MuHuCTEepCTBO HAyKH U BhICIIero oopa3zoBanus Poccuiickoit deneparun
benepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTelIbHOE YUPEXKICHUE BhICIIEr0 00pa3oBaHuUs
«Ypansckuii ¢peaepanbHbii yHUBEpCcUTET UMeHH niepBoro [Ipesuaenta Poccun b.H. Enbrinnay
HuxHeTarnJibCKMi TEXHOJIOrMYeCKMd HHCTUTYT (uamnasn)

Ypanbckum
(eaepasibHbI
yHuBepcuTeT

CepTudmkat: 04F68F4800BAAF089A41E9EB18D88D757D

ENbLMHA
[Henctautenen: ¢ 03.03.2023 ao 19.04.2024

OOKYMEHT MOAMNCAH
wie QNIEKTPOHHOWM MOAMMCHIO

Bnageneu: ®FAQY BO "YP®Y UMEHM NEPBOIO NPE3NAEHTA POCCUM B.H. ENTbLIMHA", YPANbCKU GEQEPANBHBIV
YHUBEPCUTET, YPOY, YPAINLCK GEAEPATbHLIV YHUBEPCUTET UMEHW MEPBOIO MPE3VAEHTA POCCUM B.H.

YTBEPXIAO

HupekTop
B.B. Iloranun
«28» urons 2023 r.

PABOYASA ITPOI'PAMMA MOAYJIA

Ilepeyennb cBeeHmii 0 paboueii mporpaMmMe MOAYJIst

YueTHbIE JaHHBbIE

Monyab Kox moays
CreunanbHble pa3ziensbl HayqyHO-()yH/IaMEeHTaTbHBIX M.1.12
OCHOB IPO(hECCUOHATILHOU e TEIILHOCTH

Oopa3oBaTtesibHasi NporpaMmma Konx OII

TexHoorn4ecKkre MalluHbl 1 O60py,I[OBaHI/Ie

TexHONMOrMYECKUe MaIIUHbI 1
obopynosanue 15.03.02

HanpasJ/ienue noaAroroBK1

TexHoorn4ecKkre MalluHbl 1 O60py,I[OBaHI/Ie

Koa HanpaBJ/ieHHs1 M YPOBHSI NOATOTOBKH

15.03.02, TexHOTOrHUECKHE MAIIIMHBI U
000opyI0BaHue

Huxnnii Tarna, 2023




[TporpaMmma MOJyJIsl M IPOTpaMMBbl JUCIIUIUIMH COCTABJICHBI aBTOPaAMHU:

Yuenas
Damuiusa Ums
Ne ni/m CTeleHb, Y4eHoe JosxHOCTH Hoapa3nenenue
OTt4ecTBO
3BaHHe
enapTaMeHT
Jemuna Encna KaH. pus.-mar. HAenap
1 JTOLIEHT €CTECTBEHHOHAYYHOTO
JleonnoBHa HayK, JOLIEHT
o0Opa3oBaHUs
XoJbpIpeB . JemaprameHt
cTapumit
2 Anekcanap €CTECTBEHHOHAYYHOTO
MperoiaBaTenb
AHaTOJIbEBUY o0pa3oBaHus
JemaprameHt
Cunopos Outer JIOKTOP TEXH.,
3 npodeccop €CTECTBEHHOHAYYHOTO
IOpreBuu Hayk, ipodeccop
o0Opa3oBaHus
N JemaprameHT
[Ipoxoposa Oxcana cTapuit
4 €CTECTBEHHOHAYYHOTO
BukroposHa IIperoiaBaTeinb
00pazoBaHMs
PykoBoauTens momysst «COTJIACOBAHO B JIEKTPOHHOM BHUIE» O.1O. Cunopos

PexomengoBano:

YyeOHno-meroanueckuM coperom HTU (dpunman) YpdY

HpeI[CGI[aTCJ'IL y‘I€6HO-MeTO,Z[I/I‘ICCKOFO COBCTa

«COrJIaCOBAaHO B 3JICKTPOHHOM BUJCH

[Tporoxon Ne 6 ot 28.06.2023 r.

CoracoBaHo: «COIJIaCOBAHO B QJICKTPOHHOM BHIEC»

PyxoBoaurens OIT

Haganmeank OOO/]

Hauvansauk OBUP

«COTJIACOBAHO B 3JICKTPOHHOM BHIC»

«COrJIaCOBAHO B 3JICKTPOHHOM BHUJICH

«COTJIaCOBAHO B 3JICKTPOHHOM BUJIC»

M.B. MuponoBa

K.b. IIeixTeeBa

C.E. YerBepukon

A.B. KaraeBa




Pazgea 1. OBLLIASA XAPAKTEPUCTUKA MOAVYJIA «CneunajbHble pa3iesibl HAy4HO-
(pyHramMeHTATBLHBIX OCHOB NPO¢eCcCHOHATBHOM NeSITeILHOCTID)

1.1. AHHOTaAUMSI COIEPKAHUSA MOTYJIA

Monyne «CrneuuansHble paszieibl Hay4HO-(YHJAaMEHTAIbHBIX OCHOB MpPO(eCCHOHATbHON
JEeSITeILHOCTH» OTHOCUTCS K 00s3aTeIbHOM 4acTH 00pa30BaTENbHOM MPOrpaMMbl M HAIllpaBlieH Ha
npuoOpeTeHue  3HaHWM, HEOOXOAWMBIX Ui  W3Y4YeHHUS  JUCHUIUIMH,  CBSI3aHHBIX  C
npodecCHOHATIBPHOM TOATOTOBKOW IO HampasieHuto «Meramnyprusi».  Llens oOyuenus —
chopMupoBaTh HeoOXouMbIe (PyHAAMEHTaIbHbIC 3HAHUS U1 U3YYEHUS CIICHUAIBbHBIX JUCIUILINH.

Monayns «CrenuanbHble pa3fenbl HaydHO-(DyHIaMEHTaJIbHBIX OCHOB HPOQecCHOHATBHOMN
NESATENIbHOCTH» COCTOMT U3 MATH JUCHMIUIMH — «Xumus», «Teopuss BepoOATHOCTH H
MaTeMaTHUYEeCKasi CTaTUCTUKa», «CrienranbHble pa3aessl GU3UKN.

Jucuumnnuna «Teopust BEposSTHOCTH M MaTeMaTH4ecKasl CTaTUCTHKA)» MO3BOJISIET TOHUMATh
BEPOSTHOCTHYIO NMPUPORY (HU3UKO-XUMHUYECKUX MPOIECCOB U MPUMEHSITHh CTATUCTHUYECKUE METOIbI
ux omnucanus. PopMupyeT COCOOHOCTH BBIIBUTaTh TMIIOTE3bl U MpeAsiarath MyTH UX IPOBEPKH,
JieNaTh BBIBOJBI HA OCHOBE AIKCIEPUMEHTANBHBIX JIaHHBIX, MPEACTABICHHBIX B BUJAE TPA(PHKOB,
TaOJIUI WK JHarpaMM.

Juctummmaa «CrenuanbHbIe pa3aensl GU3nKm» GOpMHPYET Y 00YUIArOIIMXCS CIIOCOOHOCTH
KOMIUIEKCHO U TPaMOTHO aHAIM3UPOBaTh (DM3MUYECKHE MPOLIECCHI; HCIOJIb30BaTh COBPEMEHHbBIE
TEPMUHBI U TIOHATHS B 00JIACTH €CTECTBEHHBIX HAYK

JucuunnuHa «XuMusi» HauelneHa Ha oOecriedeHne (yHAaMEHTaIbHOW MOJATOTOBKH
0akamaBpOB IO TEOPETUYECKHMM BONPOCAM XHMHUH HAa OCHOBE YCBOEHHSI OCHOBHBIX 3aKOHOB,
3aKOHOMEPHOCTEH MPOTEKaHWs XUMUYECKUX IPOIECCOB, SKCIEPUMEHTAIBHBIX METOJO0B HAYKH,
HEOOXOMUMBIX JUIsI pemeHus] Npo(ecCHOHANBHBIX 334ad, a TakkKe COo3MaHus 0a3bl s
MOCIEAYIOUIET0 HM3yYeHUsl APYTUX IUCIUIUIMH, KaK XMUMHYECKOTO TaK M MpodeccroHalIbHOTO
IIUKJIOB B COOTBETCTBHH C TIPOPUIEM OOYICHUS.

1.2. CtpykTypa u 00beM MOaYJIst

O0bem JUCHUNINH ®opmMa HTOroBOii
Ne Mepedens AHCUMIIMH MOXVIIsE MOAYJIsl M BCETO NMPOMEKYTOYHOM aTTecTauuu
n/m P uen Ay MOJAYJIsl B 3a41€THBIX o JTUCHUIIMHAM MOAYJISI M B
C€AMHHULIAX U Yacax L eJIOM 110 MOJYJII0
1. | Xumus 3/108 3a4er
Teopust BepOSATHOCTH U
2. p p 2172 3a4er
MareMaTndcckKas CTaTUCTUKA
3. CrnenmanbHbie pa3aensl GU3UKH 2172 3a4eT
71252
HUTOT'O no moaynto: HE IPeyCMOTPEHO

1.3. ITocaenoBaTeIbHOCTh OCBOECHHS MoayJid B 06pa30BaTeJ’IbH0ﬁ nporpamme

IIpepexkBU3UTHI MOAYJIsI Monyns «Hayuno-dyH1aMeHTaIbHBIE OCHOBBI
podecCHOHATBEHOM IeATEbHOCTHY

IocTpeKBU3UTHI U KOPPEKBU3UTHI Monyns «OCHOBBI HHKEHEPHBIX 3HAHUI» U MOJTYJIH,

MOIYJIst (dhopMupyeMble y9acTHUKaMU 00pa30BaTeNIbHbBIX
OTHONIEHUI

1.4. PacnpenejieHue KOMNETEeHIUH MO TUCUMILINHAM MOAYJIs, IVIAHUPYEMbIe
pe3yJbTaThbl 00y4eHHs (MHAUKATOPHI) 10 MOIYJII0



W3yuenne AMCUMIUIMH MOAY/IS — IpeaycMarpuBaeT  (HOpPMHUpPOBAHHME  KOMIIETEHIIMN
IIOCPEJICTBOM II0CJIEI0BATEILHOTO OCBOEHUS PE3yJIbTaTOB OOYYEHHUs Ha OIPEJEIEHHOM YpPOBHE
CJIO)KHOCTH COZICP KAHHUS.

Pesynbrarel 00yueHMs 110 TUCLMILIIMHE — 3TO KOHKPETHbBIC 3HAHUS, YMEHHUS, OIIBIT U ApYyIrUe
pe3ynbTaThl (coaepKareilbHble KOMIOHEHThl KOMIIETEHLIMH), KOTOPBIX IUIAHUPYETCS NOCTUYb Ha
JTane W3y4YeHHsS JUCHHUIUIMHBI MOAYAS M KOTOpBIE MJOJDKHBI OyayT MpOIEMOHCTPUPOBAHBI
OOyJaloMMHCS H OLEHEHBl MpPErojaBaTesieM [0 HWHAWKATOPaM/U3MEPSIEMBIM KPUTEPUSIM,
BKJIIOUEHHBIM B (POPMYIIUPOBKY PE3YIbTATOB O0YUCHUSI.

Wupukarop — 3TO mMpu3HaK / CUTHAJN/ MapKep, KOTOPBI MOKa3bIBAaCT, HA KAaKOM YpPOBHE
00y4aroIuics JOHKEH OCBOUTH Pe3yJIbTaThl OOYUEHUs U UX MPEIbsIBICHUE TOJHKHO MOJITBEPIUTH
(akT OCBOEHUS MPEAMETHOIO COIEPKaHUsI JAaHHOM JTUCLIUIUIMHBI.

WHaukaTtopel y4WTBIBAIOTCA MPU  BHIOOPE U COCTAaBIEHUM 33JaHUN  KOHTPOJIBHO-

OLICHOYHBIX MEPONIPHUATHIA (OICHOUHBIX CPEJICTB) TEKYIIIEH U MPOMEKYTOUHON aTTeCTaIIHH.

pa3BUTHUS IPUPO/IBI,
JejI0BeKa 1 00IIecTBa

Ilepeuenn
Kon u HanmeHoBaHue I[nanupyemblie pe3yJibTaThl 00yYeHH ST
AUACHHUIIHH
KOMIIEeTeHI[M U (MHIUKATOPBbI)
MOTYJIst
1 2 3

VYK-1. Cnocoben 3uanus:
OCYHICCTBJIATD IOUCK, ® KOMIUIEKCHOE TIPEJICTaBICHUE O TIPHUPOJC
KPUTHICCKUH aHAJIN3 1 METaJUIypIrU4E€CKUX CUCTEM
CHHTE3 HH(pOpMAIINH, Vmenus.:
MPUMCHSITh CUCTEMHBIN

® MPOCJICIUTh B3aUMOCBSI3H MEX/Y COCTaBOM
MOJIXOJT JUIsl PEIICHUS .

Y CBOMCTBAMH METAJUTYPTHUECKUX CUCTEM
MIOCTaBJICHHBIX 33124, B
TOM YHCJIe B TUPPOBOI
cpene
OIIK-1. Cnocoben 3Hanus:
hopmyMpOBaTE M PEIIATh | e mpupoxy ~ (ha3OBBIX  PABHOBECHIA B
3a71a9H, OTHOCAIINECA K METAJUTYPrHYECKUX CUCTEMaX
npoQeccHoHanbHOH e pUPOIY XUMHYECKUX peaxiui,
ACATCIIEHOCTH, IIPUMCHSA UCITIOJIb3YEMBIX B MeTaUTypPrUYeCKUX
Xumus (byHIaMeHTallbHbIE 3HAHUS TIPOM3BOJICTBAX

OCHOBHBIX . ® CTpOEHHE aTOMa, XHMUYECKHE DIIEMEHTHI U
3aKOHOMEPHOCTEN

UX COCIUHCHHUS, OOIIUe 3aKOHOMEPHOCTH
MPOTEKAHMSI XUMUYCCKHX PEaKIHit

Ymenus:

e IPOTHO3MPOBATH M OMNPEICIATH CBOWCTBA
COCJIMHEHUI W HAaNpPaBICHHUS XUMHYECKHX
peakuuii

Hmems onvim/cnadems:

® METOJaMH HU3MEpEeHHUsl TEIIOBBIX 3()PeKToB

XUMUYECKHX  pPEaAKLUH, MapUuaIbHBIX
MOJIBHBIX BEJINYUH, PaBHOBECHBIX
XapaKTEPUCTUK

® MCTOJaMH KMHECTHYCCKOI'O aHaJIn3a




OIIK- 3 Cnocoben
MIPOBOJIUTH UCCIICIOBAHUS
Y U3BICKAHUS JUIS
pEILICHHST TPHUKIIATHBIX
WH)KEHEPHBIX 3a/1a4
OTHOCSIIITUXCS K
npoecCHOHATBLHOM
NeSITeIbHOCTH, BKITFOYAst
IIPOBEICHUE U3MEPEHUH,
TUTAHUPOBAHKE U
MIOCTaHOBKY
IKCIIEPUMEHTOB,
UHTEPIPETAIHIO
MOJTYYCHHBIX PE3yJIbTaTOB

3nanus:
® KHWHETUKY (PU3NKO-XHMHYCCKUX MPOIIECCOB

® TIPUPOTY XAMHUYECKHX peaKInid,
HCIIOb3YEMBIX B METaJUTyprUUeCKUX
MIPOM3BOJICTBAX

Ymenusa:

® BBHINIOJIHATH TEPMOXHMHUYECKHE PACUCTHI,
pacyeTsl XAMHYECKOr 0 paBHOBeECHS,

PaBHOBECHS B paCTBOPaxX
HUmems onvim/énadems.:

® METOJIaMH U3MEPEHHUS TeIUIOBBIX APPEKTOB
XMMHYECKUX PEaKIni, MapraIbHbIX
MOJIbHBIX BEJIMYUH, PABHOBECHBIX
XapaKTEePUCTHK

OIIK-2. CrocobeH | 3uanusa:
(dhopMalI30BBIBATh U | ® OCHOBEI TEOpUU BEPOSTHOCTH 5
peliarsb 3ajauu, MaTeMaTHYEeCKOMI CTaTUCTHKHY,
OTHOCSIIHECS K HEOOXOIUMBIC TSI PEIICHHS MPAKTUICCKUX
npodeCCHOHAILHON anad,
Teopust Ymenusa:
NESTCIIbHOCTH, HCITOJIB3YS
BEPOSTHOCTH U ® MIPUMEHATH  METOJAbl  MATEeMaTHYCCKOTO
METOJIbI MOJICITHPOBAHUS U
MaTeMaTruuyecKas aHaau3a u MOJCIIUPOBAHUS,
CTaTHUCTHKA MaTeMaTHHECCKOTO aHaIH3a TEOPETUYECKOTO W  IKCIEPUMEHTAIHLHOTO
HCCIEAOBAHUS IS PEIISHUS TPAKTHYECKHUX
3a/1ad4.
OIIK-1. Crocoben | 3uamns:
dbopMynupoBaTh U peuiaTth | ® byHIaMeHTaIbHbBIE buznueckue
3a/a9M, OTHOCSIIMECS K OTIBITHI, X POJIb B Pa3BUTHH HAYKHU;
npodeccHonaNbHOI ° HjSlSHaIICHI/Ie U TIPUHIUIBI JCUCTBHS
BOKHEHIINUX (PU3NUECKUX TPHUOOPOB.
NESTCIIbHOCTH, TPUMCHSS
Ymemn:
byHIaMeHTAIbHBIC 3HAHUS
e paboraTh C mpubopamMu U O0O0OPYHAOBAHHEM
OCHOBHBIX COBPEMEHHOM (PM3HUYECKON 1abOpaTOpuH;
3aKOHOMCPHOCTEH ® CHOJIB30BaTh pa3Iu4HbIe METOIUKHU
CrenuaabHbIe pa3BUTHUSA TPUPO/IBL, ¢u3nuecknx  W3MEpPEHWH W 00padOTKH

paszaenbl GU3NKH

YCJIO0BCKa U 06H_IeCTB8.

IKCIIEPUMEHTAITbHBIX JaHHBIX, B TOM YHCIIE C
MPUMEHEHHEM KOMITHIOTEPHONH TEXHUKH U
MH(OPMAIMOHHBIX TEXHOJIOTHH MTPU PEIICHUH
3aj1au;

Hmems onvim/enadems:

. HaBBIKAMH HCITOJIB30BAaHUS METOJIOB
¢uznueckoro MOJIETTUPOBaHUS B
WH)XCHEPHOM MPaKTHKE;

° NPUMEHEHHUST ~ OCHOBHBIX
(U3HMKO-MaTEMAaTHIECKOTO

METOJ0B
aHaJIu3a - IJIA




pCeICHU CCTCCTBCHHOHAYYHBIX 3a1a4;

OIIK 3.
IIPOBOAMTH MCCIIENOBAHUSA
u U3BICKaHUS JUISt

Coocoben

pelieHus IIPUKJIAHBIX

HWHKCHCPHBIX 3aa4
OTHOCAIIINXCS K
npohecCHOHATBLHOM
JACATCIIbHOCTH, BKJIrO4as
NPOBEJCHUE HM3MEPEHHUIA,
IUIAHUPOBAHKE u
HOCTAHOBKY
9KCTIIEPUMEHTOB,

MHTEPIIPETALINIO

IMOJIYYCHHBIX PE3YyJIbTATOB

3name:

. METOJIOB TEOPETUUECKHUX u
JKCIIEPUMEHTANLHBIX ~ HCCICIOBAaHUN B
busuke.

Ymemy:

® [IOHWMATh, W3JaraTh W  KPUTHYECKH
aHATM3UPOBaTh 0a30BYyI0 0O0IIEPU3MIECKYIO
UH(OPMAITHIO;
Hmemwb onvim/enadems:
® (QU3MYECKUMH U MATEeMaTHUYECKUMHU
MeToAaMu 00pabOTKU U aHAIH3a

uHpopManuy B 00s1acT o01Iel GU3NKH.

1.5. ®dopma odyueHus

Peanuzanus Moaysst nmpeaycMoTpeHa Juisi 00yJaromuxcsi 0 OYHOM, OYHO-3a0YHON M 3a0YHOUN

dbopmam.

PA3JIEJI 2. TIPOI'PAMMBbI MO VYJIAA
CriennanpHble pa3/iesnbl HayqHO-(QyHAaMEHTAIbHBIX OCHOB IPO(ECCUOHATIBHOMN 1S TeTbHOCTH

2.1. PABOYAS TPOT'PAMMA JUCHUITIJIMHBI

Xumus
Pabouas mporpamma IUCHUTUIMHBI COCTaBICHA aBTOPAMU:
YueHnas crenenb Ilogpasnenenue
Ne ni/m ®avuiausa Uma OtyecTBo > | JIOJI3KHOCTH Apasi
yueHoe 3BaHHe
1 cTapiiui enapTamMeHT
IIpoxoposa Oxcana p Jlenap
MpenojaBaTe | €CTECTBEHHOHAYYH
BukroposHa
b oro oopazoBaHus

2.1.1. COAEP’ KAHUE U OCOBEHHOCTHU PEAJIM3ALIUN JUCHUTIIJINHBI

Xumus

2.1.1.1. TexHosoruu ooy4eHusi, HCMOJIb3yeMble MPU U3YyYEHUHU TUCHUTIHHBI MOIYJIsI

CMmernranHoe 00y4YeHHE C MCIIOJIB30BaHUEM OHJIAWH-Kypca.

2.1.1.2. Inanupyemsble pe3yabTaThl 00yueHHs1 (MHIUKATOPHI) MO AUCHUILINHE

Kox u HanmenoBanue
KOMIIETEHIIUH

Iliianupyemble pe3yabTaTbl 00y4eHUs (MHIUKATOPbI)

VYK-1. Criocoben
OCYIIIECTBISTH TOUCK,

3nanus:

® KOMIUIEKCHOE MPEACTaBICHUE O NMPUPOJIE METALTYPrHUeCKUX




KPUTHYECKUH aHAJIU3 U
CUHTE3 MH(POPMAIIHH,
IIPUMEHSTh CUCTEMHBIN
MOAXOJT AJIsl PelIeHUs
IIOCTaBJIEHHBIX 3a7a4, B TOM
yrcie B U poBoii cpeze

CHUCTEM
VYmenusa:

¢ JIPpOCICOAUTHL B3aUMOCBA3U MCKIAY COCTAaBOM U CBOMCTBaMH
MCTAJLTYPIUYCCKUX CUCTEM

OIIK-1. Cnocoben
(GbopMyIIMpPOBATh U peliaTh
3a7a4M, OTHOCSILUECS K
podeccHoHaATbHOM
ACATCIIbHOCTH, HpI/IMeHHH
(dyHIaMEHTAIbHBIC 3HAHUS
OCHOBHBIX 3aKOHOMEPHOCTEH
Pa3BHUTHS IPUPOJIBI, YSIIOBEKA
H o01ecTBa

3uanus:

e npupony (a3oBbIX PABHOBECHH B  METALTYPrUYECKUX
chCTEMax

® TPUPOJly XUMHUYECKMX  PEAKIUH, HCIOIb3yeMbIX B

METaJUTyPIHYECKUX MPOU3BOJICTBAX
® CTPOCHHE aToOMa, XMMHUYECKHE DJIEMEHThl M MX COCAMHEHUS,
o01Ie 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUICCKUX PEAKITUIl
Ymenus:

® IIPOrHO3MPOBATh M ONPEICIATH CBOWCTBA COCAMHCHHHA M
HaIPABJICHUS XUMHYECKUX PEaKIIHN

HUmemwv onvim/énaoems:

® METOJaMH W3MEPCHHSI TEIUIOBBIX J(PPEKTOB XHUMHUYSCKUX
peakiui, MapiHaJbHBIX MOJIBHBIX BEJIMYUH, PABHOBECHBIX
XapaKTePUCTHK

e METOIaMHU KHHETHYECKOrO aHaIn3a

OIIK- 3 Criocoben
IIPOBOIUTH MCCIIEIOBAHUS U
MU3BICKAHUS JIA peHIeHI/IH
MPHUKIIAIHBIX HHKEHEPHBIX
3a7a4 OTHOCSIIUXCS K
npodeCCHOHATBHON
ACATCIIbHOCTH, BKJIFOYasd
MIPOBE/ICHUE U3MEPCHHUH,
HJ'IaHI/IpOBaHI/Ie nu HOCTaHOBKy
IKCIIEPUMEHTOB,
MHTEPIPETAIHIO MTOTYYSHHBIX
pe3y/IbTaTOB

3nanus:
® KUHETUKY (PU3HKO-XMMHUYECKUX MPOIECCOB

® [IPUPOJY  XHUMHYECKUX  pPEaAKLUH, UCIIOJIb3YEMBIX B
METALUTYPTHYECKHUX MMPOU3BOACTBAX

Vmenusa:

® BEINOJHATH TEPMOXUMHUYECKHE pacuersl, pacueTsl

XUMHYECKOTO PABHOBECHS, PABHOBECHS B PACTBOPax
Hmems oneim/énadems.:

® METOJaMH U3MEPEHHUs TEIUIOBbIX A3(P(HEKTOB XUMHUYECKUX
peakuuil, MapUHAaIbHBIX MOJIbHBIX BEJIMYUH, PABHOBECHBIX
XapaKTEPUCTUK

2.1.1.3. CoaepixaHue TUCHUILINHBI

pa:flzios Pa3znen, Tema Conepxanne
" TeMm AU CIHUIIIMHBI
OcHOBHBIE XMMHUYECKHE NMOHATHUSL. MaTepus U BELIECTBO.
ATOM, MOJIEKyJla, XUMUYECKUN 3JIEMEHT. BaneHTHOCT U
CTETEHb OKUCJICHUS AIIEMEHTA. ATomHas u
MOJIEKYJIsIpHass Macchl. KonuuecTBo BeleCcTBa — MOJIb.
Xumus u OcHOBHBIE MTOJIOKEHUS u (hopMyIHpPOBKHU
P1 nepuoanvecKas dyHIaMEHTAIbHBIX XUMHUYECKUX TEOpPUd H 3aKOHOB:
CHCTEMA 3JIeMeHTOB aTOMHO-MOJIEKYJISIpHasl ~ TEOpHUs, 3aKOH COXpaHEHUs
Maccbl W DHEPruu, NEPUOAMYECKUN 3aKOH, TEOpUs
XUMHUYECKOTO CTPOCHHUS BEIIEeCTBA. OcHoBHBIE
MOJIOKEHUS U (POPMYITHPOBKU Ta30BBIX 3aKOHOB XUMUHU:
MIPOCTHIX OOBEMHBIX OTHOIICHUH, ABOTaapo, ypaBHEHHE




MenneneeBa-Knaneiipona. OCHOBHBIE TIOJIOKEHUSA U
(GOpPMYIUPOBKH CTEXMOMETPUUYECKHX 3aKOHOB XHUMUHU:
IIOCTOSSHCTBA ~ COCTAaBOB,  DKBHUBAJIEHTOB,  KpPaTHBIX
orHomieHuii. [loHATHE  XHMMHYECKOr0  SKBUBAJICHTA
AJIEMEHTA U coeluHeHus. MomsipHas mMacca SKBUBAJICHTA
W MOJSPHBIA  OSKBUBAJEHTHBIH  00BbeM.  OOmiee
npeicTaBieHne 00 aroMe. OIJIEeMEHTapHbIE YacTHUIIbI
aToMa, aTOMHO€ SJpO, H30TONbI, H300apbl, H30TOIBI.
IToBenenue smekTpoHa B aroMe. KBaHTOBBIM XapakTep
M3MEHEHUH sHepruu. J[BoiicTBeHHasI MpUpo/ia JIEKTPOHA.
YpaBHeHue JIyn ne bponns. [TpuHIMN
HeonpeneneHHOCTH I'eizenOepra. [loHATHE O BOJHOBOM
¢ynkunu.  YpaBaenue Illpeaunrepa. ['nmaBHoe wu
OopOUTaAIbHOE KBAHTOBBIE YHCIa. MarHUTHOE KBAaHTOBOE
yuciao. CMH 3JIEKTPOHA U CIMHOBOE KBAHTOBOE YHUCIIO.
Cxema cTpoeHHs DJIIEKTPOHHOH 000JOYKHM aroma 110
4yeTblpeM KBaHTOBBbIM uuciaM. [lpunmun Ilaynun u
ciencTBuss U3 Hero. OnucaHue JIEKTPOHHOM 000J0YKU

aToma 3J€KTPOHHBIMU dbopmynamu u
anekTpoHorpadpuueckum  MeronoMm. IlpaBmimo T'yrnja.
CnunoBast Teopus BAJICHTHOCTH. 3anojHeHue

AIIEKTPOHAMM ~ DHEPreTUYECKUX  COCTOSIHMM  aroma
COIJIaCHO MPHUHIMIY MHUHUMYyMa »sHepruu. IlpaBuna
KireukoBckoro. Ilopsnok 3amonHeHus 3JIEKTPOHAMM
SHEPreTHUECKUX ypoBHEH U monaypoBHeil. MaeanvHas u
peanpHast cxe- Mbl. OOmast »nekTpoHHas ¢Gopmyia
aToOMOB, S-, p-, d-, f- ameMeHThI. DJIeKTPOHHAS CTPYKTYpa
aTOMOB M IEpPHOJUYECKasl CUCTEMa 3JIEMEHTOB. 3aKOH
Mo3znu. Ilepuomnueckuin 3akon J[. M. Menpgeneena.
CoBpemenHnast  gopmynupoBka  3akoHa.  [IpuwumHa
NEPUOAUYHOCTH H3MEHEHHs CBOMICTB 3JIEMEHTOB M HX
coenquHeHuil. CTpyKTypa NEpUOAMYECKOH  CHCTEMBbI
AJIEMEHTOB. [lepuonsl, TPYIIIIBI, MOATPYIITIBL.
[lepuoanueckoe H3MEHEHHE CBOMCTB  XUMHYECKHX
sneMeHToB. PanMycel aTroMOB UM HMOHOB. OHEPIUs
WOHM3AIMK.  OHEeprusi  CpoACTBA K  DJIEKTPOHY.
DJEKTPOOTPULATENBHOCTh.  KHCIOTHO-OCHOBHBIE U
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbBIE CBOWCTBA BELIECTB.

Kuci1oTHO-0CHOBHEIE U

HN3MeHeHne KHCIOTHO-OCHOBHBIX M OKHCJIHUTEIBHO-

P2 OKHC/IUTECJIBbHO- BOCCTAHOBHUTEIBLHLIX CBOIICTB BCIIIECTB B 3aBUCUMOCTH OT
BOCCTAHOBHTEJIbHbIE | CTETICHU OKHCIIEHUS DJIEMEHTA, OT MOJOXKEHHs B TabIuIe
CBOIiCTBA BellleCTB J. 1. Menneneena.

XuMuyeckas CBsi3b. Y CIOBUA €€ 00pa3oBaHUsl, IPUPOAA U
napameTpbl CBSI3U. DHepreTu4ecKue KpUBbIE
B3aUMOJICCTBYIOIINX aTOMOB Bojopojaa. KopaneHTHas
XuMudeckass CBA3b. OJIHOANEKTPOHHBIA MEXaHU3M €€
obpazoBanusi. I[loHsATHE KOBAJIEHTHOCTH DJEMEHTOB.

P3 XumMuveckasi CBsi3b

KpatHocte cBsizu. JIOHOpPHO-aKIIENTOPHBI MEXaHU3M
0o0pa3oBaHHsl KOBaJE€HTHON CBs3M. HacelmaeMmocTh u
HaIlpaBJIE€HHOCTh  KOBAJIEHTHOW  CBsA3u.  CTpykTypa
MOINIEKYT, G-, M-, O-CBA3M, Sp-, SP-, SP°-TmOpmmM3aImsa
DJIEKTPOHHBIX 001aK0B 51 MIPOCTPAHCTBEHHAS




koH(purypamust Mosekyn. [lomsipHas W HemossipHas
KOBAJICHTHAsT CBA3b. /JIMIIONBHBIA MOMEHT CBSI3U U
MoOJIeKyJibl.  ['eomeTpuueckass  CTpyKTypa  MOJIEKYJI.
Ornucanne XMMHUYECKOW CBSI3U METOJIOM MOJIEKYJISIPHBIX
opbutaneif. Cxemsl obpasosanms Hz, H*2, He'? mno
Merony MO. DHeprerudeckue cxeMbl 00pa3OBaHHS
Mosekya N2 1 O2 o MEeToy MOJIEKYIJISIPHBIX OpOHTaien
(MO). Honnas cBsi3p W ee cBoiicTBa. IloHsTHE
ANIEKTPOBAJICHTHOCTU.  Mertauinueckass  CBSi3b, €€
ocobeHHocTH. BomoponHas cBs3b M €€ BIUSHUE Ha
dusnueckue ©  XMMHYECKHE CBOWCTBA  MOJICKYIL
MeKMOJIEKYJISIPHOE B3aMMOJICHCTBHE.

P4

JHepreTuka
XHMHUYECKHX MPOLECCOB

OcHOBHBIE TIOHATUS XMMHYECKOH TEPMOIMHAMHKHU.
BuyTtpeHHsis sHeprus W 3HTaiIblUs cUCTeMBbI. [lepBbrit
3aKOH TEPMOJMHAMUKH. TeruioBble 3 PeKThI
XUMHYECKHX peaxuuil. Tennora (oHTaNIBIINS)
00pa3oBaHUs XUMUYECKUX coelMHEHUH. 3akoH JlaBya3be-
Jlanmaca. OCHOBHOM 3aKOH TEPMOXMMMHU — 3aKOH ['ecca u
cieacTBus M3 Hero.  OHrponus.  Hampasienue
XMMHUYECKUX IPOLECCOB B H30JUPOBAHHBIX CHUCTEMaX.
Bropoii 3akoH TepMomuHamukH. OHeprus ['mb0ca.
HanpaBnenue u mnpenen caMoOINpOU3BOJIBHOTO TEUYEHHUS
XAMHYECKHX PEaKIUM.

P5

CxopocTthb peakuuii u
MeTO/bI ee
peryJMpoBaHus

CKOpOCTh TOMOTE€HHBIX PEaKLHil. 3aBUCUMOCTh CKOPOCTH
OT KOHIEHTpAIMUu pEarupyronux BeEHIECTB. 3aKOH
neiictBusi  macc.  KoHcTaHTa  CKOPOCTH — pEaKIIMH.
3aBUCUMOCTh CKOPOCTH PEaKIMU OT TeMIIepaTypbl H
OpUpOAbl pearupyroomux BemecTB. IlpaBuno Bant-
lodda. TloHarne o0 SHEpPruu aKTHBAIMH. YpaBHEHUE
Appenuyca. CKOpOCTb T€TEPOr€HHBIX XUMHUYECKHUX
peakumii. Mx ocobennoctu. IloHsitne o Kartanusze u
KaTaJlnu3aTopax.

P6

Xumuueckoe u pazoBoe
paBHOBecHe.
KoaebaTeabHbIe
peaxkiuun

OOGpatumbie W HeoOpaTUMbIE peakluh. XUMHUYECKOE
paBHoBecue. Koncranta  paBHOBecus.  (CmelieHue
paBHOoBecust, npuHuun Jle- Illarense.  ®a3oBoe
paBHOBECHE, OCHOBHbIE MOHATHUS. OIHOKOMIIOHEHTHBIE
CUCTEMBI, JHarpaMMa COCTOSIHUS BOJIbl, (ha3oBble
nepexoabl. KoseOaTenpHble peakuuu (MepHoOAHYECKHE
peakiuu). KonebaHus  KOHLEHTpalMi  HEKOTOPBIX
IIPOMEXYTOUHBIX  COEIUHEHUH M, COOTBETCTBEHHO,
CKOpOCTEN peaKIuil.

P7

PacrBoOpsI

PactBopbl.  CrnocoObl  BBIpaXKEHHMS  KOHLEHTpaluu
pactBopoB (%, MonsipHasi, HOpMaibHas, THUTD).
PactBopuMocTts.  CBOWMCTBa  HCTHUHHBIX  PacTBOPOB.
3axonbl Payns u Baut-I'odda. PacTBOpbI 31€KTpOIUTOB.
Teopus anexTponurnyeckoil aucconuanuu. CuibHbIE U
cinabble  AJIEKTPOJIUTHI. Crenenp  JAMCCOLMALIUU.
KoHcranTa JTUCCOLUAINH. ManopactBopumblie
anektponuthl. [lpousBenenue pactBopumoctu (IIP).
HNonoobmennble peakuuu. [IpaBuna HamucaHusi MOHHBIX
ypaBHeHUM peakuuii. KucimoTel, OCHOBaHHS W COJU C
MO3UIMN TEOPUU IIEKTPOJUTUYECKONW JIHCCOLMALHNH.




9J’I€KTpOJ’II/ITI/I‘-I€CKaSI JAucconuanus BOIHBI. I/IOHHOC
MIPOU3BEICHUE BOJIEL. Bonopoansrit OKa3aTelb.
I'uaponus conelt (Bce ciryyan).

DJIeKTPOXMMHUYECKHE
CHCTEMBI

P8

Bo3HukHOBEHHE JBOMHOIO 3JIEKTPUYECKOTO CJIOS Ha
rpaHUIe METAILUI—BO/Ia, METAI—PACTBOP. DJIEKTPOJIHbBIC
noteHuuanbl. CTaHIapTHBINA BOJOPOIHBIN 3JEKTPO. P
CTaHJAPTHBIX JIEKTPOIHBIX MOTCHIIMAJIOB. Y paBHEHUE
Hepucra. OkucnuTenbHO-BOCCTAaHOBUTEIBHbBIC PEAKIUH.
Merton nonypeaxkuuii.

Teopusi TaJIbBAaHUYECKUX 3JIEMEHTOB. MeaHO-IIMHKOBBIN
anemeHT Janwdng- Skobou. DOJIC  raibBaHUYECKOro
aJeMEeHTa. SIBJEHUs TONSApU3AMU U JCHOJSPU3ALIY.
KoHueHnTpaunoHHbIi rajbBaHU4YeCKUU DJIEMEHT.
CymHocth  3yekTposnu3a. KarogHele W aHOJHBIE
MpolecChl  MPU  BJEKTPOJIM3€  BOJHBIX  PacTBOPOB
AJEKTPOJUTOB.  DJEKTPOJIM3  paciUiaBOB.  3aKOHBI
@apazges. Bpixog mno TOKy. Koppo3uss merannos.
Knaccudukanus koppo3noHHBIX mporeccoB. CyHIHOCTh
XUMHYECKON 5 AIEKTPOXUMHYECKON  KOPPO3HHU.
DaKTOphl, ONPEACIIAIONINE CKOPOCTh KOPPO3UU. MeTo b1
3aIUTBl  METAUIOB  OT  KOPpO3UU.  XUMHUYECKHE
UCTOYHUKHU 3JeKTprueckoi sHeprun (XUD3). Ipunnun
JIEUCTBUSI  CBUHIIOBOTO  KHCJIOTHOTO  aKKyMYJISITOpa.
[IpuHIMnT ACHCTBUS IMICJIOYHOTO KEJIE3HO-HUKEIEBOTO
aKKyMYJIATOpA. [TprHIMD JNEUCTBUSA JKEIIE3HO-
MapraHIeBOr0 TrajJbBaHMYECKOro »djemeHTa (DIeMEeHT
Jlexnanme). TornuBHble 3neMeHThl. [IpuHuMn nefcTBus
KHCJIOPOJIHO- BOJOPOHOIO TOIJIMBHOTO AJIEMEHTA.

2.1.1.4. 5sI3b1k peaM3aluu MPOrpaMMbl
IIporpaMMa AMCHMILIMHBI PEATU3YETCS Ha TOCYIapCTBEHHOM si3blke Poccuiickoit deneparnun.

2.1.2.YYEBHO-METOJANYECKOE U TH®OPMALNOHHOE OBECIIEYEHHUE

JUCHUITINHBI
Xumus

DJIEKTPOHHBIE pecypchl (M31aHNS)

1. Xumus. Meroanyeckue yka3aHus K BBIIOJIHEHUIO pacueTHbIX padoT Hikuuit Tarmn: HTU

() VYpdy, 2018. — 25c.

Peructpanmonnsiii  yuetHsiii Homep 15-02/18089-17.

http://elib.ntiustu.rU/105#target-1 888

2. Xumus. MeTonnyeckue yKa3aHusl K BBIIOJIHEHUIO J1abopaTopHBIX padotr Hwxauit Tarwr:
HTU (p) YpdVY, 2018. — 49c. Perucrpaumonnsiii yderHslii Homep 15-02/18108-17
http://elib.ntiustu.rU/105#target-2700

ITeuaTHbIe N3AaHUA

1.I'muaka H.JI. O0mas xumust: ya.mocobue 11 By308. M.: Kaopyc, 2009. 746 c.

2.I'muuaka H.JI. O6mias xumus: yaeOHuk s 6akanaBpos. M.: FOpaiir, 2012. 898 c.

3.I'muuka H.JIL. 3anaun u ynpaxsaenus no obmen xumun. M.: Marerpan IIpecc, 2006. 288c.
4.I'muaka H.JI. 3agaum u ynpakHeHUs mo oOmeld xumuu: yd.moc. s By3oB M.: KHopyc,
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http://elib.ntiustu.ru/1888/getFile
http://elib.ntiustu.ru/105#target-l
http://elib.ntiustu.ru/1888/getFile
http://elib.ntiustu.ru/105%23target-2700

2012. 240 c.

5. XUMMUSL: metogudeckue yKa3aHusl U KOHTPOJIBHBIE 3aJaHus Ul CTYIEHTOB
/C.JA. Bamenko, E.A. Hukonenko, M.II. KomecnukoBa, H.M. TwutoB. ExarepunOypr:
OI'AOY BIIO YP®DYVY, 2010. 49 c. (mecto xpanenus — JIEHO).

IIpodeccnonanbHbIe

CHUCTEMBbI

0a3bl

JaHHbIX,

1.9BC «YuuBepcurerckas oudimoreka onnaita» (http://biblioclub.ru)
2.9BC «Jlanby (https://e.lanbook.com/).
3.9b «DOnekrponnas budaunorexka HTW» (http://nti.urfu.ru ).

MarepuaJasbl s Jgun ¢ OB3
Becy kontentr DOBC mpexncraBneH B Buue (aiinmoB crnenmansHOro ¢dopmara s
BOCIIPOM3BEJICHUS CUHTE3aTOPOM PEYM, a TaK K€ B TECTOBOM BHJE, IIPUTOJHOM JUJISl IPOUTEHHUS C
UCIIOJIb30BAHUEM SKPAHHOU JIYIIb U HACTPOMKOW KOHTPACTHOCTH.

HH(OPMALIMOHHO-CIIPABOYHbIE

U TOHUCKOBbLIC

2.1.3.MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCLHUIIJIMHbBI

Obwas xumus

Ceeennsi 00 OCHAIEHHOCTH IMCUMILUIMHBI CHENUAJM3UPOBAHHBIM H JIA0OPATOPHBIM
000py/1I0BaHNEM U MPOTPAMMHBIM 00ecnedeHrneM

Ne Bupn 3ansaruit HaunmenoBanue OCHaIIEHHOCTH CIIEIHaIbHBIX [epeuens
o\ CIeUATTbHBIX MOMEIICHUN M TIOMEIICHUH ISt POrpaMMHOTO
i MIOMEIICHUH U CaMOCTOSITEIILHOU Pa0OTHI o0ecreyeHusI.
MTOMEILICHUN 111 PexBusuThl
CaMOCTOSITEIILHO MIOJITBEPKIAIOIIIETO
1 paboThI JIOKYMEHTA
1 | Jlekiuu YueOHas Me0enb ayTuTOpHas ¢ Microsoft Windows,
ayIUTOPHS sl | KOJMYECTBOM PaboYnX MECT B oucHbI MaKeT
MPOBEICHHUS COOTBETCTBHUH C KOJIMYECTBOM Microsoft Office.
JIEKIIMOHHBIX CTYIIEHTOB, pabodee MeCTo
3aHATUN IIperoiaBaress, J0CKa
ayJIUTOpHASI.
Komruiekt nepeHocHOro
MIPOEKITMOHHOTO 000PYIOBAHUS:
HOYTOYK, IPOEKTOP, SKpaH Ha
IITAaTHBE.
2 | Ilpaktuueckue YueOHast Me0enb ayTuTOpHas ¢ Microsoft Windows,
3aHATHSA ayIMTOPHS sl | KOJMYECTBOM PaboYnX MECT B o(ucHBII makeT
MPOBEICHHUS COOTBETCTBHUH C KOJIMYECTBOM Microsoft Office
NPaKTHYECKUX | CTYACHTOB, pabodyee MecTo
3aHATUN NperoaBaress, J0CKa
ayIMTOpHasl.
3 | JlaboparopHbIe YyeOHas e [1Ixad BEITSHKHOM, 2 T He tpebyercs
3aHATHA ayJINTOPHUS JUTS e MaruutHas Memanka [19-6100,
MPOBEICHUS 4 mT
nabopaTopHbIX | o JIAB-TB-01/19 ¢ KpbIIKOit

3ansaTuii (331
wim 335 ayn).

BOJIsIHAs OaHA-TepPMOCTaT
+15°...100°C, Toun. +-0,1°C,
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http://biblioclub.ru/
https://e.lanbook.com/
http://nti.urfu.ru/

1911, nepemennBanue paboueit
JKHIKOCTH, OXJIaKTarOITHi
KOHTYp, pabodee MpoCTPaHCTBO
295x370x150

e [lIxad cymmmpHbBIHA
naboparopusiiit CHOJI 35.35./3

e Becbl TEXHUYECKHUE
sanextporasie Ohaus SPU 2001
(npenen B3pemmBanus 2000 r,
neHa aenenwns 0,1 )

¢ Kon6onarpesarens JIAb-KH-
500-3, ma 3 xoa65! 1o 500 M

e XuMHuecKas rnocyaa

e MepHas nocyna

¢ 24 TabypeTku

e Jlocka ¢ moJICBETKOM, CTON U
CTYJI JIJIsl TIPETIO/1aBaTes

° Tabmunel Menneneena,
pPacTBOPUMOCTHU
Koncynbranuu VYyebnas Mebenb aynmuTopHas ¢
ayTUTOPHS ANl | KOJIMYECTBOM pabovymx MecCT B
MIPOBEICHUS COOTBETCTBUU C KOJMYECTBOM
. He tpebyercs
KOHCYJbTallMil | CTyZIEHTOB, pabouee MecTo
MperoaBaTelis, J0CKa
ayJIuTOpHasl.
Texymuit VYyebnas Mebenb aynquTopHas ¢
KOHTPOJIb, ayTUTOPHS AN | KOJIMYECTBOM pabovymx MEcCT B
MPOMEKYTOUHAST | TIPOBEICHHUS COOTBETCTBUU C KOJMYECTBOM
aTTecTanus TEKYIIEero CTYJEHTOB, pabouee MECTO He tpeGyercs
KOHTPOJIS | MperoaBaTelis, JOCKa
MPOMEXYTOUHO | ayJAUTOpPHAs.
W arTecTanuu
CamoctosrenbHas | [Tomemenus s | Mebens ayauTopHast ¢
paboTa CTYJICHTOB | CAaMOCTOSITEIBHO | KOJTMYECTBOM pabOYUX MECT B
it paboTHI COOTBETCTBUU C KOJTUYECTBOM
o0ydJaronmmxcsi | CTyJIeHTOB, pabodee MeCTO OnepanyonHas

IpenojaBaTesis, 10CKa
ayJIUTOpHasl.

KomMmmbrotepHas TexHuKa:
MepPCOHANbHbIE KOMIIBIOTEPHI,
nepuepuiinbie yCTpOcTBa,
MOJIKIJIIOUEHUs K ceTu MHTepHer,
JIOCTYII B 3JIEKTPOHHYIO
nH(}OPMAaLIOHHO-
obpazoBatensHyto cpeny HTU
(punuana) Yp®Y, xommiekt
JULEH3NOHHOTO IPOIPaMMHOTO
obecreyeHusl.

cuctema Windows,
O(UCHBII MaKeT
Microsoft Office;
HoroBop Ha
MPEeI0CTaBIEHUE
TTOCTOSTHHOTO
JIOCTYTIA K CETH
HNutepHer

2.2. PABOYAS TPOT'PAMMA JUCHUIIJINHBI

12




Teopuﬂ 6EPOAMHOCMU U MamemamuldecKasd cmamucmuxka

PabGouas nporpamMmma TUCHMIUIMHBI COCTABJICHA aBTOPAMU:

Y4eHnasi creneHb IHoapa3nenenue
Ne ni/m ®amuusa Umsa OtuecTtBo > | JI0JIZKHOCTh Apasi
Y4Y€eHoe 3BaHHe
JemaprameHt
KaHz. (pu3.-Mar.
1 [emuna Enena JleonunoBHa JIOLEHT €CTECTBEHHOHAYYH
HayK, TOLIEHT
oro oopazoBaHus

2.2.1. COAEP’ KAHUE U OCOBEHHOCTHU PEAJIM3ALIUA JUCHHUITJIMHBI

Teopuﬂ BEPOAMHOCMU U mMamemamuvyecKkas cmamucmuxka

2.2.1.1. TexHos10ruM 00y4eHHUs1, HCNOIb3yeMble IPH U3YyYEeHHH JHCIHMIIIMHBI MOXYJIS

CwMmenranHoe 06yquI/Ie C UCIIOJIb30BAHUECM OHHaﬁH-Kypca.

2.2.1.2. [lnanupyemble pe3yabTaThbl 00y4eHHs (MHAUKATOPHI) N0 TUCIUTITTHHE

Kox v nanmenoBanmue
KOMITeTeHI[MH

Ilnannpyembie pe3yabTaTbl 00y4eHHs (MHINKATOPHI)

OIIK-2.
(hopManu30BBIBATE M PEIIATH | @

CriocobeH | 3nanua:

OCHOBBEI TCOPHUU

3aauy, OTHOcAIMecs K
npodeccHoHATEHOM 3amaq,
NeATeNbHOCTH,  MCHOJb3Ys Ymenus:
MeTonbl MojenupoBaHus wu | © UPUMCHATE — MCTOJBL

MATEMAaTHYCCKOI'O aHajln3a

BCPOATHOCTHU u

MAaTEMAaTU4YCCKOI'O
MOACIIMPOBAHUA, TCOPCTUYCCKOTO H OKCICPHUMCEHTAJIBHOI'O
HCCIICAOBAaHUA JJIA pCIICHUA ITPAKTUYCCKUX 3a1a4.

MaTeMaTU4EeCKOMU
CTaTUCTHUKH, H€O6XOIII/IMI)I€ AJid PCIICHHA IMPAKTHYCCKUX

aHalJIi3a n

2.2.1.3. Coaep:kaHue TUCHUILINHBI

Kon Paszen, Tema Coaepixanue
PAAEIOB AUCHHUIINHBI
U TeM
P1 CtyaaiiHEe COBBITHA Knaccudukanus c061>1T£/H71, orepanuy HajJ COOBITUSMHU.
[TonHas rpymnmna coObITHH.
P2 DneMeHTbI Coueranus, pa3MelIeHUs, NEpecTaHOBKU. Teopema o
KOMOWHATOPUKH MIEPEMHOKEHHUH ILIAHCOB.
Kilaccnueckoe M reoMeTpHYecKoe  ONpEAeIICHHs
BEPOSITHOCTH. Cratuctuueckoe OlpeeIcHue
BEPOATHOCTH. JIEMEHTAPHBIE CBOMCTBA BEPOSITHOCTH.
OnpeneneHue  yCIOBHOM — BEpOsATHOCTH.  Teopema
P3 BeposiTHOCTh Ccity4aliHBIX | YMHOKEHUSI BeposiTHOCTeil. HesaBucumocth coOBITHI.
COOBITHIA. [lomapHass  HE3aBUCMMOCTb U HE3aBUCUMOCTb B
COBOKYNHOCTH. DOpMyJbl IOJHOM BEPOATHOCTH U
beiteca. CxemMa He3aBUCHUMBIX HUCHBITAaHUH U (popmyna
bepuynnu. HauBeposiTHeiliniee 4YWCIO  HACTYIUICHUS
COOBITHH.
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P4

OOmee omnpezeneHue ciaydaiHOM BenuuuHbL. DYHKIUSA
pacrpeniesieHus] U €€ CBOMCTBa. JJUCKpeTHbIE CllydaiiHbIe
BEIMYMHBI WM HUX  pacnpenencHus.  Hekoropsle
CTaHJApTHBIE 3aKOHBI pacmupeneneHus. MatemaTuyeckoe
OKHUIaHUC W AUCICPCUA IJid AUCKPCTHBIX CJIy‘-I&ﬁHbIX
BEIMYMH. MaTtemaTudyeckue OXUAAHUS Uil TUIUYHBIX
JUCKPETHBIX pacpeesICHUN.

JlucKkpeTHbIe chaydailHble
BEJIMYUHBI.

PS5

HenpepbiBable pacnpeneneHus. CBoiicTBa IUIOTHOCTH
pacnpeeseHusl. Tunuunele HETPEpbIBHBIE
pacripenesnieHus.  MareMaTHuecKkoe — OXKHJAaHUEe Ui
HENPEPBIBHBIX CIIy4alHbIX BEIMYMH. MaTtemaruueckue
OKU/IaHUS Ui TUINYHBIX HENPEePbIBHbIX
pacupeneneHui. Jlucrepcuss HENPEPBIBHOM ClIy4alHON
BenuuuHbl.  CpoiictBa  aucnepcun.  KoBapuanus,
kKoo duuuent xoppemsuuu. CpoiictBa K03(dunmenta
KOppEeJSLHIH.

HenpeproiBHbIe
CIIy4aiiHbI€ BEJITUYUHBI.

HepaBenctBo YeOpimieBa. 3akoH OOJIBIIUX  YHUCEIL.
Teopembl YeObiieBa, MapkoBa, bepuymmu. Teopembl

P6 [IpenenbHbIE TEOPEMBI. Ilyaccona, mokanpHasgs Teopema Myaspa-Jlamiaca,

UHTETpaibHasg Teopema MyaBpa-Jlamnaca. LlenTpanbhas
npeJieibHasi TEOpeMa.

Brei6opounsiii meton. IlepBuunas oOpaboTka JaHHBIX.
['pynmupoBka maHHBIX. ['paduueckoe mpencraBieHue
JaHHBIX. OwMmnOupudeckas (QYHKIHUS  pacHpeesiCHuUs.

OmucarenpHasn
['padmaeckoe M300paKeHue CTATUCTUYECKOTO

CTaTHUCTHKA. OI_IeHKI/I

P7 pacnpeneneHus.  TouedyHble  OLIGHKHM  IapaMeTpoOB

IapaMeTpoB

pacrpe/ieNeHus pacnpeacicHuda: HECMCIICHHOCTb, COCTOATCIBLHOCTL U

3¢ (HeKTUBHOCTh OICHOK. JlOBepUTENbHBIA HMHTEPBAIL.
[locTtpoeHne  JOBEPUTENBHOIO  MHTEpBaja JUISt
MaTE€MaTU4YeCKOro OXKUIAHUS U IUCIEPCUH.

P8

IIpoBepka IIpoBepka craructnueckux runores. Kpurepuii cornacus
cratuctuyeckux runores. | ITupcona.

Koppensaunonsslit

P9 aHanm3. Perpeccnonnsiii | KoppensuuoHHbIil aHanu3. PerpecCuOHHBIN aHaIu3.

aHaJIn3.

2.2.1.4. 5SI3b1k peaM3aluM MPOrPaMMBbl

[Iporpamma qUCHUIIIMHBI pEAIM3yETCs Ha TOCY1apCTBEHHOM s3bIke Poccuiickoit deneparum.

2.2.2.YYEBHO-METOJMYECKOE M WH®OPMALIMOHHOE OBECIEYEHME
JUCHUTINHBI

Teopuﬂ BEPOAMHOCMU U MamemamudyecKkas cmamucmuxka

JJIeKTPOHHBbIE pecypchbl (M3TaHus)

1.

Hemun C.E., llemuna E.JI. Teopus BepostHoctu. Y.1. Cnyuaiinpie coObitus. HukHuii
Tarun: HTU(D) YpdV, 2017, -240c. AJIIEKTPOHHBIN pecypc
http://elar.urfu.ru/handle/10995/48459

. Hemun C.E., llemuna E.JI. Teopust BepostHoctu. YU.2. Cnyuaiinpie BenuuuHbl. HrokHUi

Tarun: HTU(}) YpdV, 2017.-286c¢. AIEKTPOHHBIN pecypc
http://elar.urfu.ru/handle/10995/48460
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https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXUWxOYTJjY2ZLYlk3bURfZWlkV1E4dlM1OHZ5am5KY0FPeHVfUzFueVFzZU5kNHp5MVNoM0p5SjVyQnMyVGVPaWJlTmJRSFVUQjNUbFdfZTduMTJxaE1TSWM0WHo5WjF5WE54UWFNOUh6dW0&b64e=2&sign=ba138ac5d0273bdda70d902076de5240&keyno=17
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXUWxOYTJjY2ZLYlk3bURfZWlkV1E4dlM1OHZ5am5KY0FPeHVfUzFueVFzZXRsM0ViT1gxLXktdVF6SmdiNEtjSmphcVNwZlpmWjlPcFdzeHoyME1jZ1lzbEt5RHhBTm5hVXhnUXBZUkpSdzM&b64e=2&sign=969e659c44ba76f12674b455ffc35106&keyno=17

3. Hemun C.E., [lemuna E.JI. Teopust BepostHoctu. U.3. Cucrembl ¥ (YHKIHH CIydaidHBIX
BeNMYMH. chyvaiiHeie mnpoueccel. Hwkamit Tarmm: HTU(d) YpdY, 2017. -286¢.
3eKTpOHHBIN pecypc http://elar.urfu.ru/handle/10995/54458

4. XamunymnuH, P.SI. Marematuka: 6a3oBbrii kype : [16+] / P.A. Xamunymnus, b.101. TNynusH.
-5-¢ m3xa., mepepab. m gom. - MockBa : YauBepcuter Cuneprus, 2019. - 720 c. -
(YauBepcuterckass  cepus). - Pexum  nmoctyma: no  moammcke. - URL:
http://biblioclub.ru/index.php?page=book&id=571501 (mara oOpamenus: 28.07.2020). -
bubGmmorp. B xH. - ISBN 978-5-4257-0386-6. - TekcT : 271€KTPOHHBIA.

5. Menennora 0. A. OCHOBBI BBICHIEH MAaTeMaTHKH : KypcC JICKIIUN : y4eOHO-METOIUYECKOe
nocobue / KO. A . MenenunoBa ; MuHUCTEpCTBO 00pa3zoBaHMs W Hayku Poccuiickoii
denepanun, YpaabCkuil denepaibHbIi YHUBEpCUTET UMeHH TiepBoro [Ipesunenta Poccun
b.H. Enpuiuna. — ExkarepunOypr : U3narensctBo Ypanbckoro yanusepcurera, 2017. — 88 c.
PexxuMm moctyma: cBoboanslii - http://elar.urfu.ru/handle/10995/46969 — ISBN 978-5-7996-
2017-2. - Tekcr : 2NIeKTPOHHBIN.

6. XKyxosckas, T.B. Beicias Maremarrka B mpuMepax | 3ajadax : yaeOHoe mocoowue : B 2
4. / T.B. Xykosckas, E.A. MonokanoBa, A.1. YpycoB ; MUHUCTEPCTBO 00pa30BaHUs U
Hayku Poccuiickoit @enepannu, denepanbHOe TOCYAapCTBEHHOE OIOKETHOE
o0pa3zoBaTenbHOe yUpexXJIeHUE BBICILIETO o0Opa3oBaHUs «Tam060BcKHit
rOCy/IapCTBEHHBI TEXHUYECKUN yHUBepcHTET». - TamboB : MzmatensctBo OI'BOY
BIIO «TT'TY», 2017. - Y. 1. - 130 c. : w1 - Pexxum nocryna: no nognucke. - URL:
http://biblioclub.ru/index.php?page=book&id=498922 (nara obpamenus: 31.01.2020). -
bubGmmorp.: c. 127. - ISBN 978-5-8265-1710-9. - TekcT : 31eKTPOHHBIH.

7. Xykosckas, T.B. Beicmias MaremaTMka B TpUMepax H 3ajadax (UHOKCeHepHble U
9KOHOMUYECKUe CcneyuarbHocmy) : ydeOHOe 3JIeKTpOHHOe u3fanue : B 2 dactsax / T.B.
XKykosckas, E.A. MonokanoBa, A.M. YpycoB ; MunHucrepcTBo 00pa3oBaHMs U HayKH
Poccuiickoit deneparyn, TamMOOBCKHII TOCYZapCTBEHHBIH TEXHUYECKHH YHHBEPCHUTET. -
TamboB : ®I'BOY BIIO "TI'TY", 2018. - Y. 2. - 161 c. : Tabn., rpad. - Pexxum nocryna: mo
noanucke. - URL: http://biblioclub.ru/index.php?page=book&id-570339 (mara oOpareHus:
31.01.2020). -bubauorp. B ku. -ISBN 978-5-8265-1709-3. - ISBN 978-5-8265-1885-4 (u. ).
- Tekcr : 37IeKTPOHHBI.

8. banaun, K.B. Teopus BeposTHOCTe M MareMaTHueckass craTUcThka : yueOHuk / K.B.
bannun, B.H. Banuteikos, A.B. Pykocyes. - 3-e u3s., crep. - Mocksa : amkos u K°, 2020.
- 472 c¢. : un. - Pexum  goctyma: no  moamucke. -  URL:
http://biblioclub.ru/index.php?page==book&id=573173 (mara oGparmenus: 31.01.2020). -
bubnuorp.: c. 433-434. - ISBN 978-5-394-03595-1. - TeKcCT : 3JIeKTPOHHBIH.

9. Tyranbaes, A.A. MareMaTHUeCKUil aHaNW3: MPOU3BOAHBIE M Tpaduku QyHKIM / A.A.
Tyran6aes. - 3-e u3zf., crepeotun. - Mocksa : ®aunra, 2017. - 91 c. - Pexxum goctyna: mo
noanucke. - URL: http://biblioclub.ru/index.php?page=book&id="103836 (nrara obpaieHus:
03.02.2020). - ISBN 978-5-9765-1305-1. - TekcT : 2IeKTPOHHBIIA.

IleyaTHbIE U3TaHUS

1. MaTtemaTudeckasi CTaTUCTUKA : y4eOHO-METOJ. Mmocolue i CTyd. Bcex (opMm 00yd. Bcex
Hamp. (crmen.) moAroToBkd / MuH-BOo oOpa3oBanus W Hayku P®, ®en. roc. aBTOHOMHOE
o0pa3, yupexa. Beiciiero npod. oopazoBanus "YpdY um. nepsoro [Ipesunenra Poccuu b.
H. Enpuuna", Hmwxkuerar. texHon. uH-T (¢) ; aBT.-coct. C. E. [lemun, E. JI. Jlemuna. -
Hwxanit Tarun : HTU()) Yp®DYVY, 2016. - 284 c. - Tepm, cioaps: 205- 209. - bubnmorp.: c.
210 (16 na3z.). -I[Ipunoxenus: c. 211-284.

2. Ilucemennsnnii, JImutpuii Tpodumomu . KoHCmekT nekmmid 1O BBICHICH MaTeMaTHKE :
[momusiit kype] / J1. T. IucbMeHHsIH. - 12-¢ w3, - Mocksa : AUPUC-TTPECC, 2014. - 608
C. : . - (Beicmee oOpaszoBanue). - [Ipunoxenus: c. 599-603.

3. Hemun C.E., [lemuna E.JI. Teopust BepositHocTu. Y.1. Caiyuaiinbie coObitusa. HukHMiA
Tarun: HTU(¢p) YI'TY-VIIN, 2010.-162c.

15


https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXUWxOYTJjY2ZLYlk3bURfZWlkV1E4dlM1OHZ5am5KY0FPeHVfUzFueVFzZTlZcEltblBTTlo1c01abTdBUldUdlJtSndfX09jTmx5OHBCLXpPVTU2ajlGWG1pbGE3RUE2RFZIek5nMHlDUUg&b64e=2&sign=af719ca254cb98a9bd8cf16786ce5b99&keyno=17
http://biblioclub.ru/index.php?page=book&id=571501
http://elar.urfu.ru/handle/10995/46969
http://biblioclub.ru/index.php?page=book&id=498922
http://biblioclub.ru/index.php?page=book&id-570339
http://biblioclub.ru/index.php?page==book&id=573173
http://biblioclub.ru/index.php

4. lemun C.E., Jlemuna E.JI. Teopus Bepostaoctu. Y.2. Cnyuaiinbie BenuuuHbl. HuxHUH

Tarun: HTU(d) Yp®YV, 2010.-252c.

IIpodeccnonanbHbIe

CHUCTEMBbI

0a3bl

JaHHbIX,

1.9BC «YuuBepcurerckas oubnmoreka onnaita» (http://biblioclub.ru)
2.9BC «Jlanby (https://e.lanbook.com/ ).
3.9b «Dnekrponnas budanorexka HTW» (http://nti.urfu.ru ).

Marepuaus 1is aun ¢ OB3

Becy kontentr OBC mpexacraBneH B Buue (aiinmoB crnenmmansHOro ¢opmara s
BOCIIPOM3BEJICHUS CUHTE3aTOPOM PEYM, a TAK K€ B TECTOBOM BHJE, IIPUTOJHOM JUJISl IPOUTEHHUS C
UCIIOJIb30BAHUEM SKPAHHOU JIYIIbl U HACTPOMKOW KOHTPACTHOCTH.

HH(OPMALIMOHHO-CIIPABOYHbIE

U TOHUCKOBbLIC

2.43.MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCLHUIIJIMHBI
Teopus eeposimuocmu u Mamemamuyeckas Cmamucmuka

Ceeennsi 00 OCHAIIEHHOCTH IMCUMILUIMHBI CHENUAJM3MPOBAHHBIM M JIA00OPATOPHBIM
000py/1I0BaHNEM U POTPAMMHBIM 00ecnedeHneM

Ne Bun 3anaruit HaumenoBanue | OCHAaIIEHHOCTb CHEIHMATIBHBIX [Tepeuenn
o\ CTMEUUANBHBIX | TIOMEIIECHUH 1 TIOMETEeHUH 115t IPOTPaMMHOTO
i MIOMEIICHUH U CaMOCTOSTENILHOM PabOoThI obecreyeHusl.
MTOMEILICHUN 111 PexBusuThl
CaMOCTOSITEIIbHO HOJTBEPKIAIOIIETO
11 paboThI JIOKYMEHTa
1 | Jlekiuu YuebHas MebGenb ayJUTOpHAs ¢ | Microsoft Windows,
ayaMToOpus A7 | KOJMYECTBOM pabodyMx MecT B | opUCHBIN naKeT
MPOBEICHHUS cootBeTcTBUM ¢ KonmdectBoM | Microsoft Office.
JIEKIIMOHHBIX CTYAEHTOB, palouee MeCTO
3aHSTUN MpenoaaBaTes, JOoCKa
ayJUTOpPHAs.
Kommext TIEPEHOCHOTO
MPOEKITHOHHOTO
000py10BaHUS: HOYTOYK,
POEKTOP, KPaH Ha IITATHUBE.
2 | Ilpaktuueckue YueOHast MebGenb ayJUTOpHAs ¢ | Microsoft Windows,
3aHATUSA ayaMTOpuUs AN | KOJTMYECTBOM pabodyMx MecT B | OpUCHBIN MakeT
MPOBEICHHUS cooTBeTcTBUM ¢ KonmdectBoM | Microsoft Office.
MIPAKTUYECKHUX CTyAeHTOB, pabouee wmecto | MathCad 14, Cuet-
3aHATUN MIpEno/1aBaTeis, nocka | pakrypa Ne Tr066970 ot
ayJIUTOpHAs. 12.12.2008, 3A0
Komnbrorepnas texuuka: | "CodrJlaitn Tpeiin",
[EPCOHANbHBIE KOMIIBIOTEPHI, | GECCPOUHO.
nepudepuitnpie  ycrpoiictBa, | MathCad 15, Cuer-
JI0CTYTI B anekTpoHHyIo | haktypa Ne Tr066970 ot
MH(OPMaLOHHO- 12.12.2008, 3A0
obpazoBarensuyto cpeny HTU | "CodrJlaiin Tpeiin",
(punnana) YpdY, KOMIUIEKT | 6ecCpOUHO.

JJUICH3MOHHOI'O
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http://biblioclub.ru/
https://e.lanbook.com/
http://nti.urfu.ru/

MPOrPaMMHOTO O00ECTICUeHUSI.

3 | Koncynpranum VYuebnas Mebenb ayIUTOpHAs c
ayJIMTOPHS ISl | KOJIMYECTBOM PAa0OYMX MECT B
MIPOBEICHUS COOTBETCTBUH C KOJMYECTBOM
. He tpebyercs
KOHCYJbTAllMii | CTYAIGHTOB, paboyee MecTo
IperoiaBaTeds, J0CKa
ayJMTOPHAsL.
4 | Texymmit VYyeOnas Mebenb ayIuTOpHAas c
KOHTPOJIb, ayJIMTOPHS Sl | KOJIMYECTBOM PAa0OYMX MECT B
NPOMEKYTOYHAsT | IPOBEACHUS COOTBETCTBUHU C KOJNYECTBOM
aTTecTanus TEKYILETO CTYACHTOB, pabouee MeCTO He tpebyercs
KOHTPOJIS U nperoiaBaTeds, J0CKa
NPOMEXKYTOUHO | ayJUTOpHAs.
U aTTecTaluu
5 | CamoctositenbHas | [lomemenus st | Mebenb ayJIuTOpHAs c | Microsoft Windows,

paboTa CTyIeHTOB

CaMOCTOSITEILHO
i1 paboThI
oOyuaromuxcst

KOJINYCCTBOM pa60q1/1x MECT B
COOTBETCTBHHU C KOJIHYCCTBOM

CTYAEHTOB, palouee MeCTO
IIpenoaaBaTes, JOCKa
ayJIMTOpHAs.

Komnsrorepnas TEXHHUKA:
IIEPCOHAIBHBIE  KOMIIBIOTEPHI,
nepudepuiiHiple  yCTpPONCTBA,
MOJKJIFOUEHUS K CEeTH
WHrepHer, JNOCTYII B
IIEKTPOHHYIO
MH(}OpPMaLOHHO-

oOpa3zoBatenbuyto cpeny HTU
(pummana) YpdVY, KOMIUIEKT
JUILEH3UOHHOT O
MIPOrpaMMHOTO 00€CTIeUeHH .

OoUCHBIN MaKeT
Microsoft Office.
MathCad 14, Cuert-
¢dakrypa Ne Tr066970 ot
12.12.2008, 3A0
"Co¢rJlaiin Tpeita",
OeCcCpovHO.

MathCad 15, Cuer-
¢daktypa Ne Tr066970 ot
12.12.2008, 3A0
"CodrJlaitn Tpeiin",
OeccpovHoO.

JloroBop Ha
NpeOoCTaBIICHUE
MOCTOSTHHOTO JTOCTYTA K
cetu lnTepHer

2.3. PABOYAS ITPOI'PAMMA JIUCHUIIJINHBI
CneyuanvHwvie pazoenvl husuxu

Pabouast mporpamMma TMCHMIUIMHBI COCTABJIEHA aBTOPAMU:

YueHnas crenenb IHoapa3nenenune
Ne ni/m ®amuiausa Umsa OtyecTBo > | JI0JIZKHOCTh Apasi
YUYeHOe 3BaHHe
1 cTapumun €MapTaMeHT

XonplpeB Anekcanap P Jlenap

MpPEno/iaBaTe | €CTECTBEHHOHAYYH
AHaTonbeBUY

b oro o0pa3oBaHUs

2.3.1. COAEP) KAHUE U OCOBEHHOCTHU PEAIN3AIUU JUCIHUIIIINHBI
Cneyuanvhvie pazoenvl (u3uUKu

CwmenranHoe 00ydeHue C UCTIOJIb30BAaHUEM OHJIAMH-KypCa.

2.3.1.1. TexHosorum 00y4eHusi, UCMOJIb3yeMble MPU U3YyYeHU U TUCIUTIHHBI MOIYJIsI

2.3.1.2. [Inannpyemble pe3yabTaThbl 00y4eHHsl (MHIMKATOPHI) O AUCHUILINHE
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Kon v HanmeHnoBanue

IInanupyemblie pe3ybTaTbl 00y4eHHs (MHANKATOPBI)

KOMIIETEHIMH
OIIK-1. Cnocoben | 3name:
q)opMyﬂHpOBaT}, H pemarb L] (byH,Z[aMeHTaJ'IBHBIe (bHBI/I‘leCKI/Ie OIlbIThI, UX POJb B
3ajJa4d, OTHOCAIMEcI K Ppa3sBUTHH HAYKH,

o ° %1 %1
npodeccHonanbHoi HA3HAYCHWE W TPUHLUIBI JEHCTBUS BaKHEUIITNX
(bu3nIecKux TprudOpoOB.

eI TEILHOCTH, TIPUMCHSISI
Ymemn:
dbyHIaMEHTAlIbHBIE  3HAHUS

OCHOBHBIX 3aKOHOMEPHOCTEHN
pa3BUTHSL IPUPOJIbI, YETOBEKA
U o01IecTBa

e pabortath ¢ mpuOOpamMu H OOOPYJOBAaHHMEM COBPEMEHHON
(usnyeckoit madboparopuu;

® JCIOJIL30BaTh Pa3JIMYHbIC METOMUKH (DH3MUYCCKHX W3MEPECHHI
1 00pabOTKM SKCTICPUMEHTAIBHBIX JIAHHBIX, B TOM YHCIIE C
MPUMEHEHHEM KOMITBIOTEPHON TEXHWKUA U MH(POPMAITMOHHBIX
TEXHOJIOTUI MPH PEILICHUHN 3a/1a4;

Hmemv onvim/énadems:

. HaBBIKAMHU HUCIIOJIBb30BAaHUS METOJO0B  (DU3MYECKOTO
MOJIETMPOBAHMS B MHXKEHEPHOM IPAKTHKE;
. IPUMMEHEHUS  OCHOBHBIX  METOHOB  (PU3MKO-
MaTeMaTH4eCKOro aHajmsa I pelenus
€CTECTBEHHOHAYYHBIX 3a]1a4;
OIIK 3. CnocoOeH | 3namo:
MIPOBOJUTL HMCCJICAOBAHUSA U | © MCTOOB TCOPCTUUCCKHUX W OKCICPUMCHTAJIIBHBIX
U3BICKAHMA  JUIA  PEHICHUS HCCIIEIOBAHMI B (H3HKeE.
NPUKIAAHBIX  MHKEHEPHBIX Ymems:
samau  otHocsmmixcs Kk | ¢ NOHHMATB, MSJArATh H KPHTHHCCKH AHATH3HPOBATS 0a30ByIO
N o01mepr3nIecKyr0 HHPOPMAIIHIO;
npogpeccroHanbHOR Hmemw onvim/enadems:
ACATCILHOCTH, BRIIOYAT | o (huznueckumMM ¥ MaTEMaTHYECKUMHU METOIAMH 0OPabOTKU U
TPOBCIICHIC M3MEpEHNUH, aHanu3a MH(GOpMAaIUK B 001acTH 00IIEH PU3UKH.

IUTAHUPOBAHKUE U MOCTAHOBKY
JKCIIEPUMEHTOB,
MHTEPIIPETALNIO MOTYYSHHBIX
pE3yJIBTaTOB

2.3.1.3. CoaepsxkaHue TUCHUILINHBI

Kon
pa3znena,
TEMBbI

Pa3pen, tema
JUCHHUILIMHBI

Conepxanue

P1

BonHoBasg onrtuka

[IpencraBnenue o nmpupoae ceera. CBeToBasi BOJIHA.

KorepeHTHOCTP M MOHOXPOMATUYHOCTH CBETOBBIX
BOJIH. [TpocTpancTBeHHas u BpEMEHHas
KOrepeHTHOCTh. CIocoObl TMOJIyuYeHHs] KOT€pPEHTHBIX
HWCTOYHUKOB cBeTa. Pacuer wuHTEpPEpEeHIIMOHHON
KapTUHBl OT JBYX KOIE€PEHTHBIX HMCTOYHMKOB.
OnTuueckasi JUIMHA TYTH M ONTHYECKas Pa3HOCTh
xofa BoNH. MHTepdepeHIMs B TOHKHX IJICHKAX.
[Tosiockl paBHOI ToNIIMHBI (KJIKMH, KoJblla HploToHA)
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U T0JOChl  paBHOro HakinoHa. [Ipaktuyeckoe
MPUMEHEHHE HHTEpPPEpEeHIIN CBETa: MPOCBETICHHE
OIITUKHU, KOHTPOJIb 00PaOOTKH MOBEPXHOCTEH, TOUHOE
M3MepeHue ITNH 0Tpe3KoB. IHTepdepomMeTphl.
[Tpunnun I'roitrenca-®penens. Meron 300 Openens.
[IpsimonuHelrinoe pacrpocTpaHeHHE CBeTa.
Hudpakius @DpeHens Ha KpyrJioM OTBEPCTUH U
nucke. 30HHAs IUIACTUHKA.

Hudpakius Dpaynrodepa Ha OAHOM wIenw, Ha
T paKIuOHHON pelIeTKe. Judpakimonsbie
cnektpel.  Jludpakumss HA  MPOCTPAHCTBEHHOMH
pemerke. @opmyna bparra-Byneda. HMccnemoBanue
CTPYKTYpbI KpucTajuioB. [lonstue o ronorpaduu.
EcrecTBeHHBIM UM TOJSPU30BAaHHBIA CBET. Bujbl
MOJIAPU30BAHHOTO CBeTa (JIMHEWHO-NOJISPU30BAHHBIMH,
MOJIAPU30BAaHHBIA MO KPYry U MO  DJUIHICY).
[longpuzanusa cBeTa MpU  OTPaKEHUH. 3aKOH
Bprocrepa. AHanu3 NOJISPU30BAHHOIO CBETA. 3aKOH
Mamtoca. JIBoitHoe nyuyenpenomienue. [lomspounst u

MOJISIPU3AIMOHHBIC MIPU3MBL. UckyccTBennas
ONTHUYECKast AQHU3OTPOIIHSL. WuTepdepenmus
MOJIIPU30BAHHOTO CBeTa. [Ipumenenue

MOJISIPU30BAHHOTO CBETA.
Onrtuueckn oaHOpoaHas cpeaa. Jucmepcusi cBera.
OO6nacTi HOpPMalIbHOW W AHOMAJBHOW JHUCIEPCUU.
DneKTpoHHas Teopusl aucnepcuu cseta. Mzmyuenue
Basunosa-Uepenkona.

P2

KBaHnToBas onTuka

PaBHOBECHOCTB TEIIOBOIO U3JTy4eHUs.
DHepreruyeckas CBETUMOCTb. CrniektpanbHast
IUIOTHOCTh YHEPIeTUYECKOM CBETUMOCTU. AOGCOIIOTHO
yepHoe Teno. 3akoH Kwupxroda. Pacnpenenenue
SHEPI'Uu B CHEKTpe aOCOIIOTHO YEPHOTO Tea. 3aKOHbI
Credana-bonpuimana u Buna.

KBanrtoBas rumnoresza usznyuyenus. @opmyna Ilnanka.
3akonbl  Credana-bonbliMana  Kak  cleacTBUE
¢opmyibl [Inanka. OnTrueckas MUPOMETPHSL.
®dotosnekrpuueckuii  3pdexr. OCHOBHBIE 3aKOHBI
BHelHero ¢otodddexra. dotonsl. Macca U uMIynbe
¢dorona. YpaBHenue DiHmTelHa a1 Gorodddexra.
MHOropoToHHBIN doTordpdexr. Bnyrpennuit
botorddexr.

Paccesnue (POTOHOB Ha 3JIEKTpOHAX BeIIECTBA.
Teopuss s¢pdexra Komnrona. [laBnenue csera, ero
KBaHTOBOE U BOJHOBOE 0ObsicHeHuE. J[nanexkTuiyeckoe
€/IMHCTBO KOPITYCKYJISIPHO-BOJTHOBBIX CBOWCTB
AIEKTPOMArHUTHOTO U3JTyYEHHUSI.

P3

JJ1eMEHTEI KBAaHTOBOU
MEXAHUKHA U aTOMHOH
buzuku

Ompbitel  Pezepdopma  mo  paccesHHIO  O-4aCTHI]
BewectBoM. Ilnanerapnas wmonens aroma H  ee
KpUTHKAa € TO3UIUN  KJacCH4YecKoil  (U3HKH.
ITocrymater  bopa. bopoBckas  Teopuss aroma
BoJoposa. JIuHeWdyarslid CHEKTp aTromMa BOAOPOJA.
[loTenumanel MoHM3aMU U BO30yxkaeHus. Teopus
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Bopa mnst Bogopononono0Hbeix cucreM. OnbiT @panka
u 'epua. IMCKpPETHOCTh SHEPreTUYECKUX YPOBHEH B
aToMe. 3aTtpyaHeHus reopuu bopa.
KopnyckysipHO-BOJIHOBOM Ayajii3M CBOMCTB YaCTHI]
BemtectBa. Bonubl ge bpoiinsa. Onbitel [[pBrccona u
Hxepmepa. CpolictBa BOJH J€ bpoins u  ux
BEPOSTHOCTHBIN CMBICII. CootHomieHue
HEONPENeICHHOCTEN KakK MIPOSIBIICHUE
KOPIYCKYJISIPHO-BOJIHOBOI'O  Jyajiu3Ma  CBOMCTB
Matepud. BomHoBas ¢yHKIuS, €€ CTaTUCTHYECKUH
CMBICJI, CBOMCTBa M  HOpMuUpoBKa. IIpunHiun
MIPUYMHHOCTH B KBAHTOBOM MexaHuke. CTaluOHapHbIe
COCTOSIHHUSL. VYpaBHeHue [Ipenunrepa s
CTAalMOHAPHBIX COCTOSTHUM.

CBobOosiHas yactuia. MukpoyacTuiia B OJHOMEPHOMH
MPSIMOYTOJIbHOW MOTEHIHAIBHOI siMe ¢ OECKOHEYHO
BBICOKMMHM CTeHKamMu. KBaHTOBaHuWE »dHepruum u
UMITyJIbCA  YacTHILIBL. TyHHENbHBIN ¢ dexT.
I"apMonMYecKril OCIAITISATOP.
KBanTtoBo-mexanuueckass ~ 3agava  JAiad  aToMa
BOZOPOJA. DIEKTPOH B C(HEepUUecKH CUMMETPUYHOM
nosie. KBaHTOBBIE umcia: IJIaBHOE, OpOUTAIbHOE U
MAarHuTHOE. DHEPreTUYECKUN CIEKTP 3JIEKTPOHOB B
atoMe. KBaHTOBaHME MEXaHMYECKOTO M MAarHUTHOIO
OpOUTAILHOTO MOMEHTOB 3JeKTpoHa. HopmanbHbIi
s ekt 3eemana.

Oneir  Hlrepna u I'epmaxa. CnuH  3J€KTpoOHAa.

CnuHoBoe KBaHTOBOE YUCIIO. [Tpuanmn
HEpa3IMYUMOCTH TO/I€CTBEHHBIX YacTHII.
®epMuoHbl U OO30HHI. [Mpuamun  [Taynm.

Pacnipenenenue 31EKTPOHOB B  MHOT'O2JEKTPOHHOM
atoMe 10 cocTtosiHuAM. Ilepuonnueckas cucrema
anemeHTOB /.. Meneneena.

Topmo3Hoe PEHTTEHOBCKOE W3JTy4YEHHUE.
KopoTkoBonHoBast rpaHuLa CILJIOIITHOTO
PEHTI€HOBCKOIO  CIEKTpa.  XapaKTEepUCTUYECKUHN
PEHTI€HOBCKUM CcTIeKTp. 3akoH Mo3mu.

CrnioHTaHHOE M BBIHYXJICHHOE M3NydeHue. MlHBepcHas
3aCETICHHOCTh DHEPreTHUECKUX YPOBHEH U CIOCOOBI
ee  ocymectBieHus. [IpuHununuanpHas  cxema
JICUCTBUS KBAaHTOBOIO TIeHeparopa. [a30oBbld U
pyOuHOBBIH  Jazepbl. [IpuMeHeHHWE  ONTHYECKUX
KBAaHTOBBIX '€HEPATOPOB.

P4

OneMEHTHI KBAHTOBOU
CTaTHCTUKH U (PU3UKHU
TBEPAOrO Tea

CBolicTBa KpUCTAUIMYECKUX Tel. THIbl CBSI3€H B
KpucTauiax. MeanbHple U peaibHbIE KPUCTAILIBL.
CrarucTrdeckuii  Coco0 ONMHUCAaHHWS  KOJUICKTHBA
gactul. Pa3oBo€ MPOCTPAHCTBO. JIEMEHTapHas
suerika.  [lmoTHOCTH  cocTossHMET B (pa3oBOM
IIPOCTPAHCTBE.

[Tosepxnocts ®epmu. IloHATHE © KBaHTOBBIX
cratuctukax bosze-OiHmreliHa u  ®Pepmu-/lupaka.
Pacnipenenenne  SIEKTPOHOB — NPOBOAMMOCTH B

20




MeTajule 1O DJHEPrusiM npu aOCOJIOTHOM HYyJe
temnepatyp. OHepruss @Depmu. BBIpOXKICHHBIT H
HEBBIPOKJICHHBI  JJIGKTPOHHBIM  Tra3.  BuusHue
TEMIIEpaTypbl HAa  pacHpenesieHue  3JIEKTPOHOB.
Temneparypa @epMmu.

DHepreTuyeckue YpOBHU  CBOOOJHBIX  aTOMOB.
OO6o0miecTBIeHHE  JIEKTPOHOB B KpHUCTaJLIC.
DHepreTudeckue 30HbI B Kpucramie. Pacnpenenenue
JIEKTPOHOB I10 AHEPreTHUYECKUM 30HaM. BaneHTHas
30Ha. 30Ha MPOBOJMMOCTH. 30HA 3aIpEHICHHBIX
SHEPIrUM. DHeprus AKTHBaLIUU. Meraiusl,
JTURJIEKTPUKHU, TIOTYNIPOBOAHUKU. DddekTrBHas Macca
JJIEKTPOHA B KpHUCTAJLIE.

[MonynpoBonuuku.  CoOcTBeHHass  MPOBOJUMOCTD
MOJIYIPOBOJHUKOB. KBazuuactuupbl — 3JEKTPOHBI
MPOBOJAUMOCTA M JAbIpKA. YpoBeHb Depmu B
COOCTBEHHBIX MIOJIYTIPOBOIHUKAX. [TpumecHas
MIPOBOJAMMOCTb TOJIYIPOBOJHUKOB. DJIEKTPOHHBIA U
JBIPOYHBIN MOJIYIIPOBOJIHUKH. TemneparypHas
3aBUCHUMOCTh AJIEKTPOIPOBOIHOCTHU
MOJIYITPOBOIHUKOB. TepMHUCTOPBI.

KoHTakTHbIE siBIEHUS B MOJIYNpoBOAHMKaX. KoHTakT
ANEKTPOHHOTO U JBIPOYHOTO MOIYIMPOBOAHHUKOB (p-N
MEepPEX0/l) M €ro BOJIbT-aMIIEpHasi XapaKTepHUCTHUKA.
[TonynpoBOIHUKOBBIE TUOABI U TPAH3UCTOPBI.
@DOTO’EKTPUUECKHUE SBJIEHUS B IOJIYIPOBOJHUKAX:
(GhOTONPOBOANMMOCTS,  BHYTpeHHUU  (GoTodddeKT,
¢boroaddexT B 3anmuparomiemM cioe.

[Tonstue o ¢ononax. Pacmpenenenue (poHOHOB MO
sHeprusM. TerIoeMKOCTh KpUcCTallla IpU HU3KUX U
BBICOKUX Temneparypax. [loHdarue o KBaHTOBOH
TEOpUU  TEIUIONPOBOJHOCTH  TBEPABIX TE€l W
ANEKTPONPOBOIHOCTH METaJJIOB.
XapakTtepuctudeckass temmeparypa JleGas. 3akoHBI
Jlebas. CBepXmpoBOAMMOCTh. MarHuTHbBIE CBOWCTBA
CBEPXITPOBOJHHUKOB. BricokoTemneparypHas
CBEPXIIPOBOAMMOCTD.

|

OnemMeHTHl GU3UKU
aTOMHOTO S1pa ¥
AJIEMEHTAPHBIX YaCTHII

XapakTepucTHUKa aTOMHOrO siapa: 3apsja, Macca,
pa3Mep, IUIOTHOCTh. MaccoBoe M 3aps0BOE 4YHUCIA.
CocraB sapa. Hyxkmonsl. M3oromsl. M3006apsr.
B3aumoneicteue HykioHOB. [IoHsTHE O CBOMCTBAX U
npupojie siaepHbIX cui. JledekT Macchl W JHEPruu
CBSI3U sJIEp.

PagnoakTHBHOCTE. PagnoaxkTuBHEIE psABL.
Kunernueckuid 3aKkoH paJMOaKTUBHOTO pacmaja.
[TocrossHHas paguMoOaKTUBHOIO pacnana. AKTUBHOCTb
PaIMOAaKTUBHOIO  BEIIECTBA. 3aKOHOMEPHOCTH U
MPOUCXOXKACHUE anbda-, OeTa- U TaMma - U3IIyICHUS
ATOMHBIX SJEP.

SlnepHble peaklMu W 3aKOHBI COXpaHeHus. Peakums
nenenus sapa. Llennas peakuus aenenus. [onstue o
AIEPHOM DSHepreTuke. Peaknwu CuHTE3a aTOMHBIX
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anep. IlpoGnema  ympaBisieMBIX — TEPMOSIEPHBIX
peaKkuuid.

Oo6mue CBOICTBaA DJIEMEHTaPHBIX YaCTHILI.
Kiaccudukanms sneMeHTapHbIX YacTHI, UX B3aUMHAs
npeBpaiiaemMocts. Jlentonsl. Anponbl. KBapku.

2.3.1.4. 5SI3b1k peajiM3aluM MPOrPaMMBbl

[IporpaMMa AUCHMILTUHBI peaiu3yeTcsl Ha rocyaapcTBeHHOM sa3bike Poccuiickoit denepanuu.

2.3.2.YYEBHO-METOJNYECKOE U TH®OPMALIMOHHOE OBECIIEYEHHUE

JTUCHUIINHBI

CneyuanvHuvie pazoenvl pusuxu

DJIEeKTPOHHbIE pecypchbl (M31aHuUs)

1.

Crapony6neBa, I'.Il. Kypc neknuii mo ¢usuke: MexaHuwka, MOJEKyIsipHas Qu3uka,
TepMoanHamMuKa. JnekrpudectBo M MmarHetusm / I'.II. CraponyOuesa, A.A. XameHko ;
denepanbHOE TOCYAAPCTBEHHOE OIOHKETHOE O0pa30BaTEIbHOE YUPEKJACHUE BBICIIETO
npodeccuoHanbHOro  0o0pazoBaHust  CTaBpOINOJBCKUN  TOCYIAapCTBEHHBIH  arpapHbIit
yHuBepcuteT. — CtaBponoib : CTaBpONOJbCKUN FOCY1apCTBEHHBIN arpapHblil yHUBEPCUTET,
2017. - 169 ¢ : wun. — Pexum gocryma: mo moammucke. — URL:
http://biblioclub.ru/index.php?page=book&id=485008.

Hukepos, B.A. ®usuka: coBpemenHblii kypc / B.A. HukepoB. — 4-e uzn. — Mocksa :
HamkoB u K° 2019. — 452 c. : wi. — Pexum nocryna: mo mnoxmucke. — URL:
http://biblioclub.ru/index.php?page=book&id=573262.

Hukepos, B.A. ®u3uka a1 By30B: MeXaHUKa U MoJeKyisipHas ¢usuka / B.A. Hukepos. —
Mocksa : HamkoB u K° 2017. — 136 c. : tabn., rpad., cxem. — Pexxum poctyma: mo
noxnucke. — URL: http://biblioclub.ru/index.php?page=book&id=450772.

Ab6napaxmanoBa, A.X. ®usnka. DIeKTpUUYECTBO: TeKCTHI Jekiuii / A.X. AGapaxmaHoBa ;
MunuctepctBo o0pazoBanus U Hayku P®, Kazanckuil HallmoHANbHBIN UCCIIE0BATEIbCKUN
TeXHOJOrM4eckuii yHuepcuteT. — Kazanp : KazaHckuii Hay4yHO-HCCIIEOBATENIbCKUM
TexHoJoruueckuit ynusepcurer, 2018. — 120 c. : cxem., Tabn., uia. — Pexxum poctyna: mno
noxnucke. — URL: http://biblioclub.ru/index.php?page=book&id=500426.

®uzuka: npaktukyM. B 3 4. U. 1. Mexanuka. MonekynspHas pu3uka U TepMOJUHAMHKA
/aBT.-cocT. A.A. XoasipeB, K.M. Kopaucuk ; M-Bo obpa3zoBanus u Hayku P® ; ®DI'AOY
BIIO «Yp®V uwm. Ilepsoro IIpesnnenta Poccun b.H. Ensunna», HukneTarnn. TeXHOI. UH-
T (¢uin.). — Hwkuauii Tarun : HTU (¢) Yp®VY, 2011. — 134 c. http://elib.ntiustu.ru/992
®usuka: npaktukyM. B 3 u. Y. 2. Dnekrpoaunamuka. Konedanus u Bosnsl /aBT.-coct. K.M.
Kopnucuk, A.A. XoasipeB ; M-Bo obpazoBanus u Hayku PO ; ®I'AOY BIIO «Yp®V um.
Ileporo Ilpesupenta Poccum Bb.H. Enpruna», Huwxserarnn. texHon. uH-T (ui.). —
Hwxuwuit Tarun : HTU (d) Yp®V, 2011. — 168 c. http://elib.ntiustu.ru/991

®usnuecknii npaktukym: B 3 u. Y. 1. Mexanuka. MonekynsapHas Qusnka u
TepMoauHamuka /aBT.-cocT. A.A. XonasipeB, K.M. Kopuucuk; M-Bo oOpa3oBaHus U HayKu
PO ; ®I'AOY BIIO «Yp®Y wum. Ileporo Ilpesunenta Poccum b.H. Ensuunar,
Hwxnaerarun. texHon. wH-T (¢wr.). — Huwxawit Tarwn : HTU (¢) YpdV, 2011. — 80 c.
http://elib.ntiustu.ru/990

ITeuaTHbIe N3AaHUA
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1.

Tpodpumona, Tancusi UBanoBHa . @usuka : yueOHuk misa By3oB / T. . Tpodumona. -
Mocksa : Axagemus, 2012. - 320 c. : un. - (Beicmee npodeccronanbHOoe 00pa3oBaHUE.
bakanaspuar) -IIpeam. ykas.: ¢. 302-310.

Hpo«beccnona.ﬂbﬂme 0a3bl JaHHbIX, an)opMaunonno-cnpaBoqﬂme U TOHUCKOBbLIC

CHCTEMBI

1. DuextpoHHO-OMOIHOTEUHas cucteMa «Jlaup» https://e.lanbook.com

2. DIeKTpOHHO-OMONMOTEYHAass  cucTeMa  «YHuBepcureTckas  bubOmmoreka — OHmain»
http://biblioclub.ru/

3. OBC IPR books http://www.iprbookshop.ru

4. http://school-collection.edu.ru — equnas kosuieKIus nu(POBLIX 00pa30BaTEILHBIX PECYPCOB

5. http://fcior.edu.ru - denepanbHblii LHEHTP HHPOPMALMOHHO-00PA30BATEIBHBIX PECYpPCOB

(OLIVOP)

IMepuoanveckue u3aHus

1.

2.

©ON A

Bectnuk  MockoBckoro — yHuBepcurera. Cepus 3: ®usuka. AcTpoHOMHUA -
https://ezproxy.urfu.ru:4169/title_about new.asp?id=8508

BectHuk Cankr-IlerepOyprckoro YHHUBEPCUTETA. ®dusznka u XUMHUS -
https://ezproxy.urfu.ru:4169/title_about.asp?id=9468

HNuxeHnepHO-PpU3NISCKHIA KypHaI -
https://ezproxy.urfu.ru:4169/title_about _new.asp?id=25251

Venexu ¢pusnyeckux Hayk — https://ezproxy.urfu.ru:4169/title_about new.asp?id=7325
Hay4uno-nonynsipHblii puznko-maremarndeckuii xypaan «Ksant» - https://kvant.ras.ru
XKypuan Texaudeckoii ¢pusuxu - http://journals.ioffe.ru/journals/3

JXypHai skcriepuMeHTaIbHON M TeopeTryeckoit ¢husuku - http://jetp.ac.ru/cgi-bin/r/index
VYuebnas dusuka - https://ezproxy.urfu.ru:4169/title_about.asp?id=9870

dusnyeckoe oOpazoBaHue B By3ax - http://pinhe.lebedev.ru

Marepunansl aas jaun ¢ OB3

Becy kontent OBC mpencraBieH B Buje (¢aiiioB cnenuaibHOro ¢opmara s

BOCIIPOM3BEJICHUS CUHTE3aTOPOM PEYM, a TAK K€ B TECTOBOM BHJE, IIPUTOJHOM JUIsl IIPOUTEHUS C
HCITOJIb30BAaHUEM SKPAHHOU JIYIIbl 1 HACTPOMKOW KOHTPACTHOCTH.

2.5.3.MATEPUAJIBHO-TEXHUYECKOE OBECINEYEHHUE JUCIUIIJINHbI

Cneyuanvhvie pazoenvi puzuxu

CBeennsi 00 OCHAIIEHHOCTH IMCUMILUIMHBI CHENUAJM3HPOBAHHBIM M JIA00PATOPHBIM
000py/0BaHNEM U MPOrPAMMHBIM olecneyeHneM

HanmeHnoBanue [Iepeuenn
No CHEeIMaIbHBIX OcHaIIeHHOCTD CHelHaIbHbIX IPOrpaMMHOTO
Hi Bun zagarui HOMENIECHUN U IIOMENIEHUN U IIOMENMCHUN IS obecrieueHus.
I IIOMEILEHU I s CaMOCTOSITENIEHON PabOTHI PexkBU3UTHI
CaMOCTOSITENIbHOM MO/ITBEP K IAOILETO
paboThI JTIOKYMEHTa
1 | Jlekium VYuebnas Mebenb ayIuTOpHAs ¢ | OmneparmoHHasi cucTeMa
ayJuTopus Juld | KonuyecTBOM pabounx MecT B | Windows, oducHbIi
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MIPOBEICHUS COOTBETCTBUM C KommuecTBOM | maker Microsoft Office.
JICKITHOHHBIX CTyAeHToB, pabouee wmecro | Cucrema
3aHATUN [peroaaBares, J0CKa | BUACOKOH(EpEHINH
ayIUTOpHAsI. Apache Openmeetings
KomnrerorepHast texHuka: | Cucrema
KOMIUIEKT (TIEPEHOCHOTO — €CIIM | YIPaBJICHHS y4eOHBIM
aymuTopuss He  000pyJOBaHA | KOHTEHTOM H OO0YYCHHEM
CTaIlMOHAPHBIM LCMS Moodle
000py1I0BaHUEM )
MPOCKIIMOHHOTO 00OPYAOBaHUS:
HOYTOYK/KOMITBIOTED, MPOEKTOP,
POCKIIMOHHBIN SKpaH/I0CKa.
[TpakTudeckue | YueOHas Mebenn ayIUTOpHAas ¢ | OnepanuoHHasi cucteMa
3aHATHUS ayIUTOPUS JUIs | KomdecTBOM paboumx mect B | Windows, ohucHBIN
MIPOBE/ICHUS COOTBETCTBUM C KoimuecTBOM | maker Microsoft Office.
NPaKTUICCKUX CTyaeHToB, pabouee Mmecro | Cucrema
3aHATUI IperoiaBaTeds, JI0CKa | yIpaBJIeHUs yIeOHBIM
ayJUTOpPHASI. KOHTCHTOM U O0Y4YeHUEM
Kommbrotepras texuuka: | LCMS Moodle
KOMIUIEKT (TIEPEHOCHOTO — €CITU
aynutopusi He  00opyaoBaHa
CTallMOHAPHBIM
000py1I0BaHUEM )
MPOCKIIMOHHOTO 000PYAOBaHUS:
HOYTOYK/KOMITBIOTEP, TPOEKTOP,
MPOCKITMOHHBIN SKpaH/I0CKa.
Mebenp aynuTopHas ¢ — Cucrema
YueOHast KOJINYECTBOM PabOUYUX MECT B BUJICOKOH(EPEHIINI
KoHcybTatu ayIUTOPUS JJIS COOTBETCTBUU C KOJTHMYECTBOM Apache Openmeetings
IPOBEICHUS CTYAEHTOB, paboyee MecTo CBo0os1HO
KOHCYJIbTaIHiA npernoiaBaTens, J0CKa pacrpoctpansiemoe I10 ¢
ayJUTOpHAs OTKPBITBIM KOJIOM
Texymmi VYuyeOHnas aynutopusi | Mebenb ayIUTOpHAas ¢ | OnepanuoHHas cuctema
KOHTPOJIb, ISt MIPOBE/ICHUS | KOMUYecTBOM pabounx Mect B | Windows, oduCHBIHA
IPOMEXYTOUH |TEKYILIEro KOHTPOJS | COOTBETCTBUM ¢ KosndecTBoM | maker Microsoft Office.
as arTecTalUs |M TNPOMEXYTOUHOH | cTyneHTOB, paboyee  Mecto | Cucrema
aTTeCTaluu Tpero1aBaTers, JI0CKa | yIpaBJIeHHs YI€OHBIM
ayIuTOpHAs KOHTEHTOM U 00y4eHuEM
LCMS Moodle
Camocrosrens | YuebHas MeGenb ayJIuTOpHAas ¢ | OnepanvoHHast cucTema
Has pabora ayuTopust/ KoJIm4ecTBOM pabounx mect B | Windows, oucHBII
CTYZCHTOB [Tomemnennst  [uist | COOTBETCTBUM ¢ KojmdecTBoM | maket Microsoft Office.
CaMOCTOSITENIbHOW | CTyA€HTOB, pabouee  mecto | JloroBop Ha
paboTHI nperno/iaBaTeds, JI0CKa | IpeoCTaBIIeHUE
00yJaromuxcst ayJIUTOpHASI. MOCTOSTHHOTO JIOCTYTIa K
Komneroreprast TeXHUKa: | cetu MlHTepHeT
NEPCOHANBHBIE  KOMITBIOTEPHI,
nepugepuiiHsle YCTPOMCTBA,
YCTPOMCTBA  TMOJKIIOYEHUS K
cetu HMHTepHer, ngocTym B

AIIEKTPOHHYIO MH(POPMAIMOHHO-
oOpa3zoBarenpHyto cpeny HTU
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(punmmana) VYpdY, KOMIIEKT
JHMLEH3HOHHOTO MPOTrPaMMHOTO
o0ecneyeHus
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