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|. Heau u 3212494 TUCHUIJIMHBI (MOZYJIs1)

Heabro aucrumuuHbel «MeTonbl 00paOOTKM ASKCIEPUMEHTANbHBIX JaHHBIX» SIBISETCS
(GopMHpOBaHHME OCHOB HCIIOJIb30BaHMSI COBPEMEHHBIX TEXHOJIIOTMH 00pabOTKM  JaHHBIX
(U3MYECKOro 3KCIEepUMEHTa B HAyYHO-MCCIIEJ0OBATENbCKON NeSITEIbHOCTH; B YACTHOCTH, U3y4EeHUE
Mar€MaTH4CCKuXx MCTOAOB M II0AXOJ0B 06p2160TKI/I, OCHOB KOMHBIOTepHOfI AJITOPUTMHU3ALINH,
¢bopMHpOBaHHME HABBHIKOB B OOJACTH TNPOTPaMMHUPOBAHMS U  Pa3pabOTKH MPOTrPaMMHOTO
obecreyeHus: B COOTBETCTBYIOIEH NpeIMETHOMN 001acTu.

3agayamu aucuuIuinHbl «MeToabsl 00pabOTKU SKCIIEPUMEHTAIBHBIX TaHHBIX) SIBIISETCS:

- IIOHUMAaHHNEC KOHICITYaJIbHBIX MOJIOKEHUH B 00J1aCTH O6pa6OTKI/I JaHHBIX

- OBJIAAICHUC TCXHHUYCCKHMMHU HaBbIKaMH, CBJA3aHHBIMU C HCIIOJIB30BaHUEM
COBPEMEHHBIX KOMIIBIOTEPHBIX CPEICTB MOJCIMPOBaHMs, 00pabOTKH M aHaIu3a
HaOII0aTeNbHBIX 1aHHBIX.

- MPaKTUYECKOE MPUMEHEHHE (PU3NKO-MAaTEMATUUECKUX MOJXOJ0B MpU pa3paboTke
IIPOrpaMMHOT0 oOecredeHus: 00pabOTKH SKCIIEPUMEHTA;

1. Mecto nucuumiunsl (MmoayJsi) B ctpykrype OIIOII BO

JlaHHasi ydeOHas JUCUUIUIMHA OTHOCHTCS K 4YacTd, (opMUpyeMOW y4acTHHKAMH
oOpa3oBarenbHbIX OTHOIICHWH. OHa wM3y4aeTcs B TPEThEM CEMECTPe Ha BTOPOM Kypce
MarvucTparypsl.

Jlis ocBOeHHUs coJep)KaHus AUCHUIUIMHBI HEOOXOIMMO 3HAaHHWE OCHOB paaro(H3UKH,

MATEMaTHYCCKOI'O aHajln3a, HH(bOpMaTHKH.

I11. Tpe6oBaHus K pe3yIbTaTaM OCBOCHHMS IMCIUIIIHHBI
[Ipouiecc ocBOEHMS AMCLMILUIMHBI HallpaBieH Ha (OPMUPOBAHUE KOMIIETEHIIUH B COOTBETCTBHH C
®I'OC BO u no nanHomy HarpasieHHIo noarotoBku (03.04.02 dusuka):

- Cnoco0eH BBIMOJHATE MaTeMaTHYECKYl0 U KOMIBIOTEPHYI0 00pabOTKY, MHTEPIpPETALMIO U

aHaJIM3 pe3ynbTaToB acTpodusnyeckux ucciaenaoBannii (ITK-3).

IlepedyeHb mIaHMpyeMbIX Pe3y/IbTATOB 00YUYEHUS M0 JUCUMILIUHE (MOIYJII0), COOTHECEHHBIX C
UHAUKATOPAMH JOCTHKEHHUS KOMIIETCHIMI

Komnerenuus Nuaukaropsl Pe3yabTarsl 00yueHust
KOMIIeTeHIH
T1K-3 UK rix32 3HaTh: TEOPETUYECKUE OCHOBBI U

Crniocoben MaTeMaTHYeCKU# anmapar uQpoBoi
aHaJIU3UPOBAThH 00pabOTKH CUTHAJIOB, IPEJICTABUMBIX B
AHAIUTUYECKUE U pa3nuyHbIX (hopMmax (IEKTpUUECKue
HKCIIEPUMEHTAJIbHBIE | CUTHAJIbI, aKYCTHYECKHE CUTHAIIBI U Jp.),
pE3yJIbTaThl IPH s deKTUBHBIE CITIOCOOBI POPMUPOBAHUS,




HCCiIcaJ0BaHUU

acTpoU3HUECKUX
SIBIIEHUI 1 00BEKTOB

OoOHapyKEHHUS, Pa3INICHUS U OI[CHKH
apaMeTPOB CUTHAJIOB C YUE€TOM CBOWCTB
cpenpl (KaHaja nepenayu nHopMaIum) u
LIYMOB (TI0MEX)

YMeTh: BBISIBIISITh CYIIIECTBCHHBIC
KOJINYECTBEHHBIE 3aKOHOMEPHOCTH
(bU3NYECKUX SIBIICHHIA, PEATN30BbIBATH C
MIOMOIIBIO THITOBBIX CIICIIHATU3NPOBAHHBIX
WHCTPYMEHTOB METO/IbI U AJITOPUTMBI

1 poBoii 00pabOTKU CUTHAJIOB, YMETh
ONTUMU3UPOBATH MOIXOIBI IIPU
M3MEHSIOIINXCSI ATPUOPHBIX CBEJCHUSAX H
YCIIOBHSIX;.

BrnaneTs: mpakTHUECKUMHU HaBbIKAMH
00paboTKH 1TU(POBBIX CUTHATIOB, 0a30BBIMH
METOAAaMHU pabOTHI C JTAHHBIMH U3MEPEHUN U
HaBBIKAMHU MX CHCTEMAaTH3alliU M aHAJIN3A.

IV. CoaepskaHue M CTPYKTYpPa JMCHUILIMHBI (MOAYJIST)

OO0BbeM IUCIUILIMHEI COCTABIAET 4 3aueTHBIX equHuIlbl, 144 yacos,

B TOM uHclie 71 yaca KOHTaKTHOW paOOTHI.

3aHATUS TIPOBOJAATCS TOJNBKO B OYHOW (opMe OOYy4YeHHsT C TPUMEHEHHEM TUCTAHIIMOHHOTO

KOHTPOJISI CAMOCTOSITENIbHOW pabOThl CTYACHTOB. DJIEKTPOHHONW M IUCTAHIMOHHOW OpM 00ydeHHUs

HC IPpEAYyCMATPUBACTCA.

Ha MMPAKTUYCCKYIO ITOATOTOBKY OTBOAUTCA 36 AYAUTOPHBIX 9aCOB (BO BpEMs BBIIIOJIHCHU A

MPaKTUYECKUX padboT).

dopma TPOMEKYTOUHON aTTECTAllMU: 3AYET.




4.1. Copepxanue IMCHMILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM, ¢ YKa3aHHEM BH/I0B Y4eOHBIX 3aHATHH M OTBEJCHHOI0 HA HUX KOJINYeCTBa

AKAACMHUICCKHUX JacoB

Ne Pasgen nucnuninHbI/TEMA = Buasbl yue6Hoii padoTsl, DopMBbI TEKYyIEro
n/H w o | BKIIOYAsi CAMOCTOSITENILHYIO PaGoTy 00y4aromuxcsi, KOHTPOJIS
g E NMPAKTHYECKYI0 MOATOTOBKY H TPYI10eMKOCTh ycIeBaeMOoCTH;
@ § e (B yacax) ®opma NPOMeKy TOTHOH
= § = c:i KonrakTHasi padoTa npenoaaBareJisi ¢ « aTTecTalMu
3 F Z8 00y4arImuMuUCs Z (no cemecmpam)
55|52
2 £ E Jlekuuu Cemunapckue/ | Koncyan E S
5 © npakTuyeckue/ | Tauuu g :‘
= E[ JaaéoparopHbIe z
3aAHATUA @]
1 2 3 4 5 6 7 8 9 10
1 | Tema 1. Benenue B AMCIMILUIUHY 3 |101] 2 1 2 0,1 7
2 | Tema 2. IIpakTuka nporpaMMupoBanusl Ha si3bike Python B 3 01| 6 5 6 0.1 12 JemoHCTpanms
paspese 00pabOTKH TaHHBIX ’ ’ TOTOBOM ITPOTPaMMBI
3 | Tema 3. [IporpamMmHbBIC MOTYJIH JIJIst HAYYHBIX BeIYUCIHCHUN | 3 | 181 | 4 2 4 0,1 12
2T 10 ( 3 JleMoHcTpanus
ema 4. @opmaTsl XpaHEHUS JaHHBIX (HA MPUMEpE JaHHBIX .
. 19,2 1 02 TOTOBOU ITPOTPaMMBbI
obcepsaropuiit UT'Y u UC30) 6 6 ’ 12 poTp
5 | Tema 5. DneMeHTBI CTAaTUCTUYECKOH 00PaOOTKH JaHHBIX U | 3 02| 6 5 6 0.2 12 JeMoHCcTpanus
KOPPEIISIIINAS ’ ' TOTOBOM TPOTrPaMMBbI
6 | Tema 6. CieKkTpaibHBIN aHATHU3 TaHHBIX 3 [202| 6 2 6 0,2 12
7 | Tema 7. MeTobl animpOKCUMAIIMH U UHTEPIIONISIINN 3 [TucemenHas pabota
141 6 2 6 0,1 6
JTAHHBIX
3auer
KO#TpOISIH 8
KCP 14
HToro uacos 144 12 36 1 73




4.2. I1naH BHeayAUTOPHOIi CAMOCTOSITEIbHOM PadoThl 00Y4YAOIIMXCS MO AUCHMILTIHHE

CamocrosiTenpHas paboTa 00yJaronuxcs VuebHo-
METOANYCCKOC
OueHou”oe
Cemectp Hazsanme paszacia, TCMbI B i 0ab6 Cpoxku TpynoemMkocTb CPEJICTBO obecrneueHne
UA CAMOCTOATCIPHO PAOOTRL oy ierna (uac.) pea CaMOCTOATENIBHOU
paboTHI
Tewmsl 3-7 Coznianue nporpamMmsl, UYT€HUE | B Teuenue 1-2
3 & porp > 62 CobecenoBanne [1-2]
JINTCPATYPHI 110 TCMC cemecTpa
Temsr 1-2 [TucpbmenHnast paboTa, YTeHUE | B reuenue 1-2
3 P ’ 11 CobecenoBanue [1-2]
JINTEPATYPHI 110 TCMC cemecTpa
3 IMoaroroBka K 3a4€Ty Pabora ¢ nekunonHeM MaTepuaioM | K xoniy [1-2]
1 y4eOHOH ITUTepaTypoi ceMecTpa CobecenoBanue
OO0muii 00beM CaMOCTOSTEIHLHOM PAabOTHI IO TUCIMILTHHE (4Yac) 73




4.3. Coaep:xanue y4eOHOro MaTepuaJia

Tema 1. BBeienue B JTMCHHUILIMHY
ITocTanoBka u opraHuzanus 3kcriepuMeHTa. OCHOBHBIE ATallbl MPOBEACHUSA IKCIEPHUMEHTA,
olpejesieHue ero ueied M 3aaad. TUIoBblE CpeAcTBA IOMYyYEHMs, OOpabOTKM M XpaHEHUs
HKCIIEPUMEHTAIbHBIX JaHHBIX. Pe3ynbrarsl sKCIepuMeHTa B BuJe Habopa naHHbIX. [loHsTne
Hocurens uaopmarmu. [Ipencrapnenne 1aHHBIX B KOMIbIOTepe. BeiOop (hu3nko-mMareMaTnyecKux
METOOB M TIOAXOIOB OOpabOTKM AKCIEPHUMEHTA. SI3bIK NpOrpaMMHUpPOBAHHS Kak OCHOBHOMU
WHCTPYMEHT COBpEMEHHON 00paboTKu JaHHbIX. KpuTepun 3pPexkTuBHOCTH.
Tema 2. IIpakTuka nporpaMMupoBaHus Ha A3bike Python B pa3pe3e 00pad0TKH JaHHBIX
OO6mme cBemaeHUs O S3bIKE MNporpamMmupoBanusi Python. HasnaueHue u 0COOECHHOCTH.
[lepemenHble, 3HaUeHUsT M UX TUnbl. Onepauuy W BbIpaXkeHUs. TUIbl JaHHBIX M JWHAMUYECKas
tunu3anud. [lopsnok BeimonHeHus omnepauuil. Omneparopsl ynpasineHus. KiroueBble cioBa U
BCTpOEHHbIE omneparopsl. Onpenenenue ¢pyHkuuil. Ilapamerpsl u aprymenTsl. Bbi3oBbl (hyHKIMH.
Crnucku, xoprexku M cinoBapu. OOmue omepaTopbl JUIsl BCEX THIIOB IOCIEI0BATEIbHOCTEH.
CriennabHBIC OTIepaToOphl U (DYHKITUH i paboThl co cimckamu. Pabora co coBapsimu. Kiaccer u
OOBEKTHI.
Tema 3. IIporpaMmmHubIe MOLYJIN IS HAYYHbBIX BbIYHCICHUH
[oaxmouenne monynei. Co3nanue coOCTBEHHBIX Moay/aei. OCHOBHBIE CTaHJAPTHBIE MOJYIIH.
JIOKyMEHTHpOBaHHE U aHHOTHpOBaHWE. MoIynu Il HAy4HbBIX BBIUMCICHUW numpy, Scipy.
MaccuBsl ndarray. Wnnexcanus. Moaynb CUMBOJBHBIX BBIYMCIEHUN sympy. Busyanuzauus
JAHHBIX C MMOMOILBIO0 Moayst matplotlib. PaboTa ¢ BpeMeHHbIMU cepusMu B Pandas.
Tema 4. @opmarbl XpaHeHHs JAHHBIX (Ha IpuMepe JaHHbIX o0cepBaropuit UT'Y u UC3®D)
TekcroBble (aiinel. bunapubie daiinel. CTpykTypHpoBaHHbIE (OpMaThl XpaHEHUs JAaHHBIX:
uepapxuueckuit ¢opmar xpanenus gaHHsix HDF, ¢opmar XxpaHeHus acTpOHOMHYECKHUX
nzo6paxenuii FITS.
Tema S. DiieMeHTBI CTATHCTHYECKOI 00pa0OTKH JAHHBIX M KOPPeIsiuus
ITorpemHocTn n3MepeHuii U Ux oueHka. JloBepurenpHblii nHTEpBal. Pacnipenenenue CreroneHTa.
BelunyciieHne mnorpemHocTeldl MpsMBIX M KOCBEHHBIX W3MepeHHW. KoppensnuoHHBIM aHaIW3

JAHHBIX.



Tema 6. CieKTpaJIbHbIN AHAJIN3 TaHHBIX

[IpeobpazoBanue Dypoe. [IpeobpazoBanne Wavelet. Meton SMIUPHUYECKONW JIEKOMITO3HIIMH MOJ

EMD. CpaBuutenbubiii aHanu3 3QpPeKTUBHOCTH METOI0B. JIOCTOMHCTBA M HEAOCTATKH.

Tema 7. MeToasl AMMPOKCUMAIINUA U UHTEPHOJIAIHUA JAaHHBIX

AHHpOKCI/IMaI_[I/IH OKCIICPUMCHTAJIBHBIX JaHHBIX.

[TonGop H>MIUpPUYECKUX 3aKOHOMEPHOCTEH.

[Tonstue HOpMBI. 3amaun MuHUMU3anuK 1Mo HopMam L1 m L2. Onpenenenune xoddduimeHToB

IMIUPUYECKUX GOpMyIT IO HAOOPY MaHHBIX. METOABI BOCCTAHOBICHUS «IOTEPSHHBIX)» JAHHBIX 10

OrpaHUYEHHBIM BbIOOpKaM. WHTEpHoisanys Ha NpUMEpe PEKOHCTPYKIUH aCTPOHOMHUYECKHX

HM300paKCHHH.

4.3.1. IlepeyeHb ceMHUHAPCKUX, MPAKTHYECKUX 3aHITHII U JIAOOPATOPHBIX padoT

TpynoemkocTb ®
opMHUpYye
No HanmenoBanue ceMuHapos, (dac.) T b
No paznena | mpakTuyeckux U J1a0OPATOPHBIX | Beero U3 nux
/i 6 4acoB | MpaKTHYECK cpeacTBa KOMIIETCHIT
paooT ast 4078
TIOJITOTOBKA
1 2 3 4 S 6 7
1. Tema 1. Beenenue B nucuuIuinny 2 2 [Mucemennas pabora,
cobeceioBaHNe
Tema 2. [IpakTrka nporpaMmMupoOBaHUs IIposepka
2. Ha s3bike Python B paspese 6 6 paGoraoreit
MIPOrpaMMBHl,
00pabOTKHU JaHHBIX
co0eceI0BaHNE
3 Tema 3. IIporpammHBIE MOYJIH ISt Iposepka
' HAYYHBIX BBIYHCICHUI 4 4 paboraroieit
IIPOTrpaMMBbI
Tema 4. ®dopmaTtbl XpaHEHHS TaHHBIX (Ha [posepka -
4 N 6 . [K-3.2
: IpUMepe JaHHBIX 00cepBaTOpuil 6 6 pabotaroren
Hl—*y " Hc3q)) porpaMmMbl
Tema 5. DJIeMEHTBI CTaATUCTUYECKOM Iposepxa
5 00pabOTKHU JaHHBIX U 6 6 paboratomeit
IIPOTrpaMMBbl
KOppeJsnus
6 Tema 6. CriekTpanbHbli aHAIN3 JaHHBIX IpoBepka
. 6 3) paGoTaromiei
IIPOrpaMMBbl
v Tema 7. Meroas! anmpoKCUManuy U IpoBepka
' UHTEPIOIANUUA JaHHBIX 6 6 paborarorreii
IPOrPaMMbl

4.3.2. Illepedyenb TeM (BOMPOCOB), BLIHOCUMBIX HA CAMOCTOSITEJIbHOE U3y4YeHUEe CTYJAeHTaMH B
pamkax camocTositeqabHoil padotrsl (CPC)

Home Bug Pexomenny | Konuu
TeMBIp Tema CaMOCTOATEIBLHOM 3amganue eMas €CTBO
paboThI JuTepaTypa | 4acos
IIucemenHas Onpenenntsb
a0oTa, uTeHue 3¢ (HEKTUBHOCTD
1 Bgenenue B AUCUUILIAHY p ’ b 1,2 3
JUTEPATyphl IO MPEAJIOKEHHBIX S3bIKOB
TEME MIPOTPaMMUPOBAHUS TTPH




pEIIeHNY 33134,
TpeOYIOMUX HayIHBIX
BBIYUCIICHHUN.
IIpakTuka ITucemenHas
Ormrcars 1 U300pa3uTh B
MIPOTPaMMHUPOBAHUS Ha | pabota, uyTeHne
BUJIE CXEMbI anroputmsel | 1,2 12
s3pike  Python B paspese | mureparypsl mo
COPTHUPOBKHU JTaHHBIX.
00pabOTKH TaHHBIX TeMe
Pa3paborars mporpammy
J151 pabOTHI C
Coznanmne JITA P
OMHAPHBIMU JICPCBBSIMHU:
ITIporpamMMHbIE MOAYIIH JIS TPOTPAMMEI, TOKMCK y31a
P Y YTCHHE y3J1a, 1,2 8
HAayYHBIX BBIUUCICHUN oTIpesieTIeHre
JIUTEPaTypHI 110
MaKCHMAaJBHOTO Y34,
TeMe
MOWCK BCEX Y3JI0B 110
3aJaHHOMY KPUTEPHIO.
Coznanue
Pa3paborartb
TpOTPaMMBbI, MIPOrpaMMHBIA MOJYIIb
YTEeHUE porp Y 1,2 8
JUTSL TIPE/ICTaBIICHHSI
/ITEPATYPRI 1O Te€OMETPUIECKUX (UT
TeMe p yp:
Pa3paborars mporpamm
Coznanue P porpamiy
DOFDAMMEL JUTSL OTIpEZICTICHNUS
porp ’ KoyieOaHuii Ha 1,2,5,6
YTEHHE 8
BPEMEHHBIX CEPHIX
JIUTEPaTyphI 110
CIIEKTPAJILHBIX
TeMe .
Habmonenuit ConHia.
dopMmaTsl XpaHEHUs Cosnane Pa3paborars mporpammy
AHHBIX Ha  IpUMepe JIs1 BU3yaJU3alin
A ( PHMEpE MPOTPAMMBI, A Y 1 1,2,3,5,6 8
JTAHHBIX obcepBaropuii JnaHHbIX ¢ CHOUpCKOro
4yTeHHe yuyeOHUKa
Ury u UC39) panuorenuorpada.
Pazpaborars nporpammy
DeMEeHTHI JUTSI TIOMCKA HAIPaBJICHHUSI
CTaTHCTUYECKOM Cosnanue MIPHUXO0/1a CUTHAJIOB
MIPOrPaMMBI, P ’ 1,4,5,6 12
00paboOTKM  JaHHBIX U PETUCTPUPYEMBIX
YTeHHE yueOHHKa N
KOpPEeJISAIUs TUIPOAKYCTHUYECKOU
cranimeit «bankan»
Pazpaborars nporpammy
JUTSL TIOUCKA
N Coznanne CpETHECYTOYHBIX
CrieKTpaJIbHBIIH aHau3 A peAmeey™
HAHHBIX MPOTPaMMBI, KosjeOanuii mo ganaeiMc | 1,2,3,5,6 4
YTeHUE YYCOHUKA | MMOTOMHOW CTaHIIUU
YCTaHOBJICHHOH Ha
teneckone bCBT.
C momombio HOpMEI L1 n
MOJTYJISI CVX
Coznanne Y Py .
MeTobl anmnpoKCUMAIUH | BOCCTaHOBUTH MCXOIHBIMH
MPOTPaMMBI, 1,2,3,5,6 10
HMHTEPIOJISALUHU TaHHBIX CUTHAJI 110
YTeHHE yueOHHUKa
OTpaHHYEHHOMY HA0OPy
BBIOOPOK

4.4. MeToanyeckne yKa3aHus 10 OPraHU3alHN CAMOCTOSITeIbHON PadoThl CTYIEHTOB
CamocrosiTenbHasi paboTa CTYAEHTOB B paMKaxX HW3Y4Y€HHUsS JaHHOM JAUCLMILIUHBI

permamMeHTupyercss oOmuM rpadukoM y4deOHOM paboThl, NperycMaTpUBAIOIIMM [OCELICHHUE
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MPAKTUYCCKUX 3aHATHH | PETrYISIPHOC  BBIIIOJTHCHHC 3a,HaHI/If/'I II0 HHM, BBIIIOJJHCHUC

CaMOCTOSITENIbHON PabOTHI

[lpu opraHM3ammMu CaMOCTOATENBHON paboThl MO auciUIuinHe «MeTombl 00pabdoTKU
HKCTIEPUMEHTAIBHBIX JaHHBIX» CTYIACHTY CIEIYeT:

1. BHHMaTenbHO W3YYHTh MaTepUANIbI, XapaKTEPHU3YIOIIME Kypc UM  TEMaTUuKy
CaMOCTOSITENIFHOTO M3YYEHHUsS, YTO H3JI0OKEHO B Yy4eOHOW JuTeparype MO IUCHHIUIMHE. ITO
MO3BOJIMT Y€TKO NPEACTaBUTh, KaK KPYT U3y4aeMbIX TE€M, TaK U TIIyOHMHY UX TTOCTHKEHHSL.

2. CocTaBuTh MOAOOPKY JIMTEPATYPHI, TOCTATOUYHYIO JUIsI U3YUCHUsS MpeAsiaraéMbiX Tem. B
porpamMMe JUCIHUILTAHBI MPEICTaBICHBl OCHOBHOW M JIOTIOJHUTENILHBIA CIIUCKU JUTeparypbl. OHU
HOCST PEKOMEHAATEeNbHBINA XapaKTep, TO O3HAYALT, YTO BCET/IA €CTh JUTEPaTypa, KOTOpas MOKET He
BXOJIUTh B JIAHHBIN CIHCOK, HO SIBJISICTCS HEOOXOAMMOM sl OCBOeHHs TeMbl. [Ipu 3ToM ciemyer
UMETh B BHJy, 4YTO HYXHA JIMTEpaTypa pa3INYHBIX BHUJOB: Y4eOHHKH, y4eOHbIE M y4deOHO-
METOINYECKHE TOCOOUS; IEPBOMCTOYHUKH, MOHOTpad K, COOPHUKU HAYYHBIX CTarei, MyOIMKaluu
B )KypHaJIax, JT000H SMIUPUIECKUI MaTepra; ClipaBovHast JIMTeparypa — SHIIUKIOEIIH, CIIOBApH,
TEMaTUYECKHEe, TCPMHHOJIOTHYCCKUE CIIPABOYHUKHU, PACKPHIBAIOIINE KaTErOPHAIbHO-TIOHATUIHBIHN
arrapar.

3. OcHOBHOE coliep’KaHWEe TOW WM MHOW MpPOONEMBbI ClelyeT YSICHHUTh, U3ydas y4eOHYIO
JIUTEPATYDY.

4. AGcomoTHOE OOJIBIIIMHCTBO MPOOJIEM HOCUT HE TOJIBKO TEOPETUUYCCKHM, YMO3PUTEIbHBIN
XapaxkTep, HO CaMbIM HEMOCPEICTBEHHBIM 00pa30oM BBIXOJST Ha JXHU3Hb, OHM TECHO CBS3aHBI C
MPAKTUKON COLMAILHOTO Pa3BUTHUs, MPEOAOJICHHS TPOTUBOPEUMIA U CIOKHOCTEH B olIiecTBe. ITO
MperonaraeT HaJlM4ue y CTYACHTOB HE TOJBKO 3HAHUS Kareropuil M TMOHSTHH, HO W YMEHUS
UCIIONB30BaTh WX B KaYECTBE MHCTPYMEHTA JJIsl aHallM3a COIMANbHBIX MpobiaemM. UHbIME clioBaMu,
CTYACHT JIOJDKEH COBEpIIaTh COOCTBEHHBIC, HHTEIUICKTYaJIbHbIE YCHIIUS, & HE TOJBKO MEXaHUYECKH
3ay4yuBaTh MOHSATHUS U MOJIOKEHUS.

5. CooTHeceHHE W3YYEHHBIX 3aKOHOMEPHOCTEH C JKM3HBbIO, YMEHHE JOCTHTrarbh
AQHAIUTUYECKOTO  3HAHMS  TpeAronaraeT |y  CTyOeHTa  MHPOBO33PEHYECKOH  KYIBTYDHI.
@®opMynHupoBaHUE BBHIBOJOB OCYIIECTBISIETCS, TPEXKIE BCETO, B MPOIECCE TBOPUECKON JUCKYCCHH,

npOTeKanmeﬁ C CO6J'IIO,Z[CHI/IGM METOAOJIOTHYCCKUX Tpe60BaHHI>i K HAYYHOMY I1O3HAHHIO.

IIncbmennas padora

[TucemeHHas pabora mpednosiaraeT peleHHe MOCTABICHHON 3ajadd IyTeM COCTaBJICHUS
TEKCTOBOTO OIMCAHMS U MOSICHUTENBHBIX OJIOK-CXeM, OMMCHIBAIOIIMX alrOpUTM BbruucieHuil. [Ipu
BBITIOJTHEHUH MUCbMEHHOW paboThl CTYIEHTY HEOOXOAUMO:

1. ITpounTars BHUMATEIBHO 33/IaHUE;

2. OnpenenuTs Mary pemeHns MOCTABICHHON 33/1a4H;

3. Hanncarp peieHue B 3J€KTPOHHOM (hopmare;

4. HapucoBaTb NOsICHAIOLINE OJIOK-CXEMBI B TpaueCKOM pelakTope.

YreHue TeKCTa y4eOHUKA
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Tekct HCO6XOI[I/IMO YUTarb BHUMATCJIBHO - T.€. BO3BpAallaTbCs K HCIIOHATHBIM MCCTaM;

1
2. Tekct He0OXOAMMO YUTATH TIIATENBHO - T.€. HUYETO He MPOMYyCKaTh;
3. Texct HEOOXOIUMO YUTATH COCPEAOTOYCHHO - T.€. yMaTh O TOM, YTO BbI YHTACTE;
4. Texct He0OXOAMMO YUTATH JO JIOTHYECKOTO KOHIA - ab3ala, naparpada, pasziena, IJaBbl U
T.J.;
5. CocTaBuTh JIOTHYECKYIO CXEMYy MaTeprajoB YIeOHUKa;
6. OTBeTUTH Ha BONPOCHI AJIsl CAMOIIPOBEPKH B KOHIIE Iaparpada.
CoCTaBHTD JTIOTHYECKYIO CXEMY JICKIIUU
Jlornueckasi cxema JIGKIIMM COCTaBIISETCS B MPOM3BOJIBHOU Tpaduyeckolt dopme: B BHIEC
OJI0K-CXEMBbI, MEHTAJIbHON KapThl, C UCTIOIBb30BaHUEM CpelCTB MH(orpaduku uimn 6e3. Marepuaisl

JIEKLMU JOJDKHBI ObITh 0053aTeNIbHO AOMOJHEHBI MaTepraiaMy y4eOHO! JIUTeparyphl.
Co3nanue nmporpaMmm 00padOTKH 3KCIIEPUMEHTAIbHBIX JaHHBIX

Coznanne  KOMIBIOTEPHOM  MporpaMMbl — IpeAycMarpuBaeT  OTpabOTKYy  HaBBIKOB
IIPOrPaMMUPOBAHHUS C UCIOIb30BAaHUEM PA3JINYHBIX TEXHOJIOTUN U MaTeMaTnu4ecKux mMeTtonoB. IIpu

CO3JJaHUU TIPOTPAMMBI CTYJCHTY CIEIyeT:
1. [TpounTaTs 3a7aHMs U OTIPEACIUTH HAOOP HEOOXOIUMBIX TEXHOJIOTHI 1 OMOIHOTEK;
2. Pa3zpaborarh ajJroput™ H MpeCTaBUTh €ro B BUJE OJIOK-CXEMBI,
3. Hamucarp ko1 Ha sI3bIKE IPOTrPaMMHUPOBAHUS;
4. CocTaBHUTh TECTHI U MTPOBEPUTH PAOOTOCTTIOCOOHOCTH IPOTPAMMBEIL.

[Ipu HanucaHuyu Ko/1a HEOOXOJMMO UCIIOJIB30BaTh CUCTEMY KOHTPOJIS Bepcuii git. Bech 3HaunMBbIi

mnmponecc p33pa60TKI/I JOJDKCH OBITH OTO6pa)KeH B NUCTOPUU W3MEHEHUI

4.5. IIpuMepHasi TeMATHKA KYPCOBBIX padoT (IP0eKTOB) (IPH HAJIMYUH)

KypcoBbie paboThl HE TUIAHUPYIOTCS.
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V. YueOHo-MeTOAUYecKOe U MHPOPMAIIMOHHOE o0ecTiedeHne TUCIUNIHHBI (MOTYJIA)
a) nepeuens 1UmMmepamypbi

1.

OCHOBHAs TUMepamypa

®enopos, [.}O. TlporpamMmmupoBaHue Ha sI3bIKE BHICOKOTO YpoBHS Python [DnekTpoHHBIi
pecypc] : yaebHOe mocooue s By3oB / [1. FO. demopos. - 3-e u3., nep. u J0IIL. - DIEKTPOH.
TEKCTOBBIC JIaH. - Mockaa : IOpaiit, 2022. - 210 c. - (Beicmiee o6pazoBanue). - 9bC FOpaiir.
- Heorpanuu. noctym. - ISBN 978-5-534-14638-7

UYepnpimen, C.A. OcHoBbI mnporpamMmmupoBaHuss Ha Python [DnekTponHbIil pecypc]
yuebHoe nocobue it By3oB / C. A. UepHbleB. - DJIEKTPOH. TEKCTOBBIC JaH. - MOCKBa :
IOpaiir, 2023. - 286 c. - (Briciiee oopazoBanue). - ObC "IOpaiit". - Heorpanud. AOCTYyII. -
ISBN 978-5-534-14350-8

bepukamBunu, B.IL. Cratuctudeckas o6paboTka JHaHHBIX, IUIAHWPOBAHUE HKCIIEPHUMEHTA
U ciTydJaifHble TIporecchl [ TeKCeT : DNeKTpOoHHBIN pecypc] : YueOHoe mocobue aiist By30B / B.
. bepukamBumu, C. I1. OcbkuH. - 2-¢ U3/., UCTIP. U JOIL. - DJIEKTPOH. aaH.col. - Mockaa :
Opaiit, 2021. - 164 c. - (Beicmiee oOpazoBanme). - Pexxum nocryma: DJIEKTPOHHO-
oubnmoreunas cuctema FOpaiit, ans aBropus. nons3oBareneid. - ISBN 978-5-534-09216-5

OONOJIHUMENbHAS Jumepamypa

YwmusimkuH, C. B. OcHoBbl Teopuu 1nu@pPOBO 00paOOTKH CUTHAIOB [DIEKTPOHHBIN
pecypc] / C. B. YMHAImIKHH. - DIEKTPOH. TEKCTOBBIC AaH. - MockBa : Texnocdepa, 2019. -
550 c. : mi. - OBC "AiiGykc". - Heorpanuu. nocrymn. - ISBN 978-5-94836-557-2
VYwmusmkuH, C. B. Teoperndeckue OCHOBBI LU(POBOH 00pabOTKM ¥ TPEICTaBICHHUS
CUTHAJIOB [DNeKTpoHHBINH pecypc| : yuebHoe mocobue / C. B. YMHAMKUH. - DIEKTPOH.
TeKcToBble AaH. - MockBa : TexHocdepa, 2012. - 368 c. - OBC "AiiOykc". - HeorpaHuy.
nocryi. - ISBN 978-5-94836-318-9

I'oncanec, P.C. [ludpoBas obpaboTka wm3zoOpaxenwit [Texcr] : mayd. usn. / P. C.
I'oncanec, P. E. Bync ; nep. ¢ aurun.: JI. . Pybanosa, I1. A. Youua ; Hayu. pen. nep. I1. A.
Youwma. - 3-¢ uzn., ucnp. u jgom. - M. : Texaocdepa, 2019. - 1103 c. : wr., uB. ui. ; 25 cMm. -
(Mup uungpoBoit 06padotku). - bubnauorp. B konne rinas. - [Ipeam. ykas.: ¢. 1081-1103. -
ISBN 978-5-94836-331-8. — (15 7k3.)

0) nepuoouueckue uzoanus

- HET HEOOXOIUMOCTH.

B) CRUCOK ABMOPCKUX MEMOOUUECKUX papabomox

1.

B cucreme oOpasoBarenbHoro moprama WIY  (http://educa.isu.ru/)  pasmerieHb
METOIUYECKHE MaTepUalibl U 3aJaHUs 110 TaHHOMY KYpCYy.

2) basvl ()aHHblx, qubOpM(lI/;UOHHO'CI’lpCIGOUHble U nouckKoebvle cucniemnsl

1)
2)
3)
4)
5)
6)
7)
8)

9)

http://ssrt.iszf.irk.ru/indexru.shtml

https://badary.iszf.irk.ru/

http:/library.isu.ru/ru

243 «bubmauorexy https://isu.bibliotech.ru/

OBC «Jlanb» http://e.lanbook.com/

3BbC «PykonT» http://rucont.ru

OBC «Aibyke» http://ibooks.ru

NudopmannonHo-ciipaBouyHass  uHpopmanuss B Oubmumoreke HMC3®d CO PAH
http://irbis.iszf.irk.ru

Omnaiin karanor uzoopaxenuii Connna ['enmoBsroep https://helioviewer.org/



http://educa.isu.ru/
http://ssrt.iszf.irk.ru/indexru.shtml
https://badary.iszf.irk.ru/
http://library.isu.ru/ru
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
http://irbis.iszf.irk.ru/
https://helioviewer.org/
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V1. MaTepuajibHO-TeXHUYeCKOe obecneyeHne JUCIUMIMHBI (MOLYJIsl)

6.1. YueOHO-1a00paTopHOEe 000py/I0BaAHNE:

[MpakThueckue 3aHSATHS 1O JaHHOW JUCHMIUIMHE TPOBOIATCS B CHEHUAIBHO
MOJITOTOBJICHHOM JIMCIUIEWHOM KJIacce, B KOTOPOM Ha KaKIoe padodyee MECTO BKIIIOYAeT B ceOs
kommbiorep (Intel Atom CPU D2500 u D2550 1.86x2GHz, monuropsr Samsung S19B300N u
S19C150N) ¢ COOTBETCTBYIOUIMM JIMIICH3MOHHBIM IPOrPAMMHBIM 00ECIICYCHUEM.

Kpome Toro, Ha ¢axyinpreTe MMeeTCss KOMIBIOTEPU3UPOBAHHAS ayJUTOPUS, TIPeIHA3HAYCHHAS IS

CaMOCTOSITeILHOMN pa6OTBI, C HCOIpaHUYCHHBIM JOCTYIIOM B I/IHTepHeT.

6.2. [IporpamMHoe obecneveHue:

1) Onmeparmonnas cuctema Ubuntu 18.04 (cBoOoHas THIICH3HS, OECCPOUHO)
2) Huctpubytus Python Anaconda (cBoOomaHasH JHIIEH3US, OECCPOUYHO)
3) Ha6op kommmasitopoB GCC (cBOOOAHAS THIIEH3HUs, OECCPOUHO)

4) Oducusrii maket Open Office (cBOOOAHAS THIIEH3HS, OECCPOUHO)

6.3. TexHnuyeckue u JIeKTPOHHBbIE CPeACTBA:
AyIUTOpPHBIC 3aHSATUS TPOBOMAATCS B HWHTCPAKTUBHOM (QOpME C HCHOJIb30BAHUEM

MyJIbTUMEANHHOTO o0ecnieueHus (HOyTOyK, IPOEKTOp).
Jiiss 00pabOTKM TOMYYEHHBIX B XOJI€ IKCIIEPUMEHTA JIAHHBIX Ha MPAKTHYCCKUX 3aHATHSIX B
naboparopun  Kadeapbl UMEIOTCS  KOMIBIOTEPhI C  COOTBETCTBYIOIIMM  IPOTPAMMHBIM

o0ecIieueHUEM.

VIl. O6pa3oBaTe/ibHbIe TEXHOJIOTHH

* MHTepakTUBHBIE JIEKIH

* I'pynnossle nuckyccuun

* [IpoGnemHoe oOyueHue

* HccnenoBarenbckue METO/bI B 00yUeHUH

* OOydeHue B cOTpyIHHUYECTBE (paboTa B rpyIIe)
*  AHanu3 cUTyaluil U UMUTALMOHHBIX MOJEIeH

B yuebHOM mpoliecce UCHONB3YIOTCA KaK AaKTHUBHbBIE, TaK HWHTEPAKTUBHbIE (HOPMBI
IIPOBEJICHUS 3aHATHI.

WuTepakTuBHBIE (OPMBI BKIIIOYAIOT B CEOSI:

e Jlekuwmu;

* TBopueckue 3aanus B hopMe U3I0KEHUS TPOOIEMHOT0 MaTepuaia;

* IpynnoBble OLEHKM U B3aUMOOLIEHKM: a MMEHHO PpELEH3UPOBAHUE CTYIEHTaMHU
BBICTYIJIEHUW IpYT IpyTra.

AynuTOpHBIE 3aHSATUS TPOBOMATCS B HMHTEPAKTHBHOM (QopMe C  HCIOIb30BaHUEM
MyJIbTUMEANIHOro obecrnieueHust (HOYyTOyK, mpoektop). [Ipe3eHTanuu MO3BONISIOT KaueCTBEHHO
WUTIOCTPUPOBATh aylUTOPHbIE 3aHATHS CcXeMaMHd, (opMynaMu, dYepTekamH, PUCYHKaAaMH U
CTPYKTYpPHpPOBaTh MaTepuall 3aHATHS. DJIEKTPOHHAs Pe3eHTAlHsI 03BOJISIET OTOOPA3UTh MPOIIECCHI
B JUHAMMKE, YTO YJIY4IIAeT BOCIPUATUE MaTEpHaIa.

CamocrosTenbHas paboTa BKIIOYAeT B ceOsl:

*  (opmynupoBaHue MPOOIEMHBIX BOIIPOCOB B PE3YJIbTAaTe CAMOCTOSTEIILHOTO U3YUEHUST TEMbI
C IIPUBJIEUEHUEM OCHOBHOM U JIOTIOJIHUTENBHOM JINTEPATYPBI;
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* TOWCK HayYHO-TEXHWYECKON WH(OpPMAIIMU B OTKPBITBIX MCTOYHHMKAX C IENIBbIO aHalW3a U
BBISIBJICHHUS KJIIOUEBLIX OCOOSHHOCTEM;
*  KOHCIIEKTUPOBAHUE;
[Ipn HEOOXOAMMOCTH, B Tpoliecce pabOThl HAJ 3aJaHUEM, CTYACHT MOXET IOJY4UTh
WHIUBUYAIbHYIO KOHCYJIBTALMIO Y TTPENO1aBaTesl.

VIll. OueHounble MaTepHUAJIbI AJsl TEKYIEr0 KOHTPOJISI M IPOMEKYTOYHOI aTTeCTAlNU

®onn oneHouHbBIX cpenacTB (POC) nmpeAcTaBieH B IPHIOKCHUH.

8.1.1. OueHovHbIe CPEeACTBA I BXOAHOTO KOHTPOJIS

JUis m3ydeHHsi JAHHOTO Kypca OOYyYaromIMMCS JOJDKEH 3HAaTh OCHOBBI HMH(OPMATHKH, YMETb
MOJIb30BATbCs KOMITBIOTEPOM Ha TPOJBUHYTOM YPOBHE, MPOCIYIIAaTh TMOAPOOHYI0 TEXHHUKY
0€301acHOCTH MpHU PadoTe CO CIOKHBIM UPPOBBHIM 000PYTOBAHUEM.

8.1.2. OnieHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS
Texymuii KOHTPOJIb YCIIEBAEMOCTH MATUCTPAHTOB OCYIIECTBISIETCS BO BpeMs J1ab0paTOPHBIX

3aHATHH B X0JI€ CO6€C€[[OB21HI/II71 CO CTyACHTaMU IPH BBIIIOJIHCHUNW HUMHU IMPAKTUYCCKUX SaHaHI/If/'I.

3aI[aHI/I$I I IPAKTUHYCCKHX pa60T " KOHTPOJIbHBIC BOIIPOCHI K HUM YKAa34aHBI B ®OC.

8.1.3. OueHoYHbIE CPEACTBA I IPOMEKYTOUHON aTTeCTAIUN

Marepuans! Uil IPOBEAEHUS TEKYLIErO U IPOMEKYTOUYHOIO KOHTPOJI 3HAHUM CTYJIEHTOB:

Ne Kommnerenmmu,
H\;I Bun xonTpons KonTpoaupyemblie TeMbl (pa3fienbl) | KOMIIOHEHTHI KOTOPBIX
KOHTPOJIHPYIOTCS
CobecenoBanue npu Bce tembl
1. 3aIUTe TOTOBOU IK-3.2
MPOrPaMMBI
2. [TucbmenHas pabota Temsr 1-2 IK-3.2
3. 3auér Bce tembl IK-3.2

IIpuMepHBIN COHCOK BOIPOCOB K 3a4ETY

I. Yro Takoe s3bIK MporpaMMmupoBaHua? OOMacTM NPUMEHEHHUS  S3BIKOB
nporpammupoBanus?  Ilokazarenn  s¢ddexktuBHOCTH.  BupTyanpHble  MalIMHBIL.
Tpancnsatop. HWatepnperarop. Hepapxusi BHpPTyalbHBIX MamiuMH. Buasl S3BIKOB
IIPOrpaMMHUPOBAHUS.

2. OcHOBHbBIE KOHCTPYKIIMH s13bIKa Python. CHHTaKcHC U IpaMMarHKa.

3. Yro takoe anroputMm? @opmMbl IpeAcTaBIeHUs aNropuTMOB. CII0)KHOCTD aJrOpUTMa.
4. ®opmarbl XpaHEHMsI JTaHHBIX: OWHApHBIE M TEKCTOBbIE M MX IMPEUMYIIECTBA U
HenocTtatku. CTpyKTypUpOBaHHbIE (hOpMaThl XpaHEHUS JaHHBIX.

5.4 10 Takoe MHOromepHbli Maccu? IIpencraBieHne MHOTOMEPHBIX MAacCHUBOB B
namsTH Kommbtotepa. Pabota ¢ maccuBamu B si3bike Python. Co3naHue u paboTa c
VHJIEKCAMHM B MHOTOMEPHBIX MACCHBAX.

6. PeanuzoBarh ceprann3anuio U JeCepUaN3aliI0 JaHHBIX, PEACTABIEHHBIX B BUJIE
JBYMEPHBIX MarHUTOrpaMM B ¢aiinbl popmara: hdf u fits.

7. Pa3zpaborarh mporpamMmy Juis aBTOMAaTHYECKOTO IMOMCKa COTHEYHBIX MATEH Ha CepUU
MarHuTOrpamMM IO 3aJaHHbIM KPUTEPHSIM.
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8. Jlano: OunHapHbple nmaHHbIe B Qopmare fits. PacmedaraTs Ha3BaHMs TOJIEH JAHHBIX B
¢aitne. IlpomwsBectn Busyanuzamuio noiasi DATA B Buzge rpaduka, HUCIONB3YS
oubmuorexy matplotlib.
9. Pa3paborars cOOCTBEHHBIN (GopMar XpaHEHHS IJs JAaHHBIX C JaT4MKa BOJHOBOTO
¢bponTa: reomerpusi, GU3NYECKUE XapaKTEPUCTUKU U OTAENIbHbIE CyOn300paKeHHUs.
10. CdopmynupyiiTe OCHOBHBIC METOMOJIOTHYCCKHE IIOIXOABI CO3JaHUS OOBEKTHO-
OpUEHTUPOBAHHOTO Koaa. OnpeaenuTe OCHOBHBIE CIIOKHOCTH MPHU CO3AAHUM UEPAPXUU
KJIaCCOB M OOBEKTOB. JlaiiTe KpUTHYECKYIO OLEHKY OCHOBHBIM MOAXoAaM. Beimenmute
JOCTOMHCTBA U HEJOCTATKHU.
11. ChopmynupyiTe OCHOBHBIC IPOOJICMBI MPU AJTOPUTMHU3AIMHN PEIICHHUS THUIIOBBIX
3a/1a4 00pabOTKHU SKCIIEPUMEHTANIBHBIX JaHHBIX. [I0MCK ONTUMANIBHOTO AJITOPUTMA.
12. B xakux oOmacTsx CBOEW HAyYHO-HUCCIICIOBATEIHCKON IEATEILHOCTH BBl yXKe
MIpUMEHsIETe 3HaHUs, MOJIyYeHHbIE B XOJ€ OCBOEHHUS JnaHHoro kypca? Kakue HOBbIE
HANpaBJICHUS KOMIBIOTEPHBIX HAyK MOTYT OBITh MOBCEMECTHO WCIIONH30BAHBI B
omkaime roapl? Jlalte pa3BepHYThIA OTBET.

IIpumep TecTOBBIX 3aJaHM NJIA NMPOBEPKU CPOPMHMPOBAHHOCTH KOMIIETEHI M, YKa3aHHbBIX
Boie . I11:

1. Kaxumu napamempamu MONCHO 0OOHO3HAYUHO 3A0AMb 2aPMOHUYECKUL CUSHAN?

. Amnaumyoou (A) u nauanvuot gpazoti (),
. Amnaumyootu (A), yacmomoti (f) u navanvrou gpazoii (), (npasunvholil)
. Locmamouno wacmomut (f) u Hauanvuou gazvl ().

2. Hpouecc npeo6pa306anuﬂ AHANI0208020 CUSHANA 6 NOCAe008AMENbHOCb €20 3HAYEHUL 6
omoeinbHble MOMEHMbl epemMeru Hazbleaemcs?

. Mooynayueu cuenana;

. Lughposvim cymmuposanuem cuenana;

. Jluckpemuzayueii cuenana. (npagunbhwiii)

3. [lemepmunuposannwiti cuernai smo?

. Cuenan, 3Hauenus KOMoOpPo2o U3BECMHbL 8 NH0O0L MOMEHM 8peMeHU; (NPAGUIbHYILL)

. Cuenan, 3HayeHusi KOmMoOpo2o 6 JN0OOU MOMEHM 6pPeMeHU U3BECMHbI C HEeKOMOpOoll
8EPOSIMHOCMbBIO,

. Cuenan, 3HaueHUus KOMOPO2o Helb3s Onpedenums MOYHO 8 NH000U MOMEHM 8PEMEHU.

4. Kakue pacnpedenenusi mo2ym 6bimb UCHONb308aAHbL 0I5l POPMUPOBAHUS CIYHUAUHBIX CUSHAN08?

. bvicmpoe pacnpedenenue;

. Hopmanvnoe pacnpedenenue,; (npasunvHuiii)

. Hnsepcroe pacnpedenenue ¢ 3a0aHHOU MOYHOCMBIO.

5.Kak paccuumamu ceepmky 08yx cueHanios uepes npeobpasosanue Pypve?

. Csepmia modicem 6bimMb GblUUCIEHA NYMeEM 83amus 00pamnozo npeobpazosarus Dypve om
npou3eedeHUst CNeKmpo8 CUSHANL08, (NPABUNbHbLL)

. Cseepmra mooxcem Oblmb BbIYUCIEHA NYMeM YMHONCEHUS CUSHAN08 U 83AMus NpsamMo20

npeobpasosanus Pypove.

6. Ymo ymeepocoaem meopema Komenvnuxosa?

. Teopema KomenvHuxkosa ymeepoicoaem, umo Ol  NPAGUILHOU  PEKOHCMPYKYUU
HeNpepvl8HO20 CUSHANA, €20 Yacmoma Ouckpemuzayuu 00axcHa Ovimb 6 06a pasa 6o.bule
MAKCUMATLHOU YACOMbL 8 CHeKMpe CUSHANA, (NPasUibHbLLL)

. Teopema KomenvHuxosa ymeepocoaem, umo O  NPAGULLHOU  PEKOHCMPYKYUU
HeNpepul8HO20 CUSHANA, AMNIUMYOA MAKO20 CUSHANA O0IHCHA OblMb YOBOEHA.

7. O uem 2oe6opum meopema Ilapcesans?

. Teopema Ilapcesans ceazvleaem NOIHYIO IHEPSUIO CUSHALA C €20 CNEKMPOM, (NPABUTIbHYLIL)

. Teopema I[lapcesans ceazviaem amniumyoy cueHala ¢ e2o hazoul;

. Teopema I[lapcesans onpedensiem 8eUdUHy MOOYAAYUU INEKMPUYECKO20 TMOKA 8 YeNl.
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PazpaboTumnkm:
% /J norent UT'Y. k.d.-M.H. A.A., Kogyanos
(noonucw) (3anumaemas OOAHNCHOCMYb) (uHuyuanvl, pamuius)

[Iporpamma paccmoTpeHa Ha 3acenanuu Kadeapsl o01Iei u kocmuaeckoit duszuku UI'Y
« 22 » _wmapra 2024 .

[Tporokon Ne _8 , 3aB. kadenpoii % B.JI. TTanepHbrii
,_/___/____"’___...._.

Hacrosimass mporpaMma He MO:KeT ObITh BOCHpPOU3BeleHA HHM B Kakoi ¢opme 0e3

NpeABaAPUTEJIBbHOI0 MNMCbMEHHOI'0 paspeicHust Raq)enpbl-pa3pa60anKa nporpaMmmal.



