PexomennoBano PaccmoTtpeno u ogobpeHo

Coserom mpu MuHHCTEPCTBE Ha 3acenanuu PernonansHOro
obpazoBanus OMcKo# obmacTu yueOHO-MEeTOIUYECKOT0 COBETa
110 KauecTBy o0miero oopa3oBaHusI no odmemy 00pazoBaHUIO

T é T.C. F'opGyHoBa
«17» centsi0ps 2019 1.

PexoMeHnaanuu no coBepueHCTBOBAHHIO NPenoaBaHus npeaMera «VMaremaTukay
B 2019-2020 yue6HOM roay.

Pesynerarel [MA sBisi0TCS OJHMM M3 UCTOYHHKOB OOBEKTHBHON M HEe3aBHCHMOIl HH(OpMALUN
00 ypoBHe o00meoOpa3oBaTenbHONH IOATOTOBKH IIKOJbHUKOB, O TEHJACHLMAX pa3BUTHUA o0OLIero
obpazoBanuss B Omckoil obmactu. Ilo pesynpraram nposeaeHHoro bOY IO «MPOOO» ananuza
uroroB ['MA 2019 roga mo maremaTtuke A1 NENAroroB, YIPaBIEHYECKHX KaJpoB 00pa3zoBaTENbHBIX
OpraHu3alyii, CIENHAIUCTOB OPraHOB ympasieHHs oOpasoBaHueM ropoja OMcka W MyHHIMIAIbHBIX
paioHOB 00JIaCTH MOJArOTOBJIEHBI MaTepHANE], COJEPHKAIINE CTATHCTHYECKUH M colepKaTebHBIN aHaIn3
Pe3yJibTaTOB OCHOBHOI'O TOCYJApCTBEHHOI'O 3K3aME€Ha M EIMHOTO TOCYIApCTBEHHOIO JK3aMEHa H
PEKOMEHIAIMY 10 YJIy4IIeHHIO KauecTBa o0ydeHus. Hacrosmue pexoMeHaannu pa3zpaboTaHbl ¢ LENBIO
ONpe/ieNieHNsl THITHYHBIX OMUOO0K, KOTOphIe 00yuaromuecs JOIMYCKAKOT IPU BBITOIHEHHH 3agaHuil ['MA,
COOTHECEHHS 3aTpynHEeHuil oOyualomuxcs ¢ COJep)KaTeNbHBIMH pasfenaMH IpeaMeTa Ul
KOpPpeKTHPOBKH paboueit mporpamMmbl 1o martematuke Ha 2019-2020 yueOubli ropn, g onpeneseHus
copepxkanuss KKMM npu mnpoBeneHHH NpPOMEXKYTOYHBIX OHArHOCTHYECKHX padoT. PexomeHIaunuu
anpecoBanbl crnennanucraMm MOVYO, kypupyronuMm obmee o0pazoBaHHE, METOAMCTAM MYHHLHIAIBHBIX
ciyx0 JUIs BKITIOYEHHs JAHHOTO BONpOCA/HalpaBlieHHs B IU1aH paldoThl Ha CleAYIOIMH y4eOHBIH ro,
PYKOBOAMTENIAM 00pa30BaTe/IbHbIX OpraHM3alui, MeTOJMYECKHX OObEeIUMHEHUH Ui KOPPEKTHPOBKH
mwiaHa paboThl M YYWTEIsIM MaTeMaTHKW JUisi NpOopabOTKM TUIMYHBIX OLIMOOK, BBIABJIEHHBIX 10
pesyibrataM [ A, B LieJsIX MOBBILIEHHS KQUeCTBA MATEMATHYECKOro 00pa3oBaHus.

KoauuecTBo yuacTHukoB I'MA no maTtemaTunke (3a nociaeguue 3 roaa)

T'HA 2017 2018 2019
0 0
%6 0T DO % ot o01ero
obO1ero o0uero
yell. yeJl. yell. yuena
yuciia yucia
yJaCTHHUKOB
yJaCTHHKOB YYaCTHHKOB
0I5 16812 100 18089 99.4 19577 97,9
I'BD 108 0,6 411 2,1

KonuuectBo ywactHukoB OI'D mo matemartuke exerogHo ocraercs crabuipHbeiM, B 2019 r.
npeamer «MaremaTukay craBand  Bce aeBsTHKIaccHukH, nonyuieHHele k ['MA. KommgectBo
obyuaromuxcs, caaromux ['MA B popme I'BD Bospacraer, u 3T0 cBsizaHo ¢ yBenuuenueM neteit ¢ OB3.

Koaunyecreo yyacTuukor EI'D no maremaruke (npoduis) (3a nociaeanue 3 roaa)

2017 2018 2019
% ot obmero % ot obmiero % ot obmiero
geJ1. yKcia yeJl. yucia yel. yKclIa
YYaCTHHKOB YYaCTHHKOB YYaCTHUKOB
5824 62,9 5837 62,5 4960 51,4

B Owmckoit obmactu exeronHo B cpensem cparor EI'D nmo maremaruke (npoduis) Oonee
NIOJIOBHHBI BCEX BBITYCKHUKOB 0011€00pa30BaTeIbHBIX OpraHu3aldii.



JAunnamuka pesyabratoB OI'D nmo marematuke (3a mociaeanue 3 roaa)

2017 1. 2018 r. 2019 .
Yell. % qell. % qell. %
[Tomyunnm «2» 989 5,9 1899 10,4 2365 11,8
[Honyunnu «3» 6712 39,9 9427 51,8 8486 42.5
[Momyunnm «4» 7632 45,4 5987 32,9 7645 38,2
[Honmyunnu «5» 1479 8.8 884 4,9 1494 7.5

Ha 2,6%  yBennumioch KOJIMYECTBO IIKOJBHUKOB, MOJIYYUBIIMX IO UTOTaM 3K3aMEHA OTMETKY
«5» u cocraBmio 7,5%. Ho B Toxe BpeMs HaOJIIOAaeTCs TEHJACHIUS K YBEJIUUEHUIO YHCIIA YIaCTHUKOB
OI'D, KoTOpBIE IO MTOTaM BBINOJHEHHON pabOoThHl momydmnn <«2», Tak B 2017 r. 3TOT mokaszaTeib
coctasisi 5,9 %., B 2018 r. yxe 10,4%, B 2019 r.- 11,8%.

JAunamuka pesyabratoB EI'D mo maremaTuke (mpodguiib) (3a mociaeanue 3 roaa)

2017 r. 2018 r. 2019 r.
He npeononenn MuHUMalIbHOTO Oasuia 1031 609 194
Cpennwii TeCTOBBIN OaIT 43,1 45,9 52,9
Homyuywnnu ot 81 1o 99 Gannos 111 65 166
[Tomyummm 100 Gamios 2 1 2

B 2019 romy cpemnuii 6amn mo martematuke (mpodmib) B OMCKOW 0OJacTH — yBEITHYMJIICA.
CymecTBeHHBI  BKJIQJ, BHECJO IMOBBIIIEHHE OCO3HAHHOCTH BBIOOpAa »HK3aMeHa: HEI0CTATOYHO
MO/ITOTOBJICHHBIE BBHITYCKHUKN BCE MEHBIIE BHIOMPAIOT MPOQPMIbHBIN K3aMEH, OrpaHUYMBAsCh cladyei
EI'D nmo maremaruke 6azoBoro ypoBHs. Eciau B 2017 r cpennuii 6amn cocrasnsin 43,1 6amna, B 2018 1 -
45,9 6amra, To B 2019 r. - 52,9 6anmna. Pe3ynpTar ymaydrwics, HO OKa3ajcs HIKE, YeM CpeaHui Oast
no crpate (56,5 6.).  Jlons BBIMYCKHUKOB, mody4yuBmuX ot 81 10 99 Gamnos, nuzmensiercs ot 1,9 o
3,3%. (2017r. -1,9%, 2019 r -3,3%) , 4ytOo 3HAuUMTENbHO HIDKE, YyeM 1o PD (7,1 %). 3a mocnennue tpu
roga B 2019 r. 1-2 BemycknukoB noxyunwitn 100 6amnoB. He npeononenn MuHUManbHbIH mopor 3, 9%
yuactHUKOB EI'D B 2019 1., 4TO TOBOPUT O yAyULIEHUH pe3ylbTaToB Mo cpaBHeHuto ¢ 2017 1. (17,7%) u
2018 r. (10,4%).

AHaJN3 THNUYHBIX OIIMOOK NMPH BBINOJHEHNH 3aaHnil nepBoii yactu OI'D mo maremaruke
(2019r.)

CpeaHuii npoueHT BBHINOJHEHUH 3a1aHuil yactu 1 OI'D

1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19

20

2018] 74,56 | 71,04 | 80,68 | 62,42 | 88,88 | 66,74 | 68,73 | 95,52 | 66,05 | 56,06 | 33,15 | 36,78 | 61,89 | 44,89 | 84,61 | 44,15 | 46,44 | 73,87 | 48,83

59,47

2019] 88,66 | 82,48 | 87,25 | 59,35 | 94,35 | 81,7 67,22 | 89,9 77,65 | 55,1 59,35 | 3592 | 74,38 | 62,19 | 72,78 | 63,82 | 43,01 | 80,03 | 84,41

50,65

Cpenu 3amanumii nmepBoit yactu OI'D mo anreOpe Hambosiee CIOXKHBIMUA OKa3allMCh 3anaHus 4, B
KOTOpPOM  TpeOOBajoCh  BBHIMOJHATH BBIYUCIEHHUS W IpeoOpa3oBaHus, TMPUMEHSAS CBOMCTBa
apu(MEeTHYECKUX KBaJpaTHBIX KOpHEH (pa3zmen «AJiredpamveckue BbIPAa:KeHHMA»), 3alaHue 7, B
KOTOPOM HEOOXOIMMO OBLJIO PELIUTh HECIOXKHYIO MPAaKTHYECKYI0 pacyeTHYIO 3a/lady, CBSI3aHHYIO C
OTHOIICHHEM, MPONOPLUUOHATIBHOCTHIO BEJIWYMH, APOOSMH, MPOLEHTAMH; IOJB30BaThCA OLICHKOH U
MPUKUAKON MPHU MPaKTUUYECKUX pacyeTax; MHTEPIPETUPOBATh Pe3yJbTaThl PEUICHHS 3aJad C y4ETOM
OrpaHUYEHUH, CBSI3aHHBIX C pEeAIbHBIMU CBOMCTBAMHU paccMaTpUBaeMbIX 00BEKTOB (pasnen «M3mepenust,
npuoamKeHns, oueHkn»); 3amanue 10- 3To 3amaHus, cBs3aHHbIC ¢ QYHKIMSIMU W WX Tpadukamu, Ha
yreHue rpadukoB (yHKIMHA, coJepiKallie BOMPOCHI O CBOWCTBaX (YHKIMHA, 3aJaHusi, B KOTOPBIX

2




TpeOyeTcsi YCTAaHOBUTH COOTBETCTBHE MEXIY (DYHKIMSAMH, 3aJJaHHBIMH (hOpMyTamMH, U TpapuKaMH 3THX
byakumii (pazgen «@yHKOMW»); 3amanue 12, B KOTOpOM TpeOyeTcs BBIIOIHATH MPeoOpa3oBaHUs
anreOpandecKnX BBIPAKEHUH, UCTIONB3YS (OPMYIIBI COKPALICHHOTO YMHOKEHHS, CIIOCOOBI Pa3iIoKeHUs
MHOI'O4YJI€Ha Ha MHOYKUTEJH, CI0KEHHE, BBIUUTAHNE, YMHOKEHUE U JEJICHNE MHOTOYWIEHOB, COKPAILICHHUE
npobeii (pazien «AJiredpanyeckne BHIPAKEHHS).

Cpenu 3ananuii nepoit yactu OI'D 1o reomeTpun Hanbosee CI0KHBIMUA OKa3ajauch 3amanus 16
(paznen «TpeyronbHHMK») — 3TO  HECJIOXHas IUIAHMMETpUYECKas 3ajada B OJHO-IBA JCHCTBUS,
MpoBepstolIas BiaJeHue 0a30BbIMU 3HAHHUAMH Mo Teme «TpeyronbHukw». JJis yCHENIHOrO perieHus
3aJ]auu JOCTaTOYHO 3Hamb. YeMy paBHA CyMMa YIJIOB TPEYTOJIbHUKA; YTO TaKoe MeJauaHa, OMCCeKTpHca,
BBICOTA, CPEAHSS JIMHUS TPEYTrOJIbHUKA; KAKOBA CBA3b MEXAY JUIMHAMH CPEAHEHN JIMHUU TPEYrOJbHUKA U
napajyieIbHOM €l CTOPOHBI;, 5 OCHOBHBIX ()OPMYI JJIsi HAXOXAEHUS IUIOMIAAN TPEyrojbHHUKA. Ymems
npuMeHsTh TeopeMy Iludaropa 1 BeIUMCIEHHS] OJHOW U3 CTOPOH MPSIMOYTOJIBHOTO TPEYrojbHHUKA IO
IBYM JpYTMM €ro CcTopoHaM. [lowumams, UYTO Takoe  paBHOOEAPEHHBIM M PABHOCTOPOHHUHI
TPEYroJbHUKU, U YMETh MPUMEHATh UX MPOCTEHIINE CBOWMCTBA K penieHuio 3anady. Heobxoaumo 3HaTh
OCHOBHBIE (DaKTbI, CBSI3aHHBIE C TPEYrOJbHUKAMHU: CyMMa YTJIOB TpeyrojbHHMKa paBHa 180°; BHEmHU
YIOJl TPEYTrOJAbHUKA PABEH CyMME JIBYX HE CMEKHBIX C HUM BHYTPEHHHUX YTJIOB TPEYIOJbHUKA; BBICOTHI
TPEYTroJIbHUKA TMEPECeKaloTCsl B OJHOM TOYKe; OMCCEKTPUCHI TPEYroJbHUKA MEPECeKaroTCsi B OJHOM
TOUYKEe (dTa TOYKAa SABIAETCS IIEHTPOM BIHCAHHOM OKPYXHOCTH  TPEYroJbHUKA); CEepeAUHHbIC
NEPIEHAUKYIISPBl K CTOPOHAM TPEYrojbHHKA IepeceKaroTcs B OJHOM TOYKe (3Ta TOUYKa SBIAETCS
LEHTPOM OMNHCAHHOM OKPYXHOCTU TPEYrojbHUKA); MEIUaHbl TPEYroJbHUKA IEPECEKaloTCs B OJHOM
TOYKE U JENIATCA €10 B OTHOUIEHUH 2 : 1, cunTasi OT BEPIUMH TPEYroJbHUKA.

3amanne 17 (pazaen «OKPY:KHOCTHL M KPYr ») - TPEIACTaBIseT CcOOOW 3a7ady, CBA3aHHYIO C
OKPY>KHOCTSIMM M HUX 3JeMeHTamu. Heo6xoaumo 3nams ocCHOBHBIE (akThl 1o TeMe «OKpY>KHOCTh U
KpyD»:

v\ Iomans Kpyra, UIMHA OKPYKHOCTH, LEHTPAJbHBIM Yroj OKPYKHOCTH H3MEPSETCS Oyroi SToi
OKPYXHOCTH, Ha KOTOPYIO OH OIMUPACTCH,

4 BITMCAHHBIA YTOJ OKPYXXHOCTHU PABCH IMOJIOBHHC LCHTPAJIBHOI'O YTjia U U3MCPACTCA MMOJIOBHHOM AyTH, Ha
KOTOPYIO OH OIUpaeTCs;

v/ BIIMCAHHBII YroJ, OMUPAIOLINICS HA TUAMETP OKPYXKHOCTH, paBeH 90°;

v/ KacarenbHas K OKDPYKHOCTH IEPIEHIMKYJISIPHA PaaMyCy JTOM OKPYXHOCTH, HPOBEAEHHOMY B TOYKY
KacaHHUsl; OTPE3KU KacaTelbHbIX, MPOBEAEHHBIX K OKPYKHOCTH M3 OJTHOM TOUKH, PaBHBI;

v LCHTP OKPYKHOCTH, BITMICAHHOH B yToJ, JCKUT Ha 6I/ICCCKTpI/IC€ 9TOTO yrja;

v\ yrom Mexay ABYyMs CEKYIIUMH K OKPYXHOCTH, MEPECEKaloIMMUCS BHYTPH OKPYXKHOCTH, paBeH
MOJIyCyMME AyT, BBICCKACMbIX Ha OKPY’KHOCTHU BCPTUKAJIIbHBIMU YIJIaMU, 06pa3OBaHHBIMI/I OTUMU CCKYIIINUMU;

v\ yron Mexmay AByMs CEKYIIUMH K OKPYXKHOCTH, NEPECEKAIOIMMUCS BHE OKPYKHOCTH, PABEH MOIyPa3HOCTH
AOyT, BBICEKAEMBIX Ha OKPY>KHOCTHU BEPTUKAJIBHBIMU yIJIaMU, 06pa3OBaHHI>IMI/I OTHUMHU CEKYIIUMU;

4 ABC OKPYKHOCTHU HC HUMCIOT 06H_[I/IX TOYCK B TOM M TOJIBKO TOM CjIy4dac, CCJIM paCCTOAHUC MCKAY HX
IIEHTpaMu OO0JIBIIIE CYMMBI PAINYCOB dTHX OKPY>KHOCTEH HIIM MEHBITIE pa3HOCTH OOJIBIIETO ¥ MEHBIIICTO PaINyCOB;

4 ABC OKPYKHOCTH UMCIOT POBHO ABC O6H.[I/Ie TOYKHN (HepeCCKaIOTCH B JIBYX TO‘lKaX) B TOM U TOJBKO TOM
cj1ydac, €CJIM pacCTOSAHUC MCXKAY HUX LNCHTPpAMU MCHBIIC CYMMBI paJjuyCOB 3TUX Opr)KHOCTef/’I, HO Oojblle
Pa3HOCTH OOJBIIETO ¥ MEHBIIIETO PAIIYCOB;

v JIBe OKPYXKHOCTH HUMCIOT POBHO OJHY OOLIyI0 TOYKY (KacaroTcs) B TOM M TOJBKO TOM CIIyd4ae, eciiu
pacCTOsSTHUE MEXIY MX IIEHTPaMH PaBHO CyMME PaJMyCOB dTHX OKPYKHOCTEH (BHEIIHEE KacaHWe) JTUOO PaBHO
Pa3HOCTH OOJIBIIIETO M MEHbLUEro PafiuycoB 3TUX OKPYXKHOCTEN (BHYTPEHHEE KacaHue).

AHaJIM3 TUNNYHBIX OIIMOOK TPH BbINOJHEHUHU 3a1aHuii BTOpoil 4yactu OI'D mo maremaruke
(2019r.)

AJITEBPA I'EOMETPUSA
Ne sapanns 2111 2211 23 B 24 11 2511 26 B
% 12,68 9,77 3,17 2,24 1.8 0,38
BBINOJIHEHHS]




Bropas uacte pa0oThl, BKJIIOYArOIIas 3aJaHUs C pa3BepHYTHIM oTBeToM, B 2019 ronmy
TPaJUIIMOHHO TIpeJCcTaBlieHa 3aaanuamu 21 — 26. Bo Bcex nmpepyiaraeMbiX B perMOHE BapuaHTaX 3aJIaHus
ObBUTH aHaJOTHYHBIC, OTIMYAIIMCh TOJHKO YHMCIOBBIMU 3HAaYeHHsIMH. 3amanus 21 — 23 HampaBlIeHBI Ha
MMPOBEPKY TAKUX KAYECTB MAaTEMaTUYECKON MOATOTOBKH BBIITYCKHUKOB, KaK:

- YBepeHHOE BlajicHHue (hOpMaIbHO-OTIEPATUBHBIM alreOpanyecKuM amnmnapaTom;

- YMEHHE PeUIUuTh KOMIUIEKCHYIO 3a71a9y, BKIIOYAIOMIYIO B ce0s 3HAHUS U3 Pa3HBIX TeM Kypca
anreopsl;

- yMEHHE MaTeMaTUYECKH IPAMOTHO U SICHO 3alUCaTh PEIICHUE, IPUBOIS IIPU ITOM HEOOXOIUMBIE
MOSICHECHUS U 00OCHOBAHMS;

- BJIaJICHUE IMHUPOKUM CIIEKTPOM MPUEMOB H CITIOCOOOB PACCYkKICHHUIA,

- yMEHHE NPEICTaBUTh MUChbMEHHOE PEIICHUE 3a/1a4H, C TIOJIHBIM 000CHOBAaHUEM KaXKJIOTO I1ara
perieHusl.

B 3apanum 21(pa3agen «YpaBHeHH») TPeOOBAIOCh PEIIUTh CUCTEMY alreOpandecKux ypaBHEHUM.
JIy1st TOrO 94TOOBI MOTYYUTH 3a 3TO 3aJaHUe OauIbl, OTIIMYHBIE OT «0», 00yJaromuMces He0OX0AMMO OBLIO
Hpe,Z[CTaBI/ITB OGOCHOB&HHOG pemeHHe 148 HOJ'Iy‘-II/ITI: BepHBIfI OTBCT. OCHOBHBIMI/I METOJaMHU peH_IeHI/ISI
CUCTEM aNre0panvecKux YpaBHCHHUH MIKOJLHOTO Kypca MaTeMaTHKH SIBISIIOTCS CIIEAYIOIINE:

v'  T0ICTaHOBKa,

v/ MeTO[l BBEJICHHUSI HOBO# IIEPEMEHHOM,
v anreGpandueckoe CIoKeHHE.

BaxxHo mpoBoAUTE paBHOCHIIBHBIE MTPeoOpa3OBaHMs CUCTEM ypaBHEHHH (T. €. mpeoOpa3oBaHUs, HE
BEAYIINE HU K ITOTEpE PEeIICHH, HU K IPHOOPETEHUIO TOCTOPOHHUX PELICHUN):
v/ [IEpeHOC CIAraeMoro M3 OJJHOU YaCTH YPaBHEHUS B IPYTYIO;

v YMHOKCHHC O6CI/IX gacTel YpaBHCHHA CUCTCMBI Ha OJJTHO U TO K€ OTJIIMYHOC OT HYJIA YHCJIO,

v\ NOYJIEHHOE CIIOKEHWE [BYX YPaBHEHHUM CHCTEMBI C IMOCIEAYIOLIEN 3aMeHoi (He Bemymied K
M3MEHEHHI0 00J1aCTH JAOMYCTUMBIX 3HaYEHHI CUCTEMbI) OJIHOTO M3 HUX Ha ypaBHEHUE, MTOJIyU€HHOE B
pe3yNbTaTe CIOKEHUS;

v TIpUBEACHNE TIOJOOHBIX ClIaraeMblX, He BeIylee K M3MECHEHUIO 00JIaCTH TOIyCTHUMBIX 3HAUCHHUH CHCTEMEI.

[TounenHoe yMHOKEHUE ABYX YPABHEHUH CUCTEMBI C MOCIEAYIOLIEH 3aMEHOW OJHOr0 M3 HUX Ha
ypaBHEHHE, NOJIYYEHHOE B PE3Yy/NbTaTe YMHOXEHHUS, MOXKET INPUBECTH K MPHUOOPETEHUIO MOCTOPOHHUX
peumieHui. B 3TOM ciydae ciieqyer chenarbh MPOBEPKY HAWJEHHBIX PELICHHUH IIyTEM UX IOACTAHOBKU B
naHHylo cucremy. IIpeoOpa3oBaHuss ypaBHEHMH CHUCTEMbI (B YAacTHOCTH, IpPHUBEICHHME IOJO0OHBIX
ClIaraeMbIX) HE JOJDKHBI M3MEHATh 00JacTH JOMYCTHMBIX 3HaueHHH nepeMeHHbIX. CyxeHue o0iacTu
JOIMYCTUMBIX 3HAYEHMH MOXET HPUBECTH K IOTEepe pEIIeHHH, pacmMpeHHe oONacTH IOIMYCTHMBIX
3HA4YEeHUH - K IPUOOPETEHUIO TOCTOPOHHUX PEIICHUH.

OOyuaromuecs 4yaiie BCEr0 MPUMEHSIM CIMOCO0 anreOpandecKkoro CIIOXKEHHUs, OYEHb PEIKO -
IIOYJICHHOE JIEJICHUE IBYX YPAaBHEHUI CHUCTEMBI C NOCIEAYIOLIEH 3aMEHON OJHOTO U3 HUX Ha ypaBHEHHUE,
IIOJIyYUEHHOE B PE3YJIbTATE JCTICHUS.

K coanenuto, 0okazaaoch, 4TO 4acTh IIKOJIBHUKOB HE YMEET pelIaTh CHCTEMY alreOpanyecKux
ypaBHeHMH. B 3T0# kareropun o0y4aronmxcs BCTPEUAIOTCS CIEAYIONIUE OMUOKHN: HE MEHSIOT 3HaK IpU
IIEPEHOCE CIaraeMbIX M3 OJHOW 4acTH YPABHEHMS B APYTyl0, HEBEPHO PEIIAIOT HEMOIHOE KBAaJpPaTHOE
YpaBHEHUE, HAaXOIAT 3HAYEHHWE OJHOM IEPEMEHHOH, HENPaBUIbHO HAXOASAT M 3alHMCBIBAIOT OTBET
CHUCTEMbI YPAaBHEHUH, MTPU MMOWIEHHOM JICJICHUH YPAaBHEHUHN HE JIENAI0T MPOBEPKY HAWICHHBIX PEUICHU.

JlanHOEe OOCTOSITENBCTBO CBHJETENBCTBYET O HEAOCTaTOYHOW C(HOPMHUPOBAHHOCTH  METOJIOB
pelIeHs] CUCTEMbl anreOpauyecKux ypaBHEHHUH, (opManbHOE BBINOJIHEHUE IIAroB aJIrOpUTMA.
[IpuMeHeHHEe AaHHBIX METOJOB JOCTAaTOYHO PACIPOCTPAaHEHO MpH pemeHuu 3agad EI'D mpoduiasHOTro
ypoBHs. B 3T0#1 cBsi3M yuuTensam cienyer oOpaTuTh Oosiee NPUCTAIbHOE BHUMaHUE Ha (JOPMUPOBAHUE Y
o0yJaroImuxcss yMEHUI pelIeHus CHUCTEM aireOpanvyecKkux YpaBHEHHH NpU OOyYeHUH MaTeMaTHKE B
OCHOBHOH 1IKoJie. Takxke clieayeT OTMETUTh HEyMEHHE 3alucaTbh OTBET, OOydaroluecs He NOHHUMAlOT
CMBbICJIa PEIIEHNS CUCTEMBI YPAaBHEHUH.



IIpoLeHT BBINONHEHNS JaHHOTO 3a1aHus cocTaBisieT 12,68% ot yuactHukoB OI'D no MaremaTHke.

B 3aganum 22 (pa3gen «YpaBHeHUsI») TpeOOBaJOCh pEHIMTh TEKCTOBYIO 3ajady Ha
IIPOU3BOUTENILHOCT M paboTy. /[ BEpHOro M MOJHOTO peIleHUs O0Y4aroLUMHCSA JOJDKHBI OBITh
BBITIOJIHEHBI CJEAYIONIMe 3Tana pabdoThl ¢ 3aJadyeld: COCTAaBICHHE MAaTeMaTUYEeCKOM MOJeNu, pelieHue
COCTaBJICHHOW MOJEIIN, HHTEPIIPETALMsl OJyYEHHBIX PE3yJIbTAaTOB U 3alUCh OTBETa. Bee 3Tanbl TOJKHEI
OBITH 3a()MKCUPOBAHBI B IPECTABICHHOM PEILICHHUH.

EnnHuynble paboThl, B KOTOPHIX OBLIO MPEACTABICHO PELICHHE AAHHOTO 3a/laHusl, HE COJAEpKalu
MEpBOTO 3Tana paboThl C 3a7aueil — coCTaBJICHWE MaTeMaThdeckod mozenu. Pemenue mpemiosxeHHON
3aJjaud CBOAMJIOCH K COCTABJICHHIO M PELICHUIO APOOHO-PALMOHANBHOTO ypaBHEHMs. Mexay TeM mnpu
COCTaBJICHUH MOJIENT 00y4YaroIMUMUCs OBUIH JTOMYIIEHBI OMIMOKH, CBUAETENbCTBYIOIINE O HETIOHUMAaHUU
OIMCHIBAEMOTO IIPOLIECCA W CBA3U BEINYMH, XAPAKTEPU3YIOIIMUX JAHHBIM MPOLECC: IPU BBIYUTAHUHU W3
MEHbILIEH BETMUNHBI OOJIbIICH, TOTYYaIH MMOJIOKUTEFHOE YHCIOBOE 3HAYCHHUE.

MOXHO KOHCTaTHMpPOBAaTh, YTO U (OPMATIBHOE BBIIOJIHEHUE AaNrOpUTMa pELEeHUs JpOOHO-
palMOHABFHOTO YpaBHEHHs PEaTM30BaHO MHOTMMH OOYYalOIIMMHUCS HE B MOJHOM OoOBeMe. A MMEHHO,
OTCYTCTBOBAJI CYLIECTBEHHBIN IIAT PEIICHUS] — HAXOKIEHHUE 00JaCTH IOMyCTUMBIX 3HAYEHUH ypaBHEHUS
Wi 0TOOp HalICHHBIX KOPHEH uepe3 MX MPOBEpPKY MOACTAaHOBKOW B MCXOJHOE YpaBHEHHE, YTO BEJIO K
HEBEPHOMY OTBETY, TaK KaK CpEIM HAWACHHBIX KOPHEHW OJWH SABIICS HNOCTOPOHHUM. [IpuumHBI
yKa3aHHBIX OMIMOOK BUAATCS B HETOHMMAHUH OO0YYaIOIMMHCS CMbICTIa 00JIaCTH JOMYCTHUMbIX 3HAUYCHHIH,
HEOOXOJMMOCTH €€ HaxOXJEHHs M BIMSHMA Ha KOHEYHbIH pe3ynbraT. Ha 310 cienyer oOpamath
BHUMaHME B Kypce aiureOpsl 8 Kiacca, KOHCTPYHPYsS CIEUUAIbHBIE 3aJaHus, MO3BOJISIOIINE
00y4aroIuMCs TOHATh CMBICI HaXOKIEHUs 00JacTH JAONYCTHUMBIX 3HAYCHUH ypaBHEHMs, HAYUUThCS €€
HaXOJUTh U BEPHO 3alHMCHIBATh.

HecmoTpst Ha TO, YTO TEKCTOBBIE 3a/laud €XKEroJHO BKIOUarOoTca B coaepxkanue KMUM OI'D u
Hamyre OaHKa 3aJaHuid, y OOJBIIMHCTBA OOYYAIOUIMXCS BO3HUKAIOT CEPbE3HbIC 3aTPyIHEHHs MpU
peleHny 3ajad. OTO CBUJETENbCTBYET O HEOCTaTOYHOM MOATOTOBKE K X pemeHuto. Cienyer Oosblie
BPEMEHM OTBOJUTH Ha PEIICHHE TEKCTOBBIX 3a/ay, IPUYEM HE TOJIBKO B 9 Kilacce IpU MOATOTOBKE K
OI'D, Ho HaumHas ¢ 5 Kiacca, obparmias ocodboe BHUMaHWE Ha 3Tal 00y4eHHUs MOWCKY PEIICHUs 3a7a4H,
paccMmarpuBasi pa3Hble TUIIBI 3a/1a4.

[IponeHT BBIMOJIHEHUS JAHHOTO 3a/1aHus cocTaBigeT 9,77% ot yuactHukoB OI'D nmo maTemMaTtuke.

3ananue 23 (pa3gen «®@yHKUHU») MPEACTABISET co00M 3amauy 1o teme «l'paduxu QyHKIHNY.
OTO 3a7aHue MOXHO OTHECTH K OTHOCHUTEIIBHO CJIOKHBIM, HO CJIEIyeT MOHUMAaTh, YTO CIIOKHOCThH 3Ta
OTHOCUTEJIbHA, U B JIAHHOM Ciydae oOyciioBiieHa (opMyIIoH, 3aarome GyHKIIUI0 U MPEe/IoIaramei
npeaBapuTeNbHbIe anredpandeckue npeoOpa3oBaHus IJs TOJy4eHHs] OJHOM u3 0a30BbIX (YHKUIUN
IIKOJIBHOTO Kypca (13 00JacTH onpeaeseH!s] KOTOPO MpHUAETCS UCKIIOYUTH OJHY WIH JBE TOYKH). YTO
Kacaercsa (GOpMynbl, 3ajaromiel (QYHKIHUIO, IOCJe HECIOXKHBIX IpeoOpa3oBaHUi 3TOW  (HOPMYIbI
(cokpamenust 1poOu) moiydaercs Ghopmysa, 3amaromias 3JIEeMEHTapHYI0 (YHKIHIO, Tpad)uKoM KOTOPOH
ABIISICTCSA TUMEpOOsa ¢ «BBIKOJIOTHIMMY» TOUYKaMHU (IOCJTETHUE MOSBUWINCH B Cilydae 3afaHus (PyHKIUH C
MOMOMIBIO anredpanyeckoil 1podu, o01acTb ONMpeaeNeHNus KOTOPOH HaXOAUTCS U3 YCIOBHS OTIHYUS OT
HyJIs €€ 3HaMeHaTes).

Jlig mosydeHus 3a BBINOJHEHHE 3TOT0 3aJaHus OamioB, OTIMYHBIX OT 0, HeoOxomumo ObLIO,
IpeXae BCEro, BEpPHO NOCTPoUTh rpaduk. W Tyr yuammecs JOMyCcKadd THUIWYHBIE OIIMOKH,
BCTpeYaronuecss B padoTax B TEUEHHUE psjia JIET: HE HAXOAWJIM 00JacTh ompeaeieHus GyHKIuH (a Bce
npeoOpa3oBaHusl BBIMONHAIOTCS TOJNBKO Ha OO0JACTH ONpeAeNieHHs, B JaHHOM CJlIy4ae OHa elle
YYHUTBIBACTCS M TIPU MMOCTPOCHUH rpadka) U HEBEPHO CTPOMIIH TpaduK.

Bropas ommbOka cBsi3aHa ¢ (GOpManbHBIM MOJXOJOM K M3Y4YEHHIO (YHKIIMOHAJIBHO-TpapUUecKOM
auHuH. 1o n3ydeHus 3JIeMEHTOB MAaTeMaTHYeCKOro aHalu3a BCE 3a/laHus, CBsI3aHHbIE ¢ QYHKIUSAMU, UX
CBOWCTBaAMM M TrpaMKaMu BBINOJIHAIOTCS 3JIEMEHTApPHBIMU CPEACTBAMHU: MOCTpoeHUe rpaduka arodoit
(GYHKIIMU BBIMIOJIHAETCS IO COOTBETCTBYIOIIEMY anroputMmy. OJIHMM U3 OCHOBHBIM IIaroB mpu
MOCTPOCHUM TpaduKa IEMEHTAPHBIX (YHKIMU SBISETCS yKa3zaHHe BuAa rpaduka. s mocTpoeHus
HEJ0CTAaTOYHO B3ATh HECKOJBKO TOYEK M COCIUMHUTH UX JIMHUEH, HEOOXOAMMO 0OOCHOBaHME, MOYEMY
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MMEHHO TaK, a HEe WHa4Ye COCIUHWIM TOYKU. B KadyecTBe 0OOCHOBAHUS KaK pa3 U BBICTYMAET YKa3aHHE
Buaa rpadpuka QyHkiuu. OOyYarOIIMICS TOJDKEH MPOJEMOHCTPHPOBATh 3HAHHWE TPa(hUKOB OCHOBHBIX
GyHKIUH ¥ 3Tanbl UX TMOCTpoeHusl. Ha KoopAWHATHON MIIOCKOCTH 0053aTeIbHO JOJKHBI OBITh YKa3aHBI
HalpaBJieHUs W Ha3BaHUs KOOPAWHATHBIX oOced, BbIOpaH MacmTab. CoOmomeHue Macmrada Takke
SBIIIETCS 00S3aTeNbHBIM YCIOBHEM JJisi BEPHOTO MOCTpoeHUs rpaduka ¢yHkumu. beumm Takke
oOyuaroluecsi, KOTopble MpH MOCTpoeHUH rpaduka GpyHKIUM 3aKaHUMBAIM €r0 TOYKOM, YTO SIBISETCS
MaTeMaTHYeCKOM OIMOKON, ITOCKOJIBKY IMpeiaraeMast (PyHKIMS HE SIBJISIETCS] OTPAaHUYCHHOM.

VYcnenHee ¢ JaHHBIM 33JJaHUEM CIPABUIIUCH 00YUaIOIUECs, BBIOJIHUBILNE BCE ATAMbl TOCTPOCHUS
rpaduka (yHkiuu. [10N0XUTETFHBIM MOMEHTOM TPH BBHIMOJHEHHH 3TOTO 3a/JaHUS SBISETCS TO, UTO
MPAKTUYECKH BCce 00yYaroUIMecs yKa3ail «BBIKOJIOTYIO» TOUKY, HO HE BC€ 0OOCHOBAIM 3TO (HE HalieHa
00J1acTh OnpeeNneHHs ).

[IpoueHT BBIMOJIHEHUS JAHHOTO 3a/1aHus cocTaBisgeT 3,17% ot yuactHukoB OI'D nmo maTemMaTtuke.

3ananus 24 — 26 sx3aMeHaIMOHHOMN paOOThI HANIPaBJIEHBI HA MPOBEPKY TAKUX KAYECTB
F€OMETPUUYECKON MOATOTOBKH BBIMTYCKHUKOB, KaK:
v yMEHHE PEIIUTh INIAHUMETPHIECKYIO 3a/1a4y, IPHMCHSS Pa3InuHble TEOPETUUCCKUE 3HAHUS Kypca

TCOMETPHH;
v\ yMeHHe MaTeMaTHYeCKH TPaMOTHO M SCHO 3alUCaTh PELIEHUE, IPUBOIS IIPU DTOM HEOOXOIMMBIE
MMOSICHEHHUS 1 000OCHOBAHHS;

v BIajieHHE IHUPOKUM CIIEKTPOM IIPUEMOB U CIIOCOOOB PACCykKIEHMUI;

v YMGHI/IG HpeI[CTaBI/ITB IIMCBMCHHOC pemeHHe 3aJgadyu, C IIOJHBIM O6OCHOBaHI/IeM KaXXJa0ro miara
peuenus.

B 3apannu 24 (pasgen «I'eomerpusin) Obula IpeUIOKeHA IUITAHUMETpPHUYECKas 3ajgada Ha
BBIUUCIICHHE 10 YPOBHIO CJI0’)KHOCTH, JIMIIb HEMHOTHM IIPEBBIILAIONIAs 00s3aTeNbHbIN 0a30BbIil. DTO
OOBSICHACT BBICOKHI MPOLIEHT 00yYarOIUXCsl MPUCTYIMUBIINX K €€ PELICHHUIO.

Pemenue 3agaun npeanosaraigo J0Ka3aTenbCTBO MOAOOMS TPEYTOJIBHUKOB IO PAaBEHCTBY JIBYX YIJIOB U
KaK CIJIEJCTBUE M3 IPONOPLHOHAIBHOCTH COOTBETCTBYIOIIUX CTOPOH HAaXO0KJIEHUS HEU3BECTHOTO
JJIEMEHTA.

st Toro 4ToOb!I mosryuuTh | Gasut 3a perieHue SToN 3a4a4u JOCTAaTOUYHO OBUIO COCTAaBUTh BEPHO
ponopIrio 6€3 000CHOBaHUS TOI00MS TPEYroJbHUKOB. K cokaleHnto, 0Ka3aaoch, YTO 00y4aromuecs
HE/IOCTaTOYHO TJIyOOKO BianetoT Temol «llpu3Haku momobust TpeyroiabHUKOB». HecmoTpss Ha
CTaHJAPTHYIO (OPMYJIUPOBKY 3aladyd, HaJIW4YMEe B Y4EeOHMKaX TIE€OMETpUH OOJIBIIOr0 KOJUYECTBa
oTOOHBIX 3a/1a4, He3HAYUTEIICH MTPOLICHT YYaCTHUKOB 3K3aMEHa, BEPHO €€ PEIINBIINX.

[lpu pemenun oOydarouiyecs MPOJAEMOHCTPUPOBAIM  TEPMUHOJIOIMYECKYIO  IyTaHMILY:
napaiesbHbIe/TIePIEeHANKYIISIPHbIE, COOTBETCTBEHHBIC YIJIbI/ BHYTPEHHUE HAKpPECT JIeXKAIHE YIJIBL.
Taxxe npu OOOCHOBAaHMM NOAOOMS TPEYrOJIbHUKOB HCIOJIb30BAIUCH HEBEPHBIE (HOPMYIMPOBKU
MIPU3HAKOB; HEBEPHBIE MOCHUTKU ISl CYXKICHUS O M0100UU TPEyroJbHUKOB, HAIIpUMeEp, MOA00HE ClIeayeT
U3 PABEHCTBA YIVIOB M MapauIeIbHOCTH CTOPOH. IIpUCyTCTBOBanmM TakkKe TUIUYHBIE OIIMOKH,
BCTpEYaIoLiecs B 33ja4ax Ha MOJ00ME TPEyroJbHHKOB: MPU COCTABICHHM MPOMOPLUU HCIOIH30BAU
HECOOTBETCTBYIOLINE CTOPOHBI, BMECTO CTOPOH MOJCTABISIM UX YAaCTH, YTO HE OOOCHOBAaHHO B JJAaHHOM
cllydae; IpH MOJCTAHOBKE YMCIIOBBIX JaHHBIX BMECTO 3HAYEHUS JJIMHBI CTOPOHBI UCIOIb30BAIN JUIMHY €€
yacTu. Berpeuarorcst ommOky, CBsI3aHHBIE C HEKOPPEKTHBIM MCIIOJIBb30BAaHUEM YepTexka, MPUBOISAIUM K
PELICHUIO IPYroU 3aa4H.

[IponeHT BBIMOJHEHUSI JAHHOTO 3a/laHus cocTaBisaeT 2,24% ot yuactHukoB OI'D mo maremaTuke.

[Ipu BemonHeHnu 3apanusi 25 (pasmen «I'eomerpusi») oOydaromuMces TpeOOBAJIOCh JOKa3aTh
PaBHOBEJIMKOCTh TPEYrOJbHUKOB, OOpa30BaHHBIX OTPE3KaMU JHaroHaied M OOKOBBIMH CTOPOHAMHU
Tpaneuuu. [lpu noka3zarenbcTBe MOKHO OBUIO HCIOJB30BAaTh METOJ IUIOIIA[EH, a olyuarouuecs
IBITAINCH JOKA3bIBaTh PABEHCTBO TPEYTrOJbHUKOB. YacTh 00ydaromIMXCsl pacCMaTpUBaIN YaCTHBIC BUJIBI
Tpanenuu (MpsSMOYTOIbHYI0, PAaBHOOSAPEHHYIO), UTO HE COOTBETCTBOBAJIO YCJIOBHIO 3aJaud. TpyaHOCTH
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pCIICHUsT TEOMETPHUECKUX 3a1a4 00yCIOBIICHBI KaK OOBCKTUBHBIMHU, TaK U CyOBECKTUBHBIMU (haKTOpaMH, CPEIu
KOTOPBIX MOKHO BBIJAC/INTE CIICAYIOIIHUC:
V' HealropuTMUYHOCTH 3aj1a4 (Kadxcodas 3adaua mpebdyem uHOUBUOYANbHO20 NOUCKA DEUeHUs. U
UHOUBUOYATILHO2O ANI2OPUMMA).
v" HeoOX0IuMOCTh BBIOOpA METO/A PEIICHUS 3a/Ia4l M TEOPEMBI ISl PELIEHHsT KOHKPETHOM 3a1a4un
(HECKOIBKUX TEOpEeM) U3 OOJIBIIIOTO HAOOpa N3BECTHBIX (DAKTOB.
v" Heo6X0IMMOCTh PEIIEHHs JOBOJILHO OOIBIIOr0 KOJIMYECTBA 3anad. (Umobbl nousme npunyunsl
pewenuss u n00Xo0bl, HYHCHO UMeMb MHO20 NPAKMUKU.)
[IponieHT BBIMOJIHEHUS JAHHOTO 3a/1aHus cocTaBisieT 1,8% ot yyactHukoB OI'D mo maTeMatuke.
Pemaemocts 3aganus 26 (pasgea «I'eoMeTpusi») TpaJUIIMOHHO OCTAETCS HU3KOM, TaK KaK 3TO
reoMeTpuyecKas 3ajgada BBICOKOrO ypoBHS. B Tex paborax, B KOTOPBIX ObUIO MPEACTABICHO PELICHUE
ATOU 3aJla4ll MOYKHO BBIICTHUTH CIEAYIONINE OMIMOKHN: HE3HAHHUE ONPEICIICHUS MOHITHS «CHHYC OCTPOTO
yria npsiMOYroJIbHOTO TPEYroJbHUKAY, CBOUCTB OMCCEKTPUCHI TPEYTOJIbHUKA.
IIpoueHT BeInonHeHNs qaHHoro 3ananus cocrasiseT 0,38% ot yuactHukoB OI'D o maTemartuke.
B uenom 3amaHus BTOpoil vacTh TpeOoBaidM OT OOYyYaroIIMXCs, OPHUEHTUPOBAHHBIM Ha
npoUIBHBIA YPOBEHb, IEMOHCTPALMH BIAACHUS MIMPOKUM CHEKTPOM TEOPETUYECKUX 3HAHUU U
CIIOCO00B PACCYKICHUH.

AHaJIM3 TUNINYHBIX OIIMOOK NMPH BbIMOJHEHNH 3a1aHUii epBoii (TecToBoi) yactu EI'J mo
MateMmaTtuke (mpoduias) (2019r.)

Yposenb BA30OBBIN IOBBINEHHBIN

CJIOKHOCTH

Ne 3aganus 1 2 3 4 5 6 7 8 9 10 11 12
% 98 97,7 1932|947 | 91,9 | 89,1 | 51,3 | 58,1 | 82,1 | 89,1 | 69.4 | 654

BBIINMOJIHCHUSA

Cpemn obmmx pesyiabTatoB EI'D mo martemarumke 2019 1. ciemyeT OTMETHUTh PE3KOE CHIDKEHHE
HpOICHTa OWIMOOK B OTBETaX Ha 3aJaHus IepBOil yacth paborel. M3 3amaHmii ¢ KpaTKUM OTBETOM
MOBBIIIEHHOTO YPOBHS CJIOKHOCTH CaMbIM YCIEIIHO pellaeMbIM OKa3aJIoCh 3aJjaHHs Ha HCIOJIb30BaHHE
NpUOOPETEHHBIX 3HAHMA M YMEHMH B TPAKTHUECKOW NeATENbHOCTH 3aaaHue 10, Ha MOICTaHOBKY
YHCIICHHBIX BBIPQKCHUI B JaHHYIO (DOPMYJy C IOCIEAYIOIIMM BBIYMCICHUEM (3aMeTHasi 0yl OIIMOOK
CBsI3aHa C BBINOJHEHHUEM BbIUHCIICHHI), Ooee 89% MpaBUILHO PEIIMIM TMPUKIAIHYIO 337a4y COIUATIbHO-
HSKOHOMMYECKOTO XapakTepa; Ha BBINOJHEHHE BBIYUCICHUNW M MPeoOpa3oBaHU anredpandyeckoro
BbIpaXeHUs 3ananue 9, Oonee 82% ydaCTHMKOB 3K3aMeHa IMOJyYWJIM NpPaBUIbHBIM OTBeT. MeHee
YCHENTHO BBITYCKHUKHA PEIIUIN TEKCTOBYIO 3amaqy (11).

3ameTHON mpoOsiemMoll  ocTaercss ciaboe oOBNajeHUE 0a30BBIMH  TIPEACTABICHUSMHU O
T€OMETPUUYECKOM CMBICIIE TIPOU3BOAHON (3aaHue 7) u 0a30BBIMH YMEHHSIMHU HCCIIEIOBaHUS (QYHKIIHH C
MOMOIIBIO MTPOM3BOAHON (3amanue 12). OKOJIO MOJOBUHBI YYACTHUKOB HK3aMeHa HE MOTYT IO rpaduky
MIPOM3BOIHOM HAWTH TOUKY SKCTPEMYyMa U MO rpaduky pyHKINM 1aTh XapaKTEPUCTHKY €€ MPOU3BOIHOM.
JUist BBITTOJTHEHUSI TAHHOTO 33aHUsI HEOOXO0IMMO yMEHHUE MepeopMyIUpOBaTh YCIOBUE C (POPMaTBHOTO
si3bIKa Ha rpadudecKkuii 1 Hao0opoT. Takike ciemyeT OTMETUTh ciiaboe BiajieHne GakTaMu ¥ METOAaMH
IUTAHUMETPUH U CTEPEOMETPUN, YMEHHUEM PellaTh TeOMEeTpUUecKue 3a1auu (3aganus 6 u §).

AHAJM3 THNUYHBIX OIIMOOK NMPH BBINOJHEHNH 3a1aHuil BTOpoil yactu EI'D mo matemaruke
(mpoduib) (2019 r.)

YpoBeHb MOBBILIEHHBINA BBICOKUI

CJIOKHOCTH

Ne zananus 13 14 15 16 17 18 19
% BBITTOJIHCHUS 37.8% | 1,1% | 149% | 1,7% 11% 3% 1%




Crnemyer OTMETUTH POCT JIOTHYECKOH M alTOPUTMUYECKON KYIbTYpBI, YTO BBIPA3WIOCH B 3aMETHOM
CHIDKEHHH TPOIIEHTa HETIOJHBIX OAaJUIOB B Pse 33aJaHUM C MOJHBIM PEIICHHEM — €CIIH YYacTHHK dK3aMeHa
HaXOJWJI IyTh PEUICHUs, TO BO MHOTHX CIIy9dasxX JaBajl MOJHOE penieHne. Hampumep, cpeau 3agaHuii C
MIOJIHBIM PEIlIeHHEM HauOOJIbIee KOTMYECTBO MOJIHBIX 0a/uioB, kak ¥ B 2018 r., MoIy4eHo mo 3aAaHusIM
13 (pasmen «TpuroHomerpuueckue ypaBHeHUs») U 15 (pazmen «Jlorapudmudeckne HEpaBEHCTBAY):
pellieHne TPUTOHOMETPUYECKUX ypaBHEHUN U Jorapu(MHUUYECKUX HEpPaBeHCTB. Bripocna mons
YYaCTHUKOB, HaOpaBIIMX TOJMHBIA Oamn 3a 3amanue 17 (9KOHOMMUECKas 3amada), Ojaromaps
IPaMOTHOMY HMTOTOBOMY IIOBTOPEHHUIO W  HCIHOJB30BAaHUIO MPH TOJATOTOBKE K AK3aMEHY THIIOBBIX
3aJaHUM.

3aganuss mo reomerpun (pazmensl «llmanmmerpus», «CTepeoMeTpHs») OCTalTCS TPH POCTe
pE3yJIbTATOB BBIMOIHEHUS] HauOoNiee TPYIHBIMH Ul yYaCTHHKOB 3k3ameHa. JlOJs MONyYMBIIUX TOTHBIN
0a/m1 3a reoMeTpUuYecKHe 3aJaHHsl CBsA3aHa C HEKOTOPHIM POCTOM T€OMETPUYECKOW MOATOTOBKH
HamOoJee CUIBbHBIX YIACTHUKOB, MOTHBHPOBAHHBIX HA BHICOKUI pe3yIbTar.

HenyneBbie Oamibl 32 3ajaHUE BBICOKOTO YPOBHS CIIOKHOCTH (33JjaHHE C TapaMeTPOM ) MOTYIUITU
okoio 3% ydacTHMKOB »5k3amMeHa. OCHOBHOW TpoOjeMoil oka3alioch HEyMelnoe NpUMEHEHUE
rpau4YecKoro METO/a PEIICHHS, KOTOPBIM, KaK IMOKa3aJiu padOThl, HEIOCTATOYHO CHOPMHPOBAH Yy
y4aCTHUKOB d3k3aMeHa. OO0 3TOM CBHUAETEIBCTBYET MAaCCOBOE OTCYTCTBHE OIHMCAHUN CAETaHHBIX
yepTekel M KOHCTPYKLHUH, a TaK e 3HAYUTENIbHOE YHCIO paboT, B KOTOPBHIX OTBET HAa MOCTAaBJICHHBIH
BOIIPOC OTCYTCTBYET, HECMOTPSI HAa OOMIIHE BCE BO3MOXKHBIX ITOCTPOCHHUIA.

BriBoabI.

Ha ocHoBaHum pe3ynbTatoB aHanu3a BeiMojgHeHUs 3amanuii OI'D/EID mo waremarwke,
OnpeNeleHbl TEMbl IIKOJIBHOTO Kypca MaTEMaTUKH, KayeCTBEHHOE OCBOCHHE KOTOPBIX MOXKET
CYLIECTBEHHO TOBBICUTH KaueCTBO MaTeMaTH4eCcKOro oOpa3oBaHus. PexomeHnyem mpu pa3paboTke Hu
KOPPEKTHPOBKE TEMATHUYECKOTO TUIAHUPOBAHUS pPabOYMX MPOTrpamMM MO MaTeMaTHKE, MPU pa3padoTKe
KOHTPOJIbHO-U3MEPUTENBHBIX MaTEpPHaiOB BHYTPEHHEH CHUCTEMbl OIEHKHM KauecTBa 00paTuTh ocoboe
BHHUMaHUE Ha H3y4eHHUE TeM IIKOJILHOTO Kypca MaTeMaTUKH, IPEICTABICHHBIX B Ta0uIIe 1.

Tab6muna 1
CoznepxateibHbie Y4eOHbIe TEMBbI
pa3aennl Kypca
MaTeMATHKH B 5-9 kaaccnl 10-11 xaacchbl
COOTBETCTBHH Cc
KOAH(PUKATOPOM
3JIECMEHTOB
co/iepKAHNS KUM
OI'9/EI'D
Aareopanyeckne | 5-6 kuacc. lVcnons3zoBanue OykB mis | 10 -11 KJIacc. CreneHn C
BbIPaKEeHU S 00O3HaueHHUsT  YuCel, BBIUMCJICHUE | pALlMOHAJIBHBIM IIOKa3aTeaeM M e
3HaYeHMs alredpanvyeckoro BbIpakeHus, | cBoiictBa. Kopenb 1m-  cremeHu,
IPUMEHEHNE anreOpanyeckux | cBoicTBa. Jlorapudm u ero cBoiicTaa.
BBIDQKEHUM IS 3allCU  CBOMCTB | TpUroHoMerpuyeckue hopmyIbI.
apuMeTHIeCKuX neiictBuii, | [IpeobpazoBanue BBIPAXECHU,
npeoOpa3oBaHue anreOpandeckux | CoAepIKaIIux CTEIICHHBIE,
BBIPAKECHUII. MoKa3aTelbHble, JIOTapu(PMUUECKHE U
7-9 KJ1acc. [IpeobpazoBanue | TpUroHOMETpUYECKUE PYHKIINU.
OYKBEHHBIX BBIpQXEHHM Ha OCHOBE
CBOWCTB apH(PMETUUYECKHX JCHCTBUU.
CreneHb €  HaTypajbHBIM, LEIBIM
MOKa3aTeyieM u eé CBOICTBA.
KBanparsusle apudmeTnueckue KOpHU U




ux cBoiicTBa. DOpMYyJIbI COKpPALLIEHHOTO
YMHOKCHUA. O,Z[HO‘-I.HGHBI n
MHOTrO4JIeHbl. Pa3okeHrne MHOrO4JIeHOB
Ha MHOXUTENU. Anredpandeckasi 1po0b.
OcHoBHOE CBOHMCTBO ApoOu. CroxeHwue,
BbIYUTAHUC, YMHOKCHHC, JCIICHUC
anreOpanvecKux ApoOei.

YpaBueHnus u|5-6 kimacc. VYpaBHeHue. Kopensb | 10 - 11 kaacc. PenieHue CTeneHHbIX,
HepaBeHCTBA ypaBHeHHsA. Pemienue JUHEHHBIX | MOKa3aTeNbHbIX, Jorapu@MHUUECKux U

YpaBHEHUM. TPUTOHOMETPUYECKUX YPaBHECHUH,

7-9 kuacc. VYpaBHEHME C OJHOHM | HEPABEHCTB U UX CHUCTEM.

IIEPEMEHHOM. PaBHOCHIIBHOCTB

ypaBHeHuM.  JIMHEHHOE  ypaBHEHUE.

KBampatnoe  ypaBHenue:  (opmyrna

KOpHEH KBaJpaTHOIO YpaBHEHUS.

Teopema Buera. Pemenue ypaBHeHHi,

CBOJSLINXCS K JMHENHBIM u

KBaJPATHBIM. [Ipumepsr  perieHus

YpaBHEHUH TpeTbed W  YETBEPTOH

CTETIeHEH. Pemenne npoOHO-

palMOHABHBIX YpaBHEHUH. YpaBHEHHE

¢ JBymMsa nepeMeHHbIMU. (CHCTEMBbI

YpPaBHEHUH C JBYMsS IE€PEMEHHBIMH.

PaBrocunpHOCT,  cucteM.  CrocoObl

peuIeHusT CHCTEM YPaBHEHHM C JBYMs

IIEPEMEHHBIMU. PellleHne TeKCTOBBIX

3a7ad ¢  TIOMOWLIbIO  COCTaBJICHUS

YpPaBHEHUH U  CUCTEM  ypaBHCHUM.

Hepagencraa. PaBHOCHIIBHOCTH

HEpPAaBEHCTB. PemeHne JHMHEHHBIX U

KBaJPAaTHBIX  HEpaBEHCTB.  CHUCTEMBI

HEPABEHCTB C OJTHOM NEPEMEHHOM.

DyHKIUT 7-9 kaacc. [lonstue pynkmuu. O6macts | 10 - 11 kaacc. OcHOBHBIE CBOWMCTBa
OTIpeNieNIeHUs M MHOXKECTBO 3HAueHUH. | QyHKIMH: MOHOTOHHOCTb,
CnocoOnr 3amanust pyHkiuu. ['paduk | mpoMexyTKH BO3paCTaHMs u
byHKUIMN. CaoiicTBa ¢GyHKUMH. | yObIBaHHMS, TOYKM MakCUMyMmMa H
Yucnosbie GyHKIIH. YucioBble | MUHUMYMA, OrPaHUYEHHOCTh
[IOCIEA0BATEIbHOCTH. ¢yHKunH, YETHOCTH W HEYETHOCTH,

NEPUOTUYHOCTb. DneMeHTapHbIe
byHKIun: MHOTOYJIEH, KOPEHb
CTENEHU n, CTENEHHas,
nokaszareibHas,  JiorapupmMuueckas,
TPUTOHOMETPUYECKUE.
[lonarue o nmpou3BoIHON (YHKIUU B
TOYKE. dusnueckui u
reOMETPUYECKUI CMBICII
MIPOU3BOAHOM. [IpounsBogHbIe
OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHIA,
POU3BOJIHAS CIIOKHON (QYHKIIMH.
ILnanumerpus 5-6 kaacc. HarnsgHas reometpusi. 10 - 11 kuaacc. PemeHue ClIOXHBIX

7-9 wkaacc. ['eomerpuyeckue (Guryps:
HpSMEIE, YIJIBI, TPEYTOJIbHUK,

IIAaHUMETPHUICCKUX 3a7a4.




YEThIPEX YT OJIbHUK, KpYT,
MHOTOYTOJIbHHUK, OKPY>KHOCTb.
CgoiicTBa © MIPU3HAKU duryp.
Koopaunatel.  Bekropsl. Pewenne
pacueTHBIX 3ajad, 3aja4 Ha
JI0Ka3aTeNbCTBO U MIOCTPOEHHUE.

Crepeomerpus 5-6 kiacc. Harnmsagnas reomerpusi. 10 - 11 xuaacc. OCHOBHBIE TOHATHUSA
7-9 kaacc. PenieHne miaHUMETPUYECKUX | TEOMETPUN B IPOCTPAHCTBE. YTJIBI B
MPOCTEUIINX 3a/1a4 B TPOCTPAHCTRBE. MPOCTPAHCTBE. Buast
MHOIOrpaHHUKOB. Tena BpalleHus.
[Tnomanu mTOBEpXHOCTEH M OOBEMBI
MHOTOTPaHHUKOB M TEJI BpalleHUS.

[Toctpoenue CEYEeHUs
MHOT'OIrpaHHUKOB PAa3INIHBIMU
METOJIaMHU.

[Ipu peanu3zamnyu 0O0pa30BaTEIBHOTO MpoOIecca aJIMUHUCTPAIIMA 00pa30BATENBHBIX OpraHU3aINi
HeoOxoauMo BHecT u3MeHeHus: B OOIl, yuutensiM MaTeMaTUKH PEKOMEHIYeM Y4eCTh METOJHYECKUe
PEKOMEHIIAlIUM  JIJII  YCTPAHCHHS TUIIAYHBIX OomMOOK  yJaCTHUKOB I'MA. (Tabmuma 2)
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