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Pabouast mporpamMmma cocTaBiieHa C y4€TOM TpeOOBaHUIA:

® [OpsJKAa OpraHu3all ¥  OCYLIECTBJICHHS  OOpa3oBaTENbHOW  JEATEIBHOCTH  TI0
o0Opa3oBaTelbHBIM MpOrpaMMaM BbICHIEr0 00pa3oBaHUs — @porpamMmaMm OakajaBpHara,
IporpaMMaM  CHEIUaJUTeTa, IporpaMMaM  MAarucTpaTypbl, YTBEPKIECHHOIO IPUKA30M
MuHucTepcTBa HayKu M BhIciiero oopazoanusi Poccuiickori @enepanun ot 06.04.2021 Ne 245
(C U3MEHEHHUSIMH U JIONOJIHEHUSIMU);

. (benepanbHOro TOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJApTa BBICIIErO 00pa30BaHUS
M0 HampapjieHUO ToATOTOBKKM 35.03.06 ArpowHXeHEpHus, YTBEPKICHHOTO IPUKA30M
MunucrepctBa obpazoBanus u Hayku Poccuiickoit @epepauuu ot 23.08.2017 1. Ne 813 (c
M3MEHEHUSAMU U JIONOJTHEHUSIMHU).

[IpenogaBarenu, NOArOTOBUBILKE PabOUyIO IPOrpaMMy:

Crapuuii mpenojiaBareinb A.B. Cemenon
kadeaps UT, maremaTuku u Gu3uku

Pabowas mporpamma paccMoTpeHa Ha 3acelaHuH Kadeapbl WHPOPMALMOHHBIX TEXHOJOTHA,
MaTeMaTuku u pusuku (mpotokon Ne 8 ot 07.04.2025 r.).

3aBenyrommii kageapou B.10. Unbun

Pabouass mporpaMMa peKOMEHJI0BaHa K HCIOJIb30BAaHUIO B Y4eOHOM Mpoliecce METOINYECKOH
KOMUCCHEN (pakysbTeTa MUIEBbIX TeXHONorui (mpotokoia Ne 8 ot 16.04.2025 r.).

IIpencenaresib MeTOANYECKON KOMHCCHHA A.B. llloBkomnsic

PykoBoauTeb 0CHOBHOM NPodecCHOHANbHOMI
0o0pa3oBaTe/IbHOI MPOrpaMMbl A.B. ®ecenko




1. lIpeamer. Lean u 3a1a4u JMCHUIINHBI, €é MECTO B CTPYKTYpe 00pa3oBaTeibHOM
NMPOrpamMMbl

du3uka Kak HayKa SBIAETCS OCHOBOM BCEro €CTECTBO3HAHMS M HMMEET
dbyHIaMEHTANIBHOE 3HAYCHUE ISl TOHMMaHUS Pa3IUYHBIX MIPOIIECCOB B OKPYIKAIOIIEM HAC MHUPE.
Ona oka3blBaeT BIMAHUE HA JApPyrue HAyKd H CIYXKHT 0a30il A mpodeccrnoHaIbHON
MOJATOTOBKHU CTYJICHTOB BCEX TEXHOJIOTMYECKUX CIEIUATBHOCTEH.

IIpenmer TMCHMNJIMHBI — OCHOBHBIC 3aKOHBI MEXAHHKH, MOJICKYJSPHOU (HM3UKK U
TEPMOJMHAMHUKH, FICKTPUUECCTBA K MAarHETH3Ma, ONITUKH, aTOMHOMN U SAEPHON (DU3UKH.

eau pUCHUIIMHBI:

— (hopMupOBaHKE KOMIUICKCA 3HAHUN 00 OpraHMW3aIllMOHHBIX, HAYYHBIX U METOAMYECKUX
OCcHOBax (Gu3uku, (GOPMUPOBAHKE y CTYJACHTOB IICIOCTHON €CTECTBEHHOHAYYHOU KapTHUHBI MUPA;

— HM3yYCHHE METOJOB (U3MYECKUX HCCIICAOBAHMH W (PU3MUECKHX NPHOOPOB, KOTOPHIE
HCIIOJIb3YIOTCS B CEJILCKOM XO351CTBE, COBPEMEHHOM CTPOUTENBCTBE U ApXUTEKTYPE;

— U3yuyeHue (HU3NUECKUX SBICHUMH, JIEKAIINX B OCHOBE MPOSKTUPOBAHUS, CTPOUTEIHCTBA
¥ BBIOOpA CTPOUTEIILHBIX MaTePUAJIOB.

OcHOBHBbIE 321241 TUCUUIIJIMHBI:

— W3YYHUTh OCHOBHBIC (DM3WUYECKHEC SIBIICHUS, (yHIaMEHTAIbHBIC TOHATHS, 3aKOHBI U
TEOPHH KJIACCHYECKON M COBPEMEHHON (DU3HKU;

— BBIPa0OTaTh yYMCHHSI MPHUMCHSITH IOJNYyYCHHBIC 3HAHUS MO (PU3UKE TPU HIyUYCHUU
JIPYTUX JAUCLUUIUINH, BBIICTSATh KOHKPETHOE (PU3MYecKoe COoJep)KaHuEe B MPUKIAAHBIX 3a/adax
NpoPECCHOHAIBHON  JIEATENTbHOCTH, CO3/1aBaTh M AaHAJIM3UPOBATh TEOPETUUECKHE MOJAEIH
SIBJICHUM U MPOLIECCOB;

— c(hOopMHUPOBATH [ETOCTHOE MPEACTABICHUE O (PU3UKE, €€ POJIH B COBPEMEHHOU CHCTEME
3HAHUH W TIOHMMaHHE HEOOXOJUMOCTH MAaTeMAaTHYeCKOro oOpa3oBaHWS B TOJTOTOBKE
OakarnaBpa;

— obecreynTh ToNyueHUE (yHAAMEHTATbHBIX 3HAHUH, HEOOXOIUMBIX I HM3y4YEHUS
JTUCIUTIIINH €CTECTBEHHOHAYYHOTO IIUKJIA U CTICIIHAIBHBIX TUCIUILINH;

— HAY4YUTh CAMOCTOATEIHHOU PabOTHI C TUTEPATYPOil IO GUBUKE U €€ MPUTIOKEHHUSIM.

MecTo TMCUMIIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI NMPOrpaMMbl.
®dusnka OTHOCUTCA K  guciurmimHaMm oOs3atenpHoM yactd (B1.0.17) ocHoBHOM
00pa30BaTeNbHOI MPOrpaMMBl.

JlucuumiuHa OCHOBBIBaeTCS Ha 0a3e WIKONBHOTO Kypca (U3MKH U JAUCHUTIIMHBI
«BrIcias maremaTuka.



2. [lepeyeHb MJIAHMPYEMBbIX Pe3yJIbTATOB 00yUeHHsI MO JUCHUILINHE, COOTHECEHHBIX

C INTAHUPYEMBIMHU pE3yJIbTaTaMHU OCBOCHUSA 06pa30BaTeJILHO]7] nmporpaMmmbl

Koabi DopMyJIMPOBKA NHaukaTopbl 10CTHIKEHU ST Iliianupyembie
KOMIIe- KOMIIeTeHIIUH KOMIIeTeHIIH T pe3yabTaThl 00y4eHust
TeHUMi 10 JMCUHUIJIHHE
OIIK-1 | CriocoOeH pemarthb OIIK-1.2. /IleMoHCTpHUpYET U 3HaTh: pU3NYCCKUE

TUIIOBBIE 3a/1a4H
npodeccnoHaTbLHOMI
NesITeNIbHOCTH Ha
OCHOBE 3HaHUU
OCHOBHBIX 3aKOHOB
MaTEeMaTHYECKHX U
€CTECTBEHHBIX HAYK C
MIPUMCHCHHEM
MH(pOPMaITMOHHO-
KOMMYHHKAITMOHHBIX
TEXHOJIOTHI

UCIIOJIb3YyeT 3HAHHUS OCHOBHBIX
3aKOHOB €CTECTBCHHO-HAYUYHBIX U
obmenpodecCHOHATBHBIX
JTUCITUIUIAH JIJISL PeIICHUS
THUIOBBIX 33/1a4 B 00JaCTH
arpoOMHKEHEPHUH

3aKOHBI U SIBIICHUS U
yMETh
UHTEPIPETUPOBATH UX;
yMeThb: IPUMEHSTh
3aKOHBI (PUBUKH IS
peIIeHHsI TPaKTHYECKUX
3a/1ay;

HMeTh HABBIKU:
MPUMEHEHUS
dusnaecknx
3aKOHOMEPHOCTEH B
MPAKTUYECKOU
JESITEIbHOCTH




3.

O0béM TUCUMITIMHBI M BUIBI Y4e0HOH padoThl

OuHo-
Ounas 3aouHas
3a04Has
dbopma dbopma
dbopma
o0yueHus 0o0yueHus
oOyJeHus
Bunei pador
BCETO
BCErO 00BbeM 4acoB BCETO BCEr0 4acoB
3a4. ex. / 3a4. ex. / TacoB
N II I C I v
4acoB 4acoB -
CEMECTp |ceMecTp CEMECTp| CEMECTP
OOL@s TPYAOSMKOCTE | 755y | 4/ 144 |3/108 | 7/252 |4/144|3/108 | -
JUCIUILIAHBI
AynurtopHas pabota: 92 48 34 26 16 10 -
Jleknun 32 18 14 10 6 4 -
[IpakTuueckune i i ) i ) ) )
3aHSITHS
JlaGopaTopHbie 57 30 2 16 10 6 i
paboThl
Hpyrue Buabl
ayIMTOPHBIX - - - - - - -
3aHSITUH
[Ipensk3ameHalliOHHbBIE i i ) i ) ) )
KOHCYJIbTaIlu1
CamocTosTenpHas padoTta 168 96 7 276 128 08 i
00y4aromuxcs, yac
Bua npomexytouHon
3ager, 3a4er,
aTTecTanuu (3a4er, 3a4eT |IK3aMeH 3aueT |JK3aMeH -
HK3aMeH HK3aMeH
9K3aMEH)




4. Conep:kanue QU CHUIIIAHbBI

4.1. Pazenbl IMCHUNIMHBI U BU/IbI 3AHATHH (TeMAaTH4YeCKHUil MJ1aH).

rlﬁl Paznen nucuuninuHbl JI 13 JP | CPC
Ounas hopma oOydeHHs
Pa3nen 1 Mexaunuka. 10 - 16 56
1 Tema 1. Mexannueckoe ABM)KEHHE MaTEpUaIbHONU TOUKU 1 ) ) 7
Y TBEPAOIO Tea.
Tema 2. JlunamMuKa NoCTynaTeIbHOTO IBUKEHUS
2. |MarepualbHON TOYKH U TBEPJOIO Tesa. 3aKOH 1 - 2 7
COXPAaHEHHUsI UMITYJIbCA.
3. |Tema 3. Cusnbl B MEXaHHKE. 2 - 2 7
4. |Tewma 4. PaboTa u sHeprusi. 3aKOH COXpaHEHHsI YHEPTHH. 1 - 2 7
5 Tema 5. Jlunamuka BpamaTeaIbHOTO JIBUKEHHUS. 3aKOH 1 ) ’ 7
COXPAaHEHHs MOMEHTA UMITYJIbCA.
6. |Tema 6. 'apmoHnYecKre KoaeOaHusl. 2 - 2 7
7. |Tema 7. BoJHOBBIE POIIECCHI. 1 - 2 7
8. |Tema 8. OCHOBBI aKyCTHKH. 1 - 2 7
Paznen 2 MexaHuka XUAKOCTEH U ra3oB. MosekysipHas 8 ) 14 40
¢du3MKa U TepMOJMHAMUKA
9. Tema 9. 'mapoauHamuka. 3aKOHbI MEXaHUKH KUJIKOCTEH 2 ) 4 6
U T'a30B.
10. |Tema 10. MonekynspHas Gu3uka. 2 - 2 6
11. |Tema 11. BnaxxHocTh Bo3ayXa. 1 - 2 7
12. |Tema 12. SIBneHus nepeHoca. 1 - 2 7
13. |Tema 13. TepMoarHaMHMKa pAaBHOBECHBIX COCTOSIHUM. 1 - 2 7
14. |Tema 14. TepmoauHamMuKa HEOOPATUMBIX IIPOLIECCOB. 1 - 2 7
Pa3nen 3 DnexrpocTtatuka. [IoCTOSAHHBIN 2IEKTPUUECKUN TOK. 8 ) 14 48
DJIEKTPUYECTBO U MATrHETHU3M.
15. |Tema 15. DnexTpocraTuka. 2 - 4 8
16. |Tema 16. ITocTOsSIHHBIHN TOK. 1 - 2 8
17. Tema 17. Maraetuzm. MarHuTHoe 1oJje 1 ero > ) 3
XapaKTEPUCTUKH.
Tema 18. DnekTpoMarHuTHast UHIYKITUS.
18. 1 - 2 8
CaMouHayKIHSL.
19. |Tema 19. DnexTpoMarHuTHBIE KOJICOAHMS M BOJIHEI. 1 - 2 8
20 Tema 20. OcHOBBI 251eKTpOHUKH. [l0TyIpOBOJHUKOBBIE 1 ) ) ]
" | mpubopBL.
Panen 4 Ontuka. AToMHas U siiepHas GU3MKa 6 - 8 24
1 Tema 21. Ontuka. BoJIHOBbIE ONITUYECKUE SABICHUA. 5 ) ) 6
3aKOHBI T€OMETPUYECKON ONTHUKH.
2 Tewma 22. KopnyckyJsipHbIE CBOICTBA 5 ) ) 6
AJIEKTPOMAarHUTHBIX BoJH. KBaHTOBas onTuka.
23 |Tema 23. ®u3uka aTOMOB, MOJIEKYJI U TBEPJOTO TeNA. 1 - 2 6
24 |Tewma 24. SAnepuas pusuka. 1 - 2 6
Bcero 32 - 52 168
3aouHas hopma oOydeHHS
Pasnen 1 Mexanuka. 3.5 - 6 75
1. \TeMa 1. MexaHnnyeckoe ABMKEHHE MaTepuanbHor Touku | 0,5 - 2 10




Y TBEPJOTO TeJa.
Tewma 2. /IlunaMuKa NOCTyNaTEIbHOTO ABUKECHUS
2. |MarepHaJbHOM TOYKHU U TBEPAOIO Tea. 3aKOH 0,5 2 10
COXPAaHEHHUSI UMITYJIbCA.
3. |Tema 3. Cuibl B MCXaHHKE. 0,5 - 10
4. |Tema 4. PaboTa u Heprus. 3aKOH COXPAaHEHHS YHEPTHUH. 0,5 - 10
5 Tema 5. /lunamuka BpalaTeabHOIo ABUKEHUS. 3aKOH 0.5 ) 10
COXPaHEHHS MOMEHTA UMITYJIbCA. ’
6. |Tema 6. lapmoHnYecKHe KOJICOAHMUS. 0,25 - 10
7. |Tema 7. BOJIHOBBIE POLIECCHI. 0,25 2 10
8. |Tema 8. OCHOBBI aKyCTHKH. 0,5 - 5
Pa3znen 2 Mexanuka xxuakocteil U ra3oB. MosnekyispHas 25 4 55
dbu3MKa U TepMOJMHAMHKA ’
9. Tema 9. 'mapoanHamuka. 3aKOHBI MEXaHUKH KUIAKOCTEH 0.5 ) 10
Y T'a30B.
10. |Tema 10. MonekynsipHas hu3mka. 0,5 - 10
11. |Tema 11. BraxuocTs Bo3ayxa. 0,5 - 10
12. |Tema 12. SIBieHus nepeHoca. 0,5 2 10
13. |Tema 13. TepMoarHaMHKa pPAaBHOBECHBIX COCTOSIHUM. 0,25 - 10
14. |Tema 14. TepmoauHaMHKa HEOOPATUMBIX MPOIECCOB. 0,25 - 5
Paznen 3 DnexrpocraTuka. I[locTOSIHHBIN 3JIEKTPUUECKUM TOK. 3 4 60
DNEKTPUUECTBO U MAarHETHU3M.
15. |Tema 15. DnexkTpocraruka. 0,5 - 10
16. |Tema 16. IlocTOSTHHBIN TOK. 0,5 2 10
17. Tema 17. Maruerusm. MaruutHoe mnose u ero 0.5 ) 10
XapaKTePUCTHKH.
13, Tewma 18. DnekTpomMarauTHasi UHIYKIUS. 0.5 i 10
CaMOouHAYKIHSL.
19. |Tema 19. DnekTpoMarHuTHbIe KOJICOAHUS U BOJIHBI. 0,5 - 10
Tema 20. OcHOBBI 51eKTPOHUKH. [10TyIPOBOJHUKOBBIE
20. 0,5 - 10
pUOOPBHIL.
Panen 4 Ontuka. AToMHasi U sjiepHas pusnka 1 2 36
1 Tewma 21. OnTuka. BOJ‘IH?BHG ONTUYECKUE SBJICHUS. 0.25 ) 10
3aKOHbBI T€OMETPUYECKON ONTHUKH.
Tema 22. KopmyckysipHbIE CBOMCTBA
22 0,25 - 10
AJIEKTPOMAarHUTHBIX BoJH. KBaHTOBas onTHKA.

23 |Tema 23. ®u3uka aTOMOB, MOJIEKYJI U TBEPJIOTO TeNA. 0,25 - 8
24 |Tewma 24. SnepHast pusuka. 0,25 - 8
Bcero 10 16 226

OuHo-3a04Has popma 00yueHUs!
Bcero \ - - -

CHUCTEMaAXx.

4.2. ConepxxaHue pa3ieioB y4eOHO JUCHUNIHHBI
Mopnyas 1. «Mexannka»
Tema 1. Mexanuveckoe IBH:KEHHE MATEPUAJIbHON TOYKH U TBEPAOIo TeJia.

Cucrema otcuéra. [IpocTpancTBo, BpeMst ABMkKeHHE. MaTtepuanbHas Touka. AGCOIIOTHO
TBEpaoe Temo. [lapamerpsl nBMKEHUS (paJlyc-BEKTOp, TIEPEMEICHHE, CKOPOCTh, YCKOPEHUE).
[Ipunuun otHocuTenbHOCcTU [anuies. CBOWCTBA MPOCTPAHCTBA U BPEMEHU B MHEPIHAIBHBIX
Kunemartnka

MOCTYNaTCJIbHOI'0 ABUIKCHUS.

[IpsaMmosuHEiHOE W  KPHUBOJIMHEHWHOE JBH)KCHUE.

TpaekTopus.




Tema 2. luHAMHKA MOCTYNATEJIbHOI0 JIBHKEHUS MATEPUAJIbHOI TOYKH M TBEPAOT0
Tes1a. 3aKOH COXpPaHeHHs] MMILYJIbCA.

Jlunamuka mnocrynaTtesnbHOro nBrokeHus. Cuna, Macca. 3akoHbsl HprooToHa. 3akoH
COXpaHEHHs MMIIyJbCa U €ro CBS3b C OJHOPOAHOCTBIO MpocTpaHcTBa. Heympyruii ynap.
@yHaMEHTAJIbHBIE B3aUMOJCHCTBUS U CUIIbl. PEaKTHBHOE IBUKEHUE.

Tema 3. Cuiibl B MeXaHuUKe.

Koncepsarusuble cucteMbl. Crila TSHKECTH. 3aKOH BCEMUPHOI'O TATOTEHUS. Y CKOPEHHE
cBoOoHOTO NaseHus. Pabora cuibl Tsxkectu. KocMudeckne CKOpoCTH.

Cuna ynpyroctu. Cuna tpenus. Buael TpeHus. 3aBUCMMOCTD CHIIBI TPEHHSI OT CKOPOCTH
JBWDKEHUS W Jpyrux QaxkrtopoB. HemHepumanbHble cuctemMbl orcyera. CHIIbI MHEPUUH HpPU
KPUBOJIMHEHHOM JBWKeHUHM. LleHTpoOexHble cuibl uHepuun U cuiabl Kopuonuca Bo
BpAILAIOLIMXCsl CUCTEMAX OTCUETa M UX IPOSBICHUE Ha 3eMIIE.

Tema 4. PaGora n 3Heprusi. 3aKOH COXpaHEHHs JHEPTHUH.

DOHeprusi Kak yHUBEpCalbHas Mepa pPa3IMYHbIX (OPM ABIKEHHSI W B3aUMOJICHCTBHSA
matepuu. PaboTbl cuibl M €€ BBIpaXEHHE 4Yepe3 KPUBOJIMHEHHbIM mHTerpan. Kunernueckas
DHEPTUsi MEXaHWYECKOH CHCTEMBI U €€ CBs3b C pabOTON CHII, MPHUIIOKEHHBIX K cucteme. [lome
Kak (hopMa MaTepuu, OCYLIECTBIIAIOIIAs CUJIOBOE B3aUMOJIEHCTBUE MEX/1y YaCTULIAMH BEIECTBA.
[ToreHunanbHast JHEPIUU MaTEpUAIILHON TOUKH BO BHELLIHEM CHIJIOBOM IIOJIE U €€ CBA3b C CUIIOH,
JEHCTBYIOIEH Ha MaTepHalbHYIO TOYKy. lloTeHIuanbHas 3HEprus CUCTEMBI. YIPYruil ynap.
DOHeprust ynpyro aeGopMHpOBaHHOTO Tella W TPABUTALMOHHOTO B3aUMOCWUCTBUS Tell. 3aKOH
COXPAHEHHsS MEXaHMYECKOM DJHEPrMM M €ro CBA3b C OJHOPOJHOCTBIO BpPEMEHHU. 3aKOH
COXPAaHEHHS W NPEBpAIICHUS SHEPruu Kak NpPOSBICHHE HEYHUYTOKHMOCTH MaTEepUU U €€
JaBrkeHus. [Ipumepsl npuMeHeHns 3aKOHOB COXPAaHEHUS UMITYJIbCAa U SHEPTHH.

Tema 5. /luHaMuka BpamaTeJbHOI0 IBMKeHHSl. 3aKOH COXpaHEHUS! MOMEHTA
HMITYJIbCA.

MoOMEHT cuibl U MOMEHT HUMIYJbCAa MEXaHMYECKOW CHCTEMbl OTHOCHUTENBHO TOYKHU
(moJiroca) ¥ OTHOCUTENBHO HEMOJBMXKHOM OCH. MOMEHT MHEPIMH TBEPAOTO Tesla OTHOCUTEIBHO
ocu. YpaBHEHHE JMHAMUKH BpAlaTEIIbHOTO JBUKEHHS TBEPAOTO Tejla OTHOCUTEIBHO
HENoJBWKHOW ocu. KnHeTndeckas 3Heprus Bpallarollerocs Tena. 3aKOH COXpaHEHHs] MOMEHTA
UMITYJIbCA U €TO CBSI3b C U30TPOIHOCTHIO POCTPAHCTBA.

Tema 6. "'apMoHnUyecKkne Ko1ed0aHuA.

MastHuku. JupdepeHunanbHple W KUHEMaTHYECKHE  YpaBHEHMSI  KOJI€OaHMIA.
[Tapamerpsl  konebanuii. CBoOoaHble kojeGaHus. CKOpPOCTb, YCKOpPEHHE U JHEprus
KO0JIe0aTEeIBHOTO JIBYDKEHUS. CroxxeHue KOJIEOaHUI. 3aryxaromue KOJIeOaHusL.
HuddepenumanbHoe M KUHEMAaTHYeCKoe ypaBHeHUs KojeOaHuil. [lapameTpsl koneOaHMIA.
Hexpement 3atyxanus. Koadpduuument 3aryxanusa. Bpems penakcanuu. Anepuoauyeckue
KosiebaHus. BeIHykIeHHble KosebaHus. IlapameTpbl BBIHYKACHHBIX KojeOaHuil. Pe3oHaHc.
ABTOKOJIE0aHUS.

Tema 7. BosiHOBBIE npoLecChI.

Bonnsl, Mmexanu3m ux obpazoBanusi. [IpojonpHble W MomnepeyHble BOJNHBI. YpaBHEHUE
Oerymeil BoaHbl. JlMMHA BOJHBI M BOJHOBOE uHMCiO. IlIpuHIMI Cyneprno3vuuy BOJH.
KorepenTnsie BosiHbl. UHTEepdepenius BosH. CTosiune BOJIHBL. Y paBHEHHE CTOSTUEH BOJIHBI.

Tema 8. OCHOBBI aKyCTHKH.

AKycTHUeCKHE BOJHBI, HUX Xapaktepuctuku. OIddext J[ommepa. 3Byk u ero
xapaktepucTuki. UHGpa3ByK U yabTpa3ByK B PHPOJIE.

Moayas 2. «MexaHuKa sKMAKOCTel U razos. MoJieky/sipHas pu3nka u
TePMOJAMHAMMKA)

Tema 9. I'mapoaunamMuka. 3aKOHbI MEXaAHMKH KUAKOCTEH U ra3oB.

Xapakrepuctuku xunkocteil. [losepxHocTHoe HaTskenue. CMaunBanue. KpaeBoii yrom.
Menucku. Kanumisipabiii 3¢ dexr.

Tema 10. Monexkyasipaasi pusznka.



[Ipeamer monekymnsipHoi (u3uku. OCHOBHOE YpaBHEHHE MOJEKYISPHO-KUHETHYECKOMN
TEOPUU UJACANBHBIX TIa30B. MOJIEKYISIpHO-KMUHETHYECKAass MHTEpIpETalusl TeMIIepaTyphl.
CpenHsss KUHETUYeCKasl SHEPTHsl MOJIEKYJIbl. 3aKOH PABHOMEPHOI'O pacHpeiesieHUs SHEPIHil 1Mo
cTerneHsM cBOOObI. 3aKkOH MakcBemia 0 pacupeeNeHHH MOJIEKYI Taza 1Mo cKopocTsiM. OmbIT
IlIrepna. bapomerpuueckas ¢opmyna. Pacnpenenenue boasiimana. CpemHee  4mCIIO
CTOJIKHOBEHUH M CPEIHSIS [UTMHA CBOOOHOTO MPOo0eia MOJIEKYII.

Tema 11. Baaxxnocts BO3ayxa.

BunaxxnocTte Bo3ayxa. Touka pocel. MeTobl U3MEPEHUS BIIAKHOCTH BO3Ayxa. BimsHue
BJIQXKHOCTH Ha OMOJIOTHYECKHE U MEXaHUYECKHUE OOBEKTHI.

Tema 12. SIBjieHus1 nepeHoca.

I'panuent duszuueckoit Benmuuunbl. duddysus, 3akon Guka. BHyTpeHHee TpeHHEe, 3aK0H
Herorona. TeronpoBoaHocTs. 3akoH @ypee. O01mas XxapakTeprcTUKa SBJICHUN IepeHoca.

Tema 13. TepmMoanHaMHuKa PAaBHOBECHBIX COCTOSIHHI.

Pabora raza mo wusMeHeHHIO 00BEMa. BHYTpeHHSAS SHEprusi TepMOIUHAMUYECKON
cucteMsbl. [lepBblii 3aKOH TEpPMOJAMHAMHUKH, €r0 MPUMEHEHUE K u3olpoleccaMm. TernnoéMKOCTh
uaeansHoro raza C, u C,. Pabora ra3a B pa3HbIX m3omporeccax. AqunadaTHaecKuil mporecc.
VYpasuenue [lyaccona. HanpaBieHHOCTB IpolieccoB B mpupoae. BTopoil 3ak0H TepMOIMHAMUKHU.

Tema 14. TepmoanHaMuKka HeOOPATHUMBIX IIPOLIECCOB.

OO6parumbiii 1 HeoOpaTumblid Tiporecchl. [ukn Kapro. KIT/] nukna Kapro. dusnyeckas
[IPUYMHA HEOOPATUMOCTh MPOLIECCOB MPUPOIbl. DHTponus U €€ ¢puznueckuil cmpicia. [IpuHnun
BO3pAaCTaHus SHTPOIHH.

Mopnyas 3. «uaekrpocraTuka. [10cTOAHHBIH 3JIEKTPHYECKUI TOK. DJIEKTPUYECTBO U

MAarHeTu3m»

Tema 15. DuekTpocTaTnka.

3akon Kynona. Onekrpuueckoe mnosne. HampsXEHHOCTh 3JIEKTPUUYECKOrO  IMOJIS.
Hampspk€HHocTh moJist TouedHoro 3apsaa. [IpuHuun cynepno3umuu 31ekTp. mnojiei. Teopema
Octporpazackoro-I'aycca. PaGora B oanexkrp. mnone. IloreHinuan, pa3HOCT MNOTEHIMAJIOB.
[Mupkynsauus BeKTOpa HANPsHKEHHOCTU 37eKTp. mois. CBOOOHBIE U CBSI3HBIE 3apsiibl. THIbI
JUDJIEKTPUKOB. OJIEKTPUYECKUM JHIIONb, €r0 IOBEIEHUE B DJIEKTPUYECKOM Iose. Bekrop
nossipu3anuu. Hanpssk€HHOCTB 2IIEKTp. 10 B AUAIIEKTPUKE. [Ibe302JIEKTpUUECKHl U DJIEKTPO-
CTPUKLMOHHBINA 3¢ dekTsl. Pacnipenenenue 3apsaoB B npoBoaHuKe. [loBepXHOCTHAs MIOTHOCTh
3apsaa. DNeKTpoEMKOCThb. KoHIeHCaTOphl, CHCTEMBI KOHJIEHCATOPOB. DHEPIHsl CUCTEMBI JIEKTP.
3aps/10B, 3apsSKEHHOTO MTPOBOJIHUKA. DHEPrusl KOHJeHcaTopa, e€ 00bEMHAsI IIIOTHOCTD.

Tema 16. IlocTosiHHBII TOK.

DNEeKTpUYeCKUii TOK W ero xapakrtepuctuku. Cuia W IJIOTHOCTh Toka. [laneHue
HANpsDKEHUST U BJIEKTPOABMXKYLIas cuia. 3akoH Oma. DIeKTpOIpOBOAHOCTh, 3JIEKTPHUUECKOE
conportuBienue. 3akoH J[xoynsa-Jlenna. 3akon Oma u JIxoyns-Jlenna B nuddepeHnuanisHon
dopme. Hocurenu snexTpuueckoro 3apsaa. JIBuxeHue HocuTened mox  JAeHCTBHEM
anekTpudeckoro nousd. IloasuxHocTh HocuTenel. 3akoH Oma u Jhxoyinsa-JIeHna kak cieacTeue
KJIACCHYECKON TEOPHH 3JIEKTPOIPOBOAUMOCTH.

Tema 17. Marnerusm. MarHuTHoe noJjie H ero XapaKTepUCTHKH.

MarepraibHOCTh MAarHUTHOTO TMOJA. J[elicTBME MAarHUTHOTO TMOJg Ha MNPOBOJHUK C
TOKOM. 3akoH Awmmnepa. MarHuTHass WHAYKUUsA. MarHuTHble CUJIOBBIE JUHUU. 3akoH buo-
CaBapa-Jlanmaca u ero npUMeHEHHE /I pacdy€éra MarHUTHBIX ITOJIEW TNPSAMOJIUHEHHOTO M
KOJIBLIEBOIO TOKOB. Hampsok€HHOCT MAarHUTHOTrO moJid. JIBMKEHUE 3apsyKEHHBIX 4YacTHI B
MarauTHOM noie. Cuna Jlopenna.

Tema 18. DuekTpomarunTHast HHAYKIUA. CaMOMHAYKIHS .

CamoMHIYKIMST M B3aUMOWHIYKIHS. OCHOBHOW 3aKOH 3JIEKTPOMAarHUTHON WHIYKIIUH.
3akon @apajnes, npaBuio JleHna. DIEKTPOHHBIM MEXAaHU3M AIIEKTPOMArHUTHOM WHIYKIUH.
MarauTtHbIil TOTOK. MHIYKTHBHOCTD. DHEPTUs MAarHUTHOTO TIOJIs, 00bEMHAS TIJIOTHOCTh SHEPTHH.

Tema 19. DilekTpOMarHuTHbIEC KOJIeOAHUSI U BOJHBI.



Konebanuss B oamektpudeckom KoHType. JuddepeHnumanpbHoe ©W  KHHETHYECKOE
ypaBueHus. Ilapamerper koneOanmii. CBoOomHble KoneOanws. CrokeHUE KoOJIeOaHUI.
3aryxaroiire KoieOaHusi B JIEKTPOMarHuTHOM KoHType. JuddepennmanbHoe u KHHETHUECKOE
ypaBHeHus KojeOanuii. Ilapamerpsr konebGanwmii. JlekpemeHT 3atyxanus. Koaddumment
3aTyxaHusa.  Amnepuoauueckue — konebanus.  BwiHyxknennele — konebanus.  Pesonanc.
ABrokosneOanus. OTKpBITBIM  3MEKTpUYECKH KOHTYp. BmuOparop. DJeKTpoMarHUTHBIE
KojeOaHus, ux xapakrepuctuka. [lokazarens mnpenomuienus. Ilpunmun [Nroiirenca. Illkana
AJIEKTPOMAarHUTHBIX BOJIH.

Tema 20. OcHoBbI J1eKTPOHUKH. [lo1ynIpOBOAHUKOBBIE TPUOOPHI.

Buner anmemenTapHbix Smuccuii. Pabora BbIXoga 3neKTpoHa. TepMmoldnekTpuyecKas
SMHUCCHSI U €€ 3aKOHBbI. JJEeKTpUYeCKui paspsa B razax. [lund-addexrt. DnexkTpoBakyyMHbIE
npubopsl. Konraktabie sBienus. Tepmosnektpoasrwkymas cuina u dpdekr I[lenpree. P-n
nepexol. [lomynpoBogHuKoBbIN 101 U TpHOA. OCHOBBI MUKPO3JIEKTPOHUKH.

Mopnyas 4. «OnTuka. AToMHas 1 siepHas GusnKa»

Tema 21. OnTuxka. BotHoBbIe onTHYEeCKHE SABJICHUSA. 3AKOHBI FeOMETPUYEeCKO ONTHKH.

3aKoHbI OTpaXKEHUsS U npenomiieHus ceeta. [lonHoe BHyTpeHHee oTpakeHue. OObsiCHEHHE
3aKOHOB T'€OMETPUYECKON ONTUKU C TOMOIIbI0 mMpuHiuna [roireHca. MHrepdepeHnys BOJH.
Wurepdepenims cBera, e€ 0coOeHHOCTH. MeToj MOTyYeHHs] KOT€pPEeHTHBIX MCTOYHHUKOB CBETA.
[Tpumenenune sBneHus uHTepdepeHMU cBera. Jludpakiust BoiH, €€ OObSICHEHHE C IMOMOIIBIO
npunimna [roiiredca. [puanun [rolirenca-®penens. JudpakimonHas pemérka, eé mpuMeHEHHE.
B3aumopelictBue cera ¢ BemecTBoM. llonmsipuzanmsa cBera. J[BoitHOe myuenpesnomiieHHe. 3aKoH
Maioca. Ilonsipuzanust Ipyd OTpaKEHUH M NPEIOMJIIEHUU CBETA HA TPAHUIIE JIBYX IAMIIEKTPUKOB.
[Tpu3ama Hukosns. SIBneHue BpaiieHHs IJIOCKOCTH KoseOanmid. Jlucnepeust cBera. HopmanbHas u
aHopmaiipHas nucnepcus. Jucniepcuonnsiii ananmus. [lornomenue cBera. 3akon byrepa-JlamGepra.
KoaddurpenT mormomieHwus.

Tema 22. KopmyckyJisipHble CBOHCTBA 371eKTPOMarHUTHLIX BOJIH. KBaHTOBasi onTuka.

OcoOeHHOCTH TEMJIOBOro H3NnydeHHs. Mojenb aOCoMIOTHO U€pHOro Tena. 3aKoH
Kupxroga. Pacnpenenenue sHeprum B cnekTpe adbcoioTHO 4€pHoro tena. 3akoHsl Credana-
bonpumana u Buna. Tunoteza Ilmanka. OnrTuueckass NUPOMETpUsA. 3aKOH BHEIIHETO
dotoaddexra. YpaBHenue DitHmTeiHa ans BHemHero ¢orodddexra. OObsICHEHHWE 3aKOHOB
dorosdexra ¢ moMoIIBIO KBAHTOBBIX NpejacTaBieHuil o cBere. [Ipumenenue gorosddexra.
Oneiter JleGenena. JlaBnenue cBera. KBanToBOoe 0OBsicHEHHE JaBiieHUs cBeTa. KBaHTOBOe
o0BsiICHEHHUE J1aBieHus cBeTa. KopmyckyisspHO-BOJIHOBOM Tyann3Mm.

Tema 23. ®u3znka aTOMOB, M0JIEKYJI U TBEPAOI0 TeJjia.

JIuneluaTple CHEKTPBI KaK KIHOY K CTPOECHHUIO aTOMa. 3aKOHOMEPHOCTH B CIIEKTpE
aToMapHoro Bogopoja. [lnanerapuas monens aroma. [loctynatst bopa. Paguycel cranimonapHbix
opOUT. DHepreTMYecKuil CcrmekTp aroMa Bogopoaa. [Ipupona CHEKTpaidbHBIX JIMHHMA.
MHoOro3neKkTpoHHble aToMbl. [ JaBHOE, OpOMTaTbHOE WU MAarHUTHOE KBaHTOBBbIE yucia. CrnuH
anekTpoHa. CrniHOBoe kBaHTOBOe uucio. [Ipuniun Ilaynu u pacnpeneneHne 3JI€KTPOHOB IO
CTallMOHAPHBIM COCTOSIHUAM. CnekTpbl aToMOB M Mousiekyld. Ctpykrypa TBEpabIXx Ten. Cuiia
CBA3M dYacTul] B TBEPABIX Tenax. Kpucrammmueckue pemérku. JledekTsl CTpyKTYpHI.
Mexanudeckue cBoiicTBa TBEPABIX Tei. Jledopmanms. 3akon ['yka. Pacuér momyns ynpyrocTu.
Teopernueckass M peanbHas NPOYHOCTb TBEPABIX TeN. TEIUIOBBIE CBOWMCTBA TBEPABIX TEN:
TEIMI0EMKOCTb, TEIIJIOBOE PACUIMPEHNUE, TETJIONPOBOTHOCTb.

Tema 24. Sinepnas ¢pusuka.

Pasmepsr u cocraB snpep. Hyxnossl. 3apspoBoe M maccoBoe uncna. M30Tomsl
B3anmopelicTBue HYKJIOHOB. OHeprusi cBs3H. JledekT Mmacchl. AKTUBHOCTh, IOCTOSIHHAs
pacmana, TMepuoJ moidypacnaga. Ambda-u3aydyeHHe, ero Mnpupoja U XapaKTEPUCTUKH.
B3aumoselicTBue ¢ BemecTBOM. 3aluTa OT JeHCTBUS U3TydeHus. beta-u3iny4yenue, ero npupoaa
1 xapaktepucTuku. [IpaBuno cmemenus. BzanMmoneicTBrUe ¢ BEIIECTBOM. 3alllUTa OT JCHCTBUSA
u3llydeHus. l'aMma-M3inydeHue, ero IpuUpoja U XapakTEpUCTUKU. Bi3auMmozneincreue ¢
BEIIECTBOM. 3alluTa OT JCUCTBUS u3JIyuyeHus. HelWTpoHHOE W3IydeHHwe, ero npupoja u
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XapaKTePUCTHUKHU.

BzaumopeiictBe ¢ BemIECTBOM. 3amiuTa OT JACHCTBHS  M3JIyYEHUS.

HckyccTBeHHAss PaguoOaKTUBHOCT. JleneHue TsKENBIX sanaep, KodQUIMEHT pa3sMHOKEHUS
HeUTpoHOB. [lenHas peakunsa. Kputudeckass macca. Pacuér BenMYMHBI SHEPIUU JIEJICHUS SApa.

I/I3OTOHBI, X UCIIOJIB30BAHUC. PeaKLII/II/I TCPMOAACPHOTO CHUHTE3A. 3HCMCHTapHLIC qaCTHUIbI.

4.3. [lepeueHb TeM JieKUMi

SIBJICHUSI. 3aKOHBI T€OMETPUUECKON ONTUKH.

O0BéM, u

Ne Tema seximm ¢dopma oOyueHus
/1 OYHO-
O4Has | 3a04. | . o

Monayasb 1. «Mexanukay» 10 3,5 -

1 Tema snekimoHHOTOo 3auTHs 1. MexaHudyeckoe IBHXKCHUE 1 0.5 )

" [MaTepuaJbHOM TOYKHM M TBEPJOTO Tea. ’
Tema JIeKIMoOHHOTO 3aHsTHs 2. JIMHAMUKa MOCTynaTeIbHOTO

2. |IBM>KEHMSI MaTepHaIbHOM TOYKHU M TBEPAOIO Tejia. 3aKOH coxpaHeHus | 1 0,5 -
MMITYJIbCA.

3. [Tema nekuoHHOro 3aHATHs 3. CHUIIBI B MEXaHHUKE 2 0,5 -
Tema nekuuonHoro 3anstus 4. PaboTa u sHeprus. 3aKOH COXpaHEHUs 1 0.5 )
SHEPIrUU. ’

5 Tema JeKIMOHHOTO 3aHATHS 5. J[MHaMKKa BpaliaTeIbHOTO ABUKECHUS. 1 0.5 i
3aKOH COXpaHEHUsI MOMEHTA UMITYJIbCA. ’

6. [Tema nexumonHoro 3astus 6. 'apMoHMYeckue KoineOaHus 2 0,25 -

7. [Tema neKIMOHHOrO 3aHATUs 7. BOJHOBBIE IPOLIECCHI 1 0,25 -

8. [Tema neKUMOHHOTO 3aHATHSI 6. OCHOBBI aKyCTUKH 1 0,5 -

Mopnyas 2. «MexaHuka KuAKocTeH U ra3os. MosekyJisipHas ¢pu3nka u 8 25 )
TEPMOIMHAMHUKA) ’
9 Tema nexumonHoro 3anatus 9. ['unpoaunamuka. 3aKOHbl MEXaHUKHU ) 0.5 i
" DKHJKOCTEH M Ta30B. ’

10. [Tema nexumonHoro 3anatus 10. MonekynsipHast pusuka. 2 0,5 -

11. [Tema nexumonHoro 3anstus 11. Braxxnocts Bo3ayxa. 1 0,5 -

12. {Tema nexumonHoro 3ausatus 12. SBneHus nepeHoca. 1 0,5 -

13, Tema JEKLHOHHOTO  3aHATHA 13. TepmoaMHaMHKa pPaBHOBECHBIX 1 0.25 i
COCTOSTHUH.

14, Tema nexuunonHoro 3anstus 14. TepMoanHaMuKa HEOOPATUMBIX 1 0.25 i
[IPOLIECCOB

Moayab 3. «Jjaekrpocratuka. I[IOCTOSIHHBIA 3JIEKTPUYECKHIT TOK. 8 3 )
DJIeKTPUYECTBO M MATHETH3M)

15. [Tema nekunoHHOro 3aHsTHs 15. DnekTpocTaTHKa. 2 0,5 -

16. [Tema nexmuonHoro 3aHaTus 16. IloCcTOSHHEBIN TOK. 1 0,5 -

17. Tema nexkuronHoro 3anstust 17. Marnetusm. MarautHoe moje u ero ’ 0.5 )
XapaKTEPUCTHKH.

18, Tema JeKUMOHHOTO 3aHATHS 18. DneKTpoMarHuTHasT WHIYKIUS. 1 0.5 i
CaMOMHTyKIIHSI. ’

19, Tema nexunoHHOTO 3aHATUA 19. DIEKTpOMarHUTHBIE KONEOAHUS U 1 0.5 i
BOJIHBI.

20 Tema neknoHHOro 3aHsTHs 20. OCHOBBI AJIEKTPOHUKHU. 1 0.5 i

" [[TomynpoBOAHHKOBBIE TPUOOPHI. ’
Mopnyasb 4. «OnTuka. ATOMHas M siepHas Gu3nKa» 6 1 -
1. Tema nekimodHoro 3agatus 21. Ontuka. BolHOBLEIE ONITHYECKHE ) 0.25 i
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2. Tema nexumonHoro 3anarus 22. KopryckyispHble CBOMCTBa ) 0.25 )
HJIEKTPOMAarHuTHHIX BOJIH. KBaHTOBasi onTHKA. ’
3. Tema nexkumoHHoro 3anarus 23. @usuka aTOMOB, MOJIEKYJ U 1 0.25 i
TBEPAOrO Tea. ’
24. [Tema JIeKUMOHHOTO 3aHATHUS 24. S nepHas Gpu3mKa. 1 0,25 -
Bcero 32 10 -
4.4. [lepeyeHb TeM NPAKTHYECKUX 3aHATHH (CEMUHAPOB)
He npenycMoTpeHsl.
4.5. IlepeyeHnb Tem J1a00PaTOPHBIX padoT.
O0BéM, u
Ne Tema nabopatopHoii paboThI (opma oyucHms
n/m OYHO-
OYHAsd |3a04H.|
Moayas 1. «Mexanuka» 16 6 -
1 OCHOBBI TEOPHH norpf:mHOCTeﬁ. O06paboTka pe3yabTaToOB NPSMBIX U 4 ) i
HENpsIMbIX U3MEPEHUH.
) Omnpenenenne yCKOPEHUs: CBOOOIHOTO MACHHS C TIOMOIIBIO 4 ) i
" |[busnyeckoro MasiTHUKA.
3 OnpeneneHrne MOMEHTa HHEPLUU Tella ¢ IOMOIIbIO MasiTHUKA ) i i
" |OGepOexa.
4 OrnpeieneHe MOMEHTa HHEPLMH BPAIIAIOIIErocs Tela ¢ HIOMOIIbIO 5 ) i
" KpYTWJIbHBIX KOJICOAHUH.
5 OnpezneneHne IIOTHOCTH TeJl HETPaBHIIbHOU (OPMBI ) i i
TUAPOCTATUYECKUM METOOM.
6 3y4yeHre MeXxaHUYeCKUX KoJeOaHU Ha MOJIENH MPYKUHHOTO ) i i
MasiTHHKA.
Mopnyas 2. «MexaHuka :xkuakocrTei v razos. MoJsiexkyJ/isipHasi 14 4 )
(pu3MKa ¥ TEPMOTUHAMHUKA»
7 Ornpenenienre cKopocTH KodhpuireHTa BHyTpEHHETO TPEHUS 4 1 i
" pKmaKocTH Ha ocHOBe Metona CTokca.
3 Onpenenenue k03pPuineHTa BI3KOCTH KUAKOCTH BUCKO3UMETPOM 4 1 i
" |OctBanpaa.
9 Onpenenenne k03 PuineHTa TOBEPXHOCTHOTO HATSKEHHS KUAKOCTH ) 0.5 i
' [METOJIOM OTCUETa KareJb. ’
10. OnpeneneHne 3aBUCUMOCTH BBICOTBI IIOBEMBI )KMJIKOCTH B KalIWJLISAPE ) 0.5 i
OT MMOBEPXHOCTHOI'O HATSKEHUSI.
1. OnpeneneHne BIaXXHOCTH BO3/1yXa ¢ IOMOIIbIO THTPOMETPA ) 1 i
JlamOpexTa u icuxpoMerpa ABrycra.
Mopnyas 3. «aekrpocraTuka. I1ocTOAHHBINA 3JIEKTPUYECKHI TOK. 14 4 )
DJIeKTPUYECTBO U MATHETU3M.
12. DnekTpousMepuTenbHbIe MPUOOPHI U MTPaBHUIIa UX UCIOJIb30BAHUS. 2 0,5 -
13. M3mepenue 30eKTpOABMKYLIEN CUIIbI NCTOUYHUKA TUTaHUS 2 0,5 -
14, OnpeneneHne CONpOTHUBIEHUS MPOBOJHUKA C TIOMOIIbIO MOCTUKOBO ) 1 i
CXEMBI.
15, OrnpeneneHne eMKOCTH KOHJIEHCAaTOpa METO/I0M BOJIbTMETPA U ) 0.5 i
aMIEepMeTpa.
16. OnpeneneHne MHAYKTUBHOCTH KaTYIIIKH. 2 0,5 -
17. |OnpeneneHue HaIPsHKEHHOCTH MAarHUTHOTO MOJIsE 3€MJIH. 2 0,5 -
18. MccnemoBaHne MarHUTHELIX CBOMCTB BEIIECTB. 2 0,5 -
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No Tema mabopaTopHOil paboTHI O06béM, U
Mopnyab 4. «OnTuka. ATOMHasA M siepHast GU3nKa» 8 2 -
19, OrnpezesieHne moka3aTess IPeTOMICHHUS CTEKISHHOMN TUIACTUHBI C ) 0.5 i
MOMOILIbI0 MUKPOCKOIA.
20, OrnpeaesieHne moka3aTeis IPeJTOMICHUS U KOHIIEHTPAIMK caxapa B ) 0.5 i
ACTBOpE C MOMOIIBLI0 pehpaKTOMETpA. ’
21. |Onpenenenne JJIMHBI CBETOBOM BOJIHBI C TOMONIBIO Kosiel HproToHa. 2 0,5 -
2. OrnpesesieHne JTMHBI CBETOBOM BOJIHBI C MOMOIIIBIO AUGPAKIIMOHHOMN ) 0.5 i
CIIICTKM.
Bcero 52 16 -

.6. Bujabl caMOCTOATEIbHOI PadoOThl CTYIeHTOB M IepeYyeHb Y4eOHO-MeTOAN4€eCKOro
o0ecrneyeHus AJI51 CAMOCTOATEILHON padoThl 00yUalOUIUXCs

4.6.1. IloaroroBka K ayIMTOPHBIM 3aHATHAM

[ToaroroBka o0y4aromuxcs K ayAUTOPHBIM 3aHITUSAM COCTOMT U3 MOATOTOBKH K JIEKIIUAM
Y TIOJITOTOBKU K J1a0OpaTOPHBIM 3aHATHUSIM U IIPOBOAMUTCS B YaChl CAMOCTOSITENILHOM paOOTHI.

[ToaroToBka K JeKIMH BKIOYAET B ce0sl NpOpabOTKy U yCBOCHHME MaTepHalia Mpeabl Iy X
JEKUUH, a TaKKe CaMOCTOSITEIbHOE M3yYeHHE TEX BOIPOCOB, KOTOPbIE BBIHOCATCS Ha
CaMOCTOSITENIbHOE U3y4YeHue. JTa paboTa JOKHA BECTUCh ¢ KOHCHEKTOM JIEKIMH U y4eOHUKOM,
B pe3yJbTaTe KOHCIEKT JICKIUH JAOJDKEH YTOUHSATHCA M YIIyOmnsiTbes. BosHukaromme BOIpoCH!
HE00X0MMO 3aluChiBaTh, 4YTOOBI 3a/1aTh MX JeKTopy. Takas peryispHas pa0oTa MOMOXET
CTYACHTY aKTHUBHO OCBaMBAaTh HOBBI MaTepHall HA JCKIIHIX.

[ToaroroBka k 1a0OpaTOpPHBIM 3aHATHAM BKJIIOYAaeT B ce0s MOJArOTOBKY OTYeTa I10
BBITTOJIHEHHOH J1a00paTopHOi paboTe ¥ MOArOTOBKA K BBHIMOJIHEHHUIO CIEAYIONICH 1abopaTOpHOI
pabotbl. OTYeThl MO Ja0OPaTOPHBIM paboTaM JTOJKHBI O(OPMIIATECS B OTJEIBHOW TETpaau MO
1a00paTOpHOMY MPAKTUKYMY, IIPH 3TOM JJIsl Kax 01 paboThl HEOOXOMMO yKa3aTh €e Ha3BaHUE,
1enb paboThl, ATy NpPOBENEHUs M3MEPEHMH, 3amMcaTh pe3yJbTaTbhl MU3MEPEHHH B TaOJIUIBI,
IIPOBECTU COOTBETCTBYIOIIYIO OOpabOTKY pe3ylbTaTOB MPSIMBIX U KOCBEHHBIX H3MEpPEHUH,
3anucaTh OTBETHI. B KOHIle Kax /101 1abopaTopHOI pabOThl MPUBOIATCS KOHTPOJIBHBIE BOIIPOCHI,
Ha KOTOPBIE CTYJCHTHI JOJDKHBI JIaTh MHUCHMEHHBIE OTBETHI B CBOEi TeTpaau. [y momydeHus
3ayeTa 1o J1abopaTopHOi paboTe CTYAEHT J0JIKEH:

— HayuuThcs paboTaTh Cc mHpubopamMu U 00OPYJOBAaHMEM, HCIIOJIB3YEMBIM B JaHHOU
nabopaTopHoii padore;

— IPOBECTH MPABUILHO U3MEPEHUS U 00pabOTKY pe3yIbTaTOB ITUX U3MEPEHHUI;

— 0(hOpMUTH OTUET 10 JaHHOI paboTe B CBOEH TeTpaau Juis 1a00paTOPHBIX paboT;

— YACHUTbH TEOPETUUECKUN MaTepual Mo u3yyaemMou B pabore TeMe B 00beMe OTBETOB Ha
KOHTPOJIbHBIE BOIIPOCHI.

4.6.2. [lepedyeHb TeM KypPCOBBIX padoT (IPOEKTOB)
He npegycmoTpeHsl.

4.6.3. Ilepeyenb Tem pedepaToB, pacueTHO-rpaduyeckux pador
He npenycmoTpeHsl.

13



4.6.4. Ilepeuennb TeM " Y4€eOHO-MeTOAUYEeCKOr0 odecreyeHust IS
CaMOCTOSITeIbHOM PadoThI 00y4aroIuXCs
O0BéM, U
Ne TeMa caMOCTOSTEbHOI PaBoThI Y4eOHO-METOTUYECKOE dbopma oOyueHus
n/m obecrnieueHue OYHO-
OYHas [3a0YH.
3a04H.
1. I'pabosckuii P.U. Kypc
n3uku. — CII0: Jlaus, 2002..
Mony.t, 1. Mexanuica ?pO(bI/IMOB3 T.1. Kypc puzukmu. 56 s )
— M.: Beicmias mkonaa, 2001.
1. MexaHu4yecKoe IBUKEHUE 10 12 -
MaTepuaibHOW TOUKU U TBeproro |[1] §4-6; [2] §1-4
Tena.
2. JluHaMKKa MOCTYINATEIbHOTO [1] §7-15; [2] §5-10 10 12 -
ITBIDKECHMUSL.
3. |[PabGota u sHeprus. 3aKoH [1] §16-19; [2] §11-13 9 12 -
COXPAHEHUS SHEPTUH.
4. |lunamuka BpamaTeabHOIo [1] §21-23; [2] §16-19 9 13 -
ITBIDKECHMSL.
5. [lapmonnueckue KoyieOaHus u [1]§27-29,31; [2] §140-141 9 13 -
BOJIHBI.
6. | Teopusa norpemnocteit usmepenus [duszuka. Merogudyeckue 9 13 -
bu3HYecKuX BEeIMUYUH. MeTonbl  [yKa3aHUs ISl TIOJITOTOBKH K
u3MepeHus Gu3. BEIUYUH U mabopaTopHOMY MPAKTUKYMY.
napameTpoB, IPUOOPHI, Mexanuka./ Bonosuk B.H. —
npuMeHsitomuecs B nadopatopHoit Jlyranck: M3a-so JIHAY, 2018.
MPAKTHKE, TOCTPOEHUE TPaPUKOB
3aBUCUMOCTH MEXIY
(UBUYECKUMU BETMYUHAMU.
[TonroroBka k 1a0OPATOPHBIM 3aHS-
THSIM, HAIIMCAHUE OTYETOB T10
Ka’KIOM BBHIIOJIHEHHOM
mabopaTopHOU paboTe.
Moayab 2. MexaHuKa )KMAKOCTEN U 1. I'pabosckuit P.M. Kypc 40 55 -
razos. MoJiekyJasipHas QU3UKa H ¢uzuku. — CII6: Jlans, 2002.
TePpMOAUHAMHUKA. 2. Tpodumosa T.U. Kypc
¢busuku. — M.: Beicias mkona,
2001.
7. IMoJIeKyISIpHO-KUHETHYECKAS [1]8§37-38; [2] §42-43 8 11 -
Teopus UeabHbIX I'a30B.
8. [SIBienue nepeHoca. [1] §49-52; [2] 8§48 8 11 -
9. [ Hauamo TepMOAMHAMUKH. [1]8§71-74; [2]§51-52, 54 8 11 -
MN3omporiieccsl.
10. [II Hauamo TepMOAMHAMUKH. [1]§73-75; [2] §58-59 8 11 -
TennoBble MaIMHKH.
11. [[ToaroroBka k nabopaTopHbIM 3aHs- Pusnuka. Meronndyeckue 8 11 -

THUAM, HAITMCaAaHHUEC OTYETOB 110

Ka3aHMus JJIs1 IOATOTOBKHU K
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Ne | Tema camocTosITeNTbHOM paOOTHI Y4e0HO-METOTUYECKOE O0béM, 1
Ka)KIOW BBIMOJIHEHHOMN mabopaTopHOMY MPAKTUKYMY.
mabopaTtopHO# padore. MomnexymsipHas Gpu3nKa u
repmoanHamuka. /Bomosuk B.H.
— Jlyranck: M3n-so JIHAY, 2018.
1. I'pabosckuii P.1. Kypc
MosnyJib 3. J/1eKTPOCTATHKA., usucn. — CT16: Jlaws, 2002.
ITocTOSIHHBIN ~ JJIeKTPUYECKHH  TOK. b, Tpopuwmosa TH. Kype 48 | 60
JIEeKTPUYeCTBO U MATHETU3M.
¢dbusukn. — M.: Breicmas mkona,
2001.
12. [DnekTpocraTtuka. [1, Yacts 2] §2-10; 8 10
[2] §78-84
13. [IoCcTOSTHHBIN TOK. [1, Yacts 2] §11,13, 17-23; 8 10
[2] §96-101
14. Maraetu3m. MarauTHoe 1oJie. [1, Yacts 2] §24-26; 8 10
[2] §109-112
15. [DnekTpoMarHuTHas MHIYKLHUS. [1, Yacts 2] §33-34; 8 10
[2] §122-127
16. [DneKTpOMarHuTHBIE KOJIEOaHHUS. [1, YacTs 2] §38, 40; 8 10
IlepeMeHHBIN TOK. [2] §146, 149-152
17. [[ToaroroBka k 1adopaTtopHbIM 3aHs- DPusnka. Meronndyeckue 8 10
TUSIM, HAMCAHUE OTYETOB I10 YKa3aHHsl sl TIOATOTOBKH K
KAQKJIOM BBIIIOJIHEHHON 1abopaToOpHOMY MPAKTUKYMY.
mabopatopHoit paborte. JJIEKTPUUYECTBO U MAarHeTU3M. /
Bonosuk B.H., JInxomanos A.A.
— JIyranck: M3n-so JIHAY, 2018.
1. I'paGosckuit P.U. Kypc
¢uzuku. — CII6: Jlans, 2002.
Mo 4. Ommma. ATOMIE W5 Tpopmona TH Kype | 24| 36
’ ¢u3uku. — M.: Beicimas mikoina,
2001.
18. ['eomeTpuueckas ONTHKA. [1, YacTs 2] §45-47; 4 6
[2] §165-168
19. BonHoBas onTukKa. [1, Hacts 2] §51, 53-54; 4 6
[2] §172, 176, 180
20. |[KBaHTOBBIE CBOICTBA CBETA. [1, YacTs 2] §61-62; 4 6
[2] §197-201
21. |®u3uka aTOMOB U MOJIEKYI. [1, YacTts 2] §63; 4 6
[2] §208-210
22. |SlnepHble peakuu [1, Yacts 2] §70-73; 4 6
[2] §257,266,268
23. [[loaroroBka K 1a6OpPaTOPHBIM ®uzuka. Metoanueckue 4 6
BaHITHIM, HATUCAHUE OTYETOB 10 | yKa3aHUS JUIS TOATOTOBKH K
KaQKJIOM BBITIOJIHEHHON 71a00paTOPHOMY MPAKTUKYMY.
imabopaTopHoii pabote Onruka. / IBannukoB B.B.,
JluxomanoB A.A. — JlyraHck:
Hzn-so JIHAY, 2018.
Bcero| 168 | 226
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4.6.5. [Ipyrue BHAbI CAMOCTOSAITEILHON Pa00OTHI CTYJAE€HTOB
He npengycmotpensl.

4.7. IlepeyeHb TeM U BU/IOB 3aHATHI, IPOBOJAMMBIX B HHTEPAKTHBHOH (hopme

No dopma 3aHATUS Tema 3anarus WNutepaktuBHbiil MeToq | OO0beMm, 4
n/m
1. Jleknus DJIEKTPOCTaTHKA. NHTepakTrBHAS JICKIUS 2
Jlexuus PaGora u oHeprus. 3akoH | VIHTepaKTHBHAs JIEKLIUS 2
COXpaHEHUs SHEPTHH.
5. DoH/1 OLIEHOYHBIX CPECTB JJIf MPOBeAeHNsI MPOMEKYTOUHON aTTecTalum

[TonmHoe onucanue GpoHIa OIICHOYHBIX CPEICTB TEKYIIEH U MPOMEKYTOYHON aTTeCTalluu
00y4aromuXxcs ¢ epeyHeM KOMIETEeHIINIA, ONMCaHUuEM TOoKa3aTellel U KpUTEpHeB OLIEHUBAHUS
KOMIIETEHIIMH, [IIKaJI OLIEHUBAHUsI, TUIIOBbIE KOHTPOJIbHBIE 331aHUS U METOJUYECKHE MaTEePHUAIIbI
MIPEJICTaBJICHBI B PUJIOKEHUU 3 JaHHON paboueil mporpamMmal.

6. YueOHO-MeTOAHMYECKOE 00€ecTedeHne AU CIUIIIHHBI
6.1. PexomeHnayemasi iureparypa

6.1.1. OcHOBHasi IMTEpPaTYypa

No /a1 ABTOp, Ha3BaHUE, MECTO M3AHUS, U3]1-BO, TOJ U3JaHU, KommuecTBo |  Kon-Bo 3K3.
- CTPaHHI] B OHOJI.
X aBpyHSIK, BaCI/IJ'II/II/IvF apwinoBud. Kypc ¢usuku [Tekcr]: YueOHoe K TpOHHEH
1. [mocobue / Bacumuit [aBpmnoBnu XaspyHsik. - MockBa: OOO
'Hayuno-u3parensckuii nentp MHOPA-M", 2014. - 400 c. pecybe
Kann, K b. Kypc o0mieit ¢pusuku [Tekct]: YueOnoe mocodue / K b DeKTpoHHbiii
2. |KanH. - MockBa: OOO "KVYPC"; MockBa: OOO "HayuHo-
3 narenbckuil nentp MHOPA-M", 2014. - 360 ¢ pecype
KanamnukoBa, JI. B. ®wusuka yuebHoe mocobue / JI. B.
Kanamaukosa ; nox pea. npod. JI. I1. TlpoxodweBoii. — 5-e¢ uzf.,
3 Frep — MockBa : ®JIMHTA, 2024. — 60 c. — (BBenmenue B[ DIEKTpPOHHBIN
" enennanbHOCTS.). - ISBN 978-5-9765-2698-3. - TekcT : 31eKTpOHHBIH. pecypc
- URL: https://znanium.ru/catalog/product/2144937 (nata obpaiieHus:
04.04.2025). — Pexxum gocTymna: no noArucke.
6.1.2. JlonosiHUTEIbHAS JIUTEpPATYypa
Ne /it ABTOp, Ha3BaHWE, MECTO M3IAHNUS, H3/1-BO, TOJ W3JIAHHsI, KOJIMIECTBO CTPAHUI]
1 1. I'padosckwuii, P.1. Kypc ¢pusuku: yued. mocodue. / P.1. I'paboBckuii — 8-e uz .
" krep. - Cnb.: M3natennctBo "Jlans", 2005. - 608 c.
D. Axynusz, A. H. MccnenoBanue siBIeHUS 3J€KTPOMAarHUTHOW MHITYKIUH
y4eOHO-METOIUIECKOE TTOCOOHE TS MPOBEACHUS JTa00OPATOPHO-TIPAKTHIECKUX padOT MO
2. (pusuke Ha 6a3e HHTEPAKTUBHOIO JJabopaTopHOro npakTukyma "OTtkpeitas ¢pusuka 1.1" /

['opuHa, 2014. - 31 c.

A. H. AxkynusH ; benl CXA nm. B4, I'opuna. - Maiickuit : U3n-Bo benl CXA um. B.A.

6.1.3. [lepuoanueckue U3IaHUA
He npenycMmoTtpeHsl.
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6.1.4. MeToauuecKue YRa3aHust AJasd Oﬁy‘lalOIIII/IXCH 0 OCBOCHHIO TUCHHUILIIMHBI

Ne i/t

ABTOp, Ha3BaHUEC, MECTO U3JJaHUs, U3]1-BO, I'OJ] U3JaHH, KOJTUYCCTBO CTpaHUI]

Bonosuk B.H. ®usuka. Mexanuka. Metonuueckue ykazaHus Ui IOATOTOBKY K
itaboparopHomy npaktukymy / B.H. Bomosuk. Jlyranck: 'OY JIHP JIHAY, 2018. — 102
C.

Bonosuk B.H. ®usuka. MonekynspHas GpU3MKa 1 TEPMOIUHAMHKA. MeToIUYECKHEe
yKa3aHUs JJIs IOATOTOBKY K JlabopatopHoMy npakTukymy / B.H. BonoBuk. Jlyranck:
['OY JIHP JIHAY, 2018.

Bonosuk B.H., Jluxomano A.A. ®u3uka. JIEeKTpUUECTBO U MarHeTu3M. Mertoauueckue
yKa3aHus JJIs IOATOTOBKY K JlabopatopHoMy npaktukymy / B.H. Bonosuk, A.A.
Ulnxomanos. JIyranck: 'OY JIHP JIHAY, 2018.

[1BannukoB B.B., JluxomanoB A.A. ®usuka. Ontuka. Merogudeckue yKa3aHus s
MOJIrOTOBKH K J1abopaTopHOoMy IpakTukymy / B.B. IBanHukoB, A.A. JINXOMaHOB.
Ulyranck: 'OY JIHP JIHAY, 2018.

Cronsipenko B.®., UannukoB B.B., Bonosuk B.H. ®u3uka. Yacte [ . MeTtoguueckue
yKa3aHHsl 1J1s1 CAMOCTOSITEIbHOW M MHIUBUIYAIbHOU PAaOOTHI C 3aJaHUSIMU TSI
KOHTPOJIbHBIX padoT. / B.®. Cronsapenko, B.B. iBannukos, B.H. Bonosuxk. JIyrauck:
JTHAY, 2007.

Cromsipenxo B.®., UBannukos B.B., Bonosuk B.H. ®usuka. Yacts I . MeTtonnueckue
yKa3aHUs AJIs1 CAMOCTOSITEIbHOM U MHAWBUYaIbHOM pabOoThI € 3aAaHUAMU JUIS
KOHTPOJIBHBIX paboT. / B.®. Cronsapenko, B.B. iBannukos, B.H. Bonosuk. JIyranck:
JIHAY, 2007.

6.2. Ilepedyenp pecypcoB HH(POPMALHOHHO-TEJCKOMMYHHKAIMOHHON  CeTH

«nTepHer» (1anee - cetb «UHTEpHET»), HEOOXOAUMBIX /IJI1 OCBOECHHSI TN CIIUTITTUHBI

Ne i/t

HasBaHue MHTEpHET-pecypca, aJipec M PeXKHUM JIOCTYIa

1.

Bukuneaus — cBo0oAHas SHIMKIoNeaus. [ DnekTpoHHbIi pecypc]. URL:
https://ru.wikipedia.org/wiki (gata obpamenus: 04.04.2025).

DenepanbHbIi moptan «Poccuiickoe o0pazoBanuey. [ DNEKTPOHHBIN pecypc].

2. URL: https://www.edu.ru/ (nata obpamenus: 04.04.2025).
3 IadopmarmonHas cucrtema «EquHOE OKHO OCTyTa K 00pa3oBaTeIbHBIM Pecypcamy.
" [OnexTponssiii pecype]. URL: http://window.edu.ru/ (mata obpamenus: 04.04.2025).
4. |[DepepanbHbli HEHTP HHPOPMAIIMOHHO-00pa30BaTeIbHbIX pecypcoB — http:/fcior.edu.ru/
5 [D71eKTpOHHO-0MOIMOTEeYHAas cucTeMa « Y HUBEPCUTETCKasi OMOJINOTEKa OHIAMH.
" [DnexTponnsiii pecype]. URL: https://biblioclub.ru/ (zata obpamenus: 04.04.2025).
6 Hayunas snextpoHHas 6nbnuoTteka «e-Library». [DnekTpoHHBIHN pecypc].

URL: https://elibrary.ru/ (mata o6pamenus: 04.04.2025).
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https://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
https://biblioclub.ru/
https://elibrary.ru/

6.3. CpeacrBa od0ecnieyeHHsi OCBOCHUS TUCHUATIINHbBI

6.3.1. KoMmnbioTepHbie 00y4aonye 4 KOHTPOJIUPYOIIHME POrpaMMbl

@OyHKIUA POTPAMMHOI0 oOecredeHus

No | Bug yuebnoro | HaumeHnoBanue nporpaMMHOTO
n/m 3aHATHS obecrnieueHus MOJEIUPY-
KOHTPOJIb oOyyaromias
o1as
1. Jlexknun Adobe Reader, - - +
Open Office,
Moodle
2. |Jlaboparopusie |Adobe Reader, + + +
Open Office,
3. Texymmuii, |Adobe Reader, + + -
MOAyJIbHBIN, [Moodle
HUTOTOBBIMN
KOHTPOJIb

6.3.2. Ayamo- u BUa€0nocoous

He npenycmoTpeHsl.

6.3.3. KomnbrTepHbIe NPe3eHTANNH Y4eOHbIX KYpCOB
He npenycmotpensl.
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7. Onucanve MaTepUAJTbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM ISl OCYLIEeCTBJICHUS
00pa3oBaTeILHOIO NMpPoIecca Mo JUCHUILINHE

Ne
/o

HaumenoBanue o60py0BaH-
HBIX Y4EOHBIX KaOUHETOB,
00BEKTOB /1715 IPOBEICHUS

3aHATUI

[lepeyeHb OCHOBHOTO 000PYAOBaHMS, TPUOOPOB U
MaTepuaoB

I'-313 —  aynuropusa mis
IpOBEICHUS J1aOOPATOPHBIX,
CEMHHApPCKUX "
NPAKTUYECKUX 3aHATHM,
IPyIIIOBBIX U
MHUBUYaJIbHBIX
KOHCYJIbTallMii,  TEKYyIEro
KOHTpPOJIA, HPOMEKYTOYHOU
aTTecTaluy,
CaMOCTOSITENIbHOM pabOThI

[Ixad ¢ 3akp. aB. — 3 mrt., cron ayd. — 20 mrT., mkad y1ad. — 2
mT., cTya ydeH. — 30 wr., cron AByXxTymO. — 1 mrT., cTON
oaHOTYMO. — 1 mT., mkad mis oxexxa— 1 mT., JocKa a/TeX.
noka3. —1 mr., mabopaTopHbie MPUOOPHI U 00OPYyIOBAHUE
(a/Tpanc-popmartop, ammepmerp I-86, BomabTMETp I-87,
BOJIbTMETp, TambBaHoMmeTrp ['CA, »51. mur, obopynoBaHue
87J1-01, kaTymika WHIYKIIMOHHAS, Mara3uH COIPOTHBIICHUS,
MalIuHa JIEKTP., OaTapest KOHACHCAT. U Jp.);

I'-315 — aynuropus mis
IIPOBEJCHUS J1a0OpaTOPHBIX,
CEMHHApPCKHUX "
MPAKTUYECKUX 3aHATHM,
IPyIIIOBBIX u
WHAMBU1YaJIbHBIX
KOHCYJIbTallMii,  TEKYyIEero
KOHTpPOJIA, HPOMEKYTOYHOU
aTTecTaluy,
CaMOCTOSITENIbHOM pabOThI

IlIka¢ c 3akp. aAB. — 2 mwrT., padoumii cTton «J»-16, cT. mis
Bec. JI®-550 — 1 wr., nuc. cT.JIP-540 — 1 mt., apmarypHbIi
CT. — 7 wr., ceiidp —1 mr., mocka a/Tex mok. — 1 mT., CTON
OJHOTYMO. — 2 WT., cToN ayA. — 1 wT., cTyn yueHud. — 30
T., CTeJIax — 1 mr., cryn 1ab. — 1 mT., CTysI /MATKUl — 2
mT., JiabopatopHbeie mpubopel U  obopyaoBaHue (0060p
«Onektpo», BoapTMeTp @D-505, TreHepaTop 3BYKOBOW,
WMCTOYHHK THUTAHUS YHHUBEPC., MHUKPOUHTEp. «JIMHHUKAY,
MHUKPO(DOTOMETP. HEPETUCTP., ocgerurens  OU-18,
ocrmiiorpadg dIEKTp., npubop (Qu3KU3MEpH., MasTHUK
YHUBEpC., BOJIBTMETP, OapoMeTp aHEpOWH., BECHI
texuuueckue, rerepatop 'YK (c), ucrounuxk WUDIIIII-2,
JFOKCOMETP (C), MUKPOCKOIl U JIp.); yUeOHO-METOINYECKre
MaTepHaIbl

I-317 — ayaurtopusa nis
MpOBECHUS 1ab0pPaTOPHBIX,

Cron aya. — 10 w., cron — 9 wt., mkad mist npubd. — 3 mr.,
ctyn y4yeHud. — 31 mrT., 1gocka j/texmok. — 1 T,

CEMHHApPCKUX u | 00opy10BaHKE AJIs 1a0OPaTOPHBIX PAa0OOT MO MOJIEKYJIIPHOM
IIPaKTUYECKHUX 3aHATUH, | pU3MKe U TEepMOAMHAMUKH (3] LIUT, HPOOHMPKH,
IpyHIOBBIX U | TEXHUYECKUE BECHI, MUMETKH, TpyIIa)

VHAMBU1YaJIbHbIX
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8. MexaucuuinHapHble CBS3H

IIporoxkoa

COTJIaCOBaHUs paboyvell MpOrpaMMBI € IPYTHMHU AUCHUTUIMHAMH

HamMeHoBaHmE JUCHUIIINHEI, C

Kadenpa, ¢ koTopoit

[TpenoxeHus: 00 U3MEHEHHSIX
B paboyeil mporpamme.

KOTOpOU MPOBOJIUIIOCH MIPOBOJIUIIOCH
3akiarodyeHne 00 uTorax
COrJIacOBaHUE COTJIaCOBaHME
COTJIaCOBAHUS
Kadenpa
HUHGOOPMAIIMOHHBIX
Marematuka b pv CoriacoBaHo
TEXHOJIOTHH, MAaTEMaTHKU U
(1076370971
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Jluct n3MeHeHui pabodei mporpaMMbl

Mpniaoxenne 1

Howmep
M3MEHEHUS

Howmep
[POTOKOJIA
3acemaHus
kadenphl U gaTa

CTpaHu1bl ¢
MU3MEHEHUSIMU

[lepeyeHb OTKOpPpEK-
TUPOBAHHBIX MYHKTOB

[Tonnuce 3aBe-
IYFOIIETO
kadeapoit
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Mpuioxenne 2

JIuct neproauuecKux NpoBepok pabouei mporpaMMbl

JomxHOCTHOE U110, TPO-
BOJMBIIEE TPOBEPKY
®.1.0., 101KHOCTb,

Jara

[TorpebGHOCTB B
KOPPEKTHUPOBKE

IlepeueHns yHKTOB, CTP.,
pa3/iesoB, TpeOyoImUX
U3MEHEHU I
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puioxenne 3
MMHUCTEPCTBO CEJILCKOT'O XO351CTBA POCCUNCKOU ®EJIEPAITNN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOIXKETHOE OBPA30OBATEJIbBHOE

YUYPEXJIEHUE BBICIIIETO OBPA30BAHMSA «JIYT AHCKHMI T'OCYJAPCTBEHHBII
ATPAPHBIN YHUBEPCUTET UMEHU K.E. BOPOLIIMJIOBA»

®OH/J OHEHOYHBLIX CPEJACTB
10 AUCHUIUTMHE (MOAYJ0) «Du3ukay
Hanpasnenue noarorosku: 35.03.06 ArpounxeHepus

HanpasnenHocts (mpoduib): DKCIutyaTamus 1 00cayKuBaHue 0€CIUIOTHBIX
POOOTOTEXHHYECKHUX CHCTEM aBUAIMOHHOTO M HA36MHOT'O THUIIOB

YpoBeHb nmpodeccCHoHaIBHOTO 00pa3oBaHus: OakagaBpuaT

I'ox Hauama moaroroBku: 2025

Jlyranck, 2025
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1. IEPEYEHb KOMIIETEHIIUI, COOTHECEHHBIX C THIUKATOPAMHU AOCTUKEHUSI KOMIIETEHIIUM, C YKASAHUEM
ITAIIOB UX POPMHUPOBAHUA B ITPOHECCE OCBOEHUSA OBPA30BATEJIBHOU ITPOT'PAMMbI

Kon DopMyIUpOBKa WNHukatopsl Oran [Inanupyemsie HanmenoBanue | HaummeHoBaHUE OLICHOYHOIO
KOHTPO- KOHTPOJIMPYEMON JOCTHKEHUS (ypoBeHb) pe3yJIbTaThI MoJyJeH u (1in) CpeacTBa
JIUpPyeMOU KOMIIETEHIIUH KOMIIETEHIIMHU OCBOEHMS o0y4eHus paszenon Texymuii | IIpomexyTounas
KOMIIe- KOMIIETCHIIUH JUCLUILIAHEI KOHTPOJIb aTTecTauus
TEHLIUU
OIIK-1 | CnocobeH pemiaTh OIIK-1.2. IlepBblii 5Tan | 3HATH: Monyns 1. Tectbl DK3aMeH
TUIIOBBIC 3a1a4U JleMOHCTpUpYET U (moporoBbIit ¢uznueckue «MexaHuka» 3aKpBITOTO
npoeCCHOHATIBHON | UCHOJb3YET 3HAHMS YPOBEHbB) 3aKOHBI U sABJIeHUs | Moxyib 2. THIIA
JESITEIbHOCTH Ha OCHOBHBIX 3aKOHOB U YMETh «MonekynspHas
OCHOBE 3HaHUHI €CTECTBEHHO-HAY4YHBIX U UMHTEPIPETHUPOBATh | (PU3HKA U
OCHOBHBIX 3aKOHOB | 00mIenpodeccuoHaNbHbIX ux TEPMOJUHAMUKA.
MaTEMaTUYECKUX U | JUCLUIUIMH AJi pewienusi| Bropoii atan | YMeTh: Mexanunka TecTsl OK3aMeH
€CTECTBEHHbBIX HayK | TUIIOBBIX 33/a4 B (MpOBUHYTHIN | IPUMEHSTh JKUJKOCTEN U OTKPBITOTO
C IPUMEHEHUEM 00J1aCTH arpOMHKEHEPUH | YPOBEHb ) 3aKOHBI (PU3UKU ra3oB» THIIA
nH(pOpMaIMOHHO- JUISL pELICHUS Monyns 3. (BompOCHI
KOMMYHHKAIIMOHHBIX IIPAKTUYECKHUX ONEeKTpOoCTaTHKA. | JIJIs
TEXHOJIOT U1 3a1a4 ITocTostHHBIN orpoca)
Tpernii oran NMerb HaBBIKM: | DJIEKTpUUYECKUN | PacuerHas | Dk3aMeH
(BBICOKUI MIPUMEHEHHUS TOK. pabota
YPOBEHB) buznuecKux DNEeKTpUYECTBO
3aKOHOMEPHOCTEHN | U MarHeTU3M»
B [IPAKTUYECKON Monyns 4.
JIEATEITbHOCTH «Onruka.
ATomHas u
sqiepHast

buzuKay




2. OIIMCAHUE MMOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHWA KOMIIETEHIAN
HA PA3JIMYHBIX OTAITAX UX ®OPMUPOBAHUSA, OITMCAHUE HIKAJI

OLUEHUBAHUSA
Ne | Haumeno Kparkas [Ipencrasie- Kpurepun onenrnBaHus [kana
1/ BaHHWE XapaKTepUCTHKA HUE OIICHWBaHUS
I | OLIEHOYH | OILIEHOYHOI'O CPEACTBA | OLIEHOYHOTO
oro CpeJlcTBa B
CpelcTBa dhonge
1. | Teer Cucrema TectoBbie B tecte BrimomaeHo 90- Ornenka
CTaHAAPTU3UPOBAHHBI | 3aJaHUS 100% 3amanuit «Omauynoy (5)
X 3aJaHHH, B Ttecte Bhimonneno Oonee | Ouenka
MO3BOJISIOLIAS 75-89% 3amanmit «Xopouwioy (4)
U3MEPUTH YPOBCHB B tecte Bhmonaeno 60-74% | OueHka
3HAHUU. 3aJaHul «Yooenemeopu
menvto» (3)
B Ttecte BeIMOnHeHO MeHee | OneHka
60% 3amanuit «Heyooeremesop
umenvro» (2)
bonbmas yacTh | Orenka
onpeneaeHuil He | «Heydosnemeop
Mpe/ICTaBIICHA, 0o | umenvro» (2)
npeicTaBieHa C TrpyObIMU
OITMOKaMH.
2. | Onpoc dopma pabdoTHI, Bomnpocs k IIponemoHCTpUpPOBaHBI OueHka
KOTOpasi O3BOJISIET orpocy npeanonaraeMble  OTBETHI; | «Omauyno» (5)
OLIEHUTH KPYro30p, MIPaBUIILHO UCIOJIb30BaH
YMEHHE JIOTHYECKH aNropuT™M OOOCHOBAaHHWH BO
MOCTPOUTH OTBET, BpeMsl pacCyXICHHH; ecTh
YMEHHE JIOTUKA PacCyXJICHUM.
MIPOJIEMOHCTPUPOBATH [IponemoHCTpHPOBaHEI Onenka
MOHOJIOTHYECKYIO IpearonaraeMele  OTBETHI; | «Xopouio» (4)
peyb U UHBIC €CTb JIOTHKa DPacCyXICHHMH,
KOMMYHHKATHBHBIE HO HETOYHO WCIIOIb30BaH
HaBBIKH. Y CTHBIM QITOPUTM OOOCHOBAaHHH BO
orpoc obnanaer BpeMsl PacCyXICHUH U He
OONBIIMHA BCE OTBETHI MOJHEIE.
BO3MOXKHOCTSIMH [IponemoHCTpHPOBaHEI Onenka
BOCIHUTATEIHHOTO MIpearoiaraeMele OTBETHI, HO | «Y0ogremsopu
BO3JICUCTBHS, HEMPaBWIHHO  HCIONL30BaH | meavho» (3)
co3/1aBasi yCJIOBUS anroputM 00OCHOBaHHWI BO
17151 He(OpMaIIbHOTO BpeMs paccyKIeHU;
OOIIeHMS. OTCYTCTBYET JIOTHKA
paccyXJeHuil; OTBETHl HE
TIOJTHEIE.
OTBeTHI HE MPE/ICTABICHEI. Ornenka
«Heyoosenemsop
umenvno» (2)
3. | lIpakTu- | HanpasneHo Ha Bompocsr k [IponemoHcTpHUpOBaHO Onenka
YecKoe OBJIAJICHUE METO/1a- nmaboparop- CcBO0OO/I-HOE BIIaJICHUE «Otmuano» (5)
3alaHle | MH ¥ METOJIMKaMHU HO-TIPAKTH- npodeccuoHab-HO-
M3y4aeMOU JTUCITUTI- YECKUM MIOHSTHWHBIM aIllapaToM,
JUHBL J{7s perieHns | 3aHATHAM BIIQICHUE METOJaMH U

npeaiara€Tcsa OTBe-
TUTH Ha KOHTPOJIb-
HBIC BOIIPOCHI WJIN

METONU-KaMH JUCLIUIUIHHEL.
IToka3zans! criocoOHOCTH
CaMOCTOSATEILHOTO




KOTOpO€ MPOBOAUTCS

TCPMUHOJIOTHICCKOTO

Ne | Haumeno Kpatkas IIpencrasne- Kputepun onenuBanus IMkana
1/ BaHHWE XapaKTepUCTHKA HUE OIICHWBaHUS
I | OLIEHOYH | OIIEHOYHOI'O CPEACTBA | OLIEHOYHOTO
oro CpeJlCTBa B
CpelcTBa dhonge
pEeINTh KOHKPETHOE MBIIIICHHUS, TBOPUIECKOM
3aJjaHue (CUTYAaIHUIO) aKTUBHOCTHU. 3aJaHNE
0e3 mpUMeHeHUs BBITIOJIHEHO B TIOJTHOM
MaTeMaTHYECKUX o0Beme.
pacderos. [IponemoHCTpHUpOBaHO Ornenka
BJIaJICHUE «Xopomo» (4)
podeCCHOHATTEHO-
TTOHSITHAHBIM anmapaTom,
NpU IPUMEHEHUU METOAOB U
METOIUK JUCIUILTAHBI
HE3HAYNTEIbHbIE HETOYHOC-
TH, NOKa3aHbl CIOCOOHOCTH
CaMOCTOSITEIBHOTO
MBIIICHAS, TBOPYECKOU
AKTHUBHOCTHU. 3aganue
BBITOJIHEHO B MIOJTHOM
o0beMe, HO C HEKOTOPBIMH
HETOYHOCTSIMHU.
IIponemoHcTpUpoOBaHO OueHka
BJIaJICHUE «Y 1OBJIETBOPH-
npoeccronanbHO- TenpHO» (3)
MIOHATHAHBIM aIapaToM Ha
HU3KOM YPOBHE;
JIOTTyCKalOTCsl OMMOKK TpH
MIPUMEHEHUH  METOAOB U
METOTUK JIACITATLTUHBL.
3ajague  BBIOJIHEHO  HE
MTOJTHOCTBIO.
He MPOAEMOHCTpUpOBaHO | OneHka
BJIaJICHHUE «HeynoBneTBo-
npoQeCCUOHATLHO-TIOHATHH- | pUTETHHOY (2)
HBIM ammapaTroM, MEeTOJaMHu
U METOJIUKAMU JTUCIUILTAHEL.
3ajlaHue HE BBIMOJHEHO.
4 | 3auer 3auer BrIcTaBisieTca B | TecToBbIe B Tecre BhimonHeHo 60- | «3auTeHO»
pe3yJibTaTte 3a7aHus K | 100% 3amanuit
MO/IBEJICHUS] WUTOTOB | 3a4eTy
TEKYIIIero KOHTPOJISL. B Tectre BbemosiHeHo MeHee | «He 3auTeHo»
3ager B dopme 60% 3amanuii
WTOTOBOTO KOHTPOJIA
MIPOBOIUTCS JUTS
oOyJaronuxcs,
KOTOpBIE HE
CIPaBUIINCH C YaCTHIO
3aJaHuN TEKYLIETO
KOHTPOJIS.
5 | Ox3amen | KonrponbHoe Bomnpocs! k ITokazaHo 3HaHKE TeOpUU OrneHka
MEpOIpHATHE, JK3aMeHy BOIIpOCa, MOHATUIHHO- «Omauynoy (5)
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Hanmeno
BaHHE
OLICHOYH
oro
CpelcTBa

Kpatkas
XapaKTepUCTUKA
OLIEHOYHOTI'O CPEJCTBa

IIpencrasne-
HUe
OLICHOYHOTO
CpeicTBa B
dhonge

Kpurepun oneHnBaHus

IIIxana

OLCHUBAHUA

110 OKOHYaHHUH
HU3YUCHUA
JUCHUIIITUHBI.

anmapara JUCIUTUIHHBL
YMEHHUE aHAIN3UPOBATh
pobieMy, coaepKaTeNIbHO 1
CTHJINCTUYECKH TPAMOTHO
U3J1arath CyTh BOIIPOCA;
r1yO0OKO TOHHUMATh
Marepuait; BIaJeHue
AHATUTUYECKAM CIIOCOO0M
H3JI0KEHUS BOIPOcCa,
Hay4YHBbIX I/II[eI\/'I; HaBbIKaMH
apryMeHTaIly 1 aHaJIn3a
(hakTOB, COOBITHIA, SIBJICHUM,
IPOIIECCOB.

BricTaBnsiercs
oOyyJaromemycs, TMIOJTHO,
noJpoOHO W TPaMOTHO
OTBETHBIIEMY Ha BOIPOCHI
Owmera u BOIIPOCHI
9K3aMEeHATOPA.

ITokazaHo 3HaHME OCHOBHBIX
TEOPETUYECKUX IOJIOXKECHHIM
BOIPOCA; yMEHHE
AHAJIM3UPOBATH SBJICHUA,
(hakThbI, NEWCTBUS B pamMKax
BOMPOCA; COJEPKATENBHO U
CTHJIIMCTUYCCKHU T'paMOTHO
u3NaraTb CyTh BOIIPOCa, HO
MMEEeT MECTO HeIOCTaTOYHAas
MOJIHOTA OTBETOB o
U3JIaraeMoMy BOIIPOCY.
[IponemoHCTpHUpOBaHO
BIIQJICHAE  AHATUTHYECKUM
crocooom H3JI0KEHUS
BOIIpoCca u HaBbIKAMHU
apryMeHTaIlH.
BricTaBnsieTcs
00yJarmemMycs, OJTHOCTHIO
OTBETHBIIIEMY Ha BOIPOCHI
Oowiera u BOIIPOCHI
JK3aMeHaTopa, HO
JIOTTYCTUBIIIEMY TIPU OTBETaX
HE3HAYHUTEIbHbIC  OIIUOKH,
YKa3bIBAOIIMWE Ha HAJIUYUC
HECHUCTEMHOCTH U TPoOeIoB
B 3HAHUSX.

Orenka

«Xopouwioy (4)

IlokazaHo 3HaHWE TEOPHUH
BOIpoca (hparmMeHTapHO
(nemosHOTA H3TI0KEHHUSI
HHPOPMAIIUH; OTIEPUPOBAHKE
MOHATUSIMH  HAa  OBITOBOM

Ornenka

«Yooesnemeopu
menbHo» (3)
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Hanmeno
BaHHE
OLICHOYH
oro
CpelcTBa

Kpatkas
XapaKTepUCTUKA
OLIEHOYHOTI'O CPEJCTBa

IIpencrasne-
HUe
OLICHOYHOTO
CpeicTBa B
dhonge

Kpurepun oneHnBaHus

IIIxana

OLCHUBAHUA

YPOBHE); YMEHHE BBIJCIHTH
rJaBHOE, COPMYIUPOBATh
BBIBOJIBI, TOKa3aTh CBSI3b B
MOCTPOGHHH  OTBETa  HE
IIPOJIEMOHCTPHUPOBAHO.
Bnamenne  aHanuTHYECKHM
croco6oM N3JI0KEHUS
BOIIpOCa u BIIaJICHHE
HaBBIKAMHU apryMEHTAI[H HE
POJIEMOHCTPUPOBAHO.
OOyuaromuiicss  TOMYCTHI
CYILIECTBEHHBIE OIINOKU MPHU
OTBE€Tax Ha BOITPOCHIL
OmIeToB " BOIIPOCHI
9K3aMeHaTopa.

3HaHue MOHSITUITHOT'O
ammapaTa, TEOPHUH BOIPOCa,
HE MIPOJIEMOHCTPHUPOBAHO;

yMEHHE AHAIN3UPOBATh
yueOHBId ~ MaTepual  He
IIPOJIEMOHCTPHPOBAHO;

BIAJICHUEC  aHAJUTHYCCKUM
crocoooM W3JI0KEHHUSI
BOIIpOCa u BIIaJICHHE
HaBBIKAMH apTyMEHTALMH HE
MPOJIEMOHCTPUPOBAHO.

OOyuyaromuics He OTBETHII
Ha OJWH WJIM JBa BOIpOCa
owiera U JOIOJHUTEIbHBIE
BOIIPOCHI IK3aMeHaTopa.

Orenka

«Heyooenremesop
umenvro» (2)
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3. TUTIOBBIE KOHTPOJIBHBIE 3ATAHUS NJIN UHBIE MATEPHUAJIbBI,
HEOBXOJMUMBIE JIJIsI OHEHKHA 3HAHWI, YMEHUI, HABBIKOB U (MJIN)
OIIBITA AEATEJBHOCTH, XAPAKTEPU3YIOIIUX 3TAIIBI ®OPMHUPOBAHUSA
KOMIIETEHIIUM B ITIPOIIECCE OCBOEHUS OBPA3OBATEJBHOM
ITPOI'PAMMbI

OueHo4HBbIE CpeCTBA /ISl NPOBeIeHNUs TEKYIero KOHTPOJIA
Tekyuuii KOHTPOJIb OCYHIECTBIISIETCS IMPENoAaBaTesieM AUCHUIUIMHBI MPU MPOBEICHUU
3aHATUN B (hOpME TECTOBBIX 3aJlaHUM, YCTHOTO OMpOca U pacyeTHOU paboThlI.

OIIK-1 Cnoco0eH pemiaTb TUIOBBIE 3a1a4¥ NMPO(ECCHOHATIBLHOM 1eITeJIbHOCTH HA OCHOBE
3HAHMH OCHOBHBIX 3aKOHOB MATeMATHYEeCKHUX U €CTECTBEHHBbIX HAYK ¢ NpPHUMeHEHUeM
HH(OPMANHOHHO-KOMMYHUKANMOHHBIX TEXHOJIOTH A

OIIK-1.3. [deMOHCTpPUpPYET M MHCHOJIb3YeT 3HAHWS OCHOBHBLIX 3aKOHOB €CTECTBEHHO-
HAYYHBIX H 0011enPo(ecCHOHAIBHBIX TUCHUIIMH JISl pellleHUusl TUMOBBIX 32/1a4 B 00J1aCTH
arpoMH:KeHepHH usl

IlepBbiii 3Tanm (MOPOroBoOil ypoBeHb) — MOKa3biBaeT CHPOPMHPOBAHHOCTH IOKAa3aTeJIsl
KOMIIETCHIIMHU «3HATh»: GU3HYeCKHe 3aKOHbI M SIBJICHUSI 1 YMETh HHTEPIPEeTUPOBATH UX

TecToBbIe 32 JaHUA 3aAKPBITOr0 THIIA
1. ¥Ykaxute HaubGoJee TOUHOE ONpPeeSIeHue MACChI TeJa (8bibepume 084 8apuaHma
omeema)
a) KOJIMYECTBO BEIECTBA B TEIE
0) Mepa HUHEPTHOCTH B TEJIe
B) OTHOIIIEHWE Beca Teja K YCKOPEHHUIO CBOOOTHOTO TaJCHUS
') Mepa MOTeHINAIbHOM SHEePTrUuu Tena
1) Mepa B3aUMHOTO TIPUTSDKEHUS Tea
2. 3aKoH, KOTOPBIN HCIOJB3YeTCH NPH pacyeTe MOAbEMHON CHIIBI KPbLJIa CaM0J1€Ta,
HA3bIBAETCS, 3AKOHOM (6blOepume 0OuH 6apuarm omeema)
a) Apxumena
6) bepuymm
B) [lackans
') UHEPIUH
1) BCEMHPHOTO TSATOTEHUS
3. Ykaxute Han0oJee TOUHOE ONpeaeIeHUue TeMIEPATYPhI. (8blOepume mpu 6apuanma
omeema)
a) CTETIeHb HArPETOCTH TeJa
0) Mepa cpeiHel KHHETUYECKOH SHEPTru MOJIEKYJT
B) Mepa 4Kciia CTOJIKHOBEHHH MOJIEKYJ
') Mepa BHYTPEHHEH dHEprUH BElIecTBa
1) XapaKTepUCTHKA arperaTHOrO COCTOSTHUS BEIIECTBA
4. T'a3 HarpeBalT B repMeTHYECKHU 3aKPbITOM cocy/e. YKAKUTe, KAKOH U3 PO1ecCOB
HMeeT MeCTO (8bibepume 00UH BaAPUAHM OMBEMA)
a) n300apuyeCcKuii
0) nu3oTepMUUYECKUI
B) U30XOPHBIN
') annabaTHYECKUM
1) TIOJIUTPOTINYECKUT
5. Ha3oBuTe NpUYMHY B3aUMOAeHCTBUS MOJIEKYJ (8blOepume 0OUH apuarm omeema)
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a) CHJIBI AJIGKTPUYECKOTO B3aMMOICHCTBHS
0) CUJIBI TPAaBUTALIMOHHOTO IPUTSKEHUS
B) BHYTPUSJICPHBIC CHIIBI

I') 3aKOH UHEPLHUHU

1) MEpa YMCIIa CTOJIKHOBEHUI MOJICKYJT

Kiroun
1. 0, 11
2. 0
3. a,0,T
4. B
3. a
Bropoii 3ran (HPOABHHYTBLIH YPOBEHb) — IOKa3bIBaeT CHOPMUPOBAHHOCTH

nmoxkasarejis KOMIIETECHIHHH «YMETb»: INMPUMEHATL 3aKOHbI (l)I/ISI/IKI/I AJd  peIICHUA
NMPAKTUHYICCKUX 3aJ1a4

—

3aaHus 3aKpPbITOro THNA (BOMPOCHI VI OIIPOCA):
UYro Takoe MaTepuaabHas TouKa?

2. JaiiTe omnpejeneHne BTOPOl KOCMUYECKON CKOPOCTH.

3. Cuna ynpyrocTtH, BO3HHKAIOIIAasl MPU yHpPyroi nedopMmanuy pacTsHKEHUS WM COKATHS
Tena, MPONOPLHUOHAIbHA a0COJIOTHOMY 3HAUEHUIO M3MEHEHHMs JUIMHbI Tena. HazoBute
3aKOH, ONMCHIBAIOIINN 3Ty CHITY.

4. HazoBute pacmpeneieHue, KOTOpoe MpeACTaBiseT co00il OTHOIIEHWE 4YHcia YacTHll,
00JaalomuX OMpPEeIeHHON MOTEHIMAIbHOM SHepruel K MOJHOMY YMCIY YacTHIl B
rase.

5. Kak Ha3pIBaeTcsi 4acTh IOJHOM SHEPrHMM Teja 3a BBIUETOM KHHETUYECKOW HHEPruu
JIBIDKEHUS TeJa KaK IeJIOT0 U MOTEHIIMAIBHOM SHEPTHH Tella BO BHEITHEM TToJIe?

Knroun

1. | MarepuanpHasi TOYka 3TO TeJOo, OOJaJaroIee Maccoil, pa3MepamMu KOTOPOro MOKHO
npeHe0peysb IpU PACCMOTPEHUH €r0 JABMKEHUS.

2. | Bropas xocMHuueckass CKOPOCTb 3TO CKOPOCTh, KOTOPYIO HYXKHO COOOIIUTH TEIy AJIs TOrO,
9TOOBI OHO TTOKMHYJIO 00J1aCTh 36MHOTO MPUTSKEHUS

3. | 3akoH ['yka

4. | Pactipenenenue bonbiimana

5. | BHyTpeHHel dHepruen tena

Tpernii 3Tan (BbICOKHI YPOBeHb) — NOKa3bIBaeT CHOPMHPOBAHHOCTH IOKAa3aTeJs

KOMIICTCHIIUA «MMETb HABBIKW»: IPUMECHCHHUA (l)l/l3l/l‘leCKI/lX 3aKOHOMepHOCTeﬁ B
HpﬂKTH‘IeCKOﬁ ACATECIbHOCTH

I.

2.

IIpakTnyeckne 3aganus (pacyeTHass padora):

B pesynbrate nzmepenuil quamerpa d Kanuuisgpa B CTEHKE JIETOUHBIX albBEOJ MOTYYEHbI
ciemyroue 3HadeHus: di = 2,83 wmx; d» = 2,82 wmx; 3 = 2,81 ux;
ds = 2,85 mxk; ds = 2,87 mx. Halitu cpemnee apuMeTHIecKoe 3HaUCHHE.

Baron maccoii m = 20 T, ABM>KyIIMICS PaBHO3AMEJIEHHO C HA4aJbHOW CKOPOCTBIO Lo =
36 xM/u, mon peiictBueM cuiabl TpeHuss F = 6 kH depe3 HekoTopoe Bpems
ocra”aBiuBaercs. Halitu paccTossHue, KOTOpoe NPONAET BaroH JO OCTaHOBKH.
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3. Hapuk maccoit 100 r ymas ¢ BBICOTBI £ = 2,5 M Ha TOPU3OHTAJIBHYIO TUIUTY U OTCKOYHJI
OT He€ BCIIEJCTBUE YIPYroro yjaapa 06e3 norepu ckopoctd. ONpenennuTe CpeiHIOn CUITy
(F), nefCTBOBABIIYIO Ha IIAPUK MPHU yAape, €CIM NPOIOHKUTEILHOCTh yaapa At = 0,1 c.

Onpenenure cuily HaTsDKEHUs KaHaTa npu noabéMe rpysa maccod m=1,5 T, eciu 3a
BpeMs ¢ = 2 ¢ OT Havyasa JABMXKCHHS CKOPOCTh Bo3pocia oT vo=0 10 v~=3,6 m/c.

5. Koneco paguycom R = 0,1 m Bpaimiaercs Tak, 4TO 3aBUCMMOCThH yTJia MOBOPOTa ¢ OT

BpeMeHH ¢ 1aércsa ypaBHeHueM ¢ = A + Bt + Ct °, rne B =2paod/c n C=1 pao/c’. na

TOYEK, JIeXKAIUX Ha 000/1e KoJieca, HAlTH uepe3 BpeMs ¢ = 2 ¢ T0CiIe Havyaja ABMKCHHUS:

1) yrimoByro CKOpPOCTh ®; 2) TMHEHHYIO CKOPOCTB L.

Kiroun

1.

Pemrenmne.

1. Cpennee apudmeTnyeckoe d HaxoauM 110 GopMyJIe:

g:dl+d2+d3+d4+d5
5

2. HOI{CTaBHﬂCM YHUCJIOBBIC 3HAYCHUA:

2,83+2,82+2,81+2,85+2,87

d= 5 = 2.836(ux)
Omeem: 2,836
2. Pemenue.
1. IIpolineHHbIN IyTh MOKHO OINPENETUTH 10 hopMylie S = 20—F .
2 4
¢ 107-2-100 _ 167 ().
2-6-10°
Omeem. 167
3. Pemienue.
2m
F=——.2gh.
At
[TogcTaBuB Cro/1a YMCTIOBBIC 3HAYCHMS, HAWIEM
20,1
F=- 0 l’ A2:981-25=—14(H).
Omeem. 14
4. Pemenue.
L
T=m g+—L]|.
t
[TojcTaBUM YHCITOBBIC 3HAYCHHUS quncnpélvg()
T=1,50-10° 9,81+’2j =1,74-10* (H) = 17,4 (xH).
Omeem: 174
5. Pemenmne.

d
1. 3BecTHO, YTO yIiIoBasi CKOPOCTh M = = (A+2t+)=2+37.
t

o (t=2)=2+3-22=14 (pao/c).
2. JIuHelHas CKOPOCTh L HalAEM U3 COOTHOLIEHUS L = OR,

31




v=02+34)-R.
v(t=2)=14-0,1=14 (m/c).
Omeem: 14u 1,4

e A

N S N N N N N N N e el
PO NRADWND OO WD = O

32.
33.
34.
35.

36.
37.
38.
39.
40.
41.

Bomnpocs! 115 3xk3aMena

du3nyecKkne OCHOBbI MEXaHUKH.
[MpenMet ¢pusuku u €€ CBA3b ¢ APYrUMU HayKamu. EQWHUIBI PU3NIECKUX BETHYHH.
CKOpOCTh U IIyTh NPU MTOCTYNATEIBHOM JBUKEHUU.
VYckopeHue u ero cocTaBIIsIOIIHUE.
VYT110Bast CKOPOCTh U YIII0BOE YCKOPEHHE.
[lepsniii 3akoH Hetotona. Macca. Cuua.
Bropoii 3akon HeroToHa.
Tperuii 3akoH HeroToHa.
Cuna TpeHus.
3akoH coxpaHeHus uMmiryibca. LlenTp macc.
OHneprus. Pabora. MOIIHOCTS.
Kunernueckasi u moTeHIManbHast SHEPTUs. 3aKOH COXpPaHEHUSI YHEPTUH.
MoMeHT uHepuu TBEPAOIo Tea.
Kunernueckast sHeprust BpaieHus.
MoMeHT cuiibl. Y paBHEHUE JUHAMUKH BPAILATEIbHOTO ABUKEHUS TBEPAOrO Tea.
MoMeHT uMITyJIbCa M 3aKOH €r0 COXPaHEHUS.
Jledopmarius TBEpOTO TENA.
3axonbl Keruiepa. 3akoH BCEMUPHOTO TSTOTEHMUS.
Cua Tsixectu u Bec. HeBecoMoCTb.
[Tone tsarorenus. PaboTa u moTeHIInan mosist TATOTCHHUS.
Kocmudeckue ckopocT.
Heunepuinansubie cuctemsl oTcuera. CHIIBI HHEPIIUH.
Mexannueckue xKonebanus. ['apMoHUeckre KojaeOaHus U MX XapaKTePUCTUKH.
CrnoxeHue 0JJMHAKOBBIX TAPMOHUYECKUX KOJICOAHMIA.
JluHamuKa KoJe0aTenpHOro IBIKEHUS. MasSTHUK.
3aTyxaromue U BoIHYKICHHBIC KOJICOaHusI.
MexaHuka )xuaKocTen. /laBieHue B AKUIKOCTHU U B rase.
VYpaBHeHUE HEpa3phIBHOCTH. Y paBHEHUE bepHYIIIN U ClieICTBUE U3 HETO.
Bs3kocTh (BHYTpeHHee TpeHue). JlamuHapHbie U TypOyJIeHTHBIE TeUSHHUS.
Mertoapl onpeieNieHus BI3KOCTH.
OCHOBHOH 3aKOH PEISTUBUCTCKON TMHAMUKU MaTEPUAIIbHOU TOUKH.
3aK0oH B3aMMOJICUCTBHUS MACChl M SHEPTHH.

OcCHOBBI MOJICKYJISIPHOI (PU3UKH M TEPMOJAMHAMHUKH.
Craructuueckuil 1 TepMOAMHAMUYECKUM METObl. OMBITHBIE 3aKOHBI HJI€aJILHOTO Ta3a.
VYpasnenue Knaiinepona-Meneneesa.

OcHoBHoe ypaBHenne MKT uaeaibHbIX Ta30B.

3akoH MakcBemna Juisi pacnpenesieHuss MOJIKYJl HICaTbHOTO Ta3a MO CKOPOCTSIM
SHEPTUSIM TETIOBOTO JBUKEHUS.

CpenHee 9ncio CTOIKHOBEHHIA M CPETHSIS JUTMHA CBOOOTHOTO IMPOOera MOJIeKYII.

OneitHOe noareepxkacHue MKT. SIBnenue nepenoca.

OcHoBBI TepMOAMHAMUKH. UHCIIO cTeneHel cBOOOIbI MOJIEKYJIBI.

[IepBblii 3aKOH TEPMOJAUHAMHUKH.

PaGota rasa npu m3meHeHnu ero oobEMa. TeroeMKOoCTb.

[IpuMeHeHue nepBoro 3aKkoHa TEPMOJUHAMUKH K U30IPOLIECCAM.

n
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Anunabatudeckuii mporecc. Ypasuenue [lyaccona.
Kpyrosoii nporuecc (k). O6paTiuMbie 1 HEOOPATUMBIE TPOLIECCHI.
DHTpONUs U €€ CTAaTUCTUYECKUI CMBICI. BTOpOi1 3aKOH TEPMOAMHAMUKH.
Peanbnblie ra3sl. Cuibl U NOTEHIMANIbHAS SHEPT U MEKMOJIEKYJISIPHOTO B3aUMOEUCTBHUS.
Peanbnble ra3el. YpaBuenue Ban-gep-Baanbca.
PeanbHusble rasel. M3orepMbl Ban-nep-Baanbca u ux aHanus.
BHyTpeHHss 3Heprus peaabHbIX ra30B.
CsoiictBa xxunkocteil. [loBepXxHOCTHOE HATSKEHUE.
Cwmauuanue. KpaeBoii yrom.
JlaBiieHHE IO UICKPUBJIIEHHON TOBEPXHOCTBIO )KUIKOCTH.
Kanumnspueie sBnenus.
DJ1eKTPUYECTBO.
DIEeKTpOCTaTUKA. DIIEKTPUUECKHM 3apsi U 3aKOH €r0 COXPaHEHUS.
B3aumopeiictBue anekTpuueckux 3apsaoB. 3akoH Kynona. Dnexrpudeckoe mose (OI1).
Hanpsioxennocts D11, ['paduueckoe nzobpaxkenue D11
Teopema Octporpaackoro-I'aycca u e€ mnpuioxenusd. llpuHnun cyneprno3unuu
3IEKTPUUECKUX MOJIEH.
Pabora npu nepememmenun 3apsiaa B JI1. [Torenunan, rpaguent noreHnuana 1.
[IpoBOIHMKM B 3JEKTPUUYECKOM TOJIE. DJIEKTPOEMKOCTb, HHEPrus 3apsHKEHHOTO
IIPOBOHUKA.
JusnekTpuky B 3aeKTpudeckom nodge. [longapusanus Au31eKTpUKoB.
DnekTpuueckoe  1oje B JUAJIEKTpuKe.  JMdnekTpuuyeckas — IPOHUIAEMOCTb.
DneKkTpruyecKast HHIYKIHS.
Kongencarop. D1eKTpOEMKOCTb CHUCTEMBI KOHAEHCATOPOB. ODHEPIrHUsl 3JIEKTPUUECKOIO
TOJISl.
OnexTpuueckuid TOK M ero xapakrepuctuku. Cuna Toka. [lageHus HampsokeHUs U
ANEKTPOABIIKYIIAS CUJIA.
Tok B Merammueckux npoBoaHukax. Comporusienue. [IpoBonumocts. 3akoH Owma.
PaGora u momrHOCTh TOKa. 3akoH [xoynsa-Jlenma.
Pa3zBerBniennas snexkrpuueckas nemnb. [Ipasuia Kupxroda.
OCHOBBI 2JIEKTPOHHOM TEOPUH NTPOBOJUMOCTH.
OnemeHTbl  (QuU3NYECKOM  31eKTpoHUMKHU. KoHTakTHass  pa3HOCTh  IOTEHIUANIOB.
Tepmoanexktpuueckue saeHus. PaboTa BbIXo1a 3J€KTPOHA U3 MeTajlIa.
DOMHCCHS DJIEKTPOHOB. TepMOAIIEKTPOHHASI SMUCCHS. DJIEKTPOHHBIC JTAMITBI.
Tok B momynpoBoaHuKax. 3anupatonuii cioit. [lomynpoBoaHUKOBEIE TPUOOPHI (JIUOIH,
TPAH3UCTOPHI U . ).
Tok B )xuakocTsx. Dnekrponus. 3akoH Dapanes.
Tok B razax. HecamocToATENbHBIN U CAMOCTOSATEIBHBIN Ta30BbIE pa3psi/Ibl.
JIEKTPOMATHEeTU3M.
[TocTOSsIHHBIN MarHuT U KpyroBor TOK. MarauTHoe nouie.
XapaKTepUCTUKU MAarHUTHOTO MOJISI.
3akon buo-Casapa-Jlaniaca u ero npuMeHEeHHE JJIsl pacueTa MarHUTHOTO MOJIA.
3akoH Amrnepa. [IpoBogHMK ¢ TOKOM B MarHUTHOM nosie. [lapamienbHble TOKH.
MarauTtHoe 1osje coJIeHOH1a U TOPOUIa.
Hua- mapa- u peppomarnutHsle Bemectsa. [Ipupona Gpeppomarnerusma.
JIBu>KeHMe 3apsKEHHBIX YaCTUIL B AJIEKTPUYECKOM U MarHUTHOE MOJISIX.
S¢dext Xomna.
Hupkynsauns BeKTOpa MAarHUTHOW MHAYKIMU. 3aKOH MOJIHOTO TOKA JUIsl MArHUTHOTO TOJISt
B BaKyyMe.
SIBrieHMne MeKTpOMarHuTHOM HHAYKIMUK. 3akoH Papanes. [Tpasuio Jlenua.
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NuaykTuBHOCTH KOHTYpa. CaMOMHIYKIIHS.
B3aumuas unaykuus.
Tpanchopmartopsl.
IlepeMeHHBIN CUHYCOUIAIbHBIN TOK.
Iern mepemennoro toka (R, L, C).
Pe3onanc HanpsikeHuil 1 TOKOB. MOITHOCTBD, BbIIEISIEMAs B L€ IEPEMEHHOT'O TOKA.
DNEeKTPOMAarHUTHbIE BOJIHBI.
DneKTpoMarHuTHeIe Kojiebanus B koaebaTensHoM KoHTYpE (L, C).
Onruka. KBanToBasi npupoaa csera
OcHoBHbI€ 3aKk0HBI ONTUKH. [loHOE OTpakeHue.
OcHoBHbIE (OTOMETPUYECKUE BEIMUYUHBI U UX SIUHUIIBI H3MEPEHHUSL.
Pa3BuTHe npeacraBiaeHuii 0 npupoJie CBeTa.
WnTepdepennus ceta. MeTo bl Habm0AeHNU HHTEp(EpPEHIINH CBETA.
Pacuer nnTepEepeHINOHHON KAPTHHBI OT IBYX HCTOYHHKOB.
Hudpakuus ceera. [Ipuamun [oiirenca-dpenens.
Hudpaxius OpayHrodepa Ha TOHKOH MIENH.
Hudpaxius Opaynrodepa Ha qudpakImOHHON pelIeTKe.
[Tonapuzauus cera. EcTecTBeHHBIN U MOJISPU30BaHHbIN cBeT .3akoH Manoca.
[Tonsipu3zanusa cBeTa Mpu OTPAKEHUU U NPEIOMJIIEHUU HA TPaHULE JBYX JAMAJIEKTPUKOB.
3akon bprocrepa.
KBanToBBI€ cBOliCTBa cBeTa. TeroBoe U3IIy4eHUE U €r0 XapaKTePUCTUKHU.
3akon Kupxroda.
3akonsl Ctedana-bonapiiMana u Buna.
KBanrtoBas runoresa nznyuenus u popmyia [lnanka.
®orodddext. 3akoHbl BHENTHET0 GoTodddexTa.
VYpaBHenue DifHIITEeHA U1t BHELIHET0 (poTorddeKTa.
Macca 1 uMIyssc (OTOHA, TaBJIEHUE CBETA.
O¢ddext KomnToHna u ero anemMeHTapHas TEOpus.
DJIeMeHTBbI KBAHTOBOH (U3NKH aTOMOB
Mopenu aromoB Tommncona u Pesepdopna.
JInneinyarsii criekTp aroma Bogopoa. Ilocrynarer bopa.
CrnexTp atroma Bojopoza o bopy.
KBaHTOBas TeOpuUs CTPOEHMSI MHOTOJIEKTPOHHBIX aTOMOB.
DJieMeHThI (GU3NKH aTOMHOIO siApa
OO111e cBeieHUs! O CTPOEHUH aTOMHBIX SI/IEP.
EctecTBeHHas pai0aKTUBHOCTb. 3aKOHBI PAIMOAKTUBHOTO pacaja.
SAnepnas peakuus. MickyccTBeHHast pailu0aKTUBHOCTb.
OHeprus cBsa3u. [ledext maccsl aTOMHOTO si/ipa.
Peakuus nenenus. Llennas peakuus.
Peakuus. TepmosinepHas peakuusi.
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4. METOAWYECKHUE MATEPHAJIbI, OIPEJEISIIOITAE NPOLELY PbI
OINEHUBAHUS 3HAHUU, YMEHUU, HABBIKOB U (MJIN) OIIBITA
AEATEJIBHOCTH

Texyuuii KOHTPOJIb
Onpoc Kak CpeACTBO TEKYIIEro KOHTPOJS MPOBOAMUTCS B (OpME YCTHBIX OTBETOB Ha
Bonpockl. CTyJIeHT OTBEeYaeT Ha MOCTABJIEHHBIM BONPOC Cpa3y, BpeMs Ha MOJATOTOBKY K OTBETY
HE MPEI0CTaBISIETCS.
[TpakTuyeckue 3a1aHusl Kak CPEICTBO TEKYIIEro KOHTPOJS HPOBOIATCS B IMMCbMEHHOU
dopme. CTyeHTy BBIIAETCS 3aJlaHUE U peaocTaBisiercs 10 MUHYT JUTsl IOATOTOBKH K OTBETY.

IIpoMe:xxyTOYHas aTTEeCTALUA
DK3aMeH MPOBOJIUTCS B YCTHOM (opme. M3 3K3aMEHAIMOHHBIX BOIIPOCOB COCTABIISETCS
30 »sk3ameHanMOHHBIX OwieroB. Kaxaplii OmieTr cocToMT W3 Tpex BOIMPOcoB. KomriekT
9K3aMEHAIIMOHHBIX OMJICTOB MPEACTaBIEH B y4eOHO-METOAMUYECKOM KOMILUIEKCE TUCIIUITIIMHBI.
Ha noaroroBky k 0TBeTy CTyA€HTY npenocrasisiercst 20 MUHYT.
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