IMPOEKT
Ennmsrit rocynapcrBenssiii sx3amed mo MATEMATUKE

Cneuunduxanus
KOHTPOJIBHBIX U3MEPUTEIIbHBIX MATEPUATIOB
15 ipoBenenus B 2020 rony
€JIMHOT0 FOCYIapCTBEHHOI0 dK3aMeHa
110 MaTeMaTuKe

IIpo¢uibHbIH YyPOBEHD

IIOATOTOBJICHA CDez[epaanLIM TOCYAapCTBCHHBIM 6IOZDI(6THBIM
Hay4YHBIM YYPCIKICHUCM

«DEJIEPAJIbHBIA MIHCTUTYT IEJATOr'MYECKMX U3MEPEHH»

MATEMATUKA, 11 xmacc. [IpodunsHbIi ypOBEHb 2

Cnenndnkanus KOHTPOJbHBIX H3MEPHTEILHBIX MATEPHAJIOB
Anst nposeaenusi B 2020 roay eIuHOro rocy1apcTBeHHOI0 IK3aMeHa
no MATEMATHUKE (npo¢uibHblii ypOBEHbB)

1. HaznaueHHe KOHTPOJILHBIX H3MepHUTEIbHBIX MaTepuaJioB (KUM) EI'D

Enunblii rocynapctBeHHblil sx3ameH (EI'D) mpencrasiser co6oil Gopmy
TrOCyJapCTBEHHOM MTOTOBOW aTTECTAllMH, IPOBOJUMON B LESIX OINpEAeNieHus: co-
OTBETCTBUS PE3yJIbTaTOB OCBOCHHUS OOYUYAIOIIMMUCS OCHOBHBIX 00pa30BaTeIbHBIX
IpOrpaMM CpeTHEro OOmero o0pa3oBaHUS COOTBETCTBYIOIINM TPeOOBaHUAM (e-
JIEpaJIbHOT'O TOCYIAapCTBEHHOIO 00pa30BaTEIbHOIO CTaHAapTa WM 00pa3oBaTeib-
HOro cranfapTa. s yka3aHHBIX LeJeld HCHONb3YIOTCS KOHTPOJBbHBIE H3MEpHU-
tenpHBIe MaTtepuansl (KMM), npeacrasisitomuye co00H KOMIDIEKCH 3alaHAi CTaH-
JapTU3UPOBAHHOMN (DOPMBEL

EI'D npoBoaurcs B coorBercTBuu ¢ OenepanbHbiM 3akoHOM «O0 00pazoBa-
Huu B Poccutickoit deneparmy ot 29.12.2012 Ne 273-®3 u Ilopsiagkom nposeze-
HUS TOCYapCTBEHHOM MTOrOBOM aTTecTalluu IO 0Opa30BaTelIbHBIM MIPOrpaMMam
cpenHero oOmero oOpa3oBaHMs, YTBEPXKAEHHOIO MPHKa30oM MUHIPOCBELICHUS
Poccuu u Pocobpuanzopa ot 07.11.2018 Ne 190/1512.

2. JlokyMeHTbI, onpenesiioiue cogepxanne KUM EI'D

Copnepxanne KM onpenensiercst Ha ocHoBe DenepanbHOr0 KOMIIOHEHTa
TOCYJapCTBEHHOTO CTAaHIapTa OCHOBHOTO OOILIETO U cpenHero (TOJIHOTO) oOIero
obpasoBanus (mpuxa3 Munobpaszosanus Poccun ot 05.03.2004 Ne 1089).

3. loaxoas! k 0TOOPY coaepxkanus, pazpadorke crpykrypst KHM EI'D

[IpencraBneHHass MoOZAENb 3K3aMEHALMOHHOHM paboThl 1O MaTeMaTHKe
(koaudUKaTOPBI DIEMEHTOB COJepKaHusl ¥ TpeboBaHuit s coctaieHus KUM,
JNEMOHCTPALlMOHHBI BapHaHT, CHCTEMa OLIEHHBAaHUs SK3aMEHALMOHHON paboThI)
COXpaHseT TMPEEMCTBEHHOCTh C JK3aMEHAIIMOHHOW MOJENBI0 TPOUUIBIX JIeT B
TeMaTUKe, IPUMEPHOM COJICPIKAHUU U YPOBHE CIIOKHOCTH 3aJaHU.

BoinonHenue 3amaHuii yactu 1 3K3aMeHallMOHHOW paboThl (3amaHust 1-8)
CBUJICTETILCTBYET O HAJIMYMU OOIIeMaTeMaTHYecKuX YMEHHH, HEOOXOIMMBIX
YeNOBEeKy B COBPEMEHHOM OOIIeCTBe. 3aJaHus 3TOH 4acTH MPOBEPSIOT 0a30BbIe
BBIYMCIIUTENbHBIE M JIOTHYECKHE YMEHUS M HAaBBIKH, yYMCHHE aHATHU3HUpPOBATh
uHpOpMAIMIO, TPEJCTABICHHYI0 Ha Tpadukax M B TaOIMIAX, HCIOJb30BaTh
MpOCTeHIe BEPOSTHOCTHBIE W CTATHCTHYECKHE MOJEIH, OPUEHTHPOBATHCS B
MPOCTEHININX TEOMETPHUSCKUX KOHCTPYKIUSIX. B wacth 1 pabOThI BKIFOUCHBI
3aJaHusl 1O BCEM OCHOBHBIM pas3felaM Kypca MaTeMaTHKH: TeOMeTpus
(TUTaHUMETpUsT U CTEpeoMeTpHsl), anreOpa, Havasa MaTeMaTHYeCKOTO aHalln3a,
TEOpHs BEPOSITHOCTEH M CTATUCTHKA.

B uemsx »@dekTuBHOrO O0TOOpa BBIMYCKHHKOB UIS  TPOIODKEHHUS
0o0pa3oBaHusl B BBICIIMX YYEOHBIX 3aBEJCHUSIX C PA3IMYHBIMU TPEOOBaHUSAMH K
YPOBHIO MaTeMaTU4eCKOW MOATOTOBKH aOWUTYPUEHTOB, 33JaHUs 4acTH 2 PaOOTHI
MPOBEPSAIOT 3HAHWS HAa TOM YpPOBHE TpPEOOBaHUH, KOTOPHI TPaJUIIMOHHO
IPeABABIAETCS By3aMu ¢ MPO(WIBHBIM 3K3aMEHOM Mo Maremartuke. Ilocriennue
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TPH 3aJaHWsl YacTH 2 TpeTHa3Ha4eHbl JUII KOHKYPCHOTO OTOOpa B BY3BI C
MOBBIMICHHBIMU TPEOOBAaHHUSMHU K MaTEMaTHUECKOM IMOITOTOBKE a0UTYyPUECHTOB.

CoxpaHeHa ycrenHo 3apekomeHaoBapmas cedst B 2010-2018 rr. cucrema
OLICHMBAHUS BBIIOJIHEHNS 3aJaHUH C pPa3BEpHYTHIM OTBETOM. JTa CHCTEMA,
MPONOJDKUBINAS TPAAWIUN BBITYCKHBIX ¥ BCTYNHTENBHBIX JK3aMEHOB I10
MaTeMaTHKe, OCHOBBIBACTCS HA CICIYIONIUX MPHHIUIAX.

1. BO3MOXHBI pa3ziauyHble CHOCOOBI M 3alHMCU PA3BEPHYTOTO pEIICHUS.
I'maBHOE TpeOoBaHUE — pElIEHUE JOHKHO OBITh MaTEeMaTHUECKH TPAMOTHBIM, U3
HEero JOJDKEH OBITh TOHATEH XOJ| pacCyKACHWi aBTOpa paboTel. B octambpHOM
(meron, ¢opma 3amMcH) pelieHHe MOXET ObITh MpPOM3BOJNBLHBIM. llonmHoTa M
000CHOBAaHHOCTD PACCYKICHUI OLIEHUBAIOTCS HE3aBHCUMO OT BBIOPAHHOTO METOA
pemenus. [Ipy 3TOM olleHUBAETCS MPOJBIKEHHE BHIITYCKHUKA B PEIICHUH 33/1a4H,
a He HEJI0UETHI 110 CPABHEHHIO C «ITATIOHHBIM) PEIICHUCM.

2. ITpu pemeHny 331241 MOXKHO MCHOIB30BaTh 0€3 JOKA3aTeNbCTB U CCHIIOK
MaTeMaTthdeckue (akThl, COAEpKalIhecs B Y4eOHMKaX M Y4YeOHBIX IMOCOOHSX,
PEKOMEHIyEeMBIX K UCIIOIb30BAHUIO MIPH PEaTHU3aIlii UMEIONIHX TOCYIApCTBEHHYIO
AKKPEAUTAIHIO 00Pa30BaTENBHBIX IPOIPaMM CPEAHEro 001Iero oopa3oBaHusI.

TekcThl 3amaHuii MpeniaracMold MOJENIN JK3aMEHAIMOHHOW paboThl B
[EIOM COOTBETCTBYIOT (POPMYITUPOBKAM, MPUHATHIM B YYeOHHKaX W Y4ESOHBIX
MOCOOMSIX, BKIIOUEHHBIX B DeepabHblid epeueHb yUeOHUKOB, PEKOMEHTYEMbIX
MunnpocBenienuss Poccur K UCIONB30BAHUIO IPU  PEIU3ALUU  HMEIOLIUX
TOCYJapCTBEHHYIO aKKPEOUTAlHi0 O00pa30BaTeNbHBIX MPOrPaMM OCHOBHOTO
00IIero u cpeHero o0Imero oopa3oBaHMHs.

4. Crpykrypa KUM EI'D

OK3aMeHaNMOHHAs paboTa COCTOHT U3 JBYX 4YacTel, KOTOPhIE Pa3THYal0TCs
0 COEPIKaHUIO, CIIOKHOCTU U KOJIUUECTBY 3aJaHUI:

—yvacte | comepxur 8 3amanuii (3amaHus 1-8) ¢ KpaTKUM OTBETOM B BHJIE
LIEJIOTO YMCJIa WM KOHEUHOW JECATUYHON IpOoOH;

— gacTh 2 coaepxuT 4 3amanus (3amaHus 9—12) ¢ KpaTKUM OTBETOM B BHJIE
[EeJIOT0 YMCIia WM KOHEYHOW JNECSITUIHOW aApodu M 7 3amanuit (3amanus 13-19) c
pa3BepHYTHIM OTBETOM (IIOJIHAS 3allUCh PELIeHUs] ¢ 000CHOBAHUEM BBIIIOIHEHHBIX
JIeHCTBHIA).

3amganus 9acT | HampaBiIeHBI Ha IPOBEPKY OCBOCHHS 0a30BBIX YMEHUH M
IPAaKTUYECKUX HaBBIKOB IPUMEHEHMS MaTeMaTHYECKUX 3HAaHUH B IOBCEJHEBHBIX
CUTYyalusx.

[TocpenctBoM 3ajaHMii yacTH 2 OCYIIECTBIISIETCS IPOBEPKA OCBOCHHS
MaTeMaTHKd Ha TPOQHUIBHOM YypOBHE, HEOOXOJMMOM IUIl TIPHMCHEHHS
MaTeMaTHKU B IPOGECCHOHANBHON 1eSTEIbHOCTH U Ha TBOPUECKOM YPOBHE.

[To ypOBHIO CIIO)KHOCTH 3aJaHUsl PACHpeNeIIOTCS CIEAYIOINM 00pa3oM:
3agaHug 1-8 MMeroT 0a30BBIM ypOBeHb; 3amaHMs 9—17 — HMOBBIICHHBIN YPOBEHD;
3amaHus 18 u 19 oTHOCATCS K BBICOKOMY YPOBHIO CIIO>KHOCTH.

3aganus yacTu 1 mpegHa3sHAuYeHb! IS ONpeeNIeHNus] MaTeMaTHUECKUX KOM-
MIETEHTHOCTEH BBITYCKHHKOB 00pa30BaTENbHBIX OpraHU3alui, peaqu3yonHX mMpo-
TpaMMBI CpeHero (ITOJTHOT0) 00IIero 00pa3oBaHus Ha 0a30BOM YpOBHE.
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3amanue ¢ KpaTkuM OTBeTOM (1—12) cumTaercsi BBIOJHEHHBIM, €CIHA B
Omanke otBeToB Ne 1 3aUKCHpOBaH BEPHBIA OTBET B BUJIE LIEJIOTO YUCIIA WIH KO-
HEYHOH JIECATHYHON APOOH.

3agaaus 13—-19 ¢ pa3BepHYTHIM OTBETOM, B YHCIIE€ KOTOPBIX 5 3alaHUl TIO-
BBIIIICHHOT'O YPOBHS M 2 3a/IaHUsI BRICOKOTO YPOBHS CIIOKHOCTH, TpeIHA3HAYCHBI
Uit Oosiee ToUHO#M MuddepeHimauy aOUTYpUEeHTOB BY30B.

[Ipy BbHIMOMHEHUH 33JaHUN C pa3BEpHYTHIM OTBETOM YacTH 2 dK3aMEHalU-
OHHOM paboTHI B OiaHKe 0TBETOB N 2 HOIKHBI OBITH 3alTUCAaHBI TIOJHOE 00OCHO-
BaHHOE PEUICHUE U OTBET IS KXKIOHW 3aTaum.

B tabnuue 1 mpuBeaeHo pacmpeaereHue 3aaHui MO 4acTsIM SK3aMeHalu-
OHHOH paboTHI.

Tabnuya 1
Pacnpedenenue 3a0anuii no yacmsam dK3amMeHayUuoOHHOU pabomol

[IpomeHT MakcHMaIBHOTO TIEp-
Konu- Maxkcu- port P
., | BU4HOrO 6aiia 3a BBINOJIHCHUE
YacTh | 4ecTBO | MAaJIbHBII N N .
3a7aHNi JAHHOW YacTH OT MakK- Tun 3apannii
pabotel | 3anma- MepBHY-
o 5 CHMAaJIbHOTO MIEPBUYHOTO Oasuia
HU HBII Gamt
3a BCIO pabory, paBHOro 32
Yacts 1 8 8 25 C KpaTKUM OTBETOM
YacTs 2 11 24 75 C KpaTKUM ¥ Pa3BEepPHYTHIM
OTBETaMHU
Hroro 19 32 100

5. Pacnpenesenne 3apannii KUM EI'D mo coaepskanuio, BUAaM yMeHUH W
crnocodam aeiicTBmii

3agaHusg 9acTH | IpOBEPSIOT CIESAYIOIUN YIeOHBIH MaTepHai.
Marematuka, 5—6 KIacchl.
Aunrebpa, 7-9 xnacchl.
Anrebpa u Hayana ananu3a, 10—11 kmaccel.
Teopus BEpoATHOCTEN U CTATUCTUKA, 7—9 KIacChL.
. T'eomerpus, 7-11 knaccsl.

3agaHus 4acTu 2 IPOBEPSIOT CIASAYIOUMH yueOHbII MaTepHall.

1. Amnre6pa, 7-9 xmaccsl.

2. Aurebpa u Hauana aHanu3a, 10—11 xnaccel.

3. Teomerpus, 7-11 kiaccsl.

B tabnune 2 npuBeneHO pacnpeieicHue 3aaHuil 3K3aMeHaIlMOHHON pabo-

THI TIO COZIEPIKATEIBHBIM pa3ziesiaM Kypca MaTeMaTHKH.

R
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Tabruya 2
Pacnpedenenue 3adanuii 2K3ameHayuoHHOU padomul
nO CO0ePIUCAMENbHbIM PA30enam Kypca Mamemamuxu
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Tabruya 3

Pacnpedenenue 3adanuii sx3ameHayuonHol padomul
10 BUOAM NPOBEPAEMBIX YMEHUIL U CHOCOOAM OelicmEutl

TIpoueHT MakKCHMAITBHOTO
TIepBUYHOTO Oasia
3a BBIMOJTHCHUE 3aaHHI

IIpoieHT MakCUMAaIBHOTO TIEp-
BHYHOTO 0ajlia 3a BBIIOJHCHUE
ConepxxatenbHele pa3- | KomnuectBo | MakcumanbHbII 3aJaHuil JAHHOTO pa3jena co-
JIeJIBl 3aIaHMi TIEPBUYHBIH OasT Jiep KaHusl OT MAKCHMAIIbHOTO
repBUYHOTO Oanta 3a BCio pabo-
Ty, paBHOTO 32
Anrebpa 4 9 28,1
YpaBHEHUs U HEPABEH- 5 10 31,2
CTBa
DyHKIMH 2 2 6,3
Hauana matematnue- 2 2 6,3
CKOT0 aHaJIn3a
T'eomeTpust 5 8 25,0
DIleMeHThI KOMOHHA- 1 1 3,1
TOpI/IKI/I, CTAaTUCTUKHU U
TEOPUH BEPOATHOCTEN
Utoro 19 32 100

ConeprkaHne HSK3aMEHAIMOHHOW pabOTHI JaeT BO3MOXKHOCTH HPOBEPHUTH
KOMILJIEKC YMEHHH 110 IPEIMETY:

® yYMETb UCMOJIB30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHHS B IIPAKTUUECKON
JIESTENBHOCTH U NIOBCEJHEBHOM JKU3HU;
YMETb BBITIOJHSATH BEIYUCICHHS 1 IPEoOpa3oBaHUs;
YMETh pelllaTh yPaBHEHUS U HEPABEHCTBA;
YMETb BBITIOJIHATH JIEHCTBUSA ¢ (QYHKIUSAMU;
YMETb BBITIOJIHATH JISHCTBUS C TEOMETPHUSCKAMH (QHUTYpaMH, KOOPIHHA-
TaMM U BEKTOPaMH;
® yYMETb CTPOUTH U UCCIIEA0BATH MATEMATUYECKUE MOJEIIH.

B Tabnmie 3 npuBeneHO pacmpeneneHne 3aJaHui SK3aMeHAIIMOHHOH pabo-
THI 110 BUJIaM IIPOBEPSICMBIX YMEHUIT U criocobaM AeiiCTBHH.
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IIpoBepsiemble yMeHUs KomnuuectBo MaxkcumalnbHbIN
M CII0COOBI AeHCTBUI 3aJJaHuHN TIEPBUYHBIH AT AGHHOTO BHJIA OT MaKCH-
MaJIEHOTO MIEPBUYHOTO
OaJua 3a Bcio paboTy,
pasHoro 32
YMeTh HCHONB30BaTh MPUOO- 4 6 18,8
pETeHHBIE 3HAHUS U YMEHHS
B NIPAKTUYCCKOM CSTENBHO-
CTH U TIOBCEHEBHOM KH3HHU
‘VMeTh BBITOJIHATH BBIYHCIIE- 1 1 3,1
HHMS U IPe0Opa3oBaHuUs
YMeThb pemath ypaBHEHUS U 4 9 28,1
HEPaBCHCTBA
VMeThb BBIIOIHATH TENCTBHS 2 2 6,2
¢ QyHKUMSIMU
‘VMeThb BBITTOJIHATD JCHCTBUS 5 8 25,0
C FeOMETPUIECKUMH (PHUTY-
pamu, KOOpJHHATaMH U BEK-
TOpaMH
YMeTh CTpOUTH U UCCIIENI0- 3 6 18,8
BaTh MaTEMaTHYCCKUE MOJIC-
fio7t
Hroro 19 32 100

6. Pacnpenenenne 3aganuii KHM EI'D 1o ypoBHIO CJI0OKHOCTH

Yacte 1 comepxut 8 3ananuii 6a3oBoro ypoBHs (3amanus 1-8). Yacts 2 co-
JepKUT 9 3aaHuil TOBBIMIEHHOTO YPOBHS (3amanus 9—17) u 2 3agaHusi BEICOKOTO
YPOBHS CIIOKHOCTH (3amanus 18, 19).

B tabnune 4 npuBeneHO pacnpeseicHue 3aaHuil 3K3aMeHaIlMOHHON pabo-

ThI 110 YPOBHIO CJIO’KHOCTH.
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Tabruya 4
Pacnpedenenue 3a0anuii no yposnio croscnocmu
[poreHT MakCUMaIbHOTO MepBUY-
HOro Gayia
YpoBeHb CIIoK- . 3a BBITNIOJIHEHHUE 3aJIaHHI JaHHO-
Komnuyectso 3a- MakcuMabHBIH
HOCTH o . IO YPOBHS CJIOKHOCTH
. JTaHMI MepBUYHBIIT A
3aIaHUi OT MaKCUMAaJIbHOTO TIEPBUIHOTO
Oayuta 3a BCro paboTy,
pasHoro 32
BazoBbrit 8 8 25
TToBbIIIIEHHBII 9 16 50
Bricokuii 2 8 25
Hroro 19 32 100

7. IlpopoixurtenbHocTs EI'D mo MaTemaTnke npoduibHOro ypopHs
Ha BbImONHEHHE 3K3aMEHAIIMOHHOW pabOThI OTBOAMUTCS 3 yaca 55 MHUHYT
(235 munHyT).

8. JlonosiHuTEIbHBIE MaTePUAJIbI H 000py/A0BaHUE

IlepeueHb NOMOIHUTENBHBIX YCTPOMCTB U MaT€pHANOB, MOIb30BaHUE KOTO-
pbiME paspeleHo Ha EI'D, yrBepikaeH npukazoM Munnpocserenust Poccuu u Po-
cobpHanzopa. Heob6xoaumble crpaBoyHble MaTepHallbl BBITAIOTCS BMECTE C TEK-
CTOM 3K3aMEHAI[OHHOH paboTsl. [Ipu BHITONHEHUN 3aJaHUH pa3perracTcs Mob-
30BaThCs JINHEHKOM.

9. CucremMa ouLeHMBAHUS BbINOJHEHHS] OTAeIbHBIX 3aJaHUN W K3aMeHAlU-
OHHOIi pad0THI B L[EJIOM

[IpaBunbHOE pelieHne Kaxkaoro u3 3aaaHuid 1-12 ouenuBaetcs 1 Gamiom.
3agaHue CYMTAETCS BBHITIOJHEHHBIM BEPHO, €CIIM K3aMEHYEMBIH Jai MpaBUIIbHBIN
OTBET B BUJIC 1IETIOTO YUCIIA WIIM KOHEYHOU JIECSITUIHON APOOH.

Pemmenust 3ananuil ¢ pa3BepHyThIM OTBETOM OLieHHBatOTCs 0T 0 10 4 6aios.
IlonHoe mpaBuiIBHOE pelieHHe Kaxaoro u3 3amanuid 13—-15 oueHuBaercs
2 GamnaMu;, KaXIoro U3 3amanuii 16 u 17 — 3 Gamnamu; KaXaoro u3 3amanuii 18
u 19 — 4 Gannamu.

[TpoBepka BeInonHeHuUs 3aganuii 13—19 npoBoaKUTCS SKCIIEPTaMU HAa OCHOBE
pa3paboTaHHON CUCTEMBI KPUTEPUEB OLICHUBAHUSL.

MaxkcuMalbHBIH TTEPBUYHBIN 0aiI 3a BCIo padoty — 32.

B cootBercTBuu ¢ [TopsakoM MpOBEACHUS TOCYNapCTBEHHONW UTOTOBOH at-
TecTalMi 1o 00pa30BaTENbHBIM IMPOrpaMMaM CpEAHEro o0Iero oO0pa3oBaHUs
(mpuka3z MunnpocsemeHus Poccun u Pocodpramzopa ot 07.11.2018 Ne 190/1512
3apeructpupoBan Munroctom Poccun 10.12.2018 Ne 52952)

«82. <...> Ilo pe3ynpTaTram NepBOi U BTOPOH MPOBEPOK IKCIEPTHl HE3ABU-
CHUMO APYT OT JIpyra BHICTABIISIOT OauTbl 32 KaXKIbIi OTBET Ha 3aJaHUs YK3aMeHa-
roHHOH padoTsl EI'D ¢ pa3BepHYTHIM OTBETOM <...>
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B cmydae cymecTBEHHOTO PAacXOXKACHHS B Oainax, BBHICTABICHHBIX ABYMS
IKCIIEpTaMH, Ha3HAYAeTCs TPEThs NMpoBepka. CyIIecTBEHHOE PAacXOXJICHUE B Oai-
Jax OINpPEAEICHO B KPHUTEPHAX OLICHWBAHUS IO COOTBETCTBYIOLIEMY Y4eOHOMY
OpeaMery.

OKCTepTy, OCYIIECTBISIOMEMY TPEThIO IIPOBEPKY, IIPEIOCTaBISECTCS WH-
¢dopmanus o 6anax, BRICTABICHHBIX SKCIIEPTAMHU, paHee MPOBEPSBIINMH dK3aMe-
HAI[MOHHYIO paboTy».

CymecTBeHHBIMH CUUTAIOTCS CIEAYIOMINE PACXOXKICHHUS:

1) pacxoxaeHne B 0ayuiax, BEICTABICHHBIX JBYMS SKCIEPTAMU 3a BBITIOJIHE-
Hue moboro u3 3aganuii 13—19, cocrasiser 2 unu 6onee 6ayta. B atom citydae
TPETHH IKCIEPT MPOBEPSIET TOJIBKO OTBET HA TO 3aJaHHe, KOTOPOe OBLIO OLIEHEHO
JIBYMSI OKCIIEPTaMH CO CTOJb CYIIECTBEHHBIM PACXOKICHUEM.

2) pacXOKICHHS IKCIICPTOB NPH OICHUBAHMM OTBETOB HA XOTS OBI 1Ba W3
3ananuii 13—19. B aTom ciyuae TpeTHii SKCIepT MpoBepsieT OTBETHI HAa BCe 3aja-
HUS paOOTBI.

Ha ocHoOBe pe3ysibTaTOB BBIONHEHUS BCEX 3aJlaHUil paOOTHI ONPEReNsIIoTCs
NEpBUYHBIE Oalibl, KOTOPBIE 3aTeM INepeBoIsATCca B TecToBble 1m0 100-6amnpHOM
HIKaJe.

10. U3menenusi B KUM EI'D 2020 roaa B cpaBHenun ¢ 2019 rogom
W3meneHus cTpyKTypsbl u conepxanust KM oTcyTcTBYIOT.
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IIpunoxenue 1
O6o6menHelii nuian Bapuanta KHUM ET'D 2020 roga 10 |[YMeTp ucmonmp3oBaTh mpuod-| 6.1-6.3 2.1,2.2 mj 1 15
no MATEMATHUKE (npo¢uibHblii ypoBeHb) PCTCHHBIC 3HAHILL H yMCHUA B
MPaKTHYECKON  JCATEIBHOCTH
Yposnu cnosxcnocmu 3adanuii: B — 6azoswiil; 11— nosviuennvlil; B — gvicokuil. Y TTOBCEHEBHOM KU3HU
= _ , 11 |YmeTb cTpouth U uccnenoats| 5.1 21,22 my 1 20
= = a3 = 4 g, M
= X s = = = 42 npocreifiine MaTeMaTHYeCKUe
s g = o = = 5 2 SR
2 = = = 2 =< S rF = MOJEINA
gg | E% |5 |EEf |E:%
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Enunetit rocynapcrBenabiii sx3amMeH o MATEMATHKE

Konugukartop
aneMmeHToB cogepxanus o MATEMATUKE
JUTSL COCTABIIEHUS KOHTPOJIBHBIX U3MEPUTENBHBIX MAaTEPUAIOB AJIs
MIPOBEJEHUS €IUHOTO TOCYIapCTBEHHOTO 3K3aMeHa

noaroTosieH denepanbHBIM roCyIapCTBEHHBIM OI0IKETHBIM
HayYHBIM yUpEXIeHUEM

«DEJIEPAJIBHBIA MIHCTUTYT IEJATOT' MUECKUX U3MEPEHHUIN»
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Konuduxkarop
3jieMeHTOB cofep:xkanusi no MATEMATHUKE
JIJISl COCTABJIEHUSA KOHTPOJIbHBIX H3MEPHUTEJIbHbBIX MaTePHAJIOB
JJ1sl IPOBeJeHUsl eAUHOI0 IOCY1apCTBEHHOI0 3K3aMeHa

Koaugukarop 21eMEHTOB COAEp)KaHWS sl COCTaBJICHHS  KOHTPOJIbHBIX
n3meputenbHbix MarepuanoB (KMM) emunoro rocymapcrBeHHoro 3k3amena (EI'J) mo
MaTEeMAaTHKE COCTaBleH Ha OcHOBe OOs3aTENIbHOr0 MUHHMYMa COJACPIKAHHS OCHOBHBIX
o0pa3oBareNbHBIX TporpaMM # TpeOoBaHWI K YpPOBHIO IOJTOTOBKH BBITYCKHUKOB
cpenHeil mkosbl (mpukaz MunoOpaszoBaHust Poccun ot 05.03.2004 Ne 1089 «O6
yTBepKICHHH (henepanbHOr0 KOMIOHEHTa ['0CyqapCTBeHHBIX CTaHIAPTOB HAYAIBHOTO
00111er0, OCHOBHOTO OOILETO U CpeTHETO (TI0THOTO) O0IIEro 00pa3oBaHUsD»).

Konmudukarop 31eMEHTOB COAEpXKaHHWS II0 BCEM pasjellaM BKJIIOYaeT B cels
SJIEMEHTBI COJEPXKaHMS 332 KypC CpeAHel IIKojbl (0a30BbIH YPOBEHb) U HEOOXOAUMBIC
AIIEMEHTBI CO/ICPIKAHMS 32 KypC OCHOBHOM IIIKOJIBI.

B mepBoM cToNOIE TAOMHIE! yKa3aHBI KOJBI Pa3erioB U TeM. Bo BTopoM cTombne
yKa3aH KOJ COJCp)KaHWs pasfena (TeMBI), JIs KOTOPOTO CO3JAIOTCSA IPOBEPOUYHBIC
3aaHHs.

Kon

Kon

paste- KOHTPOJIHPY- DJIeMeHTBI coflep:KaHMusl, npoBepseMble
na eMoro 3aJJaHUSIMHU IK3aMEeHAIIMOHHOH padoThI
3J1eMeHTa
1 Auredpa

1.1 Yucna, kopuu u cmenenu
1.1.1 Ilensie yncna
1.1.2 CreneHsp ¢ HaTypalbHBIM II0Ka3aTeIEM
1.1.3 JpoOu, NpoLeHThI, pallMOHAIbHBIE YHCIIa
1.14 CreneHs ¢ IeNbIM MoKa3aTelieM
1.1.5 Kopens ctenenu n > 1 u ero cBoiicTsa
1.1.6 CreneHs ¢ palioHaIbHBIM IOKA3aTeIeM U € CBOWCTBA
1.1.7 CBoHCTBa CTENEHN C JEHCTBUTEIILHBIM ITOKa3aTeNeM

1.2 OcHosbl mpucoHomempuuy
1.2.1 CuHyc, KOCHHYC, TAHI€HC, KOTAHI'€HC IIPOM3BOJIBHOIO YIia
1.2.2 Panguannas mepa yria
1.23 CuHyc, KOCHHYC, TAaHTCHC M KOTAaHTeHC YnCIia
1.24 OCHOBHBIE TPUTOHOMETPUUECKUE TOXK/IECTBA
1.2.5 DopMyIpl IPUBEACHUS
1.2.6 CuHyc, KOCHHYC ¥ TAHT€HC CYMMBI U Pa3HOCTH JIBYX yIJIOB
1.2.7 CHHYC M KOCHHYC JIBOMHOTO yriia

1.3 Jlozapugme
1.3.1 Jlorapudgm uncna
1.3.2 Jlorapudm nponsBeneHus, YaCTHOTO, CTETICHH
133 JlecaTHYHBII U HaTYpaJIbHBIN JIOTApU(MBIL, YUCIIO €

1.4 Ilpeobpazosanusa svipasiceruil
1.4.1 [IpeoOpa3zoBaHust BBIPAKCHUH, BKIIOYAIOUINX apUPMETHUECKHE

orepanuu
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3.15

[IpeobpazoBanus rpaHKOB: MapauIeTbHBIA TEPEHOC, CHMMETPHS
OTHOCHUTEJIbHO 0Ceil KOOPJHHAT

1.4.2 [IpeoOpa3zoBaHust ~ BBIPAKCHHUH,  BKIOYAIOMHAX  ONEPAIUIO
BO3BEICHHS B CTETICHD
1.4.3 [IpeobGpazoBanus BBIpAXKEHUIl, BKJIFOUAIOIUX KOpHU
HATYpaIbHOH CTeNeHH
1.4.4 [IpeoOpa3zoBaHusi TPUTOHOMETPUIECKUX BBIPAKEHHUH
1.4.5 IIpeoOpazoBanne  BBIpaXKECHWH,  BKIIOYAIOMINX  OINEPAIUIO
JIorapu(QpMUPOBAHUS
1.4.6 Moayib (abcomroTHas BENUYKMHA) YUCia
2 YpaBHeHHsI H HEPABEHCTBA
2.1 VYpasnenus
2.1.1 KBagpatHble ypaBHEHHUS
2.1.2 PanyonanbHble ypaBHEHUS
2.13 MppanuuoHanbHele ypaBHEHHs
2.14 TpuroHomerpuyecKue ypaBHEHUs
2.1.5 IMoka3zaresbHEIE ypaBHEHUS!
2.1.6 JlorapudmMuueckue ypaBHEHHS
2.1.7 PaBHOCUIIBHOCTD YpaBHEHUH, CUCTEM ypaBHEHHUH
2.1.8 I[Ipocreiinue cucTeMsl ypaBHEHUH ¢ IByMs HEU3BECTHBIMU
2.1.9 OCHOBHBIC TIPHEMBI PELICHUS CHCTEM YPaBHCHUIl: ITOJCTaHOBKA,
anredpandecKkoe CI0KeHUEe, BBEJEHHE HOBBIX MEPEMEHHBIX
2.1.10 Hcnonb3oBaHue CBOMCTB M rpadukoB (QyHKIMH NpU pelICHUH
ypaBHEHUI
2.1.11 W3o0paxkeHne Ha KOOPAMHATHOW IUIOCKOCTH  MHOXKECTBa
peleHni ypaBHEHUH ¢ IByMs IEPEMEHHBIMU M UX CHCTEM
2.1.12 [IpuMmeHnenne  MaTeMaTH4YEeCKUX  METOJOB  JUIsi  pEIIeHUs
COIepXaTeNbHBIX 3alad M3 paIMYHBIX oOJlacTed HayKu U
nmpakTuky. VHTepmperammst  pesynbTata, y4€T  pEANbHBIX
OTpaHUYeHUH
2.2 Hepasencmesa
2.2.1 KBanpaTHbie HepaBeHCTBa
222 PanonanbHble HEpaBEeHCTBA
223 [Toka3aTenpHbIe HEPAaBEHCTBA
224 Jlorapugmugeckue HepaBeHCTBA
225 CucreMbl JIMHEHHBIX HEPABEHCTB
2.2.6 CuHcTeMBl HEPaBEHCTB C OJIHOU IepEeMEHHON
2.2.7 PaBHOCHIIBHOCTH HEPABEHCTB, CUCTEM HEPAaBEHCTB
2.2.8 Hcnonp3oBanue CBOKCTB M TIpaduKOB (QYHKIMH NPH pEIICHHN
HEPABEHCTB
2.2.9 MeTo MHTEpBAJIOB
2.2.10 N3o0paxeHne Ha KOOPAMHATHOM IUIOCKOCTH  MHOXKECTBa
pelIeHHi HepaBeHCTB C ABYMsI IEPEMEHHBIMH U UX CHCTEM
3 DyHKIMH
3.1 Onpedenenue u epaguk gyHkyuu
3.1.1 Oynkuust, 001acTh onpeaeneHus GpyHKIHNA
3.1.2 MHOXecTBO 3HaUeHHH (QyHKINH
3.13 I'paduk Gpynxuun. [Ipumeps! GpyHKIHMOHAIBHBIX 3aBHCUMOCTEH B
peaNbHbIX MpoLeccax U SBICHHSIX
3.14 Oo6parnas ¢hyskuus. ['paduk oOpaTHON GyHKIHH
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3.2 DnemenmapHoe uccnedosanue pyHxkyuil
3.2.1 MoHoTOHHOCTh  GyHKIMH. [IpoMeXyTKH  BO3pacTaHus U
yObIBaHUS
322 YérHOCTh M HEYETHOCTD (DYHKIINU
323 [MeproaguyHOCTD QYHKLIUH
324 OrpaHn4eHHOCTh (PYHKIHU
325 Toukn sSkcTpeMyMa (JIOKQIBHOTO MakCHMyMa W MHHHAMYyMa)
dyHKIMH
3.2.6 Haubonpmiee 1 HauMeHblIee 3HAYCHUST QYHKIUU
3.3 OcnosHbie dnemenmapHvle QyHKYuU
33.1 JIuneiinas Qynkuus, e€ rpadguk
332 OyHKIWA, OmUCHBaOmas OOpaTHYI0  MPOMOPIHUOHAIBHYIO
3aBHCHUMOCTb, €€ rpaduk
333 KBagparuuHas QyHkuus, e€ rpagux
334 CrenenHas GYHKIHS ¢ HATYPaIbHBIM IOKa3aTeseM, e€ rpaguk
335 Tpuronomerpudeckue GpyHKIHH, X TpapuKH
3.3.6 [Moka3zarenbHas GyHKIWs, e€ rpaduk
3.3.7 Jlorapudmuueckas dhyHKIms, e€ rpaduk
4 Hauyana MaTeMaTH4ecKOro aHAJIM3a
4.1 Ilpouszsoonas
4.1.1 IMonstne o mpon3BOAHON (GYHKINH, T€OMETPHUYECKUH CMBICT
IIPOM3BOJHOM
4.1.2 DuU3NUecKuil CMBICI TMPOU3BOJIHOM, HAaXOXIEHHE CKOPOCTU SIS
npolecca, 33JaHHoro GopMyJIoi uin rpah koM
4.13 YpaBHeHHE KacaTeIbHOH K rpaduky QyHKIUH
4.14 [Ipou3BoaHbIE CyMMBI, pa3HOCTH, IPOU3BEICHHS, YACTHOIO
4.1.5 [Ipon3BogHBIE OCHOBHBIX 3JIEMEHTAPHBIX (PyHKIUI
4.1.6 Bropas npousBoaHast ¥ e€ GU3HIECKHH CMBICTT
4.2 Hccnedosarnue ghynkyuil
421 [lpumeHeHHe TMPOM3BOAHOM K HCCICOOBAaHHIO (QYHKIHHA U
MTOCTPOCHUIO TpauKOB
422 [Ipumepsl HUCIONB30BaHMUS TPOM3BOJHON Ui  HAXOXKACHUS
HAWIy4IIero penieHus B MPUKIAJHBIX, B TOM YHCIIE COLHAIBHO-
9KOHOMMYECKHX, 3aa4ax
4.3 Ilepsoobpasnas u unmezpan
4.3.1 [TepBooOpa3HbIe NIEMEHTapHBIX (QYHKINI
4.3.2 [IpumMepsl IPUMEHEHHUsI HHTEerpaia B PU3HKe 1 TeOMETPUH
5 I'eomeTpus
5.1 Inanumempus
5.1.1 TpeyronbHUK
5.1.2 [MapannenaorpamMM, OpsIMOYTOJIBHUK, pOMO, KBaApaT
5.13 Tpanerust
5.14 OKpY>KHOCTD U KPYT
5.1.5 OKpY>XHOCTb, BIIMCAHHAas B TPEYTOJIBHUK, M OKPY>KHOCTb,
OIUCAHHAsl OKOJIO TPEYroJIbHUKA
5.1.6 MsuoroyroasHuK. CyMMa yTIIOB BBITYKJIOTO MHOTOYTOJIBHHKA
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5.6 Koopounamut u sekmopwl
5.6.1 KoopaunaTs! Ha mpsMOH, I€KapTOBBI KOOPIMHATH! Ha IIOCKOCTH
U B IPOCTPAHCTBE
5.6.2 DopMyia pacCTOSHHS MEXKIY IBYMsl TOUKaMH, YPaBHEHHE Cepbl
5.6.3 Bekrop, MoIynab BEKTOpa, PaBEHCTBO BEKTOPOB, CIIOXKEHHE
BEKTOPOB M YMHOXEHHUE BEKTOPA Ha YUCIIO
5.64 Komnuueapubie BekTopbl. PasnokeHme BekTopa 1O IBYM
HEKOJUIMHEApHBIM BEKTOPaM
5.6.5 Komnnanapusie BEKTOPBI. Paznoxenue o TpéM
HEKOMIUTAHAPHBIM BEKTOpaM
5.6.6 KoopaunaTs! BekTopa, CKalIspHOE IPOU3BEAECHHE BEKTOPOB, YIoil
MEX/y BEeKTOpaMU
6 JjleMeHThl KOMOMHATOPHKH, CTATHCTHKH W  TEOPHH
BEPOSITHOCTEI
6.1 Dnemenmul KOMOUHAMOPUKU
6.1.1 [oouepénHplii 1 0OTHOBpEMEHHBII BEIOOD
6.1.2 DopMmyJbl UKcIa coueTaHui U nepecraHoBok. bunom HeroToHa
6.2 Onemenmul cmamucmuxy
6.2.1 Tabnu4HOE M rpaduyecKoe NPeICTABICHUE JaHHBIX
6.2.2 YucnoBble XapaKTEPUCTHKH PSIOB JIAHHBIX
6.3 Onemenmul meopuu eposimuocmett
6.3.1 BepositHOCTH COOBITHIT
6.3.2 [Ipumepsl HUCTIONB30BAaHHUS BEPOSTHOCTEH M CTATHCTHKH IPU

PECIICHUHU NPUKIAAHBIX 3a0a4

5.1.7 [IpaBunbHBIE MHOTOYIOJIbHMKHM. BrucaHHas OKpPYXHOCTb U
OIHCAaHHAsI OKPY>KHOCTH IIPAaBHIBHOTO MHOTOYTOJIHHKA
5.2 Ipamsie u nrockocmu 8 NPOCMpancmee
5.2.1 [epecekaromuecs, napauienbHble U CKPELUIUBAIOIINECS MPSIMBIE;
MEePIEHIUKYISIPHOCTh NPSIMBIX
522 [NapaynensHOCTb NPSIMOMA U ILIOCKOCTH, IPU3HAKYU U CBOICTBa
523 [NapayieapHOCTh MIIOCKOCTEH, IPU3HAKY U CBOMCTBA
524 [NeprieHaUKYISIPHOCTS MPSAMOM M IUIOCKOCTH, TPHU3HAKA M
CBOMCTBA; MEPHEHOUKYJSP M HAKIOHHAs; TeopemMa O Tpex
MEePIEeHINKYIspax
525 [epneHqUKyNISIpHOCTb IIIOCKOCTEH, IPU3HAKY U CBOMCTBA
5.2.6 [MapannensHoe MPOEKTUPOBAHUE. N3o0paxenue
[POCTPAHCTBEHHBIX QUTYP
5.3 Mnozoepannuxu
5.3.1 IMpusma, e€ ocHoBaHusi, OOKOBbIE pEOpa, BHICOTA, OOKOBas
NOBEPXHOCTD; MIpsAMas IpusMa, rpaBuibHas npusmMa
532 [Napaenenunen; Ky0; CHMMETpHH B Ky0Oe, B TapaUIeICIHUIeae
533 IMupamuna, e€ ocHoBaHWe, OOKOBBIE pEOpa, BHICOTA, OOKOBas
MIOBEPXHOCTh; TPEYToJbHAsI NUPAMHIA; IPABIIIbHAS THPaMHIa
534 Ceuenust Ky0a, IPU3MBI, TUPAMHIBL
535 IpencraBneHue o MPaBUIIBHEIX MHOTOTPaHHUKAX (TeTpasap, KyoO,
OKTa3Ip, HOJEKAIP M MKOCAIP)
5.4 Tena u nogepxnocmu epawjenus
54.1 Humuanp.  OcHoOBaHMe, BBICOTA, OOKOBas  IOBEPXHOCTb,
oOpazyromasi, pa3BEépTKa
542 Komnyec. OcHOBaHME,  BBICOTA, OOKOBass ~ MOBEPXHOCTH,
obpasyromas, pa3BépTKa
543 [ap u cdepa, uX cedeHust
5.5 HU3mepenue ceomempuieckux 6enudun
5.5.1 Benuuuna yria, rpagycHas Mepa yria, COOTBETCTBHE MEXIY
BEJINYMHOM yIJIa U JUIMHOW IYTH OKPYXKHOCTH
552 Yron Mexay NpsIMBIMH B IPOCTPAHCTBE, YIOJ MEXAY NpSAMOM U
IUIOCKOCTBIO, YTOJI MEXKAY INIOCKOCTSIMH
553 Jnuna  oTpeska, JIOMaHOM, OKpYKHOCTH; HepUMeTp
MHOT'OYTOJIbHHKA
554 PaccTosHue OT TOYKM 10 NPSAMOM, OT TOYKM [0 IUIOCKOCTH;
pacCToOsIHUE MEXAY HNapaJuICIbBHBIMU U CKPEUIUBAIOIIUMUCA
NPAMBIMH; PACCTOSAHUE MEXAY NapalJICJIbHBIMU INIOCKOCTSIMU
5.5.5 [Inomane TpeyroapHHKa, MapajuieorpaMmma, Tpareuuu, Kpyra,
CEeKTOopa
5.5.6 IMnomanp NOBEPXHOCTH KOHYyCA, IIMIIMH/IpA, chepsbl
557 O0péM Kky0a, TPAMOYTONBHOTO MapajuieNenuiena, MHPaMHUIbL,

MPU3MBL, HWIHHAPA, KOHyCA, Iapa
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Cnennduxanus
KOHTPOJILHBIX H3MEPUTEIbHBIX MATEPHATIOB
AJs1 nposefeHus B 2020 rogy eIMHOro rocyiapcTBEHHOr0 IK3aMeHa
1o MATEMATHKE (6a30Bblii ypoBeHb)

1. Ha3HaueHHe KOHTPOJbHBIX H3MepHUTeabHbIX MaTepuaios (KUM) EI'D

Enunsni rocymapctBenHslii sx3amen (EI'D) mpencraBmser coboit dopmy
TOCYAapCTBEHHON MTOTOBOH aTTECTAIUH, IPOBOJUMON B IENSAX OINpPENEIICHHS CO-
OTBETCTBHUS PE3yJIbTaTOB OCBOCHUS 00YUYaIOIIMMKCS OCHOBHBIX 00pa30BaTEIbHBIX
MporpamMM CpeHero obuiero o0pa3oBaHUsi COOTBETCTBYIOLIMM TpeOoBaHUsAM (e-
JIepaTbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAAPTA HIIM 00pa30BaTeIIh-
HOro craHmapra. [l yka3aHHBIX LeJed HCIIONB3YIOTCS KOHTPOJIBHBIC H3MEpH-
tenbHble MaTepuanbl (KMM), npencrapnstomnue co00il KOMIJIEKChI 3a/IaHUH CTaH-
JTAaPTU3UPOBAHHOM (DOPMBI.

EI'D npoBoaurcs B coorBercTBuu ¢ PenepanbHbiM 3akoHOM «O0 00pa3zoBa-
Huu B Poccuiickoii @eneparum» ot 29.12.2012 Ne 273-D3 u [Topsakom nposene-
HUS TOCYIapCTBEHHOW MTOTOBOW aTTecTaluu MO oOpa30BaTelIbHBIM MPOrpaMMam
cpemHero o0mero oOpa3oBaHUS, YTBEPKAEHHOTO IPHKA30M MHUHIIPOCBEMICHHS
Poccum n Pocobpranzopa ot 07.11.2018 Ne 190/1512.

2. JlokyMeHTBI, onpefensiomue cogepxxkanue KUM EI'D

Conepxanne KM onpenensercs denepalbHbIM KOMIOHEHTOM TOCYAap-
CTBEHHBIX CTAaHJIAPTOB OCHOBHOT'O OOIIEro U cpeaHero (TOJHOro) 00IIero oopas3o-
BaHUs, 0a30BBIH YpoOBeHb (mpuka3 MwuHoOpa3oBanus Poccum ot 05.03.2004
Ne 1089).

3. Hoaxoas! k 0TGOPY conepxkaHus, pa3padoTke cTpykTypsl KUM EI'D

Pacnopsxenuem IIpasurenscrsa PO ot 24.12.2013 Ne 2506-p, IpUHATHIM B
cootsercTBuu ¢ YKazoM IIpesunenra PD or 07.05.2012 «O Mepax 1o peanusanuu
rOCYZapCTBEHHOM NMOJUTHKU B 00J1acTH 00pa3oBaHUs M HayKu», yTBepkaeHa Kon-
HEeMIusl Pa3BUTUS MareMaThdeckoro obOpasoBanus B Poccuiickoit ®enepanuu,
oIpeseIsiomas 0a30BbIe MPUHITHIIEL, IIEJIN, 331a41 1 OCHOBHEIE HarpaBieHns. Co-
rmacHo KoHmemmu maTeMaTtndeckoe o0pa3oBaHME JOJDKHO, C OZHOW CTOPOHEI,
«IPEIOCTABIATh KaKAOMY OOydaromemycsi BO3MOXKHOCTb JOCTH)KEHUSI YPOBHS
MaTeMaTHYeCKUX 3HaHWH, HEOOXOIMMOro U IajbHEHINeH YCIeNmHOW XKU3HU B
o0ImecTBe», ¢ APYrol — «obecredynBaTe HEOOXOAMMOE CTPAHE YHCIIO BEHITYCKHU-
KOB, MaTeMaTn4eckasi MoJroTOBKa KOTOPBIX JOCTaTOYHA AJIS IIPOAOJKEHUsS! 00pa-
30BaHUS B PA3NUYHBIX HANPABICHHUAX M JJIS MPAKTUYECKOW AEATENTbHOCTH, BKIIIO-
Yas IperolaBaHie MaTeMaTHKN, MaTeMaTHUCCKHE ICCIIeIOBaHUs, paboTy B cdhepe
MH()OPMAIIMOHHBIX TEXHOJOTHH U Jp.». KpoMe TOoro, «B OCHOBHOM 00IIEM ¥ Cpea-
HeM 0011eM 00pa30BaHUN HEOOXOUMO MPEAYCMOTPETh MOATOTOBKY OOYYarOIUX-
Csl B COOTBETCTBUH C MX 3alpOcaMH K YPOBHIO MOJATOTOBKH B cpepe MaremMaThye-
CKOT0 00pa3oBaHUM.
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B unmcmo wmep mno peammsamuu  KOHIENIMM, NPHHATEIX HPUKAa30M
MmnnHo6prayku Poccun ot 03.04.2014 Ne 265, BXOIUT «COBEPUICHCTBOBAHHE CH-
CTEMBbI TOCYJIapCTBEHHOM HUTOrOBOW aTTeCTalluy, 3aBeplIarolieil 0CBOEHHE OCHOB-
HBIX 00pa30BaTENbHBIX MPOrpaMM OCHOBHOTO OOIIEro M CpeaHero oOpa3oBaHus,
10 MaTeMaTHKe, pa3paboTka COOTBETCTBYIONIIMX KOHTPOJBHBIX H3MEPUTEIBHBIX
MaTepHaIoB, 00CCICYNBAIONINX BBEACHHE PA3IMUHBIX HANPABICHUH N3y4YCHHS Ma-
TEMaTUKW», T.€. MAaTepHaJIOB, MPEeIHA3HAYCHHBIX I PA3IUYHBIX LEJIEBBIX TPy
BBIITyCKHUAKOB.

Mogems EI'D mo matemarnke 6a30BOTO YpOBHS IpeRHA3HAuCHA IJIS TOCY-
JTApCTBEHHON MTOIOBOW aTTECTAIlMM BBIITYCKHHKOB, HE IJIAHUPYIOIUX MPOIOIIKE-
HUsl 00pazoBaHUs B mpodeccusix, NpeabsBISIONINX CHeIHaIbHbIE TPEOOBAHHS K
YPOBHIO MaTeMaTHYECKON TTOATOTOBKH. Tak Kak B HACTOSIIEE BPEMs CYIIECTBCHHO
BO3pacTaeT poJb OOIIEMAaTEMAaTHYECKOH IIOATOTOBKH B ITOBCEIHECBHON JKU3HH,
B MaccoBbIX npodeccusix, B Moaeiu EI'D no matemarnke 6a30BOro ypoBHs ycuie-
HBI aKIEHTHI Ha KOHTPOJIb CIIOCOOHOCTH MPUMEHATH TOTyUYeHHbIE 3HaHHS Ha MpakK-
THKE, Pa3BHTHE JIOTHYECKOTO MBIIUICHHS, yMEHIE paboTaTh ¢ HH(opMarmeil.

BeImonHeHne 3aaHui SK3aMEHAOHHON pabOTHl CBHICTEIBCTBYET O HAJH-
UMM Y yYacTHHKA 9K3aMEeHa O0IeMaTeMaTH4eCKuX yMEHHH, He0OOXOAUMBIX 4eso-
BEKY B COBPEMEHHOM 0O0IIecTBe. 3aMaHus IPOBEPSAIOT 0Aa30BbIe BHIYNCIUTEIILHEIC
M JIOTHYECKHE YMEHHS M HaBHIKH, YMEHHE aHAIM3HPOBATH WH(OPMAIMIO, TPel-
CTaBJICHHYIO Ha rpauKkax U B TaOJIHUIIaX, UCIIOIB30BATh IIPOCTEHIINE BEPOSTHOCT-
HBIE ¥ CTaTHCTHYECKHE MOMAEH, OPHEHTHPOBATHCA B MPOCTEHIINX TeoMeTpuye-
CKHX KOHCTPYKIHAX. B paboTy BKIIIOUCHHI 3aaHUS 02a30BOr0 YPOBHS ITO BCEM OC-
HOBHBIM NTPEAMETHBIM pa3zieNiaM: reoMeTpust (TUIAHUMETPHS B CTEPEOMETPHS), ajl-
re0pa, Hayala MaTeMaTHYECKOr0 aHaIN3a, TEOPHS BEPOSITHOCTEH U CTATUCTHKA.

TexkcThl 3afaHWil TpeIaraéMoid  MOJENH JK3aMEHAIIMOHHOW paboThI
B IICJIOM COOTBETCTBYIOT (DOPMYJIIHMPOBKAM, IIPUHATHIM B YYEOHHKAaX M y4eOHBIX
NOCOOMSX, BKIIOYCHHBIX B DenepanbHbli MepedeHb y4eOHUKOB, PEKOMEH/TyEeMBIX
MusmnpocBenieHns: Poccuu K UCTIONB30BaHUIO MIPU peaU3allid UMEIOIUX ToCy-
JApCTBEHHYIO aKKpEeIUTalNio 00pa30BaTeIbHBIX MPOrPaMM OCHOBHOTO OOIIETro M
CpemHero o0IIero oopa3oBaHusL.

4. Crpykrypa KUM EI'D

DK3aMeHalMOHHAas pabdoTa COCTOMT W3 OJHOW 4YacTH, COJEpKallen
20 3amaHuil ¢ KpaTKUM OTBETOM 0a30BOr0 YPOBHS CIIO)KHOCTU. Bce 3amanus
HaNpaBJICHbl HAa MPOBEPKY OCBOCHHS 0A30BBIX YMEHHUH M MPAKTUUYCCKUX HABBIKOB
MPUMEHEHHS] MaTEeMaTHIeCKUX 3HAHUH B TIOBCEHEBHBIX CUTYAIIUsX.

OTBeTOM K KaxxaoMy U3 3aganuii 1-20 sBisiercs 1e0e Yucio, Wik KOHeY-
Hasl JIECATUYHAs JpoOb, WIH MOCIEA0BATEILHOCTh UGp. 3alaHue ¢ KPaTKUM OT-
BETOM CYHMTAETCS BBIIOJHEHHBIM, €CJIM BEPHBIH OTBET 3alMCaH B OJIAHKE OTBETOB
Ne 1 B TOi opme, KOTOpast MPeayCMOTPEHA HHCTPYKIUEH 10 BBHIIOIHEHHIO 3a/a-
HHUSL.

© 2020 denepanbHas ciyxba 1o Haa30py B cdepe 00pa3oBaHUS U HAYKU

MATEMATUKA, 11 xnacc. ba3oBslit ypoBeHb 4

5. Pacnpenenenue 3aganuii Bapuanta KM EI'D mo comep:kanuio, BUIamM
yMeHuii U crocodaM AeiicTBUIA

B sk3ameHalnoHHO# paboTe MpoBepsieTCs YOI yueOHbIH MaTepHrall.

Maremarrka, 5—6 KIacchl.

Aure6pa, 7-9 Kiacchl.

AnreOpa u Havyana aHanuza, 10—11 kmaccel.

Teopust BEpOATHOCTEN U CTATUCTUKA, 7—9 KIIacChl.

I'eometpus, 7-11 kmaccel.

B Tabnune 1 nokasaHo pacnpezeneHue 3aaHuil 3K3aMEHallMOHHON paboThI
0 COEePIKaTeIbHBIM pasfenaM Kypca MaTeMaTHKH.

NhwOD -

Tabruya 1
Pacnpedenenue 3a0anuii 3k3aMeHayUOHHOU pabomol
no codepiicamenbHbIM pazoenam Kypca Mamemamuru

IIpoueHT MaKCUMAIBHOT O
NEePBUYHOIO 0asIa 32 BbI-
Kommue- | MakcuMalib- | TOJIHEHHE 3aJaHUI TaHHOTO
ConepaxaTeabHbIe pa3aeibl .
CTBO HBIil IepBUY- pa3aena coaep:kaHusi OT
3aJaHMii HbIi 0211 MAaKCHMAJILHOI'0 NEPBUHYHOI0
0aJii1a 3a Bcio padory, paB-
Horo 20
Aunrebpa 10 10 50
YpaBHEHUs 1 HEPABEHCTBA 3 3 15
DyHKIMU 1 1 5
Hayana MaTeMaTHYeCKOT0 1 1 5
aHaM3a
I'eomerpus 4 4 20
DJeMeHTbl KOMOWHATOPHKH, 1 1 5
CTaTUCTUKH U TEOPHU BEPO-
SITHOCTEH
Hroro 20 20 100

ConepxaHue U CTPYKTypa dK3aMEHALMOHHON pabOThl AAIOT BO3MOXHOCTH

JIOCTaTOYHO ITOJIHO TIPOBEPHUTH KOMIUIEKC YMEHHUI U HABBIKOB 110 TMPEIMETY:
e  yMeTh HCIOIB30BaTh NPHOOPETCHHBIC 3HAHUSA W YMEHHS B IPAKTHICCKON Iie-
ATEILHOCTH U ITOBCEIHEBHOM JKU3HM;
YMETh BBIIOJIHATH BEIYUCICHUS U IPe0Opa3oBaHus;
YMETh pelaTh ypaBHEHHs 1 HEPaBEHCTBA;
YMETh BBITOIHATH IEUCTBHSA C QYHKIHUAMUY;
YMETb BBIIOJNHATH JEHCTBHS C TEOMETPUUCCKUMHE (DUTYPaMH;
YMETb CTPOUTH U UCCIIEN0BATH MATEMATUUECKUE MOJIEIIH.

B tabauue 2 npencTaBiaeHo paclnpeesieHUe 3aaHui B BapUaHTE KOHTPOJIb-
HBIX M3MEPHUTENbHBIX MaTepUalIOB IO MPOBEPSEMBIM YMEHHSM U crocobam aei-
CTBUIL.
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Tabnuya 2
Pacnpedenenue 3a0anutl 9Kx3amMeHayuOHHOU pabomsl
10 8UOAM NPOGEPEMbIX YMEHUI U CNOcobam delicmeuil

MATEMATUKA, 11 xnacc. ba3oBslit ypoBeHb 6

Ilpunooicenue
O606mennblii ni1an Bapuanra KUM EI'D 2020 roaa

no MATEMATHUKE (6a30Bblii ypoBeHb)

Ypoesnu croscnocmu 3adanuii: b — 6azosuiil.

IIpoueHT MaKCHMAIBbHO-
ro NepBUYHOrO dajia
Ko Makcu- 3a BBINOJIHEHHE 3a1aHMit
IIpoBepsiemble yMe}mzl H cIoco0bI aeii- CTBO 3a- MaJBHBI | JaHHOTO BHJIA y4eOHOU
CTBUH [~ nepBHY- JeITeJIbHOCTH OT MaK-
HbI 627171 | CHMAJIBLHOTO IEPBHYHOTO
6aJi1a 3a Bcio pabory,
paBHoro 20
YMeThb BBINONHATH BHIYUCICHUS H IIpeodpa- 5 5 25
30BaHUsA
YMeThb penaTe ypaBHEHHS 1 HEpaBEHCTBA 2 2 10
YMeTb BBINOIHATE JEHCTBHS C QYHKIMIMH 1 1 5
YMeTh BBINONHATh ICHCTBUS C F€OMETpUYE- 3 3 15
CKUMH (HUTypaMu
VYMeTh CTPOMTH M HCCIEN0BaTh MaTeMaTu- 5 5 25
4eCKUe MOJIeIH
YMeTb HCHOIB30BaTh NPHOOPETEHHBIE 3HA- 4 4 20
HUS ¥ YMEHUS B NPAKTHYECKON JIEATEIBHO-
CTH M [IOBCETHEBHOM YKU3HHI
Hroro 20 20 100

6. Pacnpenenenne 3aganuii KHM EI'D no ypoBHIO CJI0KHOCTH
Ok3aMeHaNMOHHAs paboTa COMEPKUT 3aJaHUS TOIBKO 0a30BOTO YPOBHS
CIIO>KHOCTH.

7. poposukuteabHocTh EI'D no maremaTuke 6a30BOro ypoBHst
Ha BrImoTHeHHE 9K3aMeHAMOHHON paboThl oTBoauTCs 3 vaca (180 MHHYT).

8. lonosiHMTe/IbHBbIE MATEPHAJIBI H 000PY/I0OBaAHUE

IlepeueHb NOMOIHUTENBHBIX YCTPOUCTB U MaT€pHUaNOB, MOIb30BaHUE KOTO-
peiMu pasperieno Ha EI'D, yrBepkieH npukazom MuHnmpocsernienus Poccun u Po-
cobpHanzopa. HeoOxoauMble cripaBOYHBIE MaTepUalbl BBIAAIOTCS BMECTE C TEK-
CTOM 3K3aMEHAI[MOHHOH paboTsl. [Ipu BHITONHEHHN 3aJaHUH pa3perraeTcs Mob-
30BaThCs JINHEHKOM.

9. CrucTeMa OLEHMBAHUS BBHINMOJHEHHS OTHEJbHBIX 3aJaHUN M IK3aMeHaIH-
OHHOIi1 padoTHI B HEJI0OM

[IpaBunbHOE pelieHne Kaxaoro u3 3aaanuid 1-20 ouenuBaetcs 1 Gayiom.
3agaHne CYMTACTCS BBIIOJHEHHBIM BEPHO, €CIIM YK3aMEHYEMBbIH Al MPAaBUIIbHBIN
OTBET B BHJE LIEJIOTO YHCIIA, WM KOHEYHOH NECITUIHOU APOOH, MU MOCIeI0Ba-
TEIBHOCTH LUP.

MaxkcuMalbHBIH IEpBUYHBIN 0asl 3a BCIo padoty — 20.

10. U3menenus 8 KUM EI'D 2020 roaa B cpaBHernun ¢ 2019 rogom
Wsmenenus ctpykrypsl u conepxkannst KUM oTcyTcTBYIOT.
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Ne IIpoBepsiembre TpeOOBaHMS Koppr ipo- | Koaer mpo- | Ypo- |Maxkcu- | [Ipumeproe
(ymeHus) BEpPSICMBIX | BEpsIEMBIX | BEHb | Mallb- | BpPEMs BbI-
TpeOOBa- | BJIEMEHTOB |CIIOXK- | HBIH TIOJTHCHUS
HUH K COAEpKaHMA [HOCTH | Oa/l | 3aJaHUS BBI-
ypoBHIO | (10 KOoan(HU- |3ama- | 3a BbI- | IIyCKHHKOM,
HOATOTOB- KaTopy) HUA | IIOJIHE- | U3Y4YaBIIMM
KH (110 KO- HHE 33a- | MATEMaTHKY
nudukaro- naHus | Ha 6a30BOM
py) ypoBHe (B
MUHYTaX)
1 |YMeTh BBHIONHATH BBIYHCICHUS U IIpe- 1.1 1.1.1, 1.1.3, b 1 5
obpasoBaHus 14.1
2 |YMeTh BBINONMHATH BBIYUCICHUS U TIpe- 1.1 1.1.3,1.14, b 1 5
oOpa3oBaHus 1.4.2
3 |YMerb HCHONB30BAaTH MPHOOPETEHHbBIC 6.3 1.1.3 b 1 7
3HaHUS ¥ YMCHUS B NPAKTHYECKOU Jes-
TEJIILHOCTH M TIOBCETHEBHON JKH3HHI
4 |YMeTh BBINONHATH BBIYUCICHUS U TIpe- 1.2 1.4.1-1.4.3 b 1 7
obpaszoBaHus
5 |YMeTh BBINONHATH BhIYMCICHHS U mpe-| 1.1-1.3 1.43-1.4.5 b 1 8
oOpa3oBaHus
6 |YMeThb HCIONB30BaTh MPHOOPETCHHBIC 6.1 14.1 b 1 8
3HaHUS ¥ YMEHUsS B NPAKTHYECKOU Jes-
TEJIILHOCTH M TIOBCEJHEBHON JKM3HH
7 |YMeTh pemaTh ypaBHEHHS U HepaBeH- 2.1 2.1.1-2.1.6 b 1 8
cTBa
8 |YMerp cTpouts M HccienoBath mpo-| 4.1,5.2 5.1.1-5.1.3,| B 1 11
CTEHIIME MaTEeMaTHYCCKUE MOJICIIH 5.5.1, 5.5.3,
5.5.5
9 |YMeThb HCHONB30BaTh MPHOOPETEHHBIE 6.1 2.1.12,6.3.1 b 1 5
3HAHUS M YMCHUs B MPAKTHYECKOW [esi-
TEJILHOCTH U ITIOBCEJHEBHON JKM3HH
10 |[YMeTb CTpOUTH M HCCIEAOBATH IPO- 5.4 6.3.1 b 1 11
cTeHIIe MaTeMaTHIECKUE MOJICITH
11 [VYMeTp wucmoms3oBaTh mnpuobpereHHbie| 6.2, 3.1 6.2.1,3.1.3 b 1 5
3HaHUS ¥ YMEHUsS B NPAKTHYECKOU Jes-
TEJILHOCTH U IOBCEJHEBHON JKM3HH
12 |YMeTp cCTpOMTH M HcclemoBath mpo-|5.1,6.1,6.2 1.4.1 b 1 12
cTeiIe MaTeMaTHIeCKUE MOJICITH
13 |YMeTh BBINOJHATH JEHCTBHS C T'€OMET- 4.2 5.3.1-5.3.5, b 1 12
pUYECKUMU (HUTypaMu 5.4.1-5.4.3,
5.5.5-5.5.7
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14 |Ymerb BeINONHATH AedctBust ¢ (ynkuu-3.3,6.2,6.3| 3.1.1-3.13, | b 1 8
SIMU 3.2.1,3.2.5,
3.2.6,4.1.1,
4.1.2,6.2.1
15 [YMeTh BBIMOJIHATH JEWCTBHS C T'€OMET- 4.1 5.1.1-5.1.5, b 1 9
pHYECKUME (HUTypaMu 5.5.1,5.5.3,
5.5.5
16 |YMeTh BBINOIHATH JEHCTBHUS C T'€OMET- 4.2 5.3.1-5.3.3, b 1 9
pUUeCKUMH HUTypamMu 5.4.1-5.4.3,
5.5.5-5.5.7
17 |YmeTb pemaTh ypaBHEHHMs W HepaBeH-| 2.3, 6.1 221225 b 1 9
cTBa
18 |YMeTh crpouth U HccienoBaTh Ipo- 53 2.1.12 b 1 9
CTeHIe MaTeMaTHIECKUE MOJICITH
19 |YMeTb BBINONHATH BBIMHCICHHS M Tpe- 1.1 14.1,142 b 1 16
00pa3zoBaHus
20 [YMeTp CTpPOMTH H HCCIEHOBATh IIPO- 5.1 1.4.1,1.4.2, b 1 16
cTeiimue MaTeMaTu4ecKie MOIeIu 222

Bcero 3ananuii — 20; u3 HUX

110 TUIY 33JJaHUI: C KpaTKUM OTBeTOM — 20;

10 YPOBHIO CIIOKHOCTH: b — 20.

MakcuManbHBbIil HepBUUHBIN 6asut 3a paboty — 20.
Obuiee Bpemst BbIOTHEHHs paboThl — 180 MUHYT.
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MPOEKT
Enunetit rocynapcrBenabiii sx3amMeH o MATEMATHKE

Konugukartop
aneMmeHToB cogepxanus o MATEMATUKE
JUTSL COCTABIIEHUS KOHTPOJIBHBIX U3MEPUTENBHBIX MAaTEPUAIOB AJIs
MIPOBEJEHUS €IUHOTO TOCYIapCTBEHHOTO 3K3aMeHa

noaroTosieH denepanbHBIM roCyIapCTBEHHBIM OI0IKETHBIM
HayYHBIM yUpEXIeHUEM

«DEJIEPAJIBHBIA MIHCTUTYT IEJATOT' MUECKUX U3MEPEHHUIN»

MATEMATUKA, 11 xnacc 2

Konuduxkarop
3jieMeHTOB cofep:xkanusi no MATEMATHUKE
JIJISl COCTABJIEHUSA KOHTPOJIbHBIX H3MEPHUTEJIbHbBIX MaTePHAJIOB
JJ1sl IPOBeJeHUsl eAUHOI0 IOCY1apCTBEHHOI0 3K3aMeHa

Koaugukarop 21eMEHTOB COAEp)KaHWS sl COCTaBJICHHS  KOHTPOJIbHBIX
n3meputenbHbix MarepuanoB (KMM) emunoro rocymapcrBeHHoro 3k3amena (EI'J) mo
MaTEeMAaTHKE COCTaBleH Ha OcHOBe OOs3aTENIbHOr0 MUHHMYMa COJACPIKAHHS OCHOBHBIX
o0pa3oBareNbHBIX TporpaMM # TpeOoBaHWI K YpPOBHIO IOJTOTOBKH BBITYCKHUKOB
cpenHeil mkosbl (mpukaz MunoOpaszoBaHust Poccun ot 05.03.2004 Ne 1089 «O6
yTBepKICHHH (henepanbHOr0 KOMIOHEHTa ['0CyqapCTBeHHBIX CTaHIAPTOB HAYAIBHOTO
00111er0, OCHOBHOTO OOILETO U CpeTHETO (TI0THOTO) O0IIEro 00pa3oBaHUsD»).

Konmudukarop 31eMEHTOB COAEpXKaHHWS II0 BCEM pasjellaM BKJIIOYaeT B cels
SJIEMEHTBI COJEPXKaHMS 332 KypC CpeAHel IIKojbl (0a30BbIH YPOBEHb) U HEOOXOAUMBIC
AIIEMEHTBI CO/ICPIKAHMS 32 KypC OCHOBHOM IIIKOJIBI.

B mepBoM cToNOIE TAOMHIE! yKa3aHBI KOJBI Pa3erioB U TeM. Bo BTopoM cTombne
yKa3aH KOJ COJCp)KaHWs pasfena (TeMBI), JIs KOTOPOTO CO3JAIOTCSA IPOBEPOUYHBIC
3aaHHs.

Kon

Kon

paste- KOHTPOJIHPY- DJIeMeHTBI coflep:KaHMusl, npoBepseMble
na eMoro 3aJJaHUSIMHU IK3aMEeHAIIMOHHOH padoThI
3J1eMeHTa
1 Auredpa

1.1 Yucna, kopuu u cmenenu
1.1.1 Ilensie yncna
1.1.2 CreneHsp ¢ HaTypalbHBIM II0Ka3aTeIEM
1.1.3 JpoOu, NpoLeHThI, pallMOHAIbHBIE YHCIIa
1.14 CreneHs ¢ IeNbIM MoKa3aTelieM
1.1.5 Kopens ctenenu n > 1 u ero cBoiicTsa
1.1.6 CreneHs ¢ palioHaIbHBIM IOKA3aTeIeM U € CBOWCTBA
1.1.7 CBoHCTBa CTENEHN C JEHCTBUTEIILHBIM ITOKa3aTeNeM

1.2 OcHosbl mpucoHomempuuy
1.2.1 CuHyc, KOCHHYC, TAHI€HC, KOTAHI'€HC IIPOM3BOJIBHOIO YIia
1.2.2 Panguannas mepa yria
1.23 CuHyc, KOCHHYC, TAaHTCHC M KOTAaHTeHC YnCIia
1.24 OCHOBHBIE TPUTOHOMETPUUECKUE TOXK/IECTBA
1.2.5 DopMyIpl IPUBEACHUS
1.2.6 CuHyc, KOCHHYC ¥ TAHT€HC CYMMBI U Pa3HOCTH JIBYX yIJIOB
1.2.7 CHHYC M KOCHHYC JIBOMHOTO yriia

1.3 Jlozapugme
1.3.1 Jlorapudgm uncna
1.3.2 Jlorapudm nponsBeneHus, YaCTHOTO, CTETICHH
133 JlecaTHYHBII U HaTYpaJIbHBIN JIOTApU(MBIL, YUCIIO €

1.4 Ilpeobpazosanusa svipasiceruil
1.4.1 [IpeoOpa3zoBaHust BBIPAKCHUH, BKIIOYAIOUINX apUPMETHUECKHE

orepanuu
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3.15

[IpeobpazoBanus rpaHKOB: MapauIeTbHBIA TEPEHOC, CHMMETPHS
OTHOCHUTEJIbHO 0Ceil KOOPJHHAT

1.4.2 [IpeoOpa3zoBaHust ~ BBIPAKCHHUH,  BKIOYAIOMHAX  ONEPAIUIO
BO3BEICHHS B CTETICHD
1.4.3 [IpeobGpazoBanus BBIpAXKEHUIl, BKJIFOUAIOIUX KOpHU
HATYpaIbHOH CTeNeHH
1.4.4 [IpeoOpa3zoBaHusi TPUTOHOMETPUIECKUX BBIPAKEHHUH
1.4.5 IIpeoOpazoBanne  BBIpaXKECHWH,  BKIIOYAIOMINX  OINEPAIUIO
JIorapu(QpMUPOBAHUS
1.4.6 Moayib (abcomroTHas BENUYKMHA) YUCia
2 YpaBHeHHsI H HEPABEHCTBA
2.1 VYpasnenus
2.1.1 KBagpatHble ypaBHEHHUS
2.1.2 PanyonanbHble ypaBHEHUS
2.13 MppanuuoHanbHele ypaBHEHHs
2.14 TpuroHomerpuyecKue ypaBHEHUs
2.1.5 IMoka3zaresbHEIE ypaBHEHUS!
2.1.6 JlorapudmMuueckue ypaBHEHHS
2.1.7 PaBHOCUIIBHOCTD YpaBHEHUH, CUCTEM ypaBHEHHUH
2.1.8 I[Ipocreiinue cucTeMsl ypaBHEHUH ¢ IByMs HEU3BECTHBIMU
2.1.9 OCHOBHBIC TIPHEMBI PELICHUS CHCTEM YPaBHCHUIl: ITOJCTaHOBKA,
anredpandecKkoe CI0KeHUEe, BBEJEHHE HOBBIX MEPEMEHHBIX
2.1.10 Hcnonb3oBaHue CBOMCTB M rpadukoB (QyHKIMH NpU pelICHUH
ypaBHEHUI
2.1.11 W3o0paxkeHne Ha KOOPAMHATHOW IUIOCKOCTH  MHOXKECTBa
peleHni ypaBHEHUH ¢ IByMs IEPEMEHHBIMU M UX CHCTEM
2.1.12 [IpuMmeHnenne  MaTeMaTH4YEeCKUX  METOJOB  JUIsi  pEIIeHUs
COIepXaTeNbHBIX 3alad M3 paIMYHBIX oOJlacTed HayKu U
nmpakTuky. VHTepmperammst  pesynbTata, y4€T  pEANbHBIX
OTpaHUYeHUH
2.2 Hepasencmesa
2.2.1 KBanpaTHbie HepaBeHCTBa
222 PanonanbHble HEpaBEeHCTBA
223 [Toka3aTenpHbIe HEPAaBEHCTBA
224 Jlorapugmugeckue HepaBeHCTBA
225 CucreMbl JIMHEHHBIX HEPABEHCTB
2.2.6 CuHcTeMBl HEPaBEHCTB C OJIHOU IepEeMEHHON
2.2.7 PaBHOCHIIBHOCTH HEPABEHCTB, CUCTEM HEPAaBEHCTB
2.2.8 Hcnonp3oBanue CBOKCTB M TIpaduKOB (QYHKIMH NPH pEIICHHN
HEPABEHCTB
2.2.9 MeTo MHTEpBAJIOB
2.2.10 N3o0paxeHne Ha KOOPAMHATHOM IUIOCKOCTH  MHOXKECTBa
pelIeHHi HepaBeHCTB C ABYMsI IEPEMEHHBIMH U UX CHCTEM
3 DyHKIMH
3.1 Onpedenenue u epaguk gyHkyuu
3.1.1 Oynkuust, 001acTh onpeaeneHus GpyHKIHNA
3.1.2 MHOXecTBO 3HaUeHHH (QyHKINH
3.13 I'paduk Gpynxuun. [Ipumeps! GpyHKIHMOHAIBHBIX 3aBHCUMOCTEH B
peaNbHbIX MpoLeccax U SBICHHSIX
3.14 Oo6parnas ¢hyskuus. ['paduk oOpaTHON GyHKIHH
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3.2 DnemenmapHoe uccnedosanue pyHxkyuil
3.2.1 MoHoTOHHOCTh  GyHKIMH. [IpoMeXyTKH  BO3pacTaHus U
yObIBaHUS
322 YérHOCTh M HEYETHOCTD (DYHKIINU
323 [MeproaguyHOCTD QYHKLIUH
324 OrpaHn4eHHOCTh (PYHKIHU
325 Toukn sSkcTpeMyMa (JIOKQIBHOTO MakCHMyMa W MHHHAMYyMa)
dyHKIMH
3.2.6 Haubonpmiee 1 HauMeHblIee 3HAYCHUST QYHKIUU
3.3 OcnosHbie dnemenmapHvle QyHKYuU
33.1 JIuneiinas Qynkuus, e€ rpadguk
332 OyHKIWA, OmUCHBaOmas OOpaTHYI0  MPOMOPIHUOHAIBHYIO
3aBHCHUMOCTb, €€ rpaduk
333 KBagparuuHas QyHkuus, e€ rpagux
334 CrenenHas GYHKIHS ¢ HATYPaIbHBIM IOKa3aTeseM, e€ rpaguk
335 Tpuronomerpudeckue GpyHKIHH, X TpapuKH
3.3.6 [Moka3zarenbHas GyHKIWs, e€ rpaduk
3.3.7 Jlorapudmuueckas dhyHKIms, e€ rpaduk
4 Hauyana MaTeMaTH4ecKOro aHAJIM3a
4.1 Ilpouszsoonas
4.1.1 IMonstne o mpon3BOAHON (GYHKINH, T€OMETPHUYECKUH CMBICT
IIPOM3BOJHOM
4.1.2 DuU3NUecKuil CMBICI TMPOU3BOJIHOM, HAaXOXIEHHE CKOPOCTU SIS
npolecca, 33JaHHoro GopMyJIoi uin rpah koM
4.13 YpaBHeHHE KacaTeIbHOH K rpaduky QyHKIUH
4.14 [Ipou3BoaHbIE CyMMBI, pa3HOCTH, IPOU3BEICHHS, YACTHOIO
4.1.5 [Ipon3BogHBIE OCHOBHBIX 3JIEMEHTAPHBIX (PyHKIUI
4.1.6 Bropas npousBoaHast ¥ e€ GU3HIECKHH CMBICTT
4.2 Hccnedosarnue ghynkyuil
421 [lpumeHeHHe TMPOM3BOAHOM K HCCICOOBAaHHIO (QYHKIHHA U
MTOCTPOCHUIO TpauKOB
422 [Ipumepsl HUCIONB30BaHMUS TPOM3BOJHON Ui  HAXOXKACHUS
HAWIy4IIero penieHus B MPUKIAJHBIX, B TOM YHCIIE COLHAIBHO-
9KOHOMMYECKHX, 3aa4ax
4.3 Ilepsoobpasnas u unmezpan
4.3.1 [TepBooOpa3HbIe NIEMEHTapHBIX (QYHKINI
4.3.2 [IpumMepsl IPUMEHEHHUsI HHTEerpaia B PU3HKe 1 TeOMETPUH
5 I'eomeTpus
5.1 Inanumempus
5.1.1 TpeyronbHUK
5.1.2 [MapannenaorpamMM, OpsIMOYTOJIBHUK, pOMO, KBaApaT
5.13 Tpanerust
5.14 OKpY>KHOCTD U KPYT
5.1.5 OKpY>XHOCTb, BIIMCAHHAas B TPEYTOJIBHUK, M OKPY>KHOCTb,
OIUCAHHAsl OKOJIO TPEYroJIbHUKA
5.1.6 MsuoroyroasHuK. CyMMa yTIIOB BBITYKJIOTO MHOTOYTOJIBHHKA
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5.6 Koopounamut u sekmopwl
5.6.1 KoopaunaTs! Ha mpsMOH, I€KapTOBBI KOOPIMHATH! Ha IIOCKOCTH
U B IPOCTPAHCTBE
5.6.2 DopMyia pacCTOSHHS MEXKIY IBYMsl TOUKaMH, YPaBHEHHE Cepbl
5.6.3 Bekrop, MoIynab BEKTOpa, PaBEHCTBO BEKTOPOB, CIIOXKEHHE
BEKTOPOB M YMHOXEHHUE BEKTOPA Ha YUCIIO
5.64 Komnuueapubie BekTopbl. PasnokeHme BekTopa 1O IBYM
HEKOJUIMHEApHBIM BEKTOPaM
5.6.5 Komnnanapusie BEKTOPBI. Paznoxenue o TpéM
HEKOMIUTAHAPHBIM BEKTOpaM
5.6.6 KoopaunaTs! BekTopa, CKalIspHOE IPOU3BEAECHHE BEKTOPOB, YIoil
MEX/y BEeKTOpaMU
6 JjleMeHThl KOMOMHATOPHKH, CTATHCTHKH W  TEOPHH
BEPOSITHOCTEI
6.1 Dnemenmul KOMOUHAMOPUKU
6.1.1 [oouepénHplii 1 0OTHOBpEMEHHBII BEIOOD
6.1.2 DopMmyJbl UKcIa coueTaHui U nepecraHoBok. bunom HeroToHa
6.2 Onemenmul cmamucmuxy
6.2.1 Tabnu4HOE M rpaduyecKoe NPeICTABICHUE JaHHBIX
6.2.2 YucnoBble XapaKTEPUCTHKH PSIOB JIAHHBIX
6.3 Onemenmul meopuu eposimuocmett
6.3.1 BepositHOCTH COOBITHIT
6.3.2 [Ipumepsl HUCTIONB30BAaHHUS BEPOSTHOCTEH M CTATHCTHKH IPU

PECIICHUHU NPUKIAAHBIX 3a0a4

5.1.7 [IpaBunbHBIE MHOTOYIOJIbHMKHM. BrucaHHas OKpPYXHOCTb U
OIHCAaHHAsI OKPY>KHOCTH IIPAaBHIBHOTO MHOTOYTOJIHHKA
5.2 Ipamsie u nrockocmu 8 NPOCMpancmee
5.2.1 [epecekaromuecs, napauienbHble U CKPELUIUBAIOIINECS MPSIMBIE;
MEePIEHIUKYISIPHOCTh NPSIMBIX
522 [NapaynensHOCTb NPSIMOMA U ILIOCKOCTH, IPU3HAKYU U CBOICTBa
523 [NapayieapHOCTh MIIOCKOCTEH, IPU3HAKY U CBOMCTBA
524 [NeprieHaUKYISIPHOCTS MPSAMOM M IUIOCKOCTH, TPHU3HAKA M
CBOMCTBA; MEPHEHOUKYJSP M HAKIOHHAs; TeopemMa O Tpex
MEePIEeHINKYIspax
525 [epneHqUKyNISIpHOCTb IIIOCKOCTEH, IPU3HAKY U CBOMCTBA
5.2.6 [MapannensHoe MPOEKTUPOBAHUE. N3o0paxenue
[POCTPAHCTBEHHBIX QUTYP
5.3 Mnozoepannuxu
5.3.1 IMpusma, e€ ocHoBaHusi, OOKOBbIE pEOpa, BHICOTA, OOKOBas
NOBEPXHOCTD; MIpsAMas IpusMa, rpaBuibHas npusmMa
532 [Napaenenunen; Ky0; CHMMETpHH B Ky0Oe, B TapaUIeICIHUIeae
533 IMupamuna, e€ ocHoBaHWe, OOKOBBIE pEOpa, BHICOTA, OOKOBas
MIOBEPXHOCTh; TPEYToJbHAsI NUPAMHIA; IPABIIIbHAS THPaMHIa
534 Ceuenust Ky0a, IPU3MBI, TUPAMHIBL
535 IpencraBneHue o MPaBUIIBHEIX MHOTOTPaHHUKAX (TeTpasap, KyoO,
OKTa3Ip, HOJEKAIP M MKOCAIP)
5.4 Tena u nogepxnocmu epawjenus
54.1 Humuanp.  OcHoOBaHMe, BBICOTA, OOKOBas  IOBEPXHOCTb,
oOpazyromasi, pa3BEépTKa
542 Komnyec. OcHOBaHME,  BBICOTA, OOKOBass ~ MOBEPXHOCTH,
obpasyromas, pa3BépTKa
543 [ap u cdepa, uX cedeHust
5.5 HU3mepenue ceomempuieckux 6enudun
5.5.1 Benuuuna yria, rpagycHas Mepa yria, COOTBETCTBHE MEXIY
BEJINYMHOM yIJIa U JUIMHOW IYTH OKPYXKHOCTH
552 Yron Mexay NpsIMBIMH B IPOCTPAHCTBE, YIOJ MEXAY NpSAMOM U
IUIOCKOCTBIO, YTOJI MEXKAY INIOCKOCTSIMH
553 Jnuna  oTpeska, JIOMaHOM, OKpYKHOCTH; HepUMeTp
MHOT'OYTOJIbHHKA
554 PaccTosHue OT TOYKM 10 NPSAMOM, OT TOYKM [0 IUIOCKOCTH;
pacCToOsIHUE MEXAY HNapaJuICIbBHBIMU U CKPEUIUBAIOIIUMUCA
NPAMBIMH; PACCTOSAHUE MEXAY NapalJICJIbHBIMU INIOCKOCTSIMU
5.5.5 [Inomane TpeyroapHHKa, MapajuieorpaMmma, Tpareuuu, Kpyra,
CEeKTOopa
5.5.6 IMnomanp NOBEPXHOCTH KOHYyCA, IIMIIMH/IpA, chepsbl
557 O0péM Kky0a, TPAMOYTONBHOTO MapajuieNenuiena, MHPaMHUIbL,

MPU3MBL, HWIHHAPA, KOHyCA, Iapa
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MPOEKT
Enunetit rocynapcrBennsiif sx3amMer 1o MATEMATUKE

Konngukarop
TpeOOBaHMi K yPOBHIO OJATOTOBKH BBIITYCKHUKOB
00pa3oBaTeIbHBIX OPraHU3aUUi IS TPOBEACHHS
€MHOT0 rOCYJapCTBEHHOIO SK3aMEHa
10 MaTEMaTHKe

noarotosiieH deepalibHBIM rOCYIapCTBEHHBIM OI0IXKETHBIM
HAYYHBIM yUpPEXJIeHUEM

«DEJIEPAJIBHBIA MIHCTUTYT IEJATOT'MYECKMX U3MEPEHU»

MATEMATHUKA, 11 knacc 2

Konnduxarop
Tpe0oBaHMIii K YPOBHIO NOATOTOBKH BbLIYCKHUKOB 00pa30BaTe/IbHBIX
OopraHu3anuii 1718 NpoBeaeHUs
€/IMHOT0 roCcyJapCcTBEHHOI0 IK3aMeHa
no MATEMATHKE

Komudukatop TpeOboBaHWil K ypOBHIO TOJATOTOBKH  BBIITYCKHHKOB
00pa3oBaTeNbHBIX OpraHu3aliidi Uil MPOBEICHHS EAMHOTO TOCYIapCTBEHHOTO
JK3aMEeHa 110 MaTeMaTWKe COCTaBJieH Ha oOcHOBe OO0s3aTeNbHOr0 MHUHHMyMa
coJiep)KaHUsl OCHOBHBIX 00pa3oBaTelbHBIX Hporpamm u TpeGoBaHMH K YPOBHIO
MOJATOTOBKH BBITYCKHMKOB CpeIHEH IKojbl (mprka3 MunoOpa3oanus Poccuu
or 05.03.2004 No1089 «OO6 yrBepxkacHUH (emepansbHOTO KOMIIOHEHTA
I'ocynapcTBEHHBIX CTaHIAPTOB HAYalbHOTO OOIIEro, OCHOBHOTO OOWIEro H
cpenHero (MoJTHOr0) 001ero o0pa3oBaHus»).

Komudukarop TpebGoBanmii 1o BceM paszesiaM BKIOYAeT B ce0s TpeOoBaHUS
K YPOBHIO ITOJTOTOBKU BEIITYCKHHKOB 00Opa30BaTeNbHBIX OpraHW3armii (6a30BEIH
YPOBEHB).

B nepBoM cronOre TabauIbl YKa3aHbl KOJbI Pa3/ieiioB, HA KOTOPBIC pa30HUThI
TpeOoBaHHS K YPOBHIO MOATOTOBKH IO MaTreMaTnke. Bo BTopom cTonbue ykasaH
KO TpeOoBaHMSA, U1 KOTOPOTO CO3MAIOTCA HSK3aMEHAIMOHHBIC —3aIaHMHA.
B TperbeM cronbue ykasaHbl TpeOoBaHUS (YMEHHs), IPOBEpsieMble 3aJaHUSIMU
9K3aMEHAIIUOHHOHN paboTHI.

Kox
p:f;;l:;- KOH:ﬁgJ:(l;lpy- TpeboBanus (yMeHus), nposepsieMble
3aJaHASMH YK3aMeHAIMOHHO padoThI
aa TpedoBaHUs
(ymeHust)
1 YMeTh BBINOJHATH BHIYHCJIEHHS M IPeodpa3oBaHus
1.1 Bommonuare  apudmernyeckue nedcTBHs, codyeras YCTHBIE U
IICHbMEHHBIE TPHEMBI; HAaXOJWTh 3HAYECHMS KOPHA HATypalbHOI
CTENEHH, CTENICHH C PallMOHANBHBIM TTOKa3aTeseM, Jorapupma
1.2 Bbruncnare 3HaueHHS YHCIOBBIX M OyKBEHHBIX BBIPOKCHUM,
OCYILECTBIIsISE HEOOXOAMMBbIE MOACTAHOBKH U IPeoOpa3oBaHus
1.3 ITpoBoaMTE 1O U3BECTHBIM (HOPMYJIAM M MPaBHIAM IPE0OPa3oBaHUs
OYKBEHHBIX ~ BBIP2)XCHHUI, BKJIIOYAIOIIUX CTCNCHU, paJHKalbl,
norapu@Mbl U TPUTOHOMETPHYECKHE (QYHKIINI
2 YMeTh pemiaTh YpaBHeHHSI M HEPaBEeHCTBA
2.1 Pemats  parnuoHanmbHBIC,  HppalMOHAIBHBIC,  IOKa3aTelbHbIC,
TPUTOHOMETPUUECKHE U JIOTapH(YMUUESCKHUE YPABHEHHUS, MX CUCTEMBI
2.2 Pemats ypaBHEHHs, mpocTeHINe CHCTEMbl YpaBHEHHUH, HCIONb3Ys
cBoiictBa (QyHKIMH M MX TpaduKOB; HCHOIb30BaTH  JUIS
IPUOJIVDKEHHOTO PEIICHNs ypaBHEHHH M HEpaBEHCTB rpaduyueckuit
METOJ
23 Pemate panuoHanbHBIC, TOKa3aTelbHbIE U JIOTapH()MHUYECKHE
HEPaBEHCTBA, MX CHCTEMBI
3 YMeThb BBINOJTHATH 1eHCTBHUA ¢ PYHKIUAMH
3.1 OmnpenensTe 3HaueHHe (YHKIMH O 3HAYCHHIO apryMeHTa IpH
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pa3NUYHBIX cnoco0ax 3azaHust (QYHKIMHU; ONUCBHIBATH IO Trpaduky
HOBEJICHUE U CBOWCTBA (YHKLHUH, HAXOAUTH IO rpaduky dyHKIUH
HapOonbllee ¥ HAWMEHbIIEE 3HAYEHHS; CTPOUTH TIpaduKu
U3yUYCHHBIX ()YHKIHI

32

BbluncisiTh  MPOM3BOAHBIE M IEPBOOOpa3sHBbIE  AIEMEHTAPHBIX
¢dyHKUMiA

3.3

HccenenoBats B npocTeiinx citydasx (yHKUMM HA MOHOTOHHOCTD,
HaXOJUTh HauOoJIbLIEEe ¥ HAUMEHbIlIee 3HaUeH s QYHKIMU

YMeTh BBINOJHATH JAEHCTBHS C reoMeTpu4eCKuMu (lmrypaMn,
KOOpAUHATAMM U BEKTOPpaMHU

4.1

Pemars TUTAaHUMETPUIECKHE 3a7a4n Ha HaXO0XXAEHNE
TeOMETPUUECKHX BEIUYUH (JIMH, YIJIOB, IJIOIAAei)

4.2

Pemrate mpocreiiiiie CTepeoMeTpUUecKUe 3a/laull Ha HaXOXKICHHE
TEOMETPUYECKUX BEIMYMH (JUIMH, YIVIOB, IUIOHIazeil, 0OBEMOB);
UCIIONB30BaTh ~ TIPH  PEIICHHH  CTEPEOMETPUYECKUX  3a1ad
[UTAHUMETPUYECcKUe (HaKThl U METOIbI

43

OHpeHCHHTb KOOpAWHATBI TOYKH; MPOBOAWUTH ON€paluu Hag
BCKTOpPaMH, BBIUYUCIIATH JJIMHY U KOOPAWHATHI BEKTOPA, YIrOJl MEXIYy
BEKTOpaMHu

YMeTh CTPOMTH M HCCJIeI0BATh NMpOCTeiilne MaTeMaTHYeCKHe
MoaeHn

5.1

MOL[eJIPIpOBaTL PCaJIbHBIC CUTYallUU Ha A3BIKE aﬂl‘erH, COCTaBJIATh
YpaBHEHUA W HEPABCHCTBA IO YCJIOBUIO 3aJadyd; HCCICOAOBATH
ITOCTPOCHHBIC MOJIC/IU C UCIIOJIb30BAHNECM arirapara anre6p1>1

52

MOI[CJ]PIpOBaTb pe€ajbHbIC CUTyallUd Ha A3bIKE T'€OMETpHUH,
HCCIIEN0BATh TIOCTPOCHHBIC MOICInu C HCIIOJIB30BaHUEM
T€OMETPUICCKUX TIOHSATUH H TEOpEM, alrapara anre6p1>1; peuaTtb
TMPAKTHYCCKUC 3a1a4H, CBA3aHHBIC C HAXOXICHUEM Ir'€OMECTPHUCCKUX
BCIIMYHH

53

IIpoBomuTh HOKa3aTENbHBIE DPACCYHKIEHHMS IIPH pPELICHHH 3ajad,
OlIEHHBATh JIOTHYECKYI0 NPABUIBHOCTD paccyXIeHui,
PACIO3HABATh JIOTHYECKU HEKOPPEKTHBIC PACCy KICHHS

5.4

MopenupoBath ~ peabHblE  CHUTyallMH Ha  S3BIKE  TCOPHHU
BEPOSATHOCTEH M CTAaTUCTHKHU, BBIYMCIATH B IPOCTEHINNX CIydasx
BEPOSTHOCTH COOBITHIA

YMeTh HCHOJIb30BATh HpHOﬁpeTeHHLle 3HAaHUAA U YMEHUS B
IlpaKT](l'-[eCK()ﬁ J1eSITeJILHOCTH U MOBCEIHEBHOM JKN3HU

6.1

AHanmm3upoBaTh pealbHBIC YHCIOBBIC JAHHBIC, WH()OPMAINIO
CTaTHCTUYECKOTO XapaKTepa; OCYLIECTBISATh IPAKTHYCCKHE PacUeThl
no QopMyiaam; HOJNB30BAThCA OLIEHKOW M TIPUKUIKOH P
MPaKTHYECKUX pacueTax

6.2

OmuceiBaTh ¢ MOMOIIBIO  (GYHKIUHA — pasiWdHBbIE peabHbIC
3aBHCHMOCTH MEXIy BEIMYMHAMH W HHTEPIPETHPOBAThH HX
rpaduky; u3BIeKaTh MHGOPMALMIO, IPEICTABICHHYIO0 B TaOnuuax,
Ha AuarpaMmax, rpaukax

6.3

Pemare npuknazsele  3amadm, B TOM  YWCIE€  COIMAlIbHO-
9KOHOMMYECKOTO M (PU3MYECKOr0 XapakTepa, Ha HauboiblIMe U
HAMMEHBUINE 3HAYEHHS, HA HAXO0XKAECHHE CKOPOCTU U YCKOPEHUS
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