AHYYHHCKHA MYHULIMNIAJIBHBIA OKPYT

AHanuTuyeckas CIpaBKa COCTABJICHA JUIsI MyHUIUMIIATBHOTO 0Opa30BaHUs
no pesynbraraMm mnpoBeAeHUs B 2023 roay cieayronMX OLEHOYHBIX MpPOLEYp:
€IMHOT0 TOCYAapCTBEHHOI0 3K3ameHa (fnanee — EI'D) u quarHoctuyeckoi paboThl
(manee — [1P) mo nmpeameTam.

Ananmu3 pesynabTaToB BbIMonHeHus EI'D um JIP BeissBUN mpobOieMHbIe
BOIIPOCHI, HA KOTOpPbIE HEOOXOUMO 00OpaTUTh 0CO00E€ BHUMAaHUE MPU MOATOTOBKE
obyygaroruxcst B 2023-2024 yuebHOM romy.

BobiBoibI M peKOMEHAIUM, MPEACTAaBICHHBIE B CIpPaBKe, JOJDKHBI OBITH
JIOBEZIEHBI 1O BCEX 3aMHTEPECOBAHHBIX JIUI B 00pa30BaTEIbHOM MPOILIECCE.

MaremaTuka npopujibHas

EID
Tabnuma 1. KonmugectBo yuactaukoB EI'D mo maremaTtuke npoduibHON
ATE KomnuectBo yuactaukoB EI'D % ot obmiero yncia
10 y4eOHOMY TIpeIMETy YYaCTHUKOB B PETHOHE
AHYYMHCKUAN MyHHIUTIATBHBIN OKPYT 15 0,37

OcHoBuble pe3ynbTaThl EI'D 1no matematuke mpoduiibHOW B AHYYHHCKOM
MyHULIHNAIBHOM OKpyre B 2023 roay npeacTtaBieHbl Ha pucyHke 1. B 2023 rony B
oOpasoBarenbHbIX opranu3anusax (maigee — OO) MyHUIMIMATUTETa HE OBLIO

BBIITYCKHUKOB, TIOJIYYUBIIINX Ha DK3aMEHE 110 MaTeMaTHke rpoduiasHoi ot 61 10 80,
ot 81 mo 100 1 100 OamnoB.

100
380 73,33
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40 26,67
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0

H HUKe MUHUMaIbHOTO Banna B OT MMHMMabHOTO A0 60 6annos

Pucynok 1. OcnoBHble pe3ynbraTel EI'D mo maTemaTrke npopuibHON

B Ttabmume 2 mnpencraBieHbl 3amaHUsS [0 MaTeMaTHKE NPO(HUILHOM,
B3BEIICHHBIM IPOLEHT' BBINOIHEHUS KOTOPBIX B AHYYMHCKOM MYHHULUIIAIBLHOM

! B3Bemennsrit MPOLCHT BBINIOJIHECHUS — CyMMa 0aJjIoB 10 KaXJA0MY 3aJIaHHI0 B I'pYIIIE / Ha KOJIMYECTBO

Y4YaCTHUKOB, IIOMABIIUX B 3TY I'PYIITY.
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OKpYTe HE MPEOo10JIe] MUHUMAJIbHYIO TPaHUILy (IPUMEPHBIA YPOBCHD BBITIOJTHEHUS
3amanus 6a30Boro ypoBHs — 60-90%, mosbeimeHHOT0 ypoBHS — 40-60%, BBICOKOTO

ypoBHs — 10-20%)?2.

Tabnuua 2. 3aganus mo MaTeMaTHKe TPO(PHUIBHON, IO KOTOPBIM BBIITYCKHUKHU

HC IIPpCOOOJICIIN MHUHUMAaJIbHBIN mopor

Ne Yposes, IIpoBepsiembie 3JIeMEHTbI Kon Kon
CJIOKHOCTH 3 .
3aJJaHusd coJepKaHusA/yMeHus1 1P K2C
3aJaHus
1 5 YMeTh BBITOIHATE JIEHCTBUS C 41,52 | 51,55
T€OMETPUUYECKUMH (UTypaMU
5 5 YMeTh BBITOIHATE JIEHCTBUS C 49 5955
T€OMETPUUYECKUMH (HUTypaMU
6 5 YMETE BBLIOIHATH BEIYUCIEHUS U 1113 | 1.1-14
peoOpa3oBaHUs
7 YMeThb BBITOITHATH ACUCTBUS C QYHKIUSIMHA 3.1-3.3 | 4.1-43
YMeTh UCTI0Ib30BaTh MPUOOPETEHHBIE 3HAHUS
8 I1 Y YMEHUS B MIPAKTUYECKON JAESITETbHOCTU U 6.1-6.3 | 2.1,2.2
TOBCEIHEBHOM
11 I1 YMeTb BBITOTHATH ACUCTBUS C QYHKIUSIMHU 3.1-3.3 | 4.1,4.2
Yacts 2
12 I1 YMeTb peniaTh ypaBHEHMsI M HEPABEHCTBA 21-2.3 | 2.1,2.2
YMeTh BEIIOIHATH TEUCTBUS C
4.2, 4.3,
13 I1 reoMeTpuYecKUMHU (pUrypamu, KoopJAnHaTaMu 52 53 5.2-5.6
Y BEKTOpaMH R
14 I1 YMeTh perath ypaBHEHHs U HEPABEHCTBA 2.3 2.1,2.2
YMeTh UCTIOIB30BaTh MPUOOPETEHHBIE 3HAHUS
o 1.1,
15 I1 Y YMEHUS B NIPAKTUUECKOU JEATETLHOCTH U 6.1,6.3 2112
MOBCEIHEBHON KU3HU o
VYMeTh BEIIOJIHATE TEUCTBUS C 41, 4.3,
16 IT reOMeTpHUECKUMH (pUrypamu, KoopJIuHaTaMu 5.2, 5.1,55
1 BEKTOPaMHU 5.3
17 B VYMeThb penrath YpaBHEHUS U HEPABEHCTBA 21-23, | 21,22,
p yp p 5.1 3.1-3.3
VMeThb CTPOUTH U UCCIEN0BATH IIPOCTENIIH 1.1-14,
18 B eTb CTpO 1o POCTEHIINE | 51 53 | 2.1-2.2,
MaTeMaTHYECKUE MOIEIN 3133

Ha pucynke 2 mpencraBicHbsl gaHHble 1o 3afaHusMm (%), ypoBeHb
BBINOJIHEHUSL KOTOPBIX HE NPEOAOJIE]] MUHUMAIBbHBIN mopor. KpacHou nmHuen
OTPaXEH MHUHUMAJIBHBIM MOPOT BBIMOJHEHUS ISl KAXKJIOTO YPOBHSI CJIOKHOCTH:
0a30BbIi — 60%, noBeIlIeHHBINH — 40%, BeIcOKHI — 10%.

2 [IpumMepHEIH YpOBEHD BHINIOJHEHUs pa3paboTaH Juis aHanu3a pesyinbratos EI'D B 2023 rogy Ha ocHOBE
MPUMEPHBIX YPOBHEH BBINOJIHEHHsI OLIEHOUHBIX NMPOLEAYP U CpeIHUX 3HaueHui no Poccun.

3 TIP — npeMeTHBIE PE3yNbTAThI 00yUEHHS.

4 KOC — KOHTPOIMPYEMBIE 3IEMEHTBI COJIEPIKAHUS.
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M basoBbil 40 53,33 53,33 | 53,33
NOBbILLIEHHbIM 20 13,33 6,67 0,00 0,00 0,00 0,00

BbICOKUM 0,00 6,67
Homepa 3agaxnit

MpoLEeHT BbINOAHEHUA

11 12 13 14 15 16 17 18

Pucynok 2. 3aganus, mo KOTOPhIM YYaCTHUKH HE TIPEOI0JIETH
MUHHMMAaJIbHBIN TIOPOT

AHanu3 pe3ynbTaToOB YYaCTHUKOB M TUIIOB 33JJaHUH, MOMABIINX B IEPEUEHB
(Tabin. 2, puc. 2), mokasai, 4yTO B ILIEJIOM BBIMTYCKHUKAMHU XOTh W Ha JIOCTATOYHO
HU3KOM  ypOBHE, HO OCBOEHBl  CIEAYIOIIHE 3JIEMEHTbl  COJEPKAHMS:
MJIAHUMETPUYECKHUE 3a/1a4uu, BEJINYMHA MIPOCTPAHCTBEHHBIX dburyp,
JorapuMUYECKHE BBIPAKECHHS, MATEMAaTUYECKUIM aHaliu3, YMEHUE HCIOIb30BaTh
NpUOOpPETEHHBbIE 3HAHUS B IIOBCEIHEBHOW JKU3HH, CTPOUTh M HCCIEIOBAThH
OpoCTeUIliue  MaTeMaTH4eCKue  MOJENH,  JCHCTBUA € (PYHKIUSMH,
TPUTOHOMETPUYECKUE YPABHEHUS], CTEPEOMETPUUECKUE 3a/1a4H, JOTapU(PMUUYECKHE
HEpPaBEHCTBA,  TEKCTOBbIE  33Jaud C  3KOHOMHUYECKHM  COJAEp>KaHUEM,
IJJAHUMETPUYECKUE 3aJlaud M HCCIEIOBAHUE MPOCTEUIIMMH MAaTEeMaTUYECKUMU
Mozenamu. ClieoBaTeNbHO, BBIMYCKHUKH HAYYWINCh NPUMEHSTH (OPMYJbl U
npUoOpeTEeHHbIE 3HAHUS U YMEHHUS B PAKTUYECKOM JAESITEIbHOCTU U MOBCEAHEBHON
YKU3HU MpU paboTe ¢ MaTEMaTUYECKUMU MOACIIAMU U (PYHKIUSMHU.

[Ipu 3TOM ycnemiHbsIM HEJNb3sl Ha3BaTh BBINOJHEHUE 3a1aHus 1, KoTopoe
OCHOBAHO HAa YMEHHUE PEIIaTh INIAHUMETPUUECKUE 33/1a41 HA HAXOXKJIEHUE TUIOIAIN
OoTceKkaeMoi oT mapasienorpamma ¢urypsl. Cieayer oOpaTuTh 0co00€ BHUMaHUE
Ha pPAa3BUTHE TE€OMETPUUYECKOW MHTYMIMM, 3HaHHE Oa30BbIX (OpMys, yMeHue
paboTaTh C YepTEXKOM, y3HaBaTh 0a30BbIE TEOMETPUUECKIE KOHCTPYKIIHH.

Pemenne 3amaun 2 mpoBepsieT cHOPMHUPOBAHHOCTH MPOCTPAHCTBEHHBIX
MPEACTABICHUN W 3HAaHUSI COOTHOLIEHUN MEXAY BEJIMYMHAMHU MPOCTPAHCTBEHHBIX
¢buryp. OmudKu CBsA3aHbI C HEIOCTATOYHBIM 3HAHUEM OCHOBHBIX (hakTOB U (PopMyJT
CTEpPEOMETPUH, OTCYTCTBHEM T'€OMETPUYECKOTO MPEJCTABICHUS U HEBEPHBIMU
BBIYUCJICHUSIMU, HEYMEHUEM CJIeJIaTh NPABUIIbHBIN BBIBOJ] HA OCHOBAHUH JIAHHBIX B
3asaye.

Pemenue 3agaun 6 0CHOBaHO Ha BBIUMCIICHHUE 3HAUEHUS JIOTapUPMHUUECKOTrO
BbIpakeHHsl. HeBepHOe HUCIOJIb30BaHUE W/MJIM HE3HAHUE CBOMCTB JOrapupmoB
BBI3BAJIM 3aTPYJAHEHUS y BBIMYCKHUKOB MPHU HAXOXICHUW 3HAYCHUS BBIPAKEHUS.
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Pewienue 3anannst 7 Ha IPUMEHEHUE MaTEMAaTUYECKOTO aHAJIN3a MIPENyCMaTPUBAIIN
HaXO0XJIE€HHWE C TOMOIIbI0 Tpaduka (PYHKIMH KOJMYECTBOM TOYEK, B KOTOPBIX
npou3BoAHas (DYHKIMHM OTpULIATENIbHA OKa3aJUCh HEIOCTYIHBIM JUJISl pEelIeHUs
OOJBIIOMY KOJIMYECTBY yYalUXCSl.

Pemienne 3amaHus TOBBIIIEHHOTO YPOBHS § OCHOBAaHO Ha YMEHUU
UCII0JIb30BaTh IPUOOPETEHHBIC 3HAHUS M YMEHHSI B IPAKTUYECKOMN JESITEIIbHOCTU U
MOBCEAHEBHOMN XM3HU. OMOKH CBSI3aHBI B MEPBYIO0 OYEpPEIb C HEBHUMATEIbHBIM
YTEHUEM YCJIOBHUS WA C HETIOHUMAHUEM TEKCTa U HEYMEHUEM €r0 aHAIN3UPOBATD.

Pemienne 3amannss 11 MOBBIIEHHOTO YPOBHA OCHOBAaHO HAa YMEHUH
BBITIOJHATH JACUCTBUA C (PYHKIHMSIMH, IPUMEHSATh MPOU3BOJHOIO K MCCIIECTIOBAHUIO
dbynkuun. OCHOBHBIE MPOOJIEMBI MPU BHITIOJHEHUU JAHHOTO 3aJaHUsl — HEYMEHHUE
BBIUUCIISATh MPOU3BOJAHYIO, MPeoOpa3oBhIBATh HPPALUOHAIBHOE BBIPAKCHHE B
CTENIEHHOE Uil  YIPOIIECHHs  BBIYUCICHMS  NPOU3BOJHOM,  pelIEHUE
UPPALMOHAIBHBIX WM CTENEHHBIX YPAaBHEHHM, NMPUMEHATHh MPOU3BOJHYIO IS
HAXOKJEHUSI HauOOJIbIIEro 3HaAUYEHUS (DYHKIIMM Ha POMEXKYTKE.

3ajauy MOBBILIEHHOTO YPOBHS BTOpor yactu — 12, 13, 14, 15 u 16.

Pemienne 3amaum 12 OCHOBaHO Ha 3HAHUM TPUTOHOMETPUYECKHUX
ypaBHeHUH. OWMOKM TpU pEIIEHWU 33JaHHUs — HEBEpPHOE paslioKEHUE Ha
MHO>KUTEJIA TPUTOHOMETPUYECKOTO BBIPAKEHMSI, JICJICHUE NPABOM U JIEBOM YacTH
yYpaBHEHUS Ha BBIPAKEHHUE, COJIEpKallIee MEPEMEHHYIO, U, KaK CIEACTBUE, OTEPS
KOPHEH YpaBHEHHs, HENPABUJIBHOE HAXOXKICHHE CEpUM pELICHUH, HEyMEHHUE
0TOOpaTh KOPHU HA 33JJaHHOM IPOMEKYTKE.

Pe3ynbTaT BbINOJMHEHMS 3afaHus |3 oTpakaeT HEyMEHHE JOKa3bIBaTh
reoMeTpuyeckre QpakThl, HEIOHUMaHHE B3aMMOCBS3H JIEMEHTOB F€OMETPUUECKON
KOHCTPYKIIMU, HapyLWIEHUE JOTMKH PpACCYKJECHUW, OMMOKM B HCIOIb3YEMBIX
TEOpEeTUUECKUX (haKTax.

B stoM romy pacuetrHas 3agava 14 oTpaxana Hec(OPMUPOBAHHOCTH Y
OOJbIIe YacTW BBITYCKHUKOB YMEHHMH pemaTh HEpPaBEHCTBA, B TOM YHUCIE
JorapupMUUIecKHe.

Pesynbprar BhIMmONIHEHUS 3aAaHus 15 OCHOBAaHO Ha PEUICHUU COIUMAIIBHO-
HPKOHOMHUYECKOM 3a/1au Ha OaHKOBCKUI KpeauT. [IpuunHa nomyckaeMbIx OmmOoK:
ciaboe Mpe/ICTaBIEHUE BBIITYCKHUKOB O MaTEMAaTUYECKON MOJIENH, O BO3MOKHOCTH
Y KOPPEKTHOCTH 3aMEHBI OHOM MAaTEMATHYECKON MOJENH IPYTOM.

Pemiennie 3amaum 16 OCHOBaHO HAa PEUICHHM IUIAHUMETPUYECKOW 3aJ1ayHu.
[IpyunHbl IOMyCKAaEMbIX OIIMOOK: HEYMEHUE AHAIM3UPOBATH T'€OMETPUUYECKYIO
KOH(QUTYypalHio, HEMOHUMAaHUE B3aUMOCBSI3M  JJIEMEHTOB TI'€OMETPUYECKHX
KOHCTPYKIMH; HE3HAHHE AJTOPUTMOB M METOJOB PEIICHMS IUIAHUMETPUYECKHUX
3aJlay, OTCYTCTBUE HABBIKOB PEIICHUS T€OMETPUUECKUX 3aau.

K 3amauam BbICOKOTO ypOBHS CH0KHOCTH 17, 18 TpagulIMOHHO TPUCTYNAOT
CWIbHbIE O00yYaroluIuecs, OpPUEHTHUPOBAHHBIE Ha BBICOKUW pe3ysbTar. Y HUX
chopMUpOBaH OOIIHI MOAXO0] K PEIICHUIO 3a7a4 ONPEISISHHOIO THIIA.
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Pemenne 3amaun 17 neMOHCTpUpYET CieAylolllde OIIMOKH: He3HaHUe
PAaBHOCHJIBHBIX TIE€PEXO0JIOB MPHU PEIICHUH YPABHEHUN, HEMOHMMAaHUE JIOTHKHU
3a/1auyd, OTCYTCTBUE IOJHOILICHHOTO HCCIEOBaHUSI BCEX CHUTYallMii, HEyMEHHUE
JienaTh HEOOXOIUMBIEC JIOTUYECKHE 0OOCHOBAHUS W BBIBOJBI, OTCYTCTBHE HAaBHIKOB
MOCTPOEHUS aHATUTHYECKUX PACCYKICHUM.

Huskuiéi mpoueHT pemieHus 3aaadd 18 BBIABWI CIEIYIONIUE OIIMOKU:
HEJIOCTaTOYHOE€  OOOCHOBAHME  PEIICHMS,  OTCYTCTBHE  JOKa3aTEeIbCTB,
chOpMYJIMPOBAHHBIX B XOJI€ PEIICHHUS YTBEPKICHHUM, HEBEPHbIC BBIBOJBI W3
MOJYYEHHBIX PEe3yJIbTaTOB, HEMOJIHBIN epedop CIydyaes.

JAunarnocruveckasi padora

B nensix noarotoBku 00y4aroniuxcs ¥ NeJarornieckoro cooOIecTBa K caue
roCyJapCTBEHHOM MTOrOBOM AaTTeCcTallMd MO 00pa3oBaTENbHBIM IpOrpaMMaM
cpenHero obmero oOpa3zoBanust B Ilpumopckom kpae B 2024 rony PI'BHY
«DenepabHBIA HHCTUTYT MEAATOTHYECKUX U3MEPEHUI» MTPOBEI THATHOCTHYECKYIO
paboTy mno MareMaTuke MNpopuIbHON Ha TeppuTopuu JlalbHEBOCTOYHOTO
dbenepalibHOTO OKpyTa.

B tabmuue 3 mnpencTaBieHbl JaHHbIE 10 KOJIMYECTBY YYaCTHUKOB,
IIpUHAMAaBIIUX yyactue B JIP.

Ta6muma 3. KonmrdectBo yuactHukoB /[P mo MmaremaTtuke npodribHOM

ATE KommuectBo yuactaukos EI'D % ot obmiero yncia
o yueOHOMY MTpeMETy YYaCTHUKOB B PETHOHE
AHYYNHCKHNA MyHULIUNIAJIbHBIA OKPYT 13 0,43

Ha pucynke 3 mpeacraBieHbl OCHOBHBIE pe3ynbTaThl J[P mo maremartuke
npouibHOW B AHYYMHCKOM MyHHUIIUINaIsHOM oOkpyre. B 2023 romy B OO
MYHUIMOAIUTETa HE OBbUIO BBITYCKHUKOB, HaOpaBmux 80% OT MakCHMMaJbHOTO
Oana.

100
80
60 53,85
40

20

M He 3a4TeHO 3a4YTEHO

Pucynox 3. OcHoBHbIe pe3ynbrathl J[P mo Marematuke npoduabHOM
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Ha pucynke 4 mnpencraBiieHO pachnpeneneHlue MEpBUYHbIX OaloB IO
MYHULUIATUTETY MO KOJIMYECTBY YHYACTHUKOB.
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Pucynok 4. Pactipenenenue nepBUYHBIX 0asIOB IO MaTeMaTHKE MPOGUIbHON

B tabmuue 4 mnpexacraBieHbl 3alaHus MO MaTeMaTuke MPO(UIBHOM,
B3BEIICHHBII IMPOILEHT BBHIMOJIHEHUS KOTOPHIX B AHYYHHCKOM MYHHUIIUTAIBHOM
OKpYTe HE MPEOA0JIe] MUHUMAIBHYIO TPaHUILY (TIPUMEPHBIA YPOBEHD BBITTOTHCHHUS
3aganus 6azoBoro ypoBHs — 60-90%, nmoBeimenHoro ypoBHs — 40-60%, BEICOKOTO
yposHst — 10-20%).

Tabnuua 4. 3aganus o MaTeMaTHKe TPO(PHUILHON, IO KOTOPBIM BBIITYCKHUKHU
HE MPEOI0JIEIN MUHUMAJIBHBIN OPOT

-IEEE
P4 5 2 ; = IIpoBepsiemble 3JIeMeHTBI COEPKAHUA/YMEHUSA Koa IIP Koxg KOC
35 &8 8
B 5 =
Yacts 1
3 n YmeTh HCTIONb30BATh pHOOpEeTEHHBIE SHaHWS U YMEHNUS B 54 6.3
MIPAKTUICCKOH IEATETHbHOCTH U MIOBCETHEBHOM JKU3HU
6 n YmeTh HCTIONb30BATh pHOOpEeTEHHBIE SHaHWA U YMEHNUS B 6.1 21
MIPAKTUIECKOH IETeTbHOCTH U TIOBCETHEBHON KU3HU
7 n YMETh CTPOUTH U UCCIIEAOBATH MIPOCTEUIIINE MAaTEMAaTHICCKHUE 51 21
MOJICIIH
8 I1 YMeTh BHIOIHATH JEHCTBUS ¢ QYHKIMAMHA 3.1 3.3
Yactp 2
9 I YMeThb penrath ypaBHEHHUs B HEPaBEHCTBA 2.1 2.1
10 N YmeTh HCTIONb30BATh pHOOpEeTEHHBIE SHaHWA M yMEHUA B 6.1 21
MIPAKTUYICCKOH JIESITeIbHOCTH U MOBCETHCBHOM JKU3HU

Ha pucynke 5 mnpencraBicHsl gaHHble 1o 3amanusaMm (%), ypoBeHb
BBINOJIHEHUSL KOTOPBIX HE NPEOA0JIE]l MUHUMAJIbHBIN Mopor. KpacHou nmHuen
OTpaX€H MUHUMAJIBHBIM MOPOT BBITIOJHECHUS JJISl KAKIOTO YPOBHS CJIOXXHOCTH:
0a30BbIi — 60%, nmoBeIIeHHBINH — 40%, BeIcOKHI — 10%.
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Homepa 3agaHuii
Pucynok 5. 3aganusi, Mo KOTOPhIM YYACTHUKHU HE MPEOA0JIECTN
MUHHMAaJIbHBII TOPOT

3amaun mOBBIMIEHHOTO ypoBHA — 3, 6, 7, 8, 9, 10. Pemenue 3amaum 3
OCHOBAaHO Ha YMEHHE UCIOJIb30BaTh MNPUOOPETCHHbIE 3HAHWUA W YMEHHS B
MPAKTUYECKOM JIESATEIIbHOCTH M TIOBCEAHEBHOM XU3HU. OCHOBHBIC MPUYHUHBI
HEYCIICITHOTO BBIMOJHEHUS 3a/lad — HEYCTOWUYMBBIC BBIUUCIUTEIIbHBIC HABBIKU U
HEIOHUMAaHUE BEPOSTHOCTHOM CyTH 3aJ1a4H.

Pemenne 3amaun 6 OCHOBaHO Ha YMEHUM HMCIOJIb30BaTh MPUOOPETEHHBIE
3HAHMS U YMEHHUS B MPAKTUUECKON JESITEIIbHOCTU U MOBCEIHEBHON JKU3HU, paboTa
c ¢opmyiaMH, HAXOXKIACHUE 3HAYCHUN OJIHOTO W3 MapameTpoB. TpyaHOCTH Y
BBIITYCKHUKOB B HEMPABUJIHLHOM IMMOHUMAaHUU YCJIOBHUS, HEBHUMATEJIHLHOM YTCHUU
BOIIpOCA 33Ja4¥, B HEYMEHHHU ONTHUMHU3UPOBATH BBIYUCIUTEIBHBIE CIIOXKHOCTH,
po0JIeMBI ITPU TOJICTAHOBKE JIAHHBIX B OpMYITy.

Pemenne 3amaun 7 OCHOBAaHO HA YMEHHE CTPOUTh M HCCIIEIOBATh
mpocTelime MareMaTudeckue Mojenu. Hanbompime TpyAHOCTH BO3ZHUKAIOT MpHU
COCTaBJICHUM YPaBHEHUS MO YCJIOBHUIO 3aJlaud U W3-3a HEYMEHHUs peliaTh IPOOHO-
palMOHAJIbHBIE YPABHEHUS.

Pemenne 3agaum 8§ OCHOBAaHO Ha HAXOXKICHUU KOOPAWMHATBHI TOYKHU
nepeceueHus rpadgukop GyHkiuii. He Bce ydammecs MOTYT CONIOCTaBUTH OOIIWIA
BUJl ypaBHEHUsI (PyHKIuU U e€ rpadukK, BOCCTAHOBUTH YpaBHEHHE (YHKIIUU TIO
3aIaHHOMY TpauKy, aHATUTUYECKU HAUTU KOOPAUHATHI, HEBUIUMOM Ha YEpPTEKE,
TOYKH MepecedeHus rpaMKoB, TPOAHATU3UPOBATH U OTOOPATh HYKHBIM Pe3yJIbTar.

Pemenne 3amaum 9 OCHOBaHO Ha yMEHHE pEUIATh TPUTOHOMETPUYECKHE
YpaBHEHHUS M TPOU3BOJUTH OTOOpP €ro KOPHEH Ha 3aJlaHHOM IPOMEXYTKE.
OcHOBHBIC OMUOKH CBS3aHBI C HE3HaAHWUEM (OPMYI IJisi pEHIeHUs MPOCTEHIIIX
TPUTOHOMETPUUECKUX  YpPaBHEHWHM,  HE3HAHUEM  TaOJIWMYHBIX  3HAYCHUU
TPUTOHOMETPUUECKUX (DYHKITNI, HEYMEHHUEM pellaTh ypaBHEHUS TPEThEl CTETNICHH,
OPUMEHSATH METOJl TPYNIUPOBKH, OTOMpATh pEHICHUS TPUTOHOMETPUUIECKOTO
ypaBHEHMUS.



Pemenne 3amaun 10 OCHOBAaHO Ha pEHIEHUWHM TEKCTOBOM 3aqayul C
HKOHOMHUYECKUM cofiepkaHueM. J[Jis 7Toro He0OXOAUMO MTO3HAKOMUTH YUAIIHXCS C
JBYMSI MAaTeMaTHYEeCKUMHU MOJCNSAMH, JiekKallMMU B  OCHOBe HauOoiee
pacupoCTpaHEHHBIX ~ CXEM  BBIIIAT MO  OaHKOBCKOMY  KPEIUTy — —
mudpepeHIMpoBaHHON W aHHYUTETHOH, oOpamiaTh BHMUMaHHE HA CMEHBI CXEM
BBITLIAT.

BrIBOABI M peKOMeHAAIMHT

AHanu3 MaTepuasoB IPOBEICHHS OLEHOYHBIX MPOLEIyp MoKa3aj
cienyromee: HeoOXOoAMMO COOJI0aTh JBE BAaXKHBIE 337a4M, COCTAaBJISIOLINE
YCIEHIHOTO MPOXOKICHHS YK3aMEHALIMOHHBIX UCIIBITAHUIA:

— W3ydenue yueOHOTO nporpammuoro matepuana 10—11 kmaccoB (KypcoB
anreOpbl U Ha4aJl MATEMATUYECKOTO aHAIN3a U CTEPEOMETPHUN ).

— IloaroroBka yuyammxcs k EI'O.

Pemienne BTOpo#l 3amaudM JOJDKHO OCYIIECTBISAITBCS B paMKaxX YpPOKOB
000011a10111eTO TOBTOPEHUS U IOMOTHUTEIBHBIX 3aHATHI. ITOroBOE MOBTOpEHUE U
3aBEpIIAIOIINNA dTall MOATOTOBKM K 3K3aMEHY CIIOCOOCTBYIOT BBISBJICHHUIO U
JUKBUJAIUA TTPOOJIEMHBIX 30H B 3HAHUSX YYAIIMXCSl, 3aKPEIJICHUIO UMEIOIIUXCS
YMEHUM ¥ HABBIKOB B PEIICHUU 3a]1a4, CHUYKEHHIO BEPOSATHOCTH OIIUOOK.

[Tocne n3yyenus omuOOK, TOMYIIEHHBIX B MPOIIECCE BHIMOIHEHUS padoT 110
MateMatuke npoduwibHo B 2023 roxy, yuumreaam OO pexoMEHIOBaHO
(03 (141011 (SICK

[Ipu opranuzamuu o0pazoBaTENBHOrO TMpoliecca Mo moarotoske k ['MA
HEO0OXO0IMMO PYKOBOJICTBOBATHCSI HOPMATUBHBIMU JIOKYMEHTAMHU, PETYIUPYIOIIUMU
MPOBEJCHUE UWTOTOBOM AaTTECTAllMM [0 MaTEeMaTHKe, MW METOJUYECKUMU
MaTepuaiamMmH.

Kaxmomy yuuTento HEOOXOIUMO TIO3HAKOMUTBCS CO CTPYKTYpOl H
conepkanem KMM 2024 roma v 03HAKOMUTH OOYYAIOIIUXCS C JI€MOBEpCUEn
HK3aMEHAIMOHHOW PabOThl, IEPEUHEM MPOBEPSIEMBIX B HUX 3HAHUW U YMEHUH,
CpPaBHUTh HMX C COJIEpKaHUEM MPOrPAaMMHOTO0 Marepuaja TeX y4eOHUKOB, IIO
KOTOPOMY y4YaTcsi IIKOJbHUKH, CIUIAHUPOBATh U3YYEHHE U TIOBTOPEHUE B
COOTBETCTBYIOIIECH Teme yuyeOHOoro marepuana ¢ 5 mo 11 xkmacc. IIpoBectu
MORJIEMEHTHBIN aHaIU3 3aJaHui, TPAJAUIMOHHO BBI3BIBAIOIINX TPYAHOCTH Y
BBIITYCKHUKOB, U TIPEAYCMOTPETh CUCTEMAaTHYECKYIO PaboTy 10 GOpMHUPOBAHUIO U
Pa3BUTHIO COOTBETCTBYIOIIMX OA30BbIX YMEHUN U HABBIKOB.

Crnenyromum maroM mpu noaroroBke k 'MA mo npoduinbHONW MaTeMaTUKe
PEKOMEHTyeM:

— CocpenoTounTh BHUMaHUE Ha MOATOTOBKE UMEHHO K BBIIIOJIHEHUIO YacTH
1 sK3aMEHAalMOHHON PabOTHI, ATO JAET BO3MOXHOCTh OOECHEYHUTh MOBTOPEHUE
3HAYUTENbHO OoJblero obbeMa Marepuana, OOCYyIuTh ¢ O0OydYaroIUMUCS
«MOJIXO/AbD» K BBIMOJHEHUIO TEX WM MHBIX 3aJ1a4, BEIOOPY CIIOCOOOB UX PEIICHUs U
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COMOCTABJICHUIO 3TUX  CIOCOOOB, TMPOBEPKE IMOJYYEHHBIX OTBETOB Ha
npaBaonogooue.

— YaenuTe BpeMs HAa YPOKE BBIINOJIHEHUIO YINPAXKHEHUH, pPa3BUBAOIINX
0a30Bble MaTEMaTUYECKUE KOMIIETEHLIUH LIKOJIBHUKOB (YMEHHE YHUTATh U BEPHO
MIOHMMATh YyCIIOBUE 3a/lauM, pelIaTh NPAKTHUYECKUE 3a7a4yH, BBIOJHATh
apudmeTnyeckue JEHUCTBUSA, NPOCTEHIINEe anredpanyeckue mpeodpa3oBaHus,
JEHUCTBUS C OCHOBHBIMU (DYHKIMSMU U T. 1.). ClenaTh akueHT Ha GOopMHUpOBaHUE
YMEHHUS IPUMEHUTH MOJTYUYEHHbIC 3HAHUS B NMMPAKTUUYECKON AECATEIbHOCTU, YMEHUS
aHAJIM3UpPOBaTh, COMNOCTABIIATh, JEJAaTh BBIBOJABI, IOAYAC B HECTAHJAPTHOU
CUTYalUU.

— TpeboBaTp OT yyammxcs MOSICHEHUH U JOKA3aTeJIbCTB YTBEPKICHUNA TTPU
peleHnun 3a1ady, OOOCHOBAHHBIX YCTHBIX OTBETOB, a Mg 3TOr0 — oOyd4arh
JI0OKA3aTesIbCTBY. YMEHHE JOKa3blBaThb (POPMHUPYETCS MOCTENEHHO HE TOJBKO B
Ipoliecce PelIeHHs 3a1a4, HO U TP JOKA3aTelbCTBE TEOPEM, ITO OJHA U3 CAMBIX
Ba)KHBIX COCTaBIIOIINUX reoMeTpuu. [103TOMy ydnTENIO HENIb3s1 UTHOPUPOBATh U3-
32 HEXBATKU BPEMEHU MPEACTABICHHE JT0KA3aTEIbCTBA HA YPOKAX CAMOMY M OIIPOC
YYaILUXCS 10 TOKa3aTeNIbCTBY.

— YyacTBOBaTh B pa3IMUHbIX TPEHUPOBOUHBIX U AUATHOCTUYECKUX paboTax,
IPOBOJAMMBIX Ha (heaepaqbHOM, PETHMOHAJIBPHOM M MYHUIMIAIBHOM YPOBHE B
TEYeHHE Yy4yeOHOro Troja, HO HE cleAyeT MOATOTOBKOW K ATHUM paboTam u
MOCJEAYIONIUM aHAJIU30M PE3YJIbTAaTOB TMOAMEHSATH IOJHOIEHHBIM Yy4YCOHBIH
porecc.

Jist  ycnemHoro BbimosiHeHust 3agaHuid KM EI'D no npodumnbHOM
MaTeMaTHKe Ha ypOKax CIEAYyeT YAEIUTh BHUMaHUE TEMaM, [0 KOTOPbIM YYaCTHUKHU
['MIA ucnbITBIBAaIOT CEphe3HBIC 3aTpynHEeHUs: «CTepeomeTpus», «IIponeHTh.

Camoe ceppe3HOE€ BHHMMaHHE CIIEIyeT OOpaTHTh Ha M3y4YEeHHE Kypca
r€OMETPUM B OCHOBHOM M CTaplIel IIKoJie. PelieHne MMEHHO IreOMETPUYECKUX
3a/lay CTUMYJUPYET U PAa3BUBAET JI0KA3aTEJIbHO-JIOTUYECKYIO JIMHUIO B IIKOJIbHOU
MateMatuke. Heobxonum nepecMoTp TpaAULIMOHHBIX CUCTEM 00YUYEHUS U CO3JaHue
€IVHOW JIMHWM H3ydeHHs reomMerpuu ¢ 7 mo 11 kimacc Ha OCHOBE €IHMHBIX
TUAAKTUYECKUX MOJIXO0J0B K pe3yjbTaTaM OOyUeHHUs U COJIEp KaHMsl 00pa3oBaHus,
CYUIECTBEHHBIM aKLIEHTOM Ha 3HAHME METPUUECKUX (GOpMyll, pa3BUTHE
r€OMETPUYECKON WHTYHMIIMM, HArjsJHbIX TI'€OMETPUYECKHX MPEACTABICHUN C
Y4E€TOM BO3PACTHBIX 0COOCHHOCTEN O0YHAIOIINXCS.

YMmenue noka3biBaTh (HOPMHPYETCS IOCTENEHHO HE TOJIBKO B Ipoliecce
peuieHus 3a1ay, HO U MPHU J0KA3aTelIbCTBE TEOPEM, 3TO OJIHA M3 CaMbIX BaXKHBIX
COCTABJISIFOLIUX TEOMETPHH.

Jlnis obecrieueHus] CO3HATENIbHOCTH YCBOCHHSI OCHOBHBIX MOHSITUM, TEOPEM,
METO/IOB, TNPUMEHSEMBIX B CTEPEOMETPHUM, JJIsi YCWICHHS MBICIUTEIbHON U
TBOPUYECKOU NIEATETLHOCTH 00yUYaOIMUXCs B TIpeAsiaraeMoil pabore.



ITpu nzydyennu tembl « MHOTOrpaHHUKM» y4allluecs OTTauMBarOT paboTy Mo
MOCTPOEHUIO U300paKEHNI MHOIOTPAaHHUKOB, 3aKPEIUISIOT 334a4l Ha TOCTPOEHUE
CEUEHUH TIOCKOCTHIO.

Nzyuenne rnaBbl «DuUrypsl BpallleHUs» HAuMHAETCS C (POPMHUPOBAHUS
HOHATUH (QUIyp TNpU H300paKEHUM MEXAHWYECKOTO BpAalllEHUsS BOKPYT OCH
OTJEJIbHBIX AJIEMEHTOB: TOUKHU, OTPE3Ka, IPAMOH, INIOCKOU (PUTYPBHI.

Heo0xoaumo Kak MOXHO paHbLIE HaYMHATh padOTy C TEKCTOM Ha YpPOKax
MaTEeMaTUKH, YMETh €ro MpPOAHAIU3UPOBATH U JEJIaTh U3 HEro BbIBOJBL. Takas
paboTta H0KHA BECTUCH € S5 Mo 11 Kiacc — 3T0 NOMOXET NpU PELICHUH 3a/1ad 110
reomerpuu 1 3axad NeNelS u 18.

Paboty ¢ TekcTOM MOYXHO MPOBOAUTH I10 CIAEAYIOLIEH CXEME:

— IlpouwnrTaii cienyromnye adb3ansl 3aJaHHBIX CTPAHULL.

— Bpienu u 3anuimy onpeaeneHus HOBbIX NOHITHIA.

— Eciu ecth HEOOXOAUMOCTH, cjeiail 4epTéX U OTMETh HEOOXOJUMBbIC
DJIEMEHTBI.

— CocTaBb CXeMy PEIICHH/A0Ka3aTeIbCTBA WIH MPEIIOKU TEOPETUUECKOE
00OCHOBaHUE JIaHHOTO YTBEPKICHUSI.

— 3aKOHYU U3Y4YEHHUE, COCTaBb CUHKBEWH.

MeToauuyecKuM 00beIMHEHUSIM:

— BKJIIOYMTH B IJIaH MPOBEJACHNUE CEMHUHAPOB 10 TEMAaM;

— 3aIUIaHUPOBATh MEPOINPUSITHUS 1O COBEPIICHCTBOBAHUIO MPAKTUKU
oOy4eHHus MaTeMaTUKe Mo MPOOJIEMHBIM TEMaM;

— nmnpoaHanu3zupoBaTh pe3yiabTarel EI'D mno wmaremarnke 2023 r. B
[IpuMopckoM Kpae u B 00pa30BaTEIbHBIX OPraHU3AIUSIX CBOCTO pailoHa KaK OCHOBY
BBISIBJIICHUS «30H PUCKa» U BBIOOpa MEp aJpEeCHOM IMMOMOIITH TIearoraM.

MyHMUMIIAJIBbHBIM OPraHaM YIIPaBJeHUSA 00pa30BaHUEM PEKOMEHIYEM:

— CBOEBPEMEHHO 3HAaKOMUTh POAUTENCH U 00ydarouXcsi ¢ HOpMaTUBHBIMU
JOKYMEHTaMU IO TMOJTrOTOBKE K 3K3aMeHaM, HH(POPMHUpPOBaTH O MPOILEaAype
UTOTOBOM aTTECTAllUM, OCOOEHHOCTSAX IOJArOTOBKM K TECTOBOW Qopme caayu
AK3aMEHOB, O pecypcax cetu HTepHeT;

— CHOCOOCTBOBATh OTKPBITUIO HAa TEPPUTOPUHM MYHULIMIIAIUTETA KPY>KKOB,
CeKLIM, JlabopaTopuili MaTeMaTHYECKOW HANpaBICHHOCTU [UJISl MPUBJICYCHUS
OOy4YaromMXcs, pa3BUTUI0O MOTUBALIMM K HW3YUYEHHUIO MPEIMETa, OTKPBITUIO
NEPCIIEKTUB HAYYHOH EATEIbHOCTH B 00JIaCTH HHXEHEPHH,

— CIIOCOOCTBOBAaTh YYaCTHIO OOYYAIOIIUXCS C BBICOKMM M BBIIIECPEIHUM
NOTEHLMAJIOM B OJIMMIIMAAHOM JABW)KEHHUU pPa3HOro YypoBHA (denepaibHOM,
PErMOHAJIBbHOM, MYHULIUIIAJIEHOM);

— CIocOOCTBOBaTh OTKPBITHUIO NPO(HIBHBIX KJIAaCCOB Ha TEPPUTOPHUH
MYHULIMAIUTETA.
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