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Pabouyast mporpamma cocTaBiieHa ¢ y4eTOM TpeOOBaHMIA:

J MOpsAJIKa OpraHu3alli W OCYIIECTBIEHUS O00pa30BaTeIbHON JIE€ATEIBHOCTH IO
0o0pa3oBaTeIbHBIM IpOrpaMMaM  BBICIIEro 00pa3oBaHUS — NporpaMMaM OakajlaBpuaTta,
nporpaMMaM CHElMaJuTeTa, I[porpaMMaM MarucTpaTrypbl, YTBEPKIECHHOIO MPHUKa30M
MuHHCTepCTBa HAYKHU M BhIcIIero oOpa3oBanust Poccuiickoir @enepanuu ot 06.04.2021 Ne
245;

o @®enepanbHOrO  TOCYJApCTBEHHOTO  00pa30oBaTENbHOTO  CTAHJApTa  BBICIIETO
o0Opa3oBaHus 1Mo HampasieHuto noarotoBku 19.03.02 IIpoayKThl MUTaHUS U3 PACTUTEIHHOTO
CBIPbsl, YTBEP)KIEHHOTO MpHKa3oM MHUHHCTEPCTBA HAyKW U BBICHIETO O00pa3oBaHMS
Poccuiickoit ®eneparuu ot 17.08.2020 r. Ne1041.

[IpenonaBaTenu, MOATOTOBUBIINE PAOOUYIO IPOTPAMMY:

Crapumii npenoaaBaTelib B.H. BonoBuk

Pabouast mporpamMMa paccMOTpeHa Ha 3acelaHuu Kadenpbl HHPOPMAIIMOHHBIX TEXHOJIOTHUH,
MaremaTtuku U ¢puzuku (mpotokona Ne 10 ot 09.06.2023 r.).

3aBenyrommii kageapoi I'.B. KoarakoBa

PaGouvast mporpaMmMa peKOMEHIOBaHa K UCIIOJIb30BAaHHIO B YYEOHOM MPOIIECCe METOAMYCCKON
KOMHCCHEH (aKyibTeTa MUIIEeBbIX TeXHOoaorui (mpoTokos Ne 12 ot 13.06.2023 r).

IIpeacenaresb METOAUYECKOM KOMHCCHH A.K. IInBoBap

PykoBoauTesib OCHOBHOM NPOo¢ecCHOHATBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl A.B. KoBasieHko




1. Ipeamer. Ienau u 3a1a4mn AUCHUIIMHBI, €€ MECTO B CTPYKTYpe 00pa30BaTeIbHOM
NMPorpamMMbl

Pdu3znka Kak Hayka SBISETCA OCHOBOM BCEr0 €CTECTBO3HAHMS U UMEET
(GyHIaMEHTaNbHOE 3HAYCHHE Ui MMOHMMAaHMs Pa3jIMYHBIX MPOILECCOB B OKPYKAIOLIEM HAaC
mupe. OHa OKa3bIBa€T BIUSHUE Ha APYrue HaAyKU M CIYXUT 0azoi /il mpodeccHoHaIbHON
MIOATOTOBKH CTYJIEHTOB BCEX TEXHOJIOTMUECKUX CIIELIMAIBbHOCTEH.

IIpenmeT AMCHMILUIMHBI — OCHOBHBIE 3aKOHBI MEXAHHUKH, MOJIEKYISIPHON (QU3UKU U
TEPMOJIMHAMHKH, DJIEKTPUYECTBA U MarHETU3Ma, ONTUKH, aTOMHOH U SJI€PHON (DUBHKH.

Heau quCHUNINHDBI

— (dopmupoBaHWEe KOMIUIEKCa 3HaHW 00 OpraHU3alMOHHBIX, HAYYHBIX W
METOJIMYECKUX  OCHOBaX  ¢u3ukH, (HOpMHUpPOBAaHME Yy  CTYIEHTOB  IIEJIOCTHOMN
€CTECTBEHHOHAY4YHOU KapTUHBI MUDA;

— U3yYEHHE METOJIOB (PM3UYECKUX HCCICIOBAHUN U (PU3UIECKUX MPUOOPOB, KOTOPHIE
HCIIOJIB3YIOTCS B CEIHCKOM XO03SHCTBE, COBPEMEHHOM CTPOUTEIILCTBE U ApXUTEKTYPE;

— wu3ydyeHHEe (PUIMYECKUX SBICHUI, JEXallMX B OCHOBE MPOECKTHPOBAHMS,
CTPOUTEIILCTBA U BBIOOpPA CTPOUTEILHBIX MAaTEPUATIOB.

OcHoOBHBIE 33/1a4M T CUUILIHHBI:

— U3Y4YUTh OCHOBHBIC (hU3UYECKUE SIBIICHUA, (yHIaMEHTAIbHbIC TOHSITHS, 3aKOHBI U
TEOPHH KITACCUYECKON M COBPEMEHHOMN (PU3HKHU;

— BBIpa0OTaTh YMEHHS MPUMEHSTH MOJYyYCHHBIC 3HAHUS O (DHU3UKE TPH H3yYECHUU
JIPYTUX JUCITUIUINH, BBIICISATh KOHKPETHOE (PU3HUECKOE COJEp)KaHUe B MPUKIIAIHBIX 3aa9ax
po(heCCHOHAILHON JIEATEIBHOCTH, CO37aBaTh M AHATU3UPOBATH TEOPETUYECKHE MOJCIH
SIBIICHUH U TPOIIECCOB;

— chopMHpOBaTh IEIOCTHOE TPEICTaBICHUE O (U3HKE, €€ POJIM B COBPEMCHHOM
CUCTEeME 3HAaHUW M TIOHHMaHuWe HEOOXOIMMOCTH MaTeMaTUYecKOro oOpa3oBaHUS B
MOJTOTOBKE OaKajaBpa;

— obecrnieuuTh MoiyueHue (GpyHAaMEHTAIbHBIX 3HAHHUM, HEOOXOAUMBIX IJIA MU3y4CHUS
JTUCIUILUINH €CTECTBEHHOHAYYHOTO IUKJIA U CIICIHAIbHBIX TUCITUTIINH;

— HAYYUTh CAMOCTOATEIHLHOU PabOTHI C TUTEPATYpPOt 1O PU3UKE U €€ MPUITOKECHHSIM.

MecTo IMCUUILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMBbl.
®uspka OTHOCHTCS K  auciuiuimHam obOsi3atenbHoit vactu (B1.0.17) ocHoOBHOM
00pa3oBaTeIbHON MTPOTPAMMBI.

JluciuninvHa OCHOBBIBaeTCS Ha 0a3e IIKOJBHOTO Kypca (M3WKU W AUCIMILTAHBI
«BpIciasg maTeMaTHKa.



2. [lepeueHb MIaHUPYEMBIX pPe3yIbTATOB 00YUECHHUS MO TUCIUIUIMHE, COOTHECEHHBIX C
TJIAHUPYEMBIMU PE3YJIbTaTaMU OCBOCHHS 00pa30BaTEIILHON IPOTPAMMBI

Koambt DopMyTUPOBKA HNuaukaTopbl ILnanupyemble pe3yabTaThl
KOMIIeTeHI| KOMIIeTeHIIUH AOCTHKEHUSI o0y4yeHus
1071 KOMIIETEeHIIHH
OIIK-2 | Cnocoben mnpumensats | OIK-2.1 3HaTh: onpeaeseHus
OCHOBHBIE 3aKOHBI U | OCYIIECTBIISIET OCHOBHBIX IOHATUN (DU3HKH,
METO/Bl UCCIEAOBAHUM | pacyeThl, aHATU3UPYET| CHMBOJIMKY, 3aKOHBI,
€CTECTBEHHBIX HAayK | MIOJy4YCHHbIE OCHOBHBIE MTPUEMBI
JUId  pelleHMs 3ajad | pe3ysIbTaTbl U JTI0KA3aTeNNbCTB (PU3NUECKIX
npodeccuoHaIbHON COCTaBIISIET 3aKOHOB U YTBEPKICHUM.
JIESATEIBbHOCTH. 3aKIIIOYEHUE 110 YMmerhb: aHAIM3UPOBATH
MIPOBEJICHHBIM 3a/1a4y, BRI ee 0a30BbIe
aHaJIN3aM, COCTaBJIAIOIINE, IPUMEHATH
HCTIBITAHUSIM U HMMEIOLYIOCS TEOPETUUYECKYIO
HACCIIEIOBAHUSAM. 0azy
Baapers: cnocodex
IIEPEBOJIUTH PEATIBHYIO 3a7a4y
Ha SI3bIK (DU3HKH, BEIOMPATH
METOJI €€ PELIEHHUs CTPOUTH
IIPOCTEUIINE MOEIH IIPU
pelieHnr npodecCuOHATBHBIX
3a71a4, CaMOCTOSITEIILHO
pacIupsATh U YIayoIsiTh
3HAHUA.
3HaTB: METO/BI
OIIK-2.3

IIpumenseT MmeToas
MaTeMaTHIECKOTO
aHaau3a npu
OTIFICAHUH U PEIICHUN
3a7a4 B
po¢eCCHOHATTEHOM
JIeSITCILHOCTH.

MaTeMaTHYECKOT0 aHaJIn3a,
TEOPETUIECCKOTO U
HKCIIEPUMEHTAILHOTO
UCCJICIOBAHUS, IPUMEHSICMBIC
IUTst perienus mpod.3anad
YMmeTsb: BbIOUpaTh U
HCITOJIB30BaTh HEOOXOIUMBIC
MaTeMaTHYECKUE METOIbI K
BBIUMCIIUTEIbHBIC CPENICTBA, a
TaK)Ke TaOJIUIIBI U
CIIPaBOYHHKH, IOBOJIUTH
peIIeHNE 3aa91 JI0
IPUEMIIEMOTO (YUCIIOBOTO)
pe3yibTaTa | OICHUBATh €T0
JIOCTOBEPHOCTH

Baaners: cocobeH
OIICHUBATH U aHATU3UPOBATH
MTOJTYYCHHBINA PE3YIbTAT

OIIK-2.4

Ucnons3yer 3HanusA
MaTeMaTH4eCKOT0
MOJEINPOBAHUS MIPH
pelIeHny 3a/1a4 B
npodeccuoHaNbHON

JACATCIIBHOCTH.

3HATh: METOOBI
MaTeMaTHYECKOI0
MOJICITUPOBAHUS,
TEOPETUIECKOTO,
MIPUMEHSEMBIC TS peIISHUS
npodecCHOHATBHBIX 3a7a4
YMmeTh: BbIOUpaTh U
HCIIOJIb30BaTh HEOOXOUMBIC




METOBl MATEMATHYECKOTO
MOJICTTUPOBAHUS, & TAKKE
TaOJUIIBI ¥ CIIPABOYHUKH,
JIOBOJIUTH PEIICHHE 3a/1a4U J10
MIPUEMIIEMOTO (YHUCIIOBOTO)
pe3yiibTaTa U OLICHUBATL €TO

JOCTOBECPHOCTH

Baaners: ciocobex
OLICHMBATh U aHAJIIN3UPOBATh
MIOJIYYECHHBIN PE3YIbTAT

3. O0bEM TUCHUIJIMHBI M BUIbI Y4e0OHOH padoThl
Ounas popma o0ydeHHS 3aounas popma
o0yueHus
00BEM YacoB| BCETO YacoB
Bunsr pabot BCETO e B
3au.em./ 3 ot
4acoB § §
[\ N
OO11ast TPYA0EMKOCTD JTUCITUTLTHHBI 5/180 5/180 5/180
AynuTopHasi pabora: 82 82 16
Jlexmun 32 32 4
[TpakTryeckue 3aHATH - - -
JlabopatopHbie pabOTHI 50 50 12
Jpyrue Buabl ayAUTOPHBIX 3aHATUN - - -
[IpeapKk3amMeHaMOHHBIE KOHCYJIbTAIIUN - - -
CamocTosTenpHas paboTa 00y4Jaronuxcs, 9ac 98 98 164
Bun npomexyTouHOM aTTecTaluu (3a4érT, JK3aMeH JK3aMeH JK3aMEH
DK3aMEH)
4. Conep:xxaHue TUCUUILINHBI
4.1. Paznesibl AMCUMIIIMHBI M BUIbI 3aHATHI (TEeMATHYECKUIl TJIaH).
ggn Pasaen nuCIUILIMHEI JI 113 JIP CPC
ouHasi popMa 00ydeHUS
Monayns 1. «Mexanuka» 8 - 14 26
Monyis 2. «Monekynsipaast pu3uka U TSPMOJTHHAMHUKA. 8 i 12 o4
MexaHuKa )XHIKOCTEH B Ta30B)
Monynpe 3. OnexrpoctaThka. [IOCTOSHHBIN 31EKTPUYECKUN] ) 12 o4
TOK. DIIEKTPUIECTBO U MarHETH3M» 8
Moynb 4. «Onrrka. ATOMHaS | sijiepHast (QH3HKa 8 - 12 24
3aouyHas popma oOydeHus
Monyns 1. «Mexanuka» 1 - 3 42
Monyns 2. «Monekynsipaast pu3uka U TSPMOJTHHAMHUKA. 1 ) 3 40
MexaHuKa KUIKOCTEH U ra30B»
Moaynb 3. DnekrpoctaTuka. [IoCTOSHHBIN 3JIEKTpUUECKU 1 i 3 42
TOK. DJICKTPHUUECTBO U MAarHETU3M»
Monynb 4. «Onrrka. ATOMHas ¥ sijiepHast (QH3HKa) 1 - 3 40




4.2. Conep:xxanue pa3ies0B y4eOHOM M CHUIITTHHBI

Mopyas 1. «Mexanuka»

Tema 1. Mexanudeckoe IBUKEHHE MATEPUAJIbHOM TOYKH U TBEPAOro TeJia.

Cucrema otcuéra. IIpocTtpaHcTBO, Bpems JABM)KEHHE. MarepuanbHas TOYKa.
AbcomoTHO TBEpoE Teno. [lapameTpsl ABMKEeHUS (paaryc-BeKTOp, IEPEMEIICHUE, CKOPOCTh,
yckopenue). Ilpunnun otHocutensHocTH ['ammiies. CBolcTBa MPOCTPAHCTBA U BPEMEHU B
WHEpIHMAIbHBIX cHCcTeMax. [IpsiMonuHElHO€ M KpHUBOJMHEHHOE ABWXKEHHE. Tpaekropus.
KunemaTtuka moctynaTesbHOTO JIBHKEHHUS.

Tema 2. /luHamMHMKa NOCTYNATEJIbLHOr0 JABHMKEHHUS MATEPHAJIbLHOH TOYKH H
TBEPAOro Tesa. 3aKOH COXPAHEHHUSI MMITYJIbCA.

Junamuka noctynarteiabHOoro nuxeHus. Cuna, Macca. 3akoHbl HproTOHA. 3akoH
COXpaHEHUsS HMMIYJIbCa U €ro CBs3b C OJIHOPOJHOCTBHIO MpocTpaHcTBa. Heympyruii ynap.
DOyHIaMEHTaIbHbIE B3aUMOJICHCTBUS U CUIIbI. PEaKTUBHOE JIBMKEHUE.

Tema 3. Cuiibl B MEXaHHKE.

KoncepBatuBHbie cucTembl. CHila TSKECTU. 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHUE
cBobOoaHOTO MaieHus. Pabora cuitbl TskecTH. KocMudeckue CKOpOCTH.

Cuna ympyroctu. Cuna tpeHusa. Buabel TpeHus. 3aBUCHMOCTb CHJIBI TPEHUS OT
CKOPOCTH JIBWXKEHHS W Jpyrux (aktopoB. HewHeprmanbHble cucTeMbl orcdera. CHITbI
UHEpLUU TpH KPUBOJMHEHHOM JBMKEHHH. LleHTpoOeKHble CHIIBI HMHEPIUH U  CHIIBI
Kopuonuca Bo Bpamarommxcst CMCTEMax OTCUYETa M UX MPOSIBJICHUE Ha 3eMIIe.

Tema 4. PaGora u 3Heprusi. 3aK0OH COXpaHEHUS IHEPrUu.

DHeprus Kak yHUBEpCAJIbHAs Mepa Pa3IMYHbIX (OPM JIBIDKEHUS W B3aUMOICHCTBHS
maTepud. PaboThl cuiibl U €€ BhIpaKEHHE 4Yepe3 KpUBOJIMHEHHBIH MHTerpan. Kunernyeckas
SHEPTHsl MEXaHUYECKON CUCTEMBI U €€ CBSI3b C paboToil CuJl, IPUIOKEHHBIX K cucteme. [lome
Kak ¢opMa MaTepuu, OCYILECTBISIONIas CHJIOBOE B3aWMOJCWUCTBHE MEXAYy YacTUIAMU
BemiecTBa. [loTeHManpHas SHEPTUU MaTEPUAIILHONW TOYKH BO BHEITHEM CHJIOBOM TIOJIC U €€
CBS3b C CWJIOW, JCHCTBYIOIIEH Ha MaTepuaabHyl0 TOUKY. [loTeHIManbHass SHEPTUsi CUCTEMBI.
VYopyruit  ygap. OHeprus ynpyro 1ne(@opMHUpPOBaAaHHOTO Tela U TPaBUTAIMOHHOTO
B3aUMOJICHCTBUSL TeJ. 3aKOH COXPAaHEHUS MEXaHUYECKOW DSHEPrMM MU €ro CBsi3b C
OJIHOPOJIHOCTHIO BPEMEHH. 3aKOH COXpaHEHUS W MPEBPAIEHUsS SHEPTHH KaK IPOSBIICHHE
HEYHUUYTOKUMOCTH MaTepuu U ee ABWKeHud. [Ipumepsl npuMeHEHUs! 3aKOHOB COXPAaHEHHUS
HMMITYJIbCa ¥l SHEPTUH.

Tema 5. /luHaMUKa BpPalIATEJIbHOI0 ABMKEHHsl. 3AKOH COXPaHEHHS MOMEHTA
HMITYJIbCA.

MOMEHT CUJIbl U MOMEHT MMITYJIbCa MEXAHUYECKON CUCTEMbl OTHOCUTEIBHO TOUYKH
(momoca) W OTHOCUTENBHO HEMOABMKHOW OCH. MOMEHT WHEpPIHMH TBEpPAOTO Teja
OTHOCUTEJILHO OCH. YpaBHEHHME JUHAMUKH BpalIaTEJIbHOTO JBUKEHHUS TBEPAOro Teja
OTHOCHUTEIIFHO HEMOJABI)KHOW oOcu. KuHeThueckass 3HEprus Bpalalomerocss Tena. 3aKOoH
COXpaHEHHUs MOMEHTA UMITYJIbCa U €T0 CBSA3b C U30TPOIHOCTHIO MPOCTPAHCTBA.

Tema 6. T'apMonuyeckune KojedaHus.

Mastauku. JuddepeHunanbuple M KUHEMAaTHUECKUE YPaBHEHUS — KOJIEOaHH.
[Tapamerpsr kosiebanmii. CBoOOnmHBIE KoJeOaHus. CKOpPOCTb, YCKOPEHHWE W DJHEPrus
konebarenpHOrOo  nBMkeHHs.  CilokeHwe — KoneOaHwid.  3aTyxXawiiue  KoJeOaHwus.
HMubdepennmaibHoe W KHUHEMAaTHYECKOe ypaBHEHUs KoseOanuil. [lapameTpsl Kosie0aHUU.
Hexpement 3atyxanus. Kosddumment 3aryxanus. Bpems penakcamuu. AnepuoaudecKue
koJjieOanus. BeiHyxneHnnble konebanus. [lapaMeTpsl BBIHYKICHHBIX KosneOanuii. Pe3oHaHc.
ABTOKONIEOAHMS.

Tema 7. BosiHOBBIE IPOLIECCHI.

Bonnbl, Mexann3M ux obpazoBaHus. [IpogoibpHbIe U MONEpeyHbIe BOIHBIL. Y paBHEHUE
Oerymieii BOJIHBL. J[MHA BOJMHBI M BOJHOBOE 4YHCHO. [IpuHIUO CynepHno3uIMU BOJH.
Korepentusie Bonbl. MHTEepdepenius BoH. CTOSYHME BOJHBL. YPaBHEHUE CTOSYCH BOJIHEIL.



Tema 8. OCHOBBI aKyCTHKH.
AKycTHYeCKHEe BOJIHBI, HMX Xapaktepuctuku. Oddexr [ommepa. 3Byk u ero
xapakTepucTuku. MH}pa3Byk u yIbTpa3ByK B IPHUPO/IE.

Monyas 2. «KMexaHuka xKUAKOCTeH U razoB. MoJsiekyJsipuasi puznka u
TEPMOAUHAMM KA

Tema 9. 'mapoaunamuka. 3aKOHbI MEXaAHMKH KUIKOCTEH U ra3oB.

Xapakrepuctuku skuakoctend. IloBepxHocTHoe HatskeHue. CmaunmBanHue. KpaeBoit
yroi. Menucku. Kanmisipueiid 2QQexT.

Tema 10. MosiekynsipHasi pusuka.

[Mpenmet monekynsapHoi Gu3uku. OCHOBHOE YPaBHEHHE MOJICKYISPHO-KUHETUICCKOM
TEOPUM WJCATbHBIX Ta30B. MOJEKYIIpHO-KMHETUYECKAass MHTEpIpEeTauus TEeMIEPaTypBhl.
Cpenssisi KUHETHYECKasi SHEPTHs MOJIEKYJIbl. 3aKOH paBHOMEPHOI'O paclpeesieHus] SHEPruil
M0 CTeneHsM cBOOOJbI. 3aKOH MakcBeiia O pachpe/leIeHMH MOJIEKYN ra3a 1Mo CKOpPOCTSIM.
OmnpiT ITepna. bapomerpuyeckast ¢opmyna. Pacnpenenenne bonbumana. Cpemgnee 4mcio
CTOJIKHOBEHH U CpeHssl UTMHA CBOOOIHOTO Mpodeia MOJIeKyIL.

Tema 11. Biaa:kHoCTh BO31yXA.

Bnaxnocts Boznyxa. Touka pocbkl. MeToasl HM3MEpPEHHUs BIIAXKHOCTH BO31yXa.
BnusiHue BnaxHOCTH Ha OMOJIOTMYECKUE U MEXAHUYECKUE OOBEKTHI.

Tema 12. SIBjieHust mepeHoca.

I'panuent ¢usnueckoii Benmmumubl. uddysus, 3akon Puxa. BHyrpennee tpenwue,
3akoH Hprorona. TermmonpoBogHocTh. 3akoH Dypbe. OOIMas XapaKTepUCTHUKA SBIICHHHA
nepeHoca.

Tema 13. TepmoauHaMuKa paBHOBECHBIX COCTOSIHHUIA.

PaGora rasa mo u3MeHeHHI0O 00BEMa. BHYTpeHHss 3HEpPrusi TepMOJMHAMUYECKON
cucteMsl. [lepBblii 3aKOH TEPMOJIMHAMUKH, €r0 PUMEHEHHE K nu3ompoleccam. TermioéMKocTb
uneansHoro raza C, u C,. Pabota rasa B pasHbIX u3omnporeccax. AnnadaTuuecKui mporecc.
VYpaBuenue Ilyacconma. HampasneHHOCT, mpoueccoB B mpupoae. Bropoil 3akoH
TEPMOJMHAMUKHU.

Tema 14. TepmoauHamMuKa HeOOPATHUMBIX MPOLECCOB.

OOpatumenii u HeoOpatuMmbrid mponeccl. [{ukn Kapno. KITJI mmxma Kapwo.
Oduznyeckas MpUUMHA HEOOPATUMOCTH MPOLIECCOB MPHUPOIBI. DHTpOMUs U €€ (PU3NYecKuit
cMmbici. [IpuHIMNI Bo3pacTaHusl SHTPOIHH.

Monyas 3. «daekrpocTaTtuka. [IoCTOSHHBIN JIEKTPUYECKU I TOK.
JIEKTPUYECTBO M MATHETH3M))

Tema 15. DuexkTpocTaTuka.

3akoH Kynona. Onekrpuueckoe mnosne. Hampspk€HHOCTH 3IEKTPUUECKOTO  IOJIS.
Hanpspxkénnocts nosist ToueuHoro 3apana. [Ipunuun cynepno3unuu saektp. nojei. Teopema
Octporpaackoro-I'aycca. PaGora B amekrp. moine. [loTeHuman, pa3HOCTh MOTEHIMAJIOB.
Hupkynsauus BeKTOpa HANPsHKEHHOCTH A1EeKTp. Mojst. CBOOOAHbBIE U CBS3HBIE 3apsabl. THIIbI
JUDJIEKTPUKOB. DJIEKTPUYECKUI JIUIIOJb, €r0 IMOBEIAEHHE B AJIEKTPUUYECKOM Iosie. BekTop
nojsipuzanuu. Hanpsok€HHOCTH AJEKTp. Mmojig B OMdJeKTpuke. IIbe3oasiekTpuyeckuil u
AJIEKTPO-CTPUKIMOHHBIN 3¢ dexThl. Pacnipenenenue 3apsaoB B npoBoaHuke. [ToBepxHocTHas
IUIOTHOCTh 3apsija. DJIEKTPOEMKOCTh. KOHIEHCATOpPBI, CUCTEMbI KOHJECHCATOPOB. DHEPrus
CHCTEMBI 3JICKTP. 3aps/10B, 3apsHKEHHOTO MIPOBOIHUKA. DHEPrusl KOHAeHcaTopa, e€ 00bEMHas
IJIOTHOCTb.

Tema 16. IlocTOSIHHBI TOK.

DJIEKTPUYECKUH TOK W €ro xapaktepuctuku. Cuia W IUIOTHOCTh Toka. [lamenue
HaIpPsDKEHUS U AJIEKTPOABIKYIIAs cuila. 3akoH OMa. DIeKTpOIPOBOAHOCTD, 3JIEKTPUUECKOE
conpotusieHue. 3akoH [[xoymsa-Jlenna. 3akon Oma u J[xoynsa-Jlenna B nuddepeHmaibHON



¢opme. Hocurenu osnekrpuueckoro 3apsiaa. JIBwkeHue HocuTened mOJ JeHCTBHEM
anekTpudeckoro mnonsd. [loaBwkHocTh Hocurteneil. 3akoH Owma u JDxoyns-JleHma kak
CJIEJICTBUE KJIACCUUECKOM TEOPUHU IEKTPOIIPOBOJIUMOCTH.

Tema 17. Marseru3m. MaraHuTHoe 1oJjie H ero XapakTepuCcTHKH.

MarepuanbHOCTh MarHUTHOrO IOJIA. J[€WCTBME MAarHUTHOTO IIOJIS HA IIPOBOJHUK C
TOKOM. 3akoH Ammnepa. MarHutHas MHAYKIUS. MarHuTHblE CWJIOBBIE JIMHWH. 3aKOH buo-
Capapa-Jlamiaca u ero npUMeHEHHUe JUIsl pacuéTa MarHUTHBIX IOJIEH NPSIMOJMHEHHOrOo U
KOJIBLIEBOTO TOKOB. Hampssk€HHOCTP MarHUTHOTO 1OJIA. JIBM)KEHHE 3apsOKCHHBIX YacTHI] B
MarHutHoM noJie. Cuna Jlopenna.

Tema 18. DuekTpomaruuTHast HHAYKIUsSA. CaMOMHAYKIMA.

CamouHayKuus U B3aUMOMHAYKLMS. OCHOBHOW 3aKOH 3JIE€KTPOMAarHUTHOM MHIYKIIMH.
3akoHn @apanes, npaBuio JleHna. DIEKTPOHHBIN MEXaHM3M 3JIEKTPOMATHUTHOM WHIYKIWU.
MaruuTHblll 1IOTOK. MHAYKTHBHOCTb. OHEpPrus MAarHUTHOTO MoJs, OOBEMHAs IUIOTHOCTh
SHEPIHUN.

Tema 19. DekTpoMarHuTHbIC KOJIeOAHUS U BOJIHBI.

Konebanus B onmektpuueckoMm KoHType. JuddepeHnmaaisHoe W KHHETHYECKOE
ypaBHeHus. [lapamerpbl konebanuii. CBoOomnbie koneOanus. CroxkeHue KoileOaHUM.
3aryxaromue KojebaHus B DJIEKTPOMArHUTHOM  KoHType. [JuddepenunansHoe un
KMHETHYECKoe YypaBHeHHUs koJjiebanuid. [lapameTpbl koneGanuii. JlekpeMeHT 3aTyXaHus.
Kospduuuent 3aryxanusa. Anepuonuyeckue KkojeOaHUs. BblHyXIeHHbIe KosieOaHUs.
Pe3onanc. ABTOKOIICOAHUS. OTKpBITBIA ~ DJIEKTPUUYECKUI KOHTYD. Bubparop.
DJeKTpOMarHUTHbIe KojieOaHusl, ux Xxapakrepuctuka. [lokasatens npenomienus. [IpuHuun
I'torirenca. IlIkaia 37€KTPOMArHUTHBIX BOJIH.

Tema 20. OcHoBbI dJ1eKTpoHUKH. [lorynIpoBOAHUKOBBIE IPUOOPDI.

Buner snemenTtapHbix smuccuii. Pabora BbIxona snekTpoHa. TepmosnexkTpudeckas
SMHCCHS U €€ 3aKOHBI. DJIEKTpUUECKU pa3psn B razax. [InHu-3¢dext. DnekTpoBakyyMHbIe
npubopsl. KoHTakTHBIE siBieHUs. TepMosnekTpoaBumxkymas cuia U dpdekr [lenpree. P-n
nepexon. IloaynpoBogHukoBsIi A0 U TpuoA. OCHOBBI MUKPOJIEKTPOHHKH.

Monyas 4. «OnTuka. AToMHas U siiepHas QU3NKa»

Tema 21. Ontuxka. BoJiHOBbIe onTHYecKHe SIBJIeHHA. 3aKOHbI T'eOMeTPUYeCKOi
ONTHKH.

3aKkOHbl OTpa)K€HUsT M THpesiomieHusi cBeTta. llomHOe BHYTpeHHEE OTpaKEHHE.
OObsicHEHHE 3aKOHOB T'€OMETPHUYECKOM ONTUKM C T[OMOIIbI0 mpuHiuna [roifrexca.
Wntepdepentuss BoaH. HWHTepdepenuus cBera, e€ OCOOCGHHOCTH. MeToJ MNOJydeHHUs
KOT'€pEHTHBIX UCTOUYHUKOB cBeTa. [IpuMeHeHue siBineHus uureppepenuuu csera. Judpakuus
BOJIH, €€ oOBsicHeHHe ¢ momoulbio npuHuuna [toirenca. [lpunmun [toiirenca-®penens.
JudpaknuonHas pemeérka, e€ mnpuMeHeHue. B3aumonelcTBue cBeTa C  BEIIECTBOM.
[lonspuzanus ceera. [IBoitHoe nydenpenomiueHue. 3akoH Mamtoca. [lomsipuzanus npu
OTPaXEHWN W IPEJIOMIICHHH CBETA HAa TPaHMIE JBYX AMAJIEKTpUKoB. IIpmsma Huxoss.
SIBneHue BpaleHus II0CKOCTU Kojiebanuii. Jlucnepcust ceera. HopmanbHas U aHOpMasbHas
nuctiepcusi.  Jlucnepcuonnbiii  aHanu3. Ilornomenue cBeta. 3akoH byrepa-JlambGepra.
KoaddunmenT nornomeHus.

Tema 22. KopmyckyJsipHble CBOICTBa 3J1eKTPOMArHMTHBIX BoOJH. KBanToBas
ONTHKA.

Oco0eHHOCTH TEIUIOBOTO M3Iy4eHHs. Mojenb abCoMOTHO YEPHOrO Tejia. 3aKoH
Kupxroga. Pacnpenenenue sHepruu B ciekTpe abcoioTHO ué€pHoro Tena. 3akonsl Credana-
boneumana w Buna. T'mnmore3a Ilnanka. Onruueckas NHPOMETpHsS. 3aKOH BHEIIHETO
dbotorddexra. YpaBHenue DitHmTeliHA A5 BHENTHEro Gorodddexra. OObICHEHNE 3aKOHOB
(dhoTodrddexTa ¢ MOMOIIBIO KBAHTOBBIX IpeacTaBieHui o cBete. [Ipumenenne pororddexra.
Onwiter JleOenesa. JlaBnenue cBera. KBaHTOBOe OOBsICHEHHE NaBlieHUs cBeTa. KBaHTOBOE
oOBsicHeHue JlaBieHus cBeTa. KopmycKynspHO-BOJTHOBOM Iyallu3M.

Tema 23. Pusuka aToMOB, MOJICKY.1 H TBEPAOI0 TeJia.



JIuneliuaTeie CHEKTPHI Kak KIIOY K CTPOEHUIO aToMa. 3aKOHOMEPHOCTU B CHEKTpE
atomapHoro Bojaopona. Ilnanerapras wmopens aroma. Iloctymarel bopa. Pammycer
CTAIIMOHAPHBIX OPOUT. DHEPreTUYECKU CIEeKTp aToMa Bojaopoza. [lpupona cnekTpambHBIX
JAUHUA. MHOTORJIEKTpOHHBIE aTOMbI. [ TaBHOE, OpOUTAIbHOE U MarHUTHOE KBAaHTOBBIE YHCIIA.
Cnun snektpoHa. CnuHoBoe kBaHTOBoe uucio. [lpunmun Ilaynu wu pacnpenenenue
3JIEKTPOHOB IO CTAIMOHAPHBIM COCTOSIHUSIM. CHeKkTpsl aToMOB M Mosiekyl. Crpykrypa
TBEPABIX Ten. Cuna cBsi3u yacTHll B TBEPABIX Tenax. Kpucramnmueckue pemérku. JledexTs
CTPYKTYphl. Mexanudeckue cBorictBa TBEpAbIX Ten. [edopmarus. 3akon ['yka. Pacuér
Moayis ynpyroctd. TeopeTudeckas W peanbHass MPOYHOCTh TBEPABIX Tel. TeraoBbie
CBOMCTBA TBEPJBIX TEN: TEINIOEMKOCTb, TEIJIOBOE PACHIMPEHHE, TEIIIONPOBOAHOCTD.

Tema 24. Sinepnas puzuka.

Pazmepsl u coctaB sgep. Hyknonsl. 3apsimoBoe M MaccoBoe uucia. KM3oromsl.
BaumopeiictBue HyKIOHOB. JHeprus cBs3u. Jledhekr macchl. AKTHBHOCTH, IMOCTOSIHHAS
pacnmaza, mepuon Tmoiypacnaaa. Aunbda-u3nydeHue, €ro Mpupoja MU XapaKTePUCTHUKH.
B3aumMopeiicTBue ¢ BemiecTBOM. 3aliuTa OT JEUCTBUS M3NyudeHus. bera-uznydenue, ero
npupoaa u xapakrepuctuku. [IpaBuino cmemenus. BzauMoaelcTBue ¢ BEMIECTBOM. 3alluTa
OT JCUCTBUSA WU3NydeHUs. [aMma-u3iaydeHue, €ero TMpuUpojJa ¢  XapaKTEPUCTHUKHU.
B3anMopeiicTBrue ¢ BelecTBOM. 3allldTa OT JeUCTBUS H3inydeHus. HeliTpoHHOE u3iydeHue,
ero mpHUpoJa U XapaKTepUCTUKU. B3aumojeicTBHe C BEHIECTBOM. 3aluTa OT JEHCTBUA
n3nydeHus. VckyccTBeHHass paauoakTHUBHOCTh. Jlenenune TOKENbIX siaep, KodhduuueHT
pa3sMHOXeHHs HeUTpoHOB. LlenHas peakuus. Kpurtnueckas macca. Pacu€T BeIMUMHbBI SHEPTUU
neneHuss  sapa. M3orombl, WX HUCHONb30BaHME. Peakuum TEpMOAIEPHOTO CHHTE3a.
DJIeMEHTAPHBIE YaCTHUIIBI.



4.3. IlepeyeHb TeM JieKIM i

No

n/m

Tema nexkuun

O0BéM, u

dbopma oOyueHus

O4YHasn

3a04YHasd

Monyasb 1. «MexaHuKa

8

1

1.

Tema 1. Mexannyeckoe ABMKEHUE MATEPUAIBHOM TOYKH U TBEPIOTO
rena.

0,5

Tema 2. JluHaMuKa MOCTYNATENBHOTO IBM)KEHUSI MaTEPHAIBHON TOUKH
U TBEPJOTrO Teja. 3aKOH COXPaHEHUs! UMITYJIbCA.

Tema 3. CHiiel B MEXaHUKE

0,5

Tema 4. PaGoTa 1 sHeprusi. 3aKOH COXpaHEHHs SHEPTHUH.

Tema 5. JluHaMuka BpaliaTeabHOIo ABMKEHUS. 3aKOH COXPaHEHUS
MOMEHTa UMILYJIbCA.

Tema 6. 'apmoHHnUeckue KoneOaHus

No| o [awl N

Tema 7. BosiHOBBIE POLIECCHI

8.

Tema 8. OCHOBBI aKyCTHKH

Monayab 2. «MexaHHKa KUAKOCTel U ra3oB. MoJiekyJasipHasi pu3uka u
TEePMOIMHAMMKA»

9.

Tema 9. 'mapoaunamuka. 3aKOHBI MEXAHUKH SKMIKOCTEH U ra30B.

10.

Tema 10. MonexymnsipHast puzuka.

11.

Tema 11. BnaxxnocTs Bo3ayxa.

12.

Tema 12. SIBnenus nepeHoca.

13.

Tewma 13. TepmoamHaMuKa paBHOBECHBIX COCTOSIHUM.

14.

Tema 14. TepmoanHaMuka HEOOPATUMBIX MTPOIIECCOB

Moayas 3. «Quaekrpoctatuka. I[loCTOAHHBIA JJIeKTPUYECKHIT TOK.

DiIek

TPUIECCTBO U MAarHETU3IM»

15.

Tema 15. DnexrpocraTuka.

16.

Tema 16. IlocTOSHHBIN TOK.

17.

Tema 17. MaraetnsMm. MarouTHoe 1osie ¥ €ro XapaKTepUCTUKH.

18.

Tewma 18. DnexrpomarnuTtHas nHAYKIMs. CaMOUHIYKIMSL.

19.

Tema 19. DnexTpoMarHuTHbIE KOJIEOAHUS M BOJIHBL.

20.

Tema 20. OcHOBBI 51eKTPOHUKH. [10J1yIIPOBOAHUKOBBIE TPHUOOPBHI.

Monyab 4. «OnTuka. AToMHas U sijiepHast Gu3nka»

21.

Tema 21. Onrruka. BoirHOBBEIE ONITHYECKUE ABICHUSA. 3aKOHBI
reOMETPUYECKON ONTUKH.

N (O FPRIRPININ 0 (PR R(PINN] o (PR PP -

0,5

22.

Tema 22. KopnyckyJisipHble CBOMCTBA 3JIEKTPOMATrHUTHBIX BOJIH.
KBanTOBasg OnTHKA.

23.

Tema 23. ®usnka aTOMOB, MOJIEKYJ U TBEPIOTO TeJa.

0,5

24,

Tewma 24. SnepHast pusuka.

HToro

32

4. IlepevyeHb TeM NPAKTHYECKUX 3aHATHH (CEMHHAPOB)
He npenycMoTpeHsbL.




4.5. IlepeyeHb TeM J1a00OPaTOPHBIX PadoT.

No ) O0BéM, u
i Tema nabopaTopHOit pabOTHI dbopma oOyueHus
OYyHasi | 3a04yHas
Mopyas 1. «Mexannka» 14 3
1 OcHoBbI Teopuu norpenrHocteid. O6padoTka pe3ysIbTaTOB NPSIMBIX U 4 05
" | HempsSIMBbIX U3MEPEHUIA. ’
5 OmnpeneneHne yckopeHus: CBOOOIHOTO Ma/IeHus ¢ TOMOIIBIO 5 05
" | (u3HUYeCcKOro MasiTHUKA. ’
3 OmnpeneneHre MOMEHTa HHEPLIUH TeJa C TIOMOIIBIO MasITHUKA 5 05
" | OGepbexka. '
4 OmnpeneneHre MOMEHTA HHEPLMH BPAIIAIOLIETOCS Tea C TOMOIIBIO 5 05
" | KpYTHIIBHBIX KOJI€OaHUIA. ’
5 OmnpeneneHre IUIOTHOCTH TeJl HETPABHILHON (POPMBI 5 0.5
T'HJIPOCTATUYECKUM METOOM.
6 N3yuenne MexaHWIEeCKHUX KoJIeOaHUil Ha MOJIENU IPYKHHHOTO 5 05
" | MasTHHUKAa. '
Monayasb 2. «MexaHMKa JKUAKOCTel U ra3oB. MoJiekyjasipHast 12 3
(pu3UKa M TEPMOTUHAMHUKA)
7 Omnpenenenne ckOpocTu KodhuireHTa BHyTpEHHETO TPEHUS 5 1
" | XKMIKOCTH Ha ocHOBe Metosa Crokca.
8 Omnpenenenue ko3 PuineHTa BI3KOCTH KUIKOCTH BUCKO3UMETPOM 2 05
" | OctBanpaa. '
9 Onpenenenne kodpduMeHTa MOBEPXHOCTHOTO HATSHKEHUS 5 05
" | XKHMJIKOCTH METOJOM OTCUETa KareJb. '
10. OmnpeneneHre 3aBUCUMOCTH BBICOTHI TIOABEMBI KUIKOCTH B 1 05
KaluuIgpe OT HOBEPXHOCTHOTO HATSKEHHUSI.
11 OmnpeneneHne BIaXXHOCTH BO3AyXa C TOMOIIIbIO TUTPOMETPA 5 05
JlamOpexTa un ncuxpomerpa ABrycra. '
Mopnyasb 3. «aexkrpocraTuka. [1ocTOIHHBIH 3JIeKTpUYeCKHit 12 3
TOK. J)JIeKTPUYE€CTBO U MATHETH3M.
12. | DnekrpousMepurTenbHble NPUOOPHI U MTPABUIIA UX UCIIOIb30BAHMUS. 2 0,5
13. | V3MepeHue aIeKTPOABIKYIIECH CHITBI HCTOYHUKA ITUTAHMS 2 0,5
14, Onpe/:[enerIe COTIPOTUBIIEHUS MPOBOJIHUKA C TOMOIIIbIO 0.5
MOCTHUKOBOH CXEMBI.
15, OmnpeneneHre eMKOCTH KOHJICHCATOPa METOJIOM BOJIBTMETPA U 1 05
amrepMerpa.
16. | OnpeneneHne WHIYKTUBHOCTH KATYIIIKH. 2 0,5
17. | OnpeneneHue HANPsHKEHHOCTH MarHUTHOT'O TOJIST 3€MJIH. 1 -
18. | UccnenoBanue MarHUTHBIX CBOMCTB BEIECTB. 2 0,5
Monyab 4. «OnTuka. ATOMHas U siiepHast PU3HKay 12 3
19, OmnpeneneHue noxasaress MPeJTOMIICHNs CTEKJISHHON TIACTHHBI ¢ 3 1
TIOMOTIIBI0 MHKPOCKOTIA.
20. OmnpeneneHre mokasaresst MPETOMIICHUS M KOHIICHTPAILIMHU caxapa B 3 1
pacTBOpe C MOMOIIBIO pepaKkToMeTpa.
21. | Ompenenenue IIMHBI CBETOBOM BOJIHBI C TOMOIIBIO Kosell HpioToHa. 3 0,5
29, OmnpenesneHue JUIMHBI CBETOBOM BOJIHBI C MOMOIIBIO0 TUGPAKITUOHHOMN 3 05
pEIIeTKH.
Htoro 50 12




4.6. Buabl caMOCTOATEJbHOH PpadOTBI CTYJICHTOB M IepevYeHb Y4eOHO-
METOMYECKOro odecnedyeHns A1l CAMOCTOATEIbHOM padoThl 00y4al0IUXCS

4.6.1. TloAroTroBKa K ayIUTOPHLIM 3aHATHAM

[MoaroroBka oO0y4aromuMXcss K ayJUTOPHBIM 3aHATUAM COCTOMT M3 MOJTOTOBKU K
JEKIHUSIM M TIOATOTOBKH K JIAOOPATOPHBIM 3aHATHUSM U MPOBOJIUTCS B Yachl CAMOCTOSITEIIbHON
paboThI.

[TogroroBka Kk JeKUMM BKIOYaeT B ce0s NpopaOOTKy M YCBOEHHE MaTepHaia
NPEIbIIYIINX JIEKIUH, a TaKKe CaMOCTOATENbHOE H3Y4Y€HHE TeX BOIPOCOB, KOTOpHIE
BBIHOCSTCS Ha CaMOCTOSTENIbHOE H3ydeHHe. JTa paboTa JOJKHA BECTHCh C KOHCIEKTOM
JEeKIMHA U y4eOHUKOM, B pe3y/IbTaTe KOHCHEKT JICKIUI JTOMKEH YTOUHSATHCS U YIIIyOJIATHCS.
Bo3Hukatomue BOIpOChl HEOOXOIMMO 3alMChiBaTh, YTOOBI 3alaTh HX JIEKTOpy. Takas
peryisipHas paboTa IMOMOXET CTYACHTY aKTUBHO OCBaWBaTh HOBBI MaTepHall Ha JIEKIUAX.

[TogroroBka k 1a0OpaTOPHBIM 3aHATHAM BKIIOYAaeT B ceOs MOJrOTOBKY OTYeTa IO
BBITIOJIHEHHON  J1abopaTopHOl paboTe M TMOATOTOBKA K  BBIMOJHEHHUIO — CIIEAYIOMIeH
nabopaTtopHoii paboThl. OTYeTHl MO J1AOOpaTOPHBIM pPaboTaM MOKHBI O(DOPMIISATECA B
OTIENBHONW TeTpaau MO Ja0OpaTOPHOMY MPAKTUKYMY, MpPH 3TOM ISl KaXI0l pabOThI
Heo0XO0AMMO yKa3aTh €€ Ha3BaHME, 1IeJIb paboThl, 1aTy IMPOBEAECHUS W3MEPEHUH, 3amnucaTh
pe3yabTaThl U3MEPEHUI B TaOJIHIIBI, IPOBECTH COOTBETCTBYIOIIYI0 O0OpaOOTKY pe3yiIbTaToB
IOpsIMBIX M KOCBEHHBIX M3MEpEHMH, 3amMcaTh OTBEThl. B KoOHILE kaxnol nabopaTopHOH
paboThl TPUBOIATCS KOHTPOJBHBIE BOIMPOCH, HAa KOTOpPHIE CTYACHTHI JOJDKHBI JaTh
IIUCbMEHHBIE OTBETHI B CBOed TeTpanu. [[ns momyueHus 3adera mo sabopaTopHoil pabote
CTY/ICHT JIOJIXKCH:

— HayuuTbcsd paboTaTh ¢ npubopamMu M 00OpYJOBAHUEM, HCHOIb3YyEMBbIM B JAHHOMN
nabopaTopHoi padoTe;

— MPOBECTH NMPaBUIILHO U3MEPEHUS U 00pabOTKY pe3ysIbTaTOB ATUX U3MEPEHUIA;

— 0(hOpMUTH OTUET IO JAHHOH paboTe B CBOEH TeTpaau I 1a00paTOPHBIX padoT;

— YSACHHUTb TEOPETUUYECKHI MaTepHal Mo u3ydaemoil B paboTe TemMe B 00beMe OTBETOB
Ha KOHTPOJIbHBIE BOIIPOCHI.

4.6.2. IlepevyeHb TeM KypcoOBBIX padoT (IPOEeKTOB)
KypcoBbie paboThl (POEKThI) HE MPEAYCMOTPEHBI.

4.6.3. TlepedyeHb TeM pedepaToB, pacueTHO-rpaguyeckux pador

Tema pedeparta, pacueTHO-rpaduIecKux padboT u Jp.

1. Mexanuka. MonekymspHas pU3uKa U TEpMOJIMHAMUKA.

DJIEKTPOCTATHUKA U MTOCTOSIHHBINA TOK. DJeKTpoMarneTusM. Ontuka. @u3rka aTOMHOTO
spa.




4.6.4. Tlepeuenb TeM U  Yy4eOHO-MeTOAUYECKOro odecmeyeHuss A
CaMOCTOSITEJILHOI padoThI 00y4aIOIMXCH
O0beMm, u
Ne . Y4eOHO-MeTOINYECKOe
W Tema caMOCTOSITEIbHON PabOThI 0BeCIICUCHILE dbopma oOyueHUs
OYHas [3a04yHast
1. I'pabosckwuit P.1. Kypce
¢uzuku. — CII6: Jlanb, 2002.
Monyasb 1. MexaHuka 2. Tpodumona T.1. Kypce 26 42
¢uzuku. — M.: Beiciias mikona,
2001.
1. | MexaHudyeckoe TBUKEHHUE 4 7
MaTepuaabHON TOUKU U TBepAoro | [1] §4-6; [2] §1-4
Tena.
2. | Jlunamuka mocTymnaTeabHOTO [1] §7-15; [2] §5-10 4 7
JIBUKECHHUSL.
3. | Pabota u sHeprus. 3akoH [1] §16-19; [2] §11-13 4 7
COXPAHCHHUS DHEPTUHU.
4. | JluHaMuKa BpamiaTeIbHOTO [1] §21-23; [2] §16-19 4 7
JIBUKCHHSL.
5. | T'apmonuueckue konedbanus u [1]§27-29,31; [2] §140-141 4 6
BOJTHBI.
6. | Teopus morpemntHocTeH ®duzuka. MeToanyeckne 6 8
U3MepeHUs PU3NIECKUX yKa3aHUs JUIsI IOATOTOBKH K
BEJIMYMH. MeTo/bl U3MEpeHust | J1abopaTOPHOMY MPAKTUKYMY.
(u3. BeNTUYMH U TApaMeTPOB, Mexanuka./ Bonosuk B.H. —
PUOOPHI, MPUMEHSIOIINECS B Jlyranck: U3n-so JIHAY, 2018.
1a60paTOPHOI MpaKTUKE,
OCTpOeHUE TpadrKoB
3aBUCUMOCTH MEXITY
(hu3MYeCKUMHU BEJIMUYMHAMH.
[TonroroBka k 1a6OpaTOpHBIM
3aHITHUSM, HAITUCAHUE OTYCTOB
10 Ka)XKIOM BBIITOJIHEHHOM
nabopatopHoi padore.
Monyab 2. Mexanuka :xuakocteii u | 1. ['padosckuii P.1. Kypc 24 40
ra3zoB. MosiexyJjasipaasi pusuka u ¢uzuku. — CI16: Jlans, 2002.
TePMOAMHAMUKA. 2. Tpodpumosa T.U. Kypc
busuku. — M.: Beicmas mkoa,
2001.
7. | MonekynsipHO-KHHETHIECKas [1] §37-38; [2] §42-43 4 7
TEOpUs UACATBHBIX Ta30B.
8. | SBnenwme mepeHoca. [1] §49-52; [2]§48 4 8
9. | Inavano TepMOIMHAMUKH. [1]1§71-74; [2]§51-52,54 5 8
N3omnporneccsl.
10. | II Hagamo TepMOIUHAMHUKH. [1]§73-75; [2] §58-59 5 8
TemnioBble MaITMHKHY.
11. | HoxroroBka K 1a00paTOPHBIM ®dusuka. Meroauueckue 6 9
3aHIATHUSIM, HAITUCAHHE OTYETOB YKa3aHus JUIsl MIOATOTOBKH K
10 Ka)KJI0W BBIIIOJIHEHHOMN 1abopaTOPHOMY MTPAKTHKYMY.
nabopaTopHoi pabdore. MounekynspHas pu3uka u
tepMmoauHamuka. /Bomosuk B.H.




— Jlyranck: U3n-so JTHAY,
2018.

1. I'pa6osckwuii P.U. Kypce

Monyasb 3. OaekTpocraTtuka. ¢usuku. — CII0: Jlans, 2002.
MocTosinublii AekTpuyeckuii Tok., 2. TpodumoBa T.M. Kypc 24 42
DJIeKTPUYECTBO U MATHETU3M. ¢uzuku. — M.: Boicmias mikona,
2001.
12. | DnexrpocraTHKa. [1, Yacts 2] §2-10; 4 6
[2] §78-84
13. | TlocTostHHBIH TOK. [1, Yacts 2] §11,13, 17-23; 4 7
[2] §96-101
14. | Marnetn3M. MarauTHOE TOJIC. [1, YacTs 2] §24-26; 4 7
[2] §109-112
15. | DnexTpoMarHUTHAsE UHTYKLIUS. [1, Yacts 2] §33-34; 4 7
[2] §122-127
16. | DnexrpomarautHeie konebanus. | [1, Yacts 2] §38, 40; 4 7
[TepeMeHHBIH TOK. [2] §146, 149-152
17. | Tloaroroska K 1a00paTOPHBIM ®uznka. Metoanueckue 4 8
3aHs-TUSM, HAIMCAHUE OTYETOB | YKa3aHUS JAJIsl OJTOTOBKHU K
10 KaXJ101 BBIITOJIHEHHOU 71a00paTOPHOMY MIPAKTUKYMY.
nabopaTopHoii pabore. DJEeKTPUUECTBO U MarHeTU3M. /
Bonosuk B.H., JInuxomanos A.A.
— Jlyranck: M3n-so JIHAY,
2018.
1. I'pabosckuii P.U. Kypc
¢uzuku. — CII6: Jlans, 2002.
Moayas 4. Ontuka. ATOMHas | 24 40
siiepHasi pu3uKa. 2. Tpodpumosa T.U. Kypc
¢usuku. — M.: Beicmas mikona,
2001.
18. | T'eomeTpuyeckas ONTHKA. [1, YacTs 2] §45-47, 4 7
[2] §165-168
19. | BomHoBas onTuka. [1, YacTs 2] §51, 53-54; 4 7
[2] §172, 176, 180
20. | KBaHTOBBIC CBOICTBA CBETA. [1, YacTs 2] §61-62; 4 7
[2] §197-201
21. | ®u3uka aTOMOB U MOJIEKYIL. [1, HacTs 2] §63; 4 7
[2] §208-210
22. | SlnepHble peakuuu [1, YacTs 2] §70-73; 4 6
[2] §257,266,268
23. | TloxroroBka K 1a00paTOPHBIM ®uszuka. Metoguueckue 4 6
3aHITHUSIM, HAITUCAHHE OTYETOB yKa3aHUs JUIsl TOATOTOBKH K
10 Ka)KJI0W BBINIOJIHEHHOMN 1a0b0paTOpHOMY IPAKTHKYMY.
nabopaTopHoi paboTe Onruka. / IBanaukoB B.B.,
JluxomanoB A.A. — Jlyranck:
Hzn-so JIHAY, 2018.
Bcero 98 164

4.6.5. Jlpyrue BHAbI CAMOCTOSATEIbHOI PadoThI CTY1€HTOB

He npenycMoTpeHsL.




4.7. IlepeyeHb TeM M BH/I0B 3aHATHI, IPOBOAUMBIX B HHTCPAKTHBHOH Gopme
Ne dopma Tema 3ansatus WNurepaktuBHblit MeToq | OOBeM, U
n/m 3aHATUS
1. Jlexmsa DJIEKTpOCTaTHKA. NuTtepakTuBHAs JEKIUA 2
2. Jlexmusa PaGora wm oHeprus. 3akoH | UHTepakTHBHAs JCKIUS 2
COXpaHEHUs SHEPTUH.

S. ®oH/ OLICHOYHBIX CPEACTB VI IPOBEICHHUS IPOMEKYTOYHOH ATTEeCTALMHI
[TonHoE onmcanne GoHAA OIIEHOYHBIX CPENICTB TEKYIIEH U MPOMEKYTOTHOM

aTTeCTallun 06yqa}0m1/1xc;1 C MICPCUYHCM KOMHeTeHHHﬁ, OIMCaHHEM MOKazaTelIeh 1 KPpHUTCPUCB

OLICHHNBAaHUA KOMHGTGHHHﬁ, IIKaJI OHCHUBAHUA, TUIIOBBIC KOHTPOJIbHLIC 3aIlaHUs U

METOUYECKHE MaTepHaIbl TPEICTABICHBI B (DOHE OIIEHOYHBIX CPEJICTB MO JaHHOM

JUCLIUIUIMHE B COOTBETCTBYIOIIEM pazaene Y MK.

6. Y4ueOHO-MeTOANUECKOE 00ecIIedeHne JUCIUILIHHDI
6.1. Pexomenayemasi iuTepatypa

6.1.1. OcHoBHas TUTEpPaTypa

No 1/t ABTOp, Ha3BaHME, MECTO U3JIaHUs, U3/1-BO, TOJ U3/IaHUs, Kon-Bo 3k3.
B KOJIMYECTBO CTPAHMIL B OMOJI.
. 1. XaBpyHsk, Bacunuit FaBpI/IHOBI/I‘l.Kpr buzuku [TCKCT].. DrteKTpoHHbIii
. [Yuebnoe mocobue / Bacunuii ['aBpunoBuu XaBpyHsik. - Mocksa:
00O "Hayuno-uznarensckuii nenrp MHOPA-M", 2014. - 400 c. peeype
2. Kann, K b. Kypc o6mieit pusuku [Teker]: YaueOHoe mocobue S EKThOHHbI
2. } Kb Kann. - Mocksa: OOO "KYPC"; Mocksa: OO0 "Hay4no- p
3natensckuil nentp MHOPA-M", 2014. - 360 ¢ peeype

6.1.2. JlonosiHUuTEIbHAA JIUTEPATYpa

No m/mt

ABTOp, Ha3BaHWC, MECTO U3aHUs, N3/1-BO, 'O U3JaHWs, KOJIMYCCTBO CTPAHUI]

1. I'padosckuii, P.U. Kypc ¢usuku: yued. mocodue. / P.1. I'paboBckuii — 8-e u3a.
ctep. - Cno.: UsnarensctBo "Jlawp", 2005. - 608 c.

2. AxynusiH, A. H. UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW WHIYKITUH |
[yueOHO-METOJUIECKOE TOCOOUE TSl MPOBEACHHS TaOOPATOPHO-TIPAKTUYECKUX PadbOT
o gu3uke Ha 6a3e MHTEPaKTUBHOrO JJabOpaTopHOTro nNpakTukyMa "OTKpbITas Gpusuka
1.1"/ A. H. AxynusH ; benl' CXA um. B.S. I'opuna. - Maiickuii : U31-Bo benl CXA

im. B.S1. Topuna, 2014. - 31 c.

6.1.3. [lepuoaguyeckue U3TAHUA
He npemycMoTpeHsbl.

6.1.4. MeToan4yeckue yKazaHus JJIs1 00y4al0NUXCsl 0 OCBOEHUIO U CIIUIIIMHBI

No m/mt

ABTOp, Ha3BaHHUE, MECTO WU3JaHUs, U3/-BO, TOJl U3IAHHS, KOJIMUYECTBO CTPAHUI]

Bosiopuk B.H. ®u3uka. Mexanuka. MeToanueckue ykazaHus s IOJATOTOBKH K
[Taboparopaomy npaktukymy / B.H. Bomosuk. JIyranck: 'OY JIHP JIHAY, 2018. —
102 c.

Bonosuk B.H. ®usuka. MonekynspHas ¢pusznka 1 TepMouHaAMUKa. MeTonuyeckre
yKa3aHHs IS [TOJITOTOBKH K J1abopaTopHOMy npakTukymy / B.H. Bonosuk. Jlyranck:
['OY JIHP JIHAY, 2018.

Bonosuk B.H., JluxomanoB A.A. ®u3uka. DJIEKTPUYECTBO U MArHETU3M.




MeToaudeckue yKa3anus JJIsl OATOTOBKH K JlabopaTopHOMY npakTukymy / B.H.
BosioBuk, A.A. Jluxomanos. Jlyranck: 'OY JIHP JIHAY, 2018.

IBannukoB B.B., Jluxomano A.A. ®uszuka. Ontuka. MeTonuueckue ykazaHus JJIs
[T0/IrOTOBKHM K Ja0opaTopHOMY npakThukymy / B.B. BanHuKOB, A.A. JIuxomaHOB.
Ulyranck: 'OV JIHP JIHAY, 2018.

Cronspenko B.®., IBannukos B.B., Bonosuk B.H. ®u3uka. Yacts | . MeToauueckue
[YKa3aHUs ISl CAMOCTOSTEILHON M MHIUBUIYATLHOW paOOThI C 3aTaHUSIMU JIJIS
KOHTpOJIbHBIX padoT. / B.®. Cronspenko, B.B. Bannukos, B.H. Bonosuk. JIyraunck:
JTHAY, 2007.

Cronsipenko B.®., isannukos B.B., Bonosuk B.H. ®u3uka. Yacts 11 .
MeToauueckue yKa3aHus JJIsl CAMOCTOATEIbHON U HHIMBUYyaTbHOU paboThI C
BalaHusIMU )11 KOHTPOJIBHBIX paboT. / B.®. Ctonsapenko, B.B. iBanuukos, B.H.
Bonosuk. Jlyranck: JIHAY, 2007.

6.2. Ilepeuenb pecypcoB HHGOPMAIHOHHO-TEIEKOMMYHUKAIIMOHHONH CceTH

«uTepuer» (nasee - cerb «MHTEPHET»), HEOOXOAMMBIX IJISI OCBOCHUSI AUCHUIINHbBI

Ne i/mm HaszBanue nnrepHeT-pecypcea, ajipec u pexuM J10CTyna
1 Bukunenus — cBoOo1Has YHIMKIONEANs. [ DnaexkTponHbIi pecype]. URL:
" |https://ru.wikipedia.org/wiki
5 nTepHeT-0nbinoTeka 00pa3oBaTENbHBIX U3/IaHUH, B KOTOPOH COOpaHbI 3J1€KTPOHHBIC
" |yueOHMKH, cipaBOYHBIC M yueOHbIE mocobus — http://e.lanbook.com
3. |YuuBepcurerckas 6ubnmoreka online — http://www.biblioclub.ru
6.3. CpeacrTBa o0ecrnieyeHUs1 OCBOEHMS IM CIUTITHHBI
6.3.1. KomnbroTepHble 00y4aonmue 1 KOHTPOJIHPYIOILIHE POrPAMMbI
HauMeHoBaHe ®OyHKIHS TPOTPAaMMHOTO
No Bua yuebnoro obecrieueHUs
IPOTPaMMHOTO
n/n 3aHIATHS MOJETHPY-
oOecreyeHus KOHTPOJIb oOyuarormas
fo1as
1. Jlexkuuu Adobe Reader, - - +
Open Office,
Moodle
2. JlabopaTopHbie Adobe Reader, + + +
Open Office,
Moodle
3. | Texymmii, moxyneusiii, Adobe Reader, + + -
UTOTOBBII KOHTposib  |Moodle

6.3.2. Ayamno- 1 BHA€0NO0COOUs
He npenycMoTpeHsL.

6.3.3. KommnbioTepHble Mpe3eHTAIMH Y4eOHBIX KYPCOB
He npenycMoTpeHsl.



https://ru.wikipedia.org/wiki
http://e.lanbook.com/
http://www.biblioclub.ru/

7. Onucanue

MAaTepHAJIbHO-TEXHHUYECKOMI

0a3pl, HeoOXOAMMOW  JJs

OCYHIECTBJICHUSA oﬁpasonaTenbﬂoro nmpomecca mo JTMCuuIlJinue

Ne
o/

HaumenoBanue o6opynoBaH-
HBIX y4eOHBIX KAOMHETOB,
00BEKTOB JJIsl IPOBEICHHS

3aHATHH

[lepeueHb OCHOBHOTO 000PYAOBaHUS, TPUOOPOB U
MaTepHUaJIOB

I-313 — aymutopust s
IpoBeleHUs J1ab0paTOPHBIX,
CEMHUHApPCKUX "
MPAKTHYECKUX 3aHATHH,
IPYIIOBBIX u
VH/IMBU1yaJIbHBIX
KOHCYJIbTALlUH,  TEKYILEro
KOHTpPOJIS, ITPOMEKYTOUYHOMN
aTTecTaluH,
CaMOCTOSITEJIbHOM paboThI

[lxad ¢ 3akp. nB. — 3 mwrT., cron aya. — 20 mrT., mkad ad. — 2
mT., cTya ydeH. — 30 wr., cron AByXTymO. — 1 mrT., cTON
OoHOTYMO. — 1 mT., mKkad ans omexa— 1 mwT., 1ocka a/Tex.
nokas. —1 mrT., maboparopHble MPUOOPHI U O00OPYAOBaHUE
(a/rpanc-popmatop, ammepmerp I-86, BoabTMeTp I-87,
BOJIbTMETp, rajgbBaHomerp ['CA, »s1. mur, obopynoBaHue
87J1-01, karymika MHIYKIIMOHHAS, Mara3uH COIPOTHBIICHUS,
MaIlIuHa JIEKTP., OaTapest KOHACHCAT. U Jp.);

I-315 - aymuropus s
HPOBEJICHUS J1A0OPATOPHBIX,
CEMHHAPCKUX u
NPaKTUYCCKUX 3aHATH,
IPYIITOBBIX U
WHIUBH/TyaIbHBIX
KOHCYJIbTAIlMH,  TEKYIIEro
KOHTPOJIS, TPOMEKYTOUHOU
aTTECTAIUH,
CaMOCTOSITEIIHOM PabOTHI

[lxad c 3akp. aB. — 2 wWT., padounii cron «I»-16, ct. mus
Bec. JIO-550 — 1 mir., nuc. ct.JIP-540 — 1 wT., apMaTypHbIi
cT. — 7 wr., cerid —1 mT., mocka a/rex mok. — 1 mrT., CTON
OJHOTYMO. — 2 wT., cton aya. — 1 mr., ctyn yyennd. — 30
IIT., CTeJUIaX — 1 mT., cTyn gad. — 1 mT., cTya /MATKANA — 2
mT., JaboparopHsle Hpubopsl M obopynoBaHue (obop
«Qnexktpo», BoapTMeTp D-505, reHepaTop 3BYKOBOI,
UCTOYHUK IUTAHUS YHUBEPC., MHUKpPOHMHTEp. <«JIMHHUKa»,
MUKPO(OTOMETP. Heperucrp.,  ocerurenb — OU-18,
ocumnorpag 3IexTp., npubop (QU3M3MEpPH., MaATHUK
YHHUBEPC.,  BOJIBTMETP, O0apoMeTp aHepOWA., BECHI
texHuueckue, reneparop 'YK (c), ucrounux WDIIII-2,
JIOKCOMETP (C), MUKPOCKOT H Jp.); YI€OHO-METOIUIECKUE
MaTepHaIbl

I-317 - aymuropus s
IIPOBEJICHUS JTa0OPATOPHBIX,

Croun aya. — 10 mt., cron — 9 mr., mkad st npub. — 3 mrT.,
cTynl ydyeHnwd. — 31 mT.,, ngocka pa/rexmok. — 1 .,

CEMUHapPCKUX U | 00opyaoBaHue s IAOOPAaTOPHBIX PabOT MO MOJIEKYISIPHON
MPAKTHYECKHUX 3aHATUH, | pu3MKe ¥  TepMOAMHAMUKH (7. LIUT, MPOOUPKH,
TPYIIOBBIX U | TEXHUYECKHE BECHI, MUIIETKH, TPYIIA)

VHIMBH1YaJIbHBIX

8. Me:xxaucuuninHapHbie CBSI3H

IMporokoa

coriacoBaHusi pabouell IporpaMMsbl ¢ APYTUMHU AUCHMILTIMHAMUI

JUCUHUIUIMHBL, C KOTOPOU

HanmMmenoBanue

MIPOBOJIMIIOCH
COTJIaCOBaHHE

Kadenpa, ¢ koTopoii
IPOBOAMIIOCH
COTJIaCOBAaHHE

[Tpennoxenus 06 u3-
MCHEHMAX B pabouci
porpamme.
3akioueHne 00 UTOrax
COrJIaCOBaHUS

Iloanuce 3as.
kadenpou




JIuct n3meHeHuit pabouel mporpaMMel

IIpniaoxenne 1

Homep
N3MCHCHUS

Howmep
MPOTOKOJIA
3acenaHus
kadeapsl U 1ata

CTpaHuiisl ¢
U3MEHEHUSIMU

IlepeueHs OTKOPPEK-
TUPOBAHHBIX ITYHKTOB

ITonmmce 3aBe-
IYIOIIETO
kadenpoi




IIpniaoxenne 2

JIuct nepuoauuecKux MpoBepoK paboyei mporpamMmbl

JIOJ>KHOCTHOE JIUII0, MPO-
BOJIMBIIIEE MTPOBEPKY
®.1.0., 10JKHOCTD,

Jara

IToTpebHOCTE B
KOPPEKTUPOBKE

IlepeueHp MyHKTOB, CTP.,
pasaesnoB, TpeOYOIUX
U3MEHEHUHN




Ilpunooicenue k paboueu npozpamme OUCYUNTUHDL
MuHHCTEpPCTBO ceIbCKOro xo3siiicrea Poccuiickoit denepanuu
OEJEPAJIBHOE 'OCYJAPCTBEHHOE OBPA30OBATEJIBHOE
YUYPEXJIEHUEBBICHIEI'O OBPA3OBAHUA

«JIYTAHCKUI T'OCYJAPCTBEHHBIN ATPAPHBIN YHUBEPCUTET
UMEHMH K.E. BOPOILINJIOBA»

®OH/J OUEHOYHbIX CPEACTB
1o JqucuuIuinee (Moayito) dusmka
Hamnpasnenue noarotoBku: 19.03.02 IIpoaykTel MUTaHUS U3 PACTUTEIBHOTO CHIPBS
Hanpasnennocts (mpo¢uins): TexHonorus xsieda, KOHIUTEPCKUX U MaKapOHHBIX M3/EIHH
VYpoBenb npodeccruoHaibHOro 00pa3oBaHus: GakanaBpuar

T'ox Hauana noarorosku: 2023

Jlyranck, 2023



1. MEPEYEHH KOMIIETEHIIU, COOTHECEHHBIX C UHIUKATOPAMU JOCTUXKEHUSI KOMIIETEHIIUI, C YKASAHUEM JTAIIOB
UX ®OPMHUPOBAHUSA B ITPOIECCE OCBOEHUS OBPA30BATEJIBHOM ITPOI'PAMMBI

Kon DopMyIHPOBKA NHpukaropsl Otan [Inanupyemeie pe3ynbTaThl HanmeHnoBanue HanMeHoBaHuE OLIEHOYHOTO
KOHTpO- KOHTPOJIUpYEMOH JOCTH)KEHUS (YpoBeHb) o0y4eHus Moynel 1 (Uin) CpeacTBa
JIUpyeMoit KOMIIETEHIIUU KOMIIETEHIIUU OCBOCHHUSA pa3zenaoB IUCHUIUTHHBI Texymmit | [Ipomexyrounas
KoMIIe- KOMITETEHIIUU KOHTPOJIb aTTecTanus
TEHITUH
OIIK-2 Crniocoben OIIK-2.1 IlepBb1ii 3Tan 3HaTh: onpeaeseHus Mopyns 1. Tectsl JK3aMeH
MIPUMEHSTh OcyiecTBusier (moporosblit OCHOBHBIX IIOHSTAH «MexaHuka 3aKpBITOTO
OCHOBHBIE 3aKOHBl | pPacyeTshl, YPOBEHB) (H3MKH, CHMBOIIHKY, Monyns 2. THIIA
W METOABl aHaIU3UpyeT 3aKOHbI, OCHOBHBIE «MonekynspHas
HCCIEeI0BaHUMI [IOJIyYCHHbIE MPHEMBI T0KA3aTENBCTB ¢mzuka n
€CTECTBEHHBIX HAYK | pe3yJbTaThl U TEPMOJIUHAMUKA.
JUIA PEIICHUs 3a1a4 | COCTaBJIAET (usiacckux VS AKOHOB 1 MexaHuKa KUIKOCTEH
po(eCcCHOHANBHON | 3aKIF0UYEHHUE 110 — YTBCPIKIACHHUH. U Ta30B»
NEeSITeNbHOCTH HPOBEIECHHBIM Bropoii stan 5 YMeTb: aHaIN3UpOBATH Moayns 3. Tectnr 9K3aMEH
aHaIM3aM, (MpoABHHYTHIA | 33724y, BRI €€ DJIEKTPOCTATHKA. OTKpBITOTO
HUCIBITAHUSAM U YPOBCHD) 0a30BbI€ COCTABIAIONINE, | [TocTOSHHBIH Tina
MCCIIEIOBAHUSIM. IPHUMEHSTH HMEIOIIYIOCS | DIEKTPUIECKUH TOK. (sBompocer

TEOPETHUECKYIO 0a3y

Tpetnii aTan
(BBICOKMIT
YPOBEHB)

Baapers: cocobex
NEPEBOANTH PEATBHYIO
3a/1a4y Ha SI3bIK QU3HKH,
BBIOMPATh METOJI €€
peIIeHHsI CTPOUTh
IpOCTEHIINe MOJIENIN TIPU
peleHUH
npodeccroHaIbHBIX
3aj1a4, CaMOCTOSITEIIEHO
pacIUpsATh U YIIIyOIsaTh
3HAHHUS.

DNEKTPUIECTBO U
MarHeTH3M»
Monyns 4. «OnTuka.
ATOMHas U AepHas
¢buzuka»

JUIS OTIPOCa)

Pacuernas
paboTa

9K3aMCH




OIIK-2.3 ITepBerit aTan 3HATH: METOIEI Mogyns 1. Tectnl JK3aMeH
[Tpumensier (TIoporoBEIit MaTeMaTU4eCKOro «MexaHuKa» 3aKpPBITOTO
METO/IbI YPOBEHB) aHanu3a, Teoperuueckoro | Moayns 2. THIA
MaTeMaTHIeCcKOTro Y DKCIIEPUMEHTAIBHOTO «MomnekymnsipHast
aHanu3a npu HCCIIeIOBaHUS, ¢uzuka u
OTIMICaHWH U MIpUMEHSIEMbIE JIIIS TEPMOJAMHAMHUKA.
pelIeHuN 3a/1a4 B perieHus MexaHuka )KHIKOCTEH
npodecCHOHATEHON po(hecCHOHANBHBIX 3374 | ¥ Ta30B»
JeSTENBHOCTH. Bropoii atan YMeTh: BBIOUpATh U Monyns 3. Tectsl SK3aMeH
(IPOABHHYTHIN | MCHOJIB30BATH DNeKTpocTaThKa. OTKPBITOTO
YPOBEHB) HEOOXOAMMBIC [TocTostHHBIN THIIA
MaTeMaTH4eCKUe METO b 3EKTPUUECKUN TOK. (BomIpOCHI
Y BBIYUCITUTEIbHBIC DNEeKTPUIECTBO H JUTSL OTIpOCa)
CPE/ICTBa, a TAKKE MarHeTu3M»
Ta0JUIIBI ¥ CIPABOYHHKH, Mogyns 4. «OnTuka.
JIOBOJIUTH PEIICHUE 33jaun | ATOMHAsl U siepHas
JIO TIPUEMIIEMOTO (rzuka»
(daucnoBoro) pe3ynprara u
OIIEHUBATh €T0
JIOCTOBEPHOCTh
Tpetwnii aTan Baaners: Pacuernas JK3aMeH
(BBICOKMIT croco0eH OLEHUBATh U pabora
YPOBEHbB) aHaJIM3UPOBAThH
MOJTyYEHHBIN pe3ynbTaT
OIIK-2.4 IlepBriii aTan 3HATh: METOIbI Monyns 1. TecTtrl IK3aM€EH
Hcnons3yer (moporoBerit MaTeMaTHIeCKOTO «MexaHnKa» 3aKPBITOTO
3HAHUS YpOBEHD) MOJEIIUPOBAHHS, Monyns 2. THIIA
MaTeMaTHIeCKOTO TEOPETHIECKOTO, «MomnekymnsipHas
MOJIETMPOBAHUS MIpUMEHseMbIe IS ¢uzuka u
TIPH peTIeHUH pereHus TEPMOJAMHAMHUKA.
3a7a4 B npoecCHOHANBHBIX 337ad | MexaHuKa )KUIAKOCTeH
npodeccuoHanbHOM | Bropoii sTamn YMeTh: BEIOUpATh U U Ta30B» TecTol JK3aMeH
JESTENBHOCTH (TpOBUHYTHIN | WCIONH30BATH Monys 3. OTKPBITOTO
YpOBEHD) HEOOXOUMBIE METO/IBI OnexTpocTaTHka. TUNA
MaTeMaTU4eCKOro [TocTostHHBIN (BOTIPOCHI




MOJICTTUPOBAHUS, & TAKIKE
TaOJIUIIBI U CIPABOYHUKH,
JIOBOJIUTH pEILeHUE 3aJa9u
710 TIPHEMJIEMOTO
(4ncnoBOTO) pe3ynbTara 1
OLICHUBATH €T0

JIOCTOBEPHOCTh
Tperuii aTan Baanern:
(BBICOKMIA CIOCOOEH OIICHUBATh U
YPOBEHbB) aHAJIM3UPOBAThH

MOJIYYEHHBIN PE3yJIbTaT

3IEKTPUUECKHUN TOK.
DIEKTPUIECTBO U
MarHeTu3M»

Monyns 4. «OnTuka.

ATOMHas U siepHas
(11316370 ;I

JUTSL OTIpOCa)

Pacuernas
pabora

3K3aMCH




2. OIIUCAHUE HOKA§ATEJIEI71 N KPUTEPUEB OLIEHUBAHMUSA
KOMIIETEHI U, OITMCAHUE HIKAJI ONEHUBAHUSA

Haumeno [Ipencrasn
Ne BaHUE Kparkas €Hue
XapaKTEepUCTUKA [Ixana
1/ | OLIEHOYHO OLICHOYHOT Kpurepun onieHuBanus
I ro OLICHOYHOT'O 0 cpesicTBa OILICHUBAHUS
CpelcTBa
CpeicTBa B (hoHTe
1. | Tecr Cucrema TectoBele | B Tecte BhITTOIHEHO 90- OneHka
CTaHJApPTU3UPOBAH | 3aJlaHUsA 100% 3amanuit «Omauunoy»
HBIX 3aJaHH, (5)
M103BOJISAIOIIAS B Tecte BbmonHeHo Oonee | Ouenka
WU3MEPUTH 75-89% 3ananuit «Xopouwio»
YPOBEHb 3HAHHIA. (4)
B Tecre Bbmonneno 60- | OueHka
74% 3amaHuii «Yooenemeso
PpuUmenbHo»
(©)
B Ttecte BbImOHEeHO MeHee | OneHka
60% 3amanuit «Heyodoerem
80pUMENLHOY
)
Bonbmias yacTh | OleHka
onpeaeaeHun He | «Heydosrem
IIpeJICTaBJIeHA, 00 | gopumenvHo»
npejcTaBieHa ¢ TpyobiMu | (2)
oImuOKamu.
2. | Ompoc ®opma paboTHI, Bompocs! x | [IponemMoHCTpUpOBaHBI Onenka
KOoTopas oTpocy MperoiaraeMbple  OTBETHL;, | «OMauuHo»
MO3BOJISICT NpaBWIbHO  MCHOJB30BaH | (5)
OLICHUTh aNroput™M OOOCHOBAHUU BO
Kpyro3op, yMeHue BpEMSI PaCCYXJIECHUH; €CTb
JIOTUYECKHU JIOTHKA PacCyXIEHUM.
MIOCTPOUTH OTBET, [IpoaeMoHCTpUPOBAHBI Onenka
yMEHUE IpeJroyiiaraeMble  OTBETHL; | «Xopouto»
POJIEMOHCTPHPOB €CThb JIOTUKA pacCyxiacHui, | (4)
aTh HO HETOYHO HCIIOJIb30BaH
MOHOJIOTHYECKYIO aNropuT™M OOOCHOBAHMUU BO
pedb U UHbIE BpeMsl pacCyKIeHUM U He
KOMMYHHUKATHBHBI BCE OTBETHI MOJIHBIE.
€ HaBBIKU. Y CTHBIN IIpoxeMOHCTPUPOBAHBI Onenka
orpoc obJasaer mpeJrnoiaraemMble  OTBETHI, | «Y0o81emeo
0OIBIIUMU HO HENPABWIBHO | pUmenbHo»
BO3MOKHOCTSMH UCIIONIL30BaH anroput™ | (3)
BOCIIMTATEIBHOIO 000OCHOBaHMI BO  BpeMs
BO3JIEUCTBUS, pacCyXIeHUl; OTCYTCTBYET
co3JiaBasi yCJIOBHS JIOTUKa pacCyKIeHUN;
AJIA OTBCThI HE TIOJTHBIC.
HeQOPMAIBLHOTO OTBeTHI HE NPECTABIICHBI. Onenka
oOIIeHus. «Heyoosenem
80pUMENTLHOY
)
3. | JIaopat | HampasieHo Ha IIpaktnuec | [IponemMoHCTpHUPOBaHO Onenka




OpHbIe
padoThbI

OBJIAJICHHE
MeToAaMu U
METOANKAMHU
U3y4aeMoun
JTUACIUTIIUHEL. J[J1s
pelieHus
IIpeaJIaraeTcs
pelunTh
KOHKpPETHOE
3a/1aHue
(cutyanuro) 6e3
MIPUMEHEHUS
MaTeMaTHYECKUX
pacyeTos.

KHE
3aJaHus

¢BOOOIHOE BIIaJICHUE
npo¢eCCHOHAIEHO-
TIOHSATUIHBIM aIllapaToM,
BJIaJICHHE METOJAMH 1
METOIMKAMM JTUCIUATIINHEL.
[Toxa3aHbl CIIOCOOHOCTH
CaMOCTOSITSIILHOTO
MBIIICHUS], TBOPYECKOMH
AKTUBHOCTH. 3aJaHue
BBIITIOJTHCHO B ITIOJIHOM
o0obeMme.

«Omauuno»

()

[IponeMoHCcTpHpPOBAHO
BJIJICHUC
npo¢eCCHOHAIEHO-
HOHATUHHBIM arrapaToMm,
NpyU TPUMEHEHUH METOOB
U METOOWK JUCIUIUTHHBI
HC3HAYUTCIIBHBIC
HETOYHOCTH,
CIIOCOOHOCTHU

CaMOCTOATCIBHOI'O

ITOKAa3aHBbI

MBIIIEHNUS, TBOPUYECKOH

AKTHUBHOCTH. 3ananue
BBITIOJTHCHO B ITIOJIHOM
o0beMe, HO C HEKOTOPhIMHU

HECTOYHOCTAMH.

OneHka
«Xopouwio»

(4)

[TpoeMOHCTPUPOBAHO
BJIaJICHUE
npodeccroHaibHO-
MOHSITHIHBIM aIllapaToM Ha
HHU3KOM YPOBHE;
JIOTTYCKAKOTCS OIIUOKH TIPH
NPUMEHCHHH METOJOB H
METOIUK JUACIUILINHEIL.
3amanye  BBIIOJIHCHO HE

IIOJIHOCTBIO.

OueHka
«Yooenremeo
pumenvHo»

©)

He
BIIaJICHUC

npodeccCHOHAIBHO-
MMOHATHHHBIM

MIPOJIEMOHCTPUPOBAHO

arnmapaTom,
METOOAaMH H METOIUKaAMU
OUCLMIUIMHBI. 3ajaHue He

BBITIOJIHCHO.

Orenka
«Heyodoerem
BOPUMENILHOY

)

DK3aMeH

KonTponbsHoe
MEPOIPUATHE,

Bomnpocsr! k
HK3aMEHY

ITokazaHo 3HaHME TeOpUU
BOIIPOCA, MOHSATUHHO-

OrneHka
«Omauuno»
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KOTOpOe
MIPOBOJIUTCS T10
OKOHYaHUHU
W3YYCHUs
JACITUTUTHHEI.

TEPMHHOJIOTUIECKOTO
arrnapara JUCHUIIIIAHBI;
YMEHHE aHAJIU3UPOBATh
npobiemy, coiepkaTebHO
N CTUJIMCTUYCCKU I'PaAaMOTHO
u3J1araTh CyTh BOIIPOCA;
IIyOOKO TIOHUMATh
MaTepHan; BiaJeHue
AHAJINTHYECKUM CITIOCOOOM
U3II0’KEHUS BOTIPOCa,
HAy4YHBIX MJICH; HaBBIKAMHU
apryMeHTalWy U aHaJIu3a
(hakTOB, COOBITHIA, SIBIICHHH,
MPOIIECCOB.

BricTaBnsercs
oOyuaromiemycsi,  IOJHO,
MOAPOOHO H  T'PaMOTHO
OTBCTUBIICMY Ha BOIIPOCHI
ousera u BOIIPOCHI
9K3aMEHaTopa.

(%)

[Tokazano 3HAHUE
OCHOBHBIX  TE€OPETUYECKUX
MOJI0KEHU N BOIIPOCA;
yMEHHE aHAJIM3UPOBATh
SIBIICHUSA, (aKThI, JNCHCTBUS
B pamkax BOTIPOCA,
CoJIepKATEIHHO u
CTHJIUCTUYECKH TPaMOTHO
u3Jaratb CyTh BOIpOca, HO
UMeeT MECTO
HEeJ0CTaTOYHAs MOJTHOTA
OTBETOB TIO0 U3JaraeMomy
BOIIPOCY.
IIpoxeMoHCTPUPOBAHO
BJIaJICHUEC AaHAJIUTUYCCKHM
crocoOoM U3TI0KEHUS
BOIpOCA W HaBBIKAMH
apryMeHTaIlnu.
BricTaBnsieTcs
obOyJaromemycs,
MOJIHOCTHIO OTBETUBIIEMY
Ha BONPOCHI Owiera u
BOIIPOCHI 3K3aMEHATOPa, HO
JIOTTyCTHBIIIEMY npu
OTBETaX HE3HAYUTEIIbHBIC
OIMOKH, YKa3bIBAIOIINE HA
HaJIMYAE HECHCTEMHOCTH U
poOeIIOB B 3HAHUSX.

Onenka
«Xopouwio»

(4)

Iloka3aHo 3HaHHME TEOpPUU
BOMpoOca (dbparmMeHTapHo
(HemosHOTA W3JI0KEHUS
nHdopmanuu;

Orenka

«¥Yooenemeo

pumeiioHO»

(©)
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OTNIEPUPOBAHUE TIOHATHIMHU
Ha  OBITOBOM  YypOBHE);
yYMEHHUE BBIICIUTDH TJIABHOE,
chopMynupoBaTh BBIBOJIBI,
1oKa3aTh CBSI3b B
MOCTPOCHUU  OTBETAa  HE
MIPOJIEMOHCTPUPOBAHO.
Bmanenue aHanmUTUYECKUM
CIocoooM H3J10KSHHS
BOTIpOCa u BIIaJICHUE
HaBBIKAMH  apTyMEHTAIH
HE TPOIEMOHCTPHUPOBAHO.
OOyyaromuiics JOMyCTHIT
CYIIECTBEHHbIE OIHOKHU
MpU OTBETaX Ha BOIPOCHI

OuseToB " BOIIPOCHI
JK3aMeHaTopa.

3HaHue noustuiinoro | OueHka
ammapara, TEOpHH Borpoca, | «Heyodosiem
HE TMPOJEMOHCTPUPOBAHO; | OPUMELLHOY
yYMEHHE aHaM3upoBath | (2)
yueOHBId  MaTepuan  He
MIPOJIEMOHCTPUPOBAHO;

BIIAJICHUC AHAJUTHYCCKUM

CIocoooM W3J10KCHHS

BOTIpOCa 31 BIIaJIEHHE
HaBBIKAMHU  apTyMEHTAIMH
HE TIPOJIEMOHCTPHUPOBAHO.

OOy4aromuiics He OTBETHII
Ha OJWH WJIH JIBa BOIpOca
ouileTa W IOIMOJHUTEIbHBIE
BOIPOCHI K3aMEHATOPA.
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3. TUIIOBBIE KOHTPOJIBHBIE 3AJIAHUSA NJIN UHBIE MATEPUAJIBI,
HEOBXOJMUMBIE JIJIsI OHEHKHW 3HAHUM, YMEHWI, HABBIKOB U (MJIN)
OIIBITA JEATEJBHOCTH, XAPAKTEPU3YIOIIUX 3TAIIBI POPMUPOBAHUA
KOMIIETEHIIA B ITIPOIIECCE OCBOEHMS OBPA3OBATEJBHOM
ITPOI'PAMMBbI

OueHoYHbIe CPeACTBa JJIA MPOBeIeHUs TeKyero KOHTPOJIst
Texymuii KOHTPOJIb OCYIISCTBISIETCS TPENOJaBaTeIeM AWUCIMIUIMHBI IPH TPOBEIACHUH
3aHATUH B (hOopMe TECTOBBIX 3aJaHUN, YCTHOTO OIPOCa U pacueTHON pabOTHI.

OIIK-2. Cnoco6eH NpUMEeHATH OCHOBHBbIE 3aKOHBI M METO/bI HCCJIe0BAHUI eCTeCTBEHHbBIX
HaYK /JI51 penieHus 3a71a4 nNpogecCHOHATbHOMN 1eSITeJIbHOCTH.

OIIK-2.1. OcyllleCTB.]'lﬂeT pPacu€Thbl, aHAJTU3HUPYET MOJYIYECHHBIEC PE3YJIbTATBI U COCTABJISACT
3aKJJII0OYCHHE MO MPOBCACHHBIM aHAJIU3aM, HCIIBITAHUAM U UCCIICAOBAHUSAM.

IlepBblii 3Tan (IMOPOroBoOil ypoBeHb) — NOKa3bIBaeT C(POPMHPOBAHHOCTL NOKa3aTeJsl
KOMIIETEHIIUU «3HATb)»: ONpeJde/IeHUs] OCHOBHBIX MOHATHH (U3UKH, CHUMBOJIMKY, 3aKOHbI,
OCHOBHbIE IPUEMBI 1I0KA3aTeJIbCTB (PU3NYECKUX 3aKOHOB U YTBEPKACHUI.

TecToBbIe 32 1aHUA 3AKPHITOr0 THIIA
1. Vkaxute HanboJee TOUHOE OMPE/ICTICHUE MACChI TeJla (8blOepume 06a 6apuaHma Omeema)
a) KOJIMYECTBO BEIIECTBA B TEIE
0) Mepa HHEPTHOCTH B TeJIC
B) OTHOIIICHUE BeCa TeJa K YCKOPEHUIO CBOOOTHOTO MaeHNUs
') Mepa NOTEHIIHAIBHOMN HEePruu Tena
1) Mepa B3aUMHOTO MPUTSHKCHHS TeIa
2. 3aKoH, KOTOPBIH UCIIONB3YeTCsl IPU pacueTe MOJ3eMHOM CHIIbI KpbUTa caMoIIETa,
HA3bIBACTCS, 3AKOHOM (6blOepume 00uH 6apuarm omeema)
a) Apxumena
0) bepaymm
B) [lackains
') UHEPIUH
1) BCEMHPHOTO TATOTEHUS
3. Vkaxwure HanboJIee TOYHOE OIPEICIICHIE TEMIIEPATYPHI? (8bibepume mpu eapuanma
omeema)
a) CTETICHb HAIPETOCTH TeJa
0) Mepa cpeiHel KUHETUYECKOM YHEPTUU MOJIEKYI
B) Mepa 4Kciia CTOJIKHOBEHHM MOJIEKYI
') Mepa BHYTPEHHEH YHEPTUH BEIIECTBA
1) XapaKTepUCTUKA arperaTHOro COCTOSIHUS BELIECTBa
4. Ta3 HarpeBarOT B TEPMETUUECKU 3aKPHITOM COCYy/Ie. YKaXHUTE, KAKOW U3 MPOIIECCOB UMEET
MECTO (8blOepume 0OUH 6apuarm omeema)
a) n300apHUeCKUii
0) U30TEepPMHUUYCCKHIT
B) U30XOPHBIH
') annadaTUYECKU
1) TOJIUTPONUYECKUI
5. HazoBute npuunHy B3aUMOJECHCTBHSI MOJIEKYIT (8blOepume 00Ul 8apuarm omeema)
a) CHJIBI DJICKTPUYECKOTO B3aUMOACHCTBUS
0) CcUJIBI TPABUTAIMOHHOTO TPUTSKEHUS
B) BHYTPHSICPHBIC CUJIBI
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T') 3aKOH UHEPLNH
1) M€pa YHCia CTOJIKHOBEHUI MOJIEKYJ

Kiroun
1. 0, 11
2. 0
3. a,0,r
4, B
S. a
Bropoii 3Tram (MpoABMHYTBHIH YpPOBeHb) — IOKa3biBaeT CHOPMHPOBAHHOCTH

noxkasarejisi KOMIIETECHIUH «YMETbH»: IMNMPUMEHATH 3aKOHbI (l)I/ISI/IKI/I AJIA  pPeIICHUuA
NMPaKTHYIECCKUX 3ada4

Kimroun

3agaHus 3aKpBITOrO THNA (BONPOCHI ISl ONIPOCA):
Teno, obOnagaromee Maccod, pa3MepaMH KOTOPOrO MOXKHO IpeHeOpedb mpu
PacCMOTPEHUH €T0 ABUKEHUS, HA3bIBACTCSA
CKOpOCTh, KOTOPYIO HYKHO COOOIIMTH TEITY JJISl TOrO, YTOOBI OHO MOKHHYJIO 00JacTh
3€MHOT'0 IPUTSKEHUS, HA3bIBACTCS
Cuna ynpyrocTd, BO3HHKAIOIIAs MpHU YIpyrod aeGopManuil pacTsXKEHHS WM CHKATHUS
TeNa, MPOMOpPLHUOHATIbHA a0COMIOTHOMY 3HAUEHUIO M3MEHEHMs [UIMHBI Tena. HazoBute
3aKOH, OIKUCBHIBAIOIINN DTy CUILY.
HazoBute pacnpenenenue, KOTopoe MpeICTaBiIsieT cOOOW OTHOIICHHWE 4YHCla YacTHll,
o0aaromuX ONpeIeICHHON NOTEHIMAIbHON SHEpruei K MOJIHOMY YHWCIY YacTHIl B
rase.
YacTb MOTHOM 3HEPTrUM TeEJIa 3a BBIUETOM KMHETHUYECKOM DHEPIUM JIBUKEHUS TeJla Kak
LEJI0r0 ¥ MOTEHIUAIIbHON YHEPIUHU Tejla BO BHEIIHEM I10JI€, HA3bIBAETCS

MarepraibHOI TOYKOMN

BTOpaSI KOCMHUYCCKad CKOPOCTh

3akoH ['yka

Pacnpenenenue bonbimana

oW

Buyrpennent snepruei tena

Tpernii 3Tan (BbICOKHI YPOBEHB) — NMOKa3bIBaeT COPMHPOBAHHOCTH INMOKA3ATEJIA
KOMIIETEHIIUM «BJIAJETh»: HABBIKAMHM INpPUMEHeHHUs (U3NYeCKHX 3aKOHOMeEpHOcTedl B
NPAKTHYECKOH 1eATeJIbHOCTH

1.

2.

Pacuernas padora:

B pesynbrate u3mepenuii auamerpa d Kamwuisipa B CTCHKE JIETOYHBIX AJIbBEOJT MOTYUCHBI
cienyrome  3Hadenus: d; = 2,83mx; d; = 2,82mx; d3 = 2,8lwmx;
ds4 = 2,85 uk; ds = 2,87 mk. Haiitu cpeinee apuMeTHIECKOE 3HAUCHHE.

Baron maccoit m = 20T, ABMXKYIIMNCA PaBHO3AMEMJIEHHO C HAYaJIbHOM CKOPOCTBIO Lg =
36 kM/4, mom naeWcTBueM cuibl TpeHus F = 6 kH wuyepe3 HexoTopoe Bpems
ocTtaHaBiuBaerca. Halitu paccrosiHue, KOTOpoe NPOMAET BaroH 1O OCTaHOBKH.

[apuk maccoit 100 r yman ¢ BeICOTEI h = 2,5 M Ha TOPU30HTAIBHYIO TUIUTY U OTCKOYHII
OT He€ BCIIEACTBUE YHpyroro yaapa 6e3 morepu ckopoctu. OnpenesnTh CPeIHIOn CHITY
(F), neiicTBOBaBIIYIO Ha MIAPUK MPHU YAApe, €CIIH MPOJOIKUTENLHOCTD yaapa At=0,1 c.
Onpenenuth CUIy HAaTSDKEHUS KaHaTa IpU NoabEME rpyza mMaccol m=1,5T, ecnu 3a
BpeMs t = 2C oT Havaa ABMKEHUSI CKOPOCTh Bo3pocia oT ve=0 10 v=3,6 m/c.
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5. Koneco paguycom R = 0,1 m Bpamiaercs Tak, 4TO 3aBUCUMOCTH yIJia MOBOPOTA ¢ OT
BpeMeHH t naéres ypasHeHneM ¢ = A + Bt + Ct 3, rue B =2pad/c u C=1 pad/c®. lns
TOYCK, JISXKAIIUX Ha 000j1e KoJieca, HalTH yepe3 BpeMs t = 2 C mocjie Havyaia JBHKCHUS:
1) yriaoByr CKOpPOCTh ®; 2) TMHEHHYIO CKOPOCTB L.

Kiroun

1. Penienue.

1. Cpennee apudmerrueckoe 0 Haxommm mo dopmyie:

g- d,+d,+d,+d, +d,
)
2. [loxcrapmnsieM YUCIOBBIC 3HAYCHHUS:
~ 2,83+282+281+285+287
d= c = 2,836(mxk)
Omeem: 2,836
2. Pemenue.
. vom
1. [TpoiiieHHBIN TyTh MOKHO OTIPEICTUTh 10 popMyne S = F .
2 4
s 107-2-107 167 ().
2.6-10°
Omeem: 167
3. Pemenue.

2m
F=-—,2gh.
At g

IToxmcTaBWB Cro/1a YMCIIOBBIE 3HAUCHUS, HAMIEM

F=_ %L 2-9,81-2,5=-14(H).

Omeem: 14

4. Pemennue.

T:m[g +%)

HOI[CT&BI/IM YHCJIOBBIC 3HAYCHUA U ]TI‘H/ICJ'II/IMZ

T=1,50-10% 981+ 2) = 1,74-10* (H) = 17,4 (xH).

Omeem: 17,4

5. Pemenne.
d
1. I3BecTHO, 4TO yriioBasi CKOPOCTh (© = E(A +2t+ ) =2+ 3t4

o (t=2)=2+3-2%=14 (pad/c).
2. JIuneitHast CKOPOCTb L HAWIAEM M3 COOTHOMIEHHUS L = MR,
v=(2+3t)-R.
v(t=2)=14-0,1=14 (k).
Omeem: 14 u 1,4

OIIK-2.3. [IpumeHsieT MeTOAbI MATEMATHYECKOT0 AHAIN3A MPH ONMCAHUM U PellIeHH U
3a1a4 B NPo(heCCHOHATBHOI 1eSITeJIbHOCTH.
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IlepBBlii 3Tanm (IMOPOroBOil YpPOBeHb) — MOKa3bIBaeT C(POPMHPOBAHHOCTL MOKA3ATEJsI
KOMIIETCHIUM «GHATB»: MCTOJbI MATCMATHUYICCKOTO aHa/In3a, TCOPCTHYCCKOI0 U 3KCIICPUMECHTAJIBHOT' O
HCCICA0BaHUsA, IIPUMCHACMBIC MJIA PECIHICHUA HpO(beCCI/IOHaIII)HBIX 3aga4

TecToBbIE 3aJaHUA 3aKPbITOr0 THIIA

1. TImoTtHOCTH Tena BeIUYMCISACTCS 110 hopmyite (ebibepume o0un eapuanm omeema).

a)p = 4
p m
0)p=Vm

B)p="

g

_m

Np=-
2. Yrto Ha3bIBAECTCS KOJMYECTBOM JABMKECHUS(MMITYIbCOM) Tena?(evibepume 00un eapuanm

omeema)

a) IPOM3BEICHUE MACCHI TeJIa Ha €r0 CKOPOCTh
0) mpou3BeIeHUE MacChl Tejla Ha YCKOPEHHE
B) MMPOM3BEICHKIE CUIIBI, ACHCTBYIOIICH Ha TEJI0, Ha BpeMs e IeHCTBHS
T') IPOU3BEJCHUE MAcChl Tella Ha KBaPaT €ro CKOPOCTH
3. U3 kakux BHIOB SHEPTHH COCTOUT BHYTPCHHSISI SHEPTHS UICAILHOTO ra3a?(evibepume
0ea eapuanma omeema)
a) KHHETUYECKAasi SHEPTUs BCEX MOJICKYJ
0) MOTeHIMAaTBbHOW SHEPTHH B3aUMO/ICHCTBISI MOJICKYIT
B) CpeIHEH KHHETUYECKON SHEPTUH MOJIEKYJT
I) CpelHel NOTeHIMATbHON YHEPTUH MOJICKYJT
4. VYxaxwure, OT KAKUX U3 MIPUBEAEHHBIX YCIOBUI 3aBUCUT COIIPOTUBJICHHE MPOBOJHUKA?
(6v16epume ooun eapuanm omeema)
a) OT CHJIBI TOKA
0) OT reOMEeTpHYECKUX Pa3MEPOB U MaTepHaja MPOBOAHUKA
B) OT Pa3HOCTH MOTEHIIMAIOB HA KOHIIAX
I) OT HANPSHKCHUS HA TPOBOTHUKE
5. Vpasuenue Knaneiipona-MeHeneeBa UMeeT BUI: (6bi0epume ooun eapuanm omeema)

a) PV = nkT
6) PV = = kT
M
B) PV = ZRT
M
r) PV = ZRT
m
Kuntoun
1. r
2. a
3. a, 0
4. 0
S. B
Bropoii 3Tram (MpOABMHYTBHIH YPOBEeHb) — IOKa3biBaeT C(HOPMHPOBAHHOCTH

NOKAa3aTeJi1 KOMIIETEHIIUM «yMeTb»: BbIOUPATh M HCHOJb30BATH HEO0XOAUMbIE
MaTeMaTH4YeCcKHe MeTOAbl M BBIYHCJIHUTE/IbHBbIE CPeICTBa, a TakKKe Tal0aUIbI W
CIIPABOYHUKH, JOBOAUTH pellleHHe 3aJ1a4M 10 NpHeMJIeMOro (YHMcJI0BOro) pe3yiabTara H
OLIEHUBATH €ro I0CTOBEPHOCTH
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3agaHus 3aKPBITOr0 THIA (BONPOCHI VISl ONPOCA):

. Tw?
1. ®opmynoii Ej, = —,~ OTHCBHIBACTCS

2. CKopoCTb, KOTOPYIO HY)XHO COOOIIUTH TEIy IJIi TOTO, YTOOBI OHO MOKMHYJIO OOJIACTh
3€MHOT0 MPUTSKEHUSI, Ha3bIBACTCS

3. Cuna ynpyroctd, BO3HUKAOMIAs TPU YHOPYrod nedopManyy pacTsSHKEHUS WIH COKATHS

TeJa, MPOMOPIUOHANIbHA a0COMIOTHOMY 3HAYEHHIO M3MEHEHMs IJIMHBI Tena. JlaHHbIHA

3aKOH Ha3bIBACTCS

Uro npencrapiseT coboit pacnpenenenue boiabumana?

Uro Ha3bIBalOT BHYTPEHHEH sHepruei Tena’?

ok

Kimroun

Kunernueckas OHCPrud Bpalaromerocsd Tejia

Bropas xocMuueckas CKOpocTh

3akoH ['ecca.

HlwINIE

Pacnipenenenue bonpiiMana npeactaBisieT co00M OTHOIICHUE YKCIIA YACTHUI, 00JIaalonnux
ONPEAECICHHON NOTCHUUAIBHOW SHEPrueu, WiM, 4YTO TO K€ CaMO€, HaXOIALIUXCS B
HEKOTOPOW TOYKE CHJIOBOTO TOJISI, K MOJHOMY YHCITY YaCTHIL B rase.

5. | BHyTpenneid »Heprueil Tenma Ha3bIBAIOT YacTh €ro TOJHONW DHEPrUM 3a BBIUETOM
KHHETUIECKOU OHCPIUM ABHUXKCHUA TCJIa KaK LCJIOTO U HOTGHLII/IaHLHOﬁ OHCPIruMr TCjia BO
BHEUIHEM I10JI€.

Tperuii 3Tan (BHICOKHHA YpPOBeHb) — NMOKAa3biBaeT COPMHUPOBAHHOCTH MOKAa3aTesi
KOMIIETEHIIUN «BJIAJETh»: CHOCO0eH MepPeBOAUTH PeaJbHYH 3aJadyy Ha fI3bIK (PU3MKH,
BbIOMPATh MeTOJ ee PpelleHUus] CTPOMTH TMpocTeiilime MoOAeJUM TNPH PeleHUH
npogeccHOHAIBbHBIX 32/124, CAMOCTOATEIbHO PACIIMPATH U YIJIYy0JATH 3HAHUS.

Pac4yernas pabora:

6. B pesynbrate m3mepenuil juamerpa d Kamuwuisipa B CTCHKE JIETOYHBIX AJIbBEOJT MOTYUCHBI
cnenyromue  3Havenms: Oy = 2,83mk; dy = 282mx; d3 = 2,8lmxk;
dy = 2,85 mk; ds = 2,87 mk. Haiitu cpennee apudmeTHueckoe 3HAYCHHUE W OICHUTH
TOYHOCTb U3MEPEHUIL.

7. Baron maccoit m = 20T, ABHXKYIIUNCS PAaBHO3AMEIJICHHO C HAYaJIbHOW CKOPOCTBIO L =
36 km/u, mojy pedctBueM cuibl TpeHus F = 6 kH uepe3 Hekoropoe Bpems
octraHaBnuBaercs. Haiftu: 1) pacctosiHue, KOTOpoe HpOHAET BaroH A0 OCTAHOBKH; 2)
paboTy CuJI TpeHUs.

8. Hlapuk maccoit 100 T yman ¢ BeicoTsl h = 2,5 M Ha TOPU3OHTAIBHYIO TUIUTY U OTCKOYMII
OT He€ BCIIEJCTBHE YIPYroro yaapa 6e3 nmorepu ckopoctu. OnpeaenuTb CPeIHIONn CUITY
(F), neticTBOBaBIIYIO Ha MIAPUK TPH YAApeE, €CIH MPOAOIDKUTETHLHOCTH yaapa At = 0,1 c.

9. OmpenenuTh cCUIy HATSKEHUs KaHaTa Opu moabéMe rpysa maccol m=1,5T, ecnu 3a
BpeMs t = 2C oT Havaa JABMKEHHUS CKOPOCTh Bo3pociia oT vy=0 10 vi=3,6 m/c.

10. Koneco paguycom R = 0,1 m Bpamaercs Tak, 4To 3aBHCHUMOCTH yIJjla OBOPOTA ¢ OT
BpeMeHH t naétest ypasherneMm ¢ = A + Bt + Ct 3, tne B =2pad/c u C=1 pao/c®. Jlns
TOYEK, JIeXkKaluX Ha 000/1e Kojieca, HaliTH yepe3 BpeMs t = 2 C mocie Havyalia JBYKEHUS:
1) yriaoByi CKOpOCTh ®; 2) JIHHEHHYIO CKOPOCTH L; 3) yIjJIoBoe ycKopeHue g, 4)
TaHTeHIMAJIbHOE YCKOPEHUE d.; 5) HOPMAJIbHOE YCKOPEHHE dy; 6) IOTHOE YCKOPEHHE a.
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Kiroun

1.

Pemienne.

1. Cpennee apudmeruyeckoe d HaxoaAuM 1o ¢popmysre:
g d,+d,+d,+d, +d,
3)

2. IloacTaBnsieM YUCIOBBIE 3HAUCHMS

g 2,83+2,82+2,81+2,85+287
5

3. Haxoxaum aOGCcoIrOTHBIE MOTPELIHOCTH OTAENBHBIX U3MEPEHUIA:
|Ady| = |d, — d | =[2,83 - 2,836| = |0,006| (1)
|Ady| = |do — d | = [2,82 — 2,836| = |0,016] ()
|Adg| = |ds — d | =[2,81 — 2,836| = |0,026] (ux)
|Ads| = |ds— d | = [2,85 — 2,836| = [0,014] ()
|Ads| = |ds — d | =[2,87 — 2,836| = |0,034] ()
4. BeruncnsieM CpeIHIO a0COMOTHYIO MOTPEITHOCTH |A d | mo gpopmyme:
Ad | = |Ady |+]Ad, [+]|Adg | +|Ad, [ +] Ads |
5
0,006 +0,016+0,026 +0,014 +0,034 _ 0,096
5

5. BeruncisieM OTHOCUTENIBHYIO TOTPEIIHOCTD:

Ad 0,0192
E=—-100% =
d 2,836
6. OKOHYATEBHBIN Pe3yIbTAT 3aUCHIBACM B BH/IC JIOBEPUTEILHOTO HHTEPBAJA, B CEPEAMHE
KOTOPOT'0 HAXOAMTCS HCTHHHOE 3HAYEHUE JHaMETPa:
2,836 — 0,007 <d <2,836 + 0,007 (mx)
2,829 <d <2,843 (mx)
Omeem: TouHoCTh W3Mepenuii: 0,7%, nuamerp: d = (2,836 + 0,007) ux.

= 2,836(mk)

IAd | = =0,192 wux.

- 100% = 0,7%.

Pemenue.
1. IlpoliieHHBI MYyTh MOKHO ONPEIEIUTh U3 COOTHOIIEHUS

V- vo=2as, (1)

rJie L — KOHEYHAsl CKOPOCTh; d — YCKOPEHHUE.
Eciu ydyecth, 4TO KOHEYHasi CKOPOCTh PaBHA HYJIO, @ YCKOPEHUE OTPULIATEIIBHO,

2
2 Uo
nojydauM Vg =2 as, oTkyma S = 2— (2)
a
Yckopenue a HaiinéM 1o BTOpoMy 3akoHy HeroToHa:
F
a=—. 3)
m

B namem cinyuae F — cuia TpeHust.
IloncraBus B popmyiy (2) Beipaxkenue s a u3 (3), mosydum

2
_ Lgm
2F
BoimmieM uncnossle snauenus éenuuur 6 CH. vy =36 km/u= 10 m/c; m=201=2" 10* KT;
F=6xH=6'10°H.

S

(4)
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[IpoBepuM enuHMIBI TPABOM W JIEBOM 4YacTedl pacdy€THOU Gopmynbl (4), 4TOOBI
yOeIUThCS, YTO ITH €AMHHUIBI COBHaAarT. J[is sToro monacraBisieM B (OPMYyTy BMECTO
BEJINYMH UX €IUHUIIGI B Memz[yHago/:[Hoﬁ CHUCTEME:

M=M ‘KF'CZ/(CZ‘KF‘M),M:M.

[ToxcraBuM YHCITOBBIC 3HAYCHUS B (4) M BBIYHCITAM

S 10°-2-10* 167 00
=—Q = M).
2-6-10°
2. PaGoty cun TpeHus onpeaenuM mo Gopmyie
A=Fs, ()

r€ S — IyTh, IPOWICHHBIN TEJIOM 3a BpEMS JCUCTBUS CHUIIBL.
[Tocne moacTaHOBKM YMCIOBBIX 3HAYEHUIN MOITYYHM
3 6 -
A=6-10"-167 =10" (JIx) =1 (M/]x).

Pemenue.
Ilo BTOpOMY 3akoHy HbroTOHA IIpon3BeneHNE CpeJHEN CUiIbl HA BpeMs €€ NeHCTBUS
PAaBHO U3MEHEHUIO UMITYJIbCA TEJIA, BBI3BAHHOI'O 3TOW CUJIOW, T. €.

IJIe L1 ¥ Uz — CKOPOCTH TeJa JI0 M TOciie AeUCTBHS CUIIbl; A t — Bpems, B Te4eHHE KOTOPOTO
y =\ M0, -0,)
neifctBoana cuma. M3 (1) momyuum (F )= T . @)

Ecnu yuecth, 4TO CKOPOCTH L2 YUCIEHHO paBHA CKOPOCTH L1 M MPOTUBOIOJIOKHA €1
At At

Tax Kak apyK ymai ¢ BRICOTHI N, To €ro ckopocTs npu yuape U; =-/2Qgh.

0 HaIpaBJIeHU10, To popmyna (2) mpumer Bun ( F ) = v .

2
C yuéroMm sToro nojiyuum ( F ) = — A—TJZ gh.

IloacraBuB cro7a YMCIIOBRIC 3HAUCHUS, HAUAEM

(F)=—% 2-9,81-25=-14(H).

]
3Hak «MHHYC» IIOKa3bIBAC€T, YTO CHJIa HaAIIpaBJICHA IIPOTHBOIIOJOXKHO CKOPOCTHU
MaaCHUA IapuKa.

: : : : / Pemenue.

[Ipu nogbéMe rpys3a ¢ yCKOPEHHUEM Ha HETO JEHCTBYIOT IBE CHIIBIL:
CWJIa TSOKeCTH P, HamnpaBieHHas BHU3, M CHUJIa HATsDKEHUs KaHata [ —
BBEPX. Yckopenue, MI0JIy4aeMoe Ipy30M, BBI3BIBACTCS

PAaBHOJEHCTBYIOIIEH ATUX CHIL.
Ecnu npunsTth HampaBiieHHE BBEpX 3a IMOJIOKUTEIBHOE, TO
COTJIaCHO BTOPOMY 3aKOHY HbIOTOHA MOKHO HaIluCcaTh:
T-P=ma, orkymnaT=P+ma.
T BeIpasuB cuity TSKECTH rpy3a 4epe3 ero Maccy, Moixydyum
T=m(g+a) )
YckopeHne npu paBHOYCKOPEHHOM JIBMKEHUHU OIPEAEIISIETCS U3
COOTHOILICHUS a= Yt~ Yo : 2
t
IZI€ Vg — Ha4aJlbHasl CKOPOCTh; Ly — KOHEYHas CKOpPOCTh; t — Bpems
P M3MEHEHUsI CKOPOCTH.
Tak Kak HayajabHasi CKOPOCTh PABHA HYIIIO, TO
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_Yt
t
[Toncrasus B hopmyny (1) Bepaskenue s a u3 (3), moryaum

T:m(g +%)

a 3)

Beoipazum urcnoble 3nauenus eenuuun 6 CH. m=1,5t=1,5- 10° Kr, vi= 3,6 M/c,t=2C.

(4)

[IpoBepum eauHHIBI MpaBOM M JeBOW uacTed pacu€rHoil ¢opMmynbl (4), 4TOOBI
yOeauThes, 4To OHM coBmajaroT. /g storo moacrasisieM B pOpMysTy BMECTO BEITHMUMH MX

ennunipl B CU: H=«kr - (M/c2 +M/C - ¢) =KT - M/CZ, H=H.
[TogcTaBuM YKCIIOBBIC 3HaYEHUS B (4) U BBIYUCITHM:

T= 1,50'103[9,81+ @j =1,74-10" (H) = 17,4 (xH).

Pemenue.
do .
= — = gp .
dt

1. I3BecTHO, 4TO yIiioBasi CKOPOCTh ®

d 3 2
Nmeem: w:a(A+2t+t):2+3t.

o (t=2)=2+3-2%=14 (pad/c).
2. JIuHeitHast CKOPOCTB L CBsI3aHA C YIJIOBOM CKOPOCTBIO (» COOTHOIIEHHEM L = MR,
WM, B HAIIEM CTy4ae, v=(2+3t) R
JIuHeliHast CKOPOCTh L B MOMEHT BpeMeHHU t = 2 C paBHa
v(t=2)=14-0,1=1,4 (m/c).
3. YrinoBoe yCKOpPEHHE € CBA3aHO C YIVIOBOM CKOPOCTHIO (0 COOTHOUIEHUEM
do . d%
E= —=0=—F7".
dt dt®
do

d
B Hamewm ciayvae € = E = a (2+3t) =6t ¢(t=2)=6-2=12 (pao/?).

4. TaHreHMaIbHOE YCKOPEHUE @, HAlAEM TTO popMmyIie:

a:.=¢-R a:(t=2)=12-0,1=1.2 (w/.
5. HopmanbHoe yckopeHue a, Haiaém no popmye:

a,= o R a, (t=2)=14%.0,1 = 19,6 (w/c).
6. IlonmHOE yCKOpEHHE paBHO:

a=+a? +a? a=+19,6° +1,2% = 19,64 (u/c?).

Otser: 1) ® = 14 pao/c; 2) v =14 wm/; 3)e=12 pad/cz;
4) a, = 1,2 m/c%; 5)a,=19,6 w/c%  6) a=19,64m/"

oukrwnE

BOHPOCI)I IJIf AK3aMEHa

Pdu3nyecKkne 0OCHOBbI MEXaAHUKH.

[Mpeamer ¢pu3uku u €€ CBA3b C IPYTUMU HayKaMH. ENUHUIBI PU3NUECKUX BETHYHUH.

CKopocTh U MyTh NPU NOCTYNATEILHOM JBUKEHUH.
YCKOpEHHUE U €ro COCTABISAIOUIHUE.

VYrnoBasi CKOPOCTb U YTJIIOBOE YCKOPEHHE.

Ilepssiii 3akoH HeroTona. Macca. Cuia.

Bropoii 3akon HbroToHa.
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32.
33.
34.
35.

36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
ol.
52.

53.
54,

Tpetuii 3axoH HetoToHa.

Cuna TpeHwus.

3akoH coxpaHeHus umiyibca. LlenTp macc.

Oueprusi. Pabora. MomHOCTS.

Kunernueckas v noTeHuanbHast 3HEPrusi. 3aKOH COXPAHEHUS! YHEPTUU.
MOMEHT UHEpIIMU TBEPAOTO Tea.

Kunernueckast sHeprus BpaiieHus.

MoMmeHT cuiibl. YpaBHEHUE AMHAMUKH BPAIlaTEIbHOTO ABUKEHUS TBEPAOTO TENA.
MoMeHT UMIyJibca U 3aKOH €r0 COXPaHEHHUSI.

Hedopmarus TBep0ro Tema.

3axonbl Keruiepa. 3akOH BCEMUPHOTO TSTOTEHHUS.

Cuna Tsxectu u Bec. HeBecoMoCTb.

[Tone TsroTenusi. PaboTa v MOTEHIIMAN OIS TATOTESHUSI.

Kocmuueckue ckopocTtu.

Heunepruumansusie cuctembl oTcueta. CUiibl HHEPIUH.

Mexannueckue konebanus. ['apMonnueckue koiaeOaHus U UX XapaKTePUCTUKH.
CrnoxeHue OJJUHAKOBBIX TAPMOHUYECKUX KOJICOaHUH.

Jlunamuka kKosie0aTebHOTO IBIKEHUS. MasSTHUK.

3aryxarIre U BeIHYKIECHHBIC KOIeOaHusl.

Mexanuka xxukoctei. JlaBieHue B UJKOCTH U B Tase.

VYpaBHeHHE HEPa3pHIBHOCTU. Y paBHEHUE bepHYUIHM U ClieICTBUE U3 HETO.
BsskocTs (BHyTpeHHee TpeHue). JlamuHapHbie U TypOyJIeHTHBIE TEUSHHUS.
Mertoabl onpeieNieHus: BA3KOCTH.

OCHOBHOM 3aKOH PEJISITUBUCTCKOW TUHAMUKHN MaTEpUAIbHOU TOUKH.
3aK0OH B3aMMOJICHCTBUSI MAaCChI 1 SHEPTHH.

OcHOBBI MOJIEKYJISAPHOI (PU3MKHN U TEPMOIUHAMHUKH.
Cratuctuueckuii 1 TepMOAMHAMUYECKUM METObI. OTBITHBIC 3aKOHBI UJI€ATTHOTO Ta3a.
VYpasuenue Knalinepona-Menneneesa.

OcnoBHoe ypaBHenne MKT upeanbHbIX ra30B.

3akoH MakcBenna sl paclpenesieHus MOJIEKYJ HJIEalIbHOTO ras3a IO CKOPOCTSIM
SHEPTHSIM TETUIOBOTO JBHKEHUS.

CpenHee 4KCIIO CTOKHOBEHHH U CpeTHsIs AJIMHA CBOOOTHOTO Mpodera MOMEKYIT.
OmnsbiTHOE oaTBepxkaeHne MKT. SIBnenue nepeHoca.

OcHOBBI TEpMOAMHAMUKH. YHCIIO CTENEHEH CBOOOIBI MOJICKYIIHI.

IlepBblil 3aKOH TEPMOAVMHAMUKH.

Pabora raza npu m3meHeHn# ero 00bEMa. TermmoeMKoCTb.

[TpumeneHre mepBoro 3aKoHa TEPMOJIUHAMUKH K U30ITPOIIECCaM.
Anmnabatuyeckuit mporecc. Ypasaenue [lyaccona.

Kpyrosoii mponecc (uukit). O0paTuMble 1 HEOOpaTUMBbIE ITPOLIECCHI.
DHTpoNUs U €€ CTATUCTUYECKUI CMBICI. BTOpOIi 3aKOH TEpMOJUHAMUKHU.

u

Peanpupie Ta3el. CHIIBI M TOTEHITMAIHHAS OHEPIUAa MCKMOJICKYIIIPHOT'O BSaHMOﬂeﬁCTBHH.

PeanbHble rasel. YpaBHeHue Ban-nep-Baansca.
Peanbubie ra3el. 3otepmbl Ban-gep-Baanbca n ux ananus.
BuyTpeHHsis1 sHEeprus peajbHbIX ra30B.
CaoiicTa )xkuakoctei. [IloBepXHOCTHOE HATSKEHUE.
CmaunBanue. KpaeBoii yroi.
JlaBieHue 1oj MCKpPUBJIECHHOW MOBEPXHOCTHIO KUIKOCTH.
Kanunnsipuele siBiaeHust.

DJIeKTPUYECTBO.
DNeKTpOoCTaTUKA. DIIEKTPUUECKUM 3apsi/l U 3aKOH €r0 COXPAaHEHHUS.

B3aumopeiicTBue snektpuueckux 3apsaaoB. 3akoH Kymona. Dnekrpuueckoe moise (II1).

Hanpsioxennocts OI1. I'paduueckoe nzodpaxenue D11
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55.

56.
S7.

58.
59.

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

66.
67.

68.

©CoN~LWNE

11.
12.
13.
14.
15.
16.
17.
18.

19.
20.
21.
22.
23.
24,
25.
26.

Teopema Octporpanckoro-I'aycca u €€ mnpunoxenus. IlpuHnun cynepno3unun
AJIEKTPUYECKUX TTOJIEH.
Pa6ora npu nepemernienuu 3apsaa B 11 [lorenuuan, rpaguent norennuana D11
[IpoBOIHMKM B JJIEKTPUYECKOM TIOJIE. IJIEKTPOEMKOCTb, JSHEPIHs 3apsKEHHOIO
IIPOBO/IHMKA.
Jwusnextpuku B anexkTpudeckoM noie. [onsipusanus Ju3IEKTPUKOB.
DnexTpuueckoe  1oje B JUAIEKTpUKe.  JMdnekTpuyeckas — IPOHULAEMOCTb.
DneKkTpryeckast HHIYKIHS.
Konzgencarop. D1€KTpOEMKOCTb CHCTEMBbI KOHAEHCATOPOB. DJHEPrusi 3JIEKTPUYECKOIO
OJISL.
DnexkTpuueckuid TOK M €ro xapakrepuctuku. Cuna Toka. [lameHuss HanpsokeHUs U
AIEKTPOJIBHKYIIAS] CHIIA.
Tok B Meramummueckux mnposoaHukax. Comnporusnenue. IIpoBonumocts. 3akoH Oma.
Pabota u momHoCTh TOKA. 3akoH [[xoynsa-JIenma.
PasBeTBiieHHas anekTpudeckas nensb. [Ipasmina Kupxroda.
OCHOBBI AJIEKTPOHHOU TE€OPUU MPOBOJUMOCTH.
OneMeHThl  (U3MYECKOM  ANeKTpOoHUKH. KOHTakTHas  pa3HOCTh  MOTEHLHMAJIOB.
TepmonnexkTpudeckue siBineHus. Pabora BeIxo/1a 3JIEKTPOHA U3 METalIa.
OMuCCHs JIEKTPOHOB. TepMOIIEKTPOHHASI IMUCCHUS. DIEKTPOHHBIE JIAMITHI.
Tox B moaynpoBoHHUKaX. 3anuparomuid ciaoi. [TomynpoBofHUKOBEIE TPUOOPHI (JMOIHI,
TPAH3UCTOPHI U IP.).
Tok B xkuaKocTIX. Dnektponus. 3akoH Dapanes.
Toxk B razax. HecaMOCTOATENBHBIN U CAMOCTOSATENIBHBIN T'a30BbIE pa3psiIbl.
DJIeKTPOMATHETHU3M.
IlocTOsAHHBIN MarHuUT U KPyroBoil TOK. MarauTHoOE 1ouie.
XapaKTepUCTUKU MAarHUTHOTO MOJIS.
3akon buo-Caapa-Jlamiaca u ero npuMEeHEHHE IJIs1 pacueTa MarHUTHOTO TOJIS.
3akoH Amnepa. [IpoBoaHuK ¢ TokOM B MarHuTHOM noJe. [lapannensHbie TOKH.
MarauTHO€ MoJie COJICHOUIa U TOPOUa.
[ua- napa- u ¢peppomarauTHbsie BemiecTna. [Ipupona dpeppomarueruzma.
JIBrKeHMe 3apsyKEHHBIX YaCTHUI] B 3JIEKTPUUECKOM U MarHUTHOE IMOJISAX.
S¢dexr Xomna.
[upxynsauus BEKTOpa MarHUTHON MHAYKIMU. 3aKOH MOJHOTO TOKA JJIsi MAarHUTHOTO MOJIst
B BaKyyMe.
SIBnenue snekTpoMarHuTHOM MHAYKIMU. 3akoH Papanes. [lpasumno Jlenmna.
NunykTHBHOCTH KOHTYpa. CaMOMHAYKLIUS.
B3anmuas nHaykuus.
Tpancdopmaropsl.
[lepemMeHHBII CUHYCOUAIBHBIN TOK.
Ienu nepemennoro toka (R, L, C).
Pe3onanc HanpspkeHU 1 TOKOB. MOIHOCTS, BblIeIsIeMast B LIENN [IEPEMEHHOTO TOKa.
DNEeKTPOMAarHUTHBIE BOJIHBI.
DneKTpoMarHuTHBIC KojiebaHus B kojiebarenbHoM KoHType (L, C).
OnTuka. KBantoBas npupoaa csera
OcHoBHBbI€ 3aKOHBI ONTUKU. [ToTHOE OTpaxeHue.
OcHOBHBIE (OTOMETPUYECKHE BETUUUHBI U UX €UHHUILIBI N3MEPEHUSI.
PazBuTue npeacraBieHuii 0 NpupojIe CBETA.
Nutepdepennus ceera. MeToas! Ha0I0JeHUS UHTEPPEPEHIINH CBETA.
PacueT unTEpPEpEeHINOHHON KAPTUHBI OT IBYX HCTOUYHUKOB.
Judpakuus csera. [Ipunnun [olirenca-dpenens.
Hudpakius Opaynrodepa Ha TOHKON IICITH.
Judpakuus Opaynrodepa Ha TUPPAKINOHHON PEIIETKE.
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27. ITonspuzanus ceeta. EcTecTBEHHBIN M MOJISIPU30BaHHbIN cBeT .3akoH Maittoca.

28.  Tlonspu3anus cBeTa MPHU OTPAXKCHUHM U MPEIOMIICHUH Ha TPAHHIIE TBYX TUIIICKTPUKOB.
3axoH bprocrepa.
29. KBanTtoBbI€ CBOICTBA cBeTa. TEMIOBOE U3TyUYEHHUE U €r0 XapaKTEPUCTUKHU.
30.  3axon Kupxroda.
31. 3akonsl Ctedana-bonsiimana u Buna.
32.  KsanroBas runotesa uznydenus u popmysa [lnanka.
33. dororddext. 3akons! BHemHEr0 Gortorddexra.
34.  VpaBHeHue DiHIITeHA A1 BHeNTHEro0 GoTodddexra.
35. Macca u ummynbc GoTOHA, JaBICHUE CBETA.
36.  Dddext Komnrona u ero anemMeHTapHast TEOpHSL.
DJieMeHThI KBAHTOBOI (PU3UKHU ATOMOB
37.  Mogenu atomoB Tomricona u Pesepdopna.
38.  JluneiiuaTsiii ciekTp atoma Bojopona. [loctymarer bopa.
39.  Cmektp aroma Bojopoaa o bopy.
40.  KsanToBas TeOpus CTPOSHHUSI MHOTOJJICKTPOHHBIX aTOMOB.
DJieMeHThI PU3HMKH aTOMHOIO sI/Ipa
41. OO0mwme cBeAeHUS O CTPOCHUH aTOMHBIX sIZIEp.
42. EcrecTBenHast paln0aKTUBHOCTh. 3aKOHBI PAJUOAKTUBHOIO pacnaja.
43.  Snepnas peakuus. MickyccTBeHHas! paJiMOaKTHBHOCTb.
44, Oueprus cBsa3u. JledhekT macchl aTOMHOTO sIpa.
45, Peaknus nenenus. LlemHas peakius.
46.  Peakmums. TepmosiepHas peaxifus.

4. METOAUWYECKHUE MATEPHAJIBI, ONPEJE/ITIOHTAE NPOLEAY PbI
OIIEHUBAHUS 3HAHUU, YMEHUU, HABBIKOB U (UJIN) OIIBITA
JAEATEJIBHOCTH

Texkymmii KOHTPOJIb
Onpoc Kak CpeACTBO TEKYILEro KOHTPOJs MPOBOAMTCA B (OpME YCTHBIX OTBETOB Ha
Bonpockl. CTy/IEeHT OTBEUYAeT Ha MOCTABJICHHBIM BOIPOC Cpasy, BpeMs Ha MOATOTOBKY K OTBETY
HE MPEOCTaBISAETCS.
IIpakTueckue 3amaHusl Kak CPEACTBO TEKYHIEro KOHTPOJS MPOBOAITCS B INUCHMEHHOU
¢dopme. CtyneHTy BbIAAeTCs 3aaHue U npegocranisercss 10 MUHYT JUIs TOATOTOBKH K OTBETY.

IIpomeskyTOUHAs aTTecTANMS

3auer MIPOBOAUTCA IMYTEM IMOABCACHUSA HTOI'OB IO PE3yjIbTaTaM TCKYIICTO KOHTPOJIA U
pe3ynbTaTaM BBITIOTHEHUS pacueTHo-Tpaduueckoit pabotel. Ecnm cTymeHT He crmpaBuics ¢
YacThIO0 3aJaHUH TEKYIIEro KOHTPOJSI, €My NpPEAOCTAaBIISIETCS BO3MOXKHOCTH CIAaTh 3adeT Ha
WUTOTOBOM KOHTPOJHLHOM MEPOTNPHUSTUU B (pOpME OTBETOB Ha BOMPOCH K 3a4ETy WIIM TECTOBBIX
3a1aHui K 3aueTy. @opmy 3adera (OMpoC WM TECTUPOBAHKE) BEIOMPACT MPEIO1aBaTEeIb.

Ecnu 3auer npoBoautcs B (hopMe OTBETOB Ha BONPOCHI, CTYACHTY MpEAaraeTcst OJuH
WM HECKOJIBKO BOIIPOCOB U3 MEPEYHs BOIPOCOB K 3aueTy. Bpems Ha MOATrOTOBKY K OTBETY HE
IpeaOCTaBIIACTCA.

DK3aMeH MPOBOAMTCA B yCTHOW (opme. M3 sK3aMeHAIIMOHHBIX BOIIPOCOB COCTABIISETCS
30 »Kk3aMeHalMOHHBIX OwuieToB. Kaxxaplii OMIET COCTOMT M3 TpeX BompocoB. KomruiekT
3K3aMCHAIIUOHHBIX 6I/IJICTOB MMPCACTABJICH B y‘-Ie6HO-MeTOIII/I‘-ICCKOM KOMIIJIEKCE AUCHUIIIIUHBI.
Ha nmoaroToBky kK OTBETY CTyIE€HTY npenoctanisieTcss 20 MUHYT.
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