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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHUIUKU

IIporokomor 20 1. Ne

3aB. kadeapoii .M. Honarymva

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM roay Ha 3aceqaHuu Kadeapsl DOHU3UKU

IIporokomor 20 1. Ne

3aB. kadempoii Z[.M.ﬁonryumH

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqanuu kadeapsl Dusuku

IIporokomor 20 1. Ne

3aB. kadeapoii I[.M._)Ionrympm

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqanuu kadeapsl Dusuku

IIporokomor 20 1. Ne

3aB. kadeapoii I[.M.ﬁonrymm{

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzanuu B 2029 - 2030
y4eOHOM rofy Ha 3aceqanuu Kadeapelr DOHU3UKU

[Iporokom ot 20 1. Ne

3aB. kadenpoii I[.M.ﬁonryHmH




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henstmu ocBoeHUst AUCUUIIINHBL «DU3HKay SBISIOTCS: OBJIaJieHHe 0a30BbIMHU 3HAHUSIMU,
METOJIJaMH aHAJIM3a U MOJICITHMPOBAHUS B KIIACCHYCCKOW M COBPEMEHHOU (PU3UKE JJISl YCIIEITHOTO
dbopMUpOBaHUA W Pa3BUTHS OOMIETIPOPECCHOHAIBHBIX KOMIIETEHIIMI B 00JIaCTH CHCTEM U
CPE/ICTB aBTOMATU3AIMU TEXHOJIOTHYECKUX MTPOIIECCOB.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Jucnmuimaa Ousnka BXOJUT B 0053aTENBHYIO YacTh YU€OHOTO I1aHa 00pa30BaTeIbHOM
MPOTPAMMBI.

Jnsi  W3ydeHWs  JUCHUIUIMHBI  HEOOXOMWUMBI  3HaHUS  (YMCHHs,  BIIAJICHUSA),
c(hOpMHUPOBAHHEIE B PE3YJIbTATE U3YUCHUS TUCITUTUINH/ TPAKTUK:

«Dusukay, «Maremaruka», «MHbopmaTuka» Ha 0aze cpeaHero (MOJIHOTO) OOIIEro
o0OpazoBaHusl.

3HaHus (YMEHHs, BIIAJICHUS), TTOJYYCHHBIC NMPH MU3YyYCHUU TAHHOUM NUCIMILIMHBI OyIyT
HEOOXOIUMBI JIJISl U3YYCHHSI JUCIIUILTIH/TIPAKTHK:

du3ndecKkrue OCHOBHI OTydeHUs HHpopMamu

Teoperndeckne OCHOBBI AJICKTPOTEXHUKH

MonaenupoBaHHe CUCTEM YITPABICHHS

TexHU4YecKue U3MEepEHUs U MPUOOPHI

I'unpoaBTOMaTHKa

DneKTpUYecKrue U3MEpEeHus

DNEeKTPOHUKA B YIPABISIONINX YCTPOHCTBAX

3 Komnerenuun ody4aromierocs, (popMmupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHu st

B pesynpraTe OCBOEHMSI JUCHMIUIMHBL (MOayis) «Du3uka» 00ydaromuiics TOJKEH
o01aaTh CIeAYIOIUMU KOMIETEHIMSMMU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIKXCHHUA KOMIICTCHIIMH

OIIK-1 CrocobeH aHanmM3upoBaTh 3aJadyd MPOPECCHOHAIBHOW JAESITEIBHOCTH Ha OCHOBE
MOJIO’KEHUH, 3aKOHOB M METOJIOB B 00JIACTH €CTECTBEHHBIX HAYK U MaTEMaTUKHU

OIlIK-1.1 Hcnonb3yeT mosokeHus, 3aKOHbl 1 METO/Ibl B 00JIaCTH €CTECTBEHHBIX HAayK
Y MAaTEMaTUKHU MPU PEIICHUHU IPAKTUYECKUX 3a7a4

OIIK-1.2 Pemraet ctanaptHble npodeccuoHalIbHbIE 331241 C TPUMEHEHHEM METOJI0B
MaTEMaTHYECKOro aHaIn3a

OIIK-1.3 [IpuMeHsieT ecTeCTBEHHOHAYYHBbIE 3HAaHHUS M METOJbl MaTEMaTUYECKOIO

dHaJln3a B HpOd)eCCHOHaHBHOﬁ JCATCIIbHOCTHU




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyA0€MKOCTh JUCITUIUIMHBI COCTaBIsAeT 12 3a4eTHBIX eauHuI 432 akaj. 4acoB, B TOM

qyuce:

— KoHTakTHas padora — 40,6 akaj. 4acos:

— aynutopHas — 36 akaJ. 4acoB;

— BHeayuTopHas — 4,6 akaJi. 4acoB;

— caMocTosTenbHast padbora — 379,9 akan. 4acos;

— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 7,6 akaj. yac

CDopMa aTTCCTallMH - OK3aMCH, 3a4CT C OHeHKOﬁ

AynutopHast s
KOHTaKTHasl paboTa E 3 dopma TeKyIIEero
Paznen/ Tema 2, (B axaz. acax) E E‘ Bux . KOHTpOJIA Kon
[— > g O |camocToATENbHOM | - yereBaeMOCTH 1 KOMITETEHIIHH
g £ paboThI MIPOMEKYTOUHOM
Tlex. mab. | mpaxT. zZ aTTecTaluu
3aH. | 3aH. [ &
1. MexaHuka
ITpopaboTka
JIEKLIU, U3y4YEHUE
TEOPETUYECKOTO
Mmarepuana,
MOJrOTOBKA K
1.1 Kunematuka ¥ JUHAMUKA BBINOJIHEHUIO U Brimonaenue OIIK-1.1,
MOCTYNaTEIbHOIO u 1 20 obpabdoTka KOHTPOJIbHOM OIIK-1.2,
BpaIaTEIbHOTO JABIKEHUS pe3yIbTaToB pabotsr Ne 1 OIlK-1.3
71a00PaTOPHBIX
pabor, perieHue
WUHUBUAYaTbHBIX
KOHTPOJIBHBIX
pabot
1
IIpopaboTka Beinonnenue u
JIEKLUH, H3ydeHne 3aIuTa
TEOPETUYECKOTO 71a00paTOpHOI
Mmarepuana, paboThI
MOATOTOBKA K Nel"ITpumenenue
1.2 3aKoHsl coXpaHeHus B BBIIIOJHEHUIO U 3aKOHOB OIIK-1.1,
1 2 1 24 o0OpaboTka COXpaHEHUs IS OIIK-1.2,
MEXaHHKE
pe3yIbTaToB OTIpeneTIeHIS OIlK-1.3
a0opaTOpHBIX | CKOPOCTH IOJIEeTa
pabort, perieHne mynn'.
HHIUBUIYaTbHBIX Brinonnenue
KOHTPOJIBHBIX KOHTPOJIBHON
pabot pabotsr Ne 1




1.3 Mexannueckune
KOJIe0aHUs ¥ BOJIHBI

20

JIEKIIUH, U3ydIeHHE

IIpopaboTka

TEOPETHYECKOTO
MarepHana,
MOATOTOBKA K
BBITIOTHEHUIO U
obOpaboTka
pe3yIbTaToB
1a00PaTOPHBIX
pabor, perieHue
WHJIMBHIYaJbHBIX
KOHTPOJIBHBIX
pabot

Brimonnenue
KOHTPOJIBHOH
pabotsr Ne 1

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Uroro mo pazneny

64

2. MonekymapHas ¢Qusuka u
TEpPMOANHAMHKA

2.1 Craructuueckas Quszuka
u
MOJICKYJIIPHO-KHHETHYECKas
Teopus

30

ITpopaboTka
JIEKLU, U3y4YEHUE
TEOPETUYECKOTO
Marepuana,
MIOJTOTOBKA K
BBITIOJTHEHHUIO U
00paboTka
pe3yJIbTaToB
11a00paTOPHBIX
pabor, peuieHue
MHIUBHIYaIbHBIX
KOHTPOJIbHBIX
pabot

Brinonnenue
KOHTPOJIBHO
padotsr Ne 1

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

2.2 TepMmouHaMuKa

22

IIpopaboTka
JIEKLU, U3y4YEHUE
TEOPETUYECKOTO
Mmarepuana,
MOATOTOBKA K
BBITIOJTHEHUIO U
00paboTka
pe3yJIbTaToB
11a00paTOPHBIX
pabor, peuieHue
WHIVBHIYaTbHBIX
KOHTPOJIBHBIX
pabot

Brinonnenue n
3ammTa
nabopaTtopHOn
paboter Nel4
"Onpenesnenue
roKa3arens
anuabatsl y
metozoM Kiemana

u Jlezopma".
Brinmonsenue
KOHTPOJIbHOM
pabotsr Ne 1"

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

2.3 Dx3amen

IIpopaboTka
JIEKLUH, U3ydYeHHe
TEOPETHYECKOTO
Mmarepuana,
peuieHue
HUHIUBUIYATbHBIX
KOHTPOJIBHBIX
pabot

DK3aMeH

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Wroro no pazneny

52

3. BotHOBast ¥ KBaHTOBasI ONTHKA




IIpopaboTka Beinonnenue u
JIEKIIUH, U3ydIeHHE 3ammTa
TEOPETUYECKOTO JTabopaTOpHOI
MaTepHana, paboter Ne34
HOATOTOBKA K "Onpenenenue
31 Virrrepdepers " BBINOJIHEHUIO U JUIMHBI CBETOBOM OIIK-1.1,
2 39 obOpaboTka BOJIHBI K OIIK-1.2,
JT(PAKIST CBETOBBIX BOJIH
pe3yJIbTaToOB XapaKTePUCTHK OIlK-1.3
1a00PaTOPHBIX JU(PaKIOHHON
pabor, perieHue pemeTku".
VHIUBHUAYaIbHBIX BeinosHeHHE
KOHTPOJIBHBIX KOHTPOJIBHON
pabot pabotsr Ne 2
ITpopaboTka
1 JIEKIIUH, U3ydIeHHE
TEOPETHYECKOTO
MaTepuania, Brimonnenne n
MOATOTOBKA K 3alIUTa
BBIMOJTHCHUIO U nabopatopHoOn OIlK-1.1,
3.2 KBaHTOBas ONTHKA 1 33,8 00paboTka paboTs! Ne36, OIIK-1.2,
pe3yJIbTaTOB BBITIOJIHEHHE OIlK-1.3
11a00paTOPHBIX KOHTPOJIbHOM
pabor, perieHue pabotsr Ne 2
WHUBUAYaTbHBIX
KOHTPOJIBHBIX
pabot
Hp(zpa60TKa OIK-1.1,
3.3 3auéT ¢ o1EeHKOMI HTeEI::HH’ H3yteHHe 3auéT ¢ OLEHKON OIIK-1.2,
PETHIECKOTO OIK-13
Mmarepuana
Wroro no pasneny 3 2 72,8
Hroro 3a cemectp 8 4 4 188,8 320,9K3aMEH
4. DNeKTpUYECTBO U MarHETH3M
ITpopaboTka
JIEKLIUH, U3y4YeHHE
TEOPETHYECKOTO
Mmarepuana,
MOATOTOBKA K
4.1 DIEeKTPOCTATHIECKOE BBIIIOJIHEHUIO U Brmonnenne OIIK-1.1,
mone B Bakyyme u B| 2 | 05 1 35 obpabdoTka KOHTPOJIbHOH OIIK-1.2,
BEIIECTBE pe3yIbTaToB paboter Ne 3 OIlK-1.3
71a00PaTOPHBIX
pabor, perieHue
HHANBUAYAJIbHBIX
KOHTPOJIBHBIX
pabot




Brimonnenue u

3aIuTa
nabopaTtopHoOn
ITpopaboTka pabotsl Ne24
JIEKIIUH, U3ydIeHHE "Pacmmpenne
TEOPETUYECKOTO npeena
Mmarepuana, H3MepeHHs
MOJIrOTOBKA K amrepMmerpa u
. BBITOJIHEHHIO M BOJITMETpA OIIK-1.1,
4.2 [ocrosHHBII
. 1 20 obpaboTka IIOCTOSIHHOTO OIIK-1.2,
JNEKTPUUYECKUI TOK "
pe3yJIbTaToOB ToKa". OIlK-1.3
1ab0PaTOPHBIX BeinosHeHE
pabor, perieHue KOHTPOJIBHOM
VHIUBHUAYaIbHBIX paboTsr Ne 3
KOHTPOJBHBIX | "DIEeKTpU4ecTBO U
pabot MarHeTH3M.
KBanToBas,
aTOMHAs U siiepHast
¢duzuka"
IIpopaboTka
JICKIUH, U3yueHne
TEOPETHYECKOTO
MaTepHaa,
MIOJTOTOBKA K
BBIIIOJTHEHUIO B BrmmonHenne OIIK-1.1,
4.3 MarHutHoe TIONE B .
BAKYYME H B BOLICCTBE 1 151 o0OpaboTka KOHTPOJIbHOM OIlK-1.2,
pe3yJIbTaTOB paboter Ne 3 OIlK-1.3
11a00PaTOPHBIX
pabor, perieHue
WHUBUAYaTbHBIX
KOHTPOJIBHBIX
pabot
IIpopaboTka
JIEKIUH, U3ydeHHe
TEOPETHYECKOTO
MaTepuania,
MIOJTOTOBKA K
44 IneKTpoMarHuTHas BBIITOJTHEHUIO U BbIHOJ'IHCHI/Ii: OIIK-1.1,
B —— 1 21 00paboTka KOHTPOJIBHOM OIlK-1.2,
pe3yJIbTaTOB paboter Ne 3 OIlK-1.3
71a00PaTOPHBIX
pabor, perieHue
WUHUBUAYaTbHBIX
KOHTPOJIBHBIX
pabot
IIpopaboTka
JIEKIUH, U3ydeHHe
TEOPETHYECKOTO
Marepuania, Brinonnenue n
MOJrOTOBKA K 3aIuTa
4.5 DnexTpuyecKue BBINIOJTHEHUIO U 71a00paTOpHOI OIIK-1.1,
KoJleOaHUsI ¥ TepPEeMEHHbIN 1 30 obOpaboTka pabotsr Ne2§, OIIK-1.2,
TOK pe3yIbTaToB BBIIIOJTHEHUE OIIK-1.3
1ab0PaTOPHBIX KOHTPOJIBHON
pabor, perieHue pabotsr Ne 3
MHIUBHIYaIbHBIX
KOHTPOJIBHBIX
pabot
Wroro no pazaeny 4,5 1211

¢pusuxa

5. KBanroBas, atoMHast U siepHast




IIpopaboTka
JIEKIIUH, U3ydIeHHE
TEOPETHYECKOTO
Mmarepuana,
MOJTOTOBKA K

BBINOJIHEHUIO U Brimonnenue OIIK-1.1,
5.1 KBaHTOBast ME€XaHUKa 0,4 1 20 o0paboTka KOHTPOJIbHOI OIIK-1.2,
pe3yJIbTaToOB paboter Ne 3 OIlK-1.3
1a00PaTOPHBIX
pabor, perieHue
VHIUBHUAYaIbHBIX
KOHTPOJIBHBIX
pabot
IIpopaboTka
pop Brimonnenue u
JIEKLUH, H3ydeHne
3aIuTa
TEOPETUYECKOTO .
nabopatopHoOn
Mmarepuana,
paboter 42
MOATOTOBKA K "Ompesenere
BBINOJIHEHUIO U KBaHTI())BLIX wcen OIIK-1.1,
5.2 ®usuka atoma 0,4 2 1 20 o0OpaboTka OIIK-1.2,
BO30YXJICHHOTO
pe3yJIbTaTOB OIlK-1.3
COCTOSIHHUSI aTOMa
11a00paTOPHBIX "
BOJOposa".
pabor, perieHue
Brimonnenue
WHUBUAYaTbHBIX N
KOHTPOJIbHOM
KOHTPOJIBHBIX
paboter Ne 3
pabot
ITpopaboTka
JIEKLIU, U3y4YEHUE
TEOPETUYECKOTO
Mmarepuaa,
MOATOTOBKA K
BBINOJIHEHUIO U BBITIOJIHEHUE OIIK-1.1,
5.3 SnepHas dusuxa 05 1 15 o0paboTka KOHTPOJILHOM OIIK-1.2,
pe3yJIbTaTOB paboter Ne 3 OIlK-1.3
71a00PaTOPHBIX
pabort, perieHue
WUHUBUYaTbHBIX
KOHTPOJIBHBIX
pabot
ITpopabotka
JIEKLIUH, U3y4YeHUE
TEOPETUYECKOTO
Mmarepuana,
MOATOTOBKA K
5.4 ®wusuka >IeMEeHTapHBIX BBIIIOJHEHUIO U Brmonnenne OIIK-1.1,
YacTULl ¥ COBpPEMEHHas 0,2 15 o0paboTka KOHTPOJIbHOM OIIK-1.2,
(usnyeckas KapTHHA MHpa pe3yIbTaToB paboter Ne 3 OIlK-1.3
71a00paTOPHBIX
pabort, perieHne
HUHIUBUIYATbHBIX
KOHTPOJIBHBIX
pabot
IIpopaboTka
JIeK rl/)lﬁp HU3y4CHHUE OIK-1.1,
5.5 3auér c ouenkoit Te:)l eT’I/IlIe}(/:KOFO 3auér ¢ OLEHKOH OIlK-1.2,
P OTTK-1.3
Marepuaia
HWroro no pazneny 15 3 70
Hroro 3a cemectp 6 8 191,1 320
9K3aMeH, 3a4eT C
Uroro no pucnuminuze 14 10 12 |379,9 i

OLICHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipn peanuzanuu pa3IUYHBIX BHUIOB y4ueOHOH paboTel HambOosee d(QeKTUBHBIC
pe3yibTaThl OCBOCHUS IUCUUIUIMHBI «®Du3uka» Hal0T TpaaulUoOHHBIE 00pa30BaTENbHBIC
TEXHOJIOTMM,  TEXHOJOTMU  MPOOJEMHOro  OOYy4YeHMs, HMHTEPAKTUBHBIE  TEXHOJIOTUU,
UH(POPMALMOHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH.

1. TpagunuoHHble 00pa3oBaTelbHbIE TEXHOJOTHMH OPHEHTHUPYIOTCS Ha OpraHU3aluio
00pa30BaTeNIbHOTO  IIpOLEcCa, MPEANOJJAralllyl0 MPSAMYH TPaHCISALUI 3HAHUM  OT
npenoAaBaress K CTyIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUTIOCTPATUBHBIX
METOMO0B 00ydeHus1). YueOHasi IesTeIbHOCTh CTYJACHTAa HOCUT B TaKUX YCJIOBHSX, KaK MPaBUIIO,
PEeNpOAYKTUBHBIN XapakTep.

@®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAAULIIMOHHBIX TEXHOJIOTHIA:

Nndopmanonnass jekuuss -  [OCIENOBATEIbHOE  M3JIOXKEHHE  Marepuana B
JUCHUTUTMHAPHON JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOaJbHBIMU CpEICTBAMU
(MOHOJIOT TIpernoaaBaTesl).

Cemunap — Oecena mpemnogaBares U CTyIEHTOB, 00CYKIEHHE 3apaHee MOATOTOBICHHBIX
COOOIEHUH MO KaXIOMY BOMPOCY IUIAHA 3aHATHS C E€OUHBIM JUIS BCEX MEpeyHEM
pEKOMEHIyeMOH 00s3aTeIbHOM U JOTIOTHUTEIBHOM JTUTEPATYPHI.

[IpakTuueckoe 3aHsTHE, MOCBSIIEHHOE OCBOSHUIO KOHKPETHBIX YMEHUU M HABBIKOB I10
IPEJIOKEHHOMY aIrOPUTMY.

JlaboparopHasi paboTa — opranuzanus yueOHo! paboThI C pealIbHBIMU MaTepPHAIbHBIMU U
MH(OPMALlMOHHBIMU OOBEKTaMH, AKCIEpPUMEHTalbHasi paboTa € aHaJIOrOBBIMHU MOJEISIMU
pealbHbIX 00OBEKTOB.

2. Texuomoruu mpoOIEMHOTO OOyUYEHUsS — OpraHu3anus o0pa3oBaTEeILHOrO IMpolecca,
KOTOpasi MpernoiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTYalUH JUIsl CTUMYJIMPOBAaHUS AKTUBHOW MI03HABATEIbHON AESATEIBHOCTHU CTYIEHTOB.

®opmbl y4eOHBIX 3aHATHI C UCIIOJI30BAHUEM TEXHOJIOTUH MPOOIEMHOT0 O0YUEeHHUS:

[IpoGnemHas nekuust — U3JI0KEHUWE MaTepuaa, I[peAroiaralollee MOCTaHOBKY
NpOOJIEMHBIX W JMCKYCCHOHHBIX BOIIPOCOB, OCBEUICHHE pA3JIUYHBIX HAayYHBIX I10/XOJIOB,
ABTOPCKHME KOMMEHTApUHU, CBSI3aHHBIE C PA3NMYHBIMU MOJEISMHM HUHTEPIPETAlUU U3Yy4aeMoro
MaTepuaia.

[IpakTuyeckoe 3aHsATHE B (OpMe NpPAaKTUKyMa — OpraHu3anus ydeOHOH paboThl,
HalpaBJieHHAsi Ha pelIeHHEe KOMIUIEKCHONW y4eOHO-TI03HABATENbHOM 3a/ayu, TpeOyromen oT
CTYyJIeHTa IPUMEHEHUS KaK HAYYHO-TEOPETUYECKUX 3HAHUM, TAK U TPAKTUYECKHUX HABBIKOB.

3. HTepakTHBHBIE TEXHOJIOTHH — OpraHU3anus 00pa3oBaTENLHOTO MPOIecca, KOTopast
IIpeIoiaracT akTUBHOE U HEJIMHENHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, TIOCTH)KEHHE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOIO Il HHUX oOpa3oBaTelbHOTO pe3ynbrara. Hapsay co
CIEUMATU3UPOBAHHBIMU  TEXHOJOTHUAMHM  TakOro  pojJa  NPUHIUI  HUHTEPAKTUBHOCTH
IPOCJIEKUBAETC B OOJIBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJIOTHH.
WHTEpakTUBHOCTH MOAPA3yMEBAET CYOBEKT-CyOBEKTHBIE OTHOLLIEHHS B X0€ 00pa30oBaTeIbHOIO
npolecca 1, Kak cieicTsre, (opMHpoBaHHE caMOpa3BUBaIOLIEiCs HHPOPMAIIMOHHO-PECYPCHOM
CpEeJBl.

@®opMmbl yuyeOHBIX 3aHATHI C HMCHOJB30BAaHUEM CHEIHATU3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTHI:

Jlexuusi «0OpaTHON CBS3M» — JIEKIUSA-TIPOBOKAIMs (M3JI0KEHUE MaTepHalia ¢ 3apaHee
3arJIaHUPOBAHHBIMU OIIMOKAMM), JIEKIUA-0ece1a, JTeKIUs-TUCKYCCHSL.

CeMuHap-IuCKycCcHsl — KOJUIEKTMBHOE OOCYXJIE€HHE KaKoro-nu0o CHOpPHOro BOMpOca,
npoOJieMbl, BBHISBICHHE MHEHWH B Tpymmne (MEXIpYNIOBOW JHMAlor, JTUCKYCCHS Kak
CIIOp-IaJor).

4.  HWubopMallMOHHO-KOMMYHUKAIIMOHHBIE  OOpa3oBaTelbHbIE  TEXHOJIOTUH  —
opranusanus 00pa3zoBaTebHOTO Mpolecca, OCHOBaHHAsI HA MPUMEHEHUH CIeUAIN3UPOBAHHBIX
IPOTPaAMMHBIX CpeJl U TEXHUYECKUX CPEJCTB PabOThI ¢ HHPOPMALUEH.



@®opMbl y4eOHBIX 3aHSITHH C HCIOIB30BAaHHEM HWH(OOPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHIA:

Jleknusa-pu3yanu3anus — U3JI0KEHHE COACPKaHUS COMPOBOXKIAETCS MpPE3EHTALUEH
(meMoHCTpaIe yueOHBIX MaTepPHalioB, MIPEICTABICHHBIX B PAa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTFOCTPATUBHBIX, TPAPUIECKUX, ayAHO- U BUICOMATEPHUAIIOB).

[IpakTuueckoe 3aHATHE B (QOpME TMPE3CHTAMM — TMPEACTABICHUE PE3YJIbTaTOB
MPOEKTHOM WJIM HMCCJIEA0BATEIbCKOM AEATEILHOCTA C UCMOJIb30BAHUEM CIICIIMATM3UPOBAHHBIX
MIPOTPAMMHBIX CpE/I.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4YaroIIMXCst
[Ipencrasneno B npuioxenuu 1.

7 OueHoYHbIE CPeCTBA IJIS POBEIeHUs POMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B MPUITOKEHHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecnedeHrue TUCIUIITHHBI (MOTYJIs1)

a) OcHoBHas UTEpaTYypAa:

1.Cagenbes, 1. B. Kypc o6uieii pusmku : yueOHoe nmocodue : B 3 romax / M. B. CaBenbes.
— 16-e u3n., crep. — Cankr-IlerepOypr : Jlanb, 2020 — Tom 1 : Mexanuka. MoiekysipHast
¢usuka — 2020. — 436 c¢. — ISBN 978-5-8114-5539-3. — TekcT : snekrponusli // Jlanp :
NIEKTPOHHO-OMOMoTeynas cucrema. — URL: https://e.lanbook.com/book/142380  (nmara
obpaienus: 19.04.2023). — Pesxum g0cTyma: i1 aBTOPU3. [OJIb30BATEICH.

2. Cagenbes, U. B. Kypc obmeii ¢pusuku. B 3 1. Tom 2. DneKTpruuecTBO ¥ MarHeTH3M.

Boanbl. Ontuka : yde6HOoe mocobue mist By3oB / M. B. CasembeB. — 16-¢ u3ad., crep. —
Cankr-Ilerepoypr : Jlamp, 2022. — 500 c. — ISBN 978-5-8114-8926-8. — TekcT :
9JIEKTPOHHBIH // Jlanb : AJIEKTPOHHO-OMOINOTEUHAS cucrema. — URL:

https://e.lanbook.com/book/185339 (mata obpamenus: 19.04.2023). — Pexum moctymna: s
aBTOPU3. M10JIb30BATEIIECH.

3. Casenbes, U. B. Kypc o6meit ¢puzuku. B 3-x T1. Tom 3. KBanToBas ontuka. ATomMHas
¢usuka. dusmuka TBepaoro Tena. du3MKa aTOMHOTO siapa W deMeHTapHbix udactur / W. B.
CaBenbeB. — 14-e u3n., crep. — Cankr-IlerepOypr : Jlawp, 2023. — 320 c. — ISBN
978-5-507-47045-7. — Tekcr : anexTpoHHbIH // JIaHb : 37IeKTPOHHO-OMOIHOTEYHAS CHCTEMA. —
URL.: https://e.lanbook.com/book/322505 (mara obpamenus: 19.04.2023). — Pexum gocryma:
JUIS1 aBTOPU3. MOJIb30BATEIIEH.

0) JlonosiHuTeIbHAS JTUTEPATYpA:

1. Jemuauenko, B. Y. ®usuka : yueonuk / B.U. lemunuenxo, 1.B. Jlemuauerko. — 6-¢
u3n., mepepad. u jgon. — MockBa | UHOPA-M, 2023. — 581 c. + Jlon. marepuaibl
[DnexTpoHHEI pecype]. — (Boicmiee oOpazoBanue: bakanaspuar). - ISBN 978-5-16-010079-1. -
Texkcr : onekrponssni. - URL: https://znanium.com/catalog/product/1913243 (mata
obpamienns: 19.04.2023). — Pesxxum ocTyma: 1Mo moImucKe.

B) MeTonuyeckue ykazaHus:
1. Mexanuka. [TocoOue 1o moJroToBKe U BHITOJHEHUIO JIA0OPATOPHBIX padoT : yueOHOoe mocodue
[nns By30B] / Marautoropckuii roc. TexHudeckuii yH-T um. I'. M. HocoBa. - Maruutoropck :
MITY um. I'. U. Hocoma, 2021. - 1 CD-ROM. - 3arn. ¢ turyn. »oskpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2968. - ISBN 978-5-9967-2124-5. -
TekcT : DIIEeKTPOHHBIN.
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https://host.megaprolib.net/MP0109/Download/MObject/2968

2. Koukun 1O. I1. MonexynsipHast ¢u3uKa U TepMOJUHAMUKA: IOCOOHE 1O TOATOTOBKE U
BBIMTOJIHEHHIO J1ab0paTopHbIX padot : yuebHoe mocobue [mas Bysos] / FO. I1. Koukun, U. 1O.
borayesa ; Marauroropckuii roc. rexundeckuil yu-T um. I'. M. Hocosa. - Maraurtoropck : MI'TY
mm. I. WM. Hocoma, 2022. - 1 CD-ROM. - 3arn. ¢ turyn oskpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20101. - ISBN 978-5-9967-2518-2. -
TeKCT : 3JIEeKTPOHHBIMN.

3. Beuepkun M. B. DniekTpocraTtrka U MOCTOSIHHBIN TOK : nipakTukym / M. B. BeuepkuH,
O. B. Kpusko, E. B. MakapueBa ; MI'TY, Un-T 3HepreTuku u aBTroMatuku, Kad. ¢usuku. -
Maruutoropck : MITY, 2012. - 1 osnekrpon. ont. guck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/580. - TekcrT : 2JIeKTPOHHBIH.

4. Beuepkun M. B. Ilenu moCcTOSTHHOTO TOKa: MPAKTUKYM 10 (pu3uke | yaeOHOe ocodme
[mns By3oB] / M. B. Beuepkun, O. B. KpuBko ; MarHUTOrOPCKH# TOC. TEXHUYECKHH YH-T UM. .
. Hocora. - Marauroropck : MI'TY um. I'. 1. HocoBa, 2022. - 1 CD-ROM. - 3arxn. ¢ tuty:n.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/3193. - ISBN
978-5-9967-2300-3. - TekcT : 2JIeKTPOHHBIH.

5. CaBuenko 0. U. ITepemennsblit Tok : madoparopubiii mpaktukym / FO. U. CaBuenko, O.
H. Boctpoknyrosa, H. 1. Mumenesa ; FO. W. CaBuenko, O. H. Boctpoknyrosa, H. I.MumieneBa
; MI'TY. - Maruautoropck : MI'TY, 2018. - 1 smextpon. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2081 . - ISBN 978-5-9967-1151-2. -
TeKcT : 2eKTPOHHBIH.

6. du3nKa TBEPAOro TejIa, aToMa M aTOMHOTO sijipa : yueOoHoe nmocooue [mis By3oB] / C. A.
byrakos, J[. M. Jonrymwun, M. A. Jlucosckas, B. B. MaBpunckuii ; MarHutoropckuii roc.
texHnyeckuid yH-T uM. I'. M. Hocoa. - Marunutoropck : MI'TY um. I'. M. Hocoma, 2019. - 1
CD-ROM. - 3arn. c¢ Tturyn. skpanHa. - Copgepxk.: JlaGopatopusie pabotel. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2393. - ISBN 978-5-9967-1531-2. -
TeKcT : 2eKTPOHHBIH.

7. Koukun 1O. I1. Coopuuk 3amau no ¢usuke : npaktukym / 1O. I1. Koukun, U. IO.
bBorauera ; MI'TY. - Marauroropck : MI'TY, 2018. - 1 snextpon. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2122. - ISBN 978-5-9967-1162-8. -
TeKCT : DJIEeKTPOHHBIN.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypenl:
IIporpammHoe obecneyeHnue

HaunmenoBanue .
1o Ne noroBopa Cpox eicTBus TUIICH3UN
Adobe Design
Premium CS5.5 |K-615-110112.12.2011 6eccpodHo
Academic Edition
7Zip CBOOOIHO PacCIpOCTPaHSIEMOE OECCPOYHO
Adobe Reader CBOOOJHO  PacIpOCTPaHIEMOE 0eccpoUHO
Bpaysep Mozilla |cBoGomHo pacmpocTpansiemoe
Firefox 110 becepouro
Bpaysep Yandex |cBoGoaHO pacmpocTpaHsemoe 0OECCPOYHO
FAR Manager CBOOOJHO paclIpocTpaHsIeMoe 0OeccpoyHO
IIpodeccnonanbHble 0a3bl JaHHBIX M MH(GOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchIIKa
IneTponnbie. pecypert ouomuorekn MITY mm, https://host.megaprolib.net/MP0109/Web
I'.1. HocoBa
Harmonanenas MH(OPMAIIMOHHO-aHATUTHYECKAs

URL:

cucrema — Poccuiickuil HHAEKC HayYHOTO IUTUPOBAHMS https://elibrary.ru/proiect risc.asp

(PUHIL)
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9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIUIIUHBI (MOTYJIs1)

MarepuanbHO-TEXHHUECKOE 00eceueHNe AUCHUIUINHBI BKIIIOUAET:

MarepuanbHO-TEXHHUECKOE 00ecIieueHNe JUCIUTUINHBI BKIIIOYACT:

VY4ebHble ayqUTOpUN U1l NPOBEACHUSI 3aHATHH JIEKIIUOHHOTO THUIIA

OcHarieHue ayauTopuu:

MynbTHUMEANNHHBIE CPEICTBA XPAHEHHUS, ITepeIauu U MpeICTaBIeHUs UHPOPMALIUH.

VYuebnas aymutopus Ui TpoBeneHHs JabopaTopHbIx pabor: JlabGoparopus

«MexaHuKH, MOJIEKYJISIPHOH (PU3HMKU U TEPMOAMHAMUKI

OcHarieHue ayguTopuu:

JIaGopaTopHble yCTaHOBKH, U3MEPUTENbHBIE TPUOOPHI AJIs MPOBEACHUS J1a00paTOPHBIX
pabor:

1. bannucTuueckue MasiTHUKH.

2. Mastauk O6epoOexa.

3. dusnueckuii MassTHUK.

4. Nocka l'anbTOHA.

5. JlaGopaTopHasi yCcTaHOBKa JJIsi UCCIIEOBAaHMsI paclpeaeeHUs TEPMOAJIEKTPOHOB I10
MOJYJIFO UX CKOPOCTH.

6. JlaGopaTtopHasi ycTaHOBKa JJIs OIpeNeNIeHUsl IoKa3areied aauadaTbl Y METOAO0M
Knemana u /le3opma.

7. JJabopaTopHas ycTaHOBKa JJIsi IPOBEPKHU 3aKOHA BO3pAacTaHMsI SHTPOIIMHU B Ipoliecce
QG Qy3un ra30B Ha MOJIEIU MTEPEMEIIMBaHUS IAPOB.

8.JJaboparopHas ycTaHOBKa JUIsl IPOBEPKU 3aKOHOB BO3PACTAHUS SHTPOIMHU B MpoOLIEcce
Ter1000MeHa.

9.YcraHoBka mna0opaTopHas Jjisl H3Y4EHHUS 3aBHCHUMOCTH CKOPOCTH 3ByKa OT
temneparypsl "M®-C3-M"

10. VYcranoBka nabopaTopHas A HCCIEIOBaHMS TEIUIOEMKOCTH TBEPJOro Tena
"M®-TET-M".

11. YcranoBka naGopaTtopHas JJisi ONpeNeIeHUs] YHUBEPCAIbHOM ra30BON MOCTOSIHHOM
"M®-OI'TI-M".

12.Cren m1abopaTOpHBI ra30BbIE MPOLECCHI.

13. MepuTenbHBII HHCTPYMEHT.

VYuebHas ayauropus AN TpPOBeJeHHA J1abopaTopHbIX pabot: JlaGoparopus
«INEKTPUYECTBA U OTITHKHU

OcHalleHue ayIuTopun:

JIaGoparopHble YCTaHOBKH, U3MEPUTENbHBIE TIPUOOPHI ISl TPOBENEHUS 1a00paTOPHBIX
pabor:

1.JlabopaTopHas ycTaHOBKa JJIsl UCCIIEIOBAHUS 3JIEKTPOCTATHUECKOTO MOJISi ¢ TOMOIIBIO
OJIMHApHOT0 30H/1a.

2. YcTaHOBKA JUTS ITYHTUPOBAHMS MIJUTHAMIIEPMETPA.

3. YcraHoBka 1abopaTopHast AJ1s ONpeieieHNss MHIYKTUBHOCTH COJIEHOU A 1 MarHUTHOMN
IPOHUI[AEMOCTH.

4. YcraHoBKa nabopaTopHas sl U3y4eHHs PE30HAHCA HANpsHKEHUH W OINpeNeeHus
WHTYKTHBHOCTH

5. JIaboparopHasi yCTaHOBKA Ul W3YYEHUS JJIUHBI CBETOBOW BOJIHBI M XapaKTEPUCTHK
TUGPaKIUOHHOMN PelIeTKH.

6. JlaGopaTopHasi yCTaHOBKa il ONpEAETeHUs pajnyca KPUBU3HBI JIMH3bI M JJTHMHBI
CBETOBOM BOJIHBI C TOMOIIbIO KoJiel] HproToHa.

7. JlabopaTopHasi ycTaHOBKa JUIs OIpeNeNIeHUs] KOHLEHTpAIMU PAacTBOPOB caxapa M
MTOCTOSIHHOW BpAIllCHMUS.

8. UcTOYHMKM IUTAaHUS TOCTOSIHHOTO TOKA.

9. Marasun emkocreit Time Electronics 1071.



11. Mara3un unaykTuBHOcTei Time Electronics 1053.
12. Marazussl conpoTuBieHuit P-33.
9. Marasun emxocreii Time Electronics 1071.
10. Mara3un emkoctu P-513.
11. Mara3un unaykruBaoctei Time Electronics 1053.
12. Marazusnsl conpoTuBieHuit P-33.
13. Mynstumerps! nudpossie MAS-838.
14. Mynstumetpst APPA 106,203,205.
15. Ocummnorpad nByxkananbneiii GOS-620 FG.
16. I[Tonspumerp CM.
17.MeputenbHblii HHCTPYMEHT.

VYdeOHass ayauTopusi IUIsl IpOBeIeHUs JabopaTopHbIX padoT: JlaGoparopus «ATtoma,
TBEPJIOTO TeJa, AP

OcHarieHue ayTuTOPHH:

JIaboparopHbIe YCTAaHOBKH, H3MEPHUTEIbHBIC TPUOOPHI /I TPOBEICHUS JIA0OPATOPHBIX
pabor:

1.JlTaboparopuas ycranoBka s "M3yuenus BHemHero porodddekra’.

2. YcTaHOBKa JUIsl U3Yy4YCHHs CIIEKTpa aTOMa BOJOPOJa U OMNpPEICIICHHs] TOCTOSHHOW
Punbepra.

3. YcraHoBka 1abopaTopHast JIJIsl OTIPEICIICHUs TOTEHIMalIa BO30YKICHHS Ta3a.

4. YcTaHOBKA JIUIS ONIPEICIICHUS JUTUHBI TIpoOera 9acTUIl B BO3TyXE.

5. M3mepur.ckopoctu cuera Y UM2-2.

6. MonoxpomaTtopst MYM-1.

7. Mynstumetpst APPA 205, 207.

8. Ocumnorpad nByxkanaibnbeiii GOS-620 FG.

9. MepuTeNbHbI HHCTPYMEHT.

VY4eOHble ayauTOpUM JUISI TPOBEACHMS] MPAKTUYECKUX 3aHATHI, TPYNIOBBIX U
VHIVBUAYAJIbHBIX KOHCYJIbTALMN, TEKYLIETO KOHTPOJIS U IPOMEKYTOUHOM aTTECTalluH

OcHarieHue ayauTopuu:

WHTepakTBHAs JOCKA, IPOEKTOP;

MynbTUMEIMITHBIA TPOEKTOP, IKPaH.

VY4eOHble ayTUTOPUM AJIS BHIIOJIHEHUS KYpCOBOTO MPOEKTHPOBAHUS, IMOMEUICHUS s
CaMOCTOSITENIbHOI paboTHI.

OcHalleHue ayIuToOpun:

[epconanbubie KommbioTepbl ¢ makerom MS Office, ¢ Beixomom B MHTepHeT U C
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEeNIbHYIO CpEly YHUBEPCUTETA.

[lomemenne s XpaHeHus M NPO(UIAKTHYECKOrO0 OOCITYXUBaHUS Yy4eOHOTO
o0opymoBaHus

OcHalleHue ayIMTOPUH:

Cremnnaxwu, ceribl anst XxpaHeHus: yaeOHOTO 00opyaoBaHus. IHCTpYMEHTHI i1l peMOHTa
00opyIoBaHuUs.



IIpuaoxenne 1.

Y4eOHO-MeTOAMYECKOE 00ecTedeHHe CAMOCTOSATeIbHOM PadoThl 00y4aArOINXCSI

I[lo pgucnumuuae «®Pusukay MOpeAycMOTpeHa ayauTopHass M BHeayJIuTOpHas
camocTosTelbHas paboTa 00yJarommxcs.

AynuTopHas caMoCTOATeNbHAsA paboTa CTYACHTOB MPEAIOJIAraeT pelIeHne KOHTPOIbHBIX
3a/1a4 Ha MPAKTUYECKUX 3aHATHSX.

Ilpumepnvle sapuanmol KOHMPOALHBIX padoOm:

Konumponvnas paboma Ne 1 «Mexanuka. Monekynapnas puzuka u mepmoouHamuKa

1. Touka mBmxercs B mockoctd XOY mo 3akoHy: X = 2sin ot, y = 2(1 + cos wt). Haiitu
yTh, NPOHJEHHBIA TEJIOM 3a 2 C, Yrojll MEXAy BEKTOPaMHU CKOPOCTHM V U YCKOpPEHMsS a U
TpaekTopuio awkeHus y = f (X).

2. lllap ckaThIBaeTCs MO HAKJIOHHOW IUIOCKOCTU ¢ yrioM HakiioHa 60°. Kakyrwo ckopocTh
OyJeT UMETh LIEHTP 1l1apa OTHOCUTEIbHO HAKJIOHHOM IJIOCKOCTH 4epes3 2 ¢, €CIU €ro HayalbHas
CKOPOCTh ObLIa paBHA HYIIO?

3. Teno maccoit M = 1 kr, JeTsiee co CKOpoCThIo V =4 M/c, pacragaeTcs Ha JBa OCKOJIKa,
Macca 0JHOro u3 Kotopbix M = 0,6 kr. CKOPOCTh 3TOT0 OCKOJIKA MEPIEHIUKYIIpHA HaYaIbHON
CKOpOCTH TeJia U paBHa U; = 5 m/c. UeMy paBeH MOJyJIb CKOPOCTH BTOPOT'O OCKOJIKA?

4. ToHKU! OJHOPOAHBIA cTepkeHb IMHOW L = 48 cM MOXXeT BpamaTbCsi BOKPYT
TOPU30HTAILHOW OCH, MPOXOSIIEH Ha paccTOSTHUM 1/3 ero IUIMHBI OT OJHOTO W3 €r0 KOHIIOB.
Omnpenenuts nepuoa T ManbIx KoIeOaHH CTEPKHS.

5. T'a3006pa3sHbIii BOXOPOI, HAXOAMBILHIICS IpH Temmepatype t = 2 °C u gaBienuu p = 10°
[Ta B 3akpeiToM cocyae o0bémMoM V = 5 m, oxnammiu Ha AT = 55 K. Haiitu npupaimenue
BHYTpPEHHEH 3HEPIuu ra3a U KOJM4eCTBO OTJAHHOIO UM TeIlIa.

6. Maccy m = 6,6 r Bomopoaa pacmupuiu nzobapudecku ot 0obéMa Vi 10 00péma V) =
2V;. Haiitu usmenenue AS SHTPOIIMH [IPU PaCIIHPEHUH.

Koumponvnasn paooma Ne 2 «Bonnosas u keanmosas onmuxka»

1. Ha crexnsuubIi kiuH (N = 1,5) nagaer HOpMaabHO MOHOXPOMATHYECKHUM CBET C JUIMHOMN
BOMHBI A = 582 mM. Ilpenomssrommii yron kimHa paseH 20°. Kakoe 4YHMCIO TeMHBIX
MHTEP(PEPEHIIMOHHBIX MI0JIOC MPUXOANUTCS HA €IMHUILY UTUHbI?

2. JIBa HUKOJISI PACIIONOKEHBI TAK, YTO YIOJI MEXY UX IVIABHBIMU INIOCKOCTSMH COCTaBIISIET
¢ = 60°. Bo cKoBbKO pa3 yMEHBIIUTCS HHTEHCUBHOCTh €CTECTBEHHOTO cBeTa o pu MPpOX 0K IeHIH
yepe3 06a Hukos. Koadduiment noromenus ceera B kaxaom Hukose K = 0,05.

3. ®otoH c uMHOW BONMHBI A1 = 4,3 MM paccesicsi Ha CBOOOJHOM 3JIEKTPOHE. YTOJ
paccessHust coctaBun /2. OmnpeaenuTb HSHEPrUI0 PACCESIHHOIO (OTOHA U BHEPIHIo,
MPUXOALLYIOCS Ha JJIEKTPOH OTAAauu.

4. Kakyro TpyOky c pactBopoMm caxapa (C-{) HEOOXOIMMO TOCTaBUTh MEXIY IBYMS
CKPEILIEHHBIMH TOJIAPU3aTOpPaMH, YTOObl HMHTEHCHUBHOCTh CBETa, BBIMIEANIET0 M3 BTOPOIO
MOJIIPU3aTOpa OKa3ajlach B 3 pa3a MEHbIIIE MHTEHCUBHOCTH €CTECTBEHHOI'O CBETA, 1a/1al0IEro Ha
nepBblif nossipuzatop? CumTarh, YTO yJENbHOE BpallleHHe pacTBopa paBHO 6,23 rpan/(% -Mm),
TpyOka mornomaer 15% npoxoasmiero yepe3 Hee CBETa, MOJAPU3aTOPhl Mpo3payHbl. OTBET:
C-0=10 %M.

5. Usnyuenue c¢ niauHOW BoOdHBI 17,8 HM paccenBaeTcsi CBOOOJHBIMH AJIEKTPOHAMH
BemiecTBa. HaOmronaeTcst m3nydenue, paccesHHoe moj yriioMm m/3. OmnpenenuTs Yroa Mexay
najaromuM (HOTOHOM | IEKTPOHOM oTAaun. OTBET: 65°.

6. B criexktpe u3nydeHust orHeHHoro mapa paguycom 100 M, BO3HM KaroIIEro MpH siA€pHOM
B3PbIBE, MAaKCUMyM DJHEPTrUU W3JIy4EHHs] NPUXOAMUTCS Ha JinuHy BosHBI 0,289 Mkm. KakoBa
temneparypa mapa? OmnpenenuTe MaKCUMajdbHOE pacCTOsIHWE, Ha KOTOpOM  OyayT
BOCIJIaMEHSATHCS J€PEBSIHHbBIE TIPEIMETHI, €CJIM UX HOorJIouiaTeabHas cnocooHocTs paBHa 0,7, a
TEIUIOTa BOCIUIAMEHEeHHs 5 JIk/cM’. BpeMms usiydeHus! IPUHATH PaBHBIM 10%c. Otser: 10* K;



1070 m.

Konumponsnasa paboma Ne 3 «dnexkmpuuecmeo u maznemusm. Keanmoeasn, amomuan u
a0epnasn guzuxka)

1. Ha nByx 0€CKOHEYHBIX MapAJLICIBHBIX MIIOCKOCTSX PABHOMEPHO PacIpeaelICHbI 3apsi/Ibl
C MOBEPXHOCTHBIMHU TUIOTHOCTSIMU G1 U Go. ONpeieTuTh HANPsHXKEHHOCTD YJIEKTPUUYECKOTO MOJIS:
MEXy IJIOCKOCTSAMU; BHE MockocTed. [locTponth rpaduk M3MEHEHUsS HANPSIKEHHOCTU TIOJS
BJIOJIb JINHUHM, TIEPIICHANKYJIAPHOH TiactTuHam. [Ipunste 61 = —206, 62 = o, rae ¢ = 80 uKn/m?.

2. ]IBa ucroynuka ¢ 3.40.c. €1 = 6,5 B u & = 3,9 B U oguHaKOBBIMH BHYTPECHHUMU
conpotuBiieHussMU 110 2,0 OM COeIMHEHbl MapajljIeJibHO W TMOAKIIOYEHBbl KO BHEIIHEW IEenu
conpotusiieHreM 9,0 Om. OnpeaenuTh TOKH B 3JIEMEHTaX U BO BHEIITHEH 1IETIH.

3. PaccrosHue Mexay OBYMsi JUIMHHBIMEH TNapauieibHbiMU mpoBomamu 0 = 5 cm. Ilo
MIPOBOJIaM B OJTHOM HaIlpaBJIEHUHU TEKYT ouHaKOBbIe TOKU | =30 A kaxxnprii. Halitu uaaykiuio B
MarHuTHOTO TOJIsI B TOYKE, HaXOJSIICICS Ha pacCcTOSHUU 1 = 4 CM OT OAHOrO U I = 3 ¢M OT
JIPyroro mpoBo/a.

4. OnpenenuTs 4YaCTOTY BpallleHHs IPSIMOYTOJILHON PaMKH, Bpallaroueics B 0JTHOPOTHOM
MarHMTHOM II0JIe, MarHUTHas UHAYKUUA KoToporo B = 0,5 T, ecnu ammiuTyna HaBeIeHHOH B
pamke DJIC emax = 10 B. ITnomane pamku S = 200 CM2, a yucyo BuTkoB N = 20. Ocpb BpalieHus
NEepPHEHANKYIISIPHA BEKTOPY MarHUTHOM MHTYKIIUH.

5. OueHuTr € TIOMOMIIbIO  COOTHOLICHHS  HEOMPENelNEHHOCTEH  MHHHMAIbHYIO
KHHETHYECKYIO SHEPIHIO HIEKTPOHA, JIBIIKYIIErocs B oGmactu, pasmep kotopoii L = 1070 m.

6. OnpenenuTs NEPHO MONYPACHana BUCMYTA 43Bi , €CIIM H3BECTHO, YTO BUCMYT MAacCOi

m = 1 r Bei6pacsiBaer N = 4,6-10" B-uacrun 3a t=1 c.

Ilepeuennb 1abopaTopHbIX padoT:

1 cemectp

1. JL p. Ne 1 «IIpuMeHeHue 3aKOHOB COXpaHEHHUs JJIsl ONPEAEICHUS] CKOPOCTHU IOJIeTa
yJI»

2. JL p. Ne 14 «Onpenenenue nokazatens aauadatel Yy meronom Kiemana u Jlesopmar

2 cemecTp

1. JL p. Ne 34 «Onpenenenue 1IMHbI CBETOBOM BOJIHBI U XapaKTEPUCTUK JUPPAKITMIOHHOM
pEeLIeTKI

1. JL p. Ne 36 «M3ydyenue 3akonomepHocTeit poTordhdexrar

3 cemecTp

1. J. p. Ne 23 «PacmmpeHue npenena H3MEpEHUs aMIepMeTpa M BOJBTMETpa
MOCTOSIHHOTO TOKa»

2. JL p. Ne 28 «OnpeneneHre HHAYKTABHOCTH COJICHOUIA»

3. JLP. No 42 «Ompenenenue TIaBHBIX KBAaHTOBBIX YHCEN BO30YXKICHHBIX COCTOSHUI
aToMa BOJIOpOa»

IlepeyeHb TeOpeTHYECKUX BONPOCOB I MPOPAOOTKH JEKIMOHHOT0 MaTepHaJia U
CaMOCTOSITEJILHOTO U3YUYEHMUSI

1 cemecTp

Kunemamuxka u Ounamuka nocmynamenbHo20 u epaujamenbHo20 08UNHCEHUA

1. Tlonsitue pagmyc-BeKTOpa, CKOPOCTH M YCKOPEHHUs MaTepuaibHOi Touku. CpeaHue u
MTHOBEHHBIC BEJTMYUHBI.

2. llpsimas u obpaTHas 3amaun MexaHUKU. Ponb HaganbHbIX ycroBuil. [lepemerenne u
IIPOWICHHBIN IyTh.

3. JIBmkeHUe MO OKPYKHOCTH. YTOII TOBOPOTA, YIIIOBasi CKOPOCTh M YTIIOBOE YCKOPEHHUE.
CB43b YIJIOBBIX U JUHEUHBIX BEJIMYHH.

4. KpuonuHeitHOoe NBIKeHUE. TaHreHIMalIbHOE W HOpMaibHOe YyckopeHue. I[lomHoe
yCKOpeHUe. YT0oJ MEXIy CKOPOCThIO U YCKOPEHHUEM.

5. Hueprmanbuble cuctembl orcyera. [IpuHiun otHocutenbHocTu [amunes. [lepssiii
3ak0oH HproTOHA.



6. Ilonarue cwmibl, Maccel U uMmmyibca. [lpuHnun cynepro3unuu. OCHOBHOW 3aKOH
JWHAMUKHU TOCTyNaTeIbHOro nBrxeHus. Tpernil 3akoH HeroToHa.

7. MoMeHT umnyiabca U MOMEHT CUJIbl OTHOCHUTENBHO TOYKH. OCHOBHOE YpaBHEHME
JUHAMHUKU BPAILATEIBHOTO IBHKEHUS.

8. Bpamenue BOKpYr HEMOABMXHONW OCH. MOMEHT MHEpPIMH TBEpPAOTo Tena. Teopema
[ITeitnepa.

9. Amnasorusi XapakTepHUCTUK U YPAaBHEHUH IOCTYNATEIbHOTO M BpamlaTeIbHOTrO
JIBUKCHUS.

3akonvl coxpanenus 6 mexanHuke

1. MWnrerpans! neuxeHus. CBsa3b 3aKOHOB COXPAHEHUS! ¢ CUMMETPUSMHU MIPOCTPAHCTBA U
BPEMEHH.

2. 3aMKHyTas cucTeMa. 3aKOH COXPAaHEHHs IOJIHOTO UMITYJIbCa CUCTEMBI Tell.

3. 3akoH COXpaHEHHs TIIOJHOTO MOMEHTa HMIyJbCa CHCTEMBbI Teil. JIBikeHHEe B
LIEHTPAJIbHOM II0JIE.

4. Pabora u MmomHocTh. KnHeTnueckas 3HEprusi MOCTYNATENbHOIO M BpAIIATEIbHOTO
JBUKCHUS.

5. KoncepBaTuBHBIE U  JUCCUIATHBHBIE CHJbl. PaboTa  KOHCEPBAaTHUBHBIX U
JUCCUIIATUBHBIX CHIL.

6. IlorennmansHas SHEPrHs. 3aKOH COXPAHEHUS TOJTHON MEXaHUYECKON SHEPTHH.

7. Cps3p MeXay CWIOH M TNOTeHUMANbHOM »Heprueil. JlBa cmocoba omnucaHus
B3aUMO/JICUCTBUS.

8.  Coynapenue 1ByX Ten. YIpYruil U HEyNpyrui ynap.

Mexanuueckue Konedanus

YpaBHeHUE rapMOHUYECKHUX KOJICOaHUH U ero pereHue.
XapakTepucTUKH KojeOaHui (aMIIuTy/ja, 4acToTa, HadanbHas (asa).
MaremaTtnueckuii 1 GU3NUECKUN MASTHUKU.
CrnoxeHne TapMOHHYECKUX KOJICOaHUI OJJHOTO HaIlpaBieHus . bueHwus.
CrnoxeHue nepneHIuKyIApHbIX Kosebanuil. @urypsl Jlnccaxy.
YpaBHEHHE 3aTYXAOIINUX KOJICOAHWH U €ro pelicHue.
XapaKkTepUCTUKU 3aTyXaloUMX KojeOaHui (Bpems pelakcaluu, JorapupMUUecKuit
JIEKPEMEHT, TOOPOTHOCTB ).

8. DHeprus rapMOHMYECKHX U 3aTyXalOIIMUX KOJeOaHH.

9. Brmyxnennsie konebanus. Pesonanc.

Ynpyzue ¢onnw

1. Tlonepeunsle U NPOAOIbHBIE BOJHBL. XapaKTEPUCTUKU Oeryieil ynpyroi BOJIHBI.

2. CKOpOCTb pacnpoCTpaHEHHs! YIPYTUX BOJIH.

3. Kiaccudukanus BoiH 1mo ¢opme BOJTHOBOW MOBEpXHOCTH. [Inmockast, chepuieckas u
LWIMHPUYECKasl BOJIHA.

4. BonHOBOe ypaBHEHHE. YpaBHEHHE Jy4a, YpPaBHEHHME IUIOCKOM BOJIHBI, BOJIHOBOE
ypaBHEHHE B 00IIEM BUjIE

5. Hanoxenue ynpyrux BoiH. Ctosigasi BOJHa U €€ 0OCOOEHHOCTH.

6. Konebanue HaTAHYTOH CTPYHBI.

Knaccuueckasa cmamucmuka

1. Makpocucrema. CTaTUCTUYECKMH W TEPMOJMHAMHUYECKHH IOAXOJbl K OMHMCAHUIO
MaKpOCHCTEM.

2. JuckpetHblit HaOop BenuuuH. [IoHATHE BEPOATHOCTH U CpEeTHEH BETHMUUHBI.

3. HenpepsiBHbIii Ha00p BenmuurH. OYHKIUS pacTpeeNIeHUs CIyJailHOW BETMYUHBI U €€
cBOMCTBa ((PU3UUECKUN CMBICII, pacyeT BEpOSTHOCTEH, YCIOBHE HOPMHMPOBKH, pacueT CPEeIHHX
BEITUYMH).

4. PacnpeneneHue MoJIEKyJ O MpoeKIMaM ckopocteil. Pacnpenenenue I'aycca.

5. Pacnpenenenne Mmosnekyn mo Moaysto ckopoctH. Pactpenenenue Makcpera.

6. Hauboisee BeposTHas, cpeHssA U CPETHEKBAAPATHYHAS] CKOPOCTH.

NoabkowhE



7. Pacmpenenenne MOJIEKYJ HIEANbHOTO Ta3a IO BBICOTE B TOJIE TSHKECTH 3E€MIIU.

Pacnipenenenne bonbnmana. bapomerpudeckas gpopmyia.
MKT u nepgoe nauano mepmoouHamuxku

1. Monuens uneansHoro rasa. J[apienue u remreparypa ¢ Touku 3peanst MKT. YpapHenue
COCTOSIHUS U/1€aJIbHOTO rasa.

2. llousaTtue crenenei cB0OOOABI MOJIEKYJIbL. Teopema 0 paBHOpacpeeIeHUU SHEPTUHU T10
CTETICHSIM CBOOO/IBI.

3. BuyTpeHHss 3Heprus Kak QyHKIUS COCTOSHUS CUCTEMBI.
Pabora kak QpyHKIUS mporecca.
IlepBoe HauasI0 TEPMOJMHAMUKH.
N30TepMHUUECKIii, N30XOPUUECKUI 1 N300apHUECKHUI TPOIECCHI.
Anunabatuyeckuii porecc. YpaBuenue [lyaccona. [lonmurponudeckue mporeccl.
[TonsaTue temnoemMkocTu. MolisipHast U yAenbHas TEIIOEMKOCTH. TEIUIOEMKOCTh MIPHU
M30IPOLIECCAX.

O NOo O

Bmopoe nauano mepmoounamuru. Iumponus

1. Hanpanenue mpomeccoB. Craructuueckuii  Bec  makpococrosiHus.  CyTh
HEOOPaTUMOCTH.

2. Bropoe nauano repmogunamuku. @opmynupoku Knaysuyca u KensBuHa.

3. DHTpomus CUCTeMEHI 1 ee cBoicTBa. Teopema HepHcTa.

4. V3MeHeHue SHTPOIUU B TEIUIOBBIX IPOIECCaX.

5. OcHOBHOE ypaBHEHHE TEPMOJAMHAMUKH. TepMOIMHAMHYECKUE TTOTCHIIHAIIBI.

6. Huxnmnueckuit mpouecc. Kosdduunent noneznoro neicTBUs TEMIOBON MAaITUHBIL.

7. Iuxn Kapno. Teopema Kapno. TepmonHaMmuyeckas 1ikajia TeMrepaTyp.

8. Craructuueckuit cmbica suTponuu. ®opmyna bonbsimana.

2 cemecTp

InekmpomazHummuoie 60HbL

1. Cucrema ypaBHeHuii MakcBemna Kak o000OLIEHHE PpPa3pO3HEHHBIX  SBICHUM
3JIEKTPUYECTBA U MAarHeTU3Ma.

2. CgaoiicTBa ypaBHeHuid MakcBema. [Ipenckazanue cyniecTBOBaHHS AJIEKTPOMArHUTHBIX
BOJIH.

3. BomHoBoe ypaBHeHme. CKOpPOCTh pacHpOCTpaHEHUS BOJHBI W  TI0Ka3aTelb
MIPEJIOMJIEHUS CPEIBI.

4. Ilnockas 37€KTpOMarHUTHAsI BOJIHA U €€ OCHOBHBIC XapaKTEPUCTHKHU.

5. DHeprus u UMITYJIbC IEKTPOMarHuTHOM BoHbI. BekTop [lolinTuHTa. THTEHCHBHOCTS.

6. IlIkana 37eKTpOMarHUTHBIX BOJIH. OCOOEHHOCTH ONTUYECKOTO JTUana3oHa.

7. EcrecTBeHHBIN U MOISPU30BaHHBIN cBeT. Buasl monspuzarnuu. CTeneHb NOasSpU3aliu
YaCTUYHO IOJISIPU30BaHHOTO CBETA.

8. 3axon Maioca.

9. Tonmspuzanus TpU OTPAKEHUH W TIPEIOMIICHHH CBETa Ha TpaHHIE pasjena
JIUAJIEKTPUKOB. YT01 bprocrepa.

10. JIBoitHOe ryuenpenomiieHue. Y cTpoicTBO mpu3Mbl Hukous.

11. Onrtuyecku aKkTUBHBIE BEIIECTBA. BpallleHHWe MIOCKOCTH MOJSIPU3AlliUd CBETa MpHU
MIPOXOKICHUH Yepe3 ONTHUYECKU aKTUBHYIO CPEIy.

Humepgepenyun ceemosvix 6011

1. Tlomstme wHTepdepenumu. [IpuHIMI CynmepmoO3UIMKU JJIS  CBETOBBIX  BOJIH.
Hab6mronaembie 1 HeHaOI01TaeMble BETUYHUHEI.

2. KorepeHTHBIE W HeEKOrepeHTHBIC BOJIHBL. CIIO)KCHHE WHTCHCHBHOCTEH B CiIydae
HEKOTePEHTHBIX U KOTEPEHTHBIX KOJICOAHUH.

3. VYcnoBusi ycwieHus W OclablIeHHMs CBeTa B 3aBHCHMOCTH OT pasHocTH (a3
UHTEPPEPUPYIOLTUX BOJH.

4. Onruyueckuii myTh CBETOBOTO Jyda. CrtocoObl U3MEHEHUSI ONTHYECKOTO ITYTH CBETOBBIX
BOJIH.



5. CBs3b ONTUYECKOM pa3HOCTH X0/1a ABYX BOJIH C Pa3HOCTHIO (a3. Y CIOBUS MaKCUMyMa
U MUHUMYMa UHTep(EepeHIINH B 3aBUCUMOCTH OT ONITUYECKOM pa3HOCTH X0/a.

6. Cxema lOwnra. YcnoBus HaOmomenust uHTepdepeHunu. KoopauHaThl CBETIBIX U
TEMHBIX II0JIOC Ha IKPaHE.

7. BpemeHHas U IpPOCTPaHCTBEHHAs! KOT€PEHTHOCTD.

8. MHurepdepeHuns B TOHKUX IJICHKAX B OTPAKEHHOM U IIPOXOJISIIEM CBETE.

9. Cxema mns HabmoneHus kosen, HpioroHa. Pamuycel CBETNIBIX M TEMHBIX KOJEL B
OTPaKEHHOM U MPOXOJSIIEM CBETE.

ugpparkuyus u oucnepcusa céemosvix 011

1. Senenme pudpakuuu. OcoOEHHOCTh IUQPPAKIUKA CBETOBBIX BOJH. Jludpakius
Openens u Opaynrodepa.

2. Ilpunnun Iroiirenca-®OpeHens. YOpolieHWe BBIYUCICHUNA C ITOMOIIBIO BEKTOPHON
JarpamMmBbl.

3.  Hudpakaus OpeHens Ha KPyTJIoM OTBepCTHH. 30HBI DpeHes.

4. Jndppakuus @payHrodepa Ha y3KOH MPSIMOIMHEHHON mIenu. YCIOBUS MaKCUMyMa U
MUHUMYMa. 3aBUCUMOCTh HMHTEHCUBHOCTH CBETAa OT yria Au(pakiuu.

5. HMudpakumonnas pemerka. OCHOBHBIE XapaKTEPUCTHKU TU(PPAKIUOHHOW PEHICTKH.
YcioBus TIaBHBIX MAKCUMYMOB U MUHUMYMOB U I00aBOYHBIX MUHHUMYMOB.

6. VYrnoBas aucriepcus ¥ pa3zpeniaromas CrioCOOHOCTh TUPPAKINOHHONW PEIIETKH.

7. Judpakuusa Ha IPOCTPAHCTBEHHOW pellIeTKe.

8. ®usnveckue MPUHIMIIEI TOIOTPaAPHH.

9. Jucnepcus cBera. HopmanbHas u aHOManbHas AUCIIEPCHSL.

10. BomnoBoii maket. dazoBas u rpynoBasi CKOPOCTH BOJIHBIL.

Keanmoeasa npupooa uznyuyenusn

TennoBoe uznydeHune abcoaOTHO YepHOoTo Tena. 3akoH Credana — bonpimana.
3akon cMmelennsa Buna. 'unoresa Ilinanka.
Oueprus u uMnynbsc poronHa. J[aBnenue ceera.
®oroaddext. 3akonsl porodrddexra. Kpacnas rpanuna gpororddexra.
®opmya DiHIITEIHA. PeNITHBUCTCKUN U HEPETIATHBUCTCKUN (OTOI(D(DEKT.
TopM0O3HOE PEHTTEHOBCKOE U3ITyUEHHE.
O¢pdext Komnrona. ®opmyna KomnroHa.
KopnyckyisspHO-BOIHOBOM Ayalllu3M CBETA.

LNk~ WNE

3 cemecTp
Anexkmpocmamuyeckoe none

1. Cuuiel B mpupozie. Ponb 35€KTpOMarHUTHOTO B3aMMO/IEHCTBHSL.

2. DNEeKTpOoCTaTHIeCKOe ToJie. DNeKTpUIecKuil 3apsia. CBOMCTBA JEKTPHUSCKOTO 3apsija.
3axoH Kynona.

3. HanpsikeHHOCTB DIIEKTPOCTATUIECKOTO TTOJIS.

4. ITpuHIUT CYyNepHO3UIMHU 3IEKTPOCTATHUECKHUX MOJIEH A1 TUCKPETHOTO U HENPEPHIBHOTO
pacnpeneseHus 3apsaaoB.

5. IToTok BekTOpa HAPSHKEHHOCTHU dIEKTpocTaTudeckoro noiisi. Teopema [Maycca.

6.IToTeHIMaTBPHOCTh ~ 3JEKTpOCcTaTHYeCKOoro mojs. [IpuHOMO  cymepno3wmmu st
NOTEHIIHANIA.

7.Pabota no nepemenieHuto 3apsaaa B 3JeKTPOCTaTHUIECKOM ToJie. TeopeMa o0 HUPKYISLHUH.

8.CBsI3b MEX/1y HAIIPSDKEHHOCTHIO M TOTEHIHATIOM.

9. 'eomeTrpuyeckoe onucanue mosst. CHIIOBbIC JIMHUU. DKBUIOTEHIIMATBHBIC TOBEPXHOCTH.

Jusnekmpuku u npo6oOOHUKU 6 IIEKMPUUECKOM NoJ1e

1. Dnekrpuyeckuil umnosb. J{UMoNbHBIIT MOMEHT.

2. DnekTpudeckoe nose B auaniekTpuke. [lonspusanus nusnekrpuka.

3. Bektop anekrpuueckoro cmemeHus. [udnexTpudeckas MPOHHUIIAEMOCTh BEIIECTBA.
Teopema ["aycca 11 qUAIEKTPUKOB.



4. VYcnoBus Ha rpaHULE pa3feia ABYX IUAIEKTPUKOB.

5. DIeKTpOeMKOCTh YEANHEHHOI'O MPOBOJHUKA.

6. Konzmencarop. DIEKTPOEMKOCTh IUIOCKOTO, C(EPHUUECKOro M HUIMHIPUIECKOTO
KOHJICHCATOPA.

7. CoenuHeHue KOHJIEHCATOPOB.

8. DHeprus 3apsKeHHOT0 KoHAeHcaTopa. [NI0THOCTh SHEPTUN SIEKTPUUYECKOTO MOJIS.

9. BxitoueHue KOHIEHCATOPA B AIEKTPUUECKHUE LICTIH.

Hocmoannwlit 31eKkmpuyecKuii mokK

1. Dnexrpuyeckuii ToK. [IT0THOCTH TOKA. YpaBHEHUE HEMPEPHIBHOCTH.

2. 3axon Oma B nuddepeHunanbaoi hopme.

3. 3axon Oma B MHTErpajibHON (opMe /U OAHOPOJHOTO YYacTKa LENH. DIEKTPHUECKOe
HaIpsDKEHUE.

4. Conpotusienue npoBoaHuka. CoeJUHEHUE CONPOTUBIICHUH.

5. 3akon Oma j1st HeOHOPOAHOTO yuyacTka memnu. Ctopornnue cuibl. I/C.

6. IIpaBuna Kupxroda mais pacuera pa3BeTBICHHBIX IIETICH.

7. PaboTa m MOUTHOCTH JIEKTPUUYECKOTO TOKA. 3akoH J[xoyis-Jlenna.

8. IlepexoaHble MPOLIECCH B LIEMTH C KOHAEHCATOPOM.

Maznummnoe none u 31eKMPOMAZHUMHAA UHOYKUUA

1. Enunas npupoja 3J€KTpUYECKOTO U MAarHUTHOTO MOJIS.

2. VcTOYHMKM MarHMTHOTO 10Jisl. MarHUTHOE 1oJie ABMXKYILETrocs 3apsaa 1 MPOBOJAHUKA
¢ TokoMm. 3akoH buo-Casapa.

3. TloTox M wUpPKynALMS BEKTOpa MHAYKLIUM MarHuTHoro mnons. Teopema ['aycca u
TEeopeMa O HUPKYJISALHUU.

4. Cuna Jlopenua. JIBuxeHune 3apsyK€HHOM YacTUIBI B MATHUTHOM I10JIE.

5. Cwua Ammepa.

6. MarnuTHOe nose B BeuiecTse. HamMarHumueHHOCTb.

7. HanpseHHOCTp MarHUTHOro mojs. MarHutHas NPOHMIIAEMOCTh BELIECTBA.
JlnamarHeTuky U mapaMarHeTHKH.

8. ®deppomarneruku. Pusndeckas mpupoaa GeppoMarHeTu3ma.

9. 3akon onekrpomarHuTHo wuHAyKuuu Dapanes. IlpaBuno Jlennma. Buxpesoe
AIIEKTPUYECKOE TOJIE.

10. SBnenue camomHnykuuu. MHaykTuBHOCTH. CONlEHOUA.

11. Dueprus KOHTypa ¢ TOKOM U MarHUTHOTO IOJIS.

dnekmpuueckue K0J1€0aHUA U NEPEMEHHDBLIL MOK

KonebatenbHblil KOHTYp. MeXaHNU3M BOSHUKHOBEHHUS SJIEKTPUUECKUX KOJIEOAHUH.
OHeprus 31eKTPUIECKUX KoleOaHuH.
3aryxaromue KonebaHus. XapakTepUCTUKH 3aTyXaroIINUX KoJieOaHHH.
Posib akTMBHOTO CONPOTUBIIEHUS B KOJIEOATEIILHOM KOHTYpE.

5. BriHyXIeHHble KkoneOaHus. BekTopHas nuarpamma HampspkeHHi. Pe3onaHnc Toka.
Pe3onancHas yacTora.

6. CoortHomenne (a3 MEXIy BHEIIHUM HAIPsDKEHHEM, CHJIOW TOKA W HANpsDKEHUEM Ha
pa3IMYHBIX JIEMEHTaX LENH.

7. IlepemenHwlii TOK. VHAyKTUBHOE U  €MKOcTHOe comportuieHue. IlomHoe
COIPOTHBIIEHUE LIENH NTPH IEPEMEHHOM TOKE.

8. eiicTByronye 3HAUYEHUS CHJIBI TOKAa M HANpsDKEHUs. MOIIHOCTh TIPH MEPEeMEHHOM
toke. KoadduuueHTt MomrHocTH.

NS

dnemenmol K6AHM OGO MEXAHUKU
BonHOBBIE CBOWICTBA YaCTHII.
JlnnHa BosHb! 1e bpoiins. DKkcrepuMeHTaIbHOE TOATBEPKICHUE.
[Tpunuun HeonpeaenenHoctu I'elizenOepra. CoOOTHOILIEHUE HEONIPEIETIEHHOCTEMH.
BonnoBas pyHKIus 1 ee cBOiCTBA.

AN



o

OcHoBHasl 3a/1aua KBaHTOBOW MexaHUKH. Y paBHeHue Llpéaunrepa.

6. Yacruia B moTeHIMAIbHOH siMe. KBaHTOBaHME YHEPTHUH.
7. TlpoxoskneHue 4acTHUIlbl Yepe3 MOTCHIHAIbHBIN Oaphep. TyHHETbHBIN YP(HEKT.

Teopus bopa u uznyuenue amomos
1. Ilnanerapnas Mojaenb aroma.
2. Ilocrynatel bopa.
3. HMsmyuenue aTomMa BOJOPOJa U BOJOPOIONIOTOOHBIX CHCTEM.
4. Cunexrtpanbabie cepun. ®@opmyia banpmepa.
5. CnexkTpbl MHOT03JEKTPOHHBIX aTOMOB. 3aKOH Mo31u.

Amom ¢ mouKu 3penus KeaHMmMoeou MeXanuKu
1. KBsanTOBBIE UKCA, XapaKTEPU3YIOIIHE [T0JIO)KEHNUE DIEKTPOHA B aTOME.
2. KBanToBaHue 3HEpruu.
3. KBaHTOBaHWE MOMEHTA UMITYJIbCA.
4. Cnun nekTpoHa. [ToHbI MOMEHT 3JIeKTpOHa.
5. (Cxema sHepreTuuecKuX ypoBHEH aToMa BOJOpO/A.
6. IlpaBuna oTO6oOpa MpU aTOMHBIX IEpexoaax.
7. 3amnosiHeHue 3JEKTPOHHBIX 000JI0YEK B MHOTOJIEKTPOHHBIX aromax. [Ipunnun [laynu.
Keanmoesas cmamucmuka u 31eKmponpoeooHoCmy meepovlx meJl
1. IIpuHIMO TOXIECTBEHHOCTH OJIMHAKOBBIX YACTHII.
2. boszonbl u ¢epmuonsl. Tpu Buga CTaTUCTUKHU: Kiaccuueckas, bose-DitHmiTeliHa U
®epmu-/lupaka.
3. CBobojaubie anekTpoHbl. JHeprus Gepmu.
4. 3oHHas TEOpUs TBEPABIX TEIN.
5. DJEeKTpPOmpOBOAHOCTh  MOJYHPOBOAHUKOB.  3aBUCHUMOCTH  IPOBOJUMOCTH  OT
TEeMIIepaTyphI.

6. CoOcTBeHHas U MpUMECHas MPOBOIUMOCTbH MOTYIIPOBOJIHUKOB.
7.  DNeKTpOnpOBOJHOCTb METANIOB. 3aBUCUMOCTb COIPOTHUBIICHUS OT TEMIIEPATYPHI.
8. SIBnenwue cBepxmpoBoauMocTd. KBaHTOBas TEOpHs CBEPXIIPOBOJAUMOCTH.

Amomnoe a0po u adepHuvle peaKyuu
1. SIBnenue panunoakTuBHOCTU. OCHOBHOM 3aKOH PaJUOAKTHUBHOIO pacmaja.
2. PannoakTUBHBIC PSIBL.
3. CoctaB 1 XapaKTepUCTHUKU aTOMHOTO s/ipa. SIiepHbIe CHUIIBI.
4. KanenbHas u o0onouednast Mojenu siiep. Paguyc siapa.
5. Macca u sHeprus cBsi3u sApa. Y IeibHast SHePTUs CBS3H.
6. SlnepHble peakuuu. DHEPTus SACPHON PEaKIiH.
7. SlnepHas sHepreTuka.

Ocobennocmu paouoaKxmueHslxX pacnaoos

1. VYpaBHeHHEe M JHEpPreTUYEcKoe YCioBHUE o-pacmana. CBsi3b SHEPTUU (-HACTHUIIBI C

nepruoaoM rnojrypacmajia.

2.
3.
4.
S.

TynuenbHbIN 3G ekt mpu a-pacnane. CHeKTp o-4acTHIl.

Xapakrep CIeKTpa y-U31ydeHUs.

[Tpouecchl B3aMMOJIEHCTBUS Y-KBAHTOB C BEIIECTBOM.

3aBUCHMOCTh MHTEHCUBHOCTHU Y-U3Ty4€HHUs OT TOJIIMHBI cosi BemiecTBa. CpaBHEHUE

HpOHI/IKaIOIJ_ICﬁ CIIOCOOHOCTH PAa3JIMIHBIX BUAOB U3JTYYCHUS.

6.
7.

Tpu Buna B-pacnana. DHepreTudeckuii criekrp B-uactun. I'unoresa HEUTpUHO.
3akoHbI coxpaHeHus npu B-pacnazne. Jlentonsl. JlenToHHBIN 3apsi.



IIpuioxenne 2.

OHEHO‘IHLIB cpeacrea AJisd MpoBEeACHUSA l'IpOMe)KyTO‘lHOﬁ arrecranmum

a) [linanupyembie pe3yJbTaThbl 00yUYeHHs U OllEHOYHbIE CPEJCTBA /ISl NPOBEACHUs MPOMEKYTOYHON aTTeCTAlNM:

Kon

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH
HHAWKaTOopa

OueHouHble CpeCTBA

OIIK-1 — Cnoco6eH aHAJIU3UPOBATH 3a1a4H PO ecCHOHATBHOM NesiTeIbHOCTH HA OCHOBE MO0JIOJKEHHUIi, 3aKOHOB M METO/JI0B B 00J1aCTH

€CTCCTBCHHLIX HAYK H MATEMATUKH

OIIK-1.1 Hcnonb3yeT TONOXKEHUS, 3aKOHbI U
METOJIbI B O0JIACTU €CTECTBEHHBIX HAyK U
MaTEeMaTUKHU TPU PEIICHUH MPAKTUYECKUX
3azaq

IlepeyeHb TeopeTHYECKUX BOMPOCOB K IK3aMEHY:
1 cemecTp

1. Kunemaruka mnoctynartenbHoro aswxeHus. [loHstue paauyc-BekTopa,
CKOpOCTH U yckopeHus. Hauanbuble yenoBus. [Ipsimas u oOpaTHas 3ajauu MEXaHHUKH.

2. WNuepunanehble cucteMbl oTcuera. [loHATHE CMlbI, Macchl U UMITYJIbCA.
OCHOBHOW 3aKOH TUHAMUKH MOCTYIATENbHOTO ABHKEHHUS.

3. 3aKkoHBl COXpaHEHHMs] B MeEXaHHMKe. 3aMKHyTas CcHUCTeMa. 3aKOHBI
COXPAHEHHs UMITYJIbCa U MOMEHTA UMITYJIbCA.

4, JIBa cmocoba omucaHWs B3aUMOJCUCTBUS. J[BY>kKeHHWE 4YacTHIBI B
OJTHOMEPHOM CTallMOHApHOM IoJie. CBsI3b MEXy CUJION U IOTEHLINATIbHON YHEPTUEH.

5. OO6miee moHATHE O BOJIHAX. XapaKTEPUCTUKH Oerymiel BoHBL. BoiaHOBOE
YPaBHEHHUE IUIOCKOHN BOJIHBI.

6. [Toctynarter DiiHmITelHA. 3amMelyieHne BpeMeHH. JIOpeHIIeBO COKpallieHne
JUIMHBL. PensTuBucTCKUe MHBapHaHThl. MIHTEpBai.

7. Maxkpocucrema. MHKpPOCOCTOSSHUE U MAaKpOCOCTOSIHUE  CHCTEMBI.
Cratuctuueckuii noaxos. IloHsATHE BEPOATHOCTH U CPEAHEN BETUUHHBI.

8. OyHKIUA pacIpeeeHus CIy4ailHON BEIMYHMHBL. Pacnipeienenne MoaeKymn
I10 IIPOEKIUAM CKOPOCTEH.

9. Mopens uaeanpHOro rasa. /laBieHne M temmeparypa C TOYKHM 3pEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH. Y PaBHEHHE COCTOSIHUS MI€aJIbHOTO rasa.

10. [IpoGema HEOOPATUMOCTH TETIOBBIX MTPOLIECCOB. DHTPOIUS CUCTEMBI U €€
ceorictBa. Teopema HepHcra.

11. Craructuueckuii  Bec  makpococtosiHusa. CyTh  HE0OpaTHMOCTH.




Kon
WHIUKaTOpa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1neHOYHBIC CPEACTBA

Craructuueckuil cmbic sHTponuu. Popmyna bonbimana.

12.

FpaHI/IHH INIPpUMEHUMOCTH MOJCIN HUACAIIBHOIO rasa. YPaBHeHI/Ie

Ban-gep-Baanbca. I30TepMbl peanbHOTO rasa.

Hepeqeﬂb TCOPETUYCCKHUX BOIIPOCOB K 3a4€TYy € OLIEHKOM

2
1.

2.

10.

11.

cemecTp

EctecTBeHHbII M mOJIApU30BaHHBIA cBeT. CTENEHb MOJSIPU3ALMUU JIUHEHHO
IIOJIAPU30BAHHOIO cBeTa. 3akoH Maoca.

[longpuzanus Nnpu OTPa)KEHUU U NPEIOMIICHUM CBETa Ha IpaHULE pas3zaena
JURJIEKTPUKOB. YT0J bprocrepa. J[BoliHOE my4yenpeaoMiIeHueE.

CrnocoOpl nmonsipuzauuu ecrectBeHHoro csera. [Ipusma Hukons. Bpaienue
IJIOCKOCTH TOJISIPU3ALMY CBETA ITPH MPOXO0KIEHUHU Y€PE3 ONTHYECKH aKTHUBHYIO
cpeny.

[lkana »1eKTpOMarHUTHBIX BOJH. OCOOEHHOCTM ONTHYECKOTO JHara3oHa.
[TokazaTens npeoMIICHUS! CPEBI.

Korepentnsle BonmHbl. UHTepdepeHuus cBetoBbiXx BoiH. CroxeHue
MHTEHCUBHOCTEHN B ClIy4ae HEKOT'€pEHTHBIX U KOTEPEHTHBIX KOJICOaHHH.
OnTnueckast pasHocTh XoAa. CBsi3p ONTUYECKOW Pa3sHOCTH XO0Ja JBYX BOJIH C
pa3HOCThIO (a3 MEeKAY HUMHU. Y CIOBUS MaKCUMyMa U MUHUMYMa.

Cxema IOnra gns  HaOmogeHuss  uHTepdepeHuuu. Bpemennas u
IIPOCTPAHCTBEHHAs! KOT€PEHTHOCTb.

Wnrtepdepennuss B TOHKMX 1ieHKax. HaGmionenue xonen HpioTona B
OTPa>KEHHOM U NIPOXOJAIIEM CBETE.

SABnenne audpaxkuuu. Audpakums Ppenens u Dpaynrodepa. Ilpunumn
['oitrenca-dOpenens.

Hudpaxaus Openens Ha Kpyriiom orBepctuu. 3oHbl Openens. ['paduueckuit
METO/I CJIOKEHUSI aMILIUTY]L

Judpaxius OpayHrodepa Ha y3Koil npsMosnnHenHol menu. dudpakiuroHHas




Kon
WHIUKaTOpa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1neHOYHBIC CPEACTBA

12.

13.
14.
15.

pelieTKka Kak COBOKYITHOCTh KOHEUHOI'O YUCIIa 1IEeH.

TennoBoe wu3nydenue Ttena. 3akoH Credana-bosnbimMana. 3akoH CMeEIICHUS
Buna. ['unioresa Ilnanka.

dororddext. 3akonsr Ctoneroa. Dopmyna DUHIITEHHA.

®otonsl. [laBineHue ceera. KopnyckyasspHO-BOJHOBOW JIyalu3M CBETA.
Paccesnue ¢potona Ha cBob6ogHOM AnnekTpoHe. Popmyna KomnroHa.

Hepeqeﬂb TCOPETUYECCKHUX BOIIPOCOB K 3a4€TYy € OLIEHKOM

3
1.

2.

o

10.

11.

cemecTp

Cunbl B3auMOJIEHCTBUS B IPUPOJE. DINEKTpocTaTuyeckoe nojie. 3akoH Kyiona.
HanpsiKeHHOCTb 3JIeKTPOCTaTUYECKOro 1oJisl. [IpuHIMI Cyneprno3uiuuu.
Cunosble nuHH. [10TOK BEekTOpa HAINPSHKEHHOCTH 3JIEKTPOCTATUYECKOTO TOJIS.
Teopema I'aycca.

[Torennman.  Teopema 0  HUPKYISIMUM ~ BEKTOpPA  HAIPSIKEHHOCTH
ANEKTPOCTATUYECKOTO MOJIsL. CBSA3b MEXAY HANPSIKEHHOCTBHIO U IOTEHIIUAJIOM.
OnexrpoeMkocTh. KonpeHcaToprl. CoequHEHHE KOHJIEHCATOPOB. OHEprus
KOHJIEHCATOPa. DHEPTHUs MIEKTPUIECKOTO MOJIA.

DnexTpuueckoe 1nojie B quaiekrpukax. [lonspusanus.

Onexrpuueckuid Tok. IInoTHOCTE TOKA. YpaBHEHNE HENPEPBIBHOCTH. 3akOoH OMma
B 11 depeHnnanbHoM 1 MHTErpanbHON hopmax.

ConpoTuBienue npoBoHUKOB. CTOpOHHUE cuiibl. 3aKOoH OMa B MHTETpaIbHON
dbopme.

[IpaBuna Kupxroda mias pacuera pa3BeTBIEHHBIX Lieneid. MoIIHOCTH TOKa.
3akoH Jxoynsa-JleHna.

Enunas mpupona snekTpudyeckoro M MarHutHoro mnods. Ilome nBuxymierocs
3apsaa. [IpyHIMn cyneprno3unuy MarHuTHeIX nosnen. 3akoH buo-Casapa.
[ToTok 1 HUPKYIALKS BEKTOpa MHAYKIIMK MarHuTHoro nosid. Teopema ['aycca u
TEOpeEMa O HUPKYJISALUH.

Cua Jlopenna. Cuita Amriepa.




Kon
WHIUKaTOpa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1neHOYHBIC CPEACTBA

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

3akoH 3nexkTpoMarHuTHOM uHaykuuu @apanes. [lpasuno Jlenuna. Buxpepoe
JNEKTPUYECKOE IOJIE.

SIBnenne caMOMHAYKIMH. IHIYKTUBHOCTb. DHEPrus KOHTYpa C TOKOM. DHEPIus
MarHMTHOI'O IOJIS.

KoneOarenbublit  kOHTYp. CBOOOJHBIE TapMOHMYECKHE U  3aTyXarollue
JIEKTpUUYECKUe KoeOaHus. DHeprust KoneOaHui.

BoiHykneHHble  3JeKTpuueckue — Kojebanusd.  BekropHas — nuarpamma
HanpspkeHud. Pe3onanc Toka.

[Tepemennbiii TOK. MTHAYKTUBHOE U €MKOCTHOE CONPOTHBJIEHUE. MOIIHOCTH B
LIENIY [IEPEMEHHOTO0 TOKA. JIeCTByOIINE 3HAUEHUS TOKA U HAIIPSKEHUS.
Onexktpuueckoe mnoje B BewlecTBe. llomspuzanus audnexktpuka. Bekrop
EKTPUYECKOT0 CMELIEHU. [JuniiekTprudeckast IpOHUIIAEMOCTb BEILECTBA.
MarnutHoe nose B Beniectse. HamaranueHHocts. HanpskeHHOCTh MAarHUTHOTO
noJisl. MarHuTHas IpOHULIAEMOCTS BelecTBa. DeppoMarHeTHKH.

Cucrema ypaBHeHuil MakcBemia kKak 0OO0OIIEHHE pPa3pO3HEHHBIX SBICHUM
AJIEKTpUYECTBA U MarHeTu3ma. MaTtepranbHble ypaBHEHUS.

CpoiictBa  ypaBHeHuil =~ MakcBemna.  [IpenackazaHue — CylecTBOBaHMS
9JIEKTPOMAarHUTHBIX BOJIH.

ONEeKTPOMarHuTHbIE BOJIHBI. BoanoBoe YpaBHECHHUE. CaoiicTBa
3JIEKTPOMArHUTHBIX BOJIH.

BonnoBble cBoiicTBa yacTull. JlnmHa BosHEI e bpoilid. DkcnepuMeHTanbHbIe
MIOATBEPKICHUSI TUIIOTE3bI 1e bpoiins.

ITpuHIHD HEOIPEIEIEHHOCTH. CootHomieHne HEOIIPEIEICHHOCTEN
I'eitzenbepra. OcobeHHOCTH MpOIEcca M3MEPEHHUS B KBAHTOBON MEXaHUKE.
dusnueckoe HUCTOIKOBaHUE BOJH Je bpoitna. BonHoBas ¢ynkuus u ee
cBoiicTBa. [110THOCTH BEpOSITHOCTH OOHAPYKEHUST YACTULIBI.

OcHoBHasl 3ajaya KBAaHTOBOW MexaHMKHM. HecTanmoHapHOe M CTallMOHApHOE
ypaBHeHue [lIpénunrepa.

Yactuia B 0HOMEpPHON OECKOHEYHOW MPSIMOYTOJIBHOM MOTEHIMAIBLHOU sIME.
KBanroBanue sneprun. Co6cTBeHHbIE PYHKIIMH COCTOSTHUSI YaCTHUIIBL.




Kon

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1neHOYHBIC CPEACTBA

UHAMKATOpa

27. TIpoxokIeHHE YaCTHUIIBI Yepe3 MOTCHINATbHBIN Oapbep. TyHHENbHBIH A deKT.

28. KBaHTOBBII TapMOHHYECKUH OCIIHILISATOP.

29. [Inanerapnas mojmenp aroma. [locrymatsl bopa. KsanroBanme sHepruu
BOZOPOJONOA00HON CUCTEMBI.

30. Uznyyenne BomopoaonofoOHbIX cucteM. CrHekTpajabHblE CEepUH  aroma
Bogopoaa. O6obmeHHas ¢popmyna banbmepa.

31. CriekTpbsl MHOTOAJIEKTPOHHBIX aTOMOB. 3aKOH MO3JIH.

32. YpaBuenue lllpeaunrepa s atoma Bojopona. KsaHToBaHume MoOMEHTa
umnynbca. [IpaBuna otdopa.

33. CniuH snekTpoHa. KBaHTOBBIE 4HClia, OMUCHIBAIOIINE COCTOSIHHE AJIEKTPOHA B
atome. KpatHoCTh BBIpOKIeHN dHEpreTudeckux yposHen. [Ipuanmn [Taymu.

34. IlpyHIMN TOXIECTBEHHOCTH OJIMHAKOBBIX YacTUIl. Bo30HBI U (HepMHOHBI.
KBaHTOBBIE pactpeneieHus.

35. CBoboaHbIE 2NEKTPOHBI B MeTaiie. Dueprus Oepmu. 30HHAS TeOpUs TBEPIbIX
TeNl.

36. DIEKTPONPOBOJHOCTh METAJIOB M MOJIYTIPOBOAHUKOB. CBEPXIPOBOIUMOCTb.

37. SlBnenne paamoakTUBHOCTH. (OCHOBHOW 3aKOH paJMOAKTHBHOTO pacmaja.
Ilocrosinnas pacnaga. [lepuon nomypacnana.

38. CocTaB U XapaKTEepUCTHKHU aTOMHOTO sipa. KanenbHas Monens. Pazmep u cniuH
sanpa.

39. Macca u sHeprus CBS31 aTOMHOTIO si/ipa. 3aBUCUMOCTh YAEIbHON HEPTHUsl CBA3H
oT MaccoBoro uucia. O6oroueyHass MOJAEIb sjIpa.

40. SnepHble peakMy. DHEPrus peakuuu. Peakuuu geneHus u cuHTesa sep.

41. Tpu Buga B-pacnaga. DHeprernyeckuit cnektp P -uactui. Helitpuso.

OIlK-1.2 Pemaer crangaptabie mpodeccHoHATbHBIC Ilpumepvt npakmuueckux 3a0anuii:

3agavu C IMPUMCHCHHUEM MCTOA0B
MaAaTEMAaTHYCCKOIo aHajln3a

1 cemecTp

1. OnHopoaHbIil cTepkeHb Maccoil M = 5 kr, pacnoioXeHHbI BEPTUKAIBHO,
MOXET BpAIlaTbCsl BOKPYI OCH, MPOXOIALIEH 4Yepe3 €ro BepXxHuil KoHel. B cpeauny
CTEPKHsI MONajaeT IMynst Maccod m = 10r, JeTsmas TOPU30HTAIBHO CO CKOPOCTBIO




Kon
WHIUKaTOpa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1neHOYHBIC CPEACTBA

v = 103 M/c, u 3actpeBaeT B HEM. ONpENEIUTh KHHETHIECKYIO SHEPTUIO CTEPKHS CPasy
rocJie yaapa.

2. Yactuma wmaccel mq = 0,1 Kr, JIBMXKYIIAsCI CO CKOPOCThIO v = 3 M/c,
WCIBITANa YIPYroe COyAapeHHe ¢ TMOKOMBIICHCS dYacTuUed wmaccel my = 0,2 Kr .
OnpenenuTh Kakyr0 KHHETHYECKYIO YHEPTHIO MPUoOpesia BTOpasi 4acTUIla, €CIIH TepBast
OTCKOYMJIA IO/ MPSMBIM YIJIOM K CBOEMY IEPBOHAYATILHOMY HAIIPABIICHUIO.

3. PensITHBUCTCKHMI JIGKTPOH MMEET KWHETHYecKyro sHepruto T, = 0,34 M3B.
Ornpenenutb CKOPOCTh, ¢ KOTOPOM OH JBHXKeTCs. CUMTATh SHEPIUIO MOKOS 3JIEKTPOHA
m,c? = 0,511 MaB.

4. Omnpenenutb CKOPOCTh MOJEKYN a30Ta, MPH KOTOpPOHl 3HaueHue (yHKIHH
pacnipenenenuss Maxkcgeiia npu temneparype T; = 400 K OyzneT TakuM ke, Kak 1 JJIs
temmeparypsl T, = 500 K.

5. Yriekucnslii ra3 B koinyecTBe v = 0,8 MoJeil HarpeBaroT H300apuuecKu Tak,
410 ero 00bEM yBenuuuBaercs B N = 3,1 paza. OnpeaenuTte U3MEHEHHUE SHTPOIIUU B 3TOM
npouecce.

6. UneanbHBIN OTHOATOMHBIN ra3 COBEPIIAET IIUKII, COCTOSIIUN U3 ABYX H30XO0P
U JByX u3zorepM. HauOonblmass m HauMEHbIIAas TeMIEpaTyphl IUKIA COCTABIISIOT
T =400K u T,=300K, a nHaubonpmuii o0beM B n =4,5 pa3za mpeBHIIIACT
HauMeHbImi. Onpenenure KodhGUIIMEHT MOJIE3HOT0 JEHCTBUS TAKOTO HUKIIA.

2 ceMecTp

1. Cer ¢ A =0589HM mamaer HOPMAIBHO Ha JTUQPAKIMOHHYIO PEIICTKY C
nepuonom d = 2,5 MKM, cogepxkanryto N = 10000 mrpuxos. Haiitu yrioyro
MUPUHY TUGPAKIIMOHHOTO MaKCUMyMa BTOPOTO MOPSIIKA.

2. Tly4ok ecTeCTBEHHOIO CBETa MAaJaeT Ha CHUCTEMY M3 JIBYX MOCIEIOBaTEIHHO
pAacCMONIOKEHHBIX TOJISIPU3ATOPOB, YIrOJd MEXKIY IUIOCKOCTSIMU MPONYCKAHUS
koTopbix coctaBisier 30°. Koaddumnuent mornomenus nepBoro moisipuzaropa
cocrasisieT 10%, a Broporo — 20%. Kakas yacTb UHTEHCUBHOCTH CBETa MPOUIET
4yepe3 3Ty ONTHYECKYIO CUCTEMY?

3. UYepnoe teno Harpenu ot temmeparypsl 600K no 2400K. Bo ckompko pa3
yBEIUYWIACh OOIas TeryioBask JHEprus, m3iaydaemas TtenoM? Ha ckombko




Kon
WHIUKaTOpa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1neHOYHBIC CPEACTBA

M3MEHMJIACh JUIMHA BOJIHBI, COOTBETCTBYIOIIAs MAKCUMyMY 3HEPTUU U3ITyUCHUS
U CIIEKTPaJIbHbIA COCTAB U3NTydeHUs?

Onpenenuth HaMMEHbBIIUN 3aEp’KUBAIOIIMN TOTEHIMA, HEOOXOIUMBIA s
IIPEKPAIEHUs] 3MUCCHUM C IIOBEPXHOCTH (POTOKATOMAA, €CIM OH OCBEIlaeTCs
u3ilyueHueM ¢ aiauHod BonHbl 0,4 MKM, a KpacHasl TpaHMLIa JUIsl MaTepualia
kaTozaa paBHa 0,67 MKM

®otoH ¢ sreprueit 1 MaB paccesics Ha CBOOOJHOM ITOKOMBILIEMCSI JIEKTPOHE.
HaliTu KHHETHMYECKYyI0 DJHEprur0 JJIEKTpOHA OTAAaud, €CIM B pPE3yJbTare
paccesiHus ITMHA BOJHBI (POTOHA U3MEHIIIACh Ha 25%

3 cemecTp

KBanpaTHast npoBoJiouHast paMKa pacrojoKeHa B OJHOM IUNIOCKOCTH C IJTMHHBIM
IIPSIMBIM IIPOBOJIOM TaK, YTO JIBE €€ CTOPOHBI lTapajulelbHbl IpoBoay. I1o pamke n
MIPOBOAY TEKYT oxnHaKkoBble TOKU | = 1 KA. Onpenenuts cuiny F, neiictByrouyro
Ha paMmKy, eciu Omwkaiiias K IpPOBOAY CTOPOHA pPAaMKM HAaXOOUTCAd Ha
paccTOsiHUU, PaBHOM €€ JUTHHE.

Konebarenbublil kouTyp umeer emkocts C = 10 Mx®d, unnyktuBHocTs L = 25
MI['H u axktuBHOe compotuBieHne R = 1 Om. Yepe3 ckoibko KojeOaHui
aMIUINTYy/1a TOKa B 3TOM KOHTYPE YMEHBILINTCS B € pa3?

JlBa 6€CKOHEUHO JJIMHHBIX IPSMBIX TPOBO/IA CKpEIleHbI MO MpsIMbIM yriioMm. [To
mpoBojaM TekyT Toku I3 = 80A u |, = 60A. Paccrositue d Mexay mpoBOIaMH
paBHo 10 cm. ompenenuTh MarHUTHYIO WHAYKLMIO B B TOYKe, OJMHAKOBO
yAaJe€HHOW OT 000UX MPOBOJHUKOB.

KoHup! nenu, cocrosimeld U3 MOCIEI0BAaTENbHO BKIIOUYEHHBIX KOHJEHcCATopa U
akTuBHOTO compotuBieHnus R = 110 Om, mojcoenmuHWIN K TEPEMEHHOMY
HaNpsHKEHUIO ¢ aMIUIMTYIHBIM 3HaueHueM Uy = 110 B. [Ipu stom amruutyna
yCcTaHOBHUBIIErocs Toka B enu Iy = 0,50 A. Haiiti pasHocTh a3 Mex 1y TOKOM U
110/1aBAEMBIM HAIPSKEHUEM.

[Ipu nBHKEHUHM YACTHIIBI BAOJIb OCH X CKOPOCTh €€ MOKET ObITh OIpeJieleHa ¢

TOUHOCThIO (ommOKoi) 10 1 cm/c. Haiftu HeompeneneHHOCTh KOOPJIWHATHI,
€CIIM yacTULeH siBiiseTcs: 1) anekTpoH, 2) npobunka maccoii 0,1r
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~

10.

11.

CoOctBeHHass  (QYHKIMS, OINKCHIBAIOMIAs COCTOSHHUE MHUKPOYACTHIBI B
OCCKOHEYHO TJIyOOKOH TMOTEHIMAIBHOW sMe mmupuHOM {, HMeeT BHJ
w.(x)=Csin " x

. Ucnionw3ys ycioBUs HOpPMUPOBKH, ONPEIEIUTh NOCTOSIHHYIO C.
BoruncnuTh pagnychl MepBhIX TPEX OPOUT AIIEKTPOHA B aTOME BOJOPOJIa
Haiitn HanOomnpIIyro 1 HAMMEHBIIYIO JUIMHBI BOJMH cepun llamena B crektpe
n3nydeHus: Bojaopoja. CpaBHUTh IMOJYYEHHbIE 3HAYEHUS C JUIMHAMHM BOJH

BHIMMOTO M3JTyYEHUS
192
[lepBonayanbHas Macca W30TONa HMpUAUsS '/ paBHA M = 5 T, THepuon

nonypacnazaa 75 cyrok. Onpeznenure, CKOJIBKO siiep pacmaaercs 3a 1 ceKyHIy B
sToMm npemnapate. CKOJIBKO aTOMOB 3TOTO Iipenapara octanercst uepes 30 cyTok u
BO CKOJIBKO Pa3 U3MEHHUTCSI aKTUBHOCTH Iperapara 3a 3To Bpemsi?

B meHTpe coiHIIA TPOTEKaeT TEPMOsIEpPHAs pEaKIHus CUHTe3a Telusi U3
BOJIOPOZA, B KOTOPOil M3 HeTHIpeX MPOTOHOB obOpasyercs smpo He' m nBa
MO3UTPOHA. 3aNUIINTE 3Tg/ peakuuto. Kakue eme yactTuipl 00pa3yroTcst B Heit?
Kakoe kommuectBo U™® «BBIrOpaeT» 3a TOA B SJIEPHOM peakTope ¢
anekTpudeckoil MmomHuocTeio 1 I'BT u x.m.a. 38%? Cuwurarh, 4To pacnan saep
ypaHa TOJ JEWCTBUEM TEIJIOBBIX HEWTPOHOB MNPHUBOJUT K OOpa30BaHUIO
M30TONOB KCeHOHa-141, ctpoHnus-92 u Tpex BTOPUYHBIX HEHTPOHOB.

OIIK-1.3

HpI/IMeHﬂeT C€CTCCTBCHHOHAYYHBIC 3HAHUWA
U METOJbl MaTeMaTH4YeCKOro aHajau3a B
po¢eCCUOHATBHON IEATETLHOCTH

IIpumepHbIii nepeyeHb BONPOCOB M 3aJaHuil 1o JadopaTopHbiM padoram (1

cemecTtp)

No [ «llpumenenue 3aKk0H06 COXpAHEHUA 01 ONpedeNeHUs CKoOpocmu nojiema

nyau»

1. IlpuBenure mpuMepsl CWII, JAIOMIMX pa3Hble BUABI MOTEHIUAIBHON 3HEPTHUU.

Kakne u3 HHX TNpUCYTCTBYIOT B JaHHOM pabote? W3o00pasute cxemy
SKCIEPUMEHTAIBHON YCTAHOBKH M YKAXKUTE HA HEW CHJIBI, ICMCTBYIOIINE Ha BCE
Tesa, BXOJALIUE B CUCTEMY, B KaXKIAbIi MOMEHT BPEMEHU.

2. Kakne BennMuuHBI MMEIN KUHETHYECKas W MNoTCHIUaJIbHasA SHEPIUsA CHUCTCMBbI

«HYHSH‘ MassTHUK» B Pa3JIMYHBIC MOMCHTBI ombITa? HpeIICTaBBTC CXEMY
H3MCHEHUS KMHETHICCKOMN U HOTGHHH&HBHOfI OHCPIrvun CUCTEMBIL.
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3. Jnsd Kakux MOMEHTOB BPEMEHHU B JIaHHOM SKCIEPUMEHTE MOXKHO HMPUMEHSTH
3aKOH COXPaHEHMsI MEXaHMYECKOW SHEepruu, a A KaKUX Helb3s U rodemy?
Cxema.

4. Jlna xakuX MOMEHTOB BPEMEHHU B JIaHHOM 3KCIIEPUMEHTE MOXXHO NPUMEHSTh
3aKOH COXpaHEHUs UMITYJIbCA, a i1l KaKUX Hellb3sd U moyemy? Cxema

5. Hcnonp3ys 3akoHbl COXpaHEHHUs HOJIy4duTe (HOpMyay Uil pacueTa CKOPOCTH
10JIeTa MyJH B JaHHOU paboTe.

6. Kak npousBogurcs o0pabOTKa SKCIEPUMEHTAIbHBIX AAHHBIX B JIaHHOW padoTe.
Kak omnpenensiercss JOBEpUTENBHBI WHTEPBAT CKOPOCTH W CPEIHSS
KBaJ[paTU4eCcKas MOrPeIIHOCTb OTKJIOHEHUS MasiTHUKA?

Ne 14 «Onpeodenenue nokazamensa aouadamot memooom Knemana u /lezopmarn

1. OObsicHUTE X011 FKCIIEPUMEHTA U PE3YJIbTaThl pacyera.

2. Ha3oBute mpomecchl, NMPOUCXOASAIINE C Ta30oM, B XOAE OJKCIEPUMEHTa U

n3o0pasurte ux rpaduIecku.

. 3anuimmMTe ypaBHEHUS AJIs BBIBOJIA (OPMYJIbI TOKa3aTeNs aauadaThl.

. IIpogemoHcTpUpyiiTe BO3MOXKHOCTD mpuMeHeHus: cpeabl Microsoft Excel (wmm

Jpyro# cpezbl) ans 00pabOTKU AKCIEPUMEHTAIbHbBIX JaHHBIX.
5. Kak B nmaHHON paboTe MUHMMM3HMPYETCS MOTPEHIHOCTbh HKCHEPUMEHTAIbHBIX
TAHHBIX?
IIpumepHbIii NepevyeHb BONPOCOB U 3aJaHUi 1O JIaOopaTopHBIM padoram (2
cemecTp)
Ne 34 «Onpedenenue Onunvl c6emogoill 60IHBI U  XAPAKMEPUCHMUK
oughpakyuonnoil pewiemku)
KakoBbl mapamerpsl W  XapaKTEPUCTHKH TUPPAKIUOHHOW  PEUICTKH,
MPUMEHSEMOH B 3KcIiepuMeHTe?
2. Tomyuntre Qopmyny s ONpeAeNeHHUs JJIMHBI CBETOBOW BOJHBI TPH

TUQpakiuy Ha AU(PPaKIIMOHHON perIeTKe.

KakoBo mpakTrueckoe npuMeHeHne TU(QPaKIIMOHHBIX PEIIETOK?

4. Kax B manHOW paboTe MHUHUMH3UPYETCS MOTPEIIHOCTh SKCIIEPUMEHTAIBHBIX
IaHHBIX?

W

w
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Ne

36 «Cuamue 601bMAMNEPHBIX XaAPAKMEPUCMUK pomoriemenma u

onpe()eﬂenue €20 uyecmeumesibHocmu)

1.
2.
3.

[Ipoananm3upyiite moydeHHbIe B JabopaTopHoi pabote BAX

Kaxk onpenensiercs nocrostnHas [1nanka B TaHHOM 3KcriepuMeHTe?

Kak B manHOi paboTe MUHUMHU3HPYETCS MOTPEUIHOCTh dKCHEPUMEHTAIbHBIX
MaHHBIX?

4. Kak B maHHON paboTe pacCUMTHIBACTCS IOTPEHIHOCTh ONpeAeNeHuUs

nocrostaaon [lmanka?

5. TIpoaeMOHCTpUPYHTE BO3MOXHOCTh MpuMeHeHus cpeabl Microsoft Excel (wmum

Jpyroi cpezbl) A 00paboTKU IKCIEPUMEHTAIbHbBIX JaHHBIX.

IIpumepHbIii NepevyeHb BONPOCOB H 3aJaHUil 1O JadopaTopHbIM padotam (3
ceMecTp)

Ne
1.

24 «Pacwupenue npedena usmepeHus amnepmempa nOCHMOAHHO20 MOKay»
KakoB HPUHIUI neicTBus JIEKTPOU3MEPUTEIIBHBIX npubopoB
MarHUTOAJIEKTPHUECKOTO M AIIEKTPOMArHUTHOTO THUIA, MPHUMEHSEMBI B JaHHOU
pabote?

Yro Ha3pIBalOT TOKOM [OJHOTO OTKJIOHEHHS U HAaIpsDKEHHUEM IIOJHOTO
OTKJIOHCHHSI DJIEKTPOU3MEPUTETHLHOTO TIprdopa?

Kakum 06pa3om BKIIIOUAIOT aMIEPMETP M BOJIBTMETP B AJEKTPUUECKYIO LIEMb JIIs
M3MEPEHUs TOKa 1 HanpspkeHust? [IpoieMOHCTprpyiiTe HABBIKK BKIIFOUEHHS ITHX
IpUOOPOB B AIIEKTPUUYECKYIO IIETIb.

UYro Ttakoe myHTt? g 4wero M kak OH ucnons3yercs? I[lpomemoHcTpupyiiTe
UCIOJIb30BAHUE IITYHTA.

Uro Takoe nobGaBouHoe compoTtuBieHue? Jljis 4ero U Kak OHO HCIOJIb3YyeTcs?
IIponeMoHCTpUpYITE HCIIOIB30BaHKE 100aBOYHOTO COMTPOTUBIICHUS.
[TpogeMoHCTpHUPYHTE BO3MOKHOCTH MpuMeHeHus: cpeasl Microsoft Excel (wmu
JpyTroi cpezpl) 11t 00paboTKH HIKCIIEPUMEHTAIBHBIX TaHHBIX.

Kak B naHHO#l paboTe MUHHMH3HPYETCS TOTPENIHOCTH JKCIIEPHMEHTATBHBIX
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MAHHBIX?
No 28 «Onpeoenenue unoykmugnocmu KamywiKu u MazHUmMHOU RPOHUUAEMOCMU
deppomaznumnozo mena»
1. Kakue npuGoOpsl NPUMEHSUIUCh B JaHHOW paboTe [UIsl ONpeleius mapaMeTpoB
IIOCTOSIHHOTO U [IEPEMEHHOI0 TOKa?
2. Tlonyuute Gopmyny s pacueTa MOJHOTO COMPOTUBICHHS 1M MEPEMEHHOTO
TOKa, UCIIOJIb3YEeMOM B IaHHOW paboTe (W11 MPEACTABICHHON MPENOIaBaTEeIIEM).
3. Kak ompenensiiack MHAYKTUBHOCTH KAaTYIIKH B JaHHOW pabore? Kakum ermie
CIIOCOOOM MOYKHO OTIPENIEIUTh HHTYKTUBHOCTD?
4. TIpomeMOHCTPUPYHTE BO3MOXKHOCTH mpuMeHeHus: cpeabl Microsoft Excel (wmu
Jpyroi cpezsl) A 00paboTKU IKCIEPUMEHTAIbHbBIX JaHHBIX.
Ne 42 «Onpedenenue 2nagnvlx K6AHMOGHIX YUCET 6030YHCOCHHBHIX COCMOAHUIL
amoma 6000pooa»
1. TlosicHuTe YCTPONCTBO M MPUHIUI PaOOTHI CHEKTPOCKOMA, UCIOIb3YEMOIO B
JaHHOM paboTe
2. llomyuutre QopMmyny i ONpPeAETMHMUS TIJIaBHBIX KBAHTOBBIX YHCEI
BO30YKJIEHHBIX COCTOSIHMI aToMa BOAOpOJAa U APYTUX BOAOPOIOIOA0OHBIX
aTOMOB
Uro Ha3bIBaeTCs TpalyupOBOYHBIM I'padukom?
4. TlpomeMOHCTpHUPYITE BO3MOKHOCTh IpuMeHeHus cpeasl Microsoft Excel (nim
Jpyroi cpezpl) Uit 00pabOTKH SKCHEPUMEHTATIBHBIX JaHHBIX

w




0) Ilopsinok mpoBedeHHs] NPOMEKYTOYHOH AaTTeCTAllUM, TMOKa3aTeJM M KPUTePHH
OlLleHUBAHUS:

CornacHo y4eOHOMY IUIaHY BHUJAMU MPOMEXKYTOUHOW aTTECTAllMH MO JUCHHILINHE «DU3nKay
ABIISAIOTCA 3K3aMeH (1 Kypc, 3uMHSIsL ceccusi) U JIBa 3a4era ¢ oueHkoi (1 Kypc, neTHsis ceccus; 2
KypC, 3UMHSISI CeCCHsl). 3a4eT IPOBOJAUTCS B BUJIE COOSCEIOBAHUS 10 TECOPETUUESCKUM BOIIPOCAM.

JK3aMeH — YCTHBIM, KJacCMYecKuid. B kaxkaom Oumere 2 TeopeTHYEeCKHUX Bompoca u 1
3aiaya. s nonyyenus oneHku «OTIIHMYHO» WK «XO0pOIIOy» 00s3aTeNIbHO MPABUIILHOE PEILICHUE
3aJ1auH.

KpuTtepun BbicTaBJ/IeHUS] IK3aMEHALIMOHHOM OLIEHKU:

— Ha OIEHKY «OTJIHYHO» — OOydYalolIuiCs [OJDKEH TIO0Ka3aThb BBICOKUN YPOBEHb
c()OPMUPOBAHHOCTH KOMIIETCHIIMI, BCECTOPOHHEE, CHUCTEMATHUYECKOE U TIy0OKOoe 3HaHUe
yueOHOro marepuana, CBOOOJHO BBINNOJHATH MPAKTUYECKUE 3aJaHusi, CBOOOJHO OMNEepUpOBATH
3HAHUSIMH, YMEHUSMH, IPUMEHATh UX B CUTYallUSAX MOBBIIMICHHON CIOXKHOCTH; OOydYaromIuiics
JIOJKeH o0yanaTh 3HAHUAMU HE TOJIBKO Ha YpOBHE BOCHpPOU3BEIEHUS U OOBICHEHUS
uH(pOpMAIINK, HO ¥ MHTEIUICKTYalIbHBIMA HAaBBIKAMU PEIICHUS MPOOJIEM U 3a/1ad, HaXOXKICHUSI
YHHUKAJIbHBIX OTBETOB K MpoOIeMaM, OIICHKH U BBIHECEHUS! KPUTHUECKUX CYKICHUN;

— Ha OIEHKY «XOpomio» — oOydJarouuics HODKeH I[0Ka3aTh CpPEJHUN YPOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTEIbHBIE OIMOKH, HETOUHOCTH, 3aTPYAHEHUS ITPH AaHATIMTUYECKUX OTEpalIUsX, TIEPEHOCEe
3HAaHUU U YMEHUH Ha HOBbIE, HECTAHJAPTHHIC CUTYAIIHH;

— Ha OLEHKY «Y/[AOBJIETBOPUTEIbHO» — CTYJEHT JOJDKEH IOKa3aTh MOPOTOBBI YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIMI, TO €CTh OH JOJDKeH HMETh 3HaHHs Ha YypOBHE
BOCTIPOM3BEJICHUSI U OOBSCHEHUST HHPOPMAIUH, HHTCIICKTYaIbHbIC HABBIKU PEIICHHS MTPOCTHIX
3aJa4; B XO0JiIe KOHTPOJBbHBIX MEPOIPHUATHI AOMYCKAIOTCS OIMIMOKH, MPOSIBISIETCS OTCYTCTBUE
OT/IENIbHBIX 3HAHUHW, YMEHHI, HABBIKOB, 00YYaAIOIIUICS UCTIHITHIBAET 3HAYNTEIBHBIC 3aTPYIHEHUS
IIPU ONEPUPOBAHUU 3HAHUSAMHU U YMEHUSMU MIPU UX MIEPEHOCE HA HOBBIE CUTYAIIHH.

— Ha OICHKY «HEYJI0BJEeTBOPHUTEIBHO» — pE3ylbTaT OOydYeHUs HE JOCTUTHYT,
KOMIIETEHIIMM HE CQOPMHUPOBAHBI, CTYJAEGHT HE MOXXET I[I0Ka3aThb 3HAHUS Ha YpPOBHE
BOCITPOU3BEJICHUS M O0BsICHEHUsI MH(OPMAITH, HE MOKET MOKa3aTh HHTEIJIEKTYaIbHbIC HABBIKU
pElIeHus TPOCThIX 3a/1a4.

3a4éT ¢ oeHKOI 00yUaroIIrecs MOIY4al0T B pe3yJIbTaTe BHIOTHEHHS BCEX BUIOB padoT,
MPEAYCMOTPEHHBIX TIPU  W3yYEHWU JUCHUIUIMHBL. Bce BBl  pabOT  OIEHUBAIOTCS
mpenojaBaTeNieM, COTJaCHO YCTaHOBJIICHHON PEHTHMHTOBOM IIKaje Uisi JaHHOTO cemecTpa. B
ciaydae HeBbIMoJgHeHUs oOydaommmes 20% - 30% ot oOmero 4yucia BUIOB padoT,
npeaAyCMOTPCHHELIX B CEMECTPE UJIU ITPHU BO3SHUKHOBCHUU CIIOPHBIX CHTyﬂHHfI, 3a4CT MPOBOJUTCA
B (opme cobecemoBaHus MO BOmMpocaM M 3aJaHUSIM COTJIACHO TEPEYHI0 BOMPOCOB U
MPAKTUYECKUX 3aJaHHUH K 3a4€Ty C OLIEHKOU.

Hokazamenu u Kpumepuu ouenueanus sauema c 0uem<oﬁ:

— Ha OLICHKY «OTJIMYHO» — PE3yIbTUPYIOIUN PERTHHT 00yJaroIerocs 10JKeH COCTaBIATh 85 —
100% oT makcuMmanbHOM CyMMbI OamioB 3a cemecTp. OOydaromuics MOKAa3bIBAET BBICOKUI
YpOBEHb C(OPMUPOBAHHOCTH KOMIIETEHIIMHA, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOe U IIIyOOKoe
3HaHWE Y4eOHOro Marepuana, CBOOOJHO BBINOJHSAET MPAKTUYECKHE 3a7aHUs, CBOOOIHO
onepupyeT 3HAHMSAMH, YMEHHUSMHU, HaBbIKAMHM IPHUMEHEHHUS WX B CHUTyallMsX HOBBIIICHHON
CJIO’KHOCTH;

— Ha OLEHKY «X0POILI0» — Pe3yNbTUPYIOMUNA PEUTHHT 00y4aronierocsi JoMKeH cocTaBiIsaTh 70 —
84% ot MakcuManbHOU cyMMBbI OaiiioB 3a cemecTp. OOyuaromuiics T0KEeH MoKa3aTh CpeHUI
YPOBEHb C(OPMHUPOBAHHOCTH KOMIICTEHIIMIA: OCHOBHBIE 3HAHHS, YMEHHS OCBOCHBI, HO



JOMYCKAOTCA HC3HAYUTCIIbHBIC OI_HI/I6KI/I, HCTOYHOCTHU, 3aTPyYAHCHUA IIPU AHAIUTHUYCCKUX
oncpanusax, rnePeHoce 3HAHUH U YMeHI/II‘/JI Ha HOBBIC, HCCTAHAAPTHBIC CUTYAllUU,

— Ha OIICHKY «YAOBJIETBOPUTEIBLHO» — PE3YIbTHUPYIONIMA PEUTHHT OOYYarOIIerocs MOKEH
coctaBiATh 50 — 69% oT MakcuManbHOU CyMMBbI OaiioB 3a cemecTp. CTYIEHT JOJKEH MoKa3aTh
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIUN, TO €CTh OH JOJDKEH WMETh 3HaHUS Ha
YPOBHE BOCIPOU3BEACHUS U OOBSICHEHHsS] MH(DOPMALIUU, UHTEIUICKTYalbHbIE HABBIKH PEILCHUs
MPOCTBIX 3a7a4; B XOJE€ KOHTPOJBHBIX MEPONPHUATUN JOMYCKAIOTCS OIIMOKH, IMPOSIBIISIETCS
OTCYTCTBHE OTJAEIbHBIX 3HAHUI, YMEHUI, HABBIKOB, 00YYaIOIIMNACS UCIIBITHIBACT 3HAUUTEIbHBIC
3aTpyJHEHHS PU ONEPUPOBAHUY 3HAHUSIMU M YMEHHUSIMH MPU UX IEPEHOCE Ha HOBBIE CUTYAIUU.

— Ha OIICHKY «HEY/A0BJIETBOPUTETbHO)» — PE3YIbTUPYIONMUN PEUTHHT 00YJarOIIErocs COCTABIISICT
MeHee 50% OT MakCHUMaJIbHON CyMMBbI 0ajlIOB 32 CEMECTp pe3ysbTaT 0Oy4eHUs He JOCTHTHYT,
KOMIIETCHIIMH HE CQOPMHUPOBAHBI, CTYACHT HE MOXET I[I0Ka3aTh 3HAHUS Ha YpPOBHE
BOCIPOM3BEICHUS U 00BsICHEHUS] MH(POPMAIIUH, HE MOKET IM0Ka3aTh HHTEJUIEKTYalbHbIE HABBIKU
pelIeHus MPOCTHIX 3a7au.



