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Pa6oyas mporpaMma coCTaB/ICHA HAa OCHOBE ®I'OC BO - 6akanaBpuar 10 HalpaBJICHUIO
noxrotosku 15.03.05 KOHCTPYKTOPCKO-TEXHOIOTHYECKOE 00ecreyeH e MAIINHOCTPOUTEILHEIX
npou3BozcTB (npuka3 MunoGprayku Poccuu ot 17.08.2020 r. Ne 1044)

PaGouast mporpamMma paccMoTpeHa 1 000peHa Ha 3ace/laHuH xadenpel Pusuku
01.02.2022, nporoxon Ne 4

3as. xadenpoi %/ M.B. Apkyinuc
= =
Pabouas mporpamma 0106peHa METOIMYECKOH KOMUCCHEH WEuC
14.02.2022 r. ipotoxoin Ne 6

[Tpencenareinb /‘j : N.IO. Me3un

—

CornacoBaHo: c//
3as. Kadepoit MaIiHb! ¥ TEXHONOrHH 00pabOTKH JIAB/ICHUEM 1 MAITMHOCTPOCHHS
C.A. [TnatoB

Pabouyast mporpamMma cocTaBJieHa: :
cT. mpernozasarelb kapenpsl OU3KKY, Zﬂ’" .B. PrickyxuHa

PeleH3eHT: (%%
3as. kadenpoit BTull, 1-p TexH. HayK /ﬂ . 0.C. Jlorynosa




JIucr aktyanusanuu padoyeii nporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CykKaeHa u ogoopeHa ais peanmsaruu B 2023 - 2024
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHU3UKU

[Iporokom ot 20 1. Ne

3aB. kadeapoii M.B.XpKmec

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanu3zanuu B 2024 - 2025
y4eOHOM roy Ha 3acenanuu kadeapel DOu3uku

[Ipotokom ot 20 r. Ne

3aB. kadeapoii M.B.XpKmec

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogqoopena st peamsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqanuu kadeapsl Dusuku

IIporokomor 20 1. Ne
3aB. kadeapoii M.b. Apkynuc

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2026 - 2027
y4eOHOM roy Ha 3aceqanuu Kadeapsl DOH3NKU

[Iporokomn ot 20 1. Ne

3aB. kadeapoii M.B.XpKmec




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

[enstMmu OCBOCHUS AUCHMILTUHBI «(PU3UKa» SBISIOTCS: OBJIaieHUEe 0a30BBIMU 3HAHHUSIMH
OCHOBHBIX (PU3UYECKMX 3aKOHOB M METOJOB KJIACCHUYECKOH W COBPEMEHHON (U3MKU IS
TEOPETHUYECKOT0 M HKCIIEPUMEHTAIBLHOTIO UCCIEAOBAaHUS U PELICHUS 3a/1ay, BOZHUKAIOIIUX MPU
JanbHeleM 00y4eHrH U B IOocIeaytomei npodeccuoHalbHON NesTeIbHOCTH.

OTH L€ JOCTUTAIOTCS B XO/I€ BBIIOJIHEHHUS CIEAYIOIINX 3a1a4:

— O3HaKOMJIEHUE CTYJCHTOB C COBPEMEHHOM (pU3NYEeCKOi KapTUHOM MHUpPa, C OCHOBHBIMU
KOHIETIIUSAMH, MOJICISIMH, TCOPHSIMH, ONMMCHIBAIOIIMMH TTOBEIEHUE 00BEKTOB B MUKPO-, MaKpO-
U MEramupe;

— MPUOOPETCHNE HABBIKOB SKCIIEPUMEHTAILHOTO HCCIIEI0BaHUS (PU3HUECKUX MPOIIECCOB,
OCBOEHHUE METO/I0B MOIYYeHHsI U 00pabOTKU SMIIUPUIECKON HHPOpMALIHH;

— W3yYCHHE TEOPETHUYECKMX METOJIOB aHaimu3a (U3NYECKUX SBJICHHUM, PACUETHBIX
poLEeAyp U aIrOpUTMOB, HauboJee MUPOKO MPUMEHSIEMBIX B (PU3HKE;

— OCBOECHHE METO/I0B MOJIYUYEHHS U 00padOTKH IMIMPUIECKON HH(POpMALIH;

— (opMUpOBaHHE Y CTYJIEHTOB €CTECTBEHHOHAYYHOTO MHPOBO33PEHHS, KYIbTYphI
MBIIUICHUS, PAa3BUTHE CIIOCOOHOCTH K O0OOIIEHUI0, MOCTAHOBKE 3aJa4ll U BHIOOPY MyTel ee
pelIeHusl.

2 MecTo TMCHHMIIMHBI (MO1YJIs1) B CTPYKTYpe 00pa3oBaTe/bHOIl MPOrpaMMbl

Juctmiuimaa dusnka BXOIUT B 0053aTEIIbYIO YacTh y4eOHOIO IUiaHa 00pa30BaTeIbHOM
HpOrpaMMBEI.

Jlnss  W3ydeHWs  JUCHUIUIMHBI  HEOOXOMWMBI  3HaHUS  (YMCHHs,  BIIQJICHUSA),
c(hOpMHUPOBAHHEIC B PE3YJIbTATE U3YUCHUS TUCITUTUINH/ TIPAKTHK:

I[I/ICIII/IHJII/IHa «Dusukay BXOOUT B 6330By10 qacCThb MaTeMaTu4dCCKOro n
€CTeCTBEHHOHAYYHOTO ITUKJIA TUCIUILTUH 00pa30BaTEIbHOTO CTaHAapTa OaKaiaBpuara.

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHHMs,  BJaJEHUs),
c(hOpMHUPOBAaHHBIE B pPe3ybTaTe U3yUYCHUS CIEAYIOIIUX Pa3AeOB MAaTeMaTHUKH, MOJYYCHHBIX B
obmeobpazoBaTenbHOM  mmKoyie:  AuddepeHIaTbHoe W MHTETpalbHOE  MCYHUCIICHHE,
muddepeHIanbHbIe YpaBHEHUS, BEKTOPHBIN aHanu3. M3 IIKOIBHOTO Kypca XUMHH HE0OXO0IMMO
3HAaHUE CIIEIYIONIUX Pa3/IeioB: MePUOIUIecKasl CHCTeMa JIEMEHTOB U €€ CTPYKTYpa, CTPOCHHUE
aToMa, DJIEKTPOHHBIE W DIIEKTPOHHO-Tpadudeckre (opMyIbl SJIEMEHTOB, OCHOBHBIE 3aKOHBI
XUMHHU, SJICKTPOXHUMUS.

3Hanus (YMEHUS, BIaJIeHUs), MOTYYSHHbIE TPU MU3yYEeHUU JAHHOW AUCHIUILIIMHBI OyIyT
HEOOXOIUMBI JJISI U3YUCHUS TUCIUTUTAH/TIPAKTHK:

Teopus perreHust N300peTaTeNbCKUX 3a/1a4

[ToarotoBka K mporierype 3aluThl ¥ 3al1UTa BEITYCKHON KBATH(PUKAITMOHHOHN paboThI

Jloruka pemeHui TEXHUYECKUX 3a1a4

HaueprarenbHasi reomeTpust 1 KOMIBbIOTEpHAs Tpaduka

XuMus

3 Komnerenuun odyuarouierocs, popMmupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IIJIAHUPYeMble Pe3yJIbTAThl 00yUeHust

B pesynbrate ocBoeHMs AMCUMIUIMHBI (Moayis) «®Pusuka» oOydarouiuiics AOIKEH
00Ja1aTh CIeAYIOUUMU KOMITETEHIIUSIMU:

KO,}I HHJIUKaTopa I/IH)II/IKaTOp JOCTHIXXCEHUA KOMIIETCHIITN N

VYK-1 CniocobeH oCyIecTBIsATh HOUCK, KPUTHUECKUI aHAIIN3 U CUHTE3 HHPOPMALIUHU, TPUMEHSTH
CUCTEMHBIN NTOIXOJ AJIsl PELICHHs IOCTABJICHHbIX 3a/1a4

YK-1.1 AHaM3UpYyeT 3a1a4y, BBIJEISISA €€ 0a30BbIC COCTABIISIONINE,




paccMaTpuBacT n npeajaaract BO3MOJXHBIC BAapHUAHTLL peicHu-d
TOCTaBJICHHOM 3aJa4u, ONCHHBAs]g UX JOCTOMHCTBA U HEAOCTATKH

YK-1.2 Omnpenenser, MHTEPIPETUPYET U paHKUPyeT HH(POpMaAIUIO, TpeOyeMyFO IS
pelIeHUs TOCTABICHHOW 3aJa4M; OCYIISCTBISET MOUCK HMH(OpPMAIMU TIO
pa3IMYHBIM TUIIAM 3aIPOCOB

YK-1.3 I[Ipu  o6paGotke wHbOpMamuu  oTIMYaeT (GakThl OT  MHCHHH,

WHTEPIIPETAIHA, OLIEHOK, (GOpMHUpPYEeT COOCTBEHHBIC MHEHHS U CYXKICHUS,
apryMEHTHPYET CBOH BBIBOJIbI M TOUKY 3PEHHUS

OIIK-8 CnocobeHn ydacTBOBaTh B pa3pabOTKe OOOOIIEHHBIX BAapUAHTOB PEIICHHUS IPOOJEM,
CBSI3aHHBIX C MAIIMHOCTPOUTEIHHBIMU TPOU3BOACTBAMH, BHIOOpE ONTHMATBHBIX BApUAHTOB
IPOTHO3UPYEMBIX IOCIIEJICTBUI PEIICHHS HA OCHOBE MX aHAJIN3a;

OIIK-8.1 VYyacTtByeT B pa3pabOTKe MCCIIENOBATEIbCKUX 3a7a4, CBS3aHHBIX C
MAaIIMHOCTPOUTEILHBIMU IPOU3BOJICTBAMH
OIIK-8.2 Bri6upaeT kpuTepun OLIEHKH UCCIeA0BAaHUN B 00J1aCTH MAIIMHOCTPOCHHUS




4. CTpyKTYpa, 00bEM U coiep:kaHue TUCHHUIIINHBI (MOIYJIS)
OO0mmast TpyA0eMKOCTh JUCIHILTUHBI cocTaBisieT 15 3auetHpix enuuuil 540 akaa. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabota — 310 akax. yacos:
—aynutopHas — 300 akaz. 4acos;
— BHeayauTopHas — 10 akaj. 4acos;

— camocTosTenpHas padota — 158,6 aka. yacos;

— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. yac;
— MOJrOTOBKA K DK3ameHny — 71,4 akaj. dac

d)opMa aTTeCTaluu - 3K3aMCH, 3a4€CT

AynutopHast ) =
o | xonraxTHAs pabora E QE ®dopma TeKyILero
Paszen/ Tema § (B akaz. yacax) E > Bunx 3 KOHTPOJISI Kox
N — : & S | camocToATeML O | yomeBaeMOCTHH | o
@) 9 & paboThI TIPOMEKYTOUHOM
Tex. nab. | MpaKT. zZ'9 aTTecTalyy
3aH. | 3aH. | O &
1. MexaHuka
ITpopaboTka
JIEKLU, U3y4YEHUE
TEOPETHYECKOTO
Mmarepuana,
MMOJITOTOBKA K cllaya JOMaIIHUX VK-1.1,
1.1 Kunemaruka BBIIIOJIHEHUIO U 3aJ1a4; VK-1.2,
HOCTYNATENbHOTO u 6 2 8 7 00paboTka KOJUIOKBUYMBI; YK-1.3,
BPAIIaTeIbHOTO IBIKESHUS Pe3yNbTaToB KOHTPOJIbHAS OIIK-8.1,
11a00paTOPHBIX pabora OIlK-8.2
pabor, perieHue
UHANBUAYAJIbHBIX
KOHTPOJIbHBIX
3amadq
1
ITpopaboTka
JIEKLIUH, U3y4YeHUe
TEOPETHYECKOTO
Mmarepuana, 3ammra
HOJTOTOBKA K 71a00paTOPHBIX YK-1.1,
1.2 JuHamuyka BBIITOJTHCHUIO B pabot; caaga VK-1.2,
MOCTYNATENbHOTO u 8 8 4 7 obpabdoTka JIOMAIIHUX 33/1a4; YK-1.3,
BPAIIaTeIbHOTO IBIKCHUS pe3yNIBTaTOB KOJUTOKBHYMBI; OIIK-8.1,
71a00paTOPHBIX KOHTPOJIbHAs OIIK-8.2
pabor, pemieHue pabora
WHANBUAYAJIbHBIX
KOHTPOJIBHBIX
3amayq




IIpopaboTka
JIEKIUH, U3ydIeHHE

TEOPETHYECKOTO
MaTepuania, 3amuTa
MIOJrOTOBKA K 1a00paTOPHBIX YK-1.1,
13 3aKoHb COXDAHCHMS B BBINOJIHEHHUIO U pabort; cnaua VK-1.2,
' P 4 6 4 10 obOpaboTka JIOMAIIHUX 3a/1a4; VK-1.3,
MEXaHUKe
pe3yJIbTaTOB KOJJIOKBHYMBI, OIIK-8.1,
J1a00PaTOPHBIX KOHTPOJIbHAs OIIK-8.2
pabor, perieHue pabora
VHIUBHUIYaIbHBIX
KOHTPOJIBHBIX
3ajaq
IIpopaboTka
JeK iﬁp H3y4eHHe 3amura
LU, H3YH 11a00paTOPHBIX YK-1.1,
TEOPETHYECKOTO .
1.4 MexaHn4eckue MaTepHaia. pabor; criava YK-1.2,
) 6 8 6 10 i JIOMAIITHUX 3a7a4; VK-1.3,
KOJIEOaHUsI U BOJHBI peuieHue .
T p— KOJIJIOKBUYMBI, OIIK-8.1,
KOHTPOJIbHAS OIIK-8.2
KOHTPOJIBHBIX
pabora
3aa4
ITpopaboTka
JIEKIUH, H3y4CHHE
LU, H3YH c/lavya JOMAaIIHuX YK-1.1,
TEOPETHYECKOTO .
1.5 OcHOBBI PENATUBHCTCKOM MaTepHaia. 3afiad, YK-1.2,
M.exaHI/IKI/I 4 4 10 . i KOJJIOKBHYMBI, VK-1.3,
- IEBH ATBHBIX KOHTPOJIbHAS OIIK-8.1,
JIBIILY pabota OIlK-8.2
KOHTPOJIBHBIX
3aa4
HWroro no pazaeny 28 24 26 44
2. MonekynsapHas ¢Quszuka u
TEPMOANHAMHKA
ITpopaboTka
JIEKLIUH, U3y4YeHHe
TEOPETHYECKOTO
Mmarepuana, 3amuTa
2.1 Cratucruucckas usuxa TIOATOTOBKA K 1a00paTOPHBIX VK-1.1,
" BBIITOJTHEHUIO M pabort; cnaua VK-1.2,
4 4 4 14,2 00paboTka JIOMAIITHUX 3a7a4; VK-1.3,
MOJIEKYJISIPHO-KUHETHYECKast ]
pe3ynbTaToB KOJIJIOKBUYMBI, OIIK-8.1,
Teopus
1a00paTOPHBIX KOHTPOJIbHAS OIIK-8.2
pabor, peuieHue pabora
MHIUBHIYaTbHBIX
KOHTPOJIBHBIX
3agaq
ITpopabotka
JIEKLU, U3y4yeHUe
TEOPETHYECKOTO
Mmarepuana, 3ammra
MOJTOTOBKA K 71a00paTOPHBIX YK-1.1,
BBIITOJTHCHUIO B pabot; caada VK-1.2,
2.2 TepMoiuHaMHUKa 4 8 6 10 ob6paboTka JIOMAIIHUX 3a]1a4; VK-1.3,
pe3ynbTaToB KOJIJIOKBUYMBI, OIIK-8.1,
11a00paTOPHBIX KOHTPOJIbHAS OIIK-8.2
pabor, perieHue pabora
MHIVBHIYaTbHBIX
KOHTPOJIBHBIX
3ajaq
Wroro no pazneny 8 12 10 24,2
Hrtoro 3a cemectp 36 36 36 68,2 9K3aMeH




3. SHCKTpI/I‘IeCTBO U Mara€Tusm

3a7a4

IIpopaboTka
nexuiﬁp H3ydeHHe 3anmpura
» 13V 1a00PaTOPHBIX YK-1.1,
TEOPETUYECKOTO
pabot; cnaua VK-1.2,
3.1 DIEeKTPOCTATHIECKOE MaTepHana,
oJjie B BaKyyMe ellIeHHE AIOMAIIHHX 3371, VK-1.3,
¥y HHHI/II)BHH ATBHBIX KOJUIOKBUYMBI; OIIK-8.1,
Y KOHTPOJIbHAS OIlK-8.2
KOHTPOJIBHBIX
pabota
3amaq
IIpopaboTka
nexuiﬁp H3ydeHHe 3anmpura
» 13V 1a00PaTOPHBIX YK-1.1,
TEOPETUYECKOTO
pabot; cnaua VK-1.2,
3.2 DNEeKTPOCTATUIECKOE MaTepHana,
10Jie B BEIIECTBE ellIeHHE AIOMAIIHHX 3a71ad, VK-1.3,
HHHI/II)BHH ATBHBIX KOJUIOKBUYMBI; OIIK-8.1,
Y KOHTPOJIbHAS OIlK-8.2
KOHTPOJIbHBIX
pabora
3amaq
IIpopaboTka
JICKIUH, U3yueHue
TEOPETHYECKOTO
Marepuana, 3amuTa
MOJITOTOBKA K 11ab0paTOPHBIX YK-1.1,
. BBITIOJTHEHUIO U a0oT; cnaya YK-1.2
3.3 ITocrostHHBIN P > ol '
Ny 00paboTka JIOMAIIHUX 3a]1a4; VK-1.3,
JNEKTPUIECKUI TOK
pe3ysbTaToB KOJIJIOKBUYMBI, OIIK-8.1,
11a00paTOPHBIX KOHTPOJIbHAS OIIK-8.2
pabor, perieHue pabora
WHUBUAYaTbHBIX
2 KOHTPOJIbHBIX
3a1a4
IIpopaboTka
JIEKIUH, U3ydeHHe
TEOPETHYECKOTO
MaTepHaa, 3amura
TIOATOTOBKA K 1a00paTOPHBIX VK-1.1,
BBITIOJTHEHUIO U a0o0T; coava YK-1.2
3.4 MaruutHoe TONE B P > o '
00paboTka JIOMAITHUX 3a7a4; VK-1.3,
BaKyyMe W B BELIECTBE
pe3ynbTaToB KOJIJIOKBUYMBI, OIIK-8.1,
1a00paTOPHBIX KOHTPOJIbHAS OITK-8.2
pabor, peuieHue pabora
WHIUBHIYaTbHBIX
KOHTPOJIBHBIX
3a1a4
IIpopaboTka
JIEKIUH, U3ydeHHe
TEOPETHYECKOTO
MaTepHaa, 3amura
HOATOTOBKA K 1mabopaToOPHBIX VK-1.1,
BBIITOJIHEHUIO B pabort; cnaua VK-1.2,
3.5 OnexTpoMarHuTHas
N ob6paboTka JIOMAIIHUX 3a]1a4; VK-1.3,
UHAYKOHA. [lepeMeHHbIH TOK.
pe3yNIbTaToB KOJIJIOKBUYMBI, OIIK-8.1,
11a00paTOPHBIX KOHTPOJIbHAS OIIK-8.2
pabor, perieHue pabora
WHIVBHIYaTbHBIX
KOHTPOJIBHBIX




IIpopaboTka
JIEKIUH, U3ydeHHE

cllaya JOMAIIHUX VK-1.1,
3.6 Enunoe TEOPETIHCCKOTo 3aj1ad; VK-1.2,
Mmarepuana, .
3JIEKTPOMArHUTHOE ToJie. 2 4 5 KOJJIOKBHYMBI, YK-1.3,
peuieHue
YpaBuenusa Makcseiuia HHJTABHYRIEHEX KOHTPOJIbHAs OIIK-8.1,
pabora OIlK-8.2
KOHTPOJIBHBIX
3ajaq
HUroro no pasaeny 22 20 26 22
4. BonHOoBast onTHKA
IIpopaboTka
JICKIIHH, M3YTCHHC cllada JJOMalTHHX VK-1.1,
TEOPETHYECKOTO
4.1 DNeKTpOMarHUTHbIE MaTepHana, saftad, YK-1.2,
BOJTHEL 2 4,3 pelneHme KOJIJIOKBHYMBI; VK-1.3,
R — KOHTPOJIbHAS OIIK-8.1,
pabora OIlK-8.2
KOHTPOJIBHBIX
3amaq
IIpopaboTka
JICKIUH, U3ydeHne
TEOPETHYECKOTO
MaTepHaa, 3amura
MOJITOTOBKA K 11ab0paTOPHBIX YK-1.1,
BBIITOJTHEHUIO B a0oT; ciava VK-1.2,
4.2 Wnrepdepens 4 6 4 4 00paboTka uoﬂamﬂnx 3a1ay; YK-1.3,
CBETOBBIX BOJTH
pe3ysbTaToB KOJIJIOKBUYMBI, OIIK-8.1,
11ab0paTOPHBIX KOHTPOJIbHAS OIIK-8.2
pabor, peuieHue pabora
WHIUBHIYaTbHBIX
KOHTPOJIbHBIX
3amadq
IIpopaboTka
JIEKIUH, U3ydeHHe
TEOPETHYECKOTO
Mmarepuana, 3amuTa
TIOATOTOBKA K 1a00paTOPHBIX VK-1.1,
BBIITOJTHEHUIO U pabort; cnaua VK-1.2,
;1('):1}1 Audppaxius  caeToBIX 4 4 2 3 00paboTka JIOMAIITHUX 3a7a4; VK-1.3,
pe3yNibTaToB KOJIJIOKBUYMBI, OIIK-8.1,
1a00paTOPHBIX KOHTPOJIbHAS OIlK-8.2
pabor, peuieHue pabora
WHIVBHIYaTbHBIX
KOHTPOJIBHBIX
3agaq
ITpopabotka
JIEKIUH, U3ydeHHe
TEOPETHYECKOTO
MaTepHaa, 3amura
HOATOTOBKA K 1mabopaToOPHBIX VK-1.1,
BBIITOJIHEHUIO B pabort; cnaua VK-1.2,
4.4 Tonspu3arys cBeta 2 4 2 5 ob6paboTka JIOMAIIHUX 3a]1a4; VK-1.3,
pe3yNIbTaToB KOJIJIOKBUYMBI, OIIK-8.1,
11a00paTOPHBIX KOHTPOJIbHAS OIIK-8.2
pabor, perieHue pabora
MHIVBHIYaTbHBIX
KOHTPOJIBHBIX
3agaq
Wroro no pazneny 12 14 8 16,3
Hrtoro 3a cemectp 34 34 34 |383 9K3aMeH




5. KBanroBas, aToMHas 1 saepHas
¢dusuka

IIpopaboTka
JIEKIUH, U3ydeHHE
TEOPETHYECKOTO
Mmarepuana, 3ammra
MOJITOTOBKA K 11ab0paTOPHBIX YK-1.1,
BBIITOJTHEHUIO B pabort; cnaya VK-1.2,
5.1 KBanroBas onruka 6 8 4 10 00paboTka JIOMAIITHUX 3a7a4; VK-1.3,
pe3yJIbTaToB KOJUIOKBUYMBI; OIIK-8.1,
11a00paTOPHBIX KOHTPOJIbHAS OIIK-8.2
pabort, pelieHue pabota
MHIUBHAYaIbHBIX
KOHTPOJIbHBIX
3amaq
IIpopaboTka
JIEKIUH, U3Y4CHHE
TEOPETHYECKOTO
MaTepHaia, 3amura
MOJITOTOBKA K 1ab0paTOPHBIX YK-1.1,
52  OCHOBL  KBAHTOBOG BBIITOJTHEHUIO B pabort; cnaua VK-1.2,
10 10 4 10 00paboTka JIOMAIITHUX 3a7a4; VK-1.3,
Mexanin pe3yabTaTOB KOJUIOKBUYMBI; OIIK-8.1,
11ab0paTOPHBIX KOHTPOJIbHAS OIIK-8.2
pabor, peuieHue pabora
MHIUBHIYaJIbHBIX
KOHTPOJIbHBIX
3amaq
3
IIpopaboTka
JIEKIUH, U3ydeHHe
TEOPETHYECKOTO
Mmarepuaa, 3amuTa
TIOATOTOBKA K 1a00paTOPHBIX VK-1.1,
BBIITOJTHEHUIO U pabort; cnaua VK-1.2,
5.3 ®usuka aroma 8 8 4 10 00paboTka JIOMAIITHUX 3a7a4; VK-1.3,
pe3yNibTaToB KOJIJIOKBUYMBI, OIIK-8.1,
1a00paTOPHBIX KOHTPOJIbHAS OIlK-8.2
pabor, peuieHue pabora
WHIUBHIYaTbHBIX
KOHTPOJBbHBIX
3amadq
IIpopaboTka
nelcuiﬁp U3y4yeHue 3amura
’ 11a00paTOPHBIX YK-1.1,
5.4 ®wusuka aroMHOTO sApa. TEOPETIHCCKOTo pabort; cnaua YK-1.2,
PannoaxktuBHOoCTh. SnepHble 8 10 6 10 Marepuana, JIOMAITHUX 33]1a4; YK-1.3,
pelieHue ]
peaxIumn JH MBIy aTTbHBIX KOJUIOKBUYMBI; OIIK-8.1,
KOHTPOJIbHAS OIlK-8.2
KOHTPOJIBHBIX
pabora
3agaq
IIpopaboTka ) YK-11,
5.5 ®dusuxa 371€MEHTApPHBIX JIEKIIMI, H3y4YEHHUE KOILTOKBHYM, yK-1.2,
B 4 12,1 TCOpCT,I/I‘ICCKOFO KOHTPOJbHASI VK-1.3,
MarepHana pabora OIIK-8.1,
OIIK-8.2
Wroro no pazneny 36 36 18 52,1
Hroro 3a cemectp 36 36 18 52,1 3a4ET
Hroro no aucrumianne 106 | 106 88 |158,6 9K3aMEH, 3a4eT




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

[Ipu peanuzammu pa3iIMYHBIX BUAOB y4yeOHOU paboTbl Hambonee 3PPeKTUBHBIE
pe3yibTaThl OCBOEHUS JUCHUIUIMHBL «®du3uka» Aal0T TpaauLIUOHHBIE 00pa30BaTENIbHbIE
TEXHOJIOTUM,  TEXHOJIOTUM  TMpOOJIEeMHOro  OOydeHHs, WHTEPAaKTUBHBIC  TEXHOJOTHH,
MH(POPMALMOHHO-KOMMYHUKAIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOIHH.

1. TpagunuoHHblE 00pa30BaTEIbHBIE TEXHOJIOIMM OPUEHTHUPYIOTCS HAa OpraHU3alUio
00pa30BaTeNILHOIO  Ipolecca, MPEANOJAraloly0 MpsAMYK  TPAHCISLMIO  3HAHUH  OT
IpenoiaBaTess K CTyIeHTY (IIPEUMYLIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-MILTIOCTPATUBHBIX
METO/I0B 00y4eHus1). YueOHas AesTeIbHOCTh CTYJAEHTAa HOCUT B TaKUX YCJIOBHSX, KaK IPaBUIIO,
PENPONYKTUBHBINA XapaKTeP.

®opmbl y4eOHBIX 3aHATHUI C UCIOIb30BAHUEM TPAAULIMOHHBIX TEXHOJIOTHI:

WudopmanmonHas JeKIUs - [OCIENOBATEIbHOE HM3JIOKEHHE  Marepuaisa B
JUCLUIUIMHAPHOM JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOaJbHBIMU CpEICTBAMU
(MOHOJIOT TperoaaBaTes).

Cemunap — Oeceia npenojaBaress U CTyJIEHTOB, 00CYKI€HHE 3apaHee MOATOTOBIEHHBIX
COOOILIEHUH MO KaXIOMY BONPOCY IUIAHA 3aHATHS C €OUHBIM JUIsl BCEX IE€PEYHEM
peKoMeH1yeMol 00513aTeIbHOM U JONOTHUTEIbHOM JINTEpaTyphl.

[IpakTueckoe 3aHsTHE, TOCBSIIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUH U HAaBBIKOB I10
HPEI0KEHHOMY aJITOPUTMY.

JlabopaTopHas paboTa — opranu3zanusi yaeOHOM paboThl C peaIbHBIMU MaT€PUATBLHBIMU U
UH(POPMALIMOHHBIMU OOBEKTaMM, HKCIEPUMEHTabHAsi pPadoTa C aHAJIOrOBBIMH MOJEIISAMHU
peaTBbHBIX 0OBEKTOB.

2. TexHosioruu Mmpo6JeMHOro oOyueHHUs] — opraHu3anus o0pa3oBaTebHOrO Ipoliecca,
KOTOpas MpearoiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/JaHUE YUEOHBIX MPOOJIEMHBIX
CUTYalMi JUIsl CTUMYJIMPOBaHMsI aKTUBHOM [TO3HABATENIBHOM AEATEIbHOCTU CTYICHTOB.

®opMbl y4eOHBIX 3aHATUH € UCIIOJIB30BAHUEM TEXHOJIOTUN MPOOIEMHOI0 O0yUEHHUS:

[IpoGnemHas neknust — U3JI0KEHUWE MaTepuaia, IMpeanoiararoliee MOCTaHOBKY
NpoOJEeMHBIX M JIUCKYCCHOHHBIX BOIIPOCOB, OCBEIIEHHE pa3IMYHBIX HAy4YHBIX I10/IXOJIOB,
aBTOPCKHE KOMMEHTAapUH, CBSI3aHHBIE C Pa3IMYHBIMU MOJEISIMU MHTEPHPETALUU H3y4yaeMoro
MaTepuaia.

[IpakTnueckoe 3aHaTHEe B (GopMe NpPAKTUKyMa — OpraHu3anus ydeOHoM paboThl,
HalpaBJIeHHas Ha peLIeHHe KOMIUIEKCHOM Yy4eOHO-TIO3HABaTeNbHOW 3agauu, TpeOyromeil oT
CTyJ€HTa IPUMEHEHNUS KaK HayYHO-TEOPETUUECKUX 3HAHUM, TaK U MPAKTUYECKUX HABBIKOB.

3. HTepakTHBHBIE TEXHOJIOIMH — OpraHu3anus oOpa3oBaTENbHOrO Mpolecca, KOTopast
npeJinoiaracT akTUBHOE U HEJTMHEHHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, JTOCTH)KEHHE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOro Il HHUX oOpa3oBaresNbHOro pesynbrata. Hapsny co
CHEIHAIM3UPOBAHHBIMU ~ TEXHOJOTUSIMH  TaKOro  pojJa  MNPUHIUIN  HUHTEPAKTUBHOCTHU
NOpPOCIEXHUBAaETCSI B OONBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJOTHH.
HHTEepaKTUBHOCTD MOAPA3ZyMEBAET CYOBEKT-CyOBhEKTHBIE OTHOILIEHHUS B X0Jie 00pa30BaTeIbHOTO
npoliecca U, Kak clieZicTBUe, (OpMHPOBAHUE caMOpa3BUBaroLIeiicss HH(POPMAIIMOHHO-PECYPCHOM
CpEe.IbL.

@opMbl yueOHBIX 3aHATHH C HMCIIOJIB30BAaHUEM CIIELUAIN3UPOBAHHBIX WHTEPAKTUBHBIX
TEXHOJIOTHIL:

Jlekuus «oOpaTHOM CBS3M» — JEKIMSI—IPOBOKANMs (M3JI0’KEHHE MaTepHaja ¢ 3apaHee
3aIIaHUPOBAHHBIMU OITUOKAMH), IEKIUA-0ece1a, TeKIUs - TUCKYCCHS.

CemuHap-IuCKyccusi — KOJUIEKTUBHOE OOCYXKIEHHE Kakoro-iubo CIIOpHOTO BOIpOCa,
npoOsieMbl, BBISIBJICHME MHEHUM B rpymne (MEeXIpyHrnoBOM JWajor, JTUCKYyCCHS Kak
CIIOp-/IUAJIor).

4.  HWubopMallmOHHO-KOMMYHUKAIIUOHHBIE ~ OOpa3oBaTelbHblE  TEXHOJOTUH  —
opranu3zaiusi 00pa3oBaTeIbLHOIO MPOIecca, OCHOBAHHAs HAa MPUMEHEHHUHU CHEeIMaTN3UPOBAaHHBIX
IPOTPaMMHBIX CpeJl U TEXHUYECKUX CPEJCTB PabOThI ¢ MH(pOPMaLUEH.



@opmbl y4eOHBIX 3aHITHIA C HCIOIB30BAHHEM HH()OPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJIOTHI:

Jlexuusi-Buzyanu3auuss — W3JI0KEHUE COJACPNKAHUSA COMPOBOXKAACTCS Tpe3eHTaIei
(memoHcTparuel yueOHbIX MaTepUajIoB, MPEICTABICHHBIX B Pa3JIMYHBIX 3HAKOBBIX CHCTEMax, B
T.4. WUTFOCTPATUBHBIX, TpaUuecKux, ayIuo- ¥ BUICOMATEPHUATIOB).

[IpakTrueckoe 3aHsATHE B (POopME IpEe3eHTAIIMN — IIPEICTABIICHUE PE3YJIBTATOB IMTPOCKTHOM
WJIU UCCIIEIOBATENIBCKOM JIEATEbHOCTH C UCIIOJIb30BAHUEM CIIEIUATU3UPOBAHHBIX TPOTPaAMMHBIX
cpen.

6 YueOHO-MeTOIMYeCKOE 0O0ecredeHue CAMOCTOSITeIbHON padoThl 00y4aroIuXCcs
[IpencrarneHo B mpuiioxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHHs IPOMEKYTOYHOM aTTeCTAMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAUYecKOe M HHPOPMAIMOHHOE 00ecnedyeHue JUCIUIITIHHBI (MO/TYJIsT)
a) OcHoBHas1 IMTEpaTypa:
1. CagenbeB, U. B. Kypc ¢usuku : yuebHOe mocobue s By30B : B 3 Tomax / 1. B.

CapenbeB. — 8-¢ m3n., crep. — Cankr-IlerepOypr : Jlawp, [6. r.]. — Tom 1 : MexaHuka.
Monekynapuas ¢uszuka — 2021. — 356 c. — ISBN 978-5-8114-6796-9. — Tekcr :
anekTpoHHbii [/ JlaHb : JNEKTPOHHO-OMOMoTewnass ~ cucrema. —  URL:

https://e.lanbook.com/book/152453 (nata o6pamtenus: 22.04.2021). — Pexxum goctyma: st
aBTOPU3. N10JIb30BATEIICH.

2. Casenbes, 1. B. Kypc o0ueii ¢pusuku : yuebHoe mocodue : B 3 Tomax / U. B. Casenbes.
— 15-e m3x., crep. — Cankr-IlerepOypr : Jlanb, [0. 1.]. — ToM 2 : DIEKTPUIECTBO M MATHETH3M.
Bonuel. Ontuka — 2019. — 500 c¢. — ISBN 978-5-8114-3989-8. — Tekct : anekTpoHHbIi //
Jlanp : snexktponHO-OMOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/113945 (mara
obpamienus: 22.04.2021). — Pexxum qocTymna: st aBTOpU3. TOJIb30BaTENeH.

3. Cagenbes, U. B. Kypc ¢usuku : yaebnoe nocoodue : B 3 romax / U. B. CaBenbeB. — 7-¢
u31., crep. — Cankr-IletepOypr : Jlans, [0. r.]. — Tom 3 : KBanToBas ontuka. AToMHas pusmka.
®wusuka TBepAoro tena. dusnuka aTOMHOTO sApa U dneMeHTapHbix yactur, — 2019. — 308 c. —
ISBN 978-5-8114-4254-6. — Tekcr : anekTpoHHbIA // JlaHb : 3J€KTPOHHO-OMOIHMOTEUHAsI
cucrema. — URL: https://e.lanbook.com/book/117716 (nara oopamienus: 22.04.2021). — Pexxum
JIOCTYTIA: JUIsl aBTOPU3. ITOJIb30BATEIICH.

0) lonoJiHMTE ILHAA JIATEpaTypa:

1. lemunuenko, B. U. ®usuka : yueObnuk / B.W. lemunuenko, 1.B. Jlemuauenko. — 6-¢
3., nepepad. m gom. — Mocka . MHOPA-M, 2020. — 581 c. + Jlom. wmaTepuaibl
[DnexTpoHHBIH pecypc]. — (Bsiciee oopazoBanue: bakanaspuar). - ISBN 978-5-16-010079-1. -
Tekcr : anexkrponnsiii. - URL: https://znanium.com/catalog/product/1239249 (nata oGpamieHus:
22.04.2021). — Pexxum gocTyma: 1o moAIucKe.

B) MeToanyeckne yKazaHus:

1. Mexanuka. MonekynspHas (u3uka ¥ TepMOAWHaMUKa [DIEKTpOHHBINH pecypc] :
naboparopuslii npaktukym / E. H. Acranos, 3. H. Botrea, JI. C. JlomkenkoBa u np. ; MI'TVY. -
MarauToropck : MI'TY, 2016 - Pexxum JOCTyTIa:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130



2. Beuepkun, M. B. DiekTpocraTrika U IOCTOSSHHBINA TOK [DJIEKTpOHHBIN pecypc] : mpakTukym /
MI'TVY, Uu-T sHepretuku u aBToMaTuku, Kag. pusuku. - Marauroropck : MI'TY, 2012. - Pexum
JOCTyTA:.
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124
701/1544.pdf&view=true

3. 10. U., Capuenxko. IlepemeHHbIii TOK [DNEKTpOHHBIA pecypc| : 1abopaTOpPHBII
npaktukym / 10. 1. CaBuenko, O. H. Boctpoknyrosa, H. I.Muirenesa ; MI'TY. - Marauroropck
: MI'TY, 2018. - ISBN 978-5-9967-1151-2. - Pexxum JIOCTYyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515
139/3529.pdf&view=true

4. ®dusuka TBEPAOro Tejia, aToMa W aTOMHOrO sjpa : ydeOHoe mocobue [mis By30B] /
Marnuroropckuii roc. rexuuueckuit yH-T uM. I'. 1. Hocosa. - Maruuroropck : MI'TY nm. I'. H.
Hocora, 2019. - 3arm. c¢ Ttutyn. skpana. -Cogmepxk.: Jlabopatopueie pabGotel. - ISBN
978-5-9967-1531-2 Pexum JOCTyTA!
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530
254/3818.pdf&view=true

5 1O TT Kouxuwn Coonaux 2anau o duruke [Dnexrnonanni necvnel © mmaxtirvm [

r) [Iporpammuoe obecneuenue u UaTepuer-pecypcebi:

IIporpamMmmHoe oGecnieyeHue

HanmeHnoBaHue .

0o Ne noroBopa CpoK JIeHCTBUS JTUIICH3UN
7Zip CcBO0OJIHO 0eccpoyHoO
Adobe Reader |cBobomHO 0eccpouHO
Bpayzep Mozilla|cBo6oaHo
Firefox pacrpoctpansemoe [10 Oeccpotmo
bpaysep Yandex|cBoboH0 0eCCpovHO
FAR Manager [cBoGoaHO 0ECCPOYHO
MS Office 2007 |, 135 o1 17.09.2007 Gecepouro
Professional

Hpmbeccnonanbﬂme 0a3bl JAaHHbIX I/Il—[q)OpMaIII/IOHHbIe CIIPaBOYHLIC CUCTEMBI

HaspaHue kypca Ccblika
DnekTpoHHbIe pecypesl oubnmmorekn MI'TY |https://magtu.informsystema.ru/Marc.html?local
nM. I'.1. HocoBa e=ru
Hanunonanbuas

unpopmanonHo-ananmutuueckas cucrema|URL: https://elibrary.ru/project_risc.asp
— Poccuiickuii HHJCKC Hay4HOT'O
ITouckorast cuctema Axanemus Google
(Google Scholar)

9 MartepuaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

URL.: https://scholar.google.ru/

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOG oOecrieueHue JUCIHUIIIIMHBI BKJIIFOYACT:



MatepuanbHO-TeXHUYECKOe 00ecreueHre TMCIUIUTHHBI BKITIOYAET:

VY4eOHble ayJUTOPUH JUIsl IPOBEACHUSI 3aHATUHN JIEKLIHOHHOTO THUIIA

OcHauieHue ayAuTopuu:

MynbTUMEANIHBIE CPEICTBA XPAaHEHHUS, TIEPEIauu U MPeICTaBICHUS HHPOPMALIUH.

VY4ebHas ayIuTOpHs Ul IPOBEACHUS JadopaTopHbIX padot: Jlaboparopus «MexaHuKH,
MOJIEKYJISIPHON (PU3UKU U TEPMOJAUHAMUKI

OcHarieHue ayguTopuu:

JIaGopaTopHble YCTaHOBKH, U3MEPHUTEIbHBIC PUOOPHI I MPOBEACHUS JTa00OPATOPHBIX
pabor:

1. bannucTuueckue MassTHUKH.

2. Mastauk O6epOeka.

3. ®u3nvecKkuil MasTHHK.

4. locka I'anpToHA.

5. JlaGopaTopHasi yCTaHOBKa Ul MCCIIEOBAHUS PACIIPENICIICHUSI TEPMOIIICKTPOHOB 10
MOJTYJIFO UX CKOPOCTH.

6. JlaGopaTtopHasi ycTaHOBKa JIsi ONpEACICHUS IOKa3zaTellel aanadarhl Y METOJIOM
Knemana u /lezopma.

7. JJabopaTopHasi ycTaHOBKa JJIsi IIPOBEPKU 3aKOHA BO3PACTAHUS SHTPOIHMHU B MPOIECCE
Ju(dy3un ra3oB Ha MOJIEIU MTePEMEIINBaHUS IAPOB.

8.JJaboparopHasi ycTaHOBKa JJIsl IPOBEPKH 3aKOHOB BO3pPACTaHMsI YPHTPOITUH B IIPOIECcCe
TeriooOMeHa.

9.YcranoBka mnaGopaTopHas s H3Y4YCHHS 3aBUCHMOCTH CKOPOCTH 3ByKa OT
temreparypsl "M®-C3-M"

10. VYcranoBka saboparopHas Ui HCCIEAOBAaHUS TEIUIOEMKOCTH TBEpPAOIrO Tela
"M®-TET-M".

11. YcraHoBka nabopaTopHasi AJisl ONpPENENIeHNs YHUBEPCAIbHOM Ta30BOM MOCTOSIHHOM
"M®-OI'TI-M".

12.Crenp 1abopaTOpPHBI Ta30BbIE MPOLIECCHI.

13. MeputenbHbIi HHCTPYMEHT.

VYyeOnast aynuTopusi JJid IpoBeleHus JjadopaTopHbIX paboT: JlabGoparopus
«DNEeKTpUYECTBA U ONITHKI

OcHarieHue ayauTopuu:

JIaGopaTopHble YCTaHOBKH, U3MEPHUTEIbHbBIE NPUOOPHI I MPOBEACHUS J1a00PATOPHBIX
pabor:

1.JIaGopaTopHasi ycTaHOBKa JUIsl MCCIIEJOBAHUS AIIEKTPOCTATUYECKOTO OISl C TOMOIIIBIO
OJIMHAPHOTO 30H/1A.

2. YcTaHOBKa JUIS INYHTUPOBAHUS MUJUTHAMIIEpMETpa.

3. YcraHoBKa J1abopaTopHast I ONPe/IeICHAS WHIYKTUBHOCTH COJICHOW 1A 1 MAarHUTHOM
POHHIIAEMOCTH.

4. YcraHoBka jabopaTopHasi JJIsl U3YUEHHs] pPe30HaHCa HAIPSDKEHHH M ONpeesIeHUs
UHTYKTUBHOCTH

5. JIaGoparopHasi yCTaHOBKA JJisi M3yYEHUS JJIMHBI CBETOBOM BOJHBI M XapaKTEPHUCTHK
TU(PPaKIMOHHON PELIETKH.

6. JlabopaTopHasi yCTaHOBKA IS OIPEACICHHS paadyca KPUBU3HBI JTUH3BI U JTHHBI
CBETOBOI BOJIHBI € MOMOIIIBIO KoJter] HproToHa.

7. JlaboparopHasi yCTaHOBKa JUIsl OTIPEICICHUS KOHIIGHTPAIMM PAcTBOPOB caxapa U
MOCTOSIHHOM BpaIlleHUsI.

8. HcTouyHnKn NUTAaHUS TOCTOSHHOT'O TOKA.

9. Marasun emxocreii Time Electronics 1071.

10. Mara3un emkoctu P-513.

11. Mara3un uaayktuBHocTeit Time Electronics 1053.



12. Mara3zussl conpotuBiieHnit P-33.
9. Marasun emxocreii Time Electronics 1071.
10. Mara3un emkoctu P-513.
11. Mara3un unaykruBaocteit Time Electronics 1053.
12. Marazunsl conpoTuBieHuit P-33.
13. Mynstumerps! nudpossie MAS-838.
14. Mynbstumetpst APPA 106,203,205.
15. Ocummnorpad nByxkananbneiii GOS-620 FG.
16. I[Tonspumerp CM.
17.MeputenbHblii HHCTPYMEHT.

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

OcHalieHue ayIMTOPHH:

JIaboparopHbIe YCTAaHOBKH, H3MEPHUTEIbHBIC MTPUOOPHI /I TPOBEICHUS JIA00OPATOPHBIX
pabor:

1.Jlaboparopuas ycranoBka s "M3yuenus BHemHero ¢porodddexra’.

2. YcTaHOBKa JUIsl U3Yy4YCHHs CIIEKTpa aToOMa BOJOPOJA U OMNpPEICIICHHs TOCTOSHHOW
Punbepra.

3. YcraHoBka 1abopaTopHast JIJIsl OTIPEICIICHUs TOTEHIMalIa BO30YKICHHS Ta3a.

4. YcTaHOBKA IS ONIPEICIICHUS JUTUHBI TIpo0era 9acTUIl B BO3TyXE.

5. M3mepur.ckopoctu cuera Y UM2-2.

6. MonoxpomaTtopst MYM-1.

7. Mynstumetpst APPA 205, 207.

8. Ocumnorpad nByxkanabnbiii GOS-620 FG.

9. MepuTebHbI HHCTPYMEHT.

VY4eOHble ayAMTOpPUM JUISl TPOBEACHMS] MPAKTUYECKUX 3aHATHI, TPYNIOBBIX U
VHIVBUAYAJIbHBIX KOHCYJIbTALMM, TEKYLIETO KOHTPOJIS U IPOMEKYTOYHOM aTTECTalluU

OcHarieHue ayauTopuu:

WHTepakTHBHAs JOCKa, IPOEKTOP;

MynbTUMEIMITHBIA TPOEKTOP, IKPaH.

VY4eOHble ayTUTOPUM AJIS BBIIOJIHEHUS KYypCOBOTO NMPOEKTHPOBAHUS, IMOMEUICHUS IS
CaMOCTOSITENIbHOM pabOoTHI.

OcHalleHue ayIuToOpun:

[Tepconanpubie KommbioTepbl ¢ makerom MS Office, ¢ Beixomom B MHTepHeT u ¢
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEeNIbHYIO CpPEly YHUBEPCUTETA.

[lomemenne s XpaHeHUs M NPO(UIAKTUYECKOrOo OOCTYXUBaHUS Yy4eOHOTO
o0opymoBaHus

OcHalleHue ayJIMTOPUH:

Cremnnaxwu, ceribl ans XxpaHeHus: yaeOHOTO 00opyaoBaHus. IHCTpYMEHTHI 1711 peMOHTa
000opyT0OBaHUs.



Ipuaoxenne 1.

Y4eOHO-MeTOAMYECKOE 00ecTedeHHe CAMOCTOSATeIbHOM PadoThl 00y4aArOINXCSI

[lo jgucummumHe «®u3MKa» NPEAYCMOTPEHA  ayIUTOpHAas W  BHEAyIUTOpHAs
caMoCTOsITeNIbHAsE paboTa oOydarommxcs. AyIUTOpHAs CaMOCTOSITENbHAs paboTa CTYJCHTOB
BBITIOJIHSICTCS Ha JIAOOPATOPHBIX M MPAKTHYESCKUX 3aHATUSX 0 33/IaHHI0 MPEHOAaBaTelisi U I10J
ero KoHtposjeM. OHa NpearnosaraeT BhIIOJHEHHE J1a00paTOPHBIX paboT, caady KOJUIOKBHYMOB H
HaIMCcaHUe KOHTPOJIbHBIX PadoT.

BueaynuropHas camocTosiTesnpHas padoTa 0Oy4alomuUXCs 3aKII0YaeTcsi B IMPOpadoTKe
JIGKIMOHHOTO MaTepuaia, PEUICHMH WHAWBUIYAIbHBIX JIOMAIIHUX 33/1a4, MOJTrOTOBKE K
BBITOJIHEHHIO JIAOOPAaTOPHBIX paboT, 00paboTKe Pe3ynbTaTOB ITHX PadOT, a TAKXKE B MOATOTOBKE
K KOJUIOKBUYMaM M KOHTPOJIbHBIM paboTam.

Ilpumepvt unOUBUOYATILHBIX OOMAWHUX 3A40aY
1 cemecTp
3aoaua 1 «Kunemamuka nocmynameabHo20 U 6pauiamenbHO20 08UNHCEHU)

Pajuyc-BEKTOp YaCTUIIBI U3MEHSETCS 1O 3aKOHy 7 = t27+ 4t] — 2k (m). Haiitu BexTOp
CKOPOCTH U, BEKTOP YCKOPEHUS d, MOJYJb CKOPOCTH U YCKOPEHHUS, @ TAKIKE YTOJl MEKIAY ITUMH
BEKTOpPaMH B MOMEHT BpEeMEHH t = 2 .

3aoaua 2 «ﬂunamuka nocmynameilbH0O20 OBUIICCHUS)

Ha Ttemo maccbl m, nexamee Ha IVIAJAKONM TOPU30HTAJIBHOM IINIOCKOCTH, B MOMEHT t = 0
Hayaja JIeMCTBOBATh CHJIA, 3aBUCSIIAs OT BpPEMEHM Kak F =kt, TrTH€ k — NOCTOSHHAs.
Hanpasnenue 310 cuibl BCce BpeMs COCTABJIAET yrojd @ ¢ FOPU30HTOM. HaliTu cKOpoCTh Tena B
MOMEHT OTPBIBA OT IJIOCKOCTH U MYTh, MPOWJICHHBIN TEJIOM K ’TOMY MOMEHTY.

3aoaua 3 «/lunamuka epawiamenvbHo20 0BUIHCEHU)

Uepes 60k, nMeromuii popMy IucCKa, NEpPeKUHYT IMHYp. K KOHIlaM IIHypa npuBs3aiu
rpy3uku Maccot my = 100 r u m, = 110 r. C kakuM ycKOpeHueM OyAyT JBUTaThCs TPY3UKH,
eciu macca m 6ioka paBaa 400 r? Tpenue nipu BpameHu# 0J10Ka HUYTOKHO MaJIo.

3aoaua 4 «3aKonwvl coxpanenus InepPZuU, UMRYIbCA U MOMEHMA UMNYTbCA)

Yenosek CTOUT Ha ckaMbe JKyKOBCKOTO U JIOBUT PyKOM M4 Maccoll m = 0,4 Kr, JeTAIUN
B TOPU30HTAJILHOM HAIPAaBIEHUHU CO CKOPOCTBIO v = 20 M/c. Tpaekropus Ms4a MPOXOAUT HA
paccrosiHuu r = 0,8 M OT BepTUKAJIbHOM OCH BpalieHus ckaMbU. C KaKol yIriioBOH CKOPOCTHIO U
Ha4yHET BpalarbCsi cKaMbs JKyKOBCKOro ¢ 4el0BEKOM, MONMAaBIIMM MY, €CIM CyMMAapHBIN
MOMEHT WHEPIMHU YEIOBEKA U CKAMbH paBeH | = 6 Kr - M2?

3aoaua 5 «l'apmonuueckue Konedanusny

Yactuna coBepiiaeT TapMOHHUYECKHE KOJIeOaHHMsSI BIOJb OCH X OKOJIO IOJIOKEHUE
paBHoBecust x = 0. YacTtora konebanuii w = 4 ¢~ 1. B HEKOTOPBI MOMEHT KOOPAWHATA YaCTUIIbI
Xg =25 cM M ee cKopocTh vy = 100 cm/c. HaliTm KOoOpAMHATYy x M CKOPOCTh V¥ YaCTHUIIbI
yepe3 t = 2,4 ¢ IOCJIE TOr0 MOMEHTA.

3aoaua 6 «3amyxarouue Koedbanun»

OpnHOpoaHBIM JUCK paguyca R = 13 cm MOXKET BpallaThCsi BOKPYI TOPU30HTAIBHON OCH,



MEPIECHANKYJISIPHON K €ro IJIOCKOCTH M MPOXOJSAIIeH yepe3 Kpaid aucka. Halltu nepuoa mabix
Kosie0aHui 3TOTO AKUCKA, €CIU Jorapu(MUUECKUN TEeKPEMEHT 3aTyxaHus A = 1.

3aoaua 7 «Penamueucmckas MexaHuKka)

B co6cTBeHHOI crcTeMe 0TCUeTa UMEETCs PSIMOYTOJIBHUK C COOTHOLIIEHHEM CTOpoH 4:5. B
KaKOM HaIlpaBJICHUU U C KaKOW CKOPOCTBIO JTOJDKEH JBHUTaThCS ATOT MPSIMOYTOJIbHUK, YTOOBI B
1a00paTOPHOM CUCTEME OTCUETa OH BBITJISACI, KaK KBaapaT?

3aoaua 8 « Cmamucmuueckue pacnpeoeneHusny

KakoBa BEpOSITHOCTH TOTO, YTO JaHHAs MOJICKYJa HICAIbHOIO Ta3a MMEET CKOPOCTb,
1
OTITHYHYIO OT -V, He 6ozee, yem Ha 1%?

3aoaua 9 «llepsoe nauano mepmoouHamMuKku»

Hekoropyto Maccy a3ora cxainu B 1 =5 pa3 no o0beMy OAMH pa3 aauabaTHUYEecKH,
Ipyroi pa3 umszorepmuueckd. HauanbHoe cocrosiHue B 000uX ciyyasx oauHakoBo. Haiitu
OTHOILIEHHE COOTBETCTBYIOIUX Pa0OT, 3aTpaueHHbIX Ha CIKaTHE.

3aoaua 10 «Bmopoe nauano mepmoounamuxu

YeTbIpe MO UICAIHOTO ra3a CHayala M30XOPUYECKU OXJIAIMIIU, a 3aTeM U300apuiyecKu
paclIMpWiid TaK, 4TO TEMIIepaTypa rasa craja paBHa INepBOHadadbHOW. HailiTm mpupamieHue
SHTPOIMHU rasa, €Ciii €ro JaBjeHue B JaHHOM MPOLECCe UBMEHWIOCh B n = 4,5 pa3sa.

2 cemecTp
3aoaua 1 «Pacuem ynekmpocmamuueckux noJieii»

ToHKOe MOIyKOJIBLO paauyca R =20 cM 3apsKEHO paBHOMEPHO 3apsanoMm q = 0,7 HKu.
Haiitn MOynb HaNIPSYKEHHOCTH 3JIEKTPUYECKOIO OIS B UEHTPE KPUBU3HBI ATOTO MOJTYKOJIBIIA.

3aoaua 2 «Inekmpuyeckoe noie ¢ geujecmeey

Konnencarop emkoctbio C; =3 MK® ObLT 3apspKeH O Pa3HOCTH MOTEHIHAIOB U; =
150 B u coeavHEH €O BTOPBIM KOHIEHCATOPOM EMKOCTBIO C; = 2 MK®, 3apsHKEHHBIM 10
pasHoctu mnoteHnuanoB U, = 100 B. Haiitu 3apsig Aq, mepeTeKmuid C IUIaCTUH IEPBOro
KOHJIEHCcaTopa Ha BTOpol. Kakast mpu 3TOM BBIIENMIIACH SHEPTUS?

3aoaua 3 «l[enu ROCMOAHHO20 IJIEKMPUUECKO20 MOKaA)

Tpu Oatapen ¢ IC &g =12 B, &, =5 B 1 & =10 B u 0AMHAKOBBIMU BHYTPEHHUMH
CONPOTHUBJIEHUSIMH T =1 OM , COEIMHEHBI MEXJIy COOOH OJHOMMEHHBIMH IMOJIOCAMH.
ComnpoTHBIEHUE COCIMHUTEIBHBIX IPOBOJAOB HHUYTOXKHO Maso. OmnpenenuTs CUibl TOKOB,
UAYIIUX Yepe3 KaxIyto 6aTtapero.

3aoaua 4 «/leusricenue 3apaxceHHbIX YACMUY 6 ITEKMPUYECKOM U MACHUMHOM NOJ1e»

ONEKTPOH JBUXKETCS B OAHOPOJHOM MAarHUTHOM Ioje ¢ uHAyKuumed B =9 MTxa no
BUHTOBOW JIMHHM, PAaaWyC KOTopod R =1 cm, a mar h=78 cm. Onpegenurs nepuon T
oOpalIeHus IEKTPOHA U €r0 CKOPOCTh V.



3aoaua 5 «Ilocmoannoe maznumnoe nosey

[To 1ByM JJIMHHBIM MapaIebHBIM MPOBOJHUKAM TEKYT B IIPOTHUBOIIOJIOKHBIX HAMPABICHUAX
Toku cwior I, =34 A u I, =20 A. PaccrosiHne Mexay npoBojamu 1, = 0,3 M. Onpenenutsb
MarHUTHYIO MHAYKIIHIO B TOUKE A, y1aJIEHHOM OT MEPBOro U BTOPOTO IMPOBOJIHUKA COOTBETCTBEHHO
Ha paccrosHusA r; = 0,17 m u r, = 0,2 M.

3aoaua 6 «InekmpomazHumnan uHOYKyU»

ToHkuil MeaHBI MPOBOA Maccoi m =1 r COTHYT B BHJE KBaJpaTra M KOHIIbI €ro
3aMKHYTBl. KBagpar nmomMemieH B OJHOPOJIHOE MarHUTHOE I0JI€ ¢ MHAYKuuen B = 0,34 Ti Tak,
YTO €ro IUIOCKOCTh COCTaBigeT yroja [ = 30° ¢ JUHUAMH HMHAYKIUMUA Tons. OnpeaenuTb
KOJIMYECTBO AJIEKTPUUECTBA ¢, KOTOPOE MPOTEUET MO MPOBOJHUKY, €CIM KBaJpaT, MOTSIHYB 3a
MIPOTUBOIIOJI0KHBIE BEPIIMHBI, BEITSHYTh B JIMHUIO.

3adaua 7 «Inekmpuueckue Ko1e0AHUA U NePeMEHHbLIL MOK)

K cetu c neiictByromum HanpspokeHueM U = 100 B moakitouniny KaTymky, HHAYKTHUBHOE
conpotusiieHue kotopoit XL =30 Om u umnenanc Z = 50 Om. Haiitu pazHocTs (pa3 Mexay TOKOM
U HaNpsDKEHUEM, a TaKKe TEIJIOBYIO MOIIHOCTb, BBIICTISIEMYIO B KaTYIIKE.

3aoaua 8 «llonapuzauus ceemar

YacTU4HO MOIAPU30BAaHHBIN CBET NaaeT Ha nojsipusatop. [Ipu monokennu nossipusaropa,
COOTBETCTBYIOIIIEMY MUHUMYMY IMPOMYCKaHUs, HHTEHCUBHOCTh CBETa Ociabisierca B 8 pa3 1o
OTHOUICHUIO K HavanbHOU. YeMy paBHa CTENeHb MMOJIpU3aliy nagatouiero ceera? [lornomennem
CBeTa NpeHedpeyb.

3aoaua 9 «Humepgepenyun ceemosvix 601n»

Cdepudeckasi OBEPXHOCTh TIJIOCKO-BBIMYKJION JIMH3BI COMPHUKACACTCS CO CTEKJITHHOU
IIacTUHKOM. [IpocTpaHCTBO MeXAy JMH30M M IUIACTUHKOM 3aIlOJHEHO CEPOYIJIEPOJIOM.
[Tokazarenu npeoMIICHHS JIMH3bI, CEPOYIVIEPO/Ia U IUNIACTUHKH PaBHBI COOTBETCTBEHHO N4 = 1,5,
n, =1,63 u nz =1,7. Paauyc kpuBu3HBI cheprueckoidl MOBEPXHOCTH JHMH3BI R = 100 cM.
Ornpenenuth paguyc nIToro TeMHOro koJibiia HproToHa B oTpakeHHOM cBeTe ¢ A = 0,61 MKM.

3aoaua 10 «/[ughpaxyusn ceéemosvix 601m»

Mexny TOYEUHBIM HMCTOYHUKOM CBETa M DKPAHOM IMOMECTHIIM AuapparMy C KpYIJIbIM
OTBEPCTUEM, PaInyC KOTOPOTO  MOXKHO MEHsATh. PaccTosHUs OT anadparmMsl 0 UCTOUYHUKA U
sKpaHa paBHbl a = 100cM u b = 125cm. OmnpenenuTs JUIMHY BOJHBI CBETa, €CIM MaKCUMyM
OCBEIICHHOCTH B IIEHTpe JU(PPAaKLMOHHOM KapTHHBI HA 3KpaHe Habmoaercs npu r; = 1,00mm u
CIEYIOIINNA MAaKCUMYM IIPH 1, = 1,29mm.

3 cemecTp
3aoaua 1 «Tennosoe uznyuenue»

OHpCIleJ]I/ITB, KaKOC KOJIMYECTBO SHCPTHUU U3TYyUACT 3a 1 MUHYTY a0COJIFOTHO I-IépHOG TCJIO C
MMOBEPXHOCTHU ILJIOIIAAbIO 3 CM2, €CJIM U3BCCTHO, YTO MaKCUMaAJIbHasd CIICKTPaJIbHAasA IJIOTHOCTE €TI0
3HepreTHqCCKOﬁ CBCTUMOCTU NMPUXOAUTCS HA NJINHY BOJIHLI B 600 HM.

3aoaua 2 «@omorppexmy



OmnpenenuTs MaKCUMAIbHYIO CKOPOCTD Vp,x (POTOIIEKTPOHOB, BBUICTAIOIINX M3 METalIa
npu oOydeHun GpoToHamu ¢ 3Heprueit ¢ = 0,767 Ma3B.

3aoaua 3 «Ippexm Komnmonay

OnpenenuTs SHEPTUIO, MPUXOAILYIOCS Ha JIEKTPOH oTaauu rpu 3gdexre Komnrona, ecnu
paccesHue (oToHa NPOUCXOAUT Ha yroa O =m/3. DHeprus (GOTOHA 1O pACCESIHUA & =
0,58 MaB. [Tox kakum yriom OyneT ABUTaThCs MIEKTPOH OTAAYU?

3aoaua 4 «Boanosvle ceoiicmea uacmuuy

JlinHa BOJIHBI M3Ty4aeMoro atoMoMm (otoHa cocraBisteT A = 0,6 MxM. Bpems xu3Hu
aromMa B BO30YKIEHHOM coctosiHur 7 = 1078 ¢. Omnpenenure OTHOIIEHHE €CTECTBEHHOM
HIMPUHBI SHEPTETUYECKOIO YPOBHS K SHEPIHH, U3ITyYEHHOM aTOMOM

3aoaua 5 «llomenyuanvnasa ama»

HeiiTpon HaxoauTcsi B OJHOMEPHOM OECKOHEYHO IITyOOKOH MOTEHIUAIBHON SIME IIUPHHOM
[ =101 M c abCcomOTHO HEMPOHUIIAEMBIMHU CTEHKaMu. HaiiiiTe HAMMEHBIITYI0 Pa3HOCTh JABYX
COCEIHMX JHEPIeTHYECKUX YPOBHEW HEUTPOHA.

3aoaua 6 «Teopus bopa u uznyuenue amomos»

OmpeieTh HEPIUI0 W IMOTEHIMAA WOoHM3anuu woHa Li**, Haxopsmierocss B 1epBoM
BO30YXJI€HHOM cOCTOsIHMU. Kakoii noimkHa ObITh 3HEprus (pOTOHA, YTOOBI OH BBIOMIJI U3 TaKOIro
MOHA DJICKTPOH ¢ KWHETH4YeCcKou sueprueit T = 10 3B?

3aoaua 7 «Paduoaxmuenocmo

AKTHBHOCTh HEKOTOPOTO paJMOAaKTHBHOIO Mpenapara najgaer 3a | mMuHyry B 9 pas.
Onpenenuts cpegHee BpeMs KU3HHM SAEp dTOT0 IpernapaTa U ero nepuop noaypacnazna. Kakosa
BEPOSATHOCTH TOT'O, UTO AJIPO PACMAETCs 3a MPOMEKYTOK BpEMEHH, paBHBIH 3 c?

3aoaua 8 «Inepeusn ceéazu aopar

BreraucianTe B aTOMHBIX CANMHUIAX MaCChl MACCy sJipa U MAaCCy aToMa M30TOIla IMUPKOHUA
W Z , ECIN €TO y/IeNbHAs SHEPTHUS CBA3H cocTapiseT 8,70 MoB Ha 1 HyKIoH.

3aoaua 9 «Aoepuvie peakyuu»

Hanmcars Hemocraromee o6o3Hadenne B peakuumu 10 B(n,x)7 Li , mporekaromieid B
pe3ynbTaTe B3aUMOJACHUCTBHSI OYEHb MENJICHHBIX HEUTPOHOB C MOKOSIMIMMHUCA spamu Oopa.
Haiitn KuHEeTHYECKHE SHEPTUH TPOAYKTOB PEAKIIMH.

ITepedenns 1a0opaTopHbIX padoT:
1 cemecTp

1. JI. p. Ne 1 «IIpumeHeHMEe 3aKOHOB COXpaHEHMSI AJIs1 ONIPEIETICHHSI CKOPOCTH IOJIETA ITYJIN»

2. JI. p. Ne 3 «OmnpenesnieHne MOMEHTOB HHEPIIUU TEJT C TOMOIIBIO KPYTHJIBHOTO MasiTHHKA.
IIposepka TeopeMsl LlTelinepa»

3. JI. P. Ne 4 «MccnenoBanue BpamiaTeNbHOTO JBH)KEHUS TBEPAOrO TeJla BOKPYT
HETOJIBUKHONU OCH»



4. JI. p. Ne 5 «Ompenenenne XapakTEPUCTHK 3aTyXarOIMX KoJeOaHWUW (U3UIECKOTO
MasiTHUKa»

5. JL p. Ne 7 «OnipenenieHre CKOPOCTH 3ByKa B BO3JIyX€ METOJIOM CTOSIYEH BOITHBI»

6. JI. p. Ne 11 «/3y4eHne CTAaTHCTUYECKUX 3aKOHOMEPHOCTEI»

7. JI. p. Ne 14 «Onpenenenue nokazarens aaunadarsl Y metoiom Kiemana u Jlezopmay

8. JI. p. Ne 15 «IIpoBepka 3akoHa BO3pacTaHUsT SHTPOTIHI)

2 ceMmecTp

1. JI. p. Ne 21 «MccnenoBanue 351eKTpOCTATUYECKOTO TOJISI C TOMOLIBIO 30H1a»

2. JI. p. Ne 24 «Pacmupenue npezena u3MEpeHus: aMrnepMeTpa MOCTOSTHHOTO TOKa»
3. JI. p. Ne 26 «M3mepeHue eMKOCTH KOHACHCATOPOB MOCTOBBIM METOIOMY

4.J1. p. Ne 27 «3ydeHne pe3oHaHCca HAMPSHKEHU

5. JI. p. Ne 28 «Omnpenenenue MHAYKTUBHOCTH COJICHOMJIA U MarHUTHOM MPOHUIIAEMOCTH
dbeppomarHeTuka

6. J. p. Noe 32 «Ompenenenue paauyca KPUBHU3HBI JIMH3BI W TIOJOCH TIPOIYCKAHHS
cBETO(QWIBTPA C TIOMOIIBIO KoJiell HproToHa

7. JI. p. Ne 34 «Omipenenenue JUIMHBI CBETOBOW BOJIHBI M XapaKTEPUCTHUK AU(PPAKIIMOHHON
PELICTKI

8. JI. p. Ne 35 «Onpenenenne KOHIEHTPALIMU PACTBOPOB caxapa U MOCTOSHHOM BPAIICHHS

3 cemecTp

1. JL p. Ne 36A «MccrenoBanue XxapakTEPUCTHK BaKYyMHOTO (POTORIIEMEHTa»

2. JI. p. Ne 42 «M3yuenue cnekTpa M3IydeHUs aroma Bojgopoaa. OmpeneneHue TriiaBHBIX
KBAaHTOBBIX YHCCJI B036Y)KIICHHI)IX COCTOSTHUM aToMa BOOOpPOaA»

3. JI. p. Ne 44 «M3ydeHue 1IeKTPUIECKIX CBOMCTB TBEPIBIX TEID)

4. JI. p. Ne 51 «M3yueHue 3aKOHOMEPHOCTEN o-pacraga

5. JI. p. Ne 52 «M3yueHue ciekTpa raMma-u3iny4eHns paJioaKTUBHBIX 3JIEMEHTOB)»

6. JI. p. Ne 53 «Omnpenenenne MakCHUMaJIBHOW SHEPruM [B-4acTHI] ¥ WACHTH(PHUKAIHS
PaJMOaKTHBHBIX MTPENapaToBy

IlepeyeHnb BOMPOCOB /it MOATOTOBKH K CEMHUHApaM:
1 cemecTp
Kunemamuka u Ounamuka nocmynamenbHo2o U 8pauiamesibH020 OGUNHCEHUA

1. TonsTHe paanyc-BeKTOpa, CKOPOCTU U YCKOPEHHs MaTepHalbHON Touku. CpenHue u
MT'HOBEHHEIC BEJTMIHHEI.

2. Ilpsimas u oOpaTHas 3a1ayu MexaHUKH. Ponb HauanbpHBIX ycioBuid. [lepemenienue u
IIPOWICHHBIN NyTh.

3. JIBmKEeHHE MO OKPY>KHOCTH. YTOJ IMOBOPOTA, YIIOBasi CKOPOCTh U YIIIOBOE YCKOPEHHE.
CB43b YIJIOBBIX Y JUHEWUHBIX BEJIHMYHH.

4. KpuBonuHeiiHOe IBWXKEHHE. TaHTeHIIMATbHOE M HOpMallbHOe yckopeHue. [lomHoe
YCKOpPEHHE. YTOJ MEXIY CKOPOCTHIO U YCKOPEHUEM.

5. Nnepumansubie cucteMbl oTcuera. llpunHnun otHocutenbHOocTH [ammmnes. [lepBbrit
3akoH Hprotona.

6. [lonstre cuibl, Macchl W uUMNynbca. [lpunnun cyneprnosuniud. OCHOBHOM 3aKOH
JUHAMHKHU TIOCTYNATENbHOrO ABMKEeHUs. Tpernii 3akoH HproToHA.

7. MOMEHT HMMITyllbca U MOMEHT CHJIBI OTHOCHUTENHHO TOYKH. OCHOBHOE ypaBHEHUE
JMHAMUKHU BpallaTEIbHOTO IBUKEHUS.

8. Bpamienue BOKpYr HEMOABIKHOM ocu. MOMEHT WHEpIHH TBepJoro tena. Teopema



[ITeitnepa.
9. Ananorust XapakTepUCTHK M YpPAaBHEHMH MOCTYMATENbHOIO U BPAIIATEIBHOTO
JIBUKCHUSI.

3akonut COXPAHEHUA 6 MEXAHUKE

1. Vurerpainsl asmxeHus. CBs3b 3aKOHOB COXPAHEHMsI ¢ CHMMETPHUSMH IIPOCTPAHCTBA U
BPEMEHU.

2. 3aMKHyTas cucreMa. 3aKOH COXPaHEHMs MTOJHOIO UMITYJIbCa CUCTEMBI TE.

3. 3aKOH COXpaHEHUs IIOJHOIO MOMEHTa HMITyJIbCa CHUCTeMbI Tell. J[BukeHue B
LIEHTPAJIbHOM II0JIE.

4. Pabora u momuocTh. KuHeTnueckas 3Heprusi MOCTyNaTEIbHOTO M BpalllaTelIbHOI'O
JBUKCHUS.

5. KoHcepBatuBHBIE H  JWUCCHUMATUBHBIE CWIbl. PaboTa  KOHCEpPBATHBHBIX U
JUCCUIIATUBHBIX CHIL.

6. IloTreHnmanbHAs YHEPTUA. 3aKOH COXPAHEHHS ITOJIHOW MEXaHUYECKOW YHEPTUH.

7. CBA3p MeXIy CHJIOW U TMOTeHUWaJbHOW »sHeprueil. JIBa cmocoba omnucaHus
B3aUMOJICHCTBUS.

8. Coynapenue qByx Tei. YOpyruil u Heynpyruit yaap.

Mexanuueckue Koneoanusn

YpaBHEeHUE rapMOHUYECKHUX KOJICOaHUH U ero pereHue.
XapakTepucTUKH KojeOaHui (aMILUIUTy/ja, 4acTOTa, HadanbHas (asa).
MaremaTtnueckuii 1 GU3NUECKUN MASTHUKU.
CrnoxeHne TapMOHHYECKUX KOJICOaHUH OJJHOTO HallpaBieHus . bueHwus.
CrnoxeHue neprneHIuKyIApHbIX Kosebanuil. @urypsl Jluccaxy.
YpaBHEHHE 3aTYXAOIINUX KOJICOAHHH U €ro pelicHue.
XapakTepUCTUKU 3aTyXaloUMX KojeOaHui (Bpems penakcaluu, JorapupMUUecKuit
JIEKPEMEHT, TOOPOTHOCTB).
8. DHeprusi rapMOHUYECKUX M 3aTyXaroIluX KoneOaHui.
9. BeiHy)IeHHbIe KoneOanus. Pe3oHaHc.

Noogok~whPE

Ynpyzue eonnu

1. Ilonepeunblie U MPOIOJIBHBIE BOIHBI. XapaKTEPUCTUKH OEryiiei ynpyroi BOJIHBI.

2. CKOpOCTb pacrpOoCTpaHEHUs YIIPYTUX BOJIH.

3. Knaccudukamnus BomH 1o Gopme BoHOBOH moBepxHocTH. Ilmockast, chepuyeckas u
LWIMHPUYECKasl BOJIHA.

4. BonHoBO€ ypaBHEHHE. YpPaBHEHHME Jiyya, ypaBHEHUE IIJIOCKOW BOJHBI, BOJHOBOE
ypaBHEHHE B 00IIEM BHUIE

5. Hanoxenue ynpyrux BosiH. CTosiuasi BOJIHa U €€ 0COOEHHOCTH.

6. Konebanue HaTSHYTOW CTPYHBI.

Knaccuueckas cmamucmuka

1. Makpocucrema. CTaTUCTHUYECKHH W TEPMOJMHAMMUYECKHM IOAXOJbl K OMHCAHUIO
MaKpOCHCTEM.

2. JuckpetHblil HaOOp BennuuH. [ToHATHE BEPOATHOCTH U CpeTHEH BETHMYUHBI.

3. HenpepsiBHbIii Ha00p BenmuurH. OYHKIUS pactpeeNIeHUs CTyJailHOW BETMYUHBI U €€
cBOMCTBA ((PU3UUECKUN CMBICI, pacyeT BEpOSTHOCTEH, YCIOBHE HOPMHPOBKH, PacueT CPEIHHX
BEITUYMH).

4. PacnpeneneHue MoJIEKYJI 10 MpoeKIUsAM ckopocteil. Pacnpenenenue ["aycca.



5. Pacnpenenenne mosekyn mo Moaysto ckopoctr. Pactpenenenne Makcpera.

6. Hawubonee BeposiTHAs, CpEAHSS M CPEAHEKBAAPATUIHAS CKOPOCTH.

7. PacnpeneneHue MOJEKYJl HIEAIBHOIO Tra3a IO BBICOTE B IOJIE TSKECTH 3EMIIH.
Pacnipenenenne bonsimana. bapomerpudeckas popmyina.

MKT u nepeoe nauano mepmoounamuxu

1. Mopgens uneansHoro rasa. JlaBienue u remneparypa ¢ Touku 3peHust MKT. YpaBaenue
COCTOSIHMS UICAJIBHOIO ra3a.

2. Tlonsarue crenenei cBOOObI MOJEKYIBI. Teopema 0 paBHOpACHpeIeICHHH YHEPTUHU 10
CTEMEHSIM CBOOO/IBI.
BuyTtpenHsist sHeprus Kak QyHKIHS COCTOSIHUS CUCTEMBI.
PaboTa kak gyHKIMs mpoiiecca.
IlepBoe Ha4aI0 TEPMOJUHAMHUKH.
N3oTepMuyecKknii, U30XOpPUUECKUN B N300apUUECKUN MTPOIIECCHI.
Amnabarnyeckuit mporecc. Ypaaenue [lyaccona. [Tomurpornuyueckne mporeccsl.

8. IlonsaTue TeruioeMKOCTH. MosipHas U yJelbHas TEIIOEMKOCTU. TeIrIoeMKOCTh MpH
U30IIPOLIECCaAX.

No ko

Bmopoe nauano mepmoounamuku. Iumponusn

1. HampaBnenue mpoueccoB. Cratuctuueckuid  Bec  MakpococTosiHus.  CyThb
HEOOpPaTUMOCTH.

2. Bropoe nauano repmoguaamuku. ®opmynuposku Kiaysuyca n KensBuna.

3. DOHTpomus CUCTeMBI U ee cBoiicTBa. Teopema HepHcra.

4. l3MeHeHue 3HTPOINUHU B TEIUIOBBIX IIpOLECCaXx.

5.  OcHOBHOE ypaBHEHHE TePMOJUHAMUKHU. TepMoauHaAMUYECKUE TTOTEHIHAIIBI.

6. Huxnmmueckuit mporecc. KoaddummeHTt none3Horo neHCTBUS TETUIOBOW MAaITHHBI.

7. wuxn Kapuo. Teopema Kapno. Tepmonnnamudeckas mkana TemMmnepaTyp.

8. Craructuueckuii cmbici 3HTpornu. ®opmyna boiasimana.
2

cemecTp
Dnekmpocmamuueckoe none

1. Cuunbl B mpupoge. Poib 571€KTpOMarHUTHOTO B3aUMO/ICHCTBUS.

2. DJEeKTPOCTATHYECKOE ToJIe. DIIEKTpUIecKuid 3apsia. CBOHCTBA AJICKTPHUIECKOTO 3aps/a.
3axoH Kynona.

3. HampspkeHHOCTB 2JIeKTPOCTAaTHYECKOTO OIS,

4. TlpuHUOUI CYNEpHO3UIMU  JJIEKTPOCTATUYECKUX TONEH JUis JAUCKPETHOrOo H
HETPEPHIBHOTO pacrpeieTIeHHs 3apsiIoB.

5. TloTok BekTOpa HAMPSKEHHOCTH AJEeKTpocTaThuyeckoro noist. Teopema ["aycca.

6.[ToTeHMaTbHOCTh ~ DJIEKTPOCTATHUECKOTO  TOJIsl.  [IpUHIMIT  CyNEepro3uIH  JUIs
MOTEHIIHaNA.

7.PaboTa 1o rmepeMemnieHuIo 3apsiia B 3JEKTPOCTaTHUECKOM ToJie. TeopeMa o UPKYIISINH.

8.CBs13b MeX Iy HAMPSHKEHHOCTHIO U TTOTEHIIUAJIOM.

9. Teomerpmueckoe ommcanue 1monss. CHIOBBIE JIMHUHM.  OJKBHIIOTCHIIMAIBHBIC
MIOBEPXHOCTH.

/Iuaﬂekmpuku u npoeoduuku 6 JJleKmpu4eCcKom noe

1. Dnexrtpuueckuil AUNOb. JIUMOIBHBIA MOMEHT.
2. DnexTpudeckoe Tose B JudJIeKTpuke. [lomspusanus quaneKkTpuka.
3. Bextop snekrpuueckoro cmeeHus. [udnexTpuyeckas MPOHHUIIAEMOCTh BEILIECTBA.



Teopema ["aycca aJist AMIEKTPUKOB.

4. VYcnoBus Ha rpaHULIE pa3zAeia ABYX IUAIEKTPUKOB.

5. DJEeKTPOEeMKOCTh YEAMHEHHOT'O IPOBOIHUKA.

6. KonnmeHncatop. DIEKTPOEMKOCTh IUIOCKOTO, C(HEPUYECKOr0 U MHJIUHAPUISCKOTO
KOHJICHCATOPA.

7. CoenuHeHue KOHJIEHCATOPOB.

8. Dneprus 3apspKEHHOTO KOoHeHcaTopa. [II0THOCTh SHeprun NIEKTPUIECKOro MOJIs.

9. BxitoueHne KOHIEHCATOPA B AIEKTPUUECKHUE LICTIH.

Hocmoannwlit 31eKkmpuyecKuii mokK

1. Dnexrpuyeckuii ToK. [I10THOCTH TOKA. YpaBHEHUE HENPEPHIBHOCTH.

2. 3axon Oma B nuddepeHunanbHoi hopme.

3. 3axon Oma B MHTErpasibHON (opMe I OAHOPOJHOTO YyJacTKa LEMU. DIEKTPHUIECKOe
HaNpsDKEHUE.

4. Conpotusienue npoBoaHuka. CoeJMHEHUE CONPOTUBIICHUH.

5. 3akon Oma ans HeogHOpOAHOTO y4acTka nenu. Croponnue cuibl. I/1C.

6. IlpaBuna Kupxroda miist pacuera pa3BeTBICHHBIX HIETICH.

7. Pabota 1 MOIIHOCTH IEKTpUUECKOro Toka. 3akoH Jxoyns-Jlenua.

8. IlepexoaHple MPOLECCH B IEMTU C KOHAEHCATOPOM.

Maznummnoe none u IJIEKMPOMACHUMHAA undymm;l

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

2. VcTOYHMKM MarHMTHOTO I0JIl. MarHUTHOE I0JIe ABMXKYLIETocs 3apsAaa U MPOBOJAHUKA
¢ TokoMm. 3akoH buo-Casapa.

3. TloTox M wUpPKyNALMS BEKTOpa MHAYKLIUM MarHuTHOro mnons. Teopema ['aycca u
TeopeMa O HUPKYJILUH.

4. Cuna Jlopenua. JIBuxeHune 3apsyKeHHOM 4YacTUIBI B MATHUTHOM T10JIE.

5. Cwua Ammepa.

6. MarnuTHOe nose B BeniecTse. HaMarHMueHHOCTb.

7. HanpseHHOCTp MarHUTHOro mojs. MarHutHas TPOHMIIAEMOCTbh BEIIECTBA.
JlnamarHeTUKH U apaMarHeTHKH.

8. ®eppomarneruku. Ousnueckas npupoaa GeppoMarHeT3mMa.

9. 3akoH onexktpomarHuTHOM uHAyKIuM @Papazned. IlpaBuno Jlenma. Buxpesoe
DIIEKTPUYECKOE TOJIE.

10. SBnenue camomnnykuuu. ManyktuBHOCTH. CosleHOU .

11. Dueprus KOHTypa ¢ TOKOM U MarHUTHOTO TOJISL.

3ﬂel<mpultecmte Kolebanusa u nepemennbu? mokK

KoneGatenbHblit KOHTYp. MeXaHNU3M BOSHUKHOBEHHMSI SJIEKTPUUECKUX KOJIEOaHUH.
OHeprust 3J1eKTPUIECKUX KOIeOaHUH.
3aryxaromye KojaebaHus. XapaKTEPUCTHKU 3aTyXaIOMUX KOJICOaHNH.
Posib akTUBHOTO CONPOTHUBIIEHHS B KOJIEOATEILHOM KOHTYpE.

5. BriHyXneHHble koneOanusi. BexTopHas nuarpamma HampspbkeHuid. Pe3onanc Toka.
Pe3onancHas yacrora.

6. CoorHomenne (a3 MEXIy BHEIITHUM HAIPsDKEHHEM, CHIJIOW TOKAa W HANpsHKEHUEM Ha
pa3IMYHBIX JIEMEHTaX LENH.

7. TIlepemenHwlii TOK. VHAyKTUBHOE U eMKOcTHOe comportuBieHue. IlomHoe
COIIPOTHUBIICHUE LIEIU IIPU IIEPEMEHHOM TOKE.

8. eiicTByromye 3HAYEHUS CHJIBI TOKAa M HAmpsDKeHUs. MOIIHOCTh MPH MEPEMEHHOM
toke. Koaunuent MmomHocTH.

AN



3J1el<mpomazuumubte 60JIHbl

1. Cucrema ypaBHeHuii MakcBemia Kak o0000IIeHHE pPa3pO3HEHHBIX —SBICHUH
3JIEKTPUYECTBA U MAarHETU3Ma.

2. CsaoiicTBa ypaBHeHuid MakcBemnna. [Ipenckazanue cyecTBOBaHHS 3JIEKTPOMAarHUTHBIX
BOJIH.

3. BonnoBoe ypaBHeHume. CKOpPOCTh pacHpOCTpaHEHUS BOJHBI U  TIOKa3aTelb
MIPEJIOMJIEHUS CPEJIBI.

4. Ilnockas 371eKTpOMarHUTHAsI BOJIHA U €€ OCHOBHBIC XapaKTEPUCTHKHU.

5.  DHeprus u UMITyJIbC FJIEKTPOMArHUTHOU BOJIHBL. BekTop IloitHTHTa. UHTEHCHBHOCTD.

6. Ilkana 3neKTpoMarHUTHBIX BOJIH. OCOOEHHOCTH ONTHYECKOTO AUAIA30HA.

7. EcrecTBeHHBIN U NOJIAPU30BaHHBIN cBeT. Bunbl nonspuszanuu. CTeneHb Noaspu3aliu
YaCTUYHO OJIIPU30BAHHOIO CBETA.

8. 3akon Maioca.

9. Tlonspusamusi Npu OTPAKEHUU ¥ TMPEIOMIICHUM CBETa HA TpaHUIE pasnena
JIUAJIEKTPUKOB. YToa bprocrepa.

10. JIBoitHoe yuenpenomiieHue. Y CTporcTBO mpu3Mbl Hukous.

11. Onruyecku aKkTUBHBIE BEIIECTBA. BpalleHue MIOCKOCTH MOJSpU3AMHU CBETa MpHU
MIPOXOKJICHUH Yepe3 ONTHUYECKU aKTUBHYIO CPEIy.

Humepgepenyun ceemoswix 6011

1. Tlomstme wuHTEepdepeHumu. [IpuHIUT Cyneprmo3umuM s CBETOBBIX  BOJIH.
HaGnronaemble 1 HeHAOIIOaeMble BETUYMHBI.

2. Korepentneile M HekorepeHTHbIe BOJHBI. CIIO)KEHHE WHTCHCHBHOCTEH B Ciydae
HEKOTEPEHTHBIX U KOT€PEHTHBIX KOJIeOaHuil.

3. VYcnoBusi ycuieHus W OcnabiIeHHs CBEeTa B 3aBHCHMOCTH OT pasHocTH (a3
UHTEepEPUPYIOIINX BOJIH.

4. Onruueckuil myTh CBETOBOTO Jiyda. CriocoObl N3MEHEHHSI ONTUYECKOTO MyTH CBETOBBIX
BOJIH.

5. CB43b ONTUYECKONW PA3HOCTH XO/a JIBYX BOJIH C pa3HOCThIO (pa3. YcaoBus MakCUMyMa
¥ MMHUMYMa UHTEp(EPEHIINN B 3aBUCIMOCTH OT ONITHYECKOM pa3HOCTH X0Ja.

6. Cxema lOwnra. YcnoBusi HaOmromenus: mHTEepdepeHnnu. KoopauHATHI CBETIBIX W
TEMHBIX I10JIOC Ha KPAHE.

7. BpemeHHas u IpOCTpaHCTBEHHAs! KOT€PEHTHOCTb.

8. MHutepdepeHus B TOHKUX IIEHKAX B OTPAKEHHOM M ITPOXO/SIIEM CBETE.

9. Cxema mns HaObmoneHus kosel, HproToHa. Pamuycel CBETNIBIX W TEMHBIX KOJEIl B
OTPaXKECHHOM M IPOXOJSILIEM CBETE.

Jugppakuyus u oucnepcusa ceéemosvix 011

1. Senenmne mudpakumu. OcoOeHHOCTh AUDpaKIUK CBETOBBIX BONH. Jludpakuus
Openens u Opaynrodepa.

2. Ipunuun Itoiirenca-®penens. YnpolieHWe BBIUUCIEHUH C MOMOIIBIO BEKTOPHOU
JUarpamMmbl.

3.  udpakuus Openens Ha KPYrioM oTBepCcTUU. 30HBI PpeHers.

4. Judpakuus @payHrodepa Ha y3KOH NPSIMOIMHEWHON IIeiu. Y CIOBUS MakCUMyMa U
MUHMMYMa. 3aBUCUMOCTh MHTEHCUBHOCTH CBETa OT yIJIa AU(PaKIUH.

5. Judpakunonnas pemerka. OCHOBHbIE XapaKTEPUCTHKU TU(PAKIMOHHON PEIIETKHU.
VYci10BUS I1aBHBIX MAKCUMYMOB M1 MUHUMYMOB U 100aBOYHBIX MUHUMYMOB.

6. VYrnoBas aucriepcus M pa3zpeniaroas ClioCOOHOCTh TUPPAKIIMOHHON PEIIETKH.

7.  Judpakuus Ha IPOCTPAHCTBEHHON PELIETKE.

8. ®usnveckue MPUHIIHITEI TOIOTPAPHH.



9.
10.

Hucnepcus ceera. HopmanbHas u aHOMabHast TUCIEPCHSL.
BonnoBon naker. @a3oBas U rpyIIoBas CKOPOCTH BOJIHBL.

3 cemecTp

LN wNE

arONE NoakowhE

NoakowhE

1.
2.
Depmu-/1
3.
4.
5.

Keanmoesasa npupooa uznyuenusn

TennoBoe uznydeHue adbcoa0THO YepHoro Tena. 3akoH Credana — boiapiMana.
3akoH cMemieHus Buna. ['unoresa Ilnanka.

DOHeprus u umnysisc GoroHa. /laBneHue ceera.

dotoaddext. 3akons! potordpdexra. Kpacuas rpannna porosddexra.
®dopmyna DHHIITEHHA. PEISITUBUCTCKUI 1 HEPEIATUBUCTCKUN (HOTOdPdeEeKT.
TopMO3HOE PEHTTEHOBCKOE U3JIyUYEHHUE.

Dddext Komnrona. ®opmyna Komnrona.

KopnyckyiisspHO-BOITHOBOM Ayalll3M CBETA.

Dnemenmeol K6AHMOGOU MEXAHUKU

BouiHOBBIE CBOMCTBA YACTHLI.

Jnuna BosiHbl Ae bpoiins. DkcnepuMeHTanbHOE MOATBEPKICHUE.

[Tpuniun HeonpenenenHoctH I eizenOepra. CooTHOLIEHNE HEONPEICTIEHHOCTEH.
BonnoBas ¢yHKIIUS U ee CBOHCTBA.

OcHoBHas 3a1aua KBaHTOBOM MexaHuku. Y paBHenue péaunrepa.

Yactuia B NOTeHIMAIbHOM siMe. KBaHTOBaHME SHEPTUN.

[TpoxoKaeHHUE YaCTHIIBI Yepe3 MOTEHITUAIBHEIN Oapbep. TyHHEIbHBIH 3D QeKT.

Teopus bopa u uznyuenue amomog

[Inmanerapuas Mogenb aToMa.

IToctynatel bopa.

W3nyuenue atoma BoJIOpOAa U BOJAOPOJONOA00HBIX CUCTEM.
Crnexrpansuble cepun. ®opmyna banemepa.

CrneKkTpbl MHOTORJIEKTPOHHBIX aTOMOB. 3aKOH Mo3IH.

Amom ¢ mouku 3peHusn K8AHMOBOU MEXAHUKU

KBaHTOBBIE uKCIa, XapaKTEPU3YIOIINE TTOI0KEHUE 2JIEKTPOHA B aTOME.

KBaHTOBaHuE YHEPIUH.

KBaHToBaHne MOMeHTa UMITyJIbCa.

CnuH snextpoHa. I10JIHBIII MOMEHT 2JIEKTPOHA.

Cxema 3HepreTuyeckux ypoBHEH aToma BOJI0po/a.

[TpaBuia orGopa Mpu aTOMHBIX MEPEX0ax.

3anoHeHue MEKTPOHHBIX 000J0YEK B MHOT03JIEKTPOHHBIX aToMax. [Ipuniun [Taynu.

Keanmosan cmamucmuka u 9Jlel<mp0npoeodnocmb msepdbtx men

[TpuHIMTT TOKAECTBEHHOCTH OJIMHAKOBBIX YACTHII.

Boszousr u depmuonsl. Tpu Buma cTaTUCTHKHU: Kiaccuueckas, bose-DifHImiTeiiHa u
Mpaka.

CBOOOIHBIE MEKTPOHBL. DHeprus DepMmu.

30HHasA TeOpHUs TBEPABIX TEI.

DJEKTPONPOBOJIHOCTh  MOJIYIPOBOJHUKOB.  3aBUCHUMOCTb  MPOBOAMUMOCTH  OT

TeMIepaTyphbl.

6.

CoOcTBeHHas U MMpUMCECHasA MPOBOAUMOCTD ITOJIYIIPOBOJIHUKOB.



~

DJIEKTPONPOBOIHOCTh METAJIOB. 3ABUCUMOCTh COMPOTUBIIEHUS OT TEMIIEPATYPBHI.
8. SBnenme cBepxmpoBoauMocTd. KBaHTOBasi TEOPHS CBEPXIIPOBOAUMOCTH.

Amomnoe a0po u adepuvie peakyuu

SIBnenue paanoakTUBHOCTH. OCHOBHOM 3aKOH PaIMOAKTUBHOTO Pacraja.
PannoakTuBHbBIE PSAABL.

CocTaB 1 XapaKTEepUCTUKU aTOMHOTO si1pa. SIaepHble CUIIBI.

KanenwsHas u o6onouednas monenu siaep. Paguyc anpa.

Macca u sHeprus CBs3U A1pa. Y AeIbHas JHEPIHsl CBSI3U.

SlnepHble peakiiu. DHEPrUs sIACPHON peaKIuH.

Snepnas sHeprerTuka.

NoakowdE

Ocobennocmu paouoaxkmugHvlX pacnados

1. VYpaBHeHHWE W DPHEpPreTHUecKoe YCIOBHE o-pacrana. CBsi3b DHEPTUU O-YACTUIBI C
HEepUOJIOM MOJIypaclaaa.

2. TynnenbHsblil 3pdexT npu o-pacnage. CriekTp o-4yacTHil.

3. Xapakrtep CIeKTpa y-u3IydeHHUs.

4. Ilponeccsl B3aMMOAEUCTBUS Y-KBAHTOB C BELLIECTBOM.

5. 3aBUCHMOCTb MHTEHCUBHOCTH Y-M3JIyd€HHs OT TOJILMHBI cjlos BeuiectBa. CpaBHEHHE
IIPOHUKAOIEN CLIOCOOHOCTH Pa3IMYHbIX BUJIOB U3TYYECHHUS.

6. Tpu Bupa B-pacnana. DHEpreTHUECKUH crieKTp B-dacTuil. I nmoreza HEUTPHUHO.

7. 3akoHBI coxpaHeHus npu B-pacnaze. Jlentonsl. JlenToHHsl 3apsa.



IMpuiaoxenne 2.

OueHovHbIE CpeCcTBA 115 POBeAeHH s POMEKYTOUYHON aTTeCcTAlUH

a) H.]IaHI/IpyeMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMe)KyTO‘IHOi/i arrecramum.:

CrpyKTypHBII
JJIEMEHT
KOMIIETEeHIIUU

[Inanupyemblie pe3yibTaThl 00yUeHUS

O1neHOYHBIC CPEACTBA

YK-1 Cnocobden

OCyIeCTBJIATH IOUCK, KpI/ITI/I‘leCKI/Iﬁ aHaJ

NMOCTABJICHHbIX 3aJa4

U3 U CHHTE3 nmbopMam/m, NMPUMCEHATD CHCTEMHBIH MOAXO0 AJIs peuicHust

VK-1.1

—  Axanuzupyer 3ajady, BbIIEIS €€
0a30BbI€ COCTABIISIIONINE, pACCMAaTPUBAET U
Ipe1araet BO3MO>KHbIE BapUaHTHI
peleHusl TOCTaBIeHHOM 3ajauu, OLICHUBas
UX JOCTOMHCTBA U HETOCTaTKU

IlepeveHnb TeopeTHYECKHX BOMPOCOB K IK3aMeHY:
1 cemecTp

1. Kunematuka nocrynareiabHoro arwkeHus. [lonatue paanyc-BeKTopa, CKOpOCTH
u yckopenusi. Hauanbnble ycnoBus. [lpsamas u oOpaTHast 3a1a4i MEXaHUKH.

2. HneprmanpHble cucTeMbl oTcueTa. lloHATHE CHIIBI, MacChl M HMITyJIbCa.
OCHOBHOH 3aKOH AMHAMUKH ITOCTYNATEILHOTO JABHKEHUS.

3. 3aKoHBI COXpaHEHHs B MeXaHWKE. 3aMKHYTas CUCTeMa. 3aKOHBI COXpaHECHHUs
HMITYJIbCA 1 MOMEHTA UMITYJIbCA.

4. ]JlBa crocoba omucaHusi B3aUMOAEHCTBUS. J[BU)KEHHE YacTHUIIBI B OJJHOMEPHOM
CTallMOHapHOM noJie. CBA3b MEXAY CHIION U MOTEHIIMAIIbHOU SHEPTUEH.

5. OOmiee moHSATHE O BOJHAX. XapaKTEPUCTUKH Oeryiieid BOJHBL. BoiaHOBOE
YPaBHEHHUE IUIOCKOHN BOJIHBI.

6. Iloctymarel OiHmTEHHA. 3amemieHue BpeMeHH. JIOpEHIIEBO COKpalleHHe
JUInHBL. PenstuBucrckue nHBapuaHThl. IHTEpBaIL.

7. Makpocucrema. MukpococTtostHue u MAaKpOCOCTOSIHUE CHCTEMBI.
Cratuctnueckuii moaxon. IloHsATHE BEPOATHOCTU U CPEAHEN BETUUHMHBI.

8. @yHKIus pacripeneleHus CIydailHOW BETMYMHBL PacmpeneneHne MOJEKy: 10
MIPOCKLUAM CKOPOCTEN.

9. Mogens wupeanpHOTO Ta3za. JlaBleHWe W TeMmmeparypa C TOYKH 3pEHHS

MOJ'ICKy.]'I}IpHO-KI/IHCTI/I‘{CCKOI‘/’I TCOPHUU. YPaBHCHI/Ie COCTOAAHHA UACAJIBHOT'O Ia3a.




CTpyKTypHBIii
JJIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3ynbTaThl 00yUYeHHs

OneHouHble CpesCTBA

10. IIpo6iiema HEOOPAaTMMOCTH TEIJIOBBIX IPOILECCOB. DHTPOMHSI CHUCTEMBI U €€
cporictBa. Teopema HepHcra.

11. Cratuctuueckuii Bec MmakpococtossHusi. Cytb HeoOpatuMocT. CTaTUCTUUYECKUI
cmblica aHTponuu. ®opmyna boibimana.

12. I'panunpl  NPUMEHUMOCTH  MOJENM  MJEANbHOTO  raza.  YpaBHEHHUE
Ban-gep-Baanbca. I30TepMbl peanbHOTO rasa.

IlepeyeHnb TeopeTHYECKHX BOMPOCOB K IK3aMeHY:

2 ceMmecTp

1. Cunel B3aMMOAEHUCTBHA B IPHUPOAE. JEKTPOCTATUYECKOE TII0JE. 3aKOH
Kynona. HanpskeHHOCTB 271€KTpOCTaTHYECKOro Mo, [IpuHIMn cynepno3unum.

2. ITorenuman. Teopema 0  LMPKYISAUMU  BEKTOpa  HANPSKEHHOCTH
ANEKTPOCTATUYECKOTO MOJIsl. CBSA3b MEXAY HANPSKEHHOCTHIO U TOTEHIIUAJIOM.

3. Onexrpuueckuid TOK. [IIOTHOCTH TOKa. YpaBHEHHE HENPEPHIBHOCTU. 3aKOH
Owma B nuddepennuanbaon hopme.

4. Enunas npupoja 3JIeKTpUYEeCcKOro U MarHuTHoro mnoss. Ilome asuxkyierocs
3apsna. [IpuHIMnD cyneprno3uuu MarHuTHBIX nosiei. 3akon buo-Casapa.

S. IToTok M HUpPKyIAMA BEKTOpa MHAYKLIIUKA MarHUTHOTO noJjs. Teopema ['aycca
U TeOpeMa O HUPKYJIALHIH.

6. 3aKkoH 3nexkTpoMarHuTHOM nHAykuuu @Papazes. Ilpasuno Jlenna. Buxpesoe
JNEKTPUYECKOE TTOJIE.

7. Cuctema ypaBHeHUIl MakcBemia kak 000OIIEHHE pPa3pO3HEHHBIX SIBJICHUMN
JJIEKTPUYECTBA U MarHeTu3Ma. MaTepuaibHble ypaBHEHMUS.

8. CpoiictBa  ypaBHeHMi  MakcBemta.  [lpenckazanue  cyliecTBOBaHUS
3JE€KTPOMArHUTHBIX BOJIH.

9. Crioco0b1 momnsipu3anuu ecrecTBeHHoro ceera. Ilpusma Hukons. Bpamenue

IIJIOCKOCTH IOJAPHU3alli CBETA IIPHU HNPOXOKACHUN YEPE3 ONITHUICCKU AKTUBHYIO CPEAY.
10. IIxana 9JICKTPOMAIrHMUTHBIX BOJIH. OCOOCHHOCTH ONTHYECKOIO Jraria3oHa.




CTpyKTypHBIii

[Tnanupyemble pe3ynbTaThl 00yUYeHHs

OneHouHble CpesCTBA

HJIEMEHT
KOMIIETEHIINH
[Tokazaresnb npeaoMIIeHHS CPEIbI.
11. Cxema IOwra pns wHaOmogenus uHTepdepeHimu. BpemenHas w
MIPOCTPAHCTBEHHAsI KOT€PEHTHOCTb.
12.  Senenme mudpakuun. Hudpaxuus Ppenens u Dpaynrodepa. [lpuHnmn
[oitrenca-dpenens.
YK-1.2 —  Omnpegenser, UHTEPIPETUPYET H Ilepeyensb TeopeTHYECKHX BOMPOCOB K IK3aMEHY:

paHxupyer HHPOpMaLUIo, TpEOyeMYIO ISl
pereHus IOCTaBJIEHHON 3ajiauy;
OCYILECTBISIET IOMCK HH(OpMaLMMU IO
Pa3IUYHBIM THIIAM 3aIIPOCOB

2 ceMmecTp

1. Cunbl B3auMopeicTBUS B IpUpojie. DieKTpocTaTuueckoe nojie. 3akoH Kynona.
HanpskeHHOCTB 271€KTpocTaTHUecKOro nojs. [IpuHnun cynepno3uumu.

2. Tlorenuwman. Teopema 0  HUPKYISIHMM ~ BEKTOpa  HAIPSYKEHHOCTH
ANEKTPOCTATUYECKOTO MOJIsL. CBSA3b MEXAY HANPSHKEHHOCTHIO U IOTEHIIUAJIOM.

3. DOmnekrpuueckuii ToK. [TOTHOCTH TOKa. YpaBHEHHE HENPEPHIBHOCTH. 3akoH OMa
B 1 depeHnmansHoi Gopme.

4. Epunas npupoaa aJeKTpUdYeckoro W MarHutHoro mnosisd. Ilonme nBuwxymerocs
3apsga. [IpuHIMn cyneprno3nnuy MarHuTHeIX nosnel. 3akoH buo-Casapa.

5. TloTok u UPKYISIMS BEKTOpAa MHIYKIIMKM MarHUTHOTO noJis. Teopema ["aycca u
TEOpEMa O HUPKYJISALUH.

6. 3akon snextpomarHuTHON WHIykImu Dapanes. IlpaBuno Jlenna. Buxpesoe
ANEKTPUYECKOE TOJIE.

7. Cucrema ypaBHeHMII MakcBemuia Kak 0000IeHHE pa3pO3HEHHBIX SBICHUIN
AJIEKTpUYECTBA U MarHeTu3ma. MaTtepraibHble ypaBHEHUS.

8. CnoiictBa  ypaBHeHmii = MakcBemia.  [IpenckaszaHwe — CyIIeCTBOBaHUS
AJIEKTPOMAarHUTHBIX BOJIH.

9. CrmocoObl TOJIIpU3aniu ecTecTBeHHOro cBera. [Ipm3ma Hwukons. Bpamenue
IJIOCKOCTH MOJISIPU3ALUU CBETA MPU MPOXO0XKIECHNUH YEPE3 ONTHUECKH aKTUBHYIO CpPENLY.

10. IlIkama 37€KTPOMarHUTHBIX BOJH. OCOOCHHOCTH ONTHYECKOTO JIMAIla30Ha.

[Tokazarenap NpenoMIIEHHsI CPENBI.




CTpyKTypHBIii

[Tnanupyemble pe3ynbTaThl 00yUYeHHs

OneHouHble CpesCTBA

HJIEMEHT
KOMIIETEHIINH
11. Cxema IOnra gmna HaOmogeHus uHTepdepenuun. Bpemennas wu
MIPOCTPAHCTBEHHAS! KOTEPEHTHOCTb.
12. SBnenne nudpakuuu. Hudpakuus Dpenens u Dpaynrodepa. [IpunHimn
['oitrenca-Openens.
YK-1.3 — llpn  obpaborke HHq’OpMaHHuH Ilepeuenn TeopeTHYeCKNX BONPOCOB K 3a4eTy:
OTJINYAET (bakTbI oT MHEHUH,
WHTEPOpPETAllUiA, OLEHOK, (OpMHUpYET 3 cemectp
COOCTBEHHBbIE ~MHEHUS M  CYXKJICHUS,
APTYMEHTHPYET CBOM BHIBOJBl H TOUKY 1. TennoBoe u3nydenue tena. 3akoH Credana-bonbimana. 3akoH cMmelieHUs
3peHus Buna. I'unioresa I1nanka.
2. ®oronsl. JlaBnenue ceera. KopmyckynspHO-BOTHOBOH Ayalli3M CBeETA.
3. BonnoBble cBolicTBa yactull. JimHa BoaHbI A€ bpoiinsa. DkciepumMeHTanbHbIe

TOATBCPIKACHUA T'MIIOTE3bI 1€ BpOﬁHH.

4. [lpunmun ~ HeompeneneHHocTH.  COOTHOUIEHME  HEOMNPEJEIEHHOCTEN
I'eiizen6epra. OcobeHHOCTH Mpoliecca U3MEPEHUsI B KBAaHTOBOM MEXaHUKe.

o. ®dusnyeckoe HCTOJIKOBaHUE BOJH e bpoiina. BosnoBas ¢yHkimus u ee
cBoiicTBa. [ITOTHOCTH BEpOATHOCTH OOHAPYKEHUS YACTHIIBI.

6. OcHoBHasl 3ajjaua KBaHTOBOM MexaHHMKHU. HecTannoHnapHoe U cTanmoHapHOe
ypasBHenue lpénunrepa.

1. [IpoxoxkneHne wyacTHIBI 4Yepe3 MOTeHUUaIbHbIH Oapbep. TyHHEIbHBIN
¢ dekr.

8. [Inanerapnas moaenp aroma. Iloctymatel bopa. KBanTOBaHuwe sHeprum
BOJIOPOJIONIOA00HOI CUCTEMBI.

9. VpaBuenue Illpeaunrepa mig aroma Boaopona. KBaHTOBaHME MOMEHTa

uMmnynsca. [IpaBuna otbopa.
10.  Cnun anektpona. KBaHTOBBIE YHCIIa, ONMMUCHIBAIONINE COCTOSTHUE JJICKTPOHA B
atome. KpatHocTh BbIpokJieHUs dHepreTuueckux ypoHel. [Ipunnun [laymu.




CTpyKTypHBIii
JJIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3ynbTaThl 00yUYeHHs

OneHouHble CpesCTBA

[TpuHIMI TOXIECTBEHHOCTH OJJMHAKOBBIX YacTULl. bo30HbI U (pepMUOHBI.

11. KBaHTOBBIE pacnpeesieHus.

12.  CBoOoanble 371eKTPpOHBI B MeTasuie. DHeprus Gepmu. 30HHAS TEOpUs TBEPIBIX
TeNl.

13.  Macca u »Heprusi CBSI3M aTOMHOTO s/ipa. 3aBUCHMOCTb YAENbHON SHEPrus
CBSI3U OT MaccoBoro uncia. O0omouedHass MOAEIb sIpa.

14.  Tpwu Buaa B-pacnaga. DHepreTuueckuit cnekTp B-yactuil. Heiitpuno.

15.  Knaccudukanus snemMeHTapHbIX yacTull. JlenTonsl. JlenToHHBbIN 3aps.

Anponbl. baproHHbIN 3apsil.

OIIK-8 CnocoGen y4yacTBOBaTh B pa3padoTke 0000ILIEHHBIX BAPHAHTOB pelleHHs MPo0JeM, CBA3AHHBIX ¢ MAIIMHOCTPOUTEJIHLHBIMH
NMPON3BOACTBAMH, BbIOOPE ONTHMAJILHBIX BAPDHAHTOB MPOrHO3UPYEMBbIX IOC/IeICTBUI pellIeHHsI HA OCHOBE HX aHAJIN3a;

OIIK-8.1

—  VYuactByer B pa3zpaboTke
WCCIIEIOBATeNIbCKUX 3ajlau, CBSI3aHHBIX C
MalIMHOCTPOUTCIBbHBIMHA IIPOU3BOACTBAMU

Ilpumepor npakmuueckux 3a0anuii:
1 cemecTp

1. OpHOpoAaHBIA cTepKeHb Maccoi M =5 Kr, pacHoJO0XKEHHBIH BEPTUKAIBHO,
MOXET BpaIlaThCsl BOKPYT OCH, MPOXOJAIIEH 4Yepe3 €ro BepXHUM KoHel. B cpenuny
CTEPKHs Iomajaaer Imyns Maccol m = 10 r, Jerdinas rOpU30HTAIBHO CO CKOPOCTBIO
v = 10® M/c, u 3acTpeBaeT B HEM. ONpeIeuTh KHHETHYECKYIO SHEPTHIO CTEPIKHS Cpasy
rocjue yaapa.

2. Yactuma maccel my = 0,1 Kr, JIBIKYIIAsCId CO CKOPOCTBIO v =3 M/c,
HCIIBITAJIA YIPYro€ COYyAApeHHE C IIOKOMBILEWCS YacTuled Mmaccsl m, = 0,2 kr .
Onpenenuth Kakyr0 KHHETUYECKYIO SHEPTHUIO Mpuolperia BTopasi 4acTUlla, €ClIy 1epBas
OTCKOYMJIA IO/ NIPSMBIM YIJIOM K CBOEMY II€PBOHAYAILHOMY HAIIPABIICHUIO.

3. PensTHUBUCTCKHN 3JEKTPOH MMEET KHMHETHYeCKyro sHepruro T, = 0,34 MaB.
Onpenenurb CKOpOCTb, ¢ KOTOPOU OH ABMXKETCS. CUMTATh DHEPIUIO MOKOS IEKTPOHA
mec? = 0,511 M3B.




CTpyKTypHBIii
JJIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3ynbTaThl 00yUYeHHs

OneHouHble CpesCTBA

4. Omnpenenutb CKOPOCTh MOJIEKYJ a30Ta, IPU KOTOPOH 3HAYeHHE (YHKLUU
pacnpenenenus Makcsemia npu temmneparype T; = 400 K Oyaer TakuMm ke, Kak U JUIs
temueparypsl T, = 500 K.

5. VYruekucislii ra3z B koauuectse v = 0,8 Moiel HarpeBaroT U300apUyueCcKH TaK,
410 ero o0séM yBenuuuBaeTcs B N = 3,1 pa3a. Onpexnenute U3MEHEHUE SHTPOIUU B
3TOM IIpoLecce.

6. HneanbHbINl OJHOATOMHBIN a3 COBEPILACT LUK, COCTOSIIUI U3 IBYX U30X0P
u 1Byx n3zorepMm. Haunbosnbiias u HauMeHbIlas TEMIEPATYyphl UKJIA COCTaBIAOT Ty =
400 K u T, = 300 K, a HauOouspmuii 00beM B n = 4,5 pa3a mpeBbIllIacT HAMMEHBITHH.
Omnpenenute k03P PHUIMEHT MMOJIE3HOTO ASHCTBUS TAKOTO IIHKIIA.

2 ceMecTp

1. KsagpaTtHas mnpoBoiOYHasi paMKa pacrojoXKeHa B OJHOM IUIOCKOCTH C
JUIMHHBIM TIPSIMBIM IIPOBOJIOM TaK, YTO JIBE €€ CTOPOHBI NapauleiapHbl nposoay. [lo
pamMKe M TNpoBOAYy TeKyT ojauHakoBele Toku | = 1 kA. Onpegenuts cuiy F,
JIEWCTBYIOIYIO Ha PaMKYy, €Clii OynKaiilas K MpoBOAY CTOPOHA PaMKH HaXOAUTCS Ha
paccTOsSIHUU, PAaBHOM €€ JUTMHE.

2. Koneb6arenbnblit KoHTYp uMeeT eMkocTh C = 10 Mk®, uHAYKTUBHOCTB L = 25
MI'H 1 akTuBHOE conpoTuBieHne R = 1 OM. Uepes cKobKO KoJieOaHUM aMIUIUTYAa TOKa
B 9TOM KOHTYpE€ YMEHBIIUTCS B € pa3?

3. /IBa OecKOHEYHO JUIMHHBIX MPSIMBIX IIPOBOAA CKPEIICHBI MO IIPSIMBIM YTIIOM.
ITo mpoBoaam TekyT TokH l1 = 80A u I2 = 60A. Paccrosinue d Mex 1y MpoBOAaMH PaBHO

10 cM. onpeenuTh MArHUTHYIO UHAYKITMIO B B TOUKe, OIMHAKOBO YIAJICHHOM OT 000X
ITPOBOJHUKOB.

4. KoHIpl 11enH, COCTOSIIIEN U3 MOCIEI0BAaTENbHO BKIIIOUEHHBIX KOHJIEHCATOpa
u akTuBHOro compotusieHuss R = 110 Om, mnoacoenuHWIM K TEPEMEHHOMY
HalpsDKEHUI0 ¢ aMIUIUTYAHBIM 3HadeHueM Um = 110 B. Ilpu stom ammiuutyna
ycraHoBuBIIerocs Toka B 1enu Im = 0,50 A. Haiitu pazHocTs (a3 Mexay TOKOM H
10/1aBA€MbIM HAINpsKEHUEM.

5. Ceer ¢ A =589 HM mnajaer HOPMaJIbHO Ha JU(PPAKIMOHHYIO PELIETKY C




CTpyKTypHBIii

[Tnanupyemble pe3ynbTaThl 00yUYeHHs

OneHouHble CpesCTBA

JJIEMEHT

KOMIIETEHIINH
nepuogoM d = 2,5 Mkm, cogepxkamyro N = 10000 mrpuxoB. Haiitu yrioByro
HIMPUHY TU(GPAKIMOHHOTO MAaKCUMyMa BTOPOT0 MOPSIKA.

6. [lyyok ecrecTBEHHOro CcBeTa MaJaeT Ha CHUCTEMY U3 JIBYX

MOCIIEZIOBATEIbHO PACHOJIOKEHHBIX —MOJSIPU3aTOPOB, YTOJN MEXKIY IUIOCKOCTSIMH
nporyckanuss Kotopeix coctaBisger 30°. Kosdduument mnormomeHus mepBoro
nossipuzatopa cocrasisieT 10%, a Broporo — 20%. Kakast yacTh HHTEHCUBHOCTH CBETa
MIPOUJET Yepe3 3Ty ONTHUECKYIO CUCTEMY?

OIIK-8.2 —  DBpliOupaer KpuTepuUU  OILCHKH

HUCCIIEJOBAHUNA B oOnactu
MAaIIHHOCTPOCHUS

3 cemecTp

1. Yepnoe teno narpenu ot Temmneparypbl 600K mo 2400K. Bo ckonbko pa3
yBeJIMYMIach 0o0IIas TersoBas SHeprus, usnydaemas teinoM? Ha ckoigbko M3MeHMIach
JUIMHA BOJIHBI, COOTBETCTBYIOLIAs MAaKCUMyMY SHEPIUU U3IY4YEHHUS U CIEKTpPaJIbHBIN
COCTaB U3JIyueHus?

2. OnpenenuTh HaMMEHBIIMN 3aJepKUBAIOIIUN MOTEHIMAN, HEOOXOAMMBIA IS
MPEKPALLEHHUS SMUCCUH C TOBEPXHOCTHU (POTOKATO/Ia, ECIIU OH OCBEILIAETCS U3JIyUEHUEM C
JuinHoM BonHbl 0,4 MKM, a KpacHast IpaHHIa Ui MaTepHuaia karosa paBHa 0,67 MKM

3. ®oroH ¢ sHeprueit 1 MaB paccesiics Ha cBOOOTHOM TTOKOUBIIIEMCS SJIEKTPOHE.
HaifTu KHMHETHYEeCKyl0 SHEprui0 3JeKTpOHa OTAAauyHd, €CIM B pe3yibTaTe pPaccesHus
JUTMHA BOJIHBI ()OTOHA U3MEHMIIAach Ha 25%

4. Tlpu NBMXKEHUU YaCTULBI BAOJIb OCH X CKOPOCTb €€ MOKET OBITh OIpesiesieHa ¢

TOYHOCTHIO (ommOKkoi) g0 1 cm/c. HaliTu HeompeneneHHOCTh KOOPAMHATHI, €CIH
qacTHuIen sBistercs: 1) 31ekTpoH, 2) npobunka Maccoit 0,1r
5. CoOcTBeHHast  (QyHKIUS, OIMUCHIBAIONIAs COCTOSHHE MHKpPOYACTHIBI B
t//n(x):Csin@x
OECKOHEYHO TITYOOKOH MOTCHITMAIBHOU siME MIHPUHON [, UMeeT BU I
Hcnonb3ys ycinoBuss HOPMUPOBKH, ONPENEIUTh MOCTOsIHHYIO C.
6. BeramciuTh paguychl IEPBBIX TPEX OPOUT DIEKTPOHA B aTOME BOJIOPO/Ia




CTpyKTypHBIii
JJIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3ynbTaThl 00yUYeHHs

OneHouHble CpesCTBA

7. HaiiTu HamOONbIIYyI0 U HAaUMEHBIIYIO JJIMHBI BOJH cepun [lamena B cmekTpe
u3iydeHus: Bogopoaa. CpaBHUTH MOJYyYEHHBIC 3HAYEHUS C JYIMHAMU BOJH BUJIUMOIO

HU3JTy4CHUA
192

8. IlepBoHavanpHass Macca u30TONA HMpUIUs 7 paBHa M = 5 T, nepuoj
nostypacnazna 75 cyrok. Onpenenure, CKOJIbKO siiep pacmnajercs 3a 1 CeKyHIy B 3TOM
npenapate. CKOJIBKO aTOMOB 3TOrO npenapara octanercs yepes 30 CyTOK U BO CKOJIBKO
pa3 U3BMEHUTCS aKTUBHOCTD IIpenapara 3a 3TO Bpemsi?

9. B ueHTpe conHIA MPOTEKAaeT TEPMOSAECPHAs peaklMs CHUHTe3a TelIus U3
BOJIOPOJIa, B KOTOPOH M3 YETHIPeX MPOTOHOB oOpasyercs sapo He* u asa mosurpowna.
3anumure 3Ty peakuuto. Kakue eme yactuipl o0pa3yroTcs B Heil?

10. Kakoe xommgectBo UZ° «BBIropaeT» 3a rom B SIEPHOM PEaKTOpe C
anekTpuyeckoi MmomHocTh0 1 I'BT n k.i.a. 38%? Cuurats, uTo pacnap saep ypaHa
Mo JEHCTBHEM TEIJIOBBIX HEUTPOHOB NPHUBOAUT K OOpa3oBaHHIO H30TOIOB
KCeHOHa-141, ctpoHuMs-92 1 Tpex BTOPUYHBIX HEUTPOHOB.




0) Ilopsinoxk mnpoBedeHUS TNPOMEKYTOYHON aTTecTalluU, MOKA3aTeJH M KPUTEPHUHU
OLlCHUBAHMUSL:

CornacHo yuyeOHOMY IUIaHY BHUJAaMHU MPOMEKYTOYHOU aTTecTalluu MO AUCHUIIINHE «DU3uka»
SBIISIOTCSL 3a4eT M JIBa 3a4eTa C OICHKOH. 3ayeT MpOBOAMTCA B BHUAE cOOECETOBAaHUS IO
TEOPETUUYECKIM BOIIPOCAM.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3auema:

— Ha OICHKY «3auTeHo» (3-5 0amioB) — o0Oydaromuiics MOKa3bIBacT C(HOPMUPOBAHHOCTH
KOMIIETEHIIN, HaJIMUMe TBEPJBIX 3HAHUN MPOTrPaMMHOTO MaTepHaja, TpaMOTHOE M JIOTMYECcKOoe
U3JIOKEHUE MaTepuana IMpH OTBETE, JOMYCKAIOTCS HE3HAUMTENbHbIE OLIMOKH, YBEPEHHO
UCTIPABIIIEMBIE TOCTIE JOTOIHUTEIBHBIX BOIPOCOB, MPABHIbHBIC ACUCTBUS NPU JIEMOHCTPALUU
YMEHHH U HAaBBIKOB.

— Ha OIICHKY «He 3a4TeHo» (1-2 Gamia) — 00yJarouHiicsi HOKa3bIBACT, YTO PE3YJIbTAT O0yUCHUS
HE JOCTUTHYT, KOMIIETEHIIMH HE CHOPMUPOBAHBI, HE MOXET MPEIbSIBUTH 3HAHHUS HA YPOBHE
BOCIIPOM3BECHUS U OOBSICHEHUS MH(OpMAINK, JaKe C MOMOIIBI0 HABOMISALIMX BOIPOCOB, HE
CIOCOOEH MPOJIEMOHCTPUPOBATH YMEHUS U HABBIKH MPU PELICHUH MPOCTEHIINX 3a/1a4.

3a4éT ¢ oeHKOI 00yUaroIIKecs MMOIy4al0T B PE3yJIbTaTe BHIIOTHEHUS BCEX BUIOB padoT,
MPEIyCMOTPEHHBIX B 3 ceMecTpe H3ydeHUs JUCHUIUIMHBL. Bce BHIBI pabOT OICHWBAIOTCS
IpernoiaBaTesieM, COTJIACHO YCTAHOBJIGHHOW pPEWTHHIOBOM IIKaue JJs JaHHOTO ceMecTpa. B
ciydae HeBblmosiHeHUs oOydarommmes 20% - 30% ot oOmero uwucia BUAOB padorT,
NPEIYCMOTPEHHBIX B 3 CEMECTpe WM TpPU BO3HUKHOBCHHMH CIIOPHBIX CHUTYyalluid, 3a4er
pOBOIUTCS B (hopMe cobeceoBaHMs TI0 BOIPOCAM U 3aJJaHHsIM COTIIACHO TEPEUHIO BOIPOCOB U
NPaKTUYCCKHUX 3a/IaHUH K 3a4€Ty C OIICHKOM.

Hokazamenu u Kpumepuu oyenueanus zauema c OMEHKOﬁ:

— Ha OLICHKY «OTJIMYHO» — Pe3yJIbTUPYIOIUN pEUTHHT 00yJaromerocs 10JKeH COCTaBIATh 85 —
100% oT makcuMmanbHOM CyMMbI OamioB 3a cemecTp. OOydaromuics MOKa3bIBAET BBICOKUU
YpOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHIMH, BCECTOPOHHEE, CHCTEMAaTHYecKoe U TIIyOOoKoe
3HaHHe Y4YeOHOro MaTepHuana, CBOOOJHO BBINOJHAET IPAKTUYECKHE 3a7aHus, CBOOOIHO
onepupyeT 3HaHMSAMH, YMEHHUSMHU, HaBbIKAMHM IPHUMEHEHHUs WX B CUTyalMsX IOBBIIICHHON
CIIO’KHOCTH;

— Ha OLIEHKY «XO0POII0» — PE3yNbTUPYIOIMUNA PEUTHHT 00y4aroerocsi JOMKeH cOCTaBIsaATh 70 —
84% oT MakcMMaIbHON CyMMBI OaiIIoB 3a cemecTp. OOydaronuiics JOMKEH MOKa3aTh CPpeaHUi
ypOBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMWA: OCHOBHBIE 3HAHUS, YMEHHS OCBOCHBI, HO
JOIMYCKAIOTCA HE3HAYUTCIIBHBIC 0HII/I6KI/I, HCTOYHOCTH, 3aTPpyYAHCHHA IIPpHU aAHAIUTHUYCCKUX
orepausx, NepeHoce 3HaHU U YMEHUI Ha HOBBIE, HECTAHAAPTHBIC CUTYAIINU;

— Ha OLICHKY «YIOBJIETBOPHTEJIbHO» — PE3yJIbTHPYIOUIMI PEUTHHT 0O0ydarouierocs AOJKEH
coctaBiATh 50 — 69% OoT MakcHMaIbHON cyMMBbI OaiioB 3a ceMecTp. CTYIEHT J0JKEH MO0Ka3aTh
MIOPOTOBBIM YpOBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUI, TO €CTh OH JOJDKEH MMETh 3HAHMS Ha
YPOBHE BOCHPOU3BEACHHUA U 00BSICHEHHS I/IH(i)OpMaHI/II/I, HHTCIIJICKTYAJIbHBIC HABBIKHW PCIICHUA
OPOCTHIX 337a4; B XOJ€ KOHTPOJBHBIX MEPONPHUSATHHA JOMYCKAIOTCS OIIMOKHU, IMPOSBISAETCS
OTCYTCTBUE OTIACJIBHBIX 3H3HI/II71, YMCHI/II\/'I, HAaBBIKOB, 06yanOHII/II>'ICSI HUCIIBITHIBACT 3HAYUTCIIBHBIC
3aTpyJHEHUS IIPU ONIEPUPOBAHNHU 3HAHUSMU U YMEHUSMU IIPU UX NIEPEHOCE HA HOBBIE CUTYALINH.

— Ha OLIEHKY «HEeY/10BJIeTBOPHUTEIbHO» — PE3YJIbTUPYIOIINI PEUTHHT 00YJaIOLIerocs COCTABIIsEeT
meHee 50% OT MakCHUMaJIbHOM CyMMBbI 0ajlIOB 32 CEMECTp pe3ysibTaT 0O0y4eHHUs HE JOCTUTHYT,
KOMIIETEHIIMM HEe CQOPMHUPOBAHBI, CTYIACHT HE MOXET I[oKa3aThb 3HAHWA Ha YPOBHE
BOCIIPOM3BECHNS U OOBSICHEHHS HH(POPMAIIH, HE MOXKET MOKA3aTh HHTEIUIEKTyalbHbIE HABBIKH
pelmiCHus NpPOCTHIX 3a4aY.






