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PaGouas mporpamma cocTaBjieHa Ha OCHOBC ®IrOC BO - 6akanaBpuar 110 HAIIPaBJICHUIO
noxrotosku 09.03.01 Vipopmaruka U BEIMHCIUTEIbHAS texuuka (mpukaz Muno6prayku Poccnu
ot 19.09.2017 r. N2 929)

PaGouas mporpamMma paccMoTpeHa 1 o00peHa Ha 3ace/laHuH kadeapbl PuU3nKH
18.02.2021, mporokon Ne 5

- 3aB. kahenpoi ___ —__M.b. Apkynuc

Pa6ouas nporpamma 0100peHa mertoanueckoit komuccueit UEuC
04.03.2021 r. nporokon Ne 7

[pencenatenb /(/(/‘2/ 1.10. Me3un

CorJiacoBaHo:
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joteHT Kadeapsl MexaHukH, 1-p TeXH. o ~>  A.C.CaBUHOB




JIner aktyaauzanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpena, oocyxieHa u ogoopena s peanusanuu B 2022 - 2023
yueOHOM roy Ha 3aceqaHuu Kadeapsl DOu3MKu

[Ipotokom ot 20 r. Ne

3aB. kadeapoii M.B.XpKmec

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzanuu B 2023 - 2024
y4eOHOM roJly Ha 3acefqaHuu kapeapsl Duznku

[Iporokom ot 20 1. Ne

3aB. kadempoii M.B.XpKmec

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena g peanusanuu B 2024 - 2025
yueOHOM roy Ha 3aceqaHuu Kadeapsl DPU3NKU

[Iporokomn ot 20 1. Ne

3aB. kadeapoii M.B.XpKmec

Pabouas mporpamma nepecMoTpena, oocyxieHa u ogoopena s peanusanuu B 2025 - 2026
y4eOHOM rojy Ha 3aceqanuu kadeapsl Dusuku

IIporokom or 20 1. Ne

3aB. kadeapoii M.E.prynnc




1 Ilesin ocBOEHMSI AMCUMTILTAHBI (MOTYJIsA)

OBJIa/IeHUE Oa30BBIMH 3HAHUSIMUA OCHOBHBIX 3aKOHOB MEXAaHUKH U ONITUKH;

IPUMEHEHHE OCHOBHBIX 3aKOHOB U SIBJIEHUI MEXAHWKH U ONTHKHU IPHU PEIICHUM 3a/ad,
BO3HUKAIOMIMX B ITOCIEAYIOMIEH MPO(hecCHOHATEHON JIeITebHOCTH;

nproOpeTeHNe HABBIKOB HKCIEPUMEHTAIBHOIO MCCIEI0BaHUs (U3NYECKUX IPOLIECCOB,
OCBOCHHE METO/IOB MOIY4YEHHUS ¥ 00pabOTKH IMIIUPHUYECKON HH(DOpMAITHH

s YCIIEIIHOTO dbopmupoBaHus u pa3BUTHS OOIIEKYJIbTYpPHBIX,
obmenpopeccuoOHaTbHBIX U MPOPECCHOHATBHBIX KOMIIETCHIIMN 10 BUAAM MPOo(ecCHOHAIbHOM

NeATEeIbHOCTH B cooTBeTcTBUH ¢ TpeboBanusamMu OPI'OC BO u HampaBiaeHHOCTBIO (MPpoduiiem)
oIl

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOIi MPOrpaMmbl

I[I/ICLII/IHJII/IHEI dusnyeckue OCHOBBI MEXAHHUKU U OINTHKU BXOOUT B 06$I3aTeHByIO qacCcTb
y4eOHOr o M1aHa 00pa3oBaTeIbHON POrPaMMBI.

Hnst  u3ydeHuss  JAUCHMIUIMHBL  HEOOXOAMMBI  3HaHUS  (YMEHHMs,  BIJIQJICHUS),
chopMHUpPOBAHHBIC B PE3YJIbTATE U3YUCHHUS TUCIUILIHNH/ TPAKTHK:

«Dusnkay, «MaTtemaTuka», «XuMmus» Ha 0a3e cpeaHero (IOJHOrO) OOIIErO
o0Opa3oBaHwUs.

W3ydyenne ¢usukn 0Oasupyercss Ha 3HAHWM TaKUX pa3feioB MaTeMaTHKH Kak
mddepeHnranbHOe U HHTErpAIbHOM ucuuciienue, nuddepeHnnanbapie ypaBHEHNS, BEKTOPHBIH
aHaJIM3, TAPMOHUYECKUI aHaiu3, TeopHs (YHKIUH KOMIUICKCHOTO MEPEMEHHOrO, JHHEHHas
anreOpa, ypaBHEHHs MareMaTHuecko ¢usukn. M3 Kypca XMMHUM HEOOXOAMMBI 3HAHHSA
CIEYIONIMX pa3zesioB: mepuoandeckas cucrema JI.M.Menpeneesa, CTpyKTypa MEPUOIUUECKOM
CUCTEMBbI, CTPOEHHME aTOMa, JIEKTPOHHBIE U AJIEKTPOHHO-Tpaduyeckue (GopMyJibl 3JIEMEHTOB,
AIEKTPOXUMHUSI.

3HaHus (YMEHHUs, BIIaJI€HUs), IOJTYYEHHbIE IPU U3YyYEHUU JAaHHOM JUCLMILIMHBI OyIyT
HEO0XOAUMBI 17151 U3YYSHUSI AUCHUTUINH/TIPAKTHK:

[TpuknanHas MaTeMaTUKa

be30macHOCTB )KU3HENEATENBHOCTH

3 Komnerenuuun odyyarouierocsi, popMupyembie B pe3yJbTaTe 0CBOECHHUS

AUCHHUILIMHBI (MOAYJISA) M IJIAHUPYEMBbIe Pe3yabTAThl 00y4eHH s

B pesynbrate ocBOeHMsS AMCUUIUIMHBI (MOAayisi) «DU3HUECKHE OCHOBBI MEXAHUKH U
ONTHKW» 00YYaAIOIUNACS JOJKEH 00J1a/1aTh CIEIYIONMMUA KOMIIETEHIIUSMH:

KOI[ HHIUKaATOopa I/IHI[I/IKaTop JOCTHXXCHUA KOMIICTCHIIN

OIIK-1 CrocoGeH MpUMEHSTh €CTECTBEHHOHAy4YHble M OOLIEMH)KEHEPHbIE 3HAHHS, METOJIbI
MaTEMaTHYECKOTO aHajiu3a M MOJEINPOBAHMS, TEOPETUYECKOTO U HIKCIEPHUMEHTAIBHOIO
UCCJIeIOBaHMsI B TPO(ECCHOHAILHON J1eATEIbHOCTH;

OIlK-1.1 Pemaer crangapTHeie mpodeccHoHalbHBIE 3aladd ¢ [PUMEHEHHEM
€CTeCTBEHHOHAYYHbIX M OOLIEMHXXEHEPHbIX  3HAHWH,  METOJIOB
MaTeMaTHUYECKOI0 aHaJI13a U MOJICITUPOBAHUS

OIIK-1.2 Pemaer mnpodeccuoHanpHbIE 3ama4dl ¢ MPUMEHEHHEM  METOJIOB
TEOPETUYECKOI0 M AKCIIEPUMEHTAIbHOTO UCCIIEOBAHHUS




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUMTLTHHBI (MOIYJIs1)
OO11ast Tpy1I0EMKOCTb JIUCIUTUINHBI COCTABIISICT 7 3aUSTHBIX CIUHMIL 252 aKajl. 4aCoB, B TOM YHCJIC:
— KOHTaKTHas padota — 143,7 akas. 4acos:

— aynuropHnas — 140 akan. yacos;

— BHeayIuTOpHas — 3,7 aKaJl. 4acoB;

— camocrosTenbHas padora — 108,3 akaz. 4acos;
— B popme npakTrueckoii moaroroBku — 0 aka. 4ac;

dopma aTTecTaluu - 3a4€T, 3a4€T C OLICHKOU

AynutopHas g e
o KOHTaKTHast paboTa E z Dopma TeKyILEro
=
5 B aKaJ. yacax 3] Bn KOHTPOJISI
Paznen/ Tema 3 (B axaz. yacax) =l A . P Kon
g & © | caMOCTOATENbHON | yCIeBaeMOCTH H
JIACIMTUTHHBI 5 E . | KoMnereHIHH
O g £ paboThI POMEXXYTOYHOH
nmab. | mpakr. | 5 &
Tlex. Z'S aTTeCcTalluu
3aH. 3aH. | O &
1. ®u3Hnveckre OCHOBBI MEXaHHKH
MIOJTOTOBKA K
CEMHUHApPCKOMY,
nabopaTopHOMY
3aHSTHIO;
BBINOJIHEHNE nabopaTopHbIe
MIPAaKTHIECKUX paboTsr;
a0or (perieHue CEeMUHAPCKUe
1.1 Kunemartunka P (p P
3a71ad, 3aHATHS, OIIK-1.1,
MOCTYIaTEeIbHOTO u 4 8/41 15
. HCBbMEHHBIX IIpOBEpKa OIIK-1.2
BpAIIATEIbHOTO IBIDKSHUH
pabor); WHINBUIYaITbHBIX
KOHTPOJIbHAS 3aJIaHUi;
paboTa; KOHCYJbTalluH
CaMOCTOSITETbHOE
n3ydeHue yaeOHon
U Hay4yHOU
JUTEPATYPHI
2
MOJrOTOBKA K
CEMHUHAPCKOMY,
1a00paTOpHOMY
3aHSTHIO;
BBINOJIHEHNE nabopaTopHbIe
MIPaKTHIECKUX paboTHI;
. abor (pereHue CEeMUHApCKUe
1.2 Jlunamuka MaTepUalIbHOM p (p P
3a7a4, 3aHATHS, OIIK-1.1,
TOYKM W  TOCTYNAaTEJIbHOTO 10 10 15
MMCBbMEHHBIX IIpOBEpKa OIIK-1.2
JIBU)KEHUSI TBEPJIOTO Tela
pabor); HWHIUBUIYaJIbHBIX
KOHTpPOJIbHAS 3aJ[aHUH;
paboTa; KOHCYJTbTalluH
CaMOCTOSITETTbHOE
M3y4YeHHEe yaeOHON
U Hay4yHOU
JUTEPATYPHI




MOJIrOTOBKA K
CEMHUHAPCKOMY,
1a60paTOpHOMY
3aHSTHIO;
BBITIOJTHEHUE nabopaTopHbIe
TIPAKTUYECKUX paboTsr;
pabot (pemeHue CEMUHAPCKUE
1.3 3akoHBI COXpaHCHUS B 3a71ad, 3aHATHUS, OIIK-1.1,
4 6/41 10
MEXaHHUKE MTUCEMEHHBIX MpOBEpKa OIIK-1.2
pabor); WH/IMBUAYAJIbHBIX
KOHTPOJIbHAS 3a/1aHui;
pabora; KOHCYJIbTallUH
CaMOCTOSITETTbHOE
n3ydeHue yueOHoH
¥ HAyIHOH
JIUTEPATYPHI
MIOJTOTOBKA K
CEMHHApPCKOMY,
nabopaTopHOMY
3aHSTHIO;
BBITIOJTHEHNE JabopaTopHbIe
MNPaKTUIECKHX paboTsr;
pabort (perieHue CEMHHApPCKUE
1.4 Mexanuueckue Koyie0aHus 3a1a4 3aHITHS, OIIK-1.1,
10 8/41 10 ’ ’
Y BOJIHBI MTUCHMEHHBIX MpOBEpKa OIlK-1.2
pabor); UHJUBUAYAIbHBIX
KOHTPOJIbHAS 3aJ[aHNMH;
paborta; KOHCYJIbTallUU
CaMOCTOSITETTbHOE
u3ydeHue yueOHon
¥ HAyIHON
JIUTEPATYpPhI
MIOJrOTOBKA K
CEMHHApPCKOMY,
nabopaTopHOMY
3aHATUIO;
BBITIOJTHEHNE nabopaTopHbIE
MPaKTUYECKUX paboThr;
pabot (pemenue CEMUHApPCKHE
15 DJIEMEHTHI 2 10 3a7ad, 3QHATHUS, OIIK-1.1,
PETSATUBHCTCKON MEXaHKH MTUCEMEHHBIX npoBepKa OIIK-1.2
pabor); WHIMBUYaJIbHBIX
KOHTPOJIbHAS 3a/1aHuH;
paboTa; KOHCYJIbTalluH
CaMOCTOSITETIbHOE
H3yueHHe yueOHOU
U Hay4yHOH
JUTEPATYPHI
MOJrOTOBKA K
CEMHUHAPCKOMY,
1a00paTOpHOMY
3aHSTHIO;
BBINOJIHCHHE nabopaTopHbIe
MIPaKTHYECKUX paboTHI;
pabort (perieHue CEMHHApPCKUE
1.6 DiaeMeHTHl KBaHTOBOI1 4 221 142 3aj1ad, 3aHATHS, OIIK-1.1,
MeXaHHKH ' MHCBbMEHHBIX MIpOBEpKa OIIK-1.2
pabor); HWHIUBUIYaJIbHBIX
KOHTPOJIbHAS 3aJ[aHUH;
paboTa; KOHCYJIbTalluH
CaMOCTOSITETTbHOE
M3y4YeHHEe yIeOHOU
U Hay4yHOU
JUTEPATYPHI




Uroro no pazaeny 34 |34/14U 74,2
Hroro 3a cemectp 34 | 34/141 74,2 3a4éT
2. ®u3nyecKue OCHOBBI OITHKH
MOJIrOTOBKA K
CEMHUHAPCKOMY,
1a60paTOpHOMY
3aHSTHIO;
BBITIOJTHEHUE JabopaTopHbIe
MIPAKTUYECKUAX paboTsr;
pabot (pemeHue CEMUHAPCKUE
2.1 DNeKTpOMarHUTHbIC 6 5 3a7ad, 3aHATHUS, OIIK-1.1,
BOJIHBI MIMCbMEHHBIX MIPOBEPKA OIIK-1.2
pabor); WH/IMBUAYAIbHBIX
KOHTPOJIbHAS 3a/1aHui;
paborta; KOHCYJIbTAIlUU
CaMOCTOSITEIbHOE
n3yueHHe yueOHOU
Y Hay4HOU
JUTEPATyPHI
HOJIrOTOBKA K
CEMUHAPCKOMY,
1a60paTOpHOMY
3aHSTHIO;
BBINOJIHEHNE nabopaTopHbIe
MIPAaKTHIECKUX paboTsr;
pabot (perieHue CEMHHApPCKUE
2.2 TeomeTpuueckas ONTHKA 3 sanat, SaHiATHA, OIIK-1.1,
MTUCHMEHHBIX MpOBEpKa OIlK-1.2
pabor); UHJUBUAYAIbHBIX
KOHTPOJbHAS 3aJ[aHNMH;
paborta; KOHCYJIbTalluU
CaMOCTOSITETbHOE
u3ydeHue yueOHoi
¥ HAyIHON
JUTEPATYPEI
MIOJTOTOBKA K
CEMHUHAPCKOMY,
nabopaTopHOMY
3aHSATHIO;
BBITIOJTHEHNE nabopaTopHbIe
MPaKTUYECKUX paboTshr;
pabot (pemenue CEMUHApPCKHE
2.3 BoaHoBas onTuka 8 18/101 3afad, SAHATHA, OIIK-1.1,
TIACEMEHHBIX MpoBepKa OIlK-1.2
pabor); WHJIMBUYaJIbHBIX
KOHTPOJIbHAS 3a/1aHuH;
paborta; KOHCYJIbTAllUU
CaMOCTOSITETbHOE
u3ydeHue yueOHon
W1 Hay4HOU
JIMTEPATYPBI




HOAT0OTOBKA K

CEMHUHAPCKOMY,
1a60paTOpHOMY
3aHSTHIO;
BBITIOJTHEHUE JabopaTopHbIe
TIPAKTUYECKUX paboTsr;
pabot (pemeHue CEMUHAPCKUE
2.4 KBaHTOBas ONTHKA 6 6/41 10 sajad, SAHATHA, OIIK-1.1,
MIMCbMEHHBIX IIPOBEPKa OIIK-1.2
pabor); WH/IMBUAYAJIbHBIX
KOHTPOJIbHAS 3a/1aHui;
pabora; KOHCYJIbTallUH
CaMOCTOSITETTbHOE
n3ydeHue yueOHoH
¥ HAyIHOH
JIUTEPATYPHI
MIOJTOTOBKA K
CEMHHAPCKOMY,
nabopaTopHOMY
3aHSTHIO;
BBITIOJTHEHNE JabopaTopHbIe
MNPaKTUIECKHX paboTEI;
pabor (permeHue CemuHapckue
2.5 DieKTpoOMarauTHOE ToJie 12 12 8,1 salad, SAHATHA, OIIK-1.2
ITUCEMEHHBIX poBepKa
pabor); UHJUBUAYAIbHBIX
KOHTPOJIbHAS 3aJ[aHNMH;
paborta; KOHCYJIbTallUU
CaMOCTOSITETTbHOE
u3ydeHue yueOHon
¥ HAyIHON
JUTEPATYPEI
Uroro no pazaeny 36 |36/14U 34,1
Hroro 3a cemecTp 36 |36/14U 34,1 320
Wroro no aucuuminae 70 |70/28U 108,3 3aUCT, 3a4CT ¢

OLICHKOM




5 O6pa3oBarte/ibHbIE TEXHOJIOTHH

Jnst hopMupoBaHUsT KOMIETSHIIMN W peai3allii IPEeIyCMOTPEHHBIX BUIOB y4eOHOU
palboThl B y4eOHOM IPOLIECCE MCHOIB3YIOTCS TPAAULIMOHHAS M MOAYJIbHO-KOMIIETEHTHOCTHAS
TEXHOJIOTHUH.

Hcnons3yroTes ciie1yomue BUbl JICKIUI:

BBOJIHASI JIEKIIMSI — 3HAKOMUT CTYACHTOB C IEJIbI0 M Ha3HAUYEHUEM Kypca, €ro pojiblo U
ME-CTOM B CHCTEME YYeOHBIX AMCLUMIUIMH; JNAeTCsd KPATKHi MCTOpUYECKH 0030p pa3BUTHSA
JAHHOW HAyKH, CBS3bIBACTCS TEOPETUUYECKOE COJEepKaHUe Y4eOHON AMCHUIUIMHBI ¢ Oymymieit
MPAKTUYECKON pabOTOM CIIeUaUCTa, JAeTCsl XapaKTepPUCTHKA YIeOHO-METOANYECKUX OCOOUit
10 KYpCY, BbIJIa€TCS CIIUCOK JIMTEPATYPhI U COOOIIAIOTCS HK3aMEHALIMOHHbIE TPEOOBAHUS;

UH(POPMALMOHHAS JIEKIUS - TPAIUIIMOHHAS JIKIIMS, HA KOTOPOU MPOUCXOAUT U3JI0KEHHUE
coJiep>KaHusl y4eOHOM AUCIUIIIINHBL

0030pHas JieKUMs — YUTAeTCs B KOHIIE pas3fiesia; B HEMl OTpa)karoTCs BCE OCHOBHBIE
TEOpe-THUECKUE MOJIOKEHUSI, COCTABISAIOIINE HAYYHO-TIOHATUWHYIO OCHOBY JAHHOTO pa3fena,
HCKJII0-4asl AETaIN3al1I0 U BTOPOCTENIEHHBIN MaTepua;

npo0OyieMHasl JIEKIHsSI — UCHOJB3YEeTCsl KaK SJEeMEHT B COCTaBe JICKLMHU, KOT/a THepen
CTYJEH-TaMU CTaBUTCA HEKOTOpas IpobiieMa M MpeiiaraeTcs HalTH MOJAXOAbl U MYTH K ee
pEIIeHuIO;

JEKUUSA-BU3YyAIU3alMsl — JIEKUUMU C IMpUMEHEHHEeM (U3MUECKUX JEMOHCTpalMil ¢
00BsICHE-HUEM MIPOUCXOISIINX SBIIEHUH, 0JI0KOB HH(OPMAILIMU B BHIE CXEM, TaOJIUI, PUCYHKOB,
a TaK)K€ KOMITbIOTEPHBIX J€MOHCTPALIUH.

Teopernueckuil Marepual 3aKperuisieTcss B XoJe J1a00paTOpHBIX, MPAKTHYECKHUX,
CEMHHAp-CKUX 3aHATHUSAX.

B xo7e 1abopaTopHbIX U MPAKTUYECKUX 3aHIATUN MPAKTUKYETCS HHTEPAKTUBHBIE METO/IbI
o0y4eHHs, Takue Kak paboTa B MajblX rpymnmax(2-4 denoBeka), HHIMBHIyaJbHOE OOy4YeHHE,
KOHTpOJHMpyeMas camocTrositenbHas pabdora. Ilpu oOpaboTke pe3ynbTaToB (DHU3HUECKOTO
AKCIIEPUMEHTA IPUMEHSIOTCS | T-MeTo b1

6 YuedHO-MeTOIHUYECKOE 00ecTiedeHre CAMOCTOSITEIbHOI padoThl 00yyaromuxcst
[IpencraBneHo B mpuiioxeHnH 1.

7 OueHoYHbIe cpecTBA VIS IPOBeAeHUsI MPOMEKYTOYHOM aTTecTAlUM
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe U HH(POPMAIMOHHOE 00ecTieYeHre THCITUTITUHBI (MOTYJIs1)

a) OcHoBHas auTEpaTrypa:

1. emuauenko, B. 1. ®usuka : yueonuk / B.U. Jlemunauenxo, 1.B. Jlemuguerko. — 6-¢
u3n., mnepepad. u gom. — MockBa : MHOPA-M, 2020. — 581 c. + Jlonm. marepuaibl
[DnmexTpoHHEI pecypc]. — (Boicmiee oOpazoBanue: bakanaspuar). - ISBN 978-5-16-010079-1. -
Tekcr : anexTponnsiit. - URL: https://znanium.com/catalog/product/1239249 (nara oGpaenus:
23.04.2021). — PexuM JIOCTYTIA: 110 MOJITUCKE.

2. Kysuenos, C. U. dusmka: Mexanuka. MexaHudeckue KoyieOaHUS W BOJHBIL.
Monekyssipuas pusuka. Tepmoaunamuka : yued. nocobue / C.U. Ky3Henos. — 4-¢ u3f., ucnp. u
non. — M. : By3oBckuii yueOnuk : MHOPA-M, 2018. — 248 c. - ISBN 978-5-9558-0317-3. -
Teker : anekrponnsiit. - URL: https://znanium.com/catalog/product/956681 (mara oGpariieHus:
23.04.2021). — PexuM JIOCTYIIA: 110 MOJITUCKE.

3. KysmemoB, C. U. ®wusumka: OCHOBBI 3JEKTPOJUHAMHUKH. OIIEKTPOMArHUTHEIC
Kosiebanus 1 BoJHbI : yueo. mocobue / C.U. Ky3nenos. — 4-e uz ., ucnp. u gon. — M. :



https://znanium.com/catalog/product/1239249%20(дата%20обращения:%2023.04.2021).%20–%20Режим%20доступа:%20по%20подписке
https://znanium.com/catalog/product/1239249%20(дата%20обращения:%2023.04.2021).%20–%20Режим%20доступа:%20по%20подписке
https://znanium.com/catalog/product/956681%20(дата%20обращения:%2023.04.2021).%20–%20Режим%20доступа:%20по%20подписке
https://znanium.com/catalog/product/956681%20(дата%20обращения:%2023.04.2021).%20–%20Режим%20доступа:%20по%20подписке

Byzosckuii yue6nuk : UHOPA-M, 2018. — 231 c. - ISBN 978-5-9558-0332-6. - TekcT : 27eKTpOHHBIN. -
URL: https://znanium.com/catalog/product/956679 (nara obpamenus: 23.04.2021). — Pexxum gocryna:
110 OJIMHUCKE.

4. Kyznenos, C. U. ®usuka. BonHoBas ontuka. KBanToBast npupoaa uzinydeHus. DJIEMEHTHI
aTOMHOM | simepHOi pusukw : yuebHoe mocodue / C. 1. Kyszuenos, A. M. JIugep. — 3-¢ u3., nepepad. u
nor. — Mocksa : By3osckuit yaeOunuk : UHOPA-M, 2019. — 212 c. - ISBN 978-5-9558-0350-0. - Tekct
: anexkTponHbIi. - URL: https://znanium.com/catalog/product/1002478 (mara obpamenus: 23.04.2021). —
Pexxum nocryna: nmo noamnucke.

0) JlomotauTesbHASI TUTEpaTypa:

1. Koukwun, 1O. I1. YueOubie 3agaun no ¢usuke : yueoHoe mocodue / 10. I1. Koukun, U. IO.
borauesa ; MI'TY. - [2-e u3a., moaror. mo med. usn. 2014 r.]. - Maruuroropek : MI'TY, 2015. - 1
anekTpon.  onrt. jguck  (CD-ROM). -  3arn. ¢ tutym.  9kpaHa. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1515.pdf&show=dcatalogues/1/1124054/15
15.pdf&view=true (nara obparenus: 23.10.2020). - MakpooObekT. - TEKCT : 3JIeKTPOHHbIH. - CBe/IeHUS
noctynHbl Takke Ha CD-ROM.

2. Pemienue 3amau no kypcy o6meir ¢pusuku [Tekcr]: yued. mocobue / [H.M Poraues, I'.10.
bananauna, W.11. 3aBepmmHckuii u ap.]; nog pea. H.M. PoraueBa. — 2-¢ u3a., ucnp. — CII6.: Jlans, 2008.
— 304 c.: un. — (Yuebnuku 11 By30B. CrieriuaibHas JINTEpaTypa)

3. Kysuenos, C. 1. CripaBounuk 1o ¢usmke : yued. nocodue / C. U. Ky3nenos, K. . Porosus. -
Tomck : U3n-Bo Tomckoro nmonutex. yausepcurera, 2014. - 220 c. - ISBN 978-5-4387-0443-0. - Tekcr :
anektpounsiii. - URL: https://znanium.com/catalog/product/675274 (nara ob6pamenus: 23.04.2021). —
Pexxum octyna: 1mo nojnucke.

B) Meroauyeckue yKasaHus:

1.Mexanuka. MosekyssipHas Gpu3rKa ¥ TepMOIUHAMHUKa . jJaboparopHbliii npaktukym / E. H.
Acranos, 3. H. Boruesa, JI. C. JlomkenkoBa u ap. ; MI'TY. - Marautoropck : MI'TY, 2016. - 1
AJIEKTPOH. OIIT. JIICK (CD-ROM). - 3ara. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/24
20.pdf&view=true (nara obparmienus: 23.10.2020). - MakpooOBeKT. - TEKCT : 2IeKTPOHHbBIN. - CBeeHus
noctynHbl Takke Ha CD-ROM.

2. DnexktpomarHetusMm. OmnrTuka: 1a00paTOPHBIN MPAKTHKyM Mo AucuMIUinHe «Dusmkay ans
CTYIIEHTOB Bcex crienuaibaoctei / M.B. Apkynuc [u ap.]. — Marautoropek: [OY BITO «MI'TVY», 2009.
—102 c.

3. ®u3uka aToMa, TBEpAOro Tela, sSApa: MHCTPYKIHUS MO BBHITIOJHEHUIO Ta0OpaTOPHBIX padoT 1mo
¢busuke I cTyaeHToB Beex crermanbHoctedl /| B.K. Benor [u ap.]. — Marauroropck: I'OY BITIO
«MI'TVY», 2007. — 48 c.

r) [Iporpammuoe odecnieuenue u UHTEepHET-pecypcehl:

IIporpammHuoe obecnieueHue

Hanmenosanue I10 Ne norosopa Cpok neicTBHS TULEH3UH



https://znanium.com/catalog/product/956679%20(дата%20обращения:%2023.04.2021).%20–%20Режим%20доступа:%20по%20подписке
https://znanium.com/catalog/product/956679%20(дата%20обращения:%2023.04.2021).%20–%20Режим%20доступа:%20по%20подписке
https://magtu.informsystema.ru/uploader/fileUpload?name=1515.pdf&show=dcatalogues/1/1124054/1515.pdf&view=true%20(дата%20обращения:%2023.10.2020).%20-%20Макрообъект.%20-%20Текст%20:%20электронный.%20-%20Сведения%20доступны%20также%20на%20CD-ROM
https://magtu.informsystema.ru/uploader/fileUpload?name=1515.pdf&show=dcatalogues/1/1124054/1515.pdf&view=true%20(дата%20обращения:%2023.10.2020).%20-%20Макрообъект.%20-%20Текст%20:%20электронный.%20-%20Сведения%20доступны%20также%20на%20CD-ROM
https://magtu.informsystema.ru/uploader/fileUpload?name=1515.pdf&show=dcatalogues/1/1124054/1515.pdf&view=true%20(дата%20обращения:%2023.10.2020).%20-%20Макрообъект.%20-%20Текст%20:%20электронный.%20-%20Сведения%20доступны%20также%20на%20CD-ROM
https://magtu.informsystema.ru/uploader/fileUpload?name=1515.pdf&show=dcatalogues/1/1124054/1515.pdf&view=true%20(дата%20обращения:%2023.10.2020).%20-%20Макрообъект.%20-%20Текст%20:%20электронный.%20-%20Сведения%20доступны%20также%20на%20CD-ROM
https://znanium.com/catalog/product/675274%20(дата%20обращения:%2023.04.2021).%20–%20Режим%20доступа:%20по%20подписке.
https://znanium.com/catalog/product/675274%20(дата%20обращения:%2023.04.2021).%20–%20Режим%20доступа:%20по%20подписке.
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true%20(дата%20обращения:%2023.10.2020).%20-%20Макрообъект.%20-%20Текст%20:%20электронный.%20-%20Сведения%20доступны%20также%20на%20CD-ROM
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true%20(дата%20обращения:%2023.10.2020).%20-%20Макрообъект.%20-%20Текст%20:%20электронный.%20-%20Сведения%20доступны%20также%20на%20CD-ROM
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true%20(дата%20обращения:%2023.10.2020).%20-%20Макрообъект.%20-%20Текст%20:%20электронный.%20-%20Сведения%20доступны%20также%20на%20CD-ROM
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true%20(дата%20обращения:%2023.10.2020).%20-%20Макрообъект.%20-%20Текст%20:%20электронный.%20-%20Сведения%20доступны%20также%20на%20CD-ROM

MS Windows 7

Professional(mms  |/[[-1227-18 ot 08.10.2018 11.10.2021
KJ1aCCOB)

MS Office 20071 135 o1 17.09.2007 Gecepouro
Professional

7Zip cB0OO0HO pacrpoctpansemoe [10 OCCCPOUHO
MS Office Access

Prof 2016( s J1-1227-18 o1 08.10.2018 11.10.2021
KJ1aCCOB)

FAR Manager cB000JIHO pactpoctpansemoe 10 0ECCPOUHO

HpO(l)GCCHOHa.]'ILHBIe 0a3nbl JAaHHBbIX U I/IH(l)OpMaIII/IOHHLIe CIIPaBOYHBLIC CUCTEMBI

Hassanue xypca

CchlIKa

DnekTpoHHbIe pecypcebl oubmuorexkn MI'TY um. 1.
Hocosa

http://magtu.ru:8085/marcweb2/Default.asp

Harmnmonansuast nH(OPMAIMOHHO-aHATUTHICCKAS
cucrema —  Poccuiickuii ~ HMHJIEKC  HAy4YHOTrO
nutuposanus (PHI)

URL.: https://elibrary.ru/project_risc.asp

IMouckoBast cucrema Akxkanemusi Google (Google
Scholar)

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

OnekTpoHHas 0a3a mepuoauyecKux u3nanuii East

View Information Services, OO0 «MBUC»

https://dlib.eastview.com/

9 MaTepHaJILHO-TEXHHYECKOE o0ecneueHne JUCIUIIIHHBI (MOaYJIf)

MaTepI/IaJILHO-TeXHI/I‘leCKOC obecneyeHne JUCHUITIIIMHBI BKIIFOYACT:




YueOHbIC ayIUTOPUU JIJIs1 IPOBEICHUSI 3aHATUH JICKITMOHHOTO THUIA: MylIbTUMEANITHBIC
CpeICTBa XpaHEHUs, epeiadyl U MpeACTaBIeHUS NH(DOPMAIIHH.

VYueOHast ayauTOpus IJIsi MPOBEIEHUS JIa0OpaTOpHBIX padoT: Jlabopartopusi MeXaHUKH,
JlaGopaTopus 3neKTpudecTBa U ONTUKH, JlJabopaTopus aroma, TBEpIOro Teja, siapa:

JlabopaTopHble YCTaHOBKH, U3MEPUTEIbHBIE MPUOOPHI AJIs MIPOBEACHUS J1a00paTOPHBIX
pabort:

1. bannucTuyeckrue MasTHUKH.

2. Mastuuk O6epoOeka.

3. ®u3nUeCKuil MasITHHK.

4. VYcraHoBKa ja0opaTopHas [UISI HW3YYCHHS 3aBHCHUMOCTH CKOPOCTH 3ByKa OT
temnepatypsl "MO-C3-M"

5.JJaboparopHasi ycTaHOBKa IS HCCIIEIOBAHMUS SJICK-TPOCTATUYECKOTO TTOJIS C TOMOIIBIO
OJIMHAPHOTO 30H/1a.

6. JlabopaTopHasi yCTaHOBKA JJIsi M3yYEHUS JUTUHBI CBE-TOBOW BOJIHBI U XapaKTEPUCTUK
TG PaKIIMOHHOMN pe-1IeTKH.

7. JlabopaTtopHasi ycTaHOBKA JJIsi ONpPEIEICHHS paauyca KPUBU3HBI JMH3BI U JJIUHBI
CBETOBOM BOJIHBI C TOMOIIIbIO KoJiell HpioToHa.

8. JlaGopaTtopHasi yCTaHOBKa Uil ONpEACICHHUS KOHLEH-TPAllMU PAacTBOPOB caxapa H
MOCTOSIHHOM BpallieHusl.

9. JJaboparoprast ycranoBka s "M3yuenus BHemHero porodddexra’.

10. YcraHoBKa A1 M3yYeHHUs CIIEKTpa aroMa BOJOPOJAA U OMpeAeNieHUs MOCTOSHHOU
PunGepra.

11.YcranoBka tabopaTopHas Jisl onpeesieHus MoTeH-11haxa BO30yXAeHUs Ta3a.

12. YcraHoBKa IS ONIPEICIICHUS JUTMHBI TIpoOera YacTUIl B BO3TyXe.

13. U3meputens ckopoctu cueta YHM2-2.

14. Mounoxpomaropst MYM-1.

15. Mynstumerpst APPA 205, 207.

16. Ocummnorpad neyxkanansubeiii GOS-620 FG.

17. MepuTenbHBIN HHCTPYMEHT.

Y4eOHbIC ayauTOpPUHM Il TPOBEIACHHS TNPAKTHYECKUX 3aHATUH, TPYIIOBBIX U
WHIUBUAYAIBHBIX KOHCYJbTAIlMi, TEKYIIEro KOHTPOJS W TMPOMEXKYTOYHOW aTTeCTalluu:
NHTepakTuBHAs 10CKA, IPOEKTOD;

Jlocka, MyJIbTUMEIUNHBIN IPOEKTOP, SKPaH.

[Tomemenuss st camMoOCTOSATENbHOM  paboThl  oOyuaromuxcsa: [lepcoHasbHBIE
kommbioTepsl ¢ maketom MS Office, ¢ BeixomoM B MHTEpHET M € AOCTYIIOM B 3JIEKTPOHHYIO
MH(POPMAIIMOHHO-00pa30BATEIBHYIO CPEly YHUBEPCUTETA.

[Tomemenue st XpaHeHUS ©  TPOMUIAKTUYECKOTO OOCTYXHBaHHS Y4eOHOTO
obopynoBanus: Cremaxu JUisl XpaHeHHUs] Y4eOHO-METOIMYECKOW JOKYMEHTAINH, CTEIUIaKU U
ceidnl A5 XpaHeHus y4eOHOTro 000pyA0BaHUS, HHCTPYMEHTHI AJIs pPEMOHTa 000PYIOBaHHUS.



Mpuiaoxenne 1

YueOHO-MeTOANYeCKOe o0ecTieYeHrne CAMOCTOSITeILHOI padoThl 00y4Yarouxcs

Ilo JUCLHMITIINHE «PHu3nYeCcKre OCHOBBI MEXaHUKH U OIITHKH) mpeaAyCMOTpEHA ayJUuTOpHAaA U
BHEAyAUTOPHAA CaMOCTOATCIIbHAA pa60Ta 06yqa}onmxc>1.

AyIuTOpHAs CaMOCTOSATENbHAs paboTa CTYICHTOB MPEAINOJIAraeT pelIeHue KOHTPOJIBHBIX 3a/1aHU.
IIpumepHBbIe ayIMTOPHBbIE KOHTPOJIbHBIE padoThl (AKP):

AKP Nel «KunemaTuka v AMHAMHUKA MaTEPUATBHON TOUKU M aOCOIIOTHO TBEPIOTO TEJIa

"

— -7 PNl
1. Paguyc-BeKTOp YacTUIIb U3MEHSETCS 10 3aKOHYy: r = 5t i + j + 2t k.

Onpenenuts: 1) ypaBHEHHE TPAEGKTOPUU YAaCTHIIbI; 2) CKOPOCTh U YCKOPEHHUE YacTUIIbI B
MOMEHT BpeMeHH =1 c; 3) KacaTesbHOE U HOPMaJIbHOE YCKOPEHUE TOUKH B 3TOT K€ MOMEHT
BpPEMEHH.

2. TBEp0E TENIO BpamaeTCsl BOKPYT HEMOABHKHOMN OCH 0 3aKOHY @ = 6t — 2t°. OnpeenuTs:

a) CpeHMe 3HAYEHUS YTII0BOM CKOPOCTHU H YIIIOBOTO YCKOPEHUS 3 MPOMEXKYTOK BpeMeHH OT 1 =
0 1o ocTaHOBKH; 0) YrII0BOE YCKOPEHHE B MOMEHT OCTaHOBKHU TeJa.

3. Ha 6apaban pagmycom R = 15 cM HamoTaHo HUTh. K KOHIly HUTH IPUBS3aH IPy3 Maccoi M =
800 r, KOTOpBIH OIycKaeTcs ¢ yckopeHuem a = 1,5 M/, Ornpenenure MOMEHT UHEPITUU
OapabaHa.

4. Teno OpocuiIH ¢ TOBEPXHOCTH 3€MITH MO YIJIOM 0. K TOPH30HTY C Ha4allbHOW CKOpOCThIO VO.
[IpeneOperasi CONPOTUBIEHUEM BO3/1yXa, HATH: a) BpeMsl IBUKEHUS T; 0) MaKCUMaJIbHYIO
BBICOTY MObEMa h ¥ TOPH30HTANIBHYIO AaNbHOCTD MONETa L, mpu kakoM 3HaYeHuu yria o0 oHu
OyIyT paBHBI; B) ypaBHEHHE TpackTopuu Y(X), Tie X U Y — MepeMelIeHH s Telia 10 TOPHU30HTAIH U
BEPTUKAJIM COOTBETCTBEHHO; T') IOJIHOE, TAHT€HIIMAIbHOE U HOPMAJIbHOE YCKOPEHHUE B Havajie u
cepelvHe TPaeKTOPUH; 1) paAnyC KpUBU3HBI R Havana u BEpUIMHbBI TPAEKTOPUH.

5. Touka IBWKETCS B IUIOCKOCTH XY 110 3aKoHYy X = asinwt |,y = a(l — coswt), rieoua—
MOJIOKUTEJIbHBIE IOCTOSIHHBIE, T — BpeMs. HaliTu: a) myTh S, MpoXoAuMBbIil TOUKO# 3a BpeMs T; 0)
YTOJI MEXTY BEKTOPAMU CKOPOCTH M YCKOPEHHUS TOUKH.

6. HeBecomast HUTH niepebpoliieHa yepe3 070Kk Maccoil M3 = 2 Kr, UMeroIuid popmy muusaapa. K
KOHIIaM HUTH MPUKPEIIEHBI IPy3bl ¢ MaccaMu My =2 Kr 1 My = 1 kr. C KakuM yCKOpeHHueM
OyayT JBUTAThCS IPY3bl, €CIU B OCH 0JIOKA IEHCTBYET CHJIa TPEHHs, CO3/1atoliasi TOPMO3SIIUI
MOMEHT Myqpy = 0,1 H'M, a paguyc 0610ka paBeH 5 cMm?

AKP Ne2 «3axoHbl coxpaHeHHs] 1 MeXaHUYeCKHe KOJeOaHu s

1. l'opuzonrtansHas miatdopma maccoid m = 100 kr BpaiaeTcsi BOKpYT BEpTUKAIBHON OCH,
MPOXOSAIICH uepe3 IMeHTp maaTdopmbl, ¢ acToTor N; = 10 06/muH. Yenoek Maccoit M =

60 Kr CTOUT IpH 3TOM Ha Kpato miaTgopmbl. C Kakoi 4acTOTOH Ny HAUHET BpaIlaThCs




maTdopma, eciu YeJT0OBEK MepeieéT ot kpas miatdopmsl K e€ neHTpy? Cuurtats miatrhopmy
OJTHOPOJHBIM JUCKOM, & YEJIOBEKa — TOUEUHOU MacCoM.

2. llait6a maccer M = 50 T cocKkanb3bIBaeT 0€3 HAYAIBHOW CKOPOCTH 10 HAKJIOHHOM
IJIOCKOCTH, COCTaBJIstoNIeH yroia o = 30°, u, mpoiias 1o TOPU30HTAIBHOM TIOCKOCTH
paccrosiaue | = 50 cM, ocranaBnuBaercs. Haliti paboTy cHil TpeHUs Ha BCEM ITyTH, CUUTASI
Bcroy koaddurment tpenus K = 0,15.

3. Crepxenb JuiHOH 1,5 M u Mmaccoit 10 Kr MOXKET BpaiiaTtbcs BOKPYT HEMOBUKHON OCH,
MPOXOAIICH Yepe3 BepXHUN KOHEIl cTepKHS. B cepeanny crepkHs ynapser myns maccoit 10
I, JIETSIIAsi B TOPU30HTAIILHOM HAIpPaBJICHUH cO cKOopocThio 500 M/C 1 3aCTpeBaeT B CTEPIKHE.
Ha kaxoit yroyi OTKJIOHUTCS CTepKEHb Iocia yaapa?

4. AMIUTMTY/1a 3aTyXaromuX Konebanuii 3a Bpems t1 =5 MUH yMeHbIIHIIACH B 2 pa3a. 3a Kakoe
Bpems 12, cunrtas OT Ha4aJIbHOIO MOMEHTA, aMILIMTY/Ja YMEHBUIUTCS B 8 pa3?

5. Onpenenuts nepuo T 3aTyXawmuX KoJIeOaHud, €Clii epUo g COOCTBEHHBIX
KoJie0aHuil CCTeMBI paBeH | ¢ U TorapudMuUIecKuii 1ekpeMeHT konebanuii A = 0,628.

6. 'opu3oHTanbHO JieTsmas mysst Maccoid M = 10 r monagaeT B MOKOSIIIHIACS TePEBSIHHBIM
map Maccoid M = 2 Kr, moJIBEIICHHBIN HAa HEPACTSHKMMOM HUTH JUTHHOM | = 1 M 1 3acTpeBaeT B
HEM. OnpeaenuTh yroi OTKJIOHEHUS HUTH (OT BEPTUKAJIHN), €CIIM CKOPOCTh IIyJIM paBHA V =
600 m/c.

AKP Ne 3 «BoJiHOBast OITHKA»

1. IInocKoBBINyKIIas CTEKJIIHHAS JIMH3A C PaJUyCOM KPUBU3HBI cpepruueckoil moBepxHocTH R
= 12,5 cM mpukaTa K CTEKJISIHHOM IUIacTHHKE. J[uaMeTp HEKOTOPOro TEMHOT'O KOJIblIa
HetoroHa B otpaskeHHOM cBete 01 = 1,0 MM, TuaMeTp e TEMHOTO KOJIbLa, HOPSAKOBBI
HOMEp KOToporo Ha 5 exunui 6ombiie, dz = 1,5 MM, OnipeienuTh [UIMHY BOJHBI CBETA A.

2. Ha nudpakimonHyro pemeTky nagaeT HOpMajabHO MyYOK CBETA OT pa3psaHON TPYOKH,
HaIOJTHEHHOM BOJIOPOIoM. Uemy moJKHA OBITh paBHA MOCTOSTHHAS PEIIETKH, YTOOBI B
HanpapjieHuu ¢ = 41° coBnajgany aBe TMHUH: A; = 6563 A (MakcuMyM TpeThero nopsiaka) u
A2 =4102 A (MakcuMyM yeTBepTOro MopsKa)?

3. IlepBBIii ONSAPU3ATOP YCTAHOBIIEH TAK, YTO €TO TUIOCKOCTH TMPOITYCKaHNUS BEPTUKAJIbHA,
BTOPOH MOJSPU3aTOP pa3BEpHYT MO OTHOLIEHHIO K IepBoMy Ha yroi 20°. Bo ckonbko pa3
W3MEHUT WHTEHCHUBHOCTh €CTECTBEHHOTO CBeTa Takas cucrema? [1og KakuM yriiom K
BEPTHKaJIE HY)KHO YCTAaHOBUTH TPETHI TIOJSIPU3ATOP, YTOOBI CBET Yepe3 TaKyI0 CUCTEMY HE
npouen?

4. Ha nudpakuronnyio pemérky, umeromtyto 500 mrpuxoB Ha 1 MM, IepHIeHAUKYISPHO €€
IIOBEPXHOCTHU MAJAET Y3KUU JIyd MOHOXPOMATUYECKOI0 CBETA 4YaCTOTOM 5+ 10" I'i. Kakos
MaKCUMAaJIbHBIN MOPSIIOK TU(PPAKIIMOHHOTO MAKCUMYMa, JIOCTYITHOTO JUIs HAOoAeH s ?

AKP Ne 4 «KBaHTOBasI MEXaHUKA»

1. Yepnoe Teno Harpenu ot temrneparypsl 600 K 1o 2400 K. Bo ckonbpko pa3 yBeauuuiach
oO11ast TersioBast SHeprus, u3iaydaemas tTeaoM? Ha ckosibKo U3MEHHUIIACh IJIMHA BOJIHBI,




COOTBETCTBYIOIIAs MAaKCUMYMY SHEPTUH U3ITYYCHUS U CIEKTPAIbHBIN COCTaB U3IIydYeHUs?

2. ®ortoH ¢ sHeprueit 1 MaB paccesiiics Ha CBOOOITHOM TOKOMBIIEMCS AIeKTpoHe. Haltu yron
paccestHUsl JOTOHA U KUHETUYECKYIO SHEPTHUIO JIEKTPOHA OTAauu, €ClIU B pe3yiibTaTe
paccestHus ITMHA BOJIHBI ()OTOHA M3MeHMIach Ha 25%.

3. Ilpu nmoouepeIHOM OCBEIICHUU MTOBEPXHOCTH HEKOTOPOI'O METaJljIa CBETOM C JITHHAMHU
BoJtH 0,35MKM 1 0,54 MKM OOHAPYKHUIIH, YTO COOTBETCTBYIONINE MAKCUMYMbI CKOPOCTH
(OTO3IEKTPOHOB OTIIMYAIOTCA APYT OT JApyra B 2 pas3a. Haiitu paboTy BbIX0/1a SIEKTPOHOB C
MMOBEPXHOCTU 3TOTO METaILIA.

4. Ily4ok mapamienbHO IBHKYIIUXCS AJIEKTPOHOB, UMEIOIUX ckopoctu 106 m/c, majaet
HOpMaJIbHO Ha Iuadparmy ¢ JITUHHOH menbio mupuHoi 1 MxMm. Ha skpane 3a mienbio Ha
paccrosauu 0,5 M oOpasyercs audpakimonHas kaptuHa. OnpeaeauTs JMHEHHOE PacCTOsSTHUE
MEXTy AU(PPaKIMOHHBIMA MHHUMYMaMH TIEPBOTO MOPSIKA.

5. Bo ckoibko pa3 JiyTMHa BOJIHBI Jie Bpoiisis 4acTUIbl MEHbIIIE HEOIPEACIEHHOCTH AX ee
KOOpPJMHATBI, KOTOPAasi COOTBETCTBYET OTHOCUTEIILHON HEOIPEIEIEHHOCTH UMITyJsbea B 1% ?

6. DIJIEKTPOH HAXOIUTCA B 0ECKOHEUHO IITyOOKON MOTEHIIMAIBHOU siMe mupuHoi £. B kakux
Toukax B uHTepBayie 0 <x < { TUIOTHOCTh BEPOSATHOCTH  HAXOXKJCHUS JICKTPOHA Ha IIEPBOM
Y BTOPOM SHEPTeTUYCCKUX YPOBHIX OJMHAKOBA? BBHIYMCINTE TUIOTHOCT BEPOSTHOCTH JISI
ITHX TOYEK. Perienue nmosicHuTh rpaguyeck.

AKPNeS DyiekTpoMaraeTusm

1. Toueunsie 3apsaasl q1=10 uKin u q2=-20 1K1 Haxonarcs B Bo3ayxe Ha paccrosHuu 10 cm apyr
ot Apyra. OnpeaenuTs HaIPsKEHHOCTb MOJIS B TOUKE A, yJIaJI€eHHON Ha paccTOsIHUE 6 CM OT
nepBoro u Ha 8 ¢cM oT BToporo. Kak u3aMeHuTCs NOTeHIMalbHAasl SHEPTUS B3aUMOACHCTBUS
3aps70B, €CJIM IEPEMECTUTD BTOPOM 3apsA.l B 3Ty TOUKYy? Kakyro 1715 3TOro Hy’KHO COBEPIIUTH
paboty

2. lIBasnemenTa (€1 =1,2 B, 11 =0,1 Om, €2 =0,9 B, 12 = 0,3 OM) coequHEHBI OJTHOMMEHHBIMHU
nositocamu. ConpoTtuBienne R coennuuTenbHbIX MpoBoAoB paBHO 0,2 Om. OnpeaenuTs cuity
TOKa BIleNu | ¥ pa3sHOCTh MOTEHIIMAIOB Ha 3QKMMaxX Ka)JI0ro UCTOYHHKA.

3. Kpyrogoii BuTok pangnycom R=15,0 cM pacnosnoxeH OTHOCHTEIHHO OECKOHEYHO JITUHHOTO
IIPOBOJA TaK, YTO €T0 MIOCKOCTH NapauiesibHa npoBoay. [lepnenaukymsap, BOCCTaHOBICHHbIN Ha
IIPOBOJ U3 LIEHTpa BUTKA, ABJISETCS HOPMAIIBIO K IJIOCKOCTH BUTKA. Cuia Toka B mpoBoje [1=5A,
cuiia ToKa B BUTKe Toku [2=1A. PaccTosHue oT neHTpa BuTKa 10 nposoaa d=20 cm. Onpenenure
MarHMTHYIO HHAYKIHMIO B IIEHTPE BUTKA.

4. ITpoBoasuuii IIIOCKUI KOHTYp, UMEIOIINNA popMy OKpYKHOCTHU paauyca r = 0,05 M moMerieH B
OJIHOPO/IHOE MarHUTHOE MOJI€ TaK, YTO JUHUM MarHUTHON MHAYKLUHU TOJISl HAPaBJICHbI
MEPIEHIUKYIIIPHO MJIOCKOCTH KOHTYpa. Comnportusienue koHTypa R =5 Om. MaraurtHas
WHIYKIKS MeHsieTcs 1o 3akony B = kt, roe k = 0,2 Tn/c. Onpenenure: a) 3.11.C. UHAYKIIUH,
BO3HUKAIOIIYIO B 3TOM KOHTYpE; 0) CHITy HHAYKIIMOHHOTO TOKA; B) 3apsi[l, KOTOPBIH MPOTEYET 110
KOHTYDY 3a IIEpBbIE 5 CEKYHJI U3MEHEHUS TOJI.

BueaynutopHas camocTosiTesnibHas paboTa 00yJarommxcsl OCYIIECTBISETCS B BUIE U3YUECHUS
JUTEPATyPHI 10 COOTBETCTBYIOIIEMY pa3Jiey ¢ PopabOTKOM MaTepuaa; MOArOTOBKU K BHITOJTHEHUIO
Jab0paTOPHBIX padOT Mo (PU3UKE, MOATOTOBKHA K CEMUHAPCKUM 3aHSITHUSM U BHITIOJIHCHHE
WHJIUBUIYAJIbHBIX 33JJaHUN.

Hepeqeﬂb TEM JJIsl HOATOTOBKM K CEMUHAPCKHMM 3aHATHAM.



Tema 1. [IpuMeHeHrE 3aKOHOB COXPAHEHHUS ISl OMPEICIICHUS] CKOPOCTH TMOJIETa MYJIH

1. Umnynbsc MatepuasibHON TOUkU. UMIysibe cucTeMBbl. 3aKOH COXpaHeHUs uMItysbca. LlenTp macc
CUCTEMbI MaTepUaIbHBIX TOUEK.

2. MomeHT HUMITYJIbCA YaCTHUIIbI. MomeHT HUMITYJIbCAa CUCTCMBI. 3akoH COXPAaHCHUA MOMCHTA UMITYJIbCa
CUCTEMBI MAaTCPHUAJIBHBIX TOYCK.

3. PaGora cuiibl. MOLIHOCTE

4, KOHCGpBaTI/IBHBIC (HOTGHLII/IaJ'IBHBIe) CHJIBI. HOTCHI_[I/IaJIBHaSI OHEPTIHUA CUCTCMbI MAaTCPUAJIbHBIX TOYCK.
CBs13b CUJIBI U HOTGHHHaJIBHOﬁ OHCPIUH.

5. Kunerndeckast SHEpPIusi CUCTEMbI MaTEpUAIbHBIX TOYEK.
6. 3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIMH CUCTEMBI MAaTEPUAIbHBIX TOYEK.

7. Yapyrue u Heylpyrue coyiapeHusi.

Tewma 2. luHaMUKH BpaliaTeaIbHOTO JBMKEHUS TBEPJOTO TeJla BOKPYT HETIOIBMKHON OCH
1. AHanorus XapakTepUCTUK U YPaBHEHUM MTOCTYNATEIbHOIO U BPAIaTEIIbHOTO JIBHYKCHHUSL.
2. OCcHOBHOE ypaBHEHHE JUHAMUKH ITOCTYMATEIBHOTO ABMKEHUA (JBa BUA).
3. OcHOBHOE ypaBHEHUE NMHAMUKH BpAIIATEIHLHOTO JBUKECHHUS (J[Ba BUA).
4. MOMEHT CUJTBI U MOMEHT UMITYJIbCA.

5. MOMEHT nHepuuu TBEPAOIO Tea.

o)

. Teopema IlITeitnepa.

~

. HpI/IMeHeHI/Ie TCOPCMBI LHTeﬁHepa 1 CBOMCTBA aJAUTHBHOCTH MOMEHTa HWHCPIHU B IPOCTHIX ClIydadx.

Tema 3. OnpeneneHue CKOPOCTH 3ByKa METOJIOM CTOSTYEH BOJIHBI

1. Yro Takoe BoJIHA, BOJIHOBOU (PPOHT, BOJIHOBASI IOBEPXHOCTh, IIMHA BOIHBI? OCHOBHOE CBOWCTBO
BOJIHBI.

2. Ha3zoBuTe THIIBI BOJIH B JanTe ux OIIPECACIICHUC. B kakux cpcaax OHU paCHpOCTpaHHIOTCH?

3. B 9em cyTh npuHIuna cyneprno3uiiny BoiH? Yto HasbiBatoT uHTepdepeniueit? Kakue BoHbI
(MCTOYHUKH) HAa3bIBAIOT KOTEPEHTHBIMU?

4. Kak o0pa3yroTcs crosiune BoJIHbI? UeMy paBHa aMIUIUTY/a CTOSYEH BOJIHBI?

5. Kakoe ¢u3nueckoe siBieHHE onpeenseT 3aBUCUMOCTh CKOPOCTH PACIIPOCTPAHEHUS BOJIH B YIIPYTOi
cpelie OT UX YacTOThI?

6. KakoBa 3aBUCUMOCTb CKOPOCTH 3BYKa B BO3AYXE OT TEMIIEpaTyphl?

7. Kak akcniepuMeHTaJIbHO MOXKHO ONPEAeNIUTh CKOPOCTh PaCIpOCTpaHEHUs 3ByKa B ra3ax?



Tema 4. Mexanudeckue kojebanus. ['apMoHUYeCcKre U 3aTyXxaromniue Koinedanus. XapaKTepUCTUKH
3aTyXaroluX KojleOaHuii MasTHUKA

1. Kakue xonebanusi Ha3pIBAIOTCS TAPMOHUYECKUMH, CBOOOTHBIMH, BEIHYKJICHHBIMH, 3aTyXaOIIUMU?
2. Kakas cucrema Ha3bIBaeTcs (PM3NYECKUM MAsTHUKOM, a KaKas MaTeMaTHUYECKUM?

3. Iloyemy koseOaHust MasiTHUKA B TAHHOH paboTe OyAyT 3aTyXaloLIMMH, 1aXKe PU BBIKIIIOUCHHOM
AJIEKTpOMaruure?

4. 3anumuTe ypaBHEHHs 3aTyXaloNINX U He3aTyXarolMuX KoieOaHuil, CpaBHUTE UX.
5. Kak aMmrmuTyna 3atyxaromux KojaeOaHuii 3aBUCUT OT BPEMEHH M OT YHMCJIa KoJieOaHu?
6. Uto Takoe coOCcTBEHHAst YacTOTa KOJIeOaHUi?

7. XapaKkTepuCTUKH 3aTyXaronux kojedanuil. x ¢uznueckuii cmpica. Kak u3MeHsroTcs ¢
XapaKTEPUCTUKHU 3aTyXaIOIUX KOJICOAHUN C YBEIIMUYCHUEM HANPSIKCHUS?

Tema 5. Di1eKTpOMarHuTHbIE BOJIHBI

1. YpaBHenust MakcBeiia B MHTErpaibHOR Gopme. VX ¢pusudeckuit cMbIci.
2. BeriomorartenbHble ypaBHEHMSI MakcBelia 11 U30TPOITHOM Cpeabl.

3. OcHoBHBbIE ClIeACTBUS U3 Teopur MakcBeria.

4. DnekTpoMarHUTHbIE BOJHBL. CKOPOCTh UX PAaCIPOCTPAHEHUSI.

5. CBolicTBa 3JIEKTPOMATrHUTHBIX BOJIH.

6. llIxana DMB.

Tema 6. BonnoBas ontuka. aTepdepenuus csera

1. DnexTpoMarHUTHBIE BOJIHBI.

2. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH.

3. MuTepdepenius cBeTa OT IByX HCTOUHUKOB.

4. Natepdepennns cBeTa OT MIIOCKOTApATIICIbHON TIJIAaCTUHKH.

5. Untepdepentius cBeTa OT IIIACTHHKY TiepeMeHHo# TommuHbl. Konbsiia HeroToHa.

6. Ilpumenenne uHTEpPEPEHLINHU CBETA.

Tema 7. BonHoBast ontuka. /{udpakuus ceera



1. ABnenue qudpakiuun. Oco6eHHOCTh MU(paKIuu CBETOBBIX BOJIH. Judpakius Openens u
®paynrodepa.

2. [Tpunuun ['roiirenca-®penend. YnpoueHne BEIYUCICHUN ¢ TOMOIIBI0 BEKTOPHOM THarpaMMmabl.

3. Audpaxuus Openens Ha KpyriioMm oTBepcTHH. 30HbI Dpeners.

4. Nudpaknus OpayHrodepa Ha y3KOM MPAMOTUHEHHON IeTH. Y CIIOBUS MAKCUMyMa U MUHUMYMA.
3aBUCHUMOCTh MHTCHCHUBHOCTH CBETA OT yriia Au(pakiiuy.

5. Audpaxknuonnas pemerka. OCHOBHbIC XapaKTEPUCTUKU AU(PAKIIMOHHON pEIIeTKU. Y CIOBUS
IJIAaBHBIX MAaKCUMYMOB U MUHHUMYMOB U 100aBOYHBIX MUHUMYMOB.

Tewma 8. Bonmnosast ontuka. [Tomsipusanus cseta
1. Ionsipuzanus cBeta. ECTECTBEHHBIN U MOJISIPU30BAHHBIN CBET.
2. [longpuzanus cBera Npu OTpaXEHUU U IperaoMieHuu. 3akoH bprocrepa.

3. Ionsipu3zarus npyu IBOMHOM JydernpenomieHnd. CBOMCTBAa OOBIKHOBEHHOTO U HEOOBIKHOBEHHOTO
JIy4eH.

4. [longpuzaunonusie npusmsl. [Ipu3zma Huxomns.
5. 3akoH Mantoca. AHanu3 NOJISPU30BAHHOIO CBETA.

6. OnTHYECKHN aKTUBHBIC BCIICCTBA. BpameHHe IIJIOCKOCTH ITOJIApU3allhuH CBCTA.

Tema 9. KanToBas npupoaa csera. KopnyckyasipHO-BOTHOBOH Tyann3M

1. TerioBoe u3nydeHue abcomoTHO YepHoro Tena. 3akoH Ctedana — bonpiMana. 3aK0H cMelIeHHS
Bumna.

2. KopmyckynsipHO-BOJIHOBOM Ayalli3M cBeTa. DHEPrus ¥ UMITyJbc (poToHa. [laBIeHne cBeTa.
3. ®oroaddext. 3akoHbl poTodrpdexra. Dopmyna DUHIITEHHA.
4. O¢pdexr Komnrona. opmyna Komnrona.

5. BonHoBbIe cBoiicTBa yacTui. JlimuHa BosHel e bpoins. [Ipunnun neonpenenenHoctu I eitzendepra.

Tema 10. DmeMeHTHI KBAHTOBOH MEXaHUKH
1. Ilnanerapuas mozaens aroma. [locrynate bopa.

2. U3nydenue atoma BOIOpOAa U BOAOPOAONOA00HBIX crcTeM. CriekTpaiibHble cepun. Gopmyna
bansmepa.

3. CHCKTpBI MHOT'O3JICKTPOHHBIX aTOMOB. 3akoH Mo3mu.



4. KBaHTOBBIE UKCIIa, XapaKTEPU3YIOIINE MOJIOKEHHE AIIEKTpOHA B aToMe. KBaHTOBaHUE SHEPTHH.
KBantoBanne momeHTa uMnyibca. CIUH 3JIEKTPOHA.

5. Cxema sHepreTUYeCKuX YpoBHEH aToMa Bojiopoa. [IpaBmima oTbopa mpu aTOMHBIX MIEPEX0/1ax.

6. 3aroHEeHNE AIEKTPOHHBIX 000JI0YEK B MHOT03JIEKTPOHHBIX aToMax. [Ipuniun [Taynu.

IIpumepHble HHAUBHAYATbHBIE ToMalIHue 3aganus (U/13)
1 cemectp

33,[[3‘{& 1 «Kunemaruka IIOCTYNATCIbHOI'O X BpalllaTCIIbHOI'O ABUXKCHU

Paaunyc-BeKTOp 4acTHUIIbl K3MEHSIETCS 110 3aKOHY I' = t1 + 4t] — 2k (m). Haiitu BekTOp CKOpPOCTH V,
BEKTOp YCKOPEHMsI &, MOJ1yJIb CKOPOCTH U YCKOPEHHUsI, @ TAKXKE Yro MeXJly STUMU BEKTOPaMHU B MOMEHT

BpeMeHu t = 2 ¢c.

33,[[8.‘{3. 2 ((I[I/IHaMI/IKa MMOCTYHATCIIbHOI'O ABHUIKCHUS

Ha Teno maccel m, nexariee Ha riaJKol rOpu30HTAIBHON TIJIOCKOCTH, B MOMEHT t = 0 Hayasa
JeCTBOBATh CHIIA, 3aBHCAIIas oT Bpemenu kak F = kt, rue k — mocrosuuas. Hanpasienue 3Toi CHIbI
BCE BpEMsI COCTABIISIET YTOJI & C TOpu30HTOM. HailTu ckopocTh Tesla B MOMEHT OTphIBA OT MJIOCKOCTU U

IIyTh, IPOMJCHHBIN TEJIOM K ’TOMY MOMEHTY.

3anaua 3 «JluHaMuKa BpamaTeaIbHOTO ABHKCHUS)

Yepes 610k, umeromuii GopMy AMCKa, epeKnHyT mHyp. K KOHIaM HIHypa NpuBs3ail TPy3UKU
maccoif my; = 100r y m;, =110 r. C xakuM ycKOpeHHEeM OyayT ABUraThbCsl I'PY3MKH, €CIIM Macca T
6noka pasHa 400 r? Tpenue npu BparieHuu 0J10Ka HUYTOXKHO MaJo.

3anava 4 «3aKOHBI COXpaHEHUsI SHEPTUH, UMITYJIbCA U MOMEHTA UMITYJIbCa

YenoBeK CTOUT Ha CKaMbe JKYKOBCKOrO M JIOBUT PYKOW Ms4 Maccod m = 0,4 KT, jneTsmmil B
TOPU30HTAIEHOM HAIPABJIEHUH CO CKOPOCThI0 V = 20 M/c. TpaeKTopHs MsS4a IPOXOUT HA PACCTOSHUH
r = 0,8 M 0T BepTHKAILHON OCH BpamieHus ckaMbu. C Kakol YIioBOH CKOPOCTHIO M HAYHET BPAILATHCS
ckaMbs JKyKOBCKOTO ¢ 4EJOBEKOM, MOMMABIIUM M4, €CIIM CyMMAPHBIA MOMEHT HHEPLMHU YeIOBEKa U
CKaMbH paBeH | = 6 Kr - m°?

3anaua 5 «["apMoHnYecKHe KOJIeOaHUs»

Yacruiia coBepIraeT rapMOHHYECKHE KoJeOaHus BJOJIb OCH X OKOJIO MOJIOKeHHe paBHoBecus X = 0.
Yacrora konebanuii w = 4¢” 1. B HEKOTOPBIA MOMEHT KOOpPJIMHATA YaCTHUIIBl X5 = 25 CM U ee
CKOpoCTh v, = 100 cm/c. Haiitu KoopAnMHATY X M CKOPOCTh V 4acTHIIBI yepe3 t = 2,4 € mocJie 3Toro

MOMEHTA.
3amaua 6 «3aTyxaromue KojieOaHus»

OnHopoaHslii muck paguyca R = 13 cu MoKeT BpamarhCsi BOKPYT TOPU30HTAIILHON OCH,

MEPIEHANKYIISIPHOM K €ro TIIOCKOCTH U MPOXOISIIel yepe3 kpail nucka. Halltu nepuoa manbix
KOJICOAHHIA 3TOTO JAUCKA, ECITH JOrapu(PMUUECKHUI JeKpEeMEHT 3aTyxanus A = 1,



3agaua 7 «PensITUBUCTCKAA MEXAHUKA)

B coGcTBeHHOI cucTeMe oTcueTa UMeeTcs MPSIMOYTOJIbHHUK ¢ COOTHOIIEHHEM CTOPOH 4:5. B xakom
HaNpaBJICHUH U C KAaKOW CKOPOCTHIO JOJKEH JIBUTATHCS 3TOT NPSIMOYTOJIbHUK, YTOOBI B JTaOOpaTOpHON
CUCTEME OTCUETa OH BBITJISAEI, KaK KBaapaT?

3anava 8 «[lonspuzauus ceeray

YacTUYHO NOJSPU30BAaHHBIA CBET MagaeT Ha mnojispuzatop. [Ipy monokeHHH TNOJsipU3aTopa,
COOTBETCTBYIOIIEMY MHHHUMYMY TPONYCKAaHHS, WHTEHCHUBHOCTH CBeTa ocladisercs B § pa3 1o
OTHOIICHUIO K Ha4YaJbHOU. YeMy paBHa CTEIEHb MOJsIpH3aluy nanaroniero ceera? [lormomeHuem ceera
npeHedpeys.

3amaua 9 «MHTEpdepeHIIns CBETOBBIX BOJHY

Cdepuueckasi TOBEpXHOCTH IJIOCKO-BBITYKIIOHN JIMH3bI COMPUKACACTCS CO CTEKJITHHOM IJIACTUHKOM.
[IpocTpaHcTBO MeX Ay TMH30U U IIJIACTUHKOM 3aM0IHEHO cepoyriiepoaoM. [lokazarenu npenomieHus
JIMH3bI, CEPOYTIIEPO/Ia U IIIACTUHKUA PaBHBI COOTBETCTBEHHO Ny = 1,5, n, = 1,63 u ny = 1,7. Paguyc

KPUBU3HBI CPepHUIECKOM moBepxHOCTH JUH3EI R = 100 cM. OnpenenuTs pagnyc NsSTOro TEMHOTO

koubiia HeroTona B oTpaxkeHHOM cBeTe ¢ A = 0,61 MKM.

3anava 10 «/Iudpakmausi CBETOBBIX BOJIH»

Mesx 1y TOYeUyHbIM HCTOUHUKOM CBETa U SKPaHOM MOMECTHIIN uadparmy ¢ KpyriibIM OTBEPCTHUEM,
pasnyc KOTOpOro I' MOKHO MEHSITh. PaccTosiHust OT nuadparMbl 10 MICTOUHHUKA U SKpaHa pPaBHBI

a= 100cm u b = 125cm. OnpenenuTh JIMHY BOJHBI CBETA, €CJIM MAKCHMYM OCBEIIEHHOCTH B LIEHTPE
I paKIIMOHHON KapTUHBI HA DKpaHe HaOmoaaercs npu rq = 1,00mMM 1 cneayroumii MaKCUMyM MIpH

r, = 1,29

3amaua 11 «TemnoBoe U3IydeHUE

OmnpenenuTts, KaKoe KOJIMYECTBO YHEPTUU U3ITydaeT 3a | MUHYTY aOCOIIOTHO YEPHOE TEJIO C TIOBEPXHOCTH
IJIOLIA/IbI0 3 CM2, €CIIM U3BECTHO, YTO MAaKCUMaJIbHAs CIIEKTPaJIbHAs INIOTHOCTh €r0 SHEPTeTUYECKON
CBETUMOCTH IIPUXOJUTCS Ha JUIMHY BOJHBI B 600 HM.

3anava 12 «Doro3pdexr»

OHpe,[[eJ'II/ITB MAaKCUMAJIbHYIO CKOPOCTb V.. (I)OTOBJ'ICKTpOHOB, BBUICTAOIIUX U3 MCTAJJIA ITPU

obiyuenun potoHamu ¢ 3Heprueit € = 0,767 MsE.

3amaua 13 «3ddext Komnrona»

OrmpesenuTh YHEPTUI0, MPUXOSIIYIOCS Ha 3IEKTPOH oTaaun npu dpdexre Kommnrona, eciau paccesiHue
¢doTona mporcxoaut Ha yroan 8 = /3. Dueprus porona 1o paccesaus € = 0,58 MaB. [Tox kakum

YTJIOM OYyJIeT ABUTATHCS AJIEKTPOH OTAaun?

3amaua 14 «BoaHOBBIE CBOMCTBA YaCTUID

JInMHa BOJHBI M3Iy4aeMoro aToMoM (oToHa cocrtasiser A = 0,6 MKM. Bpems Ku3Hu aroma B
BO3OYXIEHHOM cocTosHMH T = 107% ¢ . OmnpenenuTe OTHOIIGHME €CTECTBEHHOH IIMPHHBI
SHEPTreTHUYECKOr0 YPOBHS K SHEPTHH, U3IIYYEHHON aTOMOM



3agaua 15 «IloreHnmanpHasa ssMay

HelitpoH HaxoauTcs B OJHOMEPHOW OECKOHEYHO TJIyOOKON MOTEHIIMAIBHOM SME HIUPUHOU
1 =107"" M ¢ a6COMOTHO HENPOHMIAEMBIMH CTEHKAMH. HaiiuTe HAMMEHBIIYIO PA3HOCTh IBYX
COCEIHUX IHEPreTUUECKUX YPOBHEW HEHTPOHA.

3anava 16 «Teopus bopa»

Haiitu nepuon T oOpaiieHus 31MeKTpOHA HA MEPBOM OOPOBCKOM OpOHMTE aroma BOAOPOIA U €ro
YIJIOBYIO CKOPOCTh .

Bomnpocs 1)1 MOATOTOBKH K 3a4eTy
1. ®uznyeckue 0CHOBLI MEXaHHKHU

1.1. Mexanuueckoe nBmwxkeHue. Tpaekrtopusi nBwxkenus. lIpodnennsiii nyts. llepemenienue.
Cpennsis 1 MrHOBEHHasi CKOPOCTU JBWKeHusa. HampasieHnue u Moaysib ckopocTd. DopMmyssl MyTH U
CKOPOCTH IIPU PAaBHOMEPHOM U PAaBHOYCKOPEHHOM JBUKEHUSX.

1.2. Yckopenue nBuxeHHs. TaHreHUManbHOE M HOPMallbHOE yckopeHus. VX HampaBieHus u
¢bopmysbl. opMysIbl IYTH U CKOPOCTH IIPU PABHOMEPHOM U PABHOYCKOPEHHOM JBHIKEHHSIX.

1.3. IlocTynarenbHOE U BpallaTelbHOE ABM)KEHHUE TBEPAOIO Teja. YTJIOBas CKOPOCTh. YTIJIOBOE
yckopeHue. CBsi3b JIMHEHHOW CKOPOCTH C YTJIOBOM U TAHT€HIUAIBHOI'O YCKOPEHMUSI C YTJIOBBIM.

1.4. Ilepsriii 3akoH HbroToHa; mMHepuuanbHas cuctema orcuera. Cuia B3aUMOJEHCTBUS TEI.
Macca Tena. Bropoii 3akoH Herorona. Mmnynbec Tena. Beipaxenue BToporo 3akoHa HeroToHa uepes
W3MEHEHUE HUMIyJbca Tejla.  YCIOBUE JABW)KEHUS: a) PaBHOMEPHOro, 0) MNpsSMOJIMHEHHOrO, B)
PaBHOYCKOPEHHOTO.

1.5. Bropoii 3akoH HproTOHA J171s1 MaTepraabHON TOUKH, IBHKYILEHUCS 110 OKPYKHOCTH. [Ipumepsr.
1.6. Tpetnii 3axkon Hetotona. [Ipumepsl. 3akoH coxpaHeHUs: UMITyJIbca. PeakTuBHOE BIKEHHUE.

1.7. MoMeHT cuibl OTHOCUTENBHO ocH. 1ledo cunbl. BelpaskeHne MOMEHTA CUIIBI OTHOCUTEIIBHO
OCH 4epe3 TAHNCHUHAIBHYIO COCTaBIAIONIYIO cwibl. MomeHT mHepuuu Tten. Teopema lllrelnepa.
OCHOBHOH 3aKOH JMHAMMKH BpAIaTeIbHOIO IBHKEHUSA. Y CIIOBUS paBHOMEPHOT'O U paBHOYCKOPEHHOTO
BpallleHUs] TBEPJIOTO Tena.

1.8. MomeHT uMITyJibca Tejla OTHOCUTEIHHO OCH. BhIpakeHHME OCHOBHOTO 3aKOHA JTMHAMHUKU
BpalIaTeIbHOTO JIBIXKCHHS Yepe3 M3MEHEHHE MOMEHTa MMITYJbhCa Teja. 3aKOH COXPaHEHUS MOMEHTa
umnyibca. [Ipumepsr.

1.9. Pabora cunbl. [Ipumepsr hopmyr pabotsl cuit. KoHcepBaTUBHBIE 1 HEKOHCEPBATUBHBIE CHITHI.
PaboTta xoHcepBaTHBHBIX CWJI Ha 3aMKHyTOM myTH. IloTenuumansHas sHeprus. [Ipumepsr dopmyn
MOTEHIMAIBbHON DJHEPIUM B3aUMOJCHCTBHUS  TEllL. CBsA3b TOTEHUHUAIBHOW SHEPrUd C CHUJION
B3aHMOJICHCTBHSL.

1.10. Kunernueckass »Heprusi Tena; ee cBsi3b ¢ palOoTtoil cunbl. KuHeTndeckas sHeprus
ITOCTYIIATEIBHOIO U BPA[aTEIbHOTO JIBH>KEHHS TBEPJIOTO TENA.

1.11. Mexanunueckas sHeprus Teja. 3aKOH COXpaHEHUs] MeXaHu4yecKoil sHepruu. CBs3b pabOThI
HEKOHCEPBATUBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOW SHEPTUH CHCTEMBI TEl.



1.12. Kunematuka KojeOaTeIbHOTO ABWKEHUS: CMEIICHUE, aMIUTUTyAa, ¢asa, IUKInYecKas
4acToTa. YpaBHEHHE TapMOHWYECKHX KoyieOaHui. CKOpPOCTh M YCKOPEHHE TOYKH, COBEpIIAIOIIeH
TapMOHHUYECKHE KOJICOaHHS.

1.13. JlunamMuKa rapMOHUYECKHUX KOJIeOaHM; KBa3uynpyras cuia. [Ipumepsr.

1.14. ®uznueckuii MasTHUK. [lepron konebaHuit 1 MpuBeICHHAS ITMHA (HU3UIECKOTO
MasTHHKA.

1.15. Kunernueckas, MoTEHIIMAIbHAS U MEXaHUYECKasl YHEPTUU MPU TAPMOHUYECKUX
KOJICOaHUSX.

2. DJIeKTPUYECTBO U MATHETH3M

2.1. DneKkTpocTaTUHYeCKOe B3aUMOJICHCTBUE TeJl. DNeKTpuUecKkuid 3apsa. 3akod Kynona.

2.2. Dnexkrpocrarhyeckoe  mosie.  HanpspkeHHOCTh M JJIGKTPUUECKOE  CMEIICHHE
ANEKTPOCTATUYECKOTO MMOJsl. HampshkeHHOCTh IMOJsl  TOYeYHOro 3apsma. I[lpumepsl  dopmyl
HATPSHKCHHOCTH TIOJISI 3aPSHKEHHBIX TEIL.

2.3. ®opmyna pabOTHl 3JICKTPOCTATHUECKOTO B3aWMOJCUCTBUS JBYX TOYCYHBIX 3apsJIOB.
KoHcepBaTUBHOCTH AJIEKTPOCTATUYECKOTO B3auMOJIeHCTBHs. [loTeHIMAN 3JIEKTPOCTATUUECKOTO TOJIS.
[ToTeHnMan 31EKTPOCTATUYECKOTO TMOJIA TOYEUHOTO 3apsana. dopmyrna paboThl 3IEKTPOCTATHIECKOTO
noJisg. CBsi3b HAIPSHKEHHOCTH AIIEKTPOCTATUYECKOTO TMOJISI C TOTEHIIUATIOM.

2.4. DNeKTpOEeMKOCTb ITPOBOJHHUKA U KOHJIeHcaTopa. PopMyJia 3J1eKTPOEMKOCTH TIOCKOI0
KOHJIEHCATOpa. DHEPrus 3JIEKTPUYECKOTO OIS,

2.5. DnexTpuuecKkuid TOK. YCJIOBUS BO3HMKHOBEHHS M CYIIECTBOBAaHUS 3JEKTPUUYECKOTO TOKa.
Cuna toka. [ImoTtHoCcTh TOKa. BbIpaxkeHHE MIIOTHOCTH TOKa 4Yepe3 XapaKTEpPUCTUKH MEPEHOCUHUKOB
3apsja.

2.6. DnexTpuuecKoe CONpOTUBIIEHNE TPOBOJHUKOB. DOpMysia COMPOTUBIECHUS LIUIMHAPHIECKUX
MIPOBOJIHUKOB. Y IETbHOE CONMPOTHBJIEHUE BemlecTBa. 3akoH Oma. 3akoH Oma B muddepeHnmnanbHon
dopme. Knaccndeckast TeOpHst SJIEKTPOIIPOBOTHOCTH METAILJIOB.

2.7. Croponnue cuibl. J.1.c. Hanpspkenne. Pabota snexkrpuyeckoro Toka. 3akoH Jxoynsa-Jlenna.

2.8. MarautHoe B3aumozeiictsue. MarautHoe nose. Cuna Jlopenua u cuna Amnepa. Maaykuus u
HaNpsHKEHHOCTh MarHUTHOT O 1oJisl. 3akoH brno-Casapa-Jlamaca.

2.9. TloToxk MHAYKIUM MarHUTHOro mnousisa. dopmyna paboThl CHibl AMIlepa MpHU JBHKEHUHU
IIPSIMOTO TPOBOJAHUKA C TIOCTOSIHHBIM TOKOM B OZJHOPOJAHOM MarHUTHOM IoJie. IHIyKTUBHOCTb KOHTYpa.
OHeprus MarHUTHOTO TOJIS.

2.10. OnexktpomarnuTHas uHAYKIUSA. Onbitel @Dapanes. OObsCHEHHE 3JIEKTPOMArHUTHOU
nHaykuud. Popmyia 3.1.C. dIeKTpoMarauTHOW nHAyKuuuU. [Ipasuito Jlenna.

2.11. Camounaykmus, ee oobsacHenune. @opmyna 3.1.c. CAMOMHIYKIIHH.

2.12. IlepBoe W BTOpPOE TOJIOKEHUS TEOPUU IJIEKTPOMATHUTHOrO Tnoil Makcsesia.
DNEKTPOMarHMTHOE U3IIy4ECHHUE.



3. Boansbl. BoanoBasi onTtuka

3.1. Yopyrue (MexaHu4eckue) BOJIHBI. MeXaHU3M WM YCJIOBHUS BO3HHUKHOBEHHS YIPYTHX BOJIH.
[Tonepeunble U MPOJOJIbHBIE YIIPYTHUE BOJHBI, YCIOBUS WX BO3HUKHOBEHUS. CKOpPOCTHh BOJIHBI. J{amHa
BOJIHBI. [{uKinueckoe BoJHOBOE uncio. BeipaxkeHue pasHocTH (a3 kojaebaHui ABYX TOUYEK Cpelbl yepes
Pa3HOCTbh X0/1a BOJIH J0 ATHX TOYEK.

3.2. YpaBHeHHE TIOCKOW BOJIHBL. BoHOBBIE TOBepxHOCTH. [10CKHe U cheprueckue BOJHBL. JIyd
BOJIHBI.

3.3. 9HepFeTI/ILIeCKI/Ie XapaKTCPUCTHUKKU BOJIH: 00beMHasT MJIIOTHOCTH OHCPIrur BOJIHBI, ITOTOK
OHEPI'YU BOJIHEI, INIOTHOCTD ITOTOKA SHEPTHUU BOJIHBI, MTHTCHCHUBHOCTD BOJIHBI.

3.4. DnexTpoMarHuTHasE BOJIHA, YCJIOBHE M CXeMa €€ BO3HUKHOBEHHS.  CKOpOCTh M JIIMHA
AJICKTPOMArHUTHON BOJIHBI B BaKyyMe W B DPa3lIMYHBIX cpenax. [lokaszarenb NpENOMIICHHS CPEIIbL.
[IIkana 3JIeKTPOMarHUTHBIX BOJIH. XapaKTEPUCTHKA AIEKTPOMATHUTHBIX BOJIH PA3JIMYHBIX WHTEPBAIOB
JUTAH BOJIH.

3.5. IIpencraBiieHre rapMOHHYECKUX KOJeOaHMI B BUJE BPAIAOIICTOCS BEKTOpa. AMIUIUTYIA
KoJIeOaHUW TIPU CJIOXKCHHMH JIByX TapMOHUYECKUX KOJeOaHWWd C OJWHAKOBBIMH 4YaCTOTaMH,
COBEPUIAIOIIUXCS BIOIb OJHOM MPSAMON. YCIOBUSL YCUTICHUS M MaKCUMAIIbHOTO YCUJICHHS KOJIOaHMIA.
VcnoBus ocnabieHns 1 HAauOOJIBIIEro 0caa0aIeHUsI KoIeOaHuii.

3.6. Untepdepenuns BonH. KorepeHTHbIE BONHBI. YCIOBUS KOT€PEHTHOCTU BONH. OnTuueckas
JuiiHa MyTH (0.1.11.) cBeTa. CBSA3b Pa3HOCTH O.J.I. BOJH C Pa3HOCTHIO (a3 KoneOaHUil, BHI3BIBAEMBIX
BOJIHAMU. AMIUIUTYJla PEe3yJIbTUPYIOLIEro KojieOaHus MpU HHTEpGEpEeHLMH JABYX BOJIH. YCJIOBUS
MaKCUMYMOB M MHUHUMYMOB aMIUIMTYIbl NpH HHTEp(epeHnnn AByX BONH. HMHTepdepeHnnonHsie
IIOJIOCHI U I/IHTep(bepeHHI/IOHHaH KapThHa Ha INIOCKOM 3KpPAaHC IPU OCBCHICHUU ABYX Y3KUX OJIMHHBIX
MapajuTeNIbHBIX MIEJICH: a) KPaCHBIM CBETOM, 0) OCJIBIM CBETOM.

3.7. OcymecTtBieHrne uHTEPGEPEHIIUU CBETa OT OOBIYHBIX UCTOYHUKOB cBeTa. MHTepdepenius
CBETa Ha TOHKOU TUICHKE, YCIOBHSI MAKCHMYMOB H MUHUMYMOB. W HTep(epeHIINOHHBIE TOJI0CH PaBHOU
TOJIITUHBI U HHTEP(EPESHIIMOHHBIC TIOJIOCH PABHOTO HAKJIOHA.

3.8. CTosiuas BoJIHA KaK YaCTHBIN cllydail HHTeppepeHuu. Y paBHEHUE IIIOCKON CTOSIYEN BOJIHBI.
AMIUTATY1a CTOSYEN BOJHBL. Y3JIBI M IIyYHOCTH CTOSIYEH BOJHBI. MI3MeHEHHE BUAA CTOSMEW BOJIHBI CO
BpemeHeM. [lpeBpaimieHus sHepruu B ctosuyedl BoiHe. (OOpa3oBaHHE CTOSYMX BOJH B CIUIOIIHBIX
OTrPaHUUYEHHBIX CpeAax. Y CIOBUE UX BO3ZHUKHOBEHUS.

3.9. Iudpakuus BosiH. O0bsicHEHHE AU (PpaKIIUY BOJIH Ha ocHOBe puHuuna ['tolirenca —dpenens.
Ju¢ppakunonHas KapTHHA, HaOmM0gaeMasi Ha IUIOCKOM JKpaHe, eclM KPYIJIoe OTBEPCTHE OCBEINAeTCs
KpPacHbIM CBETOM, M €CIIM MEXJy TOYEYHBIM MCTOUYHHKOM KpPAaCHOTO CBETAa M 3KPAaHOM pACIOJIOKEHA
KpyrJias mperpaja.

3.10. Iudpakuus Opaynrodepa u cmocoos! ero ocymectsienus.  udpakuus Opaynrodepa ot
OJTHOM 1mIenH. Y CIOBHUSI MAKCUMYMOB U MUHUMYMOB nu(dpakiuu. Pacnpenenenre HHTEHCUBHOCTH CBETa
0 DKpaHy.

3.11. Iudpaxuonnas pemerka. Cxema 1 IpeuMyIIecTBa OCYIIECTBICHUS TUPPAKLIUU CBETa Ha
pelIeTKe. ['maBHBIE MAaKCHUMyMBbI, YCJIOBHE€ WX BO3HUKHOBEeHHUA. JM(DpakIMOHHBIN CHEKT.
JudpakimonHas KapTHHA IPU OCBEIIEHUH PEIIETKU OEIbIM CBETOM.



4. Jj1eMeHTbl KBAHTOBOM ONTUKU U ATOMHOM (pU3MKN

4.1. TennoBoe HW3TydeHHE, €r0 DHEPreTUYeCKue XapakrepucTuku. 3akoH Kupxroda. Crektp
TEIJIOBOTO HM3JIydeHHs] abCOIIOTHO depHoro Ttena. 3akoHwl Credana-bonbsimana, Buna. Iloctymar
[1nanka.

4.2. ®otosnektpuueckuii 3 dexr. BoaprammepHas xapaktepuctuka ¢Gotoroka. OmbITHBIE
3aKkoHOMepHOCTH (hoToddpdekra. YpaBHeHHe DiHITEHHA 11 PoTodddekTa.

4.3. ®otonbl. KoprnyckynsipHO-BOJIHOBAsI IPUPO/IA CBETA U YACTHIL.

4.4. SAnepnast mozenb aTomMa. Pe3ynbTaThl KBAHTOBO-MEXAHUYECKOTO PACCMOTPEHUS TOBECHUS
3JIEKTPOHA B BOJOPOAONOA00HOM aToMe. M3mydeHue U MOMIIONEHNE SHEPTUU aTOMaMU M MOJIEKYJIaMH.

4.5. CocraB anep aroMoB. PagnoakTuBHOCTG siaep. Peakiiuu neneHus u cuuTesa saep.

4.6. DneMeHTapHble 1 PyHIaMeHTaIbHbIC YacTUIlbl. OOMEHHBIN MEXaHU3M B3aMOICHCTBUI



puioxenne 2

OueHouHBbIE cpeICTBA AJ5 NPOBeIeHUs] MPOMEKYTOUHOI aTTecTaluu

a) HnannpyeMble pe3yJabTaThbl oﬁyqem/m H OLICHOYHBIC CpeaACTBA AJIA IIPOBCACHUA

NMPOMEKYTOYHOM aTTeCTALMHU

Kon nnaukaropa

Nupukatop A0CTHXKEHUS
KOMIIETEHIINH

OrneHouHBIE CpesicTBa

OIIK-1: Cnioco6eH NpuMeHsSITh eCTeCTBEHHOHAYYHbIE U 00IIeMHKEeHePHbIe 3HAHUS, METOAbI
MaTeMaTHYeCKOr0 aHAJIN3a U MO/IeJTUPOBAHUS, TEOPETHYECKOT0 U IKCIIEPUMEHTAIbHOT0
HCCJIeIOBAHNS B NPO(eCCHOHATBHOM 1eSITeJIbHOCTH

OIIK-1.1

Pemraer crangapTHbie
npodeccruoHaIbHbIE
3a/1a4M C MPUMEHECHUEM
€CTECTBEHHOHAYYHbBIX U
00IIENHKEHEPHBIX
3HAHUM, METOI0B
MaTeMaTHYeCKOTO aHaIn3a
Y MOJICTIMPOBAHUS

1. ITonynipoBOHUKOBBIN U0 UMEET:

a) JIBa p-n —nmepexona

06) OpmuH p-n — epexon

B) He umeer p-n — nepexona
2. JIBa xonnencaropa emkoctsimu 100 nd u
200 n®P coOTBETCTBEHHO COEIUHEHDI
napajuiensHo. YeMy paBHa o0miasi eMKOCTh
TaKoM 0aTapen KOHACHCATOPOB?

a) 0,3 Mx®.
6) 150 nd.
B) 0,03 HO.
r) 300 nd.

3. Kakoe conpoTuBiieHuEe UMEET PE3UCTOP,
€CJIM TIPU MIPOXOXKJIECHUU TOKA CUJION 2 A
HaIpsHKEHUE Ha BBIBOJAX pe3nuctopa paBHo 10
B?

a) 20 Om.

6) 5O0wm.

B) 0,2 Om.

I) HET NPaBWJIBHOIO OTBETA
4. BoIpsAMUTENbHBIN U0 CITYKUT IS

a) IIpeoOpa3oBaHus MEPEMEHHOTO TOKA B
ITOCTOSTHHBIN

0) VYBenuueHMs HaNPsHKEHUS WM TOKa

B) YNpaBieHHUs BHEUIHUMH yCTPOHCTBAMU
5. Konpaencarop snexkrpoeMkocThio C=10 MkD,
3apspkeH 1o HanpspkeHus U=10 B. Yemy paBHa
SHEPrus MEKTPUUECKOr0 MO
KoHAeHcaTtopa?(OTBET 3aNMUIINUTE YUCTIOM)
6. Kak u3MeHHUTCS 371€KTPOEMKOCTb IJIOCKOTO
KOHJIEHCATOpa IIPH YBEJIIMUEHHUH 3aps/a Ha
MJIaCTUHAaX KOHJAEeHcaTtopa B 2 pa3a?

a) yBEIUYUTCH B 4 pasza

0) yBenuuuTcs B 2 pasza

B) YMEHBUIUTCS B 4 pasa

r) He U3MEHUTCH

J1) YMEHBIIUTCS B 2 pa3a
7. Kakoit u3 rpagukoB 3aBUCHMOCTH CHITBI
TOKA OT HaIPSKEHUSI COOTBETCTBYET
BOJIBT-aMIIEPHOM XapaKTepUCTUKE
II0JIYIPOBOTHUKOBOTO uozaa?
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8. Kakue HocuTenu 3apsiia MPUCYTCTBYIOT B
IIOJIYTIPOBOJIHUKAX p-TUHA?

a) GOTOHBI
0) IBIpKH

B) DJIEKTPOHBI
I') HOHBI

9. KakuMu HOCUTEIISIMHU SJIICKTPHYECCKOI'O
3apsgaia €c0371a€TCs TOK B HOJ'IyrIpOBOI[HI/IKaX?

a) DIeKTpoOHAMHU U MOHAMU
0) DneKkTpoHaMU U JABIPKaMHU
B) Tonbko 31exTpoHaMu

r) Toibko nOHAMHU

10. Ipu nocnenoBaTeIbHOM COSIMHEHNH JIBYX
KOHJIEHCATOPOB, UX 00IIasi EMKOCTb ...

a) paBHA CyMME €MKOCTEH KaKJI0TO U3
HHUX.

0) OoJbllle EMKOCTH KaXKJIOTO U3 HHX.
B) MCHBIIIE EMKOCTH KQKJOTO U3 HUX.

I) paBHA HYIIO.

OIIK-1.2

Pemraer
npodeccuoHanbHbIe
3a/1a4¥ ¢ IPUMEHEHUEM
METOJIOB TEOPETUYECKOTO
U DKCIEPUMEHTAIbHOTO
WCCIIEJOBAHMUS

11. B uens BItOYEHA MHAYKTUBHOCTH L = 1
I'n. MakcumanbHoe Hanpsbkenue Um = 314 B.
Yacrora Toka v = 50 'u. KakoBo aMmiuTyiHoe
3Ha4YE€HHE TOKA B LIETH?

a) 1A

0) 2,24 A

B) 2A

r) 224 A
12. Yto mpouCXOUT TIPH BKITFOUCHUHT

KOHACHCATOpa B LCIb IEPEMEHHOTO TOKA Ha
€ro 06Knazu<ax ¢ KoJIeOaHUSIMH HaHpH)KeHI/ISI?

a) OrtcraroT 1o ¢ase OT CUJIBI TOKA Ha 11/2
06) OmnepexaroT no (aze cuiay Toka Ha 11/2

B) CoBnamaroT 1o ¢asze ¢ KoneObaHusIMu
CHUJIBI TOKa

r) OmepexaroT 1o (aze cHITy ToKa Ha 21

13. YpaBHeHue konebaHuii B KOHTYpeE =
0,00005¢c0s10000mt. KakoBa coOcTBeHHAas
4acToTa KoJieOaHUW B KOHTYpe?

14. Yepes kaxyro JOJIO MEPUOA TTOCTIE




3aMBIKaHUs 3apsSKEHHOTO KOHACHCAaTOpa Ha
KaTyIIKy WHAYKTUBHOCTH SHEPTHS B KOHTYpE
pacmpeaenuTcss MeXy KOHJIEHCATOPOM U
KaTYIIKON OPOBHY?

a) 12T

0) /4T

B) 1/8T

r) 1/16 T
15. Kak u3MeHHUTCS 3JIEKTPOEMKOCTh TIOCKOTO
IJIOCKOTO KOH/ICHCATOpa MPU YBETUYCHUH
pacCTOSHUS MEXIY TUIACTHHAMU
KOHJieHcaTopa B 4 paza?

a) yMeHbIIMTCA B 4 pasa

0) yBenuuuTCcs B 2 paza

B) YMEHBIIMUTCS B 2 paza

I') HE U3MEHUTCS

1) yBeIu4yuTcs B 4 paza

16. O6uM BUIOM TPAEKTOPUH B OJTHOPOTHOM
AIIEKTPOCTATUYECKOM I10JIC SBISETCS

1) runepOoua;

2) mapaboua;

3) cunycowna;

4) BUHTOBAS JINHUSA.
17. OGmmM BHIOM TPACKTOPUHU B OJTHOPOTHOM
MarHUTHOM TOJI€ SIBJISETCS

1) runepbomna;

2) mapaboua;

3) cunycowua;

4) BUHTOBAS JINHUSA.
18. HampaBnenue cuibl Jloperia,
JeHCTBYIOIEH Ha 3apsKEHHYIO YaCTHILY B
MarHUTHOM T10JI€ MOYKHO OIPEIEIUTh 10
MPaBUITY

1) mpaBoii pyku;

2) mpaBOro BUHTA;

3) neBoii pyku;

4) Jlenna.




6) HOpﬂZ[OK MPpOBEACHUSA HpOMe)KyTO‘lHOﬁ aTTeCTallui, MMOKAa3aTeJId U KPUTCPUHU OLICHUBAHUA

[TpomexxyTo4Hast aTTecTalys Mo JUcHUIUIHHEe «DPU3HYeckne OCHOBBI MEXAHUKH M ONTHKH» MPOBOIUTCSA B (hopme
3aueTa M 3a4eTa ¢ OUEeHKOH(2 1 3 ceMecTpbl).

3auer 06yqa}0mnec;1 MMOJIy4arOT B pE3YJIbTAaTC BLIITOJHCHUA BCEX BUIOB pa60T, npeayCMOTPCHHBIX BO 2 CEMECTpC
HU3YyUCHHUA JIaHHOM JUCUUILIMHBL. B CJIydac HCBBIIIOJIHCHH A, 3a4CT IPOBOJUTCA B (bOpMC CO6€C€I[OBaHI/I$I 10
BOITIpOCaM COI'JIaCHO IMEPEYHIO BOIIPOCOB K 3a4€TYy.

Ilokazarenu u KpUTEpHUU OLICHUBAHHW 3a4€Ta:

- Ha OLICHKY «3a4YTCHO» 06yqafom1/11710;1 JACMOHCTPHUPYCT YPOBCHL, HEC HUIKE IOPOTOBOTO, Cq)OpMPIpOBaHHOCTI/I
KOMHETGHHHﬁZ B X0JI€ KOHTPOJIBHBIX MepOHpI/IHTI/Iﬁ MOT'YT OOITYCKaTbCsA OHII/I6KI/I, MOJKCT MPOABJIATHECA OTCYTCTBUEC
OTACIBbHBIX 3HaHPII>i, yMCHHﬁ, HaBBIKOB, 06yqa101111/117lc;1 MOT'YT UCHIBITBIBACT 3HAYUTCIIbHBIC 3aTPYAHCHHUA IIPU
OIICPUPOBAHNHU 3HAHUAMU U YMCHUAMMU IIPU UX IIEPEHOCC HAa HOBLIC CUTYyallUH.

- Ha OIICHKY «HE 3a4TEHO» 00yUYaIOIINIACs HE MOXKET MMOKa3aTh 3HAHHS Ha MOPOTOBOM YPOBEHb CHOPMUPOBAHHOCTH
KOMIIETCHIIMH, T.€. 00YJaOLINICsl He TIOKa3bIBAET 3HAHWE OCHOBHOI'O MaTepualia B 00beMe, He0OX0ANMOM IS
MPEACTOSIEH MPoPecCHOHANBHON e TEIbHOCTH; HE CIIOCOOEH apryMEHTUPOBAHHO U MOCIIEI0BATENbHO U3/1ararh,
JIOTyCKaeT rpyOble OMIMOKHU B OTBETaX; HE MOXKET MOKa3aTh HHTEIUICKTyaIbHbIC HABBIKM PEIICHHS MPOCTHIX 3a]1ad.
HE MOATBEPKIACT OCBOCHUE KOMIIETEHIINMH, PELyCMOTPEHHBIX ITPOTPaMMOH.

3a4eT ¢ OlLEHKOM 10 TaHHOW TUCIUILIMHE TPOBOJAMUTCS B YCTHOM (hopME MO IK3aMEHAI[MOHHBIM OUJICTaM, KaXkKIbId 13
KOTOPBIX BKJIFOYAET 2 TEOPETUIECKUX BOPOCA U OJJHO PAKTHUYECKOE 3aJaHue (3a1aqy).

[TokazaTenu v KpUTEPUU OLEHUBAHUS 3a4€Ta C OLICHKOMU:

— Ha OLIEHKY «OTIHYHOY (5 0aioB) — 00yJaronIuiics IEMOHCTPUPYET BHICOKHI YPOBEHb C(HOPMHUPOBAHHOCTH
KOMITCTEHIINH, BCECTOPOHHEE, CUCTEMAaTHYECKOE U IITyOOKOe 3HaHHE Y4eOHOr0 MaTepHaa, CBOOOIHO BBITIOIHSIET
MMPAKTUYCCKUEC 3a/IaHus, CBOGO}IHO OINCPUPYCT 3HAHUAMHU, YMCHUAMU, IPUMCHAICT UX B CUTyallUsIX MOBBIIIIEHHOM
CIIOXKHOCTH.

— Ha OIICHKY «xopoioy (4 0ajia) — 00y4aroIIMiCs IEMOHCTPUPYET CPEIHUN YPOBEHb CHOPMHUPOBAHHOCTH
KOMIIETEHIINI: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS HE3HAUNTEIIbHbIC OMMHOKH, HETOYHOCTH,
3aTpyJHCHHS NPU aHATUTHYECKUX OTEepaIysX, MEPEHOCEe 3HAHUIM U YMEHUIH HA HOBbIC, HECTAHIAPTHBIC CUTYAIIHH.

— Ha OLEHKY «yJIOBJIETBOPUTENBHO» (3 Oaia) — oOyyaromuiics JeMOHCTPUPYET OPOTOBBIN YPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETEHIIHIA: B X0JI€ KOHTPOJIBHBIX MEPOIIPUSATHH JOMYCKAIOTCS OIIHOKH, MTPOSBISETCS
OTCYTCTBHE OT/EJIbHBIX 3HAHWH, YMEHHH, HABBIKOB, 00YYaIOIHIACS HCIIBITHIBACT 3HAYUTEIBHBIC 3aTPYTHEHUS MIPH
ONEpUPOBAHUY 3HAHUSAMU U YMEHMSIMH IIPH UX NIEPEHOCE HA HOBBIE CUTYAIHH.

— Ha OIICHKY «HEYJIOBJIETBOPUTEIBHO» (2 0aia) — 00yJaronuiicss JeMOHCTpUpyeT 3Hauus He Oonee 20%
TEOPETUYECKOT0 MaTepHala, JOIMyCKaeT CyIeCTBEHHBIE OMIMOKH, HE MOXKET MI0Ka3aTh WHTEIUICKTYAIbHBIC HABBIKU
pereHus IPOCTHIX 3a7ad.



