Cnenuduranus

UTOTOBOIi padoThI 1Jisl NIPOBEJAEHUSA POMEKYTOYHOM aTTECTALMH
oOyyarwmmuxcs 11 kiracca mo MaremaTuke

(mpoduIbHBIH YPOBEHbD)

1. Ha3znaueHue padoThI
Pabora npegHazHaueHa A NPOBEACHUS MIPOLEAYPbl UTOTOBOIO KOHTPOJIA
UH/IMBUIYyaJIbHBIX JIOCTH)KEHUHM, oOydaromuxcs 11 kiacca B oOpa3oBareiabHOM
YUPEXKIAECHUH 110 NpeaMeTy «MaTemaTukay.

2. JIOKyMeHTBI, Onpe/ieSisiioniue coaepKkanue padoThl

ConepkaHue u CTPYKTypa HWTOroBOM paboThl Mo mnpeametry «MaremaTuka
pa3paboTaHbl HA OCHOBE CJIEAYIOIIUX JTOKYMEHTOB:

[Ipukaz MunuctepcTBa obpazoBanuss u Hayku P® ot 17.05.2012 Ne 413 «O6
yTBEpXKJIeHUN (elepaibHOrO0 TOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHapTa
cpenHero obiero oopazoBanus» (C U3MEHEHUSMH U JTOMOJHEHUsIMU), [IpumepHas
OCHOBHasi oOpasoBareiibHas TporpaMma CpeAaHero o0mero ooOpa3oBaHus,
OcHoBHas oOpa3oBaTenbHas IporpaMma cpeaHero oomero oobpaszoBanus MOY
«COII Ne 19»

3. Coaep:xanue padoThl

Ha ocHOBaHMU JOKYMEHTOB, MEepeyuciIeHHbIX B 1.2 Crnenudukaiuu, pazpadoTaH
KoauuKaTop, OmpeAensomuii B cooTBeTcTBUU ¢ TpeboBanusimu DOKI'OC
cpenHero oOIero oopa3oBaHUs IJIAHUPYEMbIE PE3yIbTaThl OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl CPEIHETO OO0IIero OO0pa30BaHUS IO TPEIAMETY
«Marematuka» IS TPOBEIEHUS WMTOTOBOTO KOHTPOJS HMHIWBHUIYaIbHBIX
JOCTHKEHHUI 00yYaroIuxcsl.

B pabote npeacrasieHsl 3a1aHus 0a30BOTO U MOBBIIIEHHOTO YPOBHSI.

Ioaxoabl k oT0OpPY comepxaHus, pa3padoTKe CTPYKTYPbl KOHTPOJIBHBIX
U3MepPHUTEeIbHBIX MAaTEePHAJIOB

PaGota cocrout u3 aByx wacteil u comepxut 16 3amanue. CoxpaHsercs
IIPEEMCTBEHHOCTh B TEMATHKE, INPUMEPHOM COJEPKAHUM U YPOBHE CIOKHOCTH
3aJlaHUN.

UYacTts 1 copepxur 9 3aganuit (3aganust 1-9) ¢ KpaTKUM YHUCIIOBBIM OTBETOM,
IPOBEPAIOIINX HAIMYME MNPAKTUYECKUX MATEMAaTUYECKUX 3HAHUA M yMEHUU
0a30BOro ypoBHSI.

YacTp 2 comepkuT 7 3aJaHUW MO Marepualy Kypca MaTEMAaTHKU CPEIHEU
IIKOJIbI, MPOBEPAIOIIMX YPOBEHb NPO(UIBHON MaTEMaTUYECKOW MOATOTOBKH.
W3 Hux Tpu 3amanus (3agaHus 10—12) ¢ kpaTKUM OTBETOM U YEThIpe 3aJaHUs
(3amanust 13—16) ¢ pa3BEPHYTHIM OTBETOM.



Beimonnenue 3amaHuii yactd 1 KOHTPOJBHOH  paboThl (3amanus 1-9)
CBUJCTEIbCTBYET O HAJIMYMU OOUIEMATEeMAaTUYECKUX YMEHHUH, HEeO0OXOIUMBIX
YeJIOBEKY B COBPEMEHHOM OOIIecTBe. 3aJaHus JTOW YacTh MPOBEPSIOT
0a30BbIE  BBIYUCIUTENBHBIE W JIOTUYECKHE YMEHUS M HABBIKH, YMEHHE
aHAJIU3UPOBATH uH(pOpMAIMIO, NPEICTABICHHYIO Ha rpadukax,
OPUEHTHPOBATHCSI B MPOCTEHIINX T'€OMETPHUECKUX KOHCTPYKIUAX. B gactp 1
paboTHl BKJIFOUEHBI 3aJaHus 10 OCHOBHBIM paslieiaM MpPeaMETHBIX TpeOOBaHMM
OKI'OC COO: reomerpus (crepeomerpusi), anredpa, Havajla MaTeMaTH4YE€CKOro
aHau3a.

Cucrema olieHMBaHUSI 3aJaHUl C pPa3BEPHYTHIM OTBETOM OCHOBBIBACTCS
Ha CJICAYIONIUX MPUHIIUIAX.

1. Bo3MOXxHBI pa3inuuHble CIOCOOBI M 3alMCH Pa3BEPHYTOrO pEILICHUS.
['maBHOE TpeOOBaHUE — pEIICHHE JOJDKHO OBbITh MaTeMAaTUYECKH TPaMOTHBIM,
U3 HET0 JOJDKeH OBbITh TMOHSATEH XOJ pacCyXAeHuid aBTopa paboTel. B
ocTalbHOM (MeTON, (opma 3ammucu) perieHHe MOXKET OBITh MPOU3BOIHHBIM.
[TorHota 1 0OOCHOBAHHOCTH PACCYXKIACHHH OIICHMBAIOTCS HE3aBHUCHMO OT
BbIOpaHHOTO MeTo/a pemieHus. [Ipu 3ToM olleHnBaeTCsl MPOABIKEHUE YUaIIerocs
B PEILICHUH 33/1a4H, a HEe HEJAOUYETHI TI0 CPABHEHUIO C «ITAJOHHBIMY PEIICHUEM.

2. Ilpu penieHnu 3aa4i MOKHO UCIOJIb30BaTh 0€3 JOKA3aTeIbCTB U CCHUIOK
MaTeMaTtuyeckue (akThl, COJEpXKallMecs B YUYeOHUKAX M y4EeOHBIX MOCOOHSX,
JOMYIIEHHBIX UM PEKOMEHI0BAaHHBIX MUHHUCTEpCTBOM 00pa3oBaHus U Hayku PO.

Hacrosimass Mojens KOHTpPOJIBHOM — paboThl pa3paboTaHa B CIEIYIOIIUX
IPEOIOKEHUSX.

1. Bapuantel pabGotel MOryT (QOPMHUPOBATHCSA HA OCHOBE U C
UCIIOJb30BAaHUEM OTKPBITOTO OaHKa MaTEeMaTHUeCKUX 3aJlaHui, JOCTYIHOIO
IIKOJIbHUKAM, YUYUTEIIAM U POAUTEIISIM.

2.3aanusi KOHTPOJBbHOU pabOThl pa3paboTaHbl Ha OCHOBE (elepaIbHOro
KOMIIOHEHTa TOCYJapCTBEHHOTO  OOpa3oBaTeNbHOTO  CTaHIApPTa  CPEIHETO
(mostHOTO) 00IIEr0 0O0pa30BaHMS.

4. CTpyKTypa KOHTPOJIbHBIX U3MEPUTEIbHBIX MATEPUAJIOB

KonTtponbHas paboTa COCTOMT M3 ABYX 4YacTei, KOTOPBIE Pa3IMYarOTCs MO
COJIEP)KAHUIO, CIIONKHOCTH M 4YHCHy 3aiaHuid. OnpeaensionuM MpU3HaAKOM
KQKJI0M yacTu paboThI ABIISIETCS (popMa 3aTaHHIA:

— 4vacTh | comepxut 9 3ananuii (3aganust 1-9) ¢ KpaTKuM OTBETOM;
— 4acTh 2 COAEPKUT TpH 3ananus (3aganust 10—12) ¢ kpaTKUM OTBETOM M YETHIPE
3aganus (3ananus 13—16) ¢ pa3BEPHYTHIM OTBETOM.

[Io ypoBHIO CIIOXKHOCTM 3aJaHUsl  PACHPENENSAIOTCS  CIEAYIOUUM
oOpazom: 3ananus 1-9 uMeroT 0a30BbIN ypOBeHb, 3a1anus 10—15 — moBkIICHHBIT
YPOBEHB, 3a1aHNE 16 OTHOCUTCSA K BEICOKOMY YPOBHIO CIOKHOCTH.

3amanue ¢ KpatkuMm oTBeToM (1-12) cumTaeTcss BBINOJHEHHBIM, €CJIH B
OnmaHke OTBETOB 3a(MKCHPOBAH BEPHBIM OTBET B BHJAE LEJIOr0 YHUCHIA WU
KOHEUHOU JECATUYHOU IPOOH.



3amanus 13-16 ¢ pa3BEPHYTHIM OTBETOM, B YHCIE KOTOPBIX TpH
3aJlaHdsd TOBBIIIEHHOIO M OJHO 33JJaHWE BBICOKOTO YPOBHS  CIIOXKHOCTH,
MpeHa3HAYCHBI 1t Oosiee TOUHOU qudPepeHInanum yIanmxcs.

IIpy  BBIMOJIHEHMM 3aJaHUW €  Pa3sBEPHYTBIM  OTBETOM  YacTh 2
KOHTPOJIbHOM paboThl B OJaHKE OTBETOB JOJDKHO OBITh 3alUCaHO IOJHOE
000CHOBaHHOE PEUIEHUE U OTBET JUIsl KaXA0W 3a/1auu.

B tabnuie 1 npuBeneHa cTpykTypa KOHTPOJIbHOU pabOTHI.

Tabnuya 1
CTpyKTypa BapHaHTA KOHTPOJIbHBIX H3MEPUTEIbHBIX MATEPHAJIOB

Yacts 1 Yacts 2
9 7
Tun 3aganuit 1-9 10-12
u popma C KPAaTKUM OTBETOM B BHJIE C KpaTKUM OTBETOM B BUJIE
OTBETAa 1IEJI0OTO 11€JI0T0
yHucla WIM KOHEYHOM yHuclia WIM KOHEYHOM
JIECITUYHOH JIECITUYHOM
apodu apoou
13-16

C Pa3BEPHYTHIM OTBETOM
(ToJiHas 3aMKCh PEIICHUS C

000CHOBaHUEM
BBITIOJIHEHHBIX JCHCTBUM )
Ha3znauenue [IpoBepka ocBoenust 0a3oBbix | [IpoBepka ocBoeHUs
YMEHUMN MaTEeMaTUKH
U IIPAKTUYECKUX HABBIKOB Ha Npo(UIBLHOM YPOBHE,
NPUMEHEHUSI MATEMAaTUYECKUX | HEOOXOAUMOM JIJIs
3HAHUU B [TIOBCEHEBHBIX IIPUMEHEHUS
CUTYyaLUsAX MAaTeMaTHKH B
npodeccruoHaaIbHON
NEATENIbHOCTH U Ha
TBOPYECKOM
YPOBHE
YpoBeHb bazoBbIii [ToBBILIIEHHBIN U BBICOKUI

CJIOKHOCTH

5. Pacnpenesienne 3alaHMid BaAPUAHTA KOHTPOJIBHBIX M3MEPHUTEJbHBIX
MaTEepPUAJIOB M0 COAEPKAHUIO, IPOBEPSIEMbIM YMEHHMSIM M BHIaM
AeSITeJIbHOCTH

B Tabnuie 2 mokazaHo pacmnpeneneHue 3aJaHuil KOHTPOJIBHOU pabOThI O
coJiep>KaTeNIbHbIM OJIOKaM Kypca MaTeMaTHKH.




Tabnuya 2

Pacnpenesnenue 3ajaHuii 1o coaepKaTejJbHbIM 0J10KaM

Y4eOHOro nmpeamera

ConepxarenbHble Yucno | MakcumanbHbIN [IponeHT MakcCHMaIBHOTO
OJIOKHU 1O 3aaHUM | TEPBUYHBIN nepBUYHOro Oasuia 3a 3aJaHus
koaudukaropy IC Oan JTAHHOTO OJIOKa COoJIep KaHus
oT
MaKCHUMAaJIbHOT'O MEPBUYHOTO
Oasia 3a BCIO paboTy, paBHOTO
21
Anrebpa 4 4 19%
YpaBHeHus u 4 8 38,2%
HEPaBEHCTBA
DyHKITUU 1 1 4.8%
Hauana 4 4 19%
MaTEMaTHYECKOI 0
aHaJn3a
['eomeTpust 3 4 19%
Hroro 16 21 100%

ConepxaHue W CTPYKTypa KOHTPOJBbHOW pabOThl JalOT BO3MOXHOCTH

IIPOBEPUTH KOMIUIEKC YMEHHM 1O MPEIMETY:

— yMETh HCIONb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHSI B MPAKTHYECCKOU

JACATCIIBHOCTHU U HOBCE?I[HGBHOﬁ KHU3HU,

— YMETh BBINOJHATH BIYMCICHHS U IPE0Opa30BaAHMUS;

— YMETb pelllaTh YPABHEHUS U HEPABEHCTBA;
— yMETh BBIMOJHSATH ACHCTBUSA C QYHKIUSIMU;

— YMCTbD BBIIIOJIHATD I[eflCTBHH C ICOMCTPUICCKUMHU CI)I/IpraMI/I, KOOpAnHaTaMu

N BCKTOPaAMH,;

B Ttabmume 3 mpexacraBieHO pacrpeseicHue

3aJlaHUd B BapUAHTE

KOHTPOJIbHBIX U3MCPUTCIIbHBIX MAaTCPHUAJIOB I10 ITPOBCPACMBIM YMCHUAM U BUAM

ACATCIIBHOCTH.

Tabnuya 3

Pacnpez{e.ﬂenne 3aJaHU# 1O NMpPpoOBEPACMbIM YMCHUAM H BUAAM JI€ATC/IBHOCTH

[IpoBepsiembie
YMEHHUS U
BUJIbI A€SATEIbHOCTU
(o
kogudukaropy KT)

o IIpouent
MakcuManbHBIN P
. MaKCHUMaJILHOTO
Yucno [IEPBUYHBIN

o NepBUYHOTO Oajia

3aJIaHUN
3a 3aJaHUs JAHHOTO
BUIA




y4eOHOM
JEeITEIbHOCTH
OT MaKCUMAaJILHOT'O
nepBUYHOro Oasuia 3a
BCIO
paboty, paBHOro 21

VYMeTh UCIOJIB30BaTh 2 2 9,5%
pUOOPETEHHBIC
3HAHUA H
YMCHHS B
MIPAKTUYECKOU
JIEATEIIBHOCTH 1
MMOBCEIHEBHOM KU3HHU
YMeTh BBINOIHATH 3 3 14,3%
BBIYHMCIICHUS U
npeoOpa3oBaHUs
YMeTh pemarh 4 8 38,2%
ypaBHEHHS
1 HEPaBEHCTBA
VYMeTh BBIIOIHATH 4 4 19%
JICUCTBUS C
byHKIUAMU
VYMETh BBIIOIHATH 3 4 19%
JICUCTBUS C
Tr€OMETPUYECKUMHU
dburypamu,
KOOpAMHATaMU
1 BEKTOpPaMH

Hroro 16 21 100%

6. Pacnpenesienne 3aJaHMii BAPMAHTA KOHTPOJIbHBIX H3MEPHUTEIbHBIX

MaTepuajioB padoThl M0 YPOBHAM CJI0KHOCTH

Yacte 1 comepxut 9 3aganuii 6a3oBoro ypoBHs (3aganust 1-9). Yacts 2
COJIEPKUT IIECTh 3aJaHUi TMOBBIIIEHHOTO YpoBHS (3amanust 10-15) u oxHO
3aJlaHUE BBICOKOTO YPOBHS CIIOKHOCTH (3a1aHue 16).

B Ttabnuue 4

MMpCcaACTaBJICHO

pacipcaciiCHuc SaI[aHHﬁ BapHuaHTa

KOHTPOJIBHBIX U3MCPUTCIIBHBIX MATCPHUAJIOB I10 YPOBHAM CJIIOKHOCTH.

Tabnuya 4

Pacnpenesienue 3aJaHuii 110 YPOBHIO CJI0KHOCTH

YpoBeHb
CJII0’KHOCTH
3aJTaHuN

Yucno 3aganui

MaxkcumaibHbIN

IIEpPBUYHBIN
Oamn

[IpoieHT MaKCUMAJIBHOTO
nepBUYHOro Oasia
3a 3aJ1aHus TAHHOTO YPOBHS




CJI0)KHOCTH
OT MaKCHMaJbHOTO
NepBUYHOro Oasuia 3a BCIO
paboty, paBHoro 21

ba3oBrrit 9 9 42.8%
[ToBbIIIIEHHBII 6 9 42.8%
Bricokuit 1 3 14,4%

Hroro 16 21 100%

7. lIpoao/IzKNTEILHOCTHh KOHTPOJIBLHOMH PA00ThHI 10 MaTeMATHKE
Ha npoBenenne nanHoit pabotel naercs 2 ypoka (10 90 MuHyT).

8. JlonoiHMTEIbHBIE MAaTEePHAJIBI M 000PYI0BaHHE
[Ipu BBIMOTHEHUU 3aJaHUIN pa3pelIaeTcs MOJIb30BATHCS JIUHEHKOM.

9. CucremMa OLEHUBAHUS 32/JaHUI BADHAHTA KOHTPOJbHBIX H3MEPHUTEIbHBIX
MaTepuaJioB

[IpaBunpHOE pemieHne Kaxaoro u3 3amaHuil 1-12  omenuBaetcs 1
OasutoM. 3agaHuEe CUYMTAETCS BBIIOJHEHHBIM BEpPHO, €CIIM Yy4YallHuics Jaal
NPaBWJIBHBIA OTBET B BUJIE LEJIOT0 YHCIIA M KOHEUHOM TECATUIHOM Tpo0u.

Pewenus 3aganmii ¢ pa3BEPHYTHIM OTBETOM OlieHHBaroTcs oT 0 10 3 O6aioB.
[lonHoe mpaBWIbHOE pEIIEHUE Kaxaoro u3 3amanuil 13—15 oneHuBaercs 2
Oaytamu, 3ajanus 16 — 3 Oamnamu.

[IpoBepka BbIONHEHUA 3aaHuid 13—16 mpOBOAUTCS PKCHEPTOM HAa OCHOBE
CHEeIUaIbHO pa3pab0TaHHON CUCTEMBI KPUTEPUEB.

MakcuManbHbBINA NepBUYHBIN 0all 3a BCio padoty — 21. [lepBuunble Oasibl
MEPEBOMSATCS B OTMETKY 10 5-0auIbHOM IIKaJe.

IlIkaJia mepeBoa NEPBUYHBIX 0AJJIOB B OTMETKY

Kogmaectso 0-5 6 10 11-15 | 16-21
NEPBUYHBIX OAJIIOB
OtMmeTKa «2» «3» «4y» «S5»

10. II1an BapMaHTa KOHTPOJbLHBIX H3MEPHUTEJIbHBIX MATEPHAJIOB
ConepkaHue KOHTPOJBHOM pabOThl MO MaTeMaTUKE OTPaKEHO B
0006ménnom 1tane Bapuanta KM, koTopslii 1aH B puiioxeHuu 1.
Ipunooicenue 1

O0600mennbiii iian Bapuanta KUM no MATEMATHUKE

VYpoBHU CcOXXHOCTH 3a7iaHuii: b — 6a30BbIH, [1 — moBkIIEHHBIN, B — BEICOKUIA.
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1 YMeTh 6.1 1.1.3 | dpoOu, b 1
MCIIOJIb30BATh MPOLIEHTHI,
nprOOpeTEHHBIC parroHaIbHbIE
3HAHUSA quclia
U YMCHHS B
MIPAKTUYECKOMN
NESTENBHOCTU U
[IOBCETHEBHOM
KUZHU
2 YMmeTh 31,6.2 |3.1.3 |I'paduk b 1
HCIIO0JIb30BaTh GbyHKIHH.
pUOOpETEHHBIE IIpumepsnl
3HAHUSA (byHKIIMOHATBHBI
U YMCHHS B X 3aBUCUMOCTEH
IIPAKTUYECKOMN B pE€ajbHBIX
NESTENbHOCTU U npoiieccax u
MOBCEHEBHOM SIBJICHUSIX
KUZHU
3 YMeTh pemiarthb 2.1 2.1.5 |Ilokazarenvubie | b 1
ypaBHEHHUS U ypaBHEHUS
HEPABEHCTBA
4 YmMmers 1.1-13 |1.3.2 |Jlorapupm b 1
BBITIOJTHSATh MIPOM3BEICHUS,
BBIYMCIICHUS U YacTHOTO,
npeoOpa3zoBaHus CTENICHU
3) YMeTh 1.1-1.3 |1.1.6 |Crenensc b 1
BBITIOJTHSATH parmoHAIbHBIM
BBIYHCIICHUS U MoKa3aTesieM U
npeoOpa3oBaHus ee CBOMCTBA
6 YmMmerp 4.2 5.5.7 | O6bem ky0a, b 1
BBITIOJTHSATH IPSIMOYTOJIBHOTO
JNEUCTBUS HapajuieiaenuIe]
C a, MAPaMUJIbI,
reOMETPUYECKUM MPU3MBI,
U WIMHJPA,




dburypamu,

KOHYcCa, Iapa

KOOpAMHATAMH
1 BEKTOpaMu
7 YMeTh 3.1,3.3 |4.1.1 |Ilousarue o
BEITIOJTHSATh MIPOU3BOAHOU
JNEUCTBUSA byHKIMH,
¢ QYHKITUSAMH TrCOMETPUYCCKUM
CMBICIT
MIPOU3BOJHOU
8 YmeTh 3.2 4.1.2 | ®uznueckuit
BBITIOJTHATH CMBICIT
NEUCTBUS IIPOU3BOJIHOU,
¢ GyHKIHSIMHU HaXOXKJCHUE
CKOPOCTH JJISI
npoiiecca,
3aIaHHOTO
dbopmynoit unu
rpaguKoM
9 VYMeTh 3.1, 3.3 4.2.1 | Ilpumenenue
BBITIOJTHATH MIPOU3BOHOM K
JNEUCTBUS HCCIEN0BAHUIO
¢ GyHKIHSIMU byHKINNA 1
MTOCTPOEHUIO
rpadukoB
10 YMeTh 1.1-1.3 |1.4.4 |IIpeoOpazoBanus
BBITIOJTHATh TPUTOHOMETPHUYE
BBIYUCIICHUS U CKHX
npeoOpa3oBaHus BBIpaKEHUN
11 VYMeTh 4.2 5.3.1, | IIpusma, ee
BBITIOJTHSTh 5.1.7 | ocHoBaHwus,
TEeUCTBUS O00KOBBIE pedpa,
c BBICOTa, OOKOBAas
TCOMETPUIECKUM MTOBEPXHOCTH;
u npsMasi Ipu3Ma;
durypamu, MIpaBUJIbHAS
KOOpAMHATaMU npu3mMa.
U BEKTOpaMH [IpaBuiIbHBIC
MHOTOYTOJbHUKH
.. Bniucannas
OKPY)KHOCTH H
OTMCaHHasI
OKPY>KHOCTb
MIPaBUJILHOTO
MHOTOYTOJTbHUKH
12 YMeThb 3.2,3.3 |4.2.1 |Ilpumenenue




BBITIOJIHATH 4.1.4, | npou3BOJHOM K
JNEUCTBUS HCCIIE0BAHUIO
¢ GyHKIHSIMU byHKINNA 1
MOCTPOCHUIO
rpadukoB
IIponsBoaHbIE
CYMMBlI,
pPa3HOCTH,
MIPOU3BECHUS,
YaCTHOTO
13 YMeTh pemarthb 2.1,2.2 2.1.10 | Ucnonp30BaHme
ypaBHEHHUS CBOMCTB H
Y HEPABEHCTBA rpauKoB
byHKIMN TpU
pelieHuu
YpPaBHEHUM
14 YMeTh pemarhb 2.3 2.2.4 | JlorapupmMuueck
ypaBHEHUS 1€ HEPaBEHCTBA
Y HEPaBEHCTBA
15 YMeTh 4.2,4.3 5.3.4 | Ceuenus ky0a,
BBINOJIHSTh 5.5.6 | nmpusmsl,
JICUCTBUSI UpaMUIBI.
c [Tmomans
F€OMETPUUYECKUM MOBEPXHOCTH
U KOHYCa,
durypamu, LHWJIMH]IPA,
KOOpJIMHATAMU U cdepsl
BEKTOpaMu
16 YMeTh pemarthb 21-23 |2.1.1 |KsamgparHsie
ypaBHEHUS ypaBHEHUS

Y HEpaBEHCTBA

BapuanTt 1

Hrorosasi ronoBasi KOHTPOJIbHasA padora o marematuke A1 11 kiaacca




Omeemom K 3a0anuam 1-12 senaemca uenoe uucino uinu Komeunas decamuunas opoos.
3anuwume 4ucno ¢ OIAHK OMEEmMoé Cnpaga Om HOMepa COOMEEenCcmeyou|ezo 3a0anus.
Eounuuyul usmepenus nucams He HYyHCHO.

Yacts 1

1 Hanor Ha moxoasl cocrasnser 13 % or 3apaborHo# 1uiatel. 3apaborHas miara Heana IlerpoBHua

pasHa 22500 py6:eit. Cxkonbko pyGae OH MOMYYHT NOCHE BIYETA HAJIOTA HA TOXO0NbI?

o | Ha rpaduke nokasan npouecc pasorpesa asurarens nerkosoro asromobuns. Ha ocu abeuuce or-

K/IaNbIBAeTCA BPEMS B MUHYTAX, NpoLle/iee OT 3alycka ABUraTeis, Ha OCH OPAMHAT — TeMNnepaTypa
npuratens B rpaaycax Llenscusa. Onpeaennre no rpaduky, CKONBKO MHHYT ABHTAaTENlb HarpeBaicA
a0 temneparypsi 30°C.
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Haiigure 3nauenne BRIpaKeHHS

6 B cocyn, umeromuii (popmMy npaBMIbHONW TPeyroJibHOW NMPHU3MbI, HAJTUJIU

2300 cM® BOABI H IIOJIHOCTBIO B Hee TOrPy3uin aeraib. [Ipu 3ToM yposens \‘---------
JKMJIKOCTH B €OCY/e MOMHSIJICA ¢ OTMETKHU 25 cM 10 oTMeTkH 27 cm. Uemy

paBeH 00beM fdetaqn? OTBeT BbIpa3uTe B em’.

7 Ipsamas y=-2x+6 ABNACTCA KacaTeNbHOW K rpaduxy (yHKuuu y=x>=3x* +x+5. Haiinure

abcumccy TO9KH KacaHHA.

Matepuansias TOYKA ABMKETCS OpAMONMHEHHO no 3akony x(t)=7' —91* —81—5, rae x — pac-

CTOSHHE OT TOYKH OTCYeTa B MeTpax, / — BpeMs B CeKyHJaX, H3MEepeHHOoe ¢ Hadajla JABHXeHHA. B
KaKo# MOMEHT BpeMeHM (B CEKyHAaxX) ee CKopocTh Obuia panHa 40 m/c?



Ha pucyske uzobpaxen rpadux pynxumn y = f(x), onpenenennoi Ha unrepeare (—8; 6). Onpe-

9
AEMHTE KONHYECTBO LEbIX TOYEK, B KOTOPHIX NMPOH3BOAHAA (DYHKIIMH MONTOKUTENBHA.
y
t y = fix)
T
Yacts 2
i 10cosa+4sina+15
10 |Haitaure - , ecnu tga=-2,5.
2sina+5cosa+3
11 Haijigute miomans 00KOBOIl NMOBEPXHOCTH NMPABHJIbHON TPeyroJbHOW NPH3MbI, BIHCAHHON B

UMJIHHID, PAAHYC OCHOBAHMS KOTOPOIo paBeH 443, a BbicoTa paBHa 6.

12 | Hafinure TOUKy MHHHMyMa QyHKIUMH y = (2x2 —-16x+ 16) P e

Jlna 3anucu pewenuit u omeemoe Ha 3adanusn 13-16 3anuwiume chauana Homep
ebinonaemozo 3aoanua (13, 14 u m.o.), a 3amem nonnoe 0060cHosaHHOe peuieHue u

omeem. Omeemuvl 3anucvléaiime YemKo upasﬁoptmeo.

13 | Pemmre ypaBHEeHHE —x? +2x+2=3+sin’xx.

14 | Pewure HepaBEeHCTBO Iog-L,Jc2 <2.

15 B npaBusibHo# TpeyroabHoi mupamuge MABC ¢ BepmmHoii M BbicOTa paBHa 3, a 60K0BbIe pedpa
paBHbI 6. HaliguTe miomanb ceyeHus 3TOi MUPaMU/IbI IVIOCKOCThIO, MPOXOAAIIEH Yepe3 cepeTnHbI

cTopoH AB n AC napaniensHo npsamoi MA.

16 | Haiiaure Bce 3uauenws napamerpa a, Npu KOTODHIX YPaBHEHHE (x2+x)(x2 +5x+6)=a UMeeT

POBHO TPH KODHA.

Hrorosas rogoBasi KOHTpOJILHasi padoTa Mo marematuke s 11 kiaacca

Bapuanr 2

Omeemom K 3ad0anuam 1-12 aenaemca yenoe uucno unu KoneuHas 0ecAMUYHAA OPOOb.
3anuwume 4ucio ¢ OGNAHK OMEEMO8 CRPAGA OM HOMEPA COOMEEHICMEYIouLe20 3a0aHusl.

EduHul{bl U3BMEPEHUA RUCAMb HE H)IICHO.




Yacte 1

Hanor na noxoaw cocrasnger 13 % ot 3apabotHoi nnatel. Ilocne yaepxkanua Hanora Ha JOXOABI
Mapus Ilerposua nonyuuna 13920 py6neii. Ckonsko pybneit cocrapnser sapaborsas nmnara Mapuu
ITerpoBHm?

Ha rpaduke nokasan mpouecc pasorpepa asurarens jerkosoro asromobmns. Ha ocu abeuuce or-
KJIaJLIBAETCA BPEMA B MUHYTaX, NPOIIEIIEE OT 3ayCKa ABHIaTeNs, Ha OCH OPAMHAT — TeMnepaTypa
apurarens B rpaaycax Lenscna. Onpeneaure no rpaduxy, CKONIBKO MMHYT JBHraTeab HarpeBaics
Jo temnepatypsl 60°C.
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0 | 2 3 4 5 6 7 8 9 10

1 x—6
HafinuTe KOpeHb ypaBHEeHHA (8—]] =3,

Haiiaure 3Hauenue Boipakenus log, (asb'o ) ,ecnn log,a= 10 ;

19

¥ 2y e
57 ,43 v
HaiiuTe 3Ha4EHHE BHIPAKEHHA ~———"—. { B
20 Ne
B mununnpuueckuit cocyn nHamuau 2000 o’ BOJBL. YPOBEHb KHUAKOCTH W TN
oKazasics paBHBIM 12 cM. B BoIy MOJHOCTBRIO TOTPY3WIH AeTanb. [lpu sToM \/

YPOBEHb KUIKOCTH B COCyje MoAHsuics Ha 9 cMm. Uemy paBeH o0beM meTanu?

3
OtBer BBIPA3UTE B CM .

[pamas y =6x+4 ABIACTCA KacaTenbHOM K rpaduky QyHKUMH y= x* —3x? +9x+3. Haiigure
abcuHCcCy TOYKH KacaHHs,

MarepuanbHas TOUKa ABUKETCA NPAMONHHEHHO MO 3aKOHY x(l) =2 +3° -5, e x - paccTosHHE

OT TOYKH OTCYETa B MeTpax, / — BpeMs B CeKyH/IaxX, M3MEpeHHOe ¢ Havana ABWxeHHA. B kaxoi mo-
MEHT BpeMEHH (B CEKYHax) ee cKopocTs Orina paBHa 19 m/c?



Ha pucyske u3obpaxen rpadux Gynkunn y = f(x), onpenenensoii na unrepsane (—10; 3). On-
9 penenuTe KONMYECTBO Le/IbiX TOYEK, B KOTOPBIX POH3BOAHAY QYHKUMH OTpHIATENbHA

)
y = flx) i

x

| FY

Yacts 2

3sina—Scosa+2 1
10 | Hadigure tgax, ecnu — =—,
sina+3cosa+6 3
11 |Haiigure naomags GoOKOBOH MOBEPXHOCTH NPABHJIBLHOI TPEyroJibHOH NPHU3Mbl, BIUCAHHON B
WUJIMHIP, PAAUYC OCHOBAHUS KOTOPOIo paBeH 3+ 3, a BbICOTa paBHa 7.
12

Haiigure Touky Makcumyma GyHKImu y = (3):2 -36x+ 36)e”36 ;

Jna 3anucu pewenuit u omeemoe Ha 3adanusn 13-16 3anuwmume cnavana Homep

evinonnaemozo 3aoanusn (13, 14 u m.o.), a 3amem nonnoe 0060cHo6anHOe peuieHue u
omeem. Omeemaul 3anucvléaiime YemKo U pazoopuueo.

13 | Pewmre ypaBHeHne —x° +4x=5+ cos =,

14 | Pemmure HepasencTso log 1 x*>-4.
3

15 | B npaBHIBLHYIO IECTHYTOILHYI0 MUPAMHIY, 60KOBOE pedpo KoTopoii paBHo 4/5, a BeIcoTa paBHa 1,
Bnucana cepa. (Chepa kacaercst Beex rpaeii nmpamuasbl). Haliqure miomanb 31oi chepbl
16 HaiizuTe BCe 3HAYCHUA MapaMeTpa b, MpH KOTOPLIX YpaBHEHUE (x2 - 1)(.7:2 +2x) =b HMeeT poBHO

YeTHIPE KOPHA.

CucreMa oneHHBAHHSA

OtBerhl Kk 3agaauaMm 1 — 12



Kaxnoe w3 3amanmii 1-12 cumraercs BBIOJHCHHBIMH BEPHO, ©CJIH y4aIllWidcs aal
BEpHBIH OTBET B BHJIE LIEJOr0 YWCIA WIM KOHEYHOH JecaTuyHoW npodu. Kaxmoe BepHO
BBIIIOJIHEHHOE 3aJaHUE OlLieHMBaercs 1 GaimoM.

Ne 3aaHus 1 2| 3 4 |5 6 |7/8|9| 10 | 11 |12

OtBeTbl K BapuaHTy 1 19575 |2 | 18 (10 |25 | 184 |18 |5| 5 |216| 6

OTBeThbI K BAPpUAHTY 2 16000 | 5| 575 |24 |16 1500 |1 2|7 |225|189| O

13

14

15

Pemiennsi 1 KpuTepuu oueHuBanus 3aganuii 13-16

KonuyecTBo 0aiyioB, BBICTABISIEMBIX 3a BBINOJNHEHHE 3agaHui 13—16, 3aBHCHUT OT
MOJIHOTHI PEUIEHUS U TPaBUIBHOCTH OTBETA.

OO6mue TpeOoBaHUS K BBINOJHEHUIO 33JaHUNA C pa3BEPHYTHIM OTBETOM: PEIlIEHUE
JOJKHO OBITh MAaTEMAaTUYECKH TPAMOTHBIM, TOJIHBIM, B YaCTHOCTH BCE€ BO3MOXKHBIC CIIydau
JIOJDKHBI OBITH paccMOTpeHbl. MeToabl permeHus, GopMbI €ro 3anucu U (OpPMBI  3aIHCH OTBETA
MOTYT OBITh pa3HBIMU. 3a pelleHHe, B KOTOPOM OOOCHOBAaHHO TMONYYEeH TPaBUIBHBIA OTBET,
BBICTABIISIETCS MaKCUMaJIbHOE KOJIMYeCcTBO OasuioB. [IpaBWiIbHBIA OTBET NpPHU OTCYTCTBUU
TeKCTa pelieHus oreHnBaeTcs B 0 6amioB.

OKCIepT  MPOBEPSIET  TOJBKO  MAaTEMATHYECKOE  COAEpKaHWE MPEJICTABICHHOIO
pelieHus, a 0COOEHHOCTH 3aMMCH HE YUUTHIBAIOT.

B xpurepusix olLieHMBaHHS KOHKPETHBIX 3a/laHuil cojep)karcs oOmue TpeOoBaHUS K
BBICTABIICHUIO 0AJIJIOB.

[Ipy BbIMOMHEHUM 3a/laHUs MOXHO HCHOJIB30BaTh 0€3 JO0Ka3aTelbCTBA M CCHUIOK
Tro0bIe MaTeMaTHuecKue (GakKThl, CoIEepIKAIIUEC B yUeOHUKAX U yU4EOHBIX MMOCOOUSIX, BXOJSIINX
B DenepanbHblii MepedyeHb Y4YEOHHMKOB, PEKOMEHIOBAHHBIX (IOMYUIEHHBIX) MUHHUCTEPCTBOM
oOpa3oBanus u Hayku Poccuiickoit @eaepanuu.

Bapuanr 1

Pemure ypaHerue —x° +2x+2=3+sin’mx.

ConepianHe BEPHOro 0TBETA H YKa3aHHA N0 OUECHHBAHHIO
(momyckaroTcs uHbIE QOPMY/IHPOBKH OTBETA, HE HCKAKAMOIKE €r0 CMBICIA)

Ykasauus K OLIEHHBaHHIO Banasl
Hano pelenue ¢ obbacHenuamu. [IpaBwibHbIH oTBeT 2
IlpaBunBHEIH OTBET, HO HET AOCTATOYHEIX OOBACHEHHH 1
Bo Bcex ocTaabHBIX Cy4Yasx 0
Oreer: 1.
Pemmre HepaBeHCTBO log,x” <2.
Coaepxanye BepHOro 0TBETa M YKA3AHMS N0 OUCHUBAHHIO
(nonyckalwTcs HEbIe QOPMYJIHPOBKYM OTBETA, HE HCKAXAIOUIHME €0 CMBICHa)
VYKa3zaHus K OEHHBAHHIO baaasl
Jlano pentenne ¢ obbacHeruamu. [IpaBuabubIi OTBET 2
B oTBETE HE HCKJIIOYEHa TOUKa X = ( 1
Bo Bcex OCTANBLHBIX CAYYaAX 0

Orser:[-2; 0)U(0; 2].




B npaBuiabHoit TpeyrosbsHoii nupamuae MABC ¢ BepmuHoii M BeicoTa paBHa 3, a 00KOBbIe pedpa
paBHbI 6. HaiiinTe nuomans cedeHUs 3TOH NUPaMHIbI JIOCKOCTHIO, MPOXOJsIIIEH Yepe3 cepeIHHbI
cropon AB u AC napasienbHo npsimoii MA.

Pemierue.

Ilycte F m G — cepegqvmwt péSep AC w AB
cooTseTcTBeHRO. Orpesxn FK w GL napannensusl MA, rae
Touks K B L — cepegusm pE6ep MC w MB
cO0TBETCTBENRO. Tlockomsky F) =%=GL, HCKOMOR

ceyenne — gapaenorpamMm FGLK .

[lycts MH — BBICOTR W MeARaHa Tpeyronsika MBC, AH — Mexgvasa u
BeIcOTa Tpeyromsrwka ABC, Torma mnockocts MHA  nepnermmkynspHa
nnockocTh ABC , 3nasuT, npaves MA nepuenmikynapra npsvoff BC . OTpe3ok
FK napanneneu MA, otpesok FG napanncnes BC, cnegosaremeso, FGLK —
IPRMOY FOTBHMK.

[lyers MO — sBsicota mupamwasl, torad MO=3, MA=6, otkyaa
0A=3J3. B NpaBWHHOM Tpeyrombawke ABC, rue O — ero ueHp,
BC =043 =9.

B npamoyromuwke FGLK

BC _9, _MA_ .. . OV < 21
FG= 5 g FK = 5 =3, Spgx = FG-FK = 5
27
Orper: >
Copepxkaine KpATepus Bannm
OB60CHOBAYHO NOTY9ER BEPAKIN OTRET 2
Pewenne colepxuT 000CHOBAMHBIN MEPEXOn K NARHMMETPHYECKOR
33084¢, 110 HOMYICH HCBCPHELH OTBET WM PeICHUE HE 3aK0HYCHO, 1

WJIH OPH NPABHILHOM OTBETE PelIenHe HEJ0CTaTO9HO 000CHOBAHO
Pewenre HE COOTRETCTRBYET HY OAHOMY W3 KPHATCPHEB, MEPCTACTCHHBIX
BEILIE

Maxcumansnarit 6awn 2

Haiiure Bce 3HaYeHMs NApaMeTpa a, IPH KOTOPBIX ypaBHEHHE (x2 + x)(x2 +5x+ 6) =a HMEeT poB-

HO TPH KOPHSA.
ConepanHe BEPHOTO OTBETA H YKa3aHHA MO OLEHHBAHHIO
{1IOMYCKAKTCH HHbIE (HPOPMYIHPOBKH OTBETA, HE MCKAXKAIOLLKE ero CMbICHa)
VYKa3aHHA K OLIeHHBAHHIO Banabi
Jlano pewenue ¢ 00nacuenuamuy. IlpaBunbHelii OTBET 3
Janbl HEJOCTaTOUHBIE OOBSACHEHHS WIM JONYyIEeHa BHIYMCIUTENbHAs OmWHOKa npH 2
pELIEHHH BEPHO COCTABICHHOH MO YCJIOBHIO 33184 CHCTEMBI
Jonyuiesa joruyeckas owubka B pelieHHH, HO HAMJEHO Kakoe-nubo 3HaYeHHe mna- 1
paMeTpa a
Bo BCex 0CTANBHBIX CIY4anX 0
Otset: a= 2 ;
16

Bapuanr 2



13

X
Peluute ypaBHeHue —x° +4x=5+ cos—.

Conep:kanne BepHOro 0TBETA H YKA3AHHSA MO OUCHHBAHHIO
(1oTyCcKaKTCs HHbIE HOPMYIHPOBKH OTBETA, HE HCKAKAIOLIME €ro CMBIC/Ia)

VKa3aHHA K OLEHHBAHHIO

Banawl

Hano pewenne ¢ 06bacHenusamy. [paBuiibHbIi OTBET

2

TIpaBHIbHEIH OTBET, HO HET JOCTaTOYHBIX 00BACHEHHUH

1

Bo Bcex 0CTANbHBIX CIYYAAX

0

Oreer: 2.

14

2
Pemure HepaBeHcTBO log, x™ >—4.

15

3

CopepxaHHe BEPHOIO 0TBETa H YKA3aHHS M0 OMEHHBAHHIO
(monyckalTca HHble HOPMYIHPOBKH OTBETA, HE HCKAXKAIOIHE ero CMbICHA)

VKa3aHHS K OUCHHBAHHIO

Jaso pelwerne ¢ obbacHeHHAMHU. [IpaBuibHbIi OTBET

B orBeTe He HCKIKOYEHA TOYKA X = )

Bo Bcex 0CTaNbHBIX CIYYAAX

Bajansl
2
1
0

Oteer: (—9; 0)u(0;9).

B npaBHIIBHYIO IIECTHYTOJILHYI0 THPAMH/LY, 60K0OBOe pedpo KoTopoii paBHo /5, a BbicoTa paBHa 1,

BrcaHa cgepa. (Cepa kacaercs Bcex rpaneit nupamuabl). Halinure momans 31oi chepbl




16

Pewenwue,

Ilyere MH  —  BBICOTZ  NpaBUABLHON M
wecTuyroneHoit  nupamuast  MABCDEF ¢
sepwuHon M, toraa  tpeyronbuumk  AMH

npamoyronbusiii, MA =[5, MH =1, otkyna
AH =NMA* ~MH? =2,

TpeyronsHmk ABH PABHOCTOPOHHMUHA,
cnepoparencHo, AB=AH =2. B TpeyronbHuke

AMB BricoTa ggm
N = | ma?-(4B)" =5 A
MN = 221 =2. N3 C

MA™ -
2

B npasuncHom Tpeyronsuuke AHB Beicota HN = AB; 2 =43.

Llentp O cdepsl, BNUCaHHO# B NPaBHIBLHYIO WIECTHYTONBHYIO NHPaAMHAY,
nexuT Ha e€ Beicote MH, touka K kacawus cepst m GokoBoit rpanu AMB

nexut Ha otpeske MN . Tpeyronshnkw MOK u MNH noaoGHstl, noatomy
MO:OK=MN:HN; (1-r)\3=2.r; r=2J3-3,
rae r — paamyc chepol.
Irowane chepst S = 4nr’ = 12(7—4\/—5)1!.

OreeT: 12(7—4~/§)n.

ConepxaHue KpUTEpHA bamnel

OBOCHOBAHHO NOJTYYeH BEPHBINH OTBET

Pewenne conepkuT 0COCHOBaHHBIH NEpexon K MAAHWMETPHHECKOHN
3a/1a4¢, HO 110J1y4eH HEBEPHbIA OTBET MK PEIUEHHE HE 3aKOHYEHO,
WK NPY NPaBHIBHOM OTBETE PELUCHHE HEAOCTATOYHO 0DOCHOBAHO

Pewenne He COOTBETCTBYET HH OJITHOMY M3 KPHTEPHEB, NEPEYHCNEHHBIX
BbILLE

| Makcumansnbiii 6ann

Haiinure Bce 3HaYCHUA NapameTpa b, NpH KOTOPHIX ypaBHEHHE (xz - 1)(x2 +2x) =b uMeeT poBHO

YeTHIPE KOPHA.

Conep:xanue BEpHOT0 OTBETA H YKA3aHHA N0 OLEHHBAHUIO
{monyckarTCs HHble HOPMYJIHPOBKH OTBETA, HE HCKAXKAIOLHE €ro0 CMbICIA)

YKa3aHHs K OUCHHBAHHIO Banawm
Jano peuwenne ¢ obbacHenusmu. Ilpasuibhblit oTBET 3
JlaHbl HEJOCTaTOYHbIe OOBACHEHHWA WAM AONYILEHA BBIMHCIWTENbHAA owmubka npu 2
peLIeHHH BEPHO COCTaBJICHHOMH MO YC/IOBHIO 3a1a4i CHCTEMbI
JonyiueHa norupueckas omubka B pelIeHHH, HO HaHACHO Kakoe-THbO 3HayeHue ma- 1
pametpa b
Bo Bcex 0CTaJbHbIX CYYARX 0

OtBeT: -l<b<—9—‘
16




