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Pabouas nmporpamma aucuuiuinHbl «KoMIbloTepHbIE METOIbI 00pab0TKH HU(POBBIX H300paxe-
HUI» COCTaBlIeHa B COOTBETCTBUU C (pefiepalIbHbIM I'OCYAAPCTBEHHBIM 00pa30BaTE/IbHBIM CTaH-
naptoMm Beiciero oopazosanus (OI'OC BO) o Hampasienuto moarotosku 02.03.01 Martemaru-
Ka ¥ KOMIIBIOTEPHbIE HAYKU

: N
[TporpamMmmy cocTaBuI: Q{ QCQ)QC L/k,,g\)

JOLEHT, KaHA. ¢pu3.-Mat. HayKk MapkoBckuii A. H.

Pabouas mporpamma AMCHUIUIMHBI yTBEPKACHA HA 3aceJaHnu Kadeapsl
MaTeMaTH4eCKUX M KOMITBIOTEPHBIX METO/IOB,
nportokos Ne 10 ot 18.04.2023.

3aBenyrommii kKageapoit s -M
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MAaTCMAaTHYCCKHUX U KOMIIbIOTCPHBIX METOO0B JlexxneB A. B.

YTBepkIeHa Ha 3acejaHuu y4eOHO-MEeTOANYECKON KoMuccun (hakynbpTeTa
MaTE€MAaTUKU U KOMIIBIOTEPHBIX HayK, MpoTokoi Ne 3 ot 20.04.2023.

[Tpencenarens YMK dakynbrera MaTeMaTHKU //}vj
1 KoMrbroTepHbIx Hayk [IImaneko C. II.

PenenseHTn!:

Casenko U. B.,  kommepueckuii nupexrop OOO «Pocl' maBBuno»

Huxutun 0. I'., noueHT kadeapsl TeopeTnyeckoil pU3NKN U KOMIBbIOTEPHBIX TEXHOJIOTHI
OI'bBOY BO «KybaHckuit rocy1apCTBEHHBI YHUBEPCUTETY



1 IEJM U 3AJAYUN U3YUYEHUA JTUCHUITJIMHBI

1.1 Heab usydyeHus U CHUTITHAHBI

I[ens nzyuenus: qucuuininHbl «KOMITBIOTEpHBIE METOIBI 00pabOTKH MU(MPOBBIX H300pa-
XKEHUI. popMHUpoBaHUE YrITYyOJICHHBIX 3HAHWHA MO0 MAaTEMAaTHYECKUM MOJICISM MPEACTaBICHUS
UQPPOBBIX W300paKEHUH, METOAaM UX OOpPaOOTKM M aJlrOpUTMaM CXKATHS M BOCCTAHOBJIICHHS
M300pakeHuil.

Ilpeomem wzyueHus: nucHUIUIMHBL «KOMIBIOTEpHBIE METOIBI O00PAaOOTKH IH(PPOBBIX
U300paxeHHiD»: MUPPOBbIC N300pAKCHHSI, 3aKOHOMEPHOCTH, CBOWCTBA M METO/IbI, XapaKTEPHBIE
JUTSL TIPOTIECCOB CXKATHSI M BOCCTAHOBIICHUS H300paKCHUH.

1.2 3agaum AMCHMIIMHBI

Ocnoenbie 3a0auu v3ydeHus: AUCUUIUIMHBI «KOMITbIOTEpHBIE METO/bI 00pabOTKH (-
POBBIX U300paXKCHUN»:

— ToNy4eHHe 0a30BBIX TEOPETHUECKUX CBEICHHH 10 MAaTEeMAaTHYECKUM METoJaM o0pa-
00TKH 1TU(POBBIX U300PAKECHHI;

— 00y4eHHE METO0/1aM TTOCTAaHOBKH OOpaTHBIX 3324 B JJAHHOU MPEIMETHON 00JIacTH;

— peanu3anus aJrOpUTMOB CKATHS U BOCCTAHOBJICHHS HU(POBBIX U300paKeHUN U BU-
3yaliu3anys MoJIy4eHHbBIX PEe3yJIbTaTOB;

— oOpeTeHre HaBBIKOB IIPUMEHEHUS CTAHJIAPTHBIX POTPAMMHBIX CPEACTB VISl PEIICHUS
3aJ1a4 C)KaTHs 1 BOCCTAaHOBJICHUS IIU(PPOBBIX U300paKEHUH;

— TIOBBIIICHUE YPOBHS MAaTEMAaTUYECKOH KyJIbTYPbI H TPAMOTHOCTH CTYJICHTOB.

1.3 MecTo AUCHUILIHHBI B CTPYKTYpe 00pa30BaTeibHON MPOrpaMMbl

Jucuunnuza «KomnbroTepHble METO 16l 00pabOTKH HUPPOBBIX U300pakeHUN» OTHOCUT-
cs K 4acTd, opMupyeMoll yyaCTHUKaMHU 0Opa3oBaTelbHBIX OTHOLIEHUH, Onoka b.1 «/lucuu-
IUTMHBI (MOAYJIH)» U ABJISAETCA AUCUMILUIMHON JUI U3YUYEHMs 110 BBIOOpY.

B cooTBercTBUM C y4eOHBIM IUJIAHOM JaHHAs JAUCLMIUIMHA ABISETCS MOCENyIomei s
qucuuminH «Marematuyeckuil aHainsy», «OyHKIIMOHANBHBIN aHanu3y», «DyHIaMeHTaIbHas U
KOMIIbIOTEpHAs anredpa», «AHaluTHUecKass reoMerpus», «luddepenuunanpHas reomeTpus u
Tonojorus», «KoMnbploTepHas TeOMETpUsi U T€OMETPUUYECKOE MOJeIUpoBaHue», «CToxacTuue-
CKHMH aHanu3», «/luckpeTHas MareMaTuka, MaTeMaTHYECKasl JIOTMKA U UX MPHIOKEHUS B MaTe-
MaTHKE M KOMIIBIOTEPHBIX Haykax», «/{uddepenuuanbupie ypaBHeHUS», «YpaBHEHUS B 4acT-
HBIX NMPOU3BOAHBIXY», «DPusnka», «TexHonorun nporpaMMmupoBanus U padbotel Ha OBM», «Co-
BpPEMEHHbIE KOMIIBIOTEPHBIE TEXHOJIOTUN», «MeTosl onTUMu3aimn», «KoMOHaTOpHBIE aNro-
pUTMBDY, «OCHOBBI KOMIIBIOTEPHBIX HAYK.

Nzyuenne mucuuniansabl «KommbroTepHble MeTOJbl 00pabOTKH LU(POBBIX H300paxe-
HUI» HEOOXOAMMO JJIsi OCBOSHMSI JUCHUILIMHBI «Pacrno3HaBaHre o0pa3oB U MHTEJUIEKTYallbHbIE
CHCTEMBI», MPOXOXKACHUS MPEIAUNIOMHON MPAKTUKKU M 3aIIUTHI BHITYCKHOM KBalM(UKALMOH-
HOU paboTHI.

1.4 TlepeuyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHs 110 JMCHHUILIMHE,
COOTHECEHHBIX C IVIAHUPYEMBbIMH pe3y/JbTaTaMH OCBOEHHS 00pa30BaTe/LHOM
NPOrpaMMmblI

HpOLICCC HU3YUCHUA JUCHUIIIIMHBI ((KOMHBIOTCpHLIC METOAbI 06pa60TKI/I LII/I(I)pOBBIX
1/1306pa>1<eH1/1171» HaITpaBJICH Ha (bOpMI/IpOBaHI/IC y 06y11a101u1/1xc;1 CJICAYIOMIUX KOMIIETEHIIHIA.

Kona u HanmeHnoBaHue nHaUKaTopa™
JOCTHUKEHHS] KOMITIETEHIIUU
IIK-1 — CnocobeH aeMOHCTpUpOBaTh 0a30Bble 3HAHHSI MATEMAaTHUYECKUX U €CTECTBEHHBIX
HayK, OCHOB IIPOrPaMMHPOBAHUs U MHOOPMAITMOHHBIX TEXHOJIOTHI

PCSyJ'ILTaTLI O6y‘-ICHI/I}I 110 JUCHHUITIIMHE




Kon n nanmeHnoBanue naaukatopa™
IOCTHIKEHUS KOMIIETEHIIUU

Pe3y.HLTaTI>I OGy‘-ICHI/ISI 110 JUCHUIIIIMHEC

IIK-1.1 — J/IleMOHCTpHUpPYET HABBIKU pe-
LICHUS 3a/1a4 MAaTEMaTUYECKOTr0 aHaJU-
3a, TUHEWHOH anreOpsl U aHATUTHYC-
CKO# reoMeTpuH, UCIIONB3ys (hyH/Ia-
MEHTAJIbHBIE 3HAHMUSI, TOJIyYE€HHBIC B
00JacT JaHHBIX MATEMATUYCCKHUX JHC-
[UTUTHH

3HaeT OCHOBHBIE METOJIbI KPUTHYECKOTO aHAIN3a U
OCHOBBI CHCTEMHOT0 MOAX0/1a KaK OOIIEHAyYHOTO
MeToa

VYMmeer aHanu3upoBaTh 3a/1a4y, UCIOJIb3Ys OCHOBBI
KPUTHYECKOI0 aHAJIM3a U CUCTEMHOI0 NOJIX0/a

YMeeT oCymecTBIATh MOUCK HEOOXOTUMOM JIs
pelleHus OCTaBIeHHOM 3a1auu uH(popmanuu,
KPUTHYECKH OLICHUBASI HAZEAKHOCTD Pa3JIMYHBIX
HMCTOYHUKOB HH(GOpMaIuu

IIK-1.2 — JIeMOHCTpUpPYET HABBIKH IIPO-
rpaMMHUPOBAHUS TTOATOTOBJICHHBIX aJl-
TOPUTMOB PEIICHHUS BBIYUCIUTEIBHBIX
3aJ1a4, pa3pabOTKU CTPYKTYpBI U IPO-
rpaMMHUPOBAHUS PEISIIMOHHBIX 0a3
JAHHBIX, a TAKXKe SKCIEPTHBIX CUCTEM

3HaeT NPUHLIMIIBI, KPUTEPHUH, TPABUIIA IOCTPOEHUS
CY’KJIEHHsI U OLIEHOK

YMmeeT popmMupoBaTh COOCTBEHHBIE CYKICHUS U
OLIEHKH, IPAaMOTHO H JIOTUYHO apryMEHTUPYS CBOIO
TOUKY 3pEHHS

YmMmeer IMPUMCHATH TCOPECTUICCKUC 3HAHUA B PCLIC-
HHU IIPAKTUYCCKUX 3a1a4

IIK-1.3 — Biageer ceTeBBIMU TEXHOJIO-
TUSIMH, B TOM YHCJIe, OCHOBAaMH TCOPUHU
HEHUPOHHBIX CETEN

3HaeT OCHOBHEIC IMPUHIMUIIBI TIOCTPOCHHA BbBIYHC-
JIMTEIBHOM TEXHOJIOTHH CETEBOr0 THUMA

YMeeT BbIOpaTh MPOrpaMMHOE 00ECTIEYEHUE [
pEILIeHNs TOCTABJIEHHOW 3a/1a4M, B TOM YHUCIIE —
TOIIOJIOTMK0 HEHPOHHOM CETH

Bnageer metoaukaMu OTIagKH CETEBBIX IIporpamMmm

IIK-1.4 — CoOupaer u aHaTU3UPYyeT
HAaY4HO- TEXHUYECKYI0 HH(POPMAIIHIO C
y4eToM 0a30BbIX MPEACTaBICHUH, MO-
JTy4EeHHBIX B 001acTu (hyHIaMEHTalb-
HOW MaTeMaTHKH, MEXaHUKH, €CTe-
CTBEHHBIX HayK, IPOTPaMMHPOBAHHS U
WHGOPMAIIMOHHBIX TEXHOJIOTHIA

3HaeT OCHOBHBIE (PYHKIIMM MATEMATHUYECKUX ITaKe-
TOB IIPOrpamM JJisl IPOBEACHUS CUMBOJIMYECKUX
BBIYMCIICHHUI

YmMmeer IIpOBOAUTDH (1)OpMaJ'II>HHe J0Ka3aTCIbCTBa
MAaTeMaTUYCCKUX PE3YJIbTATOB HA OCHOBC aKCHOMaA-
THUYCCKHU 3aJaHHBIX CBOMCTB OOBEKTOB U onepaunﬁ

Brnaneer HaBbIkaMu oOecrieueHus: KOPPEKTHOCTH
BBINOJIHEHUS aJredpandecKux ornepanuii KOMIbo-
TEPHBIMU CPEJCTBAMHU

IIK-4 — Cnoco0eH npenoaaBaTte MaTeMaTHKy U MH(MOPMATUKY B CpeHEH LIKoJe, Crelualb-
HBIX y4e€OHBIX 3aBEJICHUSIX Ha OCHOBE MOJIYYEHHOI0 (DyHAaMEHTaIbHOrO 00pa30BaHus U Hay4-

HOI'O MUPOBO33pPCHUSA

ITK-4.1 — IlonuMaeT 1 00BACHSIET Me-
CTO MPENOAABAEMOro NPEeIMETA B
CTPYKTYpE yueOHOU 1eITeTbHOCTH;
BO3MO>KHOCTH TIpeIMeTa 1o (hOpMHUPO-
BaHUI0 Y Y /I; crienranbHble IPUEMBI
BOBJICYEHUS B YUEOHYIO JIEATETLHOCTh
0 MPeAMETY 00yUarouXcs ¢ pa3sHbIMU
o0pa3oBaTeNbHBIMH TOTPEOHOCTAMU;
yCTaHABIMBATh KOHTAKTHI C 00yUaro-
IIUMUCS PA3HOTO BO3pAcTa U UX pPOIH-
TeIsIMU (3aKOHHBIMU MPEJCTABUTEISA-
MH), APYTUMH TI€IarOTUIECKUMH 1
WHBIMH PaOOTHHKAMU; COBPEMEHHBIE
MeJarOTHYECKUE TEXHOJIOTHH peaanu3a-
MY KOMITIETEHTHOCTHOT'O ITOAX04a C
Y4€TOM BO3PACTHBIX U UHJIUBUAYallb-

3HaeT OCHOBHBIC TIOHSATHS, METOIBI M PE3YIbTATHI
TeoprH 00pabOTKH HUPPOBBIX U300paKEHUI

YMeeT pemath TUIIOBBIE 33]1a4l 00pabOTKH LU ]-
POBBIX U300paXKeHUH

Brnaneer HaBbIKaMu TpUMEHEHHS METOZOB 00pa-
60TKH 1H(POBBIX N300pAKEHUN




Kox n HanMeHoBaHMe HHIAMKATOpa™
TOCTHKEHUS KOMITETEHITUU
HBIX 0COOCHHOCTEH 00YyJaronuxcs; Me-
TOJIbI ¥ TEXHOJIOTHH MOJIUKYJIBTYPHOTO,
mudepeHIMPOBaHHOTO U Pa3BUBAIO-
1IEr0 00y4YEeHUs

Pe3y.HLTaTI>I OGy‘-ICHI/ISI 110 JUCHUIIIIMHEC

IIK-4.3 — Bnazneer HaBbIKaMH 00yue- 3HaeT OCHOBbI METO/I0JIOTMH NIPENOJaBaHUS TEO-
HUS U TUArHOCTUKHU 00pa30BaTEIbHBIX | pUU 00pabOTKH ITU(POBBIX U300paKCHUI
Pe3yIbTATOB C YYETOM CIICHU(PUKU YMeer cucTeMaTH3UPOBAaHHO M3JIaraTh OCHOBHBIC
y4eOHOU JUCIHUILTUHBI U peaTbHBIX MOHSATHUS U PE3YJIBTAThl TEOpUU 00pabOTKHU 1T ppo-
y4eOHBIX BO3MOKHOCTEH BCEX KaTero- BBIX M300paXeHUN

puii 00ydaromuxcs; IpUeMaMu OLCHKU | BiiajieeT HaBbIKaMU MPETIOaBAHUSA OCHOB TEOPHU
o0pa3oBaTeNnbHbIX PE3YyIbTaTOB: (hop- 00paboTKu UGPOBBIX U300paKEHHI

MHPYEMBIX B IIPENOAaBAEMOM IIPEIMETE
IIPEIMETHBIX U METANPEIMETHBIX KOM-
METEHIINH, a TAaKXKe OCYLIECTBIIATD
(COBMECTHO € IICUXOJIOTOM) MOHMTO-
PUHT JMYHOCTHBIX XapaKTEPUCTHK

2 CTPYKTYPA U COAEP)KAHUE JUCHUITJIMHBI

2.1 Pacnpenesenue TPyI0EMKOCTH JUCUMILIMHBI 10 BUIaM padoT

OO0mas TpyI0éMKOCTh JUCIUTUIMHBI COCTABIISICT 2 3a4. €. PacmpenencHue 4acoB 1Mo BH-
naM y4eOHO# paboThl peACTaBIeHO B TaOJIHUIIE.

. TpynoeMKocTb, 4acoB
Bun yuebnoit pabotsl Boero 8 cemectp

KonrakTHasi paboTa, B TOM YHCJIe: 34,2 34,2
AyIuTOpHBIE 3aHATHS (BCEro) 30 30
B ToMm unce:
3aHATHA NEKIINOHHOIO TUIIA 10 10
JlabopaTopHbIe 3aHITHS 20 20
HNuas koHTaKTHasi padora: 4,2 4,2
Kontposb camocrositensHOM padotsl (KCP) 4 4
ITpomesxytounas arrectauus (MKP) 0,2 0,2
CamocrosiTejibHAasi paboTa, B TOM YHCJI€: 37,8 37,8
popaboTKa y4eOHOro (TeOpeTHUECKOro) 10 10
MaTepuaa
ITonroroBka Kk 1a00opaTOpHBIM paboTam 20 20
[TonroToBKa K TEKynieMy KOHTPOJIIO 7,8 7,8
KonTpoJis: - -
IToaroroBka K 3K3amMeHy — —

4acoB 72 72
Oo1mas Tpyaoem- B TOM YHCJIE 34,2 34,2
KOCTh KOHTaKTHasl paboTa

3ad4. eI. 2 2




2.2 CTpyKTypa AMCUMILIUHBI

Pacnpenenenue BUIOB yueOHOH pabOThI M UX TPYILOEMKOCTH IO pa3aeiaM AUCHUIUINHBI

IMpEaACTaBJICHEI B Ta6J'II/II_[e.

KonnuectBo yacos
Ne Bhe-
pa3- | HaumenoBanue pasaenon Beero AynuropHas paboTa ayJUTOpHAas
nena pabota
JI 113 JIP CPC
1 OOume cBeneHus 5.8 9 B B 3.8
0 M300paKEHUAX
2 |SVD-cxatue 24 4 — 8 12
3 |Texnomorus jpeg 20 2 — 6 12
4 |Monudukaus anropuTMoB 18 2 — 6 10
3 HUTOI'O no paznenam 67.8 10 3 20 37.8
JUCITUTUTAHBI
— |[KCP 4 — — — 4
— |(MKP 0,2 — — — 0,2
IToaroroBka k _ _ _ _ _
TEKYIIEMY KOHTPOJIIO
OO0mmas TpyI0eMKOCTh 72 10 - 20 42
O IUCLIAIUIAHE

[Tpumeuanue: JI — nexuun, [13 — npakruueckue 3ansatus, JIP — naboparopusie 3anarus, CPC —

CaMOCTOATCIIbHAsA pa60Ta CTYACHTA

2.3 Copaepxanue pa3aeoB TUCHUTLTAHBI

2.3.1 3aHgTus JEKUUOHHOIO TUIA

[lepedens 3aHATHI JEKIMOHHOTO TUIIA U UX KPATKOE COJIEPKaHUE TIPEICTABIICH B Ta0IHU-
re. DopMaMu TEKYIIET0 KOHTPOJIS SBISIOTCS YCTHBIN omnpoc (YO) u nuceMenHsit onpoc (I110).

dopma
Ne | HaummenoBanwue paszzaena Coneprxanue paszziena TEKYIETo
KOHTPOJIS
1 |O06wme cBeneHust ®dwusuka u GU3NOIOTUS 3PEHUSL. YO
0 U300paKEeHUAX KommbrorepHoe npeacTaBieHue H300paskeHHIA.
CpaBHeHue H300paXKeHNi, HOPMBI
2 |SVD-cxarue CuHrynspHoe pas3jio)keHUe MaTPUIIbI. YO, 11O
Cxkarue, I1aBHas 4acTb.
MeTo MaKCUMU3alliu CTOJI01I0B
3 |Texnonorus jpeg Pa3noxxenne @ypbe, OCHOBHBIE CBOWCTBA. YO, 11O
KBanroBanue, @ypbe-cxaTue.
Cxartue 6e3 notepb, aroput™ Xaddpmana
4  Monudukauus anroput-  |CriaaxuBaHue U300paKeHH. YO, I10
MOB KoHueHnTprupoBanue n3o0paxxeHuil.
HrepanmoHHOe criakxnuBaHue

2.3.2 3aHATH CEMHUHAPCKOTO THIA

3ansaTus CCMHUHApPCKOI'o TUIla y‘{e6HBIM IJIaHOM HC IPCAYCMOTPCHHBI.




2.3.3 JlabopaTopHble 3aHATHS

Pacnipenenenre mabopaTOpHBIX 3aHATUH MO paslenaM IUCHUIUIMHBI MPEICTABICHO B
tabnuie. DopmamMu TEKYIIETO KOHTPOJIS SBIAIOTCS yCTHBIN omnpoc (YO) ¥ MUChbMEHHBIN OIpoc

(I1O).
dopma
HaumenoBanue
No pasena HaumenoBanue nabopatopHbix padboT TEKYIIETO
KOHTPOJIS
1 |OOwmwue cBeneHus - -
0 M300PAKEHUIX
2 |SVD-cxkarue CuHTyIsSIpHOE Pa3I0’)KeHUE MaTPHUIIBI. YO, I10
Cokatue, TJIaBHas 4acTh.
MeTton makcumuzanuu ctoiouoB. Pabora c
n3zobpaxxenuem. Iloctpoenne anropurMoB
SVD-cxkatus npu pa3aumaHOM KOJUYECTBE CHH-
TYJISIPHBIX YUCEIl
3 |TexHonorus jpeg PaGora ¢ nzobpaxenuem. [loctpoenue YO, I10
QIITOPUTMOB jpeg-CxKATHS MPU PAITUYHOM
KOJIMYECTBE TAPMOHHUK B pa3iioskeHuu Dypbe
4  Monudukauus anroput- |Pabota ¢ uzodpaxenuem. [loctpoenne YO, I10

MOB

QITOPUTMOB CIVIAKUBAHUS U300paKeHUsI U
KOHIIEHTPUPOBAHUE U300parKEeHUSI.
Momudukarms anroputMoB SVD-cxatus u
jpeg-cxarusi. TepalinoHHOE CriiaKMBaHHUE

2.3.4 TlpumepHas TeMaTHKa KypCOBBIX paboT (IIPOEKTOB)

BrimonHenue KypcoBbIx paboT (IIPOEKTOB) Y4€OHBIM IJIAHOM HE IPEAYCMOTPEHO.

2.4 TlepeyeHb y4eOHO-METOIUYECKOTO 00ecedeHUsl
JJIS CAMOCTOSITeJIbHOM PadoThl 00y4aIMXCcs MO AUCHUILINHE

CamocrodrenbHas paboTa CTYACHTOB 0 AUCLUUIUIMHE BKIIIOYAET CIEAYIOIINE BUJIBI 1€s-
TEIbHOCTH:
— IpopaboTKy M aHAJU3 JEKIIMOHHOTO MaTepuana;

— U3y4eHue yueOHOM! JInTepaTyphl;

— nouck nHpopmanuu B ceti IHTEpHET Mo pa3IMuHbIM BOIIPOCAM;
— peuleHue 3a1a4 110 TeEMaM Kypca;

— paboTy ¢ Bompocamu Jijisl CaMOIIPOBEPKH;

— MOATOTOBKY K KOHTPOJILHOHN paboTe;

— IIOATrOTOBKY K 3a4€TYy.

Hepequb y‘le6HO'MeTOI[I/I‘IeCKOFO obecnieueHUs AUCHUIUIUHEBI ITPEACTABJICH B Ta6J'II/II_[e.

Bun camocTosTeapHOM
paboThI

[Tepeuenpb yueOHO-METOAMUECKOTO 00ECTIEYCHHSI JUCIUTUIMHBI
IO BBITIOJIHEHUIO CaMOCTOSITENIbHOM pabOThI

IToaroroska K TeKyILe-
MY KOHTPOJIIO

1. Metoauueckue yka3aHus JUIs MIOATOTOBKU K 3aHATHUSAM JIEK-
LIMOHHOTO U CEMHHAPCKOT0 THUIA. Y TBEPXKACHBI HA 3aceJaHUuU
CoBera (pakynpTeTa MaTEeMAaTUKH U KOMIIBIOTEPHBIX HayK
OI'bOY BO «Ky6I'Y». Ilpotokon Ne 5 ot 05 mast 2022 .

2. Meronuyeckrue yKa3aHUsl 1O BBIIOJHEHHUIO CAMOCTOSITEINb-
HOM paboThl oOywarommxcs. YTBepkIeHbl Ha 3acenanuu Co-
BeTa (hakyibTeTa MaTeMaTHKH U KOMIIBIOTEPHBIX HayK




OI'BOY BO «Kyo6I'Y». ITporokoa Ne 5 ot 05 mas 2022 T.

3. Meronuueckue yka3aHHs IO MCIIOJIB30BAaHUIO MHTEPAKTHB-
HBIX METOA0B oOyueHMs. YTBepxAeHbl Ha 3acenanuu Coera
(bakynpTeTa MaTeMaTUKH M KomnbioTepHbiXx Hayk PI'BOY BO
«KyoI'Y». I[Ipotokon Ne 5t ot 05 mas 2022 r.

4. Metonuyeckue ykasaHHs MO MOATOTOBKE 3cce, pedeparos,
KYpCOBBIX paboT. YTBepxkAeHbl Ha 3aceqanuu Cosera paxyib-
T€Ta MaTeMaTUKM M KommbloTepHbIXx Hayk PI'BOY BO
«KyoI'Y». I[Ipotokon Ne 5t ot 05 mas 2022 r.

2. |BemosiHeHHE 1abopa-
TOPHBIX padoT U pac-
YEeTHO-TPapUIECKUX
3alaHuI

1. Meroanueckre yka3aHUsS MO BBINOJIHEHUIO J1aOOPaTOPHBIX
pabot. Y1Bepkaensl Ha 3acenanun CoBeTa (hakynbreTa MaTe-
MaTtuku ¥ KomnbloTepHbix Hayk @I'BOY BO «KyoI'V». Ilpo-
TokoJ Ne 5 ot 05 mas 2022 r.

2. Meronuyeckue YyKa3aHHUsA II0 BBIINOJIHEHHIO pacyeTHO-
rpaduueckux 3adaHuid. YTBepxkAeHbl Ha 3acenanun Cosera
(akynpTeTa MaTeMaTUKU M KommnbloTepHbX Hayk PI'BOY BO
«Ky6I'Y». [Iporokon Ne 5 ot 05 mas 2022 r.

3. |[loxmroroBka u odopm-
JICHUE OTYETOB I10
MPAKTHKE

1. MeTtoauueckue ykazaHHs MO TOATOTOBKE M O(OPMIICHHUIO
oT4eTa M0 NpakTUKe. YTBepxKAeHbl Ha 3acenanuu Cosera ¢a-
KyJbT€Ta MaTeMaTUKH U KoMmmbloTepHbIXx Hayk ®I'BOY BO
«KyoI'Y». IIporokon Ne 5 ot 05 mas 2022 r.

4. |BrimonHeHME U 3alIUTa
BBIITYCKHON KBanu(u-
KallMOHHOW paboThI

1. MeTtoanueckue yka3aHHs 10 BBIMOJHEHUIO U 3alllUTE BbI-
MyCKHOM KBaM(UKAIIMOHHON paboThl (OakanaBpuar, Maru-
cTparypa, CrenuaiuTeT). Y TBepKaeHbl Ha 3acenanun CoBera
(akynpTeTa MaTeMaTUKU M KommnbloTepHbIX Hayk PI'BOY BO
«Ky6I'Y». IIporokon Ne 5 ot 05 mas 2022 1.

VY4ebHO-MeToIMUeCKHe MaTepualbl JUIl CaMOCTOSTEIbHOH pPaboThl OOydarOIMIMXCS M3
YuCiIa MHBAJIUIOB U JIUI] C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) mpenpocraBnstoTcs
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 37JOPOBBS M BOCIIPUITHS UH(DOpMALIUU:

JInst a1 ¢ HapyIeHUs MU 3pEHUS:

— B lle4yaTHOU (hopMe yBeIMUYEHHBIM HIPU(TOM;

— B (hopMe 2IEKTPOHHOTO TJOKYMEHTA;

— B popMe ayaunodaiina;

— B reyatHo (opme Ha s3bike bpaitns.
JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOH (opme;

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
JUist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATENILHOTO amnmapaTta:

— B TIeYaTHOM (opme;

— B popMe JIEKTPOHHOTO IOKYMEHTA;

— B (popme ayamnodaiina.

JlaHHBIH MepedyeHb MOXET ObITh KOHKPETU3UPOBAaH B 3aBUCUMOCTH OT KOHTUHTEHTa 00Y-

Yaromuxcs.




3 OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

Jlst 6omee 3(pPeKTUBHOTO BOCTIPUATHS MaTepHalia 4acTh JICKIIUN U JIa0OpaTOPHBIX 3aHs-
TUH MPOBOJUTCSI C NPUMEHEHUEM MYJIBTUMEIUITHOIO 000pyI0BaHUS — KOMIUIEKCA annaparHo-
IPOTPAMMHBIX CPEJICTB, TIO3BOJISIFOIIUX ITOJIB30BATEI0 paboTaTh ¢ rpaduKoi, TEKCTOM, 3BYKOM,
BUJICO U JIp., OPTAaHU30BAaHHBIMU B BHJIE €AUHON HH()OPMAITMOHHON CPEIbl.

4 OHEHOYHBIE CPEJACTBA JJIs1 TEKYHIEI'O KOHTPOJISA
YCHEBAEMOCTH U TIPOMEXXYTOUYHOM ATTECTAIIAH

HpI/IMepBI THUIIOBBIX 3aﬂaHHﬁ IJI TEKYILIECTO KOHTPOJIA YCIIEBACMOCTH.

3amaua 1.

Co3nate nporpammy, peaau3yrouyto anroput™m SVD-cxkaTus [uppoBoro n300pa’keHUs.
[TpoBecTn pacyeTsl CKaTHs pa3HOTO KauecTBa CXKATHUA: OTIMYHOE, XOpollee, CpeaHee, MI0Xoe.
[ToacunTarh KOAPPHUIUEHT CKATHUS.

3agaua 2.

Co3znaTh porpaMmy, peain3yIoNyr0 aIrOPUTM jpeg-CKaTHs IMUPPOBOTO U300PaAKCHHSI.
[TpoBecTu pacueThl cKaTHsS Pa3HOrO KavyecTBa CXKATHs: OTIUYHOE, XOpOollee, cpeHee, MIoXoe.
[ToacunTarh KOXPPUIUEHT CKATHSA.

3agaua 3.

Co3matpe porpaMMy, peagn3yonlylo aITOPUTM Pa3JIoKeHUs HH(POBOTO H300pakeHus A
Ha TAapMOHHMYECKYIO U OPTOrOHANIBbHYIO cocTaBisaomyo: A=G+H. [Iposectu criiaxxusanue opro-
TOHAIBHOM cocTaBisiromei H 1 mpuMeHuTs K Hell jpeg-cxxarue. [IpoBecTu pacdeTsl cxxaTus pas-
HOT'O KayecTBa CXKaTus: OTIMYHOE, XOpolllee, cpeanee, mioxoe. [loncuntars ko3 pumeHT cxa-
THS.

3anaua 4.

Co3aate nporpaMMy, peaan3yoLlylo aIrOPUTM Pa3IoKeHUs LU(POBOTo U300paxeHus A
Ha TApMOHMYECKYIO U OPTOTOHANIbHYIO cocTaBisionyto: A=G+H. [IpoBecTy KOHIIEHTpUpPOBaHUE
OpTOroHanbHOM cocrtasisitomied H n npumenuts k Helt SVD-ckarue. IIpoBectu pacders! cxa-
THSl pa3HOTO KauecTBa CXKaTUsl: OTIIMYHOE, XOpollee, cpennee, miuoxoe. [logcuntate kodadduiiu-
€HT CoKaTHsl.

Ilepeuenp BOpoCOB Ul MOATOTOBKH K 3a4€Ty u KoHTposst CPC.
KomneloTepHoe npeacTaBieHne n300paxeHNui.

CpaBHenue nzoopaxxenuit, Lo- Hopma, Hopma Ppobenunyca.

Pasznoxenue Oypre, paseHctso Ilapcesans.

Kocunyc-paznoxenue, Gopmyisl K03PHUIIMEHTOB.

Anroput™ Xaddmana.

CuHrynspHOE pa3yioKeHNE MaTPULIbl, CYyILIECTBOBAHHE.

Hopma ®@pobenunyca, BEIYUCIEHUE CUHTYIIIPHBIMU YUCIIAMH.
[TonmpocTpaHCTBO TApMOHMUYECKUX (PYHKIIMM, TOJIHAS CUCTEMA, aJITOPUTM.
[ToanpocTpancTBO rapMoHHYecKuX GyHKLIUH, TemMmMma HoBrkoBa.
CrnexTpanbHble 3a7auu, CTA0MIM3aIs PEeHIeHUH 3a/1a4 TEeIIONPOBOAHOCTH.
Wurepnperanus pemenuid ypapaenus Ilyaccona, csoicrsa.

CriaxuBaHue n300paxeHuit, oOpaTHas onepanusi.

KonuentpupoBanue nzodpaxenuii, oopaTHasi onepanus.

[Tpocras uaeHTUGUKALMS H300paKEHUI.

LCoNoOAWNE

N Y ol o
rPONEO

Onenka «3a4TeHO» BBICTABISAETCS IIPU YCIOBUH, YTO CTYJEHT IIPOSBUII 3HAHUS OCHOBHO-
o MHHUMYMa U3Y4E€HHOTO MaTepuaia B 00beMe, HEOOXOIUMOM JUIsl TIOCIEAYIOUIEr0 00yYeHHU .



HpaKTquCKOG 3aJaHUC BBIIIOJIHCHO, BO3MOXXHO, HE B IIOJIHOM OG"béMe, HUMCHOTCA OTACIIbHBIC HE-
TOYHOCTH M OIKMOKH.

Onenka «He 3a4TeH0» BBICTABIIACTCS MPHU YCIOBUH, YTO OOHAPYKEHBI CYIECTBCHHBIC
po0Oelibl B 3HAHHMM OCHOBHOTO MarepHalia, [IpakTHdeckoe 3a/laHue BBIMOJIHEHO HE B IIOJHOM
06’béMe, UMCHOTCA CYIJ_IGCTBGHHBIC OH_II/I6KI/I, OKOHYATCJIbHBIX OTBECTOB HE HOJIy‘-ICHO.

5 MEPEYEHb OCHOBHOM U J_IOHQJIHI/ITEJILHOFI YUYEBHOU
JUTEPATYPbBI, HEOBXOJUMOM JAJ1s1 OCBOEHHU S JUCILUIIINHBI

5.1 YueOHasn nuTepatypa

1. Caburos, K.b. YpaBHenus MareMaruueckoi pu3uku [DneKTpoHHBIN pecypce] : yuel. —
OnekTpoH. naH. — MockBa : @Pusmaraut, 2013. — 352 c¢. — Pexum pgocrymna:
https://e.lanbook.com/book/59660

2. EmenbsaoB B.M. YpaBHenus MmareMatuueckor Gusuku. [IpakTHKyMm 1o perieHuro 3a-
nad: yde6. mocoobme / B.M. EmenwsnoB, E.A. Pwibakuna. — DnexktpoH. jgaH. — CaHKT-
[TetepOypr : Jlanp, 2016. — 216 c. - ISBN 978-5-8114-0863-4 — [DneKTpoHHBINA pecypc]. —
URL.: https://e.lanbook.com/book/71748

3. Mypamkun B. I'. MHxeHepHble U HaydHbIE pacueThl B MPOrPaMMHOM KOMILJIEKCE
MathCAD: yuebnoe mocobue. — Camapa: CI'ACY, 2011. — 84 c. — Pexum pocryma:
http://biblioclub.ru/index.php?page=book_red&id=143487&sr=1

5.2 Ilepuoanyeckue U3TaAHUSA

1. BerunciurenbHbIe METOIBI U IPOTrPAMMHUPOBAHKE. DJICKTPOHHBIN HAYYHBIHN KypHa
HUBI] MI'Y (Hay4yHo-uccneaoBaTelIbCKUi BBIYUCIUTENbHBIN IIEHTP MOCKOBCKOTO TOCyaap-
cTBeHHOro yHuBepcutera uM. M.B. JlomonocoBa). — Pesxum noctyma: http://num-
meth.srcc.msu.ru.

2. Cubupckue 2IeKTPOHHBIE MAaTEMaTHYECKUE U3BECTHUS, DJICKTPOHHBIN HAYIHBIH Kyp-
HaJI THCTUTYTA MATCMATHUKHU UM. CobomeBa CI/I6I/IpCKOFO OTACIICHUA Poccuiickoi aKkaacMHuun
Hayk. — Pexxum mpoctyna: http://semr.math.nsc.ru/indexru.html.

5.3 UHTepHeT-pecypchl, B TOM YHCJe COBpeMeHHbIe NpodeccuoHaIbHbIE
0a3bl JaHHBIX U HH(OPMAIHOHHBIE CIIPABOYHbIE CHCTEMbI

1. OBC «YuuBepcuterckas oubnmuoteka online». Pexxum poctyma: www.biblioclub.ru.

2. OBC m3natenbctBa «Jlauby. Pexxum moctyma: http://e.lanbook.com.

3. DBC «Opaiit». Pexxum nocrymna: http://www.biblio-online.ru.

4. ObC «ZNANIUM.COMp». Pexxum moctymna: Www.znanium.com.

5. Cnucox murepatypel mo MathCAD. OOpa3oBaTenbHbIii MaTeMaTHUYECKHUN CaWT:
http://www.exponenta.ru/soft/mathcad/mathcad_book.asp.

Ipodeccuonanbubie 6a3bl JAHHBIX:

1. Hayunas snextponnas oubnmuoteka (HOB) http://www.elibrary.ru/

2. HarmmonanpHas 3JIeKTpOHHAsE OMOIHOTEKa (JOCTYIT K DIEKTPOHHOW OMOIHOTEKE JTHC-
cepranmii Poccutickoii rocynapctBennoi oudamorexu (PI'B) https://rusneb.ru/

3. «Jlextopuym TBy» http://www.lektorium.tv/

4. Yuusepcurterckas uHdopmanuonnas cucrema POCCHUS http://uisrussia.msu.ru

Pecypcbl cBoOOAHOIO OCTYMA:
1. KuGepJlenunka (http://cyberleninka.ru/);
2. ®epepanbublii noptan «Poccuiickoe odpazoBanue» http://www.edu.ru/;
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3. HWudopmanmonnas cucrema «EnnHoe OKHO AOCTyIa K 00pa3oBaTeIbHBIM pecypcamy
http://window.edu.ru/;

4. EnunHas xoJuleKIus [u(ppoBbIX 00pa3oBaTebHbIX pecypcos http://school-
collection.edu.ru/ .

5. ®enepanbHbBIN HEHTP HHPOPMALMOHHO-00PA30BATEIBHBIX PECYPCOB
(http://fcior.edu.ru/);

6. Cnyx0a TeMaTH4YeCKHUX TOJIKOBBIX clioBapeit hitp://www.glossary.ru/;

7. Cnosapu u sHImkioneuu http://dic.academic.ru/;

8. OOpazoBarenbHbIi mopTan «Y4eda» http://www.ucheba.com/;

Co0OcTBeHHbIE YJIEKTPOHHBIE 00pa3oBaTeIbHble U HHPOPMAIMOHHBbIE PecypChl
KyoI'y:

1. Cpena MoayasHOro JuHAMUYeckoro ooydenus http://moodle.kubsu.ru

2. baza yueOHBIX MIIaHOB, y4eOHO-METOAMUYECKUX KOMIUIEKCOB, TyOIMKaIUil 1 KOH]e-
pennwmii http://mschool.kubsu.ru/

3. bubmmoreka nHpOpMALMOHHBIX pecypcoB Kadeapsl HHPOPMALMOHHBIX 00pa3oBa-
TeJBHBIX TexHomorui http://mschool.kubsu.ru;

4. DnekrponHsblii apxuB gokymentoB KyoI'Y _http://docspace.kubsu.ru/

5. DnekTpoHHBIE 00pa3oBaTeIbHBIC PeCypChl Kadeapsl HHOOPMALMOHHBIX CHUCTEM H
TexHojoruil B oopazosanuu Kyol'Y u Hayuno-meroanueckoro xypHaina "LLHKOJIBHBIE
I'OJIbI" http://icdau.kubsu.ru/

5.4 IlepeyeHb HEOOXOAUMOIO MPOTPAMMHOI0 O0ecTedeHust

B xo/ie u3y4eHus: NaHHOW TUCIMIUTMHBI MOYET UCIIOJIb30BaThCS CIEAYIONIEe MPOrpaMM-
HOE o0ecreueHue:
— wmarematnueckuii maker MathCAD;
— HHTEepHET-Opay3epsl s IPOCMOTpa CalToB B ceTu MIHTEpHeT.

6 METOJUYECKHUE YKA3AHUSA JJI51 OBYYAIOLUXCSA
1O OCBOEHUMIO N CHUIIJIMHBbI

VY4eOHbli T1aH no aucuuiuiiHe «KoMIbloTepHble MeTO/bl 00paboTKH HHU(POBBIX H300-
paKkeHUil» TpeaycMaTpuBaeT MPOBEICHIE BHEAYTUTOPHOM CaMOCTOSATENBHOM paboTHI CTyIeH-
TOoB. OCHOBHAs LIeJIb CAMOCTOATENbHOM pabOThl CTYAEHTOB COCTOUT B 3aKpEINJICHUHU, pacIIupe-
HUM W YTIyOJIeHUH 3HaHUM MaTepualia, M3y4aeMoro Ha ayJIUTOPHBIX 3aHATHUSAX, (OPMHPOBAHUHU
HaBBIKOB MCCJIEI0BATEIBLCKOM pabOThI U MOBBIIEHUH 00pa30BaTeIbHOIO YPOBHS CTYIECHTOB 0e3
HETIOCPECTBEHHOT'0 Y4acTHs IPETo1aBaTels.

7 MATEPHAJBHO-TEXHUYECKASI BA3A, HEOBXO/IMMASI
JUISI OCYILECTBJIEHUSI OBPA30OBATEJBHOI'O MIPOLIECCA
MO TUCLUTIJINHE

Pacnipenenenue BUAOB MaTepuaIbHO-TEXHUYECKOTO OOECHEUeHHs M0 BHJIAM 3aHATHN
IpEeJICTaBJICHO B TaOIHIIe.

HaumenoBanue OCHa]J_[eHHOCTL HepequL JIMICH3WMOHHOI'O

CrieoaJIbHbBIX HOMeHIeHI/Iﬁ

CIiCnaJIbHbBIX HOMCHICHPII;‘I

MIPOTPaAMMHOTO 00ECTICUCHHUS

VYdeOHble ayJUTOPUH IS TIPO-
BEJICHUS 3aHATHI JIEKITMOHHOTO
THIIA

(302H, 303H, 308H, 309H,

Mebenb: yueOHas MeOeb.
TexHU4YecKue cpencTra ooyde-
HUSL: DKPaH, MPOEKTOP, KOMITbIO-
Tep

CPEACTBO MOAIOTOBKH IIPE3CH-
taruiit MS PowerPoint;
MaTeMaTI/I‘leCKHﬁ IIaKET
MathCAD
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505A, 507A)

VYuebHble ayauTOpUH AJS IPO-
BEZICHUS JTa0OpaTOPHBIX PadoT,
TPYINNOBBIX U WHAMBUAYAJIBHBIX
KOHCYJbTaIUI

(301H, 309H, 316H, 320H)

Mebenn: yueOHas MeOETb.
TexHUYEeCKUE CpencTBa 00yde-
HUSL: DKPaH, POEKTOP, KOMITbIO-
Tep ¢ JocTynoM k cetu «MHTEp-
HET» U B 3JICKTPOHHYIO HHPOP-
MalMOHHO-00pa30BaTEIbHYIO
CpeJly OpraHu3anuu

HHaTepHeT-0pay3ephl s mpo-
CMOTpa caiToB B ceTu MHTep-
HET;

CPEACTBO IMTOATOTOBKH TIPE3CH-
taruiit MS PowerPoint;
MaTeMaTUYCCKHUM MaKeT
MathCAD

Y4eOHbIe ayTUTOPHUH IS TIPO-
BEJICHUS TEKYIICH U MPOMEKY-
TOYHOM aTTECTAIINH

(301H, 302H, 303H, 307H,
308H, 308Ha, 309H, 310H,
312H, 314H, 316H, 318H,
320H)

Mebens: yuebnas MeOemb.
Texnnueckue cpeacTaa o0yde-
HUS: 9KpaH, IPOEKTOP, KOMIIBIO-
Tep

MaTteMaTHYECKUH MTaKeT
MathCAD

Jlnist caMOCTOSITEIbHOM paboThl 00YUYaAIOIIMXCS TPETYCMOTPEHBI MOMEUICHUS, YKOMILIEK-
TOBaHHbBIC CHEIHATM3UPOBAHHON MEOENbI0, OCHAIICHHBIE KOMIBIOTEPHONH TEXHUKON C BO3MOXK-
HOCTBIO MOJKIIIOUEHUs K cetn «/HTepHEeT» M obecreueHneM JI0CTyna B 3JIEKTPOHHYIO HH(OP-
MaIMOHHO-00Pa30BaTEIbHYIO CPENY YHUBEPCUTETA.

HauMmenoBanue nomMelneHun
JUTSL CAMOCTOSITENTEHOM PabOTHI
00yJaronmxcs

OcHallleHHOCThL MOMEIIECHUI
JUTSL CAMOCTOSITEIIBHOM PabOTHI
00yYaroNMXCs

Ilepeuens JIMIIEH3MOHHOTO
MPOTPaMMHOTO 00eCTieYeHuUs

ITomenienue nis caMocTos-
TENBHON pabOTHI 00yUJAIOIITIXCS
(unTanbHbI 321 Hay4uHoit 610-
JINOTEKH)

MeOGenb: yueOHast Mmebenb
Kommnekr cnenuannzupoBas-
HOM MeOeIIN: KOMIIBIOTEPHBIC
CTOJIBI

ObopynoBaHue: KOMIBIOTEPHAS
TEXHHUKA C TIOJKITIOUCHHEM K
UHPOPMAaIMOHHO-
KOMMYHUKALIMOHHOH cetn «H-
TEPHET» U JIOCTYIIOM B JIEK-
TPOHHYIO HH(OPMAIIMOHHO-
obpa3zoBarenbHYyIO cpery oOpa-
30BaTeIbHONM OpraHu3aluy, Beo-
KaMepbl, KOMMYHUKAI[HOHHOE
obopynoBanue, 00ecreunBar0-
1Iee JIOCTYI K CETH MHTEPHET
(mpoBoHOE coeHEHKE U Oec-
MIPOBOJHOE COEIUHEHUE MO TEX-
Hostorun Wi-Fi)

Wntepuer-6pay3epsl AJs Mpo-
CMOTpa CalTOB B ceTH MHTep-
HeT;

CpEeJICTBO MOATOTOBKH Mpe3eH-
taruit MS PowerPoint

ITomenienue mis caMocTos-
TENBHON pabOTHI 00yUJAIOIITIXCS
(301H, 302H, 303H, 307H,
308H, 308Ha, 309H, 310H,
312H, 314H, 316H, 318H,
320H)

MeOGenb: yueOHast MeOenb.
[Noaxmouenne xk nHGOpMaLu-
OHHO'KOMMYHHKBHHOHHOﬁ CETHU
«IHTEpHET» U TOCTYIIOM B
3JIEKTPOHHYIO HH(POPMALUOHHO-
00pazoBarenpHyI0 cpemy oopa-
30BATEJIbHON OpraHu3aluu

WnTepueT-6pay3eps! A npo-
CMOTpa calToB B ceTH MHTep-
HeT;

CpEeJICTBO MOJATOTOBKH MpPE3eH-
tarmiit MS PowerPoint




