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MNOSACHUTEJIBHASA 3AIIMCKA
AnantupoBaHHas paboyas mporpamma mo anreope st ooyqaromuxcst c3I1P cocraBiena
Ha OCHOBE TpeOOBaHMIA K pe3ysIbTaTaM OCBOEHHS IMPOrpaMMBbl OCHOBHOTO 00111er0 00pa3oBaHus,
npeacrabieHHbIX B PI'OC OOO, a Takke OprUeHTHPOBAHA HA 1LIE€JIEBbIE MPUOPUTETHI JYXOBHO-
HPaBCTBEHHOT'O Pa3BHUTHUS, BOCIUTAHUS U COLUAIN3AIUHN 00yJalouIuXxcs, CPOpMyInpoBaHHBIE B
PaGoueit mnporpamme BocmuTaHus. PabGodas mporpamMma 1o ydyeOHOMY TMpEaMeTy
"AnreOpa".(6a30BbIil ypoBeHb) coctaBieHa B KoHcTpykTope pabouux mporpamm Ha OCHOBE

®PII «Anre6pa» (ID 1033737)

Conepxxanne yuyeOHOro mpeamera «Aunrebpa», mnpenctaBieHHoe B DenepanbHOU
aZanTUpOBaHHOU paboyeit mporpamme, cootBeTcTBYeT PI'OC OO0, ¢ yueToM pacrpeneseHHbIX
0 KJaccaM TMpoBepsieMbIX TpeOoBaHUII K pe3yiabraraM ocBoeHus  DenepaiabHOI
aZlanTUPOBAaHHOW 00pa30BaTeIBLHON MPOTPAaMMBl  OCHOBHOTO OOIIEro 0Opa3oBaHUsS IS
00YYaIOLINXCS C 3aJICPHKKOM IICUXUYECKOTO Pa3BUTHSL.

Hean u3yyenunsi yueOHOro Kypca

Anrebpa sBiseTcs OJAHMM M3 OMOPHBIX KYpCOB OCHOBHOI HIKOJNBI: OHa OOecredynBaeT
W3YYCHHUE OPYTHX ITUCIHIUINH, KaK €CTeCTBEHHOHAYYHOTO, TaK U TYMaHUTApHOTO ITUKIIOB, €
OCBOEHHE HEOOXOAMMO JJIsl MPOAOJIKEHUsT 00pa30BaHUs U B MIOBCETHEBHOM *u3HU. Pa3zButue y
o0yJarmuxcs HAYYHBIX MPEICTaBICHHIA 0 MIPOUCXOXKICHUN
U CYIIHOCTH ajreOpandeckux aOCTpakmuii, crmoco0e OTpakKeHUsT MaTEeMaTHYECKONW HayKOu
SIBJICHUH W TPOLIECCOB B MPHPOJAE U OOIIECTBE, POJIM MaTEMaTHYECKOIO MOJACITUPOBAHUS B
HAyYHOM IO3HAHUU U B MPAKTHKE CIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U
KaueCTB MBINUICHHSI, HEOOXOIUMBIX Ui aJanTallid B COBPEMEHHOM HHM(POBOM OOIIECTBE.
N3yuenne anreOpbl €CTECTBEHHBIM 00pa3oM oOecleurnBaeT pa3BUTHE YMEHHUS HaOJIOAaTh,
CpaBHHBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JEHCTBHUS U BBIBOJBI, ()OPMYIMPOBATH YTBEPIKICHUS.
OcBoeHne Kypca anreOpsl 00eCreunBaeT Pa3BUTHE JIOTHUECKOTO MBIIUICHUST 00YyJatouXCsl: OHU
UCIOJNB3YIOT JACNYKTUBHBIE U WHIYKTHBHBIE DPacCyXIEHHUs, 000OLIeHHEe M KOHKPETU3aLUIO,
abctparupoBanue u aHanmoruto. OOyueHue anreOpe mpeanonaraeT 3HAYUTEIbHBIA O00BEM
CaMOCTOSITENIbHOM J1eATEeNbHOCTH O0YyUYaIOUIMXCs, MO3TOMY CaMOCTOSITENIbHOE pEelIeHHE 3adad
€CTECTBEHHBIM 00Pa30M SIBIISICTCS peaan3alueil 1eaTeIbHOCTHOTO MPUHITUIA O0yYCHHUS.

B cTpykType nmporpaMmMel yaeOHOTO Kypca «AJredpa» OCHOBHOH IIKOJIBI OCHOBHOE MECTO
3aHUMAIOT COJIEPKATEIBHO-METOANYECKHE JIMHUU: «HUHCIa U BBIYHCICHUS»; «ANTreOpandeckue
BBIP@KEHUS»;, «YPaBHEHHUS W HEpaBeHCTBa»; «DyHKiuu». Kaxmas U3 3THX coaepKareiabHO-
METOJUYECKUX JIMHUN Pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET M3YYCHHS Kypca, eCTECTBEHHBIM
o0pa3oM meperieTasich ¥ B3aUMOJECHCTBYs C APYTUMHU €ro JIMHUAMU. B Xoje m3ydeHus Kypca
00y4JaroIUMCs TPUXOAUTCS JJOTHIECKH PACCYKAATh, HCIIOIB30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B cBSI3M ¢ 3TUM 11eecoo0pa3Ho BKIIOUUTH B MPOTPaMMy HEKOTOPBIE OCHOBBI JIOTHKH,
MPOHU3BIBAIOIINE BCE OCHOBHBIE pa3/ielbl MAaTEMAaTHIECKOTO 00pa30BaHUs U CIIOCOOCTBYIOIINE
OBJIAJICHUIO 00YYaIOIUMHUCI OCHOB YHHBEPCATHLHOIO MaTEMaTUYECKOTO s3bIKa. TakuM oOpazom,
MOKHO YTBEpXKJaTh, YTO COACPKATEIHLHOW M CTPYKTYpPHOW OCOOCHHOCTBIO Kypca «Amnredpa»
SBJISIETCS] €T0 MHTETPUPOBAHHBIN XapaKTep.

Conepxxanre naMHUU «YHclla ¥ BBIYUCICHUS» CIYKUT OCHOBOWM ISl JalbHEHIIETro
U3YYEeHUS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOMIMXCS JIOTMUECKOTO MBILIUICHUS,
(OPMUPOBAHUIO YMEHHSI TMOJIB30BATHCS AITOPUTMAMHU, & TaKKe MPUOOPETEHUIO MPAKTHICCKHX
HABBIKOB, HEOOXOJMMBIX JI MOBCEIHEBHOM >KU3HU. Pa3BUTHE MOHSATHS O YMCIE B OCHOBHOM
IIKOJIE CBSI3aHO C pAlUMOHAIBHBIMA W HMPPANHOHATBHBIMU YUCIAMH, (HOPMUPOBAHUEM
MIPEACTABICHUI O JEHCTBUTEIBLHOM 4YHUCIE. 3aBEPIICHUE OCBOCHUS YMCIOBOW JIMHUM OTHECEHO K
cTaplieMy 3BeHY 00IIero 00pa3oBaHuUs.

ConmepxaHue JBYX alNreOpanuyecKux JHHHA — «AJreOpanveckue BBIPAKCHHSI» U



«YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Y OOYUAIOIIMXCS MAaTEMATHIECKOTO
anmapara, HeoOXOJUMOro JUlsl pelIeHHs 3a7jad MaTeMaTUKH, CMEXHBIX IIPEIMETOB U MPAKTUKO-
OPUEHTHPOBAaHHBIX 3a/a4. B OCHOBHOW mIKOJie Y4eOHBIH Marepuans TPYHNIUPYETCS BOKPYT
palMOHAIBHBIX BBIPAXKEHUH. AsreOpa JEMOHCTPUPYET 3HAUEHHE MATEMAaTHKU KakK s3bIKa JJIs
IIOCTPOEHUs MAaTeMaTUYECKUX MOJECIICH, ONMCAHMS MPOLECCOB U SABJICHUN peanbHOro mupa. B
3a7jauu 00y4eHus anreOpe BXOJAT TaKKe JalbHENIIee Pa3sBUTHE AITOPUTMUYECKOTO MBIIIJICHHS,
HEO0X0IMMOro, B YaCTHOCTH, JJISi OCBOCHHUS Kypca HMH(OPMATHKH, W OBJaJ€HHE HaBBIKAMU
JIeAyKTUBHBIX paccyxkaenuid. [IpeoOpazoBanmne CHMBOJIBHBIX (HOPM BHOCHT CBOH CTIEIIU(DUUECKHI
BKJIaJl B Pa3BUTHE BOOOpakeHUs, CIOCOOHOCTEH K MaTeMaTH4eCKOMY TBOPUECTBY.

Conepxxanne  (QyHKIMOHAIBHO-TpPAQUUECKOW JIMHUM  HALEJCHO Ha  IOJIy4eHHue
IIKOJIFHUKAMH 3HAHUHN 0 (PYHKIMAX KaK BaKHEWUIIEH MaTeMaTHUeCKONW MOJIENH NIl OMUCAHUS U
UCCIIEIOBaHMsI pa3HO-00pa3HbIX MPOLIECCOB U ABJICHUN B MpUpoe U oluiecTBe. M3yueHue storo
MarepHuaja CIIOCOOCTBYET pa3BUTHIO y OOYYAIOIIUXCS YMEHHUS HCIOJIb30BaTh pPAa3INYHbIC
BBIPa3UTENIbHbIE CPEACTBA fA3bIKA MAaTEMaTUKU — CIIOBECHbIE, CUMBOJMYECKUE, rpaduyeckue,
BHOCHUT BKJIaJ] B (YOpMUPOBAHHE PEACTABICHUN O POJIM MAaTEMATUKH B Pa3BUTUU LIMBUIM3ALINN U
KYJIBTYPBIL.

MecT0 y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMY MIaHy B 7-9 KJaccax U3y4yaercsi yueOHbIN Kypc «Anredpa», KOTOpbIi
BKITIOYAET CIICAYIONIME OCHOBHBIC pa3lienbl coiepkaHus: «Uwmciaa ©  BBIYHCICHUS»,
«AnredOpanuecKue BRIPAXKCHUS», «Y DAaBHCHUS U HEPABCHCTBA», «DYHKIIUN».

VY4eOHblif 11aH Ha U3yueHue areOpsl B 7-9 kilaccax OTBOJIUT HE MeHee 3 y4eOHBIX YacoB
B HENIETI0 B TEUCHHE KaXJIOTO roja oOydeHHs, BCEro 3a TpU roja odOydeHus — He menee 306
y4eOHBIX YacoB.

COJEP)KXAHUE OBYYEHUA
7 KIIACC

Yucsa v BbIYUCICHUSA

JpoOu 0OBIKHOBEHHBIE U IECATUYHBIE, IEPEXO] OT OTHON (POPMBI 3aIHCH IPOOEH K IPYTOM.
[TonsaTHe palMoHAILHOIO YMCIIA, 3aMKCh, CPABHEHUE, YIOPSAOYMBAHUE PAIIMOHAIBHBIX YUCEIN.
Apudmerndeckue NeHCTBHS ¢ pallMOHATLHBIMU YncIamMu. Pemenne 3ama4 u3 peanbHOM MPaKTUKHI
Ha YacTH, Ha JpOOH.

Cremnenb ¢ HaTypaJbHBIM TOKa3aTeleM: ONpeJeleHne, MpeoOdpa3oBaHre BhIpAKEHUI Ha
OCHOBE OIpeeNIeHUs], 3aMUCh O0NbIIUX yucen. [IpoleHTsl, 3amuch MPOIEHTOB B BHUE ApoOU U
Ipobu B BUJIE MPOLEHTOB. Tpu OCHOBHBIE 3aJjaud HA MPOILEHTHI, pEeUICHUE 3a7ad U3 peajbHOM
MPaKTUKH.

[IpuMeHeHne NPU3HAKOB ACIIMMOCTH, PA3JI0KEHUE HA MHOKHUTEIHN HATYPAIbHBIX YHCEIL.

PeanbHbIC 3aBHCUMOCTH, B TOM YHUCIIE MIpsiMasi B 0OpaTHasi IPOMOPIIMOHATLHOCTH.

Anredpanyeckne BbIPaKeHU

IIepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKEHUs C IIEPEMEHHOMU. JlomycTHMbIE 3HAYEHUs
nepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEX/Ty BETUUMHAMHU B Bue Gopmynbl. Beruncnenus
no ¢opmynam. [IpeoOpasoBanre OYKBEHHBIX BBIPAKEHUH, TOKJIECTBEHHO PaBHBIC BBIPAKCHUS,
npaBuiia MpeoOpa3oBaHusi CyMM M MPOW3BEACHUMN, MPaBUiIa PACKPHITUS CKOOOK M MpPUBEICHUS
MOIOOHBIX CIaraeMbIX.

CBoJCTBa CTENEHH C HATYPAJIbHBIM MTOKA3aTEIEM.

Onnounenbl 1 MHOTowlIeHbl. CTeneHb MHOroujaeHa. Clo)keHue, BBIUUTAHUE, YMHOKEHUE
MHOTOWIEHOB. POpMyIbl COKPAIlEHHOTO YMHOXKEHMS: KBaJapaT CyYMMbl M KBaJpaT PAa3HOCTH.
®dopmyna pa3HOCTH KBaJapaToB. Pa3iokeHne MHOTOUYJIEHOB HA MHOXKUTEIH.

YpaBHeHUs1 1 HEPABEHCTBA



VYpaBHeHUe, KOPEHb ypaBHEHHUs, MpaBUia MpeoOpa3oBaHUsl YpaBHEHHs, paBHOCHIBHOCTD
YpaBHEHUU.

JIuneliHOE ypaBHEHHME C OIHOW IIEPEMEHHOM, 4YMCIIO KOPHEW JIMHEWHOIO YpaBHEHUS,
pellleHre JMHEWHBIX ypaBHeHHH. CocTaBieHHWE YpaBHEHUW IO YCJIOBHIO 3aaaud. Permenue
TEKCTOBBIX 33/Ja4 C IOMOIIbIO YpaBHEHU.

Jlunelinoe ypaBHEHHE C IBYMs TMEpPEeMEHHBIMH U ero rpaduk. Cucrema JBYX JIMHEHHBIX
YpaBHEHHI C JByMs IMEpeMEHHBIMHU. PeleHue cucteM ypaBHEHHH CIOCOOOM TIOJCTaHOBKH.
[Ipumeps! perieHns TEKCTOBBIX 3a7a4 ¢ TOMOILBIO CUCTEM YPaBHEHHIA.

DOyHKIUHA

Koopaunara touku Ha mpsimoil. UucioBble NpoMexyTKH. PaccTrosiHne Mexay IByMst
TOYKaMU KOOPAUHATHOU IIPSMOM.

[IpssmoyronpHas cucrema KoopauHart, ocu Ox u Oy. AGciucca M OpJMHATA TOYKH Ha
KoOpAnHATHOM miockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. UreHue rpaduxos
peanbHbIX 3aBucuMocTei. [Tonarue hynkuuu. ['paduk pyakumn. CroiicTBa GpyHkiuid. JInneitnas
¢ynkuus, e€ rpapuk. ['padux pynkuuu y = Ixl. I'paduyeckoe perienue IMHEHHBIX YpaBHEHUN U
CHCTEM JINHEHHBIX YPaBHEHUM.

8 KUIACC

Yucua v BbIYUCICHUSA

KBaaparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHaabHOM 4YHcie. JlecaTuaHbie
npUOIKEHUs UPpaAllMOHATbHBIX uncen. CBolicTBa apuMETHUECKUX KBAJAPAaTHBIX KOPHEH U HX
IpPUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPAXKEHHH M BBIYUCIECHUSAM. JlelicTBUTEIbHBIE
qucIa.

CreneHb C 1e1bIM MoKa3aTesaeM 1 €€ cBoiicTBa. CTaHIapTHAsS 3alUCh YUCTA.

Auaredpanyeckune BbIpasKeHHs

KBaaparHbIil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanueckast 1podb. OcHOBHOE CBOHCTBO anreOpandeckoit apobu. CioxkeHue,
BbIUMTAaHUE, YMHOXEHHE, JelieHue anreOpanyeckux IpoOeil. PannoHanbHble BbIpaXeHUS U MX
npeoOpa3oBaHue.

YpaBHeHUs1 1 HEPABEHCTBA

KBanparHoe ypaBHeHue, (opMyna KOpHEH KBaapaTHOro ypaBHeHusa. Teopema Buera.
Pemenue ypaBHEHHMIA, CBOASIIUXCA K JHWHEWHBIM H KBaapaTHbIM. [Ipocteitmme apoOHO-
palroHaIbHBIE YPABHEHUS.

['padmyeckas MHTEpHpeTalys ypaBHEHUN C JABYMS MEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YPaBHEHUU C IBYMs IIEPEMEHHBIMU. [ [pMepsI penieHus CucTeM HEIMHEMHBIX YPABHEHUH C IBYMs
IIEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aJIreOpanyeckKiuM CrocoOoM.

UucnoBble HepaBeHCTBA W HUX CBoWcTBa. HepaBeHCTBO ¢ OJHONW NEPEMEHHOM.
PaBHOCMIIBHOCTD HepaBeHCTB. JIuHeilHbIE HEpaBEHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JIMHEWHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

DOyHKIUH

[Tonsitue gynkuu. O6nacTh onpeneacHUus: U MHOXKECTBO 3HaueHHH (yHKImH. CriocoOb
3amanus QyHKIUH.

I'padux dynaxknuu. Utenue cpoiicTB GyHkumu mo e€ rpaduxy. IIpumeps rpaduxor
(GYHKUINH, OTpaXKAIOLIUX PEATbHbIC TPOIECCHI.

OYHKINY, ONMUCHIBAIOIINE MPSAMYI0 U OOpaTHYI0 MPOMOPIMOHATIbHBIE 3aBUCUMOCTH, MX
rpadpuxu. OyHkmuu y = x2, y = x3, y = Vx, y=lxl. I'padmueckoe perieHre ypaBHEHUN U CUCTEM
YpaBHEHUU.

9 KUIACC

Yuciia 1 BLIYUCIECHUSA



ParnmonanbHble yucna, UPpPalMOHATIBHBIC YHCIA, KOHEUYHbIE U OCCKOHEUHBIE JIEeCATHYHBIC
npodu. MHOXKECTBO JEHCTBUTENBHBIX YHCEN, ACHCTBUTENbHBIE YHUCIA KaKk OECKOHEYHbIE
JecATUYHbIe ApoOu. B3anMHO 0JTHO3HaYHOE COOTBETCTBUE MEK/y MHOKECTBOM JICHCTBUTEIHHBIX
YUCeNl 1 KOOPJUHATHOM MPSIMOMA.

CpaBHEHHE JEWCTBUTENBHBIX YHCEN, apu(PMeTHUecKue ACUCTBUS C JCHCTBUTEIBHBIMU
YHCIJIAMHU.

Pa3zmepsl 00bEKTOB OKPYXKAIOIIET0 MUPA, ATUTEIHHOCTH MPOLIECCOB B OKPYKAIOIIEM MUPE.

[TpubnnxEHHOE 3HAUYE€HUE BEIMYMHBI, TOYHOCTh MNpUOMKEeHUs. OKpYIJeHHE YHCell.
IIpukuaka u oLleHKA PE3yJIbTaTOB BHIYMCICHU.

YpaBHeHUs1 1 HEPABEHCTBA

JInnelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIIMXCA K JIMHEWUHBIM.

KBagpaTHoe ypaBHeHue. Pelienne ypaBHEHU, CBOJAIINXCS K KBapaTHbIM. bukBagpaTHoe
ypaBHeHue. lIpumepsl penieHus ypaBHEHUN TPETbel U YETBEPTOM CTEIECHEW pa3iIoKEHUEM Ha
MHOKUTEIH.

Pemenne qpoOHO-palinoHaNbHBIX YpaBHEHHH. Pelienne TeKCTOBbIX 3a/1a4 anredpanieckum
METOJIOM.

VYpaBHeHHe C ABYMSI NEpeMEHHBIMH U ero rpaduk. Pemenue cuctem AByX JMHEHHBIX
YPaBHEHHH € ABYMs IIEpEMEHHBIMU. PerieHne cucteM IByX ypaBHEHMH, OOHO U3 KOTOPBIX
JUHEWHOe, a Jpyroe — BTOPOH cTerneHu. I'paduueckas HHTEpHpeTaus CUCTEMBl YpPaBHEHHH C
JBYMsI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aJIreOpanyeckiuM CocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne NMHEMHBIX HEPABEHCTB C OJHOM IepeMEHHOHN. PeleHne cUCTEM JIMHEHHBIX
HEpPaBEHCTB C OJHOM mepeMmeHHoM. KBaaparHele HepaBeHCTBaA. ['paduueckas MHTEpIpeTaIns
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIBYMs [ICPEMEHHBIMU.

DOyHKIUHA

KBanparuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapabGoia, KOOpIMHATHI BEPILIUHBI
napaboJIbl, 0Ch CAMMETPHUH TTapadoITbL.

I'paduku Gpymkmmii: y = kx, y =kx + b, y = k/x, y = x3, y = Vx, y = x| , ¥ ux cBoicTBa.

YucioBble MOCIEI0BATEIBLHOCTH U NPOrPeccuu

[ToHsiTHE YKMCIIOBOM MOCIENOBATEIBHOCTH. 3a/laHUE MOCJIEIOBATEILHOCTH PEKYPPEHTHOM
dopmynoit u popmysoi n-ro UieHa.

Apudmerndeckast u reomeTpudeckas mporpeccun. opMyIibl 7-To WieHa apu(hMETHIECKON
Y TEOMETPUYECKON IIPOTPECCUM, CYMMBI IIEPBBIX 71 YICHOB.

N300pakeHne 4iICHOB apu(METHUECKOM W TEeOMETPHYECKOW IMPOTrpeccHuil TOYKaMH Ha
KOOpPJMHATHOM IIOCKOCTH. JINHEHHBIN U SKCITOHEHIIMATIBLHBIA pocT. CI10KHBIE IPOLIEHTHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOT'PAMMbBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

JIMUHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PpPe3yabTaThl OCBOCHUS MPOTpaMMbl ydeOHOro Kypca «Aunredpar»
XapaKTePU3YIOTCS:

1) naTpuoTHyeckoe BOCIUTAHNE:

MPOSIBIICHUEM MHTEpEca K TMPOILIOMY W HACTOAIIEMY POCCHUHCKON MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTMIXKECHHSIM POCCHMCKMX MAaTEeMaTUKOB M POCCUHCKOU



MaTeMaTUYeCKOM IIKOJIBI, K UCIIOJIb30BAHHUIO 3THUX I[OCTI/DKGHI/Iﬁ B IPYIruxX HayKax U MPUKIAOAHBbIX
chepax;

2) rpa’aaHcKoe H JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pEalMu3aluu €ro Ipas,
IpPEJCTAaBICHUEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYD,
SIBJICHHH, TPOIEAYP TPaKAaHCKOTO 00IecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
O6Cy)I(,Z[CHI/IIO 3THYCCKHUX HpOGHGM, CBA3AaHHLIX C NPAKTUYCCKHUM MNPUMCHCHUCM ,Z[OCTI/I)KCHI/Iﬁ
HayKH, OCO3HAHNUEM BaKHOCTU MOPAJIbHO-3TUYECKUX NPUHLIUIIOB B AEATEIbHOCTH YUEHOTO;

3) Tpya0BO€E BOCIIUTAHHE:

YCTQHOBKOM Ha AaKTUBHOE y4yacTHE B PEIIEHUHM MPAKTHYECKUX 3a7ady MaTeMaTHYecKon
HaNpaBJICHHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTEMAaTUYECKOT0 00pa30BaHUs HA MPOTSHKEHUU BCEU
AKHU3HU Ul YCHEIHON NPo(ecCHOHANBHOM NesTeNbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHU,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHEM HMHIUBUAYAJIbHOW TpPAaeKTOPUH 00pa3oBaHUs H
KHU3HEHHBIX UIAHOB C Y4ETOM JIMUHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEN;

4) scTeTHYecKOe BOCIIUTAHHE:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHUATHIO MaTE€MaTUYECKHX
00BEKTOB, 33/1a4, PELICHU, PacCYKICHHH, YMEHUIO BUIETh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 O3HAHMSA:

OpHEHTAlMeH B JIEATEILHOCTH HA COBPEMEHHYIO CHUCTEMY HAyudHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMCPHOCTAX pPAa3sBUTUA UYCJIIOBCKA, IPUPOABI U OGH.IGCTBa, IIOHMMAaHHUECM
MaTeMaTHYeCKOM HayKH Kak cQepbl YelOBEUECKOW IesATEeIbHOCTH, ITAloOB €€ pa3BUTHI U
SHAYUMOCTHU JJId PA3BUTHA HUBUWIN3AIUN, OBJIAACHUCM SI3BIKOM MATCMATHKU U MaTeMaTHUECKOM
KyJbTypOol Kak CpEICTBOM IIO3HAHUS MHpPA, OBJAJCHUEM IPOCTEHIIMMHU HaBbIKAaMH
HCCHGI[OB&TGHBCKOﬁ JACATCIIbHOCTH,

6) pusnueckoe BocnuTaHue, GopMUpPOBaHHE KYIbTYPbI 310POBbSI H SMOLMOHAIBHOIO
Os1aromosyqus:

TOTOBHOCTBIO IPUMEHATh MAaTEMaTHUECKUE 3HAHUS B MHTEPECAX CBOETO 3/10pPOBbs, BEACHUS
3I0pOBOTO 00pa3a >KU3HU (370pOBOE MUTAHUE, COANAHCUPOBAHHBIM PEXHUM 3aHATHUH U OTHbIXA,
peryisipHas pu3nueckas akTUBHOCTb), COPMHPOBAHHOCTBIO HaBbIKA Pe(IEKCHH, TPU3HAHUEM
CBOETO MpaBa Ha OMMOKY M TaKOTO Ke MpaBa IPyroro 4eloBeKa;

7) 3K0JI0THYecKOe BOCIINTAHUE:

OpHGHTaHHGﬁ Ha IMPUMCHCHUC MATCMATUUCCKUX 3HAHUMN AJid pCHICHUSA 3a71a4 B obactu
COXPaHHOCTH OKpY’Karollel cpeasl, IUIAHUPOBaHMS IOCTYIKOB M OLIEHKM HX BO3MOXHBIX
NOCJIEACTBHM Ui OKpY>KaloIiel Cpeibl, 0CO3HAaHHEM TJI00AIBHOTO XapakTepa 3KOJOTMYECKUX
Ipo0JeM U MyTeH ux pereHus;

8) aganTanusa K H3MEHAOIMMCS YCIOBHSAM COIHMAJBHON M NPUPOIHOM CPeAbI:

TOTOBHOCTBIO K JIEMCTBUSIM B YCIIOBHSIX HEOIPENCIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pPE3 MPAKTUUECKYIO HEATENBLHOCTh, B TOM YHCIIE YMEHUE YUUTHCH y APYTUX
Jrozei, mpuoOpeTaTb B COBMECTHOM J€ATEIbHOCTH HOBBIE 3HAHUS, HAaBBIKM M KOMIETEHIUH W3
OIIBITA IPYTUX;

HE00X0AUMOCTBIO B (DOPMHPOBAHUN HOBBIX 3HAHUM, B TOM 4Hcie (HOpMyIupoBaTh UIEH,
IIOHATHUSA, THUIIOTE3bI 00 00BeKTax u SABJICHUAX, B TOM YHUCJIC paHCC HCU3BCCTHBLIX, OCO3HABATH
NeQUINUTEI COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCTIPUHUMATH CTPECCOBYIO CUTYAITUIO
KaK BBI30B, TPEOYIOUIMI KOHTpMEp, KOPPEKTHPOBaTh IPUHUMAEMblE PELICHUs M JEHCTBHUS,
(bopMyIHpOBaThH M OLICHUBATH PUCKHU U MOCIEACTBUS, (OPMUPOBATH OIBIT.

METAINPEAMETHBIE PE3YJIbTATHI
Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBrble JJornueckue aeiicTBHA:



BBIABIISITh U XapaKTEPU30BATh CYIIECTBCHHBIC MPH3HAKH MAaTEMAaTUYECKUX OOBEKTOB,
NOHATUH, OTHOLICHUH MEXAY MOHATUAMHU, (POPMYJIUpPOBATh ONpPEAEIECHUS MOHATHMH,
yCTaHABJIMBATh CYLIECTBEHHBIM MPU3HAK KJIACCH(HUKAIIMK, OCHOBAHMS JJIs1 00001IeH s
U CPaBHEHHUs, KPUTEPUU IIPOBOAMMOIO aHAIN3A;

BOCIIPHHUMATh, (DOPMYIUpPOBaTh U MPEOOPa3OBBIBATH CY)KICHHS: YTBEpAUTEIbHbBIC U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00ILUE, YCIOBHBIC,

BBISBIISITH MATEMaTUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U IIPOTUBOpPEUHs B (haKTax,
JAHHBIX, HAONIONEHUSAX W YTBEPKACHUAX, IpellaraTb KPUTEpUH JJs BBIABICHUSA
3aKOHOMEPHOCTEH U IIPOTUBOPEYUI;

JieN1aTh BBIBOJBI C MCIIOJI30BAaHUEM 3aKOHOB JIOTHMKH, J€IYKTUBHBIX M MHIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3AKIIOUCHU I TI0 aHAJIOTHH;

pa3duparthb 10Ka3aTeNbCTBA MATEMAaTHUECKUX YTBEPKIACHHUH (MIPSIMBIE U OT IPOTUBHOTO),
IPOBOJIUTH CAMOCTOSITEIBHO HECJIOXKHBIE JO0Ka3aTelbCTBA MaTEMaTHYeCKUX (DaKTOB,
BBICTPAaNBaTh apryMEHTALUIO, IPUBOIUTH IPUMEPBI U KOHTPIIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

BBIOMpATh CMOCOO pemieHusl yuyeOHOW 3amaun (CpaBHHBATh HECKOJBKO BAapHAHTOB
peleHus, BbIONpaTh Haubosee MOAXOAAMMUN ¢ yUETOM CaMOCTOSITETIBHO BbIJICIEHHBIX
KPUTEPUEB).

Ba3oBrble ucciaenoBareJLCKHE AeHCTBUA:

UCIIONIb30BAaTh  BOMPOCHI  KaK  HCCIENOBATENIbCKHI  MHCTPYMEHT  MO3HAHUSA,
(GbOopMyIUPOBATh BOMPOCHI, (GUKCHUPYIOIIHE TPOTUBOPEUNE, TIPOOIEMY, CAMOCTOSITEIIBHO
yCTaHABIMBAaTh UCKOMOE U JaHHOE, (POpMHpPOBATh THIIOTE3Y, APIYMEHTUPOBATH CBOIO
TIO3HIINIO, MHCHUE;

MPOBOJAMUTH TIO CAMOCTOSITENILHO COCTAaBICHHOMY IUJIaHY HECIOKHBIM SKCIIEPUMEHT,
HEOOJBIIOE HWCCIEOBAaHUE TI0 YCTAHOBJICHHIO OCOOEGHHOCTEH MAaTEeMaTHYECKOTO
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTY COOOMH;

CaMOCTOSITENIbHO  (hOpMyJHpoBaTh OOOOIIEHHMS M  BBIBOABI IO  pe3yJbTaTaMm
MPOBEAEHHOTO HAOIIOJCHUS, UCCIIEOBAHUS, OLIEHUBATh JIOCTOBEPHOCTh IMOJYYECHHBIX
pe3yabTaTOB, BBIBOJIOB U 000OIICHUI;

MIPOTHO3HPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIIBUTATh TIPEIOIOKECHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSIX.

Patora ¢ undopmaunmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTh MH(OpPMAIMH, TAHHBIX, HEOOXOIUMBIX
JUTSL pellieHus 3a1a4u;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MHGPOPMAIUIO
Pa3IUYHBIX BUJIOB ¥ OPM MPEACTABICHUS;

BBIOHpaTh (hOpMY MpeCTaBICHUs HH(POPMAIINH 1 WIUTFOCTPUPOBATH pelIaeMble 3a1auu
CXeMaMH, IuarpaMMaMu, HHOU rpadukoi U X KOMOMHAIIUSIMH;

OLICHUBATh HAJAEKHOCTH MHGOPMAIIUU IO KPUTEPUSIM, MPEATIOKEHHBIM YUUTENIEM HIH
c(OpPMYIHPOBAHHBIM CAMOCTOSTENBHO.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

BOCIIPUHUMATEH U (POPMYIUPOBATH CYXKICHUS B COOTBETCTBUU C YCIIOBUSMHU U IEISIMU
oOmIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAKaTh CBOIO TOYKY 3pPEHUS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 10 X0y PEIICHUs 3aJ1a4yi, KOMMEHTHPOBATh
MIOJIYYCHHBIH pe3yibTarT;

B X07I¢ 00CYXICHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOI TeMBbI, TPOOJIEMBI,
periaemMoit 3a71aun, BRICKa3bIBaTh UJIEH, HAIlEJICHHBIC Ha TTOMCK PEIICHUS, COITOCTABIISATh
CBOM CYKJICHUS C CYXACHHUSIMH JIPYTHX YUaCTHUKOB AMANIOTa, OOHAPYKUBATH Pa3IIUIHE
W CXOJICTBO TO3WIIUNA, B KOPPEKTHOH ¢dopme (GOopMyIHpoOBaTh Pa3HOIIIACHS, CBOH
BO3PAKEHUS;



® [IPEACTaBIATH PE3YJAbTAThl PEIICHUS 337a4H, SKCICPUMEHTa, UCCIEIOBAHUSA, IPOCKTa,
CaMOCTOSITENIbHO BBIOMpAaTh (popMaT BHICTYIUICHUS € Y4ETOM 3a7ad Mpe3eHTalud U
0COOEHHOCTEH ayTUTOPUH;
® [IOHMMAaTh U UCIOJb30BAThH IPEUMYILECTBA KOMAHJHON ¥ MHIUBUAYaJIbHON pabOTHI IPU
pelIeHNH y4eOHbIX MaTeMaTHUECKUX 3a1a4;
® [IPUHUMATH 1IeJIb COBMECTHON IESATEIBHOCTH, MJIAHUPOBATh OPTaHNU3ALUI0 COBMECTHON
paboThl, pacrpenensTs BUAbI padoT, 10roBapuBaThCs, 00CYKIATh MPOLIECC U PE3YJIbTAT
paboThl, 000011aTh MHEHHS HECKOIBKUX JTFOJICH;
® y4acTBOBAaTh B IPYNIOBBIX (popmax paboTsl (0OCykaeHUs, 0OMEH MHEHHUSIMU, MO3TOBBIE
IITYPMBI U JPYTHUE), BBIIOIHATH CBOIO YacTh pabOTHI U KOOPIUHUPOBATH CBOU JEHCTBHUS
C ApYTUMHM YJ€HaMHU KOMaH/Ibl, OLICHUBAaTh Ka4€CTBO CBOETr0O BKJIAJa B OOIIMN MPOAYKT
10 KPUTEPHSIM, CHOPMYITMPOBAHHBIM YYAaCTHUKAMHU B3aUMOCHCTBUSI.
PeryasiTuBHble YHUBepPcaJbHbIe YUeOHbIe 1eHCTBUSA
Camoopranmn3anus:
® CaMOCTOATENIBHO COCTaBJATh IUIAH, AIrOPUTM peIleHUs 3ajaud (WM €ro 4acTh),
BBIOMpPATh CIOCOO pEIICHHS ¢ YYETOM HUMEIOIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN C Y4ETOM
HOBOI MH(pOpPMAIIHH.
CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJJIEKT:
® BJAJETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yabTaTa pPelIeHus
MaTeMaTUUECKOH 3aJ1aui;
® [pEeIBUAETH TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH IPH PEIICHUH 337a4H, BHOCHTD
KOPPEKTHBBI B JAEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBbCTB, HAIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;
® OIICHUBaTh COOTBETCTBUE PE3YJIbTATa JIEATEIbHOCTH ITOCTABICHHON LIENIU U YCIOBHSIM,
OOBSICHATH IPUYMHBI TOCTUKEHUS I HEJOCTHKEHHUS 1IeJTH, HAXOIUTh OIIUOKY, 1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATHI

K xoniy oOydeHuss B 7 kJjacce OOydJalOIMMICS TMOJYYUT CICAYIOIIAE TPEIMETHbBIE
pe3yJIbTaThI:

Yucia 1 BBIYMCICHUSA

BbImonHATh, couyeTas YCTHbIE M HUCbMEHHBIC MPHUEMBI, apu(pMeTHUYecKue NeHCTBUS C
palrOHAIBHBIMH YHCIAMHU.

HaxoauTe 3HaueHWs] YHUCIOBBIX BBIPAKEHUH, NMPUMEHSTH pasHOOOpas3HbIE CHOCOOBI U
OpuEéMbl BBIUMCIICHHUS 3HAUYEHUU JPOOHBIX BBIPAKEHUHN, COJEp)KalIMX OOBIKHOBEHHBIE U
NeCATUYHbIE TPOOH.

[TepexoauTh OT OMHON (DOPMBI 3amuUcH YUCEN K APyrou (mpeoOpa3oBBIBAThH MECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHHMBATh U yNOPSAJOYUBATH PALIMOHATIBHBIE YKCTIA.

OKpyrasTh 4yncia.

BbINOMHATE NPUKHUIKY U OLIEHKY pe3yjbTaTa BBIUMCIEHUH, OLEHKY 3HAYEHUM YHMCIOBBIX
BBIPKECHUI. BBINMOIHATE JENCTBUS CO CTENEHSAMHU C HaTypaJbHBIMU NTOKA3aTEISIMHU.

[IpuMeHATh NpU3HAKK JENMMOCTH, Pa3JI0KEHUE HA MHOKUTEIN HATypalbHbIX YUCE.

PemaTte mNpakTHKO-OPHMEHTUPOBAHHBIE 3aJauM, CBSI3aHHBIE C OTHOIICHHWEM BEJINYMH,
MPONOPLUMOHAIBHOCTBIO BETUYUH, IPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YNIbTAThl PEIICHUS 3a1a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMaTPUBAEMBIX O0BEKTOB.

Anredpanyeckue BbIPaKeHUS

Hcnonp3oBath anredpanyecKyro TEPMHUHOJIOTHIO U CUMBOJIUKY, IPUMEHATH €€ B Ipolecce
OCBOCHHS y4eOHOTO MaTepHaa.

HaxoauTh 3HaueHNs OyKBEHHBIX BRIPAKCHUN MTPH 3a/IaHHBIX 3HAYCHHSIX IEPEMEHHBIX.



BrimonsaTe npeoOpa3oBaHus 1EJI0r0 BhIPaKEHUS] B MHOTOWIEH NMPUBEACHUEM MOA0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONMHATE yMHOKEHHME OJHOYIEHAa HA MHOTOYIEH M MHOTOWIEHAa HAa MHOTOYJIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMbI M KBaJIpaTa pa3HOCTH.

OcCylecTBISTh Pa3I0KEHUE MHOIOWIEHOB Ha MHOXXMTEIW C IOMOIIBI0 BBIHECEHHUS 3a
CKOOKM OOLIEro MHOKUTENS, TPYNIMPOBKHU ClAaraeMblX, MPUMEHEHHs] (OPMYJ COKpAIIEHHOTO
YMHOXEHHUS.

[IpumensaTs mnpeoOpa3oBaHMsl MHOTOYIEHOB Ul PELICHMs pa3iM4yHbIX 33734 U3
MaTEMaTUKH, CMEXHBIX IIPEMETOB, U3 PEATIbHOM MPAKTUKH.

Hcronp30BaTh CBOWCTBA CTEIICHEH C HATYpaJIbHBIMU MMOKA3aTeIsIMHU ISl PeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHUs1 1 HEPABEHCTBA

Pewars yiMHENHBIE ypaBHEHUs C OJHOM IEPEMEHHOW, NPUMEHs IIpaBuia Iepexona OT
HCXOJHOIO YpaBHEHHUS K PAaBHOCWIBHOMY eMy. IIpoBepsATh, sBI€TCA 1M YHUCIO KOPHEM
YPaBHEHHSI.

[TpuMmensATH rpaduyeckre METOIbI TP PELICHUH JTMHEHHBIX YPABHEHUN U UX CUCTEM.

[TonGupats npuMepsl ap YuCell, SIBISIONUXCS PEIICHUEM JTHHEHHOTO YpaBHEHUS C IByMS
IIEPEMEHHBIMH.

CtpouThb B KOOpPAMHATHOM IJIOCKOCTH TpaduK JMHEHHOTO YpaBHEHHS C JABYMS
NIEPEMEHHBIMH, TOJIb3YACh I'PaQMKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemats cucreMbl ABYX JIMHEHHBIX YpaBHEHUN C ABYMs INEPEMEHHBIMH, B TOM YHCIE
rpagu4ecKy.

CocTaBiATh M pemath JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX ypaBHEHHWH IIO
YCIOBUIO 3a/layd, HMHTEPIPETUPOBAaTh B COOTBETCTBMM C KOHTEKCTOM 3aJadd IOJy4YCHHBIN
pe3ynbTar.

DOyHKIUHA

N3o0paxxaTh Ha KOOPAMHATHOM NPAMOM TOYKH, COOTBETCTBYIOUIME 3a/JaHHBIM
KOOpAMHATAaM, JIy4M, OTpPE3KH, WHTEPBaJbl, 3alUCBIBATh 4YHUCIOBBIE IIPOMEXKYTKH Ha
aIreOpandecKoM s3bIKe.

OrmedaTs B KOOPAMHATHOM IIJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpPAMHATaM, CTPOUTH
rpaduku muHeHHbIX QyHKIMHA. CTpouTh rpaduk GyHKIuN y = IXI.

OnuceiBaTh € MOMOIIBIO (YHKIMH HM3BECTHBIE 3aBUCUMOCTH MEX]y BEIMYMHAMU:
CKOPOCTb, BpEMs, pacCTOSIHHME, II€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJIUTENBHOCTb, BpeMH,
00BEM paboTHI.

Haxoauts 3HaueHne QyHKIMM 110 3HAYCHUIO €€ apryMEeHTa.

[Torumate rpaduveckuil croco0d MPeaCcTaBICHUs] W aHalnM3a WHPOpPMAIMH, W3BJIEKATh U
UHTEPIPETHPOBATH UHPOPMALIUIO U3 TPAPHUKOB peaTbHBIX IPOIIECCOB U 3aBUCUMOCTEH.

K xonmy oOyuenuss B 8 kJacce OOydYaroOUIMIiCS TMOJYYUT CIEAYIOIIME MPEIMETHBIC
pe3yabTaThI:

Yucsa ¥ BbIYUCICHUSA

Hcrnonb30BaTh HavyallbHBIE IPEACTABICHUS O MHOYKECTBE JACHCTBUTEIBHBIX YHMCEN IS
CpPaBHEHHUSI, OKPYTJICHUS M BBIYHCICHUHN, M300pakaTh NEWCTBUTENBHBIC YMCIA TOYKAMH Ha
KOOPJUHATHOU MPSIMOIA.

[IpumeHsATh TOHATHE apU(PMETHUYECKOTO KBAJAPATHOTO KOPHS, HAXOJWUTh KBaJIpaTHHIC
KOPHH, UCIIOJIB3YS MPU HEOOXOUMOCTH KaJbKYJIATOP, BEIIOIHATEH MpeoOpa3oBaHuUs BIPAXKECHUIH,
coZepaKaIMX KBaPAaTHbIE KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3amucu OOJIBIIUX M MaJIbIX YHMCEJI C MOMOUIbIO JAECATUYHBIX JIpo0ei u
creneneit yucna 10.

Anredpanyeckne BbIPaKeHUS

[IpuMeHSTh MOHSATHE CTEMEHW C LEeJIbIM TO0KAa3aTeleM, BBIMOTHATH MPEoOpa30OBAHUS
BBIPAKEHUM, COAEPIKALIUX CTEIEHU C LIEJIBIM ITOKa3aTEJIEM.



BhBITIONMHATE TOXAECTBEHHBIE MPEOOPa30BaHMs PANMOHAIBHBIX BBIPAXCHUI Ha OCHOBE
MpaBWJI AEMCTBUI HaJl MHOTOWICHAMHU U alireOpandyeckKuMH IpOoOsiMHU.

PackitanpiBats KBaApaTHBIN TPEXUIIEH HA MHOKHUTEIH.

[TpumensTh MpeoOpa3oBaHUsI BHIPAXKEHUH 1711 pEHICHUS Pa3IMYHbIX 3a7a4 U3 MaTeMaTHUKH,
CMEXHBIX MMPEAMETOB, U3 PEATTbHON MPAKTUKH.

YpaBHeHUs1 1 HEPABEHCTBA

Pemiate nuHeliHble, KBaJpaTHBIC YpaBHEHUS U PallMOHAIbHBIE YPABHEHUS, CBOASIIMECS K
HUM, CUCTEMBI IByX YPAaBHEHUH C IByMs IEPEMEHHBIMH.

[IpoBoauTH NMpOCTENIINE UCCIEAOBAHUSA YPABHEHUM U CUCTEM YPaBHEHHUH, B TOM YHCIIE C
pUMEHEHHEM TpaduiecKuX IpeCTaBIeHU (YCTaHABINBATh, IMEET JIM YpaBHEHUE WU CHCTEMA
YPaBHEHUH PELIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexoauTh OT CIOBECHON (GOPMYIHPOBKH 3amaur K €€ anreOpandeckod MOJeNId C
MOMOILIbIO  COCTaBJICHUSI YpPAaBHEHHUS WM CHUCTEMbl ypaBHEHHWH, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4¥ NOJYYEHHBIA pe3ynbTarT.

[IpuMeHsTH CBOMCTBA YUCIOBBIX HEPABEHCTB /JIsi CPABHEHUSI, OLICHKH, pelIaTh JIMHEHHbIE
HEPAaBEHCTBA C OJIHOM NEpPEeMEHHON U HX CHUCTeMbl, JaBaTh IpadUUECKyI0 HIUIIOCTPAIUIO
MHOKECTBA PEILICHUI HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUHA

[ToHnMarth 1 UCTIONIH30BATh (PYHKIIMOHAIBHEIE TOHATHS U S3bIK (TEPMUHBI, CAMBOJINYECKHE
0003Ha4YeHUs), ONPEENATh 3HaYeHHE (PYHKIIMH 10 3HAUEHUIO apTryMEHTa, ONpeeiaTh CBOWCTBA
¢ynkuuu no e€ rpapuky.

CtpouTts rpaduiku deMeHTapHBIX QYHKIIUNA BUIA:

y=kix,y=x2,y=x3)y=Kxl,y= VX, OIHCHIBATH CBOMCTBA YHCIOBOM ¢byHkuuu mo eé
rpaduxy.

K xonmy oOyuenuss B 9 kJacce 0oOydYaroUIMiiCS IOJYYUT CIEAYIOIIHE MPEIMETHBIC
pe3yabTaThI:

Yucuaa v BbIYUCICHUSA

CpaBHMBATh U yNOPSAAOYHUBATH PALIMOHAJIBHBIE U HPPALMOHAIBHBIC YUCIIA.

BeimonusaTe apudMeTHdeckue NEHCTBUS C PAllOHATBHBIMU YUCIIAMH, COUYETasl YCTHBHIC H
MACbMEHHBIE TPUEMBI, BBITTOIHATH BEIYUCICHUS C UPPALIMOHAIBHBIMUA YU CIIAMM.

Haxoauts 3HaueHus: cTeneHen ¢ 1ebIMU MMOKA3aTesIMU U KOPHEH, BBIYUCIISTh 3HAYEHUS
YUCJIOBBIX BBIPAKEHUM.

OKpyriaTh ACUCTBUTEIBHBIE YHCIIA, BBINOIHATH MPUKUAKY pE3yJibTaTa BBIUMUCICHUH,
OILICHKY YHCIIOBBIX BBIPAKEHUM.

YpaBHeHUs M HEPABEHCTBA

PemaTe nuHelHbIE U KBapaTHbIC YPaBHEHHUs, YPABHEHHUS, CBOISIIHAECS K HUM, IPOCTENIINE
IpOOHO-pAMOHALHEIC YPABHEHHUS.

Pemate cucTembl JBYyX JMHEHHBIX YPAaBHEHMI C JABYMs IIEPEMEHHBIMU M CHCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OJTHO YPAaBHEHUE HE SABJISICTCS JIMHEHHBIM.

Pemare TekcToBble 3amauu anreOpanyeckuM CHOCOOOM C TOMOINBIO COCTaBJICHUS
YpaBHEHUS UM CUCTEMBI JIBYX YPAaBHEHUM C IByMs IE€PEMEHHBIMHU.

[IpoBOaUTH MpOCTENIINE UCCIENOBAaHUS YPABHEHUN U CUCTEM YPAaBHEHUI, B TOM YHUCIIE C
MpUMEHEHHEM TpaduIecKuX MPeCTaBICHNUN (YCTaHABIUBATh, UIMEET JIM YPAaBHEHUE WU CHCTEMa
ypaBHEHUH PEUICHUsI, €CJIM UMEET, TO CKOJIbKO, M MpOoYee).

Pemarr nuHeliHBIE HEpaBEHCTBA, KBAJApaTHBIE HEPABEHCTBA, H300pa)KkaTh pEIICHUE
HEPaBEHCTB HA YUCJIOBOM MPSIMOM, 3alIMCHIBATH PEIIEHUE C IOMOIIbIO CHMBOJIOB.

Pemiats cucteMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUAIOIINE KBAPATHOE
HEPAaBEHCTBO, M300pakaTh PELICHUE CHCTEMbl HEPABEHCTB HA YMCIOBOW MPSIMOM, 3aIUCHIBATH
peLIeHNE C TOMOIIBIO CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3IMYHBIX 3a7a4.

DOyHKIUHA



Pacnio3naBate GyHKINU U3y4eHHBIX BUAOB. [I0Ka3pIBaTh CXEMaTHUECKH PACIIONOKEHUE Ha
KOOPJIMHATHOM TIJIOCKOCTH TpadukoB QYHKIMKA BUAa: y = kx, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3, y=1x, y = lxl, B 3aBHCHMOCTH OT 3HaYeHHi KO>((DUINEHTOB, OMACHIBATH CBOMCTBA
byHKIHHA.

Crpouth U M300pakaTh CXEMATUYECKU TpapUKH KBaJIpPaTUUHBIX (YHKIUI, OMUCHIBATH
CBOMCTBA KBaJPAaTUYHBIX (PYHKITUH 1O X rpauKam.

Pacnio3naBate KBagpaTHUHYIO GYHKIHUIO 110 (hOpMyJIe, IPUBOJUTH IPUMEPHI KBaIPATUIHBIX
GYHKIMA U3 peabHOM KU3HU, (PU3UKH, TCOMETPUH.

YucJi0BbIe MOCJI€10BATEIbHOCTH U MPOrPeccHu

Pacno3naBaTh apu(METHUECKYI0 U T€OMETPHUYECKYIO MPOTPECCUM MPHU Pa3HbIX criocobdax
3aaHMsL.

BbINOTHATE BBIYUCIEHUSA C HCHOJIb30BaHUEM (GOPMYN N-ro 4ieHa apumeThuyeckorl u
T€OMETPUYECKON TPOTrPECCUl, CyMMBI IIEPBBIX N YWICHOB.

N300paxarh 4ieHbl MOCIeI0BAaTEIbHOCTH TOUKaMH Ha KOOPIUHATHON TIOCKOCTH.

Pemate 3amaun, cBA3aHHBIE C YMCIOBBIMH MTOCIIEI0BATEIBHOCTSIMH, B TOM YHCIIE 3a/1a41 U3
peaabHOM XM3HU (C UCTIONB30BaHUEM KATBKYJISATOPA, TU(PPOBBIX TEXHOJIOTHI).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KouanuecTBo 4acon DJIeKTPOHHbIE
HaumMmeHoBaHue pa3iesioB M TeM (mudposbIe)
Ne n/nn P Kontpoabubsie  IIpakTuueckue bp
NPOrpaMMblI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchl
| Yucna u BeruncieHus. PaiimoHanbHbIe 75 ) bubmuoreka [IOK
qucja https://m.edsoo.ru/7f415b90
bubmunoreka LIOK
2 An 27 1
reOpaHeCKHE BIpDKCHHA https://m.edsoo.ru/7f415b90
bubmunoreka LIOK
3 ¥PpaBHCHHA H HCPABEHCTBA 20 ! https://m.edsoo.ru/7f415b90
bub6munoreka LIOK
4 Koopwmate u rpagpmki. Gymiuin 24 ! https://m.edsoo.ru/7f415b90
but6mmoreka [IOK
> Hosropetine i obobuene 6 ! https:/m.eds00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
8 KJIACC
KonuyectBo yacos DJIEKTPOHHbIE
HaumeHnoBaHue pa3aesioB M TeM nudpoBbIie
Ne n/m P Koutpoabubie IlpakTuyeckue (mupp )
NMPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
but6mmoreka [IOK
1 q .K 1 1
Hncjia U BBIYHUCIICHUA BaJApaTHBIC KOpHU 5 https://m.edsoo.ru/7f417af8




) Uucna u BeraucieHus. CTEIEHD ¢ IEIbIM 7 bubmunoreka LIOK
IoKas3arejieM https://m.edsoo.ru/7f417af8
3 AnrebpanuecKue BHIPAKCHHUS. 5 | bu6nuorexa [IOK
KBanpatsblii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreOpandecKkre BhIpaKCHHUS. 15 | bu6nuoreka [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 | bubmmoreka [JOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bu6nuoreka [JOK
YPaBHEHUU https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
7 .H 12 1
VYpaBueHus u HepaBeHcTBa. HepaBencTBa https://m.cdsoo.ru/7f417af8
bu6mmoreka [IOK
) .
8 YHKLLH. OCHOBHBIC NOHATHS 3 https://m.edsoo.ru/7f417af$
bubmunoreka LIOK
) 4
? yHiuuH. quCI0BbIC pyHIcLHH ? https://m.edsoo.ru/7f417af$
bubmunorexa LIOK
1 IT 1
0 OBTOpeHHe it 0000uIeHHe 6 https://m.edsoo.ru/7f417af$
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
9 KIIACC
KoJsun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB U TeM uundposbIie
Ne n/mn P Kontpoabnbie IIpakTnueckue (uubp :
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Yucna u BeiuncieHus. JledcTBUTEbHBIC 9 bubmuorexa [JOK
qucia https://m.edsoo.ru/7f419d08




) VYpaBHEHUs U HEPABEHCTBA. Y PABHEHHUSI C 14 ) bubmmoreka [JOK
OJIHOU MEepeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 14 | bubnnorexa HOK
YPaBHEHMH https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHncrsa 16 1 hitps://m.cdsoow/7£419d08
bu6mmoreka [IOK
) 1 1
3 YHIHHH 6 https://m.eds0o.ru/7f419d08
Bbubnuoreka [JOK
4 1 1
6 HCJIOBBIC MTOCIIEIOBATEILHOCTH 5 hitps:/m.cdsoo.rw/7F419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 13 | bu6mmoreka [IOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
IMOYPOYHOE IIVTAHUPOBAHUE
7 KJIACC
KosanuecTBo 4acon JJIeKTPOHHBbIE
uudpoBbIie
Nen/m | Tema ypoka Kontpoabnbie IIpakTuueckue p
Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypcsl
1 ITonsATHE panMOHAIBHOIO YuCiIa 1
) Apudmernueckue TeUCTBUS C |
paloHaIbHBIMU YHCIIAMU
3 Apudmernueckue TeUCTBUS C |
paloHaIbHBIMU YHCIIAMU
4 Apudmernueckre AeHCTBUS C |

pallnoOHaJIbHBIMU YUCJIaMHA




Apudmerndeckne AeHCTBUS C

5
paloHaIbHBIMU YHCIIAMU
6 BxonHast koHTposbHas paboTa
7 CpaBHeHue, ynopsaounBaHue
palOHATIbHBIX YHCE
g CpaBHeHue, ynopsi04uBaHue
palMOHATIBHBIX YNCEN
9 CpaBHeHue, ynopsaounBaHue
palMOHATIBHBIX YNCEN
bubanorexa HOK
10 CreneHb ¢ HaTypaJbHBIM MOKa3aTeIeM 1
https://m.edsoo.ru/7f4211de
bubanorexa [HOK
11 CreneHsb ¢ HaTypaJIbHBIM [TOKA3aTEIEM I
https://m.edsoo.ru/7f421382
bubanorexa HOK
12 CreneHsb ¢ HaTypaJIbHBIM [TOKA3aTEIEM A
https://m.edsoo.ru/7f42154¢e
bubmmoreka [JOK
13 CreneHsb ¢ HaTypaJIbHBIM [10OKA3aTEIEM i
https://m.edsoo.ru/7f4218be
14 CreneHsb ¢ HaTypaJIbHBIM [T0OKA3aTEIEM
15 Pemennie ocCHOBHBIX 3a/1a4 Ha JpooOH,
MIPOLIEHTHI U3 PeasIbHOM MPaKTUKU
16 Pemennie 0oCHOBHBIX 3a/1a4 Ha JpooOH,
MIPOLIEHTHI U3 PeasIbHOM MPaKTUKU
17 Pemenrie oCHOBHBIX 3a/1a4 Ha JpooOH,
IIPOLIEHTHI U3 PEAIbHOM NPaKTUKU
18 Pemennie ocCHOBHBIX 3a/1a4 Ha JpooOH,
MIPOLIEHTHI U3 PeasIbHOM MPaKTUKU
19 IIpu3Haky JeIMMOCTH, PAa3JI0KEHUSI HA

MHOKUTCJIN HATYPAJIbHBIX YHUCCII




IIpu3Haky JeIMMOCTH, Pa3JI0KEHUS HA

20 MHOKUTEIHN HaTypalbHBIX YHCEI
)1 Peanpnbie 3aBucumocT. [psimas u
o0OpaTHast MPOMOPIHOHATEHOCTH
” Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHasi TPOMOPIIMOHATBHOCTH
3 Peanpnbie 3aBucumocT. [psimas u
oOpaTHasi TPOMOPIIMOHATBPHOCTH
24 Peanpnbie 3aBucumocTt. [psimas u
oOpaTHast MPOMOPIHOHATEHOCTH
)5 Kontponbhas paboTa mo teme
"PanyonanpHble ynuciaa'”
26 BykBeHHBIE BBIpaKEHUS bubmmorexa [TOK
https://m.edsoo.ru/7f41feec
7 [Tepemennsbie. JlonycTumble 3HaUEHUS
MEPEMEHHBIX
28 DopmyIsl
29 ®opMybl
[IpeoOpazoBanre OYKBEHHBIX BBIPAXKECHUH,
30 packphITHE CKOOOK U IPUBEACHUE MTOA00OHBIX bubmmorexa LIOK
https://m.edsoo.ru/7f41fafa
cllaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX BBIPAXKECHUH,
31 packpeITHE CKOOOK U IPUBEACHUE MTOA00OHBIX bubmmorexa LHOK
https://m.edsoo.ru/7f41fd70
cllaraeMbIX
[IpeobOpazoBanme OYKBEHHBIX BBIpAKCHUH,
32 PacKphITHE CKOOOK M TIPUBEICHHE MTOTOOHBIX

cl1araCMbIX




[IpeoOpa3oBanue OyKBEHHBIX BBIPAKECHUH,

33 PacKphITHE CKOOOK M TIPUBEICHHE MTOTOOHBIX
claraeMbIx
34 CBoiicTBa CTeNEHU C HATYpaIbHBIM bubnnorexa [HOK
mokKasarejieM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHH C HATYpaTbHBIM bubnnorexa [HOK
OKa3arejieM https://m.edsoo.ru/7f42154¢
36 CBolicTBa CTENEHU C HATYpaJIbHBIM bubmmoreka [JOK
HOKa3arelieM https://m.edsoo.ru/7f4218be
bubmuoreka [JOK
37 Mrorousetis: https://m.edsoil.ru/7f42276e
bubmuorexa [JOK
38 Mrorousetis: https://m.edsoil.ru/7f422930
39 CnoxxeHue, BBIYUTAHUE, YMHOKEHUE bu6nmuoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CnoxxeHue, BBIYUTAHUE, YMHOKEHUE bu6mmoreka [IOK
MHOTOYICHOB https://m.edsoo.ru/7f422¢cc8
A1 CnoxeHune, BBIYUTaHUE, YMHOKEHUE bubanorexa HOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
4 CnoxxeHue, BBIYUTAHUE, YMHOKEHUE Bbu6nuoreka [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f423182
43 @opMyJIbl COKPAIIEHHOIO YMHOXKECHUS bubmmorexa HOK
https://m.edsoo.ru/7f42432a
44 DopMyJIbl COKPAIIEHHOTO YMHOKEHUS bubmmorexa [TOK
https://m.edsoo.ru/7f42464a
45 ®opMyJIbl COKPAIIEHHOTO YMHOKEHUS bubmmorexa [TOK
https://m.edsoo.ru/7f424c12
46 DopMyJIbl COKPAIIEHHOTO YMHOKEHUS bubmorexa HOK

https://m.edsoo.ru/7f424{d2




bu6muoreka [JOK

47 POPMYJTHT CORPAMIEHHOTO YMHOXKCHILS https://m.edsoo.ru/7f4251d0
48 Paznoxxenre MHOTOYWIEHOB Ha MHOKHUTEIHN bubmorexa HOK
https://m.edsoo.ru/7f423312
49 Paznoxenre MHOTOYICHOB Ha MHOKUTEIIH bubmorexa HOK
https://m.edsoo.ru/7f4237fe
50 Paznoxxenre MHOTOYICHOB Ha MHOKUTEIIHN bubmorexa HOK
https://m.edsoo.ru/7f4239de
51 Paznoxenre MHOTOYWICHOB Ha MHOKUTEIIH
57 KontponbHas paboTa mo teme
"AnreOpandeckre BeIpaKeHUs "
53 VYpaBHeHHe, IpaBuiIa IpeoOpa3oBaHUs
YpaBHEHUS, PABHOCUJILHOCTh YpaBHEHUN
54 JIuneitnoe ypaliHeHHe C OHOM UnepeMeHHoﬁ,
pelieHue JIMHEMHBIX YpaBHEHUI
55 JInHeliHOe ypaBHEHME C OJHOMN IEPEMEHHOM, bubmmoreka [JOK
pelIeHNE JIMHENHBIX YPaBHEHUM https://m.edsoo.ru/7t420482
56 JIuHeliHOe ypaBHEHHE C OJHOM IEPEMEHHON,
pelIeHUE JIMHEWHBIX YPaBHEHUI
57 Pemrenue 3a1au ¢ moMoIIbIO YpaBHEHHI bubmmorexa [TOK
https://m.edsoo.ru/7f42064e
58 Pemrenue 3a1au ¢ moMoIIbIO YpaBHEHH I bubmmorexa [TOK
https://m.edsoo.ru/7f420806
59 Pemrenue 3a1au ¢ moMoIIbIO YpaBHEHH bubmmorexa [TOK
https://m.edsoo.ru/7f4209a0
60 Pemenue 3agad ¢ moMoIbO ypaBHEHUH bubnnorexa LIOK
https://m.edsoo.ru/7f420e6e
61 JIuneitHOe ypaBHEHUE C IBYMS bubmmoreka [IOK

MEPEMEHHBIMH U €ro rpaduk

https://m.edsoo.ru/7f427c¢32




& JIuneitHOe ypaBHEHUE C IBYMS bubmmoreka [IOK
MIEPEMEHHBIMU U €T0 Tpadux https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JINHEUHBIX YPAaBHEHH C bubnnorexa HOK
IBYyMs [IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 CucreMa IByX JTMHEUHBIX YPaBHEHUH C
JIBYMsI [IEPEMEHHBIMU
65 Cucrema 1ByX JTUHEHHBIX YPaBHEHHH €
JIBYMsI [IEPEMEHHBIMU
66 Cucrema 1ByX JTUHEHHBIX YPaBHEHHH €
JIByMsI IEpEMEHHBIMU
67 Pemenue cucrem ypaBHEHUI bubnmorexa LHOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHUI bubmmorexa LHOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUI bubmmorexa LIOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cuctem ypaBHEHUI
71 Pemenue cucrem ypaBHEeHH
7 KonTponbHas pabota o Teme "JInHelHbIe bubmmoreka [JOK
ypaBHeHUS" https://m.edsoo.ru/7t421044
73 Koopaunara Touku Ha npsiMoit bubmmorexa LHOK
https://m.edsoo.ru/7f41de76
bubmmoreka [IOK
74 HHCIIOBIC MpOMEZy Tt https://m.edsoil.ru/7f41dff2
75 YucoBble IPOMEKYTKH
76 PaccrosiHne Mexny 1ByMsl TOUKaMHU
KOOPJIMHATHOU MPSIMOM
77 PaccrosiHne Mexny 1ByMs TOUKaMH

KOOPJMHATHOM MPsIMOM




[IpssmoyronbHasi cucreMa KOOpAUHAT Ha

bubmuorexa [JOK

78 ILUIOCKOCTHU https://m.edsoo.ru/7f41el6e
79 IIpssMoyronbHas cucTeMa KOOPAUHAT HA bubnuoreka [IOK
IUIOCKOCTHU https://m.edsoo.ru/7f41e42a
bu6mmoreka [IOK
80 [Tpumeps! rpadukoB, 3a1aHHBIX HopMyTamMu https//m.cdsoo.ru/7f4 1e8a8
bu6mmoreka [IOK
1 IT
8 PHMEPbI IPAGHKOB, 3AAAHHEIX (OpMyNaMIH https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukoB, 3a1aHHBIX HopMyTamMH
83 [Tpumeps! rpadukoB, 3aaHHBIX HOPMYTaMU
bubmuorexa [JOK
4 Bl i
8 TEeHUE TPaPUKOB peaTbHBIX 3aBUCUMOCTEH https://m.edsoo.ru/7f41ea24
85 Yrenue rpa)ukoB peaibHbIX 3aBUCUMOCTEN
bu6mmoreka [IOK
86 Honsrne Qynicuun https://m.edsoo.ru/7f41ef06
87 I'paduk dyaxmmm
. . bu6mmoreka [IOK
88 Croficrea Qymkiil https://m.edsoo.ru/7f41£078
. . bu6mmoreka [IOK
89 CoficTa (ymkumi https://m.edsoo.ru/7f41f1fe
N bu6mmoreka [IOK
20 Jlustefiast Gy https://m.edsoo.ru/7f427282
bu6mmoreka [IOK
1 Jluneii
? uHeiinaz pyniu https://m.edsoo.ru/7f427412
bubmuorexa [JOK
2 IT HHOM
) OCTPOCHHE rPapHKa JIMHCHHOM pyHKLiH https://m.edsoo.ru/7f426d1e
93 [TocTpoenue rpaduka TUHEHHON QyHKIHH
94 I'paduk pynkuun y =Ixl
95 I'padux pynkuum y =Ixl




96 KonTponpHas pabota o Teme "KoopauHatsl | | bubmmoreka [JOK
u rpaduku. OyHKIIANA" https://m.edsoo.ru/7f41f50a
97 IloBTOpEHNE OCHOBHBIX IOHATHI U METOJ0B | bubnuoreka [IOK
Kypca 7 kinacca, 0000IIeHIe 3HAHHIA https://m.edsoo.ru/7f429c6¢
08 [ToBTOpEHME OCHOBHBIX MOHSATHUI U METO/IOB | bubanorexa HOK
Kypca 7 kiacca, 000011eHne 3SHAaHU I https://m.edsoo.ru/7f429f32
99 IToBTOpEHNE OCHOBHBIX MOHATHI U METOJI0B | bubmmoreka [IOK
Kypca 7 kiacca, 000011eHne 3SHAaHU I https://m.edsoo.ru/7f42a0e0
IToBTOpEHME OCHOBHBIX MOHATHI U METOJ0OB bubnuoreka [JOK
100 y 1
Kypca 7 kinacca, 0000IIeHIe 3HAHHIA https://m.edsoo.ru/7f42a27a
101 HroroBast koHTpOBHAs paboTa 1 1
102 IToBTOpEHNE OCHOBHBIX MOHATHI U METOJI0B | bubmmoreka [IOK
Kypca 7 kinacca, 0000IIeHIe 3HAaHHA https://m.edsoo.ru/7f42a900
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
8 KIIACC
KoJsun4yecTBo 4acos JJIeKTPOHHBbIE
uupoBbIe
Ne i/ Tema ypoka Kontpoabubie IIpakTuueckue p
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 KBanparusiii KopeHb U3 uucia 1 bubmmorexa [TOK
AP P https://m.edsoo.ny/7f42d452
bu6mmoreka [IOK
2 II 1
OHATHE 00 MPPAOHATLHOM HHCIIe https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHbie TPUOTMKCHUS !

UPPALMOHAIIBHBIX YUCET




JlecsaTuaHble TPUOINKESHUS

4 UPPALMOHATIBHBIX YHCET !

5 JleficTBUTENbHBIC YKCIIa 1

6 CpaBHEHHE ICHCTBUTENBHBIX YHCEIT 1

7 CpaBHeHUE NEHCTBUTENBHBIX YNCEI 1

8 Bxonnas koHTpoJIbHAS paboTa 1

9 VYpaBHeHue Buaa x? = a 1

10 CBoiicTBa apu(PMETHICCKUX KBAAPATHBIX | bubanorexa [HOK
KOpHEH https://m.edsoo.ru/7f42d862

1 CaoticTBa apu(pMEeTUUECKUX KBAIPATHBIX | bubmmoreka [JOK
KOpHEM https://m.edsoo.ru/7t42d862

12 [IpeobpazoBaHre YNCIOBBIX BBIPAKCHHIA, | bubnuoreka [IOK
COJIEpKaIMX KBaJApaTHbIE KOPHU https://m.edsoo.ru/7f42dd26

13 [IpeobpazoBaHme YUCTOBBIX BHIPAKCHUH, | bubanorexa HOK
COJZIEpKAIUX KBaJIpaTHbIE KOPHU https://m.edsoo.ru/7f42ded4

14 [IpeobpazoBaHre YNCIOBBIX BBIPAKECHHIA, | bubmmoreka [IOK
coJepKalux KBaJgpaTHbIE KOPHU https://m.edsoo.ru/7f42e0be

15 [IpeobpazoBaHre YNCIOBBIX BBIPAKECHHIA, | bubnuoreka [IOK
COJIEpKaIMX KBaJApaTHbIE KOPHU https://m.edsoo.ru/7f42e262

16 CreneHs ¢ 1eIbIM II0Ka3aTeIeM 1 bubmmorexa [IOK

https://m.edsoo.ru/7f4354a4
CrangapTHas 3anuch yncia. Pazmepsl
OBEKTOB OK ro MU T

17 zneMeHTapHIf:)}(])I;ZICOTI;z z([)o KOIZ;I(I;ICCKI/IX 1 bubmmorera [IOK
00BEKTOB), JUIUTEIBHOCTD IIPOLIECCOB B bupsad/nedsoo.nn/ 71336098
OKPY’KaIOIlleM MUPE

18 CBOICTBA CTEIEHHU C I[EILIM ITOKA3aTEIEM 1 bubmmorera [IOK

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




bubmuorexa [JOK

19 CBOMCTBA CTEIIEHHU C IIENBIM ITOKa3aTeaeM hitps://m.cdsoo.ru/ 7435648
20 CBoiicTBa CTENEHH C 1IEJIBIM IT0Ka3aTelIeM bubmorexa LOK
https://m.edsoo.ru/7f435648
21 CBolicTBa CTENEHH C IEJIBIM IMOKa3aTeIeM bubmorexa [TOK
https://m.edsoo.ru/7f43599a
22 CBolicTBa CTENEHH C IEJIBIM IMOKa3aTeIeM bubmorexa [TOK
https://m.edsoo.ru/7f435ed6
23 KBanpaThslii TpéxuneH
24 KBanpatublii TpéxuieH
)5 PaznoxeHune kBaipaTHOro TpEXUJIEHA HA bubanorexa [HOK
MHOXUTEIIN https://m.edsoo.ru/7f42fd38
26 Paznoxenue kBajpaTHOro TpEXUsieHa HA bubanorexa [HOK
MHOXXUTEIIN https://m.edsoo.ru/7f42fd38
KonTtponsHas pabota mo Temam
27 "KBanpatubie kopau. CTeneHu. bubmmorexa [TOK
KpazpaTibiii Tpexen” https://m.edsoo.ru/7f42ec80
bubmuoreka [JOK
28 Anredpanecias podh https://m.edsogru/7f430382
79 JonycTruMble 3Ha4YEHUS TIEPEMEHHBIX,
BXOJISIINX B aIreOpandeckue BhIpasKeHUs
30 JonycTruMble 3Ha4Y€HUS IEPEMEHHBIX,
BXOJISAIINX B aIreOpandeckue BhIpaKeHUs
31 OcHOBHOE CBOMCTBO anredpandeckoi bubmmoreka [JOK
Ipodu https://m.eds00.ru/7f4308¢6
. bubmmoreka [JOK
32 Coxpamenne apodeii https://m.edsoil.ru/7f430a8a
33 Cokparenue apooei bubmmorexa [TOK

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




bu6nmuoreka [JOK

34 Cokparerie 1podeit https://m.edsoo.ru/7f430f44

35 CnoxeHue, BBIYNTaHUE, YMHOKEHHE U bubmmoreka [JOK
JIeTICHUE aJIreOpandecKux apooei https://m.edsoo.ru/7f43128¢c

36 CnoxeHue, BBIUUTaHUE, YMHOKEHUE U Bbu6nuoreka [JOK
JeJIeHre aredpanveckux apooeit https://m.edsoo.ru/7f4315¢c0

37 CroxxeHue, BBIMUTAaHUE, YMHOXKEHHUE U bubanorexa [HOK
JeneHue anredpanyeckux apooei https://m.edsoo.ru/7f4318c2

18 CroxeHue, BBIYNTaHUE, YMHOKEHHE U bubmmoreka [JOK
JIeTICHUE aJIreOpandecKux apooeit https://m.edsoo.ru/7f431a20

39 [IpeoOpazoBanue BEIpAXKEHHM, COACPIKALIIX bubnuoreka [IOK
anredpandeckue apoodu https://m.edsoo.ru/7f43259¢

40 [IpeoOpazoBanme BBIpaXEHUH, CONECPKAIIIX bubanorexa HOK
anredbpandeckue apoou https://m.edsoo.ru/7f432736

41 [TpeobpazoBanue BbIpaKeHHM, COIepPIKaLIIX bubmmoreka [JOK
anreOpanveckue apoou https://m.edsoo.ru/7f432736

4 KonTtponbHas pabora no Teme bubnuoreka [IOK
"Anredpanyeckas qpo0s" https://m.edsoo.ru/7f431d36

bubanorexa [HOK
43 Kpazpatoe ypasHerte https://m.edsocI)_.Iru/7f42eela

44 Henonnoe kBagpaTHOE ypaBHEHUE bubmmorexa LHOK
https://m.edsoo.ru/7f42eela

45 HenonHoe kBanpaTHOE ypaBHEHUE bubmmorexa [TOK
https://m.edsoo.ru/7f42eela

46 dopmylia KOpHEN KBAJIPaTHOTO YPaBHEHUS bubmmorexa [TOK
https://m.edsoo.ru/7f42f158

47 dopmyiia KOpHEN KBAJPaTHOTO YPaBHEHUS bubmmorexa [TOK

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




bu6nmuoreka [JOK

48 dopmylia KOpHEN KBAJPaTHOTO YPaBHEHUS hitps-//m.cdsoo.ru/ 7425
bubnnorexa HOK
i Teopewma Brera https://m.edsocI)_.Iru/7f42fefO
bubanorexa HOK
30 Teopena Brtera https://m.edsocI)_.Iru/7f43OO76
51 Pemenue ypaBHeHUH, CBOIAIIMXCS K bubanorexa [HOK
KBaJpaTHbIM https://m.edsoo.ru/7f43c542
57 Pewenne ypaBHeHui, CBOAAIIMXCS K bubmmoreka [JOK
KBaJpaTHbIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimme qpoOHO-paIMOHATBHBIE bubanorexa [HOK
YpaBHEHUSA https://m.edsoo.ru/7f4328c6
54 [Ipocreiimme 1poOHO-paIMOHATIEHEIE bubanorexa [HOK
ypaBHEHUA https://m.edsoo.ru/7f432bb6e
55 Pemienne TeKCTOBBIX 3a/1a4 ¢ TOMONIBIO bubmuorexa [JOK
KBaJpaTHBIX YPaBHEHUI https://m.edsoo.ru/7t42f75¢
56 Pernienne TeKCTOBBIX 3a7a4 C TOMOIIBIO bubmuorexa [JOK
KBaJpaTHbIX YPaBHEHUU https://m.edsoo.ru/7f42{8f6
57 KontponbHas padota o teme "KBanpaTHbie bubanorexa [HOK
ypaBHeHuUs" https://m.edsoo.ru/7f4301f2
JIuneliHOEe ypaBHEHUE C IBYyMs
58 MePEMEHHBIMH, €T0 TpaduK, TPUMEPHI
pelIeHNs ypaBHEHUH B IENbIX YUCIIaX
JIuneliHOEe ypaBHEHUE C IBYyMs
59 NEPEMEHHBIMH, €T0 rpaduK, IpUMeEpbI
pelIeHns YpaBHEHUH B IENbIX YUCIIaX
JIuneliHOE ypaBHEHUE C IBYyMs
60 NEPEMEHHBIMH, €T0 rpaduK, IpUMEpbI

pELLIECHNS YPAaBHEHHM B LIEJIBIX YHCIIAX




Pewenue cucreM IByX JIMHEMHBIX

01 YPaBHEHUH € ABYMS IEPEMEHHBIMU
2 Pemenue cucreM ABYX JIMHEHHBIX
YPaBHEHUH € ABYMs IEPEMEHHBIMU
63 Pemenue cucrem AByX JIMHEHHBIX
YPaBHEHUH € ABYMS IEPEMEHHBIMU
64 IIpuMepsl penieHus: CUCTEM HEJTUHEHHBIX
YPaBHEHUH € ABYMS IEPEMEHHBIMU
65 IIpuMepsl penieHus: CUCTEM HEJTMHEHHBIX
YPaBHEHUH € ABYMs IEPEMEHHBIMU
I'padmueckas uHTEpIIpeTaLys ypaBHEHUS C
66 JBYMSI TIEPEMEHHBIMHU U CUCTEM JIMHEHHBIX bubmorexa HOK
. https://m.edsoo.ru/7f43d6d6
YPaBHEHUH € ABYMS IEPEMEHHBIMU
I'padmueckas uHTEpIIpeTaLys ypaBHEHUS C
67 JIBYMsI IEPEMEHHBIMHU U CUCTEM JIMHEHHBIX bubmmorexa [TOK
N https://m.edsoo.ru/7f43d6d6
YPaBHEHUH € ABYMS IEPEMEHHBIMU
63 Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIIBIO
CUCTEM ypaBHEHUU
69 PemieHne TeKCTOBBIX 3a/1a4 € TOMOIIBIO
CUCTEM ypaBHEHUU
70 PemieHne TeKCTOBBIX 33/1a4 € TOMOIIBIO
CHCTEM ypaBHEHUI
71 HucnoBble HEPABEHCTBA U UX CBOMCTBA
72 YucnoBble HEpAaBEHCTBA M UX CBOMCTBA
73 HepaBeHcTBO ¢ 01HOI TepeMEHHOMN
74 JIvHeitHbIe HEpaBEHCTBA C OJHOM bubanorexa [HOK

MIEPEMEHHOM U UX PEIICHUE

https://m.edsoo.ru/7f42¢692




JInHeliHbIC HEPABEHCTBA C OJTHOU

Bbu6nuoreka [JOK

7 MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42c840
76 JInnelinble IU{epaBeHCTBa C OJTHOM
NEPEMEHHOM U UX pEIICHHE
77 CucreMbl TUHEUHBIX HEPABEHCTB C OJJHOM bubanorexa HOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cb88
73 CucTemMbl TUHEHHBIX HEPABEHCTB C OAHOM bubmmoreka [JOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucreMsl JII:IHGf/iHBIX HEPABEHCTB C OJJHOM
NEePEMEHHOM U UX pElICHHE
N3obpaxenue pemeHus INHEHHOTO
80 HEPABEHCTBA M UX CUCTEM Ha YHUCIIOBOU bubmorexa HOK
. https://m.edsoo.ru/7f42c9¢e4
npsiMOi
N3obpaxenue pemeHus INHEHHOTO
81 HEpPABEHCTBA M UX CUCTEM Ha YHUCIIOBOU bubmmorexa [TOK
_ https://m.edsoo.ru/7f42c9e4
npsiMOi
%) KonTtponsHas pabora mo Temam
"HepaBenctBa. CucteMbl ypaBHEHHH "
bubanorexa [HOK
83 Howsrie pymumi https://m.edsogru/7f433c12
24 OO6nacTh onpeaeneHus: 1 MHOXXECTBO bubanorexa [HOK
3HaYeHUN PYHKUIUU https://m.edsoo.ru/7f433d84
85 Cnioco0nI 3aanus GyHKIIHAMA
86 I'padux pynkuun
27 CgoiicTBa QyHKIIUH, UX OTOOpaKEHHE Ha
rpaduke
88 Urenue u nocTpoeHue rpaguKoB GyHKIHIA




[Tpumeps! rpadukoB GyHKINH,

89
OTPaKAIOIINX PeATbHBIC TPOIIECCHI
dyaK HH, OIIUCBHIBAIOIINEC IIPAMYIO U
90 06y aT?{ POIIO I/I::IaJIBHiIe ’ bubmmoreia LIOK
PATHYIO HpOTIOPH https://m.edsoo.ru/7f434bbe
3aBHCUMOCTH, UX rpaduku
91 ['unepb6ona
92 l'unepbona
bu6mmoreka [IOK
r =x2
o3 paduK gymKumi y =X https://m.edsoo.ru/74343e2
Bbu6nuoreka [JOK
4 r =x2
? paduK pymKumi y = x https://m.edsoo.ru/7434572
Oyakmu y =x2, y = x3, y = Vx, y = [xl;
95 r };(bniecx};e GI_fIGHI/Ie ' aBHeH};dﬁ u Bubmorexa LIOK
p DCIICHHC P https:/m.edsoo.ru/7f434d38
CUCTEM ypaBHEHUU
Oyakimun y =x2, y = x3, y = Vx, y = [xl;
96 r };(bniecx};e GI_fIGHI/Ie ' aBHeH};dﬁ u Bubmiorexa LIOK
p PEIICHHE ¥P https:/m.edsoo.ru/7f434eb4
CUCTEM ypaBHEHUU
97 IToBTOpEHKHE OCHOBHBIX MOHATUNA U METOJIOB bubanorexa HOK
KypcoB 7 1 8 Kj1accoB, 00001eHe 3HaHU I https://m.edsoo.ru/7f4371aa
08 [loBTOpEHNE OCHOBHBIX MOHATUI U METO/I0B bubmmoreka [IOK
KypcoB 7 1 8 Kj1accoB, 00001eHre 3HaHU I https://m.edsoo.ru/7f43736¢
99 IToBTOpEHNE OCHOBHBIX MOHATHI U METOLOB bubnuoreka [IOK
KypcoB 7 u 8 KJ1accoB, 0000IIeHNEe 3HAHUN https://m.edsoo.ru/7f437510
100 IToBTOpEHKHE OCHOBHBIX MOHATUNA U METOJIOB bubanorexa HOK
KypcoB 7 1 8 Ki1accoB, 00001eHne 3HaHU I https://m.edsoo.ru/7f4376b4
bu6nuoreka [JOK
101 15 0
TOroBas KORIpOILHas pabota https://m.edsoo.ru/7f436b88
102 [ToBTOpEHME OCHOBHBIX MOHATHI U METOJOB bubmmoreka [JOK

KypcoB 7 1 8 Ki1accoB, 00001eHne 3HaHU I

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




OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0
9 KJIACC
KosanuecTBo 4acon JJIeKTPOHHBbIE
Ne uudgposbie
/i Tema Ypoka Beero KOHTpOJILHbIe HpaRaneCKne o 6pa3OBaTe.JILHLIe
padoTbI padoThI pecypesI
PanmonaneHble 4nciia, UppalMoOHaIbHbIE
1 qpciia, KOHEYHBIE U OECKOHEYHEIE 1
JEeCATUYHBIC TpoOu
MHO0ecTBO NEHCTBUTECILHBIX UHCE;
2 JIEACTBUTEIILHBIE YHCIIa KaK OECKOHEUHBIE 1
JeCATUYHbIE JpoOu
B3anMHO 01HO3HAYHOE COOTBETCTBUE MEXKITY
3 MHO’KECTBOM JIEHCTBUTEIbHBIX YUCE U 1
MHO>KECTBOM TOYEK KOOPAUHATHOU NPSIMOKN
CpaBHEHME ACHCTBUTEIBHBIX YHCE,
4 apudMeTUIECKHE ISHCTBHS C 1
e CTBUTEIIFHBIMU YMCIIAMU
5 [TpubnmxEHHoe 3HaYeHNE BETMUHUHBI, |
TOYHOCTb MPUOIMKCHHS
OxpyrieHnue yucen 1
7 OkpyrieHue uncen 1
g [Ipukuaka u olieHKa pe3yJbTaTOB |
BBIUKMCIICHHI
9 [Ipukuaka v OlleHKA pe3yJbTaTOB |

BEIYHCIICHUN




JInnelinoe ypaBHeHue. PelieHne ypaBHeHUH,

Bu6nmuorex [IOK

10 CBOJSIINXCS K JIMHEHHBIM https://m.edsoo.ru/7f43bf66
11 BxonHast koHTposibHAs paboTa
12 KBaaparHoe ypaBHeHue. Pemienne bubmmoreka [JOK
ypaBHEHUH, CBOJAIINXCS K KBaJIpaTHBIM https://m.edsoo.ru/7f43c542
13 KBanpaTtHoe ypaBHeHue. Pemenue bubmmoreka [IOK
YpaBHEHUH, CBOJAIIMNXCS K KBaIPaTHBIM https://m.edsoo.ru/7f43c542
14 bukBanpartHbie ypaBHEHUs bubmmorexa LHOK
https://m.edsoo.ru/7f43c3d0
15 bukBanpartHbie ypaBHEHUS bubmmorexa LHOK
https://m.edsoo.ru/7f43c3d0
[IpuMepsl perieHuss ypaBHEHUN TPEThEU U
16 YETBEPTOU CTEIICHEN Pa3JIOKEHUEM Ha
MHOKUTENH
[IpuMepsl perieHuss ypaBHEHUN TPEThEU U
17 YETBEPTOU CTEIICHEN Pa3JIOKEHUEM Ha
MHOKUTENH
18 Pemienue npoOGHO-paIlOHATBHBIX YpaBHEHHH bubmmorexa LHOK
https://m.edsoo.ru/7f43c9b6
19 Pemenue npoOGHO-paIlOHAIBHBIX YpaBHEHHH bubnmorexa LHOK
https://m.edsoo.ru/7f43c9bb
20 Penrenune TeKCTOBBIX 3a/1a4 allreOpanyecKium
METOA0M
)1 Pemienne TekcTOBBIX 3a/1a4 aJIreOpanyecKum
METOJOM
2 Pemrenune TeKCTOBBIX 3a/1a4 alIre0panyecKium
METOJOM
73 KonTtponbsHas pabota no Teme "YpaBHEHUs C

OJIHOM TIepeMEeHHOI"




24

YpaBHeHHe C ABYyMs IICPCMCHHBIMU U CTO
rpaduk

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f43d0b4

25

VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €T0
rpaduk

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d0b4

26

Cucrema IByX JUHEUHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU U €€ pellIeHne

27

Cucrema ByX JUHENHBIX YPaBHEHUI C
JIBYMsI IEPEMEHHBIMU U €€ PEILICHUE

28

Cucrema 1ByX JTUHEHHBIX YpaBHEHUI C
JBYMS IIEPEMEHHBIMU U €€ pelIeHue

29

CucreMa IByX JUHEUHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU U €€ pellIeHne

30

Pemenue cucrem AByX ypaBHEHHU, OJTHO U3

KOTOPBIX JINHEMHOE, a IPyroe — BTOPOil
CTETEeHH

bu6nmuoreka [JOK
https://m.edsoo.ru/7f43d23a

31

Pemenue cucrem AByX ypaBHEHHU, OJTHO U3

KOTOPBIX JINHEMHOE, a IPyroe — BTOPOM
CTCIICHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d55a

32

Pemenue cucrem AByX ypaBHEHHI, OJTHO U3

KOTOPBIX JINHENMHOE, a IPyroe — BTOPOM
CTCIICHU

33

Pemenue cucrem AByX ypaBHEHH, OJTHO U3

KOTOPBIX JINHEMHOE, a IPyroe — BTOPOil
CTETEeHH

34

['padmyeckas HHTEpIIpETALINs CUCTEMBI
YpaBHEHUH ¢ ABYMS NIEPEMEHHBIMU

35

Pemrenune TeKCTOBBIX 3a/1a4 alIre0panyecKium

CII0co00M




Pemrenne TeKCTOBBIX 3a/1a4 aJIre0panyecKium

36
crocobom
37 KonTtponbHas padora no Teme "Cucremsbl
ypaBHEHHH"
38 YucnoBble HEpaBEHCTBA M UX CBOMCTBA
39 YUucnoBble HEPAaBEHCTBA U UX CBOMCTBA bubmmorexa [TOK
https://m.edsoo.ru/7f43ad5a
40 JInHeiiHble HEPAaBEHCTBA C OJJHOU bubmmoreka [IOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
A1 JInHeliHbIC HEPABEHCTBA C OJTHON bubnuoreka [IOK
IIEPEMEHHOM U UX PEILICHUE https://m.edsoo.ru/7f43af08
42 JIvHeitHbIe HEpaBEHCTBA ¢ OJHOM bubanorexa [HOK
MIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CucreMsl JII:IHGf/iHBIX HEPABEHCTB C OJJHOM
NIEPEMEHHOM U MX PEIICHHE
44 CucreMsl JII:IHGf/iHBIX HEPABEHCTB C OJJHOM
NEePEMEHHOMN U UX pEIICHHE
45 CucreMnl HI\/’IHCI;'IHBIX HEPABEHCTB C OJJHOM
NIEPEMEHHOM U UX PEIICHHE
46 KBanparHbie HEpaBEeHCTBA U UX PEIICHUE bubmmorexa [TOK
https://m.edsoo.ru/7f43b098
47 KBanparHbie HEpaBEeHCTBA U UX PEIICHUE bubmorexa [TOK
https://m.edsoo.ru/7f43b21e
48 KBanparHbie HEpaBEeHCTBA U UX PEIICHUE bubmorexa [TOK
https://m.edsoo.ru/7f43b5a2
49 KBagparHble HepaBEHCTBA U UX PELICHUE
50 KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE
51 I'paduyeckas nHTEpIIpETAINS HEPABESHCTB U bubanorexa [HOK

CUCTCM HCPABCHCTB C IBYMS IICPCMCHHBIMU

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




I'paduueckas uHTEpHIpETALIUS HEPABEHCTB U

52 CUCTEM HEPaBEHCTB C JIBYMs IEpEMEHHBIMU
53 KonTtponbHas pabora o Teme
"HepaBencraa"
54 KBaaparnunas pyukius, e€ rpaduk u bubnnorexa HOK
CBOMCTBA https://m.edso0o.ru/7f4396¢c6
55 KBanparuunas ¢pynkuus, e€ rpaduk u bubmmoreka [IOK
CBOICTBA https://m.edsoo.ru/7f439842
56 KBagparuunas ¢ynakius, e€ rpadux u bubanorexa [HOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [TapaGosna, KOOPAWHATHI BEPIIMHbI bubmmoreka [JOK
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f439eb4
53 [Tapaboa, KOOpAUHATHI BEPIIUHEI bu6mmoreka [IOK
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43a03a
59 [Tapaboia, KOOpAMHATHI BEPITUHBI bubanorexa [HOK
napaboIIbl, 0Cb CHMMETPHH 1apadoIbl https://m.edsoo.ru/7f43alac
60 [TapaGosna, KOOPAUHATHI BEPIIMHbI bubmmoreka [JOK
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43a31e
61 [Tapabona, KOOpAUHATHI BEpPIIUHEI bubmmoreka [IOK
napaboJibl, 0Ch CHMMETPHUH MapadoIIbl https://m.edsoo.ru/7f43a526
& [Tapaboa, KOOpAUHATHI BEPIIUHEI
napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl
63 I'padpuku pynkomit: y = kx, y =kx + b,
y=k/x, y=x3, y=vx, y=Ix|
64 I'paduku Gpynkumit: y = kx, y =kx + b,
y=k/x, y=x3, y=vx, y=IxI
65 I'padpuku pynkomit: y = kx, y =kx + b,

y=k/x, y=x3, y=vx, y=IxI




I'paduku Gpynkuuit: y = kx, y =kx + b,

66
y=k/x, y=x3, y=vx, y=Ix|
67 I'paduku Gpynkumit: y = kx, y =kx + b,
y=k/x, y=x3, y=vx, y=IxI
68 I'padpuku pynkomit: y = kx, y =kx + b,
y=k/x, y=x3, y=vx, y=Ix|
Bbu6nuoreka [JOK
6 K 6 H® "
? OHTPOIIbHAA paboTa MO TEME EDYHIIHHI hitps://m.edsoo.ru/7f43ab84
70 IToHsTHE YMCIOBOM IMOCIEIOBATEIILHOCTH bubmmorexa [IOK
A https://m.edsoo.ru/7f43e6¢c6
3agaHue 1oCiIea0BaTeIbHOCTH
71 eKyppeHTHOU (popmyIioit U Gopmysoi n-ro bubmorexa HOK
PEKYPP PMY. PMY. https://m.edsoo.ru/7f43ebda
qJIeHa
7 Apudmerndeckas 1 reoMeTpruIecKas bubmmoreka [IOK
porpeccuu https://m.edsoo.ru/7f43ed7e
7 Apudmerndeckas 1 reoMeTpuIecKas bubnuoreka [IOK
IIpPOrpeccuu https://m.edsoo.ru/7f43f3b4
®dopMyIbl N-ro YjaeHa apuhMEeTUIECKON U
74 Te€OMETPUUIECKOH IIPOTPECCHIT, CYMMBEI bubmmorexa [IOK
p POTPecCHH, cyM hitps://m.edsoo.ru/7f43f58a
MEPBBIX N YJICHOB
dopmMynsl n-ro wieHa apudMeTHISCKON U
75 reoll;ez WYECKOH IPOT Ie)cc(zl:/lﬁ CYMMBI bubmorexa LIOK
p porp > M https://m.edsoo.ru/7f43ef2c
MEPBBIX N WICHOB
Ddopmynsl n-To WieHa apuPMETHIECKON U
76 reollzdez MYECKOI Ipor I::cf;lﬁ CYMMEI bubnnorexa LIOK
p porpeceri, ¢y https://m.edsoo.ru/7f430c6
MEPBBIX N WICHOB
Ddopmynsl n-To WieHa apuPMETHIECKON U
MY N puc N bu6mmoreka [IOK
77 reoOMETPUYECKON IIPOrpecCrii, CyMMBI

MEPBLIX N YICHOB

https://m.edsoo.ru/7f43{72¢




@opMyIibl N-ro WieHa apupMeTHIeCKOi u

78 eoMe €CKOM IIPOrpeCcCHii, ¢ bubmorexa LIOK
TeOMETPUUECKOH MIPOT’ A MBI
P POrpeceit, cym https:/m.eds0o.ru/7f43f8a0
MEPBBIX N WICHOB
N3o6pakeHnune wieHOB apu(pMeTHIECKOM 1
79 T€OMETPUYECKON ITPOrpeCCUil TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH
N3o6pakeHune 1wieHOB apu(pMETHIECKOM 1
80 TFE€OMETPUUECKOM MPOrpeccuii TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH
81 JIMHEHBIN ¥ YKCIOHEHIIUATIbHBIA POCT
32 Cito e IhoLe bubmuorexa [JOK
JIO’KHBIE TIPOLIEHTHI
p https://m.edsoo.ru/7f43fe0e
Bbu6nuoreka [JOK
83 CJ10KHbBI€ TPOLEHTHI
https://m.edsoo.ru/7f4401a6
24 KonTponbhas pabota no teme "Hucnossie bubmmoreka [JOK
IOCJIEN0OBAaTEIILHOCTH " https://m.edsoo.ru/7f4404{8
[ToBTOpeHue, 0600IIEHNE U CUCTEMAaTH3aIUs
35 3HaHUU. 3aMKCh, CPABHEHUE, IEUCTBHUS C
NeHCTBUTENILHBIMU YMCIIAMU, YUCIOBAs
npsimMast
26 [ToBTOpeHue, 0600IIeHNE U CUCTEMAaTH3aIUs
3HaHuM. [IpoLeHTHI, OTHOLIEHUS, IIPOITOPLIUU
27 [ToBTOpEHHE, 000OIIIEHNE U CUCTEMATH3AIIHS
3HaHui. OKpyriaeHue, npubIMKeHne, OIICHKA
[ToBTOpeHue, 0600IIEHNE U CHCTEMAaTH3aIUs
. bubmuorexa [JOK
88 3gaHui. Pemmenne TeKCTOBEIX 3a1a4

apupMETHUIECKUM CTIOCOOOM

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




[ToBTOpeHue, 06001IeHNE U CHCTEMAaTH3aIUs

Bbu6nuoreka [JOK

89 3HaHWH. Pelrenne TeKCTOBRIX 3a7ad
A https://m.edsoo.ru/7f443cd4
apupMETHIECKUM CTIOCOOOM
[ToBTOpeHue, 0600IIeHNE U CHCTEMaTH3aIUs
. bubmuorexa [JOK
90 3HaHuH. Pelienne TeKCTOBLIX 3a7a4
https://m.edsoo.ru/7f443fea
apu(METHUECKUM CIIOCOOOM
[ToBTOpeHue, 0600IIEHNE U CUCTEMAaTH3aIUs
91 sgannii. [IpeoOpa3oBanue areOpandecKnx bubmmorexa [IOK
’ Iz p p https://m.edsoo.ru/7f4441ca
BBIpa)KeHI/II/I, ,Z[OHyCTI/IMBIe 3HAUYCHUA
[ToBTOpEHHE, 000OIIIEHNE U CUCTEMATHU3AIIHS
92 snanuil. [IpeoOpasoBanne anredpandecKkmux bubmmorexa [IOK
- 1Peodbp P hitps://m.edsoo.ru/7f444364
BBIpa)KeHI/II/I, ,Z[OHyCTI/IMBIe 3HAUYCHUA
[ToBTOpEHME, 000OIIIEHNE U CUCTEMATH3AIIHS
93 snanuii. [IpeobpasoBanne anredpandecKkmux bubmorexa LIOK
- 1 Peodbp P hitps://m.edsoo.ru/7f4446f2
BBIPAKCHHH, TOMMYCTHMbIC 3HAYCHHUS
[ToBTOpeHue, 0600IIEHNE U CUCTEMAaTH3aIUs
94 sgaunii. [IpeoOpa3oBanue areOpandecKnx bubnnorexa LIOK
- 1beobp P hitps:/m.edsoo.ru/7f444a94
BBIPAKCHHH, TOMMYCTHMbIC 3HAYCHHS
[ToBTOpeHue, 06001IeHNE U CUCTEMaTH3aIUs
95 3HaHui. OYHKIIUA: TOCTPOCHUE, CBOMCTBA bubmmorexa [IOK
- COYHIIHI: TIOCTD . hitps://m.edsoo.ru/7f444¢56
U3YyYEHHBIX (DYHKITHIA
[ToBTOpEHHE, 0000IIEHNE U CUCTEMATH3AIIHS
96 3HaHui. OYHKIIUA: TOCTPOCHUE, CBOMCTBA bubmmorexa [IOK
» PYHKIIH: TOCTp : hitps:/m.edsoo.ru/7f444f44
U3YYCHHBIX (DYHKITHI
[ToBTOpEHME, 0000IIIEHNE ¥ CUCTEMATH3AIIHS
. . bubmuorexa [JOK
97 3HaHUW. YHKIMH: TOCTPOCHHE, CBOMCTBA

U3YYEHHBIX (pyHKUINN

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




[ToBTOpeHue, 06001IeHNE U CHCTEMAaTH3aIUs

. . bubmuorexa [JOK
98 3HaHui. DyHKIIUK: TOCTPOCHHUE, CBOMCTBA 1
N https://m.edsoo.ru/7f4452e6
M3Yy4YEHHBIX (PYHKITUH
[ToBTOpeHue, 0600IIeHNE U CHCTEMaTH3aIUs
. . bubmuorexa [JOK
99 3Hanuil. [ papuueckoe penieHre ypaBHeHUN 1
https://m.edsoo.ru/7f445516
U X CHCTEM
[ToBTOpeHue, 0600IIEHNE U CUCTEMAaTH3aIUs
100 3Hanuil. [ papuueckoe penieHre ypaBHeHUN 1
U X CHCTEM
101 HroroBast koHTpoIbHAs paboTa 1
102 O0001IeHre U cucTEMAaTH3alNs 3HAHUHI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




IIpunoxenne 1

JdocTrikeHne IMYHOCTHBIX Pe3y/IbTATOB B PAMKAX peaIu3alud MOLYJIsA
«YpouHas AeITeJIbHOCTb» Pado4yeil nporpaMMbl BOCIMTAHUS

Peanu3anus mneparoruuyeckuM pabOTHUKOM BOCIUTATEIbHOIO IOTEHIMAa YpPOKOB
AJIIEBPA mnpenmnosnaraet ciaeayrouiee:

- MaKCHMaJbHOE HCIIOJIb30BaHUE BOCIUTATEIbHBIX BO3MOXKHOCTEH COJCpKAHUSA YPOKOB
s (popMUPOBaHUS y OOYYAIOUIMXCS POCCHMCKUX TPAAMLIMOHHBIX TYXOBHO-HPABCTBEHHBIX H
COLMOKYIbTYPHBIX  LIEHHOCTEH, pPOCCHHCKOTO HCTOPUYECKOIO CO3HAHUS Ha  OCHOBE
UCTOPUYECKOTO MPOCBEIICHHs; TOA0O0p COOTBETCTBYIOLIETO COJEpIKAHUS YpPOKOB, 3aJaHHIA,
BCIIOMOTATEIbHBIX MAaTEPUAIIOB, TPOOJIEMHBIX CUTYAIMH 111 00CYXKICHHIA;

- BKJIFOUEHHUE B COJIEpP’KaHUE YPOKOB ILIEJIEBbIX OPUEHTHPOB PE3YIbTATOB BOCIIUTAHMS, UX
y4eT B ONpeIeNICHUU BOCTIUTATENbHBIX 3a/1a4 YPOKOB, 3aHATUH;

- BBIOOP METOJIOB, METOJIMK, TEXHOJIOTUI, OKa3bIBAIOIINX BOCIHUTATEILHOE BO3/CHCTBUE
Ha JIMYHOCTh B COOTBETCTBHM C BOCIUTATEIBHBIM HJCAJIOM, IEJBI0 M 33JadaMd BOCIIMTAHHS,
I[CJICBBIMA OPHCHTUPAMHU PE3yJIbTATOB BOCHHUTAHUS; PEAM3AIUI0 MPUOPUTETA BOCIIUTAHUS B
yueOHOI NesTeNbHOCTH;

- IpUBJICYEHUE BHUMAHUS 00YJaIOLINXCsl K IEHHOCTHOMY aclleKTy 3y4aeMbIX Ha ypoKax
MIPEAMETOB, SBJICHHUI M COOBITHI, THUIIMMPOBAHUE 0OCYKIEHUH, BEICKa3bIBAHUN CBOETO MHEHHSI,
BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIICHUS K N3y4aeMbIM COOBITHSIM, SIBIICHUSIM, JIUIIAM;

- TpPUMEHEHUE MHTEPAKTUBHBIX (opM yuyeOHOH paboOThl — HMHTEICKTYaIbHBIX,
CTUMYJIMPYIOIINX TO3HABATEIbHYI0O MOTHBALMIO, WTPOBBIX METOAWK, IHCKYCCHH, MAIOUIHNX
BO3MOXHOCTh TMPHOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOTO JIMAJIOTa; T'PYMIOBOW pPabOTHI,
KOTOpasi Y4YUT CTPOUTHh OTHOIICHHWS W JICHCTBOBaTh B KOMAaHJE, CHOCOOCTBYET DPa3BHUTHIO
KPUTHUYECKOTO MBIIIUICHHS;

- moOyxJaeHne oOydyaromMxcsi COOMI0JaTh HOPMBI MOBEICHHS, IMpaBHia OOIIECHHS CO
CBEpCTHHKAMHM W TMEarOTMYECKUMH paOOTHHKAMH, COOTBETCTBYIOIIME YKIAay IIKOJIBI,
YCTaHOBJICHHE U MOJICPKKY JOOPOKEIaTeIbHOM aTMOChEpHI;

- OpTraHM3aIlMI0 HACTABHUYECTBA MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX 00YUAIOIMIUXCS HAT
HeyCHeBaIOH_II/IMI/I OAHOKJIaCCHUKaMU, B TOM YHUCJe C OCO6BIMI/I 06pa30BaTeJIBHBIMI/I
MOTPEOHOCTSIMHU, JAIOMIETO OOYYAIOMUMCS COLMAIBHO 3HAYUMBIA ONBIT COTPYAHHUYECTBA W
B3aMMHOMH ITOMOIIIY;

- HWHUIOUHUPOBAHUC H TMOAACPIKKY HCCJIeIOBAaTEIBCKON JIeATEILHOCTU 06yqa101u1/1x051,
IINIAHUPOBAHUEC W BBINMOJTHCHUC HWHAWBHAYAJIbHBIX H TPYHIIOBBIX ITPOCKTOB BOCITMTATSIbHOM
HaIpaBJICHHOCTH.



Ipuaoxenue 2
Hopmbl onieHUBaHHA Y4e0HOT0 MpeaMeTa

«AJITEBPA»

YuuTens OIEHWBAET 3HAHUS W YMEHHUS YYAIIUXCA C YYETOM HUX
WHIUBUIYAIBHBIX OCOOEHHOCTEH.

1. Comepxxanue u oOBEM MaTepuana, MOJJICKAIIETO MPOBEPKE,
ompenensieTcss mporpammoii. [lpu mpoBepke ycBoeHHsI marepuaia HYKHO
BBISIBJIATh TOJHOTY, NMPOYHOCTh YCBOEHUS YUYalIUMUCS TEOPHUH U YMEHUS
MIPUMEHATH €€ Ha NMPAKTUKE B 3HAKOMBIX U HE3HAKOMBIX CHUTYaIIHsIX.

2. OcHOBHBIMH (popMaM¥ MPOBEPKU 3HAHUHM U YMEHUH ydamuxcs 1o
MaTeMaTHKe SIBJISIOTCS TMCbMEHHAasi KOHTPOJIbHAs paboTa U YCTHBIN onpoc.

[Ipu olleHKE NMHCHMEHHBIX M YCTHBIX OTBETOB YYMUTEIh B IEPBYIO
ouepellb YUUTHIBACT MOKa3aHHBbIE ydalluMUCAd 3HAHUS U yMmeHus. OlieHka
3aBHCHUT TaKXK€ OT HaU4Ms W XapakTepa NOTPelIHOCTEH, JOMyHICHHBIX
YUAIAMHCS.

3. Cpean TOTPEUTHOCTEH BBIACISIIOTCS OIMMOKKM W HEJOYETHI.
[TorpentHocTh cuMTaeTCsl OMMUOKON, €CITM OHA CBUIETEIHCTBYET O TOM, YTO
y‘I@HI/IK HE OBJaACclI OCHOBHBIMU 3HAHHUAIMHU, yMeHI/I}IMI/I, yKaSaHHBIMI/I B
nporpamme.

K HCAOYCTaM OTHOCATCA TMOrpCIIHOCTH, CBUACTCILCTBYIONIUEC O
HCAOCTATOYHO IIOJHOM WKW HCAOCTATOYHO IMPOYHOM YCBOCHHUHU OCHOBHBIX
3HAHUH W yMEHUHW WM 00 OTCYTCTBHUM 3HAHUH, HE CUHUTAIOUIUXCS B
nporpaMmme OCHOBHBIMH. HG,Z[O‘-IeTaMI/I TAKKC CYHUTAKOTCA: IMMOIrpCIIHOCTH,
KOTOpbl€ HE MPUBEIM K MCKAKEHUIO CMBICIA TOJIYYEHHOTO YYCHHUKOM
3aJlaHusl WIH CIIOco0a ero BBIMOJIHCHUS, HeaKKypaTHas 3amuch; HEOpEKHOE
BBITIOJTHEHUE YepTexkKa.

I'panuna mMexny ommOKamMu W HEIOYeTaMHU SIBISIETCSI B HEKOTOPOU
creneHu ycnoBHOU. [Ipy omHMX 00CTOATENHCTBAX JOMYIICHHAS YYAIIIMUCS
MOTPEIIHOCTh MOKET PAaCCMATPUBATHCS YUYHTENEM Kak OMMOKa, B JPyroe
BpeMs U MPHU APYTHX 00CTOATENHCTBAX — KaK HEJ0YeT.

4. 3al[aHI/I}I AJId YCTHOI'O U MUCbMCHHOTO OIIpOCa ydaluxcsa COCTOAT
N3 TCOPCTUUCCKUX BOIIPOCOB U 3aaa4.

OTBET Ha TEOPETUICCKHIA BOIIPOC CUUTACTCS OE3yNMPEUHBIM, €CIIH TI0
CBOEMY COJICPKAHHIO IMOJIHOCTHIO COOTBETCTBYET BOIPOCY, CONEPIKUT BCE
HEOOXOIUMBIE TeopeTHYecKkrne (PakThl M OOOCHOBAaHHBIC BBIBOJBI, a €rO
HN3JI0KCHUC U IITUCbMCHHAA 3aIIlMCh MAaTEMATUUYCCKU FpaMOTHBI " OTJIINYAKOTCA
MOCJICI0BATEILHOCTRIO U aKKYPATHOCTBIO.

Pemenue 3amaun cunraercst 6e3ynpeyHbIM, €CIIU MIPABUILHO BHIOpaH
CIOcO0 pemIeHusi, CaMO peIIeHHE COMPOBOXKIACTCA HEOOXOAUMBIMU
00BSICHEHUSIMH, BEPHO BBITIOJTHEHBI HYKHbIE BBIUMCIICHHS M IpeoOpa3oBaHus,
IIOJIy4YE€H BEPHBIN OTBET, ITOCJIEI0BATEIBLHO U AKKYPATHO 3a- [IMCAHO PEIICHUE.

5. OneHka OTBETa y4yallerocs mpv YCTHOM M MUCbMEHHOM OIPOCE

HpOBOI[I/ITCH 110 HHTH6&HHBHOI>'I CUCTEMCEC, T. €. 3a OTBET BBLICTABJIACTCA OJHA

U3 OTMETOK: 2 (HEYIOBJIETBOPUTENIHbHO), 3 (yHAOBJIETBOPUTEILHO), 4
(xopor1i10), 5 (OTIAUYHO).



6. Yuutenb MOXET MOBBICUTH OTMETKY 32 OPUTMHAJIBHBIA OTBET Ha
BOIIPOC WJIM OPUTHMHAJIBHOE pEIICHHE 3a/lauM, KOTOPbhIE CBUIETEIbCTBYIOT O
BBICOKOM MAaTeMaTHYECKOM pa3BUTHHM YYaIIerocs; 3a peuieHue Oolee
CIIO)KHOW 3a/layll WJIM OTBET Ha 0oJiee CIOXKHBIM BOIPOC, MPEASIOKEHHBIE
ydaleMycs JOMOJHUTENbHO TOCIIE BHITOJIHEHUS UM 3aJaHu .

Kpurepum ommodox

K rpy0biM ommOkaM OTHOCSTCS OMIMOKH, KOTOphIe OOHAPYKHUBAIOT
HE3HAHHWE yJalmuMmucs (opMys, MpaBHJ, OCHOBHBIX CBOMCTB, TEOpEM U
HEYMEHHE WX TPUMEHATHh, HE3HaHWE TPUEMOB pEIICHHS  3ajad,
paccMaTpUBaeMbIX B y4eOHUKAX, a TaKXKe BBIYUCIUTEIbHBIC OIIMOKHU, €CITU
OHH HE SIBIISIOTCS OITUCKOMH;

K Herpy0bIM ommdkam OTHOCSITCS: TIOTEPs] KOPHS UM COXPAHECHUE B
OTBETE MOCTOPOHHETO KOPHS; OTOpackiBaHne 0€3 00BICHEHU OTHOTO U3 HUX
1 PaBHO3HAYHBIC UM;

K Hemoyeram OTHOCSITCS: HEpaIMOHAIBHOE pPEIICHUE, OIKCKH,
HEJIOCTAaTOYHOCTh WJIM OTCYTCTBHE IMOSCHEHHI, 000OCHOBAHUH B PEIICHUSIX

OHeHKa YCTHBIX OTBETOB YHAalIIUXCH

OTBET OICHUBACTCS OTMETKOM «5», €ClTM YYCHHK: TOJHO PACKPBLT
CoJiep)KaHuEe MaTepuajga B 00beMe, NPEIyCMOTPEHHOM MPOrpaMMO |
y4eOHUKOM,

U3JI0KWJI MaTepuas TPaMOTHBIM SI3bIKOM B OIPEIEICHHON JJOTHYeCKON
MOCJIeI0BATEIbHOCTH, TOYHO UCIOJIb3YysSd MaTeMaTUHYECKYIO0 TEPMUHOJIOTHIO U
CUMBOJIUKY;

NPaBUJIBHO BHITIOJIHUI PUCYHKH, YEPTEXHU, IPa(UKH, COMYTCTBYIOIIHE
OTBETY;

[OKa3aJl YyMEHHE WIIIIOCTPUPOBATh TEOPETUYECKUE IOJIOKEHUS
KOHKPETHBIMU IIpUMEpaMH, IMPUMEHATh HUX B HOBOWM CHUTYyallUd IIpH
BBIITOJIHEHUH IIPAKTUYECKOTO 3a1aHHUS;

IIPOJIEMOHCTPUPOBAIl YCBOCHUE PaHEE U3YUYEHHBIX COIYTCTBYIOLIUX
BOIPOCOB, C(OPMHPOBAHHOCTh M YCTOHYMBOCTb HCIIOJIB3YEMBIX TPH
0TpaboTKe yMEHU U HaBBIKOB;

OTBEUaJl CaMOCTOATCIBHO 0O¢3 HaBOOANIUX BOIIPOCOB YUHUTCIIA.
Bo3MOXHEI oaHa - JABE€ HETOYHOCTH IIPU OCBCIICHHU BTOPOCTCIICHHBIX
BOIIPOCOB WJIM B BBIKJIAAKAX, KOTOPbLIC YYCHUK JICTKO HWCIpaBHII 110
3aMCUYAHUIO YUUTCIIA.

OTBeT OlICHUBAETCA OTMETKON «4», ecliu OH YAOBJIETBOPSET B
OCHOBHOM TpeOOBAaHMSIM Ha OLEHKY «5», HO MPU ITOM HMEET OJWH W3
HEJ0CTaTKOB:

B H3JIOKCHUU JOMYHICHBI HeOOoIbIINe HpOGGHH, HC HCKa3uBIIUC
MaTEMaTUYCCKOC COACPKaAaHUEC OTBCTA;

AOMYHICHBI OJWH — JBa HCAO0YCTA IMPU OCBCIICHUHU OCHOBHOTO
COACPIKaHUA OTBCTA, UCITPABJICHHBIC 110 3aMCYAHUIO YUUTCIIA;

JOTYIIEHbI OomuOKa Win 0oyiee NBYX HEIOUYETOB IPH OCBEIICHUU
BTOPOCTETICHHBIX BOIPOCOB WJIM B BBIKJIAJKaX, JIETKO HCIpaBICHHBIE IO
3aMEYAHHIO YUUTEIIS.

OtMeTKa «3» CTaBUTCS B CIEAYIOIINX CIy4asx:
HEIOJIHO WIX HETIOCIEA0BATEIBHO PACKPBITO COEpKAHUE MaTepuraa,



HO TOKa3aHo 00Illee MOHUMaHNE BOMPOCca U MPOACMOHCTPUPOBAHBI YMEHUS,
JOCTATOYHBIC IS JAJIbHEHIIEro YCBOSHHUS IPOrPaMMHOTO MaTepuaja
(ompenenennble  «TpeboBaHUSIMH K  MATEeMAaTHYECKOH  MOJTOTOBKE
YYAITUXCSA»);

UMENHCh 3aTPYAHCHUS WU JOMYIICHb OIIMOKKA B ONpPEISICHUN
MOHATHIA, WCIIOJIb30BAHUH MaTeMaTHYCCKOW TEPMHUHOJIOTHH, YepTexKax,
BBIKJIQJIKaX, WCIPABICHHBIE TIOCIE HECKOJBKUX HABOJSIINX BOIPOCOB
VUUTEJIS;

YYEHHK HE CIIPABUJICS C IPUMEHEHUEM TEOPUH B HOBOW CUTYALIUU IIpU
BBINOJIHEHUH TPAKTUYECKOT0 33aHHUs1, HO BBITIOJIHUII 331aHUs 0053aTEIbHOTO
YPOBHS CJIIOKHOCTH 110 JAHHOU TEME;

NPy 3HAHUM TEOPETUYECKOr0 MaTepualia BbISABICHA HEAOCTATOYHAS
c(OpMUPOBAHHOCTH OCHOBHBIX YMEHUI U HaBBIKOB.

OTMeTKa «2» CTaBUTCS B CIACAYIOMIMX CIy4asx:
HE PacKPBITO OCHOBHOE COJIepKaHHEe yueOHOr0o MaTepHana;

oOHapy>KeHO HE3HaHWE WJIM HENMOHWMAaHHE YUYECHHUKOM OOJIbINEH WIIH
Han0oJiee BAXKHOW YacTH y4eOHOTO MaTepuana;

JOTIYIIEHbI OMIMOKHM B OMPEACIICHUU MOHSATHH, MPH KCIOJIb30BAHUN
MaTEeMaTHYeCKONH TEPMHUHOJIOTUH, B PUCYHKaX, YepTEkKax WU rpadukax, B
BBIKJIaJIKaX, KOTOpPbIE HE UCIHpPaBJICHbl MOCJIE€ HECKOJbKHX HABOISIINX
BOIIPOCOB YUHTEJIS.

OneHka MMCbMEHHBIX PadoT yYaluxcs
OTMeTKa «5» CTaBUTCS, €CITU: pPabOTa BHITIOJHEHA MOJTHOCTHIO;

B JIOTHYECKUX PACCYKICHUSIX 1 000CHOBAHWH PEIICHHS HET MPOOEIIOB
# OIIHNOOK;

B pEIICHMM HET MaTeMaTHYeCKUX OIIMOOK (BO3MOXKHA OJHA
HETOYHOCTh, OINCKA, HE SBIAIOUIAsCA CIEACTBUEM HE3HaHMUS WU
HETMOHUMAaHHUs y4eOHOro MaTepHaa).

OTMeTKa «4» CTaBUTCS, €CIIU:

paboTa BBHITIOJIHEHA TOJIHOCTHIO, HO OOOCHOBAHHUS IIAaroB PEIICHUS
HEJOCTAaTOYHBI (€CIM yMEHHE OOOCHOBBIBATH PACCYXKICHHUS HE SBISIIOCH
CHeIUaIbHbIM 00BEKTOM ITPOBEPKH);

JIOMyIIeHa OfHa OmMOKa WM JBa-TPU HEJOYeTa B BBIKJIAJKAX,
PHUCYHKaX, yepTekax WiIn rpadukax (eciau 3TU BHIbI pabOTHl HE SBISUIUCH
CIeLUalIbHBIM O0BEKTOM IPOBEPKH).

O1MeTKa «3» CTaBUTCS, ECIIN:

JOTYIIEHbI 00Jiee OHOU OMMOKU WM O0Jiee IBYX-TPEX HEIOYETOB B
BBIKJIQJIKaX, YUePTEKAX W TpaduKax, HO yJaluiics BiIaieeT 00s3aTeIbHBIMU
YMEHUSIMH I10 IIPOBEPSIEMOU TEME.

OTMeTKa «2» CTaBUTCS, ECIIU:

JOMYIICHBI CYIIICCTBCHHBIC OI_HI/I6KI/I, IIOKa3aBIIMUEC, YTO yan[HﬁCH HC
BJIaaCCT 00s13aTeIbHBIMU YMCHUAMU I10 I[aHHOﬁ TEMe B ITOJTHOMN MEpe.

OuneHkKa TeCTOBBIX PadoT y4yaluxcs

OtMmeTka «5» cTaBUTCS, €CIU: ydaluiics BeIMoaHWI BepHo 90-100%
paboThI

OT1meTKka «4» CTaBUTCS, €CIIM: yJaluiicss BepHO BoITTONHIIT 70-89%



paboThI

OT1meTKka «3» CTaBUTCS, €CIIM: YJalIuiicss BepHO BhITTOTHIIT 50-69%
paboThI

OTmeTKa «2» CTaBUTCS, €CNM: ydaliuiics BeimosHWI MeHee 50%
paboThl

Kpurepun onmeHKH NPOEKTHOH JesiTeIbHOCTH (MpoekT).OuneHka
MPOEKTA

OTMeTKa «5»
1. TIpaBUIBHO MOHSTHI 1ENTb, 334K BBHITIOTHEHUS TPOCKTA.

2. CoOnrofieHa TEXHOJIOTHS MCIOJIHEHHSI TIPOEKTa, BBIICPIKAHBI
COOTBETCTBYIOIIIHE JTAITHI.

3. IIpoekT ohopMIIeH B COOTBETCTBUHU C TPEOOBAHUSIMH.
4. TlposBieHbI TBOPYECTBO, MHUIIMATUBA.

5. IlpenbaBneHHbId OPOMYKT AEATEIBHOCTH OTIMYACTCA BBICOKHM
Ka4u€CTBOM HCIIOJIHCHMHS, COOTBeTCTByeT SaHBHeHHOﬁ TEMC.

OTMeTKa «4»
1. TIpaBUIBLHO MOHATHI 1IEJTb, 334K BBINOJIHEHUS IPOEKTA.

2. CobmrozieHa TEXHOJIOTHS UCIIOTHEHUS MTPOEKTa, ATAMbl,  HO
JIOTYIIIEHbI HE3HAUYNTEIbHBIE OITNOKU, HETOUHOCTH B O()OPMIICHHH.

3. IIposiBIeHO TBOPYECTBO.

4. Hpe[[’b}IBJICHHblﬁ NPOAYKT HACATCIBHOCTHU OTINYACTCA BBICOKUM
KauCeCTBOM HUCITIOJIHCHUA, COOTBECTCTBYCT 3asBIICHHOMN TEMe.

OTMeTKa «3»
1. HpaBI/IJIbHO IIOHATHI IEJIb, 3a1a4U BBIITIOJITHCHUA HpOGKTa.

2. CobmoieHa TEXHOJIOTUS BBIIOJHEHUS MPOEKTa, HO uMeroTcest 1-2
OIMOKH B ATamax Wiud B 0pOPMIICHUH.

3. CaMOCTOSITENBHOCTD NPOSIBIIEHA HA HEJOCTATOYHOM YPOBHE.

OTMeTKa «2»

[IpoeKkT He BBINOIHEH WM HE 3aBepIIeH



IIpuaoxenne 3

KoHTposibHO-u3MepHuTeIbHbIE MATEPUAJIBI

OcHoBHast 1enb pPabOTHl — 3aUKCHPOBATH YPOBEHb JOCTHIKCHHS IIKOJbHUKAMU
IUIAHUPYEMBIX  PE3yJIbTaTOB,  pa3pabOTaHHBIX HAa  OCHOBe  DedepanbHoco
20CY0apCmeeHH020 CMAaHOApma 0CHOBHO20 0bue20 0OpPa308aHusl.

CIIEHUOUKALMSA
JUArHOCTHYECKOHN pabOThI IT0 MAaTEeMAaTHKE
s obyqaromuxcs 8-9 kiaccos

1. Hasnayenne quarHoCcTHYECKOH paOOThI

Jlnaraoctuueckue (KOHTPOJIbHBIE) paOOTHI MPOBOSATCS B T€UECHUE YIEOHOTO TO/Ia C IEJIbI0
oTpesieNieHus] ypOBHS MOATOTOBKH o0y4arormuxcs 10 kiacca B paMkax BHYTPEHHET'0 MOHUTOPHHTA
JOCTIDKCHUH TUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS OCHOBHOW 00pa3oBaTEbHONW MPOTPaMMBI
OCHOBHOT'0O 00111er0 00pa3oBaHus.

[Ipennaraemass  pabora  mpeamonaraeT  BKIIOUEHHWE  33laHUil  MPEIMETHOTO,
METANPEMETHOTO U JIMYHOCTHOTO TUIaHa, 9TO MO3BOJISET OTCIEIUTh CHOPMUPOBAHHOCTD YY1y

YYaIIUXCA.

2. YcaoBusa IIPOBCACHUA U BPEM BHIIIOJTHCHUA JTUArHOCTHUECKOM DaGOTBI
Hcnonb3oBanue JOMOJIHUTCIIBHBIX U CIIPABOYHBIX MATCPUAJIOB HC ITPEAYCMATPUBACTCA.
JuarHoctuueckass paboTa COCTOMT W3 2 dYacTed: MPUMEPOB U 3a7ad IO MPAKTHICCKON
MaTeMaTHUukKe.

BrimmonHaTe 3alaHuA HYXXHO B TOM HOPAAKC, B KOTOPOM OHHU [JaHBI. I[JBI S3KOHOMHH

BPEMEHU MOKHO IIPOITYCKaTh T€ 3a/laHMsl, KOTOPbIE HE YJAETCs BBIIOJHUTH Cpa3y, U MEPEUTH K

cienytoniemy. Ecnu mocne BbIMONMHEHUS! Bcell pabOTHl OCTaHETCsl BpeMs, MOXKHO BEPHYThCS K

NPOMYIIEHHBIM 3a1aHusAM. Hy)KHO 1mocTapaThcsi BBITOIHUTD KaK MOKHO OOJIbIIE 3a1aHUH.

3. PacupeneneHue 3aJaHui JUarHOCTHYECKOM pabOThI 10 COIEPIKAHUIO M TPOBEPSAEMBIM YMEHHUAM
Jlmarnoctuueckas paboTa Mmo3BOJSET OIICHUTH CTEIIEHb OCBOSHUS y4eOHOro MaTepuraa mo

MaTeMaTHKe.

KoHTpoJibHO-U3MepHuTe/IbHbIe MaTePUAJIbI

KonTposbHbie padoThl 1J11 7 KJacca:

BxoaHasi KOHTPOJIbHASL padoTa 10 MaTeMaTHKe
Bapuanr 1
1. Brerunciure:

2)-28+20:(4); 6)48 637+48-363 ) (3+3) 1-—18

2. Pemure 3amaun.



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

0) Haiinure uncino, 60 % xoroporo paBHbI 33.

B) U3 pyxbs caenanu 40 BBICTPENOB, TP 3TOM ObUI0 4 mpoMaxa. OnpeaenuTe IpoIeHT
MONaJaHUM.

3. Pemnte ypaBHeHUe
15-2(x—-2)=22 +x.

4. Benocunenuct exai 1o I0CCe O CKOPOCThIO 16 KM/4, a ocTaBIIEICS MYTh 110 MPOCETOYHON
Jlopore co CKopocThio 8 km/4. Beck myTh coctaBuil 64 kM. CKOJIBKO MUHYT BEJIOCUIIEAUCT
3aTpaTui Ha MyTh 10 LIOCCE, €CIIU M0 MPOCETOYHOM fopore oH exan Ha 30 MUHYT JOJIbIIE, YeM
1o mocce?

5. CTOpOHBI IPSMOYTOIFHUKA OTHOCSTCS Kak 2 K 6, a ero mepumeTtp paBeH 32 cM. Haiinure
IUIOHIA/Ib ATOTO MPSIMOYTOJIbHHKA.

Bapmuanr 2
1. Brruucnure:

1 1 2
a) 30 +20: (=5);  6)3,9- 4,58 +3,9 - 5.42; 3)15-(Z+§)—1,21.

2. Pemre 3amaqn.

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

0) Haiinure uncino, 40 % xotoporo paBHbI 46.

B) U3 200 kapTHH, IpeACTaBICHHBIX Ha BEpHUCAXE, ObLIH KyruieHbl 160. CKOJIBKO MPOIIEHTOB
OT IPECTABICHHBIX HA BEPHUCAXKE KAPTUH COCTABUIIO KOJIUYECTBO OCTABLINXCS?

3. Pemite ypaBHeHUE
10-3(x—-3)=27 +x.

4. U3 nocénka B roposi, paccTosiHuEe Mexay KOoTopsiMu 240 KM, Belexall MOTOLUKIUCT. CHavana
OH €XaJI 10 MPOCETOYHON Jopore co CKopocThio 40 KM/4, a 3aTeM 10 LI0CCE CO CKOPOCThI0 60
KM/4. CKOJIbKO MUHYT MOTOLMKIIMCT €XaJ MO IOCCE, €CIU 110 MPOCEIOYHOM Topore OH exall Ha
30 MUHYT J10JIBLIE, YEM T10 TI0CCE?

S. JImuHBI CTOPOH MPSIMOYTOJIBHUKA OTHOCSTCS Kak 3 k 6, a mepumeTp paBeH 54 cM. Haiinure
IUIOIIAb 3TOTO MPSIMOYTOJIbHUKA.

KonTpoubHnas padora Ne 2 no teme « PannonajibHbIe Yncaa»

Bapuanr 1 Nel. BrinonHuTe neicTBUS:



1)-6,1-25; 2)-141,68:(-4,6); 3)-

1 5 7 3
1—:(-5—); H1— -(=3-).
1 ( 7 ) ) 5 ( 2 )
Ne2.BriHecure 001l MHOKUATEID 3a
CKOOKH:
1) -6mn + Tnp;
3) 15abx — 20x.

2)4k —4q + 4,

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

Ned4. Pemnte ypaBHEHHE:

1 5
H-54:x=-1,8;, 2) §x=—g; 3) x(x +

6,1)(4,7-x)=0.

NeS. Ynpocrture Belpaxkenue: —4(2,3x — 3)
—(5-2,6x) + 3(0,6x — 2) ¥ BEIYUCIIUTE €T0

3HAUEHUE MpU X = —.

12
Ne6*.Haiinute 3HaueHue BoipaxeHus 4(Sx —
3y) —6(3x-y), ecu 3y —x =—2,1.

Bapmuanr 2

Nel. BeinmonHuTe neficTBUS:
1)2,1-(-3,8); 2)-225,12:(-5,6); 3)

1 5 1 7
-1— :5—; 4H1 (=2—).
) ( 16)

11
14 7 13
Ne2.BriHecure 001l MHOKUATEID 3a
CKOOKH:
1) 4xy + 9yz;
3) 6x — 9xyz.

2)Tb-"Tc+T7,

Ne3.Ynpocture BblpaxkeHHE:
1) -1,7x - (-5b); 2)—4a—13b + 5a +
18b; 3)b+3(2-b)— (14 - D).

Ned4. Pemnte ypaBHEHHE:
1 2
H-72:x=-1,2; 2) gx:—;; 3) x(x +

4,3)(1,8 —x) =0.

NeS. Vrpocrture Belpaxkenue: —3(1,2x — 2) —
(4 — 4,6x) + 6(0,2x — 1) ¥ BEIYUCIIUTE €O
15

3HAYCHHUE TIPU X = ——.
22

Ne6* Haiinute 3HaueHne BeIpakeHus 2(4a +
3b) —3(2a + 6b), eciu 6b — a =-1,9.

KonTpoubHas pabora Ne 3 mo Treme «Anredpandeckue BbIpaKeHUs»

Bapuanr 1

* 1. Haiinure 3Ha4eHHE BBIPAXKCHUS
6x - 8y, mpu x = 2/3,y: 5/8.

* 2. CpaBHUTE 3HAUYECHUS BBIPAKECHUU
-0,8x-1u0,8x- 1 npu x = 6.

* 3. Ynpocture BbIpaKeHHE:

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

B) 14x - (x- 1)+ (2x + 6).
4. YIpoCcTUTE BBIPAKEHUE U HAUIUTE
€ro 3HaueHHeE:
-4 (2,5a-1,5) +5,5a -8,
npu a = - 2/9.
5. U3 paByx ropomoB, paccTOsHUE
MEXIYy KOTOPBIMH S KM, OJHOBPEMEHHO

HaBCTpedy APYr APYry BbIEXalIM JIETKOBOH



aBTOMO6I/IHB U TPY30BUK U BCTPCTHIIHUCH
yepes ¢ 4. CKOpOCTh JIETKOBOTO aBTOMOOMIIS
v KM/4. Haiiaute CKOpOCTb TIpy30BHKA.
OtBeThTE Ha BoOMpOC 3a1auu, ecinu s = 200, ¢
=2,v=060.

6. Packpoiite ckoOku:

3x-(Bx-Bx-1)).

Bapmuanr 2

* 1. Haiigute 3HaYeHUE BBIPAXKEHUS
16a + 2y, mpua=1/8,y=-1/6.

* 2. CpaBHUTE 3HAUEHUS BBIPAKECHUN
2+03au2-03a,npua=-9.

* 3. Yopoctute BeIpakeHue:

a)Sa+7b-2a-8b;06)3 (4x +2)-5;
B) 20b - (b - 3) + (3b - 10).

4. YpocTuTe BhIpaXXE€HUE U HAUTE
€ro 3Ha4YCHHE:

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

5. 3 nByx ropo/ioB OJHOBPEMEHHO
HaBCTpeYy APYT APYTY BhIEXaJIH aBTOMOOWIIH
U MOTOLMKI W BCTPETWIUCh dYepe3 [ .
Haitpure paccrosHue wMexay Tropoaamy,
€CIM CKOPOCTh aBTOMOOWJISI Vi KM/4, a
CKOpPOCTbh MOTOIMKJIA V2 KM/4. OTBEThTE HA
BOMpOC 3a1auu, ecnu: = 3, vi = 80, v2 = 60.

6. Packpoiite ckoOku:

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



KonTpoubHnas padora Ne 4 no treme «/IuHeliHbIe ypaBHEeHUS»

Bapuanr 1
® 1. Pemute ypaBHEHHE:
1
a) —x=12;
3 +2,5;
0) 6x - 10,2 = 0;
=45.

e 2. TaHd B LIKOJIy CHayaJia €leT Ha
aBToOyce, a MOTOM WHJAET TeEmKOM. Bcs
Jopora y Hee 3aHumaeT 26 muH. et ona Ha
6 MUH JoJbIlle, Ye€M eIeT Ha aBToOyce.
CKOJIbKO MUHYT OHa €/IeT Ha aBTo0yce?

3. B aByx capasix CIIOXEHO CEHO,
npu4YeM B IEPBOM capae ceHa B 3 paza
Oombiie, yem Bo BTopoM. [locne Toro xak u3
nepBoro capas yesyu 20 T ceHa, a BO BTOpOil
npuse3nu 10 T, B 000X capasx CeHa CTajo
nopoBHY. CKOJIBKO BCEro TOHH ceHa ObLIO B
JIBYX capasx NepBOHAYAIBHO?

4. Pemute ypaBHEHUE

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

B) Sx-4,5=3x

r) 2x - (6x - 5)

Bapuanr 2

* 1. Pemure ypaBHEHHE:

1 B) 6x - 0,8 =
a) —x=18;
6 3x +2,2;
0) 7x+11,9= 1) 5x - (Tx +
0; 7)=09.

* 2. Yacts nytu B 600 kM Typucr
MpOJIeTEN Ha caMoJjieTe, a YacTh Mmpoexai Ha
aBToOyce. Ha camosnere oH npozenan nyTh, B
9 pa3 Gonpmuii, yem Ha aBToOyce. CKOIBKO
KAJIOMETPOB TYpPHUCT IIpoexai Ha aBTodyce?

3. Ha ogHOM y4acTke ObUIO B 5 pa3
0oJbIIe CaXEHILIEB CMOPOJMHBI, 4YeM Ha
npyrom. Ilocie Toro kak ¢ nepBoro yyacrtka
yBe3nu 50 cakeHIEB, a Ha BTOPOl ocaauin
emie 90, Ha 000UX ydacTKaxX CaXEHIIEB CTaJIOo
nopoBHY. CKOJIBKO BCETO CaKEHIIEB OBLJIO HA
JIByX y4acTKax epBOHAYaIbHO?

4. Pemute ypaBHEHHE

6x-(2x-5)=22x+4).



KonTpouabsnas padora Ne 5 no teme «Koopaunartsl u rpaguxu. @PyHkuumn»



Bapmuanr 1

* 1. ®dynknus 3agana popmysoi y = 6x + 19. Onpenenurte: a) 3Ha4eHue y, ecnu x = 0,5; 0) 3HaUeHUE X, IPU KOTOPOM ) = 1; B) IPOXOAUT JIU TpaduK
¢ynkuum uepes Touky 4 (-2; 7).

* 2. a) [loctpoiite rpaduk ¢pyHKMu y = 2x - 4.

0) YkaxxuTe ¢ HIOMOIIBIO TpaduKa, 4eMy paBHO 3HAUeHHUE y, Ipu x = 1,5.

* 3. B ogHOI 1 TO¥ e cucTeMe KOOpAMHAT OoCTpoiiTe rpaduku GyHKIHMA: a) y = -2X; 0) y = 3.

4. Haiinute KOOpIMHATHI TOUKU TiepecedeHust rpagukoB GyHKImiA y=47x - 37 uy = -13x + 23.

5. 3apaiite popMynoi TUHEHHYIO QYHKIHIO, TpaduK KOTOPOH mapayljielieH NpsiMoi y = 3x - 7 1 TPOXOJAUT Yepe3 Hadaio KOOPIMHAT.



Bapuanr 2
* 1. ®ynkuus 3agana popmynoit y = 4x - 30. Onpenenure:
a) 3HAYCHHE ), €CU X = -2,5; 0) 3HaUYCeHHE X, IPH KOTOPOM ) = -6; B) IpOXOAUT Ji1 Tpaduk GyHKIUN yepe3 Touky B (7; -3).
* 2. a) [loctpoiite rpaduk GyHkmun y = -3x + 3.
0) YkaxxuTe ¢ ToMOIIbIo Tpaduka, Py KaKoM 3HAYEHUH X 3HAYEHHUE ) PaBHO 6.
* 3. B oz1HOI1 1 TO¥ ke cucTeMe KOOpAMHAT MocTpoiTe rpaduku ¢pyHkumid: a) y = 0,5x; 6) y = -4.
4. HaiiuTe KOOpAMHATHI TOYKH IepecedeHus rpadukoB GyHKIwmi y=-38x + 15uy = -21x - 36.
5. 3amaiite popmynoil muHelHy0 QyHKIHUIO, rpaduK KOTOPOH MapauieseH NpsMoil y = -5x + 8 1 MpOXOAUT Yepe3 Hayalo Ko



HroroBas koHTposibHAs paboTa 10 MaTeMaTuKe B 7 Kiacce
B ¢popme BIIP

Bapuanr 1
HNHCcTpyKIMSA M0 BBHINOJHEHUIO PadoThI

Ha Bemosnenne pabotsl mo matematuke naércs 40 munyT. PabGorta copepxut 7 3aqaHuii.
B 3alaHUAX, ITOCJIC KOTOpBIX C€CTh I10JI€ CO CJIOBOM «OTBeT», 3aIllUIInUTEC OTBECT B yKaSaHHOM MECTC.
B 3alaHUAX, ITOCJIC KOTOpBIX C€CThb I10JI€ CO CJIOBAMU «PGI_HCHI/IC» nu <<OTB€T>>, 3aIlIUIIINUTC pemeHHe " OTBCT B yKaBaHHOM MCECTC.

Ecnu Bbl XO0THTE H3MEHUTH OTBET, 3aYEPKHUTE €TI0 U 3AIMUILINATE PSAIOM JIPYTOM.
[Tpu BbImonHEHNH PabOTHI MOXKHO T0JIb30BAaThCS TAOMUIEH KBAaApaTOB JBY3HAYHBIX YHCEJ. 3alpemieHo MOoJb30BaThCs yuyeOHMKaMH, pabounMu

TETPAAMH, CIIPABOYHUKAMH, KAJTbKYIISITOPOM.
[Tpr HEOOXOTUMOCTH MOYKHO TI0JIb30BATHCS YEPHOBHKOM. 3aITMCH B YSPHOBUKE MTPOBEPATHCS M OIICHUBATHLCS HE OYIYT.
CoBeTyeM BBINOJHATH 33/1aHKUSI B TOM NOPSAJIKE, B KOTOPOM OHM JaHbl. [[J1s1 S)KOHOMUU BpEMEHU TMPOIMYyCKalTe 3ajaHue, KOTopoe He yaacrcs
BBITIOJIHUTH CPa3y, M MMEPeXoauTe K clieayromeMy. [TocTtapaiiTech BBITOJHATH KaK MOXHO OOJIbIIIE 33 JaHUH.
3amganus Nel-2, 4-6 oneruBarorcd B 1 6aiut, Ne3— 2 0ayuta, Ne7 — 3 Gasuia.

OyeHKa «2» «3» «4» «5»
6annel 0-4 5-6 7-8 9-10
Kenaem ycnexa!

3 (3% )°-3°
HaI/II[I/ITe S3HAYCHUC BBIPAXKCHUA: — - .
322

OTBeT

@ Pemure ypaBHenue 2 + 3x = —2x — 13



OTBeT

1
Haiiute 3Hauenue Boipakenus (4 —y)2 —y(y+ 1) npuy = — 5

PelueHne:

Onpenenure, npuHauIexKUT U Touka A(-35; 76) rpaduky y=-2x+6

IIpounTaiite TekcT

K mpém uacam ons 25 aszycma 6030yx npoepencs 0o +27°C, a 3amem memnepamypa Havana 6biCmpo CHUNCAMbCA U 34 MPU Yaca ONYCMUIACh Ha



9 epaodycos. [losesino eeuepheil npoxnaoou. Temnepamypa onyckaniacy 8cé€ meodiennee, U K 0eGamu yacam eedepa 8030yx ocmuli 00 15°. K
NOLYHOYU HEOHCUOAHHO NOmMeNnieNo Ha 3 2padyca, HO 6emep CHO8A CMEHUN Hanpagienue, U K 3 4acam Houu memMnepamypa 6030yxa onycmuiacs 00
12 epadycos, a k 6ocxo0y (6 6 uacoe ympa) noxonodano ewé na 3 epadyca. Kozoa pacceeno, 6030yx cnoséa Hauan npocpesamuvcsl, HO MaKou Hcapbul,
KaK HakaHyHe, 26 agesycma yoice He CIYUUNIOCH: 8 NOJIOeHb OblLI0 NACMYPHO, U mepmomempsl nokasvieanu éceeo 15°C, a ¢ 15:00 memnepamypa
okazanacs Ha 6 2padycos Hudice, Yem 8 IMO JHce 8pemMs HaAKAHYHe.

[To onmcanuio MOCTPONTE CXEeMATHYHO Tparik U3MEHEHUS TEMIIEpaTyphl B TeueHue cyTok ¢ 15:00
25 aBrycta no 15:00 26 aBrycra.

Temneparypa, C°

30 25 aBrycra 26 aBrycra

@ 24 1 1 1 1 1 1
s L L R L
6 | | | o |

15:00 18:00 21:00 00:00 03:00 06:00 09:00 12:00 15:00  Bpems, u 8 (7-9%)(9x+7)
’ bINO/IHATE YMHOXeHMe: (7-9x)(9x+7).

OTBeT
2x —y =17,

PewwnTte CNCTtemy ypaBHeHuu { x + y = 5.




KonTtpoabHbie pa6oTsl s 8 ki1acca

BxoaHnasi KOHTpPo/IbHAs padoTa Mo MaTeMaTHKe J1JIsl yYalIuXcs
8 kaacca.

Bapmuanr 1
Yactp 1
1. Haiinure 3nauenue Beipaxenns 0,9 - (-10)% — 120.

2. Pemite ypaBHEHUE: % + g =4.

3. Ynpocture Boipaxkenue: (2a°b’)>.
4. Yrpocrure Beipaxenue: (b — 8)? + 16b.
5. IIpeacTaBbTe B BHI€ MHOTOYJIEHA CTAHAAPTHOTO BUJIA MPOU3BEICHHE (2X + (x? - 4x).

6. B Tabmmie maHbl pe3ynbTaThl 3a0era MalbuMKOB 8 Kiacca Ha auctadmuio 60 m. 3auér
BBICTABJISIETCA MPU YCIIOBUHM, YTO MOKa3aH pe3ynbTar He xyxke 10,5 c.

1) Tompko 1 2)
Homep mopoxia I I 1 v toupko I 3) I, III 4)
Bpema (B cekyHmax) 104 10,6 10,1 11,0 II, V.
7. YCTaHOBHUTE COOTBETCTBUE MEXKY rpadukamMu G yHKIIHHA
1 GOopMyIIaMu, KOTOpPBIE UX 33JJaf0T.
THEH N
EE RN Ewe N TS 7
, HH NT A
H TS i 6.5 ) =1 E Y L _1_|_17[ =]
A) 1 lof { [ [[[fx 2 A I Ed
N A
N H n : = L//" ]
= E B R SR W L {| L Zjii |
D y=x+2 2)y=-2 3) y=x-2 4) y=-2x.

8. Ykaxute B 0TBETE HOMEpA BEPHBIX YTBEPKACHUM.

1) Cymma yrioB paBHOOEIPEHHOr0 TpeyroiabHuKa pasHa 180°.
2) KacaTenpHas K OKpYKHOCTHU IapajuleIbHA PaJuyCy, IPOBEIEHHOMY B TOUKY KacaHHsI.

3) CyMMa BepTUKaIbHbIX yrioB paHa 180°.

9. B TpeyronbHuKe oauH yroi pased 43°, a ipyroii yron pasen 98°. Haiinure Tperuii yron

TpeyrojabHuka. OTBET JalTe B rpaaycax.

Yacrtp 2
10. Pemure ypaBuenue (x -4)(3x—-9)=0.
12x-T7y =2,
11. Pemute cucreMy ypaBHEHMIA:
4x -5y =6.



12. TlpencraBpTe MHOTOUJICH a’ + ab — 5a— 5b B BuzC MIPOU3BEICHUS U HAlIUTE €T0 3HaYeHUE TIPH a
=5,6, b=1,4.

BapuaHT 2
Yactb 1

1. HalguTte 3HayeHue Bbipaxenua 80 + 0,9 - (-10)3.
X
2. PewuTe ypaBHeHue: 2 — 2 =—.

3. YnpocTtute BbipaxeHue: (3a’b!)°.
4. YnpoctuTe BblpaxeHue: (y + 7)% — 14y.
5. MpeacTasbTe B BUAE MHOTOYNEHa CTaHAaPTHOro BMaa npousseaeHme (3x + 1)(x2 — 5x).

6. B Tabnnue npueeaeHbl HopmaTuebl No bery Ha 60 m ana yyawmxcs 8 knacca. OueHuTe pesyabTaT
Ma/fibuMKa, NpobekaBLuero aTy ANUCTaHuMIo 3a 9,8 c.

MM anea HKEH Jles oo
Ormaexa «S» wdn “3In wim o “3In
Bpemsa cexyHIBI 8,5 92 10,0 9.4 10,0 10,5
1) otmeTka «5» 2) oTmeTKa «4» 3) otmeTka «3» 4) HopmaTuB He
BbIMO/IHEH

7. YCTaHOBUTE COOTBETCTBME MeXKAY rpadrKkammn GyHKUNII

n dopmynamu, KOTopble UX 3a43at0T.




8. Ykaxkute B 0TBETE HOMEpA BEPHBIX YTBEPKACHUN
1) [ns Toukw, jexained Ha OKPYKHOCTH, pAaCCTOSIHUE JI0 IIEHTPA OKPYKHOCTH PABHO paJnycCy.
2) CymMa OCTpBIX YIJIOB IIPIMOYTOILHOIO TpeyroybHuKa pasHa 90°,

3) Ecnu npu nepecedeHny JByX NPSMBIX TPETheil BHYTPEHHHE OJHOCTOPOHHHE yriibl paBHbl 90°, To

npsiMble TapasuieIbHbIE.

9. B Tpeyronbuuke oxuH yroa pased 79°, a npyroii yron pasen 97°. Haiinure Tperuii yron

TpeyroiabHuka. OTBET JalTe B rpajaycax.

Yactb 2
10. Pewwnte ypaBHeHue (x+2)(2x—4)=0.
. Sx=2y=1,
11. PewnTe cnuctemy ypaBHEHUMN:
15x -3y =-3.

12. MNpeactasbTe MHOroYNeH a2 + ab — 8a — 8b B BMAE Npou3BEeAEHMA U HANAMTE ero 3HaYeHne npu
a=2,7, b=1,3.



Kpurepun oneHuBaHNs KOHTPOJILHOM padoThI 110 MaTeMaTHKe B 8 KJacce.

Bpewms BoimonHeHus pabotsl — 40 MUHYT

- 32 BEpHOE pelIeHne KaKI0To 3a1anus yactu 1 — 1 6amr,

- 32 BEpHOE pPEIICHUE KAKIOT0 3a/laHus 4acTu 2 — 2 Oalia;

MaxkcuMaIbHOE KOJIMYECTBO 0aUIoB — 15.

Kpumepuu oyenusanus.

Pexomenoayuu no oyenusanuio KonmponvbHou pabomeol.

Bann 3a paboty MeHee 7 7-9° 10-12" 13-15"
OTtmeTka no 5 —
b6annbHoM 2 3 4 5
wKane

* - HOKHO GBITH 0653aTEILHO PEIICHO XOTS OBl OJHO 33IaHHE M0 TEOMETPHH.

Pexomenoayuu no oyenusanuro konmpoavhoi pabomoi yuawuxcs ¢ OB3.

bann 3a paboty MeHee 6 6-9 10-12 13-15
OTtmeTka no 5 —
6annbHOM 2 3 4 5
WwKane
OTBeThI K KOHTPOJILHOM padoTe.
Ne 1 2 3 4 5 7 8 9 | 10 11 12
3ajaHus
Bapuant 1 | -30 | 4,8 | 8a°b” | b%+64 | 2x>-7x*- 243 | 12 | 40 | £2 | (-0,6; | (a+b)(a-
-4x -2) |-8);-21,2
Bapuant 2 | -820 | 2,4 | 243a% | y*+49 3x°- 412 1 4;3 | (-1;-2) | (a+b)(a-
b» - 14x>-5x 390 -5);4,2




Banabl Kputepun onennBanusi BbinoJHeHust 3aganuii Nel( - Nel2
2 [Tomy4yeH BepHBINA OTBET.
1 Pemenue noBeseHo 10 KOHIIA, HO AOMYIEHAa OIIMOKA BEIYUCIUTENLHOTO XapakTepa
WM OMHCKA, ¢ €€ y4ETOM JallbHEHIINE 1T BHITIOTHEHBI BEPHO
0 PeuieHne HEBEPHO UM OTCYTCTBYET







KountpoabHnas padora Ne 2 no reme «KBagparabie kopHu. CTeneHu».

1 BapuaHT 2 BapuaHT
1). Beruncaure: 1). Beruncnure:
a).0 5W+ Jia4;  6). 2\/%— L 6).02J05) | a. %MH,S 036; 6).15- 7\/7 ). 2415)
2). HaiiquTe 3HaYeHUE BBIPAKCHUS: 2). HaitguTe 3HaueHME BHIPAKEHHUS:

a).+J0,25-64;  6).4/56 -14; a).4/0,36-25;  6).4/8-/18;

e).ﬁ; 2).4/3%.2° e).@; 2).42% .52
2 V3

3). Pemnre ypaBHeHue: 3). Pemnre ypaBHeHue:
a). x> =049; 6).x>’=10; ¢).x*’=-25 a). x> =0,64; 6).x’=17; 6).x=-36
4). YpocTuTe BbIpaXKEHHUE: 4). YopocTuTe BbhIpaxeHue:

a).x>\9x* , rme x > 0; a).y’4y® ,tney >0;

6).—562‘/%,I‘H€8<0. 0). 7a‘/16 rae a < 0.
8 a

5). YKaxuTe ABE NOCICA0BATCILHBIC NCCATUIHEIC 5). Ykaxure ABe MOCICA0BATCILHBIC ICCATHIHEIC
JIpoOH C OTHUM 3HAKOM TOCJIE 3aMsATON, MEXTY JIpOoOH C OJTHUM 3HAKOM TTOCJIE 3aMsTON, MEXKTY
KOTOPBIMH 3aKJIFOYEHO Yuciio v17 . KOTOPBIMH 3aKJII0OUEHO YUCIIO /38 .

6). Imeet nu kopHU ypaBHeHUE v x +1=07? 6). Imeet 1 KOpHU ypaBHEHHE v/ x —2 =17

KonTtpoabsHnas pabora Ne 3 no teme «Ajredpanueckasi 1poop»



1 sapuanm
1). Cokpatuth 1poOb:
14a‘s 3x y> -z’
a). —32, -3 , 68).
49a°¢6 x" +4x 2y+2z
2). [IpeacraBbTe B BUIIE ApOOH:
a).3x2—1+x—9; 6). 1 3 1 :
X 3x 2a—6 2a-+s
5 5¢—2
8). -
c+3 ¢ +3c
2 —_—
3). Haitnure 3HaueHue BhIpaXEHUS a4 75 _ a
a

npua =02, 6=-25.
4). YpocTuTe BbIpaXKEHHUE:
3 x+15 2

2 sapuanm

1). Cokpatuth 1poOb:

3 —_—
a).—39x2 yz; ._25)/ ; 6).—3? 3129
26x"y y =2y a —-b
2). [IpencraBbTe B BUuAE ApoOu:
_ _ 2
a).3 2a 1 ;z Y 1 :
2a a 3x+y 3x-y
4-3e6 3
8). — +
6" —26 6-2
x—6y’

3). Haitgute 3HaueHUE BBIPAXKEHUS

npux =-8,y=0,1.
4). YopocTtuTe BhIpaxeHue:
2 x+8 1

x—4 x2-16 x

2y

+3y




KoutpoabsHnas padora Ne 4 no teme «KBagpaTHble ypaBHeHHsI»

1 BapuaHT

1). Pemnre ypaBHeHue:
a). 2x°+7x — 9 = 0;

6). 3x° = 18x;

8). 100 x* — 16 = 0;

2). x> — 16x + 63 = 0.

2). Ilepumetp npsiMoyroJibHUKa paBeH 20
cm. Haitgure ero CTOpoHBI, €CJIM U3BECTHO,
YTO TUIOIIA/Ib MPSIMOYTOJIbHHUKA paBHA 24

2
M’

3). B ypaBuenuu x° + px — 18 = 0 onuH u3
KOpHe paBeH — 9. Haiigute npyroii KOpeHb
U K03 PuIMeHt p.

2 BapuaHT

1). Pemnre ypaBHeHue:
a). 3x°+13x - 10 = 0;
6). 2x* —3x = 0;

8). 16 x> = 49;

2). x> —2x-35=0.

2). IlepumeTp npsiMoyroJibHUKa paBeH 30
cm. Haitgure ero CTOpOHBI, €CJIM U3BECTHO,
YTO IUTONIA/Ib MPSMOYTOJIbHUKA paBHA 56

2
cm”.

3). B ypaBuenuu x° + 11x + ¢ = 0 ouH u3
KOpHeM paBeH — 7. Haiigute npyroii KOpeHb
¥ CBOOOJIHBIH YJIEH ¢.




Konrpoabsnas padora Ne S no reme «HepaBencrBa. CucreMbl ypaBHeHHi»

Bapmunanr 1
1. Pemnte HEpaBEHCTBO:
1
a)—x<95;
6
06)1-3x<0;

B)S5(y—1,2)-4,6 >3y + 1.

2. Pemmure cucteMy HEpaBEHCTB:
2x-3>0, 5 3-2x<1,
a
Tx+4>0; 1,6 +x<29.

+a

3
MCHBIIC COOTBCTCTBYIOIICTO 3HAYCHUSA

12—a
poou ?
P 2

3. Ilpu kakux a 3HAYECHHUE TPOOH

4. Haiinure 1enble peleHHs] CUCTEMBI
6-2x<3(x-1),
HEPaBEHCTB: N
6 - 5 > X.

5. Ilpu KakuX 3HAYEHUAX X UMEET CMBICIT

BbIpa)KEHUE V3x—=2++/6-x7

Bapmuanr 2
1. PemmTe HepaBEeHCTBO:

a)%xZZ; 0)2-7x>0;
B)6(y—1,5)—3,4>4y—24.

2. PemmTe cucremMy HEpaBEHCTB:

3x-5>1;
5 1,4+ x>1,5;
5-2x>2.

{4x—10 > 10,
a

3. Tlpu xakux b 3HaUeHUE APOOH

b+4
T MCHBIIC COOTBCTCTBYIOLICTO

5—2b?

3Ha4YeHUs APOOH

4. HaiiguTe 1enble pereHust CUCTEMbI

10—4x > 3(1-x),
HEpPaBEHCTB:

3542 <2n.
4

5. Ilpu Kakux 3HAYECHUSX @ UMEET

CMBICJT BBIPAXKCHUC

\/Sa—1+\/a+8?




HTorosasi KOHTpoJIbHASA padoTa

Bapmuanr 1

Yacts 1

1. Pemmure KBagpaTHOE ypaBHECHUE:
2x2—11x + 12 =0.
2. PemnTe HEpPaBEHCTBO
4(2x-1)-3(Bx +2)> 1.
3. Ympocture BbIpaKeHHE:

(5vV2 — V18)V2.

4. Ymupocrure Beipaxenue: (a )7 -a
Yacrs 2

5. Pemmute cucremy HepaBEHCTB
{26 —-x <25,
2x+7 < 13.

6. Pemute ypaBHEHUE:

5x=T7 4x-3
x=3 x

7. JlBa BemocurenucTa OJHOBPEMEHHO
OTIIPaBUIIMCH B 96-KUIIOMETPOBBII
npoOer. [lepBrIii exan co CKOPOCTHIO,
Ha 4 KM/4 OOJIBIICH, YeM CKOPOCTh
BTOPOTO, U MPUOBLT K puHMIITY Ha 4
yaca passbliie BToporo. Haiitu
CKOpPOCTH BEJIOCUIIE/IUCTA,
MPUILEIIETO K ((HHUITY TEPBBIM.

45

Bapuanr 2
Yacrs 1

1. PemmTe kBagpaTHOE ypaBHEHHUE:
5x2+8x-4=0.

2. PemnTe HEpPaBEHCTBO
9(x- 2)-3(2x +1) > 5x.

3. VYnpocturte BeIpaXeHUE:

(4V3 +
V27)V3

4. Ympoctute BoIpaxkeHne (x )
- 29
X~ 29,

_7.

Yacrtpb 2

5. Pemnre cucreMy HEpaBEHCTB
{15 —x <14,
4 — 2x<5.

X 3x+15
6. Pemmte ypaBHeHHE: —— + 0.

x—5 | x2—25
7. JlBa BenmocurienucTa OJJHOBPEMEHHO
oTnpaBWINUCh B 130-KUIOMETPOBBII
npober. [1epBrlii exan co CKOPOCThIO,
Ha 3 KM/4 OOJIbIIIEH, YeM CKOPOCTh
BTOPOTO, ¥ MPHOBLT K (PUHHUIITY Ha 3
yaca paHblie BToporo. Haiitu
CKOpPOCTb BEJIOCUIIEINCTA,
MIPUILEIIETO K ((UHUIITY BTOPHIM.



KonTtposabHbie padoThl s 9 kiaacca

Bapuanm 1

1 YACTH

Omeemamu K 3a0anuam 1-7 A6aa10mca YUcio uiu nocie008amenbHoCms yugp,
xomopuie credyem 3anucamov 6 BJIAHK OTBETOB N 1 cnpasa om nomepa
COOmMEemcmeayoue2o 3a0anus, Ha4uUHasn ¢ nepeou Kiemoyku. Kasxcowtii cumeon
(uugppy, munyc unu 3anamyro) nuwiu 8 OmoeabHOU Kiemouke.

1 a?-16b?
YpocTu BeIpaXeHne: —————
a—4b
1) a—4b 3) a+4b
2) a+ 16b 4) 4b —a

ab a?
2 Bremonnu neienne: —:—

5 "10b
1) a 3) a’
2 50
2) 2b? 4) b?
a 2a

3 Haiinu 3HaueHMe BBIPAKEHHS: V5 -/20

4 Pemwm ypaBHeHue. B oTBeTe 3anuim MEHbIINN KOPEHb.
x2+6x—16=0

5 T'nme uzoOpakeHo pelieHne HepaBeHcTBa 2x — 3 > 6 ?

o
[ S1[¥=}

[S]1¥+]

NGO




1
IIpencraBs ApoOh T35 B BHJIC CTETICHH C LIEJIBIM OTPHLIATEILHBIM

[IOKa3aTeJIeM:
1) 1172 3) 11
2) 1171 4) 1173

7 B tabnuile npuBeneHbI JaHHBIE O pa3Mepe MPEMUi, BbITUIAUYE€HHBIX
cotpyaHuky B 2018 u 2019 rogax. Kakyro B cpeiHeM MpeMHUIO 3a KBapTall
roxydain coTpyaHuk B 2018 romy?

I kKB. II kB. I1I kB. IV k.. 1 kB. 11 kB. 111 kB. IV KE
2018 2018 2018 2018 2019 2019 2019 201¢

RS 16 56 11 21 17 67 9 35
ThIC. pyb.

2 YACTh

Ilpu eévinonnenuu 3aoanuii 8-10 ucnonnzyic BJIAHK OTBETOB Ne 2.
Cuauana ykasicu Homep 3a0aHUA, a 3amem 3anUIU €20 peuieHue u
omeem. Iluwu uémrko u pazoopuueo.

8 VYmpocrtu BeipaxkeHue:

510
x4’ . x_5
9 BrInoJiHKu IeUCTBHE:

a+4 8a
4a a?-—16

10  Pemmwm 3amauy:

JIBa aBTOMOOMJIE OIHOBPEMEHHO OTMPABISAIOTCS B S60 — KHMIOMETPOBBIN
npoOer. IlepBolii e1eT co CKOPOCThIO, Ha 10 kM/4 OoIbIIEH, YeM



BTOPOI1, ¥ mpuOBIBaeT K Guuuiry Ha 1 yac panpiine Broporo. Haitnu
CKOPOCTH MepBOro aBToMoOwmtst. OTBET f1ail B KM/4.

Bapuanm 2

1 YACTh

Omeemamu K 3a0anuam 1-7 aenaromca Yucio uiu nociedo6amenbHocms yugp,
komopuwie credyem 3anucams 6 B/IAHK OTBETOB Ne 1 cnpasa om nomepa
COOmeemcmeyoueco 3a0anus, HAUUHAasA ¢ nepeoul Kiemouku. Kascowtii cumeon
(yughpy, munyc unu 3anamyro) nuwiu 8 OmoeabHOUl Kjlenoyke.

2 2

9x2-4
1 YHpocTu BbIpaKEHUE: X
3x—2y
1) 3x — 2y 3) 9x + 4y
2) 3x + 2y 4) 2y — 3x
2 ab? b
Brinosnn nenenne: —:—
3 "6a
1) 2a%b 3) b
2
2) b3 4) a’b3
18 2

3 Haiiau 3Hauenue BBIPAKECHUSA: V7 -/28

4 Pewmwn ypaBHeHue. B oTBETE 3annIy MEHBIIUN KOPEHb.
x*4+4x—-5=0

5 TI'ne uzobpaxkeHo perieHue HepaBeHcTBa 3x — 8 < 2 ?

w|s
o
wls
Wig

w3




| 2 3 4

1
6 [IpencraBs 1poOH —3 B BHJIC CTEIICHH C LIEJIBIM OTPHIIATEILHBIM

ITIOKAa3aTCJICM.
1) 74 3) 773
2) 774 4) 73

7 B talnuiie npuBeACHHI JaHHBIE 0 Mpoaaxke aBTomoomseit B 2018 u 2019
rogax. CKoJIbKO B CpeZiHEM aBTOMOOMUIIEH mpoiaBanock 3a kBaprai B 2018

rony?

I kB. Il k8. IIT kB. IV kB. 1 kB. Il ke. I11 kB. IV kB,
2018 2018 2018 2018 2019 2019 2019 2019

KoN-B0 72 88 77 98 89 115 96 124

2 YACTh

Ilpu evtnonnenuu 3a0anuii 8-10 ucnonwvzyin bJIAHK OTBETOB N 2.
Chauana ykasicu Homep 3a0aHUs, a 3amem 3anuUuiu e20 peuienue u
omeem. Iluwu uémko u pazoopuueo.

8 VYmnpoctu BelpaxeHue:

(4b)?
=9 . b5

9 BreII0JIHU IENUCTBUE:

m—8_m2—64
5m =~ 15m?2

10 Pemu 3amauy:

JlBa BenocunenucTa OTHOBPEMEHHO OTIPABIIAIOTCS B 224 — KUJIOMETPOBBII MPOOET.
[TepBeIii eneT co CKOPOCThIO Ha 2 KM/Y OOJIBIIIEH, 4eM BTOPOM, U TPUOBIBAET K



¢uHMITY Ha 2 yaca paHblie BToporo. Haiim ckopocTh Bemocumneaucra,
npumieanero K GuHury BTopeiM. OTBET J1aii B KM/4.
Cneundukanusi BXOJIHON KOHTPOJIbHOI PA0OThI
1O AJITEBPE 9 KJIACC

1.Cmpykmypa u codeprcanue KOHmMPOAbLHOU padomol
KonTponpHas paboTa nmpecTaBieHa B IBYyX BapUaHTaX.
PaGota cocrout u3 2 yacreii. Bcerol0 3amanmii, U3 KOTOpIX 7 3aJjaHUi B TIEPBOI
TECTOBOM 4acTU U 3 3aJJaHus C pa3BEPHYTHIM OTBETOM BO BTOPOIl YacTH.
Cneyugurkayusa 3adanuii:
1 uacmo
1 - pallMOHAJIBHBIE TPOOH.
- IEHCTBUS C pAIlMOHAILHBIMU JPOOSIMHI
- KBaJIpaTHbIE KOPHU
- KBaJIpaTHOE YpaBHEHUE
- HEPAaBEHCTBO
- CTETEHb C LIeJIBIM MTOKa3aTelieM
- 3JIEMEHTHI CTATUCTUKH
uyacmep
- BBIP@XXEHUE C LENBIMU MTOKA3aTEIIMU
- YMHOKEHUE pallMOHABHBIX Apobei
0 - 33J1aya Ha JBHKCHHUE

NN NSUMKNWwWN

4. Bpems evinoinenus pabomel.

Ha Bemonnaenne pabotst orBogutcs 1 ypok (40 MUHYT).

5.0uenka evinoinenus omoenbHvIX 3a0aHUIL U PAOOMbL 8 UE1OM.
Kpurepuu oneHuBaHus:

Kaxxmomy 3agaHuto nepBoi 4actu BeIcTaBisgercs 1 6amwt. 3amanust Homep 8 u 9
ouieHuBaroTcs B 2 6aita. 3aganue Homep 10 oneHuBaercs B 3 Oana.
[Ipu onieHMBaHWHU PE3YIHTATOB KOHTPOJIBHOM PaOOTHI OANIIBI, HAOPAHHBIC
y4YaluMcsi, CYMMUPYIOTCS, & 3aT€M BBIBOJUTCS OIICHKA:

- ot 11 1o 14 6a/710B - «5»;

- oT 8 10 10 0a/1710B - «4»;

- 0T 5 10 762/10B - «3»;

-0t 0 10 4 62)1)10B - «2»

KontpoJabHas padora Ne 2 no teMe «YpaBHEHHUsI C OTHOH mepeMeHHO0ii»

Bapuanr 1. 2.Pemnrte ypaBHEHUE C TOMOILBIO

BBEJICHUSI HOBOM MTEPEMEHHO
1.Pemre ypaBHeHue

x3-64x=0 (.X'z —7)2 —5()(?2 —7)+6 =0

3.Pemute OMKBagpaTHOE YpaBHEHUE



x'=2x*-8=0

4.PemmTe ypaBHEHHE CITOCOOOM
TPYIITAPOBKH

x> +3xT—4x-12=0

5.Pemmre npobHOE pariioHaIbHOE
ypaBHEHHE

x2—3x—4
=0
x+1
Bapwuanr 2.

1.Pemnre ypaBHeHUE
x>-16x=0

2.Pemnte ypaBHEHHE C TOMOUIBIO
BBEJICHUSI HOBOM MTEPEMEHHOI

(x> —10f -3(x*> -=10)-4=0
3.Pemmre OUKBagpaTHOE ypaBHEHHUE
x*=8x*-9=0

4.PemmTe ypaBHEHHE CITIOCOOOM
TPYIITAPOBKH

X’ =5x*—x+5=0

5.Pemure JIpoOHOE paInroHaIbHOE
ypaBHECHHE

x2—3x+2 _
2-x




KonrpoabHnast padora Ne 3 mo teme «CucreMbl ypaBHeHHUI»

BapuaHTt 1

BapuaHT 2

1. PewuTe cuctemy ypaBHeEHUN
{ x+y=1
x? +y? =25

2. lMnowaab NPAMOYro/ibHOro TPeyrosbHUKa
paBHa 15 AM?, a cymma AJ/1IMH ero KaTeTos
pasHa 11 am. Hainaute KateTbl.

3. PewwTe rpadmyeckn cuctemy ypaBHeHuUM

{X+y=7
xy = 10

4. He BbINOAHAA NOCTPOEHMUA, HaNAUTE
KOOPAMHATbl TOYEK NepeceyeHns
OKPY}KHOCTU X2+y?=5 n npaAmon x +y = -3.

5. PewwuTe cuctemy ypaBHeHUM
{ x—y=5
x?+2xy —y* =-7

6. MonoXne B GaHK HEKOTOPYHO CyMMY
OEeHEer, BKAag4YMK MOT NOAYYUTb Yepes rog, Ha
670 p. 6bonbwe. Ho OH OCTaBUAN AEHbIN B
6aHKe 1 Yepes rog, CHAB CO CBOEro cyeTa BCHO
cymmy, nonyyumn 8107 p. U3BecTHO, 4TO
60nblue 100% roaosbix 6aHK He HauucnserT.
Kakyto cymmy nonoxKunn BkAaA4MK
nepBOHAYaIbHO U CKO/IbKO NPOLEHTOB
rog0BbIX HAYMCNAN BaHK?

1. PewuTe cuctemy ypaBHeEHUN
{ x+y=3
x? +y? =29

2. lMNnowaab NPAMOYrosibHUKa pasBeH 14 am,
a nnowaab ero pasHa 12 am?. Haigute
CTOPOHbI MPAMOYTrO/IbHUKA.

3. PewwTe rpadmyeckn cuctemy ypaBHeHuUM

{xz +y%? =25
xy =12

4. He BbINONHAA NOCTPOEHUSA, HakANUTe
KOOpPAMHaTbl TOYEK NepeceyeHns
OKPYXHOCTU X2+y?=1 1 npamoi x +y = -1.

5. PewuTe cuctemy ypaBHeEHUM
{ Xx+2y=7
2y +xy = 14

6. MonoXKmMB B BaHK HEKOTOPYHO CyMMY
OEeHer, BKAag4YMK MOT NONYYUTb Yepes rog, Ha
590 p. 6onblie. Ho oH ocTaBuA AieHbrn B
H6aHKe 1 Yepes rog, CHSAB CO CBOEro cyeTa BCHO
cymmy, nonyyumn 7139 p. U3BecTHO, 4TO
6onblue 100% roaosbix 6aHK He HauucnserT.
KaKyto cymmy nonoxKun Bknag4vmk
nepBOHa4YabHO M CKOJIbKO NPOLEHTOB
rof0BbIX HAYUCAAN BAHK?




KontpoabHnas padora Ne 4 no reme «HepaBeHcTBa»

Bapuant Ne 1

1. HalimuTe HanOobIiee 3HaYEHUE X, YIOBIETBOPSIOIIEE CHCTEME HEPABEHCTB

6x+18 <0,
x+8>2.

2. Pemmre nepasencrso 20 — 3(x—5)<19-7x

B omeeme yKaskcume Homep npasusibHoco eapuarnma.
(—oi =) (3 =)
D=4 He) ) 7 Tl 5L 4 (—e0 —4)

#—-17x+72<0,

3. Ha xakoM pucCyHKe N300pakeHO MHOKECTBO pEIICHU HepaBEHCTBA

¥ —36>0.

4. Pelunte HEpaBEHCTBO
B omeeme ykasicume nomep npasuibHo20 6apuanma.
1) (—o0; +00) 2) (—o0; —6)U(6; +0) 3) (— 6;6) 4) HEeT perIeHui

x—2

>0

b

S. Pemnte HepaBEeHCTBO: 3—
Ha xakom u3 puCyHKOB U300pa’k€HO MHOYKECTBO €T0 perieHui?

B omeeme yKaskcume Homep npasusibHoco eapuarnma.

D ___ 0 ) I,
2 3 x 2 3 X
D it N\’ A
2 3 X 2 3 X

s



2 3x+3 _
= N TR

4 6 X>+2x—15" "

6. Pemnte HepaBeHCTBO Q)
7. Ilpu Kakux 3HAYEHUSIX a ypaBHEHHE: X2+ (a-2)X- (a-5)= 0 umeer 2 KopHA
Bapuant Ne 2

1. Haiinure Hanboubliee 3HaYCHHUE X, YAOBIETBOPSIOIIEE CHCTEME HEPABCHCTB

Sx+15<0,
x+35>1.

2. Pemmte HepasencTBo 22 — X > 5 — 4(x—2) y ONPEJIENNTE, Ha KAKOM PHCYHKE M300pa-
’KCHO MHOKECTBO €T0 pPEIIeHUil. B omeeme ykaxcume HoMep NpasuibHo20 8apUanmd.

1) NS 3 G
=% * 1 x

3
27 ANNNTTTEEE--, .~ A 0
x -3 x

X —6x—27<0,

3. Ha xakoM pucyHKe H300pakeHO MHOKECTBO PEIICHUI HEPaBeHCTBA

LG, = FIT R0 000000807 07800007, e FILELILE ; 707000707,

5 2
4. Ha xakoM U3 pUCYHKOB H300pa’k€HO PEIIeHHE HEPABEHCTBA 6x —x= > 07?
B omeeme yKaskcume Homep npasusibHo2o sapuarnma.
1) UL LI ) W 7777777777777 100077717 707077 7711777777
2) ditiiy AL )
0 6 GW*
2x—17

>0

5. Ha xakoM pucCyHKe N300pake€HO MHOXKECTBO PEIICHU HEPABEHCTBA 4—x

B omeeme yKascume Homep npasulbHoco eapuarmada.



D S Z 2) SN Z
7 4 x 7 4 x
z z
) S = 4y V/W
7 ) x i 4 x
] F)
1lx—4 _ x? —10
5 > 5 s B 0.
6. PelnTe HEPABEHCTBO a) = 0) (x - 3)' —D

7. Ilpu kakux 3HAYEHUSX a ypaBHEHHUE: X2- (a+1)x- (a-2)=0 He uMeeT KopHEn

OTBeTBI U KPUTEPHU:
11-10 6a1y10B — OIIEHKA 5
8- 9 6as10B — O1IeHKA 4

5-7 62717108 — oLleHKa 3

Ne | BapuaHT 1 BapuaHT No2 6annbl
1 -3 -3 1
2 4 4 1
3 4 4 1
4 2 3 1
5 3 4 1
6 [0,4; 4] 2

(—m;—%‘ U [3; 4-00).

6) | (—o0; —=5)U(3; +o0). |  (3-+5; 3+V5). |2
7 | (—o0;-4)U (4;+0) (-7;1) 2
UToro 11 6annos

KonTpoubsnast padora Ne S no teme «@yHKIun»

Bapuanr 1

Al. Jlana pynxmus Y = —4x +1. IIpu xakux 3HaueHNsIX aprymMeHTa
f(x)=0, f(x)<0, f(x)>0? dsasercs mu 51a GyHKUUS BO3PACTAIONIECH HIIH YOBIBAIOLICH?

A2. Haitzure gymn dyaxmn Y = 3x° —5x+2.



A3. Pa3noxure Ha MHOKUTENIN KBalpaTHBIN TPEXUJICH:

a) x> —16x+63; 6)3x> —=5x—2 B) 32 +7y-6.
> _5x-36 -, x +10x+25

A4. Cokparure apobp: a)X — ¥ 722 gy~ — = 77

P P ) x> =16 3x* +14x -5

tv

B1. O6nacts onpeaenenus GpyHkuuu ) = f (X ) , Tpadux
KOTOPOH M300pakeH Ha PUCYHKE, — OTpe3oK [-5;4]. Haiinute \.
Hy/m1 QYHKIMH, TIPOMEKYTKH YOBIBaHUS M BO3PACTAHHS, \ 9
OGacTh 3HaYEHUN QYHKIUH. \1 { X

Bapmuanr 2

Al. Tana pynxmua Y = 6x —7 . TIpu kakux 3HAUEHHAX apTyMEHTa

f(x)=0, f(x)<0, f(x)>0? dsasercs mu 51a GyHKUUS BO3PACTAIONIESH HIIH YOBIBAIOLICH?
A2. Haiinure Hymu QyHKIuu ) = 3x"+x-2.

A3. Pa3noxure Ha MHOKUTENIN KBalpaTHBIN TPEXUJICH:

a) x* —15x+56; 6)7x*> +9x+2, B)5/7+9y-2

x> —8x—33 ; 3p24p-2

A4. Cokparure npo0b: a
p p ) 2_9 197

B1. O6nacts onpeaenenus GyHkuuu ) = f (X ) , Tpadux

KOTOPOI M300pakeH Ha PUCYHKE, — OTPE30K

="

[-5;4]. Haiimute Hynu QyHKIMH, TPOMEXYTKH YOBIBAHUS U

BO3pacTaHus, 001acTh 3HAUCHUH (YHKITUH. \ Ul

KountpoabHnas padora Ne 6 mo teme «HUuc/ioBble N0OCJA€10BATEIbHOCTH

1. HaliguTte ABaAuaTh LWECTOM YieH 1. Hangute TpnauaTtb BTOPOI YieH
apudmeTnyeckom nporpeccun (as), Nnepsbii apudmeTmyeckom nporpeccun (as), nepsbii
YNeH KOTOPOro paBeH 12, a pa3HOCTb paBHa - | Y/eH KOTOPOro paBeH -15, a pa3HOCTb paBHa

3. 2.
2. Hangute cymmy TpUALATM BOCbMMU 2. Haraute cymmy COpoKa Tpex nepBbixX
nepBbIX Y1EHOB apUPMETUYECKOM yneHoB apudmeTmyeckoi nporpeccum 8; 13;

nporpeccmn 5; 12; ...




3. Hariaute nepsbiit YneH apudmeTnyeckom
1
nporpeccuu (as), ecnm as=64, d = >

4. HariguTe pa3HOCTb apupmeTnyYecKom
nporpeccum (cs), ecnu cs=32, cs=40.

5. Haiiaute cymmy Bcex HaTypanbHbIX
TPex3Ha4YHbIX YNCEeN, KPaTHbIX 4.

6. AsndAetca an umcno 1,2 uneHom
apudomeTmyeckon nporpeccum (as), B
KoTopon a:=-4, az1=-1,4?

3. Haaute nepBblit YneH apudmeTnyecKom
nporpeccuu (an), ecnn ag=72,d = -2

4. HaiignTe pa3HOCTb apMPpMeTnYEeCcKon
nporpeccuu (cn), €Ccnu co= 2, c21= -24.

5. Haaute cymmy Bcex HaTypaabHbIX
TPex3Ha4YHbIX YNCcen, KpaTHbIX 6.

6. ABnaeTcA AM UnCNO -27 YNeHOM
apudmeTmyeckon nporpeccuu (as), B
KoTopon a: =3, a11=-5,4?

HNTorosasi KOHTpoOJIbHasI padoTa

BapuaHTt 1

BapuaHT 2

1. Ha pucyHKe 1306paskeH rpadunk Temneparypbi
BO34yXa B TeYeHMe CYTOK. YKarKUTe NPOMEKYTKM
BpemeHM, Koraa TemnepaTypbl Bo3pacrtana u
Korga ybbiBana. Yemy paBHbl HanbosbLiee
HaMMeHbllee 3HaYeHne TemnepaTypbl?

~

O R, N WA WUM

- »
LHe

N

4
2. PewwuTe HepaBeHcTBO (X-5)(x+2)=0.
3. PewwuTe ypasHeHue 4x*-2x%-1=0.

4. Pelwnte cuctemy ypaBHeHUM

{ 2x+y =4,

x?+y?=5.

5. MocTpoitte rpadmk GyHKUMM y=6x-5x+1. Mpn
KaKMX 3HAYEHUAX X 3HAYEHUA ¥ NONIOKUTENbHDI?

6. HaVIAMTe l-IETbI|I)HE:1,£I,LI,E:1TbIl\;I Y/1€H N PAa3HOCTb
apVI(I)METMHECKOVI nporpeccunn, ecaun a: =10,
514=1050.

7. Tennoxopd npowesn No Te4EHUIO U NPOTUB
TeyeHna peku no 48 Km, 3aTpaTmB Ha BeCb NyTb 5

1. Ha pucyHKe n306parkeH rpaduk Temneparypsl
BO3AYyXa B TEYEHME CYTOK. YKaXKUTE NPOMENKYTKM
BpPEMEHM, Kor4a TemnepaTypbl Bo3pacrana u
Korga ybbiBana. Yemy paBHbl HanbobLiee u
HauMeHblUee 3HauYeHne TemnepaTtypbl?

3 A

2

1 //

0 \ ty
1 |4 b

2

-3 J'_

2. PewwuTe HepaBeHCTBO (x-8)(x+3)<0.
3. PewwuTte ypasHeHue 3x*-2x%-16=0.

4. PelwunTte cuctemy ypaBHeHUM
{ 3x+y=4,
x2+y?=2.

5. NocTpoiite rpaduk GyHKUMM y=x>+4x+4. Mpwn
KaKUX 3HAYEHUAX X 3HAYEHUA Y NONOKUTENbHDI?

6. Haﬁ,ﬂ,MTe OAMHHa,CI,LI,aTbIﬁ Y/1€H N Pa3HOCTb
apMd)MeTMLIeCKOﬁ nporpeccun, ecnu a; =-88,
511=22.




4. KakoBa cobcTBeHHasn CKOpPOCTb TEN/IOXO4Q, 7. AnviHa ayaroHanu NPAMOYTOJ/ibHUKa paBHa 25

€C/IN CKOPOCTb TeYeHMs PeKn 4 Km/u? cm, a ero nsiowaapb — 300 cm?. HailamTe cTopoHb
NPAMOYrONbHUKA.
8. Haiiaute obnactb onpeaeneHunsa GyHKLMM
m 8. Haigute o6nactb onpegeneHna GyHKLUK
9() = T yisg By —5y+2
f) = }]2—_4
9. Haiiaute nonoXutenbHble 3HAYEHUA X, ANA
KOTOPbIX BbINO/JHEHO HEPABEHCTBO 9. Haitante oTpuuaTenbHble 3HAaYEHUA X, ANA
4x-x°<3 KOTOPbIX BbINOJIHEHO HEPABEHCTBO

X+3x > -2
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