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MeTtoanyeckue peKoOMeHAaAuu

Anrebpa u Havyasla MaTEMaTUYECKOTO aHAJIN3a,
0a30BBIi YPOBEHB CIIOKHOCTU

3amanus 1, 2, 4, 5 oTHOCATCS K 3aaHUsAM 0a30BOTO YPOBHS M BBITIOTHSIIOTCS
OOJBITMHCTBOM YYaCTHUKOB 2K3aMEHA. Y POBEHB BBITIOJIHCHHUS 3a7jaHusI 7 6a30BOTO
YPOBHSI HM)KE, Y€M YypPOBEHb BBINOJHEHUS 3agaHuit 1, 2, 4, 5. Paccmorpum
TUMUYHBIC PUMEPHI 33/ITaHUI U TPOKOMMEHTHPYEM PE3YJIbTaThl UX BHITTOJTHEHUS.

Sananue 1.

3aganue  mpoBepseT  CHOPMUPOBAHHOCTb  YMEHHMSI  HCIOJb30BaTh
NpUOOPETEHHBbIE 3HAHWSA W yMEHUSI B TMPAKTUYECKOM JEATEIbHOCTH U
MOBCEIHEBHOM KU3HU.

3aganue BbINOIHSAETCS HA ypoBHE 87,5/97,9%1 .

JIs1 BBINOJIHEHUSI ATOTO 3aJaHUsl BBITYCKHUK JIOJDKEH YMETh BBIIIOJIHSTH
apupMETHYECKe JEeUCTBHUS C LENbIMH 4HcliaMu. [IpoOieMbl y yYaCTHHKOB
BO3HUKAIOT HA CTAJIMA UHTEPIPETALINU MOJIYYEHHBIX PE3YyJIbTaTOB.

3ananue 2.

3amanue  mpoBepseT  CHOPMHUPOBAHHOCTH  YMEHHUS  aHAJIU3UPOBATH
JMarpaMMbl U Tpaduku.

OHo BeITIONHSIETCS Ha YpoBHE 99,1/99,9%.

JI71s1 BBIMOJIHEHMST 3TOTO 3a/JlaHUsl BBIYCKHUK JOJKEH HAaWTH Ha 3aJaHHOM
WHTEpBaJIC HAWOOJIbIlIEe 3HAYEHUE TMPEJCTABICHHON Tpaduuyecku BEIUYUHBI.
[1po6ieMbl y y4aCTHUKOB BO3HMKAIOT B OCHOBHOM M3-3a HEBHUMATEJIHLHOTO YTCHUS
YCIJIOBHS 33J]a4H.

Sananune 4.

3aganue mpoBepsieT CPOPMUPOBAHHOCTH MOHITHUS «BEPOSITHOCTE» U YMEHUS
HaXOJUTh BEPOSATHOCTh B MPOCTHIX CUTYyAIUSIX.

3ananue BoITIONHsIETCS Ha ypoBHE 88,8/99,6%.

[IpoOneMbl y  Y4YacTHMKOB  BO3HHUKAIOT  M3-32  HEJIOCTaTOYHOM
c(hOpPMHUPOBAHHOCTH MOHSTHS «BEPOSTHOCTH COOBITHS.

3ananue 5. Haitgute KOpeHb ypaBHEHUS.

3agaHue CBOJOUTCS K PEUICHUIO JIMHEMHOTO YPaBHEHUS W MPOBEPSET
chOpMHUPOBAHHOCTh YMEHHS pellaTh YpaBHEHUE C IEPEMEHHON TMOj] 3HAKOM
KBQJPaTHOTO KOPHS, a TakKe 3HAHWE OMpeaelieHus apudMeTHIECKOTro
KBaJpaTHOTO KOPHS.

3anmanue BBITIONHSIETCS Ha ypoBHE 84,7/99,7%.

[IpoGsieMbl y YyYaCTHUKOB 4Yallle BCEr0 BO3HHUKAIOT MPHU BBINOJIHEHUU
apu(PpMETUIECKUX TCUCTBUM.

3ananue 7.

3agaHue MPOBEPSAET 3HAHHE CBA3M MEXKIY XapakTepOM MOHOTOHHOCTHU
(GyHKIMU ¥ 3HAKOM €€ IIPOU3BOJAHON, YMEHHUE M0 IpauKy MPOU3BOAHON PYHKIIUU
OXapaKTepU30BaTh CBONCTBA caMOil (yHKIIHH.

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



[IpoOneMbl y yHaCTHUKOB BO3HUKAIOT B OCHOBHOM M3-32 HE3HAHMS CBOMCTB
MIPOU3BOJHON, OIIMOKW MPW HHTEPIIPETAIIUN YCJIOBHSI, BHI3BAHHOW OTCYTCTBHEM
HABBIKOB (DYHKITMOHAJILHOTO YTCHHUSI.

Xapakrepusysl rpynmny 3agaHuid -8 B 1eI0M, MOXHO OTMETUTh, YTO
OTCYTCTBYIOT CYIIECTBEHHBIC OTJIMUUSI MEXKJIY pe3yJibTaTaMU BBIIOJHEHUS 3THX
3aJlaHuil yYaCTHUKaMH c1aboi M CUJIbHOW TpyTII.

Anrebpa u Havyasla MaTEMaTUYECKOTO aHaJIN3a,
MOBBIIIIEHHBIN YPOBEHB CII0KHOCTH

3aganus 9-12, 13, 15, 17 oTHOCATCS K 3aJaHUSIM TOBBIIIEHHOTO YPOBHS U
y4aCTHUKaMH 5JK3aMEHa CO cJlaboil MmoAroToBKkoM (rpymnma 1) BBITOJHSIOTCS
3HAYUTEIIBHO XYK€ 3a/laHui yactu 1. 7

3anmanue 9.

3aganue npoBepsieT cPOpMUPOBAHHOCTH YMEHHS MO 3aJJ]aHHOMY 3HAUYCHUIO
OJIHOM TPUTOHOMETPUYECKOW (YHKIIMM HAXOJUTh 3HAYCHHUE JAPYTrod (PYHKIUU C
MCIIOJIb30BaHUEM OCHOBHOTO TPUTOHOMETPUYECKOTO TOXK/IECTBA.

3ajanue BBITIOJIHAETCS Ha ypoBHE 25,2/96,7%. IlpoGnembl y y4acTHUKOB
0OBIYHO BO3HHUKAIOT MPY BHITIOJIHEHUH apU(DPMETHUECKUX IEHCTBUM U ONIPEIeIICHUN
3HaKa TPUTOHOMETPUUYECKON (DYHKIIHH.

3aganue 10.

3ajmanre  mpoBepseT  COPMHUPOBAHHOCTH  YMEHHS  HCIOJb30BaTh
NpUOOPETEHHBbIE 3HAHWUA W yMEHUSI B TMPAKTUYECKOM JEATEIbHOCTH U
MOBCEIHEBHOM >KM3HU, B YACTHOCTU — IIPUMEHSTh TOTOBYIO (pOpMyJy B pacuerax.
[Tomumo mnpsimoro mnpuMeHeHHs: (HOpPMyJbl, TpPeOYeTCs PEIIUTh MpocTeiliee
MIOKa3aTeJIbHOE YpPaBHEHHUE.

3ajaHue BbINOJHAETCA Ha ypoBHE 32,7/98,3%. Ilpu pemenuun 3Toil 3agauu
mpo0JIeMbl y YYaCTHHKOB dYallle BCETO BO3HUKAIOT HA JTale UYTEHUS YCIOBHUSA
3a/1a4 WM MPHU MOJICTAHOBKE JAHHBIX B (HOPMYITyY.

3aganue 11.

3amanue  mpoBepsieT  CPOPMUPOBAHHOCTH ~ YMEHHSI  HCIOJB30BaTh
npuOOpEeTEeHHbIE 3HAHMS W YMEHHMS B TPAKTUYECKOM JIEATENbHOCTH U
MOBCEIHEBHOMN KU3HU. JlJI BBINIOJTHEHUsS ATOTO 3aJlaHHsl HYXKHO YMETh pElIaTh
TEKCTOBYIO 3a7]auy Ha JIBUKEHUE.

3ananue BoINIONHsIETCS Ha ypoBHE 21,5/95,0%.

3ananue 12.

3amaane  mpoBepseT  CHOPMHUPOBAHHOCTH  YMEHHS  HCIOJb30BaTh
MPOU3BOAHYIO ISl uccienoBanusi (GyHKOuH. JIJIsS BBITIOJHEHUS 3TOTO 3aJaHUs
HY’)KHO 3HaTh CBSI3b MPOW3BOIHOW CO CBOWCTBAMHU (DYHKIIMM W yMETh HAXOIUTh
IPOU3BOJAHYIO (PYHKIIHH.

3amanue BIMOTHSAETCS HA ypoBHE 8,8/85,0%.

3ananue 13.

3aganue IIPOBEPSIET c(hOpMHPOBAHHOCTh YMEHHUM pearb
TPUTOHOMETPUUECKOE YpaBHEHUE U OTOUPATh KOPHU, TPUHAIJIEKAIINE YUCIOBOMY
OTpe3Ky. 3ajaHue BolnoJHsAeTcsa Ha yposHe 0,2/94,4%.



DTO 3aJjaHH€ PEIIAIOT BBIMYCKHUKU C OTJIMYHOW M XOpOWIEH MOATOTOBKOM,
BBIITYCKHUKH €O CJa00W MOATOTOBKOM K 3TOMY 3a/laHUIO, KaK MpaBUIIO, HE
MPUCTYAIOT.

3ananue 15.

3amanue nmpoBepseT chOPMUPOBAHHOCTh YMEHHS peliaTh HEPABEHCTBA.

OTO 3alaHHE PEIIAOT BBIIMYCKHUKH C OTJIMYHOM M XOpOIIEW MOATOTOBKOM,
BBIITYCKHUKK CO CJa0OW TOATOTOBKOM K OSTOMY 3aJlaHUI0, KaK TPaBHIO, HE
MPUCTYTAIOT.

Huzknii nOpouieHT BBINOJHEHUS  3aJaHusd 15  CBUAETENBCTBYET O
CYIIECTBYIOIIEH MpoOjIeMe — MacCOBOM OTCYTCTBUHU y Y BBIIYCKHUKOB CpeHEn
IIKOJIbI YMEHHSI peliaTh HEepaBeHCTBA BOOOIIE (HE TOJIBLKO Jorapudmuyeckue).
OcHoBaHMEM [IJII TaKOTO BBIBOJAA SBISETCS XapakTep THUMUYHBIX OIIUOOK,
JOMYIICHHBIX B PEIICHUH KBAAPATHBIX, APOOHO-pAIlMOHAIBHBIX HEPABEHCTB H
CHUCTEM JIMHEMHBIX HEPABEHCTB, a TAKXKE MPU NIPUMEHEHUH METO/1a HHTEPBAJIOB.

3aganue 17.

3amanue  mpoBepsieT  CPOPMUPOBAHHOCTH  YMEHHS  HCIOJB30BaTh
NpUOOpETEeHHbIE 3HAHMS W YMEHHMS B TIPAKTUYECKOW JIEATENbHOCTH U
MOBCEIHEBHON >KM3HU. JJIs BBIMOJHEHUS ATOTO 3aJlaHHsl HYKHO COCTAaBUTH
MaTeMaTUYECKYI0 MOJENb MO TEKCTYy 3aJayd. 3aJaHu€ BBINOJHAECTCS HAa YPOBHE
0,03/89,7%.

AunreOpa v Hayasia aHaJIn3a, BICOKUI YPOBEHb CJIIOKHOCTU

K 3amanusm BBICOKOTO YPOBHSI CIOKHOCTH OTHOCSTCS 3a1anus 18 u 19.

3aganue 18.

3aganue  mOpoBepsieT  CPOPMHPOBAHHOCTH  YMEHHMH  KOMOMHUPOBATH
pa3IMYHbIC U3YUYEHHBIC AJITOPUTMBI JIJIs PELICHUS 3a]1a4, UCIOIb30BaTh PA3TUYHBIC
METOMbI, BKJItoUas rpaduueckue. (s pemeHus 3amadud HEOOXOIWMBI pa3BUTAsS
MaTeMaTH4ecKass KyJbTypa, YMEHHE MPOBOJUTH HCCIEIOBAHUE CUCTEMBI
YPaBHEHHUII Ha COBMECTHOCTh M KOJIMYECTBO PEIICHUM. 3aJaHUE BBIMOJHIETCS HA
yposae 0,0/27,9%.

3amanue 19.

3agaHue MIpOBEPSIET c(hOpMUPOBAHHOCTH YMEHHUS IPUMEHSITh
MaTeMaTUYECKHE 3HAHUS JUIsl PELICHUS 3a7ad. 3aJlaHuE BBINOJIHIETCS Ha YPOBHE
0,9/38,6%. Tloka3zaTenu BBITIOJIHEHUS JAHHOTO 3aJIaHHS CYIIECTBEHHO BBIPOCIIH,
MOKAa3bIBas pPOCT JIOTUYECKOUN KYJIbTYpPhI BHIITYCKHUKOB.

['eomeTpust, 6a30BbIN YPOBEHB CIOKHOCTH

3anmanus 3, 6, 8 OTHOCATCS K 3aJaHUSIM 0a30BOTO YPOBHS M BBITIOJHSIOTCS
3HAYUTENBHO XYK€ alredpandecKux 3aaHuil 6a30BOro ypoBHSI.

3ananue 3.

3amanne mpoBepsieT CHOPMUPOBAHHOCTh YMEHUS BBITIOJHSITH JICUCTBUS C
reoMeTpuyeckumMu Qgurypamu. Jljis BBINOMHEHUS 3aJlaHus TpeOyeTcs 3HaHue
CBOWCTBA CpPEHEN JIMHUMU TPEYTOJIbHUKA U YMEHUE HAWTH HY>KHBIE AJIEMEHTHI Ha
YEPTEKE.

3ajanue BBINOIHAETCS Ha ypoBHE 75,7/98,5%.

3amanue 6.



3amaHue npoBepseT C(HOPMUPOBAHHOCTb YMEHUS BBINOJHATH JEHUCTBUS C
reoMeTpuueckumMu (Gurypamu. Jlas BbINONHEHUs 3anaHusi TpeOyeTcs 3HaHUE
CBOMCTBA BIMCAHHBIX YIJIOB U CBOKMCTBA BIMCAHHOTO YETHIPEXYTOJIbHUKA. 3a/laHNE
BBITNIOJIHSIETCS HAa ypoBHE 32,1/93,6%.

3ananue 8.

3ananue npoBepseT cHOPMHUPOBAHHOCTH YMEHHS HAXOAUTh Ha UYEpTexe
AJIEMEHTBl MHOTOTPAaHHUKA, MPOCTPAHCTBEHHOE BUIEHUE W IPOCTPAHCTBEHHOE
MbllieHue JIisi BBIMOJIHEHUS 3aJlaHus TpeOyeTcss YMEHHUE HaxOJIUTh OO0BEMBI
PU3MBI.

3ananue BoinonHseTca Ha ypoBHe 40,7/97,7%. ABCCB A D 10

I'eomeTpusi, NOBBILLIEHHBIN YPOBEHD CIIOKHOCTH

3aganus 14 m 16 OTHOCATCA K NMOBBILIEHHOMY YPOBHIO CIIOKHOCTH. OTH
3aJlaHus pelaroT B OCHOBHOM y4acTHHKM EI'D, mpeTtenayroiime Ha BICOKUNA Oajul.
VYcnemHnoe BBINOJHEHUE 3TUX 33JaHUN BO3MOYKHO TOJIBKO MPU CHCTEMATHYECKOM
U3YYEHUM Kypca reoMeTrpuu. HarackuBaHus Ha 3aJaHus, BCTpPEYaBIIMECS B
IpOLUIbIE TOJBI, YE€M TIpelarT MHOTME Y4YHTelns Hpu noaroropke k EI'D,
HenocTaTouHo. [locne Tako «ImoAroTOBKW» CTAPUIEKIACCHUK, HAYUYEHHBIN PElaTh
IPOLJIOTOTHHAE 33Jja4M, BCTPEYAETCA C 3aa4eil, KOTOPYIO OH MPEXIE HE pemal, U
HE MOXET MOJOMTH K HEW, MOCKOJbKY y HEro OTCYTCTBYIOT HABBIKM aHAaIU3a
YCIIOBUSL U TE€OMETPUUYECKON KOH(UTYypaluK, MOUCKAa U CUHTE3a penieHus. Bmecto
ATUX BaXXHEHIIMX HABBIKOB OH MMEET JIMIIb HABBIK Y3HABAHUS 3HAKOMOU 3a/1ayu U
CJIEIOBAHUA 3ayYEHHOMY aJITOPUTMY.

I'eomerpuueckas 3amaya 14 (crepeomeTpusi) MOBBILIEHHOTO YPOBHS
CJIIOKHOCTH MMEET HU3KUIl MPOLIEHT BBINOJHEHUS (CPEIHUN MPOLUEHT BBIMOTHEHUS
— 2,5), 4YTO CBHUIAETEIBCTBYET O HEC(HOPMUPOBAHHOCTH Yy OOJBIIMHCTBA
BBIMTYCKHUKOB YMEHHUSI CTPOUTh H300paK€HUS MHOTOTPAHHHKOB M CEYCHUS
MHOTOTPaHHUKOB IUIOCKOCTSIMH, KOMOWHHPOBATH Pa3IUYHbIE METOJbl PEIICHUS
3aJad  C UCHOJb30BAaHUEM CBOMCTB (UIyp, TMOJb30BaTbCS BEKTOpaMU U
KoOpAMHATaMHu JUIsl pemeHuss 3anad. Ocobo cieayeT OTMETUTh MacCOBBIE
JOTMYECKHE OIIMOKU IMpHU J10Ka3aTeIbCTBE I€OMETPUUECKHX (akToB. MeToauka
OoOyuYeHUsl CTApLIEKIIACCHUKOB PELICHUIO0 CTEPEOMETPUUECKUX 3aJad JIOJDKHA
MEHATBHCS 3a cueT OoJsiee MIMPOKOTO HKCIOJIb30BAHMSA 33ad Ha IOCTPOEHHUE, Ha
JIOKa3aTeJIbcTBO HAa OCHOBE YBEPEHHOI'O BIJIAJIEHHS MAaTepuajgoM Kypca
IUIAHUMETPHH.

Cpennuil npoueHT pemieHus 3aaadd 16 no mianumerpuu (3,8) HECKOIBKO
BBIIIIE, YEM y cTepeoMeTpuueckor 3anaun 14. Hanuuue B yactu 2 mpouiabHOTO
EI'D 3agaun 10 reOMETpUHU MOBBIIIEHHOTO YPOBHS CIIOXKHOCTH U MPEEMCTBEHHOCTD
B reomerpuueckux dactsx OI'D m EI'D mnpuBenu K HaMETUBIIEMYCS POCTY
pe3yJIbTaTOB BBIMOJIHEHUS TUIAHUMETPUUYECKOH 3a1aun Ha 16 muHuM npoduIbsHOTO
EI'D.

Tem He MeHee, 3aauun 14 u 16 Mo reoMeTpuu 10 CUX MOP PEUIAIOT TOJIBKO
HauOoJsee MOArOTOBJICHHBIE YYAaCTHUKHU. Y OOJBIIMHCTBA YYaCTHMKOB HK3aMEHa
TPYAHOCTH HAaYMHAIOTCS YK€ MPU NMOCTPOCHUN M YTEHUU YepTexka: c¢i1ado pa3BUTHI
HABBIKM MOMCKAa COOTHOIICHUN MEXIYy 3J€MEHTaMHu 4YepTeka, IIKOJIbHUKUA OYEHb
4acTO COBEpIIAIOT OIIMOKM B PELIEHUH MPAMOYTOJIbHBIX TPEYTOJIbHUKOB,



OTCYTCTBYIOT HEOOXOJMMBbI€ HABBIKM IIOUCKAa HYXHBIX JOMOJHHUTEIBHBIX
ITOCTPOCHUM.

Hwu3zknii npOnEHT BBITOJHEHUSI T€OMETPUUYECKUX 3aJaHUN CBUAETEIIbCTBYET
O COXPaHSIONIMXCS CUCTEMHBIX HEJOCTaTKax B IpenojaBaHuu reomerpuu. OHa
Y3 NPUYMH, KaK YK€ OTMEYaJoCh, — PAaCCMOTPEHHUE JUIIb TE€X THUIOB 3a7ad,
KOTOpBIE BCTPEYAIUCh HA 9K3aMEHE B MPEABIAYIIUE TOJIbl, BMECTO MOJHOLIEHHOIO
W3y4YE€HUs TEOMETPUHU.



