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1. leab TUCHUILIHMHBI

Henvo usyuenus oucyunaunwvl spisercs: (GopmupoBaHue MpodeccHoHATEHON
KOMITETEHTHOCTH CTyJ€HTa B 00JIACTH OpraHU3aluH y4eOHO-UCCIIeI0BATEIHLCKON
NEATETLHOCTH YYAIUXCS TPU U3yYCHUH (PH3UKO-MAaTeMaTHUECKUX JUCITUTUIHH.

B pe3ynbraTe ocBOEHUS TaHHOUN JUCITUIUIMHBI Y 00YYaIOmerocs M0DKHBI ObITh
c(opMUPOBaHbI KOMIIETEHLIMM OCHOBHOH MpogeccHOHaTbHONH 00pa30oBaTeNbHOM
nporpaMmbl OakanaBpuara:

- TIK-1 (CrocobeH HCMobp30BaTh ClCHMAIbHbIC HAyYHbIC 3HAHUS JUCLUTLINH
npoduias "MaTemaTrka" B IeAarornyecKom AesATeIbHOCTH);

- TIK-2 (CnocobeH HCIobp30BaTh ClCHHAIbHbIC HAyYHbIC 3HAHUS JUCLUTLINH
npoduis "dusnka" B e1aroruueckoi AesITeIbHOCTH)

1.1 ®opMupyemMbie KOMIIETEHUMHU

Tabnuna 1 - @opMupyembie TUCHUTIIMHON KOMIIETSHIINH

HanmenoBanue Buja

KOI[ 1 Ha3BaHHUC KOMIICTCHIIMHA

KOMITETCHIMH

npodeccuoHaIbHas IIK-1 CnocobeH uCHONB30BaTh CHELHMATIbHBIE Hay4HbIE
3HaHUSA JUCLUIUINH npoduns "Matemaruka" B
MeAarorn4eckoi JesiTeIbHOCTH

npodeccuoHalIbHAast IMK-2 CnocobeH WUCHOIb30BaTh CIICIUAIBHBIC HAyYHBIC

3HaHUA TUCHUIUIMH Tpoduis "dusuka" B Megaroruyeckoi

JCATCIIBHOCTH

1.2 UHauKaTopbl JOCTHKEHUA KOMIETeHIH i

Tabnuna 2 — UHAUKaTOPhl JOCTHUKEHNS KOMIIETCHIINHN, (hOpMUPYEMbIE

JTUCHUATIITAHON
KO,Z[ 1 Ha3BaAHUC I/IHI[I/IKaTOpBI JOCTUKCHUS I[I/ICI_[I/IHJ'H/IHLI U MIPAaKTHUKH,
KOMIIETCHITUHA komrmeTeHnuu mo OITOIT dhopMUpYyIOIIHE KOMITIETCHITHIO
OIIOIT
IIK-1 Cnoocoben | IK 1.1  TIlpoektupyer  snementsl | 51.0.10.01 Jluneiinas anredpa
HUCIIONL30BaTh 06pa30BaTCJ'[bHOI\/‘I IPOrpaMMbl U pa60qy}0 b1.0.10.02 MareMaTH4eCcKHil aHaIn3
CHENMATbHBIE HporpaMmMy 1o Matematike, hopmympyer | P1-0-10.03 'eomerpus
MTAKTHYECKHE LIENM U 331a9u 00ydeHUs 51.0.10.04 Teopms ancen
Hay4HBIC 3HaHus | M H v 51.0.10.05 Anre6pa MHOrOUJIEHOB
JUCHUTUTAH  Tipodurs | MATCMATHKE - PeATM3OBRIBACT  HX B | 51 ( 10.06 DNleMeHTapHas MaTEMATHKA
"MartemaTtuka'" B y4eOHOM  mporecce,  MOZCIHMPYET M | §1.0.10.07 JluckperHas MmaTeMaTuka
T1€IarOTHYECKOM pean30BLIBACT pazmgsbie | 51.0.10.08 Teopus nzo0OpaxkeHuit
opranu3anponsble  (popmbr  o6yuenus | 51.0.10.09 Maremarnyeckas JIOTHKa
JCATCIIbHOCTHU 51.0.10.10 T .
MaTeMaTUKE (YpoK, JKCKYPCHIO, I AU €opuss  BCPOATHOCTEHM H
JOMAIIIHIONO, BHEKITACCHYIO H BHEYpOuHyro | MATEMATHUECKas CTATHCTHKA

3




Kon u HasBanue

Nunukatopel 1OCTHXKEHUS

I[I/ICI_II/IHJ'II/IHBI U MIPAaKTUKH,

KOMITETEHIINHU komrereHnuu no OITOIT dbopMupyIoIINE KOMIETEHIINIO
OI1OII
paboty), mmianupyer u komwiekcHo | 51.0.11.02 Marematuueckue  MOAEIH
MIPUMEHSET pa3uuHbIe cpencTea (usuueckux npoueccos
00YHeHHS MATEMATHKE b1.0.12 Metoauka oOy4YeHUS W BOCIHUTAHHS
no npo¢uo "MartemaTuka"
[IK 12 Vcromssyer meiarormueckue F1.B.0l Marematnka B  HCTOPHYECKOM
pa3BUTHH
TEXHOJIOTHH JUIS JIOCTHKEHUS
b1.B.03 OuenuBanmne " MOHHTOPHHT
JITIHOCTHBIX, TpE/MCTHBIX 1| oGpasoBaTenbHbIX pe3yIbTaToOB
MCTaNpCIMCTHBIX PE3YIBTATOB | oGyyafoIIerocs Mo MaTeMaTHKE
O0y4aromuxcst B IpeaMeTHOH obnactd | B1.B.05 YucneHHsie METOIBI
“Maremarrka” b1.B.07 Pemenne 3amau rocyJapCTBEHHOM
UTOTOBOM aTTeCTallMU 110 MaTeMaTHUKe
IIK 13 Jlemonctpupyer Bruanenne | b1.B.09 Martemarnueckue METObI
METOJMKOIf TIPETIONIABaHK 110 TIPEIMETY 00paboTku _ besynpratos HaY4HBIX
“MaremaTuka” pazIMYHbIX KaTeropuit HCCIIeA0BaHUH
b1.B.ZIB.01.01 Opranuzauus y4eOHo-
OOyJarommXcsi B COOTBETCTBHH  C o
. . _ | uccaenoBarenbekoi JIeSITeTbHOCTH
OCHOBHOW 00pa30BaTeNIbHON IPOrpaMMOit obyuarouxcs TpH  M3YYCHHH  (H3MKO-
Ha OCHOBC JCATCIIbHOCTHOI'O IOAXOAAa M | pmareMaTHYeCKUX JUCHUIINH
BIIAJICHUSL copemenHbiMM | 51.B.J[B.01.02 Opranuzanuss  OpOeKTHOH
NeJarorndeCKMMHy TEXHOIOTMSIMU ACATCIBHOCTH O6y‘laIOIlII/IXC$I pu U3yHUCHUU
(bHU3UKO-MaTEeMaTHYECKUX TUCLUILIHH
B2.B.01(IT) IIpousBoacTBeHHas
npakTuka. [IpodunbHas nmpakTuka
B3.01(I') IloaroroBka k cnade u crada
rOCyJapCTBEHHOT'0 SK3aMeHa
Bb3.02(11) BrimonHenne u  3amura
BBIITYCKHON KBANA()UKAITMOHHON pabOTHI
IIK-2 Cnocoben | IK 2.1  Ilpoektupyer  snementsl | 51.0.11.01 DnemeHTapHas pu3nka
HCIOTE30BATH 06pasoBaTesbHOI mporpammMbl 1 pabouyro | b1.0.11.02 MaremaTtudeckue  MOJACIH
W3UYECKHX MIPOIIECCOB
CIIeLHATbHBIE nporpammy o dusuke, opmympyer | P pomt
b1.0.11.03 MexaHnuka
HayJHBIE SHAHMS | AWAAKTHYECKHE LEIH M 3a1a4n o0y4eHus 5101104 Omrixa
JTUCHUIIINH PO ¢usiKke 1 peanisoBBIBACT X B y4eOHOM b1.0.11.05 DJeKTHYECTBO U MarHeTH3M
"Ousuka" p | TpoLeCCe, MOZEIMPYET M PeANM3OBBIBACT | F1.0.11.06 MonekyisipHast  pusuka u
T1e[arOrMYeCKOi p6a3m4qHLIe Opl“aH[/BaL[I/IOHHZIe hopmBI TBipgo{IFBI;MHKa 5
obyueHns (msuke (Ypok, J1abopato .O.11. KCIIEpUMEHTaIbHAs
JIeSITENNbHOCTH yH ¢ (ypox, PATOPHYIO P
pabory, SKCKYPCHIO, joMaHiofo, | PH3HKa
BHEKJIACCHYIO M BHEYPOMHYI0 pabory), b1.0.11.08 Maremaruyeckas pu3nka
UIAHADYET 1 KOMIDCKCHO  HIDHMEHsET b1.0.11.09 KsanroBas ¢uznka
Py P b1.0.11.10 AcTtpoHoMus

PpasnMuHbIe CPEACTBA 00yUeHHs (PH3KKE;

K 2.2 Hcnoms3yer neparoruyeckue

TEXHOJIOTHH UL JIOCTIDKSHUS
JIMIHOCTHBIX, MPEMETHBIX u
METarpeIMETHbIX Pe3yIBTaToB

oOydJaronmxcsi B TpeIMETHOH o0macTi
“Dusnka”

I[IK 2.3 JlemoHCTpHpyeT BJaJicHUE
METOJIMKOM MPENo/aBaHusl M0 TNpPEeIMETYy
“Dusnka”

pa3INIHBIX KaTeropuit

O0OyJarommxcst B COOTBETCTBHM  C
OCHOBHOM 00pa3oBaTeNIbHON MPOrpamMMoin

Ha OCHOBC JCATCIIbHOCTHOI'O IIOAXOAa H

b1.0.13 Mertoanka oOy4eHHS W BOCIIHTaHHSA
o podmio "Ouznka"
b1.B.02 ®dusuka B UICTOPUYECKOM Pa3BUTHH

b1.B.04 OuenuBanue u MOHUTOPHHT
00pa3oBaTeNbHBIX pE3yIbTAaTOB
oOyuarorerocs mo Gpusnke

Bb1.B.06 IIpakTaxym 1o pELIeHNI0

¢u3ngeckrx 3amayd

b1.B.08 Pemenne 3amad TocyqapCTBEHHOM
UTOTOBOH aTTecTalyu 1o (hu3uKe
b1.B.ZIB.01.01 Opranuzauus
UCCIIE0BATEIbCKON JIeSITENbHOCTH
oOyJaromuxcsi NpU  U3YYCHUH  (PU3HKO-
MaTeMaTHYECKHUX JUCIUIUINH

b1.B.JIB.01.02 Opranuzanuss  HOPOEKTHOU
JIESITETTPHOCTH O0YYAIOUINXCSl TPH H3YYESHUHU
(U3UKO-MaTEeMaTHUECKUX AUCIUTLTHH

y4eOHo-




Kon u HasBanue
KOMIIETEHIIUHA

Nunukatopel 1OCTHXKEHUS
xkoMneTennuu mo OITOIT

I[I/ICI_[I/IHJ'H/IHBI U MIPAaKTUKH,
dhopMHUpYIOIIHE KOMITIECTCHITHIO
OI1OIT

BJIaJICHUA
neaarorrtdCCKMMM TEXHOJIOIHAMA

COBPEMEHHBIMU

Bb2.B.01(IT)
npaktuka. [IpoduibpHas npakTuka
B3.01(I")
TOCYIapPCTBCHHOTO YK3aMeHa
b3.02([1)
BBITYCKHOW KBAJTM(UKAIMOHHOM PaboThI

[IpousBoacTBenHas
ITonroroBka k cinaue u caada

BremmosHeHHe u  3ammura

1.3 3nanusi, yMenusi, HaBbIku (3YB) nmo aucunninHe

Tabnuua 3 — 3HaHus1, yMEHUS, HABBIKU, POPMUPYEMBIE TUCIUTIIIMHOM

Kon n nasBanue

Nuaukatopel 1OCTHXKEHUS

3HaHUs1, yMEHUS, HABBIKU

KOMITETCHIMH KOMITETEHIIMH, 3aKPEIUICHHBIC 3 (3YB), hopmupyembie
JACIUIIIIMHON JIACIUTIIIMHON
IIK-1 Coocoben | IIK 1.1 IIpoexTupyer 3JIEMEHTHI | 3HaeT:
HUCIIOJIB30BATD 00pasoBaTeNbHON MpOrpaMMbl M pabodyro
CHeNUMATbHEE  HAy9HbIE | TPOTPAMMY MO MaTCMATHKC, dopMymHpyeT Hemn, 3amaum  u ):[PI,Z[B,KTPI‘IGE:KHC
SHAHMS MCLILIH | AWIAKTHICCKHE e W 3ajiaun 00ydeHns GyHKIMK y4eOHBIX HCCIIEAOBAHUI 110
npoduis "MaTemarka" | MATCMATHKC  PCATH3OBLIBACT HX B yueGHom | MATEMATHKE;  cpenctsa  u - Gopmbl
B [1e/[ArOrMYecKofi | TPOICCCE, MOJICTIMPYeT W PealH30BbIBACT OpraHu3amnin 3 yueOHo-
eATeIBHOCTH pA3THUHBIE  OpraHWAMOHHble  (bopmpr | HCCHICIOBATENLCKOM ACATCIHOCTH DK
00y4eHns MaremaThke (YpOK, SKCKypcuro, | A3YICHIM MaTCMaTHKCE,
FOMALLHION, BHEKIACCHYIO H BHEYPOUHYIO | o
padoTy), IIAHMPYET U KOMIUIEKCHO PHMEHSIET
pasImHbIe CPE/ICTBA 00yHeHNs MaTeMaTHKe [IpUMEHATE  TEXHOJIOTHIO  y4eGHOTO
[IK 12 HcmonpdyeT  memarormyeckuie HCCIC/oBAHIA oA FOCTIDKEHHA
TEXHOJIOTMH JUISl JIOCTYDKEHMsI JIMYHOCTHEIX, JHTTHOCTHBIX, TIpSAMETHRIX "
METaIpeIMETHBIX pe3ynbTaTOB
TPEMETHBIX U METANPEIMETHBIX PE3YIIBTATOB N
oGysaiomuxcs B mpemersoi  oGacti S6y‘IaIOH.[I/IXC$’[’B OpeAMETHON 00NacTH
“Maresamiiia” MaremaTuka
[IK 1.3 [IemoHCTpHpYET BiaieHUe METOAMKON Buageer:
TPENOZIaBAHKA TI0 HpeMety “MareMartnka” | \joromikoii OpraHmsanuu  y4ebHO-
Pa3IMUHBIX  KATeropuii  OOydaroumxcs B HCCIIeI0BATEIbCKON JEeSTeIbHOCTH TI0
COOTBETCTBHH C OCHOBHOH OODA3OBATEIBHOM | \roror o DASTHUHBIX  KATeropwit
TIPOTPAaMMOM  HA  OCHOBE  JICATILHOCTHOIO | oG unionmixess B COOTBETCTBHH G
noxoaa W BIGJCHHA  COBPEMEHHBIMH | oepoppoii 06pasoBaTenbHOM HporpaMMoit
EJArOrMYECKMMH TEXHOJIOTUSIMH
IIK-2 Criocobeq | IIK 2.1 [poextupyer SNIEMEHTHI | 3HaeT:
HUCIIOJIB30BATh 00pa3oBaTeNbHON MpOrpaMMbl M pabodyro
ClIeIMANbHbE  HAYUHbiC | TPOTPAMMY 1O dmsnke,  bopmympyer | e, 3amaun 1 ZLI/I[IEIKTI/I‘ICSKI/IG
SHARIS CIAIIIAH | MWIRKTHNECKE Lemi M sazadn  obyueni (GYyHKIUH y4eOHBIX HMCCIEA0BAHUN MO
npouns  "®usuxa" B (U3MKe M pealM3OBbIBAET HX B yueOmom | PM3UKE;  cpeictBa M opmbl
I1e/TAr OTHYECKOi Tmpolecce, MOJENMpYeT M peamm3oBbiBaer | OPratHH3alni 3 yuebHo-
CATEIBHOCTH pAGIMUHblE  OprAHWZAMOHHBE  (OPMEI I/ICCHCJIOBS.TCHBCK(?I/I JESATENHLHOCTH PH
o0yuennss (usuke (ypok, IaGopatopHyro | M3YHeHHH (usnke,
pabory, 9KCKYPCHIO, JIOMAIIIHFOKO,

BHEKJIACCHYIO W BHEYpOUHyI0  paborty),

YmMmeer:




Kon u HasBanue
KOMIIETEHIIUHA

Nunukatopel 1OCTHXKEHUS
KOMIIETEHIINH, 3aKPEIJICHHbIC 3a
JUCHUIIIIMHON

3HaHUs1, yMEHUs1, HABBIKU
(3YB), popmupyemsie
JOUCHUIIIIMHON

IUJAHUPYeT ¥ KOMIUIGKCHO  IPHMEHSIET
Pa3IIYIHBIC CpecTBa O0yUICHIS (PU3HKE;

K 22
TEXHOJIOTUH Ul JOCTWDKCHUS JIMYHOCTHBIX,

MCHOJ’IB?,yeT eaarort4cCKuc

NPEIMETHBIX U METalpeMETHBIX Pe3yJIbTaTOB
OOyJarommxcsi B TPEIMETHOH  00NacTi
“Pusnka”’

1K 2.3 JleMoHCTpHpyeT BlafieHue METOUKOM
TperofiaBalisl 1Mo mpeamery  “Dismka’
Pa3MMYHBIX ~ KAaTEropuii  OOydJarommxcs B
COOTBETCTBUH C OCHOBHOW 00pa3oBaTeNBHOI
MPOrpaMMOH Ha OCHOBE JESTEIHHOCTHOTO
MOAX04a W BIAJCHWS  COBPEMCHHBIMH
TeIarOrMYECKUMH TEXHOJIOTHSIMU

[TpuMeHsTh TEXHOJNOTHIO y4eOHOro

UCCIENOBAaHMA ISl JOCTIDKCHHSA
JMIHOCTHBIX, MIPEAMETHBIX "
METalpeIMETHBIX pe3yJIbTaToB

oOyJaromuxcs B MPEIMETHON 001acTH
“Dusnka”

Bnageer:

METOIUKOH  OpraHu3aluu  y4eOHO-
HCCIIEOBATEIbCKON NEATEILHOCTH IO
¢u3nke Pa3IIITIHBIX KaTeropuit
OOyJaloOmmXCsi B COOTBEICTBHM  C
OCHOBHOM 00pa30BaTeIBHON POTpaMMOi

2 O0bEéM U TPYA0EMKOCTH TUCIHUIJIMHBI IO BUAAM Y4eOHbIX 3aHSTHIA.

(I)Oprl HpOMe)KyTOqHOﬁ arrecralnmmu

Ta6numa 4 — O0beM U TPYyA0EMKOCTh TUCHMUIUIMHBI 110 BUJIaM YUEOHBIX 3aHATHHA

OO0w1ast TpyA0EMKOCTh M BUJbl Y4eOHOW pabOThI MO
JMICIIATUTHHE, IPOBOIMMBIE B Pa3HBIX OpMax

O6BéM gacoB o Gpopmam
o0OydeHus

[0]0]0) 0390

1 O6mas TpyA0EMKOCTh IUCIHUTLIMHBI

144

2 KonTakTHas pabota 00ydJaromuxcs ¢ mpernogaBaTesieM (1o
BUJIaM Y4eOHBIX 3aHATHI) (BCEro)

60

AynuTtopHas pabota (Bcero):

60

B TOM YHCJIC:

JIEKIIAHA

28

MPAKTUYCCKUC 3aHATUSA, CCMUHAPbI

32

PAaKTUKYMbI

nabopaTopHbIe padOTHI

B MHTEPAKTUBHOH popme

B DJIGKTPOHHOU (hopme

Breaynuropnas paboTta (Bcero):

B TOM YHUCJIC, MHAWBHUAYAJIbHAA pa60Ta 06yqa10111nxcsi C
npernoaaBaTciicM

NOATOTOBKaA KprOBOI71 pa60TBI /KOHTaKTHAas pa60Ta

TpynmoBasi, MHANBUAYAJIbHAad KOHCYJbTAallud U UHBIC BUABI
y4eOHOM NesTeNIbHOCTH, TIPElyCMAaTPUBAIOIIUE TPYIIIIOBYIO
WJIU MHAWBUIYAITBHYIO pa00Ty 00yJarOIIIXCs C
penoaaBaTeneM

TBOpYEcKas pabora (3cce)

3 CamocrositenbHas pabota o0yyaromuxcs (Bcero)

48




4 TIpoMexxyTO4Hast aTTecTalys 00ydJaronerocs

ODO: cemecTp A — 3K3aMeH
(36 1.);

3. Y4eOHO-TeMATHYECKHMH TUIAH M COJAEPKAHUE TMCIUIIHHDI.

3.1 YyeOHO-TEeMAaTHYECKHI IJIAH

Tabnuma 5 - YueOHo-TeMaThuyecKuii miaH o4HON GopMbl 00yUEHUS

Obmas | TpyaoeMKocCTh 3aHATH (dac.) dopma

TPyoéM | ODO 300 TeKyIero
E KOCTh AYIHTOPH. Ayautop KOHTpOJIA U
= |Pa3mesbl ¥ TEMBl TUCLUIIIMHBI (6cezo 3AHSTHS H. IIPOMEKYTO
E 110 3aHATUAM ’{(,ZC.) CPC 3AHSTUS CPC YHOU
X JIeKIL. | mpa JeK | mpa arrecTalnuu
= KT. o | K. yCIeBaeMoc
2 ™

Cemectp A
1. Yuebnoe uccnedosanue Kkak mnooacneKkmmuoe OudaKxmuyieckoe sagjieHue

1 UccnenoBatenbckuii METOA: 2 2 4 YcrHbii
CYIITHOCTh, UCTOKH, orpoc
nepcrnekTuBbl. HayuHoe u
yueOHO€ HCCleI0OBaHHeE.

2 | IlpoekTupoBaHue y4eOHBIX 2 2 4 1 %02910%0:3701 ¥
HCCIIEIOBaHMM B Kypce aJIbHbBIE
MaTEeMaTHKH OCHOBHOM 3aJlaHus
IITKOJIBI

3 [TpoexTrupoBanue yueOHbIX 2 2 4 1%02910%0:3701 ¥
HCCIIEIOBaHMM B Kypce aJIbHbIE
(U3UKN OCHOBHOM TITKOJIBI 3aJlaHus

2. Hccnedosamensckue ymeHus u cpeocmea ux paseu

musa npu oﬁyuenuu mamemamukxke u

duszuxe

4 | UccnenoBaTenbCKue YMEHUS 4 2 2 YcrHbii
1 UX CTPYKTypa OIIpoC

5 | CpexnctBa pa3BuTHS 4 4 4 VYcTHbii
MCCIIEIOBATEILCKUX YMEHUH OTIpoc
y4aluxcs npu 00y4eHuu
MaTeMaTHKe

6 CpenctBa pa3BUTHs 2 4 4 YcrHbii
MCCIIEIOBATEILCKUX YMEHUH OTIpoc

yyamuxcs npyu o0yuyeHun
buzuku




Obmas | TpynoeMKoCTh 3aHATHH (Jac.) dopma
TPyaoéM | OO0 300 TEKYIETro
E KOCTb AYJIHTOPH. Aynurop KOHTPOJIS U
= |Pa3nenbl 1 TEMBl TUCHUIUIMHBI (6ceeo SAHSTHS H. MIPOMEXKYTO
% 10 3aHATUSIM yac.) cpC | 3amsTns CPC YHOU
= JIEKII. | TIpa JeK | mpa aTTeCTaluu
i KT. w | kT yCIIeBaeMoC
% TH
Cemectp A
7 3ajauu ¢ 3JIeMEeHTaMu 2 4 4 ['pynmoBas
HUCCIIEOBAHUS KaK CPEACTBO CaMOCTOsAT
Pa3BUTHS UCCIIE0BATENILCKUX ClIbHAA
YMEHUH yqaiuxcsi. pabora
3. Memoowbl HayuH020 NO3HAHUA NPU 00YUEHUU MameMamuKe u Quzuke
8 Meroabl HAyYHOTO TO3HAHUS 2 2 4 YcrHbiit
py 00yYeHUH MaTeMaTHKe orpoc
9 Metoabl HAyYHOTO TO3HAHUS 2 2 4 VYcrHbrit
1pu 00y4YCHUH PUBHKE onpoc
10 | DOBpUCTHKH U IBPUCTHUYECKHE 2 4 4 VYcTHbIN
METO/IbI IPU 00yUEHUU orpoc
MaTeMaTHKe H (QU3HKe
4. Opeanuszayus yuedHo-uccie008amenbCKoil 0esimea1bHOCHMU 8 YC108UAX YPOBHEBOIL U
npoghunvHoul oughhepenyuayuu 06yuenusn
11 | Opranuzanus yueOHO- 2 2 6 NunuBuny
UCCJIEIOBATENLCKON aJIbHbIE
JESITEIIbHOCTH B YCIIOBUSAX 3a/laHus
YPOBHEBOI U MPOPUIBLHON
T depeHanum 00y4eHus
MaTeMaTHKE
12 | Opranmzarus y4eOHO- 2 2 4 1 %02910%0:3701 ¥
HCCIIeIOBATENLCKON aJIbHbBIE
JESITSIILHOCTH B YCIIOBUSX 3aJlaHus
YPOBHEBOH U MPpOpHIbHON
muddepeHmanuy o0ydyeHus
duzuke
[TpomexxyTounas arrecranus | 36 DK3aMeH -
36
HNTOT'O mo cemectpy A 28 32 |48

3.2. Copep:kaHue 3aHATHIA 10 BUAAM y4eOHOH padoThI

Ta6nuna 6 — CojiepKaHue TUCIUTUIMHBI

Ne
/o

HanmenoBanue paznena,
TEMBI JUCHUILINHBI

ConepxaHue 3aHITUSA

Cemectp A

Cooeporcanue 1eKyUOHHO20 Kypca




HaumenoBanue paznena,

Coneprxkanue 3aHATUA

/Tl | TeMbI AUCUUILIIMHBI

1 Yueonoe uccnedosanue kak mnozoacnekmmuoe OudaKmuueckoe seieHue

1.1 | UccnenoBaTenbckuii HcTtopusi pa3BUTHS HCCIEIOBATEIBCKOIO METOJa OO0y4YeHUs.
METO/I: CYIITHOCTh, UCTOKH, | [IOHATHE HAy4YHOTO WCCIENOBaHUSA. JTalbl HAYIHOTO
nepcrektuBbl. HayuHoe u | uccnenosanus. [lonsitue u MeToqpl mpobaeMHOro 00y4YeHUs.
y4e0HOE UCCIICIOBAHHE. [IpoGnemuoe oOyuenue wmartemaruke. CyINIHOCTH TOHSTHS

y4eOHOr0 HUCCIeNOBaHMs. DTanbl y4eOHOrO HCCIeI0BaHUS.
Bunbl yueOHBIX WCCIEOBaHWN 1O MaTeMaruke. Bumibl
y4eOHbIX uccienoBaHuii nmo ¢usuke. OyHKUMKU U 3a7a4U
y4e0HOT0 UCCIIeIOBAHUSI.

2 Hccneoosamenvckue ymenus u cpeocmea ux pa3eumus npu 00y4eHuu mamemamuke u
dusuxe

2.1 | UccnenoBarensckue CyIHOCTh IOHATHUS “UccieI0BaTeIbCKIE YMEHUS .
YMEHHUS B UX CTPYKTypa CTpyKTypa HcCclenoBaTeIbCKuX yMeHu. Kpurepun ypoBHei

Pa3BUTHUS UCCIIEOBATENLCKUX YMEHUH.

2.2 | 3amauu c dNIeMEHTaMH 3amaun ¢ JJEMEHTAMH WCCIICAOBAHUS IO MAaTEMAaTHKE Kak
MCCIIEIOBAHMS KaK CPEICTBO Pa3BUTHS HCCIEAOBATEIbCKUX YMEHUN y4YaIIUXCS:
CPEJICTBO PA3BUTHSA 3a/layd Ha CpaBHEHUE, 3aJla4d Ha OIpe/IeICHIE BUIa QUTYPHI,
HCCIIe TOBATEICKIX 3a7auH Ha OMNpE/IENCHUE B3AHMHOIO PACHIONOKEHUA ¢buryp,

- 3aJla4¥ Ha yCTaHOBJICHUE 3aBHCHUMOCTCH.
YMEHHUH y4aluxcs.
3amaun ¢ 9JJEeMEHTaMH  HCCIENOBaHUS 1O  (pU3HUKE.
KauecTBeHHbBIC U SKCTIEpUMEHTAbHbBIE 33a41

3 MemoOvl HayuH020 NO3HAHUA NPU O0YUeHUU Mamemamuke u gusuxe

3.1 | Meroabl HAy4HOTO Habmronenne u SKCHepuMEHT B MaTeMaTHKe KakK CpPEJCTBO
MO3HAHUS IMPU OOYUYEHUU | BBIIBIIKCHUS TUIIOTE3. Buer IKCIIEPUMECHTA:
MaTeMaTHKe BBIYHUCITUTENBHBIN SKCIIEPUMEHT, IKCIEPUMEHTUPOBAHHUE Ha

MOJICTISIX,  KOMIIBIOTEPHBIH  JKCIIEPUMEHT,  MBICIICHHBII
SKCIIEPUMEHT. AHANOTUSI KaK METOJ BBIIBMKEHHs THIIOTE3 B
Marematuke. Ilpumepsl aHamornii B IUIAHUMETPUH U
CTepEOMETPUH. O60061meHue u KOHKpETH3aIus
TCOMETPHUSCKUX U aIreOpanvdeckux 3ajJad TOBBIIICHHON
CJIOKHOCTH.

3.2 | MeTtoabl HAYYHOTO Teopetuueckue u SKCIIePUMEHTAaIbHbIC METO/IBI
MO3HAHUS MPU OOYYEHUU | UCCIICOBaHUS B (pu3uke. MeToabl AIMIMPUICCKOTO YPOBHS
buznke MO3HaHUs. HaOmojeHne (aKTOB - BBIABH)KEHHE TUIOTE3BI -

abcTparupoBaHWe U WICATHM3AIUS - OKCIEPHUMEHTaIbHAs
MPOBEpKa TUIOTE3bl - SMIKPHUYECKoe o0oOIeHne. MeToabl
TEOPETUYECKOTO YPOBHS TO3HAHHS. TCOPCTHUCCKUN aHATHN3
TOTOBBIX PE3yJbTATOB HAYYHOTO TMO3HAHUS - BBHIIBIKEHUE
TUTIOTE3bl - MOJICIIMPOBAHHUE - MBICJICHHBIA JKCIIEPHUMEHT -
TEOpETUIEeCKOe 0000IIIEHNE - BEIBOJIBI (CIEICTBUSA).

4 Opzanu3zayus yuedoHo-uccie008amenbCKoil 0esamenbHOCmU 6 YCil06UAX YPOGHEEOIl U
npoghunvroil oughgepenyuayuu 06yuenusn

4.1 | Opranusanus yaeoHo-

HICCIIEN0BATEIbLCKOMN
JEATEIIBHOCTH B YCIIOBUSX
YpOBHEBOH U MPOPUIBHOM

Pa3HOypoBHEBbIE OTKpBITHIE 3a/laydl IO MaTeMaTHKe Kak
CPEICTBO Pa3BUTHS UCCIIENOBATEIbCKUX YMEHUH IIKOJIbHUKOB.
JuddepeHunpoBaHHble KapThl — IIaHBI YPOKOB KaK CPEICTBO




HaumenoBanue paznena,

Coneprxkanue 3aHATUA

/11 | TEMBI TUCIIUILTHHBI
muddepeHmanuu OpraHM3alliil HWHIUBUIYaTbHBIX YYCOHBIX HCCIICIOBAHUMA
00y4YeHHUsT MaTeMaTHKE IIKOJILHUKOB [0 MAaTEMATHKE.

HccnenoBaTenbckue 3aqaHus M0 MAaTEMaTUKE, YIUTHIBAIOIIUE
cnerudpuky npoduias OOYyYAIOIIUXCS: HCCIICI0BATEIbCKHE
3a/laHus IS KIIACCOB €CTECTBEHHOHAYYHOW HAMPABICHHOCTH;
HCCIACAOBATENIbCKUE 3aJaHus JUIS  KJIACCOB TEXHHUYECKOM
HaIPaBJICHHOCTH; HMCCJICI0BATEIIbCKUE 3aaHus JJIs KJIaCCOB
MaTEeMaTHYECKOH  HAMpaBICHHOCTH;  HCCIEIOBATEIbCKUE
3aJIaHus IS KJIACCOB T'YMaHUTPHOM HaIpaBICHHOCTH.

4.2 | Opranusaius yueOHO- Pa3HOypoBHEBBIE OTKPBITHIC 337a4d 10 (U3UKE KaK CPEICTBO
HCCJICI0BATENIbCKOM pPa3BUTHS  HCCIICIOBATCICKMX  YMEHHH  IIKOJBHHKOB.
JESTSIILHOCTH B YCIOBUAX | AuddepeHInpoBaHHBIE KapPThl — MIAHBI YPOKOB KaK CPEJICTBO
YPOBHEBOH M MPOGWIBHOW | OpraHu3allid WHIWBUAYAIbHBIX YYEOHBIX HCCICIOBAHHI
Qg depeHanum IIKOJIHUKOB T0 (hH3HKE.
oOyueHus uzmnke

UccnenoBatenbckue 3amaHus 1o (QHU3UKe, YYUTHIBAIOIINE
cnenuuky npoduis 00yYAIOMIMXCS: HCCICIOBATEIbCKHIE
3aJlaHus IS KIIACCOB €CTECTBEHHOHAYYHOW HAIPABICHHOCTH;
HCCIACAOBATENbCKUE 3aJaHusl JUIS  KJIACCOB TEXHUYECKOM
HaIPaBJICHHOCTH;, HMCCIICIOBATEIIbCKUE 3aaHusl ISl KJIACCOB
MaTeMaTHYECKOM  HANpaBJICHHOCTH;  HMCCIIE0BATEIbCKUE
3aJlaHus IS KJIACCOB TYMaHUTPHON HAIPaBICHHOCTH.

Cooepirrcanue npakmuueckux 3aHAMU

1 Yuebnoe uccneoosanue kak mnozoacnekmnoe oudakmuueckoe sA61eHue
1.1 | [IpoexkTupoBanue [IpoekTupoBaHue yueOHOrO UCCIIEJOBAHUS ANre0panyeckoro
y4eOHBIX UCCIIeIOBaHUN B | COAEpP)KaHUs MO0 Kypcy MaTeMmatuku 5 - 6. [IpoexktupoBanue
Kypce MaTEMaTUKH y4eOHOr0 MCCIEI0BAaHUSI T€OMETPUUYECKOTO COACpKAHUS T10
OCHOBHOM IIKOJIBI Kypcy MareMaTuku S5 — 6. IIpoexktupoBaHue y4yeOHBIX
uccienoBanuii mno anredpe. IlpoexTupoBaHue yueOHBIX
HCCIIEIOBaHMM 110 TEOMETPUU
1.2 | IlpoekTupoBanue [IpoekTupoBaHue ypOYHBIX U  BHEYPOUHBIX  y4EOHBIX
yueOHBIX UCCIeIoBaHUl B | MccienoBanuil o ¢usuke. [loaroroBka yyamumxcs K Hay4HO-
Kypce U3UKH OCHOBHOM | IPAaKTHUYECKUM KOH(EPEHIIUSIM.
IKOJIBI
2 Hccneooeamenvckue ymeHua u cpeocmea ux pa3eumus npu 00y4enuu mamemamuxe u
dusuxe
2.1 | CpencrBa pa3BuTHS CpencrtBa pa3BUTHS HCCIEAOBATENIBCKUX YMEHUN Y4YalIUXcCs
MCCIIEIOBATEIBCKUX npu 0Oy4eHUH MaTeMaTHK: 3a7jauyd ¢ Hec(hopMyJIMpOBaHHBIM
YMEHHH ydaiuxcs npu BOIIPOCOM, COCTaBJICHME 3a/Jad IO TOTOBBIM YepTeXawm,
00y4YeHHH MaTeMaTHKe COCTaBJIEHHE 3aJay, AaHAIOTMYHBIX JIaHHOMW, 3ajadu C
HEONPENEICHHOCTBIO B YCJIOBHHM, IOHCK PAMOHAJIBHOTO
pelIeHUs, Pa3BUTHUE 3aa4H.
2.2 | CpencrBa pa3BUTHS CpenctBa pa3BUTHS HCCIEIOBATENIbCKMX YMEHUH ydaluxcs

HCCICA0OBATCIBCKHUX

npu oOydeHuM Qusnke: mpobiaeMHas 3agada ¥ MpoOIeMHas
CHUTYaIIHS.
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HaumenoBanue paznena,

Coneprxkanue 3aHATUA

1/0 | TeMbl JUCIUILIMHBI
YMEHUH y4aluxcs Ipu
00y4yeHUn HU3UKH

2.3 | 3amauu c 3JI€eMEHTaMH 3ajaun ¢ 3JEMEHTaMU HCCIEIOBAHUSA IO MaTEMaTUKE Kak
YCCIIEJOBAHKS KaK CPEACTBO Pa3BUTUS UCCIEAOBATEIbCKUX YMEHUH ydallluxcs:
CPE/ICTBO Pa3BUTHSA 3aJauu Ha CpaBHEHHE, 33]]a4i Ha OIpeesieHue Buaa Gurypsl,
HCCIIeIOBATEIECKIX 3a7auH Ha OMNPEIENCHNE B3AHMHOIO PACHIONOKEHUA ¢buryp,

. 3aJ1a4M Ha yCTaHOBJIEHUE 3aBUCUMOCTEM.
YMEHUH yJaluxcs.
3ajjaud ¢ 9JJEMEHTAMM  MCCIENOBaHUSA IO  (U3UKE.
KauecTBeHHbBIE U 3KCIIEpUMEHTANIbHbIE 3a7a4n

3 MemoOvl HayuH020 NO3ZHAHUA NPU O0YUeHUU Mamemamuke u gusuxe

3.1 | Meroabl Hay4yHOTO HaOntoneHne M SKCHEpUMEHT B MaTeMaTHKE KakK CpEICTBO
MO3HAHUS NPU OOYUYEHUN | BBIIBUKEHUS TUIIOTES. Buner AKCIIEPUMEHTA:
MaTeMaTHKe BBIUUCIIUTENIbHBIA 3KCIIEPUMEHT, IKCIEPUMEHTUPOBAHHE Ha

MOJIENSAX, KOMIBIOTEPHBI  AKCIIEPUMEHT,  MBICIECHHBII
HKCHEPUMEHT. AHAJIOTUS KaK METOJ BBIIBM)KEHHS THUIIOTE3 B
Maremartuke. Ilpumepsl aHamornii B IUIAHUMETPUH U
CTEpEOMETPUH. O06001enue U KOHKpPETHU3aLHs
FEOMETPUUECKUX U aIredpandyeckux 3ajad IOBBILICHHON
CIJIO’KHOCTH.

3.2 | MeToapl Hay4YHOTO Teoperuueckue U AKCIIEPUMEHTAJIbHbIE METO/IbI
NO3HAHUSA NPU O0Y4YEHUU | UccieqoBaHus B (Qu3uke. MeToabl 3MIUPUYECKOIO YPOBHS
¢duzuke MO3HaHUsA: HaOMOZeHNE (AKTOB - BBIIBIKCHHE THIIOTE3BI -

abcTparupoBaHue M HJIealIn3alusi - SKCIEpUMEHTalIbHas
MPOBEPKA TUIOTE3bl - IMMHpUUECKoe 0000meHne. MeTos
TEOPETUYECKOI0 YPOBHS TO3HAHUSA. TEOPETHUECKUN aHaIU3
TOTOBBIX PE3yJbTATOB HAYYHOTO IO3HAHUS - BBIIBI)KEHUE
TUIOTE3bl - MOJCINPOBAHHUE - MBICICHHBIA JKCIEPUMEHT -
TeopeTHuecKoe 00001IeHHE - BBIBOJIBI (CIEICTBUS).

3.3 | DOBpUCTUKH U MeTtoa «MO3roBOro MTypMa» MpHU PEUIEHUH MPOOIEMHBIX
IBPUCTUYECKUE METObI 3a1a4. Meron TUYHON AMMIATUM MPU MOUCKE PAllMOHAIBHOTO
npu o0y4eHHH YCIIOBHSA 3a/laud. OBPUCTUKU NPH PEIIEHUH HECTaHJIAPTHBIX
MaTeMaTHuke U (pusuke 3aJa4 [0 MaTeMaTuKe. OBPUCTUKUM TPU  pELICHUU

HECTaHJAPTHBIX 33Ja4 N0 (pU3UKe

4 Opzanusayus yueoHo-uccned06amenbCKoll 0eamenbHOCmu 6 Yc108UAX YPOEHEBOU U
npoghunvroil ouggepenyuayuu 0dyuenusn

4.1 | Opranuszanus yueOHO- Pa3sHOypoBHEBBIE OTKpBITBIE 33Ja4yd MO MaTEMaTHUKE Kak

UCCIIEI0BATEIbCKON
JEATEIbHOCTH B YCIIOBUAX
YPOBHEBOH U MPOGHIbHON
nuddepeHnmanm
0o0yuyeHHsI MaTeMaTUKe

CPEICTBO Pa3BUTHS UCCIIENOBATEIbCKUX YMEHUH IIKOJIbHUKOB.
JuddepeHnrpoBaHHble KapThl — MJIaHBI YPOKOB KaK CPEJICTBO
OpraHu3ali WHAWBUIYAIbHBIX YYEOHBIX HCCIETO0BaHUN
IIKOJIbHUKOB [0 MaTeMaTHKE.

HccnenoBaTenbckre 3aaHus 10 MAaTEMATHKE, YUYUTHIBAIOIINE
cnenupuky mnpodunas O0OyYAIIUXCI: HCCIEeTI0BATEIbCKHIE
3a/laHus JUIsl KJIACCOB €CTECTBEHHOHAYYHOW HANpaBICHHOCTH;
HCCIEAOBATENIbCKUE 3aJaHusl JUIsl KJIACCOB TEXHUYECKOU
HaIpaBJICHHOCTH; HMCCIIEI0BaTENbCKUE 3aJjaHusl JJisi KJIacCOB
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HaumenoBanue paznena,

Coneprxkanue 3aHATUA

HCCJIEIOBATENLCKON
JESITEIIbHOCTH B YCIIOBHUSX
YPOBHEBOM ¥ MPOGUITBLHOM
muddepeHranuu
00yueHus puzmke

/11| TeMBbl TUCIUTUINHBI
MaTeMaTHYeCKOM  HamlpaBIIEHHOCTH;  HCCIICIOBATEIbCKUE
3a7aHus Ui KIIacCOB T'YMAaHUTPHOW HAIPaBICHHOCTH.

4.2 | Opranusanus yaeOHo- PazHOypOBHEBBIE OTKPBITHIE 3a/1a4d 0 (PU3HKE KaK CPEICTBO

pa3BUTUSL  WCCIENOBATEIbCKMX  YMEHHMH  IIKOJBHHUKOB.
HuddeperurpoBanHble KapThl — IUIAHBI YPOKOB KaK CPEACTBO
OpPraHM3alUy WHIUBHIYAIBHBIX YYEOHBIX HCCIICTOBAHUI
IITKOJILHUKOB 10 (PU3HUKE.

HccnenoBatensckue 3amaHust M0 (U3HMKE, YUYUTHIBAIOIIUE
cnenupuky mnpodunas o0OyHaIOIIUXCS: HCCIEeN0BATEIbCKUE
3a/1aHus JUIs KJIACCOB €CTECTBEHHOHAYYHOW HAIPaBIEHHOCTH;
UCCIIEIOBATEeNIbCKUE 3a/aHusd JUIsl KJIacCOB TEXHHUYECKOM
HaIPaBJIEHHOCTH; HMCCJIEI0BAaTEIbCKUE 3aJaHMsl JIsl KJIACCOB

MaTeMaTHYECKOM
3aaHus AJid KJ1aCcCOB FyMaHHTpHOﬁ HaITpaBJICHHOCTH.

HaIIpaBJICHHOCTH,

HCCICA0BATCIIbCKHEC

[TpomeskyTouHas aTTECTALUS - 9K3AMEH

4 Tlopsifok OlEeHUBAHUSI YCNEBAEMOCTH M

c¢pOopMHUPOBAHHOCTH

KOMIIETEHIMH 00y4YaKIIerocs B TeKylleil U MPOMe:KyTOYHOM aTTeCTAlMU

I[Hﬂ MMOJIOKUTEILHOMN OLCHKM TII0 pe3yJibTaTaM OCBOCHUA JUCHUIIIIMHBI O6yanOHI€MyC$I

H606XOI[I/IMO BBITIOJIHUTE BCC YCTAHOBJICHHBIC BHUbI yqe6H0171 pa6OTBI. OI_IeHKa PE3YyJIbTAaTOB

paboThl oOydaromierocs B 6amiax (1o BUaaM) NpHUBeieHa B Tabmuie 7.

Tabnuna 7 - bannbHO-peUTUHTOBAs OIICHKA PE3YIHTATOB YUEOHOU PabOTHhI

oOyuatormuxcs no sujaam (bPC)

VYuebHas Cymma Bugsl v pe3yinbratel |OneHKa B aTTeCTalluu bambr
pabota (Bubl) |0awioB |yueOHOM pabOThI
2 cemecTp

Texymas 60 JlexinoHHbBIE 1 6anna mnocemenue 1 7-14
yueOHast 3aHATHUS (KOHCIIEKT) |JIEKIIMOHHOTO 3aHATHS
pabora B (14 3ausTmii)
cemecTpe [TpakTnueckue 1 6ann - nocemenue 1 16 - 32
(ITocemenue 3aHATHA (OTYET O IIPAKTHYECKOTO 3aHATHUS
3aHATHUH 110 BBITOJIHEHUH 2 6ana — nocenieHue 1 3aHATHS U
pacrucaHuio u nabopaTopHOI CYIIECTBEHHBIN BKJIA]l HA 3aHSATUH B
BBITIIOJIHEHUE pabotsl) (16 paboTy Bcelt TpyIBbL,
3aJJaHMi) 3aHATHH).

CamocrositenpHass |3 — 4 6a10B

pabota B rpyImmne 3-4

(perenue

MaTeMaTHYeCKuX 1

(bu3HYecKuX 3a71a4 ¢

AIIEMEHTaMHU

HCCJICIOBAHMS)
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VYuebHas Cymma |Bugsl u pesynbrarel |OLieHKa B aTTECTallMM bannel
pabora (BuzbI) |0auioB |yueOHOM pabOThI
2 cemecTp
NunuBuayansHOE 5 6a/J10B (TIOPOTOBOE 3HAUCHUE) 5-10
3a1aHue 10 6an10B (MakcuMaIbHOE
3HAYCHHE)

Hroro no tekyuueii padote B cemecTpe 31-60
[Tpomexxyroun (40 YcTHBIH onpoc 21 6anna (moporoBoe 3HaYCHUE) 21-40
as aTrecTanus 40 6a/10B (MaKCUMAaJIbHOE
(ox3amen) 3HAYEHHUE)
HToro no npoMeKyTo4HoM aTTecTalum (3K3aMeHy) 40 6amoB
CymMapHasi OlleHKA 10 JUCUHUIJINHE: CymMmMma 0ajuioB TeKyIIeH U MMPOMEKYTOUHOU

aTTeCcTalnuu 51-100 6.

5 MarepuajbHO-TeXHUYECKOe, POrpaMMHOe U Y4eOHO-MeTOANYeCKoe
o0ecrnevyeHne TUCHUIINHBI
5.1 YueOHas uteparypa

OcHoBHas yyeOHas JuTeparypa

1. Hamunarep, B. A. Meroauka o00y4yeHuss Maremaruke. IlonckoBo-
UCCIIEeI0BATENbCKAs JEATEIbHOCTD YUAIUXCS [ DNEeKTPOHHBIN pecypc] : yueOHUK
U IPaKTUKYM 17151 By30B / B. A. Jlanuurep. - DJ1eKTpOHHbIE TEKCTOBBIE TaHHBIE.

— Mocksa : Opaiit, 2019. - 460 c. — Pexxum nocrtyma: https://www.biblio-

online.ru/viewer/metodika-obucheniya-matematike-poiskovo-

issledovatelskaya-deyatelnost-uchaschihsya-434657#page/2 - 3ariu. ¢ sxpaHa

2. A6ymkuH, X. X. Metoauka npobiemHoro ooy4uenus pusmnke [DIeKTpOHHBIN
pecypc] : yuebHOe mocobue i1t By30B / X. X. AOYIIKUH. — DJIEKTPOHHBIC
TEKCTOBbIE AaHHbIe. — MockBa : IOpaiit, 2019. — 178 ¢. — Pexxum nocrtyna:
https://www.biblio-online.ru/viewer/metodika-problemnogo-obucheniya-fizike-
43884 1#page/2 - 3ari. ¢ s3kpaHa

JlonoIHuTeIbHAS JIUTEpPaTypa

1. Hamunarep, B. A. Meroguka oOy4yeHuss wmatemMatuke. KOrHUTHUBHO-
BU3YyaJIbHBIN MOIXOT [ DNEKTPOHHBIN pecypc] : y4eOHUK I aKaJIeMUYECKOTO
Oakanapuarta / B. A. Janunrep, C. JI. CHMOHXXEHKOB. — 2-€ u31., liepepao.
U JO0I. — ODJEKTPOHHBIE TEKCTOBbIC JaHHbIE. - MockBa : M3maTenbcTBO
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https://www.biblio-online.ru/viewer/metodika-obucheniya-matematike-poiskovo-issledovatelskaya-deyatelnost-uchaschihsya-434657#page/2
https://www.biblio-online.ru/viewer/metodika-obucheniya-matematike-poiskovo-issledovatelskaya-deyatelnost-uchaschihsya-434657#page/2
https://www.biblio-online.ru/viewer/metodika-obucheniya-matematike-poiskovo-issledovatelskaya-deyatelnost-uchaschihsya-434657#page/2
https://www.biblio-online.ru/viewer/metodika-problemnogo-obucheniya-fizike-438841#page/2
https://www.biblio-online.ru/viewer/metodika-problemnogo-obucheniya-fizike-438841#page/2

FOpaiit, 2017. — 340 c. — (bakanaBp. AkageMuueckuil Kypc). — Pexum
https://biblio-online.ru/viewer/05D1A870-6C78-4DA5-8848-

JOCTYyTIa:
27249A132E782.

2. I'opOymmH, A.C. Kak MOXHO yuuTh (U3HKE: METOJMKa oO0ydeHus (usmnke
[PnexkTponnsiii  pecype] :  ydyebHoe mocodue/ C.A.
DJIEKTPOHHBIE TEKCTOBBIE JaHHbIC. — MockBa : UHOPA-M, 2019. — 484
c. - Pexxum octyna: https://znanium.com/catalog/product/1015327

[opOymmH. —

5.2 MaTepuajibHO-TeXHHYECKOE ¥ TPOrPaMMHOe odecrniedeHue TUCHUTIHHBI
VY4eOHble 3aHATHS MO AUCHUIUIMHE MPOBOAATCS B y4eOHbIX ayauropusx HOU

Keml'V:

Opranuzauus y4eOHOo-|216 Aymuropuss METONUKH MaTeMaTHdecKoro pasButus u|654027, KemepoBckas
HCCIIEI0BATEIbCKON o0ydeHNs MareMaTuke YdeOHas aynuTopHs A mpoBeaeHus |obmacts - Kysbace, T.
JeATEIBHOCTH 3aHATHH JIEKIMOHHOTO THIA, CEMHHApPCKOro (mpakTuieckoro) HoBokys3Henk,  mp-KT
o0ydJaromuxcs IIpY TN, U TPYNIOBBIX M WHAWBUIYaJbHBIX KOHCYnbTanui,|ITnoHepckuii, a.13,
W3YYCHUH (hM3UKO- | TEKYIIEro KOHTPOJISL M MPOMEXKYTOYHOH aTTecTaryun oM. 1

MaTEeMaTHYECKUX CrernpanusupoBantas (yueOHas) MeOenb: JOCKa MeNoBas,

JUCLUIUIAH kadenpa, CToJbl, CTYJIbs

O0opynoBaHue sl MPE3CHTAIMH y4eOHOTO MaTepHaa: 10cKa
HWHTEPAKTHUBHAsI, KOMIBIOTED MNPEMOaBaresii ¢ MOHHUTOPOM,
MPOEKTOP, aKYCTHUECKAsI CHCTEMa, SKpaH

Hcnone3dyemoe mporpamMmHoe obecredenue: MS Windows
(Microsoft Imagine Premium 3 year mo cyOIHIeH3HOHHOMY
noroopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.),
LibreOffice (cBobOIHO pacrnpocTtpaHseMoe I10),
antuBupyctHoe 110 ESET Endpoint Security, nunensus
NeEAV-0267348511 mo 30.12.2022 r.; Mozilla Firefox
(cBobogHO  pacmpoctpansiemoe [10), Google Chrome
(cBobomno pacmpoctpansiemoe [10), Opera (cBoOomHO
pacmpoctpansiemoe  I10), Foxit Reader  (cBoGomno
pacmpocTpaHsiemMoe 110), WinDjView (cBOOOIHO
pacnpoctpansemoe I10), Suaexc.bpayszep (oreuecTBeHHOE
cB00oHO pacmpocTtpansemoe I10).

HuTepHer ¢ obecnieuenneM gocrymna B OM1OC

5.3. CoBpemenHble npodeccHoHATbHbIE 0a3bl JAHHBIX U HH(OPMALIMOHHbIE
CIPABOYHBIE CUCTEMBbI.

IHepeuens CIIB/l u UCC no aucuumninHe

1. O6mepoccuiickuii MaTeMaTHYECKUN mopTan (MHOpMAIMOHHAS CUCTEMA) -
http://www.mathnet.ru/
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https://biblio-online.ru/viewer/05D1A870-6C78-4DA5-8848-27249A132E78
https://biblio-online.ru/viewer/05D1A870-6C78-4DA5-8848-27249A132E78
https://znanium.com/catalog/product/1015327

2. ®enepanpubiii mopran «Poccuiickoe obOpasoBanue» - http://www.edu.ru.
JocTtyn cBOOOIHBIN

3. Undopmannonnas cuctema «EnnHoe okHO JocTyma K oOpa3oBaTelIbHBIM
pecypcam» - http://www.window.edu.ru.

4. QenepanbHbI LEHTp HH(DOPMAIIMOHHO-00pPA30BaTENbHBIX PECYpPCOB -
http://fcior.edu.ru. Jloctyn cBOOOAHBIM.

5. ®enepanbhbii noptan "MHpopMaMOHHO-KOMMYHUKAILIMOHHBIE TEXHOJIOTUN
B oOpaszoBanuu" - http://www.ict.edu.ru/.

6. Equnas kommekuust 1u@poBBIX 00pa3oBaTelIbHBIX pecypcoB.- Pexum
nocryma: http://school-collection.edu.ru/

7. http://community.edu-project.org/ — Meroauueckuii caiiT 1abopaTOpPUH
METOAMKH U MHPOPMALIMOHHOM MOIEPKKHU pa3BuTus oopazoBanus MHUOO

8. vernadsky.info — caiit Bcepoccuiickoro Konkypca  FOHOIIECKHX
uccienoBarenbckux padot um. B. 1. Bepnaackoro. Pycckas u anrnuiickas
Bepcun. [lyOnmKyroTcss HOpPMAaTHUBHBIE JOKYMEHTBHI IO  KOHKYpCY,
PEKOMEHIAIINY 110 YYACTHIO B HEM, JICTCKUE HCCIISIOBATEIbCKUE PAOOTHI.

9. MHTepHET-IOPTal  WUCCIEAOBATEIILCKOW  JICATENBHOCTH  YYAIIUXCs
“UccnenoBarens. Ru” - http://window.edu.ru/resource/540/39540

10.PHYS-PORTAL.RU - ®usnueckuii nabopMaiMoHHbIi nopTtad. - http://phys-
portal.ru/

6. WHble cBeieHus U (WJIH) MATEPHAJIBI

6.1. IIpuMepHbIe TeMbI NUCbMEHHBIX Y4eOHBIX padoT

Huousuoyanvnoe 3aoanue no meme “Ilpoexmupoeanue yueonvix
UCC1e008aHUIL 8 KYypCe MAMEMAMUKU OCHOBHOIU WIKOJIbl”

CrnpoexkTHpoBaTh YpOK-y4eOHOE HCCIeOBaHUME IO 000N TeMe IIKOJIBHOIO Kypca
MateMaTuku 5 — 9 kimaccoB. (Tema Ha BeIOOD cTyzeHTa). OOOCHOBATH BEIOOP TEMBI.

Hnoueuoyanwvnoe 3adanue no meme “Ilpoexmupoeanue yueonwix
uccied08anuil 8 Kypce pu3uKku 0CHO8HOU WKOJ1bl”

CrnpoekTHpoBaTh ypOK-yuyeOHOE UCCIIeJOBaHKE M0 J000H TeMe HIKOJIBHOTO Kypca pu3uKu 7
— 9 knaccos. (Tema Ha BbI0Op cTyeHTa). OO0CHOBATH 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 HCCIEI0BaHUE 10 JTI000H TeMe MIKOJIBHOIO Kypca MaTeMaTHKH
10 — 11 xmaccoB (711 KJIACCOB OIpe/IeIeHHON MPOPHUILHON HAIIPABIEHHOCTH). B ypOK BKIIOUNTH
y4eOHYIO AeATeTbHOCTD 0 PEIICHHUIO Pa3HOYPOBHEBBIX 33J1a4 C 3JIEMEHTAMH HCCIICIOBAHUSI.

Hnoueuoyanvnoe 3a0anue no meme “Opzanuzayus yueoHo-
UCC1e006amenbCKoll 0esasmeIbHOCMU 6 YC108UAX YPOBGHEBOU U NPOPUIbHOU
oupgepenyuayuu odyuenusa uzuxe”

CHpoeKTHpOBaTh YPOK-y4eOHOE HCCIIe0BaHUE 110 JIFI000H TeMe MKOJILHOro Kypca (pusuku 10 —
11 kmaccoB (ISl KJIaccoB OIpeNeIeHHON MpOo(UIbHON HampaBiIeHHOCTH). B ypok BKIIIOUNTH
y4eOHYI0 IeATEIILHOCTD 110 PEHICHUIO Pa3HOYPOBHEBBIX 33144 C 3JIEMEHTAMH HCCIIEIOBAHUS.

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

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

Paspneinbl v TeMbl ITpumepHsbIe TeopeTnueckue | [IpuMepHbie pakTHUECKHE 3a1a4u

BOTPOCHI

Cemectp A

1. VueGHOe uccie0BaHue KaK MHOTOACTIEKTHOE AUIAKTHUECKOE SIBICHHE
1.1. UccanenoBarenbekuii | 1. Hayunoe uccnenoBanue: | CripoekTHpyiTe yueOHOE HCCIeIOBaHHE
METOJI: CyHIIHOCTb, MOHATHE, CTPYKTypa, LEIW U | B BHIE CHCTEMBI HCCIIEI0BATEIBCKUX
FICTOKH, TIEPCTIEKTHBHL. 3aJ1a4H. 3aaHui 1O JI000M TeMe IIKOJIBHOTO
Hayuroe 1 yueGHOe 2. VYuebHoe uccieoBanue: | Kypca MaTeMaTuKH ((QU3UKH).
HCCIIEIOBAHE. MOHSATHE, 3TAIBI, BUJIBI.

3. Lens n 3agaum yueOGHOTO

UCCIIEeJOBAHUSL.
1.2. ITpoekTupoBanue 4. TIIpobnemnoe  oOyuenue | CripoekTHpyHTe HCCIIeIOBATENbCKOE
yueOHBIX UCCAENOBAHUI | MaTeMaTHKe. 3aganue 1o Teme “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.  IIpobnemnoe  oOyuenue | Cnpoextupyiire HCCIIEZIOBATENBCKOE
y4eOHbIX uccaenoBanuii | pusuke. 3aganue no teme “Onrtuka”. Onumure
B Kypce hu3HKn 8. Bupsr y4eOHBIX | OCOOCHHOCTH OpraHu3anud paboThl C
OCHOBHOR IIKOJIEL HCCIIeI0BaHUH 10 pu3HKe. TaKUM 3aJlaHHEM.

9. Jlupaktudeckue QYHKUIUH
y4eOHOTO  HMCCIICIOBAaHUS  TI0

(uznke
2. VccnenoBaTellbCKUE YMEHUsSI M CPEICTBA MX Pa3BUTHUS MPH 00yueHUH MaTeMaTuke v hu3nKe
2.1. Uccnenosarensckue | 10. CymHocTb noHAtus | JlecTHua AIMHON 5 M IpHUCTaBIIEHA K
YMEHHUS U MX CTPYKTypa CTE€HE TaKUM 00pa3oM, UTO BEpXHUH €€
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“UccrenoBaTeNbCKUe yMEHUS .
11. CrpykTypa
HCCIIEA0BATEIbCKUX YMEHUH.

12. Kpurepun ypOBHEH
Pa3BUTUS  HCCIEN0BATENBCKUX
YMEHUH.

KOHEIl HaxoauTcs Ha BwIicoTe 4 M. B
HEKOTOPBI MOMEHT BPEMCHH JICCTHHIIA
HAaYMHACT IaJaTh, TPH ITOM BEPXHHM
KOHEI[ MPHOIIKACTCS K IOBEPXHOCTH
3eMJIM C TOCTOSHHBIM YCKOpEHUEM 2
M/c?. C KaKkoi CKOPOCTBIO yIalseTcs OT
CTE€HBI HIDKHUI KOHELI JIECTHULBI B TOT
MOMEHT, KOTJa  BCPXHHH  KOHEI]
HaXOJIHUTCS Ha BBICOTE 2 M?
Paccmorpute  pemenme  3amaum |
OTIpE/ICIIUTE, KAKUE HMCCIICI0BATCIBCKUE
yMeHusT OyayT (OpMHUpPOBATHCS TIPU e
pereHun.

ey
A

SM

0 x(1) o

2.2. CpencrBa pa3BUTHS
HCCIIEI0BATENbCKUX
YMEHHH ydalmxcs npu
00y4eHUU MaTeMaTHKE

13.  CpenctBa  pa3BuTHs
HCCIEA0BATEIbCKUX YMEHUHN
yyalmuxcs Tpud  OOyYCHUH
MaTeMaTHK: 3a1a9n C
HeCOPMYIIUPOBAHHBIM
BOTIPOCOM, COCTaBJICHUE
3aJ]a4u 10 TOTOBBIM YepTEXKaM,
COCTaBIICHUE 3ajad,
aHAJIOTUYHBIX JAHHOM, 3a71a4n
C  HEOIpPEIEeNeHHOCThI0 B
YCIIOBHH.

14.  CpeacrBa  pa3BuTus
HCCIEA0BATEIbCKUX YMEHUHN

yyalxcs TOpH  OOy4YeHHH
MaTEeMAaTHUKE. ITIOUCK
palMoOHAIBHOTO penieHus
3a1a4M.

15. CpencrBa  pa3BUTHS

HUCCICI0BATCIIbCKHUX YMCHI/Iﬁ

CocraBbTe 3aJa4y II0 MAaTEMaTUKE Ha

pas3BUTHE yMEHHS KPUTHYCCKU
aHAJIM3UPOBATh  YCJIOBHS  3aJaHHON
cutyanuu.  Onummre  0COOSHHOCTH

opra"m3anuy padoTHI ¢ TAaKOH 3amadeit

ydamuxcsi npu  o0ydeHuH

MaTeMaTuKe: pa3BuTHE

3a7auH.
2.3. CpenctBa pazButuss | 16.  Cpencra  pasButus | CoctaBbre 3ajady 1no ¢Qusuke Ha
HCCIIEN0BATEIbCKUX HCCIEA0BATEIbCKUX YMEHUH | Pa3BUTHE YMCHHA KPHUTHCCKH
YMCHI/H‘,'I yqalmxcs npu 06yquHH AHAJIM3UPOBAThL PE3YJIbTAT. Onumure

o0yueHuu GU3NKH

yuyalmuxcs Hpu
¢usuke: npoOremMHasi 3aqada
U Ipo0JIeMHasi CUTyalusl.

OCOOCHHOCTH OpraHu3aiuu paboThl C
TakoH 3aiauen

17




2.4. 3amaum ¢
3JIeMEHTaMU
HCCIIEA0BaHUS KaK
CPEICTBO Pa3BUTHUSA
HCCIIE0BATEIIbCKUX
YMEHUH yqaluxcsl.

17. 3amaum c »>iIeMeHTaMU
UCCIIEI0BaHMS 1o
MaTeMaTHUKe KaK CpeJICTBO
Pa3BUTHS UCCIIEA0BATENbCKUX
YMEHUH yJaluuxcs: 3aa4y Ha
CpaBHEHME, 3aJjauu Ha
orperneneHue Buga (Gurypsl,

3aJladyl = Ha  OIpPEJICICHHE
B3aMMHOTO  PAaCIOJIOKCHUS
¢buryp, 3a1a9H Ha

YCTaHOBJICHUE 3aBUCHMOCTEHN.
18. 3agaum c »iemMeHTaMu
UCCIICIOBAaHMUsT 10  (pU3UKE!
KauecTBeHHEIE u
SKCIEPUMEHTAJIbHBIC 33]1a41

BriOepute n3 yyeOHMKa 10 MaTeMaTHKe
(dpusuke) s KJlacca 3a7ady c
3JIeMEeHTaMH HCCIIETOBAHU.
PaccmoTpute ee peleHne u mpeayioKuTe
METOAMKY OpTaHH3alKU MO0 PEIICHHIO
3TOM 3a7a4u Ha YpOKE.

3. MerTozp! Hay9HOTO MTO3HAH

1S IpU 00yYeHHH MaTeMaTuke 1 Qu3nke

3.1. MeTo1bl HAy4YHOTO
MIO3HAHUS NpU 00yUYEeHUHU
MaTeMaTHKe

19. HaOmronenue u
IKCIIEPUMEHT B MAaTEMaTHKE
KaK CpEJCTBO BBIJIBMIKCHHUS
TUIIOTES.

20. Amnanorus Kak MeETOn
BBIABIDKEHHUS  THIIOTE3 B

Peumnre  cnemyromyro  3amauy: B
ocHoBanum mmpamunbl PABCD nexut
kBagpatr ABCD. bBokoBoe pedpo PB
NEPNEHANKYIAPHO ocHOBaHUI0. PB=AB.
[IpoBoautcs ceuenne mupamuas AKLD.
Kakyio ¢dopmy wumeer 310 ceueHue?

OHI/IHII/ITG BO3MOXHBIC nyTHn
MaTeMaTVHKe' Ilprmepsr OpTraHu3anyuu 3KCIIEPUMEHTAIBHOU
aHajlorun B H‘HaHHMeTpHH H JCATCIIBHOCTHU y‘IaHII/IXCSI Ha HpHMepe
CTCPEOMECTPUH. JTAaHHOH 3a1a4H.
21. O0600mmenue i
KOHKpETU3aLIUS
F€OMETPUYECKUX H
anredpanvdecKkux 3ajau
TMOBBITIIEHHOM CIIOKHOCTH.
3.2. Merons! Hayunoro | 20. Teoperuueckue u | CopoekTupyiite 3a/1aHUe Ha
MO3HAHMS MIPU O0OYUEHUHN | DKCIIEPUMEHTAIbHBIE METObI | IKCIIEPUMEHTUPOBAHUE o TeME
“Ontuka”. Onmimure  0COOEHHOCTH

¢buznke

HUCCICOIOBAaHUA B (1)I/I3I/IKC.

21. Metonbpl 3MIUPUYECKOTO
YPOBHS [TO3HAHUSI.

22. MeTonibl TEOPETHYECKOTO
YpPOBHSA MO3HAHUSL.

OopraHu3anuu pa60TBI C TaKMM 3a1aHHUCM.

3.3. DBpUCTUKH U
IBPUCTUUYECKNE METOBI
pu 00yUYEeHUH
MaTeMaTHKe U (pu3nke

23. Metog  «MO3rOBOTO
HITYypMa» TP PEUICHUU
MPOOJIEMHBIX 3a]1a4.

24. Meton NUYHOW SMIIATHHU
MIPH  TIOMCKE PAIMOHAIHLHOTO
yCIIOBUS 3a7Iauu.

25. OBpPUCTUKH IIPU PELICHUH
HECTaHJApPTHBIX 3a7ad IO

MaTC€MaTukKe.

26. DOBpUCTHKH IIPU pEUICHUHU

CrpoexTupyiite 3afjaHH€ Ha OTKPBITHE
TEOPEMBI 0 cpenHei JINHUU
TpeyronpauKa. Onummure 0COOCHHOCTH
OopraHu3anuy PadOTHI C TAKUM 33 TaHHEM.
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HCECTAaHIAPTHBIX 3aaa4y 1o
busuke

4. Opranu3zanysi yaeOHO-UCCIIeI0BATENbCKOM JEITENEHOCTH B YCIOBUSAX YPOBHEBOU U MPOGUIEHON

auddepeHnranuy 0oydeHus

4.1. Opranu3zanus
y4eOHO-
HCCIIEIOBATENBCKOM
JeSTEIbHOCTH B
YCIIOBUSIX YPOBHEBOH U
npoduIbHON
muddepeHnranm
00ydYeHUs MAaTEMaTHKE

27. Pa3noypoBHeBbIE
OTKPBITHIC 3a/1a9mn o
MaTeMaTHKe Kak CpeICTBO
Pa3BHUTHUS UCCIICIOBATEITBCKUX
YMEHUH IKOJIBHUKOB.

28. JuddepenunpoBanubie
KapThl — IUIaHBI YPOKOB Kak
CpPEeACTBO OpraHu3aIuu
WHUBUIYaIbHBIX  y4EOHBIX
HCCIICIOBAHUN  IIKOJIbHUKOB
0 MaTeMaTHKe.

29. HccnenoBarenbckue
3aJaHisl [0  MaTeMaTHKe,
YUUTBHIBAIOIIME  CIIeHU(UKY
pouIs 00YJAFOIITMXCS.

Crpoextupyiite ydeOHOE HCCIIeZIOBaHNE
mo Tteme “[lmpammma” I KiIaccoB
(U3NKO-MaTEMaTHYECKOTO MPOGHUIIS

4.2. Opranuzanus
y4eOHO-
HCCIIEN0BATENBbCKON
JeSITEIbHOCTH B
YCJIOBUSIX YPOBHEBOHN U
popUIBHOM
nudhepeHIranum
oOyueHus (puznke

30. PazHoypoBHEBBIE
OTKPBITBIC 33Ja4¥ 10 (PHU3UKE
KaK  CpEICTBO  pa3BHUTHUSA
WCCIICIOBATEIIbCKUX YMEHUMN
IIKOJIbHUKOB.

31. JuddepeHuupoBaHHbIE
KapThl — IUIaHBI YPOKOB Kak
CPEACTBO OpraHu3aIum
WHAWBHUIYATbHBIX  y4EOHBIX
WCCIIEIOBaHUI  IIKOJIbHHUKOB

1o gusuke.
32. Hccnenosarensckue
3aaHus 1o busuke,

YUUTBIBAIONIME  cHelU(UKyY
npoduiist 00yydaromuxcsl.

CrpoekTupyiite ydeOHOE UCCIICI0BaHUE
M0 MEXaHWKE Ui KJIAcCOB (DU3HMKO-
MaTeMaTHYeCKOTO MPOhuIs

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

(pamunus, unuyuanet u dordcrocme npenodasamens (eit))
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