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HOACHUTEJIBHAS 3AIINCKA

AnantupoBaHHas pabodas mporpamMma 1o anreope s odydarommxces ¢ 3[1P cocraBiena
Ha OCHOBE TPeOOBaHMIl K pe3ysbTaTaM OCBOCHUS MPOrPaMMBbl OCHOBHOTO 00IIEro oopa3oBaHus,
npencrabieHHbIX B PI'OC 00O, a takke OpUEHTUPOBAHA HA 1EJEBbIC MPUOPUTETHI TyXOBHO-
HPaBCTBEHHOT'O PA3BHUTHS, BOCIIUTAHUS U COLMANM3ALUU 00yJarommxcs, chopMyInpoBaHHBIE B
Paboueii mporpaMmMe BOCIIUTaHHMS.

Conepxxanne yuyeOHOoro mpeamera «AunreOpa», mpenacraBieHHoe B DeaepanbHOM
aZlanTUPOBaHHOU paboueil mporpamme, cooTBeTcTBYeT @I'OC OO0, ¢ y4eToM pacrpeacsieHHbIX
o KjaccaM TpoBepseMbIX TpeOoBaHUII K  pe3yinpTaraM  ocBoeHuss  DenepanbHOM
aJanTUPOBAaHHONW 0OOpa30BaTEIbHOW MPOrpaMMbl OCHOBHOTO oOmIero oOpa3oBaHus IS
00y4aroIuXcs € 3aJI€PKKON ICUXUYECKOTO PAa3BUTHSL.

esn n3yyeHus yueOHOro Kypca

Anrebpa gBIS€TCS OJAHMM M3 OMOPHBIX KypCOB OCHOBHOH WIKOJNBI: OHAa 00OeCre4yrBacT
W3YYCHHE JPYTHX TUCIHILINH, KaK €CTECTBEHHOHAYYHOTO, TaK U TYMaHUTApHOTO ITUKJIOB, €&
OCBOEHHE HEOOXOAMMO JJIsl TPOAOJKEHUsT 00pa30BaHUs U B TIOBCETHEBHOM *Ku3HU. Pa3Butue y
00yYaroIIMXCsI HAYYHBIX MPeICTaBICHUN 0 MIPOMCXOKICHUT
U CYIIHOCTH anredpandeckux abcTpakiui, crnocobe OTpakeHHs MaTeMaTU4YeCKOW HayKou
SIBIICHUH W TIPOIECCOB B TPHPOJE W OOIIECTBE, POJIM MAaTEMaTHYECKOTO MOJCIUPOBAHUS B
HAYyYHOM TO3HAHMU U B MPAKTHKE CIOCOOCTBYET (POPMHPOBAHUIO HAYUYHOTO MUPOBO33PEHUS U
KAueCTB MBINUICHHS, HEOOXOAMMBIX I aJanTallii B COBPEMEHHOM HH(POBOM OOIIECTBE.
W3ydyenue anreOpbl €cTeCTBEHHBIM OOpa3oM oOecreuuBaeT pa3BUTHE YMEHHUs HaOI01aTh,
CpPaBHHMBATh, HAXOAWTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JCHCTBUS M BBIBOJIBI, (DOPMYJIUPOBATH YTBEPKIACHHUS.
OcBocHue Kypca anreOpsl 00ecreunBacT pa3BUTHE JIOTHYSCKOTO MBIIUICHHS 00YYArOIINXCS: OHH
UCIIONB3YIOT JENYKTUBHBIE M WHIYKTHUBHBIC pacCyXIeHHus, 000OIIeHHMEe M KOHKPETH3AlIHUIO,
aOcTtparupoBanue u anajoruto. OOyueHue airedOpe mpenanonaraeT 3HAYUTEIBHBIN O00BEM
CaMOCTOSITENIHOM JIeATeIbHOCTH O0YYaIOIIUXCsl, MOITOMY CaMOCTOSITEIbHOE pEelIeHUE 3adad
€CTECTBCHHBIM 00Pa30M SIBIISICTCS pean3aIueii 1esTeTbHOCTHOTO MPUHITUIIA O0YICHHSL.

B cTpykType mporpaMmbl yaeOHOTO Kypca «Anredpay OCHOBHOM IIKOJIBI OCHOBHOE MECTO
3aHUMAIOT COJIEPIKATEITHPHO-METOUYECKHE JIMHUN: «UKcia W BBIYUCIICHU); «AJreOpanveckue
BBIpQXEHUS»; «YpaBHEHUS U HepaBeHCTBa»; «Dynkumum». Kaxkmas w3 3THX copepKaTenbHO-
METOJIMYCCKUX JIMHUH Pa3BUBACTCS HA MPOTSDKCHUU TPEX JIET M3YUYCHHS Kypca, eCTECTBCHHBIM
00pa3oM meperieTasch U B3aUMOJEHCTBYS C APYTUMHU €ro JUHUAMH. B Xoae u3ydeHus Kypca
00yYJarOIUMCS TPUXOAUTCS JIOTHISCKH PACCYKIATh, UCIIOIB30BATh TEOPETHKO-MHOKECTBEHHBIH
s3bIK. B CBsI3M ¢ 3TUM I1e1eco00pa3HO BKIIOUUTH B MPOTPaMMy HEKOTOPHIE OCHOBBI JIOTHKH,
MIPOHU3BIBAIOIINE BCE OCHOBHBIC pa3/elibl MaTEMaTUUECKOT0 00Opa30BaHUsI U CIIOCOOCTBYIOIINE
OBJIAJICHUIO O0YYarOIIMMHCS OCHOB YHUBEPCATHLHOTO MAaTEeMAaTUYECKOTO s3bIKa. Takum oOpa3om,
MO>XHO YTBEpPXKJaTh, YTO COJIEPKATEIIbHOW M CTPYKTYPHOH OCOOCHHOCTHIO Kypca «Anredpay
SIBIISIETCS] €r0 HHTETPUPOBAHHBIN XapaKTep.

Conepxanne JTUHUM «Yucna W BBIYMCICHUS» CIYKAT OCHOBOW JUISl JAJIbHEHIIEro
W3YYCHHUS] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYAIONIMXCS JIOTHYECKOTO MBIIUICHUS,
(OPMHUPOBAHHUIO YMEHHS ITOJIB30BATHCS AITOPUTMAMH, a TaKXKe MPUOOPETCHUIO MPAKTHICCKHX
HABBIKOB, HEOOXOIMMBIX IJisi MTOBCEIHEBHOM KU3HH. Pa3BUTHE MOHATHS O YHMCIE B OCHOBHOMU
IIKOJIE CBSI3aHO C PAalUOHAIGHBIMH W HPPAMOHAIBHBIMU YUCIAMH, (POPMHUPOBAHHUEM
MPEJICTABICHU O IeHCTBUTEIBHOM YHCIIe. 3aBepIlIeHNEe OCBOSHUS YMUCIOBOM JTMHUHA OTHECEHO K
cTapiieMy 3BeHY 00IIero oopa3oBaHuUs.

Copmepxanne ABYX anreOpanuecKkux IWHUH — «AJreOpandecKkue BBIPAKEHUS» U



«YpaBHEHUS ¥ HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO Y OOYHAFOIINXCSI MATEMATHIECKOTO
amnmapara, HeoOXOIUMOTO JIJIsl pElICHHs 3a/1a4 MaTeMaTUKH, CMEKHBIX TTPEIMETOB U MPAKTHKO-
OPUCHTHPOBAHHBIX 3a/lad. B OCHOBHOW MIKoJie y4YeOHBIH Marepuaa TPYIIHUPYETCS BOKPYT
paloHaTbHBIX BBIPAKCHHUNA. AJNredpa JEMOHCTPHPYET 3HAYCHHWE MATEMATHKW KaK sI3bIKa JUIS
MOCTPOEHUS MATEMAaTUUYECKUX MOJIEINICH, ONHUCaHus MPOLECCOB U ABJICHUU pealbHOro mupa. B
3aa4n 00yueHUs anredpe BXOIAT TaKXKe JalbHEHIIee pa3BUTHE AITOPUTMUYECKOTO MBITIICHUS,
HEOOXOAMMOTro, B YaCTHOCTH, JUISI OCBOCHHS Kypca HMH(GOPMATHKU, W OBJAJCHHE HABBIKAMH
JIENYKTUBHBIX paccyxaeHuid. [IpeobpazoBanue cUMBOIBHBIX (POPM BHOCHUT CBOM crieniuuuecKuit
BKJIQJl B pa3BUTHE BOOOPaKEHUSI, CIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPUYECTBY.

Copepxanrie  (QpyHKIMOHAIBHO-TpAUYECKOW JIMHUM  HAIEICHO Ha  IOJTY4YCHHE
IIKOJIbHUKAMH 3HAHUU O QYHKIMSIX KaK BKHEHUIIEH MaTeMaTUYeCKOW MOJIEIH /ISl OMUCAHUS U
HCCJIEI0BaHMS Pa3HO-00pa3HBIX MPOIIECCOB M SBJICHUM B MpUpoJie U odmecTBe. M3yueHnne 3Toro
MaTepuana CIoCOOCTBYET PAa3BUTHIO Yy OOYYAIOIIMXCS YMEHHS WCIONb30BaTh PA3INIHBIC
BBIPA3UTEIbHBIC CPEJICTBA S3bIKa MAaTEMaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, TpaduuecKue,
BHOCHUT BKJIaJl B GOPMUPOBAHKE MPEACTABICHUN O POJIM MaTEMATUKHU B PAa3BUTUU LIUBUIIU3AIIUU U
KYJbTYPBL.

MecTo y4eGHOro Kypca B y4eOHOM IJIaHe

CornacHo yyeOHOMY miany B 7—9 kitaccax u3ydaeTcst yueOHbIN Kypc «Anredpay, KOTOPHIi
BKIIIOYAET CJEIyIOIIMe OCHOBHBIC pasfenbl coiepkaHus: «Uumcna ¥ BBIYHCICHUS,
«AnrebpanyecKue BEIpaXKEHUs», « Y paBHEHUS U HEPAaBEHCTBA», « DYHKIMN».

VY4eOHbIi M1aH Ha U3y4eHue anredpsl B 7—9 Kiraccax OTBOAUT HE MeHee 3 y4eOHBIX 4acoB
B HEJIENII0 B TEUEHHE KaXKJI0ro rojaa oOydeHus, BCEro 3a TpH roja odydeHus — He meHee 306
y4eOHBIX YacoB.

COAEP XAHUE OBYUYEHMUA
7 KIIACC

Yuciia v BBIYUCICHUSA

Jpo6u 0OBIKHOBEHHBIE U IECATUYHBIE, IEPEX0]] OT OJJHOU (POPMBI 3aITUCH JPOOEH K IpYyTrou.
[TonsiTHE pPAaLlMOHAIBHOTO YHUCIIA, 3aIIMCh, CPABHEHHE, YIOPSAJIOYNBAHNE PALIMOHAIBHBIX UYHUCEIL.
ApudmeTrnueckue 1eWCTBUS C pallMOHAIbHBIMU YnciIaMu. Penienue 3a1a4 U3 peaqbHON TPaKTHKU
Ha YacTH, Ha POOH.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTelleM: OIpeJlesIeHUe, Mpeodpa3oBaHne BBIPAKEHUNH Ha
OCHOBE OIpesieNieHus], 3aUCh OonbIuX yuceln. [IponeHTsl, 3anmucy NpoLeHTOB B BUJIE Apodu U
poOu B BHJIE MPOLEHTOB. TpU OCHOBHBIE 3a/laud HA MPOLEHTHI, pelIeHHE 3a/1au U3 pealbHOM
MPAKTUKH.

[TpuMeHeHne MPU3HAKOB AE€TMMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HAaTYPAJIbHBIX YHCEI.

PeanbHble 3aBUCHMOCTH, B TOM YHCJIE TIpsMast U oOpaTHast IPONOPLHOHAIBHOCTH.

AuiredOpanyeckue BbIPaKeHHUs

IlepeMeHHbIE, YNCIOBOE 3HAUYEHUE BBIPAKEHUSA C MEpeMEHHOW. [lomycTumble 3Ha4eHUsA
nepeMeHHbIX. [IpeacTaBienre 3aBUCUMOCTH MEX/1y BETMYMHAMHU B BUJe (popMyJbl. Beruncnenus
no ¢opmynam. IlpeoGpa3oBanne OyKBEHHBIX BBIPAKEHHUN, TOMXKIAECTBEHHO PABHBIE BBIPAKECHUS,
npaBuiia npeoOpa3oBaHusl CyMM U MPOU3BEACHUMN, MpaBUiIa PACKPHITHS CKOOOK M MPHUBEACHUS
NOJOOHBIX CIIaraeMblX.

CBOIICTBA CTEIIEHU C HATYPAJIBHBIM I10KA3aTEIIEM.

OpnnHowieHbl 1 MHorowieHsl. CreneHp MHOrousnaeHa. CloKeHHe, BBIYMTAHUE, YMHOXKECHHE
MHOrouJeHOB. DopMysbl COKpaIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH.
®opmyJsia pa3HOCTH KBaApaToB. Pa3ioxkeHne MHOTOWIEHOB HA MHOKUTENH.

YpaBHeHHUS U HEPABEHCTBA



VYpaBHeHHe, KOpEeHb YpaBHEHHs, IIpaBuiia MpeoOpa3oBaHUs ypaBHEHHUS, PaBHOCHIBLHOCTD
YPaBHEHUM.

JluHeitHoe ypaBHEHHE C OJIHOM MEPEMEHHOW, YHUCIO0 KOpPHEW JIMHEHHOTO YypaBHEHWUS,
peleHue JIMHENWHBIX ypaBHeHUH. CocTaBiIeHME YpaBHEHHMHM IO YCIIOBUIO 3ajnadu. Pemienue
TEKCTOBBIX 33]1a4 C [IOMOUIbIO YPAaBHEHUH.

JluneliHOE ypaBHEHHE C ABYMS MEpeMEHHBIMH U ero rpapuk. Cucrema JByX JMHEHHBIX
YpaBHEHHUU C JIBYMsl NEPEMCHHBIMHU. PelieHHe CHUCTEeM ypaBHEHUU CIIOCOOOM TOJCTAHOBKH.
[Ipumepsl penieHns: TEKCTOBBIX 3a7a4 ¢ TOMOILBIO CUCTEM YPaBHEHUI.

DOYyHKUMHU

Koopaunara toukn Ha npsmoi. YucioBble MPOMEXYTKU. PaccTostHue mMexnay ABYMs
TOYKaMHU KOOPJAMHATHOU IIPSMOM.

[TpsimoyronbHast cucrema koopauHat, ocu OX u Oy. AOcuucca U opauHaTa TOYKH Ha
KOOpAWHATHON TockocTH. [Ipumepsl rpadukoB, 3amaHHbIX (Gopmynamu. Urtenue rpaduxos
peanbHbIX 3aBucuUMoOcTel. [lonstue pynkuuun. ['paduk dynkuun. CroiictBa pyHkiuid. JInnenas
¢ynkuus, e€ rpaduk. ['padux pynkuun y = [x|. I'paduueckoe perienne TMHEHHBIX YpaBHEHUH U
CHUCTEM JIMHEHHBIX YPaBHEHUMN.

8 KJIACC

Yucia u BbIYMCICHUS

KBanparubiii kopenb u3 uucina. lloHarue 00 wuppaumoHanbHoM uyucie. JlecaTuyHbie
npUOJIMKEHUsT UppaLMOHANBHBIX Ynces. CBoMcTBa apupMETHYECKUX KBAJPATHBIX KOPHEH U uX
NpUMEHEHHE K IMPeoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUH WM BBIUMCICHUSM. [leiicTBUTENBHBIC
qHCIIa.

Crernenb ¢ 11es1bIM [TOKa3aTesneM U €€ cBolicTBa. CTaHapTHAs 3aMIMCh YUCIIA.

Auredpanyeckne BbIpaKeHUs!

KBanpartublii TpéXwieH, pa3loXKEeHHE KBaJPAaTHOTO TPEXWIEHA HAa MHOXXHUTEIH.

Anrebpanueckast ApoOb. OCHOBHOE CBOWCTBO aireOpandeckoit Jpodu. CroxeHue,
BbIUWTAaHUE, YMHOXKEHUE, JelieHue anredpanyeckux apoOeil. PanmoHanbHble BBIpaXXEHUSI U MX
npeoOpa3oBaHUeE.

YpaBHeHHUs U HEPABEHCTBA

KBangpatHoe ypaBHeHue, (opMyia KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHu#, cBomAuIMXCAd K JMHEMHBIM U KBaapaTHeIM. [Ipocrelime apoOHO-
paloHaIbHbIE YPaBHEHUS.

['padmueckas mHTEpHpeTalis ypaBHEHUN C JABYMS MEPEMEHHBIMH M CHUCTEM JIMHEHWHBIX
YPaBHEHHUH € IByMs lIepeMEHHbBIMU. [ [prMepsI perieHns ccTeM HETMHENHBIX YPaBHEHUH C ABYMsI
NePEMEHHBIMH.

Permenue TeKCTOBBIX 3a1ay anreOpanyeckuM CriocOOOM.

UucnoBble HepaBeHCTBA W HX CBoMcTBa. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCMNIBHOCTE HepaBeHCTB. JIMHelHbIE HEpaBeHCTBA C OAHOW nepeMeHHOW. CucreMsl
JIMHEMHBIX HEPABEHCTB C OJIHOW NMEPEMEHHOM.

DyHKUMHU

[Tonsitue pynkunu. O61acTh onpeeneHnus U MHOKECTBO 3HaueHu GyHKIu. CrocoObl
3a1aHus QYHKIMH.

I'padpuk Pynkuuu. Yrtenue cBoiicTB QyHkiuu no e€ rpaduky. Ilpumepst rpadukos
(GYHKINH, OTpaKaIOUMX peaIbHbIe IPOIIECCHI.

@OYHKINY, ONUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPOMOPLHMOHAIbHBIE 3aBUCUMOCTH, MX
rpapukn. Oyukimn y = x2, y = x3, y = \x, y=|x|. Tpadudeckoe peureHue ypaBHEHHH i CHCTEM
YPaBHEHMM.

9 KJIACC

Yucya 1 BLIYHCICHUS



PanyionanbHble uKcia, UPpaLMOHANIbHbBIE YNCIA, KOHEUHbIE U OCCKOHEYHBIE ECATUYHbIE
npobu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JCHCTBUTENbHBIC YHCIA KaK OCECKOHEUHBIC
JecaTu4HbIe ApoOu. B3auMHO 01HO3HAYHOE COOTBETCTBUE MEX/1Y MHOKECTBOM JIEHCTBUTEIBHBIX
YKUCeJl U KOOPAUHATHOU IIPSMOM.

CpaBHeHUE JEMCTBUTENBHBIX 4YHCEN, apU(MeTHuecKue ACUCTBUS C JEHCTBUTEIBHBIMU
YHCIIaMHU.

Pa3mepbl 00bEKTOB OKPYXkKarOIIET0 MUpa, JUINTEIbHOCTD IIPOLIECCOB B OKPYIKAIOLIEM MUPE.

[TpubnnxEHHOE 3HAYEHHE BEIWYMHBI, TOUYHOCTh HpuOIMKeHus. OKpyrieHue 4ucel.
IIpuknka 1 OLIeHKa pe3yIbTaTOB BHIYMCICHUN.

YpaBHeHHUS U HEPABEHCTBA

JInnelinoe ypaBHeHue. Pemienre ypaBHEHUH, CBOIAUXCS K TMHEWHBIM.

KBanpatHoe ypaBHeHue. Perienne ypaBHeHUH, CBOASIINXCS K KBaJApaTHbIM. bukBagparnoe
ypaBHeHue. [Ipumepsl penieHus ypaBHEHUN TPETbEl U YETBEPTOM CTEIEHEW pa3iloKEHUEM Ha
MHOKHUTEIIH.

Pemenue qpoOHO-pallMOHATLHBIX YPaBHCHHN. PellieHne TEeKCTOBBIX 3a/1a4 areOpaniecKum
METOZOM.

VYpaBHeHHe C ABYMSI NEpeMEHHBIMH U ero rpaduk. PemieHune cucteMm IBYX JTMHEHHBIX
YPaBHEHHUH € IBYMs NEpEMEHHBIMU. PelleHne cuUCTeM IBYX YpaBHEHMM, OJZHO U3 KOTOPBIX
JUHENHOoe, a Ipyroe — BTOPOW cTeneHu. ['paduueckas MHTEpHpeTalus CUCTEMbl YpaBHEHUH C
JBYMs [IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 areOpandeckum CrocoOoM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemienne nMHEMHBIX HEPABEHCTB C OJHOM IlepeMEeHHOH. PemieHne cuctemM JIMHEHHBIX
HEpaBeHCTB ¢ O/AHOM nepemeHHoil. KBanpaTHble HepaBeHCTBa. I'paduueckas mHTEepnperaunus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIBYMsI [IEPEMEHHBIMH.

DOyHKUMH

KBanpatnunas ¢ynknus, e€ rpadguxk u cpoiictBa. Ilapabona, KoOpAMHATHI BEPIIMHBI
napaboJIbl, 0Ch CAMMETPHUH TTapadoIIbL.

I'padukn byskimit: Y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = [x| , u ux cBoiicTaa.

Yuci10BbIe MOCJIE10BATEIBHOCTH U IIPOTPECCHU

[ToHsiTHE YMCTIOBOM TOCIEIOBATEIHPHOCTH. 3aJaHNe MOCIEA0BATEIbHOCTH PEKYPPEHTHOM
dopmyoit u popmysoii N-ro uieHa.

Apudmernueckas u reoMmerpuueckas nporpeccuu. @opmyiisl N-ro uaeHa apuPpmMeTHIecKoi
U TEOMETPUYECKOHN IIPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300paxeHne wieHOB apu(PMETUYECKON W T€OMETPUYECKOW MPOrpeccuil TOUKaMu Ha
KOOPJMHATHOMU MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUANBbHBIA poCT. CII0KHBIE MPOIIEHTHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCcTHBIE pe3yJbTaTbl OCBOCHHS TMPOTrpaMMbl y4eOHOTO Kypca «Anredpay
XapaKTEePU3YIOTCS:

1) maTpuOTHYECKOE BOCIIUTAHUE:

MPOSIBJICHUEM HMHTEpEcCa K MPOUUIOMY W HACTOSIIEMY POCCHUCKOM MAaTeMaTHKH,
LEHHOCTHBIM OTHOLICHUEM K JOCTH)KEHUSIM POCCUMCKUX MATEMAaTUKOB M POCCHUHCKOM



MaTEeMaTHYECKOM LIKOJIBbI, K UCIOIb30BAHUIO ITUX JOCTHKEHHUH B JPYTUX HAayKaxX U MPUKIAIHBIX
cdepax;

2) rpakIaHCKoe M IYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEH TpakJaHMHA M pPEAIN3alud ero IMpas,
IPEJCTAaBICHUEM O MaTeMaTUYeCKMX OCHOBaX (YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYD,
SIBJICHUH, TPOLEAYP T'PAXTAHCKOTO OO0IIecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYX/IEHUIO 3TUYECKHUX MPOOJeM, CBSA3aHHBIX C MPAKTHUYECKUM IMPUMEHEHHEM JOCTHXKEHHUH
HayKH, OCO3HAHUEM BKHOCTH MOPAIbHO-3TUYECKUX NPHUHLIUIIOB B ACATEIBHOCTH YUEHOTO;

3) Tpy/10BO€ BOCIIMTAHHE:

YCTaHOBKOW Ha aKTUBHOE y4yacTHE B PEIICHUM MPAKTHYECKHX 3a7ady MaTeMaTH4eCcKOH
HalpaBJI€HHOCTH, OCO3HAHMEM Ba)KHOCTU MAaTEMAaTUYECKOI0 00pa30BaHUs HA MPOTSKEHUU BCEH
KHU3HH JUI YCHEIHOW MPO(EeCCHOHANTBHOMN NEesITeNbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHU,
OCO3HaHHBIM BBIOOPOM U IIOCTPOCHMEM HHIUBHUAYaJbHOW TpPAaeKTOPUM OOpa3oBaHUS U
YKU3HEHHBIX TUIAHOB € YYETOM JIMUYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIMTAHME:

CHOCOOHOCTBIO K OSMOLMOHAIBHOMY W OICTETHYECKOMY BOCIPHITHIO MaTEMAaTHYECKHUX
00BEKTOB, 33/1a4, PELICHUH, pacCyKJICHHH, YMEHUIO BUAECTh MAaTEMaTHUECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) IEHHOCTH HAYYHOT'0 O3HAHHUSI:

OpHEHTAIlMEeH B NEATEIFHOCTH HA COBPEMEHHYIO CHUCTEMY HAYYHBIX IMPEICTAaBICHHHA 00
OCHOBHBIX 3aKOHOMEPHOCTSX pAa3BUTHUs UEJIOBEKa, MNPUPOAbI M OOLIeCTBa, NOHUMaHHEM
MaTeMaTHYECKOM HayKH Kak cQepbl YeOBEUECKOW EesTeIBHOCTH, ITAllOB €€ pa3sBUTHI H
3HAYMMOCTH Ul Pa3BUTHS LIUBUIN3ALMH, OBJIAJJCHUEM S3bIKOM MATEMAaTHKH U MaTeMaTHYeCcKOn
KyJIbTypO Kak CpEACTBOM TIO3HAHUS MHpPA, OBJAJECHHEM IPOCTEHIIMMHU HaBbIKAMU
UCCIIEI0BATEIbCKON AEATEIbHOCTH;

6) puznueckoe BocnuTanue, GopMHpPOBaHHE KYJIbTYPHI 310POBbsI M YMOIIMOHAIHHOTO
Os1aromnoJry4yus:

TOTOBHOCTBIO IPUMEHATh MAaTEMaTHUECKUE 3HAHUS B MHTEPECAX CBOETO 37I0POBbs, BEICHUS
310pOBOTO 00pa3a >KU3HU (3710pOBOE MUTAaHWE, COATAHCHUPOBAHHBIM PEXXUM 3aHSATHH M OTIbIXA,
peryisipHas (u3nyeckas akTUBHOCTb), COPMHPOBAHHOCTBIO HaBblKa pe(IeKCUU, IPU3HAHUEM
CBOETO TpaBa Ha OMMOKY M TAaKOTO JKE MpaBa JPyroro 4eloBeKa,

7) IKOJIOTHYECKOE BOCTIUTAHNE:

OpHEHTAaIMel Ha MPUMEHEHHE MAaTeMaTWYeCKHX 3HAHWW JUIsl PelieHHs 3ahad B 001acTH
COXPAaHHOCTH OKpY’KaloIleld cpeapl, IUIAHUPOBAHHUS IOCTYNKOB M OLIEHKH MX BO3MOXHBIX
MOCJIEICTBUI Ui OKPY’KaIOMIeH Cpeibl, OCO3HAaHUEM TJIO0ATBHOTO XapaKTepa IKOJOTHUYECKUX
npo0JeM U MyTel ux pereHus;

8) aganTanus K N3MEHSIOIIMMCSI YCJIOBUSIM CONHAILHOI M IPUPOTHOI CpeabI:

TOTOBHOCTBIO K JICMCTBUSIM B YCIOBHSIX HEOIPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITIETEHTHOCTH Yepe3 MPaKTUIECKYIO JCATEIHHOCTh, B TOM YUCIIE YMEHHUE YUUTHCS Y APYTHX
Jro/iel, MpUoOpeTaTh B COBMECTHOM JESITEITHHOCTH HOBBIC 3HAHMSI, HABBIKH W KOMIICTCHIINH W3
OTIbITA JAPYTHX;

HEOOXOIMMOCTHIO B ()OPMHUPOBAHWN HOBBIX 3HAHHA, B TOM YHCiIe (HOPMYITUPOBATh WIICH,
MOHATHS, THIOTE3bl 00 00BEKTaxX M SBICHHUSAX, B TOM YHCIIE paHee HEU3BECTHBIX, OCO3HABAThH
neQUIHUTHI COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYALIMIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIIHIO
KaK BBI30B, TPEOYIOLIM KOHTPMEP, KOPPEKTHPOBATh MPHHUMAEMbIC DPEIICHUS W JIEHCTBHS,
(bopMyIMpOBAThH U OLIEHUBATH PUCKHU U MOCIEICTBU, HOPMUPOBATH OIBIT.

METAINPEMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eCTBHS

Ba3oBble JJornueckue aeicTBuA:



BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbIE NMPU3HAKM MaTeMaTHUYEeCKUX OOBEKTOB,
MOHSITUI, OTHONIICHUH MEXIy MOHATHIMH, (DOpPMyITHpOBATH OMpPENSICHHS MOHSITHA,
YCTaHABIIMBATh CYUIECTBEHHBIN NMPU3HAK KJIACCU(PUKAIMU, OCHOBAHUSA JJIsi 0000IIEeHUS
Y CpaBHEHUS, KPUTEPUU ITPOBOJIMMOI0 aHAJIU3A;

BOCIPUHUMATh, (OPMYJIUPOBATh U MPeoOpa30oBBIBAThH CYXKJCHUS: YTBEpAUTEIbHbIE U
OTpHULaTeNIbHbIC, EAMHUYHbIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITH MATEMaTHIECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS B (PaKTax,
JTAHHBIX, HAOMIONCHHUSIX W YTBEPXKICHHSX, Mpeajarath KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN Y IPOTUBOPEUHIA;

JIeJIaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JCTYKTHUBHBIX U WHAYKTHBHBIX
YMO3aK/I4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pa3z0OupaTh J1I0Ka3aTEIbCTBA MATEMATHUYECKUX YTBEPXKICHUM (TIPSIMbIE U OT IPOTUBHOTO),
MPOBOJAUTH CAMOCTOSITEIbHO HECIIOKHBIE JI0Ka3aTeIbCTBA MaTeMaTU4YecKuX (PakTos,
BBICTpaUBaTh apTryMEHTAIUIO, IPUBOIUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE PACCYXICHUS,

BbIOUpaTh crnoco0 pemieHuss ydyeOHOW 3aiadyu (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Hanbosee MOAXOASIIUN ¢ YYETOM CaMOCTOSITENIbHO BBIIEICHHBIX
KPUTEPUEB).

ba3oBble ucciienoBaTe/IbCKHeE AeiCTBUS:

UCIIONIb30BAaTh  BOMPOCHl  KaK  HCCIENOBATENbCKUI ~ MHCTPYMEHT  MO3HAHMUS,
(GOopMyJIIPOBATH BOMIPOCHI, (PUKCHPYIOIIHE TPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSITEIILHO
yYCTaHABIMBAaTh UCKOMOE U JaHHOE, (OpMHpPOBATH TMIOTE3Y, apTyMEHTUPOBATH CBOIO
HO3UIUI0, MHCHHE;

POBOANUTH IO CAMOCTOSITENILHO COCTAaBICHHOMY IIJIaHY HECIIOKHBIN HSKCIIEPUMEHT,
HEOOJIBIIOE HCCIEOBAHUE IO YCTAaHOBIEHUIO OCOOCHHOCTEM MaTreMaTH4ecKOro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXK]Ty COOOM;

CaMOCTOSTENIbHO  (popMynHupoBaTh 0000IIEHHWS ¥  BBIBOABI IO  Pe3yJbTaTam
MPOBEAEHHOTO HAOIIOJCHUS, UCCIEOBAHUS, OLIEHUBATh JTOCTOBEPHOCTh MOJYUYEHHBIX
pe3yNbTaTOB, BHIBOJAOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE PAa3BUTHE MPOLIECCa, a TAKIKE BBIABUTATh MPEANOI0KEHUS
0 €ro pa3sBUTHUH B HOBBIX YCJIOBUAX.

Padora ¢ nndopmanmeit:

BBISIBJISITH HEJJOCTaTOYHOCTh U M30BITOUHOCTh MH(OpPMALMHU, JaHHBIX, HEOOXOINMBIX
JUISl peIlIeHUs 3a]1a4H;

BbIOMpaTh, aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIUIO
Pa3IUYHBIX BUJIOB U (POPM NpEACTaBICHUS;

BbIOMpaTh GOpMy Ipe/ICTaBICHNs HH(DOPMALMK U WILTIOCTPUPOBATh pelIaeMble 3a1a4l
CXeMaMH, AMarpaMMaMu, HHOH rpadukoi u ©X KOMOMHALMSIMY;

OLICHMBATh HAAEKHOCTh HH(POPMALIMU 110 KPUTEPHSIM, MTPEITIOKEHHBIM YUUTEIEM UITH
c(OpMYIMPOBAHHBIM CAMOCTOSTENBHO.

KomMyHuKaTHBHBIE YHHBepcaIbHble YUeOHbIe AeiicTBUS:

BOCIIPUHUMATh U (POPMYJIHPOBATH CYXJIEHUS B COOTBETCTBUU C YCIOBHSAMHU U LETSIMU
oOmIeHus], SICHO, TOYHO, I'PaMOTHO BBIPa)KaTh CBOIO TOYKY 3pEHUS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 110 X0y PELIEHUS 3a/a4l, KOMMEHTUPOBATh
MOJTyYEHHBIN Pe3yJIbTaT;

B X0/l 00CYXk/IeHHs 337aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOI TeMBbI, TPOOIIEMBI,
pelaeMoii 3a1a4u, BbICKa3bIBaTh W€, HALIEJICHHbBIE HAa TOUCK PEIIeHHUs], COMIOCTaBIATh
CBOU CYXKJICHUS C CY>KJCHUSIMU JPYTUX YYaCTHUKOB JAMAJIOra, 0OHapyKUBATh pa3inyue
U CXOJICTBO TIO3UIMH, B KOPPEKTHOW ¢opme (opMynupoBaTh pasHOIJIACHs, CBOU
BO3PAXKECHHUSI,;



® MpEACTaBIATH Pe3yJbTaThl PEIICHUs 3a/la4yM, SKCIIEpUMEHTa, UCCIIeI0BaHuUs, TPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BBICTYIUIEHHS € Y4YETOM 3ajad Mpe3eHTAUuU U
0COOCHHOCTEH ayAUTOPHH;
¢ [IOHMMATh U UCIOJIH30BATH MPEUMYILECTBA KOMAHHON U MHIUBUIYaTbHON pabOTHI IpH
peleHnH yueOHbIX MaTeMaTHYECKUX 3a71ay;
® [PUHUMAThH L[EJIb COBMECTHOM JESATENbHOCTH, INIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThl, pactpeesTh BUAbI paboT, 10rOBapUBaThCs, 00CYKIaTh MPOIIECC U Pe3yIbTaT
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;
® y4acTBOBATh B IPYNIOBBIX hopMax paboThl (00CYkKIeHUs, 0OMEH MHEHUSIMH, MO3TOBBIC
HITYPMBI U JPYTHUE), BHITOIHATH CBOIO YacTh paOOTHl U KOOPIMHUPOBATH CBOU JICHCTBHSA
C JpYT'MMHU YJ€HAaMHM KOMAaHJbl, OLIEHUBATh KA4eCTBO CBOETO BKJIaJa B OOIIMIA MPOAYKT
10 KPUTEPHSIM, CHOPMYITHMPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.
PeryisiTuBHbIEe YHHBepcaabHble Y4eOHbIe el cTBUA
Camoopranm3anusi:
® CaMOCTOSTENbHO COCTaBIIATH IUIAH, AJITOPUTM pELIeHUS 3afaud (WIK ero 4Yacth),
BbIOMpaTh CIOCOO pelieHHuss C Y4E€TOM HMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATh BapUAHTHI PEIICHUN C Y4ETOM
HOBOH MH(OpMAIHH.
CaMOKOHTPOJIb, IMOLMOHAIbHbIH HHTEIEKT:
® BJIAJIETh CIOCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJIS MpoLiecca U pe3yJibTaTa peIIeHUs
MaTeMaTHYECKOM 3aa9Hu;
® [PEIBUAETH TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTH NPH PEIICHUH 337a4H, BHOCHTH
KOPPEKTUBBI B JIESATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, HAMJIEHHBIX OLIUOOK,
BBISIBIICHHBIX TPYIHOCTEH;
® OIEHUBATh COOTBETCTBHE pe3yjIbTaTa ACSITENbHOCTA MOCTABICHHOU IIENIU U yCIOBUSM,
OOBSACHATH MPUYUHBI TOCTHXKEHUS U HEJOCTUKEHHUS LI, HAXOAUTh OIIUOKY, JaBaTh
OLICHKY ITPHOOPETEHHOMY OTIBITY.

MNPEAMETHBIE PE3YJIBTATHI

K xonimy oOyuenuss B 7 kJjacce OOyYarOUIMICS TMOMYYUT CIEAYIOIIHE TPEIMETHBIC
pE3YyIbTATHL:

Yucsia v BBIYUCTICHUS

BoinonHATh, coderass yCTHbIE M HUCbMEHHBIE MPUEMBI, apU(PMETHUECKUE NEUCTBUS C
paloOHaIbHBIMU YHCIAMHU.

HaxomuTe 3HaueHMs YHMCIIOBBIX BBIPAXEHUM, NPUMEHATH Pa3zHOOOpa3HblE CIOCOOBI U
npuéMbl  BBIYUCIEHHUS 3HAYeHWH JPOOHBIX BBIPAXKEHUH, COAEp)KAIIMX OOBIKHOBEHHbIE U
JECSITUYHBIE IPOOH.

[Tepexoaute OT 0ogHOM (HOPMBI 3amMcH yKuced K Ipyroil (mpeoOpa3oBbIBaTh JAECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATHUYHYIO APOOB).

CpaBHUBATH U YNOPSI0YUBATH PallMOHAIbHbBIE YHCIIA.

OxpyrasaTh uncna.

BBINONMHATE MPUKUAKY M OLIEHKY pe3ysbTaTa BHIYMCIEHUH, OLIEHKY 3HAUE€HUN YHCIIOBBIX
BBIPAXEHUI. BBINIOIHATE AEHCTBUS CO CTENEHSAMU C HATypaJbHBIMU [TOKA3aTEISIMH.

[TpyuMeHsTh TpU3HAKK JEIMMOCTH, DPA3JIOKEHHE Ha MHOMKUTEIM HaTypaJbHBIX YHCEN.

Pemate npakTHKO-OpMEHTHUPOBAHHBIE 3aJa4M, CBS3aHHBIE C OTHOUIEHHEM BEIMYMH,
MPOMOPLUOHAILHOCTBIO BEIMYUH, IPOLEHTAMH, UHTEPIPETUPOBATH PE3YJIbTAThl PEIICHUS 3a7a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMbIX OOBEKTOB.

Auredpanyeckue BbIPaKeHHUs

Hcnonp30Bath anredpandeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€ B ITpoLiecce
OCBOCHHMS yU4eOHOT0 MaTepuana.

HaxonuTh 3HaueHNs1 OyKBEHHBIX BBIPAXKECHUN MTPU 3alaHHBIX 3HAUEHUSX IEPEMEHHBIX.



BeimonHATe npeoOpa3oBaHusl LIENOr0 BBIPAKEHHUS B MHOTOWIEH MPUBEAECHUEM MOJT00HBIX
CJIaraeMbIX, PaCKpbITHEM CKOOOK.

BBINONHATE YMHOXXEHHE OJHOYICHA HAa MHOIOYWICH M MHOIOYIEHa HAa MHOTOYJICH,
OPUMEHATH (HOPMYJIIBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcCy1uecTBIATh Pa3I0KEHNE MHOIOWICHOB Ha MHOXXKMTEIU C IMOMOIIBIO BBIHECEHHS 3a
CKOOKM OOLIero MHOKUTENS, TPYHIMPOBKH CIaraeMbIX, IpUMEHEHHUs (HOpMyJ1 COKpaIEHHOIro
YMHO)KEHUS.

[TpumensaTs mnpeoOpa3oBaHMsl MHOTOWIEHOB Ui PELICHMs pa3iMuyHbIX 33734 M3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATIbHON MTPAKTHKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATypaJbHBIMH ITOKa3aTeNIMHU JUIsl IpeoOpa3oBaHus
BBIPAYKECHUM.

YpaBHeHus 1 HEpaBeHCTBA

Pewars yMHENWHbIE ypaBHEHUS C OJHOW IEPEMEHHOMW, NPUMEHsSs IPAaBWIA MEpexona OT
UCXOOHOIO YpPaBHEHUS K PAaBHOCWIBHOMY eMy. [IpoBepsATh, SBISETCS 1M YUCIO KOPHEM
ypaBHEHHUSL.

[TpumeHsATH TpadguuecKue MeTOIbl IPU PEIIEHUH JINHEHHBIX YPABHEHUH U UX CHCTEM.

[ToxOupatb mpUMepHI Iap YUCEI, SIBISIOUINXCS PEHICHUEM JTMHEWHOTO YPaBHEHUS C ABYMS
[IEPEMEHHBIMM.

CtpouTh B KOOPAMHATHON IJIOCKOCTH TpauK JMHEHHOTO YpaBHEHHS C JBYMS
HEPEMEHHBIMHU, TOJIb3YSICh I'PapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemats cucreMbl ABYX JIMHEWHBIX ypaBHEHUN C JABYMs NEPEMEHHBIMH, B TOM YHUCIE
rpaduyuecku.

CocTaBnATh M pemiath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHUI IO
YCIIOBUIO 3a/layM, HMHTEPIPETUPOBAaTh B COOTBETCTBUM C KOHTEKCTOM 3aJaud IIOJy4YEHHBIN
pe3ybTar.

DOYyHKUMHU

N300pakaTb Ha KOOPAMHATHOM NpPSAMOM TOYKHM, COOTBETCTBYIOLIME 33JaHHBIM
KOOpJMHAaTaM, Jy4H, OTpPE3KH, WHTEpBaJIbl, 3alUChIBaTh YHCIOBBIE IPOMEXKYTKH Ha
areOpanyeckoM s3bIKe.

OtmedaTh B KOOPAMHATHOM IJIOCKOCTM TOYKM MO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku TuHeHHbIX GyHKIUA. CTpouTs rpaduk GyHKIMHN y = [X|.

OnuceiBaTh € MOMOIIBIO (PYHKIMHA U3BECTHBIE 3aBHCHUMOCTH MEXAY BEIMYMHAMU:
CKOPOCTb, BpEMs, PacCTOSIHHME, 1[€HAa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOAUTEIBHOCTD, BPEMH,
00BEM paboTHI.

HaxonuTh 3HaueHne pyHKIIUM O 3HAUEHHIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cocod MpencTaBiIeHUS U aHadu3a WHQOpMaIMU, U3BJIEKATh U
UHTEPIPETUPOBATH UHPOPMAIIUIO U3 TPa(UKOB peanbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonmy oOyuenuss B 8 kJiacce OOyYarOIIMICS TOMYYUT CIAEAYIOIIHE TPEIMETHBIC
pE3yJIbTaThL:

Yucia 1 BbIYHCIEHUSA

Hcnonp30BaTh HavalbHBIE TMPEACTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX YUCET IS
CpPaBHEHHMSI, OKPYTJIEHUS M BBIYHCICHUH, M300pakaTh [EHCTBUTENIbHBIE YHUCIIa TOYKAMU Ha
KOOPJIMHATHOW IIPSIMOM.

[IpuMeHsTh TOHSATHE apU(PMETUYECKOrO0 KBAAPATHOTO KOPHSA, HAXOIWUTH KBaJpaTHBIC
KOPHH, UCTIOJIb3YSI IPU HEOOXOUMOCTH KaJIbKYJISTOP, BBHITTOIHIATH TPEOOPa30BaHUS BBIPAKEHUH,
coJiepXalliuxX KBaJpaTHble KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3amucu OONBIIMX W MaJbIX YHCEN C TOMOIIBIO NECATHYHBIX JpolOer u
creneHeit uucia 10.

AureOpanyeckne BbIpaKeHUs!

[IpuMeHsSTh TOHSATHE CTENEHH C IENBIM TIOKa3aTelieM, BBIMOIHATH MPeoOpazoBaHUs
BBIPAXKEHUM, COJIEPHKAITUX CTEIECHU C IEIBIM MTOKA3aTEIEM.



BBINONMHATE TOX/AECTBEHHBIE MPEOOpPa30BaHUs PAllMOHANBHBIX BBIPAKEHUI Ha OCHOBE
IpaBuiI JEHCTBUN HAaJl MHOTOYJICHAMH M alreOpanyecKuMH JpoOsMu.

PacknaapiBaTh KBaApaTHBINA TPEXUICH HA MHOXKHUTEIH.

[TpumensTs mpeoOpa30BaHus BEIPAKECHUN JUIS PELICHUS pa3IMYHbIX 337a4 U3 MAaTEMaTHKH,
CMEXXHBIX MPEIMETOB, U3 PEaTbHON MPAKTUKU.

YpaBHeHNsI M HEPABEHCTBA

Pemmars nuHeiiHble, KBaJpaTHBIE YPaBHEHUS U PallMOHAIIbHBIE YPABHEHHUS, CBOASAIIUECS K
HUM, CUCTEMBI JIBYX YPaBHEHUI C ABYMS IIEPEMEHHBIMU.

[TpoBoauTH MpoCTEiilne UCCIeA0BaHNS YPAaBHEHUN U CUCTEM YpPaBHEHHIA, B TOM YHCIE C
pUMEHEHHEM rpaduuecKuX MpeCTaBIeHN (YCTaHABINBATb, UMEET JIM YPaBHEHHE UJIH CUCTEMA
YpaBHEHHI PELICHHS, €CITH UMEET, TO CKOJIBKO, U TIpoUee).

[lepexonuTe OT ciioBeCHOW (HOPMYIHUPOBKU 33Jauu K e€ anredpandeckoil MoOJAeIu ¢
IOMOILIBIO  COCTABJICHUS YpPAaBHEHHS WJIM CHCTEMbl ypaBHEHHMH, WHTEPIPETHPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4¥l MOJYYEHHBINA pe3ysIbTarT.

[TprMeHSTH CBOWCTBA YMCIOBBIX HEPABEHCTB JJISi CPABHEHUS, OIICHKH, PEIIaTh JTMHEHHBIC
HEPAaBEHCTBA C OJIHOM NEPEeMEHHON W WX CHUCTeMbl, JaBaThb TpadUUECKyI0 HIUTFOCTPAIUIO
MHOYECTBa PEIICHN HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKUMH

[ToHrMaTh U UCTIOIB30BATh PYHKIIMOHAIBHBIE TOHATHS U A3bIK (TEPMUHBI, CAMBOJIUYECKHE
0003HaYCHMSI ), ONIPEICIIATh 3HAYCHHE (PYHKIIMH 110 3HAYEHUIO apryMEHTa, ONPEACIsAThH CBONCTBA
byskun no e€ rpaduky.

CrtpouTsb rpaduku 3IeMEHTapHBIX (YHKIHIA BUA:

y = k/x, y = x2, y = x3,y = x|, y = VX, onuchIBaTh CBOIiCTBA UHCIOBOI (YHKIHH IO €8
rpaduky.

K xoniy oOyuenus B 9 kiacce 0OOy4aromuiicsi MOJYYUT CIEAYIOIIME MPEAMETHBIE
pe3yabTaThL:

Yucjia 1 BIYHCJIEHUS

CpaBHHBATH U YIOPSI0UYMBATH PALIMOHATBHBIE H HPPAITMOHAIBHBIC YUCTIA.

BremonssTh apudMeTHIecKre JecTBUS C pallMOHATLHBIMHU YUCIIAMH, COYETass YCTHBIE U
MUChMEHHBIC TPUEMBI, BHITIONHSATH BRIYUCICHUS C UPPAIIMOHATHHBIMU YHCTIAMH.

HaxonuTe 3HaUeHUS cTENeHE! C IETBIMH MTOKA3aTeNsIMHU U KOPHEH, BBIYUCIIATH 3HAYCHUS
YHCIIOBBIX BBIPAKEHUH.

OKpyTJIsATh JeHCTBUTENLHBIC YMCIIA, BBITIOIHITH TNPUKUAKY PE3ysIbTaTa BBIYUCICHHM,
OLIEHKY YHMCJIOBBIX BBIPAXKECHUH.

YpaBHeHHUS U HEPABEHCTBA

Permiate nuHeliHbIE M KBaJipaTHbIE YPaBHEHUS, yPaBHEHNU S, CBOJIAIIMECS K HUM, IpocTeiIne
JIpOOHO-paLlMOHANIbHBIE YPABHEHHUS.

Pemate cucteMsl AByX JIMHEHHBIX YpaBHEHUI C JBYMs NEPEMEHHBIMU U CHUCTEMBI JBYX
YPaBHEHMI, B KOTOPBIX OHO YPAaBHEHUE HE SIBIISAETCS JTUHEHHBIM.

Pemate TekcTOBBIE 3amauM anreOpanvdecKuM CIIOCOOOM C TMOMOIIBI0 COCTaBJICHUS
YPaBHEHMSI WM CUCTEMBI JBYX YPaBHEHHH ¢ IByMs IEpEeMEHHBIMHU.

[IpoBOINTE MpOCTENIINE UCCIENOBAHNS YPABHEHUM U CUCTEM YPAaBHEHMI, B TOM YHCIIE C
IpUMEHEeHHEM rpauuecKuX MpeicTaBlIeHu (ycTaHaBIUBaTh, UMEET JIM YpaBHEHUE WM CHCTEMA
YpaBHEHHI PENICHHS, €CITH HMEET, TO CKOJIBKO, U TIpoUee).

Pemate nuHeiiHBIE HEpaBEHCTBAa, KBaJpaTHbIE HEPAaBEHCTBA, H300pa)kaTh pelICHHE
HEPaBEHCTB Ha YMCIIOBOW MPSIMOM, 3aITUCHIBATh PEIICHHE C TIOMOIIBIO CHMBOJIOB.

Pemate cuctemMbl TMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUYAIOIINE KBAIPaTHOE
HEPaBEHCTBO, M300pakaTh pEIIeHNe CUCTEMbl HEPAaBEHCTB HA YHCIIOBOW TMPSMOM, 3alMCHIBAThH
pelIeHne ¢ OMOIIbI0 CHMBOJIOB.

Hcmonp30BaTh HEPaBEHCTBA P PEIICHUN PA3TMYHBIX 3a/1a4.

DYyHKUMHU



Pacrio3snaBath GpyHKIMN M3y4eHHBIX BUIOB. [l0Ka3pIBaTh CXeMaTHYECKN PACIIONIOKEHHE HA
KOOPJAMHATHOM MI0cKOCTH rpadukoB GpyHkiuil Buma: Yy = kx, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3, y =1x, y = |X|, B 3aBHCHMOCTH OT 3HaUYeHHi1 KO>DDUIHEHTOB, OMUCHIBATH CBOHCTBA
byHKIHIi.

Ctpouts W HM300paXkaTh CXEMaTW4YeCKH TIpadHKH KBaAPAaTUYHBIX (YHKIHUH, ONHCHIBATH
CBOMCTBa KBaIpaTUUHBIX (DyHKIUH 10 UX rpadukam.

Pacrio3naBath KBapaTUIHYO (QYHKIHIO 110 (POPMYJIE, IPUBOAUTH IIPHUMEPbI KBAIPATUUHBIX
GyHKIMIA U3 peaabHOM KU3HU, QU3UKU, TEOMETPUH.

YucaoBble MOC/IEA0BATEIbHOCTH U IPOTPecCHu

PacriosHaBaTh apudmMeTHYecKyr0 ¥ reOMETPHUYECKYI0 IPOTPECCHH MPH Pa3HBIX CcHocobax
3aJaHusl.

BBITOMHSTE BBIYMCICHHS C MCIIOIB30BaHHEM (GOpMys N-TO 4ieHa apu(pMeTHYecKoi u
T€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh WiIEHBI TOCIE0BATEIBHOCTH TOYKAMHU Ha KOOPAWHATHON IIOCKOCTH.

PemiaTh 3a1a4n, CBSI3aHHBIC C YUCIOBBIMH MOCJICAOBATEIBHOCTSIME, B TOM YHCIIC 33]]a4H U3
peanbHOMN KU3HU (C UCTIOJIB30BAHUEM KaIBKYJIATOPA, HU(POBBIX TEXHOIOTHIH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne n/m P Kontpoabusie | IIpakrnyeckue (ucpp )
NMPOrpaMMbI Bcero o0pa3zoBaTre/bHbIE
padoTbI padoTbI
pecypchbl
1 Yucna u Berunciaenus. ParmonaabHbie o5 9 bubnnorexa [JOK
4yucIa https://m.edso0.ru/7f415b90
bubnnorexa [JOK
2 AJITCOPAHHCCKHE BIPDKCHHA 21 1 https://m.edso0.ru/7f415b90
bubnuorexa [IOK
3 ¥ PaBHCHH H HEpaBeHCTBa 20 1 https://m.edso0.ru/7f415b90
bubnuoreka [JOK
4 Koopanwatst u rpaguici. GyHKim 24 1 https://m.edso0.ru/7f415b90
but6mmoreka [JOK
1
° Tostopenne n 0doduierne 6 https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0
8 KJIACC
KosnnuyectBo yacos DJICKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne n/mt Kontpoabsubie | IIpakruyeckue
NPOrpamMmslI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchbl
but6mmoreka [JOK
. 1
1 UYucna u Beruncnenus. KBaapaTHslie KopHH 15 https://m.edsoo.ru/7f417af8




5 Uucna u BeraucieHusi. CTeneHsb ¢ HeIbIM 7 bubmuoteka [IOK
[IOKa3aTeiemM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKkue BbIpaKeHUSI. 5 1 bubmmoreka [IOK
KBagpartuslii TpEXuieH https://m.edsoo.ru/7f417af8
4 AnreOpanueckre BbIPaKEHUS. 15 1 bu6mmotexa [LIOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHcTBa. KBajipaTHbie 15 1 bubnnoreka [IOK
ypaBHEHHUSI https://m.edsoo.ru/7f417af8
6 VYpaBHeHus U HepaBeHCTBA. CHUCTEMBI 13 bubmmoreka [IOK
YPaBHEHUI https://m.edsoo.ru/7f417af8
bubnnorexa [JOK
7 VYpaBHeHus u HepaBeHcTBA. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubnnorexa [JOK
8 DyHKIH. OCHOBHBIE IOHATHA > https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
o DyHKumn. HHCr0BIC PyHKIIH o https://m.edsoo.ru/7f417af8
bu6mmoreka I[IOK
1
10 Tosropenne n 0doduierne 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0
9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3iesioB U TeM undposbie
Ne n/mm P Kontponbnbie | IIpakTtudeckue (uubp )
NPOrpaMMbIl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
1 Uucna v Beruncienus. JlecTBUTENbHBIE 9 bubnmuotexa [IOK
yucia https://m.edso0.ru/7f419d08




5 YpaBHEHUS ¥ HEPABEHCTBA. Y PAaBHEHHUS C 1 9 bu6muoreka [IOK
OJIHOM MEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHUs U HepaBeHCTBA. CHCTEMBI 14 1 bubmmoreka [IOK
YPaBHEHUH https://m.edso0.ru/7f419d08
bubnuorexa [IOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 https://m.eds0o.ru/7f419d08
bubnuorexa [IOK
° DyHKiH 16 1 https://m.edso0.ru/7f419d08
bubnuoreka [JOK
6 YucnoBble MOCIIeA0BATEIEHOCTH 15 1 httos://m.eds00.ru/7£419d08
[ToBTOpEeHue, 06001IeHNEe, CUCTEMATU3AIIHS bubmmoreka [IOK
7 . 18 1
3HAHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
IMOYPOYHOE IVIAHUPOBAHUE
7 KJIACC
Kosau4vecTBo yacoB DJIeKTPOHHBbIE
uudpoBbie
Nen/m | Tema ypoka Konrtpoabsnsie | IIpakruyeckue p
Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
1 [ToHsITHE paIMOHAIBHOTO YUCIIa 1
5 ApudmeTndeckre 1eUCTBUSA C 1
paroHaIbHBIMU YHCTIAMH
3 ApudmeTndeckre 1eUCTBUSA C 1
paroHaIbHBIMU YHCTIAMH
4 ApudmeTrnueckue 1eHCTBUS C 1
paloHaIbHBIMU YUCTAMH




Apudmerndeckue nencTBUS C

> parMoHAIbHBIMHA YHCIIAMHU
6 Bxoanas koHTpOabHAs paboTa
7 CpaBHeHue, yrops10uMBaHue
parMOHAIBHBIX YHCEIT
8 CpaBHeHHE, yIOPSI0YUBAHIE
palMOHAIBHBIX YUCEI
9 CpaBHeHue, yIops1I0uiBaHue
parMOHAIBHBIX YHCEIT
10 CreneHs ¢ HaTypaJIbHBIM MTOKa3aTeIeM bubmorexa HOK
https://m.edsoo.ru/7f4211de
11 Cremnenb ¢ HaTypaJIbHBIM MTOKa3aTeJIeM bubmorexa HOK
https://m.edsoo.ru/7f421382
12 Cremnenb ¢ HaTypaJIbHBIM MTOKA3aTeIeM bubmorexa HOK
https://m.edsoo.ru/7f42154e
13 Cremnenb ¢ HaTypaJIbHBIM MTOKa3aTeIeM bubmorexa [IOK
https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HaTypaJIbHBIM MOKa3aTeIeM
15 Pemrenre ocCHOBHBIX 3avz[aq Ha IpooH,
MPOIICHTHI U3 pPeaTbHON MPAKTHKU
16 Pemrenre ocHOBHBIX 3a/1a4 Ha ApoOH,
MIPOIICHTHI U3 PeaTbHON MPAKTHKN
17 Penrenre 0CHOBHBIX 3ai1aq Ha Ipoow,
MIPOLIEHTHI U3 PEAIbHOMN MPAKTUKH
18 Pemrenrie ocCHOBHBIX 3a£1aq Ha 1poou,
MIPOIICHTHI U3 PeaTbHON MPAKTHKN
19 [Ipu3Haku 1eTMMOCTH, Pa3JIOKESHHS Ha

MHOXKHUTCJIN HATYPaJIbHBIX YU CCJII




[Ipu3Haku 1eIMMOCTH, Pa3JI0KEHHsS Ha

20
MHOXHUTETN HATYPaIbHBIX YHCEIT

1 Peanbubie 3aBucumocTtu. [Ipsmas u
oOparHast MPOMOPIUOHATEHOCTH

29 Peanbubie 3aBucumoctu. [psimas u
oOpaTHast IPOMOPIIMOHATBHOCTH

23 Peanbubie 3aBucumocTtu. [Ipsimas u
oOpaTHast IPOMOPIIMOHATBHOCTH

24 Peanbnbie 3aBucumocTtu. [Ipsimas u
oOparHast MPOIOPIUOHATEHOCTH

o5 KonTponbhas pabota 1o reme
"PanmonanpHble yncia'

26 BykBeHHBIE BEIpAXKEHUS Bubmorexa ITOK

y P https://m.edsoo.ru/7f41feec

97 [Tepemennsie. JlomycTUMbIE 3HAUCHUS
MEPEMEHHBIX

28 Dopmyibl

29 ®opmybt
[TpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH,

30 AaCKPBITHE CKOOOK U IIPUBEIEHUE TTOJO0OHBIX bubnnorexa [IOK
packp p https://m.edsoo.ru/7f41fafa
cJIaraeMbIX
[TpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH,

31 pacKpbITHE CKOOOK U MPUBEACHNUE OJOOHBIX bubmorexa [OK

https://m.edsoo.ru/7f41fd70
cllaraeMbIX
[TpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH,
32 pacKpbITHE CKOOOK U MPUBEACHNUE TOJOOHBIX

ciaaracMbIX




[IpeobOpazoBanriec OyKBEHHBIX BBIPAKCHHM,

33 PacKpbITHE CKOOOK U MPUBEICHHE TT0JOOHBIX
cllaraeMbIx
34 CBoiicTBa CTENEHU C HATYPaIbHBIM bubmmoreka [IOK
[I0Ka3aTeseM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYPaIbHBIM bubmmoreka [IOK
[I0Ka3aTeeM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYPaIbHBIM bubnnoreka [IOK
MOKa3aTeiaemM https://m.edsoo.ru/7f4218be
bubnuorexa [JOK
37 Morowrertbt https://m.edsoc?ru/?f42276e
bubmmoreka [IOK
38 Muoroser! https://m.edsoou.ru/7f422930
39 CnoxxeHue, BBIMUTAHUE, YMHOKEHUE bubnmoreka [IOK
MHOT'O4YJIEHOB https://m.edsoo.ru/7f422af2
40 CrnoxxeHue, BBIMUTaHUE, YMHOKEHUE bu6nmmotexka [IOK
MHOT'OUYJIEHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIMUTAHUE, YMHOKEHUE bubnnoreka [IOK
MHOT'O4YJIEHOB https://m.edsoo.ru/7f422fca
42 CrnoxxeHue, BBIMUTaHUE, YMHOKEHUE bubmuorexa [JOK
MHOT'O4YJIEHOB https://m.edsoo.ru/7f423182
43 DopMyITBI COKPAMEHHOTO YMHOKECHUS bubmorexa [OK
https://m.edsoo.ru/7f42432a
44 DopMyITBI COKPAIIEHHOTO YMHOKEHUS bubamorexa [HOK
https://m.edsoo.ru/7f42464a
45 DopMyITBI COKPAIIEHHOTO YMHOKEHUS bubamorexa [HOK
https://m.edsoo.ru/7f424c12
46 DopMyITBI COKPAIIEHHOTO YMHOKEHUS bubmorexa [IOK

https://m.edsoo.ru/7f424fd2




but6mmoreka [JOK

a1 DopMyIIbt CORPAIIEHHOTO YMHONKCHI https://m.eds00.ru/7£4251d0
48 PaznoxxeHre MHOTOWIEHOB Ha MHOKUTENN bubmmorexa [IOK
https://m.edsoo.ru/7f423312
49 PaznoxxeHre MHOTOWIEHOB Ha MHOKUTENN bubmmorexa [IOK
https://m.edsoo.ru/7f4237fe
50 Pa3nosxeHre MHOTOYICHOB HAa MHOKUTEIN bubmmorexa [IOK
https://m.edsoo.ru/7f4239de
51 Paznoxenrne MHOTOWICHOB Ha MHOXKUTENN
59 KonTponbHas paboTa 1o teme
" AnreOpanyeckue BeIpaKeHUs"
53 YpaBHeHue, npaBuiia mpeoopa3zoBaHus )
ypaBHEHUs, PABHOCUIILHOCTh YPaBHEHU
54 JIuneitnoe ypa]iHeHI/Ie C OJTHOM f[epeMeHHofI,
pelieHne JIMHEHHBIX ypaBHEHU I
55 JIuneliHoe ypaBHEHUE C OHOU IIEPEMEHHOMN, bubnnorexa [IOK
pElLICHHE JIMHENHBIX YPABHEHUI https://m.edsoo.ru/7f420482
56 JInHeitHoe ypaBHEHUE C OJHOM EPEMEHHOM,
pelICHUE JIMHEWHBIX YPaBHEHUI
57 Pemrenue 3amau ¢ moMoIpI0 YpaBHEHHIMA brbmmorexa [IOK
https://m.edso0.ru/7f42064e
58 Pemenwue 3a1a4 ¢ MOMOIIBIO ypaBHEHHAN bubsmorexa HOK
https://m.edso0.ru/7f420806
59 Pemenwue 3a1a4 ¢ MOMOIIBIO ypaBHEHHAN bubmorexa [OK
https://m.edso0.ru/7f4209a0
60 Pemenwue 3a1a4 ¢ MOMOIIBIO ypaBHEHHAN bubmmorexa [TOK
https://m.edsoo.ru/7f420e6e
61 JInneliHOE ypaBHEHUE C ABYyMS bu6muoreka [IOK

NEpECMCHHBIMU U CT'O Tpa(bI/IK

https://m.edsoo.ru/7f427c32




62 JIuHeitHOE ypaBHEHHE C TBYMSI bu6mmoreka [IOK
MePEMEHHBIMU U €T0 TpaduK https://m.edsoo.ru/7f427e8a
63 Cucrema AByX JIMHEHMHBIX YPAaBHEHHI € bubmmoreka [IOK
JBYMS IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema qByX JIMHEHHBIX YPAaBHEHUM C
IBYMs IIEpEMEHHBIMU
65 CucreMa ABYX JUHEUHBIX YPABHEHHH C
IBYMs IIEpEMEHHBIMU
66 Cucrema IByX JIMHENHBIX YPABHEHUM C
IBYMS TIEpEMEHHBIMU
67 Pemenue cuctem ypaBHeHUN bubmorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenue cuctem ypaBHeHUN bubmorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHeHHI bubmmorexa LIOK
https://m.edso0.ru/7f4287d6
70 Pemenue cucrem ypaBHeHUIH
71 Pemenue cucrem ypaBHeHHI
79 KonTponbnas pabota no reme "JIuneitnsie bubnnorexa [IOK
ypaBHEHUA" https://m.edso0.ru/7f421044
73 KoopannaTa Touku Ha psSMO¥ bubmmorexa LIOK
https://m.edsoo.ru/7f41de76
bu6mmoreka [IOK
4 HucnosbIe MpOMEKYTKH https://m.edsocﬁu/?ﬂldffz
75 YucnoBble MPOMEKYTKU
76 PaccrosiHre Mex 1y AByMsi TOUKaMHu
KOOPJIMHATHOW MPSIMOI
77 PaccrostHre Mex 1y AByMst TOUKaMH

KOOPJIMHATHOM MPSIMOi




78 [IpsimoyronbHas cuctemMa KOOpJAMHAT Ha bu6mmoreka [IOK
IUIOCKOCTH https://m.edsoo.ru/7f41e16e
79 [IpsiMoyronbHas cucremMa KOOpAUHAT Ha bubmmoreka [IOK
IIJIOCKOCTH https://m.edsoo.ru/7f41e42a
bubnuorexa [JOK
80 [Tpumeps! rpadukoB, 3a1aHHBIX GopMyTIaMu httos://m.edsoo.ru/7f41e8a8
bubnuorexa [JOK
81 [Tpumepsl rpadukoB, 3a1aHHBIX GopMyTIaMu htts://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukoB, 3aJaHHBIX POpMyIaMu
83 [Tpumeps! rpadmKoB, 3aJaHHBIX (HOPMYTIaMU
. bubnuoreka [JOK
84 Urenue rpad)uKoB peaabHbIX 3aBUCUMOCTEH htts://m.edsoo.ru/7f41ea24
85 Urenue rpauKoB peaqbHbIX 3aBUCUMOCTEN
bubnuoreka [JOK
8 Honsrue Gyt https://m.edsoo.ru/7f41ef06
87 I'paduk Qyskmm
N N bubnuorexa [JOK
88 Coticrsa Qynicuuit https://m.edso00.ru/7f41f078
N N bubnuorexa [JOK
89 Coticrsa Qynicuuit https://m.edsoo.ru/7f41f1fe
. bubnuoreka [JOK
%0 Juneiinas ynius https://m.edso0.ru/7f427282
bu6mmorexa [IOK
1 .
0 Junettsas Gymics https://m.edsoo.ru/7f427412
N bubnuoteka [IOK
2 I1
0 OCTpOeHHe rpadika JIHHCHHOH pyHKLli https://m.edsoo.ru/7f426d1e
93 ITocTpoenue rpaduka TMHEHHONW (HYyHKIUU
94 I'padux Gyskimm y =[x|
95 I'padux Qyskimm y =[x|




9 Kontponbras padora no reme "KoopauHatb 1 1 bu6mmoreka [IOK
u rpaduku. OyHKIHA" https://m.edsoo.ru/7f41f50a
97 IToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB 1 bubmmoreka [IOK
Kypca 7 kiacca, 000011eHIe 3HaHU https://m.edsoo.ru/7f429c6c
08 [ToBTOpEHNE OCHOBHBIX MOHATUH U METOJIOB 1 bu6mmotexa LIOK
Kypca 7 kiacca, 00001ieHre 3HaHHUH https://m.edsoo.ru/7f429f32
[ToBTOpEHME OCHOBHBIX MOHATUNA U METOI0B bubnnoreka [IOK
99 . 1
Kypca 7 Kiacca, 000011eHne 3HaHUI https://m.edsoo.ru/7f42a0e0
100 [ToBTOpEHME OCHOBHBIX MOHATHI U METOJIOB 1 bubmmoreka [IOK
Kypca 7 kiacca, 00001eHIe 3HaHU https://m.edsoo.ru/7f42a27a
101 Wrorosas koHTpoJbHas paboTa 1 1
102 [ToBTOpEHNE OCHOBHBIX MOHSATUI U METOJOB 1 bubnnoreka [IOK
Kypca 7 kiacca, 00001eHIe 3HaHU https://m.edso0.ru/7f42a900
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
8 KJIACC
KosanuyectBo yacos DJICKTPOHHBIE
uugposbie
Ne n/m Tema ypoka Kontpoabubie | IlpakTnueckue p
Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchbl
1 KBagpaTHbIii KOpEHb U3 YKCIIa 1 bubmmorexa LIOK
o P . https://m.edsoo.ru/7f42d452
bubnunorexa [IOK
II 1
2 OHATHE 00 MPPALHOHATLHOM HHCIC https://m.edsoo.ru/7f42eaaa
3 JlecsiTHUHBIC IPUOITMKSHIS 1

HppaliuOHAIIBHBIX YUCCII




JecsTuunblie MpUOIMKEHUS

4 HUPPALMOHATLHBIX YUCENT 1

5 JlelicTBUTEIIbHBIC YHCIIA 1

6 CpaBHeHUE IEHCTBUTEIBHBIX YHCEIT 1

7 CpaBHEHHE NEHCTBUTEIIBHBIX YHCEIT 1

8 Bxonnas koHTposBbHAs paboTa 1

9 VYpaBHeHue BHIa X* = & 1

10 CaoticTBa apu(METHICCKUX KBAIPATHBIX 1 bubnmoreka [JOK
KOpHe https://m.edsoo.ru/7f42d862

1 CaoticTBa apu(METHICCKUX KBAIPATHBIX 1 bubnnoreka [IOK
KOpHEH https://m.edso0.ru/7f42d862

12 [TpeoOpazoBaHre YMCIOBBIX BEIPAKEHU, 1 bubmmoreka [JOK
COEpKAIIMX KBAIPATHbIE KOPHU https://m.edsoo.ru/7f42dd26

13 [Ipeobpa3oBaHue YNCIOBBIX BHIPAKEHUH, 1 bubnuoreka LIOK
COZIEpKAIMX KBAIPATHbIE KOPHU https://m.edsoo.ru/7f42ded4

1 [Ipeo6pa3oBaHue YNCIOBBIX BhIPaKEHUH, 1 bubnnorexa [IOK
coepKalNX KBAIpaTHbIE KOPHU https://m.edsoo.ru/7f42e0be

15 [Ipeo6pa3oBaHue YNCIOBBIX BhIPaKEHUH, 1 bubmuoreka [LIOK
COZIEpKAIMX KBAIPATHbIE KOPHU https://m.edsoo.ru/7f42e262

bubnnoreka [IOK

16 CrereHb C MeTbIM MTOKa3aTeeM 1 https://m.e dsogru (7435404

CrangapTtHas 3anuch yucia. Pazmepsl
OBEKTOB OKpYXkKa ro mupa (ot

17 :J'IeMeHTapHIi))}(] qa(I;(;II/JIlIi )100 KOI:MIEI(:IGCKI/IX 1 bubnnorexa [IOK
00BEKTOB), JUIUTELHOCTE IIPOLIECCOB B https://im.eds00.n/7f436098
OKPYXKaroIIeM MHpPE

18 CBOMCTBA CTEIIEHU C IEJIBLIM [TOKa3aTeIEM 1 bubnnorexa [IOK

https://m.edsoo.ru/7f435648




but6mmoreka [JOK

19 CBoiiCTBa CTENIEHU C LI€JIBIM MOKa3aTelieM https://m.edsoo.ru/7f435648
20 Caoii BIM ITOKa3aTelieM bubmorexa LOK
BOMCTEA CTCTICHI € I . https://m.edsoo.ru/7f435648
21 Caoi BIM TTOKa3aTesIeM bubmorexa LOK
BOMCTEA CTCTICHI € I . https://m.eds00.ru/7f43599a
99 Croit « bu6mmoreka [IOK
BOMCTBA CTEIECHU C LIEJIBIM TIOKa3aTeIeM httos://m.edsoo.ru/7f435ed6
23 KBanpaTHbiii TpéxuieH
24 KBaapatHbiii TpéxuneH
o5 PaznoxeHune kBagpaTHOTO TpEXUJIEHA HA bubnnorexa [IOK
MHOKUTENH https://m.edsoo.ru/7f42fd38
26 PaznoxeHne KBapaTHOTO TPEXUIICHA HA bubnnorexa [IOK
MHOXUTEIN https://m.edsoo.ru/7f42fd38
KoHnTposipHas padboTa 1mo remam
97 ,,KHTp APHAAP C bubnnorexa [IOK
BaﬂpaTHBie KOpHH. feHeHH' https://m.edso00.ru/7f42ec80
KBanpartsslii TpexuineH
bu6mmoteka [IOK
28 Axrebpanieckas Apods https://m.edso0.ru/7f430382
29 JomycTrmble 3HaYeHHsI IEPEMEHHBIX,
BXOJISIINX B aJIreOpandecKe BEIPaKSHUS
30 JlomycTrmble 3HaYeHHsI TIEPEMEHHBIX,
BXO/ISANINX B AJITeOpanvecKie BRIPAKCHHUS
31 OcCHOBHOE CBOMCTBO anreOpandeckoin bubnmoreka [IOK
Ipodu https://m.edso0.ru/7f4308e6
. bubmuorexa [JOK
32 Coxpauerne podeit https://m.edsoo.ru/7f430a8a
bub OK
33 CoxkparieHne apooeit nommoreka L{

https://m.edsoo.ru/7f430f44




but6mmoreka [JOK

34 Coxpamenne apooei https://m.edsoo.ru/7f430f44

35 CrnoxxeHue, BBIYUTaHUE, YMHOXKEHUE U bu6mmoteka [IOK
JIeTICHUE aJIreOpandecKux apooei https://m.edsoo.ru/7f43128c

36 CrnoxxeHue, BBIYUTaHUE, YMHOXKEHUE U bubmmoreka [IOK
JieneHre anredpanyeckux aApooeit https://m.edsoo.ru/7f4315c0

37 CiokeHue, BBIMUTaHUE, YMHOKEHUE U bu6mmoteka [IOK
JIeTICHUE aJIreOpandecKux apooei https://m.edso0.ru/7f4318c2

38 CrnoxeHue, BBIUUTAHUE, YMHOXKEHHUE U bu6mmoteka [LIOK
JeJICHNE aJreOpandecKux Apoodei https://m.edsoo.ru/7f431a20

39 [Ipeobpa3oBanue BeIpa)keHUH, COIEPIKALIUX bubnuoreka LIOK
anredpanveckue Ipodu https://m.edsoo.ru/7f43259¢c

40 [TpeoOpazoBaHue BEIpAKEHUH, COAEPIKAIIINX bubnnorexa [IOK
anreOpanveckKue Apoou https://m.edso0.ru/7f432736

41 [TpeoOpa3oBanue BbIpaskeHUI, COEpIKAIINX bubnnorexa [IOK
anredpandeckue 1podu https://m.edsoo0.ru/7f432736

42 KonTponbHnas padbora no reme bubmuoreka [LIOK
"Anredpanueckas 1poosb" https://m.edsoo.ru/7f431d36

bubnnoreka [IOK
43 Kpazparroe ypashetine https://m.edso;.lru/7f42ee1a

44 Henonnoe kBagpaTHOE ypaBHEHUE brbsmorexa HOK
https://m.edsoo.ru/7f42eela

45 HemnonHoe kBagpaTHOE ypaBHEHUE bubamorexa [HOK
https://m.edsoo.ru/7f42eela

46 dopmyiia KOpHEH KBapaTHOTO YPaBHECHUS bubamorexa [HOK
https://m.edso0.ru/7f42f158

47 dopmyna KOpHEH KBapaTHOTO YPaBHEHUS bubmiorexa LIOK

https://m.edsoo.ru/7f42f3f6




but6mmoreka [JOK

® .
48 OpMyJia KOpHEH KBaJIpaTHOTO YpaBHEHUS httos://m.edsoo.ru/7f42f5ad
bubnnorexa [IOK
4 T B
o eopeMa breta https://m.edsoo.ru/7f42fef0
bubnnorexa [IOK
T B
>0 copea Breta https://m.eds00.1u/7£430076
51 Peuienue ypaBHeHUM, CBOASIIUXCS K bubanoreka [IOK
KBaJpaTHBIM https://m.edsoo0.ru/7f43c542
59 Pemenue ypaBHeHuUH, CBOAAIMXCS K bu6mmoteka [LIOK
KBaJIpaTHbIM https://m.edso0.ru/7f43c3d0
53 [Ipocreiinme npoOHO-paIIMOHATHHBIC bubnmnoreka [IOK
YPaBHEHHUS https://m.edso0.ru/7f4328c6
[Ipocreiimme npoOHO-paIMOHAILHBIC bubnnoreka [IOK
54
YpaBHEHUS https://m.edsoo.ru/7f432b6e
Penienne TeKCTOBBIX 3a/1a4 C TOMOLIbIO bu6mmoteka [LIOK
55 .
KBaJPaTHBIX YPaBHECHUU https://m.edsoo.ru/7f42f75¢c
56 Permrenne TekCTOBBIX 33124 C IOMOILBIO bu6nmmoteka [IOK
KBaJPaTHBIX YPaBHEHUU https://m.edso0.ru/7f42f8f6
Konrtponbnas pabota o reme "KBanparHsie bubnuoreka [IOK
57 "
YpaBHEHUS https://m.edso00.ru/7f4301f2
JInHeitHoe ypaBHEHUE C IByMS
58 HEepEeMEHHBIMH, €ro rpaduK, IpUMepbI
pelIeHus ypaBHEHHH B IIEIBIX YHCIax
JInHeitHoe ypaBHEHHE C IBYMS
59 MEePEMEHHBIMHU, €ro rpaduK, IpUMepbI
pelIeHus ypaBHEHHH B IEIBIX YHCTax
JInneliHOEe ypaBHEHUE C IBYMs
60 NEepEeMEHHBIMH, €0 rpaduK, IPUMEphI

peueHusl ypaBHEHUH B LENBIX YHCIaxX




Pemienue cucrtem AByX JTUHEHHBIX

61

YpaBHEHUH C IByMSI IEPEMEHHBIMU
62 Pemenune cucreM AByX JTMHENWHBIX

YpaBHEHUH C IByMSsI IEPEMECHHBIMU
63 Pemienne cuctem IByX JIMHEHMHBIX

YpaBHEHUH C IByMSI IEPEMEHHBIMU
64 [IpumMepbl pelieHus: CUCTEM HEJTMHEHHBIX

YpaBHEHUH € ABYMS [I€PEMEHHBIMU
65 [TpumepsI pereHus CUCTEM HeTMHEHHBIX

YPaBHEHHUH C ABYMS MTEPEMEHHBIMU

I'paduueckas unreprperaiust ypaBHEHUs €

. bubmmoreka [JOK
66 JIBYMSI IEPEMEHHBIMU U CUCTEM JIMHEWHBIX
-~ https://m.edsoo.ru/7f43d6d6
YPaBHEHHH C IBYMS MTEPEMECHHBIMU
I'paduueckas unrepripeTaiust ypaBHEHUs €
N bubnuoreka [IOK
67 JIBYMSI IEPEMEHHBIMU U CUCTEM JIMHEWHBIX
. https://m.edso0.ru/7f43d6d6

YpaBHEHHH C IBYMS ITIEPEMEHHBIMU
68 Pemenne TekCcTOBBIX 3a/1a4 C TOMOUIBIO

CHUCTEM ypaBHEHUH
69 Pemienne TekCTOBBIX 3a/1a4 ¢ MTOMOUIBIO

CUCTEM ypaBHEHUH
20 Pemienne TekCTOBBIX 3a/1a4 ¢ MTOMOUIBIO

CHUCTEM ypaBHEHUH
71 YuciioBbIE HEPABEHCTBA U UX CBOKCTBA
72 YucnoBble HEPABEHCTBA U X CBOWCTBA
73 HepaBeHCTBO ¢ 0/THOI TIEpeMEHHOI
74 Jlunelinble HepaBEHCTBA C OAHOU bubnmnoreka [IOK

MIEPEMEHHOM U MX PEIICHHE

https://m.edsoo.ru/7f42c692




JIvHeitHbIe HepaBEeHCTBA C OJTHOM

but6mmoreka [JOK

75
MEPEMEHHOM U UX PEIICHUE https://m.edso0.ru/7f42c840
76 JIvHeitHbIe HepaBeHCTBA C OJJTHOM
IIEPEMEHHOM U UX PEILICHUE
77 CucreMbl IMHEWHBIX HEPABEHCTB C OAHON bu6mmoteka [LIOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cb88
78 CucreMbl JIMHEHHBIX HEPABEHCTB € OJIHOM bubanoreka [IOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucTembl JIMHEHBIX HEPABEHCTB € OJJHOM
IIEPEMEHHOM U UX PEIICHHE
N3o0paxenue pereHus IMHEHHOTO
. bubmmoreka [JOK
80 HEPABEHCTBA M UX CUCTEM Ha YHCIIOBOM
N https://m.edso0.ru/7f42c9e4
TPSIMOA
N3o0paxenue pemeHus JIMHEHHOTO
. bubnuoreka [IOK
81 HEPABEHCTBA M UX CUCTEM Ha YHCIIOBOM
. https://m.edsoo.ru/7f42c9e4
TIPSIMOIA
82 KonTposnbHas padoTa o remam
"HepaBenctBa. CucreMbl ypaBHEHUI"
bu6nmmoteka [IOK
83 [Tousatue QyHkmm
Py https://m.edso0.ru/7f433c12
84 OO6nacth onpeiesICHUs © MHOKECTBO bubnnoreka [IOK
3HaYeHUN QYHKLIUU https://m.edsoo.ru/7f433d84
85 CrniocoOsbI 3a1anust QyHKIIHIA
86 I'padux GyHKIMN
87 CaolicTBa QyHKIIMH, KX OTOOpaKEHUE Ha
rpaduke
88 YreHne 1 MOCTpoeHUE rpaduKOB PYHKITUIA




[Tpumeps! rpadgukoB QyHKITHH,

89
OTPaKaIOIINUX pPealbHbIE TPOLECCHI
@DyHKLUY, ONUCHIBAIOIINE IPAMYIO U
90 06y aTI}II 10 [IPOIIO H(I)Jll{anblfmey bubmmorexa [IOK
PaTHYIO TIPOTOpH https://m.edsoo.ru/7f434bbc
3aBUCUMOCTH, UX I'paduKu
91 lumepbona
92 lumepbona
bubnuorexa [JOK
= 2
%3 Tpaduc ynicumm y = x https://m.edso0.ru/7f4343e2
bubnnorexa [JOK
= 2
o4 Tpaduc ynicumm y = x https://m.edso0.ru/7f434572
Oyaxmuu Yy =x2, Yy =x3, y=Yx, y = [x|;
95 r }EII(I)I/IIfleCK);e eL)L/IeHI/Ie , aBHe§Hﬁ|H| bubmorexa HOK
P P . P https://m.edso0.ru/7f434d38
CUCTEM ypaBHEHUH
b =x2,y=x3,y=VYx,y=[x[;
96 r }EILZJI:/IIfII/:;IK);eX el)L/IeH)Ier , aBHeP)I/I/II\/'Ill/I| brbmmorexa [IOK
P P . P https://m.edso0.ru/7f434eb4
CUCTEM YpaBHEHUU
97 IToBTOpEHNE OCHOBHBIX IIOHATHI U METOI0B bubnnorexa [IOK
KypcoB 7 U 8 KiaccoB, 0000111eHe 3HaHU| https://m.edsoo.ru/7f4371aa
08 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB bubmuoreka [LIOK
KypcoB 7 U 8 KJIacCOB, 000011IeHIe 3HaHU I https://m.edso0.ru/7f43736¢
99 IToBTOpEHNE OCHOBHBIX IIOHATUI U METO/0B bu6mmoreka [IOK
KypcoB 7 u 8 ki1accoB, 0000111eHe 3HaHUI https://m.edsoo0.ru/7f437510
100 IToBTOpEHKE OCHOBHBIX MOHATHUIA U METOA0B but6mmoreka [JOK
KypcoB 7 1 8 KJIacCOB, 000011IeHIe 3HAHU I https://m.edso0.ru/7f4376b4
bubnunorexa [IOK
101 15
0 TOroBas KOHTpOIIbHas padora https://m.edso0.ru/7f436b88
102 [ToBTOpEHNE OCHOBHBIX MOHSATUI U METOJIOB bubmuoreka [LIOK

KypcoB 7 u 8 Ki1accoB, 0000IIeHne 3HAHUT

https://m.edsoo.ru/7f437858




OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

102

9 KJIACC

n/n

Tema ypoka

KoaudecTBo yacos

Bcero

Kontposbsubie
padoTbI

IIpakTHyeckune
padoTbI

DJIEKTPOHHBIE
nudposbie
o0pa3zoBarTe/ibHbIE

pecypchl

ParnmonanbHbie ynciia, HppalMoHaIbHbIE
Yrcia, KOHEYHbIE 1 OECKOHEYHBIE
JeCATUYHBIE APOOH

MHokecTBO N1EHCTBUTEIHLHBIX YHCEI;
JIEMCTBUTEIIbHEIE YK ClIa KaK OECKOHEYHEIE
JIECSITUUHBIE IpOOU

B3anmHO 0/1HO3HAYHOE COOTBETCTBUE MEXKITY
MHO>KECTBOM JEUCTBUTEIBHBIX YHCET U
MHOKECTBOM TOYEK KOOPJIUHATHON MPSIMO

CpaBHeHue AeCTBUTEIbHBIX YHCET,
apupMeTHUeCKue JeHCTBUSA C
JENCTBUTEIIBHBIMH YN CIIAMU

HpI/I6J'II/I)KéHHOG 3HA4YCHUC BCIINYUHDI,
TOYHOCTb l'IpI/I6J'II/I)KCHI/I$I

OkpyriieHre yncen

OkpyrJieHne uncen

IIpukuaka v OLIEHKA pe3yJIbTaTOB
BBIYMCIIEHUN

[Ipukuaka v OLIeHKA pe3yIbTaTOB
BBEIYMCIIEHUN




JIuneitHoe ypaBHeHuE. PelieHue ypaBHEHUH,

but6mmorex [JOK

10 CBOISIIIMNXCS K JIMHENHBIM https://m.edsoo.ru/7f43bf66
11 BxoaHas koHTpoIbHAs paboTa
12 KBanpatHoe ypaBHeHue. Pemienne bubnnoreka [IOK
YPaBHEHUH, CBOJAIIMXCS K KBaJPATHBIM https://m.edso0.ru/7f43c542
13 KBaaparHoe ypaBHenue. Pemienue bubmmoreka [IOK
YPaBHEHUI, CBOASLIMXCS K KBAIPATHBIM https://m.edso0.ru/7f43c542
14 bukBanpaTHble ypaBHEHUS bubmmorexa LIOK
https://m.edso0.ru/7f43c3d0
15 bukBanpaTHble ypaBHEHUS bubmorexa LIOK
https://m.edso0.ru/7f43c3d0
IIpumepsl perieHus ypaBHEHUM TPETHEN U
16 YeTBEPTOM CTENEHEN Pa3l0oKEeHHEM Ha
MHOXHTEIH
IIpumepsl perieHus ypaBHEHUM TPETHEN U
17 YeTBEPTOU CTENEHEN Pa3I0KEHUEM Ha
MHOXHTEIH
18 Pemenue npoOHO-palinoHaIbHBIX YpaBHEHHUH bubmmorexa LIOK
https://m.edso0.ru/7f43c9b6
19 Pemenue npo6HO-paniMoOHaIbHBIX YpaBHEHHUH brbnmorexa LIOK
https://m.edso0.ru/7f43c9b6
20 Pemenue TeKCTOBBIX 33124 anreOpandeckum
METOAOM
21 Pemennie TeKCTOBBIX 33/1a4 aNredpandeckum
METOAOM
99 Pernenne TeKCTOBBIX 3aj1a4 anreOpanyeckum
METOAOM
93 KonrpomnbHas pabota o reme "YpaBHeHHUs C

OJHOU EpEMEHHOMN"




24

YpaBHEHUE C ABYMSI IEPEMEHHBIMHU H €T0
rpadux

but6mmorekxa [JOK
https://m.edsoo.ru/7f43d0b4

25

VpaBHEHHUE C IBYMs IEPEMEHHBIMH H €TI0
rpaguk

bubnnorexa [JOK
https://m.edsoo.ru/7f43d0b4

26

CucreMa JByX JIMHEHHBIX YPaBHEHUM €
JBYMs IEPEMEHHBIMU U €€ PEILICHUE

27

CucreMa ABYX JUHEUHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU U €€ pellieHne

28

CucremMa JByX JINHEHHBIX YPAaBHEHUM C
JIByMsI IEPEMEHHBIMU U €€ pellieHne

29

Cucrema JByX JIMHEHHBIX YpaBHEHUM €
JBYMs [IEPEMEHHBIMU U €€ PEIICHUE

30

Pemenue cucrem ABYX ypaBHeHHﬁ, OAHO H3

KOTODBIX JITHEMHOE, a APYroe — BTOPOH
CTEIIEHU

bubnuoreka [JOK
https://m.edsoo.ru/7f43d23a

31

Pemenue cucreM 1ByX ypaBHEHHMH, OJJHO U3

KOTODBIX JINHENHOE, a IPYyroe — BTOPOM
CTCIICHU

bu6mmoteka I[IOK
https://m.edsoo.ru/7f43d55a

32

Pemenne cucrem AByX ypaBHEHUH, OJTHO U3

KOTOPBIX JIMHENHOE, a IPYyroe — BTOPOU
CTETIEHU

33

Pemenue cucrem AByX ypaBHEHHI, OJTHO U3

KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU
CTCIICHU

34

['paduueckas HHTEpPIpPETALUS CUCTEMBI
YPaBHEHUH € ABYMS IEPEMEHHBIMHU

35

Pemenne TeKCTOBBIX 33/1a4 alNredpandeckum

cr1ocooom




Pemenre TeKCTOBBIX 3a7a4 alreOpandecKum

36
crocooom
37 KoHnTtponbhas pabora o reme "CrucreMbl
ypaBHEHUH"
38 YucnoBble HEpAaBEHCTBA U X CBOMCTBA
39 YucnoBble HEpAaBEHCTBA U X CBOMCTBA bubmmorexa LIOK
https://m.edsoo.ru/7f43ad5a
40 JIvHeiHbIe HepaBEeHCTBA C OJTHOM bubnnoreka [IOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 Jlunetinbie tIepaBeHCTBa C OAHOM bubnmoreka [IOK
IIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08
42 Jlunelinbie HEpaBEHCTBA C OAHOU bubmmoreka [IOK
MIEPEMEHHOMN U UX PEIICHHE https://m.edsoo.ru/7f43af08
43 CucTembl JIMHEHBIX HEPABEHCTB € OJJHOM
NIEPEMEHHOI U UX pELICHNE
44 Cucremsl JII:IHeITIHHX HEPABEHCTB C OJTHOMN
NEPEMEHHOI U X pelieHne
45 Cucremsl J'II\/’IHGI\/'IHI)IX HEPaBEHCTB C OHOU
NIEPEMEHHOI U UX pELICHNE
46 KBanpaTHble HEpaBeHCTBA U X PELICHNE bubmmorexa LIOK
https://m.edso0.ru/7f43b098
47 KBaapaTHbIe HEPABEHCTBA U UX PEIICHHE bubamorexa [HOK
https://m.edsoo.ru/7f43b21e
48 KBanparHble HepaBeHCTBA U UX PEIICHUE bubamorexa [HOK
https://m.edsoo.ru/7f43b5a2
49 KBagpaTHbie HEpaBeHCTBA U UX PEIICHHE
50 KBanparHble HepaBeHCTBA U UX PEIICHUE
51 I'paduueckas nHTEpIpETAlMsI HEPABEHCTB U bubmuotexa [LIOK

CUCTCM HCPABCHCTB C IBYMS IICPCMCHHBIMU

https://m.edsoo.ru/7f43b098




['padmyeckas nHTEpHIpETALIHSI HEPABEHCTB U

52
CUCTEM HEPaBEHCTB C JBYMs MIepeMEHHBIMU
53 KonTponbhas paboTa 1o teme
"Hepasencrna"
54 KBanparnunas pynkus, e€ rpaduk u bu6mmoteka LIOK
CBOMCTBA https://m.edso0.ru/7f4396¢6
55 KBaaparuunas ¢pyskmnus, e€ rpaduk u bubnnoreka [IOK
CBOMCTBA https://m.edso0.ru/7f439842
56 KBanparuunas Qynkuus, e€ rpaduk u bubmmoreka [JOK
CBOMCTBA https://m.edso0.ru/7f4399b4
57 [Tapabomna, KOOpAUHATHI BEPIIUHBI bubnnoreka [IOK
napaboJibl, OCb CHMMETPHH apaboJIbl https://m.edsoo0.ru/7f439eb4
[TapaGoma, KOOpAUHATHI BEPITUHBI bubnnoreka [IOK
58
napaboJIbl, OCb CHMMETPHH ITapadoJIbI https://m.edsoo.ru/7f43a03a
[Tapabona, KOOpAUHATHI BEPILINHBI bubanorexa [IOK
59
napaboJibl, OCb CHMMETPHH apaboJIb https://m.edsoo.ru/7f43alac
60 [TapaGosna, KOOpPAMHATHI BEPIIMHbI bubmuorexa [LIOK
napaboIIbl, OCb CAMMETPUHU MapaboIbl https://m.edsoo.ru/7f43a31e
61 [Tapabona, KOOpAUHATHI BEPILNHBI bubmuorexa [LIOK
napaboJibl, OCb CHMMETPHH apaboJIb https://m.edso0.ru/7f43a526
62 [Tapabona, KOOpAUHATHI BEPILINHBI
napaboJibl, OCb CHMMETPHH TapaboJIbl
63 I'paduku pynkuumit: y = kX, y = kx + b,
y=k/x, y=x3, y=vX, y=[X|
64 I'paduku pynkumit: y = kX, y = kx + b,
y=k/x, y=x3, y=vX, y=[X|
65 I'paduku pynkumit: y = kX, y = kx + b,

y=k/x, y=x3, y=vX, y=[X|




I'paduku pyrkmii: y = KX, y = kx + b,

66
y:k/X’ y:X3> y:VX’ y:|X|
67 I'paduku pynkmii: y = KX, y = kx + b,
y=k/x, y=x*, y=vX, y=[X|
68 I'paduku Gynkmii: y = kx, y = kx + b,
y:k/X’ y:X3> y:VX’ y:|X|
bub6mmoteka [IOK
K H@ n
69 OHTPOIIbHAS padoTa 10 Teme "DyHKIHH https://m.eds00.ru/7f43ab84
70 TTousTHE YHUCIIOBOH II0CIEN0BATEILHOCTH buGnnorexa [IOK
A https://m.edso0.ru/7f43e6¢6
3aaHue mMociIeq0BaTeIbHOCTH
71 eKyppeHTHOU Gopmyoi u hopMyIioii N-ro bubmmorexa [IOK
pery y y https://m.edsoo.ru/7f43ebda
yJIeHa
Apudmernaeckast u reoOMeTpHUECKas bu6mmoteka [LIOK
72
IIPOrpeccuu https://m.edsoo.ru/7f43ed7e
73 Apudmerrueckas 1 reoMeTpudecKas bubmuorexa [LIOK
IIPOrpeccuu https://m.edsoo.ru/7f43f3b4
Ddopmyisl N-ro wieHa apupMeTHIEeCKON U
74 reoli/[ez AYECKOH IIpor pecg)nﬁ CYMMEI bubnnorexa [IOK
p porp &y https://m.edso0.ru/7f43f58a
MIEPBBIX N YWICHOB
Ddopmyisl N-ro wieHa apupMeTHIEeCKON U
75 reoliaez AYECKOH IIpor pecg)nﬁ CYMMEI bubmaorexa [IOK
p porp Y https://m.edsoo.ru/7f43ef2c
MEPBBIX N YJICHOB
®opmyJiel N-TO YieHa apupMeTnyecKoi u
76 TEOMETPUYECKON IIPOrPECCHIl, CYMMBI bubnmorexa LHOK
p porp &y https://m.edso0.ru/7f43f0c6
MIEPBBIX N YWICHOB
Ddopmysl N-ro wicHa apupMeTHIECKON U
Py . pucb . bubmuoreka [JOK
77 T€OMETPUYECKON ITPOTrPECCUM, CYMMBI

MEPBLIX N YJICHOB

https://m.edsoo.ru/7f43f72e




DopMyIbl N-TO YieHa apu(PMETHISCKON U

bu6mmoteka [IOK

78 TEOMETPHUECKOH MPOTPecCuii, CyMMBI
P POTP s https://m.edsoo.ru/7f43f8a0
MEPBBIX N YJICHOB
N3o0pakeHue 4ieHOB apuMETHIECKON 1
79 FE€OMETPUUECKOH MTPOrpeccuii ToOUKaMu Ha
KOOPJMHATHOM TJIOCKOCTU
N3o0pakeHue 4ieHOB apruMETHIECKON U
80 reOMETPUYECKOM Mporpeccuii ToukaMu Ha
KOOPJMHATHOM TIIOCKOCTH
81 JIMHEHBIN U SKCTIOHEHITUATBbHBIA POCT
82 CI105KHBIE IPOIIEHTHI buGnnorexa [IOK
p https://m.edsoo.ru/7f43fe0e
83 CI105KHBIE IPOIIEHTHI buGnnorexa LIOK
P https://m.edsoo.ru/7f4401a6
84 KonTponbnas pabota o teme "Hucnossie bubmmoreka [JOK
nocje0BaTeIbHOCTH" https://m.edsoo.ru/7f4404f8
[ToBTOpEHme, 00001IEHNE U CUCTEMATH3AITUS
85 3HaHUU. 3aMuch, CPAaBHEHUE, JIEHCTBUS C
NENCTBUTENbHBIMY YUCIIAMH, YACIOBAS
npsiMast
86 [ToBTOpeHue, 0600IICHIE U CUCTEMATH3AIUS
3HaHu. [IpOIeHTHI, OTHOIIEHHU S, TPOTIOPIIHH
87 [ToBTOpeHue, 06001IeHNE U CUCTEMAaTH3AIUS
3HaHuil. OKpyTIIeHne, MPUOIMKEHHE, OIICHKA
[ToBTOpEHHE, 0000IICHNE U CUCTEMATH3AIUS
. bubnuoteka [IOK
88 3HaHMi. PerieHue TeKCTOBBIX 33129

apupMeTUIECKUM CII0COO0OM

https://m.edsoo.ru/7f443b12




[ToBTOpEeHHE, 0000IICHNE U CUCTEMATH3AITUS

89 3HaHuil. Pemenue TekcToBEIX 3a0a4 bubmorexa [JOK
’ a https://m.edsoo.ru/7f443cd4
apuhMETHUYECKUM CIIOCOOOM
[ToBTOpEHME, 0OOOIICHHE H CHCTEMAaTH3 AN
. bu6mmoteka [IOK
90 3gaHuil. Pemenne TeKCTOBBIX 3a0a4
https://m.edsoo.ru/7f443fea
apuhMETHYECKUM CIIOCOOOM
[ToBTOpEHME, 0OOOIICHHE H CHCTEMAaTH3 AN
91 suanuii. [Ipeobpa3zoBanue aaredOpandecKux buGnnorexa [IOK
1 PeodP P https://m.edsoo.ru/7f4441ca
BBIPKCHUH, JOMYCTUMbIC 3HAUCHHS
[ToBTOpEHME, 00OOIICHHE H CHCTEMAaTH3 AN
92 sHanuii. [Ipeobpa3zoBanue aareOpandecKux bubmorexa LIOK
’ P, p p https://m.edso0.ru/7f444364
BBIPXCHHH, JOITyCTHMBIC 3HAYCHHSI
[ToBTOpEHME, 0OOOIICHHE H CHCTEMAaTH3 AN
93 3Hanuid. [IpeoOpazoBanue anredpandeckux bubamorexa HOK
O https://m.edso0.ru/7f4446f2
BBIPKEHUH, OMYyCTUMbIC 3HAUCHHSI
[ToBTOpEHue, 00001IEHNE U CUCTEMATH3AITUS
94 snannii. [IpeoOpasoBanue anredpanyecKux bubnmorexa [TOK
’ E p p https://m.edsoo.ru/7f444a94
BBIPXCHHH, JOITyCTHMBIC 3HAYCHHSI
[ToBTOpEHme, 00001IEHNE U CUCTEMATH3AITUS
95 3HaHUU. OYHKIUU: IOCTPOCHUE, CBOMCTBA bubmmorexa [IOK
) . ’ https://m.edso0.ru/7f444c56
U3yYEHHBIX (DYHKIIHIA
[ToBTOpEHmEe, 0000IICHNE U CUCTEMATH3AIUS
96 3HaHui. ODYHKIUHU: HOCTPOEHUE, CBOMCTBA bubmmorexa [JOK
Y T P ’ https://m.edso00.ru/7f444144
U3yYEHHBIX (DYHKITHIA
[ToBTOpEeHmEe, 00001IEHNE ¥ CUCTEMATH3AITUS
N N bubmuorexa [JOK
97 3HaHui. DYHKIMH: TOCTPOCHHE, CBOICTBA

U3yYEHHBIX (QyHKIMH

https://m.edsoo.ru/7f44516a




[ToBTOpEeHHE, 0000IICHNE U CUCTEMATH3AITUS

bu6mmoteka [IOK

98 3HaHuil. OyHKIIN: HUOCTpOGHI/Ie, CBOIiCTBA 1 httos://m.edsoo.ru/7f4452e6
U3y4YCHHBIX (QyHKIUH
[ToBTOpEeHue, 0000IIEeHNE U CUCTEMAaTU3AIIHS

99 3Hanuil. [ padudeckoe penieHre ypaBHeHUN 1 bubsmorexa HOK

) https://m.edsoo.ru/7f445516

U UX CUCTEM
[ToBTOpeHue, 0000IIEeHNE U CUCTEMATU3AIIHS

100 3Hanuil. [ papuueckoe pemieHne ypaBHeHUN 1
U UX CUCTEM

101 HroroBast KOHTpoOJIbHAS paboTa 1

102 O06001IeHNe M CUCTeMAaTH3aIMs 3HAHUH 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IIpuno:xkenue 1

I[OCTI/I)KCHI/IC JIMYHOCTHBIX PE3YJILTATOB B paMKax peaiudallu MOAYJIdA
«Ypoqﬂaﬂ ACATCJIBbHOCTD» Paboueii nporpamMmmsbl BOCIIUTAHUSA

Peanuzanus negaroruyeckuM paOOTHUKOM BOCHHUTATENBHOTO MOTEHIMAda YPOKOB
AJITEBPA mpenmnosnaraer cienyoniee:

- MAaKCHMAaJIbHOE HCIIOJIb30BaHUE BOCIUTATEIbHBIX BO3MOXKHOCTEH COJEpXk aHMUs YPOKOB
Uit POPMUPOBAHUS Y OOYYAIOIIUXCS POCCUUCKUX TPATUIIMOHHBIX JTYXOBHO-HPABCTBEHHBIX U
COLMOKYJIBTYPHBIX  LIEHHOCTEH, pPOCCHHCKOTO HCTOPUYECKOIO CO3HAaHUS Ha  OCHOBE
UCTOPUYECKOrO IPOCBEILEHUS; NOA00P COOTBETCTBYIOIIEIO COJEPXKAHHUS YPOKOB, 3aJaHuUi,
BCIIOMOTaTeNbHBIX MAaTepUAIOB, IPOOJIEMHBIX CUTYALMH 11 00CYXKIEHUH;

- BKJIFOUCHHUC B COACPKAaHNUC YPOKOB LCJICBBIX OPUCHTUPOB PE3YyJIbTATOB BOCIIUTAHUSA, UX
Y4E€T B OIIPCACIICHUU BOCIIMTATCIIBHBIX 3a/la4 YPOKOB, BaHﬂTHﬁ;

- BBIOOP METOIOB, METOMK, TEXHOJIOTHI, OKa3bIBAIOIIUX BOCIUTATEIHLHOE BO3CHCTBHE
Ha JIMYHOCTh B COOTBETCTBHUHU C BOCIUTATEILHBIM HJICAIOM, IEJIbIO M 3aJadaMH BOCITUTAHHUS,
[EJICBBIMA OPHEHTHPAMHU PE3YJIbTATOB BOCIUTAHUSA; PCATHM3ALUIO MPUOPHTETA BOCIHTAHHS B
y4eOHOU JIeATEITHBHOCTH;

- IPUBJICYECHUE BHUMAHUS 00Yy4arONNXCsl K IGHHOCTHOMY aCIlleKTy M3y4aeMbIX Ha ypOKax
MIPEAMETOB, SIBICHUI U COOBITUH, HHUITUUPOBAHUE OOCYK/ICHUM, BHICKa3bIBAHUN CBOETO MHEHHUS,
BBIPA0OTKH CBOETO JIMYHOCTHOTO OTHOIICHUS K U3y4aeMbIM COOBITUSIM, SIBJICHUSIM, JIHIIAM;

- TNpPUMEHEHUE WHTEPAaKTUBHBIX (opM yuyeOHOM paboOTBl — HWHTEIUIEKTYaJIbHbIX,
CTUMYJIMPYIOUIMX [O3HABaTEJIIbHYI0O MOTHBAIIMIO, WMIPOBBIX METOJMK, TUCKYCCHM, IaroIux
BO3MOKHOCTh TIPHOOPECTH OMNBIT BEAECHUS KOHCTPYKTHUBHOI'O JMANIOra; TpyHIoBoil paloTsl,
KOTOpasi Y4YUT CTPOMTb OTHOIICHHS M JEHCTBOBAaTh B KOMaHJE, CIOCOOCTBYET pPa3BUTHUIO
KPUTHYECKOT'O MBIIIJICHHS;

- noOyxJeHne oOyyaromMxcst coOIoAaTh HOPMBI NMOBENCHMS, NMpaBUia OOLICHHUS CO
CBEPCTHHKAMM W [EJAaroruyeckuMu paOOTHHKaMH, COOTBETCTBYIOIME YKJAAy IIKOJIBI,
YCTAQHOBJICHHE U MOAJIEPKKY JOOPOKENaTeIbHOM aTMOchepsI;

- OpraHU3alI0 HACTABHUYECTBA MOTUBUPOBAHHBIX U APYAUPOBAHHBIX 00YUAIOIINXCS HaJl
HEYCHEBAIOIUMH  OJHOKIACCHUKAMH, B TOM UHCIE€ C OCOOBIMM 00pa30BaTelbHBIMU
MOTPEOHOCTSAMH, JAIOIIEro OOydYarolMMCSl COLIMAIbHO 3HAUYMMBIM ONBIT COTPYJIHUYECTBA U
B3aUMHOH IIOMOIIY;

- HWHHUOUUPOBAHUC U TMOAACPIKKY HCCHCHOB&TCHLCKOﬁ JACATCIIBHOCTHU O6y‘-IaIOH_II/IXCSI,
INTAHUPOBAHUC W BBINMOJIHCHUC HWHAWBUAYAJIbHBIX H TPYHNIIOBBIX ITPOCKTOB BOCITUTATEIIFHOU
HAIIPpaBJICHHOCTH.



IIpunoxenune 2
HopMbl oueHuBaHus Y4eOHOT0 IpeaMeTa
«AJITEBPA»

YyuTenb OLEHUBACT 3HAHUA M YMEHHUS YYAIIUXCA C yYETOM HX
WHIMBUIYATBHBIX OCOOEHHOCTEH.

1. Cogepxanne u o00beM Marepualia, MOAJIEKAIIETO MPOBEPKE,
onpexensercss nporpammoil. Ilpu mpoBepke ycBOeHMsI mMaTepuayia HY>KHO
BBISIBJISITH IOJHOTY, MPOYHOCTh YCBOCHUS YYaUIUMHCS TEOPUU M YMEHHS
IIPUMEHSITH €€ Ha PAKTUKE B 3HAKOMBIX ¥ HE3HAKOMBIX CUTYaLUsX.

2. OcHOBHBIMU (pOpMaMH MPOBEPKU 3HAHUN U YMEHHUH ydaluxcs Mo
MaTeMAaTHKE SIBJISIFOTCS MUCbMEHHAs KOHTPOJIbHAsI paboTa M YCTHBIN OMpocC.

IIpy oLieHKE NUCBMEHHBIX M YCTHBIX OTBETOB YYUTEIb B IIEPBYIO
ouepe/lb YUMTHIBAET IMOKA3aHHbBIC y4YallUMMCS 3HaHUA U yMmeHus. OleHka
3aBUCHUT TaKXe€ OT HAIUYMsS U XapaKTepa IOrPEIIHOCTEH, IOMYIIEHHBIX
YYaIUMUCS.

3. Cpean mOrpemHoOCTed  BBIICISAIOTCS ONIMOKA W HEJIOYETHI.
[TorpeurHocTs curTaeTcsi OMMUOKON, €CIIM OHA CBUICTEIBCTBYET O TOM, YTO
YUYEHUK HE OBJIaJIC]l OCHOBHBIMHU 3HAHUSMHU, YMEHHUSIMH, YKa3aHHBIMU B
MporpaMme.

K HEAOUCTaM OTHOCATCA IMMOrpCIHOCTH, CBUACTCILCTBYIOIIUE O
HEAOCTATOYHO ITIOJHOM HMJIM HEAOCTATOYHO IMPOYHOM YCBOCHHMHU OCHOBHBIX
3HaHUN U YMeHI/Iﬁ W 00 OTCYTCTBHUU 3HaHHﬁ, HC CUMTAOIIMXCI B
mnmporpaMmme OCHOBHBIMHU. HGIIOquaMH TAaKXKXEC CUHUTAIOTCA: IMOrpCIIHOCTH,
KOTOPBIC HC TPHUBCIN K HCKAXKCHUIO CMBIC/IA TIOJYUYCHHOI'O YUCHUKOM
3aaHus UIn criocoba ero BBIIIOJIHCHHA; HCAKKYPATHAA 3allUCh, He6pe)KHOG
BBIITOJTHCHHUEC YCPTCIKA.

['panuna mexay omuOKamMu M HEOYeTaMH SIBISETCS B HEKOTOPOMU
cTeneHu ycinoBHOH. [Ipu oqHMX 00CTOATENBCTBAX NOMYIIEHHAS yYallluMUCS
MOTPEIIHOCTh MOKET pPaccMaTpUBATHCS YUMTEIEM Kak OIIMOKa, B APyroe
BpeMs U MPH JIPYTHX 00CTOSTEIbCTBAX — KaK HEJAO0YET.

4. 38.IlaHI/I$I AJIL YCTHOT'O U IIMCBMCHHOT'O OIIPOCa YUalIUuXCsa COCTOAT
N3 TCOPETUUCCKUX BOIIPOCOB U 3a7a4.

OTBeT Ha TEOPEeTUUECKUM BOIPOC CUUTAETCS O€3yNpeyHbIM, €CIIU 10
CBOEMY COJAEPKAHMIO IOJHOCTBIO COOTBETCTBYET BOIPOCY, COAEPKHUT BCE
HE00XO/MMBIE TeopeTuueckue (akThl U OOOCHOBAHHBIE BBIBOJABI, a €ro
W3JI0KEHUE U MUCbMEHHAS 3alIMCh MATEMATHYECKH I'PAaMOTHBI U OTJIMYAIOTCS
IIOCJIEI0BATEIBLHOCTBIO U aKKYPATHOCTBIO.

Pemenue 3amaun cuntaeTcs: 6e3ynpeyHbIM, €CIM MPaBIIbHO BHIOpaH
CIOCO0 pemIeHusi, CaMO pelIeHHEe COMPOBOXKAACTCS HEOOXOAMMBIMU
00BSICHEHUSIMHU, BEPHO BBITIOJIHEHBI HYKHbIE BEIUMCIICHUS U TPE00pa30BaHus,
IIOJIyYEH BEPHBIN OTBET, IIOCIIEN0BATENBHO U aKKYPATHO 3a- [IMCAHO PELICHUE.

5. OueHka OTBeTa yyalierocss mMpu yCTHOM M MUCBMEHHOM OIpOce

MIPOBOAMTCS MO MATUOAIIILHOM CUCTEME, T. €. 32 OTBET BBICTABJISETCS OJHA

U3 OTMETOK: 2 (HEYAOBIETBOPHUTENHHO), 3 (YIOBIETBOPUTENHHO), 4
(xopo1110), 5 (OTJINYHO).



6. YuuTenp MOKET MOBBICUTh OTMETKY 332 OPUTMHAJIBHBIA OTBET Ha
BOIIPOC WJIM OPUTMHAIBHOE PELICHHUE 3a/1au, KOTOPHIE CBUAETEILCTBYIOT O
BBICOKOM MAaTeMaTH4eCKOM pa3BUTHM Y4alllerocs; 3a pelieHue Ooiee
CJIO)KHOM 3a/la4d MM OTBET Ha OoJiee CIIOXKHBIM BOIPOC, IPEIJIOKEHHBIE
y4aIieMycst JOIMOJHUTEIbHO MOCIIE BBIITOJHEHHS UM 3a/laHuil.

Kpurepun omudok

K rpy6bIM ommbOKkamM OTHOCSTCSI OMIMOKH, KOTOPbIE OOHAPYKUBAIOT
HE3HAHHWE ydalmuMHcs (OpMyJl, MpaBHJ, OCHOBHBIX CBOWCTB, TEOpEM H
HEYMEHHE WX T[PUMCHATh;, HE3HAHWE MPHEMOB pCUICHHS  3ajad,
paccMaTpuBaeMbIX B YUeOHHMKAX, a TAKXKE BBIYUCIUTEILHBIC ONIMOKH, €CITU
OHU HE SIBIISIIOTCSI OTIMCKOM;

K Herpy0ObIM ommOkaM OTHOCSTCS: MOTEPsI KOPHS UM COXpaHEHUE B
OTBETE IIOCTOPOHHETO KOPHS; 0OTOpackiBaHue 0e3 00BICHEHUI OJTHOTO U3 HUX
Y paBHO3HAYHBIC UM;

K HeAo4YeTaM OTHOCATCA: HCEpAalUMOHAJIBHOC PEIICHUE, OIIMCKH,
HEAOCTATOYHOCTDb WK OTCYTCTBUC HO?ICHGHI/H\/JI, 000CHOBaHUM B pPEIICHUAX

Onenka YCTHBIX OTBE€TOB YYAIIIUXCHA

OTBeT OIEHUBAETCS OTMETKOM «5)», €CIM YYEHHUK: MOJHO PacKpbUI
coliep>kaHue MaTepuaia B 00beMe, NPeayCMOTPEHHOM MpPOrpaMMoil U
Y4EOHUKOM,

H3JI0KWJI MaTCpHraJl 'paMOTHBIM SA3BIKOM B onpeﬂeneHHoﬁ JIOTHYCCKON
MoCJICA0BATCIIBHOCTHU, TOYHO HUCIIOJIB3YsI MATECMATUYCCKYIO TCPMHUHOJIOTUIO U
CHMBOIJIMKY,

NPaBUJIBHO BBIIOJIHUI PUCYHKH, YEPTEXKH, TPaUKH, COIYTCTBYIOLIHE
OTBETY;

[OKa3aJl yMEHUE WUIIOCTPUPOBATh TEOPETUYECKUE TIOJIO0KECHUS
KOHKPETHBIMH IIpUMEpaMH, NPUMEHATh HMX B HOBOW CHUTyallUH IIpU
BBIITOJIHCHUH IPAKTUYECKOTO 3a1aHNUs;

MPOAEMOHCTPUPOBATl YCBOCHUE PAHEE M3YUYEHHBIX COIMYTCTBYIOIINX
BOIIPOCOB, C(HOPMHUPOBAHHOCTh U YCTOWYUBOCTH HCIOJIB3YEMBIX TpHU
0TpaboTKe YMEHUI U HABBIKOB;

OTBEYal CaMOCTOATEILHO 0¢e3 HaBOAANIMX BOIIPOCOB YUHUTCIIA.
Bo3MoXxHBI OIHa - JABC HETOYHOCTH IIpU OCBCIICHHU BTOPOCTCIICHHBIX
BOIIPOCOB WJIM B BBIKJIAAKaX, KOTOPLIC YUCHHUK JICTKO HCIpPaBHII 110
3aMCUAHUTO YUUTCIIA.

OTBeT OLICHMBAETCS OTMETKON «4», €CIM OH YAOBIETBOPSET B
OCHOBHOM TpeOOBaHMSIM Ha OLIEHKY «5», HO IMpPH 3TOM HMEET OJMWH U3
HEIOCTaTKOB:

B H3JIOKCHHUU JOIMYHICHBI HeOOJIbIIIIE np06em,1, HE HCKa3sHuBIIUC
MAaTEMaTUYCCKOC COACPKaHNEC OTBETA,

A0MMYHICHbBI OJWH — JIBa HCAOYCTa IpU OCBCHICHHU OCHOBHOTO
COACPIKAaHUA OTBETA, UCITPABJICHHBIC 110 3aMCYAHUIO YYNUTEIIA,

JOMMYIICHBI omuOKka wiM Oojee JABYX HEOOYCTOB IIPU OCBCHICHUU
BTOPOCTCIICHHBIX BOIIPOCOB HJIM B BBIKJIIaJKaX, JICTKO HCIIPABJIICHHBIC I10
3aMCUYAHUTO YUUTCIIA.

OT1meTKka «3» CTaBUTCS B CIEAYIONIUX CITydasX:

HCIIOJIHO UJIW HETIOCJICAOBATCIIbHO PACKPBITO COACPKAHUEC MaTCpHralia,



HO TI0Ka3aHO oOliee OHMMAaHKE BOIIPOCAa U NMPOJEMOHCTPUPOBAHbI YMEHUH,
JOCTaTOYHBbIE I JaJbHEHIIEr0 YCBOEHUS IPOTrPaMMHOIO MaTepuaia
(onpenenennble  «TpeGoBaHMAMHM K  MaTeMaTH4eCKOM  MOJArOTOBKE
yualuxcs»);

UMENNCh 3aTPYAHEHUS WU JOMYIIEHbl OLIMOKH B OMNpEIeICHUU
MOHATHM, HCIONb30BAHUM MAaTeMaTUYeCKOW TEPMUHOJOTUHU, YepTexkax,
BBIKJIaJIKaX, MCIPABICHHbIC TOCIE HECKOJBKUX HAaBOJSAIIUX BOIPOCOB
YUUTEIIS;

YUE€HUK HE CIIPaBUJICA C IPUMEHECHUEM TCOPUU B HOBOH CUTyalluu 11pu
BBIITOJIHCHHUU MTPAKTUYCCKOI'O 3aaH 1, HO BBITIOJIHWJI 3aJaHU 00s13aTE€ILHOTO
YPOBHA CIIOKHOCTH 110 HaHHOﬁ TEME,

IpU 3HAHUM TEOPETHUECKOro MaTepuaja BBISIBJIEHA HEJ0CTAaTOYHAs
c(hOpMUPOBAHHOCTH OCHOBHBIX YMEHUI 1 HaBBIKOB.

OTMeTKa «2» CTaBUTCS B CIICAYIOIUX ClIydasXx:
HC pPACKpbBITO OCHOBHOC COACPIKAHUC yqe6Hor0 Marepuaiia,

00Hapy>XEHO HE3HAHWE WJIM HETIOHUMAHHE YYCHUKOM OOJIbIIEH WU
HaubOoJee BAXKHON YacTH yueOHOro MaTepuana;

JIOIYIIEHbl OMIMOKU B ONPEAEICHUU MOHATUH, NPU HCIOIb30BAHUU
MaTeMaTHYeCKON TEPMUHOJIOTHH, B PUCYHKAX, YepTekaxX WU rpadukax, B
BBIKJIaJIKaX, KOTOpPBIE HE UCIPABICHBI IIOCJIE€ HECKOJIbKMX HaBOIALINX
BOIIPOCOB YUYUTEJIS.

OueHka NUCbMEHHBIX PA00T yYalIUXCs
OTMeTKa «5» CTaBUTCS, €clii: paboTa BBIITOJIHEHA ITOJIHOCTHIO;

B JIOTHYCCKUX PACCYKICHUAX U 06OCHOBaHI/II/I pEeUICHUA HET HpO6CJIOB
H OIIMOOK;

B pCIICHWH HET MaTeMaTUYeCKUX OIUOOK (BO3MOXKHA OJHA
HETOYHOCTh, OITMCKa, He SBISIOMAsIcd CJIEACTBUEM HE3HAHUS WIH
HETIOHUMaHUsI Y4eOHOr0 MaTepuana).

OTMeTKa «4» CTaBUTCS, €CIIM:

pa60Ta BBITIOJTHCHA ITOJJHOCTBIO, HO 000CHOBaHUS IIaroB peHicHuA
HEAOCTATOYHBI (GCJ'II/I YMCHUEC 00OCHOBBIBATh PacCCyXI€HHUA HC ABJISAIOCH
CIICIUaJIbHBIM 00BEKTOM HpOBepKI/I);

JOTyIIeHa OJHa OIMOKa WIM JABa-TpU HEJAOYeTa B BBIKJIAJKAX,
pPHUCYHKaX, yepTexax Win rpadukax (eciam 3T BUIbI paboThl HE SBISUIUCH
CHEIHAIbHBIM 00bEKTOM IPOBEPKH).

OTtMeTKa «3» CTaBUTCS, €CIIH:

JIOMyIIEHBI Oosiee 0THON OIMOKH MK OoJiee ABYX-TPeX HE0UETOB B
BBIKJIa/IKaX, yepTexax Wiu rpagukax, HoO yJaluics BiageeT 00s3aTeIbHbIMU
YMEHUSMH 110 IIPOBEPSIEMOU TEME.

OTMeTKa «2» CTaBUTCS, ECIIN:

JOMMYHICHBI CYIICCTBCHHBIC OI_I_II/I6KI/I, IIOKa3aBIIME, YTO y‘-IaIJ_[I/II\/'ICH HC
BJIaJCCT 00s3aTeIbHBIMHI YMCHUAMU 110 )IaHHOI)’I TEME B MOJTHOM MEpE.

OueHka TeCTOBBIX PA00T yYaIMXCst

OtmeTka «5» cTaBuTcs, eciu: ydamuiics BeimoHm BepHo 90-100%
paboThI

OTtmeTKa «4» CTaBUTCS, €CIU: ydaIuiicss BepHO BbImonHua 70-89%



paboThI

OtmeTka «3» CTaBUTCS, €CITU: y4YaIIMicsi BEpHO BhIMONHUI 50-69%
paboThI

OtMeTKa «2» CTaBHUTCS, CCIU: ydYallMiCs BHIMOIHUI McHee 50%
paboThI

Kpurepun oueHkM nNpoexkTHOH AeATeJbHOCTH (MpoekT).OuneHka
MpPoeKTa

OTMeTKa «5»
1. TlpaBWJIbHO MOHATHI 11€J1b, 33Ja4H BBIITOJIHEHUSI ITPOEKTA.

2. CO6J'IIOI[CH8, TEXHOJIOTHUA HCIOJIHCHHA IIPOCKTA, BBIACPIKAHBI
COOTBCTCTBYIOIIIHEC dTAIIbI.

3. IIpoekT odopmIIeH B COOTBETCTBHH C TPEOOBAHUSMH.
4. TIposiBIECHBI TBOPYECTBO, MHUIIMATUBA.

5. HpCIIT)ﬂBJICHHHﬁ MMPOAYKT ACATCIBHOCTH OTIMYACTCSA BBICOKHUM
Ka4ueCTBOM HUCIIOJIHCHUA, COOTBETCTBYCT 3asBJICHHOH TeMe.

OTMeTKa «4»
1. TlpaBusIbHO MOHATHI 11€J1b, 33]]a4H BBITTOJIHEHUSI ITPOEKTA.

2. CO6J’II-OI[6H3. TCXHOJIOT'USA UCIIOJIHCHUS ITPOCKTA, 3TAallbl, HO
AONYHICHBI HC3HAYUTCIIBHBIC OIJ_II/I6KI/I, HETOYHOCTH B O(i)OpMJ'IeHI/II/I.

3. IIposiBieHO TBOPYECTBO.

4, HpCI[T:»HBJICHHHﬁ NINPOAYKT ACATCIBHOCTHU OTIMYACTCS BBICOKHUM
Ka4ueCTBOM UCIIOJIHCHUA, COOTBETCTBYCT 3asBJICHHOH TeMe.

OrMeTKa «3»
1. HpaBI/IJ'II)HO IIOHSATHI I1€JIb, 3ala4H1 BBIITOJIHCHHU A HpOGKTa.

2. CoOmrosieHa TEXHOJIOTHUS BBITIOJTHEHUS MPOEKTa, HO UMetoTest 1-2
OLIMOKHM B 3Tanax UM B 0OpMIICHUU.

3. CamMOoCTOSITeNbHOCTh IPOSBIICHA HA HEOCTATOYHOM yYPOBHE.

OTMeTKa «2»

HpOCKT HC BBIITIOJIHCH UJIM HE 3aBCPIICH



Ipunoxenue 3

KOHTpOJ'IBHO-I/BMepI/ITe.]'IBHbIe MaTepHuaJibl

OcHoBHast 1ienb pabOTBl — 3aUKCUPOBATh YPOBEHb JOCTIDKEHHS IIKOJIBHUKAMHU
IUTAHUPYEMBIX ~ pe3yJbTaToOB,  pa3padOTaHHBIX HAa  OCHOBe  DedepanbHo2o
20CY0apCcmeeHH020 CMAHOApmMa 0CHOBHO20 0buje20 0OpPa3068aHUsL.

CIIEHU®UKATLIA
JUArHOCTHYECKOH paboThI 10 MATEMATHKE
Ju1s oOyJaronuxcst 8-9 kimaccoB

1._Ha3nauenue 1MarHoCTUYeCcKON paboThI

Jnarnoctuueckre (KOHTPOJIbHBIE) pabOThI IPOBOJSATCS B TEUEHUE YUEOHOTr0 rojia ¢ LEbI0
OIpeIeTICHUs] YPOBHSI ITOJIrOTOBKHM oOy4aromuxcs 10 kimacca B paMkax BHYTPEHHETO MOHUTOPUHTA
JOCTUKEHUH TJIaHUPYEMbIX Pe3yJbTaTOB OCBOCHHUS OCHOBHOM 00pa3oBaTENbHON MpPOTpaMMbI
OCHOBHOT0 00111eT0 00pa30BaHMUs.

[lpennaraemass  pabota  mpeAmonaraeT  BKIIOYEHHE  3aJaHU  MPEIMETHOTO,
METANpPeIMETHOTO U JJMIHOCTHOTO TUTAHA, YTO TIO3BOJISIET OTCIEIUTh CHOPMUPOBAHHOCTD Y Y /[y

y4aiuxcs.

2. YcnoBHS OPOBEACHHUS M BPEMSI BRIIIOJHCHMS JUATHOCTHICCKOM Da6OTI)I

Hcnonbp3oBaHue NOMOJHUTEIBHBIX U CIIPAaBOYHBIX MAaTCPUAJIOB HE ITPECAYCMATPUBACTCH.
HI/IaFHOCTI/I‘leCKaﬂ paﬁoTa COCTOUT H3 2 YacTew: NpuMEpOB M 3ajad II0 HpaKTquCKOﬁ
MAaTCMaTHKCE.

BBIHOJ'IHSITB 3alaHUus HY)KHO B TOM HOprI[KC, B KOTOpOM OHU JAaHBI. I[J'If[ 3KOHOMHUHN
BpeMeHI/I MOXHO HpOHyCKaTI) TC 3aaHuA, KOTOpI:IG HEC YI[aCTCﬂ BBIITOJIHUTH cpa3y, 158 HCpCfITH K
cnenyromeMy. Ecnu mociie BBIMOMHEHUsI BCe pabOTHI OCTAHETCS BpPEMs, MOKHO BEPHYTHCS K
MPOMYIIEHHBIM 3a/1aHusM. Hy>KHO mocTapaThCs BBIMOJIHUTH KaK MOXHO OOJIbIIE 3aJaHUi.

3. Pacipenenenue 3aqanuii TMarHOCTHYECKON PaOOTHI IO COAEPKAHMIO M IIPOBEPSIEMBIM YMEHUSIM

Jmarnoctuueckas paboTa Mo3BOJSET OLIEHUTh CTETIEHb OCBOSHHS y4eOHOr0 MaTepuaa mo
MaTeMAaTHKE.

KOHTpO.]IBHO-I/IC%Mepl/ITe.TIbHLIe MaTepHuaJibl

KoHnTpoJbHbie padoTsl AJs 7 Kjacca:

Bxoanasi KOHTpPOJIbLHAsI pa00oTa MO MAaTEeMaTHKeE
Bapuant 1
1. Beruncnure:

a)-28+20:(4); 0)4,8-6,37+4,8- 3,63; B)(L+2)-14-1,8
3 5 11

2. Pemure 3agaun.



a) Cpasaure 10 % ot 40 u 40 % ot 10.

0) Haiimure uncino, 60 % xotoporo paBHbI 33.

B) U3 pyxbs cnenanu 40 BeIcTpenoB, npu 3ToM Obu1o 4 npomaxa. OnpeaenuTe NporeHT
MOMNagaHuu.

3. Pemure ypaBHeHue
15-2(x—-2)=22 +x.

4. Benocuneauct exal 1o MI0cce co CKOPOCThIO 16 KM/4, a OCTaBIICHCS My Th MO MPOCETOYHOM
JI0pore CO CKOPOCThIO 8 kM/4. Bech myTh cocTaBmi 64 kM. CKOJIBKO MUHYT BEJIOCHUIICIUCT
3aTpaTuil Ha IyTh 1O II0CCE, €CIH MO MPOCENOYHOM Topore oH exai Ha 30 MUHYT J10JIbIIe, YeM
1o mocce?

5. CTopoHBI IPSIMOYTOJIBHUKA OTHOCATCS Kak 2 K 6, a ero nepumetp paBen 32 cm. Haiinute
IUTOIIA b 3TOTO PSIMOYTOJIBHUKA.

Bapuanr 2
1. Bremuncaure:
a)-30 + 20 : (-5); 0)3,9-458+39- 542, B) 11 -(1+2)—-1,21.
11 4 3

2. Pemure 3amauu.

a) Cpasuute 30 % ot 20 u 20 % ot 30.

0) Haitnure uncno, 40 % xotoporo paBHbI 46.

B) 13 200 xapTuH, npeCcTaBIeHHbIX Ha BepHUCAXE, ObLIHM KyIuieHbl 160. CKkoIbKO MPOLIEHTOB
OT IPEACTABICHHBIX Ha BEPHUCAXXKE KAPTUH COCTABUJIIO KOJIMYECTBO OCTABLIMXCS?

3. Pemute ypaBHeHHe
10-3(x-3)=27+x.

4. 13 mocénka B ropoJi, paccTosIHUE MeX 1y KoTopbIMU 240 kM, Bblexalt MOToLuKIMCT. CHavana
OH eXaJl [0 MPOCENOYHON Jopore co CKopocThio 40 KM/4, a 3aTeM M0 1I0cce CO CKOPOCThio 60
KM/4. CKOJIbKO MUHYT MOTOLIMKJIMCT €XaJ [0 I0CCEe, €CIH 10 MPOCETOYHOM Jopore OH exajl Ha
30 MUHYT A0JBLIE, YEM 1O II0Ccce?

5. JITMHBI CTOPOH MPSAMOYTOJIBHUKA OTHOCATCS Kak 3 K 6, a mepumertp paBeH 54 cm. Haiiaure
TUTOIIAIh STOTO MPSMOYTOIBHUKA.

KounTtpouabHasi padora Ne 2 no teme « PanuonajibHblie 4ncsaay

Bapuanr 1 Nel. BoinosiHuTe NEHCTBUS:



1) 1—6,1 : 2,55; 2) —1417,68 s g,G); 3) -
1 :(5-);, 4H1_- -(-3-).
14 7 9 8

Ne2.Breigecure o0Imuii MHOKUTEI 3a
CKOOKH:
1) —6mn + 7np;

3) 15abx — 20x.

2) 4k - 4q + 4

Ne3.YnpocTture BblpaxeHHE:
1) —2,4m - (=3n); 2)—8a—10b +3a+
17b; 3)a—(a+5)+4(-2+a).

Ne4. Pemnre ypaBHeHI/Ie:1 c

1)-54:x=-18;, 2) &= 1o 3) X(x +

6,1)(4,7—x) =0.

Ne5. Yopocrute Boeipakenue: —4(2,3x — 3)
—(5—2,6x) + 3(0,6x — 2) u BeIYHCIHUTE €TO
3HAUYCHHUE IPH X = 2 .

12

MNe6* Haiinure 3HaueHue Boipakerus 4(5x —
3y) —6(3x —y), ecm 3y —x =—2,1.

Bapuant 2

Nel. Brermmonaure aeiicTBus:

1)21-(38) 2)-22512:(-56); 3)
alss T LT
117 3 16

Ne2.Breriaecure o0IIMIT MHOKUTEND 3a
CKOOKH:
1) —4xy + 9yz;

3) 6x — 9xyz.

2) Tbh—-T7c+7,

Ne3.VipocTture BblpaXkeHHUE:
1) -1,7x - (-5b); 2)—4a—13b+5ba+
18b; 3)b+3(2—b)— (14 —b).

Ne4. Pemure ypaBHeHMe:1

1)-72:x=-1,2;

2

Z)Ex:—g; 3) x(x +

4.3)(1,8 — x) = 0.

Ne5. Vipocrure Beipakenue: —3(1,2X —2) —
(4 —4,6x) + 6(0,2x — 1) 1 BBIYHCIUTE €TO

3HAQ4YEHME IPU X = —— .

22

MNe6* Haiinure 3HaueHue BoIpaxkeHus 2(4a +
3b) — 3(2a + 6b), eciu 6b —a =-1,9.

KontpoabHas padora Ne 3 no Teme «Asiredpandeckne BbIpaKeHUsD

Bapuant 1

* 1. Haiigute 3HA4YCHHE BBIPAKEHUS
6X - 8y, mpu X = 2/3, y= 5/8.

¢ 2. CpaBHHTE 3HaUCHUS BBIpAKCHUN
-0,8x-1u 0,8x - 1 mpu x = 6.

* 3. YpocTuTe BhIpaKeHHe:

a)2x -3y - 11x + 8y; 6) 5(2a+ 1) - 3;

B) 14x - (X - 1) + (2x + 6).
4. YrpocTuTe BhIpaXXCHHE U HaWUTe
€ro 3Ha4YeHHE:
-4 (2,5a - 1,5) +5,5a -8,
npu a = - 2/9.
5. W3 nByX TOpOIOB, pPAaCCTOSHHE
MEXIy KOTOPBIMM S KM, OJHOBPEMEHHO

HaBCTpeuy JpYyT JIPYry BBIEXAJIN JIETKOBOW



ABTOMOOWJIb W TPY30BHK U BCTPETHIIUCH
yepes t 4. CKopocThb JIErKOBOTO aBTOMOOMJIS
V kMm/4. Haiinure CKOpOCTh T'pPy30BHKA.
OTtBeTbTe Ha Bompoc 3amaun, ecau S = 200, t
=2,v=060.

6. Packpoiite ckoOKku:

3x - (5x - (3x - 1)).

Bapuanr 2

* 1. Haitnute 3HaY€HHUE BHIPAYKEHUS
16a + 2y, npu a = 1/8,y:- 1/6.

* 2. CpaBHUTE 3HAUCHUS BBIPAKEHHIA
2+0,3a¢u2-0,3a,mpua=-09.

* 3. YpocTuTe BhIpaKeHHUE:

a)ba+7b-2a-8b;0)3 (4x+2)-5
B) 20b - (b - 3) + (3b - 10).

4. YIpoCTUTE BhIpAKEHNUE U HAWIUTE
€ro 3HauCHHE:

-6 (0,5x-1,5) - 4,5x -8,
npu X = 2/3.

S. U3 aBYX TOPOJOB OJHOBPEMEHHO
HaBCTpe4y APYT APYTY BbIEXald aBTOMOOUIIb
U MOTOLMKI M BCTPETHIHCH yepe3 1 u.
Haiinute paccrossHue MeXIy TOpoOJaMu,
€ClIM CKOPOCTh aBTOMOOWIS Vi KM/4, a
CKOpPOCTh MOTOIMKIIA V2 KM/4. OTBEThbTE Ha
BOTIpOC 3aaa4n, ecu: t = 3, vi = 80, v2 = 60.

6. Packpoiite ckoOKH:

2p-(@p-(2p-0)).



KontpoabHas padora Ne 4 no teme «JIuHeliHbIe ypaBHeHH s

Bapuanr 1

* 1. Pemmute ypaBHEHHE:

a)llez_ B) 5X - 4,5 = 3«
3 +2,5;
6) 6x - 10,2 = 0; r) 2X - (6x - 5)

=45.

» 2. Tans B 1IKOJIy CHayaja €/1eT Ha
aBroOyce, a MOTOM WHJAET MemKkoM. Bcs
nopora y Hee 3aHuMaeT 26 muH. et ona Ha
6 MUH JA0JbIIE, YeM €IeT Ha aBToOyce.
CKoJIbKO MUHYT OHa €JIeT Ha aBToOyce?

3. B aByX capasx CI0XXEHO CEHO,
IIpy4eM B IEPBOM capae ceHa B 3 pasza
Oonb1e, uem Bo BTopoMm. [locie Toro xak u3
nepBoro capas yBesiu 20 T ceHa, a BO BTOpOi
npuse3nan 10 T, B o0oux capasx ceHa CTajo
nopoBHY. CKOJBKO BCEro TOHH ceHa ObLIOo B
IBYX capasx IepBOHA4YaIbHO?

4. Pemute ypaBHEeHHE

Tx-(x+3)=3(2x-1).

Bapuant 2

* 1. Pemute ypaBHEHHE:

a)lx:l8; B)6x-0,8 =
6 3x+2.2;
0)7x+11,9= r) 5x - (7x +
0; 7)=09.

* 2. Yacte nytu B 600 kM Typucr
MPOJIETENl Ha CaMoJIeTe, a YacTh Mpoexai Ha
aBToOyce. Ha camornere oH mpojenan nyThb, B
9 pa3 6oxbmuii, yeM Ha aBTOOYCe. CKOJIBKO
KHJIOMETPOB TYPHCT TIpoexaj Ha aBToOyce?

3. Ha ognom yuactke Ob1i0 B 5 pa3
OoJIbIlle CaKCHIIEB CMOPOJIMHBI, YeM Ha
npyrom. ITociie Toro kak ¢ mepBoro y4acrka
yBe3nu 50 cakeHIeB, a Ha BTOPOH MOCaTUITH
emte 90, Ha 000MX y4acTKax CaKEHIIEB CTAJIO0
nopoBHY. CKOJIbKO BCETO Ca)EHIIEB ObLIO Ha
JIByX y4yacTKax IepBOHauaIbHO?

4. Pemute ypaBHeHHE

Bx - (2x - 5) = 2 (2x + 4),



KoutpoabHas padora Ne 5 no teme «Koopaunatsl u rpapuku. OyHKIIuN»



Bapmuanr 1

* 1. Odynkmus 3agana Gopmynoit y = 6x + 19. Onpenenurte: a) 3HaueHue y, ecnu x = 0,5; 0) 3HaUeHUE X, IPH KOTOPOM ) = 1; B) MPOXOAUT Ji Tpaduk
byukuuu uyepes touky 4 (-2; 7).

* 2. a) IlocTpoiite rpadux Gynkuuu y = 2x - 4.

0) YkaxxuTe ¢ moMolIbio rpaduka, ueMy paBHO 3HaYeHHE ), ipu x = 1,5.

* 3. B oz1HO#1 ¥ TOM e CUCTEME KOOpMHAT MOCTpoiTe rpaduku GyHKIHMA: a) y = -2X; 0) y = 3.

4. Haiinute KOOpAMHATHI TOYKH IepecedeHus rpagukoB GyHkuuit y=47x - 37 uy = -13x + 23.

5. Bamaiite popmyoii TrHEHHYO QYHKIHIO, TpaQUK KOTOPOH apayiesieH MPsiMOoi y = 3x - 7 U MPOXOIUT Yepe3 Havallo KOOPIUHAT.



Bapuanr 2
* 1. dynknus 3agana popmysioi y = 4x - 30. Onpenenure:
a) 3HAYEHUE Y, €CIM X = -2,5; 0) 3HaYeHHUE X, IPH KOTOPOM ) = -6; B) MPOXOAMT Jik rpaduk GyHKIHU yepe3 Touky B (7; -3).
* 2. a) Iloctpoiite rpadux Gpyskumn y = -3x + 3.
0) YkakuTe ¢ momolIpio rpaduka, mpyu KakoM 3HaYSHUHN X 3HAYEHUE ) paBHO 6.
* 3. B oHOI#1 1 TOH e crucTeMe KOOpAMHAT nocTpoiTe rpaduku ¢pynkuuii: a) y = 0,5x; 6) y = -4.
4. Haiimute KOOpAMHATHI TOUKH TiepecedeHus rpadukoB Gyukiumi y=-38x + 15 u y = -21x - 36.
5. 3anaiite hopmynoii IMHEHHYIO QYHKIHIO, TpadrK KOTOPOH MmapauieneH npsMon y = -5x + 8 i mpoxouT Yepe3 Hadaio Ko



Ha Brimonaenue pabotel mo maremaruke naéres 40 munyt. PaboTta cogepxut 7 3a1aHuil.
B 3aganusix, mociae KOTOPBIX €CTh MoJie Co CI0BOM «OTBET», 3aIHIIUTE OTBET B YKa3aHHOM MECTE.

Hroroast KOHTpOJIbHAs pabOTa O MaTEMATUKE B / Kjacce

B ¢popme BITP

BapuanT 1
NHCcTpYyKIIUSA 110 BHITNIOJHEHUIO PA00THI

B 3aaHuAX, IMOCJIC KOTOPBIX €CTh ITOJIC CO CJIOBAMU «Pemrenue» n «OTBGT», 3alMUIINTC PCUHICHUEC U OTBET B YKa3aHHOM MCCTC.

Ecnu Bel XO0THTE H3MEHUTH OTBET, 3aYEPKHUTE €0 U 3alIUIIUTE PAJIOM JPYTOM.

HpI/I BBIIIOJIHCHHUH pa6OTBI MOJKHO IIOJIB30BaTbCs Ta6J'IPII.[eI>i KBaApaTOB ABY3HAYHBIX YHUCCII. 3anpemeHo ITIOJIB30BAaThCA y‘le6HI/IKaMI/I, pa60‘lI/IMI/I
TETpaAiIMHU, CIPABOYHUKAMH, KAJIBKYJIATOPOM.

HpI/I H€06XOI[I/IMOCTI/I MOJKHO I10JIb30BAaTbCs YCPHOBUKOM. 3amucu B YCPHOBHUKE MPOBCPATHCA U OUCHHUBATHCA HE 6y,ILYT.

COBeTyeM BBIITOJHATD 3aJaHWA B TOM IIOPSAAKE, B KOTOPOM OHH JAaHBI. I[JI?I 9KOHOMHHU BPECMCHH

BBITIOJIHUTE Cpa3y, U IICPEXOAUTC

IIPOITYCKanuTe

K cienytomemy. [locrapaiiTech BHIOJHUTD KaK MOKHO OOJIBIIE 3a/IaHUMH.
3aganus Nel-2, 4-6 ouenuBarorces B 1 6ami, Ne3— 2 6amna, Ne7 — 3 Gasna.

OuyeHka «2» «3» «4» «5»
6annvi 0-4 5-6 7-8 9-10
Kenaem ycnexa
(34 )5. 33
@ Haitnure 3HaueHne BbIpAKECHHUS: T
3

/

OTBeT

@ Pemmre ypaBuenue 2 + 3x = —2x — 13

3aIaHUC, KOTOPOC

HE ypHaércs



Haiinure 3Hauenue Beipakenns (4 —y)? —y(y+ 1) mpuy = — 9

OTBeT

PeweHnue:

Omnpenenute, MpuHAAISKHUT JIM Touka A(-35; 76) rpaduky y=-2X+6

IIpouwnraiite TekcT

K mpém uacam ons 25 aseycma 6030yx npoepencs 0o +27°C, a 3amem memnepamypa Havania ObiCmpo CHUNCAMbCS U 3 MPU 4aca ONYCmuLach Ha



9 epadycos. [losesno seuepreil npoxnadou. Temnepamypa onyckanaco 6cé medieHHee, U K 0e8amu yacam eeyepa 8030yx ocmoln 0o 15°. K
NOJYHOYU HEOHCUOAHHO NOMeENJIeN0 Ha 3 2padyca, HO 6emep CHO8A CMEeHU Hanpasienue, U K 3 4acam Houu memnepamypa 6030yxa Onycmuiacs 00
12 2paoycos, a k 6ocxody (8 6 uacos ympa) noxonooano ewé na 3 epadyca. Kocoa pacceeno, 6030yx CHO8A HAYA NPOSPEBAMbCL, HO MAKOU HCAPbl,
KaK Hakauyne, 26 aseycma yoice He CIYYUNIOCH: 8 NOJLOeHb ObLIO NACMYPHO, U mepmomempsl nokasvieaiu éceeo 15°C, a ¢ 15:00 memnepamypa
okazanacs Ha 6 2padycos Hudice, Yem 8 MO Jice 8peMsl HAKAHYHe.

I[To onrcaHuIO MOCTPONTE CXEMATUIHO IpaUK U3MEHEHUS TEMIIEPaTyphl B TedeHue cyTok ¢ 15:00
25 asrycra 10 15:00 26 aBrycra.

Temmepartypa, C°

20 25 aBrycra 26 aBrycra
@24 I o
I 0t O

500 00D DO 0 00 T N

) B s St s s s

1500 18:00 21:00 00:00 03:00 06:00 09:00 12:00 15:00 Bpewms, u . 7-90(9x87)
> bINO/IHNTE YMHOXeHUe: (/-9X)(9X+/).

OTBeT

2x —y =17,

: PewwuTe cuctemy ypaBHeHui { x+y=5



KonTpoabHbie pa6oThl 114 8 Kj1acca

BxoaHasi KOHTPoJIbHAsI pad0Ta MO MaTeMaTHKe JIJIsl YYAIIUXCST
8 kiacca.

Bapuanr 1
Yacrtp 1
1. Haiinure 3Hauenue Boipaxenus 0,9 - (-10)? — 120.

2. Pemute ypaBHEeHHE: i + i =4.
2 3
3. Yipocture Beipaxenue: (2a°h%)3.
4. Yrupocture Bripaxenue: (b — 8)% + 16b.

5. IIpecTaBbTe B BUJE MHOTOWICHA CTAHIaPTHOTO BU/A IpousBeaenue (2x + 1)(x2 — 4x).

6. B Tabmune naHwl pe3ynbTaThl 3abera ManbuukoB 8 kiacca Ha jauctaHiuioo 60 M. 3auér
BBICTABJISIETCA MPU yCIIOBUHU, YTO MOKa3aH pe3yJsibTar He Xyxke 10,5 c.

1) rtomeko | 2)
Honep moposxia I 11 m v tonsko I 3) I, I 4)
Bpems (B cexyEmax) 104 10,6 10,1 11.0 1. 1V.
7. YCTaHOBHTE COOTBETCTBUE MEX Ty rpaduKamMu (yHKIHIA
u popMyJsiaMu, KOTOPbIE UX 3aJ1aI0T.
HHE T N T EEEEE RN
i e G T RN R
| O AN - '*“szf;
' N ——{ 1Tt -4 bttt ‘lﬁ""':‘ . o | — - - -
{asennianaa i eaanst maanc il daannais s
COOEEAEEEETH prHH N A
COT T 1 5 B 1] l ‘ 1]
1) y=x+2; 2)y =-2; 3) y=x-2; 4) y=-2x.

8. YkaxxuTe B OTBETE HOMEPA BEPHBIX YTBEPHKIACHHUH.

1) Cymma yriioB paBHOOEIPEHHOTO TpeyroabHuKa papHa 180°.
2) KacarenbHast K OKpY>KHOCTH MapajielibHa pagnycy, MPOBEIEHHOMY B TOYKY KaCaHHSI.

3) CymMma BepTHKaIBHBIX yrioB pasHa 180°.

9. B TpeyrompHuKe oauH yron pasen 43°, a npyroii yron pasen 98°. Haiiute TpeTuii yron

TpeyroyibHuKa. OTBET JaiiTe B Ipajlycax.

Yacrtsp 2
10. Pemute ypaBHenue (x - 4)(3x—9) =0.
(12x -7y =2,
11. Pemmre cucteMy ypaBHEHHIA: 4
4x -5y =0.



12. TlpencraBbTe MHOTOWICH a? + ab — 5a—5b B Buie MIPOM3BEICHUS U HAMJIUTE €ro 3HaYCHHUE MPHU a
=56, b=14.

BapuaHT 2
Yactb 1

1. HaiiauTe 3HaueHme BbipaxeHna 80 + 0,9 - (-10)3.

=
=

2. PewuTe ypaBHeHwe: 2- 2

w |

3. Ynpoctute BbipaxkeHue: (3a’b1)°.

4. YnpocTuTe BbipaxkeHue: (y + 7)2 — 14y.

5. MpeacTaBbTe B BUAE MHOIOY/IEHa CTaHAAPTHOro BMuaa npoussegeHue (3x + 1)(x% — 5x).

6. B Tabnunue npnBeaeHbl HOpMaTMBbI Mo bery Ha 60 m ana ydawmxca 8 knacca. OueHuTe pesyabTaT
MasibuMKa, npobexkasLiero sty AucTaHumio 3a 9,8 c.

M Ak Ha JeE omma
OTMeTxa «5» wdn «3In wSw wdn «3In
Bpemsa CceKyHIBI 8,5 9.2 10,0 2.4 10,0 10,5
1) otmeTKa «5» 2) oTMeTKa «4» 3) oTmeTKa «3» 4) HOPMATKB He

BbINONHEH
7. YCTaHOBUTE COOTBETCTBUE MeXAY rpadmkammn GyHKUUI

n popmynamm, KoTopbie 1x 3a4atoT.




8. YkaxxuTe B OTBETE HOMEPA BEPHBIX YTBEPKICHUN
1) s TO4KH, JIexKaleld Ha OKPY)KHOCTH, PACCTOSTHHE 0 LIGHTPa OKPY>KHOCTH PABHO PAJIyCy.
2) CyMMa OCTpBIX YIJIOB HIPAMOYTOILHOTO TpeyronbHuka pasua 90°,

3) Eciu pu nepecedeHny ABYX IPSAMbIX TPEThel BHyTPEHHHUE 0HOCTOpoHHHE Yribl paBHbl 90°, To

IIPAMBIC ITapaICIIbHBIC.

9. B Tpeyronbauke oaun yron pasen 79°, a apyroii yron pasen 97°. Haiiute TpeTuii yron

TPEYTOJIbHUKA. OTBeT JauTe B I'pagycax.

Yactb 2
10. Pewwute ypaBHeHMe (x+2)(2x—4)=0.
11. PelunTe cMcTeMy ypaBHEHMIA: {( -2y =1,
15x -3y =-3.

12. MpeacraBbTe MHOrouNeH a2 + ab — 8a — 8b B Buae npousseseHMs 1 HalauTe ero 3HaYeHne npu
a=27 b=1,3.



KpuTtepun onieHMBaHUs KOHTPOJIbHOH padoThl 10 MaTeMaTHKe B 8 KJiacce.

Bpewmst BeimostHeHus: pabotsl — 40 MUHYT

Kpumepuu oyenusanus.

- 32 BEPHOE peIICHUEe Kaxa0ro 3aaanus yactu 1 — 1 6an;

- 32 BEpHOE pelIeHUE KaXI0T0 3aJaHus yacTu 2 — 2 6ayia;

MaxkcumaiibHOE KoaIryecTBo 0ayuioB — 15.

Pexomenoayuu no oyenusanuro koumponvHou pabomeol.

Bann 3a paboty MeHee 7 7-9" 10-12" 13-15"
OTmeTKa no 5-—
6anbHOM 2 3 4 5
LIKane

*
- TOJHKHO OBITH 0053aTEIBHO PENIEHO XOTs OBl OJIHO 3aJIaHHE 10 TEOMETPHH.

Pexomenoayuu no oyenusanuro koumponvHot pabomsi yuawuxcs ¢ OB3.

Bann 3a paboty MeHee 6 6-9 10-12 13-15
OtmeTKa no 5 -
6annbHOM 2 3 4 5
WwKane

OTBeTHI K KOHTPOJILHOI padore.

Ne 1 2 3 4 5 6| 7 8| 9 |10 11 12
3alaHUsA
Bapuant1 | -30 | 48 | 8a%% | b%+64 | 2x3-7x% | 3| 243 | 12 | 40 | £2 | (-0,6; | (atb)(a-
Ax -2) | -8);-21,2
Bapuant 2 | -820 | 2,4 | 2432a% | y?+49 3x°- 21 412 | 1 4:3 | (-1;-2) | (atb)(a-
b - 14x%-5x 390 -5); 4,2




Baannl

Kpurtepun oueHuBanusi BbINoJHeHus 3aganuid Nel( - Nel2

2 ITomyyeH BepHBIN OTBET.

1 Pemienue 1oBeieHO 10 KOHLA, HO JIOMYILEHA OINOKA BHIYUCIUTEIBHOTO XapaKkTepa
WIN OIUCKA, ¢ € y4E€TOM AajbHEeHIe IIark BHIIOJIHEHbI BEPHO

0 Penienne HEBEPHO WM OTCYTCTBYET







KontpoabHnas padora Ne 2 no teme «KBagpaTHbie kopuu. CTenenm».

1 BapuanT

1). Berumciure:

1 2
a).o,s\/W+;\/m; @.2\/1_1%—1: 6). (2405)

2). HaiiiuTe 3HaueHNE BHIPAKCHHS:

a). \J0,25-64;  6). \/56 -/14;
6)- %: 2). V3% .28

3). Pemnte ypaBHeHue:

a). x2=0,49; 0). x? =10: 8). xXX=-25

4). YpocTuTe BhIpaKeHHe:

a).x?+/9x? , roe x >0;

0). — 567 |— ,rae 6 <0.
8

5). Ykaxure J1Be MOCCI0BATEIbHbIC ICCATHUHBIC
JIpoOU ¢ OTHUM 3HAKOM TOCTIE 3aMSATOM, MEXITY

KOTOPBIMH 3aKJIFOUEHO YUCIIO /17 .

6). ImeeT 1 KOpHH ypaBHEHHUE Jx+1=07?

2 BapuaHT

1). Berunciure:

1 2
a)-‘Z\/@+1,5w/o,36; 6).15-7 . e).(z\/ﬁ)

49
2). HaiiuTe 3Ha4eHUE BBIPAKCHUS:

a).0,36-25:  6). /8-+/18;
J27
6. ——; 2).\2%.5
) 7 )
3). Pemute ypaBHeHwue:

a). x2=0,64; 0). X2 =17: 8). =-36

4). YpocTHuTe BhIpaKeHHe:

a).y®\4y? ,rney >0;

6). Ta /a_z,rz[ea<0.

5). Ykaxwure IBe M0CICI0BATEIbHBIC ICCATHUHBIC
JpoOu ¢ OJTHUM 3HAKOM TIOCTIE 3aMSTON, MEXITY

KOTOPBIMH 3aKITFOUEHO YUCII0 /38 .

6). ImeeT 1in KopHH ypaBHeHHE /X —2 =17

KonTpoabHas padora Ne 3 o teme «Auredpandeckasi 1podb»




1 sapuanm
1). CokpatuTh ApOOb:
4 “c—_7°
a).14a6; . 3x ;6)_)’
49432 x% +4x 2y +2z
2). IlpeacraBbre B BUIE APOOH:
3x-1 x-9 1 1
Q. =——+>— 0). - ;
) x?2 3x 2a—6 2a+e
S  5¢c-—2
c+3 %+3c
a‘—e
3). HalinuTe 3HaueHne BoIpaKCHUS -a
a

npua =0,2,6=-5.
4). YopocTuTe BeIpaKEeHHE:
3 x+15 2

x—3_x2—9 X

2 sapuanm
1). CokpaTuTh ApOOb:

3%y 5 . . 3a-3b
&) — 5 ) ;8
26x°y ye=2y a‘-b
2). [IpencraBbre B BUIE APOOU:
2) 3—2a_1—a2_ 1 1
" 2a a® ' "3x+y 3x-y’
) 4-36 N 3
' 62-26 6-2
X—6y*

3). HalimuTe 3HaueHne BhIpaKEHUS

npux =—8,y=0,1.
4). YupocTuTe BeIpaKeHHUE:
2 x+8 1

2y

+3y




KoutpoabsHnas padora Ne 4 no teme « KBaapaTHble ypaBHeHHsD)

1 BapuanT

1). Pemure ypaBHeHUE:
a). 2x*+7x -9 =0;

6). 3x*>= 18x;

8). 100 x*-16=0;

2). x>~ 16x + 63 =0.

2). Ilepumetp npsiMoyrosbHuKa paBeH 20

cm. HaiiinTe ero cTOpoHBI, €CITH U3BECTHO,

YTO IJIOUIA/](b MPSIMOYTOJIbHUKA paBHA 24
2

cm”.

3). B ypasrennu x% + px — 18 = 0 oqun n3
KopHe# paBeH — 9. Haiinure npyroii kopeHb
1 K03 puiueHT p.

2 BapuaHT

1). Pemute ypaBHEHHE:
a). 3x°+13x—10 = 0;
0). 22— 3x=0;

8). 16 x? = 49;

2). x*—2x—35=0.

2). Ilepumetp mpsimoyroibHHUKa paBeH 30

cm. Haiiiure ero CTOpOHBI, €M H3BECTHO,

YTO IUIONIA/b MPSMOYTOJILHUKA PaBHA 56
2

cMe.

3). B ypaBuenuu x° + 11x + q = 0 ogun u3
KOpHei paBeH — /. Haiinure npyroit KopeHb
¥ CBOOOIHBIH uJIeH (.




KountpoabHas padora Ne 5 no teme «HepaBencrBa. CucremMbl ypaBHEeHUID)

Bapuanr 1
1. Pemnre HEpaBEHCTBO:
a)_x<b;
6
6)1-3x<0;

B)S(v—-1,2)-4,6>3y+ 1.
2. Pemmre cucremMy HEpaBEHCTB:

a<{2x—3>0, 6<{3—2X<1,

[7x+4>0; 1,6 +x<29.
1+a
3. Tlpu Kakux a 3HaYEHHE APOOU
3
MeHI)IHel%OOTBeTCTBYIOHIeFO 3HAYCHHS
-a
npobu ?
2
4. HaiinuTe 11ebIe peIIeHHs CHCTEMbI
6 2x < 3(x 1),
HEPaBEHCTB:
4| 6-X>x
L2

5. HpI/I KaKHuX 3HAaUYCHUAX X UMECT CMBICJI

BBIPaKCHUE V3x—2 +46—x ?

Bapuant 2
1. Pemmre HEpaBEeHCTBO:

1

a)_x>2; 0)2-7x>0;
3

B) 6(y—15)-3,4>4y-24.

Pemnre cucremy HEpaBeHCTB:
(4x —10 > 10,
a)
T3X -5>1;
14+x>15;
0)
5—-2x> 2.

. Ilpu kakux b 3naueHue apodu

b+4
MCHBIIC COOTBETCTBYIOLICTO

5—2b?
3

Haﬁ,[[I/ITe IECJIBIC pCHICHUSA CUCTCMbI

) J10—4x23(1—x),
HCPAaBCHCTB! X

[3,5+_ <2x
| 4
IIpu kakuX 3HAYEHUSAX @ UMEET
CMBICJI BBIpaKCHHUE

vbha-1++/a+8?

3HAYCHUS IPOOH




HTorosasi KOHTpPOJILHAs padoTa

Bapuanr 1

Yacrp 1

Pemmre kBagpaTHOE ypaBHEHHE:
2x%2 —11x+ 12 =0.

Pemre HepaBeHCTBO

4(2x-1)-3GBx +2)> 1.

YIIpOCTUTE BBIPAKEHUE:

(5V2 — V18)V2.

Vupocrure Boipaxkenue: (a=¢)7 - a%s.

Yacrp 2

Pemnre CUCTEMY HCPABCHCTB
2x+7 <13

Pemute YpaBHCHHC:

5x—7 4x-3

X—3 X
JlBa BEJIOCUIIEIUCTA OTHOBPEMEHHO
OTIIPaBUIIMCH B 96-KUIIOMETPOBBII
npober. [lepBrlii exall co CKOPOCTHIO,
Ha 4 KM/4 OOJIBIIEH, YeM CKOPOCTh
BTOPOTO, U MPUOBLI K puHUILY Ha 4
yaca passblie BToporo. Haittu
CKOpPOCTb BEJIOCUIIEINACTA,
MPUIIENIIETO K (PUHUIITY MTEPBBIM.

Bapuant 2
Yacrtp 1
1. PemmTe KBagpaTHOE ypaBHEHUE:!
5x2+8x-4=0.

2. Pemure HEPaBEHCTBO
9(x-2)-3(2x +1) > 5x

3. Ympocture BbIpaxKeHUE:

(43 +
V27)V3

4. VYupocrure BepaxeHue (x=5)~7 -

X~ 29,

Yacrp 2

5. Pemmrte CUCTCMY HCPABCHCTB

{15 —x < 14,
4 — 2x < 5.
3x+15
Peumre ypaHenne: —— + — == 0.
x2—

JIBa BesocuneancTa oJHOBPEMEHHO
OTIpaBUINCH B 130-KUIOMETPOBBIi
npoGer. IlepBblIii exan co CKOPOCThIO,
Ha 3 KM/4 60JIbIIEH, YeM CKOPOCTh
BTOPOTO, ¥ MPUOBLT K PUHMITY Ha 3
yaca passbllie BToporo. Haitu
CKOPOCTb BEJIOCUIIE/INCTA,
HpULIEIIIEro K (GUHUITY BTOPBIM.



KonTpoJsbHbie padoTsl 145 9 kiacca

Bapuanm 1

149ACTh

Omeemamu K 3a0anusam 1-1 aenaromcea yucio unu nocied08ameabHOCmy yugp,
komopuie credyem 3anucams 6 B/IAHK OTBETOB Ne 1 cnpasa om nomepa
COOmMEemcmeayIoueco 3a0anus, HA4UUHasA ¢ nepeoll Kiemouku. Kascowtii cumeon
(uugppy, munyc unu 3anamyro) nuIU 8 OMOEILHOI KlenmoukKe.

1 a?—16b?
YHOpocTu BeIpaxKeHUE:
a—4b
1) a—4b 3) a+4b
2) a+16b 4) 4b —a

ab
Z Breimonnu nenenue: ;@

5 10b
1) a 3) a3
2 50
2) 2b2 4) b?
a 2a

3 Haiinu 3Hauenue Bopaxerus: V5 - V20

4 Pemu ypaBHeHHE. B oTBeTE 3amuIm MEHBIIINI KOPEHb.
x*+6x—16=0

5 I'me uzobpaxkeHo perieHrne HepaBeHcTBa 2x — 3 > 6 ?

Njwo
N[w
N|w©



HPGHCTaBB Ilp061> # B BHJIC CTCIICHU C LEJIBIM OTPHULIATCIIbHBIM

ITOKAa3aTeIICM:
1) 112 3) 11
2) 111 4) 11-3

B taGnuie npuBeieHbl JaHHBIE O pa3Mepe MPEMUMA, BBITIaU€HHBIX
cotpynuuky B 2018 n 2019 rogax. Kakyro B cpeHeM nmpeMuro 3a KBapTai
noixy4dan corpyauuk B 2018 romy?

I kB. II kB. I1I kB. IV kB. I kB. Il kB. I1I k8. IV KE
2018 2018 2018 2018 2019 2019 2019 201¢

RS, 16 56 11 21 17 67 9 35
ThiC. pyb.

2 YACTh

Ilpu svinonnenuu 3a0anuit 8-10 ucnonwvzyii BJIAHK OTBETOB Ne 2.
Cuauana ykaxcu Homep 3a0aHUsA, 4 3ameM 3anUULU €20 peuleHue u
omeem. Iluwu uémrko u pazoopuueo.

8 VYmnpocTu BelpakeHHE:

x—10

x4’ . x_5

9 BreInoJiHA JIEiiCTBUE:

10

a+4 8a

4a a?-—16

Pemn 3amauy:

JIBa aBTOMOOUJISI OTHOBPEMEHHO OTHPABIISIFOTCS B 560 — KUJIOMETPOBBIiA
npoOer. [lepBblii e1eT o CKOPOCThIO, Ha 10 kKM/4 OobIIeH, YemM



BTOPOi1, U mpuObIBaeT K ¢puHUIIy Ha 1 yac pansiue BToporo. Haiiau
CKOPOCTB TIepBOTO aBToMOOMsL. OTBET Aail B KM/4.

Bapuanm 2

1YACTh

Omeemamu K 3a0anusam 1-7 a6na0omcsa 4ucio uiu nocj1ed08ameabHOCmy Yugp,
xomopute credyem 3anucamov 6 BJIAHK OTBETOB Ne 1 cnpasa om nHomepa
COOmMEemcmayueco 3a0anus, Ha4UHasn ¢ nepeoll Kiemoyku. Kaxcowtii cumeon
(yuppy, munyc unu 3anamyro) NUWLL 8 OMOENbHOU K1emouKe.

9 2_4 2
1 YIpPOCTH BBIpAKEHUE: Y
3x—2y
1) 3x — 2y 3) 9x + 4y
2) 3x + 2y 4) 2y — 3x
bZ
2 Beinosinu nenexnue: a_
3 6a
1) 2a%b 3) b
2) b3 4) azb3
18 2

3 Haiiau 3HaueHMe BBIPAKCHUS: V7 -/28

4 Pemwu ypaBHeHue. B oTBeTe 3anUIIN MEHBIINI KOPEHb.
x*+4x—-5=0

5 T'ne uzobOpaxeHo penieHne HepaBeHcTBa 3x — 8 < 2 7

w3
-
wls

o

=)

WS




1 2 3

6 1
IIpencraBb 1podh —z B BUJIC CTCIICHH C LIEJIBIM OTPULATEIBHBIM

ITOKAa3aTeIICM:
1) 74 3) 773
2) 74 4) 73

7 B tabmnulie npuBeACHBI JaHHBIEC O TIpoake apTomoomien B 2018 u 2019
rojax. CKOJIbKO B CpeJlHEM aBTOMOOUIIEH mpoaaBaioch 3a kBaptai B 2018

roay?
1 kB. II kB. III kB. IV k8. 1 kB. II kB. III kB. IV k8.
2018 2018 2018 2018 2019 2019 2019 2019
KON-80 72 88 77 99 89 115 96 124
2YHACTb

Ilpu evinonnenuu 3a0anuit 8-10 ucnonwvzyiit BJIAHK OTBETOB Ne 2.
CHauana ykajxcu Homep 3a0aHuUs1, 4 3aMeM 3anUU e20 peuieHue u

omeem. Iluwu uémko u pazoopuueo.

8 VYmnpocTu BeIpakeHue:

(4b)?
b—9 . b5

9 BrInoaHu IelCTBHE:

m—8 m?— 64
15m?

5m

10 Pemu 3amaqy:

JlBa BenocureucTa OAHOBPEMEHHO OTIPABIISIOTCS B 224 — KMIIOMETPOBBIA TIpoOer.

[epBblii eeT co CKOPOCTHIO HAa 2 KM/4 OOJIbILEH, YeM BTOPOM, 1 MPUOBIBAET K



¢uHMITY Ha 2 Yaca paHblie Broporo. Haiiau ckopocTs Bemocumneaucra,
npuIneanero K Guaumry BTopsbiM. OTBET Jail B KM/4.

Cneunduxanus BXOIHOM KOHTPOJILHOM PA0OTHI
110 AJITEBPE 9 KJIACC

1.Cmpykmypa u codepricanue KOHmMpPOAbLHOU padomol
KoHnTtposnbHas paboTa npeacraBieHa B AByX BapHAHTAX.
Pa6oTa cocTout u3 2 yacteit. Bcerol0 3amanmii, U3 KOTOPBIX 7 3a/IaHHUI B TIEPBOI
TECTOBOM 4acTU U 3 3aJjaHus C pa3BEPHYTHIM OTBETOM BO BTOPOIl 4acTH.
Cneyugukayua 3aoanuii:
1 uacmep
- palrMoHAJIbHBIC IPOOH.
- ICUCTBHUS C PAIlIOHATBLHBIMU JAPOOSIMH
- KBaJIpaTHbIC KOPHU
- KBaIpaTHOE YpaBHEHHE
- HEpPABEHCTBO
- CTEMEHb C IIeJIBIM MOKa3aTelIeM
- 3JIEMEHTBI CTATUCTUKU
yacmp
- BBIP@XKECHHE C LIETBIMU TTOKa3aTeIIIMHU
- YMHOKE€HHE PAIIMOHAIIBHBIX JPO0Oeii
0 - 3aj]1a4a Ha JIBMOKCHUE

P OoOoON~NOOOTDWDNPE

4. Bpems évinoinenus padomot.

Ha Boinonaerue pabotel oTBOAMTCS 1 ypok (40 MUHYT).

5.Ouenka évlnoiHeHUs OMOEIbHBIX 3A0AHUIL U PAOOMbL 8 Ye/IOM.
Kpurepun oneHuBanus:

Kaxxnomy 3amanuto nmepBoii yactu BeicTaBisiercs: 1 6amr. 3aganus Homep 8 u 9
onieHuBaroTcs B 2 6aita. 3aganue Homep 10 oneHuBaercs B 3 Oania.
[Tpu onleHMBaHUU PE3YJIBTATOB KOHTPOJILHOM paboThl Oasuibl, HAOpaHHBIE
yUaluMcs, CyMMUPYIOTCS, @ 3aTE€M BBIBOJUTCS OLIEHKA:

- ot 11 10 14 6a/110B - «5»;

- o1 8 10 10 6a/L10B - «4»;

- 0T 5 10 70a/1710B - «3»;

- o1 0 10 4 6a/10B - «2»

KontpoabHasi padora Ne 2 o Teme «YpaBHeHHs € OIHOI TepeMeHHOi»

Bapwuanr 1. 2.PemuTe ypaBHEHHE C TOMOIIBIO

BBEJICHUSI HOBOM MTEPEMEHHOM
1.Pemure ypaBHEeHUE

x3-64x=0 ()C2 - 7)2 - 5(x2 - 7)+ 6=0

3.Pemnte OukBagpaTHOE YpaBHEHHE



x*—2x?-8=0

4. Pemute ypaBHEHHUE CIIOCOOOM
IPYNIUPOBKH

x2+3x2-4x-12=0

5.Pemmre npoOHOE parimoHaIbHOE
YpaBHEHHE

x?—3x—4
=0
x+1
Bapuanr 2.

1.PemuTe ypaBHEHUE
x3-16x=0

2.Pemute ypaBHEHUE C TOMOIIBIO
BBEJICHUSI HOBOM MTEPEMEHHOMN

x2-10)’ -3(x2 -10)-4=0
3.Pemmte OukBagpaTHOE YpaBHEHHE
x*—8x>-9=0

4. Pemmre ypaBHEeHHE ClIOCOOOM
TPYIIUPOBKH

x3-5x? —x+5=0

5.Pemmre npoOHOe panyoHaIbHOE
ypaBHEHHE

x2—3x+2
=0
2—Xx




KontposbHas padora Ne 3 no teme «CucremMbl ypaBHeHH D

BapuaHnt 1

BapuaHT 2

1. PewnTe cnuctemy ypaBHEHUM
x+y=1
{XZ +y2=25

2. Nnowaab NPAMOYrosbHOro TpeyrosbHMKa
paBHa 15 Am?, a cymma A/IMH ero KaTeTos
pasHa 11 am. Hangute KaTeTbl.

3. Pewwte rpaduyecku cuctemy ypaBHeHMM

g+y=7
xy =10

4. He BbINONHAA NOCTPOEHMA, HaUanUTe
KOoOpAMHaTbl TOYeK nepeceyeHmn

OKPY}KHOCTU X2+y?=5 1 Npamoit x +y = -3.

5. Pewunte cuctemy ypaBHeHM
( X—y=>5
x? +2xy —y? = -7

6. MNonoxKne B 6aHK HEKOTOPYIO CymMMy
OEeHer, BKNag4YMK MOT MOJTy4UTb Yepes rog Ha
670 p. 6osblue. Ho oH ocTaBua AeHbIY B
H6aHKe 1 Yyepes ros, CHsAB CO CBOEro CYeTa BCHO
cymmy, nonyymn 8107 p. N3BecTHO, 4TO
6onble 100% roaosbix 6aHK He HauucaseT.
Kakyto cymmy MoaoXua BKAAAUMK
nepBOHAYasIbHO U CKONIbKO NPOLLEHTOB
rogoBbIX Hayncaan 6aHK?

1. PewnTe cnuctemy ypaBHEHWM
Xx+y=3
{XZ +y2=129

2. Mnowaab NPAMOYrosibHMKA paseH 14 am,
a nnowaab ero pasHa 12 am2. Hanaute
CTOPOHbI NPAMOYrONbHUKA.

3. Pewwte rpaduyecku cuctemy ypaBHeHuUM

{xz +y2 =25
xy =12

4. He BbINONHAA NOCTPOEHMUA, HakguTe

KOOPAMHATbLI TOYEK NepeceyeHmn

OKPY>KHOCTU X2+y?=1 1 npamon x + y = -1.

5. PewunTte cuctemy ypaBHeHUM
( X+2y =7
2y2 +xy = 14

6. MNonoXne B 6aHK HEKOTOPYIO CyMMy
OeHer, BKAagunK Mor NoAyYmTb Yyepes rog Ha
590 p. 6onblie. Ho oH ocTaBuAa AeHbIN B
H6aHKe 1 yepes roa, CHAB CO CBOEro CYeTa BCHO
cymmy, nonyumn 7139 p. N3BecTHO, 4TO
6onble 100% rogoBbix 6aHK He HauyMUcaseT.
Kakyto cymmy NonoXuA BKAAAUMK
nepBOHAYasIbHO U CKOMbKO NPOLLEHTOB
roAoBbIX HauMcAsaA 6aHK?




Kountpoabsnas padora Ne 4 no teme «HepaBeHncTBa»

Bapuant Ne 1

1. Haiinute Haubosbllee 3HaUE€HUE X, yIOBIETBOPSIOLIEE CUCTEME HEPABCHCTB
6x+18 <0,
x+8=2.

2. Pemure HEpaBeHCTBO 20— 3(x o 5) <19- 7x.

B omeeme yKasicume Homep npasusibHoco eapuarnma.
1 ) ( 1 3. )
4’ g\ @ gy (—o=; —4)

¥ —17x+72<0,

(—oos —

1) (=4 +o0) 9

3. Ha xaxom pucyHke n300pakeH0 MHOXKECTBO PEIICHUI HEPABEHCTBA

¥ —36>0.

4. Peute HEPaBEHCTBO
B omeeme ykasicume Homep NpasUIbHO20 8APUAHMIAL.
1) (—o0; +00) 2) (—o00; —6)U(6; +o0) 3) (—6; 6) 4) HeT perreHmit

x—2

>0
5. Pemnte HepaBeHCTBO: 3—x

Ha xakom u3 prcyHKOB H300pak€HO MHOXKECTBO €r0 peIIeHni?

B omeeme yKasieume Homep npasusibHoco eapuarnmada.

D___ 0% 3 %,
2 3 x 2 3 X
Dty N\ 2
2 3 x 2 3 19



x> 3x+3 —TH
- —. —_— 2
3 4 6) x2+2x—15~

6. Pemure HEepaBeHCTBO )

7. Ilpu xakux 3HAYCHUSX a ypaBHEHHE: X>+ (a-2)x- (a-5)= 0 umeet 2 KOpHs

Bapuant Ne 2

1. Haiinmute HauOosbIlee 3HAUCHUE X, YAOBIETBOPSIOIIEE CUCTEME HEPABCHCTB

5x+15<0,
x+3521.

2. Pelnre HEpPaBEeHCTBO 22—x>5—4(x~2) y OIpeIeuTe, Ha KAKOM PUCYHKE H300pa-
’KEHO MHOYKECTBO €r0 PEllleHUi. B omeeme ykasicume HoMEp NpasuIbHO20 6apUAHMAL.

1) SITI—-—-—-. 3) A
=3 x 1 x
3
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1 x -3 x
3

X —6x—27<0,

3. Ha kakom pucyHke n300pa>keHO MHOKECTBO PEIlICHUI HepaBEeHCTBA

4. Ha KakoM U3 pUCYHKOB H300pakeHO PEelIeHNEe HEpaBEeHCTBA 6x —x* > 07?
B omeeme yKascume Homep npaeusibHoco eapuanma.
1) gzazzmwawzz.. 3) _gzmmamwmmmé_.
2) quny lili  4) QLI
0 6 6
2x—17

>0

5. Ha xakom pricyHKe n300pakeHO MHOYKECTBO PEIICHHI HEPABEHCTBA 4—x

B omeeme yKascume Homep npaeuiibHoco eapuanma.
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6. Pemute HepaBeHCTBO a) S 0) (X - 3)_ —3

7. Ilpu kakux 3HaYCHUSX a ypaBHEHHE: X>- (at+1)x- (a-2)=0 He uMeeT KOpHEi

OTBeTHI U KPUTEPUH:
11-10 6an10B — oHeHKA 5
8- 9 6ays10B — onlenka 4

5-7 6any10B — oeHKa 3

Ne | BapuaHTt 1 BapuaHT Ne2 6annbl

1 -3 -3 1

2 4 4 1

3 4 4 1

4 2 3 1

5 3 4 1

6 3 [0,4; 4]. 2

<—°°; ——‘ U [3; 4-0).
4

a)

6) | (—o0; —5)U(3; +e0). (3—-V5; 3+V5). |2

7 | (—0;-4)U (4;+0) (-7;1) 2
Utoro 11 6annos

KoutposbHnas padora Ne 5 o teme « DyHKIUW)
Bapuanr 1
Al. Jlana pysxmus ¥ = —4x +1. TIpu xakux 3Hauennsx aprymenta

f(x)=0, f(x)<0, f(x)>02 ssustercs mu o1a (dbyHKIMS BO3pacTaroel uin yobIBaroIei?
A2. Haiture nymu ynxkqnn Y = 3x% —5x +2.



A3. Pa3noxute Ha MHOYKUTENN KBAAPATHBIN TPEXWICH:

a) x* —16x + 63; 6)3x* —5x—2 ) 3)2+7y-6.
x?-5x—36 x% +10x+25
A4. Cokpatute apodb: a .0
P P ) x?-16 ) 3x? +14x -5
tv
B1. O6nacts onpenenenust GyHKuu ) = f (X) , Tpaduk
KOTOPO# M300pakeH Ha pUCYHKE, — 0Tpe3okK [-5;4]. Haiigute \.
HYJH (QYHKIIUH, TPOMEKYTKH yObIBaHUS M BO3pacTaHUs, / \
OGnacTh 3Ha4eHUH QYHKIUH. \1 / X

Bapuanr 2

Al. Jlana ¢pyHKms Y = 6x — 7. Tlpu xakux 3HAYCHHSX aprymMeHTa
f (X) =0, f (X) <0, f (X) > 0 ? Sdsnsercs mm sra byHKIMS BO3pacTaromiei win yobIBaromei?

A2. Haiipute nHynu GyHKun ) = 32 +x-2.
A3. Paznoxxure Ha MHOXHUTEIU KBaJAPAaTHBIA TPEXWIEH:

a) x? —15x + 56; 6)7x? +9x+2, B)5~+9y-2
2-8x—-33  3p%+p-2
x* —8x 5 pZ+p

A4. Cokparure gpo0Os: a
p p ) 2_9 4-9p?

B1. O6nacts onpenenenus pyHkuu V = f (X) , Tpapux

KOTOPOU N300paXKeH Ha PUCYHKE, — OTPE30K

—

[-5;4]. HaiiguTe HymH GYHKINH, TPOMEKYTKH YOBIBAHUS U

BO3pacTaHus, 00J1aCTh 3HAYCHHU I (QyHKIIUHU. AP

KonTtposbHasi padora Ne 6 mo teme «UncJI0BbIe MOCT€0BATETHLHOCTI

1. Hanaute ABaauaTb LWECTOM YieH 1. Hanpgute TpmnauaTb BTOPOM YieH
apudomeTmyeckon nporpeccuu (as), nepsbIn apudmeTmyeckon nporpeccun (as), nepsbin
Yy/sieH KOToporo paseH 12, a pa3HOCTb paBHa - | Y/IeH KOTOPOro paBeH -15, a pa3HOCTb paBHa

3. 2.
2. Hangute cymmy Tpmauatm BOCbMu 2. Hangute cymmy copoka Tpex nepsbix
nepBbIX YN1EHOB apUbMETUYECKO yneHos apudmeTmyeckoi nporpeccun 8; 13;

nporpeccun 5; 12; ...




3. Haigute nepsblit YneH apudpmeTnyeckom
1

nporpeccumn (as), ecnn as=64, d= >

4. HanguTe pasHOCTb apuUPMeTUYECKOM
nporpeccuu (cq), ecnm cs=32, cs=40.

5. Haante cymmy Bcex HaTypasibHbIX
TPEeX3HaYHbIX YMCeSl, KpaTHbIX 4.

6. ABnaetca M uncno 1,2 uneHom
apudomeTmyecko nporpeccum (an), B
KoTopown a; = -4, a1 = -1,4?

3. HaiguTe nepBsblit YneH apudmeTmyeckom
nporpeccun (an), echm ae=72,d = -2

4. HanpguTe pasHOCTb apnPpmeTnyecKom
nporpeccun (cn), ecnu co= 2, c21= -24.

5. Hangute cymmy Bcex HaTypasibHbIX
Tpex3HauHbIX Yncen, KpaTHbIX 6.

6. ABnseTtca M YyMcno -27 YneHom
apuomeTmyeckon nporpeccuu (as), B
KoTopon a: =3, ai1=-5,4?

HUTorosasi KOHTpoJIbHAs padoTa

BapuaHnt 1

BapuaHT 2

1. Ha pucyHKe nsobpaskeH rpaduk TemnepaTypbl
BO34yXa B TEUEHME CYTOK. YKaXKMTE NPOMENKYTKU
BpemMeHM, Koraa TemnepaTtypbl Bo3pacTtana u
Korpga ybbiBana. Yemy paBHbl Hanbosbliee U
HaMMeHblUee 3HaYeHMe TemnepaTtypbl?
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2. PewwuTe HepaBeHCTBO (x-5)(x+2)=0.
3. PewwrTe ypasHeHue 4x*-2x>-1=0.

4. PewwTe cUCTEMY YPaBHEHU

( 2x+y=4,

x2 +y2 =05,

5. MocTpoiite rpaduk GyHKUMM y=6x>-5x+1. Mpun
KaKUX 3HAYEHUAX X 3HAYEHMA Y NONOKUTENbHDI?

6. HaﬁAMTe l-IETbIpHa,Ll,Ll,aTbIlL/'I Y1eH N Pa3HOCTb
apmcbmemqecxoﬁ nporpeccuun, ecnhun a; =10,
514:1050.

7. TennoxoZ NpoLies No TeYEHWo U NPOTUB
TeYyeHUn pekn no 48 Km, 3aTpaTMB Ha BeCb NyTb 5

1. Ha pucyHKe n306paskeH rpaduk TemnepaTypbl
BO3JyXa B TEUEHME CYTOK. YKaXKNTE NPOMEKYTKM
BPEMEHM, Kor4a TeMnepaTypbl Bo3pacTana u
Korga ybbiBana. Yemy paBHbl HanbosbLiee 1
HauMMeHblUee 3HaYeHne TemnepaTtypbl?
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2. PewwuTe HepaBeHcTBO (x-8)(x+3)<0.
3. Pewmwute ypasHeHune 3x*-2x2-16=0.

4. PelwnTe cuCTeMy ypaBHEHWUN
( 3x+y=4,
x2 +y2 = 2.

5. NocTpoiite rpaduk GyHKUMK y=x>+4x+4. Npu
KaKUX 3HAUYEHUAX X 3HAYEHUSA Y NOSIOKUTE/bHbI?

6. HaVI,EI,VITe O,EI,VIHHa,EI,Ll,aTbIVI Y21€H N PA3HOCTb
apMd)METM‘-IECKOﬁ nporpeccmn, ecnhum a; =-88,
511=22.




4. KakoBa cob6CcTBEHHAsA CKOPOCTb TEMNOX0Aa,
€C/IN CKOPOCTb TeYEHUA PeKun 4 Km/u?

8. Haiiaute obnactb onpegeneHma GyHKUMK

()_\/3y2—y—14
g\ = y2_9

9. Hailgute nonoxKuTenbHble 3Ha4YeHUA X, ANA
KOTOPbIX BbINONHEHO HEPABEHCTBO
4x-x°<3

7. QnvHa AgnaroHanm NnpaAMoyrosibHMKa paBHa 25
cm, a ero naowags — 300 cm?. Haligute CTOpOHbI
NPAMOYTroJIbHUKa.

8. Haitante obnactb onpeaeneHma GyHKUUM
V3yZ —5y +2

f) = 4

9. Haiiaute oTpuuaTtenbHble 3HaYeHUA X, ANA
KOTOPbIX BbINO/IHEHO HEPABEHCTBO

X2+3x>-2
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