. JIuddepennuanbHoe ypaBHEHHE 3aTyXalOMUX KoJIeOaHWW B KOJIEOATEIHLHOM KOHTYpE, €Tro

petieHne. XapakTepUCTHKHU 3aTyXaHUs.

4. luddepennuanpHoe ypaBHEHNE BRIHYKICHHBIX KOJICOAHUH B KOHTYPE, €T0 pelieHue.

5. SIBnenue pe3oHaHca B KojebaTenbHOM KOHTYpe. Pe3onancHbie kpuBbie (AUX). PezonaHcHBIE

XapaKTepUCTUKHU KOJIeOaTeIbHOTO KOHTYpA.

6. BosiHOBOI npouiecc. Buapl BosiH. YpaBHEHHE MII0CKOM BOJIHBL.

7. BonHoBoe (muddepeHnnansHoe) ypaBHEHHUE ympyroi BOdHBL CKOPOCTh YNPYrod BOJIHEI.
OHeprus ynpyrux BojH. Bexktop Ymoga.

8. PacnipocTpaHenue 37eKTpOMarHUTHRIX KosieOaHuii. BoTHOBOe ypaBHEHHE AJIEKTPOMAarHUTHON
BOJIHBI.

9. CBOICTBA AJEKTPOMArHUTHBIX BOJIH.

10. DHeprus 3nekTpoMarHUTHBIX BOJIH. BekTop IlolinTunra. [llkana 351eKTpoOMarHuTHBIX BOJIH

11. UaTepdepenius BoaH. AMIUITMTYA pe3yIbTUPYIOIIETo Koiebanus. PazHocts a3 u
Pa3HOCTb X0/1a.

12. YcnoBust oOpa3oBaHUsS MAKCHMYMOB U MUHUMYMOB HHTeHCUBHOCTH. IHTepdepeHtus creTa.

13. Cnioco6s1 HaOmonenus uarepdepentuu. MatepdepeHimontas KapTHHa OT ABYX
HUCTOYHUKOB.

14. Narepdepennus B TOHKUX mieHKax. [1o10ckl paBHOTO HAKIIOHA, TTOJIOCH PABHOM TOJIIIUHEI.

15. Iudpaxnus. [Tpunnun [olirenca-Openens. Meton 30u Openens.

16. Audpakius Ha KPYrJIoM OTBEPCTUHU U LIEIIH.

17 EctecTBeHHBIN U OJISIpU30BaHHbIN cBET. [lomsapuszaTopsl.

18. Ionspusanus ceera. 3akoH Mainoca.

19. IMonsgpuzanus Ipu OTPaKEHUU U peoMiIeHUH. 3akoH bprocrepa.

20. TerutoBoe u3nyueHre. OCHOBHBIE XapaKTEPUCTUKH TEIUIOBOTO M3nydeHus. 3akoH Kupxroda.

21. 3aK0OHBI TEIIOBOTO U3Ty4YCeHUS aOCOIOTHO YEPHOTO Tea.

22. KBanroBas runotesa [lnanka. ®@opmyna Ilnanka.

23. ®oToH. XapaKTepuCTUKH (POTOHA.

24. Buemnuii poroaddext. 3akons! poTtodddexra.

25. JlaBneHue cBeTa.

26. OnsIT bote. KopnyckyisipHO-BOITHOBOM Ayalll3M 3J€KTPOMAarHUTHOIO U3TyYEHHUS.

27. Monenb atroma Pezepdopna. [locrymarsr bopa.

28. Cepuu B CIIEKTpe aToMa BOJAOPO/Ia.

29. I'nnoresa ae bpoitns.

30. CootHomeHue HeonpeaeneHHocTel [ elizendepra.

31. BonHoBas GyHKIHS ¥ €€ CTATUCTUYECKHUI CMBICI. [IpHHITUTT IPUYUHHOCTH B KBAHTOBOM
MEXaHHKE.

32. YpaBHenue llIpeaunrepa ajis crailmoOHAPHBIX COCTOSHUM.

33. Ilpunnun coorserctBus bopa.

34. PacnipeneneHue 31€KTPOHOB 10 dHEpreTuyeckuM ypoBHAM. [Ipunnun [laymnu.
IIepnoanueckas cucrema snemenTos .M. Menneneesa.

35. PentrenoBckoe uznydyeHue. CIIOMIHON U XapaKTEPUCTUUECKUN CIEKTPhI. 3aKOH Mo3iu.

36. CoctaB aToMHOTrO sifipa. M30Tombl, n300apbl, n30TOHBL. CIIMH U MAarHUTHBIM MOMEHT s/Ipa.

37. Jledext Macchl. DHEPTHS CBS3H SpaA.

38. dusnueckas NpupoAa AAepHbIX cuil. KBaHTBI 0 sA€pHBIX clil. Moaenu cTpoeHus sapa.

39. EcrecTBeHHas paIMOAKTUBHOCTh. 3aKOH PaJMOAKTUBHOIO pacnaja.

40. Llennas sinepHas peaklysl 1eJI€HNs ypaHa.

41. Peakuu cuHTesa.

IlepeyeHb MpakTHYECKHUX 3aIaHUI K IK3aMeHY(3 ceMecTp)



OIIK-1, OIIK-3

1. 3a BpeMs, B TEYEHHE KOTOpPOTO cucrteMa coBepiiaeT N = 50 TOJHBIX KOJIeOaHMH,
aMIUTUTY/a yMeHbIIaeTcs B 2 pasza. Onpenenuts 100poTHOCTh (Q CUCTEMBI.

2. KonebaTenpHBIN KOHTYP COCTOUT M3 KaTyIIKKH HHAYKTUBHOCTHIO 0,01 I'H, KOHIEeHCaTopa
emkocTbto 0,405 Mx® u comporuBieHus 2 OM. OnpenenuTs BO CKOJIbKO pa3 yMEHBIINUTCS
Pa3HOCTH MOTEHIMAJIOB Ha 00KJIaIKaxX KOHJIEHCATOpa 3a BpeMs OJIHOTO Iepuoaa

3. KoneGaTenpHBIH KOHTYpP COCTOMT M3 KaTyIIKM HHIYKTHBHOCThIO L = 0,2 M[H nu
KOHJICHCATOpa IUIOIAbI0 TacTuH S = 155 CM2, paccrositaue Mexay kortopeiMu d = 1,5 mm.
3Has, 4TO KOHTYp pE30HUpPYET Ha UIMHY BOJHBI 630 M, ONpEeNenuTbh AMDIEKTPUUECKYIO
MPOHUIIAEMOCTD CPE/Ibl, 3aMOIHAIOIIEH TPOCTPAHCTBO MEKY IIIACTUHAMHU KOHAEHCATOpPA.

4. Konebanusi B cpelne pacmpoCTpaHsSIOTcss co ckopocThio 400 m/c. YacTHibsl cpemsbl
COBEPIIAIOT KOJEOaHUs ¢ aMIUTUTY0M 5 MM B CKOpPOCThIO 1 M/c. 3amucaTh ypaBHEeHUE Oerymiei
BOJIHBI.

5. BomHa pacmpocTpaHsieTcs B YNpyrou cpeme co ckopoctbio 150 m/c. Ompenenutsb
4acToTy KoJIeOaHWH, €CIM MHMHUMAJIbHOE PpACCTOSIHME MEXAYy TOo4yKamu, ¢a3bl KoJeOaHUit
KOTOPBIX MPOTHUBOMOJIOKHBI, paBHO 0,75 M.

6. B Bakyyme BIOJb OCH X pacHpOCTpaHSETCs IUIOCKas 3JIEKTPOMAarHUTHas BOJIHA.
AMIUIMTYAa HAaOpPSOKEHHOCTH MArHUTHOTO —TOJIsE  cocTaBisieT 5  MA/M.  Omnpenenursb
MHTEHCUBHOCTb BOJIHBI /.

7. Ilnockas MOHOXpOMaTHYecKasi 3JI€KTPOMarHuTHas BOJIHA PaCHpPOCTPAHSAETCS BAOJIb OCH

X. AMIUIMTYJa HamnpspDKEHHOCTH DJIEKTPUYECKOro mois BoiHbl E, = 5 MB/M, ammumryna
HaIpPSHKEHHOCTH MAarHUTHOTO MO BOJHBI Hp, = 1 MA/M. OnpenenuTh CPeIHIO SHEPTHUIO,
NEepeHECEHHYI0 BOJIHOM 3a Bpemss ¢ = 10 MuH depe3 IUIOIMIAJIKY, PACIOIOKEHHYIO

MEPIECHANKYJISIPHO OCH X, TUIOIIAbI0 TOBEPXHOCTH S = 15 oM.

8. DnexTpomarHuTHas BoyiHAa 4actoTod 3 MI'n mepexoaut u3 BO3ayXa B HEMArHUTHYIO
cpeny ¢ AWDJIEKTPUYECKON MPOHMIIAEMOCThIO, paBHOM 4. Kak W3MEHUTCS NJIMHA BOJHBI MPHU
NIEPEX0/Ie BOJIHBI U3 BO3/yXa B cpeny?

9. B OIHOPOAHOW  HM3OTPOMHOM  HEMAarHUTHOW Cpeae C  JUDJICKTPUYECKOU
IPOHUIAEMOCTBIO, PAaBHOW 2, pacHpoCTpaHsAeTCs IUIOCKas JJIEKTPOMAarHuTHas BOJIHA.
AMIUIMTYAa HAMPSOKEHHOCTH AJIEKTPUYECKOTO ToJisi BoHBI paBHa 50 B/m. Haittm ammumarymy
HANpsHKEHHOCTH MarHUTHOTO TOJIsl ¥ (Pa30BYIO CKOPOCTH BOJIHBI.

10. Bo CKOJBKO pa3 M3MEHUTCS PACCTOSHHE MEXIY COCETHHMMHU HHTEPPEPEHIIMOHHBIMU
nojocamu Ha 3kpane B ombite FOHra, ecnu 3enenbiit cBeTopuabTp(500 HM) 3aMEHUTH KPacHBIM
(650 am)?

11. Ha nutockomnapasuienbHyIo TUICHKY ¢ MoKa3aTeneM npeiaomienus n = 1,33 mox yriiom i
= 45° mamaeT mapauIeNbHBIA My4oK Oemoro cBera. OmpenenuTh, NMPU KaKOH HaMMEHBIICH
TOJIIIMHE TUICHKU 3epKajbHO OTPaKEHHBIN CBET HauOoJee CUIIbHO OKPACUTCS B KENTHIN 1BET (A
=0,6 MKM) .

12. OnpenenuTh YUCIIO MTPUXOB Ha 1 MM AUPaKIIMOHHON pemeTkH, eciau yriry ¢ = 30°
COOTBETCTBYET MAaKCUMYM YETBEPTOTO IOpSAAKA UII MOHOXPOMAaTHYECKOrO CBETAa C JUIMHOMN
BOJIHBI A = 0,5 MKM

13. Jlyd cBera, mpoxoas CIOH JbJa, MaJaeT Ha ajiMa3Hyl0 IUIACTUHKY, YaCTHYHO
oTpaxkaercs W mpenomisiercs. OnpenenuTh KakuM JIOJDKEH OBITh yroil TaJACHUS, YTOOBI
OTpa)XeHHBIH JIyd ObLJI MAKCUMAJIBHO TOJISIPU30BaH.

14. EcTecTBEHHBIII CBET NPOXOAUT 4Yepe3 MOJSIpU3aTOp B AHAIW3ATOP, YIod MEXIY
[JIaBHBIMU IUIOCKOCTAMU paBeH o. [lomsipuzatop u aHanM3atop Kak MOIJIOIIAIOT, TaK H
orpaxaroT 10% nagaromero Ha HUX cBeTa. ONpPeneNnuTh Yroia o, €Clii UHTEHCUBHOCTh CBETA,
BBIIIE/IIETO U3 aHAIM3aTopa, paBHa 12% MHTEHCUBHOCTH CBETA, MaAl0IIET0 Ha MOJIIpU3aTop.

15. B pe3ynpTaTe HarpeBaHusi YEPHOTO Tela JIMHA BOJIHBI, COOTBETCTBYIOIIAs MAKCUMYMY
CHEKTPAJIbHON IUIOTHOCTH 3HEPreTUYECKOM CBETMMOCTH, cMecTuiach ¢ 2,7 MkM 710 0,9 MKM.
OnpenenuTtb, BO CKOJIBKO pa3 yBEIMUMUIACh SHEPTeTUYeCKasi CBETUMOCTh TeJa?



16. Ormpenenuts, BO CKOJBKO pPa3 HEOOXOAMMO HU3MEHHTh TEPMOJUHAMHYECKYIO
TEeMIIepaTypy YepHOTO Teja, YTOOBI €ro YHEpreTuIecKas CBeTUMOCTh Rt ocitabuiace B 16 pas

17. Bribupaembie cBeToM mpu GoToddhdekre 3MeKTpOHBI MpU 00IydyeHHH (HOTOKATOIA
BHUJIMMBIM CBETOM TIOJIHOCTBIO 3aJIepP)KMBAIOTCS OOpaTHBIM HampspbkeHueMm 1,2 B. JlnnHa BONHBI
nagaromero ceera 400 aM. Onpenenuts “kpacHyto rpanuny’” Goroaddexra

18. Onpenenuth JaBlICHHE, OKa3bIBAEMOE CBETOM C IJIMHOW BOJIHBI 0,4 MKM Ha 4YEpHYIO
MOBEPXHOCTb, €CIIN €KECEKYHAHO Ha 1 oM IIOBEPXHOCTH HOPMaJIbHO NaAaeT 6- 10' ¢$oTOHOB.

19. Onpenenuth, KaKyl0 YCKOPSIONIYI0 Pa3HOCTh MOTEHIMAIOB JOJHKEH MPOWTH MPOTOH,
4yT0OBI JuTHA Ae bpoiins A mis Hero Oblia paBHa 1 HM.

20. OmpenenuTh 3HEPrUi0, UMITYJIbC U Maccy (poToHA, UITMHA BOJIHBI KOTOPOTo paBHa 1,24
HM.

21. OmnpenenuTh NAIUHY BOJIHBI CHEKTPAJIBbHON JIMHUHM, COOTBETCTBYIOIIEH IEpeEXony
3JIEKTPOHA B aTOME BOJOPO/A C IIECTOM OpOUTHI Ha BTOPYIO.

22. llepuoa monypacmnana ggCO paBeH npumepHo 5,3 roga. OnpenenuTb MOCTOSHHYIO

pacraza ¥ CpeIHIO IIPOJOJDKUTEIBHOCTD KU3HA aTOMOB 3TOr0 U30TOIIA.
23. Boruncauth AeeKT Macchl, SHEPTHIO CBSI3U M YAEIbHYIO DHEPTUIO CBSI3U IS sijpa

24
snemenra |, Mg.

6.3. Ba/UIbHO-PeTHHIOBAasl CHCTEMA OLlCHNBAHUS

Tabmuma 7.

Pacnpenenenue 6amioB no BujaaM yueOHoH paboTsl (1 cemectp)
Buja yueOHo# padoThl, 32 KOTOPYIO CTABATCH 0AJLIIbI banabl
[locemienne TEKIMOHHBIX 3aHATHI 0-10
VYerHblit onpoc 0-5
Ne 1
No 2
Tect 0-5
JlaGopatopHas pabora Nel 0-10
Jomyck k paboTe (MIChMEHHas MOJATOTOBKA) 3 Gamra
Brimonnenue paboTbl 2 Gamna
IToxroroska ordera 3 Oaiuia
3ammra Teopun 2 Gamna
JlabopaTtopnast pabota No2 0-10
Jomyck k paboTe (muchMeHHas TOrOTOBKA) 3 Gamna
BrimotaeHne paboThl 2 Gammta
[ToaroroBka otuera 3 baina
3ammra Teopun 2 Oamta
JlaGopatopHas pabota Ne3 0-10
Jomyck k paboTe (mIChMEHHas MOJATOTOBKA) 3 Gamra
Brimonnenue paboTol 2 Ganna
IToxroroska ordera 3 Oaiuta
3ammra Teopun 2 Gamna
JlaGopaTtopnast pabota No4 0-10
Jomyck k paboTe (muchMeHHas TOrOTOBKA) 3 Gamna
BrimotaeHne paboThl 2 Gammta
[ToaroroBka otuera 3 b6aina
3ammra Teopun 2 Oamna
KonTponpHas padoTta (HHIUBUyaTbHBIC 3aJaHU ) 0-10
Nel
No2




IIpoMesxxyTouHas arrecTanus

0-30

nUToro

0-100

Tabauma8.

Pacnipenenenue 6amioB o Buaam yueOHoM paboThI (2 cemecTp)

Buja yueOHo# padoThl, 32 KOTOPYIO CTABATCH 0AJIIbI banabl

[locemienne TEKIMOHHBIX 3aHATHI 0-10

YcTHBIN onpoc 0-5

Ne 1

Neo 2

Tect 0-5

JlaGopaTopnas pabota Nel 0-40

JlaboparopHas pabota Ne2

JlaGopaTtopHnast pabota No3

JlaboparopHnas pabota Ned

KoHTposbHas pabota (MHIAUBUAYAIbHBIC 3aTaHHS) 0-10

Nel

No2

[IpomerxyTouHas aTTecTanus 0-30

UTOIO 0-100

Tab6muma 9.

Pacnipenenenne 6amioB o Buaam yueOHoM padboThI (3 cemecTp)

Buj yueOHoil padoThl, 32 KOTOPYIO CTABATCS 0aJIbI baJibl

IMocemenne NEKIIMOHHEIX 3aHATHI 0-10

VYerHblit onpoc 0-5

Ne 1

No 2

Pedepar 0-5

JlaGopatopHas pabora Nel 0-40

JlabopaTtopnas pabota No2

JlaGopatopHas padota Ne3

JlaGopaTtopnast pabora No4

KontponpHas pabota (MHIUBUAYaTbHBIC 33aHNU) 0-10

Nel

No2

[IpomerxyTouHas aTTecTanus 0-30

UTOoro 0-100

MuHuMaNbHOE KOJMYECTBO OaUIOB JUIS JOMYCKa OO0 MPOMEXKYTOUYHOW aTTeCTAINH
coctapisieT 40 0aIoB MpU YCIOBUH BBIIIOJIHEHUS BCEX BHJIOB TEKYILETO KOHTPOJISL.

Tabmuma 7.
bannpHas mkana nToroBoit orieHku Ha sk3amene (1, 2, 3 cemectp)
Ouenka basbl
OTJINYHO 85-100
XOpOIIO 65-84
YAOBJIETBOPUTEIHLHO 40-64
He ynoBnerBopurenbHo 0-39

7. MeTonuyeckue peKOMEHIAUMHU ISl 00Yy4AIOUIUXCH M0 OCBOEHHIO TUCIHHUIIIIMHBI




Metoauueckie peKOMEHIAllMM KO BCeM BHUAAM AayAUTOPHBIX 3aHATUH, a TaKkxke
METOJUYECKIE PEKOMEHIAIMU 10 OPTaHU3AIMU CAMOCTOSITENFHON paboThl, B TOM YHUCIE TIO
MOJArOTOBKE K TEKYyIIEMY KOHTPOJIIO W TMPOMEXKYTOYHOW aTTecTallid TpEeACTaBICHb B
MeTonudeckux peKOMEeHIAMH I 00yJaoIIUXCsl IO OCBOCHHIO JUCIUTIINHBI «DU3HKa.

Bup yueOHbIx
3aHATUN

OpFaHI/BaHI/I}I ACATCIBHOCTH CTYyJICHTA

Jlexuun

B xoze 7eKIMOHHBIX 3aHATHII HEOOXOANMO BECTH KOHCIIEKTHPOBAHUE y4eOHOTO MaTepuaa.
OO6pamarh BHUMaHHE Ha (OPMYJIUPOBKM OCHOBHBIX JAe(UHHMLMIH, 3aKOHOB, IPOIECCOB,
spneHnid. [lompoOHO 3amuchiBaTh MaTeMaTHuyeckue BbIBOAbI (opmyin. KemarenbHo
OCTaBUTh B pab0OUMX KOHCIIEKTaX I10JIs, HA KOTOPBIX JIeJIaTh TIOMETKH U3 PEKOMEH/I0BAaHHOM
JUTEPaTyphl, JOIOIHSIIONINE MaTepHal MIPOCIYIIAaHHON JIEKIIMH, a TAKoKe ITOJUYSPKUBAIOIINE
0c0o0yI0 BaXKHOCTb T€X MJIM MHBIX TEOPETUYECKUX IOI0KEHHI.

JlaGopatopHas
pabota

JlaGopaTopHble 3aHATHA HMMEIOT LENBI0 MPAKTHYECKOE OCBOCHHE CTYACHTaMH HaydHO-
TCOPETHYECKUX IOJOKCHUH W3ydaeMOil AMCIMIUIMHBI, OBJIQJCHHE UMM TEXHHUKOH
9KCIIEPUMEHTAJbHBIX HMCCIENOBAaHMH M aHAIN3a MOJNYyYEHHBIX PE3YyIbTaToB, NPHBUTHE
HaBBIKOB pabOThl ¢ JabOpaTOpPHBIM O00OPYIOBaHUEM, KOHTPOJIBHO-U3MEPHUTEIHHBIMU
npruOOpaMu W BBIYHCIUTENbHON TeXHHKOH. Jlornveckas CBs3b JICKIUH U MPAKTUYECKUX
(M1abopaTOpHBIX) 3aHATHI 3aKJIIOYASTCS B TOM, YTO UH(GOPMAIHs, MOTYUYCHHAS HA JICKIHMH, B
Ipolecce CaMOCTOATENbHONH paboThl Ha MPAKTHYECKOM 3aHSATHH OCMBICIUBACTCA H
nepepadaTbiBacTCs, NP MOMOLIM MPENOAABATeNs aHAIU3UPYETCsS [0 MeNbYailinx
o JpOoOHOCTEH, MOCie Yero MPOYHO ycBauBaeTcs. [10 BBIMOIHEHUIO 1ab0paTOpHOI paboTHl,
KOHTPOJIBHOTO 3aJaHMs CTYICHTHI MPEACTABISIOT OTYET U 3aIlUIIAIOT €ro. 3allHIIeHHbIe
OTYETHI CTY/ICHTOB XPaHSTCs Ha Kadeape A0 3aBeplieHUs] H3YUSHHUs TUCIIUIUTHHEL.

Breayauropnas
pabota

IIpencrapnsier co00i BUI 3aHATHI, KOTOPbIE KAXKABIA CTYICHT OPraHU3yeT W IUIAHHPYET
camocTosTenbHo. CaMocTosTenbHas paboTa CTyIEHTOB BKJIIOYAET:

— CaMOCTOSTEIbHOE H3yUeHUE PA3IeIoB JUCIUILINHEI,

— HOATOTOBKAa K BBINOJIHEHUIO J1a0OPAaTOPHBIX PAaOOT, BBIMOJHEHHE BBIYMCIMTENBHBIX U
rpauvecKux 3aaHui K J1a00paTOpHBIM paboTaM, HOATOTOBKY K MPAKTHYECKUM 3aHATHAM,
pelleHre MHIMBUYaIbHbIX 3a/1a4;

— BBINOJIHEHUE JOTOJHUTEIBHBIX HHANBHIYAIbHBIX TBOPUECKUX 3a1aHHH;

— [OJITOTOBKY pedeparos, cOOOIIEHHUI U TOKIA0B.

IToaroroska
K 9K3aMeHY

3auer cayKuT GOPMOI MPOBEPKH BBITIOIHEHHUS CTYIACHTAMH JIJA0OPATOPHBIX M KOHTPOJIBHBIX
paboT, YCBOSHHUSI MaTepuaia MPaKTHYSCKUX 3aHATHH. JK3aMEH HMEET LENbI0 IPOBEPHUTH U
OLICHHTh YPOBCHb TEOPCTHYCCKUX 3HAHWI, yMEHHE MPHUMEHATh WX K PCIICHHIO
MPaKTHYECKUX 33714, & TAKKE CTEINICHb OBIAICHUS IPAKTUICCKIUMHU YMEHHSIMH M HaBBIKAMHU
B 00beMe TpeOOBaHHU yueOHBIX MPOrPaMM.

TloaroroBka K 3K3aMeHY MPEAINONaracT M3y4eHHEe KOHCICKTOB JICKIHMH, PEKOMEHIYyeMOH
JIMTEPATYPHI U IPYTUX HCTOYHHKOB, IIOBTOPECHNUE MATEPUATIOB IPAKTHYCCKUX 3aHATHI

K sk3aMeHy JOMyCKalOTCs CTYACHTHI, BHIOJIHUBIIHNE BCe TPEOOBAHUS YICOHON POrpaMMBbI
U C/IABLIME 3a4YeT [0 JAHHOW MUCLMIUIMHE, TPEIyCMOTPEHHBIH B TEKYLIEM CEMECTPE.

8. YueOHo-MeTOoAMUYECKOEe M HHPOPMALMOHHOE 0O0ecneYeHHue TUCHUILINHBI

8.1. IlepeueHb OCHOBHOM U JOTOJIHUTENBHON yueOHOM TUTEpaTypHI

OcHoBHas1 IMTEpaTypa

1. Casenves U.B. Kypc obmeit pusuku. Kauru 1-5. — M.: Hayka. @usmarnut. 2009.
2. Tpogpumosa T.U. Kypc dbuszuku: Yued. mocodue mjis By30B. — 7-€ H31., cTep. — M.:

Bricimasg mkona, 2008.

3. Dpuw C.3., Tumopesa A.B. Kypc obmieit puzuku. Kauru 1-3. — M.: Jlaas-Tpetia. 2006.

4. Boavkenwmerin B.C. «CO0pHHK 3a11a4 0 00meMy Kypcy dhusukm» — 2005.

5. K.b. Kann. Kypc o6mieii ¢pusuku: YuebHoe nmocodue - M.: KYPC: HUL] UHOPA-M,
2014. - 360 c. YuedOnoe nocoone DbC Znanium.com (http://znanium.com).

JlonotHUTeILHAS JTUTepaTypa




1. Bapmacos A.B., Xoamoeopos B.E. Kypc o6meit ¢pu3uKu A TpUpOAONOIb30BaTENICH.
Mexanuka // CIIb.: BXB-Ilerepoypr, 2008, 416 c.

2. bBapmacos A.B., Xoamozcopos B.E. Kypc obmieir ¢uznku st TpUpOAOIIOIb30BaTECH.
Kone6anus u Bonust // CI1b.: BXB-IlerepOypr, 2009. — 256 c.

3. bapmacos A.B., Xonmozcopos B.E. Kypc obmieir ¢u3uku sl IpUpOA0II0Ib30BaTEICH.
Monexynsapuas ¢pusuka u repmoaunHamuka // CI1b.: BXB-IlerepOypr, 2009. — 512 c.

4. Bapmacos A.B., Xoamozopog B.E. Kypc ob0mell Gpu3uku A TpHpPOIOTOIB30BaATENICH.
OnektpuuectBo // CIIb.: BXB-Ilerepoypr. — 2010 r. - 448 c.

5. @okun C.A., bapmacosa A.M., Mamaee M.A. O6paboTKa pe3ylbTaTOB H3MEPEHUIl
¢u3nuecknx BeIMUYUH. YuebHoe mocodue i 1abopaTopHOro mpakTukyma mno ¢usuke. - CII6.:
Uzn. PITMY, 2009. — 62 c.

6. bapmacos A.B., bapmacosa A.M., benoe M.M. u Op. JlabopaTopHbIi MPAKTUKYM IO
nucturnae «Pusnkay. Pazgens «Mexanukay, «MonekynspHas GU3uKa U TEPMOIUHAMUKAY) —
CIIG.: U3n. PTTMY, 2006. - 119 c.

7. A.I1. Bobpoeckuii u dp. JlabopaTopHbIil IpakTUKyM 10 Aucuuruiae «Pusnka». Pasnen
«9nextpudecTBo u Maruetusm» — CI16.: Uza. PITMY, 2020. - 75 c.

8. A.Il. Bobpoeckuii u Op. JlabopaTOpHBI NPaKTUKyM IO AUCHUIUIMHE «DuU3nKay.
Paznensr «Ontuka» u «Snepnas ¢pusuka». — CI16.: U3n. PITMY, 2016. - 112 c.

9. benos M.M. u op. JlabopaTopHbIii mpakTUKyM 10 aucturuinHe “dusuka”. Kypce 1, 1. —
CII6.: u3n. PITMY, 2010. — 58 c.

10. KonrponpHas pabora mo mucruiuinHe «Pusukay. Pasgen «OcCHOBBI crienuaabHOM
TEOPHH OTHOCUTEIbHOCTHY TIoA pea. JlormHoBa A.B. — CI16, PITTMY, 2010.

11. KouTponpHas padora no nucuurumae «dusuka». Pasnen «Bpamienue TBepaoro tema»
nox pen. Jlormaosa A.B. — CII16.: 3. PITMY, 2011.

12. KonrponpHast pabora Ne 1 mo mucuumiuae «®Pusuka». Paznen «MonekymnspHas
¢usuka. Tepmoannamuka» nof pea. booposckoro A.I1. — CII6.: U3a. PITMY, 2002.

13. Konrtponbhass pabora Ne 2 mo aucrumimHe «®Pusuka». Pazmen «MonexynspHas
¢usuka. Tepmoannamuka» nof pea. booposckoro A.I1. — CII6.: U3a. PITMY, 2002.

14. KontponpHas pabora no aucuurummae «dusuka». Pazaen «dmekTpocTtaTukay moj pes.
Bo6posckoro A.Il. — CI16.: U3n. PITMY, 2002.

15. KonrponbHas pabota no aucturuinHe «®@usukay. Pazgen «nekrpocratukay. - CII6.:
Wzn. PITMY, 2009. — 23 c.

16. KonTponbHas padota no nuctmiinae «Pusukay. Paznen «[locTosHHBIN TOK» IO pel.
bo6posckoro A.II. — CI16.: U3a. PITMY, 2002.

17. KonrponwsHas pabdora no auctuiuimHe «dusukay. Pazmen «aekTpomMarHeTu3sMy Mo
pen. booporckoro A.Il. — CII6.: 3x. PITMY, 1997.

18 KontponpHas padorta mo aucuurumae «Pusnkay. Paznen «KomebaHus u BOJHBI) MO
pen. Henzseukoii M.B. — CII6.: U3a. PITMY, 2007.

19. KonrponbHast pabdora mo aucuuiuinHe «®Pusuka». Paznen «BomHbl B ynpyrux cpenax.
BonnoBas ontuka: nntepdepenus, nudpakius 1 noyispusanus ceray noja pea. bodposckoro
A.IlL — CIIG.: M3n. PITMY, 2004.

20. KontponwsHas pabora mo muciuruinHe «®Dwusukay. Paszmen «TemmoBoe wm3nmydeHHeE.
KBanToBas mpuposaa ceeta» moj pen. booposckoro A.I1. — CII6.: U3a. PITMY, 2005.

21 KonrponwHas pabota no nucuuruinae «dusnka». Paznen «Pusnka aTOMOB U aTOMHBIX
sanep. DnemMeHTapHble YacTHIbl. OCHOBBI KBAHTOBOM MexaHUKW» o pea. booposckoro A.IT. —
CII6.: Uzn. PTTMY, 2002.

22. CaBuHa, O. A. TecroBble 3agaHMs C pEUICHUSMHU [0 MaTeMaTHKe U (usuke
[DnexTponnsbit pecypc] / O. A. CasBuna, E. . Tpopumona. - Enerr: EI'Y um. 1. A. bynuna,
2002. - 89 c. - Pexxum nocryna: http://www.znanium.com/

23 Kocyos B.B., Cmankosa E.H. JlabopaTOpHBIi TPaKTUKYM C HCIIOJIb30BaHUEM
BUPTYQJIbHBIX CTEHIOB MO auctuiimHe “®dusumka”. Paszmen “MonexynspHas ¢usnka u
tepmonuHamuka”. — CII6.: uzn. PITMY, 2010. — 64 c.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTu "UHTepHeT"



1. http://pskgu.ru/ebooks/okphyzikc.html YuyeOnsie mocobus no obeit pusnke.
2. http://h91102a0.bget.ru/elBook/Titul.htm Muxmeesa E.IO., Conoevesa O.I1. duszuka
TBEPJIOTO Tesa. DIEKTPOHHOE yueOHoe mocodue - T.p. Ne 2011620517. 2011 1.

3. http://pskgu.ru/ebooks/tf.html . Teopernueckas pusuka.

4. http://physics.nad.ru/ - ¢pusnka B aHUMAIHIX

5. http://dmitryukts.narod.ru/kopilka/video.html- onbIThl IO (pu3HKE.

6. http://lectoriy.mipt.ru/lecture?category=Physics&lecturer Buaeoneknuu u OTKpBITHIC
obpaszoBarensHbie MaTepuansl PuzTexa. Jlekiuu mo Ousuke.

7. https://sites.google.com/site/rggmustud/ AxrtyanpHas wuHOpManUs s CTYACHTOB,
npoxoaaumx odydenue ¢pusuke B PITMYVY.

8.3. [lepeuens mporpaMMHOTO 0OECTICUeHUS
1. Microsoft Office — oducHbIN makeT NpUIOKEHUN
8.4. Ilepeuenb MH(POPMAITIOHHBIX CITPABOYHBIX CHCTEM

1. Dnexrponnas 6ubanoreka DbC «Znaniumy (http://znanium.com/)

2. Dnexrponnas oubmmoreka ObC «tOpaiiTy» (https://biblio-online.ru/)

3. UndopmannoHHas cucTeMa J0CTyna K POCCUHCKAM (DPU3MYECKHM >KypHaIaM u 0030pam
BUHUTU PAH (http://www/viniti.ru).

4. OBC Jlanp Komnekuus «MHxeHepHO-TexHHMYeckHe Hayku — M3parensctBo I'opsiuas
nuHus- TenekoM https://e.lanbook.com/books/931?publisher=6171

8.5. [lepeuens mpodeccCHOHATBHBIX 0a3 TaHHBIX

1. Hayunas snexrponnas 6ubnmoreka eLIBRARY.RU - https://www.elibrary.ru/
2. DmnektponHas Oubmmotreunas cuctema PITMY  «'mapomereoOnnaiin»y -
http://elib.rshu.ru/

9. MarepuajibHO-TEXHUYECKOE O0ecneyeHne 1 CHUuNINHbI

VYdeOHast ayqUTOpUN JJIsl TIPOBEACHUS 3aHIATUN JISKIIMOHHOTO THIA — YKOMIUICKTOBAaHA
crenuaIn3upoBaHHo (y4eOHoIi) MeOenbio, HaOOPOM JIEMOHCTPALMOHHOTO O00OpYIOBaHHUSA U
y4eOHO-HarTISAHBIME ~ MTOCOOMSMH,  OOECNEUMBAIONIMMUA  TEMAaTHYECKHUE  MJUTIOCTPALNH,
COOTBETCTBYIOIIME pab0ounM ydeOHBIM POrpaMMaM JTUCIUILTIH (MOIYJIeH).

VYdeOHast ayAuTOPUH AJISi IPOBEACHUS 3aHATHI CEMUHAPCKOTO THIA - YKOMIUIEKTOBaHA
CHeHATU3UPOBAHHON (yueOHOI) MeOesbio, TEXHUUECKUMU CPEACTBAMHU O0YUYEeHHUS, CITY KAlUMU
JUTS TIpEJICTaBlIeHNs y4eOHOW nH(pOpMaIny.

JlaGopaTopuss MeXaHUKH W MOJEKYJsIpHOW (u3uku, nabopaTopus 3NEKTPHUYECTBA U
MarHeTu3Ma, JIadopaTtopusi ~ ONTHKH W SIGPHOH  (U3MKM  —  YKOMILICKTOBaHBI
CHenMaIu3upoBaHHON (yueOHOI) Mmebenbio, mpubopamu, 000OpynOBaHHEM, JTa0OpPaTOPHBIMH
YCTAaHOBKAMHM, CTCHIAMH, TEXHHYECKUMH CPEICTBAMH OOYYCHHs JUIS  TPOBEICHHS
1a00paTOpHBIX PadoOT.

VYdeOHass ayauTopusi JUIA TPYNINOBBIX W WHIUBUIYAJIbHBIX KOHCYJIbTAIMHA -
YKOMIUIEKTOBaHA CIIEUATU3UPOBAHHON (y4eOHOH) MeOenplo, TeXHHUYECKUMH CpEICTBAMU
00ydeHUs1, CITyKAIMMH JIJIS IPEJCTaBICHUS yaeOHON MHOpMaITIH.

VYuebHas ayauTopus s TEKYIIErO KOHTPOJS M MPOMEKYTOUHOW aTTecTaluu -
YKOMITJIEKTOBaHA CHEIUATN3UPOBAHHON (yueOHOW) MeOelblo, TEeXHUYECKUMU CPEJICTBAMHU
00y4YeHHS, CITY>KAIIUMU /7S IPEICTaBICHUS Y4eOHON MH(DOpMAITUH.

[Tomemienue 11 caMOCTOSITEIFHOW PabOThl — YKOMIUIEKTOBAHO CIEIUATU3UPOBAHHON
(yueOHOI1) MeOenbio, OCHANEHO KOMIBIOTEPHONH TEXHUKOH C BO3MOXKHOCTBIO MOJKIIOUEHUS K



cetu "UHTepHET" M 00ecrneyeHo JOCTYIOM B 3JIEKTPOHHYIO WH(OPMAIIMOHHO-00pa30BaTeIbHYIO
cpeiy OpraHu3auu

10. OcobOeHHOCTH 0OCBOEHM S TMCHUINJINHBI 1JI51 HHBAJIUA0B M JIUI[ ¢ OTPAHUYEHHBIMHU
BO3MOKHOCTSAMH 310POBbS

OOydenue oOyyaroUMXcs C OrPAaHUYEHHBIMH BO3MOXHOCTSMHU  3/0POBbS MU
HEOOXOJUMOCTH OCYIIECTBIISIETCS. HAa OCHOBE aJanTHPOBaHHOW pabodell mporpaMMbl ¢
UCIIOJIb30BAaHUEM  CHELMANbHBIX METOJOB OOy4YeHHs M JUAAKTHUYECKUX MaTepuasoB,
COCTaBJIGHHBIX C Y4Y€TOM OCOOCHHOCTEH ICUXO(pHU3UUYECKOTO PA3BUTHUSA, WHIAMBHYaTbHbBIX
BO3MOYKHOCTEH M COCTOSIHUSI 3J0POBBS TAKMX 00ydaromuxcs (00ydaromnerocs).

IIpu onpenenenun (GopMBI MPOBEIACHUS 3aHATUH C  O0YYAIOIIUMCS-WHBAIUIOM
YUUTBHIBAIOTCS PEKOMEHJAINH, COAepXkalluecs B MHAUBUIYaJIbHOW MporpaMMe peadbuIuTaiiu
HWHBaJInZd, OTHOCUTCIILHO PCKOMCHAOBAHHBIX YCJIOBI/Iﬁ " BUIOB TpyJda.

[Ipu HeoOxomuMoCTH A7t 00YYAIOIIMXCS U3 YMCIIa MHBAIUIOB U JIUL C OTPaHUYE€HHBIMU
BO3MOXHOCTAMU 30POBbA CO3OAOTCA CIICHHUAJIBHBIC pa60qne MECTa C YYCTOM HAPYUICHHBIX
(GYHKIMA 1 OTpaHUYEHUIN KU3HEICITSITbHOCTH.

11. Bo3MOXHOCTHL MNPHUMEHEHUS JJEKTPOHHOr0 OOy4YeHHS] U JMCTAHIHUOHHBIX
o0pa3oBaTe/IbHbIX TEXHOJIOT Ui

JlucuuninHa MOKET pealu30BBIBATHCS C MPUMEHEHHEM JJIEKTPOHHOTO OOY4YeHHs U
JTUCTAHIIMOHHBIX 00Pa30BaTEIHHBIX TEXHOIOTHH.



