MI/IHI/ICTEPCTI%O OBPA3OBAHUS 1 HAYKH
POCCUVMICKOU ®EJIEPAITUA
®I'BOY BO «CT'Y umenu HI. YepHeimesckoroy

DakynbTeT HAHO- U GHOMEIHIIMHCKHX TeXHOTOr M

YTBEPXIAIO:
IIpopexTop 1o yae6HO-MeTomMUecKoil pabore,
—— npodeccop
4 “mi‘. !.arfm Vi
?':,x!‘*%'ﬁs’,-h'xffﬁ{%,& i
AR LTLE e, 00N
P Time! o E.I'. Enuna

£ 2016 T.

PaGouasi nporpamma aucuuminmns

«AHanmm3 JaHHBIX JUIST PELICHUS CONMANTBHO-3KOHOMHYECKHUX 31249

Hanpagnenue noarorosku

22.03.01 «MarepuanoBeieHie U TeXHOIOIUS MaTEPHAIOBY

[Ipoduns moarororku

((MaTeDHaJIOBCI_IeHHC U TEXHOJIOTHSA HOBEIX MaTepHAJIOBY

Ksanmudukanus (crenens) BelmycKHIKa

baxamnasp

®opma o0ydeHust

o4gHasg

Caparos, 2016 r.



1. Hean ocBoenus qucuuminne:

L[e/Ibi0 OCBOSHHS AUCIHTUTHHEI «AHATH3 JAHHEIX AT PEIICHUS CONUATEHO-3KOHOMUYECKHX
3a%a9» ABJACTCS. POPMHPOBAHKE Y CTYICHTOB KOMITIEKca OOIIEKYIBTYPHBIX M MPO(EeCCHOHANBHBIX
3HAHHH CTAaTHCTHYECKOrO U BEPOSTHOCTHOIO aHAIM3A OKCITEPUMEHTANbHBIX TAHHBIX B BUJIE BPEMCH-
HEIX PTIOB H yMEHUH BBIOHPATh U NPUMEHSTH COOTBETCTBYIOLIHE METObI 00paboTKH BpeMEHHBIX
PAI0B Ha IPAKTHKE U B MPO(ECCUOHANLHOMN AeSTeIbHOCTH.

3aja4amMu OCBOCHHS IMCIUMTIINHEI SIBIISTOTCS:

* ¢opmupoBanue i yriay6neHue 3HAHMHE 0 METOXAX MAaTeMaTHYECKOM CTATUCTHKH, MOMYYEHHBIX
CTYACHTaMH U3 0OIIEe eCTECTBEHHO-HAYYHOTO Kypca TEOPUH BEPOSTHOCTH H MaTeMaTHYECKOM
CTaTHCTHKH;

* dopmupoBanue ymeHuit BEIGHPATh U IPEMEHATH COOTBETCTBYIOLIME AJITOPUTMBI [IOCTPOCHHUS 1
HUCCIICIOBAHNS CTATHCTHYCCKUX TIPOTHOCTHIECKUX MOJEIECH;

* (¢opmupoBanue BrafeHuii MeTOIaMH PaGOTHI ¢ SKCHCPHUMEHTAJIbHBIMU JTaHHBIMH.,

2. Mecro aucnuminnel B crpykrype OOIT

Jucuunimna mo BeIGopy «AHATH3 JAHHBIX IS PEIICHUST COUUANBHO-3KOHOMHYECKUX 3a1a9
M3YJaeTCsl CTyACHTAMU JTHCBHOTO OTAENEHMs (DAKyIbTETa HAHO- U GHOMETHITHHCKUX TEXHONOrHii
CI'V B Tedyenue 6 yueGHoro cemecrpa (3-BIit Kypc) B pamMKax BapHaTHBHOI 4YacTu O1oKa «ITUCITH-
TUTHHBI» OCHOBHOM 00pa3soBateNbHOM mporpamMmsl. JIHCHUILIHEA OIHPAETCS Ha CIEIYIOIHe paHee
[IPOYHTAHHBIC KYPCHI: «IKOHOMHUKaY, «[IpMHIMNbI pacimperus CTaH/IaPTHBIX MPHUKIAAHBIX MPO-
rpamMm», «Teopus BEposSTHOCTEN M MaTeMaTHYECKAs CTATHCTHKAY. JXKenarensHeIM, HO He 06s3aTeND-
HBIM SBJIACTCA TAKKE OCBOCHHME CTyJAeHTaMu Kypca «OCHOBEI HH(POBOH 06PabOTKH CHrHATOBY.
JlMcnuIuMaa roToBUT CTY/IEHTOB K HTOrOBOM aTTECTAITHH.

3. Komnerenunn obyuaronterocsi, popMupyembie B pe3yIbTaTe 0CBOCHH AHCHHTIIHHBI

B pesynbrare ocBOeHMS MUCHUMIUIMHBL «AHATH3 JAaHHBIX JUIS pPEIICHUS COLMAIBHO-
9KOHOMHYECKHX 3a/1a9» GOPMHPYIOTCS ClIEYIONHUE KOMITETEH MU
¢ OIIK-4 crocoGHOCTBIO COYETATE TEOPHIO H IPaKTUKY JUISL PEIICHHUS MHXKCHEPHBIX 3a1a4
¢ OK-6 coco6noCTh paboTaTh B KOJIIEKTHBE, TOJICPAaHTHO BOCHPMHMUMAS COIHAILHEIE, STHHU-
YECKHE, KOH(DECCHOHANBHbIEC U KYJIbTYPHBIE Pa3ITHIHs

B pesyibTaTe ocBoeHHS ANCIMNINHBI 00y HAIOMHIICS CTYAEHT A0JKEH:
® 3HATh OCHOBHBIC IIOHSTHS, METO/IBI, IIOJXO/IbI K QHAIU3Y SMIMPHUYECKHX JAHHBIX COIHAIBHON 1
SKOHOMHYECKOH MPHPOJBI METO/IAMU MATEMATHICCKON CTATUCTHKU M TEOPHH BEPOSTHOCTEI;

® YMCTL aHAITU3HPOBATH COIMHAIBHO-3KOHOMHYECKHE U APYIHuE NaHHBIC, HMEIOLIHE CXOXHUE XapaK-
TCPHCTHKH, YHCJIIEHHO C IIPHBJICYEHHUEM TCOPETHYECKUX H ACHMIITOTHYECKHX METOJIOB TSI Be-

pU(HKAIUK TOTYYSHHBIX PE3yIIbTATOB;
® BIAJETh MporpavMMamy, OHONIMOTEKaMU U ArOPUTMAMH UL YHCIICHHOTO aHANM3a SKCIIEPUMEH-
TallbHBIX IaHHEIX.

4.1. CTpyKTYypa H coaepKaHne JUCHHILIHHbI
OOmmas Tpy10eMKOCTE AUCITUILIHHEI COCTABJIAET 2 3a9ETHBIX ¢MHUIE, 72 Yaca.

Ne | Pazgen aueun- | Ce- Hepesiss | Buawl yuebnoii paGotel, BKII04ast caMocTosi- | PopMbl TeKkyuie-
n/ | NJanHbI MeCT | ceMecT- | TeJIbHYI0 paloTy CTYAEHTOB M TPYAOEMKOCTh ro KOHTpOJIs




!TI pa (B yacax) ycneBaemocTH
Bceero B ToMm umcne (no nedeanm ce-
' Mecmpa)
nekuuu | maGo- npaktu- | CPC Dopatnt 5 PUMEs
patop- | weckue JKYTOYHOIi aTTe-
ol CTAlMH (NO ce-
Mecmpanm)
1. | Pacuer momenToB 1-2 9 2 2 5 HH/IUBH/TYaJIbHbBIE
OTYETHI [0 3a/a-
HHAM
2. | Pacuer koppensiu- 3-4 9 2 2 5 HHIMBHIYaJIbHBIC
OHHBIX (DYHKLHI OTYETHI 110 3a/1a-
HHSIM
3. [Toctpoenue ructo- 5-6 9 2 2 5 MHIHBHIYaIbHbIE
rpaMMBbl pacmpejie- OTYETHI MO 3aaa-
JIeHHA HHAM
4. | Cpasuenue pac- 7-8 9 2 2 5 UHHBUAYaLHEIE
NpeaeneHHii ciry- OTYETHI 10 3a/a-
4aliHOM BeTMYHHEI HUAM
5. | Pacuer sHTponmH 9-10 9 2 2 5 HHIUBH/LyaTbHbIE
OTYETHI [10 3a/1a-
HHAM
6. | Pacuer dpyHkuun 11-12 9 2 2 5 HHIHBHYaJIbHBIE
B3aUMHOH HH(OP- OTYETHI 110 3a/1a-
Malnu HHAM
7. | Verpanenue tpen- 13-14 9 2 2 5 HH/IUBH/lyalbHEIE
JIOB METOJIOM B3~ OTYETHI M0 3a1a-
THE Pa3HOCTH HHAM
8. | Verpanenue tpen- 15-16 & 1 1 3 WHIUBUyaNnbHEIE
JIOB € TOMOUIBIO OTYETHI [0 3a1a-
bunbTpamn HHAM
9. | Verpanenue cezon- 17 4 1 1 2 HHIUBUYyaNbHEIE
HBIX KOMITOHEHT OTYETHI M0 3a/1a-
HUSM, pedepaT
Atrectaums 3a 1 yueOHslii cemectp 3auer
Hroro no kypey | (72 16 | | 16 40 0

4.2, Copepikanne QUCIMILIHHBI

1. Pacuer SMITHPUYECKOTO CPEeIHETO, JAHCIIEPCHH, MOMCHTOB BBICIITHX MOPAIOK II0 3KCIIe-
PHMCHTAJIBHBIM JTaHHBIM, HOJIy YEHUE HECMCIICHHBIX OIIEHOK.

2. Pacuer B3auMHOMN KOPPEISUHOHHON ¥ aBTOKOPPEISLUOHHOMN bynxnuit. I[Tonyyenue me-
CMEIICHHBIX, CTATUCTHYECKH OHOPOIHBIX OIEHOK.



3. IlocTpoeHue rHCTOrpaMMBI OTHOMEPHOTO H AByMEpHOro pacmpenenenus. Hopmupora-
HUE THCTOrPaMMBI JUIS TIOTYIEHHS OLCHKH (YHKIMH IIIOTHOCTH BEPOSTHOCTH.

4. Tlposepka rumoressr o ToM, 4to paclipesie/icHie CIIy4ailHOH BETMYHHBI COOTBETCTBYET
lipeanonaraemoit mosiermu. Kpurepuit Konmvoroposa-Cumuprosa.

5. OuTpomus, kak ynoGHas XapaKTepHUCTHKA pacnpesieNieHusl ¥ Mepa YIopsIOYeHHOCTH.
Pacyer sHTponuy 110 3KCIEPUMEHTAIEHBIM TaHHBIM.

6. QyHKIHMS B3aUMHOM HHPOPMALMU KaK Mepa CBA3aHHOCTH CHIHAJIOB. Onenka ¢yHkuun
B3aUMHOM HH(OPMAIIIH 110 HKCIIEPUMEHTAIBHBIM JaHHBIM.

7. llousitie Tpenma. YcTpaHeHHe TPEHJIOB IIyTeM B3ATHA N-oif PasHOCTH Ha IpUMEpe JIu-
HEMHOT0 1 KBaJIpaTHYHOI'0 TPEH/A.

8. Vcrpanenue TpeHja ¢ MCIONBb30BaHKeM GHIBTPOB. MCIONb30BaHME CKOMB3AIIEro cpen-
HEro.

9. IloHsTHe O CE30HHBIX KONe6aHUsX. VCTpaHeH e Ce30HHOCTH 13 BPEMEHHOTI'O psja.

5. OpasoBaTe/bHBIE TEXHOIOIHH, IPHMEHSIEMbIE IIPH 0CBOSHHH M CHHTLIHHDI

[lpyu peanusanmy pasmmuHbIX BUIOB yueGHON paGOTEI MO AaHHOM IHCIMIUIAHE (JIEKITHH, Tpak-
THYCCKUE 3aHATHS, CAMOCTOATENbHAs PaboTa) C HEbIO CO3/IaHUs YCIIOBHIA JUIS CAMOAKTYATH3AIUH 1
caMmopeaiu3alui 00YJarOUXCsl, MPENOCTABICHHS BO3MOXKHOCTEH Ui KOHCTPYHPOBAHUS COOCT-
BCHHOT'O 3HAHHs, UCIIONIB3YIOTCS CIIE/YIOLINE COBPEMEHHBIE 00pa30BaTEIbHBIE TEXHOIOTHH:

* uHGOPMAHOHHO-KOMMYHHKAIHOHHEIE TEXHOIOTHH;

KOHKYPCHOE H COPEBHOBATEIbHOE 00yUEHNUE;
paboTa B MaJbIX rpymmnax;

JUCKYCCHH Ha 3aaHHYIO TEMY;

TBOpYECKHE 3aHATHUS

AYIUTOPHBIE 3aHATHS IPOBOAATCS B HOPME JIEKIUH U MPAKTHICCKUX 3aHSTHI B KOMITBFOTEPHOM
npaktiukyme. CamocrosTensHas paboTa MPEAIONaraeT Mpexk/ie BCEr0 CaAMOCTOSTEIBHOE BHIMOIHE-
HHUE CTY/ICHTOM 3a/IaHHil KOMIIBIOTCPHOT'O PAKTHKYMa, a TakKe pa3bop JIEKUMOHHOro MaTepuana u
MaTepHaia CEMUHAPCKUX 3aHATHIA

Kypc noctpoen Takum 06pa3oM, 4T JIEKIMOHHBIC ¥ IPAKTHYECKU3AHATHS TECHO CBS3aHBI APYT
C ApyroMm, JIEKIMOHHBIH MaTepuall MOJArOTABIMUBAET CTYJAEHTAa K BBIIOJIHEHHUIO COOTBETCTBYIOIIENO
MPaKTHYeCKOro 3ananus. [lockonbKy ek HOCAT NIPaKTHYECKYIO HANPABIEHHOCTD, HA HUX, 9aCTO
B MHTEPAKTUBHOM (opme, 0OBACHSAIOTCS, B TOM YHCIIE, PA3/IMYHBIE TEXHUYECKUE aCITEeKTHI IPaKTHYe-
CKUX 3amaHui. Ha JIEKUMOHHBIX 3aHATHSAX IPOBOMAATCS IKCIIPECC-OMPOCH! MO IPOMIEHHOMY Mare-
puany. Yactb jexiuit IpoHcXomuT B (opMe JIeKIUU-Oecebl, MO3BOAIONEH NPUBIEYs BHUMAHKE
CTYICHTOB K HanOoJIiee BaXKHBIM BOIIPOCAM TEMBI M OIIPEIEIISIONMEH TEMII U3JIOKEHHs y4eGHOro Ma-
TepHalia ¢ Y4eTOM MHIUBUYyabHBIX OCOOCHHOCTEH CTYIEHTOB.

Ipu mpoBeICHNH JIEKIIMOHHBIX 3aHATHH UCHONB3YETCS MEPCOHANBHBIM KOMIIBIOTED, MYJIBTUME-
JUUAHBIA IPOEKTOP U HHTEPAKTUBHBIH KpaH.

IIpakTHKyM ABISIETCA [JIABHOIO (POPMOIO 3aHSATHIA, T.K. Pa3BUBAET Y CTYACHTOB HEMOCPEICTBEH-
HBIE HABBIKY U CIIY>KUT 3aKPEIICHUIO IIOJYYEHHOI0 Ha JIEKIUSAX MaTepuaa.

B ayuropun cTyeHTHI JODKHBI OTIaXKMBATh KPUTHYECKH BajkHbIE (ParMEHTHI IIporpaMm, 06-
CYX/JaTh C MPENoJaBaTelleM CTPYKTYpPY M KIIOYeBbIe OCOOCHHOCTH peall3allié alrOPHTMOB, Cla-

4



BaThk ClCiaHHble 3a1aHus. OCHOBHAs paboTa MO/DKHA BBIIONHSTECS CTY/ICHTaMH B paMKaX Camo-
CTOSTENBEHON paboTEI.

3ajaHus Kypca MpeaIonaraloT Hatiane y CTYIEHTOB 0a30BBIX HABBIKOB IIPOrPAMMUPOBAHHS 1
JIOTMYECKOr0 MBIIICHUS, TTOCKOIBKY BCE 3aJJaHUS BEIOJIHAIOTCS C TOMOIIBIO YHCIEHHBIX METOJIOB
Ha KOMIbIoTepe. TeM He MeHee, IPakTUKYM HE CTABUT HEJIbIO paclIMpeHHe 3HaHUi CTyIeHTa B 00-
JIaCTH IpOrpaMMUpOBaHus. B kayecTBe MHCTpYMeHTapus MOXeT IPUMEHATHCS JOGOH 3HAKOMEL]
CTYACHTY A3bIK porpamMmupoBanus (Pascal, Fortran, Python, C wmu nHOI), MOXeT HCIONB30BATECS
mobast onepanuonHas cucrema. Bribop cpencts pa3paboTKu: A3bIKa K CPe/Ibl ABIAIOTCS CBOGOIHBIM
JUIA CTYNICHTa TIPA COOITIOICHIM TPeOOBAHMI O TEXHHYECKOH M IOPHAUIECKOH BO3MOKHOCTH | mnpa-
BOMOYHOCTH HCIIOb30BaHHs BEIOPAHHBIX CPEICTB.

3.1. Ilepevyens npakTHYecKHUX3aNaAHMI (npuMepHbIii)

1. Boluncienue HaYaIbHBIX U EHTPATBHEIX MOMEHTOB CIIy4aiHOM BETUYIHHEL
[lens_paGoThl: MPHOGPECTH HABBIKM OLEHKH MaTeMATHYCCKOIO OXHJIaHHs, JTMCIEPCUH, KO-
s} unrenTa acHMMETpHH, SKCLECCA CITYIaiiHON BETHIHHEL

3ajanue:HAMACATh IPOrPaMMY, PEATH3YIONIYIO BLIYHCIICHUE COOTBETCTBYIOLIUX HAYAIBHBIX
H LCHTPAIBHBIX MOMEHTOB IPEJUIOKEHHOI0 BPEMEHHOT'O psIa.

2. Pacuer KOpPEISIIMOHHBIX (YHKIHIA.

Llens paboThl: mpuoGpeTeHHe HABHIKOB pacyera ABTOKOPPEIALHOHHON H KPOCCKOPPEISIH-
OHHOM QyHKIMIA.

3ajiaHne: HAHCAT IPOrPaMMy, PEATH3YIONTYIO [IOCTPOCHHE aBTOKOPPENAIMOHHOM U Kpocc-
KOPPENANUOHHOM QYHKIMIA,

3. IlocTpoeHHe rHCTOrpaMM pacripeieIeHus CIydaiiHOM BeMUMHEL

[{esb paboOTEL:MPHOOPECTH HABLIKM OLECHKY (DYHKINK M [UIOTHOCTH pacIipeie/ieHus ciryJaii-
HOM BEJIMYUHEIL.

3ajaHue:peau3oBaTh AICOPUTM TOCTPOEHHS GYHKIHE U IUIOTHOCTH pacIpeseneHus ciy-
JaifHON BeIMYHMHEL TecTHpOBaHHE HAITMCAHHON MPOrPaMMEI Ha BPEMEHHOM pAie ciiy4aliHOU
BEJIMYHHE, PACpe/ICICHHOM 110 PaBHOMEPHOMY M HOpMaJbHOMY 3aKoHy. IIpoBepka IeH-
TPaJIbHOM NPENEILHON TeOpEeMBL.

4. CpaBHeHUe pacripefie/ieHuii clIydaitHbIX BETHYMH,

Llenb paGoThL: MpHOOPECTH HABBIKK OLEHKH (DYHKIUIA pacipeneNeH s CIyIaiiHbIX BEIHIHH.
3ajiaHie: HAlMCATh NPOTPaMMy, PEATH3YIOIYIO CpaBHeHHe (YHKIMi pacrpeeleH s ciy-
YalHbIX BEJIMYUH ITpH oMoy kKpurepus Konvoroposa-CmupHoBa.

5. DBrruucieHHE SHTPONKH.

Llens paGoThi:IpHOGPECTH HABBIKK OLEHKH SHTPOIIUHI KaK MEPHI yIIOPSAI0YeHHOCTH CHTHAA.
3aJlaHue: HalMCaTh NPOTPaMMy PEATH3YIONIYIO BEIYUCIICHHE SHTPOIMH CHTHANA [0 €ro Bpe-
MEHHOMY DPSY.

6. Brraucnenue GpyHKIMH B3aUMHOM HHGOpPMAIIUH,

Llens paboThl: mpHOGPECTH HABBIKK OLEHKH CBSI3aHHOCTH CUTHAJIA IIPU ITIOMOIIH BHIUMCICHHS
GbyHKIMK B3auMHOM uHGOpManuu.

3a/laHie:HanKuCaTh NPOrpaMMy peau3yIoLlyi0 BeMUCIeHHE (YHKIMM B3aUMHON MH(pOpMa-
IIMY CUIHAJIOB HAa OCHOBE UX BPEMEHHBIX PSJIOB.

7 YCTpaHCHHC TpEHOO0B MCTOJAOM B3ATHA PasHOCTH.
HCJIB I!aﬁUTI:I: HpHOGpeCTH HaBHIKH BBISIBIICHHS HAJIMYHS JIMHCHHBIX U HEJIMHEHHBIX TPEHIO0B
B CUTrHAJIC, a4 TAKXE YCTPaHCHHUE IIPH MOMOIIH METO/1a B3ATHA n-oi Pa3sHOCTH.



3ajanue: wamucats TIPOrpamMMy, PeaM3yIOLIyI0 YCTPAaHEHHE JIMHEHHOTO M HelTHHEHHOro
TPCH/IOB IPH TIOMOIIH METO/IOB B3ATHS 1-if 1 2-if pasHOCTH.

8. Vcrpanenue Tpenmom ¢ momorpio ¢dunpTpanuy.

Llens paboThl: IpHO6GPECTH HABBIKK YCTpaHCHHs TPEHJIOB IIPH MOMOIIM GUILTPAIIHHE B OKHe.

3ajaHue: HamUCaTh IPOrpaMMy TIO3BOJISIONIYIO YCTPAHATE TPEHABI IIPH TIOMOILIH CKOJIB3SIIIE-
IO CpeIHero.

9. VcrpaHeHHe Ce30HHBIX KOMITOHEHT.

Lens paGoTe:iproGpecTH HABBIKH BBISBICHHE U YCTPaHEHH sl CE30HHBIX KOMIIOHEHT.
3ajanue: HammUcatk IporpamMmy, PCATUBYIOIIYIO YCTPAHECHHUE CE30HHBIX KOMITOHEHT.

5.2. YcoBust 06yaeHust HHBAIMIOB M JIHI{ ¢ OrPAHUYEHHBIMH BO3MOXKHOCTSAMH 30POBbA:

® TPEIOCTABJICHUE HHBATHIAM IO 3PEHMIO MM CIAGOBMIIAIINM BO3MOXHOCTEH HCIIONB30BATE
KPYIHO(OpMAaTHBIC HATIISIHBIE MATEPHAIIBL,

® OpraHu3aliis KOJICKTHBHBIX 3aHSTHIl B CTYZIEHYECKHX IPYNNAX ¢ LB OKa3aHHs ITOMOLIA
B IOJly4EHHH HH(POPMAIMH HHBAIHAAM H JIUIAM C OTPaHHYCHHBIMU BO3MOXHOCTSIMHY 110 3710-
POBBIO;

¢ [DPOBCACHHE WHIMBHYaTbHBIX KOPPEKUMOHHBIX KOHCYIBTALMI U HHBATU/IOB ¥ JII C OF-
PaHUYCHHBIMH BO3SMOXKHOCTIMH 310POBBS;

® HCHOJb30BaHUE HHIAUBUIYAIBHBIX IPaQUKOB 06yUECHHUS:

® HUCNONMb30BAHUE NMCTAHIIMOHHBIX 00pa30BaTETBHBIX TEXHOOTHIL.

6. YuebHo-mMeroauyeckoe obecrmeueHne caMoCTOSTEeLHOI paboTer cryaentoB. Ouenounsie
CPEACTBA LISl TEKYINEro KOHTPOJIsS YCIIeBAEMOCTH, MPOMEKYTOUHON ATTECTAIMH MO HTOraM
OCBOEGHMS JHCHATLIHHBL.

6.1. Opranusanus caMocTosATeTLHOI paGoTh.

Koncrekts! nexnuit u 3aaHus JUIs MpaKTHKYMa BBIIAIOTCS CTyJ€HTaM cBOOOJHO IOCJIE Ka-
KJoH nexuuu. IIpu HeoGxoMMMOCTH, ORI TaKXKe MOTYT MONYYHTH MPOrPAMMHOE obecnieuenue, -
LIEH3Us KOTOPOI'O IO3BOJIET €TI0 CBOOOHOE PAacHpOCTPaHEHHE, B YACTHOCTH HHTEPIIPETATOP A3BIKA
Python u Moztynu x Hemy, cpeny paspaGorku Lazarus s nporpaMMUpoOBaHus Ha s3bike FreePascal,
cpenty pazpaborku Code::Blocks u HaGop KOMIMISATOPOB gee U ApyrHe CpecTBa, KOTOPBIE MOTYT
OBITh JOCTYIHEI B KOMIIBIOTEPHOM KJIACCe HJIH UMEThCS Ha PyKax y IpEroaBaTeIs.

OCHOBHBIM KpPHTEPHEM OCBOCHHS CTYJCHTAMH Kypca BBICTYIIAET YCIELIHOE BBIIOJHEHHE
HMH paboT MPaKTHYECKUX 3aHATHS. Bee 3a/1anust mpakTHKyMa CTPOSTCS TAKUM o6pa3oM, 4ToObI Kak
Ha 3aBCpIIAIOIIEM, TaK M, [10 BOSMOKXHOCTH, Ha IIPOMEXYTOYHBIX 3TalaX MOXHO ObLIO MPOKOHTPO-
JTUPOBATh TPABHIIBHOCTh BBINOJHEHHS. [l KOHTPONIS NPaBHIIBHOCTH BBINOJIHEHHS HCIONB3YIOTCS
CICIHALHBIC TECTOBBIE IIPUMEPBI, JUIL KOTOPBIX PE3YJIbTAT U3BECTEH U3 TEOPETHYECKUX COOOpae-
Hu#. JlaHHBIC STHX NPUMEPOB MOTYT JaBaThCs IperojaBarelieM Iubo0, B psje CIydacB reHepUpo-
BaTbCSA CAMHMM CTYJIeHTaMu. B psne cirydaes JeliCTBEHHBIM METOOM KOHTPOIS MPABHIBLHOCTH T10-
JyYCHHBIX PE3YJILTATOB SABJIACTCA HMCIOJIB30BAHHUE YXKE€ OTJIAXEHHBIX paHee MpPOrpamM, HalpuMmep,
TIOJICYATAB SHTPOIMIO BPEMEHHOT'O psjia, 3alMCAaHHOrO B (ailll, CTYIEHT MOXET UCIIOIb30BaTh 3TOT
pe3yJbTar U IPOBEPKH KOPPEKTHOCTH PabOTHI CBOCH IPOrPaMMEL.

6.2. MeTtoanyeckne peKOMEHIAIMH CTYIEHTAM.

o CucreMaTH4ecKH MOCEIATh JIEKIMH, a B ClIydae MPONycKa 3aHATHH [0 yBaXMTEIBHON TPUIHHE
B KpaT4aiIlke CPOKH 03HAKOMHUTBCS C IPOIYIIEHHBIM MaTepHaIoM. DTO II03BOJUT G€3 JIMIIHETO
HaNpsDKEHUs M IIOJIHO BOCIPUHSTH TPEJCTABIEHHBIM Marepuall, a TakXKe MPH BHIIOIHEHUH
IPaKTHYECKUX 3a/1aHUll HE TIOTEPATE CBA3E C JIEKIIMOHHEIM KYPCOM.

e Ha ka1I0oM NpakTHYECKOM 3aHSTHH UMETh NIpU cebe TeTpajlb C JIEKIMAMHU 110 KypCy.
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* Craparecs BHIIONHATE HaHGOJEE CIOKHBIC 3aNaHUC B MPUCYTCTBUM IIPEIOJIABATENS, OCTABHB
JUIAL CAMOCTOATENBHOM paspaGoTKK Gosiee TPYNOEMKHE, HO ATOPUTMUYECKH HECTOKHEIE YACTH
paboTsL.

* Ilpyu BO3HHKHOBEHHH CIIOXHO MPEONOIUMEIX TPYHAHOCTEH HE CTECHSTHOS KOHCYJIbTHPOBATCS Y
TpenoaaBatess i 0Gpamarbes K peKOMEH{OBAHHOM JIATEPATypeE.

6.3. MeToauueckue pekoMeHIaHH MPEI0AABATETIO

¢ (O3HaKOMHUTH CTYJEHTOB C IPOrpPaMMOIO Kypca, CIIHCKOM 9K3aMEHAIIMOHHBIX U KOHTPOJIBHEIX
BOIpPOCOB, CIIICKOM PEKOMEHIOBAHHOM JIMTEPAaTyphl U IJIaHOM paGOTHI HAa CeMeCTp Ha 11 (570):10)
JIEKIuu,

e PasnaTe cTyaeHTaM Marepuabl IS CaMOCTOSTEIBHOM IMOATOTOBKH, B TOM YHUCJIE H 3aJaHus JUIS
BBIYMCJTUTEIIBHON IIPAKTUKH.

* KoHCYIBTHPOBATH CTYAEHTOB 110 Mepe NPOCIYyIIMBAHUS Kypca U BBITOJIHCHHS UMM 3aJaHuil ca-
MOCTOSTEILHOU ITOATOTOBKH.

* Bo Bpems 1a00paTOpHBIX 3aHSTHIA CTAPATECA OXBATUTH HAUOOJIEE CIIOKHBIE H HEOUSBHHEIE MO-
MEHTEI.

6.4. PexoMenaanmu 1o HCnoib30BaHuI0 MH(OPMAIMOHHLIX TEXHOJIOTHi.

Kpome TpajmiuoHHOro HCoNb30Banks yaeOHHKOB, MOHOTpabHil U MEPHOTHICCKIX HAYIHBIX
u3NaHui JUts Gosiee riIy60KOro yCBOCHHS MaTepHaia JUCUMIUIMHEI IETeCo06PasHO MOJb30BaATHCS
pecypcaMy HHTEPHETa U 3IEKTPOHHBIMH y4eOHBIMM MaTepHalaMM, PaclpOCTPaHSIEMBIMH Ha KOM-
MaKT-JMCKaX U IIp.

Taxxe mpuBeTCTBYETCS HCIIONB30BAHUE CETEBBIX 6a3 JAHHBIX, GHOIHOTEK METONOB M STANOH-
HBIX CUTHAJIOB M IIPOYHX PECYPCOB, COACPKAIIKMX MOJIE3HYI0 HH)OPMALHUIO, CIIOCOGHYIO PACIIMPHTD
M yriayOuTh 3HAHMS CTYJIEHTOB B 00J1aCTH 06paGOTKH SKCIIEPUMEHTATBHEIX PSIOB.

6.5. Bonpoce! 11st npoBeeHAs POMEKYTOYHON ATTECTAIMH M0 HTOTaM OCBOEHHSI /U CIUIIIH-
HbI (B popme 3K3aMeHa)

1. Vkaxure MeTo[ pacyéra SMIHPHYECKOrO CPEAHEr0, XapaKTEPUCTHKH SMIHPHIECKOTO CPe]l-
HETO KaK OLEHKHM MaTEMaTH4ECKOr0 OXUAAHHS.,

2. VKaXMTe METOJ pacyeT SMIHPHYECKOM IUCIEPCHH, XapaKTepHCTHKH SMIMPUUYECKO Iuc-
MEPCHU KaK OLEHKH TEOPETUYECKOH.

3. Vkaxure GopMyNbI TS pacyeTa HEHTPATLHBIX MOMEHTOB 3-T0 K 4-T0 MOPAJKA: aCHMMETPHH
H DKcIlecca.

4. Jlaiite onpesieneHue B3aUMHOM KOPPEAUOHHOM U aBTOKOPPEANMOHHON (yHKITHH, YKaKH-
T€ QOPMYIIBI I UX OICHOK 110 SKCTIIEPUMEHTAIBLHON BEIOOPKE.

5. PackpoiiTe BOIpoc 0 MOIyYEHHH HECMCIICHHBIX, CTATUCTUYECKU OJIHOPOIHBIX ONEHOK B3a-
HMHOM KOPPENAIUOHHON U aBTOKOPPEIALIMOHHON (DYHKITHH.

6. YxaxuTte METOJ MOCTPOECHUS IMCTOrPaMMbI OJHOMEPHOI'O paclpeeIeHus CIlydaiHol Beu-
YUHBI 110 ee BeIOopKe. Pacckaxute 0 HOpMUPOBKE.

7. YKaXuTe METOJ MOCTPOCHUS FMCTOrPAMMBbI JIBYMEPHOTO paclpeAcICHUs CIydalHON Belu-
YUHBI 110 e¢ BBIOOPKE.

8. [aiite onpenenenue kputepus Kommoroposa-CmupHoBa. [IpuBeuTe anroput™ ero peaiu-
3allHH.

9. OO6bsicaute cMmbicn sHTponuu 1o [llenHony, noaydure GopMyIibl JUis MUHUMAIBHOTO U MakK-
CHUMAJILHOI0 3HAYEHHM DHTPOIIHH.

10. Ykaxwure cnocob pacuera suTponuu I[lleHHOHa MO SKCHIEPUMEHTANIBHBIM JJaHHBIM HAa OCHOBE
THCTOTPaMMBbI PacpeeIeHUs.



11. O6bsacHUTE cMBICT (yHKIME B3aUMHOMK HH(DOPMAIHH JUISL ABYX TUCKPETHBIX CHIHAJOB, BHI-
BEMTE (POPMYIIBI TS IPEIENIOB €€ U3MECHEHHUS, YKAKUTE CIIOCO6 pacuera o HabJiroaeMbIM
peansaluaM Yepe3 QYHKIMIO SHTPOIHH.

12. Tatite onpenenenne monstmio Tperpa. [oscuure crocod YCTpaHEHHs TPEeH/la METOIOM B3s-
THS IIEPBOM Pa3HOCTH.

13. Tlokaxxure OCHOBaHHS, HAa KOTOPEIX CTPOMTCS METOMKA YCTPaHEHHs TpeHAa IyTeM (PHIbT-
pauuy curnana. PasGepure oApoGHee METOT HCIOIB30BAHHS CKOITB3SIIET0 CPE/THETO.

14. PackpoiiTe MOHSTHE CE30HHBIX KOTeGaHMI 1 OCHOBHO IPUHIHI UX YCTPAHEHHS.

7. lannbie 11 y4eTa ycneBaeMocTH cTy1eHToB B BAPC
Ta6muna 1- Tabmnuia MakCUMATBHBIX GATUIOB 110 BHAAM y4eOHOH JIeATeNLHOCTH B 7 cemecTpe

1 2 3 4 5 6 7 8
Jla6oparop- |[Ipaktuuec- ABTOMaTH3UPOBAHHOE Jiyrs B IMpomexyTouHas
ﬂeKLlHI»I HBEIC 3aHATHSA|KHUE 3aHATHA cMC TECTHPOBaHHE leGGHOﬁ arrectauus Hroro
NCATECIIBHOCTH
10 0 30 20 0 10 | 30 100

7.1. Ilporpamma oneHMBaHuUs y4eGHO JeSATENLHOCTH CTYAEHTA
Jexyuu
e [Ilocemaemocts, onpoc, aKTUBHOCTB | JIP. 3a OJIMH CEMECT:
ot 0 no 10 6amnos.
Jlabopamopnuie 3anamus
® y4eOHBIM ITAHOM I10 JIAHHOM JUCIHMILIAHE HE PEeTyCMOTPEHEL
IIpakmuueckue 3auamus
¢ BBINOJHCHUE TIPAKTHYCCKUX 3a/laHWii, IPEIyCMOTPEeHHBIX paboyell mporpaMMoit:
ot 0 go 30 Gaos.
Camocmosamenvras paboma
® BBINOJIHEHHE 3aaHM 1ab0paTOPHBIX PabOT CaMOCTOATENLHO:
ot 0 g0 20 6amnos.
Asmomamusuposannoe mecmuposanue
® HE IpeJycMOTpeHO paboyeii mporpaMMoi.
Hpyeue 6uovt yuebnou desmenvrocmu
® BBINOJHEHUE HHUBU/IYAIbHBIX 3aJaHUi 110 HHUIUATUBE CTYICHTA:
ot 0 1o 10 6amnos.
IIpomedicymounas ammecmayus (3x3amen)
® B 3aBUCHUMOCTH OT OTBETA CTYAEHTA Ha K3aMeHe:
ot 0 1o 30 Gannos.
[loaroroBka cTyJeHTa K IPOXOXKICHHIO IPOMEXKYTOYHON aTTECTAMU OCYIIECTBIAETCS B XO-
A€ JNIEKIMOHHBIX M MPAKTUYECKUX 3aHATHH, a TakKe BO BHEAyJIUTOPHBIC Yackl B paMKax CaMOCTOS-
TENBHOM paGoTel cTyeHTa. Bo BpeMs caMOCTOATENIBHOM TOATOTOBKH CTYACHT MOJIb3YETCs KOHCIEK-
TaMH JIEKIHH, OCHOBHOM M JOTOJHUTEIBHOM JIMTEPATYPOi M0 AUCLHUILIHHE,
[IpomexyTouHas aTTecTalys IPOBOMUTCS B BHJIE IIHCBMEHHOTO 9K3amMeHa. Bo BpeMst mpoBe-
JICHUS 9K3aMeHa CTYJIEHT JOJDKECH AaTh pa3BepHYTHI OTBET HA BOMPOCH! 3K3aMEHAIIMOHHOI0 OHUIeTa.
[IpenoaBarens BripaBe 3aaBaTh JONOJHHTEIbHBIC BOMPOCH! IO BCEM pa3JieiaM U3y4aeMoi JuCIIn-
IIMHEL Bo BpeMst 0TBETa CTYAEHT J0/DKEH MPOAEMOHCTPHPOBATEL 3HAHUS 110 BCEMY MaTepHaly H3y-
yaeMol auciuIuiMHbl. CTYIEHT JO/DKEH YMETh pa3lieNaTh (akThl B UX HHTEPIpPETalHIo, BIaJeTh
METOJIJaMU apryMEHTUPOBAHUSI CBOMX YTBEPIKICHUH, a TaK)Ke METOAaMH MOCTPOEHHs U aHaIu3a Ma-
TEMAaTHYECKUX MOJENEH TEXHOJIOrHYECKHX MPOLECCOB M MPOU3BOACTBEHHBIX cucTeM. [lomHoTa OT-
BETa ONpEAENsAeTCs MOKa3aTeNIAMH OLECHUBAHUA IUIAHHPYEMBIX pe3ynbTaToB oOydeHus (pasmen 1
«DOH/Ia OLIEHOYHBIX CPENICTBY).
[Ipu mpoBeieHNM TPOMEXKYTOUHOM aTTECTALUU:
OTBET Ha «OTJIMYHOY» oneHuBaercs ot 24 1o 30 bamios;



OTBET Ha «XOPOIIO» OLEHUBAETCA OT 16 10 23 Gaiios;
OTBET Ha «yIOBJIETBOPUTEIBHO» OLEHHBAETCS OT 8 10 15 6aiuios;
OTBET Ha «HEYJIOBJIETBOPUTENLHOY OlleHUBaeTcs oT () 10 7 Gasmios.

Taxum o6pa3om, MaKcCHMaIbHO BO3MOXHAs CyMMa GaJlIoB 3a Bce BHIBI YUCGHOIM JEsATEIBHO-
CTU CTYAEHTa 3a 7 CEMEeCTp IO MUCHUIUIMHE «AHAIH3 IaHHBIX Ui PEIICHHS COIMATBHO-
9KOHOMHYECKHUX 3a/1au» coctapiiger 100 6amioB.

ITepecuer mony4eHHON CTYICHTOM CyMMbI GajUIOB MO JUCHMIUIAHE (AHATH3 JAHHBIX IS
peIIeHUs COLUATbHO-9KOHOMUYECKUX 3a/1au» B OIIEHKY (IK3aMEH) OCYLIECTBJISETCS B COOTBETCTBUH
¢ Tabuueit 2.

Tabmuna 2 — Tabnuna nepecyera MONYYEHHOM CTYACHTOM CYMMBI OIIOB 0 JUCIUTIIMHE
«AHaM3 JaHHBIX JUIA PEIICHUS COLMAIbHO-OKOHOMUYECKHUX 3a/1a4» B OLIEHKY (3K3aMeH)

81— 100 6amnoB COTIIUMYHO»

61— 80 6amtos «XOPOIIO»

40 — 60 6amoB «YJIOBJICTBOPHTEIILHOY

0 — 39 6annos «HE yJIOBIETBOPHTEIHEHOY

Texymue nHAMBUyaTbHO HAOpaHHBIE CTYAEHTAMHU GaJlTBl JOBOASATCS JIO MX CBEJIeHHUs 2 pasa
3a ceMecTp: B KoHIE 6 u 12 Henenb 06ydeHus.

Onenka cTyZIeHTaM, YCIIEIIHO IPOIIEIIHM 00YUCHHE M0 TUCIUIUINHE «AHAIM3 MaHHBIX JUIA
pelleHHs COIUATbHO-3KOHOMUYECKUX 3a/1au», MOXKET OBITh MpOCTaBieHa Ge3 caauM 3K3aMeHa Ha
OCHOBaHMH PEHTHHTOBOH OIEHKH 110 PEIIEHHUIO IIPETojaBaTes.

7.2. KoHTpo/IbHBIE BOMPOCHI.
1. TlonsaTtue cnyyaiiHol BeTHUYHHEL
2. Bpemennoii psan.
3. MaremaTuyeckoe OXKUIAHUE CIYYaAHOM BETMYHHEIL.
4. Jlucnepcus ciydaitHON BETHIHHEL
5. KoaddunuenT sxcuecca.
6. Koaddunuent acummeTpuu.
7. OYHKIHA pacnupele/ICHUE CyYailHOH BETMYHNHBL
8. IlnoTtHOCTh pacmpeaeneHus cny4ailHOW BETMYNHEIL.
9. Kpurepuii Komvmoroposa.
10. Kpurepwuii Konmmoroposa-Cmuprosa.
11. [TonsATHE aBTOKOPPEIANUOHHON (HYHKIUY.
12. Kpocckoppensiuonnas GyHKIus.
13. DuTponus.
14. ®@yuxiusa B3auMHOR uHGOpMALIUH.
15. ITousTre TpeHaa, JMHEHHBIA TPEH I, HEJTMHEHHBIA TPEHI.
16. YcrpaHeHue TpeHia METOIOM B3SATHS N-OM pasHOCTH.
17. ®unbTpanus TpeHaa.
18. Ce30HHBIC KOMITOHEHTHI.



8. Yuebno-meroanueckoe u HH}pOPMaUHOHHOE 0fecneyeHne MHCIHTLINHLL.
8.1. OcnoBHas uTepaTypa:

I. CratucTuyeckuii anamu3 JaHHEIX, MOZIC/IIPOBAHHC 1 HCCIICNOBAHNE BEPOSITHOCTHEIX 3aKOHOMeD-
Hocteit. Kommbiorepusiii momxon [DnekTponssit pecypce]: Monorpagus/ B.IO. Jlemermko [1 ap.]—
OJIEKTPOH. TEKCTOBEIE JAAHHBIE,— Hosocu6upck: HoBocubupckuit rOCYy1apCTBEHHBIN TEXHUYECKHIA
yrusepcutet, 2011.— 888 ¢.— Pexum gocrymna: http://www.iprbookshop.ru/47719

2. BBejieHHE B CTATHCTHYECKMIT aHATM3 METHITHHCKUX JaHHBIX [DneKTpoHHEIH pecypc]: yueGHOe
nocobue mns acnupantos/ J[.H. beryn [m jmp.]— OnekTpoH. TeKkcToBble TaHHBIC.— Openbypr:
Openbyprckass rocyapcTBEHHAs MeIHITHHCKAS akanemus, 2014.— 118 c.— Pexum nmocryma:
http://www.iprbookshop.ru/54283.— DBC «IPRbooksy

8.2. lononurensuas mureparypa:

1. Kypanosa E.B. CrpykTyps! u anroput™e! 06paGoTKH 1aHHBIX [OnexTponusIif pecypc]: mabopa-
TopHBIit npakTukym/ Kypanosa E.B., Maunkuna E.JT.— DJIEKTPOH. TEKCTOBBIE MaHHBIE.— HOBOCH-
Oupck: Cubupckuit rocyrapcTBeHHbIIH YHHBEPCHTET TEJICKOMMYHHKanui u undopmaruxu, 2015.—
23 ¢.— Pexum jpocryna: http://www.iprbookshop.ru/55501.— DBC «IPRbooks»

2. Camyiinos C.B. ANropuT™EI U CTPYKTYpBI 06paGOTKH HAHHBIX [DnexTponnsrif pecypc]: yueGHoe
mocobue/ CamyiinoB C.B.— DJieKTpoH. TeKCTOBbIE JaHHbIC.— Caparos: By3soBckoe o6pasopanie,
2016.— 132 ¢c.— Pesxum noctyna: http://www.iprbookshop.ru/47275.— DEC «IPB;?S»

e —
8.3. IIporpammuoe oGecnedenue u Hnrepuer-pecypcenr:

1. Onepanuonnas cucrema ceMeiictea Windows, 6o Linux, mu6o Mac OS X.

2. Wnrepuer Gpaysep, Hanpumep, Firefox, Google Chrome/Chromium WIH HHBIE COBMECTH-
MBIE,

3. Ha BbIGop KOMIHIIATOp S3BIKA IIPOrPAMMHUPOBAHHS U CpeJIa pa3paboTKH, pacIpOCTpaHseMBIe
o cBoboaubemvMH JneH3usmu (GPL, LGPL, BSD, MIT u coBMecTHMEIE ¢ HUMH):
a) Free Pascal u cpena paspaborku Lazarus;
b) cpena paspaborku Code::Blocks + kommunaropst C, C++, D, Fortran;
¢) OpenJDK Java umu Scala + cpena Eclipse;
d) Python + cpena paspa6orku IDLE.

4. 3onanenas 6ubnuorexa um. B.A. Aprucesuy CapaToBCKOTO TOCYapCTBEHHOTO YHHBEpPCH-
tera uM H.I'. YepHeimesckoro — Pesxum poctyna: http://library.sgu.ru/

5. DnextpoHHO-OHOIHOTEUHAS cucreMa «IPRbooks» - Pexum JlocTyma:
http://www.iprbookshop.ru
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9. MarepuasibHO-TeXHHYeCKOE 0fecIeyente ANCIMILTHHbI

JIeKUMOHHbBIE 3aHATHS 1O JWUCHUIUIHHE «AHAIM3 NaHHBIX UL pELIEHHA COIHaIbHO-
IKOHOMHHYECKHX 3a/(a4» MPOBOAATCS B ayIMTOPHAX [PH MOMONIM MY/IbTHMEIHIHHOTO IpoeKTopa, a
TaKxke JOCKH. Ilepes TeKuusaMu cTymeHTaM MOXKeT BBIIABaThCs IeYaTHELH BapHaHT KPaTKOTO KOH-
CIIEKTa JIEKLIUA,

[IpakTideckue 3aHATHS CO CTyEHTAMH TIPOXOASIT B KOMIIBIOTEPHOM KJIacce, Iie YCTaHOBICHO
HEOOXOAMMOE MPOrpaMMHOE OGECTICUCHHE H MMEETCS JOCTATOYHOE KONHYECTRO NEPCOHATIBHBIX
KOMIBIOTEpOB. Takske B Kilacce HMEeTCss MapKepHast JOCKa Ul 06ecredeHus CTyZIeHTaM pabouux
001X MOMEHTOB MPaKTHKYMa.

CaMmocTosTeTbHas paboTa CTy/IeHTa ¢ TEOPETHIECKUM MaTepUaIoM BO3MOKHA C UCIIOJIb30BAHU-
€M SNIEKTPOHHBIX PECYPCOB /I0Ma, B HAYYHON OMOJIMOTEKE, M APYTHX MECTaX, IOCTOSHHBIX IOCTYII B
Huteprer npu a10M He 06s3atenen. Takxke CTYHEHT MOXKET joMa peuraTe 3aja4u, HCHOB3YS J0-
MAUIHUH [EPCOHATBHBIX KOMIIBIOTED, MOCKOIBKY BCE 3aaHUs MPAKTUICCKAX 3aHATHIA MOT'YT OBITH
BBITIOJIHEHBI C UCIIOIB30BAHHEM OTKPBITOTO CBOOOIHOTO MIPOrPAMMHOTO 06eCICYeHHUS.
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[Iporpamma cocraBiiena B cOOTBETCTRYY ¢ TpedoBanusmu ®I'OC BO no manpasienuio
22.03.01 «MatepuanoBeieHHe U TEXHOIOTHS MaTepHaoB .

[Iporpamma o06pena Ha 3acenanuu Kade/[pbl IMHAMUYECKOTO MOJIETMPOBAHHS ¥ GHOMETH-
IUHCKOH HHXeHepuu 23 aBrycra 2016 r., npoTokon Ne 8.
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