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[TporpamMma Moy U IPOrpaMM AUCLUUILIIMH COCTaBJICHbI aBTOPaMHU:

Yuenas
damvuina Ums
Ne ni/n CTeleHb, y4eHoe JoaxkHocTh IMoapa3nenenue
OTtuecTBO
3BaHHne
1 Jemuna Enena KaHa. pus.- JOLICHT HenaprameHT
JleonngoBHa MaT.HayK, JOLEHT €CTECTBEHHOHAYYHOT'O
00paszoBaHus
2 XoxbIpes - Crapuunit JenaprameHT
Anekcanap MpEro/1aBaTelib €CTECTBEHHOHAYYHOTO
AHATOIBEBUY 00pa3oBaHUs
3 Kyuepenko - cTapunn HenaprameHT
Haranes Mpeno/iaBaTelib €CTECTBEHHOHAYYHOT'O
BukropoBHa 00pazoBaHus
PykoBoaurens monyns cornacosano B snextponsoM Buge P.A. Kapenosa
PexomeHna0BaHoO.

YueOno-meronuyeckum coperomM HTU (bunman) YpdY

[Ipencenarens y4eOHO-METOAMUYECKOTO COBETA cornacosano B snektponnom suae M.B. Muponosa

ITpotokon Ne 6 ot 28.06.2023 1.

Coruacosano:

PyxoBoaurens OI1 cornacosano B snextponsoM Buge  P.A. Kapenosa
Haganmeank OOO/] cornacosano B anekrponnom Bune  C.E. UeTBepukon
Nuxenep (Benymuit) OBUP cornacoBaso B anekrponsoM une  A.B. KaTtaepa



Paznen 1. OBLIASI XAPAKTEPUCTUKA MOAYJS «Creyuanvusie pazoevl
Hay4HO-PYHOAMEHMANbHBIX OCHO8 NPOPDECCUOHATLHOU 0esimeNbHOCIUY

1.1. AHHOTAIHUA COAEPKAHHS MOTYJIsI

Monayns «CrnennanbHble pa3felbl Hay4HO-(pYHAaMEHTAIbHBIX OCHOB HPOQEeCcCHOHATBHON
JEeSITeIbHOCTH» OTHOCUTCSI K 00s3aTeIbHOM yacTH 00pa3oBaTeNbHOM MpPOrpaMMbl M COCTOUT M3
JucuuInH «Teopust BEpOATHOCTH M MaTeMaTHyecKas CTaTUCTHKa», «CHenuanabHble pa3leibl (GU3NKI,
«Anddepenunancupie ypaBHeHus», <«Jluckpernas wmatematuka». ColepiKaHHE OTHUX IUCLUUIUIMH
HampaBiIeHO Ha (OPMHUPOBAHME KOMIIETCHIIMH, TO3BOJIAIONMX OyAyIIeMy CICHUAIUCTY
HCIONIB30BaTh METOABl MaTeMaTH4eCKOTO MOAENUPOBAHUA Ul (OpMaIM3aluH 3a7ad, OTHOCAIIUXCA K
1po¢eCcCHOHATBHOMN IeATENbHOCTH.

1.2. Crpykrypa H 00beM MOAYJIsi

O0BbeM JUCHUIIINH ®opma HTOFOBO:‘
Ne . MOJLYJI51 M BCero MPOMEKYTOTHOI
i epeveHb TMCUMILINE MOAYIS | /o vug g 3aueTHBIX aTTecTallMH MO
e MHHLAX 1 uacax | AMCUHMILTHHAM MOLYJIsl H B
1eJIOM 110 MOXYJII0
Teopust éepossmuocmu u
1. P P 2/72 3ayem
MamemMamuieckas Cmamucmura
2. Cneyuanvhble pazoenvi (husuKu 2/72 3quem
3. Jluppepenyuanvuvie ypasuenus 3/108 9K3AMEH
4. | Juckpemnas mamemamuxa 3/108 sauem
HUTOI'O no momyro: 10/360 He npedyCcMOmpeHo

1.3. IlocienoBaTejbHOCTH OCBOEHHS MOYJIsl B 00pa3oBaTe/IbHOIl NporpaMmme

IIpepekBU3NTHI MOAYIS Hayuno-ghynoamenmanvhuvle 0CHO8bl NPOPeccuoHaIbHO
OesmenbHocmu

IHocTpexkBU3UTHI M KOPPEKBU3UTHI Hayyno-uccieoosamenvcras paboma, Unmepnem gewel,

MOIYJIsl Humennexmyanvuviii anaiusz 0aHHwIx

1.4. Pacnpeaenenue KoMNeTeHIHi M0 JMCUMIJIMHAM MOAYJIsl, IVIaHUpYeMble
pe3yJbTaThl 00y4eHHs (MHANKATOPBI) 10 MOIYJII0

W3ydyeHne AuCHMIUIMH MOAYNS IpeaycMarpuBaeT  (OpMUPOBaHHWE  KOMIIETEHIIUM
IIOCPEJICTBOM IIOCIIEIOBATEILHOTO OCBOEHHS PE3yIbTaToOB OOy4EHHUs Ha ONPEAEICHHOM YpPOBHE
CJIOKHOCTH COZIEPKaHMSL.

PesynbTrarel 00yueHHs 110 TUCHMITIIMHE — 3TO KOHKPETHBIE 3HAHUS, YMEHHMSI, ONBIT U JpyrHe
pe3ynbTaThl (coaepKareibHble KOMIOHEHTHl KOMITETEHIIMH), KOTOPBIX IUIAHUPYETCS JOCTHYb Ha
JTane W3y4YeHHs JUCHUIUIMHBI MOAYAS M KOTOpble JOJDKHBI OyAyT MpPOJIEMOHCTPUPOBAHbI
OoOy4alolMMHCI M OLIEHEHBI IMpernojaBaresieM I10 HWHAUKATOPaM/U3MEPSIEMBbIM KPUTEPUSIM,
BKJTIOUEHHBIM B (POPMYIIUPOBKY PE3yIbTATOB O0YUCHUSI.

Wuaukatop — 3TO MpU3HaK / CUTHA]N/ Mapkep, KOTOPBIA MOKa3bIBAaeT, HA KAKOM YPOBHE
00ydJaronuics JOMKEH OCBOUTH PE3YJIBTaThl OOYUECHHS U WX MPEIBSIBICHNE JOKHO TTOATBEPIUTH
(hakT 0CBOCHMSI MPEIMETHOTO COACPKAHUS TAHHOUN JTUCIUTUIUHBEI.

WnaukaTtopel y4YUTHIBAIOTCS TPU  BBIOOPE U COCTABIEHUM 3aJlaHUl  KOHTPOJIBHO-
OLICHOYHBIX MEPOIPHUATHH (OLICHOYHBIX CPE/ICTB) TEKYILEH U MPOMEKYTOUHON aTTeCTallUN.



Ilepeyens
AUCHMILINH

Kox 1 HanMeHOBaHHEe

IInanupyemMsble pe3yJIbTATHI 00y4eHUs!

KOMIIETeHIM U (MHAUKATOPBI)
MOJLYJIst
1 2 3
OIIK-1. Crocoben
(hopMyTUpOBaTH U Buanenust: .
pelaTh 3a1a4H, HaBBIK OpraHu3aIu COOCTBEHHOM
OTHOCSIIECS K JESITEIIbHOCTH, B BBIOOPE THUIIOBBIX METOJIOB U
poeCcCHOHATBHON criocoOOB  BBITIOJIHCHHUST 3aJlady, B yMEHUU
JeATENBHOCTH, IPUMEHSIsT | AHATTM3UPOBaTh, CPABHUBATH W OILICHWBATh HUX
pynnamenTanbHbIe pe3ynbTaThl, UCIIOJIb30BaTh OCHOBHBIC METOJIbI
3HaHNA OCHOBHBIX U TpUEMbl MAaTEMAaTUYECKOM CTAaTUCTKU IS
3aKOHOMEPHOCTEH peIICHUs TPAKTUIECKHX 3a7ay.
Pa3BUTHSI IPHPOJIB,
YeJI0BeKa M 00IIecTBa
OIIK-2. Criocoben Suanus:
(hOpMATH30BHIBATE H OCHOBBI TEOPUH BEPOSITHOCTH u
pelarh 3a1auu, MaTEMaTUYECKOW CTaTUCTHUKH, HEOOXOIUMBIC
OTHOCSIIIUECS K JUISL pEILICHUS MMPAKTHYECKUX 3a/1a4;
Teopus poeCcCHOHATBHON BHgMeHTI)I KOM?I/IH&TOpI/IKI/I, CITyqaiiHbIC
CATCIBbHOCTHU, UCITIOJIB3VYS
BEPOATHOCTH H fa - MOI[CJ;I/IpOBaHI/IS}II g;)K(I;LTIZIH U CIlydafiHble BENTHIHHBL, OCHOBHI:.'Ie
MATeMATHYECKas pactpeelieH s CIIy9aliHbIX BeJTUYHH;
CTATHCTHKA 1 MaTeMaTiiccKroro 3aKOH OONBIINX qucel, METO/IbI
aHaJmsa. CTATHCTHYECKOTO aHAJIH3A.
OIIK 3. Criocoben
IPOBOIUTH MCCIIEIOBAHUS
u U3BbICKAHUS JUUISL
pElIeHHs]  MPUKJIAIHBIX
UH)KEHEPHBIX 33719 | Y vemHumsi:
oTHOCAIMXCA K| ppuMeHsaTh ~ MeTOABl  MaTeMaTHYECKOIo
npoeccHoRaNLHOM aHaJIM3a ¥ MOJICTTMPOBAHUS, TCOPETHICCKOTO 1
JEATENLHOCTH,  BKJIKOYAs
. | DKCTIEpUMEHTAILHOTO  HWCCIENOBaHUS  JUIS
IPOBEJCHUE H3MEPEHHUH,
ITAHEPOBAEHE 41 | PELIEHUS TPAKTUYECKHX 3a71ad.
HIOCTAHOBKY
9KCIEPUMEHTOB,
UHTEPIIPETALIMIO
MOJY4YEHHBIX
pE3yJILTATOB.
3HaHus:
OCHOBHBIC TIOHATHS, 3aKOHbI W MOJCIH
OIK-1. Crioco6en MEXaHHMKH, OIEKTPUMECTBA M MArHETH3Ma,
(OPMyYITHPOBATS 1 KoJieOaHu! U _ BOIH, KBaHTOBOH buzukw,
pelaTh 3a1a4H, CTAaTHCTUYECKOW (PH3UKU M TEPMOTUHAMUKH;
OTHOCSIIHAECS K OCHOBHBIC (1)I/I3I/ILICCKI/IC BCIIMYHMHBI u
C podeCcCHOHATBEHOM (¢u3MUYecKre KOHCTAHTBHI, WX OIpeeiicHuE,
p;zueii?gﬁ’;m JeSATENbHOCTH, IPUMEHSSI | CMBICH, CIIOCOOBI U €IMHUIIBI MX U3MEPEHHUS;
(ynnamenTanbubIe dbyHnameHTaNbHBIE (PU3MUECKHE OTBITHI, WX
3HAHHS OCHOBHBIX POJIb B Pa3BUTHH HAYKH;
3aKOHOMEPHOCTEH Ha3HA4YEeHUE U NEHCTBUS

Pa3BUTUS IPUPOJIBI,
YyeNoBeKa U o01iecTBa

TIPUHIIAITHI
BOKHEHIINX (PUBNIECKUX TPHUOOPOB.
Ymenus:

OOBSICHUTEL OCHOBHEIE HAOJII0Ta€MBIE
TIPUPOJTHBIE U TEXHOTCHHBIC SIBIICHUS 1




3¢ deKTsI ¢ mo3uImil hyHIaMEHTATBHBIX
(bM3MYEeCKHUX B3aUMOJICHCTBUH, HCTOJIKOBBIBATh
CMBICTT (PU3UYECKHUX BEITMYUH U TIOHSTHIA;
3aIMChIBATh YPABHEHUS TSI (PH3UIECKUX
BEJIMYMH, 3aIIMChIBATh YPaBHEHHUS MpoIiecca U
HaXOJIUTh €T0 PEIICHHE;

pabotarth ¢ mpubopamMu 1 000PyI0BaHHEM
COBpPEMEHHOU (hPM3UIECKOM J1abopaTopum;
WCIIOJIL30BATh PA3TIMYHBIC METO KK
(hbu3MYEeCKUX U3MEPEHUH U 00paObOTKH
IKCIIEPUMEHTAITLHBIX IAHHBIX, B TOM YHCIIE C
MPUMEHEHHEM KOMITBFOTEPHOH TEXHUKH H
MH(POPMAITMOHHBIX TEXHOJIOTHI TIPH PEIICHUH
3a1a4;

UCTIOJIb30BATh METOABI (PH3UYECKOTO U
MaTeMaTHIECKOTO MOJICITUPOBAHUS, & TAKKE
MIPUMEHSTH METOJIbI (PH3UKO- MATEMATHYECKOTO
aHaJIM3a K PEIICHUIO KOHKPETHBIX
€CTECTBEHHOHAYYHBIX M TEXHMUYECKUX MPOOJIeM
Baanenus:

HaBBIKAMH MCIIOJIb30BaHUSI METOJIOB
(U3HYECKOTO MOJICIIUPOBAHMS B HH)KEHEPHOM
MPAKTHKE;

MIPUMEHECHHSI OCHOBHBIX METOJIOB (PH3UKO-
MaTreMaTu4eCcKOTo aHaJIu3a JIJIsl PEIICHUs
€CTeCTBEHHOHAYYHBIX 3a7a4;

MIPABUIILHOM SKCIUTYaTaI[ii OCHOBHBIX
puOOpPOB U 00OPYAOBAHUS COBPEMEHHOM
(buzmveckoit 1abopaTopuu;

00pabOTKU ¥ UHTEPHPETALUHN PE3YIbTaTOB
IKCIEPUMEHTA, B TOM YUCIIE C TPUMEHEHUEM
KOMITBIOTEPHOM TEXHUKH U WH(POPMAITHOHHBIX
TEXHOJIOTUH.

OIIK-2. Criocoben
(bopMaTH30BBIBAT U
pelniath 3aj1a4u,
OTHOCSIIUECS K
npodeccHoHaTbHOM
JeSITeTIbHOCTH, UCTIONB3Ys
METOAbI MOJICHI/IpOBaHI/ISI
U MAaTCMATHUYCCKOTO
aHaJIn3a.

3nanus:

OCHOBHBIE (PM3MYECKUE 3aKOHBI, (PU3UUECKHE
BEJIMYMHBI U KOHCTAHTBHI, UX OMpeJEICHUE,
CMBICII W  €IWHMIBI HUX  HU3MEpEHUH,
dbyHnameHTanbHbie (QU3UYECKUE TIOHIATHS U
TEOPUM  KJIACCMUYECKOW W  COBPEMEHHOMU
(Gu3uKu.

Ymenus:

WCIOJIb30BaTh 3HAHUS O COBPEMEHHOM
(bu3nuecKoil KapTHHE MUPA H YBOTIOLIUH
Bcenennoii, npocTpaHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOSHHH BEIIIECTBA IS
MMOHUMAHUSI OKPY’KAIOLIETO MUPA U SIBJICHUIN
TIPUPOJIB;

MIPUMEHATH (PU3UKO-MATEMATHYECKHE METO/IBI
JUTSL CO3JTAaHUST HOBBIX CPEJICTB U3MEPEHUS,
METO/IOB U3MEPEHHSI U METOJIUK U3MEPEHUH,
pa3padaTbIBaTh U MIpeyIaraTh IIaH MPOBEICHUS
(bu3nyuecKoro uccienoBanus, GoOpMyIupoBaTh




BbIBO/JbI, OLICHUBATH COOTBCTCTBUC BHIBOJOB
MIOJTy4EHHBIM JIaHHBIM, OLICHUBATh HAYYHYIO U
IIPUKJIAJHYIO 3HAUUMOCTb CBOEH pa3padOTKH.
Baanenus:

METOJaMH (1)I/I3I/IKO-MaT€MaTI/I‘-I€CKOI‘O
OIMCAHMSI U MOJETUPOBAHUSI LIMPOKOIO
KJ1acca (U3NYECKUX SIBICHUH U MPOLIECCOB,
OIpeIeNIAIOIUX IPUHIUIIBI paOOThI
Pa3JIMYHBIX TEXHUYECKUX YCTPOUCTB.

OIIK 3. Criocoben
MPOBOJMTH MCCICIOBAHUS
u W3bICKaHUS JUTST
pelIeHnsT  TPUKIATHBIX
WH)XKCHEPHBIX 3amaq
OTHOCSIIIIHXCSI K
npoheCCHOHATBHOMN
JIESTEIbHOCTH,  BKJTFOYAs
IIPOBEICHUE U3MEPEHU,
TUTaHUPOBAHUE u
MMOCTaHOBKY
AKCIIEPUMEHTOB,
HUHTEPIIPETAIIIO
MOTyYeHHBIX
pE3yIBTaTOB.

3HaHus:

TEOPETUYECKHE OCHOBBI, OCHOBHBIC TOHSTHS,
3aKOHBI U MOJEIM MEXaHWKH, MOJIEKYJIIPHON
¢Gu3nKK, DSIEKTpUYECTBA M  MAarHeTU3Ma,
OINTUKHU, ATOMHOM (pr3MKH, GU3UKU aTOMHOIO
AIpa U YaCTUL, TEOPHU KOJeOaHWH M BOJH,
KBAaHTOBOM MEXaHMKHM, TEPMOJUHAMUKU U
CTaTUCTHUYECKON (PU3UKH;

METOJIOB TEOPETUYECKUX u
AKCIIEPUMEHTAITLHBIX WCCJIC/IOBAHHIMA B
busuke.

Ymenus:

[MOHUMATh, U3JIaraTh ¥ KPUTHUCCKH
aHAJTM3UPOBATh 0a30BYIO 00IIEPU3MUECKYIO
nHGOpMAIIHIO;

TIOJIb30BAThCS TECOPETHUCCKUMHI OCHOBAMH,
OCHOBHBIMH ITOHATHSIMH, 3aKOHAMH 1 MOJIEIISIMH
¢bu3uKy.

Biaanenns:

(U3HYECKUMHU U MAaTEeMAaTHICCKUMU
MeTo/IaMu 00pabOTKHU U aHaTn3a
nHpopmanuy B 001acT 001Iel PUMKH.

Huddepennmansu
bl€ ypaBHEHUsI

OIIK-1. Criocoben
bopMynupoBaTh U
pemarp 3a1a4u,
OTHOCSIIHECS K
npodecCHOHANTEHON
JIeSITETIbHOCTH, TPUMEHSISI
byHIaMeHTaIbHBIC
3HAHUS OCHOBHBIX
3aKOHOMEPHOCTEN
Pa3BUTUS IPUPOJIBI,
YyeJIOBEKa U 00IIeCTRa

3nanus:

OCHOBHBI€ MTOHSATHUS U METO/Ibl AaHAJTUTUYECKOMN
Te€OMETPUH, MAaTEMAaTHUECKUN aHAJIU3 U
JUHENHYI0 anredpy; Nocae10BaTeIbHOCTH U
psabl, U depeHIraIbHOe U HHTETPaTbHOE
ucuucnenue, mupdepeHanbHble ypaBHEHHUS.
Ymenus:

MaTeMaTU4eCKHe METObI VISl PEILICHUS
MIPaKTUUECKUX 3371a4;

HCIIOJIb30BaTh METOJIbI MaTeMaTU4eCKOro
MOJIETTUPOBAHMSL, @ TAKXKE IPUMEHSTH METOIbI
MaTeMaTU4eCKOr0 aHAJIN3a K PEIICHHIO
KOHKPETHBIX €CTECTBEHHOHAYYHBIX U
TEXHUYECKUX MpobiIeM

Baanenus:

HAaBbIKaMU MCIOJIb30BaHUS METOJOB
MaTeMaTHYeCKOro aHalln3a B HHKEHEPHOI
MIPaKTHUKE;

HaBbIKaMU MPUMEHEHUS! OCHOBHBIX METO/I0B
MaTeMaTU4YECKOI0 aHaJIN3a JUIs PELICHUS
€CTECTBEHHOHAYYHBIX 3a/1a4.




OIIK-2. Criocoben
(hopMaM30BEIBATh U
pelarh 3a1a4mu,
OTHOCSIIIHECS K
poheCcCUOHANTBHOMN
JeSITeTIbHOCTH, UCTIONB3Ys
METO/IbI MOJICIIMPOBAHUS
U MaTeMaTUIECKOTO
aHaM3a.

3HaHus:
OCHOBHBIE
MaTEeMaTHKH.
Ymenus:
HPUMEHSTH MaTeMaTHYECKUE METO/IBI [T
pereHns npoQeccCuoHaIbHBIX 3a/1ay.
Baanenus:

METOAaMU MaTeMaTHYECKOTO OTUCAHUS U
MOJIETTMPOBAHUSI IMPOKOTO Ki1acca
(U3NYECKUX SIBIICHUH U TPOLIECCOB,
OIPEACISIFONINX PHHIUITEI PA0OTHI
Pa3NUYHBIX TEXHUYECKUX YCTPOMCTB.

HOHATHUA KJIACCHYECKOH

OIIK 3. Criocoben
IMPOBOJAUTH UCCIICAOBAHUSA
u HM3BICKAHUS g | 3HaHuA:
pelieHusA  IPUKIAAHBIX | TeOpETUYECKUE OCHOBBI, OCHOBHBIE [IOHATHS,
MHKCHEPHBIX 3a1aq | reopeMbl MATEMATHKU;
OTHOCSIIUXCSI 5 K VMeHusi:
npohecCHOHATBHOMN

MMOHUMATh, U3JIaraTh U aHAIM3UPOBATH 0a30BYIO
ACATCIIBHOCTH, BKIIXOYast i
IIPOBEICHUE H3MEPECHMUI, HHpOpMALHIO;
IIJIAaHUPOBAHUEC u BﬂaﬂeHHH:
IOCTAHOBKY MaTeMaTHYeCKUMU METo/IaMu 00pabOTKU U
SKCIICPUMEHTOB, aHaym3a nHGopMauu B 00JIacTH
UHTEPIPETAIHIO npodeccnoHanbHOM e TENbHOCTH.
IMOJTYYCHHBIX
pEe3yJIbTATOB.

HuckpeTtHas
MaTeMaTHKa

OIIK-1. Crocoben
(hopMyIUPOBaTH U
periath 3a1a4u,
OTHOCALINECS K
poheCCHOHATBHOMN
JIeSITEIIbHOCTH, IPUMEHSISI
byHIaMeHTa IbHBIE
3HAHUA OCHOBHBIX
3aKOHOMEPHOCTEMN
Pa3BUTHS TIPHPO/IBI,
YyeJI0BeKa U 00IIecTBa

3naHusn:

OCHOBHBIC MMOHSTHUS 2JIEMEHTOB MaTEMAaTHIECKOM
JIOTUKH, TUCKPETHON MaTeMaTHKU;

OCHOBHbBIE€ METO/Ibl TEOPUU MHOXKECTB,
MaTeMaTU4YECKOM JIOTHKH, aliTeOphI BRICKA3bIBAHUH,
TEOpUH TpadoB, TEOPHH AITOPUTMOB;

OIIK-2. Crocoben
(bopMaTH30BHIBATH U
pelniath 3aj1a4u,
OTHOCSIIUECS K
npodeccHoHaTbLHOM
JeSITEIbHOCTH, UCTIOJB3YS
METOAbI MO,Z[eJ'II/IpOBaHI/IH
U MAaTEMATHUYCCKOT'O
aHaJIn3a.

Ymennst:
peliath TMPaKTUYECKHE 3a/ayd, CBSA3aHHBIC C
MOCTPOCHUEM KOHKPETHBIX KOMOWHATOPHBIX

KOH(UTYpaLuil U C OJICYETOM HX KOJIMYECTBA,;
MIPUMEHATb METOJIbI JTUCKPETHOM MAaTEMAaTHKHU INpU
peleHnr MPoPeCcCHOHANBHBIX 3a/1a4 TOBBIICHHON
CIIO’KHOCTH;

OIIK 3. CnocoOeH
MPOBOJIUTH UCCIICAOBAHUS
u HU3LICKAHUS I
pelieHus MIPUKIITHBIX
WHKEHEPHBIX 3a7a4
OTHOCALIUXCSH K
npohecCHOHANBHOMN

JIEATEILHOCTH, BKIJIIOYas
MPOBEJICHUE HU3MEPEHUH,

Baagenus:

OTBIT IOCTPOEHH MaTEMAaTUYECKON MOIeNn
po(heCCHOHANBHBIX 33714 U COepKaTeIbHON
HMHTEPIIPETALNH TIOJIYYEHHBIX PE3yJIbTaTOB.




TUTaHUPOBAHUE u
IIOCTaHOBKY
3KCIIEPUMEHTOB,
MHTEPIPETALUIO
HOJY4E€HHBIX
PE3yIbTATOB.

1.5. ®opma o0yyeHus

Peanuzanuss Moayast BO3MOXHA JJIsi OOyYarOUIMXCS MO OYHOM, OYHO-330YHOM M 3a0YHOU
dbopmam.



PA3JIEJI 2. TIPOI'PAMMBI MOAYJISA
«CneyuanvHule pazoenvl HAYUHO-YHOAMEHMATLHBIX OCHO8 NPOPECCUOHATLHOU 0esAMENbHOCIUY

2.1. PABOYAS ITPOT'PAMMA JTUCHUIIJIMHBI «Teopusi BeposiTHOCTH H

MaTeMaTHdeCKasd CTATHCTHKA»

PabGouas nporpamMma TUCHUILUIMHBI COCTABJICHA AaBTOPAMU:

Y4eHnas crenenb Iloapa3nenenue
Nen/m | @amuausa Umst OTyecTBO > | JI0JZKHOCTD Apasi
Y4eHOe 3BaHHe
1 [emuna Enena KaH[. Qu3.- JIOLIEHT JenaprameHT
JleonnioBHa Mar.HayK, JOLIEHT €CTECTBEHHOHAYYH
oro oOpazoBaHus

2.1.1. COAEP’KAHUE U OCOBEHHOCTHU PEAJIM3ALUA JUCHUIIJIMHBI
«Teopusi BEpOATHOCTH M MATEMATHYECKASA CTATHCTUKA)

2.1.1.1. Texnosoruu o6y4yeHus, MCNOJIb3yeMble IPH U3YYEHUHU UCHUIIMHBI MOTYJISI

Ipu usyuenuu oucyuniunvl «Teopus eepoamuocmu u MamemMamuyecKas CMAmucmuKay
UCNONL3YIOMCS  MPAOUYUOHHASL  (PeNpOOVKMUBHAS) MEXHONo2Us 00yYeHus ¢ NnpumMeHeHuem
9NEKMPOHHO20 00YUEHUS C NOMOWBIO INEKMPOHHO20 0OPA308AMENLHO20 KYPCA.

2.1.1.2. IInanupyemMble pe3y/bTaThl 00yueHHsl (MHAUKATOPHI) N0 qucuuniute «Teopus

CHCTEM M CHCTEMHbII aHAIU3»

Koa 1 HanMeHoOBaHHe
KOMIIETEHINH

Ilnanupyemblie pe3yJabTaThl 00y4eHUs (MHAUKATOPHI)

OIIK-1. Crocoben
(hopMyITUpPOBATH U pemaTh
3a7]au¥, OTHOCSIINECS K
npoheCCUOHATBHOMN
NIeSITEIbHOCTH, TIPUMEHSIS
(byHIaMEHTAJIbHBIC 3HAHUS
OCHOBHBIX 3aKOHOMEPHOCTEN
pa3BUTHUS IPUPOBI, YETOBEKA U
oOrmecTBa

Baanenusi:

HaBBIK OpraHU3alMM COOCTBEHHOW JIEATEIBLHOCTH, B BBIOOpE
TUIIOBBIX MCETOOAOB U CHOCO60B BBIIIOJTHEHUA 3a1ad, B YMCHI/II/I
aHAIM3UPOBATh, CpPAaBHHUBATh M OLEHUBATh HUX PE3YJIbTAThI,
HUCIIOJIB30BAaTh OCHOBHBIC MCTOIABI U HpI/IeMBI MﬁTGM&TH‘IGCKOﬁ
CTAaTUCTKH JIJISl PEIICHUS] MPAKTUYECKUX 3aa4.

OIIK-2. Criocoben
(bopMani30BbIBATE U PEIIATh
3a]1a4u, OTHOCSIIIHECS K
poheCCHOHATBHON
JeSITeTIbHOCTH, UCTIONB3Ys
METO/IbI MOJICITUPOBAHHS U
MaTeMaTHYECKOTO aHaJIn3a.

3nanus:

OCHOBBI TE€OPUHU BEPOSTHOCTH M MATEMATHUECKON CTAaTUCTHKH,
HEOOXOIUMBIC [T PEIICHUS MTPAKTHICCKHUX 3a71a9;

AIIEMEHTHl KOMOMHATOPHKH, CIy4YailHble COOBITUS M CITy4aiiHbIe
BCJIMYMHBI, OCHOBHBIC 3aKOHBI PACIPEACICHHUS CIyJaiHBIX
BEJIMYUH;

3aKOH OOJIBIINX YKCEN, METO/IbI CTATHCTHYECKOrO aHaIn3a.

OIIK 3. CnocobeH mpoBOAHTH
HCCIIEOBAHUS W W3BICKAHUS JUIS

peUICHUA MPUKIJIIaIHBIX
NHXCHCPHBIX 3a1a4
OTHOCSIIINXCS K
podeCCHOHATEHOM

JACATCIIBHOCTH, BKJIFO4ast
IIPOBEICHUE WU3MEpEHNH,

IUIAaHUPOBaHUE M TOCTAHOBKY
9KCIIEPHMEHTOB,
UHTEPIPETALUI0
pE3yIBTAaTOB.

IMMOJTYYCHHBIX

YMmenuns:
HpI/IMeHSITB METOABI MaTEMATHUYCCKOI'O aHaJIn3a n
MOJEIIUPOBAHUSA, TEOPETUYECKOTO M  AKCHEPUMEHTAIBHOIO

HCCIICOOBAaHUA JJIA pCHICHUA IMPAaKTUYCCKUX 3aaa4.




2.1.1.3. Conep:xxanue TucUIINHBI «Teopusi BepOSITHOCTH U MaTeMaTHYecKasi

CTATUCTUKA»
Kon Pasnen
Conep:xanue
pasaena
. Knaccudukanus coObITUi, omepanuu Haj COOBITUSMH.
1 Ciydaiinble coOBITHS. (rxar ’ patt .

ITosHas rpymma coOBITHIA.

OneMeHThl KOMOWHATOPHUKH

CO‘IeTaHI/IH, pasME€ICHusA, IEPECTaHOBKH. TeopeMa (¢}
NCPCMHOKCHHUH IIIaHCOB.

BepositHOCTB
COOBITHH.

CIIy4alHBIX

Kiaccuueckoe M reoMeTpudeckoe  ONpEIeIICHHS
BEPOSITHOCTH. Craructuueckoe onpeecHue
BEPOATHOCTH. JEMEHTApHBIE CBOWCTBA BEPOSTHOCTH.
Onpenenenue  yCIOBHOW  BepoATHOCTH.  Teopema
YMHOXEHUSI BeposiTHOcTeld. He3zaBMCHMOCTH COOBITHH.
[lonapHass  HE3aBUCUMOCTB M  HE3aBUCUMOCTh B
COBOKYNMHOCTH. POpMyJIbl T[OJHOM BEPOATHOCTH U
beiieca. Cxema He3aBUCHMMBIX HUCHBITAaHUN U ¢opmyna
bepnynnu. HaueposTHelmee 4YWCIO HACTYIUICHUS
COOBITHH.

JluckperHbie
BEJIMYHHBI.

CIIy4YaiiHbIE

OOmiee ompeneneHue ciaydyailHoW BenWyuHBL. DYHKIUSA
pacrnpeniesieHdsl U €€ CBOMCTBA. JJUCKpETHBIE CllydailHble
BEJIMYMHBI U UX  pacnpeneneHus.  Hekoropeie
CTaHJapTHBIC 3aKOHBI pacmupenencHus. MaremaTuyeckoe
OKMJIaHWE€ U JUCHEpPCHUsl I JUCKPETHBIX CIy4alHbIX
BeJMYMH. MaTreMaTuyeckue OXUIaHus Uil TUIUYHBIX
JICKPETHBIX PacIpeacIICHAMN.

HenpepoiBHBIE CilydyaliHble
BEJINYMHBI.

HemnpepsiBabie pacrnipenenenus. CBoOWCTBa TUIOTHOCTH
pacrpeaeneHus. Tunuunsle HEIPEPbIBHbIE
pacupeneneHus.  MaremaTH4ecKoe — OKHMJAHWE U
HEMPEPBIBHBIX CIy4YallHbIX BEJIMYMH. Maremarndeckue
0’KMJIaHUS TUISt TUIUYHBIX HEeNpPEephIBHBIX
pactpeneneHui. Jlucnepcus HENPEPHIBHOM CllydallHOU
BenuuuHbl.  CBoiictBa  nucnepcuu.  KoBapuanus,
koapdunment koppemsiuuu. CBoiicTBa Kod(pduIieHTa
KOpPEJISILMH.

Hpe,[[eJ'IBHBIe TCOPCMBI.

HepaBenctBo YeObimeBa. 3akoH OOJBIIMX  YHCEI.
Teopembr YeOnimeBa, MapkoBa, bepuymiu. Teopembr
Ilyaccona, 1oxkambHasgs TeopemMa Myaspa-Jlamiaca,
HHTETrpalibHas TeopeMa MyaBpa-Jlamaca. LleHTpanbHas
IIpeAeiIbHAs TEOpeEMa.

OnucarensHas
cratucTuka. OTleHKH
rnapamMeTpoB
pacrnpeneneHus.

Boei6opounsiii mMeron. IlepBuunas o0OpaboTka JaHHBIX.
I'pynnupoBka paHHbIX. ['paduueckoe mpeacTaBiIeHue
JaHHBIX. OMnOMpuYeckas (QYHKIMS  pacHpelesieHusl.
I'paduueckoe u300pakeHune CTaTUCTUYECKOTO
pacnpeneneHus.  TouedyHble  OLIGHKHM  IapaMeTpoB
pacnpeeNieHusl: HECMEIIEHHOCTb, COCTOSITEIBHOCTh H
3¢ exTuBHOCTh OmEHOK. JlOBEepUTENbHBI HMHTEpBAJ.
IlocTpoeHne  NOBEPUTENBHOIO  MHTEpBaJa JUIS
MaTEeMaTHYeCKOT0 O’KUJaHUs ¥ JUCTIEPCUH.

HpOBCpKa CTaTUCTHYCCKHUX
THUITOTES.

IIpoBepka cratuctuueckux runore3. Kpurepuii cornacus
[Inpcona.

KoppensauuonHsslii ananus.
PerpeccuonHslii aHamms.

Koppensunonnsiii ananu3. PerpeccioHHbIN aHAIH3.
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2.1.1.4. SI3bIk peanu3anuu NPOrpaMMbl

IIporpamMmma  OUCLUIIIIUHBI Pocculickoit

®denepanuu.

2.1.2. YYEBHO-METOAUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHHUE
JAUCHUIITIMHBI «Teopusi BepOSITHOCTH U MATEMATHYECKAS CTATHCTUKA»

pCaM3yCTCd Ha TOCYHAPCTBCHHOM  SA3BIKC

DJIeKTPOHHbBIE pecypchl (M31aHUA)

bangun, K.B. O6mas teopust cratuctuku : yaeoHoe mocoowue : [16+] / K.B. banmun, A.B. Pykocyes.
— 3-e m3n., crep. — MockBa : JlamkoB u K°, 2020. — 312 c. : mn. — Pexum gocTtyna: mo MmoJIucKe. —
URL: https://biblioclub.ru/index.php?page=book&id=573143

Bangun, K.B. Teopus BeposTHOcTeli u MaTemarmueckas cratuctuka : yueOnuk / K.B. Banaus,
B.H. Banuteikos, A.B. Pykocyes. — 3-¢ u3., ctep. — Mocksa : JlamkoB u K°, 2020. — 472 c. : wi. — Pexum
noctyna: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=573173

Mankuna, A.C. 3agaun ¢ pEIICHUSIMH [0 BBICHICH MaTeMaTUKE, TEOPUU BEPOSTHOCTEH,
MaTeMaTHYeCKOW CTaTHCTHKE, MaTEMaTHIECKOMY MpOTrpaMMHpOBaHuIo : yaeOHoe mocodue / A.C. llamnkun,
B.A. HlankuH. — 9-e u3n., crep. — Mocksa : JlamkoB u K°, 2020. — 432 c. : wi. — (Y4ueOHbIe U3MaHUS I
OakayiaBpoB). — Pexum JIOCTYTIA: o MOJIITUCKE. -
URL: https://biblioclub.ru/index.php?page=book&id=573151

IIpodeccnonanbubie 0a3bl JAHHBLIX, MH()OPMAIMOHHO-CIIPABOYHbIE M INOHUCKOBbIE
CHCTEMBI

Hayunas snexkrponnas 6ubnuoreka eLIBRARY.RU. Pexum noctyma: http://elibrary.ru.

Hayunast snextpoHHas Oubmmoreka oTkpeiToro jgoctyna KubepJlenmnka. Pexum mocryma:
http://cyberleninka.ru.

DOneKTpoHHO-ONONMHoTeUHas cUcTeMa «YHHMBEPCUTETCKass OMONHMoTeKa OHMNaiH». Pexxnm mocryma:

http://biblioclub.ru.
Wudopmanmonnas cucrema «Hayunblii apxusy. Pexxum noctyna: http://nayunstitapxus.pd.

Marepuansl aias aun ¢ OB3

Bece kontentr DOBC mpexacraBneH B Buue (aiioB crnenmansHOro ¢dopmara s
BOCIIPOM3BEJEHUS CUHTE3aTOPOM PEYH, a TaK KE B TECTOBOM BHUJE, IPUTOJHOM JUIsl MIPOYTEHUS C
HCITOJIb30BAaHUEM SKPAHHOM JIYIIBI M1 HACTPOMKOW KOHTPACTHOCTH.

2.1.3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JJUCIUIIJINHbI
«Teopust BEpOATHOCTH M MATEMATHYECKAS CTATHCTUKA)

Caelennst 00 OCHAIIEHHOCTH AUCHMILUIMHBI CTIEHUAJM3MPOBAHHBIM U Ja00PaATOPHBIM
000py/I0BaHNEM U MPOrPAMMHBIM o0ecrneyeHneM

Ne Bua 3ansTui HaunmenoBanue OCHAIIEHHOCTH CNeMHAJIbLHBIX
mu cnenruaJIbHBIX noMelleHu ¥ moMeleHu 115 I
MoMeIeHuil U CaMOCTOSITeIbHO padoThI cpeticHb
TOMEIEeHUH /151 NporpaMmuoro
o0ecneyeHUs
CaMOCTOSITEJIbHO
i paboThl
1 | Jlexmum Yuebnast Meb6enn ayIATOpHAS ¢ | OmeparmoHHas cuctemMa
ayUTOPUS TSt KonudecTBOM pabounx MecT B | Windows, oducHbIit
MIPOBEICHUS COOTBETCTBUM ¢ koumdecTtBoM | maket Microsoft Office.
JIEKIIMOHHEIX CTYJICHTOB, pabouee MECTO
3aHATUN MpEenoAaBaTENs, JIOCKa
ayJUTOPHAS.
Kommsrorepras TEXHHKA:
KOMIIIEKT MIPOEKITHOHHOTO
o0opynoBaHUs
(HOYTOYK/KOMIIBIOTED, MPOEKTOP
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https://biblioclub.ru/index.php?page=book&id=573143
https://biblioclub.ru/index.php?page=book&id=573173
https://biblioclub.ru/index.php?page=book&id=573151

(B TOM uHcie TEPEHOCHOW),
MIPOSKIIMOHHBIN 9KpaH/I0CKa).
[Ipaktrueckne | YdeOHas Meb6enn ayIUTOpHAS ¢ | OmeparnoHHas cHCTEMa
3aHATHA ayIUTOpHS IS KonmuecTBOM pabounx wmect B | Windows, oducHsIit
KoHcynbranuu | mpoBeaeHUs COOTBETCTBMM ¢ KkoymmuecTtBoM | maker Microsoft Office,;
Texymuit MIPAKTHIECKUX cTynmeHtoB,  paboyee  mecro | MathCAD;
KOHTPOJb, 3aHSTHH, MpenoaBaTens, nocka | MathLab.
MPOMEKYTOYHAsE | KOHCYJbTaIHH, ayauTopHast (WM MPOEKIMOHHBIH
aTTecTanus TEKYIIEro 9KpaH).
KOHTPOJIS 1 [TepconanbHbie KOMITBIOTEPEI,
MPOMEKYTOUHON | mepudepuifHple  yCcTpoiicTBa B
aTTecTanuu COCTaBe  KJIAaBHATyphl, MBI,
MOHHTOpA 1o KOJITYECTBY
00yJaronmxcs
CamocrositensH | [lomemenust st | MeGenb ayautopHas.
ast pabora camocrosaTenbHol | KoMmbroTepHas TEXHHKA:
CTYJICHTOB paboTHI MIepCOHAIBbHBIC KOMITBIOTEPBI,
00yJaroIuxcs nepudepuiinple  ycrpolictBa B | OnepamnuoHHas CUCTeMa
cocraBe  KiaaBuatypel, MbimH, | Windows, obucHbit
MOHHTOPA, ycrpoiicta | maket Microsoft Office;
noaxkiaroyeHus: Kk ceru MHureprer, | JlocTyn k cetn
JOCTYI B JMEeKTpOoHHYIO | MHTEepHeT.
nH(OPMAITMOHHO-
oOpazoBarenpHy0 cpeny HTU
(bunmmana) YpdY
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2.2. PABOYASA NTPOT'PAMMA JIUCHUIIJINHBI «CnenuajbHble pa3aeiabl (PU3HKH»

PabGouyas nporpamMma TUCHMIUIMHBI COCTABJICHA aBTOPAMU:

Ne ®amuiansa Umsa OtuecTBO YueHas creneus, JomkHocTh Honpasneacuue
n/n Y4eHOe 3BaHHe
1 XoxapipeB Anekcanap - Crapuunit JenaprameHt
AHaToNbeBUY IpernoaaBaresb | €CTECTBEHHOHAYYH
oro oOpazoBaHus

2.2.1. COAEP’KAHUE U OCOBEHHOCTHU PEAJIM3ALUU JUCHUITTINHBI
«CnennajbHble pazaesabl GQUINKN»

2.2.1.1. TexHoJioruu 00y4eHus, MCNOJIb3yeMble MPU U3YYEHUH TUCHUILTHHBI MOTYJISI

Ilpu  uzyuenuu

OUCYUNTUHDBL

«Cneyuanvnvle  pazoenvl  QU3UKU»  UCNONLIYEMCs

MpaouyuoHHas (penpooyKmueHas,) MmexHoiocus 00y4eHus.

2.2.1.2. lInanupyemble pe3yabTaThl 00y4eHHsl (MHIMKATOPHI) MO AUCHHUILINHE
«CrnennanbHble pa3aesibl GU3NKH»

KO)I U HAMMCHOBAHUC
KOMIIETCHIUHA

Ilnanupyemble pe3yabTaTbl 00y4eHHs1 (MHAUKATOPDI)

OIIK-1. Cnocoben
dbopMyTUpOoBaTh U peniaTh
3aJ1a4¥, OTHOCSIIIUECS K
npodeccuoHaIbHOM
JESITSIIBHOCTH, IIPUMEHSIS
(dbyHIaMEeHTAJIbHBIC 3HAHUS
OCHOBHBIX 3aKOHOMEPHOCTEN
pa3BUTHUS IPUPOJIBI, YETIOBEKA
U o01ecTBa

3HaHus:

OCHOBHBIC  TOHSTHS, 3aKOHbBI M  MOJEIM  MEXaHMKH,
JJIEKTpUYECTBA U MarHeTu3Ma, KojeOaHui U BOJH, KBAHTOBOU
(bu3uKH, CTAaTUCTUYECKON (PU3UKHU U TEPMOIUHAMUKH;
OCHOBHBIC (DM3UYECKUE BEIMYMHBI U (DPU3MYECKHE KOHCTAHTBI,
UX ONpe/IeTeHNe, CMBICI, CIOCOOBI U €IMHULIBI UX U3MEPEHMS;
¢byHnamMeHTanbHbIe (PU3NYECKHE OMBITHI, UX POJb B Pa3BUTUHU
HayKH;

Ha3HAYEHUE W TMPHHLUIBI JACHCTBUS BaKHEHIINX (PHU3HUECKUX
pubOpOB.

Ymenus:

OOBSICHUTH OCHOBHBIE HA0JI0/IaeMble TIPUPOHBIE U TEXHOTEHHbIE
sIBJIEHUS 1 3(P(EeKTHI ¢ MO3ULIMI (PyHAaMEHTAIBHBIX (PU3MYECKUX
B3aMOJICUCTBUI, NCTOJIKOBBIBATH CMBICI (PM3UYECKUX BESTMUYHMH U
TIOHSITHI;

3alMCBIBaTh YPABHEHUS A1l PU3NYECKUX BEJTMUYMH, 3aIIUChIBATH
ypaBHEHHMS TIpoLiecca U HaXOIUTb €TO PEIIeHHUE;

paboTaTh ¢ mprdopamMu 1 060pYI0BaHUEM COBPEMEHHON
(usnueckoii 1abopatopum;

UCTIONb30BATh PA3IMYHbIE METOMKH (PH3UYECKUX U3MEPEHUH U
00pabOTKN 3KCIEPUMEHTAIBHBIX JAHHBIX, B TOM YHCIIE C
MPUMEHEHNEM KOMITbIOTEPHOM TEXHUKU M MH(OPMaIMOHHBIX
TEXHOJIOTHH TP PELIEHUH 33/1a4;

UCTIONb30BATh METOBI (PM3UYECKOT0 M MaTEMaTHUECKOTO
MOJIETTMPOBAHMSL, @ TAKXKe MPUMEHSTh METOIbI (PU3HKO-
MaTeMaTUYeCKOTo aHAIN3a K PELIEHHIO KOHKPETHBIX
€CTECTBEHHOHAYYHbIX U TEXHUUECKHX MPoOIeM

Baanenns:

HaBbIKaMU MCIOJIb30BaHUS METOIO0B (PU3NUECKOTO
MO/ICIMPOBAHUS B MHKEHEPHOI MpaKTHKeE;

MIPUMEHEHUSI OCHOBHBIX METOJIOB (PM3UKO-MaTEMATUYECKOTO
aHaJM3a /Il pelleHus] €CTeCTBeHHOHAYYHBIX 3a]1ay;
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MPABUIILHOM 3KCIUTYaTallMl OCHOBHBIX MPHOOPOB U
000pyI0BaHUsI COBpEeMEHHOU (pu3nueckoil Jadboparopum;
00paboTKM ¥ HHTEPIIPETAIMU PE3yIIbTaTOB SKCIIEPUMEHTA, B
TOM YHUCJIE C IPUMEHEHHEM KOMIIBIOTEPHON TEXHUKH U
MH()OPMAMOHHBIX TEXHOJIOTHH.

OIIK-2. CnocobeHn
(bopMaTM30BBIBATh U PEIIAThH
3a/1a4d, OTHOCSIIIAECS K
podhecCroHaIbHON
NEeSITeTbHOCTH, UCTIOJB3YS
METOBI MOJICIMPOBAHHUS U
MaTeMaTUYeCKOro aHajau3a.

3Hanus:

OCHOBHbIE (U3UYECKUE 3aKOHbI, (U3MUECKHE BEIUYUHBI U
KOHCTAHTBl, HX OIpPEACJICHHE, CMBICA ¢ EAUHUIBI HX
n3MepeHul, pyHaaMeHTanbHble (PU3NUecKHe MOHATHSI U TEOPUH
KJIACCUYECKON M COBPEMEHHOHN (PH3HKH.

Ymenus:

WCIIOJIL30BaTh 3HAHUS O COBPEMEHHOM (PM3MUECKOM KapTHHE MUPA
1 3BOJIIOLIMM BceneHHoi, mpocTpaHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOSHHHU BEIIECTBA JJIsl TOHUMAaHUS
OKPY’KarOIIEero MUpa U SIBIICHUM ITPUPObI;

MIPUMEHSATH (PU3UKO-MATEMATHYECKHUE METO/IbI JJISl CO3/IAHUS
HOBBIX CPEICTB U3MEPEHHSI, METOJIOB U3MEPEHUS U METOIUK
M3MEpeHui, pa3padaThiBaTh U MpejiaraTh MiaH MPOBEICHUS
(buznueckoro uccienoBanus, GOpMyIUpOBaTh BHIBOJIBL,
OLICHUBATh COOTBETCTBHE BHIBOJIOB IOJIYYEHHBIM JTAHHBIM,
OLICHUBATh HAYYHYIO U IPUKJIAIHYIO 3HAUMMOCTh CBOEH
pa3paboTKy.

Baanenns:

MeTOoJIaMu (PU3HKO-MaTEMAaTHUECKOTO OIMUCAHUS U
MOJIETTUPOBAHUS IIMPOKOTO Kilacca PU3NYECKUX SIBICHUN U
MIPOIIECCOB, OMPEACIISIONINX MPUHIUIIBI pa0OTHI PA3TUYHBIX
TEXHUYECKUX YCTPOUCTB.

OIIK-3. Cnocoben
IIPOBOJIUTH UCCIIEAOBAHUS U
W3BICKAHUS JIJISL PEIICHUS
MPUKJIIAHBIX WHKCHEPHBIX
3a/1a4 OTHOCSAILIUXCS K
npodeccuoHaIbHOM
JeSITEIbHOCTH, BKJIHOUast
IIPOBEJICHUE U3MEPEHMUI,
IUTAHUPOBAHUE U TIOCTAHOBKY
DKCIIEPUMEHTOB,
MHTEPIPETAINIO
MOJIYYEHHBIX PE3yIbTaTOB

3HaHus:

TEOPETUYECKHE OCHOBBI, OCHOBHBIE MTOHSATHUS, 3aKOHBI U MOJIENIN
MEXaHWKH, MOJEKYJSIpHOW  (U3MKH, DJEKTpUYeCTBA W
MarHeTu3Ma, ONTHKH, AaTOMHOM (HU3UKH, (U3UKH ATOMHOTO
sgIpa WM 4YacTHll, TEOPUU KoJieOaHUM U BOJH, KBAaHTOBOU
MEXaHUKHU, TEPMOANHAMUKYU U CTATUCTHUECKON (PUBHKHU;
METOJIOB TEOPETUUECKUX U IKCIIEPUMEHTAIIBHBIX UCCIIEJOBAaHUM
B (u3MKe.

Ymenus:

MIOHMMATh, U3J1araTh ¥ KPUTUYECKH aHATM3UPOBATH OA30BYIO
o0meuznueckyro HHPOPMAITHUIO;

I10JIb30BaThCs] TEOPETUYECKUMH OCHOBAaMH, OCHOBHBIMHU
MOHATUSAMH, 3aKOHAMU U MOAEISIMH (PU3HKH.

Baanenus:

(U3MYECKUMHU U MaTEMAaTUYECKUMHU METOJaMi 00padOTKH U
a”anu3a uHdopMaruu B 001acTu obmeil pu3nku.

2.2.1.3. Conep:xkanue THCHUILTHHBI «CriennaabHble pa3aeabl (YUKW

Kon Pasznen
pa3neia Conep:xanue
[Ipeacrasnenue o npupojae cBera. CBeToBasi BOJIHA.
KorepeHTHOCTP W MOHOXpPOMATHYHOCTH CBETOBBIX
1 BonHoBast onTuka BOJIH. [IpoctpancTBenHas u BpEMEHHast
KOTepeHTHOCTh. CrocoOBl TONYYeHHUS! KOT€PEHTHBIX
WCTOYHUKOB cBeTa. Pacuer wuHTepepeHIIMOHHON
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KapTUHBI OT JIByX KOTE€PEHTHBIX HCTOYHMKOB.
OnTuyeckast JUIMHa TYTH M ONTHUYECKash Pa3HOCTh
xoga BodH. HMHTepdepeHIMs B TOHKUX IIJICHKAX.
[Tomockl paBHOHM TOMIMIMHBI (KJIMH, KOJblla HeloTOHA)
M I0JIOCBl  PABHOIO  HakJoOHA. [Ipakmuueckoe
npumMeHenue unmepgepeHyuu ceema: NpoceenieHue
ONMUKY, KOHMpPOIb  00pabomxu  nosepxHocmell,

MoyHoe usmepenue ONUH 0mpe3Ko8.
Humepgepomempe.

[Tpunmun Iolirenca-®penens. Meron 300 Openens.
IIpssmonuHeiiHOE pacrpocTpaHeHue CBETa.

Hudpaxkinuss OpeHenss Ha KpPYyIJIOM OTBEPCTUU U
JIucKe. 30HHAs TUIACTUHKA.

Hudpakmus Dpaynrodepa Ha OFHOM ImIead, Ha
TUPPaKIIUOHHOM pelIeTKe. JudpakimonHsie
cnektpsl. Jludpakuuss Ha  NPOCTPaAaHCTBEHHOMH
pemietke. ®opmyna bparra-Byneda. UccnenoBanue
CTPYKTYPBI KpUCTALIOB. [lonsimue o conozpaghuu.
EcTecTBeHHBII W TOJNSPU30BaHHBIM CBET. Buasl
MOJISIPU30BAHHOTO CBETa (JIMHEHHO-TIONSPU30BAHHBIMH,
MOJIIPU30BAaHHBIA MO KPYry W 10  OJUIUICY).
[Tonstpuzanus  cBera MNpU  OTPAKEHUU.  3aKOH
Bprocrepa. AHainu3 MONSPU30BAHHOIO CBETA. 3aKOH
Maimoca. JIBoriHoe nydenpenomiieHue. [lonspouast u

MOJIIPU3ALMOHHBIE MPU3MBL. UckyccTBeHHas
ONTHYECKast AQHU30TPOIIHSL. Humepghepenyusa
NONAPUZ0BAHHO20 ceema. IIpumenenue

NONAPUZ0BAHHO20 c8ema.

Onmuuecku 00HOpoOHas cpeda. [lucnepcus ceéema.
Obnacmu HOpMANbHOU U AHOMANLHOU OUCHEPCUU.
DnekmpouHnas meopus oucnepcuu ceéema. Hsznyuenue
Basunosa-Yepenxosa.

KBanrtoBag ontuka

PaBHOBecHOCTB TEIUIOBOTO W3ITy9YCHUSI.
DHepreTuyeckas CBETHMOCTb. CnekTpanbHas
IUIOTHOCTh YHEPTE€TUUECKOM CBETUMOCTU. AOCOIIOTHO
yepHoe Teno. 3akoH Kupxroda. Pacnpenenenue
HHEPIUH B CHEKTpe aOCOIOTHO YEPHOIO Tea. 3aKOHbI
Credana-bonbiivana u Buna.

KBanToBas runoresa msnydenus. Popmyna Ilnanka.
3akonsl  Credana-bonbpiMana  Kak  CJIEICTBHE
dopmyinsl [Tnanka. OnTrueckas IUPOMETPUS.
doroanextpuueckuit  dPdexkr. OCHOBHBIE 3aKOHBI
BHeIHero ¢porodddexra. PoroHsl. Macca U UMIYIbC
¢doroHa. YpaBHeHue DWHMITEHHA 1Sl PoTOdPPeKTa.
MHoro¢poToHHbII doroapdexr. BuyTpennnit
dboTtodrddexr.

PaccesHune (OTOHOB Ha dSIEKTpOHAX BeIIECTBA.
Teopus s3¢pdexra Komnrona. [laBneHue cBera, ero
KBaHTOBOE U BOJIHOBOE 00bsiICHEHUE. [[nanekTuueckoe
eIMHCTBO KOPITYCKYJISIPHO-BOJTHOBBIX CBOWCTB
HJIEKTPOMArHUTHOTO M3JTyYEeHHUS.

DeMEHTHI KBAHTOBOI

Omnbitel  Pesepdopma  mo  paccesHHIO — O-4acTHIL
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MEXAaHUKHA U aTOMHON
bu3uKn

BeulecTBOM. [lnmaHerapHas Mojenb aTtoMa U €€
KpUTHKA C TIO3WIMH  KJIACCHYECKOW  (PU3HKH.
Iloctynater  bopa. bopoBckas Teopus  aroma
BoJIoposia. JIMHeWyaThlii CHEKTp aroMa BOJIOPOJA.
[ToreHunansl MOHM3AaUMM M BO30YxnaeHus. Teopus
bopa ms Bomopoaonoo6ueix cucreM. OnbiT @paHka
u I'epua. /IMCKpETHOCTh DHEPreTUYECKUX YPOBHEU B
aroMme. 3aTpynHeHus teopuu bopa.
KopmnyckyiisipHO-BOJIHOBOM J1yanu3M CBOWCTB YacCTHII
BemiectBa. Bosnbl e bpoitns. Onbitel J[3BUccoHa U
Ixepmepa. CoiicTBa BOJH JAe bpoitis U ux
BEPOSITHOCTHBIN CMBICIL. CooTHouieHue
HeolpeieIeHHOCTEN KaK IIPOSIBJIEHUE
KOPIYCKYJIIPHO-BOJIHOBOI'O ~ JlyaJli3Ma  CBOWCTB
marepun. BomHoBass (GyHKUHs, €€ CTaTUCTHYECKHM
CMBICJI, CBOHCTBa M  HOpMmupoBka. [Ipuniun
IPUYMHHOCTH B KBaHTOBOI MexaHuke. CTalmoHapHbIe
COCTOSIHUSL. VYpaBHeHue [Ipenunrepa U
CTallMOHAPHBIX COCTOSIHUM.

CBobOonHas yactuia. Mukpodactuiia B OJHOMEPHOMH
MPSIMOYTOJIBHON MOTEHIMAIBHON siIMe€ ¢ OECKOHEYHO
BBICOKMMM CTeHKaMHu. KBaHTOBaHHE »JHEPruM U
UMITyJIbCA  YacCTHUUBI. TyHHENbHBIN 3¢ dexr.
["apMoHMYECKH OCHUIUIATOD.
KBanToBO-MexaHuueckas ~ 3ajaya Uil aToma
BOJIOPOJIa. DJEKTPOH B CHEPUUECKH CHUMMETPUIHOM
none. KBaHTOBBIE uucla: TiaBHOE, OpOUTAIBHOE U
MarHUTHOE. DHEPreTUYECKUM CIEKTp 3JEKTPOHOB B
atome. KBaHTOBaHME MEXAHMYECKOTO W MarHUTHOIO
OpOUTAILHOTO MOMEHTOB 3JeKTpoHa. HopmanbHblit
s ekt 3eemana.

Onpir  [lrepua u I'epnaxa. CnuH  3JIEKTpPOHA.

CnuHoBOE KBaHTOBOE YUCIIO. [TpuHIMD
HEpa3JInIMMOCTH TOKJI€CTBEHHBIX YaCTHIL.
®epmuonsl u 6030HbL.  [lpuxHmmn  [laymm.

PacnipenienieHne 537I€KTPOHOB B  MHOT'ORJIEKTPOHHOM
atoMe 1no coctosgHMsM. llepmonnueckas cucrema
anemenToB JI.11. Menseneena.

Topmo3Hoe PEHTTEHOBCKOE U3ITy4EHHUE.
KopoTtkoBonHoBas rpaHuLa CIUIOIIHOTO
PEHTTEHOBCKOTO  CHEKTpa.  XapaKTepUCTHUYECKHUM
PEHTT€HOBCKUM CHEKTp. 3akoH Mo3iu.

CnioHTaHHOE U BBIHYXJIEHHOE U3ilydyeHue. MIHBepcHas
3aCEJIeHHOCTh YHEPreTUYECKUX YPOBHEH U CHOCOOBI
ee  ocymectsiaeHus. llpuHnunumanbHas — cxema
JICHCTBHSI KBAaHTOBOIO TreHeparopa. ['a30Beil u
pyOuHOBBIH  sazepbl.  [IprMeHeHHEe  ONTHYECKUX
KBaHTOBBIX I'€HEPaTOPOB.

OneMEHTHI KBAHTOBOU
CTaTUCTUKU U (PU3UKHU
TBEPAOTrO Tela

CBoiicTBa KpUCTAUIMUECKUX Ten. Tumbl cBsizeld B
KpucTauiax. MieanbHble U pealibHbIe KPUCTAJUIBL.

CraTUCTHYECKHI CcHOCOO ONMHMCAaHHUS KOJUIEKTHBA
gacTull. Da3oBoe MPOCTPAHCTBO. IJIEMEHTapHas
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sueiika.  [ImOoTHOCTH  cocTossHMEE B (pa3oBOM
MIPOCTPAHCTBE.

[ToBepxnocte @epmu. IloHsATHE © KBAaHTOBBIX
cratuctukax bo3e-DiHmTeiina u  ®Pepmu-/lupaka.
Pacnipenenenne  3JIEKTPOHOB — MPOBOAMMOCTH B
MeTaJlJie 10 DSHEPrusM MpH aOCOJIOTHOM HyIe
temreparyp. OHeprus @Depmu. BeipoxaeHHBI U
HEBBIPOKJEHHBIN  3JIEKTPOHHBIM  ra3.  Biusaue
TEMIIEpPATypbl HA  paclpelesieHue  AJIEKTPOHOB.
Temneparypa @epmu.

OHepreTuyeckhue ypOBHH  CBOOOJHBIX  aTOMOB.
OO0oOmiecTBIeHHEe  DJIGKTPOHOB B KpPHCTAJLJIE.
DHepreTuyeckrue 30HbI B Kpucramie. Pacnpenenenue
AJIEKTPOHOB [0 3HEPreTUYECKUM 30HaM. BaneHTHas
30Ha. 30Ha MPOBOJUMMOCTH. 30HA 3aIPEIIEHHBIX
SHEPIruu. DOHeprus aKTUBALINH. Meranisi,
TUDJICKTPUKH, TIOYIPOBOAHUKH. D (heKTuBHAS Macca
AIIEKTPOHA B KpUCTAJLIE.

[TonynpoBonuuku.  CoOCTBEHHass  MPOBOAMMOCTh
MOJIYIPOBOJHUKOB. KBazuuacTuupl — 3JIEKTPOHBI
MPOBOJUMOCTH U JbIpKU. YpoBeHb Depmu B
COOCTBEHHBIX HOJIyTIPOBOTHUKAX. [IpumecHas
MPOBOJIUMOCTh TOJIYIPOBOJHUKOB. DJIEKTPOHHBIA H
JBIPOYHBIN IIOJIYIIPOBOXHUKH. TemneparypHas
3aBUCUMOCTh 31EKTPONPOBOJHOCTH
IIOJIyIIPOBOJIHUKOB. TepMUCTOPBL.

KoHTakTHBIE sIBIIEHUS B MONYNPOBOJHUKAX. KOHTaKT
AIIEKTPOHHOI'O U JBIPOYHOrO IMOJYIPOBOJAHUKOB (p-N
MEepexo/l) M €ro BOJbT-aMIIEpHAS XapaKTePUCTHUKA.
[TonynpoBOIHUKOBBIE TUO/IBI U TPAH3UCTOPBHI.
@DOTOZNEKTPUYECKUE SBIEHUS B IOJYNPOBOJHUKAX:
(GOTONPOBOAMMOCTb,  BHYTPEHHUH  (OTOd(eEKT,
doro3dekt B 3anmuparorieM cioe.

[Tonsitue o dononax. Pacnpenenenue (GOHOHOB TO
sHeprusiM. TemnoeMKoCTh KpUcTajlla MPU HU3KUX U
BBICOKMX Temmeparypax. IloHsTme o0 KBaHTOBOWU
TEOpPUU  TEIUIONPOBOJHOCTH  TBEPABIX TE€l H
AIIEKTPONPOBOIHOCTH METaJJIOB.
Xapakrepuctuueckass temnepatypa /Jlebas. 3akoHbI
JHeb6as. CBepXmpoBOAMMOCTh. MarHuTHbIE CBOMCTBA
CBEPXITPOBOJHUKOB. BricokoTeMneparypHas
CBEPXIIPOBOJUMOCTb.

OnemMeHTbl GU3HKU
aTOMHOTO s1/1pa U
AJIEMEHTAPHBIX YaCTHII

XapakTepucTuka aTOMHOIO sapa: 3apsj, Macca,
pasmep, IIOTHOCTh. MaccoBoe W 3apsoBOE€ YHUCIA.
CoctaB sapa. Hyximonsl. W3oromsl.  M3006apsrl.
B3anmoneiictBue HykinoHOB. [IoHsTHE O CBOMCTBax U
npupone siaepHbIX cuil. JledekT macchl U SHEpPruu
CBSI3H SI7AEP.

PannoakTuBHOCTSE. PagnoaktuBHbIE PAIBL.
Kunernuecknii 3aKkOH paJMOAKTHBHOTO pacraja.
[TocTostHHAs paZlMOAKTUBHOTO pacmnajia. AKTUBHOCTh
PaJMOAKTUBHOTO BEMIECTBA. 3aKOHOMEPHOCTH |

17



NpOUCXOXKACHUE anb(da-, 0eTa- U raMMa - M3JITy4eHUs
aTOMHBIX fAJIEP.

SlnepHble peaklMu M 3aKOHBI COXpaHeHus. Peakums
nenenus sapa. Llennas peakuus aenenus. [lonarue o
SIEPHOM dJHepreTuke. Peakuwu CUHTE3a aTOMHBIX
anep. [IpobGnema  ympaBisieMbIX — TEPMOSIEPHBIX
peaKuui.

O6mmue CBOMCTBA 3JIEMEHTapHBIX YacTHII.
Knaccugukarus s3neMeHTapHbIX YacTUI, UX B3auMHast
npeBpamaemMocts. Jlentonsl. Aaponsl. KBapku.

2.2.1.4. 5s13bIk peaiM3aluM MPOrpaMMbI

[IporpaMMa JAMCHMIIIMHBI pealu3yeTcs Ha ToCydapCTBEHHOM s3blke Poccuiickoii
®denepauuu.

2.2.2 YYEBHO-METOAMYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHHUE
JAUCHHUIIVTIMHBI «CneunajbHble pa3aeabl GU3NKH)

DJIeKTPOHHBIE pecypchbl (M31aHUA)

1. AOGnpaxmanoBa, A.X. @wusmka. OJIEKTPUUYECTBO: TEKCThI Jekmuid / A.X.
AbGnpaxmaHoBa ; MuHuCTepcTBO oOpasoBanuss u Hayku P®, KazaHckuii HanmMoHAJIbHBINA
UCCIIEIOBATENIbCKUN ~ TEXHOJOrM4eckuii yHuBepcutrer. — Kazanup : Kazanckuii Hay4yHO-

MCCJIEI0OBATENIbCKUN TeXHOJIOTHUeCcKui yHuBepcuteT, 2018. — 120 c. : cxem., Tabi., ui. — Pexum
nocryna: o noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=500426.

2. HukepoB, B.A. ®usmuka s By30B: MEXaHWUKa W MOJICKyJsipHas ¢usuka / B.A.
Hukepos. — Mocksa : [lamkos u K°, 2017. — 136 c. : Tabmn., rpad., cxem. — Pexxum moctyma: mo
noxamucke. — URL: http://biblioclub.ru/index.php?page=book&id=450772.

3. Huxkepos, B.A. ®usuka: coBpemennsiii kypc / B.A. HukepoB. — 4-e u3a. — Mockaa :
Hamkos u K° 2019. — 452 c. : un. — Pexum pocryna: no mnoxmucke. — URL:
http://biblioclub.ru/index.php?page=book&id=573262.

4. Crapony6uesa, I'.Il. Kypc nexkumii o ¢usnke: MexaHuka, MoJeKyJspHas (Qu3uka,

TepMoAMHAMHKA. OnektpuyectBo W MarHetmsm / [.II. CrapomybueBa, A.A. XaimieHko ;
QenepanbHOE  TOCyIapCcTBEHHOE  OMO/DKETHOE  00pa3oBaTeNbHOE — YUPEXKIEHHE  BBICIIETO
npodeccronanbHOro oopazoBanusi CTaBpOMOILCKHI TOCYJapCTBEHHBIN arpapHbIii YHUBEPCUTET. —
CraBponoss : CTaBpononbCcKuil rocy1apcTBEHHBINA arpapHblil yHuBepcurer, 2017. — 169 c. : ui. —
Pesxxum noctyna: mo moanucke. — URL: http://biblioclub.ru/index.php?page=book&id=485008.

IIpodeccnonanbubie 0a3pl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIC W IMOHCKOBBIE
CHCTEMBI

Hayunas snexkrponnas 6ubnunoreka eLIBRARY.RU. Pexum noctyma: http://elibrary.ru.

Hayunas osnektponHas OuOmmoreka oTkpeiToro jgoctyna KubGepllenwmnka. Pexum mocryma:
http://cyberleninka.ru.

ONeKTPOHHO-OUOIMOTEUHAs CUCTeMa «YHHMBEPCUTETCKass OMOJIMOTEeKa OHJaiH». Pexxum mocryma:
http://biblioclub.ru.

Wudopmanmonnas cucrema «Hayunslii apxusy. Pexxum nocryma: http://nayunstitapxus.pd.

Marepuainsl auas auy ¢ OB3

Becy kontent OBC mpencraBieH B Buae (¢aiuioB crneuuanbHoro (Qopmarta  JuIs
BOCIPOM3BEICHUSI CHHTE3aTOPOM PEYH, a TaK K€ B TECTOBOM BH[E, MPUTOJHOM JUIsl TIPOUTEHHUS C
MCII0JIb30BAaHUEM 3KPAHHOM JIYIIbl M HACTPOMKON KOHTPAaCTHOCTH.
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2.2.3 MATEPHUAJIBHO-TEXHHUYECKOE OBECIIEYHEHUE JUCIUIIJINHbI
«CrnennaabHble pa3aesibl GU3HKH»

CBEIleHI/IH 00 OCHAIIIEHHOCTH AUCHUIVIMHBI CNICMUAJIU3UPOBAHHBIM MU naﬁopaTopnblM
060py1103almeM U NNPpOorpaMmMHbIM odecmeyeHHEM

Ne Bupn 3ansiTuid HanmenoBanue OcHalIeHHOCTH CenUATbHBIX
m\n crnenraIbHbIX MoMelleHuil U moMelleHuil s Ilepeuennb
TOMeIleHU i H CaMOCTOSITeIbHOI padoThI NPOrpaMMHOIo
MOMeEIEeHUH /Il obecnevyeHus
CaMOCTOSITEeJIbHO
i paboThI
1 | Jlekum YyeOHas Meb6ens ayIuTopHas ¢ | Onepanuonnas cucrema
ayIUTOpUS IS KonmuecTBOM pabounx wmect B | Windows, oducHbIit
MIPOBEIEHMS coorBercTBMH ¢ KojmuectBoM | maker Microsoft Office.
JIEKIMOHHBIX CTYACHTOB,  pabodee  MeCTO
3aHATHN MpenogaBaTens, J0CKa
ayIuTOpHAsL.
Kommnerorepras TEXHUKa:
KOMILICKT POCKIIMOHHOTO
00opyIoBaHUS
(HOYTOYK/KOMIBIOTED, TPOEKTOP
(B TOM uHcne TEPEHOCHOW),
MTPOSKIIMOHHBIN 3KpaH/I0CKa).

2 | Ilpaktnyeckne | YueOHas Mebens ayIUTOpHAS ¢ | OnepanuoHnHas cucrema
3aHATHUS ayTUTOPUS ISt KosmuecTBOM pabouynx wmect B | Windows, obucHbrit
Koncynpranum | mpoBemeHUs COOTBETCTBMM ¢ KoimdecTBoM | makeT Microsoft Office.
Texymmii NPAKTUYECKUX CTYIEHTOB, pabouee MECTO
KOHTPOJIb, 3aHATHH, MpernogaBaTens, J0CKa
MPOMEKyTOUHast | 1ab0opaTopHBIX ayauTopHast (WM MPOCKIIMOHHBIH
aTTeCTaIus pabor, JKpaH).

KOHCYJbTAILUH, IIepconanbubie KOMIIbIOTEPBL,
TEKYLIETO nepudepuiiHple  ycTpoiictBa B
KOHTPOJIS U COCTaBe  KJIAaBHATYPHI, MBIIIH,
MPOMEKYTOYHOH | MOHHUTOpaA o KOJINYECTBY
aTTecTaluu o0yyaromuxcs

3 | CamocrostensH | [Tomemienus mist | Mebenb aymuTopHast.
as pabora camocTtosTenbHol | KommblotepHas TEXHUKA:

CTY/ICHTOB paboThI MEpCOHAbHBIE KOMITBIOTEPBI,
o0yJaromuxcs nepudepuiiaple  ycrpoiictBa B | OnepanuoHHas cUCTeMa
cocTaBe KiaaBMaTypel, MbimH, | Windows, ohucHbi
MOHHTOPA, ycrpoiicta | maket Microsoft Office;

HNOAKIIIOYCHUA K CCTHU I/IHTepHeT,

JOCTYTI B 3IEKTPOHHYIO
WHPOPMAITUOHHO-
oOpaszoBarenpHyto cpeny HTU
(bunmana) YpdVY

Hoctyn k cetu
HurepHer.
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2.3. PABOYAS ITPOTI'PAMMA JIUCIHUTIJIUHBI «/Inddepennuaibibie ypaBHeHHU s

Pabouvas mporpamMma AMCHUIUIMHBI COCTaBIIEHA aBTOPAMHU:

Nen/m | @amuausa Umst OTyecTBO YueHas creneus, JoaxHocTh Honpaznencuue
y4eHOe 3BaHMe
1 Jemuna K.p.-M.H., JOILICHT JemaprameHT
Enena JleonunoBHa JIOIICHT €CTECTBEHHOHAYYH
oro oOpazoBaHus

2.3.1. COAEP’ KAHUE U OCOBEHHOCTHU PEAJIM3ALIUU JUCHUITTIMHBI
«/Indpepennuaibubie ypaBHEHUD

2.3.1.1. TexHoJsioruu 00y4eHus, MCNOJIb3yeMble MPU U3YYEHUH TUCHUILTHHBI MOTYJISI

Ilpu  uzyuenuu Oucyuniunsl

UCNONB3YIONMCA  CMEUlAHHble MEXHONI02UU 06y1{€Hlxb‘Z (C

npuUMeHeHUeM 3J1eKMPOHH020 00pA308aMeNbHO20 KypCa).

2.3.1.2. [InanupyemMble pe3ybTaThbl 00y4eHUs (MHAUKATOPHI) MO THCIUTITTHHE
«dudpdepeHunanbabie ypaBHEHUD)

KO)I U HAMMCHOBAHUC
KOMIIETCHIUHA

Ilnanupyemble pe3ybTaTbl 00y4eHHs1 (MHAUKATOPHI)

OIIK-1. Cnocoben
dbopmynupoBaTh U peniarh
3aJ1a4u, OTHOCSIIIHECS K
npodeccuoHanbHOM
JESITSIIbHOCTH, IIPUMEHSIS
(dbyHIaMEeHTAJIbHBIC 3HAHUS
OCHOBHBIX 3aKOHOMEPHOCTEH
pa3BUTHUS IPUPOJIBI, YETIOBEKA
u o01iecTBa

3Hanus:

OCHOBHBIEC MTOHSTHS U METO/Ibl aHAJTUTUYECKON T€OMETPUH,
MaTeMaTHYECKHUI aHAIM3 ¥ IUHEHHYIO anreopy;
MOCJIeIOBATEILHOCTH M PAJIbI, MU depeHITnaIbHOe U
WHTETPATBHOE UCUUCIICHHE, TU(PepeHIInaTbHbBIC YPaBHEHUS.
YMennst:

MaTeMaTHYECKHUE METOBI JJISl PEICHHS] TIPAKTUYECKUX 33]1a4;
HCII0JIb30BaTh METObl MAaTEMaTHYECKOI0 MOJICIIMPOBAHUS, a
TaK)K€ MPUMEHATh METO/IbI MAaTEMATHYECKOTO aHAIN3a K PEILICHUIO
KOHKPETHBIX €CTECTBEHHOHAYYHBIX M TEXHUYECKHX MPOoOIeM
Baanenus:

HaBBbIKaMHM HCIIOJIb30BaHU METOJO0B MaTeMaTUYECKOI0 aHaInu3a
B UH)KEHEPHOU NPAKTHUKE;

HaBBIKAMH IIPUMEHEHHSI OCHOBHBIX METOI0B MaTEMaTUYECKOTO
aHaJIM3a JUIsl PELIEHUs] €CTECTBEHHOHAYUYHbIX 3a/1a4.

OIIK-2. Cnocoben
(opManM30BBIBATh U PEIaTh
3aJ1a4¥, OTHOCSIIIUECS K
npodeccruoHanbHON
NEeSITeTbHOCTH, UCTIOJB3YS
METOJIbI MOJICITUPOBAHUS U
MaTeMaTU4eCcKOro aHaIn3a.

3Hanusn:

OCHOBHBIC TTOHATHS KJIACCUYECKOW MAaTEMATHKH.

YMeHnnst:

MIPUMEHATh MATEMATUIECKHE METOIbI [UIsl PEIICHHUS
poQecCHOHATBHBIX 33/1a4.

Baanenusi:

METOJIaMH MaTeMAaTHYECKOTO OMMCAHUS ¥ MOJCITUPOBAHUS
IIMPOKOTO Kiacca (PU3HUECKUX SBICHUN U TIPOIECCOB,
OTIPECIISIONINX MPUHITUITH PA0OTHI PA3TNIHBIX TEXHHUSCKUX

YCTPOMCTB.
OIIK-3. Cniocoben 3HAHUS:
IPOBOIUTH UCCIIEJOBAHKS U TCOPETHUYECKHE  OCHOBBI, OCHOBHBIC IOHSATHs, TEOPEMBI
W3BICKAHWS 7S PEIEHUS MaTeMaTHKH;

Ymenns:

MPUKITAAHBIX HHXKCHCPHBIX
3aJa4 OTHOCAIIIUXCA K

npodeccruoHaNIbHON

MTOHUMATh, U3JIaraTh ¥ aHAM3UPOBATh 0A30BYIO MH(POPMAIIHIO;
Baanenusn:
MaTeMaTHYeCKUMH MeTo/IaMU 00pabOTKHU U aHaIn3a

20



JeATEIbHOCTH, BKIIIOYas
IIPOBEICHUE U3MEPECHMUI,
IIJIJAHUPOBAHKE U IIOCTAHOBKY
JKCIIEPUMEHTOB,
UHTEPIIPETALHIO
IIOJIYYEHHBIX PE3YyJIbTaTOB

uHpopManuu B 00J1aCTH TPOPECCUOHATLHOMN e TETbHOCTH.

2.3.1.3. Conep:xxanue qucuuminubl «JAuddepeHunanbHbie ypaBHEeHUD)

Kox
pa3aena

Paznen

Conep:xanue

duddepenunansasie
ypaBHEHHS IIEPBOTO TOPSAKA

3anauu, NpuBoAMMBIE K TUdepeHInaIbHBIM
ypaBHeHUSIM. OCHOBHBIC TIOHSATHS: TIEPBBIA UHTETPAI,
ob6muii naTerpai, 3anada Komm. Teopema Ko
CYIIIECTBOBAHUS M €JUHCTBCHHOCTH PEIIICHHUSI
muddepeHIaTbEHOr0 YpaBHEHHsI IEPBOTO MOPSIIKa.
HemnponomxkumocTts perieHusi. 3aBUCUMOCTh OT
HAYaJbHBIX JAHHBIX U OT MIPABOW YaCcTH ypaBHEHUSI.
[Tpocreiimme nuddepennnanbabie ypaBHEHHUS.
YpaBHeHus B nonHbIX quddepennnanax. Ocodbie
TOYKH B 0COOBIC pemieHus. Y paBHenue Kiepo u
Jlarpanxa. Orubaromias iuHus.. M3oroHanbHble
TPAaEeKTOPHUH.

Huddepennmanbapie
YPaBHEHUS BBICIIIUX
MOPSIKOB U CHCTEMBI
nuddepeHIantbHbBIX
yYpaBHEHUNU

Teopema  CymecTBOBaHMS M €IMHCTBEHHOCTH
pemienuss AU GEpPeHINATHFHOTO  ypaBHEHUS N-TO
nopsiaka. [lonmwkenue nopsiaka auddepeHunanbHOro
YPaBHEHU. [TocTpoenue o0mero  pemeHus
JUHEHHOrO0  HEOJHOPOAHOro  Ju(depeHIHaTIbHOro
ypaBHEHHUS N-TO  TOpsAAKAa C  IOCTOSHHBIMU
ko3 duurenTamu. MeToa BapHallud MPOU3BOJIBHBIX
MOCTOSTHHBIX. HopwmanbHbie CUCTEMBI
muddepeHMaIbHbIX  ypaBHeHMH.  JlMHamuueckue
cucrteMbl. ®da3oBoe MPOCTPAHCTBO. YCTONYMBOCTH
pemieHuss  no  JlamyHoBY.  ACHMITOTHYECKAs
YCTOMUYMBOCTh. KpuTepnii yCTOWUMBOCTH IO IIEPBOMY
IpUOJINKEHHUIO.

YpaBHEHHS] MaTEMaTUYECKON
(107632197

Kanonnueckue ¢popmbl U KiaccupUKaMs ypaBHEHUN
B YAaCTHBIX IPOU3BOAHBIX BTOPOr0  IOPSAAKA.
XapakTepucTudeckoe ypaBHeHMe. 3amada Kommn,
KpaeBble 3aJauM, CMEIIaHHble 3a1aud. 3agada Komm
JUIi OJHOMEPHOIO BOJHOBOro ypaBHeHus. dopmyia
JanamOepa. Pemenne ypaBHeHHs KoJeOaHUN CTPYHBI
METOJI0M pasneneHus IIEPEMEHHBIX
(dypoe).YpaBHeHue pacnpeneneHus Temia. Penienne
IIepBOM  KpaeBOW  3agauM Uil  ypaBHEHUSA
TEIJIONPOBOJHOCTH METOJOM KOHEYHBIX Pa3HOCTEH.
Pemenne 3agaum O pacnpocTpaHeHHMM TeIla B
HEOTPAaHUYEHHOM CTEP)KHE METOJOM  DPa3ZelICHUs
nepeMeHHbIX; nHTerpai [lyaccona.

BaprannoHHoe ucuucienue

OcHoBHast  337aya BapHAllMOHHOTO  HMCYUCIIECHUS.
HeoOxonumblie yciaoBusl sKCTpeMyMa (YHKIMOHAA.
YpaBHeHHe Ditnepa-Jlarpanxa. YcnoBus
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Beitepmitpacce, Jlarpamxka u SAxob6u. OOoOmeHus
MPOCTEUIIIEH 3aJa4l BApUALIMOHHOTO NUCUUCIICHHUS.
Mertoapl Putiia, byoHoBa-I"anepuna pemeHus
BapHAallMOHHBIX 3a7a4.

OpwuruHaisl 1 u300pakenus. [Ipumepsl BeIAUCICHUI
u3o0paxenuil. luddepenuupoanue u
UHTETpupoBaHue n300paxkeHuil. OCHOBHbBIE TEOPEMBbI
OIEPALMOHHOI0 UCUUCIIEHUSI (TEOpEMBI 110100Ms,
3aras/bIBaHusl, CMEIECHUS, YMHOKEHUS ).

5 OnepanonHoe ucuucinenne | JuddepeHnupoBanue u UHTETPUPOBAaHHUE
opuruHainos. [IpunoxeHne K HHTErpUPOBAHUIO
JMHEHHBIX TU(depeHINaIbHBIX YPaBHEHUH C
MOCTOSIHHBIMU KO3 dunineHTamu. TeopeMsl
paznoxxenusi. ®opmyina obpamenus Pumana-
MemuHa.

2.3.1.4. 5s13bIk peanu3aluy NPOrPaMMbI

[IporpaMMa JAMCHMIIIMHBI pealu3yeTcs Ha TOCyAapCTBEHHOM si3bike Poccuiickoit
®denepauuu.

2.3.2 YYEBHO-METOJIUYECKOE U NTH®OPMALMNOHHOE OBECIIEYHEHHUE
JUCHUIIVIMHBI «/nddepenunaibHbie ypaBHeHHD

DJIEKTPOHHBIE pecypchl (M31aHUA)

Barun, JI.B. UwucnenHoe MoOAENMpPOBaHUE JIMHAMMYECKUX  CHUCTEM,  OIKCHIBAEMBIX
OOBIKHOBEHHBIMHU (D epeHIanbHBIMU ypaBHEHUSIMU : yueOHoe mocobue : [16+] / JI.B. Barun ;
HoBocuOupckuii rocynapCTBEHHBIH TEXHUYECKHA yHHBepcuTeT. — HoBocuOupck : HoBocmOmpckwmii
rOCy/IapCTBEHHBIN TeXHUYECKUl yHuBepcuret, 2019. — 63 c. : tadi., rpad., wi. — Pexum moctyma: mo
noxmucke. — URL: https://biblioclub.ru/index.php?page=book&id=573956

Hazaposa, T.M. Jluddepennmansusie ypaBHeHus : yueOHOe mocobue : [16+] / T.M. Hazapoga,
WU.M. Ilyneimes, B.B. XabnoB ; HoBocuOupckuii rocynapCTBEHHBI TEXHUYECKUNA YHHBEPCHTET. —
HoBocubupck : HoBocubupckuii rocyaapcTBeHHbIN TeXHUYEeCKH yHUBepcuteT, 2017. — 100 c. : w1 —
Pexxum noctymna: no nmoamnucke. — URL: https:/biblioclub.ru/index.php?page=book&id=576428

XamuaymnuH, P.SI. Maremartuka: 6azoBsiii kypc : [16+] / P.S. Xamunymmun, b1 T'ynusa. — 5-
e u31., nepepad. u gon. — MockBa : YauBepcuter Cuneprus, 2019. — 720 c. — (YHuBepcurerckas
cepus). — Pexxum JIOCTYyTIa: o MOJITTHCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=571501

IIpodeccnonanbubie 0a3pl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIC W IMOMCKOBBIE
CHCTEMBI

Hayunas snexkrponnas 6ubnuoreka eLIBRARY.RU. Pexum noctyma: http://elibrary.ru.

Hayunast snextpoHHass Oubnmoreka oTkpeiToro pnoctyna Kubep/lennnka. Pexxum nmocryma:
http://cyberleninka.ru.

DneKTpOHHO-OMOIMOTeUHas cUcTeMa «YHHMBEPCUTETCKas OMOimoTeka OHNaiH». Pexxum mocryma:
http://biblioclub.ru.

Nudopmanmonnas cucrema «Hayunblit apxusy. Pexxum noctyna: http://nayunstitapxus.pd.

Marepuansl gas jun ¢ OB3

Becs kontentr OBC mpencraBneH B Buje (¢aitioB cnenuanbHOro (opmara s
BOCIIPOM3BEJEHUSI CUHTE3aTOPOM PEYH, a TaK KE B TECTOBOM BHUJE, IPUTOJHOM JUIsl IPOUTEHUS C
WCITOJIb30BAaHUEM SKPAHHOM JIYITbl M1 HACTPOMKOW KOHTPACTHOCTH.
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https://biblioclub.ru/index.php?page=book&id=573956
https://biblioclub.ru/index.php?page=book&id=576428
https://biblioclub.ru/index.php?page=book&id=571501

2.3.3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHbI
«Indpepennuaibubie ypaBHEHUD

CBEIleHI/IH 00 OCHAINCHHOCTH JUCHUIIMHBI CHICHHAJIUIUPOBAHHBIM M HaﬁopaTOprlM
060py1103almeM U NNPpOorpaMmMHbIM odecmeyeHHEM

Ne Buj 3ansaTait HaumMmenoBaHnue OCHAIIEHHOCTH CIeNHAJILHBIX
m\n crneuragbHbIX NnoMenleHu U moMeneHui 1is Ilepeuenn
NOMeIleHui 1 CaMOCTOSITeJILHOM PadoThI NPOrpaMMHOI0
TOMeneHu 1151 ol0ecreyeHnst
CAMOCTOSITeIbHOM
padoThI
1 | Jlekum YyeOHas Mebenn ayIUTOpHAS ¢ | Oneparuonnast
ayJUTOPUS LIS KOJIMYECTBOM pabounx wmecT B | cucrema Windows,
IPOBEIEHUS COOTBETCTBMHM C KOJHMYECTBOM | O(hHCHBIN MakeT
JICKIIMOHHBIX cTyneHtoB,  pabodyee  Mecro | Microsoft Office.
3aHATHN npenojaBares, JOCKa
ayJUTOpHAsL.
KomnbroTepnas TEXHUKA:
KOMILJIEKT MPOEKIIMOHHOTO
o0opynoBaHus
(HOYTOYK/KOMIIBIOTEP, IPOEKTOP
(B TOM uyHMclne TEPEHOCHOH),
MTPOSKIIMOHHBIN SKpaH/I0CKa).

2 | Ilpaktuyeckue YueOHas Mebens ayIuTopHas ¢ | OneparmonHas
3aHATHSA ayIUTOPUS LIS KOJIMYECTBOM pabounx wmecT B | cucrema Windows,
KOHCYHLTaHI/II/I IMPOBCACHUA COOTBECTCTBUU C KOJINYECTBOM O(bHCHLIﬁ ITaKeT
Texymmii NPaKTHICCKUX cTynmeHtoB,  paboyee  mecro | Microsoft Office;
KOHTPOJIb, 3aHATHH, MperoaaBarters, nocka | MathCAD.
MIPOMEXKYTOUHAsI | KOHCYJIbTALMM, ayuTopHas (MM MPOEKIMOHHBIN
aTTeCTaIus TEKYIIETro JKpaH).

KOHTPOJIS U IlepconanbHbie KOMITBIOTEPHI,

MPOMEKYTOUHOMN nepudepuitHple  yCTpoiicTBa B

aTTecTanuu coCTaBe  KIaBHATYphl, MBIIIH,
MOHHUTOPA o KOJINYECTBY
oOygaronmxcs

3 | Camocrositensh | [Tomemmenust st Me0enb ayauropHast.
as pabora camocTosiTenbHOM | KommbroTepHas TEXHUKA!

CTY/ICHTOB a00ThI NePCOHAIBHBIE KOMITBIOTEPHI
g E6yqaloumxcsl negnq)epHﬁHLIe yCTpOﬁCTBap]; OHepaHHOH.Ha’I
cucrema Windows,
COCTaBe  KJIABUATYPBI, MBIIIH, .
N Oo(QHCHBIN TTaKkeT
MOHHUTODA, ycTpoiicTBa

INOAKIHYCHUA K CCTH HHTepHeT,

JIOCTYT B 3JEKTPOHHYIO
UHPOPMAIMOHHO-
obpazoBarenbHyto cpeny HTU
(pmmana) YpodVy

Microsoft Office;
Hoctyn k cetu
WurepHer.
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2.4. PABOYAS ITPOI'PAMMA JUCHHUITJIMHBI «/IluckpeTHass MaTeMaTHKA»

PabGouyas nporpamMma TUCHMIUIMHBI COCTABJICHA aBTOPAMU:

Nen/m | @amuausa Umst OTyecTBO YueHas creneus, JoaxHocTh Honpaznencuue
yueHOe 3BaHue
1 Kyuepenko Hatanbs - Crapuunit JlenaprameHT
BuxTtopoBHa npernojaBare €CTECTBEHHO-
b HAy4HOI'O
o0Opa3zoBaHMs

2.4.1. COAEP’ KAHUE U OCOBEHHOCTMU PEAJ/IN3ALIMU JUCIUIIJINHBI

«/luckpeTHasi MaTeMaTHKA

2.4.1.1. TexHo10TUM 00YYeHUSI, HCTIOJIb3yeMble TPU U3YYEeHHH THCUMIIIMHBI MOTYJIs

Ipu uzyuenuu Oucyuniunvl «/Juckpemuas mamemamuxa» UCNONb3VIOMCA MPAOUYUOHHAS
(PenpoOyKmueHast) mexHoao2usl 00YUeHus.

2.4.1.2. [InanupyeMble pe3y/bTaThl 00yueHHsl (MHAUKATOPDI) N0 JTUCIHUNIHHE

«I[I/ICerTHaﬂ MaTeMaTuKa»

Kox m HaumeHoBaHune
KOMIIeTeHIIHN

Ilnanupyemble pe3yabTaThl 00y4eHUs: (MHAUKATOPHI)

OIIK-1. Criocoben
(hopMyITHpPOBATh U PEIlaTh
3a]]a9M, OTHOCSIIIAECS K
npohecCUOHATLHON
JESITENTBHOCTH, IPUMEHSIS
(byHIaMeHTATBHBIC 3HAHUS
OCHOBHBIX 32aKOHOMEPHOCTEH
pasBUTHS TIPUPOJIBI, YETOBEKA
# o01IecTBa

3Hanus:

OCHOBHBIC ITOHATUSA DJICMCHTOB MaTeMaTH‘ICCKOﬁ JIOTUKH, HHCKpCTHOﬁ
MaTEeMAaTHKHU;

OCHOBHBIE METOJIbI TEOPHH MHOXKECTB, MATEMATHUECKOW JIOTHKH, aJIreOph
BBICKa3bIBaHUH, TEOPHHU TPadoB, TECOPHU aJITOPUTMOB,

OIIK-2. Criocoben
(hopMaM30BLIBATh U PEIIATh
3a7]a49M, OTHOCSIIIUECS K
pohecCUOHATLHON
JEeSITENIBHOCTH, UCTIONB3YS
METO/IBI MOIETUPOBAHIS 1
MaTeMaTH4eCKOro aHAJIN3A.

Ymenust:

pemaTh MpaKTUYeCKUe 3a7add, CBS3aHHBIE C MOCTPOCHUEM KOHKPETHBIX
KOMOMHATOPHBIX KOHPHUTYpAIHii U C TIOACYETOM UX KOINYECTBA;
MPUMEHATh  METOABl  AWCKPETHOW  MaTeMaTHKH  TIpH
po(ecCHOHAIBHBIX 33/1a4 MOBBIIICHHOHN CII0HOCTH;

PEeHIICHUN

OIIK-3. Criocoben
MIPOBOIUTE MCCIIEAOBAHUS U
W3BICKAHUS JUTS PEUICHUS
MPUKIIAIHBIX HHKEHEPHBIX
3a7a49 OTHOCSIIHXCS K
poheCcCHOHAIBLHON
JCSITENIBHOCTH, BKITIOUAs
MPOBEICHUE U3MEPCHUA,
ITAHAPOBAHUE W TIOCTAHOBKY
9KCTIEPUMEHTOB,
HHTEPIPETAINIO TIONyYEHHBIX
pe3yNbTaToB

Buaanenus:
OITBIT TOCTPOCHUST MATEMAaTHIECKON MOIeNTH TPO(ECCUOHATBHBIX 3a/1a4 U
COZIepKaTeJIbHOM MHTEPIIPETALIMU ITOITYYEHHBIX PE3YJIbTATOB.
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2.4.1.3. Conep:xanue TUCHUIUIMHBI «/{[UCKpeTHAsI MATEMATHKA)

Kon Paznen

pasneia Conep:xanue

IlonsTne MHOXXeCTBAa MW  OTHONICHUSA. Pa3nuunble
crocoObl  3amaHus  MHOXxecTBa.  Omepanud  Ha
MHOXkeCTBE. OTHOIICHHE IKBUBAJICHTHOCTU U TMOPSIKA.
TpaH3uTUBHOE 3aMblKaHWE OTHONIIECHUW. DyHKIUA.
Wubekius, copbekius u Ouekmus. Sapo QyHKIuW.
MontHOCTh MHOKECTBA.

1 MHoecTBa M OTHOIIICHUS

BeickaspiBanusi. Omepanuu HajJ  BBICKa3bIBAHUSMH.
OcHoBHbIE CXEMBbI JIOTUYECKH MIPaBUJIbHBIX
paccyXJICHUN. Anrebpa JIOTUKH, OCHOBHBIC
paBHOCUIIBHOCTU. [IpUHIIUIT M 3aKOH JBOWCTBEHHOCTH.
Hopmansasie ¢opmer: TH®, KH®, CAHD, CKHO.
[TomHOTa M 3aMKHYTOCTh cUcTeMbl (pyHKIHi. Teopema
[Tocta o QyHKIMOHANBHON MoONHOTE Oazuca QYHKIHUIL.
H3omopdusm OyneBbIx anreop.

2 Aunrebpa J0TUKHN

IIpenukatel. Jlormueckue onepauuy HaJ IPEAUKATAMU.
KBanTopsl. Ilpeaukarueie GpopMyiibl U UX IPUMEHEHUE,
HopManbHas Gopma [THD. OcHOBHBIE paBHOCHIBHOCTH,
COJIeprKalIie KBaHTOPBI

3 Anrebpa npeaukaToB

Pa3menienus, IIEPECTAHOBKH, COYETaHMUS.
[TomunomunansHast ~ Qgopmyna, OuHoM  HeroToHa.
Pa3Ouenus. [lpuHIMN BKIIOYEHUS U HUCKIIOYEHUS.
Yuciio COpBbEeKTHBHBIX OTOOpakeHHi. IIpomsBoxsimue
¢yukuun. PexyppentHble ypaBHeHus. [loacraHoBku u
WHBEPCHH.

4 KombOuHaropuka.

['padpl, nOKambHBIE XapakTepUCTHKU. MV3omopduzm
rpadoB. DiinepoBsl rpadpl, raMIIBTOHOBBI HUKIIBL. NP —
nosiHble 3a/1a4uu. JlepeBbs u sieca. CBA3HOCTh U CUJIbHAS
CBA3HOCTH, QJITOPUTMBl  HAXOXKJIEHUS  KOMIIOHEHT
CBSI3HOCTH rpada. 3amaua o Ha3HAYCHUSIX.
Xpomarudeckue rpadpl, momMedeHHble Tpadbl U YHUCIIO
pa3ianuHbIX NoMeueHHbIX rpadoB. Teopema Xonna u
QIropuT™M €€ peleHus. 3ajada O KpaTdalIMX IyTsX.
AnroputMm [letikctpsl. [lotoku B cetsix. Teopema Dopra
QanikepcoHa

5 I'padbr

2.4.1.4. 5s13bIk peaqu3aluy NPOrPamMMbl

[IporpaMmMa JUCHUIUIMHBI peanu3yeTcss Ha TOCYJapCTBEHHOM si3blke Poccuiickoi
denepanuu.

24.2. YYEBHO-METOANYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE
JAUCHHUIIIINHBI «/luckpeTHass MAaTeMaTHKA)

JIEKTPOHHBIE pecypchl (MU31aHHA)

bekapesa, H./[. Iuckpernas matematuka : ydebnoe mocoome : [16+] / H./. bekapena ;
HoBocubupckuii rocynapcTBeHHbIH TeXHUUECKU yHuBepcuTeT. — HoBocubupcek : HoBocuOupcekuit
rocy/1apCTBEeHHBIH TexHu4eckuil yHusepcuret, 2019. — 80 c. : tabin., uin. — Pexxum poctyma: mo
noxamucke. — URL: https://biblioclub.ru/index.php?page=book&id=573763

bepexnoii, B.B. Jluckpernas marematuka : ydeOHoe mocobue : [16+] / B.B. bepexHoii,
A.B. IllanomnukoB ; CeBepo-Kaskasckuit ¢enepanbubiii ynusepcutet. — CraBponois : Cesepo-
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https://biblioclub.ru/index.php?page=book&id=573763

KaBkazckuit ®enepanpubiii yausepcurer (CKDY), 2016. — 199 c.

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

BacunbseBa, A.B. JluckperHas maremaTuka :

N.B. llleBeneBa

Cubupckuii QenepanbHbIl  yHUBEPCHUTET.
dbenepanbublii yHuBepcurer (CDY), 2016. — 128 c. :

ydueOHOe Tmocooue :

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

: wi1. — Pexxum goctyna: mno

[16+] / A.B. Bacunbena,
— KpacHospck
wi. — PexuM nocryna: 1mo moImmcke. —

Cubupckuii

OkynoB, C.M. JluckpeTHas MaTeMaTHKa: TEOPHUs M NpPAKTHKA pEHICHHs 3a7a4d [0
unpopmaruke : [16+] / C.M. OkynoB. — 4-e u3n., anekTpoH. — MockBa : Jlaboparopusi 3HaHHIA,

2020. — 425 c.

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

: nn. — (Ilemaroruueckoe oOpazoBanue). — PexxuM gocTyma: 1Mo MOJIUCKE. —

IIpodeccnonanbubie 0a3bl JAHHBIX, MH(OPMANUOHHO-CIIPABOYHbIE M INOHUCKOBbIE

CHCTEMbI

Hayunas snexkrponnas 6ubnunoreka eLIBRARY.RU. Pexum noctyma: http://elibrary.ru.
Hayunas osmektponnas OubOmmoreka OTKpeiToro pgoctyna Kwubepllenmaka. Pexxum moctyma:

http://cyberleninka.ru.

3J'ICKTpOHHO-6I/I6III/IOTC‘IHa}l cucrema «yHI/IBCpCI/ITeTCKaﬂ OubnnoTeKa OHIIAMH». Pexum AOCTYyIIa:

http://biblioclub.ru.

Wudopmanmonnas cucrema «Hayunblii apxusy. Pexxum nocryna: http://nayunsriitapxus.pd.

Marepuansl aas aun ¢ OB3

Becy kontentr OBC mnpencraBaeH B Buie (¢aitioB cnenuanbHOoro (Gopmara s
BOCITPOM3BEJICHUS CHHTE3aTOPOM PEYH, a TaK K€ B TECTOBOM BHJE, MPUTOJHOM JIJISi TIPOUTEHUS C
MCIIOJIb30BaHUEM dKPAHHOM JIYIbl M HACTPOUKOW KOHTPACTHOCTH.

1.43 MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE JUCHUIIJIMHBI
«/IncKkpeTHass MATEMAaTHKA»

Caejlennsi 00 OCHAIIEHHOCTH AUCHUIIMHBI CNIENUAJM3MPOBAHHBIM U J1a00pPaTOPHBIM
000py/1I0BaHNEM U MPOTPAMMHBIM 00ecnedeHneM

Ne Bupn 3ansTuii HaumeHnoBanue OCHaNIEHHOCTH CHEIHATbHBIX
m\n CHelHATLHBIX ToMelleH Uil i MoMelIeHHii 115t Iepeuens
noMelIeHui CaMOCTOSITEJILHOW PadoThI
TOMeEIEeHUH /11 fIporpamMmroro
. obecrneyeHust
CaMOCTOSITETbHOM
padoThI
1 | Jexmun VYyeOnas MeOens ayIUTOPHAS ¢ | OnepanuoHHast
ayJIUTOPUS IS KOJINYEeCTBOM pabounmx wMect B | cucrtema Windows,
MPOBEICHHUS COOTBETCTBHHM €  KOJHMYECTBOM | O(UCHBIN MakeT
JIEKIIMOHHBIX CTYJICHTOB, pabouee mecto | Microsoft Office.
3aHSATHN MpenoaaBaTens, JIOCKa
ayJIUTOpHAsl.
KommnerotepHas TEXHUKA!
KOMIICKT MIPOEKIIMOHHOTO
o0opyoBaHus
(HOYTOYK/KOMITBIOTEP, TPOEKTOP
(B TOM uyHMcine TEpEHOCHOH),
MTPOEKIIMOHHBIN SKpaH/I0CKa).

2 | Ilpaktuyeckue YuebHas Meb6enb ayIUTOPHAS ¢ | Omeparmornast
3aHATHS ayJUTOPUS JUTS KOJIMYECTBOM pabounx MecT B | cuctema Windows,
KouncynbTanuu | nmpoBeneHus COOTBETCTBMM C KOJHYECTBOM | O(UCHBIN IMaKeT
Texymuii NPaKTHYECKUX cTynmeHtoB,  pabodee  mecro | Microsoft Office.
KOHTPOJIb, 3aHATHIA, npenoaBares, JIOCKa
MPOMEKYTOUYHAs | KOHCYJIbTAIUH, ayauTopHas (MM MPOSKIHOHHBIH
aTTeCTaIs TEKYIIETo JKpaH).

KOHTPOJISI U ITepcoHanbHbIC KOMITBIOTEPHI,
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https://biblioclub.ru/index.php?page=book&id=466802
https://biblioclub.ru/index.php?page=book&id=497748
https://biblioclub.ru/index.php?page=book&id=222848

MIPOMEKYTOUHOU nepudepuiiHple  yCcTpoiicTBa B
aTTecTaluu COCTaBe  KJIaBUATYphl, MBIIIH,
MOHHUTOPA o KOJIMYECTBY
oOyJaronmxcs
CamocrositenbH | [lomemenus most Mebens ayquTopHas.
ast pabora CaMOCTOATEIbHOU KomneroTepHas TEXHUKa!
CTYJEHTOB paboTEhI MepCOHANbHBIE KOMITBIOTEPHI, Onepanonnas
oOyyaromuxcs nepudepuiiiple  ycTpoiicTBa B cncrema Windows
COCTaBE  KIABMATYPBI, MBI, | (UCHBIi MaKeT ’
MOHHUTOPA, YCTPOHCTBA |\ pierosoft Office;
NOJKIIOUeHHs K cetu MHTepHerT, TocTyn Kk cern ’
JOCTYII B JIEKTPOHHYIO VnrepHer.
MH()OPMAITHOHHO-
oOpazoBarenbHyto cpeny HTU
(punmana) YpdVY
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