Enunsiii rocynapcrBennbiil 3k3amen o MATEMATUKE

Cnenuduxanus
KOHTPOJILHBIX M3MEPUTEJIbHBIX MATepHAJIOB 115 npoBedenus B 2016 roay
€IMHOI'0 TOCY/IaPCTBEHHOI'0 3K3aMeHa M0 MaTeMaTHKe
IIpopunbHBINA YPOBEHb

1. Ha3HayeHHe KOHTPOJILHBIX H3MEPUTEIbHBIX MATEPHAIOB

Kontponbabie usmeputenbHbie Matepuanbl (KMM) mo3BONSIOT yCTaHOBHTH
YPOBEHb OCBOCHHS BBITYCKHUKAMU TOCYAapCTBEHHOTO 00pa3oBaTEeNbLHOTO CTaHAapTa
cpemHero (ToJiHOTO) 001Iero 0Opa3oBaHUsl.

PesynbTaThl  €AMHOrO  TOCYIAapCTBEHHOTO 9JK3aME€HAa 10  MaTeMaTHKe
MPU3HAIOTCS 00IIe00pa30BaTEILHBIMI OPTaHU3AIUAME, B KOTOPBIX PEATU3YIOTCS
oOpa3oBaTenbHbIE TPOTPAaMMBbI CpelHEro (MOJTHOro) OO0IIero o0pa3oBaHUs, Kak
pe3yNbTaThl TOCYJAPCTBEHHON (MTOTOBOM) arTecTanuu, a o0pa30BaTeIbHBIMU
YUPEXKACHUSIMU BBICHIETO MPOPECCHOHAIBHOTO 00pa3oBaHUs KaK Pe3yJbTaThl
BCTYIHUTEIHHBIX UCTIBITAHUI IO MaTeMaTHKE.

2.  JIOKyMeHTBI, ONpeaesiiolie coiepKaHne KOHTPOJIbHbIX
U3MepHUTeJbHbIX MATEPHAJIOB
CopmepxaHre  HSK3aMEHAIIMOHHOW  palOTHl  OMpeneNnseTcss Ha  OCHOBE
roCyJIJapCTBEHHOTO CTaHJapTa OCHOBHOI'O OOIIEro M cpeaHero (MOJIHOT0) OOIIero
oOpa3oBaHus .

3. IMoaxoasl k 0TOOPY coaep:kaHus, pa3padoTKe CTPYKTYPbI
KOHTPOJIbHBIX U3MEPUTEIbLHbIX MATEPHAIOB

[IpencraBnenHass MoJeTb JK3aMEHAIIMOHHOW pabOThI MO MaTeMaTHKE
(komu@uKaTOpbl DJIEMEHTOB COJAEpKaHUS U TPEOOBAHUM JJIi  COCTaBJICHUSA
KOHTPOJIHBIX ~ U3MEPUTENIbHBIX MaTepuasoB, JIEMOHCTPAIMOHHBIN BapHUaHT,
CUCTEMa  OILICHMBAHUS  SK3aMEHALIMOHHOW  paboThl)  NIpelHa3HaueHa  JyIsd
UCIIOJB30BaHUA B KAueCTBE  KOMIUIEKTa  HOPMATUBHBIX  JOKYMEHTOB,
perjIaMeHTUPYIONIUX Pa3pab0TKy KOHTPOJBHBIX HU3MEPUTENBHBIX MarepuaioB EI'D
o matematuke B 2016 T.

Pa6ora B 2016 r. cocrouT u3 nByX uacteii W coaepxkuT 21 3amaHue.
CoxpansieTcsi TpeeMCTBEHHOCTh B TEMATUKE, MPUMEPHOM COJEPKaHUU U YpPOBHE
CIOXHOCTH 3amanmii. OpHako 1Mo cpaBHeHHIO ¢ Mojaenbto 2015 1. uMerTcs
u3MeHeHus. C 1enpl0 ONTUMU3AINKA CTPYKTYPhl BapuaHTa B YCIOBHUSX MEpexona K
JBYXYpPOBHEBOMY SK3aMEHY M3 II€pBOM YaCTH HCKJIIOUYEHO OJHO 3aJaHue
PAKTUYECKON HAIMpPaBJICHHOCTH, a BO BTOPYIO YacTh [00ABJICHO 3aJaHHE
npoduiibHOTro YpoBHS (C5) ¢ SKOHOMUYECKUM COJICP>KAHUEM.

ITo pesynbraram EI'D ycranaBiamBaeTcsi MUHMMAJbHBIM Oaill, JOCTH)KEHUE
KOTOPOTO HEOOXOauMO IS TOJY4YeHHUsl aTTecTaTta O cpeAaHeM (TOJHOM) oO0IIeM
oOpazoBaHuu. B ATUX yCIIOBHSX BBINOJHEHHUE 3aJlaHUil 4acTH 1 sK3amMeHalMoOHHOMN
pabotel (3amanus B1-B9) cBuaeTenbCTBYeT O HaIWYMU OOIIEMAaTeMaTHYECKUX
yMEHUH, HEOOXOJUMBIX YEJIOBEKY B COBPEMEHHOM OOUIECTBE. 3aJaHusl ATOW YacTH
MPOBEPSIOT 0a30BbIC BBIYMCIUTEIbHBIC M JIOTUYECKHME YMEHHUS M HaBBIKHA, YMCHUE
aHaJM3UpOBaTh WH(QOpMaIMIO, TPEJACTABICHHYI0 Ha Tpadukax U B TaOJUIAX,
UCIIOJB30BaTh  MPOCTEHIINE  BEPOSITHOCTHBIE UM CTAaTUCTUYECKUE  MOJIEIH,
OPUEHTHUPOBATLCA B TMPOCTEHIIMX TE€OMETPUUECKHX KOHCTPYKIuAx. B wacts 1
paboThl BKIIIOYEHBI 3aJlaHUs 10 BCEM OCHOBHBIM paszjielaM MPEIMETHBIX



tpeboBanmii ['OC: reomerpus (IIaHUMETPHUS U CTEPEOMETpusi), anredpa, Hadasa
MaTeMaTHYECKOTO aHalln3a, TEOPUS BEPOATHOCTEN U CTaTUCTHKA.

B unemsx Oonee sddexkTuBHOrO 0TOOpPA BBITYCKHUKOB IS MPOJIOJDKCHUS
o0pa30oBaHUsI B BBICHIUX YYEOHBIX 3aBEACHUSX C PA3IUYHBIMU TPEOOBAHUSIMH K
YPOBHIO MAaTE€MAaTUYECKOW IMOJArOTOBKH BBIMYCKHUKOB 3aJaHUsl 4acTU 2 paboThI
IpelHa3HAaYeHbl /I NPOBEPKU 3HAHUM HA TOM YpOBHE TpeOOBAaHMI, KOTOpHIE
TPAJMIIMOHHO TPEIBABIAIOTCS By3aMH ¢ TPO(HIBHBIM 3K3aMEHOM IO MaTeMaTHKE.
[Tocnennue Tpu 3agaHus YacTy 2 MPeAHA3HAYEHBI ISl KOHKYPCHOTO OTOOpA B BY3bI
C TIOBBIIICHHBIMU TPEOOBAHUAMHU K MaTEMaTHYECKON MOATOTOBKE aOMTYPHECHTOB.

Coxpanena ycremHo 3apekoMmenmoBaBmas ceds B 2012-2015 rr. cucrtema
OIICHUBAHUS 3aJlaHUi C Pa3BEPHYTHIM OTBETOM. OJTa CHUCTEMa, MPOJIOJIKHUBIIAS
TPaJWIIMK  BBIMYCKHBIX U  BCTYNHUTEIBHBIX JK3aMEHOB TI0  MaTeMaTHKe,
OCHOBBIBAETCS HA CIEAYIOMIUX MPUHITUTIAX.

1. Bo3MmoxHBI pa3iaudHbIe CIOCOOBI W 3alUCH Pa3BEPHYTOTO PEIICHMUS.
['maBHOE TpeOOBaHWE — PENICHHE JOJKHO OBITh MAaTEMaTUYECKH TPAMOTHBIM, W3
HEro JOJDKeH OBITh MOHSTEH XOJ pacCyXkIeHuM aBTopa pabotbl. B ocranbHOM
(mMeTon, dopma 3amMcu) perieHue MOXKET OBITh MPOU3BOJIBHBIM. [lonHOTA U
000CHOBAaHHOCTh PACCYXIACHUN OIIEHUBAIOTCS HE3aBHUCHUMO OT BBHIOPAHHOTO METOJa
pemienusi. [Ipu 3ToM olieHHBaeTCsl MPOJBUKEHUE BBIMTYCKHUKA B PEIICHUU 3aJa4H,
a He HEOYETHI TI0 CPABHEHUIO C «3TAJOHHBIMY PEIICHUEM.

2. [Ipu pemeHun 3a7auyu MOKHO HCIOJIb30BaTh 0€3 J10KA3aTENbCTB H
CCBUJIOK MaTeMaTHueckue (akThl, COAepXkaluecs B YyUyeOHHMKAaX U y4eOHBIX
MOCOOUSAX, JOMYIICHHBIX WU PEKOMEHI0BaHHBIX MuHMCTepcTBOM [IpocBemenns .

Hacrosimass Monenb SK3aMEeHAllMOHHOM paboThl pa3paboTaHa B CIEAYIOLIUX
MPEAMOIOKECHUSIX:

1. Bapuantel EI'D moryt ¢opMupoBaTtbcs Ha OCHOBE M C HCIOJB30BaHHUEM
OTKpPBITOTO OaHKa MaTEMaTHYECKUX 3aJaHUM, JTOCTYMHOTO MIKOJbHUKAM, YUIUTEIISIM
U POJIUTEIISIM.

2. JlomyckaeTcsi mpoBeJeHUWE SK3aMEHa, Kak MO JaHHOM MOJENH, TaKk U IO
BapuaHTy 0a30BOro YpOBHSI SK3aMEHAIMOHHOW paboThl, MpeJHA3HAUYCHHOW IS
IIPOBEPKH OCBOEHUS TOJIBKO 0A30BOT0 YPOBHSI.

DK3aMEHAIMOHHbIE 3a/IaHKs pa3padaThIBAIOTCS HA OCHOBE IOCYAapCTBEHHOTO
00pa3oBaTeNbHOIO CTaHJapTa cpeaHero (MmojgHoro) oobimiero obpasoBaHUsA. TeKCThI
3aJlaHUM  TpeajaraeMoil  MOJEIM  SK3aMEHAIMOHHOW  pa0oThl B LIEJIOM
COOTBETCTBYIOT (hOPMYJIMPOBKAM, MPUHATHIM B y4eOHHKAX M YYCOHBIX MOCOOUSIX,
yTBepkaAEHHBIX MII IIMP .

4. CTpPYKTYypa KOHTPOJIbHBIX H3MEPHUTEJIbHBIX MAaTEPHAJIOB

DK3aMeHaIMOHHAs paboTa COCTOUT M3 JIBYX YacTeH, KOTOPBIC Pa3THYAIOTCS
10 COJNEPKAHWIO, CIOKHOCTH W 4YHCIy 3amdaHuil. OnpeaensionmM MPU3HAKOM
K10 9acTu paboTHI sBIseTCsS hopMa 3adaHMi:

-vacth 1 comepxur 9 3amanmii (3amanus B 1-B9) ¢ kpaTkum oTBeTOM;
-4acTh 2 COJACPXKUT TsATh 3amanuil (3aganus B10-B14) ¢ kpaTkum oTBETOM
u ceMb 3ananuii (3aganust C1-C7) ¢ pa3BEPHYTHIM OTBETOM.

[To ypoBHIO CHOXXHOCTH 3aJlaHUs PACTIPEACISIOTCS CICTYIOINM 00pa3oM:
3amanus B1-BY9 wumeror 06asoBeliii  ypoBenb, 3amanus B10-Bl14, C1-C5 -
NOBBINICHHBIM ypoBeHb, 3ajaHus C6 u C7 OTHOCATCA K BBICOKOMY YPOBHIO
CJIOKHOCTH.

3ajaHus MEepBOM YacCTH MpeAHA3HAYEHBI ISl OMpENETICHUST MaTeMaTHYeCKHUX



KOMITETEHTHOCTEW BBIITYCKHUKOB OOPa30BATEbHBIX OPTaHU3AINi, PeaTu3yIoNuX
IPOrpaMMBbI CpeiHero (IOTHOT0) 00Iero 0opa3oBaHus Ha 6a30BOM YpOBHE.

3aganus C1-C7 c pa3BEPHYTHIM OTBETOM, B UMCJIE KOTOPBIX IISITh 3aJaHUI
MOBBIIIEHHOTO M J[Ba 3aJaHUsI BHICOKOT'O YPOBHEH CIIOKHOCTH, MpEAHA3HAYEHBI IS
oosiee TouHoM nuddepeHnranuu aOUTYPpUEHTOB BY30B.

[Ipy  BeIMOJIHEHWM 3adaHUM ¢ pa3BEPHYTHIM  OTBETOM  YacTu 2
AK3aMEHAIIMOHHON pal0oThl B OjlaHKe OTBETOB Ne 2 JOJKHO OBITh 3allMCAaHO MOJHOE
000CHOBAaHHOE PEIICHNUE W OTBET JIJIS KaXKJIOHM 3a/1auu.

B tabnuue 1 npuBegeHa cTpyKTypa sK3aMeHAIMOHHON paboThI.

Cmpyxmypa eapuanma KOHMpOIbHbIX usmepumenvuvix mamepuanog 2016 2. Tabauya 1

Yacts 1 Yacrp 2
9 12
B10-B14
B1-B9 C KpaTKUM OTBETOM B BHJIE LIEJIOTO YHUCIIA
Tun 3aganuni WA KOHEYHOW JIECATUYHOUN Apobu
C KpaTKUM OTBETOM B BHUJIE
u (popma . Cc1-C7
[EJIOr0 4YHCiIa WIN KOHEYHON .
oTBeTa N C pa3BEPHYTHIM OTBETOM (IIOJIHASI 3aMUCh
JIECATUYHOUN ApOoOH
pelieHns ¢ 00OCHOBAHUEM BBINIOJHEHHBIX
JIEHCTBHIA)
ITIpoBepka ocBoeHHS 0a30BBIX IIpoBepka ocBOCHUSI MATEMATUKU Ha
YMEHUU Y IPAKTUYECKUX po(pUILHOM YPOBHE, HEOOXOIUMOM JIJIS
Ha3nayenune HaBBIKOB MPUMEHEHUS MPUMEHEHUS MAaTEeMaTUKHU B
MaTeMaTHYECKUX 3HAHUU B | MpoQeCCHOHATBLHOU AEATEIIbHOCTH U Ha
MOBCEHEBHBIX CUTYyalIUAX TBOPUYECKOM YPOBHE
YpoBeHnb 5 . . . .
CITOKHOCTH a30BBIN OBBIIIIEHHBIN U BBICOKUHA

1. MaremaTtuka 5—6 kjaccoB
IIpoBepsiembrii| 2. AnreOpa 7—9 kiaccoB
yueOHBbIil |3 Asre6pa 1 Hauaja aHajau3a
MaTrepHuaJ 10-11 xiraccoB
KYpCOB 4. Teopust BEpOATHOCTEN U
MAaTeMATHKH | CTaTUCTHKA /—9 KJlaccoB
5.'eomeTpust 7—11 knaccon

1. Anrebpa 7-9 kiaccoB

2. Anre6pa 1 Havyana ananmu3a 10-11
KJIACCOB

3. 'eomeTpus 7-11 knaccos

5. Pacnipenesienne 3aJaHUil BADUAHTA KOHTPOJIbHBIX H3MEPHUTEIbHBIX
MAaTEPHUAJIOB 10 COAECPKAHUIO, IPOBEPAEMbIM YMEHHUSIM U BHIAM JAeATEJILHOCTH
ConepxaHue U CTPYKTypa 3K3aMEHAIMOHHOW pabOThl AAalOT BO3MOXKHOCTh
MIPOBEPUTH KOMIUIEKC YMEHHUM T10 MPEAMETY:
e YMETh UCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U1 YMEHHUSI B
MPAKTUYECKOU JEITENBHOCTH U TOBCEIHEBHOM KU3HU,
e YMETh BBINOJHATH BHIYUCIICHUS U MPEe0Opa30BaHNS;
e yYMETh peulaTh YPaBHECHUSI U HEPABEHCTBA;
e YMETh BBINOJHATH ACHCTBUS C PYHKIMAMU;
e YMETh BBINOJHATH JEHCTBUS C TEOMETPUIECKUMH (HUTYpaAMU,
KOOpAMHATAMU U BEKTOPaAMHU;
e YMETh CTPOUTH U UCCIEA0BATH MATEMATUUYECKHUE MOJIEIIH.
B Tabaune 2 nokazaHo pacmpejeiieHue 3aJaHui dK3aMEHAIIMOHHOW PaboThI
10 COoZIEpKaTEIbHBIM OJI0OKaM Kypca MaTEMAaTHKHU.




Pacnpeoenenue 3a0anuii no cooepoicamenvhvim 610xam yuebHoeo npeomema Tabauya 2

IIpoueHT MaKCMMAJIBLHOTO
Makcu- NnepBUYHOrO 0aj1ia 3a
Copnep:xaTtesibHble 0JIOKH IO Yycio | Maabupii | SAAHHH JAHHOTO Guokca
koauukaropy IC 3a/laHuii [epBUYHbII coAcpKaHus o1
Gaum MaKCHMMAJIbHOI0
NMEPBUYHOI0 0aJlia 3a BCIO
pa6orty, paBHoro 34
Anre0Opa 5} 10 29,4%
YpaBHEHUs 1 HEPAaBEHCTBA 5 10 29.4%
DyHKIMHU 2 2 5,9%
HayaJia MaTeMaTHYeCKOro aHaIM3a 2 2 5,9%
I'eomeTpus 6 9 26,5%
DneMeHThl KOMOMHATOPHKH,
CTaTUCTUKHU U TEOPUHU 1 1 2 9%
BEPOSITHOCTEU
Hroro 21 34 100%

B Tabmume 3 mpeAcTaBiIeHO pacOpelnesieHHe 3aJaHud B BapUaHTE
KOHTPOJIBHBIX HM3MEPUTENIbHBIX MaTEepUaJiOB IO IMPOBEPSEMbIM YMEHHUSIM U BHUAAM

ACATCIBHOCTH
Pacnpenesienne 3a1aHuii 10 NpoBepsieMbIM YMEHHUSIM M BUJIaM JesATeabHOCcTH Tabnuya 3

IIpoueHT MAKCUMAJIBHOTO
Mare- NMePBUYHOIO 6as1a 3a
IIpoBepsiemble yMeHMSI U BHIbI .| 3amaHHs JAHHOI0 BHAA
Yucao |MajJbHBIH -
AeITeJIbHOCTH (110 KoauduraTopy . Y4eOHOM 1eATeJIbHOCTH OT
3aJaHuil | IepBUY-
KT) - MaKCHMMAJIbLHOI0
HbI 0211
NMePBUYHOIO 0aJL1a 32 BCIO
paborty, paBHoro 34
YMeTh UCIOJIB30BaTh
MpUOOpETEHHBIC 3HAHUSI U YMEHUS 7 0
B IIPAKTUYECKOM €SI TEIbHOCTH U 5 20,6%
IMOBCEOHEBHON >KU3HU
YMeTh BHIIOIHATh BIYUCICHUS U
1 1 2,9%
npeoOpa3oBaHus
Ymers pemartb ypaBHEHUs U
4 9 26,5%
HEpaBEHCTBA
YMeTh BRINOIHATH JICHUCTBUS C 2
2 5,9%
GyHKIHASIMA
YMeTh BRINOIHATH JICHCTBUS C
reoOMeTPUYECKUMH (purypamu, 6 9 26,5%
KOOpJIMHATAMU M BEKTOpPaMU
YMeTh CTPOUTH U UCCIIE0BATH
P A 3 6 17,6%
MaTeMaTUYECKUE MOJIEIU
Hroro 21 34 100%

6. Pacnpenesienue 3ajaHnii BApDHAHTA KOHTPOJIbHBIX H3MEPUTEIbHBIX
MaTepuajioB padoThbl 0 YPOBHAM CJIOKHOCTH
Yacte 1 comepxkut 9 3amanuii 6a3oBoro ypoBHs (3amanus B 1-B9).
Yacte 2 comepXUT NATh 3aJaHHU MOBBIIIEHHOTO ypoBHs (3amanus B 10—
B14), nate 3amanuii moBbiieHHOTO YpoBHS (3amanust Cl-C5) m nBa 3amanust



BBICOKOT'O YPOBHS clioxkHOCTH (3amanust C6, C7).
B Tabmuue 4 npeacTaBieHO — pachpelielieHHe  3aJlaHuil  BapuaHTa
KOHTPOJIbHBIX U3MEPUTEIBHBIX MATEPUAJIOB IO YPOBHAM CJIOXKHOCTH.

Pacnipenesienue 3ajaHuii 0 YPOBHIO CJIOKHOCTH  Tabauya 4
IIpoueHT MAKCMMAJIBHOTO
NMEePBUYHOIO 0aJ1J1a 32 3a1aHUSA
YpoBensb JaAQHHOI'0 YPOBHS CJI0KHOCTH OT
CJI0KHOCTH Yucao MaxkcuMaJbHbIN MaKCHMAJIbHOI'0 IEPBUYHOI0
3aaHuM 3a/IaHMil | MePBUYIHBIN 02171 | Gania 3a Beo paboTy, paBHoro 34
Ba3oBsrit 9 9 26,5%
[ToBbIlIIEHHBII 10 17 50,0%
Bricokunii 2 8 23,5%
Hroro 21 34 100%

7.1IpoposxuTensHOCcTh EI'D mo maremaruke
Ha BbInoHeHNEe YK3aMEHAIMOHHON paboThl 0OTBOAUTCS 3 aca 55 munyT (235
MUHYT).

8. JlomoJIHUTEJIbHBIE MaTepHAJIbI H 000PyI0BaAHHE
[lepeueHb JOMOJIHUTENBHBIX YCTPOMCTB W  MaTEpPHAlOB, IOJb30BAHUE
KoTopeiMH paspemnieHo Ha EI'D, yrBepxknaercs mpukazom MII IIMP. Heo6xoaumelie
CIpPaBOYHbIE MaTepuajbl BBIIAIOTCA BMECTE C TEKCTOM SK3aMEHALMOHHON DPabOTHI.
IIpy BBINONHEHUM 3aJaHUNM pa3pelIacTCs MOJIb30BATHCS JIMHEUKOM.

o.CucTeMa ONlEHUBAHUSA 33/IaHUI BAPHMAHTA KOHTPOJbHBIX U3MEPHUTEIbLHBIX
MaTepUAaJIoB

[IpaBunbHOE pemienne kKaxaoro w3 3aaanuil B 1-14 ouenuBaercs 1 Gamom.
3aaHne CYMTACTCs] BBIMOJTHEHHBIM BEPHO, €CIM 3K3aMEHYEMBIA Jai MPaBUILHBIN
OTBET B BHJIC 1IEJIOTO YKCJIA WJIM KOHEUHOU JAECATUIHON IPOOH.

Pemenus 3aganuii ¢ pa3BEPHYTHIM OTBETOM oOlleHuBaroTcs oT 0 10 4 Gamios.
[TonHoe mpaBuiibHOE peleHne Kaxaoro u3 3aaanuit C1-C3 onenuBaercs 2 6ainamu,
kaxxngoro m3 3amannii C4 m C5 — 3 Oammamu, kaxkaoro u3 3aganu C6 u C7 — 4
OaJIaMu.

MakcumanbHbIN TIEPBUYHBIN 0ai 3a BClo padory — 34.

[TepBuunbie O6ambl iepeBoasTCS B utorosbie mo 100-6amtbHOM mIKae.

10. Il;1an BapuaHTa KOHTPOJLHBIX H3MepPUTEIbHbIX MaTepuajioB 2016 roaa
ConepxaHue 5SK3aMEHAIMOHHOW paldoThl MO MaTeMaTHKE OTPaXeHO B
0000ménHom mnane Bapuanta KMIM, kotopslii nan B npunoxenun 1.
Ha ocHoBe 0000mIEHHOTO MMaHa 3K3aMEHAIMOHHON pPalbOThl (OPMHUPYIOTCS
IJIAHBI JUISI COCTABJIEHUS OTAEIBHBIX dK3amMeHaMOHHbIX K1M.

1. H3MeHeHHsI B CTPYKTYpe U COJEePKAHUM BAPUAHTOB KOHTPOJIbHBIX
u3MepuTebHbIX MaTepuaioB 2016 roga no cpaBuenuio ¢ 2015 roxom
1. Bo Bropoi yactu [100aBiI€HO 3aJaHHE TOBBIIEHHOTO YPOBHS CIIOXHOCTU C
Pa3BEPHYTHIM OTBETOM, IMPOBEPSIONIEE MPAKTUUECKUE HABBIKM MNPUMEHEHHUS
MaTE€MaTUKA B IOBCEJHEBHOM >KM3HU, HABBIKA IMOCTPOEHHUS W HCCIEIOBAHUS
MAaTEMATUYECKUX MOJEIIEH.
2. U3 nepBoii 4acTu UCKIIIOUYEHO 3aJlaHre 0a30BOr0 YPOBHSI CIOKHOCTH.
3. TIpowu3BeneHbl HeCyIIECTBEHHbIC H3MEHEHUs (hopMbl 1 TeMaThkH 3aianu (C2 u
C3 COOTBETCTBEHHO).



O0600mennbiii mian Bapuanta KUM EI'D 2016 r. no MATEMATHUKE

Ipunoorcenue 1

Ypoeuu cnoosicnocmu 3adanuii; b — 6azosvuil, 11 — nosvlutennwlii, B — gvicokuii.
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YMeTh UCITOTBb30BaTh
1 MpuoOpeTEHHBIE 3HAHUS U YMCHUS 111,
B IPAKTUYECKOU AEATEIIBHOCTU U 6.1 1.1.3, B 5 5
ITOBCEIHEBHOM KH3HU ' 2.1.12
YMeTh UCIT0JIb30BaTh
2 MpuoOpeTEHHbIE 3HAHUS U YMEHUSI B 3.1—
MPAKTUUECKON JeSITEeIbHOCTH U 31 6.2 33, | 5 9
IIOBCETHEBHOU JKU3HU T 621
YMeTh UCIT0JIb30BaTh
3 npUOOpPETEHHBIE 3HAHUSA U YMEHUS 14.1,
B MIPAKTUUECKOMN JIeSITeIbHOCTH U 6.1-6.3 2.1.12, B 10 5
IOBCEIHEBHON KU3HU ' 1 6.2.1
1112
YMETh BBIIIOJIHATH JECUCTBUS C 1.4
4 reomerpuueckumu purypamu, |4.1,1.2 5 51-
KOOPJIMHATAMU U BEKTOPAMH 1.3 ' b 5 2
' 5.55
YMeTh CTPOUTH B UCCIIEI0BATh
5 MPOCTEHIINEe MaTEMaTUYECKHE
54 6.3 b 5 3
MOJICIU
6 Ymers pemiaTth YpaBHEHUS U 21 21 5 3
HEpPABEHCTBA ' ' b
. 5.1.1-
VMeETh BBITIOJIHATH AICUCTBHS C 514
7 reoMeTpUIeCKUMHU PUTYypamMu L
OO " 14.1,5.2|551-| B 10 3
pIWHATAMHU U BEKTOpaMH 555
3 YMETh BBIIIOJIHAITH JECUCTBUS C 31-33l41-43 10 3
byHKIUSIMHA 1-3.34.1-4.3 b
YMETh BBIIIOJIHATH JECUCTBUS C
9 reoMeTpUIECKUMHU PUTypamu,
KOOpJMHATAMH ¥ BEKTOPaAMHU 42 52-55 b 10 5
VMETh BBINOJIHATh BBIUKUCIICHUS U
10 1.1-1.3(1.1-1.4] 11 10 5

peoOpa3zoBaHUs
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YMeThr UCH0JIB30BaTh

PUOOPETEHHBIE 3HAHUS U YMEHHS B

MPaKTUIECKOM I[eiITeJ'IBHOCTI/I u 6.2.6.3 2.1, 15 5
MOBCEIHEBHOUN >KU3HU 2.2
VYMeTh BBIITOJIHSITH JEUCTBUS C
12 reOMETPUYECKUMU (HUTYpamH,
KOOpJIMHATAMU U BEKTOpaMH 4.2 5.2-5.5 10 S
YMeTh CTPOUTH U UCCIIEI0BAThH
13 MIPOCTENIINE MAaTEMAaTUYECKHE 51 2.1, 20 10
MOJEIIN 2.2
YMeTh BBIIOIHSTH JEUCTBUS C
14 byHKIHAME 3.2,3.3|4.1,4.2 20 10
YMeTs permath ypaBHEHUS U
15 HepaBEHCTBA 2.1-2.3\12.1,2.2 20 10
VYMeTh BBIITOJIHITH JEUCTBUS C
16 reOMeTPUYECKUMU (hUTypamu,
KOOpAMHATAMU U BEKTOpaAMU 4.2,4.3)5.2-5.6 30 20
Ymers pemaTtb ypaBHEHUs U 2.1,
17 HEpaBEHCTBA 2.3 29 30 15
YMeTh BBIIOIHATE IEUCTBUS C
18 reOMeTPUYECKUMU (DUTypamu,
KOOPJAWHATAMU U BEKTOpaMU 4.1 5.1 - 25
YMeETh UCITOJIL30BaTh
npuoOpeTEHHBIE 3HAHUS 111
19 Y YMEHMS B IPAKTUUECKOU 1' 1' 3’
IEATENBHOCTH U IIOBCEIHEBHON 6.1, 5 '1 '1é - 30
KU3HU o
2.1,
Ymers pemaTts ypaBHEHUs U 29 30
20 HEPABEHCTBA 21-23 3 2' 3 3 B
YMeThb CTpOUTH U UCCIEI0BATh
21 MpOCTEUIIINE MaTeMaTHYEeCKUe 5.1 53[1.1-1.4 3 40

MOJIEIN
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