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MeToanyeckue peKOMeHIaAuu

Anre0Opa 1 Hadajga MaTEMaTHIECKOTO aHAIN3a,
0a30BbIN YPOBEHB CI0KHOCTH

3apanus 1, 2, 4, 5 oTHOCATCS K 33JlaHUsIM 0a30BOTO YPOBHS U BBITIOJIHSIOTCS
OOJIBIIIMHCTBOM YYaCTHUKOB 3K3aMEHa. Y POBEHb BBINIOJIHEHUS 3a1aHusi 7 6a30BOTO
YPOBHSI HHW)KE, Y€M YPOBEHb BBINIOJHEHHs 3amanud 1, 2, 4, 5. Paccmorpum
TUIMIAYHBIE IPUMEPHI 33JaHUN 1 IPOKOMMEHTHUPYEM PEe3yJIbTaThl UX BBITIOJIHEHHUS.

3aganue 1.

3amanue  mpoBepsieT  CPOPMUPOBAHHOCTH  YMEHHUS  HCIOJIb30BaTh
npuOOpETeHHbIE 3HAHUS W YMEHHUS B TMPAKTHYECKOM JEATEIBHOCTH U
IIOBCEHEBHOM KU3HU.

3anaHue BHITIONHSIETCS Ha ypoBHE 87,5/97,9%1 .

JIsi BBINOJIHEHUSI ATOTO 3aJaHUsl BBITYCKHUK JODKEH YMETh BBITOJIHSTH
apupMeTHiecKue ACHUCTBUS € IeibiIMH YuciaaMu. [IpoOGiaeMbl y y4YacCTHHUKOB
BO3HUKAIOT HA CTAJIUM UHTEPIPETAIIMHU TOJYUYEHHBIX PE3yJIbTaTOB.

3amanue 2.

3aganue  mpoBepsieT  CHOPMUPOBAHHOCTb  yYMEHHUS  aHAIU3UPOBATH
JMarpaMMbl U Tpaduku.

OHo BoITIONHSIETCS HA YpoBHE 99,1/99,9%.

JI71s1 BBIMOJIHEHHS 3TOTO 3aJlaHUsl BBIMYCKHHUK JOJKEH HAaWTH Ha 33aJaHHOM
WHTEpBaje HauOOJbIlIee 3HAYCHHE TMPEACTaBICHHOW TpapUUYecKd BEITUUUHBI.
[IpoOnembl y y4acTHUKOB BO3HUKAIOT B OCHOBHOM M3-32 HEBHUMATEJILHOTO YTECHUS
YCJIOBUS 3a/1a4H.

3ananue 4.

3ananue poBepseT CHOPMUPOBAHHOCTH MOHSATUS «BEPOSTHOCTHY U YMEHUS
HaXOJUTh BEPOSITHOCTb B MPOCTHIX CUTYAITUSX.

3anaHue BhITIONHSETCSA HAa ypoBHE 88,8/99,6%.

[IpoGiembl y  y4aCTHHKOB  BO3HUKAIOT  HM3-3a  HEJOCTATOYHOU
c(hOpMUPOBAHHOCTHU MOHSITHUS «BEPOSITHOCTH COOBITHSI.

3ananue 5. Haitgure KOpeHb ypaBHEHHUS.

3ajaHue CBOJUTCS K PEHICHUIO JIMHEHHOTO YpaBHEHHS U IPOBEPSET
c(hOpMUPOBAHHOCTh YMEHHS pellaThb ypaBHEHHE C TEPEMEHHOM I10J] 3HAKOM
KBaJIpaTHOTO KOpPHsS, a TakKe 3HAHHWE ONpeleTeHUus apuPpMEeTHIECKOTO
KBaJpaTHOTO KOPHSI.

3ananue BBITIONHSIETCS Ha YpoBHE 84,7/99,7%.

[IpoOneMbl y yYacTHHKOB 4Yallle BCETO BO3HUKAIOT TIPU BBIIOJTHCHUH
apu(PMETUICCKUX JTCHCTBUM.

3ananue 7.

3amaHue TMpOBEPSET 3HAHUE CBSI3M MEXKIY XapakTepoM MOHOTOHHOCTHU
(GyHKIMU ¥ 3HAKOM €€ TIPOU3BOIHOM, YMEHUE 10 Ipa@uKy MPOU3BOAHON PYHKIIUU
OXapaKkTepu30BaTh CBOMCTBA caMOM (DYHKIIHUU.

3anaHue BbITIONHSIETCS Ha ypoBHE 23,9/94,7%.



[IpoOneMbl y y4aCTHUKOB BO3HHMKAIOT B OCHOBHOM H3-32 HE3HAHMSI CBOWCTB
MPOU3BOJHOM, ONIMOKM MPU HMHTEPIPETALMH YCIOBUSA, BBI3BAHHON OTCYTCTBHEM
HAaBBIKOB (DYHKITMOHAJILHOTO YTCHHUSI.

Xapakrepusys TIpynny 3aiaHuid -8 B 1€JI0M, MOYXHO OTMETUTB, YTO
OTCYTCTBYIOT CYLIECTBEHHBIE OTJIMYMSA MEXAY pe3yJbTaTaMU BBINOIHEHHUS 3THUX
3aJlaHAl YYaCTHUKAaMU c1a00M U CUIIBHOW TPyIII.

Anrebpa u Hauajga MaTeMaTHYECKOTO aHAJIH3a,
MOBBIIIEHHBIN YPOBEHB CIO0KHOCTH

3aganus 9-12, 13, 15, 17 oTHOCATCA K 3alaHUSAM TOBBIIICHHOTO YPOBHS U
YYaCTHUKAaMH 5K3aMeHa co ciaboi mnoArotoBkod (rpymma 1) BbIMOMHSIOTCA
3HAUUTENBHO XYyXKE 3aJlaHuil yactu 1. 7

3ananue 9.

3amaHue mposepsieT cHhOPMUPOBAHHOCTh YMEHMSI 1O 3aJaHHOMY 3HAUEHUIO
OJTHOM TPUTOHOMETPUYECKOW (PYHKUIMU HAXOAWTH 3HAYEHUE JIPYrol (QyHKIHMH C
MCITOJIb30BAHUEM OCHOBHOT'O TPUTOHOMETPHUYECKOTO TOXKAECTBA.

3anaHue BBINOJHAETCA Ha ypoBHE 25,2/96,7%. IlpobieMbl y y4aCTHHUKOB
OOBIYHO BO3HMKAIOT MPH BBINOJHEHUN apU(PMETUYECKUX AEHCTBUN U ONPENEIECHUN
3HAKa TPUTOHOMETPUYECKON (PYHKLIHH.

3amanue 10.

3aganue  mpoBepseT  CHOPMUPOBAHHOCTb  YMEHHSI  HCIOJb30BaTh
NpUOOpPETeHHbIE 3HAHUS W YMEHUS B TMPAKTUYECKOM JEATEIBHOCTH U
MOBCETHEBHOM JKU3HU, B YACTHOCTH — MPUMEHSATH TOTOBYIO (hOPMYJy B pacyeTax.
[Tomumo mnpsMoro mnpuMeHeHUs (Gopmysbl, TpeOyeTcss peluTh NpocTeiiiee
MOKa3aTeJIbHOE YpaBHEHHUE.

3ananue BwIMoOIHsETCS HA ypoBHE 32,7/98,3%. [lpu pemiennn 310 3aaauu
npoOJemMbl y yYaCTHUKOB 4Yallle BCEr0 BO3HUKAIOT HA JTare YTCHHUS YCJIOBUS
3aJlayd WIH MPU MOJICTAHOBKE JTAHHBIX B JOpMYyILy.

3amanue 11.

3aganue  mpoBepseT  CPOPMUPOBAHHOCTH  YMEHMS  HUCIIOJIb30BaTh
npuOOpEeTeHHbIE 3HAHUS W YMEHHUS B MPAKTUYECKON JEATEIBHOCTH U
MOBCEAHEBHOMN KM3HM. JlJIs BBIMOJHEHUS 3TOrO 3aJaHus HY>KHO YMETh pelaTh
TEKCTOBYIO 3314y Ha JIBH)KCHHE.

3aganue BoITIONHAETCSA Ha ypoBHE 21,5/95,0%.

3ananue 12.

3amanue  mpoBepseT  CPOPMHUPOBAHHOCTh  YMEHHS  HCHOJIb30BaTh
MPOU3BOJHYIO IS UccienoBaHus (GyHKIMH. [ BBIMOTHEHUS STOTO 3aJaHUS
HY’)KHO 3HaTh CBSI3b MPOM3BOIHOM CO CBOWCTBAMHU (YHKIIMM W YMETh HAXOIUTh
MIPOU3BOIHYIO (PYHKITHH.

3anmanue BHITIONHSIETCS Ha ypoBHE 8,8/85,0%.

3amanue 13.

3ananue IPOBEPSIET c(hOpMHUPOBAHHOCTh YMEHHI pemarb
TPUTOHOMETPUUECKOE YPAaBHEHUE U OTOUPATh KOPHU, MPUHAJIKAIINE YUCITIOBOMY
oTpe3Ky. 3afaHue BoinoaHseTcss Ha ypoBHe 0,2/94,4%.



DTO 3aJJaHH€ PEIIAIOT BBIMYCKHUKU C OTJIMYHOW M XOpOWIEH MOJATOTOBKOM,
BBIITYCKHUKH €O CJabOW TOATOTOBKOM K A3TOMY 3aJlaHHMIO, KaK MpPaBUIO, HE
MPUCTYTAIOT.

3ananue 15.

3amanue nmpoBepsieT CYOPMUPOBAHHOCTH YMEHHUSI peliaTh HEPABEHCTBA.

DTO 3aJ]aHHi€ PEIIAlOT BBIMYCKHUKU C OTJIMYHOW M XOpOIIEH MOJTrOTOBKOM,
BBIITYCKHUKH €O CJabOW TOATOTOBKOM K 3TOMY 3a/laHMIO, KaK MpPaBUIIO, HE
MPUCTYTAIOT.

Huszkuii npoLeHT BBINOJHEHUS 3aJaHusl 15  CBHIETEIBCTBYET O
CYILIECTBYIOIIEH MPOOJIEME — MacCOBOM OTCYTCTBHM Y y BBIIYCKHHUKOB CpEIHEM
IIKOJIBl YMEHHS pelliaTh HEpaBEHCTBA BOOOIIE (HE TOJBKO JOrapudMUUYECKHE).
OcHoBaHueM Il TaKOrO BbBIBOJA SIBISIETCA XapakTep THUIUYHBIX OIIUOOK,
JOMYIIEHHBIX B PEIICHUH KBAJpaTHBIX, JPOOHO-PAIIMOHAIBLHBIX HEPABEHCTB U
CUCTEM JIMHEUHBIX HEPABEHCTB, a TAK)KE MPU MPUMEHEHUN METO/Ia UHTEPBAJIOB.

Samanne 17.

3aganue  mpoBepseT  CPOPMUPOBAHHOCTH  YMEHMS  HUCIIOJIb30BaTh
NpUOOPETEHHBIE 3HAHUA W yMEHUS B TMPAKTUYECKOM JEATEIbHOCTH U
MOBCEIHEBHON >KM3HU. JIJIsI BBIMOJHEHUS] 3TOTO 3aJlaHUsl HYXXHO COCTAaBUTH
MaTeMaTUYECKYI0 MOJENb MO TEKCTY 3aJayd. 3aJaHue BBIMOJHACTCS Ha YPOBHE
0,03/89,7%.

Anre0Opa 1 Hauaja aHaJIN3a, BEICOKUI YPOBEHB CIIOKHOCTH

K 3amaHusiM BEICOKOTO YPOBHS CJIOKHOCTH OTHOCSTCS 3ananus 18 u 19.

3ananue 18.

3amanue mpoBepseT  CHOPMUPOBAHHOCTH  YMEHHUNW  KOMOMHHPOBATH
pa3JIMUHbIC U3YUYEHHbIEC AITOPUTMBI JIJIS1 PEIIECHUS 3a7a4, UCII0JIb30BaTh Pa3IMYHbIC
METO/IbI, BKJtouas rpaduueckue. (s pemieHus 3amadyum HEOOXOIUMBI pa3BUTAas
MaTteMaTu4eckas KyJIbTypa, YMEHHE MPOBOJUTH MCCJIECIOBAaHUE CHUCTEMBI
YPAaBHEHHUM HA COBMECTHOCTh M KOJUYECTBO PEIICHUMN. 3a/laHUE BBITIOJHAETCS HA
yposne 0,0/27,9%.

3amanue 19.

3anaHue MPOBEPSIET c(hOpMUPOBAHHOCTH YMEHUS MIPUMEHATh
MaTeMaTUYECKHE 3HAHUS JUIs pelieHus 3a7ad. 3aJaHue BBITIOJIHICTCS Ha YPOBHE
0,9/38,6%. IlokazaTenu BBINOJHEHUS JAHHOTO 3aJlaHUs CYILIECTBEHHO BBIPOCIIH,
MOKa3bIBast POCT JIOTUYECKOU KYJIbTYPhI BBIITYCKHUKOB.

["'eomeTpusi, 6a30BbIN YPOBEHD CIOKHOCTU

3amanus 3, 6, 8§ OTHOCATCS K 3a7aHUsSIM 0a30BOTO YPOBHS M BBHITIOJHSIOTCS
3HAUUTEIHHO XYyKe alreOpandecKux 3aaHnuii 0a30BOTO YPOBHSI.

3ananue 3.

3amanue mpoBepsieT CHOPMUPOBAHHOCTH YMEHHS BBIMOJIHATH JCHCTBUS C
reoMeTpudeckumMu Qgurypamu. s BbIIONHEHMS 3aJaHusi TpeOyercs 3HaHUe
CBOMCTBA CpeAHEN JIMHUM TPEYTOJIbHUKA U YMEHHE HAWTHU HY)KHbIC DJIEMEHTHI Ha
YEPTEKE.

3anaHue BBITIONHSIETCS Ha ypoBHE 75,7/98,5%.

3amanue 6.



3ananue mpoBepsieT CPOPMUPOBAHHOCTh YMEHHMS BBINOJHATH ACHCTBUS C
reoMeTpuueckumMu ¢urypamu. JIJis BBIMOTHEHUS 3alaHus TpeOyeTcs 3HaHWE
CBOMCTBA BIHCAHHBIX YIJIOB U CBOMCTBA BIMCAHHOIO YETHIPEXYTObHUKA. 3aIaHUE
BBITNIOJIHSIETCS Ha ypoBHE 32,1/93,6%.

3ananue 8.

3amanue TpoBepsieT CHOPMUPOBAHHOCTH YMEHHS HAxXOIUTh Ha YEePTEkKe
AJIIEMEHThl MHOTOTPaHHUKA, IMPOCTPAHCTBEHHOE BUACHHE U IPOCTPAHCTBEHHOE
MbllieHne JIis BBIMOMHEHUS 3aJaHus TpeOyeTcs yMEHHUE HaXOJUTh OOBEMBI
MPU3MBI.

3ananue BoinonHseTcs Ha yposHe 40,7/97,7%. ABCCB AD 10

['eomeTpusi, MOBBILIEHHBIN YPOBEHb CIIOKHOCTH

3aganus 14 u 16 OTHOCATCS K MOBBIIIEHHOMY YPOBHIO CIIO)KHOCTH. OTH
3aJlaHus penIaloT B OCHOBHOM ydacTHUKHU EI'D, mpereHayrone Ha BEICOKUHN Oall.
VYcnenHoe BBIMOIHEHUE ATUX 33JaHUl BO3MOXKHO TOJIBKO MPU CUCTEMATHYECKOM
W3yUYCHUH Kypca reomerpuu. HarackuBaHus Ha 3aJaHus, BCTpPEYaBIIHMECS B
IPOLUIBIE TOJABI, YEM TIpemar MHOTHME YYMTENs Ipu noAroropke k EID,
HeZocTaTo4HO. [locne Takoi «IOArOTOBKM» CTapIIEKIaCCHUK, HAYYEHHBIM peraTh
MPOLJIOrOTHHAE 337]a4H, BCTPEUAETCS C 3a7a4eil, KOTOPYIO OH MpPEXJe HE pelial, u
HE MOKET MOJIOWTH K HEW, MOCKOJIbKY y HEro OTCYTCTBYIOT HAaBBIKM aHAJIU3a
YCJIOBHSI U T€OMETPUUECKON KOH(UTypalnK, TOMCKA U CUHTE3a pelleHus. Bmecto
ATUX BAXXHEHIIUX HABBIKOB OH MMEET JIUIb HABBIK Y3HABAHWS 3HAKOMOM 3aa4u U
CJI€IOBaHUS 3ayYCHHOMY AJITCOPUTMY .

['eomerpuueckas 3amaya 14 (crepeoMeTpusi) TMOBBIIIEHHOTO YpPOBHSA
CJIO)KHOCTH UMEET HU3KHUM MPOIICHT BBITIOJHEHUS (CPEIHUN MPOIICHT BHITIOJHEHUS
— 2,5), 4YTO CBHUJETEIBCTBYET O HEC(HOPMUPOBAHHOCTH Y OOJBIINHCTBA
BBIITYCKHUKOB YMEHHS CTPOUTh M300pa)KEHWsS MHOTOTPAHHUKOB M CEUYCHUS
MHOTOTPAHHUKOB TUIOCKOCTSIMU, KOMOWHUPOBATh PA3IUYHBIE METOJbI PEIICHUS
3alad  C HCHOJb30BAHMEM CBOMCTB (UIYp, TIOJIb30BaThCS BEKTOpPAMH U
KOOpJIMHAaTaMHu JJis pemeHus: 3agad. Oco0o cienyeT OTMETUTh MAacCOBBIE
JIOTUYECKUE OIIMOKHU TP JI0KA3aTEeNbCTBE reoMeTpuueckux (aktoB. Metoauka
OOy4eHHs] CTApUIEKJIACCHUKOB PEIICHUIO CTEPEOMETPUYECKUX 3adad JOJDKHA
MEHATHCS 3a cueT 0oJjiee IIMPOKOIO HMCIOJIb30BaHUS 3a]ad Ha IMOCTPOEHHE, Ha
JIOKA3aTelIbCTBO Ha OCHOBE YBEPEHHOI'O BIAJIEHUS MAaTepuajoM Kypca
MJIAHUMETPHUH.

Cpennuil npoueHT peuieHus 3agadn 16 no mianumerpuu (3,8) HECKOIBKO
BHINIIE, YeM Yy cTepeomeTpudeckoit 3amaun 14. Hanuume B yactu 2 npoduiabHOTO
EI'D 3agaun o reoMeTpuu MOBBIIEHHOTO YPOBHS CJIIOKHOCTH U MTPEEMCTBEHHOCTD
B reomerpuueckux yactsax OI'D m EI'D mpuBenn kK HaMETHBUIEMYCS POCTY
pE3yIbTATOB BHITIOJHEHUS TUTAHUMETPUUYECKON 3a7aun Ha 16 JuHNH TPO(HIBHOTO
EID.

Tem He MeHee, 3aigaun 14 u 16 110 reoMeTpun 10 CUX MOP PELIAIOT TOJIBKO
HanOoJiee MOJArOTOBJICHHBIE YYACTHUKH. Y OOJIBIIMHCTBA YYACTHUKOB HJK3aMeHa
TPYJHOCTH HaYMHAIOTCA YK€ MPU MOCTPOCHUM U YTEHUU YepTeka: ciado pa3BUTHI
HABBIKM MOMCKAa COOTHOIICHUM MEXAY AJIIEMEHTaMH YepTeka, IIKOJbHUKU OYEHBb
4acTO COBEpIIAIOT OIIMOKM B PEUICHUU MPSMOYTOJIbHBIX TPEYTOJIbHHUKOB,



OTCYTCTBYIOT HEOOXOJMMBIC HABBIKM IIOMCKAa HYXXHBIX JIOTOJHUTEIbHBIX
ITOCTPOCHUM.

Hwu3zknii mpoleHT BBITOJIHEHHUSI T€OMETPUYECKUX 3aJJaHUN CBUAECTEIbCTBYET
O COXPaHSIOIIMXCS CUCTEMHBIX HEJOCTAaTKax B MpemnojaBaHuu reomerpuu. OmHa
W3 NPUYMH, KaK YK€ OTMEYalIoCh, — PACCMOTPEHHUE JHUIIb TE€X THUIOB 3a/ady,
KOTOpBIE BCTPEYAIUCh HA K3aMEHE B MPEABIAYIIHNE TOJIbI, BMECTO MOJHOLIEHHOTO
M3y4YE€HUS T€OMETPUMU.



