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MeToanyeckue peKOMeHIaumn

Anre0pa 1 Havajla MaTeMaTUYECKOTO aHaJIN3a,
0a30BbIi YPOBEHB CI0KHOCTH

3anmanus 1, 2, 4, 5 oTHOCATCS K 3a1aHUsAM 0a30BOTO YPOBHS U BBIMOJIHIIOTCS
OOJBIIMHCTBOM YYaCTHUKOB 3K3aMEHA. Y POBEHb BBIIIOJIHEHHUS 3a7aHusl 7 0a30BOro
YPOBHsSI HHW)KE, YE€M YPOBEHb BBINOJHEHHs 3amanud 1, 2, 4, 5. Paccmorpum
TUIMIAYHBIE IPUMEPHI 33JaHUN U IPOKOMMEHTUPYEM PE3YJIbTAThl UX BHITOJHEHUS.

3amanue 1.

3amanue  mpoBepsieT  CPOPMUPOBAHHOCTb  YMEHHS  HCIOJIb30BaTh
npuoOpeTeHHbIE 3HAHUS W YMEHUS B MPAKTUYECKON JEATENBHOCTH U
MOBCEHEBHOM KU3HU.

3anaHue BbINIOJIHSIETCS HAa ypoBHE 87,5/97,9%1 .

JUiss BBIMOJIHEHHSI 3TOTO 3a/laHusl BBIMYCKHUK JOJKEH YMETh BBITIOJHSTH
apumeTnyeckue ACUCTBUS C IMedbiMH uuciaamu. [IpoOiembl y Yy4YaCTHHKOB
BO3ZHMKAIOT HA CTAJUU UHTEPIIPETALMHU OJYUEHHBIX PE3YJIbTaTOB.

3ananue 2.

3amanne  mpoBepseT  CHOPMHPOBAHHOCTH  YMEHHUS  aHAIM3UPOBATH
JarpamMmbl U TpaduKy.

Omno BeIMOTHSIETCS HA YpoBHE 99,1/99,9%.

JIJist BBITIOJIHEHUSI 3TOTO 3a/1aHMsl BBIITYCKHUK JOJDKEH HAWTH Ha 3aJaHHOM
WHTEpBaje HauOoJblliee 3HAUYCHHE MPEACTABICHHOW TIpa@uuecKud BEIUYHUHBI.
[IpoOnemMbl y y4acTHUKOB BO3HUKAIOT B OCHOBHOM M3-32 HEBHUMATEJIBHOI'O YTEHUS
yCJIOBHS 33]a4H.

3amanue 4.

3ananue npoBepsieT CPOPMUPOBAHHOCTH MOHSATHUS «BEPOSTHOCTHY U YMEHUS
HaXOJUTh BEPOSITHOCTD B MPOCTBIX CUTYALHSIX.

3amanue BBITTONHSETCS Ha ypoBHE 88,8/99,6%.

[Ipobiembl 'y  y4aCTHHKOB  BO3HUKAIOT  HM3-3a  HEJOCTATOYHOMU
c(hOPMHUPOBAHHOCTH MOHATHUS «BEPOSITHOCTH COOBITUS.

3ananue 5. Haiinure KOpeHb ypaBHEHHUS.

3ajaHue CBOJOUTCA K PEUICHUIO JIMHEMHOrO0 YpaBHEHUS W IPOBEPSET
c(OpPMUPOBAHHOCTh YMEHHS peEIlaTh YpPaBHEHHE C MEPEMEHHON MOJA 3HaKOM
KBQJIpATHOTO KOpPHS, a Tak)Ke 3HaHUE OMpeleieHUss apupMeTHIecKoro
KBa/IpaTHOTO KOPHSI.

3ananue BbIIONHSIETCS Ha ypoBHE 84,7/99,7%.

[IpoOneMbl y yYaCTHMKOB 4Yalle BCEr0 BO3HUKAIOT TMPH BBIIOJIHEHUH
apupMETUIECKUX JEHCTBUIA.

3amanue 7.

3ajaHue NpOBEpSeT 3HAHHME CBS3M MEXKIY XapaKTepoOM MOHOTOHHOCTH
(GYHKIIMHM ¥ 3HAKOM €€ MPOU3BOHOM, YMEHHUE N0 TpaPuKy MPOU3BOAHON (QYyHKIUU
OXapaKTepr30BaTh CBOMCTBA caMOil (PYHKIIHH.

3amanue BBITTONHSETCS Ha ypoBHE 23,9/94,7%.



[IpoOneMbl y yYaCTHUKOB BO3HHKAIOT B OCHOBHOM M3-32 HE3HAHMS CBOWCTB
MIPOU3BOJHON, ONIMOKK MPU HHTEPIIPETAIIUN YCJIOBUSI, BBI3BAHHOW OTCYTCTBHEM
HABBIKOB (DYHKITMOHATILHOTO YTCHHUS.

Xapakrepusys TIpynny 3aigaHuii 1-8 B 1eJI0M, MOXHO OTMETUTB, YTO
OTCYTCTBYIOT CYIIECTBEHHbIC OTJIMUUS MEXK]Y PEe3yJbTaTaMHU BBIMOJHEHHS 3THUX
3aJJaHUI y4acTHUKaMHU c1a00# U CUIIBHOM TPYTIIL.

Anrebpa 1 Havajla MaTeMaTUYECKOTO aHaJIN3a,
MOBBIIIEHHBIA YPOBEHD CI0KHOCTH

3aganus 9-12, 13, 15, 17 oTHOCATCA K 3alaHUSAM TOBBIIIEHHOTO YPOBHS U
YYaCTHMKAaMHU 3K3aMe€Ha co ciaboi mnoArotoBkod (rpymnma [) BbIMONHSIOTCA
3HAYUTENILHO XYK€ 3aJlaHuil yactu 1. 7

3amanue 9.

3ananue npoBepseT CPOPMUPOBAHHOCTh YMEHUS MO 33JaHHOMY 3HAYEHUIO
OJIHOM TPUTOHOMETPUYECKOW (PYHKIIMM HAXOAWUTh 3HAUEHHUE APYrod (QyHKIUHU C
UCITOJIb30BAHUEM OCHOBHOT'O TPUT'OHOMETPUUECKOTO TOXKIAECTBA.

3ananue BbIIONHSETCS Ha ypoBHE 25,2/96,7%. [IpobneMbl y y4acTHHUKOB
0OBIYHO BO3HHMKAIOT MPH BHITIOJIHEHUH apU(PMETHUCCKUX JEHCTBUN U ONIPEICIICHUN
3HAaKa TPUTOHOMETPUIECKON (QyHKIIUU.

3amanue 10.

3amanne  mpoBepseT  COPMHUPOBAHHOCTH  YMEHHS  HCIOJb30BaTh
npuoOpeTeHHbIE 3HAHUS W YMEHUS B MPAKTUYECKON JEATENBHOCTH U
MOBCEHEBHOM JKU3HU, B YACTHOCTH — MPUMEHSATH TOTOBYIO (POpPMYJy B pacyeTax.
[TomuMo mnpsMoro mnpuMeHeHus G(opMyJibl, TpeOyeTcs peluTh MpocTeiliiee
MOKa3aTeJIbHOE YpPaBHEHHE.

3ananue BhInoaHseTcs Ha ypoBHE 32,7/98,3%. Ilpu peumienun 3Toi 3aaauu
npoOiemMbl y YYaCTHUKOB 4Yallle BCEr0 BO3HUKAIOT Ha 3Tare YTEHHUS YCIOBHS
3aJlau¥l WA TIPU TI0JICTAHOBKE TAHHBIX B (hopMyITy.

3amanue 11.

3amanane  mpoBepseT  CHOPMHUPOBAHHOCTH  YMEHHS  HCIOJB30BaTh
npUOOpPETEeHHBIE 3HAHUS W YMEHHUS B TPAKTUYCCKON JEATEIBHOCTH U
MOBCEIHEBHOMN >KU3HU. JJIsI BBIMOJIHEHHUS ATOTO 3aJlaHHsl HYXKHO YMETh pellaTh
TEKCTOBYIO 337]a4y Ha JIBH)KCHHUE.

3amanue BoITIONHSETCS Ha ypoBHE 21,5/95,0%.

3amanue 12.

3amanue  mpoBepsieT  CPOPMUPOBAHHOCTH  YMEHHUSI  HCIOJIb30BATh
NPOU3BOAHYIO ISl UccienoBaHus (yHKUMH. 71 BBIMOJHEHUS 3TOrO 3aJaHus
HY’KHO 3HaTh CBS3b MPOM3BOAHOM CO CBOWCTBaAMHU (DYHKIHMH M YMETh HaXOJIUTh
MPOU3BOIHYIO (PYHKIUH.

3anaHue BbINONHsIETCS Ha ypoBHE &,8/85,0%.

3amanue 13.

3agaHue poBepsieT c(hOpMHPOBAHHOCTH YMEHHUI peuathb
TPUTOHOMETPHUUECKOE YpaBHEHUE U OTOUPATh KOPHU, MPUHAIJISKAIINE YUCITIOBOMY
OTpe3Ky. 3anaHue BoInoHseTcs Ha ypoBHe 0,2/94,4%.



OTO0 3a/laHKe PEelIaloT BBIMYCKHUKUA C OTIMYHOM M XOpOIleW MOJTOTOBKOM,
BBIITYCKHUKH CO CJIa00i TOATOTOBKOM K ATOMY 3aJlaHMI0, KaK MPaBHIO, HE
MPUCTYNAIOT.

3amanue 15.

3amanne nmpoBepseT CHhOPMUPOBAHHOCTh YMEHHSI peliaTh HEPABEHCTBRA.

DTO 3aJ]JaHH€ PEIIAtOT BBIMYCKHUKU C OTJIMYHOW M XOpOLIEH MOJATOTOBKOM,
BBIITYCKHUKH CO CJIa00iW TOATOTOBKOW K ATOMY 3aJlaHWI0, KaK TMPaBUIIO, HE
MPUCTYIALOT.

Huskuiéi  mpoueHT BBINOJHEHUS 3aJaHus |5  CBUIETENBCTBYET O
CYIIECTBYIOIIEH MpobiieMe — MacCOBOM OTCYTCTBUHU Yy Y BBIITYCKHUKOB CpeIHEH
IIKOJIBI YMEHHSI peliaTh HEepaBeHCTBAa BOOOIE (HE TOJIBKO JIorapu(MHUYECKUE).
OcHoBaHMEM ISl TakOTrO BbIBOJA SBJSETCA XapakTep THUIHMYHBIX OLIMOOK,
JOMYLIEHHBIX B PEIICHUH KBaJpaTHBIX, JIPOOHO-PAIIMOHAIBHBIX HEPABEHCTB U
CHUCTEM JIMHEMHBIX HEPABEHCTB, a TAKKE MPU NPUMEHEHUH METO/1a UHTEPBAJIOB.

3ananue 17.

3amanne  mpoBepseT  CHOPMHUPOBAHHOCTH  YMEHHS  HCIOJB30BaTh
npuOOpETeHHBIE 3HAHUS W YMEHHUS B TPAKTUYCCKON JEATEIBHOCTH U
MOBCEIHEBHON >KU3HU. JlJIs BBIMOTHEHUS ATOTO 3aJlaHHUsl HYXXHO COCTaBUTH
MaTeMaTUYECKYI0 MOJENb MO TEKCTY 3aJayd. 3aJlaHuE BBINOJHSAETCS HA YPOBHE
0,03/89,7%.

Anre0pa 1 Hauaja aHaJlu3a, BBICOKUM YPOBEHb CII0KHOCTH

K 3amaHusiM BBICOKOTO YPOBHS CIIOKHOCTH OTHOCSTCS 3ananus 18 u 19.

3amanue 18.

3amanue  mpoBepsieT  CHOPMUPOBAHHOCTH  YMEHUW  KOMOMHHPOBATH
pa3IMyHbIe U3yUEHHbIE AJITOPUTMBI JIJIs PEIICHUS 3a]]a4, UCTIOJIb30BaTh Pa3InYHbIC
METO/bl, BKJIOUas rpaduueckue. [ns pemieHus 3agauyd HEOOXOIUMBI pa3BUTAas
MaTreMaTH4ecKkas: KyJbTypa, YMEHHE TMPOBOJUTH HCCIECIOBAHUE CHUCTEMBbI
YpPaBHEHUI Ha COBMECTHOCTb M KOJIMUECTBO PEIICHUI. 3aJaHue BBIMOJHSIETCS Ha
ypoBae 0,0/27,9%.

3ananue 19.

3agaHue MpOBEPSIET c(hOpMHPOBAHHOCTh YMEHHUS MPUMEHSITh
MaTeMaTU4YECKHE 3HAHUS JUIsl pelieHUs 3a7ad. 3aJlaHue BBIMOJIHSIETCS Ha YPOBHE
0,9/38,6%. Iloka3atenu BBINOJHEHHS AAHHOTO 3a/laHUsl CYIIECTBEHHO BBIPOCIIH,
MOKa3bIBasi POCT JIOTHUECKOU KYJbTYPbI BBIITY CKHUKOB.

["eoMeTpusi, 6a30BbIi YPOBEHB CIIOKHOCTH

3ananus 3, 6, 8 oTHOCATCS K 3aJaHusIM 0a30BOr0 YPOBHSI U BBITIOJIHSIIOTCS
3HAUYUTENLHO XYKe allreOpanyecKux 3aJlanuidi 6a30BOr0 YPOBHSI.

3amanue 3.

3amaHue MpoBepsieT CPOPMUPOBAHHOCTh YMEHHS BBINOJHATH ACHCTBUS C
reoMeTpuueckumMu ¢urypamu. JlJis BBIIOTHEHUS 3alaHus TpeOyeTcs 3HaHWE
CBOWCTBA CpEHEHU JIMHUM TPEYTOJIbHUKA U YMEHUE HAWTH HYKHBIE DJIEMEHTHI Ha
YepTexKe.

3aanue BBITTONHSIETCS Ha ypoBHE 75,7/98,5%.

3ananue 6.



3anaHue MpoBepsieT CPOPMUPOBAHHOCTH YMEHHS BBINMOJIHATH ACHCTBUS C
reoMeTpudeckumMu ¢urypamu. JlJis BBITOTHEHUS 3alaHus TpeOyeTcs 3HaHWE
CBOMCTBA BMUCAHHBIX YIJIOB U CBOMCTBA BIMCAHHOTO YETHIPEXYTOJIbHUKA. 3a1aHUE
BBITNOJIHsETCS Ha ypoBHE 32,1/93,6%.

3ananue 8.

3amanne mpoBepseT CPOPMUPOBAHHOCTH YMEHHSI HAXOAWTh HA YEPTEKE
AJIEMEHTBl MHOTI'OTPaHHUKA, IMPOCTPAHCTBEHHOE BHUACHHE W IPOCTPAHCTBEHHOE
MbllieHue Jjis BBIMOMHEHUS 3aJaHus TpeOyeTcs yMEHUE HaXOJuTh OOBEMBI
PU3MBI.

3ananue BoinonHsiercst Ha yposHe 40,7/97,7%. ABCCB A D 10

["'eoMeTpusi, HOBBILLIEHHBIN YPOBEHB CIOKHOCTH

3aganus 14 m 16 OTHOCATCA K TMOBBIIIEHHOMY YPOBHIO CJIOXKHOCTH. JTH
3a/1aHMsl pelaloT B OCHOBHOM y4acTHUKY EI'D, mpeteHayroiue Ha BICOKUAN Oarll.
VYcnemHoe BBINOJHEHUE 3TUX 33JaHUM BO3MOYKHO TOJIBKO IMPU CHCTEMATHYECKOM
U3y4eHUU Kypca reoMerpuu. HartackuBaHusi Ha 3aJaHus, BCTpEdYaBIIUECS B
NpOIIbIE TOJbl, YEM Trpemar MHOTME Yy4uTenss npu mnoaAroropke k EID,
HeZocTaTo4Ho. [locie Takol «ITOArOTOBKWY» CTAPLIEKIACCHUK, HAYYEHHBIA periaTh
IPOLJIOTOTHAE 33J]a4M, BCTPEUAETCA C 3aJa4€il, KOTOPYIO OH MPEXAE HE pelal, u
HE MOKET MOJONUTHU K HEW, MOCKOJIbKY y HEro OTCYTCTBYIOT HAaBBIKM aHAJIU3a
YCIIOBUSI U TE€OMETPUYECKON KOH(UTYpaluy, IOMCKAa U CUHTe3a pelieHus. Bmecto
ATUX BAXHEHIIMX HABBIKOB OH MMEET JIMIIb HaBbIK y3HABAHMS 3HAKOMOM 3aJa4u U
CJIeIOBaHUSI 3ayYEHHOMY aJITOPUTMY .

['eomerpuueckas 3amaua 14 (crepeoMeTpusi) TMOBBIIIEHHOTO YPOBHS
CJIO’)KHOCTH MMEET HU3KUI MPOIEHT BHINOJHEHUS (CPETHUNA TPOLEHT BBIMOIHEHUS
— 2,5), 4YTO CBHUJAETENLCTBYET O HEC(HOPMUPOBAHHOCTH y OOJBIIMHCTBA
BBIITYCKHUKOB YMEHHUS CTPOUTh M300pa)K€HHWS MHOTOTPAHHUKOB U CEUYEHUS
MHOTOTPAHHUKOB TIJIOCKOCTSIMH, KOMOWHUPOBATh PA3JIMYHBIE METOABI PEIICHUS
3aJa4 C HCIOJb30BAHHEM CBOWCTB (Uryp, TOJIb30BATbCA BEKTOpAaMU U
KOOpAMHATaMU [UIsl pemeHust 3amad. Ocobo cienyeT OTMETUTh MAacCOBbIE
JOTHYECKHE OIIMOKU TMPHU JI0KA3aTeIbCTBE IeoMeTpuueckux (axToB. MeTtoauka
oOydYeHHsl CTApUICKIACCHUKOB pEIIEHUI0 CTEPEOMETPUYECKHX 3a7ad JOJDKHA
MEHSTBHCS 3a cueT OoJiee IIHMPOKOrO HMCIOJB30BAaHUS 3a7ad4 Ha MOCTPOEHHUE, Ha
JIOKa3aTeJIbCTBO HAa OCHOBE YBEPEHHOI'O BIAJIEHHS MaTepuajoM Kypca
IUTAaHUMETPHH.

CpenHuii nponeHT pemeHus 3aaadnd 16 no mianumerpuu (3,8) HECKOIBKO
BbIIIE, UeM Yy cTepeomeTpuueckoi 3agaun 14. Hanuuue B yactu 2 npoduiabHOTO
EI'D 3agaun no reoMeTpru MOBBIIIEHHOTO YPOBHSI CJI0KHOCTU U MTPEEMCTBEHHOCTh
B reomerpuueckux uactsax OI'D m EI'D npuBenu Kk HaMETHUBLIEMYCS POCTY
PEe3yJIbTATOB BHINOJHEHUS TUTAHUMETPUUYECKON 3a7auu Ha 16 JTuMHUM TPpO(HIBHOTO
EI'D.

Tem He meHee, 3axaun 14 u 16 Mo reomeTpun 10 CHX MOP PELIAIOT TOJIBKO
Haubosiee MOArOTOBIIEHHBIE YYAaCTHUKH. Y OOJBIIMHCTBA YYaCTHHUKOB JK3aMeEHa
TPYAHOCTH HAYMHAIOTCS YK€ MPHU MOCTPOCHUU U YTEHUH YepTeka: C1abo pa3BUTHI
HaBBIKM TMOMCKA COOTHOIICHUI MEXAY AJIEMEHTaMH 4YepTeXka, IIKOJIbHUKH OYEHb
YacTO COBEPIIAIOT OMMUOKH B PEIMICHUH MPSIMOYTOJIbHBIX TPEYTOJLHUKOB,



OTCYTCTBYIOT HEOOXOJMMbIE€ HAaBBIKM IIOMCKAa HYXXHBIX JOTOJHUTEIIbHBIX
IIOCTPOCHUM.

Hwu3zknii mpoOnEeHT BBITOJHEHUSI T€OMETPUYECKUX 3aJaHUN CBUAETEIbCTBYET
O COXPaHSIONIMXCS CUCTEMHBIX HEJOCTATKax B IpenojaBaHuu reomerpuu. OmHa
W3 NPUYMH, KaK YK€ OTMEYalIoCh, — PACCMOTPEHHUE JUIIb TE€X THUIOB 3a]ad,
KOTOpBIE BCTPEYAIMCh HA 3K3aMEHE B MNPEABIAYIIHNE TOJBI, BMECTO MOJHOLIEHHOIO
W3y4YE€HUs TEOMETPUMU.



