IIpeameTHO-coaePKATEIbHBIA AHAIH3
pe3yJabTaToB peneTunoHHOT0 OI'D Mo marematuke

B MypmMmaHckoii o6aactu B 2022 roay

11 mapra 2022 rona 6s11 IpOBeEH peneTuiionnbiii OI'D mo MareMaTuke B
MypMmaHckoit o0nacTu. KouTtposnbHbie U3MEpUTETbHBIC MaTepHuabl
COOTBETCTBYIOT JeMOHCTpannoHHOMYy Bapuanty KMM 2022 r. mo maremaruke,
cnenuuKauu KOHTPOJBHBIX H3MEPUTEIBHBIX MaTEPHAOB JIsi MPOBEACHHS B
2022 romy TOCyIapCTBEHHOW MTOTOBOM  aTTecTallud [0  MaTeMaTHKe,
KoaupuKaTopy TpeOOBaHWN K YPOBHIO ITOATOTOBKH YYAIIUXCS, OCBOMBIIIHX
OCHOBHBIE 00111€00pa30BaTeIbHbIE IPOrPaMMbl OCHOBHOTO OOIIIET0 0Opa30BaHus.

Ha3nauenue sx3aMeHaIIMOHHON pabOThl — OLIEHUTH 00IIE00Pa30BATEIHHYIO
MOATOTOBKY [0 MaTeMaTuKe ydammuxcs 9 kiaccoB 001eo0pa3oBaTeIbHbIX
OpraHu3aluii ¢ IEJIbI0 COBEPIIEHCTBOBAHUS WX MOJTOTOBKH K TOCYJAapCTBEHHOMN
WTOTOBOM aTTECTALINH.

Conepxxanne  KHMM  ompegensiercs Ha  ocHOBE  (heepalibHOTO
roCyapCTBEHHOTO 00Pa30BaTEIBLHOTO CTaHIapTa OCHOBHOTO 00111er0 00pa3oBaHus
(nmpuka3z MunoOpHayku Poccuu ot 17.12.2010 No 1897) ¢ yuérom IIpumepnoit
OCHOBHOW 00pa3oBaTeNIbHOW MPOrpaMMbl OCHOBHOTO 0O0IIero o0pa3oBaHUs
(omobpena pemenneM denepaibHOTO Y4€OHO-METOAMUYECKOTO OOBEAMHEHUS 10
oO1emy o6pazoBanuio (mpotokosi oT 8.04.2015 Ne 1/15)).

B KM obecnieueHa mnpeeMCTBEHHOCTh IPOBEPSIEMOTrO COJEPKAHUS C
(denepaibHbIM KOMIIOHEHTOM TOCYJapCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa
OCHOBHOTO 001Iero o0pa3oBaHusi 1O Maremartuke (mpukaz MwuHoOpazoBaHUs
Poccun ot 05.03.2004 Ne 1089 «OO6 yrBepkneHuu (enepaibHOTO KOMIIOHEHTA
roCyIapCTBEHHBIX 00pa30BATENbHBIX CTAHAAPTOB HaYaJIbHOTO OOLIEro, OCHOBHOTO
o01mero u cpeHero (IOJIHOT0) OOIIETo 00pa30BaAHM ).

C 2020 r. peanin3yeTcst HOBast MOJENb C LENbIO CO3JAaHUS €EAUHON CTPYKTYPBI
KM no OI'D u EI'D. B KM o0ecneueHo Takxke coaepKaTelbHOE €IUHCTBO

TpeOOBaHMI TOCYJAPCTBEHHOW WTOTOBOM aTTECTAIllUM 3a KypCc OCHOBHOW U



CpellHel WIKOJbl oOecreynBaeTcs OOIMMM MOAXOAAMH K pa3pabOTKe 3aJlaHuu.
Mexny 3amanusmu OI'D u EI'D nMmeercst npeeMCTBEHHOCTH 110 (popmMaM 3aJlaHuid U
TEMaTUKe, OCOOCHHO B YaCTH MPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUN U TeX
AJIEMEHTOB COJEpKaHUsA, TAE€ BIIOCIEICTBUM Yy BBIMYCKHUKOB 11 KiaccoB
BO3HUKAIOT MacCOBbIE TPYAHOCTH (3aJladyd Ha J0Ka3aTeJIbCTBO B T'€OMETPHUM, Ha
UCCJIEIOBAHUE YpaBHEHUN U HepaBeHCTB). CBs3b HK3aMEHAIMOHHBIX MoOjeen
OI'D u EI'D Takxke obecrneunBaeTcs €IUHCTBOM M MPEEMCTBEHHOCTHIO
KOAU(UKATOPOB AJIEMEHTOB COJACP)KAHUS M TPEOOBAHW K YPOBHIO IMOATOTOBKU
BBIITYCKHUKOB M0 MaTeMatuke. O6a koaudukaTopa CTpOSITCS Ha OCHOBE pasjelia
«Marematuka»y DenepaqbHOr0 KOMIIOHEHTAa TOCYAapCTBEHHOIO CTaHAapTa
oO1iero oOpa3oBaHusI.

Ha npoBenenne TpeHUPOBOYHOIO PK3aMeHa M0 MaTeMaTUKe ObLIO OTBEJICHO
235 munyT. KanbkynsTopbl HE HMCHOJIB30BAIMCh. YUallMMcS ObUIO pa3penieHo
MOJIb30BAThCS  CIIPABOYHBIMU MarepuajiaMi M JIMHEWKOM. TexHonorus
MPOBEJICHUSI TPEHUPOBOYHOT'O SK3aMeHa - OJIAaHKOBa.

KosnmuecTBO 3amaHnii COKpameHo 10 25 3a CYET MCKIKOYEHHUS OJHOTO
3a7anusl U3 MepBoil yactu paboThl. Yacth 1 comepxut 19 3amanuii ¢ KpaTKum
OTBETOM; 4acCTh 2 — 6 3a1aHUl C pa3BEPHYTHIM OTBETOM.

Bxnrouenue B KM Onoka mpakTHKO-OpUEHTUPOBaHHBIX 3amaHuil Noel—Neb
HaIpaBJICHO Ha MPOBEPKY YPOBHS CHOPMUPOBAHHOCTU 0a30BOM MaTeMaTUYECKOU
KOMIIETEHTHOCTH  JK3aMeHyeMbIX. Ha3zHaueHune 3angaHuii gactu | -
MPOJIEMOHCTPUPOBATH BJIAICHUE OCHOBHBIMHU AJITOPUTMAaMHU, 3HAHUE U IOHUMaHUE
NpuEMOB peIlICHUs] 3a]ay, YMEHHUE I0Jb30BaThCd MATEMaTUYECKOW 3aIuChlo,
MPUMEHSTh 3HAHUS K PEIICHUI0 MaTeMaTHYECKHX 3aJad, HE CBOMSIIMXCS K
NpsIMOMY ITPUMEHEHUIO aJrOpUTMa, a TaKKEe MPUMEHATh MAaTEMAaTHUYECKUE 3HAHUSA
B MPOCTEHUIINX MPAKTUYECKUX CUTYalMsIX. 3aJaHUsl 4YacTH 2 HaIpaBJICHbl Ha
MPOBEPKY BIAJCHUS MaTEepPUaJIOM Ha MOBBIIIEHHOM M BBICOKOM YypoOBHsX. X
Ha3HaueHue — JuddepeHupoBaTh XOPOUIO YCHEBAIOIMMUX IIKOJIBHUKOB IO
YPOBHSIM TIOJATOTOBKH, BBISIBUTH HauboJee TMOATOTOBICHHBIX OO0yYaromuxcs,

COCTAaBJIAIOIINX HOTGHI_[I/IEUIBHBII;'I KOHTHHI'CHT HpO(l)I/IJ'IBHBIX KJIacCOB. DJTa YacTh



COJIEP>KUT 3aJaHUs TOBBIIIEHHOT'O U BHICOKOTO YPOBHEN CIIOKHOCTH U3 Pa3JIMYHBIX
pa3zenoB MmaTeMaTtuku. Bee 3amanus TpeOyroT 3anucH peleHnid U OTBETa.

3amaHus pacroyiOKEHbl IO HApPACTAHUIO TPYAHOCTU: OT OTHOCHUTEIBHO
MPOCTBIX JIO CJIOXKHBIX, MPEIIOoaraloimux cBoOOAHOE BJIaJCHUE MaTepuaIoM M
BBICOKHW yPOBEHb MATEMAaTHYECKOW KyJNbTYphl. TeMaThdeckas MPUHAJIC)KHOCTD
3aJlaHui OcTajgach B OCHOBHOM HEW3MEHHOU. A MMeHHO, 3aianue No20 — perieHue
ypaBHeHus, Ne21 — pemieHue TekcTtoBou 3amaum, Ne22 — moctpoenue rpaduka
bynkiun, No23 — 3a1aua Ha BBIYUCIICHUE JTHHEWHBIX 3JI€MEHTOB (urypsl, Ne24 —
3a/laya MO0 IeOMETPUU Ha JI0Ka3aTelabCTBO, Ne25 — reomerpuyeckasl 3ajada Ha
BBIYHCIICHUE JTMHBI AJIEMEHTa (PUTYPHI.

CenpMolt roa  (YHKIMOHUPYET ClEAylolas KpUTepUallbHas CUCTEMa
OLICHUBAHUS BBITIOJIHEHUS 3aJlaHUN C Pa3BEPHYTHIM OTBETOM: Ka)XJ0€ 3aJaHHe
BTOPOI1 YaCTH OIEHUBAETCS OT HYJISI 10 IByX OaioB.

Makcumanbhblii 6ait 3a paboty B nenom — 31 (u3 Hux 19 GamioB — 3a 1
4acTh, 12 0annoB — 3a 2 4acTh).

C 2018 roma - peKOMEHIyE€MbIiI MHHUMAJIbHBIA pPE3YJbTAT BBIIOJHCHUS
HK3aMEHAIMOHHOM PaboThl, CBUIIETEILCTBYIONUMN 00 ocBoeHuu DenepaabHOTO
KOMIIOHEHTa  o0Opa3oBaTeJbHOTO  CTaHJgapTa B NOpeAMETHONM  o0JjacTu
«MareMaTuka», He MEHSETCS. HeoOXoauMo HaOpaTh HE McHee 8 OalioB, W3
KOTOPBIX HE MEHee 2 0asioB JOJKHBI ObITh MOJYYEHBI 32 pEIIeHHE 3aJaHHil 10
reometpun (3aganust Ne16—Ne20, Ne24—-No26).

JluHamuka pe3ynapTaroB penetuimoHHoro OI'D mno wMarematuke B
2017/2022 rr. B MypmaHckoi oOjacTh (Ha OCHOBE PEKOMCHJIOBAHHOW IIIKAJIBI
nepeBo/ia 0asioB B OIEHKH ) MpecTaBieHa B Tabmuie 1.

JuHamuka pe3ynapTaroB penerdnroHHoro OI'D mo MaremaTuke 3a
2017/2022 rr. B MypMaHckoii 00acTi TipeicTaBicHa B Tabuiie 2.

JlnHamMuKka pe3ylbTaToOB YYaCTHUKOB perneTurimonHoro OI'D mo Mmaremaruke
B 2017/2022 rr. B MypMaHCKOH 00JIacTH TIO YPOBHSIM C(HOPMHPOBAHHOCTH

IUTAHUPYEMBIX 00pa30BaTENIbHBIX PE3YIbTATOB IIPEICTABICHA B Ta0IHILIE 3.



JluHamuKa pe3ynbTatoB perneruimonnoro OI'D mo maremartuke B 2017/2022 rr.

B MypMaHCKO# 001acTH (Ha OCHOBE PEeKOMEHIOBAHHOM ITKAJIBI TTIepeBoIa 0aioB

B OTMETKH)
Tabmuia 1
Toner J10J1s1 y49aCTHUKOB, TTOJIYYMBIITUX COOTBETCTBYIONTYIO OTMETKY
OTMETKa «2» oTMeTKa «3» OTMETKA «4» OTMETKA «5»

2017 34,84 25,04 28,73 8,38
2018 38,58 26,94 24,15 10,33
2019 30,19 34,12 28,01 7,67
2020 35,11 38,00 21,94 4,95
2021 48,92 34,30 14,43 2,36
2022 41,41 38,74 17,48 2,37

JlnHamuka pe3ynpTaTtoB peneTuuoHHbIX OI'D o maremartnke

B 2017/2022 rr. 8 MypmMaHckoit 001acTi

Tabmuma 2

[TokazaTenu 2017 r. 2018 r. 2019 r. 2020 r. 2021 r. 2022 r.
Jlons y4acTHUKOB,
BBITTOJIHUBIIHX 00JIee 2,23 3,44 2,20 1,26 0.74 0,82
80% paboTsI
Jlonst y4acTHUKOB,
BeimonHUBIINX 100% 0,03 0,00 0,03 0,06 0,00 0,00
paboThI
Jlonst y4aCTHHUKOB, HE 80,33 70,68 75,49 77,38 87,64 88,91
pEUIUBIINX YaCTh 2
HpoueHvT BBITTOJTHCHHBIX 3771 36.37 37,88 33,56 29,66 31,62
3aJaHuM
Jlonst y4acTHUKOB,
MOJYYUBIITUX OTMETKY
«2», B COOTBETCTBHH C 37,84 38,58 30,19 35,11 48,92 41,41

PEKOMEHIOBAHHOMN
IKAJIOW MepeBOIa

JloJ1g y4aCTHUKOB,
HaOpaBmuXx § u 6osnee
NEePBUYHBIX OAJIIOB, HO
HE BBITIOJTHUBIIINX
ycII0BHE HEOOXOIUMOTO
KOJMYECTBA 3aIaHUI 10 8,85 5,56
moayism (2017-2019
IT.), 110 anredpe u
T€OMETPUHU (2020-
2021 rr.), n
NOJYYMBIIUX OTMETKY

4,41 6,89 5,43 3,61




«2»

Jlons y4acTHUKOB,
HaOpaBIIKX MEHEE 8
NEepBUYHBIX OaILIOB (0e3
ydeTa yCIOBHS 29,00 33,01
HEOOXO0IMMOTO
KOJIMYECTBA 3aJaHUI 10
anreOpe U TeOMETPUHN)
MakcuManbHBIN
MPOIIEHT BBIITOJIHEHUS 100
paboThI

HpCI[CTaBJIGHHI)Ie CTaTUCTHUYCCKHUC HOAaHHBLIC CBHUACTCIBLCTBYIOT O HpO6HCMHBIX

25,78 28,22 43,49 37,80

96 100 100 97,00 97,00

TOYKax pe3ynbraroB mpodoHoro OI'D 2022 r.. Ilpexnme Bcero — 41,41%
YYaCTHUKOB, HE CIpaBUBIIMXCS ¢ paboroil. TeM He MeHee IO CpPaBHEHHUIO C
penetuimonHsiM - OI'D 2021 1. HaOM0gaeTcs MOJIOKUTENbHAS JIHUHAMUKA
INPaKTUYECKH BCEX  OJHOTUIHBIX  I[OKa3aTeNe: W  JO0JIM  YYaCTHUKOB
penerunronHoro OI'D 2022 roxaa, mosy4MBIIUX OTMETKY «2», B COOTBETCTBHHM C
PEKOMEH/IOBAaHHOW IKAJIOW MEpeBOJa — COKpAIIEHHWE HAa 7; JOJIM YYaCTHUKOB,
HaOpaBmmx 8 u Oojiee NMEPBUYHBIX OamyioB, HO HE BBIIOJHUBIIUX YCIOBUE
HEOOXOMMOro KOJMYECTBA 3alaHUi MO airedpe M reOMETPUHU, U TOJYUHBIIHX
OTMETKY «2» - COKpalleHHWe Ha 2; J0JIM YYacTHUKOB, HaOpaBIIMX MeHee 8
NEepPBUYHBIX OawioB (0e3 yuera yCJIOBHUS HEOOXOIMMOTO KOJWYECTBA 3aJaHHIl 1O
anreOpe ¥ reoMeTpuu) — COKpalleHue Ha 6; J0JIM y4aCTHUKOB, BBIMOJTHUBIIHUX
oomee 80% paborel — yBenmuuenwe Ha 0,8; M0MM yYaCTHUKOB, IOJYYUBIIHUX
OTMETKH «4» U «5» - yBennueHue Ha 4%.

JlnHaMuKa pe3yJbTaToB YYaCTHUKOB peneTuiioHHoro OI'D no maremaTtuke

B 2017/2022 rr. 8 MypMaHCKo#i 00J1aCTH 10 YPOBHAM CPOPMHUPOBAHHOCTH

MJIAHUPYEMBIX 00pa30BaTEIIbHBIX PE3YIbTATOB

Tabnuua 3
ITmanupyemeble J1ons1 y4aCTHUKOB
oOpazoBaTebHbIE 2017 r. | 2018 . | 2019 1. | 2020 T. | 2021 1. | 2022 T.
pe3yNbTaThl
[IpenmeTHbIC 443 41,7 51,2 51,2 31,7 34,8
MeranpeameTHbIe 55,7 58,3 48,8 441 49,9 440

[IpencraBneHHble CTATUCTHYECKUE JAHHBIE 110 YPOBHAM C(OPMUPOBAHHOCTH

IUIAaHUPYEMBIX 00pa30BaTENbHBIX PE3YJIbTATOB CBUIETENBCTBYIOT O TOM, YTO



yyallMecs Jy4ylle CHOPaBISIIOTCA C 3aJadaMHi  [PAKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, rAe TpeOdyeTrcs OIpeAeN€EHHbIA YpOBEHb C(HOPMUPOBAHHOCTU
METaNpPEIMETHBIX YMEHUN U BUAOB JACATEIbHOCTH HA OCHOBE MTPEAMETHBIX 3HAHUII.

Te ydyacTHukM peneTuinoHHOro OI'D, KOTOpbIE MOIYYUIIN OTMETKY «2», HE
YMEIOT, KaK MPUMEHSITh TeopeTHueckue (akThl K PEIICHHUIO MPUMEPOB, TaK U
pelarh MpPaKTUKO-OPUEHTUPOBAHHBIE 3alauH, B TOXKE BpeMs T€, KTO OCBOMII
0a30BbIll YpOBEHb MPOTpaMM IO MaTeMaTHKE, JOMYCKAlOT MacCOBO OIIUMOKH B
IIPUMEHEHUM  CTAaHAAPTHBIX  AJITOPUTMOB W PEHIEHUM  KIIACCUYECKHUX
r€OMETPUYECKUX 3a/1a4.

Crnenyer OTMETUTB, YTO pe3yJibTaThl penetunroHHoro OI'D 2022 r. mo
PELICHUIO 3a/laHuil OTJENbHO BhIEICHHOTO B cTpykType KMM 6a3oBoro 6i0ka
MPAKTUKO-OPUEHTUPOBAHHON HarpaBlieHHOCTH (3agaHust Nel - NeS) cocraBisior
46,2%, uto Ha 11,6% HIWKE COOTBETCTBYIOUIMX PE3yJIbTaTOB OCHOBHOro OI'D
npouuioro rojxa. Mx copepxaTenbHas cocCTaBisiouias B OOJbIIEH CTENEHU
3HAKOMAa YYalllUMCS M0 KOHTEKCTHBIM 3aJaHusIM Npouuiorogunx mojaenein KNMM.
[IpobGnema 3akitoueHa B (opMme MoJayd yCJIOBUM — KOMIUIEKCHAs 3ajaya: J1aH
OIKCATENIbHBIN TEKCT B CIIOBECHOM U rpaduueckoit popmax, K HeMy MPe/JI0KEHBI
5 KOHTEKCTHBIX 3a/1aud alre0panyeckoro u reoMeTpuueckoro cojepxkanus. C He
yuaniiecs: B 00Jjbllel CTENeHH MO3HaKOMWIKMCh JiBa rojia Hazaj. M, KoHedHo Xe,
COOTBETCTBYIOIIMA  HAaBBIK  HEAOCTATOYHO  copmupoBasica.  Pe3ynbrarsl
NOATBEPKIAAIOT TOT (akT, yTo 0a30Bas KOHTEKCTHAs COCTaBIIAIONIAs Kypca
MaTeMaTHKH Ha YPOBHE OCHOBHOT'O 00IIIero o0pa3oBaHus ycBoeHa mpumMepHo 50%
BBIMMYCKHUKaMH. [IlpakThueckn y TOJIOBUHBI 9-KJIACCHUKOB JTOTO ToJa HE
chOpMHpPOBAaHbI yYMEHHUS YUTaTh CXEMbI, YepPTEXH, IUlaHbl. Ha mepBbIi miaH
BBIJIBUHYJIACh €MI¢ OJIHA TTPOOJIeMHAas 30Ha — KaK HE YMEHHUE BBIUUCIATH TUIOMIAIN
¢buryp, Tak U CpaBHUBATh UX B MpOLEHTaX. B ocTaBimiics mpea3’k3aMeHalMOHHbIN
IIEpUOJ CJIEAYET CMECTUTb BEKTOP MOATOTOBKM B CTOPOHY TI'€OMETPUYECKOU
COCTaBIIIIOIIEN Kypca MaTeMaTUKH, B TOM YHCIIE U PELIEHUIO 3a71a4 Ha IIPOLICHTHI.

B nenowm, B cBs3u ¢ nepeopuentanmeit cogep:xkanuss KMM OI'D Ha npakTuko-

OpHMEHTHUPOBAHHYIO HAMPABIEHHOCTh 3aJad TpeOyeT KapJWHAIbHOW CMEHBI



METO/IMKa pelIeHus: moJoOHoro kiacca 3aaad. OCHOBHOM aKLIEHT MpPU MOATOTOBKE
Kk OI'D nomkeH ObITH ClielaH B CTOPOHY OTpaOOTKM UTECHUS, aHaldu3a u
MHTEPIIPETALNN CXEM, YEPTEKEU, MOJIETIEH, B TOM YHUCIIE U Pa3BEPTOK, AETAIEH B
pa3HBIX pakypcax TEXHHUYECKO-OBITOBOIO XapakTepa, a Jajee CBEICHHE K
MOCTPOEHUIO, UCCIIEIOBAHUIO MATEMAaTHYECKOM MOJENIM PEalbHOW CUTYallMH Ha
S3bIKE€ alreOpbl U TEOMETPUH. KoMmmuiekcHbIli  TOAXOJ BCEX YUHTENIEH
IPEIMETHUKOB 1O (OPMHUPOBAHUIO M OTPAOOTKE HABBIKOB PEIICHUS MPAKTUKO-
OPMEHTHUPOBAHHBIX 3a/1a4, PACIIUPEHUE CIIEKTPa TEMATUKU PEIIaeMbIX 3aJaHUN —
3aJI0T YCIIEIIHOTO BBIMOJIHEHHS TaHHOTO OJI0Ka 3aj1a4.

JIlnHamMuKa pe3yJbTaToB BBHINOJHEHHS ydamuMucs 3agannii KMM ocHOBHOTO
OI'D 2021 r. u penerurnmonnoro OI'D 2022 r. mo mpoBepseMbIM yMEHUSIM U
BUJIaM JIeATEIbHOCTH B MypMaHCKoi 06sacTi B Tadiuie 4.

JInHaMuKa pe3yabTaToB BRINOJHEHUS ydamumucs 3aganui KM ocaoBaoro OI'D
2021 r. u penerunimonHoro OI'D 2022 r. no npoBepsieMbIM YMEHUSIM U BUIaM

JesATeIbHOCTH B MypMaHCKOi 00J1acTi

Tabnuna 4
JloJist y9aCTHHKOB, CITPABUBIIIHXCS
No T i G C 3aJaHUSIMUA
OcHOBHBIE TIPOBEPSIEMBIE CMAaTHICCKHH DJIOK
3aza . =
TpeOOBaHUS K MaTEMAaTHUECKOM Ocnosro#t OI'D | Penerunmonn
HUA MOJITOTOBKE 2021 r. siii OI'D
2022 1.
Yacrs 1
YMeTh BBINONHSITH BEIYUCICHUS U Uccnenosanue
npeoOpa3oBaHms, yMETh MATEMATHIECKOM
HCIO0JIb30BaTh MPUOOPETEHHBIE
. MOJIENN
L snanms u YMEHHSI B PAKTUICCKOM a 93,68 93,82
JESITeTbHOCTH U TIOBCETHEBHOU
KU3HU, YMETh CTPOUTH U
HCCIIeIOBATh MPOCTEUIITHIE




MATEMAaTHYCCKUEC MOOCIIU

VYMeTh BBIOJHATH BEIYUCICHUS U
npeoOpa3oBaHusi, yMETh
UCIOJIB30BATh MPUOOPETEHHDIE
3HAHMS ¥ YMEHHS B IPAKTHYECKOM
JEATEILHOCTH ¥ ITOBCEHEBHOM
’KHM3HHU, YMETh CTPOUTH U
UCCIe0BaTh pocTeiime
MaTeMaTHYECKUE MOICIH

N3mepenue
F€OMETPUUYECKUX

BCJIMYHH

70,66

46,67

VYMeTh BBIOJIHATH BEIYUCICHUS U
npeoOpa3oBaHusi, yMETh
UCIOJIB30BATh MPUOOPETEHHDIE
3HAHHS U YMEHHSI B TIPAKTHYECCKOM
JESITebHOCTH U TIOBCETHEBHOU
’KU3HHU, YMETh CTPOUTH U
UCCIIeI0BaTh MpoCTeiime
MaTeMaTU4eCKUe MOJICIIH

Nsmepenne
F€OMETPUUECKHUX

BCJIMYHH

56,82

21,92

YMeTb BBINOIHATE BEIYUCIICHUS U
npeoOpa3oBaHus, yMEThb
HCIOJIb30BaTh NPUOOPETEHHDIE
3HAHUA U YMEHHUS B IPAKTUYECKON
ACATCIIbHOCTH U HOBCGI[HGBHOﬁ
’)KM3HHU, YMETh CTPOUTH U
HCCIEeA0BaTh NPOCTEHIINE
MaTeMaTHYECKUE MOJIEIN

Briuncienus mo
bopmynam

46,14

13,95

VYMETh BBITIOIHSTEH BEIYHUCIICHHUS 1
npeoOpa3oBaHus, yMETh
HCIONIb30BaTh MPUOOPETEHHBIE
3HaHUS U YMEHUS B IPAKTUUYECKON
JEATEIIbHOCTH U ITIOBCEIHEBHOM
JKU3HU, YMETh CTPOUTH U
HCCIIEIOBATh TPOCTENIINE
MaTeMaTUYECKUEe MOJIETU

Briuncienns mo

dbopmynam.
Urcna 1 BBIYUCIICHUS

20,39

54,27

YMeTb BEIIOIHATH BEIUUCIICHHUS U
npeoOpazoBaHUs

Yucaa u BEIYUCICHUS

77,94

43,50

VYMeTb BEIIOIHATH BEIUUCIECHUS U
npeoOpazoBaHUs

Yucaa v BEIYMCICHUS

84,29

78,99

YMeThb BHINONHATH BEIYUCICHUS U
npeoOpa3oBaHms, yMETh
BBITIOJHSATH MpeoOpazoBaHus

Yucaa v BEIYMCICHUS

66,69

34,08




anreOpandecKnx BhIPaKEHHH

9 YMeTh pemath ypaBHEHUS, VYpaBHeHus, 75 29 52 29

HEPABEHCTBA U UX CHCTEMBI HCPaBCHCTRA, ’ ’
CHCTEMBI

Pemrate npakTuueckue 3a1a4m, CraTtuctuka u Teopust
TpeOYIOIINe CUCTEMATHYECKOTO BEPOTHOCTEI
nepebopa BapruaHTOB, CPABHUBATH
IIAHCBI HACTYIUICHUSI CITy4aiiHbIX
COOBITHH, OLIEHUBATb

10 | BepOSATHOCTH CIy4aliHOTO 81,77 49,49
COOBITHS, COTIOCTABIIATH U
UCCIIEIOBAaTh MOJICNIH PeaTbHOM
CUTYalHEN C UCIIOIB30BAHUEM
ammapara BEpOsITHOCTH U
CTaTUCTHKH

11 YMeTh CTpOUTH U jII/ITaTB OyHKIMK U TpaduKu 63.44 51.30
rpaduku GyHKIUH
OcCymiecTBIATh IPAKTUIECKHUE Beruucnenus no
pacuéTsl 1o Gpopmyiam; opmynam

12 | cocTaBiATh HECIOXKHBIE 54,85 65,58
(bopMyIbl, BEIpaXKArOIUe
3aBHCUMOCTH MEX/y BEITUYNHAMU

13 VYMeTs pemarh ypaBHEHuUH, YpaBHeHwus, 55 06 41.39
HEPABEHCTBA M UX CHCTEMBI HEPaBEHCTBA, ' ’

CHUCTEMBI

YMeTh BBIUUCIISATH OCHOBHBIE [TocnenoBarenbHOCTH

14 | »nmeMeHTBI YUCIOBBIX H IIPOrpeCCuu 51,33 47.82
nocje0BaTelbHOCTEN
YMeTb BBINOIHATh AEUCTBUSA C TpeyronsHUKH

15 | reomerpuueckumu purypamu, 85,66 26,26
KOOp/AMHATaMU U BEKTOPaMHU
YMeTb BBINOJIHATH 1EHCTBUS C OKpyXHOCTb, KPYT,

16 | reomerpuueckumu purypamu, YETHIPEX YT OB HHKH 62,84 36,57
KOOP/JWHATAMH ¥ BEKTOPaMHU
YMeTb BBINOIHATh AEUCTBUSA C YeTsIpEXYroJbHUKU

17 | reomerpuueckumu purypamu, 78,26 62,96
KOOpJWHATAMH U BEKTOPaMHU
YMeETh BBITIOJTHATH ACHCTBHS C N3smepenne

18 | reomerpuueckumu purypamu, FeOMETPUUYECKUX 70,04 64,61
KOOp/JMHATAMH U BEKTOPaMHU BEJTMYNH




19

[IpoBoauTH nOKa3aTENbHBIE
pacCyXIeHHUs IPU PEILICHUU
3a7a4, OLICHUBATh JIOTUYECKYIO
MPaBUILHOCTD PACCYKACHUM,
pacro3HaBaTh OMTMOOYHBIE
3aKJITIOYCHUS

I'eomerpuueckue
Gburypsl U ux
CBOMCTBa

60,95

59,75

Yacts 2

20

VYMeTh BHITTOIHATH
peoOpa3oBaHus anredpandecKux
BBIPAXXEHUH, peniaTh ypaBHEHHUS,
HEPaBEHCTBA U UX CUCTEMBbI

YpaBHeHu4,
HEPaBEHCTBA,
CUCTEMBI

19,46

3,43

21

YMeETh BBIIOJIHATH
peoOpa3OBaHUs ANreOpandecKux
BBIPaXXCHUI, peniaTh ypaBHEHMS,
HEPABEHCTBA U UX CUCTEMBI,
CTPOUTH U YUTATh rpauKu
GyHKIUH, CTPOUTH U HCCIIEA0BAThH
IIPOCTEUIINE MATEMATHYECKUE
MOJIETHN

TekcToBble 3aauu.
YpaBHeHus,
HEPaBEHCTBA,
CHUCTCEMBI

17,36

2,67

22

VYMeTh BHITIOIHSATH
peoOpa3OBaHUs aNreOpandecKux
BBIPXKCHHH, peniaTh ypaBHEHHS,
HEPaBEHCTBA U UX CUCTEMBI,
CTPOUTH U YUTATh TpauKu
(GyHKIUH, CTPOUTH U HCCIEA0BAThH
MPOCTEHIINE MATEMATUYECKIE
MOJICITH

OynHkun, rpadpuKu

5,94

1,91

23

YMeTh BEINOJHATH IEUCTBUS C
reOMEeTPUUYECKUMU (QUTYpaMH,
KOOpJMHATAMU U BEKTOpaMu

OKpy>KHOCTB, KpYT.
TpeyronbHuUK

8,10

7,07

24

[IpoBoaUTH TOKA3aTENbHbBIE
paccyXJ1IeHUsI IPU PEIICHUHN
3a/1a4, OIICHUBATh JIOTUYECKYIO
MIPAaBUIIBHOCTD PACCYXKICHUH,
pacro3HaBaTh OMTMOOYHbIE
3aKJIIIOUYCHUA

MHOroyronsHuKu

4,17

2,28

25

VYMETh BBHITIOIHSTE IEHCTBHUS C
r€OMETPUUYECKUMH (PUTYpaMH,
KOOpJAMHATAMU U BEKTOpaMu

TpeyroapHUKH.
OKpyXHOCTB, KPYyT

0,45

0,12




WNHTepBan BBIMOJHEHUS ydYallUMUCA 3aJaHuid  0a30BOTO ypOBHS Ha
penernnoHHOM dk3ameHe B 2022 1. coctraBun ot 14,0% mo 93,8% (ms
cpaBuenuss B 2021 r. Ha penetuniuonnom OI'D - ot 14,6% no 97,7%, a Ha
ocaoBHoM OI'D 2021 roma — 20,4% n0 93,7%). Jois ydaniuxcs, BBIIOJHUBIIHX
3aaHusl 0a30BOro YpOBHs IO ayreOpawdeckod auHMM (3amaHus Ne6 - Neld),
cocraBisieT 51,6, mo reomerpuueckoi (3amanums Nel6 - Nel9) — 50,1. Drtum
pe3yabTaThl HUKE aHAJIOTUYHBIX MOKa3aTeliel mpouuioro roga Ha ocHoBHoM OI'D
npuMepHO Ha 17 1 21 cOOTBETCTBEHHO.

YpoBeHb CchHOPMUPOBAHHOCTH  0a30BBIX KOMIETEHIIMH  OOyYarolmuxcs
Mypmanckoii oomactu Ha peneturimonHom OI'D mo maremartuke B 2022 r. 1o BceM
COJZIEpKaTENIbHBIM JIMHUSIM B CpaBHEHUU ¢ OCHOBHBIM OI'D 2021 r. (He yuuThIiBas
3aganus Nel-Ne5) ciaenyromnuii:

. «Brrauciienus u npeodpazoBanus» - 55,6% (2021 r. — 70,9%);

o  «Dynkiuu u rpadpuxu» - 51,3% (2021 r. — 63,4%);

° «[locnemoBarensuoctu u nporpeccumn» - 47,8% (2021 r. — 51,3%);

° «YpaBHEHHS, HEPABECHCTBA, UX cHCTeMbI» - 46,9% (2021 r. — 65,6%);

o «2neMeHThl KOMOMHATOPUKH, CTATUCTUKU U TEOPUU BEPOSITHOCTEN -

49,5 % (2021 r. -81,8%);

«["'eomeTpuueckue Gurypsi u BerauciacHus» - 50.1% (2021 r. — 71,6%).
AHanu3 pemaeMocTd 3aJaHui Ha peneturimoHHom OI'D B 3TOM rogy mno
KaTErOpusM TO3HABATEIbHOM  JEATEILHOCTH TOKa3ajd, YTO HauOOJBIIYIO
TPYAHOCTH JUIsl BBITYCKHUKOB IX Kiacca, Kak M B IPOILIbIE T'0JIa, COCTABJISIOT
KaTerOpUU  «IMPAKTUYECKOE MPUMEHEHUE», «ypaBHEHUs, HEPABEHCTBA, WX
CHUCTEMBI» U «TCOMETPUUYECKHE 3aJaun», a TAKXKE 3aJaHus, alCIUIUPYIOIIUE K
0a30BBIM ajropuTMaMm U KoHbuUryparusMm. Bropoit rox Ha peneturmonaom OI'D
JIOCTUTHYT KPUTHYECKUIN YPOBEHBb CHOPMUPOBAHHOCTHU MPEIMETHBIX KOMITETEHITUN
B 00JIaCTH YHCJIOBBIX IOCIIEIOBATEIIbHOCTEH. B0o3MokHOE OOBSICHEHHUE: MEPEBOI
COJIEpKaHMs 3aJlaHusl C MPEAMETHOIO Ha METONPEAMETHOE, YPOBEHb KOTOPOTO
HAMHOTO CJIOKHEE, YEM IMPOCTOE 3aJaHUE Ha OMPEACIICHUE DJIEMEHTOB YKa3aHHOU

MIPOTPECCHH, KOTOPOE ObUIO B MPOILIbIe roAbl. Hamuume ke B yCIOBUU 3a/layu



KOHTEKCTHOI'O CIOKETa, a TakkKe OTCyTcTBHME B peanusyembix Y MK mnonobHoi
TPYNNbl 337a4 BbBI3BIBACT Y YyYaIUXCS TPYJHOCTh B OMNPEACIICHUH BUJA
nporpeccu. K ToMy ke BBISICHUIIOCH, YTO 4YacTh ydamuxcsi OO MypmaHckoi
00JacTH €€ He M3YYWJIM YKa3aHHYI0 TeMy. XOTsS 3TO MPOTpaMMHBIN MaTepuai
Kypca anreopsl siHBaps-gespans 2022 roga. HeobGxoammo CKOppEeKTHPOBATH
TEMaTUYeCKOe IUTAHUPOBAHUE JUISI CBOEBPEMEHHOIO IMPOXOXKJIEHUS HOBOTO
Marepuana. [Ipy 3ToM pekoMeHayeM YyCUIUTh paboTy ¢ OaHKOM MOJOOHBIX
MPaKTUKO-OPUEHTUPOBAHHBIX 3afaHui. (Camoe IJIaBHOE — PacUIMPUTh JAUana3oH
UCIIOJIb3yEMbIX METOJIOB PEIICHUS 3aJlay: KaK 4yepe3 MCMOJIb30BaHHe (POPMYIbHO-
MOHATUMHOTO anmnapara apudmeTnyeckoi (reoOMeTpUUECKON) MPOrpPecCuu, TaK U ¢
MOMOIIbI0  apu(METUYECKHX  paccykaeHuil. UYto  kacaeTcs  KaTeropuu
«HCCIIeIOBAaHUE MAaTEMaTUYECKOW MOJENIHU PEaJbHOTO BEPOSITHOCTHOTO COOBITHSI,
TO HaMETWIAach OTpUIlaTebHAs JauHaMmuka. [lpemsioxkeHa  craHmapTHas
KJIACCUYECKAasl CUTyallusi HaXOXKICHHS BEPOSTHOCTH JJIEMEHTApPHOIO COOBITHS;
BO3MOXXHOE OOBSICHEHHE HHM3KUX PE3yJbTaTOB — HE MOHUMaHUE (pa3bl «HAUTH
BEPOSTHOCTh, UTO MOCIAEAHUM OyJeT BBICTyNaTh croprcmeH u3 [laparBas» (T.e.
HAJI0 HAXOJIUTh BEPOSITHOCTH, UTO criopTcMeH u3 [laparsas).

[To pesynpTaTam npooHoro OI'D B MypmaHckoil 001acTH ObLUIO BBIJEIEHO
JIB€ TPYyNIbl YYACTHUKOB SK3aMeHa. KiacTepHblil aHanu3 pe3yJbTaToB 3K3aMeEHa
MO3BOJIWJI ONIPEACIIUTH OTHOCUTEIHLHO OJTHOPOJIHBIE TPYIINbl YYACTHUKOB IK3aMEHa,
o0JlajaloMX MNPUMEPHO OJMHAKOBBIM YPOBHEM TOATOTOBKH U  OJU3KUMHU
oOpazoBarenbHBIMH 3ampocaMu. Ha ocHoBe nuddepennmanm 06pa3oBaTeIbHBIX
PEe3YyJABTATOB ATUX TPYMI yUYalIUXCd HEOOXOIUMO MPOBOJAUTH aHAIU3 PE3YIhTAaTOB
U TJIAHUPOBATH OPTaHU3AIIMI0 UTOTOBOTO MTOBTOPEHHUS B KaXKI0M 00pa30BaTeIbHOM
OpraHU3alUu.

OOyyaomuecss ¢ BBICOKMM M XOpPOLIMM YPOBHEM HOATOTOBKH
(1 rpynma), B 1eaoM MPOACMOHCTPUPOBAIM BiaJeHUE MaTepUAIOM Ha YPOBHE
BbIllIe 0a30BOM TMOATOTOBKU. Pe3ynbTaThl BBINOJTHEHUS 3aJaHuil YacTu 1
HK3aMEHAIMOHHOM paboThl HaxoAsITCs B nuana3zone oT 43,2% 1o 98,1%, npu 3ToMm,

He nocturayT 100% pe3ynbrar HM O OJJHOMY COJEP>KATEIbHOMY HalpaBJICHHUIO.



CpenHuii mokasaTenb KauyecTBa 0a30BoM moarotoBku — 69,4%. Haunbonee Huskue
pe3yabTaThl  BBINOJHEHHUS  MPOJAEMOHCTPUPOBAHBI B 3aJaHUSIX  JIBYX
collepKaTelbHbIX JIMHUA - «l'eoMeTpuueckue (GUTypbl W BBIUMCICHUS» Ha
BBIYKCIICHUE MEIMaHbl TPeyrojibHuka, «lIponeHTh» Ha penieHue KOHTEKCTHOU
3a/1a4M, CBOJALIEHCS K BBIYMCICHUIO CPAaBHUTEIBLHOM PAa3HOCTH B IporeHTax. [lpu
TOM OTMEYaeM, YTO YPOBEHb C(HOPMUPOBAHHOCTU AJIreOpanyecKUX KOMIETEHIUN
coctasisieT 69,0%, uro Boiiie Ha 3,3% reomerpuyeckux. Pe3ynbTaThl BEIIOJIHEHUS
UMH 3a7aHui | 4acTW TMOKAa3bIBAIOT, YTO MPAKTUYECKH Y KaXKJIOIO BTOPOrO HE
chOpMHUPOBAHbI UMEHHO MPEIMETHBIE YMEHHS 10 IUIAHUMETPUU TPEYTroJIbHUKA, a
y KaXJO0ro TPEThEro - aJIrOPpUTMHUUYECKHUE YMEHUS MPOBOJUTH MPEoOpa3zoBaHUS
BBHIDOKEHUII Ha OCHOBE CBOMCTB CTEMEHU, OIpPEACNCHUS apu(pMeTHIecKoro
KBaJIpaTHOTO KOpHS, A0 10% BBIMYCKHUKH O3TOM TPYIIBI  JIOMYCKAIOT
BBIYUCIUTEIbHBIE OIIMOKM TMpu aneuimpoBaHuu ¢ (popmynamu. OCHOBHBIC
OIIMOKH, BOBMOXHO, JOIMYIICHBI B 3alMCH OTBETA KOPHEW ypaBHEHUS (HE yUTEHO,
YTO HEOOXOJMMO BBIOpaTh MEHBIIHKA KOpeHb). CleayeT akIleHTUPOBAaTh BHUMAHHE
y4aluxcs Ha BHUMaTEIbHOM YTEHUHU Borpoca Jroooro 3aganus KNM.

Jlona yyammxcsi, COpaBUBLIUXCS C 33JaHUSIMU BTOPOM YaCTH, MPUXOJAUTCS
MMEHHO HAa 3Ty KaTETOPUI0 YYaCTHUKOB peneTuironHoro OI'D.

AHanu3 BbINOJHEHHS 3agaHui BTopod uvactu KHMM mnoxkaszan, 4Tto m0is
y4aluxcs, CIPaBUBIIUXCA C 3aJaHUSIMU TIOBBIIIEHHOTO M BBICOKOTO YPOBHS
CII0)KHOCTH, Ha penetuiiionHom OI'D B 2022 1. B Mypmanckoii obmactu 2,8% (Ha
ocaoBHOM OI'D B 2021 r. — 9,3%): mo anrebpanueckor dUHUU — 2,5% MNPOTUB
14,3% na ocaoHoM OI'D B 2022 roxy, mo reomerpudeckoit — 3,2% mpotus 4,3%
Ha ocHoBHOM OI'D B 2021 rony. [lepepacnpeneneHsl NPUOPUTETHI B MMOATOTOBKE K
HK3aMEHY: CMEIICHBI aKIIEHTHI Ha OTPAOOTKY 0a30BBIX KOMIIETCHIINM, B YaCTHOCTH,
HAa pEIICHME HOBOM KOMIUIEKCHOW 3ajadyd. 1emM HE MEHee, HE JOCTaTOYHO
KaueCTBEHHO MPOBEJEHA IMOATOTOBKA K PEIICHUIO 3aJaHUW MOBBIILIEHHOTO H
BBICOKOT'O YpPOBHS CJIOKHOCTU. OTMe4aeM, 4YTO HHU3Kasg pe3yJbTaTUBHOCTH IO
auHuu HepaBeHCTB (3,4%), no rpaduueckoit nmuuun (1,9%) Tpebyer oT yuurens

MAaTCMATUKH IIPOBCACHHUA FpaMOTHOﬁ pa6OTBI II0 THIIOJIOTMM KW MCTOIOJOInu



YpaBHEHHI, HEPABEHCTB, CUCTEM, a TaKXKe 3aJIaHUI T'papUUECKOM COCTABISAIONICH

Kypca MaTeMaTUKHU C pa3pabOTKOW KOMIUIEKCA YIPaKHEHHH MO KaXKJI0W rpymrme

3a/1a4:

Tunosorust 1 METONOJIOTHSI pELICHUS
3a/1a4 110 JUHUY YPABHECHUH,

HCPAaBCHCTB

Tunonorus u MCTOAOJIOTHA 3a4a4 I10

byHKIIMOHATBHO-TpadQUIECKON TUHUH

|. AnreGpanueckue ypaBHEHUS:

1) BBeicHHE HOBOW ITEPEMECHHOM;

2) pa3ioXXeHHEe Ha MHOXKUTEIIH;

3) moruveckue paccyKIaCHUS;

4) rpaduuecKuii METOI;

5) WCMOJIb30BaHUE YCIIOBHS pPaBEHCTBA
MPOM3BENICHUS HYIIO, APOOU HYITIO;

Il. AnreOpanyeckre HepaBEHCTBA:

1) rpaduyeckuii METOI;

2) METOJI MTHTEPBAJIOB,

3) BBe/ICHUE HOBOM MEPEMEHHOM;

4) cpaBHEHHUE TIPOU3BEICHUS (4ACTHOTO)
C HYJIEM;

5) moruveckue pacCy aACHUS U Ip.

|. 3amaum, rae TpeOyeTcss MOCTpOeHUe
rpaduka QyHKINU:

1) sneMeHTapHBIX QYHKITUH;

2) KyCOYHO-HEIPEPHIBHBIX (PYHKIUH;

3) ApoOHO-paMOHAIBHBIX (PYHKIUH;

4) yHKIUH, coepKaIIUX TePEMEHHYIO
10J1 3HAKOM MOJYJIS;

5) byHKIMA, coaepKalux IePEeMEHHYIO
noj 3HaKOM apu(pmeTnyecKoro
KBaJPaTHOTO KOPSI.

Il. 3amaun Ha B3aUMHOE PACIIOJIOKEHUE
rpadukoB GyHKUMN (xacaHue,
nepecevyeHne, B3aMMHOE PacIoOKEeHNe
BEPIINH Mapadoi u T.1.), TAe Tpedyercs
(ne TpeOyeTtcsi) mocTpoeHue TpadukKoB

GyHKIMIA.

N3 Tex BBIMYCKHUKOB, KTO MPUCTYIWIN K BBINOJHEHHIO 3a1aHus Ne 20, HO He

CIPABWJIMCH C HUM, JAOMYCTHJIM OIMIMOKU B MPUMEHEHUH METOJa €ro peueHus (He

CBEJIM 3aJJaHHYI0 KOHCTPYKIMIO K PEMICHUIO KBAJPaTHOTO HEPABEHCTBA, MPUUEM,

00/1bIION MaccuB OMMOOK, BO3HHMK H3-3a HENPABWIBLHOIO OINPEICIICHUS 3HAaKa

3HaMeHaTels IpoOu — CTPOTrOro UM HECTPOToro), B MpeoOpa3oBaHUU HEPABEHCTBA

(a2 UMEHHO, 3HaMEHATeNs, COJEpXkKallero KBaJpaTHbIM TpéxwieH). PemmBiiue

3aJ]aHie BEPHO MPOJCMOHCTPUPOBAIM BJIAJICHUE PA3HOOOPA3HBIM CIIEKTPOM




UCIIOJIb3YEMbIX METOJIOB pelIeHusi: U rpaduyecKuM METOJOM, M METOJIOM
WHTEPBAJIOB.

N3-3a orcyTcTBHSI B OOOCHOBAaHHSAX KIIIOUEBBIX IIaroB pPEHICHUS WM
HEBEPHOTO METO/a pEIIeHUs reoMeTpuueckux 3afad (3amanus Ne 23, Ne 25),
Hanmuuusi (PaKTUYECKUX OLIMOOK B TpeoOpazoBaHuu Apodu (3amanue Ne 22),
HEBEPHOT'O MOCTPOCHUSI MATEMATUYECKOW MOJIENIM TEKCTOBOW 3a7]a4l HA JIBUKECHUE
(3amanne No 21) yuamwmecs mnonyuwnun O OamioB. B Toxe Bpems Beep
UCIIOJIb3YEMBIX METOJ/IOB PEUICHHS] MMEHHO T€OMETPUUYECKUX 3a]a4 Pa3HOOOpa3eH.
Tem He MeHee, MPOOJIEMHBIMU TOYKAMHU SIBJISIIOTCS HE 3HAHHME KITIOYEBBIX CBOMCTB
napajuienorpaMma, (GopMys BBIYUCICHUS IUIONIAAM TPEYTOJIbHUKA, & TAaKKE HE
BJIAJCHUE METOJAM IIPOBEJICHHUS JIONOJIHHUTEIBHBIX IOCTPOCHUM B IUIOCKHUX
durypax.

JlokazarenbHasi JIMHUS OCBOE€HA W MPAaBWIBHO NPUMEHEHa HEOOIbIINM
KPYroM ydaiuxcsi — Bcero Juub 2,3% crnpaBuiIkCh ¢ MOJOOHBIM KJIaccoM 3ajad,
YTO XYK€ MPOLUIOTOJHEro Mokaszarenass ocHoBHoro OI'D mpumepHo B ABa pasa
(Ne25). Vuurensm MaTeMaTHKd CJEAyeT MpOoAyMaTh CHCTEMY 3aJaHUl Ha
0TpabOTKy MPU3HAKOB NOJI00US TPEYTOJIbHUKOB, B TOM YHCIIE€ U MPSMOYIOJIbHBIX,
HAa4yMHas OT PEIICHMs 3a7ay [0 TOTOBBIM YepTeXaMm J0 KOMIUIEKCHBIX 3a7ad Ha
KOMOMHAITUH TIJIOCKUX (DHUTYD.

Oo0yuawomuecss ¢ HeyJAOBJETBOPUTEJIbHbIM YPOBHEM TMOATOTOBKU (2
rpynmna), TpOoJEMOHCTPUPOBAIM HHU3KUI  YpOBEHb BIaJACHUS  0Oa30BBIMU
OpeaIMeTHbIMU  KommeTreHuussMd. CpenHuil 1okas3arenb KadecTBa 0a30BOM
noaroroBku — 19,6% B 2022 romy Ha penerurmonnom OI'D mpotuB 27,3% Ha
ocHoBHOM OI'D 2021 ronma, mpuuém anreOpaumdeckoil mpumepHo Ha 7,2% Bbiiie
F€OMETPUUECKON. Pe3ysbTaThl BBINOJHEHUST OCHOBHOW YaCTH 3aJaHUM B 3TOM
IPYINE HAaXOIATCSA B JOCTaTOYHO Y3KOM jguamnazo”e: ot 2,/% no 47,2%.
Oco0eHHOCTh MOATOTOBKHU YYalTUXCs 3TON IPYIIBI COCTOUT B TOM, YTO OHH XYXKe
OCBOWJIM AJTOPUTMHUYECKYIO COCTaBIIIONIYI0O Kypca, U B TOXKE BpeMs HMEIOT
CYILLECTBEHHbIE P00l B MOHATUHHOM cTopoHe. Hago oTMeTuTh 1 TOT (hakT, 4To

9TOT PpE3yJIbTAT CTaOMJIBHO HH30K YKC Ha TMPOTAKCHUMU IIOCICIHUX JICT



npoBefeHUs peneTuunoHHbIX OI'D. OT0 03Havaer, yTo METOAMKAa padoOThl CO
cJ1ad0 yCIeBalIMMK 00Y4arOIIMMHCA HE OCBOEHA YUUTEIIMH, & MACCUPOBaHHAsI
IIOATOTOBKA K 9K3aMEHY B CTWJIC HATACKUBAHUS, IIPAKTUKYEMasl B IIOCIEAHUE TOMBI,
pe3ysbTaToB HE JaeT. BOo3MOXXKHO, OTCIOAa M NIPOOJIEMBl C PELICHUEM 3a/ad.
[IpenMeTHass KOMHUCCHUSI OTMEUYaeT, 4To OKoyo 29% ydvamuxcs 3TOH TpyMIbI
IIPOJIEMOHCTPUPOBAJIM YBEPEHHOE BJIAJICHUE YMEHHUSIMM Ha YCTAHOBIICHHE
COOTBETCTBUSI TOYKM HA KOOPAWHATHOW MPSAMON dYHMCIy — apuMeTHYecKOMY
KBaJIpAaTHOMY KOPHIO M3 HaTypajJbHOIO 4YHCJIAa, HA BBIYKMCIECHHE CTOMMOCTHU
HOE3/1KH 10 (popMyJie, HAa YCTAaHOBJIIEHUE COOTBETCTBUS MEXKIY AHATUTHUUECKON U
rpaguueckoil popMaMu 3aAaHUs JTUHEUHONW (DYHKIMH, KBaIAPATUUYHON (YHKLIHUH U
OoOpaTHOM NPONOPLUMOHAIBHOCTBIO, Ha BBIUMCICHHUE YIJIOBBIX AJIEMEHTOB
napajuiesorpaMma, IIomaan Tpanenuu, n3o0paxk€HHOM Ha kineryaToi Oymare. B
TO € BpPEeMsl HE JOCTUTHYT JOIMYCTUMBIA YPOBEHb C(POPMUPOBAHHOCTH 0OA30BBIX
YMEHUM MPOBOAUTH BBIYUCIEHUS C JECITUUHBIMHU APOOSIMH, OOBIKHOBEHHBIMHU
Ipo0sSIMU, TEPEeBOJUTh HMX U3 OJHOM (QOpMBI B ApYryro, MpeoOpa3oBHIBATH
BBIDOKEHHSI Ha OCHOBE CBOWCTB  CTENEHEW, BBIUUCIATH  BEPOSTHOCTH
3JIEMEHTAapPHOI'O COOBITHS, PElIaTh MPOCTEHIIee JIMHEHHOE HEPABEHCTBO, a TAaKKe
IPAKTUKO-OPUEHTUPOBAHHYIO 3a/1auy, COAEPIKAILYIO MOCIEN0BATEIBHOCTh YHUCET,
BBIYMCIIATh JUIMHY MEAHMAHbl TPEYTOJIbHMKA W TPaJyCHYIO MEpPY BIHMCAHHOTO B
OKPYHOCTb YIJIa MO BEJIMYMHE LEHTPAJIBHOIO, OMUPAIOIIETOCsS Ha Ty K€ IYTy.
OCHOBHBIMM TpOOJIEMHAss TOYKAMH SIBIIIIOTCS apu(MeTHUecKue JeHCTBUS C
JIpoOsIMU, TIIAHUMETPHUS OKPY>KHOCTH U TPEYTOJIbHHKA.

Cepbésnble MpoOIEMbI UCTIBITHIBAIOT ATH yYalllMecs U3-3a HE OBJIAJICHUS MU
CIIEIYIOIMMU BUAAMH JESATEIIbHOCTH: 0OJiee TOJOBHUHBI YYalUXCS HE YMEIOT
OPUMEHATh MOHATHUHHO-(GOPMYJIBHBIM ammapar TeOMETPUM TPEYrojbHUKAa U
OKPYXHOCTH, HE€ 3HAIOT TEOPETUYECKOM 0a3bl M OMOPHBIX KOHCTPYKIIMM
IUTAHUMETPHUH, HE BIAJCIOT METOJNOJIOTMEN pEIIeHHs 3aJad Ha BBIYHMCIICHUE
TUIOLIAACH U IEPUMETPOB T€OMETPUUECKUX PUTYD.

OCHOBHO# BBIXOJl B CJIIOXUBILIEHCS CUTyalluu — auddepeHnuanus o0ydeHus

OT YCBOCHHS (POPMYJIBHO-TTOHSATUHHOTO, AITOPUTMUYECKOTO amnmnapara u OMOPHBIX



KOHCTPYKIUHU (4Yepe3 3auéTHYI0 CHCTEMY) K TPCHHUHTaM (HE peIlCHHE BapUaHTOB
KM, KotOpoe CBsS3aHO C HATaCKMBAaHWEM Ha CIOKETBI, 4 PELICHHUE 3aaad I10
TUNIaM W MeTojaM 3ajaHui). ToNbKO B 3TOM cliydyae BO3MOXHO IO3UTHBHOE
W3MEHEHHUE CIIOKMUBIICHCS CUTyalluu B MpeaMeTHON obnactu «/leficTBust ¢
TeOMETPUUECKUMU (PUTYpaMu».

OcCHOBHbIC HaIpaBJEHUS OpraHU3allid TOBTOPEHUS Kypca MaTeMaTHKd C
Y4aIIUMUCA 2 TPYIIIIBL:
1) oTpaboTKa THUIIOJIOTUU M METOAOJOTMU PEIICHUS MPOCTEUIINX aNreOpandecKux
ypaBHCHH, HEPABEHCTB (JIMHEWHBIX, KBAJPATHBIX, IPOOHBIX PAIMOHAIBHBIX) C
00s3aTENIbHOM MPOBEPKOM PE3YNbTATOB pPEIICHHUS uepe3 (pOHTaNbHbIE (HOPMBI
paboThl, FKCIpecC-AUarHOCTUKH;
2) orpaOOTKa HaBBIKOB NMpPeoOpa30oBaHMs BBIPAKEHUI MO cXxeMme: 3HaHue (Gpopmyin
(uepe3 MareMaTHYeCKUH JAUKTaHT); OTpadOTKa Ha MPOCTEUINUX MpUMeEpax
(BO3MOXKEH TECT); BKJIIOYEHHE KOMOMHanuu (opMmMys B IpeoOpa3zoBaHue OoJjiee
CJIOKHBIX BBIPAXKCHUMU;
3) orpabotka (HOpMYJIbHO-TIOHSITUHHON O0a3bl T€OMETPUM Yepe3 OJUI-OMpPOCHI,
3a4€Thl, a IPAKTUUECKUX YMEHUN — Yepe3 pelIeHUE 3a]1ay Ha FOTOBBIX yepTexax
(uepe3 HaTJISIAHOCTD ),
4) otpaboTka BiaZeHHs 0a30ii CBOWCTB CTeElEHEH, KOpHEH, TEXHUKOH HX
npeoOpa3oBaHus Yepe3 TPEHUHI U,
5) orpa0oTka aHAJIUTUYECKOrO0 M Tpaduueckoro 3aJaHusi BCEX BHUJIOB
anreOpanuecknx  QyHKIMMA, 3aBUCUMOCTe WX  KodhduImeHToB  yepes
rpaduyuecKkue AUKTaHThI, TPYNIIOBbIE (POPMBI pabOThI, B3aUMO-OIPOCHI;
6) oTpabOTKa TUIIOJOTUH PELICHHs TEKCTOBBIX 3a/1a4, B TOM YHCJIE€ U Ha IPOLEHTHI,
¢ (puxcaryeit FTanoB MaTEMaTUUECKOIO MOJCIUPOBAHMSI, OTIOPHBIX KOHCTPYKLIHUH,
NPECTaBICHUEM YCIOBHS B pPa3jMYHBIX (QopMax, BHIOOPOM METOAA pPEIICHUS
(apupmeTnaeckoro,  anreOpanyeckoro W T.0I.) Yepe3  TPYNIOBBIE |
WHIUBUYaIbHBIE POPMBI PaOOTHI YHAIIUXCS C MOCIEIYIOUIEH CaMOIIPOBEPKOI 1O

oOpasny (yaeneHue BHHUMaHUS NpUEMaM CMBICJIOBOTO YTEHHUS TIPU aHau3e



bopMyIMpOBKM  BOMpoca  3aJayd) — 4Yepe3 aHajiu3 TEKCTOB  3ajad,
CTPYKTYpPUPOBAHHUE YCIOBHS B pa3HbIX (popmax;

7) oTpaOOTKa BBIUMCICHUSI BEPOSITHOCTH 3JIEMEHTAPHOTO COOBITHS KIIACCHUECKUMU
METO/JIaMH PpEIIEHUs, B TOM YHCIe U METOAOM Iepedopa BapuaHTOB, a TaK¥XKe
pelmieHnss KOHTEKCTHBIX 3aJad, CBOJAIIMUXCA K MPOrPECCUsIM, OMNUPASCh HA
TpaJUIIMOHHBIE METObI IPUMEHEHUSI COOTBETCTBYIOIIUX MOHATUN U (GOPMYIT 3TOU
KATETOPUM 3HAHUM, IPAKTUKOBATh pEIICHUWE OJHOM 3aJa4d HECKOJbKUMU
METOJAMHU;

8) oTpaboTKa BHIUUCIUTEIBHBIX HABBIKOB YEPE3 YCTHHIN CUET.

[IpoBen€nnbIil aHANU3 PE3yJIbTATOB TEOMETPUUECKONW COIAEPKATEIBHON JIMHUU
1oKa3aja, 4YTO YUYUTENsIM MAaTeMaTUKU NoTpedyeTcss cepbE3Has pabora 1O
KOPPEKTUPOBKE  IUIAHUPOBAHMS  OpraHU3alMd  WUTOrOBOIO  IIOBTOPEHUSA
F€OMETPUYECKOM KOMIIOHEHTBI CO BCEMHU YYalllUMUCH. Takxe TpebOyer
KOPPEKTUPOBKM M METOJUKA 3aKPEIUICHUS YYaIllUMHCS OIOPHBIX O0a30BBIX
KOHCTPYKIMH, BKJIIOYas KOMOMHALIMM IUIAHUMETPUYECKUX (Uryp, a TaKxke
(aKTOJOrMYECKOro Marepuajga 4Yepe3 CHUCTEMY MaTeMaTUYECKUX JAUKTAHTOB,
3a4€TOB, B TOM YHWCJIE, U Ha Ypokax pediekcuu 3HaHUIl C HCHOJIb30BaHUEM
JUCTAaHIMOHHBIX 00pPa30BaTEIbHBIX TEXHOJIOTUH.

CrnenyeT KOHCTaTUPOBATh: aITOPUTMUYECKAsi COCTABJISAIONIAS HABBIKA PELICHUS
MPOCTEUIINX aNreOpanvyecKux HEPaBEHCTB HE OCBOEHA B YAaCTH HMCIOJIb30BaHUS
OCHOBOTIOJIATalOIIMX METOJIOB, B YaCTHOCTH, MeToAa HHTEpBaioB. lloaTomy
BEKTOp MOJATOTOBKM yYalIUXCs NEPBOM TPYIIIbI T0JKEH ObITh CMEUIEH B CTOPOHY
TUTIOJIOTMM W METOMOJIOTUM PELICHUS YPAaBHEHUN, HEPABEHCTB, HX CHCTEM,
TEKCTOBBIX 3aja4, MOCTPOCHHUSI TPA(UKOB CIOXKHBIX (PYHKIUH, CBOIAIIUXCS K
JJIEMEHTApHBIM, 32  CYET  BKJIIOYEHHS  JIONOJIHUTEIBHOIO  KOMIUIEKCA
TPEHUPOBOYHBIX 3a/aHuii, B ToM unciie 1 JOP, IIOP. Haubonee shpextuBHbIMU
ABJSIIOTCSL  ypPOK  OJAHOW  3aJadd, ypOK  OOHOTO  METONA,  YPOKH
0OLIEMETO10JI0THYECKON HAPABICHHOCTH.

PexoMmenpanuu

A) YuuTejasiM MATEeMATHKU:



1. AxueHTHpOBaTh BHUMaHUE NPU OpraHU3aIMK IOBTOPEHUS Ha OTPabOTKe
0a30BBIX MMOHATUH, YMEHHI 1 HABBIKOB IO T€OMETPHH (IJTAHUMETPHUSI OKPY>KHOCTH,
TPEYTrOJIbHUKOB, YETHIPEXYTOJBHUKOB) U aredpe (IpUMEHEHUE CBOMCTB CTEIEHU
U KOpHf, QITOPUTMOB pEIICHHS NPOCTEHINUX YpPAaBHEHWM, HEPaBEHCTB,
3aBUCUMOCTEN MexX1y KO3(p(UIHEHTaMH B (POPMYJIBHOM BHUAE H TrpaduyecKon
dopMe 3amaHus DIJIEMEHTApHBIX (YHKUMN, IOCTPOEHHE M HCCIEAOBAHUE
OpPOCTEHMIIMX  MAaTeMaTWYeCKHX  MOJENEe  KOHTEKCTHbIX  3aJad  Ha
IPOTPECCHUH).

2. CKOppeKTUpOBaTh METOJUKY OTPAaOOTKM HABBIKOB PELIECHUS MPAKTUKO-
OPUEHTUPOBAHHBIX 3a/1ad, W3MEHUB BEKTOP B HANpPAaBJICHUH YBEJIUYEHUU JIOJIH
3aJlaHAl Ha YTEHUWE, aHAIU3 U MHTEPIPETALHIO CXEM, YEPTEXKEU, MOJENIEH, B TOM
yucie M pa3BEPTOK, JeTaled B pas3HbIX paKypcaX TEXHHUYECKO-OBITOBOIO
XapakTepa, OpU 3TOM Ha0Op HU3y4YaeMbIX MAaTEpUANIOB, CIEKTP CUHTHIBAEMOMU
uHpOpMaIlMU JOKEH OBITh Pa3HOOOpPa3HBIM — 3TO U CXEMBI-UEPTEKU KBapTUD,
npuycagcOHbIX y4aCTKOB, MEXAaHU3MOB, JETaJIeH, IIHUH KOJEC, pa3pe3oB OpyCOB,
Pa3BEPTOK U T.II.

3.I1pu opranuzanuy NOBTOPEHUS IIKOJIBHOIO Kypca MaTeMaTHKU
3aIJTaHUPOBATh YPOKHU PEPIIEKCUU IO TEMAM:

— «IIpeobpazoBaHUs YHCIOBBIX BHIPAKECHHI;

- «OnemeHTapHbIe QYHKIINN: UX TPa(QUKU U CBOMCTBAY;

- «Tunonorus 1 METONOJIOTUS PELIEHUN YPABHEHHUI U HEPABEHCTBY;

— «bazoBble reoMeTpuYEeCKrUEe KOHCTPYKIMU IO TeMe «YeThIpEXYTOIbHUKIY,
«OKpPYX)HOCTb U KpYr», « TpeyroabHUuKm.

Jliis 0TpabOTKH TUIIOJIOTUU U METOAOJIOTMH PEIICHHUS 3a/1a4 BKJIIOUYUTD B
y4eOHBI MpoliecCc CIEAYIOUIME TUIIBI YPOKOB: YPOK OJIHOM 3a/lauu, YpOK OJIHOTO
METO0/1a; METOJMKH PELICHUS 3a1a4: 3aJa4l-MaTPEMIKH, 3a1a4U-KOHCTPYKTOPBI.

4. TlpoBomuTh  CHCTEMAaTHYECKHM  TPEHUHTH 1O  (HOpMHPOBAHUIO
BBIYHMCIIUTEIHHBIX HABBIKOB.
S. [lepepacnpenenute 4Yackl Ha U3Y4YEHHE OTACIBHBIX TEM IpU

KOPPEKTHUPOBKE pabouyux TmporpaMMm JJis  BBICBOOOXIEHHS BpEMEHU Ha



OpraHU3aliI0 UTOTOBOTO NOBTOPEHUS Kypca MaTeMAaTHUKH, TaKUX, Kak « Turmonorus
U METOJOJIOTHS  pEIIeHHs  ypaBHEHUH,  HepaBeHCTB»,  «lIpakrtuko-
OpPUEHTHUPOBAHHBIC 3a/1aumy, «Bprancnenus U peoOpa3oBaHus»,
«['eomerpuueckue Gurypsl 1 BeIUUCICHUD», «KoMOMHAIUM TUIOCKUX (QUTYpP» BCEX
YPOBHEM CHOKHOCTH.

6. Bpimenuts rpynnm y4yacTHHUKOB PENETUIIMOHHOTO SK3aMEHa Ha OCHOBE
mubdepeHManud  UX  00pa3oBaTENbHBIX PE3YJIbTaTOB U  BBICTPOUTH HX
WHIMBHIyaJIbHbIE 0Opa3oBarTeiabHble MappyThl. [Ipu moaroroske k I'A B dpopme
OI'D ydyamuyxcs, HMMEKOIIMX HHU3KHM YpPOBEHb MAaTEMaTU4YECKOW IOATOTOBKH,
ONPEIENNTD CICAYIOIINE HAMPaBICHUS MOATOTOBKU:

- CIUTAaHUPOBATh pabOTy CO CIIPAaBOYHBIM MaTE€pHAIOM, BKIIOUEHHBIM B KUM;

- pa3paboTaTh C Ka)AbIM y4yallUMCs MHAWBUIYaJIbHBIM MapUIpyT HNOJATOTOBKU Ha
OCHOBE aHaJIM3a NOJyYeHHbIX pe3ysbTaroB Ha I TA o maTtemaruke;

- HUCIOJIb30BaTh OTKPBITHIM OaHK 3aJaHui, a Takke oOyyaroume u
KOHTpoJpyromue nporpammsl (DOP) g uHAMBHyaIbHOW PA0O0ThI yUaIIUXCS.

7. OtpaboTaTh NPUEMBI CMBICIIOBOT'O YTEHUSI.

0) dupekropam 0011e00pa3oBaTeNbHBIX OPTaHU3ALINN:

1. Yeunuth B3aMMOACUCTBHUE BCEX YUYUTENEH-NPEIMETHUKOB MO OTPabOTKe
HABBIKOB PEIICHUS IPAKTUKO-OPUEHTUPOBAHHBIX 3324,

2. W3pickaTh BO3MOXXHOCTH BBIJCJICHUS JIOMOJHUTEIBHBIX YacoB Ha
MPOBEICHUE UHAMBUAYAJIbHBIX TPYIIOBBIX 3aHITHH, MPAKTUKYMOB Ha OTPaOOTKY
0a30BBIX YMEHUH.

3. 3amnaHupoBaTh KOHTPOJb M OKa3aHHE METOJUYECKOW MOMOIIHM YUUTEISIM
10 MPOOJIEMHBIM 30HAaM, BBISIBJICHHBIM Ha peneTuiionHom OI'D.

4. Tlpu npoBeaeHNHN BHYTPHUIIKOILHOTO KOHTPOJISl IO OPraHu3allii HTOTOBOTO
MOBTOPEHUS HEOOXOAMMO PACCTaBUTh AKLEHTHI Ha TPEX CTPYKTYPHBIX JIEMEHTaX
ypoKa cucCTeMaTH3aluil U OOOOLIEeHHs 3HAaHUN: KaK pEelalTCs BOIPOCHI
OTpaOOTKH M 3aKPEIUICHHS BBIYMCIUTEIbHBIX HABBIKOB, AJITOPUTMHU3AIIMU HABBHIKOB
no aiareOpanvyecko JHMHUM W TMPUMEHEHHS OMNOPHBIX KOH(UTrypauuid Mo

r€OMETPUYECKOUN JTUHUMU.



Crapmmii npenoaaBaTeb Manaxosa H.A.
(dakynpTeTa o011ero 00pa3zoBaHus

'AYJIIO MO «MHcTUTyT pa3Butrs 00pa3oBaHUs»



