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Pabouast mporpamMmma cocTaBiieHa C y4€TOM TpeOOBaHUIA:

® [OpsJKAa OpraHu3all ¥  OCYLIECTBJICHHS  OOpa3oBaTENbHOW  JEATEIBHOCTH  TI0
o0Opa3oBaTelbHBIM MpOrpaMMaM BbICHIEr0 00pa3oBaHUs — MporpamMmaMm OakajaBpuara,
IporpaMMaM  CHEIUaJUTeTa, IporpaMMaM  MAarucTpaTypbl, YTBEPKIECHHOIO IPUKA30M
MuHucTepcTBa HayKu M BhIciiero oopazoanusi Poccuiickori @enepanun ot 06.04.2021 Ne 245
(C U3MEHEHHUSIMU U JIOTIOJIHCHUSIMU ),

. (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).

[IpenogaBareny, MOArOTOBUBIIKE PAOOUYIO IPOTPAMMY:

Crapuuii mpenojiaBaresnb B.H. BoJsioBuk

Pabowas mporpamma paccMoTpeHa Ha 3acelaHuH Kadeapbl WHPOPMALMOHHBIX TEXHOJOTHA,
marematuku 1 ¢pusuku (mporokos Ne 11 or 20.06.2023 r.).

3aBenyrommii kageapou I'.B. KoarakoBa

PaGouass mporpaMMa peKOMEHJIOBaHa K WCIIOJIB30BaHUIO B Y4eOHOM MpOIECCE METOIUYECCKOM
KoMmuccuei akyspTrera MUIieBbiX TexHoaorui (mporokos Ne 10 ot «22» urons 2023 r.).

IIpencenaresib MeTOANYECKON KOMHCCHHA A.B. llloBkomnsic

PykoBoauTeb 0CHOBHOM NMPo¢ecCHOHANbHOMI
0o0pa3oBaTe/IbHOI MPOrpaMMbl B.M. lllannoBasioB




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

®du3uka KaKk Hayka SBISIETCS OCHOBOM  BCErO0  €CTECTBO3HAHUS W HUMEET
dbyHIaMEHTANIBHOE 3HAYCHUE ISl TOHMMaHUS Pa3IUYHBIX MIPOIIECCOB B OKPYIKAIOIIEM HAC MHUPE.
Ona oka3blBaeT BIMAHUE HA JApPyrue HAyKd H CIYXKHT 0a30il A mpodeccrnoHaIbHON
MOATOTOBKU CTYJACHTOB BCEX TEXHOJIOTMYECKUX CIICIIHATBHOCTEH.

IIpenmer TMCHMNJIMHBI — OCHOBHBIC 3aKOHBI MEXAHHKH, MOJICKYJSPHOU (HM3UKK U
TEPMOJIMHAMHUKH, FICKTPUIECCTBA K MAarHETU3Ma, 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
HCTIOJNIE3YIOTCS B CEIbCKOM XO3SIIICTBE, COBPEMEHHOM CTPOUTEILCTBE H APXUTEKTYPE;

— u3y4eHHe (HU3UYCCKUX SBJICHHH, JISKAIIUX B OCHOBE NMPOCKTUPOBAHUS, CTPOUTEIHCTBA
U BBIOOpA CTPOUTEILHBIX MAaTCPHUATIOB.

OcHoOBHBIE 32124 AU CHUIIMHBI:

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

— BBIPa0OTaTh yYMCHHS TMPHUMCHSTH IOJYyYCHHBIC 3HAHUS MO (PU3UKE NPU HIyUYCHUU
JIPYTUX JAUCLUUIUINH, BBIICTSATh KOHKPETHOE (PU3MYecKoe COoJep)KaHuEe B MPUKIAAHBIX 3a/adax
po(heCCHOHANLHOM JIeATEIPHOCTH, CO3/1aBaTh W aHAIM3UPOBATH TCOPETHUSCKUE MOJICITH
SIBJICHHH | MTPOIIECCOB;

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

— obecreynTh THoNydeHUE (yHAAMEHTAIbHBIX 3HAHUN, HEOOXOIUMBIX I HM3y4YEHUS
JUCITUTIMH €CTECTBEHHOHAYYHOTO [UKJIA ¥ CIICIIHATBHBIX JTUCIIUTUINH,

— HAY4YUTh CAMOCTOATEIHHON PabOTHI C TUTEPATYPOil MO (GUBKKE U €€ TPUTIOKEHHUSIM.

MecTo AMCHMIIMHBI B CTPYKTYPe 00pa30BaTeIbHOI MPOrpaMMbl.
®dusnka OTHOCUTCA K  guciurmimHaMm oOs3atenpHoM vactu (B1.0.18) ocHoBHOM
00pa30BaTeNbHOI MPOrpaMMBl.

JlucuumiuHa OCHOBBIBaeTCS Ha 0a3e WIKONBHOTO Kypca (U3MKH U JAUCHUTIIMHBI
«BrIcmas MmaTreMaTHKa.



2. [lepeyeHnb MJIAHMPYEMBbIX Pe3yJIbTATOB 00yUeHHs MO JUCHUILINHE, COOTHECEHHBIX

¢ IVIAHUPYEMBbIMH pe3yJIbTATAMH O0CBOCHHS 00pa30BaTeIbHOI MPOrpaMMbl

Koabi DopMyJIMPOBKA NHaukaTopbl 10CTHIKEHU ST Iliianupyembie
KOMIIe- KOMIIeTeHIIUH KOMIIeTeHIIHH pe3yJIbTaThl 00y4eHHusl
TeHUMi 10 JMCUHUIJIHHE
OIIK-1 | CnocobGeH permiatb OIIK-1.2. JIlemoHCTpHUpYET U 3HaTh: Qpusznyeckue

TUIIOBBIE 3a/1a4H
npodeccnoHaTbLHOMI
NesITeNIbHOCTH Ha
OCHOBE 3HaHUU
OCHOBHBIX 3aKOHOB
MaTEeMaTHYECKHUX U
€CTECTBEHHBIX HAYyK C
MIPUMECHCHHEM
MH(pOpPMaIMOHHO-
KOMMYHHKAITMOHHBIX
TEXHOJIOTHI

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

3aKOHBI U SIBIICHUS U
YMETh
UHTEPIPETUPOBATH HX;
yMeTh: IPUMCHSITh
3aKOHBI (PUBUKH IS
pEIICHUS TPAKTUICCKIX
3azay;

BJIa/IeTh: HABBIKAMU
MPUMEHEHUS
buznuecKux
3aKOHOMEPHOCTEH B
MPAKTUYECKOU
JESITEIbHOCTH




3. O0béM TUCUMITIMHBI M BUIBI Y4e0HOH padoThl

Ounast popma 00yueHHst 3aounas popma oOyueHust
B! pabor BCETO 00bEM 4acoB BCETO BCET0 YacoB
3ay. ex. / II Il 3ay. ef1. / II 11
4acoB |CEMECTp| CEMECTp | YacoB | CEeMecCTp | ceMecTp
Obmas TpyAoeMKoCTE 71252 |4/144| 3/108 | 7/252 | 47144 | 3/108
JCIATUTHHBI
AynurtopHas pabota: 92 52 40 24 14 10
Jlexkun 32 18 14 10 6 4
[IpakTHyeckue 3aHsATHS - - - - - -
JlaboparopHbie pabOTHI 60 34 26 14 8 6
Jpyrue BUIIbI 2y TATOPHBIX
3aHATUN i i i i i i
[Ipendk3amMeHaIMOHHBIC
KOHCYJIbTallun ) ) ) i i i
CamocrosiTenpHas pabora 160 92 68 998 130 98
00yyJarommxcs, yac
Bu nmpoMexXyTOYHOM aTTecTaluu | 3ader, 3ayer,
(3a4eT, IK3aMEH) sxzamen | o or | PO amen | COTCT | oaMel




4. CoaepxaHue TUCHUIIMHBI

4.1. Pa3iennbl IMCHUNIMHBI U BU/AbI 3AHATHH (TeMAaTH4eCKHIl MJ1aH).

rlﬁl Paznen nucuuninuHbl JI 13 JIP CPC
Ounas hopma oOydeHHs
Pasnen 1 Mexanuka. 10 - 20 56
1 Tema 1. Mexannueckoe ABM)KEHHE MaTEpUaIbHONU TOUKU 1 i 2 7
U TBEPJOTO TeJa.
Tema 2. JlunamMuKa NoCTynaTeIbHOTO IBUKEHUS
2. |MaTepuaJIbHON TOYKH M TBEPJIOTO Teia. 3aKOH 1 - 2 7
COXPAHCHHUS UMITYJIbCA.
3. |Tema 3. Cusbl B MEXaHHKE. 2 - 4 7
4. |Tema 4. PaGota u sHeprusi. 3aKOH COXpaHEHUS YHEPTUH. 1 - 2 7
5 Tema 5. Jlunamuka BpamaTeaIbHOTO JIBUKEHHUS. 3aKOH 1 ) 4 v
COXPAaHECHHS MOMEHTA UMITYJIbCA.
6. |Tema 6. FapMoHUYeCcKHE KOJICOAHMUS. 2 - 2 7
7. |Tema 7. BonHOBBIC ITPOIIECCHI. 1 - 2 7
8. |Tema 8. OCHOBBI aKyCTHKH. 1 - 2 7
Paznen 2 MexaHuka XUAKOCTEH U ra3oB. MosekysipHas 8 i 14 36
¢du3MKa U TepMOJMHAMUKA
9 Tema 9. 'mapoauHamuka. 3aKOHbI MEXaHUKH KUJIKOCTEH 5 ) 4 6
Y Ta30B.
10. |Tema 10. MonekynspHas Gpu3nka. 2 - 2 6
11. |[Tewma 11. BraxxHOCTh BO3yXa. 1 - 2 6
12. |Tewma 12. SIBneHus mepeHoca. 1 - 2 6
13. |Tema 13. TepmoiMHaMHKa PaBHOBECHBIX COCTOSIHUH. 1 - 2 6
14. |Tema 14. TepmoarHaMHKa HEOOPATUMBIX MPOLIECCOB. 1 - 2 6
Pa3nen 3 DnexrpocTtatuka. [IoCTOSAHHBIN 2IEKTPUUECKUN TOK. 8 i 18 48
DJIEKTPUYECTBO U MATHETHU3M.
15. |Tema 15. DnekTpocTaTuka. 2 - 4 8
16. |Tema 16. IToCTOSTHHBIN TOK. 1 - 2 8
17, Tema 17. Maraetuzm. MarHuTHoe 1oJje 1 ero 5 ) 4 8
XapaKTePUCTHKHU.
Tema 18. DnekTpoMarHuTHast UHIYKITUS.
18. 1 - 4 8
CaMounayKuus.
19. |Tewma 19. DnekTpoMarHuTHBIE KOJICOAHUS M BOJIHBIL. 1 - 2 8
20 Tema 20. OcHoBBI 51eKTpOoHUKH. [l0TynIpoBOgHMKOBBIE 1 i 5 8
" | mpubopBL.
Panen 4 Ontuka. AToMHas U siiepHas hu3nka 6 - 8 20
21 Tema 21. Ontuka. BosiHOBBIE ONITUYECKHE SIBJICHUS. 2 i 2 5
3aKOHBI TeOMETPUYECKON OTTHKH.
29 Tewma 22. KopnyckyJsipHbIE CBOICTBA 5 i 5 5
DJIEKTPOMArHUTHBIX BoJH. KBaHTOBas ONTHKA.
23 |Tema 23. ®u3uka aTOMOB, MOJIEKYJI M TBEPJIOTO TeJa. 1 - 2 5
24 |Tewma 24. Snepuas ¢pusuka. 1 - 2 5
Bcero 32 - 60 160
3aouHas hopma oOydeHHS
Paznmen 1 Mexanuka. 3,5 - 6 75
1. ‘TeMa 1. MexaHndeckoe IBIKEHUE MaTepruaibHOl Toukn | 0,5 - 2 10




1 TBCPAOro TCJa.

Tema 2. JIluHamMuKa MOCTYNATENBHOTO JBHKEHUS

2. |Marepua’bHON TOYKH U TBEPAOTO Tejia. 3aKOH 0,5 2 10
COXpaHEHHUs UMITYJIbCA.
3. |Tema 3. Cuiel B MEXaHUKE. 0,5 - 10
4. |Tema 4. PaGota u sHeprus. 3aKOH COXpaHCHHUsI SHEPTHH. 0,5 - 10
5 Tewma 5. lunaMuka BpalaTeabHOr0 JBUKEHUS. 3aKOH 05 i 10
COXpaHEHUs MOMEHTa UMITyJIbCa. ’
6. |Tema 6. lapmoHnYecKue KoJeOAHMUS. 0,25 - 10
7. |Tema 7. BolHOBBIC ITPOIIECCHI. 0,25 2 10
8. |Tema 8. OCHOBBI aKyCTHKH. 0,5 - 5
Pa3znen 2 Mexanuka xxuakocteil U ra3oB. MosnekyispHas o5 2 55
(bu3MKa 1 TEPMOJIMHAMHKA ’
9 Tema 9. 'mapoanHamuka. 3aKOHbI MEXaHUKH KUAKOCTEH 05 i 10
1 Ta30B. '
10. |Tema 10. Monekynsipaas (pu3uKa. 0,5 - 10
11. |Tema 11. BraxxHocTh BO31yXa. 0,5 - 10
12. |Tema 12. SIBnenus nepeHoca. 0,5 2 10
13. |Tewma 13. TepmoarHaMUKa paBHOBECHBIX COCTOSTHHM. 0,25 - 10
14. |Tema 14. TepmoauHaMHKa HEOOPATUMBIX MPOIECCOB. 0,25 - 5
Paznen 3 DnexrpocraTka. IIoCTOSHHBIN 3J1EKTPUUECKUN TOK. 3 4 60
DJIEKTPUYECTBO U MAarHETH3M.
15. |Tema 15. DnekTpocTaThKa. 0,5 - 10
16. |Tema 16. ITocTOsIHHBIN TOK. 0,5 2 10
17, Tema 17. MaraetusM. MarauTHoe 10JI€ ¥ €0 05 2 10
XapPaKTEPUCTUKH.
18. Tema 18. DnekTpoMarHuTHasE MHIYKIIMS. 05 i 10
CamMOMHIYKIIHSL.
19. |Tema 19. DnekTpoMarHuTHbIE KOJICOAHUS W BOJHBI. 0,5 - 10
20. Tema 20. OcHOBBI 51eKTPOHUKH. [10TyIPOBOJHUKOBBIE 05 i 10
pUOOPBHIL.
Panen 4 Ontuka. AToMHasi U sjiepHas pusnka 1 2 38
21 Tema 21. OnTuka. BOJ‘IH?BHG ONTHYECKHUE SBJICHUS. 0,25 2 10
3aKOHBI TEOMETPUICCKON OTITHKH.
Tema 22. KopryckysipHbIe CBOMCTBA
22 0,25 - 10
JIGKTPOMArHUTHBIX BOJIH. KBaHTOBas ONTHKA.
23 |Tema 23. duszuka aTOMOB, MOJIEKYJI U TBEPJOTO Tea. 0,25 - 10
24 |Tewma 24. SlnepHas dusuka. 0,25 - 8
Bceero 10 14 228

CHUCTEMaAXx.

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

Cucrema otcuéra. [IpocTpancTBo, BpeMs ABHkKeHHE. MaTtepuanbHas Touka. AGCOIIOTHO
TBEpaoe Temo. [lapamerpsl nBMKEeHUS (paaryc-BEKTOp, TEPEMEICHHE, CKOPOCTh, YCKOPEHUE).
[Ipunuun otHocuTenbHOCcTU [anuies. CBOWCTBA MPOCTPAaHCTBA U BPEMEHU B MHEPIHAIBHBIX
Kunematuka

IIOCTYIIATEIBHOIO IBUYKEHUS.
Tema 2. luHaMHKa NOCTYNATEIbHOI0 ABHKEHUS] MATEPUAIbHON TOYKH M TBEPAOI0
Tesa. 3aKOH COXpPaHeHHUsI HMITYJIbCA.

[IpsmMonuHENiHOE W KPHUBOJMHEWHOE JIBUKCHHE.

Tpaexropus.




JuHamuka mnoctynatenbHOro aBkeHusa. Cuna, macca. 3akoHbl HproToHa. 3akoH
COXpPAaHEHHs MMIIyJbCa U €ro CBs3b C OJHOPOAHOCTBIO IpocTpaHcTBa. Heympyruii ynap.
@yHaMEHTAIBHBIE B3aUMOJCHCTBUS U CUIIbl. PEaKTHBHOE IBUKEHUE.

Tema 3. Cuiibl B MeXaHHUKe.

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

Cuna ynpyroctu. Cuna tpenus. Buael TpeHHs. 3aBUCHMOCTb CUJIBI TPEHUSI OT CKOPOCTHU
JBWDKEHUS W Jpyrux QaxkrtopoB. HemHepumanbuble cuctembl orcyera. CHIIbl MHEPUUH TpPU
KPUBOJMHEHHOM JBWKeHUH. LleHTpoOexHble cuibl uHepuuu U cuiabl Kopuonuca Bo
BpAlLAIOLIMXCsl CUCTEMAX OTCUETa M UX IPOSBICHUE HA 3eMJIE.

Tema 4. PaGora u dHeprusi. 3aKOH COXPAHEHUS IHEPTHUH.

DOHeprusi Kak yHUBEpCalbHas Mepa pPa3IMYHbIX (OPM ABIKEHHS U B3aUMOJICHCTBHA
martepuu. PaboTbl cuibl M €€ BBIpAXKEHHME 4Yepe3 KpUBOJIMHEHHbIM mHTerpan. Kunernueckas
DHEPIUs MEXaHWYECKOH CHCTEMBI U €€ CBs3b C pabOTON CHII, MPHUIIOKEHHBIX K cucteme. [lome
Kak (hopMa MaTepuu, OCYLIECTBIISAIOIIAs CUJIOBOE B3aUMOJIEHCTBUE MEX/ly YaCTULIAMH BELECTBA.
[ToreHunanbHas JHEPIUM MaTEpUAIILHON TOUKH BO BHELLIHEM CHJIOBOM IIOJIE U €€ CBA3b C CUIIOH,
JEHCTBYIOIEH HAa MaTepHalbHYIO TOYKy. lloTeHIuanbHas sHeprus CUCTEMBl. YIPYruil ynap.
OHeprust ynpyro aeGopMHpOBaHHOTO Tella W TPABUTALMOHHOTO B3aUMOCWCTBUS Tell. 3aKOH
COXPAHEHHsS MEXaHMYECKOM DHHEPIrMM M €ro CBA3b C OJHOPOJHOCTBIO BpPEMEHHU. 3aKOH
COXpPAaHEHHS W NPEBpAIICHUS SHEPruu Kak NpPOSBICHHE HEYHUYTOKHUMOCTH MaTEepUU U €€
JaBrkeHus. [Ipumepsl npuMeHeHns 3aKOHOB COXPaHEHHS UMITYJIbCAa U SHEPTHUH.

Tema 5. JluHaMuka BpamaTeJbHOr0 [BMKeHHS. 3aKOH COXpPaHeHUS] MOMEHTA
HMIIYJIbCA.

MoOMEHT Ccuibl U MOMEHT HUMIYJbCAa MEXaHMYECKOW CHCTEMbl OTHOCHUTEIBHO TOYKHU
(moJiroca) ¥ OTHOCUTENIBHO HEMOJBMXKHOM OCH. MOMEHT MHEPLMH TBEPAOTO Tejla OTHOCUTEIBHO
OCH. YpaBHEHHE JMHAMMKH BpPAIATEIbHOIO JBM)KCHHUS TBEPAOTO Tela OTHOCUTEIIBHO
HENoJBWKHOW ocu. KuHeTndeckas 3Heprus BpallaroIlerocs Tena. 3aKOH COXpaHEHHs] MOMEHTa
HMITYJIbCA U €T0 CBS3b C U30TPOITHOCTBIO IPOCTPAHCTBA.

Tema 6. 'apmoHnyeckue KoJae0aHMsI.

MastHuku. JupdepeHunanbHble W KUHEMaTHYECKHE  YpaBHEHMsI  KOJI€OaHMI.
[Tapamerpsl  konebanuii. CBoOoaHble kojeGaHus. CKOpPOCTb, YCKOpPEHHE U JHEprus
KO0JIe0aTEIBHOTO JIBYDKEHUS. CroxxeHue KOJIEOaHUI. 3aryxaromue KoJIeOaHusL.
HuddepenumanbHoe M KUHEMAaTHYeCKOe ypaBHEeHMs KojeOanuid. [lapamerpsl koneOaHMIA.
Hexpement 3atyxanus. Koadpduuument 3aryxanusa. Bpems penakcanuu. Anepuoauyeckue
KosiebaHus. BrIHykIeHHble KosebaHus. IlapameTpbl BBIHYKACHHBIX KojeOaHuil. Pe3oHaHc.
ABTOKOJIE0aHUS.

Tema 7. BoJiHOBBIE IPOLECCHI.

Bonnbl, Mexanu3m ux obOpazoBanus. [IpojonpHble 1 MonepeyHble BONHBI. YpaBHEHHE
Oerymeil BoaHbl. JlMMHA BOJHBI M BOJHOBOE uucio. IlIpuHIMI Ccynepno3uuuy BOJH.
KorepenThsie BosiHbl. UHTEpdepenius BosH. CTosiune BOJIHBL. Y paBHEHHUE CTOSIUEH BOJIHBI.

Tema 8. OCHOBBI AKYCTHKH.

AKycTHYECKHE BOJHBI, UX Xapaktepuctuku. Iddext J[ommepa. 3Byk u ero
xapaktepucTuku. MHGpa3ByK U yabTpa3ByK B IPUPOJIE.

Moayab 2. «MexaHuKa sKMAKOCTel U razos. MoJieky/sipHas pu3nKa u
TePMOJAMHAMMKA)

Tema 9. 'mapoauHaMuka. 3aKOHbI MEXaHUKHU KUAKOCTEH U ra3os..

Xapakrepuctuku xuakocteil. [loBepxHocTHoe HaTskenue. CMaunBanue. KpaeBoii yroom.
Menucku. Kanumisipasiit 3G dexr.

Tema 10. Monexyasipaasi pusnka.

[Ipenmer monexynsapHoil ¢u3uku. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KHHETHUYECKOM
TEOpPUU UJACANBHBIX TIa30B. MOJIEKYIIpHO-KMHETHYECKAss WHTEPHpETalusl TeMIIEpaTyphl.
Cpenssisi KUHETHYECKask YHEPTUSl MOJIEKYJIbl. 3aKOH PaBHOMEPHOTO paclpe/esieHusl SHepruil 1o
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CTeneHsAM CBOOOJbI. 3aKk0oH MakcBemia 0 pacnpeneleHnd MOJIEKYJ raza mo cKopocTsMm. OmbIT
Hlrepna. bapomerpuueckas ¢opmyna. Pacnpenenenne bonpumana. Cpennee uymcio
CTOJIKHOBEHUH U CPEeIHsISl UTMHA CBOOOHOTO MPpoOeia MOJIEKYII.

Tema 11. Baa:xkHocTh BO3ayXa.

Bnaxxnocte Bo3gyxa. Touka pockl. MeToIbl U3MEPEHUS BIAKHOCTH Bo3Ayxa. BimsHue
BJIIKHOCTH Ha OMOJIOTUYECKHE U MEXaHUYECKHUE OOBEKTHI.

Tema 12. SIBjieHus mepeHoca.

I'papuent ¢pusnveckoit Benmmuunsl. Auddysus, 3akon Ouka. Buyrpennee Tpenue, 3akoH
HrroTona. TemmonpoBoaHocTh. 3akoH Dypbe. O01Iast XapakTepruCcTUKa SIBJICHUH TIEpeHoca.

Tema 13. TepmoauHaMuKa pABHOBECHBIX COCTOSTHUI.

PabGora raza mo wusMeHeHUi0 00bEMa. BHYTpeHHsS SHeprus TepMOJIMHAMUYECKON
cuctembl. [lepBblil 3aKOH TEPMOAMHAMUKH, €r0 MPUMEHEHUE K H3olpoueccam. TermioéMKoCTb
uaeansHoro raza C, u Cy. Pabora raza B pa3HbIx u3orporueccax. AguadaTudyeckuil mpoiecc.
VYpasuenue [lyaccona. HanpaBieHHOCTb PpOLECCOB B IPUPOE. BTOpOI 3aKOH TEPMOJUHAMUKH.

Tema 14. TepMoanHaMuKa HEOOPATUMBIX IIPOLECCOB.

Oo6patumsriii 1 HeoOpatumbit ponecchl. Lk Kapro. KITJ nukna Kaprno. @usndeckas
MpUYMHA HEOOPAaTUMOCTh MPOILIECCOB MPUPObI. DHTponus U € ¢puznueckuid cmpici. [IpuHIun
BO3pacTaHUs SHTPOIIUH.

Moayab 3. «daekTpocTaTuka. [I0CTOSAHHBINH JIEKTPUYECKHH TOK. JJIEKTPUYECTBO H

MarHeTu3m»

Tema 15. DuekTpocTaTuka.

3akon Kynona. Onexkrtpuyeckoe mone. HampsokEHHOCTh 3JIEKTPUYECKOIO  IOJIS.
Hanpsxénnocts monst ToueyHoro 3apsja. [IpuHuun cynepno3uuuu 3nektp. nosnei. Teopema
Octporpaackoro-I'aycca. Pabora B amekrp. mone. IloreHiman, pasHOCTh TOTCHIIMAIOB.
[upkynsauus BeKTOpa HANPSHKEHHOCTU 37EKTp. mois. CBOOOIHBIE U CBsI3HBIC 3apsiibl. THIIbI
JURJIEKTPUKOB. DJIEKTPUYECKUM JUIIONb, €ro IOBEJEHUE B DJEKTpUYEcCKOM Iose. Bekrtop
nossipuzanuu. Hanpsok€HHOCTD 3IIEKTp. 10 B AUAJIEKTpUKE. [Ib€303/IeKTpUUeCcKHil U 3JIeKTpO-
CTPUKUMOHHBINA 3¢ deKThl. Pactpenenenue 3apsaoB B npoBoaHuKe. [loBepXHOCTHAS MIIOTHOCTh
3apsana. DIeKTpoéMKocTh. KoOHIeHCATOPhI, CUCTEMBI KOHJAEHCATOPOB. DHEPTUsl CUCTEMBI SJIEKTP.
3aps710B, 3apsSYKEHHOTO MMPOBOAHUKA. DHEPrusl KOHJIeHcaTopa, €€ 00bEMHAs MIIOTHOCTb.

Tema 16. IlocTosIHHBII TOK.

DONeKTpUYeCKuii TOK W ero xapakrtepuctuku. Cuiga W IUJIOTHOCTh Toka. [laneHue
HaIpsOKEHUsT W AJIEKTPOABIKyIIas cuia. 3akoH OMa. DIeKTpOnpOBOJHOCTb, JIEKTPUUECKOE
conpotusiieHue. 3akoH Jxoyns-Jlenna. 3akon Oma u Jlxoynsa-JleHua B auddepeHunaibHon
dopme. Hocutenu »snexTpudeckoro 3apsanga. JIBrkeHHMe HoOcuUTeled TMoj — JeicTBHEM
anekTpudeckoro notist. [loaBmwkHocTh HOcUTene. 3akon Oma u J[xoyns-JleHnna kak cieacTeue
KJIACCUYECKON TEOPUH JEKTPOIPOBOJUMOCTH.

Tema 17. Marnerusm. MarHuTHoe 1oJie M €ro XapaKTepUCTHKH.

MarepuanbHOCTh MAarHUTHOrO MoJs. JlelicTBME MarHUTHOTO MOJs Ha MPOBOJHUK C
TOKOM. 3akoH Awmmnepa. MarHuTHass WHAYKIUsA. MarHuTHble CUJIOBBIE JUHUU. 3akoH bwuo-
CaBapa-Jlanmaca u ero npuMeHEHHE i1 pacy€éTa MarHUTHBIX MOJIEW NPSAMOJIUHEHHOTO U
KOJIBIIEBOTO TOKOB. Hampsnok€HHOCTHP MAarHUTHOTO ToJiA. JIBMKEHWE 3apsOHKEHHBIX YacTHI] B
MarHuTHOM noJie. Cuna JlopeHnua.

Tema 18. DuexkTpomarauTHas UHAYKIUA. CAMOMHIYKIMS.

CamouHAyKIMsT W B3aUMOMHAYKIMA. OCHOBHOM 3aKOH 3JEKTPOMAarHUTHON WHJIYKIUU.
3akon @apanes, npaBuio JleHna. DJIEKTPOHHBIA MEXaHWU3M SJIEKTPOMArHUTHOM WHIYKIUH.
MaruuTHbBIH TOTOK. MHIYKTUBHOCTH. DHEPTHsI MATHUTHOTO TOJIS,, 00BEMHAS TUIOTHOCTH SHEPTHH.

Tema 19. DyeKTpOMArHUTHBIE KOJI€0AHUS U BOJIHBI.

Konebanus B osnekrtpuyeckoM KoHType. JluddepennuanbHoe ©  KUHETHYECKOE
ypaBHeHus. [lapamerpsl konebanumii. CBoOomubie kosieOanus. CroxkeHue KoieOaHUM.
3aryxaromue KoneOaHusi B JIEKTPOMAarHUTHOM KoHType. JuddepenimanbHoe U KHHETHUECKOE
ypaBHeHUs koneOanuid. I[lapamerpbr konebanmit. JlekpemenT 3atyxanus. KoaddunmeHnt
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3aTyxaHus.  Anepuoguveckue — kosieOaHus.  BeIHykIeHHble — KojieOaHus.  Pe3oHaHc.
ABrokosneOanus. OTKpBITBIM  3MEKTpUYECKHi KOHTYp. BuOparop. DiaeKTpoMarHUTHBIE
KojeOaHus, ux xapakrepuctuka. [lokaszarens mnpenomuienus. Ilpunmun [Nroiirenca. Illkana
AJIEKTPOMArHUTHBIX BOJIH.

Tema 20. OcHoBbI 3J1eKTPOHUKH. [1o1ynIpOoBOAHUKOBBIE MPUOOPHI.

Buner anmemenTapHbix Smuccuii. Pabora BbIXoma 3neKTpoHa. TepMoldneKTpuyecKas
SMHUCCHS U €€ 3aKOHBI. JJEeKTpUUYeCKUW paspsa B razax. [lund-aspdexrt. DnekTpoBaKyyMHbIE
npubopsl. Konraktabie sBienus. Tepmosnektpoaswkymas cuina u dddekr I[lenpree. P-n
nepexol. [lomynpoBogHuKOBbIN A0 U TpHOA. OCHOBBI MUKPO3JIEKTPOHHUKH.

Mopnyas 4. «OnTuka. AToMHas U siepHas Gu3nKa»

Tema 21. OnTuka. BosiHOBbIE ONITUYECKHE SIBJIEHUSI. 3AKOHBI T€OMETPUYECKOI ONTHKH.

3aKoHBI OTpaKEHHA U TpesomiieHus ceta. [lomHoe BHyTpeHHee oTpaxenue. OObscHeHHe
3aKOHOB T'€OMETPUYECKO ONTUKU C TOMOIIbI0 MpuHiuna [roireHca. MHrepdepeHnys BOJIH.
Nurepdepenims cBera, €€ 0coOeHHOCTH. MeToJ MOTyYeHHs! KOT€pPEHTHBIX MCTOYHHUKOB CBETA.
[Tpumenenune sBnenus uHTepdepeHMu cBera. Judpakius BoiH, €€ OObSICHEHHE C IOMOIIBIO
npunimna [roiiredca. [puanun [olirenca-Openens. JudpakimonHas pemérka, eé mpuMeHeHHeE.
B3aumopetictBue cera ¢ BemecTBoM. llonmsipuzanmsa cBera. J[BoitHOe myyenpesnomiieHHe. 3aKoH
Maioca. [lonsipuzanusi Ipyd OTpaKEHUH M MPEJIOMIICHUU CBETA HA TPAHUIIE JIBYX AMIIEKTPUKOB.
[Tpu3zma Hukosns. SIBneHue BpaiieHus IJIOCKOCTH KoseOanmid. Jlucnepcust cBera. HopmanbHas u
aHopmaiipHas nucnepcus. Jucniepcuonnsiii ananmus. [lornomenue cBera. 3akon byrepa-JlamGepra.
KoaddurmenT moromieHus.

Tema 22. KopmyckyJisipHble CBOHCTBA 371eKTPOMAarHUTHBIX BOJIH. KBaHTOBast onTuka.

OcoOeHHOCTH TEIUIOBOTO U3iMy4deHHs. Mopaens abcCcomoTHO 4YEpPHOro Tena. 3aKoH
Kupxroga. Pacnpenenenune snepruu B criektpe abcomoTHO u€pHOro tena. 3akoHsl Credana-
bonpumana u Buna. T'unoreza Ilmanka. OnrTuueckas nDUpPOMETpUsA. 3aKOH BHEIIHETO
dororddekra. YpaBHeHne DiHMTEHHA M1 BHemHero Qorodddexra. OOBsICHEHHE 3aKOHOB
doToadexra ¢ MOMOIIBI KBAaHTOBBIX MpelcTaBieHui o cBete. [Ipumenenue dotorddexra.
Onwitel JleOeneBa. JlaBnenue cBera. KBanToBoe oOBsicHeHWE naBlieHUS cBeTa. KBaHTOBOE
o0BsicHeHHE 1aBleHus cBeTa. KopmyCKynsipHO-BOTHOBON Ayanu3M.

Tema 23. ®u3znka aTOMOB, M0JIEKY.JI U TBEPAOI0 TeJa.

JIunelyaThle CHIEKTPbl KaK KIIOY K CTPOEHHUIO aToMa. 3aKOHOMEPHOCTH B CHEKTPE
aToMapHoro Bogopoja. [lnanerapuas monens aroma. [loctynatst bopa. Paguycel cranimonapHbix
opOUT. DHepreTMdyeckuil CHekTp aroma Bojopona. Ilpupoga CHEKTpalbHBIX JIHHHMA.
MHorosnekTpoHHble atombl. ['71aBHOE, OpOMTaNbHOE M MAarHUTHOE KBaHTOBble uucia. CruH
anekTpoHa. CnHOBoe kBaHTOBOe yMcio. [Ipuniun Ilaynu u pacnpeneneHne 3JI€KTPOHOB IO
CTallMOHApHBIM COCTOSIHUAM. CHekTpbl aToMOB M Mojekyl. Ctpykrypa TBEpabIX Ten. Cuna
CBA3M dacTUIl B TBEPABIX Tenax. Kpucrammmueckue pemérku. JledheKkTsl CTPyKTypBHI.
Mexanunueckue cBoricTBa TBEPALIX Ten. [edopmarus. 3akon 'yka. Pacuér Momyns ynpyroctu.
Teopernueckass U peanbHash MPOYHOCTh TBEPABIX TeNl. TeEIJIOBbIE CBOMCTBA TBEPIBIX TEII:
TEII0EMKOCTb, TEIIJIOBOE paCUIMPEHNE, TEMJIONPOBOJHOCTb.

Tema 24. Sinepnas ¢usuka.

Pasmepsr u cocraB sngep. Hykionbsl. 3apsgoBoe M MaccoBoe uwucna. M3oTomsl.
BzaumopeiictBue HyKkJIOHOB. DHeprus cBs3u. Jledekr Macchl. AKTUBHOCTb, MOCTOSHHAs
pacmana, TMepuoJ mnoiypacnaga. Anbpa-u3aydyeHHe, ero Mnpupoja U XapaKTEPUCTUKH.
B3aumonelicTBue ¢ BemecTBOM. 3aluTa OT JEHCTBUS U3TydeHus. beta-u3iny4yenue, ero npupoaa
1 xapaktepucTuku. [IpaBuno cmemenns. BzanMmoieiicTBre ¢ BEIIECTBOM. 3alllUTa OT JCHCTBUSA
u3iydeHus. ['aMma-u3iayuyeHue, €ro Mpupojla U XapakTEepUCTHKU. B3aumopeiictBue ¢
BEIIECTBOM. 3alllUTa OT JCUCTBUA W3IydeHusd. HeWTpoHHOe H3iIyueHue, ero mnpupoja u
XapaKTepUCTUKU. B3aumoneilcTBME ¢ BEUIECTBOM. 3alMra OT JEHCTBUS  H3JIy4EHUS.
HckyccTBeHHast paguoOaKTUBHOCTh. JleneHue TskENbIX snep, Ko UIHUEHT pa3sMHOKEHUS
HelTpoHOB. llenHas peakuus. Kputnueckas macca. Pacu€r BelIWUYMHBI SHEPTrUU JENEHUs sapa.
W3oTomsbl, UX UCMOIb30BaHKe. Peakiinyu TepMOsSIEpHOTO CUHTE3a. DJIEMEHTapHbIE YaCTHIIbI.
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4.3. [lepeueHb TeM JieKUMid

N O0BéM, u
0 /il Tema nexkuu dbopma oOyueHus
oYHasg |3ao4Has
Moayab 1. «MexaHnuka» 10 3,5
1 Tema nexumoHHoro 3anatus 1. MexaHuueckoe IBUKEHUE MaTepUaIbHON 1 05
" [TOYKH ¥ TBEPJOTO Tea. '
9 Tema ieKIMOHHOTO 3aHsTHs 2. JIluHaMuKa MOCTyNaTeIbHOTO IBMKCHUS 1 05
" |[MaTepuaabHOM TOYKH M TBEPAOTrO Teja. 3aKOH COXPAHEHHUS UMITYJIbCa. ’
Tema jekinoHHOro 3auiatrsa 3. CHUIbl B MEXaHUKE 2 0,5
Tema neknuonHoro 3ansTtus 4. Pabota m 2Heprus. 3aKOH COXpaHEHHUS 05
DHEPTHH. '
5 Tema neknMOHHOTO 3aHATHSA 5. Jl[uHaMMKa BpamiaTeIbHOTO JBHKCHUS. 1 05
" [3axkoH coxpaHEHMsI MOMEHTA HUMITYJIbCA. '
6. [Tema nexumoHHOTO 3aHATHSA 6. ["TapMOHHMYECKHE KOJICOAHUS 2 0,25
7. [Tema nexkunoHHOTO 3aHsTHS 7. BOTHOBBIE MPOIIECCHI 1 0,25
8. [Tema nexumonHoro 3aasTus 6. OCHOBBI aKyCTUKU 1 0,5
Monayab 2. «MexaHuka sKuaKocTeil U razo. Moviekyasipaasi Gusnka u 8 25
TEPMOJMHAMHKAY ’
9. Tema JIEKIHOHHOTO 3aHATHS 9. M'maponrHamMuka. 3aKOHBI MEXaHUKHU 9 05
PKHJIKOCTEH M ra3oB.
10. [Tema nexnmonnoro 3anarus 10. MonexynspHas Qusuka. 2 0,5
11. [Tema nexnuonHoro 3austus 11. Bnaxxnocts Bo3ayxa. 1 0,5
12. [Tema neknmonHoOTrO 3aHsATUsA 12. SBICHMS mepeHoca. 1 0,5
13 Tema JIEKUHOHHOTO  3aHATHA 13. TepmoauHaMuKa pPaBHOBECHBIX 1 0,25
COCTOSIHUM.
14, TeMa JCKIIMOHHOTO 3aHATUS 14, TepMonuHaMuka HEOOPATUMBIX 1 0,25
MPOIIECCOB
Monpyab 3. «Jaektpocratuka. IloCcTOAHHBIA JJIEKTPHUYECKHH TOK. 8 3
DJ1eKTPUYECTBO U MATHETH3M
15. [Tema nexmoHHOro 3aHATUsA 15. DnekTpocTaTuka. 2 0,5
16. [Tema nexuuonHOro 3audaTus 16. I1OCTOSIHHBIN TOK. 1 0,5
17, Tema JeKIMOHHOTO 3aHATHA 17. Maraetn3mM. MaruuTHoe moje U €ro 2 0.5
XapaKTePUCTHUKH.
18, Tema JekMOHHOTO 3aHATHS 18, DIeKTpoMarHUTHasT  WHIYKIUS. 1 05
CaMOMHIYKLIMS. '
19. [Tema neknmoHHOTO 3aHATUSA 19. DIEKTpOMarHuTHBIC KOJICOAHUS U BOJIHBI. 1 0,5
20 Tema neximonHoro 3ansatus 20. OCHOBBI 2IEKTPOHUKH. 1 05
[ToynpoBOTHUKOBBIE PHUOOPHI. ’
Mopnyab 4. «OnTuka. ATOMHAsA U AiepHas QU3NKa» 6 1
o1 Tema nmeximonHoro 3adatusg 21. OnTuka. BotHOBBIE ONITHUECKHUE SIBICHMS. 5 025
3aKOHBI TEOMETPUUYECKON ONTHKHU. '
20 Tema sieknnoHHOro 3aHTHs 22. KopimycKyJsipHbIe CBOWCTBA 5 025
DIEKTPOMArHUTHBIX BoJH. KBaHTOBas onTHKA. '
23 TeMa neknoHHOro 3aHATusA 23. du3nka aTOMOB, MOJIEKYJI U TBEPAOTO 1 0,25
Tena.
24. [Tema nexmonHoro 3aHsaTHs 24. SlnepHas pusuka. 1 0,25
Bcero 32 14
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4.4, IlepeyeHb TeM NPAKTHYECKUX 3aHATH (CEMUHAPOB)
He npegycmorpeHsl.
4.5. llepeyeHb TeM J1a0OPATOPHBIX PadOT.

No ) O0BéM, u
i Tewma mabopatopHOit paboThI dbopma 00yueHus
O4YHAs |3a04YHast
Moayas 1. «MexaHuka» 20 6
1 OCHOBBI TEOPUU norpf,mHOCTeI?I. O6paboTka pe3ynbTaTOB MPSIMBIX U 4 5
HENPSIMBIX U3MEPEHUH.
5 OrnipezesieHne YCKOPEHUs: CBOOOTHOTO MaIeHUs ¢ TTOMOIIBI0 (PU3HUYECKOTO 2 5
MasiTHUKA.
3. |OnpeneneHrne MOMEHTA MHEPITMH TeJia ¢ ToMoIbio MasiTHuka ObepoOeka. 2 -
4 OrnpeieneHre MOMEHTA WHEPIIMH BPAIIAIOIIEToCs Tela ¢ TOMOIIBIO 4 2
" [KPYTHJIBHBIX KOJICOAHUH.
5 OmnpezneneHne IIOTHOCTU TeJ HEMIPABHIBHON (POPMBI THAPOCTATHYECKIM 4 i
METOLOM.
6. [M3ydyeHne MexaHWMYECKHUX KOJICOAHHMI HA MOJICIH MPY>KUHHOTO MAasTHHKA. 4 -
Monayab 2. «MexaHuka sKuaKocTeil u razo. Mosexkyasipuasi gpuznka 14 5
H TEPMOJTMHAMHKA
7 OrnpezaesieHne CKopocTH K03 HHUIMEHTa BHYTPEHHETO TPEHUS KUIKOCTH 4 05
" |Ha ocHoBe MeTona CToKca. '
3 Onpenenenne ko3P puimeHTa BI3KOCTH KUIKOCTH BUCKO3UMETPOM 4 05
" |OcTBaypAA. ’
9. Onpenenenne ko3P GUIHEHTa TOBEPXHOCTHOT'O HATSHKEHUS KUIKOCTH 9 05
METOJIOM OTCUETA Karelb.
10. OrnpeaesieHne 3aBUCUMOCTH BBICOTHI TTOIbEMBI JKHIKOCTH B KaITMJUISPE OT 9 05
MOBEPXHOCTHOTO HATSHKEHHUSI.
11 OnpeneneHne BIAKHOCTH BO3IyXa ¢ IOMOIIbIO TUrpomeTpa JlamOpexTa u 5 i
ncuxpomerpa ABrycra.
Moayan 3. «daekrpocTaTtuka. [IoCTOSSHHBIN JIEKTPUYECKHUH TOK. 18 4
DJIEKTPUYECTBO 1 MATHETU3M.
12. [DnexTpon3MepuTeNbHbIC TPUOOPHI M IPABUIIA UX UCTIOIH30BaHUSI. 4 0,5
13. [M3mepeHne >1eKTPpOABIKYIICH CHIIBI NCTOYHUKA TUTAHUS 2 0,5
14, OrnpeneneHue COMPOTHUBICHUS MPOBOJIHUKA C TTOMOIIBIO MOCTHKOBOM 4 1
CXEMBEL.
15, OnpeneneHre eMKOCTH KOHIEHCATOpa METO/IOM BOJIBTMETpPA U 5 05
amMIIepMeTpa.
16. Onpenenenre HAYKTUBHOCTH KaTYIIKH. 2 0,5
17. Onpenenenve HaNPs>KEHHOCTH MArHUTHOTO MOJIST 3€MITH. 2 0,5
18. |[MccnenoBanue MarHUTHBIX CBOICTB BEIIIECTB. 2 0,5
Mopayasb 4. «OnTuka. ATOMHas U sijiepHas Gu3nKa» 8 2
19. OnpeneneHne moKazaresis MPeTOMIICHHs CTEKIISTHHOM MJIaCTHHBI C 9 05
MTOMOIIHI0 MUKPOCKOTIA.
20. OrnpeneneHue mMoKazareis MPEJTOMICHHS U KOHIISHTPAIIUU caxapa B 9 05
ACTBOpE C IMMOMOIIBI0 pedhpaKTOMETpA. ’
21. |OnpeneneHue JUIMHBI CBETOBOM BOJHBI C TOMOIIBIO KoJell HploToHa. 2 0,5
22, OrnpesiesieHne IJTHHBI CBETOBOM BOJHBI C IIOMOIIIBIO AU(GPAKIIMOHHON 2 0.5
CIICTKH.
Bcero 60 14
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4.6. Buabl camocTosiTeILHONH PadoThI CTYJIEHTOB M NepeYyeHb Y4eOHO-MeTOAUYeCKOro
olecrevyeHus1 Il CAMOCTOSITeIbHO PadoThl 00y4aroImuXcs

4.6.1. IloAroToBKa K ayIUTOPHBLIM 3aHATHAM

[ToaroroBka o0yyaromuxcs K ayAUTOPHBIM 3aHITUSAM COCTOMT U3 MOATOTOBKH K JIEKLIUAM
U TIOATOTOBKY K JJAOOPAaTOPHBIM 3aHATHUSM U IIPOBOJAUTCS B YACHl CAMOCTOSITEIILHON paOOTHI.

[ToaroToBka K JeKIMU BKIOYAET B ce0sl IPOpabOTKy U yCBOCHHME MaTepHalia Mpeabl Iy X
JEKUUH, a TaKKe CaMOCTOSITEIbHOE M3YyYeHHE TEX BOIPOCOB, KOTOPbIE BBIHOCATCS Ha
CaMOCTOSTENIbHOE U3ydeHue. JTa paboTa JOKHA BECTUCh C KOHCHEKTOM JIEKIMH U y4eOHUKOM,
B pe3yJbTaTe KOHCHEKT JICKUUH JAOJDKEH YTOUHSATHCA M YIIIyOmnsThbes. BosHukaromme BOIpOCH!
HE00X0IMMO 3aluChiBaTh, 4TOOBI 3a1aTh MX JeKTopy. Takas peryispHas pa0oTa MOMOXET
CTYJEHTY aKTHUBHO OCBaMBaTh HOBBIM MaTepual Ha JEKLHUAX.

[TonroroBka k 1a0OpaTOpPHBIM 3aHATHSAM BKJIIOYAaeT B ce0sl MOArOTOBKY OTYeTa I10
BBITTOJIHEHHOH J1a00paTopHOil paboTe M MOArOTOBKA K BBIMOJIHEHHIO CIEAYIONIeH T1abopaTOpHOI
pabotbl. OTYeThl 10 Ja0OPaTOPHBIM paboTaM TOJKHBI O(OPMIIATECSA B OTIEIBHOW TETpaau IO
71a00paTOPHOMY IPAKTUKYMY, IIPH 3TOM JUI KaX10i paboThl HEOOXOIUMO yKa3aTh €¢ Ha3BaHHE,
1esib paboThl, ATy HpPOBENEHUS HM3MEPEHMH, 3amMcaTh pe3yJbTaTbl MU3MEPEHUH B TaOJIUIBL,
IIPOBECTU COOTBETCTBYIOIIYIO OOpabOTKY pe3yslbTaTOB IMPSIMBIX W KOCBEHHBIX W3MEpPEHUH,
3amucarb OTBEThl. B KOHIE Kax 101 1a00paTOpHOI pabOThl MPUBOAATCS KOHTPOJIBbHBIE BOIIPOCHI,
Ha KOTOpbIE CTYJEHTHl JAOJKHBI JaTh NMHMCbMEHHBIE OTBETHI B CBOEH TeTpanu. i moaydyeHus
3a4eTa 10 JIabopaTOpHON paboTe CTYNEHT JOJDKEH:

— HayuuThcs paboTarh ¢ mHpubopamMu U 00OPYJOBAHMEM, HCIIOJIB3YEMBIM B JaHHOU
nabopaTopHOi paboTe;

— MPOBECTH MPABUIILHO U3MEPEHUs M 00pabOTKy pPe3yIbTaTOB ATHX H3MEPEHHIA;

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

— YACHUTb TEOPETUUECKUN MaTepual M0 U3yyaeMol B paboTe TeMe B 00beMe OTBETOB Ha
KOHTPOJIbHBIE BOIIPOCHI.

4.6.2. [lepevyeHb TeM KypcOBBIX padoT (IPOEKTOB)
He nmpenycMoTpeHsI.

4.6.3. TIlepeueHb TeM pedepaToB, pacueTHO-rpaduyecKkux pador
He nmpenycMoTpeHsI.
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4.6.4. TlepeueHb TeM | yueOHO-MeTOANYEeCKOT0 ob0ecnieyeHmusi st
CaMOCTOSITeIbHON PadoThI 00y4aroIuXCs
O0BéM, U
Ne . Y4eOHO-MeToAnYecKoe
i Tema caMOCTOSATETHHON PAOOTHI 06eCIICUCHILE dbopma oOyueHus
OYyHasi |3aouHas
1. I'paboBckuit P.U. Kypc
n3uku. — CII10: Jlans, 2002..
Monyae, 1. Mexanuia $p0®HMOBa T.M. Kypc pusuxu. — 5 7
M.: Breicmag mxosna, 2001.
1. Mexanuveckoe IBHXCHUE 10 12
MaTepHalbHOU TOYKH U TBepAoro  |[1] §4-6; [2] §1-4
rena.
2. |lmHaMHKa MOCTYIMATEIHHOTO [1]§7-15; [2] §5-10 10 12
TIBUKCHMUSL.
3. [Pabora u sHeprus. 3aKoH [1]§16-19; [2] §11-13 10 12
COXpaHEHHUsS YPHEPTUH.
4. |lunamuka BpamaTeJIbHOTO [1]§21-23; [2] §16-19 10 13
TIBUKCHMUSL.
5. [FapmoHmnueckue KoneOaHus U [1]§27-29, 31; [2] §140-141 10 13
BOJTHBI.
6. | Teopust morpemrHocTei n3mepenus: (@dusnka. Metoandeckue yKazaHus 6 13
¢dbu3nyecKkux BenuYruH. MeToapl  |IJIsl MOATOTOBKH K JIaOOpaTOPHOMY
u3MepeHus Gu3. BETUUNH U npakTuKymMy. Mexanuka./ BomoBuk
rapameTpoB, MPUOOPHI, B.H. — JIyranck: U3n-so JIHAY,
puUMeHsToImecs B taboparopuoit [2018.
MIPaKTUKE, TOCTPOEHUE rpauKoB
3aBHCUMOCTH MEXKILY
(bu3MYECKUMU BETHUYNHAMH.
[loaroroBka K 1a00paTOPHBIM 3aHS-
TUSIM, HaITUCAHUE OTYETOB IO
Ka)kKJ0U BBIOJIHEHHOMN
imabopaTopHoii paborTe.
MopnyJsb 2. MexaHHKa KHMIKOCTel 1 1. I'pa6oseckuii P.U. Kype ¢pusuku. | 36 55
ra3zos. MoJjiekyasipHasi Gusuka u — CII6: Jlansb, 2002.
TePMOAMHAMHKA. 2. Tpopumona T.U. Kypc ¢puznkn.
— M.: Breicmias mkona, 2001.
7. MonekynsipHO-KUHETHYECKast [1] §37-38; [2] §42-43 7 11
TEOPHs UICATFHBIX Ta30B.
8. [SIBenme mepeHoca. [1] §49-52; [2] §48 7 11
9. [ Hauano TepMOJUHAMUKH. [1]1§71-74; [2]§51-52, 54 7 11
M30mponeccsl.
10. |II Havano TepMOAUHAMUKH. [1] §73-75; [2] §58-59 7 11
TernmoBble MallIMHKH.
11. [MToxarotoBka k 1abopaTopHbIM 3aHs- (Pu3uKa. MeToguueckue yKazaHus 8 11
THSIM, HalTICAHUE OTYETOB T10 IUTST TOITOTOBKH K J1a00paTopHOMY
Ka)KJI0! BBIIIOJIHEHHOU [pakTUKyMy. MoiiekyisipHas
imabopaTopHOU padoTe. (bU3MKa U TEPMOTMHAMHUKA.
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Ne | Tema camoCTOSITENIEHOMN paOOTHI Y4eOHO-METOIMUECKOE O0BéM, 1
Bonosuk B.H. — Jlyraunck: U3a-Bo
UIHAY, 2018.
1. I'paborckuii P.1. Kypc
Monyab 3. daekTpocTraTuka. pusuku. — CI16: Jlans, 2002.
IloCTOSIHHBIN  JJIEKTPUYECKHH  TOK. 48 60
JJIEKTPUYeCTBO U MATHETU3M. 2. Tpopumona T.M. Kypc ¢usuku.
— M.: Bricimas mkona, 2001.
12. [Dnekrpocraruka. [1, YacTs 2] §2-10; 8 10
[2] §78-84
13. [[TocToSIHHBIH TOK. [1, Yacts 2] §11,13, 17-23; 8 10
[2] §96-101
14. MaraetusM. MarauTHOE I0JI¢. [1, YacTs 2] §24-26; 8 10
[2] §109-112
15. DnexkrpomMarHuTHasS MHAYKITHS. [1, YacTs 2] §33-34; 8 10
[2] §122-127
16. [DnekTpomMarHuTHBIE KOJeOaHUSI. [1, YacTs 2] §38, 40; 8 10
[lepeMeHHBIH TOK. [2] §146, 149-152
17. [[MoaroTtoBka K J1a0OpaTOPHBIM 3aHs- (Du3nKa. MeToInYecKHe yKa3aHus 8 10
THSIM, HATTCAHUE OTYETOB I10 I TOATOTOBKH K J1a00paTopHOMY
Ka>KJI0W BBITIOJTHEHHON MPAKTUKYyMY. DJIEKTPUUECTBO U
mabopatopHo# padore. Maraetusm. / BonoBuk B.H.,
UluxomanoB A.A. — Jlyranck: U3a-
Bo JIHAY, 2018.
1. I'pa6osckuit P.U. Kypc
Moayabs 4. Onrtuka. Atomuas u| pusuxu. — CII6: Jlans, 2002. 20 38
sijepHasi pu3uKa. 2. Tpodumosa T.1. Kypc pusukmu.
— M.: Beicmias mkona, 2001.
18. ["eomeTpuyeckas ONTHKA. [1, YacTs 2] §45-47, 4 8
[2] §165-168
19. |BonmHoBas onTuka. [1, Yacts 2] §51, 53-54; 4 6
[2] §172, 176, 180
20. [KBaHTOBBIE CBOICTBA CBETA. [1, Yacts 2] §61-62; 3 6
[2] §197-201
21. |®uszuka aTOMOB U MOJIEKYIL. [1, YHacTs 2] §63; 3 6
[2] §208-210
22. |SInepHble peaknuu [1, YacTs 2] §70-73; 3 6
[2] §257,266,268
23. [[oaroroBka K 1a00paTOPHBIM ®dusuka. Meroanueckue ykazaHus 3 6
BaHSTHUSIM, HATUCAHKUE OTUETOB MO | AJIs MOATOTOBKU K
Ka)KJI0M BBIIIOJIHEHHON 1a00paTOPHOMY MPAKTUKYMY.
mabopatopHoit pabote Ontuka. / UBanaukos B.B.,
JluxomanoB A.A. — JlyraHck:
Hzn-so JIHAY, 2018.
Bceero| 160 228

4.6.5. lpyrue BUABI CAMOCTOATE.
He npeagycmotpensl.

JIbHOH Pa0OThI CTYICHTOB
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4.7. IlepeyeHb TeM H BHJ0OB 3aHATHIi, IPOBOJAMMbIX B HHTEPAKTHBHOMH opme

Ne dopma 3aHATHS Tema 3anaTusa WNurepaktuBHsbiii Metog | O0beM, u

/o

1. Jlexuus DneKTpOoCTaTHKA. WMHTepakTUBHAs JEKLIUs 2

2. Jlexknus Pabora wu oHeprus. 3akoH | IHTepakTHBHAsS JCKIUS 2
COXpaHEHUsl SHEPTUH.

S. DoH/I OLIEHOYHBIX CPEACTB U MPOBEACHNU MPOMEKYTOYHOM aTTeCTAllUN

ITonHOe onucanue GpoHa OLIEHOUHBIX CPEICTB TEKYLIEH U IPOMEXYTOYHOHN aTTecTalluu
00y4aroluXxcs ¢ IepeyHeM KOMIIETEHLIUN, ONMCaHUEM MOKa3aTellel U KpUTEPUEB OLIEHUBAHUS
KOMIIETCHIIMH, IIKaJI OLICHUBAHMs, TUIIOBBIE KOHTPOJIBHBIE 3aJaHNAS U METOJUYECKHE MAaTEPUAIIBI
NPEJCTaBJICHbI B IPUJIOKEHUH 3 TaHHOM paboueil mporpamMmel.

6. YueOHO-MeTOANMYECKOE 00ecTeYeHre JUCIUIIIHHbI
6.1. PexomeHayemasi IuTepaTypa

6.1.1. OcHOBHAs JIUTEpaTypa

ABTOp, Ha3BaHHUEC, MCCTO U3JaHUs, U31-BO, I'OJ U3JaHU, KOJINYCCTBO Kom-Bo 3k3.

Ne n/mm
CTpaHMUII B OMOJI.
XaBpyHSIK, BaCI/IJII/II/IVFaBpI/IJIOBI/III. Kypc ¢usuku [Tekct]: YueOnoe DeKTpoHHbiii
1. [mocobue / Bacummit ['aBpunmoBuu XaBpynsk. - Mockea: OOO R,
'Hayuno-uzparensckuii neurp MHOPA-M", 2014. - 400 c. peeyb

Kann, K b. Kypc o6mieii ¢usuku [Tekct]: YueOnoe mocodue / K b
2. [Kamn. - MockBa: OOO "KVYPC"; Mocka: OOO "HayuHo-
3narenbekuil entp MHOPA-M", 2014. - 360 ¢ peeype
I1BueB, A. . ®usuka / A. 1. UBnueB. — 4-e u3n., ctep. — CaHKT-
[leTepOypr : Jlanb, 2024. — 676 c. — ISBN 978-5-507-48769-1. —
3. [Tekcrt : snexkTpoHHBIH // JlaHb : 3JEKTPOHHO-OMOIMOTEYHASI CUCTEMA.
— URL: https://e.lanbook.com/book/362933 (mata oOparieHus: pecype
24.01.2025). — Pesxkum mocTyna: Juisi aBTOPH3. MOJIb30BaTEIICH.

ONEeKTPOHHBIN

DIIEKTPOHHBIN

6.1.2. JlonosiHMTE/ILHASI IUTEPATYPA

Ne /it ABTOp, Ha3BaHWE, MECTO M3IAHNUS, H3/1-BO, TOJ W3JIAHHsI, KOJINYECTBO CTPAHUI]

1. I'padosckuii, P.1. Kypc ¢puzuku: yued. mocobue. / P.1. I'paboBckuii — 8-e uz .
ctep. - Cn6.: M3narensctBo "Jlane", 2005. - 608 c.

P. Axynusz, A. H. MccnenoBanue siBleHUs 3J1€KTPOMAarHUTHOW MHTYKIUH :
y4eOHO-METOIUIECKOE TTOCOOHE IS MPOBEACHUS JTA00OPATOPHO-TIPAKTHIECKUX padOT MO
2. [pusuxe Ha 6a3e HHTEPAKTHUBHOTO JJabopaTopHOro npaktukyma "OTkpeitas ¢pusuka 1.1" /
A. H. Axynuss ; benl'CXA um. B.SI. T'opuna. - Maiickuii : U3a-Bo benl'CXA um. B.A1.
['opuHa, 2014. - 31 c.

6.1.3. Ilepuoauyeckue U31AHUA
He npegycmoTpensi.

6.1.4. MeTonnueckue yKazanus JJis1 00y4alOMUXCsl M0 OCBOECHHIO U CHMILIMHBI
Ne /i ABTOp, Ha3BaHHUE, MECTO M3JIaHUsI, U3/1-BO, TOJ M3/IaHUSI, KOJIMYECTBO CTPAHHUII
Bonosuk B.H. ®uznka. Mexannka. Meroanueckue ykazaHus JUisl TOATOTOBKHU K
1. [aGoparoprHomy npaktukymy / B.H. Bonosuk. JIyranck: OV JIHP JIHAY, 2018. — 102
C.

16




Ne i/ ABTOp, Ha3BaHHUE, MECTO U3JIaHUs, U3/1-BO, T'OJI U3/IaHUSI, KOJMYECTBO CTPAHHUII

Bonosuk B.H. ®usuka. MonekynspHas GpuU3uka 1 TEpMOIUHAMHKA. MeToInueckue
yKa3aHuUs JJIs IOATOTOBKY K JlabopatopHoMy npakTukymy / B.H. BonoBuk. Jlyranck:
['OY JIHP JIHAY, 2018.

BosioBuk B.H., JluxomanoB A.A. ®usuka. DIeKTpUUECTBO U MarHeTu3M. Meronuyeckue
yKa3aHHs IJIs1 TOATOTOBKH K JlabopatopHoMy npaktukymy / B.H. BonmoBuk, A.A.
Jlnxomanos. Jlyranck: 'OY JIHP JIHAY, 2018.

[1BannukoB B.B., JluxomanoB A.A. ®usuka. Ontuka. Merogudeckue yka3aHus s

MOJIFOTOBKH K JabopaTopHOMy npakTukymy / B.B. UBannukoB, A.A. JInxomaHOB.
Jlyranck: 'OV JIHP JIHAY, 2018.

Cronsipenko B.®., UannukoB B.B., Bonosuk B.H. ®u3uka. Yacte [ . MeToguueckue
yKa3aHUs Il CAMOCTOSITENILHOW U MHANBUAYATBHON pabOTHI ¢ 3aIaHUSIMU JIJIst
KOHTPOJIBHBIX paboT. / B.®. Cronspenko, B.B. Banuukos, B.H. Bonosuk. JIyranck:
JTHAY, 2007.

Cronsipenko B.®., UannukoB B.B., Bonosuk B.H. ®u3uka. Yacts Il . Metonnueckue
yKa3aHUsl 1J1s1 CAMOCTOSITEIbHOW U MHIUBUIYAIbHOU PAaOOTHI C 3aJaHUSIMU TSI
KOHTPOJIbHBIX padoT. / B.®. Cronsapenko, B.B. iBannukos, B.H. Bonosuxk. JIyranck:
JTHAY, 2007.

6.2. Ilepeyenb pecypcoB HHGPOPMALHOHHO-TEIeKOMMYHUKAIIMOHHOH  CeTH

«uTepHeT» (1as1ee - ceTb «MHTEpPHET»), HEOOXOAUMBIX 1JI1 OCBOECHH S IV CIIUTITTHHbI

Ne i/ Hazpanue nHTepHeT-pecypca, aipec U pexkuM J0CTyna

1.

Bukurneaus — cBOOOAHAS SHIMKIONeus. [DnekTponHsbiid pecypc]. URL:
https://ru.wikipedia.org/wiki (zara obpamenus: 20.08.2022).

DenepanpHbiii mopran «Poccuiickoe oOpa3zoBaHuey. [ DNEeKTPOHHBIN pecypc].

2 URL: https://www.edu.ru/ (mata oopamienus: 20.04.2023).
3 [1H(popmanmonHas cucrema « EnnHoe okHO ocTyna K 00pa3oBaTeIbHBIM pecypcamy.
" [Daexrponnsiii pecype]. URL: http://window.edu.ru/ (nata odpamienus: 20.04.2023).
4. [DeaepanbHbIl EHTP HH(GOPMAIIMOHHO-00pa3oBaTeIbHbIX pecypcoB — http://fcior.edu.ru/
5 [DI1eKTPOHHO-ONOIMOTEYHAsI CHCTEMa « Y HUBEPCUTETCKasi OMOIMOTEKa OHITAH.
" [DaexTponnsiii pecype]. URL: https://biblioclub.ru/ (nata oopamenwus: 20.04.2023).
6 Hayunas snexTpoHHas 6ubnuoteka «e-Libraryy. [DnexkTpoHHbIH pecypc].
" |URL.: https://elibrary.ru/ (nata oopamienus: 20.04.2023).
6.3. CpeacrBa odecnneyeHUs1 OCBOEHM S JUCHUNIMHBI
6.3.1. KomnbrorepHbie 00y4aroniye 1 KOHTPOJIMPYIOLIHMe IPOrpaMMbl
Ne | Bua yue6noro | HaumeHnoBaHue mporpaMMHOTO DyHKIHA MPOrpaMMHOro odecrieueHHs
n/n 3aHATUSA obecrieueHus MOJIEIIHPY -
KOHTPOJIb oOyuarormas
TomIas
1. Jlexnun  |Adobe Reader, - - +
Open Office,
Moodle
2. |Jlaboparopusic |Adobe Reader, + + +
Open Office,
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Texymuii,
MOJTYJIbHBIH,
HUTOTOBBIN
KOHTPOJIb

Moodle

Adobe Reader, + + -

6.3.2. Ayamo- ¥ BHI€0M0OCO0Us

He npengycmotpensl.

6.3.3. KomnbloTepHble Mpe3eHTANNN Y4eOHBIX KypPCOB

He npenycMmotpeHsl.

7. OnMcanne MaTepuaJIbHO-TeXHUYECKOH 0a3bl, HEOOXOTUMOI I OCYIIeCTBJIEHUS
00pa30BaTeILHOIO MPoIecca Mo JUCIHNIHHE

Ne
/o

HaumenoBanue o60pyj0BaH-
HBIX Y4EOHBIX KaOMHETOB,
00BEKTOB /1715 IPOBEJICHUS

3aHATUI

[lepeyeHb OCHOBHOTO 000PYAOBaHUS, TPUOOPOB U
MaTepHuaoB

I-313 —  ayautopus mis
IPOBEJCHUS J1a00paTOPHBIX,
CEMHHApPCKHUX "
MPAKTUYECKUX 3aHATHM,
IPyIIOBBIX u
WHAUBU1YaJIbHbBIX
KOHCYJIbTallMii, = TEKYyIEero
KOHTpPOJIA, HPOMEKYTOYHOU
aTTecTaluy,
CaMOCTOSITENIbHOM pabOThI

[lIxad c 3akp. aB. — 3 mwrT., cron ayd. — 20 mrT., mkad y1ad. — 2
T., CTyA y4yeH. — 30 mr., cron AByXTymO. — 1 mrT., cTON
oMHOTYMO. — 1 mT., mKkad mis oxexa— 1 mT., JocKa a/TeX.
nmoka3. —1 mir., JabopaTopHbie MPUOOPHI U 00OPYIOBAHUE
(a/rpanc-popmarop, ammepmerp 3-86, BoabTMeTp I-87,
BoJIbTMETp, TanbBaHoMmeTp ['CA, »51. mur, obopyroBaHue
87J1-01, kaTymika WHIyKIIMOHHAS, Mara3uH COIPOTHBIICHUS,
MalIuHa JIEKTP., OaTapest KOHACHCAT. U Jp.);

[-315 - ayauropust [is
IpOBEJEHUS J1a00paTOPHBIX,
CEMHHApPCKUX u
MPAKTUYECKUX 3aHATHM,
IpyHIOBBIX "
VHAUBHU1YaJIbHBIX
KOHCYJIbTallMii,  TEKYyIEro
KOHTpPOJIA, MPOMEXKYTOYHON
aTTecTaluy,
CaMOCTOSITENILHOM pabOThI

[kad c 3akp. AB. — 2 wT., pabounii cron «/I»-16, ct. nns
Bec. JI®-550 — 1 mr., muc. ct.JI®-540 — 1 mwT., apmMaTypHBIi
CT. — 7 wrt., ceiidp —1 mr., mocka a/Tex mok. — 1 mT., CTON
onHOTYMO. — 2 mT., crox ayd. — | mr., cryn yuennd. — 30
IT., CTeJUIaX — 1 WT., cTyn gal. — 1 mrT., CTya n/MATKui — 2
mr., jJaboparopHble Hpubopel U obopynoBaHue (06op
«Onektpo», BonbT™MeTp D-505, reneparop 3BYKOBOH,
UCTOYHUK TUTAaHWUS YHHUBEPC., MHUKPOHMHTEp. «JIMHHHKAY,
MUKPO(POTOMETP. HEpEerucTp., ocgetutenr  OU-18,
ocrmiiorpadg dIEKTp., npubop (Qu3M3MEpH., MasTHUK
YHHMBEpC., BOJIBTMETP, O6apoMeTp aHEpOuA., BECHI
texundeckue, reHepatop 'YK (c), ucrounmk WIIIII-2,
JFOKCOMETP (C), MUKPOCKOIl U JIp.); yUeOHO-METOINYeCKre
MaTepHaIbl

[-317 - ayauropust s
MPOBEJEHHUS J1a0OpPaTOPHBIX,

Cron ayn. — 10 wr., cron — 9 wr., mxad ang npud. — 3 wrT.,
cTyn ydyeHwd. — 31 mrT., mocka p/texmok. — 1 T,

CEMHHApPCKUX u | 00opyI0BaHKE AJIs 1a0OPATOPHBIX PAaOOT MO MOJIEKYJISIPHOM
MIPaKTUYECKHUX 3aHATUH, | pU3MKe ¥ TEepMOAMHAMUKHM  (3JI.  LIUT, HOPOOHPKH,
IPyIIOBBIX U | TEXHUYECKUE BEChI, MUMETKH, TPpyIIIa)

UHIUBUAYAIbHbBIX
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8. MexaucuuinHapHble CBS3H

IIpoTokoJ

COTJIaCOBaHUs paboyvell MpOrpaMMBI € IPYTHMHU AUCHUTUIMHAMH

HamMeHoBaHmE JUCHUIIINHEI, C

Kadenpa, ¢ koTopoit

[pemioxeHus: 00 U3MECHEHUSIX
B paboueil mporpamme.

KOTOpOU MPOBOJIUIIOCH MIPOBOJIUIIOCH
3akiarogyenne 00 uTorax
COrJIacOBaHUE COIJIaCOBaHUE
COTJIaCOBAHUS
Kadenpa
HUHGOOPMAIIMOHHBIX
Marematuka b pv CoriacoBaHo
TEXHOJIOTHH, MAaTEMaTHKU U
bu3uku

19




Jluct n3MeHeHui pabodei mporpaMMbl

Mpniaoxenne 1

Howmep
M3MEHEHUS

Howmep
MPOTOKOJIA
3acemaHus
kadenphl U gaTa

CTpaHu1bl ¢
MU3MEHEHUSIMU

[lepeyeHb OTKOpPpEK-
TUPOBAHHBIX MYHKTOB

[Toanuce 3aBe-
IYFOIIETO
kadeapoit

20




Mpuioxenne 2

JIuct neproauuecKkux MpoBepoK paboueil mporpaMmMbl

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

Jara

[TorpebGHOCTB B
KOPPEKTHUPOBKE

IlepeueHns yHKTOB, CTP.,
pa3/iesoB, TpeOyoImUX
U3MEHEHU I

21
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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/I OHEHOYHBIX CPEJACTB

10 AUCHUIUTMHE (MOAYJ0) «Du3ukay
Hamnpasnenne mnoaroroBku: 35.03.06 ArpounxeHepus
Hamnpasnennocts (mpoduis): TexHHUEeCKHE CUCTEMBI B arpoOn3Hece
YpoBeHb npodeccuoHanbsHOro 00pazoBaHus: OakaiaBpuaT

I'ox mauama moaroroBku: 2023

Jlyranck, 2023
23



1. IEPEYEHb KOMIIETEHIMI, COOTHECEHHBIX C UHIUKATOPAMHU AOCTUKEHUS KOMIIETEHIIAM, C YKABAHUEM
ITAIIOB UX POPMHUPOBAHUA B ITPOHECCE OCBOEHUS OBPA30BATEJIBHOU ITPOT'PAMMbI

Kon DopMyIUpOBKa WNHaukatopsl Oran [Inanupyemslie HanmenoBanne | HaummeHoBaHME OLIEHOYHOIO
KOHTpO- KOHTPOJIMPYEMON JOCTHKECHUS (ypoBeHb) pE3yJIbTaThI MoJyJeH u (1in) CpeacTBa
JIUpPyeMOU KOMIIETEHIIUH KOMIIETEHIIMHU OCBOEHMS o0yueHus paszenon Texymuii | IIpomexyTounas
KoMIIe- KOMIIETCHIIUH JUCLUILIAHEI KOHTPOJIb aTTecTauus
TEHLIUU
OIIK-1 | CnocobeH pemaTh OIIK-1.2. IlepBblii 5Tan | 3HATH: Monyns 1. TecTsr DK3aMeH
TUIIOBBIC 3a1a4U JleMOHCTpUpYET U (moporoBbIit ¢duznueckue «MexaHuka» 3aKpBITOTO
npoeCCHOHATIBHON | UCHOJb3YET 3HAHMS YPOBEHbB) 3aKOHBI U sABJIeHUs | Moxyib 2. THIIA
JIeATEIIbHOCTH Ha OCHOBHBIX 3aKOHOB U YMETh «MonekynspHas
OCHOBE 3HaHUHI €CTECTBECHHO-HAYYHBIX U MHTEPIPETHPOBATh | (PU3MKA U
OCHOBHBIX 3aKOHOB | 00mIenpodeccuoHaNbHbIX ux TEPMOJUHAMUKA.
MaTEMaTUYECKUX U | JUCLUIUIMH AJi pewenus| Bropoii atan | YMeTh: Mexanunka TecTsl OK3aMeH
€CTECTBEHHBIX HayK | TUIIOBBIX 33/a4 B (MpOIBUHYTHIN | IPUMEHSTh KUIKOCTEN U OTKPBITOTO
C IPUMEHEHUEM 00J1aCTH arpOMHKEHEPUH | YPOBEHb ) 3aKOHBI (PU3UKU ra3oB» THIIA
nH(pOpMaIMOHHO- JUISL pELICHUS Monyns 3. (BomIpOCHI
KOMMYHHKAIIMOHHBIX IIPAKTUYECKHUX DNEeKTpOoCTaTHKA. | JIIs
TEXHOJIOT U1 3a1a4 ITocTostHHBIN orpoca)
Tperuii aTan Baagern: ANEKTPUYECKUIN Pacuetrnas | Dx3aMeH
(BBICOKUI HaBbIKaMU TOK. paboTta
YPOBEHbB) IIPUMEHEHHUS DIEKTPUUECTBO
(bU3UIECKUX Y MarHeTU3M»
3akoHOMepHocTer | Moy 4.
B IIPAKTHYECKOU «OnTuka.
JESTEIBHOCTH ATomHas u
sqiepHast

buzuKay




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

OLUEHUBAHUSA
Ne | Haumeno Kparkas [Ipencrasie- Kpurepun onenrnBaHus lkama
1/ BaHHWE XapaKTepUCTHKA HUE OIICHWBaHUS
I | OLCHOYH | OLEHOYHOTO CPEACTBA | OLIEHOYHOTO
oro CpeacTBa B
CpelcTBa dhonge
1. | Tecr Cucrema TecroBble B Tecre BrinonnaeHo 90- Onenka
CTaHAAPTU3UPOBAHHBI | 3aJaHUS 100% 3amanuit «Omauunoy (5)
X 3aJaHHH, B Ttecte Bhimonneno Oonee | Ouenka
MO3BOJISIOLIAS 75-89% 3amanmit «Xopouwioy (4)
U3MEPUTH YPOBCHB B tecte Bhmonaeno 60-74% | Ouenka
3HAHUU. 3aJaHnAN «Yoosenemeopu
menvHo» (3)
B tecre BemomneHo menee | OueHka
60% 3amanuit «Heyooeremesop
umenvroy (2)
bonbmas yacTh | Orenka
onpeneaeHuil He | «Heydosnemeop
Ipe/ICTaBIICHA, 0o | umenvro» (2)
npeicTaBieHa C TrpyObIMU
omnOKaMH.
2. | Onpoc dopma pabdoTHI, Bormpocsr k [IponemoHCTpHPOBaHEI Ornenka
KOTOpasi TI03BOJISIET OTIpoCy npennonaraempie  OTBETHI; | «Omauurnoy (5)
OLIEHUTH KPYro30p, NpaBUIEHO UCIIOJIb30BaH
YMEHHE JIOTHIECKH anropuT™M OOOCHOBAaHHWH BO
MOCTPOUTH OTBET, BpeMsl pacCyXICHHH; ecTh
YMEHHE JIOTUKA PacCyKJACHUM.
MIPOJIEMOHCTPUPOBATH [IponemoHCTpHPOBaHEI Onenka
MOHOJIOTHYECKYIO MpenrnonaraeMele  OTBETHI; | «Xopouio» (4)
pedb ¥ HbIE €CTb JIOTHKa DPacCyXICHHMH,
KOMMYHHKATHBHBIE HO HETOYHO HCIIOIb30BaH
HaBBIKH. Y CTHBIM QITOPUTM OOOCHOBAaHHH BO
orpoc obnanaer BpEeMsl pacCyXICHHH W He
OONBIIMHA BCE OTBETHI MOJHEIE.
BO3MOXKHOCTSIMH [IponemoHCTpHPOBaHEI Onenka
BOCIIUTATEIBHOTO MIpearoiaraeMele OTBETHI, HO | «Y0ogremsopu
BO3JICUCTBHS, HEMPaBWIHHO  HCIONL30BaH | meavho» (3)
Co3JaBas yClIoBUs anroput™M OOOCHOBaHHI BO
Ut He(hOpMaTbHOTO BpeMst paccyXIeHul;
OOIIICHUSI. OTCYTCTBYET JIOTHKA
pacCcyXJeHuil; OTBETHl HE
TIOJTHEIE.
OTBeTHI HE MIPE/ICTABIICHEI. Onenka
«Heyoosenemsop
umenvro» (2)
3. | Hpakru- | Hanpasieno Ha Bompocsr k [IponemoHcTpHUpOBaHO Onenka
yeckoe OBJIaJICHHE METO/1a- naboparop- CBOOOJ-HOE BJIaJCHNE «Otmaro» (5)
3alaHle | MH ¥ METOJIMKaMHU HO-TIPaKTH- npodeccuoHanb-HO-
H3y4aeMoi Jucuuim- YECKUM MIOHSTHWHBIM aIllapaToM,
TUHBL. 15 pelieHus | 3aHATHIM BJIaJIeHHE METOIaMH U

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

METOAU-KaMM JTUCIMITIINHEI.
IToxazausl cmocoOHOCTH
CaMOCTOSATEINLHOTO




KOTOpO€ MTPOBOJUTCS

TCPMUHOJIOTHICCKOT'O

Ne | Haumeno Kpatkas IIpencrasne- Kputepun onenuBanus IMkana
i/ BaHHWE XapaKTepUCTHKA HUE OIICHWBaHUS
I | OLEHOYH | OLIEHOYHOTO CPEACTBA | OLIEHOYHOIO
oro Cpe/icTBa B
CpelcTBa dhonge
pEeINTh KOHKPETHOE MBIIIICHHUS, TBOPUIECKOM
3aJjaHue (CUTYAaIHUIO) AKTUBHOCTU. 3aJlaHue
0e3 MpUMEHEeHHS BBITIOJIHEHO B TIOJTHOM
MaTeMaTHYECKUX o0Beme.
pacderos. [IponemoHCTpHUpOBaHO Ornenka
BJIaJICHUE «Xopomo» (4)
po¢eCCHOHATTEHO-
TTOHSITHAHBIM anmapaTom,
NpU IPUMEHEHUU METOAOB U
METOIHUK JUCTIUTLTAHBI
HE3HAYNTEIbHbIE HETOYHOC-
TH, TOKa3aHbl CIOCOOHOCTH
CaMOCTOSITEIBHOTO
MBIIICHAS, TBOPYECKOU
AKTHUBHOCTHU. 3aganue
BEITIOJIHEHO B TIOJTHOM
o0beMe, HO C HEKOTOPBIMH
HETOYHOCTSIMHU.
IIponemoHcTpUpoOBaHO OueHka
BJIaJICHUE «Y 1OBJIETBOPH-
npoeccnonanbHO- TenpHO» (3)
MIOHATHAHBIM aIapaToM Ha
HU3KOM YPOBHE;
JOMYCKalOTCsl OMMOKK TpH
MIPUMEHEHUH  METOAOB U
METOJIUK JIACUUTLIUHEL.
3agague  BBIIOJIHEHO  HE
MTOJTHOCTBIO.
He MPOAEMOHCTpUpOBaHo | OneHka
BJIaJICHHUE «HeynosneTso-
npoQeCCUOHATLHO-TIOHATHH- | pUTETBLHOY (2)
HBIM ammapaTroM, MEeTOJaMHu
U METOJIUKAMU JTUCIUILTAHEL.
3ajlaHue HE BBIMOJHEHO.
4 | 3auer 3auer BrIcTaBisieTca B | TecToBbIe B Tecre BeimonHeHo 60- | «3auTeHO»
pe3yabTaTe 3alaHus Kk | 100% 3amanwnii
MOABEACHUS  WTOTOB | 3a4€Ty
TEKYIIIero KOHTPOJISL. B Tectre BbmosnneHo menee | «He 3auTeHo»
3ager B dopme 60% 3aganuit
WUTOTOBOTO KOHTPOJISI
MIPOBOJIUTCS JUTSt
oOyJaronmxcs,
KOTOpbIE HE
CIIPABWIINCH C YaCTHIO
3aJaHuN TEKYLIETO
KOHTPOJISL.
5 | 9x3amen | KontponsHoe Bomnpocs! k ITokazaHo 3HaHKE TeOpUU OrneHka
MEpOIpUsTHE, IK3aMEHY BOIPOCA, MOHATHIHHO- «Omauunoy (5)
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Hanmeno
BaHHE
OLICHOYH
oro
CpelcTBa

Kpatkas
XapaKTepUCTUKA
OLIEHOYHOTI'O CPEJCTBa

[Ipencrasne-
HHE
OILICHOYHOT'O
Cpe/icTBa B
dhonge

Kpurepun oneHnBaHus

IIIxana

OLCHUBAHUA

110 OKOHYaHHUH
HU3YUCHUA
JUCHUIIITUHBI.

anmapara JUCIMIUIUHBL
YMEHHUE aHAIN3UPOBATh
pobieMy, coaepKaTeNIbHO 1
CTUJIMCTUYECKH IPAMOTHO
n3araTh CyTh BOIIPOCA;
r1yO0OKO TOHHUMATh
MaTepHa; BlaJcHue
AHATUTUYECKAM CIIOCOO0M
H3JI0KEHUS BOIPOcCa,
HAyYHBIX UJIeii; HaBBIKAMU
apryMeHTally ¥ aHaJIn3a
(hakTOB, COOBITHIA, SIBIICHUM,
IPOIIECCOB.

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

ITokazaHo 3HaHME OCHOBHBIX
TEOPETUYECKUX IOJIOXKECHHIM
BOIPOCA; yMEHHE
AHAJIM3UPOBATH SIBJICHUSA,
(hakThI, NEHCTBUS B pamMKax
BOIIPOCA; CONEPKATENBHO U
CTHJIIMCTUYCCKHU T'paMOTHO
u3laraTh CyTh BOIIPOCa, HO
MMEEeT MECTO HeIOCTaTOYHAas
MOJIHOTA OTBETOB o
U3JIaraeMoMy BOIIPOCY.
[IponemoHCTpHUpOBaHO
BIIQJICHAE  AHATUTHYECKUM
crocooom H3JI0KEHUS
BOIIpoCca u HaBbIKAMHU
apryMeHTaIlH.
BricTaBnsieTcs
00y4JaromiemMycs, oJHOCThIO
OTBETHBIIIEMY Ha BOIPOCHI
owmera u BOIIPOCHI
JK3aMeHaTopa, HO
JOTTYCTUBIIIEMY TIPH OTBETaX
HE3HAYHUTENbHbIE  OIINOKH,
YKa3bIBAOIIMWE Ha HAJIUYUC
HECHUCTEMHOCTH U TPoOeIoB
B 3HAHUSX.

Orenka

«Xopouwioy (4)

IlokazaHo 3HaHWE TEOPHUH
BOIpoca (hparmMeHTapHO
(nemosHOTA H3TI0KEHHUSI
HHPOPMAIIUH; OTIEPUPOBAHKE
IIOHATUAMU Ha 6LITOBOM

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
MIPOAEMOHCTPUPOBAHO.
OOyuaromuiicss  TOMyCTHII
CYILIECTBEHHBIE OIINOKU MPHU
OTBE€Tax Ha BOITPOCHIL
OmIeToB " BOIIPOCHI
9K3aMeHaTopa.

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

yMEHHE AHAIN3UPOBATh
yueOHBId ~ MaTepual  He
IIPOJIEMOHCTPHPOBAHO;

BIAJICHUEC  aHAJUTHYCCKUM
crocoooM W3JI0KEHHSI
BOIIpOCa u BIIaJICHHE
HaBBIKAMH apTyMEHTALMH HE
POJIEMOHCTPUPOBAHO.

OOyuaronuics HE OTBETHII
Ha OJWH WJIM JBa BOIpOCa
owiera U JOIOJHUTEIbHBIE
BOIIPOCHI IK3aMeHaTopa.

Orenka

«Heyooenremesop
umenvro» (2)
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3. THIOBBIE KOHTPOJILHBIE 3ATAHUSI UJIA UHBIE MATEPHAJIDI,
HEOBXOJMMBIE /151 OEHKH 3HAHMI, YMEHWA, HABBIKOB 1 (MJIN)
OIbITA JESTEJILHOCTH, XAPAKTEPU3YIOIUX ITAIIBI ®OPMUPOBAHUSI
KOMIETEHIUI B IPOLIECCE OCBOEHUSI OBPA3OBATEJILHOI
IMPOTPAMMBI

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 CnocobeH pemiaTh THIOBBIE 32/1a4 NMPO(ecCHOHAIbHOM IeATEIbHOCTH HA OCHOBE
3HAHMH OCHOBHBIX 3aKOHOB MATeMATHYEeCKHUX U €CTECTBEHHBbIX HAYK ¢ NpPHUMeHEHUeM
HH(OPMANHOHHO-KOMMYHUKAMOHHBIX TEXHOJIOTH A

OIIK-1.2. [leMoHCTpPUPYET M WCHOJb3yeT 3HAHUS OCHOBHBIX 3aKOHOB €CTECTBEHHO-
HAY4YHBIX U 001IenPo(ecCHOHATBHBIX TUCIUILINH 1JI51 pellleHUs] TUNOBBIX 32/1a4 B 00J1aCTH
arpoMH:KeHepHHU

IlepBbiii 3Tanm (MOPOroBoOil ypoBeHb) — MOKa3biBaeT CHPOPMHPOBAHHOCTH IOKA3aTeJIsl
KOMIIETCHIIMHU «3HATh»: GU3HYeCKHe 3aKOHbI M SIBJICHUSI 1 YMETh HHTEPIPEeTUPOBATH UX

TecToBbIe 32 JaHUA 3aAKPBITOr0 THIIA
1. VYkaxuTe HauoboJiee TOUHOE ONpeaesIeHHe MACCHI TeJla (8vblOepume 08a apuanma
omeema)
a) KOJIMYECTBO BEIECTBA B TEIE
0) Mepa HUHEPTHOCTH B TEJIe
B) OTHOIIIEHHUE BECa TeJa K YCKOPEHHIO CBOOOIHOTO MaJACHUS
') Mepa MOTeHINAIbHOM SHEePTuu Tela
1) Mepa B3aUMHOT'O TIPUTSDKEHUS Tea
2. 3akoH, KOTOPBIii HCIOJIL3YyeTCsl MPU pacyeTe NOAbEMHOI CUJIBI KPbLIA CaMoJIEéTa,
HA3bIBAETCS, 3AKOHOM (6blOepume 0OuH 6apuanm omeema)
a) Apxumesna
6) bepuymm
B) [lackans
') UHEPIUH
1) BCEMUPHOTO TATOTEHUS
3. Ykaxurte Hanbojiee TOUHOE ONpee/ieHIe TEMIIEPATYPBI. (6blOepume mpu 6apuaHma
omeema)
a) CTEMeHb HArpeTOCTH Teja
0) Mepa cpe/iHel KHHETHYECKON YHEPTHH MOJICKYIT
B) Mepa YKciia CTOJIKHOBEHUI MOJICKYT
) Mepa BHYTpEHHEH SHEPTUHU BEIIECTBA
1) XapaKTePUCTHUKA arperaTHOro COCTOSIHUSI BEIIECTBA
4. T'a3 HarpeBalOT B repMeTHYECKH 3aKPBITOM cocy/le. Y Ka:xKuTe, KaKOi U3 Mpoueccos
HMeeT MeCTO (8biOepume 0OUH BaAPUAHM OMBEMa)
a) n300apuyeCcKuii
0) nu3oTepMUUYECKUI
B) U30XOPHBIN
') annabaTHYECKUM
1) TIOJIUTPOTINYECKUT
5. Ha3oBuTe npuyYMHY B3aUMOAeHCTBUS MOJIEKYJI (8blOepume 0OUH 8apuaHm omeema)
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a) CHJIBI 3JIEKTPHYECKOTO B3aNMOJICHCTBHSA
0) CHJIBI TPAaBUTALIMOHHOTO NMPHUTHKEHUS
B) BHYTPHSAJICPHBIEC CHIIBI

I') 3aKOH UHEPLHUHU

1) Mepa 4HCiIa CTOIKHOBEHHH MOJIEKYJI

Kiroun
1. 0,11
2 0
3. a,0,T
4. B
5 a
Bropoii 3Ttanm (MpOABMHYTBHIH YPOBeHb) — IOKa3biBaeT C(GOPMHPOBAHHOCTH

nmoxKasarejd KOMIETCHIUH «YMETb»:. INMPUMCHATDHL 3aKOHbI (l)I/ISI/IKI(I AJId  peIICHUA
NMPAKTUYIECCKUX 3a1a4

3aaHus 3aKpPbITOro THNA (BOMPOCHI VI OIIPOCA):

1. Yro Takoe MaTepuanbHas TOYKa?

2. JlaliTe onmpeneneHne BTOPOl KOCMHYECKON CKOPOCTH.

3. Cuna ympyroctu, BO3HHUKAIOLIAs IpU ynpyroi aegopmanuu pacTsHKeHHUS WU CHKATHs
Tea, MPOIOPIIMOHANIbHA a0COIOTHOMY 3HAYEHUI0 M3MEHEHMs JIMHBI Tena. Ha3zoBute
3aKOH, ONMCHIBAIOIINN 3Ty CHITY.

4. HazoBute pacnpeneneHue, KOTOpoe MPEACTABISIET CO00M OTHOIIEHHWE YHUCia YaCTHII,
00JaalomuX OMpPEeIeHHON MOTEHIMAIbHOM SHepruel K MOJHOMY YMCIY YacTHIl B
rase.

5. Kak Ha3pIBaeTcsi 4acTh MOJHOM HSHEPruM Teja 3a BBIUETOM KHUHETUYECKOW JHEpPrHH
JBYKCHHS TeJla KaK IeJI0r0 ¥ MOTEHIIMAIBHON SHEPTUHU TeJIa BO BHEIIIHEM T10JIe?

Kinroun

1. | MarepuanpHas TOYKa 3TO Teo, 00JaAarollee Maccod, pa3MepaMy KOTOPOTO MOKHO
npeHe0peysb IpU PACCMOTPEHUH €r0 JABMKEHUS.

2. | Bropas kocMHuecKasi CKOPOCTh 3TO CKOPOCTh, KOTOPYIO HYXKHO COOOIIUTH TNy JIJIS TOTO,
9TOOBI OHO TTOKMHYJIO 00J1aCTh 36MHOTO MPUTSKEHUS

3. | 3akon I'yka

4. | Pacnpenenenue bonbimana

5. | BHyTpeHHeii sHeprueit Tena

Tpernii 3Tan (BbICOKHI YPOBEeHb) — NOKAa3bIBaeT COPMHPOBAHHOCTH IOKA3aTeJId

KOMIICTCHIUMA «BJIAA€TH»: HaBbIKaMH IPHMCHCHUSA (l)l/l3l/[‘-leCKI/IX 3aKOHOMepHOCTeﬁ B
leaKTI/I‘leCKOﬁ ACATECIbHOCTH

1.

2.

IMpakTnyeckue 3axanus (pacyeTHasi paéora):

B pesynprate m3mepenuii auamerpa d Kamunisipa B CTCHKE JIETOUHBIX abBEOJT IMOIYUYCHBI
cienyrome 3HaueHws: di = 283 wmk; d2 = 2,82 wmk; d3 = 281 uxk;
ds = 2,85 mxk; ds = 2,87 mx. Haiit cpeanee apudMeTHIeCKOe 3HAUCHHE.

Baron maccoii m = 20 T, ABHKYIIHICS paBHO3aMEUICHHO C HAYAJILHOW CKOPOCTBIO L) =
36 xM/u, mon peiictBueMm cuibl Tpenuss F = 6 kH uepe3 HekoTopoe Bpems
ocraHaBiuBaeTcs. HaiiTu paccTosiHue, KOTOpOe MPOHAET BaroH 10 OCTAHOBKH.
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3. Iapuk maccoit 100 r ymai ¢ BeICOTBI h = 2,5 M Ha TOPU30HTATIBHYIO IUTUTY U OTCKOYHII
0T He€ BCIIEACTBUE YIPYToro yjaapa 6e3 morepu ckopoctu. OnpenenuTe CpeHIon CUITy
(F), neiicTBoBaBIIIyIO Ha MIAPUK MPHU yJape, €ClIU MIPOAOHKUTEIbHOCTD yaapa At=0,1 c.

4. Ompegenure cuily HaTsDKEHUS KaHaTa MpU MoAbEME rpys3a maccort m=1,5T, ecnu 3a
Bpems t = 2C oT Hayasa JIBMXKEHUsI CKOPOCTh Bo3pociia oT vo=0 110 v=3,6 M/c.

5. Koneco pamgmycom R = 0,1 m Bpamjaercs Tak, 4TO 3aBUCUMOCTh yTja TMOBOPOTa ¢ OT
BpeMeHH t jaércs ypaBHeHueM ¢ = A + Bt + Ct 3, rne B =2pad/c u C=1 pao/c®. Jlna
TOYEK, JIeXkAIUX Ha 000/€ Koyieca, HAUTH Yepe3 BpeMs t = 2 C mociie Havyania TBHKEHUS:
1) yrimoByto CKOpPOCTh ®; 2) TMHEHHYIO CKOPOCTB L.

Kiroun

1. Pemrenmne.

1. Cpennee apudmernyeckoe d Haxommum mo popmye:

q- d,+d,+d,+d, +d,
5
2. HOI[CTaBJISIeM YHUCJIOBBIC 3HAUYCHUA .
g- 2,83+282+ 2,:1+ 2,85+287 _ 2.836(1x)
Omeem: 2,836
2. Pemenue.

2
VM
1. IIpolineHHbIN MyTh MOKHO OIIPENEIUTH 110 popMmyie S = ZO—F .

2 4
g 1072107 _ 157 (.
2.6-10°
Omeem: 167
3. Pemienue.
2
F=- A—TJZ gh.

IToxcTaBuB Cro/1a YNCIOBEIE 3HAYCHUS, HAWUAEM

Fe_ 2(‘)2'1 2.981-2,5 =14 (H).

Omeem: 14

4. Pemenne.

T:m(g +%J

HOI[CTaBI/IM YHCJIOBBIC 3HAYCHUA U BbIYUCINUM.

3,60
T=1,50-10° 9,81+7 =1,74-10* (H) = 17,4 (xH).

Omeem: 17,4

5. Pemenmne.
1. 3BecTHO, 9TO yIiIoBasi CKOPOCTh = pm (4+2t+1t3)=2+3t2

o (t=2)=2+3-22=14 (pao/c).
2. JIuHelHasi CKOPOCTh L HAMJIEM U3 COOTHOLIEHUS L = ®R,
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v=(2+3t)-R.
v(t=2)=14-0,1=1,4 (m/c).
Omeem: 14u 1,4

Boo~NoOR~WNE

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

32.
33.
34.
35.

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

0.

Bomnpocs! 115 3xk3aMena

du3nyeckre 0CHOBLI MEXaHUKH.
[MpenMet ¢pusuku u €€ CBA3b ¢ APYrUMU HayKamu. EQWHUIBI PU3NIECKUX BETHYHH.
CKOpOCTh U IyTh MPH MOCTYNATEIbHOM JIBUKECHHH.
VYckopeHue u ero cocTaBIIsIOIIHUE.
VYrioBas cKOpOCTh M YTII0OBOE YCKOPEHHUE.
[lepsniii 3akoH Hetotona. Macca. Cuua.
Bropoii 3akon HeroToHa.
Tperuii 3akoH HeroToHa.
Cwuna TpeHus.
3akoH coxpaHeHus uMmiryibca. LlenTp macc.
OHneprus. Pabora. MOIIHOCTS.
Kunernueckasi u moTeHIManbHast SHEPTUs. 3aKOH COXpPaHEHUSI YHEPTUH.
MOMEHT uHEepIUH TBEPAOTO Tea.
Kunernueckast sHeprust BpaieHus.
MoOMEHT cuibl. YpaBHEHHUE TMHAMUKHU BPaAIllaTeIbHOTO JBUKEHUS TBEPJIOTO TeJIa.
MoMeHT uMITyJIbCa M 3aKOH €r0 COXPaHEHUS.
Jledopmariust TBEpAOTO Tea.
3axonbl Keruiepa. 3akoH BCEMUPHOTO TSTOTEHMUS.
Cuita Tsbkectd 1 Bec. HeBecoMOCTb.
Ilone Tsarorenus. Pabora u moTEHIMAI IO TATOTCHUS.
Kocmuueckue ckopoctu.
Heunepuuansueie cuctemsl oTcuera. CHIIbI HHEPIIUH.
Mexanndeckue kojaebaHus. ['apMoOHUYECKHe KOJICOAHH U MX XapaKTEPUCTHKHU.
CrnoxeHue 0JJMHAKOBBIX TAPMOHUYECKUX KOJICOAHMIA.
JlnHamuKa KoJae0aTeILHOI0 IBHKEHUS. MasTHHK.
3aTyxaromue U BoIHYKICHHBIC KOJICOaHusI.
MexaHuKa XuaKocTel. JlaBieHne B :)KUAKOCTH 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 B3aMMOJICUCTBUSI MACChl U SHEPTHH.

OCHOBBI MOJIEKYJISIPHOI (PU3UKH M TEPMOJINHAMHUKH.
Craructuueckuil 1 TepMOAMHAMUYECKUM METObl. OMBITHBIE 3aKOHBI HJI€aJIbHOTO Ta3a.
VYpasuenue Knaiinepona-Meneneesa.

OcHoBHoe ypaBHeHre MKT uaeabHbIX Ta30B.

3akoH MakcBenia Juisi pacupenesieHuss MOJIEKYJl HACAIbHOTO Ta3a IO CKOPOCTSIM
SHEPTUSIM TETIOBOTO JBUKEHUS.

CpenHee 4nCIO CTOIKHOBEHUH U CpeIHSS JUTMHA CBOOOIHOTO Mpo0era MOJNEeKyJI.

OneitHOe noareepxkacHue MKT. SIBnenue nepenoca.

OcHoBBI TepMOAMHAMUKH. UHCIIO cTeneHel cBOOOIbI MOJIEKYJIBI.

[IepBblii 3aKOH TEPMOJAUHAMHUKH.

Pabora raza npu m3meHeHnu ero 00béma. TermmoeMKoCTb.

[IpuMeHeHue nepBoro 3aKkoHa TEPMOJUHAMUKH K U30IPOLIECCAM.

n
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42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.

53.
54.

55.

56.
57.

58.
59.

60.
61.
62.
63.
64.
65.

66.
67.

68.
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Anunabatudeckuii mporecc. Ypasuenue [lyaccona.
Kpyrosoii nporuecc (1uxin). O6paTiuMbie 1 HEOOPAaTUMBIE 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.
B3aumoneiictBue anekTpuueckux 3apsaoB. 3akoH Kynona. Dnexrpuueckoe mnose (II1).
Hamnpsoxennocts JI1. ['paduaeckoe nzodpaxenue JII.
Teopema Octporpaackoro-I'aycca u e€ mnpuwioxkenusd. llpuHnun cyneprno3uuuu
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 U ero xapakrepuctuku. Cuna Toka. [lageHus HampsokeHUs U
3JEKTPOJBHXKYLIAs CUJIA.
Tok B Merammueckux npoBoaHukax. Comporusienue. [Ipoonumocts. 3akoH Owma.
Pa6ora 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 CAMOCTOSTEIBHBIN T'a30BbIE pa3psi/ibl.
JIEKTPOMATHEeTU3M.
[ToCTOSIHHBIN MarHUT U KpyroBoM TOK. MarauTHoe nouie.
XapakTepuCTUKU MarHUTHOTO MOJIS.
3akon buo-Capapa-Jlamiaca u ero mpuMeHEHHE 7151 pacueTa MarHUTHOTO TIOJIA.
3axoH Amrnepa. [IpoBogHMK ¢ TOKOM B MarHuTHOM nosie. IlapasienbHble 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.
SABnenue anexTpoMarnuTHON UHAYKIMU. 3akoH Dapanes. [Ipasuno Jlenmna.
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11.
12.
13.
14.
15.
16.
17.
18.

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.

41.
42.
43.
44,
45.
46.

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 nntepdepeHInOHHOM KapTHHBI OT JBYX HCTOYHHKOB.
Hudpakuus ceeta. [Ipuamun [oiirenca-dpenens.
Hudpaxius OpayHrodepa Ha TOHKOH 1IN,
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.
3akonnl Ctedana-bonapiimana u Buna.
KBanrtoBas runoresa nznyuenus u popmyia [lnanka.
®orodddext. 3akoHbl BHENTHET0 GoTodddexTa.
VYpaBHeHue DiiHIITEHHA U BHEITHETO GoTodddekra.
Macca u umnynesc (GOTOHa, TaBJICHHE CBETA.
O dexr Komnrona u ero aneMeHTapHast TEOPHUS.
JJIeMeHTbI KBAHTOBOH (PM3MKH aTOMOB
Mopenu aromoB Tommncona u Pesepdopna.
JInneinyarsii criekTp aroma Bogopoa. Ilocrynarer bopa.
CrnexTp atroma Bojopoza o bopy.
KBaHTOBast TEOpHs CTPOEHUSI MHOTO3JIEKTPOHHBIX aTOMOB.
DJieMeHThI (GU3NKH aTOMHOIO siApa
OO111e cBeieHUs! O CTPOEHUH aTOMHBIX SI/IEP.
EctecTBeHHas pai0aKTUBHOCTb. 3aKOHBI PAIMOAKTUBHOTO pacaja.
SAnepnas peakuus. MickyccTBeHHast pailu0aKTUBHOCTb.
OHeprus cBa3u. [ledext maccsl aTOMHOTO siipa.
Peakuus nenenus. Llennas peakuus.
Peakuus. TepmosinepHas peakuus.
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4. METOAWYECKHUE MATEPHAJIbI, ONIPEJEISIIOITAE NPOLELY PbI
OINEHUBAHMUS 3HAHUU, YMEHNU, 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. CTyIeHTY BBIIACTCS 33aJaHUE | MpeaocTaBisiercs 10 MUHYT IS MOATOTOBKH K OTBETY.

IIpoMe:xxyTOYHas aTTEeCTALUA
DK3aMeH MPOBOJIUTCS B YCTHOM (opme. M3 3K3aMEHAIMOHHBIX BOIIPOCOB COCTABIISETCS
30 »sk3ameHAMOHHBIX OuieroB. Kaxkaplii Omier coctoMT M3 Tpex BOIMpOcoB. KomriekT
9K3aMEHAIIMOHHbIX OMJICTOB MPEACTaBIEH B y4eOHO-METOAMUYECKOM KOMIIEKCE TUCLIUITIIMHBI.
Ha noaroroBky k oTBETy CTyA€HTY npenocTasisercst 20 MUHYT.
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