IIpeaMeTHO-cOAEPKATENBHBIH AaHAJIN3
pe3yabTaToB peneruiuoHHoro OI'J mo maremaruke
B Mypmanckoii o6s1actu B 2016 roay

12 anpens 2016 roga 6w11 mpoBeneH peneTUIHOHHBIM OI'D Mo mMaTemaTHke B
Mypmanckoit oonacti. KoHTposIbHBIE H3MEPUTENbHBIC MaTepUaibl ObUIA pa3padOTaHb
OI'bY «Penepanphbiil LieHTp TectupoBanus», OI'bBHY «DenepanbHblii HHCTUTYT IE-
JarornYeCcKuX U3MEPEHUI» B JBYX BAPUAHTAX, COOTBETCTBYIOLIUX JEMOHCTPALMOHHO-
My Bapuanty KM 2016 r. mo maremaruke; cnenu@uKamuyd KOHTPOIbHBIX H3MEpPH-
TEIBHBIX MaTEpHaJIOB Uil poBeAeHust B 2016 rony rocynapcTBEeHHONM UTOTOBOM arTe-
CTalluu 10 MaTeMaTuke, KOoAU(HUKATOpy TPEOOBaHUI K YPOBHIO MOATOTOBKH YyYalllUX-
Csl, OCBOMBILIUX OCHOBHBIE 00I11€00pa30BaTENIbHbIE IPOTPAMMBI OCHOBHOI'O OOIIET0 00-
pa3oBaHMs.

Ha3znaueHne TpeHHMPOBOYHOW HK3aMEHAMOHHOW PabOThl — OLEHUTH 001Ieo0pa-
30BaTEJIbHYIO MOATOTOBKY MO MaTeMaTHKE ydalluxcs 9 KiaccoB 00I1e00pa3oBaTellb-
HBIX OpPTraHU3alMil C LIEJIbI0 COBEPIICHCTBOBAHUS MX IMOATOTOBKH K TOCYJIAapCTBEHHOM
WTOTOBOW aTTECTALUU.

Coneprkanue 3K3aMeHaIMOHHON paboThl COCTaBIeHO Ha ocHOBEe DenepanbHOro KOM-
MOHEHTa TOCY/IApPCTBEHHOTO CTaHJapTa OCHOBHOTO OOIIEro 0Opa3oBaHUs 1O MaTEeMaTHUKE
(manee — Cranmaprt) (mpuka3z MunoopazoBanus Poccun ot 05.03.2004 Ne 1089 «O6 yTBep-
XKIeHUH (heepabHOrO0 KOMITIOHEHTA TOCYAapCTBEHHBIX 00pa30BaTeIbHBIX CTaHAAPTOB 00-
IIeT0, OCHOBHOT'O O0IIEro M cpenHero (MoiaHoro) oobmero oopasosanusi»). B KM BkJto-
YeHBI 3aJJaHUs OTKPBITOr0 OaHKa dK3aMeHaIMOHHBIX 3agaHuii [ MA-9, omyO6aukoBaHHO-
ro Ha opunuansHoMm caiite ®I'BHY «DenepanbHblii HHCTUTYT MEJArOTHYECKUX HU3ME-
penHuity (WWW.fipi.ru.).

Ha mpoBeneHne TpeHHPOBOYHOTO IK3aMEHa M0 MaTeMaTHKe ObUIO OTBeaeHO 235
MUHYT. KaJbKyJIATOpBI HA 9K3aMEHE HE HMCIOIb30BAMCH. YUYalUMCs ObLJIO pa3perieHo
M0JIb30BAaThCS CIPABOYHBIMU MaTepHaiaMu U JIMHEHKOU. TeXHOIorus NpoBeIeHUs Tpe-
HUPOBOYHOTO IK3aMeHa - OJaHKOBas.

Pabota cocrosina u3 nByx uacreid. IlepBast yactb paboThl mpoBepsiia 0a30BbIN
YpOBEHb MaTeMaTH4eCKOW MOAroTOBKH ywaniuxcs. HaznaueHue BTOpoi yacTu paboOThI
— nuddepeHnuanys yqamuxcs Mo ypoBHSM MOATOTOBKH, BBISIBJICHHE Han0oJiee MOoJro-
TOBJICHHBIX, COCTABJISFOIINX MOTEHIINATBHBIN KOHTUHTEHT MPOoGUIbHBIX KiaccoB. C 1ie-
npi0 obecrieueHus 3PGHEKTUBHOCTH MTPOBEPKH OCBOCHUS YUAITUMUCS 0a30BBIX MOHSATUN
Kypca MaTeMaTUKH, YMEHHUS IPUMEHSATh MaTEMaTUYECKUE 3HAHUS U PelIaTh MPaKTUKO-
OPHEHTHUPOBAHHBIC 33/1a4d B 9K3aMEHAIIMOHHON paboTe BBIICIECHBI TPU COJIEPIKATEIIb-
HBIX MOAYJs: «Anredpay, «I'eomerpus», «PeanpHas MaTeMaTUKa». 3aaHus MO COACP-
KATEIHHBIM MOAYJISIM «Anrebpa» u «l'eomeTpus» ObUTM BKIIOUEHBI B 00€ 4acTu pado-
Thl U TIPOBEPSUTM MaTEMaTUUYECKYIO MOJATOTOBKY y4allluXcs Ha 0a30BOM U MOBBIIICHHOM
(BbICOKOM) ypoBHE. BhlinonHeHue copepxaTenbHOro Moayis «PeanpHas maTemMaTHKa»
HaIpaBJIeHO Ha ONpelieJIeHue ypOBHA CPOPMUPOBAHHOCTH OA30BBIX MAaTEMaTUYECKHX
KOMIIETEHUMN yYaIIuXCsl.

Monyne «Anrebpa» comepxan 11 3amaHuii: B MepBol 4acTH — 8 3aaHUid, BO
BTOpOH — 3. Moayinb «I'eometpusi» coaepxain 8 3alaHuii: B IEPBOM 4acTU — S5 3ajaHUH,
BO BTOpOil — 3. Monynb «PeanpHas MaTeMaTUKa»: B IEpBOM yacTu — 7 3agaHuil. Becero
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KUM conepxan 26 3ampanuit, u3 KOTopbix 20 — 0230BOT0 YPOBHS U 6 — MOBBIIIEHHOTO
(BBICOKOT0) YpOBHS. B miepBoil yactu paboThI IPEACTABIECHBI 3a/IaHUS HAa 3aIIUCh BEPHO-
ro OTBETA, HAa BHIOOP BEPHOIO OTBETA W3 4-X BAPUAHTOB, YCTAHOBIIEHUE COOTBETCTBUS
00OBEKTOB JIBYX MHOKECTB. 3aJaHHsI BTOPOI YaCTH MPEANOIArajiy 3alich PEeIICHUS.

B 2016 rony B ctpyktype 3ananuii KM OI'D no matemaruke ¢ pa3BEpHYTHIM
OTBETOM H3MEHEHUM He mpou3onuio. TemaTudeckas MPUHAAICKHOCTh 3aJaHHUI OCTa-
Jach B OCHOBHOM HEM3MEHHOW. A MMeHHO: 3ananue Ne 21 — Ha ympoiieHue anredpau-
YECKUX BBIPAXKEHUM, pellicHUEe YpaBHEHU, pellieHue cucTeM ypaBHeHul, Ne 22 — pere-
HUE TeKCToBOM 3amaun, Ne 23 — noctpoenue rpaduka Qynkimu, Ne 24 — 3anaya Ha BbI-
YHUCJIeHHe 10 TeoMeTpuu, Ne 25 — 3aaya o T€OMETPUU Ha J10Ka3aTenbCTBO, Ne 26 —
reoMeTpruyecKas 3ajada 1o reoOMeTPUH BBICOKOT'O YPOBHSI CIIOKHOCTH.

B kpuTepusix oneHMBaHHUs BBINOJHEHHUS 3aJaHUil ¢ Pa3BEPHYTHIM OTBETOM
NPOU30IILIH cepbe3Hble U3MEHEHHsI: KAX/A0e 3aJaHue BTOPOil YacTu Tenepb olie-
HHMBaeTcs B 1Ba 0aJuia.

MaxcuMaibpHBINA 0aut 3a padoTy B 1ienom — 32 (panee — 38). Cucrtema popmupo-
BaHUs o0mIero 0aia npeacTaBieHa B nprioskennu (Tabnwmma 1).

JI1st mosTydeHHs OJIOKUTENbHON AK3aMEHAIMOHHOW OTMETKH MO MATHOAIBLHOM
HIKaje yJanmmcs Heo0XoumMo Obl10 HabpaTh MUHUMYM 8 0alljioB, U3 HUX HE MEHee 3-
X 0ayuioB o MOAYJIO «Anredbpay, 2-x 6atoB mo moaynio «['eometpus» u 2-x 6amioB
no moayito «PeanpHas maremarukay. KoHTponbHBIE U3MEpUTENEHBIE MaTepUalIbl Tpe-
HUPOBOYHOTO 9K3aMEHA IMPOBEPSUIA YPOBEHb CHOPMHUPOBAHHOCTH 0Aa30BOM MaTeMaTu-
YECKON KOMIETEHTHOCTU YYalluXcs, a UMEHHO: BIAJCHUE OCHOBHBIMH aJTOPUTMaMU;
3HaHWE W TIOHMMAaHHE KIIFOUEBBIX DJIEMEHTOB COJEP>KaHUS MaTeMaTHUYeCKOro oopas3oBa-
HUsl (MaTEeMaTUYECKUX TOHSATHH, T€OMETPUUECKUX MIIOCKOCTHBIX (DUTYp, UX CBOMCTB H
MPU3HAKOB, MPUEMOB pPEIICHHs 33[a4 U Tp.); YMEHHE TMOJIh30BAThCSI MaTEMaTHUECKON
3aMKChIO; YMEHHE MPUMEHATh 3HAHUS K PEIICHUI0 MaTEMaTHYECKUX 3a/lad, HE CBOJIS-
UXCSl K TPSIMOMY TNPUMEHCHUIO alTOpPHTMa; YMEHHE TMPUMEHATh MaTEeMaTHUYCCKUC
3HAHUS B IPOCTEUIITUX MPAKTHYCCKUX CUTYAIUSIX.

Pacnipenenenne 3amanuii 1 COOTBETCTBYIONIMX PE3YJIbTATOB YYAIIUXCS IO CO-
JepKaTeIbHbIM MOy siIM B MypManckoil o6nactu B nepuoj ¢ 2015 mo 2016 r. npen-
cTaBiieHO B npuiokenuu (Tabmwuma 2).

CpaBHenue pe3ynbTaToB peneruiinonHoro OI'D mo maremartuke 3a 2014-2016
rosibl B MypMaHcKoii 00J1acTu TipeicTaBieHo B npuioxkenuu (Tabmuma 3).

AHanu3 pe3ysbTaTOB BBITIOJHEHUS 33JJaHUi TIEPBOM YaCTH MOKA3bIBAET, YTO y4a-
IITUECS JIy4Ille CIPABIISIIOTCS C 3aJaHUSIMU aJITOPUTMUYECKOTO XapaKTepa MPUMEpPHO Ha
28%, yem c 3agaHUSAMM Ha MMOHHMAaHHUE, IMIPAKTHYECKOe NMPUMEHEHNE WM PEIICHHUE 3a-
nad. Takass TEHICHIMS XapaKTEpHA JJI CICIYIONIUX COACPKATCIbHBIX JTUHUMN: anreo-
pandeckne nmpeoOpa3oBaHUs, pelIcHHE YpaBHEHUH, HEpaBEeHCTB. BriepBrie ¢ 3a1aHusIMU
MO0 TEOMETPUU YacTh | ydwammecs CHpaBWINCH JIydlle, YeM C anreOpandyecKuMy Ha
1,4%. TeM He MeHee KaKIblii BTOPOM JOIMYCKAET OUIMOKM WM HE YMEET pelllaTh Iuia-
HUMETPUYECKHUE 3a]]aUH.

bonee monoBunbl yyamuxcs (57,71%) npoaeMOHCTpHUPOBAIN BBICOKHI YPOBECHb
c(hOpMUPOBAHHOCTU YMEHHUI U HABBIKOB PEIICHUS 3a7a4 MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, T.e. MoayJs «PeanbHas Marematukay. J[MHaMuKa pe3ynbTaTOB BHITIOTHEHUS
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yuamumucs 3agad nepoid yactu KM 3a nocneanue 3 roxa npeacraBieHa B MPUIIO-
xenun (Tabmuna 4).

WuTepBan BBITTOJHEHHSI 3a/1aHUA 0a30BOTO YPOBHSI HAa PETICTHIIMOHHOM K3aMEHE
B 2016 1. coctaBun ot 22,2% mo 79,6%, B 2015 r. — ot 27,8% mo 82,6%. Jlonst yuammx-
Csl, BBITIOJHUBIINX 3aJaHus 0a30BOTO ypOBHs, cocTaBuia 57,86%, 4To BhINIE aHaO-
ruyHoro mnokasarend 2015 roma ga 10,20%.

Ha onTtumanbHOM YpOBHE YCBOEHBI CIEAYIOUIME NUIAKTUYECKUE EIIUHUIIBI CO-
JIep’KaHus Kypca MaTeMaTUKH 32 KypC OCHOBHOI'O OOIIET0 0Opa3oBaHUs: CTAHOBIICHUE
COOTBETCTBHUS MEX/TY MOJIOKUTCIBLHBIMU (OTPHUIATEIIBHBIMK) ICCATHYHBIMU IPOOSIMH U
TOYKaMH, W300paKEHHBIMUA Ha KOOPJMHATHOMN MPSIMOM; BBIMOJHEHUE JEUCTBUM C r'eo-
METPUYECKUMU (PUTYpaMU: HAXOXKACHUE JUIMHBI AUAroHaiIu pomMOa, N300paKEHHOTO HA
KJieT4aTo Oymare, U MPOBEACHHUE JOKA3aTEIbHBIX PACCYXICHUIN, YMEHUN OIICHUBATh
JIOTUYECKYIO TPABUIBHOCTh PACCYXACHHUI, pacno3HaBaTh OLIMOOYHBIE PACCYXKICHUS;
aHaJu3 JaHHBIX MPU PEIICHUU 3aJa4Ml C PEATbHBIM CIOKETOM, MPEICTABICHHOU Tal-
JIUYHO; OMKCAHUE C MOMOIIBI0 rpaduka GYHKIMU PEAbHBIX MPOLIECCOB U UX UHTEP-
MpeTarus.

JlomycTUMBIN ypOBEHb OCBOEHUSI y4eOHOIO Marepuana JIOCTUTHYT IO CIIEayro-
UM COJCPKATENIbHBIM OJIOKaM: «Apu]MeTHKay): HaXO0XIEHHWE 3HAYCHUS YKHCIOBOTO
BbIpakeHUs (0koJio 60% ydanuxcsi BEpHO ONPENETHIN MOPSIOK ASUCTBUI U BBINOJ-
HUJIM BBIYHMCIICHHUS C OOBIKHOBCHHBIMH JAPOOSMHU M IENbIMH YKciaamu); «CTereHb ¢ pa-
LMOHAJIbHBIM IOKA3aTEIEM»: HaX0XKICHUE 3HAUEHUS BBIPAXKEHUS, COAEPKALIETO CTENECHD
C OTPHUIIATENBHBIM MMOKa3aTeaeM (KaxIblii BTOPON yJaIlllMiCsl BEpHO MTPUMEHHUI CBOMCTBA
CTETICHH W BBIYHMCIIWII CTETICHb C OTPHUIATENLHBIM TToKa3aresneMm); «IlocienoBaTensHOCTH.
[Iporpeccum»: HaXOXKJIEHHUE N-TO YWIEHA YHUCIOBOW IOCIEAOBATEIBLHOCTH, 33aJaHHOU pe-
KyppeHTHO (0K0JI0 55% BEpHO HAUUIM KaXKAbI MOCJIEIYIOIUN YWIEH MOCIEI0BaTEIbHO-
CTH 4Yepe3 MpeabLaylvii, HaunHas ¢ 1-10); «DyHKIUHU, UX TPaQUKUA U CBOMCTBa»: KaX-
JbIA TPETUH yYallMiica 3HAeT aHAIUTUYECKYIO U Tpaduueckyto (GopMbl 3adaHUsl JTUHEH-
HOU (QYyHKIMU U €€ YacTHbIE ciiydan; «YeTbIpEXYroibHUKI», «OKPYKHOCTb, KPYI»: IPH-
MepHO Yy 60% ydammxcs copMHUpPOBaHbI KaK TEOPETUUECKHUE 3HAHUS, TaK U MpaKThye-
CKHME€ YMEHHS HaXOJIUTh JIMHEUHBIC, YTJIOBBIE JJIEMEHThI T€OMETPUIECKUX (Uryp (BbIYuc-
JATh TPAAYCHYIO MEDPY yIJIa TPEYTOJIbHUKA, BIMCAHHOIO B OKPYKHOCTb, C YIJIOM, OITU-
parolUMCsl Ha TUAMETpP, a TAKXKE BBIUHUCIATH IUIONIA/Ib KBaJpaTa 1o €ro CTOpoHe 4epes
nepuMetp); « TexkcToBble 3a7aur»: PeIIeHHe KOHTEKCTHOM 3a/1auM Ha MPOLEHTHI (TEM HE
MeHee 0KoJI0 42% ydamuxcsi He yMEIOT HaXOUTh IPOLUEHTHYIO Pa3HOCTh MEXTY UCXOA-
HbIM M KOHEYHBIM YHUCJIOBBIMH 3HAUCHUSIMU); «CTaTUCTHKa»: TOJIbKO 57% ywanmxcs
[IPY AaHAIN3E 3aJa4M C PEATBHBIM CIOKETOM, MPEACTABICHHOW HA AUArpamme, He JI0my-
CTHJIM OIIMOOK MPH U3BJICUCHUN U HHTEPIPETAIIN HH(POPMAITUH.

B xputHueckoil 30HE€ HAXOIUTCS OCBOCHUE CIIEIYIOIIMX JIEMEHTOB CTaHIAPTA:
pelieHue KBaJpaTHOTO YpaBHEHUS, 3HAHME U NPUMEHEHHE (DOPMysT COKPAIIEHHOTO
YMHOXEHUS U QJITOPUTMOB JICUCTBUN C MHOTOWICHAMHU U JPOOHO-pallMOHATLHBIMU BhI-
pPaXKEHUSIMH, a TAK)KE BBIYMCIUTEIbHbIE HaBbIKK (57% ydamuxcs He YCBOWUIIU 0a30BbIN
HA0Op aNrOPUTMUYECKUX JNEHCTBUMN, HE BIAJACIOT METOAAaMU PEIICHUS HEMOJIHOIO KBAa/l-
pPaTHOTO ypaBHEHUS, a y KaXKIOTO TPETHEro ydamierocs He c(opMUpOBaHbl HABBIKU
npeoOpa3zoBaHus alIreOpanyeckuxX U YMCIOBBIX BBIPAKEHUI, YTO Ha 6% XyKe MpOLLIO-
T'OJTHETO ITOKAa3aTeJIs); BEIYUCICHUE TEOMETPHUECKUX JIEMEHTOB (uryp no teme «Ilma-
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HUMETpHs TpeyroipHUKa» (okoso 80% ydyammxcs He YMEIOT MPUMEHSTh MOHATUHHO-
(GopMyIBHBIN anmapaT T€OMETPUH TPEYTroJbHHKA, HE 3HAIOT TEOPETHYEeCKOW 0asbl U
OMOPHBIX KOHCTPYKUWH IJJAHUMETPUH PABHOCTOPOHHETO TPEYIrOJbHUKA, MPU 3TOM
tobko 20% ydammxcs CMOTJIM BEPHO HAWTH JUIMHY CTOPOHBI PaBHOCTOPOHHETO Tpe-
YTOJILHUKA, MCIIOJIb3YSI CBOWCTBA €r0 OMCCEKTPHUCHI); MCCISIOBAaHIE MOJICIH PealbHON
CUTYyallMM C MCIOJb30BaHUEM aImmapaTa BEPOSTHOCTH M MPOBEJICHUE MPAKTUYECKHUX
pacu€toB 1o dopmyse (mpumepHo 44% ydamuxcst He BIaJICIOT METOJIOJIOTHEN peleHus
BEPOSITHOCTHBIX 3aJlay MPHU BHIOOPE OJIHOTO M3 BAPHUAHTOB (COIO3 «UJIM»), a TAKKe HE
YMEIOT BbIpaXaThb HEM3BECTHBIM KOMIIOHEHT U3 (POPMYIIBI M HAXOJIUTh €ro YUCIOBOE
3HAYCHUE).

B pesynbrare ananuza BeinosiHeHus nepBoil yactu KUM peneTuiimoHHoro sk3a-
MEHa BBIABIICHBI CJIEAYIOUIME CHCTEMHbIE OIIMOKM MU HEAOYETHI: BBIYMCIUTEIIbHBIC
OIIMOKH; OIMOKK Ha ypOBHE 0Aa30BbIX OINpPEAEIICHUI, CBOMCTB, (DOPMYJ, B TOM YHCIIE
CTEIIEHU; HEBJIAJICHUE TEXHUKAMU pEUICHUS KBAJIPAaTHBIX YPABHEHUN U JMHEWHBIX HE-
PaBEHCTB, B TOM YHCJI€ 1 HE3HAHUE CBOMCTB YHCIIOBBIX HEPABEHCTB; HEYMEHHE MEPEXO-
JIUTh OT rpauyeckoil (OpMbI 3aMHUCH YCIOBHUS K aHAJTUTUYECKON M HA000pOT; ciadboe
BJIaJICHUE TEOPUEH MPU PEIICHUH T€OMETPUYECKUX 3a]]a4, B OCHOBHOM C MPAKTUYECKUM
KOHTEKCTOM; HeBepHas (popMa 3amucu OTBETA: 3allMCh OTBETA B MPHUOJIMKEHHOM BHJIE
WINA B BUJE COKPAaTUMOM JIpOoOH, HEBEPHOE UCIOJIb30BaHUE CUMBOJIMKHU B 3aIIMCH OTBE-
TOB; ciaboe BiageHue (HOpMYJIbHO-TIOHATUHHBIM anmnapaTtoM no temam: «llocnenosa-
tenbHOCTH. [Iporpeccumn», «OkpyKHOCTh, Kpyr», «TpeyroipHuk»; ciaboe BianeHuE
METOJIaMH TOKJIECTBEHHBIX MTPEOOpa30BaHU U HAXOXKEHUEM 3HAYCHUI BBIpAKEHUH, a
TaK kK€ HE3HAHME MPABWI U aJITOPUTMOB JCHCTBUIN C YUCTOBBIMU U OYKBEHHBIMHU BBIpa-
KeHussMU. OCHOBHBIE MPHUUYMHBIL: (POPMAJIbHOE YCBOCHHE TEOPETHUECKOM COCTaBIISIO-
e Kypca MaTEMaTUKH; HEYMEHHE CTPOUTh MATEMAaTHYECKYH0 MOJENb 3aJa4H, B TOM
qucIie nepeBoy e€ yCiIoBHs Ha sI3bIK MAaTEMATHUKH.

[To3TOMYy yuHTETI0 MAaTEMATHKH 32 OCTABLIMICS MEPUOJT MOATOTOBKU YUAILIUXCS K
I'MA B dopme OI'D HeoOXonUMO OTpabOTaThb METOJOJIOTHIO PEIICHUS HECIOXKHBIX
MPaKTUYECKUX PACUETHBIX 3a]1ay, a TaK K€ 3a/1a4, CB3aHHBIX C OTHOLUEHUEM, IPOIOP-
LMOHAIBHOCTBIO BEJIMYUH, APOOSMU, MPOLIEHTAMH; MOJIb30BATHCA OLICHKOW U MPUKH]I-
KON MpH NPAKTUYECKUX pacueTax; MHTEPIPETUPOBATh PE3yJbTaThl PEIICHUs 3a7ad C
y4€TOM OTpaHUuYEHUH, CBA3AHHBIX C PEAIbHBIMM CBOMCTBAMH PacCMaTPHUBAEMbIX O0b-
€KTOB; HEOOXOAUMO OTpaboTaTh yMEHHUS periaTh MPAKTUYECKUE 3a/aduu, TpeOyromue
CUCTEeMAaTUYECKOro nepedopa BapHaHTOB; CPAaBHUBAThH LIAHCHI HACTYIUICHHSI CIIy4aliHbIX
COOBITUH, OLICHUBATH BEPOSITHOCTH CIIy4allHOTO COOBITHS, COTIOCTABIISITh U UCCIIEI0BATh
MOJEJIA PEAIbHOM CUTYallMH C MCIOJIb30BAHUEM allllapaTa BEPOSTHOCTU U CTATUCTHKH.
TpebyeT KOPPEKTUPOBKHU METOJMKA U3YyUEHUS U OLEHKU 3HAHUM ydyaluxcs TeopeTuye-
CKHX TIOJIO)KCHUU U OTPaOOTKM 0a30BBIX KOHCTPYKIHMH MJIaHUMETPHUUECKOW COCTABIISI-
IOLIEH Kypca MaTeMaTHKH, a TaKKe METOJMKa MpernojiaBaHusi TeMbl «PerieHue KoH-
TEKCTHBIX 3a1au» MPU U3YYEHUH BCEX COJIEpPKATEeNIbHBIX OJOKOB Kypca MaTeMaTUKU Ha
YPOBHE OCHOBHOT'O O0OIIEro 00pa3oBaHMUs.

3ananus Bropo yactu KM Obuin HampaBiieHbl Ha MPOBEPKY CIEAYIOMIMX Ma-
TEMaTUYECKUX KOMIIETCHIIMM yyaluxcs: BiajeHue (opMalibHO-OMEePATUBHBIM anred-
panvecKrM ammapaTroM; yMEHUE peniaTh KOMIUIEKCHYIO 3ajady, BKIIOYAIONIYIO B ce0s
3HAHUA U3 PA3IMYHBIX TEM KaK Kypca anreOpbl, TaKk U TeOMETPUU; YMEHUE MaTeMaTuye-
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CKM T'PaMOTHO 3alMChIBATh PELIEHUE 3a7aud, IPUBOJS MPU 3TOM HEOOXOAMMBIE TOSIC-
HEHUS U OOBSCHEHUS; BIaJICHUE IHUPOKUM CIIEKTPOM MPUEMOB U CIIOCOOOB paccyxke-
HHM, a TAaK)KE X KOMOMHAIIHIA.

JIlnHaMuKa pe3ysIbTaTOB BBIIOJIHEHUs Y4JallMMMCS 3aaaHui BTopon yactu KM
3a MMOCJIETHKUE TOIbI TIpeicTaBleHa B puioxenuu (Tabmura 5).

o ydamuxcsi, ClpaBUBIINXCS C 33JIaHUSMHU MOBBIIIIEHHOTO U BBICOKOTO YPOB-
HSl CJIIO)KHOCTM Ha PENeTHIIMOHHOM 3k3ameHe B 2016 r. B Mypmanckoil obnactu, —
7,86% (2015 r. — 7,5%): mo moxaymo «Amnredopa» — 10,06% (2015 r. — 8,7%); no mony-
aro «[eomerpusi» — 5,66% (2015 r. — 6,2%).

AHanu3 BBIMOJHEHUS 3aJlaHUM PETETUIIMOHHOTO SK3aMEHa IOoKa3ajl BJaJICHHE
yUYalMMHUCS Pa3HOOOpa3HbIM CIEKTPOM METOJIOB pelleHus 3ajad. Tak ywaniuecs npu
pelIeHn: TpoOHO-PaAlMOHATBHOTO YpaBHEHHUS MO0 BBOAWIN 3aMEHY MEPEMEHHOMU, JIU-
00 TIPUMEHSATN KJIACCUYECKYI0 CXEMY PEIICHHs, MPU PEUICHHMH TEKCTOBOW 3a/add Ha
PacTBOPBI COCTABIISIIA CUCTEMY YPaBHEHHMS, BhIpakas KOHIICHTPAIMIO KHUCIOTHI B pac-
TBOpAx, JTMOO HAXOMAs MAcCy KMCJIOTHI B paCTBOpAaX, €AMHUIIBI PEIIaIn 3a1aqy apudpme-
THYECKUM CTIOCOOOM; MPY HAXOKJICHWU BBICOTHI, MMPOBEACHHON K THIIOTEHY3E, IIpUMe-
HSUTM METOJ TUIOIIA[EH WU MPUMEHSUIM ONpeAesieHue W TpU3HAK MOAOOHUS MPsSMO-
YTOJIBHBIX TPEYTOJbHUKOB, WIIH BBIPAKAIN CHHYC OOIIETO OCTPOTO YIJia B MPSAMOYTOJIb-
HBIX TpeyrojibHuKax. Ho HeloBeeHne UCoab3yeMOoro MeTo/1a 0 KOHIIA PeIIeHUs 3a-
Ja4u 100 HAIMYME BHIYMCIUTEIBHBIX WU (PAaKTHUYECKUX OIMIMOOK MPUBEIH K TOMY, YTO
Ha OI'D monyuwnu cinepyomuii pesyibratr: 73,04 — 1m0 ydamuxcsi, HE PEIIMBIIAX
BEPHO YacTh 2.

BmecTe ¢ TeMm BBISIBICHO crieayroiiee. BoIMTyCKHUKH TTPOJEMOHCTPUPOBATIN He-
YMEHHUE. CTPOUTDH TpauKK CIOKHBIX (HYHKIHMA (0OJbIIas YacTh OIMIMOOK — HEY4ET 00-
JIACTH ompesiesieHus QYHKINK), a TaKKe UCCIe0BaTh 3aBUCUMOCTH TapaMeTpa OT B3a-
MMHOTO PACTOJIOKEeHHs TpaduKoB (DYHKIHHI, CTPOUTh U MCCIICOBATh MAaTEMAaTHICCKUC
MOJIETI TE€OMETPUUYECKUX 3a7ad (OCHOBHBIE OIIMOKH — HEBEPHOE MOCTPOCHUE TeOMET-
PUYECKON KOHCTPYKITMHU MO0 HEyMEHUE MMPUMEHUTh KOMOWHAIIUIO METOJIOB, CBOMCTB,
(bakTOB I HAXOXKACHHS JICMEHTOB B OKPYXKHOCTH, TPEYTOJbHUKE U MHOTOYTOJIbHUKE
C HCIMOJb30BAHMEM CBOMCTB KacaTelbHOM, CEKYIIEH, XOpJbl, paBHOOEIPEHHOTO Tpe-
yronbHUKa, TeopeMbl [Iudaropa, npu3HakoB U CBOWCTB MHOTOYTOJLHUKOB, TIPU3HAKOB
paBEHCTBA U MMOI00US TPEYTOJbHUKOB U MX CBOWCTB).

BOJIBIIMHCTBO yYaIIMXCs JOMYCTHIM OIIMOKW: BBIYHCIUTENIbHBIC (3amaHue No
21); B ompeneieHHH METOJa J0Ka3aTelbCcTBa U BbiBoja (opmyisl (3amanue Ne 25); B
MIPUMEHEHUH TPU3HAKOB MOJ00Us TPEYTrOIbHUKOB (3amanue Ne 26); B IOCTPOCHHUH Tpa-
¢duka crokHOU (PYHKITUHU, B TOM YHCIIC HEYYET UCKITIOUEHHBIX U3 00JACTH OMPEICICHUS
touek (3amanue Ne 23); B yCTaHOBJICHHM 3HAYCHHS MapaMeTpa MpU UCCISTOBaAaHUH KO-
JardYecTBa OOIIMX ToYek rpadukoB (GyHkimi (3amanue Ne 23); B MpoBeICHUM JT0Ka3a-
TEJILHBIX PACCYKICHUH MPH PelICHUH TeoMeTpruueckux 3amad (3amanus Ne 25, Ne 26);
OTCYTCTBHE MIOHUMAaHMsI CMbICIA 3aaun (3amanus Ne 25, Ne 26).

PexoMeHannm no noBbIIEHUIO KAY€CTBA MATEMAaTHYECKON MOATOTOBKY yUAIIUXCS
K FOCy/IapCTBEHHOM UTOrOBOM aTTecTanuu B popme OI'D
1. YVuurensm maTeMaTUKHU:



1.1. AxTuBH3UpPOBaTH PabOTY C OTKPHITHIM OAHKOM 3K3aMEHAIIMOHHBIX 3a/laHui
['MA-9 no maremartuke, ommyOJIMKOBaHHOM Ha oduimansHoM caiite denepanbHOro MH-
CTUTYTa MEJaroruueckux n3MepeHnii www.fipi.ru.

1.2. AxueHTHpOBaTh BHUMaHWE MIPHU OpraHU3alliy OBTOPEHUS Ha OTpaboTKe Oa-
30BBIX MOHATHUI, YMEHUI M HaBBIKOB 10 MaTeMaTuke (peoOpa3oBaHusi, CPAaBHEHUS BbI-
paXEHUI; IPUMEHEHHE CBOWMCTB CTENEHHU, apU(PMETUUECKOIO KBAJAPATHOTO KOPHS, HE-
PaBEHCTB, DJIEMEHTapHBIX (QYHKIIU).

1.3. IIpoBecTu TPEHUHIH IO POPMHUPOBAHUIO BEIUMCIUTEIBHBIX HABBIKOB.

1.4. Ilpu opraHu3ani NOBTOPEHMS COJEPKATEIbHBIX JUHUM: «MeToabl pere-
HUSl ypaBHEHUI, HEPABEHCTB U UX cucTeM», «lIpu3Haku paBeHCTBa M MOAOOUS Tpe-
YTOJIBHUKOBY, «Anre0Opandeckue BbIpaXeHUs, UX MpeoOpa3zoBaHus», «Pemenue 3amau
Ha MPOLIEHTHI U YaCTW» OTPad0TaTh METOABI PEIICHUS 337a4 Pa3HbIX THUIIOB.

1.5. Ilpu opraHuzanuy MOBTOPEHHS YBEJIWYUTH JOJIO: KOMIUIEKCHBIX 3aJaHUMH,
3a/laHuii KOMOMHUPOBAHHOI'O XapaKkTepa, a TaK K€ 3aJaHui ¢ HeCTaHAAPTHBIMU (hopmy-
JUPOBKaMH, JOMOJHUTEIbHBIMUA YCIOBHUSAMH, HA HCIIOIb30BAHUE HECKOJIBKUX MPUEMOB
P PELICHUH U 0TOOpE PELICHHMI; 3a1a4 Ha OTPA0OTKYy 0a30BbIX KOHCTPYKIMH U BKIIIO-
YEHUS UX B CUCTEMY 0o0Jiee CIO0KHBIX 3aIaHHM.

1.6. BxurounTs B cucreMy paOOThl C yYalIUMHCS CIEAYIOIINE TUIBl YpPOKOB!
«Ypok ofHOM 3a7aun» (0/JHA CIOXKHAs 3a/1a4a — pa3HOOOpazue METOJ0B €€ peleHus),
«YpOK OJTHOTO MeTOJa» (OJAMH METOJ — pa3HOoOOpa3ue THUIIOB 3a/lay, pPelIaeMblX 3TUM
METOJIOM), «YPOK «CIKETHBIX» 3a]a9.

2. JlupexTopam 00111e00pa3oBaTeIbHbIX OpraHu3aIuil:

2.1. Opranu3oBaTh NPOBEJCHUE MO3JIEMEHTHOIO aHaJM3a BBIMOJIHEHUS JK3ame-
HalMOHHOW paboThl peneturiionHoro OI'D no maTemaTuke.

2.2. OGecnednTh MPOBEACHNE MHCTPYKTAXKa ydaluxcs 1Mo padote ¢ 6maHKaMu U
MHCTPYKLIHUEM.

2.3. ObGecrnieunTh BBHITIOJHEHHWE pa0OUYUX MPOTpPaMM IO MaTeMaTHKE 3a KypC OC-
HOBHOTO 00111er0 00pa30BaHUs B YACTU MMOBTOPEHUS MaTepHUalia 0 TEMAaTHYECKUM OJ10-
KaM: pelleHre ypaBHEHUH, HEPaBEHCTB, CUCTEM, COJEPXKAIIMX MEPEMEHHYIO MOJ 3Ha-
KOM MOJYJIsl; pelIeHHe 3aJau ¢ MmapaMeTpaMu; YUCIOBbIE MOCIEI0BATEIbHOCTH; aireo-
pandecKre U TeOMETPUUECKUE METO/IbI PEIICHHS INIAHUMETPUYECKUX 3aad.

3. MyHULIUTIaTIbHBIM METOJIMYECKUM CIIy>k0aM MpH OpraHu3aluyd METOIUYECKON
paboThI C YUUTENIMU MaTEMaTHKU:

3.1. IIpoBecTu MO3IEMEHTHBIN aHAJIN3 BHIMOJIHEHUS YYallUMUCA 3K3aMEHAIMOH-
HOH paboThl peneTuimonHoro OI'D o MmaTeMaTHKe.

[TpoaomxuTh paboTy O METOAMYECKOMY COMPOBOMKACHUIO MOJIOJBIX U MaJIO-

OIIBITHBIX II€AAaroros, y‘IHTCHCﬁ IITKOJI, pa6OTa}OH_II/IX B CJIOKHBIX COOMAJIbHBIX YCIIOBUSAX.
H.A. Manaxosa, cmapwuii npenooasamens

Kagedpsl npenodagarus 0oueodpas’08amenbHuIX NPeoMemos

TAVIITIIO MO «Hncmumym pazeumust 00pazo8anus»


http://www.fipi.ru/

Cucrema popmupoBanus oduiero d6ana

Tabmura 1.

Monynb «Anredpa»

MaxkcumaabHOE KOJIMYSCTBO OAJIJIOB

MaxkcuManbHOE KOJIUYECTBO

3a OJHO 3aJaHUE 0aJUIOB
Yacts 1 Yactp 2 3a mo-
3aygacte | 3a4acTthb .
Ne 1-8 Ne 21 Ne 22 Ne 23 1 2 b
B LIEJIOM
1 2 2 2 8 6 14

Monayne «I'eomerpusi»

MaxkcumMaabHOE KOJIMYSCTBO OAJIJIOB

MaxkcumManbHO€ KOJIUYECTBO

3a OJIHO 3aJIaHHE OaIoB
Yacts 1 Yacts 2 3a Mo-
3agacte | 3a4acThb
TTyJ1b
Ne 9-13 Ne 24 Ne 25 Ne 26 1 2
B 1IEJIOM
1 2 2 2 5 6 11

Monyns «PeanbHast MaTemMaTuKa

MakcuMaiibHOE KOJTUYECTBO
MakcuMaIbHOE KOJIMYECTBO OAJIIIOB

0
3a oxHo 3ananue (Yacts 1, Ne 14-20) aJl1os

3a MOJyJIb B LIEJIOM
1 7

Tabauna 2.
Pe3ynbpTarhl BEIMOTHEHHS yYalIUMKCS 3aJaHUM YK3aMEHAIIMOHHOMN

paboter OI'D B 2015 r. u penerunmonnoro OI'D B 2016 T.

Mo COACPKATCIbHBIM MOAYJISIM

. Jong yqamuxcs, cupaBuBLIuxcs ¢ 3agaHuem (%)
ConeparenbHblii oI 2015 . Penernimonnsnii OI'D 2016 1.
MOJTYJTb
Yacts 1 Yactp 2 Yacts 1 Yactp 2
Monynb 86,6 28,0 57,25 10,06
«Anrebdpax»
Monynb 82,4 17,5 58,62 5,66
«I'eomerpus»
Mopynb 84,7 - 57,71 -
«PeanbHas
MaTeMaTHUKaY




Tabmuma 3.

CpaBHeHue pe3ynbTaToB penetuinoHHoro OI'D no maremaruke

3a 2014-2016 roxer B MypMaHcKoii o0s1actu

2014 1. 2015 . 2016 r.
J10J1s1 y4aCTHUKOB, BBITIOJTHUBIIIUX 0,11 0,90 2,45
6omnee 80% paboThI
JloJis y9aCTHUKOB, BBITTIOTHUBIITUX 0,00 0,03 0,02
100% paboTbl
JloJis y9aCTHUKOB, HE PEITUBIITNX 86,88 75,58 73,04
4yacTh 2
[IpoueHT BBIMOJHEHHBIX 33/ IaHUI 26,93 83,03 38,26
[IponeHT BBIMOTHEHHBIX 3a/JaHUM 44 .34 52,32 34,13
JloJisl yHaCTHUKOB, HAOpaBIIUX 8 U 10,09 14,01 6,75
0oJiee MepBUYHBIX OAJIOB, HO HE BbI-
MOJIHUBIIIUX YCIOBUE «3-2-2%» U T0-
JYYIUBIINX OLICHKY «2»

Tabmua 4.

Pe3ynbTaThl BBINOJIHEHUS yYAIIUMUCS 3aJaHUM ITIEPBOM YacTH

1o cojiepkarenbHbM Moaysim B 2014-2016 rr.

Homnst yyamuxcs,
cripaBuBLIUXCS € 3aganusmMu KUM

o
0 ) (%)
na- Coneprxanue 3agaHust TemaTuueckuii OJI0K 2014 rox 2015 rox 2016 rox
(penetunu- | (pemetnnun- | (peneru-
HUA OHHBIN OHHEBIN IIMOHHBIN
9K3aMEeH) 9K3aMeH) | JK3aMEH)
Monyne «Anredpa»
1 Haxoxxnenune 3HaueHus 4uc- Yucia 1 BEIYUCICHUS 59,4 60,1 60,23
JIOBOT'O BBIPAKEHUSA ITYTEM
BBIIOJIHEHUS BEIYMCICHUH U
npeoOpa3oBaHUA
2 YcTaHoOBIIEHUE COOTBETCTBUS | Yuclia U BEIYUCICHUS 77,1 80,3 76,66
MEX]TY TTOJIOKHUTEIILHBIMHE, OT-
pHUIATENEHBIMU JPOOSIMH U
TOYKAMH, U300paXKEHHBIMU Ha
KOOPJAMHATHOU IIPSIMOI
3 [IpeoOpazoBanue BeIpaxeHus, | AnreOpandeckue 57,5 43,5 50,42
COJIepIKaIIero CTeIeHb BBIPKEHUS
4 Pemienne HenoaHOTO KBajipaT- | YpaBHEHUS, HEPABEH- 27,6 445 42,95

HOT'O YPaBHEHHUSI

CTBa, CUCTCMbI




5 VYcraHoBneHre cOOTBeTCTBUA | DyHKIMH U rpaduKu 41,2 43,2 65,57
MEXy rpaguKaMu JIMHEWHBIX
GYHKIMA 1 UX aHATUTHYC-
CKHUM 3aJaHuEM
6 Haxoxnenue N-ro wiena yuc- | YucIIoBBIE ITOCIIE[0BA- 61,9 55,6 55,26
JIOBOM MOCICA0BATEILHOCTH, TEJILHOCTH
3aJIaHHON PEKYPPEHTHO
7 | IlpeoOpazoBanue anrebpanye- | AnreOpanyeckue Bbl- 37,0 36,5 42,68
CKOT'O BBIPQKCHUS U HAXOXK- paxeHus
JICHHE €T0 3HAUCHUS
8 Pemenue nuHeliHoOTO HEpa- YpaBHeHUsI, HEpABEH- 40,5 52,5 64,24
BEHCTBa CTBa, CUCTECMBI
Monyins «I'eomerpusi»
9 Brinonnenue aecTBuii ¢ reo- | MHOTOYTrOJIbHUKH 64,0 42,0 22,22
METPUYECKUMU PUTYPAMHU:
HAXO0XJICHUE JJINHBI CTOPOHBI
PaBHOCTOPOHHETO TPEYTOJIb-
HUKA 10 er0 OUCCEKTPHCE
10 | Bemonaenwue neictBuii ¢ reo- | OKpyKHOCTh, KPyT 31,4 23,6 56,58
METPUYECKUMU PUTYPAMHU:
BBIUHCIICHHUE IPATyCHON MEPBI
yria TpeyrojbHUKa, BITUCAH-
HOTO B OKPY>KHOCTb, C yTJIOM,
OTMPAIONITUMCS Ha THAMETP
11 | BeimonHeHue AeCTBUM ¢ T€0- | MHOTOYTOJIBHUKHI 18,4 22,6 67,82
METPUYECKUMHU PUTYPAMHU:
HaXO0XKJeHUE IIOIAA1 KBaI-
para 1o ero nepuMeTpy
12 | BemonHeHue neicTByi ¢ Teo- | M3Mepenne reoMeTpu- 74,2 443 73,45
METPUYECKUMU PUTYPAMHU: YECKHUX BEJINYHNH
HaXO0XKJEHUE JJIMHBI JUaroHa-
a1 poMOa, n300pakEHHOro Ha
KJIeT4yaTou Oymare
13 | IlpoBenenue qoka3zaTenbHBIX I'eomeTpuueckue pu- 22,1 52,5 73,03
pacCy X I€HUI, YMEHUS OLIEHU- | TYpbl U UX CBOWCTBA
BaTh JIOTHYECKYIO TIPABUIIb-
HOCTb PAaCCYXJIECHUH, pacIo-
3HaBaTh OMIMOOYHBIE PACCYXK-
JICHUS
Monayns «PeanpHast MaTeMaTHKa
14 | Anaim3 naHHBIX Tpu pemeHud | CTaTUCTHKA U TEOPHS 77,8 71,5 85,87
3a/1a4y¥ ¢ peaibHBIM CIOKETOM, | BEPOSITHOCTEH
MIPEICTABICHHON TaOJIHMYHO
15 | Onucanue c NOMOIIBIO Ipa- CratucTtuka u Teopus 74,4 77,8 79,56
¢buka QyHKIIUU peaTbHBIX BEpPOSITHOCTEH
MIPOIIECCOB U UX HWHTEPIIpPETa-
LU
16 | PemeHue mpakTHYECKOH BBI- Yuciia 1 BEIYUCICHUS 25,5 27,8 57,21

YUCIUTEIbHON 3a1aUl Ha




MIPOLIEHTHI
17 | Pemenne nmpaktudeckoii 3aga- | ['eomerpuueckue du- 14,6 51,3 38,14
M Ha HAXOXJICHUE JUIMHBI OT- | TYPHI M KX CBOMCTBA
pe3ka
18 | Ananu3 peanbHBIX YUCIOBBIX | CTaTUCTHKA U TEOPHS 93,3 82,6 56,86
JIAHHBIX, TIPEACTABICHHBIX HA | BEPOSITHOCTEH
JUarpamme
19 | UccnenoBanue Mojaenu peanb- | CTaTUCTHKA U TEOPHS 37,4 30,3 44 87
HOM CUTYallUH C UCIIOIh30Ba- | BEPOSITHOCTEH
HUEM armapaTa BepOSITHOCTH
20 | OcymecTBiaeHre mpaKkTuye- AnrebpandyecKkue BbI- 62,3 37,5 41,48
CKUX pacy€ToB 1o Gopmyiie pakeHUsl
Tabmmma 5.
Pe3ynbTaThl BRINOJHEHNS yYaIIUMUCS 3aJaHUN BTOPOU YaCTH
10 cofiepKaTesIbHbIM MOysiM B 2012-2015 rr.
Hons yvamuxes,
CIPABHBIINXCS C 3a/IaHUSIMU
Ne TemaTuueckuit (%)
3a1a Coneprxanue 3agaHus 610K 2014 r. 2015 . 2016 .
HUS (penetunu- | (peneTunu- | (pemeTUIIN-
OHHBIH JK- OHHBIN JK- OHHBIN JK-
3aMEeH) 3aMEH) 3aMeH)
Monyne «Anredpay
21 | Pemenne qpoOHBIX paIyo- YpaBHeHus1, He- 12,1 16,6 23,51
HAJIbHBIX YpPaBHEHUU paBEHCTBA,
CHCTEMBI
22 | [loctpoeHue u uccneaoBanue | TeKCTOBBIE 3a- 1,4 3,8 2,67
MaTeMaTUYECKON MOJIEIIH nauu. Beipaxe-
TEKCTOBOM 3a/1a4Ml Ha MPO- HUs. YpaBHe-
[IEHTHYIO KOHIICHTPAIIHIO HUsI, HEPABCH-
KHCIIOTHI B PACTBOPE CTBa, CUCTEMBI
23 | Iloctpoenue rpaduka ciox- | OyHKINU U 0,3 5,7 4,01
HOU (YHKIMU U ompesesieHne | rpaduku
KoadumeHTa M y npsimoi
Y=M npu onpeaencHu ux
B3aMIMHOT'O PACIIOJIOXKCHIS
Monyns «I'eomeTpusi»
24 | BeimonHeHue NeWCTBUA C OKpYy>KHOCTb, 19 75 11,36
reoMeTpuuecKuMu (urypa- kpyr. Tpe-
MU: BBIUYMCIICHHUE JUTUHEI BBI- | YTOJBHHUK
COTBI MIPSIMOYTOJILHOTO Tpe-
YTOJIbHUKA, POBEAEHHOM K
€ro TUIIOTEeHY3€, 10 ero Kare-
Tam
25 | IlpoBenenue nqokazatenbHBIX | MHOTOYroJbHH- 1,5 10,3 5,49
pPacCy X IEHUI OTHOCUTEIIBHO | KU

CYMMBI IIOIIAJIEH TPEyroJib-

10




HUKOB U IUIOLIAIA TPaNeLuu
(mokazaTenbCTBO (OPMYIIHI)

26

Brimonnenne nefcTBUi ¢
reOMETPUUYECKUMH (PUTypa-
MH: HAXO0KJICHUE PACCTOSHUS
MEXK]1y IPSMBIMH, PACIIOJIO-
JKCHHBIMHU B OKPYKHOCTSIX U
KacaronIuxcsl BHETHUM o0Opa-
30M

TpeyrojbHUKH.
OKpY>KHOCTb,

Kpyr

0,1

0,6

0,14

11



