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HOACHUTEJBHASA 3AIINCKA

Anrebpa sBIsIETCS OJHUM U3 OTIOPHBIX KYpPCOB OCHOBHOT'O OOIIIET0 00pa30BaHMS:
OHa 0o0ecreurBaeT U3yuyeHUe IPYruX AUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
I'YMaHHUTAPHOT'O IIUKJIOB, €€ OCBOCHHE HEOOXOAUMO JJI TPOI0JKEHN 00pa30BAHMS U
B IIOBCEJIHEBHOM XM3HHU. Pa3zButue y oO0ydarommxcsi Hay4dHBIX IpPEICTaBICHUH O
IPOUCXOXKIEHUU U CYUIHOCTU anreOpandyeckux aOCTpaKLIMid, Croco0e OTpa)keHUs
MaTeMaTUYeCKOW HAyKOW SIBJICHWA W TIPOIECCOB B TMPUPOJE U OOIIECTBE, POJIU
MaTEMaTHYECKOr0 MOJEIMPOBAHMSI B HAYYHOM MO3HAHUH U B TIPAKTHKE CTIOCOOCTBYET
(OpMHPOBAHNIO HAYYHOTO MUPOBO33PEHMSI U KAUECTB MBIIIJICHUS, HEOOXOIUMBIX JIJIs
aJlarTaluy B COBpEMEHHOM LM(poBoM ob1iecTBe. M3yueHune anredpsl odecneurnBaer
pa3BUTHE yMEHHUsS HaOJI0J1aTh, CPABHMBAaTh, HAXOJAWUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTHYHOCTH MBIIIJICHHSI, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JACUCTBHUSL W BBIBOIBI, (OpMyIUpoBaTh yTBepkaeHus. OcBoeHHE Kypca anreOpsbl
o0ecnevynBaeT pa3BUTHE JIOTMUECKOTO MBIIIJICHUS 00Yy4arOIIUXCs: OHU MCIHOJB3YIOT
JEeNyKTUBHbIE M WHIYKTHBHBIE pacCyXJIeHusa, O0O0OIIEeHNE M KOHKPETU3AIMIO,
abctparupoBanue W aHayioruto. OOyueHue anreOpe MpearnoiaracT 3HAUYUTEIIbHBIN
00BEM CaMOCTOATENBHON JEATEIbHOCTH O0YyYaroUIUXCsl, TO3TOMY CaMOCTOSITENBHOE
pelIeHre 3aa4 SBISETCS peaan3aueil 1esITeNbHOCTHOTO MPUHIINIA 00YyIeHUS.

B cTpykrype mporpaMmMbl yaeOHOTO Kypca «AnreOpa» s OCHOBHOTO OOIIETo
oOpa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOAUYECKUE JTUHHU:
«Uucna ©  BBIUMCIHEHUS», «ANTeOpandyecKkue BbIPAXKECHUS», «YpaBHEHUS U
HEpaBeHCTBaY, « DyHkum». Kaxknas 3 3Tux copepKaTenbHO-METOANYECKUX TUHUHI
pa3BUBAETCA HA MPOTIKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJIECUCTBYS C APYTUMHU
ero JuUHUAMH. B Xozme wu3yueHuss ydeOHOro Kypca OOy4aroUIMMCS HPHUXOIUTCS
JIOTUYECKH PACCYX1aTh, UCIOJB30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsi3U C
TUM B MpOrpaMMy ydeOHOro Kypca «Anredpa» BKIIOUYEHBI HEKOTOPHIE OCHOBBI
JIOTUKW, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pas3enax MaTeMaTHYeCKOTro
oOpa3oBaHHsI W  CHOCOOCTBYIOIIIME  OBJIAJICHUIO  OOYYarOIIUMMCS  OCHOB
YHUBEPCAJIBHOTO MareMaTtuyeckoro s3bika. Copepx aTelbHOM U CTPYKTYpHOM
OCOOEHHOCTBIO Y4YEOHOro Kypca «AJredpa» ABISETCS €ro HWHTErPUPOBAHHBIN
XapakTep.

Copepxanne TMHUY «UKClIa 1 BBIMUCICHUSD) CITY>KUT OCHOBOM IS AAJTbHEHTIIETO
M3YYEHHUS MaTeMaTUKH, CIIOCOOCTBYET pPa3BUTHUIO Y OOYYArOMIMXCS JIOTUYECKOTrO
MBIIUICHUS, (OPMUPOBAHMIO YMEHHS TOJb30BAaThCS aJNrOPUTMaMHU, a TaKxKe
MPUOOPETEHUIO MPAKTUISCKUX HABBIKOB, HEOOXOAMMBIX JII TIOBCETHEBHOM >KU3HH.
Pa3BuTHe MOHATHA O YMCIIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl CBS3AHO C
paloHaIbHBIMU U UPPALMOHATBHBIMU YUCIaMHU, (GOPMHUPOBAHUEM MPEACTABICHUHN O



NEUCTBUTEIBHOM YHCJIE. 3aBEPIICHHE OCBOEHUS YHMCIOBOM JIMHUM OTHECEHO K
cpenHeMy o01eMy 00pa30BaHUIO.

ConeprkaHue IByX aireOpandeckux JUHUN — « AlreOpandeckue BhIPaKEHUsD» U
«YpaBHEHHS] W HEPABEHCTBA» CIOCOOCTBYET (HOPMUPOBAHUIO Yy OOYyYaIOIIUXCS
MaTEMaTHYECKOro amnmnapara, HEOoOXOAMMOTo Ui pEIIeHHs 3aJad MaTeMAaTUKH,
CMEXHBIX MPEAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3aAa4. Ha ypoBHE OCHOBHOIO
oOmero obOpa3zoBaHusl y4eOHBIM MaTepuan TPYNIUPYETCS BOKPYT pPalMOHAIBHBIX
BBIpOKEHUN. AJreOpa JAEMOHCTPUPYET 3HAUCHHUE MATeMAaTHKW KakK s3bIKa s
MOCTPOEHUSI MaTeMaTHUYECKUX MOJIeNIed, OMMCAaHUs TIPOLIECCOB U SIBIICHUN PEaTbHOTO
mupa. B 3amaum oOyueHuss airebpe BXOISAT TakkKe JaJbHEWIIEe pa3BUTHE
QITOPUTMHUYECKOTO MBIIUICHUSI, HEOOXOIMMOT0, B YaCTHOCTH, JUIsI OCBOCHHUS Kypca
uHpOpMATUKK, UM  OBJAJCHUE  HAaBBIKAMU  JICIYKTUBHBIX  PaCCYKICHHM.
[IpeoOpa3oBaHrne CHUMBOJIBHBIX (OPM CHOCOOCTBYET pa3BUTHIO BOOOpaKEHUS,
CIIOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxanve (QyHKIMOHATBLHO-TPAUUYECKOW JUHUM HAIICJICHO Ha MOJIyYeHHUE
0Oy4aronIMMUCS 3HaHUM 0 PYHKIUSAX KaK BaKHEHIIeH MaTeMaTUYECKON MOAEIH IS
OMUCaHUsI U MCCIEIOBAHUS Pa3HOOOpPA3HBIX IMPOLECCOB M SIBICHUN B IPUPOJE U
obuiectBe. M3ydyeHne marepuaia CiocOOCTBYET Pa3BUTHUIO Y OOy4YaOLIUXCSl YMEHUS
MCII0JIb30BATh PA3JIMYHbIEC BBIPA3UTEIIbHBIE CPEICTBA SI3bIKA MATEMATUKH — CIIOBECHBIE,
CUMBOJIMYECKHUE, TpaduuecKre, BHOCUT BKJIAJ B (OPMUPOBAHUE MPEICTABICHUNA O
POJIM MaTEMATHUKH B Pa3BUTUU LMBWIN3AINHU U KYJIbTYPBHI.

CornacHo yueOHOMY M1aHy B 7-9 Kkiaccax uzydaercst yueOHbI Kypce « Anredpay,
KOTOpPBIM BKJIFOYAET CIECIYIOUIME OCHOBHBIE paslenbl coaepkaHus: «Yucna u
BBIYUCIICHUS», «ANreOpanvyeckue BbIpRXKECHUS», «YPaBHEHHS M HEPABEHCTBAY,
«DyHKIIUN.

Ha usyuyenue yue6HOro xKypca «Anredpa» orBogautcst 306 1yacoB: B 7 kjacce —
102 gaca (3 gaca B Henento), B 8 kinacce — 102 gaca (3 gaca B Heneno), B 9 kinacce —
102 gaca (3 yaca B HEZIEINIO).

COAEPXAHUE OBYUYEHUA
7 KIIACC

Yucia v BIYUCICHUSA

Jpo6u 0OBIKHOBEHHBIE U IECATUYHBIC, TIEPEX0]T OT OJTHON (POPMBI 3aMKCH APOOEH
K npyroi. IloHsTHe palMOHANIBHOTO YMCIIA, 3aMKCh, CPaBHEHUE, YMOPSAI0YMBAHUE
pallMOHAJIBHBIX YHhceNl. ApupMeTUuecKue NCUCTBUS C PalMOHAIBHBIMH YHUCJIAMHU.
Pemenue 3amay n3 peasibHON MPAKTUKK HA YaCTH, HAa IPOOH.



CreneHbp ¢ HaTypaJbHBIM IIOKa3aTeJeM: OMpeJeieHne, npeoOpa3oBaHue
BBIPQKEHUII Ha OCHOBE OIpEAeNeHus], 3anuch Oonpinx uucen. [IpoueHtsl, 3anuch
NPOLIEHTOB B BHJI€ IpoOM U ApoOH B BUIEC MPOLEHTOB. Tpu OCHOBHBIC 33/aud Ha
IPOLICHTHI, pEHICHUE 3a7a4 U3 PEATIbHON NPAKTUKHU.

IIprMenenne MpU3HaKoOB JEIMMOCTH, PA3JIOKEHNE HA MHOKHATENIN HATYpPaIbHbIX
quced.

PeanpHble  3aBHCMMOCTH, B  TOM  4YuCile TmpsMas W oOpaTHas
IPONOPLUHUOHAIIBHOCTH.

AJuireOpandecKue BbIPaKeHUSA

IlepemMeHHBIE, YMCIIOBOE 3HAYECHHME BBIPAKECHUS C NEpeMEHHOM. JlomycTtumslie
3Ha4YeHUs NepeMeHHbIX. [IpencraBiieHne 3aBUCUMOCT MEXKIy BEIMYMHAMHU B BHJIE
dbopmynbl. Beruucienuss no gopmynam. [IpeodpasoBanrie OyKBEHHBIX BBIPAKEHUI,
TOXKJECTBEHHO paBHbIC BBIPAXKEHMs, IMpaBWia I[peoOpa3oBaHUs CyYMM U
IIPOU3BENICHUH, paBUiIa PACKPBITUS CKOOOK U MPUBEIEHUS MOJOOHBIX ClIaraeéMblX.

CBOMCTBA CTENEHU C HATYPAIBHBIM OKA3aTEIEM.

OnHowiensl 1 MHOTOWIeHBl. CreneHb MHoroujaeHa. CIOKEHHE, BBIYMTAHHE,
YMHOEHNE MHOTOWICHOB. POpMyIibl COKPAILIEHHOTO YMHOXKEHUA: KBaAPaT CYMMBI U
KBazpaT pasHocTH. DopMmyisia pa3HOCTH KBajpaToB. PasiokeHue MHOTOYWICHOB Ha
MHOKHTEJIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHEeHUE, KOpEHb YypaBHEHHUs, IMpaBuUia MpeoOpa3oBaHUs YypPaBHEHMS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JIluHeiHOEe ypaBHEHHME C OJHOW IEPEMEHHOM, YHCJIO KOPHEH JIMHEUHOTO
YPaBHEHMS, PEIICHUE JIMHENHBIX YpaBHEHUN. COCTaBIEHUE YPABHEHHUN MO YCIOBUIO
3amaun. Pemenne TeKCTOBBIX 3a4a4 € MOMOIIBIO YPAaBHEHHM.

JIuneiliHOe ypaBHEHHME C JIBYMs IEpeMEHHbIMH U ero rpaguk. Cucrema aByX
JIMHEMHBIX YPAaBHEHUM C JBYMsS IIEpEMEHHbIMHU. PelleHue CHUcTteM ypaBHEHUU
crocoO0M NOJCTaHOBKH. [IpuMepsl peleHus] TEKCTOBBIX 3a/1ad C MOMOILBIO CUCTEM
YpaBHEHUM.

DOYyHKIUU

Koopannara Touku Ha npsMon. UuciioBele MPOMEXKYTKU. PaccrosHue mexmay
JBYMSI TOUYKaAMU KOOPJIMHATHOU MPSIMOM.

[IpsmoyrosbHas cuctema koopauHar, ocu Ox u Oy. Abciycca u opaArHaTa TOYKU
Ha KOOpJAWMHATHOU mockocTH. [IpuMepsl rpadukoB, 3agaHHbIX Gopmynamu. YreHue
rpadukoB peanbHbIX 3aBUcuMocTeld. [lonsarue pynkuuu. I'papuk pynkuuu. CBoicTBa
bynkuwmii. Jlunennas dynknus, e€ rpaduk. ['padux dynkumm y = [x|. ['padudeckoe
pELICHUE JTUHEUHBIX YPABHEHUN U CUCTEM JIMHEMHBIX YPABHECHUM.

8 KIIACC



Yucaa 1 BIYMCICHUS

KBagpatueiii kopernb u3 uwucia. l[loHstTue 00 wuppanMoOHAIBHOM YHUCIE.
JlecsiTuunble MPUOIMKEHUST UpPpalMOHATIBHBIX 4YKcesl. CBoiicTBa apudmeTHuecKux
KBaJIpaTHBIX KOPHEH M UX MPUMEHEHUE K MPeoOpa30BaHUIO YHCIIOBBIX BBIPAKCHUU U
BBIYMCIICHUAM. [[€MCTBUTEIILHBIC YHCIIA.

Crenensb ¢ 1eNbIM TTOKa3aTenaeM U e€ cpoiicTBa. CTaHaapTHas 3aMucCh Yucia.

AJireOpandecKue BbIPaKeHUSA

KBagpaTHbIil TpEXUsIEH, pa3aoKeHUE KBAAPATHOTO TPEXUIEHA HA MHOXKHUTEIU.

Anrebpanueckass apoOb. (OCHOBHOE CBOWCTBO anreOpanueckod apoOwu.
CrnoxeHue, BBIUUTAHUE, YMHOXXEHUE, JEJIEHUE  alredpandyeckux  JpoOeil.
PannonanpHbie BBIpaXKEHUS U UX TPE0Opa3OBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, dhopmysa KOpHEH KBaJpaTHOTO ypaBHEHHUs. Teopema
Buera. Pemenne ypaBHeHUH, CBOASAIIMXCS K JMHEWHBIM U KBapaTHBIM. [IpocTenmme
IpOOHO-pallMOHAIbHBIE YPABHEHMUS.

['paduueckass mHTEpHIpeTalus ypaBHEHUH C JIBYMsI MEPEMEHHBIMH M CHUCTEM
JUHEWHBIX YpPAaBHEHUW C JBYMsS MNE€peMEHHbIMU. I[IpuMepsl pemeHus cHuctem
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandyeckuM CIocoOoM.

HucnoBble HEPABEHCTBAa M MX CBOMCTBA. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOU.
CucTteMbl IMHEHHBIX HEPABEHCTB C OJJHOM EPEMEHHOM.

DOyHKIUU

[lonsitue pynkuu. O6MacTh ONpEAeIeHUs] 1 MHOXKECTBO 3HAYEHUN (DYHKIIMH.
CriocoObl 3a1anus QyHKITUH.

I'padpux ¢ynkiuu. Urenue cBoicTB dyHkiuu mno e€ rpaduky. I[Ipumeps
rpad@ukoB QYHKINMA, OTPAKAIOIIUX PEATbHBIE TMPOIECCHI.

OyHKIMK, OMUCHIBAIOIIME TIPSIMYyH0 UM OOpaTHYHO MIPOMOPLUUOHAIILHbBIC
3aBHCHMOCTH, ux rpadukn. OyHKIMK y = x2, ¥y = x3, y = \x, y=|x|. ['paduaeckoe
pellIEeHNE YPaBHEHUN U CUCTEM YPABHECHUM.

9 KJIACC

Yucaa v BBIYMCICHUA

PanmonanpHple 4Mcia, UppalUOHAJIbHbIE YMCIA, KOHEUHbIE M OCCKOHEUHBIE
AecsITUUHbIe 1poOu. MHOKECTBO AEMCTBUTEIBHBIX YHCEN, AEHCTBUTEIbHBIC YHCIIA KAK
OEeCKOHEYHbIE AECATUYHBbIE ApOoOU. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JCHCTBUTEIIBHBIX YACET U KOOPAUHATHOU NIPSAMOU.



CpaBHeHuE  JCUCTBUTENBHBIX  4HCET, apu(MeTHYecKue ACHCTBHS C
JNEUCTBUTEIBHBIMU YUCIIAMU.

Pa3smepsl 0OBEKTOB OKpPYXAIOWIErO0 MHpPA, JJIMTEIBHOCTh IMPOLIECCOB B
OKPY’KAIOILIEM MHpE.

[TpubnmxEHHOE 3HAYEHUE BEJIMYUHBI, TOYHOCTh MpUOMKeHUsi. OKpyrieHue
yucen. [ Ipuknaka u orieHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHMs U HEPABEHCTBA

JluneriHOE ypaBHEHME. PellieHne ypaBHEHUM, CBOISIIIUXCS K JIMHEUHBIM.

KBampatHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOASIIMXCS K KBaJpPATHBIM.
bukBaaparHoe ypaBHeHue. IIpuMmepbl pelieHuss ypaBHEHHUM TPETbEM M YETBEPTOMU
CTETIEHEN Pa3JI0)KEHNEM HA MHOXKHUTEIIH.

Pemenne apoOHO-pallMOHANIBHBIX ypaBHEHUH. PelieHne TEKCTOBBIX 3ajaad
anredpanyeckuM METO/I0M.

VYpaBHeHHE ¢ JByMs NEpPEMEHHBIMH U ero rpa¢uk. Pemenue cucrem IByX
JMHEWHBIX YPAaBHEHUM C JBYMs IIEPEMEHHBIMU. PellleHne CHCTEM JBYX ypaBHEHUM,
OIHO M3 KOTOpBIX JIMHEHHOe, a Jpyroe — BTOpOW crTeneHu. ['padpuyeckas
MHTEPIIPETaLsl CUCTEMBl YPABHEHUN C IBYMsI [IEPEMEHHBIMH.

Pemenuie TeKCTOBBIX 3a/1a4 aare0panyecKuM crocoooM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHele HEpaBEHCTBA.
I'paduyeckas uHTEpHpeTanusi HEPABEHCTB M CUCTEM HEPABEHCTB C JIBYMs
IIEPEMEHHBIMH.

DOyHKIUU

KBagpatnunas ¢ynkuus, e€ rpaduk u cBoictBa. [lapabGomna, xoopAauHATHI
BEPIIMHBI 11apaboJIbl, 0Ch CAMMETPHH MTapadOJIbI.

I'padukn yuxumit: y = kx, y=kx + b, y=k/x, y=x3, y = \x, y = |x| u ux
CBONCTBA.

YucJioBbIC MOCIEI0BATEILHOCTH U MIPOrPecCUm

[loHsiTHE YHCITIOBOWM IOCIIENOBATEIBHOCTH. 3aJaHHe MOCJIEA0BATEIbHOCTH
peKyppeHTHO# dhopmyoii u HpopmyIoit n-ro uieHa.

Apudmernueckas U reomerpuueckas mnporpeccuu. Dopmyibl n-ro  YieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI MEPBBIX 71 YICHOB.

N3o0paxkeHne 4YiIeHOB apu(PMETHUECKOM U TEOMETPUYECKON TMporpeccuid
TOYKAMU HAa KOOPAWHATHOW TJIOCKOCTH. JIMHEWHBIM W SKCIOHEHIMAIBHBIA POCT.
CioXxHbIE TPOLICHTBHI.



IHJTAHUPYEMBbIE PE3YJIBTATBI OCBOEHUA IHPOI'PAMMBbI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3y/IbTaThl OCBOCHHS IIPOrpPaMMbl yueOHOro Kypca «Anredpar
XapaKTEPHU3YHOTCH:

1) maTpuoTnyeckoe BOCIMTAHUE:

IIPOSIBJICHUEM MHTEpeca K IPOLJIOMY M HAaCTOSIIEMY POCCUHCKON MaTEeMaTHKH,
LEHHOCTHBIM OTHOILIEHUEM K JTOCTHKEHHUSAM POCCHUUCKUX MATEMATUKOB U POCCHUCKON
MaTE€MaTUYECKOM IIKOJbI, K UCIOJIb30BAHUIO 3TUX JOCTHKEHUW B APYTMX HAyKax U
MPUKIATHBIX chepax;

2) rpaskaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0SI3aHHOCTEW TpakJaHWHA U pealn3allid €ro
IpaB, MPEJCTABICHUEM O MATEMATUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUUYHbIX
CTPYKTYp, SIBJIE€HUMH, MPOLEAYp TPaKIAHCKOro oOHIecTBa (Hampumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXACHUID JSTHYECKUX MPOOJEM, CBA3AHHBIX C
[IPAKTUYECKUM ITPUMEHEHUEM JTIOCTHIKEHUI HAYKH, OCO3HAHUEM Ba>KHOCTU MOPAJIbHO-
TUYECKUX MPHUHIIMUIIOB B I€ATEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTMBHOE Yy4yaCTHE€ B pEIICHUH MPAKTHUYECKUX 3a7ad
MaTe€MaTUYeCKOM HANpaBICHHOCTH, OCO3HAHUEM BaXXHOCTH MAaT€MaTHYECKOIrO
oOpa3oBaHMsI Ha MPOTSHKEHUM BCEH KU3HM MJIA YCHEMHON MpodecCuoHaIbHON
JESTeIbHOCTY U Pa3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM H
MOCTPOEHUEM WHAUBUIYATLHOM TPAaeKTOPUU OOpa30BaHUs W >KM3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CHOCOOHOCTBIO K  3MOLMOHAJBHOMY M  ACTETHMYECKOMY  BOCHPHUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/lay, PEIICHUH, pacCyKICHUM, yMEHHIO BHUJAETb
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYK) CHUCTEMY HAY4YHBIX
Ipe/CcTaBiICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 4YEJIOBEKa, MPHUPOABI U
oOmiecTBa, MOHUMAHUEM MaTeMaTHMYeCKOM HayKu Kak c@epbl 4Yel0oBeUYeCKOn
NEeSATEIbHOCTH, 3TANoOB €€ pPa3BUTHUA M 3HAYMMOCTH ISl Pa3BUTHs LMBUIM3ALNH,
OBJIAJICHUEM SA3BIKOM MAaTeMaTUKA W MaTEMaTHYECKON KYyJIbTYpOW KakK CpeICTBOM
[IO3HAaHHWS MHpA, OBJAJACHUEM MPOCTEUIIMMH HABBIKAMU HCCIEAOBATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHHMe, (POPMHUPOBAHHE KYJIbTYPbI 310POBbSI H
3MOLMOHAJIBHOTO 0J1ATONOJYYHs:

TOTOBHOCTBIO TPUMEHSATh MAaTEMaTUYECKHE 3HAaHUS B MHTEpEcax CBOETO
3I0pOBbSl,  BEJIEHUS  3/0pOBOro  oOpa3a  JKHM3HM  (340pOBO€  IHTAHUE,
cOamaHCUPOBAHHBIN PEXKUM 3aHATUHN U OTABIXA, pETyIsipHas pu3nvecKkasi akTUBHOCTH ),
c(OpMUPOBAHHOCTHIO HABBIKA PEIICKCHH, TPU3HAHIUEM CBOETO MpaBa Ha OLUIMOKY U
TaKoro K€ MpaBa APyroro 4ejaoBeKa;

7) 3koj10TMYECcKOEe BOCIIMTAHME:

OpUEHTallMEel Ha MPUMEHEHHE MaTeMaTU4YeCKUX 3HAHWM JUIsl pellieHMs 3a7ad B
00JIaCTH COXPAHHOCTH OKPYXAIOILIEH Cpebl, IJTAHUPOBAHUS MTOCTYIIKOB U OLEHKH MX
BO3MOJKHBIX TOCJIEICTBUNA ISl OKPY’KalOIIEH Cpenbl, OCO3HAaHHWEM TIIJI00AIBHOIO
XapakTepa 3KOJOTMYECKHUX IpoOJIeM U IyTel UX pelieHMts;

8) apanTanmusi K M3MEHSIOIMMCS YCJOBHAM COLHUAJILHON M NPHPOAHOM
cpeabl:

TFOTOBHOCTBIO K JIEMCTBUSIM B YCJIOBHSIX HEONPENEIEHHOCTH, IOBBIIIEHUIO
YPOBHSI CBOE€M KOMIETEHTHOCTH YE€pe3 MPAKTUUYECKYIO AEATEIbHOCTb, B TOM YHCIIE
YMEHHE YUUThCS Y APYTHX JIOJEH, MpuoOpeTaTh B COBMECTHOM AESITEIbHOCTH HOBBIE
3HaHUS, HAaBBIKU U KOMIIETEHIIMH U3 OIBITA APYTHUX;

HEOOXOJAMMOCThIO B  (OPMHUPOBAHUM HOBBIX 3HAHMHW, B TOM YHCIIE
(dbopMynaupoBaTh UAEH, MOHATHUS, TUNIOTE3bl 00 OOBEKTAX U SIBICHUSX, B TOM YHCIIE
paHee  HEU3BECTHBIX, OCO3HABaTh  JACPUUUTHI  COOCTBEHHBIX 3HAHUN WU
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOUIUMH KOHTPMEpP, KOPPEKTUPOBATh NPUHUMAEMbIE
pemeHuss U JACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PHUCKA M TMOCIEICTBUS,
(hopMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUSA

ba3oBble 1ornueckue aeiicTBU:

e BBIABISITH M XapaKTEPHU30BaTh CYIIICCTBEHHBIC TPU3HAKH MATEMAaTHYCCKHUX
O00OBEKTOB, TIOHATHI, OTHOIICHUN MEXIY MOHATHAMHU, (HOPMYyITUpPOBAThH
ompeneneHusl  TMOHSATWUW,  yCTaHAaBIWBAaTh  CYIIECTBCHHBIM  MPHU3HAK
Kiaccu(pukanyuu, OCHOBAaHUSA Jisi OOOOIICHWS W CpaBHEHUS, KPUTEPUU
IIPOBOJIUMOTO aHAJIN3a;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAWTEIbHbIE W OTpHUIATEIbHBIC, CJANHUYHbIE, YacTHbIE U 0O0Iue,
YCIJIOBHBIE;



BBISIBJIATh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIOJACHUAX U YTBEPKIEHUSX, NpeiaraTh KpUTEepUu
U1 BBISIBJICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUNH;

JeJIaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHJIYKTUBHBIX YMO3aKIFOUEHHH, YMO3aKIFOUEHH 110 aHAJIOTUU;

pa30OupaTh JOKa3aTebCTBA MAaTEMATHYECKUX YTBEPKIACHUM (IIPSAMBIE U OT
IIPOTUBHOTO), TPOBOJUTH CAMOCTOSATEIBHO HECJIOXKHBIE J0Ka3aTelbCTBA
MaTeMaTUYeCKuX (PaKkToOB, BBICTpPAUBaTh aAPryMEHTALUIO, IPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPBL, 000CHOBBIBATh COOCTBEHHBIE PACCyKICHUS;
BBIOMpaTh CMmoco0 pemieHuss ydeOHOW 3amaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpaTh HaWOOJEe TNOAXOASIMUNA C yIETOM
CaMOCTOSITENIHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBrle ucciieqoBareLCKue JeCTBUSA:

UCIOJIb30BaTh BONPOCHl KaK MCCIENOBATENbCKUII MHCTPYMEHT IO3HAHUS,
(opMynHpOBaTh BOMPOCHL, (PUKCUPYIOIIME MPOTUBOpEUne, MpodIemMy,
CaMOCTOSITENIFHO YCTaHABIMBATh HCKOMOE U IaHHOE, (HOPMUPOBATH TUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

OPOBOJUTH IO CAMOCTOATEIBHO COCTaBICHHOMY IUIAaHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJBIIOE MCCIEIOBAHUE N0 YCTAHOBJICHHIO OCOOCHHOCTEN
MaTEeMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKY COOOI;
CaMOCTOSATENIbHO (OPMYJIUPOBATH OOOOIIEHUS M BBIBOJABI MO pe3yJbTaTam
OpOBEAEHHOIO HAOJIOJEHUS, WCCIENOBaHUs, OLEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IIECHUIA;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IMIpollecca, a TakKe BBIIBUTATH
MPEIMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBUSX.

Pabora ¢ nndopmanueii:

BBISIBIISITh  HEJIOCTATOYHOCTh W W30BITOYHOCTh HWH(MOpMAIuuU, JaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHHUS 3a]1a4H;

BBIOMpPATh, AaHAIM3UPOBATh, CHUCTEMATHU3MPOBATH M HWHTEPIPETHPOBATH
UH()OPMAITHIO Pa3TUIHBIX BUIOB M (JOPM TIPEICTABICHHUSI,

BbIOMpaTh GopMy mpenacTaBieHus WHGOPMAIMM U WLIIOCTPUPOBATH
periaemMbie 3aJaud  CXEMaMH, JMarpaMMaMy, WHOW Tpapukod U HX
KOMOMHAIIUSIMU;

OIICHWBATh HAJAEKHOCTh HMHQPOPMAIMKM TIO0 KPUTEPHSAM, IPEIJI0KCHHBIM
YUHUTENIEM WIH CHOPMYIUPOBAHHBIM CAMOCTOSITEIIBLHO.

KoMmyHMKaTHBHBIE YHHBEpPCAJbHbIE YYeOHbIe NeHCTBHSA:

BOCIIpUHUMATL U CbOpMy.TII/IpOBaTB CYKIACHUS B COOTBECTCTBUM C YCIIOBUAMHA U
OeJIAMHA O6H.[€HI/I${, SACHO, TOYHO, I'PaMOTHO BbLIpAKaTb CBOIO TOYKY 3PCHHUA B



YCTHBIX U MUChbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOTy PEIICHUS 3a1a49H,
KOMMEHTHPOBATH MOJIYYCHHBIA PE3YNIbTAT;

B X07€ 00CYXJeHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKJIaeMON TEMBI,
npo0sieMbl, pelaeMon 3aJayu, BhICKa3bIBaTh WJICU, HAIICJICHHbIE Ha MOUCK
pEIICHMS, COTIOCTABIISATh CBOM CYXKIEHUS C CYKICHUSIMHU IPYTUX YIaCTHUKOB
uanora, OOHapy»XWBaTh pPA3IUYUE M CXOJCTBO MO3UIIMI, B KOPPEKTHOMH
dbopme GopMyIUpoBaTH Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

NPEICTaBIATh PE3yIbTaThl PEUICHUS 3a]lauM, SKCIIEPUMEHTA, UCCIEOBaHUS,
IPOEKTa, CAMOCTOSITENIbHO BbIOMpATh (hopMaT BBICTYIUICHUS C YUETOM 3aj/1ay
MIPE3CHTAINNA U OCOOEHHOCTEH ayIUTOPUH;

MMOHUMATh W WCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYAIbHON
paboThI PU PEIICHUH YYEOHBIX MATEMAaTUUECKUX 3a]1aY;

NPUHUMATh 11€Jb COBMECTHOM JESTEIBHOCTH, IUIAHUPOBATh OpPTaHU3AIIMIO
COBMECTHOM paboThl, pachpeneisTh BHAbB pabdOT, JJOroBapHUBaThCS,
00Cy>XIaTh MpoLecC U pe3ynbTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOICH;

y4acTBOBaTh B IPyNMOBBIX opMax paboThl (00CykKaCHUS, 0OMEH MHEHUSIMH,
MO3TOBBI€ IITYPMBI M JIPyTW€), BBINOJIHATH CBOIO YacTh palbOThl U
KOOPJIMHUPOBATH CBOM JICHCTBUS C IPYTHMH YJICHAMU KOMaHbI, OIICHUBATH
KadecTBO CBOEr0 BKJIaga B  OOmMUNA TPOAYKT TIO  KPUTEPHSM,
c(hOpMyYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHS.

PeryasiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, QJITOPUTM pelIeHUs 3aaadd (WId ero
4acTh), BBIOMpaTh CHOCOO pelieHus ¢ y4ETOM HMMEIOIIMXCS PecypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh M  KOPPEKTUPOBATh
BapUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpPMAIIHH.

CﬂMOKOHTpOJ’Ib, AMOIUOHAJIbHBbIN HHTE/JIEKT:

BJIJIETh CIIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yJibTara
pelIeHns MaTEMAaTUIECKOM 3a/1auu;

IPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPHU PELICHUU 3a7a4H,
BHOCHUTb KOPPEKTHBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJEHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJbTaTa NEATEIBHOCTH MOCTABICHHON LIENU U
YCIIOBUSM, OOBSICHATh MPUYUHBI JOCTHXKEHMSI WA HEIOCTHKCHHS I,
HAXOJUTh OMIMOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 7 kjacce oOOydYaroOlmUCS MOJYYUT CIIEIYIONINE
MpeIMETHBIC PE3yIbTaThI:

Yuciia ¥ BbIYMCTIEHUS

BoinonHsaTh, coyeTas YCTHbIE M MHUCbMEHHBbIE MPUEMBI, apuUpMETUUYECKUE
JEUCTBUA C PAllMOHATILHBIMU YHCIIAMH.

Haxonmuth 3HaYeHWsS YHCIOBBIX BBIPAKCHUM, NPUMEHITH Pa3HOOOpa3HbIC
CIOCOOBI ¥ TPHUEMBI BBIYUCIICHUS 3HAUYCHUN JIPOOHBIX BBIPAKEHUN, COAEPIKAIIIX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTs OT omHOW (QOpPMBI 3amHMcH 4Yucesl K Apyrou (mpeoOpa3oBHIBATH
JECATUYHYIO IpOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECSITHUHYIO, B YACTHOCTH B
OECKOHEUHYIO IECATUYHYIO APOOB).

CpaBHUBATH U YHIOPSAIOYUBATH PALIMOHAIBHBIE YUCIIA.

OKpyTasTh YUCIA.

BbINONMHATE NPUKUAKY U OLEHKY pe3ysibTaTa BBIYMCICHHUH, OIEHKY 3HAYCHUMN
YHCJIOBBIX BBIPAKCHWHA. BBHIMOMHATE MEUCTBUS CO CTENCHSIMH C HATYpPaJIbHBIMU
MOKAa3aTeNIIMH.

[IpuMeHATh TPU3HAKK JETUMOCTH, Pa3I0KCHHE HAa MHOXKHTEIN HaTypadbHBIX
YHUCEL.

PemaTte mnpakTUKO-OPUEHTHUPOBAHHBIE 3a/laud, CBS3aHHBIE C OTHOIIECHUEM
BEIIMYMH, TMPOMOPIIMOHAIBHOCTRIO BEIIMYWH, TMPOICHTAMHU, WHTEPIPETHPOBATH
pe3ynbTaThl pelIeHusl 3a7ad ¢ Y4ETOM OTpaHMUYEHUH, CBS3aHHBIX CO CBOWCTBAMU
paccMaTprUBaEMbIX OOBEKTOB.

AJire0panvecKue BbIPAKEeHUsI

Hcnonb3oBath anredpandeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B
Mpoliecce OCBOEHUSI yueOHOro MaTepHala.

Haxomuth 3HaYeHWsT OYKBEHHBIX BBIPOKCHUHA TpU 3aJaHHBIX 3HAYCHHSIX
MePEMEHHBIX.

BrinonHsaTh peobpa3oBaHus 1EI0T0 BBIPAKEHUS B MHOTOWIEH MPUBEICHUEM
MOJ00HBIX ClaraeMblX, pACKPBITUEM CKOOOK.

BeImonmHAT, YMHOXXEHHME OJHOWIEHA Ha MHOTOWIEH ¢ MHOTOWIEHAa Ha
MHOTOYJICH, MPUMEHSITH (POPMYJIBI KBaJIpaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcCymiecTBIATh Pa3I0KEHUE MHOTOWICHOB HAa MHOXKHUTEIA C TOMOIIBIO
BBIHECEHUS 3a CKOOKH OOIIEr0 MHOXKHTEIISA, TPYIIUPOBKH CIaraeMbIX, PUMEHECHUS
hopMyJ1 COKpAIIEHHOTO YMHOYKECHHUS.

[TpumensITh TpeoOpa3oBaHNs MHOTOUJICHOB JJIs PEIICHUS PAa3TUYHBIX 33]a4 U3
MaTEeMaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MTPAKTUKH.



Hcnons30BaTh CBOWMCTBA CTENEHEW C HATypaldbHBIMM IOKa3aTEeISIMU IS
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA

Pemlate nuHEVHBIE ypaBHEHHS C OJHOW IEPEMEHHOH, MPUMEHSA ITpaBUIIa
IIEpEX0/1a OT UCXOJHOTO YPaBHEHUS K PABHOCUIILHOMY eMy. [IpoBepsTh, sABnsercs m
YHUCJIO KOPHEM YPaBHEHHS.

[IpumeHsATh rpaduuecKkue METOAbl MPU PELICHUHN JIMHEWHBIX YPAaBHEHHA U UX
CUCTEM.

[logOupaTe mnpuMepsl TMap 4YHUCEN, SBISIOMIUXCA PEIICHUEM JIMHEWMHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPIMHATHOW IMJIOCKOCTH TpadUK JIMHEHHOTO YpaBHEHHS C JABYMS
NepEeMEHHBIMH, MOIB3YSICh TPpahUKOM, MPUBOIUTH IPUMEPDI PEIICHUS YPABHEHUS.

Pemats cucTeMbl IBYX JIMHEHMHBIX YPABHEHHU C ABYMs MEPEMEHHBIMH, B TOM
quciie rpaduiecKu.

CocTtaBisaTe ¥ pemaTh JINHEMHOE YPABHEHHE UIIM CUCTEMY JIMHEWHBIX YPABHEHUI
[0 YCIOBHIO 33Ja4d, MHTEPHPETHPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJadyu
IIOJIyYEHHBIA PE3YNIbTAT.

DOyHKUUHA

N300paxaTh HA KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIHUE 3aIaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, UHTEPBaJbl, 3alMChIBATh YHCIIOBBIE MPOMEXKYTKH Ha
anreOpanyecKkoMm si3bIKeE.

OTrMeyaTh B KOOPJAMHATHOM IIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpPJIMHATaM,
cTpouTh rpaduku TUHEHHBIX GyHKIMNA. CTpouTh rpaduk GyHKINH Y = [X|.

OnuceiBaTh C MOMOIIbIO (YHKUUMHA M3BECTHBIE 3aBHCHUMOCTH  MEXAY
BEJIMYMHAMU: CKOPOCTb, BPEMS, pACCTOSHHUE, II€HA, KOJHMYECTBO, CTOUMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauth 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMEeHTa.

[Tonumate rpaduyeckuii crocod MPEACTaBICHUS W aHaimu3a HHGOpPMAIIHH,
M3BJIEKATh U UHTEPIPETHUPOBATH MHPOPMALIMIO U3 IpaUKOB PEANbHBIX MPOIECCOB U
3aBUCHUMOCTEMN.

K koHmy oOyuenus B 8 kJjacce o0Oydyaromuiicss TOJXYYUT CIEAYIONINE
IIPEAMETHBIE PE3YJIBTATHI:

Yuciia ¥ BBIYUCTCHUS

Hcnonp30BaTh HaYaIbHBIE TPEACTABIECHNS O MHOKECTBE AEHCTBUTENBHBIX UACEIT
JUISl CPaBHEHUS, OKPYTJIEHUS M BBIYMCICHUN, U300pa)xkaTh JEHCTBUTEIbHBIE YHCIIA
TOYKaMH Ha KOOPAMHATHOM ITPSMOM.

[IpumensTh mOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS, HaXOAWUTH
KBaJpaTHbIE KOPHM, HCIOJIb3Ysl TMPU HEOOXOAMMOCTU KaJIbKYJSTOP, BBIMOJIHSTD



npeoOpa3oBaHmsl BRIPAKEHUH, COAEPIKAITUX KBAAPATHBIE KOPHU, UCTIONB3Ys CBOMCTBA
KOpHEW.

Hcnonb3oBaTh 3amucu OOJIBIIMX W MaJIbIX YHCEN C TOMOIIBIO JECATUYHBIX
npo0eii u creneHelt yucna 10.

AJire0OpanvecKue BbIPaKeHUs!

[IpuMeHsATh MOHSTHE CTENEHW C IEJbIM  [OKa3aTesleM, BBIOIHATh
peoOpa3oBaHusl BEIPAXKEHUHN, COIEPIKAILUX CTEIEHH C LIEJIBIM IMOKa3aTelIeM.

BbINONHATE TOXIECTBEHHbIE MTPeoOpa30BaHus pPallMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE MPaBUJI ACHUCTBUHN HaJ MHOTOUYJICHAMU U alre0pandyecKuMu ApoosiMu.

PacknanpiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumensTh npeoOpa3zoBaHMs BhIPAXKEHUN ISl PEIICHUS] Pa3IMYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXKHBIX ITPEAMETOB, U3 PEATbHOW MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemats nuHeEVHBIE, KBaJpaTHbIE YPAaBHEHUS W pPalMOHAIbHBIE YpPaBHEHUS,
CBOJISIIIMECS K HUM, CUCTEMBI IByX YPaBHEHUI C IBYMS IEPEMECHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIAEA0OBAHNS YPABHEHUM U CUCTEM YPABHEHU, B TOM
YluClie C MPUMEHEHHEeM TpaduuecKkux MpejcTaBiIcHUi (yCcTaHaBIUBaTh, UMEET JIH
ypaBHEHHUE WM CUCTEMAa YPaBHEHUHN PEILICHUS, €CJIU UMEET, TO CKOJIBKO, U MPOYEe).

[lepexoauTh OT c10BECHOU (POPMYITHPOBKH 3a/1a4u K €€ anreOpandecKkoi MoAeu
C TIOMOIIIBIO COCTABJICHUSI YPABHEHUS UM CUCTEMbI YPaBHEHUH, HHTEPIIPETUPOBATD B
COOTBETCTBHM C KOHTEKCTOM 3aJ1auy MOJTYyYEHHbBIA Pe3ysIbTar.

[IprMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB [IJIs CPABHEHUS, OLICHKH, PEIIATh
JUHECHHBIC HEPABEHCTBA C OJTHON NMEPEMEHHOM M MX CHCTEMBI, JIaBaTh TPaPpUUICCKYIO
WJUTIOCTPALIMIO0 MHOXECTBA PEIICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUU

[lorumMaTe ¥ HMCMONB30BAaTh (DYHKIIMOHAJBHBIEC TMOHATUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0OO3HAYCHMsI), OMNPEACNATh 3HaueHHe QYHKIUU TIO 3HAYEHUIO
apryMeHTa, ONpeAesATh CBOMCTBA PYHKIIUU 10 €€ rpaduKy.

Ctpouts rpaduku 351eMeHTapHbIX (QYHKIMA BUA:

y=k/x, y=x2, y=x3,y = [x|, y = VX, OIHCHIBATH CBOICTBA YHCIOBOH (ByHKIIHI
o e€ rpaduxy.

K koHmy oOyuenus B 9 kJjacce o0Oydyaromuiicss TMOJYYUT CIEAYIONINE
MPEAMETHBIE PE3YIIbTATHI:

Yuciia ¥ BBIYUCTCHUS

CpaBHUBATH U YIOPSAI0YMBATH PAIMOHAJIBHBIC U UPpallMOHATBLHBIE YHCIIA.

BrimonasaTe apudMeTnueckne ACUCTBUS ¢ PallMOHATBLHBIMU YHCIIAMH, COUYETas
YCTHBIE M MHUCHbMEHHBIE MPUEMBI, BBIMOJHATH BBIYUCICHUS C UPpalOHAJIbHBIMU
YU CJIaMHU.



Haxonute 3HaueHHs CTENEHEN C LEJIBIMU MOKA3aTEISIMA U KOPHEW, BBIYUCIISITh
3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyraiaTh JACHUCTBUTENIBHBIE YMCIA, BBINOJIHAT, NPUKUAKY pe3yJibTaTa
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIC U KBAAPATHBIE YPABHEHUS, YPABHEHUSI, CBOJSAIINECA K HUM,
npocTeiime JpoOHO-paluOHaIbHbIE YPABHEHUS.

PemaTek cuctemsbl ABYX JIMHEHHBIX YPABHEHU C IBYMS IIEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHUM, B KOTOPBIX OJIHO YPABHEHUE HE SABJISCTCS JIMHECUHBIM.

PemaTe TekcTOBBIC 331291 aNTEOPaNnIECKUM CTIOCOOOM C TIOMOIITHIO COCTABIICHUS
YPABHEHHUS UM CUCTEMBI JIBYX YPAaBHEHUM C IBYMs IEPEMEHHBIMU.

[TpoBOAMTE IPOCTEUIIINE UCCTICIOBAHUS YPABHEHUM U CUCTEM YPaBHEHUH, B TOM
qucjae ¢ NMpUMEHEHHWeM TpaduyecKux MpeacTaBieHUu (ycTaHAaBIMBATh, UMEET JIH
ypaBHEHHE WIIM CHCTEMa YPaBHEHHUM PEILICHHMS, €CJIM UMEET, TO CKOJIBKO, U IIpouee).

Pemiate nuHEHBIE HEPABEHCTBA, KBAJIpaTHBIC HEPABEHCTBA, H300paxaThb
pEILICHUE HEPABEHCTB HA YHCJIOBOM MNPSAMOW, 3alMCHIBATh PEUICHHE C IOMOIIBIO
CHMBOJIOB.

Pemiats cucTtembl TUHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOUYAIOIINE
KBaJI[paTHOE HEPABEHCTBO, M300paxaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YMCIIOBOM
MPSAMOM, 3aIUCHIBaTh PEIICHUE C IOMOIIBIO CHUMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA IPU PENICHUM PA3JIMYHBIX 3a7a4.

DOyHKUUHA

Pacno3naBate (QyHKIMM H3y4eHHBIX BHJIOB. I[loka3biBaTh CXeMaTHYCCKH

pacnoJioKeHre Ha KOOPAMHATHOM MIIOCKOCTH rpa@uKoB GyHKUMNA BUaa: y = kx, y = kx
+b y=kix,y=ax2 +bx+c y=x3 y=1\x y=|x|, B 3aBHCHMOCTH OT 3HaUYCHHUIi
KO3((PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMMA.

Ctpouth W H300pakaTb CXEMAaTHYECKH Tpa@UKA KBaIpPaTUUHBIX (YHKLHM,
OTHCHIBAaTh CBOMCTBA KBAaIpaTUUHBIX (DYHKIUI 1O X rpadukam.

Pacno3naBaTh KBaJpaTHUYHYIO (QYHKIMIO 1O (Qopmyse, NPUBOAUTH MPUMEPHI
KBaJApPaTUYHBIX (DYHKLMI U3 peaibHOM )XKU3HU, (PUZHKHU, TEOMETPHH.

YuciioBble MOCTEA0BATEIbHOCTH U MPOTPeccH

Pacnio3naBaTh apu(MeTHUECKYI0 U T€OMETPUUYECKYIO TIPOrPECCUM TPU PA3HBIX
crioco0ax 3aJaHus.

BbInonHAT,  BBIUMCIACHUS C  HCHOJb30BaHHMEM (GOpMyNl n-TO  YieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI MEPBBIX N YJICHOB.

N300paxaTh 4ieHbl TMOCJIEAOBATENBHOCTH TOYKAMU Ha KOOPAMHATHOM
IIJIOCKOCTH.



Pemars 3aJa4H, CBA3aHHBIC C YN CJIOBBIMHU ITOCIICAOBATCIBbHOCTAMM, B TOM YHUCJIC

3alaydl U3 PEATbHOW JKM3HU (C HCIOJIB30BAHUEM KaJIbKYyJIATOpa, MH(PPOBHIX
TEXHOJIOTHH).

TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
N HanmenoBanu KosauvecTBO 4acoB DJIeKTPOHHbIE
" e pa3iesioB H (undpoBbie)
n/ Konrpoabubie IIpakruyecku
TeM Bcero o0pa3oBaTe/ibHbIE
I padoThI e padoThbI
NMPOrpamMmbl pecypchl
Yucna u
bu6mmoreka [JOK
BBIYHCIICHUS.
1 p 25 1 https://m.edsoo.ru/7f41
alMOHAJIbHBIE 5690
qucia
AureGpanteck bu6mmoreka [IOK
2 27 1 https://m.edsoo.ru/7f41
1€ BBIPAKEHUS 5690
bubmuorexa [JOK
YpaBHeHus u
3 20 1 https://m.edsoo.ru/7f41
HEpaBEHCTBA 5690
Koopaunarsl u bubnuorexa [JOK
4 rpadukH. 24 1 https://m.edsoo.ru/7f41
DyHKIMU 5b90
bu6mmoreka [IOK
IToBTOpEHME U
5 6506 6 1 https://m.edsoo.ru/7f41
000011eHNe 5b90
OBIIEE
KOJIMYECTBO
102 0
YACOBIIO 0 7
[TPOI'PAMME
8 KJIACC
N HanmenoBann KoumnuyecTBo 4acos DJIeKTPOHHbIE
" e pa3iesioB H (uudpoBbie)
n/ Bcer Konrtpoabnbr  IIpakTuyecku
TeM o0pa3oBaTe/bHbIE
I 0 e padoThl e padoThI

NPOrpaMMbl

pecypcbl



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

Yucna u

[MPOT'PAMME

bu6mmoreka [IOK
BBIYHMCIICHHS.
1 15 1 https://m.edsoo.ru/7f417a
KBagparusie R
KOpHU o
Yucna u
BBIUHCIICHHS. bubmuoreka [JOK
2 CreneHsb ¢ 7 https://m.edsoo.ru/7f417a
LEJTBIM 3
MoKa3aTesemM
Anrebpanyeck
bu6mmoreka [JOK
1€ BBIPAKCHHUS.
3 . 5 1 https://m.edsoo.ru/7f417a
KBanpartusiii 3
TpEXUICH o
Anrebpanyeck
bubmuoreka [JOK
1€ BBIPAKCHHUS.
4 15 1 https://m.edsoo.ru/7f417a
AnreOpaunyecka p
s Ipo0b o
YpaBHeHus U
bubmuoreka [JOK
HEPaBCHCTBA.
5 15 2 https://m.edsoo.ru/7f417a
KBagpartusie R
YpaBHCHHUS -
YpaBHeHus U
bubmuoreka [JOK
HEpaBEHCTBA.
6 13 https://m.edsoo.ru/7f417a
Cucremsl o
YpaBHEHUU -
VYpaBHeHMs U bubnnorexa [JOK
7 HEPaBEHCTBA. 12 1 https://m.edsoo.ru/7f417a
Hepasencrsa 8
DyHKIMH. bubnnorexa [JOK
8 OcHOBHBIE 5 https://m.edsoo.ru/7f417a
HOHATHS 8
OYHKIHH. bub6nuorexa [IOK
9 YuciaoBeie 9 https://m.edsoo.ru/7f417a
GyHKIMH 8
ToBTObeHIE 1 bu6mmoreka [IOK
10 P 6 1 https://m.edsoo.ru/7f417a
00o00mIeHme
8
OBIIEE
KOJIMYECTB
O ¢TBO 102 7
YACOBIIO



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KVIACC

[TPOTPAMME

KoanuectBo yacos DJIeKTPOHHbIE
Ne | HaumeHnoBanue
(undposbie)
n/ | pa3sjgesioB H TeM Bcer  Konrpoabn = IIpakrHueck
oOpa3oBaTejibHbIE
I nporpaMmMbl 0 ble padoThI ue padoThbl
pecypcsl
Yucna u
bubmuoreka [JOK
BBIYHCIICHUSI.
1 . 9 1 https://m.edsoo.ru/7f419
JleicTBUTEIbHBIC
dos
qucna
YpaBHeHus u
HEPaBEHCTBA. bubnmoreka [JOK
2 VYpaBHeHnus ¢ 14 1 https://m.edsoo.ru/7f419
OJHOH dog
MepeMEeHHON
YpaBHeHus u
bu6mmoreka [IOK
HEpaBEHCTBA.
3 14 1 https://m.edsoo.ru/7f419
Cucrembl
o dos
ypaBHEHUN
VYpaBHeHus u bubnuoreka [IOK
4 HEpaBEHCTBA. 16 2 https://m.edsoo.ru/7f419
Hepagencrtpa do8
bu6mmoreka [IOK
5 OyHKIUU 16 1 https://m.edsoo.ru/7f419
dos
Yucnosbie bu6mmoreka [IOK
6 IOCJIE0BATENBHO 15 1 https://m.edsoo.ru/7f419
cTH dog
[ToBTOpEHME,
oGoGmeHHe bu6mmoreka [IOK
7 ’ 18 2 https://m.edsoo.ru/7f419
cucTeMaTu3anus
o dos
3HaHUI
OBIIEE
KOJIMYECTBO
102 9 0
YACOB IIO



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

OLHEHOYHBIE MATEPHAJIBI.

KOHTpOJILHO-I/I3MepI/ITeJII)HLle MaTepualbl. 7 xJj1acce
Auredpa

Bxoanasi KOHTpoJIbHAsA padoTa

BapuanTt 1
. 3 2
1. Haitngure 3HaueHue BoipaxeHus: 42 : IZ —15,6+ lg.
2. Pemmre ypaBuenue: a) —2,4x + 0,6 = —4,2; 6) 7 - (2x- 15 = 2,1.
3. Tokapro HyxHO ObLTO crenarh 120 mertaneid, HO oH nepeBbinonHuI wiad Ha 10 %. Ckonbko
JeTajell U3roToBUJI TOKapb?
4. 3a 5kr ToBapa 3armatwin 325py0. Beruucian croumocts 1 1kr 3TOr0 TOBapa.
5. [TocTpoiiTe B KoOpaAuHATHOM TIOCKOCTH npsiMoyroibHUK ABCD, eciin A ( - 1; 3), B (' 1; 3),

C(1;-1), D(-1;-1) u naitnure ero miomaas. (3a eAMHUYHBIA OTPE30K MPUHATH | KIETKY.)

6. Pemure 3anauy. 13 aAByX ropoioB, pacCTOSIHUE MEX1Yy KOTOpbIMHU paBHO 480 KM, HaBCTpeuy
ApyT APYTy OJAHOBPEMEHHO BbleXasld JBa aBToMOOMJsA. Haliiure cKOpocTh BTOPOro aBTOMOOMIIS,
€CIIM CKOPOCTb NepBOro paBHa 50 KM/4 1 aBTOMOOUIIM BCTPETUIINCH Uepe3 4 yaca mocie Bble3a.

Bapuant 2
. 2 5
1. Hailinure 3Hauenue Bolpaxkenus: 36:1——19,8+2—.
2. Pemmre ypaBuenue: a) — 3,6x + 0,8 = —6,4; 0)6 - (3x-0,7) = 4,8.
3. Toxapto HyxkHO ObI0 cnenath 140 meraneit, Ho oH nepeBbnoaHMI Wiad Ha 10 %. Ckonbko
JeTajedl U3roTOBMWJI TOKapb?
4. 3a 25xkr ToBapa 3amnaTuiau 525py6. Beruuciu croumocts 12Kr 3TOTO TOBapa.
5. [TocTpoiiTe B KOOpAMHATHOM MIIOCKOCTH MpsiMoyroiabHUK ABCD, ecin A (- 1;-2), B (- 1;

2), C(2;2), D(2; -2)wuHaiiguTe ero miomaab. (3a eITMHUYHBIA OTPE30K IPUHSTH | KIETKY)

6. Pemure 3anauy. 13 AByX ropoioB, pacCTOSIHUE MEX1Yy KOTOPBIMHU paBHO 625 KM, HaBCTpedy
JpyT IpYTy OJHOBPEMEHHO BBIEXAJW JBa aBTOMOOWIA. Haliaure CKOpOCTh IMEPBOTO aBTOMOOWIISA,
€CJI CKOPOCTh BTOPOro paBHa 60 KM/4 1 aBTOMOOUITM BCTPETHIIMCH Y€PE3 5 4acOB IMOCIIE BhIE3A.

Kputepuu oueHnBaHus:

Ne 3apaHma Ne 1l Ne 2 Ne 3 Ne 4 Ne 5 Ne 6

Konuyecrtso

6annos. 3a
a)0,5

npaBsuibHO 1 1 1 2 2
6) 0,5

BbINO/IHEHHOE

3apaHue

LWkana nepesoaa 6annos B NATMOANNbHYIO cUCTEMY

OueHKa «2» «3» «4» «5»




bann 0-2,5 3-4,5 5-6,5 7-8

KonTpoubnas paéora 3a I monyroaue

Bapuanr 1

4
1. BerancnuTh 3Ha4eHHE BhIpaxeHus 5a — 8c npu a = g , C= —

2. Pemute ypaBuenue: a) 4x - 12,8 = 0;6)7x -9 = 3x+ 7
3. Iloctpoiite rpaduk byakmu y = -2x + 4. [Ipoxoaut im 3101 rpaduk yepes Touky A(3; - 2)?

4. B nepBowM siuke ObLI0 B 7 pa3 00JIbIle aneIbCHHOB, YeM BO BTopoM. Korma u3 nepBoro smyka
B3sUTH 38 aneiabCUHOB, a U3 BTOPOro 14, TO BO BTOPOM SIIIIUKE OCTAIOCh Ha 78 amneibCHHOB MEHBIIIE,
yeM B iepBoM. CKOJIBKO areIbCHHOB OBLIO B KaXKJOM SIIIIMKE TEPBOHAYAIILHO?

x+8 _ x-3
5. Pemre ypaBHeHue: = =

Bapuanr 2

1. Beruucnuth 3Ha4eHUE BhlpakeHust 4x + 7ynpux =-—,y =

R 00| W
S o

2. Pemute ypaBuenue: a) 5x - 7,5 = 0;6)6x-5 = 9 -
3. Iloctpoiite rpadux pynkuuu y = 4x - 2. [Ipoxoaut m 310T rpaduk yepes3 Touky A(-1; - 5)?

4. B xHmxkHOM 1IKady ObUIO B 6 pa3 Oosnblile KHUT, 4YeM Ha nojke. [locie Toro, kak u3 mxada B3suu
46 xHur, a ¢ noaku 18, Ha Mosike ocTaoch Ha 97 KHUT MeHbIIe, 4YeM B mKady. CKOJIbKO KHUT OBLIO
B 1IKa(y 1 Ha MOJIKE IEPBOHAYAIILHO?

2x-3
4

x—2
5. Pemure ypaBHeHue: - =

KoHTponbHaa paborta 3a | nonyrogue

Kputepuu oueHnsaHus:

Ne 3apaHuA Ne1l Ne 2 Ne 3 Ne 4 Ne 5

Konuuecrtso 6annos 3a

npaBuUAbHO 1 1 1 2 2

BbiNOJ/IHEHHOE 3aAadHuUue

LWWkana nepesoga 6annos B nATUO6aNNbHYIO cuctemy



OueHka «2» «3» «4» «5»
bann 0-2 3-4 5-6 7

Hrorosasi kKoHTpOJIbHAsI padoTa
Bapuanr 1

1. Ympocrure Beipaxenue: 15a2b3(—2ab?)°; a3b® - a*b’.

2. Pasnoxute Ha MHOMkuTenu: x2y% — 9y?; 12a’b + 3ab?.

2x-3 5x-3
3.  Pemwmre ypaBHEHue: — t—/= 3.

4.  Pemmte cuctemy ypaBHEHUI: {gx . 16y_= 40
x+ 4y = 4.
5. Tocrpoiite rpaduk pynkuuu y = —x + 6. [1o rpaduky onpenenure:
a) HanOoJIpIIIee M HAaUMEHbIIIee 3HaYeHUsT (YHKIUHU Ha oTpeske [1; 2].
0) 3HaYEHUS MIEPEMEHHO X, pH KoTopeix ¥ = 0; y < 0.
6.  Pewume 3a0auyy. S1XTa mpoXoauT 3a 4 yaca o TEYCHHUIO PEKU TAKOE JK€ PACCTOSTHUE, KAKOEe 3a

5 yacoB IIpOTHUB TequHH.I{aﬁHHTC CO6CTBCHHYH)CKOPOCTB JIOAKH, €CJIIM CKOPOCThb TCUCHUA PCKHU

paBHa 3 KM/4.

Bapuanr 2

1. Vmpocrture Beipaxkenne: (5ab?)*(—=20ba?)>; mn? - n>m3.

2. Pasnoxute Ha MHOXwuTenu: 4x3y — xy3; 5cd3 — 15¢3d.

4x+1
3

3.  Pemmte ypaBHEeHue: t—x + = 4.

. (3x+8y =16
4.  PemmuTe cucTeMy ypaBHEHUIL: {Zx — 4y =36
5. Tlocrpoiite rpaduk pynkuuu y = x — 5. [1o rpaduky onpexnenure:
a) HanOoJIbIIIee U HAMMEHbIIee 3HadeHus1 GyHKIuKu Ha oTpeske [0; 3].
0) 3HaUeHUs MEePEMEHHO X, NpH KoTopsix ¥ = 0; y < 0.
6. Pewume 3a0auy. SIxTa mpoxoaut 3a 4 4aca 1o TEUEHUIO PEKH TAKOE K€ pacCcTOsSHUE, KaKoe
3a 5 yacoB MPOTHUB TeueHHs. HaiiiuTe CKOpOCTh TEUCHHUST PEKH, €CIIM COOCTBEHHAsI CKOPOCTH JIOAKH

paBHa 18 km/4.

Kputepuu oueHunsaHus:

Ne 3apaHuAa Ne1l Ne 2 Ne 3 Ne 4 Ne 5 Ne 6
Konunuecrtso
6annos 3a 1 1 1 1 2 2
npasuabHO




BbiNOJIHEHHOE

3agaHue

LLikana nepeBopga 6annos B NATM6aNNbHYIO cCUCTEMY

OueHKa

«2»

«3»

«4»

«5»

bann

0-25

3-4,5

5-6,5

7-8

1. HaiigunTe 3HAYEHHE YHCJIOBOMC BREIPDAMIeHHA

KonTpoabHas padora no teme ""PanmonanbHbie YucIa

7 5 3
[3ﬁ 2ﬂj - 0,36 + 2§ : 0,95.

2. VopocrtuTe anrefpandyeckoe BbIpAKeHHE

7(2a — 0,5b) — 5(a — 1,5b)

M Haﬁnn're ero 3HadYeHHe IIpHM g =

5

18’

.. x
3. HaiinnTe 3HaveHMe alrefpadYecKoro BRIDAMKEHHA I — —, eCclH

HM3BEeCTHO, UTCO X — pasHOoCTE KBaApaToB uHcena —1.,4 m 1,6, a
Iy — YTpOeHHas noJgycymma guces 2.4 u —1,2.

4., MnuHY OpAMOYIroJLHHKA VMeHBIIHAH Ha 15 % , a ImMHupHuHY yBe-
auguaEa Ha 409% . YVeeaMunJaachk HJIH VMeHBIIHMJIACE ILJOLIANB

OpAMOYIOJBHHEKA H HA CHKOJBKO l'lp(}I.IEHTOB?

5. CpaBHHTe uHcaa a U b, ecan:

72 645
a)a=-3-%= %516
6) a = 0,99, b = %%—
3aganus 1 2 4 5
banner 2 2 2 2
Onenka 5 4 3 2
Bamier 8-9 6-7 4-5 0-3

KonTposbHas paGora no teme "Asredpanyeckue Bpipakenus"

1. YopocTaTe BRIpAXKEHHE, HCHONB3VA (QOPMYILI COKPAINEHHOTO

VMHOBEHHWH:

(2p — 3¥2p + 3) + (p — 2)°.

2, IlpeobpasyiiTe B MHOrOYWIEH CTAHZADTHOI'O BHAA BRIDAYKEeHHEe

(24x%y + 18x%) : (—6x?).

3. HokaxmuTe, 4TO 3HAUYEHHE BEIPDAXKEHHUA

5x® — B(x + 2)(x* — 2x + 4)

He& ZABHUCHT OT 3HAYEHHSA NepeMeHHOH.

4. Pemure ypaBHeHHe (x — 1) — x%(x — 3) = 8.

‘ 3amaHus




Bammer | 1 | 1 | 1 |

Orenka 5
bamner 5

N
)
S}

N
)

KonTpoabHas padora no teme "JIuHeiinbie ypaBHeHus"

L3

I IPOoOCTHTEe BhLIDAReHIA
ay (2a — 36y — (a — b);
6) 5 + 2(x — 1).

L=

ITepmMeTR NPAMOYTOILE RO

DAaBeE
SO BILTE
HamiimmuTe

28 ocna.

Ero

JLILFIEL &

LI P B
JLIIFTELY

T

pEE:N

4 ocna.

LI PFE Y

ani wmd M OB

IIPAMOY DOJIEBEHET EC B .

©

PemMTe YPAaBMEeRA
a) 6x — 10,2 = 4x — 2.2:
6) 15 — (3x — 3) = 5 — 4dx;
B) 2(x — 0,5) + 1 = 9.

D

Ha nepBoil IIoaxe B 3 paza
GOMBLITEe KHMIC, @eM Ha BTopOoii.
Kormga © IIepBoil IO [mepe-
CTABHJN Ha BTopyo 32 MHE-
r, Ha ofbenX MoJAKAaAN HHIAr
CcTaITo MOROBEHY - CHOMABEO
HHHDI ObLIMTO HA MAarIo ITOJIEe
mepBsoHasaIEHO 7T

©

PeimmMTe YPAaBReHe:

Samannsa

—_—
[\
W
~

banner 2 2 3

[\

Onenka 5 4 3

banner 7-8 5-6

KonTpoubnasi padora no teme "Koopaunarel u rpapuxku. @ynkoun"




L

Haiigure 3pavYenHe QyHKIHH
y=15x — 1 opn x = 2. y=6x -3 mpu x = 4.

2]

Ha oxmom ueprexe mocTpoiire rpadm-
KM (QyHEIDH:

y=2x;y=-x+1;y=3. y=-3x;y=x+2;y=-2

©

Haiigwre KOOpPAHHATHI TOUEK Nepece-
yeHHA ¢ OCHMM KOOPIHHAT rpapuia
(hyHKIHH

y=2x+4. y=4x — 4.

4

He BBRIMOJHAA MOCTPOSHMI, HANTHTE KOOD-
MWHATHI TOMKH NepeceYeHHA rpatHros

y=-8x-5uy=3. y=-bx+1uy=-4

(5]

Cpean nmepeuncaeHHBIX QyHKIIMH
y=2x-3,y=-2x,y=2+x,y=1+2x,
i = —x + 3 yramuTe Te, rpadHrn
KOTOPBIX MapajjieabHbl rpadury

(hYHEILHH
y=x-3. y=2x + 3.
3agaHus 1 2 3 4
banner | 3 2 1
OneHka 5 4 3 5
banbl 7-8 5-6 3.4 0-2

Sku1.

KoHTpoJibHO-H3MepHuTeIbHbIE MaTePHAJIbI 8 Kiace
Auredpa

Bxoanasi KOHTpOJILHAsA padoTa

Bapuant 1

7. Ynpocrtute Bbipaxkenue: 15a?b3(—2ab?)®; a3b® - a*b’.

8.  Pasnoxwure Ha MHOXHTenH: x2y? — 9y?%; 12a?b + 3ab?.



2x-3 5x-3
9.  Pemmte ypaBHeHue: — + — = 3.

. (6x —16y =40
10. PemmwmTe cucremy ypaBHEHUM: {ZX tay =4
11. Toctpoiite rpadpux pynkuuu y = —x + 6. Ilo rpaduky onpexnenure:
a) HanOoJIpIIIee M HaUMEHbIIIee 3HaYeHUs (yHKIUU Ha oTpeske [1; 2].
0) 3HaYEHUS MEPEMEHHO X, pH KoTopeix ¥ = 0; y < 0.
12, Pewume 3a0ayy. SIxTa mpoxoauT 3a 4 yaca 110 TEYEHUIO PEKU TaKOE )K€ PacCTOSHUE, KaKOe 3a
5 yacoB mpoTUB TeueHus. Halinure cOOCTBEHHYIO CKOPOCTb JIOAKH, €CIIM CKOPOCTh TEYEHUS PEKU

paBHa 3 KM/4.

Kpurepun oueHuBaHus:

Ne 3apanus Ne 1 Ne 2 Ne 3 Ne 4 Ne 5 Ne 6

KoanuyecTBO

0a/1J10B 32
NPaBUJIbLHO 1 1 | 1 2 2

BbBIINOJTHCHHOC

3aJlaHuE

IlIxana nepeBoaa 6a/JI0B B NATHOAIBHYIO CHCTEMY

Ouenka «2» «3» «“4» «5»
Bbann 0-2,5 3-45 5-6.,5 7-8

KonrposabHasi pagora 3a I moxyroame

Bapuanr 1
4x%y
14x2y2

Nel. Cokpature n1po0b

a’+3ab  7ab—4b?
Ne2. Ynpocture BbipakeHue — :
a-2b a-2b

Ne3. BeiHecute MHOKUTENDb 3a 3HAK KOpHS V 147

Ne4. Beraucoure 114/0,25 — 45+/0,0001 + /900

Ne5. Pemure ypaBHenue x2 = 0,81. Ecau ypaBHEeHHE UMeET HECKOIBKO KOPHEii, TO B OTBETE
3aMUIIATE HAMOOIBIITHA.

Ne6. Beraucmure 5,6 10 -3,2:10+2,5-10

Ne7. Ha pucyHke >KHpHBIMH TOUKaMH IIOKa3aHa [ieHa He)TH Ha MOMEHT 3aKpbITUsI OUPKEBBIX TOPTOB
BO Bce paboune nHU ¢ 17 mo 31 aBrycra 2004 roga. Ilo ropuzoHTany yKa3blBalOTCs YUCIa MECSIIa,
0 BepTUKaIu — IieHa Oappens Hedtu B nosuapax CIHIA. [{ns HarasaHOCTH JKUPHBIE TOYKH HA PU-
CYHKe COeIMHEHbI InHuel. OnpeaenuTe Mo pUCyHKY HAMMEHBIIYIO IIeHY He)TH Ha MOMEHT 3aKphbl-
THSI TOPTOB B YKa3aHHbIN niepuo/ (B posutapax CIIIA 3a 6appens).
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Ne8. CpaBHuUTE 3HAUECHUS BBIPAXKECHUI: %\/ 1325 un % 513

Kpurepun oueHuBaHus:

Ne 3aganns Nel Ne2 Ne3 Ne 4 Ne S Ne 6 Ne7 Ne8
KoangectBo
02J1JI0B 32
NPaBHIbHO 1 1 1 2 2 1 1 2
BBINOJIHEHHOE
3aJaHHe
IIxana nepeBoaa 6a/1/10B B NATHOAJILHYIO CHCTEMY
Onenka «2» «3» «“4» «5»
Bbann 0-4 5-7 8-9 10-11
IIpomexyTouHas aTTecTanus
1. BolucnuTe 3HaueHue Beipakenus 5+ 1071+ 21073 + 1-107%

2. YupocTuts: a) 2«/5—«/E+\/§;6)\/§;6\/§;B) %\/3_5\@

NG

101
3. IIpencraBbTe BEIpAKEHHE — - — B BHJIC CTETICHH C OCHOBAHHEM X.
1) x40 2) x*0 3) x13 4) x~13
4. Pemmure ypasnenue 2x% —x — 1 = 0.
2

a+3) 2a+6
5. BreImoHUTE nejteHune: ( ) '

a+2 a -4
6. Pemnre HepaBeHCTBO x(x - 2)— x?=5-3x
7. Jlns kaxxaoro rpaduka yKakuTe COOTBETCTBYIOLIYIO eMy () YHKIUIO

1

o

3 4
i i / f
_ 1 | ¥ g




2 2 3
A y=—. b.y=2x B.y=—x y=x-2
X
A b B r
8. MotopHas noaKa nponuia 36 KM 10 TEYSHUIO PEKH U BEPHYJIACh 00paTHO, HOTPAaTHB Ha BECh

nyTh 5 yacoB. CKOPOCTh TE€UEHHUsSI peKH paBHA 3 KM/4. HaiiuTe CKOpOCTb JIOAKH B HEMOABMKHON

BOJIE.

Kpurepun onenuBanus:

Ne 3apanus Nel Ne 2 Ne3 Ne 4 Ne 5 Ne 6 Ne7 Ne8
KoanuecTtBo
02J1JI0B 32
NPaBUJIbLHO 1 2 1 | 2 1 2
BLINOJTHEHHOE
3ajaHue
Ikana nepesoaa 0a/1/10B B NATHOAJIBHYIO CHCTEMY
Onenka «2» «3» «“» «5»
baaa 0-4 5-7 8-9 10-11

KonTtpoabsnas padora Nel

Nel. HaiiguTe 3HaueHHEe BBIPAKEHHUS:

1
a) 0,5V1600 - £ 36 ; 6)+/0,25 - 81 ;

B) V62 - 28 ; r)m-ﬁ-g.

Ne2. Ynpocture BblpaxkeHHeE:

a) TV2-3V8+4V18; 6)(V90-v40)-V10;
B) (3V5 - 2)?; r) (2V3 +3V5)(2V3 - 3V5).

Ne3. TIpencraBbTe B BHIE CTENIEHH C OCHOBAHHEM d BBIPAKEHHE:
a)a -a’; 6)a':a; B)(d)? d*

Ned. Vipoctute Beipaxkenue 0,8a''h14 - 1,2a8p1¢ .



NeS. Haiinure 3HaueHHE BBIPAKEHUS:

778.779
7-16

a) 23+67; 0)
Ne6*. Beraucaure:
—5.2778

D) (21667 )+ (362)!: 6) T

Kpurtepuu onenuBanus:

Ne zamanusa Ne 1 Ne 2 Ne3 Ne 4 Ne 5 Ne 6
KoauuectBO
0a/1J10B 32
NPaBHIbHO 1 1 1 1 2 2
BBINOJTHEHHOE
3a/1aHue
Ikana nepesoaa 0a/1/10B B NATHOAIBHYIO CHCTEMY
Ounenka «2» «3» «4» «5»
Bann 0-25 3-45 5-6,5 7-8
KonTtpoabnas padora Ne2
e 1. Coxparure apobb:
75b%c8 2b Tx-Ty
a . ﬁ - B St g -
) 50b%ct’ ) b2-9b ' x?—y?
® 2, Ilpeacraebre B BHjae ApoOu:
3b+7 b2-5 1 1 5— 4y 4
E.- — . ﬁ S— X E L]
) 3b p2 7 ) dp+q 4dp-q’ ) y2nﬁy+b’_ﬁ‘
12p° ¢
e 3. Halinure 3HaueHuHe BBHIDAKEHUSN “E 3p mnpm
p= _'0’355 q= 28-
4. YopocTuTe BeIpa)keHHe
4 2 2y 10
¥ o¥-5 25 ,-25
5. IIpy HaKHX HeaBIX 3HAYEHHAX X HABJAECTCH HEJBIM
YHUCJIOM 3HAYEHHE BhIpaKeHUsd
(32-1)*-62+6 o
x
Kpurtepun ouennBanus:
Ne zamanua Nel Ne2 Ne3 Ne 4 Ne 5
Koau4vecTBo 6215108 32
NPaBUIbHO 1 1 1 2 2

BBIITOJTHCHHOC€ 3a/I1aHHUE




IIkana nepeBoaa 6a/1/10B B NATHOAIBHYIO CHCTEMY

Onenka

«2»

«3»

«“4»

«5»

Bana

0-2

3-4

5-6

KonTpoabHnasi padora Ne3

B

ko3 punmeHT a.

5.

JUTMHBI CTOPOH NPSAMOYTOJIbHUKA.
Kpurepun onenuBanus:

Pemnte ypaBuenue a) 5x% + 10x = 0. 6) 9x*> -4 =0.
Pemnte ypaBHenue x> — 7x + 6 = 0.

Pemnre ypaBuenue 2x> +3x +4 =0,
. OpauH u3 KopHel ypaBHenus X2 + ax + 72 = 0 pasen 9. Haiinure apyroii KopeHb u

[TepumeTp MpAMOYTrOIBHUKA PaBeH 26 cM, a ero miomans — 36 cm?. Haiigure

Ne 3apanus Ne1 Ne 2 Ne 3 Ne 4 Ne 5
KouanuyecTBO 6a/1510B 32
NMPaBUJILHO 1 1 1 2 2
BBITIOJIHEHHOE 32/IaHHe
IIkaja nepeBoaa 6a/1J10B B NATHOAIBHYI) CHCTEMY
Onenka «2» «3» «4» «5»
bana 0-2 3-4 5-6 7

KonTtpoubnas padora Ne 4

:
1) 3a — 4b;
2 f—r{;
)b
2
%) Sa-—-4
2

{

3{.

X+ 8

1 7

Tx+5y=19
4x—-3y=5

6x—8>-3(x—-2)
4(x+5)>9x-7

14

Pemnre cucremy ypaBHEeHHH

Pemmnre cucremy HepaBeHCTB

. Haiiiure MHOKeCTBO pellIeHuil HepaBeHCTBA:
1)3x—-5(6 - x) 2 6 + T(x - 4);
2)(x-9(x+3)< 9+ (x-3)%

3) x+4 x-8 <

Iauo: 2< a < Tu3 < b<4. Ouesnre 3HaYEeHNE BHIPAKEHNA:




5. Pemmre 3agauy. U3 nByx céin, paccTossHHE MEXIY KOTOPbIMU paBHO 20 KM, OZTHOBPEMEHHO
BBIIIIJIM HAaBCTpeUy ApYr APYry JiBa MEIIEeX0Ja U BCTPETUIMCh Yepe3 2 4 MOocie Havyalla IBHKEHUS.
Haiigure cKopocTh Kak0ro Memexoa, €Ciau U3BECTHO, YTO MEPBBIN NEMEX0 ] MPOXOANT 3a 4 4 Ha
12 kM GoJbIIe, YeM BTOpOi 3a 3 d.

Kpurepun oueHuBaHus:

Ne zamanusa Nel Ne2 Ne3 Ne 4 Ne 5

KoanuecTBO 60a/1510B 32

NPaBUJIBHO 1 1 1 2 2

BBIIIOJIHCHHOE€ 3a/I1aHHE

HIkana nepeBoaa 6a/1J10B B NATHOALILHYIO CHCTEMY

Ouenka «2» «3» «4» «5»
Baaa 0-2 3-4 5-6 7
9 kJj1acce

Cnenudurkanusi BX0JHOH KOHTPOJIbHOI PadoThI

IO AJITEBPE 9 KUIIACC
L Hasznauenue padoomeol.

PaGoTa HanpaBiieHa Ha BBISIBIICHUE YPOBHS OBIAJCHUS ydaluMucs 9-ro kiacca
MOHSATUIHBIM aIIapaToM Kypca anreOpsl 3a 8 KJlacC B COOTBETCTBUU C paOOUUMHU
porpaMmmMamu

2.Cmpykmypa u cooeprcanue KOHMpPOAbHOU padombsl
KontponbHas paboTta mpeicTaBieHa B IByX BapHaHTaX.

Pabota cocrout u3 2 yacteit. Becerol0 3aganuii, u3 KOTOpbIX 7 3ajaHUI B IEPBOM
TE€CTOBOW YaCTHU U 3 3aJIaHUsI C pa3BEPHYTHIM OTBETOM BO BTOPOM YACTH.

3. Xapaxmepucmuxa 3a0anuil.

Yacth nepBasi HarpaBJieHa Ha MPOBEPKY JTOCTUKEHHS YPOBHs 0a30BOM MOATOTOBKH.
OHa coepXUT 3a1aHus C KPAaTKUM OTBETOM.

C nmoMoIIbIO 3TUX 33JaHUN NPOBEPSAETCS 3HAHUE U TIOHUMAHHE BaXKHBIX 3JIEMEHTOB
coziepkaHusl (MOHATHI, UX CBOMCTB, NPUEMOB PEIICHUS 3a7a4 U T.1.), BIaJcHUE
OCHOBHBIMH aJITOPUTMAMH, YMEHUE TPUMEHHUTH 3HAHUS K PELICHUIO
MaTeMaTHYECKHX 3a7a4, HE CBOJSIIMXCS K MPSAMOMY IIPUMEHEHUIO AITOPUTMA, a TaK
YK€ MPUMEHEHUE 3HAHUM B MMPOCTEUIINX MPAKTUYECKUX cuTyauusx. [Ipu
BBITIOJIHEHNUH 33JaHUI NIEPBOU YaCTH y4aluecs J0JLKHBI IPOAEMOHCTPUPOBATH
ONPENEIIEHHYIO CUCTEMHOCTh 3HAHUM U IIUPOTY NPEACTABICHUN, YMEHNE
NEPEXOJIUTH C OJJHOTO MATEMATUYECKOTO S3bIKa HA APYrOM, y3HABATh CTAaHAAPTHBIC
3a/layu B pa3HOO0pa3HbIX (POPMYIUPOBKAX.



Yactp BTOpas HanpasieHa Ha UG depeHInPOBAHHYIO TPOBEPKY MOBBIIIEHHOTO
YPOBHSI BJIaJICHUS] MaTEPUATIOM.

Bce 3aganus 3TON 4aCTH HOCAT KOMIUIEKCHBIN XapakTep. OHU MTO3BOJISAIOT
MIPOBEPUTH BlIaJIcHUE (POPMAILHO-OMIEPATUBHBIM aIreOpandecKiM armapaToM,
CIOCOOHOCTh K MHTErPally 3HAHUM U3 PA3JIMYHBIX TEM HIKOJIBHOTO Kypca, BIaJCHHUE
HCCIIEIOBATEIbCKMMH HABBIKAMH, a TAK)KE YMEHHUE HAUTH U IPUMEHHUTD
HECTaHJapTHbIE TPUEMBI paccykaeHui. [Ipy BBIOTHEHUH BTOPOIl 4acTh paboThI
ydaluecs JOJDKHBI IPOJAEMOHCTPUPOBATh YMEHHE MAaTEMATHYECKU TPaMOTHO
3aMucaTh peleHue, MPUBOJIsA IPU 3TOM HEOOXOUMBbIE MOSICHEHNUS 1 00OCHOBAHUS.

Cneyugpuxkayun 3a0anuii:
1 vacmo
- pallMOHAJIbHBIC IPOOH.
- IEUCTBUS C pallMOHATILHBIMU JIPOOSIMU
- KBaJIpaTHBIC KOPHU
- KBQJIpaTHOE YpaBHEHHUE
- HEPaBEHCTBO
- CTEICHB C IIEJIBIM ITOKa3aTelIieM
- 3JIEMEHTHI CTATUCTUKH
uacmo
- BBIpQXKCHUE C IEIBIMHU TIOKA3aTeIIMU
- YMHOXCHHE PallMOHATBHBIX APOOCH
0 - 3a/7]a4a Ha IBKEHHE

N NSNS RN W N

4. Bpemsa evinonnenusn padomel.

Ha Beimonnenne pabotel oTBoaUTCS 1 ypok (40 MUHYT).

5.0uenka evinoinenus omoenbHbvIX 3a0aHULL U pAOOMbBL 8 Ye10M.
Kpurepun ouenuBanus:

Kaxnomy 3aganuto nepBoit yactu BeicTaBisgercs 1 6ani. 3aganust Homep 8 U 9
orieHuBaroTcs B 2 Oamia. 3amanue Homep 10 onieHuBaeTcs B 3 6aa.

[Ipu ouieHMBaHUU pE3yJIbTATOB KOHTPOJIBHOM pabOThl Oailibl, HAOpaHHBIE yHaIIUMCS,
CYMMUPYIOTCSI, @ 3aT€M BBIBOJIUTCS OLIEHKA:

- ot 11 go 14 6a1310B - «5»;
- ot 8 10 10 0as10B - «4»;
- 0T 5 10 702,1710B - «3»;

-otT 0 10 4 0aJLJ1I0B - «2»



Jlemoncmpayuonnslit gapuanm 6xo00HOU KOHMPOIbHOU padombol
Bapuanm 1

1 9ACTh

Omeemamu K 3a0anuam 1-7 a61a10mca Yucio uiu nociedo6amenbHocms yugp, komopule
cnedyem 3anucams 6 b/IAHK OTBETOB Ne 1 cnpasa om nomepa coomeencmeayouiezo
3a0anus, HaUUHas ¢ nepeoil kKiemouxku. Kaxcowtii cumeon (yugppy, munyc unu 3anamyo)
nUWU 8 OMOENbHOU KllemouKe.

1 a?-16b?
YnpocTtu BelpakeHne: ————
a—4b
1) a—4b 3) a+4b
2) a+ 16b 4) 4b — a
2 ab a?
Broinonnu genenne: —:—
5 "10b
1) a 3) al
2 50
2) 2b? 4) b?
a 2a

3 Haiiau 3Hauenne Boipaxenns: V5 - V20

4 Pemm ypaBHeHue. B oTBeTe 3anuim MEHbIIUNA KOPEHbD.
x2+6x—16=0

S5 T'ne nzo0paxkeHo pelieHrne HepaBeHcTBa 2x — 3 > 6 ?



o
[S1[=]
[ST[T-]

1 2 3 4
6 1
HpG,Z[CTaBB I[p06b F B BUAC CTCIICHU C LCJIBIM OTPULIATCIIbHBIM IIOKAa3aTCIICM:

1) 1172 3) 11

2) 1171 4) 1173

7 B tabnuiie npuBeAEHBI TaHHBIE O pa3Mepe MPEMUH, BBIIIJIAYEHHBIX COTPYIHUKY
B 2018 1 2019 rogax. Kakyto B cpelHEM NPEMUIO 3a KBapTall IMOTy4dall
coTpyaHuk B 2018 roay?

I kB. 1T kB. I1I kB. IV kB. [ KB. II KB. I1I kB. IV kB.

2018 2018 2018 2018 2019 2019 2019 2019
MpeMuA, 16 56 11 21 17 67 9 35
ThIC. pyb.

2YACTh

Ilpu evinonnenuu 3a0anuii 8-10 ucnonnzyic BJIAHK OTBETOB M 2.

Chauana ykasicu HOMep 3a0aHUs, A 3aMeM 3anUuiU €20 peuienue u Omeem.
Huwiu yuémko u pazoopuusgo.

8 VYmpoctu BepaxxkeHnue:

x—10
x 4 . x - 5
9 BrInoJiHKu IEUCTBHE:

a+4 8a
4a a®-—16

10 Pemwu 3amauy:

JIBa aBTOMOOMJISE OTHOBPEMEHHO OTMPABIISAIOTCS B 560 — KMIIOMETPOBBIN
npoOer. [1epBbiii e1eT co CKOPOCThIO, Ha 10 KM/4 OobIIIEH, YeM BTOPOM, U



npuObIBaeT K puHUIy Ha 1 yac panblie Broporo. Haliu ckopocTs nepBoro

asTomMoOmst. OTBET Iai B KM/4.

Bapuanm 2

1 YACTh

Omeemamu K 3a0anuam 1-7 aenaromea uucio uiu nociedosamenvHocms yugdp, komopule
cnedyem 3anucams 6 bB/IAHK OTBETOB Ne 1 cnpaga om nomepa coomeemcmayou,ezo
3a0anus, HaUUHaA ¢ nepeoil Kiemouku. Kaxcowtii cumeon (yugppy, munyc unu 3anamyro)

RUWMU 8 OMOETIbHOIL K/1IemOUKe.

9x2—4y?
1 Y1pocTu BbIpaKEHUE: X
3x-2y
1) 3x — 2y 3)
2) 3x + 2y 4)
2 ab? b
Broinmonnu nenenne: —:—
3 6a
1) 2a%b 3)
2) b3 4)

18

9x + 4y

2y — 3x

N| S

3 Haiinu 3HaueHue Boipaxenus: 7 - V28

4 Pewmn ypaBHeHME. B 0TBETE 3anMIIM MEHBIIUN KOPEHB.

x> +4x—-5=0

5 T'ne nzobOpaxkeHo perieHrue HepaBeHcTBa 3x — 8 < 2 7




w|3
wig
wig
wig

1 2 3 4
1
6 [IpencraBp 1poOb — B BUJIE CTETIEHH C IEJIbIM OTPUIIATEILHBIM [OKA3aTENIEM:

1) 74 3) 773

2) 774 4) 73

7 B tabauiie npuBeaeHBI JaHHBIC O TIpojake apTomobuiiei B 2018 u 2019 romax.
CKoJIbKO B cpefiHEM aBTOMOOMJIEH npoaaBanoch 3a kBaptai B 2018 roay?

I kB. II kB. 11T kB. IV kB. l1kB. I ke. II1 kB. IV kB.
2018 2018 2018 2018 2019 2019 2019 2019

KOM-BO 72 88 77 99 89 115 96 124

2YACTh

Ilpu eévinonnenuu 3ao0anuii 8-10 ucnonwvzyit BJIAHK OTBETOB M 2.

Cuauana ykasicu HOMeEp 3a0aHUA, A 3aMeM 3ANUUIU €20 PeuleHue U Omeem.
Huwu yuémko u pazoopuuso.

8 VYmnpoctu BelpaxkeHue:

(4b)
=9 . b5

9 BEIOJIHA IEUCTBUE:

m—8_m2—64

5m = 15m?2

10 Pemmu 3agauy:

JIBa BemocuneanucTa OJJHOBPEMEHHO OTIPABISIOTCS B 224 — KUJIOMETPOBBII
npoOer. [1epBbIii €T CO CKOPOCTHIO Ha 2 KM/Y OOJIbIIIeH, Y4eEM BTOPOU, U
npuObIBaeT K GUHUITY Ha 2 yaca paHbliie BToporo. Haiinu ckopocth
BEJIOCHUTICIUCTA, NpHUIe/Iero K ¢unuiny BTopeiM. OTBET J1aii B KM/U.




Kuarwouu Kk BXOJHOH KOHTPOJILHOM padoTe:

Bapuanum 1
Homep 1 2 3 4 5 7 8 9 10
3a0anus
Omeem 3 2 10 -8 1 26,5 2 |80
x° | a—4| K
Bapuanm 2
Homep 1 2 3 4 5 7 8 9 10
3a0anus
Omeem 2 I 14 -5 3 84 16p% | 3m |14
m + 8 | km/4

KoHTpo/bHO-N3MepHUTeNIbHbIE MATEPHABI

JJIsl IPOBEACHUS] AIMUHUCTPATHBHOM KOHTPOJIbHOM padoThl 1o ajaredpe 3a 1 moayrogue B 9
KJ1acce.

CTpyKTypa KOHTPOJIbHOI PadoThI
Kaxxpiii BapyaHT KOHTPOJIbHON paboThl COCTOUT U3 5 3ananuil (1 3agaHue ¢ KpaTKUM OTBETOM U 4
3aJlaHus C Pa3BEPHYTHIM OTBETOM). 3amaHusl 1-3 UMeroT 6a30BbIN YPOBEHD CII0OKHOCTH, 3a1aHus 4,5
—IIOBBILIEHHBIN YPOBEHb.
Bpemsi BbInoJIHeHHs pa0oTHI
Ha BbinonHenne pa®oTbl oTBOAUTCA 45 MUHYT.
CucremMa oneHMBaHUS 3aJaHUH M padoThI B LIEJI0M
BepHoe BbImonHeHNE Kaxx10r0 U3 3aganuii 1,2,3 onennBaercs B 1 Gan.
Brmonnenue 3amanuii 4 u 5 onenuBaetrcs ot 0 0 2 6aJUTOB B 3aBUCHMOCTH OT TIPABUIBHOCTH H
MIOJIHOTBI PELLIEHUS.
MaxkcruManbHBIH NEPBUYHBIN Oals 3a BBINOJIHEHNE BCell paboThl — 7 OaiioB.
OtMmeTka no «2» «3» «» «S5»
nATHOANTBHOM HIKase




| Mepauunbie 6amisl | 0- 2 Ganos | 3-4 Gamna | 5-6 Gannos | 7 Gamos

1 BapuanT
1.YcTaHOBMTE COOTBETCTBME MeXAy OYHKUMAMM 1 UX rpadukamm.
GYHKLMM
A)y=§x+2 B)y = —4x? + 20x — 22 B)yzi
FPA®UKU

1) i 2) ’ 3) 'T'l
I
= u
- |
L =1 L o =
0

x 1] E3 0] 1 x

1

|

1
|
1
1

x
u
!
1.

2. Haiijure o6macTs onpenesienns Gynkmun: y = vVx — 4 +vV9 — x
2
x2-x-20
3. Pemnte HEpaBEHCTBO: T <0
4. Pewwute 3aga4vy: Cymma KaTeToB NPAMOYrO/IbHOMO TPEYro/ibHMKA paBHa 49 m, a ero runoTeHy3a pasBHa
41 m. Hangute nnowasb TPeyrosabHMKa.

5. NoctpoiTe rpadmk GyHKUUN y = {xz —4x+5, ecmx 21,
' x+1, e x < 1.
Onpenenute, NPy KakMX 3HAYEHUAX M NPAMAA Y = M UMeeT C rpadKOM POBHO ABe 0bLLMe TOUKM.

2 BapmaHT
1.YcTaHoBMTE cOOTBETCTBME MEXKAY QYHKLMAMM U UX FpaduKamum.

OYHKLUU
A)y=§ B)y=x+1 B)y=2x2+14x + 24
rPA®UKA
1) ) 2) 4 L 3) )

—_———

2. Haiinure o6macts onpenenenus Gpyukuun: y = Vx + 11 —+v5 — x
x%—4x—12 >0
x—9
4.Pemmre 3anady: Pa3HOCTh KaTeTOB MPsIMOYTOJIBHOTO TPEYToJIbHUKA PaBHA 23 1M, a €T0 TUIIOTEHY3a paBHa
37 nM. Haiinute nepumeTp TpeyroiabHUKa.

5. Moctpoiite rpaduk GyHKUUN y = {xz —6x+6, ecmx =2,
’ — 4, ecnu x < 2.
OnpepennTe, NPY KakMX 3HAYEHUAX M NPAMAA Y = M UMeeT C rpadUKOM POBHO ABe obLime TOUKMU.

3. Pemnte HEpaBEHCTRBO:



OTBeTHI HA 3aJaHUS.

1 2 3 4 5
1 BapuanT 213 [4;9] (—o0; —=7) U [—4; 5] | 180m* m=1, m=2
2 BapHaHT 132 [—11; 5] [—2;6] U (9;+) |84 mm m=-2, m=-3

Kpumepuu oyenuganusa zadanusn Ned

3ajaya peneHa NpaBuiIbHO 2 das1a
Jlomnyl1ieHa BEIUMCIUTENbHAS OLINOKA, C €€ YIETOM PElleHUE TIOBEACHO /10 1 6ana
OTBETa

Hpyrue ciyyan 0 6a/1;10B

Kpumepuu ouenuseanua 3adanus Ne5

I"'padik MOCTPOEH BEPHO U BEPHO HAlIEHO 3HAUCHUE TapaMeTpa 2 6anna
I'paduik MOCTPOEH BEPHO, HO HE HAlICHO 3HAYCHHE NTapamMeTpa m 1 6ana
pyrue cinyqan 0 6a,1710B

UToroBas KOHTpoO/abHAA paboTta no matemaTtuke B 9 Knacce Bapuant 1

UHCTPYKLUMA NO BbINOJIHEHUIO PaboThl

Ha Brimonnenue paboTel Mo MatemMaTuke Jagtcst 90 MUHYT.
Pabora coctout u3 2-x yacreil.

Yacrtb 1 cocrout u3 14 3aganuii ¢ pa3BepHyTbIM OTBETOB

Yacrb 2 cocTouT U3 4 3a1aHNH C pa3BEPHYTHIM OTBETOM

CoBeTryeM BBINIOTHATH 3a/1aHUsI B TOM MOPSIIKE, B KOTOPOM OHU JIaHbl. J{J1si 5)KOHOMUU BpEMEHU
MPOMYCKANTe 3a/laHne, KOTOPOe He yAa€TCsl BBHIMIOJHHUTH Cpa3y, M MEPEXOIUTE K CICAYIONMEMY.
Ecnmu mocne BeimonHeHus Bcel paboTel y Bac ocranercss Bpemsi, Bbl MoxeTe BepHYTbCS K
MIPOITYIIIEHHBIM 3aJaHUsgM.
[IpaBuUnbHBIN OTBET Ha KAXKIOE 3a/IaHWE YacTH | OIEHWBAETCS OJHHUM 0ajuioM. 3ajjaHue YacTu 2
onieHuBaercs 2 6amiamu. [ToctapaiiTech BBIMTOIHUTH KaK MOXKHO OOIIbIIE 33JaHUI U HAOpaTh Kak
MOHO Oosbinie 6amtoB. OT 3Toro Oyzaer 3aBuceTh Bara orenka.

bamier MeHee 5 5-13 14 - 15 16-22
OrMmeTKa 2 3 4 5




o 17 11, _ 17
Haigute 3HaveHue BbipaxeHusa (_ +_) X _

26 13 6

Ha KOOp,CIMHaTHOﬁ I'IpﬂMOﬁ OTMEYEHbI TOYKU X, €, Z.

z ] x
Kakaf 13 pasHocTen z-x, z-y, X-y NONOXKUTENbHA?

1) zx
2) zvy
3) x-y
4) HV 0p[Ha U3 HKX

Kakomy 13 cneayromx BblpaxkeHu npum ntobbix 3HAa4YEHMAX N PaBHO Npou3BeaeHue
8217
1) 16n
2) 23n
3) n+3
4) 8n+1
Haliaute KopeHb ypaBHeHUa 2= 2
x—=5

HaHbl 6 uncen. Kaxkgoe cneaytowee ymcno 6onblle npeaplgywiero Ha 4. Hangute
nocnegHee WeCToe YACI0, eCam nepsoe Yncao pasHo 10,3.

o 1 x+6 1
HaiiauTe 3HaueHMe BbIpaskeHUa _ —  npux =32, y =_
X 6xy 9



10.

11.

12.
13.

14.

15.
16.

17.

18.

CnopTUBHbIN MarasvH NPoBOAMT akumto. Jliobaa ¢yt6onka ctomt 300 pybnei. Mpu
nokynke Ayx GyT60n0K — ckuAKa Ha BTopyto 70 %. CKonbKo pybnei npuaetca
3annaTUTb 3a NOKYNKY AByX GyTHONOK?

Ha Kakom pucyHKe M306parKeHO MHOXKECTBO pelleHui HepaBeHcTBa 81x2 > 16 ?

1)

L - 3} SLLLLLLL, 7l

E=E

2) 4)

'S
© |
© k=&

B cpegHem Ha 75 KapMaHHbIX GOHapPMKOB, NOCTYMMBLUMX B NPOAAXKY, NPUXOANTCA
0EeBATb HeMcnpaBHbIX. Halnante BepoATHOCTb TOro, YTO BblOpaHHbLIN Ha yaady B
MarasnHe pOHAPUK OKAXKETCA UCPABEH.

B cTpouTenbHoin prpme cTOMMOCTb ¢ (B py6.) yKNaaKM TPOTyapHOM NANUTKM Ha
AOPOXKKaX ropoAcKOro napka paccuntoiBaetca no popmyne ¢ = 18100 + 120n, rge n—
KONMYEeCTBO KBaAPATHbIX METPOB, KOTOPbIE HYXHO YN0XUTb. Monb3yAcb 3TOM
bopMyIoN, paccumnTanTe CTOMMOCTb YKNAAKM Ha Ha naowaab 60 m2. OTBET yKasKuTe B
TbiC. pyb.

B TpeyronbHuke ABC nssectHo, yto AB = BC, yron ABC paseH 102°. Haingute yron

BCA. OTBeT palite B rpagycax.

HariguTe pagnyc oKpy*KHrocT1, BNIMCAHHOM B KBaApaT, NepuMeTp KOTOPOro paBeH 6.
HaliguTe 6onbwnii yron pasHobeapeHHom Tpaneunn ABCD, ecamn anaroHanb AC
obpasyeT c ocHoBaHnem AD 1 6okoBoI cTopoHOM AB yrabl, pasHbie 19° n 54°
cooTBeTcBeHHO. OTBET AaiTe B rpagycax.

Ha KnetuaToit 6ymare ¢ pasamepom KneTkun 1x1 nsobpaxeH TpeyronbHUK ABC. Halgute
naouazb 3TOro TpeyroabHUKa.

B
/
/

|

/

/

Pewwure ypasHeHne x* = (4x — 5)?

PacctoaHue mexay npuctaHamu A u B pasHo 60 Km. U3 A B B no TeyeHuto peku
OTMPaBMACA NOT, 3 Yepe3 Yac 33 HUM OTNPABMAACb MOTOPHAA N04Ka, KOTopas, NpubbIB
B NYHKT B, ToT4ac noBepHyna ob6paTHO 1 BO3BPaTMIACh B A. K 3TOMYy BpeMeHU NAoT
npowen 30 Km. HalnanTe cKkOpoCTb N104KM B HEMNOABUXKHOMN BOAE, EC/IN CKOPOCTb
TEUYEHUA PEKN paBHa 5 Km/u.

PaccToAaHMe OT TOUKM NepecevyeHnsa gnaroHanei pomba 4o o4HOM U3 ero CTOpoH

pasHo 15, a ogHa ns gmuaroHanei pomba pasHa 60. Hangute yrabl pomba.
buccekTpucol yrnos C n D napannenorpamma ABCD nepecekatotca B ToOUKe K CTOPOHbI
AB. Jlokaxute, uto K — cepeguHa AB.



UTorosas KOHTpoAbHaA paboTta No matemaTuKe B 9 Knacce BapuaHr 2

MHCTPYKUMA NO BbINOJIHEHUIO PA6OTDI

Ha Beimosnenue paboTel o matemaTuke qaércst 90 MUHYT.
PaGora cocrout u3 2-x yacteu.

Yacrtb 1 coctouT u3 14 3aganuii ¢ pa3BEpHYTHIM OTBETOB

Yactb 2 cocToUT U3 4 3a7aHUid C pa3BEpHYTHIM OTBETOM

CoBeTryeM BBINOIHATH 3a/1aHUSI B TOM MOPSIIKE, B KOTOPOM OHU JaHbl. [[7151 SKOHOMUH BpEMEHHU
IIPOIYCKAUTE 3aJaHue, KOTOPOE HE YAAETCS BBIIOJHUTH CPa3y, U NEPEXOJUTE K CIEAYIOLIEMY.
Ecnu mocne BeimonHenus Bcel paboTel y Bac ocranercss Bpems, Bbl MoxeTe BepHYTbCS K
IIPOITYILIEHHBIM 3a/IaHUSM.
[TpaBWIBHBIN OTBET Ha KaXI0€ 3a/IaHNE YacTH | OIIEHWBAETCS OAHUM OaJioM. 3aJaHHe 9acTH 2
oueHuBaercs 2 6amtamu. [locTapaiiTech BBIOIHUATH KaKk MOKHO OOJIbINE 33JaHUI M HAOpaTh KaK
MO>KHO Oosbiie 6annoB. Ot 3Toro Oyner 3aBuceTh Baia oneHka.

Bamner MmeHee 5 5-13 14— 15 16-22
OT1MmeTKa 2 3 4 5

o 17 1 2
1. HanauTe 3HayeHue BblpaxkeHusa ( —__) X __
10 20 15

2. Ha KoopaMHaATHOW NPAMOI OTMEYEHbI TOUKN p, q, .

p q r
Kakan 13 pasHocTen g —p, r—q, p—r otTpuuaTtenbHa?

1) g-p
2) rq
3) p-r
4) HW oAHa U3 HUX

3. Kakomy u3 cneayowmx BbipaxKeHM Npun A10bbix 3HaYEHMAX N PaBHO NpPou3BeaeHNe
49 - 777
1) 72n
2) 49n
3) 7n+2
4) 343

4. HalguTe KOpeHb ypaBHeHus -1 =2
x+6

5. [HaHbl 7 uncen. Kaxkpoe cneaytoulee ymcsio bonblie npeapiayllero Ha 5. Hanaute
nocnegHee ceabmoe YMC0, eC/IN NEPBOE YNCI0 paBHO 12,4,

o 1 6x+ 1
6. Hangute 3HayeHme BblpaXKeHMa __ - npux = V48, y=_
6x 6xy 4



10.

11.

12.

13.

14.

15.
16.

17.

18.

CnopTUBHbIN MarasvH NPoBoAMUT akumto. Jltobon axkemnep ctont 300 pybnei. Mpu
NOKYMKe AByX AXKeMMnepoB — CKMAKa Ha BTopyto 80 %. CKonbKo pybnei npuaeTtca
3anNaTUTb 33 NOKYMKY ABYX AXeMmnepoBs?

Ha Kakom pucyHKe n3obpakeHo MHOMECTBO pelleHnii HepaBeHcTBa 49x2 < 36 ?

A 3

1) 3)

6
7

~ o

2)

> 4)

7

e
A=Y 4
Qo

B cpeaHem Ha 150 KapmaHHbIX GOHAPMKOB, NOCTYNMUBLUMX B NPOAAXKY, NPUXOAUTCA
15 HeucnpasHbIx. HaliauTe BEPOATHOCTb TOTO, YTO BbIOPAHHbIN Ha yaayy B mara3vHe
$OHAPUK OKaXKeTca NCPaBeH.

B cTpouTenbHoin pupme cTOMMOCTb ¢ (B py6.) yKNaaKM TPOTyapHOM NAUTKM Ha
AOPOXKKaX ropoAcKoro napka paccuntoiBaetca no opmyne ¢ = 18100 + 120n, rae
N — KONMYECTBO KBAaAPATHbIX METPOB, KOTOPbIE HYXHO YN0XUTb. MoNb3yACb 3TOM
dopmynoin, paccumTaTe CTOMMOCTb YKNAAKM Ha Ha naowaab 70 m2. OTBeT yKaskuTe
B TbiC. pyb.

B TpeyronbHuke ABC nssectHo, 4yto AB = BC, yron ABC paseH 108°. Haligute

yron BCA. OTtBeT galite B rpagycax.

HariguTe pagnyc okpy>KHOCTU, BNIMCAHHOW B KB4 AT, NEPUMETP KOTOPOro paseH 14.
HalguTe 6onbwnii yron pasHobeapeHHom Tpaneunn ABCD, ecamn anaroHanb AC
obpasyeT c ocHoBaHnem AD 1 6oKoBOI cTOpoHOM AB yraibl, paBHble 62° 1 9°
cooTBeTcBeHHO. OTBET AaiTe B rpagycax.

Ha kneTtyaTon 6ymare ¢ pasamepom KneTku 1x1 nsobpakeH TpeyronbHuK. Haaute
naowaab 3TOro TPeyronbHMKa.

Pewwure ypasHeHne x* = (4x — 5)?

PacctoaHue mexay npuctaHamu A u B pasHo 60 Km. U3 A B B no TeueHUto pekun
OTNpaBuACA NAOT, a Yepes Yac 3a HUM OTNPaABUIACb MOTOPHAA N04Ka, KOTopas,
npubbIB B NYHKT B, ToT4ac noBepHyna ob6patHO 1 Bo3BpaTmaach B A. K aTomy
BpemeHu naoT npouwen 30 KM. Hanagmute cKOPOCTb N0AKN B HEMOABUMKHOM BOAE,
€C/I1 CKOPOCTb TeYEHUS PEKKN paBHa 5 Km/u.

PacctoaHMe OT TOUKM NepeceyeHnsa gmaroHanei pomba oo 04HOM M3 ero
CTOPOH paBHoO 15, a ogHa M3 anaroHanen pomba pasHa 60. HaliguTe yribl
pomba.

Buccektpucol yrnos C n D napannenorpamma ABCD nepecekatotcs B Touke K
cTopoHbl AB. [loKkaxuTte, uto K — cepeaunHa AB.



OTtBeTbl:

Ne 3apanus Bapuant 1 Bapmuanr 2
1. 4,25 0,22
2. 3 3
3. 3 3
4. 8,5 -5,5
5. 30,3 42,4
6. - 1,5 4
7. 390 360
8. 4 2
9. 0,88 0,9
10. 25,3 26,5
11. 39 36
12. 0,75 1,75
13. 107 109
14. 14 21
15. -5;1 -5;4
16. 25 15
17. 60; 120; 60; 120 60; 120; 60; 120
18. - -

KonTtpoJsbHas padora Nel «CucreMbl HEPaBEHCTB»

Bapuanr 1
2
) x°+9x
. Pemmre HepaBenctBa: a) 2(1 —x)>5x — (3x +2); 0) 3x"+5x-8>0; B) 5 <
x —
0.
. PemuTe nBOitHOE HEPABEHCTBO M YKaXKHTE, €CIIM BO3MOXKHO, HaMOOJIbIIIee M HAMMEHBIIIEe 1eJI0e
4-3x
pelleHre HepaBeHCTBa: -5< <2
. Haiinure oGnacts onpenenenus Boipaxkenus: f(x) = ,[x— 5
x —
3x-4 _ 1
. Pemmre cucreMy HepaBeHCTB: 5-x 27
x*>16
Bapmuanr 2
2
) x +7x
. Pemmre HepaBenctBa: a) 7x +3>5(x -4)+ 1; 0) 2x°+ 13x—-7>0; B) 3 <
x —

0.



2. Pemmre nBOIHOE HEPABEHCTBO M YKAXKHUTE, €CIM BO3MOXHO, HanOOJbIIee U HAUMEHbIIIEE 1IeJI0e

4—5x
pelieHre HEPaBEeHCTBA! -1=< <l.

3. Haiinute obnacte onpeneneHus Beipakenus: f(X) = 5 +Xx.
X+
4x* <49,
4. Pemmre cucreMy HEpPAaBEHCTB: 2x + 5>1
1-6x"

Kontpoabnas padora Ne2 «Cucrembl ypaBHeHHII»
Bapuanr I

x—y=4,
1. Pemute cuctemy ypaBHEHUIA: ) y=11.

2. BeluncnuTe KOOpAMHATHI TOUYEK NepeceyeHus rpauKoB ypaBHEHHUI:
¥+ =Sux-y=1.
3.I'unoreny3a NpsMOYroJabHOTO TPEYroJIbHUKA PaBHA 15 ¢M, a OMH U3 KaTETOB Ha 3 CM MEHbILIE
apyroro. Haiinure kaTeTsl TPEyroJbHUKA.

4. C noMopto rpadMKoB, MOKa3aHHBIX HAa PUCYHKE 3.22, a yueOHHKa, BBIACHUTE, CKOJIBKO

1

KOpHell IMeeT ypaBHeHHE X° = — . 3alMIIUTE ero KOPHH.
X

xX—-y=-2,
1 1 1

5. Petnte cucreMy ypaBHEHHH: | 5 y - E

b

y=|x
6. Pemmre rpaduuecku cucteMy ypaBHEHHI: y=2 X2 —6.

7. Jlopora Mexay NyHKTaMHA U B COCTOUT U3 BYX yYacTKOB: 24 KM nojabema U 16 KM ciycka.
Benocunenuct npeooneBaet 3ToT myTh oT 4 10 B 3a 4 4 20 MuH, a 0OpaTHbIHI MyTh 32 4 4.
Omnpenenure CKOPOCTh BEJIOCUIIEANCTA HA OIBEME H CITyCKE.

Bapuant II
xy =-10,
1. PemmTe cucremy ypaBHEHUN: X—y= 7.

2. Boraucnure KOOpAUHATBI TOYCK IEPCCCUCHU A Tpa(l)I/IKOB ypaBHeHHﬁI

x> —y*=13ux+y=-5.

3.I'azon mpsimoyronsHON ¢Gopmbl OOHEceH OopiaropoMm, miuHa KoToporo 40 cm. [Tnomans
razona 96 m>. HaiiiuTe cTOpPOHBI Ta30Ha.



4. C momoipio rpaduKoB, MOKa3aHHBIX Ha pucyHKe 3.14, @ yueOHMKa, BBISICHUTE, CKOJIBKO
2
x —y=38,

pEUICHU UMEET CUCTEMA YpaBHEHU I ) 3anuIlnTe €€ peIeHHUs.

y+x=

5. Pemnte cucremy ypaBHEHUN:
6. Perute rpaduyeckn ypapHenue: x° — 3x + 2 = 0.

7. JIBa BenocuIieIMcTa BbleXajld OJTHOBPEMEHHO HAaBCTPEUY JAPYT APYTy U3 IYHKTOBA U B,
pPacCcTosTHUE MEXITY KOTOPBIMU 24 KM, B BCTpeTriuch yepe3 1 1 20 muH. IlepBoiii npuObu1 B
NYyHKT B Ha 36 MHH paHblle, yeM BTOpoW B IYHKT 4.Haliaure ckopocTh Kaxa0oro
BEJIOCHUIIEIHCTA.

KonrpouabHas padora Ne3 «CpoiicTBa QyHKIUIN»
Bapuanr I

1. Haiinute Hanbosipliee 1 HAMMEHbIIee 3HAYCHUS (PYHKIUU Y = x0

2. ®ynxius 3a1ana Gopmyinoit y = 3x? + 2x — 5

Ha oTpeske [—1; 2].

a) HaliquTe 3HaueHne QyHKIUY NIPU X = —— .

0) Haiimure nynu QyHKIHH.
3. a) [TocTpoiite rpadux Gpynkuun y = —x> + 4.
0) YkaxuTe 3HaUE€HUS apryMeHTa, IPU KOTOPBIX (QYHKIMS IPUHUMAET OTpULIATEIbHbIE
3HAYEHUS.
B) YKaXHTe IPOMEKYTOK, Ha KOTOPOM (YHKIUS YOBIBAET.
4. PemuTe HepaBeHCTBO: x° — 3x + 2 < 0.

5. 3anummuTe YpaBHCHHC Hapa6OJ'ILI, €CJIM U3BCCTHO, YTO OHaA ITOJIYy4Y€Ha CO CABUT'OM Hapa6OJ'II>I y
= 2X2 BJOJIb OCH X HAa YCTBIPC CAMHUIBI BIIPABO U BAOJIb OCHU Y HA IBC CIUHUIILI BHU3.

V4 —x

6. Haiinute o6nacth onpenenenus QyHKIUU Y =

x—1
7. Tlpu KaKuX 3HAYEHHUAX p U ¢ BepLIMHA Mapabobl y = x> + px + g HaxomuTCcs B Touke (—1; 5)?
Bapuant II

1. Haiinute HauOosiblliee 1 HAaMMEHbIIIEe 3HAYCHUsI PYHKIUU ) = x8

2. dynkuus 3a1aHa popmynoit y = 2x* + 3x + 7.
a) [Ipu kakux 3HaUeHUSIX X QYHKIHMS IPUHUMAET 3HaYeHUe, paBHoe 97
0) [Ipoxonut nu rpaduk GyHkunu yepes ToukyA (—4; 32)?
3. a) [Moctpoiite rpaduk GpyHkuun y = x> + 6x + 5.
0) YkaxuTe HauMeHblIee 3HaueHUue QyHKIIUH.
B) YKaXUTE MPOMEKYTOK, HA KOTOPOM (DYHKITUSI BO3PACTAET.
4. Pemute HepaBeHCTBO: 2x° — 18 > 0.

Ha oTpeske [—2; 1].

5. 3anuuuTe ypaBHEHHE apaloJibl, €CIIM U3BECTHO, YTO OHA MOJIy4YeHa CABUTOM NMapaboibl y = —
x BJIONIb OCei KOOPMHAT U e BepIIMHA HAXOAUTCA B Touke (—3; 1).



6. Ipu KakuX 3HAYEHUAX M ypaBHEHHE mx> — 6x + m = 0 UMeeT Ba KOpH:?

7. Mstd moOpoIIIeH BepTUKAIBHO BBEPX. 3aBUCUMOCTh BBICOTHI Msi4a HaJl 3eMiieid /1 (M) OT
BpeMeHH ToneTa f(c) BeIpaxkaercs Qopmynoit h=-5t% +

+ 10z + 1,5. Ha kakyr0 MakKCUMaJIbHYIO BBICOTY OJIHUMAETCS M4 ?

KonTpoabHnas padora Ne4 «HucsioBbie PyHKUIMI)

Bapuant I

\/10+3x—x2
y= )

1. Haiimure o0GmacTs onpeaencHus GyHKINH x—3

2. [Toctpotiite u npounTaiite rpaduk GyHKINHA

x*+2x, ectn —2<x<0;

\/;, ecim 0<x<4.

3. Ha pucynke u3o0pakena yactb rpaduka HeueTHoU QpyHkuumu. Jloctpoiite rpadux 31oit GpyHKIUH.

y:

345

4. Kakas u3 maHHBIX (QYHKIHA SBISETCS YETHOM, a Kakas — HeUETHOI:
X

’ ’ 2 4
a)y=2+ .x—4 6)y=x(x279); B)y=3 x°=2x"7?

[IpuBeaure HEOOXOMUMBIE 0OOCHOBAHHS.

5. dana dynknus y = fix), rae fix) = x — 4. HalianTe Bce 3HaUCHMS X, IPH KOTOPBIX CIIPABE/INBO HEPABCHCTBO

fx2) - fie+7) <0.

Bapmuanr 2
12-4x—x°

1. Haligute obnacth onpenenenus QyHKIAN 1-x

2. IToctpoiite u mpounTaiire rpaduk GyHKITUH



3
—, ecmn —3<x<-1;

y=3x
2x—x%, ecmn —1<x<3.

3. Ha pucynke n3o00pakeHa gacTb rpaduka 4eTHoi pyHKnun. JlocTpolite rpaduk 3ToH GyHKIHM.

4. Kaxkast u3 naHHBIX (DYHKUUIT SBJISETCS YETHOM, a KaKas — HeUeTHOM:

[

2 ? ’ _ g
a)y= X -4 0)y=2x— X 5’ B)y=3x—x5?

[IpuBeauTe HEOOXOTUMBIC 0OOCHOBAHHS.

5. lana dynkuust y = fix), rae fix) = x — 1. HaliauTe Bce 3HaueHMUs X, IPU KOTOPBIX CIIPABE/INBO HEPABEHCTBO
fr?) - fix +5) 20,

KonTpoabnasi padora NeS. «Ilporpeccun»

Bapwuanr 1.
1. Haiiaute nBannarhk TpeTui uieH apudmeTudeckod mporpeccuu (an), ecim a/=-15ud
=3.
2. Haiinute cymmy mIecTHaaUaTH MEPBLIX 4YJICHOB apudmeTnyeckoil mporpeccuu: 8; 4;
0; ... .

. . . 1
3. Haiinure cenpMoit wieH reoMmeTpudeckoi nmporpeccuu (b,), ecnmu b;=-32uq = 5

4. CymMma TpeThero U HIeCTOro WieHOB apupMeTudeckol mporpeccuu paBHa 3. Bropoi
e€ wieH Ha 15 Gonbiie cexpbmoro. Haiftu nepBblif 1 BTOPO# YI€HbI 3TON MPOTrPECCHH.
5. Haiinure cyMMy Bcex HaTypaJIbHBIX YHCENl, KpaTHBIX 3 U He mpeBocxoasammx 100.

Bapuanr 2.
1. Haiinure BoceMHaauatelii ujeH apupmeTnueckoi mporpeccuu (ax), ecmu a;/=70 u d
=3.
2. Haiiaure cymMy aBajaLaTH NMEPBBIX WICHOB apudMeTndyeckoil nporpeccuu: -21; -18; -
15; ... .

. . . 1
3. HaiiguTe mecToii 4ieH reomeTpuyeckoii nporpeccuu (b,), ecnu b;= 0,81 ng = 3

4. Tpernii unen apudmernueckoil nporpeccur Ha 12 mensiue mecroro. Cymma
BOCBMOTI'O M BTOPOTO 4iI€HOB paBHa 4. HallTu BTOpPOM M TPETHUH YIEHBI ITOU
IIPOIPECCUMU.

5. Haiigute cyMMy BCceX HaTypaJbHBIX YMCEN, KPaTHBIX 7 U He mpeBocxosaumx 150



N —

N —

KonTpoJabnas padora Ne 6
«J1eMeHThl KOMOMHATOPUKHU, CTATUCTHKHU U TEOPHH BEPOSITHOCTEH)

Bapuanr 1

CKOJIBbKUMHU CIIOCOOAMH MOXKHO Pa3MECTUTh 5 pa3iIMYHbIX KHUT Ha MOJIKe?
a) CKOJIBKO TPEX3HAUHBIX YUCENl C Pa3HBIMHU HU(PaMU MOXKHO COCTaBUTh U3 1udp 0, 1,
3,6,7,9?
0) U3 maru udp 2, 3, 5, 7, 8 cocTaBmiiM BCE BO3MOKHBIC BAPUAHTHI ABY3HAYHBIX YHCEIT.
CKOJbKO TaKuX BapuaHTOB cyliecTBYeT? CKOJIBKO IPU 3TOM MOJYUUTCS YHCEN, KPaTHBIX
3?
[TpuBenén poct ( B canTuMeTpax) natu yenoBek: 163, 183, 172, 180, 172. Haiigure
cpenHee,
MeHaHy.
BpInycKHUKH SKOHOMHUYECKOTO MHCTUTYTA pabOoTalOT B TPEX Pa3IMYHBIX KOMITaHusX: 17
YelioBeK — B 0aHke, 23 — B pupme u 19 — B HajmoroBoit uHcneknuu. Haiinure
BEPOSITHOCTH TOTO, YTO CIy4alHO BCTPEUYCHHBIN BBITYCKHHUK paboTaeT B hupme.
a) HalimuTte BeposSTHOCTH TOTO, YTO HA UTPAILHOM KYOHKE BBIMAIET YETHOE YUCIIO OYKOB.
0) Haiigure BEpOSTHOCTH TOTO, UTO MPH MOIOPACHIBAHUH JBYX KYOHMKOB Pa3HOTO I[BETA
CYMMapHO€ YHCIIO OYKOB OKa)KETCSl PAaBHBIM 8.

Bapuanr 2
CKOIBKUMHU CITOCOOAMH MOXKHO Pa3MECTUTh 6 pa3iINYHbIX KHUT Ha MOJIKe?
a) CKOJIbKO TPEX3HAUHBIX YUCEN C Pa3HBIMHU HU(PaMU MOXKHO COCTaBUTh U3 udp 0, 3,
4,5, 8?
0) U3 matu udp 1, 4, 5, 7, 0 cocTaBriii Bce BO3MOKHBIC BAPUAHTHI JABY3HAYHBIX YHCEIT.
CKOJIBKO CYHIECTBYET TaKUX BapuaHTOB? CKOJIBKO MPU 3TOM MOITYYUTCS YUCEI, KPATHBIX
6?
[TpuBenén poct ( B caHTUMeETpax) msatu yenosek: 187,162, 171, 162, 183. Haiinute
cpenHee, MeJuaHy.
BBIyCKHUKY 95KOHOMUYECKOTO MHCTUTYTA padOTalOT B TPEX PA3IUYHBIX KOMIMAHUIX: 19
4yesoBeK — B 0anke, 31 — B pupme u 15 — B HasmoroBo# nHcnekuu. Haiiaure
BEPOATHOCTH TOTO, UTO CIy4ailHO BCTPEUEHHBIN BHIMYCKHUK paboTaeT B OaHKe.
a) Haiinute BEpOATHOCTH TOTO, UTO HA UTPATLHOM KYOHUKE BBIMAJAET HEUETHOE YHCIIO
OYKOB.
6) Haiinure BepoATHOCTH TOTO, UTO MPH MOAOPACHIBAHUH ABYX KyOMKOB Pa3HOIo LIBETa
CyMMapHO€ YUCJIO OYKOB OKaXETCS paBHBIM 9.






