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INOACHUTEJIBHASA 3AIINCKA

AnrebGpa sABIsSETCS OJHUM U3 OMOPHBIX KYpCOB OCHOBHOTO 00mIero oOpa3oBaHHs: OHa
o0OecrieunBaeT M3y4€HHUE APYTUX TUCIUIUIMH, KaK €CTECTBEHHO-HAYYHOI'O, TaK M F'yMaHUTapHOIO
IIUKIIOB, €€ OCBOCHHE HEOOXOAMMO JUIS MPOJOJDKEHUS 00pa3oBaHUS U B MOBCEIHEBHOW KU3HHU.
PazButne y 0OydYarOmIMXCsS HAyYHBIX TPEJICTABICHUNA O TIPOUCXOXKICHUU U  CYIIHOCTH
anredpandyeckux a0CTpaKIMii, ciocode OTpaKeHUsI MaTeMaTUYECKO HayKOH SIBJICHHI U NMPOLIECCOB
B NpUPOJE U OOIeCTBE, POJIM MaTEeMaTHUYECKOr0 MOJEIMPOBAHMS B HAYYHOM IIO3HAHUU U B
MPAKTUKE CHOCOOCTBYET (OPMHUPOBAHUIO HAYYHOIO MHUPOBO33PEHHUSI M KayeCTB MBILIUICHHUS,
HEOOXOJUMBIX Ui aJanTalud B COBpeMeHHOM mnudpoBoMm oOmiectBe. M3yuenuwe anreGpbl
o0ecrieynBaeT pa3BUTHUE yMEHHUs HAOIIOAAaTh, CPAaBHUBATh, HAXOIUTH 3aKOHOMEPHOCTH, TpeOyeT
KPUTHUYHOCTH MBIIUIEHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEWUCTBUA U
BBIBOJIBI, (opMynupoBaTh yTBepxkaAeHUd. OcBoeHHe Kypca anreOpsl oOecreunBaeT pPa3BUTHE
JIOTUYECKOTO MBIIUICHUSI OOYYArOIIUXCS: OHU UCHOJB3YIOT JCAYKTUBHBIE W WHIYKTHBHBIC
paccyxacHusi, 0000IIeHNEe U KOHKPETHU3AIHIO, a0CTparupoBanue u anajgoruto. O0yueHue anredpe
MpeIoyiaraeT 3HAUYUTENbHBIA O0BEM CaMOCTOATEIBHOW JEATENLHOCTH OOYYArOIIMXCS, MOITOMY
CaMOCTOSITENIbHOE PEIICHUE 33/1a4 ABIIETCS peaau3alueil A1eaTeIbHOCTHOTO MPUHIUIA 00yUEeHHUS.

B cTpykType mporpammel yueOHOTO Kypca «Anredpa» Juisi OCHOBHOTO O0IIEro o0pa3oBaHUS
OCHOBHOE MECTO 3aHHMAIOT COJEPKATEIBHO-METOUYCCKUE JIMHUU: «Yucna W BBIYUCICHHSY,
«AnreOpanueckue BBIPOKEHUA», «YpaBHEHHS U HepaBeHCTBa», «DyHkuumy». Kaxmas u3 stux
COJIePKaTENbHO-METOMYECKUX JIMHUI pa3BUBAETCS Ha MPOTSDKEHUU TPEX JIET U3YYEHHUs Kypca,
B3aMMOJICHCTBYSl C JIPYTUMHU €ro JUHHUSAMH. B Xole m3ydeHHs y4eOHOTO Kypca O0ydaromIumcs
MIPUXOJIUTCS JIOTHYECKH PACCyXIaTh, UCIOJE30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3BIK. B CBs3M ¢
3TUM B TMpOrpaMMy Yy4eOHOTO Kypca «AnreOpa» BKIIOYEHbI HEKOTOpPbIE OCHOBBI JIOTHKH,
MIPEJICTAaBICHHBIE BO BCEX OCHOBHBIX pa3fieliax MaTeMaTHYeCcCKOro 00pa3oBaHus U CIIOCOOCTBYIOIITUE
OBJIAJICHUIO O0YYAIOIIUMUCS OCHOB YHUBEPCATLHOTO MaTEeMAaTHUECKOTO s13bIka. CoepKaTeIbHON 1
CTPYKTYpPHOW OCOOCHHOCTBIO Y4eOHOTO Kypca «Auredpa» SBISETCS €ro HWHTETPHPOBAHHBIN
XapakTep.

Copepxannie TUHUN «YuCIa U BBIYUCICHUSD CIY>KUT OCHOBOM ISl TATbHEUIIETO H3y4eHUS
MaTEMaTHKH, CIOCOOCTBYET Pa3BUTHIO y O0YUAONIUXCSI JIOTHUECKOTO MBITILICHUS, (DOPMHPOBAHHEO
YMEHHSI TIOJIb30BAThCSl AITOPUTMaMH, a TaKKe MPHOOPETEHUI0 TPAKTHYECKUX HABBIKOB,
HEOOXOIUMBIX MJi MOBCEAHEBHOW >XU3HU. PazBUTHE MOHATHS O YWCIE HAa YPOBHE OCHOBHOTO
o011ero o0pa3oBaHUs CBSI3aHO C PAIlOHATHHBIMU U UPPAIIMOHATHHBIMU YHCIaMH, POPMUPOBAHUEM
MPEJCTABICHUN O JCHCTBUTEIBHOM YHUCIE. 3aBEPUICHUE OCBOEHUS YHCIOBOW JIMHUM OTHECEHO K
cpenHeMy obmeMy oOpa30OBaHHMIO.

CogepxaHue IByX anreOpandecKkux JHHUA — « ANreOpandeckue BhIPAKESHHs» U «Y paBHEHUS
U HEPaBEHCTBA» CIOCOOCTBYET (OPMUPOBAHUIO y OOyUYAIONIMXCS MAaTeMAaTUYECKOro ammapara,
HEOOXOUMOr0 IS peIIeHHWs 3aj]ad MAaTeMaTHKH, CMEXKHBIX TMPEAMETOB H  IPAKTHKO-
OPUEHTHPOBAaHHBIX 3amad. Ha ypoBHe OCHOBHOTO o0O0ImIero oOpa3oBaHHsS YYEOHBIM MaTepHal
TPYNIUPYETCS BOKPYT  pAIllMOHANBHBIX BBIpAXKECHHWHA. Anredpa JIEeMOHCTPUPYET 3HAYCHUE
MaTEeMATHKH KaK SI3bIKa JUIsI MOCTPOCHHUS MATEeMAaTHYECKUX MOJeNel, OmMcaHus IMPOLEeCCOB U
SBJICHHM peaqbHOTO MHUpa. B 3amaunm oOydeHus anreOpe BXOIAT TakKe JalbHEWIee Pa3BUTHE
AITOPUTMUYECKOTO MBILUICHUSI, HEOOXOAUMOI0, B YACTHOCTH, JJIsi OCBOCHHS Kypca HHPOPMaTUKH,
U OBJAJICHUE HABBIKAMHU JCIYKTUBHBIX paccyxaeHuil. [IpeoOpa3oBaHue CHUMBONBHBIX (popm
CIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHsI, CIIOCOOHOCTEH K MAaTeMaTUYECKOMY TBOPUYECTRY.

Copepxanne  (GYyHKIUOHATBHO-TpaUUECKOl  JUHUM  HAIEJIEHO  Ha  IOJIy4eHHe
o0ydJaronuMucs 3HaHuK 0 QYHKIMAX KaK BaKHEHIIEH MaTeMaTHYECKON MOJENHU Il OMHCAHUS U
WCCIICIOBaHMsI Pa3HOOOpA3HBIX MPOIECCOB W SBICHWH B mpupojae U oOmiectBe. l3yueHue



MaTepuaja CIOCOOCTBYET pa3BUTHIO Y OOYYalOIIUXCS YMEHHUS HCIIOJIb30BaTh pa3InyHbIe
BBIPA3UTEIbHBIC CPEICTBA S3bIKAa MATEeMAaTHKH — CJIOBECHBIC, CHUMBOJIMYECKHE, TpaduuecKue,
BHOCHT BKJIaJl B (P OPMUPOBAHUE MPEJCTABICHUI O POJIM MAaTEMaTHUKU B Pa3BUTHH LIMBUIM3ALUU U
KYJIbTYPBI.

Cornacno yueOHOMY IU1aHy B 7-9 Kiaccax m3ydaercsi y4eOHBIH Kypc «Anredpay», KOTOPBI
BKJIIOUAET  CJICAYIOIIME OCHOBHBIE pa3ienbl  coaepkaHus: «Yucina U BBIUKCICHUSY,
«AnreOpanyeckue BHIPAKEHUS», «Y paBHEHUS U HEPABEHCTBaY», « DyHKIUNY.

Ha u3yuenue ydyeOHOro kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Hezemo), B 8 kimacce — 102 gaca (3 vaca B Hemeno), B 9 kimacce — 102 gaca (3 vaca B
HEJIETIIO).

COJAEP)KAHUE OBYYEHUS

7 KUIIACC

Yucia ¥ BbIYHMCICHUA

Jpobu 0OBIKHOBEHHBIE U IECATUYHBIC, IEPEXO0 OT OJHON (OPMBI 3alUCU ApoOei K APYroi.
[loHsiTHE palLMOHAIBHOTO YHMCJA, 3alUCh, CPABHEHUE, YNOPSIJAOYMBAHHME DPALMOHAIBHBIX YHUCEN.
Apudmernueckue JEHCTBUS C pallMOHAIbHBIMU YnciaamMu. Pemenue 3aiay u3 peaabHOW MPaKTUKU
Ha YacTH, Ha JPOOH.

Crenenb ¢ HaTypaJdbHBIM I[IOKa3zaTejeM: OMNpeleleHHe, MpeoOpa3oBaHUE BBIPAKECHHN Ha
OCHOBE OIpeJeNIeHus, 3aMuch OonbIIMX yucen. [IponeHTsl, 3amuch MPOLEHTOB B BUAE IpPOOU U
Ipobu B BHJIE MPOLIEHTOB. Tpu OCHOBHBIE 33JauM Ha MPOLEHTHI, PElIEHUE 3a/ad U3 pealbHOU
MIPaKTUKH.

[IpuMeHeHre MPU3HAKOB JACIMMOCTH, PA3JI0KEHNE HA MHOXKUTENIU HATypaJbHbBIX YHCE.

PeanibHble 3aBUCMMOCTH, B TOM YHUCIIE TIpsiMasi U 0OpaTHasi MPOIOPIHOHAIBHOCTH.

Auaredpanyeckune BbIpaKeHHUs

IlepemeHHBIE, YHMCIIOBOE 3HAYEHUE BBIPAXKECHUS C IMEPEMEHHOW. JlomycThMble 3HaYeHUs
nepeMeHHbIX. [IpencraBneHne 3aBUCUMOCTH MEXIy BeTWYHMHAMH B BuIe (Gopmynbl. BerauciaeHus
no ¢opmynam. I[IpeobpazoBaHne OYKBEHHBIX BBIPAKEHHMH, TOXKAECTBEHHO DPaBHBIE BBIPAXKEHUS,
npaBwiia IpeoOpa3oBaHUs CyMM W TPOU3BENIEHUM, NMpaBuiIa PAcKpbITUS CKOOOK M MPUBEICHUS
MOJAOOHBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYPaJIbHBIM I10Ka3aTeIeM.

OpHowieHbl U MHorowieHsl. CreneHb MHorowieHa. Cll0K€HHME, BBIUUTAHUE, YMHOKEHHE
MHOTO4YJIeHOB. DOpMyIIbl COKpAIIEHHOTO YMHOXEHHS: KBaJpaT CyMMbl M KBaJpaT pPa3HOCTH.
®opmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUs M HEPABEHCTBA

YpaBHeHHE, KOpPEHb ypaBHEHUS, IMpaBWiIa MpeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIBLHOCTH
YpaBHEHUM.

JIuneliHOE ypaBHEHHE C OJJHOM NEPEMEHHON, YUCIIO KOPHEN JTMHENHOTO YPAaBHEHMS, pELIEHUE
JUHENHBIX ypaBHEHUH. CocTaBlIeHNE ypaBHEHUH IO YCIIOBUIO 3a/1a4ul. PeleHne TEeKCTOBBIX 3a/1a4 ¢
MOMOUIbIO YPaBHEHUM.

JluneliHoe ypaBHEHHME C JBYMsI NepeMeHHBIMH W ero rpaduk. CucremMa ABYX JMHEHHBIX
YpaBHEHUW C JBYyMs TIEPEMEHHBIMH. PelieHwe CHCTeM YpaBHEHHH CIOCOOOM IOJCTAaHOBKH.
ITpumepsl pelieHns: TEKCTOBBIX 3a7jad ¢ IOMOIIbIO CHCTEM YPaBHEHUH.

DOyHKIUUH

Koopaunara Touku Ha npsmoid. YucnoBbie TpoMexyTKH. PaccTosHne Mexy AByMs TOUKaMu
KOOPJAMHATHOU MPSIMOIA.



[IpsamoyronbHas cuctema koopauHat, ocu Ox u (Oy. Abcuucca W opAMHATa TOYKH Ha
KOOpAWHATHON miockocTtu. Ilpumepsr rpadukoB, 3amaHHbIX (opmynamu. Urenue rpadukoB
peanpHbIX 3aBUucuMocTed. [lonarue ¢ynknuu. I'paduk dyakuun. CorictBa dyHKUMHA. JInHEHHAs
bynaknus, e€ rpaduk. I'padux dynkuum y = |[x|. ['padudeckoe pemreHre TUHEHHBIX YPAaBHCHHH U
CHUCTEM JIMHENHBIX YPABHEHUMN.

8 KJIACC

Yucaa ¥ BLIYHCTIEHUS

KBagparueiii kopeHb u3 uucia. [loHstue o0 wuppanuoHaabHOM uHcie. JlecsITUYHbBIC
NPUOJIMDKEHUST UppallMOHATBHBIX 4Yrcesl. CBoHcTBa apuMETHYECKUX KBaJIpaTHBIX KOPHEH MU MX
MPUMEHEHHE K TPE0OPa30BaHUIO YUCIIOBBIX BBIPAKCHHUM U BEIYUCICHUSIM. [IeCTBUTEIBHBIC YHCIIA.

Crenens c 1eJIbIM TTOKa3aTesieM u €€ cBorcTBa. CTaHAapTHAS 3aIUCh YHUCIIA.

Anredpanyeckne BbIPaKeHUs
KBanpatublii TpEXuseH, pa3inoxkeHne KBaApaTHOTo TPEXUIeHA HA MHOKHUTEIH.

Anrebpanueckast apoO6b. OcHOBHOE CBOHCTBO ajiredpauueckoil apodu. CrioxeHue,
BBIUUTAHNE, YMHOXCHHE, JACJeHHE anreOpamyeckux IpoOel. ParnpmoHanpHbIe BBIpAKEHUS M HX
npeoOpazoBaHue.

YpaBHeHusI 4 HepaBEeHCTBA

KBanparHoe ypaBHeHue, ¢opmyna KOpHEW KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemienue ypaBHeHMi, CBOASIIMXCA K JIMHEHMHBIM W KBaapaTHbIM. Ilpocreiimue npoGHO-
paLMOHAJIbHBIC YPABHEHHUS.

I'padguueckass mHTepnpeTanus YpaBHEHUH C JBYMs INEPEMEHHBIMH M CHUCTEM JIMHEHHBIX
YPaBHEHHUH C ABYMs NEpEMEHHBIMU. [IpuMepsl peneHns: CuCTEM HENMHEWHBIX YpaBHEHUH € IByMs
NEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 aIreOpandecKuM CrIocoOoM.

YucnoBble HEpaBeHCTBA M HMX cBoiicTBa. HepaBeHCTBO € OJHOW MEPEMEHHOM.
PaBHOCMIIBHOCTH HEpaBeHCTB. JIMHENHbIE HEPABEHCTBA C OJHOM NepeMeHHON. CHcTeMBbl JIMHEHHBIX
HEPaBEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUHA

[Tonstue ¢ynkuuu. OOnacTh onpeAeNeHUs U MHOKECTBO 3HaueHHH ¢(yHkumuu. CrocoOsl
3ananus QyHKIUH.

['padux ¢pynkuuu. Urenue cBoiictB pyHkimu mo e€ rpaduky. [Ipumeps! rpadukoB GyHKINH,
OTpakaloIIUX peaibHbIE MPOIECCHI.

OYHKINK, ONHUCHIBAIOIIME NPSIMYIO U OOpaTHYIO NPONOPIHOHAIbHBIE 3aBHCHUMOCTH, WX
rpaduku. Oyukmun y = x2, y = x3, y = \x, y=|x|. [padudeckoe pemenne ypaBHEHHHA H CHCTEM
YpaBHEHUM.

9 KJIACC

Yuciaa 1 BLIYUCTICHUS

PanmonanpHbIe 4YHClIa, UppallMOHAIBHBIC YHCIA, KOHEYHBIE M OCCKOHEYHBIC NIeCATUYHBIE
apobu. MHOXECTBO JCHCTBUTEIBHBIX YHUCEN, JICHCTBUTENIBHBIE 4YHCIIa Kak OCECKOHEUYHBIC
JIeCATHUYHBbIE ApoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE MEXKIY MHOMXKECTBOM JICHCTBUTEIBHBIX
YHCeJl U KOOPJMHATHON MPsIMOM.

CpaBHEHHE NIEWCTBUTEIBHBIX YHCE, apu(METHUYECKHUE JEUCTBUS C JEHCTBUTEIbHBIMHU
YHCIIAMU.

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, UTUTETLHOCTD MIPOIIECCOB B OKPYKAIOIIEM MHpE.



[TpubnmxEHHOE 3HAYEHHWE BENUYMHBL, TOYHOCTh NpuOmmKeHus. OKpyrieHue yucel.
IIpukuaka v OLEHKA pe3yIbTaTOB BEIYUCICHUMN.

YpaBHeHUs1 1 HEPABEHCTBA

JIuneitnoe ypaBHeHue. Penienue ypaBHEHUH, CBOJAAIIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PerieHue ypaBHEHUM, CBOISAIIUXCS K KBagpaTHbIM. bukBaapaTtHoe
ypaBHeHuE. [Ipumepsl pelieHuss YpaBHEHUW TPETbEl M YETBEPTOM CTEIEHEN PA3JIOKEHHEM Ha
MHOHUTEIH.

Pemenne npoOHO-palimOHAIBHBIX YpaBHEHUN. PellieHne TEKCTOBBIX 3a/ay ajaredpanyecKum
METOJIOM.

VYpaBHeHUe ¢ IByMs TNEpEeMEHHBIMH W ero rpaduk. PemeHune cucteM ABYX JIHMHEHHBIX
YpPAaBHEHUN C JABYyMs IIEpEMEHHBIMU. PelleHue cucreM [BYX YpaBHEHHM, OJHO U3 KOTOPBIX
JUHEHHoe, a Apyroe — BTopoil creneHu. ['paduyeckas MHTEepHpeTanusi CUCTEMbl YpPaBHEHHH C
JIBYMsI IIEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 alIreOpandecKuM CrIocoOoM.

HucnoBble HEPABEHCTBA U X CBOMCTBA.

PemieHne nuHEHHBIX HEPABEHCTB C OJHOM MEpeMEHHOH. PemieHue cucteM JIMHEHHBIX
HEPaBeHCTB C OJAHON mnepemeHHOW. KBaapaTHble HepaBeHCTBa. ['paduyeckas HHTepHpeTarus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIBYMsI [IEPEMEHHBIMH.

DOyHKIUUHA

KBamparnunas ¢ynkuusa, e€ rpaduk u cBoiictBa. IlapaGosia, KOOpIMHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPHUH MapadoIbl.

I'paduku pyskmmit: y =kx, y =kx + b, y =k/x, y=x3, y=Vx, y = |x| , 1 ux cBojicTBa.

YuciioBbIe MOCIE10BATEILHOCTH H NPOrPECCUH

[ToHsiTe YMCIOBOM NOCIENOBATENILHOCTH. 3aJaHME IOCIEI0BATEIbHOCTH PEKYPPEHTHON
dbopmyoit u popMyIion n-ro dieHa.

Apudmernueckas 1 reomerpudeckas nporpeccuu. @opmyinsl n-ro uiaeHa apupMeTnyecKon u
F€OMETPUUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX 71 YICHOB.

N300pakeHre 4iIeHOB apU(pMETHUYECKOH U TEeOMETPUUYECKOW MpOorpeccuid TOYKaMu Ha
KOOpPJAMHATHOM INIOCKOCTU. JINHENWHBIN U 9KCIIOHEHIMAIBbHBINA POCT. CII0KHBIE POLICHTHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOTI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJbTaThbl OCBOEHHMsS IporpaMmbl  y4yeOHOro Kypca «Ausredpa»
XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHHE:

IPOSIBIIEHUEM MHTEpeca K MPOIIIOMY M HACTOAIIEMY POCCUIHCKOM MaTeMaTUKU, IEHHOCTHBIM
OTHOILIEHHEM K JIOCTHXEHHUSIM POCCUHCKHUX MAaTEeMaTHUKOB U POCCUHCKOM MaTeMaTHYECKOM IIKOJIBI,
K HCIIOJIb30BAHUIO 3TUX JOCTHKEHHUH B IPYrUX HayKaX U MPUKIATHBIX cepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

T'OTOBHOCTBKO K BBIIIOJIHCHHUIO 065133HHOCT€I71 rpaxxiaimiHa MW pcajn3aluu Cro IIpas,
NPE/ICTaBICHUEM O MAaTEMAaTHUYECKUX OCHOBAX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBJICHUH,
MpoIeAyp TPaKIAAHCKOTO 00IIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKIECHUIO
STUYECKUX MPOoOJIeM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM TOCTHKEHUI HAayKH, OCO3HAaHUEM
BA)KHOCTHU MOPAJIbHO-3TUYCCKHUX NPUHIUIIOB B ACATCIIBHOCTH y‘-IéHOI‘O;

3) Tpya0BO€E BOCHIUTAHHE:



YCTAaHOBKOW Ha aKTUBHOE Yy4YacTHUE B PEHICHUM MPAKTUYECKHX 3aJad MaTeMaTH4YeCKOU
HANPABIEHHOCTH, OCO3HAHMEM BA)KHOCTH MAaTEMaTHYECKOro OOpa3oBaHUs HAa MPOTSHKCHHH BCEH
JKU3HU JUIS YCIICITHOW MPO(ECCHOHAIBHON IEATSIIBHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHIH,
OCO3HAHHBIM BBIOOPOM M ITOCTPOCHHEM HHIAWBUIYAIbHON TPACKTOPUU OOpPA30BAHUSA M KU3HECHHBIX
TUTAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHUATHIO MaTEMaTHYCCKHX
00BEKTOB, 3aJ1a4, PEUICHUH, PACCYKICHUH, YMCHHIO BHJICTh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B
HUCKYCCTBE;

5) neHHOCTH HAYYHOT0 MO3HAHMA:

OpUEHTAIle B JCSITEILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX TMPEACTAaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs 4YeJIOBEKa, MPUPOABI M OOIISCTBA, IOHUMAHUEM
MaTeMaTHYECKOW HayKh KakK c¢epbl 4YeJOBEYCCKOW JESITEeIbHOCTH, O3TAaloB €€ pa3BUTHS U
3HAYMMOCTH JUIsI PA3BUTHS LUBUJIM3AIUHU, OBJAJCHUEM S3BIKOM MATEMATUKH M MaTEeMaTHYCCKON
KYJIBTYpOH Kak CpEJICTBOM TIO3HAHUS MHpa, OBJIAJCHHUEM MPOCTECHIIMMH  HaBBIKAMHU
HCCIIeIOBATEIbCKOM IeATEIbHOCTH;

6) ¢pusnyeckoe BocmuTanue, GOPMHPOBAHNE KYJIbTYPHI 3/10POBbSI M IMOIHOHAIBLHOTO
Os1aronosyqusi:

TOTOBHOCTHIO TIPUMEHSATh MaTeMaTHYECKHE 3HAHWS B WHTEPECax CBOETO 370POBbBS, BEACHHS
3I0POBOr0 00pa3a >KM3HH (30pOBOE IHUTAHHE, COATAHCHPOBAHHBIA PEXHM 3aHITHH W OTABIXA,
perynsipHasi (hu3MyecKas aKTUBHOCTh), C(HOPMUPOBAHHOCTHIO HaBbIKA PEQIICKCUU, TPU3HAHHEM
CBOETO IMMpaBa Ha OMIMOKY U TAKOTO JKe TpaBa JPYTroro 4eI0BeKa;

7) IKOJI0rM4YecKoe BOCIIMTAHUE:

OpHEHTAIlel Ha MPUMEHEHHEe MaTeMaTHYeCKHX 3HAHWM IS pelleHus 3afad B 00lIacTu
COXPAHHOCTH OKpYKalollel Cpeapl, IJIaHUPOBAHUS TIOCTYNIKOB M OIEHKH WX BO3MOXKHBIX
MOCITICACTBHIA JUISI OKPYXKAIOIICH Cpellbl, OCO3HAHWEM TJO0ATBHOTO XapakTepa IKOJIOTHUYSCKUX
po0JieM U IyTel X peleHus;

8) aganTanus K U3MEHAIOIMMCS YCJIOBHUSAM COLHAILHONH U MPUPOIHOIi cpeabl:

TOTOBHOCTBIO K JEWCTBUAM B YCIIOBUSAX HEOIpPENEIEHHOCTH, MOBBLIIMICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4Yepe3 MPAKTUYCCKYIO JCSITeIbHOCTh, B TOM YHCJIC YMEHUE YUUTHCA Y APYTHX
JIOJICH, TpUoOpeTaTh B COBMECTHOW JIEATEIHPHOCTH HOBBIC 3HAHWS, HABBIKM M KOMIICTCHIIMH W3
OTIBITA IPYTHX;

HEOOXOIUMOCThI0O B (POPMHPOBAHUU HOBBIX 3HAHW, B TOM 4Hcle (HOPMYIUPOBATH HJIEH,
MIOHSITHSI, THUIOTE3bI 00 OOBEKTaX W SBJICHUSIX, B TOM YHUCJIC paHEe HEHM3BECTHBIX, OCO3HABATh
JeUITUTHI COOCTBEHHBIX 3HAHUH M KOMITETEHTHOCTEH, IIITAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIlMIO, BOCIPUHUMATH CTPECCOBYIO CHUTYAIUIO
KaK BBI30B, TPEOYIOUIMII KOHTPMEp, KOPPEKTHUPOBATh NPUHUMAEMbIe pEIICHUS | JIeHCTBUS,
(bOopMyIMPOBATh U OIIEHUBATH PUCKH M ITOCIICICTBUS, (POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATHI

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBHUS

Ba3oBrble JJornueckue aeiicTBuA:
® BBIABIATh U XapaKTEPU30BaTh CYIICCTBEHHBIC NPHU3HAKH MATEeMaTHYECKUX OOBEKTOB,
MOHSATUH, OTHOIICHWW MEXAYy TMOHATUIMH, (OPMYIHPOBATH OINPEACICHUS TOHSITHH,
yCTaHaBJII/IBaTI: CymeCTBeHHBIﬁ HpI/IBHaK Knaccmbmcaunn, OCHOBAaHUA IJIA 06061H6HI/I$I )41
CpaBHEHUS, KPUTEPUU MTPOBOJIMMOI0 aHAJIU3A;



BOCIIPUHUMATh, (POpMyIupoBaTh M NPeoOpa3OBBIBATH CYXAEHUS: YTBEPIUTEIbHBIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IIME, YCIOBHBIE;

BBISIBJIATh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IPOTUBOpPEUMs B (pakTax,
JAHHBIX, HAONIONEHMSIX M YTBEP)KICHUSX, INpeajgaraTb KpUTEpUU JUIsl BBIABICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JIeNIaTh BBIBOJBI C HCIOJIB30BAHMEM 3aKOHOB JIOTMKM, NEAYKTUBHBIX M MHIYKTHUBHBIX
YMO3aKJIIO4YEHUN, YMO3aKIIIOUEHUH 110 aHAJIOTUU;

pa3duparh J0Ka3aTEIbCTBA MAaTEMaTUUYECKUX YTBEPKACHUM (IIpsIMbIE U OT IPOTHUBHOIO),
IPOBOJIUTH CAMOCTOSITENILHO HECJIOKHBIE JIOKa3aTeNbCTBA MaTeMaTH4YecKuX (PaKTos,
BBICTPAaWBaTh apryMEHTAllUIO, MPUBOJIUTH NPUMEPbl M KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYKACHUS;

BbIOMpaTh crocod pemeHus y4yeOHOM 3ajauu (CpaBHHUBAaThb HECKOJIBKO BapUaHTOB
peleHus, BbIOMpaTh Haubosiee MOAXOIAIMN ¢ Y4ETOM CaMOCTOSATENIBHO BbIIEIEHHBIX
KpUTEPUEB).

ba3oBble nccienoBarebCcKue AeiCTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK UCCIICIOBATEILCKANA HHCTPYMEHT TIO3HAHHUS, (OPMYITHPOBATH
BONIPOCHI, (PUKCUPYIOIIHE MPOTUBOPEUYUE, MPOOJIEMY, CaMOCTOSITEIILHO YCTAaHABIIMBATH
HCKOMOE U JaHHOE, POPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO TO3UIINIO, MHEHHUE;
MPOBOAMTH IO CAMOCTOSITEIIBHO COCTABJICHHOMY IUIAHY HECJIOXHBIA DKCIIEPHUMEHT,
HEeOOJIbIIIOE UCCIIeI0OBAHUE TT0 YCTAHOBIICHHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro 00beKTa,
3aBUCUMOCTEN 00BEKTOB MEXKY COOO0i;

CaMOCTOSITENbHO (POPMYITHPOBATH OOOOIIEHUS U BBIBOJBI 1O pe3ybTaTaM MPOBEAEHHOTO
HAOJIIO/ICHUs, WMCCIICJOBAHMS, OICHUBATH JOCTOBEPHOCTH TOJTYYCHHBIX pPE3YyJIbTATOB,
BBLIBOJIOB M O0OOIIEHN;

MIPOTHO3MPOBATh BO3MOYKHOE Pa3BHTHE MPOIIECCa, a TAKKE BBIIBUTATh IPEITON0KEHUS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH HEJOCTATOUHOCTh U M30BITOYHOCTh MH(POPMAINH, JaHHBIX, HEOOXOIUMBIX IS
pEILlIeHus 3a]a4H;

BBIOMpATh, AHAIM3MPOBATH, CHCTEMATU3UPOBATh M MHTEPIPETUPOBATH HH(OPMAIIHIO
pa3INYHBIX BUAOB U (POPM IpPEICTABICHUS;

BbIOMpaTh (GOpMYy MpeAcTaBiIeHUs MHPOPMALMU M MIUIIOCTPUPOBATH pEIIaeMble 3a1auu
cXeMaMH, AuarpaMMamMu, HHOM rpadukoil 1 uX KOMOUHAIUSIMU;

OLIEHUBATh HAAEKHOCTh MH(OPMAIMM TO KPUTEPUSM, MPEATOKEHHBIM YUUTENIEM HWIIH
c(hOpMYJIMPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUA:

BOCIIPHHUMATh ¥ (OPMYIUPOBATH CYXJICHUS B COOTBETCTBHU C YCIOBHSAMH U TEISIMHU
OOmIeHus, SICHO, TOYHO, TPAMOTHO BBHIPAXKAaTh CBOI TOYKY 3pEHHS B YCTHBIX W
NUCbMEHHBIX TEKCTaX, /JaBaTh MOSICHEHUS MO XOAY pEIleHUs 3a/Ja4d, KOMMEHTHPOBATh
MOJIy4YEeHHBINH pe3ynbTarT;

B X0/i¢ O0CY)XIEHHs 3aJjaBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl, IPOOIEMBI,
pemraeMoil 3a7auu, BBICKAa3bIBaTh WJEU, HAICJICHHBIC HAa TOUCK PEIICHHs, COMOCTABIISATh
CBOM CYXKJCHHS C CYXICHUSIMHU APYTUX YYaCTHUKOB JMAIOTa, OOHAPYKUBATh Pa3indnue U
CXOJICTBO TIO3WIMH, B KOPPEKTHOH Qopme QopMyanpoBaTh pa3HOIIacusi, CBOH
BO3PAXKCHHUS;



® [IPEICTaBIATh PE3yJbTaThl PEILICHUS 3aJaud, SKCIIEPUMEHTA, HCCIIEAOBaHUs, MPOEKTa,
CaMOCTOSITEJIbHO BBIOMpaTh (OpPMAT BBICTYIJICHMsST C YYETOM 3aJad MPE3eHTALUU U
0COOEHHOCTEHN ayAUTOpUY;
e [IOHMMAaTh U HUCHOJb30BATH IIPEUMYIIECTBA KOMAHIHONW M MHIMBUAYAIbHOU PabOTHI MPU
peleHny yuyeOHbIX MaTeMaTHYECKUX 3a71ay;
® [IPUHUMATh II€JIb COBMECTHOW JEATENIbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOMN
paboThI, pacrpenensaTh BUABI pabOT, JOTOBapUBaTHCs, 00CYKIaTh MPOIECC U Pe3yabTaT
paboThI, 000011aTH MHEHUS HECKOJIBKUX JIFOJICH;
® y4YacTBOBaTh B IPyNNOBHIX (hopmax paboThl (0OCYykaeHUsI, OOMEH MHEHHSIMH, MO3TOBBIE
HITYPMBI U APYTHUE), BBITOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JAECHUCTBUS C
JPYTUMH 4I€HAaMH KOMaH/bl, OLIEHUBAaTh Kaue€CTBO CBOETO BKJIaAA B OOLIMHA MPOAYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMH B3aMMOACHCTBUSI.
PeryasiTuBHbIEe yHHBepcaabHble yueOHbIe AeiicTBUSA
Camoopranu3anus:
® CaMOCTOSITEIbHO COCTABIIATh IUIaH, aITOPUTM peIIeHUs 3agadd (WIM €ro 4YacTh),
BBIOMpPATh CIOCOO pelIeHUuss C Y4ETOM MMEIOUIMXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTHPOBaTh U KOPPEKTUPOBATb BapUaHThl pEIICHUH € Y4ETOM
HOBOH MH(OpMAIHH.
CaMOKOHTPOJIb, SMOLHOHAIBHBIH HHTEJIEKT:
® BJAJETh CIIOCOOAMHU CAMONPOBEPKH, CAMOKOHTPOJII MIpoIecca M pe3yibTara pelIeHUs
MaTeMaTHYeCKOM 3a1a49u;
® TPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTHh MpPH PEUICHWW 33/1a4d, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSTENILCTB, HaiIEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;
® OIICHUBaThb COOTBETCTBUE pE3yJbTaTa JAEATEIBHOCTU IOCTABICHHOW LIEAH M YCIOBUSM,
OOBSICHATh MPUYMHBI JTOCTHKEHUS WIM HEAOCTHKEHMS L€, HaXOAUTh OUIMOKY, aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOydenuss B 7 KJjacce OOydarOIIHMICS TMOJYyYUT CIENYIONIUE TPEIMETHbBIC
pe3yJIbTaThI:

Yucsa v BbIYUCICHUSA

BbimonHATh, coderass YCTHbIE M THCBbMEHHbIE MPHEMBI, apu(MeTHUecKue IeHCTBUS C
paloHaIbHBIMU YHCIIAMHU.

HaxoauTh 3Ha4€HUS YUCIIOBBIX BBIPAXEHUH, MPUMEHATH pa3HOOOpa3HbIe CIIOCOOBI U MPUEMBI
BBIYUCIICHUS 3HAYCHUH APOOHBIX BBIPAXKEHUH, COJlEpKAIMX OOBIKHOBEHHBIE U JIECATUYHbIE JPOOH.

[Tepexoauth OT ofHON (hopMBI 3amucu yucena K Apyroi (mpeoOpa3oBBIBATH JAECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YacCTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YHIOPSA0UYNBATH PALIMOHAIBHBIE YNCIIA.

OxpyrisTh uucna.

BBITTONHATE NPUKKUIAKY M OLEHKY PE3yJIbTaTa BBIYMCICHUW, OLEHKY 3HAYEHHWW YHCIOBBIX
BBIPKEHUM. BBIMOIHATE AEHCTBUSA CO CTENEHSAMU C HATypaIbHBIMHU MOKA3aTEISIMH.

[TpyMeHsTh NPU3HAKU JEITUMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HATYPaJIbHbIX YHCEI.



Pemiate mpakTUKO-OPUEHTUPOBAHHBIE 3aJlayd, CBSI3AHHBIE C OTHOIICHUEM BEJIMYMH,
MPONOPIUOHAIBHOCTBIO BEIMYHH, MPOIICHTAMU, HHTEPIIPETUPOBATh PE3YJIbTATHI PEIICHUS 3a7a4 C
y4€TOM OrpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMbIX OOBEKTOB.

Anredpanyeckue BbIPaKeHUs

Hcnonp30BaTh anreOpandeckyr0 TEPMHUHOJIOTHUIO M CUMBOJHUKY, IPUMEHATH €€ B Ipolecce
OCBOCHHS y4eOHOTO MaTepuania.

Haxoauth 3HaueHus: OyKBEHHBIX BBIPOKEHUHN MPU 3aJaHHBIX 3HAUCHUAX MEPEMEHHBIX.

BeimonusaTe npeoOpa3zoBaHUs LIEOT0 BBIPAKEHUST B MHOTOWIEH MPHUBEACHHUEM MOJO0OHBIX
CJIaraeMbIX, paCKpbITUEM CKOOOK.

BbINONMHATE YMHOKEHHE OJHOWIEHA Ha MHOIOWIEH M MHOrOYjIeHa Ha MHOIOYIEH,
OPUMEHATH (HOPMYITBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

Ocy1ecTBISATh pa3oKeHne MHOTOYICHOB HA MHOXKUTENIN C TOMOIIIbIO BEIHECEHUS 32 CKOOKHU
00IIero MHOXHUTEIS, TPYNIUPOBKYU ClIaraeéMbIX, IPUMEHEHUS (POPMYIT COKPAIIEHHOTO YMHOKEHHUSI.

[TpumeHsTh IpeoOpa30BaHUsl MHOTOWIEHOB Ul PELICHUs PA3IMYHBIX 33]1a4 U3 MaT€MaTUKH,
CMEXHBIX IIPEJMETOB, U3 pEealbHON IPAKTHKH.

Hcnonp30BaTh CBOMCTBAa CTEMEHEW C HATypaJlbHBIMU IOKa3aTENSIMH i1 IpeoOpazoBaHUs
BBIPKEHHUM.

YpaBHeHusI U HepaBEeHCTBA

Pemate nuHEHHbIE ypaBHEHHS C OJHOM NEPEMEHHOW, MPUMEHSS IpaBWiIa MEPEXoja OT
MCXOJIHOTO YPaBHEHUS K paBHOCUIIbHOMY eMy. IIpoBepsATh, ABJISIETCS JI YUCIO KOPHEM YpaBHEHUSI.

[TpumensTh rpaduueckre METOIbI IPH PEIICHUN JIMHEWHBIX YPAaBHEHUN U UX CHCTEM.

[TonGupate nmpuMepsl map 4Mces, ABISIOUUMXCS PELIeHUEM JIMHEHHOTO YpaBHEHHUS C ABYMS
MEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOW TUIOCKOCTH TpaduK JHHEWHOTO YpaBHEHHsS C JIByMS
MEPEMEHHBIMH, MOJIb3YACh IpaUKOM, TPUBOJUTH IPUMEPHI PEIICHHS YPABHEHHUS.

Pemate cuctembl JBYyX JIMHEHHBIX YpaBHEHUH C JBYMs INEpEMEHHBIMH, B TOM YHCIE
rpaduyecku.

CocraBnaTh W pellaTh JHMHEHHOE ypaBHEHHE WM CHUCTEMY JIMHEHHBIX YypaBHEHHMH 110
YCIIOBUIO 3aJaud, MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJaud IOJY4YECHHBIN
pe3ynbTar.

DOyHKIUUHA

N300paxaTh Ha KOOPIAWHATHOW MPSIMOUN TOYKH, COOTBETCTBYIOIIUE 3aIaHHBIM KOOpPIUHATAM,
Jy4H, OTPE3KH, HHTEPBAJIbI, 3aITUCHIBATH YHCIOBBIC IPOMEKYTKU Ha alreOpanveckoM si3bIKe.

OtmeuaTh B KOOPJIMHATHON MJIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAMHATaM, CTPOUTH IpapuKu
auHeHbIX QyHKUuN. CTpouTh Tpaduk GQyHKIUHU Y = [X|.

OnwuceIBaTh € MOMOIIBIO (DYHKIIMIA U3BECTHBIE 3aBUCUMOCTH MEX]y BEIMUYMHAMU: CKOPOCTH,
BpEMs1, pacCTOSTHUE, [IeHa, KOJIMYEeCTBO, CTOMMOCTb, TPOU3BOIUTENILHOCTD, BpeMsl, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apTryMeHTa.

[Tornumate Tpaduueckuii crocod TPeacTaBlICHUS W aHalW3a WH(OpMAIuu, HW3BIEKATh U
UHTEPIPETHPOBATH HHPOPMAIUIO U3 TPa(UKOB PEATbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoHmy oOydenus B 8 Kkiacce oOydaromMiCS MOMYYUT CIEAYIOIIME IpPEeIMETHbIE
pe3ynbTaThl:

Yuciia 1 BBIYMCICHUSA

Hcnonb3oBarh HayvadbHbIE MPEACTABICHUS O MHOXECTBE JEHCTBUTENbHBIX YHCEN s
CpPaBHEHHMSI, OKDYIJICHHS W BBIYHCICHUH, W300pakaTh JEWCTBUTENBbHBIE YHCIA TOYKAMH Ha
KOOPJAMHATHOU MPSIMOIA.



[TpuMeHATHh MOHATHE apUPMETUIECKOTO KBAAPATHOTO KOPHSI, HAXOIUTh KBaJIpaTHbIE KOPHH,
UCTIONB3Ysl TPH  HEOOXOAWMOCTH KalbKYJISTOP, BBINOJNHATH MpPeoOpa3soBaHUsl BBIPAKECHUH,
coJlepKalluX KBaJpaTHbIE KOPHU, UCIIOJb3Yys CBONCTBA KOPHEH.

Hcnonb3oBaTe 3anmucu OONBIIMX M MajblX YHUCET C IOMOIIBIO JECSATUYHBIX ApoOed U
crenenel yucia 10.

Auredpanyeckue BbIpaKeHHUs

[IpuMeHATh NOHATHE CTENEHM C LEJbIM II0Ka3aTeleM, BBINOIHATE IPeoOpa3oBaHUs
BBIPAXCHU, CONEPIKAIUX CTEIEHU C LIETIbIM ITOKA3aTEIEM.

BBINONHATE TOXIECTBEHHBIE MPEOOpa3OBaHMs PALMOHAIBHBIX BBIPAXXEHUH Ha OCHOBE
NpaBWI JEHCTBUN HAJl MHOTOYJICHAMH H alreOpandecKuMu JpoOsMu.

PacknanpiBaTh KBagpaTHBIA TPEXUICH HA MHOKUTEIIH.

[TpumensaTs npeoOpazoBaHMs BBIPAKEHUM ISl PEILICHUs pa3iIM4yHbIX 33/a4 M3 MaTeMaTHKHU,
CMEKHBIX IIPEAMETOB, U3 PEATIbHON ITPAKTUKHU.

YpaBHeHusi U HepaBeHCTBA

Pemats nuHelHble, KBaJpaTHbIE YpaBHEHUS M PALMOHAIbHBIE YpaBHEHUS, CBOJAIIMECH K
HUM, CUCTEMBI IByX YPAaBHEHUH C IBYMs [IEPEMEHHBIMH.

ITpoBoauTh mpocTElIME UCCIENOBAaHUS YPAaBHEHUN M CUCTEM YPAaBHEHMI, B TOM YHUCIE C
IPUMEHEHUEM IpaUUecKUX MpeJICTaBICHUN (yCTaHaBIMBATh, UMEET JIM YpPaBHEHHUE WM CUCTEMa
YpaBHEHUH peLlIeHUs], €CJIU UMEET, TO CKOJIbKO, U IIpOUee).

[Tepexoaute OT CIOBECHOH (OPMYIHMPOBKM 3ajaud K e€ aireOpandeckod MoJenu ¢
IIOMOUIBbIO COCTaBJICHUsI YPABHEHHUS WM CUCTEMBI YPAaBHEHMM, HHTEPIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJ]au MOJIyYE€HHBIN pe3yabTaT.

[TpyMeHsTh CBOWCTBAa YMCIIOBBIX HEPABEHCTB JJII CPaBHEHMS, OLIEHKH, pellaTh JIMHEIHbIE
HEpaBEHCTBA C OJHOM NEepeMEHHOH M MX CHUCTeMbl, JaBaTh TIpadUUecKyl0 MIUIIOCTPALIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUUHA

[Tonumath ¥ UCHOAB30BaTh (QYHKIMOHAJIbHBIE MOHATHS U SA3BIK (TEPMHUHBI, CUMBOJINYECKUE
0003HaueHMsI), ONpPENENATh 3HauUeHHe (PYHKIMU MO 3HAYEHUIO apryMEHTa, OINpeNesiTh CBOWCTBA
¢byHKIMHU 0 e€ rpaduKy.

Ctpouts rpaduku 3J€MEHTapHBIX PYHKIMHA BUJA:

y =k/x, y =x2, y = x3,y = x|, y = \X, OIHICHIBATb CBOICTBA YHCIOBOI (YHKIHH 1O €&
rpaduxky.

K xonmy oOydenns B 9 KkJjacce OOydarOIIMICSd TMOTYyYUT CIEAYIOMAE TPEIMETHBIC
pE3yJIbTaThI:

Yuciia 1 BbIYMCICHUSA

CpaBHUBATh U YIOPAIOUYNBATH PAllMOHAIBHBIE U HPPALMOHAJIbHBIE YUCIIA.

BeimonHaTe apudmMernyeckue OEHCTBUS C pallMOHaJIbHBIMU YMCIAMH, COYeTash yCTHBIE U
MUCbMEHHBIE IPUEMBI, BBITIOJIHATH BBIUMCIIEHUS C UPPAL[MOHAIBHBIMU YHCIAMH.

HaxoauTe 3HaueHHUs CTENEHEW C LEIbIMU MOKA3aTeIsIMU U KOPHEH, BBIUMCIIATH 3HAUCHHUS
YHUCIIOBBIX BbIPAKEHUH.

OKpyriTh AEWCTBUTEIBHBIC YHCIIA, BBIOIHATh IPUKUAKY Pe3ysIbTaTa BHIYMCICHUI, OLIEHKY
YUCJIOBBIX BBIPAKECHUMN.

YpaBHeHHUsS M HEpaBEHCTBA

Pemare nuHeWHbIE U KBaJpAaTHBIC YPABHEHNUA, YPABHEHUS, CBOASINNECS K HUM, IPOCTEHIINE
JIpOOHO-pallMOHATIbHBIE YPABHEHUS.

PemaTts cucreMbl OBYX JMHEWHBIX YpaBHEHUN C JIByMs NEPEMEHHBIMH U CHCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OHO YPAaBHEHUE HE SABIIAETCS JIMHEUHBIM.



PemaTh TeKCTOBBIE 33/1a4K alreOpandeckuM CriocoO0M C TTIOMOIIBIO COCTABIICHUS YPaBHEHUS
WJIM CUCTEMBI JIBYX YPaBHEHHM C IByMs IEPEMEHHBIMU.

[IpoBoauTh mpocTeile HUcCiael0oBaHUSI YpaBHEHUN U CHCTEM ypaBHEHUH, B TOM 4YHCIIE C
NpUMEHEHHEM rpaHuuecKux Mpe/CTaBlIeHU (yCTaHaBIUBATh, UMEET JIM YpaBHEHHE WU CHUCTEMa
YpaBHEHUU pEIICHHUS], €CJIM UMEET, TO CKOJIbKO, U TIpouee).

Pemarr nuHeEWHbIE HEPAaBEHCTBA, KBAJpaTHBIE HEPABEHCTBA, HW300paxaTh pEHICHHE
HEPABEHCTB Ha YHMCJIOBOW MPSIMOM, 3aMUCHIBATH PEIIEHUE C TIOMOIIBI0 CHMBOJIOB.

Pemarb cuctembl JMHEHHBIX HEPaBEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOUAIOIIME KBaJpaTHOE
HEPAaBEHCTBO, M300pa)kaThb pPELIEHUE CUCTEMbl HEPABEHCTB Ha YHUCIIOBON MpPSMOM, 3alHCHIBATh
pELIEeHNE C IOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUH PA3JIMYHBIX 3a/1a4.

DOyHKIUHA

Pacno3naBaTh (yHKIHMHM W3Y4eHHBIX BHUIOB. [l0Ka3bIBaTh CXeMaTHYECKH PACIOIOXKEHHE Ha

KOOPAWHATHOH IIOCKOCTH IpaduKoB GyHKIWHN BUaa: y = kx, y =kx + b, y = k/x, y = ax2 + bx + ¢,

y=x3y= Vx, y = |x|, B 3aBucumoct oT 3Ha4YeHHH KO3()HIMEHTOB, ONMUCHIBATH CBOWCTBA

byHKIHIA.

Crpoutb M u300pa)kaTb CXEMaTHYECKH TIpapUKd KBAaJPAaTUUHBIX (YHKIMHA, OMNHCHIBAThH
CBOWCTBA KBAIPATUYHBIX (DYHKIIHIA 1O UX TpaduKam.

Pacno3naBare kBagpaTHuHyo (GyHKIUIO 10 (HopMyse, MPUBOAUTH MPUMEPHI KBaAPATHIHBIX
(GyHKUUH U3 pealbHON KU3HU, GU3UKU, TEOMETPUH.

YuciioBbIe MOCIE10BATEILHOCTH U NPOrPECCUH

PacniozHaBath apu(pMETHUECKYI0 M T€OMETPUUYECKYIO0 IMPOrpecCMu IpPH pa3HbIX crocobdax
3a/1aHus.

BBINONHATE BBIUMCIEHUS € HCHOJb30BaHHWEM (OpMYyT N-ro 4wieHa apupMeTHdeckoil u
T€OMETPUYECKOU MTPOTrPECCUi, CYMMBI IIEPBBIX N YJICHOB.

N3006paxarh 4ieHbI MOCIEI0BATEIbHOCTH TOUKAaMH Ha KOOPJMHATHOMN IJIOCKOCTH.

Pemate 3agaun, CBsI3aHHBIE C YMCIOBBIMM IOCIEAOBATEIBHOCTSMH, B TOM YHUCIE 3aa4d U3
peasbHOM JKU3HU (C UCTIOIb30BAaHUEM KAJIBKYIATOPA, IUPPOBBIX TEXHOJIOTHI).



TEMATHYECKOE IINTAHUPOBAHHME

7 KJIACC
Koan4yecTBO 4acoB DJIEKTPOHHBIE
HaumeHoBaHuUe pa3iesioB H TeM (uudposbie)
Ne n/m Konrpoubusie IIpakTuueckue
MPOrpaMMblI Bceero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
1 Yucna u BeruncieHus. PanimoHanbHbIe )5 1 bubmuoreka [JOK
qucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AnrebpanyecKkue BoIpaKeHUS 27 4 https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 20 2
¥ paBHEHHS 1 HEPABCHCTRA https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 K . D 24 1
OOpAMHATH 1 rpaduKu. DyHicin https://m.eds00.ru/7f415b90
bubmuorexa [JOK
5 IT 000 6 1
OBTOPCHHUE M ODODIICHHE https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 0




8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM (uu¢posBbie)
Ne n/m Konrpoububle IIpakTHyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
bu6mumoreka [IOK
1 UYucna u Belurcienus. KBagpatHele KOpHU 15 https://m.edsi.ru/7f417af8
) Yucna v BerunciieHus1. CTeneHpb ¢ [eIbIM 7 bu6mmoreka [IOK
MOKa3aTeleM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKkue BbIpaKEHUSI. 5 | bubnuorexa [JOK
KBanpatublii TpéxuiieH https://m.edsoo.ru/7f417at8
4 AnreOpanyecKkue BbIpaKEHUSI. 15 | bubnuorexa [JOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBA. KBapaTHbie 15 | bubnnoreka [HOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CHUCTEMBI 13 bubnuotexa [JOK
ypaBHEHM https://m.edsoo.ru/7f417af8
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 ﬁgg:jﬁ:ii(ﬁfn £417af8
8 OyHkunu. OCHOBHbBIE TOHATHUS 5 bubmorexa HOK
https://m.edsoo.ru/7f417af8
bubnnoreka [JOK
? Py, THCIOBHE QyHiIH ? https://m.edsi.runm17af8
bubnnoreka [JOK
10 HorToperiie 1t 0Go0merne 0 : https://m.edscL)i.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0




9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Konrpoabnbsie IIpakrHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
1 Yucna u Beruucienus. JlelicTBUTEIbHbIC 9 bubnmoreka [JOK
yucia https://m.edsoo.ru/7f419d08
) VYpaBHEeHUs 1 HEPABEHCTBA. Y PaBHEHUS C 14 | bubmuorexa [IOK
OJHOU MepeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 14 | Bbu6mmoteka [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 https-//m.edsoo.ru/7f419d08
bubnuoreka [IOK
. Gy e ! https://m.edsoo.ru/7f419d08
6 YuciIoBbIE OCIEN0BATEILHOCTU 15 1 bubmmorexa OK
https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 18 | bubmmoteka IIOK
3HAHUHN https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




IHOYPOYHOE IINTAHUPOBAHHUE

CaoiicTBa IENCTBUI HaI

7 KJIACC
N KoJsinvecTBO ypokoB Jara
0
- Tema ypoxka KonrpoabHble | 1m0 mjIaH mo dakr
n/n Bcero % y Y
PpadoThI Ta 70 7B Tr
[ToHsiTHE pallMOHAIBHOTO YHCIIA. 1 1 Hen
Panyonanbabie yucia.
Apudmernueckue AeWCTBUS € 1 Hen
2 palMOHAIbHBIMU YHCIIaAMHU. 1
YucnoBble BEIPAKECHMUS.
Pemenne OCHOBHBIX 3amay Ha 1 "Hen
3 JIpoOH, TPOLIEHTHl U3 peaTbHOU 1
MIPaKTUKH.
Apudpmernueckue JAEUCTBUS C 2 Hex
4 palMOHAIbHBIMHU YHCIIaMHU. 1
HucnoBble BEIPAKECHMUS.
Apudpmernueckue JAEUCTBUS C 2 Hex
5 palMOHAIBHBIMU YUCIJIAMH. 1
Bripaxenus ¢ nepeMeHHBIMHU.
Apudmernueckue JAEUCTBUS C 2 Hen
6 palMOHAIBHBIMU YUCIIAMH. 1
Bripaxenus ¢ nepeMeHHBIMHU.
CpaBuenue, YIOpsI0YMBaHUE 3 Hen
7 palroHaNIbHBIX JHCEN. 1
CpaBHeHmne 3HAYCHHI
BBIPAKCHUI.
CpaBHeHnue, yHOpsiI0UUBaHUE 3 Hen
3 parmoHaTBHBIX quCe. 1
CpaBHenue 3HAUYEHUH
BBIPAKCHMUII.
Apudmernueckue ACUCTBUS C 3 Hen
9 palMOHAIIBHBIMU YUCIJIAMH. 1




YHUCJIaMHU.

10

IIpeobOpazoBanue OYKBEHHBIX
BBIPAXECHUM, PACKPBITHE CKOOOK
u MIpUBEICHUE 10TI00HBIX
cnaraeMbIx. ToxzaecTsa.

4 uen

11

[IpeobpazoBanue OYKBEHHBIX
BBIPOKEHUH, PaCKPBITHE CKOOOK
Hu MPUBEICHUE MOJ00HBIX
ciaraeMbix. ToxecTBa.

4 men

12

KonTposabnas padora Ne 1 mo
TeMe "PanmoHajbHBIe Yucaa'.
BBoanas.

4 gen

13

YpaBHeHue, IIpaBUJIa
npeoOpa3oBaHus YPaBHEHUH,
PaBHOCHUIIBHOCTb YPAaBHEHM.

5 Hen

14

JluHeitHoe ypaBHEHUE C OJHOWU
IIEPEMEHHOI, pelieHue
JIMHEHHBIX YPABHEHUM.

5 Hen

15

JIuHeitHoe ypaBHEHUE C OJHOU
IIEPEMEHHOM, pelieHue
JIMHENHBIX YPABHEHUM.

5 Hen

16

JluHeitHoe ypaBHEHUE C OJHOU
IIEPEMEHHOM, pelieHue
JMHENHBIX ypaBHEHHU. PemieHue
3a/1a4 ¢ IOMOUIbI0 YPaBHEHUM.

6 Hen

17

Pemenrie OCHOBHBIX 3amady Ha
JIpoOH, TPOLIEHTHl U3 pPeaTbHOU
MIPAKTUKU.

6 Hen

18

JIuneliHoe ypaBHEHUE C OIHOU
IIEPEMEHHOM, pelieHue
JIMHEUHBbIX ypaBHeHUU. Pemienue
3a/1a4 C MOMOILBI YPABHEHUM.

6 Hen

19

DopMyIIbL

7 "Hen

20

DopMyIIbL

7 "Hen




21

KonTpoabsnas padora Ne 2 mo
Teme "JIuHeiinble ypaBHeHus'

7 "Hen

22

Koopnnnara TOYkM Ha HpAMOI.
YucioBbie MIPOMEXYTKH.
Paccrosinne MEKY JIBYMsI
TOYKAMU KOOPJAMHATHOU MPSAMOIA.

8 Hexn

23

Yucnossie MIPOMEXKYTKH.
Paccrosinne MEKY JIBYMsI
TOYKAMU KOOPJMHATHOU MPSIMOIA.

8 Hen

24

[onsarne ¢ynxmuu. Yto Takoe
byHKIHS.

8 Hexn

25

[Tepemennsie. Honyctumele
3HAYCHUS NePEMEHHBIX.
Brruncnenue 3HaueHUN QyHKIMIMA
o opmyse.

9 Hen

26

CpaBHenue, yIOpsI0YMBaHUE
paloHaIbHBIX qucell.
Borunicnenue 3HaueHuid QyHKIUN
o gopmyse.

9 Hen

27

[TpsamoyronbHas cUCTEMa
KOOpAMHAaT  Ha  IUIOCKOCTH.

I'paduk pynkuum.

9 Hen

28

[TpsamoyronbHas cucremMa
KOOpDJMHAT  HAa  IJIOCKOCTH.
I'papux  ¢dynxmumu. CpoiicTBa

(GYHKIMI.

10 Hen

29

Peanbnble 3aBucumoctu. Ilpsmas
u oOpartHas
ponopuuoHaibHOCTH.  [Ipsimas
IPONOPLUUOHAIBHOCTE U €€

rpaduxk.

10 Hen

30

Peanpuble 3aBucumoctu. Ilpsmas
u oOparHas
nponopuuoHaibHoCTU.  [Ipsimas

10 gen




NPOMOPIMOHAIBHOCTE W €€
rpaduk.

Jluneiinast ¢ynkuus. PeanbHble 11 nHen
31 3aBUCUMOCTH. [Ipsimas u

oOpaTHasi IPONOPLHUOHAIBHOCTH.

[Moctpoenne rpaduka JTHHEHHOMN 11 nen
3 GbyHKIHH. Peanbubie

3aBUCUMOCTHU. [Ipsmas 31

oOpaTHasi IPONOPLHUOHAIBHOCTH.

Jluneiinas GyHKIHSA. 11 Hen
33 [TocTpoenue rpaduka JTHMHEHHON

(GyHKLIUU.
34 Urenue rpaduKoOB  peabHBIX 12 Hen

3aBUCUMOCTEM.

[Tpumepsl TpaduKoOB, 3aTaHHBIX 12 Hen
35 dbopmynamu. Kycouno-3amanubie

byHKIHH.

UreHne rpaduKoOB  pealbHBIX 12 ven
36 3aBUCUMOCTEH. Kycouno-

3a/laHHble QYHKIUU.

Kontpoasnas padora Ne 3 mo 13 Hen
37 TEMe "KoopanHaTsl "

rpa¢uxku. Pyakuun''.

Crenenp c HaTypaJIbHBIM 13 Hen
38 MOKa3aTeJIeM. Omnpenenenue

CTETICHM.
39 Crenenp c HaTypaJIbHBIM 13 Hen

MIOKAa3aTeJIeM.

CpolicTBa CTEIICHU c 14 Hen
40 HATypaJIbHBIM IIOKA3aTEeJEM.

VYMHOXeHHE u IeIeHue

CTEIEHEH.
41 Crenenb c HaTypaJIbHBIM 14 nen

mokKasarejieM. YMHOXEHHE |




JICJIEHUE CTEIICHEN.

CaoiicTBa CTEIICHU C 14 uen
42 HaTypaJIbHbIM [IOKA3aTEeJEM.

Bo3senenue B CTEIIEHD

IIPOU3BE/ICHUS U CTEIIECHHU.

Crenenb c HaTypaJIbHbIM 15 nen
43 nokasareineM. Bo3BexeHue B

CTENEHb IIPOU3BEICHUS u

CTEIIEHHU.

Crenenpb c HaTypaJIbHBIM 15 nen
44 nokaszareireM. OmgHOWIEH U €ro

CTaHJIApTHBIN BUJ.

CaoiicTBa CTEIEHNU c 15 Hen

HaTypaJIbHbIM IoKa3aTeseM.
45 YMHOXkeEHUE OJIHOWICHOB.

BosBenenue OJTHOWJIEHA B

CTENEHb.

bykBenHbie BBIPAKEHUS. 16 Hen
46 YMHOXEHNE OJIHOYJICHOB.

Bo3senenune OJTHOYJIEHA B

CTENEHb.

[Tpumepsl rpaduKoB, 3aJaHHBIX 16 Hen
47 dbopmynamu. OyHKIUU y=x"2 u

y=x"3 u ux rpapuku. CoiicTa

(GYHKIHI.

[Ipumepsl rpadukoB, 3aJaHHBIX 16 Hen
48 dopmynamu. OyHkuuun y=x"2 u

y=x"3 u ux rpaduku. ['padux

$yHKIMA y =[] .

[Tpumeps! rpaduKoB, 3aJaHHBIX 17 nen
49 dbopmynamu. OyHKIUU y=x"2 "

y=x"3 u ux rpaduxu. ['padpux

dyHKIHH y =[X] .
50 ITpu3Haku JICTUMOCTH, 17 uen




pa3IOKEHUsT HAa  MHOMKMTEIU
HaTypaidbHbIX uKcesl. O MPOCThIX
Y COCTAaBHBIX YHCJIAX.

51

KonTpoabsnas padora Ne 4 mo
TeMe "CreneHnb c
HATYPAJbHBIM MOKa3aTejemM' .

17 uen

52

MHOTroO4IeHEI.

18 Hen

53

Muorouwiensl. CTaHIapTHBINA BHU]I
MHOTOYJIEHA.

18 Hen

54

CnoxeHue, BBIYHTAHMUE,
YMHOXXEHHE MHOTOYJICHOB.
ClI0)KeHHE U BEIYUTAHUE.

18 Hen

55

CnoxeHue, BBIYHTAHMUE,
YMHOXXEHHE MHOTOYJICHOB.
ClI0)KeHHE U BEIYUTAHUE.

19 Hen

56

CrnoxeHue, BBIYHTAHMUCE,
YMHOXXEHHE
MHOTOYJICHOB. Y MHO)KCHHE
OJHOYJICHA HA MHOTOYJICH.

19 Hen

57

CnoxeHnue, BBIUHMTAHHE,
YMHOXXEHHE MHOTOYJICHOB.
YMHOXeHHE OJHOWWICHA Ha
MHOTOYJICH.

19 Hen

58

Pemenue 3aga4y ¢ MOMOILIBIO
YpaBHEHUM.

20 Hen

59

PasznoxxeHue MHOTOYIEHOB Ha
MHOUTEIU. BelHECEHHE 00LIEro
MHOUTEIIS 32 CKOOKH.

20 Hen

60

PaznoxeHne MHOrO4ieHOB Ha
MHOXUTEIU. BeiHECEHHE 001IEro
MHOYUTEIIS 32 CKOOKH.

20 Hen

61

KontpoabHnas pabdora Ne S5 mo
TeMme "Clil0:keHUe U BbIYUTAHHE
MHOrowieHoB. IlpousBenenue

21 men




OJJHOYJIEHA M MHOTOYJ1eHa".

62

IIpeobOpazoBanue OYKBEHHBIX
BBIPAXECHUM, PACKPBITHE CKOOOK
u MIpUBEICHUE 10TI00HBIX
claracMblIX. YMHOKEHUE
MHOTOYJICHa Ha MHOTOYJICH.

21 Hen

63

IIpeoOpazoBanue OYKBEHHBIX
BBIPQXEHUM, PACKPBITHE CKOOOK
u MIPUBEJICHHE MOJJOOHBIX
CllaraeMbiX. YMHOKEHUE
MHOTOYJICHa HA MHOTOYJICH.

21 Hen

64

PasznoxxeHue MHOTOYIEHOB Ha
MHOKHUTEIIH. Coco0
TpYIIUPOBKHU.

22 Hen

65

Pemenye 3amau ¢ IOMOIIBIO
YpaBHEHUU.

22 Hen

66

Pa3noxkeHue MHOrOYIEHOB Ha
MHOKHUTEIIH. Croco0
TPYINIUPOBKH.

22 Hen

67

HpI/I3HaKI/I JACIINMOCTHU,
Pa3JI0KCHUA Ha MHOXUTCIIN
HATypaJIbHBIX YHCCII. [[eJ'ICHI/IC C
OCTaTKOM.

23 uen

68

KonTposbHasi padora Ne 6 mo
TEeMe "IlpousBenenue
MHOT04JIEHOB''.

23 Hen

69

Dopmyisl COKpAILEHHOTO
YyMHOXKEHMsS.  BosBeneHue B
KBaZpaT M B Ky0 CYMMBI |
Pa3HOCTU apryMEHTOB.

23 Hen

70

Bo3Benenue B kBajpaT U B KyO
CYMMBI U Pa3HOCTH apTyMEHTOB.

24 nen

71

Dopmysl COKpAILEHHOIO
yMHOXKEHMs.  PasnoxkeHue Ha

24 gen




MHOKUTENH C MIOMOIIBI0 (HOpMYIT
KBajZpaTa CYMMBI U KBajpaTa
Pa3HOCTH.

Pa3noxxeHne Ha MHOXHUTEIU C 24 uen
72 noMoIiplo  GopMyll  KBajapaTa
CYMMBI U KBaJipaTa pa3HOCTH.
Dopmyiibl COKpaIEHHOTO 25 Hen
73 YMHOXXCHHS. YMHOXXEHHUE JBYX
BBIPAKEHUI HA UX CYMMY.
74 YMHOX€EHHUE IBYX BBIPA)KCHHUU Ha 25 Hen
X CYMMY.
Dopmyiibl COKPaIEHHOTO 25 uen
75 YMHOKCHHS. Pasznoxenne
pa3HOCTH KBaJ[paToOB Ha
MHOKHUTEIIH.
76 Pa3znoxeHne pasHOCTH KBaJIpaTOB 26 Hen
Ha MHO>KHUTEIIH.
Dopmybl COKpaIEHHOTO 26 Hen
77 YMHOXEHHS. Pasnoxkenwe Ha
MHOXHUTEIH CYMMbl U Pa3HOCTH
KyOOB.
73 Pa3znoxxenne Ha  MHOXUTEIH 26 Henn
CYMMBI M Pa3HOCTH KYOOB.
79 Pa3noxxeHne MHOIO4YICHOB Ha 27 Hen
MHOKHUTEIIH.
Koutpoasnas padora Ne 7 mo 27 Hen
80 TeMe "Aaredpaunveckue
BbIpa:kenust. ®CY"
]1 [IpeoOpazoBanue LIEJIOTO 27 Hen
BBIPKEHHS] B MHOTOUJICH.
IIpumeHeHue pa3INYHBIX 28 Hen
82 Croco0OB /I Pa3jioKEHHs Ha
MHOKHTEJIIH.
83 Bo3Benenue aByusneHa B CTENEHb. 28 Hen




JluHeitHoe ypaBHEHUE C ABYMSA

28 Hen

84

NEPEMEHHBIMH U €T rpauK.
35 JIuneliHoe ypaBHEHUE C JBYMs 29 nen

IEPEMEHHBIMU U €ro rpaguk.

Cucrema JIBYX JIMHEWHBIX 29 uen
86 ypaBHEHUU c JBYMS

EPEMEHHBIMH.

Cucrema JIBYX JIMHEWHBIX 29 Hen
87 ypaBHEHUU c JBYMS

NIepEMEHHBIMHU. 4

Cucrema JBYX JUHEHHBIX 30 Hen
23 ypaBHEHUH c JBYMs

[IEPEMEHHBIMH. Crnioco6

IIOJICTAHOBKH.
39 Pemenne cucrtem  ypaBHEHHI. 30 Hen

Crioco6 moJICTAaHOBKH.

Cucrema JBYX JUHEHHBIX 30 Hen
90 ypaBHEHUH c JBYMs

NEePEMEHHBIMH. Crioco6

CJIOKECHHSI.
91 Pemenue cucreM ypaBHEHHI. 31 Hen

Cnoco0 croxenus. 4

Pemienne cucreM  ypaBHEHHH. 31 Hen
92 Pemenue 3aga4y ¢ MOMOLIBIO

CHUCTEM YpaBHEHUM.

Pemienne cucreM  ypaBHEHHH. 31 Hen
93 Pemenne 3amau ¢ 1OMOIIBIO

CHCTEM YpaBHEHUH.
94 Pemenne oCHOBHBIX 3ajad Ha 32 Hen

Apobu, Ipory

Pewienne cucreM ypaBHEHUM. 32 Hen
95 JluHeiiHble HEPABEHCTBA C JBYMSI

NIEPEMEHHBIMH U UX CUCTEMBI. 46
96 KonTposbnasi padora Ne 8 mo 32 Hen




TeMe "JIuHeliHbIe YPABHEHHS C
ABYMSl Ne€peMeHHbIMH H HX

cucreMbl'.

[ToBTOpEHHE OCHOBHBIX MOHSTUIA 33 wen
97 U METOJIOB Kypca 7 Kiacca, 1

000011IeHrE 3HAHUI

[ToBTOpEHHE OCHOBHBIX MOHSTUIA 33 wen
98 U METOJIOB Kypca 7 Kiacca, 1

000011IeHrE 3HAHUI

[loBTOpEHNE OCHOBHBIX MOHATHI 33 Hen
99 U METONOB Kypca 7 Kiacca, 1

000011IeH1E 3HAHU I

[ToBTOpEHNE OCHOBHBIX MOHSITHI 34 nen
100 U METOJIOB Kypca 7 Kiacca, 1

000011IeH1E 3HAHUI
101 Hrorosas KOHTPOJIbHAasI 1 34 nen

padora

[ToBTOpEHHE OCHOBHBIX IMMOHATHIA 34 nen
102 M METOJOB Kypca 7 Kjacca, 1

00001IeHNe 3HAHUI

OBILIEE KOJIMYECTBO HACOB I10 102

I[TPOTPAMME




8 KVIACC

KoauuecTBO 4acoB

DJIeKTpOHHbIe U (pPOBbIE

-:;-’n Tema ypoxa Beero Kontposabubie IIpakTnHueckue f::;:eﬂnﬂ 00pa3zoBaTeJbHbIE
padoThI padoThI pecypcbl
1 KBanpaTHblii KOpeHb U3 yHMCIia 1 Bubmmorexa HOK
https://m.edsoo.ru/7f42d452
2 [Tonsatue 06 UppaOHAIEHOM YHCIIE 1 Bubmmorexa HOK
https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHbie TPUOTUKEHUS |
UppalMOHATIBHBIX YHCET
4 JlecsiTHuHbIC TPUOTMIKCHUS |
HPPAIMOHATIBHBIX YHCET
JlelicTBUTENbHBIC YKCIIA 1
CpaBHEHME I€WCTBUTEIIbHBIX YHCEI 1
CpaBHeHHE IEWCTBUTEIIBHBIX YHCEI 1
3 Apudmernueckuit KBaapaTHbIHI |
KOpEHb
9 VYpaBHeHue Buia x> = a 1
10 CaoiicTBa apumeTnyecKkux | bubnmnorexa [JOK
KBaJpaTHBIX KOPHEU https://m.edsoo.ru/7{42d862
11 CgoiicTBa apupMETHIECKUX | bubnuoreka [IOK
KBaJpaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
o | et o 1
KBAIPATHBIE KOPHI https://m.edsoo.ru/7f42dd26
I1 BAHUE YUCIIOBBIX
13 Bf,lj;zizf;ﬁ, COJIeep)K(;H(I)I/IX 1 Bubmmorexa [OK

KBaJpaTHbIE KOPHU

https://m.edsoo.ru/7f42ded4




[IpeobpazoBaHme YUCTOBBIX

14 BBIPAYKEHH, COJIEpKAILUX bubmorexa HOK
https://m.edsoo.ru/7f42e0be
KBaJpaTHbIC KOPHU
[IpeobpazoBaHre YUCTOBBIX
15 Bb];I)pa>KI;HI/II71 coAepKaIInX bubmorexa OK
’ https://m.edsoo.ru/7f42¢262
KBaJpaTHBIC KOPHU
16 CreneHsb C LIEJIBIM ITI0Ka3aTeaeM bubmorexa OK
https://m.edsoo.ru/7f4354a4
CrangapTHas 3alluCh YUCIa.
Pa3mepnl 00bEKTOB OKPYKAIOIIIETO
17 Mupa (0T IEMEHTAPHBIX YACTHIL JI0 Bbu6mmotreka [JOK
KOCMHYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIIBHOCTD TTPOLIECCOB B
OKpY>KaroIlleM Mupe
13 CBolicTBa CTENIEHH C IIEJIBIM bubnuorexa [IOK
MoKa3aTesemM https://m.edsoo.ru/7f435648
19 CBolicTBa CTENEHU C LIEJIBIM bubmuoreka [{OK
MoKa3aTeaemM https://m.edsoo.ru/7f435648
20 CBolicTBa CTENEHU C LIEJIBIM bubmuoreka [{OK
MOKa3aTeyieM https://m.edsoo.ru/7f435648
71 CBoOIiCTBa CTETICHH C IIEJIBIM bubmuoreka [IOK
MoKa3aTeaemM https://m.edsoo.ru/7f43599a
2 CBolicTBa CTENEHU C LIEJIBIM bubnuoreka [{OK
MoKa3aTeaemM https://m.edsoo.ru/7f435ed6
23 KBanpaThslii TpéxuiieH
24 KBagpartsslii TpéxueH
75 PasnoxeHne kBagpaTHOro TpEXusaeHa bubmuorexa [IOK
Ha MHOKHUTEIU https://m.edsoo.ru/7f42fd38
26 Pasnosxenne kBagpaTHOro TpéxusieHa bu6muoreka [JOK

Ha MHOXXUTCEIN

https://m.edsoo.ru/7f42fd38




KontponbHas paboTa mo temam

27 "KBanparnsle kopHu. CreneHu. bubmmorexa [OK
Kpaaparhsiii Tpexen’” https://m.edsoo.ru/7f42ec80
bu6nmoreka [IOK
28 Anrebpaitiecias 1pods https://m.edsoo.ru/7f430382
JlonycTuMeble 3HaUeHUS
29 MEPEMEHHBIX, BXOIAIINX B
anrebpanvecKue BbIpasKeHUs
JonycTuMeble 3HaUEHUS
30 MePEMEHHBIX, BXO/ISIINUX B
anreOpanvecKue BbIPaKEHUs
31 OcHOBHOE CBOMCTBO anredpanveckon bubnnorexa [JOK
npobu https://m.edsoo.ru/7f4308e6
. bubnmoreka LIOK
32 Coxpaterie 1podeit https://m.edsoo.ru/7f430a8a
. bubnuorexa LIOK
33 Coxparuerine Apobeit https://m.edsoo.ru/7f430f44
. bu6nmorexa LIOK
34 Cokpauettite 1podeit https://m.edsoo.ru/7f430f44
35 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6nmorexa LIOK
U JeTieHue anreOpandeckux apooei https://m.edsoo.ru/7f43128c
36 CrnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubnuoreka [IOK
U AefieHue anredpanyeckux apooei https://m.edsoo.ru/7f4315¢c0
37 CnoxxeHue, BBIYUUTAHUE, YMHOKEHUE bu6nunoreka LIOK
U JeNieHue anredpanyeckux apooei https://m.edsoo.ru/7f4318c2
38 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6nunoreka LIOK
U JeTieHue anreOpandecKux apooei https://m.edsoo.ru/7f431a20
39 [IpeobOpazoBanme BhIpaXKEHUH, bubnuoreka [JOK

coJiepKalmx aaredpandeckue apoou

https://m.edsoo.ru/7f43259¢




[IpeobOpazoBaHme BBIpAKEHUH,

but6mmoreka [IOK

40 COJIEpIKaIINX aNredpandeckue Ipoou https://m.edsoo.ru/7f432736
41 [IpeobOpazoBanue BhIpaXEHUH, bubmuorexa [{OK
coJiepKalux aareopandeckue 1poou https://m.edsoo.ru/7f432736
4 KonrponsHas pabora o reme Bu6mumoteka [JOK
"AnrebOpanyeckast 1poOp" https://m.edsoo.ru/7f431d36
bubnmnoreka HOK
43 Keazpatioe ypapierine https://m.edscL)E).ru/7f4Zee1a
44 Henonnoe kBagpaTHOE ypaBHEHHE bubmmorexa [OK
https://m.edsoo.ru/7f42eela
45 Hemnonnoe kBagpatHoe ypaBHEHUE brbmmorexa [OK
https://m.edsoo.ru/7f42eela
46 ®opMyIia KOpHEW KBAJPATHOIO bubnnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f42f158
47 ®opMyIia KOpHEW KBaPATHOIO bubnnoreka [JOK
ypaBHEHUs https://m.edsoo.ru/7{42f3f6
43 ®dopmysa KopHEH KBaJpaTHOTO bubmmnoreka HOK
ypaBHEHUS https://m.edsoo.ru/7f42f5a4
bubnmnorexa [JOK
» Teopeva Bueta https://m.edscli).m/7f42fef0
bubnnorexa [JOK
>0 Teopeva Buera https://m.edsllo.m/7f430076
51 Pemenne ypaBHeHUH, CBOASIINAXCS K bubmmnoreka HOK
KBaJIpaTHbIM https://m.edsoo.ru/7f43c542
57 Pemenue ypaBHeHui, CBOAAIIUXCA K bubnunorexa LIOK
KBaJPaTHBIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimume qpoObHO-palOHAIbHbIE bu6muoreka [JOK
ypaBHEHUSA https://m.edsoo.ru/7f4328c6
54 [Ipocreitmme 1poOHO-paIOHATIEHBIE bubnuotexa [JOK




ypaBHEHUS

https://m.edsoo.ru/7f432b6e

55

Pemienue TEKCTOBBIX 3a/1a4 C
MOMOIIBIO KBAJPaTHBIX YPAaBHEHUI

bubnunoreka LIOK
https://m.edsoo.ru/7f42175¢c

56

57

58

Pemienue TEKCTOBBIX 3a/1a4 C
IMOMOIIBIO KBAJPATHBIX YPABHEHUI

KonTponbnas pabora no teme
"KBanparusie ypaBHeHUs"

JInHeliHOe ypaBHEHUE C 1BYMs
[IEPEMEHHBIMH, €ro rpauk,
IIPUMEPHI pEeIlIeHUs] YpaBHEHUI B
LEJIBIX YHCIIaX

bubnunoreka LIOK
https://m.edsoo.ru/7f42£8f6

bu6nmoreka [IOK
https://m.edsoo.ru/7f4301{2

59

JIuHeHoe ypaBHEHHE C IByMS
MEPEMEHHBIMH, €T0 rpauK,
IIPUMEPHI peIlIeHUs] YpaBHEHU B
LEJIBIX YHCIIaX

60

JInHeHoe ypaBHEHHE C IByMS
MEPEMEHHBIMHU, €ro rpaduK,
MIpUMEpHI pEelIeHNs YpaBHEHUN B
LENBIX YUCIIAX

61

62

63

Pemenne cucreM nByX JIMHEWHBIX
YPaBHEHUH € JBYMS IEPEMEHHBIMU
Pemrenue cucreM AByX JIMHEWHBIX
YPaBHEHUH C ABYMsI [IEPEMEHHBIMU
Pemrenne cucreM nByX TMHEWHBIX
YPaBHEHUH C ABYMsl [IEPEMEHHBIMU

64

65

[Ipumeps! penienus cucrtemM
HEJIMHENHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMU

[IpuMepsl perieHus cucrteM
HEJIMHENHBIX YPABHEHUH C IBYMS




NEPEMEHHBIMU

I'paduueckas uHTEpIIpETAIIS
YpaBHEHUS C IBYMs IEPEMEHHBIMH U

bu6nmoreka [IOK

06 CUCTEM JIMHEHHBIX YPaBHEHHH C https://m.edsoo.ru/7f43d6d6
JBYMsI IEPEMEHHBIMU
I'paduueckas MHTEpIIpETAIIS
67 YpaBHEHUS C IByMs IEPEMEHHBIMU U bubmuorexa [{OK
CUCTEM JIMHEHHBIX YPaBHEHHH C https://m.edsoo.ru/7f43d6d6
JBYMsI IEPEMEHHBIMU
68 Pemenne TekCcTOBBIX 3a1a4 ¢
IMOMOIIBIO CUCTEM YPAaBHEHUU
69 Pemennie TekCTOBBIX 33724 €
IMOMOIIBIO CUCTEM YPaBHEHUU
70 Pemennie TekCTOBBIX 337124 €
MTOMOIIBIO CUCTEM YPaBHEHHIA
71 YucnoBble HEPABEHCTBA U UX
CBOMCTBA
7 UucnoBble HEPABEHCTBA U UX
CBOMCTBA
73 HepaBseHCTBO ¢ 01HOM ITEpEMEHHON
74 Jlunelinbie HEPABEHCTBA C OJTHOM bubnuoreka [IOK
MIEPEMEHHON U UX pelIeHHe https://m.edsoo.ru/7f42c692
75 JInHeliHbIE HEPABEHCTBA C OTHOU bubmuorexa [IOK
IIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JIuHeiliHbIe HEPABEHCTBA C OJHOM
IIEPEMEHHON U UX pELICHHE
CucreMbl TMHEHHBIX HEPABEHCTB C bu6muoreka [JOK
77 . .
OJIHO MepeMEeHHOMN U UX pelIeHHe https://m.edsoo.ru/7f42cb88
78 Cucrembl TMHEHHBIX HEPABEHCTB C bubnmnorexa [JOK




OJIHOM MEPEMEHHON U UX PEUICHUE

https://m.edsoo.ru/7f42cd2¢c

CucreMbl TMHENHBIX HEPABEHCTB C

7 OJIHOM MEPEMEHHON U UX PEIICHUE
o | e —
aHCIIOBOH IpAMO https://m.edsoo.ru/7f42c9e4
o | oot
aHCIIOBOH IPAMOE https://m.edsoo.ru/7f42c9e4
KonTponbHas pabota no Temam
82 "HepasenctBa. CucreMbl
ypaBHeHUI"
bubnunoreka LIOK
83 Howsrre gyski https://m_edsoo.ru/7f433¢12
24 OO0nacTh onpeeICHus] © MHOKECTBO bubmmoreka [JOK
3HAYCHUH QYHKIIHH https://m.edsoo.ru/7f433d84
85 CrniocoObI 3a1anust pyHKIHIA
86 I'paduk pynkumn
g7 CaoiicTBa pyHKINHU, UX
oToOpaxeHue Ha rpaduke
28 UreHue u moctpoeHue rpadukoB
byHKIUH
29 [Ipumeps! rpa@uKoB GyHKIIHIM,
OTPaXKAMOIINX PeaTbHBIC MPOIIECCHI
o | o o e
SABHCHMOCTH, HX FpachHKI1 https://m.edsoo.ru/7f434bbc
91 I'unepOona
92 ['unepbomna




but6mmoreka [IOK

r = x2 1
o3 paduK pymKim y = x https://m.edsoo.ru/7f4343¢2
bu6nmoreka [IOK
— 2
o4 Ipaguic pysrimi y = x ! https://m.eds0o.ru/7f434572
@ =x2 = x3 =V e
95 | FHK;I;H yec;(o’ey e Xe’ ye e 1 bubmmorexa [IOK
X|. T N4 TNICHHU
> Tpagu P 5 https://m.edsoo.ru/7f434d38
YpaBHEHHI U CHCTEM YpaBHEHHIA
@ =x2 = x3 =V e
96 | |YHK:$H yec Xoﬁey e Xe’ ye e 1 bubmmorexa LIOK
X|. T HNYCCK INCHHU
> TPAQITECoT b . https://m.edsoo.ru/7f434ebd
ypaBHeHI/II/I U CUCTEM ypaBHeHI/II/I
. IToBTOpeHue OCH(;BHLéIX MOHATHUH U 1 BuGmiorexa LIOK
METOIOB KypCOB 7 U 8 KJ1accoB
FIOB KYP . ’ https://m.edsoo.ru/7f4371aa
000011IeHre 3HAHUI
o IToBTOpeHue OCH(;BHLéIX MOHATHUH U 1 BuGmiorexa LIOK
METOIOB KypeoB fI [UTaceoB, https://m.edsoo.ru/7f43736¢
0000111eHNE 3HAHUNA
p | e
H1OB KYPEOB T & KIHaceoB, hitps:/m.edsoo.ru/7f437510
000011IeHNE 3HAHUI
to | e s i |
HIOB KYPCOB / ¥ : https://m.eds0o.ru/7f4376b4
000011IeHNE 3HAHUHA
101 Hrorosas xoHTpoabHas pabora 1 bubmmorexa [OK
p p https://m.edsoo.ru/7f436b88
CTONOB Kypeo . ccoB, https://m.edsoo.ru/7f437858
000011IeHNE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME
9 KJIACC




n/n

Tema ypoka

KoanuecTBo 4acoB

KonrpoJsbubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
U3yYeHUS

DJIeKTpOHHbIe U (POBbIE
o0pa3oBaTte/ibHbIE

pecypchbl

PamnmonansHable yncna,
UPpaIMOHATILHBIC YHCIIAa, KOHCUHBIC U
OCCKOHEUYHBIC ECATUYHBIC TPOOH

MHoecTBO JEHCTBUTCIILHBIX YHCEI;
JefiCTBUTEIILHBIE YUCIIA KaK
OCCKOHEUYHBIC JCCSITHYHBIC POOH

B3aumMHO 01HO3HaYHOE COOTBETCTBUE
MEXy MHOXKECTBOM JCHCTBUTEIBHBIX
4YyCel U MHOKECTBOM TOYEK
KOOPJIMHATHOMU IIPSMOM

CpaBHeHuE 1eHCTBUTENBHBIX YHCE,
apudmeTnyecKue AeUCTBUS C
JNEHCTBUTENbHBIMH YHCIIaMU

[TpubnmxEHHOE 3HAUYCHNE BETUYUHBI,
TOYHOCTH MPUOITUKEHHS

Oxkpyrienue yucen

Oxpyrienue yncen

10

IIpukuka u olleHKa pe3yJIbTaTOB
BBIYUCIIEHUN
IIpukuka u onieHKa pe3yJIbTaTOB

BBIYUCIICHUN

JIunelinoe ypaBHeHue. Pemenue
YPaBHEHUH, CBOAAIIMNXCS K JIMHEWHBIM

bubmorex [IOK
https://m.edsoo.ru/7f43bf66

11

JIuneitnoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOJAIIMNXCS K TUHEUHBIM




KBanpatHoe ypaBHeHue. Pelienne

bubnunorexa LIOK

12 YPABHEHIH, CEOAIREA K https://m.edsoo.ru/7f43c542
KBaJPaTHBIM
KBaaparHoe ypaBHeHue. Pemienue
13 ypalflfeHHﬁ, c};poz[;{mnxm K bubmorexa OK
https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
14 bukBagpaTHbie ypaBHEHUS bubnHorexa LIOK
https://m.edsoo.ru/7f43¢c3d0
15 bukBapaTHble ypaBHEHUS Bubmmorexa HOK
https://m.edsoo.ru/7f43¢c3d0
[Tpumepsl penieHus ypaBHEHUN
16 TpeTbeil U YETBEPTOM CTENECHEN
pa3lioKEHUEM Ha MHOXKHUTEIN
[Tpumepsl penieHus ypaBHEHUN
17 TpeTbeil U YETBEPTOM CTEIECHEN
pa3I0KEHNUEM Ha MHOXKUTEIH
13 Pemenne npoOGHO-paioHaIbHBIX bubmmnoreka HOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
19 Pemenue npoOGHO-paiMoHaIbHBIX bubmmnoreka HOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
20 Pemienne TeKCTOBBIX 3a/1a4
anredpandeckuM MeTO0M
71 Pemenue TekcTOBBIX 3a/1a4
anreOpanvdecKuM METO0M
2 Pemenyie TeKCTOBBIX 3a1a4
anreOpanvdecKuM METO0M
3 KonTpomnpHas pabota mo Teme
"VpaBHEHHUsI ¢ OITHOM epeMeHHON"
24 YpaBHeHUE ¢ ByMS IEPEMEHHBIMU U bubnuotexa [JOK

ero rpaduk

https://m.edsoo.ru/7f43d0b4




25

26

VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU U
ero rpaduk

CucreMa JIByX JTMHEUHBIX YPaBHEHUI
C IBYMs IEPEMEHHBIMH U €€ pelieHue

but6mmoreka [IOK
https://m.edsoo.ru/7f43d0b4

27

Cucrema 1ByX JUHEHHBIX YPaBHEHUM
C ABYMs IIEPEMEHHBIMU U €€ pelIcHUe

28

29

CucreMa JIByX JMHEUHBIX YpaBHCHUH
C ABYMs IEPEMEHHBIMU U €€ peIICHUE

Cucrema 1ByX JUHEHHBIX YPABHEHUM
C IByMsI IEPEMEHHBIMU U €€ pellieHue

30

Pewenne cucreM 1ByX ypaBHEHHH,
OJIHO M3 KOTOPBIX JIMHEHHOE, a IPyroe
— BTOpPOH CTEIIEHU

bubnunoreka LIOK
https://m.edsoo.ru/7f43d23a

31

32

33

Pemenne cucreM IByX ypaBHEHHH,
OJIHO M3 KOTOPBIX JIMHEHHOE, a Ipyroe
— BTOpPOH CTEIIEHU

Pewienue cucreM IByX ypaBHEHMUI,
OJIHO U3 KOTOPBIX JIMHENHOE, a Apyroe
— BTOpPOM CTENEHU

Pewienue cucreM IByX ypaBHEHMI,
OJIHO U3 KOTOPBIX JIMHENHOE, a Apyroe
— BTOpPOH CTEIICHU

bubnunoreka LIOK
https://m.edsoo.ru/7f43d55a

34

I'padmuueckas unTepripeTanys
CUCTEMBI ypaBHEHUI ¢ IBYMsI
NIEPEMEHHBIMU

35

36

37

Pemenye TeKCTOBBIX 3a1a4
anredpandeckuM crnocodom

Pemrenne TekcTOBBIX 3a/1a4
anreOpanyeckum crnocodom

KonTponbhast pabota no teme




"Cucrembl ypaBHEHUI"

38 UucnoBble HEPABEHCTBA U UX CBOMCTBA
39 YucnoBble HEPaBEHCTBA U UX CBOMCTBA bubmmorexa LIOK
https://m.edsoo.ru/7f43ad5a
JIvHeitHbIe HEpaBEHCTBA C OAHOM bu6nmoreka [IOK
40 .
MEPEMEHHOI U UX pelIeHue https://m.edsoo.ru/7f43af08
JIuneliHbIe HEPABEHCTBA C OJJHON Bu6mmotexa [JOK
41 .
IIEPEMEHHOI U X pelIeHne https://m.edsoo.ru/7f43af08
JInHeliHbIE HEPABEHCTBA C OTHOM Bbu6motreka [JOK
42 .
NIEPEMEHHOM U UX pelIeHue https://m.edsoo.ru/7f43af08
43 Cucrembl JII/IHeﬁHLfX HEPaBEHCTB C
OJITHOM TIEpEMEHHOM U UX pelIeHne
44 CucreMbl TUHEHHBIX HEPABEHCTB C
OJIHOY ITIEPEMEHHOM U UX pELICHUE
45 CucTeMbl TMHEWHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEIICHHE
46 KBazpaTHble HEpaBEHCTBA U UX bubmuorexa [IOK
pelienue https://m.edsoo.ru/7f43b098
A7 KBagparnslie HepaBeHCTBA U UX bubmmnoreka HOK
pelieHue https://m.edsoo.ru/7f43b21e
43 KBazpaTHble HEpaBEHCTBA U UX bubmuoteka [IOK
pelieHue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HepaBeHCTBA U UX
pelieHne
50 KBanparHble HepaBeHCTBA U HX
pelieHue
I'paduueckas uaTEpIpEeTAIUSL BuGmorexa [OK
51 HEPABEHCTB U CUCTEM HEPABEHCTB C

ABYMs ICPEMCHHBIMU

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




['paduaeckas maTEepIpeTaIIys

52 HEPaBEHCTB U CUCTEM HEPABEHCTB C
JBYMS TIEpEMEHHBIMU
53 KonrtponbHas pabora no reme
"Hepasencrna"
54 KBanparuunas ¢pynkuus, e€ rpagux u Bu6mumoteka [JOK
CBOICcTBa https://m.edsoo.ru/7f4396c6
55 KBanparuunas ¢pynkuus, e€ rpagux u Bu6mmotexa [JOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanparuunas ¢pynkius, e€ rpaduk u bubnnoreka [JOK
CBOMCTBa https://m.edsoo.ru/7f4399b4
57 [TapaGosa, KOOpAMHATHI BEPLUIMHBI Bbu6mmoteka [IOK
napaboJibl, 0Cb CHMMETPHUH 11apadoIIbl https://m.edsoo.ru/7f439eb4
53 [Tapabosa, KOOpAMHATHI BEPLUIMHBI Bbu6mmoteka [JOK
napaboJibl, 0Cb CHMMETPHUH 11apadoIIbl https://m.edsoo.ru/7f43a03a
[TapaGoma, KOOpAUHATHI BEPITUHBI bubnnoreka [JOK
59
napaboIIbl, 0Cb CHMMETPHH 1apadoIbl https://m.edsoo.ru/7f43alac
60 [TapaGoia, KOOpAMHATHI BEPUIMHBI bubmmnoreka HOK
napaboJibl, 0Cb CHMMETPHUH 1apadoIIbl https://m.edsoo.ru/7f43a31e
61 [Tapabona, KOOpAUHATHI BEPILINHBI bubmuorexa [IOK
napaboJibl, 0Cb CHMMETPHUH 11apadoIIbl https://m.edsoo.ru/7f43a526
2 [Tapabona, KOOpAUHATHI BEPILINHBI
napaboIIbl, 0Cb CHMMETPHH 11apadoIbl
63 I'paduku pynkumit: y =kx, y=kx + b,
y=k/x, y=x°, y=vX, y=[x|
64 I'paduku Gynkumit: y = kx, y=kx + b,
y=k/x, y=x°, y=vx, y=[x|
65 I'paduxu Gpynkumit: y = kx, y=kx +b,

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




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

06 y=k/x, y=x3, y=vX, y=[x|
67 I'paduku pynkomii: y = kx, y =kx + b,
y=K/x, y=X°, y=vX, y=[X|
68 I'paduku Gynkumit: y = kx, y=kx + b,
y=K/X, y=x°, y=vX, y=[X|
69 KoHTpoinbHast pabota 1o teme bubmuorexa [JOK
"®@yHkun" https://m.edsoo.ru/7f43ab84
70 [TonsTHE YHCIOBOM bubmuoreka [IOK
OCJIEN0BATEILHOCTU https://m.edsoo.ru/7f43e6¢c6
3alaHue MoCIe10BaTeIbHOCTH
71 peiyppeHTHOﬁ E)OPMYJIOfI u Bubmmorexa HOK
. https://m.edsoo.ru/7f43ebda
dbopMyII0ii n-To YICHA
7 Apudmerndeckas 1 reoMeTpruIecKast Bbu6mmoteka [JOK
IPOTPECCUH https://m.edsoo.ru/7f43ed7e
7 Apudmerrdeckas ¥ reoMeTpUICCKas bubnnoreka [JOK
IIPOTrpeCCUm https://m.edsoo.ru/7f43f3b4
DopmyIibl N-TO WieHa
74 apHI?bl\Z]eTquCKoﬁ Y TEOMETPUYECKON bubmmorexa LIOK
. https://m.edsoo.ru/7f43f58a
MIPOrpecCcHii, CYMMbI IEPBBIX N YJICHOB
DopmyIibl N-TO WieHa
75 apﬂlzi)l\ileTH‘IeCKOﬁ Y TEOMETPUYECKON bubmmorexa LIOK
. https://m.edsoo.ru/7f43ef2c
MIPOTPECCHl, CYMMBI TIEPBBIX N YJICHOB
®opMyInbl N-TO 4ieHa
76 apni)hZeTquCKoﬁ Y TEOMETPUYECKON Bubmmorexa HOK
. https://m.edsoo.ru/7f43f0c6
MIPOTPECCHI, CYMMBI TIEPBBIX N YWICHOB
®opMynbl N-TO 4ieHa
7 apHI?I)I\Z]eTH‘{eCKOﬁ U TEOMETPUYECKON Bubmmorexa HOK
. https://m.edsoo.ru/7f43f72¢
MPOrpeCcCcHuii, CYMMbI IEPBBIX N YJICHOB
78 ®opmyJibl N-TO WieHa bubnuotexa [JOK




79

80

apuMeTUIECKON U TEOMETPUUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N YICHOB

N3o00pakeHne 4IeHOB

apupMETUYECKON U TEOMETPUUECKON

MPOrpeccuii TOUKaMu Ha
KOOPJMHATHOM IJIOCKOCTH

N3o00pakeHue 4IeHOB

apupMETUYECKON U TEOMETPUUECKON

MPOrpeccuii TOUKaMu Ha
KOOPJMHATHOM MIIOCKOCTH

https://m.edsoo.ru/7f43{8a0

81

JInHelHbI 1 DKCIOHEHIIUATIbHBIN
pocT

82

83

Cro’xHbI€ POLIEHTHI

CrnoxHbIe IMPOUCHTLBI

bubnunoreka LIOK
https://m.edsoo.ru/7f43fe0e

bubmuoreka [{OK
https://m.edsoo.ru/7f4401a6

84

KonTponbnas pabora no teme
"YyctoBbeIe MMOCIEA0BATEIHLHOCTH "

bu6mmoreka IIOK
https://m.edsoo.ru/7f4404{8

85

[ToBTOpenue, o6obIIeHNE U
CHCTEMAaTU3alMs 3HaHUM. 3aIIkCh,
CpaBHEHUE, JEHUCTBUS C
JEHCTBUTEIILHBIMY YUCITAMU,
YHUCIIOBas psMast

86

87
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[ToBTOpenwue, 0600IIEHNE 1

cucreMarusanus 3HaHui. [IponeHTsl,

OTHOILIEHHUSI, TPOTIOPLIN

[ToBTOpeHnue, 06001IEeHNE U
cUCTeMaTH3aIlus 3HaHUH.

OkpyriieHue, mpuoIMKeHne, OIleHKa

[ToBTOpeHnue, 06061IeHNE U

bubnunorexa LIOK




cucTeMatusanys 3HaHui. Pemenne
TEKCTOBBIX 3a71a4 apU(PMETUIECKIM
CII0CcO00OM

[ToBTOpEHME, 0000IICHUE 1
cucTeMatusanys 3HaHui. Pemenue

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

bu6nmoreka [IOK

89 TEKCTOBBIX 33J1a4 apu(PMETHICCKUM https://m.edsoo.ru/7t443cd4
crocobom
[ToBTOpEHME, 0000IICHUE 1

90 cucTeMaTu3auus 3HaHui. Pemenne bu6nmoreka [IOK
TEKCTOBBIX 33J1a4 apu(PMETHICCKUM https://m.edsoo.ru/7f443fea
crocobomM
IToBTOpEHME, 0000IICHUE 1

01 CHUCTEMaTU3alMsI 3HAHUH. bubnmoreka LIOK
[IpeoOpazoBanue anredOpanyecKux https://m.edsoo.ru/7f4441ca
BBIPAXECHH, JOMYCTHUMbIE 3HAYECHUS
[ToBTOpeHue, 0600IICHNE 1

90 CHCTEMATHU3aNS 3HAHUH. bubnuoreka [{OK
[TpeoOpa3oBanue anredpanyecKux https://m.edsoo.ru/7f444364
BBIPKEHUI, TOTyCTUMbIE 3HAUECHHS
[ToBTOpenue, o6obIIeHNE 1

93 cHUCTeMaTU3alus 3HaHH. bubnuoreka [IOK
[Tpeobpa3zoBanue anredpandeckux https://m.edsoo.ru/7f444612
BBIPXKEHUI, TIOTyCTUMbIE 3HAUECHHS
[ToBTOpenue, o6obIIeHNE U

o4 cHUCTeMaTU3alus 3HaHH. bubnuoteka [JOK
[Tpeobpa3zoBanue anredpandeckux https://m.edsoo.ru/7f444a94
BBIPKEHU, IOTyCTUMbIEC 3HAUECHUS
[ToBTOpEHHE, 0606HIGHI:IG u BuGnmorexa LIOK

95 cucTeMarusanus 3HaHUi. OYHKIMH:

IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX

https://m.edsoo.ru/7f444c56




byHKIMHA

96

[ToBTOpeHue, 0600IICHNE U

cucrtemaTusanus 3Hanuil. OyHkuuu:

MOCTPOCHHE, CBOMCTBA N3YUYCHHBIX
byHKIHHA

bu6nmoreka [IOK
https://m.edsoo.ru/7f444144
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[ToBTOpeHue, 0600IIEeHNE 1

cucrtemaTusanus 3Hanuil. OyHkuuu:

MIOCTPOCHHE, CBOMCTBA N3YUCHHBIX
byHKIMHA

bu6nmmoreka [IOK
https://m.edsoo.ru/7f44516a

98

[ToBTOpenue, 0600IICHNE 1

cucremaTusauus 3HaHuil. OyHkuuu:

MOCTPOCHHE, CBOMCTBA N3YUCHHBIX
byHKIMI

bubnunoreka LIOK
https://m.edsoo.ru/7f4452¢e6
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[ToBTOpenue, 0600IICHNE 1
cHUcTeMaTU3alurs 3HaHH.

I'paduueckoe pemenre ypaBHEeHUN U

HUX CUCTEM

bubnunoreka LIOK
https://m.edsoo.ru/7f445516

100

[ToBTOpenue, o6o0IIeHNE 1
cHUCTeMaTU3alrs 3HaHH.

I'paduyeckoe pemenre ypaBHEeHUN U

HUX CUCTEM

101

102

Hrorosas KOHTPOJIbHaA pa60Ta

O000111eHHE U CUCTEMATU3 AN
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

102




YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NIPOLECCA
OBSA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

Maremaruka. Anrebpa: 7-ii kiacc: 0a30BBIM ypoBeHb: yueOHUK, 7 kiacc/ MaxkaperueB FO.H.,
Mungtox H.I'., Hemikos K.U. u npyrue; nox pexn. TensikoBckoro C.A., AKIIMOHEPHOE OOILIECTBO
«3marennbctBO «lIpocBemenune»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1. Anrebpa. Metonnueckue pekomenaamnuu. 7 kinace/ F0. H. Maxkapserues, [Tocobust mist yaureneit
u METOJIUCTOB, AKIIOHEpHOE 0011eCTBO «M3narenbcTBO «[IpocBemienue
2. Aunrebpa. [lunmaktuueckwe wmarepuanbl. 7 kiacc/FO. H. MakaperueB, Jlumaktudeckue
MaTepuaibl, AKimonepHoe obmectBo «M3aarensctBo «IIpocBemienue»

3. Anre6pa. Temarnueckue tectbl. 7 kimacc/ 0. H. Maxkaperues, [locobust s yuurenein u
METOIUCTOB, AKunoHepHoe obmecTBo «M3natennbctBo «lIpocBemenue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. «<EnnHOE OKHO A0CTyNa K 00pa3oBaTelbHbBIM pecypcam»- http://windows.edu.ru/

2. «Enunas xomnekuus nudpoBbIX 00pa3oBaTeNbHBIX pecypcoBy - http://school-collection.edu.ru/
3. «®enepanbHbli HEHTP MH(OPMALIMOHHBIX 00pa30BaTeNbHBIX pecypcoBy» - http:/fcior.edu.ru/ u
http://eor.edu.ru

OobpazoBarenbHble IHTEpHET-IOpTANIBI

1. Caiit MunucrepcTBa o0pazoBanus u Hayku P® http://www.mon.gov.ru

2. Caiit Pocobpa3zoBanwms http://www.ed.gov.ru

3. ®enepanbublii opTan «Poccuiickoe oopasoBanue» http://www.edu.ru

4. Poccuiickuii oOpa3oBarenbHbli oprain http://www.school.edu.ru

5. Karanor y4eOHBIX U3aHHii, SIEKTPOHHOTO 000PYAOBAHUS U AJIEKTPOHHBIX 00pa30BaTEIbHbBIX
pecypcoB [utst o0tero odbpaszoBanus http://www.ndce.edu.ru

6. IkonbHBIM mopTan http://www.portalschool.ru

7. Poccwuiickuit opTat OTKPBITOTO o0Opa3oBaHUs http://www.opennet.edu.ru
8. Ilopran Math.ru: GubnuoTexka, MeauaTeKa, OJUMIINAAbI, 3a/1a4l, Hay4HbIE LIKOJBI, UCTOPUS
maTematuku http://www.math.ru

10. I'azera «Maremaruka» N3narenbckui Hom «IIepBoe CEHTAOPS»
http://www.math.1september.ru

11. MaTeMaTuka B IIKOJI€ — KOHCYJIbTallMOHHBIN LIEHTp http://www.school.msu.ru




CucreMa OleHKHM KayecTBa 3HAHUI
1) BHyTpeHHss skcniepTu3a
MOHUTOPUHT YPOBHS 00YYEHHOCTH OCYLIECTBIISIETCS Yepe3 CIeAYIOIINe BUIbI KOHTPOJIS:
- CTapTOBBIM KOHTPOJIb:
- ONPEIEIICHUs COCTOSHUS BRIYUCIUTEIbHBIX HABBIKOB, 3HaHUE 0a30BOT0 Spa;
- TeKYILUI KOHTPOJIb TI0 pe3yJIbTaTaM OCBOCHUS TeM B (hopme:
- KOHTPOJIbHBIE Pa0O0THI (MHAUBUAYATHHO — T PepeHIIMpOBaHHbIC)
- TECTBI
- IPOBEPOUYHBIE PaOOTHI
- CaMOCTOSITEIbHBIC pa0OTHI (00yUYaOIINE U KOHTPOIUPYIOLINE);
- UTOTOBBIM KOHTPOIb B (popMe pyOexHOH arTecTaliu U B (hopMe roJJ0BOIl KOHTPOJILHOU PaOOTHI.
2) BaemHss skcrepTrsa
Buemnss sxcneptu3sa OyeT oCyIIeCTBISAThCS Yepes:
®  OJIMMITHA[IBI
® MaTeMaTH4eCKHEe KOHKYPChI
®  3aIIMTa MPOEKTOB M UCCIIEAOBATENLCKUX padoT.
HopMbI 01IeHOK 10 MaTeMaTHKe
OueHka NMCbMEHHBIX KOHTPOJIBHBIX padoT

OrneHnka Otmetka «3» | OtMeTka «4» | OTMeTKa «5»

KonnuectBo 3amanuii 3 3aganus 4 - 5 3agauuii | 6 3amaHuil

OueHka yCTHBIX OTBETOB

«5»

- TIOJIHO PAaCKpBUI COJIEp)KaHUE Marepuayia B 00beMe, MPEAYCMOTPEHHOM MPOTpaMMOd U
y4eOHUKOM;

- W3JI0KWJI MaTepuall TPAaMOTHBIM SI3BIKOM B OMNPEAENICHHON JIOTMYECKON MOCIe0BaTeIIbHOCTH,
TOYHO HMCIIOJIb3ysSd MaTEMaTHUECKYIO0 TEPMUHOJIOTHIO U CUMBOJIHKY;

- MPABWJIBHO BBITIOJIHUJI PUCYHKH, YEPTEXH, rpadKH, COMMYTCTBYIOIIUE OTBETY;

- MOKa3aJ YMEHHE WJUIFOCTPUPOBATh TEOPETHUECKUE TOJOXKEHUSI KOHKPETHBIMU NPUMEpPaMU,
MPUMEHSATH UX B HOBOM CUTYaIlUU MPHU BHITIOJHEHUU MTPAKTUUECKOTO

3aaHus;

- TNPOAEMOHCTPUPOBAI  YCBOEHHE  paHEe  M3YYECHHBIX  COIMYTCTBYIOIIUX  BOIPOCOB,
c(hOpMUPOBAHHOCTH M YCTOWYHBOCTh UCTIONB3YEMBIX MPU OTBETE YMEHUN U HABBIKOB;

- OTBEYAJI CAMOCTOSATEIHHO 0€3 HABOSIINX BOIIPOCOB YUHUTEIIS;

- BO3MOXHBI OJIHAa-/IB€ HETOYHOCTH IIPU OCBEIIEHUH BTOPOCTETIEHHBIX BOIIPOCOB MIIM B BBIKJIAJIKAX,
KOTOPBIE YUEHHUK JIETKO UCIIPABUJI 10 3aMEYAHHIO YUUTETIS.

«4»

Ecnu oH ynoBiieTBOpsieT B OCHOBHOM TPEOOBAHUSAM Ha OIIEHKY «5», HO MPU 3TOM UMEET OJWH M3
HEJIO0CTAaTKOB:

- B U3JIOKEHUU JOMYIICHBI HEOOIBIINE MPOOEbl, HE MCKA3UBIINE MAaTEMAaTHUYECKOTO COJIEP KaHUs
OTBETA;

- TOTMYIIEHbI OJUH-ABA HEJ0YETa MPU OCBEIICHUU OCHOBHOTO COJEP>KaHMsI OTBETA, UCIIPABICHHBIC
M0 3aMEUYaHUI0 YUUTEI;

- IOTIYIICHBI OITHOKA Wi 00Jiee IBYX HEIOUYETOB MPHU OCBEIICHUH BTOPOCTEIIEHHBIX BOIIPOCOB UITH
B BBIKJIQJIKAX, JIETKO MCIIPABJICHHBIE 110 3aMEYAHUIO YIUTEIIS.

«3»

- HEMOJHO WJIM HEMOCIEeNOBAaTEIbHO PACKPBITO COAEp)KaHHWE MaTepuana, HO TMOKa3aHO ooiiee
MMOHUMaHKE BOMPOCa U MPOJIEMOHCTPUPOBAHBI YMEHHUS, IOCTATOUYHBIE JIJISl JAIBHEHIIIETO YCBOCHUS
MPOrPaMMHOTO MaTepHaa;

- WMEJIUCHh 3aTPYJHEHUS WU JOMYIICHbl OIIMOKKA B OMPEACNICHWU TOHSATHUN, HCIOJIb30BAHUU
MaTeMaTUYeCKOW TEPMHUHOJIOTHM, YEepPTEk,aX, BBIKIAJKAX, HCIPABICHHBIE IIOCIE€ HECKOJIbKUX
HaBOJSIIITUX BOIPOCOB YUUTEIS;



- YYEHUK HE€ CHpaBWiCS C NPUMEHEHHWEM TEOpUM B HOBOW CHUTyal[Md TPH BBITOJIHEHUU
MPAKTUYECKOTO 3a/laHus, HO BBITIOJHWI 3a/JlaHue 00S3aTeIbHOTO YPOBHSI CIOKHOCTH IO JaHHON
TeME;

- TpH 3HAHUA TEOPETHUYECKOTO MaTepHalia BBISIBJICHA HEIOCTaTO4YHAss C(HOPMHUPOBAHHOCTH
OCHOBHBIX YMEHUI U HABBIKOB.

«2»

- HE PacKpbITO OCHOBHOE COJIEpKaHUe Y4eOHOT0 MaTepuaa;

- 00HApPYKEHO HE3HAHKE YUCHUKOM OOJIbIIICH WIH HanboJee BAXKHOM YacTH y4eOHOTO MaTepuaa;

- JONyIIeHbl OIIMOKKM B ONpEACNICHUN MOHITHHA, TPU HCHOJIb30BAaHUU MAaTeMaTHYEeCKON
TEPMHUHOJIOTHH, B PUCYHKaX, YepTekax WM rpadukax, B BBIKJIAJKaX, KOTOpble HE HCIPABICHBI
MOCJIe HECKOJIBKHUX HABOJISAIINX BOIPOCOB YUUTEIS.

Y4uTtenb MOKET MOBBICUTH OTMETKY 32 OPUTHHAIbHBINA OTBET HA BOIPOC WM OPUTHHAIBHOE
pelieHrue 3amadd, KOTOPHIE CBHJETEIBCTBYIOT O BBICOKOM MAaTeMaTHYeCKOM  Pa3BUTHU
oOyudarolierocsi; 3a pemieHue OoJjiee CIIOKHOW 3ajjaud WM OTBET Ha 0Oojee CIOXKHBIM BOIpOC,
peUIoKEHHBIE 00ydJaromeMycsi TOTOTHUTEILHO IIOCJIE BBITIOJHEHUS UM KakKuX-JTHO0 Jpyrux
3aJaHUN.



Kontponbras padora Ne 1
Bapuanrt 1

1. Haitnure 3HaueHue BelpaxkeHus 6x —8y mpu X = % , y= 2

8

2. CpaBHUTE 3HaueHMs BolpaskeHUd —8x—1 u 8x—lmpu x=6.
3. YpocTute BeIpaKeHue: a) 2x — 3y —11x + 8y; 0)5(2a+1)-3.
4. YupocTuTe BeIpaKEHUE U HaliquTe ero 3HadeHue: —4(2,5a—1,5)+5,5a—8 mpu a=-0,6.
5. Packpoiite ckoOku: 3x — (5x — (3x —1)).
6. I3 nByX ropoJiOB, pacCTOSIHME MEXIY KOTOPBIMHU § KM, OJHOBPEMEHHO HABCTpeuy IPYT IPYry
BbIEXaJM JIETKOBOM aBTOMOOWJIb M TPY30BUK U BCTpPETWIUCH 4epe3 ¢ 4. CKOpOCTb JIETKOBOTO
aBTOMOOWIA » KM/4. CoCTaBbTE BBIPAKEHHE I HAXOXKJICHHUSI CKOPOCTH I'py30BHKa. Mconb3ys 310
BBIpaXXEHHE, HAUAUTE CKOPOCTh Tpy30BUKa, eciau s = 200, 1 =2, v = 60.

Bapuanrt 2

1. Haiinute 3HaueHue BolpaxkeHuss l6a+ 6y mnpu a= y=

N

1
3’
2. CpaBHuTe 3HaueHus BolpaxkeHnit 2+3a u 2-3a nmpu a=09.
3. Yopocrute Belpakenue: a) Sa+ 7b —2a—8b;  0) 3(4x +2) - 5.
4. YrpocTtuTe BeIpaXeHUE U HaiinuTe ero 3HaueHue:  —6(0,5x —1,5)-4,5x -8 mnpu x= —0,8.
5. Packpoiite ckooku: 2p — (3p — (2p — 6)).
6. 3 1ByX TOpoZoB OJHOBPEMEHHO HABCTpPEUY APYT JIPYTry BbIEXaId aBTOMOOWIb U MOTOIUKI U
BCTPETWIINCH Yepe3 ¢ 4. CocTaBbTE BBIPAKEHUE ISl HAXOXKACHHUS PACCTOSHUS MEXKIY TOpPOJaMH,
€CJIM CKOPOCTh aBTOMOOUJIS ¥ KM/4, @ CKOPOCTh MOTOIIMKIIA 0y KM/4. VICIONb3ys 3TO BBIpaXKEHHUE,
HaWauTe paccrosuue, ecau t =3, vy = 80, v, = 60.

KontposnbHast padora Ne 2

Bapuanr 1

1. Pemute ypaBHenus: a)4x=12; 6)6x—10,2=0.
2. TaHs B IIKOJIy CHa4YaJia eIeT Ha aBTOOyce, a TTOTOM HJET IenmKkoM. Bes gopora y Hee 3aHUMaeT
26 muH. Mger oHa Ha 6 MUH Joiblie, 4yeMm efeT Ha aBToOyce. CKOJBKO MHUHYT OHa €leT Ha
aBToOyce?
3. Pemute ypaBHeHus: a) 5x —4,5=3x+2,5; 06)2x—(6x—5)=45.
4. B nByx capasix CIOK€HO CEHO, TPUYEeM B TIEPBOM capae ceHa B 3 pa3a OoJbliie, Y4eM BO BTOPOM.
[Tocne Toro kak u3 nepBoro capas ye3nu 20 T ceHa, a Bo BTopoil npuBesnu 10 T, B o6oux capasx
CeHa cTajio mopoBHY. CKOJIBKO BCEro TOHH ceHa OBLJIO B IBYX capasx IMepBOHAYAIBHO?
5. Pemnre ypaBuenue: 7x — (x + 3) =3(3x — 1).
6. I'padux, n3o00pak€HHBI Ha pHCYHKE |, TOKa3pIBaeT, KaKk MEHsJIach B TEYEHHE CYTOK
Temneparypa Bo3ayxa. Onpexnenure:
a) Kakas Temreparypa Obuta B 9 4 yTpa;

0) B Kakoe BpeMsl CyTOK TemrepaTypa Obuia 5°C;

B) KaKkoi ObUTa MaKCUMaJibHAsl TEMIIEpATypa B STOT JICHb.

pucyHoK 1 PUCYHOK 2



Bapuant 2
1. Pemute ypaBHEHHS: a) 6x = 18; 0) 7x — 11,9 =0.
2. Yacte mytu B 600 KM TypuCT TpoJieTe]l Ha caMmoJjieTe, a 4YacTh IMpoexajn Ha aBToOyce. Ha
camoJieTe OH Mpojesal MmyTh, B 9 pa3 Oonpmuii, yem Ha aBToOyce. CKOJIBKO KHJIOMETPOB TYPHUCT
mpoexai Ha aBTooyce?
3. Pemure ypaBaenusi:  a) 6x — 0,8 =3x +2,2; 0) 5x —(7x+7)=09.
4. Ha onHom yyacTke ObUIO B 5 pa3 OoJiblie ca)KeHIIEB CMOPOJUHBL, YeM Ha apyrom. Ilocie toro
KaK ¢ TIepBOro ydacTtka yBe3nu 50 cakeHIIeB, a Ha BTOpoi mocamwn emnie 90, Ha 000uX ydacTkax
CakeHILIeB cTayo NopoBHY. CKOJIBKO BCEro Ca)KEHIEB ObUIO Ha JIBYX y4acTKax MepBOHAYAILHO?
5. Pemure ypaBHeHHE 6X — (2X + 6) = 2(4x — 3).
6. I'paduk, n300pakEHHBIM Ha pHCYHKE 2, IMOKa3blBaeT, KaK MEHsJIaCh B TEYEHHE CYTOK

Temneparypa Bo3ayxa. Onpenenure:

a) kakas Temreparypa Obuta B 10 1 yTpa;

0) B KaKoe BpeMsl CYTOK Temrieparypa Opiia - 9°C;

B) KaKoi ObUIa MHHUMAJIbHAs TEMIIEPATypa B 3TOT JICHb.

KonTponbnas padora Ne 3
BapuanT 1
1. ®ynkums 3anana popmynon y = 6x + 19. Haiinure: a) 3HaueHue y, ecinu X = — 5; 0) 3HaUeHUE X,
ecnu y = 1; B) mpoxoaut iu rpaduk GyHKIMH yepe3 Touky A(—2; 7).
2. Ioctpoiite rpaduk GyHKIUN y = 2X—4.
3. OTBeThTE HA BOMPOCHI, HCTIONB3YA rpaduk GyHKINH y = 2Xx—4.
a) OCTPBIM WK TYMOW YTroJl HAaKJIOHA MPSIMOIA;
0) yKa)KuTe KOOPAMHATHI TOUYEK, B KOTOPBIX I'paduK QYHKIUH I1epeceKaeT OCH KOOPHHAT.
4. B ontHOI U TOI1 K€ cucTeMe KOOpAMHAT MOCTPOoiTe rpaduku GyHKIUN: a) y = —2X; 0) y = 3.
5.Haiigute koopauHaThl TOUKY NiepecedeHust rpagukoB GyHkumii y =47x —37 ny =—13x + 23.
6. 3amaiite opmyIoi nuHEHHYIO (QYHKINIO, TpauK KOTOPOW MapayuiesieH npsMoid y = 3x — 7 u
IPOXOJUT Yepe3 Havaio KOOpIuHar.
Bapuanr 2

1. ®ynkuus 3anana ¢popmynoit y = 4x — 30. Haiiaure: a) 3HaueHue y, ecinu X = —2; 0) 3HaUeHHE X,
ecnu y =— 6; B) npoxoauT Ju rpaguk ¢GyHKIMK yepe3 Touky B(7; —2).
2. Tloctpoiite rpaduk GyHKIMH y = —3X + 3.
3. OTBeTbTE Ha BOMPOCHI, UCTIONB3Ys rpauk GyHKIUN y = —3X + 3.
a) OCTPBIN MJIU TYNOH YTroJl HaKJIOHa MPsIMOH;
0) yKa)XuTe KOOpJUHATHI TOUEK, B KOTOPBIX rpapuK GyHKIMHU EpEeCceKaeT OCU KOOPAUHAT.
4. B ogHOl U TOM K€ cucTeMe KOOpAMHAT NOoCTpoiTe rpaguku GyHKIu: a) y = 5Xx; 0) y = —4.
5. Haiinute KoopAMHATHI TOUKU NepeceueHus rpadukoB pyHkuuil y = -38x + 15 u y =-21x — 36.
6. 3anmaiite popmyinoit uHeHY0 QyHKIHIO, TpaduK KOTOPOH MapasuiesieH mpsMoil y = —5X + 8 u
IIPOXOJUT YEPE3 HaYaJI0 KOOPAHUHAT.

KonTponbnas padorta Ne 4

Bapuanr 1
1. Beraucnure:

) -5
57

2. Haiinute 3HaueHue BelpakeHus | — 5x° npu x =—4.
3. BeIIONHATE JEHCTBIS: a)y * V' 0) v :y; B) ()% 1) By

4. YopocTuTe BhIpaKEHHUE: a) —2ab’ « 3a% « b*; 6) (-2a’b%)’.
5. Tloctpoiite rpaduk QyHKIHIN y = x”. C HOMOILIBIO rpaduka onpeneauTe 3HaUeHWe y mpu X = — 1;
x=2

6. Ucnonp3yst uadopmaruio u3 TabIuIlbl, HAMIUTE TJI0MIAIb TOCTUHOM.



Ha mnnmane wu3o0pakeHa cxema KBapTUPHI (CTOpPOHA KaKIou
@ ® KJIETKU Ha IU1aHe paBHa | M). KBapTupa numeeT npsMoyroibHyro
©) ¢dopmy. BXxoa u BBIXOJ OCYIIECTBISIFOTCSA Y€pe3 €AUHCTBEHHYIO
nBepb. Ilpum  BXome B KBapTUPY pAacIoNIOKEH KOPHUIOP,
OTMEYEHHBIN POl 1, a cipaBa HAXOJUTCA KJ1a0Basi KOMHATA.
['ocTrHas 3aHuMaeT HauOOJIBIIYIO TUIOIIAAb B KBAPTUPE, a ClIeBa

@ | @ ® @ 3 o
oT He€ HaxoauTcs KyxHs. IIpsmo mepen roctuHoil HaxoauTcs
L Jnerckas. B BepxHeMm mpaBoM YIIIy CXEMbl HaXOJMUTCS CaHy3ell,
OTMEYCHHBIH 1udpoit 6. [IpsaMo HANIPOTHB HETO pacroJyiaraeTcs
BaHHAsI KOMHATA.
Tabmauia
Bapuanr 2
3 2
) 5
1. Boruucnure: ~———.
3
2. Haiinure 3HaueHHE BBIPAKECHUS —9p3 npu p = —3.
3. BeIONHATE JEHCTBUS: @) C * ¢* 6)c'®: ¢’ B) (cH°; r) (2¢)’.

4. YapocTuTe BEIpOKEHHE: a) — 4XSy2 «3xy% 6) (-3x°y)%
5. Hocrpoiite rpaduk GyHKupE y = x°. C MOMOLIBIO rpaduka (YHKIHHE ONPEIETHTE, PH KAKAX
3HAYCHHIX X 3HaYEHHUE y PaBHO 9.
6. Vcrionb3ys nHGOpMAIIMIO U3 TAOIHUIIbI, HaliIuTe TIOMa b JETCKOM.
KonTponbnas padora Ne 5

BapuanT 1
1. Bomonnute neiictBus:  a) (3a—4ax +2) — (11a — 14ax); 6) 3y*(y’ + 1).
2. BeiHecuTe oGuiuii MHOXHUTENDb 32 cKoOKH:  a) 10ab — 15b%; 6) 18a° + 6a°.

3. Pemure ypaBHeHue: 9x —6(x — 1) = 5(x + 2).
4. TMaccaxxupckuii moe3 ] 3a 4 9 MpoIIe]l TaKOe )K€ PAaCcCTOsIHME, KaKoe TOBapHBIi 3a 0 4. Haiaute
CKOPOCTh TTACCAXKUPCKOTO MOE3/a, ECIIH U3BECTHO, YTO CKOPOCTh TOBApHOTO HA 20 KM/4 MECHBIIIE.
3x-1 x 5-x
6 3 9
6. bank mpemaraer Bkinag «CpoyHbI», IO KOTOpoMy 3a roj Hauucnsercs 30% Ha BIOXKEHHYIO

cymmy. Kakyro cymMmy BKIIaauuk BHEC Ha CUET, €ClIM 4yepe3 Tof Ha cuére okazanoch1950p.?

5. Pemure ypaBHeHue:

Bapuanr 2
1. Bomonnure meiicteust:  a) (2a> —3a+ 1) — (7a” — Sa); 6) 3x(4x” — x).
2. BeiHecuTe o0ImIMi MHOXHTENb 38 CKOOKH: a) 2xy — 3xy’; 6) 8b* + 2b”.

3. Pemure ypaBaenune: 7 —4(3x —1) =5(1 — 2x).
4. B tpex mectbix Kiaccax 91 yuenuk. B 6«A» Ha 2 yueHuka MeHble, ueM B 6 «b», a B 6«B» Ha 3
ydeHuka 6onblie, 4yeM B 6 «b». CKOIbKO ydaluxcsi B KaKI0M Kiacce?

x-1 3x 5-x
5. Pemmre ypaBHeHHE: —— = — + ——

5 4 2
6. bank 3a rox HauncnseT 20% Ha BiIOKeHHYI0 cyMMy. Kakyro cyMMy BKJIaJuuK BHEC Ha CUET, €CIU
yepes roJi Ha cuére okazanoch1920p.?
KonTtponbHas padora Ne 6
Bapnanr 1

1. Bemmonaute ymHOkeHue:  a) (¢ +2) (¢ — 3); 0) (2a—1) (3a+4).
2. Paznoxure Ha MHOXHUTENU: a)a(a+3)—2(a+3); 0)ax—ay+ 5x—>Sy.
3. Ympocture BbIpakeHHE: x(2x + 6) (5 — 4x).
4. Pa3IoXUTe HAa MHOXKHTEIN: ) X_— Xy — 4x + 4y; 06)ab—ac—bx+cx+c—b.
5. VI3 nmpsMoyroiabHOro JMcTa (aHephl BbIpe3aly KBAJpaTHYIO IUIACTUHKY, U Y€ro C OJHOM
CTOPOHBI JIUCTa (paHEePHI OTPE3aN MOJIOCY MUPUHOM 2 ¢M, a ¢ APYroi, coceaneit, — 3 cm. Haitaure
CTOPOHY TOTYYHBIIEroCs KBAPaTa, €CITH H3BECTHO, YTO €ro IUIOMAnh Ha 51 cM> MeHbIIe [TOma/In
OPSMOYTOJIbHUKA.
6.



Ha pucynke wu300pax€éH rpaduk [ABWKCHHS TypUCTa OT & KM
TYPUCTUYECKOTO J1arepsi 10 cTaHimu. Vicnonb3ys rpaduk, OTBeTbTe 200
HAa BOIPOCHL: 16 1
a) CKOJIbKO KMJIOMETPOB MPOMIEN TYPHUCT 3a MOCICTHUIN Yac MyTH; 12 g -
0) CKOJIbKO KHJIOMETPOB MPOIIET TYPUCT A0 IPUBAJIa; 8+ /
B) 3a KaKoe BpeMsI TYPHUCT OTOMIEN OT jiarepst Ha 4 KM. 4t /
o 1 27 38 4 st

Bapuant 2
1. Bemonnute ymHoxkeHue:  a) (a—5)(a—3); 0) (5x +4)(2x - 1).
2. Paznoxure Ha MHOXHUTEIH: a)X(X—y)+a(Xx—y); ©0)2a—2b+ca—cb.
3. Yopoctute BhIpakeHHeE: x(4x—1) (5x + 2).
4. Pa3ioKuTe HAa MHOXHUTEIN: @) 2a —ac — 2¢ + ¢ 0) bx + by — x —y — ax — ay.

5. Bacceiin mmeer npsiMmoyronbHyt0 ¢dopmy. OnHa U3 ero CTopoH Ha 6 M Oosbmie apyroit. OH
OKPY)KE€H JOpOXKOH, ImmpuHa KoTtopoi 1 wm. Haiiaure pasmepbl OacceiiHa, €ciM TUIONIAIb
OKPY>KaIOIIIEH €ro TIOPOKKH 52 M7

6.

Ha pucynke nzo0paxén rpaduk U3MEHEHHs TEMIIEPATyphl T, °C

BO3[yXxa B Te4YeHHe OAHOro maHsg. Mcmone3ys rpaduk,

OTBETHTE HA BOIIPOCHI: - Vins TN
a) KakoBa OblJla MUHUMAaJIbHAs TEMIIEpATypa B 3TOT JICHb; - N
0) B KaKoe BpeMs CyTOK TeMIlepaTypa B 3TOT JI€Hb ObuIa O 9\ 4 6 81012/1416182022\1 1
pasna 2°C; -2 /
B) KOIJa B TeYeHHE KAaKOrO BPEMEHH TeMiepaTypa Obua |+ /
Bbie 2°C. -6
=8

KonTponbnas padorta Ne 7
Bapuanr 1
1. [TpeoOpa3yiiTe B MHOTOUJIEH: a) (y— 4)%; 6) (7 +a)% B) (c—1)(c+1).
2. Vipocrure Beipakerne:  (a—9)> — (81 + 2a).

3. Pa3snoxuTe HA MHOXKHTEIH:  a) X —49; 6) 25— 10xy+ y~.

4. Pernnre ypasuenne: (2 —x)°—x(x — 10) = 4.

5. Pa3noxxute Ha MHOXHUTENHU: a) 4x2y2 —9a%; 6) 25a%— (a + 3)%; B) 27m’ — n’.

6.

Jns  00beKTOB, YKa3aHHBIX B TaOuule, OIpeaesuTe,

KakuMU IHudpamMu OHM 00O3Ha4YeHbl Ha cxeme. B oTBer D ) @ @

3alMIINTe TOCIEN0BaTENbHOCTh 4eThIpéx uudp. Ilman
dbepMbl M300pakeH Ha pUCYHKE. BX0OI oCyiiecTBIATHCS
yepe3 eIUHCTBEHHble Bopota. [IpsmMo mepex BopoTamu
KHUIJIOW JTOM, 3a HUM rapax. HamOonpee mone oTBeneHO
kaprodens. Ha mosne psaom mocaxeHna kykypysa. Ilone,
0003HaUYeHHOE Ha IUIaHe MUQPON 3, 3aCeTHO MOPKOBBIO.
[Tone, Onmxaiilee K rapaxy, OTBEAECHO IOJ KaIlycTy.
OcraBuieecs nosie 3acessHO pernod. Ilyctoe mpocTtpaHCTBO
MEX/Ty TOJISIMH 3aChITaHO I'PABUEM.

%)

® @

p
\

Ofmextsl | ol gom | Pena | Kamyera | Kyrypyza

Uudpur

Bapwanr 2
1. Ilpeobpa3zyiiTe B MHOTOWIEH:  a) (a + 4)%; 6) (2 —b)% B) (b +3)(b-3).
2. Vipocrure Beipaskerne: (¢ + b) (¢ —b) — (5¢* — b).
3. PasloKUTe HA MHOXKHTEIN: @) 25— a’; 6) ¢* + 4bc + 4b%.
4. Pernnre ypasHenne: (4 —x)* —x(x — 3) = 16.
5. Pa3noxure Ha MHOXKHUTENU: Q) 100a* -9b%; 0) 9x* — (x— D% B) 8x° + y6.



Jns crannuii, yka3aHHBIX B TaOJWIle, OMIPEIETUTE, 3
KakuMH IudpamMu oHM 00O3HAYeHBI Ha cxeme. B - 2 /-”O
OTBET 3alMIINATE IIOCIEI0BATEILHOCTh YETHIPEX

uudp. Ha pucyHke wuszoOpakeHa cxema MeETpO.
Craamus  [lymkuHCKas  pacrmojio)keHa — MEXIY Topuas | -+ \T

cranuusiMu beroBas u T'opnHas. Eciau exats 1o 7
beronas .. 5
S 4
e ®)

KOJbIIeBOM  JuHUM  (oHa  uMeeT  (opmy
OKPYXXHOCTH), TO MOXHO  IIOCJIEI0BATEIbHO
nomnactb Ha craHuuu lopHas, JleHuHcKas,
Kpacnas, OctpoBckas, HoBouepkacckas.

-0,

EPOBCKAs

Cranumg | [Tynknecras | Tagoscsas | Octpoeckan | lesobepesnan
Mudpe

Cunsis BeTKa BKIItouaeT B ceOs cranuuu berosas, Ilymkuuckas, 'opHas, KpacHas u Jlamoxckas.
[Térp kuBET Hemaneko OT craHmuH JIeBOOEpEKHOW, PACIONOKEHHOW MEXAY CTAHIUSAMU
Hogouepkacckas u [lerpoBckast.

Kontponbnas padora Ne 8
Bapuanr 1
4x+y=3,
6x—-2y=1.
40x +3y =10,
20x—-7y =35.
3. llpsamas y = kx + b npoxoaut yepe3 Toukn  A(3; 8) u B(—4; 1). Hanummure ypaBHeHue 31oit
TIPSIMOH.

1. Pemure CUCTEMY ypaBHeHI/Iﬁ crmocobom IHOACTAaHOBKMH:

2. Pemnte cuctemMy ypaBHEHUI CITIOCOOOM CIIOKECHHS:

2B3x+2y)+9=4x+21,
2x+10=3-(6x+5y).

5. bank mponan npennpunumarento r—Hy Pasuny 8 oOGmuramuit mo 2000 p. u 3000 p. Ckonbko
oOnuranuii KakJIoro HOMHHANA Kynui I—H Pa3uH, ecnu 3a Bce obnuranuu Obuio 3amaueno 19000

4. Pemte cucteMy ypaBHEHUM:

p.?
6.
Ha nuarpamme mokasaHo KOJIMYECTBO MOCWKEHHBIX o Taic., wm
liepeBbeB M KycTapHukoB B . Counm 3a mepuoa ¢ g b
2009 mo 2012 rr. Ompenenute, CKOIBKO Bcero Obuto 16
NOCa)KEHO 3€JICHbIX HacakaeHui 3a 2011 r.? llf
10
8
g . }-
B HH S| Toa
0 L -
2009~ 2010r 2011r 2012r
Bapuanr 2
. xX+y=6,
1. Pemmre cucremy ypaBHEHHI ClIoCOOOM MOJCTaHOBKU:
Sx -2y =09.
. 12x-T7y=2,
2. Pemmte cucreMy ypaBHEHHH CIOCOOOM CIIOKEHHUS: Ay —Sp—6
x—5y=6.

3. Ilpsimast y = kx + b mpoxoaut uepe3 A(S; 0) u B(—2; 21). Hanummure ypaBHeHUE 3TONW MPSIMOA.
23x—y)—5=2x-3y,
S5-(x-2y)=4y+16.
5. Benocuneauct exai 2 4 no jgecHoit gopore u 1 4 no mocce, Bcero oH npoexain 40 kM. CkopocTb
ero Ha mocce Obula Ha 4 KM/4 OoJiblile, YeM CKOPOCTh Ha JiecHOW jaopore. C Kakol CKOPOCTbIO

BEJIOCUIEAMCT €XaJj MO IOCCE U ¢ KaKOH 1o JIeCHOH aopore?
6.

4. Pemnte cCUCTEMY YpaBHEHUI:



3aBy4 LIKOJIBI MTOJBEJI UTOTH MO BBIOOPY IPEAMETOB Kommaectso, gex

40 1 1
ans cpaun EI'D ywammmumes  11-x kmaccoB. 36 | . 41
PesynbTarsl npeacTaBiacHbl Ha guarpamMme. CKOJIBKO j; T
yuanmxcs Beiopanu uist cnaun EI'D 6uonoruro? 24 4
20 -
16 4 — 1]
12 HH Hs umi
8 HH Gn -
4 HH HHH— “‘L::l'lpe:me'm
0 - -
. OCTAIBHEIC
XEMEE  (H3EKA npemersr CHOIOTHA

HToroBas KOHTpOJIbHAs paboTa

BapuanT 1
1. Yupocrute Boipaxkenne:  a) 3a’b « (—5a’b); 6) 2x%y)’.
2. Pemmare ypaBHenue: 5 (2x — 1) =3 (3 + 2x) + 2.
3. Pa3noxure Ha MHOXKHUTENU:  a) 2XY — 6y2; 0) a’ —4a.
4. Tlepumerp Ttpeyrompauka ABC paBen 50 cm. Ctopona AB Ha 2 cm Gonbiie croponsl BC, a
cropona AC B 2 pa3a Gombiie croponsl BC. Haliute cTOpOHBI TpeyroibHHKA.
5. JlokaxuTe, 4TO paBeHCTBO BepHO (a+c)(a—c)—b(2a—b)—(a—b+c)(a—b—-c)=0.
6. Ha rpaduxe ¢ynkumm y = 3x — 8 HaiauTe TOYKY, abcuucca KOTOPOHW NMPOTHUBOIIOJIOKHA €€
OopIuHaTe.

Bapuanr 2
1. YopocTuTte BoIpakeHHE:  a) —2xy2 . 3x3y5; 6) (4ab’).
2. Pemure ypaBHenue: 9 —3 (6x —5) =4 (7 — 5x).
3. PasnoxuTe Ha MHOXKHTEIH: @) a-b—ab’;  6) 9x — x°.
4. Typucr npomen 50 kM 3a 3 aus. Bo Bropoit 1eHbs oH mpouien Ha 10 KM MeHbIIe, YeM B NIEPBbII
JI€Hb, 1 HA 5 KM OoJiblie, 4eM B TpeTHil. CKOJIbKO KUJIOMETPOB MPOXOINI TYPUCT KaXkIbIi 1eHb?
5. JIokakuTe, 9TO paBeHCTBO BepHO (X —y) (X +ty)—(a—x+y)(a—x—y)—a(2x—a)=0.
6. Ha rpaduke dynkiuu y = — 3x + 8 HaiiquTe TOUKy, abcuucca KOTOPOil paBHa ee OpuHAaTe.



OTtBeThl
Konrponsnas padora Ne 1
Bapuanrt 1
1.-1
2. -8x-1<8x-1
3. a) -9x+5y; 6) 10a+2
4.-4,5a-2; 0,7
5.x-1
6. (s-vt):t i s:t-v; 40
Bapuant 2
1.3
2.2+3a>2-3a
3.a) 3a-b; 0) 12x+1
4.-75x+1;7
5.p-6
6. (V1+02)t BIH Uit +0,t; 420
Konrponsnas padora Ne 2
Bapuanr 1
1.a)3;0)1,7
2. 10 muH.
3.a)3,5;6) — 10
4.45TtulST
5.0
6.a) 8°C; 0) 6 uu 20 u; B) 10°C
Bapuant 2
1.a)3;0) 1,7
2. 60 km
3.a)1;06)-8
4. 175 u 35 caxxeHIIEB
5.0
6.a)—7°C; 6) 16 u; B) — 10°C
KonTponbhas padota Ne 3
Bapuanr 1
l.a)—11;06)—3;B) na
3. a) octpsiif; 0) (2; 0) u (0; - 4)
5.(1; 10)
6.y=3x
Bapuanr 2
1.a)—38; 0) 6; B) na
3. a) tynoit; 6) (1; 0) u (0; 3)
5.33;-99)
6.y =-5x
Konrponsnas padora Ne 4
Bapmnanr 1
1. 125
2.-79
3.2) y756)y758) ysr) 81y°
4.a) —6a’b’;6) —8a"b°
5.1u4
6. 42 m?
Bapuanr 2
1.9
2.243

3.a) ¢”;06)c”;B) c*;r) 327



4.a) —12x°y°; 6) 9x*y°
5.£3
6.25 m?
Kontposbnas padora Ne 5
Bapuant 1
.a)—8a+ 10ax +2; 6) 3y° +3y°
.a) 5b(2a—3b); 6) 6a*(3a+ 1)
-2
. 60 km/u
.2,6
. 1500 p.
apuaHT 2
.a)—5a*+2a+1;0)12x* - 3x?
. a) xy(2-3y); 6) 2b*(4B + 1)
3
. «A» - 28 yueHukos, «b» - 30 yuenukos, «B» - 33yuenuka
.—54
. 1600 p.

AUMBARLOUN—~,AUN AW —

Konrtponsnas padora Ne 6
BapuanT 1
.a)c’-c—6;0)6a*+5a—4
-a)(at+3)(a—-2);0) (x—y)a+5)
.—8x3 - 14x% + 30x
.a) (x—y)(x—4);6) (c—B)(1 —x—a)
.9cm
.a)4km;0) 11 km;B) 1 4
apuanT 2
.a)a’-8a+15;0) 10x>+3x -4
.a) (x—y)(x +a);6) (a-b)2+c)
.20x3 +3x? - 2x
.a)(2-c)a-c);0) (x+y)b-1-a)
.13mMu19wm
.a)-7°C;6)154u2l4;B) 64

AUV BEWN AL A WN —

Konrtponsnas padora Ne 7
Bapuanr 1
.a)y*-8y+16;0)49 + 14a+a%B)c*- 1
.a*-20a
-a) (x=T)(x+7);0) (5x —y)*
.2,5
. a) (2xy + 3a?)(2xy - 3a?); 6) (4a—3)(6a + 3); B) 3m — n)(9m? + 3mn + n?)
. 5426
apuasT 2
.a)a’+8a+16;6)4—-4b+b* B)b*-9
-4
.a)(5—a)(5+a);0)(c+2b)
0
.a) (10a? - 3b)( 10a? ; 3b); 6) 2x + 1)(4x— 1)
. 1346

AUNALN—~,THOAUN R W~

KonTponbnas paborta Ne 8
Bapuanr 1
1.(0,5; 1)
2.(0,25;0)
3.y=x+5
4.-4;5)



5.3 u 5 oOymmranuii
6. 8000
BapuanT 2
1.(3;3)
2.(-1;2)
3.y=-3x+5
4.3;-7)
5. 16 xmM/u u 12 km/a
8. 20 yyamuxcs
WroroBas koHTposibHAs paboTa
Bapuant 1
1.a) —15a°b*; 6) 8x°y’
2.4
3. a) 2y(x-3y); 6) a(a-2)(at2)
4. AB=14cm; BC=12cm; AC=24 cMm
6.(2;-2)
Bapuant 2
1.a) —6x*y’; 6) 16a°h°
2.2
3. a) ab(a-b); 6) x(3-x)(3+x)
4. 1-p1ii neHb 25 kM; 2-0i AeHb 15 kM; 3-uii gqenp 10 kM
6.(2;2)
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