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Pa6ouas mporpamma IUCHHIUIMHBI «MeToapl aHaIM3a M BH3YAIM3AIMH HAYYHbIX
pesyabTaToB» JUIi 00ydaromuxcs [0 HANpABICHHIO IIOArOTOBKH 04.04.01 Xummus
(Maructepckass — mporpamMma:  XHMHs), COCTaBlIe€Ha Ha  ocHoBanmu  DenepanbHOrO
rocyapcTBEHHOTO 06pa30BaTeJIbHOTO CTAaHAApTa BHICIIEro 00pasoBaHMs — MarucTparypa o
Hanpasjienuio moaroTopku 04.04.01 Xwumus, YTBEPKICHHOIO MPHKa30M MuHucTEpCTBA
o6pasoBanmsa u Hayk: Poccumiickoit ®enepanuu oT 13 mions 2017 r. Ne 655 (c m3M. U 10m.),
[Topsinka opraHM3alyy ¥ OCYIIECTBIEHHS 00pa30BaTeIbHOM AEATETLHOCTH 10 00pazoBaTeIbHBIM
IporpaMMaM BBICIIEro 00pa3oBaHHs — IporpaMMaM GaxajaBpHaTa, IpOrpaMMaM CICIHANHTETa,
MporpaMMaM MAarkCTpaTyphl, YTBEPXKIEHHOTO NpHKa3oM MHMHMCTEpCTBA HAyKH M BBICIIETO
obpazoBanus Poccuiickoit ®eneparmu ot 06 ampens 2021 r. Ne 245 (c w3Mm. ¥ Jom.), B
COOTBETCTBHH C y4eGHBIM ILUTAHOM, yTBEPXK/ACHHEIM YdeHsM coBeToM ®I'BOY BO «JoHI'Y» mnd
Habopa 2024 rona.
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1. MECTO JUCLIUIIIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

1.1. TpeGoBanus K MpenBapUTEIBHON MOATOTOBKE OOYYAIOUIMXCS, MPEIAIIECTBYIOIINE U
COIIYTCTBYIOIIME AUCIUILINHBI, HA KOTOPBIX OCHOBBIBACTCS U3yYCHHE TAHHOM:

IUCUUIUIMHBL TporpaMMbl  OakanaBpuara: WMudopmaruka, Maremaruka, ®Pusuka,
Ouznyeckas xumusi, Cratucrtuyeckas oOpabOTKa JKCHepUMEHTa B XuUMHH, KoMmmbloTepHbie
TEXHOJIOTHH B HayKe U 00Opa30BaHUU.

1.2. nucuuniIuHeL, KypcoBble paOOThl M MPAKTUKH, JUISI KOTOPBIX OCBOEHHUE JaHHOMN
JUCIUTUTMHBI HE00XO0AUMO KaK MPeIIeCTBYOIIEE:

Xumuyeckasi TexHosiorus, Kunernka u tepMoauHaMuka (epMEHTATUBHBIX IPOIECCOB,
Mertonpl pa3neneHuss U KOHLIEHTPUPOBAHUS B XUMHUYECKOM aHanu3e, MeTolpl aHaiusa
OPUPOJHBIX U  TMPOMBINUICEHHBIX OOBEKTOB, YueOHas MpakTUKa: O3HAKOMHUTENbHAs
(oOs3aTenbHas), [IpownsBoacTBeHHAs MpaKTHKA: MPENIUIIIIOMHAs (oOs3arenpHas),
[TpousBoacTBEHHAs MpaKTHUKA: TeXHOJoru4eckas (o0s3aTenbHas), [[pon3BoacTBeHHAs TPAKTHKA!
HAy4YHO-UCCIIeIOBATENIbCKas paboTa (00s13aTeIbHAS).

2. OIMMCAHUE JMCHUITJIMHBI

2.1. OOmas xapakTepucTUKa

HaunmenoBanwue mokasarens 3HaueHue MmoKa3aTels
Haspanue 00pa3oBaTeabHOM IPOrpaMMEI 04.04.01 Xumus (IIlporpamma maructparypsi:
XuMusi)
[Iudp 1 Ha3BaHUE B COOTBETCTBUH C b1.5.10 Meroasl aHanmu3a W BHU3yaJHd3alluU
y4eOHBIM TIJIAHOM HAYYHBIX Pe3yJIbTaTOB
Yactb 06pa30BaTeIbHOM IPOrPAMMBI bazoBast yactp
KonnyecTBo 3aueTHBIX eAMHUI / BCETO 4acoB 3/108

2.2. Pacnpesnenenue yacoB 1o popmam u rnepuoaaM o0ydeHus

OO0111€€ KOJINYECTBO YaCOB
o
E CcaMoOCTOS-
®opma 2| 3 6 . @
> | & | mexkuu- | mabopa- | MPaKTH- | TENBHOH opma
o0y4yeHus ) Z BCETO
5 OHHBIX | TOPHBIX | YECKUX paboTHI KOHTPOJIS
+KOHTPOJIb
OuHas 1 2 13 13 82 108 JK3aMeH
OuHo-3a04Has 1 2 3 3 102 108 JK3aMEH

3. HEJIN ANCHATTIIMHBI

@opMHpOBaHUE Yy CTYIACHTOB HAaBBIKOB HCIIOJIIb30BAaHUS CPEACTB BBIYMCIUTEIBLHON
TEXHHMKHU Ha BCEX dTarax IuiaHupoBaHus U BeinosnHeHuss HUP, 06paboTku nmoiaydeHHbIX JaHHBIX,
a TaK)Ke METOJ0JIOTUHU ITPOBEACHUS KOPPEKTHOM HHTEPIIPETALUU PE3YIbTaTOB JKCIIEPUMEHTA.
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4. KOMIIETEHIIM OBYYAIOIIET'OCA, ®OPMUPYEMULIE B PE3VIIBTATE

OCBOEHM S KOMIIOHEHTA OBPA3OBATEJIBHOU I[TPOI'PAMMBI, UX UHVKATOPBI

N ITNTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHUW A

Kommerenuu

Nunaukaropel

Pe3ynbTarel 00yueHus

OIIK-4. Cniocoben
IUTAHUPOBATH PabOTHI
XUMHUYECKON
HaIpaBJICHHOCTH,
oOpabaThIBaTh U
UHTEPIPETUPOBATH
MOJIy4YE€HHBIE PE3YJIbTATHI
C UCIIOJIb30BAaHHEM
TEOPETUYECKUX 3HAHUN U
MPAKTUYECKUX HABBIKOB
pelieHus
MaTeMaTHYeCKHUX U
busnyeckux 3a1aq

OIIK-4.1.

Hcnonbk3yer 6a30Bbie
3HaHUS B 00J1aCTH
MaTeMaTHKHU U (pU3uKH
MIPH TUTAHUPOBAHHUH
paboT XUMUYECKOM

OIIK-4.1.1. 3HaeT OCHOBBI
MaTeMaTHKU U (QU3UKH TIpU
IJIAHUPOBAHUH PabOT XUMHUECKOM
HAIPaBICHHOCTH

OIIK-4.1.2. YmeeT
UHTEPIPETUPOBATH PE3YIbTATHI

HaIpaBJIeHHOCTH, XUMUYECKUX HAOJIIOCHUH C
o0pabaTbIBaeT JaHHBIE C | UCTIOJIB30BAaHUEM (DPU3MUYECKHUX
UCIOJIb30BaHUEM 3aKOHOB U NpE/ICTaBIECHUH,
CTaHJApTHBIX CIIOCOOOB 00pabatbIBaTh JaHHBIE C
anmnpoKCUMaIUH HCIOJIb30BAaHUEM CTaHIAPTHBIX
YHUCIIEHHBIX Croco00B anIpPOKCUMALIUU
XapaKTePUCTHK YHCJICHHBIX XapaKTEPUCTUK

I[TPOT'PAMMA JJUCLHATTJIMHBI

HazBanue temsl

Kpatkoe conepxanuie TeMbl (BOIPOCHI TEMBI)

Pa3[[eﬂ 1. Anamus u BU3yaIn3alud YUCJIOBBIX HAYYHBIX JaHHBIX

1. Ananu3 onHOMEpPHOTO
MaccHBa JIaHHBIX B
MS Excel*

1.1. AktuBupoBanue Hajactpoiiku [laker ananuza. Axanus
OJITHOMEPHOTO  MaccMBa  JIaHHBIX C  HCIOJIb30BaHUEM
WHCTpYMeHTOB PaHr u nepcentiis, [ mcrorpamma, OnrcarenpHast
cTaTUCTHKa*

1.2. Onucanue omnmuii JUaNOrOBBIX OKOH. TaOmuibl U Tpaduku
pe3ynbTaToB 00pabOTKM M MX HMHTeprpeTranus. ACUMMETPHUS U
AKCIIECC KaK KPUTEPUU HOPMAIIBHOTO paclpeeNieHus CIy4aiiHOM
BEJINYUHBI*

2. CpaBHeHHe
BBIOOPOYHBIX CPETHUX U
mucnepcuit B MS Excel*

2.1. Ucnionb30BaHue MHCTPYMEHTOB: [IByxBbIOOpOUHBIH F-Tect
Uist  aucnepcuit;  JIByXBBIOOpOUHBIM {-TeCT € OJMHAKOBBIMU
mucnepcusMy;  JIByxBeIOOpouHbI  t-TecT ¢ pa3HBIMHU
mucniepcusMu; IlapHbiil 1ByXBBIOOpOUHBIH t-TecT 11 cpetHuX ™
2.2. OnuuMy UCXOIHBIX JTaHHBIX, HYJb TMIIOTE3bl U MpaBWiIa MX
npuHATH. OCOOEHHOCTH NPUHATUS HYNb THUIIOTE3 MO JAHHBIM
KOMITbIOTEPHON 00pabOTKH TaHHBIX *

3. JIunewnsIi,
0HO(aKTOPHBIN 1
MHOTO()aKTOPHBIN
PErpeCCHOHHBIN aHAJIN3
nauabeiX B MS Excel*

3.1. Uuctpyment Perpeccus. IIpoBepka ageKBaTHOCTH MOJEIH H
TUIIOTE3 O PAaBEHCTBE HYJIO MapaMeTPOB YPABHEHUS PErPECCHH,
rpadpuyeckuif  aHaJIM3 OCTATKOB, JOBEPUTENIbHBIE OLEHKU
napamMeTpOB MOJIEITH*

3.2. Uactpyment Koppensius, KoppensioHHas MaTpuia u eé
aHanmu3. IIpoBepka a/leKBaTHOCTH JIMHEHHON MHOTO(aKTOPHOI
MOJIEJIM U THUIIOTE3 C WCIOJIb30BaHHWEM F- u t-tecToB, aHanu3
OCTaTKOB, JIOBEPUTENIbHBIEC OLIEHKU ITapaMeTpoB Mojienn ™

9.3. Ucrionp30BaHue  CTOPOHHHX MPOrpamMM ISl OIICHKH
HOPMAJIBHOCTU  PACHpECIICHUs]  OCTAaTKOB,  OIpPENEIICHUE
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KOpHU0pa OmUOOK U JOBEPUTEITHLHOTO HHTEpBaia K03 huiineHTa
KOPPEJSIIH, a TAKXKE JUIs TIOCTPOSHUS TPEXMEPHBIX rpadukoB™

4, Co3naHue NByXMEpPHOU
U TPEXMEPHON HAyYHOMI
rpapuku*

4.1. O630p mporpaMm JjIsl BU3yaau3alii YUCIOBBIX JaHHBIX **
4.2. iconb3oBanre mporpammbel  SciDAVis st co3maHus
JIIBYXMEPHOU U TpEXMEpHOH HayuHOU rpaduku. UMmopt ¢aiinos,
dbopMmart u mpeoOpa3zoBaHUs TaHHBIX *

4.3. Tloctpoenue TpadMKoOB pa3HBIX THUIIOB (JIHMHHUH, CILIANHBI,
BEPTUKAIBHO TMAaJalolUe JUHUM, BEPTHKAIbHBIC CTYIECHbKH,
KpPYTroOBbI€, CTOJI0YAThIE, TUCTOIPAMMBI U Jp.)*

4.4. Annpoxcumarysi YUCJIOBbIX HAyYHbBIX JAHHBIX BCTPOCHHBIMHU
byakuusmu SciDAVis*

4.5. PegaktupoBanue rpadukoB cpeacrBamu SciDAVis*

5. Co3nanue
WJUTIOCTPALIUH C
PUMEHEHHUEM
BEKTOPHOTO
rpaduueckoro pegakropa
InksCape*

5.1. Unrepdeiic nporpammsl InksCape, ocHOBHBIE KOMaHABI U
UHCTPYMEHTHI**

5.2. OcHOBBI pabOTHl C OOBEKTAMH: CO3JaHHUE, MEPEeMEIICHUE U
BpallleHue, 3alluBKa, mpeoOpa3zoBanue (OpPMBI U pa3MepoB
00BEKTOB, AYOJMpPOBAaHHME W KIOHMPOBAaHUE, BBIPABHUBAaHUC U
pacmupeseneHue, — IPYNIUPOBKA,  Z-TIOPSAAOK W JIpyrUe
npeoOpa3oBaHus*

5.3. KpuBbie be3pe u KOHTYpbI, paboTa C y3J1amMH KOHTYPOB,
pa3OuBKa ¥ OOBEOMHEHHWE KOHTYpOB, CYOKOHTYpPHI W UX
0o0beIMHEHNE, OKOHTYPUBaHUE O00BEKTa U YIPOIIECHUE KOHTYpA,
W3MCHCHHWE BUJIA JIMHUIA KOHTYPA UX 1[BETA, UX TOJIIIUHBI, [IBETA U
Ipyrux cBoiicTB. Pabora ¢ Tekcramu™

6. PenaktupoBanue
Hay4yHOU rpaduxu B
BEKTOPHBIX IpauyecKux
penakrtopax*

6.1. PenaktupoBanue B Inkscape pucyHKoB, CO3aHHBIX B
SciDAVis: uMnopt pucyHKOB B svg-hopMaTe, pa3rpynnupoBKa
00BEKTOB U KOHTYPOB, YIIPOIIEHNUE KOHTYPOB KPUBBIX,
M3MEHEeHHE TIOJIOKEHUsS M (popMaTa TEKCTOBBIX 0003HAUCHHIA Ha
0CsX U JpyrHe rnpeodbpa3zoBaHus™

6.2. PenaktupoBanue rpaukoB, MMOJYYEHHBIX MPU BBINOJIHEHUH
nabopaTtopHbIX paboT Bo Kypcy dusnueckast XuMus

* — yaCTUYHO NMPAKTUKO-OPUEHTUPOBAHHbBIE TEMBI.
** — BOIPOCHI, BHIHOCUMBIE Ha CAMOCTOSITENIbHOE U3yUECHHE.

6. CTPYKTVYPA U COAEPXXAHUE JUCHUITIJIMHBI

6.1. ®dopma oOyueHus — ouHas1, Kypc — 1, cemectp — 2

HaumeHnoBanust pa3fennoB u TeM Komiectso vacos
pas Jlexu. | Jlabop. | Ilpakr. | CPC+K | Bcero

1. AHanu3 0JHOMEPHOTO MacCUBa JaHHBIX
B MS Excel* 2 2 14 18
2. CpaBHeHUE BBIOOPOYHBIX CPEIHUX U
nucrniepcuii B MS Excel® 2 1 12 15
3. JIuneiinplii, 0qHO()AKTOPHBIN U
MHOTO(aKTOPHBIN pErpecCCUOHHBIN aHaIHU3
naHHBIX B MS Excel* 1 2 14 17
4. Co3anue AByXMEpPHOM U TpEXMEpHO
Hay4yHOU rpaduxu™ 2 2 14 18




5. Co3anue WUTIOCTpalUil ¢ IpUMEHEHUEM
BEKTOPHOI'0 IpauyecKoro peaakTopa
InksCape* 2 2 14 18
6. PenakTupoBanue HaydHOU rpad)uku B
BEKTOPHBIX IpaUuecKux pegakropax™ 4 4 14 22
HUTOTI'O ITO KOMIIOHEHTY OIIOIT 13 13 82 108

6.2. ®opma oOyueHHs — OYHO-3a04HasA, Kypc — 1, cemecTp — 2

HaumenoBanust pa3aenoB u Tem Kosmriectso Haco

P Jlexn. | Jla6op. | Ilpakr. | CPC+K | Beero

1. AHanu3 OJJHOMEPHOI0 MAaCcCUBA JTAHHBIX
B MS Excel* 0,5 0,5 16 17
2. CpaBHEHHUE BHIOOPOYHBIX CPEAHUX U
mucnepcuii B MS Excel* 0,5 0,5 18 19
3. JIunelHbIi, 0qHO(PAKTOPHBINA 1
MHOTO(aKTOPHBII perpecCUOHHBIN aHaIU3
naHHbIX B MS Excel* 0,5 0,5 16 17
4. Co3anue AByXMEPHOM U TpEXMEpHOMI
Hay4YHOU rpadukm™ 0,5 0,5 18 19
5. Coznmanue WUTIOCTpaluil C MPUMEHEHHEM
BEKTOPHOTO TPaHUECKOro peaaKkTopa
InksCape* 05 05 16 17
6. PegaktupoBanue Hay4HOU rpaduKky B
BEKTOPHBIX IpauUuecKux pegakropax™ 0,5 0,5 18 19
HUTOTI'O 11O KOMIIOHEHTY OIIOIT 3 3 0 102 108

1. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA

YCHEBAEMOCTH, IIPOMEXYTOUYHON ATTECTALIMA

OIHOMCPHOI'0O MacCCHMBAa HAaHHBIX C HCIIOJIb30BAHHUEM

7.1.  KoHTpoJsbHBIE BOIIPOCHI

1. KakoBa mocieq0BaTebHOCTh JICHCTBUN NMpH aKTUBUpPOBaHWHM Hanctpoiiku MS Excel
Ilakem ananuza?

2. Kak mnpoBoautcs aHamu3
UHCTPYMEHTOB Pane u nepcenmuns, I ucmoepamma?

3. Kak npoBoaurcst uHTEpHpeTanus pe3ynbTaToB aHaIM3a OAHOMEPHOIO MAaCCUBA JJAHHBIX C
WCITOJIb30BAaHNEM HHCTPYMEHTOB PaHr u nepcenTuis, [ 'ncrorpamma?

4. OmnwucaHue ONIMIA AUAIOTOBBIX OKHA Onucamenvhas cmamucmuxa B HajacTpoiike Excel
[Taxer anann3sa.

5. Tabauubl ¥ rpaduku pe3yabTaToB 0OpaOOTKM JaHHBIX C MPUMEHEHHEM HHCTPYMEHTa
Onucamenvnas cmamucmuka, UX UHTEPIIPETaLysL.

6. Kak HazpIBaeTcs HCTUHHOE 3HAYEHUE CIYYalHOM BETMYMHBI?

7. Kaxk Ha3pIBaeTCsl KOpEHb KBAJPATHBIN U3 BHIOOPOUHOM quctepcuun?

8. Uro Takoe AcumMmeTpus M OKCIECC M MNpPH KaKUX 3HAUYEHHUSIX OHTUX MapaMeTpoOB
QHAIM3UPYEMBbI YHCIIOBOM MacCHMB MOXXHO CYUTaThb BBIOOPKOW M3 TeHEpalbHOMN
COBOKYITHOCTH JaHHBIX C HOPMaJIbHBIM paclpeaeieHueM?

9.

Kakoli BbIOOpOYHBIN MapameTp SBIsETCS MEpOH paccesHus BbIOOPOYHBIX 3HAYEHHM
CJly4yaifHON BEIMYMHBI OTHOCUTEIBHO BHIOOPOYHOTO CpeIHEr0?



10.
11.

12.

13.

14.
15.

16.
17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.
29.
30.
31.
32.

33.

34.

35.

36.
37.
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Kaxoit BEIOOpOUHBIIT mapaMeTp SBISETCS OIEHKOW reHepaIbHOW CTaHIAPTHOM OIIHMOKHN?
Kakue mudps! SBISIOTCA 3HAYAIIMMU, U KaK OINPENeNIeTcs] MIaANi pa3psa 3HaYaIX
udp 1o pe3ynbraTaM CTaTUCTUYECKOM 00pabOTKH JaHHbIX?

UeM Ha camMOM Jiene SIBJISIETCS MapaMeTp, KOTOPBI B UTOTOBOW Tabuuue OnucamenvHas
cmamucmuxa Ha3BaH [ogepumenvHas 6eposmHocmy?

[lpy KakuxX YCIOBHSX HAOJIOJAETCA CY)KEHUE JOBEPUTEIBHOTO HHTEpBaja OLEHKU
TEHEPAIBHOIO CPEeIHEro?

Uro Takoe ommoOka | poa u yeMy oHa paBHa (C 4eM OHA COBIAaET)?

Yro Takoe ommbOka Il poma u xak u3MeHsETCs BEPOATHOCTh €€ COBEPIICHUS C POCTOM
YPOBHSI 3HAYUMOCTH?

[Tpu xakoM ypoBHE 3HAYMMOCTH CJI€yeT U30eraTb NPUHATHS CTATUCTHUECKUX THIIOTE3.
Kak BpIOMparoTcs onuuu AuaaoroBoro okHa J[ByxBeioopounsiii F-Tect nist nucnepcuii B
Hanctpoiike Excel [TakeT ananuza?

Kaxk npoBoautcs uHTEpIpeTanus pe3yinbTaToB aHaIM3a OJHOMEPHOIO MACCUBA JAHHBIX C
UCIOJIb30BaHUEM UHCTpyMeHTa JIByxBboIOOpouHblil F-Tect st nucnepeuii?

Kakoii ¢usndecknii CMBICT pe3yabTaTOB MPOBEPKH CTATUCTHUECKOW rumnore3bl OO
OJIHOPOAHOCTH PE3YJIbTaTOB MapaJlIEIbHBIX OIBITOB?

Kak BBIOMpArOTCS OMIMK JAWATIOTOBOTO OKHA JIBYXBBIOOPOYHBIH t-T€CT C OJMHAKOBBHIMH
nucriepcusiMu B Hajictpoiike Excel [laker ananuza?

Kaxk nmpoBoauTces uHTEpIpeTanus pe3yinbTaToOB aHaIM3a OJHOMEPHOIO MACCHBA JAaHHBIX C
UCIIO0JIb30BAaHUEM UHCTPYMEHTA J[BYyXBBIOOPOUHBIH t-T€CT ¢ OJMHAKOBBIMU AUCHEPCUIMU?
Kak BBIOMpArOTCS OMIMK JAWATIOTOBOTO OKHA JIBYXBBIOOPOYHBIH t-T€CT C OJUHAKOBBIMH
nucriepcusiMu B Hajictpoiike Excel [laker ananuza?

Kakoii puznueckuii mpoBEpKH CTATUCTHYECKOM TUIIOTE3bI 00 OTHOPOTHOCTH PE3YyIbTATOB
NapaJuIeJIbHBIX OINBITOB?

Kakoii ¢usuveckuii TPOBEPKH CTATHCTUYECKOH THUIOTE3bl O pPAaBEHCTBE JBYX
MaTEMaTUYECKUX OKUAAHUN ITPU HEOJHOPOAHOCTH IUCIIEPCH?

Kaxk nmpoBoauTces MHTEpIIpeTanus pe3yinbTaToOB aHaIM3a OJHOMEPHOIO MACCUBA JAaHHBIX C
UCIIOJIb30BaHUEM HHCTPYMEHTA J[BYyXBBIOOPOUHBIH t-TECT ¢ OJJMHAKOBBIMU AUCIIEPCUSMU?
Kak BbpIOMparoTCcsi onuuu JUanoroBoro okHa JIByXBBIOOPOUHBIN t-TeCT ¢ pa3IU4HBIMU
nucnepcusMu B HaacTpoiike Excel [laker ananuza?

[Ipy kakoMm 3HAYEHHH T'€HEpPaIbHOro Kod((uUIMeHTa MapHOW JTMHEHHON KOppensiuuu
COBIAJAIOT MpsIMble JMHUM, COOTBETCTBYIOIIME YypaBHEHHMAM HpSIMOM M 0OpaTHOM
perpeccun?

Kakumu ycrnoBHsIMHM ONpEAeseTcss BO3MOXKHOCTb IOIYYEHHUs] MAaTEMATUUECKON MOJEIH
METOJIOM PErPECCUOHHOr0 aHanu3a’?

Huctpyment Perpeccust B Hanctpoiike Excel Ilaker ananusa. IIpoBepka agekBaTHOCTH
MOJIEJIM U TUIIOTE3 O PABEHCTBE HYJIIO MapaMEeTPOB YpPaBHEHUs perpeccuu, rpadudeckuil
aHaJU3 OCTaTKOB, JOBEPUTEIIbHBIE OLICHKU IIaPAMETPOB MOJCIIH.

Uro xapakrepusyer KodpULIUEHT JUHEHHONW TapHOH Koppensaunn?

Kakue 3HaueHust MOXXET MPUHUMATH BBIOOPOYHBIN KOAPHHUIIMEHT KOppensauuu?

Ha ocHoBe kakoi BeIMYMHBI MOXET OBITh JaHa KOJMYECTBEHHAsl OIIEHKAa BKIJIaja
HEYYTEHHBIX (DAKTOPOB B U3MEHEHHUE 3aBUCUMON TIEPEMEHHOM?

Hcnonb30BaHWEe CTOPOHHUX MPOTPaMM JUIsl OLEHKHM HOPMAJIbHOCTH pPacHpeIeieHUus
OCTaTKOB, OIIpe/eJIeHIe KOPUI0pa OUIMOOK U TIOBEPUTEIHLHOIO HHTEpBaia Ko3dduimenra
KOPPEJIALHH.

Wuctpyment Koppemnsiuusa B HancTpoiike Excel [Taker ananunza, KoppensuoHHas MaTpHIa
U €€ aHAIN3.

[TpoBepka aaeKBaTHOCTH JIMHEHHONW MHOTrO(akTOPHOH MOAETM U THUIIOTE3 C
ucrnonp3oBanueM F- u t-tectoB B HaacTpoiike Excel [1aket ananu3a.

Kak moxeT ObITh MPOBENIEH aHAIU3 OCTATKOB?

Kak onpenenstitoTcst JoBepUTEIbHbIE HHTEPBAIbI KOA(P(UIIMEHTOB YpaBHEHHS perpeccuu’?
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[TpoBepkoll KakMX CTaTHUCTHYECKUX TUIIOTE3 MOXET OBITh YCTAHOBJIEHA 3HAYMMOCTb
0JTHO()aKTOPHOI JTMHEHHON perpecCHOHHON Moienn?

B yem 3axmouaercs (u3MUYECKHI CMBICT NPOBEPKU THUIIOTE3Bl O pPAGEHCMBE HYIIO
UCMUHHO20 3HAYeHUsI CBOD0OH020 YNeHA YPAGHEeHUs pecpeccuu?

Yro Takoe KOPPENALMOHHBIA aHAIW3 M C KakoW LEeJIbl0 OH IPOBOAUTCS Nepen
MHOT0()aKTOPHBIM PErPECCHOHHBIM aHAINU30M?

B yem 3axmouaercs (u3MUECKHI CMBICT NPOBEPKU THIIOTE3Bl O PAGEHCMBE HYIIO
UCMUHHBIX 3HAYEHUL KOIPDUYUEeHmMOo8 ypasHeHus pecpeccuu?

[TpoBepkoil KakoH CTaTUCTHYECKOW TMIOTE3bl MOXET OBbITh YCTAHOBJIEHA 3HAYMMOCTb
MHOT0()aKTOpHOU JIMHEHHOHN perpecCuoHHON Moienn?

B deMm 3akiroudaroTcsi OCOOEHHOCTH TIpauuecKoro OTOOPaKeHHsT MHOIro(aKTOPHOM
perpeccuoHHOM Moaenn?

Vcnonb30BaHuEe CTOPOHHUX IIPOTPaMM Il IOCTPOECHUS TPEXMEPHBIX I'PaHKOB.

O06muwmit 0630p cBoiicTB mporpamMmmbl SciDAVis asist co3naHust IByXMEpHOU U TPEXMEPHOM
HAy4YHOU rpaduku.

Kakwue Turbl 1ByMepHBIX Tpa)iKOB MOKHO CTOUTH B porpamme SciDAVis?

Kakwue Tumbl TpéXMepHBIX TpaduKOB MOXKHO CTOHUTH B nporpamme SciDAVis?

Kak MO>KHO OCTPOUTH NBYX- U TPEXMEpHBIE IpaduKu PYyHKINOHATIHHBIX 3aBUCIMOCTEH?
[Toctpoenue rpaukoB MO JUCKPETHBIM 3HAYEHUSAM HNEPEMEHHBIX, IPEICTABICHHBIX B
TabimaHOU (hopme.

Kak ocymectBisercs UMIOPT U IpeoOpa30BaHuUsl TUCKPETHBIX YHUCIIOBBIX IaHHBIX, KAKHUE
(dbopmMaThl JaHHBIX TOJIEPKUBAIOTCS porpammoit SciDAVis?

Kakue meronpl cruiaiiHa HCHONB3YIOTCS MPH HNOCTPOCHUM TPaUKOB IO JUCKPETHBIM
3HAYCHUSAM IIEPEMEHHBIX ?

Kak ocymecTtBisercs anmpokcuMamus JaHHBIX HOpPU HOCTPOCHUU TIpaHKOB IO
JTUCKPETHBIM  3HadeHWsIM  nepeMeHHbIX?  [locnenoBaTenbHOCTh  BBIOJHEHHS
annpokcuManuu B Macrepe npuOInKeHus.

Co3nanue, pemakTHpOBaHWE TPaUKOB W TMPOU3BOJIHBIX PHCYHKOB B BEKTOPHOM
rpapudeckoM penakrope (Ha mpumepe InksCape 1.%).

Uem ornmuaercss BeKTOpHas rpaguka ot pactpoBoil? Kak omuceiBaercs rpaduueckoe
n300pakeHue, Co3JaHHOE B BEKTOPHOM (hopMmaTe, B TEKCTOBBIX (aiinax?

Kakne cremuduueckne WHCTPYMEHTHI HCIONB3YIOTCS TIPU CO3JaHWM BEKTOPHBIX
rpadudeckux n3odpaxenuit? Mutepgeiic BEKTOpHOro rpauueckoro peaakTopa.

Kakue ocHOBHBIE THUIIBI OOBEKTOB UCTIOIB3YIOTCS B BEKTOPHOM rpaduke?

Kak cozpatorcss u pemakTupyrorcss (urypsl: MacimitaOupoBaHHe, INpeoOpa3oBaHUA,
3aJluBKa, TPYNIUPOBKA, BbIPABHMBAHHE, paclpejelieHue, MepeMelleHne, BpallleHue,
OTpakeHHe u ap.?

Kak co3patorcs u pemaktupyrorcsi KOHTYpbl? IlpeoOpasoBanue ¢uryp B KOHTYpBHI,
UHCTPYMEHTBHI JUISI CO3AaHUsI KOHTYpPOB?

Uro Takoe kpuBble be3be M Kak OHU HCHOJB3YIOTCS MPH CO3JAHUH M PETaKTUPOBAHUH
BEKTOPHBIX M300pakeHui?

HNuctpyment @Popma ® €ro HCIOIB30BaHHWE /ISl PEAaKTUPOBAHUS BEKTOPHBIX
U300paKeHUH.

Kak W3MEHSIOTCS KOHTYpBHI TEpeMeIIeHHeM Y3JIOB COMpPSDKEHUS KpHuBBIX besbe u
PBIY2XXKOB U U3MEHEHHs KPUBU3HBI JINHUI B TOUKAX CONPSHKEHUS?

Kakne THIBI 3amMBKM HW TPAJAMEHTA WCIOJB3YIOTCS TIPU CO3JAaHUM BEKTOPHBIX
n300paskeHnit?

CoueTtanus TPOCTBHIX KOHTYPOB TIPW TIOJIYYCHHH BEKTOPHBIX HM300paXKEHUH: cymMma,
pPa3HOCTb [IEPECEUEHHUE, UCKIIIOUEHUE U JIP.

Kak co3pmatorcs U pemakTUPYIOTCSi TEKCTOBbIE OOBEKTHI? PacmososkeHne TekcTa 1o
KOHTYpY. [IpeobpazoBanue nurep B KOHTYP.
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65. Uto Takoe Z-nopsA0K U KaK OH UCIIOJIb3YETCs ISl CO3/IaHus peJaKTUPOBAHNN BEKTOPHBIX

n300paxeHuin?

66. CoxpaHeHue U SKCIOPT CO3[JaHHBIX PUCYHKOB B PACTPOBBIE U BEKTOPHBIE (JOPMATHI.

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUHAIOT ObYHAIOIHIUECA

OOmiast orleHKa 3HAHUKM O0YYAIOMIMXCS MO JUCHUIUIMHE MpoBoauTcs no 100-0ammpHON
HIKaJle MCXOJd M3 MaKCHMMyMa, NpHBEIEeHHOro B Tabnuue Huke. OpraHum3anuoHHO-yueOHas
paboTa B ayAUTOpPUM OLICHMBAETCS HAa OCHOBE TAKMX KPUTEPUEB KaK I1OCELIAEMOCTb 3aHATUH,
CBOEBPEMEHHOE M KaueCTBEHHOE BBINOJIHEHUE JOMAIIHMX 3a/JlaHUil, aKTUBHOCTb BO BpeMs
NPOBEICHUS JIEKIMOHHBIX M NPAKTUYECKUX 3aHATHH (ydacTHe B OOCYKACHHM TEKYIIETO M

MPOHJICHHOTO MaTepuaa, peleHue 3a1ay u T.11.).

8.1.  ®opwma oOydeHnus — ouHas1, Kypc — 1, cemectp — 2

Howmepa pa3nenos Bunp pabot MaxcimaibHoe
pa pasi AAbED KOJINYECTBO OAJIOB
Oprann3annoHHO-yueOHast padoTa CTy/IeHTa B 10
ayJUTOPUN
Pasnen 1 CamocTosiTenbHas paboTa 10
Texyiuit KOHTPOIIb 30
UTOI'O 50
3auer 50
OOt UTOT 3a CEMECTP 100
8.2.  ®opma obydyeHust — 0O4HO-3a04Has, Kypc — 1, cemecTp — 2
Howmepa pa3znenos Bunager pabot MaxcimaibHoe
pa pas /PP KOJINYECTBO 0aJIOB
OpranuzannoHHO-y4eOHas paboTa CTyIeHTa B 10
ayJUTOPUN
Pasnen 1 CamocrosTenbHas pabora 10
Texymmii KOHTPOJIb 30
NTOTI'O 50
3auer 50
OOt UTOT 32 CEMECTp 100

CooTBeTcTBHE 0AIIIOB OLICHKC

KomnuecTBo GaLIoB O1teHKa 110 IITHOAIUILHOM IIKaJIe
u3 100 ECTS Dx3aMmeH, mudepeHITIpOBaHHBIN 3auer
3a4eT
90-100 A OTJINYHO
80-89 B
75-79 C XOpOIIIO
70-74 D
60-69 E YIOBJIETBOPUTEILHO
35-59 FX
0-34 = HEYIOBIETBOPUTEIHHO
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9. OBECIIEYEHHME OGPA3OBATEJIBHOI'O ITPOLIECCA JJIA JINLL C
OI'PAHYEHHBLIMU BO3MOXHOCTAMMU 310POBbBA 1 MTHBAJIMJIOB

B xozxe peanuzanuu QUCHUILTUHBI UCHIOIB3YIOTCS CIEIYIOIINE TONOTHUTEIBHBIE METOIbI
00y4YeHHsI, TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTalli 00yJaromuxcs B
3aBHCUMOCTH OT UX UHAMBHIYaJIbHBIX OCOOCHHOCTEH:

1) JUTSL CIICTIBIX U CITa00BUISIINX

— JeKUrU 0(hopMITAIOTCA B BUJIE JIEKTPOHHOTO IOKYMEHTA, JOCTYITHOTO C TIOMOIIbIO
KOMITBIOTEPA CO CHEIHMATM3UPOBAHHBIM ITPOrPAMMHBIM 00eCTIeueHHEM;

— JUIS ~ BBIIOJHEHHsS  3aJaHusi NOpU  HEOOXOAMMOCTH  IMPEAOCTaBISIeTCA
YBEIMYMBAIOIIEE YCTPOUCTBO; BOSMOXKHO TAK)KE UCIIOJIb30BAHUE COOCTBEHHBIX YBEINYMBAIOIINX
YCTPOMCTB;

— MUCHMEHHBIE 3a7]aHNs O(POPMIISIOTCS YBEIMUEHHBIM HIPUPTOM.

2) JUTS TIIYXUX U CJIA00CIIBITIAIINX

— JeKIHA OPOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JOKYMEHTA;

— MMCbMEHHBIE 33JIJaHUS BHIIOIHSIIOTCS Ha KOMITBIOTEPE B MUCbMEHHOU Qopme;

— 9K3aMeH TPOBOJUTCS B IHCHBMEHHOH (OpME Ha KOMIBIOTEPE; BO3MOXKHO
npoBeJieHre B popMe TeCTUPOBAHUS.

3) UISL JIAL C HApYIIECHUSIMHA OTIOPHO-/IBUTATEIBHOTO anmapara:

— JeKUUU 0(hOpPMIIAIOTCA B BUJIE JIEKTPOHHOTO IOKYMEHTA, IOCTYITHOTO C IIOMOIIBIO
KOMITHIOTEPA CO CHEIMATH3UPOBAHHBIM ITPOrPAMMHBIM 00eCTIeUeHHEM;

— MMCbMEHHBIE 3a/IaHUS BHIMOIHIIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH MMPOBOJIUTCS B yCTHOW (pOPME MIIM BBITIOJHSIETCS B MMCHbMEHHOM (hopme Ha
KOMIIBIOTEPE.

[Tpur HEOOXOIMMOCTH MPETyCMaTPUBACTCS YBEITMUCHUE BPEMEHH IS TIOATOTOBKHU OTBETA.

[Ipouenypa  mpoBeaeHHUS  MPOMEXKYTOUHOM  arrecTaluu Il O0yYarommxcs
YCTAHABJIMBACTCS C Y4YETOM WX HWHIMBUAYAIBHBIX TICUXO(U3UYECKHX OCOOEHHOCTEH.
[TpomesxyTouHas arTecTalusi MOXKET IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[IpoBenenne mpoueAypbl OIEHHBAHUS PE3YJIbTaTOB OOYUYEHHs JIOMyCKAeTCs C
UCIIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUH.

ObecnieunBaeTcst JOCTyl K MHPOPMAIIMOHHBIM U OubnuorpaduyeckumM pecypcam B CETH
WuTepHeT Ui Kaxkaoro oOydaromierocs B ¢opmax, aJalTHPOBAHHBIX K OrPAaHUYEHUSIM HX
3I0POBBSI ¥ BOCTIPHSITHS MHPOPMALIUH:

1) JUTSL CIIENBIX U CIIA00BUISIINX

— B [I€YaTHOHN (popMe YBETUUEHHBIM LIPUPTOM;

— B (hopMe 3JEKTPOHHOTO JOKYMEHTA;

2) IUTSL TIIYXHUX M CI1a00CIBIIIAIINX

— B IIEYaTHOM Qopme;

— B (hopMe AIEKTPOHHOTO JOKYMEHTA.

3) JUIs1 00yYaroIuXcs ¢ HapyLIEHUSIMU OIIOPHO-/IBUTaTEIbHOTO arapara:

— B IeUaTHOM dopme;

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE YUEBHOI'O ITPOLIECCA

VYueOubie 3ansaTus npoBoaarcs B 9 xopmyce JJonl'Y (r. Honenk, yiu. lopca, 17a). dus
IpoBe/ieHUsT abOpaTOPHBIX 3aHATHH TpedyeTcs ayauTopus, OOOpyAOBaHHas MEJIOBOW WU
MapKepHOH JT0CKOH, MyIbTUMEIUNHBINA TPOEKTOP U SKPaH, HOYTOYK, KOMILJIEKT yueOHON Mebenu
JUIs CTYIIEHTOB, pabouee MeCTO IpernojaBaTelis, BbIXOA B VHTepHET — NpPOBOJHON WM C
ucnons3oBanuem Wi-Fi.
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JIaGopatopHbie 3aHATHS TPOBOAATCA B J1aboparopuu «KOMIBIOTEpHBIE TEXHOJOTUU U
MOJICKYJISIPHOE MOJISIUPOBaHKE» (KOMIIBIOTEPHBIN Kiacc), 000pYIOBAaHHOM KOMIBIOTEPAMH C
JIMIIEH3UOHHBIM ITPOrPAaMMHBIM 00ecIieueHHEM, JTOCTYIIOM K ceTu MHTepHeT, cTojlaMu, JOCKOM.

Jljiss  caMOCTOSITENIbHOM pabOThl KCIIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIC PECYPCHI
Hay4noli OMOMMOTEKHM YHHUBEPCHUTETa M JPYrHX JJICKTPOHHBIX OMOJIMOTEYHBIX 0a3 JaHHBIX,
y4eOHO-METOIMYecKoe OOecreyeHrne, MpPeACTaBICHHOE B y4eOHO-METOIUYECKOM KaOuHeTe
I'nmaBHoro xopmyca (ayxa. 405).

[Ipy m3ydeHUH NUCUUTUTMHBI MPUMEHSIOTCS JJIEKTPOHHOE OOYYCHHE M JUCTAHIIMOHHBIC
oOpazoBatenbHble  TexHOJOrHmd. C  WCIONB30BAaHHMEM  KOMIIBIOTEPHBIX  TEXHOJIOTHA
JTUCTAHIIMOHHOTO O0pPa30BaHUsl OCYIIECTBIISCTCS TEKYIIHA KOHTPOJIbL 3HAHWUN 00ydarommxcs Ha
OCHOBE TECTHPOBAHUS M IPOBEPKH PE3YIHTATOB CAMOCTOSITEIIBHON pabOTHI.

11. PEKOMEHAYEMAS JIUTEPATYPA
11.1. OcHoBHas nuTepaTypa

1. Muxanpuyk, B. M. KoMibloTepHble TEXHOJIOTUH B HAyKe U 00pa30BaHUU [ DJIEKTPOHHBIN
pecypc]: MynbTuMenuitHBIN Kypc eyl / B. M. Muxanbuyk — Jlonen. Ha1l. yH-T. —
Jouenk: JouHY, 2016. — 651 c. http://library.donnu.ru/russ/infpro.html

2. TIpoxoposa N.A. KoMmnbroTepHbIe TEXHOIOTHH B HAYYHBIX HCCIEIOBAHUAX [ DICKTPOHHBIN

pecypc]: yue6Hoe mocobue / [Ipoxopoa M.A. — YensOunck : M3natensckuii HeHTP

IOVpI'Y, 2019. - 116 c.

https://elibrary.ru/item.asp?id=42387205

Muxanbuyk, B. M. KoMnbroTepHble TEXHOJIOTMM B Hayke M 0Opa30BaHUU [DJIEKTPOHHBIN

pecypc]: Meronuyeckue yKa3aHMsT K  BBIIOJHEHHMIO CaMOCTOATENbHBIX pabor /

B. M. Muxanbuyk — Jloweu. Han. yH-T. — [onmeux: JouwHY, 2016. — 65 c.

http:/library.donnu.ru/russ/infpro.html

5. TperbsixoBa, H. B. KomnbioTepHble TEXHOJIOTHH B HayKe, MPOU3BOJACTBE M 00pa3oBaHUU
[OnexTponnslii pecype]: H. B. Tpetbsikona, JI. O. BenukanoBa. — Kpacnonap: Ky6anckuii
rOCYJapCTBEHHBIN arpapHbiii yHuBepcuter umennm W.T. Tpyomnmmnra. — 2019. — 86 c.
https://www.elibrary.ru/item.asp?id=41471979

w

&

11.2. JlononHuTeNbHAs JIUTEpaTypa

1. Ocunosa, E.A. UnpopmanioHHble TEXHOJIOTMH 00pabOTKM M aHamu3a JaHHBIX B Microsoft
Excel 2013: yue6noe mocobue / E.A. Ocunora, O.M. Cwmetrkuna, J[.}O. Cokomnora, A.C.
Pamynkuna. — CII6. : Usg-Bo CIIGIDY, 2017. — 119 c. https://elibrary.ru/item.asp?id
=32882060

2. Ceprees, A. H. IIpakTukym no vHQOpMAaIMOHHBIM TEXHOJOTHSIM B CEpBUCE [ DIEKTPOHHBIH
pecypce]: A. H. Ceprees, 1O. C. lopoxun, A. B. Cepreesa, u np. — Tyna: Tynbckuit
roCy/apCcTBeHHBINH yHUBepcuteT, 2016. — 274 c. https://elibrary.ru/item.asp?id=25713441

3. Hmenko, E. B. Cratuctideckne MeTo 16l B XUMUH [ TekcT]: y4eOHUK JUIS CTYI. XMM. CIIell.
BhICII. y4eOH. 3aBel. (ykp.) / E. B. Umenko, B. M. Muxanbuyk, H. . benast u np. —
Honeuk: JouHY, 2012. — 505 c.

12. NHO®OPMALMOHHBIE PECYPCbI

1. KomnbroTepHble TEXHOIOTHU B HayKe U 00pa30BaHuU. [MCTaHIIMOHHBIN KypC. —
URL.: https://oleksandramykhalchuk.moodlecloud.com/course/view.php?id=13 (nara
oopamenus: 01.03.2024) — Pexxum foctyna: uist 3aperucTpyp. Mojab30BaTeeH.

2. Hanmonanwsnas snektponnas oubnanoreka (HOB): ¢penepanphas rocymapcTBeHHast
uHpopmannonHas cuctema / MunucrepctBo Kynbrypel P®D; Poccuiickas rocynapcTBeHHas
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oubmmoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mara obpamenus: 01.09.2023). —
Pexxum nocryma: cBoOoaHbIHM, oanucka. HeobxonmMa ycTaHOBKA POTPAMMHOTO OOECTICUCHUSI.
— TeKCT: 3JEeKTPOHHBIMN.

3. eLIBRARY.RU: nHayuynas anekrponHast 6ubnuoreka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oo6pamenus: 01.09.2023). — Pexum mocTyma: s aBTOPU30B.
IIOJIb30BaTeseH. — TEeKCT: 2JIEKTPOHHBIMN.

4, Hayunas »snextponHas OuOmmoreka «KubOepJleHnnka»: cadT / Accorumarus
«OTtkpeiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum nmocryna:
CBOOOIHBIN. — TEKCT: JEKTPOHHBIMN.

5. DNEeKTPOHHO-ONOIMOTeYHAs cucrema «Jlanby: [caliT]. — URL:

https://e.lanbook.com/ (mara o6pamienus: 01.09.2023). — Pexxum gocTyma: At aBTOPU30B.
IIOJIb30BaTeseH. — TEeKCT: 2JIEKTPOHHBIMN.

6. OBbC HOpaiiT: snekrpoHHas OnbnroTeuHas cucrema: cait. — Mocksa, 2013. — URL:
https://biblio-online.ru (mara oGpamenus: 01.09.2023). — Pexum noctyna: aisi aBTOPU3O0B.
noJjb3oBaresneid. — TeKCT: AeKTPOHHBIH.

1. DnekTpoHHo-0nbmmoreunas cucrema Jloul'Y: caiit / ®I'BOY BO «lorl'Y». —

Honenxk, 2016- . — URL: http://library.donnu.ru/ (mara o6pamenus: 01.09.2023). — Pexum
Jnoctyna: cBOOOIHBIN. — TeKCT: 31eKTPOHHBIM.
8. DnexTpoHHbIi kKatanor Hayunoit oubnuotrexu Jonl'V: pasnen caiita/ Hb Joul'Vy.

— Texct: anekrponnsiii // DBC Jloul'V: caitr. — URL: http://library.donnu.ru/catalog/ (marta
obpamenusi: 01.09.2023). — Pexum noctyna: mouck cBOOOIHBIHN, SIEKTPOHHBIE IOKYMEHTHI — IS
noJsibzoBaresnen Jonl'y.

9. Onextpounslii apxuB Joul'Y: pasznen caiita / Hb lonl'Y. — Tekct: 31meKTpOHHBIM
/" OBC Joul'Y: http://repo.donnu.ru/ (mata oOpamenus: 01.09.2023). — Pexxum poctyna:
CBOOOHBIM.

10.  SciDAVis: aHami3 u Bu3yaiu3alus HaydHbIX JaHHbBIX. cadT. — URL:
http://scidavis.sourceforge.net/index.html (mara o6pamenus: 01.03.2024). — Pexum gocryma:
CBOOOIHLIIA.

11. Inkscape: TTpodeccronanbHbIil BeKTOpHBIN rpaduueckuii peaakrop aast Windows,
Mac OS X u Linux. caiit. — URL: https://inkscape.org/ (nara oopamenus: 01.03.2024). — Pexxum
JOCTyTa: CBOOOTHBIM.

13. ITPOTPAMMHOE OBECITEYEHUE

1. Windows 7 PRO (xopnoparusnas nuuen3us oY Ne 46484614)

2. Microsoft Office (koprnopatuBHas aunen3us oY Ne 46472919)

3. Microsoft Visual Studio (suniensust mporpammsl Dream Spark 1st BBRICIINX Y4eOHBIX
3aBE/ICHUN )

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (munensuun GPL, Apache,
BSD a5t cBOGOAHOTrO MpOrpaMMHOI0 00ECTIEUeHHUS ).
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