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Paznen 1. OBLIASI XAPAKTEPUCTHKA MOJAYJISI «Creyuanshvie pazoensl
HAY4HO-PYHOAMEHMANBHBIX OCHO8 NPOPECCUOHANLHOU 0EAMENLHOCIIUY

1.1. AHHOTAUHA coAep:KAHHA MOIXYJIA

Mopyns «CrieluanbHble pa3fenbl Hay4HO-(QyHIaMEHTANBHBIX OCHOB npodeccHOHaNbHON
NeSTeNTBHOCTHY OTHOCHTCS K 00s3aTeNbHOM 4acTH o0pa3oBaTebHOM IPOrpaMMbl M COCTOHT H3
JIUCIUIUTAHE «Teopnsi BEPOATHOCTH M MaTeMaTHYeCKas CTaTMCTHKa», «CreluanbHble pasaeibl hU3HKHY,
«JludepeHumnanbrbie  ypaBHeHHsA», «J[MCKpeTHas MaTeMaTHKay. CopepxaHue OTHX IHCLHMIUIMH
HanpaBleHO Ha (OPMHMpPOBaHME KOMIETEHIMH, MO3BOJIAIOIIHX OynoyuieMy  CHELMAIUCTY
HCIIONIB30BATh METObl MATEMATHUECKOTO MOAENMpOBaHMA s (opManusauud 3ajad, OTHOCALIMXCA K
npodecCHOHANBHOH JeATEbHOCTH.

1.2. Crpykrypa u 00beM MOIyIA

O6LeM IHCIHILIEE ®opma HTOTOBOH

No MOJLYJI51 H BCETO NpPOMeKyYTOYHOMH
ITepedeHb AMCHMILTHH MOAY.IS aTTecTAIMH M0

MoAyJisl B 3a4YeTHbIX
eXHHUIAX | Yacax AMCUHHMIIJIMHAM MOAYJid H B
HeJoM Mo MOAY.JI10

Teopus sepoamuocmu u
1. 4 4 2/72 3ayem
MamemMamu4eckas Cmamucmuxa
2. CneyuanvHbie pazoensl Qusuku 2/72 squem
3. | Jugpgpepenyuanvuoie ypasnenus 3/108 axsamen
4. | Huckpemnas mamemamuxa 3/108 3ayem
HUTOI'O no monyo: 10/360 He npedyCMOmMPEHO
1.3. TloclenoBaTelbHOCTH 0CBOEHHsI MOAYIsi B 00pa3oBaTe/IbHOH Nporpamme
IIpepekBH3NTHI MOXYJ/IA Hayuno-ghyynoamenmaipHvle OCHOBbL npogheccuoHanbHou
deamenbHoCmu
ITocTpeKBH3HTBI H KOPPEKBH3HTDI Hayuno-uccredosamensckas paboma, Humepnem seyetl,
MOyt HrmennexmyanbHblil GHATU3 OGHHBIX

1.4. Pacnpenenenne KOMNeTeHIHi N0 JHCUHIIMHAM MOAYIs, ILIAHUPY EMbIC
pesy abTaThl 00y4eHus (HHIUKATOPDI) 10 MOIY.TI0

Usyuenue JUCLMIUIMH MOIYNs MpEdyCMarpHBacT GopMupOBaHHE  KOMIETEHLHH
TIOCPENCTBOM MOCJIE0BATENBHOIO OCBOCHHSA PE3YJIBTaToOB oOy4yeHHs Ha OIpEICICHHOM YPOBHE
CJIOKHOCTH COZIEpKaHH.

Pe3ynbraThl 06ydeHHs 110 TUCIHMILIMHE — 3TO KOHKPETHBIC 3HAHUA, YMEHH, OIIBIT U Apyrue
pesyneTarThl (ColepiKaTe/ibHbIe KOMIOHEHTBI KOMITETEHIMiT), KOTOpPBIX IJIaHHPYETCsl NOCTHYDL Ha
jTale M3yYeHHs OUCHMIUIMHBI MOAYIA H KOTOpPBIC JOJDKHBI OyoyT [pONEMOHCTPHPOBAHEI
00yYaroIIMMKCS M OIEHEHBl IPEenojaBare/ieM IO WH/IMKAaTOpaM/U3MeEPAEMBIM  KPUTEPHSIM,
BKJIFOUEHHEIM B (DOPMYJIHPOBKY Pe3yJIbTaTOB 00y4eHHS.

UHuKaTOp — 3TO TMpH3HAK / CHTHA/ MapKep, KOTOPBIH MOKA3BIBacT, HA KaKOM ypOBHE
00yyaroImuics J0/DKEH OCBOUTD PE3yNIbTAThI o6ydyeHus i UX NPeNbABICHAE NODKHO IOATBEPIUTE
(axT OCBOECHHUsI IIPEIMETHOTO CONEPIKAHHI NAHHOM JUCLUIIIHHEL

VHAMKATOPHl YYMTHIBAIOTCS ITIpH BBIOOpE M COCTABJICHUH 3alaHMi  KOHTPOJILHO-
OT[EHOYHBIX MEPOIIPHATHIA (OLIEHOYHBIX CPE/ICTB) TEKYIUEH U IPOMEKYTOYHOH aTTecTallly.




Ilepeuenn

Kox v HAaUMeHOBaHHE

Ilnanupyemble pe3yabTaTbl 00y4eHus:

JHCIHIIIHH
KOMMNETEHIHH (MHAHKATOPBI)
mMoayJis
1 2 3
OIIK-1. Cniocoben
(opMyHpoBaTh U Baanenust:
peLuaTh 3aJauH, HaBbIK OpraHu3alyyu coOCTBEHHOH
OTHOCALIHECS K JIEATENLHOCTH, B BEIOOpE THIOBBIX METOIOB U
npoheccHoHaNbHOT crocOGOB  BLINOJHEHMs 3a1ad, B YMECHHH
NeSTeNbHOCTH, MPUMeHsas | AHATH3UPOBATh, CPABHHBATE M OLEHWBATH HX
dyHIamMeHTaNbHbIE pe3y/IbTaThl, HCIOIB30BATE OCHOBHBIE METOJIBI
SHaHHA OCHOBHH?f H TIpPUEMBI MaTeMaTUYeCcKOH CTaTHCTKH A
SABOHOMCPHOGTSH pelLIeHus IPaKTHYECKHX 3a/1ad.
Pa3BUTHS MPUPOJBI,
yesl0BEKA M 00LIeCTBa
OITK-2. CriocoGe Suanms:
(hOpMANTM30BLIBATD M OCHOBBI TEOPHH BEPOSTHOCTH PI
peluaTh 3aJauH, MaTeMaTHUeCKOH CTATHCTHKH, HEOOXOIMMBIE
OTHOCALIMECS K JUISl PelleHust TPaKTHIECKHX 3a/1a4;
Tess npogeccHOHATbHOM 3JIEMEHTEI KOM?HHaTOpPIKPI, city4aitHble
BEpOATHOCTH H ﬁii’gi:?;;:;::g:;:j:ﬂ g:fg:gﬂ W Ciyyai{Hbie BENMIHHEL, OCHOBHETIG
T pacIpe/ie/IeH s CITyYalHBIX BETHYHH;
CTATHCTHKA i MATOMATHHEOKOTO 3aKOH BONBIINX YHCel, METOIBI
i CTATHCTHYECKOTO aHAJIH3A.
OIIK 3. Crniocoben
l'lpOBO)lPlTb UccaenoBaHus
H H3bICKAHHUA aJid
pemeuﬂﬂ NpUKIaAHBIX
HHXXECHEPHBIX 3agaq YMeHﬂﬂ:
oTHocAwwMXed K| ppyveHsTh  METOHBI  MAaTEMaTHYeCKOro
HPOIESCROHAIEHON aHaIM3a ¥ MOJETMPOBAHUS, TEOPETHYECKOTO U
JeATeNIbHOCTH,  BKJIKOYAs
~ | SKCIIepUMEHTAIPHOTO ~ HCCHCNOBAHMA UL
MpOBCACHHE H3MEPEHHH,
[IAHHPORAHHE ;| pElenns IPaKTHUECKUX 3aKad.
MOCTaHOBKY
9KCIIEPHMEHTOB,
HHTepnpeTaumo
TOJTyYEeHHBIX
pe3yJ/ILTATOB.
3HaHus:
OCHOBHBIE TIOHSATHS, 3aKOHBI M MOJENH
MEXaHHKH, OJIEKTPHYECTBA M MAarHeTH3Ma,

CrneunanbHble
paszenbl GU3KKH

OIIK-1. Criocoben
(hopMynHpoBaTh H
peluartk 3a1auH,
OTHOCALIMECH K
npoeccHoHaIbHOM
NEeATENbHOCTH, NPUMEHSA
(hyHaaMeHTanbHbIe
3HAHMA OCHOBHBIX
3aKOHOMEPHOCTEH
pa3BUTHA MIPHPOJBI,
yenoBeka u ob1iecTsa

koneGaHuit W BOJMH, KBaHTOBOH (DH3HKH,
CTATHCTHYECKOH (DU3UKH M TEPMOIHHAMHKH,
OCHOBHBIE  (PU3MYECKME  BEIHYHHBL M
(usuyeckue KOHCTAHTBI, HMX ONPEACICHHC,
CMBICJI, CIIOCOOBI M €JMHULIBI HX H3MEPEHHS,
dynnaMeHTaNbHbIE (HU3MUECKHE ONBITHI, HX
pOJIb B pa3BUTHH HAYKH;
HasHauyeHHE H [IPHHLIKIIE]
BaKHEHIHX (PU3NIECKHUX PHOOPOB.
Ymenus:

0OBSICHUTH OCHOBHEIE HA0/IOIaEMbIE
TIPMPO/IHBIEC U TEXHOTEHHBIC ABNICHUS 1

NEeHCTBUA




3((heKxThI ¢ MO3UIMH QyHIaMEHTATBHBIX
(hu3MYECKUX B3aUMOIENCTBHH, HCTOKOBLIBATH
CMBICIT (PU3MYECKUX BEJTHYMH M NOHATHIH;
3aIMCHIBATE YPaBHEHUS I (PH3HUECKHX
BEJIMYMH, 3aIIMCHIBATh YPaBHEHH IIPOIIECCa U
HaXOJUTh €T0 PELIEHHE;

paboTaTh ¢ mpuOopaMK H 000pyIOBAHHEM
COBPEMEHHO# (pHU3HYIECKOM JTabopaTOpHH;
HCIIOJIB30BaTh Pa3IHUHbIE METOIMKH
(usHyecKrX H3MepeHHH 1 00paboTKH
3KCIIEPUMEHTAIBHBIX JaHHBIX, B TOM YHCIIE C
TIPUMEHEHHEM KOMITBFOTEPHOH TEXHUKH 1
MH(OPMAITMOHHBIX TEXHOJIOTHI TIPH PEIICHHH
3a1ay;

HCIIOJB30BaTh METOB! (PH3UUECKOTO U
MaTeMaTHYECKOTO MOJIETMPOBaHHM, a TAKKe
IPUMEHSATE METOIb! (PU3UKO- MATEMATHYECKOT0
aHaIM3a K PeLIEHHIO KOHKPETHBIX
eCTEeCTBEHHOHAYUHBIX U TEXHHUYECKHX PobiieM
Baagenns:

HaBBIKAMH HCIIOJb30BaHUA METOJIOB
u3MECKOro MOJICTHPOBAHKS B HHKEHEPHOH
MIPaKTHKE;

IPHMEHEHUS OCHOBHBIX METO/IOB (PH3HKO-
MaTeMaTHYeCKOTO aHaIu3a [Ulsl peLICHUs
eCTECTBEHHOHAYYHBIX 3a/1a9;

TIpaBH/IEHOM 3KCILTyaTallii OCHOBHBIX
npu6opoB 1 000PYNOBaHKsA COBPEMEHHOH
(uzryeckoii 1abopaTopuu;

06paboTKH M MHTEPIPETALNH PE3yIbTaToB
SKCIIEPUMEHTA, B TOM YHCIIE C TPUMEHEHHEM
KOMITBIOTEPHOM TEXHUKH ¥ HHPOPMALIHOHHBIX
TEXHOJIOIHH.

OIIK-2. CnocobeH
(GopManu3oBLIBATh H
peluarh 3alau,
OTHOCSLIHECH K
npodeccrHoHanbHOM
JIeATeNIbHOCTH, HCTIONb3YA
METO/Ibl MOAETHPOBAHHA
¥ MaTeMaTH4YeCKOro
aHaH3a.

3nanun:

OCHOBHBIC (DH3MUYECKHE 3aKOHBI, (pH3MYECKHE
BEIMUMHEl M KOHCTAHTHI, HX OINpENeNeHHUE,
CMBICII M EIMHHIBI WX  M3MEPEHHH,
dyumameHTaNbHbIE (HU3UUECKHE IOHATHA H
TEOpPHH  KJIACCHYECKOH M  COBPEMCHHOH
hu3uKm.

Ymenns:

HCIIOJIb30BaTh 3HAHHS O COBPEMEHHON
(pr3ryecKoll KapTHHE MHUpa K 3BOJIIOLMH
BcenieHHOH, IPOCTPaHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSX, CTPOEHHH BELIECTBA JIIA
TOHMMAHHS OKPY’KAIOIIEr0 MUpa M ABJIEHHH
TIPHPOJIBL;

TIPUMEHATE (HHU3HKO-MATEMATHYECKHE METOIBI
JUIA CO3JaHHs HOBBIX CPCICTB H3MEpPEHHA,
METOJIOB H3MEPEHHS F METOIMK H3MEPCHHU,
paspabaThIBaTh M IPE/IaraTh IUIaH NPOBEACHHA
(pU3HMYIECKOT0 HCCIIE0BaHHs, HOpMyITHPOBATh




BBIBO/Ibl, OLIEHHBAThL COOTBETCTBUE BBIBOJIOB
MOJIY4EeHHBIM JaHHBIM, OLIEHHBATh HAYUHYIO H
MPHKJIAIHYIO 3HAYUMOCTB CBOEH pa3paboTKH.
Buaagenus:

METOaMH (PU3UKO-MaTEMATHYECKOT0
ONMCaHHUs U MOJEIHPOBaHHA IIHPOKOTO
Ki1acca (pU3UYEeCKUX SBICHHH M IIPOLIECCOB,
OTpeae/ISIOIIUX TPUHIUITEI paboTh
pa3IMYHBIX TEXHUUYECKHX YCTPOMCTB.

OInK 3. CriocobeH
MPOBOJUThL MCCIIEA0BAHHA
u W3bICKaHUA s
pelieHHs  TPHKJIaJHBIX
HHXKEHEePHBIX 3ajay
OTHOCSLUMXCSA K
npodeccHOHaTBHOH
JeATETBHOCTH, BKJIIOYAs
NpoBeJeHHE H3MEPEHHI,
MJIaHUpOBaHHE H
MOCTaHOBKY
IKCMEPUMEHTOB,
HHTEPIPeTaLHno
MOJTy4EeHHbIX
pe3yJIbTaToB.

3nanus:

TEOpPEeTHYEeCKHE OCHOBBI, OCHOBHBIE MOHATH,
3aKOHBI M MOJEIH MEXaHHKH, MOJIEKYIApHOH
(GHU3NKH, SNIEKTPUYECTBA M  MarHeTH3Ma,
OIITHKH, aTOMHOM (pU3UKH, PU3MKH aTOMHOTO
Alpa ¥ YacTHIl, TeOpHH KonebaHudl ¥ BOJH,
KBaHTOBOM MEXaHWKH, TEPMOJMHAMHKH H
CTaTHCTUYECKOH DU3MKH;

METO/IOB TEOPETHYECKHX 31
IKCIIEPUMEHTANIEHBIX HCCIIeI0BAHHIM B
busmxe.

Ymenus:

TIOHHMAaTh, U3JIaraTh H KPUTHYECKH
aHATM3HPOBATE 6a30BYI0 00MIEPU3NIECKYIO
MHGOPMALIHIO;

TI0JIb30BATHCSA TEOPETHYECKMMH OCHOBAMH,
OCHOBHBIMH ITOHSATHSIMH, 3aKOHAMH H MOJE/ISIMH
(hH3MKH.

Baapenus:

(pU3HUECKUMHU B MaTEMATHYECKUMHU
MeTozamMu 00pabOTKM M aHAIH3a
uadopmanuy B obnactu obuie# Gpusuku.

Huddepenuunansx
ble YpaBHEHHs

OIIK-1. CnocobeH
(bopMyIHMpoBaTh U
peLiaTs 3ajauu,
OTHOCSLIHECS K
npodeccuoHanbHOM
NeATENIHOCTH, NPUMEHSS
(dhyHIameHTanbHbIE
3HAHMS OCHOBHBIX
3aKOHOMEpHOCTeH
pa3BUTHA MPUPOIBI,
yenoBeka v ob1ecTpa

3nanus:

OCHOBHBIE IIOHATHSA ¥ METO/IBI aHAJTUTHYECCKOM
reOMETPHH, MAaTEMaTHIECKHI aHAIU3 U
NMHMHEHHYIO anrebpy; MOCae0BaTEIbHOCTH U
psansl, muddepeHIMaTbHOE U HHTETPATBHOE
ucumcienue, qudpepeHnHanbHbIe YypaBHEHHUS.
Ymenus:

MaTeMaTHYECKHE METO/IBI UL PEIIICHHUS
MPaKTHYECKUX 3a0a4;

HCIOBE30BaTh METO/IBl MAaTEMaTHYECKOTO
MO/IEJIPOBAHHS, a TAKKE IIPUMEHSTH METOIBI
MaTeMaTHUECKOTO aHAIM3a K PEIIEHHIO
KOHKPETHBIX €CTECTBEHHOHAYYHBIX H
TEXHHUECKHUX MpobaeM

Bnanenns:

HaBLIKAMH HCIIOJIB30BAHHSA METOI0B
MaTeMaTHYeCKOro aHali3a B HHKEHEPHOH
TpaKTHKE;

HaBBIKAMHE [TPUMEHEHHS OCHOBHBIX METOJIOB
MaTeMaTHYeCKOTO aHaIn3a Ul PeIleHUs
€CTeCTBEeHHOHAYYHBIX 3a/1a4.




OI1K-2. CnocobeH
¢dhopmManH30BbIBATE U
peLuarth 3aayu,
OTHOCSLLHECH K
npodeccuoHaTbHOH
JEATENBHOCTH, UCTIONb3Ys
MeTOJIbl MOAETHPOBaHHUA
W MaTeMaTH4ecKoro
aHaHza.

3uauusn:
OCHOBHBIE
MAaTEMAaTHKH.
Ymenust:
NPUMEHSTE MaTeMaTHYECKUEe METOIBI IS
pelneHus Ipo(ecCHOHaNBHBIX 3a/1a4.
Baagenus:

METOJaMH MaTeMaTHYECKOTO OMMHCAHUA H
MOJIETHPOBAHHKS IUPOKOTO Kiacca
(hu3HYeCKUX IBICHUH U MPOLECCOB,
OIpeAeNAIOIUX IPHHLHUIIE pa00THI
pa3IMYHBIX TEXHUYECKHUX YCTPOHCTB.

OHATUSA KJIacCHYeCKOoH

OIIK 3. CnocobeH
TIPOBOJMTE MCCEA0BAHHUA
H HU3bICKAHU S s | SHaAHHS:
pPEeLICHHS  MNPHKIAAHBIX | TEOPETHYECKHE OCHOBBI, OCHOBHBIC IIOHATHA,
S A 3ajat | reopeMbl MATEMATHKH;
OTHOCSLLHXCS ] § T -
npodeccHoHanbHOM

[IOHHUMaTh, H3JIaraTh 1 aHAJIM3UPOBATH OA30BYIO
JESATENbHOCTH, BKJIHOYad )
MPOBEACHHE U3MEPEHHH, HH(OPMALIHIO;
MIaHUPOBAHHE u | Branenus:
MOCTaHOBKY MaTeMaTH4YeCKUMH METoJaMH 00paboTKH K
9KCMEPUMEHTOB, aHaJIkn3a HHCbOpMaI.IPII'I B 00OJIaCcTH
HHTEpPIpeTaLHuIo npodecCHOHAIBHOM JIEATEIBHOCTH.
NOJTy4eHHBIX
pe3yJIbTaTOB.

JuckpeTtHas
MaTeMaTHKa

OIIK-1. Crnocoben
(hopMyJTHPOBATE U
peluaTh 3aJauu,
OTHOCALIHECH K
npodeccHoHaNbHON
NeATeNbHOCTH, TPUMEHSA
(byHIaMeHTaIbHbIE
3HAHHUSA OCHOBHBIX
3aKOHOMEpHOCTEH
pa3BUTHS MPHPOJbI,
yenoBeka U obluecTna

3Hanus:

OCHOBHBIE MOHSATHS 3/IEMEHTOB MAaTEMaTHHECKOH
NOTUKM, AUCKPETHOH MaTeMaTHKH;

OCHOBHBIE METO/Ibl TEOPHH MHOMECTB,
MaTeMaTHueCKoi JIoruku, anreOpbl BRICKa3bIBaHHH,
TeopHu rpadoB, TEOPHH ATOPHTMOB;

OTIK-2. CnocobeH
(hopmanu3oBbIBATE H
pelaThb 3aauH,
OTHOCsLIMECH K
npogeccHoHaNnbHOM
JeATeNbHOCTH, UCMONb3YS
METO/Ibl MOZAETHPOBAHHS
M MaTeMaTHUYECKOTO
aHaJIn3a.

YmeHus:

pewiath MPAaKTHYECKWE 3a/la4yH, CBA3AHHBIE C
MOCTPOEHHEM KOHKPETHBIX KOMOWHATOpHBIX
KOH(UrypaLHH U ¢ MOACYETOM MX KOJHYECTBA,
NPUMEHATh METO/bI JIUCKPETHONH MaTeMaTHUKH TpH
pelueHHH Mpod)ecCHOHANbHBIX 3ajau MOBbILLIEHHOH
CJIOKHOCTH;

OIlnK 3. CriocobeH
MIPOBOJMTL HUCCIIEN0BAHHS
" M3bICKaHHS 18
pelleHHs  TPHKIAaAHBIX
HMHXXEHEPHBIX 3aga4
OTHOCALIMXCA K
npodeccHoHanbHOH

JIeATEeNbHOCTH, BKJIIOYas
NpOBeJeHHEe H3MEPEHHH,

Buaanenusn:

OTBIT [NOCTPOEHHS MaTEMaTHYECKOH MOZIEH
npodeccHoHabHBIX 3a/1a4 U CoJepKaTebHOM
MHTEPIIPETALIMH MOTyHEHHBIX PE3YJIbTaTOB.




MJIaHUPOBaHHE PI
NOCTAHOBKY
9KCTIEPUMEHTOB,
MHTEpIpeTaLHIo
MOJYYEHHBIX
pe3yJIbTaToB.

1.5. ®opma odyyenus

Peanusaiys MOIy/Is BO3MOXKHA Ul OOYHYAIOIIMXCS IO OYHOM, OYHO-3204HOM M 320YHON
bopMmam.




PA3JIEJI 2. IPOTPAMMBI MO/JIYJIA
«Cheyuansuble pazoensl Hay4HO-PYHOAGMEHMANLHBIX OCHOB npogheccuoHanbHou 0esmenbHOCIU Y

7.1. PABOUYAS IIPOT'PAMMA JUCIHHAIIJIMHBI «Teopusi BepoATHOCTH U

MaTeMaTH4YecKas CTATHCTHKA»

Pabouas [porpaMma JUCIHILIHHBI cOCTaBJICHa aBTOpaMH:

Ne w/m | ®amuausa Umsa OTyecTBo YUeHAR CTENEHE, JloskHOCTH Ioxpasnesnenne
y4eHoe 3BaHHe
1 Jlemuna Enena KaHI. Qpus.- JIOLIEHT JlerapTaMeHT
JleoHHIOBHA MaT.HayK, JOLEHT €CTEeCTBEHHOHAY4YH
oro o0pazoBaHus

2.1.1. COAEP’)KAHUE 1 OCOBEHHOCTH PEAJIM3ALINA JUCHUTTIUHBI
«Teopusi BepOSITHOCTH H MaTeMaTH4eCKasl CTATHCTHKA

2.1.1.1. TexHooruu oGy4eH s, HCNOIb3yeMble IIPH H3YYeHHUH AHCUNIIMHBI MO

Ipu usyuenuu Oucyuniunvl «Teopus 6epoamHOCMU U MAMEMAMULECKAA CMamucmuxa
Ucnonb3ylomes,  mpaouyuoOHHAA (penpodykmuenas) mexHoAo2us 00y4enus ¢ npumMeHenueM
2NeKMPOHH020 0OYHEHUA C NOMOWLIO DNEKMPOHHO20 06pazoeamenvHozo Kypcea.

2.1.1.2. ILnaHupyeMble pe3yabTaThl 00yueHns (unanKaTopsl) mo aucnuminne «Teopus

CHCTEM H CHCTEeMHbIH aHAIH3

Koa 1 HaHMeHOBaHHe
KOMIETeHIHH

ILnanupyeMble pe3yIbTaThbl 00y4eHus (MHAHKATOPBI)

OITK-1. Criocoben
(opMyMpOBATh W peLiaTh
3a/1a4M, OTHOCALIMECH K
npodeccHOHaNbHOM
JeATENbHOCTH, NPUMEHSS
(yHzaMeHTalbHbIE 3HAHHA
OCHOBHBIX 3aKOHOMEPHOCTEH
pa3BMTHs MPHPO/IbI, YEOBEKA U
obuiecTBa

Baapenust:

HABBIK OpraHM3allid COOCTBEHHOH JEATENIBbHOCTH, B BBIOOpE
THIIOBBIX METOJOB M CIIOCOOOB BBINOJHEHHS 3a/ad, B yMCHHH
AHATH3MPOBaTh, CPAaBHHBATh W OICHHMBATH HX PE3YyJILTATRI
HCTIONB30BATh OCHOBHBIE METOIBI M IIPHEMBl MaTeMaTH4ecKOH
CTATHCTKH IS PELIEHHs MPAKTHYECKUX 3a/1a1.

OIIK-2. Criocoben
(opManH30BbIBATE U peLlaTh
3a/1a4M, OTHOCSALIMECH K
npogeccHOHaNIbHOH
JIeATEIbHOCTH, HCTIONb3Ys
METO/1bl MOJEJIUPOBAHHA H
MaTeMaTHYEeCKOro aHalu3a.

3HaHusA:

OCHOBBI TEOPHUH BEPOSTHOCTH H MaTeMaTH4YecKoil CTaTHCTHKH,
HeoOXO0IMMBIE JIJIS pelIeHMs IPAaKTHYECKUX 3a1at;

3EMEHTH KOMOHHATOPHKH, CITy4alHBIC COOBITHA U CIydaiHEIC
BEJMYMHBL, OCHOBHBIE 3aKOHBI paCIpEIC/ICHHA CITy4aiHBIX
BEITMYHH;

3aKOH OOJIBIINX YKCEJI, METOIbI CTATHCTUYECKOr0 aHa/In3a.

QOIIK 3. CnocobeH MpOBOAHTH
MCCNIeIOBaHHsA W M3bICKAHUA 1

pelueHHs NIPHKIaJHBIX
WHKEeHEPHBIX 3anay
OTHOCHLIHUXCSA K
npoeccHoHaNbHOM

eATENbHOCTH, BKJIFOUAA
npoBe/IeHHe H3MepeHHH,

nnauupoaai-me H TMOCTAaHOBKY
3KCIIEPHUMEHTOB,
MHTEpNpeTaLuIo
pe3yJIbTaTOB.

TMOJTyYEHHBIX

Ymenus:
IPUMEHATD METOIbI MaTEMAaTHYECKOr0 aHajM3a H
MOJEIHPOBAHHS, TEOPETHYECKOro H SKCIIEPUMEHTAILHOTO

HcclIeoBaHus AJ1s peIIeHH TIPaKTHYIECKHX 3ajad.




2.1.1.3. Copep:xanue qucuunaHHbl «Teopusi BepOATHOCTH H MaTeMaTHYECKas

CTATHCTHKA»
Kon Paznen C
paszena OJEepPKaAaHHE
5 Knaccudukamus coOBITHI
i T —— (ukar , OmepaludHd Hajx COOBITHAMH.

[TonHas rpymnna coObITHH.

OnemeHTb KOMOMHATOPHKH

Coueranus, pasMEIIEHHA, IE€PECTaHOBKH. Teopema 0
IEPEMHOIKCHHUH ITIaHCOB.

BeposTHOCTE  CllydaHHBIX
COOBITHH.

Knaccuueckoe W TeOMETPHYECKOE  OINpeJeNieHHs
BEPOSTHOCTH. CTaTHCTHYECKOE OIpeJieNiCHHE
BEPOATHOCTH. OJIEMEHTapHBIE CBOMCTBA BEPOATHOCTH.
OmpeneneHue  yCIOBHOH  BEpOATHOCTH.  Teopema
YMHOXEHHsT BeposiTHocTei. He3aBMCHMOCTE COOBITHIA.
[TonapHas  HE3aBHCHMOCTb W HE3aBHCHMOCTb B
COBOKYNMHOCTH. @OpMyNbl TIONHOH BEPOATHOCTH H
Beiteca. CxemMa He3aBHCHMBIX HCHBITaHHH H (dopMyia
Bepuymmu. HauBeposTHelinee 4YHCIO  HACTYIUICHHA
COOBITHIA.

JluckpeTHBIE
BEJIUYHMHEIL.

cly4aiHele

OO6wiee onpeneneHue ciayyalHOH BeTMUMHBL PYHKIHS
pacnpezieNieHus U ee CBOHCTBA. JIUCKpETHBIE CilyyalHBIE
BeNMYMHEI M  HX  pacnpenencHusa.  Hekoropsle
CTaHJapTHHIE 3aKOHBI pacmpeseieHus. MatemaTuyeckoe
OXKMIAaHWE M JUCIEpCHs I8 JUCKPETHBIX CIydYaiHBIX
BENHYMH. MaTeMaTHYECKHE OXHJaHUS JUId THIHYHBIX
JUCKPETHBIX paclpeIeIeHuH.

HenpepbiBHBIE clydaiiHble
BEJTHYHHBI.

HenpepsiBable pacnpenencHus. CBOHCTBA MIIOTHOCTH
pacnpeseneHus. Tunuynble HelpephIBHEIE
pacnpeneneHus. MaremaTHyecKoe — OXHIOaHHE Il
HETIPEPBIBHBIX CIIy4alHBIX BEIMYMH. MaremaTideckue
OXUJaHHS s THUIIHYHBIX HETIpephIBHBIX
pacnpezenenuit. JlHcrepcHs HENPEPHIBHON CilydaifHOH
BenuuuHpl.  CsoiictBa  aucmepcud.  Kosapuarus,
ko3pduument koppensuuu. CpoiicTBa KoaduuneHTa
KOpPESALHH.

[TpenenbHbIE TEOPEMEL.

Hepasenctso YeOpmueBa. 3akoH OONBLIMX — YHCEIL
Teopembr UeGrbnuesa, Mapkosa, bepryi. Teopemsl
[lyaccona, JiokanbHas TeopeMa Myaspa-Jlamiaca,
WHTerpaibHas Teopema Myaspa-Jlannaca. llentpansras
npefienbHas TeOpeMa.

OnucarenpHas
craTHcTHKA. OlLIEHKH
rapameTpoB
pacrpeseIeHusl.

Bribopounsiii Meron. IlepBuuHas oOpaboTka IaHHBIX.
['pynnupoBka naHHBIX. ['paduueckoe MpeacTaBIeHHE
JaHHBIX. OMIOUpuueckas (yHKIMA pacrpeeneHus.
['paduueckoe H300paKeHHE CTATHCTHYECKOTO
pacnipezienenus.  TodeuyHble  OLEHKH  [1apaMeTpoB
pacrpeleNeHns: HEeCMEIEHHOCTb, COCTOATENbHOCTh |
5 GeKTHBHOCT: OIEHOK. JIOBEpHUTENBHBIH HHTEpBAl.
ITocTpoeHHEe  JOBEPUTENBLHOIO  MHTEpBala IS
MaTEMATHYECKOT0 OJKHIAHUS M TUCIEPCHH.

[TpoBepka CTAaTUCTHYECKUX
THITIOTE3.

I[Iposepka cTaTUCTHYECKHX TrHnoTe3. Kpurepuit cornacus
[TupcoHa.

KoppenauuoHHsi aHamus.
PerpeccHOHHBIN aHATH3.

KoppensuuoHHbIi aHanu3. PerpecCHOHHBIH aHAH3.
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2.1.1.4. S3bIK peaJH3alHH NPOrPaMMBbI

[IporpaMma JHCHMIUIMHBEI pealu3yeTcs Ha TOCyIapcTBeHHOM sA3blke Poccuiickoi
®enepallvi.

2.1.2. YYEBHO-METOIUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHHUE
JUCHUIIJIMHBI «Teopusi BepoSTHOCTH H MAaTEMATHYECKAS CTATHCTHKA

DJIeKTPOHHBIE pecypchl (M3AaHHSA)

Banaun, K.B. O61uas Teopus cTaTHCTHKH : yueGHOe mocobue : [16+] / K.B. banaun, A.B. Pykocyes.
— 3-e u3n., crep. — Mockea : [Jamkos u K°, 2020. — 312 c. : un. — Pexxum pocryna: no noarnucke. —
URL: https://biblioclub.ru/index.php?page=book&id=573143

Banaun, K.B. Teopus BeposTHOCTEH M MaTeMaTH4ecKas CTATHCTHKA :@ YueOHMK / K.B. banaun,
B.H. Baunsikos, A.B. Pykocyes. — 3-¢ u3n., crep. — Mocksa : Jlamkos u K°, 2020. — 472 c. : un. — Pexum
noctyna: no noanwcke. — URL: https://biblioclub.ru/index.php?page=book&id=573173

Ilankun, A.C. 3amaud ¢ pelueHHsMM [0 BbICLIEHl MaTeMaTHKe, TEOPHHM BEPOATHOCTEH,
MaTeMaTHYecKOH CTATMCTHKE, MaTEMAaTHYECKOMY MPOrpaMMHUpoBaHHIo : yuebHoe nocobue / A.C. lllankuH,
B.A. lllankuH. — 9-e u3n., crep. — Mockaa : Jlamkos u K°, 2020. — 432 c. : un. — (YuebHble M3naHus AJis
OakanaBpoB). - Pesxxum JocTyna: no MIOJMHCKE. -
URL: https://biblioclub.ru/index.php?page=book&id=573151

IIpodeccnonanbublie 0a3bl JaHHBIX, HHOOPMANHOHHO-CIIPABOYHBIE H TIOHCKOBbIE
CHCTEeMBI

Hayunas snextpoHHas 6ubnuorexa eLIBRARY .RU. Pexxum noctyna: http:/elibrary.ru.

Hayunas snektponHas OuGnuoreka otkperroro goctyna KuGepllenutka. Pexum noctyna:
http://cyberleninka.ru.

OneKTpoHHO-OMEIMOTeYHas cHcTeMa «YHHBepCHTeTCKas GubnuoTeka owsialiny». Pexum moctyna:
http://biblioclub.ru.

HudopmanyonHas cuctema «Hayunbiii apxusy. Peskim noctyna: hitp:/nayunbifapxue.pd.

Marepuaus! aas juyg ¢ OB3

Bech xouteHT DOBC mpencrasned B Buae (ailnoB cnenuanbHOro Qopmara Juis
BOCIIPOM3BE/ICHHS CHHTE3aTOPOM DPEYH, a TaK K€ B TECTOBOM BHIE, IPUTOJHOM JUIA TPOYTEHHUA C
HCII0JIh30BaHHEM dKPaHHOH JIYIIbl ¥ HACTPOHKOH KOHTPACTHOCTH.

2.1.3. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHHE JUCHUILIAHBI
«Teopusi BepOSITHOCTH H MAaTEMaTHYECKAA CTATHCTHKA»

Ceenenusi 00 OCHAIIEHHOCTH AMCHHMIUIMHBI CIIEMHAJH3UPOBAHHBIM M J1a00paTOPHBIM
000py/I0BAHHEM M POrPAMMHBIM obecnedyeHHeM

Ne | BupgzaHaTuid HanmenoBanne | OcHalmeHHOCTb CHEMHAJBHBIX Ilepeuennb
n\n CHeHAIBHBIX NoMeIeH i U noMeIleHHil 1 NporpaMMHOIo
noMemeHHi H €¢aMOCTOATENbHOH paboThl obecnedyeHns.
noMeleHuii 115 PexkBH3HTBI
CaMOCTOAITEJBHO MOATBEPRIAIOLIEr0
ii paboThl AOKYMEHTA
1 | Jlexuuu Vuebnas Mebenb ayaMTOpHas ¢ | OnepauuoHHas cHcTEMa
ayauTOpHs )15 konnuecTBoM pabounx mect B | Windows, odbucHbIH
NpOBEAEHHUS COOTBETCTBMHM ¢  KonuuecTBoM | maket Microsoft Office
JIEKLIUOHHBIX CTY[EHTOB, pabouee mecto | Jorosop Ne 43-12/1712-
3aHATHH npernojasarens, nocka | 2019 or 18.11.2019;
ayAMTOpHas.
KomneroTepHas TEXHHKA!
KOMIUTEKT MPOEKLIMOHHOrO
obopynoBaHHsA
(HOYTOYK/KOMMBIOTED, MPOSKTOP
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(B TOM 4Wcle MEpeHOCHOH),
NPOEKLIMOHHBIH JKpaH/nocKa).

IMpaktuueckue | YueOHas Mebenb ayMTOpHas ¢ | OnepauuoHHas cucTema
3aHATHA ayJAMTOPHA 114 KonuuecTBoM pabouux MecT B | Windows, opHCHBIH
KoHcynpTauuu | npoBeAeHHA COOTBETCTBMH ¢ KoJHuecTBOM | maket Microsoft Office,
Texywmi NpaKTHYECKHX cryneHtoB,  pabGouee  mecto | [loropop Ne 43-12/1712-
KOHTPO/b, 3aHATHH, npenoaaBaTess, nmocka | 2019 or 18.11.2019;
NPOMEXKYTOHHAsA | KOHCYJIbTaLHH, ayautopHas (au npoekuroHHsiH | MathCAD,
aTTecTalHsa TEKYLLero 3KpaH). Cuet-taktypa Ne
KOHTPOASA U [TepcoHanbHble komnbtoTepsl, | Tr066970 ot
npoMexyTouHoit | nepudepuitibie  ycTpoiictea B | 12.12.2008;
aTrTecTaluH cocTaBe  KinaBuaTypbl, Mblwy, | MathLab,
MOHUTOPA no KOJIMUECTBY | AKT MpeAocTaBjIeHH s
obyuaroLuxcs npae Ne Tr016165 ot
24.03.2015 na
OCHOBaHMH cuera Ne
Tr000014132 ot
19.03.2015, norosop Ne
43-12/247-2015 ot
19.03.2015.
CamocTositensd | [Tomemenus ans | MeGenb ayauropHas. OnepaLHOKHas cHCTeMa
as pabora camocrosTensHol | KommneroTepHas TEXHUKA: |y, 4oe o P
CTYZIEHTOB paboTsl NepcoHaIbHbIE KOMITBIOTEPRL, | - Mi;rosoft Office
ofyuatoLmxcs nepudepuiiHple  ycTpoHCTBA B Tlorosop Ne 43-12 /1712’_
COCTABE  KIABHATYPbI,  MBILIA, | 5 1g ' re 1] 9019
MOHHTOPA, ycTpoHcTRa Tlorosop Ha
NoAKIoYeHus K ceTd MHTepHeT, HpenoCTaBIIeHHe
dpsy 5 SMEKTPOHHYIO | 1 octosmHoro JocTyna K
MHOPMANMOHHO- ceTH MHTepHeT OT
obGpazopatensHyto cpeny HTH 30.12.2019 Ne 800037
(punuana) YpdY i -
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2.2. PABOYAS ITPOI'PAMMA JUCHHUIIJINHBI «CrnennanbHbie pa3aeibl GU3HKN

PabGouas nporpamMMa JUCHHIIJIMHEBEI COCTABJIEHA aBTOPaMH.

Ne m/m | @amuaua Uma OTyecTBo SCHEHRA. CLOuRHty Jo/KHOCTH Honpaanemonne
y4eHoe 3BaHHE
1 Xobiper AnexkcaHup - Crapumi JenaprameHT
AHATONIBEBUY npenojaBaTe | eCTeCTBEHHOHAYYH
b oro odpasoBaHHd

2.2.1. COIEP KAHUE U OCOBEHHOCTH PEAJIM3AIINN TUCHHUILINHBI
«CrenMajJbHbIe pa3aenabl QH3HKH»

2.2.1.1. TexnoJioruu 06y4eHHsl, HCIO/Ib3Yy€eMble PH H3YYEHHH THCUHILIHHBI MOIY ISt

Ipu  usyuenuu

OUCYUNTUHDI

«Cneyuanvuble  pasoenvl  (Qusuku»  UCHONb3YEMCs

mpaduyuonHasn (penpodyKmusHas) mexHonozus 0by4eHus.

2.2.1.2. IlaanupyeMble Pe3yabTATHI 00y4eHHsT (HHAMKATOPHI) N0 THCUHIIHHE
«CneunajbHble pa3iej bl QHIHKI

Kox u HaumeHOBaHHE
KOMIETeHIHH

ILranupyembie pe3yabTaThl 00ydeHHs (HHAHKATOPbI)

OIIK-1. Cnocoben
(hopMyTHpOBaTh U pellaTh
3a/la4M, OTHOCSIIHUECS K
npodeccroHaIBHOM
JeSATEeTEHOCTH, TIPUMEHSS
dyHnaMeHTaNBHBIE 3HAHUS
OCHOBHBIX 3aKOHOMEPHOCTEH
Pa3BHUTHs PUPOJBL, YETIOBEKA
1 obIecTsa

3Hanus:

OCHOBHBLIE  IIOHSATHS, 3aKOHBI M MOJEJIH  MEXaHHKH,
5IEKTPHYECTBA ¥ MarHeTH3Ma, KojaeOaHu# W BOJIH, KBAaHTOBOH
(U3UKH, CTATHCTUIECKOH (PU3UKH U TEPMOJAHHAMUKH;
OCHOBHBIE (DM3HMYECKHE BEIHYMHBI H (U3HYECKHe KOHCTAHTEL
UX OIpEIENIeH e, CMBIC, CIIOCOOBI H €IMHHUIBI HX H3MEPECHHS;
(GyHIaMeHTaIbHbIe (U3MYECKHE OIBITEL, HX POJIb B Pa3BUTHU
HayKH;

Ha3HAYeHHE M NPHHLMIBI JAeUCTBHS BaKHEHIIMX (DH3HUECKHX
puOOpOB.

Ymenus:

0OBACHUTL OCHOBHBIE HAOIIOaeMble IPUPOIHBIE H TEXHOTEHHBIE
ABNEHUA U 3QPEKTHI ¢ MO3ULMH QYHIaAMEHTATBHEIX (PUIHYECKUX
B3aMMO/IEHCTBHH, HCTOIKOBBIBATH CMBICIT (DU3HUYECKHX BEHYHH K
TIOHSITHI;

3aMMCHIBATh YPAaBHEHHS VI (PU3HUYECKUX BEJIMYHH, 3AITHCHIBATH
ypaBHEHHs POLIECCa  HAXOUTh €T0 PELIECHHUE;

paboTats ¢ mpubopaMu i 060pyI0BaHHEM COBPEMEHHOH
(u3ryecKoii 1a00paTopHH;

HCTIOJIB30BATh Pa3/IYHbIC METOMKH (PU3MUECKHX H3MEPSHUH 1
00pabOoTKH IKCIIEPUMEHTATIBHBIX JAHHBIX, B TOM YHCIIE C
TIPHMEHEHHEM KOMITBIOTEPHON TEXHHKH 1 HHPOPMAITHOHHBIX
TEXHOJIOTHH NPH peLLICHHH 3a/1a4;

HCII0/IB30BaTh METOIB! (PU3HYECKOIO ¥ MATEMATHYECKOIO
MOJIETIMPOBAHHS, & TAKKE IPHMEHSATH METOIbI HHU3HKO-
MAaTEMaTHYECKOr0 aHaH3a K PELIEHHIO KOHKPETHBIX
€CTECTBEHHOHAYYHBIX H TEXHHYECKHX IPoOIeM

Baagenns:

HaBBIKAMH HCIIOJIb30BaHUS METON0B (PU3HIECKOTO
MOJIETHPOBaHHsA B HH)KEHEPHOH MPaKTHKE;

IPYMEHEHHS] OCHOBHBIX METOJI0B (PH3HKO-MaTeMaTHIeCKOro
aHaJu3a JUls pelleHus eCTECTBEHHOHAYYHBIX 3a/1a4;
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TIPaBUIILHOM SKCIITyaTallly OCHOBHBIX IPHOOPOB H
obopymoBaHHs COBpeMEHHOH (u3muecKoi 1adopaTopuH;
06paboTKK M HHTEPIIPETALMY PE3YIbTATOB SKCIICPUMEHTA, B
TOM YHCJIE ¢ IPHMEHEHHEM KOMIIbIOTEPHOM TEXHUKH H
1H(pOPMAITMOHHBIX TEXHOJIOTHH.

OIIK-2. Cnocoben
(opMaTH30BEIBATE H PEIIATh
3aJ1aui, OTHOCALIHECS K
mpodeccHOHaIBHON
JIEATEIEHOCTH, UCTIONB3YA
METOIBI MOJIETUPOBAHUSA H
MaTeMaTH4eCKOrO aHaIu3a.

3uanus:

OCHOBHBIE (DU3MUECKHE 3aKOHBI, (DPHU3MYECKHE BEIHYMHBI H
KOHCTAHTBl, HX OIpeleleHHe, CMBICI M CIHHHIBl HX
H3MepeHuH, GpyHIaMeHTaIbHbIE pU3UYECKHe IOHATHS U TEOPUH
KJIACCHYECKOM U COBPEMEHHOH (QU3HKH.

Ymenusn:

HCIIONB30BaTh 3HAHHs O COBPEMEHHO# (DM3HMUECKOM KapTHHE MUpa
¥ 3BOJTIOLMH BeeneHHOH, IPOCTPaHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOCHHMH BEILECTBA UL IOHUMAHUS
OKPY’KAIOIIETO MUPA M ABICHHH IPHPOJIBI;

IIPUMEHSTE (PH3HUKO-MATEMATUYECKUE METO/IBI UL CO3AHNS
HOBBIX CPEJICTB H3MEPEHHS, METO/IOB H3MEPEHHS ¥ METOIUK
M3MEpeHHii, pa3pabaThiBaTh U IpeUIaraTh IJIaH MPOBEACHHS
(hH3MYECKOro HCCie0BaHusl, GOPMYITHPOBATE BEIBOIbI,
OIIEHHBATh COOTBETCTBHE BBIBOIOB ITOTyYEHHBIM JaHHBIM,
OLIEHHUBATh HAYYHYIO M IPHKJIATHYIO 3HAYUMOCTE CBOCH
pa3pabOoTKH.

Baanenus:

MeTOoZaMH (PU3UKO-MATEMATHIECKOrO ONHCAHUS H
MO/Ie/IMPOBAHHS IMHPOKOro Kiacca PU3NUECKUX ABICHUH H
TPOLIECCOB, OMPENEIISIOMMX TPUHIMIIEL PabOThI PA3TUYHBIX
TEXHHYECKHX YCTPOMCTB.

OIIK-3. Cnocoben
[IPOBOJHTH HUCCIEOBAHHUA U
M3BICKaHUS 1L PEIICHUS
IPHKJIAJHEIX HHKEHEPHBIX
3aJa4 OTHOCAIIUXCA K
npo¢ecCHOHAIBHOM
JIeITeIbHOCTH, BKITIOYas
IPOBEJIEHHE H3MEPEHHIH,

IUTAHHPOBAHHE U [IOCTAHOBKY

9KCIIEPUMEHTOB,
HHTEpPIPETALHIO
TIOJIY4EHHBIX PE3yJILTaTOB

3uanns:

TEOpETHYECKHE OCHOBBI, OCHOBHBIC IIOHATHSA, 3aKOHBI i MOZIEIIH
MEXAHHKH, MOJEKYIIpHOH  (H3UKH, OJIEKTpHYECTBA U
MAarHETH3Ma, OITHKH, aTOMHOH (u3MKH, (HM3HKH aTOMHOIO
gIpa M 4YacTHI, TEOpHH KoneOaHuii M BOJH, KBaHTOBOH
MEXaHHKH, TePMOIMHAMAKH U CTATHCTHYECKOH (QU3MKH;
METOJIOB TEOPETHUECKUX M IKCIIEPHMEHTAIIBHBIX HCCIIEeI0BAHUH
B (hHU3HKE.

YMmenus:

TTOHHMATh, H3/IAraTh H KPUTHYECKH aHATH3UPOBATh 0a30BYIO
ob1medu3nIecKyro HH(GOPMaIHIO;

TI0JIE30BATHCH TEOPETHYECKAMH OCHOBAMH, OCHOBHBIMH
TIOHSTHSIMH, 3aKOHAMH U MOZIETISIMH (DU3HKH.

Bnanenns:

(pU3UUECKUMH U MaTeMaTHYECKUMH METOaMH 06paboTKH H
aHa1M3a HHpOpMaluK B 061acTH 06med Qu3KKH.

2.2.1.3. Conepxanue qucuHnIaabl «CnennanbHble pasaebl buznxkm»

Kon Pazpen
pasaena Copep:xxanne
TIpencTaBnenue o mpupoje ceeta. CBeToBas BOJHA.
KorepeHTHOCTh M MOHOXPOMATHYHOCTb CBETOBBIX
1 BonHOBas ONTHKA BOJIH. IIpocTpaHCTBEHHASA " BpeMEHHas
KorepeHTHOCTh. CrocoObl MOJNYYeHHs KOTEPEHTHBIX
HCTOYHMKOB CBeTa. Pacyer HHTepdepeHUMOHHOU
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KapTHHBI OT JBYX KOTEPEHTHBIX HCTOYHMKOB.
Onrtuueckas JIHHA IYTH H OINTHYECKas pa3HOCTh
xona BonH. MuHTepdepeHLMs B TOHKHX IIJICHKax.
[Tosiocs! paBHOM TOMIIUMHEI (KIHH, Kombla HeroToHa)
¥ I0JOCHl paBHOrO HawioHa. [Ipaxmuueckoe
npumeneHue unmepg@epenyuu ceéema: Npoceemienue
onmuKy, KOHmMpolbL  obpabomiu  nosepxHocmell,

mouHoe uzMepeHue ONUH 0mMpe3sKoe.
Humepgepomemput.

Ipunmun Toitrenca-®penens. Metox 306 Openens.
T[IpsmonuHeiHOe pacrpocTpaHeHHe CcBeTa.

Iudpaxuus @PpeHens Ha KpyrjaoM OTBEPCTHH H
JUcKe. 30HHas IIaCTHHKA.

Iudppakuuss Dpaynropepa Ha OJHOH IIETH, HA
nu(paKIMOHHOM peLIETKE. JludpakumoHHEIE
crexkTpsl.  Judpakums ~Ha  OPOCTPAHCTBEHHOM
pemerke. Popmyna bparra-Bynsda. Hccnenopanne
CTPYKTYPBI KpUCTAILIOB. [Tonamue o 2orozpaguu.
EcTeCTBEHHBI M NOJSPU30BAHHBIA CBET. BuHBI
TOMAPH30BAHHOTO CBETA (JIMHEHHO-IIONSIPU30BAHHBIH,
NONAPU30BaHHBIA MO Kpyry H IO AJLTHIICY ).
[lonspusamus cBeTa INpPH  OTPAKEHHH. 3aKOH
Bproctepa. AHanu3 IOJSIPH30BAHHOIO CBETA. 3axkoH
Maoca. J[BoitHoe nydenpenomienue. [lonaponssl 1

0JIIPH3AIHOHHEIE TIPU3MBI. VckyccTBeHHAs
OnTHYECKas AHHM30TPOTIHA. Humepgepenyus
nONAPUI0BAHHO20 ceema. IIpumenenue

RONAPUI0BAHHO20 C6emd.

Onmuyecku 00HOpoOHasn cpeda. [ucnepcus ceemd.
O6racmu  HOPMATLHOU U AHOMANLHOU OUCNEPCUL.
Dnexmponnas meopus Oucnepcuu céema. Hsnyuenue
Baeunosa-Yepenxosa.

KranToBas ONTHKA

PaBHOBECHOCTB TETJIOBOIO M3ITyIEHHS.
DHepreTHyecKas CBETHUMOCTb. CnextpanbHas
IIOTHOCTH 3HEPreTHYECKOH CBETHMOCTH. AGCOIIOTHO
uepHoe Teno. 3akoH Kupxroga. Pacnpenenenue
SHEprHH B CIEKTPE abCOIFOTHO YEPHOTO Tesld. 3aKOHBI
Credana-bBonpriMana u BuHa.

KpanToBas rumoTesa uanydeHus. Popmyna [lnanka.
3akonsl  Credana-bonpiMaHa  Kak — CJIEACTBHE
(opmyel [Tnanka. OnTHyeckas NUPOMETPHS.
dotoanexTpudeckuit  dpdexr. OCHOBHBIE 3aKOHBI
pHewHero Gporoapdexra. PoToHEl. Macca H HMITYIIbC
dorona. YpaBHenue DHHIUTEHHA A dboToaddexra.
Muoro¢oToHHbIHA poroaddexr. BryTpenHuiH
doroaddexr.

Paccesaue (GOTOHOB Ha 3JIEKTPOHAX BEIIECTBA.
Teopus sdpdexra Komnrona. [laBieHue CBETa, €ro
KBAaHTOBOE H BOJIHOBOE€ 0OBsACHEHHE. }.IH&HCKTH‘-IGCKOG
eIHHCTBO KOPITYCKYJIpPHO-BOJIHOBBIX CBOHCTB
5IEKTPOMArHUTHOTO H3ITyYEHHUS.

3eMeHThI KBaHTOBOM

Onbitel  Pesepdopia 1O paccesHHIO  0-YaCTHIL

15




MEXAHUKH U aTOMHOH
bu3uKu

BelecTBOM. IliaHeTapHas MOJENb aroMa M €e
KpMTHKA C TO3MIMH  KJIaCCHYECKOH (GU3HKH.
[Tloctynatel Bopa. boposckas Teopus  aroma
Bojgopoja. JIMHeHdUaThIli CIEKTp aroMa BOJOPOJA.
[loTeHuMansl MOHM3alM¥ H BO30yxaeHus. Teopus
Bopa ji71st BomopoAonogo6HeIx cucteM. OrnbiT Ppanka
u Iepua. JIMCKPETHOCTh 3HEPreTHYECKHX YPOBHEH B
aTtoMme. 3aTpyAHEHUs TeopHH bopa.
KopryckyJIsspHO-BOJIHOBOH Jyalu3M CBOHMCTB 4aCTHIL
pemmecTBa. BonHbl ae Bpoitna. Oneitel J[aBHCCOHA H
Jlxepmepa. CsoidictBa BoOnH fe bpodins u HX
BEPOATHOCTHBIA CMBICIL. CooTHOIIEHHE
HeompeaeneHHOCTEH KaK [IPOSIBIEHUE
KOPIYCKYJISPHO-BOJIHOBOTO ~ JlyajusMa  CBOHCTB
marepuy. BosHoBas (QYHKIHS, €€ CTaTHCTHYECKHH
cMbICl, cBoifcTBa M HOpMHpoBKa. [IpuHIMN
NPHYMHHOCTH B KBAHTOBOM MeXxaHuke. CTallHOHApHBIE
COCTOSIHHUA. YpaBHeHue Ipenunrepa hid) £
CTAllMOHAPHBIX COCTOSHHIA.

Cpoboauas wyactuia. MuKpoyacTHIa B OJHOMEPHOIM
PSIMOYTOJTBHON IOTEHUMANBHOH sMe ¢ GECKOHEYHO
BBICOKMMH cTeHKaMu. KBaHTOBaHHE JHEPrHH H
HMIYJIbCA  YaCTHIIBL TynuenbHbI  3deKT.
[apMOHHYECKHH OCLHIIATOP.
KBanTOoBO-MEXaHWYeckas  3ajada I aroMa
BOZIOpOZIA. DJIEKTPOH B CepHuecKH CHMMETPHIHOM
none. KBaHToBBle uMcna: IJIaBHOE, OpOMTAalpHOE H
MArHHTHOE. DHEPreTHYEeCKHH CIIEKTpP 3JIEKTPOHOB B
atoMe. KBaHTOBaHHME MEXaHMYECKOr0o W MarHMTHOIO
OpOUTaIEHOTO MOMEHTOB 3JIEKTPOHA. HopmaisHBbIi
s pext 3eemana.

Oneir Illtepua u [epnaxa. CouH  310€KTPOHA.
CnuHoBOE KBaHTOBOE YUCIIO. [MpuHIMI
Hepa3IHIUMOCTH TOKIECTBEHHBIX YJacTHll.
depmuonbl W Gosonpl.  IIpuHIMI [Taymnu.
PacripenesieHde 3JMEKTPOHOB B MHOTO3IEKTPOHHOM
atoMe 10 cocTosHusM. Ilepuoguueckas cHCTEMA
snementos JI.1. Menneneesa.

Topmo3HoE PEHTTeHOBCKOE U3JTy4eHHE.
KopoTkoBoiHOBasA rpaHuIa CILIOIIHOTO
DEHTTEHOBCKOrO  CHEKTpa.  XapaKTepHCTHYECKUi
PEHTIeHOBCKHMii CTIEKTp. 3aK0oH MO3JIH.

CHOHTaHHOE W BBHIHYKJIEHHOE H3NydeHue. HBepcHas
3aCeNeHHOCTh SHEPreTHYECKHX YPOBHEH M CIOCOOBI
ee  ocymectBieHus. [IpuHnunmmanbHas — cxeMa
NeHcTBAsS KBAaHTOBOro reHepatopa. ['a3oBeli U
pyOuHOBBIH  nmasepsl. IIpuMEHEHME  ONTHYECKHX
KBaHTOBBIX T€HEPATOPOB.

DeMeHTHl KBaHTOBOH
CTAaTHCTHKU U QU3MKH
TBEPIOro TeJia

CBOWCTBAa KPHCTALIMYECKHX Tel. THIbI CBA3CH B
KpucTaUlax. neanbHble ¥ pealbHbIe KPUCTAIUIBL.

Cmamucmuyeckuil cnocob onucavus KolNeKkmued
yacmuy. DPazosoe npoCcmpanHcmeo. Sﬂmeumapuaﬂ
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avetika.  I[Inomunocme — cocmosanui 6  Pasoeom
npocmpancmee.

Ilosepxnocmv ~ Depmu. Ilowamue 0 KEAHMOGbIX
cmamucmuxax boze-Dunwmeiina u Pepmu-Lupaxa.
Pacnpedenenue  1eKmMpoOHOE  NPOBOOUMOCIU 8
Memainie NoO IHEpeusM npu  abconromuHom  Hyne
memnepamyp. OHepeus Depmu. Beipodicoennwvii u
HeBLIPONCOCHHbII  DNEeKMPOHHbLI  2as.  Bausanue
memnepamypsl  H4  pacnpeoenenue  3NeKmMpOoHOS.
Temnepamypa Pepmu.

Ouepeemuueckue  ypogHU  C60000HBIX — AMOMOG.
Obobwecmenenue  31eKMPOHOE6 6  Kpucmaiie.
DHnepeemuueckue 30Hbl 6 kKpucmanne. Pacnpedenenue
2NeKMPOHOE NO dHepeemuieckuM 30Ham. Barewmuas
30Ha. 3ona npoeodumocmu. 3oHa 3anpewyeHHvIX
IHepull. Onepeus aKkmueayuu. Memannut,
OusNeKmpuUKY, — NONYNPOBOOHUKY.  Dppexmusnas
macea MeKmpoHa 6 Kpucmaiie.

Ionynpogoonuxu.  Cobcmeennas — nposOOUMOCHb
nonynpogoonuxos. Keasuuwacmuyvl — 21eKMpPOHbL
nposodumocmu U Obipku.  Yposens Depmu 6
cobCcmeEeHHbIX RONYNPOBOOHUKAX. Ipumecnasn
Npo60OUMOCHb  HONYNPOBOOHUKOE. INEKMPOHHbIU U
ObIPOYHbBLU HONYNPOBOOHUKU. TemnepamypHas
3QBUCUMOCTMb 21eKMPONPOBOOHOCMU
nonynpoeoodHuxos. Tepmucmopbi.

Konmaxmuule asnenusn 6 nonynpogooxuxax. Konmaxm
NEKMPOHHO20 U OBIPOUHO20 NONYNPOGOOHUKOE (D-N
nepexod) u e20 601bM-AMNEPHAA XAPAKMePUCMUKA.
ITonynpoeoonukossle Ouodbl U MPAH3UCHIOPbL.
Domoanexmpuyeckue AGNEHUA € NOAYNPOGOOHUKAX:
omonposodumocmy,  GHYmpeHHull  homosppexm,
pomosaghghexm 6 3anupaiowjem cioe.

Iousmue o ¢ononax. Pacnpedenenue (oHOHO8 nO
sHepeusm. Tennoemkocms Kpucmaaida npu HUSKUX u
gvicokux memnepamypax. Ilonamue o K6AHMOBOU
meopuu  MeNIONPOBOOHOCMU  mMEepoblx  men U
NEKMPONPOBOOHOCU Memannos.
Xapaxmepucmuyeckan memnepamypa Jlebas. 3akonbl
Jlebas. Ceepxnpogodumocms. Maznumhble ceolicmsa
C8epXnPOBOOHUKOS. BovicokomemnepamypHas
C8epPXNPOBOOUMOCTb.

DneMeHThI PU3HKH
aTOMHOTO s1ipa U
3IIEMEHTaPHBIX YaCTHIL

XapakTepuCTHKa aTOMHOrO ffapa: 3apai, Macca,
pasMmep, IUIOTHOCTB. MaccoBoe H 3aps10BOE HHCIA.
CocraB smpa. Hyxmonsl. HM3zotomer.  M3o6apsl.
BzauMo/elicTBHE HYKJIOHOB. [ToHSATHE O CBOHCTBAX M
npupoje sAepHBIX cui. JleheKT Maccel H JHEpPruu
CBA3H sJIEP.

PanuoakTHBHOCTb. PanHoakTHBHEIE PAIBL
Kunernyeckuif 3akOoH paJHOaKTHBHOIO pacmajia.
[TocTosiHHAs paJMOAKTHBHOTO pacmana. AKTHBHOCT
paJMOaKTHBHOIO  BellecTBa. 3aKOHOMEPHOCTH M
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IPOHCXOXKAeHHE alb(a-, OeTa- M raMMa - H3JIy4CHHUS]
ATOMHBIX SIZIEP.

SlnepHble peaklMM M 3aKOHBI COXpaHeHM:A. Peakius
neneuus sapa. Llemnas peakuus nenexus. Ilonarue o
saepHOi aHepreTHke. PeaklMu CHHTE3a aTOMHBIX
agep. [lpobmema  ympaBiseMBIX — TE€PMOSAEPHBIX
pEaKLyui.

Ob6mue CBOMCTBa 9JIEMEHTapHBIX 9acTHIL.
Krnaccudukanus sneMeHTapHBIX YacTHIL, HX B3aMMHas
npespaiiaeMocThb. JlenToHsl. Asnponsl. Ksapku.

2.2.1.4. SI3bIK peaJM3alMu NPOrpaMMbl

[IporpaMMa JUCUMILUIMHBI pealH3yeTcss Ha TOCYyJapCTBEHHOM s3bike Poccuiickoi
Oenepanuu.

2.2.2 YYEBHO-METOJIUYECKOE U WH®OPMAIIMOHHOE OBECIIEYEHUE
JUCHHUIIJIMHBI «CneunajabHble pa3aeibl GHIHKH»

DJIeKTPOHHBIE pecypchl (M31aHuA)

1. A6npaxmanoBa, AX. @usuka. OIEKTPHYECTBO: TeKCTH Jnekuud / AX.
A6npaxmanoBa ; MunHCTepcTBO OOpasoBanuss M Haykd P®, Kasanckuil HalHOHATBHBIH
HCCIIeIOBaTeNbCKUil  TexHonoruyeckuit yuusepcuter. — Kasanp : Kasanckuii Hay4HO-

HCCIIeI0BaTeNbCKHil TexHoMorHyeckuii yuusepeutet, 2018. — 120 c. : cxeM., Tabm., wi. — Pexum
moctyna: no noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=500426.

2. Huxepos, B.A. ®usnuka ais By30B: MexaHHKa M MoNeKynspHas ¢usuka / B.A.
Huxepos. — Mocksa : Jamkos u K°, 2017. — 136 c. : Tabx., rpad., cxem. — Pexxum Jocryna: mo

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

3, Huxkepos, B.A. ®usuka: cospeMeHHsli kypc / B.A. Hukepos. — 4-¢ u3z1. — Mocksa :
JlamkoB u K°, 2019. — 452 c¢. : w1 - Pexmm joctyma: mo mommucke. — URL:
http://biblioclub.ru/index.php?page=book&id=573262.

4. Crapony6uesa, I'.II. Kypc nekumii mo (usuxe: MexaHHKa, MOJIeKyIsApHas (u3NKa,

TepMoJMHaMHuKa. OnektpudectBo M Mardermam / [.II. Crapomybuesa, A.A. XalleHKO |
denepanbHOe  TOCYIApCTBEHHOE  Olo/KeTHOe — 00pa3oBaTeNbHOE — YUPEKIECHHE  BBICIICTO
npodeccHoHATBHOro 06pasosanis CTaBpONOJIBCKHH roCy1apCTBEHHBIN arpapHblid YHHBEPCUTET. —
CraBpomnois : CTaBpoNoILCKUi TOCYIaPCTBEHHbIH arpapHbli yHuBepcuteT, 2017, — 169 ¢. : mn. —
Pexxum noctyna: o noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=485008.

Ipodeccnonanbubie 0a3bl JAHHLIX, HHPOPMALHOHHO-CIIPABOYHBIE M IMOHCKOBbIE
CHCTEMbI

Hayunas anextponnas 6ubnuoreka eLIBRARY.RU. Pexum nocryna: http:/elibrary.ru.

Hayunas onekTponHas OuGnuoTeka otkpeitoro goctyna KuGepllenutka. Pexum noctyna:
http://cyberleninka.ru.

DnekTpoHHO-GMGAMOTeUHas cucTeMa «YHuBepcUTeTcKkas GubnuoTeka oHnaithy». Pexum nocryna:

http://biblioclub.ru.
UndopmarmoHHas cuctema «HayuHbii apxusy». Pexxum goctyna; http://Hayunbiitapxus.pd.

Marepuab! s jun ¢ OB3

Bech konteHT DOBC mpencrasned B Buae (ailnoB cnenuanbHOro (Qopmara st
BOCIIPOH3BEICHHA CHHTE3aTOPOM PEYH, a TaK K€ B TECTOBOM BHIE, IIPUTOJHOM JJIA [IPOYTEHHA C
HCIIOIb30BAaHUEM IKPAHHOM JIYNbl H HACTPOMKOM KOHTPACTHOCTH.
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2.2.3 MATEPHAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUTIIMHBI
«CrenHa/IbHBIE pa3aeiibl QU3HKH?

Ceenennsi 06 OCHAIMIEHHOCTH AHCIHUILIHHLI CHENHAIH3HPOBAHHBIM U Ja00pATOPHBIM
06opy/i0BAHHEM H MPOTrPAMMHBIM o0ecredeHneM

Ne | Bup saustuii Hanmenosanue | OCHAIEHHOCTH CHEMHAJLHBIX Ilepeuenn
m\n CHEenHAILHBIX noMemennil i moMemenni JJs NPOrpamMMHOro
noMemenui u CaMOCTOSITEJILHOI paboThl oGecrnieyeHHS.
noMelleHHil 1is PexBu3uTHI
CaMOCTOSITEIbHO NOATBEPIKAAIIEro
it paGoThl JOKYMEHTa

1 | Jlexuuu Yuebuas MeGens ayaIMTOpHas ¢ | OmnepalMoHHasA CHCTEMA

ayauTopus U1 xonmuuecTBoM pabounx mect B | Windows, opuCHBIH
MpoBeJeHHUs COOTBETCTBMM ¢ kojiduectBoM | nakeT Microsoft Office
JEKLIMOHHBIX cTymenros,  pabouee  Mecto | Jlorosop Ne 43-12/1712-
3AHATHH rnpenojaBaTens, nocka | 2019 or 18.11.2019;

ayIMTOpHAas.

KomnsrorepHas TEXHHUKA:

KOMILIEKT POEKLIMOHHOTO

obopynoBaHHs

(HOYTOYK/KOMIIBIOTEp, TIPOEKTOP

(B TOM uHCcle [epeHOCHOM),

IPOEKLIHOHHBIH IKPaH/I0CKa).

2 | Ilpakruueckue | YueOnas Mebenb ayIHTOpHAad ¢ | OnepaunoHHas cHCTeMa
3aHATHS, ay[MTOpHsA 171 Ko/MuecTBoM pabounx MecT B | Windows, oduCHBIH
JlaGoparopHble | MpOBENEHHA COOTBETCTBHH ¢ KonmuuecTBoM | makeT Microsoft Office,
paboThI MPaKTUIECKHX cTynento,  pabouee  mecto | Jlorosop Ne 43-12/1712-
KoHcynpraMy | 3aHATHH, TIpernoaaBareis, mocka | 2019 or 18.11.2019;
Texymuit nabopaToOpHLIX ayuTopHas (MIM NPOEKLHOHHbIA
KOHTPOJIb, pabor, SKpaH).

MPOMEXKYTOYHAs | KOHCY/bTALUH, [lepcoHanbHble KOMTBIOTEPBI,

arTecTalusa TEeKyLLero nepubepuiiHble  YCTpPOHCTBA B
KOHTPOJIA H CcOCTaBe  KJIABHMATYyphl,  MBILIH,
NPOMEKYTOUHOH | MOHHTOpa no KOJIMYECTBY
aTTeCTaLlH obyuaromuxcs

3 | Camocrosrensn | ITomemenus s | MeGenb ayauTopHas.

9 OrnepaunoHHas CHCTEMA
as pabora camocTrosTensHol | KoMnbroTepHad TeXHHKA: | . "
indows, o(hHCHBII
CTYeHTOB paboTsbl rnepcoHaIbHbIE KOMIIBIOTEPBI, | oo \1i o8 Office
oGyuaroLmxcs nepudepuiiiple  ycrpoHcrsa B T 43_12{,1712’_
cocTaBe  IABMATYPbL,  MBILIA | b1 g o 51g 11 9019,
MOHHMTOpA, ycTpoicTBa
nojKIoUeHnus Kk cetu VHTEpHET, gggﬁggfag;eﬁne
f{ifb?:muuozﬁo- SMEKTPOHAYIO | 1o crosmHOro JIOCTyTIa K
= ceTH MHTEpHET OT
obpazosarenbHylo  cpeny HTH 30.12.2019 Ne 800037
(hunuwana) YpdY T B
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2.3. PABOYAS ITPOTPAMMA JUCIHHIIJIUNHBI «/Inddepenunaibubie ypaBHEHHD)

Paboyas nporpaMMa JUCIHILUIMHE COCTABICHA aBTOPAMH:

Ne i/ | @amuians Umsa OTyecTBo SRR ARG, J0/ZKHOCTD Nonpasnenesme
y4eHoe 3BaHHE
1 JlemmHA K.().-M.H., JIOIIEHT JlenapramMeHT
Enena JleoungoBHa JOLEHT €CTEeCTBEHHOHAYYH
oro 06pazoBaHusd

2.3.1. COIEPKAHUE 1 OCOBEHHOCTH PEAJIM3AIIUA TUCHHUILJIMHBI
«TuddepeHumHaIbHbIe YPABHEHHI

2.3.1.1. TexHo10rMM 00y4eHHs, HCIO/Ib3YyeMble MPH H3Y4eHUH TUCLHIITHHBI MOLY 151

Ipu usyuenuu OUCYUNNUNLL UCNONL3YIOMCA  CMEUAHHbIE  MEXHOL0ZUU obyuenus (c
npuUMeHenUeM 3NeKMpOHHOZ0 06Pas06amenpHo20 Kypca).

2.3.1.2. IL1anupyeMble pe3y/bTaThl 00ydenns (HHAMKATOPLI) M0 THCUHILTHHE
«/InddepeHuHATbHBIE Yy PABHEHH

Ko 1 HaMMeHOBaHHEe
KOMIIETEHIIHH

ILnanupyemblie pe3yibTaThl 00y4eHHs! (MHIHKATOPBI)

OIIK-1. Cnocoben
(hopMynIHpOBaTh U pelIaTh
3a/1a4M, OTHOCAIIHECH K
npoeCCHOHAIBHOM
JEeATeTbHOCTH, IPUMEHSIS
(yHIaMeHTaIbHbIE 3HAHUS
OCHOBHBIX 3aKOHOMEPHOCTEH
Pa3sBUTHS IIPUPOIEI, YEIOBEKA
U obuiecTsa

3nanus:

OCHOBHBIE TIOHATHS ¥ METO/IbI aHATHTHYECKO# reOMEeTpHUH,
MaTeMaTH9ecKHil aHaTIH3 U JIMHEHHYIO anreopy;
[10CJIEI0BATEIFHOCTH B Psifbl, Tu(depeHIHaibHOe H
MHTErpaNbHOE HCUHCIIEHHE, Tu(hepeHIHanbHbIe yPAaBHEeHHA.
Ymenus:

MaTeMaTH4YeCKHe METOIBI JJIs pelieHHs MPaKTUIECKHX 3a1at,
HCIIOJIBE30BATE METO/IBI MAaTEMATHUECKOro MOJEIHPOBAHHUS, &
TAKKE IPUMEHATE METO/bI MaTeMaTHYECKOro aHaIi3a K peHICHHIO
KOHKPETHBIX €CTECTBEHHOHAYHBIX M TEXHHHECKHX npobieM
Bnapenns:

HABBLIKAMH HCIIOJIB30BaHMA METOI0B MAaTEMATHIECKOI0 aHaIN3a
B MH)KEHEPHOH IIpaKTHKE;

HaBBIKAMM [IPUMEHEHHUS OCHOBHBIX METOJI0B MATEMATHIECKOTO
aHaNIH3a Ul pelIeHHs €CTECTBEHHOHAYYHBIX 3a/1ad.

OIIK-2. Cnocoben
(opManH30BLIBATE M pEIIaTh
3a/1a4H, OTHOCAIHEC K
npo(eccCHOHANBHOM
JesATeEHOCTH, HCIIOIb3Ys
METO/IBI MOJIETHPOBAHHUS 1
MaTeMaTHYeCKOTo aHaJn3a.

3HaHus:

OCHOBHBIE [IOHATHS KJIaCCHYECKOH MaTeMaTHKH.

Ymenus:

TIPUMEHSTh MaTeMaTHYECKHIE METOIBI U PELICHHA
1pohecCHOHATBHBIX 3a/1a4.

Baapenns:

METOJAMH MaTeMaTHUECKOI0 ONMCAHUA U MOJIEIMPOBaHMS
IMHPOKOT0 Kiiacca (QU3MYECKHX SBICHUH U IIPOLECCOB,
OTIpeIe AU IPUHIKINE! PAOOTHI PA3IMYHBIX TEXHAIECKHX

NPUKITATHBIX HHKEHEPHBIX
3a/1a4 OTHOCSIIUXCS K
npodecCHOHAIBHOM

yYCTPOMCTB.
OIlK-3. Cnocoben 3HAHUS:
TIPOBOZIUTH HCCIIENOBAHMA TEOpPETHYECKHE OCHOBBI, ~OCHOBHBIE  IOHATHA, TCOPEMBL
M3BICKAHMs TS PEILICHHS MaTeMaTHKH;

Ymenus:

TIOHHMATh, U3JIATaTh ¥ aHATM3MPOBATh 0a30BYHO HHPOPMALIHIO;
Baapenus:
MaTeMaTHYeCKUMH MeToaMi 00paboTKK U aHaIu3a
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JesSTeIbHOCTH, BKJIIOYast uHpopMaIiyK B 061aCTH MPO(PeCCHOHATBHON JIEATENBHOCTH.

NpOBEICHHE H3IMEPEHHIA,
IUITAHHPOBAHKE U IIOCTAHOBKY
AKCIIEPUMEHTOB,
HHTEPIIPETAIHIO
IOJIy4EHHBIX PE3yJIETaTOB

2.3.1.3. Conep:xanue aucuunaunbl «/lnddepennuaibubie ypaBHEHHD)

ConpepxaHHe

3amayy, IPUBOAUMEIE K JU(depeHIHanbHbIM
ypapHeHHsM. OCHOBHBIE OHSATHS: IIEPBBIH HHTEIPAl,
o6muit nuTerpan, sanaya Kommn. Teopema Komrn
CYLIECTBOBAHMSA ¥ €IMHCTBEHHOCTH PEIICHAS
nubdepeHIHATEHOTO ypaBHEHHs IEPBOTO MOPAIKA.
HenpoaomKHMOCTh peleHusl. 3aBUCHMOCTD OT
HayalbHBIX JAHHBIX H OT IPaBOH YacTH ypaBHEHHS.
TIpocTeiimue quddepeHIHANBHEIE ypaBHEHHI.
YpaBHeHHUS B ONHBIX M pepeHumanax. OcoOsle
TouKH U 0cobBIe pemenns. Ypasuenue Kiepo u
Jlarpanxa. Orubarommas JUHAS.. FI30roHaIbHbIC
TPAaeKTOPHH.

Teopema  CyIIeCTBOBAaHHMS M  EIMHCTBEHHOCTH
pemenust AU(QEpeHIHATEHOTO  YPAaBHCHHA  1-TO
nopsiaka. [loHmkeHne nopsaxa AudQepeHuanbHoro
ypaBHEHHS. [TocTpoeHnue obruero peLieHus
nMHeiiHOro HeogHOpomHoro audQepeHIHaTbHOro
ypaBHEHHs ~ n-TO  TOpsaka ¢ TOCTOSHHBIMH
ko3 dunrentaMu. MeToA BapHallli IPOU3BOJIBHBIX
IOCTOSIHHBIX. HopmaieHeIe CHCTEMBI
nudepeHIHATBHEIX  YPaBHEHHH. JIuHAMHUUECKHE
cuctempl. asoBoe IMPOCTPAHCTBO. Y CTOHYMBOCTE
pemenuss 10  JIamyHOBY.  ACHMITOTHYECKad
ycToHUMBOCTh. KpuTepHit yCTOHYHMBOCTH I10 TIEPBOMY
PUOJIMKEHHUIO.

Kanonndeckne OpMel B KiaccHuKarys ypaBHEHHH
B UACTHBIX IIPOM3BOAHBIX  BTOPOro  IMOpsKa.
XapakTepHUCTHYECKOE —YPaBHEHHE. 3amaya Komm,
KpaeBble 3a]ayl, CMELIaHHbIE 3a/a4H. 3amaya Kommw
JUIA OZHOMEPHOTO BOJHOBOro ypasHeHus. dopmyna
Jlanambepa. Pemienue ypaBHEHHUA KoJiebaHu#l CTPYHBI
METOJIOM pazjeneHus nepeMeHHBIX
(Dypbe).YpaBHEHHE pacTIpe/ICNIEHUs TCILIA. Pemenne
mepsoil  KpaeBo#  3ajauyM Ul YPaBHCHHA
TEMIONPOBOAHOCTH METOOM KOHEYHBIX Pa3HOCTEH.
Pemmenue 3amaydl O PpacIpOCTpaHEHHH TeEIia B
HEOTPAHMYEHHOM ~CTEP)KHE METOJOM  pa3Je/icHUs
nepeMeHHbIX; HHTerpa ITyaccona.

Kon Pazgen
pasgena

1 IuddepeHunanbHble
ypaBHEHHs MIEPBOTO MOpAAKa
JubdepeHnnanbHbIC
ypaBHEHMS BBICIIHX

2 HOPSAIKOB ¥ CHCTEMBI
md depeHIHaTBHBIX
ypaBHEHHH

3 VpaBHEHHs MaTEMaTHYECKOH
(bu3KKH

4 BapuanuoHHOE HCUHUCICHHE

OcHoBHas 3aj7ada BapHUALMOHHOTO  HMCYHMCICHHI.
HeobXoauMble yCIOBHS 3KCTpeMyMa (yHKIHOHANA.
YpaBHEHHE Dinepa-Jlarpanxa. Ycnosus
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Beitepmrpacce, Jlarpamka u SIkoOH. O600611EeHIS
npocTeiieii 3a1a4u BapHalOHHOr0 HCIHUCICHH.
Mertons! Putna, ByoHnosa-I"anepuna penieH s
BapHalMOHHAIX 3a/1a4.

Opurunansl 1 u3sodpaxenus. [Ipuvepsr BBIUUCIIEHHHA
nzobpaxenuil. J{uddepeHnpoBaHUE H
MHTErpupoBaHue H300paxkeHnit. OCHOBHBIE TEOPEMBI
OTepaliOHHOT0 HCUHCIIEHUS (TEOPEMEI nono0us,
3amas/bIBaHMsA, CMEIIEHUS, YMHOKEHHU).

5 Onepanuonnoe ucuucnenne | JuddepeHnupopanne 1 HHTEIPHPOBAHHC
opuruHaioB. [Tpunokenre K HHTErPHPOBAHHIO
TMHEHHBIX AudepeHIHaTbHbIX yPAaBHEHHH ¢
OCTOSHHBIME K03 puIeHTaMu. TeopeMbl
pasnosxenus. Gopmyia obparuenns Pumana-
MennuHa.

2.3.1.4. SI3bIK peajH3alMH NPOrpaMMBbl

[IporpaMMa [JUCLHUIIIHHBI ~peanu3yeTcs Ha roCyIapCTBEHHOM  sI3BIKE Poccuiickoit
OenepalyH.

232 YYEBHO-METOJWYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHHUE
JTUCHUIIJINHBI «/{uddepenunanbubie ypaBHEHH

JeKTPOHHbIE PecypChl (H3IAHMHS)

Barud, J.B. UucneHHoe MOAEJMPOBAHWE  AHHAMHMHYECKHX CHCTEM, OMNMCBIBAEMBIX
0OBIKHOBEHHBIMH AUpdepeHIHaNbHBIMU YPaBHEHHUAMH yueGHoe nocobue : [16+] / JI.B. Barun ;
HoBocHGHpCKHiT roCyAapCTBEHHbIH TEXHWYSCKMH YHHBEPCHTET. — Hosocubupck : HoBocuOHpCKHit
rocyapCTBeHHBIH TEXHUYECKHH YHUBEPCHTET, 2019. — 63 c. : Tabn., rpad., un. — Pexxum gocTymna: no
noanucke. — URL: https:/biblioclub.ru/ index.php?page=booké&id=573956

Hazaposa, T.M. ludpdepeHipnanbHeie ypaBHCHHS yueGHoe nocobue : [16+] / T.M. Hasaposa,
V.M. Ilynsunes, B.B. Xa6nos ; Hosocubupckuii rOCYJapCTBEHHBIH TEXHWUYECKHH YHHBEPCHTET. —
HosocuGupek : HoBocGupeKHii rocy1apeTBeHHbIH texnuyeckuit yausepeuret, 2017. — 100 c. @ nn. -
Pesxxum aoctyna: no noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=576428

Xamuaynnus, P.51. MaTemaTyka: 6a30BbIH Kypc [16+] / P.A. XamuyuinH, B.LI. 'ynusiH. — 5-
e u3n., nepepab. u jgon. — MockBsa : YHUBEPCHTET Cuneprus, 2019. — 720 c. — (YHuBepcuTeTCKas
cepus). - Pexxum A0CTyna: no MOATHMCKE. -
URL: https://biblioclub.ru/index.php?page=book&id=571501

IpodeccronanbHbie 0a3bl JaHHBIX, HH(OPMALHOHHO-CIPABOYHBIE H TOHCKOBbIE
CHCTEMBI

Hayunas anekTpoHHas 6ubnnoTeka eLIBRARY.RU. Pesxum noctyna: http:/elibrary.ru.

Hayunas osnexkTpoHHas OuOmuoTeka OTKpBITOrO J0CTyrNa KubepJlenunka. Pexum aocTyna:

http://cyberleninka.ru.
DnekTpoHHO-O0MOAHOTEYHAsA CHCTEMA «YHuBepcuTeTckas Oubnnoreka oHnaiiH»y. PexxuM poctymna:

http://biblioclub.ru.
MHbopmauuoHHas chcTema «Hay4Hbli apXuB». PexxuM poctyna: http://HayuHbliapxuB.pd.

Matepuansi aas aun ¢ OB3

Bech xoHTeHT DBC mpencrasied B Bujae (ailioB  CIEHHAIBHOTO ¢opmara I
BOCIIPOM3BEICHHS CHHTE3aTOPOM PEHi, a TaK Xke B TECTOBOM BUIC, IPUIOIHOM JUIl MPOYTEHHUA C
HCIIONb30BaHMEM SKPAHHOM JIyIbl ¥ HACTPO#KOH KOHTPACTHOCTH.
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2.3.3. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE TUCIUTLIHHBI

«/IudpdepeHunaIbHbIE YPABHEHH

Caeennsi 06 OCHAIEHHOCTH JMCHMILIMHBI CIIEUHATH3HPOBAHHBIM H J1a00PaTOPHLIM
000py10BaHHEM U NPOrPAMMHBIM 00ecneseHneM

Ne | Bup zanaruii HaunveHoBaHHe OcHalEHHOCTh CNeNHANbHBIX Ilepeuenn
m\n cnenHaIbHBIX noMeleH i H oMele i A1 NporpaMMHOro
noMeleHHi u €cAMOCTOSATEIbHO# paboThI obecnevyeHHs.
noMemeHHi 15 PekBH3HTHI
€aMOCTOATEIbHOMH NOATBEPRIAIOUIErD
paboThl JOKYMeHTa

1 | Jlekuun VuebHas MebGenb ayauTopHas ¢ | OnepaunoHHas

ayauTopHs s konuuecTBoM paBounx wmect B | cuctema Windows,
MPOBEEHHA COOTBETCTBMH C  KOJIMYECTBOM | OMCHBIN makeT
JIeKLMOHHBIX cTyseHToB,  pabouee  MecTo Microsoft Office
3aHATHH npernojaBareis, nocka | JloroBop Ne 43-

ay[HTOpHas. 12/1712-2019 ot

KomrmbroTepHas texuuka: | 18.11.2019;

KOMIUIEKT MPOEKLIHOHHOTO

obopyaoBaHHs

(HOyTOYK/KOMMBIOTEP, TMPOEKTOP

(B TOM uuCle TMEPEHOCHOM),

NPOEKLMOHHBIH 3KpaH/I0cKa).

2 | [IlpakTHyeckue YyebHas Mebenb ayuTOopHasn ¢ | OnepauyoHHas
3aHATHA ayauTopus A konuuecTBoM paGounx mect B | cuctema Windows,
KoHcynpTaruu | NpoBeAeHUs COOTBETCTBHM C  KOJMYECTBOM | O(HCHBIH MaKeT
Texyumii npakTHYECKHX cTyneHtoB, — pabouee  MecCTO Microsoft Office,
KOHTpOJIb, 3aHATHH, npenojasarens, nocka | Jloroeop Ne 43-
TIPOMEXYTOYHAs | KOHCYJ/IbTALMUH, ayMTOpHas (WM MPOEKUMOHHBIA | 12/ 1712-2019 ot
aTTecTalHs TEKYILLETO 9KpaH). 18.11.2019;

KOHTPOJIA H [lepcoHanbHbIE kommbioTepsl, | MathCAD,

MPOMENCYTOUHOH nepudepuiiHple  YCTpoHCTBa B Cuert-daktypa Ne

aTTeCTaluH coctaBe  KiaBuatypel, MbimH, | Tr066970 ot
MOHHTOPA no konuuectsy | 12.12.2008.
o0yyarolMxcs

3 | CamocrosarensH | [lomewienus ais Mebenb ayauTopHas. OnepauvoHHas
as paborta camocrosTensHOH | KoMmbroTepHas texHuka: | cucrema Windows,
CTYEHTOB paboThl nepcoHallbHbIe KOMITBIOTEPBI, | O(PHCHBLIH MaKkeT

obyyarolmxcs nepudepuiiHele  YCTPOHCTBA B Microsoft Office,
cocTaBe KJIaBMaTypel, MbilH, | JloroBop Ne 43-
MOHMTOPA, yerpoiictea | 12/1712-2019 ot
nonkmouenuss Kk cerd Hurepuer, | 18.11 .2019;
JOCTYTI B 31eKTpOoHHYIO | JloroBop Ha
HH(OPMaLIMOHHO- npeaocTaBieHHe
obpasosaresnbHyio cpexy HTH | mocrosHHOro foctyna
(hpunuana) YpdV k ceTH HIHTepHeT oT

30.12.2019 Ne 800037
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2.4. PABOYAS ITPOTPAMMA JUCHHUITJIMHBI «/IuckpeTHasi MATEMATHKAY

Pa6oyas nporpaMma JUCLHIUIMHEI COCTaBI€Ha aBTOPaMH:

Ne n/n | @amuausa Uma OTyecTBo S CIeeHE, Jo/KHOCTD Hoapmenenue
y4eHoe 3BaHHe
1 Kyuepenko Haranes - Crapuuii JlenapraMeHT
BuxroposHa npernojaBare €CTEeCTBEHHO-
b HAYYHOTO
o0pazoBaHus

2.4.1. COAEP)KAHUE 1 OCOBEHHOCTH PEAIM3AIITMH TUCHUAIIINHBI

«/{uckpeTHass MaTeMaTHKA»

2.4.1.1. TexHoJiorun o0y4eHHsl, HCNOJIb3yeMbIe NPH H3YHYeHHH JHCUHMIIHHBI MOAY I

Ipu usyvenuu Oucyuntunvl «/Juckpemuas mamemamuxay ucnone3yomcs MpaouyUOHHAA
(penpodyKmugeHas) mexHono2us 06y4eHus.

2.4.1.2. IlnaHupyeMble pe3yabTaThl 00y4eHHs (MHIHKATOPBI) N0 AMCUHILIHHE

«/lucKkpeTHasi MATeMaTHKA»

Koa 1 HauMeHOBaHHe
KOMIEeTeH I HH

Il1aHupyemble pe3yabTaThl 00y4eHus (HHAHKATOPbI)

OIIK-1. Cniocoben
(OpMYTHpPOBaTh H PELLATh
3a/1a4M, OTHOCAILMECH K
npodeccHoHaIbHOH
JIEATENILHOCTH, IPUMEHSAS
(yHIaMEeHTaNbHbIE 3HAHUS
OCHOBHBIX 3aKOHOMEPHOCTEH
pa3BUTHS MPUPO/BLI, YEIOBEKA
u ol1ecTsa

3uanus:

OCHOBHBIE TIOHATHSA 1EMEHTOB MATEMATHYECKOH JTOTMKH, AUCKPETHOM
MaTEMaTHKH,

OCHOBHbIE METO/Ibl TEOPHH MHOXKECTB, MATEMATHYECKOH JIOTHKH, anredpsl
BbICKa3bIBAHHH, TEOPHH rpadoB, TEOPUH AITOPHTMOB;

OITK-2. CrniocobeH
dbopManu30BBIBaTh U PELIATh
3aJ]auu, OTHOCALLHECS K
npogeccHOHaIbHOM
NeSATeNbHOCTH, HCTIONB3YA
METO/Ibl MOZE/TMPOBAHHS U
MaTeMaTH4eCKOro aHau3a.

Ymennst:

pellaTh NpakTHYeCKHe 3aJauM, CBA3AHHBIE C MOCTPOEHUEM KOHKPETHBIX
KOMOHHATOPHBIX KOH(HUIrypaLMi ¥ ¢ MOACYETOM MX KONMHECTBA;
NPUMEHAT  METOAbl  JAWCKPETHOH  MaTeMaTHKM  MpH
npodeccHOHAIbHBIX 3a/1a4 MOBBILIEHHOH CI0/KHOCTH;

peLIeHHH

OIK-3. Cnocoben
TIPOBOMTDb HCCEN0BAHUA H
W3bICKAHHA IJI pELleHHs
NPHKJIaHBIX HHXKEHEPHBIX
3a/1a4 OTHOCALIUXCS K
npogeccHoHaILHOH
AeATeIbHOCTH, BKJIKOYast
NpoBeIcHHE U3MEPEHHH,
J1IaHHpPOBaHHE H MOCTAHOBKY
IKCTIEPUMEHTOR,
HHTEpINPETALHIO MOJTyUYEeHHBIX
pe3yJILTATOB

Baanenus:
OTIBIT MOCTPOEHHA MaTEMATHUECKOH MO/IEIH npodeccHOHaNbHBIX 3a/a4 1
co/iepykaTe/IbHOM HHTEPNpEeTaLkH MOy eHHBIX PE3yabTaToB.
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2.4.1.3. Conep:kaHue TUCHUIIHHBI «/JHCKpeTHAs MATEMATHKA

Kon Pasnen

pasaena Conep:xkanne

[ToHsTHE MHOXECTBAa H OTHOIUEHHA. PasnuuHble
criocobbl  3amaHMs  MHOKecTBa.  Omepanumu  Ha
MHOecTBe. OTHOILIEHHE IKBHUBAJIIEHTHOCTH M IOpSAIKA.
TpaH3uTHBHOE 3aMBIKAHHE OTHOIIEHMH. DyHKIHS.
Uabekuus, CIOpbeKIHs H Ouexkuus. SAapo QyHKIuH.
MoIHOCTE MHOYKECTBA.

BrickaspiBanus. Omnepanud Haj — BBICKA3bIBAHHSIMH.
OCHOBHBIE CXEMBI JIOTHYECKH IPaBUIBHBIX
paccyXIeHHH. Anrebpa JIOTHUKH, OCHOBHBIE
PaBHOCHIBHOCTH. [IpHHIMII M 3aKOH JBOHCTBEHHOCTH.
Hopmaneusie ¢opmsr: JTH®, KH®, COIH®, CKHO.
[TonHOTa M 3aMKHYTOCTH CHCTeMB! (yHKumH. Teopema
I[Tocta o yHKUMOHATEHON MoMHOTE Oasuca QYHKIMH.
M3omopdusm 6yneBbix anredp.

[Ipenukatel. Jloruyeckye onepalMy Hal NpeJuKaTaMH.
Ksanropsl. [IpenukaTHeie GOpMyJsl M UX [IPUMEHEHHE,
HopmansHas Gopma ITH®. OcHOBHBIE paBHOCHIBHOCTH,
COAeprKallie KBAHTOPEI

Pa3mernenus, MepeCcTaHOBKH, COYETaHHUs.
[MonuHoMMHaNbHas  (opmyna, Ounom  Herorona.
Pa36uenns. IIpHHOMD BKIIOUEHHS M HMCKJIIOYCHUS.
Yucno CHOpBEKTHBHBIX OTOOpakenui. IIpousBomsime
dynkiuu. PexyppeHTHble ypaBHeHus. [loncranoBku u
HHBEPCHH.

Tpadrl, JOKalbHBIE XapakTepucTHKH. M3omopdusm
rpacoB. DitIepoBbl rpadbl, TAMHIBTOHOBBI HKIEL NP —
noJHele 3anaun. JepeBbs u neca. CBA3HOCTL U CHIIBHAS
CBS3HOCTH, AQIrOPUTMBI  HaXOXJEHHS  KOMIIOHEHT
CBA3HOCTH  rpada. 3amaya O  Ha3HAYEHMSX.
XpomaTudeckue rpadbl, TOMEYeHHbIE Ipadbl U YHCIO
pasNUuUHBIX MoMedeHHBIX rpagos. Teopema Xomra u
aNropuT™M e€ pelleHHs. 3ajada O KpaT4yadllnxX IyTsX.
Anropur™ Jleiikerpsl. [ToToku B ceTax. Teopema @opna
QaskepcoHa

1 MHuoecTBa U OTHOLICHHSA

2 Anre6pa JIOrHKH

3 Anrebpa npeaukaToB

4 KombuHaropuka.

5 ['padsr

2.4.1.4. SI3pIKk peaau3anuy NporpaMmel

[IporpaMma JUCHHUIUIMHBI pEalu3yeTcs Ha TOCYJapCTBEHHOM  s3BIKE Poccuiickoi
ODenepalu.

2.4.2. VYEBHO-METOJIUYECKOE 1 HHO®OPMAIIMOHHOE OBECIIEYEHHE
JTUCITUIIIMHBI «/InckperHas MaTeMaTHKa»

DJIeKTpOHHBIE pecypchl (M31aHHUA)

Bexapepa, H.JI. JluckpeTnas maremaruka : ydeOHoe mocobme : [16+] / H.JI. bexapesa ;
HoBocHOHpPCKHUIA FOCYIaPCTBEHHBI TeXHIHYeCKuit yHuBepeuTeT. — HoBocHOMPCK : HoBocuOupckuit
TOCYIAPCTBEHHbIH TexHWdeckuil yHuBepcutet, 2019. — 80 c. : Tabm., M. — Pexxum moctyma: 1o
noamucke. — URL: https:/biblioclub.ru/index.php?page=book&id=573763

Bepesxroii, B.B. JuckperHas martemaruka : yueOHoe mocobue : [16+] / B.B. bepexHoii,
A.B. Illanomsnkos ; Cepepo-Kapkasckuit denepansusiii yHupepcuter. — Crasponons : Cepepo-
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Kaskasckuii ®enepansueii yausepcuter (CKOY), 2016. — 199 c.

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

BacunbeBa, A.B. JluckpeTHas MaTemaruka : yueOHoe mocobue :
Cubupckuii ¢enepansubii yHuBepcuteT. — KpacHospek
denepanpupii yausepcuter (CPOVY), 2016. — 128 c.

W.B. llleBenesa ;

URL: https://biblioclub.ru/index.php?page=book&id=497748
OkynoB, C.M. JluckpeTHas MaTeMaTuKa: TEOpHs M IpaKTHKa PpEMICHHA 3amad 1o

HHpOpPMATHKE :
2020. — 425 c.

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

: ui1. — PexxuM JocTymna: 1o

[16+] / A.B. Bacunnesa,

Cubupckuit

. un. — Pexum Jocrtyna: 1o IMOAITHCKE. —

[16+] / C.M. OxynoB. — 4-¢ u3x., amekTpoH. — MockBsa : JlabopaTopus 3HaHUH,
: un. — (Ilemarornyeckoe obpa3zoBanue). — Pexum nocTyma: Mo IOMIHMCKE. —

IpodeccuonanbHbie §a3bl NaHHBIX, HHPOPMALUMOHHO-COPABOYHbIE H MNOHMCKOBBIE

CHCTEMBI

Hayunas anektponHas 6ubnuorexka eLIBRARY.RU. Pesxum nocryna: http://elibrary.ru.
Hayunas snekTpoHHas OMONMOTEKa OTKPBLITOro A0CTYNa KubepJlenunka. Pexum moctyna:

http://cyberleninka.ru.

DNeKTpoHHO-GHGIMOTeUHas cucTeMa «YHHBEpeuTeTCkas GUOIHOTEKa OHMaHHY. Pexxum poctyna:

http://biblioclub.ru.

HUndopmauronHas cucrema «Hayunblit apxus». Pexxnm focTyna: http://HayunbiiiapxuB.pd.

Marepuaas: gas jaun ¢ OB3

Becs konTeHT OBC mpencrasned B BHAE (aillloB CIENHMAIBHOTO

dopmaTa s

BOCIPOHM3BE/ICHHs CHHTE3aTOPOM pEYH, a TaK K& B TECTOBOM BHJE, NPUIOTHOM JIISE TIPOYTEHHA C
HCIIOIB30BAaHHEM SKPaHHOM JIYIIBI H HaCTPOHKON KOHTPACTHOCTH.

143 MATEPHAJBHO-TEXHHYECKOE OBECIEYEHHUE JUCTUIIIAHDI
«/InckpeTHas MaTeMaTHKA»

CBeneHHs 06 OCHANIEHHOCTH JHCIHILIMHBI CHENMAIH3HPOBAHHBIM H Ja00PaTOPHLIM
o0opyI0BaHHEM U NPOrPAMMHBIM O0ecnedeHneM

Ne Bua 3anaTuii HaumeHoBanue OcHAIEHHOCTh CHeNHANBHBIX Ilepeuenn
m\n CHeHATbHBIX noMelueHHii H moMemenuii 1/ NporpaMMHOro
noMeueHHit u €aMOCTOSATEILHO paboThbI obecnevueHus.
noMenieH i 19 PekBH3HTHI
CaMOCTOATEILHOH MOATBEPAKIAIIEro
padoThl JOKYMEHTAa

1 | Jlekunn VYuebHas Mebene ay/JMTOpHas ¢ | OnepaumoHHas

ayJUTOpHA 1)1 KonuuecTBOM pabounx Mect B | cuctema Windows,
NpOBEAEHHA COOTBETCTBMM C  KOJIMYECTBOM | O(HCHBINH MakeT
JIEKLMOHHBIX cTynentoB,  paGouee  mecto | Microsoft Office
3aHATHH npenojaasaTens, nocka | Joroeop Ne 43-

ayJMTOpHas. 12/1712-2019 ot

KomnbloTepHas texnuka: | 18.11.2019;

KOMTUIEKT MPOEKLIMOHHOTO

oGopyoBaHHs

(HOyTOYK/KOMMNBIOTEP, MNPOEKTOP

(B TOM 4YHcle IIePEHOCHOI),

MPOEKLIMOHHbBIH 3KpaH/10cKa).

2 | Ilpakruueckue Yyebnas Mebenb ayIUTOpHas ¢ | OnepaunoHHas
3aHATHSA ayauTopHs ISt konuuecTBoM pabouux Mect B | cuctema Windows,
KoHcynbTauMyd | MpOBEAECHHS COOTBETCTBMM C  KOJHYECTBOM | O(MCHBIH MakeT
Texywmuii MPaKTHYECKHX CTYJIEHTOB, pabouee mecto | Microsoft Office,
KOHTPOIb, 3aHATHH, Tnpenojasarens, nocka | Jloroop Ne 43-
MPOMEKYTOYHAA | KOHCY/IbTALHM, ayauTOpHas (WK NpoeKuMoHHbIH | 12/1712-2019 ot
aTTecTalus TEKYLLEro 9KpaH). 18.11.2019;

KOHTpOJIA [TepcoHanbHbIE KOMITBIOTEPEL,
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MPOMEXYTOUHOM nepudepuiiHble  YCTpOHCTBA B
aTTeCTaLUH cOCTaBe  KJIABUATYPhl,  MbILIH,
MOHHMTOpA no KOJMYECTBY
00yyaroLmxcs
Camocroarensd | [lomereHnuns ans Meb6Genb ayaAMTOpHAs. OnepauuonHas
as pabota ¢caMOCTOATE/IbHOH KommbtoTepHas TexHMkKa: | cucrema Windows,
CTYIEHTOB paboTsl NIepCOHAJIbHBIE KOMMBIOTEPDI, | OQUCHBIH MaKET
o6yyaroLmxcs nepudepuiiHele  YCTPOHCTBA B Microsoft Office,
cocTaBe KnaBuatypel, MbiH, | Jlorosop Ne 43-
MOHMTOpA, ycrpoictsa | 12/1712-2019 ot
nomimodenuss k cetn Hureprer, | 18.11.2019;
JOCTYI B aneKTpoHHYyto | JloroBop Ha
uHGbOpMaLlMOHHO- NpeaoCTaBIeHHE
obpasosaresnsHyto cpeny HTH | moctosHHOro noctyna
(dunuana) YpdY k ceTd HMiHTepHeT OT

30.12.2019 Ne 800037
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