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E'D mo wmaremaTuke HampaBieH Ha KOHTPOJIb CPOPMHUPOBAHHOCTH
MaTeMaTHYECKHUX KOMIIETEHIINN, MPENYCMOTPEHHBIX TpeOOBAHUSIMU
denepaabHOr0 KOMIIOHEHTA FOCYJapCTBEHHOTO CTaHAapTa O0IIero oopa3oBaHus,
u ¢ 2015 r. mpoBoaUTCSA Ha JBYX YpOBHSX: 0a30BOM M mpoduiibHOM. BapuaHThl
KM cocTaBisuiich Ha OCHOBE CHENM(PUKANIMU M KOJU(DUKATOPOB SIEMEHTOB
colepkaHUsi W TpeOOBaHMM K  YPOBHIO  TOJTOTOBKM  BBIITYCKHUKOB
o0111e00pa30BaTeNbHBIX yUpexkaeHu s mnpoBeneHus B 2018 1. EI'D mo
MaTEeMaTHUKe.

B 2018 r. EI'D no maTtemaTuke MpoOBOJMJICS HA JBYX YPOBHSAX B YETBEPTHIM
pa3. [lo-mpexHeMy y4yaCTHHKHM 3K3aMEHa MOTJIM CAMOCTOSTENIFHO BbIOpaTh OJMH
win o0a YpPOBHS B 3aBHCHUMOCTH OT CBOMX OOpa30BaTelbHBIX 3allpOCOB U
NEPCIEKTUB MPOIOLKEHHS 00pa30BaHUs.

Kaxnapiit BapuaHT npouJIbHOTO SK3aMeHa cojiepkai 12 3a1anuii ¢ KpaTKum
OTBETOM M 7 3aJaHuil C pPa3BEPHYTHIM OTBETOM. 3aJaHUsl NPEAHA3HAYEHBI IS
MPOBEPKH TMPEAMETHBIX 3HAHWM W YMEHUW 10 OCHOBHBIM pa3leilaM Kypca
MaTEMaTHKH. YUCJIa U BBIYUCIICHHUS, aredpa U Hadajia MaTEMaTHYECKOTO aHaln3a,
reoMeTpusi, Teopus BepodaTHocTeil. [[poBepka JIOrMYeCcKnX HaBBIKOB BKIIIOYEHA B
OOJBIIMHCTBO 33JaHUI, OCOOCHHO MpOSBISAETCS B TPEOOBAaHUSAX K PELICHUIO
3aIaHUI C Pa3BEPHYTHIM OTBETOM.

Bapuantsl npodunsHoro EI'D co3paBanuch ¢ yueToM aHaiinz3a pe3yibTaToB
EI'D nmpegbinymmx Jer. BapuanTsl 00ecreyuMBalOT  BBICOKMH — YPOBEHb
muddepeHnran y4acTHUKOB AK3aMEHa B COOTBETCTBHUU C YPOBHEM OCBOEHUS
CTaHAapTa, a Takxe C TpeOOBaHUSMU K YPOBHIO MAaTeMaTHYECKOW MOATOTOBKH,
HEO0OXOAMMBIMHU JJIs1 IPOJOJIKEHUST 00pa30BaHMS MO PA3IMYHBIM CIIEIIMATIBHOCTSIM.
Bmecte ¢ TemM Ha YpOBHE BBICOKMX pE3yJbTaTOB OOECIEUYMBAETCS BbICOKAs
mupdepenuupyromias cnnocoonocts KNUM, no3posisitomast 3p(heKTUBHO MPOBOJNUTH
0TOOp B BY3bI C BBICOKMM KOHKYPCOM.

Kaxnpiii BapuanT 6a30Boro sk3ameHa cojaeprkan 20 3agaHuil ¢ KpaTKuM
orBeToM. [lpoBepsis ocBoenme TpeOoBanuii crtanmapra, KM 6azoBoro EID
UMEIOT BBIPAKEHHYIO MPAKTHUYECKYI0 HANpPaBICHHOCTh M BKIIOYAIOT B ce0s
3aJlaHus BCEX MPEAMETHBIX 00JIaCTeH MKOILHOTO Kypca MaTeMaTHKHU.

N3menenuss B cTpykrype u coaepkanun KWUM 2018 r. 6GazoBoro u
npoduibHOTO ypoBHEH oTHOCUTENBHO KM 2017 1. OTCYTCTBYIOT.



EI'D mo maremaTuke 6a30BOro ypoBHsI

B ocnoBuom mepuone EI'D 2018 r. mo maremaTuke 0a30BOro ypOBHS
chaaBaiu Oosiee 567 ThIC. YETOBEK. ITO MPEBOCXOAMUT YHCIO chaaBaBimx EI'D mo
MateMatrke 6a3oBoro ypoBHsi B 2017 u B 2016 rT.

Ha puc. 1 npencraBineHo pacnpesieieHHe TECTOBBIX OallJIOB yYaCTHUKOB
EI'D no maremaruke 6a3zoBoro ypoBHs B 2018, 2017 u 2016 rr.
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Juarpamma pacrpeneneHus (CM. puc. 1) moka3bIBaloT, YTO 110 CPAaBHEHUIO C
IBYMsI MpeAplayluMu rogamu B 2018 r. mpou3onuio yiydilleHue pe3ybTaToB
JK3aMEHa.

CHuU3MJICS MPOLEHT HE CHABLIMX 3K3aMEH, BBIPOCIIN CPeAHUN Oail U A0
TeX, KTO TMOJy4YHJI MaKCUMalbHBIA TeCTOBBIM Oain — «5». Poct cpennero Oamna
IIPOU30IIET 3a CYET YMEHbIUEHHMS 10 3% J0JIM YYaCTHHKOB, HE OCBOMBILHX
0a30Bble MaTeMaTUYECKUE HAaBBIKU. MOXKHO clienaTh BBIBOJ O TOM, YTO YUYHUTEJs
ctanu Oosbllie oOpamaTh BHUMAHWE Ha JIMKBHUIAIIMIO TMPOOEoB B 0a30BBIX
3HAHMSX, BaXXHBIM OPUEHTHUPOM CTaJId MOATOTOBKA K PELIEHUIO MPaKTUKO-
OPUEHTHUPOBAHHBIX 3a/IaHUN U OTPAOOTKA OA30BBIX MATEMATHUYECKUX HABBIKOB.

[Iponomxkaercs pocT 4Mciaa  YYAaCTHUKOB — JK3aMEHa, HaOpaBIIMX
MakcUMaJIbHBIM Oamn. B 2018 1. mpoleHT TakuxX y4acTHHKOB coctaBui 48,09
(T.e. BIUIOTHYIO MPUOJU3HIICA K IOJIOBUHE OT OOIIEro 4ucia ydyacTHUKOB). [lpu
COXpPAHEHUU HMEIOLIEHCS TEHICHLIMH YK€ B CIEAYIOLIEM IOy MOKHO OKHIATh,
yT0 OoJiblIe MoJoBUHBI caatonmx EI'D mo marematuke 0a30BOTO ypOBHS MOJIYUUT
MakcuMasbHbI Oaml. Kak yxke OBLJIO OTMEYEHO, YHCIO W JI0JIA BBITYCKHUKOB,
MOJyYMBIIUX TeCTOBBINA Oait «5» (17-20 nepBuunbix 6ai1oB), Bo3pocio B 2018 .
B CPABHEHUH C TPEbITYIIUMHU TOJTAMHU.

PocT nonu BBIMYCKHUKOB, MOJYYUBIIMX MaKCHUMAaJbHBIN TECTOBBIM Oamn —
«5», BEpOSITHO, CBSI3aH CO CMEILIEHUEM aKIIEHTOB B MOJTrOTOBKE 0OyYaronIuxcs, He
TUTAHUPYIOIIUX MOCTYIJIEHUE Ha CHEHAIbHOCTU ¢ NPO(UIBLHON MaTEMaTUKOMU: C
nepexoaoM OT OO0y4YEHUsI «BCEX BCEMY» K OpPHEHTAIlMM Ha JOCTHUKEHUE KaXIbIM
0o0yyJarouMcsi BHIOPaHHOTO YPOBHSI MATEMAaTUYECKOM MOJATOTOBKH.



[lo uroram sk3ameHa 0a30BOro YpOBHS HambOOJEe BBICOKHME PE3YJbTaThI
MOJIYYEeHBI MPU BBHIMOJHEHUHU CIEAYIOMIMX 3aJaHUM: MPaKTUKO-OPUEHTUPOBAHHBIC
3aJlaHds Ha YTeHWe auarpamm M rpaduxoB (3aganue 11), a Takke Ha padoTy ¢
nHpopMarmel, npeacTapieHHON B Tabmuie (3amanue 12); pacyeTsl 1Mo dopmysie
(3amanue 4); conocTaBiieHHE BEIUYHH (3a1aHue 9); ObITOBBIC pacueThl (3a1anue 6).
OTH 3aaHNA BRINOJHAIOT He MeHee 90% y4acTHHKOB SK3aMEHa.

[Ipousonuno  BUAMMOE  YIYYIIEHHWE BBIIOJHEHUS BCEX  IMPAKTUKO-
OPUEHTHPOBAHHBIX 3aJaHUi, 3a HCKIIOYEHHEM CTEPEOMETPUYECKOW 3aJaud Ha
BEIYHCIICHHE 0O0beMa Tena (3amanue 13). 3ameTtHo ayumie B 2018 r. cranu pemaTth
BAKHYIO MPAKTUYECKYIO 3a7lauy Ha ONTUMAJIbHBIN BBIOOpP, KOTOPHIA HEOOXOIUMO
clenaTh Ha OCHOBE aHalu3a MpeaoCTaBlieHHOW wuHdopMauuu (3amanue 12).
OTtpanHo, 4TO C 3TOH 3amadel cmpaBisitorcs 65-70% ydacTHHKOB M3 Hamboliee
c1a00¥ TPYTIIHI.

B 2018 r. npousounuio 3aMeTHOE YJIY4IICHUE BBINOJHEHUS 3aJaHus
BBIYHMCIIUTENILHOTO Xapaktepa (3amaHue 1), 37ech Ha pe3yibTaT, OMU3KUN K
MaKCUMaJIbHOMY, BBIILIM JBE TPYMIbl HanOoJiee MOATOTOBICHHBIX YYaCTHHKOB
3TOro 3k3aMmeHa. OJIHaKO pe3epB Jis MOBBIIMIEHUSI pe3yJibTara €CThb — €ro Haao
UCKATh B IBYX Tpynmnax ciado MoAroTOBICHHBIX YYACTHUKOB.

B rpynmy 3amaHuii, ¢ KOTOPBIMH YYAaCTHUKH SK3aMEHA CHPABUIIUCH
HECKOJIBKO XYK€, HO TaKX€ Ha JOCTATOYHO BHICOKOM YPOBHE, BOLIUIM KaK 3aJaHus,
TEeMaTU4YECKU OTHOCSIIMECS K KypCcy MaTeMaTHKH CTaplied IIKOJbl, HO
Oasupylolyecss Ha 3HAHUSIX W HaBbIKaxX, (OPMUPYEMBIX B Kypce anreOpbl
OCHOBHOM  IIKOJIbI, TaK W 3aJaHMs, «IEpeuie/illiue» M3 OCHOBHOW UIKOJBI.
K nepBeiM  OTHOCHTCS TpeoOpa3oBaHWE CTENEHHOTO W HPPALMOHAIBLHOTO
BBIpOKEHHUI (3a7aHusl 2 U 5); KO BTOPBIM — DPEIICHHE KBAJAPATHOTO YpaBHEHUS
(3amanue 7), BEpOsSTHOCTHOM 3amaun (3amanue 10), mmaHuMETpUYecKol 3a1a4n Ha
BBIYHCIICHUE TIJIOMIAU (UTYPBI, COCTABIIEHHOMN M3 MPSIMOYTOJILHUKOB (3aaHKe §).

Crnenlyet OTMETUTD, YTO 33/IaHHE HA BEIYMCIICHUE BEPOSTHOCTUA HACTYIUICHHUS
COOBITHSI B TMpaKkTHUeCKoW cuTyauuu (3amanuve 10) BBIMOJHEHO JydIlle, YeM B
npeapiayime roapl. BepositHo, 1aet o cede 3HATh MOBBIINICHHE MATEMATUIECKON 1
METOJUYECKOW TMOATOTOBKM YUMTENIEW 10 TMPEnoJaBaHUI0 BEPOSTHOCTHO-
CTaTHCTUYECKOMN JIMHUH, BBEJICHHOM B KypC MAaT€MaTHKA POCCHUMCKOW IIKOJIBI HE
TaK JIaBHO MO CPABHEHUIO C TPAJUIMOHHBIMU pa3/ielaMd MaTEMaTUKH.

TpaauimoHHble TEMBbl Kypca CTapIlieidl IMIKOJbI, CBSI3aHHBIC C H3yUYCHHEM
AJIEMEHTOB MaTeMaTH4eCcKoro aHanusa (3aganue 14 Ha yteHue rpaduka QyHKIUU
U TMPOU3BOAHONW (PYHKIMH), pElICHUEM JIorapu(pMHUUECKIX HEPABEHCTB (3aaHue
17), okazanmuch Ui YYaCTHHKOB JK3aMEHAa 3HAUUTEILHO 00JIee CIOXHBIMH 10
CPABHEHUIO C OCTAIbHBIMU. BBIMOIHSIOT COOTBETCTBYIOIINE 3aaHUS OT IMOJOBUHBI
JI0 TpeX 4YeTBEpTEH BBIMYCKHUKOB, CIaBaBIIUX JK3aMeH 0a30BOr0 YpPOBHS;
3aMETHUM, YTO ATO T€ BBITYCKHUKU, KOTOPHIE B TAJIbHEHIIIEM HE OPUEHTUPOBAHBI HA
UCIIOJIb30BaHUE MATEMAaTUKH.

Poct oO0mieit maremaTudeckol MOATOTOBKU CHAIONIMX 0a30BBIN JK3aMEH
OTpaXKaeT 3aMETHOE YJIyYIIEHHE IOKa3aTesield BBINOJHEHUs JIOTMYECKUX 3aaad
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(3apanue 18). IIpuuem ciemyer OTMETUTh Kak IMOJOKUTEIbHBIM MOMEHT, UTO C
HUMHU CTIPABIISIOTCS YyTh MEHEE MOJIOBUHBI OKA3aBIIMXCA B TPYIIE CaMbIX CIIa0bIX
YYaCTHUKOB »HK3aMeHa. Takke 3HAYUTENbHOE YHCIO BBITYCKHUKOB YCIEITHO
BBITIOJIHAIOT 3aJlaHW€ HAa KOHCTPyHMpOBaHME 4ucia (3aganue 19), mpoueHT ero
BBINIOJIHEHUS B CPAaBHEHUU C MPOLLUIbIM roaoM yBeiaumuwmiica. ColepikaTelbHbIi
aHaIM3 pe3yJbTaTOB »HK3aMEHa IIOKa3bIBa€T, UYTO H3yYEHHWE MaTEeMaTUKU Ha
cTapiie cTyneHu o0miero o0pa3oBaHusi UMEET CBOIO MOTHBALIMIO U OIIPEICIIEHHOE
3HAQYEHUE Jake I TeX ydJalluxcsi, KTO He IUIaHUpPYyeT B  CBOEH
npoecCHOHATEHOM AESITEIHPHOCTH UCIIOJIb30BAaTh MaTeMaTHIeCKue 3HaHUs. Takxke
MO>KHO TOBOPHTH U O TOM, YTO TIOJITOTOBKA K 0a30BOMY dK3aMEHY B OOJIBIITMHCTBE
CIIy4yaeB HE CBOJMTCS K «HATACKMBAHUIO» HAa PEIICHHE HECKOIBKHX MPOCTHIX
3aJaHUil.

[To-ipexxkHEMY HHM3KM pE3yJbTaThl BBIMOJHEHUS T€OMETPUUYECKUX 3ajad,
IpUYeM Kak IUTaHUMeTpuueckux (3amanusi 8, 15), Tak U cTepeoOMETPUUYECKUX
(3amanust 13, 16); K COXaJCHHIO, C PTUMH 33JaHUSMU CIIPABJISIOTCS TOJIBKO
HanOoJiee TMOJTrOTOBJICHHBIE YYAaCTHUKM DK3aMeHa. IJTO CBHUJETEILCTBYET O
KOHLIETITYQJIbHBIX HEJO0CTaTKaXx B OOYYeHUM TE€OMETpPUU, O HEOOXOJIUMOCTH
nepecMoTpa TPATUIIMOHHBIX CHCTEM OOy4YeHHS W CO3JaHHs €IWHON JIMHUU
u3yueHus: reometpuu ¢ 1 mo 11 knacc Ha OCHOBE €IMHBIX JTUIAKTUYECKHUX
MOAXOJOB K pe3yibTaraM oOOy4YeHHST U  COJAEp)KaHus o00pa3oBaHus, C
CYILIECTBEHHBIM aKI[EHTOM Ha Pa3BUTHUE F€OMETPUUYECKOW UHTYUIIMH, HATJISIHBIX
FEOMETPUYECKUX TPEACTaBICHUNM, C YyYETOM BO3PACTHBIX OCOOEHHOCTEU
00y4Jarommxcs.

[To-pexxneMy  (akTopamMu,  BbI3BIBAIOIMIMMHU  OIIMOKHU,  OCTAKOTCS
HEJIOCTATOYHBIM YPOBEHb TOHUMAHUSI YCJIOBUS, BBIYUCIUTEIbHBIE OIIHOKH,
HEJIOCTATOYHAs! PA3BUTOCTh HATJISIIHBIX TEOMETPUUECKUX TTPEACTaBICHUM.

Paccmotpum  monpoOHee pe3ynbTarhl  BhIMOJAHEHUs 3aganuii  KUM
y4aCTHUKAMHU C Pa3HbIM ypOBHEM MOATOTOBKU. [[yIst 3TOTO BBLAETUM 4 TPYMIBI C
pe3ysibTaTaMu, COOTBETCTBYIOIIMMHU OTMETKaM <«2», «3», «4» u «5» 10
natubapHoi mikane: rpynna 1 — ot 0 mo 6 0amioB — HE JOCTUTIINE
MUHUMaJIbHOTO Oasuta; rpynmna 2 — ot 7 go 11 Oamnos; rpynma 3 — ot 12 g0
16 6aoB; rpynna 4 — ot 17 go 20 6ay11oB.

Pacnpenenenne yuacTHUKOB SK3aMeHa 10 IPYIINaM MPeACTaBICHO Ha pucC. 2.

PacnpepeneHue rpynn 6annos
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I'pynna 1 He3HauuTenbHA B MPOIEHTHOM OTHOIIIEHUH, OJIHAKO B HEE BOILIU
oko0JI0 10 ThIC. BBITYCKHUKOB IIKOJ. TOJIBKO OKOJIO TMOJIOBUHBI CIPABUIUCH
C 3aJ]JaHueM 6 Ha BBIYMCIICHHS B OBITOBOWM CHTyallud W JIOTHYECKUM 3aJlaHueM 18;
MPUMEPHO JBE TPETU — C 3a/laHheM 9 Ha COOTBETCTBUE BEIWYMH, TPU YETBEPTH —
c 3ajlanrieM 11 Ha 4dTreHWe auarpaMMbl M 3ajJaHueM 12 Ha paboTy ¢ TaOiuIleH.
BrlnonHeHre OCTANIbHBIX 33JIaHUN paclpeAesIUIOCh MO0 JUana3oHaM ClIEeTYIOIUM
obpazom: ot 21% no 33% — 3amanus 1, 4; ot 10% no 20% — 3ananus 2, 3, 5, 7, 8,
14; menee 10% — 3amanmsa 10, 13, 15, 16, 17, 19, 20. O0mme TEHACHIIMU IO
BBITIOJTHEHUIO KaXI0T0 3aJlaHusl U 10 TeMaM Kypca MaTEMAaTHUKH MPOSBIISIIOTCS U B
ATOM TpyIIIE.

B rpynne 2 muddepennmanus npu pemieHUH 3a4ay MposiBUIACh Hambojee
apko. Ha yposHe Bbiie 80% 3aecek BeimonHAOTCA 3ananus 9, 11, 12; B nnanazone
oT 50% 1o 75% BeImonHAIOTC 3amanus 1, 3, 4, 6, 8 u 18; B quana3osHe ot 35% no
50% — 3agmanusa 2, 5, 7, 10, 14; B quanazone ot 10% no 25% — 3amanus 13, 15, 16,
17, 19, 20. CoBepiIieHHO OYEBUIHO, YTO JJISI YYACTHHUKOB W3 3TOW TPYIIIBI €CTh
3aJlaHdsl, HE BBI3BIBAIONIUE OOJBIINX CIIOKHOCTEH, — paboTa ¢ BEIMYMHAMU,
nuarpaMMmamu, Tabmunamu. OT TOJOBUHBI JO TpPEX 4YETBEPTEH YYaCTHUKOB
9K3aMEHa M3 HTOW TPYIIBI CHPABISAIOTCS C TaKUMH 0a30BBIMH 3JEMEHTaMU
COJIEpKaHMsI OCHOBHOM IIKOJIbI, KAK BBIYUCIICHHUS, IPOLIEHTBI, CEOKETHBIE 3a1a4H U
reOMETpHs MIPAKTUKO-OPUEHTUPOBAHHON TeMaTUKH, paboTa ¢ hopMyaMu, JOTHKA.
[Ipy STOM OHM TIUIOXO OCBOWJIM MaTepuaid CTaplied IIKOoJbl, a HWMEHHO
npeoOpa3oBaHUEe CTENIEHEW U UPPALMOHATIBLHOCTEH, CBOMCTBA rpaduka QyHKIUH, a
TaKXke JaJeKO HE BCE YUACTHUKH U3 ITOU TPYIIIbI HAYYUIIUCH PEIIaTh KBaJpaTHBIC
ypaBHEHUS, TpeOyIOIKUE TMPEIBAPUTEIIbHBIX MPeoOpa3oBaHU, W BBIYUCIATH
BEPOSTHOCTh COOBITHS. HaumOosbiivie 3aTpylIHEHUS BBI3BIBAIOT B ATOW TpyIIe
reOMETPUYECKUE 3a7a4H, JIorapu(hMUUECKHIE HEPABEHCTBA, CBOMCTBA YUCE.

YyacTHUKH U3 rpynmnbl 3 OOJBIIYIO YacTh 3aJJaHUH BBITIOJHSIOT B IUAMAa30HE
oT 80% 10 90%. ITomruMo Ha3BaHHBIX BbINIe 3adaHui 13, 17 u 20, CIIOXKHBIX U JIJIS
0oJee OATOTOBJICHHBIX YYACTHUKOB, ONIPEIeTICHHBIE TPYAHOCTH BBI3BAJIM 3a/IaHUS
14 (rpadux ¢ynknuun), 15 (mmanumerpus), 16 (crepeomerpus), 19 (cBoiicTBa
qucen).

JlaHHBIE MMOKa3bIBAIOT, YTO MPUMEPHO MOJIOBUHA YYACTHUKOB 3K3aMeHa (OHU
cocTaBwIM rpynmy 4) moiy4yuia pe3yiabTar, OJU3KHUH K MaKCUMAaJIbHOMY WJIH
MaKCHMAaJIbHO BO3MOXHBIN: oHU HaOpamu oT 17 go 20 GamnoB. B atoii rpymrme
pe3yJbTaThl BBIMOJHEHUS TMOYTH Bcex 3anaHuit Onu3ku Kk 100%. HckmroueHue
COCTaBIISAIOT 3amaHus 13 (crepeomerpusi) u 17 (penieHue HEpPaBEHCTBA) — HX
BBINIOJIHUIIN 0K0JI0 80%, a Taxke 3aganue 20 — BBIMOJHUIM OKOJIO MOJOBUHBI U3
YYaCTHUKOB ATOU TPYTMIIBI.

EI'D mo MmaTemaTuKe nNpodpuibHOro ypoBHS

OO01iee 4McIO YYaCTHUKOB OCHOBHOro mepuojga EI'D mo maremartuke
npoduasHoro ypoBHs B 2018 r. — 6onee 391 ThIC. 4enOBEK, UTO COMOCTABUMO C
aHaJIOTMYHbIM nokazaresem 2017 r.



Ha puc. 3 mokasansl pacupeneneHus nepsuaroro 6amia B 2018 u 2017 .
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Puc. 3

XapakTep pacrnpeeneHuss NEpBUYHOTO Oayuia 3a JBa roja 3aMEeTHBIM
00pa3oM He U3MEHMJICS, YTO MO3BOJISIET TOBOPUTH O COMOCTABUMOCTHU PE3YJIbTaTOB
EI'D 2017 u 2018 rr. AHOManmuu Kak B paclpeleleHHMH B IIEJIOM, TaK U B
BBINIOJIHEHUU OTJIEIbHBIX 33JJaHUN OTCYTCTBYIOT, YTO CTATUCTUYECKU OMPOBEPraet
onyOJIMKOBaHHYIO B ceTu MHTEepHET HemocTOBepHYI0 HHGOpPMAILUI0 O MacCOBOM
MyOJIMKALUK peaJIbHBIX 3aJIaHUM dK3aMeHa B IHTepHeTe 321010 10 K3aMeHa.

Cpennuii TectoBslii 0amt B 2018 r. Beipoc B cpaBHeHuu ¢ 2017 r. Gosee uem
Ha 2 TeCTOBbIX Oamia. DTO CBA3aHO C YMEHBIICHHEM 4YHCIa YYaCTHHUKOB,
nonyuuBmmx 0—20 tecToBeiX OamioB 1o 100-6ammbHOM 1miKame (manee — 1.0.), H
OJIHOBPEMEHHBIM YBEJIMUEHHUEM YHUCJIa YYaCTHUKOB, HaOpaBmmx 41-60 1.6. u 61—
100 1.6. Takum ob6pazom, B 2018 r. (B CpaBHEHHUH C TPEIBIAYIIMMHU TOIAMH)
IPOAODKAETCS POCT MAaTEMaTHUYECKON IMOJATOTOBKHU OOJIBIIMHCTBA BBIMYCKHHUKOB,
BBIOpaBIIUX MPOGUIBHBIN dSk3aMeH. [Ipu 3ToM HauOoNbIIUKA POCT TOKA3AIO
BBIIIOJIHEHHE 33JaHUI C KPATKMM OTBETOM, 3a/IaHHSI C TIOJIHBIM PEIICHUEM B IEJIOM
BBITIOJTHEHBI HECKOJIBKO XYK€, ueM B 2017 1.

Kak wu B mpeablaymive rojabpl, MHUHUMAJIbHBIA TEpPBUYHBIMA  Oasi,
HEOOXOMUMBIA JUIsl cladyd dK3aMmeHa, Obul paBeH 6 (27 T1.6.). B 2018 .
MUHUMAJIbHBIN Oamn He HaOpamu 7,48% ydacTHMKOB 3k3ameHa, B 2017 r. —
14,35%, TO €CTh 3TOT MMOKA3aTENb YIYUIINIICA PAKTUYECKH BIBOE.

TenneHuust pocra pe3ynbTaTOB OTHOCUTCS K pe3ysbrataM EI'D kak B nemom
0 CTpaHe, TaK M K OOJIBIIMHCTBY PErMoHOB. PacTeT NMoOHMMaHHWE Ba)XHOCTU
MaTeMaTHYeCKOro 00pa3oBaHUs, MOCKOJIbKY OHO HEOOXOAMMO Ui YCIEIIHOTO
oOyueHusi B By3ax [0 HH)XEHEPHBIM, IKOHOMUYECKUM, €CTECTBEHHOHAYYHBIM,
MaTEeMaTHUYEeCKUM W HWHBIM CIELUUATBHOCTSM, TPEOYIOIIUM BBICOKOTO YpPOBHS
OCBOEHMSI MaTeMaTHKU. CylIeCTBEHHBIN BKJaJ BHECIO MOBBIIIEHUE OCO3HAHHOCTH
BbIOOpa HSK3aMEHA: HEJOCTATOYHO IMOATOTOBJICHHBIE BBITYCKHUKA BCE MEHbIIE
BbIOMpalOT NpOoQUIBHBINA IK3aMeH, orpaHuuuBasich caaded EI'D mo martematuke

;




0a30Boro ypoBHA. BaxHO OTMeTUTh, YTO B aOCOMIOTHBIX IM(pax YHUCIO
YYaCTHUKOB dK3aMeHa, HaOpaBiux 61 6ain u 6osee, BeIpociio 3a roja ¢ 120,6 ThIC.
10 125,6 ThIC., UTO O3HAYAET YBEIUYCHUE YMCIIA TTOJATOTOBICHHBIX a0UTYpPUEHTOB
MaCCOBBIX TEXHUYECKUX BY30B.

Kak u B 2017 r., y4aCTHUKHU 3K3aM€Ha JIEMOHCTPUPYIOT BBICOKYIO CTEIICHB
OBJIaJIcHUA 0a30BBIMH YMEHUSAMH. OJTO TaKUE DJIEMEHTHI COAEp)KaHUsA, Kak:
MPOLICHTHI U JIOJIM, OKPYTJIECHUE C U30BITKOM M HEJIOCTATKOM, YT€HUE TPpaPUKOB U
MarpaMM peajbHbIX 3aBUCUMOCTEH, MPOCTEHIINE TIE€OMETPUUYECKHE YMEHUS,
pelieHre ypaBHEHMM pa3inuyHbeIX TUNOB. Kpome srtoro, otHocutensHO 2017 T.
BBIPOCJIA YCIEIIHOCTh BBINOJHEHUSI 3aJaHuii 0a30BOr0 YpPOBHSA CJIOKHOCTH:
NPaKTUYECKHA BCE 3aJaHMs 1—8 BbITONHEHBI ¢ npeBbllieHueEM 50% yCHEnIHOCTH.
Heckonpko MeHee TMOJOBUHBI YYAaCTHUKOB JK3aMEHa CHPABHIUCH TOJIBKO C
YTeHUEM Irpaduka npou3BoAHOH (3aganue 7).

W3 3agaHuil ¢ KpaTKUM OTBETOM IOBBIIIEHHOTO YPOBHS CJIOKHOCTH CaMbIM
YCIIELIHO PeIIaeMbIM OKa3aJloCch 3a/laHue Ha JAecTBUs co creneHsaMu: o6onee 80%
YYaCTHHKOB JK3aMEHa I[IOJyYWIM TPaBWIbHBIA OTBET. MeHee yCnenHo
BBIIYCKHUKH MPOBEIU paboTy ¢ (popMysIol U pelieHrne TEKCTOBOW 3a/ayu: JIHILb
JIB€ TPETHU YYaCTHUKOB 3K3aMEHA YCIICIIHO CIPaBWIKCH C 3a1anusmu 10 u 11.

3ameTrHOl  mpoOjeMoil  ocraeTcss  cimaboe  oBiajcHHE — 0a30BBIMU
IPEJICTaBICHUSAMU O TE€OMETPUUYECKOM CMBICIIE NPOM3BOAHOM (3amaHue 7) u
0a30BBIMM YMEHHMSIMM HCCIEIOBaHUA (PYHKIMU C TIOMOUIBIO IMPOU3BOJHOM
(3amanue 12), a taxke cnaboe BiajeHUe (pakTaMyd U METOJAMU IUIAHUMETPUH U
CTEPEOMETPUHU, YMEHHEM peIllaTh FeOMETpUUYECKHUE 3a1auu (3agaHus 6 u 8). ITo
OCHOBHBIE pE€3€pBbl JJI1 TMOBBIIMICHUS KAauecTBa MOATOTOBKM aOUTYpPUEHTOB
MaCCOBBIX UHKEHEPHO-TEXHUYECKUX U SIKOHOMUYECKHUX BY30B.

Cpenu 3amaHuil C MOJHBIM pEHICHUEM HauOOJbIIee KOJIUYECTBO IOJIHBIX
O6amoB, kak m B 2017 1., momydeHo mo 3amaHusMm 13 wu 15: pemenue
TPUTOHOMETPUUECKUX YPAaBHEHMM M JIOTapu(PMUYECKUX HEpaBEHCTB. Bripocia
JI0JIs1 TIOJTYYMBIIUX IMOJIHBIM Oajul 3a cTepeoMeTpUUEcKOe 3aJjaHKe, YTO CBA3aHO C
HEKOTOPBIM ~ pOCTOM  TIE€OMETPUYECKOM IOATOTOBKM  Haumboiee  CHIIbHBIX
YYaCTHUKOB, MOTUBUPOBAHHBIX HA BBICOKHII pe3yNbTarT.

OpHOM U3 MPUYMH CHWKEHUS JIOJIM YYACTHUKOB, HAOPABIIMX TOJHBIN Oast
3a 3agaHue 17 (3KOHOMHUYECKasl 3a/ia4a), CTajl0 UCIOIb30BaHUE MPU MOJATOTOBKE K
HK3aMEHy THUIOBBIX 3aJaHUIl BMECTO CHUCTEMAaTHUYECKOrO0 H3YyYEeHHs Kypca u
IrPaMOTHOTO HWTOTOBOTO TMOBTOpPeHUs. MHOrve y4YacTHUKA HE MPOYMTAIIN
MOJIHOCTBIO M BHUMATEIBHO YCJIOBHE 3aJaud M JIONMYCTUIIM CYIIECTBEHHbIE
OLLIMOKH, CIAEAYS «TUIIOBOMY aJITOPUTMY».

PaccMOTpUM  BBITIOJIHEHHE 3K3aMEHAIMOHHOW pabOThl YYaCTHUKAMH C
Pa3HbBIM YPOBHEM MATEMATHYECKOU MOATOTOBKHU.

Pe3ynpraTel rpynmnbsl ¢ MHMHMMAJBHONW MOATOTOBKOM (YYaCTHHKH, HE
HaOpaBIIe MUHUMAJIBHOTO 0ajia) COOTHOCSATCS (€cilu CPpaBHUTH Pe3yJbTaThl MO
CXOXHUM 33aJaHMsIM JBYX 3K3aMEHOB) C pe3yiabTaramu rpymmn 1 u 2 06a3oBoro
9K3aMeHa (BpAd JIM 3TH YYAaCTHUKH CMOTIM OBl MPEOA0JIETh MUHUMAIIbHYIO
TpaHuIly TpH caade 0a30BOr0 HK3aMeHa). Bo3HHMKaeT BOMPOC, TMOYEMy
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BBITYCKHUKU TIPUHSUIM  PEIICHWE CAaBaTh SK3aME€H NPO(HIBHOTO YpOBHS,
HECMOTpSI Ha TO, YTO YpPOBEHb UX MOATOTOBKHA HE TO3BOJISIET UM MPOJOJKUTH
oOydeHue B By3€, IJIec MaTEMaTUKA SBIISIETCS] MPOGUIUPYIOMIEH TUCIUTLITUHOM.

bonee 60% y4yacTHHKOB NPOPUWIBHOIO J3K3aMeHa HalOpaaum or 6 10
11 mepBuuHBIX 6a10B (2761 T.6.). DTO O3HAYaeT, YTO W3 MEPBBIX 12 3amaHUit
0a30BOr0 U MOBBIIICHHOTO YPOBHEH C KpaTKUM OTBETOM OHH BBIMOJHUIM HE OoJiee
11 3amanuii. Tak, OHM HE CMOIJIM TMOKAa3aTh PE3yJIbTAT MPU BBHIMOJHEHUU [AXKe
OJIHOTO U3 3a/IaHUH MOBBIIIEHHOTO YPOBHS CIIOKHOCTH C MOJIHBIM PEIICHUEM, B TO
BpeMs KaK MMEHHO BBIITYCKHUKH M3 3TOW TPYMNIBI CTAHOBATCA aAOMTypHUEHTAMU
MaCCOBBIX HHKEHEPHBIX BY30B.

C 3amanusamu dactu 1 crpaBistorcest 76-99% y4acTHUKOB M3 3TOW TPYIIIHI,
UCKIIFOYEHHUE COCTaBJISIOT 3aaHus 7 (rpaduk mpou3BOIHON) U 8 (cTepeoMeTpus),
C HUMHU B JTOW TPyIIe CIPABIAIOTCA OT TPETU A0 TOJIOBUHBI YYaCTHUKOB
COOTBETCTBeHHO. M3 3a1annii yacTu 2 HauOOJbUINN pe3yabTaT ObLI MOJTYYEH IpH
BBITIOJIHEHUU 3aJlaHus 9 (mpeoOpa3oBaHUE CTETIEHHBIX BBIPAKEHUMN): CIPABUINCH
okono 90% yuactHukoB, oT 50% mo 60% — cnpaBunuce ¢ 3amanusmMua 10
(Beruncnenust mo ¢opmyne) u 11 (TekcroBas 3amaya), okosno 30% — BBITTOJIHWIN
3aanue 12 (HaxoxkJAeHHE TOYKH IKCTpeMyMa CJIOKHOM ¢GyHKuuu). MIMeHHO Haj
samaausmu 7, 8, 10, 11 wm 12 HeobxomumMo paboTaTh s YyIy4IICHUS
MaTeMaTUYeCKON MOATOTOBKUA a0UTYpUEHTOB HHKEHEPHBIX BY30B. LlenecoobpazHo
yACIUTh BHUMAHUE U 3aJlaHuio 13 (pelieHre TPUroHOMETPUUYECKOTO YpaBHEHHUS),
€ro BBINOJHWINA 7% BBITYCKHUKOB W3 3ToM rpymnmsl. C 3amanusmu 14—19 B ston
rpyIIe cupaBuianuch MeHee 1,5% y4acTHHKOB.

CyIliecTBEHHO JIy4llle pe3yJbTaThl YYaCTHUKOB JK3aMeHa W3 TPyHinbl ¢
xopouei moaroroBkoii (12—19 n.6. / 62—-80 1.6.). OHM BBITOJHAIOT 3a1aHus 16,
9, 11 ¢ pesynbrarom, OJM3KUM K MakCUMallbHOMY, 3aganus 7, 8, 10, 12, 13 B
nuanazone 75-90%; TpeTe W3 OTOM TPYMIBI COPABWIMCH C PEIICHUEM
jJorapuMUUYECKOrO0  HEpaBeHCTBa  (3agaHue  15); yeTBepTh —  CO
cTepeomMeTpudeckor 3agadeit (3amanme 14). C Hambosiee CIOKHBIMU 3aJaHUSIMHU
16-19 »Tu yuyacTHUKHM CHpaBWIMCH B auamnazone 1,6-7%, mpu 3TOM cambIM
CJIOHBIM OKa3ajoch 3ajmanue 18 (cuctema ¢ mapameTpoM), a 0ojiee MPOCThIM —
TJIaHUMETpHUYecKas 3ajava.

MakcuManibHO BO3MOXXHBIC pE3yJIbTaThl TIPYNIbl  BbICOKOOANILHUKOB
oueBUAHBI. Kak U B Apyrux rpyImmax, 3aMeTHO HEOOJIbIIIOe CHUKEHUE PE3yJIbTaTOB
no 3aAaHusM 7 u 8. BuauMmele pa3nuuusi HAYMHAIOTCA C 3afaHus 14, ¢ KOTOPbIM
cnpaBwinch 81% y4yacTHMKOB 3TOM rpynmbsl, C 3agaHueM 15 — 87%,
c3amanneM 16— 53%, c¢ 3amanuem 17 — 49%, c¢ 3amanmem 18 — 31% mu
¢ 3amanueM 19 — 26%.

PexomeHnaalum 1o COBepPLICHCTBOBAHMIO MPENOAABAHUA MATEMATUKHU
¢ yderoM pesyabtatos EI'D 2018 r.
OueBugHa ocobast poib MaTeMaTHMYECKOro o0pa3oBaHMsA B pealu3aluu
crosumx nepex Poccuen 3amad, omnpenensemMbix «Ctparerueii Hay4yHoO-
TEXHOJOrHueckoro pa3sutusi Poccuiickoii ®deaeparnuuny, [Iporpammoit «udposas
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skoHOMHKa Poccuiickon  @enepaumn» W APYTMMH  T'OCYJApCTBEHHBIMU
nokymeHTamu. Takxke 03 KaueCTBEHHOIO MAacCOBOIO  MAaTeMaTH4eCKOro
oOpa3oBaHUs HEBO3MOXKEH IepexoJ K uudpoBoit sxoHOoMHKEe. CKOpPOCTh H
XapakTep pa3BUTUSA HAYKM M TEXHOJIOTMH, 3a/al0lIME€ HAaIpPaBICHUS DPa3BUTHUS
WHHOBAIIMOHHOM SKOHOMHKH, M3MEHEHUs, MPOUCXOJSIINE B KU3HH OOIIECTBA,
OTpaXaroTcs Ha CUCTeMe OO0pa30BaHHWsA, B YACTHOCTH Ha €ro COJCp)KaHUHU, U Ha
I[EJIEBbIX YCTAHOBKAX IIKOJBLHUKOB U WX poautenet. TpeOyroTcs npuHIMIHATBHO
HOBBIE AKLEHTHl B COJEPKAHMM M METOAOJOTHH IIKOJIBHOTO MaTEeMaTU4YECKOTO
oOpazoBanusi. OgHaKo, YTOOBI KOPPEKTHO M TOYHO PACCTaBIATh STH aKIECHTHI,
HeoOxomuMma wHpopManuss 00 AaKTyalbHOM COCTOSHHUM  MaTeMaTHYECKOUN
MOATOTOBKM BBIITYCKHUKOB 00IIe00pa3oBaTeIbHbIX oOpraHu3amuii. Tpedyemyro
oOpaTHyI0 CBsI3b OOECIEYMBAET EIAUHBIA TOCYJAapCTBEHHBIM 3K3aMEH 110
MaTeMaTuKe, MPEeAOCTaB/SIONIMA JaHHbIE O KadecTBe O0OyuyeHusi Bcel
COBOKYITHOCTH BBIITYCKHHUKOB KOHKPETHOI'O T0Ja, IO3BOJIAIOIMIMI IPOBOJUTH
CPAaBHEHUE 0 T'OJIaM C BBISIBJICHUEM JUHAMMKHU pe3ysibTatoB. Tak, utorn EI'D no
mateMatrke 2018 r. 6a30BOro ypOBHSI MOKA3bIBAIOT CIEAYIOIIEE.

N3 20 3amanuii s5K3aMeHallMOHHON paboThl 6a30BOro ypoBHs 13 OTHOCSTCS K
COJIEP>KaHUI0 Kypca MaTEMaTUKH OCHOBHOM IIKOJIBbI; 3TO IPUMEPHO TE XKE 3aJaHus,
KOTOpBIE BBIHOCWJIMCHh Ha OCHOBHOM 73K3aMeH. K coxaneHuro, He MpeACTaBiIseTCs
BO3MO>KHBIM CPaBHUTbH PE3YJIbTATHI BHITIOJHEHUS JAHHBIX 3aJJaHUI OJTHUX U TEX K€
BBIITYCKHUKOB 110 OI'D u EI'D, HO MOKHO IpeAnooKuTh, 4To ydacTHUKU EI'D ux
pematoT ayyuie, yem ydactHuku OI'D (ma EI'D ¢ mumum cnpasisitores 9 uz 10
BBIITYCKHUKOB). AKTyaJieH BOIIPOC. €CTh JIM TPOTPecc B MaTeMaTHYECKOM
pa3Butuu y4dacTHHKOB EI'D? mpousomio iaM pacmmpeHHe MaTeMaTHYecKOro
Kpyrosopa? — Belb 110 MPOTpaMMe CPEIHET0 OOIIero 00pa3oBaHUs 00yJaromuecs
JOJKHBI ObUIM TO3HAKOMUTHCS C HOBBIMH pa3/ielaMd MAaT€MAaTHKU W BBIWTH Ha
Oosee BBICOKMN YpOBEHb IMOHUMaHHs MaTeMaTukd. KoHeuHO, HpUpOCT €cTh,
OJTHAKO CJIEyeT NMOMHUTh, YTO JOJS 3aJaHUi U3 MPOrPaMMbl CTAPLIEN IIKOJIBI
COCTaBJISIET MEHEE MOJIOBUHBI OT OOIIET0 KOJMYECTBa 3a/laHUi 3K3aMEHALMOHHON
paboThl M BHIMOJHSIOTCS OHU Ha 20% Xyke 3aJaHuil U3 MPOTPaMMbl OCHOBHOM
IIKOJIBI.

[Ipu 3TOM pe3ynbTaThl BhioaHEHUS 3a1anusi 20 (IpUMepbl MPUBOJIATCS HUKE
— 3aganus 1-3), a CrpaBWIIMCh C HUM HPUMEPHO TPETh BBHIMTYCKHUKOB, MHCABIINX
HK3aMEHAIMOHHYI0 PaboTy, MOKa3bIBAIOT HAJUYME OINPEIEICHHOrO0 HHTEepeca K
HECTAaHJApTHBIM 33JayaM W MOTeHuuana B ux peweHuu. Ilpu Bcelt
HECTaHJApPTHOCTU 3aJJaHUi U3 pPa3HbIX BapHaHTOB pabOThI 0A30BOr0 YpPOBHS BCE
OHM TpeOYIOT NPUMEHEHHS TOr0 WM HHOTO M3YyYEHHOIO0 MAaTeMaTH4eCKOro
METO/Ia: PeIIeHUs 3a]1ay ¢ MOMOUIbI0 YPAaBHEHHM, HEPABEHCTB, UX CUCTEM, METO/IA
nepebopa u T.m. CrienoBaTeNnbHO, peyb HE HJIET TOJIBKO O €CTECTBEHHOM B
YCIOBUSIX OPTraHMW30BaHHOTO OOY4Y€HHUsI BO3PACTHOM pPa3BUTUU IO3HABATEJIbHBIX
IPOLIECCOB U MBICIUTEIBHBIX (PYHKUMN OOyyaroumxcs, BeAb B KaXJA0M 33JaHUU
HE00X0 MO POJIEMOHCTPUPOBATH yMEHUE PUMEHUTH JIOTHUKY,
nepeopMyIrpoBaTh YCIOBHE 3a/1auH, MPUOETHYTh K MOAETUPOBAaHUI0. MOXKHO ¢
YBEPEHHOCTBHIO TOBOPUTH O TOM, YTO MMEET MECTO YCBOCHHE MAaTEMaTHYECKOIO
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COJIEpKaHMsI U YMEHUS NMPUMEHSTh HOBbIC 3HAHUSI B HECTAHJAAPTHBIX CUTYyallUsX,
HE BCTPEYABIIMXCA B y4eOHOM Ipoliecce.

O0s13aTenbHO CIEAYEeT OTMETUTh, UYTO CPEIu ITHX 3aJlaHul eCTh 3aJlaHuf,
KOTOPBIE BBITIOJIHAIOTCS U B TPYMIE CaMbIX CJIa00 MOJATOTOBJIEHHBIX YYaCTHUKOB.
OT0 3amaHue, TrAe JOCTaTOYHO NPUMEHUTh Iepedop U TMPOBEPKY YCIOBHUS;
BBITIOJIHUJI €70 KaXKbIM TPETUHN YYACTHUK SK3aMEHa U3 3TOM TPYIIIHIL.

3amanue 1. Ha xombIeBO# JOpOTe paCIOIOKEHO YEThIpe OCH30KOJIOHKH: A,
b, B u I'. Pacctosnue mexnay A u b — 60 kM, Mmexny A u B — 45 kM, mexny B u
I' — 40xm, mexny ' 1 A — 35kM (Bce pacCTOSIHHSI HU3MEPSIOTCS BIOJIb
KOJIBLIEBOM JOPOTH MO KpaTdaitiiei ayre). Haitaute paccrosinue (B KUIOMETpPax)
Mexnay b u B.

HpI/I 9TOM M B TIPYIIIIC XOPOHIO IIOATOTOBJICHHBLIX Y4YAaCTHHKOB, COAIOIINX
MAaTCMAaTUKY Ha 0a3zoBOM YPOBHE, CCTb Hp06HeMBI C COCTABJICHHUCM H PCIHICHHCM
ypaBHCHI/If/'I U HCPABCHCTB. Huxe IMPUBOAUTCA OBC TAKUC 3ada4d: IICPBYIO U3 HUX
BBITIIOJIHWJIKM JIMIOb TPETh Y4YACTHHKOB YKaBaHHOﬁ rpymnmel, BTOPYHO — MCHEE
IIOJIOBHUHBI Y44CTHUKOB, BOHICAIIUX B OTY I'PYIIITY.

3ananue 2. B tabnuue Tpu cronlua U HECKOJIBKO CTPOK. B KaxIyro KieTky
TaOJUIIBI BIIUCAIN TI0 HATypaJbHOMY YHCIy TaK, YTO CyMMa BCEX YHCENl B TIEPBOM
cronbue paBHa 119, Bo BTopom — 125, B TpetbeM — 133, a cymma uucen B
K01 cTpoke Oosbiie 15, Ho Menbie 18. CkoIbKO BCEro CTpoK B Ta0IUIE?

3apanue 3. Mama u Measeab chenu 110 nedyennii u 6aHKy BapeHbs, Ha4aB U
3aKOHYMB OJIHOBpeMeHHO. CHauanma Maia ena BapeHbe, a MenBeap — IEUYECHBE,
HO B KaKoi-TO MOMEHT OHU MOMEHSIUCh. MelIBeAb U TO U IPYTrOe €CT B TPHU pasa
obicTpee Mamm. Ckonbko TedeHWil chenl MenBenb, €Cliu BapeHbs OHU ChENH
MOPOBHY?

K NOCHIBHBIM HMHTEIUIEKTYAJIBHBIM YCUJIMAM IIOJIOKUTEIBHO OTHOCUTCS
MOYTH KaX/bli 4eJOBEK, MMEHHO C 3THM CBsi3aHa JIOOOBb K TaKOTO pOJa UrpaM,
KaK CyIOKy, TeTpuc, TaHrpam. Ilostomy mnpu pabote ¢ o0Oydarommmucs,
opueHTUpoBaHHbIMM Ha EI'D 0a30Boro ypoBHS, MOXHO pPEKOMEHJO0BaTh B
OOJBIIe CTENEeHW HCIOJIb30BaTh B Yy4eOHOM MpoOLiecCE 3aJaHMsl, aHATOTUYHBIE
MIPUBEICHHBIM BBIIIE: MOXKHO CUMTATh 3TO YMCTBEHHOW T'MMHACTUKOW, OJHAKO HE
Hajgo  3a0bIBaThb  JejaTh  aKIEeHT Ha  MaTeMaTU4YeCKOW  MOJAOIJIEKe
WHTEJUIEKTYalIbHBIX ~ pa3BieyeHuid. KpoMe TOoro, HMMEHHO TNpH pEUICHUHU
HECTaHJApTHHIX 3a7a4 MOTYT BO3HUKAaTh CHUTyallld, TPeOYIOLIUME KPUTHUYECKOIrO
MBILUICHUSI, OOCYXKIACHHS PA3IUYHBIX PEIICHUN; 3TO MOMOXKET yYUTEN0 00ydaTh
yyalxcs TOMy, KaKk HaJ0 HCKAaTh CIOCOOBI M Bapualliy PELIeHUs, TPUMEHAThH
YK€ U3YYEHHBIE METOBI.

Hectannaptaele U  HEOOBbIYHBIE 3aJa4d  MOTYT CTaThb  (PaKkToOpoM,
NOBBIIAIOIIAM  MOTMBAallMK0 K WM3Y4YEHUIO MAaTEMAaTUKH, AaKTUBHOCTb W

11



3aMHTEPECOBAHHOCTh Ha Ypoke. Bemp sl ydeHWKa, KOTOPBIA Cienan BBIOOD
CBOETO JKM3HEHHOr0 MYTH HE B TOJb3y MaTEMaTUKH, paCUIUPEHHE
MaTeMaTUYECKUX 3HAHUM MMEET CMBICI TOJIbKO B JBYX HallpaBiICHUSX, B
KOHTEKCTE MX MPUKJIAJHOTO HUCIOIb30BaHUS B OBITY M COLMAJIBHON MPAaKTUKE U B
KOHTEKCT€ MHTEJUICKTyaJIbHOrOo pa3BuTus. Hago mnpusHath, 4TO mnporpamma
CTapiied MIKOJIbI JOBOJBHO Jlajeka OT MCIOJb30BAHMS TOJYUYECHHBIX 3HAHUU U
yMEHUM Ha OBITOBOM YpOBHE. AKIIGHT >X€ Ha HWHTEUIEKTYaJbHOE pa3BUTHE
SIBJIIETCSI BIIOJTHE TIJIOJIOTBOPHON HJIEEH, KOTOpas MMEET TIOYBY B paMKax JTaHHOTO
Kypca. IMEHHO BTOPYIO YCTaHOBKY HEOOXOAMMO BHEIPSTh.

Eciu roBoputh 00 oOpaTHOW cBsA3HM, KoTopas oOecmeunBaercs EI'D mo
MaTeMaTHuKe MPOQIIBHOTO YPOBHS, TO MPEXKAEC BCETO CIEAYET OTMETUTH, UYTO Ha
ATOT DK3aMEH TO-TIPSKHEMY MPUXOIUT OMNPEACICHHAS 0Nl YYaCTHUKOB, IS
KOTOPBIX B OOJIBITICH CTENIEHHU MPpeAHA3HAYCH YK3aMeH 0a30BOTO YPOBHS, MPUYEM U
TaM y HUX BO3HUKIM OBl CEPhE3HBIC MPOOJIEMBI C MPEOJIOJICHHEM MUHUMAIbHOU
rpanunibl. X pe3ynbTarhl BIOJHE MOHATHBIM 00pa3oM BJIMSIOT Ha oOIue
pesynbTaThl  mpoduiibHOTO  3K3ameHa. CiemyeT  Jydlie  OPUEHTUPOBATH
0Oy4Jaronuxcs Mpu BeIOOpPE UM YPOBHS IK3aMeHa 110 MaTeMaTHKeE.

C uvacteio 1 pabGoTel crpaBisitorcst 6osiee 85% ydacTHUKOB MPO(UIBLHOTO
HK3aMEHa, UCKJIFOYEHHE COCTABJISIOT JIBA TE€OMETPUUECKUX 3aJjaHus (TUIaHUMETPUS
U CTEpEOMETpHUs) U 3aJaHue Ha uTeHue rpaduka GyHKIUU U €€ MPOU3BOIHOM.
NmMenHo noclieiHee 3ajaHre 0Ka3aaoch Hau0oJiee CIOKHBIM B 3TOM 4acTu padboThI,
C HUM CIPaBWIACHh MEHEE IMOJIOBUHBI YIaCTHUKOB DK3aMEHa.

HHTEepecHO CpaBHHUTH PE3yIbTaThl BHIITYCKHUKOB, KOTOPHIE BEIOpA Oa30BbIi
U Tpo(HWIBHBI YPOBHU DK3aMEHA, MOCKOJBKY HEKOTOpPBIEC 3aaHus ONHM3KH I10
TEMaTUKE W CJIOKHOCTH. MOYKHO KOHCTaTHpPOBATh, YTO 3aJIaHUS Ha BBIYHMCIICHHUC
BEPOSTHOCTH COOBITHS, Ha YTEHUE Tpadrka TeMIiepaTypbl BEBIOOPKaMU YJ4aCTHUKOB
0a30BOr0 ¥ TPO(HUIBHOTO SK3aMEHA BBIMOIHSIIOTCS TMPAKTHYECKH Ha OJIHOM
ypoBHe, 6smm3koM K 80% 1 90% COOTBETCTBEHHO.

C 3amanusiMu Ha BbIUMCIEHUA 10 ¢opMmyidaMm B 0a30BOM BapuaHTE
BBIITYCKHUKH CIIPABWIKCH B cpeiHeM Ha 20% Jiydilie, HO 3TO 3a CUET YCIOKHEHUS
dbopMyIIbl MU YCTIOBUS €€ TPUMEHEHUs B PO MIbHOM dK3aMeHe. Hamo oTMeTuTs,
YTO JIaJIeKO HE BCE BBIMTYCKHUKH T'OTOBBI K COJIepKaTeIbHON paboTe ¢ popmynamu,
U 9TO CIeAyeT 00s3aTeNbHO YYEeCTh MPH IJIaHUPOBAHUH PAOOThI, B YACTHOCTHU MPHU
MOJITOTOBKE K 3K3aMeHy. Hwke mpuBoasTcs 3amaHus 0a30BOro M MpoGUILHOTO
YPOBHEH COOTBETCTBCHHO, pE3YyJbTaThl BBHITIOJHECHUS KOTOPBIX MPAKTUUYCCKU
COBIA/IAIOT.

2
3aganue 4. YckopeHue Tena (B M/c”) MpU PaBHOMEPHOM JBHXKEHUU IO

2
OKPY>)KHOCTH MOXXHO BBIYHCIUTh TO Qopmyne a=o R, rme ® — yriosas
-1
CKOpOCTb BpaiieHus (B ¢ ), a R — paauyc okpyxkHoctu (B Metpax). [lonb3yschk
. N 2 -1
aTOM (hopMyIoii, HaiiauTe & (B m/c” ), ectn R=0,5 Mmu o=12¢ .
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3ananue 5. Cuna toka | (B A) B 35eKTpoceTH BBIYHUCIAETCS 1O 3aKoHy OMma:
U
| ==, rne U — mnanpsbkenue nsnektpocetu (B B), R — comporuBienue
R b
HOJIKJIFoUaeMoro ajiekTponpudopa (B Om). DnekTpoceTs mpekpaiiaer padoTarb,
ecim cuina Toka mpesblmaer 5 A, Onpenenure, Kakoe HaMMEHbIIEe
COIIPOTHBIIEHUE MOKET OBITH Y JIEKTPONPUOOpPa, MOAKIIOUAEMOTO K JIEKTPOCETH
c HanpspkeHreM 220 B, 4To0s!I 31ekTpoceTh npoaoirkana padorats. OTBET JaiiTe B

OoMax.

K ocobenHocTH 3amanusi, HETaATUBHBIM 00pa3oM MOBIMSBIICH Ha pe3yJbTaT
ero BBIMOJNHCHHS, B IIEPBOM U3 3aJaHHil MOXHO OTHECTH Pa3MEpPHOCTB: C ; BO
BTOPOM — OIPENEIICHUE HauMeHbUle20 COTPOTUBIICHHUS.

[Ipu sToM crenyer caenarh €mie OJHO MOJE3HOe HaOJI0JIeHNE, OCHOBAHHOE
Ha CONOCTaBJ€HUM pe3ynbTatoB EI'D 06a30Boro u mpo(uibHOrO YpOBHEH: IO
YPOBHIO PAa3BUTUA U IO MATEMaTUYECKON MOJATOTOBKE TIpyIIa BbITYCKHUKOB,
Haubosee ycnemHbix Ha EI'D 6a30BOro ypoBHs, UMEET XOPOIIHNE IAHChl YCIIEIIHO
claTh U dK3aMeH NMPOGUIBLHOTO YPOBHS, MPUYEM Ha Oajibl, JOCTATOYHBIC IS
NOCTYIUIEHUSI B MHXEHEPHO-TEXHUYECKHUE BY3bl. 3JI€Ch UMEET CMBICI YOEIUThCH,
4YTO BHIOOP T'YMaHUTApHOTO HAampaBieHHsI CBoeW Oynyiiel npodeccruoHanbHON
Kapbephl CACIAH UMU OCO3HAHHO, BO3MOKHO, KOMY-TO U3 HHUX CJIEIyET ITOAYMAaTh,
HaIpUMep, O JAEATEIbHOCTH B MH)KEHEPHO-TEXHUUYECKOH cepe.

3amanusi C KpaTKUM OTBETOM M3 4YacTd 2 mnpodUILHOTO BapUaHTa
pacnoJioKEeHbl B TMOPSAJKE BO3pAaCTaHUSl UX CJIOKHOCTH: €CIM C MEPBBIM M3 HHX
(nmpeoOpaszoBanue creneHei) crpaBwinch 9 u3 10 ydacTHUKOB, CO BTOPBIM (padoTa
c (Gopmynamu) u TpeTbuM (TEKCTOBas 3ajaya) — MPUMEPHO JBE TPETH, TO C
MOCJIEAHUM (BBIYMCICHUE SKCTpPEMyMa CIIOKHOW (YHKLIHMH) — HEMHOTHMM MEHEe
MOJIOBUHBI.

Cpenu 3amaHuii ¢ TOJHBIM pEIIEHWEeM HauOOoJbIIee KOJIUMYECTBO IMOJHBIX
ObammoB (kak w B 2017 r1.), momydeHo 1o 3amaHusM 13 (pemieHue
TPUTOHOMETPUUECKOTO ypaBHEeHMs)) W 15 (pemeHue jorapupMuuecKoro
HepaBeHCTBa). [Ipu 3TOM clienyeT OTMETUTh HajJuuKe CYIIECTBEHHOTO pa3pbiBa B
pe3yapTarax Mo TPYIIaM YYaCTHUKOB; 3TO CBUJIETEIILCTBYET O TOM, 4YTO JJIS
BBITIOJTHEHHUS JIaHHBIX 33/IaHUI (OTHECEHHBIX K 3aJJaHHUsIM TMOBBIIIEHHOTO YPOBHS
CIIO)KHOCTH) HEOOXOJUM CEpbE3HbIl YpPOBEHb MAaTE€MaTHYE€CKOW MOJrOTOBKH.
[ToBauAT, Ha pe3ynbTaThl BBHIMOJHEHUS JAHHBIX 33JaHUl BO3MOXKHO TOJBKO
paboTas Mo TpeM HampaBJICHUSIM: Yepe3 MOBBIINICHHE KauecTBa MaTeMaTH4EeCKOU
NOATOTOBKM 332  OCHOBHYIO  IIKOJIy, 4Yepe3 YCWJIEHUE BHUMaHUSA K
COOTBETCTBYIOILIUM pPa3zesiaM Kypca MaTeMaTHUKH CTapIlIel IMIKOJIbI, a TAKXXe Yepes
BBISIBJICHUE YYallUXCsl, MOTEHIUAJIBLHO CIOCOOHBIX CIPABISATHCA C TAaKOro poja
3aJlaHUSIMH, U BBICTpAaMBAHUE C KAXKJBIM M3 HUX Ha 3Tare MOJATOTOBKHU K dK3aMEHY
IPaMOTHOM AMarHOCTUYECKOM pabOThl, HAITPaBJICHHOW Ha BBHISIBIIEHWE KOHKPETHBIX
pOOJIEMHBIX 30H, YTO MO3BOJIUT BECTHU aIPECHYIO paboTy.

OtmeTuM emie ABa MOMEHTA. 110JI0)KUTENbHBII MOMEHT: YBEIUYHIACH JOJIS
MOJIYYHMBIINX TOJHBIA Oamn 3a 3amaHue 16 (cTepeoMeTpusi), 9TO MOXKET ObITh
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CBSI3aHO C HEKOTOPHIMH TMOABMXKAMHU B OOIIEH TIe€OMETPUYECKON MOATrOTOBKE
YYaCTHUKOB JAHHOTO 3K3aMEHA, CBS3aHHOIO C BO3BPALAIOIIMMCS BHUMAaHHEM K
ATOMY pas3ielly IIKOJbHOM MareMarTuku. OTMETUM TakKe HETaTHUBHYIO
TEHJICHIMIO. MPOU30ILIO CHIKEHHE IMPOILICHTa YYaCTHUKOB, HAOPABIIUX IMOIHBINA
Oann 3a 3amanue 17 (3xoHOMHMUeckas 3afada). Ha naHHbBIA pe3ynbTaT MOIJIO
MOBIMATh HATACKMBaHWE, TAaK KakKk »JTa 3aJaya HE MOAJACPKUBACTCA
CaMOCTOATENILHON JMHUEH B MporpaMMe Kypca U OTpadaThiBaeTCs JHIb IPH
IIOATOTOBKE K DK3AMEHY .

Ms1 paccMoTpenn 0OpaTHYHO CBsI3b, KoTopyro naer EI'D mo marematuke,
pean3yeMyo Ha CaMOM BBICOKOM — (heZiepaibHOM YPOBHE; OHA MO3BOJIAET JIENaTh
BBIBOJBI O COCTOSSHMM MAaT€MAaTHYE€CKOW MOATOTOBKM BCEH COBOKYIHOCTH
BBIITYCKHUKOB ~CHCTEMBI 00IIero oOpa3oBaHUS M MPUHUMATH PELICHUS,
HEOOXOJIMMbIC JJIsI €€ COBEPIICHCTBOBaHUS B Oyrpkaifiume roasl. Takke Ha 3TOU
OCHOBE KaXKIbli YUYUTEIb MOXKET COBEPIICHCTBOBATh CBOI METOJHYECKYIO
cucTeMy oOy4YeHus, BHOCUTh KOPPEKTUBBI B OTAEJIbHBIE aCIIEKThl 00YUEHMUS.

JlokazaHo, 4to oOpaTHas cBsS3b OS(PPEKTUBHA, €CIM YUYCHHK TOJIy4aeT
COOOIIIEHHE O BEPHO BBHIMOJHEHHBIX 33JIaHUSIX, @ HE TOJIBKO 00 OomMOKax, eciiv OH
MOJIy4aeT HE TMPOCTO MAapKepbl, CBUJCTEIbCTBYIONIUE O TMOJOKUTEILHOM
pe3yibpTaTe, HE MPOCTO TMOXBAJIy 3a PEIICHHYI0 3aJady, a W HEKOTOPbIH
COJIEpKATEJIbHBI KOMMEHTApU. DTOT KOMMEHTApUM MOKET BKJIOYaTh B CeOs
TaKyl0 OILIEHKY, KaK «pallOHaJbHOE PEIICHHE», «KPACUBOE pEUICHUE,
«MHTEpEeCHas UJes», «IPAMOTHAS 3alUCh». MOXKET ObITh OTMEYCHA aKTyallbHOCTh
MIPOBEPKH PE3yNbTaTa, yIauyHOE MPOXOKIACHHUE <JIOBYIICK» W «OMACHBIX» MECT U
T.II.

Oo6patHas cBsi3b 3G(EKTUBHA W B Cilydae, €Cld OHAa KOHKPETHA, TO €CTh
CBs3aHA C M3BECTHBIMHU YYEHUKY pe3yJbTaTaMH U ACHCTBUSAMHU, MOIJICKAIIUMHU
ycBOeHHUIO. BaxHoe  3HaueHue uMmeer  MHGOPMHPOBAHHOCTH  YUYCHHKA
OTHOCUTEJIBHO TOTO, Y€MYy OH JIOJDKEH HAYYUThCS, KaKue 3aJaHusl JIOJDKECH
HAyYUTHCSI PEIIaTh, & KAKUE MOXKET HAYUYUThCS PEIIaTh JIJIsi TOTO, YTOOBI MOTYYUTh
KETaeMoe KOJIMYECTBO OaioB Ha »HKk3ameHe. Eciu ydeHuk Qukcupyer u
OTCIICKUBAET CaM, YMEET JIM OH BBIMIOJHATH TpeOyemoe 3aJaHue WIM HET, TO
MUHUMM3UPYETCS BpeMsl Ha BBITIOJIHEHUE 3aJaHUM, TIPH 3TOM paboTa CTaHOBUTCS
oosiee 3¢ dexTuBHON M parmoHanbHOM. OTCIOa HEOOXOAMMOCTh B OTKPBITOCTHU
MPEIBSBISIEMBIX TPEOOBAaHUH K pe3yibTaTaM OOyYCHHMS, a Ha dTale MOJATOTOBKHU K
9K3aMEHYy — B OPHCHTAIIMM Ha KOHCUHBIH 3aIIaHUPOBAHHBIN PE3yJIbTaT.

D¢ (EeKTUBHOCTh BO3PACTAET B CIIy4ae CaAaMOOILICHUBAHUS, MTOCKOJIbKY YUYEHHUK
CaMOCTOSITENIHO TONy4aeT WH(MOPMAIMI0O O CBOMX pe3yibTarax, cam ee
aHAJIM3UPYET, JeNIaeT BBIBOJBI O CBOEM NPOTpPEcce, KOPPEKTUPYET LETU B CiIydae
HeoOxomumoctu. Ho mis  ocymiecTBiICHHS CaMOOIICHMBAHUS HEOOXOIUMBI
KPUTEPHUH OIEHWBAHKS Pa0OTHI, KOTOPBIC JOJKHBI OBITh Y YUYCHUKA HE TIPOCTO 0
Hayayia BBITIOJIHEHHUS] KOHKPETHOW pabOThI, HO JKeNaTeIhbHO W B CaMOM Hadale
n3ydeHus: TeMbl. K coxkalieHnro, B TpakTuKe 00jiee 9aCTOTHOW SIBJISIETCS CUTYaIus,
KOT/1a pa0doTa BBIJACTCS YUYEHUKY 0€3 KPUTEPUEB €€ BHITIOTHEHUS.
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HeoOxoaumo otmeTuts, uto co3ganue EI'D no maremaTuke 6a30BOro ypoBHSI
u nosiBiieHre B OI'D akneHTa Ha MCIIOJIIB30BAaHUWE MATEMAaTUYECKUX 3HAHUM B
pEaIbHBIX CUTyalUsX OBbLIM HEBEPHO HCTOJKOBAaHbI HEKOTOPBIMHM YUUTEISIMH B
KayecTBE TIE€HEPAJIbHON uAeu O0OYy4YeHMs, YTO MPUBEIO K IOBEPXHOCTHOMY
OCBOEHHUIO O00y4YaroIMMHCS MpOrpamMMbl cTapiield IKosbl. B yacTHOCTH, 3TO
3a(pUKCUPOBAHO U pe3yJIbTaTaMU 3K3aMEHA: pe3yJIbTaThl BBIIOJHEHUS 3a/laHui 110
TEMaM Kypca CTaplied IIKOJbl HMXKE PpPE3yJbTaTOB BBINOJIHEHUS 3aJaHUi U3
«peATIbHOU MaTEMATHUKN.

M3BecTHO, YTO BBITYCKHUKH, caapomme EI'D 06a30BOro ypoBHs, HMEIOT
pa3IuYHbIE YPOBHU MAaTEMAaTUYECKON MOATOTOBKU: CPEIM HUX €CTh KakK T€, KOMY
MaTeMaTuKa JaeTcsl ¢ OOJBIINM TPYJOM, TaK U T€, KTO BIIOJIHE MOT OBbI C yCIIEXOM
IPOJOJKUATh U3yYEHHE MAaTEMaTUKHU Ha BBICOKOM ypoBHE. Bompoc o ToMm, Kakum
JUISL K&XKJIOM M3 3TUX KaTEeropHuil BBITYCKHUKOB JIOJKHO OBITh 00y4Y€HHE B CTapIIeh
IIKOJIE TIPU YCIIOBUH, UTO OHU YK€ CZENIadd CBOM BbIOOp HE B M0JIb3Yy MaTEMaTHKHU,
COXPaHSET CBOIO aKTyaJIbHOCTb.

W3BecTHO, UTO pe3ysbTaThl BBIIIE Y T€X OOYYAIOIIMUXCS, KTO CTAaBUT MeEpen
co00if BO3MOXKHO CJIOXHBIE, HO JIOCTH)KHMMBIE LENH. MOTUBUPOBATH YYECHHKA,
IUTAHUPYIOLIEro MPOJOJIKUT U3YUEHUE MATEMATHKU B By3€ U OPUEHTHPOBAHHOTO
O3TOMY Ha MPO(UIBHBIA 3K3aMEH, HE TaK CJIOXHO: OH CIIOCOOEH OCO3HAaTh, UTO
€My MOHAJIO0OMUTCS /JIs YCHEUIHOTO MPOXOXKIEHUS SK3aMEHa, MOXKET OLICHHUTH
MOJIE3HOCTh TNIYOOKUX 3HAHWM M TBEPJIbIX HABBIKOB /IS JAJIbHEUIIErO YCIEIIHOTO
oOyuenust B By3e. [Ipm 3TOM OH Takke OUEHUT WHAMBUIYATU3UPOBAHHBIN,
OpPUEHTUPOBAHHBIN HA €ro LEJIU NOIX0/l YUUTEIs, TOMOIb B 00yYeHUH.

Ho kak MOTHBMpPOBaTH TOro, KTO YX€ MPHUHSAJ pEUIeHUE HE B MOJb3Y
MareMatuku? Peub MOXET UWATH TOJIBKO O PACHIMPEHHH KPYyro3opa,
OOIIEKYJIbTYPHOM KOHTEKCTE, HHTEepece, a Takxke OO0 OBJaJeHUH HOBBIMU
crnoco0aMy U MpUeMaMH y4eHUs, KOTOPbIE MOKHO MEPEHECTH Ha MPO(UIbHBIE IS
cebs mpeametsl. Takum 00pa3oM, peyb UIET O (POPMUPOBAHUHM CpPEACTBAMHU
MaTeMaTUKU KJIIOYEBBIX KOMIIETEHIMH, KOTOpble BOCTPEOOBAaHBl B COBPEMEHHOM
o01ecTBe.

K camoperymisiiuu OTHOCATCS TaKK€ BOIIPOCHI, CBA3aHHBIE C OCO3HAHHOCTBIO
3HaHUA U He3HaHWs. OObACHEHHWE Yy4YWUTEIs CPOIHHM JIKIIMOHHOW (opme
NPEAbIBICHUS] HOBBIX 3HAHUW. B CBSI3M C¢ ATUM BHOBb MOJYEPKHEM BaKHOCTH
oOpaTHOM CBSA3U. YUMTENlb JIODKEH MOJydaTh CUTHAIBI OT oOydarommuxcs: «51
MOHUMAIO, MOTY OOBSICHUTBY, «Sl HE YBEpeH, MPaBUJILHO JIU sI TOHUMaKO», «5 He
NOHUMAIO». YUHUTENIb MOXET MpEepBaTh CBOE OOBSICHEHHUE BOMPOCOM K TEM, KTO
elle He MOHSI, IPEAJ0KEHUEM BbICKA3aTh CBOM COMHEHHS TEM, KTO HE YBEpEH B
NOHUMAaHUH, MPEIOCTABICHUEM CJIOBA TEM, KTO BCE MOHSII.

[Tone3no Takke mnpuyyaTh OOYYAIOMIMXCS K TOMY, YTOOBI IO HTOTram
U3Y4YEHUS] KaXJOW TEMbl, Ha O3Tale MNOJATOTOBKM K TEMATHYECKOMY KOHTPOJIIO
YUEHHUK 3a/1aBajiCsi BOIIPOCOM, BCE JIM 3HAHMS M HaBBIKU M3 CIHCKA 00s3aTeNIbHBIX
OH YCBOWJI, C KakUMH OoJiee CJIOXKHBIMU 3aJaHUSIMH MOET CIPaBUTHCS
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MOJJHOCTBKD CAMOCTOATENBHO, & C KAKUMU — TPU YCJIOBHM IOJYyYECHUS
ONpEIEICHHON TOMOIH.

U eme 06 ogHOM akTope, Ha KOTOPBIN cieayeT 00paTuTh BHUMAHUE, HEb3s
HE YHNOMSIHYTb. OJTO MOBTOPAIOLIECECS TECTUPOBAHUE. YKE HMEIOUIUMNCS OMbBIT
POCCHUHCKON IIKOJIBI M 0ojiee MPOAOJDKUTEIbHBIA 3apyOCKHBIM OIBIT HE
MO3BOJISIIOT TOBOPUTH O HeM, Kak 00 3¢ dexTtuBHOM (akrope. IlomoxutenbHbie
3¢(}eKxTsl BO3HUKAIOT TOJBKO B TEX CIydYasX, KOTJa YYUTENIb YYUTHIBAET
pe3yNbTaThl  TECTUPOBAHMS I  KOPPEKTHPOBKH  Mporiecca  OOydeHHS,
MPUCIIOCA0IMBAET METOAbl OOYy4YEHHUSI K BO3MOXKHOCTSIM KOHKPETHOTO YYEHHKA,
YUUTBIBAsA €ro CUJIbHBIE U CIa0ble CTOPOHBI, WJIHM MPHU YCIOBUMU COAECPKATECIHHOM
OoOpaTHO# CBSI3U, C KOTOPOH YYEHHK MOXET paboTaTh CaMOCTOSATEIBHO, TO €CTh
MMEET BO3MOKHOCTh YYUTHCSI Ha T€CTaX, HO TOJIBKO HE B CUTyaluu (GOpMaIbHOTO
KOHTPOJISL.

Cnenyer y4yuThIBaTh, YTO TMOATOTOBKA K BBIMNOJHEHUID KOHKPETHOM
HK3aMEHAIMOHHOW PabOThl B YMEPEHHOMN CTENEHHM BO3JIEHCTBYET Ha YCIEIIHOCTh
ee BbIoiHeHus. [Ipu 3TOM oOpraHuzamus TEMATUYECKOTO TECTUPOBAHUS,
UCTIOJIb30BAHUE B TIOJTOTOBUTEIIBHBIX TeCTaX (IMArHOCTHUCCKUX paboTax U Mpod.)
3aJlaHui B 00Jiee CIOKHBIX (hopMaTax, HeXKeNr OyIyT UCIOJIb30BAaHbI HA SK3aMEHE,
pe3yibTaTUBHEE MPOXOXKICHUS MPOOHOr0 3K3aMeHa. BaxHO MOJYepKHYTh, YTO
pelieHue MHOTOYHUCIICHHBIX OJHOTHUITHBIX BapHaHTOB HK3aMEHAIMOHHOW pabOTHI
ABJIsIETCA HanuMeHee 3(QPEeKTUBHON cTpaTeruii MOArOTOBKH.

OcTaHoBuMcCsl MoJapoOHEEe Ha HEKOTOPBIX NpHemMax OOy4eHHs], JOKa3aBIIHUX
CBOIO 3()(PEKTUBHOCTD.

[Tpu pemennn 3agad 3QPEKTUBHBIM TPUEMOM SIBISIETCS HCIIOIH30BAHHE
npumepos u obpasyos. CKaxxeM, YUCHHK MOJIydaeT 3a1ady U TOTOBOE pElIeHHE,
KOTOPOE€ OH JIOJDKEH pa3o0paTh CaMOCTOATENbHO. PermeHue Moxer ObITh
JIOTIOJTHEHO COBETaMH, KOMMEHTapUsMH TPYAHBIX WJIH «OMACHBIX» MOMEHTOB,
OpyruMH criocobamu pemieHus u T.1. KorHWTuMBHAs Harpys3ka B JaHHOM Cllydae
MOJIy4aeT YIPaBJISIONUNA UMITYJIbC M OCYIIECTBIISICTCS B 33JaHHOM HAIMPAaBIICHUU.
BaxHpIM ycllOBUEM SBISIETCSI BBIXOJ Ha CTPATErHIO, KOTOPYIO MOKHO Oyner
OPUMEHUTH B JajbHEHIIEM MpU PElIeHUH MIUPOKOTo Kpyra 3anad. Cremyromum
ATAIIOM MOJKET CTaTh paboTa HE C TOTOBBIM PELIEHUEM, a C 3a/JaHHBIM aJITOPUTMOM
pElIeHUs, KOTOPhIN YUYEHUK JOJHKEH CaMOCTOSITEIbHO MPUMEHUTh K JTAHHOU eMy
3agade. [locme ATOro MOKHO MPOBECTH PEIICHUE IMOJHOCTHIO CaMOCTOSTEIHHO.
[Tokaxkem 3T0 (6€3 moTepu OOIIHOCTH) HA IBYX MPOCTHIX 3a/1a4uax.

3aganue 6. Homepa Xelne3HOJOPOXKHBIX OWJIETOB cocToAT u3 7 1udp.
CKoJIbKO HOMEPOB OYIyT COACPKATh TOJBKO HEUETHBIC LIU(PHI?

Pemenne: Beero meu€rneix mudpp — 5 (1, 3, 5, 7 u 9). Becero HOMEpOB,
COCTaBIEHHBIX U3 3TuX mudp, —5-5-5-5-5-5-5=5"_ Otser: 5.

KommenTapuii: [IponsBeneHne MOKHO HE 3alMChIBAaTh, a Cpady 3amucarh B
Bujsie crenenu. Crenyer Bcerga oOpaiaTh BHUMaHWE Ha TO, MOTYT JIM IU(MPHI B
YUCJIE MOBTOPATHCS, @ 3TO 3aBUCHUT OT YCIOBHUS WJIM KOHTEKCTa 3anadu. Kpome
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TOTO, €CJIU TI0 YCIOBUIO UCTIOJIb3YIOTCS YETHBIE ITU(PBI, TO HEOOXOAUMO TTIOMHUTH,
yTto ) — 4deTHas uudpa, OTHAKO OH HE MOXKET CTOSITh HA TIEPBOM MECTE.

3ajlanue i caMoCTOSTeNbHOro pemieHus. CKOJIbKO CEeMHU3HAYHBIX YHCEN
COCTAaBJICHBI TOJILKO W3 YETHBIX LU(p?

3aganue 7. Kaxnaplii U3 IByX JIpy3ell OJIHOBPEMEHHO IOKAa3bIBAET HA PYKE
CIy4yallHO€ KOoJaum4yecTBO mnaibleB oT 1 g0 5. C kakoil BEpOSTHOCTBIO B CyMME
MOJTYIHUTCS 9uciio 87

Pemenue: OOmee 4yucio KMCXOIOB paBHO: 5 - 5 = 25. bmaronpustHbIMU
COOBITUIO «ITOJYYHTCS B CyMM€ 4uclio 8» OymyT ucxonapl: 3 + 5,5 + 3, 4 + 4.
BepositHocTh coObiTHs paBHa: 3/25 = 0,12. Oteer: 0,12.

Kommenrapuii: CnepyeT pa3nnyaTh 1B€ KOMOMHAIIMY, KOT/Ia OJIUH U3 JIpy3en
MOKa3bIlBaeT 3 mnanbla, a Apyrod — 5 manbueB. OTBET MOKHO 3alUCcaTh Kak
OOBIKHOBEHHOH JIpOOBIO, TaK U I€CATUYHOM.

3ajaHue Ui CaMOCTOSITENbHOTO pemnieHus. Kaxnapli uU3 OBYX Apy3ei
IIOKa3bIBACT HA pyKe Cily4yalHOe KosmuecTBO nansueB oT 1 go 5. C kakon
BEPOSTHOCTBIO B CYMME MOJIYYUTCS YUCIO 77

OnucaHHBI IPUEM MOKET MCHOJb30BATHCS NMPUMEHUTEIBHO K OTAEIBHOMY
3aJIaHUI0, OJTHAKO U3 TaKHUX 33JaHUIl — C PEIICHUSIMU U KOMMEHTapUsIMU — MOKHO
COCTaBUTh TEMATHYECKYIO0 TPOBEPOUYHYIO pabOTy, KOTOPYIO MOXHO HCHOJIb30BATh
U B paMKax MOJATOTOBKHU K 3K3aMeEHY. PemieHuss MOryT ObITh HAallMCAHbl YYUTEIEM
CaMOCTOATENbHO, MOTLYT OBITh B3ATHl U3 MYOJUKYEeMbIX COOPHUKOB IS
noAroToBku Kk EI'D, a Takxke u3 maTepuanoB xxypHajna «MaTeMaTtnkay.

Becbma 3((ekTUBHO HCIONIB30BaHKME MpPHU PEHICHUH 3a/1ad NOOCKA30K, TO
€CTb HEKOTOPOH JOMOJHUTEIbHON MH(POpPMALUU, KOTOpasi 1aeTCsl yUEHUKY Iocie
(uTo BaxkHO!) TOro, Kak OH Hauaj paboTaTh Haj 3aaauyeil. YeMm ompezneneHHee
MOJICKa3ka, TeM OOoJbllie M3 Hee MOKHO u3Bjiedb. Dpaspl: «Xopomo mogymaiiy,
«BHuMmaTenpHO TIpouTH ychoBue 3amaun», «llomymait o npyrux cmocofax
pEeUIeHUsD MOJICKa3KaMH HE SIBJISIFOTCS, MOCKOJIbKY OHM HUKAaK HE HaIpaBJIsIOT X011
MBICJIM U HE TIOMOTAIOT HAWTU PEIICHHE.

3amanue 8. Pemmmre ypaBHEeHUE SiN X + 23in(2x + %) = »\/gsin 2X+1.

[Moackaska: MoxHO TpUMEHUTH (OPMYITy CUHYCa CYyMMBI IBYX YIJIOB.

[Toacka3zkoil MOXKeT ObITh MOXOKas 3ajJadya, KOTOpasl pellajach HEIaBHO,
YKa3aHHE Ha KOHKPETHBIM MeTOoA. Bcerma moJsie3HO HMCIONb30BATH PE3YIBTATHI,
METO/Ibl YK€ PELIEHHBIX 3a/1ay, a TaK)Ke OMBIT, MPUOOPETEHHBIN NPHU PELICHUU.
OTO HWIHMPOKO MCHOJIB3YETCSA B IIKOJBHOM KypCE€ T€OMETPHH, II€ MHOTHE BayKHbIC
reoMeTpuyeckue (QakTbl, KOTOPHIMHU 11€J1€CO00Pa3HO MOJIb30BATHCSA MPU PELICHUU
JIpYruX 3aJay, JaHbl HE B BHJIE YTBEpXKIACHUH (TeopeM), a B BuAe 3amad. Kpome
TOT'0, 3TO BO3MOXHOCTb MCIIOJIb30BAHUS €ILIE€ OAHOTO METONA — AHANOUU.

[Ipu pemieHMH TPUTOHOMETPUUYECKUX YpPABHEHHUH MOACKA3KOH MOXKET ObITH
omnpeneneHHas QopMmyia, a MpPH PEIICHUU JOrapupMUYECKOTO YpaBHEHHUS —
cBoiicTBO sorapu¢ma. [lojge3Ho yduThb MOJIb30BATHCSA MOJACKA3KaMM, MUCKATh HMX
CaMOCTOSITEIIbHO, & TAK)KE YUUTh JaBATh MOJICKA3KU.
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[Tpu 0Oy4eHNM PEIICHUIO CIOXKHBIX WU TPYJOEMKUX B IUIAHE BHIYUCICHUIN U
npeoOpa3oBaHuil 3a/lay TMOJIE3HO MCIIOJIb30BaTh IPyNIoOBbie (POpMBbI pabOTHI, a B
KaueCTBE MpHeMa — M032060U wimypm. OCHOBHbIE TPUHIUIIBI MO3TOBOTO IITYpMa:
Ha TIEPBOM dTale — MPEUIOKEHUE KaK MOXKHO OOJIBIIETr0 KOJIWYECTBA PEIICHUMH,
0€3 OLIEHKU MX MPUMEHUMOCTH, PAllMOHAIBHOCTU U MPOY., HA BTOPOM — aHAIU3 U
BBIBOJI O II€J1€CO00Pa3HOCTH MPEJIOKEHHOTO, BHIOOp HamboJiee IEHHBIX UIeH U
npemsioxkenuit. [{eHHOCTh mpruemMa — B CTUMYJIMPOBAHHM MOUMCKOBOM aKTUBHOCTH
Ha MEPBOM 3Tale€ U KPUTUYHOCTH MBIIUIEHUS HA BTOPOM. XOpPOLIO HNPHUMEHUM
JAHHBI TPUEM MPU MOUCKE PA3IMYHBIX CHOCOOOB pEHIEHUS TNeOMETPHUYECKUX
3aJ1ay U TPUTOHOMETPUYECKUX YPaBHEHU.

[Ipyn pemieHNM TEKCTOBBIX 3a7ad BAXKHBIM IMPUEMOM, HEOOXOIUMBIM IS
YCBOEHHUS, SBISIETCS nepe@opmyauposanue yCiaoBHUs, OTHOIICHUN, CBA3BIBAIOLINX
BXOJSIIME B 337ady BenuuyuH. Hibke NpuBOIUTCS HpUMEP TAaKOW 3aaud U3
BapuaHTa MPO(HUILHOrO SK3aMeHa.

3amanue 9. 3aka3 Ha wusroroBieHue 323 gertaneil mepBbId  pabouunit
BBITIOJIHAET Ha 2 4 OwicTpee, yeMm BTopoil. CKOJBKO JAeTalied M3roTaBiIMBacT
NEepBBIM padouMii, €Cu M3BECTHO, YTO OH HM3rOTaBIIMBACT Ha 2 JIeTajau OOJbIIe
BTOpOTro?

JlaHHyI0 3ajady SK3aMEHyeMble pELIWIN CYIIECTBEHHO XyXKe, 4YeM
aHAJIOTMYHYIO0 3aJayy Cc 0oJiee MPUBBIYHOW M XOpoIlo oTpaboTaHHOU (halyiioH,
CBSI3aHHOM C IBUKEHHEM JIBYX BEJIOCUIICNCTOB.

YMmenue nepepopMmynmpoBaTh  yCIOBHE BAXHO W NPH  PEIICHUH
HECTAaHJAPTHBIX 3a/a4, TO €CTh TaKWUX, METOJ PEIICHHS KOTOPHIX YYCHUKY
HE U3BECTEH, HE U3y4alICs U He 0TpadaThIBaJICs HA YPOKaX.

3amganue 10. IIpsMoyrodbHUK pa30oUT Ha YETHIPE 15 12
MEHBIINX NPSAMOYTOJIbHUKA JIByMSl MPAMOJIMHEHHBIMU 5 24
paspe3amu. Ilmomagum TpEX W3 HUX, HAYMHASA C JIEBOTO '

BEPXHETO U J1aJiee IO YaCOBOM CTpeJIKe, paBHbI 15, 12 u 24.
Haitgure miomaap 4eTBEPTOro NpsIMOYTOJIbHUKA.

B nanHoli 3amade, yToObl HAWTH pElICHUE, 10CTATOYHO C(HOPMYJIHUPOBATH TO,
YTO BIIOJIHE MOXXHO YBHUJETh U3 PUCYHKa (TO €CTh YCIJIOBHS, MPEICTABICHHOTO
rpaduyecku): IUIOMIAb YETBEPTOrO MPSMOYTOJIbHUKA BO CTOJBKO pa3 OoJibliie
MEPBOT0, BO CKOJIBKO IJIOMIAb TPETHETO MPSIMOYTOJIbHUKA OOJIbIIIE BTOPOTO.

Eme Oonee axkTyalbHO 3TO yMEHHME TpU  PEIICHUU  MPAKTUKO-
OPUEHTUPOBAHHBIX 3aJiay, MPEACTABISIONIMX COOOH HEKOTOPYI CHUTYalUIO0 W3
peaNbHOM JKU3HHM, KOTOPYH0 HEO0OXOJAMMO MpeoOpa3oBaTh W OIMUCATh HA S3BIKE
MaTeMaTUKd (TO €CThb CaMOCTOSATENBHO Cc(hOpMYIMpOBaTh 3agady). B camom
IPOCTOM CJIydae OCHOBa 3aJayd OyJeT cieayioulas: 3a JECTHULEH, KOTOPYIO
MPUCIIOHWIM K CTEHE J0Ma, HAJAO0 PACHO3HATh MPSIMOYTOJBHBIM TPEYTrOJbHUK,
TUTIOTEHY301 KOTOPOTO U Oy/IeT JaHHAas JICCTHHIIA.
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Pe3ynbTaThl 5K3aMeHa, MPEACTaBICHHBIE TI0 TPYIIaM, MTO3BOJISIIOT TOBOPUTH O
CIIO)KHOCTH 3aJaHUi Sl DSK3aMEHyeMbIX C TEM WIM HHBIM YpPOBHEM
MaTeMaTHYeCKON MoAroToBku. CKaxeM, pelieHne TEKCTOBOM 3adaun (3aganue 11
npoQUIBHOTO 3K3aMEHA), TPHUBEICHHOW BBIIIE, MPEACTABISACT TPYIHOCTh
IPUMEPHO 7Sl TIOJIOBMHBI YYAaCTHHKOB 9K3aMEHA, B TPYIIE CaMbIX CIa0BIX €ro
YYaCTHHUKOB C HEW He CHpPaBUIICA M KaXKIbIH JECSTHIN, a B TPYIIIE CaMbIX CUJIBHBIX
Mbl umeeM npaktuaecku 100%-it pesynprat. [IoaTOMY Tak BaxkHO Iipu 00y4eHHUU U
MOJITOTOBKE K JK3aMEHYy IMOHUMAaTh T€ TPYAHOCTH, C KOTOPBIMU CTOJIKHYTCS
oOy4aroruecsi, ¥ padorath au(PEPEHIUPOBAHHO, TO €CTh C KaXKIOW TPYIIION
yuYaluxcs OTAETbHO. 3a/laHusl M0 CJIOKHOCTU JOJDKHBI OBITh aIeKBaTHBIMHU IS
KOHKPETHOW TPYIIIbI, TO €CTh Y YUYEHHWKOB JOJKEH OBITh IIAHC U KOTHUTHUBHBIN
pecypc BBINOJHUTH 3a/laHue, MPHOETHYB K MOMOIIM YYHUTENs, OJHOKIACCHUKOB,
CIPAaBOYHUKOB U TPOYMX MCTOYHHMKOB JIOTIOJHUTEIBHOH HHPopManuu. Yrto
KacaeTcsl HK3aMEHALIMOHHBIX 3aJaHHil, TO JMILIEHA BCAKOIO CMBbIC/IAa IMPaKTHUKa,
KOIJla YYEHHKY, KOTOpBIA ciabo chpaBisieTcs ¢ 3aJaHusaMU 4acTu 1 sk3ameHa
npo(UIBLHOIO YpPOBHS, BBIJAIOTCS MOCIEIHUE 3adaHusd u3 dvactu 2. HyxHa
rpaMOTHAasi JUArHOCTHKA YPOBHS MOATOTOBKU Ka)KIOIO YUYE€HUKAa U oOecriedeHue
€ro UMEHHO TEMU 3aJaHUSIMHU, C KOTOPBIMU OH, UCXOJI U3 3TOTO YPOBHS, MOXKET
CHPaBUTHCA.

BaxxHo Takke 3HaTh, YTO OECKOHEYHOE pelIeHUE 3a7a4, KOTOPBIC YUCHUK YKe
JAaBHO HAyuywJICsl peliaTth, TaKKe HUKAK HE TOBJIMAET Ha KadyecTBO €ro
MaTeMaTHYeCKON MOATrOTOBKH. bojee TOro, HaTaCKWBaHHE CBHITPAET C HUM 3IYIO
OIyTKy Ha JK3aMEHE — HE MO3BOJIUT 3aMETUTh HE3HAYUTENIbHbIE H3MEHEHHS B
YCIOBUHM 337aud U CKOPPEKTHUPOBATH PEIICHHE COOTBETCTBYIOIINM OO0pa3oM.
NMeHHO 3TO SpPKO OTpa3wjioCh Ha PE3yibTaTax BbINOJHEHHUS 3aaaHus 17
npo(UIbHOrO BapuaHTa (IKOHOMHYECKas 3a7aya) U SIBJISETCS CYIIECTBEHHBIM
(bakTOpoM CHWXKEHHUS TIPOIEHTAa YYaCTHUKOB, HAOpaBIIMX TMOJHBIA Oamn 3a
3aJJaHie: YBUJEB Ha M3BECTHOM MO3UIIMU 3HAKOMYIO, KaK UM IMOKa3aJIoCh, 33/1a4y,
MHOTME YYaCTHUKHM HE MPOYUTAIM IOJHOCTbIO M BHHUMATEIbHO €€ YCIOBUE U
JOTIYCTHJIA CYLIECTBEHHbIE OLLIUOKH, CIEAYS KTUIIOBOMY aJITOPUTMY».

CH0XHOCTD 3a/laHusl OTHOCUTEIIbHA, CJIE0BATEIbHO, MOKHO MOIBITATHCS HA
Hee BiMATh. Hampumep, aOCTpaKTHOCTh 3aJaud MOXHO CHH3UTh, €CIIU
UCTIONb30BaTh HAIISIIHBIE TpencTaBieHus. [IpaBma, HWMEHHO ¢ JTUM Yy
OOJBIIMHCTBA BBIMTYCKHUKOB BO3HUKAIOT MPOOJIEMBbl. Pe3ynbTaThl BBITIOTHEHHUS
3aJaHuil Kak 0a30BOTO, Tak W TPO(GUIBHOTO BapHaHTa AdK3aMEHa TOBOPST O
HeJocTaTKaXx B (OPMUPOBAHUM TPOCTPAHCTBEHHOTO MBIIIJICHUS —YYalUXCA.
[Ipexxae Bcero, 3TO HETAaTUBHO OTPAXKACTCA HA PEIICHUH CTEPEOMETPUYECKHX
3agad. [IpuBenem mpumep 3amanus u3 NpodUIHLHOTO BapUaHTa dK3aMeHa, KOTOPOe
BBIMIOJHWIM YyTh OOJbIE MOJIOBUHBI YYaCTHUKOB SK3aMEHA, MUCABLIMX 3TOT
BapHaHT, HECMOTPS Ha TO, YTO OHO SIBJISIETCS MPAKTUYECKU YCTHBIM.
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3az[aHHUe 11. Yepe3 cpemHO JHHHIO OCHOBAaHUS <\
TPEYroJIbHOW NPHU3MBbI MPOBEAEHA IIOCKOCTh, MapajuielbHas
ooxoBoMy pedpy. Haitaure 06bEM 3TO# MIPU3MBI, €CITH 00BEM
OTCEUEHHOM TPEYrOJbHOU MPU3MBI paBeH 135.

Y He chpaBUBIIUXCS C 3aJlaHUEM HET «YyBCTBa IMPOCTPAHCTBA», OHU HE
BOCIIPUHUMAIOT 3pUMBIE 3aKOHOMEPHOCTH OKPYXAIOIIEro Mupa. A Bellb UMEHHO
CpeIy HUX HaXOMAATCA T€, KTO YK€ MOIe] YYUThCS B MHKEHEPHbIE BY3bl U OyleT
CTPOUTENEM, KOHCTPYKTOPOM U T.JI.

JlaHHBIN HEAOCTATOK MPOSIBUIICS M B aHAJIOTUYHOMW 3ajade, rjie HeoOXOANMMO
OBLJIO MPUMEHUTH CBOMCTBO aIIUTUBHOCTHM oObeMa. HaBepHoe, TeopeTHyecku
oOyyaromuecsi MOHUMAIOT, YTO OOBEM 1IEJIOr0 Tejla pPaBeH CyMme OO0BEMOB
COCTaBISIIONIMX €ro 4vacrte. Ho moyemy ’k€ OHM HE MOIYT NPUMEHUTH 3TO
CBOMCTBO IpU PEILICHUY 3a7a4?

3aganue 12. JlaHa npaBuibHas TPEYroJibHas IpuU3Ma
ABCA B,C,, mmomans ocHOBaHMS KOTOpOH paBHa 8, a

O0okoBoe pebpo paBHO 6. Haiinure 00bEM MHOTOrpaHHUKA,
BepIIMHAaMU KoToporo ssisitorest Touku A, C, C;, A, B;.

JIaHHBII HENOCTAaTOK IIPOSIBIISIETCS. HE TOJIBKO Y TE€X BBITYCKHHUKOB, KTO
claBall NMPO(MUIBHBIA H5K3aMEH, AHAJOTMYHOE 3aJaHUEe M3 0a30BOro 3K3aMeHa
BBITNIOJIHEHO IIPUMEPHO € TEM K€ PE3YJIbTAaTOM, YTO AENAET 3Ty MpodiieMy oO0Iien
JUIsL BceX OOydarommxcs HE3aBUCHMO OT BbIOOpa MMHU SK3aMEHa M JajibHeHIIen
CTpaTteruu oOy4eHwusl.

3aganue 13. B Oax, wumerommi QopMy UHIMHIpA,
Hamuto 10 1 Boapl. Ilocine mMOIHOrO MOTPYXKEHHST B BOIY
JeTal YpOBEHb BOJbI B Oake yBenuuwics B 1,6 pasa.
Haiinure o00béM nperaymm. OTBer nmaiite B KyOMYECKHX
CaHTHUMETpax, 3Has, 4yTo B omgHoM jutpe 1000 xyOuueckux
CaAaHTHUMETPOB.

[lonaTHO, 4TO MaccoBO TpoOJieMa MPOSBIIIACH C YXOJOM U3 OOIIEro
oOpa3oBaHHs TaKOrO Y4eOHOTrO TpeaMeTra, Kak YepuycHHe, paBHO KaK W TO, YTO
BPSJI JTU CTOUT OKHMJIATh €T0 BO3BpAICHHS — MPOQECCusi KOHCTPYKTOpa TepecTaa
OBITH CTOJIb MAaCCOBO BOCTPEOOBAHHOM C MPUXO0JIOM KOMITBIOTEPHBIX TEXHOJIOTHH.
W nerna sta mpoOiema Ha miiedn yduteneil matematuku. OIHAKO pelieHue ee
WU3BECTHO. HEMPEPHIBHOE Pa3BUTHEC TCOMETPUUCCKUX  MPEACTABICHUN U
reOMETPUYECKOro BooOpaxeHusi oOydaromuxcs ¢ 1 mo 11 kmacc; HarmsigHas
reoMeTpus B 1—-6 kiaccax; 0oJbllie BHUMAHUS T€OMETPUICCKOMY MOJICTUPOBAHHIO
¥ KOHCTPYHUPOBAHUIO (M3 TUIOCKHUX U MMPOCTPAHCTBEHHBIX (UTYP), TEOMETPUISCKIM
YepTeKaM, MOCTPOCHHSIM, W300PKEHUSIM OT PYKH U C TIOMOIIBIO Pa3IMYHBIX
YEPTEKHBIX NWHCTPYMEHTOB, Ha HEJIMHOBAHHOW W KJIeTYaTOW Oymare. TO OTHIONb
HE O3HAYaeT, YTO BCIO TEOMETPHIO HAJI0 CBECTH K HAIVBIIHOCTH M K paboTe
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pykamu. OrmpeneneHusi U JOKa3aTENbCTBA, JOTMKA M aKCHOMATUKa Ba)KHBI IJIs
COBPEMEHHOIO0 YeJIOBeKa MW Il W3Y4YeHUsT TeOMETpUM HE MEHee, HO HaJo
MOHUMAaTh, YTO B Pa3BUTUM 4YEJIOBEKa BCEMY OTBOJIUTCA CBOE Bpems, a
HeCc(hOPMUPOBAHHOE HATJISAHO-O00pAa3HOE MBIIUICHHUE, KOTOPOE JOJKHO OBbITh
OCHOBOM W 3TamoM Ha MyTH (POPMUPOBAHUS JIOTMUYECKOTO MBIIIJIEHUS, MPOCTO
MemaeT ero GopMHUPOBAHUIO.

Ecnu BepHyThca K dTamy oOydeHMs] B CTapliei IKoJie, TO Iesiecoo0pa3Ho
WCITOJIB30BaTh JIIOOBIE TMPHUEMBI W CPEACTBA, KOTOPBHIE CIOCOOCTBOBAIHM OBl
BU3YaIM3aI[MU TpeIaraéMbIX 00yJaromuMes 3aad. DTO HE TOJIBKO MOCTPOCHUE
yepTexel Mo YCIOBHIO 3a7aud (YTO HEMpPOCTO clejaTh Npu mpodiieMax ¢
MPOCTPAHCTBEHHBIM BOOOPAKEHHEM), ITO MPEKIE BCETO Pa3IUYHbIC MPEIMETHBIC
MozieH (MOJIE3HO I KaKAOW pelaeMoi 3a/ladil MMETh COOTBETCTBYIOIIYIO €i
MOJIeIb-TIOAICKA3KY, YTOOBI MCTOIB30BaTh €€ /ISl BU3yalu3allii yCIOBHS, MIOMUCKA
U TIPOBEPKHU PEIICHHUSI), KOMIIBIOTEPHBIE MPOTrPAMMBI, MMO3BOJISIONINE BBIMOIHSATH
cTepeoMeTpuueckie udepTexku. [lone3HO BbIAENUTH 3Ty pabOTy B OTAEIbHBIN
TEMaTUYECKUM TMPAKTUKyM, Ha KOTOpPOM OOydYaroliuecs TPEHUPOBAIUCH Obl B
U300paKeHUHU U MOJICTUPOBAHUM MPOCTPAHCTBEHHBIX TEJl, IOCTPOSCHUH UepTEKEH
M0 YCJIOBHIO 337auM (B Pa3jIMYHBIX pakypcax, BeIOHMpasi Hambosee yJOoOHBIN st
MOKWCKa PEIICHMs), MOXKHO TakKe OpraHu30BaTh JaHHYIO paboTy B paMKax
IPOEKTA.

HenocraTok rpaduvecknx, TeOMETPUYECKUX MPEACTABICHUN OTpa)xaeTcs H
Ha pe3yibTaTax BBITOJHEHUS 3aJaHUi U3 IPYTHX Pa3AelioB Kypca MaTeMaTHKH, B
YaCTHOCTH W3 MaTeMaTHuecKoro ananm3a. He Oosiee TOJOBHHBI YYaCTHHUKOB
’K3aME€Ha MOTYT MO TrpapuKy MPOU3BOJHOW HAWUTH TOYKY OKCTpeMyMa
(npounbHBIN 5K3aMeH) U MO Tpaduky QYHKUMU JaTh XapaKTEPUCTHKY €€
Npou3BOJIHOM (0a30BbI 9SKk3aMeH). [l 3TOro HEOOXOIMMO TaKXe YyMEHHUE
nepedopMyIHpoOBaTh ycIOBUE C (POpMaIbHOTO sI3bIKa Ha TrpaduyecKuid u
Ha000poT. CpaBUTHCS € MTPOOJIEMOI TOMOXKET yCHIICHHAs paboTa ¢ rpadukamu, B
TOM YHCJIE UCTIOJIb30BAHUE COOTBETCTBYIOMIUX KOMITBIOTEPHBIX MPOTPAMM.

3amanne 14. Ha pucyHke u300paxéH Y4
rpapuk  y=f'(X) —  mpousBogHON 4
=f ’

GyHKIMH f(x), onpenenéuHolt  Ha d A y=re

(—4;8). y 1
VHTEpBae Haiimure  TOUKy - ST 5%
SKCTpEMyMa yHKIIMM f(x),

[16]. -3

MPUHAIISKAIIYIO OTPE3KY |
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i\
3amanue 15. Ha pucynke u3zo0paxén rpaduk y=f(x)

e

byHKIIMA Y = f(X). Yucma a, b, ¢, d ue 3agaror —~ b ¢l .
Ha ocu OX wunHTepBaibl. [lonp3ysick rpadukom, a0 N\ j d e X
N
IIOCTaBbTE B COOTBETCTBHC KAXKJIOMY HWHTECPBAILY | |
XapaKTEPUCTHKY (PYHKIIUU WK €€ IPOU3BOTHOM.
WHTEPBAJIbI XAPAKTEPUCTUKHA

A) (a;b) 1) snauenme GyHKIHH THOJIOKHUTEIBHO

B) (b;c) B K)XJIOM TOYKE UHTEpBaJIa

B) (c;d) 2) 3Hauenue IPOU3BOIHOM byHxImEI

) (d;e) OTPHIIATEIILHO B KAXKI0H TOUYKE HHTEpBaIa
3) 3HaueHme IPOM3BOTHOMN Gynxmun

ITOJOXUTEIIBHO B K&)I(I[Oﬁ TOYKC MHTCPBAJa

4) 3nauenue byHKIIMN OTPULATEIIBHO
B KaXKJIOM TOYKE MHTEpBaja

B taGnuiie no kaxxaoil OyKBOW yKaXXUTE COOTBETCTBYIOIIUI HOMED.
A|b|B|T

OTtBeT:

OTMeTHM, YTO 3K3aMEHYEMBIE UCTIBITHIBAIOT TOYHO TAKUE KE TPYJIHOCTH MPHU
BBITIOJTHEHUHU, Ka3ajioch Obl, (GOpMaIbHON oOmNepanud HaXOXICHUS TOYKHU
MaKCHUMYyMa, BBITIOJIHSIEMOM IO aJITOPUTMY.

Bajanue 16. Haiinure nauGonbliee 3HaueHne Qpyskumn Y =In(x+ 9)5 —5X
Ha otpeske [—8,5;0].

Heno B ToMm, 4TO rpaduyeckue MNpPEJCTaBICHUS B JAHHOM CJIy4yae TECHO
CBS3aHbl C TIOHATHUMHOW CTOPOHOM BOIMpOca O TMOBEIECHUU GQYHKUIUU U €€
MPOU3BOJHONM, UMEHHO MOATOMY I11eJIecO00pa3HO HE HATAaCKUBaTh YYallUXcs Ha
KOKJI0€ M3 JaHHBIX 3aJaHuil, a (opMupoBaTh oOlIeEe NOHUMAHUE MOHITHUS
MPOU3BOAHON (PYHKIMU, HE 3a0bIBaTh O COAEPKATEIBLHOM CTOPOHE, MEepexons K
ANTOPUTMHUYECKOM, TeM 0oJiee YTO 3a/layu Ha OHMMAaHUE CMBICIIA U TPUMEHEHUE
MPOU3BOAHON (YHKIIMU K PEIICHUIO Psifia €KEroIHO BKIIIoYatoTcs B 3a1anus EI'D
o Maremartuke. Hano moHumarh, 4TO NpPEACTaBICHHE O IPOU3BOJHOU M €€
OPUMEHEHUH K HCCIIEeIOBaHUIO (YHKIUH MOXHO IMOJY4YUTh, OCHOBBIBAsICh
NPEUMYIIECTBEHHO Ha HArJSAHBIX NMPEACTABIECHUSX O CKOPOCTH, 00 M3MEHEHHU
BEJIMYMHBI U O KACATEIbHOM K IJIaJKOW JINHUU.

B 3aBCPIICHUC H€O6XOI[I/IMO OTMCTUTDH, YTO €IIC OAHHUM BaXHBIM (1)aKTOpOM
SIBISICTCSL  TICUXOJIOTMYECKUM KJIMMaT B y‘le6HOM KOJUICKTHUBE: JPYKCCKHUC
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OTHONIEHUSI CPEIH OJHOKJIACCHUKOB, CIIOKOWHas pabouas atmocepa Ha ypoke,
METOAMYHAs, TpO3payHas W T[OCJIeA0BaTe/IbHAS TIOATOTOBKA K OSK3aMEHY,
JIOBEPHUTEIIbHBIC OTHOIICHHUS YYUTENS C YUYCHUKaMH, Bepa B JIOCTHXKCHHE OoJiee
BBICOKHX PE3YyJIbTaTOB M AYMOIIMOHAIBHAS TOJJICPIKKA.

Jnst madopMalii OTMETHM, YTO YUUTEISIMUA MaTeMaTHKy B cBsi3u ¢ EI'D yxe
HAKOIUJICH 3HAYUTENIbHBIA TMOJIOKHUTENIbHBIA OMbBIT, KOTOPBIM IeIecoo0pa3Ho
aKTUBHO HCIIOJIb30BaTh. MaTepuaibl, COJAEp)KAIME OMNUCAHUE YUYUTEIbCKUX
IPaKTUK, NEAAroruH4eckoro W METOJWYECKOrO OIbITa, MOXHO HAWTH B CETU
Nutepuer, B TOM umcine Ha noprane  «lllkonpHas  maremaTuka»
(http://mkonpHassMaTeMatrka.pd) B pasaene «OnbIT yduTenei» WM Ha caiTe
KypHana «Marematuka» Ha mnopraine BcepoccuiicKon acconManuy y4duTenen
matematuku  (http://raum.math.ru/node/179). PekomeHayeM, B YaCTHOCTH,
oOparuth BHUMaHue Ha HUKIbl craTeil C. lllecrakoBa, KOJIEKTUBHBIE CTaThu A.
EBceeBoii, M. 3otoBoii u O. ['puroposoii, myonukaiuu B. JIto0uMoBoii.
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Anamm3z HaJCKHOCTHU

OK3aMCHAIlMOHHBIX BapUWaHTOB II0 MAaTEMaTUKE

[Ipunoxxenue
OcHOBHbBIE XapaKTePUCTHKH IK3aMeHaMOHHOMH pa6oTsl EI'D 2018 r. mo maTemaTuke
(6a3oBbIii ypoBeHbD)

(6a3oBbIit

YPOBEHB) TOATBEPXKAACT, YTO KauecTBO paspaboranHbix KM cooTBeTCTBYeT TpeOOBaHMSM,

NpeaAbABIIACMBIM K

CTaHIapTU3UPOBAHHBIM

TecTaM  y4eOHBIX

IOCTHIKEHHUH,

Cpenusis

HaJieKHOCTh (K03 duiment anspa Kponodaxa) KUM no maremaruke (06a3oBblii ypoeHs) — 0,83.

Ne Koapbl Konwbl mpose- |YpoBens | Makcn- Cpen-
NpoBepsieMbIX pAeMbIX CJI0K- | MAJIBHBIN HU
IIpoBepsieMblie TpeOoBaHUS TpeOOBaHMWii K | 3JIeMEHTOB HOCTH 0ajJi3a |MpOlEeHT
(ymeHwust) YPOBHIO COlepIKAHNS | 3aIaHUs | BHITIOJTHE- | BBINOJI-
MOATO0TOBKH HHe HeHHs
3aiaHus
1 VYMeThb BBITIOJIHATH BBIYHCIIEHHS H 11 1.1.1,1.1.3, 5 1 88.3
npeoOpa3oBaHus 14.1
2 VYMeThb BBIIIOJIHATH BBIYHCIICHUS 5 11 1.1.3,1.1.4, 5 1 83.7
peoOpazoBaHMs 14.2
YMeTh HCII0JIB30BaTh NPUOOPETCHHBIC 3HAHUS U
3 |yMEeHUS B TPAKTHUECKOW MACATENBHOCTH WU 6.3 1.13 b 1 83,7
MTOBCEIHEBHOM KU3HU
4 YwMmets BEITIOTTHSTH BBIYHCIICHUS u 12 141-143 5 1 90,3
npeoOpa3oBaHus
5 YmMmeTh BBITIOJTHATh BBIUMCIICHUS u 11-13 143145 5 1 83.9
peoOpazoBaHMs
YMeTh HCTI0NIB30BaTh MPUOOPETEHHBIC 3HAHUS
6 |yMeHuS B TPAKTHYECKOW JEATENBHOCTH WU 6.1 141 b 1 90,3
TTOBCETHEBHOM KU3HU
7 |YMetb pemiath ypaBHEHHS M HEPABEHCTBA 2.1 21.1-2.16 b 1 83,6
YMeTh CTPOWTH W UCCIEAOBaTh MNPOCTEHIINE 511-5.13,
8 41,52 55.1, 553, b 1 79,6
MaTeMaTHYeCKUe MOJIeITH 555
YMeTh HCTI0NIB30BaTh MPUOOPETEHHBIC 3HAHUS U
9 |ymMeHMS B IPaKTUYECKOH MACATEILHOCTH U 6.1 2.1.12,6.3.1 b 1 89,9
IIOBCEIHEBHON XU3HU
10 YMeTh CTPOWTH W UCCIEAOBaTH MNPOCTEHIIIHE 54 63.1 5 1 80,7
MaTeMaTHYeCKUE MOJIeITH
YMeTh HCII0JIb30BaTh NPUOOPETEHHBIC 3HAHUS U
11 |ymeHus B TPaKTHUYECKOW NEATEITHHOCTH U 6.2,3.1 6.2.1,3.1.3 b 1 96,2
IMOBCEIHEBHOM KU3HUA
12 YMeTh CTPOWTH W HCCIEAOBaTH HPOCTEHIIIHE 5.1,6.1, 6.2 141 5 1 95
MaTeMaTHYCCKUE MOJICITH
VYMmeTn BEIIIOJIHATE IEUCTBUA C 5.3.1-5.3.5,
13 FeOMETPHYECKIMH (HrypaM 4.2 5.4.1-5.4.3, b 1 52,8
555557
3.1.1-3.1.3,
N 3.2.1,3.2.5,
14 |YMeTh BBIIOJHATH ASHCTBHS C QYHKIMSIMH 3.3,6.2,6.3 326 411 b 1 70,5
41.2,6.2.1
N 5.1.1-5.1.5,
15 YMeTh BBITIOIHATH ICHCTBUS C 41 5.5.1 55.3 5 1 68.6
TEOMETPHUYECKUMH (pUTypamu 555
VYMeTh BEIMOIHAITE OEHCTBUS C 5.3.1-5.3.3,
16 4.2 5.4.1-5.4.3, b 1 62,2
TEOMETPHUYECKUMH (pUTypamu 555 557
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Ne Konabl Konnbl npose- |YpoBens | Makcn- Cpen-
NpoBepsieMbIX pAeMbIX CJI0XK- | MAJIbHBIN HU
IIpoBepsieMblie TpeOoBaHUS TpeOOBaHMWii K | 3JIeMEHTOB HOCTH 0ajJi3a |MpOlEeHT
(ymenmus) YPOBHIO COJlepIKAHNS | 3aIaHHUs | BHITIOJIHE- | BBINOJI-
MOATO0TOBKH HHe HeHHs
3aiaHusA
17 |YwmeTsb pemiath ypaBHEHUs 1 HEPABEHCTBA 2.3,6.1 2.2.1-225 1 55,5
YMeTb CTpOUTH U UCCIE0BATh IPOCTEHILINE
18 P A P 5.3 2.1.12 1 84,3
MaTeMaTHYeCKUe MOJIETH
YMeTh BBITTOMHATH BBIYUCICHHS U
19 1.1 141,142 b 1 67,8
npeoOpa3oBaHMs
VMETb CTPOUTE U UCCIIEA0BATE MIPOCTEMIIINE 1.4.1,1.4.2,
20 P A P 5.1 3 1 29,7
MaTeMaTHYeCKHE MOJIEIIH 2.2.2
OcCHOBHBIE XapPaKTEePUCTHKHU 3K3aMeHAUMOHHOH padorsl EI'D 2018 r. mo matematuke
(mpo¢uabLHBI YPOBEHD)
AHamu3 HaAeKHOCTH HSK3aMEHALMOHHBIX BAPHAHTOB 110 MareMaTuke (IpoQHIbHbIH
YpOBEHB) MOATBEP)KAAET, YTO KadyecTBO pa3paboraHHbix KM cooTBeTcTBYeT TpeOOBaHHSM,
OpEeIbsIBIIEMbIM K CTaHAAPTU3UPOBAHHBIM  TecTaM Yy4eOHBIX JocTkeHuid. CpemHsis
HaJIeKHOCTh (Kod(pdunmenT anbpa Kpornbdaxa) KUM no maremaruke (mpoduiibHbIi YPOBEHB) —
0,8.
IIpoBepsiemble Koabl Koabl Yposenn Maxcu- Cpennuii
TpeGoBaHus NMpoBepsieMbIX NMpoBepsieMbIX CIOK- MaJIbHBIA | POLEHT
e (ymeHnus) TpeOOBaHM K 3JIEMEHTOB HOCTH 0asn 3a BbIIOJI-
B YPOBHIO cojep:kanus (M0 | 3a7aHUs | BHIMOJHEHUE | HEHUS
NOATOTOBKH (10 | KoauduKaTopy) 3a1anHus
KoauuKaTopy)
YmeTh HCIIOJIB30BaTh 111
MpUOOpETEHHBIE 3HAHMS U YMEHUS B o
1 |[IPHOBPETEHER Y 6.1 113, b 1 93,3
MPAKTUYECKON  NIEATENIBHOCTH U 2112
MOBCEIHEBHOMN KU3HU o
YmeTs WCIIOJIE30BaTh
MpUOOpETEHHBIE 3HAHMS U YMEHUS B
2 |[IPHOBPETEHIR Y 31,62 3.1-33,62.1 b 1 95,9
MPaKTUYEeCKOW  JEATENHOCTH U
OBCETHEBHOM XU3HU
YMeTh  BBINOJNHSTH JIEUCTBUA C
3 [reomeTprUYeCKHMHU ¢burypamu, 4.1 5.1,55 b 1 87,2
KOOpJIMHATAMH U BEKTOpaMHU
YMeTb CTpOMTb U HCCIENOBaTh
4 |\mpocrteiitue MaTeMaTHYECKHE 54 6.3 b 1 87,5
MOJIENTN
Ymetp ernraTh ABHEHUS W
5 P P 2.1 2.1 b 1 93,4
HEPaBEHCTBA
YMETb  BBINOJHATH EUCTBUS C
A 5.1.1-5.1.4,55.1-
6 |reomMeTpuUECKUMU turypamu, 41,52 555 b 1 78,2
KOOpAMHATaMU U BEKTOpaMu o
YMeTb  BBINOJHATH EUCTBUSL C
7 A 3.1-3.3 41-43 b 1 47,9
dbyHKIISIMEI
YMeThb  BBIOJNHSATH JIEUCTBUA €
8 |reoMeTpuUECKUMU (durypamu, 4.2 5.2-5.5 b 1 52,8
KOOpJMHATAMH H BEKTOPaMHU
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IIpoBepsiemble Konabl Konabl YpoBens Makcnu- Cpennuit
TpeGoBaHus NpoBepsieMbIX NpoBepsieMbIX CIO0K- MaJbHBIA | POLEHT
e (ymenus) TpeOOBaHM K 3JIEMEHTOB HOCTH 0aJs 3a BbIIOJI-
B YPOBHIO coaep:kaHusi (M0 | 3aJaHUsl | BbINOJHEHUE | HEHUs
NOATOTOBKH (10 | KOAM(PUKATOPY) 3alaHUA
KOAU(PUKATOPY)
9 YMeTh BBIMOJHATh BBIYUCICHHUS H 11-13 11-14 n 1 89.7
TIpeoOpa3oBaHUs
YMeTb HCIIONb30BaTh
10 an06peTeHH£>1e 3HAHUS U YMCHUSI B 6.1-6.3 21 2.2 n 1 66.9
MPAKTUYECKON  JIEATCIIBHOCTH U
[IOBCEHEBHOM KU3HU
YMeTh CTpOMTH W  UCCIEA0BaTh
11 |npocretitue MaTeMaTHYECKHUE 5.1 2.1,2.2 I1 1 61,2
MOJIEIH
12 YMeTh  BBINOJHATH JCHCTBHS € 32,33 41,42 n 1 44,2
GyHKIMSIME
13|YMeTh  pewaTh  YPABHCHMT M| 54 53 21,22 I 2 28,7
HEpaBEHCTBA
YMeTh BBINOJAHATH JIEWCTBUS C
14 |reomeTpudeckuMu tdurypamn,| 4.2, 4.3,5.2,5.3 5.2-5.6 II 2 9,4
KOOpJMHATAMU W BEKTOPAMHU
15 YMerp  pemiatb  ypaBHEHUA U 23 21,22 n 2 126
HEpaBEHCTBA
YMeTh  BBINOJNHATH JIEUCTBUA C
16 |reoMeTpuUECKUMH ¢urypamu,| 4.1,5.2,5.3 5.1 I 3 3,6
KOOpJIMHATAMHU ¥ BEKTOPaMHU
YmMmeTs WCIIOJIE30BaTh 111
17 HpH06peTeHHer 3HAHUS U YMECHUS B 6.1 6.3 113, n 3 22
MPAKTUYECKON  JIEATSIILHOCTH U 2112
OBCEIHEBHON KU3HA h
18 YMeTp  pemars  ypaBHEHHS U 212351 2.1,2.2, B 4 12
HEPaBEHCTBA 3.2,33
YMeTh CTpOWTh W  UCCIEAO0BaTh
19 |mpocreiimme MaTeMaTHYECKUE 51,53 1.1-14 B 4 2,5
MOJENN
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