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

1.1. AHHOTaAUMSI COIEPKAHUSA MOTYJIA

Monyns «CrniennanbHble pa3aessl HaydHO-()yHIaMeHTaIbHbIX OCHOB MPO(eCcCHOHAIBHOM
JeSITeIbHOCTH» OTHOCUTCA K 00513aTeIbHOM YacT 00pa3oBaTeIbHON MPOrpaMMBbl U HAaNIpaBJieH Ha
npruoOpeTeHne 3HaHuM, HEOOXOAUMBIX JUISl U3YYEHUS TUCLMILIMH, CBSI3aHHbIX C
npodeCCHOHATBHOM MOATOTOBKOM MO CHENHMAIBHOCTH « T paHCIOPTHBIE CPEACTBA CHEUATBHOTO
HaszHaueHUs». Llenb oOyueHus — copmMupoBaTh HEOOXOAUMBbIE (DYHIAMEHTAIbHbIC 3HAHUS AT
U3Y4YEHUS CIIEHUAIBHBIX JUCLHUILINH.

Monaynbs «CrnenunanbHble pa3feiibl Hay4HO-(pYHAaMEHTAIbHBIX OCHOB IPOQecCHOHATbHON
JEATEIbHOCTH» COCTOUT U3 TpeX MAUCIUIUIMH — «Xumusa», «Teopus BEpOATHOCTH U
MaTeMaTHUYecKasi CTaTUCTUKa», «CrielnanbHble pa3aeiisl GU3NKN».

Jucnunnuza «Teopust BEPOATHOCTH U MaTEMaTUYECKasl CTaTUCTUKA» MTO3BOJISIET IOHUMATh
BEPOSITHOCTHYIO NMPUPOLY (PU3UKO-XUMHUYECKUX MPOLECCOB U NPUMEHSATh CTATUCTUUECKUE METObI
ux onucanus. @OpMUPYET CIIOCOOHOCTH BBIABUTATh TUIIOTE3Bl M NPEJIaraTh MyTH UX MPOBEPKH,
JieNaTh BBIBOJBI HA OCHOBE ASKCIEPUMEHTANIbHBIX JIaHHBIX, MPEACTaBIECHHBIX B BUAE Tpa(UKOB,
TaOJHI] WIIA TUATPAMM.

JucuumuinHa «CrienualibHble pa3aess Gu3nkm» GopMupyer y o0ydyaromuxcsi CHOCOOHOCTH
KOMIUIEKCHO W TPaMOTHO aHAJIU3UPOBATh (PU3MUECKHE IPOLECCHI; HCIOJIB30BaTh COBPEMEHHBIC
TEPMUHBI U MOHATHS B 00JIACTH €CTECTBEHHBIX HAyK

JucumiuimHa «XuMHs» HaleleHa Ha oOecriedeHne (QyHIaMEHTaIbHOW IOATOTOBKH
00y4aroIuxcsi M0 TEOPETUYECKUM BOIIPOCAaM XMMHUU Ha OCHOBE YCBOEHMS OCHOBHBIX 3aKOHOB,
3aKOHOMEPHOCTEH IPOTEKAHUS XUMHUYECKHMX IIPOLECCOB, JKCIEPUMEHTAIBHBIX METOJOB HAYKH,
HEOOXOIUMBIX JUIsl pelleHus Npo(ecCHOHANbHBIX 33Jady, a TakXke Cco3AaHus 0a3bl A
MOCJEIYIOMET0 M3Y4YCHUsl APYrHX AUCHUIUIMH TPO(PECCHOHATBHOTO IHMKIOB B COOTBETCTBHU C
npodunem o0yueHusl.

1.2. CTpykTypa M 00beM MOIYJIst

O6bem qucunmaInH ®opma HTOroBOi
Ne Mepeent eI MOV MOAYJIsl U BCEro NMPOMEKYTOYHOM aTTeCTALNU
n/n P e Y MOayJisl B 3a4€THBIX 1o JMCHUIIMHAM MOAYJIA H B
CAUHHUIAX U Yacax 1eJIOM 110 MOAYJII0
1. Xumust 3/108 3a4ueT
Teopust BEpOSITHOCTH U
2 P P 2172 3a4er
MaTeMaTu4decKas CTaTUCTHUKA
3. CrnennanbHble pa3aenbl (I)I/I3I/IKI/I 2172 3aueT
71252
HUTOT'O no moyno: HE MPEyCMOTPEHO

1.3. MocienoBaTeILHOCTH OCBOEHHMS MOAYJISI B 00pa30BaTe/IbHOM MporpamMmme

IIpepexkBU3UTHI MOAYJIsI Monyns «Hay4uHo-(hyHIaMeHTaTbHBIE OCHOBBI
poeCCHOHATHHON EATETLHOCTH

IHocTpeKBHU3UTHI 1 KOPPEKBU3UTHI Moaynbs «OCHOBBI HHKEHEPHBIX 3HAaHUI» U MOAYJIH,

MOYJIst dhopmMupyeMble ydacTHUKaMHU 00pa30BaTeIbHbIX
OTHOIICHUM




1.4.PacnpenejieHre KOMIETEHIMH MO0 AUCHHUILINHAM MOAY.JIl, IVIAHUPYeMble
pe3yJbTaThbl 00y4eHHs (MHAUKATOPBI) 10 MOIYJII0

W3ydyenne OUCHMIUIMH MOAYNIS IpeaycMarpuBaeT  (OpMUPOBAHUE  KOMIIETEHIIHIMA
MIOCPEJICTBOM TIOCJIEOBATEILHOTO OCBOCHHS PE3Y/IbTAaTOB OOY4EHHUS Ha ONpPEICICHHOM YPOBHE
CII0)KHOCTH COZIEpIKaHMUSL.

Pesynbrarel 00yueHHs 10 TUCIMILIMHE — 3TO KOHKPETHBIC 3HAHUS, YMEHHUS, OTIBIT U APYTHe
pe3yabrarhl (copepiKareabHble KOMIIOHEHTHI KOMIIETEHLMI), KOTOPBIX IUIAHUPYETCS JOCTUYb Ha
JTare U3y4YeHUs JUCHUIUIMHBI MOXYIS M KOTOpbIe JOJKHBI OyAyT MNPOJEMOHCTPHUPOBAHbBI
oOyyaronMMuCsT W OLIEHEHBl MperojaBaTelieM M0 WHAMKATOPaM/U3MEPSEMbIM KPUTEPUSM,
BKJIFOYEHHBIM B ()OPMYIIUPOBKY PE3yJIbTATOB 00YUYCHHUSI.

WNuaukatop — 3TO MpHU3HAK / CUTHAJ/ MapKep, KOTOPbIM MOKa3bIBae€T, HA KaKOM ypPOBHE
00y4aromuics TOHKEH OCBOUTH PE3YIbTaThl OOYUCHHS U UX MPEIbSIBICHUE TOHKHO MOITBEPIUTD
(axT 0CBOCHUS MPEAMETHOTO COIEPKAHHS JAHHON TUCIUTUIMHEI.

WuaukaTtopel y4YUTHIBAIOTCS INPU  BBIOOPE U COCTABIEHUM 3aJlaHUNl  KOHTPOJIBHO-
OLICHOYHBIX MEPONIPHUATHI (OICHOYHBIX CPE/ICTB) TEKYIIEH U POMEKYTOUHON aTTeCTaIIHH.

Ilepeuens
Kon u HanmeHnoBanue IInanupyemblie pe3yJibTaThl 00y4YeHUs
AUCHMIIHH
KOMIIeTeHI[ MU (MHAUKATOPBI)
MOYJIst
1 2 3

OIIK-1. Cnocoben 3Hanus:

hopmy.MpOBATh M PEIIATh | e mpupomy ~— (ba3OBBIX  PABHOBECHH B

HayqHO- METAJIIyPrUUeCKUX CUCTEMAaX

HCCIICIOBATEIbCKHUC, e TpHUpPOLY XUMHYECKUX peaxuui,

TCXHUHCCKHC, UCIONB3YEMBIX B METAUIypPrHYECKHUX

OpraHu3aIMOHHO- MPOM3BO/ICTBAX

JKOHOMHHCCKHE 1 ® CTpPOEHHE aTOMa, XHMUYECKHE DIEMEHTHI U

KOMILTCKCHBIC 3a1atH, UX COEJUHEHHUs, OOILIUe 3aKOHOMEPHOCTH

TIPUMCHSIA MPOTEKAHHS XUMUYECKHUX PEaKITHii

dbyHIaMEHTaIbHBIC Vienus:

3HaHUS. o

® TPOTHO3MPOBATH M OMNPEICISATh CBOWCTBA
COEJMHEHUIl M HampaBlIeHUS XUMHUYECKHX
peakuuii
XUMISE Hmems onvim/énadems:
® METOJaMH HU3MEpPEHUsl TEIIOBBIX 3(PPeKToB

XUMHUYECKMX  peaklud,  MapluaJIbHBIX
MOJIBHBIX BEJIMYHH, PaBHOBECHBIX
XapaKTepUCTHK

® METOJaMM KHHETHUYECKOT0 aHAJIN3a
[1K-1. CraButh M pemars | Ymenus:

WH)XXCHEPHBIE M HAy4dHO- e lcnosnb30BaTh OCHOBHBIE XUMUYECKUE
TEXHUYECKHE 3aJaud B 3aKOHBI, TEPMOJIMHAMUYECKUE

obyactn CBOEH CIIpPaBOYHBIE JAHHBIEC U
npodeccuoHanbHON KOJIMYECTBEHHBIE COOTHOIICHMS
JCATCIIBHOCTH M HOBBIX HEOPraHUYECKOU XUMUU IS
MEXIUCLUIUITMHAPHBIX MOJEIIMPOBAHHUS IPOLECCOB C YJaCTUEM
HallpaBJICHUN c METaJLIOB

UCIIOJIb30BaHUEM




CCTCCTBCHHOHAYYHBIX n

MaTeMaTHYeCKUX

MOJICIICH.

[1K-5. Cnocoben | Hmemsb onvim/enadems.:

IPUMEHSTh e 00pabOTKH pPE3yIbTaTOB
UHCTPYMEHTApUI 9KCIIEPUMEHTOB U MCIIBITAHUH, B
popmanuzanuu TOM YHUCJIE C TIOMOIIIBIO
UH)KEHEPHBIX, Hay4HO- ABTOMATH3HUPOBAHHBIX METOJIOB
TEXHHUYCCKHUX 3a1a4, 00paboTKH pPe3yabTaTOB

NPUKIAHOE IPOrPaMMHOE
oOecrnieyeHue Mpy pacyere,

MOACINPOBAHUU n
IMPOCKTUPOBAHUN
TEXHUYECKUX OOBEKTOB H
TCXHOJIOTHYCCKHUX
IIPONHECCOB.

OIIK-2. Cniocoben
CaMOCTOSITEIILHO CTaBUTh,
dbopMaIi30BBIBaTH U
pemarhb 3a1auu,
OTHOCSIIITUECS K
npoeCCUuOHATBLHON
NeSITeIbHOCTH, UCTIOJIB3YS
METOJIbI MOJICTTUPOBAHUS U

Suanus:

e OCHOBEHI TEOPUH BEPOSITHOCTH u
MaTeMaTH4YECKOM CTaTUCTHKH,
HEOOXOIUMBIC JIJIs PEIICHUS MPAKTHUYECKUX
3aJ1a4;

Ymenus:

¢ [IPUMCHATH METOAbI MATCMATHYCCKOI'O
aHalli3a 1 MOJCIIHUPOBAHUA,
TCOPECTUYICCKOI'O U

MaTeMaTUYeCKOI o
HKCHEPUMEHTAIBHOIO UCCIIEJOBAHUS

Teopust aHaJIM3a.

JUIS pEIlIeHUs] MPAaKTUYECKUX 3a/ad.

BEPOATHOCTH U K5 C 5 17 P

MATCMATHYCCKAS -5. noco0eH | Mmuems onvim/enadems:

CTATHCTUKA HPUMEHATD 5 ® B OpraHu3aluu COOCTBEHHOM
MHCTPYMCHTapHH JeSITEIbHOCTH, B BBIOOPE TUITOBBIX
bopmanuzanum

METOJIOB ¥ CTIOCOOOB BBITIOJIHEHUS
WHKEHEPHBIX, Hay4yHO-
TeXHUUECKIX 3ayau, 3aJ1a4, B yMEHUH aHAIU3UpPOBaTh,
NPUKIIAJTHOE POTPAMMHOE CpaBHHUBATb U OLUCHUBATH UX
o0ecrieyeHre npu pacyere, PE3YJIbTAThl, UCIOJIB30BATh OCHOBHBIE
MOAEINPOBAHUNA u METOBI U IPUEMBI MATEMATUYECKOM
IPOCKTHPOBAHUH CTaTUCTKH JIUTSL PEUICHUS TPAKTHYECKUX
TEXHUUYECKUX OOBEKTOB U

3a1ad.
TEXHOJIOTUYECKHUX
IIPOLIECCOB.
OIIK-3. Cniocoben 3uamo:
IUIaHUPOBATh ¥ POBOAMTE | ® (yHIaMeHTalnbHble (pU3MIECKUE OIBITHI, HX
KOMIIJIEKCHBIE POJIb B Pa3BUTHH HAyKH,
HCCITEIOBAHNS H * HasHaueHMe U IPUHLMNBL  JeHCTBUA

BOXHEUIINX (PU3NUECKUX TPUOOPOB.
CrnennanbHble U3BICKaHUS IS PEeLIeHUs

pazaenbl GU3NKH

HWHXXCHCPHBIX 3a/1a4,
OTHOCSIIIUXCS K
npodheccCuoHaNBHOM
NESITeIbHOCTH, BKITFOYAs

Ymemn:

e paboraTh C mpubopamMu U 00OPYHOBAHHEM
COBpEMEHHOM (pr3nuecKoii 1abopaTopuy;

® 1CIOJIb30BaTh pazIMYHbIe METOJIUKU
¢u3uyecKknx  M3MepeHuit U 00paboTKu
OKCTIEPIMEHTAITHHBIX JTaHHBIX, B TOM YHCIIE C




MMPOBCACHUC HBMGPGHHﬁ, MIPUMCHCHHUCM KOMHBIOTGpHOfI TCXHUKU H

TIAHHPOBAHHUE H MH(OPMALIMOHHBIX TEXHOIOTHI NPH PEIICHUN
IIOCTaHOBKY safad,
Hmemwb onvim/enadems:
IKCIIEPUMEHTOB,
® HaBBIKAMH UCTIOJIb30BAHUS METOJIOB
UHTEPIIPETALNIO
¢bu3nvecKoro MOJICIIMPOBAHUS B

IMOJIYYCHHBIX pPE3YJIbTAaTOB. UHKEHEPH ol NPAKTUKE;

® JIPUMCHCHHA OCHOBHBIX METOIOB (bl/ISI/IKO'
MAareMaTu4dCCKOro aHajlani3a OJjid PCIICHHA
CCTCCTBCHHOHAYYHBIX 3aJ1a4,

[TK-5. Cniocoben 3uamo:

MPUMCHSITh ® OCHOBHBIC TIOHSITHS, 3aKOHBI W MOJEIHU
WHCTPYMEHTapHil (r3nkn.

dbopmanuzanumn Youems:

® JCIIOJB30BATh MCTOIbI (1)I/ISI/II-IGCK0I‘O
1 MaTCMaTH4YCCKOro
MOJCIIMPOBAHUS, 4 TAKIKC

HHXXCHCPHBIX, HAYYHO-
TCXHHUYCCKHX 3a1a4,

NPUKIIAJHOE TPOTPAMMHOE MPUMEHSITh METOJIBI (PU3HKO-
00ecneueHue Ipu pacyere, MaTeMaTHYECKOTO aHaIu3a K
MOJICTTMPOBAHHUHU H PCLICHHIO KOHKPETHBIX
IPOEKTUPOBAHUH €CTECTBCHHOHAYYHBIX

TEXHUYECKUX OOBEKTOB U TEXHUHCCKUX HpO6J'I€M

TCXHOJIOTHYCCKHUX
IMpoIcCCoB.

1.5.®@opma oOyuenust

Peanuzanus Moaynst mperycMOTpeHa it 00y4aroIuXxcst o O9HOM (opme.

PA3JIEJI 2. TIPOI'PAMMBI MOAYJIA

CrieninanbHbIe pa3esibl HaydYHO-(yH/IaMEHTAIbHBIX OCHOB MPOodecCuOHaTBHOM

ACATCIBHOCTHU

2.1. PABOYAS MTPOT'PAMMA JUCHUIIJINHBI

Xumust
Pabouas nporpamma IUCHUIUIMHBI COCTAaBIEHA aBTOPAMU:
Y4eHnas creneHb IMoapa3nenenune
Ne ni/m ®amuiausa Umsa OtyecTBo > | JI0JIZKHOCTh Apasi
Y4Y€HOe 3BaHHe
1 cTapuImin ernapTamMeHT
[IpoxopoBa OxcaHa P flemap
MpenojiaBaTe | €CTECTBEHHOHAYYH
BukroposHa
b oro oOpa3oBaHMs




2.1.1. COAEP’KAHUE U OCOBEHHOCTHU PEAJIM3ALIUU JUCHUITJIMHBI

Xumus

2.1.1.1. Texnosoruun Oﬁy‘leHI/IH, HCII0JBb3YEMbIC NIPU U3YUYCHUHU TUCHUIIMHBI MOAYJISA

CwMmenranHoe 00y4eHHE C HCIIOJIb30BaHUEM AJIEKTPOHHOTO O0YUIEHHSI.

2.1.1.2. IInanupyemble pe3yabTaThl 00y4YeHHs (MHIMKATOPHI) MO AUCUHUILINHE

Koa n HauMeHOBaHHe

IInanupyemblie pe3yabTarbl 00y4eHHsl (MHAUKATOPHI)

KOMIEeTeHIHU
OIIK-1. CnocobeH | 3nanus:

hopmynMpoBaTh M PEWIATh | ¢ mpupoxy (HA3OBBIX  PABHOBECHIT B METAUIYPrHUECKHX
Hay4HO-HCCIIEI0BATEIIbCKHE, CHCTEMAX

TCXHUHCCKHC, e NpPUPOJY XUMHYECKMX  pEaKIMif, HCIOJBb3YEMBIX B

OpraHU3aIMOHHO-
SKOHOMUYECKHE u
KOMILJIEKCHBIE 3aJa4u,

IIPUMCHA (I)YH,Z[aMeHTaJ'IBHBIe
3HaHMHA.

METaJUTyPIHUE€CKUX MPOU3BOJICTBAX
® CTPOCHHME aTOMa, XUMUYECKUE BJIEMEHThl M MX COCAMHEHUS,
00111e 3aKOHOMEPHOCTH ITPOTEKAHUS XUMHUYECKUX PEaKIui

Ymenusa:

® [IPOTHO3UPOBATL K OIPCACIIATH CBOMCTBa COCIMHECHUNU U
HalIpaBJICHUA XUMHUYCCKUX peaKquI
Hmems onvim/enadems:

¢ MCTOAaMHU H3MCPCHHA TCILJIOBBIX 3(1)(1)6KTOB XUMHNYCCKHUX
peaKuHﬁ, napuuajbHbBIX MOJIBHBIX BCJIMYWH, PABHOBCCHBIX
XapaKTCPHUCTUK

METOJaMM KMHECTHYCCKOI'O aHaJln3a

[IK-1. CraButh u pemath

UHXXEHEpHbIE U HAy4HO-
TEXHUYECKHE  3aJauyd B
obsactu cBOEH
npo¢ecCuOHAIBHON
NESATEIBHOCTY U HOBBIX
MEXIUCHUTIITMHAPHBIX
HaIlpaBJICHUN c
HCII0JIb30BaHUEM
€CTECTBEHHOHAYYHBIX u

MaTEMATUYECKUX MOJENIEH.

Ymvenus:

e lcrmoab30BaTh OCHOBHBIE XUMHYECKHE 3aKOHBI,
TEPMOJIMHAMUYECKUE CIIPABOYHBIE TAHHBIE U
KOJIMYECTBEHHBIE COOTHOIIICHUSI HEOPTAaHMYECKOW XUMHUU
JUTSL MOJIETTUPOBAHMS IIPOLIECCOB C y4aCTUEM METAJIJIOB

I1IK-5. CnocobGeH npuMeHsTh
MHCTPYMEHTapHUU

(dbopmanuzaui UHKEHEPHbIX,
HAYYHO-TEXHHUYECKUX 3aJ1ad,

NPUKIAJHOE  MPOrpaMMHOE
o0ecrieueHrne TMpU pacyere,
MOJICIUPOBAHUH u
MIPOEKTUPOBAHUU
TEXHUYECKHX OOBEKTOB H
TEXHOJIOTHYECCKUX

ITPOLECCOB.

Hmemv onvim/énademn:

e 00paboTKH pPe3yabTaTOB SKCIIEPUMEHTOB U
HCIBITAHUI, B TOM YHCIIE C IIOMOIIBIO
ABTOMATHU3UPOBAHHBIX METOJ0B 00pabOTKU
pe3yIbTaTOB




2.1.1.3. Conep:xkanue JUCHUNIMHBI

Kox
pa3jaesion
U TEM

Paznen, Tema
JUCHUTITIMHBI

Conep:xanue

P1

Xumusg u
nepuoanyecKasi
CHCTEMA DJIEMEHTOB

OcCHOBHbBIE XUMUYECKHE MOHATUSA. MaTepusi U BELIECTBO.
ATOM, MoOJIeKy/a, XMMUYECKUN 3JIEMEHT. BaleHTHOCTh U

CTETIEHb  OKWCJIGHUS  dJeMeHTa.  ATOMHas U
MoJIeKyIsipHas Macchl. KonmmuecTBo BemiecTBa — MOJIb.
OcHoBHbIE M10JIO’KEHHUS u (bopMyITHPOBKH

byHIaMEHTAIbHBIX XUMUYECKUX TEOpPU M 3aKOHOB:
ATOMHO-MOJICKYJISIPHAsE ~ T€OpHs, 3aKOH COXPaHCHHS
Macchl W DSHEPrUM, NEPUOJUYECKUM 3aKOH, TEOpHs
XUMHUYECKOTO CTpOEHUS BEILIECTBA. OcHoBHbIE
MOJIOKEHUS U (POPMYITMPOBKU T'a30BbIX 3aKOHOB XUMUHU:
MPOCTBIX OOBEMHBIX OTHOIICHUU, ABOTaJIpO, YpaBHEHUE
MenneneeBa-Knaneiipona. OCHOBHBIE TMOJOXEHUS U
(GOPMYTUPOBKH CTEXMOMETPUUYECKUX 3aKOHOB XHUMHH:
MOCTOSIHCTBA ~ COCTaBOB,  SKBUBAJIEHTOB,  KPAaTHBIX
oTHomieHUW. [loHsATHE  XMMHYECKOr0  HKBUBAJICHTA
3JIeMEeHTa U coeMHeHus. MolisipHas macca SKBUBaJIEHTa
U MOJSIpHBIA  DKBUBAICHTHBIH  o0beM.  OOmiee
npelacTaBieHue 00 arome. OIeMEHTapHbIE YaCTHIIbI
aTomMa, aTOMHOE SApPO, H30TOMbI, W300apbl, H30TOIIBI.
[loBenenue snexkrpoHa B arome. KBaHTOBBIN Xapakrtep
W3MEHEHUH dHepruu. /{BoMCTBEHHAs MPUPOAA HIEKTPOHA.
YpaBHeHue JIyn e bpoiiss. ITpuHIMI
HeonpezaeneHHocTu ['eitzenOepra. [lonsTue o BoIHOBOMU
¢byuknun.  YpaBuenue Ilpenunrepa. ['nmaBHoe
opOuTaIbHOE KBAaHTOBBIC 4YMCIa. MarHUTHOE KBAaHTOBOE
yycio. CHUH 3J€KTPOHA U CIIMHOBOE KBAHTOBOE YHCIIO.
Cxema CTpPOEHHS DJIEKTPOHHOM OO0OJIOYKHM aToma II0
YeTblpeM KBaHTOBbIM uuncnaMm. [lpunuun Ilaynu u
cienctBusi u3 Hero. OmnucaHue 3JIEKTPOHHON 000JOUKH

aroma 3JIEKTPOHHBIMU dbopmynamu u
aNekTpoHorpaguueckum metogom. I[lpaBuno ['yHna.
CnuHoBas Teopus BAJICHTHOCTH. 3anojHeHue

DJIEKTPOHAMM  JHEPIeTHYECKMX  COCTOSHMM  aroma
COIVIACHO NpPHMHLMIY MHUHUMyMa »SHepruu. Ilpasuia
KireukoBckoro. Ilopsnok 3amoiHeHUs 3JIEKTPOHAMM
DHEPreTUYECKUX YPOBHEN U MOAYypOBHEU. MneanbHas u
peasibHass cxe- Mbl. OOmas snekTpoHHas (Gopmylia
aTOMOB, s-, P-, 0-, f- ameMeHTbI. DIeKTPOHHAs CTPYKTYypa
aTOMOB M IE€PUOJMYECKAss CHCTEMa DJEMEHTOB. 3aKOH
Mozmu. Ilepuonuueckuii 3axkoH . M. Menneneesa.
CoBpemenHnast ~ ¢opmynupoBka  3akoHa. [IpuuumnHa
NEPUOANYHOCTH H3MEHEHHUs CBOMCTB 3JIEMEHTOB M HX
coequHeHn. CTpyKTypa MNEpUOJAYECKON  CHCTEMBI
JJIEMEHTOB. ITepuonsl, IPYIIIBL, MOATPYIIIBL.
[lepuoanueckoe H3MEHEHHE CBOMCTB  XUMHYECKHX
2JeMEHTOB. Paguychl aTOMOB M HOHOB. OHEprus
MOHM3AIMK.  ODHEprusi  CPOACTBA K  DJIEKTPOHY.




DNEeKTPOOTPULIATENLHOCTh.  KHUCIOTHO-OCHOBHBIE U
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA BELIECTB.

P2

KucJ10THO-0CHOBHBIE M
OKHCJIUTEIbHO-
BOCCTAHOBHTEJILHBIE
CBOMCTBA BellecTB

HSMGHGHI/IC KHUCJIIOTHO-OCHOBHBIX 158 OKHCIIUTCIIBHO-
BOCCTAHOBUTEJILHBIX CBOMCTB BEILIECTB B 3aBUCHMOCTH OT
CTEIIEHU OKHCIICHHMS DJIEMEHTA, OT IIOJIOKEHUS B TaOJIMIIC
J. Y. Menneneena.

P3

XuMu4yeckas CBA3b

XuMu4eckas CBsI3b. Y CIIOBUS €€ 00pa30BaHMsl, IPUPOIA U
napameTpbl CBSI3U. DHepreTu4ecKue KpUBBIE
B3aMMOJICHCTBYIOIIMX aTOMOB Bojopona. KoBaseHTHas
XUMUYECKast CBsI3b. OJHOSIEKTPOHHBIM MEXaHU3M €€
oOpa3oBanus. IloHATHE KOBaJEHTHOCTH 3JEMEHTOB.
KpatHocTs cBsi3u. JIOHOpHO-aKLENTOPHBIA MEXaHU3M
o0pa3zoBaHusi KOBaJeHTHON cBsi3u. Hacelaemocts u
HaIlpaBJICHHOCTb  KOBAJIEHTHOW  CBA3U.  CTpyKTypa
MOJIEKYINl, G-, T-, O-CBSI3U, Sp-, SP?-, SP>-rubpumm3amms
AIEKTPOHHBIX 00akoB u IIPOCTPAHCTBEHHAS
KoHpurypanus Mmoiekyid. llomspHas w HemonsipHas
KOBAJICHTHAsE CBA3b. /JIMIMONBHBIA MOMEHT CBSI3U U
MoJsieKynbl. ['eomerpuueckas CTpyKTypa  MOJEKYIL
Onucanne XUMHYECKOW CBSI3M METOJIOM MOJIEKYJISIPHBIX
opbuTaneif. Cxemsl obpasosanms Hz, H'2, He'? mno
Metony MO. DHepreTuueckue cxembl 00pazoBaHUs
Mosiekyn N2 u O2 no MEeToy MOJIEKYJISIPHBIX OopOuTanen
(MO). MWonnas cBsi3p u ee cBoicTBa. [lonsTue
AIIEKTPOBAJIEHTHOCTH.  MeTannuueckas  CBs3b, €€
ocobeHHOCTH. BomoponHas cBs3b M €€ BIUSHUE Ha
¢usznueckue M XUMHUYECKHME CBOMCTBA  MOJIEKYII.
MexMOJIeKyIIpHOE B3aUMOJICHCTBHE.

P4

JHepreTuka
XUMHYECKHUX MPOIECCOB

OcHOBHbIE TIOHATUS XMMHYECKOM TEpMOJIMHAMHKHU.
BuyTpeHHsAs 3Heprus W dHTanblusg cucteMsbl. IlepBbii
3aKOH TEPMOJMHAMUKH. Tennossle 3¢ deKTh
XUMHYECKHUX peaxkuuil. Terutora (oHTANBIINS)
0o0pa3oBaHUs XUMUYECKUX cOelMHEHUH. 3akoH JlaBya3be-
Jlarutaca. OCHOBHOM 3aKOH TEPMOXMMHHM — 3aKOH 'ecca n
ciencTBuss M3 Hero.  OHrponus.  Hampasnenue
XUMHUYECKHUX IIPOLECCOB B H30JUPOBAHHBIX CUCTEMAX.
Bropoii 3akoH TepmonuHamuku. OHeprus ['nb6b6ca.
Hanpasnenue u mpenen camMOIPOU3BOJIBHOTO TEUEHUS
XUMHUYECKHX PEaKIUM.

P5

CxopocTthb peakuuii u
MeTO/IbI ee
peryJupoBaHus

CKOpOCTh TOMOTEHHBIX peakiuii. 3aBUCUMOCTh CKOPOCTH
OT KOHIICHTPAIIMA PEarupYIONMUX BEIIeCTB. 3aKOH
neiictBus  macc.  KoHcTaHTa  CKOPOCTH — pEaKIIHH.
3aBUCHMOCTh CKOPOCTH pEaKIUU OT TeMIIepaTrypsl M
OPUPOABI pearupyroomux BemecTB. [IpaBuno Banrt-
l'odpda. Tlonstue 006 sHeprum akTHBAIMU. Y paBHEHHE
Appennyca. CKOpPOCTh Te€TEPOT€HHBIX XUMHYECKHX
peakumii. Mx ocoOGennoctu. IloHsiTne o Katammsze u
KaTajan3aTopax.

P6

Xumuueckoe u ¢pazoBoe
paBHOBecHe.
Kouaebareabnbie
peakiuumn

OOGpatumbie W HeoOpaTUMBIE pEaKIUH. XUMHUYECKOE
paBHoBecue. KoHcranta  paBHoBecus.  (CmelieHue
paBHOBecus, npuHuun Jle- Illarense. @®azoBoe
paBHOBECHE, OCHOBHbIE MOHATHS. OIHOKOMIOHEHTHBIE




CHUCTCMBI, AuarpaMma COCTOSAHHUA BOJBI, (ba30BI:Ie
nepexoasl. KomebarenpHble peakiuu (MepUOANYECKUE
peakuun). KoneGaHuss  KOHIEHTpaUMi  HEKOTOPBIX
MPOMEXKYTOUHBIX  COCIUHEHUN U, COOTBETCTBEHHO,
CKOpOCTEN peaKIuil.

P7

PacrBopsI

PactBoppl.  CnocoObl  BbIpaXeHHs  KOHLIEHTpPAlUU
pactBopoB (%, MonspHas, HOpMallbHas, THUTP).
PactBopumMocTs.  CBOMCTBA  MCTHUHHBIX  PacTBOPOB.
3akonsl Payns u Bant-I'odda. PactBopsl a5ekTponuTos.
Teopus anekTpoauTudeckon auccoruanuu. CuibHbBIE U
cinabble  DJIEKTPOJUTHI. Crenenb  JAMCCOLUALINM.
Koncranra JTCCOLIUAITIH. ManopactBopumblie
anektponuthl. IIpousBenenue pacrtsopumoctu (I1P).
HNonoobmennble peakiuu. [IpaBuna HamucaHUs HOHHBIX
ypaBHeHU peakuuid. KucioTel, OCHOBaHHS W COJM C
MO3UIUN TEOPUU AJIEKTPOIUTUUYECKONW JIHUCCOLMALINU.
DneKTponuTHdecKkass  auccouuanuss Bonabl. MoHHOe
Npou3BeeHHe  BOJBL.  BomopomHblii  moKa3aTelb.
I'uaponus comnelt (Bce cimyyan).

P8

DJIEKTPOXMMHYECKHE
CHCTEeMBbI

Bo3HUKHOBEHME IBOMHOTO JIEKTPUYECKOrO CJIOS Ha
rpaHule METAJUI—BOJIa, METAJUI—PAaCTBOP. DJIEKTPOJHbIE
noreHuuansl. CTaHAapTHBINA BOJLOPOAHBIN 31eKTpo. Psin
CTaHJAPTHBIX IEKTPOIAHBIX IOTCHIUAIOB. Y DaBHEHHE
Hepacera. OKucnuTenbHO-BOCCTAHOBUTENBHBIE PEAKIIUH.
Merton nonypeaxkuuii.

Teopust raJibBaHUYECKUX 3JIEMEHTOB. MeIHO-IMHKOBBIN
anemedHT anwmdng- Sxkobu. DJIC rambBaHUYECKOTO
aleMeHTa. SIBJIeHMs] TOJIIpU3alUu U JICTOJISIpU3ALUU.
KonneHnTpaunoHHblii rajbBaHU4YeCKUU JJIEMEHT.
CymHocts  2nextponusza. Karomnele u  aHOJHBIE
IIPOLIECCHl  NIPU  DJIEKTPOJIM3€  BOJHBIX  PAaCTBOPOB
ANIEKTPOJINTOB.  ODJEKTPOJIM3  pacIUIaBOB.  3aKOHBI
Q@apazges. Bwixog mno TOKy. Koppo3ust merannos.
Knaccugukarus koppo3HoHHBIX MporeccoB. CyIIHOCTb
XAMHYECKOU U DJIEKTPOXMMHUYECKON  KOpPPO3HH.
@axkTopsl, ONPEAEIAIOIINE CKOPOCTh KOPPO3UU. MeTo bl
3aI0ATBl  METAUIOB  OT  KOpPpO3uU.  XHMHYECKHE
UCTOYHUKHU 3JIeKTpudeckoil snepruu (XMI3). IIpunimn
JICMCTBHSI  CBHUHIOBOTO  KHCJIOTHOTO  aKKyMYJISTOpA.
[IpuHuUI [EUCTBUSA ILEIOYHOIO JKEJIE3HO-HUKEIEBOIO
aKKyMYJIATOpA. [TprHIMD JNEUCTBUSA JKEIIE3HO-
MapraHieBoro rajlbBaHUYECKOro syeMeHTa (DJIeMeHT
Jlexnanme). ToruBHbIe 3neMeHThl. [IpuHIMn nefcTBus
KHMCJIOPOJHO- BOJIOPOJHOIO TOILIMBHOIO JIEMEHTA.

2.1.1.4. 5sI3bIk peaiM3aiuu MPOrPpaMMbl
IIporpaMMa AMCHMILIMHBI PEATU3YETCS HA TOCYAApCTBEHHOM A3bIke Poccuiickoit denepannn.

2.1.2.YYEBHO-METOJANYECKOE U TH®OPMALHNOHHOE OBECIIEYEHHUE

JUCIHUATLTAHBI

Xumus
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DJIEKTPOHHBIE pecypchl (M31aHNS)

1. Xumus. Metoguueckue yka3zaHusl K BBIIIOJIHEHUIO pacueTHbIX padoT Hwxuuii Tarmn: HTU
() VYpdVY, 2018. — 25c¢. PerucrpanuoHHslii yderHslii HOMep 15-02/18089-17.
http://elib.ntiustu.ru/105#target-1888

2. Xumusi. MeToauvecKkrue yKa3aHHs K BBITOJHEHUIO J1abopaTopHbIX padoT Hwxuuit Tarwm:
HTU (p) YpdVY, 2018. — 49c. Perucrpaunonnsiii yderHoiii Homep 15-02/18108-17
http://elib.ntiustu.rU/105#target-2700

ITeyaTHbIEe H31aHUA

1. 'muaka H.JI. OOmas xumus: yueOHuk s OakamaBpoB. M.: FOpaiit, 2012. 898 c. — 191
9K3.

2. I'muaka H.JI. 3amgaum w ynpaxkHeHus 1o oOmie XxuMuu: yd.moc. s By3oB M.: KnHopyc,
2012. 240 c. — 187 3k3.

3. XUMUS: metoauueckue yKazaHus W KOHTpOJIbHBIE 3amanust s ctyneHtos / C.JI.
Bamenko, E.A. Hukonenko, M.I1. KonecankoBa, H.M. Tutos. ExatepunOypr: ®I'AOY
BIIO YP®YV, 2010. 49 c. (mecto xpanenus — JEHO).

IIpodeccnonanbubie 0a3bl
CHCTEMBI

JAHHBIX, HH(OPMANMOHHO-CIIPABOYHbIE H TOUCKOBbIE

1.9BC «YuuBepcurerckas oudnmoreka onnaita» (http://biblioclub.ru)
2.9BC «Jlanb» (https://e.lanbook.com/ ).
3.9b «Onekrponnas oudmrorexka HTW» (http://elib.ntiustu.ru).

Matrepuansi aas jauy ¢ OB3
Becy konrent OBC mpencraBieH B Buzae (¢aiuioB crneuuanbHoro (Qopmarta  Juis
BOCITPOU3BCACHUA CUHTE3aTOPOM pPCYHU, a TaK K€ B TECCTOBOM BUAC, IPUTOAHOM JJId INPOUYTCHUA C
UCIIOJIb30BAaHUEM SKPAHHOM JyIbl M HACTPOMKONW KOHTPACTHOCTH.

2.1.3.MATEPUAJIBHO-TEXHUHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
Xumus

CgeneHusi 00 OCHAIEHHOCTH IMCHMILIMHBI CHEHMAJIM3MPOBAHHBIM M Ja00pPaTOPHLIM
o0opyaoBaHHeM M IPOrPaMMHBIM O0ecredYeHneM

Ne Bup 3ansgTuit HaumenoBanue OcHalleHHOCTh CIeaIbHBIX [Iepeuenn
m\ CIIEIIHAIHLHBIX IMOMEIICHUI 1 IIOMEIIECHUN JIJISI MIPOTPaMMHOTO
I MMOMEIICHHH 1 CaMOCTOSITENTLHOM pabOTHI obecneueHuUs.
TTOMEIEHUH I PexBU3NTEHI
CaMOCTOSATEILHO MOATBEPKIAIOILIETO
1 paboTHI JIOKYMEHTa
1 | Jlekmuu YuebHast Meb6enb ayTuTOpHas ¢ Microsoft Windows,
ayTUTOPHS sl | KOJTHMYECTBOM pabovmX MECT B opUCHBIN MMaKkeT
MIPOBEICHUS COOTBETCTBUH C KOJIMUYECTBOM Microsoft Office,
JIEKINOHHBIX CTY/IEHTOB, paboyee MeCTO Horosop Ne  43-
3aHATUN npenojaBaTess, 10cKa 12/1712-2019 oT
ayIUTOpHasl. 18.11.2019.
KoMIIIEKT nepeHoCHOro
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http://elib.ntiustu.ru/1888/getFile
http://elib.ntiustu.ru/105#target-1888
http://elib.ntiustu.ru/1888/getFile
http://elib.ntiustu.ru/105%23target-2700
http://biblioclub.ru/
https://e.lanbook.com/
http://elib.ntiustu.ru/

MPOEKIIMOHHOTO 000PYIOBAHUS:
HOYTOYK, TPOEKTOP, IKpaH Ha
ITaTUuBEC.

JlaGopaTopHbie
3aHSITHS

VYyeOnas
ayJUTOPUS JIJIS
MIPOBEICHUS
nabopaTOPHBIX
3ansTuii (331
umu 335 ayn).

e [IIkad BBITSKHOM, 2 TIT

e MaruutHas Memanka [13-6100,
4 wr

¢ JIAB-TBH-01/19 ¢ kppbImkoit
BOJIsIHAs OaHA-TepPMOCTaT
+15°...100°C, Toun. +-0,1°C,
1911, nepemennBanue padodeit
KUAKOCTH, OXJTaKIAIOIIHMA
KOHTYp, pabodee MpoCTPaHCTBO
295x370x150

e [lIxad cymmibpHbBIH
naboparopusiiit CHOJI 35.35./3

e Becbl TEXHUYECKHUE
anextporHsie Ohaus SPU 2001
(npenen B3pemmBanus 2000 r,
uena jaenenus 0,1 r)

¢ Konbonarpesarens JIAB-KH-
500-3, Ha 3 k01651 10 500 M

e XyMuYeckas mocyaa

e Mepnas nocyzaa

¢ 24 TabypeTku

e Jlocka ¢ moJICBETKOM, CTON U
CTYJI JIJIsl TIPETIO1aBaTems

e Ta0Oiuupl Meneieena,
pPacTBOPUMOCTHU

He tpebyercs

Koncynbranuu

Vuebnas
ayJIUTOPHS IS
MPOBEACHUS
KOHCYJIbTAIIUI

MeOenb ayuTOpHas C
KOJIMYECTBOM pabo4MX MECT B
COOTBETCTBHUH C KOJIMYECTBOM
CTYJEHTOB, pabouee MeCTO
IpernoiaBaTens, JocKa
ayJIUTOpHAsI.

Kommiekt nepeHocHOoro
IIPOEKIIUOHHOTO 000PYIOBaHUS:
HOYTOYK, TPOEKTOp, IKpaH Ha
IITaTHBE.

He tpebyercs

Texymui
KOHTpOJIb,
IIPOMEKYTOUHAs
aTTecTanus

VYueOHas
ayIUTOPHUS JJISt
MIPOBEICHUS
TEKYIIETO
KOHTPOJISI U
MPOMEKYTOYHO
U aTTecTaluu

MeOenb ayTuTOpHas C
KOJIMYECTBOM pabo4HnX MECT B
COOTBETCTBHUH C KOJIMYECTBOM
CTYJEHTOB, pabouee MeCTO
IperoiaBaTens, J0cKa
ayJIUTOpHAsI.

He tpebyercs

CamocrosTenbHas
paboTa CTy/IeHTOB

ITomemenus s
CaMOCTOSTEIIHLHO
it paboThI
o0yJaromuxcst

MeGenb ayauTopHas ¢
KOJIMYECTBOM Pa0OYHX MECT B
COOTBETCTBUHU C KOJIMYECCTBOM
CTY/IEHTOB, paboyee MeCTO
IpernojaBaTess, 10CKa
ayIMTOpHasl.

OnepannonHas
cuctema Windows,
O(UCHBIN MaKeT
Microsoft Office,
Horosop Ne 43-
12/1712-2019 ot
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KomMmnbprotepHas TexHuKa: 18.11.2019;
MIEPCOHATHLHBIE KOMITBIOTEPHI, JloroBop Ha
nepuepuiinbie yCTPOCTBa, IIpEOCTaBICHUE
MOJIKITIOYEHUS K ceTH VIHTEepHET, | MOCTOSTHHOTO
JOCTYH B 3JICKTPOHHYIO JOCTYTa K CETH
nH(POPMAIIMOHHO- WuTepuer ot
obpaszoBarensHyto cpeny HTU 30.12.2019 Ne
(bummana) YpdVY, KOMIUIEKT 800037
JHMILIEH3UOHHOTO MTPOrPAMMHOTO

o0ecreveHus.

2.2. PABOYAS ITPOI'PAMMA JUCHUIIJINHBI

Teopuﬂ eepoAmHocmu u mamemamudeckas cmamucmuxka

PabGoyas nporpamMma IUCHMIUIMHBI COCTABJICHA aBTOPAMU:

Y4enas crenenp Moapa3nenenne
Ne i/ ®avuniausa Umsa OtyecTBo > | JI0JIZKHOCTD Apasi
y4eHoe 3BaHHe
o crrapTaMeEHT
emun Cepreit KaHa. puz.-mar.
C Hemap

1 JIOTICHT €CTECTBEHHOHAYYH
EBrenbeBuu HayK, TOIIEHT

oro o0Opa3oBaHMs

2.2.1. COAEP’ KAHUE U OCOBEHHOCTH PEAJIM3ALIUN JUCHUIIJIMHBI

T€0p1/lﬂ 6EPOANHOCMU U MamemamudecKkas cmamucmuxka

2.2.1.1. TexHo10ruM 00y4eHUsl, HCMOJIb3yeMble TPU U3YyYEeHHH THCUMIIIMHBI MOLYJIs

CMemanHoe 06yquI/Ie C UCITIOJIb30BAHUEM BJICKTPOHHOTO O6y‘leHI/I${.

2.2.1.2. IInannpyemble pe3yabTaThbl 00y4YeHHs (MHIMKATOPHI) O AMCHUIINHE

Koa m HauMeHOBaHue
KOMIIETCHIIMH

Ilnanupyembie pe3ybTaTbl 00y4eHHs (MHINKATOPHI)

OIIK-2. Ciocoben
CaMOCTOATCIIbHO CTaBUTh,
(bopMaM30BBIBATE M PEIIATh
3aJ1au, OTHOCSIIUECS K
npodeccnoHanbHOM
JeSITETIbHOCTH, UCIIOJIB3YS
MCTOABI MOJCIIMPOBAHUSA U
MaTeMaTHYECKOTO aHaIIN3a.

3nanus:

® OCHOBBl  TEOPUM  BEPOSTHOCTH U  MATEMaTUYECKOMN
CTaTUCTUKH, HEOOXOMUMBbIe Uil pEIIeHUs MPaKTHYECKUX
3aj1ay;
Ymenus:
® [IPUMEHSTh METOJIbl MATEMAaTUYECKOT0 aHaIu3a 1
MOJIETTUPOBAHMUS, TEOPETUUECKOTO 1
AKCIEPUMEHTATBLHOIO UCCIICIOBAHUS JIJISI PEIIECHUS

MPaKTUYCCKUX 3a/1ay.
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[1K-5. CniocoGeH npuMeHsTh

MHCTPYMEHTapHUU °

(dhopManu3anuu HHKEHEPHBIX,
HAYYHO-TEXHHUYCECKHUX 3a71a4,
MPHUKJIAIHOE TPOTrPAMMHOE
obecrieuyeHre Py pacuere,
MOJICJTUPOBAHUH U
MIPOCKTHUPOBAHHH
TEXHHUYECKUX 00BEKTOB U
TEXHOJIOTHYECKUX
MIPOILIECCOB.

Hmems onvim/enadems:

B OpraHu3aIiii COOCTBEHHOU NEATEILHOCTH, B BEIOOpE
THUIIOBBIX METOJIOB M CIIOCOOOB BBINOJHEHHS 3a/1a4, B
YMGHI/II/I aHaJII/I3I/IpOBaTB, CpaBHI/IBaTB 1 OICHUBATH UX
pGSYJIbTaTBI, HCIIOJIBb30BaTh OCHOBHBIC MCTObBI 1N HpI/IeMbI
MaTeMaTH‘{eCKOﬁ CTAaTUCTKU IJIA peI_HeHI/ISI HpaKTI/I‘ICCKI/IX
3a7ad4.

2.2.1.3. Coaep:kaHue TUCHUILIHHBI

Kon
pa3aesioB
u TeM

Paznen, tema
JUCIUIIIINHBI

Conepxanue

P1

CrnyuaitHbie COOBITHS.

Knaccudukanust coObITHI, Omnepanuu HaJl COOBITHSAMHU.
[Tonnas rpynmna coOBITHIA.

P2

OJIEMEHTHI
KOMOWHATOPHUKH

CO‘IeTaHI/IH, pasMCliCHusA, IICPCCTAHOBKH. TeopeMa (6]
MNECPCMHOKCHH U TAHCOB.

P3

BeposiTHOCTB city4aifHbIX
COOBITHH.

Knaccuyeckoe ¥ reoMeTpuyeckoe  ONpeesieHUs
BEPOSATHOCTH. CTaTHCTUYECKOE onpeaeeHue
BEPOATHOCTH. JIEMEHTApHBIE CBOMCTBA BEPOSITHOCTH.
OnpeneneHnue  yCIOBHOM  BeposATHOCTH.  Teopema
YMHOXEHHUSI BeposATHOCTeH. He3aBHCHUMOCTh COOBITHIA.
[TomapHass  HE3aBUCUMOCTh M HE3aBUCUMOCTH B
COBOKYNHOCTH. DOpMyJbl IIOJHOM BEPOATHOCTH U
beiteca. Cxema He3aBUCHMBIX HCHBITAHUA U (QopMya
bepnynnu. HaueposTHenmiee 4YuCIO  HACTYIUICHUS
COOBITH.

P4

JIuCKpeTHBIE Cily4ailHbIE
BEJINYUHBI.

OObwee onpezneneHue ciaydaiHoOW BenuuuHbl. DYHKIUSA
pacrpeieNieHus] U €€ CBOMCTBA. JJUCKpEeTHbIE CllydaliHbIe
BEIMYUMHBI U  HUX  pacnpeneneHus.  Hekoropsie
CTaHJApTHBIE 3aKOHBI pacmupeneracHus. MaremaTudeckoe
OKMJAaHUE M JUCHEPCUS I JUCKPETHBIX CIy4alHBIX
BeIMunH. MareMaTudecKne OXUaaHuA a4 TUIIMYHBIX
JUCKPETHBIX pacIpeIeICHUN.

P5

HenpepsiBHbie
CIy4YaifHbI€ BEJTUYUHBI.

HemnpepsiBable pacrnpenenenus. CBOWCTBA TUIOTHOCTH
pacpeneneHus. Tunuynsie HENPEPBIBHBIE
pacupeneneHus. Maremarndeckoe — OXKWJAHUE  JUIS
HENPEPBIBHBIX CIIy4YalHBIX BEIMYMH. MaTtemaruueckue
0’XKHMJIAHUS TUIS TUTTUYHBIX HENPEPBIBHBIX
pacupeneneHui. Jlucrepcus HENPEPHIBHOM CllydallHOU
BenuuuHbl.  CoiictBa  aumcnepcun.  KoBapuanus,
kodd¢uiment koppemsuuu. CpoiictBa kod(hduimrenta
KOPPEJISALMH.

P6

[IpenenbHbIE TEOPEMBL.

HepaBenctBo YeOpimeBa. 3akoH OOJIBIIUX  YHCEIL
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Teopembr YeObimeBa, MapkoBa, bepnymin. Teopemsl
Ilyaccona, 1nokanpHass Teopema MyaBpa-Jlamnaca,
UHTErpajibHas teopeMa Myaspa-Jlamnaca. LlenTpanbHas
npesiesibHAs TeopeMa.
BeiGopounsiii Meroa. IlepBuunast oOpaboTka JaHHBIX.
['pynnupoBka paHHbIX. ['paduyeckoe mnpeacTaBieHuE
AQHHBIX. OMIOUpHUYECKas HKLIUS ~ paclpeaeieHusl.
OnucarenpHas A p Py pactiped
['paduyeckoe n300pakeHue CTaTUCTUYECKOTO
cratuctuka. OLeHKU
P7 ADAMETDOB pacupenenenus.  ToueyHble  OLIGHKHM  [apaMeTpoOB
P p pacupeneneHns: HECMEIIEHHOCTb, COCTOSTEIBHOCTh U
pacnpeneseHus. .
3 PEKTUBHOCTh OLEHOK. JlOBEpUTENbHBI HHTEPBAI.
IlocTpoeHne  [1OBEpUTENBHOTO  HHTEpBaja JUISL
MaTEMaTHYECKOT0 OKUIAAHMSI U JUCIIEPCUU.
P8 [IpoBepka IIpoBepka cratuctuueckux runore3. Kpurepuii cormacust
cratuctuieckux runores. | [lupcona.
Koppensunonnsrit
P9 aHanu3. Perpeccuonnsiii | Koppensunonnsiii ananus. PerpecCHOHHBIN aHaIu3.
aHaJIN3.

2.2.1.4. 5SI3b1k peajiM3aluM MPOrPpaMMbl

HporpaMMa AUCHUIIIIMHBI pCAJIN3YCTCA Ha T'OCYAApCTBEHHOM S3BbIKE Poccuiickoit CDez[epauI/H/I.

2.2.2.VUEBHO-METOIAYECKOE M WH®OPMALIMOHHOE OBECHEYEHWE
JUCHUTIIMHBI

T€0p1/l}1 6ePOAMHOCMU U MamemamudecKkasa cmamucmuxka

DJIeKTPOHHbBIE pecypchbl (M31aHU5)

1.

Hemun C.E., lemuna E.JI. Teopus Bepostnoctu. Y.l1. Cnyuaiinpie coObitusi. Huxuuit
Tarun: HTU(D) YpdV, 2017, -240c. 3JIEKTPOHHBIN pecypc
http://elar.urfu.ru/handle/10995/48459

. Hemun C.E., llemuna E.JI. Teopus BepostHoctu. Y.2. Cnydaiinble BenuuuHbl. HipkHUi

Tarun: HTU(}) YpdV, 2017.-286c¢. AIEKTPOHHBIN pecypc
http://elar.urfu.ru/handle/10995/48460

. Hemun C.E., llemuna E.JI. Teopust BepositTHocTH. U.3. Cucrtembl u (YHKUUH CIIydailHBIX

BeMYMH. chy4aiHeie mnpoueccel. Hwxuuit Tarmm: HTU(P) VYpdVY, 2017. -286¢.
AJIeKTpOHHBIN pecype http://elar.urfu.ru/handle/10995/54458

Xamunymiua, P. 5. Marematuka: 06a3oBbeiii kypc @ [16+] / P. . Xamumymius,
b. . 'ynusan. — 5-e u3z., nepepad. u gon. — MockBa : YHuBepcurer Cuneprus, 2019. —
720 c. — (YHuBepcurerckas cepus). — Pexum noctyma: mno moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=571501 (nara oOpamenus: 24.05.2021). —
bubmmorp. B kH. — ISBN 978-5-4257-0386-6. — TekcT : 211eKTpOHHBIH.

. Menenmora 0. A. OcCHOBBI BBICIIEHI MaTEeMAaTUKH : KypC JICKIIUN : y4eOHO-METOINYECKOe

nocobue / HO. A . MenennoBa ; MuHUCTEpCTBO 00pa3zoBaHMs W Hayku Poccuiickoii
Oenepaunu, Ypanbckuil ¢eaepanbHblil yHUBepcuTeT uMeHu nepsoro [Ipesnnenta Poccun
b.H. Enpunna. — ExatepunOypr : M3narensctBo Ypanbckoro yanusepeurera, 2017. — 88 c.
Pesxxum noctyna: cBobosmsbiii - http://elar.urfu.ru/handle/10995/46969 — ISBN 978-5-7996-

2017-2. - TekcrT : 2EeKTPOHHBIH.

. Xyxosckas, T. B. Briciias matemaTrka B mpuMepax U 3a7adax : yueOHOe mocoowue : B

2 gactax / T.B.Xykosckas, E.A.Monokanoa, A.W. YpycoB ; TamOoBckuit
rOCy/lapCTBEHHBIH  TeXHUWYEeCKUl  yHuBepcutrer. — TamboB : TamOoBckuit
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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
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXUWxOYTJjY2ZLYlk3bURfZWlkV1E4dlM1OHZ5am5KY0FPeHVfUzFueVFzZTlZcEltblBTTlo1c01abTdBUldUdlJtSndfX09jTmx5OHBCLXpPVTU2ajlGWG1pbGE3RUE2RFZIek5nMHlDUUg&b64e=2&sign=af719ca254cb98a9bd8cf16786ce5b99&keyno=17
https://biblioclub.ru/index.php?page=book&id=571501
http://elar.urfu.ru/handle/10995/46969

rocygapcTBeHHbIN TexHnueckuit yauBepcutet (TTTY), 2017. — Y. 1. — 130 c. : . —
Pexum JOCTYyTaA: o MTOJIIMCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=498922 (xara obpamenus: 24.05.2021).
— bubmmorp.: ¢. 127. — ISBN 978-5-8265-1710-9. — TeKCT : 31€KTPOHHBIH.

7. Kykosckas, T. B. Briciias marematuka B mpuMepax M 3ajadax: ydeOHOE DJIEKTPOHHOE
nznanue : B 2 yactax / T. B. XKykosckas, E. A. MonokanoBa, A. 1. YpycoB ; TamboBckuit
roCyJapCTBEHHBIM TEXHUYECKUH YHUBEpcUTET. — TamO0B : TaMOOBCKHI TOCYIapCTBEHHBIN
texanueckuid yauepeuteT (TI'TY), 2018. — Y. 2. — 161 c. : Tabx., rpad. — Pexxum gocrymna:
mo mnoamucke. — URL: https://biblioclub.ru/index.php?page=book&id=570339 (mara
obpamenusi: 24.05.2021). — bubmuorp. B kH. — ISBN 978-5-8265-1709-3. - ISBN 978-5-
8265-1885-4 (u. 2). — TekcT : 3AEKTPOHHBIMN.

8. banaun, K. B. Teopust BeposiTHOCTEH W MareMaTHyecKkas CTAaTHCTUKA : y4eOHUK /
K. B. banaun, B. H. banuisikoB, A. B. PykocyeB. — 3-¢ u3a., crep. — Mockga : JlamkoB u
K°, 2020. - 472 c¢. : wun. — Pexum pgocryna: mno mnoamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=573173 (mata obOpamienus: 24.05.2021). —
bubmmorp.: c. 433-434. — ISBN 978-5-394-03595-1. — TekcT : 31MeKTPOHHBIH.

9. TyranOaeB, A. A. Marematuyeckuil aHanu3: MIPOU3BOJHbIC U rpaduku GyHkmit : [16+] /
A. A. Tyran6aeB. — 3-e¢ u3z., crepeorurr. — Mocksa : ®JIMHTA, 2017. — 91 c. — Pexum
noctyna: no moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=103836
(mata obopamenus: 24.05.2021). — ISBN 978-5-9765-1305-1. — Tekcr : 2JIeKTPOHHBIH.

IMeyaTHbIe U3TAHUA

1. MaremaTHueckasi CTaTUCTHKA : y4eOHO-MeToA. mocolue Uit cTyd. BceX (Gopm o0yd. Bcex
Harp. (crmen.) moaroToBku / MuH-BO oOpa3oBanusi u Hayku P®, ®en. roc. aBTOHOMHOE
o0pa3z, yupex. Beicuiero npod. odpazosanus "Yp®VY um. nepsoro [Ipesunenta Poccun b.
H. Enpimna", Huwxkaerar. Texnon. us-T () ; aBT.-coct. C. E. lemun, E. JI. lemuna. -
Hwxnnit Tarun : HTU()) YpD@V, 2016. - 284 c. - Tepm, cioBaps: 205- 209. - bubnuorp.: c.
210 (16 naszs.). -Ilpunoxenus: c. 211-284. — 37 k3.

2. Ilucemennbiii, JImutpuii TpodumoBuu . KoHCHEKT NeKIui 1O BBICHICH MaTeMaTHKE :
[momusiii kype] / J1. T. IucbMeHHsIi. - 12-¢ w3x. - Mocksa : AUPHC-IIPECC, 2014. - 608
C. : un. - (Bsicmiee obpazoBanue). - [Ipunoxxenus: c. 599-603. — 20 k3.

3. Hemun C.E., [lemuna E.JI. Teopust BepositHoctu. U.1. Ciydaitasle coObitusi. HrokHMiA
Tarun: HTU(d) YI'TY-VIIN, 2010.-162c. — 62 3k3.

4. Nemun C.E., [lemuna E.JI. Teopus BepositHocTu. YU.2. CnydaiiHble BenuuuHbl. HipkHuit
Tarun: HTU(d) Yp®YV, 2010.-252¢. — 59 3k3.

IIpodeccnonanbubie 0a3pl  JaHHBIX, HMHGOPMANMOHHO-CIIPABOYHBIC M IOHMCKOBBIE
CHCTEMBI

1.9BC «YuuBepcuterckas oudianoreka onnaitay» (http://biblioclub.ru)
2.9BC «JIanb» (https://e.lanbook.com/ ).
3.9b «Onekrponnas 6udaunorexka HTW» (http://elib.ntiustu.ru).

Marepunansi aas jaun ¢ OB3
Becy kontentr OBC mpencraBaeH B Buje (QaiioB chnenuanbHOro (opmara s
BOCIIPOM3BEICHUSI CUHTE3aTOPOM PEYH, & TaK KE B TECTOBOM BHUJE, IPUTOAHOM JUIsl IPOUTEHUS C
WCITOJIb30BAaHUEM SKPAHHOM JIYITbI M1 HACTPOMKOW KOHTPACTHOCTH.

2.2.3.MATEPUAJIBHO-TEXHUYECKOE OBECINEYEHUE JUCHUIIJINHbI
T€0p1/lﬂ 6EPOANIHOCNU U MamemamudecKkas cmamucmuxka
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https://biblioclub.ru/index.php?page=book&id=498922
https://biblioclub.ru/index.php?page=book&id=570339
https://biblioclub.ru/index.php?page=book&id=573173
https://biblioclub.ru/index.php?page=book&id=103836
http://biblioclub.ru/
https://e.lanbook.com/
http://elib.ntiustu.ru/

CBeiennsi 00 OCHAIIEHHOCTH IMCUMILUIMHBI CHENUAJM3HPOBAHHBIM M JA00PATOPHBIM
000pyI0BaHUEM M IPOTPAMMHBLIM 00ecriedyeHueM

Ne Bun 3aparui Haumenosanme | OcHAIEHHOCTH CIIEIIHAIBHBIX [Tepeuenn
o\ CIELUAIBHBIX | MOMELIECHUH U OMEIEeHUH 115 IPOrPaMMHOTO
I IIOMEILIECHUH U CaMOCTOSITEJIbHOU pabOoThI obecrieyeHus.
MOMEIICHU N AJIs PexBu3uThI
CaMOCTOSITENTLHO MOJITBEPKIAIOIIETO
i paboThI JIOKYMEHTa
1 | Jlekiuu YueOHast MeGenb ayJUTOpHAs ¢ | Microsoft Windows,
ayauToOpus A | KOJMYECTBOM pabodyux MecT B | opuCHBIN nakeT
MPOBEICHHUS COOTBETCTBUH C KojuyecTBoM | Microsoft Office,
JIEKITMOHHBIX cTyaeHtoB, pabouee wmecto | loroBop Ne 43-12/1712-
3aHATUN npenojaBaTes, nocka | 2019 or 18.11.2019.
ayJUTOpPHAs.
Kommnekr TIEPEHOCHOTO
POEKIIMOHHOTO
000py10BaHUs: HOYTOYK,
IIPOEKTOP, IKPaH Ha IITATUBE.
2 | IlpakTuueckue YueOHast MebGenb ayJUTOpHAs ¢ | Microsoft Windows,
3aHATUS ayaUTOpuUs AN | KOJMYECTBOM pabodyux MecT B | OpUCHBIN MakeT
MPOBEICHHUS cootBeTcTBUM ¢ KonmdectBoM | Microsoft Office,
MPaAKTHYECKUX CTyzmeHTOB, pabouee wmecto | JJoroBop Ne 43-12/1712-
3aHATUN npenojaBaTes, nocka | 2019 or 18.11.2019.
ayJIUTOpHASI. MathCad 14, Cuer-
Kommsroreprast texauka: | ¢pakrypa Ne Tr066970 ot
NepcoHalibHbIle  KoMmmbroTepsl, | 12.12.2008, 3A0
nepudepuiinpie  ycrpoiictsa, | "CodtJlaiin Tpeiin",
JOCTYI B 3JIEKTPOHHYIO | OECCPOUHO.
UH()OPMAIIMOHHO- MathCad 15, Cuer-
oOpasoBarensHyto cpeny HTU | pakrypa Ne Tr066970 ot
(pumana) YpdVY, kommiext | 12.12.2008, 3A0
JIULEH3UOHHOTO "CodtJlaita Tpeiia",
IIPOrpaMMHOr0 o0ecreyeHusi. | 6eccpoyHo.
3 | Koncynpranuun VYuebHas MeGenb ayIUTOpHas C
ayIAUTOPUS JJISl | KOTMYECTBOM PabOYHX MECT B
MIPOBEACHUS COOTBETCTBUHU C KOJINYECTBOM
KOHCYJbTAIlM | CTY/IGHTOB, pabouyee MeCTo
nperno/iaBaTess, nocka | — Cucrema
ayIUTOPHAs. BUJICOKOH(epeHIU I
KomnbrorepHas texuuka: | Apache Openmeetings
NepPCOHAIbHBIE  KOMITbIOTEPHI, | CBOOOIHO
nepudepuiiHple  ycTpoHcTBa, | pacrpoctpansemoe [10 ¢
JOCTYTI B AJIEKTPOHHYIO | OTKPBITHIM KOJIOM
UH(POPMAaIMOHHO-
oOpa3zoBatenbHyto cpeny HTU
(punmmana) YpdVY, KOMIUIEKT
JIMIIEH3UOHHOTO
IPOTPaMMHOTr0 00eCTIeueHHsL.
4 | Texymmit VYyebnas Mebenb ayAuTOpHAas ¢ | OneparmoHHas cucteMa
KOHTPOJIb, ayaMTOpUs sl | KOIMYecTBOM paboumnx mecT B | Windows, opucHbIi
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MPOMEKYTOUHAs | MPOBEICHUS

aTTecTanus TEKYILEro
KOHTPOJISI U
MIPOMEXYTOUYHO

¥ aTTecTaluu

COOTBECTCTBHHU C KOJIHMYCCTBOM

CTYJICHTOB, pabodee MecCTo
Iperno/iaBaTers, J0cKa
ayJUTOpPHAs.

Komnsrorepnas TEXHHUKA:
HEPCOHAIbHBIE  KOMIIBIOTEPBI,
nepudepuiiHple  YCTPOWCTBA,
JOCTYI B 3JIEKTPOHHYIO
UH(POPMAIIMOHHO-

obpasoBarenbHyto cpeny HTU
(punmmana) YpdVY, KOMIUIEKT
JUIEH3UOHHOTO
MPOrPaMMHOTO O0ECTICUCHUSI.

makeT Microsoft Office
Jlorosop Ne 43-12/1712-
2019  or 18.11.2019.
Cucrema

yIpaBJIeHUs] Y4€OHBIM
KOHTCHTOM U O0y4YCHHEM
LCMS Moodle

ITomemmenust misa
CaMOCTOSTENLHO
i1 paboThI
oOyuaromuxcs

5 | CamocrostenbHas
paboTa CTyJIEHTOB

MeGenb ayJIUTOpHAas C
KOJIMYECTBOM PAa0OYMX MECT B
COOTBECTCTBHH C KOJIHMYCCTBOM

CTYAEHTOB, palouee MeCTO
IIpenoaaBaTes, JOCKa
ayJIMTOpHAs.

Komnsrorepnas TEXHHUKA:
IIEPCOHAIBHBIE  KOMIIBIOTEPHI,
nepudepuiiHple  yCTpPOHCTBA,
MOJKJIFOUEHUS K CeTH
WHrepHer, JNOCTYII B
IIEKTPOHHYIO
MH(}OpPMaLIOHHO-

oOpa3zoBatenbuyto cpeny HTU
(punmmana) YpdVY, KOMIUIEKT
JULEH3UOHHOT O
MIPOrpaMMHOTO 00eCTIeueHu .

Microsoft Windows,
O(UCHBIH MaKeT
Microsoft Office,
Jlorosop Ne 43-12/1712-
2019 ot 18.11.2019.
MathCad 14, Cuert-
¢dakrypa Ne Tr066970 ot
12.12.2008, 3A0
"Co¢rJlaiin Tpeita",
OeCcCpovHoO.

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

Jorosop Ha
MPEIOCTaBICHUE
MOCTOSTHHOTO JTOCTYTA K
cetu laTepHer ot
30.12.2019 Ne 800037

2.3. PABOYAS TPOT'PAMMA JUCHUITIJINHBI

Cneyuanvrule pazoenvt pusuxu

Pabouast mporpaMma IyCIMIUIMHBI COCTABIIEHA aBTOPAMHU:

Yuyenas creneHb IMoapa3nenenne
Ne ni/m ®amuausa Uma OtyecTBo > | JoaxHOCTH Apasi
YUYeHOe 3BaHHe
1 cTapimmi ermapTaMeHT

XoxaplpeB Anekcanap p Jlenap

MpEeno/iaBaTe | €CTECTBEHHOHAYYH
AHaTOJIbeBUY

b oro oOpa3oBaHUsI

2.3.1. COAEP’ KAHUE U OCOBEHHOCTH PEAJIM3ALIUN AU CLHUTIIJIMHBI

Cneyuanvrule pazoenvl pusuxu

2.3.1.1. TexHo10ruM 00y4eHHUsI, HCIIOJIb3yeMble TPU U3YYEHHH THCUMIIIMHBI MOTYJIs
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CwmemanHoe oOydeHue ¢ UCTIOIb30BAaHUEM 3JIEKTPOHHOTO 00YUEeHHUS.

2.3.1.2. [lnanupyemble pe3yabTaThbl 00y4YeHHsl (MHIMKATOPHI) MO AUCUHHUILINHE

Kox u HauMeHOBaHHE

IInanupyemble pe3yabTaTbl 00y4eHHs (MHANKATOPBI)

KOMIIETEHI U
OIIK-3. CrocoOeH | 3namb:
IJaHUPOBATH M TPOBOAMTH | ® (QyHIaMeHTalbHble (U3MYECKHE OMNBITBI, HX POJb B
KOMILJIEKCHBIE HCCIIENOBAHUS Pa3sBUTHH HAYKH; } }
® HA3HAYCHWEC W  NPHUHIMIBI  JICUCTBUS  BaXXHEHIINUX

N M3BICKAaHHA IJId PEHICHUSA

WH)KCHEPHBIX 3ajad,
OTHOCSIIIUXCS K
npohecCHOHATBLHOM

JESITENIBHOCTH, BKJIIOYast
[IPOBEICHUE U3MEPEHHUI,

IJIAaHUPOBAHUC U ITOCTAaHOBKY
OKCIICPUMCHTOB,
HHTCPIPECTALUTIO TTOJYUCHHBIX
PEe3yJIbTAaTOB.

(bu3nIecKux TprudOpPOB.

Ymemn:

e pabortath ¢ mpuOOpamMu H OOOPYJOBAaHHMEM COBPEMEHHON
(usnyeckoit madboparopuu;

® JCIOJIb30BaTh Pa3JIMYHbIC METOMUKH (DH3HMYCCKUX W3MEPECHHUI
1 00pabOTKH SKCTIEPUMEHTAIBHBIX JIAHHBIX, B TOM YHCIIE C
MPUMEHEHHEM KOMITBIOTEPHON TEXHWKUA U MH(POPMAIIMOHHBIX
TEXHOJIOTH IIPY PELICHUH 3a/1a4;

Hmemwb onvim/énadems:

® HaBBIKAMH  HCIIOJIB30BaHUS ~ METOJIOB
MO/JICIIMPOBAHUS B MHKCHEPHOH MPaKTHKE;

® TNPUMEHEHUS OCHOBHBIX METOJOB (PH3HKO-MaTEeMaTHYECKOTO
aHaJIu3a JIJIsl pEIICHUS] €CTECTBCHHOHAYYHBIX 3a]1ay;

(bu3HIeCcKoro

[1K-5. CnocobeH npuMeHSTh
WHCTPYMEHTApUI

dbopManu3auy HHKEHEPHBIX,
HAyYHO-TEXHUUYECKUX 3ajad,
MPHUKJIATHOE  TPOrPaMMHOE

o0ecrieueHre NpU pacyere,

MOJICJINPOBAaHUN u
IIPOEKTUPOBAHUHU
TEXHUUYECKUX OOBEKTOB H
TEXHOJIOTMYECKUX

IIPOLIECCOB.

Suamen:

®  OCHOBHBIC IOHSTHS, 3aKOHBI U MOJICIN (DU3UKH.

Yuems:
HCIOJIb30BaTh METO bl (PH3HUUECKOTO K MATEMaTHUECKOTO
MOJICTIMPOBAHMS, & TAK)KE MPHUMEHSTh METOBI (PU3UKO-
MaTEMaTHUYECKOTO aHaIM3a K PEIICHNI0 KOHKPETHBIX
€CTECTBEHHOHAYYHBIX U TEXHUYECKUX MTPOOIIEM

2.3.1.3. CoaepixkaHue TUCHUILINHBI

Kon
pa3nena,
TEMbI

Pa3znen, Tema
JUCHUIIJINHBI

Conepxanue

P1

BonaHoBas ontuka

[Ipencrasnenue o npupose ceera. CBeToBas BOJIHA.

KorepeHTHOCTP ¥ MOHOXPOMAaTUYHOCTH CBETOBBIX
BOJIH. ITpocTpancTBEeHHAs " BpEMEHHas
KorepeHTHOCTh. CrocoObl MOy4yeHUs] KOTE€PEHTHBIX
UCTOYHHUKOB cBeTa. Pacuer wuHTEepepeHIIMOHHON
KapTUHBl OT JBYX KOTE€PEHTHBIX HCTOYHMKOB.
OnTnueckass JUIMHA NTYTM M ONTHYECKAs Pa3HOCTh
xoj1a BoJH. WHTepdepeHIuss B TOHKHUX IJICHKaX.
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[Tonocer paBHOM TONIIMHBI (KIUH, KoJiblia HeloTOHA)
W TOJOCHl  paBHOro  HakioHa. IIpakTmueckoe
MPUMEHCHHE WHTEPPEPEHIIMU CBETa: IMPOCBETICHUE
OITHUKH, KOHTPOJIb 00pabOTKHU MOBEPXHOCTEH, TOUHOE
M3MEpEeHUe JUTMH O0Tpe3KoB. IHTephepoMeTpHI.
[Tpunmun I'rolirenca-®penens. Meroa 300 OpeHens.
[IpssmonunenHoe pacrpocTpaHeHHue CBETa.
Hudpakius @OpeHenss Ha KPYyrJIOM OTBEPCTUU U
JUCKe. 30HHAas! IJIACTHHKA.

Hudpaknus Dpaynrodpepa Ha OFHOW ImIend, Ha
T paKIuOHHON pelIeTKe. JudpakiumuonHsie
cnektpbl. Jludpakumss Ha  NPOCTPAHCTBEHHOMH
pemetke. @opmyna bparra-Byneda. Hccnemoanue
CTPYKTYpHI kpuctauioB. [Tonstue o ronorpaduu.
EcrecTBeHHBII M MOJSPU30BAaHHBIA CBET. Buabl
MOJIAPU30BAHHOTO CBeTa (JIMHEWHO-MOJISPU30BAHHBIMH,
MOJISIPU30BAHHBI MO KPYyry W IO  BJUIHICY).
[Monspuzanust cBeTa mNpU  OTPAKEHUH. 3aKOH
bproctepa. AHanu3 MmoasSpU30BaHHOIO CBETA. 3aKOH
Maimroca. JIBoriHoe nmydenpenomiienue. [lonspouasl u

MOJISIPU3ALMOHHBIC IIPU3MBL. HckyccTBeHHas
ONTHYECKas AQHNU30TPOIHSL. WnTepdepenius
HOJISIPU30BAHHOI O CBETA. IIpumeHeHue

MOJISIPU30BAaHHOTO CBETA.
Ontuyeckn ogHOpoAHas cpena. Jlucnepcus cBera.
OO6sacTi HOpMaJIbHOM W AHOMAJIBHOW JIUCHEPCUH.
DJEeKTpOHHAsi Teopusl TUCIepCHM cBera. M3iyueHue
Basmiioa-Uepenkona.

P2

KBanroBag ontuka

PaBHOBecHOCTB TETIOBOTO U3Ty9eHUS.
DHepreTuyeckas CBETUMOCTb. CnexTpanbHas
IJIOTHOCTh YHEPreTUUECKON CBETUMOCTH. AOCOIIOTHO
yepHoe Teno. 3akoH Kupxroda. Pacnpenenenue
SHEPTHH B CIIEKTPE a0COIIOTHO YEPHOTO Teja. 3aKOHbI
Credana-bonpiimana u Buna.

KBanrtoBas rumnoreza uznyuenus. @opmyna Ilnanka.
3akonbl  Credana-bonpiiMana  kak  CIeACTBUE
¢dopmyisl [Inanka. OnTuueckas IUPOMETPUsL.
®dotosnextpudeckuii  3pdexkr. (OCHOBHBIE 3aKOHBI
BHemHero Gotorddexra. ®otonsl. Macca U UMITyIbC
¢otoHa. YpaBHeHue OiiHmTeiiHa 11 (oTtorddekra.
MHorohoToHHbIH doroaddexr. Buyrpennnit
dhoTodrddekr.

PaccesHue (OTOHOB Ha »HIEKTpOHAX BEIIECTBA.
Teopuss sdpdexra Kommnrona. [laBieHue cBera, ero
KBaHTOBOE U BOJIHOBOE 00BsiCHeHHUE. J(nanekruyeckoe
€IMHCTBO KOPITYCKYJISIPHO-BOJTHOBBIX CBOWCTB
9JIEKTPOMArHUTHOTO M3IIyYEHHSL.

P3

DJ1eMEHTEI KBAHTOBOU
MEXAHUKHA U aTOMHOH
buzuku

OneiTel  Pesepdopaa mo  paccesHUIO  O-9aCTHIL
BemecTBOM. [lnmaHerapHass Monen, atomMa © €€
KpUTUKa C TO3UIUN  KJIAcCHUYeCKOM  (U3HKH.
[Toctymatet  bopa. bopoBckas Teopuss aroma
BoJioposia. JIMHeWyarslii CHEKTp aroma BOAOPOJA.
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[Torennuansl MOHM3aUMU M BO30OyxaeHus. Teopus
bopa nns Bomopononono6usix cucreM. OnbiT @paHka
n I'epua. /IMCKpETHOCTh HYHEPreTUYECKUX YPOBHEU B
atoMme. 3aTpynHeHus teopuu bopa.
KopnyckyisipHO-BOJIHOBOM Ayalii3M CBOWMCTB YaCTHI]
BemiecTBa. Bonnbl ne bpoitnsa. Onbitel I3BUccOHA U
Jlxkepmepa. CBoiicTBa BOJXH e bpoilns u ux
BEPOSITHOCTHBIN CMBICIL. CooTHouleHne
HEeOIpeeIEHHOCTEN KaK IIPOSIBJICHUE
KOPIIYCKYJISIPHO-BOJIHOBOTO Jyanu3ma CBOMCTB
Matepud. BonHoBas (yHKIMSA, €€ CTaTUCTHYECKUi
CMBIC]I, CBOMCTBa MW  HOpMuUpoBKa. IIpunHiun
IIPUYMHHOCTH B KBAaHTOBOM MexaHuke. CTallnoHapHbIe
COCTOSIHHSI. VYpaBHeHue [penunrepa JUTSL
CTallMOHAPHBIX COCTOSTHUM.

CBoOoanast yactuna. MUKpo4YacTUIla B OJTHOMEPHOM
MPSIMOYTOJIBHON TMOTEHIIMAILHON sIME C OECKOHEYHO
BBICOKMMHM CTeHKamu. KBaHTOBaHuE »dHepruum u
HMITyJIbCa YaCTHUIBI. TyHHENbHBIN a¢dexr.
I"apmoHHMYECKMT OCHHILIATOP.
KBaHnTOBO-MexaHnueckass ~ 3ajada Uil aToma
BOJIOpOZia. DJEKTPOH B CHEPUUYECKH CHMMETPUIHOM
nosie. KBaHTOBBIE umCia: TJIaBHOE, OpOUTAIbHOE U
MarHMuTHOE. DHEPreTU4YEeCKUM CHEKTp 3JEKTPOHOB B
atome. KBaHTOBaHME MEXaHMYECKOTO U MArHUTHOTO
OpOUTAILHOTO MOMEHTOB 3JeKTpoHa. HopmanbHbii
s ekt 3eemana.

Onpir  Hlrepna u Iepnaxa. CnuH  3JI€KTpOHA.

CnuHoBoe KBaHTOBOE YUCIIO. [TpunHIMI
HEPa3INYUMOCTH TOKJI€CTBEHHBIX YacTHL.
@®epmuonsl U 6030HBL.  [lpunmun  Ilaymu.

Pacnipenienienrie  2JIEKTPOHOB B MHOTO3JEKTPOHHOM
atToMe 1no coctosgHusM. llepmonnueckas cucrema
anemeHnToB .M. Menneneena.

Topmo3sHoe PEHTTEHOBCKOE U3JIy4EHUE.
KopoTtkoBonHoBas rpaHuna CIUIOIIHOTO
PEHTTEHOBCKOTO  CIEKTpa.  XapaKTepUCTHUYECKHUU
PEHTTeHOBCKUM creKTp. 3akoH Mo3iu.

CrioHTaHHOE U BBIHYXJIECHHOE H3ilyueHue. VIHBepcHas
3aCEJIEHHOCTh YHEPreTHUECKUX YPOBHEH M CIIOCOOBI
ee  ocymecrsiaeHus. llpuHnunumansHas — cxema
JEUCTBHSI KBAaHTOBOIO TreHeparopa. ['a3oBelii u
pyOMHOBBIA  nazepsl. [IpumMeHeHHME  ONTHYECKHX
KBaHTOBBIX F€HEPAaTOPOB.

P4

OneMEHTHI KBAHTOBOU
CTaTHCTUKH U (PU3UKHU
TBEPAOrO Tea

CBoiicTBa KpuCTaNIMUECKUX Teld. Tumsl cBsize B
Kpuctaiax. eansHele U pealbHbIE KPUCTAIUIBI.
Cratuctudeckuii  crnoco® oOmHMcaHus KOJUJIEKTHUBA
yactull. Da30Bo€ MPOCTPAHCTBO. DJIEMEHTapHAs
gueiika.  [lmoTtHOoCcTh  cocTosiHMET B (a3oBOM
IIPOCTPAHCTBE.

[ToBepxnocts ®epmu. IloHATHE O KBaHTOBBIX
cratuctukax boze-OiHmreliHa u  ®epmu-/upaka.
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PacnipenesieHre  3J€KTPOHOB  NMPOBOJUMMOCTH B
MEeTaljie 1O DSHEPrusM IMpH aOCOJIOTHOM HyJe
temriepatyp. OHepruss @Depmu. BeipoxaeHHBIM U
HEBBIPOKJICHHBIM  JJIGKTPOHHBIM  ra3.  BuausHue
TEMIEPATypbl HA  paclpelesieHue  3JIEKTPOHOB.
Temneparypa @epMmu.

DHEpPreTUYecKue  yYpOBHM  CBOOOJHBIX  aTOMOB.
OO6o001ecTBIeHHEe  JJEKTPOHOB B KpHCTaJLIE.
DHepreTU4ecKkue 30HbI B Kpuctamie. Pacnpenenenue
3JIEKTPOHOB MO 3HEPreTUYECKUM 30HaM. BaneHTHas
30Ha. 30Ha MPOBOJMMOCTH. 30Ha 3alpelIeHHbIX
SHEPIrui. DOHeprus aAKTUBALINH. Meranisi,
TMRJICKTPUKH, TONIYyNpoBOAHUKH. DddekTuBHas Macca
3JIEKTPOHA B KPUCTAJLIE.

[MonynpoBonuuku.  CoOCTBEHHass  MPOBOJUMOCTH
MOJYIPOBOJHUKOB. KBasuyacTuubl — 3JIEKTPOHBI
MIPOBOJAMMOCTA W AbIpKA. YpoBeHb dDepmu B
COOCTBEHHBIX MIOJIYTIPOBOIHUKAX. [TpumecHas
MIPOBOJAUMOCTD TOJYIIPOBOJIHUKOB. JJIEKTPOHHBIA U
JBIPOYHBIN MIOJIYIIPOBOXHUKH. Temneparypnas
3aBUCUMOCTh 3JIEKTPONPOBOJHOCTH
IIOJIYIIPOBOXHUKOB. TepMHUCTOPBL.

KoHTtakTHbIE sBIEHMS B MOJIYNpoOBOAHMKAX. KoHTakT
ANEKTPOHHOTO U JBIPOYHOrO MOJIYHPOBOAHUKOB (p-N
Mepexo/l) M €ero BOJIbT-aMIepHasi XapaKTepHUCTHKA.
[TosnynpoBOIHUKOBBIE TUOABI M TPAH3UCTOPHI.
@DOTOINEKTPUUECKUE SABJICHHUS B IOJYINPOBOJHUKAX:
(GOoTONPOBOAMMOCTD,  BHYTpeHHHH  (poTOd(dEKT,
(dhoTodddekT B 3anmuparomieM cioe.

[Tonstue o ¢dononax. Pacmpenenenue (HOHOHOB IO
9HeprusaM. TeroeMKOCTh KpUcCTallia IPU HU3KHUX U
BBICOKHX Temneparypax. [loHdaTtne o KBaHTOBOM
TEOpUU  TEIUIONPOBOJHOCTH  TBEPABIX T€l H
ANEKTPONPOBOTHOCTH METaJJIOB.
Xapakrepuctuueckass temneparypa Jlebas. 3axoHbI
Jle6as. CBepXmpoBOAMMOCTb. MarHuTHBIE CBOMCTBA
CBEPXITPOBOJHHUKOB. BricokoTeMneparypHas
CBEPXITPOBOANMOCTD.

|

OnemMeHTHl GU3HKU
aTOMHOTO s1pa ¥
AJIEMEHTAPHBIX YaCTHII

XapakTepucTUKa aTOMHOIO sapa: 3apsja, Macca,
pa3Mep, IIOTHOCTh. MaccoBoe W 3apsiAOBOE 4YHCIA.
CoctraB sapa. Hyxnonsl. HM3orombsl.  W306apsl.
B3anmoaeiictere HykinoHOB. [IoHsITHE O CBOMCTBAX M
npupojae saepHbIX cui. Jledhekr maccel U dHEpruu
CBSI3HU sI7IEp.

PannoakTUBHOCTB. PannoakTuBHBIC PAIBL
Kunernuecknii 3akoH pagMOaKTHBHOIO pacmaja.
[TocTostHHAsE paAMOAKTUBHOTO pacmnana. AKTUBHOCTh
paJMOaKTUBHOTO  BEHIECTBA. 3aKOHOMEPHOCTH U
MIPOUCXOXKACHHUE anb(a-, 6eTa- U raMma - U3ITYICHHUS
ATOMHBIX SITIEP.

SlnepHple peakuuu M 3aKOHBI coXpaHeHusd. Peakius
nenenus sapa. [lennas peakuust nenenus. [loustue o

22




SIIEPHOM JHepreThke. Peakuuu cuHTE3a aTOMHBIX
anep. IlpoGnema  ympaBisieMbIX — TE€PMOSIEPHBIX
peaKuuid.

O6mmue CBOMCTBA 3JI€EMEHTapHBIX YacTHII.
Krnaccudukanus 3neMeHTapHBIX YaCTHUIl, UX B3aUMHAas
npeBpaiaemMocTh. Jlentonsl. Anponsl. KBapku.

2.3.1.4. SI3bIKk peanu3anuu NPOrpaMMbl

IIporpamMmma qUCHUIIIIMHBI peau3yeTCsl Ha TOCYAapCTBEHHOM sA3bIke Pocculiickoit denepanuu.

2.3.2.YYEBHO-METOJNYECKOE U TH®OPMALNOHHOE OBECIIEYEHHUE

JTACIHATITAHBI

CneyuanvHule pazoenvl pusuxu

DJIeKTPOHHbBIE pecypchbl (M31aHU5)

1.

Crapony6nea, I'.Il. Kypc neknuii mo ¢usuke: MexaHuwka, MOJEKyIsipHas Qu3uka,
TepMoauHamuKka. OnektpudectBo u MarHetusm / [.I1. Crapomy6ueBa, A.A. XaieHko ;
denepanbHOE TOCYZAPCTBEHHOE OIOJDKETHOE O0pa30BaTEIbHOE YUYPEKJACHUE BBICIIETO
npodeccuonanbHoro  obpazoBanusi  CTaBPOIOJNBCKHI  TOCYHApCTBEHHBIM  arpapHBbIii
yHuBepcuteT. — CtaBponoib : CTaBpONOJbCKUN FOCY1apCTBEHHBIN arpapHblil yHUBEPCUTET,
2017. - 169 <c¢ : wun. — Pexum gocryma: mno moammcke. — 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 pocryna: mo mnoxmucke. — URL:
http://biblioclub.ru/index.php?page=book&id=573262.

HukepoB, B. A. ®usuka ans BY30B: MEXaHUKa W MOJICKyJspHas ¢usmka : [16+] /
B. A. HukepoB. — Mocksa : [lamkoB u K°, 2019. — 136 c. : un. — Pexum nocryna: mo
mommucke. —  URL:  https://biblioclub.ru/index.php?page=book&id=116499 (mara
obpamienus: 24.05.2021). — ISBN 978-5-394-00691-3. — TekcT : 37E€KTPOHHBIH.
AbnpaxmanoBa, A.X. ®usmka. DnekTpuyecTBo: TeKCThl Jekiuil / A.X. AGapaxmaHoBa ;
MunucrepcTBo 00pazoBanus u Hayku P®, Kazanckuii HallmOHaNbHBIN HCCIe10BaTEIbCKUI
TEXHOJIOTMYeCKnil yHuBepcuter. — Kaszanp : Ka3aHCKuMH Hay4YyHO-UCCIIEI0BATEIbCKHI
TexHonoruueckuit ynusepcurer, 2018. — 120 c. : cxem., Tabma., uin. — Pexxum moctymna: mo
noxnucke. — URL: http://biblioclub.ru/index.php?page=book&id=500426.

®usuka: npaktukyMm. B 3 4. Y. 1. Mexanuka. MonekynspHas (pu3MKka U TepMOJAWHAMHKA
/aBT.-cocT. A.A. XoasipeB, K.M. Kopaucuk ; M-Bo obpa3zoBanus u Hayku P® ; ®DI'AOY
BIIO «Yp®V um. IlepBoro IIpesunenta Poccun b.H. Enpunna», HuxueTarui. TexHos. uH-
T (pui.). — Huwxamit Tarun : HTU () VpdY, 2018. — 134 c. http://elib.ntiustu.ru/97#target-
1649

®uzuka: npaktukym. B 3 u. Y. 2. Dnexkrpoaunamuka. Konebanus u Bosnsl /aBT.-cocT. K.1.
Kopuucuk, A.A. Xoasipes ; M-Bo o6pazoBanus u Hayku PO ; ®I'AOY BIIO «Yp®V um.
[TepBoro Ilpesumpenta Poccum b.H. Ensnmna», Hwxaerarwn. texwon. wH-T (pumr). —
Hwxuwuii Tarun : HTU (¢) Yp@VY, 2018. — 168 c. http://elib.ntiustu.ru/97#target-1650
®duznueckuii npaktukym: B 3 9. Y. 1. Mexanuka. MonekymsipHas ¢usuka u
TepMoJIuHaMuKa /aBT.-cocT. A.A. XoasipeB, K.M. Kopuucuk; M-Bo 00pa3oBaHUs U HAYKH
PO ; ®I'AOY BIIO «Yp®VY wum. Ileporo Ilpesunenra Poccum b.H. Ensunnay,
Hwxnerarun. texHon. uH-T (¢un.). — Huxuanit Tarun : HTU (¢) YpdV, 2018. — 80 c.
http://elib.ntiustu.ru/97#target-1651
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ITeyaTHbIE U3TaHUSA

1. Tpodumona T. U. Kypc pusuku : yued. mocobue st By3os / T. U. Tpopumosa. - 14-e us.,
crepeotutl. - M. : Akagemusi, 2007. - 560 c. : un. — 275 k3.

HpO(l)eCCI/IOHaJ'IbHLIe 0a3bl JaHHbIX, an)opMaunonno-cnpaBquMe U TOHUCKOBbLIC
CHUCTEMBbI

1. DraexrponHo-OHOIMOTEUHas cucTeMa «Jlanby https://e.lanbook.com

2. DnexTpoHHO-OMONMMOTeuHass  cucreMa  «YHHBepcuTeTckas  buOmmoreka — Onmaidn»
http://biblioclub.ru/

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

4. http://school-collection.edu.ru — eauHas Ko/uIeKIKs HUPPOBBIX 00Pa30BATEILHBIX PECYPCOB

5. http://fcior.edu.ru - ®denepanbHbli LEHTP HWHPOPMAIMOHHO-OOPA30BATEIBHBIX PECYPCOB
(OLIIOP)

IMepuoanveckue u3aHus

1. Bectnuk MockoBckoro yHuBepcutera. Cepus 3: @Dusuka. ACTpoHOMHS -
https://ezproxy.urfu.ru:4169/title about new.asp?id=8508

2. BectHuk Cankr-IlerepOyprckoro YHHUBEpPCUTETA. ®dusznka u XUMUS -
https://ezproxy.urfu.ru:4169/title_about.asp?id=9468
3. HmxenepHo-dusndeckui 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
Hayuno-nonynsipHblii husznko-maremarudeckuii xypaan «Ksant» - https://kvant.ras.ru
XKypuan Texaudeckoii ¢pusuxu - http://journals.ioffe.ru/journals/3

JXypHai skcriepuMeHTalIbHON 1 TeopeTryeckoit pusukm - http://jetp.ac.ru/cgi-bin/r/index
Vuebnas ¢usuka - https://ezproxy.urfu.ru:4169/title_about.asp?id=9870

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

© N OA

Matrepuansl aas jauy ¢ OB3
Becy kontent OBC mpencraBieH B Buzae (¢aiuioB crneunuanbHoro (Qopmarta  JuIs

BOCITPOMU3BCACHUSA CUHTE3aTOPOM pPC€UU, a TAK K€ B TCCTOBOM BUAC, IPUTOAHOM IJId MPOYTCHHA C
HCIIOJIBb30BaHHUEM 3KpaHHOI>’I JIyIbl 1 HaCTpOI\/'IKOI\/'I KOHTPACTHOCTH.

2.3.3.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJINHbI

Cneyuanvrule pazoenvl usuxu

CBeennsi 00 OCHAIIEHHOCTH IMCUMILUIMHBI CHENUAJM3HPOBAHHBIM M JIA00OPATOPHBIM
000py/10BaHNEM U MPOrPAMMHBIM olecneyeHneM

No

m

HanmeHnoBanue [Iepeuenn
OcCHAIIEHHOCTE CIIEAAILHEIX
. CHEeIMaIbHBIX . . MIPOrPaMMHOTI0
Bun 3anaruii . MIOMEIEHUI U IOMEIIEHUN 11
IOMEIIEHUNA 1 - oOecrieueHus.
. CaMOCTOSITENIbHOM pabOThI
MIOMEILEHUN 115 PexBuznTel
CaMOCTOSITENIbHOM MIOJITBEP K IAIOIIETO

24



https://e.lanbook.com/
http://biblioclub.ru/
http://www.iprbookshop.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://ezproxy.urfu.ru:4169/title_about_new.asp?id=8508
https://ezproxy.urfu.ru:4169/title_about.asp?id=9468
https://ezproxy.urfu.ru:4169/title_about_new.asp?id=25251
https://ezproxy.urfu.ru:4169/title_about_new.asp?id=7325
https://kvant.ras.ru/
http://journals.ioffe.ru/journals/3
http://jetp.ac.ru/cgi-bin/r/index
https://ezproxy.urfu.ru:4169/title_about.asp?id=9870
http://pinhe.lebedev.ru/

paboThI JIOKYMEHTA
Jlexmun VYyebOHas Mebenb ayIUTOpHAs ¢ | OmneparmoHHasi cucTeMa
ayIUTOpUs JUIsl | KoimdecTBoM paboumx MecT B | Windows, oducHBIN
MIPOBEICHUS COOTBETCTBUM C KoaudecTtBOM | maker Microsoft Office
JIEKIIMOHHBIX cTyaeHToB, pabouee  wmecto | JloroBop Ne 43-12/1712-
3aHITHU MperojaBares, nocka | 2019 ot 18.11.2019.
ayIUTOpHAsl. Cucrema
Komnrerorepnas TEXHHKA: | BUJCOKOH(epeHuit
KOMILIEKT (riepeHocHoro — eciu | Apache Openmeetings
aynutopuss He obopynoBaHa | Cuctema
CTaIlIOHAPHBIM yrpaBiIeHUs y9eOHBIM
000pyTI0BaHUEM ) KOHTEHTOM U O00Yy4YCHHEM
npoeKIoHHoro obopynosanus: | LCMS Moodle
HOYTOYK/KOMIIBIOTEP, MPOCKTOP,
IPOCKIIMOHHBIN 3KpaH/I0CKa.
[Ipaktnueckue | YueOHas Mebenb ayauTOpHAas ¢ | OnepanmoHHasi cucTeMa
3aHSTHS ayIUTOpHS JUTSL | KoJimdecTBOM paboumx MecT B | Windows, oducHBIN
MIPOBEICHUS COOTBETCTBUU ¢ KosmuecTBOoM | makeT Microsoft Office
MPaKTUYECKHUX cTyaeHtoB, pabouee  wmecto | JloroBop Ne 43-12/1712-
3aHATAN MIpEno/1aBaTeis, nocka | 2019 or 18.11.2019.
ayIUTOpHAsl. Cucrema
Komnerorepnas TEXHUKA: | YIIPaBICHUS YI€OHBIM
KOMIUIEKT (TIEPEHOCHOTO — €CJIM | KOHTEHTOM U 00y4YeHUuEeM
aynutopuss He ob6opynosana | LCMS Moodle
CTaI[IOHAPHBIM
00opynoBaHuEM)
MIPOSKIIMOHHOTO 000PYIOBAHUS:
HOYTOYK/KOMITBIOTED, MPOEKTOP,
POEKIIMOHHBIN SKpaH/I0CKa.
JlaGopatopHubie | YueOHas Mebenb ayIUTOpHAas c | He tpeOyercs
3aHSITHS ayJIUTOpHS JUTSL | KOJIMYECTBOM pabodmx MecT B
MPOBECHUS COOTBETCTBUU C KOJMYECTBOM
1a00paTOPHBIX CTyJIEHTOB, pabodyee  MecTO
pabor Ne 308-309 | npenonaBarens, IOCKa
JlaGopaTtopust ayIUTOpHAsl.
ONTHKHU u | ObopynoBanue,
KBaHTOBOM (PM3UKU | COOTBETCTBYIOLIEE TPEOOBAHUSIM
OpraHu3aIu yueOHOro

mnmponoecca B COOTBETCTBUH C

CaHUTAapHbIMM  TpaBWJIAMH U
HOpPMAaMHU:

HaGop JIEeMOHCTPAIIMOHHBIN
«Omnpenenenue MTOCTOSTHHOM
[Mnanka» — 1 .

VYcraHoBka I8 HM3y4YeHUs
aBneHus uHTepdepenunn — 1
IIT.

VYcraHoBKa s ONpenencHus
paanmyca KpWBU3HBI JUH3BI — 1
IIT.

VceraHoBka I8 HM3y4YeHUs
SBJICHUH MOJIsipU3aluu cBera — 1
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IIT.
YcTanoBska TUIA WU3yYCHUS
SABJICHUI 00yCIIOBJIEHHBIX
nudpakiueit — 1 mr.

VYceraHoBKa Ui HM3y4YeHUs
JMcriepcuu cBeta — 1 mrT.
VYcraHOBKa U1l MCCIIEIOBaHUS
XapaKTePUCTHK BaKyyMHOT'O
dorornementa — 1 mrT.
VYcraHoBKa UIs  ONpelesIeHUs
JUIMHBl CBETOBOW BOJHBI IpHU
nomomu koser; Herorona — 1
IIT.

VYcranoBka «OnbiT @paHka U
I'epua» — 1 mwir.

VYcraHoBka  JUISL  HM3Yy4YEHUS
SBJICHUS €CTECTBEHHOI'O
BpallleHus IJIOCKOCTH
HOJISIpU3aLUU cBeTa — 2 WIT.
VYceraHoBKa 10 TpagyHpOBKE
CIEKTpOCKoIa o
®paynropepoBsiM JMHUSIM — 1
HIT.

®ortomerp orpaxenus ©O-1 — 1
HIT.

CaxapuMmerp  YHUBEPCAJbHBIN
CY-3—-2 mr.

MoHoxpomaTrop yHUBEPCAIbHBIN
MajorabaputHelii MYM — 1 miT.
Crnexrpockon IByXTpyOHBIH — 1
IIT.

Habop cnektpanbHbIX TpyOOK ¢
MCTOYHHUKOM MUTaHMS — | mmT.
VYceraHoBKa Uil HM3y4YeHUs
¢doroadpdexra — 1 mrT.

Mebenb ayauTopHas ¢
KOJIMYECTBOM PadOYMX MECT B
COOTBETCTBHH C KOJIMYECTBOM
CTYAEHTOB, paboyee MecTo
npernoaaBaTess, 10cKa

AYIHTODHAS — Cucrema
VYyebHast Y P BUJICOKOH(pepeHINH
KoMnbrorepHas TeXHHKA: .
ayJIUTOPHUS JIJIS Apache Openmeetings
Koncynbranuu NEePCOHATbHbBIE KOMIIBIOTEPHI,
MPOBEJICHUS . . CBo06o1HO
N nepudepuitHbIe YCTPOUCTRA,
KOHCYJIbTAIUi pacnpoctpangemoe 110 ¢
JOCTYTI B DJICKTPOHHYIO
OTKPBITBIM KOJIOM
MH(OPMaLOHHO-
oOpa3oBatenbHyto cpexy HTU
(punnana) Yp®Y, xomruiekt
JIMIIEH3MOHHOTO NPOrPaMMHOI0
o0ecreyeHus.
Texymmit VYyeOHnas aynutopusi | Mebenb ayIUTOpHAas ¢ | OnepanuoHHas cuctema
KOHTPOJIb, 1A MPOBEACHUS | KOTU4YecTBOM pabounx mect B | Windows, oucHBIN
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IIPOMEKYTOUH

TEKYIIEro KOHTPOJIs

COOTBCTCTBHHU C KOJIHYCCTBOM

nakeT Microsoft Office

ast aTTecTals |M MPOMEXKYTOYHOH | CTymeHToB, pabouce  mecto | JloroBop Ne 43-12/1712-
aTTecTaluu npenojaBaTes, nocka | 2019 or 18.11.2019.
ayJuTOpHAs Cucrema
Kommeroreprast TEXHHUKA: | yIIPABICHUS YICOHBIM
MEPCOHAIBHBIE  KOMIIBIOTEPHI, | KOHTEHTOM U 00y4YeHHEM
nepugepuiiHbie ycrpoiicta, | LCMS Moodle
JOCTYT B ANEKTPOHHYIO
UH(POPMAIMOHHO-
obpasoBarenbHyto cpeny HTU
(punmmana) YpdY, KOMIIEKT
JUIEH3UOHHOTO TPOrPaMMHOTO
o0ecreyeHus.
Camocrositens | YueOHas Mebenb ayauTOpHAas ¢ | OnepanMoHHas cucTeMa
Hasi pabora ayautopust/ KoyimdecTBOM pabounx mect B | Windows, oucHbII
CTYJEHTOB I[Momemenus  Ig | cooTBeTcTBUM ¢ KoaumuectBoM | maker Microsoft Office,
CaMOCTOSITCIILHOW | CTy/ieHTOB,  pabouee  mecto | JloroBop Ne 43-12/1712-
paboThI MperojaBares, nocka | 2019 ot 18.11.2019.
oOy4aromuxcs ayIUTOpHAsl. JloroBop Ha
Komnerorepnas TEXHHKA: | TPEIOCTaBICHUE
MePCOHAITBHBIE KOMIIBIOTEPHI, | TOCTOSTHHOTO JIOCTYIa K
nepudepuiiHbie ycTpoiicTBa, | cetu  WHTepHer  oT
ycrpoiictBa  moakiaroueHuss k| 30.12.2019 Ne 800037
cetu UWurtepHer, goctyn B

AIIEKTPOHHYIO HH(OPMAITMOHHO-
oOpazoBarenbuyto cpenxy HTU
(pummana) YpdY, KOMIIIEKT
JIMIIEH3MOHHOTO NPOrPaMMHOI0
o0ecrneueHus
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