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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
JeSITeIbHOCTI» OTHOCUTCA K 00513aTeIbHOM YacTu 00pa3oBaTeIbHON MPOrpaMMBbl U HAaNIpaBJieH Ha
nproOpeTeHne 3HaHuH, HEOOXOAUMBIX JUIsl U3Y4YEHUS AUCLUILINH, CBA3aHHBIX C
npodeccnoHaIBHOM MOATOTOBKOW MO cnenuaibHocTu «boenpunack! u B3psiBaTenu ». Llenb
o0yueHust — chopMupoBaTh He0OXOAUMBIE (DyHJAMEHTAIbHbIE 3HAHUS JUIsl U3YUEHUs CIIeLMATIbHBIX
JUCLIUATIIIVH.

Monaynbs «CrneuunanbHble pa3feiibl Hay4HO-(DYHAaMEHTAIbHBIX OCHOB IPOQECCHOHATBHON
JEATEIbHOCTH» COCTOUT U3 TpeX MAUCIUIUIMH — «Xumusa», «Teopus BEpOATHOCTH U
MaTeMaTHUYeCcKasi CTaTUCTUKa», «CrielinanbHble pa3aessl GU3UKU.

Jucnunnuza «Teopust BEPOATHOCTH U MaTEMaTUYECKasl CTaTUCTUKA» MTO3BOJISIET IOHUMATh
BEPOSITHOCTHYIO NPUPORY (PU3MKO-XHUMHUYECKUX MPOLECCOB U NPUMEHSATh CTATUCTHUECKUE METObI
ux onucanus. @OpMUPYET CIIOCOOHOCTH BBIABUTATh THIIOTE3Bl M MpPEIarath MyTH WX IMPOBEPKH,
JieNaTh BBIBOJBI HA OCHOBE ASKCIEPUMEHTANIbHBIX JIaHHBIX, MPEACTaBIECHHBIX B BUAE Tpa(UKOB,
TaOJHI] WIIA TUATPAMM.

JucuumuinHa «CrienuaibHble pa3aesnsl Gu3nkm» GopMupyer y o0ydarommxcsi CHOCOOHOCTH
KOMIUIEKCHO W TPaMOTHO aHAJM3UPOBATh (PU3MUYECKHE IMPOIECCHI; HMCIOIB30BaTh COBPEMEHHEIC
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 3ajad, a Takke co3JaHus 0a3bpl JUis
MOCJIEAYIOMETr0 M3Y4YeHUsI APYTHX AMCHUIUIMH TPO(ECCHOHANBHOTO LHUKIOB B COOTBETCTBUHU 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 10 JMCHUILIMHAM MOAYJIA U 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 MPETyCMOTPEHO

1.3. oc/ie10BaTEILHOCTH OCBOCHHMS MOAYJIsI B 00pa3oBaTe/IbHOI Mporpamme

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 KOMIETEHIMI M0 AUCHUILINHAM MOAYJI, IVIAHUPYeMble
pe3yJbTaThbl 00y4eHHs (MHAUKATOPBI) 10 MOIYJII0

W3ydyenne OUCHMIUIMH MOAYNIS IpeaycMarpuBaeT  (OpMUPOBAHUE  KOMIIETEHIIHIMA
MOCPEJICTBOM TIOCJIE0BATEILHOTO OCBOCHUS PE3YJAbTaTOB OOYYEHHs Ha OIPEICIICHHOM YPOBHE
CII0)KHOCTH COZIEP KAHHUS.

Pesynbrarel 00yueHHs 10 TUCIMILIMHE — 3TO KOHKPETHBIC 3HAHUS, YMEHHUS, OTIBIT U APYTHe
pe3yabrarhl (copepiKareabHble KOMIIOHEHTHI KOMIIETEHLMI), KOTOPBIX IUIAHUPYETCS JOCTUYb Ha
JTale U3YyYeHUs JUCHUIUIMHBI MOIYISl U KOTOpble JOJDKHBI OyIyT HpOJEMOHCTPUPOBAHBI
oOyyaronmMMKCsT W OLIEHEHBl IMperojaBaTelieM 0 WHAMKATOPaM/U3MEPSEMbIM KPUTEPUSM,
BKJIFOYEHHBIM B ()OPMYIIUPOBKY PE3yJIbTATOB 00YUYCHHUSI.

WNuaukatop — 3TO0 MpU3HAK / CUTHAJ/ MapKep, KOTOPbIA MOKa3bIBaeT, Ha KaKOM YpOBHE
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 (OICHOUHBIX CPE/ICTB) TEKYIICH U POMEKYTOUHON aTTeCTaIlHH.

Ilepeuens
Kon u HanmeHoBaHue IInanupyemblie pe3yJbTaTbl 00y4eHHs
AUCHUTIUH
KOMIIeTeHI[ MU (MHAUKATOPBI)
MOYJIs
1 2 3
OIIK-1. Cnocoben 3nanus:
hopMynMpoBaTh M PEIIATh | o ppppoxy — (GA30BBIX  PABHOBECHIA B
Hay4dHO- METaJUTyprU4eCcKuX CUCTeMax
HCCIICIOBATEIbCKHUC, e TpHUpPOLY XUMHYECKUX peaxuui,
TCXHUHCCKHC, UCIONB3YEMBIX B METAUIypPrHYECKHUX
OpraHU3alMOHHO- IIPON3BOCTBAX
SKOHOMHHCCKHE 1 e CTpOEHHE aTOMa, XUMMYECKHE >JIEMEHTHI M
KOMILTCKCHBIC 3a1atH, UX COEJUHEHHUs, OOIlIUe 3aKOHOMEPHOCTH
TIpUMCHSL MPOTEKAHNUS XUMHUECKUX peaKlnui
(byHIaMeHTaJIbHbIE Vienus:
3HAHHUS. .
® IPOrHO3UPOBAaTh M OIpPENEsATh CBOICTBa
COECIUHEHUI M HamNpaBICHUS XUMHUYECKHUX
peakuuii
XUMISE Hmems onvim/énademy:
® METOJaMH HU3MEpPEHUsl TEIIOBBIX 3(PPeKToB
XUMMYECKUX  peakUud,  NaplualbHbIX
MOJIbHBIX BEJIMYMH, PaBHOBECHBIX
XapaKTEPUCTHK
® METOJaMM KHHETHUYECKOT0 aHAJIN3a
[1K-32. Cniocoben 3nanus:
ACMOHCTPUPOBATEL 3HAHUC | @ 3JICKTPOHHOE CTPOCHHE aTOMOB U MOJIEKYII,
COBPEMEHHBIX TEXHOJIOTUI OCHOBBI TEOPHUHM XHUMHUYECKOH CBS3M B
CHapsDKEHUS U yMEHHE COEMHEHUAX Pa3HbIX TUIIOB;
oOpamarbcs co ® OCHOBHBIC 3aKOHOMCPHOCTH IIPOTCKaHUA
B3PbIBYATBIMH XUMHYECKUX IIPOIECCOB U XapaKTEPHUCTUKH
BCIICCTBaMU, PaBHOBECHOTO COCTOSIHUS, METO/IbI
NPUMCHACMBIMH IIPA ONMCAHWSI XUMHUYECKHX pABHOBECUH B
CHapsUKEHUU




Ooernpumnacos.

pacTBOpax JIEKTPOIUTOB

Ymvenus:

®  BLIIOJHITE OCHOBHEIE XAMUYECKHE
oTepalnH, OTpPENENATh
TEPMOIMHAMHYECKHE XapaKTEPUCTUKH

XMMHYECKHUX PEaKIUi

KOHIICHTPAIIUH BEIIIECTB
Hmemv onvim/énaoems:

e 00paboOTKH pe3yIbTaTOB

OKCIICPUMCHTOB 1 HCHBITaHHﬁ, B TOM

U PABHOBCCHBIC

YHCIIE C TOMOIIBIO
ABTOMATU3HWPOBAHHBIX MCTOJ0B
00paboTKH pe3yIbTaTOB

Teopus
BEPOATHOCTH U
MaTeMaTH4yecKas
CTaTUCTHKA

OIIK-2. Cniocoben
CaMOCTOSITEIILHO CTaBHTh,
(bopMaTM30BBIBATH U
pemarhb 3a1auu,
OTHOCSIIITUECS K
npodecCHOHAILHON
ACATCIIBHOCTH, UCIIOJIb3Ys
MCTOJbI MOACIIMPOBAHUSA U
MaTeMaTH4YCCKOI O
aHaym3a.

3uanus:

® OCHOBEI TEOpUU BEPOSTHOCTH 5
MaTeMaTH4YECKOH CTaTUCTHKHY,
HEOOXOIMMBIC TSI PEIICHHS MMPAKTUYCCKUX
3a1a4;

Ymenusa:

® [IPUMCHATH MCTOAbI MATCMATUYCCKOI'O
aHaJIM3a U MOJCIMPOBaHUA,
TCOPECTUUCCKOTO U
OKCIICPUMCHTAJIbHOT'O UCCICIOBAHUS
IJId pCIICHUA MPAKTUYCCKUX 3a7a4.

[TIK-21. Cnocoben
CaMOCTOSITENIEHO
pa3pabaThIBaTh
MaTeMaTHYeCKue MOJAEIH
(bU3HYECKUX MPOIECCOB
npu pyHKIHOHUPOBAHUU
00pa3ioB OoenpunacoB u
B3pbIBATEIICH.

HUmemv onvim/énaoems:

® B OpraHu3alHi COOCTBEHHOU
JEeSATEIILHOCTH, B BEIOOPE TUITOBBIX
METOJIOB M CLIOCOOOB BBHIIOJIHCHUS
3a/1a4, B YMEHUH aHATH3UPOBATh,
CpPaBHHMBATh U OIICHUBATH UX
PE3yNbTaThl, UCIIOIB30BATh OCHOBHBIE
METO/IbI U TIPHEMBI MATEMAaTUYECKOM
CTaTHCTKH ISl PEIICHUS TTPAKTUICCKIX

3aja4.
ITK-10. Ciocoben Buanus:
MPUMEHSTh METOJIbI ® DJJICMCHTHl KOMOWHATOPUKH, CITydalHbIC
MaTEeMaTHYECKOTO COOBITHUS W  CIy4dyallHble  BEJIHMYUHBI,
QHAIN3a, MOJIEIHPOBAHMS OCHOBIVHLIe 3aKOHBI pacnpeeeHus
U CHCTEMHOLO CIIy4aiiHbIX BEJTMYUH;
Ymenus:

MPOEKTUPOBAHUA,
TEOPETUYECKOTO U
AKCIEPUMEHTATBLHOTO
HCCIICTOBAHUS JJIs
pELIEHUS] THKEHEPHBIX
3a71a4 IPOCKTUPOBAHUS,
MIPOU3BOJACTBA U

® [IPUMEHATH METOABI CTATUCTUYECKOTO
aHalIn3a ¢ IPUMEHEHUEM
MH(OPMALIMOHHBIX TEXHOJIOTUH IS
pelieHus npodeccnoHanbHbIX 3a1a4




UCIIBITAaHUS OPYXKUS U
CUCTEM BOOPYKECHUS

[1K-12. Cniocoben
Ka4eCTBEHHO U
KOJINYECTBEHHO
OLIEHUBATh PE3YJIbTATHI,
MaTeMaTHYECKU
dbopmynupoBaTh
MOCTaHOBKY 33/1a4H U
pe3yJbTATHI €€ PEIICHUS
NPUMEHHUTEIBHO K
POEKTHPOBAHUIO,
IIPOM3BOJICTBY,
UCTIBITAHUSAM U
9KCIUTyaTaluu
0oempHUITacoB u
B3pbIBATEIICH PA3JIUYHOTO
TUTIA ¥ HA3HAYCHHUS

Hmemsb onvim/énadems:
® HaBBIKAMHU 00PabOTKU M 0OPMIICHUS
pe3yabTaTOB HAy4YHO-
HCCIIeIOBATENILCKUX PaboT B hopme
HAYYHO-TEXHHUUYECKUX OTYCTOB, CTATCH,
MOSICHUTEIbHBIX 3aMETOK.

CoenuanbHble
paszaenbl GU3NKU

OIIK-3. Cnocoben
IUTAHUPOBATh U MIPOBOAUTH
KOMILIEKCHBIE
HCCJICJIOBAHUS U
U3BICKAHUS JJIs PEeIIeHUs
WHXCHEPHBIX 3374,
OTHOCSIIIUXCS K
npodeCcCHOHATIbHON
JeSITeNIbHOCTH, BKIIIOYast
IIPOBEICHUE U3MEPEHNUH,
IUTaHUPOBAHUE U
IIOCTaHOBKY
DKCIIEPUMEHTOB,
MHTEPIIPETALINIO
MOJIyYEHHBIX PE3yIbTAaTOB.

3uams:

¢ (yHmaMeHTaIbHBIE (PU3UIECKUE OMBITHI, UX
POIb B Pa3BUTHH HAYKU;

e Ha3HAYeHME W  OPUHLHUIBI  JIEHCTBUS
BOKHEUIINX (U3UYECKUX MPUOOPOB.

Ymemn:

e paborath ¢ mpubopamMu U O0O0OPYIOBAHHEM
COBPEMEHHOU (PH3UYECKOI 1TabOpaTOpuH;

® JICIIONb30BaTh pa3nuHbIe METOJTUKI
¢usnyeckux  M3MepeHud W 00paboTKH
IKCIEPUMEHTANTBHBIX JaHHBIX, B TOM YHCIE C
MIPUMCHEHHEM KOMITBIOTCPHOW TEXHUKA U
MH(POPMAITMOHHBIX TEXHOJIOTHI TIPU PEILICHUU
3a1a4;

Hmemv onvim/énadems:

® HaBBIKAMU UCIOJIb30BaHUS METOIOB
¢u3nueckoro MOJIETTUPOBAHUS B
WHXEHEPHOU MPaKTUKE;

® TPUMEHEHHUS OCHOBHBIX METOAOB (PHU3UKO-
MaTeMaTU4ecKOTO0 aHaIMW3a JUIsl pEeIIeHUs
€CTECTBEHHOHAYYHBIX 337134,

[TIK-21. Cniocoben
CaMOCTOSITENTLHO
pa3pabaTrbIBaTh
MaTeMaTHYeCKue MOJAEIH
(U3MUECKUX MPOIECCOB
npu pyHKIHOHHUPOBAHUU
00pa3noB Ooenpunacos u
B3pbIBATEIIEH.

Bnamo:
® OCHOBHBIE ITOHSTHS,
(076351978

Yuems:
UCIIOJTb30BaTh METOIbI (PM3UIECKOTO U
MaTEMaTUIECKOT0 MOJICITHPOBAHHS, & TAKXKE
MIPUMEHSATh METO/IbI (PH3UKO- MATEMATHUECKOTO
aHaJIM3a K PEICHUIO0 KOHKPETHBIX
€CTECTBEHHOHAYYHBIX U TEXHUYECKHX MPOOIeM

3aKOHbBI H MOJACIIH

[IK-12. Criocoben

Hmems onvim/enaoems:




KaueCTBEHHO U
KOJIMYECTBEHHO
OIICHUBATH PE3YJbTATHI,
MaTeMaTHYECKU
dbopmMyIupoBaTh
MOCTAaHOBKY 3a/1a4M U
pE3yJIbTAThI €€ PEIICHUS
NPUMEHHUTEIBHO K
MPOEKTUPOBAHHUIO,
MIPOU3BO/JICTBY,
UCTIBITAHUSM U
IKCIUTYaTaIiH
0oempuUITacoB u
B3pBIBATEIICH Pa3THYHOTO
TUIIA U HAa3HAYCHWUSI

HaBBIKAMU 00pabOTKU U 0(OpMIICHUS
PE3YNIBTaTOB Hay4HO-MCCIEJ0BATEIbCKUX
paboT B popMe HAYIHO-TEXHUICCKUX
OTYETOB, CTaTEH, MOSICHUTEIBHBIX 3aMETOK.

1.5.®@opma oOyuenust

Peanuzanus Moaynst mperycMOTpeHa it 00y4aroIuXxcst o O9HOM (opme.

PA3JAEJI 2. HIPOT'PAMMBbI MOJAYJIA
CrnennanbHble pa3elibl HaydYHO-(PYH/IaMEHTAIbHBIX OCHOB IPO(decCuOHaTBHOM
NEeATEeIbHOCTU

2.1. PABOYAS TPOT'PAMMA JUCHUIIJINHBI

Xumust
Pabouas nporpamma IUCHUIUIMHBI COCTAaBIEHA aBTOPAMU:
Yuenas crenenn IMoapa3nenenune
Ne ni/m ®amuiausa Umsa OtyecTBo > | JI0JIZKHOCTh Apasi
y4eHOe 3BaHHue
1 cTapumin ernapTamMeHT
[Ipoxoposa Oxcana P flemap
Nperno/iaBaTe | €CTECTBEHHOHAY4YH
BukroposHa
b oro o0Opa3oBaHMs

2.1.1. COAEP’ KAHUE U OCOBEHHOCTH PEAJIM3ALIUN JUCHUTIIJIMHBI

Xumus

CMmemanHoe O6y‘leHHC C UCITOJIb30BAHUCM BJICKTPOHHOT O OGy‘-ICHI/I}I.

2.1.1.1. TexHosorumu ooy4eHusi, HCNOJIb3yeMble MPU U3YyYEHUHU TUCHUTIHHBI MOTYJIsI

2.1.1.2. Inannpyemble pe3yabTaThbl 00y4eHHs1 (MHIMKATOPHI) O AUCHUILINHE




Koa v HanumMeHoBanue

IInanupyemblie pe3yabTaTbl 00y4eHHs (MHAUKATOPHI)

KOMIEeTeHIHU
OIIK-1. CnocobeH | 3nanus:
(hopMynHpOBaTE M pemIaTh | o npupony (a3oBBIX pPaBHOBECHMH B  METAJUTYpPTHYECKUX
Hay4HO-HCCIIEI0BATEIIbCKHE, CHCTEMAX
TEXHUIECKHC, ® NPUPOJY XUMHYECKMX  PEaKIMii, HCIOJb3yEeMBIX B

OpraHu3aIlMOHHO-
SKOHOMUYECKHE u
KOMILIEKCHBIE 3aJa4H,

npuUMeHsisi GyHJaMEeHTalbHbIE
3HaHUS.

METaJUTyPrHUeCKUX MPOU3BOJICTBAX
® CTPOCHHME aTOMa, XMMUYECKUE BJIEMEHThl U MX COCAMHEHUS,
00111e 3aKOHOMEPHOCTH ITPOTEKAHUS XUMHUYECKUX PEaKITuit

Ymenusa:

® IIPOrHO3MPOBATh M ONPEACIATH CBOWCTBA COCAMHCHHHA M
HaIPaBJICHUS XUMHYECKUX PEaKIIUi
Hmems onvim/énadems.:

® MCTOAaMHM M3MCPCHHA TCIIJIIOBBIX 3(1)(1)CKTOB XUMHYCCKHX
peaKHHﬁ, napuuajbHbIX MOJIBHBIX BCJIMYUH, PABHOBCCHBIX
XapaKTCPHUCTUK

METOJaMM KMHECTHYCCKOI'O aHajln3a

I1K-32. Crocoben
JIEMOHCTPHPOBATH 3HAHHE
COBPEMEHHBIX  TEXHOJIOTHI
CHApSDKEHUS 51 YMCHHE
oOpamaTbcs co
B3pPBIBYATHIMH  BEUICCTBAMH,
MIPUMEHIEMBIMU pu

CHapsKEHUHU OOENpUIIacoB.

Suanus:

® DSJEKTPOHHOE CTPOEHUE aTOMOB M MOJIEKYJ, OCHOBBI TEOPUHU
XUMHYECKOU CBSI3M B COCIMHEHUSX PA3HBIX THIIOB,

® OCHOBHBIE 3aKOHOMEPHOCTHM TMPOTEKAHHS  XUMHUYECKHX
MPOILIECCOB M XAPaKTEPUCTUKH PABHOBECHOTO COCTOSIHHUS,
METO/bl OMHMCAHHWS XHMHYECKHX PaBHOBECHH B pacTBOpax
AJICKTPOJIUTOB

Ymvenus:

® BBINOJHATh OCHOBHBIE XUMHUYECKHUE OTEPALMH, OMPEIETATH
TEPMOJIMHAMHYECKUE XaPAKTEPUCTUKH XUMUUECKUX PEaAKIIHA
Y PaBHOBECHBIE KOHIEHTPAIIMU BEIIECTB

HUmemwv onvim/énaoems:

00paboOTKH pe3ylnbTaTOB SKCIEPUMEHTOB M HCIBITAHUN, B TOM

YHClie C MOMOIIBI0 aBTOMAaTU3HPOBAHHBIX METOJOB 00pabOTKU

pe3yIbTaToOB

2.1.1.3. Coaep:kaHue TUCHUILINHBI

Ko Conep:xanue
pa3ne{11103 Pazpgen, Tema Aep
o TeM AMCHHUTIITAHBI
OcHOBHbBIE XMMHUYECKHE MOHATHS. MaTepust U BELIECTBO.
AToOM, MOJIEKyJla, XUMUYECKUI 371eMEHT. BaneHTHOCTh 1
CTEIEHb OKHCIIEHUS JJIEMEHTA. AToMHas u
Xumust 1 MOJIEKYJIsIpHass Macchl. KonuuecTBo BelECTBA — MOJIb.
OcHOBHBIE MTOJIOKEHUS u (hopMyIIHpPOBKHU
P1 nepuoauyecKas s
(byHIaMEHTABHBIX XHMHYECKUX TEOpUH U 3aKOHOB:
CHCTEMa JJICMEHTOB
aTOMHO-MOJIEKYJISIDHAsE ~ T€OpHs, 3aKOH COXPAHECHHS
MacChbl W DHEPIUM, IMEPUOJUYECKUN 3aKOH, TEOpHUs
XUMHYECKOTO CTpOEHUS BEILECTBA. OcHoBHbIE
MOJIOXKEHHUS M (DOPMYJIHPOBKHU Ia30BbIX 3aKOHOB XUMHH:




MPOCTBIX OOBEMHBIX OTHOIICHUH, ABOTaApO, YpaBHEHUE
MenneneeBa-Knaneiipona. OCHOBHBIE TOJOXKEHUA U
(GOPMYIUPOBKH CTEXHOMETPHUECKUX 3aKOHOB XUMHH:
MOCTOSIHCTBA ~ COCTaBOB,  DKBHUBAJIEHTOB,  KpPaTHBIX
oTHomieHUW. [loHsATHE  XMMHYECKOr0  HSKBUBAJICHTA
AIIEMEHTa U coeluHeHus. MosspHas mMacca SKBHUBAJICHTA
M MOJIApHBIM  3KBUBaJIEHTHbIH  00BeM.  OOuiee
npejcTaBieHue 00 arome. ODJIeMEHTapHblEe YaCTHIIbI
aToMa, aTOMHO€ SApO, H30TONBI, H300aphl, H30TOIBI.
[ToBenenue snekTpoHa B atoMe. KBaHTOBBIM XapakTep
W3MEHEHUH dHepruu. /J[BoMCTBEHHAs MPUPOAA AIEKTPOHA.
YpaBHeHue Jlyn ne bpoitis. [Tpuniun
HeonpeneneHHocTu [ eisenOepra. [lonsTue o BOIHOBOMH
¢byakuun.  YpaBHenue Illpenunrepa. I'nmaBHOoe U
opOuTaIbHOE KBAaHTOBBIE 4YMCIa. MarHUTHOE KBAaHTOBOE
yrcno. CHMH 3JIEKTPOHA U CIHHOBOE KBAHTOBOE YHUCIIO.
Cxema CTpOEHHS DJIEKTPOHHOM OO0OJIOYKHM aToma [0
YeThlpeM KBaHTOBBIM uuciaM. [lpunnun I[laynmu u
cnencTBusi U3 Hero. OmnucaHue AJIEKTPOHHON 000J0YKU

aToma AEKTPOHHBIMU dopmymnamu u
anekTpoHorpadpuueckum Meronom. IlpaBumo I'ynna.
CnuHoBas Teopus BaJICHTHOCTH. 3arnonHeHue

AJIEKTPOHAMM ~ DHEPreTUYECKUX  COCTOSIHMM  aroma
COIVIaCHO NPHUHLMIY MHUHUMyMa »dHepruu. Ilpasuna
KneukoBckoro. Ilopsnok 3amojiHEHUs 3JIEKTPOHAMU
SHEPreTUYECKUX YpPOBHEW W TMOAypoBHEH. MpeanbHas u
peanbHass cxe- Mbl. OOmias syekTpoHHas (opmyia
aTOMOB, S-, P-, d-, f- aeMeHThI. DJIeKTpOHHAs CTPYKTYpa
aTOMOB M IEPUOJUYECKAsl CUCTEMA 3JIEMEHTOB. 3aKOH
Mozmu. llepunognuecknii 3axkoH [[. M. Menneneesa.
CoBpemenHnas  ¢QopmynupoBka  3akoHa. IIpuumna
NEePUOANYHOCTH H3MEHEHUS CBOMCTB 3JIEMEHTOB M HX
coequHeHuil. CTpyKTypa NEpUOAMYECKOH  CHCTEMBI
AJIEMEHTOB. [Tepuomsl, TPYHIIBL, MOATPYIIIBL.
Ilepuognueckoe  H3MEHEHHE  CBOWCTB  XUMHYECKHX
aneMeHToB. Pagmychl aTOMOB M HOHOB. OHeprus
WOHM3AlMM.  OHEPrusi  CpOACTBA K  DJIEKTPOHY.
ONEeKTPOOTPULIATENbHOCTb.  KHUCIOTHO-OCHOBHBIE U
OKHCJIUTEIbHO-BOCCTAHOBUTENBHbBIE CBOWCTBA BELIECTB.

KuciaorHo-ocHOBHBIE B

H3MeHEeHnEe KHCIOTHO-OCHOBHBIX M OKHCJIHUTCIHLHO-

P2 OKHCJIUTEIbHO- BOCCTAaHOBHUTEJIbHBIX CBOMCTB BEIIECTB B 3aBUCUMOCTH OT
BOCCTAHOBHTEJbHbIE CTEIICHU OKHCIICHUS DJIEMEHTA, OT ITOJIOKEHHUS B Ta0JIMIle
CBOMCTBA BeIIECTB JI. 1. MeHpeneeBa.

XuMu4eckas CBs3b. Y CIOBUS €€ 00pa3oBaHusl, IPUPOIA U

rapaMeTpbl CBSI3H. DHepreTu4ecKne KpHBBIE

B3aUMOJICUCTBYIOIIMX aTOMOB Boaoponaa. KoBaneHTHas

XAMHYECKast CBs3b. OIHORIEKTPOHHBIA MEXaHU3M €€

P3 XuMHu4YecKas CBA3b obOpazoBanus. [loHATHE KOBaJIEHTHOCTH DJIEMEHTOB.

KpatHocTe cBsi3u. JIOHOPHO-aKIENTOPHBIM MEXaHHU3M
o0pa3oBaHUsl KOBaJIEHTHOW cBs3U. Hackblmaemocts u
HAIpaBJIEHHOCTh  KOB&JIEHTHOM  cBsizu.  CTpykTypa
MOJIEKyJN, G-, T-, O-CBSI3H, Sp-, SP*-, SP>-rubpumsanus




AJIIEKTPOHHBIX o0nakoB u MPOCTPAHCTBEHHAS
koH(purypauust Monekya. [lomsipHas u  HemossipHas
KOBAJIEHTHAsI CBfA3b. JIMIOJIBHBII MOMEHT CBA3U U
MonieKkynbl. ['eomerpuueckas CTpyKTypa  MOJEKYIL
Onucanre XUMHYECKOW CBSI3M METOJIOM MOJICKYJISIPHBIX
opbutaneii. Cxemsl ob6pasoBanms Hz, H'2, He'? mno
Merony MO. DHepreruueckue cxeMbl 00pa3OBaHUS
Moutekysl N2 u O2 110 METOTy MOJIEKYJISIPHBIX OpOuTasei
(MO). MHonnas cBsa3p u ee cBoucrBa. I[loHsaTue
AIIEKTPOBAJIEHTHOCTH. ~ MeTalnyeckas  CBSI3b, €€
ocoOeHHocTH. Bonoponnasi cBsi3b W €€ BIMAHHE Ha
busznueckue M XUMHUYECKHE CBOMCTBA  MOJIEKYII.
MexMOoJIeKyIIpHOE B3aUMOICHCTBHE.

P4

JHepreTuka
XHMHYECKHX NMPOLECCOB

OCHOBHbBIE TIOHATUSL XUMHUYECKOM TEPMOJMHAMUKHU.
BHyTpeHHsAs 3HEprus W OSHTanblus CUCTEMBbL. [lepBblit
3aKOH TEPMOJIMHAMUKH. Tennossle s¢heKTh
XAMHYECKHUX peaKuuru. Termtora (PHTAITBITHS)
o0pa3oBaHUs XUMUYECKUX coerHeHui. 3akoH JlaBya3be-
Jlanmaca. OCHOBHOM 3aKOH TepMOXUMHUH — 3aKOH ['ecca u
cieacTBuss M3 Hero.  OHrponus.  HampaBienue
XUMHYECKHX IIPOLIECCOB B M30JUPOBAHHBIX CHUCTEMaX.
Bropoit 3akon TepmomuHamuku. OHeprus ['ub6b6ca.
HampaBnenue u mpenen caMONpPOU3BOJIBHOIO TEYECHHS
XUMHUYECKUX PEAKIUH.

P5

CxopocTth peakumnii u
METO/IbI ee
peryJupoBaHus

CKOpOCTh TOMOTEHHBIX pEaKInii. 3aBUCUMOCTH CKOPOCTH
OT KOHLEHTPALIUA PEArupyrolux BeELIECTB. 3aKOH
nerctBusg  macc.  KoHCTaHTa  CKOPOCTM — peaKkUuH.
3aBUCHUMOCTb CKOPOCTH pE€akLHUHU OT TEMIepaTypbl H
IPUPOABl pearupyromux BemecTB. IlpaBuno Bant-
['opda. Tlonstne o0 sHepruM axkTUBALMHU. YpaBHEHHE
Appennyca. CKOpOCTb TI€TEpPOr€HHbIX XUMHYECKHX
peakiuii. Nx ocobGennoctu. IloHsTHe o Kkaranuse u
KaTaJan3aTopax.

P6

Xumuueckoe u pazoBoe
paBHOBecHe.
KoaedaTeabHbie
peakuuu

OOpatuMble W HeoOpaTHMbIE peakIUH. XUMHUYECKOe
paBHoBecue. Konctanta  paBHOBecus.  (CwmelieHue
paBHoBecus, npuHuun Jle- Illarense.  ®asoBoe
paBHOBECHE, OCHOBHbIE MOHATHUS. OIHOKOMIIOHEHTHBIE
CHUCTEMBI, JMarpaMMa COCTOSHUS BOAbI, (ha3oBbIe
nepexoael. KonebarenpHble peakiuu (MEpUOANMUECKUE
peakuun). KoneGaHuss  KOHIEHTpauud  HEKOTOPBIX
MPOMEXYTOUHBIX  COEIUHEHUN U, COOTBETCTBEHHO,
CKOPOCTEH peaKIui.

p7

PacrBopsI

PactBoppl.  CnocoObl  BbIpaXKeHHs  KOHLEHTpalWu
pactBopoB (%, MoispHas, HOpMajbHas, THUTP).
PactBopuMocTs.  CBOlMCTBA  UCTHHHBIX  PacTBOPOB.
3akonsl Payns u Bant-T'ogda. PactBops! a5ekTponuTos.
Teopust anexkTponuTuyecko auccounanuu. CUIbHBIE U
ciabble  BIIEKTPOJIUTHL Crenenp  aucCOLMALINU.
KoHncranra JUCCOLMALINH. ManopactBopumsle
anektposnntel. Ilpoussenenune pactBopumoctu (IIP).
HNonoobmennble peakiuu. [IpaBuia HamucaHUS MOHHBIX
ypaBHeHHH peakuuil. KucioTsl, OCHOBaHMS M COJIH C
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MO3ULIMM TEOPUU  DIIEKTPOIUTHYECKON JTUCCOLMAINU.
DJIEKTPONIUTHYECKAsT ~ Auccouuanusi Bonbl. oHHOe
nmpous3Be/ieHHe  BOAbl.  BogopoaHslii  mokaszaTenb.
I'maponms comnelt (Bce cimydan).

Bo3HHKHOBEHHE ABOMHOIO 3JIEKTPUYECKOTO CIIOS HA
rpaHulle METAJI—BOJa, METAJII—PAaCTBOP. DIICKTPOIHBIE
noteHuuansl. CTaHAApTHBINA BOJOPOAHBIHN 31eKTpo. Psin
CTaHJIAPTHBIX AJEKTPOJHBIX MOTCHIIMATIOB. Y paBHEHUE
Hepncra. OKucnuTeIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUH.
Merton nonypeaxkuuii.
Teopusi TaJIbBAaHUYECKUX 3JIEMEHTOB. MeEIHO-IIMHKOBBIN
snement Jlanmdnsa- Skoou. DOJIC rambBaHHYECKOTO
aieMeHTa. SIBJIeHMs] TONIIpU3AllMU W JICTIOJISIpU3AIUH.
KonnentpaunoHHblii rajbBaHUYECKHUI 3JIEMEHT.
CymHocth  anektponus3a. KaroaHsle W aHOJHBIE
JeKTpOXHMHUECKHE MPOLECChl  MpPH  BJEKTPOJM3€  BOAHBIX  PAcTBOPOB
P8 CHCTEMEL AJIEKTPOJIUTOB.  DJEKTPOJIU3  PACIUIABOB.  3aKOHBI
@apanesa. Bbixon 1o TOKy. Koppo3usi merannos.
Krnaccudukanus KOppo3HOHHBIX TporieccoB. CyIIHOCTh
XUMHUYECKOH M DJIEKTPOXMMHUYECKOHM  KOPpPO3HH.
dakTopbl, ONPEACTAIONINE CKOPOCTh KOPPO3UU. MeTo bl
3allUTBl  METAUIOB  OT  KOppOo3uH.  XUMHYECKHUE
UCTOYHUKHU 3JieKTprueckoi sHeprun (XUI3). Ipunuun
JEMCTBUSI  CBUHIOBOTO  KHCJIOTHOTO  aKKyMYJISTOpA.
[IpyHuMn nEeUCTBUSA IIEJIOYHOIO SKEJIE3HO-HHUKEIEBOIO
AKKyMYyJIATOpA. [Tpuniun JEUCTBUSA JKEJIEe3HO-
MapraHieBoOro rajibBaHMYECKOro »sjemMeHTa (DJIeMeHT
Jlexnanme). TormuBHBIC 351eMeHTHI. [IpuHIMN ASHCTBUS
KHCJIOPOJTHO- BOJIOPOTHOTO TOILTMBHOTO AJIEMEHTA.

2.1.1.4. 5SI3b1k peaM3al UM MPOrpaMMbl
[IporpamMmma qUCHUITIIMHBI pEaIM3yeTCsl Ha TOCYAapCTBEHHOM sA3bIke Poccuiickont deneparnumu.

2.1.2.YYEBHO-METOJNYECKOE U UH®OPMAIIMOHHOE OBECHEYEHUE
JUCHMUIIIAHBI

Xumus
DJIEKTPOHHBIE pecypchl (M31aHNS)

1. Xumus. Meroanyeckue yka3aHus K BBIIOJIHEHUIO pacueTHbIX padoT Hikuuit Tarmn: HTU
() VYpdVY, 2018. — 25c. PeructpanmonHsiii yueTHbli HOMep 15-02/18089-17.
http://elib.ntiustu.ru/105#target-1888

2. Xumus. MeTonnyeckue yKa3aHus K BBITOJIHEHUIO JTabopaTopHbIX pador Hwxaumit Tarwr:
HTU (p) YpdVY, 2018. — 49c. Perucrpaunonnsiii yderHolii Homep 15-02/18108-17
http://elib.ntiustu.rU/105#target-2700

IleyaTHbIe U3TaAHMS
1. I'maaka H.JI. OOmas xumus: yaeOHUK i OakamaBpoB. M.: FOpaiir, 2012. 898 ¢. — 191

9K3.
2. I'mmaka H.JI. 3amaun w ynpaxkHeHUs 1o oOmie xumuu: yd.moc. s By3oB M.: KnHopyc,
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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

2012. 240 c. — 187 3ks.
3. XUMUS: meronumveckue yKa3aHHs M KOHTpOJbHBIE 3amaHust i cryaeHtoB / C./I.

Bamenko, E.A. Hukonenko, M.II. KonecankoBa, H.M. TutoB. Exarepunoypr: ®I'AOY
BIIO YPO®VY, 2010. 49 c. (mecto xpanenusi — JEHO).

IIpodeccnonanbHbIe

CHUCTEMBbI

0a3bl

JaHHbIX,

1.9BC «YuuBepcurerckas oubnmoreka onnaitay» (http://biblioclub.ru)
2.9BC «Jlanby (https://e.lanbook.com/).
3.9b «DOnekrponnas 6udanoreka HTH» (http:/elib.ntiustu.ru).

Marepuausi 1 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

Xumus

Cgeennsi 00 OCHAIEHHOCTH JMCUMILUIMHBI CHENHATHM3HPOBAHHBIM
000py/1I0BaHNEM U MPOrPAMMHBIM o0ecneyeHneM

H Ja00paTOPHBIM

Ne Bun 3ansaTuii Haumenosanue OCHAILIEHHOCTh CITEUAIbHBIX [Tepeuenn
m\ CIIeIaIbHBIX ITOMEILEHUH U TOMEIIECHHUH IS MIPOrPaMMHOTO
I MOMEIIEHHH U CaMOCTOSTEIIbHON PaboThI obecreyeHus.
TMOMEIICHUH I PexBU3nTHI
CaMOCTOATENLHO MTOATBEPIKIAIOIIIETO
1 paboThI JIOKYMEHTA
1 | Jexuuu VuebHas MeOenb ayTuTOpHas C Microsoft Windows,
ayTUTOPUS IS | KOJTHYECTBOM pabOvHX MECT B o UCHBIN MMaKeT
MIPOBEICHUS COOTBETCTBUHU C KOJINYECTBOM Microsoft Office,
JIEKITMOHHBIX CTYJIEHTOB, paboyee MECTO HoroBop No  43-
3aHATHI MpenoaaBaTesis, J10cKa 12/1712-2019 oT
ayJIUTOpHAs. 18.11.20109.
KomriekT nepeHocHOro
MIPOSKIIMOHHOTO 000PYIOBAHHUS:
HOYTOYK, TPOEKTOP, SKpaH Ha
[ITATHBE.
2 | JlaGopaTtopHbIe YyeOHas o [lIxad BeITSDKHOM, 2 1IT He tpeGyercs
3aHATH AyauTOpHs A1 e MaruutHas Memanka [19-6100,
MIPOBEICHUS 4 T
mabopaTopHbIX | o JIAB-TH-01/19 ¢ KpbImIKOit

3ansTuM (331
umu 335 ayn).

BOJIsTHAsI OaHS-TEPMOCTAT
+15°...100°C, Toun. +-0,1°C,
1971, nepememuBanue padoueit
KHUJIKOCTH, OXJIaXKIAIOIINN
KOHTYp, paboyee MpOoCTPaHCTBO
295x370x150

e [lIkad cymmapHbIN
nabopatopubsiiit CHOJI 35.35./3
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http://biblioclub.ru/
https://e.lanbook.com/
http://elib.ntiustu.ru/

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

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

e XuMu4eckas 1mocysia

e Mepnas nocyzaa

¢ 24 TabypeTku

e Jlocka ¢ IOJCBETKOM, CTOI 1
CTYJI JUTsI IpeTIoaBaTes

e Tabauuel MeHeneena,
PacTBOPUMOCTH

Koncynpranuu VYyeOnas MeGenb aymuTopHas ¢
aAyTUTOPHS JUIsL | KOJTHYECTBOM pabOvrX MECT B
MIPOBEICHUS COOTBETCTBUU C KOJTUYECTBOM
. He tpebyercs
KOHCYJIbTAINI CTYJIEHTOB, paboyee MECTO
npenojaBaTens, J0CKa
ayJIuTOpHAsl.
Texymmit VYyeOHas Mebenb aymuTopHas ¢
KOHTPOJIb, aAyTUTOPHS JUISL | KOJTHYECTBOM pabOvmMX MECT B
MPOMEXKYTOUHAsL | IPOBEICHUS COOTBETCTBUU C KOJTUYECTBOM
aTTecTanus TEKYIIETro CTYJIEHTOB, paboyee MECTO He tpebyercs
KOHTPOJIS U npenojaBaTens, 10CKa
MIPOMEXYTOYHO | ayIAUTOPHASI.
¥ aTTecTaluu
CamocrositenbHas | [lomemenus st | MeOenb aynuropHasi ¢ Ornepammonas
paboTa CTyIEHTOB | CAMOCTOSITENILHO | KOJTUYECTBOM pabOYuX MECT B P -
. cuctema Windows,
1 paboThI COOTBETCTBUU C KOJMYECTBOM .
O(UCHBII MaKeT
oOydaromuxcsi | CTyJEHTOB, pabouee MECTO

IpernoaaBaTens, J0CKa
ayJUTOpHAs.

KommnsrorepHas TexHMKa:
NEPCOHATIBHBIE KOMITBIOTEPHI,
nepudepuiiHple yCTpOUCTBa,
MOJIKIIIOYEHUS K ceTu MHTepHeT,
JOCTYT B 3JICKTPOHHYIO
UH(pOpPMAaIMOHHO-
oOpasoBartenbHyto cpeny HTU
(punmana) Yp®V, koMIIeKT
JUIIEH3MOHHOTO MPOTPAMMHOTO
obecrieueHusl.

Microsoft Office,
Horosop No 43-
12/1712-2019 ot
18.11.2019;
Jorosop Ha
MIpeI0CTaBIIEHNE
IIOCTOSTHHOTO
JI0CTyTa K CeTU
HurtepHer ot
30.12.2019 Ne
800037

2.2. PABOYAS ITPOT'PAMMA JUCHUITIJIMHBI

Teopuﬂ 6epoOANKHOCMU U mamemamudeckasd cmamucmuxka

PaGouast mporpaMma qUCHUTITMHBI COCTABIIEHA aBTOPaMHU:

13




Yuyenas creneHb IMoapa3nenenue
Ne i/m ®damuansa Umsa OtuecTBO > | JoKHOCTH Apasi
y4eHoe 3BaHHe
. enapTamMeHT

Hemun Cepreit KaH. pu3.-mar. Jlenap
1 JTOTICHT €CTECTBEHHOHAYYH

EBrenbeBuu HayK, JOLICHT

oro oOpazoBaHus

2.2.1. COAEP’ KAHUE U OCOBEHHOCTH PEAJIM3ALIUN AU CHUTIJIMHBI

T€0p1/l}l 6EPOANTHOCMU U MamemamudecKkasa cmamucmuxka

2.2.1.1. TexHoJioruu 00y4eHus, MCNOJIb3yeMble NP U3YYEHUH TUCHUILTHHBI MOTYJIS

CMmenranHoe 06y‘leHI/IC C UCITIOJIb30BAHHUEM JJICKTPOHHOI'O O6y‘leHI/I5I.

2.2.1.2. Ilnanupyembie pe3yJabTaThl 00y4eHUsI (MHIAMKATOPbHI) MO TUCIMILJINHE

Kox v nanmenoBanmue
KOMITeTeHI[MH

I[lnannpyembie pe3yabTaTbl 00y4eHUs (MHINKATOPHI)

OIIK-2. Cnocoben
CaMOCTOSITEJILHO CTaBUTh,
(hopMaM30BBIBATh U PEIIATH
3a71a4M, OTHOCSIIITHECS K
npodecCHoHATbHOM
NEATSIbHOCTH, HCIOIb3Ys
METO/IbI MOJICTTUPOBAHHUS
MaTeMaTHYECKOTO aHAJIN3a.

3nanus:

® OCHOBHI TCOPHUU

3a1a4;
Ymenus:

¢ JIPUMCHATH MCTOAbI MATCMATUYCCKOI'O aHAJIN3a U

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

MOACIIMPOBAHUS, TCOPETUUCCKOI'O U

OKCIICPUMCHTAJILHOT'O UCCICIOBAHUSA JJIA pCHICHUS

IMPAKTUYCCKHUX 3aad.

MaTeMaTU4EeCKOMU

I1K-21. Cnocoben
CaMOCTOSITEITbHO
pa3pabarbIBaTh
MaTeMaTHYeCKUe MOIEIH
(u3NYECKUX MPOIIECCOB IpHU

Hmems oneim/énadems.:

e B OpraHu3alllu COOCTBEHHOW JESATENILHOCTH, B BEIOOpPE
TUIIOBBIX METOJIOB U CIIOCOOOB BBIMOJIHEHMS 33/1a4, B
YMEHHMH aHAIM3UPOBATh, CPABHUBATH U OLIEHUBATh UX
PE3yJIbTaThl, UCIIOJIB30BAaTh OCHOBHBIE METO/IbI U TPUEMBI

(GYHKIIMOHUPOBAHUHT MaTeMaTHYeCKOM CTaTHUCTKU JJISl PEIIeHUs MPAKTHYECKUX
o0pa31oB 00oenpuIacoB u 3a1ad.

B3PBIBATEIICH.

I1K-10. Cniocoben 3nanus:

IIPUMEHATH METO/BI
MaTeMaTU4eCKOro aHalln3a,
MOJICIINPOBAHUS U
CUCTEMHOTO
IIPOEKTUPOBAHMUS,
TEOPETUYECKOTO U
JKCIIEPUMEHTAIBHOTO
UCCIIEA0BAHUS I pELICHUS
MH)KEHEPHBIX 3a/1a4
IIPOCKTUPOBAHMUS,
IIPOU3BOJICTBA U UCIIBITAHUSA
OpPYXHS U CUCTEM

® DJJICMCHTHI

CIIyYaiHBIX BEJIUYMH;
Ymenus:

® [PUMCHATH METOJAbI CTATUCTHYCCKOT'O aHajin3a C
NPpUMCHCHUCM I/IH(I)OpMaI_[I/IOHHLIX TEXHOJIOTHUM JJIs

KOMOMHATOPHKH,
CIIy4aliHbI€ BEJIMYMHBI, OCHOBHBIE 3aKOHBI paclpeeiICHUs

CIy4JaiiHbIe

peuicHuAd HpO(bCCCI/IOHaHBHBIX 3aaad

CcoOBITHA U
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BOOPYKEHUS

I1K-12. Cniocoben
Ka4C€CTBCHHO U
KOJIMYECTBEHHO OLICHUBATh
pe3yIbTaThl, MATEMATUYCCKH
(bOopMyIUpPOBaTH MOCTAHOBKY
3a/1a4u U Pe3yNbTaThI €€
peliCHUs NPUMCHHUTCIIBHO K
NPOCKTHPOBAHUIO,
IMPOU3BOJACTBY, UCIIBITAHUAM
H OKCIUTyaTalluu
OoenpunacoB U B3pbIBaTeIeH
Pa3IMYHOTrO TUIIA U
Ha3HAYCHHS

Hmems onvim/enadems:

HaBbIKaMHU 00pabOTKH ¥ 0(hOpMIICHUS PE3YJIbTATOB
HAy4YHO-HCCIIEIOBATEILCKUX PaboT B popMe HaydIHO-
TEXHUYECKUX OTYETOB, CTATEH, MOSCHUTEIBHBIX 3aMETOK.

2.2.1.3. Conep:xanue JUCHUNIHMHBI

Kon
pa3aesioB
u TeM

Pazpnen, Tema
AU CIUATLINHBI

Conepxanue

P1 CayuvaiiHble COOBITHSL.

Knaccudukanus coObITHH, onepanuu HaJ COOBITHUSIMH.
[TonHas rpymnmna coObITHH.

OJIEMEHTHI

P2
KOMOWHATOPUKH

Coueranus, pa3MelieHusi, IMEpPecTaHOBKU. Teopema o
MIEPEeMHOKEHHUHU [IIAHCOB.

P3 COOBITHUH.

BeposiTHOCTE ciiydaliHBIX

Kilaccnueckoe M reoMeTpuYecKoe  ONpEACIICHUs
BEPOSITHOCTH. Cratuctuueckoe oIpeneneHue
BEPOATHOCTH. JEMEHTapHbIE CBOWCTBA BEPOSTHOCTH.
OnpeneneHue  yCIOBHOM — BEpOSATHOCTH.  Teopema
YMHOXEHHUSI BeposTHocTe. HeszaBucHUMOCTh COOBITHIA.
IlonapHnas  HE3aBUCUMOCTb M  HE3aBUCUMOCTb B
COBOKYNHOCTH. DOpMyJibl MOJHOW BEPOATHOCTH U
beiteca. CxemMa He3aBUCHUMBIX HUCHBITAaHUH U (opmyna
bepuynnu. HauBeposiTHeiiniee 4YWCIO  HACTYIUICHUS
COOBITHH.

P4
BEJINYUHBI.

JIUCKpeTHBIE Cily4ailHbIE

OO0miee ompeneneHue CIydaHOW BeMHMYUHBL. DyHKIHS
pacmpesienieHusi U ee CBONCTBa. J[MCKpeTHbIe cly4aiiHble
BeJIMYMHBI W WX  pacmpenencHus.  HekoTopsie
CTaHJapTHBIE 3aKOHBI pacrpeaeneHus. MaremaTuueckoe
OXHJAHUE W JUCIEPCUS IS JUCKPETHBIX CIydalHBIX
BEIMYMH. MaTemMaTudeckue OXUIAHHS NS THUITHYHBIX
JIUCKPETHBIX paclpeieICHUH.

P5 HenpepsiBHbie

CIy4YaiiHbI€ BEJIUYUHBI.

HenpepriBable pacnpenenenus. CBOMCTBa IUIOTHOCTU
pacrpeneaeHus. Tunuunsre HETIPEPBLIBHBIE
pacnpeneneHus. Marematnueckoe — OXHJAaHUE IS
HEIpPEPBIBHBIX CIyY4alHBIX BEIWYUH. Maremarndeckue
OKHJaHUS I TUINYHBIX HENPEPBIBHBIX
pacupeneneHuid. Jlucriepcuss HENPEpPBIBHOM CIydalHOU
BenuunHbl.  CpoiictBa  gucnepcuu.  Kosapuanus,
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kodd¢uiment koppemsuuu. CpoiictBa ko3 dunmenTa
KOPPEJIALMH.
HepaBenctBo YeOpimeBa. 3akoH OOJIBIIMX  YHUCEIL.
Teopembr YeOnimeBa, MapkoBa, bepnymnu. Teopembr
P6 [IpenenbHbIE TEOPEMBI. Ilyaccona, sokanpHasgs Teopema Myaspa-Jlamiaca,
WHTerpajibHas Teopema MyaBpa-Jlamnaca. [lentpanbHas
npeJiebHasi TEOpeMa.
Brei6opounsiii meton. IlepBuunas oOpaboTka JaHHBIX.
['pynnupoBka maHHBIX. ['paduueckoe mpeacTaBiIeHHue
OmycaTesHas JaHHBIX. OMmnOupudeckas (QYHKIHUS  pacHpeesieHuUs.
cTatHCTHKA, OLEHKH ['papmgeckoe U300paKeHne CTaTHCTUYECKOTO
P7 N —— pacupeneneHusa.  ToueyHble  OLGHKM  MapaMeTpoOB
pacnpeeneHusi: HECMEIEHHOCTb, COCTOSITEIbHOCTh U
pacrpeneneHus. .
3¢ (HeKTUBHOCTh OICHOK. JloBepUTEeNbHBIH HHTEPBAIL.
ITocTtpoeHne  OBEPUTENBHOIO  MHTEpBaja JUISL
MaTE€MaTU4YeCKOro OKUIAAHUS U JUCIEPCUH.
PS8 IIpoBepka IIpoBepka craructuueckux runores. Kpurepuii cornacus
cratuctuyeckux runores. | Ilupcona.
Koppensaunonssli
P9 aHanu3. Perpeccuonnsiii | Koppensiunonusiil ananus. PerpeccuoHHsblil aHanums.
aHaJIu3.

2.2.1.4. SI3bIKk peanu3anuu NPorpaMmbl

[IporpamMmma qUCHUMIIIMHBI pEaIM3yeTCsl Ha TOCYAapCTBEHHOM sA3bIke Pocculiickont deneparnun.

2.2.2.YYEBHO-METOJMYECKOE M UH®OPMALIMOHHOE OBECIEYEHME
JUCHUIINHBI

Teopuﬂ BEPOANIHOCNU U MamemamudecKkas cmamucmuxkda

DJIEKTPOHHBIE pecypchl (M31aHNS)

1.

. XaMUIyJUIUH,

Hmxani
pecypc

Hemun C.E., lemuna E.JI. Teopus BepostHocTH. Y.1. CnyuwaiiHble cOOBITHSL.
Tarw: HTU(D) YpdV, 2017, -240c. 3JIEKTPOHHBIN
http://elar.urfu.ru/handle/10995/48459

. Hemun C.E., llemuna E.JI. Teopus BepostHoctu. Y.2. Cnydaiinple BenuuuHbl. HiokHui

Tarw: HTU(}) YpdV,
http://elar.urfu.ru/handle/10995/48460

2017.-286c¢. JJIEKTPOHHBIN

pecypce

. Hemun C.E., Jlemuna E.JI. Teopus BepostHocTH. YU.3. CucTembl n (QyHKIMH CITy9aifHBIX

BeNMYMH. chydaiiHeie npoueccel. Hwkuamit Tarmn: HTU(d) VYpdVY, 2017. -286¢.
aMeKTpoHHBIN pecypce http://elar.urfu.ru/handle/10995/54458

P. 5. Maremaruka: 0a30BBIi Kypc [16+] / P. . Xamunymuius,
b. III. 'ynusan. — 5-e u3z., nepepad. u gomn. — Mocksa : Yauepcuter Cuneprus, 2019. —
720 c¢. — (YuuBepcurerckas cepusi). — Pexum pocrynma: mo mnoamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=571501 (mata obOpamienus: 24.05.2021). —

bubmumorp. B kH. — ISBN 978-5-4257-0386-6. — TeKkcT : 371€KTPOHHBIH.

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

nocodbue / HO. A . MenennoBa ; MuHUCTEpCTBO 00pa3zoBaHHMs M Hayku Poccuiickoii
Oenepannu, Ypanbckuil ¢peaepanbHblil yHUBepcuTeT uMeHHn nepsoro [Ipesunenta 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. - TekcT : 2IEeKTPOHHBIH.
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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

6. XKyxosckas, T. B. Briciias MmaTemMaTrka B mpuMepax u 3a7adax : yueOHOe 1mocooue : B
2 wygactax / T.B.Xyxosckas, E.A.Monokanosa, A.W. YpycoB ; TamboBckuii

rOCyJapCTBEHHBIM  TEXHUYECKHH  yHUBepcuter. — TamOoB : TamOoBCKuid
rocynapcTBeHHblil TexHuueckuit yausepeutet (TI'TVY), 2017. — Y. 1. — 130 c. : nuin. —
Pexum JOCTYyTIA: 1o [IOJITHCKE. - URL:

https://biblioclub.ru/index.php?page=book&id=498922 (nara oOpammenus: 24.05.2021).
— bubmuorp.: c. 127. — ISBN 978-5-8265-1710-9. — TekcT : 371€KTPOHHBIN.

7. Xykosckas, T. B. Breiciias marematuka B mpuMepax M 3ajavax: ydeOHOE 3JIEKTPOHHOE
m3nanue : B 2 yactax / T. B. )Kykosckas, E. A. Monokanosa, A. 1. Ypycos ; TamboBckuit
rOCYJapCTBEHHBIM TEXHUYECKUH yHUBEpcuTeT. — TamOoB : TamMOOBCKHMil rocynapCcTBEHHBIIH
texundyeckuit yausepeuret (TI'TY), 2018. — Y. 2. — 161 c. : Tabux., rpad. — Pexum gocryna:
no mnoamucke. — URL: https://biblioclub.ru/index.php?page=book&id=570339 (mara
obpamenus: 24.05.2021). — bubnuorp. B k. — ISBN 978-5-8265-1709-3. - ISBN 978-5-
8265-1885-4 (4. 2). — TekcT : 3NEKTPOHHBIA.

8. bammuu, K. B. Teopuss BeposTHOCTe W MaTeMaTH4ecKas CTaTUCTHKA : Yy4yeOHUK /
K. B. banaun, B. H. banuieikos, A. B. PykocyeB. — 3-e u3n., crep. — Mocksa : JamkoB u
K°, 2020. — 472 c¢. : wun. — Pexum pocryma: mno mnomgmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=573173 (mata obOpamenus: 24.05.2021). —
bubnuorp.: c. 433-434. — ISBN 978-5-394-03595-1. — TekcT : 37E€KTPOHHBIMH.

9. TyranbaeB, A. A. MaremMaTn4ecKuil aHaIM3: IPOU3BOHBIC U Tpaduku GyHKIMH : [16+] /
A. A. Tyrau6aes. — 3-e u3z., crepeorun. — Mocksa : ®JIMHTA, 2017. — 91 c. — Pexum
noctyna: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=103836
(mara oopamenus: 24.05.2021). — ISBN 978-5-9765-1305-1. — TekcT : 2JIeKTPOHHBIH.

ITeuaTHbBIE N3HaHUA

1. MaremaTn4deckasi CTaTUCTHKA : y4eOHO-METO/A. mocobue Uit CTyd. BceX (Gopm o0yd. Bcex
Hanp. (cmen.) moArotoBku / MuH-Bo oOpa3oBanus u Hayku P®, den. roc. aBTOHOMHOE
o0pa3, yupex. Beiciiero npod. oopazoanus "YpdY um. nepsoro [Ipesnnenra Poccun b.
H. Enbuuna", Hwxknerar. texHon. uH-T (¢) ; aBt.-coct. C. E. Jlemun, E. JI. Jlemuna. -
Hwxnanit Tarun : HTU()) Yp®@YV, 2016. - 284 c. - Tepm, cioaps: 205- 209. - bubnmorp.: c.
210 (16 nazB.). -IIpunoxenus: c. 211-284. — 37 k3.

2. Ilucemennsiii, Jmutpuii Tpodumomu . KoHcCnekT JeKknmii 1Mo BBICHICH MaTeMaTHKE :
[momusiit kype] / 1. T. ITucbMeHHsIH. - 12-¢ w31, - Mocksa : AUPMC-TIPECC, 2014. - 608
C. : . - (Beicmee obpaszoBanue). - [Ipunoxkenus: c. 599-603. — 20 sk3.

3. demun C.E., Jlemuna E.JI. Teopust BepositHocTu. Y.1. Ciydaiinble coObitus. HukHMiA
Tarun: HTU(¢p) YI'TY-VIIN, 2010.-162c. — 62 3k3.

4. lemun C.E., lemuna E.JI. Teopus BepositHoctu. U.2. CiyuaiiHble BenuuuHbl. HukHMIMA
Tarun: HTU(d) YVp@V, 2010.-252¢. — 59 k3.

Hpocbeccuouaﬂbnme 0a3bl JaHHbIX, l/lH(l)OpMalIHOHHO-CHpaBO‘IHI)Ie U TOHUCKOBbLIC
CUCTEMBbI

1.9BC «YuuBepcuterckas oubarorexa ommaitay» (http://biblioclub.ru)
2.9BC «Jlanby (https://e.lanbook.com/ ).
3.9b «Onekrponnas oudaunorexa HTW» (http://elib.ntiustu.ru).

Marepunansi ais jaun ¢ OB3
Becy kontentr OBC mpencraBneH B Bume (QaiioB cnenuaibHOro (opmara s
BOCIIPOM3BECHUSI CUHTE3aTOPOM PEYH, a TaK K€ B TECTOBOM BHUJE, IPUTOAHOM JUIsl MIPOUTEHUS C
WCITOJIb30BAaHNEM SKPAHHOM JIYITbl M1 HACTPOMKOW KOHTPACTHOCTH.
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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/

2.2.3.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHbI
Teopus eepossmuocmu u MamemMamuieckas Cmamucmuka

CBeIIeHHH 00 OCHAIEHHOCTH AUCHUIIIMHBI CIIeNUAJTUZUPOBAHHBIM M JIﬁﬁOpﬂTOpHLIM
oﬁopynonalmeM U NNPpOrpaMmMHbIM o0ecneyeHHeM

Ne Bun 3aparui Haumenosanme | OcHAIEHHOCTH CIIEIIHAIBHBIX [Tepeuenn
o\ CHEIHAbHBIX | MOMELIEHUI U MOMEILeHU N AJIst MPOrPaMMHOTO
I IIOMEILIECHUH U CaMOCTOSITeJIbHON pabOThI obecrieueHus.
IIOMEILIEHUN U PexBusuThI
CaMOCTOSITENTLHO MOJITBEPKIAIOIIETO
i paboThI JIOKYMEHTa
1 | Jlekiuu YuebHast MeGenb ayJUTOpHAs ¢ | Microsoft Windows,
ayTUTOPHS Al | KOJMYECTBOM pabO4YMX MeCT B | OUCHBIN MaKkeT
MPOBEICHHUS COOTBETCTBUH C KojudyecTBoM | Microsoft Office,
JIEKLIMOHHBIX cTynmeHTOB, pabouee Mmecto | JloroBop Ne 43-12/1712-
3aHATUN npenojaBaTes, nocka | 2019 or 18.11.2019.
ayJIUTOpHASsI.
Kommnekr IIEPEHOCHOTO
MPOEKIIMOHHOTO
000py10BaHUs: HOYTOYK,
MIPOEKTOP, PKPaH Ha MITATUBE.
2 | IlpakTuueckue YueOHas MebGenb ayJUTOpHAs ¢ | Microsoft Windows,
3aHATUS ayTUTOPHS ANl | KOJMYECTBOM pabo4ynxX MecT B | OUCHBIN 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-
KommsrorepHast texauka: | ¢pakrypa Ne Tr066970 ot
NepcoHaNIbHbIE  KoMIbloTEpsl, | 12.12.2008, 3A0
nepudepuiinple  ycrpoiictsa, | "CodtJlaitn Tpeiin",
JOCTYI B 3JIEKTPOHHYIO | OECCPOUHO.
UH(OPMAIIMOHHO- MathCad 15, Cuer-
oOpazoBarenbHyto cpeny HTU | pakrypa Ne Tr066970 ot
(pumana) YpdVY, kommiext | 12.12.2008, 3A0
JIULEH3UOHHOTO "CodtJlaita Tpeiia",
IIPOrpaMMHOT0 o0ecreyeHusi. | 6eccpoyHo.
3 | Koncynpranuun VYuebHas MeGenb ayIUTOpHas C
ayIAUTOPUS JJISL | KOJTMYECTBOM PabOYMX MECT B
MIPOBECHUS COOTBETCTBUHU C KOJNYECTBOM
KOHCYJbTAIlM | CTY/IGHTOB, pabouyee MeCTo
npernoJiaBaTess, nocka | — Cucrema
ayIUTOPHAsI. BUJICOKOH(epeHIU I
Komnbrorepnas texHuka: | Apache Openmeetings
NepCOHANbHBIE KOMITBbIOTEPHI, | CBOOOIHO
nepudepuiiHple  ycTpoHCTBa, | pacrpoctpansemoe [10 ¢
JOCTYTI B AJIEKTPOHHYIO | OTKPBITHIM KOJIOM
UH(POPMAaIMOHHO-

oOpa3zoBatenbHyto cpeny HTU
(punuana) YpdY, KOMIUIEKT
JUIEH3UOHHOTO
IPOTPaMMHOTr0 00eCTIeueHHsL.
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4 | Texymmit YyeOHas
KOHTPOJTb, ayJAUTOPUS JIIIS
MPOMEXKYTOUHASL | TIPOBEICHHUS
aTTecTanus TEKYILETO

KOHTPOJIS |
MIPOMEKYTOYHO

¥ aTTecTaluu

MeGenb ayuTOpHAas C
KOJIMYECTBOM PAa0OYMX MECT B
COOTBETCTBUHU C KOJIUYECTBOM

CTYAEHTOB, palouee MeCTO
IpernoiaBaTeds, J0CKa
ayJUTOpPHAs.

Komnsrorepnas TEXHHUKA:
HEPCOHAIbHBIE  KOMIIBIOTEPBI,
nepudepuiiHiple  YCTpPOWCTBA,
JOCTYI B 3JIEKTPOHHYIO
UH(POPMAIIMOHHO-

obpazoBarenbHyto cpeny HTU
(punmmana) Yp®dVY, KOMIUIEKT
JUIEH3UOHHOTO
IPOrPaMMHOTO 00ECTICUCHUSI.

OmnepanoHHas cucTeMa
Windows, opucHsIit
nakeT Microsoft Office
JHorosop Ne 43-12/1712-
2019  or 18.11.2019.
Cucrema

yIpaBJICHUS YIeOHBIM
KOHTEHTOM U O0ydeHUEM
LCMS Moodle

5 | CamocrosiTenbHas
paboTa CTyAEHTOB

TTomerenust misa
CaMOCTOSTEIIHLHO
i paboThI
o0yJaromuxcst

MebGenb ayAUTOpHAs C
KOJINYECTBOM PabOYUX MECT B
COOTBETCTBUH C KOJIUYECTBOM

CTYACHTOB, pabouee MeCTO
npernojaBaTens, J0CKa
ayJIUTOpPHASI.

Komnerorepnas TEeXHHKA!
NEPCOHANBHBIE  KOMITBIOTEPEI,
nepudepuifHple  yCTPONCTBA,
MOJIKITFOYCHUS K cetu
WuTtepHer, JOCTYII B
AIIEKTPOHHYIO
nH(pOpMaIMOHHO-

oOpa3zoBatenbHyto cpeny HTU
(punuana) YpdY, KOMIUIEKT
JTUTICH3UOHHOTO
MPOrPaMMHOTO OOECTIeUeHUSI.

Microsoft Windows,
O(UCHBIN MaKeT
Microsoft Office,
Jorosop Ne 43-12/1712-
2019 ot 18.11.2019.
MathCad 14, Cuer-
¢daktypa Ne Tr066970 ot
12.12.2008, 3A0
"CodrJlaitn Tpeiin",
OeccpovHoO.

MathCad 15, Cuert-
¢dakrypa Ne Tr066970 ot
12.12.2008, 3A0
"Co¢rJlaiin Tpeita",
OeccpoyHo.

HoroBop Ha
peoCTaBICHUE
MTOCTOSTHHOTO JIOCTYTIA K
cetu IHTEepHET OT
30.12.2019 Ne 800037

2.3. PABOYAS ITPOT'PAMMA JTUCHUITIJINHBI

Cneyuanvrule pazoenvt pusuxu

PaGouas InporpamMmma JUCHUINIMHBI COCTABJICHA aBTOpaMU:

Y4eHnas creneHb Iloapa3znenenne
Ne ni/m ®amuiausa Umsa OtyecTBo > | JI0JIZKHOCTh Apasi
yueHoe 3BaHue
1 cTapIInit ernapTaMeHT

XoapipeB Anekcanap p Henap

MpEINoJaBare | €CTeCTBEHHOHAYYH
AHaTonseBUY

hj 1 oro oOpazoBaHus
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2.3.1. COAEP KAHUE U OCOBEHHOCTHU PEAJIMZALIMU JUCHUIIJINHBI
Cneyuanvrule pazoenvl pusuxu

2.3.1.1. TexHoJioruu 00y4eHus, MCNOJIb3yeMble NP U3YYEHUH TUCHUILTHHBI MOTYJIS

CwMmenranHoe 06yquI/Ie C UCITIOJIb30BAHHUEM JJICKTPOHHOI'O O6y‘leHI/I5I.

2.3.1.2. Ilnanupyembie pe3yJabTaThl 00y4eHUsI (MHIAMKATOPbHI) MO TUCIHUILINHE

Kon m nanmenoBanue

Ilnanupyembie pe3yabTaTbl 00y4eHUs1 (MHANKATOPHI)

KOMITETEeH I
OIIK-3. CnocoOen | 3uamo:
IUJIaHUPOBATh M IIPOBOAMTH | ® (yHIaMEHTalbHbIC (DU3HYECKUE OMBITBL, HX POJb B
KOMILIEKCHEIE HCCJIEIOBAHUS pa3sBUTHH HAYKH, } }

e Ha3HAYCHWEC W  NPHHIMIBI  JICUCTBUS  BaXKHCHIIMX

N M3BbICKAaHUA IJId PCHICHUSA

VMH)XCHEPHBIX 3ajad,
OTHOCSIIUXCS K
npodeccuoHaIbHON

JESATEIIBHOCTH, BKJIIOYast
[IPOBEJICHUE U3MEPEHHU,

IUIAHUPOBAHKUE U MOCTAHOBKY
IKCIIEPUMEHTOB,
MHTEPIIPETALNIO MTOTYYEHHbBIX

(u3HUecKUx MpUOOPOB.
Ymemy:

e paboTtath ¢ mpHOOpamMu ¥ OOOPYJOBAHHUEM COBPEMEHHOMN
¢busryeckoit 1aboparopuu;

® KCIIOJIB30BaTh PA3JIMYHbIC METOAMKH (PU3UUCCKUX U3MEPCHHI
U 00pabOTKH SKCIICPUMEHTAIBHBIX JIAHHBIX, B TOM YHCIIE C
NPUMCHEHUEM KOMITBIOTEPHON TEXHUKHU M WH()OPMALIMOHHBIX
TEXHOJIOTUI TIPH PEILICHUH 3a/1a4,

Hmems onvim/enadems:

PE3YITHTATOB, ® HAaBBIKAMM  HCHOJNB3OBAHMA  MCTOJOB (bU3NIECKOTOo
MOJICJTUPOBAHUS B HH)KCHEPHOU IIPAKTHKE;
® IIPUMEHEHHUsS OCHOBHBIX METOI0B (PU3NKO-MATEMATHUICCKOTO
aHaJIu3a JIJIsl pEIICHUS] €CTECTBCHHOHAYYHBIX 3a]1ay;
IIK-21. CnocobOeH | 3namo:
CaMOCTOSTENIHHO ®  OCHOBHBIC ITOHSATHS, 3aKOHBI U MOJICITH (DU3UKH.
pa3pabatbIiBaTh Vmem:
MATEMATHUCCKIE Moeny | HCTIOB30BATH METOMIBI (U3HYECKOTO M MATEMATHIECKOTO

(1)I/I3I/I‘leCKI/IX IponeccoB IIpu

MOJCIIMPOBAHUS, 4 TAKIKC IPUMCHATH METO/IbI (I)I/BI/IKO'
MATEMATUYCCKOI'0 aHAJIN3a K PCIICHUIO KOHKPETHBIX

(ynkunoHnpoBaHH €CTECTBEHHOHAYYHBIX U TEXHUYECKUX MPOOIIEM

o0pa3ioB  OOempHuIacoB U

B3pbIBATEIIECH.

[K-12. CrniocoGeH | mems onvim/énadems.:

Ka4eCTBEHHO ¥ | HaBbIKaMH 00pabOTKH M 0hOpMIICHUS PE3yIbTaTOB HAYYHO-
KOJMYECTBEHHO  OIIEHMBAThL | HMCCIEN0BaTENbCKUX paOOT B ()OpME HAyYHO-TEXHHUYECKUX
pe3yNbTaTHl, MaTemaTwuecky | OTUCTOB, CTaTel, TIOSCHUTENLHEIX 3aMETOK.

(GopMynUpoBaTh MOCTAaHOBKY
3aJaud M pe3yibTaThl  ee
pelIeHusT TPUMEHHUTENBHO K
IPOEKTHUPOBAHUIO,

IMPONU3BOACTBY, MCIIBITAHUAM
n OKCILTyaTalluu
OoernpunacoB U B3pbIBaTENEH
THIIa

pa3IM4HOTO u

Ha3HA4YCHUA
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2.3.1.3. Conep:xkanue JUCHUNIMHBI

Koxa
pa3neJa,
TeMbI

Pa3nen, tema
JUCIHUILINHDI

Conep:xkanue

P1

BonnoBas onTuka

[Ipencrasnenue o npupoae ceera. CBeToBasi BOJIHA.
KorepeHTHOCTP M MOHOXPOMAaTUYHOCTb CBETOBBIX
BOJIH. [IpoctpancTBeHHAs u BPEMEHHas
KOrepeHTHOCTh. CIocoOBl TMONIyueHHs] KOT€PEHTHBIX
HUCTOYHUKOB cBera. Pacyer wuHTEphepeHIIMOHHON
KapTHUHBl OT JBYX KOIEPEHTHBIX HCTOYHHUKOB.
Onrtuueckass JMHA NYTH W ONTHYECKas Pa3HOCTb
xofa BoiH. MHTepdepeHIMs B TOHKHX IUICHKAX.
[Tonockl paBHOW TOMNIIUHBI (KIUH, KoJjiblia HeloToHA)
M IIOJOCHl  paBHOro  HakioHa. IIpakTtmueckoe
MPUMEHEHHE HHTEPPEpEeHIIMH CBETa: IMPOCBETICHHE
OITUKH, KOHTPOJIb 00pabOTKU MOBEPXHOCTEN, TOUHOE
M3MepeHue ITNH 0Tpe3KoB. MHTepdepomMeTpsl.
[Ipunnun I'roitrenca-®penens. Meron 300 Openens.
[IpsiMmonuneitHoe pacupocTpaHeHue CBeTa.
Hudpakuss @peHenss Ha KpPyrioM OTBEPCTUH U
nucke. 30HHas TUIACTUHKA.

Hudpakmus Dpaynrodepa Ha OmHON mIenw, Ha
TG paKIIUOHHON pelIeTKe. JudpakimonHeie
cnektpel.  Judpakuuss Ha  OPOCTPAHCTBEHHOM
pemerke. @opmyna bparra-Byneda. Hccnemoanue
CTPYKTYpbI KpucTaiuioB. [lonsitue o ronorpadun.
EcrecTBeHHBII M MOJAPU30BaHHBIA CBET. Buusl
TIOJISIPU30BAHHOTO CBETa (JTMHEHHO-TIONSPU30BAHHBIN,
MOJISIPU30BAaHHBIE 10  KPyry U 1O  DJUIMICY).
[longpuzanusa cBeTa MpU  OTPAKEHUU. 3aKOH
Bbprocrepa. AHanu3 NOJISPU30BAHHOTO CBETA. 3aKOH
Mamroca. JIsontHoe ntydyenpenomienue. [lomsapounst u
MOJISIPU3ALOHHBIE IIPU3MBL. HckyccTBeHHas
ONTUYECKas AQHU30TPOIHS. Wntepdepeniys
MOJISIPU30BAHHOT O CBETA. [IpumeHenue
MOJISIPU30BAHHOTO CBETA.

Onrtuueckn oaHOpoaHast cpena. Jlucmepcusi cBerta.
OOnacti HOpMaTbHOW W aHOMAJIBHOW JHCIIEPCUU.
DneKTpoHHas Teopusl aucnepcuu cseTa. MzmyueHue
Basunosa-Uepenkosa.

P2

KBaHTOBas onTrka

PaBHOBecHOCTB TEIIOBOTO W3ITy4eHUSI.
DHepreTuyeckas CBETUMOCT. CriekTpasibHas
IJIOTHOCTh YHEPTeTHUECKON CBETUMOCTH. AOCOIIOTHO
yepHoe Teno. 3akoH Kwupxroda. Pacnpenenenue
SHEPTUU B CIEKTpe a0CONOTHO YEPHOTO Tela. 3aKOHBI
Credana-bonpimana n Buna.

KBantoBas rumote3a usnydenus. opmyna Ilnanka.
3akonbl  Crtedana-bonpiiMana  Kak  CIeACTBUE
¢dbopmyibl [Inanka. OnTuyeckas MUPOMETPHSL.
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®otoanekrpuueckuii  3pdexr. OCHOBHBIE 3aKOHBI
BHemHero Gotodddexra. PoToHbl. Macca U UMITYITBC
¢dotona. YpaBHeHnue DiiHmTeitHa ms dotodddekra.
MHorodoToHHBII dbotorhdexr. Bayrpennuit
dbotorddexr.

Paccesnne (oTOHOB Ha dIEKTpOHAX BeEUIECTBA.
Teopust >¢pdexra Komnrona. [laBnenue cBera, €ro
KBaHTOBOE W BOJIHOBOE OOBsiICHEHHUE. J[nanekTudeckoe
€/IMHCTBO KOPITYCKYJISIPHO-BOJTHOBBIX CBOWCTB
JIEKTPOMArHUTHOTO M3JTyYCHHSL.

P3

DJIeMEHTHI KBAHTOBOK
MEXaHUKHA U aTOMHOMI
¢bu3uku

OnbiTel  Pesepdopma mo  paccesHUIO — (-4acTHIY
BemectBOM. [lnanerapHas wmoxens atoma M ee
KpUTHKA C TIO3MLUI  KJIACCMYECKOW  (DU3UKH.
ITocrynater  bopa. bopoBckas Teopusi aroma
Bojopoaa. JluHeWdyarslid CIEKTp aTromMa BOAOPOJA.
[ToTenuuansl HMOHM3aUUU U BO30yxkaeHus. Teopus
Bopa mnst Bogopomonono0Hbix cucreM. OnbiT @panka
u I'epua. /IMCKpeTHOCTh PHEPrETUUYECKUX YPOBHEU B
aToMe. 3aTpyaHeHus reopun bopa.
KopnyckynsipHO-BOTHOBOM JlyaJlu3M CBOMCTB YacCTHIL
BemiectBa. Bonubr ge bpoiinsa. Oneitel [pBrccona u
Jlxepmepa. CBoiictBa BoiaH Jae bpoins wu  ux
BEPOSTHOCTHBIN CMBICII. CootHo1ieHue
HEONpPeIeICHHOCTEN KaK MIPOSIBIICHHE
KOPIYCKYJISIPHO-BOJIHOBOI'O ~ Jyajiu3Ma  CBOMCTB
Matepud. BomHoBas ¢yHKIus, €€ CTaTUCTHYECKHUH
CMBICJI, CBOMCTBAa M  HOpMupoBKa. IIpunHiun
MIPUYMHHOCTH B KBAHTOBOM MexaHukKe. CTalmoHapHbIe
COCTOSIHHUSL. YpaBHeHHE [Ipenunrepa U1
CTallMOHAPHBIX COCTOSHUM.

CBoOogHas yactuna. MukpodacTuia B OJJHOMEPHOMU
NPSIMOYTOJIbHON TMOTEHIMAIBHON sIME C OECKOHEYHO
BBICOKMMHM CTeHKamMu. KBaHTOBaHuME »SHeprum u
HMITyJIbCa YaCTULIBI. TyHHEenbHBIN 3¢ exT.
I'apMoHMYeCKH OCUUIUIATOP.
KBantoBo-mexanuveckass ~ 3agada i aToMa
BOJIOpOJia. DJEKTPOH B CHEPUUYECKH CHUMMETPUYHOM
nosie. KBaHTOBBIE umncia: IJIaBHOE, OpOUTAIbHOE H
MarHMTHOE. DHEPreTU4YEeCKUM CIEKTp 3JEKTPOHOB B
atoMe. KBaHTOBaHME MEXaHMYECKOTO M MAarHUTHOTO
OpOUTANIBHOTO MOMEHTOB 3JIeKTpoHa. HopmanabHbIi
apdext 3eemana.

Oneir  Ilrepna u I'epnaxa. CnumH  3JI€KTpOHA.

CnuHOBOE KBaHTOBOE YUCIIO. [TpuHIMN
HEpa3JInYUMOCTH TOKI€CTBEHHBIX YacTHLL.
®epmuonsl 1 06030HBL.  [lpunnun  [laynu.

Pacnpenenenue 3I€KTPOHOB B MHOTOJIEKTPOHHOM
atomMe 10 cocrosHusM. Ilepumonnueckas cucrema
anemeHToB JI.W. Meneneena.

Topmo3zHoe PEHTIE€HOBCKOE W3JIy4eHHE.
KopoTtkoBosnHoBas rpaHuIa CILIOLLTHOTO
PEHTI€HOBCKOTO  CHEKTpa.  XapaKTEpUCTUYECKUU
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PEHTT€HOBCKUI cHEKTp. 3aKkoH Mo3iu.

CrnoHTaHHOE W BBIHY)XJEHHOE u3llydeHue. MHBepcHas
3aCeJIEHHOCTh YHEPreTHUECKUX YPOBHEW M CIIOCOOBI
ee  ocywmectsiaeHus. lIpuHnunumaneHas — cxema
JCHCTBHsSL KBAaHTOBOIO reHeparopa. ['asoBelii u
pyOMHOBBIA  nazepsl. [IpumMeHeHHMe  ONTHYECKHX
KBaHTOBBIX F€HEPATOPOB.

P4

DJIeMEHTHI KBAHTOBOU
CTaTUCTUKH U (DU3UKHU
TBEPAOTO Telia

CBoiicTBa KpUCTANIMYECKUX Tel. Tumbl CBs3eld B
Kpuctaiax. MeanbHble U peaabHble KPUCTAILIBL.
Cratuctuueckuii crnoco® omucaHus KOJUJICKTHUBA
yactull. Pa3oBoe MPOCTPAHCTBO. JIEMEHTapHas
suerika.  [lmoTHOCTH  cocTosiHME B (pa30BOM
IIPOCTPAHCTBE.

[ToBepxnocts ®epmu. IloHsATHE © KBaHTOBBIX
cratuctukax boze-Dinmreitna u  ®depmu-/lupaxa.
Pacnpenenenne  3nEeKTPOHOB — MPOBOAUMOCTH B
METaJlJIe 1O DSHEPrusM IMpu abOCOJIOTHOM HyJe
temriepatyp. OHeprus @Pepmu. BeipoxaeHHBbId U
HEBBIPOKJICHHBIM  JJIGKTPOHHBIM  Tra3.  BuiusHue
TEMIIEpaTypbl HAa  pacHpenesieHue  3JIEKTPOHOB.
Temneparypa @epmu.

DHepreTuyeckue  YpOBHU  CBOOOJHBIX  aTOMOB.
OO6oOmecTBieHne  JJIEKTPOHOB B KpHUCTaJLIE.
DHepreTudeckue 30HbI B Kpuctamie. Pacnpenenenue
AJIEKTPOHOB II0 PHEPreTHUYECKUM 30HaM. BaneHTHas
30Ha. 30Ha MPOBOJMMOCTH. 30HA 3alpEeHIeHHBIX
SHEPIrUu. DHeprus AKTHBaLUN. Meraiuel,
JTURIIEKTPUKHU, TTOTYNPOBOAHUKHU. DddekTrBHas Macca
3JIEKTPOHA B KpHUCTAJLIE.

ITonynpoBonHuku.  CoOCTBEeHHass  MPOBOJUMOCTh
MOJIYNIPOBOJHUKOB. KBazuuactuupl — 3JEKTPOHBI
MPOBOJAUMOCTA M AbIpKA. YpoBeHb Depmu B
COOCTBEHHBIX MOJIYTIPOBOIHUKAX. [TpumecHas
IIPOBOJAMMOCTD TIOJYIPOBOJHUKOB. DJIEKTPOHHBIA H
JBIPOYHBIN MOJIYIIPOBOTHUKH. TemneparypHas
3aBUCHUMOCTh AIIEKTPONPOBOITHOCTU
IIOJIYTIPOBOJIHUKOB. TepMUCTOPBHI.

KoHTakTHbIE siBIEHUS B MOJYyNpoBOAHMKaX. KoHTakT
ANEKTPOHHOTO U JBIPOYHOrO IMOJIYIPOBOAHHUKOB (p-N
Mepexo/l) M €ro BOJIbT-aMIIepHasi XapaKTepHUCTHUKA.
[TonynpoBOTHUKOBBIE TUOABI U TPAH3UCTOPBI.
@DOTO’IEKTPUUECKHE SBJICHUS B MOJYIPOBOJHUKAX:
(GOoTONMPOBOAMMOCTb,  BHYTpeHHUH  (poToddhdexT,
(doTorddeKT B 3anuparonieM cioe.

Ilonatue o ¢ononax. Pacnpenenenue (HOHOHOB IO
SHeprusiM. TerIoeMKOCTh KpUcCTallla IpU HU3KUX U
BBICOKUX Temneparypax. [loHarue o KBaHTOBOM
TEOpUU  TEIUIOMPOBOJHOCTH  TBEPABIX Te€l H
ANEKTPOIPOBOIHOCTH METaJJIOB.
Xapaktepuctuueckas Ttemmeparypa [lebas. 3akoHbI
HeGas. CBepXnpoBOIUMOCTb. MarHuTHbIE CBOWCTBA
CBEPXITPOBOJHHUKOB. BricokoTeMnieparypHas
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CBEPXIIPOBOAUMOCTb.

P5 aTOMHOTO SiJIpa U

XapakTepucTuka aTOMHOIO siapa: 3apsj, Macca,
pa3mep, IIIOTHOCTb. MaccoBoe U 3apsA0BOE 4YMCIIA.
CocraB sapa. Hyxmonsl. H3oromel. M3006apsr.
B3aumoneiicteue HykioHOB. [IoHsTHE O CBOMCTBAX U
npuposae saepHbIx cui. Jledekr maccel U 3HEpruu
CBSI3U fJIED.

PannoakTuBHOCTSG. PannoaktuBHBIE PAIBL.
Kunernyecknuii 3aKkOH paJMOaKTHUBHOIO paclaja.
[locTostHHAs paMOAaKTUBHOIO pacnana. AKTUBHOCTh
pPaAMOaKTUBHOIO BEIIECTBA. 3aKOHOMEPHOCTH H
MIPOUCXOXKACHHUE anb(a-, OeTa- U raMma - U3ITyYCHHUS
ATOMHBIX fJIEP.

SnepHble peakuuMyu W 3aKOHBI coXpaHeHud. Peaknus
nenenus saapa. Llennas peakuus nenenus. Ilonstue o
SIIEpHON 3HepreTuke. Peaknuu cuHTE3a aTOMHBIX
anep. [lpoOGnema  ympaBiiieMbIX  TE€PMOSIEPHBIX
peaKIuid.

OO0mmue CBOIiCTBa 3JIEMEHTAPHBIX YaCTHII.
Krnaccudukanus sneMeHTapHbIX YacTHUIl, UX B3aUMHas
npeBpaiiaemMocts. Jlentonsl. Anponbl. KBapku.

OneMeHTsl GU3NKU

QJICMCHTAPHBIX YaCTUIL]

2.3.1.4. SI3b1k peajiM3aluM MPOrPaMMBbl

HporpaMMa AUCHUIIIIMHBI pCAJIN3YCTCA Ha T'OCYAApCTBEHHOM S3BIKC Poccuiickoit CDez[epauI/H/I.

2.3.2.YYEBHO-METOJANYECKOE U TH®OPMALMOHHOE OBECIIEYEHHUE

JUCHUIINHBI

Cneyuanvrule pazoenvl pusuxu

DJIEKTPOHHBIE pecypchl (MU31aHNS)

1.

Craponybuesa, I'Il. Kypc nexknuii mo ¢usuke: MexaHuka, MoJeKyispHas (usmka,
TepMoarHamMuka. DnektpuuectBo u MmarHetusm / [.I1. CrapomybueBa, A.A. XaieHKo ;
denepanbHOe TOCYAAPCTBEHHOE OIOJDKETHOE 00pa3oBaTelbHOE YUPEXKAECHUE BBICIIETO
npodeccuoHanbHoro  obpasoBaHusi  CTaBpOINOJIBCKHI  TOCYZapCTBEHHBIM  arpapHbIi
yHHuBepcuTeT. — CraBponois : CTaBponoabCKUN TOCYyJapCTBEHHBIN arpapHblil YHUBEPCUTET,
2017. - 169 c : wn — Pexum gocryma: mo moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=485008.

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

Huxepo, B. A. ®usuka g BYy30B: MeXaHUKa M MOJEKynspHas ¢usuka : [16+] /
B. A. HukepoB. — Mocksa : JlamkoB u K° 2019. — 136 c. : 1. — Pexxum moctyna: mo
nommucke. —  URL:  https://biblioclub.ru/index.php?page=book&id=116499  (mara
obpamenus: 24.05.2021). — ISBN 978-5-394-00691-3. — TekcT : 31eKTPpOHHBIH.
AbnpaxmanoBa, A.X. ®uznka. DaeKTpUUecTBO: TeKCThl Jekuuid / A.X. AbapaxmaHoBa ;
MunuctepctBo o0pa3zoBanus u Hayku P®, Kazanckuil HalmoHaabHBINA MCCIEA0BATEIbCKUN
TeXHOJOornueckuii yHusepcuteT. — Kazanp : KazaHckuii Hay4yHO-HCCIIEOBATENIbCKUM
TexHojoruueckuit ynusepcurer, 2018. — 120 c. : cxem., Tabn., uin. — Pexxum poctyna: mno
noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=500426.
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http://biblioclub.ru/index.php?page=book&id=500426

®dusuka: npaktukyMm. B 3 4. Y. 1. Mexanuka. MonekymnspHas (Gu3uka ¥ TEPMOJIAHAMHKA
/aBT.-cocT. A.A. XonsipeB, K.M. Kopuucuk ; M-Bo obpa3oBanus u Hayku PD ; DI AOY
BIIO «Yp®V uwm. Ilepporo IIpe3unenra Poccuu b.H. Enbunna», Huxnerarui. TeXHoJ. UH-
T (). — Huwknwii Tarun : HTU (d) Yp®YV, 2018. — 134 c. http://elib.ntiustu.ru/97#target-
1649

®usuka: npaktukyM. B 3 u. Y. 2. Dnekrpoaunamuka. Konedanus u Bosnnsl /aBT.-coct. K.M.
Kopnuucuk, A.A. XoapipeB ; M-Bo oOpa3oBanus u Hayku PO ; DI'AOY BIIO «YpdVY um.
Ilepsoro Ilpesupenta Poccum Bb.H. Ensruna», Hwkseraruwn. texnon. uH-T (pui.). —
Hwxkuuit Tarun : HTU (¢) Yp®V, 2018. — 168 c. http://elib.ntiustu.ru/97#target-1650
@Ousnveckuii mpaktukym: B 3 4. U. 1. Mexanuka. MonekynspHas ¢usnka u
TepMmoarHamuKka /aBT.-cocT. A.A. Xonpipe, K.M. Kopuaucuk; M-Bo oOpa3oBaHHs U HayKH
PO ; ®I'AOY BIIO «Yp®Y wum. Ileporo Ilpesunenta Poccum Bb.H. Enbpuunar,
Hwxnerarun. texnon. uH-T (pwn.). — Hwkauit Tarun : HTU () YpdVY, 2018. — 80 c.
http://elib.ntiustu.ru/97#target-1651

ITeuaTHbBIEC N3HaAHUA

1.

Tpodumona T. U. Kypc pusuku : yuebd. mocodue s By3oB / T. U. Tpodumosa. - 14-e uzn.,
crepeoruil. - M. : Akagemus, 2007. - 560 c. : un. — 275 3k3.

IIpodeccnonanbupie 0a3bl JaAHHBIX, HH(OPMANUOHHO-CIIPABOYHbIE M TOMCKOBBIE
CHCTEMBbI

1.
2.

3.
4.
5

DekTpoHHO-0MOIMOTeuHast cucTeMa «Jlanby https://e.lanbook.com
DNeKTpOHHO-OMONMMOTeYHass — cucTeMa  «YHHUBepcuTerckas — buOmuoreka — OHiaiin»
http://biblioclub.ru/

SBC IPR books http://www.iprbookshop.ru

http://school-collection.edu.ru — eaunas kosekus UGPOBBIX 00pa30BATEILHBIX PECYPCOB
http://fcior.edu.ru - ®denepaibHblii LEHTP HHPOPMALMOHHO-0OPA30BATEIBHBIX PECYPCOB
(OLIIOP)

Hepnouuqecm»[e H3JaHUA

1.

2.

©CoNo A

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

Bectauk Cankr-IlerepOyprckoro YHUBEPCUTETA. ®dusnka u XUMHS -
https://ezproxy.urfu.ru:4169/title_about.asp?id=9468
NnxenepHo-pusnueckuii KypHaI -

https://ezproxy.urfu.ru:4169/title_about new.asp?id=25251

Yenexu pusnyueckux Hayk — https://ezproxy.urfu.ru:4169/title_about_new.asp?id=7325
Hayuno-nonynsipHsiii pusuko-maTemarudeckuii xxypHan «Ksant» - https://kvant.ras.ru
XKypuan Texuudeckoii ¢pusuku - http://journals.ioffe.ru/journals/3

JXypHaun skcriepuMeHTaIbHON B TeopeTHyeckoi ¢husuky - http://jetp.ac.ru/cgi-bin/r/index
VYueOHnas ¢usnka - https://ezproxy.urfu.ru:4169/title_about.asp?id=9870

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

Marepunansl ais jaun ¢ OB3

Becs kontentr OBC mpencraBneH B Buje (QaiioB cnenuaibHOro (opmara s
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BOCIIPOM3BEJCHUS CUHTE3aTOPOM PEYH, a TaK K€ B TECTOBOM BHJIE, IIPUTOJHOM ISl IIPOYTEHHUS C
UCIIOJIb30BAHUEM DKPAHHOU JIYIIBI U HACTPOMKOW KOHTPACTHOCTH.

2.3.3.MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE JUCIUIIJINHbI

CneyuanvHule pazoenvl pusuxu

CBeIIeHHH 00 OCHAIEHHOCTH AUCHUIIVIMHBI CHIeNUAJTUZUPOBAHHBIM M JIﬁﬁOpﬂTOpHLIM
oﬁopynonalmeM U NNPpOorpaMmMHbIM o0ecneyeHueM

HaumenoBanue [Iepedyenn
No CHeIHabHBIX OcHaIleHHOCTD ClIeUaTbHbBIX IPOrpaMMHOTO
o\ Bun 3anarui MHOMENIEHUN U IOMEINICHUN U IIOMEIICHUN I o0ecrieyeHus.
I HOMENIECHUN zumu CaMOCTOSTEIIbHON pabOThI PexBU3UTEI
CaMOCTOSITEIILHOM MOITBEP K IAOIIETO
paboThI JTIOKYMEHTa
1 | Jlekuuu YyeOHas Mebenb ayIUTOpHAas ¢ | OmnepanmoHHasi cucteMa
ayuTopus JUIS | KomdecTBOM paboumx mect B | Windows, oucHBIN
MIPOBEICHUS COOTBETCTBUM ¢ KostmuecTBOM | makeT Microsoft Office
JIEKIIMOHHBIX CTyzmeHTOB, paboyee  Mmecto | JloroBop Ne 43-12/1712-
3aHITHH npenojaBaTes, nocka | 2019 or 18.11.2019.
ayJIUTOpHASI. Cucrema
Komnsrorepnas TEXHUKA: | BUACOKOH(EPEHINN
KOMIUIEKT (miepenocHoro — eciu | Apache Openmeetings
aynutopusi He obopynoBana | Cucrema
CTaIlIOHAPHBIM yrpaBieHUs y4eOHbIM
000pyTI0BaHUEM ) KOHTEHTOM U O00Yy4YCHHEM
npoekuronHoro obopynosanus: | LCMS Moodle
HOYTOYK/KOMITBIOTED, MPOCKTOP,
MPOEKIIMOHHBIN YKpaH/I0CKa.
2 [Ipaktuueckue | YueOHas Mebenb ayIUTOpHAas ¢ | OmneparnmoHHasi cucteMa
3aHSITHS ayuTOpus UL | KonnyecTBoM pabounx MecT B | Windows, oducHBIN
MIPOBEICHUS COOTBETCTBUM C KoandecTBOM | maker Microsoft Office
IIPAKTUYECKUX CTymeHTOB, pabouee  Mmecto | JoroBop Ne 43-12/1712-
3aHATUH MIpEno1aBaTeis, nocka | 2019 or 18.11.2019.
ayJIUTOpHASs. Cucrema
Kommsroreprast TEXHHKA: | YIIPABICHUS YICOHBIM
KOMIUIEKT (TIEpEHOCHOTO — €CJIM | KOHTEHTOM H 00y4YeHHEeM
aynutopusi He obopynoana | LCMS Moodle
CTaIlIOHAPHBIM
000pyTI0BaHUEM )
MPOEKIIMOHHOTO 000PYAOBAHUS:
HOYTOYK/KOMIIBIOTEP, MPOEKTOP,
MPOEKIIMOHHBIN YKpaH/I0CKa.
3 | JJaboparopHble | YueOHas Mebenb ayJuTOpHas c | He tpeOyercs
3aHSATHS ayuTOpus JUTSL | KOIMYECTBOM pabodux MecT B
MIPOBEICHUS COOTBETCTBUU C KOJHYECTBOM
1ab0paTOPHBIX CTYIEHTOB, paboyee  MecCTO
pabor Ne 308-309 | npemomaBarens, J0CKa
Jlaboparopus ayJUTOpHAs.
ONTHUKH u | ObopynoBanue,

KBAHTOBOM (PM3UKHU

COOTBCTCTBYIOIIICC TpC6OBaHI/I$IM
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OpraHu3aIu yueOHOTOo
mporecca B COOTBETCTBUHM  C
CaHUTApHBIMM  IpaBWJIAMU U
HOpMaMHU:

Habop JIEMOHCTPaLIMOHHBIN
«Omnpenenenue ITOCTOSIHHOM
[Tnankay» — 1 wr.

VYcraHoBKa  JUISL  HM3Y4YEHUS
saBneHus wuHTepdepenuun — 1
HIT.

VYcraHoBKa I ONPENEIICHUs
panuyca KpUBM3HBI JIMH3BI — 1
IIT.

VYcraHoBka  JUISL  HM3Y4YEHUS
ABJICHUH NOJIIpU3aluu cBeTa — 1
IT.

VYceraHoBka Uil HM3y4YeHUs
SBJICHUI 00yCIIOBJIEHHBIX
nudpakiueit — 1 mr.

VeraHoBka Uil HM3y4YeHUs
JMcriepcuu ceeta — 1 mrT.
VYceraHOBKa U1l MCCIIEIOBAHUS
XapaKTePUCTUK BaKyyMHOT'O
¢dbotosnemenTa — 1 mit.
VYcraHoBKa Ui OINpelesIeHUs
JUIMHBl CBETOBOW BOJHBI IPHU
nomomu kojery Herorona — 1
IIT.

VYcranoBka «Onbir @DpaHka u
I'epua» — 1 .

VYcraHoBka A U3YYEHHSA
SBJICHUS €CTECTBEHHOI'O
BpaLCHUS IJIOCKOCTH
MOJISIpU3aIMU CBETa — 2 IIT.
VYcraHoBKa 1O  TpaayHpOBKe
CIEKTPOCKOIIa o
®paynrodpepoBsIM JuHUAM — 1
IIT.

dotomerp orpakenuss ©O-1 -1
IIT.

CaxapumeTp  yHHUBEpCAJIbHBIN
CY-3 -2 mr.

MoHoXpoMaTop yHUBEPCAIBHBIN
Manorabaputasii MYM — 1 mir.
CriekTpockon IBYXTpyOHBIA — 1
IIT.

HaGop cnekTpaibHBIX TPYOOK C
WCTOYHHUKOM MHUTAHUS — | 1mIT.
YcraHoBka i U3Y4YEHHS
dororddekra — 1 mr.

Koncynbranuu

VYyeOHas
ayaUTOpHS IS

MeGenb ayuTopHas ¢
KOJIMYECTBOM pabo4MX MECT B

— Cucrema
BUJICOKOH(pepeHImit
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MIPOBEICHUS
KOHCYJIbTAIUi

COOTBETCTBUH C KOJIMYECTBOM
CTYJICHTOB, paboyee MeCTO
npenoaaBaress, 10cKa
ayJUTOpHas.

KoMnbrorepHas TeXHHKA:
HEPCOHAIbHbBIE KOMIIBIOTEPHI,
nepugepuiiHbie YCTPONCTBA,
JIOCTYII B 3JICKTPOHHYIO
UH(POPMAIMOHHO-
obpasoBarenbhyto cpeny HTU
(punmana) Yp®@VY, koMIIeKT
JIMILIEH3MOHHOT O IPOrPaMMHOI0
o0ecreyeHus.

Apache Openmeetings
CBo0OoHO
pacnpoctpansiemoe 110 ¢
OTKPBITHIM KOJIOM

Texymmit
KOHTPO!JIb,
MIPOMEKYTOUH

YueOHas ayuTOpHs
JUIs MPOBEACHUS
TEKYIIEro KOHTPOJIs

MeGesnb ayJUTOpHas C
KOJIMYECTBOM pabO4YMX MECT B
COOTBETCTBUM C KOJIMYECTBOM

OnepannoHHas cucreMa
Windows, opucHsblii
mmaxket Microsoft Office

as aTTecTalsl |M TMPOMEXKYTOYHOH | CTymeHTOB, pabouce  mecto | JloroBop Ne 43-12/1712-
aTTecTalluu MperojaBares, nocka | 2019 ot 18.11.2019.
ayIUTOpHasl. Cucrema
Komnerorepnas TEXHUKA: | YIIPaBICHUS YI€OHBIM
NEPCOHANBHBIE  KOMIIBIOTEPHI, | KOHTEHTOM M OOydeHHEM
nepudepuiinbie ycrpoiicta, | LCMS Moodle
JOCTYTI B AJIEKTPOHHYIO
nH(pOpMaIMOHHO-
oOpazoBarenbuyto cpeny HTU
(pummama) YpdY, KOMIUIEKT
JMIIEH3UOHHOTO TPOTPaMMHOTO
obecrieyeHus.
Camocrosrens | YueOHas Mebenb ayJuTOpHAas ¢ | OnepannoHHast cucTema
Hasi paboTa aynuTtopusi/ KOJMYECTBOM pabounx mect B | Windows, oucHbII
CTYJICHTOB IMomemenus I | cOoTBETCTBUM ¢ KoamuectBoM | maker Microsoft Office,
CaMOCTOSITENIbHOM | cTyzmeHToB,  pabouee  Mmecto | JloroBop Ne 43-12/1712-
paboTsl MIpEno1aBaTeis, nocka | 2019 ot 18.11.2019.
00yyaromuxcs ayJUTOpPHAs. JoroBop Ha
Kommsroreprast TEXHUKA: | IPEOCTaBICHUE
NEpCOHANbHBIE  KOMIBIOTEPHI, | HIOCTOSHHOTO JOCTYyMa K
nepudepuiinbie YCTPOWCTBA, | CETH HNHtepuer ot
ycrpoiictBa  moaxkiarodeHus k| 30.12.2019 Ne 800037
cetm  HMHrepner, goctym B

AIIEKTPOHHYIO HH(POPMAIMOHHO-
oOpazoBarenbHyto cpeny HTU
(punuana) VYpdVY, KOMIIEKT
JUICH3UOHHOTO TTPOTPaMMHOTO
obecrnieueHus
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