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1. llesu u 3212494 AU CIUILIHHBI

Lenbro AUCUUIUINHBI SBJISIETCS POPMHUPOBAHKE Y CTYACHTOB TEOPETUUYECKUX 3HAHUHN U
IIPAKTUYECKUX HABBIKOB IPUMEHEHNS YACIECHHBIX METOIOB JUIS PELICHUS MATEMATHYECKAX
3a/1a4, BOSHUKAIOLIUX B 00JIACTH UCKYCCTBEHHOIO MHTEJUIEKTa, MAILIMHHOTO O0YUYEHUs U
aHaJv3a JaHHBIX. 3a7a4d Kypca: U3y4YUTh OCHOBHBIE KJIACCHI YUCIEHHBIX METOAOB U
HOHSTH TPAHULIBI X TPUMEHUMOCTH; C(POPMUPOBATH YMEHHUE BHIOUPATh a/I€KBATHBIN
YUCJICHHBIA METOJ JJI PEIICHUs] KOHKPETHOM NpUKIaAHOoN 3ana4un B chepe MU; pa3Buth
HABBIKU [IPOTPaMMHON pean3alii YUCIEHHBIX aJTOPUTMOB; IPUOOPETEHUE CTYACHTOM
HaBBIKOB UCCIIEZIOBAHUS U pa3padOTKU MaTEMAaTUYECKUX MOJIEIEH, aITOPUTMOB, METOJIOB U
BBIYUCIIUTENBHBIX IIPOIPAMMHBIX MOAYJIEH U HHCTPYMEHTAJIBHBIX CPEACTB YUCICHHOIO
AKCIIEPUMEHTA B paMKax MpeaMETHOM o0nacTu; npuodpereHrne 6a30BbIX HABBIKOB
MOATOTOBKY HAy4HBIX U HAyYHO-TEXHUUECKUX PadOT, BKIIIOYAIOIINX TEOPETUYECKOE
000CHOBaHUE, TOKYMEHTUPOBAHUE PEATM3ALINN U aHAJIU3 PE3YIbTaTOB YUCIEHHOTO
UCCIIEA0BaHUS NIPEIaracMou 3a1a4H.

Kparkoe cogepxxaHue IuCHUIIIMHBI

DIEeMEHTBI TEOPUU MOTPEIIHOCTEN. Perenue ckalsipHbIX ypaBHEHU. UNCIEHHBIE METOIbI
nuHeHoM anreOpsl. UHTeprionsmnus u npubimkeHue GyHKIUNA OTHOTO TIEPEMEHHOTO.
MeTtoq HanMeHBITNX KBaApaToB. UncieHHoe nHTerpupoBanue u nudepeHmpoBaHue.
UuclieHHbIE METOIBI PEIICHHS OOBIKHOBEHHBIX MU (PepeHIIaTbHBIX YPaBHEHUH.
YucieHHbIE METO/IbI PEILICHHS] YPAaBHEHUN B YACTHBIX MTPOU3BOJIHBIX. MeToabl
ontuMmuzanuu. Yucnennsie Mmetoasl a4 3aaa4y NUN.

2. Komnerenuuu ody4awmerocsi, opmupyemMbie B pe3yJbTare 0CBOEHMSI
AUCIHUANIMHBI

[Tnanupyemsble pe3ysbTaTbl OCBOECHUS [Tnanupyemsble pe3yabTaThl
OIT BO (xomneTeHuun) 0Oy4eHUs 110 TUCIUILIINHE

3HAeT: KJIACCUYECKUE METO/IbI UNCIIEHHOTO PEIICHUS
CHCTEM JIMHEHHBIX anreOpanvyecKnx ypaBHECHUH,
OCHOBHBIE CIIOCOOBI MHTEPIOIUPOBAHUS (PYHKIIHIA,
OCHOBHBIE ()OPMYJIbI IPUOIMIKEHHOTO BEIYNCIIEHUS
UHTErPajoB, OCHOBHbBIE (POPMYIIBI UUCIEHHOTO
nudpepeHIpPOBaHUs, KIIACCHUECKUE METOIbI
pEeLICHUS] HEJIMHENHBIX YPAaBHEHUH U CUCTEM,
OCHOBHBIE METO/IbI pelleHus 3aaa4n Komm s
OOBIKHOBEHHOTO JU(PepeHIINATBLHOIO YPaBHEHHS
[IEpBOTO MOPS/IKA B PA3JIMYHBIX IPOCTPAHCTBAX
'YMeeT: HaXOUTh YUCIIO UTepaIuii, He0OX0MuMOoe
U1 JOCTHIKEHMSI 3aJaHHON TOYHOCTH, JJaBaTh
OLIEHKY MOTPELIHOCTH NPUOIMKEHHBIX (POPMYII,
CTPOUTH (HOPMYJIbl YUCIEHHOTO

Qg GepeHIMPOBaHUS U UHTETPUPOBAHHS UCXOAS U3
CcO000pa)keHNI TOYHOCTH, TMCATh KOMIIBIOTEPHBIE
[IPOrPaMMBI, PEATU3YIOLUE OCHOBHBIE aJTOPUTMBI
YICJICHHBIX METOJIOB

IMeeT MpakTU4EeCKUN OIBIT: IPUMEHEHUS
OCHOBHBIX METO/IOB YHCJIEHHOTO aHAJIN3a; BIAJACHUS
HaBbIKaMH MCII0JIb30BaHUSI METOAOB YHCIEHHOTO
MOZICJTUPOBAHNUS IIPU PEIICHUH NPUKJIATHBIX 3a/ad,

OIIK-1 CnocobeH NpuMeHsTh €CTECTBEHHOHAYYHbIE
1 OOIENH)KEHEPHBIE 3HAHHS, METO/IBI
MaTeMaTH4eCcKoro aHajln3a U MOJEINPOBAHMS,
TEOPETUUECKOT0 U SKCIIEPUMEHTAIILHOTO
UCCIIeIOBaHUs B TPO(EeCCUOHATBHOMN 1eATEIbHOCTH




WX peaH3aliy ¢ TOMOIIbI0 HHPOPMAITMOHHBIX
TEXHOJIOTUH

[TK-12 [MF-3] CriocoOeH mpuMeHsIThH COBpEMEHHBIC
METO/Ibl ONITUMU3ALINY JJIs1 00yUYeHHs MofieTieit
MaIIUHHOTO 00y4YeHUs, HACTPOUKHU
TUIepnapaMeTpoB U pelIeHus 3a1a4y
MCKYCCTBEHHOTO MHTEJUICKTA

3Haet: - [U-1, BY] ocHOBHBIE TeopeTHUYECKIE
ACIIEKThI IPaJUEHTHBIX aJITOPUTMOB, X
KJIAaCCU(UKALIUIO U 00JIaCTH MPUMEHEHUS

YMmeer: - [U-1, BY ] nucnonp3oBarh rpafueHTHbIE
QITOPUTMBI JJI1 HAXOXKICHHS YUCIICHHBIX PelIeHU
MPUKJIAIHBIX 3a7a4

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeueHp NpeIIIECTBYOMUX TUCIUILINH,
BUJIOB pabOT y4eOHOTrO IIaHa

[lepeveHs MOCIETYIONUX AUCITUTLTHH,
BUJIOB paboT

1.0.07 MaremarndecKkas JIOTHKa,

1.0.04 MaremaTudecKkuii aHaJIn3,

1.0.14 Teopust BepoATHOCTE,

1.0.06 [JuckpeTHas MmaTemMaTHKa,

1.0.05 Jluneiinas anreOpa 1 aHAIUTHYECKas
reOMETPHS,

1.0.13 CriennanbHbI€ TIaBbI MAaTEMaTUKH

1.0.29 Metoasl onTUMU3alINH,
[Tpon3BoACTBEHHAS MPAKTHKA (HAYYHO-
HccienoBarenbckas padora) (5 cemecTp)

TpeboBaHMs K «BXOIHBIMY» 3HAHUSIM, YMEHUSIM, HABbIKAM CTY/IE€HTA, HEOOXOAUMbIM
IIPY OCBOCHUHU JJAHHOM JAUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yIbTaTe OCBOCHUS

MpCAMICCTBYIOIMUX JUCIHUILINH:

Jucrumimna

TpeboBanus

1.0.04 MaremMaTi4yeCcKU aHaIn3

3HaeT: OCHOBHbIE IPAaBUJIA INIAHUPOBAHUS BPEMEHU
[IPY CaMOOPIaHU3aLMH BHEAYTUTOPHOU
CaMOCTOSITEJIbHOM pa0OThI, IPETyCMOTPEHHOMN
paboueii mporpaMMoi y4eOHOM TUCITUTITNHBL,
OCHOBHBIE MOHATHUS U METOJIbI U dHepeHIINaIbHOTO
U MHTETPaJIbHOTO UCYHCICHUS (DYHKIMN OTHOM 1
HECKOJIbKHX IIEPEMEHHBIX; OCHOBHBIE METOBI
pELICHNs CTAaHAAPTHBIX 3a/1a4, UCIIOJIb3YOIINX
arnmapar MaTeMaTU4eCKOro aHaJIn3a YMeerT:
MCII0JIb30BaTh METO/bl MATEMAaTUUECKOTO aHAIN3a
TUISI pEIICHUs] CTaHAAPTHBIX MPO(PECCUOHATBHBIX
3a/1a4; IPUMEHITh MaTEMaTUYECKUN anmnapar s
AQHAJIMTUYECKOTO OIMCAHMS IPOLECCOB U SIBJICHUN B
npogeccHoHabHBIX TUcHUIUIMHAX Vimeet
MIPAKTUYECKUH OIBIT: PEIICHHs PUKIIAIHBIX 3a1a4 C
MCIIOJIB30BAHUEM METOJ0B MAaTEMaTUIECKOIO
aHa/IM3a; NpuMeHeHus nuddepeHuanbHOro 1
MHTErPajIbHOTO UCUUCIICHUS (PYyHKIMHA OHOHN U
HECKOJIbKUX MEPEMEHHBIX B IUCHUIUIMHAX
€CTECTBEHHOHAYYHOI'O CONEPIKAHUS

1.0.13 CreumanpHble 11aBbl MATEMATUKHU

3HaeT: OCHOBBI TEOPUHU OOBIKHOBEHHBIX

i epeHIraIbHbIX ypaBHEHUN 1 YpaBHEHHH B
YaCTHBIX IPOU3BOIAHBIX, OCHOBBI KOMILJIEKCHOTO
aHaIM3a YMeEeT: IPUMEHITh METObI TEOPUH
nudQepeHraIbHbIX ypaBHEHUN 1 KOMIUIEKCHBIN
aHaJIN3 TIPY TPOBEICHUH UCCIIEIOBAHUN B 00JIacTh
[IPEIMETHO-IIPAKTUYECKOH nesTenbHocTu meer
MPAKTUYECKUI OTIBIT:




1.0.14 Teopus BeposiTHOCTEM

3HAeT: OCHOBHbBIE MATEMaTHUECKHE MOJIOKEHUS,
3aKOHBI, OCHOBHBIE ()OPMYJIbI U METO/bI PEIIECHUS
3a71a4 TEOPUU BEPOATHOCTEN YMEET: peliarh
KJIACCUYECKUE 3a7a41 TEOPUU BEPOSTHOCTEH,
[IPUMEHSATH MaTEMaTUYECKUE METOABI Il pELICHUS
npoQeCCHOHANIBHBIX 3a/1a4, OPUEHTHPOBATHCS B
CIIpaBOYHOM JiuTeparype MMeer mpakTuyeckuin
OIIBIT: MCIIOJIb30BAHNS OCHOBHBIX METOJJOB TEOPHUHU
BEPOSTHOCTEM JUIS PEILICHMs 3a1a4, CBA3aHHBIX C
npo¢eCCHOHAIBHON AEATENbHOCTBIO

1.0.05 Jluneiinas anrebpa U aHaTIUTHYECKas
reoMeTpHs

3HAET: TEOPETUUECKUE OCHOBBI JIMHEWHOW U
BEKTOPHOMH anreOphl U aHAJTUTUYECKOI reOMeTpHH;
reoMeTpUYECKU U (PU3MYECKHUI CMBICII OCHOBHBIX
MOHATHH anredpsl U reOMETPUH; IPOCTeHIINe
MPUIIOKEHUS alreOpbl 1 TEOMETPHUH B
Npo¢eCCHOHABHBIX TUCIUIUITMHAX YMEET:
WCITOJIB30BaTh B [I03HABATEIILHON U
npogecCHOHAIBHON AeATENbHOCTH Oa30Bble 3HAHUS
TMHEHOM anreOphl U aHATUTUYECKON T€OMETPUN
[IPUMEHSATDH Ha IIPAKTUKE 3HAHUE NUCLUILUIMHBI U
MIPOSIBIIATH BBICOKYIO CTEIIEHb IOHUMAHUS;
[IEPEBOIUTH HA MAaTEMaTUYECKHUN A3BIK IIPOCTEHILINE
poOJeMBbl, TOCTABJICHHbIE B TEPMHHAX JAPYTUX
NpeAMETHBIX o0iacTel; mpruodpeTaTb HOBbIE
MaTeMaTU4EeCKHUE 3HAHUS, UCTIOIb3YS
oOpa3oBaresbHbIe HH(OPMALIMOHHBIE TEXHOJIOTHU
MeeT MpakTHYECKUH OMBIT: UCITOJIb30BaHUS
OCHOBHBIX METOJIOB JINHEIHOI anreOpsl U
AQHAJUTUYECKOM T€OMETPHH ISl PELICHHUS 3a/ad,
CBSI3aHHBIX C PO(ECCHOHATBEHON 1EATENbHOCTHIO;
HaBbIKAMH aHaJM3a yueOHON U HayYHOU
MaTEeMaTU4EeCKOU JINTEPaTyphl

1.0.06 IuckpeTHast MmaTemMaThka

3HAET: OCHOBHBIE MIOHATHUS U AITOPUTMBI TEOPUH
quCces, KOMOMHATOPUKU U TeOpuu rpadoB YMeerT:
pelaTh TUIOBBIE 3a/1a4 TEOPUHU YHUCETI,
KOMOMHATOPUKH U TEOPUU IrpadoB, MPOBOIUTH
T0Ka3aTesIbCTBa (PAKTOB U3 yKa3aHHBIX oOacTei
lIMeeT MpakTUYeCKUN ONBIT: IPUMEHEHHUS
KOMOMHATOPHBIX aJITOPUTMOB, a TAKXKe aJTOPUTMOB
Ha rpadax Juisl pelieHrs MPaKTHUECKUX 3314

1.0.07 Marematnueckas JOTUKA

3HaeT: CEeMaHTHKY ¥ CHHTAKCHC JIOTUKH MIPEIUKATOB,
NpaBuiia BEIBOJIA YMEET: HCIIOIb30BaTh
(dopmanbHbIe 1 HEOPMATHLHBIE METOBI
nokazarenbeTBa MiMeeT mpakTudeckuii OmbIT:
[peleHus 3a/1a4 C UCIOIb30BaHUEM JIOTHUECKUX

OIICPATOPOB U METOZ OB

4. O0béM 1 BUABI y4eOHOI padoThI

OO0mast TpyA0eMKOCTh JUCHUILIUHBI cocTaBisieT 3 3.€., 108 4., 70,5 4. KOHTaKTHOM

paboTHI

Bun yueOHo# paboTh

Bcero PacnpeﬂeneHI/Ie o ceMeCcTpam
qaCoB B yacax




Homep cemectpa

4
OO61mmas Tpya0EMKOCTh AUCIIUTIITMHBI 108 108
AyoumopHvie 3auamusi: 64 64
Jlexumu (JI) 32 32
[TpakTHdeckue 3aHATHS, CEMHHAPHI U (HJTH) IPYTHE BUIBI 0 0
ayauTopHbIX 3aHATuil (I13)
JlaGoparopHsle paboTs! (JIP) 32 32
Camocmosmenvras paboma (CPC) 37,5 37,5
MTOITOTOBKA K J1abopaTopHbIM padotam Nel-Nel4 10 10
popaboTKa JICKITUH, N3y4YeHHUE TTOCOOM 15 15
odopMIIeHHE 0TUETOB K JabopatopHbiM pabotam Nel-Nel4 6 6
IMoaroroBka k qudQepeHIMPOBAHHOMY 3a4ETy 6,5 6.5
KoHcynpranyuy u npoMeKyTo4Hast aTTeCcTalus 6,5 6,5
By koHTpOs (3a4eT, qud.3a4et, IK3aMeH) - nud.3auer

5. ConeprkaHue TUCHMIIIMHBI

O0beM ayTUTOPHBIX 3aHATHI
pa;;(_)ena HaumeHnoBaHue pa3aenoB IUCHUTUIMHBI 110 BUJIaM B 4acax
Bcero J | I3 | JP

1 BBeaenne 1 0CHOBBI YHCIICHHBIX METOJOB 4 2 0 2

2 |YucreHHbIE METOMbI TUHEHHON anreOps 20 10 0 10

3 |Annpokcumanusi 1 UHTEPIOJISIIUS JAHHBIX 8 4 0 4

4  [YucneHHoe MHTETpUpPOBaHKE U TUDPepeHITpOBaHNE 8 4 0 4

UnciieHHbIe METO/IbI pelieHrs OOBIKHOBEHHBIX
5 |muddepenHnuranbHbIX ypaBHEHUN U YPaBHEHUI B YACTHBIX 12 6 0 6
MPOU3BOTHBIX
[‘panreHTHBIE METO/IBI MX TIPUMEHEHHUE TSl O0yUYeHuUs: Mojieien
6 12 6 0 6
15148
5.1. Jlekuun
Ne Ne Koa-
HanmeHnoBanue wim KpaTkoe CoAep:KaHue JTEKIIMOHHOTO 3aHITHS BO
NeKIMUupaszaena HACOB
[Ipenmet unciaeHHbIX MeTo0B. 3aaaun U, Tpebyrolue YnciaeHHOro peneHus

1 1 (oOyuenue mopeneii, 00paboTka TaHHBIX, KOMIBIOTEpHOE 3peHue). [lorpentHocTu: ’
BBIYMCIIMTENIbHASI, METOINYECKasi, HeycTpaHnuMas. OOyCIOBICHHOCTh 3a71a4d U
YCTOMUYHUBOCTH aJITOPUTMOB.

Pemenue ckasipHbIX ypaBHeHud. Meton nuxoromun. Meron Hetorona. Meron
2-3 2 |xopa. Meron noaBmKHBIX X0p/. KoMOMHUPOBaHHBIM METOJ] XOP/I U KacaTeNIbHBIX. 4
MeToa IpoCTOoi UTEPALIUH.

4 5 Mertonsl pemienust CJIAY. LU-paznoxenue. Metop ['aycca. MeTon kBaapaTHbIX 5
kopHell. MeTtoz nnporonku. O0yci0BIEHHOCTh MaTpull. Yncio 00yCI0BIEHHOCTH.
Wrepanmonnsie Metonbl: Akoou, ['aycca-3eitnens. CKOpoCcTh CXOQUMOCTH. 3a1a4a

5 2 |Ha coOcTBeHHbIe 3HaYeHM. CTENEHHON METO/ M €T0 MPUMEHEHHUE B aHAJTU3E 2
raBHBIX KoMIOHEHT (PCA).

CunrynsipHoe paznoxenue (SVD) u ero npunoxeHusi B MAITHHHOM O0yYeHHH

6 2 |(cxaTue JaHHBIX, PEKOMEHATEeIbHBIE CUCTEMBI, METOIBI TTOHMKCHHUSI 2

pPa3sMEpHOCTH).




7 3 |Meton Haumenbnx kBagparos (MHK) ns nuneliHoi u HenuHENWHOM perpeccun. | 2

3 3 WuTepnonsnus: nonuHoMbl Jlarpanxka u Hetorona. [1po6nema Pynre. Crinaiin- 2
WHTEPIOJISIINS.

Dopmyinbl unciernHoro uarerpuposanus (Herotona-Koreca): meton

9 4 |[TPAMOYTrOJIbHAKOB, Tpaneuuid, Cumrncona. Mcronb3oBaHue CIUIaitHOB U IpYTUX ’
WHTEPHOIAIUOHHBIX (hopmyi. [TorpenrtHocTs kBagpaTypHbIX hopmyn. Meron
PyHre.

UucnenHoe nuddepennuponanue. [lonsaTue aBTomaTnyeckoro

10 4  |muddepenmupoBanus (Autograd) u ero poiib B IITyOOKOM 00yUeHUU (Ha IpUMepe 2
PyTorch/TensorFlow).
3anaua Ko noist J1Y nepsoro nopsnaka u JIY m-nopsiaka. SIBHbIE METO/BI:

1 5 Olinepa, Pynre-KyTrsl 2-ro u 4-ro nopsakos. [TonsaTre o )xE€CTKUX cUCTEMaXx. )
3anada Ko qost cucrem 1Y [-nopsnka. Ceeaenue 3agaun Ko 1ist ypaBHEeHUs
m-0ro nopsaka k 3axade Komm st cuctemsl ypaBHeHUH [-oro nopska.

UuciieHHbIe METO/IbI pellieHusl KpaeBbIxX 3aj1ad. [locranoBka 3anaun. CBeenue

12 S |IMHEHWHOM JBYXTOUYEYHOM KpaeBOM 3a/1a4u Kk 3anade Komm. Metoa KOHEUHBIX 2
pasHocTeil. MeToa nporoHku. Meton cTpenbObl.

KpaeBas 3a1aua /uist ypaBHEHUN B YaCTHBIX MPOU3BOIHBIX. METOl TPOTOHKH.

13 5 Penienne cMeanHoOM KpaeBo 3a/1a4M U1 YPaBHEHUS TEIIONPOBOAHOCTH. >
[locTtanoBka 3a1aun. BIBOZ M anropuT™m JIJ1sl IBHOM CXe€Mbl. BBIBOII M alnroputm
17151 HESIBHOM CXEMBI.

[ panreHTHBIE METO/IbI IEPBOTO MOPSAIKA: TPAJUEHTHBIN CITYCK, CTOXaCTUYECKUI

14 6 [rpaagmenTtHbIl criyck (SGD), Mini-batch SGD. IIpumenenue as oOydeHus 2
HEHPOHHBIX ceTel. MeToasl BToporo nopsiaka: Merox HeroToHa.

15 6 MeTopl YCIOBHOM ONTUMU3AIMN: METOJ] IPOEKIUU TPATUEHTa, METOT )
MHOXxuTenen Jlarpanxa. [Ipumenenue B SVM.

16 6 Meton raBHbIx kKoMnoHEHT (PCA) ¢ momomibto SVD. Pemenue 3agaun )
KITACCU(PUKAIIUU C TIOMOIIBIO JIOTHCTUYECKOM PETPECCUH U IPaTUEHTHOTO CITyCKa.

5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI
He npenycmorpensl
5.3. JIaboparopHbie padoThI
Ne Ne Kox-
HanMeHnoBaH#e WM KpaTKoe CoMep:KaHue JIabopaTOpHO paboThI BO
3aHATUsA[pa3iena
4acoB
1 1 [Torpemrnocty mpuOIMKEHHBIX urcel. VccnenoBanre BIUSHUS Pa3IMUHbIX TUTIOB )
omnO0K Ha BeraucieHus. [Ipocreiinime npumMepsl YUCICHHBIX PACUETOB.
PelieHre ckalsIpHbIX ypaBHEHUN MeTOaMU JuxoToMuu U HetotoHa. Pemenue
2 2 |cKaJspHBIX YPaBHEHUN METOAOM MpocTol utepauuu. [IpuMmenenue k npocton 2
3agaue u3 Al
3 ) Pemenrie ypaBHeHNU KOMOMHUPOBAHHBIM METOAOM XOPA U KacaTeJIbHBIX. )
Pelienre ypaBHEHUS METOJIOM MOABUKHBIX XOP/I.
4 ) Pemenue CJIAY Meronom nporonku. Pemenne CJIAY mMeTonom KBajpaTHBIX )
kopHe . Metonsl AAxobu u 3eiaens mis pemenus CJIAY.
5 ) MeTtonst AAxobu u 3eitnens ms pemenus CJIAY. Pemenne cucteMsl U3 3a1a4u )
00pabOTKHU TaHHBIX.
6 ) PelieHne cucteMbl HEMMHEMHBIX YPABHEHU METOAOM MIPOCTON UTEpALUH. )
Pemenne cucTeMbl HENMHEMHBIX YpaBHEHU MeToA0oM HbBrOTOHA.
7 3 HurepnionnpoBanue. MuorowieH Jlarpanka. HTepnionmpoBaHue MHOTOYWIEHOM 2
10 paBHOMEPHOH ceTKe. AIPOKCUMAIIs JAHHBIX CIulaiiHaMu. CpaBHEHHE




[pE3YIIBTAaTOB.

8 MeToa HauMEHBIIINX KBaPaTOB JJIsl MPUOIMKEHUs (DYHKITHIA. 2
9 UucneHHoe penieHust UHTerpanoB. MeToabl MPsMOYTOJIbHUKOB U TPanelui. )
Meton Cumrncona. [ToxcueT norpemnoctu Mmetogaom Pynre.
10 Brrancnenue uaterpaina mo ¢opmyne ['aycca . Berancinenne HecoOCTBEHHBIX >
WHTErPAJIOB.
1 [Tpubmmxénnoe pemenne OJlY nmepBoro nmopsiika MeToaoM Jitsiepa. Meton )
Pynre-KyTTs! 4-ro nopsaka
12 MeTo 1 IPOTOHKH /17151 PEIIeHUs KpaeBoi 3aaund. MeTo NpUucTpenku s )
[pELLIeHHs IEPBOM KpAeBOM 3a/1a4Hu.
13 Pemienue cMenranHoi KpaeBou 3a/1a4uu JJisl YpaBHEHUS TETUIONPOBOAHOCTH. >
[TocTanoBka 3anauyu. SIBHas cxema. HesiBHas cxema.
14 OnTtumuzanus GyHKIUNA TOTEPh C MOMOIIBI0 YUCIECHHBIX METOIOB (IIPUMED C )
IpaJUEHTHBIM CITyCKOM).
15-16 Pa60Tavc MaJICHPKUM HaOOPOM JTaHHBIX, peaTu3alusl YUCICHHBIX allTOPUTMOB 4
HaCTPOIKH ITapaMeTpoB.
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Brimonnenne CPC
Crnucok nurepaTypsl (C yKa3aHHEM Kon-
IMoxsux CPC pasnesoB, miaB, cTpanuil) / cceika Ha  [CeMmecTp| BO
pecypc 4acoB
MOJIrOTOBKA K JaboparopHbIM pabotam Nel- 'IIYMA, non. s, 2, . 3, 6-8, 11, 127,
- "9VYM/, 2, . 6, 8,9, 11"; "OYM/L, 5, . 10
Nol4 "
2-8";
"IIYM/, ocH. auT., 2, 1. 1-3, 5"; "OVY M/,
7,1, . 1-3, 5, 6"; "ITYMJ, gon. nut., 1, 1.
1, 5"; "ITYMU, gon. nut., 2, 1. 3"; "ITYM]I,
MpopaboTKa JICKITUH, N3yUYeHHUE TT0COOMI OCH. JIUT., 1, m1. 2-4, 7-10";"3YM], 5, 1. 2- 15
8"; "OVYM/, 3, . 1, 3-5, 7-14"; "OVYM/, 1,
1. 3,4"; "OYM/, 4, 1. 1,2, 4, 5"; "OYM/I,
6,11.1,2,3,5"
odopMIIEHHE OTUYETOB K JJaO0OPATOPHBIM 'IIYMIL, pon. mut, 2, . 3, 6-8, 11, 127
"OVM/, 2, 1. 6, 8,9, 11"; "OYM/, 5, 1. 6
paboram Nel-Nel4 H_gr.
"ITYM/I, ocH. aut., 2, 1. 1-3, 5"; "IITYM/I,
MeTOJI. yKa3., 1, m. 1-3, 5, 6"; "IIYMJ, nom.
nut., 1, o 1, 5"; "ITYMZ, gon. auT., 2, TJI.
[ToaroroBka k qudQepeHIpoBaHHOMY 3" "ITYM/, ocH. nut,, 1, m1. 2-4, 7- 6.5
3aueTy 10";"OVYMU, 5, t1. 2-8"; "OYM/I, 3, . 1, ’

3-5,7-14"; "OYM/, 1, . 3, 4"; "OVM/, 7,
1, m. 1-3, 5, 6";"OVYM/], 4, m1. 1,2, 4, 5";
"OVM/J], 6, . 1, 2,3, 5"

6. ®oH/1 O1IEHOYHBIX CpeaCTB 1JIA NIPOBCACHHUSA TEKYIIECI0 KOHTPOJIA YCIEBACMOCTH,
HpOME)I(yTO‘IHOﬁ arTTrecralnnumn

KonTposnb kauecTBa ocBO€HMsI 00pa30BaTeIbHOM MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [losto’keHrEM 0 OalTbHO-PEHTHHTOBOM CHCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM IeSITEIIHHOCTH 00yYarOIIUXCSI.

6.1. Kontpoabubie meponpusitus (KM)




KM

Ce-
MECTP

Bun
KOHTPOJIS

HasBaunue
KOHTPOJILHOTO
MEPONPUATHUSA

Bec

Makc.
Oamn

[Topsimok HauuCIeHUs O6AITIOB

Yuu-
TEHIBa-
ercqa B [1A

Texymmii
KOHTPOJIb

JlaGoparopHas|
pabora Nel

3 6amna: CTyeHT OoTBe4aeT Ha
BCE TEOPETUUECKHE BOTIPOCHI T10
TemMe J1a00paTopHO PabOTHI.
[Iporpamma pabortaer
[IPaBUIIBHO U KOPPEKTHO.

2 6amna: CTyJeHT OTBEYAET C
3aTpyAHEHUSIMH Ha
TEOPETUIECKUE BOIIPOCHI TI0
Teme J1a00paTopHOi PaboOTHI.
[Iporpamma paboraer
[PaBUIIBHO U KOPPEKTHO.

1 Gamn: ANrOpuUT™M COCTaBIICH
BEPHO, HO ITpOrpamMma He
paboTaer.

0 6amIoB: AJITOPUTM COCTaBIIEH
HEBEPHO, IPOTpaMMa He
paboTaer.

i epeHITMPOBaHHBII
3ayer

Texkymmii
KOHTPOJIb

JlaGoparopHas
paborta Ne2

3 6amna: CTyneHT oTBe4aeT Ha
BCE TEOPETUUECKHE BOTIPOCHI T10
TemMe J1a00paToOpHON PabOTHI.
[Iporpamma paboraer
[IPaBUIBHO U KOPPEKTHO.

2 6anna: CTyJIeHT OTBEYAET C
3aTpyAHEHUSIMH Ha
TEOPETUIECKUE BOIIPOCHI TI0
TeMe J1a00paTOpHON PabOTHI.
[Iporpamma paboraer
[IPaBUIIBHO U KOPPEKTHO.

1 Gamn: AIropuT™M COCTaBIICH
BEPHO, HO ITporpamMma He
paboTaer.

0 6amIoB: AJNITOPUTM COCTaBIIEH
HEBEPHO, POTpaMMa He
paboTaer.

G depeHIIMPOBAHHBIT
3aueT

Texkymmii
KOHTPOJIb

JlaGoparopHas|
paborta Ne 3

3 6amna: CTyaeHT OTBEYaeT Ha
BCE TEOPETUIECKUE BOMPOCHI TIO
TeMe Ja0opaTOPHO pabOTHI.
[Iporpamma paboraet
[PaBIJIBHO M KOPPEKTHO.

2 6amna: CTyJeHT OTBEYAET C
3aTpyHEHUSIMU Ha
TEOPETUIECCKUE BOMPOCHI TIO
TeMe Ja0opaTOPHO pabOTHI.
[Iporpamma paboraet
[PaBIJIBHO M KOPPEKTHO.

1 Gamn: AIropuT™M COCTaBIICH
BEpPHO, HO MTPOrpaMMa He
paboTaer.

0 GamnoB: ANTOPUTM COCTaBIIEH
HEBEPHO, IporpaMma He
paboTaer.

G hepeHIMPOBAHHBIT
3aueT

Texyuuit
KOHTPOJIb

JlaGopaTopHas

pabota No4

3 6amna: CTyaeHT OTBEYaeT Ha

BCC TCOPCTUYCCKUC BOIIPOCEI 110

nudhepeHIpoBaHHbII

3a4CT




TeMe JIa0OpaTOPHOI pabOTHI.
[Iporpamma paboraer
[IPABUJIBLHO M KOPPEKTHO.

2 6amna: CTyJeHT OTBEYAET C
3aTpyJAHCHUSIMH Ha
TEOPETUICCKUE BOIIPOCHI TI0
TeMe JIa0OpaTOPHOI pabOTHI.
[Iporpamma paboraer
[IPABUJIBLHO M KOPPEKTHO.

1 Gamn: ANropuT™M COCTaBIICH
BEpPHO, HO MTPOrpaMMa He
paboTaer.

0 6amoB: AJITOPUTM COCTaBJIEH
HEBEPHO, IPOTpaMMa He
paboTaer.

Texymmii
KOHTPOJIb

JlaGoparopHas|
paborta Ne5

3 G6amna: CTyeHT oTBe4aeT Ha
BCE TEOPETUYECKHE BOTIPOCHI 10
Teme J1a00paTopHOi PaboOTHI.
[Iporpamma pabortaer
[PaBUIIBHO U KOPPEKTHO.

2 6amna: CTyJeHT OTBEYAET C
3aTpyAHEHUSIMH Ha
TEOPETUIECKUE BOIIPOCHI TI0
TemMe J1a00paTopHO PabOTHI.
[Iporpamma pabortaer
[PaBUIIBHO U KOPPEKTHO.

1 Gamn: ANrOpuUT™M COCTaBIICH
BEPHO, HO ITpOrpamMma He
paboTaer.

0 6anmIoB: AJIITOPUTM COCTaBIIEH
HEBEPHO, IPOTpaMMa He
paboTaer.

¢ hepeHIIMPOBAHHBIT
3aueT

Texymmii
KOHTPOJIb

JlaGoparopHas
pabota Ne6

3 6amna: CTyneHT oTBe4aeT Ha
BCE TEOPETUUECKHE BOTIPOCHI T10
TemMe J1a00paTOpHON PabOTHI.
[Iporpamma paboraer
[IPaBUIBHO U KOPPEKTHO.

2 6anna: CTyJIeHT OTBEYAET C
3aTpyAHEHUSIMH Ha
TEOPETUIECKUE BOIIPOCHI TI0
TeMe J1a00paTOpHON PabOTHI.
[Iporpamma paboraer
[IPaBUIBHO U KOPPEKTHO.

1 Gamn: AIropuT™M COCTaBIICH
BEPHO, HO ITporpamMma He
paboTaer.

0 6amIoB: AJNITOPUTM COCTaBIIEH
HEBEPHO, IPOTpaMMa He
paboTaer.

¢ depeHIIMPOBAHHBIT
3aueT

Texymmii
KOHTPOJIb

JlaGoparopHas
pabora Ne7

3 6amna: CTyneHT OTBeYaeT Ha
BCE TEOPETUIECCKUE BOMPOCHI TIO
TeMe JabopaTOPHO pabOTHI.
[Iporpamma paboraet
[PaBIJIBHO M KOPPEKTHO.

2 6amna: CTyJIeHT OTBEYAET C

3ATPYAHCHUAMMU HA

¢ depeHIINPOBAHHBIH]
3a4eT




TEOPETUYECKUE BOIPOCHI 10
TeMe J1abopaTOpHO pabOTHI.
[Iporpamma padoraet
[IPABIJIBHO M KOPPEKTHO.

1 Gamt: AIropuT™m cocTaBieH
BEpPHO, HO MTPOrpaMMa He
paboTaer.

0 GamnoB: ANTOPUTM COCTaBIIEH
HEBEPHO, IPOTpaMMa He
paboTaer.

Texyuuit
KOHTPOJIb

JTaGopaTopHas
pabota No§

3 Oamna: CTyaeHT OTBEYaeT Ha
BCE TEOPETUUECKUE BOIIPOCHI 11O
TeMe JabopaTOpHOU pabOTHI.
[Iporpamma paGoraet
MPaBUILHO M KOPPEKTHO.

2 Ganna: CTyIeHT OTBEYaeT ¢
3aTpyAHECHUSIMH Ha
TEOPETUUECKUE BOIIPOCHI IO
TeMe J1abopaTOpHOU pabOTHI.
[Iporpamma paGoraet
MPaBUILHO M KOPPEKTHO.

1 Gayn: AIropuT™M COCTaBJIeH
BEpPHO, HO MTPOrpaMMa He
paboTaer.

0 GamnoB: ANTOPUTM COCTaBIICH
HEBEPHO, MpOrpaMMa He
paboTaer.

nudpepeHITpoOBaHHbII
3a4eT

Texyuuit
KOHTPOJIb

JlaGopaTtopHas
pabota Ne9

3 Oamna: CTyaeHT OTBEYaeT Ha
BCE TEOPETUUECKHE BOIIPOCHI 10
TeMe J1abopaTOpHOM pabOTHI.
[Iporpamma paGoraet
MPaBUIILHO M KOPPEKTHO.

2 6anna: CTyIeHT OTBEUaeT ¢
3aTpyAHEHUSIMH Ha
TEOPETUYECKUE BOIPOCHI 10
TeMe J1abopaTOpHOM pabOTHI.
[Iporpamma paGoraer
MPaBUILHO M KOPPEKTHO.

1 6amn: AIropuT™ COCTaBlIEeH
BEPHO, HO ITpOrpamMma He
paboTaer.

0 GamnoB: ANTOPUTM COCTaBIIEH
HEBEPHO, MPOrpaMMa He
paboTaer.

nudepeHpoBaHHbII
3a4eT

10

Texyuuit
KOHTPOJIb

JTaGopaTopHas
pabota NelQ

3 Oamna: CTyAeHT OTBe4aeT Ha
BCE TEOPETUUECKHE BOTIPOCHI T10
TeMe JIA0OpaTOPHOU pabOTHI.
[Tporpamma paboraet
[PABWJIBHO M KOPPEKTHO.

2 6amna: CTyaeHT OTBEYAET C
3aTpyIHEHUSIMHU Ha
TEOPETUICCKUE BOIIPOCHI TI0
TeMe JIA0OpaTOPHOU pabOTHI.
[Tporpamma paboraet
MPABWJIBHO M KOPPEKTHO.

1 Gayur: AJITOPUTM COCTaBJIEH

nudpepeHITpoBaHHbII
3a4eT




BEpHO, HO ITpOrpamMma He
paboTaer.

0 6anoB: AJITOPUTM COCTaBJIEH
HEBEPHO, IpOrpaMMa He
paboTaer.

11

Texymmii
KOHTPOJIb

JlaGoparopHas|
paboralNe 11

3 6amna: CTyeHT oTBe4aeT Ha
BCE TEOPETUYECKHE BOTIPOCHI 10
Teme J1a00paTopHO PaboOTHI.
[Iporpamma pabortaer
[IPaBUIIBHO M KOPPEKTHO.

2 6amna: CTyJeHT OTBEYAET C
3aTpyAHEHUSIMH Ha
TEOPETUIECKUE BOIIPOCHI TI0
Teme J1a00paTopHO PaboOTHI.
[Iporpamma pabortaer
[IPaBUIIBHO U KOPPEKTHO.

1 Gamn: ANropuT™M COCTaBIICH
BEPHO, HO ITpOrpamMma He
paboTaer.

0 GanmIoB: AJNITOPUTM COCTaBIIEH
HEBEPHO, IPOTpaMMa He
paboTaer.

i epeHIIMPOBaHHBIN
3ayer

12

Texymmii
KOHTPOJIb

JlaGoparopHas|
pabora Nel2

3 Oamna: CTyaeHT OTBEYaeT Ha
BCE TEOPETUUECKHE BOIIPOCHI 10
TeMe J1abopaTOpHOM pabOTHI.
[Iporpamma paboraet
MPaBUILHO M KOPPEKTHO.

2 6anna: CTyIeHT OTBEUaeT ¢
3aTpyAHEHUSIMH Ha
TEOPETUYECKUE BOIPOCHI 10
TeMe J1abopaTOpHOM pabOTHI.
[Iporpamma paboraet
MPaBUIILHO M KOPPEKTHO.

1 6amn: AIropuT™M COCTaBlIeH
BEPHO, HO ITpOrpamMma He
paboTaer.

0 GamnoB: ANTOPUTM COCTaBIIEH
HEBEPHO, MpOrpaMMa He
paboTaer.

G hepeHIMPOBAHHBIT
3aueT

13

Texyuuit
KOHTPOJIb

JTaGopaTopHas
pabota Nel3

3 Oamna: CTyAeHT OTBE4aeT Ha
BCE TEOPETUUECKUE BOMIPOCHI IO
TeMe JIA0OpaTOPHOH pabOTHI.
[Iporpamma pabotaer
[PABWJIBHO M KOPPEKTHO.

2 6amna: CTyaeHT OTBEYAET C
3aTpyIHEHUSIMHU Ha
TEOPETUUECKUE BOIIPOCHI IO
TeMe JIA0OpaTOPHOH pabOTHI.
[Iporpamma pabotaer
MPABWJIBHO M KOPPEKTHO.

1 Gamn: AITOPUTM COCTaBJIEeH
BEpPHO, HO MTPOrpaMMa He
paboTaer.

(0 GamioB: AJITOPUTM COCTaBIIEH

HEBEpHO, Iporpamma He

nudpepeHIpoBaHHbII
3a4eT




paboTaer.

14

Texymmii
KOHTPOJIb

JlaGoparopHas|
pabora Nel4

3 6amna: CTyneHT oTBe4aeT Ha
BCE TEOPETUYECKHE BOTIPOCHI T10
Teme J1a00paTopHO PaboOTHI.
[Iporpamma pabortaer
[IPaBUIIBHO U KOPPEKTHO.

2 6amna: CTyJeHT OTBEYAET C
3aTpyAHEHUSIMH Ha
TEOPETUIECKUE BOIIPOCHI TI0
TemMe J1a00paToOpHO PaboOTHI.
[Iporpamma pabortaer
[IPaBUIIBHO U KOPPEKTHO.

1 Gamn: ANropuT™M COCTaBIICH
BEPHO, HO ITpOrpamMma He
paboTaer.

0 6anmIoB: AJNITOPUTM COCTaBIIEH
HEBEPHO, IPOTpaMMa He
paboTaer.

i epeHIMPOBaHHBII
3ayer

15

IIpome-
KyTOYHast
arrecranus

3auer

15 4 ITpome-

PKyTOYHAS arTecTanus 3a4er - 4
4 Oajia moay4yaeT CTYICHT,
oOHapyKMBIINN BCECTOPOHHEE,
CUCTEMaTUYECKOEe U TIIyOOKOoe
3HaHHE y4eOHO-IIPOrPaMMHOIO
MaTepuaia, yMeHHe CBOOOIHO
BBITIOJIHATH 3aaHUs,
MpelyCMOTPEHHbBIE OUTIETOM
IS 3aUeTa M CBOOOIHO
OTBEYAIOLINI Ha
TTOTIOJTHUTEIHHBIE BOITPOCHI

3 Oana 3aciyKUBaeT CTY/ACHT,
0OHapY>KUBIIHM MMOJTHOE 3HAHUE
y4e0HO-TTPOrPaMMHOTO
MaTepuaa, yCIenrHo

BBIIIOJTHS IO
[pelyCMOTPEHHBIE B OujeTe
TS 3a4€Ta 3aJaHus, HO
OTBEUAIOMMNH HA
JTOTIOJTHUTENbHBIE BOITPOCHI €
3aTpyIHEHUSIMU

2 Oajia moay4yaeT CTYICHT,
TOTTYCTUBIIIHMHA MOTPEITHOCTH B
OTBETE Ha 3aUeTe U MpHU
BBLITTOJTHEHHUH 3aJaHUH OWJIeTa,
HO 00J1a1ar0IINUM
HEOOXOAMMBIMH 3HAHUSMH IS
X YCTPAaHEHHUS 0]
PYKOBOJICTBOM TIPEIO/IaBaATEIs;
1 Gamnn cTaBUTCS CTYACHTY,
oOHapyXHBILIEMY MPOOEbI B
3HAHUAX OCHOBHOTO Y4eOHO-
[MPOrpaMMHOTO MaTepuarna,
IOy CTUBILIEMY
MIPUHITUTTHATIEHBIE OIITHOKHY B
BBITTOJIHEHUH

MPETYCMOTPEHHBIX OMIIETOM

b hepeHIMPOBAHHBIT
3aueT




3aJaHUM.

(0 OayIoB CTaBUTCS CTYACHTY,
KOTOpBIfI HE CMOT BBIIIOJIHUTH
HY OJHO 3aJaHue B OuieTe s
3a4eTa. 3a4eT

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEeHMBAHUSA

Bun npomexyTouHOR ToOLEIvDA IDOBCICHIS Kpurepun
arTecTanuu potieiypa MpoBei OLICHUBAHUs

PetiTunr 00yuaromierocs mo AUCHUILTHHE (GOpMHPYETCS 0
pe3ynbraTtaM TeKyuiero Koutposs. KontpoiasHoe

MeponpusiTie AudQepeHIrpOBaHHBII 3a4eT TPOBOAUTCS B

g depeHIInPOBaHHbIHN | OUHOM opMe U He ABISETCS 00s13aTeNbHBIM, OTHAKO CTY/IEHT

3a4yer MOJKET MPUNTH Ha3a4eT U MOBBICUTH CBOU peUTHUHL. CTyneHTy

Ha 3adete Boeiaércs ounet. Jaércs 90 MUHYT A7t HOATOTOBKU

K otBety. [IpoBonuTCs cobeceroBaHUE IO BBIJAHHBIM
BOITPOCaM.

B cooTBeTCTBUH
cmm. 2.5,2.6
[lonoxxenus

6.3. ITacnopTt oHIa OLIEHOYHBIX CPEACTB

Ne KM

KoMmeTeRmH Pesynbrarei 06yuenus 1Rl IRl ol 21314l 5

3HAeT: KJIIACCUYECKHE METO/IbI YHCIICHHOTO PELICHHUs
CHCTEM JIMHEHHBIX anreOpandeckux ypaBHEHHUH, OCHOBHBIC
CHOCOOBI MHTEPIIOIUPOBAHUS (PYHKIHI, OCHOBHBIE
(opMyIbI TPUOTMKEHHOTO BEIYMCIICHUS! HHTETPAJIOB,
OIIK-1 OCHOBHBIE ()OPMYJIIBI YUCIEHHOTO AU hepeHnpoBaHus, HAHAHHHH +
KJIaCCHUECKUE METO/IBI PEIICHHS HETMHEHHBIX YpaBHEHUI
U CHCTEM, OCHOBHBIE METOJIBI pelieHns 3aaa4uu Koy mis
0OBIKHOBEHHOTO A ((hEepEeHIINATBHOTO YPaBHEHHUS TIEPBOTO
MOPSI/IKA B PA3ITUYHBIX MPOCTPAHCTBAX

YMeeT: HaXOAUTh YHUCIIO0 UTepaluii, HeOOXOAUMOE IS
TOCTUKEHUS 3a/1aHHON TOYHOCTH, /1aBaTh OLIEHKY
MOTPEIIHOCTH MPUOIMKEHHBIX (POPMYIT, CTPOUTDH (OPMYIIBI
OIIK-1 YUCIICHHOTO qu(()epeHInpOoBaHUs U UHTETPUPOBAHUS HAHAHHH +
MCXO/1 U3 COOOpaKeHH TOYHOCTH, ITUCATh KOMITBIOTEPHBIE
[IPOTrPaMMBI, PEATU3YIOIIE OCHOBHBIE aITOPUTMBI
YHCIICHHBIX METOJIOB

MeeT NpakTUYECKUI OIIBIT: IPUMEHEHHUS OCHOBHBIX
METOZIOB YMCJIEHHOTO aHAJIN3a; BJIaJIEHUS] HAaBbIKAMU
OIIK-1 MCII0JIb30BaHMS METOJIOB YHCIIEHHOTO MOAEINPOBAHUS IIPU HAHHHHH +
pEIIeHNN IPUKIIATHBIX 33134, UX peaan3aluy ¢ MIOMOUIbIO
MH(POPMAITMOHHBIX TEXHOJIOTHI1

3Haet: - [U-1, BY] ocHOBHBIE TEOpETUYECKHE ACTIEKThI
[1K-12 rpaJUeHTHBIX aJTOPUTMOB, UX KIacCU(PUKAINIO U 00JaCTH + [+ [
MPUMEHEHUS

Ymeert: - [U-1, BY] ucnonb3oBaTh rpaii€HTHHIE
T1K-12 AJTOPUTMBI JUIsl HAXOXKAEHUS YACICHHBIX PEIICHU + H H
MPUKJIAIHBIX 3a]1a4

TumnoBsie KOHTPOJIBHBIC 3alaHUS 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M HH(OPMAIIMOHHOE O0ecriedeHue TUCIUIIIMHBI




IHeuaTHas yyeOHO-MeTOAMYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUmMepamypa:

1. BepxOunkuii B. M. OCHOBBI UHCIICHHBIX METOJIOB : YueO. /s By30B
10 HAINPaBJICHUIO MOJATOT. AUTUIOMUD. crienuanuctoB "[Ipuknannas matemaruka" /
B. M. Bepxouikuii. - M. : Beiciras mkona, 2002. - 847, [1] c.

2. baxsanos H. C. Yucnennsie MeTobl : yuel. mocodue s (hus.-Mart.
cnermansHocTel By3oB / H. C. baxsanos, H. I1. XKuaxkos, I. M. KoGenpkoB ; Mock.
roc. yH-T uM. M. B. JlomoHocoBa. - 7-¢ u3z.. - M. : bunom. Jlabopatopus 3HaHHid,
2011.-636c. : un.

6) OononHumenvbHas Iumepamypa:
1. Kamutkun H. H. Yucnennsie metosibl : Yueb. mocodue jiyist By30B / [lof
pen. A. A. Camapckoro. - M. : Hayka, 1978. - 512 c. : u.

8) omeuecmeenHvle U 3apyOedHCHbIE HCYPHANLL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:
He npenycmorpensl

2) MmemoouuecKue yKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. BreruuciaurenbHas matemaTuka. Yacth 1. YueOHOE mocoOue mo
1a0opaTOpHBIM paboTam.
2. YucieHHBIC METOMBI M KOMITBIOTEPHOE MOJICITMPOBAHUE B PEIICHUH
MaTeMaTHYECKHX 3a1a4

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1. BeruaucaurensHas mateMaruka. acts 1. YuebHoe mocobue 1o
71a00paTOPHBIM padboTam.
2. YwucieHHBbIE METOJBI M KOMITBIOTEPHOE MOJICIUPOBAHUE B PEIICHUHN
MaTeMaTUIECKUX 3a1a4

DJIeKTPOHHAs Y4eOHO-MeTOANYeCKAas IOKYMEeHTaIl U

HanmenoBanue
Bun
Ne pecypca B bubnuorpaduueckoe onrcanme
JHUTEPATypBI .
AJIEKTPOHHOM opme

Bonkos, E.A. UncneHHbIe METOBI. [ DIEKTPOHHBIN pecypc]

Jlomonmurensias | SbC usnarenscrsa | OnextpoH. nan. — CII6. : Jlanp, 2008. — 256 c.

repatypa Jlane http://e.lanbook.com/book/54
JlemunoBud, b.I1. OCHOBBI BHIYUCTUTEIILHON MAaTEMATHKHU.
) OcHoBHas OBbC nznarensctBa |[DnextponHssiii pecype] / B.I1. lemunosuy, .A. Mapon. —
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2. Python Software Foundation-Python (6eccpouno)



[lepedenb ucnonb3yeMbIx NpohecCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manaeix BUHUTU PAH(Geccpouno)

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHue U CIUTTHHbI

No OcHoBHOE 000pyIOBaHNE, CTCH/IbI, MAKETHI, KOMITLIOTEPHAS] TCXHHKA,
Bun 3ansTuii a )_I MPEIYyCTaHOBICHHOE MPOrPaMMHOE 00ECIIEUCHHE, UCTIOIb3yEeMOe JIJIst
i pa3IMYHBIX BUIOB 3aHITUH
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