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rOCyAapCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa M0 HanpasieHuto noArotToBku 23.03.03
«OKCIuTyaTarys TPaHCIIOPTHO-TEXHOIOTHYECKIX MAITNH U KOMITJICKCOBY». Y TBEPK/ICH MPUKA30M
MunuctepcTBa 006pa3zoBanus U Hayku Poccuiickoit deneparu Nel470 ot 14 nexabps 2015 r.

Pabouas nporpamMMa paccMOTpeHa Ha 3aceaHuu KadeIpbl 3JeKTPOIHEPreTUKH

[Ipotokon Ne 16 « 30 » _aBrycra 2016T.
W.o. 3aBenyromiero kadeapoi b - I'.B. lBanoB
COTI'JTACOBAHO:
3aBeqyrolmMii  BbIycKaromend kadenpoi H,r\
cepBHCa aBTOMOOMIJIEH U TEXHOJIOTMYECKUX MAILIUH - _“H.C. 3axapos
PaGouyio nporpammy paspadoraJ: ey & 2

yio nporp y pasp —F 73/ <
B.1. HoBocenog, noreHT kadeapsr 39, K.¢.-M.H., JOIEHT \ SNE/




1. Heau u 3a1a4y JUCIUILINHBI:

Iean:ocBoeHNE PyHIAMEHTATBHBIX (DU3NYECKUX 3aKOHOB M MOHSATHUN M MPUMEHEHHUE UX Ha
MPAKTHKE.

3agaun:

- (popmupoBaHUE CUCTEMHBIX 3HAaHUHN (YHIAMEHTAIBHBIX (PU3HUUECKUX TEOPU U
COOTBETCTBYIOIIUX METOA0B HAyUYHOT'O MIO3HAHUS [TPUPOJIBI;

- U3y4YEeHHE FKCIIEPUMEHTAIILHOM HAay4HOH anmnapatypsl 1 OpMUPOBaHUE HauyaIbHbIX HABBIKOB

OpraHM3aliy U IPOBEICHUS IKCIIEPUMEHTAIbHBIX UCCIIEI0BAHUN;

- (popmupoBaHUe HaBBIKOB (PU3MUYECKOTO MOJEIUPOBAHUS IPUKIIAJAHBIX 3a/1a4 CIIEHHUATbHOCTH;

- (hopMupoOBaHUE HAYYHOI'O MUPOBO33PEHHS U PA3BUTHE TEOPETHUECKOTO MBILIUICHUS

2. Mecto aucuuniunbl B cTpykrype OIIOII BO:

Jucuuruinia « @u3KnKa» OTHOCUTCS K 0a30BOM YacTH yueOHOTO IJIaHa.

Jlis ocBoeHMsI 00yUarOIMMHKCS COACPKAHUS TUCHUIUIMHBI UCTIOIb3YIOTCSl 3HAHUS, YMEHUS
U BUJBl JEATEIBHOCTH, C(POPMUPOBAHHBIE y HUX B Ipoliecce H3ydeHus npeameroB «Dusukay,
«MaremaTukay, « HpopmaTuKa» Ha MpeabIAyIIEM YpOBHE 00pa30BaHMUsL.

OcBoenue nuctMIIMHbl «DPU3MKa» SBISETCA HEOOXOAUMBIM 3JIEMEHTOM IMpPU H3YyYCHHU
JUCLUIUIMH ~ MHPOBO33pEHUYECKOH M NpoQeccHOHANbHOM HampaBieHHOCTH: «Dunocodus»,
«be3omacHocTs  KHU3HeAesaTenbHOCTH», — «lIpuknamHas — mexanHuka»,  «l'mopaBiauka U
TUIPOITHEBMOIIPUBO]I TPAHCIIOPTHBIX M TPAHCIIOPTHO-TEXHOJOTHYECKUX MAIllMH U 000pYy10BaHUS»,
«Temnorexnuka», «MatepuanoBeneHue», «MeTponorus, CTaHIapTU3alus, CcepTU(UKALUN,
«O0mas  2IeKTPOTEXHHKAa M JJIEKTPOHUKa», «OJEKTPOHUMKA U DIEKTPOOOOpYIOBaHUE
TPAHCHOPTHBIX U TPAHCHOPTHO-TEXHOJIOTMYECKUX MAIlMH U 000PYI0BAHUSNY, « DKCIUTyaTallMOHHBIE
MaTepHuaib».

3. TpeOoBaHusi K pe3yJbTaTaM OCBOEHMS JUCUMIIJIMHbI:
IIpouecc wuzydenuss aucuuiivabl, B cooTBeTrcTBUM ¢ OIIOII, B OCHOBHOM HampaBlieH Ha

dbopmMupoBaHue OOIIEKYIBTYPHBIX KOMITETEHIIN:

Tabmuna 1
Howmep/ | Conepxanue B pesynbrare nzydeHust JUCIUTUTMHBI 00YUYaIOIIUecs JOJKHBI
MHJIEKC | KOMIIETEHINH
KOMIIET | WJIM €€ YacTH
eHLIAN 3HATh yMETh BJIAJIETh
OK-7 CrocoOHOCTBIO K | OCHOBHBIE pa3fiefibl | IPUMEHSTh HaBBIKAMU
caMOOpTaHu3alu 1 | GU3NKH, nproOpeTeHHbIe MOy YCHUS
camM000pa30BaHHIO HarnpaBJICHUS 3HAHUS 10 PU3UKE 00BEKTUBHOM
pa3BuUTHUSA JUISL pacIlupeHus uHbopMaluu oo
COBPEMEHHOMU CBOET0 HAYYHOTO OKpY’KaroIieM
buzukw, MHPOBO33PEHHUS U Hac Mupe
¢u3nuecKkre MeTo/Ibl | caMooOpa30BaHUs
HAy4YHOT'O O3HAHMS
IPUPOABI
OIIK-1 | cmoco6HOCTH CIOCOOBI TIOYYEHHSI | TTOJTydaTh crioco0aMu
pemarb UH(POPMALIIH 110 UHOPMALIUIO TIO NOJTyYEHUs
CTaHJApPTHBIC 3a/1a4M | AUCLUUIUINHE, B TOM | JUCLUIUIMHE UH(POPMALIUH 110
npodeCCHOHATBLHON | YHCTe ¢ pa3HbIMU JMCLHUIUIMHE, B




NEeSITETLHOCTH Ha IPUMEHEHHUEM croco0amu, B TOM TOM YHCJIE C
OCHOBE UH(POPMALIMOHHO- qucie ¢ IpUMEHEHHUEM
MH(POPMAIIMOHHON U | KOMMYHHUKAI[HOHHBI | IPUMEHEHHEM UHPOPMALMOHH
o6ubnrorpadguueckoil | X TEXHOIOTHI MH(pOPMaIMOHHO- o-
KYJIBTYPHI C KOMMYHHUKAIIHOHHBl | KOMMYHHUKAITHO
IpUMEHEHHEM X TEXHOJIOTUH HHBIX
MHPOPMAIIMOHHO- TEXHOJIOTHIA
KOMMYHHUKAI[HOHHBI
X TEXHOJIOTUH U C
YU€TOM OCHOBHBIX
TpeboBaHMUit
MH(POPMALIMOHHOM
0e3onacHOCTH

OIIK-3 | roToBHOCTB OCHOBHBIE 3aKOHBI IPUMEHSTh TEXHOJIOTUEH
PUMEHSTH CUCTEMY | (PU3HUKH, 9TOOBI OCHOBHBIE 3aKOHBI PUMEHECHHUS
(yHIaMEHTAIbHBIX | UCIOJIB30BaTh X buzuku s 3aKOHOB (pU3UKH
3HAHWUH JUTS peUICHUs 3a7a4, | pelIeHHs 3a1ad, JUTSL PEeUICHUS
(MaTeMaTH4eCcKux, CBSI3aHHBIX C CBSI3aHHBIX C 3ajad,
€CTeCTBEHHOHAYYHBI | IKCIUTyaTaIluH OKCILTyaTaIH CBSI3aHHBIX C
X, HTH)KEHEPHBIX U TPaHCHOPTHO- TPaHCHOPTHO- JKCIUTyaTaluu
HKOHOMHYECKHUX) TEXHOJIOTHIECKUX TEXHOJIOTUIECKHUX TPaHCIOPTHO-
TSt MallluH U MallliH 1 TEXHOJIOTUYECKU
UICHTU(HKAIIHH, KOMILJIEKCOB KOMIIJIEKCOB X MallvH U
(dbopMyaMpoBaHUs U KOMIIJIEKCOB
pereHuHs
TEXHUYECKHUX U
TEXHOJIOTUIECKUX
npobiem
OKCIUTyaTaIiH
TPaHCHOPTHO-
TEXHOJIOTUIECKUX
MaIlluH 1
KOMIIJIEKCOB

[Inanupyemble pe3ynbTaTbl 00y4yeHHs Uid (HOPMUPOBAHHS KOMIETEHUUH M KPUTEPUU HX
OLICHUBAHMUSI IPUBEACHBI B IPUIIOKEHUH 1.

4. Conep:xkanue THCHUTLTUHBI
4.1 ConepxxaHue pa3jiesioB U TeM THCHHIIMHBI

Tabmma 2
Ne HaunmenoBanue
u/n pa3aena Conep:xanue pa3jaesia IMCHUIITHHbBI
JUCHMILTMHBI
1 duznyeckue Pons ¢u3ukm kak HayKd B Pa3BUTUH TEXHUKH W BIIUSHUC
OCHOBBI TEXHUKM Ha  pa3BuTHe  (QU3MKU. MeEXaHUYeCKoe  JIBIKCHHE.
MeXaHNuKH [IpencraBienus o CBOMCTBAaX MPOCTPAHCTBA U BPEMEHH.

NBIDKEHHE

Kunematuka wmarepuanbHoit TOukH. CKOPOCTh U YCKOPEHHE

TBEPJIOTO

TCIa.

MaTephalibHON TOYKH. HopManbHOE W TaHTEHIIMAIBLHOE COCTABIISIOIIHNE
yckopenus. OCHOBHBIC THITHI IBIYKEHUSI MAaTCPUATBHON TOYKH.
KunemaTtnka aOCOJNIOTHO TBEPIOrO TeJa.
OneMeHThI

HOCTyHaTeJ'IBHOC

KHMHEMAaTUKH
BpaIaTCJIbHOTOABUKCHH . VYrnoBas CKOpPOCTb U YTJIOBOC YCKOPCHHC.
CBSI3b C TUHEUHEIX U YIJIOBBIX KWHEMATUYCCKUX BCIIMYMH.
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JluHaMpKa MaTepuaJIbHOM TOYKHW. lHepruanbHble CHCTEMBI
orcuera. Cuibpl B MEXaHUKE. 3aKOHbI JUHAMHUKN MAaTEPUAIIBHON TOYKH U
CUCTEMBl MaTepuaibHbIX ToOueK. LleHTp Macc (UEHTp HHEpIUH)
MEXaHUYEeCKOMN CUCTEMBI. [[BUKeHrEe LeHTpa macc.

Oneprusa. Pabora cunbl, MomHocTh. KuneTnueckas sHeprus
MaTepualbHOM TOUYKHM, MexaHudyeckol cucremsbl. [loTeHunanpHas
SHEpPrusi MaTepHabHOM TOYKM BO BHEIIHEM CHJIOBOM Iojie. CBS3b
MEXIy CHJIOM, JCHUCTBYIOLIEH Ha MATEpUAIBHYI0 TOYKY, MU
MOTEHIMAIBHON YHEPTUEH. [ToreHManbHas 3HEPrusi MEXaHUYECKOM
CUCTEMBI.

MoOMEHT cuiibl U MOMEHT HMITYJIbCa MEXaHMYECKOH CHCTEMBI
OTHOCHUTEIIBHO OCU. MOMEHT HMHEpLUUU Tella OTHOCUTEIBHO OCH.
Brruncienue MmoMmenTa unepuun tena. Teopema llteitHepa. YpaBHeHue
JUHAMHMKU BpaIlaTeIbHOIO JIBUKEHUS TBEPAOIO Tela OTHOCHUTEIBHO
HEMOJBMKHOM ocu. KnHeTnyeckast SHeprusi Bpalaruerocs Tenia.

3aKOHBl COXpaHEHUsA. 3aKOH COXPAHEHHs HMITYJIbCa. 3aKOH
COXpaHEHHS MOMEHTAa HMITyJibca 3aKOH COXpPaHEHMsI MEXaHM4eCKOU
9HEPruy. 3aKOH COXPAaHEHUS U NPEBPAILECHUS DHEPIUH.

OcHoBbI pensTUBUCTCKOM MexaHuku. [IpeobpasoBanus ["anunes.
@yHJaMEHTAIbHbIE IPUHLIMIIBI CIIEHUATIBHON TEOPUH OTHOCUTEIBHOCTH.
[IpeobpazoBanusi Jlopenna. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH.
OTHOCHUTENBHOCTh JUIMH U INPOMEXKYTKOB BpeMeHu. VHTepBail.
Penartuuctckuii ummnynbc. PensituBucTckas (opmaBTOpOro 3akoHa
Herotona. PensTuBUCTCKOE BBIpaKEHUE [UIsl KMHETUYECKOM HSHEPrUU.
[lonnas penstuBucTCKasg SHEprusi yacTuipl. CBsI3b MEXIy  IOJIHOM
PEJIATUBUCTCKON SJHEPIUEN U PEISTUBUCTCKUM MMITYJIbCOM YaCTHILIBI.

Mexannueckue
KO0JIe0OaHUuA U
BOJIHBI

KonebarenasHoe JBUYKEHNE MEXaHUYECKON CHUCTEMBI.
l'apmonnueckne  mexaHuuyeckue — koieOanus.  KunemaTtuueckue
XapaKTepUCTUKU rapMoHudyeckux koneOanuit. [uddepenumnansHoe
ypaBHEHHE TapMOHHWYECKHX KoyiebaHui. lIpykuHHBIN, (Qu3nueckuil u
MaTeMaTHYeCKU MasTHUKU. DHEPrus FrapMOHUUYECKUX KOJICOaHHH.

CrnoxeHne TrapMOHMYECKHUX KOJI€OaHWH OJHOTO HANpaBiCHUS U
OJIMHAKOBOM 4acTOoThl. buenns. ClnokeHne B3anMHO-TIEPIEHANKYISIPHBIX
KOJIeOaHUH.

3aryxaromue konebanus. JuddepennumanpbHoe ypaBHEHHE
3aTyXaloMmux KojeOaHuid. XapaKTepUCTHKH 3aTyXalOIIMX KoJeOaHuil.

Brinyxnennsie  konebanus. JuddepeHnuansHoe ypaBHEHHE
BBIHY)KJICHHbIX ~ KojieOaHWil. Ammiuuryaa cmemeHus U (asa
BBIHY’KJICHHBIX KoJiebanuil. [lonarue o pezonance.

Mexanuueckue BOJHBI. MeXaHu3M 00pa3oBaHHMs MEXaHUYECKHUX
BOJIH B ynpyroil cpene. [IpoioapHbIe U MONepeYHbIE BOJHBL. Y PaBHEHUE
Oerymieil BOJHBI. XapaKTEpUCTHKH BOJHBL. BoiHOBOe ypaBHEHHE.
®dazoBasi CKOPOCTh. DHEPrus nepeHocumas oerymeir BoiaHou. [IpuHmmm
cyneprno3uiuu BoJH. WHTepdepeHimss M audpaxius MeXaHMYECKUX
BOJIH. CTOsTYME BOJIHBI. Y paBHEHHE CTOSYEH BOJIHBI.

MouexyasipHas
(pusuka
UTEePMOJAMHAMHKA

OcHOBHbBIE TOJIOKEHUST M omnpeaeneHus. CTaTUCTUYECKUU U
TEPMOJMHAMUYECKAN  METOJbl  HCCIENOBaHUS  MaKpPOCKOIMMYECKUX
cucTeM (TepMOAMHAMUYECKUX cucTeM). MeanbHblid Ta3 — Kak OJHA U3
OCHOBHBIX HJealln3alluid MOJIEKYJSIpHOH (GU3UKH U TEPMOJIMHAMUKHU.
YpaBHEHHE COCTOAHUS UICATBHOIO ra3a. ['a30BbIe 3aKOHBI.

MonekysipHO-KHHETHYECKass ~ TEOpUs  WACAIBHOIO  rasa.
JlaBnenue wupeanpHoro rasa. OCHOBHOE YpPaBHEHHME MOJIEKYJISIPHO-




KUHETHYecKOM Teopuu. CpenHsis KUHETUYECKash DSHEPIrUs MOJIEKYI.
Uucno cremeHeid  cBOOOABI MOJIEKYJBl. 3aKOH pPaBHOMEPHOTO
pacrpenieseHusl SHEPTUU 10 CTETEHsIM CBOOOIBI MOJIEKyI. BHyTpeHHs s
SHEPTHsl UICATLHOTO ra3a.

WneanbHplil Ta3 B OTCYTCTBUM BHEIIHETO nojs. Pacnpenenenue
MakcBemia o MOJyJIIM CKOpPOCTE. XapaKTepHbIE CKOPOCTH JIBHXKECHHS
MOJIEKYI.

WneanbHplii  Ta3 BO  BHEIIHEM  NOTEHUUAJIBHOM  IIOJIE.
Pacnpenenenue bonbsimana. bapomerpuueckas dpopmya.

OcHoBbl  TepMonuMHaMuku. TepmonuHamuyeckas  CHUCTEMA.
PaBuosecHoe COCTOSIHHE. PaBHoOBecHEBIE MIPOLECCHI. Pabora,
coBepuiaeMas TEPMOAMHAMMUYECKON cuctemMon. KoiauuecTBO TEmIoT.
TennoeMkocTs. BHYTpeHHsASI dHEpruss TEPMOJUHAMUYECKOW CUCTEMBI.
[lepBoe Hayano (3aKOH) TEPMOJMHAMUKU. TEIIOEMKOCTh HJI€AIbHOTO
raza. [lomutponmueckue mporeccel. Paborta, coBeprmaemasi uaeaaIbHbIM
ra3oM B IOJUTPONMYECKHX Mpoleccax. [IpumeHenne nepBoro Hauana
TEPMOJMHAMUKY K TPOIIECCaM B UJCAIILHOM Ta3e.

OOparuMble ¥ HeoOpaTMMble  NPOLECCHL.  DHTPOMMS,
CTATUCTUYECKUN cMbICH »HTporuu. Popmyna bomeiimana. OcHOBHOE
TEPMOJMHAMMUYECKOE TOXKIECTBO. BrIunCiIeHNE SHTPOIIUH.

Kpyroseie (ukinnueckue) nporecchl. TernoBble MamuHbl. Luki
Kapno. Bropoe nHawano tepmoauHamuku (dopmynupoBku TomcoHa,
Knaysuyca u [Ipuroxuna).

Tperbe Hauano (3aKoH) TepMoAMHAMHKH. HemocTmxuMocTb
a0COIIOTHOTO HYJIS.

Peanbuble rasel. 'a3 Ban-nep-Baanbca. YpaBHeHUE COCTOSHHUA
peanpHOTO Ta3za (ypaBHeHHe Ban-mep-Baanmbca). DkcrnepuMeHTanbHBIE
M30TEPMBI PEaIbHOIO rasa.

PaBnoBecue ¢a3. dDazoBeie nepexoanl. Da3oBeIil mepexon ra3z —
AKHUJKOCTb.

HepaBnoBecHbie TEPMOIMHAMHUYECKHE CUCTEMBI. SIBlIeHus
nepeHoca B raszax (auddysus, TEIUIONPOBOJHOCT U BHYTpPEHHEe
tpenne). CTONKHOBEHHE MOJIEKYJ M mporiecchl mnepeHoca. Cpemnee
YHCIIO CTOJKHOBEHUH M CPeAHss JUIMHA CBOOOIHOIrO Mpobera MOJeKyJ.
DddexkTuBHOE TOTIEpeYHOE CcedeHue. MOoeKyIIpHO-KHHETUYECKAst
MHTEpIIpETALMs] IBJICHUN TIEPEHOCA.

JIEKTPUYECTBO U
Mar"HeTu3sm

OIIEKTPOCTAaTUKA. OJIEKTPUYECKHM 3apsiA. 3aKOH COXpaHEHUs
JNEKTPUYECKOro 3apsaa. 3akoH KyroHa. DJIEKTpOoCTaTHMYECKOE MOJe€.
OcCHOBHBIE ~ XapaKTEpPUCTUKU  DJIEKTPOCTATUYECKOTOo  MOJsd  —
HaIpPSDKEHHOCTh, TOTEHUUAN. JJEKTPOCTATHUYECKOE I0JIE€ TOYEYHOTO
3apsa, TUATIONS, PAaBHOMEPHO 3apshDKEHHON ceprueckoil TOBEPXHOCTH,
PaBHOMEPHO 3apsHKEHHOM OeCKOHEYHOM IUIOCKOCTU.CBS3b  MEXIy
HaMpsDKEHHOCThIO M MOTEHIMAJIOM 3JIeKTpocTaTudeckoro mosisd.Pacuer
INEKTPOCTATUYECKUX MTOJIEW METOI0OM CYIEPIO3UIINN.

Teopema Octporpaackoro — I'aycca ams 3JI€KTpOCTAaTUYECKOTO
noiis B BakyyMme. [Ipumenenne treopembl Octporpaackoro — ['aycca uist
pacdera JIEKTPOCTaTUYECKUX IOJIEH B BAKyyMe.

Onektpuueckoe  moie B audiekTpukax.  [lomsipusanms

JTUDJIEKTPUKOB. [Tonsapu3zoBaHHOCTB. Tumnst TUDJIEKTPUKOB.
DNEeKTpUYECKOe CMelleHue (dIeKTpuyeckas MHAyKOus). Teopema
Octporpaackoro — [laycca g 3lEKTPOCTAaTHUYECKOTO TOJNS B

JUSJICKTPHUKAX. CGFHGTOBHCKTpI/IKI/I.
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[IpoBogHukM B 3nekTpocTaTuyeckoMm moje. Pacnpenenenue
3aps/IoB B TNPOBOJHMKE. DIIEKTPOEMKOCTh YEAMHEHHOTO IPOBOJIHUKA.
Konpaencaropsl.

DNEeKTpUYEeCKasl SHEpPrus. OJIEKTpUUYECKash SHEPIHs CHUCTEMBbI
TOYCUHBIX  HEMOJBIKHBIX  3apsi/ioB, 3apsHKEHHOTO  MPOBOJIHUKA,
3apsKEHHOT0 KOHJIEHCATOpa. DHEPrUs 3JIEKTPOCTATHYECKOTO MOJIS.

[IoCTOSIHHBIN INEKTPUYECKUN TOK, €ro XapaKTEpUCTHUKU H
YCJIOBHS CyILECTBOBaHMs. 3akoHa OMa Il OJTHOPOJHOTO y4yacTKa LenH
B MHTErpajibHOM U auddepenunanbHoi (JokanbHOM) popmax. PazHocth
MOTEHIMAJIOB, AIEKTPOJABWXKYIIAs Cuja, HampsbkeHue. 3akoH Oma Juist
HEOIHOPOJHOTO yYacTKa LEMH M VIl 3aMKHYTOM 1enu. 3akoH [[xoyis-
Jlenma. PasBetBnennbie nemnu,mpaBmina Kupxroda. Knaccuueckas
JJIEKTPOHHAs] TEOpHUs AIIEKTPONPOBOJHOCTH MeTaiioB.PaboTta BhIXOAa
3JIEKTPOHOB M3 MeTaia. TepMO3JIeKTpOHHas sMuccusi. TOK B raszax.
[Tna3ma.

CrauvoHapHO€ MAarHMTHOE T10J€ B Bakyyme. MarHuTHas
uHayKnus.3akoH ~ Amrepa. MarautHoe mone  Toka.  [IpuHIMn
cynepno3uiuu nojei. 3akon buo-Casapa-Jlamnaca u ero npuMeHeHnue
JUIST  pacueTa MAarHUTHOM WHIYKIHUM TIOJIEH, CO3JIaHHBIX TOKaMH
pa3nuuHON KOH(Urypauuu (TOKa, MPOTEKAIOIIETO M0 MPIMOTHHEHHOMY
y4acTKy IpOBOJAHMKA, KPYrOBOI'O TOKa M T.JA.). 3aKOH IOJIHOTO TOKa
(UMpKyIAIMS BEKTOpa MAarHUTHON MHAYKIMK) IS TIOJISI B BAKYyM€ U €T0
MPUMEHEHHE K pacdyeTy MAarHUTHOTO IIOJIsI TOpOWAA M COJICHOMA.
MarHuTHbII MOMEHT BUTKa ¢ TOKOM. KOHTyp ¢ TOKOM B MarHUTHOM
nosie. Marautseiit motok. Teopema Octporpanckoro — ["aycca. Pabora,
coBepllaemMasi CWJIaMHd MAarHUTHOTO TMOJs, 0pH  TEpPEeMEIICHUH
MMPOBOTHHUKA (KOHTYPa) C TOKOM.

JelicTBue MarHMUTHOrO TMOJS Ha JBWXKymmi 3apsg. Cuia
Jlopenua. JIBwKeHHE 3apsDKEHHBIX  YacTUIl B MAarHdTHOM |
37eKTpudYecKoM TnoJiax. [IpuHIMNI AEHCTBUS MUKIMYECKUX YCKOpUTEIEH
3apsOKeHHBIX YacTuil. D¢ dekT Xommra.

CranroHapHOe MarHUTHOE TOJie B BelleCTBE. MarHeTuku, THUIIbI
MarHeTMKoB. MarHuTHble MOMEHTHI aTOMOB. HamarHm4mBaeMocCTh
MarHeTuka. J[namMarHeTuKu v nmapaMarHeTUKU B MAarHUTHOM TOJI€. 3aKOH
MOJTHOTO TOKa JUIsi MarHUTHOTO TOJII B BemecTBe. HampsuikeHHOCTH
MAarHuTHOTO 1oJist. PeppOMarHeTUKH.

DIIeKTpOMarHuTHas WHIYKIUS. OcHoBHOI 3aKOH
3JIEKTPOMATrHUTHOMN HHIAYKIUH. IIpaBuno Jlenua. SBnenne
caMOMHAYKIMU. HIYKTUBHOCTh. TOKM TIpU 3aMBIKAaHUU M Pa3MbIKaHUH
3JIEKTPUYECKON 1IeNH, COAepKallled KaTyIIKy WHIYKTUBHOCTHU. SIBiIeHME
B3aMMHOMN WHIYKIIUH.

MarnuTHass SHEprust DJEKTPUUECKOrO0 TOKa. OHEpPrus Hu
IJIOTHOCTh DHEPTUU MarHUTHOTO TIOJIA.

OnekTpomaraiutHoe mnoje. Cucrema ypaBHEeHMM MakcBenna B
UHTErpanbHOi u nuddepennmansHoi popmax. CBoiicTBa ypaBHEHHIA
MakcBemna. MarepuanbHble YpaBHEHHUS.

ONeKTpOMarHuTHeIE  KojieOanuss W BOJMHBL ~ CBOOOIHBIC
rapMOHHYECKHE KONeOaHUs B DIIEKTPUYECKOM KojeOaTeabHOM KOHTYpE.
3aTyxarolre U BEIHYKJICHHBIE JICKTPHUUECKUE KOJIeOaHMsI.

DNEeKTpOMarHuTHa BOJIHA. Pacnpoctpanenue MIJIOCKOM
3JIEKTPOMArHUTHOM BOJHBI B OJHOPOJHOM, HEMPOBOASLIEH Cpele.
BonHoBoe ypaBHeHue. OCHOBHBIE CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH.




OHeprus AJIEKTPOMAarHUTHBIX BOJH. [IIOTHOCTH MOTOKA 3HEpPruu
3JIEKTPOMAarHUTHON BOJIHBI (BexTOp YmMmoBa — IloitHTHHrA).
HMHTEeHCUBHOCTB 3JIEKTPOMAarHUTHOM BOJIHBI.

OnrTuka

BonnoBast ontuka. Wntepdepennus cera. KorepeHTHOCTh H
MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH. Pacder wuHTepdepeHLnOHHOM
KapTHHBI OT JIByX KOT€PEHTHBIX MCTOYHHMKOB. MHTepdepeHuus cera B
TOHKMX IUIeHKax. HWHtepdepomerpsl. dudpakuus cBera. Ilpuniun
Ioiirenca — ®penens. Judpakuns Openenst Ha KPYTJIOM OTBEPCTUU H
nucke. ludpakuus OpayHrogepa Ha 1menu U JUPPaKLIHOHHON peleTKe.
Paspemaromnias crnocoOHOCTh oONTHYECKUX NpuOopoB. [Audpakuus Ha
npoctpancTBeHHOH pemerke. @opmyna Byneda — Bbpoarra. Ilonstue o
rojorpaguu.

[Hongpuzanus cBera. AHaau3 NOJSPU3OBAHHOIO CBETa. 3aKOH
Mamntoca. llonspusanus cBera IHpuU OTPAKEHUU U IPEIOMIICHHH Ha
rpaHulle pa3jena JAByX JAUINIEKTpUKOB. 3akoH bprocrepa. JlBoitHoe
Jy4EnpeIoMIICHHE. Bpamenue IUIOCKOCTH HOJIIPU3ALIU Y.
HckyccTBeHHas ontuyeckasi aHU30TPOIIHSL.

B3anmopencreue cBera ¢ BemecTtBoM. llormomeHue cBera.
Paccesnue cBera. [lucmepcus cBera. HopmanbHas M aHOMaJIbHAs
qucniepcun  cBerta. OCHOBBI  KJIACCUYECKOW  JJIEKTPOHHOM  TEOpHH
JIICTIEPCUU CBETA.

KBaHTOBBIE CBOWMCTBA JIEKTPOMAarHUTHOIO M3JlydeHHus. TeruioBoe
u3NyuyeHue. 3aKOoHbl TEIJIOBOIO M3JIy4eHHs aOCOIIOTHO YEPHOIo Teja.
[Ipo6nema TteroBoro usnyueHus. ['mumotesa Ilmanka o KBaHTOBaHHM
sHepruu ocumwiatopa. @opmyna [lnanka. OnrTuyeckas TUPOMETPUS.

Buemnuii  GoToappexT M ero OCHOBHbIE 3aKOHOMEPHOCTH.
KBanroBas Tteopus BHemHero ¢ortorddekra. YpaBHeHHe DHHIITEIHA
s porodddexra.

Oddexr Komnrona. JlaBnmenue cBeta. KBaHTOBOEe M BOJHOBOE
OoOBsICHEHUsI JaBJeHHs cBeTa. KoprmycKyJIspHO-BOJIHOBOH Jyaslu3M
EKTPOMArHUTHOTO U3JIy4eHUs. DPOTOHBI.

9JIeMeHThI
KBAHTOBOM
MeXaHHuKH U
aTOMHO# (U3UKHU

KopnyckynsipHO-BOTHOBOM Jyanu3M MUKpoyacTull. ['umoresa e
Bbpoitnst. OneiTHOE 000CHOBaHME KOPITYCKYJISIPHO-BOJTHOBOTO JTyain3Ma
mukpouacturl. CooTHoieHUs  HeompeneiaeHHocTedt  [eiizenOepra.
VpaBuenne llpeauHrepa s CTallMOHApHBIX cocTosHMK. YacTuna B
OJIHOMEPHOU MpsAMOYTONbHOM “noTeHuumanbHo sime”. [lpoxokneHnue
YaCTHUIIBl CKBO3b TOTCHIHAIBbHBIA Oaphep. [loHATHE O KBaHTOBOM
FapMOHMYECKOM OCLHUIUIATOPE.

OneiTel  Pesepdopna mo paccesHHIO 0-4acTUI[ BEIIECTBOM.
SnepHaa monens aroma. JInHeuaTelii ciekTp aroMa Bojgopona. Teopus
bopa 1u1st BOgopo10noJ00HBIX aTOMOB.

ATOM BOJOpOZia B KBAaHTOBOM MexaHHKE. OCHOBHOE COCTOSIHHE
aToMa Bojopoja. [naBHOoe, OpOWTaIbHOE W MAarHUTHOE KBAaHTOBBIE
yucna. CrnuH snekrpoHa. CninHoBoe kBaHTOBOE yucio. [Ipunnun [Taynu.
Pacripenenenuie >neKTpoHOB B arome Mo cocTostHUsIM. [loHsTue 00
SHEPreTUYECKUX YPOBHAX MoOJeKyd. CHekTpbl aTOMOB W MOJEKYI.
[lorynonienne, CHOHTAHHOE W BBIHYXKJIEHHOE u3iydeHus. lloHsatue o
jasepe.

9J1eMeHThI
KBaHTOBOM
CTATHCTHKH U
¢usukm TBEpIOrO

OO0mue mnpeacTaBleHUsT O KBAHTOBBIX CTAaTUCTHKaX. DYHKIHMH
pacnpenenenus @epmu — [lupaxa u boze — DiHIITElHA.

30HHAs TEOpUS TBEPIbIX TeJI. ODHEPreTUYECKHE 30HBI B
KpucTtajax. MeTamibl, IU3IEKTPUKH U NOJYTPOBOIHUKH.
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TEJaa

DNEeKTPONPOBOAHOCTh TBEPABIX TeNl. DnexTpuueckas
IPOBOJUMOCTb MmeTtauoB.CoOCTBEHHAs IIPOBOJIUMOCTh
MOJIyPOBOHUKOB. [IpuMecHass MpPOBOAMMOCTH IOJIYIPOBOAHHUKOB.
ONEeKTPOHHBIA M JBIPpOYHBIM  monynpoBoaHuKW.  [loHsTHe 0O
CBEPXIIPOBOAMMOCTH.

DJIeMEeHThbI
sAAepHOi Ppu3uKuU
U (PU3UKH
3JIEMEHTApPHBIX
YacTHL

AtomHOe sapo. CTpoeHHE U XapaKTEpPUCTUKH aTOMHOIO sjpa.
Hyxuonsl. [legexT Macchl ¥ 3HEPIHsl CBA3M sA1pa. SEepHbIE CHJIBL.

PaguoaktuBHOCT. OCHOBHBIE THIIBI PAJUOAKTUBHOCTH. 3aKOH
PaaMOaKTUBHOIO pacnaja.

SAnepHele peakuuu. Peakuny neneHus TsOKEbIX Al€p, LENHbIE
peakuuu. Peaknus ~— cuntesa. TepmosiaepHble peakuuu. [IpoOnema
OCYILECTBIICHUS YIIPABJIIEMOI0 TEPMOSIEPHOIO CUHTE3A.

OnemeHTapHble yacTulpl. DyHAaMeHTaIbHbIE B3aWMOJEHUCTBUS.
YacTuubl M aHTUYACTULBI. 3aKOHBI COXPAHEHMsI IPU POXKICHUAX U
B3aMMOIPEBPALICHUSX  DJIEMEHTApHBIX  YacTUL]  (AJIEKTPUYECKOrO,
JETITOHHOT0, GapruOHHOTO 3aps10B). JlenToHbl. Anponsl. KBapku.

Yactuupl — NepeHOoCUrKH (pyHAaMEHTaIbHBIX B3aUMOICHCTBUM.

CucremaTKa 3JIEMEHTapHbIX YaCTHILL.

4.2

Pa3znespl JMCHMIVIMHBI M MEXIMCUUIUIMHAPHbIE CBS3M ¢ o0ecneuynMBaeMbIMH
(mocseAyOIUMHU) JUCHUNIIMHAMHE (€CJIM UMEKTCS)

Tab6muna 3

Ne Ne pa3jiesioB u TeM JaHHOM
AUCHMIINHBI, HEOOXOAUMBIX VIl U3y4YeHHs
o0ecreyuBaeMbIX (MOCJIEYOLINX)

Ne HanmenoBanue o0ecrnieyuBaeMbIx AMCIHILTHH (BIHCHIBAIOTCS
n/n (mocsieayOUIUX) TMCUMILTHH paspaGoTuHKOM)
11213 4 5 6 7 8
1. | BesonacHOCTB XHU3HEAEATEILHOCTH + + + + + +
2. | IlpukmnagHast MeXaHuKa + |+
3. |T'ugpaBnuka W THUAPOMHEBMOIIPUBOI
TPAHCTIOPTHBIX u TPAaHCIOPTHO- | |
TEXHOJOTHUYECKUX MalluH u
000pyT0BaHUS
4. | TeruioTexHUKa + +
5. | MarepuanoBeneHmne + +
6. MeTponomsl, craHmaprusanus, | + + + + + + + +
cepTudUKaImsI
7. | O0uas 3JIeKTPOTEXHHUKA U DJIEKTPOHUKA + + +
8. | DnexTpoHUKa U BIEKTPOOOOPYIOBaHUE
TPAHCIIOPTHBIX u TPaHCIIOPTHO- +
TEXHOJIOTHYECKHUX MallluH u
000pyTI0BaHUS
9. | DkcrtyaTaloHHbIE MaTEpPUAIIbI + + +

4.3. Pa3nennbl (MOAYJIN) U T€MbI JUCHUNJIMH U BUAbI 3aHATHI
B temarnueckoMm miiaHe mpuBeneHa WHMOpMAIUA O pachpeneseHud o0beMa 4acoB BHJIOB
y4eOHOI paboThI IO pa3zesiaM AUCIUILTUHBI




Tabmnura 4

Ne HanmenoBanue Jexr,, IIpakr. Jlao. Cemuna CPC, | Beero,
n/ pa3jaeiioB 3aH., 3aH., pbI,
aK. 4. aK. 4. aK. 4.
n AUCHUTLTHHBI aK. 4 aK. 4. aK. 4.
dusirieckie 8/4 13 14)- : 36/46 58/52
OCHOBBI MEXaHUKHU
2 | Konebanus v BOJIHBI 3/1 -2 4/- - 11/15 18/18
MonexynsipHas
3 | pusuka u 6/3 -13 12/- - 30/46 48/52
TEPMOTUHAMHKA
g | DTEKTPHICCTROT | 1/ 14 20/- : 42176 76/84
MarHeTH3M
5 | OnTuka 8/2 -2 16/- - 24/41 48/45
KBanroBas
6 | McxaHWKa U 8/2 -12 4/- - 12/24 24/28
aToMHas (u3MKa
DJIEeMEHTBI
KBaHTOBOM
7 | cTaTUCTUKHU U 4/0,5 -/- -/- - 6/4 10/4,5
(bu3MKHU TBEPAOTO
Tena
®dusuka sapa u
8 | a;meMeHTapHbIX 2/0,5 -/- -/- - 4/4 6/4,5
YaCTHI]
165/
Bcero: | 53/16 -/16 70/- - 256 288
5. llepevyeHb TeM JIeKIIMOHHBIX 3aHATHI
Tabsnuia 5
Dopmu-
Ne Ne Tpyno- pyembie Metoabl
HauMeHoBaHMe JTeKIHH €MKOCTh
pa3iena | TeMbl (ak. .) KOMIeTe | MpenoaaBaHus
HIIMU
1 2 3 4 5 6
1/1 cemecTp
1 KunemaTtnka MarepuaabHON TOUKH 2/0,5 OK-7, JIEKIUS-TAAJIOT
2 JluHamuka MaTtepuasibHOM TOUYKH 10,5 OTK-, JICKII
OIIK-3 JICKYCCHSI
3 PaboTa 1 MexaHHUYEeCKasi SHEPrust 1/0,5 JEKLUSA-AUATIOT
1 Kunematuka u IUHAMHUKa 2/1
4 JIEKIIHAS-TAAJIOT
a0COJTFOTHO TBEPJIOTO Telia
5 3aKOHBI COXPAHCHHS B MEXAHUKE 1/0,5 JIEKLIUA-TAAJIOT
6 DJeMEHTBI CHEeNHUATBHON TEOPHH 1/- [ ——
otHocuTeabHocTh (CTO)
CBoboHbIE rapMOHHYECKHE
7 Kosie0aHusl. Cnoxenue 1/0,5 JIEKILHSI- TAaIor
5 TrapMOHUYECKHUX KOJeOaHmi
8 3aryxammue W BBIHYXKJICHHBIC 1/- [ ———
KosieOanus. Pe3oHaHc
9 Bonusl B ynipyroii cpene 1/0,5 JIEKIIHSI- TUAJIOT
3 10 | MonekynsipHO-KMHETHYECKas 1/1 JEKIUS-

10




Teopuss Ta3oB. PacmpenencHus JTIACKYCCHSI
Makcsemna u boisMmana

11 BHYTpeHHSISI SHEPTUs HJICaTbHOTO 105 JIEKLIHS-
rasa ! JIUCKYCCHUS
IlepBoe Hayaao TEPMOIUHAMUKH.

12 P pMOa 1/0,5 JIEKIUS-TAAIIOT
TemnoeMKOCTh HACAILHOTO ra3a
Bropoe Hayaio TEepMOIUHAMUKH.

13 P pMoa 1/0,5 JIEKIUS-TAAIIOT
DHTponus

1/0,25 npooeMHas

14 PeanbHble Ta3ml p

JIEKIIUSA
15 | SBnenus nepeHoca 1/0,25 JIEKIUS-IAAJIOT
2/2 cemecTp
DJEKTPOCTaTHUECKOE  MOJe B 2/0,5 OK-7,

16 JIEKIUSI- TAAJIOT
BaKyyMe OIIK-1,
DJIeKTpOCTaTHYECKOE — ToJIe B 2/0,5 OIIK-3

JIEKIUS-

17 nudnekTpukax. IIpoBonHuku B

JTUCKYCCHSI
AJICKTPOCTATHYCCKOM I10JIC

18 ITocTOsTHHBIN STEKTPUYECKUN TOK 3/0,75 JIEKIUS-IAAJIOT
CramyoHapHOe MarHuTHOE II0JIE B

19 1 P 3/0,75 JIEKLIUA-TAAIIOT
BaKyyMe
CranroHapHO€ MarHUTHOE T0JIE B 1/0,25

20 JIEKIUS- TAAIOT
BEIIECTBE

2/0,5

21 | DnexTpoMarHuTHAs UHIYKIUS JIEKIMS-THAIIOT

22 DJIEKTPOMArHUTHOE TOJIe 1/0,25 JIEKIUA-IAAJIOT
DJIEKTPOMArHUTHBIE KOJIEOAHUSA WU

23 P 3/0,5 JIEKIUS-TAAIIOT
BOJIHEI
Bonnosas OIITHKA. 3/1 OK-7,

24 | Untepdepentmss u  audpakmus OIIK-1, | nexuus-auagor
CBeTa OIIK-3
[Monspu3anus cBeTa. 2/0,5

25 | B3aumogeiicTBre cBeTa c JIEKIUSI- TAAJIOT
BEIIECTBOM.

KBanToBbie CBOICTBA 2/0,25

op | IEKTPOMArHUTHOrO  HM3IyYeHHS. JIEKLINS-
KopnyckynsipHO-BOIHOBOM JUCKYyCCUs
JTyaJTu3M

27 JJIeMEHTEI KBAHTOBOM MEXAHUKHU 3/1 JIEKIUS-TAAJIOT

28 Crtpoenue BOJIOPOJIOTIOTO0HBIX 1/0.25 npoOeMHast
atomMoB. Teopus bopa. ’ JIEKIUs
Onucadge aToMOB C  MO3HIUA

29 9 T 3/0,5 JIEKIUS-TAAIIOT
KBAHTOBOM MEXaHUKHU

30 | KBaHTOBEIE CTATUCTHKH 1/0,25 JIEKIUSI- TAAJIOT
30HHaA TEeOpH Hu

31 p 2/0,25 JIEKIUS-TAAIIOT
AJIEKTPOTPOBOTHOCTH TBEPBIX TEI

32 | CtpoeHue u CBOICTBA sIIEp 1/0,25 JIEKIUSI- AUAJTIOT

33 DieMeHTapHBIC YaCTHUIIBI 1/0,25 JIEKLUA-TAAJIOT

Hroro: 53/16
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6. IlepeueHb TeM CeMHHAPCKHUX, MIPAKTHYECKHX 3aHATHI W/WJIM JIAa60PaTOPHBIX padoT

Tabmnuua 6
Dopmu-
Tpyno-
Ne TeMbl NPaKTUYECKUX H pyembie MeToabl
Ne Tembl e€MKOCTh
n/n J1a0OpaTOpPHBIX padoT (ax. u.) KOMIIe- NnpenoAaBaHus
C TeHIHH
1 2 3 4 6 7
IIpakTHKYM 110 pelIeHHnI0 32124
1/1 cemecTp
1 1-2 Kunematuka u guHaMuKa n OK-7, Pemenne 3amau,
MaTepUaTbHONU TOUYKH OIIK-1, KOHCYJIbTaIHs
2 35 Pa6ora, MeXxaHH4JecKas n OIIK-3 Pemenue 3agauy,
' sHEprus. 3aKOHbI COXPAHECHUS KOHCYJIbTaIUs
Kunematnka ©  JuHaMUKa
Pemenne 3amau,
3 4,5 a0COJIOTHO TBEPIOTO Tena. -/1
KOHCYJIbTaIUs
3aKOHBI COXPAHCHHSI
4 6-8 Mexanuueckne KoieOaHus U n Pemenne 3amau,
BOJIHBI KOHCYJIbTaIHs
5 9 MoutekynsspHO-KHUHETUYeCKast n Pemenue 3anauy,
TEOpHUsI Ia30B. KOHCYJIbTaIHs
6 910 BuyTtpennsis SHEprus n Pemienue 3anau,
’ WJIeaJIbHOTO Ta3a BBITTOJIHCHUE
7 11-12 Ileppoe u BTOpOE Hayana n Pemienue 3anau,
TEPMOJIMHAMUKH. KOHCYJIbTaIUs
Pemenue 3amau
8 13 PeanbHbie Ta3bl -/0,5 Aad,
KOHCYJIbTaIUs
Pemenue 3anay,
9 9,14 SIBiteHus mepeHoca -/0,5 KOHCYJIbTAIHS,
BBITIOJIHCHUE
2/2 cemecTp
10 15 DIIEKTPOCTATUUECKOE T0JIE B /0.5 OK-7, Pemenne 3amauq,
BaKyyMe ' OIIK-1, KOHCYJIbTaIUs
DIIEKTPOCTATHYECKOE TI0JIE B OIlK-3
Pemenne 3amau,
11 16 auanektTpukax. IIpoBogHuku -10,5
KOHCYJIbTaIUs
B AJICKTPOCTATHYECKOM T10JIE
12 17 IToCTOSHHBINM DJIEKTPUUYECKUI n Pemenue 3anay,
TOK KOHCYJIbTaIUs
13 18 CrauvioHapHO€  MarHMTHOE n Pemenue 3anauy,
110JI€ B BAKyyMe KOHCYJIbTaIUs
14 19 CranvoHapHO€  MarHMTHOE /0.5 Pemenue 3anau,
T10JIC B BEIIECTBE ’ KOHCYJIbTaIUs
DJIeKTpOMarHuTHast Pemienue 3anau
15 20 P -0,5 A,
WHTyKITHS KOHCYJIbTaIUs
Pemenne 3agau
16 21 DJIeKTPOMAarHUTHOE OJIE -/- AT,
KOHCYJIbTAIHS
17 29 DJIEKTPOMAarHuTHbHIE /0.5 Pemenne 3amauq,
KOJICOAHMS U BOJIHBI ’ KOHCYJIbTaITHS
18 23 WuTepdepenmus u 1 Pemenue 3anau,
nudpakius cBera KOHCYJIbTaIUs
19 24 [Monspu3zanus CBeTa. 105 Pemenue 3anauy,
B3anmoneiicteue  cBera ¢ ’ KOHCYJIbTalUs
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BEILECTBOM.

KBanToBbIC CBOICTBa Pewmenne 3azay
20 25 3JIEKTPOMArHUTHOTO -/0,5 ’
KOHCYJIbTAITUS
U3ITyUYEHUSI.
CooTHoteHust
HEOIPEETEHHOCTEN Pewmene 3azas
21 26 [eiizenbepra. Yactuma B -10,5 ’
. . KOHCYJIbTaIUs
OJIHOMEPHOH TOTEHITUAITBHON
sMe
Pemenue 3agau
22 27 Bonopononono6Hbie aTOMBI. -/0,5 AT
KOHCYJIbTaIHs
DIEKTPOIPOBOIHOCTH Pemenwue 3amau
23 | 29,30 potp -/0,5 A,
TBEPABIX TEJ KOHCYJIbTaIs
24 3132 ATomMHOE SAPO. / Pemenue 3anau,
' DeMEeHTapHbIe YaCTUIIbI KOHCYJIbTaIHs
Hroro: -/16
JlabopaTopHBbIil IPAKTHKYM
1/1 cemecTp
Teopus morpenHocTe OK-7, Pagora B manbix
I/ISMF; €HUE IJ)H/IHeﬁHLIx OIIK-1, Tpymiax,
1 1-5 p 4/- OIIK-3 n1abopaTtopHas
BEJIMYMH U 00HEMOB TeJ
N paborta,
MPaBHIBHOMN GOpMBI
KOHCYJIbTaITHS
N3yuyeHne 3aKk0HOB JlaGopatopHas
2 1,2 MOCTYTATEILHOTO JBUKEHUS 2/- pabora,
Ha MaluHe ATBy1a KOHCYJITaIHs
W3ydenue cuibl TpeHuUs Jlaboparopnas
3 1,2 Ka4eHUs METOI0M 2/- pabora,
HAKJIOHHOTO MasiTHUKA KOHCYJIbTaITUS
N3yueHrne 0CHOBHOTO
aBHEHUS JTMHAMUKH Jlabopatopras
4 4 yp 2/- paboTa,
BpalllaTeIbHOTO JBUKCHHS Ha
KOHCYJIbTaIs
MasTHrke O6epOeka
H3y4yeHrne MOMEHTOB
WHEPIIUU TBEPJIbIX TEJ C Jlaboparopuaz
5 4 p p 2/- paborTa,
MOMOIIBIO KPYTUIBHBIX
9 KOHCYJBTaIs
KoJIeOaHmil.
JlaGopaTopHnas
MastHuk Makcseiuia
6 45 2/- pabora,
KOHCYJIbTaITHS
N3yuenne konebaHuii JlaGopaTopHas
7 5,7 bu3nIecKoro u 4/- paborTa,
MaTEMaTHYeCKOr0 MasiTHUKOB KOHCYJITaIHs
Pabota B manbix
Omnpenenenne koddpuimeHTa rpymnmnax,
8 10,12,15 | TermmonpoBOJHOCTH BO3AyXa 4/- nabopaTopHast
METOAOM HarpeToi HUTU pabora,
KOHCYJIbTaIHsI
Onpenenenne ko3P duiireHta Jlaboparopuas
9 10,15 BA3KOCTH BO3/lyXa U JAJTUHBI 4/- paborta,
CcBOOOHOIO IIpobera KOHCYJIbTaIHsI
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MOJIEKYJI

Ornpenenenue nokazarens

Pa0Gora B ManbIx

10 10-12 aauadaThl BO3IyXa METOJOM 4/- rpyTInax,
Knemana-/lezopma KOHCYJIbTalUs
Hccnenosanue Jlaboparopnas

11 16,17 3JIEKTPOCTATUUCCKUX MOJICH 4/- paborTa,
METOJIOM MOJICIMPOBAHUS KOHCYJIbTaIHs

2/2 cemecTp
W3ydeHue 31eKTpOHHOTO OR-7, JlaGopatopnas
12 18,23 octumorpada 4/- OIIK-1, pabora,
OIIK-3 KOHCYJIbTaIHS
H3MepeHue 31eKTpUIecKoro JlaGopaTopHas

13 18 COIPOTHUBIIEHUS IIPOBOJIHUKOB 2/- pabora,

C IIOMONIBIO MOCTa YHUTCTOHA KOHCYJIbTaIHsI
Onpenenenue Jlaboparopnas
TOPU30HTAILHOM pabora,

14 19 COCTAaBJIAIOIIEN MAarHUTHOTO 2/- KOHCYJIbTAIHS,
TOJISl 3eMJTH C TTOMOIIBIO oOy4aromuit
TaHT€HC-TAJIbBAHOMETpa KOHTPOJTb
Onpenenenue YAEIBHOTO JlaGopaTopHas

15 16,19 3apsiia AIIEKTPOHA c 2/- paborta,
MOMOIIHI0 MAarHEeTPOHA KOHCYJIbTaIHs
CHsATHE TeTIH TUCTEepe3nca U

N JlaGopaTtopHas

16 20 KpUBOI HaMarHUYUBaHUS 9)- pabota,
(dbeppoMarHeTrKa ¢ OMOIIBLIO KoHCY TbTALIH
ocriuiorpada
UccnenoBanue 3aTyXarommx JlaboparopHas

17 23 . 2/- paborTa,
Kosie0aHuit

KOHCYJIbTaIHsI
Nzyuenue BBIHYKICHHBIX JlaGopaTopHnas

18 23 KOJICOaHUI B SJIEKTPUUECKOM 2/- pabora,

K0JIEOATEITHHOM KOHTYpE KOHCYJIbTAITHSI,
PaGota B ManbIx
Onpenenenne panuyca rpynmnax,

19 24 KPUBU3HBI JIMH3BI 10 KOJIbLAM 4/- nabopaTopHas

HrroTona pabora,
KOHCYJIbTAIHS
Nzyuenue nudpakun JlaGopaTopHas

20 24 cBeTaHa LIETIN u 4/- pabora,
TU(PAKITMOHHON perieTKe KOHCYJIbTaITUS
Onpenenenue TIOKa3aTest JlaGopaTopHnas

21 25 MpEeJIOMJICHUST  CTeKIa ¢ 4/- pabora,
MTOMOII[HI0 MUKPOCKOTIA KOHCYJIbTAITHS
N3zyuenue MOJISIPU3ALIAN JlaGopaTopHas

22 25 cBerta. 3akoH Maroca. 4/- pabora,

KOHCYJIbTaIHsI
Nzyuenue 3aKOHOB JlaGopaTopHas

23 26 doroaddexra u onpenencHue 4/- paborta,

nocTossHHOM Iianka. KOHCYJIbTallUs
Hroro: 70/-

O0pa31bl pa3paboOTOK 3aHATHI B MHTEPAKTUBHBIX (hOpMaxX MPUBEACHBI B IPUIOKEHUH 2.
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7. IlepeyeHb TeM CaMOCTOSITEJIbHOI PadoThI

Tabmuua 7
Ne
No pa;;le Tpyno- Buanl DopMuUpyeMbI
- HanmenoBaHue TeMbI €MKOCTb | KOHTPOJI e
n/n | (mogy
(ak. 4.) | KOMIEeTeHI[HH
JSA) "
TeMbI
1 2 3 4 5 6
1/1 cemecTp
1 - OCHOBBI TEOPUU NOTPEITHOCTEN 717 JIK OK-7,
OIIK-1,
OIIK-3
2 1(1) | KunemaTika MaTepUabHOM TOYKH. 77 JIK, IKP, | OK-7,
tect, AP | OIIK-1,
OIIK-3
3 1(2,5) | Knaccuueckas IMHAMUKA. 3aKoHbI 5/7 JIK, IKP, | OK-7,
HproroHa. 3akOH COXpaHEHHS UMITYJIbCA. tect, AP | OIIK-1,
OIIK-3
4 1(3,5) | Pabora. DHeprus. Kunernueckas 517 JIK, IKP, | OK-7,
sHeprus. [loTeHunanbHas sHeprus. 3akoH tect, AP | OIIK-1,
COXpaHEHUs SHEPIUH. OIIK-3
5 1(4) | Kunemaruka MOCTYTATEILHOTO u 717 JIK, IKP, | OK-7,
BpalllaTeIbHOTO JBHKEHUS abCONIOTHO tect, AP | OIIK-1,
TBEP/IOTO Tena. JuHamuka OIIK-3
BpalllaTeIbHOTO JBMKEHUS abCONIOTHO
TBEPJIOTO TeJIa.
6 1(6) | DnemeHTHI CHeIAIbHOMN Teopuu 5/6 JIK, IKP, | OK-7,
OTHOCHUTEIHLHOCTH. tect, AP | OIIK-1,
OIIK-3
7 2 MexaHnueckue KoJieOaHHs U BOJIHBEL. 11/12 JIK, IKP, | OK-7,
Konebarenpable cuctembl. berymue u YO, AP, | OIIK-1,
CTOSIYME BOJIHBI. TECT OIIK-3
8 3(10) | OcHOBHOE YypaBHEHHE  MOJICKYJISIPHO- 7/9 JIK, IKP, | OK-7,
KMHETUYeCcKoil Teopun. Pacmpenenenue VO, AP, | OIIK-1,
MakcBemia mo MOJYJISIM CKOPOCTEH H TECT OIlK-3
KHHETHYECKUM DHEPTUSIM
9 3(11, | IlepBoe HauaO TEPMOAMHAMUKH. 6/9 JIK, IKP, | OK-7,
12) YO, AP, | OIIK-1,
TECT OIIK-3
10 3(13) | Bropoe Hauano TepMOIMHAMUKH. 5/9 JIK, IKP, | OK-7,
YO, AP, | OIIK-1,
TECT OIIK-3
11 | 3(14) | PeambHble rassl 5/8 JIK, IKP, | OK-7,
YO, AP, | OIIK-1,
TECT OIIK-3
12 | 3(15) | SBnenus mepeHoca. 7/9 JIK, IKP, | OK-7,
YO, AP, | OIIK-1,
TECT OIIK-3
13 1-4 | BeimosHeHne KOHTPOJIBHOM paboTHI U 0/10 JKP OK-7,
[IOATOTOBKA K €€ 3aIlUTe OIIK-1,
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| OIK-3

2/2 cemecTp

14 | 4 (16) | DaekTpocTaTHYECKOE TOJIE B BAKYYME. 6/7 JIK, AKP, | OK-7,
Teopema Octporpanckoro-l'aycca u ee tect, AP | OIIK-1,
npuMeHeHnue. Teopema o HUPKYISIIHH OIlK-3
BEKTOpa HAMPSHKEHHOCTH AJIEKTPHYECKOTO
noJist

15 | 4(17) | DmekTpocTaTUYeCcKOE MOJe B BEIIECTBE. 4/5 JIK, IKP, | OK-7,
DIIEKTPOEMKOCTb. tect, AP | OIIK-1,

OIIK-3

16 | 4(16, | DHeprus IEKTPOCTATUIECCKOTO MOJISL. 4/5 JIK, IKP, | OK-7,

17) tect, AP | OIIK-1,
OIIK-3

17 | 4(18) | 3aKOHBI MOCTOSHHOIO JICKTPUIECKOTO 4/8 JIK, IKP, | OK-7,
Toka. Kitaccuueckas 3JIeKTpOHHAas: TEOpHst tect, AP | OIIK-1,
MPOBOAUMOCTHU. TepMOAIEKTPOHHAS OIIK-3
HIMHCCHSL.

18 4(19) | CranuoHapHOE MarHUTHOE TI0JIC B 4/8 JIK, IKP, | OK-7,
BakyymMme. Teopema 0 HUpKYJISALIT tect, AP | OIIK-1,
BEKTOpAa MarHUTHOW MHAYKIIUU U €€ OIIK-3
npuMeHeHue. [[elicTBue MarHUTHOTO TOJIS
Ha JIBIDKYIIUNCS DJIEKTPUIECKUI 3apsil

19 | 4(20) | MarauTHOE 10JIC B BEIIECTBE. 4/8 JIK, IKP, | OK-7,
I'paHn4HBIC YCI0BUS Ul BEKTOPOB tect, AP | OIIK-1,
MAarHuTHOM MHAYKIMHU U HAPSKEHHOCTH OIIK-3
MarHUTHOTO TIOJISl Ha TPaHHULIe pa3jaena
JIByX MarHeTHKOB.

20 4(21) | DnexTpoMarHuTHas WHIYKIIHSL. 4/8 JIK, IKP, | OK-7,
Hecranmonapueie mponeccbl B LEMSX, tect, AP | OIIK-1,
COJIepIKaINX KaTYIIKy WHAYKTHBHOCTH. OI1K-3

21 | 4(22) | Ocuossl Teopuu Makcsemia. Cuctema a7 JIK, IKP, | OK-7,
ypaBHeHUI MakcBeIlUia B MHTErPAIbHOMN tect, AP | OIIK-1,
dbopwme. OIIK-3

22 | 4(23) | DnexTpuueckue KoJeOaHMs. 4f7 JIK, IKP, | OK-7,
DIIeKTPUUYECKHI KOJIeOaTeIbHBIN KOHTYP. tect, AP | OIIK-1,

OIIK-3

23 | 4(23) | DnexkrpoMarautHbie BoJHBI. Illkama a/7 JIK, IKP, | OK-7,

3JIEKTPOMArHUTHBIX BOJIH. tect, AP | OIIK-1,
OI1K-3
BonnoBas ontuka. Untepdepenius 4/8 JIK, JTKP OK-7,

24 | 5(24) | csera. [Ipumenenne uaTEpHEpEHIINN. ’ > | OIIK-1,
HuaTepdepomeTpsl. Tect, AP OIIK-3
BonHoBas ontuka. J{udpakius Openens. 5/9 OK-7,

25 | 5(24) Judpakmus 3J1eKTpOMarHuTHOTO JIK, IKP, | OIIK-1,
U3ITy4YeHus (PEHTT€HOBCKOT0) Ha tect, AP | OIIK-3
POCTPAHCTBEHHOM peIIeTKe.

BonnoBas ontuka. [lonspuzanus ceera. 5/8 JIK, IKP, OK-7,

26 | 5(25) . OIlIK-1,
JBoiiHoe nmyuyenpenomienue. [loasponpr. tect, AP OIK-3

27 | 5(25) BonHoBas onTuka. Jlucniepcus. 5/8 JIK, IKP, | OK-7,
ITornomienne u paccessHle CBETA. tect, AP | OIIK-1,
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[TonsiTHE O CIEKTpax MOIJIOLIECHHS CBETA B OIIK-3
BemectBe. LBer Ten. Onrudeckue
sByieHus B atMocdepe. [BeT Heba.
28 5(26) KBanrtoBsie cBoiicTBa cBeta. [Ipobiembl 5/8 JIK, IKP, gﬁ-lz-l,
TEIJIOBOTO U3JTy4yeHusd. /[aBieHue ceera. tect, AP OIK-3
DJIeMEHTbl KBAHTOBOW MEXaHUKH. OK-7,
IIpuMeHeHre KBaHTOBOM TEOPUU IS JIK, AKP, | OIIK-1,
29 | 6(27) OIMCaHUsA IIPOCTEUIINX CIIy4acB 5/10 tect, AP | OIIK-3
JIBIKEHUSI MEKPOYACTHII.
6(28, OHI/IcaHI/Ieu aToMa BOJOpPOJa ¢ NO3ULUU JIK, JIKP, OK-7,
30 20) KBAaHTOBOM MEXaHUKH. 7/10 Teor. AP OIIK-1,
MHOro31€KTpOHHbBIE ATOMBI. ’ OIIK-3
7(30 Pacnpenenenue @epmu-/upaka st OK-7,
31 31 " | 27EKTPOHOB B MeTasuie. JHeprus OepMmu. 6/4 JIK, YO | OIIK-1,
)
IToHsiTHE O CBEXITPOBOJUMOCTH. OIIK-3
[IpoGnema ocyiecTBIeHUs JKP, OK-7,
8(32 YIIPaBIISIEMOTO TEPMOSIEPHOTO CUHTE3A. tect, AP | OIIK-1,
32 33) " | CocTaBHBIE IEMEHTAPHBIC YACTHIIBI 4/4 OIIK-3
(amponsr). CucremaTHKa 3JIeMEHTapHBIX
YACTHULL.
BrinonHenue KOHTPOJIbHON pabOThI U 0/10 JKP OK-7,
33 4 -8 | HOATOTOBKA K €€ 3aIuTe OIIK-1,
OI1K-3
Hroro: | 165/256

JIK — mabopatopHslii kommokBuyM, JIKP — nomamnsis koHTposnbHas padota, YO — yCcTHBIN ompoc,
AP — aTrectanmonHas pabora.

8. TemaTuka KypcoBbIX padoT (MPOEKTOB)
KypcoBsie paboTsl (MTPOEKThI) y4EOHBIM TJIAHOM HE MPETyCMOTPEHBI.

9. Ouenka pe3yJabTaTOB OCBOEHHS Y4eOHOIi 1eATeTbHOCTH
PeiitrHrOBas OlleHKa 3HAHWK 00YYaAIOMUXCSl OUHON (hOPMBI O0YUEHUSI.

Tabmwmia 8.1
1 cemecTp
1-p1ii cpok 2-0ii cpok 3-uii cpok
NpPefoCTABJICHUSA NpeJoCTaBICHHUA NPeJoCTABJICHUSA Hroro
pe3yJibTaToB pe3yJbTaToB pe3yJIbTaTOB TeKyILIero
TeKYylero KOHTPOJIst TEKYylIero KOHTPOJIs KOHTPOJIsA
0-20 0-35 0-45 0-100
2 cemecTp
1-p1ii cpok 2-0ii cpok 3-mii cpok Hroro
NMPegoCTABJICHHUS NpeaoCcTaBIeHUA NPegoCTABJICHHUSA
pe3yJibTaToB pe3yJbTaToB pe3yJbTaTOB TeKyLIero
TeKylero KOHTPOJIst TeKylero KOHTPOoJIst KOHTPOJISAA
0-20 0-35 0-45 0-100
Tabmuna 8.2
Ne
Ne Buabl KOHTPOJIBLHBIX MEPONIPUATHI basl
HeJeH
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1 cemecTp

1 | BeinosiHeH#e 1abopaTopHbIX paboT mo pazgeny Nel (temsr 1-5) 0-2 1-6
2 | 3ammTa 1ab0paTOPHBIX paboT 0-4 1-6
3 | ®usnueckuii AUKTAHT 110 pasaeny Nel (temsr 1-5) 0-4 4
4 | Tecr no pazaeny Nel (temsl 1-5) 0-10 6
HUTOI'O (3a paznen, temy) | 0-20
5 | Bemonnenue nadopaTopHbIx pabot mo pazzaenam Nel (tema 4), Ne2 0-3 7-12
6 | 3ammra 1a60paTOPHBIX pabOT 0-4 7-12
7 | KomnokBuywm no paznenam Nel, No2 0-10 11
8 | Pedepar no pazgemy Ne2 0-3 12
9 | Tecrt no paznenam Nel (tembr 4,6), Ne2 (tembr 7-9) 0-15 12
HUTOI'O (3a paznen, temy) | 0-35
Beimonaenue naboparopHbeix padbot mo pasnery Ne3 (temsr 10-12,
10 15), Ne4 (temsbr 16,17) 0-3 13-17
11 | 3ammuTa 1abopaTopHBIX paboT 0-4 13-17
12 | KomnokBuym 1o pazzaenam Ne3 Ned 0-10 16
13 | Pedepar no paznemy No3 0-3 17
14 | Tect no pasgenyNel, No2, Ne3, Ne4 (tembr 16-17) 0-25 17
HUTOI'O (3a paznen, temy) | 0-45
BCEI'O | 0-100
2 ceMecTp
1 | BemmosiHeHHe 1a00paTOpHBIX padoT mo pasaeny Ned (temsr 18,19) 0-3 1-6
2 | 3amuTa 1a00paTOPHBIX paboOT 0-3 1-6
4 | ®dusnyeckuii AMKTAHT 10 pasaeny Ned (temsr 16-19) 0-4 5
5 | Tecr mo pasmeny Ned (tembr 16-21) 0-10 6
HUTOI'O (3a paznen, temy) | 0-20
BrimonHenue mabopatopHbix pabor mo pasmenam Ned (tema 23),
6 0-3 7-12
No5 (Tema 24)
7 | 3ammTa 1abopaTOPHBIX paboT 0-4 7-12
8 | KomnokBuym 1o paznenam Ned, Ne5 0-10 11
9 | Pedepar no pazgemamNe5 0-3 12
10 | Tecr mo pazuenam Ned (tembl 22,23), Ne5 (Tembl 24-26) 0-15 12
HUTOI'O (3a paznen, temy) | 0-35
Brimonaenune nabopatopHsix padbot mo pazaerny Ne5 (temsr 25, 26),
1 N6 (Ne28, Ne29) 0-3 | 1318
12 | 3ammra mabopaTopHBIX padoT 0-4 13-18
13 | KommokBuym 1o pazaenam Ne6 - No§ 0-10 17
14 | Pedepat no paznenam Ne6 0-3 18
15 | ®3I10 (1o pazgenam Nel-Nof) 0-25 18
HUTOI'O (3a paznen, temy) | 0-45
BCEI'O | 0-100
PeliTunroBas oneHka 3HaHUI 00yUarONINXCs 3a04HON (GOPMBI 00yUEHHS.
Tabmuua 8.3
Ne Buabl KOHTPOJILHBIX MEPONIPUATHI Bbanabl
Cemectp 1/1
1 Pabora Ha npakTuueckux 3aHATHAX (pa3aensl Nel, No2, Ne3, 0-10
N4 (temsr 16,17))
2 | KomnmokBuywm (pazaenst Nel, Ne2, Ne3, No4 (temsbr 16,17)) 0-20
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Kontponbnas nomamuss padora (pazaenst Nel, No2, No3, No4

(Temsr 16,17)) 0-20
Tect o paznenam (pasaenst Nel, Ne2, No3, No4 (temsr 16,17)) 0-50
BCEI'O 0-100
Cemectp 2/2
Pabora Ha npakTuueckux 3aHATHAX (pa3aensl Ned (Temsl 18- 0-10
22), No5, No6, No7, Ne®)
KomnokBuywm (paznenst Ne4 (tembr 18-22), No5, No6, Ne7, Neg) 0-20
KonrpounbHast nomamissis padota (pasaesst Ned (temsr 18-22), 0-20
No5, No6, No7, Neg)
Tect no paznenam (pazaenst Ned (tembr 18-22), No5, No6, No7, 0-50
Neg)
BCEI'O 0-100
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10. YueOHO-MeTOOHYECKOE M HHPOPMAIIMOHHOE 00ecnedyeHne THCIHILTHHBI

10.1. KapTta o0ecnie4eHHOCTH IUCHMILIMHBI y4eOHOH U y4eOHO-MeTOAH4eCKOil JIuTepaTypoit

VYyebHas qucruiuinaa Ousuka
Kadenpa Daekrposnepreruku

KAPTA OBECHEYEHHOCTH JUCIHUILINHBLI YYEBHOM U YYEBHO-METOIUYECKOM JIATEPATYPOM

Kon, nanpasnenue noaroroku 23.03.03 «Dxcmryaranus TpaHCIIOPTHO-TEXHOJIOTHYECKUX MAIlIUH U KOMIUIEKCOBY

dopma 0OydeHH:
1 kype 1,2 cemectp

OYHad:
3a04Hasi:

1. dakTHYecKasi 00eCne4YeHHOCTh JUCIUIINHBI Y4eOHOI H Y4e0OHO-MeTOAUYECKOI JUTEPATYPOil

1 xypc 1,2 cemecTp

VYuebHas, yueOHo- | Ha3Banue yueOHON 1 yueOHO-METOANUECKOM JTUTEPaTypPhI, aBTOD, l'ox |Bug Bun |Kon-so | Kontunrent ObecneuenHo | Mecto Hampuue  om.
METOIMYECKasi  JIUTePaTypa | H3OaTelbCTBO U302 | M3maHus | 3aHA- |JK3eMm | 00yYaromuxcs, |CTh XpaHeHUs | BApHAHTA B
o pabodeit mporpamme HUSI THI  |JSIPOB B | HCTIOIB3YIOMINX | 00Y9AIOIINXC 9IIEKTPOHHO-
BUK YKa3aHHYIO s OuOIMOTEYHOMH
JIUTEPATYPY JIUTEpaTypoil, cucreme TUY
%
1 2 3 4 5 6 7 8 9 10
OcHoBHast Tpodumona, T.U. Kypc ¢usuku [Tekcr]: yued.nmocobue mis By3os/T.U. | 2016 v I, 30 50 100 BUK
Tpodumona - M.: U1 Axagemus, 2016. — 560 c. 1P,
JIP, C
CasenbeB, U.B. Kypc o6meii ¢usuku. B 3 1. Tom 1. Mexanuka. [ 2016 v J, 50 50 100 BUK +
MonekyispHas dusuka [DeKTpoHHBIH pecypc] : ydeOHOe mocobue. — I1P, http://e.la
Onekrpon.gan. — CII6. : Jlanp, 2016. — 436 c. — Pexum gocrymna: JIP, C nbook.co
http://e.lanbook.com/books/element.php?pll_id=71760 — 3aru. ¢ sxpana. m/books/
element.p
hp?pll_id
=71760
CagenbeB, U.B. Kypc obmei ¢usuku. B 3 1. Tom 2. DnekrpudectBo u [ 2016 v J, 50 50 100 BUK +
maraetusM. Bonubl. Ontrka [DeKTpoHHbIH pecype] : yueOHoe mocobue. I1P, http://e.la
— Dnexrpon.aan. — CII6. : Jlans, 2016. — 500 ¢. — Pexum goctyma: JIP, C nbook.co
http://e.lanbook.com/books/element.php?pll_id=71761 — 3aru. ¢ sxpaHa. m/books/
element.p
hp?pll_id
=71761
CasenbeB, U.B. Kypc ¢msuku (B 3 tT.). Tom 3. KBanroBas omntuka. | 2016 v J, 50 50 100 BUK +
Artomuas ¢u3uka. Pusuka TBepmoro Tena. du3MKa aTOMHOrO sApa u I1P, http://e.la
SIIEMEHTAPHBIX YacTHIl [DNEKTpOHHBIN pecypc] : ydeGHOE mocobue. — JIP, C nbook.co
Onekrpon.nan. — CII6. : Jlanp, 2016. — 307 c. — Pexum gocrymna: m/books/
http://e.lanbook.com/books/element.php?pll_id=71763 — 3arux. ¢ sxpana. element.p
hp?pll_id
=71763
Tpopumona, T.M. CoOopuuk 3amau 1o kypcy ¢usuku [Tekcr]:|2008 v 1P, 35 50 100 BUK
yue6.mocobue s By3os/T.M. Tpodumosa - M.: Bricuras mkomna, 2008. — C

405 c.




CasenbeB, M.B. COopuuk BOmpocoB H 3amad 1o obmiel ¢usuke [ 2016 1P, C 33 50 100 BUK
[Dnexrponnsiii pecypc] : yyeoHoe mocobue. — Dmekrpon.aan. — CII6. : http://e.la
Jlanb, 2016. — 292 c. — Pexum JIOCTyTa: nbook.co
http://e.lanbook.com/books/element.php?pll_id=71766 — 3aru. ¢ sxpaHa. m/books/
element.p
hp?pll_id
=71766
JlononHuTeNbHAS Kysuenos, C.1. Kypc dusuku ¢ npumepamu peierus 3aaad. Yacts 1. 2014 JI, 50 50 100 BUK
Mexanuka. MonekynsipHas ¢pus3rka. TepmoauHaMuka [DIeKTpOHHBIH I1P, http://e.la
pecypc] : yuebHoe mocobue. — DnekrpoH.aan. — CII6. : Jlans, 2014, — JIP, C nbook.co
464 c. — PexxuM JocTyma: m/books/
http://e.lanbook.com/books/element.php?pll_id=42189 — 3arux. ¢ sxpana. element.p
hp?pll_id
=42189
Kysuenos, C.U. Kypc dusuku ¢ npumepamu peierns 3aaad. Yacts I1. 2014 JI, 50 50 100 BUK
DeKTpuYeCcTBO U MarueTu3M. Kone6aHus v BOJIHBI [ DJIEKTPOHHBIN I1P, http://e.la
pecypc] : yuebHoe mocodue. — DnekrpoH.aan. — CII6. : Jlans, 2014, — JIP, C nbook.co
412 ¢. — PexuM Joctyma: m/books/
http://e.lanbook.com/books/element.php?pll_id=53682 — 3arux. ¢ sxpana. element.p
hp?pll_id
=53682
Ky3unenos, C.U. Kypc ¢usuxu ¢ npumepamu pentenus 3anad. Yacts I11. 2014 JI, 50 50 100 bUK
Onruka. OCHOBBI aTOMHO#1 (DM3HMKH U KBaHTOBOIT MexaHukH. Pu3nka [P, http://e.la
ATOMHOTO SI7[pa U 3JIEMEHTAPHBIX YacTUI] [ DNEeKTPOHHBIN pecypc] : JIP, C nbook.co
ydeOHoe nocobue. — Dnektpon.qan. — CII0. : Jlanp, 2014. — 336 ¢. — m/books/
Pexxum nocryma: http://e.lanbook.com/books/element.php?pll_id=53685 element.p
— 3aru. ¢ 9KkpaHa. hp?pll_id
=53685
Vpnues, A.Jl. ®usnka [DneKTpoHHBIH pecypc] : yueOHOe mocodue. — 2009 J, 50 50 100 BUK
Onekrpon.aad. — CII6. : Jlaub, 2009. — 672 ¢. — Pexum pocrymna: I1P, http://e.la
http://e.lanbook.com/books/element.php?pl1l_id=163 — 3aru1. ¢ 3kpaHa. JIP, C nbook.co
m/books/
element.p
hp?pll_id
=163
@upranr, E.B. PykoBoACTBO K pelIeHuIo 3a1a4 1o Kypcey obueit ¢puszuku | 2009 TP, C 50 50 100 BUK
[DnexrponHsIii pecype] : yueOHoe nocobue. — Diekrpon.aan. — CIIO. : http://e.la
Jlaub, 2009. — 349 c. — Pexum goctyma: nbook.co
http://e.lanbook.com/books/element.php?pll_id=405 — 3ar. ¢ skpana. m/books/
element.p
hp?pll_id
=405
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Kanamuukos, H.I1. ®usuka. MHTepHeT-TecTupoBanue 0a30Bbix 3Hanuii | 2009 v C 50 50 100 BUK
[Dnexrponnsiii pecypc] : yuebroe nocobue / H.II. Kanammukos, H.M. http://e.la
KoxeBuukoB. — Jnekrpon.nan. — CII6. : Jlaus, 2009. — 150 ¢. — nbook.co
Pexxum nocrymna: http://e.lanbook.com/books/element.php?pll_id=172 — m/books/
3ari. ¢ 9KpaHa. element.p
hp?pll_id
=172
ITonosHukosa, JI.b. COOpHUK MaTepHaaoB A MOJrOTOBKH K uToropomy | 2012 v C 50 50 100 BUK
TECTUPOBAHUIO 110 (pu3KKe [DIEKTPOHHBIH pecypc] : yueOHoe mocodue. — http://e.la
OnektpoH.aad. — Tromenb :TioM[HI'Y (TroMeHCKHiT roCyAapCTBEHHBIIH nbook.co
HedTerasosblii yausepcurer), 2012. — 192 ¢. — Pexum pocryna: m/books/
http://e.lanbook.com/books/element.php?pll_id=42807 — 3arux. ¢ sxpana. element.p
hp?pll_id
=42807
CwmuphoB, C.1. ®usuka. O0paboTka pe3yabTaToOB PU3HIECKOTO 2012 vy JIP, C 50 50 100 BUK
9KCIICPUMEHTA : METOAMYECKHE YKa3aHus K JTaDOpaTOPHBIM paboTam st http://e.la
CTYJIEHTOB, BceX (opM oOyueHus [DeKTpOHHBIH pecypc] : yueOHo- nbook.co
meroanueckoe nocodue / C.1. Cmuphos, H.H. ITeryxoBa. — m/books/
Onexrpon.nad. — Tromens :TroM[ HI'Y (TromeHckuit rocy1apcTBeHHBII element.p
Hedrera3oBsiil yausepcurer), 2013. — 24 ¢. — Pexxum mocryma: hp?pll_id
http://e.lanbook.com/books/element.php?pll_id=56511 — 3aru. ¢ skpana. =56511
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10.2. ba3bl JaHHBIX, HH(POPMAIIHOHHO-CIIPABOYHbIE H MONCKOBbIE CHCTEMbI

1. DnexkTpoHHBIM KaTamor OubImoTeyHo-u3matenbckoro komiekca TUY — Pexum poctyma:
http//webirbis.tsogu.ru/

2. TlonHoTekcToBas 6a3a AaHHBIX [ DNEKTPOHHBIN pecype]. — Pexxum moctyma: http//elib.tsogu.ru

3. Hayunas osnektponHas OubOmmoreka ELIBRARY.RU. [Onekrponnsiii pecypc]. — Pexum
noctymna: http// elibrary.ru/

4. Cucrema MOJJICPKKH JUCTAHIMOHHOTO oOyuenusi Educon [DnextponHbiit pecypc]. — Pexum
nocryna: http//educon.tsogu.ru:8081/

5. DnektponHass 6ubnuotreunas cuctema <«Jlanp» [DnekTpoHHBIN pecypc]. — Pexum mocryma:
http://e.lanbook.com.

6. Decoder. Enununbt U3MEpEeHUs [DnexTpoHHBII pecypc]. — Pexum
nocryna: http://www.decoder.ru/

7. Fizika.ws. CoBpemeHHast pu3nka, MaTepHaibl, HOBOCTH, aKThl [ DJIIEKTPOHHBIN pecypc]|. — Pexxum
nocrymna: http://www.fizika.asvu.ru/

8. EnuHbBI TOpTan MHTEPHET-TECTHPOBAaHUS B cdepe oOpazoBaHHs [DJIEKTPOHHBIA pecypc]. —
Pexxum nocryna: http://i-exam.ru/

9. OBC «KoHCyJIbTaHT CTyJCHTa» [ DJIeKTPOHHBIN pecypc]. — Pexxum moctyna:
http//studentlibrary.ru/

11.MarepuajibHO-TEXHUYECKOE o0ecTedeHHe TUCIUTLINHBI:
Tabmmma 9

HaunmeHnoBanue Hasnauenne

Jlex1IMOHHBIE 3aHATUS:

VYueOHas aymuTOpusl Ul NPOBEICHUS 3aHATHH JIEKIMOHHOTO THIIA; TPYMIIOBBIX U
WHIUBUIYAIbHBIX ~ KOHCYJIBTAIlMH; TEKYIIEro KOHTPOIS M  IPOMEXYTOYHOH
atrectarmy Ne 411. VueOHas MeOelb: CTONEI, CTYIbA, JOCKa ayauTopHas. HoyTOyk -
1 wt., mpoekTop - 1 WT., 5KpaH HACTEHHBIN - | IUT., KOMIOBIOTEPHAS MBIb - 1 MIT.,
ITa3MEHHas MmaHenb - 1 mT.. KoMIuiekT yaeOHO-HaTTISAHBIX TIOCOOHH.

[Iporpammuoe obecnieucHue:

Microsoft Office Professional Plus, Microsoft Windows; Adobe Acrobat Reader DC,
cBoOo1HO pacnpoctpansemoe I10.

Y4eOHbIE ay TUTOPUH

[pakTHdeckue 3aHATHS:

VYueOHast ayquTOpuUs IS TIPOBEICHUS 3aHATHH CEMHUHAPCKOTO THIA (PAKTHYECKHE 3aHATHA);
TPYIIIOBBIX W WHJIMBUAYAIbHBIX KOHCYJBTAlMi; TEKYIIEro KOHTPOJII W IPOMEKYTOUYHOMN
arrectauuu Ne 411. YyebHast MeGenb: CTOMBI, CTYNbs, Aocka ayauropHas. HoyrtOyk - 1 mr.,
npoekTop - 1 mT., 3KpaH HACTEHHBIH - | INT., KOMIBIOTEpHAS MBI - | IUT., IJIa3MEHHAs
na”ensb - 1 mT.. KommiuekT yueOHO-HarIAHBIX TOCOOuii.

IIporpammuoe obecreueHue:

Microsoft Office Professional Plus, Microsoft Windows,; Adobe Acrobat Reader DC,
cBobozHO pacnpoctpansemoe [10.

JlaGopaTopHbIe 3aHATHS:

VYueOHas ayuTopHs IJIsl TPOBENICHNS 3aHATHI CEMUHAPCKOTO THMa (J1a0opaTopHbIE
3aHSTHS); TPYNIOBBIX W WHIVUBHIYAIBHBIX KOHCYJBTAIMH; TEKYIIEro KOHTPOJS
nmpoMexyTouHoi  arrecraimu, Ne 303, JlJaboparopust  «3DNEKTpUYECTBO U
MarHeTu3m», YueOHas MeOenb: CTOJBI, CTyJbs, JOCKa ayauTopHas. JlabopatopHoe
obopysnoBanue — 1 INT., KOMIUIGKT Ul NpakTUKyma «V3ydeHne WHIYKTHBHOCTH
coseHonaa» — | T, KOMIUIEKT JUIi HpakTukyma «OmnpeaeneHne yaeapbHOro 3apsaaa
AJIEKTPOHA» — | MIT., KOMIIBIOTEP B KOMIUIEKTE — 2 IIT.

IIporpammHoe obecnieueHue:

Microsoft Office Professional Plus; Microsoft Windows;

YuebHsle maboparopun

YueOHast ayIuTOpHs U IPOBEISHHS 3aHATHI CEMUHAPCKOro TUma (JlabopaTopHBIe
3aHSTHS); TPYMIOBBIX W WHIMBHIYAIbHBIX KOHCYJIBTALWH; TEKYLIErOo KOHTPOJIS U
npoMexxyTouHoit arrecrauuu, Ne 306. Jlaboparopust «MexaHuka, TepMOIMHAMUKA,
onTuKay. YueOHass MeOesb: CTONBI, CTYJIbs, JOCKA ayauTopHas. Ycranoska ®I1B-04
— 1 wr., ycranoBka ®IIB-05 — 1 mr., koMIuekT ais npaktukyma «l3mepenue
cootHomeHns Cp/Cv Bo3myxa» — 1 mIT., KOMIUIEKT Uit npakTukyma «V3mepenne
CKOpPOCTH Tesa» — | INT., KOMIUIEKT Juisl TpakTukyma «M3yueHuwe 3aKOHOB



http://e.lanbook.com/
http://www.decoder.ru/
http://sfiz.ru/
http://i-exam.ru/
http://www.studentlibrary.ru/

HaunmenoBanue Ha3nauenue
dbotordpdexra u onpenenenne mnoctossHHONW IlmaHka» — 1 MmT., KOMIUIEKT st
npakTukymMa «V3ydeHue sBICHHS TMOJSPH3ALMM CBETa» — | IOT., KOMIUIEKT MAJIs
mpakTukymMa «MasaTtHuk MakcBenay — 1 IOT., KOMIUIEKT IS TPaKTHKyMa

«Ompenenenre TEMIONPOBOJHOCTA BO3AyXa» — | INT., KOMIUIEKT JUIsl MIPaKTUKyMa
«Omnpir @panka-I'epua» — 1 mT., KOMIUIEKT Ui npakTHUkyMa «IIpoBepka TeopeMsl
I'tolirenca-1ltefinepa» — 1 mT., KOMIUIEKT A1 npakTukyma «Popmyna Openens» —
1 WT., KOMIBIOTEP B KOMILIEKTE — § IIIT.

IIporpammHOe oOecnieueHUE:

Microsoft Office Professional Plus; Microsoft Windows;

VYueOHas ayquTOpUs IJIsl IPOBEICHUS 3aHATHH CEMHHAPCKOTO THIA (JIADOpaTOpHbIe
3aHSTHS); TPYNIOBBIX W WHAWBHIYAJIbHBIX KOHCYJIBTAlMi; TEKYLIEro KOHTPOJS H
npoMexxyTouHoit arrectanuu Ne 326. Kommprorepsslii kimacc. YuebHas MeOens:
CTOJBI, CTyIbs. MOHOONOK — 16 mT., mpoekTop - 1 mT., 3KpaH - | IT., KOJIOHKHU
3BYKOBBIC - | mIT., KiIaBUaTypa — 16 mT., KOMIBbIOTEpHAS MBI — 16 T,
[Iporpammuoe obecrnieueHue:

Microsoft Office Professional Plus; Microsoft Windows; Ilporpamma mns DBM
"Cucrema noanepxku yueoHoro mporecca Educon" (CBUAETEIHCTBO O perUCTpaIiu
Ne2013612749 ot 13.03.2013 Geccpouno); BupryanbHble 1abopaTopHble pabOTHI B
cucTeMe mojaiepKku yueOHoro mponecca Educon (CBuaerenscTBO 0 perucrpanuu
Ne2010611463 ot 19.02.2010 Geccpouno): Kommuekc mabopaTopHbIX padoT 110
¢usuke (CB-Bo o perucrparmu Ne 2004610577 ot 26.02.2004 GeccpodHo)

KabuueTs! mis
CaMOCTOSTEIILHOU PabOTHI
oOyJaromuxcs

YueOnas aynurtopus: kab. 220

KoMmrmboTepHast TEXHHUKA C BO3MOXKHOCTBIO MOKITIOYEHNUS K ceTu « HTepHe™ U
HAJIMYUEM JIOCTYIIA B IIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CpEely
OpraHH3aliu

OcHnawennocms:

Yyebnas mebensv: cTOMBI, CTYIBS

Obopyodosanue.

- HOyTOYK — 5 10T,

- KOMIIBIOTEPHAS MBI — 5 IIIT.

Ipoepammnoe obecneuenue:

-MS Office Professional Plus

- MS Windows

YueOnast aynuropus: kab. 208

KomnbroTepHast TEXHUKA C BO3MOXKHOCTBIO TMTOAKITIOUCHHUS K ceTd «HTepHeT 1
HaJIMYHEM JOCTYIA B AJIEKTPOHHYIO HHPOPMAITHOHHO-00pa30BaTEIFHYIO CPEy
OpraHU3aINH

OcHnawennocms:

Yuebnas mebens: cronbl, CTyNbs

Obopyoosanue:

- HoytOyk— 5 .

- KomnerotepHast MpIs — 5 .

Ipoepammnoe obecneuenue:

- MS Office Professional Plus

- MS Windows

Kabunersl s TeKymiero

KOHTPOJIS i
IIPOMEXKYTOYHOMN
aTrTecTanuu — KaOWHET
3JIEKTPOHHOTO
TECTHPOBAHUS

KomneloTepssiii knacc: kab. 323

KoMmnbroTepHast TeXHUKA ¢ BO3MOXKHOCTBIO MOJKIIOYCHHUS K ceTd «HTepHeT 1
HaJIMYMEM JIOCTYTIA B DJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYO Cpeay
OpraHu3aIiH

OcHawennocms:

Yuebnas mebens: cromnsl, CTyIbs

Obopyodosanue.

- CHCTeMHBIH 070K — 1 mIT.

- MOHUTOp — l1UT.

- MOHOOJIOK — 15 mT.

- mpoekTop — lmT.

- 9KpaH HAaCTeHHBIN — | mT.

Ilpoecpammmnoe obecneuenue:




HanmenoBanue

Haznauenne

- MS Office Professional Plus
- MS Windows

KaGuneTs! s rpynmnoBsIx

n

WHANBUAYAJIBHBIX

KOHCYJbTaluN

Mynprumenmiinas ayuropus: ka0. 411
OcHnawennocms:

Yyebnas mebensv: cTOMDI, CTYIBS, JOCKA
ObopyoosaHnue:

- HOyTOYK — 15 1mT.

- mpoexTop — 1 miT.

- O9KpaH HaCTeHHbIN — | mT.

- rapHuTypa — 1 mr.

- TeneBu30p — 1 mT.

Ipoepammnoe obecneuenue:

- MS Office Professional Plus

- MS Windows

MybrumemiiHas ayuTopus: kab. 228
OcHawerHocmy !

Yuebnas mebenv: CTONBI, CTYNbS, TOCKa
Ob6opydosanue:

- HOyTOYK — | T

- mpoexTop — 1 mT

- TOKyMeHT-Kamepa — | mr

- MPOEKIIMOHHBIN 3KpaH — 1 mT

- HICTOYHHK OecniepeOoHOro murTanus— 1 mr
- KOMIIBIOTEPpHAas MBIIIb — 1 mr
IIpoepammnoe obecneuenue:

- MS Office Professional Plus

- MS Windows

Kabuner I
CaMOCTOSITCIIHONU Pa0OTHI
0o0ydaromuxcss - JIMI[ C
OrpaHUYEHHBIMU

BO3MOYHOCTSIMU 3JI0POBBS

Kabuner 105, ocHamieHHBI KOMIIBIOTEPHOM TEXHHKOM € BO3MOXKHOCTHIO
MOJKIIOUEHNsT K ceTd «VIHTepHeT» UM HalmW4yMeM JAOCTyla B D3JICKTPOHHYIO
WH()OPMAIMOHHO-00pa30BaTeNbHYI0 Cpely OpraHH3aluH Ui OoOydarolquecs u3
YHCIIa JIUI ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 3/I0POBBSI.

2 KOMIIBIOTEPHBIX paboYMX MecTa JUIs HHBAINI0B — KOJSICOYHHUKOB:
OcHawennocms:

Yyebnas mebensv: cTONBI, CTYIBS

Obopyoosanue:

- CUCTEMHBIH OJIOK - 2 1T

- MOHHTOp — 2 T

IIpoepammnoe obecneuenue:

- MS Office Professional Plus

- MS Windows




[Tpunoxenue 1

HJIaHI/IpyeMLIe pe3yJdbTaThbl Oﬁy‘lel{lflﬂ AJIsA (l)OpMHpOBaHI/IH KOMIIETEHIIMH 1 KPUTEPUH UX

OIlCHUBAHUA
Kon Kon u Kputepnu oneHuBaHus pe3yabTaTOB 00yUCHHS
KOMIIE | HauMEHOBaHHUE
TCHIIN pe3yabTara 1-2 3 4 S
u 00yUeHHSI MO
JUCHUIIIINHE
OK-7 | OK-7.1.3naer | He 3naer 3HaeT HEKOTOphIe 3HaeT OCHOBHEBIE 3HaeT pu3nyecKre
OCHOBHBIE OCHOBHBIE HarpaBJIeHUS HarpaBJIeHUS TEOPHUHU U OCHOBHEIE
paszensl HarpaBJIeHUs COBpPEMEHHOM COBpPEMEHHOM HarpaBJICHUS
(huzuKwy, COBpPEMCHHOM ¢u3nKy 1 crocoObl | (GU3HUKH U CITOCOOBI COBpPEMCHHOU
HaIpaBJICHUS (bU3UKH U He MOy YCHUS MOy YCHUS (bu3HKH, CIOCOOBI
pa3BUTHA OpHEHTHUPYETCS B uHMOpPMALUH uHMOpPMALUH MIOJTyYCHUS
COBPEMEHHOU cnocobax nHPOPMALIUHU H
¢bm3uKy, MOy YCHUS 1eJIeHaPaBIeHHO
(uzngeckue uHpOpMAUN HCTIONB3YeT
METOAbI IMOJIYUYCHHBIC 3HAHUA
Hay4HOTO JULSt
MO3HAHUSA camoo0pa3oBaHusL.
TIPUPOJIBI
OK-7.2. Ymeer | He ymeer Ymeer Ymeer YBepeHHO
MPUMEHSTh OpPHEHTHPOBATHCSl | OPUEHTHUPOBATHCA B | OPHEHTUPOBATHCS B OpPHEHTHPYETCS B
NPHOOPETEHHBI | B HANPaBICHHUAX HEKOTOPBIX OCHOBHBIX OCHOBHBIX
€ 3HaHUA 10 COBPEMEHHOU HaIpaBJICHUIX HaIpaBJICHUIX HAaIpaBJICHUSIX
busHKe 11 bu3uKa 1 COBPEMEHHOU COBPEMEHHOU COBPEMEHHOU
pacmupeHus cnocobax ¢u3nky u criocobax | (GU3UKH U cTIocoOax (hu3nKkH U criocodax
CBOETO MOy YCHUS MOy YCHUS MOy YCHUS TOJTyYeHHS
HAYYHOTO nHpopManuu nHdpopManu nHdpopManu uHpopmanuu u
MHPOBO33pEHH MpaBUIBHO
U BBIOMpaeT
caMo00pa30BaH TPaeKTOPHUIO
ust camMo00pa3oBaHus
OK-7.3. He Bnaneer Bnageer Braneet HaBbikaMu U | YBEpPEHO BIIajieeT
Bnaneer WHCTPYMEHTApHEM | HaBBIKAMH, YMCHHUSMU, HaBBIKaMH U
HaBBIKAMHU , TO3BOJISTIOIIINM TIO3BOJISTIOIIUMHA TIO3BOJISTIOIIUMHA YMEHUSIMH,
TIOJTy4eHUS OpPHEHTHPOBATHCS | OPUEHTHUPOBATHCA B | OPHEHTUPOBATHCS B TIO3BOJISTIOIIUMHA
OO0BEKTHBHOM B HaIpaBJICHHUAX HEKOTOPBIX OCHOBHBIX OPHEHTHPOBATHCS B
uH(pOpMaLUH COBPEMEHHOU HaIpaBJICHUSIX HaIpaBJICHUIX OCHOBHBIX
00 ¢bu3nKy 1 COBpPEMEHHOM COBpPEMEHHOM HaTpaBICHUSIX
OKpy’KarolieM | crocobax ¢bu3nky U crocodax | (GU3MKH U CIIOCo0ax COBPEMCHHOM
Hac MHpe MOy 4YEHHUS IIOJIy4YEHHUS IIOJIy4YEHHUS ¢bu3mkK U crocodax
nHpopManuu nHdpopManuu nHdpopManuu MOy YCHHUS
nHpopmanuy, a
Taxke 3 hexTHBHO
UCTIONIB3YET ee IS
caMOOpraHu3anny 1
camMo00pa3oBaHUs
OIIK-1 | OIIK-1.1. 3HaeT BBIOOPOYHO | 3HAET OCHOBHBIC VYBepeHo B nonaoM o6veme
3HaeT crocoObl | 3aKOHBI (PH3HKH, 3aKOHBI (PU3UKH, JIEMOHCTPHUPYET 3HaeT (PU3NUECKUE
MOy YCHUS UMeeT HEKOTOphIe | MMeeT 3HaHHUE 3aKOHOB TEOPHUH U 3aKOHBI U
HHpOpPMALIIT MIPEICTaBICHUS O MIPEICTABICHHS O (bu3nKH, UMeeT 0COOEHHOCTH UX
1o METOZ0JIOTUH METO0JIOTUH HPEJICTABICHUS O NPUMEHEHHUS ITPU
IUCLHMIUIMHE, B | HAYYHOTO HAay4YHOTO IT03HAHUS | METOHOJIOTUH pelIeHnH 33714,
TOM YHCIIE C HO3HAHUA U 1 Hay4HO- HAyYHOTO MIO3HAHUS | CBS3AHHBIX C
NPUMEHEHUEM HAay4HO- TEXHUYECKOTO U Hay4HO- npoheCCHOHATBHON
l/IH(bOpMaLlI/lOH TEXHUYECCKOI'O TBOpYECTBA, UMCCT TCXHHUYCCKOI'O JACATCIIBHOCTBIO,
HO- TBOPYECTBA, HE MIPECTaBJICHUS O TBOPYECTBA, 3HAET 3HAET OCHOBBI




KOMMYHHUKAIIO | 3HAET METOMBI MeToIax METOJBI METOOJIOTUN
HHBIX SMIHUPUIECKUX U SMIOUPUIECKUX U SMIOUPUIECKUX U HAYYHOTO TTO3HAHUSA
TEXHOJIOTHI TEOPETHYECKIX TEOPETHYECKIX TEOPETHYECKIX B (u3nKe
HCCIIEeI0BaHUI HCCIIeI0BaHUH HCCIIeIOBAaHUH B

¢u3nKke; 3HaeT

OCHOBHBIC

¢dusnyeckre Teopun

U 3aKOHBI, YTOOBI

UCIIONIb30BATh UX B

po¢eCCHOHATBHON

TIeSITETBHOCTH.
OIIK-1.2. He ymeeT | B ocHOBHOM ymeer | YMeeT  IpUMEHSTH | YBEpeHHO
Ymeer HCTIOIb30BaTh MIPUMEHSATh ¢u3nveckne TEeOpHH | IPUMEHSET
MOJTy4aTh 3aKOHBI  (DM3WKH, | OCHOBHBIE 3aKOHBI | U 3aKOHBI, METOIBI | (U3UUECKHE TEOPHU
HH(POPMAIIUIO METObI ¢busukwy, METOABI | SMIIMPUYECKUX M | U 3aKOHbI, METOJbI
1o OMITMPUYCCKUX u OMITUPUYCCKUX nu TECOPETUUCCKUX OMIIMPUYCCKUX u
JUCHUIIIINHE TCOPETUUCCKUX TCOPETUUCCKUX I/ICCJ'IeJIOBaHI/Iﬁ B TCOPECTUUCCKUX
pa3HBIMHU UCCIIEOBAaHUH B | MCCIIEIOBaHUK B | MpoheccCHoHAIBHOM WCCIIEOBAaHNI B
crocobamu, B MpoECCHOHATBHO | MPO(PECCUOHANTBEHONW | JEATEIEHOCTH. npoeCCHOHATBHOMN
TOM YHCIIE C I IeSITeNBHOCTH. JIeSITENIEHOCTH. JIeSITEIIEHOCTH.
MIpUMEHCHUEM
WHPOPMALINOH
HO-
KOMMYHHUKAITHO
HHBIX
TEXHOJIOTU I
OIIK-1.3 He BinajeeT | Bnaneer HaBbikamu | Brnageer HaBbikamu | Brageer
Bnaﬂ;eeT nmpueMaMu IIPUMECHCHUSA IIPUMECHCHUSA MeTO)IOJ'[OFPIeﬁ
criocobamu UCIIOJIb30BaHUS OCHOBHBIX 33aKOHOB | (DM3MYECKHX TEOPHUH | IPUMEHEHUS
MOJTy4eHHs UCIIONIb30BaTh (GU3MKH, METO/OB | U 3aKOHOB, METOJAMH | (PM3MYECKUX TEOPHH
nHpopmanuu 3aKOHOB  (DM3UKH, | SMIMPHYECKHX M | SMIHPHUECKHUX U | ¥ 3aKOHOB, METOZIOB
o METO/IOB TEOPETHUCCKUX TEOPETHUCCKUX SMITMPUIECKUX H
JUCLUIUIMHE, B | OMIIMPUYECKUX W | UCCIEAOBaHWN B | MCCIEAOBaHUI B | TEOPETUYECKUX
TOM YHCIIE C TEOPETHUECKUX npodecCHOHANBHON | MPOQeCcCHOHATBHON WCCIIEIOBAaHUN B
MPUMEHEHHEM | MCCIEIOBAHUN B | NESTCIBHOCTH. TIESITETBHOCTH. po¢eCCHOHATBHOM
WHPOPMALIMOH | TTPO(eCcCHOHAITBEHO e TETBHOCTH.
HO- H ICATCIBLHOCTH,
koMMyHuKaimo | He BJIaZICET
HHBIX METO/I0JIOTHEH
TEXHOJOTUH HAy4HOI'O

MO3HAHMS
OIIK-3 | OIIK.3.1. 3HaeT BHIOOPOYHO | 3HACT OCHOBHEIC 3HaeT 3aKOHBI U 3HaeT B MOJIHOM

3Haer 3aKOHBI (PU3UKH; 3aKOHBI (PU3UKH U OCHOBHBIE obbeme (huznueckue
OCHOBHBIE MMEET HEKOTOPHIE | MCIOJNB3YeT UX JUIl | (M3WYECKHE TEOPUH | TEOPUH U 3aKOHBI U
3aKOHBI TIPE/ICTaBIICHUS O pemeHus 3a1ad, W MCHOJB3YET UX JUISl | MCHONB3YeT UX JUIs
(u3uKH, 9TOOBI | MX IPUMEHEHUH CBSI3aHHBIX C pemieHus 3a1ad, pemeHus 3a1ad,
WCTIONB30BaTh | JJIS PEIICHHS JKCIUTyaTaIuen CBSI3aHHBIX C CBSI3aHHBIX C
WX UL 3a[ad, CBSI3aHHBIX | TPAHCIIOPTHO- JKCIUTyaTaIruen IKCIUTyaTaluei
pemeHus C OKCIUTyaTarmen TEXHOJIOTHIECKHAX TPaHCIIOPTHO- TPaHCIOPTHO-
3aaa4, TPAaHCIIOPTHO- MallluH U TEXHOJOTHYCCKUX TEXHOJOTHYCCKHUX
CBS3aHHBIX C TEXHOJOTHYCCKUX KOMIIJICKCOB MallluH U MalluH U
9KCIUTyaTallid | MallluH U KOMIIJIEKCOB KOMIUIEKCOB
TPaHCIIOPTHO- | KOMILJIEKCOB
TEXHOJIOTHYCCK
WX MAIlUH H
KOMIUIEKCOB
OIIK-3.2. HcnsiThIBaeT YMmeer npuMeHATh YMmeer npuMeHATh YBepeHHO
Ymeer 3aTpyAHCHUS B OCHOBHBIE 3aKOHEI OCHOBHBIC HCTIONB3YeT
MIPUMEHSTh MIPUMEHEHHUU ¢bu3nKy s (u3nUecKre TEOpUH | OCHOBHEIE




OCHOBHBIC 3aKOHOB (DU3HMKH peneHwus 3a1a4, Y 3aKOHBI (PU3UKH (uzngeckne Teopun
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[Tpunoxenue 2

HNuTepakTuBHBIE GOPMBI 00y4eHHS
Jlexuus-auckyccus
Tema: «/Junamuka mamepuanbHoiu mouKuy»

Heab: OOcyxaeHue spa Teopun «JInHamuka MmaTepruaibHOU TOUKWY.

3apaumn:

— BBISIBUTH BEJIMYMHBI 33JJAI0LIHE COCTOSIHUE MAaTEPUAIIBHON TOUKH;

— o0oCHOBaTh, 4TO MEpBbIii 3akoH HbIOTOHAa ycTaHaBIMBaeT HAJIWYUE Kiacca CUCTEM
otyera — «MHepunanbubie cuctemsl otcueta (MCO)»;

— 000CHOBaTh, 4TO BTOPOM 3aKOH HbIOTOHA — OCHOBHOM 3aKOH JUHAMHKU MaTe€pHaJIbHOM
TOYKHM, YCTAHABJIMBAIOLIUN  IMPUYMHHO-CICACTBCHHYIO CBSI3b  MEXKIYy  KHHEMaTHUYECKUMH
BCJIMYMHAMU U BECJIMYMHAMH OIIPCACIAIOIINMHA XapaKTCP ABUKCHUA MaTepHaﬂbHOﬁ TOYKH,

— o00ocHOBaTh, 4YTO TpeTUH 3akoH HpBIOTOHa — yCTaHaBIMBAE€T 3aKOHOMEPHOCTH NpHU
JEHCTBUM JIByX YacCTHII JpyT Ha Apyra (mapHOe B3auMOJICHCTBUE);

— 000CHOBATh, YTO YpaBHEHUE

n

- = 27:) - g -
ma = F; wnau mw = z E[7(t), v(t)] —

9TO OCHOBHOC YpaBHCHHC JUHAMHWKH MaTepHaﬂLHOﬁ TOYKH, ITOCKOJIBKY OJHO3HAYHO OIIMCBIBACT
HN3MCHCHHE COCTOSAHHMA YaCTUILIbI BO BpECMCHHU.

Opzanuzayuonnwlii Iman.

Tema JeKIUU-TUCKYCCHMH  JOBOAUTCS A0 OOy4arolIMXcs 3apaHee Ha  3aHATUU
MIPEAMIECTBYIONIEM IAHHOMY 3aHATHIO. K 3TOMy BpeMeHH 00ydJaromrecs y>Ke OCBOMIM KHHEMATHUKY
MaTepUaIbHOW TOYKM U B TMPHUHIMIIE TOTOBBI K BOCIPHUATHIO AWMHAMHKH. OOydaromuMmcs
npeajiaracTCsa B TCUCHHUE HCACIH IMOBTOPHUTH MAaTCpHA 3a IIKOJLHEIN KypC o JWHAMHKE TECJI
(3akoHbl HproTOHa, (u3MUeckue BeNWUWHBI (CHJIA, Macca, UMIYIbLC), TMOHATHUA (MHEPTHOCTH,
WHEpIHs, B3aUMOJACHCTBHE, cCynepno3unms). KpoMe 3TOro  ydammmcs — Ipeiaraercs
chopMUpOBAaTh HECKOJIBKO Mamblx Trpymm (He Oonee Tpex), B KOTOPBIX H3HAYAIBHO OyIeT
MIPOXOUTH 00CY’KJIEHHE TE3UCOB (BOMPOCOB) 1O TEME JICKIIUH.

Iloozomoeumenwvnuurit yman.
Kaxxnas manas rpynmna o0cyxaaer cojepkanue Te3uca u popMupyeT CBOIO MO3UIUIO TIO €T0
COJIEPKAHUIO.

OcHoeHoll Iman.

3acnymmBalOTCA CyXKIeHUs. 3amatorcs Bompockl. Dopmupyercs o0iee MHEHHE TI0
CoJIepKaHuI0 00CyxmaeMoro te3uca. O0yuaromuecss OCHOBHBIE MOMEHTHI (PUKCHPYIOT B KOHCTIEKTE
JIEKITHMH.

[Tocne oOcykaeHus comepKaHUsl BCEro MaTepHayia JEKIUH, TIPOBEICHUS CPABHUTEIBHOTO
aHaIM3a TO3WIMKA MallbIX TPYNH BO BpeMs AWCKYCCUU TMOABOJSTCS HWTOTH, BBIPAOATHIBAETCS
JIOTUYECKH OOOCHOBaHHAs OOIasi TIO3UIMS MO pacCMaTPUBAEMON TeMe TUCHUTLINHBI «Du3ukay,
KOTOpasi 03By4YHMBAIOTCA B OKOHYATEILHOM BapHaHTE MPENoJaBaTeeM.

Tezuc 1. C mnomomplo Kakux (U3MYECKHX BEIWYMH MOXKHO 33aTh MEXaHHUYECKOe
COCTOSIHHE MaTE€pUaIbHON TOUKU?

Copneprkanue Te3uca 00CyKIar0Tcs B MAJIBIX Tpynnax. BelaBuraioTcs pa3Hbie BEpCUu:
— MEXaHUYECKOE COCTOSIHUE TOUYKH 3aJ]a€TCsl C MOMOIIBIO PaInyC-BEKTOpa UM KOOPAUHAT;
— MEXaHMYeCKOE COCTOSHHE 3a/1aeTCsi B 3aBHCHMOCTH OT CIOco0a OIMUCAaHUS BCEMH
KMHEMaTHYeCKUMU BeJINYMHAMHU (PainyC-BEKTOPOM, CKOPOCThIO, YCKOPEHHEM, BpEMEHEM );



—  MEXaHUYECKOE€ COCTOSHHME 3a/laeTcsl paJuyC-BEKTOPOM M CKOPOCTBIO (KOOpAMHATAMHU U
HOPOEKIUSIMU CKOPOCTH).

Jlis oOocHOBaHUs OOIIEN MO3UIMM MPOBEAEH MBICIEHHBIM AKCIEPUMEHT, KOTOPBIN JIETKO
HpoBepsIeTCs] Ha MPaKTUKE (TOMOp — 1oJjieHo). Tomnop, OMyIIEeHHbIH ¢ pa3Maxa, JEerko packajiblBaeT
MIOJIEHO, TOIOpP NPUCTABICHHBIA K IOJIEHY AK€ HE OCTaBIJISIET BMSATUHBI (3apyOKH, TPEILUHBI).
KoHcTaTnpyeMm, 4ToO MOJIOKEHHUs TOIIOpa B MOMEHT COIIPUKOCHOBEHUS € IEPEBOM B 000MX CIydasx
OJIMHAKOBBI, OJJTHAKO 3HAYEHUS CKOPOCTEN pa3Hble. DTO 03HAYAET, YTO COCTOSHUS TOIOPA B MOMEHT
COIIPUKOCHOBEHHSI C IIOJIEHOM Pa3HbIE U, COOTBETCTBEHHO, 3TO IIPUBOAUT K PA3HBIM PE3yJIbTaTaM.

BbiBoa. DKCHIEpUMEHTAIbHO YCTAHOBJIEHO, YTO COCTOSIHUE MaTepUAIbHON TOYKU (YaCTULIbI)
IIOJIHOCTBIO ONPEIENAETCA PaAUYC-BEKTOPOM YacTHIbl (') W BEKTOPOM CKOPOCTH (V) WM ee
KOOpMHaTaMH (X, Y, Z) ¥ MPOEKIHUSAMH CKOPOCTH (Vy, Vy, V;) B K&K/IbIi MOMEHT BpeMeHH. JlaHHOE
ofpeieNieHue sIBIIseTCs (PyHIaMEeHTaIbHBIM 3aKOHOM KJIACCHUECKOW MEXaHUKH.

Te3uc 2. llepBoiit 3akoH Hpl0TOHA yCTaHABIMBAET CYIIECTBOBAaHME MHEPIIUAIBHBIX CHCTEM
otueta (MCO).
Copneprkanue Te3uca 00CyXJar0Tcs B MaJIbIX Tpynnax. BelgBurarorcs pazHblie BepCcuu:
— 9TO CUCTEMBI OTCUYETa, B KOTOPBIX MaTepHUaIbHAsI TOYKA IIOKOUTCS;
— 3TO CHCTEMBI OTCYETa, B KOTOPBIX MaTepUaIbHAs TOUKA JTBUKETCS MPSMOIIMHEHHO;
— 9TO CUCTEMBI OTCUETa, B KOTOPHIX BBIMIOJIHIECTCS NEPBhIi 3akoH HproToHAa.
Jns oGocHoBaHMsA mo3UIMU chopMyiaupyeM nepBbiii 3akoH HpioToHa. CylecTBYIOT Takue
CHUCTEMBI OTcYeTa (MM XOTs ObI OJIHA), B KOTOPHIX MaTepHaIbHAs TOYKA ITOKOWTCS WU JIBUKETCS
PaBHOMEPHO M MPSIMOJIMHEHHO 10 TeX IMOp, MOKa HAa Hee HE MOACUCTBYIOT ApPYrHe Tejla U He
BBIBE[YT €€ U3 ATOT'0 COCTOSHUSI.
CucreMbl OTCUeTa, B KOTOPBIX BBIMOJHACTCA TMEPBBIM 3aKkoH HBIOTOHA, MPUHATO HA3BIBATH
nHepmanbHeIMH cuctemamu orcuera (MCO).
Csoiictea CO:
— BBITIOJHSIETCS TIPUHITUI OTHOCUTEIBHOCTH JUTSI MEXaHWYECKHX sBJICHWH, To ecTh Bce MCO mo
CBOMM MEXaHHUYECKHMM CBONCTBAM DJKBUBAJCHTHBI JpYyr Jpyry (TPUHIUI OTHOCHTEIHHOCTH
[anunes);
— B0 Bcex MMCO 3akoHBI MEXaHUKU OJIMHAKOBHI U UMEIOT HauboJsee MPOCTON aHATUTHYECKUN BU/T;
— B0 Bcex MCO cBoiicTBa IpOCTpaHCTBA U BPEMEHU OJIMHAKOBBI;
—mepexox u3 oxuoit MCO B apyryro (K — K') ocymiecTBisieTcss Ha OCHOBE MNpeoOpa3oBaHUit
lanunes

-

P=%-Vt, ¥ =0-V, d=d, t =t.
BbiBoA. DOKCHEpUMEHTAIBHO YCTAHOBIIEHO, YTO TaKWE CHUCTEMBbI CYIIECTBYIOT, HaIlpuMeEp,
cBsi3anHble ¢ CoyHIIEM WK Apyrumu 3Be3aaMu. Mcxons us coricts UCO, pemeHne npakTH4eCKuX
3a/1a4 MpeAnoYTUTENbHEE BBINOIHATh UMeHHO B MCO.

Tezuc 3. Bropoii 3akoH HplOTOHa — OCHOBHOW 3aKOH JAWHAMHUKM MaTE€pUAIbHOM TOYKH,
YCTaHABJIMBAIOIIUN NPUYMHHO-CIICJICTBEHHYIO CBA3b MEXAY KHHEMAaTHUYECKMMM BEIMYMHAMU H
BEJIMYMHAMU OIPEEIIAIONMMU XapaKTep ABMKEHHS MaTepUaIbHOW TOUKU

md = F .Cuna ects Mepa JACHCTBUS HEKOTOPOro Tejla Ha YacTHIly (MaTepHalbHYIO TO4Ky). Macca
€CTh MEpa UHEPTHOCTH YaCTHILIBI.

Copneprkanue Te3nca 00CyXKJar0Tcs B MAJIBIX TpyIax. BeIIBUratoTcs pa3Hbie BEPCUU:

— YCTaHABIMBACT PUYMHBI IB)KEHUS MaTEpUAIbHON TOUYKU;

— TI03BOJISIET HAMTHU YCKOPEHUE YaCTHULIbL;

— YCTaHaBJIMBAET, YTO YCKOPEHHME YacCTHIbl MNPSIMO MPONOPLHMOHAIBHO CHJe UM 0OpaTHO
IIPONOPLIMOHAIEHO MACCE.

W3 03By4CHHBIX BAMM BEpPCUH CIIEYE€T, YTO JAaHHBIM 3aKOH YCTaHABJIMBAECT OJHO3HAYHYIO CBS3b
MEXIYy IPUYMHHOW — CUJIOW U CIEJACTBUEM, BBI3BAHHOW IPUYMHOM, — YCKOPEHHEM, a TaKKe



BHYTPEHHUM CBOMCTBOM 4YacTHIbl — Maccou. [laHHbIA 3aKOH OoTBedaeT Ha Bompoc — «llouemy
U3MEHSETCS MEXaHMUECKOE COCTOSIHUE MaTepUaIbHOM TOUKM (YaCTHLIBI)?».

Ecnu k gacTuie NpuiioKeHO HECKOJIBKO CHJI, TO B COOTBETCTBHH C IPUHLUIIOM CYNEPIO3ULIUNA CUII
Kaxxias cuiia OyAeT cooOlaTh HEKOTOpoe yCKOpeHHe. B pe3ysbrare MoiHoe yCKOpEeHHE YacTUIIbI
OyzleT onpenensaThCs PaBHOACHCTBYIONIEH CHUIT.

BriBoa. Bropoi 3akoH HproTOHA yCTaHAaBIMBAET OJHO3HAYHYIO CBSA3b MEXIAY IPUUMHHON — CUIION
U CIICJICTBUEM, BBI3BAHHOM IPUYUHON, — YCKOPEHHUEM, a TaK’K€ BHYTPEHHUM CBOMCTBOM YaCTHULbI —
MacCou.

Te3zuc 4. Tperuii 3akoH Hpl0TOHA — yCcTaHABIMBAET 3aKOHOMEPHOCTH HPU JIEUCTBUM JIBYX YaCTHI]
JIpyT Ha JIpyTa.
CopepxaHue Te3rca 00CyKIal0TCs B MaJIbIX TPpyInax. BeIABUTalOTCS pa3Hble BEPCUU:
— eciu yactuua B neiictByer Ha uyactuny A, ToO M yacTua A HEKOTOPbIM 00Opa3oM [0JDKHa
JIEWCTBOBATh Ha yacTuly B;
—yactuiia B AeicTByeT Ha yacTuily A ¢ HEKOTOPOU CUJION, B pe3yibTaTe dacTuia A npuobperaer
YCKOPEHHE OTHOCHUTEIHHO CUCTEMbI OTCYETa, OJJHAKO W YacTulia B Takke mproOpeTaeT HEeKOTOpOoe
yckopenue. CienoBaTesibHO Ha 9acTHUILy B cOo CTOpOHBI YacTUllbl A IEHCTBYET CUIIa;
— MOCKOJIbKY 00€ YacTHUIlbl ACUCTBYIOT APYT HA ApPyra ¢ HEKOTOPHIMHU CHJIAMU, TO 3TO JCHCTBHE
MMEET XapaKTep B3aUMOACHCTBHUSA. DKCIEPUMEHT MOKA3bIBAET, YTO MPOU3BEJCHUE MACC YAaCTHIl Ha
UX YCKOpPEHHS paBHBI APYT JPYTy, CIEAOBATEIbHO, CHJBI JOKHBI OBITH PaBHBI MO MOAYIIO U
MIPOTUBOIIOJIO0KHBI 110 HAMPABJIEHUIO.
N3 03By4YeHHBIX BaMU BEpPCHM CIIEyeT, YTO JACHMCTBHE YacCTHL] IPYr Ha JApyra UMeEeT Xapakrep
B3aUMOJCHCTBUS, CHIIBI paBHbl 10 MOIYJI U MPOTHUBOIMOJOXKHBI [0 HAIPaBJICHHUIO.
Cdopmynupyem Tpetuit 3akoH Hpl0TOHA: CHITBI, ¢ KOTOPBIMH JIB€ MaTepHAIbHbIE TOUKHU JACHCTBYIOT
JIpyT Ha Jpyra, BCEra pPaBHbI 10 MOAYJIIO M HANpPaBJICHbI B MPOTHUBOIOJIOKHBIE CTOPOHBI BHOJIb
IIPSIMOM, IIPOBEIEHHOMN Ye€pe3 ITU TOUKU

ﬁ12 = _ﬁ21 ’ |ﬁ12| = |ﬁ21| .
BouiBoa. Tpertuit 3akoH HplOTOHA yCTaHABIMBAET, YTO JIEMCTBHE YACTHUIl JIPYyT HA JApyra MMeEeT
XapakTep B3aUMOJECUCTBUS, MPUYEM CHIIbI B3aUMOJEHCTBUSA BCEraa MOABISIIOTCA mapamMu. OHHU
MIPUJIOKEHBI K Pa3HBIM MaTE€PUAJIbHBIM TOUKAM U SIBJISIFOTCS] CUJIaMU OJHOM TTPUPO/IBI.

ZF WIn m Zﬁ [7(), ¥(©)] —

3TO OCHOBHOE YpaBHEHHUE )II/IHaMI/IKI/I MaTepHaabHOM TO‘IKI/I.
Copneprkanue Tezuca 00CyKJar0Tcs B MaJIbIX Tpynax. BelABUraloTcst pa3Hble BEpCUU:

— €CJIM HaM M3BECTEH 3aKOH JBMKEHHSI MaTepUalbHON TOYKH, TO Mbl UIMEEM IOJIHYIO0 HH()OPMALIHIO
0 MEXaHMYECKOM COCTOSHUH TOUYKM B JIIOOOH MOMEHT BpEeMEHM (3HaeM €€ MECTO HaXOXXICHHS B
BbiOpanHoii MCO, ckopocTh, ycKOpeHHE U JAp. XapakTepucTuku). CrenoBaTenbHO, JaHHOE
ypaBHEHHE MO3BOJISIET KAKUM-TO 00pa30M YCTAaHOBUTH 3aKOH JIBUKEHUS TOUKH;

— 3TO ecTh AuPepeHnanbHOe YpaBHEHUE BTOPOTO MOPSIIKA U €CIU €r0 PelInTb, TO Mbl HaljeM
3aKOH JIBUKEHUS TOUKHU;

— 910 auddepeHImaIbHOe ypaBHEHUE BTOPOTO TOPSIKA, OHO CBA3BIBAET MEXKIYy COOOM M3MEHEHHUE
MOJIOKEHHUE YaCTHUIIBI 32 OECKOHEUHO MaJIblii TPOMEKYTOK BPEMEHH IOJ1 ICHCTBUEM MPUIIOKEHHBIX
cui. YToObl yCTAaHOBHUTH 3aKOH JBMKEHMSI TOUKH, pelllasg 3TO ypaBHEHHUE, HAJl0 3HATh 3aKOHbI
JIEUCTBUSA CHIL.

W3 03By4YeHHBIX BaMH BEPCHM CIEQYET, YTO JAHHOE yPABHEHUE MO3BOJSET YCTAHOBUTH 3aKOH
JBIDKEHUSI MATepUAIbHOW TOYKHM M OIpENeNseT W3MEHEHHE COCTOSHHUS TOYKM 3a OECKOHEYHO
Majblii TPOMEKYTOK BpPEMEHM, MOITOMY OHO SBJISETCS B JUHAMUKE MaTEpPUAIbHOW TOYKH
OCHOBHBIM — IIeHTpaJbHBbIM. OJHaKo, pELIeHHE 3TOr0 ypaBHEHHs 3ajada B OOLIEM cCiydae

Te3uc 5. YpaBHeHHe



JIOCTaTOYHO CJIoKHas. st 3Toro HeoOXoauMO 3HATh 3aKOHBI JIEHMCTBUS CUJ, 33JaTh COCTOSIHUE
YaCTHUIIBI B HEKOTOPBI MOMEHT BpeMeHH (0OBIYHO BBIOMpAETCs B HaYa bHBIN MOMEHT t = 0)
7(0)=7,, #(0) = B,.

BeiBoa. OOcyxnaemoe ypaBHeHHEe — 3T0 IuddepeHanbHoe ypaBHeHue. Ero perienue
ABJISIETCS. OCHOBHOM 3aJadedl IMHAMMKM MaTepUaJIbHOW TOYKH. [Ipm 3TOM MBI BCTpedaemcs B
OCHOBHOM C JIByMsI THIIAMH 3a/1a4:

— M3BECTHBI MAcca YaCTHUIBl U 3aBUCUMOCTB PaJIyC-BEKTOPa OT BpeMeHH 7(t), He00X0quMO
HaliTH JEHCTBYIOIIYX Ha 4acThlly cuiay (3amada csogutcs Kk audepenmuposanuio 7(t)) mo
BPEMCHY;

— HEOOXOMMO HaiTH 3aKOH JBHIKEHHS YAaCTHUIIBI, TO ECTH 3aBUCUMOCTS 7°(t), €CIM M3BECTHBI
Macca YacTHILbl, CHJIbI JEHCTBYIOIIME HA HEe W 3aJjaHbl HayajlbHbIe YCIOBUSA (3a7aya CBOJIUTCS K
UHTETPUPOBAHUIO AU HEepPEHIINATLHOTO YPABHEHUS).

3akiarouyenme. [lonBenem wmrorm Hamed auckyccuu. Ilocie oOcyXIeHUS BBIIBUHYTHIX
TE3UCOB MOKHO KOHCTaTUPOBATh:
— MEXaHHMYECKOE COCTOSHME YacTHUIbl 3aJaeTCs JABYMsS IapaMeTpaMu — paJuyCc-BEKTOPOM U
CKOPOCTBIO;
— [PUYMHOM HU3MEHEHUS MEXAaHWYECKOI'O0 COCTOSIHMS 4YacTULbl SBIIOTCS Cuibl. g cun
BBIIIOJIHAETCS [IPUHLIMII CYIIEPIIO3ULIUN;
— JEUCTBUE JBYX YaCTHUL APYT HA Ipyra UMeeT XapakTep B3anMOJCHCTBHS;
— OCHOBHOE YypaBHEHUE IMHAMMKHU I103BOJIIET OJHO3HAYHO OIMUCATh [BWKCHHME YACTULBI, IIpU
3a/1aHHBIX HAYAJIBHBIX YCIOBUSX.

Tak kKak Bce 3TH IMOCBUIBI COJIEpXKATCA B 3aKOHAX HBIOTOHA, TO OHM COCTaBIAIOT SAPO
«/lnHaMMKN MaTepuanbHOU TOUKI.



PaGora B ManbIx rpynmnax
Jlaboparopnas pabota

Tewma: «Onpedeﬂeuue njiomHocmu eeuiecmeq))

Henb: DKcrEepUMEHTaIbHO ONPENENINUTh IUIOTHOCTh HEKOTOPOTO HEU3BECTHOI'O BEIIECTBA,
Haxozsmerocs B TBepaoM  coctosiHuu.  CdopmynupoBaTh  CTpaTeruid  MPOBEJIEHUS
HKCIEPUMEHTAIBHBIX HCCIeIOBAHUN NIPU U3YUEHUU (PU3UUECKUX SIBICHUM.

3agaumn:

— pa3BI/ITI/I€ HABBIKOB OpFaHI/I3aIII/II/I n HpOBeI[CHI/IH (1)I/ISI/IT-ICCKOFO BKCHGPI/IMGHTa;

— ¢opMUpOBaHNE HABBIKOB aHANN3a M 00paOOTKH SKCIIEPUMEHTAILHBIX PE3YyJIbTaTOB;
— pa3BI/ITI/I€ HABBIKOB O6IIICHI/I$[ nu BSaI/IMOI[eI\/IICTBI/Ifl B rpynne.

Opzanusayuonnslii Iman.

OOyuJarouMest JOBOJIUTCS 33JaHHe, KOTOPOE€ OHMU OyAyT BBINOJIHATH HA MPAKTUYECKOM
3aHATHU: HEOOXOIUMO ONPEICIUTh IUIOTHOCTh MaTepHaja METALIMYCCKOro Tella, HMEIOIIEro
(bopMy MPSMOYTOJIBHOTO Mapauie/ienuIeaa, o Gopmyiie

p=m/V,
rIe m — macca Tena, V — o0beM Tela.

Macca Tea H3BECTHA W BhITpaBHpOBaHa Ha e¢ rpaHd. OObeM Tella BBIYMCISACTCS II0
dbopmye

V=a'b-c
rae a, b, c — pa3mepsl pedep napasuie/ienune/a.
Pa3mepbl pebep HEOOXOIUMO OIPEACTUTH KCIEPUMEHTATIBHO C ITOMOIIBIO ITAHT€HIUPKYJIS.

Bce pesynbrartel 3anectu B Tabnuiyy 1.
Ta6muna 1

| | a

a. <a> Aa, S Aa £,

Ennnuier
U3MepeHuit
1

2
3

Ennaunsr
U3MepeHuit
1
2
3

Ennnuier
HU3MEpPEHUN

1
2
3

Jlo mpoBeneHHss W3MEPEHHi OOYy4YaIOMMMCST OOBSCHSETCS, KaK TOJb30BATHCS IITAHTCHITUPKYJIEM, U
MOCJIE 3TOrO KaXKAbId M3 HUX IPOBOIUT MPOOHBIE M3MepeHus. Jlamee  pa3bsCHAETCS TOPSIOK
BBITIOJTHEHUSI Ta0OpaTopHOoii paboThl. OOpalaeTcs BHUMaHKe, YTO U3MEPEHUE pa3Mepa KakIoro pedpa
MIPOBOJIMTCSI HE MEHEE TPEeX pa3, KaXIIbIH IMOMyYeHHBIN pe3ysbTaT 3aHocsTest B Tadmuiry 1. [Tocie atoro
HAXOJIUTCS Cpe/IHEe apU(PMETHUECKOE 3HAUCHHE KAXKIOTO MTapaMeTpa, 3aTeM BBIYHUCIISETCS 00heM

(V) =(a)-(b)-{c)



" INIOTHOCTH BE€UICCTBA TCJ1a

p=m/{V).
[TomyueHHBIE pe3yIbTaThl 3aHOCATCS B TAOJHILY 2.
Tabmuma 2
i Am V) (p) AP £
Ennuaungsr
U3MepeHuil

Omnpenenutb, MyTeM CpaBHEHUs C TaOJIMYHBIMUA JAaHHBIMH, W3 KaKOro BEIIECTBA HW3TOTOBICHO
HCCIIE/TyeMOe TeJO.
OOyuaromuecs: pa30MBarOTCS HA MaJIbIe TPYMIIHI (2 — 4 YenoBeka).

Iloozomoeumenvuotit 3man.

Kaxnmas wmamas rpymnma oOCyXJaeT coAep)KaHWe 3aJaHus, MPOBOAUT HEOOXOAUMbIC
WHIUBUlyallbHble HM3MEpeHuss M pacuerbl. POpMUpPYET CBOKO TMO3ULHUI0O IO pe3yJibTaTaMm
IIPOBEICHHBIX U3MEPEHUN.

OcHosnoit sman.

3aciayMBalOTCS  CyXJA€HUs, CHOpPMUpPOBaHHbIE B MajbIX TIpyNnax, MO pe3yjbTaTraMm
IIPOBEJICHHBIX J1JAOOPATOPHBIX UCCIIEI0BAHUM:

— reoMeTpUYecKHe pa3Mephl Tesa (BBICOTA, JUIMHA, IIUPHUHA) NP MHOTOKPATHOM HX HU3MEPEHUHU
HE3HAYUTEIIbHO OTINYAOTCA APYT OT Apyra;

— IIpY IPOBEICHUM HECKOJIBKUX M3MEPEHUI OJHOTO M TOTO K€ MapaMeTpa Tela MOJIYy4daeTcsl, 4To
KQKJI0€ TOJy4EHHOE YHUCJIOBOE 3HAYEHHE BBICOTHI HE3HAYMTEIBHO OTIMYAETCS APYr OT Apyra,
AQHAJIOTUYHBINA pe3yJIbTaT HAOMOAAETCS U AJIS AJIUHBI, OJHAKO YMCIOBOE 3HAUEHUE TOJILIMHBI UIMEET
(buKcHpOBaHHOE 3HAYECHMUE;

— HailiieHHoe 1o (opMyJie YUCIIOBOE 3HaYeHHE TUIOTHOCTH MaTepHaia BEeIeCTBa COAEPKUT BOCEMb
pa3psioB. CKOJIBKO pa3psa0B HEOOXOIMMO OCTaBUTh B OTBETE?;

— CPaBHEHHE DKCIEPUMEHTAIbHO HaIEHHOM MJIOTHOCTH BELIECTBA T€JA C IUIOTHOCTSAMHU BELIECTB,
IPUBEIECHHBIX B TaOJHIle, MOKAa3bIBAE€T, YTO HU C OJHUM YHCIIOBBIM 3HAYEHHEM IOJTYUYCHHBIN
pe3yJbTaT HE COBIMAJAET, OJJHAKO €CTh OJIM3KHUE K HEMY.

W3 03ByueHHBIX BaMU BEpCHI clieAyeT, 4TO NpU MPOBEIECHUU H3MEPEHUH (U3NYECKUX
BEJIMYMH MX UYUCJIOBBIE 3HAUEHUS HE3HAUUTENBHO OTJIMYAIOTCS JIpYr OT ApYyra W, CIEJOBATEIbHO,
OHM MOTYT OBITh OIpe/IeTICHbI TOJBKO MPUOIMKEHHO. DTO CBA3aHO, BO-TIEPBBIX C TEM, YTO CPE/ICTBA
U METOJbl HM3MEPEHHUs] HE COBEPLICHHbI, M BO-BTOPHIX, YTO CBOWCTBA C€aMOro OOBEKT NpHU
U3MEPEHUSIX MOTYT HEKOHTPOJIMPYEMO H3MEHAThCS B HEOONbIIMX Mpenenax. TakuM obOpaszom, B
DKCIEPUMEHTAIbHBIX pEe3yJbTaTax BCErJa MPHUCYTCTBYIOT HETOYHOCTH M, COOTBETCTBEHHO,
YHCJIOBBIE 3HAUEHUS MOITYYarOTCs MPUOIHKEHHBIMU.

YroObl OLEHUTh HACKOJIBKO MOJYYEHHBIH B AKCIEPUMEHTE PE3yJbTaT OTPaKaeT MCTUHHOE
CBOMCTBO HCCIIEyeMOro O0BEKTa, JOJKHA CYIECTBOBAaTh HEKOTOpas IMpOLEAypa, CBs3aHHAs C
IIPEJICTAaBICHUEM PE3YJIbTaTOB. [l 3TOro NPUMEHSIOTCS CIIEUAIbHBIE MATEMATUYECKUE METOBI
00paboOTKK pe3yJbTaTOB, KOTOpbIE IO3BOJSIOT BBIUMCIUTH YHUCIOBOE 3HAU€HHE (PU3HMUECKON
BEJIMYMHBI, KOTOpOE sBIIAETCS Haubojee OJIM3KUM K MCTUHHOMY, OIIGHUTh IOTIPEIIHOCTH
(HETOYHOCTH), BO3HUKAIOLIUE MPU MPOBEACHUM W3MEpPEHUl, ONpEeNeUTh MHTEpPBaj, B KOTOPOM
HaXOJUTCSI UICTUHHOE 3HaYeHHE (PU3NUECKON BETUUHHBI.

3axnwouenue.
J1J1s TOTO 9TOOBI SKCIIEPUMEHTAIBHBIE PE3YIIbTAThI C KOIMYECTBEHHON CTOPOHBI IOCTOBEPHO

OTpaKaJIM 3aKOHOMEPHOCTH HEKOTOPOTO CBOMCTBA HM3y4aeMOro OOBEKTa HEOOXOIUMO BIIAJIETh
TEXHOJIOTHUEH MPOBEACHNUS IKCIIEPUMEHTA U 00pa0OTKU MOTYUYECHHBIX PE3yJIbTaTOB.



TexHonoruo 00pabOTKM SKCIEPUMEHTAIBHBIX JaHHBIX MBI OyleM paccMaTpuBaTh Ha
CJIEIYIOLIeM MpPaKTUYECKOM 3aHATHHM. [l 3T0 BaM HEOO0XOAMMO H3Y4YHMTh TEOPETHYECKUN
maTtepuan «MeToauuecKkue yKa3aHus K JIabopaTopHBIM paboTraM 1O 00pabOTKe pe3ysbTaToB
¢dusnueckoro sxcrepumentay (http://educon.tsogu.ru:8081/login/index.php - Cucrema moaaep:KKu
JUCTAaHIIMOHHOTO 00YYEeHMSI)



http://educon.tsogu.ru:8081/login/index.php

JlonoTHEeHHS U U3MEHEHUS
K paboueil yueOHOM mporpaMme 1o JUCHUILIAHE
«Duszukan
Ha 2017-2018 yueOHsbI# 01

1. Ha TuTtynapHOM nMcTeé M 1O TEKCTy paboyeil mporpaMMmbl y4eOHOI
JUCLMIUIMHBL clloBa «Kadeapa 3JIeKTPOIHEPreTUKN» 3aMEHUTh CJIOBaMHU «Kadeapa
€CTECTBEHHOHAYYHBIX U TYMAaHUTAPHbBIX TUCLUILINHY.

Ha oOpaTtHOil cTOpoHE TUTYyJIBHOTO JucTa cioBa «Pabouass mporpamma
paccMOTpeHa Ha 3aceaHuH Kadeapsl NEKTPOIHEPTeTUKH
[Iporokoi Ne « » 2016 .
H.o. 3aBeayromiero kadeapoi I".B.iBaHOB»
3aMEHHUTh Ha CJI0Ba
«Paboyas mporpaMma paccCMOTpeHa Ha 3acefaHuu Kadeapbl eCTECTBEHHOHAYYHBIX U
TYMaHUTAPHBIX JUCIHUILTAH
[IpoToxoi Ne « » 2017 r.
3aBeayromumii kadeapoun C.A. TaTbsiHEHKO»

2. OOHOBIIEHHS BHECEHbl B CIEAYIOIIMe pa3feiabl padodeil MmporpamMmel
y4eOHOUN AUCIMIIIAHBIL:

1. Kapra obecne4eHHOCTH AMCHUIUIMHBI YYEOHOU M y4eOHO-METOANYECKOn
nureparypou m.10.1;

2. ba3pl pgaHHBIX, MH(OPMAIMOHHO-CIIPABOYHBIE W IOMCKOBBIE CHUCTEMBbI
(n.10.2);

3. B MarepualibHO-TEXHHUYECKOE OOECleueHUue TUCLUIUIMHBI U3MEHEHUs U
JOTIOJIHEHUS HE BHOcATCS (1.11).

FY.
JlonoTHEHHS ¥ U3MEHECHUS BHEC: —F7/
noueHt kapeapel EHI/I, kanxa. gus.-mat. mayx | 277 BI/I HoBocenos

Jlomonnenuss  (M3MeHeHHWs)) B pabouyio ydeOHYI0 MpOrpaMMy pacCMOTPEHBI U
oJ100peHbl Ha 3aceaanuu kadenpst EHI'/L.

ITporokon Ne 1 ot « 30 » aBrycra 2017 .

3aB. xapeapoit EHI'J] § /7// C.A. TaTbsIHEHKO




10. YuyeOHo-MeTOoAN4YecKOe U MH(OpMaHOHHOE o0ecrieYeHue I CUMIIJIMHbI

10.1. Kapra o6ecnie4eHHOCTH TUCIHUILINHBI Y4e0HOIH 1 y4eOHO-MeTOANYeCKOI JIuTepaTypoi

Vuebnas gucuumuiiaa Pusuka

Kagenp EHI']

KAPTA OBECIIEYEHHOCTH JUCIHHUAILIMHBI YYEBHOM U YYEBHO-METOAUYECKOM JIATEPATYPOI

Kopn, nanpasnenue noarorosku: 23.03.03 «OkcmryaTanus TpaHCIOPTHO-TEXHOJOIMYECKUX MAIIUH U KOMIICKCOB)

dopma 00ydeHHs:

3aouHast: 1 kypc, 1,2 cemectp

2. dakTnyeckasi 06eCleYeHHOCTh TUCIUTIIMHBI YIY€OHOI M YUeOHO-MeTOAHYECKOI JTUTEPATYPOii

YueOnas, y4eOHo- | HasBanne yueOHOW © y4eOHO-METOAMYECKOW JuTeparypsl, aBTop, [[oxm |Bun Bun |Kon-Bo |KonTunrent ObecneuenHo | Mecto Hanmuuue s
MeToJHUYecKas  JIUTepaTypa | H31aTelIbCTBO W37a |M3maHMs |3aHA- |9K3eMIl | 00ydaromumxcs, |CThb XpaHeHHUs | BapHaHTa B
o pabodeit mporpamMme HUS THH  |JIPOB B | HCTIOMB3YIOIIMX | 00yYaromuXxc JIEKTPOHHO-
BUK yKa3aHHYIO a 6nbnanoTeyHoM
JIATEpaTypy JINTEPATYpPOH, cucreme TUY
%
1 2 3 4 5 6 7 8 9 10
OcHoOBHas Tpodumosa, T.M. Kypc ¢usuxu [Tekcr]: yue6. nocodue mist By3os/T.U. | 2016 y J, 30 16 100 BUK -
Tpodumona - M.: ULl Axagemust, 2016. — 560 c. 1P,
JIP
CasenbeB, U.B. Kypc obmeli ¢usuku. B 3 1. Tom 1. Mexanuka. | 2017 v JI, 16 16 100 BUK +
MonekymsipHas ¢us3uka. [DiaekTpoHHbIH pecype] : yueb. mocobue — T1P, http://e.la
OnekrpoH. pan. — CII6. : Jlaues, 2017. — 436 ¢. — Pexum gocrymna: JIP nbook.co
http://e.lanbook.com/book/92653 — 3aru. ¢ skpana m/book/9
2653
CagenbeB, U.B. Kypc obmei ¢usuku. B 3 1. Tom 2. DnekrpudectBo u [ 2017 v JI, 16 16 100 BUK +
MarHetnsM. Bonusl. OnTuka. [D1exTpoHHbIN pecype] : yueb. mocobue — I1P, http://e.la
OnektpoH. gaH. — CII6. : Jlaup, 2017. — 500 c¢. — Pexum jgocryma: JIP nbook.co
http://e.lanbook.com/book/91065 — 3aru. ¢ skpana. m/book/9
1065
Cagenses, U.B. Kypc obmeit ¢pusuku. B 3 1. Tom 3. Kanrosas onruka. | 2017 N J, 16 16 100 BUK +
Atomuast ¢usuka. Pusuka TBepmoro Tena. DH3KMKa ATOMHOTO sijpa U I1P, http://e.la
JJIEMEHTApHBIX YaCTHUIl. [DJNEKTPOHHBIA pecypc] : yueb. mocobue — JIP nbook.co
OnektpoH. gaH. — CII6. : Jlaup, 2017. — 320 ¢. — Pexum gocrymna: m/book/9
http://e.lanbook.com/book/92652 — 3aru. ¢ skpana. 2652
Tpopumonsa, T.M. CoOopuuk 3amad mo kypcy ¢usuku [Tekcr]: yue6.|2008 y P 35 16 100 BUK -
nocobue st By30B/T. M. Tpogumosa - M.: Beicmast mkona, 2008. — 405 c.
CasenbeB, M.B. COopuuk BOmpocoB u 3amad mno obmeil ¢usuke [ 2016 N I1P 16 16 100 BUK +
[DexTponHnslii pecypc] : yueGHoe nocobue. — Diekrpon. pan. — CIIO. : http://e.la
Jlanb, 2016. — 292 c. — Pexum JIOCTyIa: nbook.co
http://e.lanbook.com/books/element.php?pll_id=71766 — 3aru. ¢ sxpaHa. m/books/
element.p
hp?pll_id

=71766




JlonomHUTEIBHAS

Kysuernos, C.11. Kypc ¢usuku ¢ npumepamu perienns 3aaad. Yacts . 2014 I, 16 16 100 BUK
Mexanuka. MosekysipHas husuka. TepMOAHHAMUKA [ DIIEKTPOHHBIII I1P, http://e.la
pecype] : yue6HOE mocobue. — DnektpoH. naH. — CII6. : Jlans, 2014. — JIP nbook.co
464 c. — Pexum gocryma: m/books/
http://e.lanbook.com/books/element.php?pll_id=42189 — 3aru. ¢ skpaHa. element.p
hp?pll_id
=42189
Kysueros, C.11. Kypc ¢busuku ¢ npumepamu pemenus 3aaad. Yacts I1. 2014 I, 16 16 100 BUK
DNeKTPUUYECTBO U MarHeTusM. KoneOanus 1 BOIHBI [ DIEKTPOHHBIN I1P, http://e.la
pecype] : yue6HOE mocobue. — DnexTpoH. nqaH. — CII6. : Jlans, 2014. — JIpP nbook.co
412 c. — Pexum gocryma: m/books/
http://e.lanbook.com/books/element.php?pll_id=53682 — 3aru. ¢ skpana. element.p
hp?pll_id
=53682
Kysmuernos, C.1. Kypc ¢usuku ¢ npumepamu perrenns 3aaaq. Yacts 111 2014 I, 16 16 100 BUK
Ornrtrka. OCHOBBI AaTOMHOW (DU3MKH M KBAHTOBOW MeXaHUKH. Pu3HKa T1P, http://e.la
aTOMHOT'O 51/Ipa U AJIEMEHTAPHBIX YacTHII [ DIEeKTpOHHBIH pecypce] : JIP nbook.co
ydae6HOe ocobue. — DnextpoH. naH. — CII6. : Jlans, 2014. — 336 c. — m/books/
Pexxum nocryna: http://e.lanbook.com/books/element.php?pll _id=53685 element.p
— 3aru. ¢ 9KkpaHa. hp?pll_id
=53685
Usnues, A.Jl. ®usuka [DiaekTpoHHbI pecypc] : ydaeObHoe mocodue. — 2009 T, 16 16 100 BUK
OnektpoH. gan. — CII06. : Jlanb, 2009. — 672 ¢. — Pexum goctymna: T1P, http://e.la
http://e.lanbook.com/books/element.php?pl1l_id=163 — 3ar. ¢ s3xpaHa. JIP nbook.co
m/books/
element.p
hp?pll_id
=163
Amnecuun, C.C. Ipukiannas ¢pusuka. Teopus, 3a1a44 U TECTHI. 2014 1P 16 16 100 BUK
[DnexrponHnsrii pecype] : yueo. mocobue / C.C. Amechun, JI.A. http://e.la
Uepnsimosa, [1.I1. MamkoB. — Onexrpon. nan. — CII6. : Jlans, 2014. — nbook.co
464 c. — Pexxum nocryna: http://e.lanbook.com/book/52609 — 3ari. ¢ m/book/5
JKpaHa. 2609
Kanamaukos, H.II. ®usuka. Uutepuer-tectupoBanue 6a3oBbix 3Hanwuii | 2009 I1p 16 16 100 BUK
[Onexrponnsiii pecype] : yuebroe mocobue / H.II. Kanamunkos, H.M. http://e.la
KoxeBHukoB. — JnektpoH. aan. — CII6. : Jlaup, 2009. — 150 ¢. — nbook.co
Pexxum mocryma: http://e.lanbook.com/books/element.php?pll_id=172 — m/books/
3ari. ¢ 9KpaHa. element.p
hp?pll_id
=172
Ionosuukoga, JI. B. [IpakTrky™m 1o pemenuio ¢pusudeckux 3anay [Tekcr] | 2013 I1P 25 16 100 BUK

: yuebnoe nocobue / JI. B. ITonoBuukoga. - Tiomens : BUK Tiom['HI'Y,
2013.- 124 c.




Ionosuukosa, JI.b. COopHHK MaTepuaaoB Uis MOJATOTOBKH K uToroBomy | 2012 v Ip 16 16 100 BUK
TECTUPOBAHUIO 10 (pU3KKe [DIEKTPOHHBIN pecypc] : yuebHoe mocobue. — http://e.la
OnextpoH. xaH. — Tromens : TroM[HI'Y (TromMeHCKMiA TOCYAapCTBEHHBIN nbook.co
nedrera3oBsiil yausepcurer), 2012. — 192 ¢. — Pexum gocryma: m/books/
http://e.lanbook.com/books/element.php?pll_id=42807 — 3aru. ¢ skpaHa. element.p
hp?pll_id
=42807
Cwmupros, C.U. ®usnka. O6paboTka pe3ynbTaToB pU3NIECKOro 2012 v JIP 16 16 100 BUK
9KCIIEPUMEHTA : METOAMYECKHE YKa3aHUs K JTaDOpAaTOPHBIM paboTam st http://e.la
CTYAEHTOB, BceX (opM 00ydeHHs [ DINEeKTPOHHBIN pecypc] : yueOHO- nbook.co
meroguyeckoe mocobue / C.. Cmupros, H.H. TleryxoBa. — DIEKTPOH. m/books/
naH. — Tromens : TroM[HI'Y (TroMeHCKmit TocyaapcTBEeHHBINH element.p
Hedrera3oBslil yHuBepcurer), 2013. — 24 ¢. — Pexxum mocrymna: hp?pll_id
http://e.lanbook.com/books/element.php?pll_id=56511 — 3aru. ¢ skpana. =56511
@upranr, E.B. PyKoBOACTBO K pelIeHUIO 3aa4 10 Kypcy obieit ¢puszuku | 2009 v 1P 16 16 100 BUK
[DnexrponHsi pecype] : yueOHoe nocobue. — DiekTpoH. nan. — CII6. : http://e.la
Jlaub, 2009. — 349 c. — Pexum moctyma: nbook.co
http://e.lanbook.com/books/element.php?pl1_id=405 — 3ar. ¢ sxpaHa. m/books/
element.p
hp?pll_id
=405

3aB. kadenpoit 22/5 C.A. TaTbsiHEHKO Hauamsaux OUO JL.b. [lonoBHUKOBa

«_ 30 » aBl"\;CTa 2017 r.




10.2. ba3bl JaHHBIX, HHPOPMALNOHHO-CIIPABOYHbIEC H MOMCKOBbIE CHCTEMbI

1. DnexTpoHHBIM KaTamor OuOIMOTEeYHO-M3IaTenbekoro komiviekca TUY — Pexum poctyma:
http//webirbis.tsogu.ru/

2. TlonHoTekcToBas 6a3a AaHHBIX [ DNEKTPOHHBIN pecype]. — Pexxum moctyma: http//elib.tsogu.ru

3. Hayunas osnextponHas Oubmmoreka ELIBRARY.RU. [Onextponnsiii pecypc]. — Pexum
noctymna: http// elibrary.ru/

4. Cucrema MOJJICPKKH JUCTAHIMOHHOTO oOyuenusi Educon [DnextponHbiii pecypc]. — Pexum
nocryna: http//educon.tsogu.ru:8081/

5. DnektponHass 6ubnuotreunas cuctema <«Jlanp» [DnekTpoHHBIN pecypc]. — Pexum mocryma:
http://e.lanbook.com.

6. Decoder. Enununbt U3MEpEeHUs [DnexTpoHHBII pecypc]. — Pexum
nocryna: http://www.decoder.ru/

7. Fizika.ws. CoBpemeHHast pu3nka, MaTepHaibl, HOBOCTH, aKThl [ DJIIEKTPOHHBIN pecypc]|. — Pexxum
nocrymna: http://www.fizika.asvu.ru/

8. EawHbBI mOpTaJl MHTEPHET-TECTHPOBaHUS B cdepe oOpa3oBaHHs [DIEKTPOHHBIN pecypc]. —
Pexxum nocryna: http://i-exam.ru/

9. OBC «KoHCyJIbTaHT CTyJCHTa» [ DJIeKTPOHHBIN pecypc]. — Pexxum moctyna:
http//studentlibrary.ru/



http://e.lanbook.com/
http://www.decoder.ru/
http://sfiz.ru/
http://i-exam.ru/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/

JlonoTHEeHHS U U3MEHEHUS
K paboueil yueOHOM mporpaMme 1o JUCHUILIAHE
«DusnKa»
Ha 2018-2019 yueOHsbI# TO1

1. Ha TtutyapHOM JHCTe W 10 TEKCTy pabodeil mporpaMMbl ydeOHOMU
mucuuminael cioBa «MUHUCTEPCTBO OBPA3OBAHUS U HAVKU
POCCUMCKOM ®EJEPALIUN» 3amenuts caoBamu «MUHUCTEPCTBO HAYKU
1 BBICILIEI'O OBPA3OBAHI S POCCUICKOU ®EEPALIUN .

2. OOHOBJIEHUSI BHECEHBI B CIIEAYIONINE pa3ienbl pabodeil mporpaMmbl y4eOHOU
JUCITUTUTUHBL:

1) xapra 00eCHEeUYeHHOCTH AMCUUIUIMHBI YYeOHOW M y4eOHO-METOIMUECKOM
mutepatypoi (11.10.1);

2) 0a3pl JaHHBIX, WH(POPMAIMOHHO-CIIPABOYHBIC M ITOMCKOBBIC CHCTEMBI
(m.10.2);

3) B MaTepHaIbHO-TEXHUYECKOE OOCCIICYCHHE MUCIUIUIMHBI W3MEHCHUS U
JOTIOJIHEHUS He BHOCSTCS (1.11).

.
JIOTIOTHEHHS M M3MEHEHHUSI BHEC: — ;—:-:'-*'?‘;} /

nouent kapeapst EHTJL, kann. dus.-mar. nayk /27— B.U. Hosocesos

JomonHenuss  (u3MeHeHHWs)) B pabouyyr0 Y4eOHYIO MporpaMMy pPacCMOTPEHBI H
onmobpens! Ha 3acegannu kadenpsr EHI/I.

[TpoTtokon Ne 1 ot «31» aBrycra 2018r.

3aB. kagenpoit EHI'J] [ /7// C.A.TaTbIHEHKO




10. Y4eboHO-MeTOAMYECKOE M HH(POPMALMOHHOE 0O0ecnieYeHue TUCIUIIMHBI

10.1. Kapra o6ecrnie4eHHOCTH TUCIHUILINHBI Y4e0HOI 1 y4eOHO-MeTOANYECKOI JIuTepaTypoi

KAPTA OBECIIEYEHHOCTH JUCIHHUAILIMHBI YYEBHOM U YYUEBHO-METOIUYECKOM JIATEPATYPOI

Vuebnas gucuumuiiaa Pusuka

dopma 00ydeHHs:

Kagenpa EHI' 1 3aoyHas: 1 kypc, 1,2 cemectp
Kopn, nanpaBnenue noarorosku: 23.03.03 «OkcmryaTanus TpaHCIOPTHO-TEXHOJOIMYECKUX MAIIUH U KOMIICKCOB)
YyeOnas, yueOHo- | HazBanme y4eOHOW ®  y4ueOHO-MeTOAWYECKOH  JuTeparypbl, aBTop, |['om |Bun Bun |Kon-Bo |KonTunrent Obecneuernoc | Mecto Hamnume  aim.
MEeTOIYecKast U311aTeIbCTBO u3/aH |M37a- | 3aHA- [3k3emn | oOydaromuxcs, |Tb XpaHEeHHs BapHaHTa B
JHUTEpaTypa o ust HHS THH | JSIPOB B | HCIIOJB3YOIINX | 00YyYarOIIUXCsl 3NIEKTPOHHO-
paboueii mporpamme BUK YKa3aHHYIO JIUTEpaTypoil, OuOIMOTETHOM
JIUTEpaTypy % cucreme THUY
1 2 3 4 5 6 7 8 9 10
OcHoOBHas Bapasa A.H., O6mas ¢usnka [DneKTpoHHBIH pecypc] : yueOHOe mocobue / 2016 yir | JI, Heorpan 18 100 BUK +
Bapasa A.H., T'yokun M.K., UBanos [I.A., .B. BanoBa ; mox pea. B.M. IIP, | M4CHHSI https://e.lanb
BenoxornbiroBa. — DiekTpoH. aaH. — Mocksa : M3narensckuii jom MOU, JIP u noctyn ook.com/boo
2016. — 506 c¢. — Pexxum goctyma: https://e.lanbook.com/book/72249. — k/72249
3arz. ¢ 9KpaHa.
Cagenbes, V.B. Kypc dusuku (B 3 11.). Tom 1. Mexanuka. MonekysispHast 2018 vii |1, Heorpan 18 100 BUK +
¢busnka [InekTpoHHsIi pecype] : yueoHoe nocodue / V.B. CasenbeB. — Ip,  |wWHeHHE! https://e.lanb
Onektpon. nan. — Cankr-Iletepbypr : Jlans, 2018. — 356 ¢. — Pexum JIP 1 poctyn ook.com/boo
jocrtyma: https://e.lanbook.com/book/106894. — 3ari. ¢ skpaHa. k/106894
Cagennes, U.B. Kypc ¢usuxu (B 3 11.). Tom 2. DnexrpruectBo. Konebanus u | 2018 v |JI, Heorpan 18 100 BUK +
BOJIHBI. BostHOBast onTrKa [DNeKTpOHHbIH pecypc] : yueOHoe mocodue / 1.B. Ip,  [weHHE! https://e.lanb
CagenbeB. — DnektpoH. aaH. — Caukt-IletepOypr : Jlanb, 2018. — 468 ¢. — JIP 1 zocryn ook.com/boo
Pexxum noctyna: https://e.lanbook.com/book/100927. — 3ari. ¢ skpaHa. k/100927
Casenbes, U.B. Kypc ¢usuxu (B 3 11.). Tom 3. KBanrtoBas ontuka. Atomnas | 2018 | VII | ]], Heorpan 18 100 BUK +
¢muka. dusnka TBeproro tena. PU3KKa aTOMHOTO spa U AJIEMEHTapHBIX IIP, | H4CHHBI https://e.lanb
yacTuil [ DIIeKTPOHHBIH pecypc] : yuebHoe nocobue / N.B. CaBenbeB. — JIP 1 RocTyl ook.com/boo
Onekrpon. naH. — Cankt-IletepOypr : Jlanb, 2018. — 308 c. — Pexum k/98247
noctyna: https://e.lanbook.com/book/98247. — 3ari. ¢ skpana.
Cagenbes, 1.B. CoopHHK BOIIPOCOB | 3a/1a4 10 o0mie pusuke 2018 VII |IIP Heorpan 18 100 BUK +
[DnexTponHsIii pecypce] : yuedHoe mocobue / 1.B. CaBesbeB. — DIEKTPOH. MICHHEL https://e.lanb
nan. — Cankr-IletepOypr : Jlanb, 2018. — 292 ¢. — Pexunm goctyma: 1 octyn ook.com/boo
https://e.lanbook.com/book/103195. — 3aru. ¢ skpaHa. k/103195
Tpodpumosa, T.U. Kypc ¢usuku [Tekcr]: y4ue6. mocodue mis By3os/T.W. | 2016 yio |Ji, 30 18 100 BUK -
Tpodumosa - M.: U1 Akanemus, 2016. — 560 c. IIP,
JIP
JlonoaHUTENRHAS Amnnecuun, C.C. [Ipuknaanas ¢usuka. Teopus, 3a1a4u U TECTHL. 2014 vyII |IIP Heorpan 18 100 BUK +
[DnexTponusrii pecypce] : yued. mocobue / C.C. Artecuun, JIL.W. UepHsiiosa, MICHHEL http://e.lanbo
ILIT. MamikoB. — Dnektpon. nan. — CII6. : Jlaus, 2014. — 464 ¢. — Pesxum 1 IocTyl ok.com/book/
noctyna: http://e.lanbook.com/book/52609 — 3ari. ¢ skpana. 52609
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Bapasa A.H., JJabopaTopHblii TPakTHKyM MO 00Ieit Gpu3nke [DIeKTPOHHBII 2016 VII |JIP Heorpan 18 100 BUK
pecypc] : yueGHoe mocobue / Bapasa A.H., I'yokun M.K., A.B. [lenos, A.T. MHCHHBI https://e.lanb
Komos ; mog pex. A.H. BapaBbl. — DIieKTpoH. JaH. — MOCKBa : H ocTyn ook.com/boo
Wznarensckuit mom MOU, 2016. — 358 ¢. — Pexxum noctyna: k/72232
https://e.lanbook.com/book/72232. — 3ar. ¢ skpaHa.
Kanamrankos, H.IT. O6mas ¢usnka. CO0pHHUK 3a1aHUil U pyKOBOJCTBO K 2018 VII (IIP Heorpan 18 100 BUK
pelieHuo 3a1a4 [ DIeKTPOHHBIH pecypc] : yueGHoe nocooue / H.IL. MICHHBI https://e.lanb
Kanamnukos, C.C. MypasbeB-CMUPHOB. — DJIeKTpOH. HaH. — CaHKT- 1 poctyn ook.com/boo
TlerepOypr : Jlans, 2018. — 524 ¢. — Peskum foctymna: k/106896
https://e.lanbook.com/book/106896. — 3aru. ¢ sxpana.
Kysnenos, C.11. Kypc ¢pusuku ¢ npumepamu pemenns 3agad. Yacts 1. 2014 viI |JI, Heorpan 18 100 BUK
Mexanuka. MonekynsapHas ¢pusuka. TepMmoauHamuka [DIeKTpOHHBIH pecypc] IIP, | HHCHHBI http://e.lanbo
: yuebHoe mocodue. — DnekrpoH. aan. — CII6. : Jlanp, 2014, — 464 ¢. — JIP 1 RocTyll ok.com/books
Pexxum moctyma: http://e.lanbook.com/books/element.php?pll 1d=42189 — [element.php?
3aru. ¢ 9KpaHa. pll id=42189
Kysnenos, C.11. Kypc ¢pmsuku ¢ npumepamu pemenns 3agad. Yacts II. 2014 v | JI, Heorpan 18 100 BUK
OnextprdecTBo n MarHeTi3M. KoneGanust u BosHEI [DIeKTpOHHBIH pecypc] : IIP, | H9CHHBI http://e.lanbo
y4ebHoe mocodue. — AnekrpoH. nan. — CII6. : Jlans, 2014. — 412 ¢c. — Jp | HAccTyd ok.com/books
Pexxum nocryna: http://e.lanbook.com/books/element.php?pll_id=53682 — [element.php?
3arj1. ¢ 9KpaHa. pll id=53682
Kysuenos, C.1. Kypc ¢husuku ¢ npumepamu peresns 3aaa4. Yacts 111 2014 | vII |J, Heorpan 18 100 BUK
Ontrka. OCHOBBI aTOMHOM (PU3MKH U KBAHTOBOW MeXaHHUKH. DH3HKa Ip,  |wWHeHHE! http://e.lanbo
aTOMHOTO sI/Ipa M 3IEMEHTapHBIX JacTHIl [ DIeKTPOHHBIN pecypc] : yueGHoe JIP 1 iocTyH ok.com/books
nocobue. — Dnextpod. naH. — CII6. : Jlans, 2014. — 336 c. — Pexum [element.php?
nocrymna: http://e.lanbook.com/books/element.php?pll_id=53685 — 3ari. ¢ pll id=53685
JKpaHa.
[TonoBHukoBa, JI. B. 3aga4un u npumeps! pemenuii mo kypey ¢usuku [Tekcr]: | 2015 VII [IP |Heorpan 18 100 BUK
yueOHoe mocobue / JI. b. TTonosHukoBa. — Tromens: TroM['HI'Y, 2015 - 231 c. ICHHBI http://elib.tyu
- Pexum JI0CTyTIa : http://elib.tyuiu.ru/wp- 1 poctyn iu.ru/wp-
content/uploads/data/2017/09/26/Polovnikova.pdf content/uploa
ds/data/2017/
09/26/Polovn
ikova.pdf
Hauaneauk OO M% J1.B. TlonoBHKKOBA
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10.2 ba3bl 1aHHBIX, HHGOPMALIMOHHO-CIIPABOYHbIE M TOUCKOBBIE CHCTEMbI

http://educon.tsogu.ru:8081/login/index.php - Cucrema MOAACPKKH  AHUCTAHIIHOHHOTO
o0ydeHus
https://www.tyuiu.ru/bibliotechno-izdatelskij-kompleks/ -  GubamoreuHo-U3IATENHCKHIMA

komiuiekc TUY

http://www.i-exam.ru/ - UutepHeT TecTupoBaHue B chepe 00pa3oBaHus

http://e.lanbook.com - DBC OO0 «13narenscteo JTAHDb»

http://elib.qubkin.ru/ - Pecypcel Hayuno-texuudeckoit 6udanorexku ®I'6OY BO PI'Y Hedru
u raza (HN1Y) um. .M. I'yOxuna

http://bibl.rusoil.net - Pecypcsl HayuHo-TexHHUecKoi OubaroTeku ®PI'BOY BIIO YIHTY
http://lib.ugtu.net/books - Pecypcbl HayuHO-TexHMueckor Oubmmorexku @OI'BOY BIIO
«YXTUHCKUH TOCYIapCTBEHHBIA TEXHUUECKU YHUBEPCUTET»

www.biblio-online.ru» - 95C 000 «dnekTpoHHOE M3aaTenscTBO FOPAWITY
http://www.iprbookshop.ru/ - DBC IPRbookscOOO «AiilluldpMenuar»
http://www.studentlibrary.ru - 95C OO0 «Ilonurexpecype»

http://elibrary.ru/- snexrponnsie nuzganus OO0 «PYHDby

http://www.decoder.ru/ - Decoder. Eqununiibl n3amMepeHus

http//studentlibrary.ru/ - 3bC «KoHCyJIbTaHT CTYICHTaY

http://www.fizika.asvu.ru/ - . Fizika.ws. CoBpeMeHHas (pH3UKa, MaTCpUAIIbl, HOBOCTH, (haKThI
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JlonoTHEeHHS U U3MEHEHUS
K paboueil yueOHOM MporpaMme Mo JUCIUILIMHE
«DusnKa»
Ha 2019-2020 yueOHbI# TO1

OOHOBIIEHUSI BHECEHbI B CIEAYIOIIME pa3ienbl pabodeil mporpamMmbl  ydeOHOU
JUCITUTUTIHBL:

1) xapra 00ECHEUECHHOCTH AMCIUIUIMHBI Y4eOHOW M y4eOHO-METOAMYCCKOMN
nutepatypoi (1m.10.1);

2) ©0a3pl JaHHBIX, WH(QOPMAIIMOHHO-CIIPABOYHBIC W TIOMCKOBBIE CHCTEMBI
(m.10.2);

3) B MarepHalbHO-TEXHHUYECKOe OOECIeUCeHNEe IUCIMILUIMHBI HM3MCHCHHS M
JOTIOJIHEHUS He BHOCSTCS (11.11).

4 2
JIOMOTHEHUS ¥ N3MEHEHHSI BHEC! —7773/
monieHT kadeapsr EHI /I, x.d.-M.H. 4 B.W. HoBocernos

Jlomonnenuss  (M3MeHEHHUs)) B pabouyio ydeOHYI0 MpOrpaMMy pacCMOTPEHBI U
oJ100peHbl Ha 3aceganuu kadenpst EHI'/L.

[Tpotoxon Ne 1 ot «27» aBrycra 2019r.

3aB. kadeapoit EHI' [ [ ) )/ C.A.TaTbsIHEHKO




10. YueOHO-MeTOoTUYEeCKO€E U HH(POPMAIHOHHOE 00ecTieYeHUe TN CHUIIIMHBI

10.1 KapTa o0ecnie4eHHOCTH JUCHUIJIMHBI YUeOHO# U y4eOHO-MeTOIHYEeCKOii JTUTEpPaTyPOii
VYyeOnas aucuuminHa « Du3nka»
Kadenpa ecrecTBeHHOHAYYHBIX U TYMaHUTAPHBIX JUCLUILTUH

dopma 00yueHHs: 3a09Has

Kypc: 1
cemectp: 1,2

KO,I[, HaIpaBJICHUEC ITOATOTOBKHU 23.03.03 «9KCHHyaTaI_II/IH TPAHCIIOPTHO-TEXHOJOTMYCCKUX MAlIWH XU KOMILIICKCOB)

3. dakTH4yecKas 00ecneYeHHOCTh TMCHMILUINHBI Y4eOHOH H Y4e0H0-MeToIHYeCKOH JIUTEPaTYPOoii

Kontunrent
oGyuaromyx Obecneuen
YuebHast, yueOHO- Komn-Bo HOCTh
. . Ton Bun | Bun csl, Mecto Drek-
MeToqu4YecKast Haspanue yueOHOI 1 y4eOHO-METOIMYECKOMN JIUTEPATYPHI, 9K3EMILT o0ydJarommx .
. W3aH | W3la- |3aHsi- UCTIOJB3YHO XpaHe- TPOHHBIH
JUTEpaTypa 1o padouei aBTOP, MU3J1aTEILCTBO . | sipoB B cst
ust HUA | THi LIKX HUSA BapHaHT
IIporpaMme BUK JINTEPATYPO
YKa3aHHYIO MY
JIUTEPATYPY ’
OcHoBHast 3ucman, I'.A. Kypc obuieii ¢usuku : yuebHoe mocobue : B 3| 2019
tomax / I".A. 3ucman, O.M. Togec. — 8-e u3a., crep. — CaHkT-
[etepOypr Jlamp, [6. T.]. — Tom 1 MexaHmuKa. T
MonekynsipHas ¢uzuka. Konebanus u Bomasl — 2019. — 340 c. . 3bC
— ISBN 978-5-8114-4101-3. — Tekcr: 31eKTpOHHBIH // vi IJTT?)’ oP 30 100 BHK Jlanp
OnekTpoHHO-OnbIMOTEeHas cucrtema «Jlanupy : [caiT]. — URL:
https://e.lanbook.com/book/115200 (mara obpalieHus:
27.08.2019). — Pexum mocTyma: Uisi aBTOPU3. MOJIB30BATEIICH.
3ucman, [.A. Kypc oOmeit ¢usuku : yuebHoe nocodbue : B 3| 2019
tomax / I'.A. 3ucman, O.M. Togec. — 8-e u3x., crep. — CaHKT-
[erepOypr : Jlanb, [6. 1.]. — Tom 2 : DneKkTpuyecTBO | 1
maraetusm — 2019. — 360 c. — ISBN 978-5-8114-4102-0. — v | m3, 5p 30 100 BUK 9BC
Teker : 3neKTPOHHBIN // DIEKTpOHHO-OMOIMOTEYHAsT CUCTEMa 1P Jlanb
«Jlanmpy» : [caiit]. — URL.: https://e.lanbook.com/book/115201
(mara obpamenus: 27.08.2019). — Pexum gocryma: s
aBTOPH3. MOJIb30BATENIEH.
3ucman, ['.A. Kypc obmeii ¢pusuku : yueObHoe mocodbme : B 3| 2019
tomax / I'.A. 3ucman, O.M. Togec. — 7-e u3a., crep. — CaHKT-
IetepOypr : Jlass, [0. r.]. — Tom 3 : OnTuka. ®u3uKa aTOMOB U
Modiekys. dusuka aromHoro siapa U Mukpoudactur — 2019. — L 3BC
504 c. — ISBN 978-5-8114-4103-7. — Texer : snexrpomsiii // I R 30 100 BHK Tans

OnekTpoHHO-O0nbIMoTEeHas cucrema «Jlanwwy : [caiT]. — URL:
https://e.lanbook.com/book/115202 (mata obpareHus:
27.08.2019). — Pexum goctyna: Uisi aBTOPU3. HOJIb30BATEIICH.
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YueOHast, yaebHO-
MeToqHYecKast
IuTeparypa o padbouen
nporpamme

Hazpanune yueOHOM u yaeOHO-METOAMYECKOH TNTEPaTyPEI,
aBTOp, U3/1aTEJILCTBO

Ton
A3gaH
ust

Bug
u31a-
HUS

Bug
3aHs-
THHA

Kom-Bo
DK3EMILI
SIPOB B
BUK

KonTrarenT
oOyJarommx
csl,
HCTOJIB3YIO
111704
YKa3aHHYIO
JIUTEPATYPY

OO0ecrieueH
HOCTB
o0yJaromux
cst
JIUTEPaTypo
", %

Mecto
XpaHe-
HUS

Onex-
TPOHHBII
BapuaHT

CagenbeB, .B. Kypc obmieit ¢pusuku : ygyebHoe mocobue : B 3
tomax / W.B. CaBenbeB. — 15-e wum3nm., crep. — CaHkr-
[erepoypr : Jlaws, [6. r.]. — Tom 1 : Mexanuka.
MonekynspHas ¢usuka — 2019. — 436 c. — ISBN 978-5-
8114-3988-1. —  Tekcr:  DIEKTPOHHBIN //  DIEKTPOHHO-
ombmuoreyHas  cucremMa  «Jlamp» :  [caiit]. —  URL:
https://e.lanbook.com/book/113944 (mata oOparieHus:
27.08.2019). — Pexum gocTyna: JUis aBTOPU3. MOJIb30BATEIICH.

2019

VII

13,
JIP

oP

30

100

BUK

9bC
Jlanb

CagenbeB, U.B. Kypc obmeit ¢puzukn : yuebHOEe mocodue : B 3
tomax / W.B. CaBempeB. — 15-¢ m3m., crep. — CaHKT-
IerepOypr : Jlamp, [6. T.]. — Tom 2 : DIEKTpHUUECTBO U
MarHeTHsM. Bonael. Ontnka — 2019. — 500 c. — ISBN 978-5-
8114-3989-8. —  Tekcr:  2IEKTPOHHBIHN /  DIEKTPOHHO-
oubmuorteynass  cucrema  «Jlamp» @ [cait]. —  URL:
https://e.lanbook.com/book/113945 (mata obparieHus:
27.08.2019). — Pexum gocTyma: isi aBTOPU3. MOJIB30BATEIICH.

2019

VII

I13,
JIP

OP

30

100

BUK

9bC
Jlanb

CagenbeB, U.B. Kypc obmieit ¢pusuku : yuyebHOe mocobue : B 3
tomax / W.B. CaBenpeB. — 13-e wm3nm., crep. — CaHkr-
[erepOypr : Jlanmp, [6. r.]. — Tom 3 : KBanroBas omnrtuka.
Atomuas ¢usuka. dusmka TBepaoro Tena. dusMka aTOMHOTO
spa u 3neMmeHTapHbx yactun — 2019. — 320 ¢. — ISBN 978-
5-8114-4598-1. — TekcT: DIEKTPOHHBIN //  DIIEKTPOHHO-
ombmmoreuHas  cucrema  «Jlamp» :  [caiit]. —  URL:
https://e.lanbook.com/book/123463 (mata obpalteHus:
27.08.2019). — PexuM DOCTyIIA: JUI aBTOPH3. TIOJIE30BATEIICH.

2019

VII

13,
JIP

oP

30

100

BUK

9bC
Jlanb

CagenpeB, U.B. CO0pHUK BOIIPOCOB U 337a4 10 o0mel pusnke :
yueOHoe nocodue / U.B. CasenbeB. — 9-e uzn., crep. — CaHkT-
[erepOypr : Jlans, 2019. — 292 c. — ISBN 978-5-8114-4714-
5.— Tekcr: 3IEKTPOHHBIN /  DICKTPOHHO-OMOIHOTEUHAS
cucreMa «Jlambpy : [caitT]. — URL:
https://e.lanbook.com/book/125441 (mata obpareHus:
27.08.2019). — PexuM AoCTyma: Uisi aBTOPU3. MOJIH30BATEIICH.

2019

VI

I13

Cly

30

100

BUK

9BC
Jlanb
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KonTrarenT

OOVIAOILIX Ob6ecrieueH
YueOHast, yaebHO- Komx-Bo YyHarom HOCTB
. o Ton Bun | Bun csl, Mecto Dnek-
MeToqHYecKast HasBanue yueOHOM 1 y4eOHO-METOIMYECKOH JIUTEPATYPHI, 9K3EMIUI o0ydJarommx .
. W3aH | m3ma- |3aHsi- UCTIOJB3YIO XpaHe- TPOHHBIH
auTeparypa o paboueit aBTOp, U3/1aTEJILCTBO . | spoBB cs
ust HUA | THH LIHX HUA BapHaHT
nporpamme BUK JIATEPaTypo
YKa3aHHYIO Y
JIUTEPATYPY i
JlonomHuTensHAsS AxcenoBa, E.H. MeTo/ibI O1IeHKH TOTpeIHOCTeN U 2019
U3MEpEeHUIX (PU3MUECKUX BEUUUH ;| YIeOHO-METOIUUECKOE
nocob6ue / E.H. Akcenosa, H.I1. Kanamuukos. — CaHKT-
[etepOypr : Jlans, 2019. — 40 c. — ISBN 978-5-8114-3559- VI P 5P 30 100 EUK 3BC
3. — Tekcr : aneKTpOHHBIH // DIeKTPOHHO-OHOIMOTeYHAS Jlanp
cuctema «Jlampy : [caiiT]. — URL:
https://e.lanbook.com/book/113371 (nara obparieHwus :
27.08.2019). — Pexum gocTyna: Ui aBTOPU3. MOJIb30BATEIICH.
Amnnecuun, C.C. Ilpuknannas ¢usuka. Teopus, 3anaun u Tectsl : | 2014
yaebnoe nmocodue / C.C. Amrecnun, JI.U. Yepnsmmosa, I1.I1.
MaikoB. — Caunkr-ITetepOypr : Jlans, 2014. — 464 c. — ISBN I, SEC
978-5-8114-1601-1. — TekcT : SNEKTPOHHBIH // DIEKTPOHHO- YII | II3, OP 30 100 BUK Tans
oubnuoreuynas cucrema «Jlauwy : [caiit]. — URL: JIP

https://e.lanbook.com/book/52609 (nata obpareHus :
27.08.2019). — PexuM A0CTyIIA: UTsi aBTOPHU3. OJIB30BATEIICH.

3aB. kademnpoit

,
,
1/
7}

C.A. TartbaHEHKO

7

«27» aBrycta 2019 r.
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https://e.lanbook.com/book/113371
https://e.lanbook.com/book/52609

10.2 ba3bl 1aHHBIX, HHGOPMALIMOHHO-CIIPABOYHbIE M TOUCKOBBIE CHCTEMbI

http://educon.tsogu.ru:8081/login/index.php - Cucrema MOAACPKKH  AHUCTAHIIHOHHOTO
o0ydeHus
https://www.tyuiu.ru/bibliotechno-izdatelskij-kompleks/ -  GubamoreuHo-U3IATENHCKHIMA

komiuiekc TUY

http://elib.tyuiu.ru/ - Co6ctBennas monnorekcropas 6asza (IT6/1) BUK THUY
http://www.i-exam.ru/ - UaTepHeT TecTupoBanue B cepe oOpa3oBaHus

http://e.lanbook.com - DBC OO0 «M13narensctBo JTAHDbY

http://lib.ugtu.net/books - Pecypcbl HayuHO-TexHMueckor Oubmmorexku @OI'BOY BIIO
«YXTUHCKUH TOCYIapCTBEHHBIA TEXHUUECKUI YHUBEPCUTET»

www.biblio-online.ru» - 95C 000 «nekTpoHHOE M3aaTenscTBo FOPAWITY
http://www.iprbookshop.ru/ - DBC IPRbookscOOO «AiilluldpMenuar»
http://www.studentlibrary.ru - D5C OOO «Ilonurexpecype»

http://elibrary.ru/- snexrponnsie nuzganus OO0 «PYHDby

http://www.decoder.ru/ - Decoder. Exunuibt u3mepeHust

http//studentlibrary.ru/ - 3bC «KoHCyJIbTaHT CTYICHTaY

http://www.fizika.asvu.ru/ - . Fizika.ws. CoBpeMeHHas (pH3UKa, MaTCpHAIIbl, HOBOCTH, (h)aKThI
www.biblio-online.ru» - 000 «dnekrponHoe u3natenabcteo FOPANTY

https://www.book.ru - OO0 «KuoPyc meama»
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https://www.tyuiu.ru/bibliotechno-izdatelskij-kompleks/
http://elib.tyuiu.ru/
http://www.i-exam.ru/
http://e.lanbook.com/
http://lib.ugtu.net/books
http://www.biblio-online.ru/
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http://elibrary.ru/-
http://www.decoder.ru/
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http://sfiz.ru/
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JloToOTHEHNS ¥ H3MEHEHUS
K pabouelt yueOHOM mporpaMMe M0 TUCIIUIUINHE
«Duszukan
Ha 2020-2021 yueOHbI# TO1

JlonoHeHUs ¥ U3MEHEHUS B pabouyIo MporpaMMy yueOHOM AUCIUIUIMHBI
HE BHOCSTCS, TaK KaK JUCIUIUIMHA B COOTBETCTBHM C y4YEOHBIM IUIAHOM HE
M3y4aercs.

B.1. HoBocesioB

JlomoJTHEHN ST 1 U3BMEHEHUS BHEC: i ny "o
noueHt kadenpsl EHTJI, K.¢.-M.H. ‘ //,@[ f/

JononHenus: (M3MeHeHus1) B pabouyr0 y4eOHyH MpOrpaMMy pacCMOTPEHbI H
o100peHb! Ha 3acenanuu kadenpet EHI'/L.

ITpotokon Ne 14 ot «17» urons 2020r.

3aB. xadenpoii EHI'J] . /7/ C.A.TaTbsiHEHKO
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JIoToTHEHUST U U3MEHEHHUS
K paboueli yueOHON porpaMMme Mo AUCIUIIIINHE
«Dusuka»
Ha 2021-2022 yuyeOHblii roz

1. Ha TuUTynpHOM JUCTE W MO TEKCTy paboued MmporpaMMbl ydeOHOMH
TUCIUIUIMHBL  CIOBa «Kadedpa eCTECTBEHHOHAYYHBIX M TyMaHHUTAapHBIX
JTUCITUTUTHHY 3aMEHUTH CIIOBAMH «Kadeapa dIEKTPOIHEPTCTUKNY.

2. JlomoTHeHHST 1 U3MEHEHHUS B pa3jesibl paboueil mporpaMMbl yaeOHOM
JTUCITUIUTHHBI HE BHOCSTCS, TaK KaK JHUCIIUIUIMHA B COOTBETCTBUU C Yy4E€OHBIM
IJJAHOM HE M3y4aeTcsl.

o

4 7

JIOLIEHT, KaH/. (hU3.-MaT. HayK (/

JlonmoaHeHUs U U3BMEHEHUS BHEC: - Y
%éf B.H1. HoBocenos

JononHenus: (u3mMeHeHus1) B pabodyr0 y4eOHYI0 MpOrpaMMy pPacCMOTPEHBI U
0J100peHbI Ha 3acefanuu Kadenpsr I0.

ITpoTokon Ne 16 ot «30» aBrycra 2021 .

2

)

g /
o [
N.o. 3aB. xadenpoit ( B/ /~_E.C. YnxuxoBa
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JlonoHEeHUs! 1 U3MEHEHHUS
K paboyel mporpaMme TUCLHILIAHBI
Dusuka
Ha 2022-2023 y4yeOHblil TOJ

JlonoTHEeHUsT ¥ U3MEHEHHUSI B pabOUyI0 porpaMMy He BHOCSTCS (ucyuniuna
6 2022-2023 yuebHoMm 200y He uzyuaemcsi).

JIonOMHEeHUS U U3MCHEHUS BHEC: __ »7 [ .~
\_, /’
KaHa. u3.-Mar. HayK, IOIEHT 7 I O B.H. HoBocenos
v

JlononHeHust (M3MEHEHHsI) B pabouylo MporpaMmy pacCMOTPEHBI U 0JI00pEHbI
Ha 3aceaHuu Kadeaphl JIEKTPOIHEPTETHKU.

—~)
N.o. 3aBexyrorero kadeapoii (B ',/ E.C. YmxukoBa
a
COI''TACOBAHO:
3aBeyroluid BeIMMyCKaroIiei kadeapou /7/ C. A. TaTpsaHEeHKO

« 30 » asrycra 2022r.




JlonoJIHeHHs1 M1 U3MEeHEeHUsl
K padoueii mporpaMmMe AMCUUITUHBI
duzuka
Ha 2023-2024 y4eOHblii ron

JlononHeHus W W3MEHEHUs B pabouyio mporpammy He BHocsATcs (aucuuruimHa B 2023-2024
y4eOHOM T'OJly HE U3y4aeTCsl).

JlomonHeHus ¥ U3MEHEHUS BHEC:! T o
/ g g)
KaH[. u3.-MaT. HayK, IOLIEHT »/ [f‘,xf% B.H1. HoBocesos
/ N

JlonosnHeHus (M3MeHeHMs ) B pabo4ylo porpaMMy pacCMOTPEHBI U 0JJ0OpEHbIHA
3ace/laHuy Kadeapbl JEKTPOIHEPIreTUKH.

/»
/ /
H.o. 3aBenyromiero kadenpoi ( zf*j/ st E.C. HmxukoBa
r
COI''TACOBAHO:
3aBeyromuiil BeITycKaromie kadenpoit [ S C. A. TaTpsIHEHKO

« 30 »_  aBrycra 2023 r.
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