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Pasznen 1. OBIIASI XAPAKTEPUCTHUKA MOJIYJIS «CoenuanbHble pazieibl HAYYHO-
(yHIaMeHTaIbHBIX OCHOB NPOgecCHOHAIBHOI IeATeTLHOCTH

1.1. AaHoTanus cogep:KaHUsA MOYJIs

Monyne «CrnenuanbHele pa3jienbl HaydHO-(YHIAMEHTATHLHBIX OCHOB MPO(eCcCHOHATBHOM
AEATETBHOCTHY OTHOCHTCH K 00s3aTebHOM 9acTi o0pa3oBaTeNbHOM NPOrpaMMEl M HAlpaBlieH Ha
npuoOpeTeHHe  3HAHMM, HEOOXOMMMBIX U  M3y4€HHs  JMCLIHMIUIMH, CBA3aHHBIX C
npodeccHOHaNTbHOM MOATOTOBKOM [0 HANPABIEHHIO «DIEKTPOIHEPreTHKA H 3NEKTPOTEXHHKA.
Lens obyuenus — cdopmupoBaTe HEOOXOAWMbIE (YyHIAMEHTATIbHBIE 3HAHHS IS H3ydYCHHS
CHEIHATbHBIX JUCITHILIHH.

Monyne «CrenuanbHele pasaens! HaydHO-(YHIAMEHTAIBHBIX OCHOB NpodecCHOHANBHOM
AEATENbHOCTHY» COCTOMT H3 TpeX [HCHHIUIMH — «XuMHA», «TeopHs BEpOATHOCTH H
MaTeMaTH4eCcKas CTaTHCTHKAY, « CrerManbHble pasaensl (PH3HK).

Hucnunmina « Teopust BEpOSTHOCTH ¥ MaTeMaTHyecKas CTATHCTHKA» II03BOJIAET IIOHHMATh
BEPOSTHOCTHYIO NIPHPOY (PH3UKO-XUMHYECKHX MPOLECCOB U IPUMEHATEL CTATHCTHYECKHUE METOJIBI
UX onucanus. QopMUPYET CIIOCOOHOCTH BBIABHTaTh TMIOTE3bl W NPEIAraTh MyTH HX MPOBEPKH,
J€NaTh BBIBOZIBI HA OCHOBE JKCIIEPUMEHTAIBHBIX JAHHBIX, NPEICTABICHHBIX B BHAE TI'PadHKOB,
TabJIML WK JHarpaMM.

Hucuunmna «CnenuanbHble pasnens! QU3nKH» GOPMHPYET Y 00yUaromuxcs CIocoOHOCTH
KOMIUIEKCHO M I'PaMOTHO aHATHW3HPOBaTh (DH3MYECKHE IPOLECCHI; HCIIOIB30BaTh COBPEMEHHBIE
TEPMHHBI U IOHSATHS B 00JIACTH €CTECTBEHHBIX HAYK

HMucuummiaa «XHMHS» HaneneHa Ha ofecredeHHe (YHIAMEHTATBHOM NOATOTOBKH
OakanaBpoB 110 TEOPETHYECKHM BOIPOCAM XHMHH HAa OCHOBE YCBOEHHS OCHOBHBIX 3aKOHOB,
3aKOHOMEPHOCTEH INPOTEKAHHsS XMMHYECKHX IIPOIECCOB, JKCIEPHMEHTAILHBIX METOJO0B HAyKH,
HEOOXOMMMBIX Il peleHHs NpodeCCHOHANBHBIX 3aJad, a TakkKe CO3IaHhs 6assl Ui
NOCIENYIOMEr0 H3Y4eHHs IPYTHX MUCIHHMILIMH, KaK XMMHYeCKOrOo Tak M NPO(ecCHOHAIBHOTO
LHKJIOB B COOTBETCTBHH C IIpodHIeM 00ydeHus.

1.2. CTpykTypa H 00beM MOIY ISt

O6bem ANCUHIIHH ®opma HTOroBojii
Ne MOIyJIsl H BCEro NPOMEXKYTOYHOH aTTecTalHH
Ilepeyenn au
n/n Pen AMCIRHILNRE. MOXyS MOJYJIsl B 324€THBIX 1O AHCUHMILIHHAM MOAYJISl H B
€IHHHLAX H Yacax LeJIOM Mo MOAYJIH
1. Xumus 3/108 3ayer
Teopus BEpOATHOCTH M
o) P p 2/72 3a4yeT
MaTeMaTHYEeCKasl CTaTHCTHKA
3. | CnenuansHbIe pa3aesnsl GU3UKHA 2/72 3a4yer
7/252
HUTOI'O no monymo: HE MPEeNyCMOTPEHO

1.3. Tloc1en0BaTeILHOCTE OCBOCHHS MOAYJIsl B 00pa30BaTe/ILHOI MporpamMme

IIpepekBH3HTHI MOTYJIsI Monyne «Hayuno-dyHIaMeHTaIbHBIE OCHOBEI
npoecCHOHATBHOM IS TeTEHOCTHY

IlocTpeKBH3HTHI H KOPPEKBH3HTHI Monyne « OCHOBBI HHXKEHEPHBIX 3HAHHIT» W MOMIYIIH,

MOAY /It tdopMupyeMble yyacTHHKaMH 00pa3oBaTe/IbHBIX
OTHOIIECHHH




1.4.Pacnpesnenenne KOMNETEHIHIT 10 THCIHIIAHAM MOIY.JIs, IVIAHUPY eMbIe
pe3yabTaTel 00y4eHHs (MHAMKATOPSBI) 0 MOAY.JII0

H3YHCHHG JHCITHUIIIIHH

MOIyNIsl TIpexyCcMaTpUBaeT

(dopMHpOBaHHE  KOMIIETEHIIHiA

ITOCPEACTBOM IIOCIENOBATEIIBHOIO OCBOCHHsSI PE3yIbTAaTOB 06}"-ICHI/I5{ Ha OIIpeneJICHHOM YpPOBHE

CJIOKHOCTH COICPIKaHHA.

PesyanaTH 06}"{6HPI$1 110 THCIHIUIMHE — 3TO KOHKPETHBIC 3HAHHUS, YMCHHS, OMBIT H JpyrHe
PE3YIIBTATEI (co,uepmaTeJIthle KOMIIOHEHTBI KOMHBTCHI.IH]‘;I), KOTOPBIX INTAHHPYETCA OOCTHYEL Ha
STane H3Y4YCHHA JUCLHHMIUIMHBI MOIYJISd H KOTOpBIE OKHBI SYI[YT IIPOAEMOHCTPHPOBAHEBL

OﬁyqalOU_IHMI/ICS{ H OICHCHHI

IpenojaBaTeIeM II0 HHIMKATOPaM/H3MEPSEMBIM KPUTEPHSIM,

BKIIFOYEHHBIM B (DOPMYJIMPOBKY pe3yJIbTaTOB 00yYEHHS.

Wupukatop — 3T0 NpH3HaK / CHTHaJ/ MapKep, KOTOpBIH IOKAa3LIBA€T, HA KAKOM YPOBHE
00y4aromuiics: JOKEH OCBOUTH Pe3yJIbTaThl OOYYEHHs M MX TpeIbABICHHE JOIKHO MOATBEPIUTE
(aKT ocBOEHHMS NIPEAMETHOTO COAEPKAHMS JAHHOM JUCIHUILIHHBL

WHAMKATOpEl YYMTBIBAIOTCS TNPH BHIOOPE M COCTABIEHHH 3aJaHHil KOHTPOIBHO-
OLCHOYHBIX MEPOIIPUATHH (OLEHOYHEIX CPEACTB) TEKYIUEeH U IPOMEXKYTOUHOM aTTeCTalluH.

Ilepeuens
Koa u HanMeHoBaHHe IlnanupyeMble pe3yibTaThbl 00y4eHH
AHCIHILIHH
KOMIIETEeHIIHH (MHAHKATOPBI)
MOy st
1 2 <
OIIK-1. Cnocoben nanusa:
(opMynHpOBaTh U peIIaTh | @  DJIEKTPOHHOE CTPOCHHE aTOMOB M MOJIEKYIL,
3a[1a4¥, OTHOCAIIHECS K OCHOBBI TEOPHHM XWMHYECKOH CBS3H B
npodeccHOHaNbHOM CO€THHEHUIX Pa3sHBIX THIIOB;
ACATCIBHOCTH, IPHMCHSIA | ¢  (OCHOBHBIE 3aKOHOMEPHOCTH IPOTEKAHHS
$yHIaMeHTA/bHBIE 3HAHUA XMMHUYECKHX IIPOLIECCOB U XapaKTEPUCTHKH
OCHOBHBIX PaBHOBECHOTO COCTOSIHHS, METO/IbI
3aKOHOMEPHOCTEH ONHMCAaHUS XUMHYECKHX paBHOBECHH B
Pa3BHTH:A NIPHPOEL, pacTBOpax 3NEKTPOIUTOB
Somains YyeJloBeKa U 001ecTsa u3a | Vuenus:
e BrmonHATh OCHOBHBIE XHMHUECKHE
olepanum, oInpeensTh
TEPMOINHAMHYECKHE XapaKTePUCTHKH
XMMHYECKMX pEaKkIuii M paBHOBECHBIE
KOHIIEHTPAIIUH BEIIECTB
Hmems onvim/enademy:
® DKCNEepUMEHTATBHBIMH METOaMHU
oIpeneneHus PU3UKO-XUMHUYECKUX
CBOMCTB HEOPraHUYECKUX COEIUHEHUH
OIIK-1. Cnocoben | 3nanus:
(popMysIpoBaTh M permarh | ¢ 37eMeHTHl KOMOMHATOPHKH, —CIy4aiHble
Teopus 33/1a4d, OTHOCSIIMECS K cOOBITMS M CiIy4aliHble  BEJIHYHHEL,
BEpPOSTHOCTH H npodeccHoHaTbHOM OCHOBHBIE 3aKOHBI pacrpeneneHus
MaTeMATHYCCKAT | neqTeNBHOCTH, NPHAMEHSS e
e byHIaMeHTaNbHbIE 3HAHKS Yareni,
Lol ® [PUMEHSATH METO/bI CTATHCTUYECKOTO
aHall3a c IPUMEHEHHEM




MH(POPMALMOHHBIX TEXHOJIOTHH IS
perenus npodeccuoHalbHbIX 3a1a4

3aKOHOMEpPHOCTEH
pa3BHTHS IIPUPO/IBL,
gesoBeKa U o01ecTsa
OIIK-2. Cnocoben
(hopManu30BHIBATH H
peliars 3amadu,
OTHOCSIIUECS K
npodeccHoHAIBHOM

ACATCIBHOCTH, HCIIOJIB3YysA
METOABI MOJCIIHPOBAHHS H
MaTEMaTHYECCKOI'0 aHajIu3a

3nanus:

® OCHOBHI TEOPHH BEPOSATHOCTH H
MaTeMaTHYeCKOM CTaTHCTHKH,
He0OXOIMUMEBIE JUIS PEIIeHUs MPaKTHYECKUX
3a/1ag;

Ymenus:

® IPUMEHATH METOABl  MaTEMaTHYECKOIo
aHaIH3a H MOJIEJIMPOBaHUS,

TEOPETHYECKOTO H 3KCIEPHUMEHTAIBHOIO
HCCIICIOBaHUA I PEIIEHHUA NPAKTHYCCKHX
3aaa4.

OIIK- 3. Cnocoben
IIPOBOJUTE HCCIIEIOBAHHS
W M3BICKaHUS IS
pELIEeHHs] IPUKTaTHBIX
HMHXEHEPHBIX 3a/1a4
LOTHOCSIIIAXCS K
1poeCCHOHATBHOM
JEATENbHOCTH, BKIIIOYAs
IIPOBEICHHE H3MEPEHHIA,
IJIaHUPOBAHHUE H
NOCTaHOBKY
IKCIIEPUMEHTOB,
HMHTEPIIPETAIHIO
IIOJY4YEHHBIX Pe3yJIETaTOB

Hmemb onvim/gnaoemn:

L4 B OpraHnu3anuH coOCTBEHHO#
JOEATCIBHOCTH, B BI:IﬁOpe THIIOBBIX
METOIOB ¥ CIOCOOOB BBHINOJIHEHHS 3aJaq,
B YMEHHH aHaIM3HUPOBaTh, CPABHHUBATL H
OLICEHHUBATE HX PE3YJIbTAThI, HCIIOJB30BaTh
OCHOBHBIC METOOBI H IIPpHEMBI
MareMaTH4YeCKOH CTATHCTKH AT pellieHHs
IIPaKTHYCCKHX 3a0a4.

ITK — 2. Cniocoben
IPUMEHSATH
COOTBETCTBYIOIIUH
(bu3HUKO-MaTeMaTHYECKHH
anmapar, METO/IbI aHAIH3a
U MOJEITMPOBaHHS,
TEOPETHYECKOTO H
9KCIEPUMEHTAILHOTO
HCCIIEIOBAHUS TIPH
peIIeHHH
npodeccHoOHANBHBIX 3a1a4

3uanus:

® 33KOH OOIBIMINX yHCell, METOJIBI
CTATHCTHYECKOTO aHAIM3A.

Vmenua:

NPHMEHATh METOMBI CTATHCTHYECKOTO aHaIH3a
c IIPHMEHEHHEM HHGOPMaLMOHHBIX
TEXHOJIOTHH A7 peIleHUs NpodecCHOHATBHBIX
3a1aq

CrenuansHEIE
pasaensl GU3UKH

OIIK-1.Cnocoben
(bopMyJIMpOBaTh H peIIaTh
3a7la4d, OTHOCAINHECT K
npodecCHOHATBHOM
JEATENIBHOCTH, INpPUMEHss
(yHIaMeHTalbHbIE 3HAHUS
OCHOBHBIX
3aKOHOMEpPHOCTEH
pazBUTHA NIPHPOJIBI,
4yelnoBeKa U obmecTra

Hamp!

e (dyHIaMeHTaNbHEIE (U3UYECKHE OMNBITHI, HX
POJIb B pa3BUTHHU HAyKH;

® Ha3HAYeHHWE M  [PUHIUNEl  JeHCTBHS
Ba)kHeHIIUX Quzuyeckux npubopos.

Ymemn:

e paborate ¢ mpubopamu U 0OOpYIOBAHHEM
COBpEMEHHOH (u3nyuecKoii 1abopaTopuu;

® JCIOJIB30BaTh pazI4IHbIE METOIHKH
¢Guznyeckux M3MepeHHii W 00paboTKH
SKCIIEPHMEHTATBHBIX JaHHBIX, B TOM YUCIIE C




NPUMEHEHHEM KOMIIBIOTEPHOH TEXHHKH H
HH(OPMAIIMOHHBIX TEXHOJIOTHI TIPH PEeIeHHH
3a1a4;

Hmemb onvim/énademn:

® HaBBIKAMH HCIIOIB30BaHHS METOJIOB
(hH3HYECKOTO MOJIETHPOBAHHUS B
HH)KEHEPHOU MpPaKTHKE,

® IpPHMEHEHHS OCHOBHEIX METOIOB (HH3HKO-
MareMaTHYecKOoro aHalli3a JJis pelleHHs
€CTeCTBEHHOHAYYHBIX 33134

OIIK-3.Cnocoben
IIPOBOJMTE HCCIICIOBAaHUA
51 H3BICKaHHS JUIs
peleHus IIPUKIIaJHBIX
HHKEHEPHBIX 3aj1a4
OTHOCHIIUXCS K
npodeccroHanbHOM
JEATEIbHOCTH,  BKIIIOYas
IIPOBEJICHHE H3MEPEHHIA,
IIIaHUPOBAHHE 51
IIOCTAHOBKY
9KCIIEPHMEHTOR,
HHTEPIPETaLHIO
IIOJIyYEHHBIX pe3yJIbTATOB

3uamn:

® METOIOB TEOPETHYECKHX H
OKCIIEPUMEHTAIBHBIX ~ HCCIEJOBaHHH B
¢buzuxe.

Ymemn:

® [OHMMAaTh, H3/AraTh HM  KPHUTHYECKH
aHaIM3MpoBaTh 0a30BYI0 0OLIEDH3HUECKYIO
uH(popmarumro;
Hmemw onvim/eénadems:
® (U3MYECKUMH B MaTeMaTHYECKHMH
MeToamu 00paboTku U aHAIH3a

uHpopmamuu B o6macTi obmmeH hu3nKy.

[TK-2.Cnocoben
IPUMEHSATh
COOTBETCTBYIOIIHH
(U3HKO-MaTeMaTHYeCKH I
anmnapar, METOJbl aHalH3a
H MOZEJIMPOBaHMUs,
TEOPETHUIECKOTO "
3KCIIEPUMEHTAILHOTO
HCCIIeIOBaHHS np4
PELICHHUH
npoecCHOHANBHBIX 3a1a4

3namo:

® TEOpEeTHYECKHE OCHOBHI, OCHOBHBIE
NOHATHSA, 3aKOHBI M MOJETH MEXaHHKH,
MOJIEKYJIAPHOH (DH3MKH, DIIEKTPHYECTBA H
MarHeTH3Ma, ONTHUKH, aTOMHOH (H3HUKH,
(GM3MKH aTOMHOTO S/Ipa M YacCTHI[, TEOPHH
KojeOaHHii W BOJIH, KBAHTOBOM MEXaHHKH,
TEPMOIHHAMHKH H CTATHCTHYECKOM
(bH3UKH;

Vuems:
HCTIONE30BaTh  METOMBI  (PH3MYECKOrO0 M
MaTeMaTH4ecKOro MOJEIHPOBaHMs, a TaKKe
MIPUMEHSTh METOIBI buzuko-
MaTeMaTH4eCKOro aHamH3a K  PElIeHHIO
KOHKPETHBIX €CTeCTBeHHOHAYYHBIX H
TEXHUYECKHUX IpobieM

Hmems onvim/gnadems:
HAaBBIKAMH HCIIOJIE30BaHHsA METOIOB

(hH3HYeCKOr0 MOIETHPOBAHHS B HHKEHEPHOM

IPaKTHKE;

1.5.®opma obydeHus
Peanu3zarus Moy IpeaycMOTpeHa [l o0ydaromuxcs M0 OYHOH, OYHO-320YHOM W 3a0YHO

dhopmam.




PA3JIEJI 2. TIPOTPAMMBI MOAYJISA
CrnenuanbHble pa3zfensl Hay4HO-(QYHIaMEeHTaIbHBIX OCHOB MPOGeCCHOHATBHON

ACATCIIBHOCTH

2.1. PABOYAS INTPOI'PAMMA JUCIHHATLINHBI

Xumus
Pabouas nporpaMMa qUCIMIUIHHEI COCTABIEHA ABTOPAMH:
Yuaenas crenenn Iloapazaenenue
Nen/n | ®amuana Ums OruecTBo > | JMokHOCTE AP
Y4ueHoe 3BaHHe
1 cTapiimii ernapTaMeHT
ITpoxoposa Oxcana p Aeep
IpenojaBaTe | eCTeCTBEHHOHAYYH
BuxTtoporna
b oro obpa3oBaHus

2.1.1. COAEP’)KAHUE 1 OCOBEHHOCTH PEAJIM3AIIUU JUCHHUIIIUHBI

Xumusa

2.1.1.1. Texnonoruu o6y4eHus, HCIOJIb3yeMble PH H3y9eHHH THCIHHILIHHBI MOLYIS

Cmemannoe 00y4eHHe ¢ HCIIOIB30BAHHEM 3JIEKTPOHHOTO 00yUeHHS.

2.1.1.2. Ilnanupyembie pe3yIbTaThl 00y4eHHs! (AHAHKATOPBI) N0 JHCHHILIHHE

Kox 1 HauMeHoBaHHE
KOMIIETEeHLIUH

ILnanupyemble pe3yabTarsl 00y4eHHs (HHIHKATOPLI)

OIIK-1. Crnocoben
(GOpMyIHpOBaTH M peEIIaTh
3a7add, OTHOCsIIHecS K
1po¢ecCHOHATBHOI

e TEeLHOCTH, MIPHMEHSS
byHaaMeHTaIbHBIE  3HAHHS
OCHOBHEIX 3aKOHOMEpPHOCTEH
PasBUTHUSA NPHPOJIBI, YETOBEKA
¥ obImecTBa

Snanua:

® DIEKTPOHHOE CTPOECHHE ATOMOB M MOJIEKYJI, OCHOBEI TEOPHH
XHMHYECKOH CBA3H B COCTMHEHHAX PA3HBIX THIIOB;

e OCHOBHBIE 33aKOHOMEPHOCTH IIPOTEKAHHS XHMHYECKHX
MPOLIECCOB M XapaKTEPHUCTHKH PABHOBECHOTO COCTOSHHS,
METOIbI OIHCAHHS XHMHUYECKHX DaBHOBECHH B pacTBOpax
3JIEKTPOJIUTOB

Yuenus:

® DBbINoIHATE OCHOBHBIE XHMHUYECKHE OIEPALlUH, OIPEIEIATh
TEPMOJIMHAMHYECKHE XapPaKTEPUCTHKH XHMHUECKHX PeaKITHii
¥ PaBHOBECHBIE KOHIIEHTPAIIMH BEIIECTB

Hmemo onvim/enadems:

OKCIIEpHMEHTAILHEIME ~ METOAAaMH  ONpeesIeHHS

XMMHYECKHX CBOMCTB HEOPraHWYECKHX COEIMHEHMH

¢buzmuKo-

2.1.1.3. Copep:xanue JHCHHILIHHBI




Kon
pasneJioB
H TeEM

Pa3pen, Tema
JAHCIHHIIJIHHBI

Copepxanue

P1

XuMmus 1
nepHoIHYeCcKas
CHCTEMA JJIEMEHTOB

OcHOBHBEIE XMMHYECKHE TIOHATH. MaTepHs U BEIIECTBO.
ATOM, MolleKyia, XMMHYECKHI 31eMeHT. BaneHTHOCTE U

CTEIIEHh  OKHCIEHHS  JJeMeHTa.  ATOMHas H
MOJIEKYJIsipHass Macchl. KOJIM4YecTBO BeIIeCTBA — MOJIb.
OcHoBHEIE TIOJIOKEHHS %} popmynHEpoBKH

(GyHIaMeHTanbHBIX XHMHYECKHX TEOPHH M 3aKOHOB:
aTOMHO-MOJIEKYJIIpHas ~ TEOpHs, 3aKOH COXpaHeHHs
MacChl W OSHEPrMH, NEPHOJUYECKHH 3aKOH, TEOpHs
XMMHYECKOT0  CcTpoeHHs  BemectBa.  OCHOBHEIE
TIOJIOXKEHHS B (POPMYIHPOBKH 'a30BBIX 3aKOHOB XHMHH:
IPOCTBIX 0OBEMHBIX OTHOLICHHH, ABOTaapO, YpaBHEHHE
Menneneepa-Knaneiipona. OCHOBHBIE TOJNOXKEHHS H
(bopMyIHpPOBKHM CTEXHOMETPHYECKHX 3aKOHOB XHMMH:
INOCTOSSHCTBA ~ COCTaBOB,  JKBUBAJIEHTOB,  KPATHBIX
otHomeHud. [lomaTme XuMHMYeckoro 3KBHBalleHTa
JJIEMEHTA M coelMHEHHs. MonspHas Macca SKBHBAJIEHTA
U MOJMIDHBIM  OKBHB&JIECHTHBIH  oObeM.  Ob6miee
npenacrapieHue o0 aroMe. DJeMEHTapHBIE YACTHI(EI
aTroMa, aTOMHOE PO, H30TONbI, H300aphl, H30TOIILL
[loBenenne anextpona B arome. KBaHTOBBIH XapakTep
H3MEHEHHH SHeprud. JIBolicTBeHHas NPHPO/Ia AIEKTPOHA.
YpaBHeHue Jlym e Bpoitns. ITpunIMD
HeonpeneneHHOCTH ['elizenbepra. [TonsaTtue o BoJIHOBOIA
Gynxumn. Ypasuenwe Illpemunrepa. I'naBHOE u
OpOHTaTbHOE KBAaHTOBEIE YHC/IA. MarHMTHOE KBAHTOBOE
uncy0. CIMH 37EKTPOHA M CIIMHOBOE KBAHTOBOE YHCIIO.
Cxema CTpOeHHS O3JEKTPOHHOH OBGONOYKH aToMa 1o
9eThIpEM KBaHTOBbIM uHciaM. [lpuwamun Ilaynu u
crencTBus u3 Hero. OnucaHHe SNIEKTPOHHOM 000JI0YKH

aToma 3NEKTPOHHBIMH tbopmynamu "
aNieKTpoHorpaduyeckum MetomoM. Ilpasuno I'ympa.
CnuHoBas TEOpHs BaJIEHTHOCTH. 3anoyiHeHHE

JJIEKTPOHAMH  JHEPreTHYECKHX  COCTOSHMH  aroMa
COTJIaCHO MIPHHLHUIYy MHMHHMyMa OJHepruu. IlIpasuia
Kieukosckoro. Ilopsnok 3amoiHEHHs —JIEKTPOHAMH
SHEPreTHYECKHX YpOBHEH M moaypoBHed. MneansHas u
peanbHas cxe- Mbl. OOmas snekTpoHHas (opMmyIia
aToOMOB, S-, p-, d-, f- 37IeMeHTHI. DIeKTPOHHAs CTPYKTYpa
aTOMOB M IEPHOJMYECKAs CHCTEMa JJIEMEHTOB. 3aKOH
Mo3zmu. Ilepmommueckmii 3akon JI. WM. Menneneera.
CoBpemennas  QopMmynupoBka  3akoHa. [Ipuymna
NEPHOHYHOCTH H3MEHEHHS CBOWCTB DJIEMEHTOB H HX
coenuHenuit. CTpykTypa NepHOIHYECKOH CHCTEMEI
3JIEMEHTOB. I[Tepuonsr, TpYIIIEL, NOJTPYTIEL
[lepronuyeckoe H3MEHEHHE CBOWCTB  XHMHYECKHX
BNIEMEHTOB. PanuMycsl aTOMOB M HOHOB. JHEprus
HOHH3aIlMH.  OJHEpPrust  CpoACTBA K  DJIEKTPOHY.
ONEKTPOOTPHLATENBHOCTE.  KHCIOTHO-OCHOBHEIE M
OKHCJIMTEIbHO-BOCCTAHOBHUTEIIBHBIE CBOMCTBA BEINECTB.




P2

Kuci10THO-0CHOBHBIE H
OKHCJIIHUTEJIBHO-
BOCCTAHOBHTE/IbLHbIE
CBOICTBA BelIECTB

W3MmeHeHHe KHCIIOTHO-OCHOBHBIX M OKHCJIHTEJILHO-
BOCCTAHOBHTEILHEIX CBOMCTB BEIECTB B 3aBUCHMOCTH OT
CTENEHH OKHCJICHHS JJIEMEHTA, OT MOJIOKEHHS B TaOIHIe
JI. 1. Menneneesa.

P3

XuMHuYecKas CBA3b

Xumuyeckas cBA3b. YCIoBUs ee 00pa3oBaHuUs, IPHPOAA H
napameTphsl CBSI3H. DHepreTHyecKue KpHBEIE
B3aUMOJICHCTBYIOIIMX aToMOB Bojopona. KopaneHTHas
XMMH4YecKass cBA3b. OIHOINEKTPOHHBIH MeXaHH3M ee
obpazoBanns. [loHATHE KOBAIEHTHOCTH 3JIEMEHTOB.
KparHocts cBsizu. J|OHOpHO-aKIENTOPHBIM MeXaHH3M
o0pa3oBaHHs KOBAIEHTHOM cBsA3H. HacklmaeMocTh H
HalpaBIeHHOCTb  KOBaJeHTHOM  cBsi3u.  Crpykrypa
MOJIEKY]l, G-, M-, O-CBS3H, Sp-, SP°-, SP°-THOPHIM3AIMS
3NIEKTPOHHBIX obnmakoB " IIPOCTPAHCTBEHHAS
KOHQUTypanus Monekyn IlonsipHas H  HEMOJspHAas
KOBAJICHTHas CBs3b. JIMIIONBHBIA MOMEHT CBS3H H
MOJIEKyIBl.  ['eomerpuyeckas CTPYKTypa  MOJEKYJI.
Onucanre XHMHYECKOH CBS3H METOAOM MOJEKYISAPHBIX
opburaneit. Cxembl obpasosamus H2, H™, He™ mo
merony MO. DOneprernyeckue cxeMbsl 00pa3oBaHHS
Mostekyn N2 1 O2 1o MeToy MONEKyJISpHBIX opOuTaeit
(MO). Honunas cBsa3p ® ee cBoiictBa. IloHATHE
3JIEKTPOBAIEHTHOCTH.  MeTauinueckas  CBA3b, €€
ocobeHHOCTH. BonopomHas CBS3s W ee BIMAHHE Ha
(usMyeckue W  XHMHYECKHe CBOMCTBA  MOIEKYIL
MexMOoneKyIipHOe B3aHMOICHCTBHE.

P4

JHepreTnka
XHMHYEeCKHX NIPOLECCoB

OcHOBHBIE TOHATHA XHMHYECKOM TEPMOIMHAMHKH.
BHyTpeHHsI SHeprus W OHTAIBNHS CHCTeMBI. IlepBbIii
3aKOH TEPMOAMHAMHUKH. Tennoseie adexTh
XUMHYECKHX peaKuui. Temnora (3HTANBIHA)
00pa3oBaHus XUMHYECKUX coennHeHul. 3akon JlaByasbe-
Jlannaca. OCHOBHOIf 3aKOH TEPMOXHMHH — 3aKOH [ ecca u
CIeNCTBHS M3  Hero. OHTponus. Hampasnenue
XMMHYECKHX IIPOLECCOB B HM30JMPOBAaHHBIX CHCTEMaX.
Bropoit 3akoH TepMojauHamuku. OHeprus ['ub6ca.
HanpapneHne ¥ mnpenen CaMOIPOH3BOJILHOTO TEYEHHS
XMMUYECKHX peaKIui.

PS

CkopocThb peakuuii u
MeTOoJbI ee
pery;IHpoBaHus

CKopOCTh TOMOTEHHBIX peakIuii. 3aBHCHMOCTE CKOPOCTH
OT KOHIEHTpallM{d pEarupyIoIlUX BelIeCTB. 3aKoH
nedictus Macc. KoHcTaHTa  CKOpPOCTH — peakiHH.
3aBHCUMOCTh CKOPOCTH peakIUH OT TeMIepaTypsl H
IPUPOABl pearupyromux BemecTB. IlpaBuno Bawrt-
I'odpda. Ilonstue 06 sHeprum axkTHBaUWH. YpaBHEHHE
Appennyca. CKOpPOCTP TeTEPOT€HHBIX XHMHYECKHX
peakuuii. Mx ocobennoctn. IlomstHe o0 karamuse u
KaTrajii3aTopax.

P6

Xumuueckoe u azoBoe
paBHOBecHe.
KonebaTenbHbie
peaKkuHu

OOparuMble ¥ HeoOpaTHMBble peakiiH. XHMHYECKOe
paBHoBecue. KoHcranta  paBHOBecms. CMerieHue
paBHoBecus, npuHuun Jle- Illarense. @azoBoe
paBHOBECHE, OCHOBHbIE MNOHATHSA. OIHOKOMIOHEHTHEIE
CHCTEMBI, JHarpaMma COCTOSIHMA BOZABI, (asoBble
nepexonpl. KonebaTenbHble peakiuu (IepUOAMYECKHE




peakiuu). KoneGaHusi  KOHIEHTpalWii  HEKOTOPHIX
IPOMEXYTOYHBIX COGIHHEHHH H, COOTBETCTBEHHO,
CKOpPOCTEH peakiui.

P7

PacTBOpBI

PactBopel.  CnocoObl  BEIpaXKeHHS  KOHIIEHTpPAIMH
pactBopoB (%, MonspHas, HOpMaibHas, THTP).
PactBopumocTs.  CBoiicTBA HMCTHHHBIX  PacTBOPOB.
3axons! Paynsg u Baut-T'odda. PacTBops! 31€KTPOIHTOB.
Teopus snekrponuTrueckoit mucconmanun. CHIbHBIE H
cinabble  DJEKTPOJHTHIL. CreneHp  [IHCCOLIHAIIMH.
Koncranra JIACCOIIHAITHH. ManopacTBopuMEIe
anektponuTel. Ilpomssenenme pactBopumocta (IIP).
Honoobmennsle peakuuu. [lpaBuia HammcaHWs HOHHBIX
ypaBHeHHMH peakuuii. KucmoTbl, ocHOBaHMS M CONMH C
INO3HIHUH TEOPHH 3JIEKTPOIUTHYECKOH JUCCOIHALUH.
ONeKTpOJIHTHYeCKass mucconmands Boxel. Hownoe
npousBefieHHe  BoAbl.  Bomoponuent  mokasarteib.
I'unpoaus coneit (Bce cyyan).

P8

JJIeKTPOXHMHYECKHE
CHCTEMBI

Bo3HMKHOBEHHE TBOHHOTO 3JIEKTPHIECKOTO CIIOS Ha
rpaHHILIE METAJUI—BOJA, METAJUI—PACTBOP. DJIEKTPOIHbIE
noreHuxansl. CTaHIapTHBINA BOJOPOIHBIN 3J1€KTPOI. Psix
CTAaHAPTHAIX /1€KTPOJHBIX IIOTEHIUANIOB. Y paBHEHHE
Hepucta. OxHcnuTeIbHO-BOCCTAaHOBUTENBHEIE PEAKIIHH.
Mertox nomypeaxifuii.

Teopus rampBaHMYeCKHX 31€MEHTOB. MeIHO-IHHKOBHIA
anemeHT Jlanuwang- Sko6u. DJIC raibBaHHYECKOTO
aNeMeHTa. SIBNeHHs NONApH3alMM W IETOSPH3ALMH.
KoHnneHTpanuosHmIii rajlbBaHU4eCKHUI JJIEMEHT.
CymmnocTts onmexkTponmuza. Karomuele ©  aHOJHEBIE
NpOIECCEl INPH  3EKTPOIM3€ BONHBIX  PacTBOPOB
3NIEKTPOJIMTOB.  JJIEKTPOJM3  PAacIUlaBOB.  3aKOHEI
@apages. Bexong no Ttoky.  Kopposus Meramios.
Knaccudukanus xoppo3noHHBIX mponeccoB. CyIIHOCTE
XHMHYECKOM M 3JEKTPOXMMHYECKOH  KOppO3HWH.
@axTopkl, ONpeNeNsIoie CKOPOCTh KOPPO3UH. MeTo b
3aIIUTBl  METAUIOB  OT  KOPpPO3HH.  XHMHUYECKHe
HCTOYHHKH 3JIEKTpHYecKoH 3Heprun (XWUID). IIpunmun
NEWCTBHS  CBHHIIOBOTO KHCJIOTHOTO  aKKyMyJITOpa.
IlpuHnMN feHCTBHS INENOYHOTO JKEIe3HO-HHUKEIEBOTO
aKKyMyJsTOpa. ITpuaIHD OEUCTBHSL  JKENe3HO-
MaprafileBoro rajabBaHHYECKOrO 3y1eMeHTa (DIeMeHT
Jlexnanme). TormnuBHBle 31eMeHTH. [IpuHIMD neiicTBHS
KHCJIOPOJIHO- BOJZOPOAHOTO TOILTMBHOTO 3JIEMEHTA.

2.1.1.4. SI3bIk peaiM3aluH MPOrPAMMBbI _
ITporpamMma IMCIMIUIMHEL pealu3yeTcs Ha roCyJapcTBEHHOM s3bike Poccuiickoi ®enepanyu.

2.1.2.YYEBHO-METOJIUYECKOE U HHOOPMAIIMOHHOE OBECIIEYEHUE
JUCIUTLTAHBI

Xumus

DJIEKTPOHHBIE pecypchl (H3JaHHSA)
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1. Xumusa. Metoguueckne yKka3aHHs K BHIIOJHEHHIO pacueTHBIX pabor Huxauit Tarun: HTU
(@) Yp®V, 2018. — 25c. PerucrpaumorHeii yderHeli HOMep 15-02/18089-17.

http://elib.ntiustu.ru/105#target-1888
2. Xumus. MeTonudeckie yKa3aHHs K BBIIOJHEHHIO J1abopaTopHbix pabor Hmxamit Tarmm:

HTH (¢) YpdV, 2018. — 49c. PerucrpaunonHsiii ydeTHbii Homep 15-02/18108-17
http://elib.ntiustu.rU/105#target-2700

IleuaTHbie H3JaHHA

1. I'manxa H.JL. O6mas xumms: y4eOHUK ans Gakanaspo. M.: IOpaiit, 2012. 898 c. — 191
3K3.

2. I'manka H.JL 3amaum u ynmpaxseHus mo obmieil Xumum: yd.moc.mis By3oB M.: Kuopyec,
2012. 240 c. — 187 3Kk3.

3. XUMHUS: MetonuuecKHe yKasaHWs M KOHTPOJbHBE 3amaHus g cryaeHtoB / C.JI.
Bamenko, E.A. Huxonenko, M.I1. Konecuukosa, H.M. Turos. Exarepunbypr: ®I'AOY
BIIO YP®V, 2010. 49 c. (Mecro xpanenus — JIEHO).

Ilpodecconanbupie  6a3bl  JaHHBIX, HHGOPMALMOHHO-CIIPABOYHBIE M IOHCKOBBIE
CHCTEMbI

1.9BC «YHuBepcuteTckas 6ubnuorexa onnaiiny (http://biblioclub.ru)
2.9BC «Jlanw» (https://e.lanbook.com/ ).
3.9b «Onekrponnas 6ubmorexa HTU» (http://elib.ntiustu.ru).

Marepunaus! nis jaun ¢ OB3

Beco xoutenr OBC mpenctaBnen B Bume (aiinoB crenmameHOTO popMaTa uIs
BOCIIPOM3BENICHHSA CHHTE3aTOPOM PEYH, & TaK )K€ B TECTOBOM BHJE, IIPUIOJHOM s IPOYTEHHS C
HCII0Ib30BaHUEM SKPAHHOM JIYIBl U HACTPOHKOM KOHTPACTHOCTH.

2.1.3.MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHUE JUCIHHAIIJIMHBI
Xumusa

CBeneHusi 00 OCHAMEHHOCTH NMCUHILIMHBI CHENHAJH3HDOBAHHLIM H J1a60PaTOPHBIM
000py10BaHHEM H NIPOrPaMMHBIM o0ecriedeHHeM

Ne Bun 3ansTui HanmenoBanue OcCHamEeHHOCTh CIIEIHAIBHBIX [lepeuens
o\ CIIeLHAIBHBIX [IOMEIIeHNH U IOMEINeHHH JUIst IpPOrpPaMMHOTO
I TIOMeIeHHH U CaMOCTOSITENBHOM paboThl obecnieueHUs.
IIOMELICHUH 115t PexBH3HTEHI
CaMOCTOSATEILHO NIOJITBEPHKAAIOLIETO
it paboThI JIOKYMEHTa
1 | Jlexmuu VYuebnas MeGens ayauTopHas ¢ Microsoft Windows,
ayIUTOpHs 1718 | KOTMYECTBOM pabO4HuX MECT B O(HCHBEI maKeT
MPOBEICHHUSA COOTBETCTBHH C KOJIAYECTBOM Microsoft Office,
JIEKIIHOHHBIX CTYZIEHTOB, pabouee MecTo Horoop Ne  43-
3aHATHH IpenojaraTens, JocKa 12/1712-2019
ayIUTOpHas. 18.11.2019.
KoMmiexT nepeHOCHOTO
IIPOEKIIMOHHOTO 000pyIOBaHHS:
HOYTOYK, IPOEKTOp, IKpaH Ha
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IITaTHUBE.

JIaboparopusbie
3aHATHS

YyeOnas

ay IMTOPHUS JUIs
IIPOBEICHHS
nabopaTopHBIX
3aHsaTHi (331
i 335 ayn).

e [TTxad BBITSHHOMN, 2 1T

e MarauTthas memanka I19-6100,
4 it

¢ JIAB-TB-01/19 ¢ kpsikoit
BO/IsIHas OaHsA-TepMOCTaT
+15°...100°C, Tousn. +-0,1°C,
191, nepememuBanue pabogeit
KUIKOCTH, OXIaX IO
KOHTYp, pabodee IpoCTpaHCTBO
295x370x150

e [lIxac cymmIbHEIH
naboparopusiit CHOJI 35.35./3

¢ Bechbl TexHHUYECKHE
anextporHble Ohaus SPU 2001
(npenen B3BemmBanus 2000 r,
nieHa aenenus 0,1 r)

¢ Konbonarperarens JIAB-KH-
500-3, na 3 xon6s1 mo 500 M

o XUMHYeECKas 1mocyaa

e Mepnas nocynaa

24 TabypeTku

e Jlocka ¢ MOJCBETKOMH, CTOJI 1
CTYJI AJIs IpeToiaBaTens

e Tabmuie Meneneesa,
PacTBOPHMOCTH

He tpebyertcs

Koncynpranuu

VuebHas

ay IHTOPHS IS
IIPOBEJICHHUS
KOHCYIJIbTalui

Meb6enb ayauTopHas ¢
KOJIM4ECTBOM pabodux MecT B
COOTBETCTBHH C KOJTHYECTBOM
CTYyJIEHTOB, paboyee MeCTO
IIpenoiaBaTens, JocKa
ayIUTOpHas.

He Tpebyercs

Texymmii
KOHTPOJIb,
TIPOMEIKY TOYHAS
aTTecTalms

Vuebnas

ay IUTOpHs IS
MIPOBEICHHUS
TEKyIIero
KOHTpOIIS ¥
IIPOMEKYTOYHO
¥ aTTecTanuu

Meb6ens ayauTopHas ¢
KOJIHYECTBOM pabOYHX MECT B
COOTBETCTBHH C KOJIHYECTBOM
CTYyIEHTOB, pabodee MeCTO
IpernoaaBaTens, J0cKa
ayIUTOpHAasl.

He tpebyercs

CamocTosiTenbHas
paboTa cTyIeHTOB

[Tomemenus mis
CaMOCTOATETBLHO
it paboTsI
oOyyJarormuxcs

Mebens aynutopHas ¢
KOJIMYECTBOM pabouux MecCT B
COOTBETCTBHH C KOIMIECTBOM
CTYZAEHTOB, pabodee MeCTo
NpenoaBaTesis, JocKa
ayaMTOpHas.

KomMmneroTepHas TexHuKa:
[IEPCOHATbHBIE KOMITBIOTEDHI,
nepudepuitHble yCTpoicTBa,
nojakIoueHus Kk cetu Mureprer,
JIOCTYII B 3JIEKTPOHHYIO
HH(OpPMAIIHOHHO-

OnepauuonHast
cuctemMa Windows,
O(hHUCHBIA MaKeT
Microsoft Office,
Jorosop Ne 43-
12/1712-2019 ot
18.11.2019;
JoroBop Ha
IIpeI0CTaBIECHHE
IIOCTOSTHHOTO
JOCTYyIIa K CETH
HMaTepHeT oT
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obpazoBarensHylo cpexy HTU 30.12.2019 Ne
(ummana) Yp@Y, xoMiuiekt 800037
JIMIIEH3UOHHOTO IIPOrPaMMHOIO

obecneueHus.

2.2. PABOYAS ITIPOTPAMMA TUCIUILJIMHBI

Teopuﬁ 6EPOAMHOCIMU U MaAmeMamuiyecKkas cmamucmuxka

Pabouas nmporpaMMa THCIHIUIHHEL COCTABIEHA ABTOPAMH:

Yuenasi crenenn IMoapa3saenenue
Ne o/ Davunsa Umsa OTaecTBo > | Jlo/sKHOCTD HpRsa
Y4eHoe 3BaHHe
. ernapTaMeHT

Hemun Cepreit KaH. puz.-Mart. FisHAD
1 JOLIEHT €CTEeCTBEHHOHAYYH

EBrenreBuy HayK, JOLEHT

oro obpa3oBaHus

2.2.1. COAEP)KAHHUE U OCOBEHHOCTH PEAJIM3AIINU JUCLUTILINHBI

Teopwz 6EPOAMHOCMU U MaAMEMAMUYECKas cmamiucmuxa

2.2.1.1. TexHooruu 00y4eHus1, HCIIOIb3yeMble NPH H3YYeHHH THCIHILTHHBI MOXY.Is
CwmemanHoe 06y4eHHe ¢ HCIIOIB30BAHHEM 3JIEKTPOHHOTO 06y YEHHS.

2.2.1.2. llnanupyemsbie pe3yabTaThl 00y4eHHs (HHIHKATOPbI) N0 AHCIHILTHHE

Kon u HaumeHoBaHHE
Ilnanupyemble pe3yibTaThl 00y4eHHs: (HHIUKATOPLI)

KOMIETEeHIHH
OIIK-1. CnocobeH | 3nanus:
(opmy/MpoBaTH M pemiaTh | ¢ 3NeMEHTHl KOMOHHATOPHKH, Cily4aiiHble COOBITHS W
3ajaud, OTHOCSIHECH K ClTydJaliHBle BEIMYMHBI, OCHOBHBIE 3aKOHBI pacIpeleleHHs
1po(eCCHOHATLHOM CITyJaHHBIX BEJIM4HH;
NeATeNBHOCTH,  mpuMemsis | ) MEHUA

DPUMEHATE METO/IBI CTATHCTHYECKOTO aHATN3a C IPHMEHEHHEM
UH(OPMALMOHHEIX TEXHOJIOTHI ISl PEIleH s
npodecCHOHATBHBIX 33714

(byHIaMEeHTANBHEIE  3HAHHS
OCHOBHBIX 3aKOHOMEpHOCTE#
Pa3BHTHS NPUPOEL, YEIOBEKA
1 obuecTBa

OIIK-2. Criocobel | 3nanus:

(opManu30BBIBATE W PEWIATh | ® OCHOBHI ~ TEOPHH  BEPOSTHOCTH M MaTeMaTHYecKoil
3aJa4yd, OTHOCSINHECS K CTaTHCTHKHM, HEOOXOMWMBIE M/ pEINeHHS IMPAKTHYECKHX

IpoeCCHOHATIBHOM 3anad;
NeATETBHOCTH,  WCromb3ys | Y MEHUA:
METOIBl MOJEIHPOBAHHS H
MareMaTHIeCKOTo aHaTH3a

® IIPUMCHATH METOObI MaTeéMaTH4YECKOI'o aHanusa H
MOJZCIIMPOBaHHA, TEOPETHYECKOIO0 H IKCICPHUMEHTAIBHOIO
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HCCIIEA0BAHUA OJIA PEIICHUA NPaKTHYECKHX 3a4ad4.

OIIK- 3 Cnocoben
IPOBOJUTH HCCIENOBAHHS H
M3BICKaHUS JUIS  pelleHHs
OPUKIAIHEIX  HHKEHEPHBIX
3a1a4,  OTHOCAIIMXCH K
npodeccHOHATEHOMI
NeSTENbHOCTH, BKJTFOYast
IIPOBE/ICHHE U3MEpPEeHHI,
IUIAHUPOBAHUE U IOCTAHOBKY
JKCIIEPHMEHTOB,
HHTEPIPETAIHIO MOTYYEHHBIX
pe3yIbTaTOB

Huemw onvim/enademn.

B OpraHM3aluu COOCTBEHHOH NESTENBPHOCTH, B BBEIOOpE
THIIOBBIX METOZOB H CIIOCOOOB BBINOJNHEHHS 3a1ad, B
YMEHUH aHATM3UPOBATh, CPABHHBATH M OIEHHBATh HX
pe3yIIbTaThl, HCIIOIB30BaTh OCHOBHBIE METO/IBI U IIPHEMEI
MaTeMaTU4ecKOM CTAaTHCTKHU /IS pelleHHsl IPaKTHIECKUX
3ajay.

IIK-2.Cniocoben npHMeHATH
COOTBETCTBYIOLIHH  (H3HMKO-

uanusa:

3aK0H OOJBIITHX YHCEII, METOOBI CTATHCTHYCCKOTO aHajlnu3a.

MaTeMaTHYeCKuil  anmapart, | Vienus:
Merans! SHRTES ¥ | MpEMEHATH METOZEI CTATHCTHYECKOTO aHATH3A ¢ NIpUMEHEHHEM
ORI, UH(GOPMAITHOHHEBIX TEXHOJIOTHH s pelLIeHHs
TEOPETHUECKOTO %4
SKCTIEPHMEHTATBHOTO npodecCHOHATBHBIX 33144
MCCJIEIOBAHUS NIPH pElIeHUH
npodecCHOHAIBHBIX 33124
2.2.1.3. Conep:xkanne QHCHHILIHHBI
Kox Paznen, rema Copepamange
pasienoB
TN JHCHUILTHHBI
P1 Crysisiesie coBHmHA. Knaccudukanus co61>rr£n‘i, ornepauud Haja COOBITHAMH.
ITonnas rpynmna coOBITHIA.
P2 JneMeHTHI Coueranus, pa3MelleHHs, NEPECTAHOBKH. Teopema o
KOMOHMHATOpPHKH NIEPEMHOMKEHHH [IIAHCOB.,
Knaccuueckoe ¥ reoMeTpHdecKoe — ONpeeleHHs
BEPOSTHOCTH. Craructuyeckoe OIIpe/ieIeHHE
BEPOSITHOCTH. DJIEMEHTapHble CBOMCTBA BEPOSTHOCTH.
Ompenenenrie  yclIoBHOH  BeposSTHOCTH.  Teopema
P3 BeposaTHOCTE CiTydalfHBIX | yMHOXeEHHS BeposTHOCTeH. He3aBHCHMOCTH COOBITHIA.
cOOBITHIA. [lomapHas  He3aBUCHMOCTP M  HE3aBHCHMOCTH B
COBOKYINHOCTH. DopMynbl MOJHOH BEPOATHOCTH H
Beiieca. CxeMa He3aBHCHMBIX HCHBITAHHH H (opMya
beprynmu. HauBeposiTHelimmee YHCIO —HACTYIUIEHHS
COOBITHIA.
Obmee omnpeneneHue Ciay4aiHOM BelW4uHBL OYHKIHA
pacrmpezielieHds U ee cBoicTBa. JIMCcKpeTHBIE ciiydaiiHbIe
" BEIMYMHBEl W  MX  pacnpeieneHus.  HekoTopsle
P4 A MORPEIRER: (R CTaHJapTHBIE 3aKOHBI paclpeneieHusa. MaTtemMarndeckoe
BeJIMYUHEL P i e
OXKHIAHWE M JUCIEepCUs Ui JUCKPETHBIX CIIy4YalHBIX
BEIMYHH. MareMaTHyecKue OXHUIAHHUS IS THIIHYHBIX
JUCKPETHBIX pacnpeesIeHUH.
PS5 Henpeprisable Henpeprisuble pacnpenenenusi. CBo¥cTBa ILIOTHOCTH
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ClTydaifHble BETMYHHEL. pacrpeieneHus. Tunuyneie HETIPEPHIBHBIE
pacnpeneneHus. MaremaTHueckoe  OXXKHAaHHE  JUIS
HENPEPBIBHBIX CIIyyalHBIX BeNIMYMH. MaremaTuyeckue
OJKUIAHUS JUISt THITMYHBIX HETIPEepPBIBHBIX
pacopeneneHuif. Jlucrnepcus HENpephHIBHOHM ClIydaiHOMN
BenuuuHel.  CpolictBa  mucnepcun.  KoBapuamus,
xkod(dumuenT xoppemwiuu. CoiicTBa ko3bduuHenTa
KOPpEeJIsIIHH.

HepaBenctBo UeOpimeBa. 3akoH OOJBLIIMX —YHCEL.
Teopemer UYeGpimena, Mapkosa, Bepuymmn. Teopemsr
P6 IIpenenvuble TEOPEMEI. Ilyaccona, iokanmbHas Teopema Myaspa-Jlamnaca,
HMHTerpaibHas TteopeMa MyaBpa-Jlannaca. IlenTpansHas
IIpeieNbHas TeopeMa.

Bribopounsii meton. IlepBuyHas 00paGoTka NaHHEIX.
I'pynnupoBka nanHbIX. ['padmdeckoe mpencTaBleHHe

. OaHHBIX. OMnupudyeckas (QYHKOUS —paclpelelieHus.

I"paduyeckoe n3o0paxeHue CTaTHCTUYECKOTO
cratucTuka. OLeHKH
P7 — pacnpeneneHus.  TodyeyHble  OIIEHKH  IapaMETpPOB
pacipeleneHus: HECMELIEHHOCTh, COCTOSTENBHOCTE H
pacnpeeIeHus. -
3 QEeKTHBHOCTh OLEHOK. JOBEpUTENbHEI WHTEPBAIL.
[TocTpoeHne  OBepUTENLHOrO  HHTEpPBAja IS
MaTeMaTHYECKOTO OXKMIaHUS H JHCIIEPCHH.
P8 IIpoBepka IIposepka cratuctuueckux runotes. Kpurepuii cornacus
CTaTHCTHYECKHX runores. | Ilupcona.
Koppensauuonusmii
P9 aHanu3. Perpeccuonnsiii | KoppensiosHbIi ananmus. PerpeccoHHBIH aHamm3.
aHajms.

2.2.1.4. SI3pIk peaau3anuu NporpaMmMel

IIporpaMma TMCUMILTHHE peaTH3yeTcsi Ha FoCyAapCTBeHHOM s3bike Poccuiickoit ®eneparu.

2.2.2.YYEBHO-METOJAUYECKOE M HWH®OPMALIMOHHOE OBECIIEYEHUE
JIACITATLIAHBI

Teopwz BEPOANTHOCIMU U MAMEMAMUYECKAA CMAMUCMUKA

DJIEKTPOHHbBIE pecypchl (H3JaHus)

1. Hemun C.E., llemuna E.JI. Teopus BepostaoctH. Y.1. Caywaiinele cobbitus. Huxanmit

Tarun: HTU(p)  VpdV, 2017, -240c. ANIEKTPOHHBIH pecypc
http://elar.urfu.ru/handle/10995/48459

. Hemun C.E., Ilemuna E.JI. Teopus BepositHocT. U.2. Cryuwaiinele Benmumubl. HyokHMit
Tarun: HTU(D) YpdV, 2017.-286c. 3NIeKTPOHHBIH pecypce
http://elar.urfu.ru/handle/10995/48460

. Hemun C.E., Jlemuna E.JI. Teopus BepositHocTH. U.3. CucTeMbl M (YHKUMH CAyyaiHBIX
BEJIMYMH. chydaiHele mnpoueccel. Hmxamit Tarmm: HTH(d) VYpd@V, 2017. -286c.
9JIEKTPOHHBINA pecypc http://elar.urfu.ru/handle/10995/54458

. Xamupyumaa, P. Sl Maremaruka: Gasosbii kype : [16+] / P. 5. Xamugymuw,
b. III. I'ynusin. — 5-e u3z., nepepab. u aon. — Mocksa : Yuusepcuter Cuneprus, 2019. —
720 c. — (VHuBepcurerckas cepus). — Pexum joctyma: mo moamucke. — URL:

https://biblioclub.ru/index.php?page=book&id=571501 (mara obpamenus: 24.05.2021). —
bubnuorp. B kH. — ISBN 978-5-4257-0386-6. — TeKCT : 371€KTPOHHBIIA.
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. Menennosa 0. A. OcHOBBI BBICIEH MaTeMaTHKH : KypC JIEKIHH : yuyeOHO-METOIHYECKOE

nocobue / FO. A . Menennosa ; MunucrepctBo ob6pasoBanus M Hayku Poccmiickoif
@enepanyu, Ypanbckuii denepanbHbii yHuBepcuTeT MMeHH meproro Ilpesunenta Poccun
b.H. Embruna. — ExarepunOypr : Uznarenscrso Ypansckoro yausepcureTa, 2017. — 88 c.
Pexxum noctyna: cBoGomanbIit - http://elar.urfu.ru/handle/10995/46969 — ISBN 978-5-7996-
2017-2. - TexcT : 3NMeKTPOHHBINA.

Kykosckas, T. B. Briciras MaTemaTuka B puMepax M 3ajadax : yuebHoe 1mocobHe : B

2 wactax / T.B.Xyxosckas, E.A.Monokanosa, A.HW.VYpycor ; Tamborckuii

TOCYyIapCTBEHHBIA  TeXHHWYeCKMH  yHHBepcHTeT. — TamboB : TamboBckwuii
roCyNapCTBEHHbIH TexHu4eckuil yHuBepcuter (TTTY), 2017. — Y. 1. — 130 c. : mi. —
Pexum JIOCTyma: o MIOTIHCKE. - LIRL:

https://biblioclub.ru/index.php?page=book&id=498922 (nara o6pamenus: 24.05.2021).
— bubmworp.: ¢. 127. —ISBN 978-5-8265-1710-9. — TeKcT : 31eKTPOHHEIH.

. Kyxosckas, T. B. Beicimas MaTemaTHKa B IpuMepax H 3aqauax: ydeOHOE JNEKTPOHHOE

u3nanue : B 2 yactax / T. B. XKyxosckas, E. A. Monokanosa, A. U. Ypycos ; TamGosckwuit
roCy/lapCTBEHHBII TeXHHYECKHH yHHBepcHTeT. — Tam60B : TamMbOOBCKHii TOCyqapCTBEHHbIH
TexHudeckui ynusepcuret (TT'TY), 2018. — Y. 2. — 161 c. : Tabun., rpad. — Pexxum mocryna:
no mnommucke. — URL: https:/biblioclub.ru/index.php?page=book&id=570339 (nara
obpamenus: 24.05.2021). — bubmuorp. B ku. — ISBN 978-5-8265-1709-3. - ISBN 978-5-
8265-1885-4 (u. 2). — TekcT : 3IEKTPOHHBIHA.

. banmun, K. B. Teopust BeposTHOCTEli M MaremMaTHdecKas CTaTHCTHKA : Y4eGHHK /

K. B. banun, B. H. bameikos, A. B. Pykocyes. — 3-e m31., crep. — Mocksa : JIamkoB u
K° 2020. - 472 c¢. : w1 - Pexum gocTyma: mo mommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=573173 (mata obpamenus: 24.05.2021). —
bubnworp.: c. 433-434. —ISBN 978-5-394-03595-1. — TeKcT : 27eKTPOHHBIH.

TyranGaes, A. A. MaremaTHuecKuii aHa/IW3: IPOU3BONHBIE W rpaduku dyHKImit : [16+] /
A. A. Tyranbaes. — 3-e u3z., crepeotun. — Mocksa : ®JIMHTA, 2017. — 91 ¢. — Pexum
nocryna: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=103836
(mata obpamenus: 24.05.2021). — ISBN 978-5-9765-1305-1. — TekcT : 31eKTPOHHBIIL.

IleuaTHble H3AaAHUA

1.

3

Marematuyeckas CTaTHCTHKA : y4eOHO-MeTo[. mocobue s cTyd. BeeX (opM ofyd. Bcex
Hamp. (cren.) noAroToBk# / MuH-Bo 06pasoBanms u Hayku P®, ®en. roc. aBTOHOMHOE
06pas3, yupesxa. Beiciero mpod. oGpasosanus "Yp®Y um. neproro Ipesunenta Poccuu b.
H. Enpuuna", Huwxserar. TexHon. uH-T (§) ; aBT.-coct. C. E. Jlemun, E. JI. Jlemuna. -
Huxnuit Tarun : HTA(d) YpdYV, 2016. - 284 c. - Tepwm, cnosaps: 205- 209. - Bubauorp.: c.
210 (16 nazg.). -IIpunoxenus: c. 211-284. — 37 ska.

ITucemenneii, Jimutpuit Tpodumosuuy . KoHcmekT nekmmii mo BEICIEH MaTeMaTHKE :
[mommsri xype] / JI. T. [luceMenHsiit. - 12-e u3n. - Mocksa : AMPUC-TIPECC, 2014. - 608
C. : WL - (Beicmee o6pasoBanue). - Ilpunoxenus: ¢. 599-603. — 20 sx3.

Hemun C.E., Jlemuna E.JI. Teopus BepostHoctu. U.1. Cyuwaiinele coGbitus. HikHuit
Tarmn: HTU(d) YTTY-VIIH, 2010.-162¢. — 62 3k3.

4. Ilemun C.E., Jlemuna E.JI. Teopus BepostHOcTH. U.2. CryuaiiHble BenwuuHbl Hnkauii

Taruwn: HTU(}) Yp@V, 2010.-252¢. — 59 3ks.

HpO(l)eCCIrIOHaﬂle:le 0a3nl JaHHBbIX, mquopMalmonﬂo-cnpaBqume H THOHCKOBBIC
CHCTEMBI

1.9BC «YuuBepcurerckas 6udbmmorexa omnaiie» (http://biblioclub.ru)
2.9BC «Jlanb» (https://e.lanbook.com/ ).
3.9b «Dnexrpornas 6ubmiorexa HTH» (http:/elib.ntiustu.ru).
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Matepunaus! pasa aun ¢ OB3

Bece konrenr OBC mpencraBneH B Buie GailioB crmermamsHOro Qopmara s
BOCIIPDOM3BE/ICHUS CHHTE3aTOPOM PEYH, a TaK )K€ B TECTOBOM BHJE, IIPUTOIHOM JUIA POYTEHHS C
HCIOJIE30BAHHEM 3KPAaHHOMH JyNbI B HACTPOMKOM KOHTPACTHOCTH.

2.2.3.MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE IUCLUIIIUHBI
Teopus eeposmHocmu u Mamemamuyeckas cmamucmuxa

CBeneHusi 00 OCHAIMEHHOCTH AUCHHILIHHBI CNENHATH3HPOBAHHBIM H J1a00paTOpHBIM
obopyaoBaHHEM H NPOrpaMMHBIM obecnedeHHeM

Ne Bun 3ansTuii HaumenoBanne | OcHaleHHOCTH CHENMATBHEIX ITepeuens
m\ CIIEHANIBHEIX | IOMEIIEHHUH H IOMEIIeHHH 1S IIPOrpaMMHOTIO
I NOMEIIEHHUH U CaMOCTOSITENILHOM paboThI obecnieueHus.
TIOMEIINEeHHI ISt PexBu3uTHI
CaMOCTOSITETTBHO IOJTBEPIKAAOIIEr0
¥ paboThl JIOKYMEHTa
1 | Jlexuuu YyebOHnas MebGens ay AMTOpHAs ¢ | Microsoft Windows,
ayMTOPHS IS | KOJHYECTBOM pabodyux MecT B | O()MCHBIH IaKeT
IIpOBEIEHUS COOTBETCTBHH C KOJHUeCTBOM | Microsoft Office,
JNEKIHUOHHBIX cTyleHToB, pabodee Mecto | JJorosop Ne 43-12/1712-
3aHATHH IpenoaBaTens, nocka | 2019 or 18.11.2019.
ay AMTOpHAs.
Kommekr IEPEHOCHOT0
IIPOEKIIHOHHOTO
000pyIoBaHHUS: HOYTOYK,
IIPOEKTOp, IKpaH Ha ITaTHBE.
2 | [IpakTuyeckue VYueOnas MebGenn ayMTOpHAas ¢ | Microsoft Windows,
3aHATUS ayZAUTOPHS VIS | KOIIMYECTBOM PaboyuMx MecT B | ODHCHBIN MaKer
IIpPOBEICHHUS COOTBETCTBHHM C KommuecTBoM | Microsoft Office,
IPaKTHYECKHUX | CTyJleHTOB, pabouee Mmecto | Jorosop Ne 43-12/1712-
3aHATHH IIperoaBare’s, mocka | 2019 oT 18.11.20109.
ayIMTOpHAs. MathCad 14, Cuer-
Komnerotepras TexHuka: | paxrypa Ne Tr066970 ot
NepcoHalbHbIE KOMIbIoTepsl, | 12.12.2008, 3A0
nepudepuiinele  ycrpoiictsa, | "CodrJlaiin Tpeiin",
JOCTYI B D3JIEKTPOHHYIO | GeCCpoYHO.
HH(pOPMALIHOHHO- MathCad 15, Cyer-
obpasosarensHyto cpexy HTHU | daxtypa Ne Tr066970 ot
(bmmana) Yp®V, xommuekt | 12.12.2008, 3A0
JUIEH3HOHHOTO "CodrJlaitn Tpeiin",
mporpaMMHoro obecrneyerus. | 6GeccpodHo.
3 | Koncynbrauuu Yuebnas MebGenb ayIUTOpHAas o P
ayIUTOPHS IS | KOJIMYECTBOM paboduux MecT B SEieoRoE] cheRTE
IIpOBECHHA COOTBETCTBHH C KOJIMYECTBOM i
KOHCYJIbTAllUd | CTy/IeHTOB, pabodee MecTo Apaphic Opentmestings
IIpenojaBarens, JIocKa Cio 0B
pacnpoctpanseMoe 110 ¢
ayIuTOpHasl.
OTKPBITEIM KOZIOM
KomnstotepHas TeXHHKa:
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NEPCOHATIBHBIE KOMIIBIOTEPHI,

nepudepHiinsle  yCTpoHCTBa,
JOCTYyIl B 3JIEKTPOHHY IO
HuH(opMaIHoHHO-

obpazoBatensuyro cpexy HTHU
(pumuana) Yp®VY, kommiaekt

JIMIEH3HOHHOTO
IPOrpaMMHOTO 00eCTIeUeHHS.
4 | Texymm# Yyebuas Me6ens ay AMTOpHAas c
KOHTPOJIb, ayTUTOpHsA UL | KOJIHYECTBOM palovmX MeCT B
NPOMEXYTOUHAs! | IPOBEICHMS COOTBETCTBUH € KOJIMYECTBOM
aTTecTanus TEKYIIEro cTyneHToB, pabodee Mecto | OmepanuoHHas CHCTEMA
KOHTPOJIS H IIpenoaaBaTes, nocka | Windows, oducHsIit
IIPOMEXYTOYHO | ayAMTOpHAs. naket Microsoft Office
i arTecranuu Komnerotepras Texnuka: | Jlorosop Ne 43-12/1712-
NepcoHaabHbIE KoMIbIOTEpEHL | 2019 ot  18.11.2019.
nepubepuiinpie  ycTpoicTBa, | Cucrema
JOCTyl B 3JEKTPOHHYIO | YIpaBIeHHs y4eOHBIM
HHGDOPMAITHOHHO- KOHTEHTOM U 00ydeHHEM

obpaszoBarensHyto cpeny HTU
(unuana) Yp®VY, xommiekt
JHMLEH3HOHHOTO
IIPOrpaMMHOT0 obecredeHHsl.

LCMS Moodle

5 | CamocrosTenbHas
paboTa cTyIeHTOB

Iomemenus s
CaMOCTOSITEIIEHO
# paboTh!
o0yyYaroumxcst

Meb6ens ayuTOpHAas C
KOJIMYECTBOM pabodux MeCT B
COOTBETCTBHH C KOJHYECTBOM

CTy/leHTOB, pabouyee MecToO
IIpernoiaBaTe’s, JocKa
ayJUTOpHas.

Kommnerorepras TEeXHHUKa:
IIEPCOHANIBHBIE  KOMIIBIOTEPEI,
nepudepuiiiple  yCTPOMCTBA,
HOAKIIOYSHUS K CceTH
Unrepner, JIOCTYII B
3NIEKTPOHHYIO
HH(POPMAIMOHHO-

obpasoBarenpuyro cpemy HTU
(pummana) YpdV, xomirext
JHUIEH3HOHHOTO
IIPOrPaAMMHOTO 00eCTIEUeHHS.

Microsoft Windows,
oucHEBIH nakeT
Microsoft Office,
Joroeop Ne 43-12/1712-
2019 ot 18.11.2019.
MathCad 14, Cyer-
daxtypa Ne Tr066970 ot
12.12.2008, 3A0
"CodrJlaitn Tpeiina",
6eccpouHo.

MathCad 15, Cyer-
taxTypa Ne Tr066970 ot
12.12.2008, 3A0
"CodrJlaiin Tpeiina",
HeccpoyHo.

Jorosop Ha
IpeloCTaBIeHHE
IOCTOSIHHOT'O JJOCTYTa K
cetd MHTEepHET OT
30.12.2019 Ne 800037

2.3. PABOYAS ITPOI'PAMMA JUCLHHAIIJIUHBI

Crneyuanvhvle pazoenvt pusuxu

Pabouas nporpaMMa JHCLHIITIHHEI COCTABJICHA aBTOPaMHu.:
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VYyenasi cTeneHb IMoapazaenenne
Ne n/m ®avuausa Umsa OtyecrBo > | JI0MKHOCTH P
y4eHOe 3BaHHe
1 CTapIIui enapTaMeHT
XobipeB Anekcanap p Alenap
IpenojiaBaTe | eCTeCTBEHHOHAYYH
AHaTOIbeBHY
b oro o6pazoBaHHs

2.3.1. COAEPX)KAHHUE 1 OCOBEHHOCTH PEAJIM3AIIUU JUCIIUILIMHBI

CrneyuanvHele pazoensi gpuzuxu

2.3.1.1. Texnoorun 00y4eHus, HCIOIb3yeMble IIPH H3Y9EHHH THCIHUILTHHBI MOXY IS

CumemanHoe 00yyeHHe C HCIIOTB30BAHUEM 3JIEKTPOHHOTO 00yUYeHHS.

2.3.1.2. ILlnanupyembie pe3yabTaThl 00y4eHns (HHIHKATOPHI) M0 AHCHHILIHHE

Kon u HauMeHOBaHHe

ILnanupyemble pe3yabTaThl 00y4eHus (MHAHKATOPHI)

KOMIIE€TEHIHH
OIIK-1. Cnocoben | 3wame:
GopmymHupoBaTh W pemuarh | ® (GyHIaMeHTalbHble (GH3WYECKHE ONBITH, MX pOIb B
3ama4yM, OTHOCAIIMECS K Pa3BUTHH HAYKH,
HpodeccHORaTBHO ® Ha3HAYEHHWE W  IPUHLUUNBI  JEWCTBHS  BaKHEHIIMX
¢bu3nyeckux mprubopoB.
NIEeATETHHOCTH, NIPAMEHSS
Ymems:

(byHIaMeHTanbHBIE  3HAHHS

OCHOBHBIX BaKOHOMepHOCTeﬁ (I)HBHHBCKOﬁ HaGOPaTOPHPI'
2

Pa3BHTHS IIPHPOJIBL, ICTIOBEKA | o  pCrIONB30BATH PA3MYHbIE METOMMKY (DH3MUECKHX H3MEPEHHI
H obmecTBa ¥ 00pabOTKH SKCIIEPUMEHTATBHBIX JaHHBIX, B TOM YHCIE C
NPUMEHEHHEM KOMIIBIOTEPHOH TEXHHMKH M WH(OPMAITHOHHEBIX

TEXHOJIOTHH IIPY pELIeHUH 3a/1a4;

Hmempo onvim/snadems:

® HaBBIKAMH  HCIIOJIB30BAaHHS  METOIOB
MOJEIIHPOBAHHS B HHXKEHEPHOH IIPAKTHKE;

® paborate ¢ npubopaMH M 00OpYZOBaHHEM COBPEMEHHOM

® TIPUMCHEHHSA OCHOBHBIX METOIOB @HBI/IKO-M&TGM&TH‘-ICCKOI’U
aHalku3a g PeLICHHA €CTCCTBCHHOHAYYHBIX 3a1a4;

uzuueckoro

OIIK 3. Crocoben | 3name:
NPOBOAMTh HCCIIEIOBAaHHS M | ® METOJIOB TEOPETHYECKHX 51 IKCIIEPUMEHTATBHBIX
HU3BLICKAHUS TS pelIeHus HCCJICOOBAHHH B ¢H3HKC.

Yumemn:

IIPHKIIaaHBIX HHIXCHCPHBIX

3aJad  OTHOCSIIHXCS K
o - obmedu3nIecKyro HHOOPMAIHIO;

mpogeccHOHaNEHOR Hmemo onvim/enadems.

AEATEIREO0TH, BKIOYAT | o  (hu3nuecKMMH H MaTeMaTHYECKMMH METOaMH 06paGOTKH 1
HpQbelpHiag H3MEpeHHui, aHanTu3a HHpOpMaLWH B 061acTH 06mel GU3HKHY.
IIAHHPOBAHUE U TIOCTAHOBKY

3KCIIEPUMEHTOB,

MHTEPIIPETAIHMIO NOTyYSHHBIX

Pe3yJIbTATOB

® T[IOHHMaTh, HM3jaraTb U KpUTHYECKH aHAIM3UPOBATH 6&30}3)('10

[IK-2.CnocobeH mnpuMeHATL | 3name:

COOTBBTCTB}’I-OLHHﬁ (bI/ISIfIKO- ® TCOPETHYECKHEC OCHOBBI, OCHOBHBLIE IIOHATHHA, 3aKOHBI H
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MaTeMaTH49eCcKHii arnrapar,

METOIBI aHallku3a H
MOJEJIHPOBaHHA,
TEOPETHYECKOI'O H
IKCHIEPHUMECHTAJIBHOTO

HCCIICIOBAHUS [IPH pENIEHHH
npodeccHOHANBHEIX 3a1a4

YVvems:

Hmemw onvim/enademn:
HaBBIKAMH HCIIONB30BaHH METOI0B (PH3HIECKOTO
MOJIETMPOBAHHUS B HHIKEHEPHOH NPAKTHKE;

MO/JIE/IH MEXaHUKH, MOJIEKYJISIPHOM (DU3MKH, SNEeKTpUYECTBa
W MarHeTH3Ma, ONTHKH, AaTOMHOH (u3ukH, (u3MKH
aTOMHOTO sJpa M YacTHIl, TEOpPUH KOIeOaHWH H BOJH,
KBaHTOBOH MEXaHUKH, TEPMOJAMHAMHUKH M CTATHCTHYECKOU
busnku;

HCIIOJIb30BaTh METOIbI (PH3MYECKOT0 W MATEMaTHYECKOIO
MOJICTIHPOBaHKs, a TaKkKe IPHMEHSTh MEeTOIbI (H3HKO-
MaTeMaTHYEeCKOr0 aHamM3a K  PelIeHHIO KOHKPETHBIX
€CTECTBEHHOHAYYHBIX H TEXHHYECKHX IIPO0IeM

2.3.1.3. ConepsxaHne TUCHMILTHHBI

Kox
pasneaa,
TeMbI

Pa3znen, Tema
AHCIHHILTHHBI

Coaepxanue

P1

BonuoBag onTuka

IlpencraBnenue o npupose ceeta. CBeTOBask BOIHA.
KorepeHTHOCTF H MOHOXPOMATHYHOCTH CBETOBBIX
BOJIH. IIpocTpancTBeHHas H BpEMEHHas
KorepeHTHOcTb. Crnoco0bl IONy4YeHHS KOTepPEHTHBIX
HCTOYHHMKOB cBeTa. Pacuer wuHTEephepeHIIMOHHOMN
KapTHHBI OT JByX KOI€PEHTHBIX HCTOYHHKOB.
Onruyeckas JUIMHA NyTH M ONTHYECKAs pasHOCTh
Xona BonH. HHTepdepeHIMss B TOHKHX IUIEHKAX.
ITonockl paBHO# TommuHE (KIHH, Koabna HeoToHa)
U TI0JOCBl paBHOTO  HakjoHa. [IpakTHueckoe
IIPUMEHEHHE HHTep(EepeHIHH CBETa: NPOCBETICHHE
ONTHKH, KOHTPOJIb 00pabOTKH MOBEPXHOCTEH, TOYHOE
H3MEpeHHe JUIHH oTpe3KoB. HTepdepoMeTph.
IIpunnun I'tolirenca-@penens. Metox 3o ®peners.
IIpsmonmuneiinoe pacIpocTpaHeHHe CBETa.
HMubpaknus @penenss Ha KpPYIIOM OTBEPCTHH U
JUACKE. 30HHAas IIaCTHHKA.

Jubpaxkmus O@paynrodepa Ha OnHOM IIenH, Ha
I pakIHOHHON pelIeTKe. HudpaxkunonHsie
crexTpel.  Jludpakums Ha  IPOCTPAHCTBEHHOH
pemetke. ®opmyna bparra-Byneda. Hccnemosanue
CTPYKTYpEI KpucTanios. [lonstue o ronorpaduu.
EcTecTBeHHBI M INOJAPU30BAaHHBIA CBET. BHIBI
TOJISIPM30BAHHOIO CBETa (JTMHEHHO-TIOJIAPH30BAHHBIMH,
NOJIIPH30BaHHBIH IO Kpyry H 1O  3JUIMICY).
ITonspusamms cBeta 0OpH  OTPaKEeHHH. 3aKOH
bproctepa. AHanu3 NoJSIPU30BaHHOTO CBETa. 3aKOH
Mamoca. JIgoitHoe mydenpenomiaenue. [lonsgpouas! u

NOJIIpU3allOHHEIE IPU3MBL HckyccTBeHHas
ONTHYeCKast aHU30TPOIHUS. Hurepdepenums
MOJISPU30BAHHOTO CBeTa. ITpumenenue

IIOJIAPH30BaHHOI'O CBETA.
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OnTuyeckn oxHoponHas cpepa. Jlucmepcusi cBera.
Ob6nacTH HOpPMaIbHOH H AHOMAIBHOW JHCIEPCHH.
OneKTpoHHas Teopusi AUCIepcHH cBeTa. M3nmyueHue
Basunoaa-Uepenkosa.

P2

KBauToBas ontuka

PaBHOBeCHOCTB TEIJIOBOTO H3ITy9eHHS.
OHepreTuyeckas CBETHMOCTb. CnexrpanbsHas
IJIOTHOCT DHEPreTHYEeCKO# cBeTHMOCTH. AOCOIOTHO
yepHoe Teno. 3akoH Kupxroda. Pacnpenenenue
SHEPrUH B CHEKTpe abCOMIOTHO YEPHOTO Tela. 3aKOHEI
Credana-bonsivmana u Buna.

KBanToBas runoresa mimyuenus. @opmyna Ilnamka.
3akonel  Crebpana-BonpliMana Kak  clieICTBHE
dopmys! [Tnanka. Onruyeckas MAPOMETPHSL.
@otoanexTpuyeckuii 3G pexr. OCHOBHBIE 3aKOHBI
BHemmHero Goroapdexra. Potonpl. Macca u UMIyIEC
¢doToHa. YpaBHenue DiiHmTeiiHa A1 (oTOIDdEKTA.
MuorodoTonHsIit dboroaddext. BryTtpenumuii
boTtoaddexr.

Paccesnue (oTOHOB Ha 3JeKTpOHAaX BEIIECTHBA.
Teopus sddexra Komnrona. [laBnenme cBera, ero
KBaHTOBOE M BOJHOBOE 00bsCHEHHE. J[HaneKkTHyeckoe
€IUHCTBO KOPIIYCKYJISIPHO-BOJIHOBEIX CBOWCTB
JIIEKTPOMArHUTHOTO H3JTy4YEHHSL.

P3

OneMeHThI KBAaHTOBOM
MEXAHWKH H aTOMHOH
(11076370041

Omnerter  Pesepdopna 1o paccessHMIO — (-4aCTHIL
BemectBoM. [lnanerapnas Monens aromMa H  ee
KpDHTHKA ¢ [O3MIMH  Ki1accHYeckod  (u3uku.
Iloctynater  Bopa. bBopoBckas Teopust aroma
Bomopona. JIuHeiyaTeli cnekTp aroma BOJOpOJA.
Ilorennnanel HoHM3armu W BO3Oyxneuus. Teopus
Bopa g Bogopononono6usix cucteM. Omeir Opanka
U I'epma. JIMCKpeTHOCTh SHEPreTHYECKHX YPOBHEH B
aToMe. 3aTpyaHeHHs TeopuH bopa.
KopmyckynspHo-BomHOBO# Iyamu3Mm CBOHCTB YaCTHI
Bemiectsa. Bonuer ne Bpoitng. Omeiter I3BHccoHa H
Jlxepmepa. CaoitictBa BomH ge bpoiins u  ux
BEPOSTHOCTHBIN CMBICIL. CootHomeHnue
HeoIpeaeneHHocTel Kak NIPOSIBIIEHHE
KODITyCKyJIIPDHO-BOJTHOBOTO ~ JyajM3Ma  CBOWCTB
Mmarepu. BonHoBas (yHKUIMS, ee CTaTHCTHYECKHi
CMBICJI, CBOMCTBA MW  HOpMHpOBKa. IIpuHIMD
IIPHYHMHHOCTH B KBaHTOBOH MexaHuke. CtanmoHapHbIe
COCTOSTHHUS. VYpaBHeHue IIpeaunrepa bl
CTallHOHAPHBIX COCTOSHHH.

CBobonmnas yactuia. MHKpOYacTHIIa B OJHOMEPHO
IIPAMOYTONBHOH NOTEHIHAIBHOH siMe ¢ OeCKOHEYHO
BBICOKMMH CTeHKaMH. KBaHTOBaHHE OSHEPrHH H
HMITyJIbCa  YacCTHIIBL TyHHEnBHBIH apdexr.
I'apMoHHYecKHit OCIHILIATOP.
KBanToBO-MexaHWYeckass  3ajada JUIs  aroMa
BOJOpOJa. DIEKTPOH B COHEPHUYECKH CHMMETPHYHOM
mosie. KBaHTOBEIE 4YMcna: IiiaBHOE, OpPOHTAIBHOE H
MarHuTHOE. DHepreTHdYecKuil CIEeKTp 31eKTPOHOB B
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atome. KBaHTOBaHHEe MeXaHM4ECKOTO M MarHHTHOTO
OpOHTATBHOrO MOMEHTOB 3JeKTpoHa. HopMaibHbIii
abdexT 3eemana.

Oneir Ilrepua u Tepnaxa. CnuH  31€KTpoHA.
CnunoBoE KBaHTOBOE YHCIIO. [TpuHIUn
HEPa3IHnIUMOCTH TOXIECTBEHHBIX YacTHIL.
@epmuonsl  ® 6o3zobl.  [lpunmun  ITayom.
Pacnipenenenrie 31eKTPOHOB B MHOT'03JIEKTPOHHOM
atoMe 10 cocTosHuAM. [lepuonuueckas cucTemMa
anemenToB J[.M. Meneneesa.

TopmoszHOe PEHTTEHOBCKOE H3ITyYeHHE.
KopoTtkoBonHosast rpaHuna CIIJIOLIHOTO
PEHTTEHOBCKOTO  CHEKTpa.  XapaKTepUCTHUECKHH
PEHTTeHOBCKHIH criekTp. 3akoH Mo3ziu.

CrnonTaHHOE UM BBIHYXJEHHOE H3ITyueHHe. FIHBepcHas
3aCeJICHHOCTh JHEPreTHMYECKUX YPOBHEH M CIIOCOOBI
ee  ocymectBieHus. [IpuHmunuanbHas — cxema
JIECTBHS KBAaHTOBOIO TreHeparopa. [a3oBblf H
pyOMHOBEI  nmazepel. [lpuMeHeHHE  ONTHYECKHX
KBaHTOBBIX T€HEPATOPOB.

P4

DJIeMEeHTEI KBaHTOBOMH
CTATHCTUKU H (PU3HKH
TBEPJOro Teja

CrolicTBa KpHCTAIHYECKHX Tell. TWIBI CBs3el B
KpucTaniax. MineansHrele U peanbHble KPHCTAILIEL.
Cratuctuueckuift crmoco® oOmmcaHus KOJUIEKTHBA
yacTul. @a3oBoe NPOCTPAHCTBO. JIeMEHTapHas
sqyerika. IInoTHOoCcTH  cocrosHHMEE B (asoBoM
IIPOCTPAHCTRE.

IToepxnocts @epmu. IloHsTHE 0 KBaHTOBBIX
craTucTuKax boze-Diinmreitna u  ®@epmu-/lupaka.
Pacripenenenne  371€KTPOHOB — NPOBOAMMOCTH B
METajlyleé 10 3HEpPrusiM MpH abCONIOTHOM HYyJIe
Temneparyp. OHeprus @epmu. BrIpoxaeHHEBI u
HEBBIPOKIEHHBIA  DJIGKTPOHHBIM  ra3.  BiusHue
TEMIIEpaTypsl Ha  paclpeleleHHe  3JIeKTPOHOB.
Temneparypa @epmu.

OHEpreTuyeckue ypOBHH  CBOOOJHBEIX  aTOMOB.
OO6obOmecTBneHne  3I€KTPOHOB B KPHCTalIe.
OHepreTuyecKue 30HHI B KpHucTamie. Pacnpenenenne
3JIEKTPOHOB IO 3HEpPreTH4YecKHM 30HaM. BaneHnTtnas
30Ha. 30Ha IIPOBOJMMOCTH. 30HA 3alpenIeHHBIX
SHEpPrHUi. OHeprug aKTUBaIlUH. Merainsl,
JIH3JIEKTPUKH, NOTYNIPOBOAHUKH. D¢ (deKTHBHAS Macca
3JIEKTPOHA B KPHUCTAILIE.

[MomynpoBonuuku. CoOcTBeHHas  MPOBOJMUMOCTH
MOJYIPOBOAHUKOB. KBa3sWyacTHLIBI — 3IEKTPOHEI
IPOBOJMMOCTH M JbIpKH. YpoBeHb @epmu B
COOCTBEHHBIX IOy IPOBOIHHKAX. ITpumecHas
IIPOBOAMMOCTG IIOTYyIPOBOJHUKOB. DIEKTPOHHBIH H
ABIPOYHBIA  TIOJNYNPOBOJHHKH. TemnepaTypHast
3aBHCHMOCTD 9JIEKTPOIIPOBOTHOCTH
MOJTYIIPOBOAHHKOB. TE€PMHUCTOPEI.

KonTakTHele sBIEHMS B NMOMYIpoBOAHHMKAX. KoHTakT
3JIEKTPOHHOTO M IBIPOYHOTO MOJYIPOBOIHHUKOB (p-n
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IIEPEXOJ) M €ro BOJIBT-aMIIEpHAs XapaKTePHCTHKA.
IomynpoBoAHHKOBBIE HOBI B TPAH3UCTOPHI.
@DOTONIEKTpHYECKHE SBJIEHHS B IIOJYIPOBOJHHKAX:
doTompoBogUMOCTh,  BHYTpeHHHH  (oTO3(ddeKT,
doToaddexT B 3anHparouieM cioe.

ITonsatue o ¢ononax. Pacmpenenenne (OHOHOB IO
SHEprusM. TemnoeMKOCTh KpUCTaJlIa IPH HHU3KHX H
BBICOKMX TeMmneparypax. I[IoHATHE O KBaHTOBOI
TEOPHH  TEIUIONPOBOIHOCTH  TBEPABIX Tel M
3JIEKTPONIPOBOIHOCTH METAIJIOB.
Xapakrepuctayeckas Temnepatypa Jlebas. 3akoHBI
Jlebasa. CeepxnmpoBoaumocTb. MarHuTHBIE CBOMCTBa
CBEPXIIPOBOIHHKOB. BricoxotemmneparypHas
CBEpPXIPOBOAMMOCTb.

XapakTepHCTHKa aTOMHOTO siIpa: 3apsi, Macca,
pasMmep, IUIOTHOCTh. MaccoBoe M 3apsAloBOe HHCIA.
Cocrap sgpa. Hyxkmoner. HWszortomsl.  M306apsr
BzaumopeiicTere HykinoHos. [lousTtre o cBoicTBax u
Ipupoae sAfepHBIX cuil. JledekT Maccel W DHEPrHH
CBSI3H A1ep.

PannoakTHBHOCTE. PamnoaxtuBHBIE pAIBL
Kunerndeckuif 3aKkoH paJHOAaKTHBHOIO pacmaja.
ITocrostHHasE panHOaKTHBHOTO pacmana. AKTHBHOCTB
pamHOaKTHBHOIO BEILECTBA. 3aKOHOMEPHOCTH H
IPOMCXOXKIEeHHE anb(a-, 6eTa- U raMma - H3IIydYeHHs
aTOMHBIX SIIIED.

SInepHble peakIMH M 3aKOHBI COXpaHeHHs. Peakiyus
neneHus anapa. llemnas peaknus nenenus. ITorsTue o
ANCpHOM SHepreTuke. Peakuum cHHTE3a aTOMHBIX
anep. Ilpobnema ynpaBIsSeMbBIX TepMOSIEPHBIX
peaxiui.

Obuue CBOliCTBa 3JIEMEHTAPHBIX YacTHIL.
Knaccudukanus 3neMeHTapHBIX YacTHII, HX B3aHMHas
IpeBpaInaeMocThb. JlenTtonsl. Anponsl. KBapku.

OneMeHTHl Pu3nKH
PS5 aTOMHOTO A1pa U
3JIEMEHTAPHBIX YaCTHII

2.3.1.4. SI3bIk peanu3anHH NPOrpaMMEI
IIporpaMma MUCIMIUIMEEI peanu3yeTcst Ha FOCY 1apCTBEHHOM s3kike Poccuiickoit deneparmu.

2.3.2.VYEBHO-METOMYECKOE H HH®OPMAIIMOHHOE OBECIIEYEHUE
TACIATLIAHBI

CneyuanvHele paszoenst gpuzuxu

D/1eKTPOHHBIE PecypChI (H3JaHHs)

1. Crapoxybuesa, I'Il. Kypc nekuuit mo ¢usuke: MexaHuka, MoJeKynspHas (u3HKa,
TEPMOJAMHAMKKa. DjieKTpuuecTBOo M Marhetusm / I.II. Crapoxy6uesa, A.A. XameHko ;
QenepanbHOE TroCyJapcTBEHHOE OMO/KETHOE 00pa30BaTebHOE YUYPEKICHHE BBICLIETO
npodeccHOHaNBHOTO  obpasoBanust CTaBpONONBCKMH — TOCYJApCTBEHHBIH — arpapHEI
yHuBepcHUTET. — CTaBponoins : CTaBpOIOIBCKHI TOCY 1aPCTBEHHBIH arpapHblii yHHBEPCHTET,
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2017. - 169 ¢ : wun. - Pexum goctyma: mo mommucke. — URL:
http://biblioclub.ru/index.php?page=book&id=485008.

Hukepos, B.A. ®usuka: coBpemenHbii Kypc / B.A. HukepoB. — 4-e m3n. — Mocksa :
HMamxos u K° 2019. — 452 c. : wn - Pexum pmoctyma: mo moxmmucke. — URL:
http://biblioclub.ru/index.php?page=book&id=573262.

Hukepos, B. A. ®uspka 11 By30B: MeXaHHKa W MOJEKylspHas ¢musuka : [16+] /
B. A. Huxepos. — Mocksa : JlamkoB u K° 2019. — 136 c. : un. — Pexum mocTyma: mo
noamucke. —  URL:  https:/biblioclub.ru/index.php?page=book&id=116499 (mara
obpamenus: 24.05.2021). — ISBN 978-5-394-00691-3. — TekcT : 37€KTPOHHBIHA.
Abnpaxmanosa, A.X. ®usuka. DNeKTpuYecTBO: TeKCTHl jekuuii / A.X. A6xpaxmaHosa ;
MunucrepcTBo obpaszoBanus u Hayku P®, KasaHckuii HallHOHABHEIM MCCIIE0BATEILCKHUI
TeXHOJIOTHYeCKHH yHuBepcHTeT. — Kazanp : Kazanckuit HaydHO-HCCIIEIOBATEIBCKHIA
TeXHONoru4eckuii yuusepcuret, 2018. — 120 c. : cxem., Tabmn., wi. — Pexxum mocryna: mo
noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=500426.

®usuka: npaktukyM. B 3 1. Y. 1. Mexanuka. MonekynspHas Gu3MKa U TepMOIMHAMHKA
/aBT.-cocT. A.A. Xoneipes, K.M. Koprucuk ; M-Bo 06pasopanus u Hayku P® ; ®TAOY
BIIO «Yp®V um. IlepBoro Ilpesunenta Poccuu b.H. Ensuuna», HukaeTarnn. TexHo1. HH-
T (pun.). — Hixauit Tarun : HTU (b) Yp®@Y, 2018. — 134 c. http://elib.ntiustu.ru/97#target-
1649

®u3uka: npaktukyM. B 3 u. Y. 2. Dnextponunamuxa. Konebanus u Bonssl /aBT.-coct. K.
Kopuucuk, A.A. Xoxsipes ; M-Bo o6pasosauus u Hayku P® ; ®TAOY BIIO «Vp®V um.
Ileporo Ilpesunenra Poccum b.H. Enpimna», Huxuerarwn. texson. uH-T (Qui). —
Hwxnnii Tarun : HTU (¢) Yp@V, 2018. — 168 c. http://elib.ntiustu.ru/97#target-1650
Ouzuyecknii npaktakym: B 3 u. Y. 1. Mexauuka. MonekynspHas ¢(usuka u
TepMOIMHaMuKa /aBT.-cocT. A.A. Xoxasipes, K.W. Kopuucuk; M-Bo 06pasoBanus ¥ HayKu
P® ; ®T'AOY BIIO «Yp®Y wum. Ilepsoro Ilpesunenra Poccum B.H. Exsuunan,
Humxnerarun. texnon. uH-T (bun). — Huwkuuit Tarun : HTU () VpdV, 2018. — 80 c.

http://elib.ntiustu.ru/97#target-1651

IIeuaTHbie H3gaHuA

1.

Tpodumosa T. . Kypc dusuxu : yueb. nocobue s Bysos / T. U. Tpodumosa. - 14-e u3g.,
crepeoTH. - M. : Akagemus, 2007. - 560 c. : mi. — 275 3x3.

Hpoq)ECCHOHaJIbeIe 0a3bI JAHHBIX, HH(])OpMaHHOHHO-CﬂpaBO‘lHLIe H IOHCKOBBIC
CHCTEMBI

1.

v

AnexTpoHHO-OubMHOTEUHAst cicTeMa «Jlanpy https://e.lanbook.com
ONeKTpOHHO-OMOnMoTeuHass  cucTeMa  «YHHBepcuTeTcKas  bubnmortexka — Omutaiiey

http://biblioclub.ru/

IBC IPR books http://www.iprbookshop.ru
http://school-collection.edu.ru — euHas KoJIeKIUsS HHPPOBEIX 0OPA30BATENBHBIX PECYPCOB

. http:/fcior.edu.ru - @PemepanbHbli HEeHTp MHPOPMAIMOHHO-00pPA30BATENBHBEIX PECYPCOB

(OLIVIOP)

Tlepuonuyeckne H3aaHUA

1

Bectouxk  MockoBckoro — ynuBepcutera. Cepms 3: Owusmka. AcTpoHOMHS -

https://ezproxy.urfu.ru:4169/title_about new.asp?id=8508
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2. BectHux

Cankr-Iletepbyprckoro

yHuBepcuTera.  Dusuka

https://ezproxy.urfu.ru:4169/title about.asp?id=9468

JKypHAT

H XHUMHA =

3. HmxenepHo-dpuszuyeckuit

https://ezproxy.urfu.ru:4169/title_about_new.asp?id=25251
4. Vcnexu ¢usnueckux Hayk — https://ezproxy.urfu.ru:4169/title_about new.asp?id=7325
5. Hayuno-nomynsapHeiii ¢pu3nko-mMaTeMaTuueckuii xypHan «Ksaaty» - https:/kvant.ras.ru
6. JKypman texunueckoif ¢pusmkw - http://journals.ioffe.ru/journals/3
7. JKypHan 5KCiepUMEHTANIBHOI B TeopeTHdecKo# (usukw - http://jetp.ac.ru/cgi-bin/r/index
8. VYwuebnas dusuka - https://ezproxy.urfu.ru:4169/title _about.asp?id=9870
9. ®usuveckoe obpa3oBaHue B By3ax - http://pinhe.lebedev.ru

Marepuans aas aun ¢ OB3
Becy xomrent OBC mnpexncraBnen B Buge (¢aiinop cnenmaneHOro Qopmara s
BOCIIPOHM3BE/ICHUS CHHTE3aTOPOM PEYH, & TaK XK€ B TECTOBOM BHJE, IIPUTOJHOM IS IPOYTEHHS C
HCIIOJIb30BAHUEM SKPAHHOM JIYIIbl M HACTPOMKOH KOHTPACTHOCTH.

2.3.3.MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE OUCITAIIJIMHBI

Crneyuanvhvie pazoenvt pusuxu

Csenennsi 00 OCHAIEHHOCTH AHCHHILIHHBI CHENHAJIH3HPOBAHHBLIM H Ja60PATOPHBIM
00opy10BaHHEM H POrPAMMHBIM 0becedeHneM

Haumenoanue [lepeuens
Ne CIeHaIbHBIX OcHaleHHOCTD CreHATBHBIX TIPOrPaMMHOTO
ok Bun zanaruii NOMeUIeHHH | MMOMENIEHHH U TTOMEIIeHHH 1S obecrieueHus.
o IIOMEINEHHH 17151 CaMOCTOSATENbHOH paboThI PexBU3UTEI
CaMOCTOSTENbHON TIOITBEPKIAIOIIETO
paboThl JOKYMEHTa
1 Jlexuuu VYuebuas Me6Gens ayJuTOpHas ¢ | OnepauuoHHas cucrema
ay IUTOpHS JUIsL | KOIMYeCTBOM pabouux Mect B | Windows, oducHEI
IIPOBEICHHUS COOTBETCTBHH C KoJu4yecTBOM | makeT Microsoft Office
JIEKIIHOHHBIX cTyneHToB, paboyee Mecrto | loroBop Ne 43-12/1712-
3aHATHIH IpernojaBares, nocka | 2019 ot 18.11.2019.
ayIuTOpHasl. Cucrema
KomnsrotepHas TEXHUKA: | BUJICOKOHpEpeHIHiT
KOMIUIEKT (TepeHocHoro — eciu | Apache Openmeetings
ayautopus He obopynoeana | Cucrema
CTalHOHAPHEIM yIpaBjieHus y4eOHbIM
o0opynoBaHuEM) KOHTEHTOM U 00y4eHHeM
IpoeKIHoHHoro obopynoeanus: | LCMS Moodle
HOYTOYK/KOMIBIOTEp, IIPOEKTOP,
IIPOEKIIMOHHEII 3KpaH/IocKa.
2 | Ilpaktuueckue | YyeOuas Me6ens ayuTopHas ¢ | OnepauuoHHas cucTeMa
3aHATHS ay IMTOpHUS Ui | KomudecTBOM paboumx Mect B | Windows, oducHBIH
IIPOBEJICHHS COOTBETCTBHM ¢ KoaudecTBOM | makeT Microsoft Office
MPaKTHYECKHX CTyneHTOB, pabouee  Mecro | [loroop Ne 43-12/1712-
3aHATHH IIpernoiaBareis, mocka | 2019 oT 18.11.2019.
ayMTOPHas. Cucrema
KommnerotepHas TEXHHKA: | yIpaBlIeHHs y4eOHBIM

KOMIUIEKT (IIEPEHOCHOI0 — €CJIH

KOHTEHTOM H_00ydYeHHeM
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aynuTopus He o00opyJoBaHa
CTallHOHAPHEIM
obopynoBaHueM)
IPOEKIIHOHHOTO 000pYI0BaHHS:
HOYTOYK/KOMIBIOTEP, IPOEKTOP,
IPOEKIIMOHHEIN 3KpaH/qoCKa.

LCMS Moodle

JlabopaTtopHbie
3aHATHA

VYuebnas
ayIUTOpHUs ISt
IPOBEICHHS
nabopaTopHEIX
pabor Ne 308-309
JlaGoparopus
OINTHKH H
KBaHTOBOH H3uKH

Mebens ayIMTOpHas c
KOJTMYECTBOM pabodyuX MecT B
COOTBETCTBHH C KOJHYECTBOM
CTyJEHTOB, pabodee  MecToO

IIpenojaBaTels, J0CKa
ayIUTOpHAas.

Ob6opynoBanue,
COOTBETCTBYIOIIEe TPeOOBaHHIM
OpraH#3aluu yuebHOro

mpolecca B COOTBETCTBHH C
CAaHMTADHBIMH TIpaBHUJIaMH H
HOpMaMH:

Hab6op JIEMOHCTPALIMOHHBIH
«Omnpenenenue NOCTOSIHHOH
[Tnankay» — 1 .

YcraHoBKa a8 M3YYeHHsS
ABIE€HUS MHTeppepeHmMH — |
IMT.

YcraHoBKa sl ONpeesieHus
pamuyca KpUBH3HBI JHH3BI — 1
IIT.

YcranoBka A H3yUYCHHA
ABJICHUI NospH3anuu cBeta — 1
IIT.

VcraHoBka a8 M3y4YeHHS
SIBIICHUH 00yCOBNIEHHBIX
nudpaknueit — 1 mr.

YcranoBka g H3YYEHHS
JUCIIEPCHH CBeTa — 1 ImiT.
YcraHoBka JUIs MCCII€IOBAaHHUA
XapaKkTEepPUCTHK BaKyyMHOTO
¢dotosnemenTa — 1 mT.
YcraHoBKa IS OmpenesieHHs
JUIMHBl CBETOBOi BOJIHBI IIPH
nomomu konen Herotoma — 1
IIT.

VYceranoBka «Omeir @®panka u
I'epua» — 1 mr.

YcraHoBka A H3YYEHHS
SIBTICHHS €CTECTBEHHOTO
BpallleHHUs IJIOCKOCTH
MOJIIpU3allii CBeTa — 2 IIT.
YcraHoBka 1o rpaayHpoBKe
CIIEKTpOCKONa o
@payHropepoBbM JHHHSIM — 1
IIIT.

He tpebyetcs
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®otomerp orpaxenus PO-1 — 1
IIIT.
Caxapumertp
CY-3 -2 mr.
MoHoxpomaTop yHHBEpCaIbHBIH
MasiorabaputHeriit MYM — 1 wt.
Cnextpockon IBYXTpyOHBIH — 1
IIIT.

Habop cnexrpansHbix TpyOoK ¢
HCTOYHUKOM NHUTaHUs — | T,
VeraHoBka I8 M3y4YeHHs
doroabdekra — 1 mr.

YHHBEPCAIBHBIN

Meb6enb ayauropHas ¢
KOJIMYECTBOM paboyMX MECT B
COOTBETCTBHH C KOJIHIECTBOM
CTyIEHTOB, pabodee MecTo

IpenojaBsarens, 10cKa — Cucrema
Yyebuas ayAMTOpHAas BU/ICOKOH(EpeHIHH
Womoys ayIUTOPHS IJIst KoMmmnbroTepHas TEXHHKA: Apache Openmeetings
IIPOBENICHUS KOMILIEKT (nepeHocHoro — ecinu | CBoGozaHo
KOHCYJIbTalui ayIuTopus He 00opyaoBaHa pacnpoctpansiemoe 10 ¢
CTaLlHOHAPHBIM OTKPBITBIM KOZOM
obopyaoBaHneM)
NPOEKIHOHHOTO 000py10BaHUS:
HOYTOYK/KOMIBIOTED, IIPOEKTOP,
IIPOEKIMOHHBIH 3KpaH/I0CKa.
Texymmi Vuebnas ayauropus | Mebenb ayJIMTOpHas ¢ | OnepannoHHas cucreMa
KOHTPOJIb, s IpOBeNEHHd | KoluyecTBOM pabouux Mect B | Windows, odpucHBIH
IPOMEXYTOYH |TEKYIIETro KOHTPOJS | COOTBETCTBHM C KosudecTBoM | maket Microsoft Office

ad arrecrainus

M IIPOMEXKYTOUYHOM
aTTecTaluu

CTYAEHTOB, pabouee
IIpernoaaBaTe’s,
ayIMTOpHAs
KommnerotepHas TEXHHKA:
KOMIUIEKT (TIIEPEeHOCHOIO — €CJIH
ayauropus He obopynoBaHa
CTallMOHAPHBIM
obopynoBaHHEM)
IIPOEKIIMOHHOTO 000pYIOBaHU:
HOYTOYK/KOMIIBIOTEP, TIPOEKTOP,
IPOEKIIMOHHBIH 3KpaH/I0CcKa.

MECTO
JA0CKa

Horoeop Ne 43-12/1712-
2019 ot 18.11.2019.
Cucrema

yIpapiieHus y4eOHBIM

KOHTEHTOM H 00y4YeHHEM
LCMS Moodle

CamocTosTens
Has pabora
CTYJIEHTOB

YyeOHas
ayuropus/
[Tomemenus s
CaMOCTOSATENBHOM
paboThl
obyyaronuxcs

Mebens ayIuTOpHAas c
KONIHYeCTBOM paboumx MecT B
COOTBETCTBHH C KOJIMYECTBOM
CTyZIeHTOB, pabouee  MecCTO
npernoaaBarTe’s, J0cKa
ayaMTOpHAas.
KoMnsroTepHas
NepCOHANbHBIE  KOMIILIOTEPHI,
nepudepuiineie ycTpoiicTBa,
YCTpPOHCTBa IOAKIIOYEHHS K
cetu VHTepHer, mocTyn B
ANIEKTPOHHYK HMH(OpPMAIMOHHO-

TEXHHKA:

OmnepaunoHHass CcHCTEMa
Windows, oucHbIH
makeT Microsoft Office,
Horogop Ne 43-12/1712-
2019 ot 18.11.2019.
Horosop
NpeaoCcTaBIeHHe
NOCTOSIHHOTO JIOCTYTa K
cetru  HHTepHer  OT
30.12.2019 Ne 800037

Ha
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obpazorarensHyo cpeny HTU
(punmana) VYpdY, xommiext
JMIEH3HOHHOTO IIPOrPaMMHOTIO
obecneyeHus
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