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BOZIONONb30BaHWe
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MuHucTepcTBa 00pasoBaHus 1 Hayku Poccuiickon ®egepaumm ot
« » 20 r. Ne

Mpodunb — BkcnepTnsa 1 ynpasneHne 3emenbHbIMU pecypcamu (ons Habopa 2015, 2016,
2017)

dopma 0byyeHnsa oyHas, 3ao4Has



1. OpraHu3auMoOHHO-MeToANYEeCKUI pa3gen
1.1 Uenb 1 3agauu gucumnnuHbl (moayns)
Llenb nayyeHust aucunnnmHbl;

Llenbto npenogaBaHms hunsnkm senseTcss opMmMpoBaHUE Y CTyQeHTOB, 0byyaloLmxcs no
HanpasneHnto 20.03.02 " MprpogoobycTpoNCcTBO M BOAOMNONL30BaHUE" N0 NPOdUIII0
NnoAroTOBKM «QKCMepPTN3a 1 ynpasrieHne 3eMesibHbIMU pecypcamMmy, NPeACTaBeHUA 1
NOHATUI O Hanbonee ObLLNX 3aKOHOMEPHOCTAX PasfnYHbIX (OPM ABMXKEHUST HEXXMBOW
MaTepum Kak Hay4HOM pyHOAMEHTE NpodeCcCnoHanbHOM NOArOTOBKN, 3HAKOMCTBO C METOAAMMU
TEOPETMYECKOrO N SKCMEPUMEHTArNbHOIO U3YyYeHUs SABMEHNA, pa3BUTUE Hay4YHOro MbILLMEHWS.

3apaym nsyyeHus aMCUMnnHbI:

B Mpouecce n3ydeHus gucumnnuHel "®usmka” ctygeHTbl 00yyaroLwmxcs No HanpasneHmo
20.03.02 "MpnpogoobycTpoONCTBO M BOAOMONL30BaHUE" N0 NPOduni0 NOArOTOBKU «3KcnepTmaa
1 ynpaeneHue 3emernbHbIMK pecypcamn”, cornacHo PrOC 3+ , gomkHblI OBNageTb CUCTEMOMN
3HaHWIA 06 OCHOBHbIX (ON3NYECKNX SABMIEHNSAX N METOAAX UX UCCNefoBaHWs; pa3BUTue YMeHUN
cucTemMaTtmsauum 1 aHanuaa nHgopmaumm, passutme CnocobHOCTH K CaMOoByYeHNIo,
CaMOKOHTPOIO U CaMOOLIEHKE.

YMeTb NpUMeHATb cuctemy oyHAaMeHTanbHbIX 3HaHWUIM 48 POPMYyNUPOBaHUA U peLleHus
TEXHUYECKMX U TeXHonornyecknx npodbnem npupoaoobycTponcTea.

1.2. MecTto gucumnnuHbl (Mogyns) B cTpyktype Ol

Ona ycnewHoro oCBOEHUSA AMCUMMNIWHBbI CTYAEHT OOMmKeH umeTb 6as3oByld MOArOTOBKY MO
MaTemMaTuke, XMMUM U hnsmke B oObeme NporpaMmmbl CpedHel LKOMbI, a Takke No pasgenam
BbICLLEN MaTeMaTUKU: BEKTOPHas anrebpa, anddepeHumnansHoe N NHTerpansHoe UCUHNCNeHne,
andpdepeHumanbHble ypaBHEHUs, Teopus BepoAaTHOCTU. [ducumnnuvHa «dusmka» BXOAWUT B B
onok bB1.,6a3oBon nporpammbl 6akanaepuata B cootBetcTBUM ¢ PrOC 3+ m oTHOCUTCA K
0as3oBbIM AMcUMMNMHAM, o0sA3aTenbHbiIM ANS  M3yYeHust CTydeHTam, obuarowmxca Mo
HanpaBneHuto 20.03.02 " [MpMpogoobyCcTPOMCTBO U BOAOMOML3OBAHUE" MO  MNPOGUIIO
noaroTOBKM «JKCMepTn3a u ynpasneHne 3eMernbHbIMU pecypcamMmuy, JucumnnuHa nsyyaetca Ha
1 Kypce, B 1 1 2 cemecTpax.

1.3. O6bem gucumnnuHbl (Moaynsa) ¢ ykazaHueM TpygoeMKOCTU BCeX BUAOB
y4yeOHOM paboTbl

O6Lwasn TpyAoeMKOCTb AUCLMNMHBI (MOAYNsA) cocTaBnsAeT 7 3a4eTHbiX(ble) eanHuy(bl), 252
4acos.

OuHasa ¢opma

PacnpefgeneHue no cemectpam

Buabl 3aHATUI 1 2 Bcero yacos
cemecTp cemecTp

O6wasa TpyaoeMKoCTb 252
::\)\/‘I,D,MToprle 3aHATUSA, B 72 36 108
nekumoHHsble (J1K) 18 18 36
npakTnyeckue

(cemuHapckue) (M3, C3) 36 18 54
na6opatopHbie (J1P) 18 0 18




CamocTtoarenbHas

paboTta ctygeHtoB (CPC)

72

36

108

dopma NPoMeXyTOYHOWA
aTTecTtauum B cemecTpe

3avet

Ak3ameH

36

KypcoBasi paboTta
(kypcosow npoekT) (KP,
KI)

3aouHas dopma

PacnpegeneHue no cemectpam

artTectauum B cemMmecTpe

Buabl 3aHaTUI 1 2 Bcero yacos
cemecTp cemecTp

OOwas TpyaoeMKOCTb 252
AyauTOpHbIE 3aHATUS, B 14 12 26
T.u.
nekumoHHsble (J1K) 4 4 8
npakTnyeckue
(cemuHapckue) (M3, C3) 6 8 14
na6bopatopHbie (J1P) 4 0 4
CamocTosTenbHas
paboTa ctygeHToB (CPC) 130 60 190
dopma NpoMexKyTOYHOM 3auer SK3aMeH 36

KypcoBasi paboTta
(kypcoBow npoekT) (KP,
KIT)

2. Tpe6oBaHuA K pe3ynbTataM OCBOEHUA AUCLUNIIUHbI

I'Ipou,ecc N3yvyeHna ancunniinHbl HarnpassiieH Ha (*)OpMI/IpOBaHI/Ie cnepyrowmx KOMMETEHUWIA:

NHpekc
CogaepaHme KoMNeTeHUUn
KOMMeTeHLUun

OK7 CMOCOBHOCTLIO K CaMOOpraHu3aumm 1 camoobpasoBaHumio
CMOCOOHOCTBLIO NCMOSb30BaTb OCHOBHbIE 3aKOHbLI €CTECTBEHHOHAYYHbIX

MK-16 AUCUUNNVH, METOAbl MaTeMaTUYECKOro aHanusa u MoaenMpoBaHus,
TEOPETUYECKOro U SKCNEePUMEHTAaNbHOrO UCCNEeA0BaHNS NP pPeLleHnm
npodgeccrmoHanbHbIX 3agay




ﬂnaHMpyeMble pe3ynbTaTthbl O6y‘-IeHVIFI no ancuuninmHe gna nocnenoBaTtesibHOro 4OCTMXeHUsA

YPOBHEN CHOPMUPOBAHHOCTN KOMMETEHLNI

PesynbtaTt 06yyeHus

3HaTb

MoporoB.bli:

1) ocHOBHbIE pa3aensbl OM3MKN U CYLLIHOCTb OCHOBHLIX (OM3MYECKUX SBNEHUNA,
n3yyaemblX B KaKOOM pasgene; npumepbl X NPOSBNEHNA B MPUPOAE U TEXHUKE;
2) NpocTenLluMe Moaenm n OCHOBHbIE MOHATUS, UCMOSb3YeMbIe MPU U3YYEHUN
pa3sHbIX pa3nenoB PU3NKN; eOUHULLI N3MEePEeHUs PU3NYECKMX BEMNYMH B
cucteme CU;

3) 3aKOHbI 41151 OCHOBHbIX OM3MYECKNX ABNEHUI NO pa3HbIM pasgenam ousmnku B
CITOBECHOW U aHanuTuyeckon opmMyimpoBKe;

4) OCHOBHbIE CBeeHNs1 O CTPOEHMM 1 CBOWCTBAX BeLLecTBa

CTaHpapTHbIN:

1) cMcTemMy NOHATURN, XapakTepusyoLMX OCHOBHbIE dU3NYECKME SBIEHUS
(MexaHuyeckne, TepMmoguHaMUYECcKue, areKTpoMarHuTHble 1 T.1.), CBOMNCTBA Ten
1 CBOWCTBA BeLLECTBA; PaKTOPbI, BIMSIOLLME HA 3TN XapaKTEePUCTUKY;

2) OCHOBHbIe hr3nyecKne 3aKoHbI, X 06 bACHEHNE Ha OCHOBE COOTBETCTBYHOLLUX
TEOopUWI, a TakkKe rpaHuLbl X NPUMEHUMOCTH;

3) npumMepsbl UCMOMb30BaHNSA PUINYECKUX ABMEHUN N 3aKOHOB B COBPEMEHHbIX
TEXHUYECKMX YCTPOMCTBAX M TEXHOMNMOMMYECKNX NpoLeccax;

4) knaccudmkauuio BELLECTB N0 MEXAHNYECKUM, SNEKTPUYECKNM, MArHUTHBIM Y
Op. ceBoncTtBam

OTarnoHHbIN:

1) TUNbI PM3MYECKUX B3aUMOAENCTBUN N NX NPOSABMEHNS B Mera-, Makpo- 1
MUKPOMMPE;

2) OCHOBHbIE hM3NYECKNE TEOPUN U FPaHULIbl UX MPUMEHNUMOCTU, a TaKKe Kpyr
SIBITEHWIA N COOTBETCTBYIOLLMX UM 3aKOHOB, KOTOPbIE MOTYT OblTb OO bSICHEHBI Ha
OCHOBE 3TUX TEOPUIN; OCHOBHbIE HaMNpaBeHWsI MPaKTUYECKOro NPUMEHEHNS
n3yyaemblX TEOPUI N 3aKOHOB;

3) meToabl MaTeMaTUYECKOro aHan13a u MoaenuMpoBaHns, TEOPETUYECKOTO U
3KCNepUMEHTAaIbHOro NccrneaoBaHnst Npu N3y4eHnn pasHoobpasHbIX SBNEHWUN;
4) coBpeMeHHble NpeacTaBrieHns u Teopun 0 CTPOEHUU U CBONCTBaX BellecTBa

MoporoBbli:

1) nanaraTb TeOpeTMYECKUI MaTepuman no 3agaHHoMy nnaHy, B TOM Ynucne Ha
OCHOBE 3arMnofiHeHMs cpaBHUTENbHbLIX Tabnuy No 3agaHHon opme;

2) nNNCTpMpPOBaTh 3aBUCMMOCTM MEXAY BENMYNHAMU B UCMOMb3yeMbIX 3aKOHaX
C MOMOLLbIO rpaduKoB 1 YnTaTb MHGOPMaLMo No rpadmkam;

3) paboTaTb No 3agaHHOMY anropuTMy Npu peLleHnn pmsnyeckmx 3agau.




YmeTb

CTaHpapTHbIN:

1) CTpOUTbL CBSI3HBbIV pacckas 06 n3y4yaemMom SBEHMU C UCNONIb30BAHWEM He-
00X0aUMbIX AOKa3aTenbCTB U BbIBOAOB; CUCTEMATU3NPOBATL MHChOPMALMIO B
dopmMe CpaBHUTEMbHbLIX TabnML;

HaxoauTb OONOMHUTENbBHYI0 MHGOPMAaLUI0, COCTaBASATbL MIaH U TEKCT COObLLEeHMS
no BoMpocam, CBsI3aHHbIM, HO HECKOMBKO BbIXOAALLMM 32 paMKu y4eOHowm
nporpammel;

2) aHann3npoBaTb 3aBUCUMOCTU MEXAY BENNYMHAMN B 3aKOHaX, 3a4aHHbIX B
aHanuTuyeckon nnu rpadmnyeckon opme ¢ NCNofb30BaHMEM MaTeMaTUYECKNX
MEeTOO0B MccneaoBaHus OYHKUWUIA; CTPOUTbL 0OOCHOBaAHHbIE BbIBOALI HA OCHOBE
NpoBeAEHHOro aHanusa;

3) cocTaBnsATb MaTeMaTMYECKY0 MOAeNb 3agadHon cutyaumm (T.e. BoldnpaTtb
HY>XHbl€ 3aKOHbI M COrnacoBbIBaTb UX C YCIOBMAMM 3a4a4m); BbICTpanBaTb
NpPaBUSIbHYIO NOrMYECKYHO LIeMOYKY YMO3aKITYeHuI npyu 000CHOBaHMM X04a
peLueHus.

OTanoHHbIN:

1) cuctemaTuanpoBaTtb MHDOPMALIMIO MO M3y4aeMOMy pasgeny Kypca B Buae
CBOAHOW Tabnuupbl NNN CTPYKTYPHO-ITOrMYECKON CXEMBbI; CTPOUTb CBA3HLIN
pacckas npu o63ope aTon nHdopmMmauuu;

HaxoauTb, CUCTEMATU3NPOBATL U aHaNM3nMpoBaTbh HOBYO MHGOPMaLNIO,
OTHOCSILLYIOCS K Hay4YHOMW, TEXHUYECKON NN TeXHOornyeckomn npobneme,
CBSI3aH-HOW C KakMM-nnbo bmsnyecknum siBfieHMeM, NoaroToBuTb pedepat unm
Aoknag no BblbpaHHOW TEME;

2) aHanu3npoBaTb U3MEHEHMEe NapamMeTpPOoB, XapakTepusyrLLmnx
paccmaTpuBaemoe siBfeHne, Npyu N3MeHeHnn ycrioBuin ero NpoTeKaHus;
UNACTPUPOBATL pedyrbTaTbl 3TOr0 aHanu3a, ucnonbaysi rpadnyeckyro hopmy
npeacTaBneHns MHpopmaumm (M obpaTHO: YMTaTb MHOPMAaLNIO NPU CPaBHEHNN
rpadmKoB, OTHOCSILLUXCS K Pa3HbIM YCITOBUSIM);

3) obocHoBbIBaTL BbIOOP MeToAa peLleHns 3agaym, CTPOUTL MaTEMaTUYECKYHO
MOZAENb 3a4a4yHON CUTyauUuKn, aHannM3npoBaTh NOSTy4YEHHOE peLLeHne 1
oLeHMBaTb ero npaesgonogobHOCTb.

Moporosbiit:

1) HaBbIkaMu peLLeHUs TUNOBbIX TECTOB, 3a4aHUI C BbINOMIHEHMEM HEOBXOOUMBIX
BbIYUCIIEHNIA, NPUMEHEHMEM NPAaBUI NPUBNMKEHHBLIX BEIMUCIIEHUA, NEpPeBOaa
€AVHUL N3MEePEHNN (PUBNYECKNX BENNYMH;

2) YMEHMAMM COCTaBNEHUSA N PELLEHMS YPAaBHEHUIN HA OCHOBE 3aKOHOB OU3NKMK;
3) NpeacTaBneHns U aHanMaa COOTBETCTBYHOLLEN MHOPMaLIMK B rpadou4eckon
opme;

4) meTogammn ob6paboTKM IKCNEPUMEHTANbHbIX U3MEPEHMIA.




Bnapetb

CTaHpapTHbIN:

1) yMEHNAMU COCTaBMNEHUS U peLleHNs ypaBHEHWIA HA OCHOBE (OU3NYECKNX
Moaenen, ¢ NPUMEHEHMEM METOA0B BbICLLEN MaTEMaTUKN
(andbdepeHumnpoBaHue yHKUUIN, HTErPUPOBaHKE, onepawmm ¢ BEKTopamm),

2) ymeHneM NpuMeHsTb peLleHns pmsnyeckmx TeCToB, 3a4ad Npu paccCMOTpPeHUn
COOTBETCTBYHLIMNX 3ada4 obLLe npodheCccuoHansHOM HanpaBneHHOCTH;

3) yMeHusiMn NpeacTaBneHus, cuctemaTmnsaumnm, obpaboTkn COOTBETCTBYIOLLEN
MHG opMaLmu;

4) aKcnepyvMeHTanbHbIMKU METo4aMU N3y4eHUs PU3NYECKUX SBIEHUN U
06paboTkM pe3ynbTaToB IKCMNEPUMEHTA,

OTarnoHHbIN:

1) yMEHUSAAMU COCTaBIEHMS, PELLEHMS U aHann3a ypaBHEHMI HA OCHOBE
dusnyecknx mogenen, ¢ NpMMeHeHneM MeTod0B BbICLLENn MaTeMaThKu
(anddepeHumnpoBaHue dyHKUUIN, HTErPUPOBaAHME, onepaumm ¢ BEKTopamm),

2) yMEHNsIMN COCTaBMEeHWS, pPeLLUeHNs, aHanu3a ypaBHEeHI Ha OCHOBE 3aKOHOB
du3nkun B 3agadax obe npodeccnoHanbHOM HanpaBNeHHOCTU, C NPUMEHEHNEM
METOAOB BbICLUEN MaTeMaTHKK (anddepeHumpoBaHue yHKLUNA,
WHTEerpupoBaHue, onepaumnn ¢ BeKTopamm),

2) akcnepuMeHTanbHbIMM METOAAMU U3YYeHUsT PUNYECKUX SIBIIEHNIA, 0OPaboTKM
W aHanu3a pe3yfibTaToB SKCMEPUMEHTA,

3) yMeHusiM1 NpeacTaBneHus, cuctemaTmnsaumm, obpaboTkn COOTBETCTBYIOLLEN
WHopMaLmu, ¢ NPUMEHEHNEM UHPOPMAaLIMOHHBIX TEXHOSOMUIA;

4) aKcnepyvMeHTanbHbIMKU MeToAamMUn n3yvyeHus uandeckux asneHun, obpaboTkm
W aHanu3a pe3ynbTaToB SKCMEPUMEHTA,

3. CopepxaHme QUCLUNINHBI

3.1. Pa3sgensl gucumnnuHbl U BUAbI 3aHATUN

Ou4Hasna hopma

H B AyantopHble
Mogaynb pagx:r?a HanmeHoBaHue pasgena q:sgg 3aHATUA CPC
JIK |M3(C3)| NP
1 1 KuHemaTuka 10 | 2 4 2 2
2 OnHamunka 20 | 4 6 4 6
3 3aKoHbl COXpaHeHUs 14 | 2 4 4 4
4 OnNeMeHTbl MEXaHUKN XXNOKOCTEN 2 0 0 0 2
5 OcCHOBbI TEOPMM OTHOCUTESNBHOCTU 4 0 2 0 2
TepmoanHamMmnyecknin, CTaTUCTUYECKUn
2 6 MeToabl B hu3smke. AreMeHTbl CTaTUCT. 4 0 2 0 2
UK.
7 OCHOBHbIE 3aKOHbI TEPMOANHAMMKM 14 2 4 4 4
3 8 OnekTpoMarHMTHoe rnone B Bakyyme 28 | 4 8 0| 16




9 [BKeHne 3apskeHHbIX YacTuL, B 12 | o > ol 10
SNEKTPUYECKOM U MarHUTHOM NONAX
10 B3aMl1/IOCBF|3b 3MEKTPUYECKOTO M MarHuTHOro | > 0 0 4
nonen
11 OneKTpuyeckme n MarHUTHbIE CBOW-CTBA 12 | 2 > 0 8
BeLlecTBa
12 MpoBoaAMMOCTb pasHbIX cpeq 16 | O 2 4 110
4 13 KonebartenbHble npouecchl 16 4 4 0 8
5 14 BonHoBsble npoLeccsl 20 | 6 6 0 8
6 15 OneMeHTbl KBAHTOBOW ONTUKN N MEXaHMWKU 10 | 2 2 0 6
KopnyckynapHo-BONIHOBOW Ayannam
7 16 3MEKTPOMAarHUTHOrO Mo U MUKPO-4acTul, 10 | 2 2 0 6
BeLlecTBa
KBaHTOBas Teopus CTpOeHus
8 18 Bonopop,onouo6H|3|x aTomoB. MN3nyyeHue 10 | 2 o 0 6
3NEKTPOMarHMTHOM aHEPrMn atoMamm
BeLlecTBa
9 20 OneMeHTbl agepHON U3NKN N PU3NKK 8 > > 0 4
3NeMeHTapHbIX YacTuy,
WNtoro 216 [ 36 | 54 18 | 108
3ao4Hasa popma
Howme Bcero AyAuTOpHbIe
Mogaynb pa3/:|,erF|)a HanmeHoBaHue pasgena 4ACOB 3aHATUA CPC
JIK| N3(C3) | NP
1 1 MexaHuka 54 2 4 4 | 44
2 2 MonekynspHas cusnka n 40 40
TepMoguHamuka
3 3 OnekTpoguHamuka 50 2 2 46
4 4 KonebaTtenbHble npouecchl 20 4 16
5 5 BonHoBsble npouecchl 20 2 2 16
6 6 KBaHTOBasi onTuka 18 2 2 14
7 7 OnemMeHTbl aaepHon U3nNKK 14 14
WUtoro 216 8 14 4 1190

3.2. JleKUMOHHbIe 3aHATUA

OuHas ¢popma




Mogaynb

Homep
pasgena

Co,uepmaHme NEKUMOHHbIX 3aHATUI

[NoHATME COCTOAHUA B KInaccuyeckonm mexaHmnke. Mogenm mexaHuku.
KnHemaTtuka noctynatenbHOro 1 BpallatenbHOro ABUKXEeHUN.

OuHamunyeckne XapaKTepuUCTUKM NoctynaTtesibHOro 1 BpallatesibHoro
aBvkeHnn. OCHOBHblE ANHAMMYECKNE 3aKOHbI.

Knaccudukauusa n pacdeT MexaHn4ecknx cun. PasHble (hopMynnMpoBKu
OCHOBHOrO 3aKkoHa AnHamukn. PaboTta. MowHoCTb. QHeprus

OnucaHne gBmXeHNsa CUCTEMbI B3aMMO,Elel;ICTBy}0U.lMX Ten. 3akoHbl
COXpaHeHunda nMmnynbca, MOMeHTa nMmnysibca, MexaHu4Yeckom SHEprun.

YpaBHeHNEe COCTOsIHMSA naeanbHoro rasa. lNepsoe Havarno
TEPMOANHAMUKM N ero NPUMEHEHnE K naonpoueccam. NpeBpalleHune
BHYTPEHHEN 3HEPrUN B MeXaHnyeckyto. [NpuHUmMn 4encTBMSA TeNNoOBOM
MaLlnHbl. BTopoe Havyano TepMoanHaMmUKM 1 ero CTaTMCTUYECKNA CMbICH.

OcHoBHbIE XapakTepUCTUKnN 1 CBOWCTBa ANEKTPOCTATUHECKOIro nons

OcHoBHbIE XapakTepPUCTUKN 1 CBOWCTBA MarHWTHOrO Mon4.

10

B3anmocBs3b aneKTpruyecKoro n MarHUTHOro nonen. AsneHns
3NEKTPOMAarHMTHON U MarHMTO3ANeKTpuyeckon nHaykuumn. Cuctema
ypaBHeHu Makceenna

11

OnekTpuyeckme cBocTBa BelecTBa. MarHUTHble CBOMCTBA BellecTea

13

YpaBHeHNe 1 NapameTpbl FapMOHNYECKUX KornebaHnn. AHeprus
rapMoHu4eckmnx konebaHun. MeToabl CnoXxeHnst kornedaHu.

lMepeMeHHBI TOK KakK BbIHYXAeHHble konebaHusa.da3oBble COOTHOLLEHUS
B LeNnn NepemMeHHOoro Toka.

14

BonHoBble npouecchl. OCHOBHbIE XapakTepUCTUKK. YpaBHEHWE BOJHbI.
Knaccudumkaums v cBocTBa ynpyrnx n arieKTpoMarHUTHbIX BOJTH.

MpuHumn MNonreHca. PacnpocTtpaHeHne BOSIH B OAHOPOAHOM U
Heo4HOPOLHOM cpeae U Npu nepexone 13 ogHou cpeabl B
apyryto.HTepdepeHuuns BOMnH

Oudpakums n nonspusaumsi BosH




15

TennoBoe n3ny4yeHne, ero XxapakTepPUCTUKM M 3aKOHbI . TpyaHOCTH
BOJTHOBOW TEOPUM MPU OO BSICHEHUN 3aKOHOMEPHOCTEN TEMMOBOrO
nanyyenus. N'mnotesa MNnaHka. PotoaddekT. 3akoHbl CToNeToBa.
TpyaHOCTU BONMHOBOW TEOPUN NPWN OO BSACHEHNM 3aKOHOMEPHOCTEN
doToadhdekTa. Mnotesa n ypaBHeEHNE DMHLLTENHA.

16

KopnyckynsapHo-BonHoBoW Ayanuam ceeTa. dudpakumsa anekTpoHoB Ha
kpuctannax. KopnyckynspHo-BofIHOBOW Ayann3am MUKpodacTuL,
BellecTBa. BonHoBas goyHKUMSA, €€ dhunanyeckmii cmbicn. COOTHOLLIEHUS
HeonpegeneHHocTen enseHbepra. 'paHNLbl NPUMEHNMOCTHU
KNnaccmn4eckon MexaHUKM Npu onmcaHnm ABMXKEHNST MUKpOYacTuL.

18

OO6beKkT U NpegMeT U3y4YeHUst KBaHTOBOW MEXaHUKW. Y paBHEHNE
LWpeguHrepa. 3agaya o YacTuue B NoTeHUManeHom siMe, aHanms eé
peLleHus.

20

CocTaB 1 CTpoeHue aTOMHbIX Saep. SHeprusa cBa3u 1 ged ekt Macchbl.
Cnocobbl BbICBODOXAEHMS SSAEPHON SHEPTUK. SaepHble peakumn. 3akoH
pagnoakTMBHOrO pacnaga v ero Buabl.

3aoyHas dopma

Homep -
Moaynb CopgepxaHue NeKUMOHHbIX 3aHATUN
pasgena
1 1 KnHemaTtuka u oMHaMunka noctynaTensHOro U BpallaTtensHOro ABMKEHUS.
OCHOBHbIE 3aKOHbI ANHAMUKN
3 3 OCHOBHbIE XapaKTEPUCTUKN INEKTPOMArHUTHOIO MOMsi B BakyyMe
5 5 OneKTpoMarHUTHbIE BOSHbI. HTepdepeHums, oudpakumns n
nonspusaumns BOsH.
6 6 KBaHTOBbIE CBOMCTBA cBeTa. Tennosoe uanyvyeHue. Potoadppekr

3.3. MpakTu4yeckune (ceMmHapckue) 3aHATUSA

OuHas popma

Mogaynb

Homep
pasgena

CopgepxaHue npakTnyecknx(CemMmHapcknx) 3aHATUN

9




KnHemaTtuka noctynatenbHOro 1 BpallatensHoro ABumxeHun. PelleHne
3agau.

OunHamuka nocTynaTesibHOro 1 BpawjaTtesibHOro ABvXkeHnn. PelueHne

2
3apau.
3 3akoHbl coxpaHeHusi. PelwleHne 3agay
5 CTO. PeleHune 3apay
6 Pacnpepenenusa Makceenna-bonsumaHa. PeleHne 3agau.
7 OcCHoOBHbIE 3aKOHbI TEPMOAUHaMKKKN. PelleHne 3agau.
8 OnekTpomarHMTHOe none B Bakyyme. PelleHne 3agay
9 [lBmxeHne 3apsikeHHbIX YacTuL, B 3MEKTPUYECKOM U MarHUTHOM MONSiX.
PeweHne 3apav
11 SnekTpuyeckme n MarHnTHble CBOMCTBA BellecTBa. PelueHne 3agaq
12 MpoBoanmocTb pasHbix cpea. PelueHune 3agad
"apmoHu4deckne konebaHns (MexaHn4eckme N aNeKTpuyeckme)
13
[MepeMeHHbIV 3aNeKTPUYECKNN TOK
MHTepdepeHuns BosH
14 Oundpakums BonH
Monapusauna BonH
15 doToapdekT.
16 CB£13b BONMHOBBIX Y KOPMYCKYIAPHbIX XapakTepUCTUK.
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18

M3nyyeHne anekTpoMarHMTHOW SHeprumM atomamu

20

3akoHbI paanoakTUBHOIO pacnaga

3aoyHas dhopma

Homep -
Mogaynb CopepxaHne npakTN4eCKUX(CEMUHAPCKNX) 3aHATU
pasgena
[OnHaMmyka nocTynaTenbHOro 1 BpallaTtenibHOro ABMKEHNIA
1 1
3aKOHbI COXpaHeHeHUs!
3 3 MpoBoANMOCTL pasHbIX cpea
MapmoHun4yeckme konebaHmsa (MexaHU4YecKne 1 aNeKkTpuYeckKune)
4 4
lMepeMeHHbIN 3aNeKTPUYECKNn TOK
5 5 WHTepdepeHuns, gudpakums, nonspmsaumns
6 6 KopnyckynsapHo-BOSTHOBOW oyann3m.

3.4. NabopaTopHbIe 3aHATUA

OuyHas popma

Homep .
Moaynb CogaepxaHue nabopaTopHbIX 3aHATUN
pasgena
1 O6paboTka pe3ynbTaTtoB PU3NYECKOro SKCNEPUMEHTA
Onpepenexve ko3 duumeHTa BHyTPEHHErO CONPOTUBIEHMUS XUAKOCTH
2 no metoay Ctokca. N3y4yeHne OCHOBHOIoO ypaBHEHUS AMHAMUKN
1 BpaLlaTenbHOro ABUKEHNS

3 MprMeHeHne 3aKoHa COXpaHEHUS IHEPTUUN B KCMEPUMEHTANbHbIX

3agayax
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2 7 OnpepaeneHne nokasaTens aguabbarhl

OnpeaeneHne eMKOCTU KOHOEHcaTopa € MOMOLLLI MocTuka CoTu ¢
ocumnnorpadn4eckum NHONKaTOPOM

3ao4Hasa popma

Homep

paanena CogaepxaHue nabopaTopHbIX 3aHATUN

Mogaynb

OnpegeneHve koadurumeHTa BHYTPEHHETO CONPOTUBNEHNS XXUOKOCTH
2 2 no metony Crtokca. N3yyeHne OCHOBHOIO ypaBHEHUSI AMHAMUKM
BpalLaTenbHOro ABUXeHUs

3.5. OpraHusaums camoCcTosATeNbHOMN paboThbl

OuyHas cpopma

Buabl
Homep CopepxaHue maTepuana BbIHOCMMOIO Ha A .
Mogaynb CaMOCTOATENbHOW
pasgena CaMoCTOoATESNbHOE N3ydeHne
paboTbl
Koncnekt; O.K.;
1 1 Bannuctnyeckoe aBmxeHne 3ken; 3An
pecypcsl; Y.3.
3akoHbl Kennepa. None TaroteHns u ero Koncnekt; O.K.;
1 2 HanpshkeHHocTb. KocMuyeckue ckopoctu. HenHepuu- Oken; An
anbHble cucTemMbl oTcyeTa. Cunbl nHepLmu. pecypchl; Y.3.
- KoHcnekT; Oken;
YpaBHeHWe OBMXEHUS TeN NepeMeHHON Maccehl. .
1 3 3n pecypchl;
CBobopHble ocu BpalleHus. Mmpockon v 3
1 4 BsAskocTb. JTaMnHapHbIA U HENaMUHAPHbLIA PeXnm KoHcnekT; On

TEYEHUS KNOKOCTEN. ,D,BI/I)KeHI/Ie B XXMOKOCTAX N ra3ax. pecypcChbl;

MocTtynatbl QnHwTenHa. NpeobpasoBaHus JlopeHua.
1 5 OCHOBHbIE COOTHOLUEHUSA KUHEMATUKN U AMHAMUKN an pecypc, O.K
TEOpUM OTHOCUTENBHOCTU

KoHcnekT; 9n

2 6 MonekynsipHO-KMHeTMYeckasa Teopus naeanbHbIX rasoB .
pecypcsl;
Koncnekt; O.K.;
2 7 PeanbHble rasbl, XXMAKOCTU U TBEpAbIE Tena Aken; On

pecypcbl
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MpymeHeHne NpuHLMNa cynepnosnuumn, TeopemsI O.K.; Oken;
3 8 ["aycca n Teopembl O LMPKYNALMK AN peLleHns KocnekT; On
3agau. pecypcsbl.
MprMmeHeHne OBMKEHUS 3apsKeHHbIX YacTuL, B
3NEKTPUYECKMNX M MArHUTHBIX MONSAX B TEXHUYE-CKNX [1.K.: KoHenekT:
3 9 YCTPONCTBAX: YCKOPUTENUN 3apSXKEHHbIX YacTul, o o
9n pecypcl;
AMEeKTPOHHO-Ny4eBas Tpyodka, acdbdekT Xonna, MI-
reHepaTop.
lMprMeHeHne sIBNEeHNs1 SNEKTPOMarHUTHON NHAYKUNA B [1.K.: KoHenekT:
3 10 TEXHUYECKMX YCTPOMCTBAX: reHepaTopbl NepeMEHHOro 3;1 .’ec b ’
TOKa, TpaHcdopMaTopbl. pecypee!;
YcnoBus Ha rpaHuLe pasgena ABYX OUAMNEKTPUKOB U KoHcnekT 3
3 11 MarHeTukoB. Nbe3oaddekT, CerHeToaneKkTpuKku, ec Cbl_’_ V3
dheppomarHeT1km pecypcel; ; Y.
OneKkTpoHHasi Teopms NPOBOANMOCTM MeTasnoB. KoHcnekT: 3
3 12 PacueT uenen nocTosiHHOro Toka. [poBOANMOCTb eCVOChI ’
rasoB, pacTBOPOB, 3MEKTPOSINTOB. pecyp
ncpdepeHumnancHble ypaBHEHUSI COOCTBEHHbIX
Andbdepen yp _ ’ KoHcnekT; 0.K;;
4 13 3aTyxarLnX 1 BbIHY>XAEHHbLIX koriebaHui n nx Sxen: dn
pelueHus. ABTokonebaTenbHble cuctemsl. [NpuHUmMn ec ’Cbl_ v3
obpaTHOW CBA3N. pecypebl, 7.3.
KoHcnekT; [.K.;
3BykoBble BOMHbI. AddekT Jonnepa. JIuH3bl, npaBuna ’ ’
5 14 y %P A P P 3ken; An
NMOCTPOEHUS B TOHKMX NTMH3aX. ]
pecypcsl; Cn.
O.K.; Qken; On
ecypchl;
6 15 [MpumeHeHne doToadbekra. b
P P Pcp KoHcnekT; Cn.
Y.3.
.K.;KoHcnekT;
7 16 [aenenune ceeta. Adhdekt KomnToHa A )
3n pecypcsl; Cn
8 18 OnemMeHTbl KBaHTOBOW MEXaHWKW. YpaBHEHNE O.K.; 3n
WpeguHrepa pecypcsl; Cn.
K.;On
9 20 AnepHas sHepreTuka. Knaccudpukaumnsa anemeHTapHbIX ﬁec;}pcu'
yacTtuy, ,
H KoHcnekT; Cn.
3aouHasa dhopma
Mogyrib Homep CogepxaHvme maTepmana BbIHOCMMOIO Ha Buabl camocToaTensHom
y pasgena CaMOCTOATENBHOE U3yYeHue paboThbl
BbINOSIHEHMWE
1 1 MexaHuka g
KOHTPOMbHON paboTbl
BbIMOJSTHEHME
2 2 MonekynsipHas dpusnka n TepMmoanHammka

KOHTPONbHOM paboThbl
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BbINMOJIHEHUE

3 3 OnekTpognHammka g
KOHTPONbHOM paboThl
BbINOMHEHWe
4 4 Konebanus g
KOHTPONbHOM paboThbl
BbINOSIHEHMWE
5 5 BonHoBble npouecchl g
KOHTPONbHOM paboThl
BbINOMHEHWe
6 6 KBaHTOBasi onTuka 4
KOHTPONbHOM paboThbl
- BbINOSIHEHMWE
7 7 OneMeHTbl agepHON PU3NKK g
KOHTPONbHOM paboThl
4. NHTepakTuBHbIe ¢hopMbl 0OpasoBaTesibHbIX TEXHONOIrnM
Homep | Bua yyeGHbIX Konunyectso
Mogaynb - O6pasoBatenbHble TEXHOOMNK
pasgena 3aHATUN yacos
NEKUMUN C UCMONBb30BaHMEM NPE3eHTauuni
1 2 nekuum (OnHamumka nocTynaTenbHOro u 4
BpaLaTenbHOro ABMXKXEHNA)
MNeKuMn ¢ UCNonb3oBaHMEM Npe3eHTauni
1 5 nekumm 2
(OcHoBbI TEOPMU OTHOCUTENBLHOCTH)
neKkunun ¢ Ucnonb3oBaHMeM nNpeseHTaunm
2 7 nekumm H P H 2
(OcHoBHbIe 3aKOHbI TEPMOANHAMUKM
MeKuMn ¢ UCNonb3oBaHMEM Npe3eHTauunm
3 8 nekumm (B3anMOCBSI3b 3NEKTPUYECKOro U 2
MarHMTHOro nosen)
neKunn ¢ UCnonb3oBaHMeM NpeseHTauum
3 11 nekuum (OnekTpuyeckne n MarHUTHblE CBOMCTBA 4
BellecTBa)
neKkunn ¢ ucnonb3oBaHMeM nNpeseHTaunim
3 12 nekuum (3nekTpoHHasa Teopust MPOBOAMMOCTH 2
MeTansnoB)
NEeKUMUN C UCMONBb30BaHMEM NPEe3eHTauuni
5 14 nekuum (ABneHune nHTepdepeHuunn) (AsneHne 4
AvicbpakLnv)
MNeKuMn ¢ UCNonb3oBaHMeM MynbTMMeana
8 19 nekumm H y A 2
(JTazepsbl)
neKkunun ¢ ucnonb3oBaHMeM MynbTuMeama
8 20 nekunm H y A 2
(3oHHas Teopus)
TexHonormm npobrnemHoro oby4eHus
1 1,2 nekumm (kMHEemMaTVKa 1 guHaMuKa BpalaTenbHOro 10

OBUXEHMNSA)
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TexHonorum npobrnemMHoro oby4yeHuns
3 10 nekumm (B3anmocBA3b 3anekTpU4ecKmnx un 2
MarHuTHbIX Nonen))
TexHonornn npobnemHoro ody4veHus
6 15 nekumm P y ( 2
KBaHTOBas OMTMKa)
TexHonornn npobnemHoro odyveHus
9 20 nekunm P y ( 2
saepHasi uanka)
1 1 JlabopaTtopHoe | Ncnonb3oBaHue npe3eHTaumm (o6paboTka >
3aHATUA SKCMEPUMEHTArbHbIX pe3ynbTaToB)
paboTa Cc 3NeKTPOHHbIMU
JTabopaTtopHbie )
3 7 obpasoBaTenbHbIMK pecypcamu; 2
3aHATUA
(cnpaBoYHbIE TAONUUBI)
paboTta ¢ 3NeKTPOHHbIMU
JTabopaTtopHbie .
5 13 obpasoBaTenbHbIMK pecypcamu; 2
3aHATUSA
(cnpaBoYHblE TabNUUbI)

5. ®oHA OLeHOYHbIX CPEeACTB ANA NPOBeAEHNA TEKYLUEro KOHTPOons n
NPOMEeXYTOUYHOM aTTecTaumMm oby4yaloWmxca no gucumnninHe (moaynio)

DoHA OLIEHOYHbIX CPeacTB

6. YuebHO-meTOAMUYECKOE U UH(pOPMALIMOHHOE obGecneyvyeHne AUCLUNNUHDI
6.1. OcHoBHasa nuTepaTypa
6.1.1. NeyvyaTHbIe UsgaHus

1. CaBenbeB, Wropb Brnagmmmposud. Kypc comsmnkm: B 3 1. T.1: MexaHuka. MonekynsipHas
dusnka / CasenbeB Uropb Brniagummposwnd. - Mocksa : Hayka, 1989. - 352 c. : un. ISBN — 5-02-
014430-4(T.1) . Konuyectso ak3emnnsapos: 158.

2. CaBenbes, ropb Bnagnmuposund. Kypc obien pusmkn. T. 2 : DNeKTpn4ecTBo U MarHeTU3M.
BonHbl. Ontuka / CaeenbeB Uropb Bnagumuposud. - 3-e usg., ncnp. - Mocksa : Hayka. .
pea. pus.-mat. nuT., 1988. — 496 c. : un. — 1-20. Konmyectso ak3emnnsapos: 18.

3. CaBenbes, U.B. Kypc obwen dmsukm : T. 3 : OnTuka. ATomHas usmka. Pusmnka atomMHOro
agapa u anemeHTapHbix yactuy / V. B. CaBenbes. - 4-e nsg., ctep. - Mockea : Hayka. n. peg.
dus.-maT. nuT., 1987. — 528 c. : un. — 0-85. KonmyecTteo ak3emMnnsipos.: 46.

6.1.2. U3paHua us 3B6C

1. PogmoHoB, Bacununm HukonaeBud. Pusmka : YdyebHoe nocobume / PogmoHoB Bacunun
Hukonaesuy; PognoHoB B.H. - 2-e u3g. - M. : WsgatenbctBo HOpawnt, 2017. - 295. -
(YHusepcuteTbl Poccun). - ISBN 978-5-534-01280-4. Konnyectso ak3emnngapos: 0 + e.

2. nbuH, Bagnum Anekceesnd. ®usmka : Y4ebHuk n npaktukym / UnbuH Bagnm Anekceeswny;
UnbmH B.A., baxtuHa E.FO., BuHorpagosa H.B., Camonnexko M.A. - M. : M3paTenbcTBO
KOpanT, 2017. - 399. - (bakanasp. MNMpuknagHown kypc). - ISBN 978-5-534-01411-2. KonnyecTtBo
ak3emnnsapos: 0 + e.

6.2. lononHuTenbHaa nuTepaTypa
6.2.1. lNeyaTHble U3gaHus

1. BepxotypoB, AHaTtonui PycnaHosu4y. ®usuka: y4yed. nocobue / BepxoTypoB AHaTonmm
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http://work.zabgu.ru/fos/22/22.2/20.03.02_1_%D0%911.%D0%9110_%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0.pdf

PycnaHoswny, LamoHuH Buktop AnekcaHgpoBumud. - Yuta : YuntlY, 2011. - 176 c. - ISBN 978-5-
9293-0600-6. KonnyecTtBo ak3emnnisipos: 169.

2. BepxotypoB, AHatonuin PycnaHoBu4. ®usmka : y4eb. nocobue / BepxoTypoB AHaTonui
PycnaHoBuy, WamoHuH Buktop AnekcaHgpoBud, benknH Cepren HOpbeBud. - Yuta : Ynly,
2010. - 243 c. - ISBN 978-5-9293-0646-4. Konu4yecTtBo ak3emnnspos: 164.

3. Tpodmmoea, T. U. Kypc cdomsmku : y4eb. nocobue / T. . TpodumoBa. - 2-e nsg., ucnp. 1 gon.
- Mockga : Bbicw. wk., 1990. — 478 c. — ISBN 5-06-001540-8. KonnyectBo ak3emnnsipos: 80.

4. CapyeHko, H.[J. OcHoBbl bum3ukm : y4eb. nocodbue. Y. 1 : MexaHuka. dnekTpognHamumka.
TepmoguHamuka / H. [1. CaByeHko, T. B. KyabmuHa, T. B. Paxneuosa. — Yuta: 3ably, 2015. -
233 c. - ISBN 978-5-9293-1231-1. Konn4yecTtBo ak3eMmnnapos: 50 + e.

5. OcHoBbl pusnkm : y4eb. nocodbue. Y. Il : dnsmka konebaHnn n BonH. OCHOBbI KBAHTOBOW
MexaHukn. Pnamnka aToMHOro sgpa u anemeHTapHbix Yactuy / H.O. CaesveHko [n gp.]. - Yuta :
3a6ly, 2015. - 267 c. - ISBN 978-5-9293-1460-5. - ISBN 978-5-9293-1162-8. KonunyecTtBo
ak3emnnsapos: 10 + e.

6.2.2. U3paHua us 36C

1. Tpocpumosa T.N. PykoBoacTBO K pelleHuo 3agady no dusuke. 3-e u3g., ucnp. n gon.
YyebHoe nocobue gnst npuknagHoro OakanaspuaTa. Tpodwumoa T.U., -M.: N3pgaTenbcTBo
KOpawr, 2017.-265c.- https://www.biblio-online.ru/viewer/1B164B8C-5D56-49A5-AE9B-
E2C23FF6479A.

6.3. ba3bl AaHHbIX, MHq)OpMaLIMOHHO-CHpaBO‘-IHbIe U NONCKOBbIe CUCTEeMbI

1 . MHpopmaumoHHas cuctema «EguHoe OkHO poctyna Kk obpasoBaTenbHbIM pecypcamy»
(http://window.edu.ru/).

2. Hay4uHasa OnektpoHHas bubnmnoteka http://www.e-library.ru.

3 . OneKkTpoHHble BepcuMM Y4eOHWMKOB, MNOCOOMIA, METOAMYECKMX pPa3paboToK, ykasaHunh U
pekomeHgauuMi no Bcem Buaam yyebBHom paboTbl, NPeayCMOTPEHHLIX BY30BCKOW paboyen
nporpaMMon, Haxogswmecs B cBOOOAHOM AOCTyne Ans CTyAeHToB, obydalowmxcs B By3e, Ha
BHYTpUM ceTeBoM cepBepe http://www.zabgu.ru/.

4. NHuTepHeT-TecTnpoBaHme: http://test.i-exam.ru

7. MepeyeHb NporpamMHoro o6ecne4yeHust

MporpammHoe obecnedeHne obuwero HasHadveHus: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC
"Merallpo".

MporpammHoe obecneyeHne cneunarnbHOro Ha3Ha4YeHUs:

8. MaTepuanbHO-TeXHU4YeCcKoe obecneyeHne AUCLUNNNHbBI

HanmeHoBaHue cneumanbHbIX MOMELLEHUMA U MNOMELEHUN ONA CaMOCTOATENbHOW paboThbl
OcHalleHHOCTb cneumarnbHbIX MOMELLEHUA U MOMELLLEHUIA Ansi CaMOCTOATENbHOM paboTbl

12

Ayg. 03-307. JlabopaTopus ONTMKN N KBAHTOBOW (OU3NKM.

YuyebHas ayauTopua OnA  NpOBEAEeHUs  3aHATU  CeMMHapCKOro  Tuna, rpynnoBbIX U
WHAMBMAYaNbHbBIX KOHCYNbTaLMi, TEKYLLEro KOHTPONSA U NPOMEXYTOYHON aTTecTtaunn. [locka —
MapkepHas (1)

Paboyee mecTo npenogasatens (1)

Y4yeHuyeckue ctonbl (12)

Crynbsa (24)

JTabopaTtopHbi cTon npucTeHHbl dmsmdecknin JIAB-PRO-CI1 (2)

Na6opaTopHbI CTON OCTPOBHOW OU3NYECKUiA (2)

MoHoxpomaTtop MYM-2 (5)

JlTazep raszosbin JIM-2086 (4)

Mpnbop kombuHnposaHHbIN LL-4300 (4)
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BonbTmeTp yHMBepcanbHbIn uudposon B7-35 (2)

YcTaHoBKka onst u3y4eHus abcontoTHo YepHoro Tena Prik-11 (1)
Ocuunnorpad yHMBepcanbHbI cepBUCHbIV (1)

"eHepatop 3-112 (1)

Meyb mydenbHasn (1)

OnTuyeckun nupomeTp (1)

PesoHaTop (1)

yA.03-314. JTabopaTopusi MEXaHUKN U MONEKYNSIPHOW (OU3UKK.

YyebHaa ayguTtopus Ons npoBedeHust 3aHATUA NEKUMOHHOro Tuna, 3aHATUA CEMUHAapPCKOro
TMNa, rpynnoBbiX U MHOUBMAYANbHbLIX KOHCYNbTaUWW, TEKYLLEro KOHTPONA M NpoMEXYTOYHON
aTTecTtaumm [locka — mapkepHas (1)

Paboyee mecTo npenogasatens (1)

YyeHun4veckume ctonol (16)

Crynbsa (32)

JlTabopaTopHbIn cTon npucTeHHbIn usndeckuin JIAB-PRO-CIT (4)
Na6opaTopHbI CTON OCTPOBHOW U3MYECKuin (2)

YcTaHoBKa ans onpeferneHnsa koadduumneHTa Baskoctu Bosgyxa ®rT1-1H (1)
Ocuunnorpadg C 1-72 (1)

YcTaHoBKka onst u3y4yeHus 3BykoBbix BonH Or1B-03 (1)

YcTaHoBKa ANns n3yvyeHns cCobCTBeHHbIX konebaHum ctpyHsl Pr1B-04 (1)
Mogenb curbl conpoTueneHus rpyHta (1)

Knacc counaunkm OrM- 04 (1)

CueTunk-cekyHgomep (1)

Mpu6op JlepmaHTtoBa (1)

YctaHoBka nabopatopHas MaatHuk Obepbeka ¢ anekTpoHHbIM 6nokom (1)
Knacc counaunkm ©rmM-01 (1)
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Knacc dounankm ©rM-03 mastHuk Makcsenna (1)
Bpawatowwasaca cuctema unnuHgpos (1)

YcTaHoBKa onpeaeneHnsi oTHoLeHns TennoemkocTen (1)
MepeHocHon HoyTbyk HP630 Notebook PC TPN-F-102 (1)
MepeHocHom npoektop ACER X1161 DLP, Projector, EMEA (1)

Aya. 03-316. YyebGHaa ayauTtopusa Ons NPOBEAEHUS] 3aHATUMIA NEKUMOHHOro Tuna, 3aHATUN
CEMWHaApPCKOro Tuna, rpynnoBbIX U WHAMBMAYambHbIX KOHCYNbTaUWN, TEKyLero KOHTpOmns u
NPOMEXYTOYHOW aTTecTauun

Hocka — mapkepHas (1)

Pabo4yee mecTto npenogasatens (1)

Y4yeHun4yeckme ctonol (24)

YuyeHnyeckas ckambs (24)

MepeHocHon HoyTbyk HP630 Notebook PC TPN-F-102 (1)

MepeHocHom npoektop ACER X1161 DLP, Projector, EMEA (1)

Ayn.03-317. KomnnekcHast nabopatopusi no onaunke.
YuyebHast aygutopuss ANs NPOBEAEHWUs 3aHATUA CEMMHAPCKOro Tuna, TrpynnoBbIX U
WHOMBMAYANbHbIX KOHCYMNbTaUWUA, TEKYLLErO KOHTPOMS U MPOMEXYTOYHOM aTTecTaumm

Hocka — mapkepHas (1)

Paboyee mecTo npenogasatens (1)
YyeHu4yeckme ctonol (14)

Crtynbs (28)

JlTabopaTopHbI cTon NpucTeHHbIn unsnyeckunin JIAB-PRO-CIT (4)
NaBopaTopHbI CTON OCTPOBHOW U3MYeckuin (2)

MoHoxpomaTtop MYM-2 (3)

JTazep raszosbin JIM-2086 (3)

MpnGop kombrHMpoBaHHbIN LU — 4300 (2)
BonbTmeTp yHMBepcanbHbIn uudposon B-7-3 (1
BonbTmeTp yHMBepcanbHbIn uudposon B-7-35 (
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BonbTmeTp yHMBepcanbHbIn uudposon B-7 (1)
BonbTmeTp yHMBepcanbHbin uudposon B-7-35 (1)
Ocuunnorpad yHmsepcanbHbii C1-73 (3)
Ocumnnorpad yHuBepcarnbHbli C-1-112 A (1)
Ocuunnorpad —mynbtumeTp. C1-112A (1)
eHepaTtop 3-112 (1)

Bnok nutanusa «Kackag-1» (3)

MarasuH conpoTtmeneHuii P 33 (6)

Meyb mydenbHasn (2)

PesonaTtop (1)
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Ayn. 03-320. JlabopaTopusi anekTpoMarHuTHoro nons. YyebHaa ayautopus Ans NpoBedeHus
3aHATUMA NEKUMOHHOro Tuna, 3aHATMM CEMUHAPCKOro Tuna, rpynnoBbIX WM WMHAMBUAOYaNbHbIX
KOHCYnbTauun, TeKylero KOHTPOMs W MNPOMEXYTOYHOM aTtTecTaumm JlabopaTopHbIn CTon
npucTteHHbin pusnyeckun JIAB-PRO-CIT (6)

Pa6bouee mecTo npenogasatens (1)

Y4yeHuyeckue ctonsl (12)

Crynbsa (24)

[ocka — mapkepHas (1)

AmnepmeTp-BonbTMETP (6 )

Ocuunnorpad-mynbtumeTp C-1-112 A (6)

"eHepaTtop 3-112 A (6)

Bnok nutaHusa «Kackaa-1» (6)

MarasuH conpotmeneHuii P 33 (12)

MepeHocHon HoyTbyk HP630 Notebook PC TPN-F-102 (1)

MepeHocHom npoektop ACER X1161 DLP, Projector, EMEA (1)

9. MeToguyeckue peKkomMeHaaunn no opraHn3aunmn ndyvyeHmna gucumniiHbl

Jlekunn ABNSAIOTCA OCHOBHBIM WCTOYHUMKOM TEOpeTUYecKoro maTepuana no OUCLMNIUHE
«®dunsumkay. MNocelleHne 1 KOHCNEKTUPOBaHME NeKuun aBnaeTcsa oba3aTenbHON CoCTaBnsoLWen
YCMNELLUHOrO OCBOEHUSI AUCLMMIIMHBI O0yYaroLWNMNCS.

Ona addekTMBHOrO OCBOEHMsT MaTepuana AMcunnivHbl «Pusmka» HeobxoauMO BbIMONTHEHWE
cnepyowwmx TpeboBaHuin:

- 0bsa3aTenbHOe nocelleHne BCeX MNEKLUMOHHBbIX W NPakTUYeCKUX 3aHATUW, cnocobceTBytoLlee
CUCTEMHOMY OBMaZeHui0 MaTepmarnom Kypca;

- BCE BOMPOCHI COOTBETCTBYHOLUX Pa3fernioB U TeM No AncuunianHe Heobxoammo pmkcMpoBaThb
(Ha nMBbLIX HOCUTENSIX MHGYOPMaLUN);

- obsA3aTenbHOE BLINOMHEHWE AOMALUHWUX 3aJaHui SABRseTcs BaxHenwnm TpeboBaHMeM U
ycnosveM oOpMUPOBAHUSA LIEMNOCTHOMO Y CUCTEMHOIO 3HaHWS NO AUCUUNINHE;

- 0643aTeNbHOCTb JIMYHON aKTUBHOCTM KaXJoro CTyeHTa Ha BCEX 3aHATUSIX MO OUCLMNIIVHE;

- B CIyyasX HESICHOCTU KaKuMx-MMOO BOMPOCOB, OOCYXOaeMbiX Ha 3aHATUSIX, Heobxogumo
3agaTb COOTBETCTBYHOLLUME BOMNPOCHI NpenofaBaTternto, a He OCTaBMATb X HEMOHATLIMU;

- B Cry4yasix MporycKoB 3aHATUM MO YBaXWUTeNbHbIM MpUYMHaM CTygeHTaM npefocTaBrs-eTcs
npaBo NOArOoTOBKM M NpeAcTaBreHns 3agaHni 1 OTBETOB Ha BOMPOChI M3YyYEHHOro MaTe-puana,
C pacyeToM Ha NOMOLLb NpenogaBaTerns B €ro yCBOEHUY;

- B CNy4asx nNponyckoB 6e3 yBaXUTenbHON NPpUYnHbI CTYAEHT 0683aH CaMOCTOSATENbHO U3YUYNTb
COOTBETCTBYIOLUNIA MaTepmarn,

- HeobXoOUMbBIM YCITOBUEM SIBASIETCS CAMOCTOSITENBHOCTb M MHULMATUBHOCTb CTYAEHTOB Mpu
KOHTpone Habopa 06annoB NO OUCLMMIIMHE ONS YCMELWHOro MPOXOXAEHMS MPOMEXYTOYHOWN
aTTecTaumn.

Mopsgok opraHusaumu nabopatopHon paboTbl CTYAEHTOB

JTabopaTtopHasi paboTta cTyaeHTOB npegnoniaraeT Co3HATENTbHON aKTUBHOW paboThbl HE TOMbKO B
nabopaTtopun nNpu cbopke YyCTaHOBKM N NPOBEAEHNM N3MEPEHUN, HO U OMa MpK NOL-TOTOBKE K
n3mepeHuam, obpaboTke pe3ynbTaToB M COCTaBMEHUS] OTYETA.

BbinonHeHne nabopaTopHon paboTbl €CTb OnpeaeneHHasi nocnegoBaTenbHOCTb AEUCTBUN:

— NoAroToBKa K 9KCNEePUMEHTY;

— npoBefeHne U3MePEHWUI;

— 06paboTka Nony4YeHHbIX pe3ynbTaToB;
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— bopmynmpoBKa BbIBOLOB U HanncaHue oT4eTa.

[na rpamoTHOro u ObICTPOro UX BbLIMOJSTHEHUSA AOSMKHA CIOXMWTLCA OnpedernieHHas cucrte-ma
3HaHWA U yMEHUN (OPUEHTUPOBOYHAS OCHOBA AEWCTBUSA), KOTopast obecneunT npaBuibHOE U
paumoHarnbHOe MUCMOSTHEHNE OENCTBUS.

[MoaToMy BLINONHEHUE Kaxdow nabopaTopHom paboTbl NO hu3nke HeobXoaAMMO HaunHaTb C
N3y4YeHUs ee onMcaHna 1 NpMBeaeHUs 3HAHUN B CUCTEMY, @ UMEHHO:

— SICHO NpeacTaBuTb cebe obLLYI0 Lenb JaHHOW KOHKPETHOW nabopaTopHOM

paboTel M nocrnefoBaTeNnbHOCTb 3aday, pPeLleHWe KOTOPbIX MpUBEAET K AOCTMKEHUIO
OKOHYaTesnbHOM Lenw;

— 3HaTb, Kakoe hm3nmyeckoe SBfeHNEe M3yvaeTca B AaHHOW paboTe, KakuMu 3aBUCMMOCTAM
CBS13aHbl OMMCbIBAOLLME Er0 BENNYMHBI;

— 3HaTb OCHOBHbIE 0COBEHHOCTU 0bbeKTa nccnegoBaHus

— MW3YYUTb U YMETb O00BACHMTL (PM3MYECKME OCHOBbI MCMOMb3yeMblX B paboTe MeTOAoB
N3MEPEHMSA UCKOMbIX BEMNYMH;

— YMeTb HapucoBaTb NPUHLUNNMANBbHYI0 CXEMY MCMOSIb3YEMOWN YCTAHOBKM U 3HATb Has3HadeHune
KaXkgoro 13 ee yaros;

— 3HaTb NOCNea0BaTENbHOCTL BLINOSIHEHUS 3TaNoOB NlabopaTopHoOW paboTh;

— MMeTb obLlee npeacTaBneHne o6 oxmnagaembix pesyrbsratax NPoBOAMMOro SKCrepuMeHTa u
YMETb BblOpaTb METOA, HYXXHbI NS UX MatemaTnieckon oopaboTku

Mopsgok opraHM3aummn CTyOEeHTOB Ha NPaKTUYECKOM 3aHATUN

Ha npaktnyecknx 3aHATMAX 0606LalTca M CUCTEMATU3NPYIOTCA 3HAHMS, MOJTyYeHHble Ha
NEKUMOHHBIX 3aHATMAX U OPMUPYIOTCS YMEHUSA peluaTb TUMOBble 3agdadun. [lpu pelueHumn
3agad no pusnke CTyaeHT OOMKEH YMETb:

- BbIAENATb OnncbiBaemoe sineHne (06bekT), aHannaMpoBaTh yCNOBUE 3adauu;

- BbIMOJTHATb NOCTPOEHNE MOAENN SABIEHUS;

- hopmynmnpoBaTh BbIBOALI U3 MOAENN;

- BbISABNATb MPUMEHEHWS NOMYyYEHHbIX 3HAaHUIN B NPOodeCCMoHarnbHON AeaTeNbHOCTH.

Mopsiook opraHu3aumm camocTosTernbHOW paboTbl CTYAEHTOB

CawmocTtosiTensHas paboTta cTyaeHTOB npegnonaraet:

- caMoCToATeNbHbIA NOoUCK, 0bpaboTKy (aHanu3, cuHTe3, 0b6obLueHne 1 cucTemaTU3auuio),
aganTtaumio HeobxogMMon No ANCUUNIIMHeE MHopMaLUmnK;

- BbINOJSIHEHME 3a4aHWIA ANA CaMOCTOSATENbHON paboThl;

- M3y4YeHMEe W YCBOEHWE TeOopeTMYecKoro marepuana, NpeacTaBfeHHOro0 Ha MEKUUOHHbIX
3aHATMAX M B COOTBETCTBYIOLUMX NUTEPATYPHbIX UCTOYHUKAX (pekoMeHayemasi OCHOBHasi U
JONoNHUTENbLHasa nutTepartypa);

- CaMOCTOATENBHOE M3Yy4YeHMe OTAENbHbIX BOMPOCOB KypCa;

- nogrotoBka K MpakTMdeckMMm U1 nabopaTopHbIM  3aHATMSIM, B  COOTBETCTBUM C
pekoMeHZaumamMu npenogaBaTens (BbIMOMHEHUE KOHKPETHbLIX 3adaHui, COOTBETCTBYHOLLUE
OpraHn3aunoHHbIe OENCTBUA U T.4.).

CamocTtosiTenbHOE BbINOMTHEHNE KOHTPOSbHBLIX U NabopaTopHbIX paboT SABMNSETCS OCHOBHbLIM
CPEeACTBOM OCBOEHMS TEOPETUYECKOrO MaTtepuana Kypca u npmobpeTteHus yMEHUN N HaBbIKOB
€ro NpakTU4ecKoro NPUMEHEHMUsT , MOCKOITbKY TONbKO NMPUMEHEHME 3HaHWI obecneymBaeT uX
rnybokoe noHumaHue. MoaToMy pekoMeHAyeTcsa creaylowmin nopsagok padoTbl ¢ y4ebHbIM
Marepuarnom no Kypcy oumsmnku:

a) NpoynTanTe 3agady 1 BblgenuTe To pusnyeckoe siBNeHne, 0 KOTOPOM NOET peub;

6) N0 KOHCNEKTY NeKuun 1 (nn) no y4ebHWKY, yKkasaHHOMY B CNMUCKe PeKOMEHOOBaHHOW nuTe-
paTypbl, BbIACHUTE CYLLHOCTb SABMEHWS, BbIMULINTE MU Bbly4UTE OCHOBHbLIE MOHATUS U 3aKOHBbI,
ncnonb3yemble Npu onucaHumM 4aHHOro SBMEHUS;

B) MCNONb3YyNTE anropnTMbl peLLIEHMS TUNOBLIX 3a4a4, PeKOMEHAOBaHHbIE NpenoaaBaTenem;

r) O3HAKOMLTECb C MPMMEpaMM PeLUEeHUsa TUMOBbLIX 3adady no nocodbuo «Pusmka: yyebHble
MaTtepuanbl U KOHTPOmNbHble paboTbl» 4.1 M 4..2 B KOTOpPbIX MOAPOOHO onMcaHa MmeToauka
NCMNONb30BaHNS OCHOBHbIX 3aKOHOB A1 MOCTPOEHMS MaTeMaTM4ecKonW MOAENN KOHKPETHOW
3ajavHon cuTyauumm;

) Heobxoanmble ONis pelleHns 3adad CrpaBOYHbIE MaTepuarnbl MOXHO HaWTK B NMPUMNOXEHMAX
K nocobuio «dusmka: yuyebHble matepuanbl U KOHTPOSibHble paboTbl.y 4.1M 4.2 (YncnoBble
3Ha4YeHNss (PM3MYECKMX KOHCTaHT, a Takke TabnmyHbIX KOI(ULMEHTOB, XapaKTepusyrLnx
dusndeckne CBONCTBa BeLLECTBa, Pa3MEPHOCTM W  eOuHULbl M3MEPEHUs HEKOTOPbIX
PU3NYECKNX BEMNYMH, MHOXUTENM W NPUCTaBKM AN 00pasoBaHUSA KpaTHbIX M OOSbHbIX
e[VHUL, Ha3BaHusi 1 06o3HadeHns BykB rpeveckoro andasuTa);
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€) Mpu BO3HUKHOBEHWUW 3aTpygHEHWW 4YeTKko CcAOopMynupynTe W 3anuiimMte BOMNPOCHI K
npenogasaTtento M obpaTuTecb 3a KOHCyNbTauMen Ha MNpakTUYeCKUX 3aHATUSX UNKU B Yachl
KOHCYNnbTaLMN, ONpeaerieHHbIe pacnucaHnem.

X) Npun BbINOMNHEHUN NabopaTopHbIX paboT ucnonb3ynte paspaboTaHHble Ha kadeape pUsnKn
MeToguveckue ykasaHus v npasuna o6paboTku akcnepuMeHTarnbHbIX pe3ynbTaToBs.

OcBoeHne MeToAoB MaTeMaTU4eCcKoro MOAEerMpoBaHUSA MPOCTENLIUX (PU3MYECKUX 3adayHbIX
cutyauum un  cpopmmupoBaHHocTb  komneTeHuun OK-7, T1K-16 aBRsOTCS  OCHOBHbIMU
KpUTEPUAMN NPU OLEHKE KOHTPOIbHBIX paboT, BbINOMHAEMbIX CTyaeHTamu. NpefcraBneHHoe B
KOHTpPONbHON paboTe pelleHne [JOMKHO MPOAEMOHCTPUPOBaTb MOHUMaHWE CTYAEHTOM
CYLLHOCTM (PU3NYECKOrO $IBNEHWUsl, ONUCaAHHOrO B TEKCTe 3ajaudu; BrageHue MNOHATUNHBIM
annapaToMm, OT-HOCALLMMCS K paccMaTpyMBaeMOMy SBMEHUI; 3HAHWE OCHOBHbLIX 3aKOHOB,
ONMCbIBAKOLMX SBrle-HMe, U — camoe r[fnaBHoe — YyMeHue o6ocHoBaTb OCOBEHHOCTM
NPYMEHEHUA TOrO0 WM WHOFO 3a-KOHa K YCNOBMSIM KOHKpPeTHOW 3ajayun. B cBasn ¢ aTum,
peleHne [OOMKHO COMPOBOXAATbCA  KpaTKMMKM, HO  MCYEepnbiBaloWMMU  CHOBECHbIMU
NOSICHEHUAMN

TpeboBaHus kK 0chOpMMAEHMIO JOMALLIHMX KOHTPOMbHbBIX paboT

(pacneyvaTtaTb M BKNEUTb Ha OBMOXKY TeTpaam ANs [OMALUHMX KOHTPOMbHbLIX padoT!)

1. Bce paboTbl BbINOMHAKTCA B OAHOM OTAENbHOW TeTpaau.

2. TeKkcTbl 3afaHUi pacneyaTbiBalOTCH U BKNeMBaTCs (MnNun nepenncbiBatoTCA ) MOMHO-CThIO.

3. MNpuBoauTCcsa KpaTkas 3anncb YCNOBUSA U MOACHSIOLWNA PUCYHOK (ByKBEHHbIe 0003HaYe-HuSA
BEJIMYUH B YCIOBMM, HA PUCYHKE U B PELLEHMMN OOIDKHbI COBNaaaTh).

4. PelweHve npeaBapsaeTcs KpaTKMM OMMCaHWEM YCrOBUM BO3HWKHOBEHUSA U CYLLHOCTU 4B-
neHus, paccMmaTpuBaemMoro B 3agave.

5. YkasbiBaloTCA M 3anucbiBaloTcs B obLieM Buae 3akOHbl (UNW onpefeneHuns BEenuYuH),
ONMUCbIBaKOLLNE paccMaTpMBaemMoe SIBMIEHME, C MOSICHEHMEM BcCeX OyKBEHHbIX 0603HaYeHWN
Crno-BamMu 1 Ha PUCYHKe Unx C NOMOLLbLO rpaduka.

6. Kaxxgbiv War gansHenwero peLleHnst ConpoBOXaaeTcs KpaTKUM CrioBeCHbIM 060CHOBa-HNEM
(Hanpumep: yuMTbIBas ycCrnoBWe 3ajauw...... , Ha OCHOBaHMM reomeTpuyecKknx coobpaxe-
HWWA....., UICMIONb3ysi ONpeAernieHNe BENWUYUHBI...., HarnpaBfeHne BeEKTopa.... onpeaensieM Mo
npa-suny...... M T. n.). 7. PeweHne Begetca B obuwem Buge (B GykBeHHbIX 0603HAYeHMsX), a
3aTeM BbINOMHAETCA Ymcnoson pacyeT ( B cucteme CA).

8 . MNocne nepson npoBepkn paboTbl npenogaBaTenem Bce MCMpaBreHMsl Mo 3amevaHusm
obcyxaatoTca B ycTHON 6eceie BO BPEMS MPAKTUYECKUX 3aHATUIA UM HA KOHCYNbTauuu.
MeTogmyeckme pekoMeHAaLmMm nNpy NOAroToBKe K 3k3ameHy no dmsmke

1) MNpwn NoaroToBke K 3k3aMeHy 03HAKOMbTECh C 3K3aMeHaUUOHHbIMK BONpOcaMn 1 pasgenn-te
ux Ha 3-5 rpynn B COOTBETCTBMM C OCHOBHbIMUW pasgenamu Kypca.

2) Mo kaxgomy pasgeny cHadana nornbiTanTecb OTBETUTbL (MUCBMEHHO) Ha criegyloluve BO-
npocsbl:

-4TO M3YyYaeT AaHHbIN pasgen Quankmn?

-KaKue NOHATUSA UCNONb3YIOTCH NPY U3yYeHnn PU3NYECKNX ABMEHUN B JaHHOM pasaene?

- Kakme OCHOBHbIE 3aKOHbl YCTAHOBIEHbI AN 3TUX SIBNEHNA?

3) lNonbiTaTecb HapucoBaTb CTPYKTYPHO-SIOMMYECKYHD CXEMy, OTpaXkalollytd B3auMMOCBS3b
OCHOBHbIX MNOHATMI U 3aKOHOB paccMaTpuMBaemMoro pasgena.

....4).MNpoBepbTe ceba: MoXeTe NU Bbl MO NAMATM BOCMPOM3BECTU CTPYKTYPHO MOrMyeckyto
CXeMY U nepeyvyeHb OCHOBHbIX MOHATUN M 3aKOHOB, KOTOPblE HEOBXOAUMO 3HaTb K 3K3aMeHy Mo
n3y4aeMoMy pasgeny Kypca.

5) MNocne TOro, kak Bbl YSACHUNN OOLWMIA OOBLEM MHOPMaUUM U €€ NOrMYecKyo CTPYKTYpY,
BblyuynTe onpegeneHvs NoOHATUA U POPMYNMPOBKM 3aKOHOB, YKa3aHHbIX B 3K3aMeHaLMOHHbIX
BOMpoOCax.

6) MNMpocmoTpuTe NpMMepbl peLleHnsa 3agady no uydaeMomy pasgerny (Mo KOHCNEKTY NeKunn u
Mo BbIMNOMHEHHBIM B CEMECTPE KOHTPOJIbHLIM paboTam).

PaspaboTumk/rpynna paspaboTtunkoB: KyabMmnHa TaTbsiHa ButanbesBHa, AoLeHT Kadeapbl
duraunkn
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PaccmoTtpeHa Ha 3acegaHum kacdeapbl
(npotokon ot 01.09.2017 r. Ne 1)
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