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Pasznen 1. OBIIIAS XAPAKTEPUCTUKA MOAYJISI «Cneyuanvruie pazoenvi
HAy4HO-YHOAMEHMANbHBIX OCHO8 NPODECCUOHATLHOU 0eAMENbHOCHIUY

1.1. AHHOTaUUs cOAep:KaHHA MOLYJIS

Monyne «Crnenmanbhele pasfeibl HaydHO-(yHIaMEeHTaIbHBIX OCHOB IPO(ECCHOHAIBHOM
JIeATEIbHOCTH» OTHOCHTCS K 00s3aTeipHOH 4acTH 00pa3oBaTe/bHOH INPOrpaMMbl M COCTOHT M3
MUCHMIUTHH «TeopHs BEPOSATHOCTH M MaTeMaTHyecKas CTaTUCTHKa», «CrneluabHble pasaensl (Qpusnkuy,
«JlupdepeHunanbHble  ypaBHeHHs», «JluckpeTHas wmartemartukay. CoIepiKaHHE O3THX JUCLHMIUIMH

HanpaBleHO Ha (GOPMHUPOBaHHE KOMIETEHLHH, MO3BOIAIOMMX OyaylmieMy CHCHHAIHCTY
MCIONIB30BATh METOJbl MaTeMaTH4ecKOro MOJEIHpoBaHMs And (opMaiu3alMH 3ahad, OTHOCALUMXCA K
npoecCHOHANBHOM AeATETbHOCTH.

1.2. Crpykrypa H 00bEM MOIYJIA

O6beM AHCOHNIHH ®dopma HTOroBOI

N MOZYSt 1 BCero NpPOMeKYTOYHOIH
Ilepeyenn AMCUMIIMH MOXYAS aTTecTauMH 1o

MOAYJif B 32a4€THBIX
eIHHHMLAX H Yacax AUCHMILIHHAM MOAYJIA H B
neJaoM mo MoayJiro

n/n

Teopus seposmnocmu u
1. ¥ P 2/72 3ayem
MamemMamuyeckas Cmamucmuxa
2. Creyuansreie pazoenst Qusuxu 2/72 3avem
3. | Tugepenyuaronvie ypasnenus 3/108 SRSAMER
4. | Huckpemnas mamemamura 3/108 3ayem
HUTOT'O no monayto: 10/360 He npedycmMompero
1.3. IlociienoBaTe/IbHOCTL OCBOEHHSI MOYJ/ISl B 00pa3oBaTe/ibHOH porpamMme
IIpepexBH3NTHI MOAY A Hayuno-ghyndamenmansHele 0CHO8bL RPOGECCUOHATLHOU
desmenbHoCmU
ITocTpeKBH3HTHI H KOPPEKBH3HTHI Hayuno-uccnedosamenvckas paboma, Humepnem eewyetl,
MOaYJIs HumennexmyanvHulii ananus OanHblx

1.4. Pacnpeaejnenue KoMneTeHUH Mo JHCHHIUIMHAM MOIY I, IVIAHKUPYeMble
pe3yJbTaThbl 00y4eHHs (MHAHMKATOPbI) 10 MOXYJII0

W3yyeHnwe [OHCHMIUIMH MOXYNS IpexycMarpuBaeT  (OpPMHpPOBaHHE  KOMIIETCHIIHIA
IIOCPEJCTBOM IIOC]ENOBATeIbHOITO OCBOCHMS pE3YAbTaToB OOyuYEHHs Ha OINpPEIEJIEHHOM YPOBHE
CJIOYKHOCTH COAEPIKaHus.

PesyneTarsl 00y4eHHd 110 JUCIUIUIMHE — 3TO KOHKPETHEIE 3HAHKA, YMEHHUS, OIIBIT U IpYTHe
pe3ynbTaThel (Comep KaTeNbHbIE KOMIIOHEHTHI KOMIIETEHIHH), KOTOPBIX IUIAHHPYETCS JOCTHYb Ha
3Tale H3y4YeHHs MOUCLMIUIMHBI MOAYIS M KOTOpble MJOJDKHBI OyAyT NpOAEMOHCTPHPOBAHEI
00y4aloIMMHCS ¥ OLEHEHBI MperoaBareieM [0 HHIMKATOpaM/U3MEpAeMBIM KDHTEPHSM,
BKJIIOUYEHHBIM B (QOPMYITHPOBKY pE3yJIbTaTOB 00yUEHH.

Hupukarop — 3TO mpH3HaK / CUrHal/ Mapkep, KOTOpBIH IIOKa3hIBAa€T, Ha KakoM ypOBHE
00y4aroImMiCcs JOJDKEH OCBOMUTE Pe3yJIbTaThl 00Y4YEeHHs M HX IIPEIbsABICHHE NO0JDKHO NOATBEPAUTE
(hakT OCBOEHUS IPEIMETHOTO COEPKAHUS JaHHOM JTUCIUIUIMHEL

WHOUKaTOpPEl YYHTHIBAIOTCS IIpH BHIOOpE M COCTABIEHHMH 3aJaHHUHl  KOHTPOJBHO-
OILIEHOYHBIX MEPONIPHATHH (OLIEHOYHBIX CPE/ICTB) TEKYILEH ¥ IIPOMEXYTOYHOMH aTTeCTalluH.



Ilepeuenn

Kon 1 HauMeHOBaHHE

ILianupyemble pe3yJbTaThl 00y4eHHsl

JHCUHHIIIHH
KOMIETEeHIIHH (HHIHKATOPDI)
MOAYJIA
1 2 3

OIIK-1. Cnocoben
dopMynHpoBaTh M Baanenus: 5
pellaTh 3a1a4H, HAaBBIK OpraHH3alHH coOCTBEHHOH
OTHOCSLIHECH K NeSITeIbHOCTH, B BEIOOpE THIIOBBEIX METOJIOB M
npodeccHOHATBbHO crioco00OB  BBITOJIHEHHS 3a1a4, B YMCEHHH
NeATeNLHOCTH, IPUMEHss | aHATM3MPOBATh, CPAaBHMBAaTh M OLEHMBATH HX
(yHnameHTabHbIE pe3y/bTaThl, HCIONB30BaTh OCHOBHBIE METO/BI
SHAHMA OSHOBMLLE ¥ IpHeMBl MaTeMAaTH4ECKOW CTATHCTKH I
SARGHIMCPHOGKCM peLICHHS IPAaKTHYECKHX 3a/1a4.
pa3BUTHA IIPHPOLIEI,
yesioBeKa M oflecTBa
OTIK-2. CriocoGen e
hOPMATH30BHIBAT 1 OCHOBBI TEOpHH BEPOATHOCTH "
pellaTh 3a1auH, MaTeMaTHYeCKOM CTATHCTHKH, HEOOXOIMMBbIE
OTHOCAIIHECH K JUISL peLIEHUs NPaKTHYECKHX 3a/1a4;

Teopi npodecCHOHANBHOH ANIEMEHTHI KOMOHHATOPHKH, ciyyaiiHble

BePOATHOCTH 1 JEATEIbHOCTH, HCTIONB3YA | cOOBITHA U ClIyYahHble BEIMYHHBI, OCHOBHEIC

MaTeMaTHYeCKas :i:fi:&if:;g?*zwm 3aKOHEI pac%peneneﬂm Cly4aiHBIX BEJTHYHH,

CTATHCTHKA e iy 3aKOH OJIBLINX yHcel, METO/IBI

CTAaTHCTHYECKOI0 aHallnu3a.

OIIK 3. CnocobeH
MPOBOJAMTDL MCC/IEA0BaHHS
H H3BbICKaHHA 14
pelieHHss  MpPHKIaJHBIX
MH)KEHEPHBIX 3a1a4 | YyeHus:
OTHOCAWMXCA K| ppyvenars — METOABI  MAaTeMaTHYeCKOro
B ok e aHaJM3a U MOJETUpPOBaHHUsA, TEOPETHIECKOrO H
JeATeNbHOCTH, BKIIHOHas
A ——— SKCIIEPUMEHTAIBLHOIO  HMCCIeIOBaHHA  JUlA
[IaHHPOBAHHE ;i | PELICHHS MPaKTHYECKHX 3a7ad.
OCTAHOBKY
3KCTIEPUMEHTOB,
HHTEpNpETALHIO
MOTyYeHHBIX
PE3YJILTATOB.

CneuuanbHbie
pasaens! GU3MKH

OI1K-1. Crocoben
hopMyJIHpOBATEL H
peluaThb 3a/1auH,
OTHOCALIHECH K
npodeccHOHATBbHOH
JIEATEIbHOCTH, MPUMEHSA
(yHIaMeHTalbHbIE
3HAHHA OCHOBHBIX
3aKOHOMEPHOCTEH
pPa3BUTHA MpHpPOABkI,
yesioBeKa M o011ecTsa

3nanus:

OCHOBHBIE IIOHATHSA, 3aKOHBI H MOJEIH
MEXaHMKH, DJJIEKTpHYECTBA M MAarHeTHU3Ma,
kxonebauuMii ¥ BONH, KBaHTOBOW (HU3HUKH,

CTATUCTHYECKOH (PHU3UKH U TEPMOJUHAMHUKH;
OCHOBHBEIE  (DM3MUYECKHME  BEJIMYMHBI  H
(u3uyecKkue KOHCTAHTBI, HX OIPECIEHHE,
CMBICJI, CIIOCOOBI ¥ €JUHMIIBI HX H3MEPEHHS,
(yHaameHTaIbHble (H3AYECKHE OIBITBI, HX
pOJib B Pa3BUTHH HAYKH,
HasHayeHHe M IPHHIMIIEI
BaKHEHIINX (HH3HIECKHX MPUOOPOB.
Ymennsi:

00BACHUTH OCHOBHBIE HAOIIOaEMBIE
TIPUPOJHBIE ¥ TEXHOICHHBIE SBJICHUA 1

nelcTBUSA




3¢ deKTHI ¢ MO3ULMI (YHIAMEHTATBHEIX
(U3MYECKUX B3aUMOJIEACTBAH, HCTONKOBBLIBATH
CMBICTT (QM3MUECKIX BETTHYMH ¥ TIOHSTHIL
3aMACHIBATh YPaBHEHUS LI QU3HIECKUX
BEJIMYMH, 3aIIMCIBATH YPABHEHHS Ipoliecca U
HAXO/WTh €ro pelIeHHUE;

paboTath ¢ IprdopamMu K 000y AOBAHHEM
coBpeMeHHO# (u3IdecKol 1abopaTopuy;
HCIIONB30BATh Pa3IMUHBIE METOIUKA
dusrUecKuX H3MepeH i 1 00paboTKH
3KCIIEpUMEHTAIBHBIX JAHHBIX, B TOM YHCIIE C
IIpUMeHEHHEM KOMITBFOTEPHOM TEXHUKH 1
MH(MOPMALMOHHBIX TEXHOJIOTHH [PH PEIIECHHH
3a/1ay;

HCITOE30BaTh METOBI (HH3MYECKOTO U
MATeMaTHYECKOTO MOICIMPOBAHHS, & TAKKE
TIPUMEHSATH METOBI (PU3MKO- MATEMaTHIECKOro
aHaAJIM3a K PEIICHNIO KOHKPETHBIX
eCTECTBEHHOHAYYHBIX H TEXHUUECKHX I1podiieM
Bnanennsi:

HaBBIKAMH MCIIOJIB30BAHUS METO/IOB
(DHM3MYECKOrO MO/IETHPOBAHHS B HHXXCHEPHOH
IPaKTHKE;

TIPHMEHEHHUS OCHOBHBIX METOJIOB (PH3MKO-
MAaTeMaTHYECKOTO aHaIN3a IS PeIIeHUs
©CTECTBEHHOHAYYHBIX 3a/1a4;

TpaBUJILHOM IKCIUTyaTallii OCHOBHBIX
pu6OpOB ¥ 060PYIOBaHUs COBPEMEHHOH
(usuueckoii 1abopaToOpuH;

06paboTK¥ ¥ HHTEPIIPETALIMH PE3Y/IBTaTOB
SKCIIEPUMEHTA, B TOM YMCJIE C IPHMEHEHHEM
KOMIIBIOTEPHOM TEXHHUKH ¥ HH(POPMAIIMOHHBIX
TEXHOJIOTHH.

OIIK-2. Criocoben
(opManu3OBbIBATE U
peluarh 3a/1aqH,
OTHOCALHECH K
npodeccHoHalbHON
JEATEILHOCTH, HCTIONB3YA
METO/Ibl MOACIHPOBAHHS
¥ MaTeMaTH4eCKOro
aHasn3a.

3nanun:

OCHOBHBIC (pH3MYECKHe 3aKOHBI, (HU3HUCCKHE
BEIMUMHBl M KOHCTAHTBI, MX OIPEJIEICHHE,
CMBICI M EIMHHIB HMX  H3MEpCHH,
dyHzaMeHTaNbHblE (DH3HUYECKHE TMOHATHS H
TEOpMHM  KJACCHYECKOH M COBPEMCHHOH
uzukm.

Ymenus:

HCIIOJIb30BATh 3HAHHS O COBPEMEHHOH
(u3HdecKoil KapTHHE MMpPa Y 3BOJTIOLMH
BcesieHHO#, IIPOCTPaHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOCHHH BEILECTBA [UIA
[IOHHMaHHS OKPYKAIOLIET0 MHPa H SBJICHHH
IPUPOLI;

TIPUMEHSATH (HH3UKO-MATEMATHICCKHE METOIBI
JUIs1 cO3aHusl HOBBIX CPEACTB HU3MEpEHHA,
METOJIOB M3MEPEHHS ¥ METOIMK U3MEPEHHH,
paspabaThIBaTh M PEIaraTh MlaH IMPOBE/ICHI
u3HUeCcKOro HeeneloBanusl, GopMyTHpOBaTh




BBIBO/ILI, OLIEHMBATH COOTBETCTBUE BBIBOJIOB
110JTy4eHHBIM JaHHbIM, OLEHUBAT HAYYHYIO U
NPUKJIAIHYIO 3HAYMMOCTh CBOEH pa3paboTKH.
Baanenus:

MeToiaMHU (PU3HKO-MaTEMaTHYECKOTO
OIHMCAaHHs U MOIETHPOBAHUS IIIUPOKOTO
Kacca (pU3MYeCcKUX SBIECHHH H MPOLECCOB,
OIIpeIe/ISIFOLINX IPHHIMIIEI pa0OTEI
pa3IHYHbIX TEXHHYECKHUX YCTPOHCTB.

OIlK 3. CnocobeH
MPOBOJMTE HCCIIEAOBAHHA
" H3BICKaHHA it
pemieHus  MpUKJIAJHBIX
HHKEHEPHBIX 3ajadv
OTHOCALUUXCA K
npodeccHoHaNbHOH
JeATEILHOCTH, BKJIIOYas
NpoBEAECHHUE HSMCPGHHﬁ,
IJIaHUPOBaHHE "
MOCTAHOBKY
9KCTIEPUMEHTOB,
MHTEPIpeTaLHio
TMOJTyYeHHbIX
pe3yJIbTaToB.

3naHus:

TEOPETUYECKHE OCHOBBI, OCHOBHBIE MOHSATHS,
3aKOHBI U MOJENIM MEXaHHKH, MOJEKYJIApHOH
Gu3MKH, ONEKTpHYECTBA W  MarHeTH3Ma,
ONITHUKH, aTOMHOM (DHU3HMKH, PU3MKH aTOMHOIO
Alpa W YacTHI[, TEOPHH KoieOaHWH M BOJH,
KBAaHTOBOH MEXaHHWKH, TEPMOJHMHAMHKHA H
CTAaTHCTHYECKOU (DU3HKH;

METO/I0B TEOPETHUECKUX "
3KCIIEpUMEHTAIBHBIX HCCIIEIOBaHHH B
duzuke.

Ymenns:

[IOHHMATh, H3NIaraTh U KPUTHYECKH
aHAJIM3UPOBATh 0a30BYIO 00IIEDH3HUECKYIO
uH(pOpMALIHIO;

I0JI30BaThCS TEOPETUIECKUMH OCHOBAMH,
OCHOBHBIMHU ITOHSTHSIMH, 3aKOHAMH U MOJIEIISIMH
(hH3UKH.

Baanenus:

(U3HYECKUMH ¥ MaTEMAaTHIECKUMHU
MeToJaMH 00paboTKH U aHAIIH3a
uHpopMalu# B 00s1acTH 00ImeH QU3HKH.

HOuddeperunansy
bl€ YPaBHEHHS

OIIK-1. Cnocoben
dhopMynHpoBaTe 1
peluaTth 3aauu,
OTHOCALIMECS K
npodeccuoHaNbHOH
JeATENbHOCTH, MPHMEHAS
dyHOaMeHTalnbHbIE
3HAHHS OCHOBHBIX
3aKOHOMepHOCTEH
Pa3sBUTHS [IPUPOABI,
yesioBeKa U obiecTBa

3Hanus:

OCHOBHBIE IIOHSATHS X METO/Ibl aHAJTUTHYECKOH
reOMETPHUH, MaTEMaTHUECKUH aHAIH3 H
NHMHERHYI0 anrebpy; MoCIeN0BaTENLHOCTH U
psaznpl, quddepeHIHaNIbHOE i HHTETPATbHOE
ucuucieHue, 1 depeHHanbHble ypaBHEHHS.
Ymenus:

MaTeMaTHYECKHE METO/IbI UL PEILEHHUS
NPaKTHYECKHX 3a/1a4;

HCIIOJIE30BaTh METO/Ibl MAaTEMaTHYECKOro
MOJIEJIMPOBAHUS, A TAKIKE IIPHUMEHATH METOIBI
MaTeMaTHYeCKOTr0 aHaIK3a K PENICHHIO
KOHKPETHBIX €CTECTBEHHOHAYYHBIX U
TEXHHYECKHX Mpobiiem

Baanenus:

HaBBIKAMH UCIIOJIb30BAHUSA METOIOB
MaTeMaTHYECKOr0 aHaIu3a B HH)KEHEPHOH
IIPpaKTHKE,

HaBBIKAMH [IPUMEHEHHS OCHOBHBIX METOJIOB
MaTeMaTHYECKOT0 aHallu3a IS PeIICHUs
€CTECTBEHHOHAYYHBIX 3aJa4.




OIIK-2. Criocoben
(hopManU30BLIBATE H
peluaThb 3a/auH,
OTHOCALIHECH K
npodeccroHanbHOM
NeATEeNIbHOCTH, HUCTIOJIb3YA
METOAbI MOAENHPOBAHHA
¥ MaTeMaTHYECKOro
aHal13a.

3Hanus:
OCHOBHBIE
MAaTEMATHKH.
Ymenus:
IPUMEHSATE MAaTEMAaTHYECKHE METO/IBI U
pelueHus Npo(ecCHOHATBHEBIX 3a/1a4.
Baanenus:

METOIAMH MaTeMaTHYECKOTO ONMHCAHUA U
MOJIETHPOBAHHUS IIHPOKOr0o Kiacca
(pu3HYeCKHX SIBJIECHUH M IPOIECCOB,
OIpENENSIOUIMX IPUHIUIBI pabOThI
pasIMYHBIX TeXHUYECKHX YCTPOHCTB.

MOHATHS KJIacCHYEeCKOH

OIIK 3 CrnocobeH
TIPOBOMTEL HMCCIIEIOBAHUA
U HM3bICKAHUA ang | 3HaHuA:
pelIeHHs:  MPHKJIAAHBIX | TEOPETHYECKHE OCHOBBI, OCHOBHBIC TIOHATHA,
i s 3a1a4 | teopeMbl MaTEMaTHKH;
OTHOCALIHUXCA . K YMeHHﬂ:
npogeccUOHaNIBHOH

TIOHUMATh, H3JIaraTh U aHAIM3HPOBaTh 0a30BYIO
NEATENLHOCTH, BKJIIOYas ]
npoBeJeHHE H3MEPEHHH, HHpOpMALIIO;
MIaHUpOBaHHe u | Branenus:
MOCTaHOBKY MaTeMaTHYECKHMH MeToaMu 06paboTKH U
3KCTIEPHMEHTOB, aHalu3a HHGOpMALHMU B 00/1aCTH
MHTEPIPETALHIO npo¢ecCHOHATBHON NEeATETBHOCTH.
TMOJTy4EHHbIX
pe3yJIbTaTOB.

HuckperHas
MmaTreMaTHKa

OIIK-1. CnocobeH
¢hopMyIHpOBaTE U
peluaTh 3a/1a4H,
OTHOCAIIMECH K
npodeccHOHaIbHOH
JeATeNIbHOCTH, TPUMEHAS
dyHOaMeHTalbHbIE
3HAHHS OCHOBHBIX
3aKOHOMEPHOCTEH
Pa3BUTHSA MPUPObI,
yesl0BEKa M 00LIECTBa

3uanusn:

OCHOBHBIE MOHATHS 3JIEMEHTOB MaTeMaTHYECKOMH
JIOTHKH, JUCKPETHOH MaTEMATHKH,

OCHOBHbIE METO/Ibl TEOPHH MHOKECTB,
MaTeMaTHUecKOH JIOTMKH, anredpbl BbICKa3bIBaHHIA,
TeOpHH rpad)oB, TEOPHH AJITOPHTMOB,

OIIK-2. CnocobeH
(hopManu30BLIBATL H
peluaTh 3a/1a4H,
OTHOCALIMECH K
npogeccHoHaNIbHOM
JeATeTbHOCTH, HCTIOb3YS
METOIbl MOAETHPOBAHUA
M MaTeMaTH4YeCKOro
aHaJIu3a.

Ymenus:

peliaTh MpakTHYECKHE 3a/auM, CBA3aHHBIE C
MOCTPOEHHEM KOHKPETHBIX KOMOHMHATOPHBIX
KOH(MIypaLuii ¥ ¢ MoJACYETOM HX KOIHYECTBA;
MPUMEHATL METO/Ibl JUCKPETHOH MaTeMaTHKH MpH
peleHHH NMpoecCHOHANBHBIX 3a/1ad IOBbILLEHHOH
CJIOMKHOCTH;

OIIK 3. CnocobeH
MPOBOAUTH HCCNEN0BAHHA
u H3bICKAHUSA ans
peLueHus MPUKIaJHbIX
HHXKEHEPHBIX 3ajau
OTHOCHLIMUXCA K
npodeccHoHaNbHOM

IeSTeNbHOCTH, BKJIOYas
NpoBeJIeHHE H3MEpEeHHH,

Baanenus:

OMBIT NOCTPOEHHS MaTEMaTHYECKOH MOAETH
npodeccHOHabHBIX 3a/1a4 M CoepIKaTeIbHOH
MHTEPIPETaLHH MOTYyYEHHBIX PE3YJIBTATOB.




MJIaHUPOBAHHE n
MOCTaHOBKY
3KCMEePUMEHTOR,
MHTEPIpeTaLUIo
MOJIyYEHHBIX
pe3yJIbTaTOB.

1.5. dopma oOyueHnus

Peanu3anust MOIyJIs BO3MOXKHA Ui OOYYAIOMMXCS MO OYHOM, OUHO-320YHOH M 3204HOH
dbopmam.



PA3JIEJI 2. IPOTPAMMBI MOIYJIs
«Cneyuansubie paszoensl HAYYHO-HYHOAMEHMANLHBIX OCHOB NPOPECCUOHANBHOU 0eAMeNbHOCIUY

2.1. PABOYAS ITPOT'PAMMA JUCIUIIJIUHBI «Teopust BEpOATHOCTH H
MaTeMaTH4YecKasi CTATHCTHKA»

PaGoyas nmporpamMMa IUCHUIUIMHEI COCTABIICHA aBTOPAMH!:

Ne n/m | @amuana Uma OTyecTBo YHEHRRTENEHS, JloKHOCTH Tloapaspemense
y4eHoe 3BaHHe
1 Hemuna Enena Kaua. Gus.- JIOLIEHT JlenaprameHT
JleoHunoBHa MaT.HayK, JOLEHT €CTEeCTBEHHOHAYUH
oro oOpazoBaHus

2.1.1. COJJEPKAHHUE U OCOBEHHOCTH PEAJIM3AIIUN JUCHUILTAHBI
«Teopusi BepOATHOCTH H MATEMATHYECKAs CTATHCTHKA

2.1.1.1. TexHoJuoruu o0y4eHHs, HCIO/Ib3yeMble IPH H3YYeHHH JHCIHIUIHHBI MOy IS

Ilpu usyuenuu Oucyuniunvl «Teopus 6epOAMHOCMU U MAMEMAMUHECKASL CMAMUCIMUKAY
UCNONL3YIOMCA  MPAOUYUOHHASL  (DenpOOYKMUGHAsS) MmexXHono2us 0byyenus ¢ npumeHeHuem
SNEKMPOHHO20 0BYUEHUS C ROMOWBIO NEKMPOHHO20 06pA306amenbHO20 Kypea.

2.1.1.2. IlnanupyeMble pe3yabTaThl 06y4eHns (HHIMKATOPHI) N0 aucuuninte « Teopus
CHCTEM H CHCTEMHBIH aHAJIH3»

Koa m HaumeHoBaHHeE
KOMIETeHIHH

[Lianupyemble pe3yabTaThl 00y4eHus (HHAHKATOPBI)

OIIK-1. Crniocoben
(hopMynHpoBaTh U peluaTh
3a/1a4M, OTHOCALLIHECH K
npodeccuoHanbHON
NEATeNBHOCTH, NPUMEHSAS
(byHIaMeHTalbHble 3HAaHUS
OCHOBHBIX 3aKOHOMEPHOCTEH
pa3BUTHS NPHPOJBI, UEIOBEKA U
ob1ecTea

Bnapenus:

HaBBIK OpraHM3alMd COOCTBEHHOH JeATEeNbHOCTH, B BHIOOpE
THIIOBBIX METOJOB M crIoco0OB BEIIOTHEHHS 3a1ad, B YMEHHH
aHAIM3MpOBATh, CpaBHHBATh M OLEHHBATh HMX pe3yNbTATHL,
MCIIOJIB30BAaTh OCHOBHBIE METOJBLI H IPHUEMBI MaTeMaTHYECKOH
CTaTUCTKH IS PEIIeHHs IPAKTHYECKUX 3a1ady.

OTIK-2. Cniocobex
(hopManHu30BbIBaTh U peLlaTh
3a[]a4yu, OTHOCSIIMECH K
npodecCHOHATBHON
NeATEIHOCTH, UCTIONb3Ys
METO/Ibl MOJEIUPOBAHHUS 1
MaTeMaTHYECKOro aHaIH3a.

3uanusn:

OCHOBBI TEOPHH BEPOATHOCTH M MAaTeMaTHYECKOH CTaTHCTHKH,
HeOoOXO0MMBIE /IS pEUICHHUS MPAKTHYECKHX 3a/1a4;

37€MEHThl KOMOMHATOPHKH, CIydaiHble COOBITHA U CIydaiHbIC
BEJIMYMHBI, OCHOBHBIE 3aKOHBI pacHpeeNeHHs CIy4aiHbIX
BEJIHUMH;

3aKOH OOJBIOIHUX YUCEN, METOJIBI CTATUCTHYECKOr0 aHaIn3a.

OIIK 3. CnocobeH MpoBOAMTD
MCC/IeNOBaHHs U HU3bICKAHUA 1S

pelLUeHHs MPHKJIaHBIX
MH)KEHEPHBIX 3a1a4
OTHOCALIMXCH K
npogeccHOHaIbHOMH
JIEeATEIBHOCTH, BK/IIOYAs
NpOBEJEHHE H3MEPEHHH,
TJIAHUPOBAaHUE H TMMOCTAHOBKY
3KCNEPUMEHTOB,
HHTEPNpPETALIHIO MNOJTYYEHHBIX

PE3YNIBLTATOB.

Ymenusn:
IPUMEHSTh METOEI MaTeMaTHYeCKOTo aHanmMza 51
MOJEIHPOBaHHs, TEOPETHYECKOr0 M  IKCIEPUMEHTAIBHOTO

HCCJIEIOBaHUsA AJIA PCIICHUA IIPaKTHYICCKHX 3aad.




2.1.1.3. Conepsxanune qucuumInHbl «Teopusi BepOATHOCTH H MaTeMaTHYIECKas

CTATHCTHKA»
Kon Paznen
Copepxkanue
pazaena
. Kiaccubukanus cOOBITHI, ONepaluu Hal COOBITHAMH.
1 Cnyuyaiinble coOBITHA. Grxart 2 e Al

[Monuast rpymma cOOBITHIA.

DneMeHTbl KOMOWHATOPHKH

CoueraHns, pa3MelleHHs, I[EPecTaHOBKH. Teopema O
HEpEMHO)KEHHHU IIaHCOB.

BeposTHOCTB
coOBITHH.

CIly4aiiHBIX

Knaccuyeckoe M TEOMETpPHYECKOE  OlpeleaeHus
BEPOATHOCTH. CraTucTHYECKOE onpesieNeHHe
BEPOATHOCTH. JJIeMEHTAapHbIE CBOMCTBA BEPOATHOCTH.
Omnpenenenue  yCIOBHOM  BeposTHoctH.  Teopema
YMHOXeHUs BeposTHOCTeH. HesaBncumocTh COOBITHH.
[lonmapHas  HE3aBHCHMOCThH M HE3aBHCHMOCTH B
COBOKYNMHOCTH. @OpMyJIBl IOJHOH BEPOATHOCTH H
Beiteca. CxemMa HE3aBHCHMBIX HCIBITaHHH M (opMmyia
Bepuyu. HauBeposATHeHlee YHCIO  HACTYIUICHHS
COOBITHH.

JlucKpeTHbIE
BEJTHYHMHEIL.

Cly4anHble

Obwiee ompeneneHye Ciy4yaiHoi BenuduHbBL DYHKINS
pacnpesie/ieHds W ee CBOHMcTBa. [IMCKpETHBIE Clly4aiHbIe
BeIMUMHBI M WX  pacmpeneneHus.  HexoTopsie
CTaHJapTHBIE 3aKOHBI pacmpenesienus. Maremarudeckoe
OXKHAHHE M JUCIEpPCHsl A JHCKPETHBIX CITyJaiHBIX
BeIMUMH. MaTeMaTH4YeCKUE OKHMJAHHA Ui TUIIHIHBIX
IMCKPETHBIX pacrpeIe/ICHUH.

HempepriBHBIE ClTydaiiHbIE
BEJTHYHHBI.

HenpepeiBusle pacnpesenenus. CBOHCTBAa TIOTHOCTH
pacnpe/ielieHHs. Tunuussle HenpephIBHbIE
pacripefeneHns. MareMaTH4YecKoe — OXHIAHHE  JUIA
HETPEPBIBHBIX CIIy4aiflHBIX BENIM4MH. MaremaTHyecKue
OJKUIAHUsA 11 THITHYHBIX HENPEPHIBHBIX
pacnpenenenuii. Jlucrnepcus HENpepPBIBHOM  CIlydalHOM
penuuuuel.  CsoiictBa  mucmepcuu.  Kopapuarus,
ko3buruent koppeisauuu. CpoicTBa K03PHUIHCHTA
KOPPEJIsSLHH.

[penenbHBIE TEOPEMBI.

Hepapenctso UYeObimeBa. 3akoH OONBIIHX — YHMCEIL
Teopems! UYe6puuesa, Mapkosa, Bepaymm. TeopeMmer
Ilyaccona, JokaipHast Teopema Myaspa-Jlamnaca,
HHTErpansHas TeopeMa Myaspa-Jlamnaca. LeHTpanbHas
npezebHas TeOpeMa.

OnucarenbHas
crarucTika. OIeHKH
napameTpoB
pacnpeeneHus.

BriGopounsiii meron. Ilepsuunas o6paboTka JaHHBIX.
['pynnupoBka AaHHBIX. ['padudeckoe NpeNCTaBICHHE
JaHHBIX. OMOHpHueckas (QYHKIHMs —pacrpe/ie/ieHus.
['paduueckoe HzoOpaxkeHue CTATHCTHYECKOTO
pacmpenesieHus.  TodedHble — OLUCHKM  I1apaMeTpoB
pacrpe/ie/ieHis: HECMEMIEHHOCTh, COCTOATENBHOCTh H
3(heKTUBHOCTs OIEHOK. JIOBEpUTEIbHBIH HHTEPBAIL
[MocTpoeHue  MOBEPHTENBHOrO  HHTEpBaNa JUIS
MaTeMaTHYECKOIr0 OXKUIAHHS U JIUCIIEPCHH.

[TpoRepka CTaTUCTHYECKUX
THIIOTES.

IIpoBepka cTaTHCTHYECKHX rurore3. Kpurepui coriacus
[Tupcona.

KoppensaiuoHHbIi aHaIH3.
PerpeccHOHHBIN aHAJIM3.

KoppenaunoHHbIi aHamu3. PerpecCHOHHBIH aHaTN3.
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2.1.1.4. SI3bIk peaju3allHH NPOrpaMMbl

[TporpaMma  JHCIHMIUIHHEI Ha TrOCYHApCTBEHHOM sA3bIKe POCCHHCKOH

denepallui.

2.1.2. YYEBHO-METOJUYECKOE 1 HH®OPMAIIMOHHOE OBECINEYEHUE
JUCIHUILIMHBI «Teopusi BepOSTHOCTH H MATEMATHIECKAS CTATHCTHRAY

peanu3yeTcs

D/IeKTPOHHBIE pecypchl (M31aHNU)

Banmun, K.B. O61was Teopus CTaTUCTHKH : yueOGHOoe nocobue : [16+] / K.B. Banaun, A.B. Pykocyes.
— 3-e u3m, crep. — Mocksa : JlamkoB u K°, 2020. — 312 c. @ u1. — Pe>xyM [OCTymna: Mo TOAMHCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=573143

Banaun, K.B. Teopus BepoATHOCTEH M MareMaTuueckas CTATHCTHKA - yuebHuk / K.B. banaun,
B.H. Bamnsikos, A.B. Pykocyes. — 3-e u3z., ctep. — Mockea : Jlaukos H K°, 2020. — 472 c. : ui1. — Pexxum
noctyna: o noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=573173

Illankun, A.C. 3apmaud C pelieHHAMH 10 BbICLIE]I MaTeMaTuKe, TEOpHMH BEpPOATHOCTEH,
MATEMATHYECKOM CTATHCTHKE, MATEMATHUECKOMY MPOrPaMMHpOBaHHIO : yuebHoe noco6ue / A.C. lllankuH,
B.A. Illankus. — 9-e u3n., crep. — Mockea : Jawkos 1 K°, 2020. — 432 ¢. : ua. — (YueGHble u3gaHus s
HakanaBpOB). - Pexum Joctyna: no MOJAMNKCKE, -
URL: https://biblioclub.ru/index.php?page=booké&id=573151

Ipodeccuonanbubie 6a3bl JAHHBIX, HHOOPMANMOHHO-CNPABOYHBIC H MOMCKOBbIE
CHCTEMBI

Hayunas a1eKTpoHHas 6ubnuoreka eLIBRARY.RU. Pexxum aoctyna: http://elibrary.ru.

Hayunas osnekTpoHHas OuGnvoTeKa OTKPBITOrO JAOCTYMa KuGepJlenunka. Pexxum pocTymna:
http://cyberleninka.ru.

DNeKTpoHHO-OMOIHOTeYHas CHCTEMa «Y HUBEPCHTETCKas 6ubnuoTeka oHnain». PexxuM nocryna:

http://biblioclub.ru.
WudopmarmonHas cuctema «Hayunbiii apxuey. Pesxim noctyna: http:/nayunbltapXuB.pd.

Marepuans: aas jun ¢ OB3

Becs xomtenT OBC mpencrasneH B Buae (aisoB CrEHHANbHOTrO ¢dopmara A
BOCIIPOM3BE/ICHHS CHHTE3aTOPOM PEUH, & TaK XK€ B TECTOBOM BHIE, NPHIOXHOM JUIA MPOUTCHHA C
HCIIOIB30BAHMEM SKPaHHOM JIYIBI H HACTPOHKOH KOHTPaCTHOCTH.

2.1.3. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHHE TACHUIINHBI
«Teopusi BepOSITHOCTH H MATEMATHYECKAs CTATHCTHKA»

Cpenennss 00 OCHAIEHHOCTH JUCHHIVIMHBI CIEUHATH3HPOBAHHBIM H J1a60opaTOPHBLIM
000py10BaHHEM H MPOrPAMMHBIM obecrieueHHEM

Ne | BwuazansaTui Hanmenosanne | OcHalleHHOCTh CHEUHAIbHBIX Ilepeuenn
o\n crenHAIBHBIX noMeueHnii 1 NoMeIeHui A nporpaMMHoOro
noMeleHHi 1 caMoCTOATEIbHOH paboThI obecrneyeHHs.
noMemeHui 1 PekBH3UTHI
CAMOCTOAITEJBHO NOATBEPAKAAI0IEro
il paboThl JOKYMEHTAa
1 | Jlexuuu VYyebnas Mebenb ayaMTOpHas ¢ | OnepaumoHHas cMcTeMa
ayuTOpHs Uid konuuecTBOM pabouux wmect B | Windows, opUCHBIH
NpOBEACHHSA cOOTBETCTBMM ¢ KonuuectBoMm | naket Microsoft Office
JIEKLMOHHBIX cTyaentos,  pabouee  mecto | Jlorosop Ne 43-12/1712-
3aHATUH npenozaasarens, nocka | 2019 ot 18.11.2019;
ayauTOpHas.
KomnsrotepHas TEXHHKA:
KOMIUIEKT MPOEKLIHOHHOTO
o6opyaoBaHus
(HOyTOYK/KOMMBIOTEP, MPOEKTOP
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(B TOM uMcie MEepeHOCHOH),
MpOeKLMOHHBIH JKpaH/10cKa).

[pakTHueckue | YuebHas Mebenb ayauTopHas ¢ | OnepaunoHHas cHCTEMA
3aHATHA ayauTopus s konuuecTBoM pabounx Mect B | Windows, oducHBIiH
KoHcynbTauuu | MpoBeAeHHs COOTBETCTBMHM ¢  KonuuecTBoM | makeT Microsoft Office,
Texyumi MPaKTHUECKHX crynentos,  pabouee  mecto | Jlorosop Ne 43-12/1712-
KOHTPOJIb, 3aHATHIH, npernoaaBarens, nocka | 2019 ot 18.11.2019;
MPOMEKYTOYHAs! | KOHCY/IbTaLUH, aynuTopHas (Mnu npoekuuoHHbid | MathCAD,
aTTecTaums TEKYLIETrO 9KpaH). Cuet-takrypa Ne
KOHTPO/A H [TepcoHanbHbIE komnbioTepbl, | Tr066970 ot
NPOMEKYTOUHOM | mepudepuiinbie  yCTpOHCTBa B 12.12.2008,;
aTTecTaluHH cocTaBe KnaBuaTypbl, Mbiu, | MathLab,
MOHHTOpA no KONMYECTBY | AKT MpeaoCTaBJIEHHs
ofyuaroiuxes npae Ne Tr016165 ot
24.03.2015 na
ocHOBaHMH cueta Ne
Tr000014132 ot
19.03.2015, norosop Ne
43-12/247-2015 ot
19.03.2015.
CamoctosaTensH | [lomewenus ans | Mebene aynuropHas. o7
ag pabora camocTtosTenbHoH | KomneroTepHas TeXHHKa: Wingows obHCHbH
CTYACHTOB paboTsl MepcOHaNbHbIE KOMIBIOTEPBL, | o Mic’;rosoﬁ Office
obyuatoLuxcs nepudepuiiHble  yCTpo#cTBA B Jlarosop Ne 43-12/17 12’
cocraBe  KNaBHATYpbl, MBILIA, | 5y g 16119019
MOHMTOPA, ycTpoiicTea Tlorosop Ha
NnoAKIroueHus K ceTH MHTepHer, —
ﬁ?{fp?;mauuoiﬂo- MEKTPOHAYIO | hocrosHoro gocTyna K
obpazoparenbHylo cpeny HTH g%TTZP;%Tgp;eTSOT 03
(punuana) Ypdy T ? BOURY
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2.2. PABOYAS IIPOTPAMMA TUCIHUILINHBI «CrienuaibHblie pasje/abl QH3HKH

Pa6ouas mporpamMma AUCLUILIMHEI COCTaB/IEHA aBTOPaMH:

Ne n/m | ®amunna Umsa OTgecTBO YueHad cTeneHs, JloKHOCTH Iloxpasnencane
y4eHoe 3BaHHe
| XonpipeB AneKcanap - Crapmmui JenapramMeHT
AHaTonbeBUY IperojaBaTe | €CTECTBEHHOHAYYH
b oro 0obpa3oBaHus

2.2.1. CONEPY)KAHUE 1 OCOBEHHOCTH PEAJIM3AIIAA JTUCIHUILINHbI
«CrenuanbHble pasaeabl QHIHKH

2.2.1.1. TexHoJyioruu o0yueHus, HCN0JIb3YyeMble NPH H3YYEeHHH THCHHILUITHHBI MOTY IS

Ilpu  usyuenuu

oucyuniuHol

«Cneyuanvhvie  pazoeibl  QUIUKU»  UCNONL3YEMCA

mpaduyuoxHas (penpodyKmueHas) MeXHoN02ust 00YHeHUA.

2.2.1.2. Tlnanupyembie pe3yabTaThl 00y4eHus (MHAMKATOPBI) O IHCUHILIHHE
«CnenuaabHble pa3aeanl QHIHKH»

Koa v HanMeHOBaHHEe
KOMIIETEHI[HH

ILianupyembie pe3yabTaThl 00yueHus (HHAHKATOPbI)

OI1K-1. Cnocoben
bopMynHpoBaTh ¥ pelaTh
3a7a4M, OTHOCAINHECH K
npodeccHOHAIBHOM
JeSTeNbHOCTH, IPUMEHSS
(dhyHIaMeHTalbHbIE 3HAHUA
OCHOBHBIX 3aKOHOMEpHOCTEH
Pa3BUTHUSA IPHPOJIEI, YEIOBEKA
u obmecTsa

3nanns:

OCHOBHBIE  IIOHATHSA, 3aKOHBI M  MOJEIH  MEXaHHKH,
3NEKTpHYECTBA U MarHeTH3Ma, KoneOaHui U BOJH, KBAHTOBOH
(U3UKH, CTATHCTHYECKOH QU3UKH ¥ TEPMOIANHAMHKHY;
OCHOBHBIE (DH3HMUECKHE BEIMYMHBI ¥ (HU3MYECKHE KOHCTAHTEL
MX OIpeJie/ieHHe, CMBICII, CTIOCOOBI M eTHHHULBI HX H3MEPEHHUS;
dysnamMeHTANBHBIE (DM3HUECKUE OIBITBI, UX POJb B Pa3BUTHH
HAyKH;

Ha3HAYEHWe M NPHMHIMIBI IHCTBUS BaOXKHEHMIIHMX (U3HYECKUX
npuOOpoB.

Ymenust:

0OBACHUTH OCHOBHBIE Ha0MIOJaeMble IIPHPOTHBIC H TEXHOTCHHBIC
ABITEHHS H 2D(DEKTHI C MO3UIMHA QYHIaAMEHTATBHBIX (PH3HIECKHX
B3aHMO/IEHCTBHH, HCTOJKOBBIBATE CMBICT (PU3MYECKHX BETHYHH U
[IOHSITHI;

3AMUCHIBATE YPABHEHHS TS (PU3HYECKHMX BEJIMYHH, 3allMChIBATH
ypaBHEHHsI [IpOLiecca H HaXOIUTh €ro PEIICHUE;

paGoTaTs ¢ mpubopamu 1 060pyI0BAHHEM COBPEMEHHOH
(usugeckoit 1TabopaTopHy,

HCIIOJIE30BATh PA3/IMYHbIE METOMUKY (PH3MYECKIX U3MEPEHHH 1
06pabOTKH IKCTIEPUMEHTAIBHEIX JaHHBIX, B TOM YHCIIC €
NpUMEHEHHEM KOMITLIOTEPHOH TEXHUKH 1 HHOPMAIHOHHBIX
TEXHOJIOTHH ITPH pELIeHHH 3a/1a4;

HCIIOJIB30BATh METO/ B! (PU3UYECKOro H MaTeMaTHYECKOro
MOJIETHPOBAHHMS], & TAKKE IPHMEHATH METOBI (PH3HKO-
MAaTeMaTHYECKOIr0 aHaIK3a K PELIEHHIO KOHKPETHBIX
€CTECTBEHHOHAYYHBIX M TEXHIHYECKUX IPOOIIeM

Baanenus:

HABBIKAMH HCIIOJIB30BAHUSI METONOB (PU3HIECKOTO
MOJIETMPOBAHHS B HH)KEHEPHOMN IIPAKTHKE;

TIIPHMEHEHHs OCHOBHBIX METOJ0B (PM3HKO-MATEMATHIECKOTO
aHaJM3a JIs PEIeHUs €CTECTBEHHOHAYYHBIX 3a/1a4;
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TIPaBMIIBHON 3KCIUTYaTallid OCHOBHBIX IPHOOPOB U
o6opynoBaHus COBpeMEHHOH (GH3MIeCKOH 1abopaTopui;
06paboTKH U HHTEPIPETALUH PE3YIBTATOB SKCIIEPUMEHTA, B
TOM YHCJIE C IPUMEHEHNEM KOMIIbIOTEPHON TEXHUKH U
HH()OPMAITMOHHBIX TEXHOIOTHA.

OIIK-2. Cniocoben
(hOopMaTM30BEIBATh M PELIAThH
3a/1a4M, OTHOCAIIMECH K
npodeccuoHalIbHOH
JESTeIbHOCTH, HCTIONb3Ys
METOIBI MOIAETHPOBAHUS H
MaTeMaTH4eCcKOro aHajIu3a.

3uanus:

OCHOBHBIE (HM3MYECKHEe 3aKOHBI, (HM3HYECKHE BEIHYMHBI U
KOHCTAHTBI, HX ONpeIeNeHHe, CMBICI H EIWHHIBl HX
H3MepeHuit, QpyHIaMeHTanbHble QU3MIECKHE TIOHATHS U TEOPUH
KJIACCHYECKOM U COBPEMEHHOM QU3HKH.

YMmenus:

MCIIOE30BATh 3HAHMS O COBPEMEHHOI (PH3HYECKOH KapTHHE MUpa
¥ 3BOJIIOLMH BeelleHHOM, TPOCTpaHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOEHHH BEIIECTBA IS TIOHUMAaHHA
OKPYIKarOIIero MUpa 1 ABJIEHUH IPHPOJIEL,

IIPUMEHATE QH3HKO-MaTEMaTHIECKUE METO/IBI UL CO3/IAHM
HOBBIX CPEJCTB M3MEPEHHS, METOIOB H3MEPEHHS U METOJIUK
M3MepeHHuit, pa3pabaThIBaTh U IpeuIarath [UIaH IPOBEICHUS
(pu3HYeCcKOro Bcce10Ban s, (POPMYIMPOBATE BEIBOIBI,
OLICHUBATh COOTBETCTBHE BHIBOJOB MOJIyYEHHEIM JaHHBIM,
OLIEHHBATh HAYYHYIO U IPUKIAJHYIO 3HaYMMOCTE CBOCH
pa3paboTKH.

Baanenus:

MEeToJaMH (PU3UKO-MaTEMaTHYECKOTO OIIUCAHUS H
MOJIETMPOBaHys LIHPOKOTro Kiiacca QU3MIECKHX ABJICHHHA U
POLECCOB, ONPEAEIAIONINX MPHHIHIIE PA0OTHI pa3IMIHbIX
TEXHUYECKHUX YCTPOHCTB.

OIIK-3. Cnocoben
TIPOBOIUTE UCCIIENOBAHUS U
M3BICKAHHU I PEIeHHUs
IPHKJIAJHBIX HHKEHEPHBIX
3a/1a4 OTHOCSIIUXCS K
npodecCHOHATBHOMH
JeATEeTbHOCTH, BKIIIOYas
IpOBEIEHHE H3MEPEHHIH,

IJIAaHHPOBAHHE U [TIOCTAaHOBKY

SKCIICPHMEHTOB,
HHTEPIPETALHIO
IMOJIYYEHHBIX PE3YNIETATOB

3uanus:

TEOPETHYECKHE OCHOBBI, OCHOBHBIE MOHSATHSI, 3aKOHBI U MOJIE/IH
MEXaHMKH, MOJEKYJISpHOH  (QH3MKHM, OJIEKTpHYECTBA H
MarHeTH3Ma, ONTHKH, aTOMHOH (UW3MKH, (U3MKM aTOMHOIO
aapa ¥ YACTHMI, TeOpuH KonebaHuii H BOJH, KBaHTOBOH
MEXaHMKH, TEPMOIMHAMIKH H CTaTHCTHYECKOH (DH3HKH;
METOJIOB TEOPETHYECKHUX H IKCIEPHUMEHTAIBHBIX HCCIIEI0BAHNH
B (hM3HKE.

Ymenus:

TIOHHMATh, H3/1araTh ¥ KPUTHYECKH aHATM3MPOBATh 0a30BYIO
obmedu3nUecKyro HHHOPMALHIO;

T10JIb30BaThCA TEOPETHUECKUMH OCHOBAaMH, OCHOBHBIMH
TIOHATHAMH, 3aKOHAMH M MOJIETIAMHI (QH3HKH.

Bnanenus:

(H3MIECKMME W MAaTEMATHIECKUMH METO1aMK 00pabOoTKH 1
aHaIM3a HHpOpPMaLKK B 00671aCTH o01IeH QH3UKH.

2.2.1.3. Conep:xanue aucuunannbl «CnennaibHble pasaeibl GU3HKH»

Kon Pazpen
paszena Conep:xanue
IIpencrasienue o npupose ceera. CBeToBas BONHA.
KorepeHTHOCTE ¥ MOHOXPOMATHYHOCTH CBETOBBIX
1 Bonnoeas ontuka BOJIH. [IpocTpancTBeHHas H BpeMEHHas
korepeHTHOCTh. CrocoObl IOJIy4eHHs KOI€PEeHTHBIX
HCTOYHHKOB cBeTa. PacueT MHTep(EepeHLHOHHOM
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KapTHHBl OT JIByX KOTEPEHTHBIX HCTOYHHKOB.
Onrtuuyeckas IIHHA IYTH H OINTHYECKass pasHOCTh
xoga BojH. WHTepdepeHIUs B TOHKHX IIEHKAaX.
[Tonocel paBHO# ToMKHE! (KIHH, Konbla HeroToHa)
M TOJOCHI PaBHOrO HakIoHa. [Ipakmuueckoe
npumeHeHue uxnmepgepenyuu ceema. NpPoceemieHue
ONMUKY, KOHmMpoNb obpabomku  nosepxmocmel,

mouHoe usmMepeHue OnuH 0Mmpe3Koe6.
Humepgpepomemper.

[Mpunnun [oiirenca-@penens. Meron 308 ®penes.
[TpsimonuHeiiHOE pacrnpocTpaHeHHe CBeTa.

Nuppakuus @DpeHens Ha KpyrioM OTBEPCTHH U
JHcKe. 30HHAs IIaCTHHKA.

HNudpakuus @Ppaynrodpepa Ha OIHOH INENH, Ha
IUGpaKIMOHHOH pELIETKE. JudpakuuoHHsle
ciekTpbl.  Judpakuus Ha  IPOCTPAHCTBEHHOM
pemetke. Qopmyna Bparra-Bynegpa. HMcecnenosanue
CTPYKTYPBI KPUCTAILIOB. [JoHamue 0 20102paguu.
EcTecTBEHHBIM M IONAPH30BAHHBIA CBET. Buusl
TIOJIAPH30BAHHOTO CBETa (JIMHEHHO-TIOJIAPU30BaHHEIN,
MOJIAPH30BAaHHBIH 10 KPYry H 10  3JUIMICY).
[Tongpu3anus CBeTa INpH  OTPAXEHHH. 3aKOH
Bprocrepa. AHaiu3 IMOJNSPU30BAHHOTO CBETa. 3aKOH
Mamoca. J[goitnoe nyuenpenomienue. [lonspouaer u

HOJISIPH3aLIHOHHBIE TIPU3MBL. HckyccTreHHas
onTHYecKas AHU30TPOIHSL. Humepgepenyusa
RONAPUI0BAHHO20 ceema. Ilpumenenue

NONAPUIOBAHHO20 c6ema.

Onmuuecku 00HOpoOHas cpeda. [lucnepcus ceema.
Ob6racmu HOpMAanLHOU U QHOMANLHOU OUCHEPCUU.
Onexkmponnas meopust Ouchepcuu céema. Hsnyuwenue
Basunoea-Hepernxosa.

KBanToBas ontHka

PaBHOBECHOCTB TEIJIOBOTO M3ITy4EeHHUS.
DHepreTuyeckas CBETUMOCTb. CrnekrpaibHas
IUIOTHOCTH SHEPreTHYECKOH CBETMMOCTH. AOCOIIIOTHO
yepHoe Teno. 3akoH Kupxroga. Pacnpenenenue
SHEPrHH B CIEKTPE aOCOIIOTHO YEPHOTO TeNa. 3aKOHBI
Credana-bonsumMana 1 Buna.

KpanToBas runoresa usnydenus. @opmyna I[lnanka.
3akonel  Credana-bonpliMana  Kak  CIIE[CTBHE
dopmynsl [Tnanka. OnTHyeckas IHPOMETPHS.
®oroanextpuueckuii  3ddext. OCHOBHBIE 3aKOHEI
BHelHero Gotoadpexra. @oToHBl. Macca ¥ HMITYJIBC
¢dotoHa. YpaBHenue DiHiuTeliHa And (poToaddexTa.
MHorohoTOHHBIH (boroatdexr. BuyTpeHHui
dboTtoaddexr.

Paccesune (oOTOHOB Ha 3IEKTpOHAX BEILECTBA.
Teopuss s3d¢pexra Komnrona. JlaBneHue cBeTa, €ro
KBaHTOBOE M BOIIHOBOE OOBSICHEHHE. ,HHEIJ'ISKTH‘-ICCKOE‘.
€IMHCTBO KOPITYCKYJIIPHO-BOJHOBBIX CBOHCTB
3JIEKTPOMArHUTHOTO M3Ty4YEHHS.

DJeMeHTEl KBaHTOBOM

OneiTel  Pesepdopra 10 pacCessHHIO  (-4acTHIL

15



MEXaHHKH U aTOMHOH
bu3HKH

BEIIECTBOM. IlmaHeTapHas MoOZENb aroMa H €€
KPUTHKAa C [O3MIMHA  KJACCHYeCKOH  (u3uKm.
IMocrynatel bopa. boposckass Teopus aroma
Bogopoja. JIMHeHYaThId CIEKTp aroMa BOAOpPOJA.
[ToTeHnMansl MOHM3AUUK ¥ BO30OyxkaeHHsa. Teopus
Bopa s Bogopoaonogo6HeIx cucteM. Onbit dpanka
u [epua. JIMCKPETHOCTh YHEPrETHYECKHX YPOBHEH B
aToMe. 3aTpyaHeHus TeopuH bopa.
KopmycKyJ1sipHO-BOJTHOBOM Jyald3M CBOWCTB YaCTHIL
pemectea. Bonuel ne Bpoitng. Oneitel J[3BuccoHa u
Jlxxepmepa. CoiictBa BOJH nOe bpoins ©u  HX
BEPOSITHOCTHBIH CMBICIL. CooTtHoleHHE
HEOTIPEACIEHHOCTEH KaK IPOSIBIIEHHE
KOPIYCKY/IIDHO-BOJTHOBOTO ~ JyalW3Ma  CBOHCTB
MaTepud. BonHoBas (yHKIHMA, €€ CTaTHCTHYECKHH
CMBICJI, CBOWCTBA ¥  HOpPMHpOBKa. [IpuHIHMD
NPUYMHHOCTH B KBAHTOBOH MeXxaHHKe. CTallHoHapHEIE
COCTOSIHHS. VYpaBHeHHE [penunrepa s
CTallMOHAPHEIX COCTOSHUH.

CBoboaHas yacTuia. MHUKpoYacTHLla B OJHOMEPHOH
MPAMOYTOJIBHOM TOTEHIHANbHOH AMe ¢ OECKOHEYHO
BLICOKHMHM CTeHKaMH. KBaHTOBaHHE OSHEPrud WU
UMIIyIbCa  YaCTHIBL TyHHENbHBIA b dexT.
apMOHHYECKHH OCLIMILIATOP.
KBanToBo-MexaHW4Yeckas  3ajadya I aToMa
BOZOpPOZA. DJNEKTPOH B CHEPHUYECKH CHMMETPHIHOM
none. KBaHTOBBIE 4YHCNA: TJIaBHOE, OpOMTAILHOE |
MarguTHOe. DHEPreTHYECKUH CIIEKTP 3JIEKTPOHOB B
atrome. KBaHTOBaHHE MEXaHHMYECKOTO M MarHHTHOTO
OpOUTATLHOTO MOMEHTOB 3JIEKTpoHa. HopMmalbHBIH
s¢dexr 3eemana.

Onpir  Illrepua u TI'epnaxa. ChnuH  2JIEKTpOHA.
CrnuHOBOE KBaHTOBOE YHCIIO. [TpuHnun
HEepa3THYUMOCTH TOXKIECTBEHHBIX YaCTHIL.
depmuonsl W GozoHel.  [lpummun  [laynm.
PacnipefieleHHe 3JEKTPOHOB B MHOTO3JIEKTPOHHOM
atoMe 10 cocTosHMAM. [lepuoauueckas cucreMa
anemenTtoB JI.M. Mennaeneera.

Topmo3Hoe PEHTI€HOBCKOE H3JIy4EHHE.
KopoTkoBojiHOBas rpaHuIa CILJIOLIHOTO
DEHTTEHOBCKOrO  CIeKTpa.  XapaKTephCTHYEeCKHH
PEHTTEeHOBCKHMI crIeKTp. 3aKoH Mo3.

CrioHTaHHOE M BEIHYXIEHHOe H3nydeHue. MiHBepcHas
3aCENeHHOCTh JHEPreTHYECKHX YPOBHEH H CIOCOOEI
ee  ocyuwectBieHus. [IpuHIMnuManbHas — cXeMma
NeficTBMA KBaHTOBOrO reHepatopa. [a3oBbii H
pyOMHOBBIM  sasepbl. IIpUMEHEHHE  ONTHYECKHX
KBaHTOBEIX [€HEPATOPOB.

DeMeHTBI KBaHTOBOM
CTATHCTHKH U (PU3HKH
TBEPIOTO Tena

CpoficTBa KpUCTAJUIMYECKHX TeN. Tumel cBssed B
KpHcTa/UIax. MneansHble H peajlbHble KPHCTAIUIBL.

Cmamucmuyueckuii  cnocod oOnucanus KoNNeKmusa
yacmuy. Pazosoe npocmpaHcmeo. IneMeHmMAapHas
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savetika. IInomnocme  cocmosanuti 6  hazoeom
npocmpancmee.

Ilogepxnocme DPepmu. Ilowamue 0 K8AHMOBLIX
cmamucmuxax boze-Jiunwimetina u Pepmu-Jupaxa.
Pacnpedenenue  21ekmpoHo8  npogooumMocmu 8
Mmemanie no dHepeuAM npu  aOCORIOMHOM  HYne
memnepamyp. nepzus DPepmu. Buipoocoennwviii u
HeBLIPOJNCOEHHBIU  SNeKmpoHHbIl  2a3.  Bnusanue
memnepamypel Ha  pacnpedeneHue  NeKMpPOHOB.
Temnepamypa Pepmu.

DOHepzemuyveckue  YpPOBHU  CE0DOOHbIX  AMOMOG.
Obobwecmenenue  d1eKMPOHO6 6  Kpucmanne.
DOHepeemuyeckue 30Hbl 8 Kpucmanne. Pacnpeoenenue
3MEKMPOHOE NO 3Hep2emuYecKumM 30Ham. Banenmuas
3ona. 3ona nposooumocmu. 3ona 3anpewjenHvix
IHepauil. Onepaus aKxmueayuiul. Memannei,
OUsIeKMpPUKY,  NOAYNPOBOOHUKU.  Dghgpexmusnas
macca 31eKmpoHa 8 Kpucmaie.

Ilonynpogoonuxu.  Cobcmeennas — NpoeoOUMOCHib
nonynposooHuxos. Keasuwacmuyvl — 31eKMpPOHbL
nposodumocmu  u  Owbipku. Ypogseno @epmu 6
cobcmeeHHbIX HOJLYNPOBOOHUKAX. Ilpumecnasn
npoBOOUMOCMb  NONYNPOBOOHUKOS. INeKMPOHHBIU U
ObIPOYHbLL NONYNPOBOOHUKU. Temnepamypnan
3agucumMocms NEKMPONPOBOOHOCMU
NONYNPOBOOHUKOEG. TepMmucmopebl.

Konmaxmmule aenenus 6 nonynposooHurax. Konmaxm
NEKMPOHHO20 U ObIPOYHO20 NOAYNPOBOOHUKOS (DP-h
nepexoo) u ez2o 601bM-AMNEPHASL XAPAKMEPUCTUKA.
TonynposodHukogole OU00bL U MPAHUCHIOPDbL.
Domosnekmpuveckue AGNeHUS 6 NONYNPOEOOHUKAX:
pomonposooumocmo,  eHympenHull  homosaghghexm,
gomoaghghexm ¢ 3anuparowem cnoe.

Honsmue o ¢hononax. Pacnpeoenerue ¢poHoHO8 ho
aHepeuam. TennoemKocmb KpUCmanna npu HUSKUX u
guicokux memnepamypax. Ilonamue o keéanmogoil
meopuu  MenIonPOBOOHOCMU — MBepobIX  mel U
INEKMPONPOBOOHOCTIU Memannoe.
Xapaxmepucmuueckas memnepamypa [ebas. 3axonel
Hebas. Ceepxnposooumocme. MaznumHble ceéoticmed
CBEPXNPOBOOHUKOS. Bvicokomemnepamypnas
CBEPXNPOBOOUMOCTb.

DneMeHTHl PU3MKH
aTOMHOTO 571pa U
3JIEeMEHTApPHEIX YaCTHI]

XapakTepHCTHKa aTOMHOrO sJpa: 3apsl, Macca,
pasMep, MIOTHOCTb. MaccoBoe M 3apsI0BO€ YHCIIA.
CocraB sagpa. Hywxmonsl. HM3zotonsl. H306apsl.
BzaumopeiictBue HyknoHOB. [loHATHE O CBOMCTBax H
NpUpoae sAepHbIx cuil. JledekT Macchl U 3HEPTHH
CBSI3H SIZIED.

PE,HPIOE:IKTHBHOCTI:. Pa,[[HO&KTHBHBIe psAaObl.
Kunernueckuii 3akoH paJMOaKTHUBHOIO paclaja.
[TocTosiHHAs panMOaKTHBHOIO pacraza. AKTHBHOCTh
pagHoaKTHBHOTO  BEIECTBA. 3aKOHOMEPHOCTH H
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NPOUCXOXKIEHUE anb(a-, OeTa- U raMma - U3JIy4YeHHs
aTOMHBIX sJIED.

SmepHele peakIMH M 3aKOHBI COXpaHeHHs. Peakuus
nenenus sapa. llennas peaknus nenenus. [lonaTtue o
SOepHOH »5HepreTHke. Peakuuu CHHTE3a aTOMHBIX
anep. Ilpobnema  ympaBisieMbIX  TEPMOSIEPHBIX
peaKLui.

O6ume CBOMHCTBA 9JIEMEHTapHBIX YaCTHIIL.
Knaccugukaius 371eMeHTapHBIX YacTHII, HX B3aMMHas
npeBpaliaeMocTb. JlenToHsl. AnpoHsl. KBapku.

2.2.1.4. 5AI3pIk peaan3anuH NpPorpaMmbl

[lporpaMma JHCHMIUIMHBI peajM3yeTcs Ha rocylJapcTBeHHOM s3bIKe Poccuiickoit
Qenepanuu.

2.2.2 YYEBHO-METOJUYECKOE 1 HH®OPMAIIMOHHOE OBECIIEYEHHE
JUCHUITVINHBI «CrnenuajbHbie pazaeibl QH3HKI

DJIEKTPOHHBIE pecypchl (M31aHUS)

1. AbnpaxmanoBa, A.X. ®wusuka. DIEKTpHYECTBO: TeKCTHl Jekmud / AX.
AbnpaxmanoBa ; MuHucTepcTBo oOpasoBaHus M Haykn P®, Kasanckuil HalMOHAIBHBIA
HCCIIeIOBATEeNIbCKUM  TeXHonoruueckuit  ynuBepcuteT. — Kasamp :  Kasanckuét Hay4HO-

HCCIIeIOBATENbCKHIT TexHomorndeckuii yuusepcutet, 2018. — 120 c. : cxeM., Tabin., ui. — Pexum
nocryma: no noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=500426.

2 Huxepos, B.A. ®usuka ang By30B: MexaHMKa M MojeKynsapHas ¢usuka / B.A.
HukepoB. — Mocksa : JamxoB u K°, 2017. — 136 c. : Tabn., rpad., cxeM. — Pexxum moctyna: mo

noxamucke. — URL: http://biblioclub.ru/index.php?page=book&id=450772.

3 Huxepos, B.A. ®usuka: coBpemennsiii kype / B.A. Hukepos. — 4-e u3zn. — Mocksa :
JNamxos u K°, 2019. — 452 c¢. : wmn — Pexum poctyma: mo moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=573262.

4. Crapoxy6uesa, I'.I1. Kypc nekumit mo (usuke: MexaHuKa, MOJEKyJIpHas (u3MKa,

TepMoaMHaMuKa. OnektpuuyectBo u MarnetusMm / [.I1. Crapomybuesa, A.A. XameHko ;
QenmepampHOE  rocymapcTBeHHOe — OlOKeTHoe  00pasoBaTeNbHOE — YUPEXICHHE  BBICHIETO
npodeccrHoHansHOr0 06pazoBanuss CTaBpONONBCKHI IOCYIapCTBEHHBIN arpapHbli YHHBEPCUTET. —
Crasponons : CTaBponoNsCKHH roCcyaapCTBEHHBIN arpapHbIH yHuBepcuTeT, 2017, — 169 ¢. @ mi. —
Pesxum moctyna: o noanucke. — URL: http:/biblioclub.ru/index.php?page=book&id=485008.

Ilpodeccnonanbubpie 0a3bl JAHHBLIX, HH(GOPMANMOHHO-CIIPABOYHbLIE H MOHMCKOBbIE
CHCTEMBI

Hayunas snektponHas 6ubnuoreka eLIBRARY.RU. Pesxum noctyna: http://elibrary.ru.

Hayynas anmekTpoHHas Gubnuoteka otkpuitoro joctyna KubepJlenunnka. Pexum noctyna:
http://cyberleninka.ru.

DnekTpoHHO-6MGIHOTeYHas cucTema «YHuBepcuTeTckas OubnuoTeka onnain». Pexknm noctyna:
http://biblioclub.ru.

HubopmanuonHas cuctema «HayuHbiii apxusy. Pesxum pocrymna; http:/Hayunsliiapxus.pd.

Marepuansi 1is aun ¢ OB3

Becr kontent OBC mpencrasied B Buie GaiyioB cremuManbHoro Qopmara s
BOCITPOM3BEIEHUS CHHTE3aTOPOM PEYH, a TaK XK€ B TECTOBOM BHJIE, IIPUTOJHOM JUIS IPOYTEHHUS C
HCIIOJIb30BaHHEM dKPaHHOH JIYIIbl H HACTPOHKOH KOHTPACTHOCTH.
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2.2.3 MATEPHUAJIBHO-TEXHUYECKOE OBECIEYEHHUE JACHUILIWHBI
«CnenmajibHbIe pa3jiebl PHIHKI»

Caegennsi 00 OCHAMIEHHOCTH JMCIUILUIMHLI CHEHHATH3HPOBAHHBIM H J1a00PATOPHBIM
000pyJ0BAHHEM U MPOrPaMMHBIM oDecredeHnem

Ne | Bupg3ansaruii Haumenosanue OcHAalEeHHOCTh CIeNHANbHBIX ITepeuenn
n\n CNeNHAJBHLIX | NOMEIeHHI H NOMeleHnil 1 [IpOrpaMMHOIo
noMemeHni u CcaAMOCTOSATENLHOH padoThl obGecmeyenus.
noMeuieHuii A PexBH3ATHI
CaMOCTOSITEIbHO HNOATBEP/KAAIOLIEr0
it paboThbl AOKYMeEHTA

1 | Jlexkuuu Yuebuas MeGenb ayHTOpHAas ¢ | OnepauuoHHas CHCTEMA

ayaUTOpHs IS KonudecTBOM pabounx Mect B | Windows, opucHbli
poBeJeHH s COOTBETCTBMM ¢ KoamuectBoM | maker Microsoft Office
TIEKLIMOHHBIX cTynento,  paGouee  Mecto | Jlorosop Ne 43-12/1712-
3aHATHH npernojasaTeis, nocka | 2019 or 18.11.2019;

ayXHTOpHas.

KomnsrorepHas TeXHHKA:

KOMIIIEKT MPOEKLIHOHHOTO

o0opyA0BaHHs

(HOYTOYK/KOMIIBIOTED, [POEKTOP

(B TOM uHclie TIePEHOCHOI),

POEKLIHOHHBIH SKpaH/0CKa).

2 | Ilpakrudeckue | YueOnas Mebens ayAMTOpHasA ¢ | OnepauuonHas cHcTeMa
3aHATH, ayIUTOPHS 11 KonuuecTBoM pabounx MmecT B | Windows, oducHbIH
JlaGopaTopHble | POBEIECHHS COOTBETCTBMM ¢  KoauuectBoM | makeT Microsoft Office,
paboTsl MPaKTHYECKUX crynenTo,  paGouyee  mecto | Jforopop Ne 43-12/1712-
KoncynpralMu | 3aHATHH, npenojaBarens, nocka | 2019 or 18.11.2019;
Texyuuit J1a00paTOpPHbIX ayuTopHas (WK TNPOEKLMOHHbIA
KOHTpOIIb, pabor, DKpaH).

IPOMEKYTOYHAs | KOHCY/IbTaluH, IepconanpHble KOMIBIOTEPBI,
aTTecTalus TeKyLUEero nepudepHiiHble  YCTpOHCTBA B
KOHTpOJIs U cOCTaBe  KJIaBHATYphbl,  MBILIH,
TIPOMEKYTOUHOH | MOHHTOpA 1o KOJIHYECTBY
aTTeCTaLHH 00yyaroLHXCH
3 | Camocrosrenst | Ilomewenus ans | Mebenb ayauropHas.
= = OnepaunoHHas cCUCTEMA
as pabora camocrosTenbHoi | KommeioTepHas TeXHHKA: . t
CTYZEHTOB aboTbI [IepCcOHAJIbHBIE KOMIIBIOTEPBI Wty ppere
26 YaKOIIMUXCS nepncbe HiAHBIE  YCT oﬁcmap 1; maxer Microsoft Office,
5 coETaBep Kﬂasuay IE)I MBILLH floresop Ne 43-12/1712-
TYPH, ML, | 9619 or 18.11.2019;
MOHHTOPA, ycTpoicTBa
Jorosop Ha
nojKoueHus Kk cern MHTepHeT,
IpeJoCTaB/IeHHE
JOCTYI B 9JIEKTPOHHYIO
MIOCTOSIHHOTO JIOCTYMa K
UH)OPMALIHOHHO-
obpaszoparensHyio cpeny HTH Getit Mspisic OF
b 30.12.2019 Ne 800037
(bunnana) VpdY
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2.3. PABOYAS ITPOTPAMMA JUCLHHUIIVIMHBI «/IndpepeHuuaabHble ypaBHEeHH

Pabouas nporpaMMa JMCUMIUIMHEI COCTABIEHA aBTOPaMH:

Ne n/m | @amuiusa Umsa OTyecTBo S5 AN CRINONE, JIo/KHOCTh Thuppasieneams
y4eHOe 3BaAHHe
1 Jemuna K.Q.-M.H., IOLIEHT JemnaptamMeHT
Enena JleonnnoBHa JOLIEHT €CTECTBEHHOHAYUH
oro obpaszoBaHus

2.3.1. COIEP) KAHHUE H OCOBEHHOCTH PEAJIM3AIIMHA TUCITUITJIMHBI
«AuddepeHunanbHbIe ypaBHEHUS»

2.3.1.1. Texno1orun 00y4eHHs, HCIO/Ib3YeMble NPH H3YYE€HHH JHCUHILTHHBLI MOy ISt

Ilpu wusywenuu OucyunIuHb

UCHONL3VIOMCS  CMeulanHble mexHonozuu obyyenus (c

RPUMEHEHUEM INEKIMPOHHO20 05pa308dm€.’?bH020 Kprﬂ).

2.3.1.2. Ilnanupyemble pe3yabTaThl 00y4eHHs (HHAUKATOPLI) N0 AUCUHILIHHE
«AuddepeHunanbHbie ypaBHEHUS»

Koa u nammenoBanune
KOMIIETEeHI[HH

Ilnanupyemele pe3yabTaThl 00y4eHHs (HHAHKATOPHI)

OIIK-1. Cnocoben
(bopMyTHpOBATE H pelIaTh
3aJla4yd, OTHOCHIIHECH K
npodecCHOHANBHOI!

e TeTbHOCTH, IIPUMEHSIS
byHIamMeHTaIbHbBIC 3HAHUSA
OCHOBHBIX 3aKOHOMEPHOCTEI
Pa3BUTHS IPHPOJIBI, YETOBEKA
M o01ecTBa

3nauus:

OCHOBHEBIE IMOHATHS U METOJbI aHATUTHUECKOH FeOMETpHH,
MaTeMaTHYeCKHH aHallu3 U JINHEHHYI0 anredpy;
II0CIIeJOBAaTeILHOCTH H psibl, AH(depeHIHaaIbHOe U
HHTErpajJbHOE HCUHCIIEHHE, TH(PEPEeHIIHATBHEBIE YPABHEHHS.
Ymenust:

MaTeMaTH4Yeckue MEeTOIb! IS pelIeHHs] PaKTHYECKUX 3a71a4;
HCIIOJIB30BATh METOBI MaTEMATHYECKOT0 MOJIETHPOBAHUS, a
TaKKe IPUMEHATH METOJbl MaTeMaTHIECKOTO aHaIM3a K PENIEHHIO
KOHKPETHBIX €CTECTBEHHOHAYUHBIX H TEXHUYECKUX IpobJieM
Baapenus:

HABBIKAMHU HCIIOIH30BAHUSA METOJ0OB MaTEMaTUYECKOTO aHAJIH3a
B HH)KEHEPHOH ITPaKTHKE;

HaBBIKAMH IIPHMEHEHHS OCHOBHBIX METOJOB MareMaTH4eckoro
aHaJIM3a JJIs pElIeHHs €CTECTBEHHOHAYYHbIX 3a1a4.

OIIK-2. Criocoben
(hopManu30BEIBATh U pellaTh
3aj1a4yy, OTHOCALIHECH K
npogeccHOHaNBHOM
JEATeIbHOCTH, HCIIONIB3Ys
METOBI MOJIETUPOBAHUSA H
MareMaTH4YecKOro aHaIu3a.

3unanusn:

OCHOBHEIE IIOHATHSA KIACCHYECKOH MAaTEMATHKH.

Ymenns:

NPHUMEHSTh MaTeMaTHYeCKHE METOIBI JUI pEIEHUs
npo(eccHOHATBHBIX 3aa4.

Bnapnenus:

METOJaMH MaTeMaTHYEeCKOr0 OIMCAHUA U MOJEIMPOBaHUSA
IIUPOKOro Kiacca (H3NIECKUX SABIEHUH H IIPOILIECCOB,
OIpeeNAIoIUX IPHHLIUIBI paOOTHl pa3THYHBIX TEXHHYECKUX

MPHUKIIaJHBIX HHKECHEPHBIX
3a/1a4 OTHOCAIIMXCS K
npogeccHoHaIbHOM

YCTPOMCTB.
OIIK-3. Cnocoben SHAHUS:
NPOBOJNTH MCCIIE0OBAHMS H TEOPETHYECKHE OCHOBBI, OCHOBHBIE IIOHATHSA, TEOPEMBI
U3BICKAHHA VIS pEeLICHUS MaTeMaTHKH;

YMeHus:

TIOHMMATh, U3JIaraTh H aHATH3HPOBaTh 0a30BYI0 HH(OPMALIUIO,
Biaanenus:
MaTeMaTHYEeCKHMH MeToaMHi 00pabOTKH M aHaIHM3a
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IEATETHHOCTH, BKJIFOYas
MIPOBEIEHHE U3MEPEHHUI,
IUIAHHPOBAHUE H TTIOCTAaHOBKY
IKCIIEPHMEHTOB,
HHTEPIPETALHIO
IIOJIyYEHHBIX Pe3y/IbTaTOB

vH(popMaLiHu B 061acT mpodecCHOHANBHOM JeSITENEHOCTH.

2.3.1.3. Conpep:xanne qucuunannbl «JAuddepenunanbHbie ypaBHeHHs

Koa
pasaena

Pasnen

Copep:kanne

JuddepeHunanbHpie
YPaBHEHHS MEpBOro Mnopsaka

3ajauu, NpUBOAMMBIE K Iu(depeHnnansHpM
ypaBHeHUAM. OCHOBHBIE ITOHATHS: TIEPBEIH HHTErpaJ,
obmmit mHTErpan, 3agaya Koum. Teopema Kommu
CYIIECTBOBAHUS U €IMHCTBEHHOCTH PELICHHS
nubdepeHnHanbHOro ypaBHEHUs EPBOro MOpPsIKa.
HenpomomxuMocTh pemeHus. 3aBHCUMOCTE OT
HavyallbHBIX JaHHBIX U OT MIPaBOX YacTH ypaBHEHHS.
IIpocreiimme nuddepeHranbHbIe ypaBHEHHS.
YpaBHEHHS B NONHBIX Hu(depenmanax. Ocobbie
TOUYKH M 0coOble perieHus. Y paBHenue Kiepo u
Jlarpanxa. Orubaromias muHus.. M3oroHaibHsle
TPacKTOPHH.

Huddepenunansusie
YpaBHEHHS BBICIIHX
IOPSIKOB U CHCTEMBI
IuddepeHTHaTEHEIX
YpaBHEHU

Teopema  cymiecTBOBaHHS M €IHHCTBEHHOCTH
pemenus AU dEpEeHIHaNbHOTO  YpaBHEHHS  A-TO
nopsnka. [Tormwxenue nopsanka qupdepeHIHaNEHOTo
ypaBHEHHUS. [loctpoenne  ofmero  perrenus
JIHHEHHOTO  HEOJHOPOJHOTO  Au((hepeHIHATBEHOTO
YPaBHEHHs  n-r0  TOpsOKa ¢ IOCTOSSHHBIMH
kodpdunrentamu. MeTon BapHalMH IIPOM3BOJBHBIX
IIOCTOSIHHBIX. HopmanbHeie CHCTEMBI
b depeHIHANbHBIX — YpaBHEHHH. JMHaMHYecKue
cuctembl. Da3zoBoe NPOCTPAHCTBO. YCTOWYHBOCTH
peumieHus  no  JlamyHOBY.  ACHMNOTOTHYeECKas
ycToiyuBOCTh. KpHTepuil ycTOHYHBOCTH IO MEPBOMY
NPUOJIHKEHHIO.

YpaBHEHHA MaTeMaTHYECKO
bu3nKH

Kanonnyeckre Gopmel u KnaccuduKanus ypaBHEHHH
B YaCTHBIX IIPOM3BOJHBIX BTOPOTO  IOPSIKA.
XapakTepucTuyeckoe ypaBHeHHe. 3amada Ko,
KpaeBble 3a/1aud, CMeEIaHHble 3aj1aud. 3anavya Kormm
JUI1 OJHOMEPHOTO BOJIHOBOI'O ypaBHeHHs. Dopmyia
Hanambepa. Pemenne ypaBHeHHs KoiaeOaHHH CTPYHBI
METOI0M paszieneHus IEPEMEHHBIX
(Oypre).YpaBHeHUe pacnpeleneHns Tela. Pemenne
NEpBOH  KpaeBOM  3ajayd UL YpaBHEHHS
TEMJIONPOBOJHOCTH METOIOM KOHEYHBIX pasHOCTEH.
Pemenue 3amaum o0 pacnpocTpaHeHHH TeEIUIA B
HEOrPaHMYEHHOM CTEpKHE METOJOM  paslelieHHS
NEPEMEHHBIX; HHTErpall Hyaccona.

Bapnaunonﬂoe HCYHCJICHHE

OcHoBHasg 3ajaya BapHALMOHHOIO HCYHCIIEHHS.
HeobxoauMele ycinoBHs 3KCTpeMyMa (DYHKIIMOHAIA.
YpaBHeHuUe Oiinepa-Jlarpamxa. Yenosus

21



Bedepmitpacce, Jlarpamxa u Skobu. O6obmeHus
NpocTeHIIeH 3aa4yil BapHallHOHHOTO HCUHCIIEHHUS.
Metons! Putia, by6nosa-I"anepuna pemenus
BapUallMOHHBIX 3a/1a4.

Opurunans! 1 u3o6paxenus. [I[puMeps1 BeIUKCIEHNIH
u3obpaxenuit. luddepennuposanue u
HHTErpupoBaHue u306paxeHni. OCHOBHEIE TEOPEMEI
OIEPAllMOHHOTO MCUHCIIEHUS (TeOpeMBl ITo100us,
3ana3JbIBaHuUs, CMEILEHHS, YMHOXKEHHS ).

5 Omnepaunonnoe ucuncnenue | JudbdepeHnupoBanue n MHTErPUPOBAHHE
OpHIrHHaJIOB. [IpUIoXKeHHe K HHTErPHPOBAHHIO
JMHEHHBIX T GepeHIHaTbHBIX YPaBHEHHH ¢
NOCTOAHHBIMU K03 durentamu. Teopemsr
pasnoxenus. @opmyna obparnenuns Pumana-
Mennuna.

2.3.1.4. SI3pIK peanH3alMu NPOrPaMMbI

IlporpaMma JUCHMIIIMHBI —peaqu3yeTcss Ha TOCYIapCTBEHHOM s3bIKe PoCCHICKOM
Qenepauuu.

2.3.2 YYEBHO-METOJUYECKOE U HH®OPMAIIMOHHOE OBECIEYEHHUE
AUCIHUILIMHBI «IuddepeHunansubie ypapHeHU»

DJIEKTPOHHBIE pecypchl (H3JaHus)

Barun, JI.B. UucneHHoe MOAENMpOBAHME  JMHAMMYECKMX  CHCTEM, OMHCHIBAEMBIX
OOBIKHOBEHHBIMH AU bepeHIIaNnbHEIMKU YpaBHeHUAMH : yueGHoe nocobue : [16+] / JL.B. Baruu ;
Hosocubupekuii rocyaapcrpennblii Texuuueckuii yHuBepeuter. — Hosocubupck : HoBocuGupckiii
rOCY/NapCTBEHHBIH TeXHHYeCKHH yHuBepcuteT, 2019. — 63 c. : Tabn., rpad., un. — Pexum goctyna: no
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=573956

Hazaposa, T.M. Jluddepenunansusie ypaeueHus : yuebHoe nocobue : [16+] / T.M. Hazapopa,
.M. ITyneiues, B.B. Xa6nos ; HoBocHOHpCKHii rocynapcTBEHHBIH TeXHWYECKMH YHMBEPCHTET. —
Hosocubupek : HoBocuGupekuii rocynapcTBeHHbIN TexHUYeCKuH yHuBepeuTeT, 2017. — 100 c. @ un. —
Pexxnm noctyna: no noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=576428

Xamunynnus, P.S. Maremaruka: 6asossiii kype : [16+] / P.S1. Xamuaynnun, B.1L TCynusn. — 5-
e u3a., nepepab. u non. — Mocksa : Yuusepcurer Cuneprus, 2019. — 720 c¢. — (YHuBepcUTeTCKAs
cepus). = Pexxum Jocryna: no NOJAMHUCKE. -
URL: https://biblioclub.ru/index.php?page=book&id=571501

IIpodeccuonanpupie 6a3bl NAHHBIX, HHYOPMAUMOHHO-CIIPABOYHBLIE M TNOHCKOBBIE
CHCTEMBI

Hayunas anekrponnas 6ubnnoreka eLIBRARY.RU. Pexum moctyna: http:/elibrary.ru.

Hayunas osnektponnas OuGnuotexa oTkpeiToro goctyna KuGepJlenunka. Pexum poctyna:
http://cyberleninka.ru.

OnexkTpoHHO-OMOHOTEHaA cHcTeMa «YHHBepeHTeTCKas GuGnMoTeka OHmaitn». Pexum mocTyma:
http://biblioclub.ru.

HUudopmaimonnas cucrema «HayuHslii apxu». Pexxum nocTyna: http://HayunblitapXup.pod.

Marepuanas! aus aun ¢ OB3

Becy xomrent OBC mnpencrasner B Buae ¢aiioB crnenmansHoro (opmara s
BOCIIPOH3BEACHHA CHHTE3aTOPOM PeHH, a TaK X€ B TECTOBOM BHIAC, IIPHUIOAHOM IJIs IIPOYTCHHA C
HCIIOJIE30BAHHEM JKPAHHOM JIyTIBI H HACTPOMKOH KOHTPACTHOCTH.

22



2.3.3. MATEPHAJIBHO-TEXHUYECKOE OBECIEYEHUE JUCLHUILINHBI
«/Inddepenunanbubie ypaBHeHH»

Caenennst 00 OCHAMEHHOCTH JHCHHILIMHBI CIIEMHATH3HPOBAHHLIM H J1a60PATOPHBIM
000py10BaHHEM H MPOTrPAMMHBIM obecredeHHeM

Ne | Bun zanaruii HaumenoBanmue OcHameHHOCTh CHeNHAIBHBIX Ilepeuenn
m\n cHenHAJbHBIX noMeleHnii 1 NoMeIeHuil AJs IPOrpaMMHOI0
noMemeHHl H CaMOCTOSITeILHOM paboThl ofecneveHus.
noMeleHHi A PexBH3UTEI
CaMOCTOATENbLHOH MOATBEPKAAI0LIEro
padoTsl JIOKYMEHTa

1 | Jlekuuu Yuebnas Mebens ayauTopHas ¢ | OnepaunoHHas

ayIUTOpUs 1T KofMuecTBOM pabouux MecTt B | cictema Windows,
NpoBeAeHHA COOTBETCTBMM C  KOJIHMYECTBOM | OhMCHEIIA MakeT
JIEKLIMOHHBIX CTY/AEHTOB, pabouee MecTo | Microsoft Office
3aHATUH npernojasares, nocka | Jlorosop Ne 43-

ayqUTOpHAas. 12/1712-2019 ot

KomneloTepHas TexHuka: | 18.11.2019;

KOMIIIEKT NPOEKLIMOHHOTO

o0opyaoBaHH

(HoyTOYK/KOMMBIOTEP, MNPOEKTOP

(B TOM 4HcliE TEPEHOCHOM),

MIPOEKLIMOHHBIH IKpaH/qocKa).

2 | IIpakTHueckue VYuebHas Mebenn ayauTopHas ¢ | OnepaunoHHas
3aHATHS ayuTopHs 1A konuyecTBoM pabouux Mect B | cuctema Windows,
KoncynbTauuu | npoBeaeHus COOTBETCTBMH C  KOJIHYECTBOM | O(DHCHBIH MakeT
Texymmii MPaKTHYECKHX CTYIEHTOB, pabouee mecto | Microsoft Office,
KOHTpOJIb, 3aHATHH, npenoaaearens, nocka | Jorosop Ne 43-
NPOMEXKYTOYHAs | KOHCY/bTaLHUiA, ayauTopHas (MMM npoeKUHoHHbIH | 12/1712-2019 ot
aTTecTalus TEKYLIero aKpaH). 18.11.2019;

KOHTpOJIS H Ilepconanbhele xomnetoTepsl, | MathCAD,

NIPOME3KYTOHHOH nepudepuitibie  yctpoiictBa B | Cuer-thakTypa Ne

aTTeCTalllH cocTaBe  KJaBHaTypbl, MbIH, | Tr066970 ot
MOHHTOpa no koauyectsy | 12.12.2008.
o0y4aroLuxcs

3 | CamocrostensH | ITomelenus ans Mebenb ayauropHas. OnepauuoHHas
as pabora camocToATenbHOH | KoMmneroTepHas TexHHKa: | cuctema Windows,
CTYAEHTOB paboTsbl NepcoHaNbHbIE KOMITBIOTEPBI, | OHCHBII MakeT

obyuJaromuxcs nepudepuiitpie  yctpoiictBa B | Microsoft Office,
cocTaBe  KilaBHaTypbl, MbIH, | Jororop Ne 43-
MOHHTOpA, ycrpoicTBa | 12/1712-2019 ot
noaxnoueHus k ceru HMurepuer, | 18.11.2019;
JocTyn B 3nekTpoHHyto | Jloroeop Ha
HH(bOPMaLIMOHHO- npeaocTaBleHHe
obpazoBarensHyto cpeny HTH | moctosHHOro gocryna
(punuana) Ypd¥y K ceTH MHTepHeT oT

30.12.2019 Ne 800037
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2.4. PABOYAS [TIPOI'PAMMA JUCHUIIJIMHBI «/InckperHas MaTeMaTHKa»

Pabouyas nporpaMma JUCUHUILIHHBI COCTaBI€HA aBTOPaMHU:

Ne n/m | @®amuua AUma OT4yecTBo YCHUR Cremen; JloKHOCTD Tonpasnesenmne
yueHoe 3BaHHe
1 Kyuepenko Hatanbs - Crapiuii JlenaptameHT
BukTtoporHa IpernojaBare €CTEeCTBEHHO-
b HaY4IHOTO
oOpa3oBaHus

2.4.1. COAEP)KAHHUE U OCOBEHHOCTH PEAJTIM3AIIMH JTACTIUITINHBI

«I[nclcpe'maﬂ MaTeMaTHKAa»

2.4.1.1. Texnonoruu o0y4eHHs, HCIO/Ib3yeMbl€e IPH U3Y4YeHHH QHCUMILTHHBI MOXYJIA

IIpu uzywenuu Ooucyuninunbsl «Juckpemuas mamemamuray UCRONb3YIOMC mMpAaoUYUOHHA
(penpoO0yKkmueHas) mexHoN02us 00y4eHus.

2.4.1.2. Ilnanupyembie pe3ybTaThl 00y4eHus (MHAHKATOPbI) 0 AHCUHILIHHE

«/lackpeTHAss MaTeMATHKA»

Koa 1 HauMeHOBaHHe
KOMIIETEHIIHH

Ilnanupyemble pe3yabTaThbl 00yueHus: (HHAHKATOPbI)

OIK-1. Criocoben
(opMyTHpOBaTh H peLlIaTh
3a/1auM, OTHOCALIHECH K
npogecCHOHAIBHOR
ZIeSITeIbHOCTH, IPHMEHSAS
(hyHaaMeHTaNbHEIE 3HAHUA
OCHOBHBIX 3aKOHOMEPHOCTEH
PasBHUTHA MPHPO/BI, YEJOBEKA
1 obwecTBa

3nanun:

OCHOBHBIE MOHATHA 3/IeMEHTOB MaTeMaTHUYECKOH JIOTHKH, TUCKPETHOMH
MAaTEMATHKH;

OCHOBHbIE METO/Ibl TEOPHH MHOYKECTB, MaTEMaTHUECKOH JIOTHKH, anreopel
BbICKa3bIBaHWH, TeOpHH rpadoB, TEOPHH ATOPUTMOB;

OIIK-2. Cnocoben
(hopMaNM30BBIBaTE U PELLATH
3a/1a4, OTHOCALIMECH K
npodeccHOHaTbHOM
[esTeNbHOCTH, HCMONb3YA
METO/IbI MOJETMPOBAHHUS H
MaTeMaTH4eCKOro aHau3a.

Ymenns:

pelaTh MpakTHYeCKHe 3aa4H, CBA3aHHbIE C MOCTPOCHHEM KOHKPETHBLIX
KOMOMHATOPHBIX KOH(UIypaLKMi U ¢ MOACYETOM HX KOJIHYECTBA,
MPUMEHATb  METOAbI  JMCKPETHOM  MaTeMaTHKM  TpH
npogeccHOHabHbIX 33724 MOBbILIEHHOH CI0KHOCTH;

peLIEHHH

OIIK-3. Criocoben
TPOBOMTE UCCIIEA0BAHUS H
M3BICKAHMSA JJIS peLieHHs
MPUKIIaAHBIX HHKEHEPHBIX
3a/1a4y OTHOCSILIMXCA K
npodeccHOHaIbHOM
JeATeIbHOCTH, BKIIIOYAs
npoBeJeHUE H3MEPEHHH,
MJIaHHPOBaHHE U [TOCTAHOBKY
3KCMEPHMEHTOB,
MHTEPIPETALMIO MOTYYEHHBIX
pe3ynbTaToB

Bnagenns:
OTIBIT TOCTPOEHUS MaTEMaTHYECKOH MOJIENTH npod)ecCHOHANBHBIX 33124 1
coaepsKaTe/IbHON HHTEPNPETalHH MOJY4eHHBIX Pe3yJ/IbTaToB.
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2.4.1.3. Conepsxanue TUCHHILVIHHBI «/[HCKpeTHAs MaTeMaTHKa»

Kon Paznen

paszena CoaepxaHue

[loHsTHE MHOXECTBA M OTHOIIeHHH. PasnuuHble
cmocoOBl  3agaHMsi  MHOXecTBa.  Omepanuu  Ha
MHoxecTBe. OTHOLUEHHE JKBHBAJIEHTHOCTH H TOPsJKa.
TpaH3UTHBHOE 3aMBIKaHHE OTHOMIEHHH. OYHKIHS.
Mubekuus, crophekius u Ouexmus. Sapo ¢GyHKuuH.
MoIIHOCTh MHOKECTBA.

BrickaseiBanus. Omnepanuy HajJ  BBICKa3bIBAHHAMH.
OcHOBHBIE CXEMBI JIOTHYECKH IpaBHIBHBIX
paccykICHHH. Anrebpa JIOTHKH, OCHOBHEIE
PaBHOCHJIBHOCTH. [IpHHIMN M 3aKOH JBOHCTBEHHOCTH.
Hopmanersie ¢opmer: JTH®, KH®, CIHO, CKH®.
[ToJHOTA ¥ 3aMKHYTOCTh cHCTeMbl (yHKIHH. Teopema
[Tocta 0 DYHKIMOHANBHOM MONHOTE Oasuca (YHKLH.
H3zomopdusm OyieBbIx anreop.

[Ipenukarbl. Jloruueckue omepamyy HajJ NpeIHKaTaMH.
Kpantops!. [IpenukatHbie GOpMyJIbl H HX NPUMEHEHHE,
nopmaitbaas ¢popma [TH®. OcHOBHEIE paBHOCH/IBHOCTH,
cojieprKalliie KBaHTOPEI

PasMmerenus, nepecTaHOBKH, COYETaHHUs.
[MomuHOMHHATbHas  ¢opmyna, OuHoM  HproToHa.
PaszOuenus. [IpMHIMI BKIIOYEHHS M HCKIIOYCHHA.
Yucno CropheKTHBHBIX oToOpaxkeHui. I[IpousBomsmie
(yukuun. PexyppeHTHbIe ypaBHeHus. II0NCTaHOBKH M
WHBEPCHH.

I'padrl, NoKanbHble XapaKTepUCTHKH. Visomopdusm
rpacoB. DitepoBbl rpadysl, raMHIBTOHOBBI WHKIEL NP —
nonuble 3anadu. JepeBbs u neca. CBA3HOCTh M CHJIbHAA
CBSI3HOCTH, AQITOPUTMBI  HaXOXKIEHHS  KOMIIOHEHT
CBSI3HOCTH rpada. 3amaya 0O Ha3HaYCHUAX.
XpomaTuueckue Ipadpl, ITOMEYeHHbIE rpasl U 9HCIO
pa3sTMYHBIX MoMedeHHBIX rpados. Teopema Xomna u
aNropuT™ €€ pelleHHs. 3ajadya O Kpardalux MyTsX.
Asroput™ Jleitkerpst. ITotoxn B cetsax. Teopema ®opra
dankepcoHa

1 MHoOKecTBa H OTHOLIEHUS

2 Anre0pa JIOTHKH

3 Anre6pa npeauKaToB

4 Kombunaropuxa.

5 I'padsr

2.4.1.4. SI3bIK peanu3andy NporpaMmal

[IporpaMMa JUCUMIUIMHBI —peaiu3yeTcs Ha TOCYOapCTBEHHOM  A3BIKE Poccuiickoi
Qenepaliv.

2.4.2. YYEBHO-METOJUYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHHE
JTUCIIAILIIMHBI «/InckpeTHas MaTeMaTHKa»

JIeKTPOHHbBIE Pecypchl (H3IaHHSA)

Bexapepa, H.JI. JluckpeTHas MaremMaTuka : y4eOHOe mocoOHe : [16+] / H.J. bekapesa ;
HoBocubupckuii rocy/1apcTBEHHbIH TEXHHYECKUH YHHUBEPCHTET. — Hosocubupck : HoBocHOMpCKHi
rocy/lapCTBEHHBIH TexHWYecKuil yHuBepcutet, 2019. — 80 c. : Tabiu., un. — PexuM mocryna: Imo
noxmucke. — URL: https:/biblioclub.ru/index.php?page=booké&id=573763

BepexHoit, B.B. JluckperHas Maremaruka : y4eOHOe nocobue : [16+] / B.B. bepexHoi,
A.B. Illanomsnkos ; Cepepo-Kapkasckuil penepanbueiii ynusepcuter. — CTaBpoOnonb Cegepo-
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Kaskazckuit @enepanbhbiii yauBepcuter (CKDY), 2016. — 199 c.

noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=466802

BacunseBa, A.B. JluckpetHas mareMaTHka : yueOHoe mocoOue :
Cubupckuii (enepayibHbIii YHHBEPCHTET.

WU.B. llleseneBa ;

¢denepanbHblit yHHBepcuTeT (COY), 2016. — 128 c. :

URL: https://biblioclub.ru/index.php?page=book&id=497748

— KpacHospck
wi. — Pexxum JocTynma: 1o IOAIUCKE. —

: U1 — Pexum JOCTyIIa: IIo

[16+] / A.B. Bacuneega,

Cubupckuit

OxynoB, C.M. [luckpeTHas MaTeMaTHKa: TEOpHs M TMpaKTHKa pelleHds 3axa4 1o

HH(pOpMaTHKE :
2020. — 425 c.

URL: https://biblioclub.ru/index.php?page=book&id=222848

IIpodeccnonanbubie 0a3bl JaHHBIX, HH(POPMAIIHOHHO-CNIPABOYHBIE H IOHCKOBBIE

CHCTEMBI

[16+] / C.M. OkynoB. — 4-e u3n., 3nexkTpoH. — Mocksa : JlabopaTopust 3HaHHH,
: w1. — ([lemarorumueckoe oOpazoBanue). — PexxuM 1ocTyna: IO IMOAINHCKE. —

Hayunas snektponHas 6ubnuoreka eLIBRARY.RU. Peskum poctyna: http://elibrary.ru.

Hayunas osnekrpoHHas ©Oubnuoteka oTkpbiToro pocryna KubepJlenunka.

http://cyberleninka.ru.

Pexxum  poctyna:

OnekTpoHHO-OMONIHMOTEUHas cucTeMa «YHHBepcuTeTckas OubnuoTeka oHnaiHy». Pexxum noctyna:

http://biblioclub.ru.

Hudopmaunonnas cucrema «Hayunbiit apxus». Pesxum noctyna: http://Hay4uHeiiapXuB.pod.

Matepuaas! aasa aun ¢ OB3

Bece xoutent OJBC mpeacraBnen B BuAe (aiyioB cnenuambHOro ¢opmara s
BOCIIPOM3BEJCHHs CHHTE3aTOPOM PEYH, a TaK K& B TeCTOBOM BHIE, IPUTOJHOM IS IPOYTEHHS C
HCIIOJIE30BaHHEM 3KPAHHOH JIYIBl B HACTPOHKOH KOHTPACTHOCTH.

1.43 MATEPHUAJIbBHO-TEXHUYECKOE OBECIEYEHHME JUCHHUILIMHBI
«/IluckpeTHasi MaTeMaTHKA»

CBe,[[eHPlﬂ 00 OCHAIMEHHOCTH AHCHHIIIHHbI CreHAJTHIHPOBAHHBIM H .ﬂaﬁopaToprm
060PYLIOBRHHEM H IIporpaMmMHbIM obecrneyeHNEM

Ne Bua 3anaTnii HaumeHnoBanue OcCHAIIEHHOCTH CHEeNHANBHBIX Ilepeyenn
n\n cnenHalbHbIX noMeIleHHH H NOMeELEHHH 11 IPOrpaMMHOro
NMOMeELIeHHH H caMOCTOSATeILHOMH PadoThl obecneveHHs.
noMeLeHui Auas PekBH3HMThHI
caMOCTOSITENBHOI NOATBEPKAAIOLIEro
paboTel JOKYMeHTa

1 | JTexuuun VYuebnas Mebenb ayJquTopHas ¢ | OnepaunoHHas

ayauTOpHA 1A konuyecTBoM paboyux MecT B | cucrema Windows,
NpoBeAeHHA COOTBETCTBMM C  KOJHYECTBOM | O(DHUCHBIH MakeT
JIEKLIHOHHBIX ctyneHtoB,  pabouee  mecto | Microsoft Office
3aHATHH npenoaasaress, nocka | Jloroeop Ne 43-

ayAMTOpHA. 12/1712-2019 ot

KomneroTepHas TexHMka: | 18.11.2019;

KOMIIEKT MPOEKLIHOHHOr O

obopynoBaHus

(HOYTOYK/KOMMBIOTEP, [POEKTOP

(B TOM uHcne MEPeHOCHOH),

NPOEeKLHOHHBIH 3KpaH/10cKa).

2 | IIpakTHyeckue VYuebHas Mebenb ayAMTOpHas ¢ | OnepauuoHHas
3aHATHA ayAMTOpHs Ans konuyectBoM pabounx MecT B | cuctema Windows,
Koncynbrauuu | nposeneHus COOTBETCTBMH C  KOJIM4ECTBOM | OHCHBIH MakeT
Texywuii NPAKTHYECKUX CTYNEHTOB, pabouee mecto | Microsoft Office,
KOHTpOJIb, 3aHATHH, npenojaesaTens, nocka | loroeop Ne 43-
NIPOMEXYTOYHas | KOHCYJIbTaLMH, ayautopHas (MM npoekuuoHHbli | 12/1712-2019 ot
aTTecTalmsa TeKYyLLero IKpaH). 18.11.2019;

KOHTpOJIS U ITepcoHanbHble KOMIBIOTEPBI,
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NIPOMEKYTOYHOH nepHdepHiiHble  ycTpoHCTBa B
aTTecTaluu cocTaBe  KJIaBMATypbl,  MBbILIH,
MOHHMTOpa no KOJIMYECTBY
o0yyaromuxcs
CamocrostensH | [lomerueHus ans Me6enb ayauTopHas. OnepauuoHHas
as pabora camocToaTensHoi | KomnerotepHas TexHuka: | cucrema Windows,
CTYIEHTOB paboTsl MepcoHalbHbIe KOMIBIOTEPDI, | OQUCHBIH MakeT
ofyuaroLuxcs nepudepuiiple  ycTpoiictea B | Microsoft Office,
cocTaBe  KJlaBHATyphl, MbIlH, | Jorosop No 43-
MOHHTOpA, yctpoictsa | 12/1712-2019 ot
noarntouenus k cetd Murepuer, | 18.11.2019;
AocTyn B 31eKTpoHHYIO | JloroBop Ha
HH(OPMaLIMOHHO- NpeaOCTaBICHHE
obpaszorateneHyro cpeny HTH | nocrosHHoro goctymna
(dunuana) Ypdy K ceTd MHTrepHer oT

30.12.2019 Ne 800037
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