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1 Ilesin ocBOEHMSI AUCHMIIJIMHBI

[ensimu OCBOGHUS TUCIUTUTMHBI «(PU3UKA» SBISIOTCS: TMONy4YEHUE CTYJESHTAMU OCHOBOIIO-
JIAraroIuX MpeCTaBIeHUH 0 (yHIaMEHTAIPHOM CTPOSHUN MAaTepUU U (PU3UICCKUX TPUHITUIIAX,
JIeKaNMX B OCHOBE COBPEMEHHOW €CTECTBEHHOHAYYHOUW KapTHHBI MHUpa; (OPMUPOBAHUE Y CTY-
JIEHTOB COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOT'O MHUPOBO33PEHUS; PA3BUTHE HAYYHOT'O MBIIIJICHUS
U pacIIipeHHe HAYYHO-TEXHHYECKOTO KPYro3opa; OBJIAJICHHE OCHOBHBIMH (DPU3NYCCKUMU KaTe-
TOPUSMH, TIOHATUAMU U (DyHIAMEHTATBHBIMH (DH3NYECKUMH 3aKOHAMU; OBJIAJICHUE MPUEMaMH U
METOJIaMU PEIICHHUS KOHKPETHBIX 3a/lad M3 Pa3lInYHBbIX oOyacTedl (U3HUKH, YMCHHS BBIICIHUTH
KOHKPETHOE (PU3MUECKOE COJepKaHUE B MPUKIATHBIX 3a1adax Oymaymed mpodecCHoHaTIbHON
JEeSTENIbHOCTH; ()OPMHUPOBAHNE HABBIKOB MPOBEICHUS (PU3UUECKOTO IKCIIEPUMEHTA, TTO3BOJISIO-
IIMX UM BIOCJIEACTBUM OBJIAAECTh KOMIUIEKCOM KoMmeTeHuui, mpeagycmorpenHbix ®I'OC BIIO
1o HampasyieHuto moaArotoBku 15.03.02 TexHonmornueckre MaluHbl 1 000PYA0BaHHUE.

2 MecTO THCHHMIJIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl
MOAr0TOBKH OaKajaBpa

Jucnunnuna «dusnka» BXOAUT B 6a30BYI0 4acTh 0J0ka 1 00pa3oBaTenbHOM MPOrpaMMEl.

JUist m3ydeHus QUCHUIUIMHBI HEOOXOMMMBI 3HAHHS, YMEHUS, BIIAJACHUs, chOpMUPOBAHHBIE
B PE3yJbTaTe U3YUYCHUS JUCLUIUIMH «MAaTEMATUKa» U «XUMUS».

3HaHUs, yMEHUS, BIAJCHUS, NMOJYYCHHBIC NMPU WM3YYCHUH NAHHON IUCHUIUIMHBI, OyayT
HEOOXOIUMBI JUISl U3YyUeHHS AUCHUIUIMH «IJEKTPOTEXHUKA U AJNEKTPOHHUKAY», «MeXxaHuKa *Kui-
KOCTH U ra3ay.

3 Komnerenunu odyvarwuerocsi, GopMupyembie B pe3yJibTaTe 0CBOCHHUS
AUCHUIIMHBI M IVIAHUPYeMbIe pPe3yJibTaThl 00yUeHust

B pe3yibTaTe OCBOCHUS NUCHUIIINHBI «DuU3nKa» 06yan01111/H71051 JOJIKCH O6J'Ia)laTB CJIC-
AYIOIMMHA KOMIICTCHIOSAMU:

CTpyKTypHBII
3JIEMEHT [Tnanupyemblie pe3yabTaThl O0y4eHHS
KOMIIETEHIINH
OIIK-4 CIMOCOOHOCTH K MPHOOPETEHNIO ¢ 00/IbIIOH CTENEHbI0 CAMOCTOSATEIbHOCTH

HOBBIX 3HAHUH C MCN0JIL30BAHUEM COBPEMEHHBIX 00Pa30BaTeJbHbIX H HH()OPMALMOHHBIX
TEeXHOJOTHil

3HaTL —  OCHOGHbLE ONPeOeleHUst U NOHAMUSL PA30eN08 (PUUKU,
— OCHOBHble (puzuueckue 3aKombl,

YMers —  8blOeAMb OCHOBHBIE PU3UYECKUe 8NeHUs NPU PACCMOMPEHUU HUUYECKUX
3a0ay,

—  00bACHAMb u3uuecKue A61eHUs. C MOYKU 3PEHUs OCHOBHLIX 3AKOHO8 Qu3u-
Ku,

—  KOPPEeKmHO 8blpadcams U ap2yMeHmupo8aHHo 0OO0CHOBbIBAMb NOJIOHCEHUS
OCHOBHBIX (DUBUYECKUX MeoPUl.

Braznets — cnocobamu 0eMOHCmpayuu yMeHus aHalu3uposams usuyecKue aeieHus u
3AKOHOMEPHOCMUL;

—  HABbIKAMU U MEMOOUKAMU 0000WeHUs pe3yIbmamos 6biN0IHeHUs 1a00-
PAamopHvIx pabom;

— cnocobamu oyeHUBaHUsA 3HAYUMOCMU U NPAKMUYECKOL NPU20OHOCMU HOLY-
YEeHHbIX Pe3yIbmamos;

I[HK'l YMEHHUE UCIT0JIB30BATh OCHOBHBIC 3aKOHBI €CTCCTBCHHOHAYYHBIX JTUCHHUILINH
B HpO(l)eCCHOHaJIBHOﬁ ACATCIbHOCTH, IPUMEHATDb METOABI MATEMATUYECCKOT0 aHAJTIHU3A U
MOACTUPOBAHUA, TEOPETHICCKOIO H IKCIIEPUMECHTAJILHOI0 HCCJIACTOBAHUA

3HaTh | — OCHOBHble onpedeﬂeHuﬂ U NOHAMUA pas*c)ezzoe ¢M3UKM,'




CTpyKTypHBI
JJIEMEHT

KOMIICTCHI UM

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

— OCHOB6Hble gbu3uqec1<ue 30KOHbI,

YMeTn

—  6blI0eAMb OCHOBHbIE u3UUecKUe A6IeHUsL NPU PACCMOMPEHUU PUUYECKUX
3a0auy;

— 0bcyacoamsb cnocobwl d¢hpexmusrHozo pewieHus uzuneckux 3a0ad;

— pacnosnasams 3¢hghekmusroe peuterue om Heddhhekmusrnoco,

—  00wACHAMb husuuecKkue s6ieHUs. ¢ MOYKU 3PEeHUsE OCHOBHLIX 3AKOHO8 (pu3u-
K,

—  KOPPEKmHO 8blpaxdcamv U apeyMeHmupo8aHHO 0O0CHOBbIBAMb NOJIOHCEHUS
OCHOBHBIX (hU3UUeCKUX Mmeopuil.

Brnaners

—  cnocobamu 0eMoHCmpayuy yMeHus: aHaIu3upo8ams usuieckue sa6ieHus u
3aKOHOMEPHOCIU,

—  HABbIKAMU U MEeMOOUKamu 0000ueHUs: pe3yibmamos 8biNoIHeHUs 1a00-
PAmMopHuIX pabom,

—  cnocobamu OYeHUBaHUs 3HAYUMOCMU U NPAKMUYECKOl NPU2OOHOCMU NOJLY-
YEeHHBIX PEe3YNbMaAmos,




4 CTpyKTYpa M coiepKaHue AU CHUIIIMHBI

OO01mmast TpyI0€MKOCTh TUCHUIUTHHBI COCTaBIsIeT 15 3adeTHbix eaunaull 540 akaa. 4acoB, B TOM YHCIIE:
— KoHTakTHas pabora — 60.3 akaj. 4acos:

— ayaMTopHas — 52 aKkaj. 4acos;
— BHeayauTopHas — 8.3 akaj. 4acoB

— caMocTosTenbpHas padora — 458.4 akan. yacos;
— TOJrOTOBKA K 3K3aMeHy — 17.4 akaj. yaca

— TIOArOTOBKA K 3aueTy — 3,9 akaj. yaca

AynuTtopHas g ~ S
KOHTaKTHas pabora | % § = =
T
B aKaj. yacax N dopMa TEKyIIEro KOHTPOJIA ==
Pasnen/ tema 2 ( ) % =t Buj caMoCTOSTENEHOM p ym p % ol
JUCLIUTUIMHBI Z . : = paloThI YCIICBaeMOCTH 1 225
= g5 2 = S 2 MPOMEKYTOYHOU aTTECTALUU 3 = E
A IR IR =" g
o} =
2 € 3 &g |20 S
= = S8 <z
1. Quzuueckue 0cHOBbI MEXAHUKU
1 108 01 |9 IK-4-
1.1. Kunemaruka nocrynarenbHOro u Bpa- Pabora ¢ bC; noaroroska K 3K3a- O T — gK- 13 3ByB
ATETLHOTO JIBUKECHUI Meny; pemenne 1MJ13 a y
I1K-3-3yB
1 |0.8 01 |9 cobecen0BaHUs OIIK-4-3yB
' Pa6ora ¢ ObC; noaroroska k 3K3a-
1.2. /lunamMuKa noCTyNaTeabHOrO IBUKEHUS T > OATOTOBRA KK IIK-1-3yB
Meny; pemenne N/J13
I1K-3-3yB
1 10.8| 421 0,1 |9 MK-4-
Pabora ¢ ObC; moaroroBka k 3k3a- |3amuTa Ja00paTOPHBIX paboT 0 Y8
1.3. JIlunamuKka BpaiaTebHOTO JBMXKEHUS IIK-1-3yB
MeHy; pemenue /13 Ne4
IK-3-3yB
1 08| 2 0,1 |10,4 IK-4-
Pabota ¢ ObC; moaroToBka k 5k3a- |3amura Ja00paTOPHBIX padboT 0 YR
1.4. 3akoHBI COXpaHEHUS B MEXaHUKE IIK-1-3yB
Meny; pemenue /13 Nel
I1K-3-3yB
1.5. Mexanunueckue KoiaeOaHusI U BOJIHBI 1 |04 01 110 Pabora ¢ OBbC; moaroroBka k 3k3a- |cobecenoBaHUs ONK-4-3yB




AynutopHas C'& = es
KOHTaKTHas pabora | % § = =
. i ==
Pasien/ Teva 3 (B akaz. yacax) z BT cAMOCTONTEBHO ®dopMa TEeKyIIero KOHTPOJIS g = =
> S s yCIIEBAEMOCTH U S
JVCLIATUTHHEI & e Cw | & 2 paboThI . 2 g o
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5 &% | E5 |87 =73
Sl €5 &8 | =2¢ SO
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Meny; pemenue MJ13 IIK-1-3yB
ITK-3-3yB
. 1|04 10 Pa6ora ¢ OBbC; noaroroska K 3K3a- cobecenosanms OIIK-4-3ys
1.6. Dy1eMeHTBI PENATUBUCTCKON MEXaHUKH Meny: pemenne W13 IIK-1-3yB
Y>P ITK-3-3yB
Wroro no pazneny 1 1 |4 62U 05 |(574 OT4eTsl 110 J1abOPaTOPHBIM
paboram
2. Cmamucmuyeckaa u3uka u mepmoou-
HAMUKA
1 04 01 |9 OIIK-4-3yB
2.1. Cratuctuyeckas (pu3nka Pabora ¢ IBC; moarotosia K 3k3a- cobecenoBaHUs MK-1-3ys
o MeHy; pemenue N/13 a IIK-3-3yB
ITK-4-3yB
1 10.8] 2121 01 |9 OIIK-4-3yB
2.2. MonexkynspHO-KHUHETHYECKasi TeOpus Pa6ora ¢ ObC; noaroroska K 3K3a- IIK-1-3yB
cobeceoBaHUs
UJI€abHOTO Ta3a MeHy; pemenue N/13 IIK-3-3yB
ITK-4-3y
1 108 0,1 |10,4 OIIK-4-3yB
2.3. IlepBoe u BTOpOE Ha4aja TEPMOJINHAMH- Pa6ora ¢ ObC; noaroroska k sk3a- |3amuta maboparopusix padot | ITK-1-3yB
K1 Meny; pemenne 1MJ[3 Nel4 IMK-3-3yB
ITK-4-3yB
1|08 0.1 19 Pabora ¢ OBbC; noaroroska K 3K3a- OIK-4-3y8
2.4. TermoBsle MalIUHEI, ITAKIIEL. cobeceroBaHUsA INK-1-3yB
Meny; pemenue /13 IK-3-3y8
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IMK-4-3y
1 108 0,1 |10 OIIK-4-3yB
25 SpIeHus HepeHoca Pa6ora ¢ ObC; noaroroska K 3K3a- cOBeCeIOBAMIS IIK-1-3yB
e p ’ Meny; pemenue MJ13 A IIK-3-3yB
I1K-4-3yB
1 104 10 OIIK-4-3yB
2.6. CpolicTBa TBEPIBIX U KUIKHUX TEJ, I1O- Pa6ota ¢ OBC; moaroroska K sK3a- IIK-1-3yB
cobecenoBaHMs
BEPXHOCTHOE HaTsHKEHUE. Meny; pemenue /13 IK-3-3yB
IMK-4-3y
Wroro no pazaeny 2 1 |4 | 221 05 |[574 OTyeTsl 10 1ab0paTOPHBIM
pabotam
3. Dnekmpuuecmeo u mazHemusm
3.1. DneKkTpocTaTH4ecKoe MoJie B BaKyyMe U 1|04 01 8 Pabora ¢ bC; noaroroska K 3K3a- OIK-4-3y8
B BEILIECTBE Meny; pemenue /13 cobecenoparms MK-1-3ys
’ I1K-3-3yB
3.2. [IpoBOJHUKY U AUBIEKTPUKH B DJIEKTPU- 1|04 8 Pa6ora ¢ ObC; noaroroska K 3K3a- OIIK-4-3ys
YECKOM I10JI€ Meny; pemenue /13 cobecenopanmus MK-1-3ys
’ IK-3-3yB
. . 1|08 421 01 8 Pabora ¢ ObC; moaroroBka k 3k3a- |3ammuTa Ja00paTOPHBIX paboT OIK-4-3y8
3.3. [ToCTOAHHBIN JIEKTPUUECKUH TOK Meny: pemenne T3 Nedd NK-1-3yB
P j I1K-3-3yB
3.4. Marautocrarudeckoe moyie B Bakyyme un | 1 |0.8 0,1 |8 Pa6ora ¢ 9BC; moaroroska x sK3a- OIIK-4-3yB
cobeceroBaHUsA
B BEILIECTBE MeHny; pemenne 1MJ[3 ITK-1-3yB




AynuropHas C'& = o’
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IIK-3-3yB
1108 01 18 Pa6ota ¢ OBC; moaroroska K sK3a- OIIK-4-3yB
3.5. DAeKTpOMarHuTHas MHIYKIUS veny: pemmernme V13 cobecenoBaHMs IIK-1-3yB
Y>P I1K-3-3yB
3.6. D1eKTpOMarHuTHbIE KOJIEOaHUS U BOJI- 1|04 8 Pabora ¢ ObC; noaroroska k 3K3a- OITK-4-3y8
HEL Merty: pemere VT3 cobecenoBaHMs IIK-1-3yB
> P I1K-3-3yB
. . 1 104 0.1 194 Pa6ota ¢ OBC; moaroroska K sK3a- OIIK-4-3y8
3.7. llepeMeHHBII 2EKTPUUECKUIN TOK Meny: pemenue W13 cobecenoBaHUs IIK-1-3yB
P IK-3-3yB
Hroro no paszneny 3 1 [ 4] 421 05 |57,4 OTueTsl M0 1a60PaTOPHBIM
pabotam
4. Boanosas onmuka
4.1. 'eoMeTpuyeckas ONTUKA-YACTHBIHN CITy- 171 01 |14 Pabora ¢ OBC; nmoaroroska K 3K3a- OIIK-4-3y8
Yyail BOJIHOBOU onTUKU. PoToMeTpus Meny; pemenne MJ13 cobecenopanmus MK-1-3ys
] ) ’ IK-3-3yB
1)t 0.1 |14 Pabora ¢ ObC; noaroroBka K 3K3a- OIK-4-3y8
4.2. NatepdepeH s CBEeTOBBIX BOJH Meny: pemenne UII3 cobecemoBaHuUs NK-1-3yB
P I1K-3-3yB
1 |1 4 0,2 |14 PaGora ¢ DBC; MOArOTOBKA K 5K3a- 3amuTa nadopatopHsix padot|OIK-4-3yB
4.3. ludpaxiivs CBETOBBIX BOJTH weny: pemenne WI[3 Ne34; unpuBunyansnsie 1o- |IK-1-3yB
Y>P MantHue 3anaun; AKP I1K-3-3yB
4 4. TlonspH3aLis. CBeTOBBIX BOJH 111 0,1 |15,4 |Pa6ora c DbC; moaroroBka K 3K3a- cOBeCeIOBANIS OIIK-4-3yB
o pHatt MeHy; pemenue MJ13 g IIK-1-3yB

9




AynuTopHas C'& = *H
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KOHTaKTHast pabora | % & T 5
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Pasznen/ tema 2, (B axa. uacax) 2 5 Bun camocrosaTensHOM dopma TEKYWEro KOHTPOI: % = o
> S s yCIIEBAaEMOCTH U S
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IIK-3-3yB
Uroro no pazneny 4 1 |4 4 05 |574 OTtyeTsl 110 1a00PaTOPHBIM
paboram
Hroro no kypcey 1 (16| 16/6M 2 |229,6 IK3aMeH
5. Dnemenmul K6AHMOBOU husuKu
2 |08 12,7 Pabora ¢ OBC; noaroroska Kk 3aue- OIIK-4-3y8
5.1. TerioBoe uznydeHue 1y: pemenne N3 cobecenoBaHUs MIK-1-3yB
¥ P I1K-3-3yB
2 108 2721 0.2 1127 Pabota ¢ ObC; moaroToBka k 3ade- |3amura Ja00paTOPHBIX padboT OIIK-4-3y8
5.2. ®otorddekr 1y: pemenne N3 No36 IIK-1-3yB
Y>P } IK-3-3yB
2 |08 0.2 1127 Pa6ota ¢ OBC; moaroroBka K 3aue- OIIK-4-3y8
5.3. Dddext Komnrona 1y: pemere W13 cobecemoBaHUs NK-1-3yB
Y P I1K-3-3yB
2 0.8 0,2 (12,7 OIIK-4-3yB
Pabora ¢ ObC; noaroroska Kk 3aue-
5.4. Teopus atroma Bogoposa o bopy 1y: pemene M3 cobecemoBaHUs IMK-1-3yB
Y>P IK-3-3yB
2 |04 4 0,2 (12,7 OIIK-4-3yB
o Pa6ora ¢ ObC; moaroroska K 3aue-
5.5. DyeMeHThl KBAaHTOBOW MEXaHUKH 1y: pemere W13 cobecenoBaHuUs NK-1-3yB
P I1K-3-3yB
5 6. ATOM BOLODOMA B KBAHTOBON MEXAHIKe 2 104 0,2 |12,7 |Pabora ¢ ObC; noaroroBka k 3aue- |3amuTa JadopatopHsix pador|OIK-4-3yB
o F1OPOsL Ty; pemenue N3 Ne42; IIK-1-3yB

10




AynuTopHas C'& = *H
KOHTaKTHas pabora | % § = =
) T =l
Pasien/ Teva 3 (B akaz. yacax) z BT cAMOCTONTEBHO ®dopMa TEeKyIIero KOHTPOJIS % = =
> S s yCIeBaeMOCTH U S
JUCITUTIAHBI < . : S = paboTsI . 2 g o
=l 5 = I S i IIPOMEKYTOYHOM aTTECTAl[UU = 2
= o, = = N¥ =~
Sl B | B9 S 3 =
IIK-3-3yB
Hroro no pazneny 5 2 | 4| 621 1 76,2 OTueTsl 110 1aOOpPaTOPHBIM
paboram
6. Quzuka meépoozo mena
6.1. ®uszndeckue CBONCTBA TBEPIBIX TEI. 2 105 25,4 PaGoTa ¢ DBC; OATOTOBKA K 3ate- OIIK-4-3yB
cobecenoBaHMs IIK-1-3yB
Ty; pemenne /13 TK-3-3y8
6.2. Craructuka ®epmu-/upaka. O6pazosa- | 2 |0.5 25,4 PaGota ¢ DBC: HOArOTOBKA K 3a4e- OIIK-4-3yB
HUE DPHEPTeTUYECKUX 30H B KPUCTAILIE 1y: pemerie W13 cobecenoBaHus IIK-1-3yB
’ IK-3-3yB
6.3. Knaccuueckas u KBaHTOBasi TeOpus 2 |1 25,4 OIIK-4-3yB
Pa6ora ¢ ObC; moaroroska k 3aue-
3JIEKTPOIPOBOJHOCTU 1y; pemenne UJI3 cobeceoBaHUs IIK-1-3yB
’ I1K-3-3yB
Uroro mo pazaeny 6 2 |2 76,2
7. Duzuka amomnozo aopa u riemenmap-| 2
HbIX Yacmuy
7.1. CoctaB aToMHOTrO sijpa. Monenu ctpoe- 2 105 19 Pabora ¢ OBC; noaroroska Kk 3aue- OIIK-4-3y8
cobecen0BaHUs IIK-1-3yB
HHUSA SIEDP. Ty; pemenne /13 TK-3-3y8
79 PaHOAKTHBHOCT 2 105 2 0.5 119 Pa6ora ¢ ObC; moaroroBka k 3aue- |3amuTa 1a60paToOpHBIX paboT gg_lfl_j_iy]}
oo T ' Ty; pemenue N3 Ne53 HK-3-3§B
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AynuTopHas C'& = *H
KOHTaKTHas pabora | % § = =
T
B aKaj. yacax . () K 0 KOHTPO ==
Pasznen/ tema 2, ( A ) 2 5 Bun camocrosaTensHOM opMa TeKyLer HTpOIA % = o
> S s yCIeBaeMOCTH U S
JUCITUTIAHBI < e Cw | & 2 paboTsI . 2 g o
=| § T = S 3 IPOMEKYTOUYHOM aTTeCTAI[IN 55 =
S &5 £ |3% =73
Sl €5 &8 | =2¢ SO
S ES | ES |88 2
2 |05 055 |19 IIK-4-3
Pa6ota ¢ OBC; moaroroBka K 3ade- o yB
7.3. SlnepHbie peakuuu. SaepHas sHEpreTHUKA cobeceoBaHus [IK-1-3yB
Ty; pemenne /13
I1K-3-3yB
2 |05 19,2 -4-
7.4. DreMeHThI (PU3UKH dJIEMEHTAPHBIX Ya- Pa6ota ¢ ObC; moaroroBka k 3aye- OITIK-4-3y8
eTHIL 1y: pemenue U3 cobecenoBaHMs IIK-1-3yB
’ I1K-3-3yB
Wroro no pazneny 7 2 |2 2 1 76,2 OTueTsl 110 1aOOpPaTOPHBIM
paboram
Hroro no kypcey 2 | 8] 821 2 2288 3ayer
HToro nmo tucuunjinue 1,2 | 24| 24/8 4 458,4

H — ¢ mom uucne, uacwvl, omseoenHvle Ha pabomy 6 UHMEPAKMUBHOU hopme.
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5 Oopa3oBaresibHbIC U HH(POPMALIMOHHBIE TEXHOJIOTHH

Jnst popMupoBaHUS KOMIIETCHIIUH M PeaM3aluy MPeIyCMOTPEHHBIX BUJOB Y4eOHOU pa-
00THI B yU€OHOM TPOIIECCE HCIIONB3YIOTCS MPAOUYUOHHAA, UHMEPAKMUGHAA N UHPOpmayu-
OHHO-KOMMYHUKAUUOHHbLE TEXHOJIOTHY.

Hcnons3yroTes caeayomue BUAbl JICKIHAN:

HUnpopmayuonnas nexyus — nocied08amenbHoe U3NONCEHUe MAMepuald 8 OUCYUNIUHAD-
HOU Jl02UKe, OCYUeCmaisieMoe NpeumMyujeCmeeHHo 6epoaIbHbIMU cpeocmeamu (MOHOI02 Npeno-
oasamerns).

Ilpobnemnasn nexkyus — uznodxicenue mamepuana, npeonoiazarouee NOCMaHo8Ky npooiem-
HbIX U OUCKYCCUOHHBIX BONPOCO8, OCBEeUjeHUe PA3IUYHBIX HAVUHBIX NOOX0008, ABMOPCKUE KOM-
MEHMapuu, Ce:A3aHHbLE C PA3TUYHBIMU MOOENAMU UHMEPNPEeMayuy u3yiaemo2o Mamepuaia.

Jlexyus-eusyanuzayus — uU3N0ACEHUE COOEPACAHUSL CONPOBOANCOAEeMCs npe3eHmayuell (Oe-
MoHcmpayuell y4eOHbIX Mamepuanos, nPeoCcmasieHHbIX 8 PA3IUYHbIX 3HAKOBbIX CUCTEMAX, 8
M. 4. ULTIOCMPAMUBHBIX, epaghuyecKux, ayouo- u 8U0eomMamepuaos).

Teopernueckuii MaTepuan 3aKperviIeTcs B X0€ JJA0OPaTOPHBIX.



6 YueOHO-MeTOIMYeCKOE 00ecleueHrne CaMOCTOSITeIbHOM PaGdoThl 00yUYar0LUXCsl

Ilo oucyuniune « Pusuxay npedycmMompena eHeayOumopHas camocmosimenvhas paboma
00YyUaAOWUXCAL.

Bueayoumopunas camocmosmenvuas paboma 0b6yuaowuxcs 0CyujeCmeisnemces 8 uoe usy-
YeHUsl TUMepamypvl N0 COOMBEEmMCcmeayuiemy pazoeny ¢ npopadomkou Mamepuaid,; blnojHe-
HUS OOMAUHUX 3A0AHUI.

Yuebno-memoouueckue mamepuanvl 0ns camocmosmenvHol pabomvl 00yYAIOWUXC U3
yucna auy ¢ HaApyuWeHusIMuU ONOPHO-08USAMENbHOU CUCTeMbl NPEeOOCMABIIOMCsL 8 NeYamHol
Gopme unu popme 31eKMpoHHO20 OOKYMeHMA.

Ilpumepnvie unoueudyanvnuvie domawinue 3aoanus (M/13):
H/[3 Nel «Dusuueckue 0CHOBbL MEXAHUKU))

Nel. Teepdoe meno epawjaemcs 60Kkpye HEnOOSUNCHOL ocu no 3akony @ = 8 — 8t + t°. Haiimu:
1) cpeonee 3nauenue yenogou ckOpocmu 3a NPOMeNCYmok epemenu om t=0 0o ocmanoexu, 2)
Yyenoeoe YCKopeHue 8 MOMeHm OCMAHO8KU mena, 3) maHeeHYuaibHoe YCKOpeHue mouKu, Haxo-
osuyeticsi Ha paccmosinuu 1 m om ocu epaujerus.

No2. Hesecomas nums nepebpouiena yepes 010K maccoi mz=2 Ke, umMeowutl hopmy yuiuHopa.
K xonyam numu npuxpennenvt 2pysvl ¢ maccamu mi=2ke u my=1 ke. Onpedenums ycKopeHue
2py306 8 npoyecce 0gudcenuss mei. Tpenuem npenebpeus.

Ne3. Touka coeepuiaem xonebanus no 3axkony * = A - cos(wt) 20e A=5cm, =2 c™. Onpe-
Odenums yCKopeHue mouku 8 mom MOMeHm 8peMeHU, Koeoa eé ckopocms pasHa 8 cm/c. Kakoso
MAKCUMANIbHOE YCKOpeHue mouku?

Ne4. Ilyna maccoti m=10 e, nemeswias co ckopocmwto V=600 m/c, nonana é oaniucmuyecKu
masmuuk maccou M=5 ke u 3acmpsana 6 nem. Onpeodenume, Ha KaKyio 8blCOMY, OMKAYHYBULUCD
nocie yoapa, NOOHANCSA MASAMHUK?

Ne5. Dnekmpon osusxcemces co ckopocmuvio V=0,6¢c. Onpedenume e2o persimueucmcKuti UMNYibcC
u Kunemuueckyio sHepauto T.

HJ[3 No2 «Cmamucmuueckasn ¢puzuka u mepmoouHamuKka»

Nel. Obvem 6000opooa npu usomepmuieckom pacuiuperuu npu memnepamype T=300 K yeenu-
yugaemcs 6 n=3 paza. Onpedenrums padbomy, COBEPULEHHYIO 2A30M, U MENIOMY, NOJIYUEHHYIO NPU
amom. Macca m 600opooa pasna 200e.

Ne2. B pesynbmame u30xopHo2o Hazpesanusi 6000pooa maccou m = le dasieHue p y8eauduniocs
6 06a pasa. Onpedenums uzmenenue AS sumponuu 2asa.

Ne3. Kaxoe konuuecmeo menia Haoo coobwums 12 2 kuciopooa, umoobwl Hacpems e2o Ha 50°C
npU NOCMOAHHOM OaéleHuu?

Ned. Hoeanvuwiii 2as uzoxopuiecku oxXaaouiu, npu 3mom 0asienue 2a3a YMeHbuIocs 8 3 pasa,
a 3amem u3006apuiecKu pacuupuiu 00 nepeoHaAuaIbHOU memnepamypul. Bo ckonvko pas usme-
HAEMCsl CPeOHsis CKOPOCb O8UICEHUS MOJIEK)]l 8 U300apuyueckom npoyecce?

HJ[3 Ne3 «Inekmpuuecmeo u macHemusm»

Nel. 3apsao q=10-10 Kn pasnomepro pacnpeodenien no MOHKOU HUMU 8 (hopme O0yeu OKPYIHCHO-
cmu, OIUHA KOMOPOU pagHa 5 cM U COCmaegisaem 4emeepms om ONUHbL OKPYIHCHOCmU. Bulyuc-
JIUMb HANPSHCEHHOCb U NOMEHYUATL INEKMPUYECKO20 OIS 8 YeHMPe KPUBUIHBL HUMU.

No2.  Bamapero nocredosamenvio coedunennwvix Kkonoencamopog CIl=4mx®@, C2=5ux®,
C3=20mKkD npucoedununu cHavaia Kk akKymyasamopy c 3.0.c. 12B, a 3amem Kk He3apsaiceHHOMY
konoencamopy C4=8mk®. Kaxoe nanpsdicenue ycmanosumcs na konoencamope C4 u ua
CKOJIbKO U3MEHUMCsl IHep2usl 6cetli bamapeu KOHOeHcamopog?

Ne3. Ha puc.1 €1=1,0 B, €2=2,0 B, €3=3,0 B, r1=1,0 Om, r2=0,5 Om, , r3=1/3 Om, R1=1,0 Om,
R2=1/3 Om. Onpedenume: 1) cunvt moka 60 8cex yuacmkax yenu, 2) menjiogyro MOUWHOCHDb,
KOmMopas vloensiemcs Ha conpomugnenuu R2.
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N4 [Iposooswasn pamxa nomeweHa 8 00HOPOOHOe MasHuUmHoe noje ¢ unoykyuet B = 0,1 Tn.
Ilnockxocms pamxu cocmaensem ¢ Hanpasienuem macHumuozo noas yeon ¢ = 300. Ilnowaos
pamku S = 20 e, conpomuenenue R = 0,1 Om. Macnumnoe none pagHomMepHo ymMeHbUlaemcs
00 nyns 3a epems At = 0,1 c¢. Onpederume. a) cpedHee 3HaueHue 3.0.C. UHOYKYUU, BOZHUKAIOUjell
8 pamke.

NeS. o-uacmuya, yckopeHHas nekmpuyeckum noiem, npowinia paccmosnue S=0,2 m u nonana 8
00HOPOOHOe MazHumuoe noie ¢ unoykyuei B=0,5 Th. B macnumnom noie o-yacmuya 08udicen-
¢ no okpyascnocmu paouycom R=10 cm. Onpedenums HanpajiceHHOCms NeKMpuieckKo2o noJis.

H/[3 Ned «Bonnoeas onmuka»

Nel. Tlyuox 6enoeo ceema nadaem HOPMAIbHO K NOBEPXHOCIU CMEKIAHHOU NIACMUHKY MOIWU-
Hoti d = 0,5 mxm, Haxooswetics 8 8ozoyxe. Iloxazamenv npenomnenuss cmexkia n = 1,5. B pe-
3ynbmame unmeppepeHyur UHMeHCUBHOCHb HEKOMOPLIX 60JIH, OUHbL KOMOPBIX JeXHCam 6 npe-
denax suoumozo cnekmpa (om 400 0o 700 um), ycunusaemcs npu ompasxceruu. Onpeoenume
OJIUHBL IMUX BOJIH.

Ne2. Hauwioume paouycel nepgvix mpex 30H Opernensi 0151 NIOCKOU BONHbI, €ClU PACCMOSHUE OM
B0IHOBOI NOBEPXHOCMU 00 MOYKU Habar0O0eHus Im. [[nuna eonnvt A=500 Hm.

Ne3. Hatimu naubonbuiuti nopsooK cnekmpa Os HCelmou JUHUU Hampusi ¢ OTUHOU 80aHbl =589
HM, eciu noCmosiHHas ougpaxyuonnol pewtemxu d=2 mxm. CKOIbKO 8ce20 MAKCUMYMO8 oaem
ama pewemxa? 1100 kakum yenom Habaro0aemcs nocieoHull MaKkcumym?

Ned. Yepnoe meno umeem memnepamypy 3 kK. Ilpu oxnasxcoenuu mena Onuna 60JHbL, NPUXOOSi-
WasCcs HA MAKCUMYM U3TYYAMENbHOU CROCoO- HOCmu, usmeHunacy Ha 8 mxm. /o kaxoi memne-
Pamypsi 0X1a0unocL meno?

HJ[3 Ne5 «Keanmoesasa gpuzuxa»

Nel. Kaxyto snepeuto mys#CHO OONOTHUMENbHO COOOWUMb dNIeKMPOHY, Ymobbl e2o 0ebpoiiies-
cKas OnuHa 8oansl ymenvwuraco om 200 nm 0o 150 nm ?

Ne2. Ilpeononacasn, umo HeonpeoeneHHOCmb KOOPOUHAMbL OBUNCYUYELICS YACMUYbl PAGHA Oe-
OpotinescKkoll ONUHe 80IHbL, ONPEOelUms OMHOCUMENbHYIO HEMOYHOCMb 8 ONpedesleHUl UMNY b=
ca amotl wacmuyul.

Ne3. Yacmuya naxooumcsi 8 6€CKOHEYHO 21YOO0KOU OOHOMEPHOU NOMEHYUATbHOU UMes MUHU-
ManvHyro suepeuro. Kaxosa eéeposmuocms 00Hapyscenus uacmuysl 6 cpeonel mpemu amol ?
Ne4d. Onpedenums ckopocmu 21eKmMpoHa HA 6MOPOL opoume 8 amome 8000poId.

No5. Haiimu naubonvuiyto u Haumenvuiyro ONuHbl 8011 cepuu Ilawena 6 cnekmpe usnyuerus 6o-
oopooa. CpasHums noyueHHble 3Ha4eHUs ¢ OJUHAMU BOJIH BUOUMO20 U3JLYYEHUSL.

HJ[3 Nob «Du3zuxka amomnoz2o a0pa u InemMeHmapHvblxX Yacmuy)

Nel. Hexomopwiii paouoakxmueHslil U30mon umeem nocmosaunyto pacnaoa i = 4+10-7 c-1. Onpe-
Oenume, uepe3 Kakoe epems pacnaoemcs 75% nepeoHayanvbHol maccol amomos. Bo ckonbko pasz
USMEHUMCS AKMUBHOCMb 3MO20 Npenapama 3a 5mo epems?

No2. HelimpuHnnoe uznyuenue 36e30bl MOJMCEm 803HUKHYMb 3a cuem 00beOuHeHUs 08yX NPOMoHO8
¢ obpazoeanuem Odeumona. 3anuwume peaxyuro. Kakue uacmuysi ewe obpasyromcs 6 amoti pe-
akyuu?

Ne 3. Cronvko menna vloensiemcs npu 00pazosanuu 00Ho2o epamma eeaus-3 uz oetimepus? Ka-
Kasi MAcca KAMeHHO20 Vsl IKGUBANEHMHA 8 MeNI080M OMHOUIEHUU NOLYYEeHHOU genuduHe?
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7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) [lnannpyemble pe3yabTaThbl 00yUeHHsI H OIIEHOYHbIE CPEICTBA /IJIs IPOBEIeHUs] MPOMEKYTOYHOH ATTeCTAIUN |
CTpyKTypHBIii
AJIIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHUS OneHouHble CpeCTBA
KOMIETEHINH
OIIK-4

TCJIBbHBIX U I/[Hq)OpMaIII/IOHHLIX TEeXHOJOT Uil

CIMOCOOHOCTH K NMPUOOPETEHH IO C 00JILIION CTENEeHbI) CAMOCTOATEILHOCTH HOBBIX 3HAHUN C MCIIOJIb30BAHUEM COBPEeMEHHbIX 00pa30Ba-

3HaTh

OCHOBHble OnpedeﬂeHuﬂ U NOHAMUA pasf)e-

7108 huzuKu;

OCHOBHblE ¢M3MU€CKM€ 3AdKOHbl,

Ilepeuens meopemuueckux 60npocos K IK3ameHy:

1. Mexanuueckoe osuoicenue. Ckopocms. Yckopenue. Hopmanvnoe u maneenyuanbHoe yckope-
Hus. IIpsamonunetinoe pagnomepHoe u pagHOYCKOPEHHOEe OB8UNCEHUSL.

2. Bpawamenwvnoe osudicenue abconromuo meepoozo mena. Kunemamuueckue xapaxmepucmu-
KU 8PAUYAmMenbHO20 OBUNCEHUSL.

3. Csa3b MedHcOy KUHeMAmuyecKuMU Xapakmepucmukamu nOCmMynamenbHo20 U 8pauamenbHo20
osuoicenuti. Pagnomeproe u pagnoyckopenHoe 08UdiCeHUs N0 OKPYICHOCTIU.

4. Ilepsvuii, 6mopoti u mpemutl 3axonvt Hotomona. Cuna u macca. Mexanuueckuii npunyun om-
HOCUMENbHOCIU.

5. Mexanuueckas suepeus. Paboma. Kunemuyeckas u nomenyuanoHas SHepusi.

6. 3axkoHbl coxpaneHus UMNYIbCA U MEXAHUYeCKOU IHepeUuU 8 MexaHuke. 3aKOHbl COXPaHe-Husl
npu ynpyeom u Heynpy2om yoape.

7. Momenm cunvt. Momenm unepyuu. Teopema LlImeiinepa u ee npumerenue.

8. OcnosHoe ypasHeHue OuHAMUKY 8DpAUAMENbHO20 08UNCEHUSA. 3AKOH COXPAHEHUS MOMeH-MA
umnynvca.

9. Kunemuueckas snepeus epawjamenvHo2o 0suxcenus. Paboma npu epawamensrnom ogudice-
HUU.

10. Mamemamuueckuii u ¢usuveckuu masmuuxu /Jugpgepenyuanvroe ypasnenue nezamyxa-
rowux Konebanuil. JHepausi 2ApMOHUYECKUX KOAeOaHUIL.

11. Vpasuenue 3amyxarowux konrebanuii. Xapaxmepucmuxu 3amyxarouux koieoanuil. Boi-
HyJtcOeHnble Konebanus. Pesonarnc.

12. Cnoorcenue s3aumno-nepneHOuKyisaprulx koneoanuil. Queypol Jluccaicy.

13. Croorcenue xonebanuii 00no2o Hanpasnenus. buenus.

14. Ilonepeunvie u npodonvbHuvle 8onHbL. Ypasnenue niockou 60nsl. Boanosoe ypasnenue.
Cmosuue 60.1Hbl.




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

15.

16.

17.

18.

19.
20.

21.

22.

23.
24,

25.

26

27.
28.

29.

30.
31.

Hoeanvuwuii 2az. Ilapamempol cocmosanus. Ochognoe ypasHenue MOaAeKYISAPHO-
KUHemu4eckou meopuu 2a308.

Pacnpeoenenue monexyn 2aza no ckopocmsam (pacnpedenenue Makcsenna, I'aycca). Pac-
npedenenue borvymana.

Cmenenu c60600b1 monekyn. Pacnpedenenue snepeuu no cmenensim c60600bi. Buympennss
9Hep2usl U0ealbHO20 2a3d.

Hszonpoyeccul 6 2azax (uzoxopHuiil, uz300apmsil, uzomepmudeckuit). Paboma, cosepuaemasn
2a30M NPpU PA3IUYHBIX USONPOYECCAX.

Ilepsoe nauano mepmoOUHAMUKU, €20 NPUMEHEHUEe K PA3TUYHbIM U30NPOYECCaM.
Aouabamuwiii u norumponuwiil npoyeccol. Paboma npu aouabamuom npoyecce. Tennoem-
KOCMb 2A308.

Kpyzosvie, oopamumsie u neoopamumule npoyeccul. Ilpunyun deticmseusi meniogou u xo-
noounvrou mawun. L{uxkn Kapno u eco KI1/].

Oumponusa. Cmamucmudeckuil U mepmoOUHAMUYECKULI CMbICTbL SOHmMponuu. Bmopoe naua-
JI0 MePMOOUHAMUKU.

Peanvuvie casvl. Ypasnenue Ban-oep-Baanvca.

Buympennss snepeus peanvnoeo 2asa. Iggexm Jowcoynsa-Tomcona. Cocudswcenue 2azos. -
Manbnusi.

JKuokocmu. I[logepxnocmnoe namsicenue scuokocmeu. Cmauusanue u He cmavusauue.
Kanunnapnvie senenus.

. Aenenus nepenoca: oughgysus, menionpogoornocms, snympennee mpenue. Cesazb kKoapghu-

YUeHmMo8 nepeHoca.

Teepovie mena. Kpucmannuyeckas pewiemka meepovix mei. Buovl ceazeil 6 kpucmannax.
Onexmpuueckuil 3aps0, ceoticmsa 3apsada. 3axon Kynona. Dnexmpuueckuil 3apso npomsi-
JHCEHHBIX mell.

Onexmpocmamuueckoe none. Hanpsscennocmo, cunogvie 1unuy, npUHYUnN cynepnosuyuu
NEKMPOCMAMULECKUX NOAEU.

Onexmpuueckuti Ounons u e2o nose. JJunons  31eKmpuiecKkom noie.

Teopema ['aycca ons 2nekmpocmamuieckux noaetl 6 8aKyyme u ee npumeHerue (noie bec-
KOHEeYH020 NPAMOIUHENHO20 NPOBOOHUKA U YUTUHOPA, OECKOHEUHOU 3aPANCEHHOL NIOCKO-
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

32.

33.
34.
35.
36.
37.

38.
39.
40.
41.

42.
43.

44,
45.
46.
47.
48.
49.

cmu u 08YX NAPANNENbHbIX NI0CKOCmel, cghepwvl)

Ilomenyuan snexkmpocmamuuecko2o nos. Cesa3b HaNPANCEHHOCMU U NOMEHYUALA INeK-
MpoCmamuiecKo2o noJ.

Onexmpuueckas emxocmo. Konoencamopwi. Coedunenue KOHOeHCamopos.

DHepeus snekmpuieckoeo nos.

Tlocmosnuwiii an1ekmpuyeckuti mox u e2o Xapakmepucmuxu. Ypagnenue Hepa3pvleHOCHu.
Cmoponnue cunvi. 3./].C.

3axon Oma 01151 00HOPOOHO20 U HEOOHOPOOHO20 Yyuacmkos yenu. ConpomuesieHue nposoo-
Hukos. 3axou [ocoyna-Jlenya.

IIpasuna Kupxeogha ona pazeemenenuvix yenei u ux npumeHenue.

Teopus JIpyoe s31exmponpo8ooHOCmU MeMaJllos.

Maenumnoe none u e2o xapaxmepucmuxu.

3axon buo-Casapa-Jlannaca. [Ipunyun cynepnozuyuu macHumuuix nosei. Hanpsasicen-
HOCMb MACHUMHO20 NOJIAL.

3axon Amnepa. Bzaumooeticmeue 08yx napanienvubix npOBOOHUKOE C MOKOM.
Maenumnoe none osusicywez2ocs sapsaoa. Jeusxicywuecs snekmpudeckue 3apsaovl 8 MazHum-
Hom none. Cuna Jlopenya. Sghgpexm Xonna.

3axon nonnozo moka. Maznummnoe none coreHouoa u mopouoa.

Paboma no nepemewenuro nposoOHUKa ¢ MoKomM 8 MACHUMHOM HOJe.
Onexmpomaenumuas unoykyus. Onvimol ghapaoes.

Hnoykmuenocms. Camoundykyus. Bzaumnas unoykyus.

Tpancghopmamopwi. duepeus MacHUMHO20 NOA.

Onexmpuyeckue xonedbanus. Ilepemennnviti 21eKkmpudecKuti mox.

50. /soticmeennasn npupoda ceema. 3aKkoH ompasxicerus u npeloMieHuUs. C8emd.

51.

52.
53.
54,

Humepgepenyus ceema u ycnosue ee nposegnenus. Memoovl Hab00eHus: unmepgeperyuu.
Pacuem kapmumnvl unmepgepenyuu om 08yxX UCMOYHUKOS C8emd.

Humepghepenyusa 6 mounkux nienxax. Ilonocwt pagHoco Hakiona u pagHou WUPUHDL.
Ipunyun I'oticenca-@penens. /Juippaxyus ceema. Memoo 3on Openens.

Ipsamonuneninoe pacnpocmpanenue ceema. Juppaxkyus na Kpyenom omeepcmuu u OUckKe.

55. lugppaxyus Opayneoghepa na wenu u OuppakxyuoHHoll peuiemxe.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

56.
S7.

58.
59.

60.
61.
62.

63.
64.
65.

66.
67.
68.
69.
70.

71.

72.
73.

74.
75.

76.
77.

Ilpocmpancmeennas pewemxa. Paccesnue ceema. @opmyna Bynvgha-bpeezos.

BousiHOBBIE U KOPITyCKYIISIpHBIE CBOMCTBA cBeTa. JlaBieHnue, uMmiyisc, macca otoHa. CBszb
SHEPTUH U UMITYJIbCA PEIATUBUCTCKON YaCTUILIBI.

l'unotesa [Tnanka. M3nyuenne AYT. 3akon Credana-bonbumana. 3akon cmenienus Buna.
dorordpdexr. Buasl dororddexra u Teopus BHenrHero ¢orodddekra. PenmsstuBucTCKMit
dbotorddekr.

Dddext Komnrona. TopmMo3HOE pEeHTI€HOBCKOE H3ITYUCHHUE.

Jnuna Bonubl lebpoiins. [Tpuniun Heonpenenennocreii ['eitzendepra.

y-byHKIMS U ee cBolicTBa. YpaBHeHue lllpeaunrepa (BpemMeHHOE U cTalpoHapHoe). [[Bu-
KEHHE CBOOOHOM YaCTUILIBI.

YacTuna B NOTCHITHAIBHON siMe (O€CKOHEYHON M KOHEYHOM ).

KBaHTOBBI rapMOHHYECKHI OCIMIIIATOP. TyHHENBHBINA AP QEKT.

Mopnens ctpoenusi aroma Tomcona. OnbiT Pesepdopna. Monens atoma Pesepdopaa u ee
TPYAHOCTH.

IToctynatsl bopa. Paanycsl 6opoBckux opout u sHeprus atoma. OneliT @panka u ['epa.
Nznyyenue atoma Bogopoaa. ®opmyna banemepa. CriekTpajibHbIE CEPHH.

CrnomHoN 1 XapaKTepUCTUYECKUI PEHTI€HOBCKHE CIIEKTPBI. 3aK0oH Mo3sin.

ATOM BOJIOpOJIa B KBAaHTOBOM (pu3uke. KBaHTOBBIE UHCHA.

DJNEeKTpOHHBIE CIOM U 000710uKU. [IpUHIMITBI TOCTPOEHUS TepHoANYeCcKOi Tabauibl MeH-
JierieeBa.

DopMHUpOBaHUE PHEPIETUUYECKUX 30H B TBEpAOM Tene. CTpoeHne MPOBOAHUKOB, MOIYIIPO-
BOJHHMKOB U JTUAJIEKTPUKOB C TOUKH 3PEHUSI 30HHOM TEOpHUH.

ITpoBOIUMOCTH COOCTBEHHBIX U MPUMECHBIX MOITYIPOBOHUKOB.

SIBneHust Ha rpaHMIle ABYX IOJYIPOBOJAHHMKOB Pa3HOTO THUIA MPOBOAMMOCTH. [IpuHImmn
NEICTBYS U Ha3HAYEHUE TM0/1a U TPUOJA.

CocTaB 1 XapakTE€pUCTUKH aTOMHOTO sjpa. SnepHble cuibl. Mosean CTpOeHUs aTOMHBIX
anep.

DHeprus cBA3M siipa. Y aenbHas sHeprus cBszu. JlepexT macchl.

EcrecTBeHHAass M HCKYCCTBEHHAs paAHMOaKTUBHOCTH. XapaKTepPUCTUKA 0.-, -, Y-M3ITyuYeHHH.
Knaccudukanms saepusix peaknuii. CoctaBHOE s1po. DPPekTuBHOE CEUeHHE. XapaKTep-
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CTpyKTypHBIii

JIEMEHT [Tnanupyemblie pe3yabTaThl 00y4eHUs OneHouHble CpeCTBA
KOMIIETEHIIUU
HOE SiZIEpHOE BpeMsl.
78. Peakuuu nenenus sapa. Llenmusie spepHble peakiuu. TepMosiepHble peakuuu. SnaepHbie
PEaKTOPBI.
79. Knaccudukanus snemenrapubix yactui. KocMudeckue gydu.
Ymers —  ebldenssmb ochosHble Qusuueckue senrenus | IIpumepuvie npakmuueckue 3a0anun 014 IK3ameHa:

npuU paccmMompenuu Gu3UIecKux 3a0ad;

00bACHAMD ¢M3MU€CKM€ ABNIEeHUA C MOYKU

3PEHUA OCHOBHbLX 3AKOHO6 qbu3u7<u;

KOPPEKMHO 8blpadcamv U ap2yMeHmupo-

8aHHO 000CHOBLIBAMb NOJONHCEHUS OCHOBHBIX
Gusuueckux meopuii.

1.

Touka 0sudicemcs 6 niockocmu X0y nO 3aKOHY: X =-2t;y = 4t(1—t). Hattimu ypasuenue mpa-
exmopuu y = f(x) u uzobpasume ee epaguuecku,; eekmop ckopocmu N u yckopenus a 6
3A6UCUMOCTIU OM. 6PEMEHU; MOMEHIT 6PeMEHU Lo, 6 KOMOPbIIL BEKMOP yekopenus a cocmas-

nsiem yeon /4 ¢ eekmopom ckopocmu\N .

Onpedenums HEeMOUHOCMb 6 OnpedeleHUU KOOpouHamol AX 21eKmpoHa, 08UNXCYULe20Cs 8
M

amome 600opoda co ckopocmvio v = 2,2 10% = ecnu donyckaemas nemounocms AV co-
C

cmasnsiem 10% om eé seruuunvl. Ykazamv, npumMeHumMo au NOHAmMuUe mpaeKmopuu 6 OaH-
nom cayuae. Ilocmoannas Ihanka: h = 6,63 107 s, h = 1,05 107 I ¢, macca
anexkmpona m, = 9,1 107** kr,

Ha nosepxnocmv memanna nadaem MOHOXpomamuyecKuti ceéem ¢ OJIUHOU  BOJIHbI
A = 0,08 mxm. Kpacnas zpanuya gomosppexma A, = 0,3 MM, Haimu 3nauenue 3a-
oepoicusaiowjeli pasHocmu nomenyuanog U,, xomopyio mysicno npurosxcums Kk gomosie-
Menmy, umobbl npexpamums Gomomox. Hocmoaunas Inanka b = 6,63 107** Ix ¢, cko-
pocmb céema 6 8akyyme ¢ = 3 1035 MOOYIL 3apada dnekmpona @ = 1,6 10717 Ka,

Mamemamuueckuii masmuux Oaunou 0,9 M OMKIOHUAU HA 5 CM U OMRYCMUTU, NOCIIE Y4e2O
OH Hauan cogepwiame 3amyxaiowjue Konebaumus. Yepez 5 noinvix Kosebaumuti amniumyoda
ymeHvuunacey 8 2 paza. Hanucamo ypagnenue 08udiceHuss 23mo2o0 MassmHuxa, eciu OHu co-
8epUIAtOMCs NO 3aKOHY CUHYCA.

Ha saconemky maccoii 800 ke, kamawyrocs no 20pu3oHmaibHomy nymu co ckopocmoio 0,2
m/c, naceinanu ceepxy 200 ke webnsn. Ha ckonvko npu smom yMeHbuuIacs cKopocms 6azo-
HemKku?

Hmnynve p persmusucmckou wacmuysl pagen moC (Mo-macca nokost). Onpedenume cKo-
POCmb Yacmuybl v 8 001X CKOPOCMU C8ema U OMHOUEHUE MACCHL OBUNCYWENiCSL HacCmulybl K
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

ee macce noKos m/my.

7. Ilo nposonounotl pamke umeroweli hopmy npasuibHO20 WeCmuy20IbHUKA, U0em MoK CUNOL
=2 A. Ilpu smom 6 yenmpe pamxu 0oOpazyemcs MacHuUmHoe noje ¢ HanpsaiceHHocmvio 33
A/m. Hatimu O1uHy npogosoxu, u3 Komopou coelana pamka.

8. B maecnummuoe none, unoykyus komopoeo B = 0,05 T, nomewena 3aMKHymas HaKopomko
kamywxa, cocmosawas uz N = 200 sumxog ngoewzoxu. Conpomuenenue xkamywku R = 40
Om, nrowaows nonepeunozo cevenuss S=12cm”. Kamywxa nomewena max, umo ee ocb co-
cmaeusiem y2on o = 60° ¢ Hanpaeienuem macHumuozo nois. Onpedenume 3apso, npouieo-
Wl no Kamyuike npu UC4e3H0BeHUU MACHUMHO20 NOJIAL.

9. DnexmpoH, ycKopeHHblll pa3HOCMbIO NOMEHYUAL08 Nonaoaem 6 0OHOPOOHOe MACHUMHOe

noae ¢ unoykyuetl 9 mTn u 0gudsxcemcs no sunmosoul aunuu ¢ paouycom 0,9 cm u wazom 7,8

cm. Onpedenumsv YCKOPAIOWYIO PA3HOCHb HOMEHYUAN08 INEeKMPULeCcKo20 NOJil.

B pesynomame nacpesanus yepnoco meina OnuHa 60HbI, COOMEEM CMBYIOWASL MAKCUMYM)

9HepeUUu Meni08020 U3NyueHus, ymenvuuiaco om 2,7mkm 00 0,9 mxm. Onpedenume, 60

CKOILKO paA3 y8eIudulacy IHepeemuyeckas cgemumocms mena. Kaxoii 6vina u kaxoi cmana

MOWHOCIb Uy, el USTYHalowds nosepxHocms meia pasua 20cm>?

10.

Bnanets

—  cnocobamu 0eMOHCMpayuy yMeHUus aHaiu-
3uposamsv Quzuueckue A61eHUs U 3aKOHOMep-
Hocmu,

Braoenue nasvikamu svinonnenus 1abopamopusix pabom
3adanus K 1abopamopuvim pabomam:
Jlabopamopuas paboma Nel

—  HABbIKAMU U MEMOOUKamu 0600ueHus. 1 3amxHymele cucmemsl. Koncepsamuenvie u ouccunamusHvle cuivl (onpeoeieHue u
DPe3yIbmamos 6biNoIHeNUs. 1a00PaAmMOPHbIX npumepwt). Coomeemcmeue 3aKOH08 COXPAHEHUL U CUMMEMPUU NPOCMPAHCNEA U DEMEH.
pabom; 2 Kunemuueckas suepeus. [lomenyuanvuas snepausi pasiuyHslx cucmem. 3HaK nomeHyu-
—  CHOCOBAMU OYCHUBAHUS SHAUUMOCTIU U anvrou suepeuu. Ilonnas mexanuyeckas sHepeusi CUCmembl.
NPAKMUYecKoll npuzo0OHOCMIU NOTYYEHHBIX pe- 3 3axon coxpaneHus noIHOU MeXaHU4yeckou 3Hepeuu cucmemsl. I panuyvl npumenumocmu
3YILMAMOs; 3aKOHA U npumepbl.

4 3axon coxpanenus umnynvca cucmemsl. I panuyvl NPUMEHUMOCIU 3AKOHA U NPUMEDDL.

5 3axon coxpanenus Momenma umnyivbca cucmemol. I panuyvl NPUMEHUMOCMU U NpUMe-

pul.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

6 3axonvl coxpanenus npu abconomHo ynpyeom u Heynpyeom yoapax. Llenmpanvhviil u
He-YeHmpaibHblll yOapbl.
7 Paboma (nonosxcumenvuas, ompuyamenvras, nyneeas). Mownocmo. KI1J]. Bviuucnenue

pabomul paziuyHbIX CUIL.

Jlabopamopnas paboma No4

1 OcHogHble nouamusi OUHAMUKU NOCMYRAMENbHO020 08UdICEHUS (Maccd, CUld, UMNYIbC).
Yemvipe ocHosHbix 6uda e3aumooeticmsuil. Cneyuanvhsvle Udbl CUI.

2 3axon cnoorcenust ckopocmet. lepsviu 3axkon Hotomona. [pumepor UCO u HUCO.

3 Bmopoii 3axon Hvtomona. HUmnynvcnas ¢opma sanucu 3axona. I[lpunyun cynepnosu-
yuu.

4 Tpemuii 3axon Hvtomona. Llenmp macc cucmemvl. CKOpocms yeHmpa Macc cucmembl.
Hmnynvc cucmemoi.

) Momenm unepyuu cucmemsbl M.m. u meepoo2o mena. Bviuucienue momenma unepyuu
npocmwix men (Koavyo, ouck, yururop. Ha evioop)

6 Momenm cunvlt, MOMEHM UMNYIbCA MeENA OMHOCUMENTLHO MOYKU.

7 OcHOBHOUL 3aKOH OUHAMUKU 8PAUAMNENbHO20 OBUNCEHUSL.

8 Teopema [lImetinepa u ee npumenenue.

Jlabopamopnas paboma Nel4

1 Ilepsoe nHauano mepmoOUHAMUKU U €20 NPUMEHEHUE K UZ0NPOUECCAM.

2 Paboma ¢ mepmoounamuxe. Boruucnenue pabomel npu pasnuunslx uzonpoyeccax. Llux-
JIbl.

3 Tennoemxocmo eeuwjecmsa. Ilonumponnwiti npoyecc. Cea3b noIumponHo2o npoyecca c
U30-MePMUYECKUM, U30XOPHBIM, U300APHLIM U AOUAOAMHBIM NPOYECCAMU.

4 Oumponus, ee cmamucmuyeckuil U mMepmMoOUHAMUYECKULl CMbLCabl. Bmopoe nauano
MepMOOU-HAMUKU.

5 Peanvnvie cazvi. Hzomepmul peanvhvix 2azos. Kpumuueckue napamempuwi. Tpoiinas
mouka. Bhympennss snepeus peanvHozo 2aza. dggexm [Jocoynsa-Tomcona.

6 Ilosepxnocmnoe namsowcenue. Cmauusanue. Kanunnapuoie aenenus. /laenenue Jlanna-
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

ca.
7 Aesnenus nepenoca. Koagpguyuenmor oughghysuu, eazxocmu, menionposooOHOCMU U UX
CBA3b.

Jlabopamopuas paboma Ne24

1 Dnexmpuyeckuil mox. [Inomnocms moka. YpasHenue HenpepvleHOCMU.

2 3axon Oma 0ns 00nopooHozo yuacmka yenu. Conpomusnenue nposoonuxa. Coedure-
HUe CONPOMueIeHuUl.

3 3axon Oma 013 HeoOHopooHoz2o yuacmka yenu. Cmoponuue cunvl. 3/]C.

4 Ilpasuna Kupxzoga.

5 Onexmpoemxocms. Konoencamopwi (6udvl, ycmpoticmeo, coeounerue)

Jlabopamopuas paboma Ne34

1 AHenenue ougparxyuu. Ocobennocms ouppakyuu ceéemoswvix 60aH. /Juppaxyus Openens
u @payneogepa.

2 Ipunyun lovicenca-@penens. Ynpowenue 8bl4UCIEHU C NOMOWBIO 8eKMOPHOU OUd-
2pam-maoi.

3 Hudpaxyus Openena na kpyenom omeepcmuu. 30Hvl Ppeners.

4 Jugdpaxyus @payneoghepa na y3roil npamonuneinol weiu. Yciosus maxcumyma u mu-
HU-Myma. 3a8uUcumocms UHMEHCUBHOCMU c8ema Om yaaa OUGpaxyuu.

5 Jugdpaxyuonnas pewemra. OcHogHble Xapakmepucmuku OUGpaKyuoHHOU peuemxu.
Ycnosus enasnvix makcumymos u MUHUMYMOG U O0OABOUHBIX MUHUMYMOS.

6 Jugpaxyus na mpexmepnoii pewemxu. Ypaenenue Bynogha-bpezzos.

Jlabopamopuas paboma Ne36

1 Bonnosvie u kopnyckynsipusie ceoticmea ceema.

2 asnenue, umnynvc, macca pomona. Césa3b dHepeuu u UMRYIbCA PENAMUBUCICKOU Ya-
cmu-ybl.

3 l'unomesa Ilnanka. Hsnyuenue A4T.

4 Domosghghexm. Buowvr homosppexma u meopus enewneco pomosgpgpexma. Pensimu-
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CTpyKTypHBIii
DJIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OrneHouHbIe CPECTBA
KOMIETEHINH
sucmckuil hpomosgpgexm.
5 Opgpexm Komnmona. Topmosnoe penmeeHo8CKoe usiyyeHue.
6 Jlnuna eonnwvl [ebpotina. Ilpunyun neonpedenennocmetl I etizenbepea.
7 w-yHKYUA U ee ceolicmaa.
8 Ypasnenue lllpeouneepa (epemennoe u cmayuonapHoe). /lsudicenue c60600HOU yacmu-
Yol.
9 Yacmuya 6 nomenyuaivHou same (beCKOHeYHOU U KOHEUHO).
10 Keanmosuiii ecapmonuueckuti ocyunnsmop. TynuenvHulil d¢hghexm.
Jlabopamopnas paboma No53
1 Cocmas u xapakmepucmuku amomHozo s0pa. Aoepuvie cuvl.
2 Mooenu cmpoenusi amomuulx s0ep.
3 Ouepeus cesa3u a0pa. Yoenvnas snepeus césasu. [egexm maccoi.
4 Ecmecmeennas u uckyccmeennas paouoakmuerHocmu. Xapakmepucmuka o-, f-, -
uznyuenuil. Igpgpexm Méccoayspa.
5 Knaccugurayus saoepnvix peaxyuii. Cocmagnoe s10po. Igpgpexmuenoe ceuenue. Xapax-
mepHoe si0epHoe 8peMsi.
6 Peaxyuu oenenus aopa. Llenuvie sdepnuvie peaxyuu. Tepmosodepruvle peakyuu. HoepHuvie
peaxmopbi.
7 Knaccughuxayus anemenmapnvix vacmuy. Kocmuueckue nyuu.
AIK-1 YMEeHHe UCIO0JIb30BATh OCHOBHbIE 3aKOHBI €CTeCTBEHHOHAYYHBIX AN CUHUILIMH B NPO(ecCHOHAILHOM 1eTeJIbHOCTH, MPUMEHSTH METO/IbI

MaATEMATHYCCKOT0 aHAaJIHu3a U MOACJTUPOBAHUS, TECOPETUYCCKOIO U IKCIICPUMEHTAJILHOI'0 UCCIICAOBAHUS

3HaTh

OCHOBHblE onpedeﬂeHuﬂ U NoHAmMuUA pa30e-

7108 huzuKu,

OCHO6HblE dmsuuecxue 3dKOHbl,

Ilepeuens meopemuueckux 60npocos K zauemy:

1. BoiHOBBIE U KOPIYCKYJIIpHBbIE CBOWCTBa cBeTa. JlaBieHue, UMITynbC, Macca GortoHa. CBs3b
SHEPTUU U UMITYJIbCA PETISTUBUCTCKON YaCTHUIIBI.

2.T'unore3a Ilnanka. M3nyuenne AYT. 3akon Credana-bonbiimana. 3akoH cMerienus: Buna.

3. ®otorddext. Buast horoaddexra u Teopus BHenrHero Gorordpdexra. PenstuBucrckuii ¢o-
TO3((HeKT.

4. 93¢ dext Komnrona. TopMo3HOE PEHTTEHOBCKOE U3IYUCHHE.
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JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

5. lnuna Bostbl Jlebpotins. [Tpuniun HeonpeneneHHoctei [ eiizenoepra.
6. y-pyakus u ee cBoiicTBa. YpaBHenue Llpenunrepa (BpeMeHHOE U cTallmoHapHOe). [IBIKe-

HHUE CBOOOIHON YaCTHIIEL

7.YacTtuna B MOTEHIIMAIBHOH siMe (0ECKOHEUHOU U KOHEYHOH ).
8. KBanTtoBblil rapmonndeckuii ocruisatop. TyHHenbHbIH 3 dexT.
9.Mopuens crpoenust atoma Tomcona. Ombitr Pesepdopma. Monens aroma Pesepdopna u ee

10.
11.
12.
13.
14.

15.

16.
17.

18.
19.
20.
21.
22.

23.

TPYAHOCTH.

[ocrynats! bopa. Pannycsl 60poBckux opOuT u sHeprust atroMa. OnsiT @panka u ['epua.
N3nyuenue atoma Bonopona. @opmyina bansmepa. CriekTpanbHbIE CEpUU.

CriolHoOM 1 XapaKTepUCTUYECKUN PEHTI€HOBCKHUE CIEKTPhI. 3akoH Mo3iu.

ATOM BOJIOpOJIa B KBaHTOBOM (u3uke. KBaHTOBBIE UncIa.

DJNEeKTpOHHBIE CIOM U 000710YKU. [IpUHIMITEI TOCTPOSHUS TEPHOANYECKON Tadmuiel MeH-
JieJIeeBa.

dopMHUpOBaHUE IHEPIETUUYECKUX 30H B TBepAOM Tene. CTpoeHre MpOBOAHUKOB, MOIYIPO-
BOJHHMKOB U JUDJIEKTPUKOB C TOUYKH 3PEHUSI 30HHOU TEOPHUHU.

[IpoBoaMMOCTE COOCTBEHHBIX M IPUMECHBIX MOITYIIPOBOJAHUKOB.

SIBneHMs Ha rpaHMIle ABYX IOJYIPOBOAHMKOB Pa3HOTO THIIA NMPOBOAMMOCTH. [IpuHnmmn
JEHCTBHS M HA3HAYEHUE TMOJA U TPUOA.

CocTaB M XapakTEpUCTUKH aTOMHOTO sAnpa. SnepHble cuiibl. Moaean CTpOeHUs aTOMHBIX
Anep.

DHeprus cBA3M Aapa. Y enbHast sHeprus cBa3u. Jledekt macchl.

EctecTBeHHas 1 UCKyCCTBEHHAsl paAMOAKTUBHOCTH. XapaKTEepUCTUKA O-, -, Y-U3ITy4yeHUH.
Knaccudukanus snepusix peakiuii. CoctaBHoe sapo. DPPeKkTUBHOE ceueHune. Xapakrep-
HOE AJIEPHOE BPEM.

Peakuuu nenenus snpa. LlenHble snepHble peakuuu. TepmosaepHsle peakuuu. SAnepHbie
PEaKTOpHI.

Knaccudukanus snementapubix yactui. KocMuueckue syuu.

VYmers

—  @vloenAmb OCHOBHblEe (hu3UUecKue s61eHUs.
npU paccmMompenuu Gu3UIecKux 3a0ad;

Ilpumepnvle npaxmuueckue 3a0anus 014 3auema:

1.

Touxa Osuscemcst 6 nockocmu X0y o 3aKony: x=-2t;y =4t(1—t). Haiimu ypasnenue mpaex-
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Mnanaupyemblie pe3yabTaThl O0yUeHUS

OneHouHble CpeCTBA

— o0bcyacoams cnocobwvl 3QhekmusHoco pe-
wenus Qpusuyeckux 3a0au,

— pacnosnasams 3¢QhgexkmusrHoe peuierue om
HedhhekmusHozo;

—  00wsCHAMb pusuyecKue s61eHUsL C MOYKU
3DeHUst OCHOBHBIX 3AKOHO8 U3UKU;

—  KOPPEKmHO 8blpadcamv U apeyMeHmupo-
BAHHO 0OOCHOBBIBAMb NOJONCEHUSL OCHOBHLIX
Qusuueckux meoputi.

mopuu y = f(x) u uso6pasume ee epaguuecku, 6ekmop ckopocmu N u yCKopenus & 6 3a6ucu-
MOCIL OM. 6PeMEHU; MOMEHN 6peMeHL Ly, 8 KOMOPbll 6eKMOP ycxopenus a cocmasnsiem yeon
7/4 ¢ sekmopom ckopocmuN .

Onpedenums HemMOYHOCIb 8 OnpedeleHul KOOpouHamul AX 21eKmMpoHa, 0BUNCYUWE20Cs 8 amome
M

600opoda co ckopocmuio v = 2,2 10° = eciu donyckaemaa nemounocmv AV cocmaensem
C

10% om eé senuyunvl. Yxazamv, npumMeHuMo iU NOHAMuUE MPaekmopuu 8 0anHom ciydae. Ilo-
h=663107% Ixxec, h=1,0510"* Ouxc,

cmosaunan Ihauka: macca  d1eKmpora
m, =9,1 107 r,
Ha noeepxHocms  memailia naoaem MOHOXpOMdmuH@CKMIJ ceem ¢ OAUHOU  BOJHbL

A = 0,08 mrM. Kpacuas zpanuya pomospgpexma A, = 0,3 MxM. Haiimu 3nauenue sadepoicu-
gaiowell pasnocmu nomenyuanog U,, Komopyio HydlCcHO npuiodxcums K (pomosiemenmy, unmoowl
npexpamume omomox. IHocmosnnasn Inanxka h = 6,63 107°* IIx ¢, ckopocms céema 6 6a-
Kyyme ¢ = 3 1085 MOOYb 3apsida snekmpona @ = 1,6 10717 K,

Mamemamuueckuii maamuuk oaunot 0,9 M OMKIOHUAU HA 5 cM U OMNYCMUNU, HOCTIe 4e20 OH
Hauan cogepuwiams samyxarowue Konebanus. Yepes 5 noiHvix Konrebanuti aMnaumyoa yMeHvuii-
nacw 6 2 paza. Hanucamo ypasnenue 08udicenus 3mo2o MAsimHUKd, eci OHU COBEPUUAIOMCSL NO
3aKOHY CUHYCA.

Ha saconemxy maccou 800 ke, kamawyrocs no 2opuzonmanbHomy nymu co ckopocmoio 0,2 m/c,
Hacvinanu ceepxy 200 ke webns. Ha ckoivbko npu 9mom yMeHbuuiach CKOpoCcms 8a20HemKu?
Hmnynve p pensmusucmckoil yacmuywl pagern moC (Mo-macca nokost). Onpedenume cKopocme
yacmuysl v 8 001X CKOPOCMU C8eMA U OMHOULEHUE MACCHL OBUNCYWETICS YACMUYbL K ee Macce
noxost m/my.

I1o nposonounoii pamke umerowel popmy npasuIbHO20 UWeCmUy20abHUKA, uoem mox cunou [=2
A. Ilpu smom 6 yenmpe pamku 00Opazyemcs MazHuUmMHoe noje ¢ HanpsiceHHocmoio 33 A/m.
Haiimu onuny npogonoku, u3 KOmopotul coenana pamxa.

B macnummnoe none, unoykyua komopoco B = 0,05 Tn, nomewena 3amkHymas Hakopomko Ka-
mywxka, cocmosawan uz N = 200 eumkoe nposonoku. Conpomuénenue kamyuwiku R = 40 Owm,
nnowads nonepeunozo cevenus S=I12cm?. Kamywka nomewena max, 4umo ee ocb cocmasusem
yeon o = 60° ¢ nanpaenenuem macnumnozo nons. Onpedenume 3apso, nPOUEOWIUT RO KAMYUIKe
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

npU UCHE3HOBEHUU MACHUMHO20 NOJIA.

9. Onexmpon, ycKopeHHblll pa3sHOCMbI0 NOMEHYUAL08 Nonaoaem 6 00HOPOOHOe MACHUMHOe NoJe ¢
unoykyuei 9 mTn u osuscemces no eunmosotl aunuu ¢ paouycom 0,9 cm u wazom 7,8 cm. Onpe-
o0enums yCKOpAOWY0 pasHoCmsb NOMEHYUAI08 2NeKMPULecKo2o noJisl.

10. B peszyrbmame nacpesanus 4epHoeo mend OAUHA BOJIHbL, COOMBEN CMBYIOWAS MAKCUMYMY
SHepeuu  MenioBo20 UsNyyeHus, ymenowuiaco om 2,7mukm 0o 0,9 mxm. Onpedenume, 60
CKOJILKO pa3 YBequdulacs sHepeemuyeckas ceemumocms menda. Kakou oviia u xakou cmana
MOUHOCIb UBTIYHEHUs, eClU USIYUAIowas nosepxHocms mend pasua 20cm?

Bnaners

—  cnocobamu 0eMOHCMpayuy YMeHUs AHalu-
3uposams uzuueckue s81eHuss U 3aKOHOMep-
HOCmU,

—  HABbIKAMU U MemoouKamu 0oooueHus
Pe3VIbmamos 8biNOIHeHUS 1A00PAMOPHBIX
pabom;

—  cnocobamu oyeHUuBaHUs 3HAYUMOCMU U
IPAKMUYECKOU NPU2OOHOCMU NOJYHEHHbIX De-
3YIbMaAmos;

Bnaodenue nagvikamu 8binoaneHus 1a60pamopHuix pabom
3adanus K 1ad60opamopusim padomam:
Jlabopamopnas paboma Nel

1 3amxnymoie cucmemsl. Koncepsamuenvie u ouccunamugnvie CUivl (onpeodeieHue u npume-
pot). Coomeemcemeue 3aKOH08 COXPAHEHUU U CUMMEMPULU NPOCMPAHCMBA U 6PEMEHU.

2 Kunemuueckas snepeus. Ilomenyuanonas suepeus pasiuiuHulX cucmem. 3HaK nOMeHyuadib-
Hoti oHepeuu. Ilonnas mexanuueckas sHepeus CUCeMbl.

3 3aKkon coxpaneHus noAHOU MEeXAHU4ecKol 3Hepauu cucmemsl. I panuyvl npumeHumocmu
3aKOHA U npuMepbL.

4 3akon coxpanenus umnyavca cucmemul. I panuysl npumMeHUMOCmu 3aKOHA U NPUMePDbL.

5 3aKkon coxpanenus MOMEHMa UMNYIbca cucmemvl. 1 panuyvl NPUMEHUMOCMU U NPUMEDDL.

6 3akonwl coxpanenus npu abCcorOmMHO YNpy2oM u Heynpyeom yoapax. Llenmpanouviii u He-
YEeHMPAIbHbIL YOapbl.

7 Paboma (nonosrcumenvuas, ompuyamenvrnas, nynesas). Mowrnocms. KIIJ{. Bwiuucnenue

pabomvl paznuyHbIX CUI.

Jlabopamopnas paboma Ned

1 OcHogHble NOHAMUS OUHAMUKYU NOCIYNAMENbH020 08UNCEHUs (Macca, cuia, umnyisc). Ye-
moipe 0CHOBHbBIX uda e3aumooeticmeuil. CneyuanvHvle 6U0bl CUI.

2 3akon cnoocenust ckopocmet. Ilepewiii 3axon Hotomona. [pumepovr UCO u HUCO.

3 Bmopoti 3axon Hviomona. Umnynvcnas ¢popma 3anucu sakona. [lpunyun cynepnosuyuu.

4 Tpemuii 3axon Hotomona. Llenmp macc cucmemoi. Ckopocms yenmpa macc cucmemsvl. V-
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

nyavC cucmemal.

5 Momenm unepyuu cucmemvl M.m. u meepoo2o mena. Bviuucnenue momenma unepyuu npo-
cmulx men (koavyo, ouck, yuiunop. Ha evioop)

6 Momenm cunvl, MOMEHmM UMNYIbCA MeNa OMHOCUMENbHO MOYKU.

7 OcCHOBHOIU 3aKOH OUHAMUKU BPAUYAMETBHO20 OBUNCEHUSL.

8 Teopema llImetinepa u ee npumenenue.

Jlabopamopnas paboma Nel4

1 Ilepsoe nawano mepmoOuHaAMuKY u €20 NPUMEHeHUe K U30NpPOYecCcam.

2 Paboma 6 mepmoounamuxe. Boruucaenue pabomul npu paziuunvix usonpoyeccax. L{uxuol.

3 Tennoemrxocms sewecmsa. [lorumponuwiii npoyecc. Cés3b NOIUMPONHOZO NPOYeCca ¢ U30-
MEPMUYECKUM, U30XOPHLIM, U300APHBIM U AOUAOAMHBIM HPOYECCAMU.

4 Dumponus, ee cmamucmuieckuil u mepmoOUHaAMULecKuil cmvicivl. Bmopoe navano mep-
MOOU-HAMUKU.

5 Peanvuvie 2aszvi. Hzomepmul peanvhvix 2azo6. Kpumuueckue napamempuol. Tpotinas mouxa.
Buympennss snepeus peanvnozo eaza. dgppexm [owcoynsn-Tomcona.

6 Tosepxnocmuoe namsicenue. Cmauusanue. Kanunnapuoie senenus. /lasnenue Jlannaca.

7 Henenus nepenoca. Kospppuyuenmor ougpghysuu, eszkocmu, menionpoeooHOCMU U UX
C6s130b.

Jlabopamopnas paboma Ne24

1 Onexmpuueckuii mok. [lnomnocme moka. ¥Ypasnenue nenpepuvienocmu.

2 3axon Oma ons 00HopooHoeo yuacmka yenu. Conpomusnenue npogoonuxa. Coedunerue
CONpOMuUGIeHU.

3 3axon Oma 015 HeoOHnopoonozo yuacmrka yenu. Cmopounnue cunvt. I/C.

4 Ipasuna Kupxeoga.

5 Inexmpoemrxocms. Kondencamopul (6udbvl, ycmpoucmaeo, coedunerie)

Jlabopamopnas paboma Ne34
1 Aenenue ougppaxyuu. Ocobennocms ouppaxyuu ceemosvix 60aH. Jupparxyus Dpenens u

Dpayneogepa.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

2 Hpunyun I'otieenca-@penens. Ynpowenue sbiuucienuli ¢ NOMOWbIO 8eKMOPHOU Ouazpam-
Mbl.

3 Jugparxyus @penens na xpyerom omseepcmuu. 3onvt Openens.

4 Jugpaxyus Opayneoghepa na y3xoi npamMoIuHeuHou weau. Ycioeus Maxcumyma u Munu-
mMyma. 3as8ucumocms UHMEHCUBHOCIMU c8ema om yena ouppaxyuu.

5 Jugpakyuonnas pewemra. OcHOBHblE XAPAKMEPUCMUKU OUDPAKYUOHHOU PeuemKu.
Yenosus enasnvix makcumymos u MuHUMymMo8 u 000A80YHBIX MUHUMYMOSB.

6 Jlugpaxyus na mpexmepnou pewemru. Ypaeuenue Bynrvga-bpeeeos.

Jlabopamopnas paboma Ne36

1 Bonnosvie u kopnyckynapHsie ceoticmea ceema.

2 Hasnenue, umnynvc, macca gpomona. Cea3b snepeuul U UMNYIbCa peramusuchckoll 4acmu-
yol.

3 T'unomesa Inanxa. Hznyuenue AYT.

4 Domosghghexm. Buowvl homospgexma u meopust snewneeo pomosgppexma. Pensimusucm-

ckutl homosgppexm.

Opgexm Komnmona. Topmosnoe penmeeHo8CcKoe usyuenue.

Jlnuna eonnwvt [ebpotins. Hpunyun neonpedenennocmeii I elizenbepea.

W-@yHKYUA U ee ceolicmaa.

Ypaenenue [llpeounecepa (8pemennoe u cmayuonapHoe). /lsusicernue c60600HOU YaCMuybl.
Yacmuya 6 nomenyuaibHol sime (DeCKOHeUHOU U KOHEUHOIL).

10 Keanmosuiii ecapmonuueckuii ocyunnamop. TynuenvHwlil 3¢ghpexm.

O 00 ~N o ol

Jlabopamopnas paboma Ne53

1 Cocmas u xapaxmepucmuxu amomuozo s0pa. Aoeprnwvie cuol.

2 Mooenu cmpoenusi amomuvix soep.

3 Onepeus cesnzu sopa. Yoenvhas suepeus cesisu. legpexm maccoi.

4 Ecmecmeennas u uckyccmeennas paouoakmuenocmu. Xapakmepucmuxa o-, f-, -
uznyvenuu. Ighgpexm Méccoayapa.

5 Knaccugpurayus adepuvix peaxyuii. Cocmasroe sa0po. dpgexmusroe ceuenue. Xapakmep-

Hoe s10epHOoe 8PEeMsL.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

6 Peaxyuu oenenus siopa. Ilennvie si0epuvie peaxyuu. Tepmosidepuvie peaxyuu. HAoepivie pe-
akmopul.
7 Knaccughuxayus snemenmapuvix yacmuy. Kocmuueckue nyuu.
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0) Ilopsimiok TMpoBeleHUs] MPOMEKYTOYHONH aTTECTAIMU, MOKA3aTeJId W KPHUTEPHH
OlleHUBAHUSI:

Ipomedsxcymounas ammecmayusa no oucyuniune «Quauxa» eKuouaem meopemuyecKue
B0NPOCHL, NO3BONAIOUUE OYEHUMD YPOBEHb YCEOCHU 0OVUAIOWUMUCS 3HAHUL, U NPAKMUYECKUe
3a0anus, 8blAGIAIOWIUE CIMENeHb CHOPMUPOBAHHOCU YMEHUU U 61a0eHUll, NPOBOOUMCS 8 (hopme
9K3AMEHA U 8 (hopme 8bINOTHEHUS. U 3aWUmbl KyPCo8ol pabomul.

DK3ameH no OaHHOU OUCYUNTUHE NPOBOOUMCSL 8 YCIHOU (hopMe NO IK3AMEHAYUOHHBIM OU-
Jlemam, Kaxicowlil U3 KOMopuvlx eKuouaem 2 meopemuyeckux 60npoca u 00HO NpaKmuieckoe 3d-
oanue.

Ilokazamenu u Kpumepuu oyeHUBAHUA IK3AMEHA.

— HA OYeHKY «omauuHoy» (5 6annos) — oOyuarowuiicss 0eMOHCMpUpyem 8biCOKULL YPOBEeHb
chopmuposaHHoCmuU  KOMREMmeHyutll, 8CeCMOpPOHHee, CUCMeMAamuyeckoe u 2nybokoe 3Hauue
yuebHo20 mamepuanda, c80O00OHO BbINOJHAEM NPAKMUYECKue 3a0aHus, c60000HO onepupyem
SHAHUAMU, YMEHUAMU, NPUMEHSIeM UX 8 CUMYAYUSIX NOBbIUEHHOU CTIONCHOCTU.

— Ha OYeHKy «xopouwioy (4 banna) — obyuaowuiicsi 0eMoHCmpupyem cCpeoHutl YyposeHb
chopmupo8aHHOCmMU KOMNEMEHYULL: OCHOBHbLE 3HAHUS, YMEHUsL 0C80EHbl, HO OONYCKAIOMCI He-
3HaAYUMenbHble OUUOKU, HEMOYHOCU, 3AMPYOHEeHUs NPU AHATUMUYECKUX ONepayusx, nepeHoce
SHAHUL U YMEHULl HA HOBble, HECIAHOAPMHbIE CUMYAYULL.

— HA OYEHKY «y0081emeopumebHo» (3 baiia) — oOyuarowuiics deMoHcmpupyem nopozo-
8blll YPOBEHb CHOPMUPOBAHHOCMU KOMNEMEHYULL. 8 X00e KOHMPOIbHbIX MEPONPUSMULl 00Ny c-
KAiomesi OwmubKu, npossisemcs Omcymcmeue OmoenbHulX 3HaAHUU, YMeHUl, HA8bIKO8, 00yualo-
WUIICs UCNBIMbLEAE! 3HAYUMETbHbIE 3AMPYOHEHUS. NPU ONEPUPOBAHUU ZHAHUAMU U YMEHUSMU
npU UX nepeHoce Ha HoBble CUMYAYUU.

— HA OYeHKY «Hey0081emeopumenbHo» (2 bania) — odoyuarowulics 0eMoHcmpupyem 3Ha-
Hus He bonee 20% meopemuuecko2o mamepuand, OONYcKaem cyuwecmeeHHble OUUOKU, He MO-
JHcem noKazame UHMENIEKMYaibHble HABbIKU PEUEeHUst BPOCIbIX 3a0aH.

— Ha OYeHKy «HeyooeremeopumenvHo» (1 6ann) — obyuarowulics He ModHCem NOKA3AMb
3HAHUsL HA YPOBHE BOCNPOU36EOCHUsL U OOBACHEHUST UHOPMAYUL, He MOJCem NOKA3AMb UHME]-
JIeKMYaibHble HABbIKU PeuleHUs NPOCMbIX 3a0ay.

Ilokazamenu u Kpumepuu oyenusanus 3auema:

Jna nonyuenus 3auema no OUCYUNIUHE O0OVHAIOWULCA OOJIHCEH NPOOEMOHCMPUPOBAND
3HAHUE OCHOBHLIX ONPEOeleHUll, NOHAMUL U 3AKOHO8 MENI08020 U3NYHUEeHUs. meil, K8AHMOSO,
AMOMHOU U A0epHOU (PUBUK, YMeHUe BbIpaANCAMb OCHOBHBIE NOJONCEHUS, Nedcaujue 8 OCHO8e
U3YUEHHBIX pa30enos Qusuxu; eradeHue, Memooamu peulerus 3a0ay 8 o0O1acmu K8aHmosol,
AMOMHOU U A0ePHOU PU3UK.

Ilokazamenu u Kpumepuu oyeHuBanUA 3auema:

Ha OIIEHKY «3aYTEHO» O00YJarOIIUICs JOIDKEH TIOKa3aTh BBICOKHA YPOBEHb 3HAHUS MaTe-
puala 1o JUCIHUILTUHE HE TOJIBKO Ha YPOBHE BOCIIPOU3BEACHUS U OOBSICHEHUS HHPOPMAITUH, HO
U TIPOJIEMOHCTPUPOBATH HHTEILICKTYATbHBIC HABBIKM PEIICHUS MTPOOIIeM, HAXOXKICHHS YHUKAIb-
HBIX OTBETOB, BBIHECEHUSI KPUTUUYECKUX CYXKIACHUMN; TPOJAEMOHCTPUPOBATh 3HAHUE U TTOHUMAaHHE
3aKOHOB JUCIMIUTAHBI, YMCHHE ONIEPUPOBATH 3TUMHU 3HAHHUSIMH B MPOPECCHOHATBHON JCATEIb-
HOCTHU;

Ha OIICHKY «HE 3a4TeHO» O0yJaroImuiicsi He MOXKET MOKa3aTh 3HAHHUS Ha YPOBHE BOCIIPO-
U3BENICHUsI U OOBSICHEHUS MH(POPMAIUK MO AUCIUILIIMHE, HE MOXET MOKa3aTh WHTEIUIEKTYallb-
HBIC HaBBIKH PEIICHUS MPOCTHIX 3a/1a4, YMEHHUE KPUTHICCKH OIICHUBATH CBOM JINYHOCTHBIC Kave-
CTBa, HAMEYATh ITYTH U BBIOMPATH CPECTBA PA3BUTHSI TOCTOMHCTB M YCTPAHEHUSI HEIOCTATKOB.



8 YueoHo-MeTOIMYecKoe U HHPOPMALIMOHHOE 00ecTieYeHHe THCIMIITHHBI

a) OcHoBHas JqUTEpPaTypa:

1.

Koukwun, 0. I1. ®usuka : yuednoe nocodue / 0. II. Koukun ; MI'TY. - Maruuro-
ropck : MI'TVY, 2016. - 1 snextpon. ont. auck (CD-ROM). - 3ari. ¢ TuTy1. 9KpaHa. -
URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=2345.pdf&show=dcatalog
ues/1/1129985/2345.pdf&view=true (mara obpamenus: 23.10.2020). - MakpooOBbEKT.
- Tekct : anmekTpoHHBbIH. - CBeaeHUs qocTynHbI Takxke Ha CD-ROM.

0) /lomoJiHUTe IbHAA JIUTEpaTypa:

1.

Acpuryxuna, I'. H. ®uszuka : MeTogu4eckoe mocooue Jjisi CaMOCTOATEIbHON TOAT0-
TOBKH K JabopaTopHbIM 3aHatusM. Y. 1. Mexanuka u mMonekynsipaas ¢usuka / I'. H.
Acbuiryxuna, C. M. T'omoBusznun, C. I'. Murpanosa ; MI'TY. - Maruuroropck :
MI'TY, 2012. - 1 anekrpon. ont. auck (CD-ROM). - 3arn. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2933.pdf&show=dcatalog

ues/1/1134650/2933.pdf&view=true (mara obpamenus: 23.10.2020). - MakpooOBbEKT.
- Tekcer : anexkTpoHHbIH. - CBeneHus nocTynHbl Takke Ha CD-ROM.

benog, B. K. Komnerorepusie 3austust o gusnke : yaueonoe nocodbue / B. K. benos ;
MI'TY. - Maruautoropck : MI'TY, 2017. - 1 anekrpos. ont. auck (CD-ROM). - 3ari.
c THUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name= 2848 pdf&show=dcatalog

ues/1/1133269/2848.pdf&view=true (mara obpamenus: 23.10.2020). - MakpooOBbEKT.
- Tekcer : anekTpoHHbIN. - CBeneHus nocTynHbl Takke Ha CD-ROM.

Hy6ckuit, I'. A. ®usnka KOHIEHCUPOBAHHOTO COCTOSIHMS BEIIECTBA : J1a0OpaTOPHBIH
npaktukym / I'. A. Jlyockuii, A. A. Hedenpes, T. 5. dyockas ; MI'TVY. - [2-e u3z.,
noAroT. mo med. uza. 2014 r.]. - Marautoropck : MI'TY, 2015. - 1 snexkTpoH. omnrt.
JICK (CD-ROM). - 3ar. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1445.pdf&show=dcatalog

ues/1/1123966/1445.pdf&view=true (mara obpamenus: 23.10.2020). - MakpoOOBEKT.
- Texcr : amexkTpoHHEIN. - CBeneHus JocTynHbI Takke Ha CD-ROM.

Hy6ckmii, I'. A. ®u3nka KOHJEHCHPOBAHHOI'O COCTOSIHUS BEIECTBaA : JIAOOPATOPHBII
npaktukym / I'. A. Iyockuii, A. A. Hedenwes, T. 5. [dy6ckas ; MI'TY. - MaruuTto-
ropck, 2014. - 155 ¢ : wum, rpad., cxembl, TabmI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=790.pdf&show=dcatalogu

es/1/1115546/790.pdf&view=true (nmara obpamenus: 23.10.2020). - MakpooOBEKT. -
TeKCT : ANeKTpOHHBIN. - FIMeeTcsl meyaTHbI aHAJIOT.

Koukwun, 1O. I1. YuyeOnsle 3anaun no ¢pusuke : yuebnoe nocodue / 0. I1. Koukun, 1.
1O. Borauesa ; MI'TV. - [2-e u3a., moaror. mo med. u3a. 2014 r.]. - MarauToropck :
MI'TY, 2015. - 1 anekrpon. ont. auck (CD-ROM). - 3arn. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1515.pdf&show=dcatalog

ues/1/1124054/1515.pdf&view=true (mara obpamenus: 23.10.2020). - MakpoOOBbEKT.
- Texcr : anmexkTpoHHBIH. - CBeneHus JocTymHbI Takke Ha CD-ROM.

Kouxkun, 1O. TI. ®usuka : yue6Hoe mocodue / 0. I1. Koukun ; MI'TY. - Marauro-
ropck :  MITY, 2015. - 55 :  wmr, Tabm. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1212.pdf&show=dcatalog

ues/1/1121331/1212.pdf&view=true (mara obpamenus: 23.10.2020). - MakpooObeKT.
- Teker : anmekTpoHHBIN. - IMeeTcs neyaTHbIN aHaJIOT.

®u3rKa : METOANYECKOe MocoOue ISl CaMOCTOSTENbHON MOATrOTOBKH K jaboparop-
HBIM 3aHsATHAM. Y. 2. DnekrpuuecTBo u MarHeTusm, ontuka / I'. H. Aceuiryxuna, C.
M. T'onmoBuznun, C. I'. MurpanoBa, E. C. CadonoBa ; MI'TY. - Marautoropck :
MI'TY, 2012. - 1 snekrpon. ont. auck (CD-ROM). - 3arn. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2991.pdf&show=dcatalog



https://magtu.informsystema.ru/uploader/fileUpload?name=2345.pdf&show=dcatalogues/1/1129985/2345.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2345.pdf&show=dcatalogues/1/1129985/2345.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2933.pdf&show=dcatalogues/1/1134650/2933.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2933.pdf&show=dcatalogues/1/1134650/2933.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2848.pdf&show=dcatalogues/1/1133269/2848.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2848.pdf&show=dcatalogues/1/1133269/2848.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1445.pdf&show=dcatalogues/1/1123966/1445.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1445.pdf&show=dcatalogues/1/1123966/1445.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=790.pdf&show=dcatalogues/1/1115546/790.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=790.pdf&show=dcatalogues/1/1115546/790.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1515.pdf&show=dcatalogues/1/1124054/1515.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1515.pdf&show=dcatalogues/1/1124054/1515.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1212.pdf&show=dcatalogues/1/1121331/1212.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1212.pdf&show=dcatalogues/1/1121331/1212.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2991.pdf&show=dcatalogues/1/1134925/2991.pdf&view=true

10.

11.

12.

13.

ues/1/1134925/2991.pdf&view=true (mara obpamenus: 23.10.2020). - MakpooOBbEKT.
- Tekct : anmekTpoHHBIH. - CBeAeHus qocTynHbI Takke Ha CD-ROM.

®dwusuka : yaeoHoe nmocodbue. U. 1/ E. C. KopsitHukosa, JI. A. Oxnep, JI. A. HukoHopo-
Ba u jp. ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 snekrpon. ont. auck (CD-
ROM). - 3ar. c THUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2560.pdf&show=dcatalog

ues/1/1130362/2560.pdf&view=true (mara obpamenus: 23.10.2020). - MakpooOBbeKT.
- Tekct : anmekTpoHHBbIH. - CBeaeHus qocTynHbI Takke Ha CD-ROM.

®dwusuka : yaeoHoe nmocodbue. Y. 2 / E. C. KopeiTHukosa, JI. A. Oxnep, JI. A. Hukxonopo-
Ba u jp. ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 snexrpon. ont. auck (CD-
ROM). - 3ar. c TUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2557.pdf&show=dcatalog

ues/1/1130359/2557.pdf&view=true (mara obpamenus: 23.10.2020). - MakpooOBbEKT.
- Tekcer : anexkTpoHHbIH. - CBeneHus nocTynHbl Takke Ha CD-ROM.

®duznka TBepAOro Tena : yueOHoe mocobue [mis By3oB] / I'. A. JlyOckwuii [u nap.] ;
Marnurtoropckuii roc. Texuudeckuid yH-T um. I'. 1. HocoBa. - Marautoropck : MI'TY
um. I'. M. Hocosa, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn okpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3822.pdf&show=dcatalog

ues/1/1530258/3822.pdf&view=true (mara obpamenus: 23.10.2020). - MakpooOBbEKT.
- ISBN 978-5-9967-1594-7. - Tekct : 3nekTpoHHBIN. - CBeACHUS JOCTYIHBI TaKXKe Ha
CD-ROM.

®du3rKa TBEPIOTo Teja, aToMa M aTOMHOTO sijipa : yuyebHoe mocobue [t By3oB] / C.
A. byrakoB [u ap.] ; Marauroropckuii roc. rexuudeckuii yu-t uM. I'. Y. Hocosa. -
Maruutoropck : MI'TY um. I'. . Hocoga, 2019. - 1 CD-ROM. - 3arx. ¢ tutyn. sxpa-
Ha. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalog

ues/1/1530254/3818.pdf&view=true (mara oopamenus: 23.10.2020). - MakpoOOBEKT.
- ISBN 978-5-9967-1531-2. - TekcT : 31nekTpoHHBIN. - CBeACHUS AOCTYIHBI TaKXKe Ha
CD-ROM.

borauesa, 1. FO. Metoauka pemenus 3anad no ¢pusnke. MexaHuka : yueGHOE 1MOCO-
oue / U. 10. borayesa, O. H. BoctpokuytoBa ; MI'TY. - [2-e u3a., OArOT. 1O Tey.
u3a. 2017 r.]. - Maraurtoropcek : MI'TY, 2018. - 1 anektpoH. onr. muck (CD-ROM). -
3arn. C TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3567.pdf&show=dcatalog

ues/1/1515210/3567.pdf&view=true (mara oopamenus: 23.10.2020). - MakpoOOBEKT.
- Tekct : anexkTpoHHBIH. - CBeaeHus AocTynHbl Takke Ha CD-ROM.

Beuepkun, M. B. DnekTpocTaTrika 1 MOCTOSHHBIHN TOK : mpakTHukyM / M. B. BeuepkuHs,
O. B. Kpusko, E. B. MakapueBa ; MI'TY, Un-T sHepreTuxu u aBromatuku, Kad. ¢pu-
3ukd. - Marautoropck : MI'TVY, 2012. - 1 snekrpon. ont. auck (CD-ROM). - 3ari. ¢
TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalog

ues/1/1124701/1544.pdf&view=true (mara obopamenus: 23.10.2020). - MakpooOBbEKT.
- Texcr : anmexkTpoHHBIH. - CBeeHus JocTymHbI Takke Ha CD-ROM.

B) MeToanueckue yKa3zaHusl:

1.

Mexanuka. MonekyinsapHas Qu3nka ¥ TepMOAMHAMHUKA : JTAOOPATOPHBINA MPAKTUKYM /
E. H. Acramnos, 3. H. botuesa, JI. C. Jomxenkosa u ap. ; MI'TY. - Marauroropck :
MI'TVY, 2016. - 1 anektpon. ont. auck (CD-ROM). - 3ara. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalog
ues/1/1130121/2420.pdf&view=true (mara obpamenus: 23.10.2020). - MakpooOBbeKT.
- Tekct : anexkTpoHHBIH. - CBeaeHus goctynHbl Takke Ha CD-ROM.
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2. Koukun, 1O. I1. Coopuuk 3anau no ¢pusuke : npakrukym / 0. I1. Koukun, W. 0. bo-
radeBa ; MI'TVY. - Marauroropck : MI'TY, 2018. - 1 anekrpon. ont. guck (CD-ROM).
- 3arn. c TUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3568.pdf&show=dcatalog
ues/1/1515209/3568.pdf&view=true (nara obpamienus: 23.10.2020). - MakpooOBbEKT.
- Tekcr : anextponHsiid. - ISBN 978-5-9967-1162-8. - CBenenust JOCTYITHBI TaKXKe Ha
CD-ROM.

3. Kopneesa, H. B. ®u3uka : pabovas TeTpaap I BHITOTHEHUS J1aOOPAaTOPHBIX padboT /
H. B. KopneeBa ; MI'TY. - Marautoropck : MI'TY, 2015. - 1 anekTpoH. onT. auck
(CD-ROM). - 3arin. c TUTYIL 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1412.pdf&show=dcatalog
ues/1/1123927/1412.pdf&view=true (mara obpamienus: 23.10.2020). - MakpooObeKT.
- Tekct : anexTpoHHBIH. - CBeaeHus goctynusl Takke Ha CD-ROM.

4. Mexanuka. MonekynspHas pusuka u repmoguHamuka [Tekcr]: JlabopaTopHslii mpak-
tukyM 1o ¢usuke / mox pen. FO.I1. Koukuna. Marautoropek: M3a-so MarHuTOrOpek.
roc. TexH. yu-ta uMm. I'.1. Hocosa, 2011. 103 c.

5. OmnexrtpomarnetusMm. Ontuka [Tekcrt]|: JlabopaTopHblii MpakTUKyM MO AMCLMUILIMHE
«Du3uka» AN CTYICHTOB BceX crnernuanbHocTei. Apkymuc M.b. u ap. Maruauro-
ropck: 'OY BIIO «MI'TVY», 2009. 102 c.

6. ®usuka aroma, TBepAOro Tena, sapa [Teker]: MHCTpyKIHs 10 BBIOJIHEHUIO J1a0opa-
TOPHBIX PabOT Mo (hM3MKe sl CTYACHTOB BeexX crenuanbHoctedl. benmos B.K. u mp.
Marnutoropck: 'OY BIIO «MI'TVY», 2007. 48 c.

r) Ilporpammuoe o0ecnneuenne u UHTEpHET-pecypcehI:
IIporpammuoe oGecnieueHue

Haumenosanue 10 Ne moroBopa CpoKk JeiicTBUS JINTIICH3UH
MS Windows 7 11-1227-18 or 08.10.2018 11.10.2021
Professional (as1 kmaccos)
MS Office 2007 Professional Ne 135 ot 17.09.2007 OeccpodHO
7Zip CBOOOJTHO pacIpOCTpaHse- 0OECCPOYHO
FAR Manager CBOOOJTHO pacIpOCTpaHse- 0OECCPOUHO

[Tepeuens HeoOxoanMbIx MHTepHET-pecypcoB:

1.

2.

3.

HammonanbsHas nHpOpMaMOHHO-aHATUTHYECKAs! cUCTeMa — Poccuiickuii MHIIEKC HAy4IHOTO
uutuposanus (PUHLI). — URL: https://elibrary.ru/

TTouckoBas cucrema Axagemust Google (Google Scholar). - URL:
https://scholar.google.com/

Nnpopmannonnas cuctema — EnnHoe OKHO JocTynma K MH(OpPMAMOHHBIM pecypcaM. —
URL: http://window.edu.ru/

@denepasibHOE TOCYIAPCTBEHHOE OlO/DKETHOE yupekaeHue «DenepanbHblii  HHCTUTYT
npoMbInuieHHON cobcTBeHHOoCcTHY. — URL: https://www1.fips.ru/

Oopasosarenbhbiii noptan @PI'BOY BIIO «MI'TVY um. I'.1. Hocoax http://Ims.magtu.ru
Poccuiickas l'ocynapcrBennas oubnnoTexa. Karanoru
https://www.rsl.ru/ru/4readers/catalogues/

MexnyHaponHas HaykoMeTpuueckas pedepaTuBHass W TOJHOTEKCTOBas 0asza JaHHBIX
HayuHbIX u3nanuii « Web of sciencey http://webofscience.com

MexnyHaposHas 6a3a Hay4yHBIX MaTepUaNoB B 00iacTH (PU3NYECKUX HAYK M WHKUHUPUHTA
SpringerMaterials http://materials.springer.com/

ApXUB Hay4HbIX KypHajoB «HannoHambHbIN 37€KTPOHHO-UH(GOPMAITUOHHBIN KOHIIOPIILYM)
(HIT HOMKOH) https://archive.neicon.ru/xmlui/
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http://webofscience.com/
http://materials.springer.com/
https://archive.neicon.ru/xmlui/

10. DnexTponHas 0a3a mepuomumuecknx wusnanuii East View Information Services, OOO
«MBUC» https://dlib.eastview.com/

9 MarepuajibHO-TeXHHYECKOE oDecriedeHne TUCIUNINHBI

MaTepI/IaJIBHO-TGXHI/I‘-IeCKOC obecrneucHue JUCHUIIJIMHBI BKIIIOYACT:

Twun u Ha3BaHHE AyAUTOPHUH

OcHarieHue ayIuTOpuu

JlexunoHHas ayauropus

MynbTUMEIMIHBIE CPEACTBA XpaHEHUs, Iepefadyd |
IpeJcTaBiIeHNus HHPOPMALIUU.

JlaGoparopust «MexaHuku,
MOJICKYJISIPHOM buznku u
TEPMOIMHAMHKIY)

1. bamuctuyeckne MasiTHUKH.

2. Mastauk O6epbeka.

3. OusnvecKuil MasTHUK.

4. Jlocka I'anpTOHA.

5. JlabGoparopHast ycTaHOBKa [JIsi HCCJICJIOBAHUS
pacmpesieieHuss TEPMO3JIEKTPOHOB IO MOJYII0 UX
CKOPOCTH.

6. JlaGoparopHas yCTaHOBKa [JJIsl  ONpeAeNeHUs
nokasarenei aguabdarsl y Mmetogom Kitemana u Jlezopma.
7. JlabopartopHas YCTaHOBKa /Jii MPOBEPKH 3aKOHA
BO3paCTaHMs SHTPONUH B nporecce auddy3un ra3os Ha
MO/JIEJIH TEePEMEIINBAHNUS [IIAPOB.

8.JlabopaTopHas ycCTaHOBKAa [Jisi TPOBEPKH 3aKOHOB
BO3pacTaHUs SHTPONUH B MPoOIlecce TEII000MEeHa.
9.YcraHoBka jabopaTopHas JJi1 U3YYCHHs 3aBUCUMOCTH
CKOPOCTH 3BYyKa OT Temneparypsl "Md-C3-M"

10. VYcranoBka sabGopatopHasi i HCCIIEIOBAHMS
TEI10eMKOCTH TBeporo tena "M®-TET-M".

11. VYcranoBka mnabopaTopHas [JIsi  OIPEICIICHHS
YHHMBEpCaIbHOU razoBoi nocrossHHou "M®-OI'TI-M".
12.Crenp nabopaTopHbIi ra30BbIe MPOLIECCHI.

13. MepuTenbHbII HHCTPYMEHT.

JlaGopaTopust «IneKTpuyecTBa M
OTITUKI

1. JlaGoparopHass ycCTaHOBKa [JIsi HCCJIEIOBAHUS
ANEKTPOCTATUYECKOrO0 MOJS C MOMOIIBIO OJIMHAPHOTO
30HJA.

2. YcraHoBKa AJid LIYHTUPOBAHUS MUJLTMAMIIEpPMETpa.

3. VYcranoBka jabopaTopHas Mg  ONPEACIICHHS
WHYKTUBHOCTHU CoJIeHOua u MarHuTHOMN
MIPOHUIIAEMOCTH.

4. YcraHoBKa JabopaTopHasi A M3y4eHHs pe30HaHca
HANpPSDKEHUH U ONpelelieHNs HIYKTUBHOCTH

5. JlaGopaTopHasi yCTaHOBKa [JIi H3Y4EHUS JUIMHBI
CBETOBOWM BOJHBI M XapaKTEPUCTUK AU(PpaKIHOHHON
PELIETKY.

6. JJabopaTopHast ycTaHOBKa JUIsl OTIPENICIICHUs] pajnyca
KPUBU3HBI JINH3BI U IJIMHBI CBETOBOM BOJIHBI C TOMOLIBIO
KkoJier;r HeroToHa.

7. JlaboparopHas ~ yCTaHOBKa JUIS
KOHLIEHTpAallul PAacTBOPOB  caxapa
BpalllCHUsI.

8. MeputesbHbIi HHCTPYMEHT.

onpeeneHus
U TOCTOSIHHOU

JlaGopatopuss «AToma, TBEPIAOTO
TeJa, sIpa»

1. JIaGoparopHasi yctaHoBKa Juist "M3yueHus] BHELIHETO
dboTtodrddekra".
2. YcraHOBKa 715 U3Y4YEHHsI CIEKTpa aToMa BOAOpOJa U

35


https://dlib.eastview.com/

Tun u Ha3BaHue ayuTOpUN

OcHallleHue ayauToOpuun

orpenieNieHus MOCTOssHHON Punbepra.

3. VYcranoBka JnabopaTopHas s OINpeAeNeHUs
MOTEHIIMaIa BO30OYKISHUS Ta3a.

4. YcTraHoBKa AJis OIpeeeH s JJIMHbI TpoOera 4yacTHil
B BO3/yXE€.

5. MepuTenbHbI HHCTPYMEHT.

Aynuropun i CaMOCTOSTEIbHON
paboThl: KOMIIBIOTEPHBIE KJIACCHI;
YUTaIbHbIE 3aJIbl OUOINOTEKH

[Tepconanbubie kommbioTepsl ¢ makerom MS Office, ¢
BBIXOZIOM B WHTEpPHET M C JOCTYIOM B 3JICKTPOHHYIO
HMH(POPMALIIOHHO-00Pa30BaTEIbHYIO cpeny
YHHBEPCHUTETA.
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