[[ognucado v ymBepwgedo 8 CH[ 15 .02 2022 13:32:03H[0 =magayu 2530326

MuHHCTEpCTBO HAyKH U BhIcIIero oOpa3oBanus Poccuiickoit denepanun
®denepanbHOE rOCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEkKACHUE
BBICIIIETO 00pa30BaHUs
«Ypanbckuii penepanbHblil yHUBEpcUTeT UMeHH repBoro [Ipesunenta Poccuu b.H. Enbrinnay

YTBEPXIAIO
JlnpexTop 1o o0pa3zoBaTeIbHON
JESTSILHOCTH

C.T. Kusases

« »

PABOYAS ITIPOI'PAMMA MOIYJIA

Kon mopyas Moayab

1157161 HayuHo-pyHaamMeHTabHbIe OCHOBBI TPO(ECCHOHATBHOM
JeSITeTbHOCTH

Exatepunoypr
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YueTHLIE JaHHBIE

Oo0pa3oBaTtebHasi nporpaMmma

1. XumMuueckas TEXHOJIOTHS HEOPTAaHUYECKUX,
OpraHWYECKHUX BEIIECTB, TPUPOIHBIX YHEPTOHOCUTENICH U
JIEKApCTBEHHBIX MPETapaToOB
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YYEHOT'O 3BaHUS
2 IloB3HEp JIOKTOP (pU3UKO- 3aBenyonuii ¢buzuku
Anexcanap MaTeMaTHYECKHX kadenpoii
AnexcaHapoBUY HayK, mpodeccop
CornacoBano:

VYnpasiieHue o0pa3oBaTeIbHbIX IPOrpaMm
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1. OBIIAA XAPAKTEPUCTHUKA MOYJISAA HayuHo-¢pyHaaMeHTaJbHbIe OCHOBBI
npodeccuoHAIbLHOM 1eATeJIbHOCTH

1.1. AHHOTAUMSA COAEPKAHUS MOTYJIA

Mopaynb COCTOMT W3 JABYX IUCHUIUIAH MaTeMaTWKa W (PU3MKA, KOTOPHIE SBISIOTCS 0a30BBIMH
TUCHUIIIMHAMU [T TIOATOTOBKM  OakamaBpa. B Kypce MaTemMaTHKa  HM3JI0KEHBI  OCHOBBI
mudPepeHIMAIBHOTO U MHTETPAIBHOTO WCYUCICHHUS (DYHKIIUH OJHOTO U HECKOJIBKUX IEPEMCHHBIX.
Paccmotpenbl MeToapl pemieHus B KBaaparypax OOBIKHOBEHHBIX IU(D(EpEHIMAIBHBIX ypaBHEHUH H
cucteM nuddepeHmanbHbIX ypaBHEeHUU. [IpuBeneHbl CBeACHUS O psAgax ¢ NMPUMEHEHHEM K 3ajadam
MPUOJIMKEHHOTO BhIUMCIeHUs. [lesb: 03HaKOMHUTh CTYJIGHTOB C OCHOBHBIMU TOHSTHSIMHU MAaTEMAaTHKU H
METOJaMHU pCIIEeHUs 3a/ad, BBIPA0OTaTh MAaTEeMAaTHYECKOE MBIIUICHHE IpH pa3paboTKe Moeien
BO3HMKAIOIINX 3a/1a4, Co3/laHue Oa3bl M JAJbHEHIIEro CaMOCTOSTEIBHOTO W3Y4YeHHsS MaTeMaTHKH.
JuctunnuHa "®usuka" mocBsiieHa H3y4eHUI0 OCHOBHBIX (PU3NYECKUX SIBICHUM, TOHATHH 1 3aKk0oHOB. OHa
BKIIIOYaeT B ce0f HEpEeIsITHUBUCTCKYI0 U PEISITHUBUCTCKYIO MEXaHUKY, CTATUCTHUECKYI0 (GU3HUKY H
TEPMOJIMHAMHUKY, SJEKTPOCTATHUKY, MAarHUTOCTATUKY, DJIEKTPOMATHETH3M, TEOPUIO KOJeOaHWil W BOIH,
BOJIHOBYIO OITHKY, KBAaHTOBYIO OMNTHKY, (DM3MYECKHE OCHOBBI KBAaHTOBOM MEXaHUKH, (PU3UKY aTroma,
SepHYI0 (QU3UKY, (U3HKY SJIEMEHTAPHBIX YacTull, (PU3MKYy KOHACHCHPOBAHHOTO COCTOSHUS, a TaKkKe
¢bu3nveckuil MpaKTUKYM, OXBAThIBAIOIIMI BCE BBIIICTIEpEUHCICHHbIE pa3ienbl pusuku. Llens: U3yuyenue
OCHOBHBIX (DPM3UYECKUX SIBIICHUH; OBNaJcHUE (yHIaMEHTAIbHBIMU MOHSATUSIMU, 3aKOHAMH U TEOPHUSIMH
KJIACCUYECKOW W KBAaHTOBOW (DM3HWKH, a TakkKe MeToJaMHu (PU3NYECKOTO HCCIICIOBAHUS; OBIIAJICHHE
MpreMaMH U METOJIaMU PEIICHHsI KOHKPETHBIX 33J1a4 U3 Pa3IMIHBIX 00JacTeil (PM3UKHU; 03HAKOMIICHHE C
COBPEMEHHOW HayYHOI anmapaTypoi, opMHUPOBAHNE HABBIKOB MPOBEACHHSI (PU3MUECKOTO IKCIICPUMEHTA,
YMEHUSI BEIITTUTh KOHKPETHOE PU3NIECKOE COICpIKAaHUE B TIPUKIIAIHBIX 33]1a4ax Oy IyIiel 1esTeTbHOCTH.

1.2. Ctpykrypa u 00beM MOYJIA

Tabmuma 1
O0beM AMCUMIIIMH MOAYJIS
N‘_’ " BCEIro MOZ[yJ'[ﬂ B 3aY€THBIX
Hepeqem, JUCHUIIIINH MO)IyJ'[ﬂ B IMOCJICA0OBATCJIBbHOCTHU UX OCBOCHUSA
n/n eTHHUIaX
1 dusuka 10
2 MaremMmatuka 13
HNTOI'O o moxyto: 23
1.3.11oc/ienoBaTe/IbHOCTH OCBOEHHUSI MOYJIA B 00pa30BaTe/IbHOM MporpaMmme
IIpepekBU3UTHI MOAYJIsI He npenycmotpensl
IHocTpeKBU3UTHI 1 KOPEKBU3HUTHI He npenycmotpenst
MOIYJIfAA

1.4. Pacnipenesiene KOMIETEHUMI 1O IMCHUINVIMHAM MOAYJISA, IUIAHUPYeMble pe3yJibTaThl
o0y4eHHs1 (MHIMKATOPHI) 110 MOAYJIIO

TaOnuua 2
3



Ilepeyennb
AUCHUTINH

Koa u HauMeHOBaHMe

IInanupyemble pe3yJbTaThl 00yUeHHs

KOMIIETEHLIMH (MHAUKATOPHI)
MOYJIAA
1 2 3
Martematuka VYK-1 - Criocoben 3-8 - Cnenatb 0630p OCHOBHBIX BUJIOB JIOTUKH,
OCYIIECTBIISATH TIOUCK, 3aKOHOB JIOTMKH, IPAaBUJI U METOJIOB aHaJIn3a
KPUTHYECKUI aHAJIN3 U
3-9 - JleMOHCTpUpPOBaTh MIOHUMAaHUE CMBICTIA
CUHTE3 MH(POPMAIIHH,
. MOCTPOEHUS JTIOTMYECKUX (hOpMaTN30BaHHBIX
MIPUMEHSTh CUCTEMHBIN
CHCTeM, CBOeoOpaszne CUCTEMHOI0 MOAX0/1a K
MOIXOJT AJISl PEeIICHUS
M3YyYEHUIO MBIIIJICHUS IO CPAaBHEHHIO C
MOCTaBIICHHBIX 3a7a4, B
. TUMH HayKaMu
TOM uucie B uudpoBoi APy Y
cpeae V-11 - AHanu3upoBaTh, CONOCTABIATh U
CHCTEMaTH3HPOBATh HHPOPMAIINIO, BBIBOJUTH
YMO3aKIIOYCHHUsI, OMTUPAsCh HAa 3aKOHBI JIOTUKH,
Y TIPaBUJIBLHO (POPMYIUPOBATH CYXKACHUS IS
pEelIeHUs TOCTAaBIEHHBIX 3a7a4
I[1-7 - UmeTb ombIT pa3pabOTKK BapUAHTOB
peleH s MOCTAaBICHHBIX 3a/1a4, COBEpILas
MBICIIUTEIbHbIE TPOLEAYPHI U OTIEPALIUH B
COOTBETCTBHUH C 3aKOHAMU JIOTUKU U
MIPaBUIIAMH MBILIUICHUS
-6 - [IleMOHCTpUPOBATH YMEHUS YETKO
MBICTUTH ¥ 3(PPEKTUBHO MPUHUMATH PEIICHUS
OIIK-2 - Criocoben 3-1 - [IpuBecTH npuMepsI UCTIOIb30BAHUS
(bopmManu30oBBIBaTh U METOIOB MOJICIIUPOBAHMS U MATEMATHYECKOTO
pelarth 3a1a4u, aHaM3a B pEIICHUH 33724, OTHOCSIIUXCS K
OTHOCSIIHECS K poeCCUOHATIBHOMN IeATEIIbHOCTH
npodeccrnoHaIbHOM
V¥-1 - O60cHOBaHHO BHIOpPATh BO3MOKHBIC
NEeSTEIbHOCTH, UCIIOJIb3YS
METO/Ibl MOJICIMPOBAHUS U MAaTEMATHYECKOTO
METOBI MOACTHUPOBAHUS U
aHaJInM3a JUIsl IPEASIOKEHHBIX 33124
MaTeMaTHYECKOro aHaJIn3a .
npodeccroHaNbHO 1eATeTbHOCTH
I1-1 - Pemars nmocraBjieHHBIE 3a4a4H,
OTHOCAUIMECS K 001aCTH MPO(HECCHOHATBHON
JESTEIbHOCTH, UCII0JIb3YSl OCBOEHHBIE 3a BpeMs
00y4YeHHS MTaKeThl MPUKIIAIHBIX IPOTPAMM IS
MOJIETTUPOBAHUS M MATEMAaTUYECKOTO aHaIN3a
JI-1 - CiocobHOCTh K caM000pa30BaHUIO, K
CaMOCTOSITEIbHOMY OCBOEHHUIO HOBBIX METOJIOB
MaTeMaTHYeCKOro aHAJIN3a U MOJIETUPOBAHUS
duszuka YK-1 - Ciocoben 3-10 - JIeMoHCTpHpOBaTh MOHUMAHHUE HAYUHOM,

OCYIIECTBIISATH TIOUCK,
KPUTHYECKUH aHAJIN3 U
CUHTE3 UHpOpMaIHH,

B TOM 4HCJIe (PU3NUECKOH, KApTUHBI MHPA, C
MO3UIUKA CUCTEMHOIO MOJX0/a K TO3HAHUIO




MPUMEHSTH CUCTEMHBIH
MOJIXO/ JUIsl PELICHHUS
MIOCTABJICHHBIX 33124, B
TOM YHcIie B IU(DPOBOIA
cpene

BOXHEUIINX MPUHIIMIIOB U OOIINX 3aKOHOB,
JIEKALUX B OCHOBE OKPYIKAIOLIET0 MUPa

3-11 - Caenatb 0030p METOJIOB aHAIH3a U
OCMBICIICHUSI HAYYHBIX 3HAHUH O TIpolieccax u
SIBJICHUSIX TIPUPOJIBI M OKPYXKAIOIIEH CPeJIbl, e
COXpaHEHWH, MECTE U POJIU YeJIOBEKa B
pUpoJIe

V¥-12 - Pacnio3HaBaTh ¥ ONUCHIBATh IPUPOAHBIE
0OBEKTHI, BBISIBIATH OCHOBHBIE MTPU3HAKH
MaTepUAIbHBIX U HEMAaTEPUAIIbHBIX CUCTEM U
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U B IpoLieccax U
SIBJIICHUSIX TIPUPOBI U OKPY>KAOIIEH CPEebl,
HCIOJIb3YSl METOIbl KPUTUUECKOTO U
CHCTEMHOI'0 aHaJIH13a

I1-8 - ImeTh ombIT ITIOMCKa ¥ 0000LIEHUS
HAYYHOT'O MaTepHaia, Onupasch Ha CUCTEMHBIN
aHaJIU3 MPOIIECCOB U SIBJICHUN TPUPOJIBI U
OKpYKaroIlel Cpeibl, Ui PeIieHus
IMOCTaBJIEHHBIX 3a7a4

J-7 - IIposABIATh aHAIUTHYECKUE YMEHUS

OIIK-1 - Criocoben
(bOopMyIHPOBATH U PEIIaTh
3aJ1auu, OTHOCSIIUECS K
npodeccrnoHanbHOM
JeSITeIbHOCTH, TIPUMCHSISI
(byHIaMEHTaJIbHBIC 3HAHHUSI
OCHOBHBIX
3aKOHOMEPHOCTEMN
pa3BUTHSI TPUPO/IHI,
YelloBeKa U 00IIecTBa

3-2 - O00CHOBATH 3HAUYMMOCTE HCIIOIL30BaHUS
(GbyHIaMEHTaNIbHBIX €CTECTBEHHOHAYYHBIX U
¢unocopckux 3HaHUH B HOpMyTUPOBAHUU U
pelieHnu 3aaa4d npodeccruoHanbHOM
JeATeIbHOCTH 3HAHUI

VY-2 - Onpenensate KOHKPETHbIE IYTH PEIICHUS
3a/1a4 Mpo(PeCCHOHAIBHON JESTEILHOCTH HA
OCHOBE (PyH/IaMEHTAIbHBIX
€CTECTBEHHOHAYYHbIX 3HAaHUU

I1-1 - Paboras B komaHze, popMyIupoBaTh U
pelarTh 3a1a4y B paMKax I10CTaBIEHHOTO
3aJJaHMs, OTHOCAIIMECS K 00JIaCTH
poeCCUOHATILHOMN J1eATEIbHOCTH

JI-1 - lemoHCcTpHpOBaTh yMeHUE 3PPEKTUBHO
paboTaTh B KOMaH[Ie

OIIK-3 - Cniocoben
MIPOBOJIUTH UCCIICIOBAHUS
Y U3BICKAHUS JUISI
peIIeHHSI TPUKIIATHBIX
WH)KEHEPHBIX 3a/1a4
OTHOCSIIITXCS K
npodeccrnoHaIbHOM
NesITeIbHOCTH, BKITFOUast
IIPOBEACHUE U3MEPEHUN,
TUTAaHUPOBAHHE U

3-1 - 3110)kUTh OCHOBHBIE IPUEMBI U METO/BI
IIPOBEJICHUS UCCIEA0BAHUN U U3bICKaHU,
KOTOPbIE MOTYT OBITh MCITOJIB30BaHbI JIISI
peleHHsI TOCTAaBJICHHBIX MPUKJIaIHBIX 3a/1a4,
OTHOCSALINXCS K MPO(ecCHOHANTBHOM
NESTEIbHOCTH

3-3 - Onucath NOCIEA0BATEILHOCTD IEUCTBUN
pu 00pabOTKE ¥ MHTEPIIPETAIIMHN TTOJTYICHHBIX
pe3yJIbTaTOB UCCIIECIOBAHUIN U U3BICKAHUI




IIOCTAaHOBKY VY-1 - O6ocHOBaTH BEIOOP MIPUEMOB, METOJIOB U
9KCIIEPUMEHTOB, COOTBETCTBYIOILIEH annapaTypsbl s
HHTEPIPETALUAIO MPOBEICHUS UCCIICIOBAHUI U U3BICKAHUI,
[IOJIyYE€HHBIX PE3YJIbTATOB | KOTOPBIE MO3BOJISAT PELUIUTh 1OCTABIECHHBIE
MIPUKIIAJIHBIE 3a/1a4M, OTHOCSALIUECS K
po¢eCCUOHANTBHON IEATETEHOCTH

V-3 - AHanu3upoBaTh U OOBICHHUTH
MIOJIyYEHHBIE Pe3yJIbTaThl UCCIIEIOBAHUN U
W3BICKAHUH

I1-1 - IToaroToBUTH U IPOBECTU
AKCIIEPUMEHTAJIbHbIE U3MEPEHMUS,
UCCIIEIOBaHMS U U3bICKAHUS I PEILICHUS
MOCTABJIEHHBIX MPUKIIAHBIX 3a/a4,
OTHOCSIIMXCS K TPO(heCcCHOHATBHOM
NeSITeIbHOCTH

[1-2 - ITpeacTaBUTh HHTEPIPETALUIO
MOJTyYEeHHBIX PEe3yJIbTaTOB B (pOpMe HAy4IHOTO
noK1aaa (CooOeHus)

-1 - [IposBIIATH 3aMHTEPECOBAHHOCTD B
COJIEpKAHUU U Pe3yJIbTaTax
HCCIIE0BATEIIbCKON paboThI

1.5. ®opma odyueHus
OOyueHue Mo AUCLUIUIMHAM MOJIYJIS MOXET OCYIIECTBIATHCA B OYHOM, OYHO-3a0YHON M 3a04HOM
¢bopmax.



PABOYAS NTIPOI'PAMMA JJUCHUITJIMHBI
duzuxka

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Ne i/m | Pamunus Umsa OTuecTBo Yuenas creret, HoHocTh Hoxpasaenerne
Y4YeHOe 3BaHHue
1 3aiiueBa Haranus KaHIuAaT JoueHT ¢buznkn
AHaToJIbEBHA TEXHUYECKUX HAYK,
JOLIEHT
2 Horosunpsiaa TaTesaHa KaHIuAAT (PU3HKO- Jouent ¢buzuku
AHJpeeBHa MaTeMaTHYeCKHUX
HayK, 0€3 y4eHOro
3BaHUsA
3 [ToB3Hep Anekcanap JTOKTOp (pu3nko- | 3aBeAyrOIIHA (15637041
AnekcanapoBuy MaTeMaTHYECKUX kadenpoit
HayK, mpodeccop

PexoMeHI0BaHO y'lCﬁHO-MeTOI[I/I‘-IeCKI/IM COBE€TOM MHCTUTYTaA (I)YH,Z[aMCHTaHLHOFO 06pa3OBaHI/I$I

[Iporokon Ne 5 ot 31.05.2021 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e 3aiineBa Haranus AnartosbeBHa, loueHT, pusuku
e Horosuubina TarbsiHa AHApeeBHA, JloueHT, GpU3NKH
e [loB3Hep AJiekcaHap AJieKCaHApPOBHY, 3aBenyomuil kadgeapoi, pusuxku

1.1. Texnoornu peanu3anuu, HCNOJIb3yeMble IPH U3YYEeHHH JMCIHUILIMHBI MOLYJIsI

- Tpaagumnuonnas (penpoyKTUBHAs ) TEXHOJIOTUS
— PasHoypoBHeBoe (nuddepeHnrpoBanHoe) o0yueHne
o ba3oBslll ypoBeHB

*bazosviil 1 ypogens — coxpansem JI02UKY CAMOU HAYKU U NO380AAem NOAYYUMb VNPOUEHHOe, HO 6epHOe U NOJHOe

npeocmasierue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCIeMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoerue
O0aHHO20 YPOBHA pPe3yIbmamos 00yYeHUs OOMHCHO obecnedums QopmMuposanue 3aniaHupOBaHHLIX KOMNEeMeHYul U No360aUm
o00yuaouemycs Ha MUHUMATLHOM YPOBHE CAMOCMOAMENbHOCIU U OMEEMCHEEHHOCMU 8bINOTHAMb 3A0AHUS,
Ipoosunymeiti 1l yposenv — yenyonsiem u obozcawaem 06a306blil YPOBeHb KAK NO COOEPICAHUIO, MAK U NO 21yOuHe npopabomku
Mamepuana OUCYUNIUHbL. Mo nPoOUCX00Um 3a cuem 6KI04eHUss OONOIHUMENbHOU unpopmayuu. JJannblii ypogeHs mpebyem yMeHus.
pewams npodembvl 8 PAMKAX KypCd U CMENCHbIX KYPCO8 ROCPEOCMBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 6b160pa NPoepammbl
Oeticmeuil. Ocgoenue 0aHHO20 YPOBHS Pe3VIbmManmos 00YueHUs NO360IUM 0OYUAIOWEMYCS HOBLICUMb YPOBEHb CAMOCHOSMENTbHOCU
U OMEEemMCmMEEeHHOCMU 00 MEOPHUECKO20 NPUMEHEHUS. 3HAHUU U YMEHUIL.

1.2. Copep:xkanue JUCHUNIMHBI

Tabmuua 1.1

Kon
Pasnen, Tema
pasaea, MHCHHILIHHBL Conepxanue

TeMbl

Mexanuueckoe ABUKeHHE. MarepualibHasi TOUKa, CUCTEMA
MaTepUaIbHBIX TOUYEK, a0COMOTHO TBepaoe Teno. Cucrema
oTcyeTa.

Kunematuka u tuHamMuKa MaTepuaabHON TOUKHU: TpaekTopus,
Iy Th, nepeMerienrne. CKopocTh (CpeaHssi © MTHOBEHHas).
YckopeHnue (cpenHee u MrHoBeHHOE). HopmanbHOe 1
TaHTeHIUAIBHOE (KacaTeJIbHOE) COCTABISIOIINE YCKOPEHUSI.
WneptHOCTH, Macca, ummynbe Cuina. HepuuaabHbIE CHCTEMBI
orcuera. 3akoHbl HetoToHa Criibl B MEXaHUKE: YIPYTHE CUJIBI,
CWJIBI TATOTEHUS, CUIIBI TPEHMUSL.

1 MexaHnuka
PaGora u sHeprus. 3akoH coxpaHeHus dHeprun. Pabora

MOCTOSIHHOW U NepeMeHHOoU cuibl. MoniHocTh. KuHeTndeckas
SHEPTHsl MEXaHMYECKOW CUCTEMBI U €€ CBSI3b C pabOTON CHII,
MIPUIIOKEHHBIX K cucTeme. KoHcepBaTHBHBIE 1 HEKOHCEPBATHBHBIE
cwibl. PaboTa HEKOHCEPBATHBHOM CUJIBI (Ha IPUMEpE CHITBI TPEHHS)
PaboTa koHCcepBaTUBHON CHJIBI (HA IPUMEpPE CHII TSHKECTH U
ynpyroctn). [lorenumanshas sneprus. CBsi3b TOTCHIUATBHON
SHEPTUY U PabOTHI KOHCEPBATUBHOM critbl. [lonmHas MexaHudeckast
SHEprus. 3aKOHBI COXPaHEHHS U TIPEBPAIeHIS MEXaHHIECKOM
SHEpPTruu. DHEPrus Kak yHUBEpCAIbHAs Mepa pa3uIHbIX (opM
IBYKCHUS U B3aUMOJICHCTBHSL.




3aKoH COXpaHEHHS UMITYJIbca: BHENIHNE W BHYTPEHHHE CHIIBI.
3akoH coxpaHeHus uMmimyiabca. Coymapenus Ten. AOGCOIIOTHO
yIpyroe u abCOMIOTHO HEYIIPYTroe COyAapeHUs..

BpamarenpHoe nBmKeHIE a0COTIOTHO TBEPAOTO Tela: JIeMEHTHI
KMHEMAaTHUKH BPAIIaTeILHOIO JBMKEHHUS a0COIFOTHO TBEPIOTO
Tena. CBsA3b IMHEWHBIX U YTIIOBBIX KUHEMATUUECKUX BEITHMYHH.
MoMeHT UHEpLUHA MaTePUAIBHON TOUKH. MOMEHT UHEPLIUU TENA
OTHOCHUTENBHO OcH BpaiueHus. Teopema lllrelinepa. MOMEHT CHUIIBL.
OCHOBHOE ypaBHEHUE IUHAMHUKHU BPaIlaTeIbHOTO IBH>KEHUS
OTHOCUTEIBHO HEMOABMKHOU OcH. MOMEHT UMITYJIbCa
MaTepUanbHON TOUKU. MOMEHT UMITyJIbCa TeNla. 3aKOH COXPaHEHUS
MOMEHTa uMIyJjibca. KnHeTnueckas 3Heprys Bpallatouierocs Tena.
PaboTa mpu BpamatensHOM IBIKCHHH.

MexaHndeckre KolieOaHus U
BOJIHBI

Mexanndeckue koieOanus: [loHsaTHe 0 KOoNebaTeNbHBIX MPOIECCaX.
I'apmonnueckue konedanus. [lapameTpsr rapMOHUYECKUX
koneOanuii. CoOOCTBEHHBIE MEXaHUUIECKHE KOJIeOaHMUs.
IIpy>xuHHBIN, MaTeMaTHIeCKui MasSTHUKHA. J(nddepernmansaoe
ypaBHEHHE COOCTBEHHBIX KOJICOAHUI U €r0 PellIcHHE.

[TomHas sHEPTHS COOCTBEHHBIX MEXaHUYECKIX KOJICOaHUN U
B3aMHOE MPEBpallleHNE KUHETUYECKON U MOTEHIIUAIbHON
SHEPTUi.

CBoOOIHBIE 3aTyXaMOIINE MEXaHUIECKUE KOJICOaHHI.
HuddepentnmanpHoe ypaBHEHHE CBOOOTHBIX 3aTYXAIONTHX
KoJIeOaHMIi Ha TIPUMEPE PYKMHHOTO MasITHUKA U €T0 PEIICHHE.

BriayxneHHbIe MeXxaHndeckue konebanus. Juddepennnansaoe
ypaBHEHHUE BRIHYXICHHBIX KoJieOaHuii. Pezonanc.

Bexropaas muarpamma. CiioskeHHE TapMOHUYECKHAX KOJIeOaHni
OJTHOTO HAIPABJICHUS H OJJMHAKOBOU 4acToThl. bruenus. Cioxenue
B3aUMHO TIEPICHIUKYISAPHBIX KOJIeOaHHA.

Mexanuudeckue BoJiHbI: BonmHoBbIe miporiecchl. [IpoonbHbIe U
MOMNECPEYHBIC BOJIHEI. BommoBere IOBEPXHOCTH. chOHT BOJIHBI.
®da30Bast CKOPOCTb, JUITMHA BOJHBL. BOTHOBOE UMCIIO (BOITHOBOM
BEKTOp). YpaBHEHUE CUHYCOUTAIBHON BOJHBI. DHEPTHs BOIHEL.

Crosurie BOJIHBL. Y CJIOBUE BOSHUKHOBEHUS CTOSUEIH BOJIHEL. Y 3JIbI U
nyuHoctd. KojeOaHust CTpyHbI.

OCHOBBI MOJIEKYJISIPHOM
¢buzuku

CTaTHCTHYECKUH B TepMOZ[I/IHaMI/I‘IGCKI/Iﬁ METOAbI UCCIICIOBAHUA
CHUCTEM MHOTHUX YaCTHII.

OCHOBBI MOJIEKYJIIPHO-KHHETHYEeCKOI Teopun: IlocTymnaTs
MOJIEKYJIIPHO-KUHETHYECKOU Teopuu. MneanbHblil ra3. OnbIT
[lITepna. Pactipenenenue MakcBemia. XapakTepucTUUECKUE
ckopoctd. CTaTUCTUICCKUH CMBICT TeMnepatypbl. OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KHHETUIECKON TEOPHH UAEATHHOTO Ta3a
JUIS aBJieHus |'a30Bble 3aKOHBI KaK CJIEACTBHE MOJIEKYJISPHO-
KHUHETUYECKOUN TEOPHUH.

OyHKkuua pacrpenenenus bonpimMana (1o MOTeHINATBHBIM
SHEPrHsM): UACATbHBIN Ta3 B M0Jie TAroTeHus. bapomerpuieckas




dhopmyna. 3akoH bonpIMana s pacpeeIeHus 9acTHI] BO
BHEIITHEM MOTEHIIHAILHOM II0JIE.

Uwcno creneneld CBOOOIBI MOJIEKYITBL. 3aKOH PABHOMEPHOTO
pacnpezeneHus] KHHETUYeCKOW YHEPTHUH TI0 CTETIEHIM CBOOO/IbI
MOJIEKYIL.

BryTpeHHss 2HEPTHA WACATHHOTO Ta3a.

OcHoBHI TepMOgHaMuKH: PaboTa raza mpu ero pacimpeHum.
KonmaecTBo TemmoTsl. TermmoeMKocTh: yienbHas U MOJISIpHASL.
IlepBoe Havano TepmoarHaMUKH. [IpuMeHeHe nepBoro Havasia
TEPMOAMHAMUKH K M30TpoIieccaM U afuabaTHOMY TPOIIECcCy.
Ypasuenus [lyaccona. 3aBUCUMOCTH TETNIOEMKOCTH HJI€ATHFHOTO
rasa oT BU/a Ipoliecca.

[Tonutponuyeckue Npouecchl. Y PaBHEHUE MOIUTPOIUIECKOTO
npouecca. ITokazarens nomurponsl. [IpuMeHeHne nepBoro Hayana
TEPMOAMHAMUKH K PA3IMYHBIM MOJIUTPOIUIECKUM MTPOLIECCAM.

OOpatumble 1 HEOOpATUMBIE TIPOIIECCHI, KPYTOBBIE U HEKPYTOBbIE
npouecchl. HeoOpaTuMOoCTh 1 HaNpaBIEHHOCTh CAMOTPOU3BOIBHBIX
IIPOLIECCOB B 3aMKHYTBIX cucTeMax. TepMoauHaMuyecKas
BEpPOATHOCTH MAaKpOCOCTOSHUS. DHTpomus. PacueT usmenenus
SHTPOINMH € TIOMOIBIO0 UHTETPaJIa MPUBEAECHHBIX TEMJIOT. BTopoe
Hay4ajio TepMOAMHAMUKU. Pa3nuunbie GOopMyITHPOBKH BTOPOTO
Havajia TePMOJUHAMHUKH.

Tennossie apurarenu. KII/ remnoseix asurareneit. Luxn Kapuo.

OcHoBBI Pu3nueckoil KHHeTUKH: CpeiHee YHCI0 CTOITKHOBEHUH.
Cpennsist umHa cBoOOHOTO Mpodera u 3)HEeKTUBHBIN JHaMeTp
MOJIEKYJI, CBSI3b MEXKIY HUMHU. Bakyym.

MornekyIapHO-KHHETHYECKAsl TCOPHS SBJICHUH ITEpeHoca.
Huddysus B razax. Ypasaenue Guka. Koadpdunment nuddysuu.

TemnonpoBoaHOCTh Ta30B. YpaBHeHue Oypre. Koaddurment
TEIIONPOBOJHOCTH.

Ilepenoc ummyiibca B razax. Y paBHEHHE EPEHOCA UMITYJIbCA.
Koaddumuenr Bsizkoctu.

PeanbHbie ra3pl: MexMONEKYISIPHBIE CHIIBI B3aUMOICHCTBUSI.
YpaBHenue Ban-nep-Baannbca.

BryTpennss sneprus peanbHoro raza. Oddexr xoynsa-Tomcona.

OneKTprU4ecTBO

DNeKTpocTaTuKa: DJISKTPUIESCKUI 3apsi U €ro CBONCTBA. 3aKOH
COXpaHEHUs JIEKTPUUYECKOro 3apsaa. 3akoH Kyiona.
DnexTpocratndeckoe noje. HanpsykeHHOCTh 3JeKTPOCTaTHYECKOTO
nofisi. [TpuHimn cynepriosuiiuu. PacueT HanpsHKeHHOCTH
JNEKTPUIECKOTO OIS 3apsHKEHHBIX KOJNbIA U 0Tpe3ka. CHIIOBbIC
JIMHUY 3JIEKTPOCTATUYECKOTO TIOJSI U MX CBOMCTBA.

Teopema ["aycca-Octporpanckoro. IIpumenenue Teopemsl ["aycca-
Octporpazackoro 1jis pacueTa Mojel OT pa3IMYHbIX HICTOUHUKOB.




ITorennmanpHas SHEPTUs B3aUMOJIEHCTBUS TOUEUHBIX 3apsJIOB.
IToTeHumanbHbINA XapakTep AEKTPOCTATUIECKOTO MO,
ITorenuuan. IlpuHMn cynepno3uuuy s notTeHunana. Pacuer
MOTEHIIMAJIA MOJIs, CO3/JaHHOrO IUIMOJIEM U 3apsKEHHBIM KOJIBLIOM.
Pabora cuit 351eKTpOCTaTHYECKOTO MOJIs. DKBUITOTCHIIUATBHBIC
TIOBEPXHOCTH.

Hupkymsius BeKTopa HanpspKeHHOCTH. CBSI3b HAMIPSKEHHOCTH
3JIEKTPOCTATUYECKOTO TOJIS M IOTEHIMAA.

OneKTpruYecKoe Mojie U MPOBOJAHUKU: DIEKTPU3aLUs IPOBOIHUKOB.
PaBHOBecue 3aps10B Ha TPOBOJHUKE. DJIEKTPUUECKOE 110JIE
3apsKEHHOTO MPOBOJHMKA. Paciipenenenne 3apsioB 1o
MTOBEPXHOCTH MTPOBOJHHKA.

3J'I€KTp0€MKOCTLI QHGKTPOCMKOCTB YECAUHCHHOTO MPOBOAHUKA.
BzanMHuas eMKoCTh ABYX IIPOBOAHUKOB. KOHI[CHC&TOpI:I. SHCPFI/I}I
3apSKCHHOI'0 YCAUHCHHOT'O IPOBOJHUKA U KOHACHCATOPA. BHepFI/IH
SJIEKTPOCTATUYCCKOI'O IMOJII KOHACHCATOpAa. OOBeMHas TIOTHOCTD
OHEPTHUHU JICKTPOCTATHUICCKOI'O I10JIA.

DJeKTpUYecKoe noje B AudaeKTpuKkax: IlofsspHble U HENOIApHBIE
JUAIIEKTPUKH. U0k B OAHOPOIHOM U HEOJHOPOIHOM
31eKTpuuecKoM moune. [loTeHanbpHas S3Heprust TUIos B
31eKTpudecKoM roune. Ilomsipuszanus ITU3IEKTPUKOB.
Husnexrpuueckas BOCIPUUMYUBOCTD cpefbl. usnexkrpruueckas
MIPOHUIIAEMOCTH cpelbl. CBA3b AUAIEKTPUIECCKOM MPOHUIIAEMOCTH
U IUBJIEKTPUYECKON BOCIIPUMMUYNBOCTH CPEJIBI.

Munyknus snekrpocratudeckoro nois. Teopema ['aycca s
UHAYKIUHW IIOJIA.

Cerneroanextpuku. [Ibe303¢ddekr.

OnexkTpudeckuii ToK: I10CTOSHHBIHN 3JIEKTPHIECKUI TOK, €T0
xapakTepucTukd. CBA3h MEXAY TNIOTHOCTBIO TOKA i CKOPOCTHIO
HaMpaBJIEHHOTO JBWKEHU HOcUTeNel Toka. 3akoH OMa 11t
OJITHOPOJIHOTO YYacTKa IeTH. Y 1eJIbHOE CONPOTHUBICHUS
MPOBOJHHKA U IPOBOIUMOCTbD.

CTopoHHHE CHIIBI B 3IEKTPHUYECKOH 11eny. VICTOUHUKH TOKa.
OnexTpoABwKyas cuiaa. HampspkeHne Ha OIHOPOIHOM y4acTKe
uenu. 3akon OMa 1711 HEOTHOPOAHOTro yyacTka enu. Pabora u
MOIIHOCTH TOKa. 3akoH Jxoynsa-Jlenna. [Ipasuna Kupxroda.

MarnautHoe 1mone

MarnutHoe noje: MarHuTHOE B3aUMO/JIEUCTBUE JBUKYIUXCS
3apsanoB (TokoB). OmbiT Dpcrena. OnsiT Ammnepa. UHIyKnus
MarHuTHOrOo moJjs. [Ipunnun cyneprnosunuu. CUIOBBIE TUHUU
MarHUTHOTO TIOJISI.

MarnuTHoe mosie anemMenTa Toka. 3akoH buo-Casapa-Jlariaca.
[Mpumenenue 3axona buo-Casapa-Jlamiaca k pacueTy MarHUTHBIX
TIOJICH.

I[Mupkynsanus BeKTOpa MHIYKIUA MarHUTHOTO 1oist. Teopema o
LAPKYJISIUY BEKTOPA UHAYKIUU MarHUTHOro noiist. [Ipumenenue
TEOPEMBI O LUPKYJIALUU K PACUETy MAarHUTHOTO I10JIs COJIEHOUIA U
TOpouzA.




Cuna Ammiepa. KoHTYp ¢ TOKOM B OTHOPOAHOM MarHUTHOM ITOJIE.
MarHuTHBIA MOMEHT KOHTYpa ¢ TOKOM. KOHTYp ¢ TokOM B
HEOJHOPOTHOM MarHuTHOM moJie. PaGoTta nepemerieHus
MIPOBOJHMKA U KOHTYpPa C TOKOM B MarHUTHOM 1ose. [lotok
BEKTOpa MHAYK MM MarHuTHoro noiusi. Teopema ["aycca miist
BEKTOPA HHAYKLIUN MarHUTHOTO TOJs. DHEPTHs KOHTYpa C TOKOM B
MarHMTHOM IIOJIE.

Cuna Jlopenua. J[BukeHne 3apsKeHHON YacTHIIBI B MATHUTHOM
nosie. D ekt Xomna.

MarnutHoe mosie B Bemiectse: ['unoresa Ammepa.
HamaranyeHHOCTbH BemecTBa. MarHuTHas BOCIIPUUMYHBOCTb.
WHaykuus MarHUTHOTO TIOJIS B BeliecTBe. HanpsnkeHHOCTD
MarHMTHOTO TOJIA. MarHUTHAs MTPOHUIIAEMOCTh cpenbl. CBs3b
MarHMTHOW MTPOHUIIAEMOCTH W MarHUTHOW BOCTIPHUMYHBOCTH
CPEIBbL.

JluaMarHeTHKH, TapaMarHeThky, peppomaraetuku. [Ipuposaa
(heppoMaraeTusMa.

9HeKTpOMaFHI/ITHBIe SIBJICHUSA

DneKTpoOMarHuTHas UHIYKIUS U CAMOMHIYKIUA: SIBIeHNE
3JEKTPOMATrHUTHOM MHIYKIUU. 3aKOH 3IEKTPOMAarHUTHOU
WHAYKIIAY ¥ €T0 BBIBOJI U3 3aKOHA coOXpaHeHus »Heprud. [IpaBuio
Jlenna. Bosnuknosenne 9JC MHIYKINUU B IPOBOJIHUKE,
JBIDKYIIIEMCS B MATHUTHOM TI0JI€; B paMKe, pABHOMEPHO
BpAIIAIOIIECICS B OTHOPOIHOM MarHUTHOM IIOJIE.

CamouHaykuus. UHAYKTUBHOCTh KOHTYPA U COJICHOMA. 3aKOH
W3MEHEHUS TOKa IIPH 3aMbIKAaHUM U Pa3MBIKaHUH JIEKTPUIECKOH
LEeIH.

DHeprus MarHUTHOTO TIOJIS MTPOBOTHUKA ¢ TOKOM. OOBeMHas
IUIOTHOCTh SHEPTHH MAarHUTHOTO TIOJISL.

OnekTpoMarHuTHoe noje: Buxpesoe anekrpuueckoe moine. Tok
cMelneHus. YpaBHeHHs MakcBesuia s 3JIEKTPOMarHUTHOTO OIS
B HHTETpasbHON (hopMe. EMMHCTBO 1 OTHOCHUTENBHOCTD
3JIEKTPUYECKOTO M MAarHUTHOTO TIOJIEH.

DIIEeKTPOMArHUTHEIE KOJICOaHUs
Y BOJIHBI. BomHOBas onTuka

OJeKTpoMarHUTHbIE KoJeOaHus: DIEKTPHUUECKUNA KoeOaTeTbHbIH
KOHTYp. CBOOOIHBIE JIEKTPOMArHUTHBIE KOJIEOaHUs B 3aKPhITOM
KoJIe0aTeIbHOM KOHTYpe 0e3 akTUBHOIO conportusienus. I[lonnas
SHEPTHs CBOOOIHBIX ANEKTPOMArHUTHBIX KOJIEOaHUH U B3aUMHOE
IIPEBPALLEHUE YHEPTUHN JIEKTPUYECKOTO ¥ MArHUTHOT'O MOJIEH.
3aryxarolie 3IeKTPOMAarHUTHBIE KOJIeOaHusl.

DIeKTpOMarHUTHEIE BOJTHEI: BOJTHOBOE ypaBHEHUE
3JIEKTPOMATrHUTHOM BOJMHBEL. OCHOBHBIE CBOWMCTBA
AJEKTPOMATHUTHBIX BOJIH. DHEPIHsI, UMITYJIHC M HHTCHCUBHOCTh
3JIEKTPOMAarHuTHLIX BOH. Bekrtop [loktunra. lkana
3JIEKTPOMArHUTHBIX BOJIH.

Bonnosas ontuka: [Ipupona ceera. CBeToBast BOJIHa.

Hutepdepentus. KorepeHTHOCTh 1 MOHOXPOMATUYHOCTH BOJIH.
IIpocTpaHcTBEHHAsl U BpEeMEHHAsl KOTEPEHTHOCTh. Y CIIOBHUSA




HHTEepGEPEHITIN CBETOBBIX BOJMH. ONTHYECKas JTMHA TTyTH U
OTTHYECKas pa3HOCTh X0/1a BOJIH. CIIocoObI IOTydYeHUS
KOT'€PCHTHBIX UCTOYHUKOB cBeTa. HTepdepeHIns B TOHKHX
ieHkax. [lonoce! paBHo# Tonuunsl. Konbiia Herotona. ITomocst
paBHOTO HakJoHA. [IpakTHYeckoe MpuMeHeHHe UHTEP(HEPECHIINY.
WuTepdepomerpsr.

Hudpaxums: [puauun [Nolirenca - @penens. 3oas1 Openens.
Hudpaxuus Openenst Ha KPyriIoM OTBEPCTUH U AWCKE. 30HHAS
acTUHKA. Judpakius B napanienbHbIX Jydyax Ha OJXHOH ILEJH.
JudpaknuonHas pemreTka. J[udpakunoHHbIE CIIEKTPHI.

Onementsl CTO

IIpuHuun oTHOCUTENBHOCTH [anuiies B KIaCCUYECKOH MEXaHUKE.
HOCTYJ'IaTLI CHGHI/IaﬂbHOﬁ TCOPHUHU OTHOCUTCIIBHOCTH U UX
JKCHepUMeHTanbHOoe obocHoBanue. [IpeobpazoBanus JlopeHua.
CrenctBus npeoOpa3zoBanuii JIopeHIa: OTHOCUTENIEHOCTD
OJTHOBPEMEHHOCTH, OTHOCUTEIBHOCTh IPOMEKYTKOB BPEMEHH,
OTHOCHUTEIBHOCTH JUIHH.

CroxeHue CKOpocTei u mpeodpa3zoBaHUe yCKOPEHUH B TEOPUHU
OTHOCHUTEIIBHOCTH.

PensruBuctckuit ummnynsc. OCHOBHOM 3aKOH PEISITUBUCTCKOM
JUHAMUKHU MaTepuanbHOU TOUKHU. CBSA3b CUIIBI U YCKOPEHUS B
TEOPUHN OTHOCUTEIFHOCTH

KuneTtuueckas s3ueprust pensiTUBUCTCKON YaCTHUIIBI. DHEPT Ul MMOKOSL.
[Tomnas sueprus yactuisl. B3anMocBs3b Macchl U dHepruu. CBs3b
MEXIy SHEepTueil 1 UMIYJIbCOM PENSTHBUCTCKON YaCTHIIBI.
IIpeobpazoBanus JlopeHtia Ayt UMITYJIbCA U YHEPTHH.

rpaHI/ILILI MMPUMCHUMOCTHU KJIaCCHYECKOM MEXaHHKH.

KopnyckynspHo-BoIHOBOM
Iy an3m

KBanroBas omrruka:

TemmoBoe u3mydeHne: JHepreTHueckas CBETAMOCTb.
CriekTpasibHas TNIOTHOCTh SHEPTETHYECKON CBETUMOCTH.
AbcomoTHO uepHoe Teno. 3akoH Kupxroda. 3akonsr Ctedana-
bonbsumana u Buna. Pacnipenenenue sHepruu B ClieKTpe U3TyUeHUs
abcomoTHO yepHoro Tena. ®opmyna Penes-/xunca,
ynpTpaduonerosas katactpoda. KBaHTtoBas rumnoresa U31ydeHHS.
®oronbl. Popmyna [Inanka. Macca 1 UMITyITEC POTOHA. 3aKOHBI
Credana-bormsiimana n Buna, kak ciencteue dhopmydas! [nanka.

Bremnnit potorddext: @oroanexrpuyeckuii 3hdext. OnbIThI
CronetoBa. DKCIEPUMEHTANIBHBIE 3aKOHBI BHEIIHETO
tdhoToardpdekra. Ypapaenne DitHinrerHa st porodddhexTa.
MuorodoTtonHsiit GoTosddhexr.

JlaBieHwne cBeTa.

D¢ ¢ext Komnrona: Paccesnue GoToHOB Ha 3NIEKTPOHAX BEIIECTBA.
Teopust 3¢ dexra Komnrona.

KopmyckynsapHo-BoTHOBasI TBOMCTBEHHOCTS (JIyallu3M) CBETa, KaK
00001IeHne ONBITHBIX (DaKTOB.




BousiHoBbIe cBoicTBa MUKpoUdacTull: KopmycKyasipHO-BOJIHOBAs
JIBOMCTBEHHOCTH YacTull. [ umote3a ae bpoiinsa. OmpiTHOE
TMOATBECPKACHUC BOJTHOBBIX CBOHCTB JaCTHuIl BEUIeCTBa (OHI)ITBI
Hesuccona u Ixxepmepa, Tomcona u Taprakosckoro). [Ipuniumn
HEOIPEAETICHHOCTH KaK MPOSIBIIEHUE BOJTHOBBIX CBOMCTB YacTHII.
CooTHoueHne HeonpeaeaeHHocTei ['eiizenobepra.

BeposiTHOCTHAs TpakTOBKa BOJH A€ bpoiins. BonHoBas ¢pyHKuus.
VYpasuenue Ulpenunrepa. CranmoHapHble COCTOSHUS. 3aiaya o
CBOOOJHOI KBaHTOBO-MEXaHUUECKON JacThle. 3aJada O KBAaHTOBO-
MEXaHMUYECKON YacTUle B 0ECKOHEYHO IITyOOKOH NPSMOYTOJIbHOM
IOTEHIUANBHOH sAMe. KBaHTOBaHNE SHEPTHN U UMITYJIbCA YaCTHILIBI,
KaK CJICICTBHE €€ BOJTHOBEIX CBOMCTB. TyHHENBHEIHN 3 deKT
(x03ddULHEHT MTPO3PAYHOCTH).
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DJIeMEeHTHI SIepHON PU3HKH

XapakTepuCTUKU aTOMHOIO s1Ipa: 3apsij, Macca, pa3Mmep,
IDIOTHOCTH. MaccoBoe U 3apsioBoe uncina Coctas sapa. HyxkiioHs!.
W3oToribl, n30TOHBI 1 N1300apHI.

Bsaumogeiicteue Hyki10HOB. CBOMCTBA U IpUpOAA AAEPHBIX CHIL.
Hedekt Maccel ¥ SHEpPrus CBsI3U A1ep.

PagnoaxkTrBHOCTE. 3aKOHOMEPHOCTH U NpUpoJIa albda, OeTa- u
raMma - U3JIy4eHHi aTOMHBIX siiep. Kunernueckuii 3akoH
panuoakTuBHOro pacnazna. IlocTosiHHas paaAno0aKTUBHOIO pacmaja.
AKTHUBHOCTH PaJHOaKTHBHOI'O BEIIECTBA.

1.3. HanpaBneHHe, BHUbI BOCITUTATEIIEHOM ACATCIIBHOCTH U UCII0JIB3YCMbBIC TEXHOJIOTHHN

Tabnuma 1.2
Hamnpasnenue Bn
p . A . Texnonorus PesvibTatsl
BOCIIUTATENBHON | BOCIMTATENBHON | pooinror oo KoMIeTe s 6)’
NEATEILHOCTHU NEATEILHOCTHU JeATeTbHOCTH O0y4CHM:A
[IpodeccuonansH | yuebHo- TexHonorus YK-1 - Ciocoben 3-10 -
0€ BOCIIUTaHUE UCCJICIOBATENILCK | (DOPMUPOBAHHUS OCYIICCTBIIATh JleMOHCTpHpPOBATH
asi, HAyIHO- YBEPCHHOCTH H MOWCK, KPUTUICCKUH | TOHMMAHHE
HUCCIIENOBATEILCK | TOTOBHOCTH K aHaJIA3 U CUHTE3 HAyYHOU, B TOM
as CaMOCTOSITEIIbHON | MH(pOpPMAIIHH, qucie PU3NIeCcKou,
YCHEITHON MPUMCHSITh KapTUHBI MUPA, C
1eJeHanpaBIcHHa . .
5 poecCHOHANIbH | CUCTEMHBIN TIOJX0 | TTO3UITHIA
s pabora ¢ N
p . OMl IeATENILHOCTH | JJIsl PEIICHHMS CHUCTEMHOTO
uHpopmanuei
MMOCTaBJIEHHBIX Moaxoaa K
181
A 3a7a4, B TOM 4HCJI€ B | IO3HAHUIO
HCIIOJIB30BAaHUS B N .
ndpoBoii cpene BaYKHEHIITNX
MPAKTHYECKHUX
MIPUHITUATIOB U
LEAX
OOIIMX 3aKOHOB,
JIEXKAIIUX B OCHOBE
OKPY’KaroIlIEero
MUpa




I1-8 - ImeTh OmBIT
IIOMCKA U
00001IeHHs
Hay4YHOTI'O
Marepuaia,
onupasch Ha
CHCTEMHBLIN aHaJIN3
MIPOLIECCOB U
SIBJICHUI TPUPOIbI
U OKPY’KaIoIleH
cpenbl, s
peLeHus
IIOCTaBIICHHBIX
3a1a4

-7 - IIposABiATH
aHAJTUTUYECKHUE
yYMEHHUs

1.4. TIporpaMma TUCHIMILIMHBI peaiu3yeTcs Ha TocyapcTBEHHOM si3bike Poccuiickoit deneparum .
2. YYUEBHO-METOAUYECKOE U UYH®OPMALINMOHHOE OBECIIEYHEHUE JUCHUIIJIMHbI
dusuka

DJIEKTPOHHBIE pecypchl (M31aHNs)

1. Cageinbes, . B; Kypc oOmei busnkw; Hayxka, Mockaa; 1970;
https://biblioclub.ru/index.php?page=book&id=477374 (DnekTpoOHHOE H3TaHHE)

2. CasemseB, W. B., Enxosckumii, JI. JI; Kypc oOmeii ¢usuku; Hayka, Mocksa; 1970;
https://biblioclub.ru/index.php?page=book&id=483316 (DnekTpoHHOE M3AaAHUE)

3. CaBernbes, . B, Kypc obmeit busuky; Hayxka, Mockaa; 1970;
https://biblioclub.ru/index.php?page=book&i1d=494689 (DnexkTpoHHOE M3AaHUE)

ITeyaTHbIe H3TaHUSA

1. Banmumes, M. T'., IloB3uep, A. A.; Kypc obmeili ¢usuku : yded. mocoOue sl CTYJIEHTOB BY30B,
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Kpacnonap; 2009 (1440 5xk3.)

2. Caenbes, U. B.; Kypc obmieit ¢pusuku : yued. mocobue aiis BTy30B : B 3 T. T. 1. Mexanuka. MosexynspHas
¢usuka; Hayka, Mocksa; 1987 (27 ak3.)

3. CasenneB, CaBenbes, 1. B.; Kypc o0mielt ¢pusuku : Yued. mocobue st BTy30B: B 3 1. T. 2. DnexTpuuecTBo
u marHeTusM. Bonuel. Ontuka; Hayka, Mocksa; 1988 (31 3k3.)

4. Casenbes, U. B.; Kypc obmieii ¢usuku : Yueb. mocodbue mis BTy3oB: B 3 1. T. 3. KBanroBas onruka.
Artomuas pusuka. dusnka TBeporo Tena. Gu3nuKa aTOMHOTO sJIpa U dJIeMEHTapHbIX YacTull; Hayka, MockBa;
1987 (23 3k3.)

5. Ueptos, A. I'., BopoOneB, A. A.; 3agauauk 1o ¢pusuke : yued. mocodue ajig BTy30B.; Pusmariut, Mocksa;
2003 (440 k3.)

6. lletnad, A. A., Asopckuit, b. M.; Kypc ¢usuku : Yueb. mocoOue ajis CTyI€HTOB BTY30B.; AKajemus,



Mockasa; 2003 (71 23x3.)

7. Mansimes, JI. I'.; I30panHbie T71aBbl Kypca (GU3UKH: SJIEKTPOMArHeTH3M : Y4eOHOe TTOCOOuE JIJIsl CTYIEHTOB,
oOyuaromuxcs no aucuuiuinae "®dusnka".; M3natensctBo Ypanbckoro yHuBepcurera, EkarepunOypr; 2014
(25 7K3.)

8. Maupies, JI. I'., Menkux, A. B.; I30pannbie r11aBbl Kypca pu3uku. MexaHuka u TeOpUsi OTHOCUTEITLHOCTH
: yueGHOe mocoOue JUisl CTYyIEHTOB BY30B, OOY4YaIOIIMXCS MO0 TEXHUYECKHM HAIPaBJICHUAM IOATOTOBKHU U
crienuanbHOCTIM.; M3marenbeTBo Y pabckoro yHuBepcuteTa, EkatepunOypr; 2015 (25 2k3.)

9. Mamnsies, JI. I'., Menkux, A. B.; I30paunsble riasel kKypcea ¢pusukn. KoneOanus v BoHEI : yyeOHOe mocodue
2 b 2 b

JUISL CTYJCHTOB WMH)KEHEPHO-TEXHUYECKHX CIIeUANTbHOCTEH W HampaBieHuil.; M3matenbcTtBo Ypambckoro

yHuBepcureta, ExatepunOypr; 2017 (11 3k3.)

10. Manpmues, JI. I'., Menkux, A. B.; M30pansbie rnaBel Kypca ¢(usuku. MonekynspHas ¢(uzuka u
TEpMOJMHAMMKa : Yy4yeOHoe mocoOue Ui CTYACHTOB HWH)KEHEPHO-TEXHHYECKUX CIEIHAIbHOCTEH.;
N3znarensctBo Ypansckoro yausepcurera, ExatepunOypr; 2020 (11 5k3.)

11. Bonbkenureitn, B. C.; CoopHuK 3a1a4 110 00111eMy Kypcy (PHU3HUKH : U1 CTYJCHTOB TEXH. By30B.; KHIKHBII
mup : [Ipodeccus : Jlanb, Cankr-IlerepOypr ; Mocksa ; Kpacnomap; 2010 (1467 3k3.)

IIpodeccnonanbubie 6a3b1 JAHHBIX, MHGPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

1. Banmumes M.I'. Koncnekr nekmuit mo ¢usuke : ydeOHoe mocoome / M.I'. Banumes, A.A. TloB3uep. — -
ExarepunOypr: OV BIIO YI'TY-VIIU, 2009. - Pexxum noctyna: http://study.urfu.ru/Aid/ViewMeta/8872

2. Iloe3uep A.A. BupryanbHblil 1abopaTopHblil npakTukyM o ¢usuke. Yacts I: 0P Yp®V, tun: YMK /
A.ATloB3uep, A.H. @unanoBuu. — ExarepunOypr: VYpdVY, 2016. - Pexum pocrymna:
http://study.urfu.ru/Aid/ViewMeta/13446

3. Crenanenko A.B. Mexanuka u MonekyisipHas ¢usznka. Marepuaisl AJs OATOTOBKH K J1a0OpaTopHOMY
npaktukymy: 0P Yp®V. Tun: OU. / Crenanenko A.B., ®unanosuu A.H. — Ekarepunoypr: Yp®V, 2018. -
Pexxum moctyma: http://study.urfu.ru/Aid/ViewMeta/13756

4. T'yk B.I'. Meroiuka NOAroTOBKU CTY/A€HTOB K J1a00paTOPHOMY MPaKTUKyMy 1o onTHke. udpakius csera:
O0P Vp®V. Tun: OU. / I'yk B.I'., Ilanymuna T.W. — ExarepunOypr: Yp®V, 2019. - Pexum gocryma:
http://study.urfu.ru/Aid/ViewMeta/13780

5. Byakun A.lIO. I'paduueckue MeToasl OOpaOOTKM pe3yNbTAaTOB HM3MEpEHH B y4eOHOW (U3NIeCKOi
nabopatopun: 0P Yp®V. Tum: OU. / bynkun A.lO., Batonuna H.Jl., Muxanesa O.B. — ExatepunOypr:
YpdV, 2019. - Pexxum noctyna: http://study.urfu.ru/Aid/ViewMeta/13937

6. bynkun A.}O. JlaGopaTopHbIil MpakTHUKYM MO 3JIEKTpOMarHeTusMy. Marepuanbl sl caMOCTOSITEIbHOMN
noarotoBku : S0P Yp®V. Tum: OU. / bynkun A.}O., Batonmuna H. ., I'ymun B.C., Muxanesa O.B. —
ExatepunOypr: Yp®V, 2019. - Pexxum nocryna: https:/study.urfu.ru/Aid/ViewMeta/13936

7. I'yk B.I'. Uarepdepennus ceera: JOP Yp®VY. Tun: OU. / T'yk B.I',, [lanymmna T.W. — ExatepunOypr:
Yp®V, 2018. - Pexxum noctyna https://study.urfu.ru/Aid/ViewMeta/13747

8. I'yk B.I'. Tectsl mo pu3uke 1151 KOHTPOJIS IOATOTOBKH CTYIEHTOB K 3aHATHsAM: DOP Yp®VY, Tun: DU / 'yk
B.I'., JleBueHko B.IL — ExarepunOypr: YpdV, 2018. - Pexum JIOCTyTa:
https://study.urfu.ru/Aid/ViewMeta/13719

9. T'yk B.I'. TecTsl 0 u3uKe 17151 KOHTPOJIS IOATOTOBKHU CTYNEeHTOB K 3aHsATHAM: JOP Yp®Y, Tun: DU / I'ykx
B.I', JleBueHko B.IL — ExatepunOypr: YpdV, 2019. - Pexxum JOCTyIIa:
https://study.urfu.ru/Aid/ViewMeta/13873

10. Jleuenko B.I1. OmpeneneHue MIOTHOCTH TeN MPABWIBHOW T'€OMETPUYECKON (OPMBI: METOAMYECKHUE
yKazaHus K 1abopaTopHoit padote Ne 1 mo ¢usuke 411 Bcex HapaBJICHUH MOATOTOBKH, BcexX GopM oOydeHus/



B.I1. JleBuenko, B.C. Yepnses, E.Jl. [InerneBa, A.I'. Bonkos— ExatepunOypr: Yp®V, 2017. 17 c. Pexum
noctyna: https://kf-info.urfu.ru/fileadmin/user upload/site 62 6389/pdf/new/1.pdf

11. T'pumenko C.B. HccrnenoBanue TeruionpoBogHOCTH ra3oB. Omnpenenenue 3PQPEKTHBHOTO aAUaMeTpa U
JUTMHBI CBOOOTHOTO Mpo0era MoJIeKysl: MeTOAUYECKUe yKa3aHus K maboparopHoit padore Ne 3 mo dusuke /
C.B. T'pumenko, A.A. IloB3uep. — ExarepunOypr : Yp®V, 2016.-16c. Pexum nocryma: https://kf-
info.urfu.ru/fileadmin/user_upload/site 62 6389/pdf/new/3.pdf

12. JleBuenko B.II. HM3mepenue koddduimeHTa BA3KOCTH >KUIKOCTU: METOAMYECKHE YKa3aHHUSI K
nabopatopuoit padote Ne 4 o ¢usuke / B.I1. Jleuenko, B.b. Jlemun. - ExarepunOypr : Yp®VY, 2017. -20c.
Pexxum noctyma: https://kf-info.urfu.ru/fileadmin/user upload/site 62 6389/pdf/new/4.pdf

13. Jleuenko B.II. Onpenenenne yckopeHHss CBOOOJHOTO MAJCHUS C TMOMOIIBIO OOOPOTHOTO MasiTHUKA :
METOAMYECKUE YKa3aHHUs K J1abopaTtopHoii padote Ne 5 no ¢usuke / coct. B. I1. JleBuenko, B. b. Jlemun, 1O.
H. T'yk u gp. - ExarepunOypr : VYp®VY, 2012. — 15 c. Pexum pocryma: https:/kf-
info.urfu.ru/fileadmin/user_upload/site 62 6389/pdf/new/5.pdf

14. TloB3uep A.A. OmnpeneneHue TEMIOEMKOCTH Ta3a IMPH MOCTOSHHOM JIAaBJICHUM K TEIUIOEMKOCTH IPH
MOCTOSTHHOM 00bEeMe: METOMYECKUE YKa3aHus K JlabopatopHoit padore Ne 7 mo ¢pusuke /A.A. IloB3uep, A.H.
Ounanosud, A.A. CabupssHoB. - ExarepunOypr. : Yp®V, 2021. -19c. Pexum nocryma: https:/kf-
info.urfu.ru/fileadmin/user_upload/site 62 6389/pdf/new/7.pdf

15. bamkaros A.H. Onpeznenenne MOJIIpHON Macchl BO3JyXa: METOAMYECKHE yKazaHUS K JabOpaTOpHOM
pabote Ne 8 o ¢uzuke / A.H. bamkaros, B.II. Jlesuenko, H.b. Ilymkapesa - ExatepunOypr. : Yp®V, 2015.
— 12 c. Pexxum poctyna: http://kf.info.urfu.ru/fileadmin/user upload/site_ 62 6389/pdf/8.pdf

16. 3aiineBa H.A. V3yueHne 3akOHOB BpaImaTeIbHOTO JBIKEHHS Ha MasTHHKe OOepOexa: MeToIudecKue
yKa3zaHus K jabopatopHoit padore Ne 9 o ¢uzuke : 0P Yp®VY, Tun: DU / 3aiiueBa H.A., Ilo3uep A.A.,
[[Imakoa K.}O., Iymuxmna K.A. — ExarepunOypr: VYpdVY, 2019. - Pexum pocryna:
https://study.urfu.ru/Aid/ViewMeta/13945

17. Kapnos 1O.I'. OnbiTHast mpoBepka pacnpezaencHus MakcBeiia: MeTOIMYeCKUAe YKa3aHus K J1a00paTOpHOI
pabote Ne 10 o ¢uszuke / FO.I'. Kapnos, A.H. ®unanosuy, B.I1. Jleuenko, A.A. - Ekarepunoypr. : YpdV,
2015. — 19 c. Pexxum gocryma: http://kf.info.urfu.ru/fileadmin/user upload/site 62 6389/pdf/10.pdf

18. Kapnos 1O.I'. M3amMepenue CONPOTHBICHUS METAITMYECKOTO MPOBOJAHHMKA: METOJMYECKHE yKa3aHUs K
nabopatopHoit padote Nel2 mo ¢usuke / KO.I'. Kapnos. - ExarepunOypr : Yp®VY, 2018.- 18c . Pexum
noctyma: https://kf-info.urfu.ru/fileadmin/user_upload/site 62 6389/pdf/new/12.pdf

19. Kapnos [0.I'. Onpenenenue 31eKTpOABIKYILEH CUIIbl U BHYTPEHHEI0 CONPOTHUBIEHHSI UCTOYHHMKA TOKA
KOMIIEHCAI[MOHHBIM METOJIOM: METOIMYECKHEe YKa3aHus K jabopaTtopHoil pabore Ne 13 mo ¢usuke / FO.I.
Kapnos - ExatepunOypr: YpdYV, 2010. - 12 c. Pexum JOCTyIIa:
http://kf.info.urfu.ru/fileadmin/user upload/site_ 62 6389/pdf/13.pdf

20. KapmoB F0.I'. CrnoxeHne 3JIeKTpUIECKUX KOJICOaHMI: METOIUICCKUE YKa3aHUs K JJAOOpaToOpHOH padboTe
Ne 15 o ¢usuxe / FO.I'. Kapnos, A.H. ®unanosuy, B.C. Yepnses, H./l. Baronuna - ExkarepunOypr. : Yp®V,
2012. — 21 c. Pexxum pocrymna: http://kf.info.urfu.ru/fileadmin/user upload/site 62 6389/pdf/15.pdf

21. Kapmos 0.I". U3yueHre MarHuTHOTO 110J1 3eMJTU: METOAMYECKUE YKa3aHus K 1abopaTopHoii padote Ne 16
no ¢usuke / FO.I'. Kapnos, B.C. I'ymun, A.YO. bynkus. - ExarepunOypr: YI'TY-VIIN, 2012.— 18c. Pexum
nocryna: http:/kf.info.urfu.ru/fileadmin/user_upload/site 62 6389/pdf/16.pdf

22. KaprnoB FO.I'. M3ydeHue 3aTyxaromux 53JEKTPOMArHUTHBIX KOJIEOAHMM: METOJUYECKHE YKa3aHHUS K
naboparoproit padote Ne 17 mo dpusuke / FO.I'. Kaprios, B.C. Uepnses, H.JI. Batonuna, C.M. [ToaropHsix -
ExarepunOypr: YpdV, 2012. — 23 C. Pexum JocTymna:
http://kf.info.urfu.ru/fileadmin/user upload/site 62 6389/pdf/17.pdf



23. KapnoB lO.I'. M3yueHne MarHUTHBIX HOJEH U CBOICTB (peppoMarHeTvka : METOJIMYECKUE YKa3aHHs K
nabopatopnoit pabore Ne 18 mo ¢pusuke / FO.I'. Kapnos, A.H. ®unanosuu, C.M. [Toaropusix, A.1O. bynkun
- ExarepunOypr : YpdV, 2012. 20 C. Pexum JOCTyIIa:
http://kf.info.urfu.ru/fileadmin/user upload/site 62 6389/pdf/18.pdf

24. Uctomuna 3.A. N3yuenue audpakiuy U MOISpU3ALIH JTa3epHOTO U3ITYUYEHUS | METOJMUECKUE YKa3aHUs K
nabopatopHoii padote Ne 23 / coct. 3. A. Ucromuna, T. U. [Tanymmna, A.B. Muxenscon. — EkatepunOypr :
YpdYV, 2015. — 22 c. Pexum J0CTyTa: https://kf-
info.urfu.ru/fileadmin/user _upload/site 62 6389/pdf/new/23.pdf

25. TloB3uep A.A. Ompenenenue mnocTossHHON I[lnaHKa CHEKTPOCKONMUYECKHMM METOJIOM: METOJAMYECKUE
yKazaHus Kk JjabopatopHoil pabore Ne 24 / Iloe3uep A.A., I'yk B.I'., Xomak E.A., Mockosckux O.IL
ExarepunOypr: YpdV, 2017. 17c. Pexum JOCTYTIA: https://kf-
info.urfu.ru/fileadmin/user upload/site 62 6389/pdf/new/24.pdf

26. IManymmuaa T.M. Omnpenenenue UIMHBI BOJIHBI CBETa NMpPU MOMOINM Kousiell HploTOHa: Meromuueckue
yKazaHus K jadoparopHoi pabote Ne 26 o ¢usuke / T.W. [lanymmna, A.B. Muxenbcon, - ExatepunOypr :
Yp®V, 2010. — 20 c. Pexxum gocryma: http://kf.info.urfu.ru/fileadmin/user upload/site 62 6389/pdf/26.pdf

27. Ilanymuna T.M. TlonydeHne m mccneqoBaHUE NOJSPU30BAHHOTO cBeTa: MeTonMUYecKHe yKa3aHHs K
nabopatopHoit padote 27 no ¢uszuke / coct. [lamymuna T.1, ®unanosuy A.H., I'yk B.I'. — ExatepunOypr:
Yp®V, 2017, 21 c. Pexxum nocryna: https://kf-info.urfu.ru/fileadmin/user upload/site 62 6389/pdf/27.pdf

28. EpmakoB A.®. M3mepeHue yaeabHOro 3apsiia 3JIeKTpoHa METOJJOM MarHeTpOHa: METOJMUECKUE YKa3aHUs
K abopaTtopHoit pabote Ne 28 o ¢uszuke / A.®. Epmakos, FO.I'. Kapros, B.C. Uepnsie,A.H. ®unanosuy, -
ExatepunOypr : YpdV, 2015. — 13 c. Pexum J0CTyMa: http://kf-
info.urfu.ru/fileadmin/user_upload/site 62 6389/pdf/28.pdf

29. [Nanymmna T.U. U3yuyenue nudpakunoHHbIX pemeTok. Onpeenenne JIMHbI CBETOBOM BOJIHBI C TOMOIIIbIO
TuGpaKIMOHHOMN pelIeTKH | METOANYECKHEe yKa3aHus K jadopatopHoit padore Ne 29 / coct. T. . Ilanymuna,
3. A. Ucromuna, A.B. Muxenscon. — ExatepunOypr : Yp®V, 2016. — 20 c. Pexxum nmoctyma: https://kf-
info.urfu.ru/fileadmin/user upload/site 62 6389/pdf/new/29.pdf

30. Baronuna H.JI. JlononautensHbie riaaBel Gusuku (s crygeHtoB XTHU): D0P Yp®VY. Tum: DYMK. /
Baronmuna H.J., 3aiineBa H.A., 3Besgmna H.A. — ExarepunOypr: Yp®VY, 2016. - Pexum nocryna:
https://study.urfu.ru/Aid/ViewMeta/13456

Matrepuansi aas jauy ¢ OB3

Bece kontent OBC mpencraBieH B Buiae (ailioB crenuanbHOro (opmara Il BOCHPOM3BEIEHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BUJIE, IPUTOTHOM JUIS IPOYTEHUS C UCIIOJIb30BAHUEM SKPAHHOM Ty TIbI
Y HACTPOUKOM KOHTPACTHOCTHU.

Ba3bl 1aHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE U MONCKOBBIE CHCTEMBbI

1. ObC "Jlans" UznatenscTBo "Jlans" http://e.lanbook.com/

2. http://lib.urfu.ru/ — 30HanbHas HayyHas OubHoTeKa YpdDY

3. https://openedu.urfu.ru/minors/ — o6pazoBarenbubiii moptan YpdY.

4. http://www.intuit.ru/ — HartmonansHelif OTKpbITBIN yHUBEpcUTET «THTYHTY.

5. https://www.coursera.org/ — MaccoBble OTKpPBITbIE OHJIAHH-KYPCHI,



6. https://www.edx.org/ — MaccoBble OTKPBITbIE OHJIAH-KYPCBI;

7. https://openedu.ru/ — HarmoHaNbHAs MIAT(GOpPMa OTKPHITOTO 00pa30BaAHMS;

8. http://www.yandex.ru — nmouckoBas cucrema SHaeKc

9. http://www.google.com — mouckoBas cucrema Google

3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI

duzuka

Caenennst 00 OCHAIICHHOCTH JUCHHUILUINHBI CIEUATH3NPOBAHHBIM H J1a00pPaTOPHBIM
o0opyroBaHNeM H IPOrPaMMHBIM o0ecre4YeHneM

Ta0mnuma 3.1

Ne
n/n

Buabl 3ansaTnii

OcCHAIIEHHOCTH CHNENHATbHBIX
NOMeleHUH U MOMelleHui JJIs
CAMOCTOATEIbHOI padoThI

Ilepeyensb JIMLEH3HOHHOTO
NPOrpaMMHOro obecnedeHust

Jlexmum

Mebens ayauTopHast ¢
KOJIMYECTBOM pabovHX MECT B
COOTBETCTBHUH C KOJIHMUECTBOM
CTYZCHTOB

Pabouee mecto npemnonaBarens
Jocka aynuropHas
[Tepudepuiinoe ycTpoicTBO

Ob6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3aIy yueOHOTO
npoliecca B COOTBETCTBHHU C
CaHUTAPHBIMHU TPaBHJIAMHU
HOpMaMH

[Tonkntouenue k cetu MaTEpHET

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

National Instruments LabVIEW (Lab
VIEW Academic Standart Suite)

[IpakTrueckue 3aHATHS

MeGenb ayTuTOpHAas C
KOJINYECTBOM pabOumX MECT B
COOTBETCTBHUH C KOJTUIECTBOM
CTYZICHTOB

Pabouee mecto mpenoaBarens
Jlocka aynuropHas
[Tepudepuiinoe ycTpoiicTBO

Ob6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHH3aIH y4eOHOTO
mpolecca B COOTBETCTBHH C

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

National Instruments LabVIEW (Lab
VIEW Academic Standart Suite)




CaHWUTAPHBIMH MPABUIIAMH U
HOpMaMu

[Tonkmrouenue k cetu MHTEpHET

Jlaboparopubie
3aHATUA

Mebenb ayauTopHasi ¢
KOJIMYECTBOM pabo4MX MECT B
COOTBETCTBUH C KOJIHMUECTBOM
CTYACHTOB

Pabouee mecto npenoaasarens
[Tepudepuiinoe ycTpoicTBO

HCpCOHaHBHBIe KOMIIBXOTCPHI I10
KOJIMYCCTBY 06yqa}omnxc;1

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3aIy yueOHOTO
nporiecca B COOTBETCTBHHU C
CaHUTAPHBIMHU TPaBUJIAMHU
HOpMaMH

[Tonkntouenue k cetu UHTEpHET

Crnenuanu3upoBaHHOE Y4eOHO-
nabopaTtopHoe 000pyIOBaHUE
JUTS BBITIOJIHEHUS! Ta00paTOPHBIX
paboT B COOTBETCTBUU C paboyeit
MPOrPaMMON AUCUUIUIAHBI.

Bupryansabie naboparopun,
BhITTOJIHsIeMbIe Ha T1K,
aHAJIOTUYHBIC JTAOOPATOPHBIM
paboTaM IMOJTHOTO MUK
(bu3MYECKOTO MPAKTUKYMA.

National Instruments LabVIEW (Lab
VIEW Academic Standart Suite)

Koncynbranum

Mebenb aymuTopHas ¢
KOJIMYECTBOM pabovHX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJCHTOB

Pabouee mecTo npenogaBarens
Jocka aynutopHas
[Tepugepuiinoe ycTpoicTBO

[Toagxmrouenue x cern IHTEpHET

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Texymuii KOHTPOJIb U
MIPOMEXKYTOYHAS
arTecTanus

Mebens aymuTopHasi ¢
KOJIMYECTBOM pabovmX MECT B
COOTBETCTBHUHU C KOJINYCCTBOM
CTYJICHTOB

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES




Pabouee mecto npenoaasarens
[Tepucgepuiinoe ycTpoicTBO

IlepcoHanbHbIE KOMIBIOTEPHI 110
KOJIMYECTBY 00yYaromuxcs

[Tonkmtouenue k cetu UHTEpHET

CamocrosTenbHas
paboTa CTyIeHTOB

[Toaxnrouenue x ceru MHTEpHET

Pabouee mecTo cTyaeHTa

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES




PABOYAS NTIPOI'PAMMA JJUCHUITJIMHBI
MaremaTuka

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Ne ni/m | ®amuausa Umsa OTyecTBO YHeHas cTenens, HoyxHOCTH Honpasnenerie
Y4YeHoe 3BaHHue
1 benoycosa Beponuka K.(.-M.H. JTOTICHT JAUT u A
Hropesna

2 I'penacoBa Hanexma K.(.-M.H. JTOTICHT MIPUKJIIATHOMN
BukroposHa MAaTeMaTUKU

3 Mapsun Cepreit K.(}.-M.H. JTOTICHT JAUT u A

Brnagumuposuu

4 Prei0oanko Haranes K.Q.-M.H , IOIIEHT IOLIEHT BBICIIIEN

MuxaiinoBHa MaTEeMaTHKU

PexoMeHI0BaHO y'lCﬁHO-MeTOI[I/I‘-IeCKI/IM COBE€TOM MHCTUTYTaA (I)YH,Z[aMCHTaHLHOFO 06pa3OBaHI/I$I

[Iporokon Ne 5 ot 31.05.2021 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

BbenoycoBa Bepouuka Uropesna, nouent, IUT u A

I'penacoBa Hanexna BUKTOpPOBHA, 10LEHT, NPUKJIAJTHOH MATEeMATHKHU
Mapsun Cepreii Bnagumuposu4, nouent, IUT u A

Poioanxo Haraaps MuxaiijioBHA, JOIIEHT, BhICIIEH MaTeMaTHKH

1.1. Texnojaorumn peaaun3anvm, MCIoJb3yeMbli€ NP U3YUYCHHUH TUCHUIIJIUMHBI MOAYJISA

- Tpaaumnuonnas (penpoyKTUBHAs ) TEXHOJIOTUS
— Cwmenra"Has MoJiesib 00yYEHUS C UCIIOJIb30BaHUEM OHJIAH-Kypca YpDV;
— Pa3noypoBueBoe (quddepeHnrpoBaHHoe) o0yueHue

o ba3oBslil ypoBEeHB

*Bazoewiti [ yposenb — coxpamnsiem JIO2UKY CAMOU HAYKU U NO360J5em NOLYHUMb YAPOUWEHHOe, HO 6epHOe U NOIHOe

npedcmasienue o0 npeomenie OUCYURIUHbL, mpebyem 3HaHue CUCIeMbl ROHSMUL, YyMeHue peuams npoonemusie cumyayuu. OceoeHue
OaHHO20 YPOBHS pe3yibmamos 00yueHusr O0JHCHO o0becneyums GopMuposanue 3anianupOBAHHbIX KOMNEMEHYU U NO3601UM
06yuarOwemycs Ha MUHUMATLHOM YPOBHE CAMOCMOSIMENbHOCHU U OMBEMCMEEHHOCMU GbINOIHSMb 3A0AHUSL,
Ipoosunymeuiii I yposenv — yenyonsem u obozawaem 6a308bili ypo8eHb KAK NO COOEPHCAHUIO, MAK U NO 21yOuHe npopabomku
Mamepuana OUCYUNIUHbl. IMo nPOUCX00Um 3a cYem 6KI0UeHUst OONOIHUMENbHOU unpopmayuu. JJannblil ypogeHs mpebyem yMeHus.
pewams npodemMbl 8 PAMKAX KYPCA U CMEICHBIX KYPCO8 ROCPEOCBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 6b160pa NPocpammbl
Oeticmeuil. Ocgoenue 0aHHO20 YPOBHS Pe3VIbmanos 00YUeHUs NO360IUM 0OYUAIOWEMYCS HOBLICUMD YPOBEHb CAMOCHONMENTbHOCU
U OMBEMCMEEHHOCIU 00 MBOPUECKO20 NPUMEHEHUSL 3HAHUT U YMEHU.

1.2. Conep:xkanue JUCHUNIMHBI

Tabnuma 1.1
Kon
Pasnen, Tema
pasaeia, MHCHHILIHHBI Coaepxanue
TeMBbI
Marpursr. Onpenenurenn. O0patHas Matpuria. Panr. Matpudnsie
ypaBHeHUs1. CHCTEMBI TMHEHHBIX aJITeOpandecKuX YpaBHEHHIH.
N Meroa matpuunoro ucuucienus. @opmynsl Kpamepa. Meton
Jluneitnas anrebpa u
P1 l"aycca. CkanspHoe, BEKTOPHOE, CMEIIAaHHOE NTPOU3BEIEHUS
aHAIINTHYECKas TEOMETPHUS
BekTOpoB. [Ipsmast Ha mockocTH. [IpsiMast 1 TIIOCKOCTD B
npoctpancTBe. KpuBbie BToporo nopsinka. [loBepxHOCTH BTOPOTO
TTOpsIKA.
[Monstue ¢pynkuu. OcHOBHEIE cBolicTBa pyHkumid. [Ipenen
nocienosatensHocTH. [penen ¢pynkunu. HenmpepriBHOCT
Huddepenunanpaoe ¢dbynaxmun. [TponszBoanas dynkmuu. [Ipasuna nuddepernupoBanus.
P2 ncuncnenne GyHkuil ogaoit | Juddepenunan pynkmun. [Ipon3BogHbIe BRICIINX MOPSIKOB.
epeMeHHOMN IIpaBumo Jlommurans. OkcTpeMyM GYHKITAN. BBITYKIOCTS,
BOTHYTOCTb. ACHUMIITOTHIL. [IpriMeHeHne TPON3BOIHON JIIIst
uccienoBanus ¢pyukimii. ®opmyna Teitnopa.
JlndbepenmmansHoe Yactasle mponsBoanbie. Jnddepennupopanme GyHKImit
p HECKOJIbKHIX TIEpEMEHHBIX. DKCTPEMYM: JIOKAJIbHBIH, TT00aTbHBIH,
P3 ucuucieHne QyHKIUU N
ycnoBHBIN. KacarenbHas mIocKocTh 1 HOpMalb K TIOBEPXHOCTH.
HECKOJIBKHX TIEPEMEHHBIX
[IponsBoaHas 1o HampasieHuto. ['paguent.




P4

WHTerpansHoe HCUNCICHUE
GyHKIUI oHOW TIepeMeHHON

Heonpenenenupiit nHTETpai, ero cBOMcTBa. MeTo bl
nHTerpupoBanus. OnpeneneHHsid nHTErpai. CBoHCTBa
onpenenennoro narerpana. ®opmyna Herorona-Jleitoauna.
[punoxenus onpenenéHHbIx HHTErpaoB.HecobcTBeHHBIE
uHTerpansl. HTErpans ¢ 6eCKOHEUHBIMU MpeaeiaMH, UX
cBolicTBa. IHTErpansl OT HeOrpaHUUEHHBIX (YHKLUH, UX CBOHCTBA.

PS5

Huddepennmanpabie
ypaBHEHHS

Huddepennmansusie ypasaenus (1Y) 1-ro nopsiaka: ¢
Ppa3aeNAIoNIUMICS TIEPEMEHHBIMU; OTHOPOIHBIC; B TOTHBIX
muddepennunanax; nuHeiinsie; bepuymmm. Auddepenumansaeie
YpaBHEHUS BBICHIMX MOPSAKOB: JOITyCKAIOIINE TOHNKEHNE
MOPsIAKA; IMHEWHBIC OTHOPOAHBIC U HeoqHOpoAHbIe Y.

P6

Cucrtemsl auddepeHnranbHbIX
ypaBHEHUI

OcHoBHas Tepmunojiorus. C/1Y B HopMmanbHOU dopme, ee
MHTepIpeTanus; 3aaada Koy, moHstue o0IIero u 4acTHOro
pemenuit CIIY, HeEKoTOpbIe TpUeMbl perieHus HenuHeHbx C/Y;
Teopus cucteM JmHelHbIX [V, dyHnaMeHTanbHas MaTpuia
CUCTEMBbI OJHOPOIHBIX TUHEHHBIX Y, ee CBOiiCTBa; TeopeMa o
CTPYKType OOIIEero penieHns CUCTEMbl HEOTHOPOIHBIX JIMHEHHBIX
Y, MeTon Bapuaiiizl BEKTOpa MPOU3BOIBHBIX TOCTOSTHHBIX,
dhopmyna Koru.

P7

YucioBbie PAABI

OnpeneneHne YHUCJIOBOI'O psAda, NOHATUE CXOAMMOCTHU U CYMMBI

pdaa. OcHOBHbBIC IMPU3HAKU CXOOUMOCTHU.

P8

Ciryqaifapie COOBITHS

Ompenenenne CUTMa-anreOpsl U €€ CBOMCTBA. AKCHOMATHIECKOE
OMPEICTICHUE BEPOSATHOCTH M CBONCTBA, HEMIOCPEICTBEHHO
creayomue u3 onpeneneHus. Cxema ypH U KJIacCHYecKoe
OTIPE/ICTICHHE BEPOSTHOCTH; KOMOWHATOPHBIN METOJ B TCOPHH
BEPOATHOCTHU. Y CIIOBHAsI BEPOSTHOCTh; 3aBUCUMOCTh U
HE3aBHCHUMOCTb COOBITHH. [I0BTOpHBIE HE3aBUCHMBIE HCITBITAHUS;
thopmyna beprymnu. @opmyna MOTHON BEPOSITHOCTH U popMyTia
Baiieca.

P9

OmgHOMEpHEIE CITyJaiiHbIe
BEJIMYUHBI

Bopenesckas curma-anreOpa Ha IpsSMO Kak anredpa COOBITHI;
noHsiTHe ciydaiiHoi BennauHel (CB). OyHKIMs pacnpeneneHus
CB: obmue Teopemsl. JIucKkpeTHBIC U HenpephiBHBIE CB:
onpejaenacHue; BUI QyHKIUU pacnpeaeneus. Yuciopbie
XapaKTepUCTUKU AUCKPETHBIX U HenpepbIBHBIX CB:
MaTeMaTUYECKOE OKUIaHUE, TUCTICPCHS], CPEIHEKBAIPATHUHOE
OTKJIOHEHUE; YCIOBUS CXOJIUMOCTH COOTBETCTBYIOIINX CYyMM U
uHTerpanoB. Bunel HenpepsiBHBIX CB, Hanboee BaxkHbIE IS
MIPUIIOKEHUI: paBHOMEPHOE, MOKa3aTeIbHOE M HOPMaIbHOE
pactpenenenust. @yuknuu CB.

P10

DIIeMEHTHI MaTEMAaTHUECKOI
CTaTUCTUKHU

I'enepanbhas coBokynnoctu (I'C), BEIOOpKa U criocoOkI ee
mpencTaBieHus. YncioBble XapakKTepUCTHKH BHIOOPKH.
Bri6opouHoe cpeHee Kak coCTOSTeNbHAS H HEeCMEIIeHHas OIleHKa
MaTeMaTHIeCcKoTo oxxkumanus pacupenenenus ['C. Berobopounas
JICTIEPCHUS KaK COCTOSITENbHAs, HECMEIIEHHAsl OIIEHKa TUCTIEPCUN
pactpenenenus ['C; ucnpaBiieHHast BRIOOpOYHAS TUCTICPCHSL.
HuTepBanbHbIE OLIEHKU [T TApaMETPOB HOPMaJIbHO
pactpenenennoit I'C.




1.3. HaHpaBHCHI/IC, BUJBI BOCOUTATEIBHOM JIEATEIBbHOCTH U HCIOJIb3YyCMBIC TCXHOJIOTNH

Tabmuma 1.2
Hanpasnenue Bn
p . A . Texnonorus PesviLTathl
BOCITUTATENIBHON | BOCIMTATENBHON | pooiworor o o KoMIeTe I 6}’
NEATEIbHOCTU NEATENbHOCTU JeATENBHOCTH O0y4CHMA
OIIK-2 - Crocoben | I-1 - CrnocoOHOCTH
(dhopMaM30BBIBaTh U | K
5 pemaTh 3a1a4w, caM000pa30BaHMIO,
4yeOHO-
y TexHonorus OTHOCSIINECH K K
HUCCIIEIOBATENIBLCK .
[Ipodeccruonansu aHamsa npo(hecCHOHANBFHOM | CAMOCTOSTEILHOMY
ast, Hay4HO-
0€ BOCIIUTaHHE - Hay 00pa3oBaTeNbHBIX | ACSITETbHOCTH, OCBOEHHIO HOBBIX
HCCIIEI0BATEILCK
3ajau UCIIOJIb3YSI METO/IbI METOI0B
ast
MOJICIIUPOBAHUS U MaTeMaTHUIECKOTO
MaTEMATHYECKOTO a”Haim3a u
aHaan3a MOJEIMPOBAHUS

1.4. TIporpaMma TMCUMILTMHBI peain3yeTcs Ha rocyaapcTBeHHOM si3bike Poccuiickoit denepanum .
2. YYEBHO-METOIUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUITJIMHBI
MareMaTHKa

DJIeKTPOHHBIE pecypchbl (M31aHMS)

1. ; Beicias matematuka. Yacte 1 : yueOHoe nocobue.; Ypanbckuii dheaepanbubiii yausepcuret, 9bC ACB,
ExarepunOypr; 2016; http://www.iprbookshop.ru/65920.html (OnexrponHoe u3nanue)

2. Tycak, A. A.; Beicmags wMaTemaTHKa yuebHuk.; TerpaCucremc,
https://biblioclub.ru/index.php?page=book&id=572287 (DnekTpoHHOE U3AaHKE)

Munck;  2009;

3. Hopodees, C. H.; Boiciias maTremMaTika: KOHCIIEKT JIEKIMH : Kypc JeKiuii.; Mup u oOpasoBanue, MockBa;
2011; https://biblioclub.ru/index.php?page=book&id=102357 (SnexTpoHHOE U3/1aHNUE)

4. Jlynry, K. H.; Beiciias MareMaTuka: pyKOBOJCTBO K PEIICHUIO 3a/1ad : yueOHoe mocodue. 1. ; duzmariur,
Mockga; 2013; https://biblioclub.ru/index.php?page=book&id=275606 (DnexTpoHHOE U3/IaHNUE)

5. , PoszanoBa, C. A.; Bricmias Maremaruka yueOHOe mocobue.; Dusmarnur, Mocksa; 2009;
https://biblioclub.ru/index.php?page=book&id=68379 (DnekTpoHHOE U3TAHKE)

6. Hedenpes, I'. H., Jlymnukosa, 3. M., CnoboquukoBa, 3. I'.; Beicmias marematuka. Psjbl uucioBbie
cTerneHHble : Y4eb. mocobue st CTyACHTOB 3a04. 00y4. Bcex cnenuanbHocteil.; YIIN, Ceepanosck; 1982;
http://library.ustu.ru/dspace/handle/123456789/338 (OnekTpoHHOE H3/1aHNUE)

7. TaOyeBa, B. A.; Bricias marematuka. Psaast @ypoe. UnTerpan @ypobe : yued. nocodue 11 CTYyJEHTOB BCEX
BHJIOB oOydeHus BCEX CIIEIINAJIbHOCTEM. ; VIINU, CBepamnoBck; 1982;
http://library.ustu.ru/dspace/handle/123456789/357 (3neKTpoHHOE U3/TaHHE)

8. Bentnens, (. I'., (U. I'pexosa) E. C.; Teopus BeposTHOCTe: 3a1aun 1 ynpaxknenus; Hayka, Mocksa; 1969;
https://biblioclub.ru/index.php?page=book&id=458387 (DnekTpoHHOE M3AaHUE)

ITeyaTHbIEe H3TaHUSA

1. ITucemennsiid, . T.; KoncnekT nekuuii no Beiciieit marematuke Y. 1. Tpuauars mects gekuuid. - U3x. 6-¢;



Atipuc-nipecc, Mocksa; 2006 (181 3k3.)

2. I[Tucemennsiit, 1. T.; Koncnekr nekuuii nmo Beicuied matemaruke Y. 2. TpuanaTte 0saTe JEKUH. - 2-€ U3/T.,
ucnp.; Aiipuc-tipecc, Mocksa; 2003 (141 3x3.)

3. ; Bes Beicmias matematuka: Teopus. [Ipumeps! : yueOHUK 171 CTyA€HTOB BTY30B. T. 1. AHamuThuyeckas
reomeTpusi. BekropHas anreOpa. JIuneitnas anredpa. Juddepennuanpaoe ncuncnenue; Equropuan YPCC,
Mocksa; 2003 (277 3k3.)

4., 3ansanun, B. U., Kucenes, A. U., Kpacaos, M. JI., Makapenko, I'. ., Co6ones, C. K., HIukun, E. B.; Bes
BBICITIAs MaTEMaTHKa : Y4EOHUK TSl CTyeHTOB BTy30B. T. 2. ; Enuropuan YPCC, Mockga; 2000 (304 »k3.)

5., 3amsanun, B. 1., Kucenes, A. 1., Kpacuos, M. JI., Makapenko, I'. ., Co6ounes, C. K., [llukun, E. B.; Bes
BbICIIIasi MaTEMaTUKa : y4eOHUK 711 cTy1eHTOB BTy30B. T. 4. ; Equropuan YPCC, Mocksa; 2001 (112 3k3.)

6. , 3ansanun, B. U., Kucenes, A. U., Kpacunos, M. JI., Makapenko, E. B., [llukun, E. B.; Bca Bbicmas
MaTeMaTHKa : Y4eOHMK Ui cTyIAeHTOB BTy30B. T. 3. Teopus psmoB. OObIkHOBeHHBIE AU(epeHInaTbHbIE
ypaBHeHus. Teopus ycroitunBocty; Dnutopuan YPCC, Mockaa; 2001 (161 3k3.)

7. bepman, I'. H.; COopHuMK 3amad 1mo Kypcy MaTeMaTHUeCKOro aHanu3a : yued. mocoOue il BY30B.;
[Tpodeccust, Cankr-IleTepOypr; 2002 (187 3k3.)

8., Edumos, A. B., Kapakynun, A. @., Koran, C. M., [Toctienos, A. C., lllocrak, P. f.; COoopHuk 3a1a4 1o
MaTeMaTHKe 175 BTy30B : B 4 4. U. 2. Beenenue B ananus. JuddepennpmanbHoe U HHTErPAIbHOE UCUUCICHUE
¢yHkuuii omgHON mnepemeHHOW. JluddepennmanpHoe HCUYUCIeHHE (YHKIMHA HECKOJIBKUX IEPEMEHHBIX.
Kpartnsie unterpansl. Juddepennmansapie ypasuenus ; @usmarnut, Mocksa; 2003 (1888 3k3.)

9., Ebumos, A. B., [Tocrienos, A. C.; COopHHK 3a/1a4 110 MaTeMaTuke s BTy30B : B 4 4. U. 1. BekTopHas
anredpa v aHanuTH4YecKas reometpus. OnpeaenuTeny U MaTPHUIbl CUCTEMbI TMHEHHBIX ypaBHeHUH. JIuneitHas
anreopa. OcHoBbl 001el anreOps! ; usmatiut, Mocksa; 2003 (1785 3k3.)

10. , demunosuy, b. I1., Ebumos, A. B.; COopHuUK 3a1a4 MO0 MaTeMaTHKE IJIs BTY30B : [y4ueb. mocobue. Y. 2.
CrenmanpHbIe pa3eibl MaTeMaTnaeckoro ananmmsa; Hayka, Mocksa; 1986 (1035 sk3.)

11. I'mypman, B. E.; PykoBoACTBO K pELICHUIO 33/1a4 IO TEOPUHU BEPOSTHOCTEN U MATEMaTUYECKOM CTAaTUCTUKE
: yaeObHOe rmocoOue /T CTYJIEHTOB By30B.; Briciiee oOpazoBanne, Mockga; 2008 (479 ak3.)

12., Edumos, A. A., ITocrienos, A. C.; CO0opHHK 3a7a4 110 MaTEMaTHKe : yaeOHOe TocoOre I BTY30B : B 4 4.
Y. 4. Teopus BeposiTHOCTEH. MaTtemarnueckas ctaTuctuka;, dusmatiaut, Mocksa; 2004 (688 »k3.)

13. Bentuens, E. C., OBuapos, JI. A.; Teopust BeposiTHOCTEN U €€ MH)XKEHEpHBIE npuiioxkeHnus; Hayka, Mocksa;
1988 (59 k3.)

14. Kynpssues, JI. JI.; Kpatkuii kypc mMareMaTHdeckoro aHanusza :@ y4eO. Ans CTyaeHToB By3oB. T. 1.
JuddepenunanbHoe U UHTErpanbHOe MCUUCIeHHUs (YHKUMN onHoW mepemeHHOW. Psansi; GUIMATIINUT,
Mockasa; 2009 (95 axk3.)

IIpodeccnonanbubie 0236l JAHHBIX, HHPOPMALHMOHHO-CIIPABOYHbIC CHCTEMbI

1. OcHOBHbBIE TPUJIOKEHUSI JTUHEHHON anreOpbl B HHXXEHEPHOM OOpa30BaHUU: BEKTOpHas airedpa u
aHanmuTU4eckas reometpus https://openedu.ru/course/urfu/LineAlg/

2. Maremaruueckuit ananu3 https://openedu.ru/course/urfu/CALC/

3. YMK-/I Nel10838 Bbenoycosa B.U., EpmakoBa .M. AnreGpa, reomerpust u Teopus aupdepeHnanibHbIX
YpaBHEHUU

http://study.urfu.ru/umk/umk view.aspxid=10838

4, VYMK-]] Ne10839 benoycosa B.I., EpmakoBa I'M. MareMaTH4eCcKui aHaju3
http://study.urfu.ru/umk/umk_view.aspxid=10839



5. YMK-JI Ne12135 Kynukosa JI.b., MunskoBa P.M., Muxanesa M.M., Onunnosa H.1O., Cumonona A.C.,
Tpemena B.B., [llykmmna H.B. Anre6pa u reometpus http://study.urfu.ru/umk/umk view.aspxid=12135

6. YMK-JI Ne10869 T'onukoBa E.A., 3enkoB A.B., KpaBuenko H.M., MunskoBa P.M., Muxanesa M.M.,
Yykcuna H.B. JlononuutensHble rnasbl anredpsl http://study.urfu.ru/umk/umk view.aspxid=10869

7. YMK-/] Nel0870 T'onuxoBa E.A., 3enxoB A.B., MunskoBa P.M., Muxanesa M.M., Yepasianena [".A.,
Uykcuna H.B. JlononHuTenbHbIE I1aBbl MATAHAIIA3A

http://study.urfu.ru/umk/umk view.aspxid=10870

8. YMK-/] Ne10854 MunbkoBa P.M., Muxanesa M.M., Tpemea B.B., Uykcuna H.B. Martemaruka. bazosas
4acThb, BETBb 1

http://study.urfu.ru/umk/umk_view.aspxid=10854

9. YMK-JI Nel12023 MunskoBa P.M., Vcnenckas E.A., Uykcuna H.B. Maremaruueckuil aHanus
http://study.urfu.ru/umk/umk view.aspxid=12023

10. Briciiasi matemaTuka : yueOHoe mocobue / B.U. Benoycosa, I'M. EpmakoBa, M.M. Muxanesa, 10.B.
[Mamaps, WN.A. IllecrakoBa.— EkarepunOypr : W3g-Bo VYpan. yu-ta, 2016.— YIl— 296 c.
https://elar.urfu.ru/bitstream/10995/40667/1/978-5-7996-1779-0_2016.pdf

11. Beicmias maremartuka : yueOHoe mocobue / B.W. benoycosa, I'"M. EpmakoBa, M.M. Muxanesa, H.B.
Yykcuna, M.A. IllectakoBa. — ExarepunOypr : W3n-so VYpan. yn-ta, 2017.— Y. IL.— 300 c.
https://elar.urfu.ru/bitstream/10995/46983/1/978-5-7996-2028-8 2017.pdf

12. Tonmaues, B.H., MapBuH, C.B. Maremaruka; YpdV, ExarepunOypr; 2017;
https://study.urfu.ru/Aid/ViewMeta/13726 (DnexTpoHHOE U3IaHKE)

13. Kpukosuesa, T.I'., Yctunos, I'.M. CoopHuk 3amanuii mo Teopuu BepositHocteit; YpdY, ExarepunOypr;
2018; https://study.urfu.ru/Aid/ViewMeta/13752 (31eKTpOHHOE U3TaHHE)

Matrepuansi aas jauy ¢ OB3

Becy xontent OBC mpexacrarieH B Buue GaioB crnenuaibHOro Gopmara Jyisi BOCIPOU3BEICHHS
CHUHTE3aTOPOM PEUH, a TAK)KE B TECTOBOM BUJIE, IPUTOAHOM JUISI IPOUTEHUS C UCIIOJIb30BaHUEM SKPAHHOM JTYTIbI
Y HaCTPOMKON KOHTPACTHOCTH.

Ba3bl 1aHHBIX, THPOPMATHMOHHO-CIIPABOYHbIE H MOUCKOBBIE CHCTEMbI

1. ObC "Jlans" UznatenscTBo "Jlans" http://e.lanbook.com/

2. http:/lib.urfu.ru/ — 30HanbHasa HayuHas 6ubnanoreka YpdY

3. https://openedu.urfu.ru/minors/ — oOpa3oBatenbHbIi moptan YpdV.

4. http://www.intuit.ru/ — HarmonanbHabiid OTKpBITEIN YHUBEpcUTET «HTYHTY.
5. https://www.coursera.org/ — MaccoBble OTKpPbITbIE OHJIAIIH-KYPCBI;

6. https://www.edx.org/ — MaccoBbIe OTKpPBITbIC OHJIAIH-KYPCHI;

7. https://openedu.ru/ — HarmoHanbHas MIaTGopmMa OTKPHITOTO 00pa30BaAHMS;

8. http://www.yandex.ru — mouckoBas cucrema SHaeKc



9. http://www.google.com — mouckosas cucrema Google

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

MareMaTHKa

CBenennsi 00 OCHAIIEHHOCTH JUCIHUNJIMHBI CTIENHAJIN3UPOBAHHBIM M JIA00PATOPHBIM
000py/0BaHNEM U MPOrPaMMHBIM O0ecneyeHueM

Tabmnuua 3.1

Ne
n/n

Buabl 3ansaTuii

OcCHAIEHHOCTH CIENNAJIbHBIX
NOMeIleHUii ¥ MoOMeleHuii 1JIs
CaMOCTOATEIbHOH PadoThI

Ilepe4yensb JTUIEH3HOHHOTO
MPOrPaMMHOI0 odecredeHust

Jlexuu

Me0enb aytuTOpHas ¢
KOJINYECTBOM pabOuuX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJCHTOB

Pabouee mecTo mpenogaBaTens
Jocka aynuropHast
[Tepugepuiinoe ycTpoicTBO

O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIKK Y4eOHOTO
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMU TIPABUIIAMU U
HOpMaMH

[Tonkmrouenue k cetn MHTEpHET

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office Professional 2003 Win32
Russian CD-ROM

[IpakTrueckue 3aHATHS

MebGenb ayauTopHasi ¢
KOJINYECTBOM pabOUnX MECT B
COOTBETCTBHUH C KOJITUIECTBOM
CTY/ICHTOB

Pabouee mecTo npenogaBarens
Jlocka aynutopHas

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3aIiy yueOHOTO
IpoILecca B COOTBETCTBUH C
CaHUTApPHBIMU ITPABUTIAMU U
HOpMaMH

[Toaxmrouenue k cetn HTEpHET

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office Professional 2003 Win32
Russian CD-ROM

Koncynpranuu

MeGenb aytuTopHas ¢
KOJINYECTBOM pabOuuX MECT B
COOTBETCTBUM C KOJIMYECTBOM
CTYJCHTOB

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office Professional 2003 Win32
Russian CD-ROM




Pabouee mecto npenoaasarens
Jlocka aynuropHas

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIH y4eOHOTO
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMHU TPABHJIAMHU H
HOpMaMH

[Tonkmrouenue k cetu MaTEpHET

CaMocTosTeIbHas
paboTa CTyIeHTOB

Mebens ayauTopHas ¢
KOJIMYECTBOM pabo4MX MECT B
COOTBETCTBUU C KOJIMUYECTBOM
CTYJCHTOB

Pabouee mecTo npenoaasarens

ObopynoBanue,
COOTBETCTBYIOIIEEe TPEOOBAHUSIM
OpraHu3aIH y4eOHOTO
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMHU TPABHJIAMHU
HOpMaMH

[Tonkmouenune k cetu MHTEpHET

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office Professional 2003 Win32
Russian CD-ROM

Texymui KOHTPOJIb U
IIPOMEXKYTOYHAS
aTTecTanus

Mebenb ayiuTopHasi ¢
KOJIMYECTBOM pabO4MX MECT B
COOTBETCTBUU C KOJIMUYECTBOM
CTYJCHTOB

Pabouee mecTo nperoaaBaTeiisd

Ob6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIy yueOHOTO
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMHU TPABHJIAMHU H
HOpMaMH

[Tonkmrouenue k cetn HTEpHET

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office Professional 2003 Win32
Russian CD-ROM
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