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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISE€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3oBaHuA: OHAa 00eCIeYnBaeT U3yUYECHUE IPYTUX JTUCHUIUIMH, KaK €CTECTBEHHO-
HAYyYHOTO, TaK W TYMaHUTApHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAMMO MJis
MIPOJIOJDKEHUS 00pa30BaHUs M B MIOBCETHEBHOM ku3HU. Pa3BuTre y o0ydarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKICHUU M CYIIHOCTH allreOpanyecKux
abcTpakiuii, cnocode OTpakeHUss MaTEMAaTUYECKON HayKOM SIBJICHUM U MPOIIECCOB
B MpUPOJE W OOIIeCTBE, POJM MaTEeMaTHYECKOTO MOJCIMPOBAHHS B HAYYHOM
MO3HAHUU W B MPAKTHUKE CITOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ KayeCTB MBIILICHUS, HEOOXOAUMBIX /I aJanTallid B COBPEMEHHOM HU(PPOBOM
obmiectBe. M3ydyenme anreOpbl oOecreymBaeT pa3BUTHE YMEHHUS HaOIIOJaTh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHUYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JICHCTBHUSI W BBIBOJHI,
dbopmynupoBath yTBepxkaAeHUsA. OCBOEHUE Kypca alreOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUST OOYyYaloIUXCsA: OHU HCIOJNB3YIOT JCAYKTHBHBIE W
WHYKTUBHBIE PacCyKJeHus, 0000IIeHe U KOHKPETU3aIlNio, a0CTparupoBaHue U
aHanoruto. OOyueHue  anrebpe  mpeanoyiaraeT  3HAYMTENbHBIH  00BEM
CaMOCTOSITENIFHOW  JIEATEIbHOCTH  OOYYalOIINXCs, IO3TOMY CaMOCTOSITEIbHOE
pEIIeHHE 3a7a4 SABJISICTCS peaTn3ainei NeaTeTbHOCTHOTO MPUHIIAIIA 00YUYEHUS.

B cTpykType nporpammel yaeOHOTO Kypca «Anredpay Jj1si OCHOBHOTO O0IIIETo
o0pa30BaHHs OCHOBHOE MECTO 3aHMMAIOT COJEPXKATEIbHO-METOIUYECKUE JTUHUU:
«Hucima ® BBIUKCICHUN», «ANTEOpandecKHe BBIPAXKEHUSN», «YPaBHCHHS W
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX CoJep)KaTeIbHO-METOIUIESCKIX
JUHUHN Pa3BUBAETCS HA MPOTSHKECHUU TPEX JIET U3yUCHUS Kypca, B3aUMOJIECHCTBYS C
JPYTUMHU €ro JuHUsSMUA. B xome wu3ydeHus ydeOHOro Kypca oOydaronumcs
MPUXOIUTCS JOTUYECKU PACCYKNaTh, UCIOIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBsi3u ¢ 3THUM B Mporpammy yudeOHOro Kypca «Airedpa» BKIIOYEHBI
HEKOTOpBbIE OCHOBBI JIOTMKH, MPEJCTaBICHHBIE BO BCEX OCHOBHBIX pasienax
MaTeMaTU4YeCKOro o0pa3oBaHusl U COCOOCTBYIOIIUE OBIAJECHUIO O0YyYarOIIUMUCS
OCHOB  yHUBEpPCAJIbHOTO Maremaruueckoro s3bika. CopaepxaTenbHOM U
CTPYKTYPHOM OCOOEHHOCTBIO yueOHOro Kypca «Auredpa» SBISIETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conepxanne nuHUM «Ywcia W BBEYHCICHUS» CIYXKUT OCHOBOW IS
JAIbHEUIIIETO M3yUYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy O0YyYarOIINXCS
JIOTUYECKOTO MBINUICHUS, OPMUPOBAHUIO YMEHUS MMOJIB30BATHCS aJITOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTHUECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TIOBCEITHEBHOM
KU3HU. Pa3BuTHE MOHATHSA O YUCJIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
CBS3aHO C palMOHAIBHBIMH M HUPPAlMOHANBHBIMH YHCIAMHU, (HOPMHUPOBAHHEM



MPEJICTABICHUI O IEHCTBUTEILHOM YHCIIe. 3aBEpIIICHIE OCBOCHUS YUCIOBOM JTHHUN
OTHECEHO K CpeHeMY 001IeMy 00pa30BaHHUIO.

CopneprxkaHue AByX anredpandeckux JMHUN — « AJreOpanyecKkre BhIpaXKeHUs»
U «YpaBHEHUS U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYyYaroIIMXCs
MaTeMaTHYeCKOTO amnmapara, HEOOXOIMMOTO JUIsl pelieHHs 3ajad MaTeMaTHKH,
CMEKHBIX PEMETOB U MPAKTUKO-OPHUEHTHPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
oOuiero oOpa3zoBaHMsl y4eOHbI MaTepHall TPYNIIUPYETCS BOKPYT pallMOHAIbHBIX
BbIpaXEHUH. Anredpa JAEMOHCTPUPYET 3HAUCHHE MAaTEeMAaTHKU KakK S3bIKa s
INOCTPOEHUS MaTeMaTHYEeCKHX MOJEeJeil, OmucaHusi NPOLECCOB U  SBICHUN
peanbHOro Mupa. B 3anaun o0yueHus ainredpe BXOAST TaKKe AajbHEIIee pa3BUTHE
AITOPUTMHUYECKOTO MBINIJICHHsI, HEOOXOIMMOT0, B YACTHOCTH, JIJIsl OCBOSHHS Kypca
uHPOpPMATUKHA, W  OBJIAJEHUE HABBIKAMH  JCIYyKTUBHBIX  PACCYXICHUM.
[IpeoOpa3zoBanre CUMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUS,
CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPYECTBY.

Coneprkanne QyHKIIMOHATHHO-TPA(UIECKON JIMHUY HAIIEJICHO Ha MONTYYCHHE
00ydaromuMucs 3HaHUM 0 (QPYHKIMSAX KaK BaKHEHIIEH MaTeMaTHUeCKONH MOeNu
JUIS OTIMCAHUS M UCCIIeI0OBaHUS pa3HOOOPA3HBIX MTPOLIECCOB U SIBJICHUM B IPUPOJIE U
obmiectse. M3yuenue maTepuasna cnocoOCTBYET Pa3BUTHIO Y O0YUaIOIINXCSl YMEHUS
UCIOJIb30BaTh pa3jMyYHble BBIPA3UTEIbHBIE CPEACTBA S3bIKA MAaTEMaTUKU —
CIIOBECHBIE, CHUMBOJIMYECKUE, TIpauuecKkue, BHOCUT BKJIaJ B (QOpMUpOBaHUE
NPEICTaBICHUNA O POJIM MATEMATHKH B PA3BUTHU [IUBUIIN3AIIUU U KYJIbTYPHI.

CormacHo yueOHOMY IUIaHy B 7-9 Kkijaccax wu3ydaercs y4eOHBIA Kypc
«Anre0Opa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COACpXKaHUS:
«Yucna ¥ BBIYUCIEHHUA», «ANreOpanyeckue BBIPAXKEHUS», «YpPaBHEHUS U
HEPaBEHCTBa», « DYHKIIHI.

Ha u3yuyenue yueOHOro kypca «Anredpa» orsoaurcs 306 yacos: B 7 kiacce —
102 yaca (3 yaca B Heneno), B 8 knacce — 102 yaca (3 yaca B Hezento), B 9 kiacce
— 102 gaca (3 yaca B He/IeIIO).



COJAEPKXAHME OBYUYEHUA
7 KIIACC

Yucaa v BBIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, NEPEXO0]l OT OJHOU (OPMBI 3amHUCH
npobeit k apyroi. IloHATHe panMOHAIBLHOTO YHCHA, 3aluCh, CPAaBHEHHE,
yHOOpAIOYMBAHUE  pAlMOHAIBHBIX uucel. ApudmeTndeckue JEUCTBHUS €
palOHAIbHBIMUA YKCIIaMH. Pelenne 3amad u3 peaslbHOW NPAKTHKW HA 4acTH, Ha
JpooOu.

CrereHb C HaTypaJlbHBIM [IOKa3aTeleM: OIpelaesieHrue, Mnpeodpa3oBaHue
BBIPAKEHUI HA OCHOBE OIpe/eNeHus, 3anuch 00onbKX yncen. [IpoueHTsl, 3anuch
IPOLIEHTOB B BUJE IpoOU U JpoOM B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 33Jla4d Ha
IIPOLICHTBI, PEILICHNUE 3374 U3 PEaJIbHON ITPAKTUKH.

[IpuMeHeHnEe TPU3HAKOB  JEIUMOCTH, PA3J0KEHHUE Ha  MHOXHUTEIH
HaTypaJbHBIX YUCEIL.

Peanpubie  3aBUCMMOCTHM, B TOM 4YHClIe TipsMas W oOpaTHas
MIPONOPLUHOHAIIBHOCTH.

AJredpanyeckue BbIpaKeHU s

[IepemeHHbBIE, YUCIOBOE 3HAYEHUE BBIPAKEHUS C MIEPEMEHHOM. JlomyCcTUMBbIE
3HA4YEHUS NepeMeHHbIX. [IpencTraBienne 3aBUCUMOCTH MEK/1y BEJIMYMHAMU B BUJIE
dbopmynsl. Beruucienus no popmynam. [IpeobpazoBanue OyKBEHHbBIX BBIPAXKEHUH,
TOXKJIECTBEHHO pAaBHbIE BBIPAKEHMs, MpPaBWIa MpPeoOpa3oBaHUsl CyMM U
IPOU3BENICHUH, paBUiIa PACKPBITUS CKOOOK U IMPUBEIEHUS TTOJOOHBIX CIaraeMbIX.

CBoIICTBa CTENIEHU C HATyPAIbHBIM MOKA3aTEIEM.

OpHowreHsl U MHOTOWIEHBI. CTeneHb MHOrowieHa. CioXeHue, BIYUTAHMUE,
YMHOXXEHHE MHOTO4JIEHOB. POPMYJIBI COKPAIIEHHOTO YMHOKEHUS: KBapaT CyMMBI
Y KBaapar pazHocTh. Popmyiia pa3HOCTH KBaApaToB. Pa3iioxkeHne MHOIMOYJIEHOB Ha
MHOHUTEJIN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHWs, IpaBuja MpeoOpa3oBaHUs ypaBHEHMUS,
PAaBHOCWJIBHOCTh YPAaBHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YUCIO KOPHEH JMHEWHOIO
ypaBHEHMUS, pElIEHUE JIMHEIHBIX ypaBHEeHUN. COCTaBIIEHUE YPaBHEHHI IO YCIOBUIO
3a7a4M. Pelienue TeKCTOBBIX 3a/1a4 € OMOILBIO YPaBHEHUM.

JluneliHoe ypaBHEHUE C IBYyMsl IEpEMEHHbIMU U ero rpaduk. Cucrema AByX
JMHEWHBIX yPAaBHEHHMU C JAByMs INEPEMEHHBIMU. PelieHue cucrem ypaBHEHHM
criocoOoM 1oacTaHoBKU. [IpuMeps! pereHust TEKCTOBBIX 3a/1a4 ¢ TOMOIIbIO CUCTEM
YpPaBHEHUM.

DOyHKUNHA



KoopaunaTta Touku Ha npsiMoit. YucnoBsle TpoMeXKYyTKU. PaccTosiHue mexay
JIBYMSI TOYKaMHU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, oc OX u Oy. AGcuucca u opauHaTa
TOUYKM Ha KOOPJIMHATHOM I10cKocTH. [IpuMepsl rpadukoB, 3a1laHHBIX (HOPMYITIaMHU.
Yrenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonstue pynkuuu. I'paduk GyHKImm.
CroiictBa pynkuuii. Jluneitnas ¢pynkuus, e€ rpaduk. ['paduk ynkuum y = [X|.
['paduueckoe perieHe JIMHEWHBIX YPABHEHUN U CUCTEM JIMHEHHBIX YPaBHEHHI.

8 KUIACC

Yucaa v BIYMCICHUA

KBagpatubiii kopeHb u3 uucna. [loHsitue 00 uppanMOHAIBHOM YHUCIE.
Jecstuunbie TpuOIMKEHUST UppalMOHAIBbHBIX yucen. CBoiicTBa apupMeTHIECKUX
KBa/IPATHBIX KOPHEW U UX MPUMEHEHHE K MPeoOpPa30BaHUIO YUCIIOBBIX BBIPAKEHUM
Y BBIUKCIIEHUAM. JIeHCTBUTENIbHBIE YUCIIA.

CrerneHb ¢ LeIbIM ITOKa3aTeNneM U €€ cBoricTBa. CTaHAapTHAS 3alKMCh YHACIA.

AnredpanvyecKue BbIPpAKEHUA

KBazapaTHblil TpEXUIIEH, pa3ioKEeHHE KBAAPATHOIO TPEXWICHA HA MHOKUTEIH.

AnreOpanveckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckodl JpoOu.
CnoxxeHue, BBIYMTAHHE, YMHOXXEHHE, JeJIeHHe airedpandeckux JapoOei.
PannonanpHbIie BRIpaXKEHHS U X MTpeoOpa3oBaHue.

YpaBHeHUS U HEPABECHCTBA

KBanpartHoe ypaBHeHue, hopmysia KOpHEH KBaapaTHOTO ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUH, CBOJAIIMXCS K JIMHEWHBIM W  KBAaJPaTHBIM.
[Ipocreiimme ApoOHO-paMOHAIbHBIE YPaBHEHUS.

['padpuueckas mHTEpHpETalvs YPABHEHHUI C ABYMSI IEPEMEHHBIMH U CUCTEM
JVUHEWHBIX YpaBHEHUU C JBYMS NEepeMEHHbIMHU. lIpumepnl pelieHus cucreM
HEJIMHEWHBIX YPABHEHUM C IByMs] IEPEMEHHBIMH.

Perienne TekCTOBBIX 3aj1a4d alnredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OJTHOW MEPEMEHHOM.
PaBHOCWIBHOCTE HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OAHOM IMEPEMEHHOM.
CucTembl JINHENHBIX HEPABEHCTB C OJJTHOM NIEPEMEHHOM.

DOyHKIUHU

[Tonsitue pynkuuu. OOIACTh ONpeAeNIeHUs U MHOKECTBO 3HAYEHUN PYHKIUU.
CrniocoOsb1 3aanus QyHKITHI.

I'padpux dbysaxkmumn. Utenune cBoicTB dyHkmmu mo e€ rpaduxy. [Ipumepsr
rpa¢ukoB QyHKINN, OTPaKAIOIIUX PEAIbHBIE MPOIIECCHI.



@OyHKIMK, ONHUCHIBAIOIINE TPSAMYI0 K OOpaTHYI MPONOPIMOHATLHBIC
3aBHCHMOCTH, uX rpaduku. Oyukmun Y = X2, y = X3, y = VX, y=|x|. ['paduaeckoe
pellicHHe YPaBHEHHI U CHCTEM YPaBHEHUH.

9 KJIACC

Yucaa v BIYMCICHUA

PanronanpHbie 4KCla, UppallMOHATBHBIC YHCIIa, KOHEYHbIE M OECKOHEUYHBIE
JeCATUYHbIE ApoOr. MHOXKECTBO AEHUCTBUTENBHBIX YUCEN, JEHCTBUTEIbHBIE YK CIIA
KaKk OECKOHEUHbIE JCCATUYHbIE ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JICMCTBUTEIBHBIX YUCEII U KOOPAUHATHOMN MIPSIMOU.

CpaBHEHHE JIEWCTBHUTENBHBIX YHCEN, apU(PMETUYECKUE JEUCTBHS C
JIEUCTBUTEILHBIMH YHCIIAMH.

Pa3mepbl 0OBEKTOB OKpPYXKAIOIIETO MHpA, JUIMTEIBHOCTh IMPOIECCOB B
OKPY>KaroIIEM MHpE.

[IpubnmxEHHOE 3HaUCHUE BEIMYMHBI, TOYHOCTHh NpuOIKeHus. OKpyTieHHe
yucell. [Ipuknika u oeHka pe3yabTaToB BHIYMCICHUN.

YpaBHeHUs U HEPABEHCTBA

JIuneriHoe ypaBHeHUE. PellieHrue ypaBHEHNM, CBOASAIINXCS K JIMHEWHBIM.

KBanpatnoe ypaBHeHue. Penienue ypaBHEHUH, CBOASAIIMXCS K KBaJIPATHBIM.
bukBanpatHoe ypaBHeHue. [IpumMepsl pemieHnst ypaBHEHUN TPEThEN U YETBEPTOU
CTEIICHEN PA3JIOKEHUEM HA MHOKHUTEIIU.

Pemenue npoOHO-palMoOHaIbHBIX YpaBHEGHUN. PerieHue TEeKCTOBBIX 3ajady
anreOpanyeckuM METOJIOM.

VYpaBHeHue ¢ IByMs NEepeMEHHBIMH M ero rpaduk. PeieHue cucteM IBYX
JIMHEWHBIX YPABHEHUM C IByMS IIEPEMEHHBIMU. Pelienre cucrteM IByX ypaBHEHH,
OJIHO W3 KOTOpPBIX JMHEHHOE, a Japyroe — BTOpod cremneHu. [ paduueckas
VHTEPIPETALNS CUCTEMBI YPABHEHUH C JIByMS [IEPEMEHHBIMU.

Pemienue TeKCTOBBIX 3a/1a4 anre0Opandeckum crocoOoMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mepeMeHHOM. Pemienue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBajnpartHeie HepaBeHCTBaA.
['paduueckass wHTEepHpeTanuss HEPABEHCTB U CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMM.

DOyHKIUU

KBaapatnuynas ¢ynkuwms, e€ rpaduk u cBoicrtBa. IlapaGona, KoopaUHATHI
BEPIIMHBI TapadoJIbl, 0Ch CAMMETPHUH MapadOJIbI.

I'padukn byukmmit: y = kx, y = kx + b, y = k/x, y =x3,y =Vx, y = |x| , u ux
CBOMCTBA.

YucaoBble M0CJI€10BATEILHOCTH U MIPOIPECcCHH



[lonsiTHE YKUCIIOBOM IIOCIENOBATEIBLHOCTH. 3aJaHUE IOCIEAOBATEIBHOCTH
peKyppeHTHOH (hopmysoi u popmyIioi N-ro uieHa.

Apudmernueckas U reoMmerpuueckas mnporpeccur. @opmyibl N-ro yjaeHa
apru(MeTHYeCKO U reOMeTPUUYECKOI POrpeccuii, CyMMbl IIEPBBIX N UJIEHOB.

N300paxkeHne 4IECHOB apHUPMETHUYECKONM W TEOMETPHUYECKOH Mporpeccuit
TOYKaMHM Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M DKCHOHEHUMAJIBHBIA POCT.
Ci1oXHBIE IPOLICHTBHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUHA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JInuHoCTHBIE pe3yJbTaTbl OCBOCHHS MPOrpaMMbl  Y4eOHOrOo Kypca
«Anre0Opay XapaKTepHU3yIOTC:

1) naTpuoTHYeCKOe BOCIMTAHHUE:

MPOSIBJICHUEM HHTEpPECa K NPOIUIOMY UM  HACTOALIEMY POCCHMCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHHSIM  POCCHMCKHX
MAaTEMaTUKOB M POCCHUMCKOM MATEMATUYECKOM IIKOJIbI, K HMCIIOJIb30BAHUIO ITUX
JOCTUKEHUN B IPYTUX HAyKax U MPUKIATHBIX cepax;

2) rpa:kaaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIOJTHEHUIO 00S3aHHOCTEN IpakJlaHWHA U peallh3allii ero
mpaB, TPEICTABICHUEM O MaTEeMaTHYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBICHUN, MPOUEAYp TPakIAaHCKOTo o0IecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3TUUECKUX MPOOIieM, CBA3aHHBIX
C MPaKTUYECKUM MPUMEHEHHEM JIOCTUKEHUM HAyKH, OCO3HAHHUEM Ba)KHOCTHU
MOPaJIbHO-3THYECKUX MTPUHIUIIOB B IESTEIBHOCTH YUEHOTO;

3) TpyAoOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTME B PEIICHUU NPAKTUUYECKUX 3aaad
MAaTEMAaTUYECKOW HAIPABIECHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMaTHYECKOTO
oOpa3oBaHUs Ha TPOTSDKCHWHM BCEHM JKU3HU I YCHEIIHOW TpodeccrnoHaIbHOM
NESATEIPHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HaHHBIM BBHIOOPOM U
MOCTPOCHUEM UHJIUBUIYATHHON TPACKTOPUHU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTENH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K  OSMOILMOHAIBHOMY W 3CTETUYECKOMY  BOCHPUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajJiay, PEUICHUW, pacCY>KICHUM, YMEHUIO BHUJETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHUS:

OpPUEHTALIMEX B JICITEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MIPEICTABIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, PUPOIBI U
oOIIecTBa, MOHMMAHUEM MATEMaTUYECKOM HAayKH Kak cQepbl YeI0BEYECKOM
JIESITEILHOCTH, 3TAllOB €€ Pa3BUTUS U 3HAYUMOCTH JUISl Pa3BUTHUS LIUBUJIMA3ALINH,
OBJIQJICHUEM SI3bIKOM MATE€MaTHUKU M MAaTEMaTHYECKOW KYJbTYpOW KaK CPEICTBOM
MO3HAHUSI MHpPA, OBJIAJICHUEM NPOCTEUIIMMHU HaBbIKAMU HCCIIEI0BATEIbCKON
JEATEIIbHOCTH;



6) ¢usuyeckoe BocnuTaHHMe, (POPMHPOBaAHHE KYJIbTYPbI 3A0POBbS H
IMOLMOHAJIBHOIO0 0J1aroNoJyYusi:

TOTOBHOCTBIO NPHUMEHATh MaTEMaTHYECKUE 3HAHUS B MHTEPECAaX CBOETO
3I0pOBbsl, BEIEHMSI  3J0pOBOro  oOpa3a KU3HU  (370POBOE  IHUTAHHUE,
cOAJIaHCUPOBAHHBIM pEXUM 3aHATHA W OTAbIXa, peryjspHas ¢uznueckas
aKTUBHOCTH ), C(HOPMHUPOBAHHOCTHIO HaBbIKA pe(hICKCUH, TPU3HAHUEM CBOETO IpaBa
Ha OLIMOKY M TaKOTO K€ MpaBa JIPyroro 4ejioBeKa;

7) 3K0JI0rH4YeCcKOe BOCIIUTAHNE:

OpHEHTalMEel HAa IPUMEHEHNE MAaTEMATHYECKUX 3HAHUM JIUIs pELICHUS 3a/1a4 B
00JIaCTH COXPAaHHOCTU OKPYKAIoIEl Cpelibl, MJIaHUPOBAHUS MOCTYIKOB U OLIEHKH
UX BO3MOXHBIX MMOCHEACTBUI I OKPYKAIOILIEH Cpefibl, 0CO3HAHUEM IJ100aJIbHOTO
XapakTepa 3KOJOTHYECKUX MPOoOJieM U MyTel UX pelIeHus;

8) aganTanusi K M3MEHSIOMMMCS YCJOBUSAM COUMAJIBbHOH M NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEMCTBUSIM B YCJOBHUSIX HEOINPEAECIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHHE YUUTbCA y OPYIHX JIOjAed, NpuoOpeTarb B COBMECTHOW JAESITEIbHOCTU
HOBBIC 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OTbITA APYTHX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMU HOBBIX 3HAHW, B TOM YHUCIE
bopMyupOBaTh UACH, MOHITHS, TUIIOTE3bl 00 00BEKTAX U SBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JA€PUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTyalUlO, BOCIHPUHHUMATH
CTPECCOBYIO CUTYallMI0 KaK BbI3OB, TPEOYIOIIUNA KOHTPMEDP, KOPPEKTUPOBATH
IPUHUMAEMbIe pEHIeHUs] U ACHCTBUA, (POPMYJIUPOBATH M OLIEHUBATh PUCKH U
NOCIEeACTBUSL, (YOPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIC 1efiCTBUSA

ba3zoBbie Jornyeckue 1eucTrBus:

e BBISBIIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
O0OBEKTOB, TOHSATHUN, OTHOIICHWW MEXIy MOHITHIMH, (HOPMYIUPOBATH
OTIpENICICHNs] ~ TOHSATWUW, YCTAHABIWMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(UKauu, OCHOBAaHUA i OOOOIICHHWS W CpaBHEHUS, KPUTEPUH
IIPOBOJIUMOTO aHAJIN3a;

e BOCIpPUHUMATH, (QopMymHpoBaTE W  NPeOOPA30OBBIBATE  CYXKIACHUS:
YTBEPAUTEIbHBIE W OTPUIIATENbHBIC, €IWHWUYHBIC, YaCTHBIE W 0OIIue,
YCJIOBHBIE;



BBISIBIIAITH ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npotuBopeursi B (pakTax, JaHHBIX, HAOTIOMEHUAX W YTBEPKICHUSX,
npeiaraTh KPUTEPUH JIJISl BBISIBIICHHS 3aKOHOMEPHOCTEHN U TPOTUBOPEUHIA,
JIeNIaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;
pa30upaTh T0Ka3aTeIbCTBA MATEMATHYCCKUX YTBEPKICHUN (TIPSIMBIC U OT
MIPOTUBHOTO), MPOBOAWTH CAMOCTOSTEILHO HECIOXKHBIC T0Ka3aTelIbCTBA
MaTeMaThudeckux (aKkToB, BBICTPAWBATh APTYMEHTAIUIO, TPUBOAUTH
MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYK/ICHNUS,
BBIOMpATh CIIOCOO pelieHus y4eOHOM 3amauu (CpaBHMBATh HECKOJIBKO
BapUAHTOB peIIeHUs, BBHIOMpaTh HauboIee MOAXOAAIMHMN ¢ Y4ETOM
CaMOCTOSATEILHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarejbcKkye A1eCTBUA.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEN0BATEIbLCKUM MHCTPYMEHT MO3HAHMS,
(bopmynupoBaTh BONPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYHUE, MpoOiIemy,
CaMOCTOSATENLHO YCTAHABIIMBaTh WMCKOMOE W JaHHOE, (HOpPMUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIINI0, MHEHHUE;

OPOBOJUTH IO CAMOCTOSITENIbHO COCTABJIICHHOMY IIJIaHY HECJIOXKHBIM
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEA0OBAHHE MO YCTAHOBICHUIO 0COOCHHOCTEN
MaTEMaTUYECKOT0 00BEKTa, 3aBUCUMOCTEN OOBEKTOB MEXKTY COOOI;
CaMOCTOSITENILHO (hOPMYJIMPOBATH O0OOIIEHHUST U BBIBOABI IO pe3ysibTaTaM
MPOBEEHHOTO0 HAOJIOJEHUS, HCCIEI0BaHuUsA, OLEHUBATHh JI0CTOBEPHOCTH
MTOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIIEHUI;

IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTUE MPOIECCA, a TAKXKE BbIJABUTATH
MIPEOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pa6oTa ¢ undpopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh W HU30BITOYHOCTH HMH(OpPMAINM, JaHHbIX,
HEOOXOAUMBIX JUIsl pEIICHUs 3a/1a4H;

BBIOMpATh, AHAIU3UPOBATh, CHUCTEMATH3UPOBATb WU HUHTEPHPETUPOBATH
MH(}OPMALUIO Pa3TUYHBIX BUIOB U OPM IIPEACTABIICHHUS,;

BBIOMpaTh (opMy TMpeAcTaBiIeHUS HH(POpMAUMU M HILIIOCTPUPOBATH
perraemMbie 3aladd CXEMaMH, JuarpaMMaM#, WHOW Tpapukod W HX
KOMOMHAIIUSIMU;

OLICHHMBATh HAaAEKHOCTh HMH(OPMALMKM O KPUTEPUAM, HPEIIOKEHHBIM
YUHUTENIEM UIU CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHMKaTHBHbIE YHMBeEpPCAJbHbIE YUeOHbIe TeiiCTBUS:

BOCIIPUHUMATH ¥ POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBHIMU
U LIeJIIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY 3pEHHUS



B YCTHBIX M TTUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PEIICHUS
3a/1a4i, KOMMEHTHPOBATh MOJTYyYCHHBIN Pe3yJIbTaT;

B X0JI¢ 00CY>KJIEHUS 3a/1aBaTh BOMIPOCHI IO CYIIECTBY 00CYK/1aeMOH TEMBI,
poOJIeMBbI, pelIaeMoi 3aJjaun, BHICKa3bIBATh UJICH, HAIICICHHBIC HA TIOUCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXKICHHUS C CYXICHHSIMH JPYTHX
VYaCTHHKOB JUaiora, OOHapy>KWBaTh PA3IMYUe W CXOACTBO TO3UIUH, B
KOPPEKTHOU GopMe HopMyTHpoBaTh pa3HOTIACHS, CBOM BO3PAKCHHSI;
MPEACTABIATh  PE3yJNbTaThl  pEIICHHWs]  3a]ad,  JKCIEPUMEHTA,
MCCJIEI0BAHMSI, IPOEKTA, CAMOCTOSATEIHLHO BEIOMPATh (POPMAT BBICTYIIIICHUS
c y4€TOM 3a7a4 Mpe3eHTAINHA U OCOOCHHOCTEH ayIUTOPHH,

MMOHUMATh M UCITOJIH30BATh MPEUMYIIECTBA KOMAaHIHOW U MHANBUIY ATbHON
paboThI PU PEIICHUH YUYEOHBIX MATEMATUICCKUX 3a71aY;

MPUHUMATH 1€ COBMECTHOM NIEATETLHOCTH, INIAHUPOBATh OPraHU3aIIUIO
COBMECTHOH paboOThI, pacmpeneisTh BHUABI pPabOT, JOTOBapHUBATHCS,
00Cy>KJIaTh TIPOIIecC U pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJIEH;

y4acTBOBaTh B TPYMNIOBBIX (opmax pabotel (oOCykaeHus, 0OMEH
MHEHHSIMH, MO3TOBBIC IITYPMBbI U IPYTHE), BBITIOTHATH CBOIO 9acTh PabOTHI
U KOODAWMHUPOBATH CBOM JEHCTBUA C JPYTUMHU 4YJI€HAMH KOMAaHIIBI,
OILICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHSIM,
c(hOpMyTUPOBAHHBIM YYACTHHKAMHU B3aUMOJICHCTBHS.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIEe 1eliCTBUSA
Camoopranusanus:

CaMOCTOATENLHO COCTAaBJIAThH IJIaH, AJITOPUTM pEIIEeHUs 3aJayu (WU €ro
4acTh), BBIOUpaATh CIMOCOO pelIeHUs C YYETOM HMEIOIIMXCA PECYypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATH
BapUAHTHI pEIIeHUH ¢ y4€TOM HOBOM MH(MOPMAITUH.

CaMOKOHTPOJIb, S)MOLMOHAJIBbHBIH HHTEJJICKT:

BJIAJIETh CITIOCOOAMU CaMONPOBEPKU, CAMOKOHTPOJIS IPOLIECCa U pe3yJibTaTa
pELICHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEBUAETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPU PEILICHUU 33]1a4H,
BHOCHUTH KOPPEKTHUBBI B JIESITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA AESITEIBbHOCTH TOCTABICHHOW LIENN U
YCJIOBUSAM, OOBSCHATh MPUUYUHBI JTOCTHUKEHUSI WM HEJOCTUNKEHUS IIeNH,
HaxXOJUTh OIMKNOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OMBITY.

MNPEAMETHBIE PE3YJIbTATBI



K xoHuy oOydenuss B 7 KJjacce OOyYarolMICS TMOJYYUT CIICIYIOIIHE
MpEeAMETHBIE PE3YIbTATHI:

Yucia v BBIYUCICHUA

BoInonHsaTh, codeTass YCTHbIE M NMHCbMEHHBIE TNPUEMBI, apudmeTrueckue
JEUCTBUS C pallMOHATBLHBIMU YUCIAMU.

HaxoauTh 3HayYeHUs YHUCIOBBIX BBIPAKEHUH, MNPUMEHSTH Pa3HOOOpa3HbIC
CcriocoObl ¥ MPUEMBI BHIYUCIICHUS 3HAYEHUN JPOOHBIX BBIPAXKEHUN, COAEPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOHU.

[lepexoauTh OT omHOM (OPMBI 3aMMKMCH YUCEN K JIPyroi (mpeoOpa3oBHIBATH
JECATUYHYIO TPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYO B IECATUYHYIO, B YACTHOCTHU
B OECKOHEUHYIO JACCATUYHYIO IPOOb).

CpaBHUBATH U YIIOPSAIOUYMBATH PAllUOHAIIbHBIC YUCIIA.

OKpyrisaTh yucia.

BBINONHATh NPUKHUIKY U OLEHKY PE3YJIbTaTa BBIYMCICHUHN, OUEHKY 3HAUYCHH
YUCJIOBBIX BbIpaX€HUU. BBIMOIHATH JEUCTBUSI CO CTENEHSIMU C HATypajlbHbIMU
MOKa3aTEeIsIMU.

[IpuMeHATh PU3HAKH JIETUMOCTH, PA3JIOKEHNE HA MHOKHUTEIIN HATYPaJIbHbBIX
YHUCEN.

Pemiath mpakTUKO-OPUEHTHUPOBAHHBIE 3aJlaYd, CBSI3aHHBIE C OTHOILIEHHEM
BEJINYMH, MPONOPLUOHAIBHOCTBIO BEJIUYMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3a7ad ¢ Y4€TOM OTPAHUYEHHH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTprUBaeMbIX 0OBEKTOB.

AnredpanyecKue BbIPpaKEeHUA

Hcnonb3oBaTh aredpanyeckyro TEPMUHOIOTHIO U CUMBOJIUKY, TPUMEHSTH €€
B MPOIECCE OCBOCHMS YUeOHOI0 MaTepHaia.

HaxoauTh 3HaueHUs OYKBEHHBIX BBIPAKEHUN MpPHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BrinonHsaTh mpeodpa3oBaHus 11€JI0T0 BEIPAXKEHHS] B MHOTOWIEH ITPUBEICHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITHEM CKOOOK.

BbINONHATh yMHOXKEHUE OJIHOYWIEHA HAa MHOTOWIEH W MHOTOWIeHa Ha
MHOTOYJIEH, TPUMEHSTH (DOPMYJIbI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCyHIecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOXKHUTEIU C IOMOIIBIO
BBIHECEHUSI 32 CKOOKHM OOIIEr0 MHOXKHUTES, TPYIITUPOBKH CIaraeMbIX, TPUMEHEHUS
(bopMyJT COKpAIIEHHOTO YMHOKEHHUS.

[IpuMeHsTh peoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUST Pa3IMYHBIX 3a7a4
W3 MaTEMAaTHUKH, CMEKHBIX TPEAMETOB, U3 pEeallbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYPAIbHBIMU IIOKA3aTEISAMH IS
npeoOpa3zoBaHus BbIPAKECHUI.

YpaBHeHMS U HEPAaBEHCTBA



Pemats JMHENHBIE ypaBHEHUsA C OJHOM INEPEMEHHOW, NPUMEHSSA IpaBUIIa
nepexoja OT UCXOJHOIO YPAaBHEHMs K paBHOCWIbHOMY emy. IIpoBepsTh, siBisieTcs
JIM YUCIIO KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METO/IbI IPHU PEIICHUN JIMHEWHBIX YPaBHEHHUHN U UX
CUCTEM.

[TonOupaTe mnpuMepbl MNap 4YUCEN, SBIAIOMIMXCA PEIICHUEM JHHEHHOTrOo
YpaBHEHUS C IBYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAUHATHOM TJIOCKOCTH IpaHK JTMHEHHOTO YPaBHEHUS C IBYMS
NEPEMEHHBIMHU, MOJIb3YSCh IpaUKOM, IPUBOJUTH IPUMEPHI PELICHUS YPaBHEHHUSL.

Pemats cucrteMsl IBYX JIMHENHBIX YPAaBHEHUW C JBYMsI IEPEMEHHBIMU, B TOM
quclie rpauuecku.

CocTaBisTp M pellaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YPAaBHEHUH MO yCIIOBHIO 33a41, HHTEPIPETUPOBATh B COOTBETCTBUH ¢ KOHTEKCTOM
3a/1a4 MOJTYYECHHBIN pe3yJIbTar.

DOyHKIUU

N300paxath Ha KOOPJAUHATHON NPSIMON TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbI, 3aIIUCBIBATH YHNCIOBBIE IPOMEKYTKHU Ha
anreOpanyecKoM S3bIKe.

OtMmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH I10 33JaHHBIM KOOpAMHATaM,
cTpouth rpaduku mTuHeHHBIX QyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUMUA HW3BECTHBIE 3aBUCUMOCTH MEX]Y
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHHE, LI€HA, KOJIWYECTBO, CTOUMOCTb,
MIPOU3BOJAUTEINLHOCTD, BpeMsi, 00BEM pabOTHI.

HaxonuTe 3HaueHue PyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cnocod MpeAcTaBICHUsS W aHalIW3a MH(OpManuw,
U3BJIEKAaTh U MHTEPIPETUPOBATH HHPOPMAIIHIO U3 TPAPUKOB PEATbHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kjacce oOydYarouiuiicss MOJYYUT CIEIyIOLIUE
MpPEeIMETHbIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30oBaTh HayallbHbIE MPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
YHCeN NIl CPaBHEHUS, OKPYTJICHHUS U BBIUMCICHUN, N300pakaTh AEMCTBUTEIbHBIC
YuCila TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[IpumensaTh mOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHSA, HAXOIUTh
KBaJIpaTHbIE KOPHH, UCIIONb3Ys MPHU HEOOXOAUMOCTH KaJbKYJSTOP, BBIMNOJIHATH
npeoOpa3oBaHusl BBIPAKEHUH, COJAEPXKAIUX KBagpaTHbIE KOPHHU, HCIOJIb3Ys
CBOWCTBA KOPHEM.

Hcnonb3oBaTh 3amucy OOJBIIUX M MaJIbIX YKCET C MOMOMIBIO JECATUYHBIX
npo0eii u creneneit yucia 10.



AnredpanyecKue BbIPpAKeHUSA

[IpyuMeHATh, TOHSTHE CTENEHUM C MEJNbIM I0Ka3aTeleM, BbBINOJIHATD
npeoOpa3oBaHus BIPAXKEHH, COIEPIKALUX CTENIEHH C LEIbIM TOKa3aTEeJIEM.

BhINONHATH TOXKAECTBEHHBIE TPE0OPa30BAHMS PAIlMOHAIBHBIX BhIPAXKEHUN Ha
OCHOBE IMPaBUJI ICUCTBUI Ha/Jl MHOTOYIEHAMH U aJIreOpanyecKUMU IPOOSIMHU.

PackiiaipiBaTh KBaJApaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[TpumeHsTh npeoOpa3oBaHMs BEIPAXKEHHUM JJI peLICHUS Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewaty nHEVHBIE, KBAaJpaTHBIE YPAaBHEHUS WU PAlMOHAJIbHBIE YPABHEHUS,
CBOJISIIIIUECS K HUM, CUCTEMBI JIBYX YPaBHEHUM C IBYMS IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEHIINE UCCIIEIOBAHUSA YPAaBHEHUM U CHCTEM YPAaBHEHUU, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBlIeHn (YCTaHaBIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPABHEHUM PEILICHUS, €CIIM UMEET, TO CKOJIbKO, W
npouee).

[lepexonuTs OT CIOBECHON (OPMYIHMPOBKH 3afaud K €€ anreOpamveckon
MOJEIM C TIOMOIIbIO COCTABJIEHUS YPABHEHUS WM CHUCTEMBl ypaBHEHHI,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN PE3YJIbTaT.

[IpuMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB JIsI CPABHEHUS, OLIEHKH, PEIATh
JIMHENHBbIE HEPABEHCTBA C OJTHOM MEPEMEHHON U UX CUCTEMBI, 1aBaTh rpa)uyeCcKyto
WJUTIOCTPALIMIO MHOKECTBA PELIEHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUNHA

[loHumMaTe ¥ KCIONB30BaTh (DYHKIIMOHAIBHBIE TIOHSATHUS U SA3BIK (TEPMHHBI,
CUMBOJIMYECKHE O0003HAUYEHHMsI), ONPEAENsITh 3HaueHHE (YHKIHMH MO 3HAYECHUIO
apryMeHTa, ONpeAeNaTh CBOMCTBA PYHKUUU MO €€ rpadukKy.

Ctpoutb rpaduku d71eMEeHTAPHBIX (YHKIIMA BUIA:

y=k/x,y =x2,y=x3,y = |X|, y = VX, OIIHCBIBATb CBOWCTBA YHCIOBOIT (hyHKIIHH
o e€ rpaduxy.

K xoniy oOyuenus B 9 kjacce oOydYaromiuiics TMOJYYUT CIEIyIONTUE
MIPEAMETHBIE PE3YIBTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATh U yIOPSIAOYMBATH PALIMOHAIBHBIE U UPPALMOHAIBHBIE YUCIIA.

BrimonHsaTh apudmMeTnueckue ASMCTBUS C pallMOHATIbHBIMU YUCIIaMU, COYeTast
YCTHBIE U NMHUCbMEHHBIE MPUEMBI, BBINOJIHATh BBIYMCICHUS C UPPALHOHAIBHBIMU
YUCIIAMH.

HaxoauTs 3HaueHus CTENEHEH ¢ 1eIbIMU MTOKAa3aTeNIMU U KOPHEHN, BRIUUCIIATh
3HAYEHUS] YUCIOBBIX BBIPAKECHUI.

OKpyrJisiTh [JE€UCTBUTEIBHBIE YHUCJA, BBINOJIHATh MPUKHUAKY PE3yJbTara
BBIYMCJICHUH, OLICHKY YMCJIOBBIX BBIPAXKEHUM.



YpaBHeHUs U HEPABEHCTBA

Pemrats nuHelHbBIE U KBaApaTHBIE yPAaBHEHUS, YPABHEHUS, CBOIAIIMECS K HUM,
npocTeiiire ApoOHO-pallMOHATIbHbIE YPAaBHEHHUS.

Pemarte cucreMbl ABYX JIMHEHWHBIX YPAaBHEHHW C JIBYMsI IIEPEMEHHBIMH U
CUCTEMBI JBYX YPAaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SIBISAETCA JINHEMHBIM.

Pemare TekcTOBBIE 3amauM anreOpaMvuecKuM CIOCOOOM €  TOMOIIBIO
COCTaBJICHUsl YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE UCCIEIOBAHUSA YPABHEHUM U CHCTEM YPAaBHEHUM, B
TOM YHCJI€ C IPUMEHEHHEM IpapuuecKuX NpeCcTaBlIeHui (yCTaHABINBATh, UMEET
JU ypaBHEHWE WM CUCTEMa YPABHEHUM PELICHUs, €CIU MMEET, TO CKOJIbKO, U
npouee).

Pemarhs nuHeliHble HEpAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxkaThb
pelieHne HEPaBEHCTB Ha YMCIIOBOM IPSIMOM, 3alIMCHIBATH PELICHHUE C IIOMOILBIO
CHUMBOJIOB.

Pemlatb  cucTemMbl  JIMHEHWHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOYAIOLINE KBAJpaTHOE HEPaBEHCTBO, HW300pa)xkaThb pEIICHHE CHUCTEMBI
HEPABEHCTB HA YUCJIOBOM IIPSIMOM, 3alIMCHIBATh PELIEHUE C IIOMOLIBIO CUMBOJIOB.

Hcronb30BaTh HEPABEHCTBA IIPU PEILICHNUN Pa3IMYHbIX 3a7ad.

DyHKUNHA

Pacno3HaBaTh (QyHKIMM H3y4eHHBIX BUJOB. [loKa3bIBaTh CXeMaTHYECKU

pacIioyio’keHNe Ha KOOPAMHATHON TIOCKOCTH IpadukoB GpyHKIui Buga: y = kx, y =
kx + b,y =k/x,y = ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3Ha4YCHHiT
K03((PUIIMEHTOB, ONUCHIBATh CBOMCTBA (DYHKIIMIA.

Crtpouth U mM300pakaTh CXEMaTHYECKH TpaduKH KBAJAPATUIHBIX (DYHKITUH,
OIKCHIBaTh CBOMCTBA KBAJIPAaTUUHBIX (QYHKIUH 110 UX rpaduKam.

Pacrio3naBaTh kBajpaTHyHyr0 QYHKIHIO 10 (Hopmysie, TPUBOJAUTH MPUMEPHI
KBaJIpAaTHUHBIX QYHKIIUHN U3 peaabHON )XU3HU, PU3UKU, TEOMETPHUH.

YuciioBble NOCT€10BATEIBLHOCTH W IPOrpeccuu

Pacno3naBaTh apupMeTHUECKYIO U TEOMETPUUYECKYIO POTPECCUU TIPU Pa3HbIX
crioco0ax 3a/1aHusl.

BBIMOMHATE  BBIUMCICHHWS C HUCHONb30BaHWEM (opMmyna N-ro ujeHa
apu(PpMETUIECKON U T€OMETPUUYECKON MTPOrPECCHUil, CYMMBI IEPBBIX N YIEHOB.

N300paxarh WIEHbl IOCIEIOBATEIPHOCTY TOYKAaMHU Ha KOOPAWHATHOU
MJIOCKOCTH.

Pemarp 3amaun, cBsi3aHHBIE C YHCIOBBIMH TOCIEAOBATEIBHOCTSIMHU, B TOM
YHClie 3aJla4d U3 PEeabHOM JKU3HU (C MCIOJIb30BAHUEM KaJbKYJSATOPA, U(POBBIX
TEXHOJIOTHUHA).



TEMATHUYECKOE

INVIAHUPOBAHMUE 7 KJIACC

C palMoHaIbHBIMU
yuciamu. CpaBHEHUE,
yHOPsIOYUBaAHUE
paloHaIbHBIX YHCET.
Crenenb

C HaTypajlbHbIM
MOKa3aTeJIeM.
Pelienne ocCHOBHBIX
3a/1a4 Ha poou,
IPOLICHTHI

U3 PEATbHOU
MPaKTUKHU.

[Ipu3Haku AeNUMOCTH,
Pa3NOXKEHUS

Ha MHOXKUTEIU
HaTypaJbHbIX YHUCEIL.
PeasibHbIC

HaumenoBanue paznena |KonnuectBo OcHoBHOE OCHOBHBIE BU/IbI JICITEIIBHOCTH 00YUYaOIIUXCS
(Temnl) Kypca 4acoB COZICp/KAHUE
Uucna v BBIYUCIICHUS. 25 [TonsTue CucreMaTu3upoBaTh M 000ramIaTh 3HAHUS
PanmoHanbHBIE YKCcIa PaIMOHAIBHOTO YHCA. | 00 OOBIKHOBEHHBIX U IECATUYHBIX APOOSX.
Apudmerndeckue CpaBHMBATH U YNOPSII0YMBATH APOOH, TpeoOpPa3OBhIBAS
TIEUCTBUS IpU HEOOXOUMOCTHU JIECATUYHBIEC TPOoOU B OOBIKHOBEHHEIE,

OOBIKHOBEHHBIE B JIECATUYHBIC, B YaCTHOCTH B OECKOHEUHYTO
JECATUYHYIO APOOb.

IIpuMeHsaATH pa3HoOOpa3HbIe CIIOCOOBI U IPHEMbI
BbIYUCJICHUS 3HAYCHUI JPOOHBIX BbIPAKEHUI,
coJiepKalinx OOBIKHOBEHHBIE U IECATUYHBIC IPOOU:
3aMEHSTh IPU HEOOXOJUMOCTH JIECATUYHYIO JPOOh
OOBIKHOBEHHOW M OOBIKHOBEHHYIO JECATUYHOM, IPUBOIUTH
BbIpaKeHUE K popme, Hanbosee y1I00HOM 11l BBIYMCIICHUH,
peoOpa3oBbIBATh IPOOHBIEC BHIPAXKEHUSI HA YMHOKCHHUE

U JIeTICHUE IECATUYHBIX APOOEH K IEUCTBUSIM C IETBIMH
YHCIIAMH.

IIpuBOAUTH YHCI0BbIE M OYKBEHHbIE IPUMEPbI CTENIEHU
C HaTypaJIbHBIM MOKa3aTeIeM, OOBICHSS 3HAUCHHUSI
OCHOBAHUSA CTENECHU U NTOKA3ATEJs CTETIEHU, HAXOUTh
3HaYeHus cTerneHei Buaa a" (a — m000e parMoHaIbHOES
YHCIIO0, N — HATYPaJIbHOE YUCIIO).

IHoHMMAaThL CMBICII 3aITUCH OOJIBIIIMX YUCEN C TTOMOIIBIO
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3aBHCHUMOCTH. [IpsimMast
1 oOpaTHas
IIPOITOPIIMOHAIIBHOCTH

JNECATUYHBIX JIpoOeit u creneHel uncia 10, npuMeHsaTsh ux
B PEaJIbHBIX CUTYaITUsIX.

IIpuMeHsATH TPU3HAKH JCITUMOCTH, PA3JIOKCHHS Ha
MHOHUTEIN HATyPaIbHBIX YUCE]I.

PemaTthb 3a1a4u Ha 4aCcTH, IPOIICHTHI, ITPOTIOPIIHH,

Ha HaxOoXXJIeHUe ApoOu (IIPOIIEHTa) OT BEJIMUYUHBI U
BEJTMYHHBI TI0 €€ IpOoOH (POIIEHTY), TpoOH (TIPOIEHTA),
KOTOPBIM COCTABJISIET OJIHA BEJIMYUHA OT APYTOM.
IIpuBoaUTH, pa30UpPaTh, OLEHUBATH PA3INIHBIC PEIICHUS,
3aMucH perieHU TEKCTOBBIX 3a/1a4.

Pacno3HaBaTh M 00bSICHSITh, ONTUPASICh HA OIpE/IeICHUS,
IIPSIMO IIPONIOPIIMOHAIIBHBIC K 0OPATHO MPONOPIIMOHAIBHBIC
3aBUCUMOCTH MEXIY BEIMYMHAMU; NPUBOAUTH MPUMeEPHI
ATUX 3aBUCUMOCTEH U3 PEaTbHOTO MHUPA, U3 IPYTUX YICOHBIX
IPEIMETOB.

Pemath nmpakTHKO-OpUEHTUPOBAHHBIE 33J1a4l HA JIPOOH,
IIPOLICHTHI, IPSIMYIO U OOPATHYIO MPOTOPIIUOHATHHOCTH,
TIPOTIOPITAN

Anrebpanyeckue
BBIPKCHUS

27

bykBeHHbIE
BBIPAKECHHUSL.
[lepemenHsIe.
JlommycTtumeble
3HAYCHUS
MIEPEMEHHBIX.
DOopMyIIBI.
IIpeobpa3oBanue

OBaanerhb anreOpanvdecKkoil TEPMUHOIOTUEN U CHUMBOJIUKOM,
NPUMEHSITh €€ B IIPOLIeCCe OCBOCHUS yueOHOro MaTepHala.
HaxoauTh 3HaueHus1 OyKBEHHBIX BBIPAKEHUH MPH 3aJJaHHBIX
3HAYCHUSX OYKB; BBITIOJHITH BBIYUCICHUS IO PopMyIIam.
BbInoJHATH NpeoOpa30BaHUS 1IEJI0TO BBIPAKECHUS

B MHOTOWICH MTPUBEJICHUEM TTOI00HBIX CIaraeMbIX,
PACKpBITHEM CKOOOK.

BbINOJHATH YMHOKEHHE OJHOYWICHA HA MHOTOWIEH
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OYKBEHHBIX
BBIPAKECHU,
PacKpbITHE CKOOOK
U IPUBEJICHUE

MOI00HBIX ClIaracMbIX.

CBoiicTBa cTCIIEHN
C HAaTypaJIbHbIM
MoKa3aTeyieM.
MHOTr04JICHBbI.
Crnoxenue,
BBIYHUTAHUE,
YMHOXEHUE
MHOT'OYJICHOB.
DopMybl
COKpAIIIEHHOTO
YMHOKEHHS.
Paznoxenue
MHOT'OYJICHOB
Ha MHO>KUTEIN

¥ MHOTOYJIEHA HA MHOTOWIEH, IPUMEHATh (OpPMYJIbl
KBaJpara CyMMBbI U KBaJlpaTa pa3HOCTH.

OcyuiecTBJIATH Pa3JI0KEHUE MHOTOWIECHOB HA MHOXKHUTEIN
IIyTE€M BBIHECEHHUS 32 CKOOKU OOIIET0 MHOXKHUTEIS,
npuMeHeHus1 (OpPMYJIbl pa3HOCTH KBaJApPaTOB, GOpMyII
COKpAILIEHHOI'0 YMHOKEHHUS.

IIpumensTh NpeodbpazoBaHNE MHOTOUJICHOB JJIsl pELICHHUS
Pa3JIMYHBIX 3a]1a4 U3 MAaTEMATUKH, CMEKHBIX IIPEJIMETOB,
U3 pEAIbHOW MPAKTUKH.

3HAKOMUTBCS C HCTOPHEH pa3BUTUS MAaTEMATUKU

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHuUeE, ITpaBuiIa
rpeoOpa3oBaHUs
ypaBHEHMUS,
PaBHOCWJIBHOCTh
YPaBHEHUH.
JIuHneitHoE ypaBHEHHE
C OHOU MEPEMEHHOM,

Pemars iMHEiHOE ypaBHEHUE C OAHOW IEPEMEHHOM,
NPUMEHss NPABUJIA [IEPEX01a OT UCXOJAHOIO YPAaBHEHUS

K PaBHOCHJIBHOMY €My 00Jiee IpOCTOro BUa.

IIpoBepATs, ABISIETCS I KOHKPETHOE YNCIIO KOPHEM
YPaBHEHUS.

IHoadupaTs NpUMepHI Iap YKUCE, SABISIIOIINXCS PELIEHUEM
JIMHEWHOT'0 YPAaBHEHUS C IBYMsI IIEPEMEHHBIMH.
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pelIeHNEe JTMHEMHBIX
ypaBHeHHUi. Pemenue
3a/1a4 ¢ MMOMOUIBIO
YPaBHEHHUI.

JIunelHOE ypaBHEHHE
C AByMs
IIEPEMEHHBIMU U €T0
rpaduk. Cucrema AByx
JINHENHBIX YPaBHCHUN

CTpouTth B KOOPAMHATHON IJIIOCKOCTHU TpauK JIMHEHHOTO
YpaBHEHHUS C IBYMs IEPEMEHHBIMHU; MOJIb3YsICh TPAPUKOM,
NPHUBOAUTH NPUMEPHI PEIICHUS YPABHEHUS.

HaxoauTthb pemienue CUCTEMBI IBYX JIUHEUHBIX YPABHEHUN
C JBYMsI IIEPEMEHHBIMU.

CocrTaBisTh U pelIaTh YPaBHEHUE U CUCTEMY
YPaBHEHUH 110 YCIOBUIO 3a/1a4H, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/J1a4U I10JIyYECHHBIN
pe3yibTar

C ABYMs
HepEMEHHBIMU
KoopauHatel u rpaduku. 24 Koopaunara Touku MN300paxkaTh Ha KOOPAMHATHON NPSIMOM TOYKH,
DyHKUIUU Ha IpsAMOil. UKCIOBBIE | COOTBETCTBYIOIIME 33JJaHHBIM KOOPAWHATAM, JIy4H, OTPE3KH,
POMEXKYTKH. MHTEPBaJIbl; 3alIMChIBATh UX Ha alreOpanuecKkoM si3bIKe.

Paccrosinue mexny
JIBYMSI TOUYKAMU
KOOPAMHATHOU
IPSMOM.
[IpssmoyronbHas
CUCTEMA KOOPIUHAT
Ha IJIOCKOCTH.
[Tpumepsi rpadukoB,
3a/IaHHBIX
dbopmynamu.
Urenwne rpaduxon

OTMeuaTh B KOOPAMHATHO MJIOCKOCTH TOYKU

10 33JIaHHBIM KOOPANHATAM; CTPOUTH TPAPUKU HECTOKHBIX
3aBUCUMOCTEH, 3aJaHHBIX (OpMYyJIaMu, B TOM YHUCIIE

C MOMOIITBIO0 UGPOBBIX TaOOPATOPHUH.

I[IpumMeHsATH, H3y4aTh NPEUMYILIECTBA,
HHTEePHPeTHPOBATH I'paduueckuii crocod npeacTaBiIeHUs
W aHaJIM3a pa3HOoOOpa3HOH )KMU3HEHHON MH(GOpMAaIIUH.
OcBauBaTth roHsTHE (PYHKIINH, OBJIA/I€BAThH
(GYHKITMOHATBLHON TEPMUHOIOTHUECH.

Pacno3HaBarhb jquHelHy0 QyHKIu0 Y = KX + b,
ONHUCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHU
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pealibHbIX
3aBUCUMOCTEMN.
[TonsiTue pyHKUMU.
I'paduk GyHKIIIN.
CpoiicTBa PyHKIUH.
Jluneitnas GyHKIMS.
[TocTpoenue rpaduka
JUHEHHON PyHKIUH.

ko3¢ uimeHToB K u b.

Crponth rpadpuku iuHeHHON QyHKIUHU, QyHKIMK Y = | x|,

Hcnonb3oBaTh HUPPOBBIE PECYPCHI 11 IOCTPOCHHUS
rpadukoB GYHKIIUN U U3YUEHUS X CBOMCTB.
IIpuBoaUTH NpUMepPbI INHENHBIX 3aBUCUMOCTEN

B PEaJIbHBIX IPOLIECCaX U SIBICHUAX

I'paduk Gynkimm
y =|x|
[ToBTOpEeHue n 00001IeHNE 6 [ToBTOpEHME Bri0upaTh, NPUMEHATH OLIEHUBATH CIIOCO0BI CPAaBHEHUS
OCHOBHBIX IOHSATHI YrCell, BBIYMCIICHU, TPeoOpa30BaHUl BRIPAKCHHUI,
U METOJIOB Kypca pELICHUs] YPAaBHEHMI.
[ knacca, 06o0uIeHue OcymecTBJIATH CAMOKOHTPOJIb BBITOJHIEMBIX JE€HCTBUN
3HAaHUU Y CaMOIIPOBEPKY PE3yJIbTAaTa BIYUCICHH,
npeoOpa3oBaHU, MOCTPOCHUH.
Pemiath 3aga4um U3 peaibHON KU3HU, IPUMEHATh
MaTeMaTH4YeCKHe 3HAHUA IS pEIeHUs 3a1a4 U3 ApPyrux
IPEIMETOB.
PemaTh TeKCTOBBIC 321241, CDABHMBATh, BBIOUPATh
CNoco0bl peleHus 3aaun
OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOT'PAMME
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8 KJIACC

KBanparaeie kopHH

u3 yncna. [lonstue
00 uppaIrmoHaIbHOM
yucie. JlecsaTnunbie
IPUOTKEHUS
HppaMOHATIEHBIX
YHCell.
JleCTBUTENBHBIC
yucna. CpaBHEHUE
JIECTBUTEIILHBIX
YHCell.

YpaBHeHuUE BUAa

X2 = a.

CsoiicTBa
apudmeTuuecKux

KBaJpaTHBIX KOPHEN.

[TpeoOpazoBanue
YHCIIOBBIX
BBIPAKCHUM,
COJIeprKaluX
KBaJIpaTHbIE KOPHU

HanmenoBanue paznena |[KonuyecTBo OcHoBHOE OCHOBHBIC BUJIBI AEATEITHHOCTHA O0YJAIOIIAXCS
(Tembl) Kypca 4acoB coJiepKaHue
Uriciia v BEIYUCIICHUS. 15 KBaapatHsbIit KOpeHb @opmyTHPOBATH ONpeaeeHue KBaIPaTHOTO KOPHS

U3 Yucia, apuMEeTUIECKOro KBaJpaTHOTO KOPHSI.
IIpuMeHSTH Onepanuio U3BJIECUYCHNS KBAAPATHOTO KOPHS
U3 YHCIIa, MCTI0JIB3YH ITPU HEOOXOUMOCTH KAJIbKYJISITOP.
OueHuBaTh KBaJpaTHbIE KOPHU LEIBIMU YUCIAMU U
JNECATUYHBIMU JIPOOSIMHU.

CpaBHHUBaTh U YHOPAA0YMBATH PALlOHAJIbHbBIC

Y UPPALlMOHAJIBHBIEC YUCIIA, 3AITMCAHHBIE C TOMOLIBIO
KBaJIPATHBIX KOPHEU.

McenenoBaTh ypaBHEHHE X2 = @, HAXOAUTh TOYHBIE

U puOImKeHHbie Kopau mipu a > 0.

HccaenoBars ¢BOMCTBA KBAIPATHBIX KOPHEH, ITPOBOIS
YU CJIOBBIE IKCIIEPUMEHTHI C UCITOJIb30BAHUEM KAJIBKYJISITOPA
(koMIIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apU(PMETUUECKUX KBAIPATHBIX
KOpHEH; IPUMEHSTh UX ISl TPeoOpa3oBaHuUs BEIPAKECHUIA.
BoInosHATH Mpeodpa3oBaHus BEIPAXKEHUN, COJEPKAITUX
KBaJpaTHbIC KOPHHU.

BroipaxkaTh nepeMeHHbI€ U3 TEOMETPUUECKUX U PUBUUECKUX
dbopmy .

BbI4ucasATh 3HAYEHM BBIPAXKEHHM, COJCPKAIIUX
KBaJIpaTHbIE KOPHU, UCIIOJIb3YSI TPU HEOOXOIMMOCTH
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KaJIbKYJISTOP.
Hcnoab3oBaTh B X0/€ pelIeHUs 3a]a4 dJIEMEHTapHbIE
MPE/ICTaBIICHUS, CBSI3aHHBIE C MPUOIKEHHBIMUA 3HAUCHUSAMHU
BEJIUYMH.

3HAKOMHUTBHCS C UCTOPHUEI Pa3BUTUS MATEMATUKH

Uwuciia 1 BEIUMCIICHUS.

CreneHs OCJIbIM

®opmyaupoBaTH ONpe/iesieHHe CTEIIEHH C IETbIM

CreneHsb ¢ LeTbIM IIOKa3aTeJIeM. IIOKA3aTeJIEM.
noKazarejaem CrangapTHas 3a1uch IIpencraBiasaTh 3anuch OOJBUINX U MaJIbIX YHCET
qucia. B CTaH/IapTHOM BUJIE.
Pa3meps1 00beKTOB CpaBHUBATBb YUCJIa U BEJIMYUHBI, 3aITUCAHHbIC
OKpY>KaroIllero Mupa C UcIosb30BaHueM creneHu 10.
(OT >IeMeHTapHBIX Hcnoab30BaTh 3alUCh YHCEN B CTAHJAPTHOM BUJIC
JaCTHI] JUTS BEIPQXKEHUS pa3MePOB 0OBEKTOB, JITUTEIBHOCTH
710 KOCMUYECKHUX MPOIIECCOB B OKPY>KAIOIIEM MHpE.
00BEKTOB), @ opMyTHPOBATH, 3aNIMCHIBATH B CHMBOJIMYeCKOil popme
JUTUTENTHOCTh U WUJTIOCTPUPOBATH PUMEPAMH CBOICTBA CTENIEHU
HpOLIECCOB C LIEJIBIM TTOKa3aTeNIeM.
B OKpy>karomeMm mupe. | IIpuMeHATH cBOMCTBA CTENEHU /s IpeoOpa3oBaHuUs
CoiicTBa cTeneHn BBIPXCHHH, COJEPIKAIINX CTENIEHH C [IEJIBIM MOKa3aTelIeM.
C LIeJIbIM NIOKa3aTeneM | BbINOJHATH AeiicTBUSA C YMCIaMU, 3aCaHHBIMU
B CTaHAApTHOM BUJe (YMHOXECHHE, IeJICHUE, BO3BEACHHE
B CTCTICHD)
Anredpanyeckue KBagpartuslii Pacno3HaBaTh KBaJIpaTHBIN TPEXUJIEH,
BbIpaxkeHUs1. KBagpaTHbIii TPEXUJIEH. YCTaHABIMBATh BO3MOXHOCTb €0 Pa3IoKeHUs
TPEXUWICH Paznoxenue Ha MHOXUTEIN.
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KBaJIPaTHOTO
TpEeX4JICHA
Ha MHOXHWTEIIH

PackiaabiBaTh HA MHOKHMTEJIH KBaHpaTHBIﬁ TPCXYUJICH
C HCOTPHULATCIbHBIM TUCKPUMHUHAHTOM

AnreOpandeckue
BBIPAKCHHUSL.
AnreOpandeckas 1poOb

15

AnreOpaunyeckas
JPOOb.
Jommyctrumeble
3HAYCHUS
NIEPEMEHHBIX,
BXOIATITUX

B aJireOpanveckue
BBIPAKCHHUSL.
OCHOBHOE CBOMCTBO
anredpandecKou
npobu. CokparieHue
TPOOEH.
Crnoxenue,
BBIYHUTAHUE,
YMHOXKEHUE

U JIeJICHUE
anredpandecKux
pooeit.
[TpeobpazoBanue
BBIPAKEHU,
COJIepIKaIuX
anredbpanvecKue
apoou

3anuchIBaTh AIreOpanyeckue BbIpakKeHUsl.

Haxoautp 061acTh onpeieneHus pauuoHalIbHOTO
BBIPAKECHMUSL.

BbINOJIHATH YHCIIOBbIE MOJCTAHOBKH U BBIYMCJIATH
3HaYeHue ApoOU, B TOM YHCIIE C TOMOIIBIO KAIbKYJISATOPA.
@opmMyTHPOBATH OCHOBHOE CBOMCTBO alNreOpandeckomn
IpoOu 1 MPUMEHSITh €ro JJis peoOpa3oBaHusl IPOOEH.
BbInoJHATH AeiicTBHUS ¢ anredpandecKuMu JpoosiMu.
IIpuMeHSATH Npeodpa3oBaHUA BEIPAKCHUM IS PELICHUS
3a/1a4.

Boipa:kaTh nepemenHble 3 Gopmys (GU3HIECKUX,
re€OMETPUYECKUX, ONUCHIBAIOIINX OBITOBBIE CUTYALIUH)
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YpaBHEHUSI U HEPABEHCTBA.
KBanparasie ypaBHEeHUs

15

KBagpaTHoe
ypaBHeHue. Henonnoe
KBaJIpaTHOE
ypaBHeHue. Gopmyiia
KOpHEW KBaJIPaTHOI'O
ypaBHeHus. Teopema
Buera.

Pemenne ypaBuenun,
CBOJIAILINAXCA

K KBaJIPATHBIM.
[IpocTeiitue npodHO-

Pacno3HaBaTh KBaJpaTHbIC yPABHEHMUS.

3anucbiBaTH (POPMYJIY KOPHEN KBAIPAaTHOTO YPABHEHUS,
pemaTh KBaApaTHbIe YPABHEHHS — [I0JHBIEC U HETIOJIHBIE.
IIpoBoauTh npocreimue UCcJaeI0BAHUA KBAJPATHBIX
YPAaBHEHUM.

Pemiatb ypaBHeHUs, CBOSIIMECS K KBAAPATHBIM,

C TIOMOIIIbIO MPE0OPa30BAHUM U 3AMEHOM MEPEMEHHOA.
Ha0Juronath M aHAJIM3MPOBATH CBSA3b MEX]ly KOPHAMU

1 K03 (HULIMEHTaMU KBaJPaTHOTO YPaBHEHU.
®opmyaupoBath Teopemy Buera, a Takxe 00OpaTHyIO -
TEOpEMY, IPUMEHSAThH 3TU TEOPEMBI JUIs PEILIECHUS 3a/1a4.

palnoHaIbHbIE Pemath TekcTOBBIE 321a4H aNTeOpanuecKUM CIIOCOOOM:
YpaBHEHUS. NEPEXOAUTH OT CIOBECHOMN (POPMYIUPOBKH YCIOBHS 3a4a4n
Pemenue TeKCTOBBIX K aIre0pandecKkoil MO/IeNI MMyTeM COCTABJICHHS YPABHEHUS;
3a/1a4 ¢ MMOMOUIBIO pelaTh COCTaBIEHHOE YPAaBHEHUE; UHTEPIIPETUPOBATH
KBaJPATHBIX pe3yibTar.
ypaBHEHUI 3HAKOMUTBHCS C HCTOPHUE pa3BUTHUS AITeOPHI

YpaBHEHUS U HEPABEHCTBA. 13 JIuneitHoe ypaBHEHUE Pacno3naBath JMHEIHbIE ypaBHEHMUS C IBYMS

Cucrembl ypaBHEHUI C ABYMs NIEPEMEHHBIMHU.

IIEPEMEHHBIMH, €TO
rpaduk, npuMepbl
peLIeHUs YpPaBHEHUI

B IIEJIBIX YHCIIAX.
Pemenne cucrem aByx
JIMHEWHBIX YPABHEHUU
C AByMs

CrpouTh rpaduku JTMHEWHBIX YPAaBHEHUH, B TOM YHCJIE

HCNO0JIb3YH HU(PPOBLIE PECYPCHI.

Pasznuuarth napajuiesibHbIe U IEPECEKAIOIIUECS ITPAMBIE
10 UX YPaBHEHUSM.

PemiaTe cucTeMsl 1BYX JIMHEWHBIX YPABHEHUN C JBYMsI

IIEPEMEHHBIMU IOJICTAHOBKOM U CJI0KECHUEM.

Pemare npocreimme CUCTEMBI, B KOTOPBIX OHO

24




[IEPEMEHHBIMU.
[Ipumepsl perienus
CHCTEM HEJIMHEUHBIX
YpPaBHEHHUI

C AByMs
MIEPEMEHHBIMU.
I'padpuueckas
WHTEPIIPETALUS
YpaBHECHUS

C AByMs
MEPEMEHHBIMU

Y CUCTEM JINHEUHBIX
YPaBHEHUH C IBYMs
MIEPEMEHHBIMU.
Pemenne TekCTOBBIX
3a7a4 C TOMOIIBIO
CUCTEM YPaBHEHUHN

Y3 YPABHEHHM HE SIBIIACTCS JTUHEUHBIM.

IIpuBoauTH rpapMuecKy0 HHTEPNPETAUNIO PELICHUS
YPaBHEHMS C IBYMs IEPEMEHHBIMU U CUCTEM YPABHEHUU
C IBYMs IEPEMEHHBIMM.

Pemath TeKcTOBBIE 32/1a4M AJIT€OpPaUYECKUM CIIOCOOOM

YpaBHEHHS U HEPABEHCTBA.
Hepasencrtsa

12

Yucnosbie
HEPABEHCTBA U UX
CBOKCTBA.
HepaseHnctBo ¢ ogHOM
IIEPEMEHHOM.
JIuHeiHbIe
HEPABEHCTBA C OJTHOM
MIEPEMEHHON U UX
petienue. CucTemsl

DopMyJIHPOBATH CBOMCTBA YKCIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX HA KOOPAUHATHOU MPSIMOM, JOKA3bIBATH
anredpanvecku.

IIpuMeHSATH CBOMICTBA HEPABECHCTB B XO/JI€ PCIICHUS 3a/1a4.
PemiaTe n1HElHBIE HEPABEHCTBA C OAHOM ITIEPEMEHHOM,
M300pakaTh PEIICHHEe HEPABEHCTBA HA YMCIIOBOM MPSMOM.
PemaTh cucTeMbl JIMHEMHBIX HEPABEHCTB, H300paxaTh
PELICHUE CUCTEMBI HEPABEHCTB HA YMCIIOBOU MPSIMOU
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JINHENHBIX HEPABEHCTB
C OJTHOW NIEPEMEHHOM
U UX pEIICHUE.
N3obpaxenue
peLIEHUs IMHEHHOTO
HEPABEHCTBA U UX
CHCTEM Ha YUCIIOBOU
PAMOM

QyHKINN.
(OCHOBHBIE TOHITHUSA

[Tonsitue pyHkuMN.
ObmnacTb onpeeneHus
1 MHOXECTBO
3HAYEHUN (PYHKIIHIH.
CrniocoObl 3a1aHus
byHKIMA.

I'paduk GpyHKIIIN.
CaoiicTBa QyHKUINH,
uX 0TOOpakeHue

Ha rpaduke

Hcnoab3oBath GyHKIMOHATHEHYIO TEPMUHOJIOTHIO

U CHMBOJIMKY.

BoruucasiTh 3HaUeHUs1 (YHKITUH, 33 TaHHBIX

dbopmysamu (mpu HEOOXOTUMOCTHU UCIIOIB30BaTh
KJIbKYJIITOP); COCTABJISATH TA0IHIbI 3HAYEHU

byHKITUH.

CtpouTsh 1o TouKkaM rpaguku GyHKINHN.

OnuckiBaTh cBOMCTBA (DYHKIIMN Ha OCHOBE €€
rpaduueckoro npeacTaBiICHUS.

Hcnoab3oBaTh PYHKIIMOHATBHYIO TEPMUHOJIOTH IO

U CUMBOJIHKY.

HccaenoBathb npumepsl rpaduKoOB, OTPAKAIOIINX PEaIbHBIC
MIPOLECCHI U SIBIICHUS.

IIpuBoauTH NPUMEPHI TPOLECCOB U SBJICHHUH C 3aJaHHBIMU
CBOMCTBaMU.

Hcnonb30BaTh KOMIBIOTEPHbIE POrPAMMBI

JUTSI TIOCTpOEHUS TpaduKOB (PYHKITHI 1 U3yICHUS

MX CBOWCTB
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DyHKIINH.
UwcrioBbie GyHKIHH

Yrenue u nocTpoeHue
rpadukoB GyHKITHIA.
[Ipumepsl rpadukoB
byHKIHH,
OTpaXaIOIINUX
peanbHbIE IPOLIECCHI.
OyHKIMH,
ONUCHIBAKOLINE
OpsIMYIO M OOpaTHYIO
MPONOPIUOHATBHBIC
3aBUCUMOCTH, UX
rpaduku.

I'paduk Pynkimm

y = X

DOyHKINU

y = X2, y = X3,

y =vx,y = x|,
rpaduyeckoe
pELICHUE YPAaBHEHUN
Y CUCTEM YPAaBHECHHMU

HaxoauTs ¢ nomoubio rpaguka GyHKIMN 3HAYEHUE OJTHOM
Y3 paCCMATPUBAEMBIX BEJIMYHH O 3HAYECHUIO APYTOH.

B HeCnOXHBIX Cly4asx BbIPaxKaTh (OPMYJI0M 3aBUCHMOCTD
MEXKy BEJIMYNHAMM.

OnuceIBaTh XapakTep U3MEHEHHUS OJTHOW BEJIMYMHBI

B 3aBUCHMOCTH OT U3MEHEHUS APYTOM.

Pacno3naBaTthb BUIbI M3y4aeMbIX (DYHKITUH.

IHoka3bIBaTh CXeMaTHY€CKH IT0JI0KEHUE HA KOOPAUHATHON
nI0cKocTH rpadukos QyHKIMi BUaa: Yy = X2,y = X3,

y =Vx, y = |x]|

Hcnonb30oBaTh QyHKIMOHAJIBbHO-TPAGUUECKHE
NpeACTABJIEHN ISl pEIICHUS U UCCIIEIOBAaHUS yPaBHEHUM

Y CUCTEM YPaBHEHHUM.

IIpumensaTs ungpoBbie pecypcebl LI IOCTPOCHUS
rpagukoB GyHKIMI

[ToBTOpeHue u 06001IeHIE

IToBTOpEeHue
OCHOBHBIX NOHATHUH
U METOJIOB KypPCOB
7 1 8 Kaccos,
000011IcH1E 3HAHUH

Bpi0MpaTh, NPMMEHATH, OLEHUBATH CIIOCO0OBI CPABHEHUS
YHCEJl, BRIUUCIECHUH, TPEe0Opa30BAHMM BBIPAKEHUM, pELICHUS
YPaBHEHUM.

OcyuecTBJIATH CAMOKOHTPOJIb BBIITOIHAEMBIX IEHCTBUN

Y CaMOIIPOBEPKY pe3yJIbTaTa BHIYUCICHUN, TPeOoOpa30BaHUIT,
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ITOCTPOCHUM.

PemiaTh 3a1aun U3 peajibHOM )KU3HU, IPUMEHSIThH
MaTeMaTU4YeCKHE 3HAHUS U1l pELICHUS 3a7a4 U3 IPYTHUX
MPEAMETOB.

PemiaThs TekcTOBBIC 32/1a4M, CDABHUBATH, BHIOUPATH
CIoCco0bI PEIICHUS 3aa4u

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

102
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9 KJIACC

Haumenosanue paznena  |KommuecTso OcHoBHOE OcHOBHBIE BUJIBI AEATENBHOCTH O0YYaIOIINXCS
(Templ) Kypca 4acoB COJIEp)KaHUE
Uucna 1 BBIYUCIICHUS. 9 PannonaneHeie uncna, | PasBuBarTh nmpeacraBjieHUs O YUCIAX: OT MHOXKECTBA
JleficTBUTENIbLHBIC UM CIIA upparmoHaIbHbIE HAaTypaJbHBIX YHCEN JI0 MHOKECTBA JECUCTBUTEIbHBIX YUCEI.
Yyyrciia, KOHEYHbIC O3HAKOMHUTBCS C BO3MOXHOCTBIO MPEJACTABICHUS
1 OECKOHEYHEIE JNEUCTBUTEILHOIO YHMCIIa KAK OSCKOHEYHOM JIECITUYHON
JECATUYHBIC TPOOH. JIpoOH, MPUMEHSITh JECATHYHBIC TTPUOIMKCHUS
MHOXeCTBO palMOHAIBHBIX U UPPALIMOHATBHBIX YUCEIL.
JNEUCTBUTEIBHBIX HN300paxaTh ICVICTBUTENBHBIC YUCIIA TOUKAMHU
YUCell, KOOPAMHATHOM IIPSMOM.
JCUCTBUTEIIBLHBIC 3anuceiBaTh, C)ABHUBATH U YIIOPSAI0YUBATH
YHClIa KaK JICICTBUTEIBHBIC YUCIIA.
OCCKOHCYHBIC BbInoJIHATH, COYeTast YCTHBIE U TUCbMEHHBIE ITPUEMBI,
JECATUYHBIC TPOOH. apudmMeTndecKkue 1eiicTBUA C pAllMOHAIBHBIMU YUCIIAMU;
B3auMHo o1HO3HAYHOE | HAXOAUTH 3HAYCHUS CTEICHEH C LEJIBIMU MMOKA3ATEIAMU
COOTBETCTBUE MEKY Y KOPHEW; BBIYMUCJISATH 3HAUYCHUS YHCJIOBBIX BBIPAKCHUM.
MHO>KECTBOM [Hony4yuTs nmpeacraBjieHue 0 3HAYUMOCTH
JIEMCTBUTEIbHBIX JICICTBUTEIIBHBIX YUCEJ B MIPAKTUYECKOMN JEATEIbHOCTH
YHCEI U MHOXKECTBOM YeJI0BEeKa.
TOYEK KOOPJAUHATHOU AHAJIU3MPOBATH M /1€JIaTh BbIBO/JbI O TOUHOCTH
MPSMOM. MPUOIMKEHUS ICHCTBUTEIIBHOTO YUCIA PU PEIICHUU
CpaBHeHue 3a/1a4.
JIENCTBUTENBHEIX unce), | OKPYIJISTh JSUCTBUTEIIBHBIC YUCIIA, BHINOJHATD
apu(pMETHICCKUC NPUKUIAKY PE3yJIbTaTa BEIYMCICHUM, OLIEHKY 3HAUYCHU N
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JIEUCTBUS

C ICUCTBUTEILHBIMU
YHUCIaMHU.
[TpubnmxeHnHoe
3HAYCHUE BEITUYHHEI,
TOYHOCTH
NPUOIMKEHHUS.
Okpyrnenue yucen.
[Ipukuaka u oueHka

YHUCJIOBBIX BBIPAKEHUU.
3HAKOMUTHCS ¢ MCTOPHEH Pa3BUTHUS MAaTEMAaTUKHU

PE3yIBTATOB
BBIYMCIICHAN
YpaBHEHUS U HEPABEHCTBA. 14 JIuneniHoe ypaBHeHue. | OcBauBaTh, 3alIOMUHATH U IPUMEHSITh rpaduyeckune
YpaBHEHHUS C OJHOMU Pemenune ypaBHeHui, METO/bI [IPU PEIICHUH YPABHEHUM, HEPABEHCTB U UX
MEPEMEHHOM CBOJIAILIAXCA CUCTEM.
K JINHEWHBIM. Pacno3naBars 1ienbie ¥ IpoOHbIE YPABHEHHUS.
KBagpaTtHoe PemiaTh JiMHeHbIE U KBAJpaTHbIE YPABHEHUS,
ypaBHeHue. Peuienue ypaBHEHUS, CBOJIAIINECS K HUM, POCTEHIIHE JPOOHO-
YPaBHEHUH, palroOHaJIbHbIE YPABHEHHS.
CBOJIAILINAXCA IIpeanaratb BO3MOXKHBIE CTIOCOOBI PEIICHUST TEKCTOBBIX
K KBAJIPATHBIM. 3a/1a4, 00CY:KIaTh UX U PelIaTh TEKCTOBBIC 3a]]a4U
buxBanpaTHbie pa3HbIMU CIIOCO0aMHu.
YPaBHECHUS. 3HAKOMUTBHCS ¢ MCTOPHEN Pa3BUTHUSI MATEMATUKHU
[Ipumeps! pemenns

YPaBHEHUM TPEThEU
Y YETBEPTOU CTENECHEN
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pa3ioKeHUueM
Ha MHOYKUTEIIH.
Pemenue npoOHo-
paroHaIbHBIX
YPaBHEHUM.

Pemenune TekcToBBIX
3a/1a4 anreOpanyecKum
METOJIOM

YpaBHEHHS U HEPABEHCTBA.
CucrteMbl ypaBHEHUI

14

YpaBHEeHHUE C AByMS
[IEPEMEHHBIMU U €T0
rpaduk.

Cucrema nByx
JIMHEWHBIX YPABHECHUIN
C IBYMsI
MEPEMEHHBIMU U €€
peuieHue. Pemenne
CUCTEM JIBYX
YPaBHEHHUM, OJTHO

13 KOTOPBIX JIMHEWHOE,
a Ipyroe — BTOpou
CTETCHH.
I'padnueckas
MHTEPIIPETALHS
CHUCTEMBI YPABHEHUM

C IByMS [IEPEMEHHBIMH.
Pemenne TekCcTOBBIX

OcBauBaTh ¥ NPUMEHSTH ITPUEMBI PEIIICHUS CHCTEMBI
JIBYX JIMHEWHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU

Y CHCTEMBI IByX YPAaBHEHH, B KOTOPBIX OJTHO YPAaBHEHUE
HE SIBIISICTCS JTMHEHHBIM.

Ucnoan3oBath GyHKIMOHAIBHO-TpaQUUECKUE
NPE/ICTABIICHNUS /11 pellleHUs] U UCCJIeI0OBAHNS YPABHCHUM
U CUCTEM.

AHAJIU3HPOBATH TEKCTHI 32/1a4, pelIaTh UX
anreOpanyecKkuM CriocoOOM: NmepexoaAuTh OT CIOBECHOU
(GhOpPMYIIMPOBKH YCIIOBHS 3a7a49H K aJIreOpandecKor MOJICIIH
IyTEM COCTaBIJICHUS CHCTEMBI YPAaBHCHH, peliaTh
COCTaBJICHHYIO CHCTEMY ypaBHEHUI; HHTEPHPETUPOBATH
pe3yJibTar.

3HAKOMHUTBHCS C HCTOPHUEl pa3BUTHS MATEMATHKH
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3aJ1a4 aJreOpandeckKum
Cocooom

YpaBHEHMS U HEPABEHCTBA. 16 YucaoBeie Yurarth, 3alIUCHIBATH, IOHUMATh, HHTEPIPETHPOBATH
Hepasencrtaa HEPABEHCTBA U UX HEPABEHCTBA; UCMO0JIb30BaTh CUMBOJIUKY U TEPMHUHOJIOTHIO.
CBOMCTBA. BoInosHATh peoOpa3zoBaHus HEPABEHCTB, HCMOJIb30BATH
JIuHenHbIe JUTs IpeoOpa3oBaHus CBOMCTBA YHCIIOBBIX HEPABEHCTB.
HEpPaBEHCTBA Pacno3HaBaTth JIMHEHHBIC U KBaApATHBIC HEPABEHCTBA.
C OJTHOM IMEPEMEHHOMN PemiaTp iMHEliHbIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
U UX PEIICHHUE. HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKIIOYAIOIINX
CucreMbl JIMHEHHBIX KBaJIpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIAATH
HEPABEHCTB C OJTHOU MOJTyYEHHBIC PEIICHUS.
MIEPEMEHHON B UX N300paxaTh pellieHue HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pelieHue. Ha YHCIIOBOM MPSIMOM, 3alIUCHIBATH PEIICHUE C TOMOIIBIO
KBamgpaTtHeie CHMBOJIOB.
HEPABEHCTBA U UX PemaTp kBajipaTHbIC HEPABEHCTBA, UCIIOIB3Y S
pelieHue. rpadguyeckue npeacTaBIeHuUs.
I'padpuaeckas OcBauBaTh ¥ NIPUMEHATH HEPABCHCTBA IIPU PELICHUU
WHTEpIIpETaLNs Pa3IMYHBIX 3a]1a4, B TOM YUCJIE MPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JIBYMS
MEPEMEHHBIMU
DyHKIUU 16 KBangpatuunas Pacno3naBaTth BUIBI U3y4aeMbIX (YHKIIHIA,

dyHkuu, ee rpadpuk

u cBoiicTBa. [lapabomna,
KOOPAMHATHI BEPIIUHBEI
napaboJbl, OCh

WLTKCTPUPOBATH CXeMAaTHYECKHU, 00bACHATH
pacmoioXeHne Ha KOOPAMHATHOM MII0CKOCTH rpahukoB

Qynkumii Buga: Y = kx,y = kx + b,y = _,y = ¥,
X
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CUMMETPHUH NapadoIbl.

I'paduku GyHKIMI:
y = kx
y = kx + b,
k
y =
X
y =%,
y =X,
y =V,
y = Ix|

y = X3,y =+/x, Y = |x| B 3aBHCUMOCTH OT 3HAUCHHiT
K03((PUIIMEHTOB; ONMUCHIBATH UX CBOICTBA.
Pacno3naBath KBaipaTUYHYI0 PYHKIUIO IO hOpMYyIIE.
IIpuBoaUTH NPUMeEPHI KBAPATUYHBIX 3aBUCUMOCTEN
U3 peanbHOU KU3HU, PUBUKHU, TEOMETPHH.

BoisaBasAThL 1 0000111aTH 0COOCHHOCTH Tpaduka
KBaJpPaTUIHON QYyHKIMHU Y = ax? + bx + c.

CtpouTh M N300pakaTh cXeMaTHYeCKHU rpapuKu
KBaIpaTUYHBIX (PYHKIUH, 3a1aHHBIX (hOpMyJIaMu BUa
y = axt,y=ax’? + g,y = ax + p?y = ax® + bx + c.
AHAJIU3MPOBATH U IPUMEHATH CBOMCTBA U3YUYCHHBIX
GyHKIMIMA 7151 X TIOCTPOEHHUS, B TOM YHCIIE C TTOMOIIBIO

HU(POBBIX PECYPCOB

HuciioBrie
[MOCJIEJOBAaTEJILHOCTHU

15

[TonsAaTHE YHCIOBOU
MOCJIEIOBATEIBLHOCTH.
3agaHue
NOCJIEI0BATENbHOCTH
PEKYPPEHTHOU
dbopmyoit

u hopmyioit N-ro
YJIeHA.
Apudpmernueckast

Y T€OMETpHUUECKas
IIPOrPECCHUHU.
®opMmyIsl N-To 4ieHa
apudmeTmueckoi

OcBauBaTh U NPUMEHSATH UHCKCHBIE 0003HAYCHHS,
CTPOUTH peueBble BbICKA3bIBAHHUS C HCIOJIb30BaHUEM
TEPMHHOJIOTHH, CBA3aHHOMN C MOHATHEM
HOCJIE0BATEIbHOCTH.

AHaau3upoBaTh GopMyiIy N-ro dieHa
MOCIIEA0BATEIHHOCTH WM PEKYPPEHTHYIO (hopMyTy

U BBIYMCJSATH YWICHBI TOCIIEIOBATEILHOCTEH, 3aIaHHBIX
TUMH (popMyTamHu.

YcTaHaBAMBaTh 3aKOHOMEPHOCTH B TIOCTPOCHUU
MOCIIE0BATEIHLHOCTH, €CJIN BHIIMCAHBI TIEPBHIE HECKOJIBKO
€€ YICHOB.

Pacno3naBaTh apupMeTUIECKYIO U TEOMETPUIECKYIO
IIPOrPECCUU MPH Pa3HBIX CIIOCO0aX 3a/laHusl.
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U TEOMETPUYECKON
MPOTrPECCUI, CyMMBI
MIEPBBIX N YJIEHOB.
N3obpakeHne 4ieHOoB
apudmeTrueckoin

Y TEOMETPUUECKOU
POrpeECCUil TOUKaMu
Ha KOOpJIMHATHOMU
IJIOCKOCTH.
JInHenHbIN

Y SKCTIOHEH U AJIbHBIN
pocT.

CI10KHBIE IPOLIEHTHI

PemaTsp 3a1auu ¢ ucnosibzoBanueM Gopmysi N-ro yieHa
apu(PpMETHIECKON U TeOMETPUIECKON IPOTPECCHIA, CYMMBI
MEPBBIX N YJICHOB.

N300paxkaTh 4iCHBI OCIEI0BATEIIBHOCTH TOUKAMU

Ha KOOPJAMHATHOM MJIOCKOCTH.

PaccmaTpuBaTh NpuMepbI NPOIECCOB U SIBJIEHUI

U3 peabHON KU3HU, WILTIOCTPUPYIOIINE U3MEHEHUE

B apu(METHIECKON TIPOTPECCHUH, B TEOMETPHUECKON
MIPOTPECCUU; U300pakaTh COOTBETCTBYIOIINE 3aBUCHIMOCTH
rpauyecKu.

PemaTh 3agaum, CBSI3aHHBIE C YHCIOBBIMU
MOCIIEA0BATEIBHOCTSIMH, B TOM YHCTIE 33/1a4U U3 peaJbHOU
KU3HU C MCTIOIH30BaHUEM HU(PPOBBIX TEXHOIOTUH
(2NIEeKTPOHHBIX TaOJIUII, TPAPUUIECKOT0 KATbKYJIATOpa U T.I1.).
PemaTp 3a7aun Ha CIIOKHBIE POIICHTHI, B TOM YHUCIIE
3aJlayl U3 PeaIbHON MPAKTUKH (C UCIIOIh30BAHUEM
KQJIbKYJIATOPA).

3HAKOMUTBCS ¢ MCTOPUEH Pa3BUTHUS MaTEMATUKHU

[ToBTOpEeHue, 06001IICHNE,
cUCTEMATHU3aLUA 3HAHUI

18

Yucna ¥ BEIYMCICHUSA
(3amuch, CpaBHEHUE,
JIeHCTBUSA

C ICUCTBUTEIbHBIMH
YHCJIaMH, YMCIIOBAs
npsiMasi; MPOLICHTHI,
OTHOIIICHUS,
MIPOTIOPIIUY;

OnepupoBaTh NOHATHAMM: MHOXXECTBO, ITOJIMHOKECTBO,
orepalry Hajl MHOXKECTBaAMU; HCIOJIb30BaTh rpaduyeckoe
MPEACTABICHUE MHOKECTB ISl ONIMCAHUS PEaJIbHBIX
IIPOLIECCOB U SIBJICHUM, TPU PEIIEHUU 3a]1a4 U3 JPYTUX
y4eOHBIX MPEIMETOB.

AKTYaJTu3UPOBATH TEPMUHOJIOTHUI0O 1 OCHOBHbIE
NelCTBHSA, CBSI3AHHbIE C YMCJIAMM: HATYPAIbHOE YHCIIO,
MPOCTOE M COCTABHOE YHUCIIA, JEIUMOCTh HaTypPaJIbHbIX
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OKpYTJIEHHUE,
npUOIMKEHHE,
OLIEHKQ; pEeLICHHE
TEKCTOBBIX 3a/1a4

YyuCe, MPU3HAKYU JETUMOCTH, LIEI0€ YUCIIO0, MOAYJIb YUCIIA,
OOBIKHOBEHHAS U JIECATUYHAS APOOH, CTAHIAPTHBIA BU]I
quclia, apuMeTHIECKUN KBAAPATHBIN KOPECHb.
BbInoiHATH AeiicTBHS, CPABHUBATH U YIIOPSAA04YUBATH

apu(pMETUYECKUM qucia, NpeICTaBIsATh YUCiIa Ha KOOPAUHATHOMN IPsIMOH,
crocobom) OKPYTJIATh YKCJIA; BHIMOJHATH NPUKUIKY H OLEHKY
pe3ysbTaTa BBIYUCICHU.
PemaTh TeKCTOBBIE 3a1a4M apU(DMETHIESCKIM CTIOCOOOM.
PemaTh npakTuyeckue 3a1a4m, CoJAEpKalue MPOIEHTHI,
JTOJIM, YACTH, BHIPAKAIOIINE 3aBUCUMOCTHU: CKOPOCTh —
BpeMsI — PACCTOSHUE, IEHA — KOJIMYECTBO — CTOMMOCT,
00BbeM paboThl — BpeMs — IMPOU3BOAUTEIHLHOCTh TPYyAa.
Pa30uparsb peanbHble )KU3HCHHBIE CUTYALIUH,
(¢opMyaHUpoOBaATH UX HA SA3BIKE MATEMATHKH,
HAXOJUTHb pELICHUE, IPUMEHSSI MAaTEeMaTUYECKU ammapar,
HHTEPNPETHPOBATH PE3yJIbTaT
Anrebpanyeckue OnepupoBaTthb NOHATUSAMM: CTETICHb C IEIBIM
BBIPAYKEHUS nokasaresieM, apuMeTHUeCKUil KBaJpaTHbII KOPEHb,
(mpeobpazoBaHue MHOTOWICH, ajreOpandeckas Apo0b, TOXKICCTBO.
anredpanvecKux BbInoJHATH OCHOBHBIE J1€/iCTBUSA: BBITIOIHATH PACUETHI
BBIPAKEHUI, 1o gpopMynam, npeoOpa3oBbIBATH LIEJbIE, JPOOHO-
JIOMY CTUMBbIE pallMOHAJIbHBIE BHIPAXKEHUS U BBIPAKEHUS C KOPHSMH,
3HAYEHUS]) peaIu30BbIBaTh Pa3I10KEHUE MHOTOWICHA HA MHOXKUTEIH,

B TOM YHCJI€ C UCITOIb30BaHUEM (POPMYIT pa3HOCTH
KBaJpaTOB U KBAJpaTa CyMMBbI U Pa3HOCTH; HAXOJIUTh
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JIOIYCTUMBbIE 3HAYEHUSI IEPEMEHHBIX JJI APOOHO-
palMOHAIbHBIX BBIPAXKEHUHN, KOPHEH.
MopaenupoBaTth ¢ TOMOIIBI0 (OPMYIT peabHbIC
IIPOLIECCHI U SIBJICHUS

OyHK1MU (TOCTPOEHUE,
CBOMCTBA U3YYEHHBIX
GyHkumii; rpadpuyeckoe
peleHrne ypaBHEHUN U
UX CHUCTEM)

OnepupoBatb NOHATUAMU: QYyHKLMS, Tpaduk QyHKIUH,
HYJIU QYHKIIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
IPOMEKYTKH BO3pacTaHus, yObIBaHHSI, HAUOOJIbIIIEE

Y HavMeEHblIee 3HaueHus PyHKIINU.

AHAJIN3UPOBATH, CPABHUBATH, 00CYK/1aTh CBOMCTBA
GbyHKIUH, CTPOUTH UX TpaduKH.

OnepupoBathb NOHATHAMU: IPSIMast TPOINOPLUHUOHAIIBHOCTb,
oOpaTHasi IpONOPLUOHATLHOCTb, JINHEWHAs PYHKIUS,
KBaJpaTnyHas QyHKIMs, mapadona, runepooa.
Hcnoab3oBath rpaduky 1151 ONIPEICTICHUS CBOMCTB,
MPOLIECCOB U 3aBUCUMOCTEH, JIJISl peIleHus 3a]1a4 U3 IPYTHUX
y4eOHBIX MPEAMETOB U peaIbHOM KU3HU; MOAEJIUPOBATH

C IIOMOILIBIO Ipa()MKOB peabHbIE IPOLIECCHI U SBJICHUSI.
Bripaxkats popmyJiamu 3aBUCUMOCTH MEXKY BEIMUNHAMU

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102
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TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

KoJsn4yecTBo yacoB JIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne i/m P Konrpoabusie | IlpakTHyeckue (uupp )
NMporpaMMbI Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchbl
1 Yucna u BelunciaeHus. PalimoHanbHbIe o5 1 bubmoreka [JOK
4qHCia https://m.edso0.ru/7f415b90
bubnunoreka [JOK
2 A 27 1
ArCOPANHECKAE BEIPAXCHHA https://m.edso0.ru/7f415b90
but6mmoreka [{JOK
3 ¥ paBHCHHS 1 HEpABEHCTRa 20 L https://m.edso0.ru/7f415b90
but6mmoreka [IOK
4 K ) 24 1
OOPAMHATEI 1 rpaukit. DyHKIHH https://m.edsoo.ru/7f415b90
bu6nunoreka [JOK
> TosTopenne n 0dodmerHe 6 L https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10
1 102 5 0

I[TPOTPAMME
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8 KUIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HanmMeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne i/m P Konrpoabnsie | IIpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypchl
bubnunoreka [IOK
1 Yucina n Beruncienus. KpagpatHele KOpHA 15 https://m.edsoo.ru/7f417af8
5 Uucna u BerauciaeHus. CTEIeHb ¢ 1eIbIM 7 but6mmoreka [{TOK
MoKa3aTeyieM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckre BbIpaKeHUsI. 5 1 bu6mmoreka [IOK
KBanpathbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanyeckre BbIpaKeHUsI. 15 1 bubnmoreka [JOK
Anrebpanueckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. KBajpaTHbIe 15 1 bu6muoreka [IOK
yYpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHusa u HepaBeHCTBA. CHUCTEMBI 13 bu6muoreka [{IOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6nunoreka [IOK
7 .H 12 1
YpaBHeHus v HepaBeHCTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
but6mmoreka [{JOK
8 PyHKuEH. OCHOBHEIE MOHATH S https://m.edsoo.ru/7f417af8
bubnunoreka LIOK
9 o 4 9
YHKURH. THCIOBbIE (YHKLAH https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
10 IT 6 2
OBTOPCHHE 1 0000weHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I1O 102 6 0
[TPOT'PAMME
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9 KUIIACC

Kosn4yecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM uudpoBbie
Ne i/m P Kourpoabnsie  IIpakTuyeckue (1upp )
MPOrpamMMmslI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 Hucna u BeruucieHus. J{eiicTBUTEbHbBIE 9 bubnuorexa [JOK
yucia https://m.edso0.ru/7f419d08
5 YpaBHEHUsI U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuorexa IIOK
OJHOU EPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CUCTEMBI 14 1 bubnunorexa [JOK
ypaBHEHUU https://m.eds00.ru/7f419d08
Bbu6morexa [JOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHCTBa 16 1 httos://m.edsoo.ru/7419d08
bu6mmoreka [JOK
o 1 1
> YHEIRH 0 https://m.edso0.ru/7f419d08
6 YucIioBeIE IMOCIEN0BATEIBHOCTH 15 1 ]r?tlffg;l;?:;(sifroulz £419408
7 [ToBTOpEHME, 0000IIEHUE, CUCTEMATHU3AIIHS 18 1 bu6mmorexa [JOK
3HAHUHN https://m.edso0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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IHHOYPOYHOE INTAHUPOBAHHUE

7 KJIACC
KosnyecTBO 4acoB DJIeKTPOHHbIE
Ne aTra nudposbie
Tema ypoka Kontpoasnbie | IlpakTuuyeckue A p
n/n Bceero H3yuyeHusi  o0pa3oBaTesbHbIE
padoThI padoThI
pecypchl
1 [TonsATHE panmoHaIBLHOTO YKCcIa 1 https://m.edsoo.ru/f9344fe4
A o
2 PHMETHYCCKNC ACHCTBHA C 1 https://m.edsoo.ru/67d29ebc
palroHATbHBIMU YHCIAMH
A o
3 pHQMETHICCKNC ACHCTBH © 1 https://m.edsoo.ru/12a61fc6
paHI/IOHaJ'IBHI)IMI/I qUucJIaMHu
A o
4 pHQMETHICCKNE ACHCTBHA C 1 https://m.edsoo.ru/d1ed825c
paIII/IOHaJII)HI)IMI/I qUucJIaMHu
A N
5 PHMETHYECKNE ACHCTBHA C 1 https://m.edsoo.ru/64d7baab
paHI/IOHaJIBHBIMI/I qUucJIaMHu
A N
6 pupMeTHHCCKHe ACHCTBHA © 1 https://m.edsoo.ru/7e666ef9
panoOHATBHBIMH YHCIIAMU
C ,
7 PABHEHIE, YHOPANOTHBAHE 1 https://m.edsoo.ru/ff5e7a8e
paHI/IOHaJ'II)HI)IX qUuCcell
CpaBHeHHe opsI0 aHue
8 PABHEHHIE, YHOPAAOTHBAHM 1 https://m.edso00.ru/37114db1
paIoOHATbHBIX YUCEI
CpaBHeHHEe opsa0 aHue
9 PABHEHHE, YHOPAAOTHBAHMI 1 https://m.edsoo.ru/chal49bb
paIoHATbHBIX YUCEI
C
10 TCHCHD ¢ HATYPATILHEIM 1 https://m.edsoo.ru/5481ee5f
[oKas3arejeM
C
11 TEHCHD € HATYPATLHEIM 1 https://m.edsoo.ru/e6la7dea

IIOKa3aTcjIEM
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CreneHs ¢ HaTypaJIbHBIM

12 https://m.edsoo.ru/bbd9fce4
IIOKa3aTejeM
Cremnenn ¢ HaTypa.

13 TCHCHb € HATYPATILHBIM https://m.edsoo.ru/leee9d8f
[IoKa3arejeM
Cremnens ¢ HaTypa.

14 TCHCHb € HATYPaTILHBIM https://m.edso0.ru/9c63e356
[IOKa3aTejeM
Pemrenie ocCHOBHBIX 3a7a4 Ha

15 JpOoOH, TIPOLIEHTHI U3 PEATbHOM https://m.edsoo.ru/d4bd3736
MPaKTUKH
Pemrenyie 0CHOBHBIX 3a7a4 Ha

16 JPOOH, TIPOLIEHTHI U3 PEaTbHOM https://m.edsoo.ru/e45b6b9a
MPaKTUKH
Pemenne ocHOBHBIX 3a7a4 Ha

17 JIpoOH, IPOLICHTHI U3 PEATbHOU https://m.edso00.ru/b23c8519
MPAKTUKU
Pemenve ocCHOBHBIX 3aj1a4 Ha

18 JpoOu, IPOLIEHTHI U3 peabHON https://m.edsoo.ru/d8c56f58
MIPAKTHKU
ITpu3nakm ne OCTH, Pa3JIokKe

19 PHHAKH ACTHMOCTH, pasit HHs https://m.edsoo.ru/fc66dc66
Ha MHOXHUTCIIN HaTypaJ'II)HBIX qUuCeJ1
IIpu3Haku JeMMMOCTH, PA3JIOKEHUS

20 p A p https://m.edso0.ru/5527c756
Ha MHOXHUTCIIN HaTypaJ'II)HBIX qUuCeJ1
Peannarle 3aBucumocty. [lpsamas u

21 p https://m.edsoo.ru/67f1ffb3
oOpaTHasi IPOMOPIIUMOHATBHOCTH
PeaJ'II)HI)Ie 3aBUCHUMOCTH. H aMasi U

22 p https://m.edsoo.ru/ae9c6a83
oOpaTHasi MPOIMOPIMOHATBHOCTH
Pean e 3aBucuMocTH. I1 a

23 PHPIC SABHCHMOCTH. LIpAMast 1 https://m.edso0.ru/43c5631b

oOpaTHasi IPOMOPIIMOHATBHOCTH
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Peanbnblie 3aBucumoctu. [Ipsamas u

24 oOpaTHast MPOMOPIUOHATBHOCTH. https://m.edsoo.ru/774b4b2a
[ToaroroBka Kk KOHTPOJILHOI paboTe

25 Kontpoatnas pagora Nel no https://m.edso00.ru/c898bd91
teMe "PanmonanbsHbIie yncia"

26 AHAIH3 KOHTPOILHOH paboTH https://m.edsoo.ru/93aac6ce
ByKkBeHHBIE BBIPAKCHHUS

27 DopmyIbl https://m.eds00.ru/187ac8f4

28 DopmyIel https://m.edsoo.ru/9c791daf

29 Hepemetiibie. Jlomycrimre https://m.edsoo.ru/acce84d2
3HAYCHUS TICPEMEHHBIX
[IpeobpazoBanme OyKBEHHBIX

30 BBIPOKCHHH, PACKPBITHE CKOOOK H https://m.edsoo.ru/dbeb8f54
NPUBECHUE TIOAOOHBIX ClIaraeMbIX
[IpeobOpazoBanre OyKBEHHBIX

31 BBIp)XEHUH, PACKPBITHE CKOOOK U https://m.eds00.ru/16d6cc63
NPUBEICHUE TIOAO0HBIX ClIaraeMbIX
[IpeoOpazoBanue OYKBEHHBIX

32 BBIP)XEHUI, PACKPBITHE CKOOOK U https://m.eds00.ru/9138843a
MPHUBEICHUE TIOJJOOHBIX CJIAracMbIX
[IpeoOpazoBanre OYKBEHHBIX

33 BBIPKCHUH, PACKPBITHE CKOOOK H https://m.edsoo.ru/365491cd
NPUBECHUE TIOAOOHBIX ClIaraeMbIX

34 (BOVCTBA CTEIICHH € HATYPAJIbHbIM https://m.edsoo.ru/6c2c38ad
noKasareyieM

35 CBoliCcTBa CTENEHU C HATYpPaIbHBIM bubnmnorexa [JOK

IIoKa3aTecjIeM

https://m.edsoo.ru/7f42154¢e
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CBolicTBa CTENEHU C HATYpaJIbHBIM

bu6mmoreka [IOK

36
OKa3aTejeM https://m.edsoo.ru/7f4218be
37 MHoOro4seHs! https://m.edsoo.ru/82f3b41d
38 MHoOro4J1eHbl https://m.edsoo0.ru/31f8695b
39 CnoxxeHue, BEIMHTaHHC, https://m.edsoo.ru/b8efe5b6
YMHO)KGHI/IG MHOI'OYJICHOB
C
40 JIOKCHHE, BRITUTAHHC, https://m.edsoo.ru/9ee9e5af
YMHO)KGHI/IG MHOI'OYJICHOB
41 Croxerne, BEMUTAHEC, https://m.edsoo.ru/46584acf
yMHO)KeHI/Ie MHOTI'OYJICHOB
C
42 MIOKCHHE, BEIUTAHHC, https://m.edsoo.ru/d1f97af4
YMHO)KGHI/IC MHOTOYJICHOB
o -
43 OPMYJIET COKPALICHHOTO https://m.edsoo.ru/d9e7deb5
yMHO)KeHI/IH
® -
44 OPMYIIBI COKpAIICHHOTO https://m.edsoo.ru/6e7de53c
YMHOKCHHSI
® -
45 OPMYIIBI COKpAIICHHOTO https://m.edsoo.ru/1e63f25c
YMHOKEHHSI
o -
46 OPMYJIbI COKpAHICHHOTO https://m.edsoo.ru/1e33ad77
YMHOKEHHS
o -
47 OPMYJIET COKPALICHHOTO https://m.edsoo.ru/cc74alcs
YMHOKEHHUS
P
48 A3NOKCHHE MHOTOHIICHOB Ha https://m.eds00.ru/7ah3d68f
MHOKHATEIN
P
49 A3JIOMCHUC MHOTOHIICHOB Ha https://m.edsoo.ru/b754871fd

MHOXUTCIN
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50

PasnoxeHne MHOTrO4JIEHOB Ha
MHOXHUTCIIN

https://m.edsoo.ru/3c39faa7

51

Pa3noxxenne MHOro4jieHoB Ha
MHOXUTENM. [lo02omoska k
KOHMPObHOU pabome

https://m.edsoo.ru/a65bf4e2

52

KonTtpouabnas pa6ora Ne2 o
teMe "Anredpandeckue
BbIpaKeHUs"

https://m.edsoo.ru/8e555bab

53

AHnanuz konmpoavHot pabomsi
YpaBHeHue, mpaBuiia
npeoOpa3oBaHUs YpaBHEHUS,
PaBHOCHILHOCTD YPaBHEHUN

https://m.edsoo.ru/c24c5497

54

JIuneiiHoe ypaBHEHHE C OAHOU
IIEPEMEHHOM, PELICHUE JIMHENHBIX
ypaBHEHUH

https://m.edsoo.ru/f865b539

55

JIuHeiiHOe ypaBHEHHE C OJHOM
IIEPEMEHHOM, pEeLICHUE JIMHEUHBIX
ypaBHEHUH

https://m.edsoo.ru/4f1a8771

56

JIuHeiitHOe ypaBHEHHE C OJJHOU
MIEPEMEHHOM, pEIICHUE JTMHEHHBIX
ypaBHEHUH

https://m.edsoo.ru/39854e31

57

Pemenue 3aga4 ¢ moMOIIBIO
yYpaBHEHUH

https://m.edsoo.ru/db6e1f8b

58

59

Pemenue 3agad ¢ moMoOIIBIO
YpaBHEHUH
Pemienue 3apau ¢ nomolpo
ypaBHEHUH

https://m.edsoo.ru/974443d6

https://m.edsoo.ru/a812ec46
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Pemenue 3a1au ¢ mOMOIIBIO

60 . 1 https://m.edsoo.ru/bacéddid
YpaBHEHUI
Tusei

61 VIHEHHOE YPABHCHIE € ABYMA 1 https://m.eds00.ru/4b1ff196
NEPEMEHHBIMU U €ro rpaduk
Tusei

62 VIHCHHO® ypABHCHHC & IByMA 1 https://m.eds00.ru/656728ca
NEPEMEHHBIMU U €ro rpaduk
C .

63 uerema IiByX JTHHCHHBIX 1 https://m.edso0.ru/569c49dd
YpaBHCHHU C ABYMA IICPEMECHHBIMHA
C .

64 uerema %Byx JTHHCHIBIX 1 https://m.edsoo.ru/424d81ce
YPaBHEHHI C IBYMsI IEPEMEHHBIMHU
C .

65 uerema IfoX JTHHCHIBIX 1 https://m.edsoo.ru/a6ce5656
YPaBHEHHI C IBYMsI TEPEMEHHBIMHU
C .

66 erema %Byx THHCHHRIX 1 https://m.edsoo.ru/1567fech
YpaBHEHHI C IBYMsI IEPEMEHHBIMHU

67 Pemenue cucrem ypaBHEeHUH 1 https://m.edsoo.ru/283cclel

68 Pemenue cucrem ypaBHEeHUH 1 https://m.edsoo.ru/fdccfe2e

69 Pemenue cucreM ypaBHEeHUH 1 https://m.edsoo.ru/611cal56

70 Pemenue cuctem ypaBHEeHUH 1 https://m.edso00.ru/9a355ff9
Pemenue cuctem ypaBHEHHIA.

71 Iloocomoska Kk KOHMPOALHOU 1 https://m.edsoo.ru/f124ac9a
pabome
K 6oTa Ne3

12 OHT,I,) Onbﬂfm pabota A2 H"O 1 https://m.eds00.ru/57b39728
TeMe "JIMHelHbIe ypaBHEHUS
A 1 pab

73 FATUS RORMPOTLHOU pa Ombf 1 https://m.edso0.ru/a23733d2
KoopaunaTa Touku Ha IpSIMOi

74 Hucnossle IPOMEKYTKH https://m.edsoo.ru/e8211e28

75 YucrioBbie TPOMEKYTKH https://m.edsoo.ru/abf7afd9
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PaccrosiHue Mexly IByMsI TOUKaMHU

76 . M 1 https://m.edsoo.ru/5¢cc9cc5b
KOOp,[II/IHaTHOI/I HpSIMOI/I
P
77 accToAHIe MVC)KHy HBVYM’I ToHKaMi 1 https://m.edsoo.ru/22a3ch6a
KOOp}II/IHaTHOI/I prIMOI/I
IT
78 PAMOYTOILHAT CHETEMA 1 https://m.edso0o.ru/3b66d7e3
KOOPJIMHAT Ha TUIOCKOCTH
IT
79 PAMOYTOTIbHAS CHCTeMA 1 https://m.edsoo.ru/fab8clbd
KOOPJMHAT Ha TUIOCKOCTH
IT
80 PHMEPb IPAHKOB, 3ATAHHEIX 1 https://m.edsoo.ru/d9cf79c1
dbopmynamu
IT
81 PHMEPEI TPAQUKOB, 3ATAHHbIX 1 https://m.edsoo.ru/842b2d45
dbopmynamu
IT
82 PHMCPPI IPAQHKOB, 5a/1aHHEIX 1 https://m.edsoo.ru/f8f647a4
dbopmynamu
Y
83 TeHne Ip aq)I:IKOB DEAILHBIX 1 https://m.edsoo.ru/cfadb472
3aBHCHUMOCTEN
84 Hrenue rp a(bI:IKOB PEAIbHBIX 1 https://m.edsoo.ru/ba2f4ff4
3aBHCUMOCTEH
85 [Tonarue GpyHkuuu 1 https://m.edsoo.ru/cc5ad997
86 I'padux Gynkumm 1 https://m.edso0.ru/f84482b5
87 CgoiicTBa GyHKINHA 1 https://m.edsoo.ru/2c3527el
88 CaoiicTBa GyHKIMI 1 https://m.edso0.ru/111696e6
89 Jluneitnast yHKIUSA 1 https://m.edso0.ru/da7259¢2
90 Jlunetinas QyHkIus 1 https://m.edso00.ru/19c752fc
n N
91 OCTpOCHHE rpaduKa THHEHHON 1 https://m.edso0.ru/68799ddc

byHKIIUN
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92

[MocTpoenue rpaduka TUHEHHON
byHKIIUN

https://m.edsoo.ru/212d18e7

93

I'padux pynkuum y =[x|

https://m.edsoo.ru/e2bcf23e

94

I'padpux pynkuum y =[x|.
Iloocomoska k KOHMPOALHOU
pabome

https://m.edsoo.ru/f4dfafbc

95

KonTpoasnast padora Ne4 o
teme "KoopauHaTel U rpaduky.
Oynaknun" / Beepoccuiickas
npoBepoyHas pabora

https://m.edsoo.ru/613c655d

96

Wrorosas xoHTposbHas padora /
Bcepoccuiickas npoBepouHas
pabota

https://m.edsoo.ru/755babd3

97

IToBTOpEHNME OCHOBHBIX MOHITUHN U
METO/IOB Kypca 7 Kiacca,
000011IeHNE 3HAHUHA

https://m.edsoo.ru/3a654b9d

98

[ToBTOpEHNE OCHOBHBIX MOHITHI U
METOJIOB Kypca 7 Kiiacca,
000011eHE 3HAHUH

https://m.edsoo.ru/d7ff245a

99

IToBTOpEHME OCHOBHBIX OHATHN U
METOJIOB Kypca 7 Kiiacca,
000011IeHNE 3HAHUNA

https://m.edsoo.ru/d12b3b9d

100

101

IToBTOpEHME OCHOBHBIX MOHITUH U
METOJIOB Kypca 7 Kiiacca,
000011IeHHE 3HAHUH

[ToBTOpEHUE OCHOBHBIX MOHITUN U
METOIOB Kypca 7 Kiacca,
000011IeHHE 3HAHUN

https://m.edsoo.ru/81ca2fdl

https://m.edsoo.ru/53c2e81f
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[ToBTOpEHNE OCHOBHBIX OHATUN U

102 METOJIOB Kypca 7 Kiacca, 1 https://m.edsoo.ru/9fcdbdc9
0000111eHE 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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https://m.edsoo.ru/9fcdbdc9

8 KUIACC

Kouun4yecTBO 4acoB DJIeKTPOHHbIE
Ne ara nudpoBbie
Tema ypoka Kontpoabusie | IlpakTHyeckue A op
n/n Bcero H3y4eHusi | oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchbl

1 KBanpaTHblii KOpEHb U3 YHUCIIa 1 https://m.edso0.ru/7f566b24
I1 o

2 OIPITHE OB HPPAOHATEHOM 1 https://m.edsoo.ru/72ac855b
YHCIIe

3 JlecaTumbIe NpHOMIKCHHS 1 https://m.edsoo.ru/da8989ce
HPpalOHAJIBHBIX YHUCET

4 JlecaTuHbIE NPHOMIKCHMS 1 https://m.edsoo.ru/fc4af857
HPppaLOHAJIBHBIX YHUCEI

5 JleficTBUTENbHBIE YUCIIA 1 https://m.edsoo.ru/alddbeae

6 CPaBHCHHC JICHCTBHTCILHEIX 1 https://m.edso00.ru/637a2172
qHCcel
C N

7 PABHEHHC JACHCTBHTEILHAIX 1 https://m.edsoo.ru/d537dbaf
qucen
A N N

8 pHMETHICCKHH KBaNpaTHbIl 1 https://m.edsoo0.ru/9d8ebe6f
KOPCHB

9 VYpaBHeHue BUia X* = a 1 https://m.edsoo.ru/c22abcca
Croii

10 pouctsa apmbMeTfI Heckux 1 https://m.edsoo.ru/78ffac69
KBaJ[PaTHBIX KOPHEH
Croii

11 pouctsa apH(bMeTfI HecKux 1 https://m.edsoo.ru/6af3fa69
KBaJIpaTHI)IX KOpHeI/I
[IpeobpazoBaHue YUCTOBBIX

12 BBIPOKCHHM, COACPIKALITUX 1 https://m.edso0.ru/39c73255

KBaJIpaTHbIE KOPHU
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13

[IpeoOpa3oBaHMe YHCIOBBIX
BBIPAKECHUM, COACPIKALLUX
KBa/IpaTHbIE KOPHU

https://m.edsoo.ru/ac98bbb1

14

[IpeobpazoBaHme YUCTOBBIX
BBIPAKECHMM, COAECPIKAILUX
KBaJIpaTHbIC KOPHU

https://m.edsoo.ru/f87ee32a

15

[TpeobpazoBaHme YUCTOBBIX
BBIPAXKEHUH, COAEPIKAINX
KBaJIpaTHbIE KOPHU

https://m.edso00.ru/32593c7e

16

CreneHs ¢ O CJIbIM ITOKA3aTCIIEM

https://m.edsoo.ru/a59837el

17

CrangapTHas 3aluCh YUCIa.

Pa3mepbl 00bEKTOB OKPYKAIOIIETO
Mupa (OT 3J€MEHTaPHBIX YACTHIL

JI0 KOCMUYECKIX 00BEKTOB),
AJIUTCIIBHOCTD IMPOLICCCOB B
OKpY’KaroieM MUpe

https://m.edsoo.ru/928ecd9f

18

CBoiicTBa CTENEHH C IIETBIM
[IOKa3aTeIemM

https://m.edsoo.ru/45fec448

19

CBoiicTBa CTENEHH C LETIBIM
MoKa3aTejieM

https://m.edsoo.ru/44f84bfd

20

CBOIiCTBa CTENEHH C IIEIBIM
noxkasarejieM

https://m.edsoo.ru/13da6ff5

21

CBoiicTBa CTENEHU C LIETIBIM
IoKa3arejieM

https://m.edsoo.ru/a444ce3e

22

CBoiicTBa CTEOEHU C LIETIBIM
oKa3aTejIeEM

https://m.edsoo.ru/345e1638

23

KBanpatHblii TpéxuiieH

https://m.edsoo.ru/baldf7ec

24

KBanpaTHbiii TpEXUIeH

https://m.edsoo.ru/bdd9be79
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Pasnoxxenune kBaapaTHOro

25 . https://m.edsoo.ru/6ec17678
TPEXWICHA HAa MHOXUTCIIN
Pasnoxxenune kBaapaTHOro

26 TPEXTICHA Ha MHOIHTEM. . https://m.edsoo.ru/5e6567eb
Iloozomoeka Kk KOHMPOILHOU
pabome
KonTpoasnas padora Nel o

27 temaM "KBaspaTHble KOpHHU. https://m.edsoo.ru/c724d7e4
Crenenu. KBanpatHbiii TpexusieH"

28 Anaaus konmpoonoi padomo! https://m.edsoo.ru/ec8fa983
Anrebpanueckas 1poOb
JlonycTUMBbIE 3HAUCHUSI

29 MEPEMEHHBIX, BXO/ISIINX B https://m.edsoo.ru/3ccca98f
anredpanvecKke BoIpasKeHUs
JlomycTrMble 3HAYCHHUS

30 MIEPEMEHHBIX, BXOISIINX B https://m.edsoo.ru/b92452fd
anreOpandyecKre BhIpaKEHUS

31 Octioprioe CBOHf 8o https://m.edsoo.ru/7a7818ed
anredpandeckoi qpoou

32 Coxparienue apo0Oeit https://m.edsoo.ru/33ee19b8

33 Coxkpartenue apobeit https://m.edsoo.ru/3d585c35

34 Coxparenue apooeit https://m.edsoo.ru/b7286a26
CnoskeHue, BEIYUTAHUE,

35 YMHOXEHUE U JICICHHE https://m.edsoo.ru/b7¢c5738b
anredpandeckux Apooei
CrnoyxeHune, BEIYUTAHHUE,

36 YMHOXEHUE U JICIICHUC https://m.edsoo.ru/fa626af5

anreOpanvecKux apooeit
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CrnoxxeHue, BEIYUTAHUE,

37 YMHOXKEHHE U JIeTICHUE https://m.edso00.ru/67e347f8
anredpandeckux apooeit
CnoskeHue, BEIYUTAHUE,

38 YMHOXEHUE U JICIICHHC https://m.edso00.ru/8d61236¢
anreOpanvecKux apooeit
[IpeobpazoBaHue BBIpaKEHUH,

39 COJICPIKaIINX aNreOpandecKue https://m.edso0.ru/82ac3492
Ipodu
[IpeobpazoBaHue BBIpAKESHUH,

40 coJiepXKaIiux ajareopanvyeckue https://m.edsoo.ru/51ae3adl
npobu
[IpeoOpazoBanue BEIpaKEHUH,

41 COACPAUIIX AreOpaHTICCKHE https://m.edsoo.ru/d4adbf39
npobu. Iloocomoska k
KOHMPOIbHOU pabome

42 Kontposbtas pagora Ne2 ro https://m.edsoo.ru/eda4e16d
teMe "Anredpandeckas Jpoos"

43 Anaus koumpoonot padomo: https://m.edsoo.ru/aabbeeca
KBanpatHoe ypaBHeHUHE

44 HenosHoe kBaipaTHOE ypaBHEHUE https://m.edsoo.ru/ba7c2494

45 Hemnonnoe kBagpaTHOE ypaBHEHUE https://m.eds00.ru/7739d625

46 Dopmyiia KopHeit KBapatHoro https://m.edso0.ru/f3c232a6
YpaBHEHHUS

47 Popmysia KopHeit kBapatHoro https://m.edso0.ru/1b454bfe
ypaBHCHHS

48 opwiya Kopreit KBapatHoro https://m.edsoo.ru/5b12b5ea

ypaBHEHUS
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49

Teopema Buera

https://m.edsoo.ru/fa4fb6as

50

Teopema Buera

https://m.edsoo.ru/f9a2b61f

51

Pemenue ypaBHeHUH, CBOASAILUXCSA
K KBaJIpaTHBIM

https://m.edso00.ru/673692a2

52

Pemenue ypaBHeHUH, CBOASAILNXCSA
K KBaJIpaTHBIM

https://m.edsoo.ru/aaa9bcda

53

[Ipocreiimme npobHO-
panuoHaIbHEIE YPaBHEHUS

https://m.edso0.ru/67772e31

54

[Ipocreiimme qpobHO-
panyoHaJIbHEIE YPaBHEHU

https://m.edsoo.ru/29e268ed

55

Pemenne TeKCTOBBIX 337124 C
MOMOIIBIO KBAaJPaTHBIX YPAaBHEHUI

https://m.edsoo.ru/cf84dc92

56

Pemenune TekCcTOBBIX 3a7a4 C
TTOMOIIIBbIO KBaIPATHBIX
ypaBHeHUH. [loocomoska K
KOHMPONbHOU pabome

https://m.edsoo.ru/feb686¢8

57

KonTpoasnas padora Ne3 o
teMe "KBaznpaTHble ypaBHEHUS"

https://m.edsoo.ru/b7blad5f

58

AHanuz KoHmponvHoU pabomol
JIuneiiHOEe ypaBHEHME C IBYMs
NepEMEHHBIMH, €T0 rpaduk,
MIPUMEpPHI pEIICHNs YPaBHEHUN B
LeJIBIX YUCIIax

https://m.edsoo.ru/ae677ab5

59

JIuHeiiHOe ypaBHEHUE C IBYMS
MepEeMEHHBIMHU, €ro rpaduk,
IpUMEPHI pellIeHHs ypaBHEHH B
LeJIBIX YUCIIax

https://m.edsoo.ru/2b4f56e5
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60

JIuHeiiHOe ypaBHEHUE C IBYMS
MEpPEMEHHBIMH, €T0 rpaduk,
MIPUMEPHI pEIIeHUs] YpaBHEHUH B
LEBIX YUCIIax

https://m.edsoo.ru/56fb3f4a

61

Pemenue cucrem AByX JIMHEHHBIX
YPaBHEHUH C IBYMs IEPEMEHHBIMU

https://m.edsoo.ru/73e4de97

62

Pemenue cuctem AByX JTMHEMHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU

https://m.edsoo.ru/de6ed3f1

63

Pemenue cucrem AByX JIMHEMHBIX
ypaBHEHUH C IBYMS IEPEMEHHBIMH

https://m.edso0.ru/4ca22968

64

[Ipumeps! pemienus: cucrteM
HEJIMHENHBIX YpaBHEHUH C IBYMsI
[IEpEMEHHBIMU

https://m.edsoo.ru/5d426¢5d

65

IIpumeps! penieHus cucTem
HEJIMHENHBIX YPABHEHUN C ABYMS
IIEPEMEHHBIMU

https://m.edsoo.ru/1c257f64

66

I'paduueckas uHTEpIIpETALUS
YPaBHEHUS C ABYMS IIEPEMEHHBIMU
U CUCTEM JIMHENHBIX YPaBHEHUH C
JIBYMsI IEPEMEHHBIMU

https://m.edsoo.ru/275e59c2

67

I'paduueckas uHTEpIIpETAIIS
YPaBHEHUS C IBYMs IEPEMEHHBIMHU
U CUCTEM JIMHEHHBIX YPaBHEHUH C
JIBYMsI IEPEMEHHBIMU

https://m.edsoo.ru/7e32c7f9

68

Pemenne TekcToBBIX 3a1a4 ¢
IIOMOILBIO CUCTEM YPaBHEHUM

https://m.edsoo.ru/2bee62fc

69

Pemienune TekcToBBIX 3aa4 C
MIOMOIIBIO CUCTEM YPABHEHHUN

https://m.edsoo.ru/a4ee3336
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Pemienne TeEKCTOBBIX 337124 C

70 . https://m.edsoo.ru/c425b3ed
MTOMOIIBIO0 CUCTEM YPaBHEHHIA
YuciioBble HEPABEHCTBA U UX

71 . p https://m.edsoo.ru/ab935797
CBOIICTBa
qI/ICJIOBLIe HCPABCHCTBA U UX

72 N p https://m.edsoo.ru/2a95bc36
CBOICTBa
HepaseHnctBo ¢ omHon

73 P . A https://m.edsoo.ru/f7daad5b
IepEeMEHHOM
Jluneiinble HepaBeHCTBA ¢ OJHOU

74 N p A https://m.edsoo.ru/1b31351c
TePEMEHHON U MX PEIICHHE
Jluneiinble HepaBeHCTBA ¢ OJHOU

75 . p a https://m.edsoo.ru/9e34ec7d
MePEMEHHON M MX PEIICHHE
JIuHeliHbIe HEpaBEHCTBA C OJHONU

76 N p a https://m.edsoo.ru/e3b51845
MePEMEHHON U MX PEIICHHE
CucTeMbl JMHENHBIX HEPABEHCTB C

77 . N P https://m.edsoo.ru/f4c88c54
OJIHO MEepeMEHHOHN U UX pelIeHHe
CucTeMbl JUHENHBIX HEPABEHCTB C

78 . B p https://m.edsoo.ru/571a8b2c
OJIHOM TIEPEMEHHOM M MX PEIICHHE
CucreMbl TUHEHHBIX HEPABEHCTB C

79 . . p https://m.edso0.ru/99b83365
OJHOU HepeMeHHOI/I n ux pemeHHe
N3o0paxkenue pemeHus

80 JUHEHHOTO HEPAaBEHCTBA U MX https://m.edsoo.ru/aeal2984
CHUCTEM Ha YMCIIOBOM IIPSIMOM
N3obpakenue pereHus
JIMHEHHOT O HEPABEHCTBA U UX

81 CHUCTEM Ha YHCJIOBOW MPSIMOIA. https://m.eds00.ru/57565dd5

Iloocomoska Kk KOHMPOALHOU
pabome
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KonTtpouabnas pa6ora Ned o

82 temaM "HepaBeHcta. CucTeMbl https://m.edsoo.ru/6a53b46e
ypaBHeHUI"

83 Anaaus konmpoxsnoi patomoi. https://m.edsoo.ru/6a7caeab
[onsarue GpyHKINU

84 Obnacts onpeneneHIﬁa " https://m.edsoo.ru/1b9bcdef
MHOYKECTBO 3HaUCHUH QyHKIIH

85 CriocoOwI 3a1anust QyHKITUH https://m.edsoo.ru/bc3f786e

86 I'paduk GyHkmmm https://m.edsoo.ru/df9eb637

87 CBofictsa pyniuH, nx https://m.edsoo.ru/f27b961d
oroOpakeHHne Ha rpaduke

88 Hrenue I:I MOCTPOCHKE rpaduKos https://m.edsoo.ru/88a699ee
byHKIHI

89 Tlpunepui rpadikos Gy, https://m.edsoo.ru/296c3ec9
OTPAKAIOIINX PEATTbHBIE MPOIIECCHI
OyHKITUH, OTMCHIBAIONIUE MTPSIMYIO

90 1 00paTHYIO IPONOPITUOHATIBHBIC https://m.edsoo.ru/b2e6c3fd
3aBHCUMOCTH, UX Irpaduku

91 l'unep6ona https://m.edsoo.ru/c7cd25d2

92 l'unep6ona https://m.edsoo.ru/ea41995c

93 I'paduk byakmmm y = x> https://m.edsoo.ru/2bf8459e
Oyukmuu Y =X2, y = X3,y =YX,y =

94 |x|; rpaduueckoe pemeHue https://m.edsoo.ru/af8ch727
YPaBHEHUH U CUCTEM ypaBHEHUI
[ToBTOpEHUE OCHOBHBIX MOHITUN U

95 METO/IOB KypCOB 7 U 8 KJIacCOB, https://m.edsoo.ru/f4e48f18

0000111eHHE 3HAHUH /
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Bcepoccuiickas npoBepodHas
pabota

96

HroroBasi kKoHTpoJIbHasI padoTa
/ Beepoccuiickas mpoBepoyHast
paborta

https://m.edsoo.ru/f8a8e3ac

97

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB KypCcOB 7 M 8 KJIaCCOB,
000011eHNE 3HAHUHT

https://m.edsoo.ru/b51ebf75

98

[ToBTOpEHME OCHOBHBIX MOHATUN U
METO/I0B KypCOB 7 M 8 KIIacCOB,
000011IeHNE 3HAHUN

https://m.edsoo.ru/76f1f8e2

99

[ToBTOpEeHNE OCHOBHBIX MOHATUH U
METOJI0B KypcOB 7 U 8 KJIaccoB,
0000111eH1e 3HaHUI

https://m.edsoo.ru/7cb79181

100

[ToBTOpEeHNE OCHOBHBIX MOHATUH U
METOJI0B KypcoB 7 U 8 KJIacCOB,
00o011eHne 3HaHui

https://m.edsoo.ru/592ad7a9

101

[ToBTOpEHNE OCHOBHBIX NOHATUN U
METOJI0B KypcoB 7 U 8 KJIacCOB,
000011IeHNE 3HAHUN

https://m.edsoo.ru/1fbadd86

102

[ToBTOpEHNE OCHOBHBIX OHATUN U
METOJIOB KypCcOB 7 M 8 KJIacCOB,
0000111eHIEe 3HAHMIA

https://m.edsoo.ru/dc2f5d6c¢c

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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9 KUIIACC

KoJsun4yecTBo yacoB DJIeKTPOHHbIE
] T U BbI
JI:;H Tema ypoxa Beero Koutpoasnbie | IlpakTuueckue J::y:eﬂnn gﬁizzBa:enbnme
padoTsbI padoTbI pecypesr

PaunonanbsHble uncna,

1 HppalOHAJIbHBIE YUCIIa, KOHEUYHBIE 1 https://m.edsoo.ru/784cdd1c
1 OECKOHEYHBIE IeCATUYHBIC ApOoOU
MHOXeCTBO J1IeWCTBUTENIbHBIX

2 YHCeII, NCUCTBUTEIILHBIC YHCIa KaK 1 https://m.edsoo.ru/97eaef99
OCCKOHEUYHBIC ACCSITHUHBIC POOH
B3anMmHO ogHO3HAYHOE
COOTBETCTBUE MEXKITY MHOKECTBOM

3 JNIEUCTBUTEILHBIX YHCET U 1 https://m.edsoo.ru/2e8d43dc
MHOECTBOM TOUYEK KOOPAMHATHOU
IpsAMON
CpaBHEHHE IEMUCTBUTEIIBHBIX YHCETT,

4 apupmMeTHYeCKue NeiCcTBUSA C 1 https://m.edsoo.ru/c83fele6
JEUCTBUTEIbHBIMU YHCIIAMU

5) Hpubminiurioe snasene 1 https://m.edsoo.ru/b75291fe
BEITUYHHBI, TOYHOCTH MPUOIHKCHHUS
OxpyrieHnue uucen https://m.edsoo.ru/ad42bfel
OxpyrieHnue uncen https://m.edsoo.ru/4866ab2a

8 Hpuxcnica I/i OLCHIA PesyIbTaton 1 https://m.edsoo.ru/d9c21ccd
BBIYUCIICHUM

9 Hpuichyuica it OLCHKA pe3yIHTATOR 1 https://m.edso00.ru/42bb579b

BBIYUCIIEHUN
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JIunenHoe ypaBHeHue. Pemenue

10 ypaBHEHUH, CBOJSIINXCS K https://m.edsoo.ru/8da553dd
JIMHEWHBIM
JIuneiiHoe ypaBHeHuUe. PemieHne

11 YpPaBHEHUH, CBOJAILIMXCS K https://m.edsoo.ru/632a9a8a
JINHEWHBIM
KBanpatHoe ypaBHeHue. Pemienue

12 YPaBHEHUH, CBOAAIINXCS K https://m.edsoo.ru/d26cfldb
KBaJpAaTHBIM
KBagparnoe ypaBHeHue. Pemenue

13 yYpaBHEHUM, CBOASIINXCS K https://m.edsoo.ru/ffde92f6
KBaJPaTHBIM

14 buxBanpaTHble ypaBHEHUS https://m.eds00.ru/79483d18

15 bukBanpaTHbie ypaBHEHUS https://m.edsoo.ru/64b9%efca
[Ipumeps! penieHus: ypaBHEHUI

16 TPETbel U YETBEPTON CTENEHEN https://m.edsoo.ru/8c18fe4a
pa3oKeHUEM Ha MHOXKHUTENN
IIpuMepsl perieHus ypaBHEHUN

17 TpeTher U 4ETBEPTON CTENIEHEN https://m.edsoo.ru/fa5b88a7
pa3ioKeHUEM Ha MHOKUTEIH

18 Pemeriite ?pO6HO_paHHOHaﬂbHHX https://m.edso0.ru/d56625c7
ypaBHEHUN

19 Peuerne ?pO6HO_paHHOHaHLHHX https://m.edsoo.ru/4252c16d
ypaBHEHUM

20 Pemmerme TeKCTOBEIX 38124 https://m.eds00.ru/c9cb88d2
anredpandeckiuM MEeTOI0M

21 PEIICHHE TEKCTOBEIX 3318 https://m.edsoo.ru/b4afabl5

anreOpanvdecKuM MeTO0M
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22

Pemenune TekcTOBBIX 33024
areOpandeckuM METOIOM.
Iloocomoska Kk KOHMPONLHOU
pabome

https://m.edsoo.ru/3cf8d84b

23

KonTtpoJubnas pa6ora Nel o teme
"YpaBHeHHUs C OTHOM nepeMeHHOon"

https://m.edsoo.ru/d7f52af8

24

AHnanuz kKoHmpoabHoU pabomoi
VYpaBHeHUE ¢ ABYMS TIEPEMEHHBIMHU
U ero rpaduk

https://m.edsoo.ru/df9d8f39

25

YpaBHEeHHE ¢ IBYMsI IEPEeMEHHBIMU
U ero rpaduk

https://m.edsoo.ru/5d32aal6

26

Cucrema IByX JIMHEHMHBIX
ypaBHEHUH C ABYMs IEPEMEHHBIMU
U e€ pEILICHHE

https://m.edsoo.ru/2bba28d6

27

Cucrema IByX JIMHEIHBIX
YPaBHEHUH C IBYyMsI IIEPEMEHHBIMU
U €€ pelIeHue

https://m.edsoo.ru/c84b7ec2

28

Cucrema 1ByX JTMHEHHBIX
YpaBHEHHI C IBYMsI IEPEeMEHHBIMHU
U €€ perniecHne

https://m.edsoo.ru/85dch849

29

Cucrema 1ByX JTUHEHHBIX
YPaBHEHHI C IByMs IIEpEeMEHHBIMH
U €€ pelIeHue

https://m.edsoo.ru/497eclfe

30

Pemenue cucrem AByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JINHEHHOE, a
JIpYroe — BTOPOH CTEIICHU

https://m.edsoo.ru/73a6debd
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31

Pewienue cucreM IByX ypaBHEHHUH,
OJIHO U3 KOTOPBIX JIMHEWHOE, a
JIpyroe — BTOPOU CTENIEHU

https://m.eds00.ru/3962972a

32

Pemenue cucteM nByX ypaBHEHUH,
OJIHO M3 KOTOPBIX JIMHEWHOE, a
JIpyroe — BTOPOU CTENIEHU

https://m.edsoo.ru/7ee93blc

33

Pemenue cucrem AByX ypaBHEHUH,
OJIHO M3 KOTOPBIX JIMHEWHOE, a
IpYyroe — BTOPOM CTENEHU

https://m.edsoo.ru/253a6d78

34

I'padmyeckas nHTEpHIpeTaALIUs
CUCTEMBI ypaBHEHUH C TByMs
NepeEMEHHBIMU

https://m.edsoo.ru/74aacd41

35

Perrenue TekcTOBBIX 3a1a4
anreOpandeckuM crocooom

https://m.edsoo.ru/c4d16a8f

36

Perienue TekcTOBBIX 33124
aNreOpanvaeckiuM CriocoOOM.
Tlooeomosxa Kk KOHMPOILHO
pabome

https://m.edsoo0.ru/b939ee99

37

KonTtpoJsbnas pa6ora Ne2 o teme
"Cucrembl ypaBHEHUM"

https://m.edsoo.ru/4fd75fe7

38

Ananuz koHmponvHoU pabomoi
YucnoBbie HEPAaBEHCTBA U HX
CBOMCTBA

https://m.edsoo.ru/43de68c6

39

40

YucnoBble HEPABEHCTBA U UX
CBOMCTBA

JInnenHble HEPABEHCTBA C OJJHOMN
IIEPEMEHHON U UX pELICHHE

https://m.edso00.ru/369843b4

https://m.edsoo.ru/55eaa389
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JInneniHble HEPABEHCTBA C OJJHON

41 . https://m.edsoo.ru/699fbbd8
HepeMeHHOI/I U Uux pemeHHe
JInHeNHbBIE HEPABEHCTBA C OJHOMI

42 N p A https://m.edsoo.ru/ea2687d2
HepeMeHHOI/I U Uux pemeHHe
Cucre el €paBEHCTB C

43 i TUMH A HHBfXH PABCHCTE https://m.edsoo.ru/6aal7218
OJHOU HepeMeHHOI/I H UX pemeHHe
Cucre el €paBEHCTB C

44 1 TUMH . HHBfX HEpaBeHeTR https://m.eds00.ru/218d6f2e
OJHOU HepeMeHHOI/I H UX pemeHHe
Cucre el €paBEHCTB C

45 " TUMH i HHI{XH PaBeHCTs https://m.edsoo.ru/db291ecl
OJTHOM TIEPEMEHHON M UX PEIICHHE
Ksanpa € HepaBEHCTBA

46 BANPATHDIC HEPABCHCTBA H X https://m.edsoo.ru/6e4fab45
perieHue
K

47 BAZIPATHRIC HEPABCHCTRA 1 HX https://m.edsoo.ru/e665cdbl
perieHne
KBagparusie HEpaBeHCTBA U X

48 P p https://m.edso0.ru/19da69fd
pelieHue
Ksanpa € HepaBEHCTBA

49 BANPATHDIC HEPABCHCTBA 1 X https://m.edso0.ru/98c2b3bf
penieHue
K

50 BAZIPATHRIC HEPABCHCTRA 1 HX https://m.edsoo.ru/3f4a76ea
pelnieHue
I'paduueckas nHTEpIIpETALINA

51 HEPABEHCTB U CUCTEM HEPABEHCTB C https://m.edsoo.ru/d4528c7a
)IBYMSI HepeMeHHI)IMI/I
I'paduueckas uHTEpHIpETALIUSL
HEPABCHCTB U CUCTCM HCPABCHCTB C

52 p p https://m.edsoo.ru/5b94c64a

IBYMsl iepeMeHHbIMU. [lo02omoéxa
K KOHMpObHOU pabome
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53

KonTtpoJubnas padora Ne3 o teme
"HepaBencrsa"

https://m.edsoo.ru/b99f5667

54

Ananuz KOoHmponvLHOU pabomul
KBanpaTtuunas ¢pynkuus, e€ rpadux
U CBOMCTBA

https://m.edsoo.ru/e5173a2b

55

KBanpatuunas ¢pynkuus, e€ rpadux
U CBOWCTBA

https://m.edso0o.ru/743339¢c6

56

KBangparuunas ¢ynkuus, e€ rpagux
U CBOWCTBA

https://m.edsoo.ru/88ffla6f

57

[Tapabo:a, KOOpIUHATHI BEPIIHHBI
napaloJibl, OCb CHMMETPUU
napadoJIbI

https://m.edsoo.ru/15c24da8

58

[Tapabona, KOOpAMHATHI BEPIINHBI
napaboiIbl, 0Cb CHMMETPUH
napaboIIb

https://m.edso0.ru/8249b96¢

59

[Tapabona, KOOpIMHATHI BEPIINHBI
napadoIIbl, 0Ch CHMMETPHH
napaboib

https://m.edsoo.ru/fb278e5c¢

60

[Tapabosa, KOOpAMHATHI BEPIITHHBI
napaloJibl, OCb CHMMETPUU
napaboJTbl

https://m.edsoo.ru/ed969721

61

[Tapabosna, KOOpAUHATHI BEPIIUHBI
napadoIIbl, 0Ch CHMMETPHH
napadoJIbI

bubmuoreka [JOK
https://m.edsoo.ru/7f43a526

62

[Tapabo:a, KOOpIUHATHI BEPIINHBI
napaboJibl, OCh CHMMETPUU
napadoJIbI
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I'paduxu Qynkmmii: y = kx, y = kx

63 https://m.edso0.ru/5926d73b
+ b, y=k/x, y=x3, y=vX, y=[X|
T i vy =kx, y=kx

64 paguuut Qymiui: y 4 https://m.edsoo.ru/cfd1d18d
+ b, y=k/X, y=x3, y=vx, y=[X|
T i v =kx, y=kx

65 pacuicit dyHiiii: y 24 https://m.eds00.ru/6739f677
b, y=h/x, y=x, y=vx, y=[x|
T H:y=k =k

66 paguxn Gymiami: y =kx, y = kx https://m.edsoo.ru/ealab28c
+ b, y=k/x, y=x3, y=vX, y=[X|
T n:y=kx,y=k

67 paguu Qymiumi: y YT RX https://m.edso0o.ru/3214a133
+ b, y=k/X, y=x2, y=vx, y=iX|
I'paduku Gynkmmii: y = KX, y = kX
+ = =x3 y= =

68 b, y=kix, y=x*, y=vx, y |X|V https://m.edsoo.ru/38baebe7
Hodeomoexa K KOHmpOJZbHOM
pabome

69 }(OHTpom’:mﬂ paora Ned rio Teme https://m.edso0.ru/d7a4d3c6

DyHKIUU

AHnanuz kKoHmpoabHoOU pabomoi

70 TTousaTue yncioBoi https://m.edsoo.ru/22b51f44
[IOCJIEAOBATEILHOCTH
3aganue Mocie0BaTeEIbHOCTH

71 PEeKyppeHTHOH popmyIioii u https://m.edsoo.ru/dfc55a2a
dhopmymoit N-ro wieHa

72 Apnpmerricckas u https://m.edso0.ru/36889def
reOMETPHYECKas IIPOTPECCUH
A

73 pupueTHIecKa u https://m.edsoo.ru/bf2438ea
reoMeTpHYECcKast IPOrPecCuu
() n-

74 OPMYJIBLTI-TO SCHz https://m.edso0.ru/6528a67b

apupMETHIECKON U
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F€OMETPUYECKON ITPOTrPECCUi,
CYMMBI ICPBBIX N 4JI€HOB

75

@opMyIisl N-TO YiIeHa
apudmeTnyeckoit u
r€OMETPUYECKON ITPOTPECCUN,
CYMMBI IIEPBBIX N YICHOB

https://m.edsoo.ru/9a65ed6f

76

®opmyIibl N-TO WieHa
apupMETHIECKON U
reOMETPUUYECKOM IPOTrPeCCUid,
CYMMBI NIEPBBIX N YICHOB

https://m.edsoo.ru/6d756b46

77

®opmyIibl N-TO WieHa
apu(pMeTHYECKON U
T€OMETPUYECKON ITPOTPECCUN,
CYMMBI ICPBBIX N 4JI€HOB

https://m.edso0.ru/ca959173

78

@opMyIisl N-T0 4iIeHa
apupMETHIECKON U
F€OMETPUYECKON ITPOTPECCUN,
CYMMBI IIEPBBIX N YWICHOB

https://m.edso00.ru/9c91e859

79

N3o0pakeHue 4ieHoB
apudmeTnyeckoit u
reOMETPUUYECKON MpOrpeccuid
TOYKaMH Ha KOOPJAMHATHOM
IJI0CKOCTH

https://m.edso0.ru/87354e2f

80

N3006paxeHne 4ieHoB
apru(pMETHIECKON U
Tr€OMETPUYECKON ITPOrPECCUI
TOYKaMH Ha KOOPIMHATHOU
IIJIOCKOCTH

https://m.edsoo.ru/d389e56¢
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81

JIMHENHEBIN U SKCIIOHEHIIUAIbHBIN
poct

https://m.edsoo0.ru/17298a23

82

CnoKHbIE TPOLIEHTHI

https://m.edsoo.ru/b69be694

83

CnoxxHble poLeHThl [lo02omoexa Kk
KOHMPOIbHOU pabome

https://m.edsoo.ru/35eeee32

84

KonTtpoJsbnas pa6ora Ne5 o teme
"YycioBbIE OCIEN0BATEILHOCTH"

https://m.edsoo.ru/9c6d4a74

85

Ananuz KOoHmponvLHOU pabomol
[ToBTOpeHue, 0600IICHNE U
CHCTeMaTH3alus 3HaHUI. 3a1ich,
CpaBHEHME, ICHUCTBUS C
JEHCTBUTENHLHBIMU YUCIIAMH,
YHUCIIOBAs MpsMast

https://m.edsoo.ru/alb3678a

86

[ToBTOpEeHME, 0000IIEHNE U
CHUCTEeMaTH3alus 3HAHUMH.
[IpoueHTsl, OTHOIEHNS,
MIPOTMOPLIUN

https://m.edsoo.ru/1d693aae

87

[ToBTOpeHme, 06001IEeHNE U
CUCTEMAaTH3aIns 3HAHUH.
Oxkpyrienue, mpuoOIMKeHHUE,
OIICHKA

https://m.edsoo.ru/2419faae

88

[ToBTOpeHue, 0600MIEHNE U
cucTeMaTu3anus 3HaHul. Penenue
TEKCTOBBIX 3aJ71a4 apu(PMETHICCKUM
CII0COOOM

https://m.edsoo.ru/287cfaeb

89

[ToBTOpeHue, 06001eHNE U
cucrteMartu3anusd 3HaHuU. Pemmenue

https://m.edsoo.ru/5dba3c6d

66


https://m.edsoo.ru/17298a23
https://m.edsoo.ru/b69be694
https://m.edsoo.ru/35eeee32
https://m.edsoo.ru/9c6d4a74
https://m.edsoo.ru/a1b3678a
https://m.edsoo.ru/1d693aae
https://m.edsoo.ru/2419faae
https://m.edsoo.ru/287cfaeb
https://m.edsoo.ru/5dba3c6d

TEKCTOBBIX 33/1a4 apU(PMETUICCKUM
CIIoco00M

90

[ToBTOpeHmE, 06001IIeHNE U
cucTeMaTu3anus 3HaHuil. Pemenne
TEKCTOBBIX 3a7a4 apu(PMETHICCKUM
crocodom

https://m.edsoo.ru/bcb79d68

91

[ToBTOpEeHME, 0600IIIEHNE U
CHCTEMAaTH3aINs 3HAaHUH.
[IpeobpazoBanme anredpandecKux
BBIPKEHUH, TOMYCTUMbIE 3HAYCHHUS

https://m.edsoo.ru/9a4cbcee

92

[ToBTOpEeHME, 0600IIEHNE U
CHCTEMaTH3allus 3HAHWH.
[IpeobpazoBanue anredpandecKux
BBIpa)KeHHﬁ, AOIMYCTHUMBIC 3HAYCHUA

https://m.edsoo.ru/c8de5145

93

[ToBTOpeHme, 06001IeHNE U
CUCTEMAaTH3aIns 3HAaHUH.
[IpeobpazoBanme anredpandecKux
BBIPAKEHHUH, OMYyCTUMBIC 3HAYCHHSI

https://m.edsoo.ru/53a34379

94

[ToBTOpEeHue, 0600MIEHNE U
cUCTEMaTH3allus 3HAHWH.
[TpeobpaszoBanue anredpandecKux
BBIPKEHUH, TOMYCTUMbIE 3HAYCHHUSI

https://m.edsoo.ru/5bc8cacc

95

[ToBTOpeHme, 06001eHNE U
CUCTEMaTu3alus 3HaHUH. DyHKINHU:
IIOCTPOEHHUE, CBOMCTBA U3YUYECHHBIX

byHKIMIA

https://m.edsoo.ru/79elde7e

96

[ToBTOpeHme, 06001IeHNE U
cucremaTusanus 3HaHui. OyHKuuu:

https://m.edsoo.ru/a89ebbce
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IIOCTPOEHHUE, CBOMCTBA U3yUYEHHBIX
byHKIUH

97

[ToBTOpeHmE, 06001IIeHNE U

cucrtemaTusanus 3HaHu. OyHkuuu:

IIOCTPOEHHUE, CBOMCTBA U3yUYEHHBIX
byHKIMIA

https://m.edsoo.ru/816a61a4

98

[ToBTOpEeHME, 0600IIIEHNE U

cucrtemaTusanus 3HaHu. OyHKuuu:

MOCTPOEHHE, CBOMCTBA H3YYEHHBIX
byHKIUH

https://m.edsoo.ru/243189d8

99

[ToBTOpEeHME, 0600IIEHNE U
CUCTEMAaTH3AIUS 3HAHHM.
I'padmyeckoe penieHne ypaBHEHUH
" UX CUCTEM

https://m.edso0.ru/3838889a

100

[ToBTOpeHme, 06001IeHNE U
CUCTEMAaTH3aIns 3HAHUH.
I'padmueckoe penieHne ypaBHEeHUH
U MX CHCTEM

https://m.edsoo.ru/175a7714

101

HToroBasi KOHTpoJIbHAsA padoTa

https://m.edso00.ru/99ff7321

102

O0001IeHEe ¥ cCUCTEMAaTU3AIIUI
3HAaHWUHU

https://m.edsoo.ru/ed4cd43b

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

68


https://m.edsoo.ru/816a61a4
https://m.edsoo.ru/243189d8
https://m.edsoo.ru/3838889a
https://m.edsoo.ru/175a7714
https://m.edsoo.ru/99ff7321
https://m.edsoo.ru/ed4cd43b

69



IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJbHOM NPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepPsieMOro .
o0pa3oBaTe/IbHOM MPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJibTara
1 Yucna v BBIYUCIICHUS
11 BoimonusaTe, coyeras  yCTHbIE UM INHCbMEHHBIE  NPUEMBI,
' apumeTnyeckue NeUCTBUS C pallMOHATLHBIMH YUCIIAMU
Haxonuth  3HaYeHWsS  YHCIOBBIX  BBIPAKCHHH, NPHUMCHATH
1.2 pa3HO00Opa3HbIC CIIOCOOBI M TPUEMBI BEIYUCIICHUS 3HAYCHUH TPOOHBIX
BEIPKEHUH, COJIepKaIuX OOBIKHOBEHHBIC U JICCATUYIHBIC POOH
[lepexoaute OT oOAHOH (oOpMBI 3amucH  YHCed K JIPYroi
13 (mpeoOpa3oBBIBaTh  JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBCHHYIO B JICCATUYHYIO, B YaCTHOCTH, B OCCKOHCUHYIO
JECATUUHYIO ApOOBb)
14 CpaBHHBATh U yIOPSAI0YMBATh pAllMOHAIBHBIC YHCTIA
15 OKpyrasTh yucia
BBITIONHATE MPUKUIKY W OIEHKY pe3ysibTaTa BBHIYHCICHUH, OIICHKY
1.6 3HQUEHUW YUCJIOBBIX BBIPAKCHUH. BBINOIHATH JOEUCTBUS €O
CTENEHSAMHU C HAaTYpaJIbHbIMH I10Ka3aTeIsIMU
17 [IpuMeHSITh TPU3HAKH JCIMMOCTH, DPA3JIOKCHHE Ha MHOKHUTEIN
' HATypaJIbHBIX YHCEIl
Pemarh mpakTUKO-OPHUEHTUPOBAHHBIE  3a/layd, CBA3aHHBIE C
OTHOIIIGHWEM  BEIUYHMH,  MPOMOPIHOHAIBHOCTHIO  BEIUYHH,
1.8 MPOLIEHTAMH, WHTEPIPETHPOBATh PE3YNbTAaThl PEIICHUs 3amady C
YIETOM OTPaHUYCHUH, CBSI3aHHBIX CO CBOWCTBAMHU PacCMaTPHUBACMBIX
00BEKTOB
2 AnreOpandeckre BhIpaKCHUS
21 Hcnonb30BaTh anreOpanyecKyr0 TEPMHHOJIOTHIO W CHMBOJIHKY,

IPUMEHATH €€ B IIPOLECCE OCBOEHMsI yUeOHOI0 MaTepuana



2.2

2.3

Haxonute 3HaueHuss OYKBEHHBIX BBIPXKECHUNH TMpPH 3aJaHHBIX
3HAYEHHUAX NIEPEMEHHBIX
BoeinonHsaTe mpeoOpazoBaHusl IEJIOT0 BBIPAXKEHUS] B MHOTOYIEH

MMPUBCACHUCM HO)IO6HI>IX cJ1ara€MbIX, paCKpbITUEM CKOOOK

2.4

2.5

BrInonHsATE YMHOXKEHUE OJTHOWICHAa HA MHOTOWIECH U MHOTOWJICHA Ha
MHOTOYJIEH, MPHUMEHSTHh (OpPMYNBl KBajgpata CyMMbI U KBajJpara

pa3HOCTH
OcCyliecTBIATh  pa3jOKEHUE MHOTOWIEHOB HAa MHOXHUTEIU C
MIOMOMIbIO BEIHECEHUS 32 CKOOKHM OOIIET0 MHOXKUTENS, IPYIIUPOBKU

ClIaraeMbIX, TPUMEHEHHS (HOPMYIT COKPAIIEHHOTO YMHOKEHHUS

2.6

HpI/IMeHHTB Hp606p330BaHI/I${ MHOT'OYJICHOB I pCHICHUS PA3JIMIHBIX

3aaa4 U3 MaTEMaTuKn, CMCXKHBIX IPEIMETOB, U3 peaanoﬁ IMPAaKTUKH

2.7

Hcnons30BaTh CBOMCTBA CTENEHEW C HATYpaJbHBIMU ITOKA3aTEISIMU

IUTsI IpeoOpa3oBaHMsl BIpAXKEHUN

3.1

YpaBHEHUS U HEPABEHCTBA
Pewate nuHEiHbIE ypaBHEHUSI C OJHOM INEPEMEHHOW, NpPHUMEHSs
MpaBUJIA MEPEXOA OT UCXOJAHOTO YPABHEHUS K PABHOCUIILHOMY EMY.

[IpoBepsTh, SIBISETCS JU YUCIIO KOPHEM YpaBHEHUS

3.2

3.3

3.4

3.5

3.6

4.1

[IpumensiTb rpaduueckue METOAbl MPH PEIICHWU JIMHEWHBIX

YpPaBHEHUH U UX CUCTEM

[TonObupars mpuMepsl Tap YHCEN, SBISIOMIMXCS — peIIeHUEeM

JIMHEHHOT0 ypaBHEHUS C IBYMs IEPEMEHHBIMU

CtpouTh B KOOPAMHATHOM MJIOCKOCTH rpaduK JTUHEHHOTO YpaBHEHUS
C ABYMS MEPEMEHHBIMU; MOJIb3YACh IpaKOM, IPUBOIUTH TPUMEPHI
pelieHus: ypaBHEHUS

Pemate cuctembl ABYX ~JIMHEMHBIX YpaBHEHUW C  JBYMS
MEPEMEHHBIMH, B TOM YHUCIIE TpaduuecKu

CocTaBisATh U peliaTh JMHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX
YpaBHEHUH MO YCIOBUIO 33]1a4H, HHTEPIIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3aJ]aui MOJIyYEeHHBIH pe3ynbTar

Koopaunats! u rpadguku. OyHKnm

N300paxaTh Ha KOOPIAWHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIKE
3aJIaHHBIM KOOpJMHATaM, Jy4d, OTPE3KH, MWHTEPBaAJbl, 3aMUCHIBAThH

YHUCJIOBBIC ITPOMECIKYTKH Ha aJ'Il"e6paI/I‘IeCKOM SA3BIKC




Ormeuate B KOOpI[HHaTHOﬁ IIJIOCKOCTH TOYKHM IIO0 3aJaHHBbIM

4.2
KOOpJMHATaM
43 Crtpouts rpaduku muHeHHBIX GyHKIHMA. CTpOUTh rpaduk QYHKIHH Y
| =[x
OnuceiBaTh ¢ MOMOIIBI0 (DYHKIIUH U3BECTHBIC 3aBUCUMOCTH MEKIY
4.4 BEJIMUYMHAMU: CKOPOCTh, BpEMS, PACCTOSHHE, IIEHY, KOJHUYECTBO,
CTOMMOCTb, IPOU3BOIUTENLHOCTD, BpeMsi, 00BEM pabOThI
4.5 Haxoauts 3HaueHue GyHKINH 110 3HAYCHUIO €€ apryMeHTa
[Tonumare rpaduueckuii cmoco0 TMpencTaBiICHHUs M aHalu3a
4.6 uHopMaIy, HW3BJIEKAaTh W HHTEPIPETUPOBATH WH(MOpPMAIUIO W3
rpadUKOB pealbHbIX MPOIECCOB U 3aBUCUMOCTEI
8 KUIIACC
Kon o
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI
NpoBepsieMoro .
00pa30BaTeJIbLHON NPOrPaMMbI OCHOBHOT'O 00111er0 00pa30BaHUs
pe3yJibTaTa
1 Yucna v BBIYUCICHUS
Hcnonp3oBaTh  HadajdbHBIC  NPEJACTABICHHUS O  MHOXKECTBE
11 JEHCTBUTENBHBIX YHCEN ISl CPAaBHEHUS, OKPYTJICHUS U BHIYUCIICHU,
' MU300paxkaTh JCHCTBUTEIBLHBIC YHCIIA TOYKAMH Ha KOOPIWHATHOU
IpsAMOit
[IpumensiTb TOHATHE apU(METUYECKOTO KBAJAPATHOTO KOPHS,
12 HAXOJWTh KBAJpPAaTHBIC KOPHHU, HCIONB3Ys TPU HEOOXOIUMOCTH
' KaJIbKYJISITOD, BBITIOJTHSATh npeoOpa3oBaHus BBIPA)KEHUH,
COJIepIKaIlMX KBaJIpaTHbIC KOPHU, HCITOJIb3YysI CBOMCTBA KOPHEH
13 Hcnonp30BaTh 3amvcy OOJNBIIMX M MAJBIX YHCET C ITOMOIIBIO
' JIECATUYHBIX Apo0el u creneHei uncina 10
2 AnreOpandeckre BhIpaKCHUS
[IpuMeHSITh TIOHATHE CTEIIEHU C IIeJBIM IOKAa3aTeJIeM, BBITIOJIHATH
2.1 npeoOpa3oBaHus BBIPAKEHUH, COAEpKAIIUX CTENEHU C LEIbIM

ImoKasarTcJjicM




2.2

BBIMONHATE  TOXKIECTBEHHBIE MNpPeoOpa3oBaHUs  pAIlMOHAIBHBIX
BBIPQKCHHII HAa OCHOBE TMpaBWJI ACHCTBUU HaJ MHOTOWICHAMU U

anreOpandeckuMu ApoOsSMHU

2.3

PaCKJ'IaI[I)IBaTI) KBaI[paTHI)H\/JI TpéX‘IJ'IeH Ha MHOXUTCJIN

2.4

3.1

3.2

[TpumMeHsTH TpeoOpa3oBaHusl BBIPAKEHUH Il PEIICHUS Pa3THYHBIX

3a[a4 U3 MaTEMaTUKH, CMEKHBIX ITPEIMETOB, U3 PEaJIbHON IPAKTHKHU
VYpaBHEHNs U HEPAaBEHCTBA

Pemate JsMHEVHBIC, KBaJpaTHbIE YpPaBHEHUS M pPalUOHAIBHbBIC
YPaBHEHHs, CBOJALIMECS K HUM, CUCTEMBI JIByX YPAaBHEHUH C IBYMs

MNEPEMEHHBIMU

[IpoBomNMTE MpOCTEHIINE WCCIECIOBAHUS YPAaBHEHUH M CUCTEM
YpaBHEHMH, B TOM YHCJIE€ C NPUMEHEHHEM TIpadUuUIecKux
IpeJICTaBlIeHUN (yCTaHaBIUBAaTh, UMEET JIM YpaBHEHHE WM CHCTEMA

YpaBHEHUH pEIIEHUs, €CIIU UMEET, TO CKOJIBbKO, U IPOYee)

3.3

3.4

4.1

4.2

[lepexoaute OT cJOBeCHOW (OPMYIHPOBKHM 3afauyd K e€
anreOpandeckod MOJEIN C MOMOILIBIO COCTABJICHUSI YPaBHEHUS WIH
CHCTEMbl ypaBHEHHH, WHTEpIPETUPOBaTb B COOTBETCTBUM C

KOHTEKCTOM 33J1a4M MOJTYyYECHHBIN pe3yJIbTaT

[IpuMeHATh CBOWCTBAa YHCIOBBIX HEPABEHCTB [UISi CpPaBHEHUS,
OIICHKH, pelaTh JIMHEWHbIE HEPABEHCTBA C OJJHOM NMEPEMEHHOMN U UX
CUCTEMBI, JaBaTh rPaUIeCKyI0 WILTIOCTPAIIMIO MHOKECTBA PEIICHUN
HEpaBEHCTBA, CUCTEMbl HEPABEHCTB

OyHKIMHT

[Torumate W WCMONB30BaTh (YHKIMOHATIBHBIC TOHSATHS M S3BIK

(TepMUHBI, CUMBOJUYECKHE O003HAYEHHsI), OINpenessaTh 3HAUCHHE
(GYHKIHMH TT0 3HAYEHHUIO apryMEHTa, ONPEACNIATh CBOWCTBA (DYHKITUH
o e€ rpaduky
CrtpouTts rpaduKu dIeMeHTapHBIX QYHKINN BUA:

y=k/x

, Y =X%, ¥y = X3, Y = [X|, onuchIBaTh CBOWCTBA YHCIOBOH (DYHKIMH TIO €€
rpaduxy

9 KUIIACC



Kon
MpoBepPsAEeMOro
pe3yJibTara

1

11

1.2

1.3

1.4

2.1

2.2

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTI'O 00111er0 00pa3oBaHus

Yucna ¥ BEIYUCIIEHUS
CpaBHHBaTh ¥ YNOPSAOYMBATH PAllMOHAIBHBIE U UPPALMOHAIBLHBIC

qucia

BremonaaTs apI/I(l)MeTI/I‘-IGCKI/Ie I[CflCTBHSI C palMOHAJIbHBIMU YU CJIAMH,
COoUcCTasd YCTHBIC U MHNCbMCHHBIC HpI/IéMI)I, BBIITOJIHATH BBIYMCICHUS C

HMppanyoHaJIbHBIMUA YUCIIAMHU

HaxonuTe 3HaueHUs cTeneHeW C LENbIMH MOKa3aTeIs MU U KOPHEH,
BBIYUCIIATH 3HAYCHUS YUCIOBBIX BBIPAKCHUHN

OkpyriisiTb ~ ACUCTBUTENBHBIE  YHCIIA, BBIMOJIHATH  MPUKUAKY
pe3yJibTaTa BEIYMCIICHUN, OLIEHKY YHCIIOBBIX BHIPAYKEHHI
YpaBHEHMsI 1 HEPABEHCTBA

Pemiare nuHElHBIE W KBaJpaTHbIE YpPaBHEHUS, YpaBHEHUS,
CBOJIAIIUECS K HAM, TIPOCTEHIINE TPOOHO-pAIlMOHATILHBIC YPAaBHEHUS

Pemats cucteMsl ABYX JIMHEWHBIX ypaBHCHI/II\/'I C ABYMA ICPEMCHHBIMU
1 CUCTEMBI IBYX ypaBHeHHﬁ, B KOTOPBIX OJHO YPABHCHUC HEC ABJIACTCA

JIMHENHBIM

2.3

2.4

2.5

Pemiate TekcTOBBIE 3a/1aun aNreOpandeckuM CrocoOOM C MOMOIIBIO
COCTABJICHMSI YPaBHEHHUs WIM CHCTEMBI JBYX YPAaBHEHHU C JBYMs

NEPEMEHHBIMU

[IpoBomuTh mpOCTEHIINE MCCIECIOBAHUS YPABHEHUH M CUCTEM
YpaBHEHMH, B TOM YHCJIE€ C NPUMEHEHHEM TIpadUuIecKux
npecTaBiIeHUi (Hampumep, yCTaHaBIMBaTb, UMEET JIM ypaBHEHHE

WIM CUCTEMA YPABHEHUM PEILIECHUS, €CIIU UMEET, TO CKOJIBKO)
Pemars nuHEHBIE HEPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA,

I/1306pa)KaTB PpCIICHUC HCPABCHCTB HA YHCJIO0BOM HpﬂMOfI, 3allMChIBATh

pPEIICHUC C TIOMOIIIBIO CUMBOJIOB

2.6

Pemiate cucTeMbl JIHHEWHBIX HCPAaBCHCTB, CUCTCMblI HCPABCHCTB,
BKJIIOHAOMIUC KBAaApPATHOC HCEPABCHCTBO, I/I306pa>KaTB peuicHuc
CHUCTCMbI HCPABCHCTB Ha YHCI0BOM HpHMOﬁ, 3aIMMCbIBATh PCIICHHUE C

IIOMOIIBO CMMBOJIOB



2.7

3.1

3.2

3.3

3.4

4.1

Mcnonb30BaTh HEPaBEHCTBA MPHU PEIICHUH pa3IMYHbIX 3a]a4
OyHKIMHT

PacnosnaBath  (QyHKIMHM  W3Y4eHHBIX  BUAOB.  lloka3bIBaTh
CXEMaTUYECKH pAacloiOXEeHHEe Ha KOOPJAUHATHOM IJIOCKOCTH
rpadukoB (yHkumii Buma: y=kX, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCUMOCTH OT 3Ha4eHUH K03()(PUIIMEHTOB, ONMUCHIBATH CBOWCTBA
byHKIUH

[Toka3bplBaTh CXEMaTHUECKH pACIOJIOKEHHE Ha KOOPIMHATHOM
IUIOCKOCTH TpadukoB (yHKUMH BuAa Y = VX, Y = [X| U ONUCHIBATh
cBOMcTBa (pyHKUMI

Ctpouth M u300paxaTb CXeMaTH4YEeCKU TpaduKu KBaApaTHUHBIX
(GyHKINH, ONMHUCHIBATH CBOWCTBA KBAAPAaTUYHBIX (DYHKIUI MO WX
rpadukam

Pacnio3naBaTh KBaIpatuuHyro (QYyHKOHIO 1O (opMyse, TPUBOIUTH
IPUMEPbI KBAJPAaTUYHBIX (DYHKIMHA M3 peaJbHON XKU3HH, (PU3MKH,
reOMETPHUH

Apudmernueckasi 1 reOMeTpUUYecKas IpOrpeccuu

PacniozHaBaTh apuMeTHUECKyI0 W T€OMETPUYECKYIO IMPOTPECCHH

IIPU pa3HbIX COCO0aX 3aaHMs

4.2

4.3

4.4

BBINONHATE BBIYMCICHUS C UCMOJIb30BaHUEM (OopMya N-TO WieHa
apu(pMeTnyecKoil 1 TeOMETPUUECKON MPOTrPECCUid, CyMMBI NEPBBIX N
YJICHOB

N300paxaTh  4jeHbl  IOCIENOBATEIBHOCTH  TOYKAMM  Ha
KOOPJAMHATHOU IIOCKOCTH

Pemate 3a1aum, CBsA3aHHBIE C YUCIOBBIMHU ITOCJIEI0BATEIILHOCTSIMH, B
TOM 4YHCJe 3aJaud U3 pealbHOM JKH3HU (C HCIOIb30BAaHHEM

KaJbKYJISATOPA, HUGPOBBIX TEXHOIOTHI)



HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KIIACC
Koa IIpoBepsieMblii 3JIEMEHT COAECPKAHMS
1 UYucna 1 BIYUCICHUS
JlpoOu OOBIKHOBEHHBIE U JECATHYHBIC, IEPeX0] OT OJHON (HOPMBI 3alucu
1.1 npobeit k apyroii. IloHsATHE palMOHANBHOTO YHCIA, 3alHCh, CPAaBHEHHE,
YHOPSA0YMBAHUE PALIMOHATIBHBIX YHCEIN
19 ApudmeTrrueckue 1eHCTBUS C pallMOHaIbHBIMU ynciaMu. Pemenue 3anayu u3
' peasbHOM MPaKTUKKU Ha YacTH, Ha Jpoou
13 CreneHp C HaTypaJlbHBIM IIOKa3aTelIeM: OIpeJesieHue, MpeoOpa3oBaHHe
' BBIPA)XKEHUI1 HA OCHOBE OIPEIENIEHUs, 3aIUCh OOJIBIINX YUCET
14 [IpouieHTsl, 3anuch MPOLEHTOB B BUAE JIPOOU U IpoOU B BUJE MPOIEHTOB.
' Tpu ocHOBHBIE 3a/1auy Ha IPOLIEHTHI, PELICHHE 3a7ja4 U3 PEAIbHOM IPAKTUKU
15 [IpumeHeHne TPU3HAKOB JNEIUMMOCTH, pAa3JIOKEHWE Ha MHOXHUTEIU
' HaTypaJIbHbIX YHCEI
16 PeanpHble  3aBUCMMOCTH, B TOM 4ucie ImpsiMas W oOpaTHas
' IIPONOPLMOHATIBHOCTH
2 Anrebpandyeckue BhIpaXKEHUs
21 [IepeMeHHBIE, YNCIOBOE 3HAYEHNE BBIPAKEHNS C IEPEMEHHOM. JlonmycTrMBIE
. 3HAYEHUS IEPEMEHHBIX
95 [IpencraBnenne 3aBUCUMOCTH MEXKIy BEIHMYMHAMHU B BUAE (OPMYIIHL.
' Brrancnenus no popmymnam
23 [IpeoGpa3oBanue OYKBEHHBIX BBIPAKEHUI, TOXKIECTBEHHO pPaBHbIE
' BBIPAXKECHUS
24 CBolicTBa CTENIEHU C HATYPAJIBHBIM [10Ka3aTeIEM
25 OpnowieHsl 1 MHOrowiIeHsl. CteneHb MHOrowieHa. CioeHue, BBIMUTAHUE,
' YMHOXEHHE MHOTOWIEHOB
@opMybl  COKpAIIEHHOTO YMHOMKEHHUS: KBaJpaT CyMMBl U KBajapaT
2.6 pazHoctu. dopMmyna pa3sHOCTH KBaapaToB. Pa3noxeHne MHOrOWIEHOB Ha

MHOXHUTCIN



YpaBHeHus

VYpaBHeHHe, KOPEHb YypaBHEHMs, IpaBHja NpeoOpa3oBaHUs ypaBHEHUS,

31 PaBHOCHUJIBHOCTh YPaBHEHHI
39 JIuneliHOE ypaBHEHHME C OJIHOI IEPEMEHHOM, YUCIO KOPHEW JIMHEWHOIO
. YpaBHEHUS, PEUIEHUE JIMHEWUHBIX YPAaBHECHUI
33 CocraBieHne ypaBHEHUH 10 yCIOBUIO 3aJa4l. Perienre TEKCTOBBIX 3a7a4 ¢
' IIOMOIIBIO YPAaBHEHUI
3.4 JIuneiliHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaduk
Cucrema JOByX JIMHEHHBIX YpaBHEHHMH C JBYMs IepeMeHHbIMU. PemieHue
3.5 CHCTEM YpaBHEHHH crioco0oM nocTaHOBKU. [IpuMepbl pereHns TEKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YpaBHEHUN
4 Koopaunate! u rpaduku. OyHKIuN
4.1 Koopaunara Touku Ha npsiMoit
49 UucnoBsle NPOMEKYTKH. PaccTosiHuE MeX Ay 1BYMS TOUKAMHU KOOPAUHATHOU
' MPSIMOMA
43 [IpsimoyronpHas cuctema koopauHat, ocu OX u Oy. AGcicca U opauHATA
' TOUYKH Ha KOOPAMHATHOM IJIOCKOCTU
W [Tpumeps! rpadukoB, 3agaHHbIX GopMynamu. UteHne rpauKoB peabHbIX
' 3aBUCUMOCTEN
4.5 [Tonsatue pynkmuu. I'paduk Gynkiuu. CpoiicTBa GyHKIIUN
4.6 Jluneiinasa pynkuus, e€ rpaguk. I'padux pyHkum y = |x|
47 I'paduueckoe pemieHHE ITHHEHHBIX YPAaBHEHHUH M CHUCTEM JIMHEHHBIX
' YpaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
1 Yucna v BIYMCIECHUS
11 KBagpatHblii kopeHb u3 uucna. [loHsATHE 00 HMppaLMOHAIBHOM 4YHCIIE.
' Jecatnunble MpUOIMKEHNS UPPALMOHATHHBIX YHCET
CpoiicTBa apupMeTHYecKHX KBAJPATHBIX KOPHEH W MX IMpPUMEHEHHE K
1.2 npeoOpa3oBaHUI0 YHCIIOBBIX BBIPAXKCHU u BBIUHCIICHUSM.

JlelicTBUTENbHBIC YHCTIA



1.3

Crenens ¢ LeabIM ITOKazaresneM U e€ cBoiicTBa. CTaHgapTHas 3alluch Yucia

2 AnrebpanuecKue BHIPAKEHUS

”1 KBagpaTHblii TpEXuWieH, pa3loKEeHHEe KBAaAPaTHOrO TpEXWIeHa Ha
' MHOXHTEIH

2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO aJlreOpandecKkoi 1poodu

2.3 Cnosxenue, BBIYMTaHNUE, YMHOXKEHHUE, JIeJIEHUE anre0panyeckux apooei

24 PanmonanpHbie BEIpaKEHUS U UX IPeoOpa3oBaHuE
3 YpaBHEHUs U HEPABEHCTBA

31 KBangpatHoe ypaBHeHHe, (opMyna KOpHEH KBaJpaTHOTO YpaBHEHHS.
' Teopema Buera

3.2 Pemienue ypaBHeHM, CBOASIINXCS K JIMHEHHBIM U KBaJIPaTHBIM

3.3 [Tpocreiitmme 1poOHO-paTHOHANTBEHBIC YPAaBHEHHUS

['paduueckas mHTEpIIpETAIUS YPaBHEHUH C ABYMS TIEPEMEHHBIMH U CHCTEM
3.4 JMHENHHBIX YpaBHEHUI ¢ IByMs nepeMeHHbIMU. [Ipumepsl perenus cuctem
HEJIMHEHHBIX YPaBHEHUH C JBYMs IEpEMEHHBIMU

3.5 Pemenne TekCcTOBBIX 3a7a4 anreOpandecKuM CriocoooM

3.6 YucioBeie HEpAaBEHCTBA U X CBOMCTBA

3.7 HepaBeHCTBO ¢ 01HOM ITEPEMEHHOMN

3.8 PaBHOCHIIBHOCTH HEPAaBEHCTB

3.9 JInHeliHbIE HEPABEHCTBA C OJTHOM IIEPEMEHHOU

3.10 Cucrembl TMHEMHBIX HEPABEHCTB C OJHOM IEPEMEHHON
4 OyHKIUU

41 [Tonsatne ¢ynknuu. OOacTe oOmpeneneHuss M MHOXECTBO 3HAUYCHHM
' ¢ynkuuu. CriocoOsl 3a1anust GyHKIUH

4.2 I'padux Gynkiun. YreHre cBOMCTB GyHKINU 1O €€ rpaduKy

4.3 [Tpumeps! rpadukoB GyHKINH, OTPAKAIOIINX PEATBHBIE TTPOIECCHI

44 @OyHKIMH, OMUCHIBAIOUINE TPSAMYI0 W OOpaTHYIO MPONOPLUOHATbHbIE
' 3aBUCUMOCTH, UX TpauKu

4.5 @yHKIMU y =X, y = X’

4.6 Oynxun Yy = VX, Y = |x|

4.7 I'padmyeckoe penieHne ypaBHEHH U CUCTEM YpaBHEHHM

9 KUIIACC



Kon IIpoBepsieMblii 3J1eMEHT CO/IepPKAHUS

1 Yucia ¥ BEIYHCIIEHUSA

PanmonanbHbie 4qucila, HUppalMOHAJIBHBIC YHCJIA, KOHCYHBIC U OECKOHEUYHbBIE

11 JECSITUIHBIE IPOOU
MHOXECTBO  IEHUCTBUTENBHBIX  YWCEN, JEHCTBUTEIBHBIE YHCIA  Kak
19 OecKOHEeuHbIe JecATUYHBIE ApoOH. B3auMMHO OJHO3HAUYHOE COOTBETCTBUE
' MEXIy MHOXECTBOM JECHCTBUTEIBHBIX YHUCEI M KOOPAWUHATHOW IPSMOMN.
CpaBHeHUE IENCTBUTENBHBIX YUCEI
1.3 Apudmernueckne 1eHCTBUS € IEHCTBUTEIbHBIMHI YHCIAMU
W3mepenus, npuOiamkeHus, oueHKU. Pa3Mepsl 00bEKTOB OKPYKAIOLIETO MUPA,
14 JUINTEIBHOCTh MPOIECCOB B OKpyXkatoniem mupe. [IpubnmxéHHoe 3HaueHHE
' BEJIMYMHBI, TOUHOCTh NpuOIkeHus. Okpyrienue uucen. [Ipukuaka u oueHka
pe3yJIbTaTOB BBIYMCIICHU
2 VYpaBHEHMsI U HEPABEHCTBA
2.1 VYpaBHEeHMsI ¢ OTHOMN IEpeMEHHOM
2.2 JIuneiinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIIMXCSA K JIMHEHHBIM
2.3 KBanpaTtHoe ypaBHeHue. Pemienue ypaBHEHU, CBOASIIINXCS K KBaPATHBIM
24 bukBanpatHoe ypaBHeHue. IIpuMepsl peuieHUss ypaBHEHUUM TpPETbed U
' YETBEPTOU CTEIICHEN Pa3IOKEHUEM Ha MHOKHUTEIN
2.5 Pemenue 1poOHO-paiMOHATBHBIX YpaBHEHHHA
2.6 Cucrembl ypaBHEHUN
2.7 VYpaBHeHHE ¢ IBYMS IEPEMEHHBIMU H €r0 Tpaduk
2.8 Pewenne cucreM IByX JIMHEWHBIX YPAaBHEHUM C IBYMs IIEPEMEHHBIMU
29 Pewenne cucreMm IByX ypaBHEHMH, OJHO U3 KOTOPBIX JIMHEMHOE, a IPYroe —
' BTOPOM CTENEHU
2.10 I'paduueckas uHTEpIIpETALMS CUCTEMbI YPAaBHEHHH € IBYMsI IEPEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 3374 aNreOpandecKuM CrocoooM
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne nuHEHBIX HEPABEHCTB C OAHON IEPEMEHHOM
2.14 Peienne cucreM ITMHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU

2.15 KBanpaTtHbie HepaBeHCTBa
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3.1

3.2
3.3
3.4

4.1

4.2

4.3

4.4

4.5

I'padmyeckas wHTEpHIpeTanvss HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS

HIepeMEHHBIMH

DyHKIUU

KBagparnunas ¢ynknus, e€ rpaduk u cpoiictBa. [lapaboma, KoopauHaThI
BEPIINHBI TapadoiIbl, 0Ch CHMMETPUH TTapadoIIbI

I'paduxn pynknmii y=Kkx, y=kx+b 1 ux coiicra

I'paduxu dyukumit y=K/X, y = X’ u ux coiicta

I'paduku pyHKIMIA , 1 UX CBOWCTBA

YucnoBble NOCIEA0BATEIBHOCTH

Onpez[eneHHe H CIIOCOOBI 3aJaHHUs YMCIIOBBIX MOCJIEA0BATEIbHOCTEH. Ba,I[aHI/IC

MIOCTIEIOBATEIBHOCTH PEKYPPEHTHOU (hopmyIioi 1 popmyIioii N-To uieHa

Apudmernueckas mnporpeccus. PopMmynbl N-ro wieHa apuMeTHUECKOM

IPOrPECCUH, CyMMbI IIEPBBIX N UJICHOB

I'eomerpuueckass mnporpeccuss. @Popmysbl N-TO 4leHA TIE€OMETPUUYECKOU

IIPOTPECCUM, CYMMBI IIEPBBIX N YJIEHOB

N3o0pakenne wieHOB apHU(PMETHUYECKOH M T'€OMETPHUUECKOM Mporpeccuit

TOYKaMU Ha KOOPJAMHATHOM IJIOCKOCTH. JINHEMHBIN 1 DKCIIOHEHIINATIBHBIN POCT

Crno’xHbI€ TPOLIEHTHI



IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHMUS

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TpeOOBaAHMS K NPEAMETHBIM pe3yJbTaTaM
OCBOCHHUSI OCHOBHOI1 00pa3oBaTe/IbHOM NPOrpPaMMBbI OCHOBHOI'O
o0mero oopazoBanus Ha ocHoe PI'OC

YMeHne onepupoBaTh NOHATHSAMHU: MHOYKECTBO, ITOJAMHOYKECTBO,
OllEpallid HaJ MHOXXECTBAMH; YMEHHUE OIIEpUPOBATh IOHATHUAMMU:
rpad, CBSA3HBIN rpad, AepeBO, LMK, IPUMEHATh UX MpPH PEIIeHUU
3a7a4; yYMEHHE MHCIOIb30BaTh TIpauyeckoe IpeiCTaBICHHE
MHOJKECTB JUIsl ONHCAHUS PEAIbHBIX IPOLIECCOB U SIBICHUH, NpHU

peLIeHUH 3ajiay U3 IPYTUX Y4eOHBIX IPEIMETOB

YMeHHe onepupoBaTh MOHATUSAMHU: OIIPENEIICHNE, aKCHOMA, TEOPEMA,
JI0OKa3aTelIbCTBO; YMEHHE pACIO3HABAaThb WCTUHHBIE W JIOKHBIC
BBICKA3bIBAaHUsS, NPUBOJIUTH IPUMEPHI U KOHTPIPUMEPHI, CTPOUTH

BBICKAa3bIBAHWA U OTPpULIAHUSA BBICKA3bIBAaHUH

YMeHue onepupoBaTh MOHATHUAMH: HATYPATbHOE YHUCIIO, TPOCTOE U
COCTaBHOE YHCIIO, JEJIUMOCTh HATYpPaJbHBIX YHCEN, HPU3HAKU
JIEJTUMOCTH, 1IE€JI0€ YUCIIO0, MOAYJIb YMCIia, OOBIKHOBEHHAsI Ipo0Ob U
JCCATUYHAas ,Z[p06b, CTaH,HapTHLIfI BHUA 4UCIa, paHI/IOHaHBHOC YHucClio,
HUPpALMOHATILHOE YHCT0, apU(PMETHYECKH KBaJpaTHBIA KOPCHB;
YMEHUE BBINOJHATh JEHUCTBUA C 4HCIaMH, CpPaBHUBATH U
ynOpr)IO‘—II/IBaTI) qucia, HpeHCTaBJ'ISITI) quciia Ha KOOp)IHHaTHOﬁ
NpsIMOM, OKPYIJISATh YMCIA; YMEHUE JeJaTh MPUKHUIKY U OLEHKY

pe3yJibTaTa BEIYMCICHUN

YMeHre onepupoBaTh MOHSATHIMH: CTETICHb C IEJIBIM ITOKa3aTeleM,
apuMeTnyecKuit KBaIpaTHbIN KOpEHb, MHOTOWIEH, alnredpandeckas
Jpo0b, TOXIIECTBO, 3HAKOMCTBO C KOPHEM HATypajlbHOWU CTETICHH
OOJIbIIIC ©IUHMUIIBI, YMECHHUE BBIMOJHATH pacu€Thl 1o (opmyiam,
npeoOpa3oBaHus IENBIX, IPOOHO-PANMOHANBHBIX BBIPAKEHUN W
BBIpa)I(eHI/Iﬁ C KOpHAMHU, PA3JIOKCHUC MHOI'OYJICHA HAa MHOKUTCIINU, B
TOM 4YHCIIE C HCIOJIb30BaHHEM (OPMYINl Pa3HOCTH KBAaAPaTOB M

KBaJApaTra CyYMMbI U Pa3HOCTHU



YMeHue onepupoBaTh IOHATUSAMU: YUCIOBOE PABEHCTBO, YPABHEHUE
C OJHOM TMEPEeMEHHOM, YHCIIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
NIEPEMEHHOI; YMEHHUE pelllaTh JUHEHHBIE U KBAJIpaTHBIE YPABHEHHUS,
JIpOOHO-pallMOHATIbHBIE YPABHEHUSI C OJHOW MEPEMEHHOM, CHUCTEMBbI
JIBYX JIMHEVHBIX YPABHEHUN, TUHEHHbBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble M JApOOHO-pallMOHANbHBIE HEPABEHCTBA C OIHOMN
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a4a4 U3 APYTUX IPEIMETOB
U TIPaKTUYECKUX 3aJad; YMEHHE MHCIIONb30BaTh KOOPIUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IJIOCKOCThH JJISi M300paKEHUS peIleHH

YPaBHEHHUI, HEPABEHCTB U CUCTEM

YMeHue oneprupoBaTh MOHATUSAME: GYHKINS, TpapUK (YHKIIHA, HYITH
GYHKIIUM,  MPOMEXYTKH  3HAKOMOCTOSHCTBA, MIPOMEKYTKH
BO3pacTaHus, yObIBaHWS, HaWOOJbIIee W HAUMEHbIIEE 3HAUCHUS
byHKUINY; yMEHHE OIIEpUPOBATH [OHATUSAMH: npsiMast
MPOTMOPIMOHATLHOCTD, JINHEHHAs (PYHKIIMS, KBapaTuyHas QyHKINS,
oOpaTHasi TMPOMOPIMOHATBHOCTh, IMapadoia, runepOoiia; yMEHHE
cTpouth rpadukd  (QYHKIUH, WMCIONB30BaTh TpaduKud  UIs
OTIpe/IeTICHUS] CBOMCTB IMPOIIECCOB W 3aBUCHUMOCTEH, ISl PEIIeHUs
3a7a4 U3 JAPYruxX y4eOHBIX MPEIMETOB U PEANbHON JKU3HU; YMEHHE

BbIPAKaTh (I)OpMYJ'IaMI/I 3aBUCUMOCTH MCIKY BCIIMUNHAMU

YMenue OIepUpOBATH MOHSTUAMMU: [IOCJIEZIOBATEIBHOCTb,
apudmeTrnyeckass U TeoMeTpuyeckas MPOTPECCHH;  YMEHHUE
UCIIOJIb30BaTh CBOIMCTBA MOCIIENOBATEIBHOCTEH, (DOPMYIIBI CYMMBI U
o0u1ero ujeHa Npy pelIeHrHU 3a/ad, B TOM YHUCIE 3a/1a4d U3 JPYrux

y‘{e6HLIX npeaAMETOB U pCaHBHOﬁ KHU3HHU

YMeHue pemarh 3a7ja4uy pa3HbIX TUIOB (B TOM UYHCIIE Ha MPOLIEHTHI,
JOJIM W 4YacTu, IBM)KEHHE, paboTy, LIeHy TOBapOB M CTOMMOCTb
MOKYIIOK U YCIIYT, HaJIOTH, 3a7[aui U3 00JaCcTH YIpaBICHUS JINIYHBIMU
U ceMeWHbIMH (UHAHCAMHU); YMEHHE COCTaBJSATh BBIPAXKEHUS,
YPaBHEHUS, HEPAaBEHCTBA U CHUCTEMBbl II0 YCIOBHUIO 3aJauH,
UCCIIeI0BaTh OJIYYEHHOE PELICHNE U OLIEHUBATh MPaBA0NOJ00HOCTb
[IOJIYYEHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATUAMU: PUTypa, TOUKA, OTPE3OK, Mpsimasi,
ayd, JIOMaHasl, yrodi, MHOI'OYTOJIbHUK, TPEYTOJIbHUK,

paBHOOEIPEHHBIN u PaBHOCTOPOHHUI TPEYTOJIbHUKH,
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11

12

13

14

NPSMOYTOJBHBIM TPEyrojbHHUK, MeauaHa, OUCCEKTpUCa M BBICOTA
TPEYroJIbHUKA,  YETBIPEXYrOJbHHMK,  MapajuleJorpamM,  pomo,
IPSMOYIOJIBHUK,  KBaJgpar, Tpameuus; OKpPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (QUTypamu;
YMEHHE penlaTh 3a/1a4d, B TOM YHUCJE U3 MOBCEIHEBHOW >KM3HU, Ha
HaXO0XJICHNE F€OMETPUYECKHUX BEIUYHMH C IPUMEHEHUEM U3Y4YECHHBIX

CBOHUCTB (uryp u (HakToB

YMeHue omepupoBaTh MOHATUAMHU: PABEHCTBO (UTYp, PABEHCTBO
TPECYTrOJIbHUKOB; MapaJUICIIbHOCTh U MCPICHAUKYIAPHOCTh MPAMBIX,
yroia MeExay MNpsAMbIMHU, NCPIOCHAUKYIIAP, HAKIIOHHASA, MPOCKIUA,
nogobue  ¢uryp,  TOAOOHBIE  TPEYrOJbHUKH,  CUMMETPHS
OTHOCUTEJILHO TOYKHU U MPSIMOW; YMEHHE PacClO3HaBaTb PaBEHCTBO,
CUMMETpPHI0O W Tomobme  ¢uryp, MapajuieIbHOCTh |

NEPIEHAUKYJISIPHOCTD IIPSAMBIX B OKPYKaIOIEM MUPE

YMeHue omnepupoBarh MOHATHSAMH: JJIMHA, PACCTOSIHUE, YIoJ
(BeMIMYMHA yTIIa, CHHYC U KOCHHYC yrja TPEYroJbHHKA), IUIOIIAb;
YMEHHE OLICHUBATh Pa3Mepbl PEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHE MPUMEHATb (OPMyJbl MEepUMeTpa U IUIOUaau
MHOT'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTU W IUIOIIAAN Kpyra, oobema
IPSIMOYTOJIBHOTO MapajieenuIiesia; yMEHUe MPUMEHITh MPU3HAKU
paBEHCTBa TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJIbHUKA,
teopemy [ludaropa, TpuroHomerpuueckiue COOTHOIICHUS IUIf

BBIUMCIICHUS JJIMH, PACCTOSHUH, TUIOIIAAEH

YMeHune wu300paxarh IJIOCKHE (UIypsl M HMX KOMOHMHAIUH,
IIPOCTPAHCTBEHHbIE (UTYpPHl OT PYKH, C IOMOUIbIO UYEPTEKHBIX
MHCTPYMEHTOB M JJIEKTPOHHBIX CpPEACTB II0 TEKCTOBOMY WIIU

CHUMBOJIbHOMY OITMCAHUIO

VYmenue OINCprUpOBaTh TMOHATHUAMH: TPAMOYroJibHad CHUCTEMaA
KOOpAWHAT, KOOpAWHATBI TOYKH, BCKTOp, CYMMa BCKTOPOB,
MPONU3BCACHUC BCKTOpPAa HA 4YHCIO, CKaJIAPHOC TMPOU3IBCACHUC
BCKTOPOB;, YMCHUC MHCIIOJIB30BATb BCKTOPbI W KOOPAWHATBI IJId
MNpEACTAaBJICHUA JAaHHBIX W PCIICHUA 3ajlad, B TOM YHCJIC U3 APYTUX

y‘IGGHLIX npeaAMETOB U peaanoﬁ KHU3HHU

YMeHue OIICPHUPOBATL IIOHATHUAMM: CTOJIOMKOBBIE H KpYT'OBLIC

IUarpaMMbl, TaONUIBI, cpeaHee apudMeTHueckoe, MeAHaHa,
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HanOoJIpIlIee U HAMMEHBIIIEe 3HAYCHUS, pa3Max YHMCIOBOTO HabOpa,;
yMEHHE W3BJEKaTh, HWHTEPIPETUPOBATh M MPeoOpa30OBBHIBATH
uH(pOpMAIIMIO, TPEICTABICHHYI0 B TaOMWIIaX W HA Juarpammax,
OTpa)karoIYI0 CBOMCTBA U XapaKTEPUCTUKH PEAJIbHBIX IIPOLECCOB U
SBJICHUN; yMEHHE paclo3HaBaTh HW3MEHYMBBIE BEJIIMYUHBI B

OKpYXaroIieM MUpe

YMeHue onepupoBaTh MOHATUSIMH: CIYYAWHBIA OMBIT (CIydaiHBIN
HKCHEPUMEHT), JJIEMEHTApHOE COOBITHE (JIEMEHTapHBIA HCXO[)
CIIy4alfHOTO OTMBITA, CIIydailHO€ COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HAaXOJIUTh BEPOSITHOCTH CIIy4aHBIX COOBITHH B OIBITaX C
PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE peliaTh
3a7]aud METOJOM OPTaHU30BAHHOTO Mepedopa M C UCIOIb30BaHUEM
IpaBWJia YMHOXKEHHUS; YMEHHE OLIEHUBATh BEPOSITHOCTU PEabHBIX
COOBITUN U SBJICHHIA, MOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpY)KaloLIEeM MHpPE U B IKU3HH;
3HAaKOMCTBO C IOHATHEM HE3aBUCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJBIINX YHCET U €r0 POJIBIO B MACCOBLIX SBJICHHUAX

YMeHue BoIOMpATh MOIAXOANINN W3YYEHHBIM METOM MJis pericHUs
3a/1ayu, IPUBOJUTH MIPUMEPHl MATEMATUUECKUX 3aKOHOMEPHOCTEN B
HpI/IpOILC " )KHU3HU, paCHOSHaBaTb HpOSIBJ'IeHI/Ie 3aKOHOB MAaTEMAaTUKHN
B I/ICKyCCTBe, OIIUCBhIBATHh OTACJIIBHBIC BBIAAKOIIIUCCS pe3yJIBTaTBI,
MOJTyYEHHBIE B XOJ€ Pa3BUTHS MAaTeMAaTHKW KaK HAayKH, MPUBOJIUTH
IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITMM M HUX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON NCTOPHUH



INEPEYEHD 2JIEMEHTOB COAEPXAHUS, TIPOBEPAEMbBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii JJIEMEHT COACPKAHUS

1 Uucna v BBIYUCIECHUS

11 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMoCTH HEIbIX YUCE

12 OOBIKHOBEHHBIE ¥ JECATUYHBICE  JpOOHM, TIPOICHTH, OECKOHECUYHBIC
' TIEPUONYECKHE TpooH

13 Panmonaneueie uncna. Apudmernyeckue oOmnepandd ¢ paldOHATBLHBIMU
' qHclIaMu

14 JeiicTBuTenbHble yucaa. Apudmernueckue omepanuu ¢ JeHCTBUTEIbHBIMU
' YyHclIaMu

L5 [TpubnmxEHHbIE BBIYMCICHUS, MpaBUIa OKPYIJICHUsS, MPUKHUIKA U OICHKA
' pe3yJibTaTa BEIYMCIEHUN
2 Anrebpanueckue BbIpaXKeHUs

2.1 bykBeHHBIC BhIpaXKeHUs (BBIPAKEHUSI C IEPEMEHHBIMU )

20 Crenenp ¢ nenbiM nokasatesneM. CreneHb C pallOHaIbHBIM IOKA3aTEJIEM.
' CBoiicTBa CTENEHU

2.3 MHorousieHsl

2.4 Anrebpanueckas 1pooOb

”E ApudmeTnueckuii  KOpeHb ~ HaTypayJibHOW  cremeHu.  JleWcTBus ¢
' apu(pMeTUYECKUMU KOPHIMH HATypaIbHON CTETICHU
3 YpaBHEHUS 1 HEPABEHCTBA

31 Lensle u npoOHO-panMoHaNbHbIE ypaBHEHUSA. CHCTEMBl U COBOKYITHOCTH
' YpaBHEHUH

39 Henbie n apoOGHO-panoHabHbIe HepaBeHCTBA. CHUCTEMBI M COBOKYIHOCTH
' HEPAaBEHCTB

3.3 Perrenue TekCTOBBIX 33124
4 YucioBble OCIEN0BATENBHOCTH

4.1 IlocimenoBaTeIbHOCTH, CLIOCOOBI 3aJaHU IOCIEI0BATEILHOCTEN



ApudmeTrnueckas U TeoMmeTpuyeckas mporpeccuu. Dopmyna CIOXKHBIX

4.2
MIPOILICHTOB
5 OyHKIMU
OyHkums, crnocodsl 3amaHus ¢GyHkuuu. ['padux ¢ysxnun. OO6macte
OIIpeJIeJIEHUs] U MHOXKeCTBO 3HaueHuil pyHnkunu. Hynu Gynkuun. [IpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMeXyTKM MOHOTOHHOCTH (PYHKIUH. MaKCUMyMbl U
MUHHUMYMBI (yHKIMH. Hamboinblee W HauMeHblIee 3HaYeHHWE (YHKIMH Ha
MIPOMEKYTKE
6 KoopannaTsl Ha IpsMO# U TUIOCKOCTH
6.1 Koopaunarhnas npsimast
6.2 JlekapToBbI KOOPIMHATHI HA TIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 X cBoiicTBa
7.2 TpeyrosbHHUK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenune reoMeTpuiIecKuX BETMYUH
7.6 Bexkropsl Ha TIoCKOCTH
8 BeposTHOCTB 1 cTaTHCTHKA
8.1 OmnucarenbHas CTaTUCTUKA
8.2 BepositHOCT
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pads



YUYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

* Marematuka. Anrebpa: 7-i kiacc: 6a30BbIi ypOBEHb: YUEOHUK; 15-¢ uznanue,
nepepadboranHoe MaxkaperueB FO.H., Munrok H.I'., HemikoB K.W. u np.; nox
penakuueit TensikoBckoro C.A. AkimonepHoe o0miectBo «M3aaTenbcTBO
«IIpocsemienue»

* Maremaruka. Anredpa: 8-it kjacc: 6a30BbIi ypoBeHb: yueOHUK; 16-e u3ganue,
nepepadboranHoe MaxkaperueB FO.H., Munrok H.I'., HemkoB K.W. u np.; oz
penakuuei TensikoBckoro C.A. AxunonepHoe o61ecTBo «3naTenscTBo
«IIpocsewienue»

* Maremaruka. Anredpa: 9-it kiacc: 6a30BbIi ypOoBeHB: yueOHUK; 15-¢ u3ganue,
nepepadboranHoe MakaperaeB FO.H., Munaok H.I'., Hemkos K.W. u np.; oz
penakiueit TemsikoBckoro C.A. AkinoHepHoe 001ecTBo «31aTenbcTBO
«IIpocsemenue»

* Martematuka. BepostTHOCT U cTatucTuka: 7 - 9-€ Kiacchl: 6a30BbIi yPOBEHB:
y4eOHUK: B 2 yacTtsx; 1-oe uznanue Boicorkuii U.P., Smenko 1U.B.; mon
penakiueit Amenko U.B. AxuronepHoe o61iectBo «3n1arenbeTBo
«IIpocBemienue»

METOAUYECKHUE MATEPUAJIbBI IJIAA YYUTEJIA

e lHbopMalMOHHO-METOIUYECKOE MUCHMO 00 0COOCHHOCTSX MPETO1aBaHuUs
ydyeOHoro npeamera «Martematuka» B 2025/2026 yueOHOM roay
https://edsoo.ru/wp-content/uploads/2025/08/matematika .pdf

e Mertoauueckue PeKOMEH/IAINH 10 CO3aHUI0 KJIACCOB TEXHOJIOTHYECKOTO 1
€CTECTBEHHO-HAYYHOTO MpoduiIeii U KJIACCOB C YIITYOJICHHBIM H3yUEeHUEM
MaTeMaTuKH, PU3NKUA, XUMUH, OUOJIOTHU B 00I1e00pa30BaTeIbHBIX
OpraHu3aIUsAX C UCIIOJIb30BaHNEeM HHPPACTPYKTYPHhI, CO3JIaHHOW B paMKax
HalmoHanbHOTO npoekTta «OobpazoBanue» (Kpantopuymsl, IT-kyosl, Touku
pocta u nip.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd klassov_tehnol i _en_profilej 2025.pdf

e COOpHHMK TUIIOBBIX 3aIaHUM JJIsl TEKYIETO OLIEHUBAHUS IO YYEOHBIM
npeameram «Marematukay u «uadopmaTtukay. (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank_zadanij_matematika_informatika 2024.pdf

e Meroanueckue pekoMeHaanuu. ClieHapuu KOMIUIEKTOB yqe6HHX 3aJaHuN-
KOHTEKCTHBIX 3aJ1a4 K ydeOHOMY Kypcy «BeposSTHOCTh M CTaTUCTUKAY. 7
kiacc (2024 r.) https://edsoo.ru/wp-
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