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1L.IIOACHUTEJIBHAS 3AIIMCKA

Anrebpa SBISIETCS OJHUM M3 OIMOPHBIX KypCOB OCHOBHOTO OOIIEr0 OOpa3oBaHMSA: OHA
oOecrieunBaeT U3yyeHHe APYTruX JTUCHUIUINH, KaK €CTEeCTBEHHO-HAYYHOI0, TaK U TYMaHUTApPHOIO
LIUKJIOB, €€ OCBOEHUE HEOOXOAMMO AJIsl MPOJOJIKEHHSI 00pa30BaHUs U B IIOBCEJHEBHOM JKU3HU.
PazBute y oOyuaronmxcs Hay4yHBIX MPEJICTaBICHUM O TMPOUCXOXKIECHUU U CYHIHOCTH
anreOpandeckux abCTpakiui, Ccrnocod0e OTpPaKCHHS MATEeMATHYECKON HAyKOW SBICHUH U
MPOLIECCOB B MHpPHUpOJEe U OOIIECTBE, POJIM MAaTeMaTUYECKOTO0 MOJCIMPOBAHUS B HAYYHOM
NO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAa4eCTB
MBIIUICHHSI, HEOOXOAUMBIX JUIsl aJlaliTallid B COBpeMEHHOM IudpoBoM oOmiectBe. M3yueHue
anreOpsl o0ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JIeMCTBUSL U BBIBOZBI, (OPMYIHPOBATh yTBEepKAeHHs. OCBOCHHE Kypca anreOpsl o0ecriedrnBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOydYaloluXcs: OHHM HCHOJB3YIOT JeAYKTUBHBIE U
WHIYKTUBHBIE PACCYXKACHUs, 0000IIEHNE W KOHKPETHU3aLUIo, a0CTparupoBaHWE W AHAIOTHIO.
OOyuenne anreOpe mpeanonaraeT 3HAYUTEIbHBIA OOBEM CaMOCTOSTENBHON NeATeIbHOCTH
o0ydaroluxcsi, MOITOMY CaMOCTOSITEIbHOE pEIleHUEe 3aJad  SBJSETCS  peajau3anueit
JESTEIIbHOCTHOTO MIPUHIINIIA O0yYEHUSI.

B crpykrype mnporpamMmbl yueGHOro Kypca «Ausredpa» Uis OCHOBHOTO OOIIEro
0o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJep)KaTelbHO-MeTonudyeckue auHuu: «Yucna u
BBIUUCIICHUS», «AJNTreOpandeckue BBIPAXKEHUS», «YPAaBHEHHS W HEPABEHCTBa», «DyHKIUNY.
Kaxnas U3 3TUX cofepKaTreabHO-METOUYECKUX JTMHUN Pa3BUBACTCS HA MPOTSHKEHUM TPEX JIET
U3YYEHHUsI Kypca, B3aUMOJIEHCTBYS € IpyTUMU €ro JMHUIMH. B Xozne u3zydenus yuyeOHOro Kypca
00yyaromuMcs IPUXOAUTCS JIOTHYECKH pacCyKIaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B cBSA3M € 3TUM B nporpammy y4eOHOro Kypca «Anredpay BKIOUYEHbI HEKOTOPhIE OCHOBBI
JIOTMKH, MpPEJICTAaBICHHbIE BO BCEX OCHOBHBIX pa3Jieslax MaTeMaTH4ecKOro oOpazoBaHMs U
CIIOCOOCTBYIOIIME OBJIAICHUIO 00YYAIOIIMMKCS OCHOB YHUBEPCAILHOTO MaTEMATUYECKOTO S3bIKA.
CopnepxaTenbHOW M CTPYKTYPHOM OCOOEHHOCTBIO Y4EOHOTO Kypca «Ajredpa» sBISETCS €ro
WHTEIPUPOBAHHBIN XapaKTep.

Conepxanue TMHAN «HYuUCIa U BBIYACIEHUSD) CITy’KUT OCHOBOM JUISI JAJIbHEHIIErO U3yUEHUs
MaTeMaTUKH, CIIOCOOCTBYET pa3BUTUIO Yy OOydYalolIUXCsl  JIOTUYECKOTO  MBIIUIECHUS,
(GOpMHPOBAHUIO YMEHHs MOJIb30BAThCS ANTOPUTMAMHU, a TAKXKE NMPUOOPETEHUIO MPAKTHUUYECKUX
HaBBIKOB, HEOOXOIMMBIX I MOBCEIHEBHOM >KM3HU. Pa3BUTHE MOHATUS O YHCIIE HA YPOBHE
OCHOBHOT'O 0011ero 00pa3oBaHUs CBS3aHO C PAllMOHAJIBHBIMU U MPPALMOHATIBHBIMH YHCIAMH,
GbopMHUpPOBaHUEM TIPEACTABICHUN O JEHCTBUTEIHHOM YHMCIE. 3aBEPIICHHE OCBOCHUS YMCIIOBON
JUHUH OTHECEHO K CpeHeMY 001eMy 00pa3oBaHUIo.

Copepxanue JByX anreOpandeckux JHHUN — «AnreOpanueckue BBIpAXKEHUS» U
«YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHMIO Y 0OYHAOLINXCS MAaTEMATHYECKOTO
anmnapara, He0OXOIUMOTO JIJIsl pelIeHHsl 3a/lad MaTeMaTHKH, CMEXKHBIX MTPEIMETOB U MPAKTHKO-
OpPUEHTHPOBAaHHBIX 3agauy. Ha ypoBHe oCHOBHOro o0miero obpa3zoBaHMs y4yeOHBIH MaTepHai
TPpyHNOUpPYyEeTCs BOKPYT palMOHANbHBIX BbIpakeHUH. AureOpa JI€MOHCTpUPYET 3HAUYEHHE
MaTEMaTUKU KakK S3bIKa JJI1 MOCTPOCHMSI MAaTeMAaTUYECKUX MOJENIEH, OMMCAaHUs INPOLECCOB U
ABJIEHUHN peallbHOTO Mupa. B 3amaum oOydeHust anredpe BXOAAT TaKKe JajbHEilllee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUICHUS, HEOO0XOAMMOro, B YaCTHOCTH, JJs OCBOEHHUS Kypca
uH(GOpPMATUKHU, W OBJIAJEHUE HaBbIKAMHM JIEAYKTHUBHBIX paccyxkaeHuil. IlpeoOpa3zoBanue
CHUMBOJIBHBIX (POPM CITOCOOCTBYET pa3BUTHIO BOOOPAXKEHUs, CIOCOOHOCTEH K MaTEeMaTHUYECKOMY
TBOPYECTBY.

Conepxanne  (yHKIMOHATBHO-TpAUUECKOM  JIMHUM  HAIeIeHO Ha  TOJy4YeHHue
00y4JarmuMuUCs 3HaHUH 0 QYHKIUSAX KaK BaXKHEUIIIeH MaTeMaTHIeCKONH MOJIENH Il OTIMCAHUS U
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UCCJIEIOBaHMsI Pa3HOOOPAa3HBIX MPOIIECCOB U SBJICHMM B MpHpoae U obmectBe. M3ydenue
MarepHuaja CIIOCOOCTBYET pa3BUTHIO Yy OOYYaIOUIMXCS YMEHHUS HCIIONB30BaTh pa3IMuHbIC
BBIPA3UTEIbHBIE CPEJICTBA SI3bIKa MaTEMaTHKU — CIIOBECHBIC, CUMBOJHYECKHE, rpaduueckue,
BHOCHUT BKJIaJ] B (DOPMUPOBAHME TPEACTABICHUI O POJIM MAaTEMAaTUKU B PA3BUTHH IUBUWIIN3ALUH U
KYJbTYPBHI.

Cornacno yueOHOMY TU1aHy B 7-9 Kinaccax u3ydaercs yueOHbIN Kypc « AnreOpay», KOTOPBIi
BKIIIOYAET CJIEAYIOIIME OCHOBHBIE pa3fenbl cojepkaHusi: «Yucina ¢ BBIYUCICHUSD,
«AnredpanydecKue BHIPAKEHHS», « Y paBHECHHS U HEPABEHCTBAY, « DYHKIIUN.

Ha usyuyenue yueOHOro Kypca «Anredpa» orBoautcs 306 4.: B 7 kimacce — 102 4. (3 4. B
Hezeno), B 8 kinacce — 102 4. (3 4. B Henenmo), B 9 kitacce — 99 u. (3 4. B Henenmo).

2.COAEP KXAHHUE OBYUYEHMUAA
7 KUIIACC

Yuciia 41 BbIYUCICHUA

JpoOu 0OBIKHOBEHHBIE U IECATUYHBIE, IEPEXO0]] OT OAHOH (POPMBI 3aMKCH APOOEH K IPYTOiA.
[TonsiTE pPaLMOHAIBHOTO YMCJIA, 3allMCh, CPABHEHUE, YIOPSAJOYMBAHUE PALlMOHAIBHBIX YHCEIL.
ApudmeTndeckue 1eHCTBUS C pallMOHAIBHBIMY YKciiaMu. Penenue 3aja4 u3 peanbHOM NPaKTUKU
Ha yacTu, Ha ApoOu.

CremneHb ¢ HaTypaJbHBIM IIOKa3aTeJIeM: OMpEeJelieHue, Npeodpa3oBaHuE BBIPAXKCHUN Ha
OCHOBE OIpe/EIeHHUs, 3aiCh 00IbIUX Yncen. [IponeHTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
IpoOu B BHJIE NPOIEHTOB. TpHU OCHOBHBIC 33[a4d Ha MPOIICHTHI, PELICHUE 33a]ad U3 pealbHOU
IIPAKTUKU.

IIpuMeHeHne NPU3HAKOB ACIMMOCTH, PA3JI0KEHNE HA MHOKUTEIIA HAaTyPAJIBHBIX YHCEIL.

PeasibHble 3aBUCMMOCTH, B TOM YHCIIE TIpsiMasi U 0OpaTHas MPOIOPIIMOHAIBHOCTH.

Auredpanyeckune BbIPaKeHHUs

IlepeMeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAXKECHUSA C NMEPEMEHHOMU. JlOIMyCTUMBIE 3HAYECHUS
nepeMeHHbIX. [IpeacraBienne 3aBUCUMOCTH MEX/ly BETUYMHAMU B BUE (opMyIibl. Berarcnenus
no ¢gopmynam. IlpeoGpa3oBanue OyKBEHHBIX BBIPAKEHUH, TOXKAESCTBEHHO PABHbIE BBIPAKECHMS,
npaBuiia npeoOpa3oBaHusi CYMM M IPOU3BEIECHUH, MpaBWila PACKPBITHA CKOOOK U NMPUBEICHUS
NOJOOHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I1OKa3aTeleM.

OpnHowieHbl 1 MHOrowieHbl. CreneHb MHOrouieHa. Cll0)KeHHE, BBIUUTAHUE, YMHOKEHHE
MHOTOWIEHOB. @OpMyJibl COKPAIIEHHOIO YMHOKEHHs: KBaJpaT CyMMBbl M KBaJpaT pPa3HOCTH.
®dopMyia pasHOCTH KBagpaToB. Pa3nokeHre MHOIOYWICHOB HA MHOXKUTEIH.

YpaBHeHUsI M HEPABEHCTBA

VYpaBHeHUe, KOPEHb YpaBHEHUs, NIPpaBUiIa MpeoOpa3oBaHMs ypaBHEHUS, PABHOCHIBHOCTh
YPaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOW IEPEMEHHOM, YHCIO KOPHEW JIMHEHHOIO YpaBHEHMS,
pelleHre JIMHEWHBIX ypaBHEHMU. COCTaBIIEHME YpaBHEHHW IO YCIOBHIO 3adaudd. PemieHue
TEKCTOBBIX 3aJ1a4 C [IOMOIIbIO YPABHEHUM.

JluneitHoe ypaBHEHHE C ABYMs NepeMeHHbIMU M ero rpaduk. Cucrema JBYyX JIMHEWHBIX
YpaBHEHHH ¢ JBYMs IepeMeHHbIMH. PemieHue cucreM ypaBHEHMH CIOCOOOM IOACTAHOBKH.
IIpumeps! penieHns TEKCTOBBIX 3a1a4 ¢ TOMOIIBIO CUCTEM YPaBHEHMIA.

DOyHKIUHA

Koopannara Toukm Ha mnpsMod. UucioBble NMpOMeXyTKH. PaccTosiHue Mexny IByMs
TOYKaMHU KOOPAMHATHOU IIPSIMOM.

[IpssmoyronpHas cucrema koopauHat, ocu OX m Oy. AGcrmucca W opaMHaTa TOYKH Ha
KoopAMHATHOM miockocT. [Ipumeps! rpadukoB, 3amaHHbIX (opMmynamu. UreHue TpaduKoB
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peanbHBIX 3aBHcHUMoOcTel. [lonstue dynknuu. I'paduk Gynkiuu. CorictBa pynknuii. Jlnneinas
dynkus, e€ rpapuk. ['paduk dynkuuu y = [X|. [padudeckoe perieHne TMHEHHBIX YpaBHEHUN U
CHCTEM JIMHEHHBIX YPaBHEHHUII.

8 KVIACC

Yuciia 1 BBIYMCICHUSA

KBanpataeiii koperb u3 4yucna. [loHstre 00 wuppanuoHanbHOM 4Yucie. JlecaTuyHbIe
NpUOJIMKEHUST UPPALMOHANBHBIX Yncelsl. CBoWcTBa apu(pMETHUYECKUX KBaJPATHBIX KOPHEH U UX
IPUMEHEHHE K IMpeoOpa30oBaHUIO YMCIOBBIX BBIPRXKEHUW M BBIYMCIEHUSAM. JleHCTBUTEIbHbBIE
YHCIIa.

Crernens ¢ 1eqbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YHCa.

Anredpanyeckue BbIPaKeHUs

KBagparHblil TpEXUWIECH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckast po0b. OCHOBHOe CBOICTBO aireOpandeckoit apobu. CroxxeHue,
BbIUWTAaHUE, YMHOXKEHUE, JelieHue anreOpanueckux IpoOeil. PanmoHanpHble BBIpRXKEHUS U HX
npeoOpa3oBaHue.

YpaBHeHUs] M HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢opMmyia KOpHEH KBajpaTHOro ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHu#, cBOIALIMXCA K JIMHEWHBIM U KBajapaTHbIM. IIpocteitmine apoGHO-
paloHaIbHbIEC YPaBHEHUS.

I'paduueckas uHTEpIpeTallis YpaBHEHUN C JABYMS MEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
YPaBHEHHUH € IByMs lIEpeMEHHBIMU. [ [pruMepsl pelieHns cucTeM HETMHEWHBIX YPABHEHUM C IBYMs
IIEPEMEHHBIMM.

Pemienue TekCTOBBIX 3aj1ay anreOpandeckuM CriocoOOM.

UuciioBble HEpaBeHCTBA M MX CBOMCTBA. HepaBeHCTBO € OOHOM IIEPEMEHHOM.
PaBHOCUIBHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OJHON mnepeMeHHOW. Cucrtemsl
JIMHEHUHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUHA

[Tonstue ¢pynkuuu. OOMaCTh ONMpeaesIeHUs] 1 MHOXKECTBO 3HaueHUH (QyHKIH. CriocoOb
3a1aHus QyHKIIUM.

I'padux Qynkiun. UYrenue cpoictB ¢(yHkiuu no e€ rpaduxy. Ilpumepsr rpadukon
GyHKIUI, OTpaXkaroUINX peaJbHbIe MPOLECCHI.

@OyHKUMHU, ONUCHIBAIOIINE NPSAMYI0 U OOpaTHYIO MPONOPLHOHAIBHBIE 3aBUCUMOCTH, MX
rpaduxu. Oynxupn y = X2, Y = X3, y = VX, y=|x|. [paduueckoe pemenne ypaBHeHHI i CHCTEM
YPaBHEHUM.

9 KJIACC

Yucsa v BbIYUCICHUSA

PanmonaneHble uncia, UppallMOHANbHBIE YHMCIA, KOHEYHbIE U OECKOHEUYHBIE 1ECATUUHbIE
npobu. MHOXECTBO J€HCTBUTENBHBIX 4YHCET, ACHCTBUTEIbHBIE 4YHCIAa KaK OECKOHEYHBIe
JecsITUUHbIe ApoOu. B3anMHO 01HO3HaYHOE COOTBETCTBHE MEX]Ly MHOKECTBOM JIEHCTBUTENBHBIX
YKCEJl U KOOPAUHATHOU IIPSMOM.

CpaBHeHue JEHCTBUTENBHBIX YHUCEN, apupMeTHUYeCKHe AEUCTBUSA C JACHCTBUTEIbHBIMU
YHUCIIAMH.

Pa3meprl 00bEKTOB OKpY:KAIOIIET0 MUPA, JJIUTEIBHOCTh MPOIIECCOB B OKPYKAIOIIEM MUDE.

[TpubnmxEHHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh MNpHOMDKeHHs. OKpyrieHue Yuced.
IIpuknka v OLEHKa pe3yJIbTaTOB BEIYMCIICHHM.

YpaBHeHUS H HEPABEHCTBA

JIuneitnoe ypaBHeHue. Penienue ypaBHEeHUH, CBOAAIINXCS K TUHEUHBIM.



KBangpaTHoe ypaBHeHue. PelieHne ypaBHEeHU, CBOIAIIMXCS K KBaApaTHbIM. brukBagpaTHoe
ypaBHeHue. IIpumepsl penieHus ypaBHEHUM TpeTbeld M 4ETBEPTOM CTENEHEW Pa3iloKEHHEM Ha
MHOKHTEJIH.

Pemenue npoOHO-palinoHaTbHBIX ypaBHEHUHN. PellieHre TeKCTOBBIX 3a/1a4 alreOpaniecKuM
METOJIOM.

VYpaBHeHUe C ABYMS NEpeMEHHBIMH U ero rpaduk. Permienune cucreM ABYX JTHMHEWHBIX
YPaBHEHHH € ABYMs IIEpEMEHHBIMU. PelieHne cucTeM IByX YpaBHEHMH, OZHO M3 KOTOPBIX
JUHEWHOE, a JApyroe — BTOpOil crteneHu. I'paduueckas MHTEpHIpeTanusi CUCTEMbl YPaBHEHUH C
JBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 33724 aJIreOpanyecKiuM CocoOoM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemienne JMHEMHBIX HEPABEHCTB C OAHOM IIEPEMEHHOW. PelmieHue cucreM JIMHEWHBIX
HEpaBeHCTB C OJHOW mepemMeHHOW. KBanparHble HepaBeHcTBa. ['padumueckas MHTeprperanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIBYMsI [ICPEMECHHBIMH.

OyHKIMnPYyHKIUT

KBanparnunast ¢ysknus, e€ rpapuk u cpoiictBa. [lapabona, KOOpAWMHATHI BEPITHHBI
napaboIIbl, 0Cb CAMMETPHUH MapadoIIbl.

I'paduxn dyskmmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x|, u ux cBoiicTpa.

Yucnosle 0cae10BaTEIbHOCTH YHCI0BbIE TOCJIeJ0BATEIbHOCTH H IIPOrPECCHH

[ToHsiTHEe YMCIIOBOM MOCIEIOBATENLHOCTH. 3aJjaHue MOCIEA0BATEIIBHOCTH PEKYyPPEHTHOM
dbopmynoii u popmysoi N-ro dieHa.

Apudmernueckas u reomerpuueckas rnporpeccun. @opmyiibl N-ro YieHa apuPpMeTHyecKon
Y TEOMETPUYECKOU MTPOrPECCUil, CYMMBI IIEPBBIX N UJIECHOB.

N300pakeHre WICHOB apu(METHUECKOW M TEOMETPUYECKOH MpPOTrpeccHii TOYKaMu Ha
KOOPJAMHATHOM IIOCKOCTHU. JINHENHBIN 1 DKCIIOHEHUIUAIbHBINA POCT. CII0KHBIE IIPOLICHTHI.

3.JIJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS NpPOrpaMMbl ydeOHOro Kypca «Anredpa»
XapaKTepU3yIOTCA:

1) naTpuoTHYeCcKOE BOCIINTAHME:

NpOSIBIEHUEM MHTEpeca K MPOLUUIOMY M HACTOSILEMY POCCHMCKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSAM POCCHICKMX MAaT€MaTUKOB W POCCHUHUCKON
MaTeMaTUYeCKOH IIKOJIbI, K HCIOJIb30BAHUIO 3TUX JIOCTH)KEHUH B APYTUX HayKaxX U MPUKIIATHBIX
chepax;

2) rpaskIaHCKOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEH TpakJaHWHA M pealn3allid ero Ipas,
NpEJICTaBICHUEM O MaTeMaTHYeCKUX OCHOBaxX (YHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYP,
SIBJICHUH, TPOLEAYpP I'PakJaHCKOro OO0IecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXJIEHUIO ITUYECKUX MPOOJeM, CBA3aHHBIX C MPAKTUYECKUM NPHUMEHEHHEM JOCTHUXKEHUI
HayKH, OCO3HAaHUEM BaKHOCTH MOPAJIbHO-ITHUYECKUX IPUHIUIIOB B IEATENBHOCTH YUEHOTIO;

3) TpyAOBOE BOCIIMTAHHE:

YCTAaHOBKOW Ha AKTHUBHOE y4YacTHUE B PEUICHMM INPAKTUYECKUX 3aJa4 MaTeMaTH4eCKON
HAIpPaBJIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MAaTeMaTUYeCKOro 00pa3oBaHUS HA NMPOTSHKEHUU BCel
XKHU3HH U1 YCHEIHON Mpo(ecCHOHANbHOM AeATeNbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHIH,
OCO3HAHHBIM BBIOOPOM M MOCTPOCHHEM WHIMBUAYAIbHOW TpaeKTOpUM 0Opa3oBaHUs U
KU3HEHHBIX TUIAHOB € YYETOM JIMUHBIX HHTEPECOB U OOIECTBEHHBIX OTPEOHOCTEH;

4) acTeTHYECKOE BOCIUTAHUE:



CIIOCOOHOCTBIO K HMOLIMOHAIBHOMY M 3CTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEUICHUI, PACCYKICHUHN, YMEHUIO BUACTh MATEMAaTHIECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 TO3HAHUSA:

OpUEHTallel B AESITETbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX MpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMCPHOCTAX pPa3BUTHUA UYCJIOBCKA, NIPUPOAbI H OGH_ICCTBa, IIOHUMAaHUEM
MaTeMaTHUYeCKOl HayKH Kak c(epbl 4elIOBEYECKOW NeATeNbHOCTH, JTaloB €€ pa3BUTHUS U
SHAYUMOCTHU IJId PA3BUTHA HHUBUJIM3AIIUH, OBJIAJCHHUECM SA3BIKOM MATCMATUKU U MaTeMaTHYEeCKOU
KyJIbTYpOH Kak CpeICTBOM IIO3HAHHUS MHUpPA, OBJIAJACHHEM MPOCTEHIIMMHU HABbIKAMU
HCCJICIOBATEIbCKOM IeITCIIbHOCTH,

6) puznyeckoe BocnuTanue, GopMupoOBaHUE KYJIbTYPbI 310POBbS U IMOIIMOHAJIBLHOI0
Os1aronosyqusi:

FOTOBHOCTBIO MPUMEHSITh MaTeMaTHUECKHE 3HAHUSI B MHTEPECaX CBOETO 3/10POBbs, BEJCHHS
310pOBOTO 00pa3a *KU3HU (370pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHITHHA U OTABIXA,
perynspHas pu3nueckasi akTUBHOCTb), C(HOPMUPOBAHHOCTHIO HaBbIKa pedIeKCHH, MPU3HAHUEM
CBOErO IpaBa Ha OMMOKY M TAKOTO K€ MpaBa APYroro 4YeaoBeKa;

7) 3Ko0rHYecKoe BOCIIUTAHNE:

OPHGHTaHHeﬁ Ha NPUMCHCHHUEC MAaTCMATUUYCCKUX 3HAHUN IJid pCUHICHUA 3a1a4 B objacTu
COXPAHHOCTH OKpYXalolIlel cpeibl, IMIAaHUPOBAaHUS IMOCTYNKOB M OLEHKH HX BO3MOYHBIX
NOCIEACTBUM JUIsl OKpY’KaIOLIEH cpesbl, 0CO3HAHUEM IJ100AIBHOIO XapakTepa SKOJIOTMYECKHUX
npo0JieM U MyTel UX pelieHus;

8) ajanTanus K N3MEHAINIUMCS YCJIOBUSAM COUMATbHONH M IPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHSIX HEOMPEICIIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIECTCHTHOCTH Y€PEC3 MPAKTUUCCKYIO ACATCIbHOCTh, B TOM YHUCJIC YMCHUC YUUTHCA Yy APYIrUx
JI0JIel, MpUoOpeTaTh B COBMECTHOW NEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETEHIIUU W3
OTIBITA IPYTHX;

HE00X0UMOCTBIO B (DOPMHUPOBAHUH HOBBIX 3HAHH, B TOM YuCIiie POPMYITUPOBAThH UEH, TIOHATHS,
TUINOTE3bl 00 00BEKTaxX U SBIEHUSIX, B TOM YHCIIe paHee HEU3BECTHBIX, OCO3HABATH NEHUITUTHI
COOCTBEHHBIX 3HaHUH M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIUIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIUIO
KaK BbI30B, TpeOYyIOUIM KOHTpPMEp, KOPPEKTUPOBATh NPUHUMAEMble pEIICHUsS U JeHCTBUS,
dbopMyIHUpOBaTh U OIIEHUBATH PUCKU U MOCIEICTBUSA, GOPMUPOBATH OTIBIT.
METANPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTeabHbIE YHUBEPCAJTBHBLIC yqeﬁm,le JeHcTBUA

ba3oBble jlornyecKkue AeiCTBUA:

® BBHIIBIISITH M XapaKTEPU30BaTh CYLIECTBEHHbIE TPU3HAKY MAaTEMAaTHYECKUX O0BEKTOB, TOHATHUH,
OTHOIIEHUH MEXJy MOHIATUSIMH, (OPMYIHpPOBATh OINpEAeNCHUsl TOHATHH, yCTaHaBIUBATh
CYLIECTBEHHBIN NMPU3HAK KIACCU(PHUKAILIMHM, OCHOBAHUS sl 0000IIEHUS U CPaBHEHUS, KPUTEPUHU
IIPOBOAMMOIO aHAJIN34;

® BOCIpPUHUMATh, (QOPMYIHpPOBaTH M MPEOOPA30BBIBATH CYXKACHUS: YTBEPAUTENbHbIE H
OTpHIIATENbHBIE, €TMHIUYHBIE, YACTHBIE U 00INe, YCIOBHBIE,

® BBIIBIATH MaTeMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W NPOTHBOpeuHs B (pakrax,
JaHHBIX, HAOMIONEHUSIX U  YTBEPXKIEHUSX, TMpeasiaraTb KPUTEpUU JUIS  BBISIBIICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

e JlelaTb BBIBOABI C HCIIOJIB30BAHMEM 3AaKOHOB JIOTMKM, JEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

e pa3dupaTh OKa3aTelIbCTBA MATEeMAaTUYECKUX YTBEPKIACHHM (MpsMble U OT MPOTHBHOIO),
IPOBOJUTH CAMOCTOSITEIILHO HECIIOKHBIE JOKA3aTeIbCTBA MATEMAaTHUECKUX (PaKTOB, BEICTPAUBATh
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apryMEeHTaluI0, MPUBOJUTH IPUMEPbl U KOHTPIPHUMEPBI, OOOCHOBBIBATH COOCTBEHHBIE
paccy>KIeHus;

e BBIOMpaTH CIOCOO peuleHus y4eOHOHM 3ajauu (CpaBHMBATh HECKOJBKO BapHAHTOB PEIICHUS,
BbIOMpAaTh HanOOJIEe NOAXOAALINM ¢ YYETOM CaMOCTOATENbHO BBIACICHHBIX KPUTEPUEB).
Ba3oBble ncciegoBaTebcKue IeiicTBUS:

® JICIIOJIB30BaTh BOIPOCH KaK MCCIIENOBATEIbCKUNA MHCTPYMEHT MO3HAHUS, (POpMyIupoBaTh
BOIIPOCHI, (PUKCUPYIOLIUE IPOTUBOPEUHE, TPOOIEMY, CAMOCTOATEIBHO yCTaHABINBATh HCKOMOE U
naHHoe, (POpMUPOBATh THIIOTE3Y, APIYMEHTUPOBATH CBOIO TMO3UIIUIO, MHEHHE;

® TPOBOAMTH [0 CAMOCTOSTEIIEHO COCTABIEHHOMY TJIaHY HECJIOKHBIN SKCTIEPUMEHT, HEOO0IIbIIoe
UCCIICIOBAaHUE I10 YCTAHOBJIEHHMIO OCOOEHHOCTEH MaTeMaTH4ecKOro oO0BEKTa, 3aBUCHUMOCTEH
00BEKTOB MEXy COOO0I;

® CaMOCTOSITETHHO (OPMYIHPOBaTh OOOOIIEHUS M BBIBOJBI MO pPE3yJbTaTaM IMPOBEAEHHOTO
HaOJI0IEHNUS, UCCIIEI0BAHMS, OLIEHUBATh JOCTOBEPHOCTh MOJyYE€HHBIX PE3yJIbTaTOB, BBIBOIOB U
000011IeHHI;

® IPOTHO3MPOBATH BO3MOXKHOE PA3BUTHE MPOLIECCA, a TAKKE BBIIBUTATH MPEAIIOI0KEHUS O €T0
pPa3BUTHU B HOBBIX YCJIOBHUSX.

Pa6ora ¢ undpopmanmeii:

® BBIIBJIATH HEJOCTATOYHOCTh W W30BITOYHOCTH MH(OPMAIUH, TAHHBIX, HEOOXOAMMBIX IS
pelIeHus 3a/1a9u;

® BBHIOWpaTh, AHAIM3HPOBATH, CHCTEMATH3MPOBATh W HHTEPIPETUPOBATH HH(OPMAIUIO
pas3INYHbIX BUAOB U (POPM IPEICTABICHHUS;

e BbIOMpaTh (GOpMY IMpeICTaBICHUS HH(DOpPMaUMM M WUIIOCTPUPOBATH pELIaeMble 3a1a4u
cXeMaMH, JrarpaMMamMu, HHOU TpaduKoi 1 UX KOMOMHAIUSIMH;

® OIEHUBATh HAAEKHOCTH HMHPOPMALUU IO KPUTEPHSM, MPEUIOKEHHBIM YUYUTEIEM WU
c(OpMYIMPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHUKaTHBHBbIE yHHBepPcaIbHbIe Y4eOHbI€ el CTBUA:

e BOCHpHUHUMATh U (OPMYJIHPOBATH CYKACHHS B COOTBETCTBHH C YCIOBHSIMH W IEJISIMHU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUKY 3pPEHUS B YCTHBIX U MUCBMEHHBIX
TEKCTaxX, AaBaTh IMOSICHEHUS 10 XOIy PEUICHHUS 3a/1a9i, KOMMEHTHUPOBATh MOTY4YEeHHBIN Pe3yIbTaT;
e B X0 OOCYXIEHHUS 3aJaBaTh BOIPOCHI TI0 CYIIECTBY OOCYXTAaeMOH TEMBI, MPOOJIEMBI,
pelraeMoil 3a/auM, BBICKA3bIBaTh WJIEM, HAlleJICHHBbIE Ha MOMCK PELICHMs, CONOCTaBIATh CBOU
CYXJICHUS C CYKICHUSMHU JPYTUX YYaCTHUKOB JUAIOTa, OOHAPYKUBATh Pa3IM4Me U CXOJICTBO
MO3ULIMH, B KOPPEKTHOU opme (HOopMyITUpOBaTh Pa3HOITIACHS, CBOU BO3PAKEHHUS;

® [IPE/CTaBIATh pE3yNbTaThl PELICHUs 3aJaud, SKCIEPUMEHTa, MCCIEeOBaHUs, NPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (popMaT BBICTYIICHHS C YUETOM 337124 MTPE3EHTAILIMH U OCOOCHHOCTEN
ayJIUTOPUH;

® [OHMMATh W WCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUAYAIBHOW pabOTHI TpH
peleHnH yuyeOHbIX MaTeMaTHYECKUX 3a7ay;

® [PUHUMATH [€JIb COBMECTHOW JESATEIbHOCTH, IJIAHWPOBAaTh OPIraHU3AIMI0 COBMECTHOM
paboThl, pactipeieNsiTh BUIbI paboT, JOrOBapUBaThHCS, 00CYKIaTh MPOLIECC U Pe3yibTaT paboThl,
0000111aTh MHEHUS HECKOIBKUX TIOIEH;

® y4acTBOBaTh B TIPYNNOBBIX (opmax paboTel (0OCYyXkaeHus, OOMEH MHEHHSIMH, MO3TOBBIE
MITYpPMBI ¥ JIPyTHE), BHIMOJHATH CBOIO YacTh PabOThI W KOOPIMHHPOBATH CBOW JIEHCTBHS C
JPYTUMHU 4IEHAMH KOMaHJbl, OLIEHMBATh KAayeCTBO CBOETO BKJIaJa B OOLIMHM MPOAYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOCHCTBUSI.

PeryisiTuBHbIe yHMBepcaabHble y4eOHbIe AeiicTBHSA

Camoopranusanus:

® CaMOCTOSITENIbHO COCTaBIISAThH IIaH, aITOPUTM pEIICHUs 3aJauyd (MJIM €ro 4acTh), BIOMpATh
croco0 pemeHuss ¢ Yy4€TOM MMEIOLIUXCS PECYypcOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C y4€TOM HOBOM MH(pOpMAILIUH.



CaMOKOHTPOJIb, IMOIIMOHAJILHBIH UHTEJJIEKT:

® BIAJETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIA TIpoliecca M pe3ysibTaTa PEIICHHs
MaTeMaTHYeCKOM 3a7a4uHu;

® [IpEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTHh IpPU PEHICHUH 3aJayl, BHOCHUTH
KOPPEKTHUBBl B JIEATCILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIIBCTB, HAWJICHHBIX OIIHOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBHUE pe3yjibTaTa JACSITEIBHOCTA IIOCTABJICHHOM I€IM U YCJIOBHSIM,
OOBSCHATH MPUIMHBI JTOCTHIKEHUS WIIM HEJTOCTHIKEHUS 11€JIM, HAXOAUTh OIMUOKY, /1aBaTh OIICHKY
IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 7 kJjacce oOydaromMiics MOMYYHUT CIEIYIOIIUE MpPEAMETHBIC
pE3yJIbTaThI:

Yuciia 1 BBIYUCICHUSA

BeinonHATe, coyeras yCTHble M NHMCbMEHHbIE NPUEMBI, apu(MeTHUECKue ACUCTBUS C
palOHAIBHBIMU YHCIAMHU.

HaxonuTh 3HaueHMsI YMCIOBBIX BBIPAKEHMH, NPUMEHATH Pa3sHOOOpa3Hble CHOCOOBI U
npuéMbl BBIYUCICHHS 3HAYCHWHA MAPOOHBIX BBIPAKECHUH, COACPKAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE JPOOH.

[lepexoauts OT O0qHOHN (HOPMBI 3amKCH YHCeN K Apyroil (mpeoOpa3oBBIBaTh ACCATUIHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECSTUYHYIO ApOOBb).

CpaBHUBATh U YIOPAIOYNBATH PALIMOHAIBHBIE YUCIIA.

OkpyriasTh yncia.

BBINONMHATE NPUKUIKY U OLEHKY pe3yibTaTa BBIYUCICHUH, OLEHKY 3HAYEHHI YHUCIIOBBIX
BBIPAKECHUI. BBINMOIHATE AEMCTBUA CO CTENEHSIMHU C HATYypPaJbHBIMU ITOKA3aTEIISIMH.

IIpuMeHATh IPU3HAKU JEIUMOCTH, PA3I0KEHUE Ha MHOXKUTEIH HATYPaJIbHBIX YHCEIL.

Pemlate npakTHKO-OPHMEHTHPOBAHHBIC 3a7a4M, CBA3aHHbIE C OTHOLICHUEM BEJIMYUH,
IIPONOPLUUOHAIBHOCTBIO BEIUYHH, IIPOLIEHTAMH, UHTEPIIPETUPOBATH PE3YJIBTATHI PELICHUS 3a1a4
¢ Y4€TOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMM pacCMaTpUBaEMbIX OOBEKTOB.

AuredpanyecKkne BbIPaKeHUS

Hcnonp3oBath anredGpanyecKyro TEPMUHOIOTHIO U CHMBOJIMKY, IPUMEHSTH €€ B Ipoliecce
OCBOCHHMS yu4eOHOT0 MaTepuana.

Haxoauth 3HaueHNs OyKBEHHBIX BBIPQXKEHUN MTPU 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BeinonsATe npeoOpazoBaHusl LEIO0r0 BBIPAKEHUS B MHOTOWIEH MPUBEIEHUEM MOT00HBIX
CJIaraeéMbIX, paCKpbITHEM CKOOOK.

BBINONHATE yMHOXKEHHME OJHOYIEHA HAa MHOTOWIEH M MHOIOYJIEHAa Ha MHOTOYIIEH,
MPUMEHSTH (POPMYJIbI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCy1LIecTBIATh pa3loXKEHNE MHOTOWIEHOB Ha MHOXKUTEIM C IIOMOIIBIO BBIHECEHHUS 3a
CKOOKHM OOIIero MHOXUTENs, TPYNIUPOBKU CJaraeMblxX, MpUMeHEHUs: (HopMysl COKpaII€HHOTO
YMHOKCHHUS.

[IpumensTh npeoOpa3oBaHUS MHOTOWIEHOB Ui pEUIeHHs pa3MyHbBIX 3a1ad U3
MaTE€MaTUKH, CMEKHBIX IIPEIMETOB, U3 PEaIbHON IPAKTUKH.

Hcnonp30BaTh CBOMCTBA cTENEHEH ¢ HAaTypalbHBIMU MOKa3aTeNIIMU Ui IpeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHUsI M HEPABEHCTBA

Pewrars yMHENHbIE ypaBHEHUS C OJHOW IEPEMEHHOW, NMPUMEHss IpaBWIa Iepexoaa OT
HCXOJIHOTO YpaBHEHUS K pPaBHOCWIBHOMY eMy. lIpoBepsATh, sBIII€TCS JIM YHUCIO KOpPHEM
YpaBHEHU.

[TpuMmensTh rpaduyeckre METOIbl IPU PELICHUN JINHEHHBIX YPAaBHEHUN U X CUCTEM.



[TonGupath mpUMepsI ap YKcen, ABISIOMUXCS PElIeHHEeM JUHEHHOTO YpaBHEHUS C IBYMs
MepEMEHHBIMHU.

Ctpouth B KOOPIMHATHOW IUIOCKOCTH TpauK JHMHEWHOTO YpaBHEHUS C JBYyMs
MIEPEMEHHBIMH, MOJIb3YSICh TPaUKOM, TPUBOIUTH IPUMEPHI PEIIICHHS YPABHCHHUS.

Pemarb cucreMbl NByX JMHEHHBIX YpaBHEHUI C JByMsl MEPEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBnaTh M pemniath JUHEHHOE ypaBHEHUE WIM CHUCTEMY JMHEHHBIX YpaBHEHHH IO
YCIIOBUIO 3a/layM, HUHTEPIPETUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3a/Jauyd IOJy4YEHHBIN
pe3yJbTar.

DOyHKUUHA

H300paxaTb Ha KOOPAMHATHOM NpPSIMONW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJMHATAM, JIy4d, OTPE3KH, MHTEPBAJIbl, 3allUCHIBATh YHUCJIOBBIE TMPOMEXKYTKH Ha
anreOpandeckoMm s3bIKe.

OTMeuaTh B KOOPJMHATHOW IUIOCKOCTH TOYKM MO 3aJaHHBIM KOOpAMHATaM, CTPOUTh
rpaduxu muHeRHbIX QyHkuid. Ctpouts rpaduk QyHkuuu y = |X|.

OnuceiBaTh € TOMOIIBIO (YHKIHMA WM3BECTHBIE 3aBHCUMOCTH MEXKy BEIHYMHAMM:
CKOPOCTb, BpeMsi, pacCTOSIHHE, IIeHa, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJUTEIBHOCTb, BpEMS,
00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apTryMeHTa.

[Tonnmate rpaduveckuii crocod MpeACTaBICHUS M aHAIW3a MHPOPMALMHU, U3BICKATh U
UHTEPIPETUPOBATh MHPOPMALINIO U3 TPAPUKOB PeaTbHBIX MPOIIECCOB M 3aBUCUMOCTEH.

K xoHumy oOyuenus B 8 kiacce oOydaromiuiics MOIMYYUT CIEAYIOIIME IpeIMETHbIE
pe3yNbTaThI:

Yucoa 4 BbIYUCIEHUSA

Hcnonp30BaTh HayallbHbIE NPEICTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHUCEN IS
CpPaBHEHHMsSI, OKPYTJIEHHS M BBIYHCICHUHN, H300pakaTh EHCTBUTENIBHBIE YHUCIIA TOYKAMU Ha
KOOPJIMHATHOU IIPSIMOM.

[IpumensTh TOHATHE apU(METUYECKOTO KBAJIPATHOTO KOPHS, HAXOIUTh KBaJpaTHBIC
KOPHH, UCTIOJIb3YSI MPU HEOOXOAMMOCTH KAIBKYJISITOP, BBIMIOIHATH MPE0OPa30BAHUS BhIPAKEHUH,
coZIepXalnuX KBaJpaTHbIe KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEH.

Hcnonb3oBarh 3amucu OONBIIMX U MaJbIX YHCEN C MOMONIBIO JECATUYHBIX Ipo0ed u
creneHei yucna 10.

AuiredpanyecKkue BbIpasKeHUs

[IpuMeHsTh TOHSATHE CTENEHH C IENBIM IOKa3aTelieM, BBIMOIHATh MPeoOpazoBaHus
BBIPAXEHU, COIEPIKALUX CTENEHU C LIE€TIbIM MTOKa3aTeIeM.

BBIONMHATE TOXKIECTBEHHBIE MPEOOpa3OBaHUs PAIMOHANBHBIX BBIPAKEHUNW Ha OCHOBE
MpaBUJI ICUCTBUM HaJ MHOTOWIEHAMHU U aIreOpandecKuMU JTPOOsSMH.

PacknanpiBaTh KBapaTHBINA TPEXUIECH HA MHOKHUTEIIH.

[TpumeHnsaTh MpeoOpa3oBaHus BRIPAKEHUHN I PEIICHUS Pa3IMYHbIX 33/1a4 U3 MaTEMaTHUKH,
CMEXHBIX MTPEAMETOB, U3 PEATTbHON MTPAKTUKH.

YpaBHeHUsI M HEPABEHCTBA

Pemats nuHeliHble, KBapaTHbIE YPABHEHHS U PAIlMOHATBHBIE YPaBHEHUS, CBOSIINECS K
HUM, CHCTEMBI JIBYX YPaBHEHUH C IBYMS TIEPEMEHHBIMH.

[IpoBoauTh MpoCTEMIINE UCCIENOBAHNS YPABHEHU U CUCTEM YPAaBHEHMUI, B TOM UHUCIE C
MpUMEeHEeHUEeM TpauiecKux MpeacTaBiIeHUH (yCTaHABIMBATh, UMEET JIM YPAaBHEHUE WIIM CHCTEMA
YpaBHEHUU PEIICHMs], €CJI UMEET, TO CKOJIbKO, U ITpoUee).

[lepexonuTh OT cioBecHOW (OPMYIHPOBKM 3adauu K €€ anredpandeckol Mojeiau ¢
MOMOIIBI0 COCTABIICHUS YPaBHEHHs] WJIM CHUCTEMBl YpaBHEHHH, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4¥l MOJYyYEHHBINH pe3ysIbTar.



[TprMeHATH CBOWMCTBA YMCIIOBBIX HEPABEHCTB /ISl CPABHEHUS, OLIEHKHU, pelliaTh JIMHEHHbIC
HEpaBEHCTBA C OJHOM NEPEeMEHHOM M HMX CHCTEMBI, JaBaTh TIpaUyUecKyl0 HIUIIOCTPALIUIO
MHOX€ECTBa PELICHNI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUUH

[ToHuMaTh U UCIOIB30BaTh (YHKINOHAIBHBIC TOHATUS U A3bIK (TEPMUHBI, CHMBOJIHYECKUE
0003HaYCHMSI ), ONIPECIATh 3HAYCHHE (PYHKIIMH 110 3HAYEHUIO apryMEHTa, ONPEACIsThH CBONCTBA
byHkumn 1o e€ rpaduky.

Crpoutsb rpaduku 37eMeHTapHbIX (YHKIUN BUA:

y = ki, y = x2, y = X3,y = |X|, Y = VX, OnHCBIBATh CBOMCTBA YHCIOBON (PYHKIMHU 110 €&
rpaduky.

K koniy oOyuenHus B 9 kjacce oOyyaromuiics MHOJYYUT CIEIyIOIIUE MpeAMETHbIE
pE3yJIbTaThI:

Yucia 1 BBIYMCICHUSA

CpaBHHBATh ¥ YHOPSI0UYMBAThH PAlHOHAIEHBIC M HPPAL[IOHAIBHBIC YHCIIA.

Beimonuate apudmeTrueckue ASHCTBHS C pallMOHAJbHBIMU YHCIAMHU, COYETasi yCTHbIE U
NUCHbMEHHBIC TIPUEMBI, BBITIOIHSTH BEIYUCICHHS C MPPAMOHATHHBIMH YHCIAMH.

HaxonuTh 3HaueHMsl cTeneHel ¢ eabIMU MOKa3aTesIIMU U KOPHEH, BBIYUCIIATh 3HAUCHUS
YHCIIOBBIX BBIPKEHUH.

OKpyrisaTh JAEHCTBUTEIbHBIC YHWCIIA, BBINOJHATH MPUKUAKY pe3yJbTaTa BBIYMCICHUH,
OLICHKY YMCIIOBBIX BBIPAKCHUH.

YpaBHeHUs] M HEPABEHCTBA

Pemrate nuHelHBIC 1 KBaJpaTHBIC YPaBHEHHUSI, ypaBHEHHUS, CBOISIIIMECS K HUM, TIPOCTEHIIINE
JIpOoOHO-pallMOHATIbHBIE YPABHEHUS.

Pemate cucTembl ABYX JIMHEHHBIX YpaBHEHUH C JBYMS MEPEMEHHBIMH M CHCTEMBI JIByX
YPaBHEHMH, B KOTOPBIX OHO YPABHEHUE HE SIBIISAETCS IUHEHHBIM.

Pemate TekcToBBIE 3amaud alreOpandeckuM CHOCOOOM C IOMOIIBIO COCTaBJIEHUS
YpaBHEHHSI WJIM CUCTEMBI BYX YPaBHEHHH C IBYMSI IEPEMEHHBIMHU.

[TpoBoauTH MpoCTEIIME HCCIEIOBAHNS YPABHEHUH U CUCTEM YPaBHEHUI, B TOM YHCIE C
NpUMEHEHHEM rpaUIecKuX MpeIcTaBIeHUH (YCTaHaBINBATh, HIMEET JIM ypaBHEHHE HITH CHCTEMa
YpaBHEHMI pelIeHns, €ClId UMEET, TO CKOJIBKO, U TIpoyee).

Pemate nmHeiHBIE HEpaBEHCTBa, KBaJgpaTHBIE HEPABEHCTBA, HM300pa)kaTh pEUICHUE
HEPaBEHCTB HA YMCJIOBOW MPSIMOIL, 3aITUCBHIBATh PEIIEHUE C TTOMOIIbIO CUMBOJIOB.

Pemate cucTembl TMHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKITIOYAIOIINE KBaPAaTHOE
HEPaBEHCTBO, M300pakaTh peIlIeHHEe CUCTEMbl HEPAaBEHCTB Ha YHCIOBOM NMPSMOM, 3alUChIBATh
pelIeHre ¢ TOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA NPU PEILICHUH Pa3IMYHBIX 33]1a4.

DOyHKIUHA

Pacno3naBate GyHKIMU U3yYeHHBIX BUI0B. [I0Ka3pIBaTh CXeMaTUYECKH PACIIOIOKEHUE Ha
KOOPJIMHATHO# TI0CKOCTH TpadukoB GyHkimi Buga: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y=1X, y = ||, B 3aBHCHMOCTH OT 3HauYeHHi KO>(DDUIHEHTOB, ONMUCHBATE CBOHCTBA
GbyHKIMA.

Crpouth U M300pakaTh CXEMaTHYECKU TpadUKu KBaJpaTHUHBIX (DYHKIMH, OMUCHIBATH
CBOICTBa KBaJIpaTUUHBIX (PYHKINN MO UX rpaduKam.

Pacnio3naBate KBagpaTHUHYO (GYHKIHIO 110 (hOpMyJIe, TPUBOJUTH IPUMEPHI KBaIPaTUYHBIX
GbyHKIUI U3 peanbHON KU3HU, (PU3UKH, TEOMETPHUH.

YucJi0BbIe MOCJI€A0BATEIbLHOCTH H POIPeCcCUH

Pacno3naBaTh apu(METHUECKYIO0 U F€OMETPUUECKYIO0 MPOTPECCUM NMPHU Pa3HBIX CIocodax
3aJlaHMsL.

BBINONMHATE BBIYUCIEHUS C HCIOJIb30BaHUEM (GOpMYT N-rO ujieHa apuMeTHYecKod u
F€OMETPUYECKOU MTPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh WieHbl NOCIE0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON INIOCKOCTH.
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Pemats 3amaun, cBA3aHHBIE C YUCIOBBIMU [TOCIIEOBATEILHOCTAMH, B TOM YHCIIE 3a1a4U U3
peabHOM JKU3HU (C UCTIONB30BaHUEM KAJIBbKYJIATOPA, IIUPPOBBIX TEXHOJIOTHH).

4. TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM (uu¢poBbie)
Ne MPOrpamMMbI Bcero KP TIIP oOpa3oBaTeiibHbIE
pecypcsl
Uucna u BeiuncieHus. PaniroHanbpHbIe bubmuorexa [JOK
1 25 1
yucia https://m.edsoo0.ru/7f415b90
bubmuorexa [JOK
2 AJIrCOPAHHCCKHC BLIPKCHILA 21 L https://m.edso0.ru/7f415b90
bubmuorexa [JOK
2 1
3 ¥PABHEHH H HEpABEHCTBa 0 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 K . D 24 1
0OpHHATSL K rpaguich. DyHicuan https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
> HosToperne 1 06obmenne 0 1 https://m.edsoo.ru/7f415b90
OBULIEE KOJIMYECTBO YACOB I10 102 5 0
I[MTPOTPAMME
8 KJIACC
Ne HaumenoBanue pazaeno u  KoanmvecTBo yacoB = Jyekrponnbie (1udpoBbIe)
n/n TeM MPOrpaMMbl Bcero KP TIP o0pa3oBaTeiibHbIe pecypchl
1 Yucnia 1 BBIYUCICHUS. 15 bubmmoteka IIOK
KBagparusle kopHU https://m.edsoo.ru/7f417af8
Uucna v BBIYUCIICHHUS.
2 CTeneHs C EIbIM 7 bubmorexa HOK
" https://m.edsoo.ru/7f417af8
MoKa3aTeaemM
3 AnrebpanuecKue BHIPAXKEHHUS. 5 1 bu6muoreka [JOK
KBanpathslii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bu6muoreka [JOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 VYpaBHEHUs 1 HEPABEHCTBA. 15 1 bubnmoreka [JOK
KBanpaTtHbie ypaBHEeHUS https://m.edsoo.ru/7f417af8
5 YpaBHEHUS U HEPABEHCTBA. 13 bubnuoteka [JOK
Cucremsl ypaBHEHUN https://m.edsoo.ru/7f417af8
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7 YpaBHEHHUS U HEPABEHCTBA. 12 1 bu6muoreka [IOK
Hepasencrsa https://m.edsoo.ru/7f417af8
3 Oynknuu. OCHOBHBIE 5 bubnunorexa LIOK
MMOHSTHS https://m.edsoo.ru/7f417af8
9 ®ynkiuu. Yuciaosbie 9 Bu6muoteka [JOK
byHKIIUN https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
1 I1 1
0 OBTOPEHHE 1 0000MweHHE 6 https://m.edsoo.ru/7f417af8
OBHIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOI'PAMME
9 KJIACC
KosanuyecTBO yacon JJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3iesioB u (ungposBbie)
n/n TeM MPOrpaMMbl Bceero KP P o0pa3oBaTe/ibHbIE
pecypcsbl
1 Yucaa 1 BEIYUCICHUS. 9 bubmuoreka [JOK
JleMicTBUTEIbHBIC YKCIIa https://m.edso0.ru/7f419d08
YpaBHEHHS 1 HEpABEHCTBA.
2 VYpaBHEHUS C OOHOMI 14 1 bubmorexa [JOK
p . g https://m.edsoo.ru/7f419d08
MEePEMEHHOMN
YpaBHEHUS 1 HEPABEHCTBA. bubnuotexa [JOK
3 . 14 1
CucreMbl ypaBHEHUI https://m.edso0.ru/7f419d08
4 YpaBHEHHUs 1 HEpABEHCTBA. 16 1 bubnunoreka [JOK
HepasencrBa https://m.edso00.ru/7f419d08
bu6nmoreka [JOK
5 ) 16 1
YHIIUH https://m.edsoo.ru/7f419d08
5 Yucnosbie 15 1 bu6nmoreka [JOK
OCJIEN0BATEIILHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpenwue, 0600MIEHNE, 15 1 bu6mmorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/7f419d08
OBHIEE KOJIMYECTBO YACOB I10 99 6 0

[TPOI'PAMME

12



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1. AnreGpa.7 kiacc: yueOHHK a1 oOmeoopa3osat. opranm3anuii / [CM. Hukonbsckuii, M.K.
[Toramos, H.H. Pemernuxos, A.B. [lleBkuH] — 2-¢ u3a. - M.: [Ipocsemenne, 2020.

2. Pabouas terpans no anredpe. 7 knacc: k yueoHuky C. M. Hukonbckoro u jip. «Anrebpa. 7
kiaccey. ®I'OC (x noBomy yuebnuky) /C.I'. Kypasnés, 0. B. Ilepenénkuna. — 3-¢ u3a. — M.
U3 narenscTBO «IK3aMeH», 2020.

METOANYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

1. Anre6pa. COOpHUK pabo4HX MporpamMm. 7-9 Kitaccel: IocoOue Uit yuuTenen
obmieoOpaszoBar. opranuzaumii / [coctaButenb T.A. Bypmucrposal. — 2-e uza. - M.:
[Tpocsemienue, 2016.

2. Anrebpa.7 knacc: yueOHUK 1 00meodpa3oBat. opranusanuii / [CM. Hukonbckuii, M.K.
[Toramos, H.H. Pemernukos, A.B. [lleBkuH] — 2-¢ m3xa. - M.: [Ipocsemenne, 2020.

3. Anrebpa. Jlugaktuyeckue Matepuaisl. 7 Kiacc: yued nocodue s odmeo0pa3onar.
opranuzanuit/ M.K. ITotamos, A B llleBkun. — 9-e uza. — M.: IIpocsenienne, 2020.

4, Anrebpa. TemaTuueckue TECThI. 7 Kacc: mocodue s 001eo0pa3oBaT. opraHu3ammi/
I1.B Yynkos. — 4-e uza. — M.: Ilpocsemenue, 2020.
5. Pabouas Terpaap no anredpe. 7 knace: k yaueOnuky C. M. Hukomnbckoro u ap. «Anredpa.

7 knaccey. @I'OC (k HoBomy yuebnuky) /C.I'. XKypapnés, 1O. B. Ilepenénkuna. — 3-e u3a. — M.:
U3 narenscTBO «IK3aMeH», 2020.

6. Anrebpa. MeTonnueckre peKOMEHIaluK. 7 KJacc: mocodue Jyisi o0reo0pa3oBar.
opranm3aiuii / M.K. [Toranos, A.B. llleBkun. — M.: [Ipocsemenue, 2020.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCbBI CETU UHTEPHET

www.ege.edu.ru — opunnanbHbIi HHGOpMAUOHHKIN opTan EI'D
http://school-collection.edu.ru — equnas kosekius HEGPOBBIX 00PA30BATEIBHBIX PECYPCOB
http://www.openclass.ru — «OTKpBITBI# Ki1acce» ceTeBbie 00pa3oBaTelbHbIe COOOIIECTRA
http://www.researcher.ru - Uarepuer-niopran "HMcciaemoBarenbekas AeITEIbHOCTD MIKOJLHHUKOB"
http://www.it-n.ru/ - cetb TBOpYECKUX yuuTENEH

http://mat.1september.ru/ - uspatensctBo «IlepBoe ceHTsOps. Maremartnka»
http://www.profile-edu.ru — caiitT npoduisHOTrO 00yUCHMS

http://festival. 1september.ru/mathematics/ — nenaroruueckuii popym: decruBain
Hearoruueckux uaei «OTKPBITHIA YPOK»

http://www.prosv.ru — caiit u3naresnbctBa «IIpocBenieHne

http://www.vgf.ru/ — caiir M3narensckoro nentpa "BEHTAHA-TPA®"
http://www.drofa.ru/ — caiit usmatenscra « JPODA»

http://graphfunk.narod.ru — caiit «rpadukn QyHKIMI»

http://bymath.net —caiit «Bcst anmemenTapaas mareMaTHKa

bubmuoteka I{OK https://m.edsoo.ru/7f417af8
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[TPWJIOXEHME 1

K PABOYE [TPOTPAMME
YYEBHOI'O KYPCA
«AJITEBPA»

[IOYPOYHOE
[IJTAHUPOBAHUE ITPOI'PAMMBI
YUYEBHOI'O KYPCA
«AJII'EBPAY
(7 KJIACCHI)
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7 KIIACC

KoanyecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

No o0pa3oBaTe/ibHbIE Pecypchl
Tema ypoka Hara
n/n
U3ydeHus
Bcero KP KP
1 [ToHsiTHE paIMOHAILHOTO YKCIIA 1 01.09.2023 https://resh.edu.ru/
2 ApudmeTndeckue IeHCTBUS C pallMOHATLHBIMUA YHCIIAMU 1 05.09.2023 https://resh.edu.ru/
3 Apudmerrdeckue 1HCTBUSA C PAIIMOHATILHBIMU YHCIIAMH 1 06.09.2023 https://resh.edu.ru/
4 ApudmeTndeckue IeHCTBUS C pallMOHATLHBIMH YHCIIAMU 1 08.09.2023 https://resh.edu.ru/
5} ApudmeTndeckre IeHCTBHUS C pallMOHATLHBIMA YHCIIAMU 1 12.09.2023 https://resh.edu.ru/
6 Apudmerndeckue 1HCTBUS C PAIIMOHATILHBIMU YHCIIAMH 1 13.09.2023 https://resh.edu.ru/
7 CpaBHeHUe, YIIOPSIA0YMBAHUE PAIIMOHATBHBIX YHCEIT 1 15.09.2023 https://resh.edu.ru/
8 CpaBHeHUe, YyIOPSA0YMBAHUE PAllMOHAIBHBIX YHCEIl 1 19.09.2023 https://resh.edu.ru/
9 CpaBHeHue, YIIOPSA0YMBAHUE PAllMOHAIBHBIX YHCEIl 1 20.09.2023 https://resh.edu.ru/
bu6mmoreka [IOK
10 C 1
TEIIEHb C HATypaJIbHBIM ITOKa3aTeIeM 22.09.2023 https://m.edsoo.ru/7f4211de
bu6mmoreka [IOK
11
CreneHb ¢ HaTypaJbHBIM [10Ka3aTEIEM 1 26.09.2023 https://m.edso00.ru/7f421382
bubmuorexa [JOK
12
CreneHb ¢ HaTypaJbHBIM MTOKa3aTeIeM 1 27.09.2023 https://m.edsoo.ru/7f42154e
bubmuorexa [JOK
1
3 CreneHb C HATypAIbHBIM MOKa3aTeIeM 1 29.09.2023 https://m.edsoo.ru/7f4218be
14 CreneHb C HATypAIbHBIM MTOKA3aTeIeM 1 03.10.2023 https://resh.edu.ru/
15 Pemenne ocHOBHBIX 3a/1a4 Ha IPOOH, IPOLICHTHI U3 1 04.10.2023 httos://resh.edu.ru/

peaabHON MPaKTUKU
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https://resh.edu.ru/
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https://resh.edu.ru/
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Pemienne 0CHOBHBIX 33/1a4 Ha APOOH, IPOLICHTHI U3

16 . 06.10.2023 https://resh.edu.ru/
peaIbHON NPAKTUKU

17 PemeHHez OCHOBHBIX 33J1a4 Ha ApoOu, MPOLIEHTHI U3 1710.2023 httos://resh.edu.ru/
peaIbHOM MPAaKTUKU

18 PCH_IGHI/ICU OCHOBHBIX 3aJ]au Ha ApoOu, MPOLIEHTHI U3 18.10.2023 https://resh.edu.ru/
peaIbHOM MPAaKTUKU

19 [Tpu3Haky AeIMMOCTH, PA3JI0KEHHSI HA MHOKUTENH 20.10.2023 https://resh.edu.ru/
HaTypaJIbHbIX YUCEIl

20 [Ipu3Haku neIMMOCTH, Pa3iokKEeHHUsI HA MHOKUTENN 24.10.2023 httos://resh.edu.ru/
HaTypaJIbHbIX YUCEIl

21 Peanbubie 3aBucumoctu. [Ipsimast u oOpaTHas 25 10.2023 https://resh.edu.ru/
[PONOPLUOHAIBHOCTH

99 Peanbubie 3aBucumoctu. [Ipsimas u o6paTtHas 27 10.2023 https://resh.edu.ru/
MPONOPLUOHAIBHOCTH

93 Peanbubie 3aBucumoctu. [Ipsimas u o6paTtHas 31.10.2023 https://resh.edu.ru/
IPONOPLUOHAIIBHOCTH
P T

24 easibHbIE 3aBUcUMOCTH. [Ipsamas u oOparHas 01.11.2023 httos://resh.edu.ru/
IPONOPLUOHAIIBHOCTH

25 KontponbHas padota o Teme "PanmonanpHbie yncna" 03.11.2023

bu6mmoreka [JOK

26 DyKBEHHEIC BEIPDKCHHA 07.11.2023 https://m.edsoo.ru/7f41feec

27 IIepeMeHnHsble. J[OITyCTUMBIE 3HAYEHUS [IEPEMEHHBIX 08.11.2023 https://resh.edu.ru/

28 DopmyJibl 10.11.2023 https://resh.edu.ru/

29 DopmyJbl 14.11.2023 https://resh.edu.ru/
[Ipeo6 0 i

30 peobpa3oBaHne OYKBEHHBIX BBIPa)KEHUH, pPACKpPBITHE 15.11.2023 bubmuoreka [IOK

CKOOOK 1 IMPUBCACHUC 1'[0,[[06HLIX cl1araCMbIX

https://m.edsoo.ru/7f41fafa
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[IpeobpazoBanne OyKBEHHBIX BBIPAKEHUH, PACKPHITHE

bubmuorexa [JOK

31
CKOOOK W IIPUBECHUE TIOJIOOHBIX CJIaraeMbIX 17.11.2023 https://m.edsoo.ru/7f41fd70
N N
32 peoOpa3oBaHre OYKBEHHBIX BBIPAKEHUMN, PACKPBITHE 18.11.2093 httos://resh.edu.ru/
CKOOOK U IIPHUBEICHUE TTOJOOHBIX CIIaraeMbIX
33 [IpeoOpa3zoBanne OyKBEHHBIX BBIPAKEHUM, PACKPBITHE 28.11.2023 httos://resh.edu.ru/
CKOOOK U IIPHUBEICHUE TTOJOOHBIX CIIAraeMbIX
. bubmuorexa [JOK
34 CBolicTBa CTETICHH C HATYPAJIBHBIM ITOKa3aTelIeM 29.11.2023 https://m.eds0o.ru/7f421382
. bubmuorexa [JOK
35 CBoiicTBa CTENIEHU C HATYPaJIbHBIM IMOKa3aTeIeM 01.12.2023 httos://m.edsoo.ru/7f42154e
. bubnuorexa [JOK
36 CBolicTBa CTETICHH C HATYPAJIbHBIM ITOKa3aTelIeM 05.12.2023 httos://m.edsoo.ru/7f4218be
bu6mmoreka [IOK
3 Muorotertt 06.12.2023 https://m.edsoo.ru/7f42276e
bu6nmoreka [JOK
38 Mrorotertt 08.12.2023 https://m.edsoo.ru/7f422930
bu6mmoreka [JOK
39 CrnosxeHue, BEIMUTAHUE, YMHOKCHHE MHOTOWICHOB 12.12.2023 https://m.edsoo.ru/7f422af2
40 CrnoxeHue, BRIUMTAHUE, YMHOKEHHE MHOTOUJICHOB 13.12.2023 E::;?SJ:I/I;I;?:;(SZES/I?MZZCCS
bu6mmorexa [IOK
41 CnoxeHue, BBIUMTaHUE, YMHOKEHHE MHOTOUJIEHOB 15.12.2023 https://m.edsoo.ru/7f422fca
bubmuorexa [JOK
42 CnoxeHue, BBIUNTaHUE, YMHOKEHHE MHOTOUJIEHOB 19.12.2023 https://m.eds00.ru/7f423182
N bubnmoreka [JOK
4 0))
3 OPMYJIHE CORPATIICHHOTO YMHOMCHIA 20.12.2023 https://m.edsoo0.ru/7f42432a
44 DopMyJIbl COKPAIIEHHOTO YMHOXKEHHUS 22.12.2023 Brbmuotexa IOK

https://m.edsoo.ru/7f42464a
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bubmuoreka [JOK

45 DopMyJIbl COKPALIEHHOTO yMHOMKCHIA 26.12.2023 https://m.edsoo.ru/7f424c12
N bu6mmoreka [IOK
46 opMyJIBI COKPAIIEHHOTO YMHOMKEHILA 27.12.2023 https://m.edsoo.ru/7f424fd2
N bu6mmoreka [IOK
47 o
OPMYJIET CORPATIICITHOTO yMHOMCIHIA 29.12.2023 https://m.edso0o.ru/7f4251d0
bubmuoreka [JOK
4 P
8 a3JI0’)KEHUE MHOTOWICHOB HA MHOKHTEIN 30.12.2023 httos://m.edsoo.ru/7f423312
bu6mmoreka [IOK
49 PaznoxxeHre MHOrO4JI€HOB HA MHOKHUTENA 09.01.2024 https://m.edsoo.ru/7f4237fe
bubmunorexa [JOK
50 PaznoxeHre MHOrO4iI€HOB HA MHOKHUTENA 10.01.2024 https://m.edsoo.ru/7f4239de
51 PaznoxeHnre MHOTOUYJIEHOB Ha MHOKHUTEIHN 12.01.2024 https://resh.edu.ru/
Kontponbnas padota mo teme "Anredpanueckue
52 POJIbHAA p P 16.01.2024
BBIPAKEHUS
53 VYpaBHeHue, IpaBuia npeo6vpa303aHI/m ypaBHEHUS, 17.01.2024 httos://resh.edu.ru/
PaBHOCUIIBHOCTh YPaBHEHHI
e . N
54 I/IHC\I’/IHOC ypaBHeHHev C OJIHOM IEPEMEHHOM, pEIIeHNE 10.01.2024 https://resh.edu.ru/
JTUHEWHBIX YpaBHEHUHN
55 JIuneliHOEe ypaBHEHHE C OJHOU IIEPEMEHHOM, PELICHUE 93.01.2024 bubnnoreka [JOK
JIMHEUHBIX YPaBHEHUN o https://m.edso00.ru/7f420482
56 .HI/IHefIHOG ypaBHeHHev C OJTHOM TIEPEMEHHOM, pEIICHIE 24.01.2024 httos://resh.edu.ru/
JUHENUHBIX YpaBHEHUN
. bubnuorexa [JOK
7 P
> CHICHHE 33711 € TIOMOTIBIO YpaBHEHHH 26.01.2024 https://m.edsoo.ru/7f42064e
58 Pemenue 3aga4 ¢ moMoIb0 ypaBHEHU I 30.01.2024 bubmorexa HOK

https://m.edsoo.ru/7f420806
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bubmuoreka [JOK

59 Pemenue 3amayu ¢ moMONIbI0 YpaBHCHUM 31.01.2024 httos://m.edsoo.ru/7f4209a0
. bu6mmoreka [IOK
60 Pemienue 3a1a4 ¢ moMoIsI0 ypaBHEHUN 02.02.2024 htts://m.edsoo.ru/7f420e6e
Tusei
61 WHEWHOE YpaBHEHHUE C JIByMs IEPEMEHHBIMU U €TI0 06.02.2024 BI/I6J'.II/IOTeKa HOK
rpaduk https://m.edsoo.ru/7f427¢32
Jlunelinoe ypaBHEHHE C IByMs IEPEMEHHBIMU U €TI0 bubnuorexa [JOK
62
rpaduk 07.02.2024 https://m.edsoo.ru/7f427e8a
C o .
63 HCTEeMA JABYX JINHENHBIX YPABHEHUM C IBYMSI 09.02.2024 BI/I6J.II/IOTeKa [HOK
MepEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 CucremMa IByX JIMHEHHBIX YPABHCHHH C JBYMSI 13.02.2024 htts://resh.edu.ru/
MIEPEMECHHBIMHU
65 Cucrema ByX JTMHEHHBIX YPaBHEHHH C ABYMsI 14.02.2024 htts://resh.edu.ru/
MIePEMEHHBIMHU
66 Cucrema IByX TMHEHHBIX YPaBHEHHH C ABYMsI 16.02.2024 htts://resh.edu.ru/
NepPEeMEHHBIMU
bu6mmorexa [IOK
67 P i
PHICHIHE CHCTOM Jpanteti 27.02.2024 https://m.edsoo.ru/7f4284de
N bubmuorexa [JOK
08 Pemmeriiie crcTem ypasHeriit 28.02.2024 https://m.edsoo.ru/7f42865a
. bubnmoreka [JOK
P
69 CILICHHE CHCTCM Ypapiietid 01.03.2024 https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHUI 05.03.2024 https://resh.edu.ru/
71 Pemenue cucrem ypaBHEHUI 06.03.2024 https://resh.edu.ru/
72 KonTtponbhas pabora o Teme "JInnelinsle ypaBHeHus" 12.03.2024 bubmmorexa [OK

https://m.edsoo.ru/7f421044
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bubmuoreka [JOK

73 Koopauiata T0tKit ia HpAMOF 13.03.2024 1 ips:/im.edsoo.ru/7ia1de7s
bu6mmoreka [IOK

74 HHEIOBbIE MPOMEKYTKit 15.03.2024 https://m.edsoo.ru/7f41dff2

75 YuciioBbie TPOMEKYTKH 19.03.2024 https://resh.edu.ru/

76 PaCCTOfIHI/IC MEXIy JBYMS TOYKaMU KOOPJIMHATHON 20.03.2024 httos://resh.edu.ru/

psAMO
77 PaCCTOfIHI/Ie MEXJTy IBYMsI TOUKaMH KOOPIUHATHON 92 03.2024 httos://resh.edu.ru/
psIMOI

bu6mmoreka [IOK

78 [IpsimoyromnpHas cucTeMa KOOpJIMHAT Ha MJIOCKOCTH 26.03.2024 https://m.edsoo.ru/7f41eL6e
bu6mmoreka [IOK

79 IIpssmMoyrosibHas cucTeEMa KOOPAMHAT Ha INIOCKOCTH 27.03.2024 https://m.edsoo.ru/Tf4le42a
bu6nmoreka [JOK

80 [Tpumeps! rpadukoB, 3a1aHHBIX (HOpMYyITaMu 29.03.2024 httos://m.edsoo.ru/7f4 16838
bu6mmoreka [JOK

81 [Tpumepsr rpadukoB, 3a1aHHBIX HOpMYyTaMHU 02.04.2024 https://m.edsoo.ru/7f41ed80

82 [Tpumeps! rpadukoB, 3a1aHHBIX (HopMyTamMu 03.04.2024 https://resh.edu.ru/

83 [Tpumeps! rpadukoB, 3a1aHHBIX (opMyTamMu 05.04.2024 https://resh.edu.ru/

. bubnuotexa [JOK

84 Yrenue rpauKoB peabHbIX 3aBUCUMOCTEHN 16.04.2024 httos://m.edsoo.ru/7fALea24

85 Urenue rpaduKoB peabHbIX 3aBUCUMOCTEN 17.04.2024 https://resh.edu.ru/
bu6mmorexa [IOK

86 Howsrue (ymkum 19.04.2024 https://m.edso0.ru/7f41ef06

87 I'padux bysaxmEm 23.04.2024 https://resh.edu.ru/
bu6 OK

88 CroiicTa QyHKIHIA 24042004 | PuOmHorekall

https://m.edsoo.ru/7f41f078
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https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://resh.edu.ru/
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https://m.edsoo.ru/7f41ea24
https://resh.edu.ru/
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https://resh.edu.ru/
https://m.edsoo.ru/7f41f078

bubmuoreka [JOK

89 Crofictea dynicunii 1 26.04.2024 https://m.edsoo.ru/7f41f1fe
. bu6mmoreka [IOK
%0 Juneiinaz dynicuus L 30.04.2024 https://m.edsoo.ru/7f427282
. bu6mmoreka [IOK
o1 Juneiinaz dynicuis L 07.05.2024 https://m.edsoo.ru/7f427412
Lo bubnmoreka [JOK

92 [Toctpoenwne rpaduka muHEHHONW QYHKINN 1 08.05.2024 httos://m.edsoo.ru/7f426d1e

93 [Toctpoenwne rpaduka muHEHHONW QYHKIINN 1 14.05.2024 https://resh.edu.ru/

9 I'paduk pyHkmm y =[X| 1 15.05.2024 https://resh.edu.ru/

95 ['paduk pynkuuu y =[x| 1 17.05.2024 https://resh.edu.ru/

96 KOHTpOJIB:{aSI pabota o Teme "KoopauHatel u rpaduK. 1 91.05.2024 BI/I6J.II/IOTeKa [HOK
OyHKIUU https://m.edsoo.ru/7f41f50a
[ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB Kypca 7 bubnmnorexa [JOK

o7 Kjacca, 0000IIeHre 3HaHUI 1 22.05.2024 https://m.edsoo.ru/7f429c6c
IToBTOpEHNE OCHOBHBIX MOHATUN U METOJIOB Kypca 7 bubnnorexa [JOK

%8 Kjacca, 0000IIIeHre 3HAHUH . 24.05.2024 https://m.edsoo.ru/7f429f32
IToBTOpEHNE OCHOBHBIX MOHATHUI U METOAOB Kypca 7 bubnuoteka [JOK

%9 Kjacca, 0000IIIeHre 3HAHU I 1 29.05.2024 https://m.edsoo.ru/7f42a0e0
[ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB Kypca 7 bubnmnorexa [JOK

100 Kjacca, 0000IIeHHEe 3HAHUI 1 28.05.2024 https://m.edsoo.ru/7f42a27a

101 Hrorosast koHTpoJIbHAs paboTa 1 31.05.2024
IToBTOpEHNE OCHOBHBIX OHATHUI U METOAOB Kypca 7 bubnmuotexa [JOK

102 Kjacca, 0000IIIeHrE 3HAHUH 1 31.05.2024 https://m.edsoo.ru/7f42a900

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102

21



https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

[TIPUJIOXKEHME 2

K PABOYEN [TPOTPAMME
YYEGHOI'O KYPCA
«AJITEBPA»

OOH/bI
OLEHOYHBIX CPEJICTB

YUYEBHOI'O KYPCA
«AJIT'EBPAY
(7 KJIACCBI)
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MacnopT

(1)0H)Ia OLCHOYHBIX CPEACTB I10 MATEMATHUKE.

7 kaacc (anredpa)

Ne | KonTposmmpyemblie pasaenbl (Tembl) | HaumeHoBanue BIIP
AUCHUTLTHHBI® OI[€HOYHOI0 CpeACTBA
1 | bazoBbic 3HaHUS MO Maremaruke B 6 | BxoaHas KoHTponbHas pabora
KJ1acce.
2 | « PaumonanbHbIE YynCIa» Kontposbnas padota Ne 1 o teme 1,2
« PanionanbHbIe yncna»
3 | «AnreOpanmvecKue BHIPOKCHHS Koutponbuast padora Ne 2 mo teme | 9,11

«AnreOpanueckue BbIPAKEHUS

4 | «JluHeliHbIe ypaBHEHUS»

Konrponpaas pabora Ne 3 mo Tteme | 9
«JIuHeWHbIC yPABHEHUS»

«Koopnunatel u rpapuku. @ynkuun» | Konrponenas pabora Ne 4 mo Tteme | 5,8,12
5) «Koopnunatel u rpadguku. yHkunm»
[ToBTOpEHUE. O6o6menue. | [IpomexyTouHas KOHTposIbHas paboTa
6 | Cucremaru3anms.
Bxoanasi KOHTpoJIbHas1 padoTa
1 BapuaHT 2 BapuaHT
Haiitn 3HaueHue BoIpaKeHus: Haittn 3HaueHue BbIpaKEHHUS:
5 209 -3y . _ —
(2’1: 2 _ 1’5)(_ > ) (_0’15) 0,9( 9 )- (1,53 0,3 4,92) —
9 2. Pemmts nponopuuu:
Pemmts nponopuun: 2 7 7
4 3 1 a) 28:32=21:y 6)x:5§:1§:1§

246:3=41:x, 6) 7—:2==4=:
a) X, 0) 5 =45

3. Pemuth 3agauy:
Korma mex swimyctun 360 mpubopoB, TO OH
BeimostHIIT 120% wmecsiaHOM HOpMBI. KakoBa
Meca4yHas Hopma?
4. Pemnth ypaBHEHHUE:
0,2(5y - 2)=0,3-(2y - 1) - 0,9
5.M300pa3n Ha KOOPJWHATHON TIIIOCKOCTH
toukn A(2;4), B(5; 1), C(0;-4), K(-3;-1).
CoenquHUB TOYKM Ha 4YEpTEXe, MOCTPOH
yetbipexyroibHuk ABCK. Haiian koopauHaTel
ToukH nepeceueHus: orpeskos AC u BK.
6. Pemuts 3amauy:

3. Pemuts 3amauy:

Korma mex wmsroroBun 756 nperaneii, TO
BeIMOTHMI TuiaH Ha 72%. CKoabKOo meranei
JIOJKEH HW3TOTOBUTH IIEX MO IUIaHy?

4. Pemmith ypaBHEHHUE:

0,9-(4y —2)=0,5-3y — 4)+4,4

5. N3obpa3m Ha KOOPAWMHATHOW TUIOCKOCTH
toukn K(-2;4), M(4; 2), E(2;-2), P(-4;0).
CoenvHUB TOYKM Ha YEpTexKe, MOCTPOu
YETBIPEXYTOJIBHUK KMEP. Haiinu
KOOPJAMHATHl TOYKH TIEPECEUCHHS OTPE3KOB
KE u MP.
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1
B mepBriii geHp mocamuiu chex JIEPEBBHEB.

Bo Bropoit genp 30% TOro KosMuecTBa,
KOTOpO€ HOCAIWIN B TNEpBbId AeHb. CKOJBKO

6. Pemiuts 3amauy:
2

B nepBblii A€Hb TYypUCTBI IIPOLLIU 5 4acTu

nytd. Bo Bropoit npenp 60% TOro myrw,

JICpEBbEB  HEOOXOOUMO  MOCAAMTh, €CIH | KOTOPBIM MPOIUIM 32 NepBblid JeHb. CKOIBKO
ocTasloch nocaauth 18 nepeBbeB? KWJIOMETPOB OHM JOJDKHBI €I1e IPOMTH, eciiu
UM 0CTajJ0Ch NporTu 18 km?
Kpurepruu onieHUBaHHS U OTBETHI:
Ne 3atanus 1 BapuaHT 2 BapuaHT OLICHUBAHUE
1 ~ 12 ) 2 1 6amn
3 9

2a 5 2,4 1 Gayn

20 1,5 32 1 Oann

3 300 1050 1 Gamn

4 -2 2 1 Gamn

5 (1,0) (0,1) 1 G6amn

6 25 50 1 OGamr —  mpaBWIBHO
COCTaBJIEHO YPaBHEHUE, HO HE
IIPaBUIILHO HaWJIeHO
3Ha4YeHUe u3-3a
apumMeTHIecKoi OrmmOKH.
2 Gamta — HOJHOE U BEpHOE
perieHue
MaxkcuMaibHO 8 OamioB

Kpurepun onenuBanus

OrMeTKa «2» «3»

«4 «5»

Koin-Bo 6ayuios 2 3-4

5-6

KonTpoubHnas pa6ora Nel no teme «PaninonanbHble yucjaa».

Nel. Haiinure 3HaueHUE BBIPAXKEHUS

a) 23.1i
15 16

-1,3+7,6
2,5

6)

No2, HpC,Z[CTaBBTC B BUJIC CTCIICHU BBIPAKCHUC

X16 . X3. 2) X10. XB. 3) (X5)2. 4) (X4)3'X2
b . b ) X
Ne3. (26) Pemute ypaBHeHHe
2 7 o1
x:-=1-:8~-
3 8 3
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1
Ne4. Ha Brineuky 8 6aroHoB Tpedyercs 1 KT MYKH. CKOJIBKO MYKH NOTpeOyeTcsi Ha BBINICUKY 24
TakuX 0aTOHOB?

No5. 12 pabouux 3a 9 1HEH OTPEMOHTHPOBAIN YY4aCTOK JIOPOTH. 32 CKOJIBKO JTHEH BBITOIHAT ATY
xe pabdoty 36 pabounx, ecinu OyayT paboTaTh ¢ TAKOH K€ MPOU3BOIUTEIHHOCTHIO? (2 6.)

Ne6. Kornma B mone cobpamu 630 kr kaprodens, To Obulo BeIMOTHEHO 63% maana. CKOJIBKO
KapTodens Hy>KHO cobpats 1o miany?( 2 06.)

1 BapuaHT

2 BapuaHT

Nel. Haiinure 3HaueHue BbIPAKEHUS

a) 2£~1
15

1 ~-1,9+7,3

6~ 92

No2. [IpencraBbTe B BUJIE CTETICHU BHIPAKEHUE

4\3 .2
2)x8:x8% 3O 4) ngi
Ne3. (26) Pemute ypaBHEeHHE

t_1Z.81
8 3

X6 : X8;

X o=
9

Ne4. Ha Boinieuky 8 6aToHOB TpeOyercs 1§Kl‘

Myku. CKOIbKO MyKd mOTpedyeTrcss Ha

BbIeuKy 12 Takux 6aTOHOB?

Ne5. 24 paGounx 3a 6 1HEN OTPEMOHTUPOBAIU
YYacTOK JOPOTHU. 3a CKOJIBKO JIHEH BBIMOIHAT
Ty *Ke pabory 36 paboumx, eciam OyayT
paboTtath c TaKou xKe
MPOU3BOIUTEIHHOCTHIO?(2 6.)

Ne6. Koraa B mosie codbpanu 756 xr kaptodens,

Nel. Haiinure 3HaueHue BbIpaskeHUs
3.3 3,5+1,9
a)

8—1—= 0)
2,4
No2. [IpencraBbTe B BUJIE CTEIICHHU BHIPAKEHHUE

4 14
3)3.417
2)x": x4 3N 4) () 7 320

x - x4

Ne3. (26) Pemute ypaBHeHHe
1Z:x=52%:22
9 9 "8
Ne4. Ha otnus 14 610k0B pacxonyercs 16,8 kr

riemMeHTa. CKOJIBKO TOTpeOyeTcsl IieMeHTa Ha
omuB 27 Takux OJIOKOB?

Ne5. Ha xene3Ho0p0KHOM IOJIOTHE PEIIbChI
JUIMHOW 6 M 3aMEHMWJIM HOBBIMU JJIMHOU 8 M.
CKOJIbKO HYXHO HOBBIX pE€lbC JUIsl 3aMEHbI
240 crapsix? (2 6.)

Ne6. Korma wmarazun mnpogan 78,4 Kr
kaprtodensi, To 0Ka3aiock, uTo mpojano 24,5%

TO OBUIO BBEIIOIHEHO 72% mnana. CKOJIBKO kaprogens Ha CKH‘)aﬂze ’ 5 CkoNBKO  BCEro
KapTodens Hy>kKHO cobpats 1o riany?( 2 0.) kapro(ens Ha cxnane? (2 .)
OTBETHI:
Howmep 3ananus 1 2 3 4 5 6
1 BapuaHT a) 2 — x4 a)l/10 1,8 4 1050
15 2) X2
6) 2525 3) X48
4) x°
2 BapuaHT a) 10 5 a) xi! a) 8/21 32,4 180 320
8 6) X3
6) 2525 B) X28
r) x°

Kpurepun ouennBanus

OrMeTKa «2» «3»

«4» «5»
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Koi-Bo 0aioB 2 3-5 6-7 8-9

KonTpoabHasi padotsl Ne2

Tema: "Aaredpandeckue BbIpaxeHnus'

Nel. IIpenacraBbTe B BUE CTEIIEHU BhIpaKEHHUE:

Dx3-x% 2)x"ix;  3)(x)

No2. IIpeobpasyiiTe B OHOUIEH CTAaHAAPTHOT'O BH/IA

1)-3a%c®4c a® 2) (—2m°n*)?

Ne3. Brmmonnute aeiictaus: a) (-3a - 7ax - 1) - (12a - 10ax); 6) 5y* (* + 1).

Ne4. Packpoiite ckoOku: a) (¢ + 3) (¢ - 2); 6) (2a +11) (3a - 5);8) Bx +7y) (4x -2 y).

Ne5. TIpeobpasyiiTe B MHOTOUJICH:

a) (a+3)> 0)(X— 4)(x+4) B) By —2c¢)?
r)(2a—1)(2a+1) m (x*+y)(x*-y)
1 BapuaHT

Nel. IIpencraBbTe B BUJE CTETICHH BBIPAKCHUE:
Dx®-x"; 2)x":x%  3)(xYE
Ne2. IIpeoOpa3yiiTe B OHOWIEH CTaHAAPTHOTO BHIA
1)-8a3c®4c® a® 2) (—5m?n?)®
Ne3. Bemomnuute neiictsus: a) (3a - 4ax + 2) - (11a - 14ax); 6) 3y% (° + 1).
Ned. Packpoiite ckoOku: a) (¢ +2) (¢ - 3); 6) 2a - 1) Ba + 4);
B) (5x - 2y) (4x - y).
Ne5. TIpeoOpasyiiTe B MHOTOUJICH:
a)(a+4)’  0)(x—6)(x+6) B) By — ¢)?
r)(2a—-5)(2a+5) ) (X% +y)(x* - y)

Ne6. Paznoxxnure Ha MHOXKUTENHN:

a) 32 —x2 6)a’—9 B) a’ + 10a + 25

2 BapuaHT

Nel. IlpencraBbTe B BUAE CTEIEHU BBIPAKEHUE :
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x? - x*

2) x% x4

3) (x4

No2. TIpeobpasyiiTe B OAHOUYICH CTAaHAAPTHOTO BHJIA

1) —6x8y*2x° y*

2) (- 6a%n)?

Ne3. Brimonnute aeiicteus: a) (2a® - 3a + 1) - (7a? - 5a); 6) 3x (4x? - x).

Ned. Packpoiite ckoOku: a) (a-5) (a-3);0) (5x+4) (2x-1);8) (3p + 2¢) (2p + 4c¢).

Ne5. TIpeoOpasyiiTe B MHOTOUJICH:

a) (a—3)*

0)(y—4)(y+4)

r) (4a—Db)(4a+Db)

B) (2y + 5)?

n) (* + 1)(x*~1)

Ne6. Pasnoxute Ha MEHOXHTENH:a) ¢ — 52 6)4—b? B)x>—8x+ 16
1 2 3 4 5 6
1 1) x®® | 1) -32a% | 1)8a+10ax+2 | a) c>-c-6 a) a+8a+16 | a) (3-x) (3+x)
Bap. [ 2)x | 2)-125m®n® | 2)3y°+3y? 6)6a’+5a-4 6) x>-36 0) (a-3) (at+3)
3) x* B)20x213xy+2y? | B)9y?-6yct+c® | B) (a+5)?
r)4a2-25
II)X4_y2
2 1) x® | 1) -12x%%y8 | 1)-5a%+2a+1 | a) a>-8a+15 a) a>-6a+9 a) (c-5) (ct+5)
Bap. | 2) x° | 2) -216a'n® | 2)12x3-3x? 6)10x%+3x-4 6) y>-16 0) (2-b) (2+b)
3) x? B)6p>+16cp+8c? | B)4y?+20y+25 )
r)16a%-b? B)(X-4)
I[)X4-1
Kpurtepuu oneHnBanus
OrMeTKa «2» «3» «4» «5»
Kom-Bo 6amioB 3 4 5 6

KonTtpoabnas padora Ne3

10 TemMe «JIuHelHbIe ypaBHEHUA»

1.Pemute ypaBHeHue: a) (2x — 3)+H(x + 5) = 5x+4; 0) (2x — 2)/4 = (3x — 3)/10.

2.I1pu xakoM 3HaYCHUH TIEPEMEHHOM Pa3HOCTh BBIpaXeHUH 3X — 5 u X + 4 paBHa 10?

3.Ha cknage xpanutcs 780 T ppykToB. [Ipu aTom 516510k B 1,5 paza Gonbine,uem rpymr. CauB Ha
24 T 6ompIne, ueM s1070K. CKOJIBKO TOHH SI0JIOK, TPYII U CIIMB HAXOAUTCS Ha CKiaae?

4. Oyukuwms 3amana popMmyioit y = —2x + 1. Onpexnenure:

1) 3HaueHue QyHKIMH, €CITU 3HAUEHHE apryMeHTa paBHO 0;
2) 3HaYeHHe apryMeHTa, IpU KO TO pOM 3HaueHue GYHKIUH paBHO —5;
3) mpoxonut iu rpaduk pyHKIUH Yepe3 Touky A (—2; 5).
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5. IMoctpoiite rpaduk pyuakmun Y = 3X — 4. [Tonaw3ysck rpagukoM, HalUTE:
1) 3Hauenue GyHKIMH, €CITU 3HAUCHHE apryMEHTa PaBHO 3;

2) 3HaueHHUe apryMeHTa, IPU KOTOPOM 3HadeHHe (PyHKIMU paBHO —1.

6. Pemmre MeTOIOM MOACTAHOBKH cUCTEMY ypaBHeHu# x+y = 30, 5x +y = 100.

Bapmuanr 1
Pemmre ypaBHenue: a) (2x — 1)+ (x + 3) = 5x+3; 6) (3x — 2)/5 = (2x — 3)/4.
[Tpu kaKoM 3HaUYE€HUU NIEPEMEHHON Pa3HOCTb BbIpakeHUI 6X — 7 u 2X + 3 paBHa 47?7

Ha cxnane xpanutcs 520 T pbiObL. [Ipu 3TOM Tpecku B 1,5 pasza 6onbuie, uem HaBaru. OKyHs Ha
16 T 60nb11e, YeM Tpecku. CKOJIBKO TOHH HaBaru, TPECKH U OKYHSI HAXOJUTCA Ha ckiazae?

4, ®yuknus 3agana popmysont Yy = —3X + 1. Onpenenure:

1) 3HaueHune QyHKIHMH, €CIIM 3HAYCHUE apTyMEHTa PaBHO 4;

2) 3HAUCHHUE apTyMEHTa, [IPU KO TO POM 3Ha4YeHHe pYHKLIUH PaBHO —b5;

3) npoxoxuT ju rpaduk GyHKIUHM Yepe3 Touky A (—2; 7).

5. Tlocrpotite rpaduk pynkmum y = 2X — 5. [Tons3ysich rpadukom, HaiguTe:

1) 3HaueHue QyHKIMH, €CIIU 3HAUCHUE apryMEeHTa PaBHO 3;

2) 3Ha4YCHHUE apryMeHTa, IPU KOTOPOM 3Ha4eHUe QYHKIUK paBHO —1.
6. Pemrite MeTo10M MOACTAHOBKH CUCTEMY ypaBHeHHH X — 3y = 8§, 2x — y = 6.

2 BapuaHT

Pemnre ypaBuenwue: a) (1 —3x) - (x + 2) =-8x+5; 6) (2x — 3)/3 =(4x — 1)/5.

[Tpu kaKoM 3HaUE€HUU IEPEMEHHON pa3HOCTb BbIpakeHUH 8x — 3 u 3x + 4 paBHa 57?7

Ha 6a3e xpanutcs 590 T oBomieit. [1pu 3Tom kaprodens B 2,5 pa3a Gosbire, 4eM MOpKoBH. JIyka
Ha 14 T 6omb1Ie, yeM KapToderss. CKOIBKO TOHH MOPKOBH, KapTo(dens U Jiyka HaxoIuTcs Ha 6aze?
4.Dyukius 3agana Gopmyoit y = —2X + 3. Onpenenure:

1) 3HaueHue QyHKIMH, €CITU 3HAUE€HHE apryMeHTa paBHO 3;

2) 3HaYeHHEe apryMeHTa, IPU KOTOPOM 3HadeHHe (PyHKLUU PaBHO 5;

3) npoxoauT i rpaduk GpyHKIMU yepes Touky B (-1; 5).

5. Ilocrpoiite rpapuk pyHkuuu y = 5X — 4. [lonab3yscs rpapukom, HaluTe:

1) 3HaueHue QyHKIMH, €CITU 3HAUE€HHE apryMeHTa paBHO 1;

2) 3HaueHHe apryMeHTa, IIPH KO TO pOM 3Hau€HUe PYHKIUH PaBHO 6.

6.PemnTe MeTO1OM MOJICTAHOBKU CHCTEMY ypaBHEHUH X +4y =-6, 3x —y =8

OTBeTHI:
1 2 3 4 5 6
IBap. |a) x =-0,5; | x=3,5 | 126 T maBaru, 189 1| 1)y=-11; |1)y=1mpu | (2;-2)
0) x =-3,5. Tpeck, 205 TOKYHsL | 2)x =2 ; X=3;
3)npoxomurt. | 2) X =2 1pH
y=-
2Bap. |a) x = 1,5; | x=2,4 | 96 T mopkoBu, 240 T | 1) y =-3; Dx=1=vy|(2;-2)
0) x =-6. kaprodemns, 254 T | 2)x=-1, =1,
JyKa. 2)y=6=

3)mpoxoduT. | X = 2.

Kpurepun ouennBanus
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OrMeTKa «2» «3» «4» «5»

Koi-Bo 6aimios 2 3 4-5 6

KonTpoabsnasi padora Ne4 nmo teme: «Koopaunarsl 1 rpaduxkn GyHKumin»

1.M300pa3ute Ha KOOPAMHATHOM MPSMON MTPOMEKYTOK -5 < X < 8.
2. Haitnure koopaAMHATY CEpeIMHBI OTpe3Ka ¢ KoHllaMu B Toukax A(-4; 2) u B(7; 10).

3. Ilo ycnoButo y = X- 6, CBSI3bIBAIOIIEMY KOOPJMHATHI TOYEK, COCTaBhTE TAOJMUIly 3HAYCHUU
MEPEMEHHBIX X U y U MMOCTPONTE COOTBETCTBYIOIINMN IpaduK.

4. 3anaiite Ha anreOpanyuecKoM S3bIKE MPAMYIO, TMPOXOISAIIYIO0 Yepe3 TOUKY A(-3;3)mn
napajuleJbHYyI0 OCH OpAMHAT.

5. Iloctpoiite rpaduk GyHKIUN Yy = -2X +1.
BapuanTt 1
1.M300pa3ute Ha KOOPAMHATHOM MPSMOK MTPOMEKYTOK -2 < X <9,
2. Haiigute koopauHaTy cepeHbl OTpe3Ka ¢ KoHIaMu B Toukax A(-5; 1) u B(6; 9).

3. Ilo ycnoButo y = X — 4, CBsI3bIBalOIIEMY KOOPAMHATHI TOUEK, COCTaBbTE TAOIUIly 3HAUEHUI
HEPEMEHHBIX X U Y ¥ IOCTPONUTE COOTBETCTBYIOIINNA IpaduK.

4. 3anaiite Ha anreOpandyeckoM s3bIKE MPSIMYIO, HPOXOAALIYI0 uepe3 Touky A(-3; 3) u
napajiesIbHyl0 OCH OpJHMHAT.

5. Iloctpoiite rpaduk GpyHkuum y = 2X +3.
Bapuanr 2
1. 300pa3ure Ha KOOPAUHATHOMN NMPSAMON MPOMEKYTOK X > -1,5.
2. Haitnure koopaAnHATY cepeIMHbBI OTpe3Ka ¢ KoHiaMu B Toukax A(-4; 9) u B(3; 1).

3. Tlo ycnoButo y = X + 3, CBA3BIBAIONIEMY KOOPJUHATHI TOYEK, COCTABHTE TAOIHITy 3HAYCHUI
MEPEMEHHBIX X U y U TOCTPONTE COOTBETCTBYIOIINMN TpaduK.

4. 3apaiite Ha anreOpayeckoM s3bIKe MpsAMYI0, TNpoxojsmyto uepe3 Touky C(0; 4) u
napajuleJIbHyI0 ocu abcuucc.

5. Tocrpoiite rpaduk pyHkmu y = -5X +1.

OTBETHI:
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Howmep 1 2 3 4 5
3a1aHus

1 Bapuant | [-2;9] (-0,5;5) - y=

2 Bapuant | [-1,5; +o0) (-0,5;5) X= -

Kpurepun oueHuBanus

OrMeTKa «2» «3» «4 «5»

Koi-Bo 6aimios 2 3 4 5

IIpoMe:kyTOUHASI KOHTPOJIbHAsI padoTa

1). Ypoctute BhIpaKeHHUE:

a). 13x + 6y—2x—17y;

0). 5(36+2)—-4(26—3).
2). Peunte ypaBHeHue:

6x +21 =9x—6(3x—-1);

5.5 6°-36
3). Berumciure: 4). ; )- .

S 216

4). BBINOJHUTE YMHOXEHHE:
—Sa(a®—4)(a?+2).

5). [Ipeobpa3yiiTe B MHOTOUJICH:

a). (3x+2y)%;

6). (6y—x)(6y +x).

6). [Toctpoiite rpaduk GpyHknmu y =x + 7.

VYkaxure ¢ MoMoIIbio rpaduka, yeMy paBHO 3HaYeHHE ) mpu x = 1,5 .

2x+11y =15
7). Pemure cucreMy ypaBHEHUIL:
10x-11y =9
1 ¢apuanm. 2 eapuanm.
1). YopocTute BbIpakeHHE: 1). Ypoctute BhIpaKkeHHE:
a). 15x+8y—x—7y; a). 3a—76—6a + 86,
0).4(36 +2)—2(26—3). 0).2(2y-1)-3(y+2).
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2). Pemute ypaBHeHHE:
2x+7=3x-2(3x-1);

3). Beruncoure:

a).

79 .711 .

718

6).

4). BbIMOJIHUTE YMHOXKEHHUE:
~03a(a?-3)(a?+3).
5). IIpeobpa3yiiTe B MHOIOUJICH:
a). (2x+y)*;
0). (56 —4x)( 56 + 4x ).
6). [Toctpotite rpaduk GyHkuuu y = 2x + 6.
YKaxure C MOMOIIBI0 Tpaduka, 4yeMy paBHO
3HaueHue y npu x = 1,5.

56.125
254

2). Pemute ypaBHeHwHe:
4-2(x+3)=4(x-5).
3). Boruncnure:

15 11 11
R ¥ .4
6 9
4). BBINOJIHUTE YMHOKEHUE:

0,5x(2x?—5)(2x?+5).
5). [IpeoOpa3yiiTe B MHOTOUICH:
a). (a—26)7%;
0).(3y+5)(3y-5).

6.

6). IToctpotite rpaduk yHkuuu y = — 2 x +

VKakuTe ¢ MOMOIIBIO Tpaduka, Ipu KakoM
3HAYECHUU X 3HaYCHUE (PYHKLIUHU PABHO — 2.

7). Perure cHCTEMY ypaBHeHHii: | 7). Pemute cucteMy ypaBHEHUI:
5x+3y=4 x—6y=20
2x—-y=-5 4x+2y=2
Homep |1 2 3 4 5 6 7
3aaHus
1 a) ldx+y; |x=-1 |a) 49;]|-032a° , . | mpu _
BapuaHr | 0) 88+14 0) 5 +2,7a | @) 4X° Xy +y5 | x=1 5 (-1;3)
0) 2582 — 16x° y=9
2 a)-3a + 6 |x=3 |a) 36;|2x°—|a)d’-4ae+46°6) | mpu y=-2 | (2;-3)
BapHUaHT | 6) y — 8 6)9 12,5x | 9y?-25 ; x=4
Kpurepuu oneHuBaHust
OrmeTka «2» «3» «4» «5»
Koun-Bo 6amioB 2 3-4 5-6 7
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