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1. IlepeyeHb MUIAHMPYEMBIX

pe3yJbTaToB

00y4eHuUs

no AUCHUIIJIMHE,

COOTHECCHHBIX ¢ MHAUKATOPAMHU JOCTHKCHUSA KOMIIETeHIIUI

Komnerenuus Coaep:kanue KOMIeTeHIHH HNuagukatop Coaep:kanue MHAUKATOpPA
Criocoben pemarts 3amaun BriOupaer ¢yHgamMeHTanbHble 3aKOHBI |
npodeccuonanpHoi  gestenpsHocTH | OIIK-1.1 MaTeMaTH4eCcKHe MOJEIH, OIHCHIBAIOIINC

OIK-1 Ha OCHOBE HCTIOJH30BAHUS M3y4JaeMblil IPOIIECC WU SIBICHUE
TEOPETHUECKUX W MPAKTHYECKUX [IpumMeHsieT OCHOBBI (yHIAMEHTAIBHBIX
OCHOB, MareMaTtnueckoro ammapara | OIIK-1.2 HayK JUTS peleHus 3a1a4
(dyHIaMEHTAIbHBIX HAyK npodeccnoHaIbHON A TENbHOCTH
Criocoben aHATU3UPOBATH, OcymectBiusier cOop M aHAINM3 HAy4IHO-
KPUTHYECKHU OCMBICIIUBATh n | OIIK-2.1 TEXHUYECKOU HHpOPMALIUH 0
MIPEICTABIIATh nHpopManuio, paccMaTpuBaeMOM 00BEKTe
OCYWIECTBIISATH ~ TIOMCK  Hay4HO-
OIIK-2 Y N Y Hcnons3yer uH(popMaLnOHHO-
TEXHUYECKOH nHpopmanum,
KOMMYHUKAIIMOHHBIE ~ TEXHOJIOTMU  JUIs
npuoOperaTh HOBbIE 3HaHMs, B ToM | OITK-2.2
MIpeCTaBICHUS nHpopmanuu u
qucie c TTOMOILBIO .
N MIPUOOPETEHNsI HOBBIX 3HAHHUI
nH(OPMAMOHHBIX TEXHOJIOTHI
OITK-6.1 OcymectBisger  BbIOOp  CHOCOOOB W
' METOJMK BBIIOJIHEHUS HCCIICIOBAHUH
OO6pabaTpiBaeT pe3yabTaThl SMIHPHIECKUX
Criocoben OCYWIECTBIATE | e o HCCIEIOBAaHUH C  IIOMOILIBIO  METOJOB
HCCIIEJOBAHHS 00BEKTOB u ' MaTeMaTH4eCKOH CTaTUCTUKH W TEOPUH
OIIK-6 MIPOIIECCOB B obiacti BEPOSATHOCTEN
CTPOUTEIHCTBA " KUJTHIITHO- Brmonaser JOKyMEHTHPOBAaHHUE
KOMMYHAJIbHOT'O XO03siiCTBa OIIK-6.3 pe3yabTaTOB HCCIENOBaHUN, OQOPMIISET
OTYETHYIO IOKYMEHTALIMIO
IIpencraBnser W 3amuuiacT pe3yibTaThbl
OITK-6.4 PEACTE HIact pesy
IMMPOBEACHHBIX MCCIICIOBAHUN

2. MecTo IMCHUIVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM POrPaMMbl

JvcuuninuHbl (IpaKTUKN),

MpEeAMECCTBYIOINE U3Y4YCHHUIO

JOUCIUILINHEI, pe3yabTaThl

OCBOEHHUS KOTOPBIX HEOOXOIUMBI

JUIS OCBOCHUSA JIAHHOU

JUCILUILIAHBI.

I[I/ICLII/IHJII/IHI)I (HpaKTHKH), I | Beimycknas kBanu(pukanuonHas paborta, HayuHo-
KOTOPBIX Ppe3yJbTaThl OCBOGHHs | MCCHIEN0BaTENbCKAs pabora, OCHOBBI Hay4HBIX
JIAHHOI CIIATUIHHBI Gy nyT uccnenoBanuit, [lpegauniomuas npakTuka
HEOOXOIMMEI, KakK BXOJOHEIE

3HaHUA, YMCHUA KW BJIAJACHUA IJIA
X U3y4YCHUAI.

3. O0beM IUCHUILIMHBI

B 3a4Y€THBIX C¢€JIMHHIOAX C¢ YKazaHHEM KOJIHYECTBA

aKaJeMHYeCKMX YaCOB, BbIIEJIEHHbIX HA KOHTAKTHYIO padoTy 00y4yarierocs ¢
npenojaaBarejeM (Mo BUIAM y4eOHBIX 3aHATHI) M HA CAMOCTOATEIbHYI0 padoTy

o0y4arierocst

OO6muit 00beM TUCIUILIMHEI B 3.€. /4ac: 3 / 108
dopma MPOMEKYTOUYHOU aTTeCTalMu: 3a4eT




Buapl 3aHSTHI, X TPYA0EMKOCTD (4ac.) O0beM KOHTAKTHOI
®opma padoThI
oGyuenust Jlexuun JlaboparTopusbie | IlpakTuueckue CamocrosiTesbHASA o0yuarouierocs ¢
padoThI 3aHATHSA pabora npenoaaBarTeaeM
(uac)
3a04Hast 6 0 8 94 18

4. CoaepkaHue IMCHUILVIMHBI, CTPYKTYPHUPOBaHHOE MO TeMaM (pa3gejam) ¢
yYKa3aHHeM OTBEJeHHOT0 HAa HUX KOJHYECTBA aKaJeMHYeCKMX 4YacOB M BHUIO0B
Y4eOHBbIX 3aHATHH

®dopma obyueHus: 3ao0uHan
Cemecmp: 2

JlekKnuoHHbIE 3aHATHSA (64.)
1. OcHOBBI NPHUKJIAAHON MaTEeMAaTHKHM Ui PelIeHHsl 3a4a4 NPo(ecCHOHANbHOI
AEATEJbHOCTH. HA OCHOBE HCIIOJb30BAHHS TEOPETHYECKUX H IPAKTHYECKHX
OCHOB, MATEeMAaTHYeCKOro anmnapara ¢gyHIaMeHTAJbHbIX HayK. {0ecena} (24.)[2,4]
Kpyr 3amay, pemaeMmbIXx CpeACTBAMHM  NPUKIAAHOM  MATEMAaTHKU.  3aJadd
MAaTeMaTU4eCKOr0 MOJEJIIMPOBAHMS W aHaM3a JAHHBIX B CTPOMUTENBLCTBE. ba3oBble
CBeJIeHUs] (PYHKIIMOHAIBHOTO aHAJIM3a: ONepaToOphl, JIMHEHHbIE MPOCTPAHCTBA, METPHKA,
HOpMa, CKaJIIpPHOE MTPOU3BEICHUE.
2. YncaenHble MeTOAbI ISl ONMCAHUA (PyHAAMEHTAJNBbHBIX 3aKOHOB, AHAJIN3Aa,
KPUTHYECKOI0 OCMBICJIMBAHUS M INpeACTaBJeHus HHpopManuu, npuodpeTeHust
HOBBIX 3HAHM.(24.)[2,4] [TpubmKeHHBIE METO/IbI, YUCICHHBIE METOAbI. McTOUHMKH
IIOTPEIIHOCTH BbIYMCIECHUNH. KOPPEKTHOCTh BBIUMCIMTEIBHON 3aa4u: CYIIECTBOBAHMUE,
€IUHCTBEHHOCTh M  yCTOMYMBOCTH pemeHus. JKecrkue 3amaun.  IlowsTue
BBIYMCIIUTEIBHOM CIOKHOCTH, KJIACCHI CIIOKHOCTH.
3. Onucanue (pyHIAMEHTAJIBbHBIX 3aKOHOB U MATEMATHYECKHUX MoOJeJed Npu
NOMOIUM AU(PPepeHIHATBHBIX YPABHEHUH AJIs1 OCYLIECTBJICHUS HCCIAEA0BAHMU
00bEKTOB M INPOLECCOB B 00JIACTH CTPOMTEILCTBA U KUIHIIHO-KOMMYHAJIbHOI'O
x0351licTBa.(24.)[2,4] OObIKHOBEHHbIE AU dEepeHIIMaNIbHbIE YPABHEHUS U UX CUCTEMBI.
Jluneiinble quddepennuanbubie ypaBHenus. 3agada Ko, Metoasl Ditniepa u Pynre-
KyrThl. JIMHaMHA4YECKUE CUCTEMBI, YCTOMYMBOCTD PEIEHNUN, aTTPAKTOPHI.

IIpakTuyeckue 3ausaTus (84.)
1. AHanu3 ¢pyHIAaAMEHTATBHBIX 3AKOHOB U MAaTEeMATHYECKHX MoOJeJiell ¢ MOMOUIbI0
CHEeNMAIN3UPOBAHHON  OHMOJHMOTEKM KOMIbIOTepHOH aaredopsl. PaGora ¢
CHMBOJIbHBIMH  NlepeMeHHbIMU. Pa0ora ¢ BbIpa)KeHUAMH, MOJACTAHOBKH.
Onepanun aHaau3a: MHTerpupoBanue, nuddepenuupoBanue, npenen.(24.)[7]
2. bubaunorexka numpy: MacCUBbI, MATPHIIbI, BEKTOPHbIE BbIYUCIeHU.(24.)[7]
3. I'paduyeckoe mpeacrapjieHue pe3yabTaTOB UCCACA0BAHUIA IPH MOMOILIH




CIeNMAJIU3UPOBAHHON Onod/IMOTEeKH. I'papuxu pyHKuui OIHOH
nepeMeHHOM.(24.)[7]

4. I'paduueckoe mpeacraBjieHHe Pe3yJbTATOB HCCACJOBAHMA TNPH MOMOIIHU
oudamnorexu Matplotlib. I'paduku pynkumii 1Byx nepeMeHHbIX.(24.)[7]

CamocrosiTesibHasi padora (944.)
1. Onucanne (QyHIaAMEHTANBHBIX 3aKOHOB M MATeMATHYEeCKHX MojJejled mnpu
MOMOIIM YPABHEHHH B YACTHBIX NPOM3BOAHBIX.(24.)[2,4] YpaBHEHHS B YaCTHBIX
MIPOU3BOJIHBIX, KPaeBbIE YCIOBUs. YpaBHEHUE TEIIONPOBOAHOCTU. KpaeBbie 3a1aun Ha
coOCTBEHHbIE 3HAUYCHHUS. Y paBHEHHUE KOJICOaHUI CTPYHBI.
2. @yHaaMeHTAJIbHbIE MAaTeMaTHYeCKHE MeTOAbl ONTHUMM3AIUM 3aTpaTrT B
cTpouTesibeTBe.(24.)[S] 3agaua 00 ONTHUMaIbHOM  MCIIOJIB30BAHUU  PECYPCOB.
TpancnoptHas 3amada. 3agava JMHEHHOTO MPOrpaMMUpoOBaHus. CUMILIEKC-METO.
3. UHpopManiuOHHO-KOMMYHHMKAIMOHHbIE TEXHOJOTHH /JJIsl MPHOOPETEeHUsI HOBBIX
3HAHUN TMyTeM AaHajJau3a OoJbmIUX 00beMOB JaHHBIX.(24.)[6] Pa3zButue
UH(OPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHM U TOSBJICHUE TOHATHUS OOJIBIIUX
naHHbIX. [IpakTHYecKue mpuMepsl NCIIOIB30BAaHUS OONBIINX JaHHBIX. J[00bIYa JaHHBIX
KAaK BBISIBJICHUE 3aKOHOMEPHOCTEW M BBIJICJIICHUE CYIIECTBEHHBIX IPU3HAKOB MpPH
MOMOIIIM CTaTUCTHUYECKOTO MOJCIUPOBAHUS, MAIIMHHOTO 0O0ydeHus. WHaekc wu
XJIIAPOBaHUE. 3a/7ada MOUCKA MOXO0XUX OOBEKTOB, METOIBI OMPEICIICHHs CXOJICTBA.
[ToTokoBasi MoOJenb JaHHBIX, BbIOOpKa, (uibTpanus. Pexnama W UHTEpHETE W
pEeKOMeHAaTeIbHbIE CUCTEMBI.
4. /luHAMUYeCKHE CHCTEMbI H ATTPAKTOPHI KaK 3JJjeMeHT (yHIaMeHTAJIbLHOM
HAYKH B IPO(eCCHOHATBHOM 1eATeIbHOCTH.(24.)[2,4]
5. ®yHaaMeHTa/IbHbIE METO/AbI MOUCKA MUHUMYMOB U MAKCMMYMOB /ISl pellleHust
3a1a4 npoPeccuoHANbHON AeATeIbHOCTH.(24.)[2,5]
6. /lokymMeHTHpOBaHHMEe W NPEACTABJICHHE Pe3yJdbTaTOB HCCICI0BAHNMH TMPH
TMOMOIIH CIIENNATU3MPOBAHHON CHCTeMbI BEPCTKHU.(24.)[8]
7. DOyHAAMEHTAJbHBIA METOJ HAMMEHBIIMX KBAJPATOB /ISl PelleHUus 3aaay
npodeccuoHaIbLHOM 1eATeIbHOCTH.(24.)[2,5]
8. ChnemuanusupoBaHHas OubaMoTreka o0padoTrku aaHHbIX. IIpakTHYeckue
0COOCHHOCTH c0OpPa M AHAJIN3a HAYYHO-TEXHHYECKOW MHPOpPMAIMHU NMPH MOMOIIU
HCHOJIb30BAHUSA  CTPYKTYP  JAHHBIX, HUMIOPT ©  JKCHOPT  JAHHBIX,
nepepopMaTupoBaHue JaHHbIX. [ pynmnoBbie onepauuu, BpeMeHHbIe psaabl.(24.)[3]
9. Cneunanu3upoBaHHass O0uOJIHOTEKa 00pa0OTKH AAHHBIX : 00padoTKAa JAHHBIX
IMIMPUYECKHUX MCCJICIOBAHUN IPU MOMOIIU CTATHCTHYECKUX METOA0B.(24.)[3]
10. H3yuyeHue TeOopeTHYECKOI0 MATepUaa, MOATOTOBKA K TMPAKTHYECKUM
3aHSATUSM, MOAr0TOBKA K BbINIOJTHEHUIO KOHTPOJIbHOI
padorb1.(664.)[1,2,3,4,5,6,7,8]
11. BoInoJiHeHHEe KOHTPOJILHOM padoTsl.(64.)[1,2,3,4,5,6,7,8]
12. Bo BpeMsi CaMOCTOSITEJIbHON PadoOThl CTYJAEHThI TOTOBSATCS K MPOMEKYTOUYHOM
aTTecTallii MyTeM padoThl ¢ TEOPETHYECKMMHU U MPAKTHYECKUMHI MATepHAJIaMH B
paMmkax Kkypca.(44.)[1,2,3.4,5,6,7,8]



5. IlepeyeHb Y4eOHO-METOAUYECKOI0 OO0eCIEeYEeHUS CAMOCTOSITEJbHON PadoThI
00y4arIuXcs M0 JUCUUIJINHE

Jnst xaxaoro oOydaromierocsi ooecredyeH WHAMBUAYaJIbHBIM HEOorpaHU4eHHbIN
JOCTym K  DJEKTPOHHO-OMONMOTeUHBIM cucteMaM: Jlanb, YHuUBepcUTETCKas
OubnuoTeka OH-JIaMH, dJeKTpoHHOM Oubnuoreke AnTlI'TY W K SIEKTpOHHOU
uH(OpPMaIIMOHHO-00pa30BaTENLHON Cpeie:

1. Ilpockypun, A.B. Meroauueckue yka3aHusi I CAMOCTOSITEILHOM pabOTHI 110
muciutuinHe «[Ipukinagnas MaTeMaTukay JUisi CTYJIEHTOB
MarucTparypsl crnenuanbHocTH «CtpoutensctBo» [Tekcr] /Ilpockypun A.B. —
Bapnayn, 2020.

Pexxum nocryma: http://elib.altstu.ru/eum/download/pm/Proskurin PriklMat sr mu.pdf

2. Kupees, B. 1. Uucnennbie METOIBI B IPUMEPax U 3a7adax : yueOHoe mocooue
/ B. U. Kupees, A. B. IlanteneeB. — 4-e usza., ucnp. — Cankr-IlerepOypr : Jlans,
2015. — 448 c. — ISBN 978-5-8114-1888-6. — Texkcr : anexTpoHHsiil / Jlanb :
3JEKTpOHHO-OnbOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/65043 (nata
obpamenus: 09.11.2020). — Pexum goctyna: AJisi aBTOPU3. MOJIH30BATENICH.

6. IlepevyeHb yueOHOM JTUTEPATYPbI
6.1. OcHoBHas nUTEpaTypa

3. Maxkkunnu, Y Python u anHanu3 paHHbBIX [DneKkTpoHHbIH pecypc] / V.

Makkunnu ; nep. ¢ anra. CiuHkuH A.A.. — DnektpoH. nadn. — Mocksa : JIMK Ilpecc,
2015. — 482 ¢. — Pexum nmoctyma: https://e.lanbook.com/book/73074. — 3arn. ¢
JKpaHa.

4. Bonkos, E. A. Yucnennsie meroas! : yueOHuk / E. A. BonkoB. — 5-e u3n. —
Cankr-IletepOypr : Jlans, 2008. — 256 c. — ISBN 978-5-8114-0538-1. — Texcr :
anekTpoHHbit /  Jlame  :  amekTpoHHO-OMOnmoreuHas  cmcrema. —  URL:
https://e.lanbook.com/book/54 (nata oOpamienus: 02.11.2020). — Pexum nocryna: ajis
aBTOPU3. MTOJIB30BATENEH.

5. Pxerckuit, C. B. HccnenoBanue omeparuii : ydyebHoe mocodbue / C. B.
PxeBckuit. — Cankr-IletepOypr : Jlanb, 2013. — 480 c. — ISBN 978-5-8114-1480-
2.— Tekct : snektpoHHbil // Jlanb : 35ekTpoHHO-OUOIMOTEYHass cuctema. — URL:
https://e.lanbook.com/book/32821 (nmata obpamenus: 19.11.2020). — Pexxum gocrymna:
JUTS aBTOPHU3. MTOJIb30BATEIICH.

6.2. JlononHuTenbHas IUTEPATypa

6. FOpe, JI. Ananu3 OoJbpIINX HAOOPOB JAHHBIX [DNeKTpoHHBIN pecypc] / JI.
FOpe, P. Anang, /1.Y. Ixedbdpu ; nep. ¢ anrn. A.A. CIMHKUH. — DJIEKTPOH. JaH. —
MockBa : JMK IIpecc, 2016. — 498 c. — Pexum pgocrymna:
https://e.lanbook.com/book/93571. — 3ari. ¢ skpaHa.



7. Ilepeyenbp pecypcoB HHPOPMANHOHHO-TEIEKOMMYHHMKALIMOHHON  CeTH
«/HTEpHET», HEOOXOAMMBIX JIJI1 OCBOCHHUS TUCIHUILIMHBI

7. A.I'po3un IluToH B HayuHbIX BhluncieHusx[Ha3Banue c skpana]. Pexxum gocrtyna:
http://www.inp.nsk.su/~grozin/python/

8. Oectiker, T. He ouens kpatrkoe BBenenue B LATEX2e[3arn. ¢ skpanal]. Pexum
noctyma: http://www.ptep-online.com/ctan/Ishort russian.pdf

8. ®oHa OIEHOYHBIX MAaTepuajoB /Uil TPOBeleHUs] TEKYyIlero KOHTPOJs
yCIIeBA€MOCTH M MPOMEKYTOUYHOM aTTecTaluu

ConepkaHue  NPOMEXKYTOUHOM  aTTeCTallMd  PACKPBIBAETCA B KOMILIEKTE
KOHTPOJIMPYIOIINX MAaTEpUAJIOB, TPEAHA3HAUYECHHBIX ISl TMPOBEPKU COOTBETCTBUS
YPOBHSI MOATOTOBKUA MO aucuuruinHe tpedoBanusiM DI'OC, koTopble XpaHATCA Ha
kadeape-pazpadborunke PI1J] B meuarnom Buae u 8 DOC.

@®onn  oneHouyHbix MatepuanioB (DGOM) 1o OUCHUIIIMHE TPENCTaBlIeH B
MPUIOKEHUH A.

9. IlepeuyeHb MH(POPMAIHOHHBIX TEXHOJIOTHii, HCIOJIb3yeMbIX MPH OCYIIECTBJICHUHU
o0pa3oBaTeJIbHOI0  mpolecca MO0 JUCHMIUVIAHE, BKJIKYAasg  INepevYeHb
NMPOrpaMMHOI0 odecnevyeHusi U HH(POPMAIUOHHBIX CIIPABOYHBIX CHCTEM

Jlis yCHemHoro OCBOEHHUS AMCLUIUIMHBI HCHOJB3YIOTCS PECYpChl 3JIEKTPOHHON HHPOPMAIMOHHO-
o0pa3oBaTeNbHON Cpelbl, 00pa30BaTENIbHbIE WHTEPHET-NOPTAJbI, INI00AJbHAs KOMIBIOTEPHAs CETh
Hurteprer. B mnponecce n3ydeHHMs IUCUUIUIMHBI INPOMCXOIUT HHTEPAKTUBHOE B3aHMOJECHCTBHE
o0yyaroIerocs ¢ mpenojiaBaTesieM yepe3 JMYHbINA KaOUHET CTyIeHTA.

Nenn Hcnosb3yeMoe nporpaMmMHoe obecrneydeHune

1 LibreOffice

Python

TeX Live

TeXnicCenter

Windows

N[N | |W|N

Antusupyc Kaspersky

Nenm Hcnonb3yemblie npodeccnoHaibHbie 0a3bl JAHHBIX M HHPOPMALIMOHHBbIE
CIPABOYHbIE CHCTEMBI

1 becrutathast anekTponHas Oubnmoreka oHimaiH "EnuHOoe OKHO K 00pa3oBaTEIbHBIM
pecypcam" ISl CTYIGHTOB M TIpPETOAaBaTeNell; KaTalor CChUIOK Ha 00pa3oBaTelbHBIE
unTepHeT-pecypesl (http://Window.edu.ru)

2 Hammonanenast anektponHast 6ubnmuorexka (HOB) — cBOOOMHBIN MOCTYN YHMTaTene K
¢donnam poccuiickux Oubmuorek. CoaepKUT KOJUIEKIUH OLM(POBAHHBIX JOKYMEHTOB
(KaK OTKPBITOTO JOCTyTa, TaK U OTPAHHMYEHHBIX aBTOPCKHM IPABOM), a TaKKe KaTajior
W3JIaHNu|, Xpasmmxcs B Ouonnorekax Poccun. (http://H36.pd/)




10. Onucanue MaTepPHaAJIbHO-TEXHUYECKOM 0a3mbl, HeoOXoauMoH  JJIA
OCylleCTBJIEHHsI 00Pa30BaTEeJILHOI0 MpoIecca Mo AMCIUIIHHE

HaumeHoBaHMe cieNUAJbHBIX OMENIeHUI U MOMeIeHM i IJIsi CAMOCTOSITEJIbHOMH PadoThl

y4eOHbIE ayTUTOPHUH JIJIsl TPOBEACHHS YUCOHBIX 3aHITHI

MMOMEIIEHHUS IJIsI CAMOCTOSTEILHOM pa6OTBI

MarepuallbHO-TEXHUUECKOE O0eCredeHue W OpraHu3anus 00pa30BaTeIbHOIO
mpoiiecca Mo JUCHUIUIMHE [JI1 UHBAJIUIOB U JIUI[ C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU
310pOBbsl OCYLIECTBIIsIETCS B cOOTBETCTBUM C «IlojokeHnem 006 00ydyeHUH WHBAJIU]IOB
U JIUI] C OTPAHUYECHHBIMH BO3MOXKHOCTSMHU 37I0POBBS».



