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1. Heap AUCHUNIMHBI

Ilenvto uzyuenusn Oucyunaunsl siBisieTcs: GOpMUPOBaHHE MPOQPECCHOHATBHOMN
KOMIIETEHTHOCTH CTYyJE€HTa B O0JIACTH OpraHM3allH y4eOHO-HCCIIeI0BATEIbCKON
JESTEIIbHOCTH YYAIUXCA MTPH U3YUCHUH (PU3UKO-MATEeMAaTUIECKUX JUCIUILINH.

B pesynbrare 0CBOCHMS TaHHOM AUCHHUIUIMHBI y 00YUYaIOMIErocs JOJKHBI ObITh
c(opMUPOBaHbI KOMIIETEHLIMM OCHOBHOH MpogeccHOHaTbHONH 00pa30oBaTeNbHOM
nporpaMMsl OakajgaBpHara:

- IIK-1 (CnocobeH ocyecTBIsTh pazpaboTKy U pean3alnio 00pa3oBaTeIbHbIX
IPOrpaMM OCHOBHOTO M CPEIHETO 001ero 00pa3oBaHMsl 10 MAaTEMATUKE Ha OCHOBE
CHELMAJIbHBIX HAyYHBIX 3HAHUH B IpeAMETHOH obnactu “Maremaruka’);

- [TIK-2 (Cnioco6eH ocyiecTBIsATh pa3padOTKy U peaan3alnio 00pa3oBaTeIbHbIX
IPOrpaMM OCHOBHOTO M CPEIHEr0 0011ero 00pa3oBaHMsl 10 MAaTEMATUKE Ha OCHOBE
CHelUalbHbIX HAYYHbIX 3HaHUH B peaMeTHoN o0nactu “UudopmaTtuka’);

dopMUpyEMbI€ KOMITIETEHIINT

Tabnuna 1 - @opmupyembie TUCHUIIMHON KOMIIETCHITUU

HanmMenoBanue Buja

KOI[ 1 Ha3BaHHUC KOMIICTCHIIMH

KOMITETCHIMH

npodeccuoHaIbHas IMK-1 CriocoOeH OCyIIECTBIATh pa3pabOTKy W pear3allHio
00pa3oBaTeNbHBIX TPOrPaMM OCHOBHOTO M CPEIIHETO OOIIEero
o0pa3oBaHUs IO MaTeMaTHUKE Ha OCHOBE CIIELHUAIbHBIX
HAy4YHBIX 3HaHUM B IpeaMeTHON obnactu “Martemaruka’

npodeccuoHaIbHas IIK-2 CnocobOeH ocCyIIecTBIATh pa3pabOTKy U peaau3aluio

00pa3zoBaTeNbHBIX TPOrPaMM OCHOBHOTO M CPEIHEr0 OOIIeTro
o0pa3oBaHUs 10 MaTeMaTHKE Ha OCHOBE CIIELUAIbHBIX
HAy4YHBIX 3HaHUH B peaMeTHol obnactu “Mudopmatuka”

1.1 MaaukaTopbl JOCTUKEHUSI KOMIIETEHIMH

Tabnuua 2 — UHauKaTopsl JOCTHKEHUSI KOMIIETEHIH, (pOpMUpYyeEMbIe

JTUCHUIIINHOMN
KO,Z[ 1 Ha3BaHHC I/IHIII/IKaTOpBI JOCTHXXCHUA I[I/ICLII/IHJ'II/IHBI " NPAaKTUKH,
KOMIIETEHITNA komnereHnnuu no OITOIT hopmupyrommre KOMIETSHITUIO
OITOIT
IIK-1 Crocob6eH | IIK 1.1 Ipoextupyer anementsl | b1.B.01 Marematuka B HCTOpHUYECKOM
OCYILECTBIATH o0pa3oBaTe/bHOM IporpaMMbl M pabouyro | Pa3sBUTHH
pa3paGoTKy o | mporpammy 1m0 matematike, (opmymmpyer b1.B.02 OnenuBanre W MOHUTOPUHT
00pa3oBaTeIbHBIX pe3yibTaToB
pcamn3anuro FUJAKTHHECIHE QA M 33721 00yHCHms 00y4aromerocs o MaTeMaTHKE
00pa3zoBaTenbHBIX MaTeMaTHKE M PEATM30BIBACT MX B y4eOHOM Bb1.B.05 YncneHHbie METOABI
mporecce, MOAEIUPYET U Peali30BbIBACT
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Kon u HasBanue

Nunukatopel 1OCTHKEHUS

I[I/ICI_[I/IHJII/IHBI " IPAaKTUKU,

KOMIIETEHIINHU xkoMneTennuu mo OITOIT (hopmupyrommre KOMIETSHITUIO
OIIOII
pOrpaMM OCHOBHOI'O | Pasii4Hbe OpraHU3alOHHbIC ¢dopmsbl | 51.B.08 Matemarnueckue METOJIBI
U CpeIHero ooImero ofyuenns MatemaTMke (YPOK, SKCKypcHio, | 00paboTKH _ Pe3yJIbTATOB  HAydHBIX
06pazoBaHus IO | JOMAIIHIO0, BHEKIACCHYI0 W BHEypouHyro | MCCHCAOBAHMH
a00TYy), TUTAHUPYET U KOMIUIEKCHO TIPUMEHSIET B1.B.1B.01.01  Opranusauus
MaTeMaTHKe Ha OCHOBe | PAPOTY), i P MPOEKTHOI eATEeTBHOCTH 00y JatomHIXCs
CHealIbHBIX pasIHbIE CPENICTBA 00y ICHIA MATEMATHKE B IIpeaMeTHOH obiacty "MareMaTrka u
Hay4HBIX 3HAHUH B K 12 VcnomssyeT  Iefarormueckue urpopmaTiKa”
IpeMETHON  06JacT Bb2.B.01(IT) [IpousBoacTBeHHAS
“M » TEXHOJIOTMH  UIA  IOCTIDKEHMS  JINTHOCTHBIX, | mpakrtuka. [IpoduibHas npakTHKa
areMatnKa MPEIMETHBIX U METANpeIMETHBIX pe3yabTatoB | 53.02(/1) Brimonnenue u 3amuTa
OOy4aroIuXcsi B TPEAMETHOM  0ONMAcTH | BBIUIYCKHOM KBanH(pHKAMOHHOH paboThl
“Maremarrka”
IIK 1.3 [IeMoHCTpHpYyET BlaIeHUE METOJUKON
npenofaBanyst 1o mnpenmery ‘“‘Maremaruka”
pa3TMYHBIX ~ KaTeropuid  oOydarommxcs B
COOTBETCTBUM C OCHOBHOH 00pa3oBaTeNbHOM
MpoOrpaMMoll Ha OCHOBE JESTEIEHOCTHOTO
MoaxoJa M BJIQJCHUS  COBPEMEHHBIMH
TeIarOrMYECKUMH TEXHOJIOTHSIMU
IIK-2 Coocoben | IIK 2.1 IIpoexTupyet anementsl | b1.B.03 OnenuBanue u  MOHHUTOPUHT
OCYILECTBIATh o0pasoBaTeNbHOM  MporpaMMBl B paGouyto | 00Pa3sOBaTENIbHBIX pE3yIIbTaToB
pa3paboTKy 1 | mporpammy mo mHbOpMaTnke, opMyHpyer E?y};{a(;zugmc’[ 1o uHpopmaTuke
JUIAKTHYECKUE LEeM M 3aJaudl  O0ydYeHUs o TCPALIHORHDIC CHCTEMBI
pean3aunio B1.B.06 Nupopmanuonnas
00pa3oBarelbHbIX HHPOPMATHKE M PEATUSOBBIBACT HX B YIEOHOM | Goinachocs
[pOrpaMM OCHOBHOro | "POHECCS,  MOCIHMPYET M PEAM3OBLIBACT | B1.B.07 Hudopmarnsanys ynpabieHus
U CpeIHero 061]_[61"0 Pa3IM9IHbIC OpraHu3allMOHHBIC (I)OPMBI 06p330BaTeHI)HBIM pPOIECCOM
0Gpa3oBaHHs 1o 00y4enus uHdopMmaTHKe (YpOK, 1a00paTopHyrO El.B.]IB.(ll .01 Opranuzauus
PaBOTy, IKCKYPCHIO, JOMAILHIOK, BHEK/IACCHYEO | IPOCKTHOI JIEATEIbHOCTH 00y YatoliX sl
MaTCMaTUKE Ha OCHOBEC B IpeiMeTHOl obnactu "MareMaTuka 1
W BHEYypOuHyr0 paboTy), IUIaHHUpyeT U .
CHCTHATLHEIX KOMIUIEKCHO TNPHUMEHSIET pa3JIM4Hble Cpe/CTBa unpopmaTuia
HAyYHBIX 3HAHUH B Oy eHIS HHOpMATIE: B2.B.01(IT) [IpousBoacTBeHHAS
PeAMETHOI  061aCTH v P ’ npaktuka. [IpodunpHas npakTrka
« ' B3.02(11) Brimonnenne n 3ammra
I/IH(I)OPMaTI/IKa [k 22 Hcnonezyer  menarorumyeckue

TEXHOJIOTMH JIA JOCTHMXKCHHS JIMYHOCTHBIX,
NIPEAMETHBIX U METAIPEIMETHBIX PE3YJIBTaTOB
oOyJaronmxcst B TPEIMETHOH
“Undopmaruka”

obmactu

[IK 2.3 JIeMOHCTpHpYET BlIaJICHUE METO KON
npenosiaBanms 1o npenmery “Mugopmarnka”
Pa3IIYIHBIX Oo0yJaroImuxcsi B
COOTBETCTBUHM C OCHOBHOW 00pa30BATENBHOM

KaTeropuit

nporpaMMoﬁ Ha OCHOBC JACATCIIBHOCTHOI'O
noaxoaa u BJIaJICHUA COBPEMCHHbIMH
neaarortdCCKUMM TEXHOJIOIMAMA

BEIITYCKHOW KBaNH()UKAIMOHHOW PaOOTHI
OTH.02 BugeomoHTax

1.2 3nanus, ymenus, HaBbIKU (3YB) nmo qucunminHe

Tabnuua 3 — 3HaHus1, yMEHUs], HABBIKU, (POPMUPYEMBIE TUCHUTIITMHOM
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Kon n Ha3Banue

NHaukaTopsl TOCTHKEHUS

3HaHus, yMeHUs, HaBBIKK (3YB),

KOMIIETEHIIUU KOMIIETEHIINH, dbopMupyeMbIe TUCITUTUIMHON
3aKpCIICHHBIC 3a
JUCHUIIIIMHON
IIK-1 Cnoocoben | [IK 1.1 TIIpoextupyer 51eMeHTH | 3HAET:
OCYIIECTBIIATh 00pa3oBaTeNBHON TPOrpaMMBI U
pa3paboTKy u | padouyo nporpammy o | - II€TH, 3a1a91 1 an,ualcumqecxne GbyHKIMH
peaTH3AIIIO MaTEMATHKe, opmympyer y4eOHBIX UCCIIEZIOBaHMUIT [0 MaTEMAaTHKE;
06 PA3OBATEIBHELX JUUIAKTHYCCKHE [eTd §  3ajaay | CPEACTBA M q)opvaopraHmaunn
HPOrpaMM OCHOBHOTO M 00yHeHmst MATEMATHIKE i | MccenoBaresbeKoi L[e'HTEJ'[LHOCTI/I npu
CpeHero oG1iero | PEMIBOBBIBET X B yueGHom | H3YUCHHH MaTeMaTHKe;
o0pa3oBaHus I MOACTHPYET e 0COOEHHOCTHU NOCTAaHOBKH
MaTeMaTUKE Ha OCHOBE g;?;:;::?;zfmle (bopML?igg;ql::;z HCCIIeI0BATEIbCKON 3a/1auu B IPEAMETHON
CIICOUAIIBHBIX HAy4HBIX obnactu “Maremaruka”
. . | Marematuke (YpOK, 9KCKYpCHIO,
3HAaHHMKM B IIPCAMCTHOH
JOMAIHIOW,  BHEKIACCHYK) U | yyieor:

obOnactu “Marematuka”

BHEYPOUHYIO paloTy), IUIaHUPYET U
KOMIUTEKCHO MPHUMEHSET PasinyHble

cpeacTBa 06y‘I€HI/I$[ MaT€MaTHKE

1K 1.2 Ucnone3yeTt neparoruyeckue

TEXHOJOTHM OIS JOCTYDKEHHS
JIMYHOCTHBIX, TIPEIIMETHBIX u
MeTanpeIMETHBIX PE3yIBTaTOB
oOyJarommxcsi B IPSIMETHOU

o0mnactu “Maremaruka”

[IK 1.3 JlemMoHCTpHpyeT BiajicHUE
METOIUKON

HpeIMETy
Pa3IMYHBIX

TPETIOIABAaHUsA  T10
“MaremaTnka”
KaTeropuil
00y4JarolMxcsi B COOTBETCTBHU C

OCHOBHOM 00pa3oBaTeIBHOM
MPOTpamMMOit Ha OCHOBE
JSITENBHOCTHOTO ~ TOfIXOa M
BIIAICHHS COBPEMEHHBIMU

neaarorrtdeCKMMM TEXHOJIOIAMA

- IPUMEHSTh TEXHOJIOTHIO YIeOHOTO
HCCIICOBAHUS JUIS JOCTHIKEHHUS TINIYHOCTHBIX,
MpeIMETHBIX U METaIllpeIMETHBIX PEe3yJbTaTOB
00yJaroIuXxcs B IPEAMETHON 00J1acTH
“Maremaruka’;

- JIOTUYHO BBICTPAMBATL COACPIKATCIBHBIC 1
MpouecCyajlbHbIC ACTICKThI HCCIIeI0BATEILCKOM
JACATCIBbHOCTHU 110 MAaTCMAaTHKEC

Bnaneer:

- METO/IMKON OpraHU3alny HCCIIeI0BATEIbCKOM
JCATCILHOCTH 10 MAaTEMATHUKE PA3JIMIHBIX
KaTeropuii 00y4aroImxcsi B COOTBETCTBUH C
OCHOBHOM 00pa30BaTeNBHOM POrpaMMoit

- MeTo/IaMH PaboThI ¢ HHPOPMAIIMOHHBIMH
pecypcamMu, B TOM YHCHIE C KOMIBIOTEPHBIMHU
IIpoTpaMMaMHu, JUIs OpTaHU3aIuU
HCCIIEIOBATENIbCKOM AEATEIbHOCTH 110

MaTCMaTHUKEC

IIK-2 Criocobed | IIK 2.1 TIlpoextupyer 3ieMeHTHI | 3HaeT:
OCYIIECTBIIATh 00pa3oBaTeNbHOM  NporpaMMbl U
pa3pa60TI<y - pabotyio IporpaMMy Ho | - LeJH, 33/1a4K U TUJAKTHICCKUEe byHKIIN
peATH3AIHIO H(OpMATHKE, dopMympyer y4eOHBIX UCCIIEJIOBaHMIA 10 HH(OpPMATHKE;
T — JUUAKTHYCCKHE e u  3ajaup | CPSACTBA M GOPMBI OpraHH3aluu
HpOrpaMM OCHOBHOTO 1 oGyueHns MH(OPMATHKE i | MCCIIeIoBaTeNbCKOM NeATeNbHOCTH IIPH
CpeJTHEro 0Gliero | PEVM30BBIBACT  HX B yueGHom | H3YUeHHH HHpOpMATHKH;

oLIECCE, Moze er u
00pa3oBaHUsL o gle)annsoBHBaeT Jmp}; wrmie | 0COOEHHOCTH TIOCTAHOBKH

MaTeMaTUKE Ha OCHOBE
CHEIHAIbHBIX Hay4YHBIX
3HaHUH B IIPEIMETHOU
obnactu
“Undopmaruka”

OpraHM3aIMOHHBIE (POPMBI 00YHeHHS
nHpopMaTrke (YpoK, JabopaTopHytO
paboTy, SKCKYpCHIO, JIOMAITHIOIO,

BHEKJIACCHYI0 W BHEYPOUHYIO
paboTy), IUIaHUPYeT W KOMIUIEKCHO

HCCJIeIOBATENILCKOM 3a/1auyl B IPEAMETHOH
obnactu “Uudopmarnka”

YmMmeer:




Kon u HasBanue
KOMIIETEHIIUHA

Nunukatopel 1OCTHXKEHUS
KOMIICTCHITUH,
3aKpEIUICHHBIC 32
MYCLIAILIIMHON

3uanus, ymeHus, HaBbIKU (3YB),
dhopMupyeMble TUCITUTUTHHON

OPUMEHSCT pa3indHBIC CPEACTBa
00yueHust HHPOpMAaTHKE;

1K 2.2 Ucnone3yeT nefaroruyeckue
TEXHONIOTUM UL JOCTEDKCHUS
JMYHOCTHBIX,  MPEOMETHBIX  H
MeTanpeIMETHbIX Ppe3yJIbTaToB
oOyyarommmxcs B MPEIMETHON
obnactu “Undopmaruka”

[IK 2.3 JlemMoHCTpHpyeT BlaJicHUE
METOAMKOM  IIPENoJaBaHus IO

HpeaMeTy “Undopmaruka”
PasIMYHbIX KaTeropuil
OOyYarONMXCSI B COOTBETCTBHUH C
OCHOBHOM 00pa3oBaTeIBHOM
HpOrpamMMon Ha OCHOBE
JEITENPHOCTHOTO ~ TOfAXOfa U
BIIAICHHS COBPEMEHHBIMU

nEaarorrtdCCKMMN TEXHOJIOIHAMN

- IPUMEHATH TEXHOJIOTHIO Y4eOHOT 0
UCCJIEOBaHMUS JUIS JOCTH)KEHHUS IMYHOCTHBIX,
MPEJIMETHBIX U METAIIPEAMETHBIX PE3YJIbTaTOB
oOyyJaromuxcs B IpeAMETHOH 00s1acTi
“Undopmaruxa”

- JIOTUYHO BBICTpAaMBATh COACPIKATCIILHBIC U
mpouecCyajlbHbIC ACTICKThI HCCJIEIOBATEIHCKOM
JACATCIBbHOCTU I1O I/IH(l)OpMaTI/IKe

Bnageer:

- METOAMKON OpraHU3alny HCCIIeI0BATEIbCKOM
JIESITEIIFHOCTH 110 HH(POPMATHKE PA3INIHBIX
KaTeropuii 00yJaroIXCst B COOTBETCTBHH C
OCHOBHO# 00pa30BaTeNbHOI MPOrpaMMoii

- METoZ[aMH pabOTHI ¢ MH(POPMAITIOHHEIMI
pecypcamu, B TOM YUCIIE C KOMIBIOTEPHBIMA
MporpamMMamH, ISl OpraHn3aliy
HCCIIEI0BATENBCKOH IESITENIbHOCTH 110
nH(pOpMaTHKe

2 OO0bém M TPYA0EMKOCTH AMCHHUIIMHBI 10 BUIAM Y4e€OHBIX 3aHATHIL.
@DopMbI NIPOMEKYTOYHOM aTTECTALUU

Tabnuna 4 — O0beM U TPYAOEMKOCTb TUCHMIUIMHBI 110 BUJIaM YUEOHBIX 3aHATHM

OO61mast TpyA0€MKOCTh M BHJIbI Y4eOHOM pabOTHI 110

O6béM uacoB no popmam

WCIUTUIMHE, TIPOBOIUMEBIE B Pa3HBIX (hopmax 0byeHHs
At > 1TPOBOA P P 0P0  [0300 | 300
1 O6mmas TpyJJ0EMKOCTh AUCIUITIUHBI 144

2 KonTakTHas paboTta 00ydaroLuxcs ¢ mpernoiaBaTenem (1o 42
BHJIaM Y4€OHBIX 3aHSATUI) (BCEro)

AynuTopHas pabota (Bcero): 42
B TOM YHCIIE:

JIEKLIUH 14
[IPAKTUYECKUE 3aHATUSL, CEMUHAPBI 28
PAaKTUKYMBI

n1abopaTopHbIe paboThI

B MHTEPAaKTUBHOU hopme 8

B DJIGKTPOHHOU (hopme

Breaynuropnas paboTa (Bcero):

B TOM YHUCJIC, MHAWBHUAYaAJIbHAA pa60Ta 06yqa10111nxcsi C
npernoagaBaTciicM

MOJIFOTOBKA KYPCOBOM paboOThl /KOHTAaKTHas paboTa




TpynroBasi, UHANBUAYAJIbHAA KOHCYJbTAallud U UHBIC BUABI
y4eOHOI AeSATENBHOCTH, PETyCMaTPUBAIOLINE IPYIIIOBYIO
WIN MHIUBUAYAIbHYIO paboTy 00y4aronIuxcs ¢
HpernoaBaTeaeM

TBOpUecKas pabota (dcce)

3 CamocTosTenbHas pabota o0ydaromuxcs (Bcero)

66

4 TlpomexxyTouyHas arTectanusi o0y4Jaromerocs

O®O: cemectp A — 3K3aMeH
(36 u.);

3. YueOHO-TeMaTHUYECKHH TUIAH U COAEPKAHUE TUCIUIIUHBI.

3.1 YueOHO-TEeMATHYCCKHUH IJIAH

Tabnuua 5 - YueOHo-TeMaThuyecKuii miaH o4HoN (GopMbl OOyUEHUS

O6mas | TpymoemkocTs 3aHATHII (Jac.) dopma

TPyaoeM | ODO 300 TEKYLIEro
E KOCTb AyaUTOpH. Aynurtop KOHTPOJIS U
= |Pa3zgenbl ¥ TEMBl TUCHUTLINHBI (6cezo SAHSTHS H. MIPOMEKYTO
% 110 3aHATUAM ’{(,ZC.) CPC 3AHSTUS CPC YHOHU
5 JIeKII. | Tpa JIeK | mpa arrecTanuy
i KT. w | kT ycreBaemMoc
s ™

Cemectp A
1. Yuebnoe uccnedosanue Kak MHo2oacneKmuoe OudaKmuieckoe sgieHue

1 HccnenosarensCkuil METOX: 8 2 2 4 YcrHbI
CYILIIHOCTb, UCTOKH, orpoc
nepcnekTuBel. Hayunoe u
yueOHOE HCCleIOBaHHeE.

2 [TpoexTrpoBaHue y4eOHbIX 8 2 6 NunuBuny
HCCIIEIOBAHUM B Kypce aJbHbIE
MaTeMaTUKU OCHOBHOM 3a/1aHus
ITKOJIBI

3 [TpoexTrpoBaHue y4eOHbIX 8 2 6 NunuBuny
HCCIIEIOBAHUM B Kypce aJbHbIE
MH(OPMATUKH OCHOBHOM 3a/1aHus
ITKOJTBI
2. Hceneoosamenvckue yMEHUA U CpeOCmea ux pazeumus npu 00yuenuu mamemamuke u
UHpopmamuxe

4 UccnenoBarenbckue ymenust | 4 2 2 YcrHbI
1 UX CTPYKTYpa orpoc

5 CpenctBa pa3BuTus 10 4 6 YcrHbI
HCCIIEI0BATENbCKUX YMEHUN orpoc
yJammxcs npu o0y4eHun
MaTeMaTHUKe

6 CpenctBa pa3BuTHS 10 4 6 YcrHbii
HCCIIEIOBATEIbCKUX YMEHUMN orpoc




Obmas | TpynoeMKoCTh 3aHATHH (Jac.) dopma
TPpyAoEM | ODO 300 TEKYIIEro
E KOCTb AYJIHTOPH. Aynurop KOHTPOJIS U
= |Pa3nenbl 1 TEMBl TUCHUIUIMHBI (6cezo SAHSTHS H. MIPOMEXKYTO
% 110 3aHATUAM ’{(lC.) CPC 3AHSTUS CPC YHOHU
X JIEKII. | TIpa JeK | mpa aTTeCTaluu
i KT. w | kT yCIIeBaeMoC
s ™
Cemectp A
y4aluxcs Ipu 00y4eHUH
nH(popMaTuke
7 3azia4u ¢ AIeMEeHTaMu 10 2 4 4 I'pynnosas
HUCCIIEIOBAHUS KaK CpEACTBO CaMOCTOsAT
Pa3BUTHUSA HCCIIEN0BATENHCKHX ClIbHAA
YMEHUH yqaiuxcsi. pabora
3. MemoObl HayuH020 NO3HAHUA RPU 0OYYEHUU MameMamuKe U UuHghopmamuxe
8 Meroap! HaydHOrO 1o3Hanust | 10 2 2 6 YcrHbI
pu 00yYeHUH MaTeMaTHKe orpoc
9 Meroas! HaydHOrO 1o3Hanust | 10 2 2 6 YcrHbIi
1pu 00y4YeHNH HHHOPMATHKE onpoc
10 | OBpUCTUKH U IBpUCTUYECKHE | 8 2 6 YcrHbI
METO/IbI IPU O0yUEHUU orpoc
MaTeMaTHKE ¥ HHPOPMATHKE
4. Opzanuszayus yueoHO-uccied08amenbcKoil 0esameabHOCHU 8 YC108UAX YPOBHEBOU U
npogunvroil oughdhepenyuayuu odyueHusn
11 Opranuzanus y4eOHo- 10 2 2 6 1%0010%0:77010%
MCCIIEI0BATENbCKOM aJlbHBIC
JIEATETLHOCTH B YCIOBUAX 3a/IaHus
YPOBHEBOH U MpOopHIIbHON
muddepeHmanuy o0ydyeHus
MaTeMaTUKe
12 | Opranuzanust yueOHO- 12 2 2 8 1%0501020:77010%
MCCIIEI0BATENbCKOM aJlbHBIC
JESATETLHOCTH B YCIOBUAX 3a/IaHus
YPOBHEBOH U MpOopHIIbHON
muddepeHranuy o0ydyeHus
uHpOpMaTUKe
[TpomexyTounas arrectauus | 36 DK3aMeH -
36
HNTOTI'O no cemectpy A 144 14 28 | 66

3.2. Copep:kaHue 3aHATHIA 10 BUAAM y4eOHOH padoThI

Ta6nuna 6 — CojiepkaHue TUCIUTUIMHBI




HaumenoBanue paznena,

Coneprxkanue 3aHATUA

I/T1 | TEMBI JUCLUAIUINHBI
Cemectp A
Cooepircanue 1eKUUOHHO20 Kypca

Yueonoe uccneoosanue kax mnozoacnekmmnoe ouoaxkmuueckoe séienue

1.1

Uccnenosarenbckuii
METO/1: CYLUIHOCTh, HCTOKH,
nepcnekTuBbl. Hayunoe u
y4eOHOE UCCIIEJOBaHUE.

Hcropust pa3BUTHS HCCIEAOBATEIIBCKOTO METO/Ia OOYUYCHUSI.
[lonsiTHe HaAy4yHOro MCCIENOBAaHUSA. Tamnbl HAYYHOTO
uccnenoBanus. [loHsTHE U METOMBI TPOOIEMHOTO OO0YUYCHUS.
[IpoGnemuoe oOyuenue wmartemaruke. CyINIHOCTH TOHSTHS
y4eOHOT0 HCCAEAOBaHUSA. ITalbl Y4EeOHOrO HCCIICTOBAHUS.
Bunbl yueOHBIX WCCIEIOBaHUN IO MaTeMaruke. Bumibl
y4eOHBIX UCClIe0OBaHMi 10 nHppMaTrke. DyHKIUM U 330291
y4e0HOT0 UCCIIeIOBAHUSI.

2 Hccneoosamenvckue ymeHusa u cpeocmea ux pazeumus npu 00yueHuu mamemamuxe u
dusuke

2.1 | UccnenoBarenbckue CymHOCT,  MOHATHS  “UCCIENOBATENIbCKHE  YMEHHS .
YMEHHS U UX CTPYKTypa CtpykTypa uccnenoBaTeabcKkux yMmeHuil. Kpurepun ypoBHeit

Pa3BHUTHS UCCIICIOBATEIILCKIX YMECHHU.

2.2 | 3agauu c dIEeMEHTaMuU 3agaud C SJIE€MEHTAaMU HCCJCJIOBAHMS MO MaTEMaTHKE Kak
MCCIIEIOBAHMS KaK CPEICTBO Pa3BUTHS HCCIEAOBATEIbCKUX YMEHUN y4YalIUXCs:
CPE/ICTBO PA3BUTHSA 3a/la4¥ Ha CpaBHEHHWE, 3aJla4H Ha ONpejeiieHue Buaa QUryphl,
HCCIEIOBATENBCKIX 3a7auH Ha OMNpE/IENCHUE B3AHMHOIO PACHIONOKEHUA ¢buryp,

. 3aJla4¥ Ha yCTaHOBJICHUE 3aBUCHMOCTCH.
YMEHHUH y4aluxcs.
3amaun ¢ DSIEMEHTaMH HCCIEAOBaHUS MO HWH(POpPMATHKE.
KauecTBeHHbBIC U SKCTIEpUMEHTANIbHbBIE 337aUn

3 Memoovt Hayuno2o no3nanus npu 00yueHuu mamemamuke u pusuke

3.1 | MeTtoapl HAy4YHOTO HaGmronenne u SKCIEpUMEHT B MaTEMaTHUKE KakK CPEICTBO
MO3HAHUS MPU OOYUEHUU | BBIIBIIKEHUS TUIIOTES. Buner JKCIIEPUMEHTA:
MaTeMaTHKe BBIYHCITUTEIILHBIN JKCIIEPUMEHT, JKCIIEPHMEHTUPOBAHHE Ha

MOJETSAX, KOMIBIOTEPHBIN  SKCIIEPUMEHT,  MBICICHHBIN
IKCIIEPUMEHT. AHAJIOTUS KaK METOJ BBIIBIIKCHHS THIIOTE3 B
MatemaTtuke. [lpuMepsl aHamoruii B TJIAHUMETPUU U
CTEPEOMETPHH. O06o0menue u KOHKpPETH3aIus
TEOMETPUUECKUX U aireOpandyecknux 3aJad MOBBIIICHHON
CIIO’)KHOCTH.

3.2 | MeToabl Hay4YHOTO Anamu3z u cuHTe3. OO000IIeHHe, CcpaBHEHHUE, AaHAJOTHS.
no3HaHus nmpu oOydennn | Maayknus u qeaykinus. AOCTparupoBaHue W KOHKPETH3AIHS.
uH(pOpMaTHKe MeToasl SMIUPHUECKOTO YPOBHS TO3HAHUWSA: HAOINIOJICHUE

(akToB - BBIIBMKEHHME THUIIOTE3bl - aOCTparupoBaHHUE H
uaeanu3anus - SKCIepUMEHTAIbHAs TPOBEpPKa TUIOTE3bI -
sMnupuyeckoe o0oOmeHre. MeToibl TEOPETUUECKOTO YPOBHS
MO3HAHUS: TEOPETHUECKUN aHalu3 TOTOBBIX PE3yJbTATOB
HAyYHOTO  TIO3HAHUS -  BBUIBMDKCHHWE  THIOTE3Bl -
MOJIETTUPOBAHUE - MBICTICHHBIN YKCIIEPUMEHT - TEOPETHUECKOE
0000111eHIE - BBIBOJIBI (CIECTBUSA).

4 Opzanuzayus yueoHo-uccied06amenbcKoil 0esameabHOCmU 6 YC108UAX YPOEHECOU U
npoghunvHoul oughepenyuayuu 06yuenusn

4.1 | Opranu3zanus yueOHO- Pa3HOypoBHEBBIE OTKpBHITHIE 3a/ladll IO MaTeMaTHKE Kak

HICCIIEN0BATEILCKOMN

CpEACTBO pa3BHUTHA UCCICAOBATCIILCKUX YMeHI/Iﬁ IIKOJIBHHUKOB.
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HaumenoBanue paznena,

Coneprxkanue 3aHATUA

/11| TeMBbl TUCIUTUINHBI
JeSITeIbHOCTH B ycnoBusxX | JuddepenupoBaHnubie KapThl — IJIAHBI YPOKOB KaK CPEJICTBO
YPOBHEBOHU M NPO(QUIBHON | OpraHU3allii WHAWBUAYATBHBIX y4eOHBIX HCCIEIOBaHUN
g depeHmanum LIKOJIBHUKOB 10 MAaTEMaTHUKE.
00y4eHUs] MaTeMaTHKe

HccnenoBatenbckue 3alaHus 110 MaTeMaTUKE, YYUTHIBAIOIINE
cnenupuky mnpodunas O0OYyYAIIUXCI: HCCICIOBATEILCKHE
3a7aHus JJIs KIIacCOB €CTECTBEHHOHAYYHOW HAIPaBICHHOCTH;
UCCIIEIOBATENIbCKUE 3a/JaHMsl Il KJIACCOB TEXHUYECKON
HAIpPaBICHHOCTH; UCCIEI0BATEIbCKUE 3a/aHUs IS KIacCcoB
MaTeMaTU4ecKod  HaNpaBJICHHOCTH;  HCCIIEA0BATEIbCKUE
3aaHus Ui KJIacCOB T'yMaHUTApHOW HANPaBIEHHOCTH.

4.2 | Opranuzanus y4eOHO- Pa3zHOypoBHEBBIE OTKPBITBHIE 337a4d MO HMH(POPMATHKE Kak
UCCIIEIOBATEIIBCKON CPEACTBO PAa3BUTHUS HCCIIEOBATEIICKAX YMEHHH IIKOJIBHUKOB.
NeaTeNbHOCTH B ycnoBusax | uddepenmpoBanubie KapThl — IJIaHBI YPOKOB KaK CPEICTBO
YPOBHEBOH M MPOMWIBHOW | OpraHU3allid WHIWBUAYAIBHBIX YYEOHBIX HCCIEIOBAaHHUNA
nuddepeHmanum IIKOJILHUKOB 110 HH(OpMaTHKE.
o0yueHust uHpOpMATHKE

HccnenoBatenbckue 3a7aHus o uH(OopMaTHKe,
YUUTHIBAIONIME  CIEHUPUKY  Tpoduis  0OydaromIuxcs:
UCCIIeI0BATEILCKHE 3a7aHus TSt KJIacCOB
€CTeCTBEHHOHAYYHOH HAIpPaBICHHOCTH; MCCIIEI0BATEIbCKHE
3aaHusl ISl KJIACCOB  TEXHWYECKOW  HaIpaBIICHHOCTH;
WCCIICIOBATENILCKUE 3aJlaHusl Ul KJIACCOB MaTeMaTUYeCKON
HAIpaBJICHHOCTH; MCCIICIOBATEIILCKUE 3aJaHus ISl KJIACCOB
T'YMAaHUTApHON HAIIPaBJICHHOCTH.
Cooepoicanue npakmuueckux 3aHAmMuUI

Yueonoe uccneoosanue xaxk mnozoacnexkmmuoe oudakmuueckoe agéienue

1.1

IIpoexTupoBanue
y4eOHBIX HCCIEIOBAHUN B
Kypce MaTeMaTHKH
OCHOBHOH IIKOJIBI

[IpoekTupoBaHue yueOHOr0 UCCIIEJOBAHUS ANre0panyeckoro
CoJIepKaHus MO Kypcy MaremMaTtuku 5 - 6. IIpoektupoBanue
y4eOHOTO HCCIIEOBAHNS TE€OMETPUUYECKOTO COACPIKAHHS II0
Kypcy MareMaTuku S5 — 6. IIpoexktupoBaHue y4yeOHBIX
uccienoBanuii mno anredpe. IlpoexTupoBaHue yueOHBIX
UCCIIeIOBAaHUM 11O FeOMETPUU

1.2 | IlpoexTupoBanue [IpoekTupoBaHue ypOUYHBIX W  BHEYPOUHBIX  y4EOHBIX
y4eOHBIX HCCNEOBaHUN B | UccieqoBanuii mo wH@opmaruke. [loAroToBka ydammxcs K
Kypce (U3UKU OCHOBHOM | HAYYHO-IIPAKTUYECKUM KOH(EpEHIUAM.

LIKOJIBI

2 Hccneoosamenvckue ymenusn u cpeocmea ux pazeumus npu 00y4eHuu mamemamuke u
UHpopmamuxe

2.1 | CpencrtBa pa3BUTHUsA CpenctBa pa3BUTHSA HCCIEIOBATEILCKUX YMEHHHM Yy4alluxcs
HCCIIEIOBATEIBCKUX npu 00y4eHUU MaTeMaTHK: 3a/la4ll ¢ Hec(hOPMYIUPOBAHHBIM

YMEHUH y4aluxcs Ipu
00y4YeHHH MaTeMaTHKe

BOIIPOCOM, COCTABJICHUEC 3aJad II0 TOTOBBIM UYCPTEKaM,
COCTaBJICHUC 3aJdad, aHaJJOTHYHbIX HaHHOﬁ, 3agadyu  C
HCOMPCACICHHOCTBIO B YCIIOBUH, IIOMCK palvOHAJIIBHOTO
PCUICHNUA, pA3BUTHUC 3a/1a4H.
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HaumenoBanue paznena,

Coneprxkanue 3aHATUA

/Tl | TeMbI AUCUUILIIMHBI

2.2 | CpencrBa pa3BuTUs CpenctBa pa3BUTHS HCCIIENIOBATENIbCKMX YMEHUH ydaluxcs
HCCJIEIOBATEIICKUX npu oOydeHun wuHPoOpMaTHKe: mpobOiIemMHass 3axada U
YMEHUU yqaluxcst Ipu npoOeMHAast CUTYaIHsL.
00y4yeHun nHHOpMaTHKE

2.3 | 3amaum ¢ IEeMEHTaMu 3ajaun ¢ 3JEMEHTaMU HCCIIEJOBAHUS IO MaTEMaTUKE Kak
YCCIIeJOBAHKS KaK CPEICTBO Pa3BUTHs HCCIEAOBATEIbCKUX YMEHUN yYalIUXCs:
CPE/ICTRO PA3BUTHSA 3aJauu Ha CpaBHEHHE, 3a[]a4i Ha OIpeesieHue Buaa Gpurypsl,
HCCIIIOBATEICKIX 3aJauH Ha OMNPEIENCHNE B3AHMHOIO PACHIONOKEHUA ¢buryp,

- 3aJ1a4M Ha yCTaHOBJIEHUE 3aBUCUMOCTEM.
YMEHHH ydaiuxcs.
3amauu ¢ JIeMEHTaMU HCCIe0BaHUS 110 HHPOPMATHKE.

3 Memoowvt HayuH020 NO3HAHUA RPU 00YHUEeHUU MameMamuKe U UHhopmamuke

3.1 | MeToapl Hay4YHOTO Halmronenue M SKCIEpUMEHT B MaTEMaTHUKE KaK CPEICTBO
MO3HAHUS MPU OOYUEHUU | BBIIBIIKCHUS TUIIOTES. Buner AKCIIEPUMEHTA:
MaTeMaTHKe BBIYHCIIUTENbHBIN 3KCIIEPUMEHT, IKCIEPUMEHTUPOBAHUE HA

MOJIETISIX, KOMIBIOTEPHBIN  AKCIIEPUMEHT,  MBICICHHBII
SKCIEPUMEHT. AHAJIOTUsI KaK METOJ BBIABUKEHUS THUIIOTE3 B
MatemaTtuke. [lpumepsl aHamoruii B IJIAHUMETPUU U
CTEPEOMETPHH. O06001menue u KOHKpETH3aIus
TEOMETPUUECKUX U aireOpanvyeckux 3a7ad MOBBIIICHHON
CJI0KHOCTH.

3.2 | MeToabl Hay4YHOTO AHamu3 u cuHTe3. OOO0OIIeHHWE, CpaBHCHHUE, aHAJIOTHS.
no3Hanus npu ooyuenun | Uaaykuus u genykuus. AGCTparupoBaHue M KOHKPETH3aAIIUA.
uH(popMaTuKe MeToapl SMOUPHUUECKOTO YPOBHSI IO3HAHUS: HAOIOJIEHUE

(akToB - BBIIBMKEHHME THUIIOTE3bl - aOCTparupoBaHUE W
uJeanu3alns - SKCIEPUMEHTaNIbHAs TMPOBEpPKa THIOTE3bl -
sMnupuyeckoe o0oOmeHre. MeToibl TEOPETUUECKOTO YPOBHS
MO3HAHMS: TEOPETUYECKHI aHalu3 TOTOBBIX pEe3YyJbTAaTOB
HAay4HOTO  TIO3HAHHWS -  BBIIBM)KCHHE  TUIOTE3Bl -
MOJIETTUPOBAHUE - MBICICHHBIN DKCIIEPUMEHT - TEOPETUUECKOE
0000111eHHE - BBIBOJIBI (CIEICTBUS).

3.3 | OBpUCTHUKHU U MeTo «MO3roBOro IMITYpMa» MpPU PEUIEHUU MPOOIEMHBIX
IBPUCTUYECKUE METObI 3a1a4. Meroa TUYHOM AMMIATUM NPU MOUCKE PALMOHAIBHOTO
npu o0y4eHHH YCIIOBHS 33a/layd. DBPUCTHKU MPU PEUICHUU HECTAHJAPTHBIX
MaTeMaTHUKe U 3aJa4 [0 MaTeMaTuKe. OBPUCTUKUM TPU  PELICHUU
uH(hOpMaTHKe HECTaHJAaPTHBIX 33/1a4 M0 HH()OPMATHKE

4 Opzanu3zayus yueoHo-uccie008amenbCKoil 0esamenbHOCmU 6 YCil06UAX YPOGHEGOll U
npoghunvroil ougepenyuayuu 0dyuenusn

4.1 | Opranu3zanus yueOHO- Pa3sHOypoBHEBBIE OTKpBITBIE 33Ja4yd MO MaTEMaTHUKe Kak

UCCIIEI0BATEIbCKON
JIEATEIbHOCTH B YCIIOBUAX
YPOBHEBOH U MPOPHIbHON
nuddepeHnmanm
0o0yuyeHHsI MaTeMaTUKe

CPEICTBO Pa3BUTHS UCCIIEN0BATEIBCKUX YMEHHH IIKOJIBbHUKOB.
JuddepeHnnpoBaHHble KapThl — MJIaHBI YPOKOB KaK CPEJICTBO
OpraHu3allii WHAWBUIYAIbHBIX YYE€OHBIX HCCIETOBaHUN
LIKOJIbHUKOB [0 MaTeMaTHKE.

HccnenoBaTenbckre 3aaHus 10 MAaTEMAaTHKE, YUYUTHIBAIOIINE
cnenupuky mnpodunas O0OyYAIIIUXCS: HCCIEeT0BATEIbCKHIE
3a/laHus JUIsl KJIACCOB €CTECTBEHHOHAYYHOW HAlpaBIeHHOCTH;
HCCIEAOBATENIbCKUE 3aJaHusl JUIsl KJIACCOB TEXHUYECKOU

HAIpaBJICHHOCTH, HMCCJIICAOBATCIBCKUEC 3aJaHuA OJIA KJIaCCOB
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Ne | HaumenoBanue paszaena,
I/II | TEMBI JUCUMUIIAHEI

Coneprxkanue 3aHATUA

MaTeMaTH4eCKOI HAIpaBJICHHOCTH, HUCCICO0BATCIBCKHUEC
3aJaHus 1A KJI1aCCOB FYMaHI/ITapHOI;'I HaIIpaBJICHHOCTH.

4.2 | Opranu3zanus yueOHO- PazHOypOBHEBBIE OTKpPBITBHIE 3aaud 1O HH(POpPMATHKE Kak
HCCJIEIOBATENLCKON CPEICTBO Pa3BUTHS UCCIIEOBATEILCKUX YMEHHM IKOJIHHUKOB.
JeSITeIbHOCTH B ycnoBusxX | JuddepenmpoBannbie KapThl — IJIAHBI YPOKOB KaK CPEJICTBO
YpOBHEBOI 1 MPOPUIBHON | OpraHu3alMi HMHIWBUIYaJIbHBIX Y4YEOHBIX HCCIEIOBaHHIMA
muddepeHranuu IITKOJILHUKOB 110 HHPOPMATHKE.

00yueHust nHGopMaTUKE

HccnenoBatenbckue 3aJaHuS 1o uH(pOpMaTHKE,
YUYUTHIBAOIIME  CcHeluuKy  npoduias  0O0ydarouuxcs:
HCCIIEI0BATEIIbCKHUE 3aJaHHS ISt KJIaCCOB

eCTeCTBeHHOHaquOﬁ HAIIpaBJICHHOCTHU, HCCIICA0BATCIIbCKUC
3aJaHusd IS KJIACCOB  TEXHHUYECKOM HAITPaBJICHHOCTH,
HCCIEIOBATEILCKUE 3aJaHus JJIs KJIacCOB MaTeMaTU4eCKOM
HAIIpaBJICHHOCTHU, HCCIICAOBATCIBCKUC 3aJaHud JIA KJIaCCOB
FYMaHHTapHOﬁ HaIIpaBJICHHOCTH.

HpOMe)KYTOqHaH aTTCCTalUA - O9K3AMEH

4. HOpSIIlOK OLCHUBaAHHUA YCII€EBACMOCTH H C(l)OpMI/IpOBaHHOCTI/I
KOMHeTeHIIl/Iﬁ oﬁyqammerom B TeKymeﬁ H HpOMe)l(yTOqHOﬁ aTrecrangmumu

I[J'IH MTOJIOKUTEIHLHOMN OLCHKH TII0 pe3ylibTaTaM OCBOCHUSA JUCHUIIINHBI o6yqa10meMyc;I

HEOOXOAMMO BBIIIOJTHUTH BCE YCTAHOBJIEHHBIC BHUIBI y4eOHON paboThl. OlEHKa pe3ysbTaToOB

pabotsl oOyyvaromierocs B 0aymuiax (Mo BuaaM) MpuBeeHa B Tadiuie 7.

Tabnuua 7 - banibHO-peUTUHIOBas OLIEHKA PE3YJIbTAaTOB YUEOHOU pabOThI

oOyuaroruxcs o Bugam (bPC)

VYyeOHnas Cymma |Bugsl u pesynbrarel |OlieHKa B aTTeCTallMM bannsl
pabota (BuJibl) |0ayIoB |y4eOHOM paboThI
2 cemecTp

Tekymas 60 JIek1InoHHEBIE 1 6anma mnocemenne 1 3-7
yueOHas 3aHATUS (KOHCIEKT) |JIEKIMOHHOTO 3aHATHUS
paborta B (7 3ansTH])
cemecTpe [TpakTiueckue 1 6ana - nocemenue 1 13-28
(ITocemenne 3aHATHUS (OTYET O IIPAKTUYECKOIO 3aHATHS
3aHATUH 1O BBIITOJIHCHUH 2 0anna — nocenieHue 1 3aHATHS U
pacnucaHuIo U nabopaTopHOi CYIIECTBEHHBI! BKJIa]l Ha 3aHATUH B
BBIITOJIHEHUE pabotsi) (14 paboTy Bcell Tpymibl,
3aaHU) 3aHSTUN).

CamocrosarensHas |3 — S 6a/ui0B

pabota B rpyire 3-5

(pemeHue 3a1a4 ¢

AIIeMEHTaMU

MCCIIEI0BAHMS)
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[TyGnuunas 1 — 2 6ana 3a OAHO 3aHATHE 3-6

JIEMOHCTpALIHS

pelIeHus 3aa4ul

(otBet y mockm) (3

3aHSTHUS)

NunuBunyansHoe 8 6ass10B (IOpOTOBOE 3HAUCHNE) 8-14

3a1aHue 14 6a10B (MakCUMAaJIbHOE

3HAYCHHE)

Hroro no rexymeii padore B cemecrpe 30 - 60
[IpomexyToun (40 VYcrHblii onpoc 20 6ams0B (moporoBoe 3Hauenue) (21 - 40
as aTrecTanus 40 6a/10B (MaKCUMAaJIBHOE
(3K3aMeH) 3HAYCHHE)
HTOro no npoMekyTouHoii aTrecTannu (3K3aMeHy) 40 6amoB
CymMapHasi OlleHKA 10 JUCUHUILIJINHE: CymMmMma 0ajuioB TeKyIIeH U MMPOMEKYTOUHOU

aTTeCTalnun 51-100 6.

5 MarepuajJIbHO-TEXHHYECKOE, IPOrPAMMHOE M Y4eOHO-MeTOoau4ecKoe
o0ecneyeHre TUCHUIINHBI

5.1 YueOHast iureparypa

OcHoBHas yyeOHas JuTeparypa

1. Hamuarep, B. A. Meroguka o0yuenus wmartematuke. [lomckoBo-
UCCIIeIOBATENbCKAS JEATEIbHOCTD YUAIIUXCS [ DIEKTPOHHBIN pecypc] : yueOHUK
U MIPaKkTUKYM 1715 By30B / B. A. Jlanunrep. - DneKTpOHHBIE TEKCTOBBIE IaHHBIE.
— MockBa : [Opair, 2019. - 460 c. — Pexum pgocryna:
https://urait.ru/bcode/452018 (mata oopamenus: 11.08.2020). - 3aru. ¢ skpana

2. CopponoBa, H.B. Teopuss u Meroguka oOyueHus  HUHGPOPMATHKE

[OnexTpoHHBIN pecypc] : ydueObHoe mocobue s By3oB/ H. B. Codponosa,

A. A. berpuycoB. — 2-e¢ u3i., nepepad. u gom. — Mocksa : M3mgaTenbcTBO
FOpaiit, 2020. — 401 c. — (Bricmiee oOpazoBanue). — ISBN 978-5-534-11582-
6. — Tekcr : osnexktponnbii— URL: https://urait.ru/bcode/453796 (nara

obpamenus: 11.08.2020).

JlonoIHUTEIbHAS JIUTEpPaTypa

1. Hamunrep, B. A. Metoauka oOydenuss wmaremaTtuke. KOrHUTHBHO-
BU3yaJbHBIN MOJAX0MA [DJIEKTPOHHBIA pecypc| : yUEeOHUK IS aKaaeMHUYeCKOTO
OakanmaBpuarta / B. A. lamunarep, C. [[. CUMOHXXEHKOB. — 2-¢ H3/1., iepepad. u JIo1I.
— DIJEeKTPOHHBIE TEKCTOBBIE JaHHbIe. - MockBa : U3narenscTBo FOpaiit, 2017. —
340 c¢. — (bakamaBp. Akxkagemuueckuii Kypc). — Pexum goctyna:
https://urait.ru/bcode/452019 (mara oopamenus: 11.08.2020)..
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https://urait.ru/bcode/452018
https://urait.ru/bcode/453796
https://urait.ru/bcode/452019

2. Jlapun, C. B. Metoauka o0ydeHUsI MaTeMaTHKE: KOMITBIOTEpHAs aHUMAITUs
B cpene Geogebra : yuebHoe mocobue st By3oB / C. B. Jlapun. — 2-e u3., ucmp.

u non. — MockBa

https://urait.ru/bcode/454466 (nmata obpamenus: 11.08.2020).

W3narensctBo FOpaiit, 2020. — 233 c. — (Bricuee

oOpazoBanue). — ISBN 978-5-534-08929-5. — Tekct : snexkrponHsiii.— URL:

5.2 MaTepl/laﬂLHO-TeXHH‘IeCKOC H nMporpaMmmHoc¢ o0ecrneueHue ANCHUIIINHBI

Y4eOHble 3aHATHA MO JUCIHUIUIMHE TPOBOIAATCA B yueOHbIX aynutopusix HOU

Keml'V:

Opraamszanust  y4eOHO-|216 AymuTOopHs METOIVKHA MaTeMaTHIECKOTO pa3BUTHS 1|654027, Kemeporckas
HCCIIEIOBATEIIHCKON oOydyeHms MartemMartuke YdeOHas aymuTtopus uisi|obmacte - Kysbace, T.
JESATEIBHOCTH MPOBEICHUS 3aHATHH JIEKIIMOHHOTO THIIA, ceMUHapcKoro | HoBoky3HeIK, Ip-KT
oOyJarommxcs B|(TIpaKkTHIECKOr0) THUIIA, JUTSL TPYIIOBBIX u (IInonepckuit, a.13, mom.1
IIPEeIMETHOM o0nacTu [MHAMBUAYaIBHBIX KOHCYJBTAlUM, TEKYIIEro KOHTPOJIS U

"MaremaTuka 1 |TIPOMEXYTOYHOM aTTecTauy (MyJIbTUMEANITHAS)

nnpopmaruka" CneunanusupoBannas  (yueOHasi) meOenb:  JOcKa

MenoBast, kKadeapa, CTOJIbI, CTYJIbs

O6opynoBaHue sl MIPe3eHTAIMN Y4eOHOTO MaTepuana:
JIOCKa HWHTEPaKTHBHAs, KOMIIBIOTEp MpPENoAaBaTeNs C
MOHHUTOPOM, MIPOEKTOP, aKyCTHIECKasi CUCTEMa, SKPaH
Hcnonp3yemoe  mporpammHOoe — obOecmedeHume:  MS
Windows (Microsoft Imagine Premium 3 year mo
cyOmunensnonHoMy — moroBopy Ne  1212/KMP ot
12.12.2018 1. mo 12.12.2021 1.), LibreOffice (cBo60aHO
pacnpoctpansiemoe [1O), antuBupycHoe IIO ESET
Endpoint Security, munensus NeEAV-0267348511 no
30.12.2022 T.; Mozilla Firefox (cBOOOIHO
pacnpoctpansiemoe I[10), Google Chrome (cB060IHO
pacmpocTpaHseMoe I10), Opera (cBO0OOIHO
pacmnpoctpansiemoe [10), Foxit Reader (cBoGoaHO
pacmipoctpansiemoe  [10), WinDjView (cBobomHO
pacnpocTpaHsieMoe [10), Sunexc.bpayzep
(oTedecTBeHHOE CBOOOTHO pacnpoctpansemoe [10).
WuTteprer ¢ obecneuenneM goctyna B SUOC

5.3 CoBpemeHnHble npodeccuoHaIbHbIE 0a3bl JAHHBIX U HHGOPMAIIUOHHBbIE
CIIPABOYHbIE CUCTEMBI

Iepeuens CIIB/I u UCC no aucuuiinHe

OOmepoccuiickuid  MareMaTuueckuil moprtan (MHPOpMalMOHHAs CUCTEMa) -
http://www.mathnet.ru/

denepanbHbi optan «Poccuiickoe obpazoBanue» - http:// www.edu.ru. Jloctyn

CBOOOIHBIIT

Nudopmanmonnas cucrema

pecypcam» - http:// www.window.edu.ru.
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https://urait.ru/bcode/454466

denepanbHBIi  IEHTP  UHPOPMAIMOHHO-OOPA30BATEIBHBIX  PECYPCOB -
http://fcior.edu.ru. Jloctyn cBOOOAHBIM.

®enepanpubiii moptan "MHPOpMAIIMOHHO-KOMMYHUKALIMOHHBIE TEXHOJOTHH B
obOpazoBanuu" - http://www.ict.edu.ru/.

Enunas komnekius mugpoBbIX 00pa3oBaTeNbHBIX PECYPCOB.- Pexum mocTyma:
http://school-collection.edu.ru/

http://community.edu-project.org/ — MeToauueckuii cailT 1a60paTOPUN METOAUKU
¥ MH()OPMAITMOHHOW TIOJICP)KKH pa3BUTHs oOpa3oBanus MIOO

vernadsky.info ~—  caiitr  Bcepoccuiickoro  KoHKypca ~ IOHOIIECKHX
uccienoBarenbckux padot um. B. U. Bepnaackoro. Pycckast u aHrnumiickasi BEpCcuu.
[TyOnukyroTcsT HOpMAaTHBHBIE JOKYMEHTHI MO KOHKYPCY, PEKOMEHIAIMH II0
Yy4acTHUIO B HEM, JIETCKUE UCCIIE0BATENbCKUE PAOOTHI.

HMHTEepHET-IOpTaN NCCIEN0BATENBCKON AEATENBHOCTH yyamuxcs “MccmenoBarens.
Ru” - http://window.edu.ru/resource/540/39540

Kpynneimmii Be6-cepBuc uist xoctunra [ T-nmpoekToB 1 uX COBMECTHOM pa3padoTKu
- https://github.com/

baza xHur m nyOnukaumii OnexkTpoHHod Oubmmorexkn "Hayka m Texnuka" -
http://www.n-t.ru

6. Unble cBeeHUs U (MJIM) MATEPHAJIBI

6.1. IIpumepHbIe TeMbI NMCbMEHHBIX YU4eOHBIX padoT

Huousuoyanvnoe 3aoanue no meme “Ilpoexmupoeanue yueonvix
UCC1e008aHULL 8 KyPCe MAMEMAMUKU OCHOBHOU WKOJIbL”

CrpoekTHpoBaTh ypOK-y4eOHOE WCCIEeOBaHUWE TI0 JIIOOOH TeMe IIKOJBHOTO Kypca
MaTemMatuku 5 — 9 kiaccoB. (Tema Ha BeIOOp cTyaeHTa). OOOCHOBATH BHIOOD TEMBI.

Hnoueuoyanwvnoe 3adanue no meme “Ilpoexmupoeanue yueonwix
uccne008anuil 8 Kypce uHhopmamuku 0CHOBHOU WKOJIbl”

CropoekTupoBaTh YpOK-yd4eOHOE HCCIeOBaHWE 10 JI000H TeMe IIKOJIBHOTO Kypca
uHpopmartuku 7 — 9 kiaccos. (Tema Ha BbIOOp cTyneHTa). O6G0CHOBATH BHIOOP TEMBI.
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Hnoueuoyanvnoe 3ad0anue no meme “Opzanuzayus yueono-
UCC1e006amenbCKoll 0eAmeabHOCMU 6 YC108UAX YPOBGHEBOU U NPOPUIbHOU
oupgepenyuayuu odoyuenus mamemamuxe”

CrpoeKTupoBaTh ypoK-y4eOHOE HCCIEI0BaHKE 110 JTI000H TeMe HMIKOIBHOIO Kypca MaTeMaTHKH
10 — 11 kmaccoB (1151 KI1aCCOB OMPEAEICHHON MPOGMIbHOM HAPaBIEHHOCTH). B ypOK BKITIOUHUTH
y4eOHYIO AeATeTbHOCTD 0 PEIICHHUIO Pa3HOYPOBHEBBIX 33J1a4 C 3JIEMEHTAMH HCCIICIOBAHUSI.

Hnoueuoyanvnoe 3a0anue no meme “Opzanuzayus yueoHo-
UCC1e006amenbCKoll 0esAmeIbHOCMU 8 YC108UAX YPOBGHEBOU U NPOPUIbHOU
ougpgepenyuayuu odyuenua ungpopmamuxe”

CHpoeKTHpOBaTh YPOK-y4eOHOE UCCIICIOBAHKE TI0 JTFO00 TEME MIKOJIBHOTO Kypca HHPOPMATHUKU
10 — 11 xmaccoB (151 KIIaCCOB OMPEIEICHHON MPOPMIBHON HAPaBIEHHOCTH). B ypoK BKIIIOYHTH
y4eOHYI0 IeATEIILHOCTD 110 PEHICHUIO Pa3HOYPOBHEBBIX 33144 C 3JIEMEHTAMH HCCIIEIOBAHUS.

6.2. IIpumepHbie BONPOCHI U 3aJaHMsl / 3aa4U ISl NMPOMEKYTOYHOIM

arrecranmun
Taﬁ.lmua 8- HpI/IMeprle TCOPETUYECCKHUEC BOINIPOCHI M IPAKTHYCCKHUE 3aJaYH K IK3aMECHY

Paspneinbl v TeMbl ITpumepHsbIe TeopeTnueckue | [IpuMepHbie pakTHUECKHE 3a1a4u

BOIIPOCHI

Cemectp A

1. Y4eOHOe HccieioBaHNe KaK MHOTOACIIEKTHOE TUIAKTHUECKOE SIBIICHHE
1.1. UccrenoBarensckuii | 1. Hayunoe uccnenoBanue: | CripoekTHpyiiTe yueOHOE HCCIeJOBaHUE
METOJI: CyHIIHOCTb, MOHATHE, CTPYKTypa, LEJW M | B BHIE CHCTEMBI HCCIEI0BATEIBCKUX
FICTOKH, TIEPCTIEKTHBHL. 3aJ1a4H. 3aaHui 1O JI000M TeMe IIKOJIBHOTO
Hayuroe 1 yueGHOe 2. YuebHoe uccieoBanue: | Kypca MaTeMaTuKu (MHQOPMATHKH).
HCCIIEIOBAHE. MOHSATHE, 3TAIBI, BUJIBI.

3. Hens 1 3amaun yaeOHOTO

HCCIIE/IOBAHHS.
1.2. ITpoekTupoBanue 4. Ilpobmemuoe  oOyueHue | CipoeKTHpyWTE HCCIIeIOBATENIbCKOE
yueOHBIX UCCIAENOBAHUI | MaTeMaThKe. 3aganue 1o Tteme “TIpsIMOyrojbHBIM
B Kypce MaTeMaTHKH 5. Buner y4eOHBIX | Mapaulesnenumnesn’. Onuiure

HCCIIE/IOBAHUH 110 MATEMATHKE. | OCOOCHHOCTH OpraHu3anud padoThl ¢
6. [umaktuyeckue (QYHKIMH | TAKUM 3aJaHHUEM.
y4eOHOTO  HMCCIIECIOBAaHUSA  TI0

OCHOBHOI IIIKOJIBI

MaTeMaTHKe
1.3. ITpoekTupoBanue 7.  llpobnemHoe  oOyuenue | CipoeKTHPYHTE WCCIIEZIOBATEIBCKOE
y4eOHBIX UccleNoBanuii | HHpOpMaruke. 3aganue no Tteme “UudopmanmonHble
B Kypce HHQOPMATHKH 8. Buner yueOHBIX | IIpollecChl B HEXHUBOM  mpupone”.
OCHOBHOM IIKOJIEL HCCIIeI0BaHUN no | Onummre 0COOEHHOCTH OpraHU3alMU
nHpOpMaTHKE. paboThI C TAKUM 3a/TaHUEM.

9. [upaktndyeckue (QYHKIHU
y4eOHOTO  HMCCIICIOBAaHUSA  TI0
nHpOpPMAaTHKE
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2. I/ICCHC,Z[OBaTCHLCKI/IC YMCHHSA U CPCACTBA UX PASBUTHUS ITPU 00

YCHHUHU MAaTCMATHUKE U I/IH(i)pMaTI/IKe

2.1. UccnenoBaTeabpCcKiie
YMEHHS M HX CTPYKTypa

10. CyurHocTtb MIOHATHS
“UccrenoBaTeNbCKIe YMEHUS .
11. CrpykTtypa
HCCIIEI0BATEIbCKUX YMEHUH.

JlecTHuna nnuHOM 5 M mpuUCTaBiIeHA K
CTEHE TaKUM 00pa3oM, UTO BEpXHUH ¢
KOHEIl HaxoauTcs Ha BeIicoTe 4 M. B
HEKOTOPBI MOMEHT BPEMEHH JIECTHHIIA

12. Kpurepuu YPOBHEM | HAUMHAET NaAaTh, IPU 3TOM BEPXHUU
Pa3sBUTHA  HCCIEAOBATEIbCKUX | KOHEI MPHOIMXKAeTCs K TMOBEPXHOCTH
YMEHUH. 3eMJIM C TOCTOSIHHBIM YCKOpPEHHEM 2
m/c?. C Kakolil CKOPOCTBIO yIaJISeTCs OT
CTCHBI HW)KHUM KOHEII JICCTHUIBI B TOT
MOMEHT, KOIJIa  BEpXHHH  KOHEIl
HaXOJUTCS Ha BBICOTE 2 M?
PaccmoTpute  pemieHwe  3amadyd  H
OTIpEJIeIIUTE, KAKUE HMCCIEA0BATCIBCKUE
yMeHust OyayT (GOpMHUpPOBATHCSA TPU €€
pelIcHHN.
“_1"
A
M
H L
0 x(t) )
2.2. Cpencta pazeutus | 13. CpenctBa  pasutms | CocTaBbTe 3aady IO MareMaTHKE Ha
HCCJIEIOBATEIIbCKUX HCCIIEIOBATENIbCKUX YMEHHUN | PasBUTHE YMCHUA KPUTHICCKH
yMEHUil yualuxcsi P | yyalmuxcs npud  0OydeHuy | AHATM3MPOBATL  yCNOBHS  3a7aHHOH
00y4YeHHH MaTeMAaTUKE | MAaTEMATHUK: 3a/1auu ¢ | cutyawnn.  Omuammre  0COGeHHOCTH
Hec(hOPMYTHPOBAHHEIM OpraHuszaiuu padoThl ¢ TAKOW 3a1a4eH
BOIIPOCOM, COCTaBIICHUE

3a/1a4 10 TOTOBBIM YEpTEkKaM,
COCTaBJICHHE 3ajad,
AQHAJIOTUYHBIX TAHHOM, 3a/1a41
C  HEONpPEIENEHHOCThIO B
YCIIOBUHU.

14.  CpeacrBa  pa3BuTus
HCCIEA0BATENIbCKUX YMEHUI
ydaluxcs TOpH  OOy4deHHH
MaTeMaTHKe: TTOWCK
paIoHaIbLHOTO pereHus
3aJIauH.

15. CpencrBa  pa3BUTHS
HCCIIEIOBATENIbCKUX YMEHHM
yYauXxcss TpU  OO0yYSHUH
MaTeMaTHKe: pa3BuUTHE
3aJIauH.

2.3. Cpencta pazButusi | 16.  CpenctBa  pasButusi | CocTaBbTe 3a1a4y 10 MHPOPMATHKE Ha

HUCCICO0OBATCIIBCKHUX

HCCIIEIOBATENIBCKUX YMEHUM
yyalmxcs TOpu  OOy4YeHHH

pa3BUTHE YMEHHSI
aHANIM3UPOBATh PE3yNbTaT.

KPUTHYECKH
Onummure
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YMEHUH yyanmxcs mpu | “HQOpPMAaTHKe: TPOOJIEeMHast | OCOOCHHOCTH OpraHusalud paboThl €
oOydyeHuu nHpOpMaTHKE | 3a/7a4a u npoOseMHasi | TAaKOH 3a1a4qcu
CHUTyalus.

2.4. 3amauu ¢
3JIEMEHTaMU
UCCIIEIOBaHM KaK
CPEICTBO Pa3BUTHUSA
HCCIIEIOBATEIbCKUX
YMEHUH y4Yaluxcsl.

17. 3agaum c »ieMeHTaMu
HCCIICIOBAHUS o
MaTeMaTHKe KaK CpEeICTBO
Pa3BUTHS UCCIIEIOBATEIBCKUX
YMEHUH yJanuxcs: 3aa4u Ha
CpaBHEHUE, 3aJa4n Ha
ompeneracHue Buaa (UTYPHI,
3a/laud = Ha  OMpeJeIeHue
B3aUMHOTO  PaCHOJIOKCHUS
¢buryp, 3a/1a4u Ha
YCTaHOBJICHHE 3aBUCUMOCTEH.
18. 3amaum ¢ »iaeMeHTaMu

UCCIICIOBAaHUS o
nH(pOpPMATHKE:
KauecTBeHHbIe u

OKCIICPUMCHTAJILHBIC 3aJa491

Bribepute n3 ydeOHHKA 10 MaTeMaTHKE
(mrpoOpMaTHKe) I ... KiIacca 3a/1ady C
dIIEMEHTaMH HCCIIEIOBAHUSI.
PaccmoTtpute ee pemenne 1 npeuioxKuTe
METOJMKY OpTaHW3alMU II0 PEIICHUIO
9TOH 3a/1a4u Ha ypOKe.

3. Metozapl Hay4yHOTO MO3HAHUS PH 00yYECHUH MaTeMaTUKe U HHPOPMAaTHKE

3.1. MeTo1bl HAy4YHOTO
MIO3HAHUS NpU 00yUYEHUHU
MaTeMaTHKe

19. HaOmronenue u
SKCIEPUMEHT B MaTE€MaTHKE
KaK CpEACTBO BBIIBIKCHUS
TUIIOTES3.

20. Amgamorusgs Kak METO.
BBIABIDKEHHS  THIIOTE3 B

Peumure  cnemyromyro  3amauy: B
ocHoBaHuu nupamuasl PABCD nexut
kBagpar ABCD. bokoBoe pedpo PB
NEPNEHANKYIIAPHO OcHOBaHUI0. PB=AB.
[IpoBoautcs ceuenne nupamuasl AKLD.
Kakyto ¢opmy wumeer 310 ceueHue?

Omnuiure BO3MOXHBIC nyTHn

MaTeMaTuHKe' 1lpumepst OpraHHU3alHx 9KCIIEPHUMEHTAIBHON

4HAIIOTHH B H’HaHI/IMeTpHH H JACATCIIBHOCTH YYallUuXCsd Ha IIpHUMEPE

CTEPCOMETPHUH. JTAHHOM 3aj1a4H.

21. O60061eHne u

KOHKpeTH3alus

TEOMETPUUECKHIX "

anredpanvdecKkux 3a1a4

TOBBIIICHHOM CJIIOKHOCTH.
3.2. Metoapl HayuHoro | 20. Teopernueckue u | CpoexTupyiite TBOpPUYECKYIO padoTy,
MO3HAHMS MPU O0YUEHUHU | SKCIIEPUMEHTAIbHBIE METO/bI | OPTaHU30BAHHYIO  YYUTCIEM  IIOCIE
nH(popMaTHKe Hccaea0BaHus B | M3ydeHns penaxtopa Word

nH(popMaTuke

21. Metonbl 3MIUPUYECKOTO
YPOBHS IIO3HAHMSL.

22. MeTozibl TEOPETHUECKOTO
YpPOBHSA MO3HAHUSL.

3.3. DOBpUCTUKH U
IBPUCTHYECKUE METOIBI
npu o0yyeHUn
MaTeMaTHKe U PU3UKe

23. Meton «MO3T0BOT'O
MTypMa»  TPU  PEIICHHH
MPOOJIEMHBIX 33]1a4.

24. Metox JTUYHON SMOATUH
IpA TOMCKE PALMOHAJIBLHOIO
YCIIOBHUS 33]1a4U.

CrpoexkTupyite 3afjaHH€ Ha OTKPBITHE
TEOPEMBI 0 cpenHen JINHUU
TpeyroipHuKa. Onummre 0COOEHHOCTH
OpraHu3anuy paboThl C TAKUM 3aJaHHUEM.
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25. OBpPUCTUKH IIPU PELICHUU
HECTaHIAPTHBIX 3a7ad 10
MaTeMaTHKe.

26. OBpPUCTUKH IIPU PELIEHUU
HECTaHJAPTHBIX 3a7ad 10
¢busuke

4. Opraamuzanus yIeOHO-HCCIICIOBATEIBCKON IEATEIFHOCTH B YCIOBHSIX YPOBHEBOH U MPOMUIHLHOM

auddepeHnnanyuy 00ydeHus

4.1. Opranuzanus
y4eOHO-
HCCIIEN0BATEIBCKOU
JeSITEIbHOCTH B
YCIIOBUSIX YPOBHEBOU U
popUIHLHON
nuddepeHIranum
o0y4deHus MaTeMaTHKe

27. Pa3HoypoBHEBBIE
OTKPBITHIE 3a1a4n o
MaTeMaTHKe Kak CpeICTBO
Pa3BUTHUS UCCIIEOBATEIBCKUX
YMEHUI HIKOJIbHUKOB.

28.  uddepennupoBannbie
KapThl — IUIaHBI YPOKOB Kak
CPEICTBO OpraHu3anuu
WHAWBUIYaIbHBIX  y4eOHBIX
HCCIIEIOBaHUI  IIKOJIBHUKOB
0 MaTeMaTHKe.

29. Uccnenosarennckue
3aJaHus [0  MaTeMaTHKe,
YUUTHIBAIOIIME  crienuduky
pob s 00yJarOIIHXCS.

CrpoexTupyiite yueOHOE HCCIIeOBaHHe
mo Tteme “[lmpammma” I KiIaccoB
(hHU3UKO-MATEeMATHIECKOTO TTPO(HIIS

4.2. Opranu3zanus
y4eOHO-
HCCIIeIOBATENBCKOM
NeSITEIbHOCTH B
YCIIOBUSIX YPOBHEBOH U
npoduIbHOM
nuddepeHranun
oOyudeHusi uHpOpMaTuKe

30. Pa3noypoBHeBbIE
OTKPBITBIC 3a1a9n o
uHpOpMaTUKE Kak CpeICTBO
Pa3BUTHS UCCIIEAOBATEIBCKUX
YMEHUH IIKOJIBbHUKOB.

31. JuddepennupoBannbie
KapThl — IUIaHbl YPOKOB Kak
CpPEeACTBO OpraHu3aIuu
UHAUBUIYAIbHBIX  y4EOHBIX
HCCIEA0BAHUMN  IIKOJIBHUKOB
1o nH(pOpMAaTHKe.

32. Hccnenosarensckue
3aJaHusg 1o UHGOpMaTUKe,
YUUTHIBAIONINE  CHEIU(PHUKY
npodusist o0yyaronmxcs.

CrpoekTupyiite yueOHOE HCCIIeZIOBaHNE
no WHQPMATUKE I KIAcCOB (DU3HKO-
MaTeMaTHYECKOT0 MPOduIIs

Cocraurens (n): [lo3nuskosa E.B., nonent kap. MOMM

(pamunus, unuyuansl u 0odHcHOCMb npenodasamens (ei))
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