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1. lleap AUCUUIJIMHBI

Ilenvro

usyuenus

OUCHUUNIUHBL  SIBIISCTCS:

¢dbopmupoBanue

CCTCCTBCHHOHAYYHOT' O

MHUPOBO33PEHUS CTYJCHTa, H3y4YeHUEe (PU3MUYECKUX 3aKOHOB, TEOPHUH, METOJOB KJIACCUYECKOH U
COBPEMEHHOW (M3UKH, OBIAJCHUE OCHOBAMHM (U3UKUM B pEHICHUH NPOPECCHOHATBHBIX 33134
HCCIIEI0BATEIbCKON U MPUKIIAIHON JEATEIIbHOCTH.
B pesynbrare 0cBOCHUS JAHHOW JUCHUIUIMHBL y 00y4YaIOMIerocs JOJKHBI ObITh C(OPMHUPOBAHBI
KOMIIETEHIIMY OCHOBHOM NMpodeccuoHanbHOM 00pa3oBaTesIbHOM TporpaMMbl OakanaBpuara:
— OIIK-1 (mpumeHsTh QpyHIaMEHTATIbHBIC 3HAHHS, IOJTYYCHHBIC B 00JaCTH MaTeMaTHYECKUX U
(MJIM) eCTECTBEHHBIX HAYK, M MCIIOIb30BaTh UX B IPO(ECCHOHATIBHON ESITEILHOCTH).

®opmupyeMble KOMIIETEHIIUH,

YMCHUS, HABBIKH

HHAUKATOPLI

JOCTHIKCHUSA KOMHeTeHHHﬁ,

3HAHMSA,

Tabmuna 1 — MaauKaTopsl JOCTHXKEHHSI KOMIETEHINH, (POpMUpYEeMble TUCIUTUINHON

Kon 1 nassanue

I/IHI[I/IKaTOpI)I JOCTHIKCHUA

3unanus, ymeHus, HaBbIkH (3YB),

KOMIIETCHLIUN komnereHuuu no OIIOIT (hopMupyemMbIe TUCITUTUTHHON

OIIK-1 cnocoben | OIIK.1.1. Crporo JIOKa3bpIBacT | 3HATH:

NPUMEHSATH MaTeMaTHUECKHUE YTBEP>KACHUS, | OCHOBHBIC MOHATHUS, 3aKOHBI U METOJIBI
byHaaMeHTaIbHbIC OCHOBBIBasICh Ha (hakTax M KOHIENIUsIX | oOuiel Gpusnku;

3HaHUsL, OJYYCHHBIE B | TEOPUM B 001acCTH MaTEeMaTHYECKUX U | YMeTh:
obmacTu C€CTCCTBCHHBLIX HAYK, BBIACIIAA TJIABHBIC | - Ir'paMOTHO II0JIB30BaThCA SI3BIKOM
MaTEMAaTUYCCKUX U | CMBICJIIOBBIC ACIICKThI B (bI/I3I/IKI/I;
(MM)  eCTECTBEHHBIX | JOKa3aTelbCTBaXx. - IPUMEHSTD [TOHATHUS U 3aKOHBI (YU3HUKN
Hayk, U ucnosb3oBaTh | OIIK.1.2. Pemaer npakTuyeckue 3a1auu | B pelICHUH NPAaKTHYECKUX 3a]a4;
150, B | Ha OCHOBE (DyHIaMEHTANbHBIX 3HaHUI B | Baaaers:
npodeccuoHanbHON obnacTtu MaTeMaTHYECKUX 1 | HaBBIKAMHM HPUMEHEHHS IOHATHH W
JeSITeIbHOCTH €CTECTBEHHBIX HAYK. 3aKOHOB  (DM3HKH Opd  peIeHUH
OIIK.1.3 Pemaer mpodeccuoHanbHbie | MPOodecCHOHATbHBIX 3a7a4
3a/aud B HUCCIENOBATEIbCKOM W | UCCIEOBATENBCKOM M IPUKIAJIHON
MPUKIIAJHON JAEATENbHOCTH, HCIONb3Yys | AEATEIbHOCTH
OCHOBBI COBPEMCHHBIX MAaTCMATHYCCKUX
TEOpUil.
MecTo 1M CUUILTHHBI
JvcuunimHa BKIOYEHA B MoAydb «MareMarudyeckoe MOJAEIMpOBaHUME B 3aJayax

npodeccuonanbHon aesitenbHocTH OITOIT BO. Quctunnnna ocBanBaercs Ha 1 kypcee B 1 cemectpe.

2. O0béM W TPYAOEMKOCTh IMCHMIUIMHBI 1O BHAAM Y4YeOHBIX 3aHSTHIA.

@DopMbI IPOMEKYTOYHOM aTTECTAIUA

Tabmuna 2 — O0BeM B TPYA0EMKOCTh JUCIHUILINHBI TI0 BUJIaM YICOHBIX 3aHITHN

OO6mas Tpy10eMKOCTh M BHBI yueOHOI pabOTHI IO TUCUUIUIMHE, TPOBOAUMBIE B OOpEM 1acos no
pasHBIX opvax (dhopmam o0ydeHHUs
(0]0]0)
1 O6u1ast TPyI0EMKOCTb AUCLUIIIIMHBI 108
2 KonrakTtHas pabota 00ydaromumxcs ¢ npenojaaBareieM (1Mo BUuaaM y4eOHBIX 3aHSATHI) 36
(Bcero)
AynuTtopHas padota (Bcero): 36
B TOM YHCJIE:
JIEKIUU 18
HPaKTHYECKUE 3aHSITHUSI, CEMUHAPBI 18
Breaymuropnas pabota (Bcero):
3 CamocTosTensHas paboTa 00ydaromuxcs (BCero) 72
4 TlpomesxyTouHasl aTTecTanusi 00y4aronerocs 1 cemecTp — 3aueT




3. Y4eOHO-TeMATHYECKHU I IJIAH U COAeP:KAHNEe TUCIIUIIIUHBI

3.1. YyeOHO-TeMaTHYCCKHI IIJIAH

Tabnuua 3 - YueOHO-TeMaTHUeCKui m1aH 04HOM (JOpMBbI 00yUSHHS
E Oo6mmas TpynoemkocTh
= TPYIAOEMKOCTH 3aHATHH (4ac.) dopma TekyIero
% Pasnens! v TeMbl IUCHUIUTHHBI IO | (8ceco uac.) 0D0 KOHTPOJISI U
§ 3aHATHIM AYIHTOPHbIE 3aHATHS MPOMEKYTOYHOI
o aTTeCTalllu YCIIeBaeMOCTH
= nekm. | npakt. | CPC
Cemectp 1
1. Mexanuka
1 Kunematuka u 1uHaMuka 12 2 2 8 WHnuButyanbHbIE 3aaHUs
2 | 3akoHbI COXpaHEHHUs] B MEXaHUKE 12 2 2 8 Tect
2. Monexkynapnasa gpusuxa u mepmoouHamuKa
3 | MKT u repMoiiHaMuKa ra3os 12 2 2 8 WHauBuIyansHbIe 3a1aHus
4 | MKT u repmonnHaMuka 12 2 2 8 Tect
JKMJIKOCTEN U TBEPABIX TEJ
3. Inekmpomaznemusm
5 | DuekTpoamHaMuKa 24 4 4 16 | MapuBunyaipHBIE 3a0aHAS
6 Margetnsm 12 2 2 8 NnauBnnyansHbIe 3a1aHUS,
TECT
4. Onmuka u Keanmoeas uszuxa
7 | OnTika 12 2 2 8
8 | KBanroBas MexaHuKa 12 2 2 8 Tect
IIpomesxxyTouyHas arTecTanus - 3auer
3a4er
BCEI'O 108 18 18 72
4. Tlopsaaok  OlEHUBAHUAA  YCIHEBAEMOCTH MW  C(OPMHUPOBAHHOCTH

KOMIIETEHLUI 00y4Yalolerocss B TeKylenl U MpoMe:KyTOYHOM aTTecTauuu

Jlis TMONOXUTENbHOM OLIEHKM IO pe3ysibTaTaM OCBOEHHUS JUCHUIUIMHBI 00ydaromeMycs
HE0OXOIMMO BBINIOJIHUTH BCE YCTAaHOBJIEHHBIE BHIbI yueOHOM paboThl. OlieHKa pe3ysiabTaToB pabOThI
oOyuarorerocst B 0ayuiax (1o BuaaM) rpuBeeHa B Tadmuiie 4.

Tabnuna 4 - banabHO-peTUHIOBasI OLIEHKA Pe3yIbTaTOB yueOHOU paboThl 00yUaroIUXCsl 10 BUAAM
(BPC)

VYyebHas padora | Cymma | Busl U pe3ynbTarTsl OreHKa B aTTECTAINA Bbayer
(BUIBI) OatoB yae0HOI paboTHI
1 cemecTp
Tekymas 80 Jlexuuonusle 3auaTa |1 0a nocenieHue 1 JIEKIIHOHHOrO 3-9
yueOHas pabora B (KOHCTIEKT) 3aHATHSA
ceMecTpe (9 3ansiTHin)
(ITocemenune [Ipaktuueckue 3anatust |1 6aJuI - mocenieHne 1 NpakTUYecKoro 9-18
3aHATUH 110 (peweHus 3a1aHMIA) 3aHSATUS U BBINOJIHEHUE PaboThl Ha 51-
pacrucanuio u (9 3ansTHiA) 100%
BBITIOJIHEHHE 2 panna - mocemieHue 1 3aHATHS,
3aJaHNN ) CaMOCTOSITETIbHOCTD B BHITIOJTHEHUH
pabOThI U CYLIECTBEHHBIH BKJIaJ Ha
3aHATHH B pabOTy BCEH IPYIIIbI
Tecr 7 6an10B (IIOPOTrOBOE 3HAYCHUE) 14— 48
(2 paboTb1) 24 6aJu10B (MaKCHMaJIbHOE 3HAUCHHE)
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NHnuBuyansHbIE 3a 3aaHusA HA OJJHOM 3aHATHH: 15-25
3aaHus 3 6aJ10B (TIOPOTOBOE 3HAUCHHE)
(5 3ansTHIA) 5 6a10B (MakCHMabHOE 3HAYCHIE)
HToro nmo Tekyuieii pabore B cemecTpe 41-100
[IpomesxyTouHast 20  |YcTHBI# ompoc 1o 5 6an10B (MOPOroBoe 3HAYCHHUE) 5-10
aTTeCTaITs BOITPOCAM 3a4eTa 10 6aanoB (MakCHMaTLHOE 3HAUCHHE)
(3auer) Pemrenue 3aganus 5 6a/10B (IIOPOTrOBOE 3HAYEHHE) 5-10
3ayeTa 10 6an10B (MakcMMaTbHOE 3HAYCHHUE)
HToro mo mpomMe:KyTo4YHOIi aTTecTAalUN (324eTY) 10-20
OamioB

CymmapHas oneHka no gucuuminne: CymMmma 0ajuioB TEKyIeH U MpoMexKyTouHou arrectanuu 51 — 100
0aJoB.

B npomexyTouHOH aTTecTaliy OLleHKa BBICTABISIETCS B BeIOMOCTh B 100-0aibHON 1IKane u
B OYKBEHHOM SKBHBajieHTe (Tabmma 5)
Tabmuna 5 — Coornecenne 100-0ammpHON MKambl 1 OYyKBEHHOTO SKBHBAJICHTA OLIEHKU

YpoBHu IK3amen 3auem

Cymma HabpanHvlx OCBOCHUSA Oyenka byxkeennwiii bykeennuiii

bannos JTVICIATUTMHBL U 9IKBUBATIEHMN 9KEUBANEHM

KOMIIETEHIINH

86 - 100 [TponBuHYTHII 5 OTIIUIHO

66 - 85 [loBbI11IeHHBIN 4 XOpOIIO 3auTeHo

51-65 [Toporoserii 3 YJIOBJIETBOPUTEIHHO

0-50 [TepBorit 2 HEYJIOBJIETBOPUTEIHHO He 3aureno

5 MarepuajbHO-TeXHHYECKOE, MNPOrPAMMHOE U Y4eOHO-MeTOIau4YecKoe
o0ecneveHnne JUCHUILINHBI.

5.1. YueOHas aurepatypa

OcHoBHas1 yueOHasi IUTEpPaTypa

1. Caennes, U.B. Kypc ¢usuku (B 3 1T1.). Tom 1. Mexanuka. MonexymsipHas ¢pusuka, Tom 2.
OnektpuyectBo. Konebanuss u BosHbl. BomHoBast omtuka, Tom 3. KBanToBas onTuka. ATOMHas
¢uzuka. dusuka TBepAoro Tesna. OuU3mMka aTOMHOTO sipa M 3JEMEHTAPHBIX YacTHUL] [DJIEKTPOHHBII
pecypc] : yue6Hoe nocobue / U.B. CaBenbeB. — DnexTpoH. naH. — Cankr-IlerepOypr : Jlans, 2018.
356 C. Pexum J0CTyna: https://e.lanbook.com/book/106894.,
https://e.lanbook.com/book/117715., https://e.lanbook.com/book/117716 — 3aru. ¢ ’xpaHa.

2. HuxepoB, B.A. ®usnuka. CoBpeMeHHBIN Kypc [DNeKTpoHHBIA pecypc]| : yueOHuK / B.A.
HukepoB. — DnexTpoHHbIe TeKCTOBbIE JaHHBIE. — Mocksa : JlamkoB u K, 2012. — 452 c. — Pexum
nocryma: http://znanium.com/bookread?2.php?book=415038 — 3aru. ¢ skpaHa.

JlonoiHUTEILHASA JIUTEPATYypa

1. CaBenweB, 11.B. CO0pHHMK BOMPOCOB U 3amad 1Mo o0mei ¢pusnke [DneKTpoHHBIA pecypc] :
yuebnoe nocobue / .B. CaBenbeB. — DnektpoH. naH. — Cankr-IlerepOypr : Jlanb, 2018. — 292 c.
— Pexum noctyna: https://e.lanbook.com/book/103195. — 3ari1. ¢ 3kpaHa.

2. Uponos, N.E. 3agaun mo obmieit pusuke [DnekTpoHHBIN pecypc] : yueoHoe mocooue / N.E.
HponoB. — DnekrpoH. nan. — Mocksa : U3narensctBo "Jlabopatopus 3nanuit", 2017. — 434 c. —
Pexum noctyna: https://e.lanbook.com/book/94101. — 3ar. ¢ skpaHa.
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5.2 MaTepuajibHO-TeXHUYECKOe U MPOrPaMMHOe o0ecrnedeHne I CHUILTUHBI.

VYyeOHble 3aHATHS MO JUCHUIUIMHE MPOBOAATCS B yueOHbIX aynutopusx KITIM ®T'BOY BO

«KemI'V»:

404 YyeOHast ayTUTOPHs AJIS IPOBEICHNUS:

- 3aHATUH JEKIUOHHOTO THIIA;

- TPYIIIOBBIX ¥ HHIUBHYaIbHBIX KOHCYJIbTALNI;

- TEKYILET0 KOHTPOJISI U IPOMEXXYTOYHOH aTTeCTalHH.
Crnenuanu3upoBanHas (yue0Hasi) MeOesIb: JOCKa MeoBasi, kadeapa, CTOIBI, CTYJIbI.
O0opynoBaHme: nepeHocHoe - HOYTOYK, 3KpaH, MPOCKTOP.
Hcnons3yemoe nporpammuoe odecriedenne: MSWindows (MicrosoftlmaginePremium 3 year no
cyonmunensnonHomy goroopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 1.), LibreOffice
(cBobomuO pacmpoctpansemoe [10), SAunexc.bpaysep (oTeduecTBeHHOE CBOOOIHO pacIpoCTpaHsIeMoe
I10).
HNuTepHer ¢ o6ecneyennem nocryna 8 JUOC.

Y4eOHbIil  KOpITyC
Ned.

654079,
KemepoBckas
00/1aCTh, I.
Hosoky3neuk, mp-

KT MeTamnypros, A.
19

502 KomnbroTepHblii KJjacc.
VYuebHnas aynuropus (MyIbTUMEIUHHAS) UIS TIPOBEACHHUS:

- 3aHATUH JTEKIMOHHOTO THIIA;

- 3aHATUI CEMHHAPCKOTO (PaKTHIECKOTO) THUIIA;

- 3aHATHI 7a00PaTOPHOTO TUIIA;

- TPYIIIOBBIX ¥ HHIUBH/YAIbHBIX KOHCYJIbTALNI;

- CAMOCTOSTENLHOM PaboThI;

- TEKYILEr0 KOHTPOJISl U IPOMEKYTOYHOH aTTeCTalHH.
CrnenuanusupoBanHas (yueOHasi) Me0esib: JOCKa MENOBasl, CTOJIBI KOMITBIOTEPHBIE, CTYJIbSI.
OOopynoBaHue JUIsl Mpe3eHTANUM Y4eOHOT0 MaTepHaia. CmayuoHapHoe - KOMIIBIOTEp, JKpaH,
MIPOEKTOP, HAYIIHHUKH.
JlaGopaTopHoe 060pyA0BaHHe: CTAITNOHAPHOE — KOMIIBIOTEPHI st oOydaromuxcs (16 mt.).
Hcnoanzyemoe nmporpammuoe odecmedenue: MSWindows (MicrosoftlmaginePremium 3 year mo
cyonmunensuonHoMy goroopy Ne 1212/KMP ot 12.12.2018 1. mo 12.12.2021 r.), LibreOffice
(cBoOomHO pacmnpoctpansiemoe [10), Firefox 14 (cBob6oaHo pacnpoctpansemoe [10), SAuaexc.bpayzep
(oTeuecTBeHHOE cBO0OOTHO pacrpocTpaHsieMoe I10), MicrosoftVisualStudio
(MicrosoftimaginePremium 3 year mo cy6nunensunonaomy norosopy Ne 1212/KMPot 12.12.2018 r.
1o 12.12.2021 r.), Cpena cratuctrueckux Berauciennit Rv.4.0.2 (ceo6oaHo pacnpoctpansemoe [10).
HuTepHer ¢ o0ecneyennem pocryna 8 JUOC.

VY4eOHbIil  KOpITyC
Ned.

654079,
Kemeposckas
00J1aCTh, T.
HoBoky3neuk, mp-

KT MeTtaninypros, I.
19

5.3 CoBpemeHnHble npodeccuoHAIbHBIE 0a3bl TaHHBIX 1 MH(OPMALMOHHbIE

CIIPABOYHbLIC CUCTEMBI.

Hepeuens CIIB/l u UCC no qpucuunimae
1. Actpodusuueckuii nopran AFPortal.ru — http://www.afportal.ru/ .

2.

PHYS-PORTAL.RU — ®usnueckuii nHGpOpMaMoHHBIN mopTai. - http://phys-portal.ru/

6. Unble cBegenust u (Win) MaTepualibl

6.1. [IpumepHbIe TeMbl MMCbMEHHBIX Y4eOHBIX PadoT

HuauBuayanbHbIe 3a]aHUA 110 TEMaM NMPAKTHYECKHUX 3aHATHH (00pa3en):

1 cemecTp
No HaumenoBanue
i paznena, TeMbI CopaeprxkaHue 3a1aHus
JACHUTUIMHEI
1 Kunemamuxa u ounamuxa
11 Mexanuueckoe 1. MarepuanpHas TOYKa ABMXKETCS IO OKPYKHOCTH PauycoM 2 M COTJIACHO
JIBIDKCHHC ypaBHeHUIO S = At + Btg, rne A = 8 m/c; B =-0,2 m/c>. Haiiure CKOPOCTb,

npeHeopeys.

TaHreHIHANTbHOE, HOPMAJIbHOE M MOJTHOE YCKOPEHHUSI B MOMEHT BpeMeHH 3 c.

2. [lyns mymena ¢ HavanpHOH ckopocThio 200 M/c o yriiom 60° K TOPU3OHTY.
Omnpenennure MakCUMaJbHYIO BBICOTY MOABEMA, NAIBHOCTH IMOJIETa M PAIHyC
KPHUBU3HBI TPAEKTOPUH ITyJIH B €€ HauBbICIIEH Touke. COMPOTHBICHHUEM BO3IyXa



http://www.afportal.ru/
http://phys-portal.ru/

HaumenoBanue

J\jg pasznena, TeMbl CopneprxaHue 3a1aHus
i JUCTIATIITAHBI
1.2 YpaBHenne 1. Ilog neiictBuem mnocrosHHOM cunbl 10 H Tego aBwKeTcss Tak, dYTO
OPSIMOJTUHEHHOTO 3aBUCUMOCTH MPOHIECHHOTO TEJIOM MYTH OT BPEMEHHU JIaeTCs YpaBHEHHEM S =
JBUKEHUS A+Bt+Ct’. Haiitn Mmaccy Tema, eciu nocrosuHas C = 1 w/c. Onpenenuts
XapakTep JBI)KEHUS Tejla Mo ISUCTBUEM 3TOMN CHUJIBI.
2. HeGonbioMy Telry cOOOIIAIOT HAYAIBHBIH UMIYJIBC, B PE3yIbTATE YETrO0 OHO
HAaYWHAET ABHUTaTbCs MOCTYNAaTelNbHO, HO 0O€3 TpeHWs, BBEPX IO HAKJIOHHOU
IDIOCKOCTH €O CKOpOCThIO 3 M/c. [ImockocTs 006pasyeT ¢ ropu3oHTOM yroia 20°.
CKOJIBKO BPEMEHH TeJI0 OyJIET JBUTaThCsl BBEPX JI0 OCTAHOBKHU?
13 Bropoii 3akoH 1. K oboxy omgHopomHoro nucka paamycom 0,2 M MpHIIOXKEHA MOCTOSHHAS

Hrrorona nis
BpAIllaTEeIbHOTO U
K0J1e0aTEILHOTO
JBIDKEHUS

kacatenbHas cwia 98,1 H. Ilpu BpameHun Ha IUCK JEHCTBYeT MOMEHT CHII
tperns 4,9 H-m. Jluck Bparmaercs ¢ HOCTOSTHHBIM YTIIOBBIM yckoperneM 100 ¢’
Haiinure maccy nucka.

2. K motonky TpaMBaifHOTO BaroHa Io/IBEIeH Ha HUTH IapyuK. BaroH, qBUrasco
PaBHOMEPHO, Ha4yaj TOPMO3UTHCSA M €r0 CKOPOCTh U3MEHMIIACh 3a BpeMs 3 C OT
18 xm/u 1o 6 km/d. Ha kakoi yrom OTKIIOHHTCS TPHU 3TOM HHUTHh C HIAPUKOM
yepe3 1 ¢ mocie Hayana TopMokeHUsi? JBIKEHHE MPH TOPMOXKEHUHM CUUTATh
paBHONIEPEMEHHBIM.

2. Mosaekyasipaas (pu3NKa U TEPMOTHHAMHUKA
1 MKT u mepmoounamuka 2a3oe
1.1 OCHOBHBIC 1. bamton emkocthio 50 71 3anoaHEeH KUCIopoaoM. TemnepaTypa kuciopoaa 300
ypaBHeHust MKT K. Korga vacte xucnmopoaa u3pacxoJoBalH, AaBleHHE B OaJTIOHE MOHHU3HIOCH
ra3zoB Ha 200 xIla. Omnpenmenauts Maccy HU3pacxoloBaHHOro kuciuopona. Ilpouecc
CUHATATh U30TEPMHUUECKUM.
2. bamton BMectumocThio 10 J1 COAEpKHUT BOAOpoA Maccoi 1 r. Ompenenure
CPEIHIO0 JIINHY CBOOOIHOTO Mpo0era MOJIeKyII.
1.2 3aKoHBI 1. Ilpu M30TEPMUYECKOM DACIIMPEHUH OAHOTO MOJISI KUCIIOPOJa, WMEBILETO
TEPMOJAMHAMUKHU temnepatypy 300 K, ra3z nmornotun temory 2 k/[x. Bo ckonbko pa3 yBennuuics
o0beM raza?
2. T'a3 coBepmaer mmkn Kapro. Pabora m3oTepMuyeckoro pacmmvpeHus rasza 5
k. Onpenenure paboTy M30TEPMUYECKOro CxkaTHs, ecinu tepmudeckuid KI1J|
nukia 0,2.
1 Inekmpoounamuxka
11 HanpsixenHnocts u 1. HampspbkeHHOCTH OJHOPOJHOTO DAIIEKTPUYECKOTO Toiisi paBHa 120 B/m.
MOTEHIHA OnpenenuTs pa3HOCTh MOTEHUUANIOB MEXAY 3TOM TOYKOM WU IpYroi, nexaiein
JJIEKTPUUECKOTO Ha TOM )K€ CHJIOBOM JIMHUU U OTCTOSAIIEH OT NMEpPBOM Ha PacCTOSHUM 1 MM.
OoJIs 2. DnextpoH ¢ sHeprueit 400 3B (B 66CKOHEYHOCTH) ABMKETCS BAOJH CHIIOBOM
JIMHUY TI0 HANpaBJICHHUIO K TMOBEPXHOCTH METAIUTMYECKOW 3apsKEHHON CQepsl
pamuycom 0,1 ™. OmnpenenuTs MUHUMAIBHOE pPACCTOSHHE, HA KOTOpOE
IPHOJTH3HTCS YTEKTPOH K MOBEPXHOCTH chepsl, ecitu 3apsix ee papeH —10° Kir.
1.2 Kongencaropsl 1. IInockuii KOHAEHCATOp COCTOUT W3 JBYX IUIACTHH, Pa3[AeNICHHBIX CTEKJIOM
(e=7). Kakoe naBieHne npou3BOAAT IJIACTHHBI Ha CTEKJIO Mepes MpoOdoeM, eciu
HaIPSDKEHHOCTh 3JISKTPUYECKOTO MoJIs niepe npodoeM paBua 30 MB/M?
2. Jla xonmeHcaTopa eMKOCThI0 3 MKD u 6 MK®D coequHEHBI MEXIy COOOH
napajjiensHO U nojcoenuHensl Kk O0arapee ¢ 3/IC pasnoit 120 B. Onpexnenuts
3apsj] KaKJI0r0 KOHASHCATOpa U Pa3sHOCTh MOTEHIIMAJIOB MEXTy OOKIIaJKaMu.
13 3aK0HBI 1. BAC 6barapen 80 B, BHyTpennee compotusieHue 5 Om. BremHsas menb
[TOCTOSTHHOT'O TOKa notpebisger MomHocTh 100 BT. Onpenenuts cuily TOKa B LIETIH, HampsbKEHHE,
[10/1 KOTOPBIM HaXOJWTCS BHELIHSASA 1IE€TIb, €€ COPOTHUBIICHHE.
2. B anekTponuTHyeckol BaHHE depe3 pacTBop mporen 3apsa 193 kK. [pu
9TOM Ha KaToA€ BBIICHAWICA METall KOJMWYECTBOM BellecTBa | MOJIb.
OnpenennuTts BJIGHTHOCTh METAIIIA.
2 Maznemusm
2.1 HeiictBue 1. Ilo AByM [IMHHBIM MapajuIeIbHBIM TMPOBOAHUKAM TEKYT B OJMHAKOBBIX
MarHUTHOTO IOJISl HA | HANPaBJICHUSIX TOKH, mpudeM |, = 2 |,. Paccrosnue mexxay aHumu paBao 10 cm.
3apsAasl U OnpenenuTe NOJ0XKEHNE TOUEK, B KOTOPBIX BEKTOP MHIYKIIUH MAarHUTHOTO MO

IIPOBOJTHUKH C

paBeH HYIIO.




No HanmenoBanue
i pasnena, TeMbl ConeprxaHue 3aJaHust
JUCTIATIITAHBI
TOKOM 2. TlporoH BieTen B OJHOPONHOE MAarHUTHOE Imoje moj yrioMmM 30° k
HaIpaBJICHUIO TIOJS W JBIDKETCS IO CHOUpaI, paauyc Kotopod 1,5 cm.
Munyxuusa marautHoro noist 0,1 Tn. HaillTu KHHETHYECKYI0 SHEPTHIO IPOTOHA.
2.2 SIBnenmne 1. Conenonp comepxut 800 ButkoB. Ilpu cuie Toka 1 A MarHuTHBIN TOTOK 0, 1
aMeKTpoMarHuTHoit | MBO. OmpenenuTs dSHEPrHI0 MAarHUTHOTO TIONS COJEHOWAA, CEepPACYHUK
WHAYKIAA BBITIOJTHEH M3 HEMarHWTHOIO MaTepuayia, a MarHUTHOE IOJIE BO BCEM 00BbeMe
OJTHOPOZHO.
2. KonebarenbHbIi KOHTYp COJEPXHT KOHIeHcaTtopa eMkocTbio 80 md u
KaTylmky WHAYKTUBHOCTBIO 0,5 MI'H. OnpenenuTh MakCUMalbHYH CHIYy TOKa
oOkaskax koHaeHcatopa pasHa 300 B. ConpoTuBieHneM KOHTypa IpeHeOpeyb.
3ajaHus TeCTa MO0 TEMaM NMPAKTUHYECKUX 3aHATHI (0Opa3en):
1 cemecTp
1 ] MexaHuka

1. HaiiguTte cpeiHIO INIOTHOCTH IJIAHETHI, Y KOTOPOH Ha SKBAaTOPE MPYKWHHBIE BEChI TOKAa3bIBAIOT BEC Tella Ha
10% menbnii, yem Ha nosroce. CyTKU Ha IUIAaHETE COCTABISAIOT 24 4.

2. Tlocne BBICTpeNa NanbHOCTh MOJIeTa CHapsia B 2 pa3a 0oJbllie MaKCUMaIbHOH BBICOTHL. VIMIynbe cHapsiia B
HavainpHOW Touke Tpaekropuu 1000 kr-m/c. Ompenenure MMITYJbC CHapsia B BBICHICH TOYKE TPACKTOPHHU.
ComnpoTHBIEHHEM BO31lyXa IpeHeOpeyb.

2 | MKT u TepMoauHAMHUKA ra30B, >KUAKOCTE U TBEPIAbIX TeJ

1. Onpexpenurte TUIOTHOCTH CMECH Ta30B, cojepkailield Bomopon 4 TrpaMMa W Kuciopon 32 rpamma mnpu
temneparype 7 °C u nasrennu 10° ITa.

2. B xomonuipHHKE 3a CYTKH M3 BOJBI Maccoil 2 Kr, B3sATON mpu Temmepatype 293 K, oOpasyercs nem mpu
temreparype 271 K. Hackompko Harpeercst Bo3ayX B KomHare oOobemom 30 M 3a BpemMsi 4 4 paboTHI
XOJIOMWIbHUKA? YIelabHas TEIUIOEMKOCTh Bo3ayxa mpu mnoctosHHoM o0beme 700 [Dx/(kr-K). Cuutath
XOJIOMWIBHUK UACAILHOU TEIUIOBOU MAIIUHOM.

3 | JIEKTPOMATrHETH3M

1. YyacTok menu COCTOUT UX TPEX MOCIEI0BATENbHO COSMHEHHBIX PE3UCTOPOB ¢ conpoTusiaeHusaMu 10 Om, 20
Om u 30 Om. KakuM JOMKHO OBITH COMPOTHBICHHE YETBEPTOrO PE3UCTOpa, JOOABICHHOTO B 3TOT YYacTOK
MOCJIEI0BAaTENIFHO K IIEPBBIM TPEM, YTOOBI CYMMAapHOE BbIJICIIEHUE TEIJIOTH! YBEIHYHIIOCH B 2 pa3a?

2. JIBe yacTHIlbl, IMEIOIINE OTHOMICHHUE 3apsi0B 1/4 u OTHOIICHHE Macce 2, BIETENU B OAHOPOIHOC MarHUTHOE
MoJie MEPNEeHANKYISIPHO €ro JHMHUAM HHAYKIMH W JBWXKYTCS MO OKpyXHOCTAM. OmnpenenuTe OTHOLICHHE
paaAnyCcOB TPAEKTOPUN YAaCTHI], €CIIM OTHOIIEHHE MX CKOpocTeH 2.

4 OnTHka 1 KBAHTOBAasl MeXaHUKA

1. PaccrosiHue oT coGuparoleii JTMH3bI 10 H300paskeHns npeaMeTa B 3 pasa Oouiblie ee POKyCHOrO PacCTOSHHS.
YeMy paBHO OTHOIIIEHHE BHICOTHI M300paKEHUS K BBICOTE TpeaMeTa?

2. IIpu mepexozme aroma BOJIOPOZA M3 BTOPOTO M TPETHEro BO30YXKAEHHOIO COCTOSIHUSI B OCHOBHOE IEpBOE
n3Iy4aroTcs GOTOHbI, cooTBeTcTBYIouMe JmrHaMm BoiH 0,120 mxm u 0,102 mMxm. Onpenenute AAMHY BOJHEBI
U3J1y4€HHsl aTOMa BOJOPOA IPU NIEPEXOJE €ro U3 TPEThero Bo30YkKAEHHOIO COCTOSIHUS BO BTOPOE.

6.2. IlpuMepHbIe BONPOCHI M 3aaHus / 3a1a4M JIsl IPOMEKYTOYHOH aTTecTAlluN

1 cemecTp
Tabnuma 6 - [IpumepHbIe TeOpEeTHYECKHE BONPOCH! M TPAKTUYECKHUE 3aa4H K 3a4eTy

Pa3znesnsl u Tembl IIpumepHbIe TEOpETHYECKUE IIpuMepHBIE TpaKTUYECKUE 3a1a41
BOMPOCHI

1. Kimaccuyueckast MexaHuKa

1.1 Kunemaruka 1. Kunemarnueckue 1. CBoboaHO nanatomiee 6e3 HauaTbHON
XapaKTepPUCTUKH: CKOPOCTH TEJIO B TIOCJIETHIOI0 CEKYHY
TPaeKTOPHS, ITyTh, najzeHus mporwio 2/3 csoero mytu S. Kakoi
IepeMelIeHue, CKOpOCTb, MyTh MIPOHAET TENO?
YCKOpEHHE. 2. JIuneliHasi CKOPOCTh TOYEK OKPYIKHOCTH
2. JIBMKeHre MaTepHaIbHON | BpAIIAOIIErocs AUCKa paBHA Vi=3M/C, a
TOYKH IO OKPY>KHOCTH. TOYEK, HaXOAAIIMXCs Ha pacctosuuu 1=10
CBsi3bp MEXK/Ty TMHEHHBIMH U | CM OJIMKE K OCH BpalleHus, V,=2 M/C.
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[IpumepHbIe TEOPETHUECKHE

[IpumepHBIe TpaKTHYECKUE 3a/1aUH

BOIPOCHI
YTIOBBIMHU CKOJIbKO 000POTOB JIENaeT TUCK B MUHYTY?
XapaKTePUCTUKAMH.

1.2. IunamMuka 1. IBmKeHuE TIpY HAJTHIHH 1. Ha ropu3oHTaIBHOMN JTOCKE JIEXKHT TPY3.

TPEHUSL.
2. Vrpyrue CHibl: BUIIbI
ynpyrux nedopMariiii, 3aKoH
I'yka.

Kakoe yckopeHue B rOpU30HTaIbHOM
HAIpaBJIEHUH CIETYeT COOOIIHUTH JTOCKE,
YTOOBI TPY3 COCKOJIB3HYII C Hee?
Koaddumument tperns mexay 10ckoit u
rpy3om k=0,2.

2. CraspHast IPOBOJIOKA BEIICP)KUBACT IPY3
¢ maccoii 10 450 kr. C kakuM HanOOJIBIINM
YCKOPEHHUEM MOKHO HIOJHUMATH TPY3
mM=400 Kr, 1ToABEIIEHHBIA Ha 3TOM
IIPOBOJIOKE, YTOOBI OHA HEe 000pBaIach?

1.3. 3akoHbI cOXpaHEeHHS B
MEXaHUKe

1. Cuna v umnynbc. 3aKOH
COXpaHeHI/IH I/IMHYJII)C&.
2. Pabora cuisl 1 MOIIIHOCTB.

1. [MTaparonuii BEpTUKAILHO MIAPUK MACCOU
m=200 r yaapuics 00 moJ CO CKOPOCTHIO
v=5 m/c 1 moanpeIrHy Ha BeicOTy h=46
cM. UeMy paBHO u3MeHeHHUe dp KommuecTBa
JIBIDKCHUSA LIapHKa Tpu yaape?

2. Kakyto paboTy coBepuIniI MaibuuK,
CTOSIINN HA TTIaJIKOM JIbJy, COOOIINB
CaHKaM HaydalbHYI0 CKOPOCTh Vi=4 M/c
OTHOCHUTEITLHO JIbJIa, €CITH Macca CAHOK M=
4 xr, a Macca MajgbpumnKa m,=20 Kr?
TpenueM o Jes Moa03beB CAHOK M HOT
MaJIbYHKa MOYKHO IPEeHEOpEYb.

2. MonekynsipHas (pHU3HKa M TEPMOJTUHAMHKA

2.1. MKT u TepmoauHamMuKa
ra3oB

1. UneanbHEblil ras.
YpaBHEHUE COCTOSTHUA
naeanbHoro raza. OCHOBHbBIE
ra3oBbI€ 3aKOHBI.

2. TepmoarHaMHu4IecKue
cucreMbl. BHyTpeHHss
SHeprus cucreMbl. PaboTa n
TeruioTa. TermmoeMKocTh
ra3os.

1. Ompenenure TeMiepaTypy rasa, €Ciiu
CpCaHASA KUHETUYCCKAsd SHECPI U
MOCTYNATCIBbHOI'O ABMKCHHS €TI0 MOJICKYJI
pasHa 2,07-10 %" JIx.

2. Coepmas nuki Kapno, ra3 otnan
OXJIAJUTEINIO 2/3 TETUIOThI, TOY4YEeHHOH OT
Harpesaressi. Onpenenure TeMIepaTypy
OXJIAZIUTEJISA, €CIIM TeMIIEpaTypa
Harpesatens 1,=245 K.

2.2. MKT u tepmouHaMuka
KHUIKOCTEH U TBEPIBIX TeJ

1. Ctpoenue u cBoiicTBa
sxkuakocteil. IloBepxHOCTHOE
HaTsKEHHE.

2. Kitaccudukanus mo tumy
KPUCTATMYECKUX CTPYKTYP
U THUITy CBSI3EH.

1. Ha ckoipKO paBHOBECHOE J1aBJIICHUE [
BO3/lyXa BHYTPH MBUIBHOTO My3bIPS
0osbIe aTMOC(EPHOTO JaBICHHUS, €CIH
JTaMeTp my3bipst d=5 Mm?

2. Haiinure mioTHOCTD p KpUCTaljla HEOHA
(mpu 20 K), eciii u3BECTHO, YTO €ro
pelIeTKa rpaHeleHTPUPOBaHHAs
KyOmdeckoit cuaronuu. [locTostHHAS
pENIeTKH TIPU TOMU Ke TeMIepaType paBHa
0,452 am.

3. DJIeKTpOMarHeTH3M

3.1. DnekTpomMarHeTu3M

1. IMorenmman
ANEKTPOCTATUIECKOTO TIOJIS.
CBsi3b MEXKIY
HaIPSDKEHHOCTBIO U
MMOTEHIIHATIOM
ANEKTPOCTATUICCKOTO TIOJISI.
2. PaGoTa 1 MOIIHOCTE
IIOCTOSIHHOTO
ANEKTPUIECKOTO TOKA. 3aKOH
Jxoyns—Jlenua.

1. Bo ckoibKo pa3 OyayT OTINYaTbCs CHITBI
B3aMMOJICHCTBUS IBYX TOUCUHBIX 3aps/IOB,
€CJIi OHM OYAyT HaXOIUTHCA B BOJC WIH
BO3/lyX€ Ha PaCCTOSIHUM I =5 ¢M Jpyr Ha
npyra?

2. Haiitu konmuecTBO TeoTsl Q,
BBIJIETISIONICHCS B €IMHUITY BPEMEHH B
eINHNIIE 00BeMa MEIHOTO IPOBOJA IPU
TUIOTHOCTH TOKa j =300 KA/M>
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[IpumepHBIe TpaKTHYECKUE 3a/1aUH

3.3. Maruerusm

1. JleiicTBuE 2NEKTPHUYECKUX
1 MarHUTHBIX IOJIEH Ha
JBUKYIIHMECS 3apsifibl.

2. DneKTpoMarHuTHas
nHAyKnuA. 3akoH JleHma.

1. KonnieHcaTop 1 KaTyIIka COSTUHECHBI
rmocineaoBaTeNlbHO. UHAYKTHBHOCTD
karymku paBHa L =0,01 I'n. [1pu kakoii
emkocT C KOHJICHCATOpa TOK YaCTOTOH V
=1 x['m Oyner MakCHMaNbHBIM?

2. B 07IHOpOJTHOM MarHUTHOM TIOJIE C
unaykuuei B =0,1 Tn gpmwkercs
npoBogauk mruHoi | =10 cm. CrkopocTs
IBIDKCHUS TTPOBOIHUKA V =15 M/c 1
HarpaBjeHa NEePIECHIUKYISIPHO K
MarHuTHoMmy nosto. Haiinure
WHAYIMpOoBaHHYIO B ipoBoaHuke D/IC.

4. OnTrKa M KBaHTOBasl (hU3HMKA

4.1. Onruka

1. [Mpuanun [oiirenca-
O®penens. 30Hp1 OpeHens.
Hudpakumus Openens.

2. DNeKTpOHHAS Teopus
JCTIEPCUH.

1. Ha nudpakunonHyto penerky,
UMEIOIIYI0 Tieproa d=4 MKM, HOpMaJIbHO
1asiaeT MOHOXPOMATHYECKas BOJIHA.
OneHUTh JUIMHY BOJHEI A, €CJIH YTOJI
MEX]Y CIIEKTPaMH BTOPOTO U TPETHETO
nopsinkoB 0.=2°30". YTl OTKJIOHSHUS
CUUTATh MAJIBIMU.

2. IlpenMeT HaXOIUTCS HAa PACCTOSHUM
d;=6,1 MM OT 00BEKTHBa MUKPOCKOIIA.
I'maBHOE poKycHOE paccTOsIHUE OKYIIspa
F,=1,25 cm. Ompenenuts TIaBHOE
(oxycHoOe paccTosiHIe 00BeKTHBa F1, ecim
MHKpOCKoII aeT yBennuenue k=1200 pas.

4.2. KBaHnToBas MEXaHUKa

1. PagnoakTHBHOCTE. 3aKOH
PaZIMOAKTUBHOTO pacmaja.
2. laBnenue cBera. D¢ dekt
Komnrona.

1. M3 xa)/10ro MUJUTHOHA aTOMOB
PaIMOaKTUBHOTO U30TOMA KaX YO
cekyHay pacnagaetcs 200 aToMOB.
Onpenenure nepuo noiypacnana 7’
M30TOIIa.

2. Haiit 9acTOTy CBETa, BRIPHIBAOIIIETO C
MOBEPXHOCTH METAaJIIa 3JIEKTPOHBHI,
TTOJTHOCTHIO 33JIePIKUBAIOIIHECS 00pPaTHBIM
noteHuanoM B 3 B. @otoaddext y aToro
MeTaJlla HAYMHAETCS TIPU YacToTe
najaomero ceera B 6-10™ ¢ . Haiiyure
paboTy BEIX0/1a DIIEKTPOHA U3 3TOTO
MeTaJua.

Komnerennun

OIIK-1 cnocoben mnpumensaTs | 3aganue 1

yHnamenranbHbIe 3HaHud, | B oqHOpOIHOM MarHUTHOM Toie ¢ uHayknuen B = 0,2 T HaunHaeT

MOJTy4YeHHBIE B 001aCTh | npyrarecs BEPTHKAIBHO B

MaTeMaTHIecknx W (WIM) | bacn0505Ke HHBI MeTATTHIECKHTIT ® @
TECTBEHHBIX HayK " .

cerectBe Y cTepkeHb AnuHol L = 20 cm

UCIIOJIb30BaTh ux B . o

. MEePIEHIUKYISIPHO BEKTOPY MarHUTHOU
npodeccuoHaIbHON K @ @
eATETBHOCTH uHaykuuu. Koopaunara crepxss

M3MEHSIETCS 110 3aKOHY X = 5 — 3t + 2t%,

1. C xakoit cKOpOoCTbIO OyJIeT ABUraThCsl CTEPKEHDb Yepe3 5 ¢ OT

Hayajia IBUKCHUA?

2. C Kakoro MOMEHTa BPEMEHH CTEP>KEHb JIBUKETCS PABHOYCKOPEHO?

3. B xakoMm HamnpaBneHuu AeicTByeT criia JlopeHia Ha
MOJIOKUTCIIBHBIC 3apsAAbl B CTep)KHe?

1) BBepX,
2) BHMU3,
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3) No HanpaBJICHUIO IBUKEHUS CTEPIKHA,
4) NpOTUB HAaPABJICHUS ABM)KEHUS CTEPIKHS.

4. B kakoM HampaBJICHUM JICUCTBYET cujla AMIIEepa Ha CTEPKEHb?
1) BBEpX,

2) BHU3,

3) 10 HaIIpaBJIEHUIO IBUKEHUS CTEPKHSI,

4) mpOTUB HANPaBJICHUS ABM)KEHUS CTEPKHSI.

5. Kakas pa3HOCTb ITOTEHIIMAJIOB BO3HUKHET MEKy KOHIIAMHU
CTEPKHS Yepe3 5 ¢ OT Hayasa JABUKCHUS ]

3ananue 2

1o mapasnienbHbIM FTOPU30HTAIBHO b M e
pacnosoKeHHbIM MTPOBOJHUKaM DC A [E) u ad,
HaXOJAALIMMCS B MATHUTHOM TI0JIE g
unnykuuen B = 0,4 T,

NepeMeIlaroT MPOBOAIUI

crepskeHb MN, koTopsIit @ N d
HaXO/UTCS B KOHTAKTe C MPOBOJAHUKAMHU (CM. pUCYHOK). PaccrosiHue
Mmesxay npoBogHukaMu | =20 cm. CieBa IpOBOJIHUKY 3aMKHYTHI
pesucropom conpotusieHreM R =2 Om. ConpoTuBIIeHHE CTEPKHS U
MIPOBOJIHUKOB MPEHEOPEKMMO Majo. [Ipu IBHKEHNUN CTEPKHS Yepes3
pesuctop R npotekaer Tok | =40 MA. Cuutars, 4to BekTop B
MIEPIEHIUKYJIIPEH TUIOCKOCTH PUCYHKA.

—>
18
—

1. Kakasa O/IC unnykuuu (B MB) Bo3HUKaeT B cTepxkHe?

2. B xakom HampaBJieHUH AeicTByeT cuia JlopeHua Ha
MIOJIOKUTEIIBbHBIE 3apsi/ibl B CTEpKHE?

1) or Mk N,

2) ot Nk M,

3) Mo HanpaBJIEHUIO IBUKEHUS CTEPIKHA,

4) NpoTUB HAaNPaBJICHUS ABMXKEHUS CTEPKHSI.

3. B kakoMm HampaBiieHUU AEHCTBYET cuiia AMIiepa Ha CTep)KeHb?
I)orMk N,

2) or Nk M,

3) 10 HAIPaBJICHUIO JBUYKEHUS CTEPIKHS,

4) MpOTHB HANIPABIICHUS ABM)KEHUS CTEPIKHSI.

4. Kakas cuiia Amnepa (B MH) neiicTByer Ha cTepikeHb?

5. C xakoii CKOpOCTBIO (B M/C) ABIIKETCS CTEPIKECHB?

CocraBurens (1):

Antonenko A.U., nounent kadenpst MOMM

(Pamunus, unuyuanel u dondxcHocms npenooasamens (eii))
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