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1. HepequL INIAHUPYEMbBIX PpPE3YyJabTaToB oﬁyqenml o AMCHMIIJINHE,
COOTHECCHHBIX ¢ HHAUKATOPAMHU TOCTHKCHUSA KOMHeTeHHI/Iﬁ

KOM]’leTeHHI/lﬂ Couepmaﬂue KOMIICTCHIIUN I/IHZ[I/IKaTOp Coz[epma}me HHAUKATOpAa
CnocobeH pewaTtb 3ajauu BoibupaeT ¢yHAaMeHTanbHbie 3aKOHb WU
npofeccuonanbHoii  AesTenbHocTyn | OMK-1.1 MmaTemaTMyeckue Mojenu, onucbiBawume

ONK-1 Ha OCHOBe UCNoNb30BaHUs M3yyaeMbli Npouecc Wnu sBneHue
TeopeTUYeCKUX W MNpPaKTUYECKUX MpumeHsieT  OCHOBb  (yHAAMEHTaNbHbIX
OCHOB, maTemaTuueckoro | OMK-1.2 HayK ans peweHuna 3ajav
annapaTta (yHAaMeHTanbHbIX HaykK npoecCMoHanbHOW AeATeNbHOCTHU
CnocobeH aHanu3upoBaTb, OcywecTtBnsetr cbop M aHanu3 HayuyHo-
KPUTUYECKU OCMbICNIUBATb u| ONK-2.1 TeXHUYEeCKOM UHhopMaLMK o
NpeACTaBnATb UHpopMaLmio, paccMmaTpuBaeMoM obbekTe
OnK-2 OCYUECTBNIATL  MouCK ~  HaytHo- Wcnonb3yeT MH(OpMaLIMOHHO-
TeXHUYEeCKoM UH(opMaLmHK,
npuobpetaTb HoBble 3HaHusA, B | ONMK-2.2 g:zzz:::ﬁ::::Hue J:ﬁ;;ﬂﬁ;nr A":
TOM uucne c noMoubi -
MH(OPMALMOHHBIX TEXHONOT Wi npuobpeTeHns HOBbIX 3HAHUM
ONK-6.1 OcywecTtBnsetr  Bbi6Op cnoc060§ ]
MEeTOAMK BbINONIHEHUS MCCnefoBaHui
O6pabaTbiBaeT pe3ynbTaThl
CnocobeH OCYWeCTBAAT | o e 5 3MNMPUYECKNX WUCCNEeAO0BaHUA C MoMolUbI
uccneaoBaHus o6bekTOB " ) METOAOB MaTeMaTMYeCKO/W CTaTUCTUKU U
OnK-6 npoleccos B obnactu TEOpUU BepOosTHOCTEl
cTpouTenbCcTBa u KUUWHO - BuinonHser JAOKYMEHTUpPOBaHue
KOMMYHanbHOro X03MCTBa ONK-6.3 pe3ynbTaToB MCCNefOBaHuWii, ofopMnsieT
OTYETHYI0 AOKYMEHTaLuio
ONK-6.4 "peACT?BHRET M 3auMuaeT pesynbTaTh
npoBeAE&HHLIX UCCNeA0BaHUI
2. MecTo TMCUMILTMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrPaMMbl
Ancumnnuntsl (NpaKTuKu) ,
npeawecTtseywiue N3YyUYeHHn
ANCLUNJIUHDI, pe3ynbTaThl

ocBO€HUA KOTOPbIX Heob6xoAuUMb

ans 0CBOEHHUSA AaHHOU

AUCUUNTIUHDI .

Ancuunnuuel  (NpakTUKK) , ANA BoinyckHasa  kBanudukauumoHHasa pabota, HayuHo-
KOTOpb|X pe3yJ1bTaTbI OCBOEGHMUS MCCﬂeAOBaTelJbCKaﬂ pa60Ta, OcHoBbI HayUHbIX
AaHHOﬁ ANCLUNMNHDI GyAyT nccnenoBaHun, npe.ﬂAMﬂHOMHaﬂ npakKkTuka
HEOGXOAMMH, KakK BXOAHble

3HaHu4, YMeHuUA n BlnajeHus

Ana UX U3yuyeHus.

3. O0beM QUCHMILIMHBI B 3a4€THBLIX €IMHHUIIAX C YKA3aHHEM KOJIUYeCTBA
aKajJieMH4ecKHX YacoB, BbIIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4alonierocsi ¢
npemnogasareseM (10 BUIaM YU4eOHBIX 3aHATHI) M HA CAMOCTOSITEJILHYIO padoTy

o0y4arierocst

06wun obbem aucuunnuHbl B 3.e. /vac: 3 / 108




GopMa NpoMeXyTOYHO/i aTTecTauuu: 3aueTt

Buabl 3ansTHii, NX TPYI10eMKOCTH (Yac.) O0BbeM KOHTAKTHOM
®opma padoTsI
oGy4enus Jexun Jladopatopubie | IlpakTHueckne | CamocTosiTeJbHAs oGy4arouerocs ¢
padoThI 3aHATHUSA padora npenoaasaresiemM
(uac)
3aoyHas 6 0 8 94 18

4. Copep:kaHue JUCHHUILUIMHBI, CTPYKTYPHMPOBAHHOe MO TeMam (pa3gejiam) c
YKa3aHHEM OTBEJCHHOI0 Ha HUX KOJMYECTBA aKaJeMHUYECKHX YaCOB M BU/IOB
Y4eOHBbIX 3aHATHH

dopma obyueHuna: 3ao0uHan
Cemecmp: 2

JlekKnuoHHbIE 3aHATHSA (64.)
1. OCHOBBI NPUKJIATHON MATEeMATHKH JJIf pelleHnsi 3a1a4 NpodeccuoHAIbLHOM
AeSITeJIbHOCTH. HA OCHOBE HCIOJIb30BAHMS TEOPETHYECKHX W MNPAKTHYECKHX
OCHOB, MAaTEMATH4YEeCKOr0 annapara ¢pyHaaMeHTAIbHBIX HayK. {0ecena} (24.)[2,4]
Kpyr 3apauy, pewaemblx CpeaCTBaMM  NPUKNAAHOW  MaTeMaTMKM.  3ajauu
MaTeMaTMYyeCKoro MOJENMpoBaHUA U aHanu3a JaHHbX B CTpoOMTenbcCTBe.
ba3oBbie cBeseHMsa  (DYHKUMOHANbHOrO  aHanu3a:  onepaTopbl,  JNUHEWHble
NpoCTpaHCTBa, MeTpuKa, HopMa, CKanspHoe npou3BejAeHue.
2. YucjaeHHbIE METOAbI Jid OIIMCAHUA (l)yH}IaMeHTaJ'leI)IX 3aKOHOB, aHaJIu3a,
KPUTHYECKOT0 OCMBICJIMBAHMS M NpeACTaBJeHUd HHopManuu, NPUOOpeTeHHs!
HOBBIX 3HAHHUIA.(24.)[2,4] NpubGnNuXeHHble MeTOAbl, uYMCneHHble MeToAbl. NCTOUHMKK
norpewHocTu BbIUMCIIEHUN . KoppekTHOCTb BbIUNCNUTENbHOW 3ajaum:
CylwecTBoBaHUe, €AUHCTBEHHOCTb U YCTONUMBOCTbL peuweHus. XecTkue 3apaum.
MloHATME BLIUUCIUTENbLHOWN CROXHOCTHU, KNAcChl CROXHOCTH.
3. Onucanme (QyHIAMEHTAJIBHBIX 3aKOHOB M MAaTeMAaTH4YeCKHUX Mojejeill mnpu
noMod AU depeHIUATBHBIX YPAaBHEHUH [JI1 OCYUIECTBJICHUS MCCJIeI0BAHUM
00bEKTOB M MPOLECCOB B 00JIACTH CTPOMTEIbCTBA H KUJIHIIHO-KOMMYHAJIBHOIO
xo3siicTBa.(24.)[2,4] 06bIKHOBEHHble AU(PepeHuManbHble YpaBHEHUA U UX CUCTEMb.
JIuHenHvle AndpepeHunanbHble ypaBHeHUs. 3ajava Kowu. Metoapl diunepa u
PyHre-KyTTbl. AMHamuueckume CUCTEMbl, YCTOMYUMBOCTb peWEeHUi, aTTpaKTOpbl.

IIpakTnyeckue 3ansaTus (84.)
1. Ananu3 QyHJAaMEHTAJIbHBIX 3AKOHOB U MAaTeMaTH4YeCKUX Mo/ejieil ¢ MOMOLIbI0
CHeUHAJIU3UPOBAHHON  OUOJIMOTEKM KOMIbIOTEpHOM aareopsl. Padora ¢
CUMBOJIbHBIMHM  NepeMeHHbIMH. Pabora ¢ BbIpaXKeHUSAMH, TMOACTAHOBKH.
Onepaunun aHa;IM3a: MHTErpupoBaHue, TuddepeHUpoBaHue, peaes.(24.)[7]
2. bubJaunorexka numpy: MacCUBbI, MATPUIIbI, BEKTOPHbIE BbIYHCICHHUA.(24.)[7]
3. I'padnueckoe npeacTaBjieHne pe3yabTATOB HCCJIEIOBAHUNA IPUA TOMOIIU




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

4. TI'paduueckoe mnpeacraBjieHHe Ppe3yJabTaTOB HCCACI0OBAHMNA NPU NOMOIIHU
oudamnorexu Matplotlib. I'paduku pynkumii 1Byx nepeMeHHbIX.(24.)[7]

CamocrosiTesibHasi padora (944.)
1. Onucanue (yHIaAMEHTAIBHBIX 3aKOHOB M MAaTeMaTHYeCKHUX Mojelieil mpu
MOMOIIM YPABHEHUIl B YACTHBIX NMPOU3BOAHBIX.(24.)[2,4] YpaBHEeHUs B uUaCTHbIX
MPOU3BOAHLIX, KpaeBble YyCNoBUA. YpaBHeHWe TennonposoAHOCTU. Kpaesbie
3aZlauu Ha cob6CTBeHHble 3HauyeHUsi. YpaBHeHHe KonebaHWn CTPYHbI.
2. @dDyHaaMeHTA/IbHbIE MAaTeMaTH4YeCKHEe MeTOAbl ONTHUMM3AalUM 3aTPaT B
cTpoutesibeTBe.(24.)[S] 3agaya 06 onTMManbHOM MCMNOMb30BaHUM  peCcypcCcoB.
TpaHcnopTHaa 3ajava. 3ajavya JfMHEWHOro nporpaMmupoBaHusi. Cumnnekc-
MeToA.
3. UudopManmoOHHO-KOMMYHUKALMOHHbIE TEXHOJOTHH JJIfl IPUOOPETEeHNsI HOBBIX
3HAHUM TMyTeM aHajau3a O0oJbIMIUX 00beMOB JaHHBIX.(24.)[6] Pa3BuTue
MH(OPMALMOHHO -KOMMYHUKALMOHHBIX TEXHOMOrUA M nosiBNeHne MoHATUA 6onbumnx
AaHHbIX. [lpakTMyeckue npumepbl Ucnonb3oBaHUA 6Gonbuwmx AaHHbIX. Jlo6biua
AaHHLIX  KaK  BbifiBeHWe  3aKOHOMEpPHOCTeN W BblAeNeHue  CylWeCTBEeHHbIX
MPM3HaKoB MNPU  MOMOWM  CTATUCTUYECKOr0o  MOAENMpPOBaHUA,  MaWMUHHOIO
obyueHus. NHaekc u xswupoBaHue. 3ajauya NOUCKa NOXOXUX OOHLEKTOB, METOAbI
onpejeneHusa cxoactBa. [loTokoBass Mojenb JaHHbIX, Bbibopka, QuAbTpauus.
Peknama ¥ MHTepHeTe U peKoMeHAATeslbHble CUCTEMsbl.
4. JluHamMHMYeCKHe CHCTeMbl M ATTPAKTOPbI KaK 3JeMeHT (QYyHIAMEHTAJIbHOMU
HAYKH B PO eCCHOHAIBLHOM 1eATeIbHOCTH.(24.)[2,4]
5. ®dyHapaMeHTAJIbHbIC METO/IbI MOMCKA MUHUMYMOB H MAaKCUMYMOB JIJIsl pelIeHUsI
3a1a4 nNpoPeccuoHANbHON AeATeIbHOCTH.(24.)[2,5]
6. JlokyMeHTHpPOBaHHMEe W IPeICTABJICHHE Pe3yJbTaTOB MCCJIEI0BAHUI TPH
MOMOIIH CIIENNATU3MPOBAHHON CHCTeMbI BEPCTKU.(24.)[8]
7. MOyHAaAMEHTAJbHbIM METOJ HAMMEHbIIHUX KBAJAPATOB /Jf PelleHUus 3aaa4d
npodeccuoHaIbLHOM 1eATeIbHOCTH.(24.)[2,5]
8. ChneumanusupoBanHass Oudamorexka o0padorku pgaHHbIX. I[IpakTHYeckue
0COOEHHOCTH c0OpPa M AHAJIN3a HAYYHO-TEXHHYECKOH MHGPOpPMAIMU NMPH MOMOIIU
HCHOJIb30BAHUS  CTPYKTYP  JAHHBIX, HUMIOPT H  JKCHOPT  JAHHBIX,
nepedgopmarupoBanue JaHHbIX. [ pynnoBbie onepauuu, BpeMeHHbIe psiabl.(24.)[3]
9. Cnenumaau3upoBaHHasi 0UOJHOTEeKa 00pPa0OTKM JaHHBIX : 00padOTKa JAHHBIX
IMIMPUYECKHUX MCCJICTOBAHUN IPA MOMOIIU CTATHCTHYECKUX MeTOA0B.(24.)[3]
10. MHM3yuyeHHe TeOpPEeTHYECKOI0 MAaTepHaJia, MOATOTOBKA K NPaKTHYeCKHUM
3aHATHUAM, MOAr0TOBKA K BbINIOJTHEHHUIO KOHTPOJIbHOM
padoTb1.(664.)[1,2,3,4,5,6,7,8]
11. BpinoJiHeHMEe KOHTPOJIBLHOK padoThl.(64.)[1,2,3,4,5,6,7,8]
12. Bo Bpemsi caMOCTOATEIbHOI PA0OTHI CTYIEHTHI TOTOBATCH K IIPOMEKYTOYHOM
aTTecTalluM IMyTeM PpadoThl ¢ TEOPETHYECKUMH U MPAKTUYECKMMHU MAaTePHAJIaMH B
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paMmkax Kkypca.(44.)[1,2,3.,4,5,6,7,8]

5. IlepeueHb Y4eOHO-METOAUYECKOTO OO0ecHeYeHHUs] CAMOCTOSITeJbHON PadoThI
00y4arIuXxcs Mo JTUCHHUIJIMHE

Ana  kaxaoro obyvawuweroca obecneyeH MHAUBUAYANbHbIA  HEOTr PAHUUYEHHbIN
JOCTYN K  DNeKTPOHHO-6ubnuoTeuHeiIM cuctemam: JlaHb, YHuBepcuTeTCKas
6ubnuoteka OH-NaiiH, dneKTpoHHon 6ubnuoteke AnTITY M K 3neKTPOHHON
UHhopMaUUOHHO-06pa3oBaTeNnbHOV Cpeje:

1. TMpockypuH, A.B. MeToAMueckMe yKa3aHua AN CaAMOCTOSITENbHOW
paboTbl no aucuunnuHe «IlpuknagHas MaTemMaTUKa» AnNA CTYAEHTOB
Maructpatypbl cneuuanbHocTu «CtpoutenbcTtBo» [Tekct] /MpockypuH A.B. -
bapHayn, 2020.

Pexum AocTtyna:
http://elib.altstu.ru/eum/download/pm/Proskurin_ PriklMat_sr_mu.pdf

2. KupeeB, B. WN. YucneHHoile mMeToApl B npumepax M 3ajauvax : yuebHoe

nocobue / B. WN. Kupees, A. B. [aHTeneeB. - 4-e usa., ucnp. — CaHkT-
Netepbypr : Maub, 2015. - 448 c. - ISBN 978-5-8114-1888-6. — TekcT :
3NeKTPOHHbIN // JlaHb : 3neKTpoHHo-6ubnuoTeuHas cuctema. - URL:

https://e.lanbook.com/book/65043 (aaTta o6bpaweHusa: 09.11.2020). - Pexum
AoCTyna: ANS aBTOpU3. Monb3oBaTeneu.

6. IlepeueHn yueOHOI JUTEpPaATYpPHI
6.1. OcHoBHasA nuTepaTypa

3. Makkuunu, Y Python u aHanu3 AaHHbIX [IneKTpoHHbin pecypc] / VY.

Makkuunu ; nep. ¢ aHrn. CnuHkuH A.A.. - dnekTpoH. AaH. — Mockea : JMK
lpecc, 2015. - 482 C. - Pexum AocTyna:
https://e.lanbook.com/book/73074. — 3arn. C 3KpaHa.

4. BonkoB, E. A. YucneHHvie metopbl : yuyebHuk / E. A. BonkoB. - 5-e
u3a. — Cankt-Mletepbypr : MNanb, 2008. - 256 c. - ISBN 978-5-8114-0538-
1. — TekCT : 2neKTpoHHbin // JlaHb : >neKTpoHHO-6UbNUOTEeYHas cucTema. -

URL: https://e.lanbook.com/book/54 (aaTta obpawenus: 02.11.2020). -
Pexum pocTyna: Ansa aBTOpu3. nonb3oBaTenei.

5. PxeBckuii, C. B. WccnepaosaHue onepaumii : yue6Hoe nocobue / C.
B. PxeBckuin. — CaHkTt-letepbypr : Jlanb, 2013. - 480 c. - ISBN 978-5-

8114-1480-2. — TeKkCT : 3neKTPOHHbA // JlaHb : 3neKTPOHHO-6uMbNMoTeUHas
cucteMa. - URL: https://e.lanbook.com/book/32821 (pata obpaweHus:
19.11.2020). - Pexum AocTyna: AnA aBTOpPM3. MNofb30oBaTeneun.

6.2. JlononHuTenbHaa nuTepaTypa
6. Wpe, I1. AHanu3 6onbuux HabopoB AaHHbIX [INeKTPOHHbIN pecypc] /



N. Wpe, P. AHauna, A.Y. [Ixeddpn ; nep. ¢ aHrn. A.A. CAMHKMH. -
dneKkTpoH. AaH. — MockBa : JIMK lpecc, 2016. - 498 c. - Pexum pocrtyna:
https://e.lanbook.com/book/93571. — 3arn. c 3KpaHa.

7. Ilepeyenbp pecypcoB HMH(OPMANUOHHO-TEIEKOMMYHMKAIIMOHHON  CeTH
«/HTepHEeT», HEOOXOAUMBIX JIJISI 0CBOEHH S JUCHUILTUHBI

7. A.Tpo3uH [uToH B HayuHbix BbluncneHusix[HassaHne ¢ >kpaHa]. Pexum
aoctyna: http://www.inp.nsk.su/~grozin/python/

8. Oetiker, T. He oueHb kKpaTkoe BBepseHue B LATEX2e[3arn. c 3kpaHal].
Pexum poctyna: http://www.ptep-online.com/ctan/1lshort_russian.pdf

8. ®oHI OUEHOYHBIX MATEPHATIOB /I NPOBEACHUS TEeKYLIero KOHTPOJS
yYCIIeBAeMOCTH M MPOMEKYTOYHOM aTTecTAlNH

CoaepxaHue MPOMEXYTOUYHOM aTTecTauuum PpacKpbiBaeTcsi B KOMNneKTe
KOHTPONUPYOWUX MaTepuanosB, npeAHa3HAYEHHbIX AN MNPOBEPKU COOTBETCTBUSA
YPOBHA MOATrOTOBKM no AucuunnuHe TtpeboBaHuam OF0C, KoTopbie XpaHATCA Ha
Kadeape-pa3pabotumke Pl B neuatHom Buge n B I0C.

9. Ilepeyenr  MHGOPMALMOHHBIX  TEXHOJOIMH,  HCHOJb3yeMbIX  IpPH
OCYLIECTBJICHMH 00pa30BaTeJbHOr0 Ipouecca Mo AMCUMIVIMHE, BKJIIOYas
NepeYyeHb MNPOrPaMMHOIO olecneyeHUs M HMH(OPMALMOHHBIX CIPABOYHBIX
CHCTEM

Insa ycnewHoro ocCBoeHuAa AUCUUNNIUHBI UCNONb3YyHNTCA pPeCypcChl BHEKTPOHHOM MH(I)OpMaLIMOHHO-
06pa3OBaTEHbH0ﬁ cpeabl, 06pa3OBaTeanb|e UHTEepPHeT-nopTanbl, rnobanbHas KOMNbOTEpHaA
ceTb WHTepHeT. B npouecce n3yyeHus ANCUUNTTUHDI npouncxoaunT WHTEepPaKTuBHoOe
B3auMoAeincTBue Oﬁy‘-laIOI.I.I,EFOCﬂ C npenojaBaTtenem yepes NUYHbIA KabuHeT CTyAEeHTa.

Nenn Hcnoab3yeMoe nporpaMmmHoe odecrnevyeHmne
1 LibreOffice
2 Python
3 TeX Live
4 TeXnicCenter
5 Windows
6 AHTuBupyc Kaspersky
Nern Hcnonb3yembie npodeccHOHAIbHBIC 0a3bI JaHHBIX U HH(POPMAILIHOHHBIE
CIIPaBOYHBIC CUCTEMBI
1 HauvmoHnanbHas 3nekTpoHHas 6ubnuoTteka (H3b) - cBOGOAHBIA AOCTYNn uuTaTenei

K ¢oHaaM poccuickux 6ubnuotek. CoAepxuT  KOnnekuuum  OUUPPOBAHHBIX
AOKYMEHTOB (KaK OTKpbITOro JA0CTyna, TaK MW OrpaHWUYEHHbX aBTOPCKUM
npaBoM), a TaKxe KaTanor W3jaHui, XxpaHaumxca B 6ubnuotekax Poccum.
(http://H36.pd/)

10. Onucanue MaTepHaAJIbHO-TeXHUYECKOM 0a3bl, Heo0XoauMoON 1A
OCYILIeCTBJICHUS 00Pa30BaTEeJILHOI0 MPOLEcca M0 AMCIUILIHHE
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HanmMeHoBaHMe clienMAJIbHBIX OMEIIEHUI U MOMeNIeHH i 1715l CAMOCTOSITE/IbHOI padoThI

yuyebHble ayAMTOPUM ANS NpoBefeHUs yuyeBHbIX 3aHATWI

noMeweHna Ansi CaMoCTOSTEeNbHOM paﬁoTbI

MaTepuanbHO-TexHMYeckoe obecneyenue u opraHu3auus
obpa3oBaTenbHOro npouecca no AUCUMNIMHE AN MHBANMAOB U  nuy C
OrpaHUYEHHbLIMU BO3MOXHOCTSIMM 340POBbA OCYWeECTBNAETCA B COOTBETCTBUU C

«MonoxeHneM 06 0o6yuYeHMM MHBANMAOB W NUL C OrpPaHUYEHHbIMW BO3MOXHOCTSAMMU
3/0POBbSA» .




