MHUHHUCTEPCTBO NPOCBEIEHAS POCCUHACKOM ®EJEPAIIUU
I'ocynapcTBenHoOe 0101KeTHOE 0011e00pa3oBaTe/IbHOE YUPEKIeHUE
cpeaHsisi 001eo0pasoBaTe/ibHas MKo0Ja Ne 448 @pyH3eHCKOro paloHa

Cankr- IlerepOypra

Mopnucan: Enena MuxarinosHa
BenbTiokoBa

HPI/IHHTO DN: C=RU, OU=[lnpekTop, O=BOY
wkona Ne448 dpyH3eHcKoro panoHa
Pemenunem - CamkT-MNeTepbypra, CN=EneHa
MuxainosHa BenbTiokoBa,
ITenarormueckoro coBera E=school448@edu-frn.spb.ru
OcHoBaHue: A1 NoATBEPXKAAK 3TOT
FBOy CO]_]_[ N9448 [OKYMEHT CBOEN YA0CTOBEPSIOLLEN
(v noanuceo
(DpyHSCHCKOFO panoHa [ata: 2023.09.18 18:58:34+03'00'
Cankr-IlerepOypra ITpuxaz Nel30 ot 26.05.2023 1.

[Ipotokon Nel7 ot 26.05.2023

PABOYAS [TIPOTPAMMA
(ID 296018)

yueOHOro Kypca «AJjredopa»

115t oOyyaromuxcst 7 kiacca

2023 — 2024 y4aeOHbBIH TOI



MNOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBISE€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIETO
oOpa3oBaHusA: OHA 00ECIeYMBAET U3yUECHUE IPYTUX JUCHUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHUTApHOTO IHMKIOB, €€ OCBOCHHE HEOOXOAMMO MJis
MIPOJIOJDKEHUST 00pa30BaHUs M B MIOBCETHEBHOM ku3HU. Pa3BuTre y o0ydaromumxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUU M CYIIHOCTH alreOpanyecKux
abcTpakiuii, cnoco0e OTpakeHHUsI MaTEMAaTUYECKON HayKOMW SIBJICHUI U MPOLECCOB
B MpUPOJEC U OOIIECTBE, POJIM MaTeMaTHYEeCKOTO MOJCIUPOBAHHS B HAYYHOM
MO3HAHUU W B MPAKTHUKE CITOCOOCTBYET (POPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
¥ KayeCTB MBIILICHUS, HEOOXOAUMBIX /I aJanTallid B COBPEMEHHOM HHU(PPOBOM
obmiectBe. M3ydyenme anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHsI HAOIIOATh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTHU, TPeOyeT KPUTHUUYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JIEHCTBHUSI M BBIBOJIHI,
dbopmynupoBath yTBepxkaeHUsI. OCBOCHUE Kypca anreOpbl 00eCreunBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUS OOYYaroIMXCs: OHU HCIOJB3YIOT JCAYKTHBHBIC W
WHYKTUBHBIE PacCyKJIeHUs, 0000IIeHHe U KOHKPETU3AIlNIo, a0CTparupoBaHue U
aHanoruto. OOyyenue anreOpe  mpeamnosiaraeT  3HAYMUTENbHBIA  00BEM
CaMOCTOSITENTFHOM ~ JIEATEIbHOCTH OOYYalOIINXCs, IO3TOMY CaMOCTOSITENIbHOE
pelIeHHE 3a1a4 SABJISCTCS peaanu3ainei NeaTeTbHOCTHOTO MPUHIIAIIA 00YUYEHUSI.

B crpykType mporpammbl y4eOHOTO Kypca «Ainredpa» s OCHOBHOTO
oOuiero 00pa3oBaHusi OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOIUUYECKUE
JuHUU: «Hucna v BRIUKCICHUN», «ANTeOpandecKue BBIpAKCHUN), «YpaBHEHUS U
HepaBeHCTBa», «DyHkimm». Kaxmas w3 3THX COJep)KaTEIbHO-METOIUIECKIX
JUHUYN pa3BUBAETCS HA MPOTSHKECHUU TPEX JIET U3yUCHUS Kypca, B3aUMOJIEHCTBYS C
JPYTUMHU €ro JuHusSMUA. B xome wu3ydeHus ydeOHOro Kypca oOydaronumcs
MPUXOAUTCS JOTUYECKU PACCYKJIaTh, UCIOIb30BaTh TEOPETHUKO-MHOKECTBECHHBIN
s3bIK. B CBsi3M ¢ 3THUM B mporpamMmy ydeOHOro Kypca «Auredpa» BKIIOYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, NPEJCTaBICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTU4eCKOro o0pa3oBaHusi U COCOOCTBYIONIUE OBIAJCHUIO O0YyYarOIIUMUCS
OCHOB  yHHUBEpPCAJIbHOrO Maremaruueckoro s3bika. CopaepxkaTenbHOM U
CTPYKTYPHOM OCOOEHHOCTBIO yueOHOro Kypca «Auredpa» SBISIETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conepxanne nuHUM «Ywcia W BBEYHCICHUS» CIYXKUT OCHOBOW IS
JAJIbHEUIIIETO M3YYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYarOIINXCS
JIOTUYECKOTO MBINUICHUS, OPMUPOBAHUIO YMEHUS MOJIH30BATHCS aITOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTHUECKUX HABBIKOB, HEOOXOIMMBIX JIJIsl TIOBCEITHEBHOM
KW3HU. PazBuTHe MOHATHSA O YUCJIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
CBS3aHO C palUOHAIBHBIMH M HUPPAMOHATBHBIMH YHCIAMH, (HOPMHUPOBAHHEM



NPEACTABICHUA O JACHUCTBUTEIBHOM YHCIIEC. 3aBEPUICHHWE OCBOCHHSI YHCIOBOU
JMHUHA OTHECEHO K CpeHeMYy 001ieMy 00pa30oBaHUIo.

CopnepxaHue AByX anredpandeckux JMHUM — « AJIreOpanyeckre BhIpaXKeHUs»
U «YpaBHEHUS M HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYyYaroIIMXCs
MaTE€MaTUYECKOIo ammapara, HeoOXOAMMOTro JJid pelIeHUs 3aJad MaTeMAaTHKH,
CMEKHBIX TMPEIMETOB M TNPAaKTHUKO-OPUEHTHUPOBAaHHBIX 3amady. Ha ypoBHe
OCHOBHOIO 001ero oOpa3oBaHUsl Y4YeOHBIM Marepuan TpPyHNIUPYeTcs BOKPYT
palMoOHANbHBIX BhIpaKEeHUI. Anredpa JeMOHCTPUPYET 3HaYCHHE MAaTEMaTHUKU Kak
A3bIKa JUISL TIOCTPOEHHUS] MaTeMaTU4YeCKUX MOJeNed, ONUCAaHUS MPOLECCOB U
SBJIEHUN peaidbHOro Mupa. B 3amaunm oOyueHust anreOpe BXOAAT Takke
JalbHEWIee pa3BUTHE aNTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOJWMOTO, B
YaCTHOCTH, JJIi OCBOEHHS Kypca HWH(MOpPMATUKH, M OBJAJECHUE HaBbIKAMU
NeNyKTUBHBIX paccykiaeHuil. [IpeoOpa3zoBanre cUMBOJIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUs, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPYECTBY.

Copepxanue QyHKIMOHAIBHO-TPa(pUUECKON JIMHUK HALEIEHO Ha MOJIyYeHHUE
00y4aroImuMuCcs 3HaHUM 0 (QYHKIUAX KaK BaKHEHIIEW MaTeMaTH4eCKOW MOJeNn
JUIS OTIMCAHUSL U UCCIIEIOBaHMS Pa3HOOOPa3HBIX IMPOLECCOB U ABJICHUN B MPUPOJIE
u obuectBe. M3ydyeHue marepuana crocoOCTBYET PAa3BUTHIO Yy OOyYaroIIMXcCs
YMEHHUsI UCTOIb30BaTh Pa3IMYHbIE BbIPAa3UTEIbHbIE CPEICTBA A3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKUE, TIpauuecKkue, BHOCUT BKJIaa B (OpMUpOBaHUE
MPECTaBICHUN O POJIM MAaTEMATUKH B PA3BUTUU [IUBUIN3AIIUU U KYJIbTYPHI.

CormacHo yueOHOMY IUIaHy B 7-9 Kkijaccax wu3ydaercs y4eOHBIA Kypc
«Anrebdpa», KOTOPbIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COACpXaHUS:
«Yucna ¥ BBIYUCIECHUA», «ANreOpanyeckue BBIPAKEHUS», «YpaBHEHUS WU
HEPaBEHCTBa», « DYHKIIHI.

Ha uzyuenue yueOHoro kypca «Anredpa» orBoautcs 306 yacoB: B 7 Kiacce
— 102 ygaca (3 gaca B Heneno), B 8 kiacce — 102 4gaca (3 waca B Heznenwo), B 9
kiacce — 102 gaca (3 yaca B HefIeIiO).



COAEPKXAHME OBYUYEHUSA
7 KIIACC

Yucaa v BBIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, NEPEXO0]l OT OJHOU (OPMBI 3amHUCH
npobeit k apyroi. IloHATHe panMOHAIBHOTO YHCIA, 3aluCh, CPAaBHEHHE,
yHOOpSAIOYMBAHUE  pAlMOHAIBHBIX uucen. ApudmeTuueckue JEUCTBHS €
palOHAIbHBIMA YKCIIaMH. Pelenne 3amad u3 peaqlbHOW NPAKTUKW HA 4acTH, Ha
Jpoou.

CrereHb C HaTypaJlbHBIM [IOKa3aTeleM: OIpelaesieHrue, Mnpeodpa3oBaHue
BBIPAKEHUI HA OCHOBE OIpe/IeNieHNs, 3auch OonbIKX uncen. [IpoueHTsl, 3anuch
IPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpuU OCHOBHBIE 3a/1a4d Ha
IIPOLICHTBI, PELLICHNE 3a1a4 U3 PEaJIbHON ITPAKTUKH.

[IpuMeHeHnEe TPU3HAKOB  JEIUMOCTH, PA3J0KEHHUE Ha  MHOXHUTEIH
HaTypaJIbHBIX YHCEII.

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

AJredpanyeckue BbIpaKeHU s

[IepemeHHbBIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C EPEMEHHOM. JlomycTUMBbIE
3HA4YEeHUs NepeMeHHbIX. [IpeacTaBiaeHrne 3aBUCUMOCTH MEXK/1y BEJIMYMHAMU B BUJIE
dbopmynsl. Beruucnenus no popmynam. [IpeobpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXKJIECTBEHHO paBHbIE BBIPAKEHMs, MpPaBWIa MPeoOpa3oBaHUsl CyMM U
IPOU3BENICHUH, TpaBUiIa PACKPBITUS CKOOOK U MPUBEIEHUS TTOJOOHBIX ClIaraeMbIX.

CBoIICTBa CTENIEHU C HATyPAIbHBIM MOKA3aTEIEM.

OpHowreHsl U MHOTOWIEHBI. CTeneHb MHOrowieHa. CioXeHue, BIYUTAHMUE,
YMHOXXEHHE€ MHOTOWICHOB. POpMysbl COKpPAIEHHOIO YMHOXKEHHMS: KBaapar
CyMMbl M KBaApar pa3HocTH. Popmylsia pa3sHOCTH KBaAparoB. PazmoxeHue
MHOT'OYJIEHOB Ha MHOKHUTEIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUe, KOpPeHb YpaBHEHHMs, MpaBujia peoOpa3oBaHUs ypaBHEHUS,
PaBHOCWIBHOCTb YPaBHEHHU.

JluHeiHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHUCIO KOPHEH JMHEHHOIO
ypaBHEHHUS, pEIICHHE JIMHEHUHBIX ypaBHeHH. CocTaBleHHWE YpaBHEHHI MO
YCIIOBHIO 3a71auu. PereHne TeKCTOBBIX 3a/1a4 ¢ IIOMOIIBI0 YPABHEHUH.

JluneliHoe ypaBHEHUE C IBYyMsl IEpEMEHHbIMU U ero rpaduk. Cucrema AByX
JMHEWHBIX yPAaBHEHHU C JABYyMs INEPEMEHHBIMU. PelieHue cucrem ypaBHEHHMU
ciocoboM MoAcTaHOBKU. I[lpuMepsl perieHus TEKCTOBBIX 3aJad C IOMOIIBIO
CUCTEM YpaBHECHUM.

DOyHKUNHA



KoopaunaTta Touku Ha npsitMoi. UucnoBble TPOMEXKYTKU. PaccTosiHne Mexay
JIBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, oc OX u Oy. AOcuucca u opJauHaTa
TOUKH Ha KOOPJMHATHOM I1ocKocTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaMHU.
Yrenne rpadukoB peanbHbIX 3aBUcuMocTei. [lonstne ¢ynkuuu. I['paduk
¢ynkun. CoiictBa Qynkuuii. Jluneitnas Qynkuus, e€ rpaduk. I'padux dpyHKun
y = |x|. I'padmueckoe pelieHue ITUHEWHBIX YPAaBHEHUH M CUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KUIIACC

Yuciia ¥ BBIYUCTICHUA

KBagpatueiii kopeHb u3 uwncna. [loHsTue 00 wupparMoHAIBHOM YHCIIE.
Jecstuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBoiicTBa apuMeTUIECKUX
KBaJ[paTHBIX KOPHEH W UX MPUMEHEHHE K MPeoOpPa30BaHUIO YHNCIOBBIX BhIpaKEHUN
Y BBIUHUCJICHUAM. J|eHCTBUTEIIbHBIE YUCIIA.

CrteneHsb C 1IeJbIM MoKa3zaTeaeM 1 e€ cBoicTBa. CTaHaapTHAs 3allUCh YUCTIA.

AnredpanyecKue BbIPpaKEeHUA

KBagpaTHblii  TpEXwieH, pa3IOKEHHE KBAJPATHOIO TpPEXWIEHA Ha
MHOHUTEJH.

AnreOpandeckas ApoOb. OCHOBHOE CBOWMCTBO ajreOpamveckoil apolwu.
CnoxxeHue, BBIYUTAHHE, YMHOXEHHE, JeJIeHHe alreOpandecKkux ApoOer.
PanronanbHbie BhIpaXKEHUS U X MTpeoOpa3oBaHue.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysia KOpHEW KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Pemienne ypaBHEHHM, CBOIAIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiimue ApoOHO-paIMOHATIBHBIC YPaBHEHUS.

['paduueckas uaTEpHpeTalus YpaBHEHU C ABYMsI IEPEMEHHBIMH U CUCTEM
JVUHEWHBIX YpAaBHEHUU C JBYMS IE€peMEHHbIMHU. lIpumepnl pelieHus cucreM
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 anreOpanvaecKuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO C OJTHOW NEPEMEHHOM.
PaBHOCWIBHOCTh HEpaBeHCTB. JIMHENHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
Cucrembl INHEMHBIX HEPABEHCTB C OJHON IEPEMEHHOM.

DOyHKUNHA

[lonatue Qynkuun. OOIACTh ONPEACTICHUS W MHOXECTBO 3HAYCHUM
dbynknun. CiocoOs! 3a1anus QyHKITHI.

I'paduk ¢ynkmuu. Urenwe cBoicTB ¢GyHKIUU 1Mo €€ rpaduky. Ilpumeps
rpaukoB GYyHKIMMA, OTPA)KAIOIINUX PEATIbHBIE POLECCHI.



@OyHKIMKA, ONHUCHIBAIOIIME TPAMYI0O M OOpaTHYIO HpPONOPIMOHATbHBIC
3aBHCHMOCTH, uX rpaduku. OyHkmun Y = X2, y = X3, y = VX, y=|x|. [paduaeckoe
pellieHre ypaBHEHHI U CHCTEM YPaBHEHUH.

9 KJIACC

Yucaa v BIYMCICHUA

PanronanpHbie 4KCla, UppallMOHATBHBIC YHCIIa, KOHEYHbIE M OECKOHEUYHBIE
JecsTUYHbIE ApoOou. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, AEHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHbIE JACCSATUYHBIE aApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JICMCTBUTEIBHBIX YUCEII U KOOPIAUHATHOMN MIPSIMOU.

CpaBHEHHE JIEWCTBHUTENBHBIX YHCEN, apU(PMETUYECKUE JEUCTBHS C
JEUCTBUTEIILHBIMH YHCIIAMU.

Pa3mepbl 0OBEKTOB OKpPYXKAIOWIEr0 MHpPA, UIMTEIBHOCTh IMPOILIECCOB B
OKPY’KarOIIEM MHpE.

[TpubnnxEHHOE 3HAUEHHE BEIMYUHBI, TOYHOCTh NpHOImKeHusi. OKpyrieHue
yucell. [Ipuknaka u oeHKa pe3yJabTaToOB BBIYMCICHUU.

YpaBHeHUs U HEPABEHCTBA

JIuneriHoe ypaBHeHUE. PellieHrue ypaBHEHNM, CBOASAIINXCS K JIMHEWHBIM.

KBagpaTHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOASIIMXCS K KBaJApPaTHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepsl pemieHnst ypaBHEHUN TPETbEN U YETBEPTOU
CTEIIEHEN PA3JIOKEHUEM HA MHOKUTEIU.

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

VYpaBHeHue ¢ AByMs MEPEMEHHbIMU M ero rpaduk. Pemenue cuctem AByX
JIMHEWHBIX YPABHEHHUM C IBYyMS IIEPEMEHHBIMU. Pelienre cucrteM IByX ypaBHEHH,
OJIHO W3 KOTOpPBIX JHHEHHOE, a Japyroe — BTOpod cremneHu. [ paduueckas
MHTEPIIPETALNS CUCTEMBI YPABHEHU C IByMsI IEPEMEHHBIMH.

Pemienue TeKCTOBBIX 3a/1a4 alnredpandyeckum crocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mepeMeHHOM. Pemienue cucrem
JMHEMHBIX HEPAaBEHCTB C OJHOM IiepeMeHHOW. KBanpartHele HepaBeHCTBaA.
['paduueckass wHTEepnperanuss HEPABEHCTB U CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMM.

DOyHKIUU

KBagpatnunas ¢ynkuus, e€ rpadpuk u cpoictBa. Ilapa®ona, KoopauHATHI
BEPIINHBI TapabOIIbl, 0Ch CAMMETPHUH MTapaOOJIBI.

I'padukn byskmumii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |x| 1 ux
CBOMCTBA.

YucsioBbIe NOCIEI0BATEILHOCTH U IPOrPecCUm



[loHATHE 4YMCIOBOM IOCIENOBATENBHOCTH. 3aJaHHME IOCIEI0BATEIbHOCTH
peKyppeHTHOM hopmyIioi u popmyIioi N-ro dieHa.

Apudmernueckas U reoMmerpuueckas nporpeccur. @opmyiibl N-ro yjaeHa
apru(MeTHYeCKON U TeOMEeTPUYECKOM MPOrpeccuii, CyMMbl IIEPBBIX N UJIEHOB.

N300pakeHrne 4YIEHOB apHU(PMETUYECKON M TE€OMETPUYECKON Mporpeccuit
TOYKaMM Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M DKCHOHEHUMAJIBHBIA POCT.
CiioXHBIE IPOLICHTBI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JInuHoCTHBIE pe3yJbTaTbl OCBOCHHS MPOrpaMMbl  Y4eOHOrOo Kypca
«Anredpa» XapaKTepu3ylTCs:

1) naTpuoTHYeCKOe BOCIMTAHHUE:

MPOSIBJICHUEM HHTEpPECa K NPOIUIOMY UM  HACTOALIEMY POCCHMCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MAaTEMAaTUKOB U POCCHUMCKOM MAaTEMATUYECKOM IIKOJIbI, K HMCIIOJIb30BAHUIO ITUX
JOCTUKEHUN B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpa:kaaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIOJTHEHUIO 00S3aHHOCTEN IpakJlaHWHA U peallh3allii ero
mpaB, TPEACTAaBICHUEM O MaTEeMaTHYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBICHUMN, MPOUEAYp TPakIAaHCKOro o0IecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKUX MPOOIJIeM, CBA3aHHBIX
C MPAaKTUYECKUM MPUMEHEHUEM JIOCTUKEHUM HAyKH, OCO3HAHHMEM Ba)KHOCTHU
MOPaIbHO-3TUUYECKUX TPUHIUIIOB B ACSTEILHOCTH YUEHOTO;

3) TpyAoOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHBHOE ydYacTHE B PEIICHUH MPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HaMpaBJICHHOCTH, OCO3HAHUWEM BAXHOCTU MAaTEMAaTHYECKOIO
oOpa30oBaHUs Ha TMPOTSHKCHUHM BCEHW JKM3HU IS YCHEIHOW TpodeccruoHaIbHOM
NESATENLHOCTH U PAa3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM UHJIUBUIYATHHON TPACKTOPUHU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOILMOHAIIBHOMY W  3CTETUYECKOMY  BOCHPHUSTHIO
MaTeMaTUYeCKHUX OOBEKTOB, 3ajJiau, PEUICHUW, pacCy>KICHUM, YMEHUIO BHUJETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHUS:

OpUEHTaIlMel B JCATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MpEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YEJIOBEKA, MIPUPOJbI U
oOIIecTBa, MOHMMAaHUEM MATEMaTUYECKOW HAayKH Kak cQepbl UeI0BEYECKOM
JEATEIbHOCTH, ATANoOB €€ Pa3BUTHUS W 3HAYMMOCTH ISl Pa3BUTHS ITMBWIM3ALINH,
OBJIQJICHUEM SI3BIKOM MATEMATHUKU M MaTeMaTUYECKOU KYJIbTYpOW Kak CPeJICTBOM
MO3HAHUSI MHpPA, OBJIAJICHUEM MPOCTEUIINMHU HaBbIKAMU HCCIIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuuyeckoe BocnuTaHHMe, (POPMHPOBAHHE KYJIbTYPHI 3A0POBbSA H
IMOLMOHAJIBHOIO 0/1aroNoIyYus:

TOTOBHOCTBIO NIPHUMEHATh MaTeMaTHYECKUE 3HAHUS B MHTEPECAax CBOETO
3I0pOBbSl, BEJIEHUS  3J0pOBOro  o0pa3a KM3HU  (3I0pOBOE  IUTaHMUE,
cOAIaHCUPOBAHHBIM pEXUM 3aHATHM U OTAbIXa, peryjspHas ¢uznueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBBbIKa pE(QICKCUU, MPU3HAHHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTr'O K€ MpaBa JPyroro 4eaoBeKa;

7) 3K0JI0rH4YeCcKOe BOCIIUTAHNE:

OpUEHTalMell HA TPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUU Ul pEelIeHUs 3a1ad
B 00JacTH COXPAHHOCTH OKpPY’KAIOLIEH cpeabl, IMJIAaHUPOBAHUS IOCTYNKOB W
OLICHKM HMX BO3MOXHBIX IOCIEICTBUM I OKPYXKAIOUIEH Cpeabl, OCO3HAHHEM
rJ100aJIbHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTel UX peleHus;

8) aganTanusi K M3MEHSIOMIUMCS YCJIOBUSM COUMAJIbHOW M NPUPOIHOM
cpeasl:

TOTOBHOCTBIO K JIEMCTBUSIM B YCJOBHUSIX HEONPEAECIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHHE YUUTbCA y OPYIHX JIOjeH, MpuoOpeTarb B COBMECTHOW JAESITEIbHOCTU
HOBBIC 3HAHUS1, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTHX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMU HOBBIX 3HAHW, B TOM YHUCIE
(opMyJIMpOBATh UJIEU, IOHATHS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUSAX, B TOM YUCIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAaHUUA U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTyalUlO, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYHOIIMA KOHTpPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEIIeHUs] U ACHCTBUSA, (OPMYIMPOBATH M OLIEHHUBATh PUCKH U
NoCIeACTBUSL, (POPMHUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIC 1efiCTBUSA

ba3zoBbie Jornyeckue 1eucTrBus:

e BBISBIIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
O0OBEKTOB, TOHSATHUN, OTHOIICHWW MEXIy MOHITHIMH, (HOPMYIUPOBATH
OTIpENICICHNs] ~ TOHSATWUW, YCTAHABIMBATh 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,
YCIIOBHBIE;



BBISIBJISAITH ~ MAaT€MAaTHMYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTuBopeurss B (akTax, AAHHBIX, HAOMIOACHUSX M YTBEPXKICHUSX,
npeajaratb  KPpUTEpPUM  JUIL  BBIABICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUNH;

JeNaTh BBIBOJABI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIFOUEHHI, YMO3aKIIFOUEHH 110 aHAJIOTUU;
pa30upaTh 0OKa3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUN (TIPSIMbIE U OT
IIPOTUBHOTO0), MPOBOAUTH CAMOCTOSATEIBHO HECIOKHBIE JI0Ka3aTesIbCTBa
MaTeMaTHYeCKUX (PaKToB, BBICTpauBaThb apryMEHTalldl0, MPUBOAUTH
IPUMEpPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh crnocod penieHus: ydyeOHOM 3agauu (CpaBHMBATh HECKOJIBKO
BapHAaHTOB pElIeHMs, BBIOMpaTh Haubosiee MOAXOASIIIUNA C YUYETOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ncciienoBarejbckye 1eMCTBUA.

MCIIOJIb30BaTh BOMPOCH! KaK MCCIIEOBATEICKUNA MHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh BOIMPOCH], (UKCUPYIOIIME MPOTUBOpEUHE, MpolIemMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh HCKOMOE U JlaHHO€, (OpPMHUPOBATH
TUIO0TE3Y, apTYMEHTUPOBATh CBOIO MO3UIIMIO0, MHEHHE;

IPOBOAMTH [0 CaMOCTOSITENIBHO COCTABJIIEHHOMY IIJIaHY HECJIOKHBIN
AKCIIEPUMEHT,  HEOOJIbIIOE  HKCCIAEAOBAaHME MO  YCTAaHOBIICHUIO
OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa, 3aBUCHMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOATENHEHO (POPMYITHPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaMm
POBEIEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTATOB, BEIBOJAOB U 0000IIEHUN;

MPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TPOIECCa, a TAKXKE BBIABUTATH
IPEIOJIOKEHUS O €T0 PA3BUTUHU B HOBBIX YCJIOBHSX.

Pabora ¢ unpopmaumeii:

BBISIBIISATh HEJOCTATOYHOCTh M HM30BITOYHOCTh WH(OpMAIuu, IaHHBIX,
HEOOXOAMMBIX IS PEIICHHUS 3a1a9H;

BBIOMPATh, aHAIM3UPOBATh, CHUCTEMATH3UPOBATh W WHTEPIPETUPOBATH
WH()OPMAITUIO PA3TUIHBIX BUIOB B (JOPM MIPEICTABIICHHUS,

BBIOMpaTh GopMy TMpeAcTaBiIeHUS HWH(POpMAIMM U WLIIOCTPUPOBATH
pellaemMble 3aJayd  CXE€MaMH, JuarpaMMaMM, WHOM Tpagukod u HuxX
KOMOMHAIIUSIMU;

OIICHWBATh HAAEKHOCTh WH(OpPMAIMK 10 KPUTEPHSIM, TMPEITOKESHHBIM
y4HUTeNIeM Uiu CHOPMYITUPOBAHHBIM CAMOCTOSITENILHO.

KOMMyHl/IKaTl/IBHLle YHUBEPCAIBLHBIC yqeﬁﬂme IleICTBPIﬂ:



BOCIIpUHUMATh #  (OPMYIHPOBATh CYXJICHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIENSIMU OOIICHUS, SICHO, TOUYHO, TPaMOTHO BbIpa)xaTh CBOIO
TOYKY 3PEHMsI B YCTHBIX U NMUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS I10
XOJIy pelIeHus 3a7]a9i, KOMMEHTHPOBATh IMOJTYYCHHBIN pe3yibTar;

B X0/ OOCYKJIECHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOU TEMBI,
npo0JIeMbl, perraeMoi 3a/1a4uu, BbICKa3bIBATh UJIEH, HAIICJIEHHBIC HA TIOMCK
pEIIeHHUs, COMOCTABIATH CBOM CYXIEHUS C CYXICHUSMHU JIPYTUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh Pa3IMYMe M CXOJACTBO MO3HIIMMA, B
KOPPEKTHOH popme popMyIupoBaTh pa3HOIIacus, CBOU BO3PAXKEHNUS;
NPeICTaBIATh  PE3yJNbTaThl  pEIICHUs  3aJadyd,  OKCIIEPUMEHTA,
UCCJEOBAHMS,  IPOEKTa,  CaMOCTOSTEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHS C yU€TOM 3a/1a4 MPE3eHTAMU 1 OCOOEHHOCTEN ayIMTOPHUH;
MOHMMATh W HUCHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOHM U
WHAUBHUIyaIbHON paboThl MpH pPEIMICHUH YUYEOHBIX MaTeMaTHYEeCKHX
3amad;

MPUHUMATD 11€JIb COBMECTHOW JESATENbHOCTH, TUIAHUPOBATh OPTraHU3aLIUIO
COBMECTHOH paboThl, pacmpelnesisiTb BHABI pPadOT, JOroBapUBATHCS,
00CYyXJaTh MPOIIECC U PE3YNIbTAT pabOThI, 0000IIaTh MHEHHSI HECKOJIBKIX
JIIOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCyxkaeHUs, OOMEeH
MHEHUSIMH, MO3TOBBIC IITYPMBI W JApPYyTHE), BBIIOJIHATH CBOIO YacTb
paboThl U KOOPAMHUPOBATH CBOU JICHCTBUS C APYTUMHU WICHAMHU KOMaH/IbI,
OLICHMBATh KauyeCTBO CBOEr0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
chOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHbIE YHHBepCAJIbHbIE YUeOHbIE A€l CTBUS
Camoopranusamnus:

CaMOCTOATEJIBHO COCTAaBJIAThH IUIAH, AJITOPUTM PELICHUs 3aJa4yu (WU €ro
4acTb), BbIOMpaTh CHOCOO peIIeHHs] C YYETOM HMMEIOIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATb H KOPPEKTUPOBATH
BApUAHTHI pEUIEHUI C Y4ETOM HOBOM MH(pOpMAaIUH.

CﬂMOKOHTpOJ’IL, AMOIHUOHAJIbHbIN HHTEJIEKT:

BIQJETh CIOCOOAMHM  CaMONPOBEPKH, CaMOKOHTpOJL Ipouecca H
pe3yJibTara peleHnss MaTeMaTUIeCKOM 3a/1a4u;

IPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb IIPU PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHBBI B JI€ATEIIBHOCTH HAa OCHOBE HOBBIX
00CTOSATENHCTB, HAWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU ITOCTABICHHOW LIEIU
U yCIIOBUSIM, OOBACHATh NPUUYMHBI TOCTUKEHUS WU HEJOCTUKEHUS LEIH,
HaXOJIUTh OIIHUOKY, JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kKjacce oOydYaroUIUiCs TMOJYYUT CIEIyIOLIUe
MpEeIMETHbIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

BrImioNtHATh, cOYeTas YCTHBIE M MHChbMEHHBIE MPUEMBI, apudMeTHuecKue
JIEHUCTBUSA C PAIlMOHAIbHBIMU YUCIIAMH.

HaxonuTh 3HaYeHUs YHUCIOBBIX BBIPAKEHUW, MPUMEHATH pPa3HOOOpa3HbIE
CIIOCOOBI ¥ MPUEMBI BBIUMCIICHUS 3HAYCHUH MPOOHBIX BBIPAKECHHM, COMEpIKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoauTh OT omHOM (OPMBI 3aMMKMCH YUCEN K JIPYro (mpeoOpa3oBHIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YACTHOCTU B OECKOHEUYHYIO JAECSITHUUYHYIO IPOOB).

CpaBHUBATH U YIIOPSIOUYMBATH PAllUOHAIILHBIC YUCIIA.

OKpyrisaTh 4ucia.

BBITIOHATS TPUKUIKY U OIEHKY pe3yJbTaTa BRIYMCICHHM, OIICHKY 3HAYCHUI
YHCIIOBBIX BbIpaXEHUI. BBIMOTHATH AEHCTBUS CO CTENEHSAMH C HATypaJbHBIMU
MOKa3aTeIIMH.

[IpuMeHsAT,  NpU3HAKK  ACIMMOCTH,  Pa3l0XEHUE Ha  MHOXHUTEIH
HATypaTbHBIX YUCEIL.

PemaTe mpakTUKO-OpUEHTUPOBAHHBIE 3a7a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPIUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, WHTEPHPETUPOBATH
pe3yJbTaThl PEIIeHUs 3a7ad ¢ Y4€TOM OTPAaHUYEHHM, CBS3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

AJredpanyeckue BbIpaKeHU s

Hcnonp30BaTh anreOpandecKyto TEPMUHOJIOTHIO U CUMBOJIMKY, MPUMEHSTH
e€ B Ipolecce OCBOCHHS yueOHOro MaTepurara.

HaxonuTte 3HaueHUs: OyKBEHHBIX BBIPAKEHHM NPHU 3aJaHHBIX 3HAYEHUSX
MePEMEHHBIX.

BeimonHSATh  TpeoOpa3oBaHUS  IIEJOTO  BBIPAXKEHUS B MHOTOUYICH
MPUBEJCHUEM TIOJIOOHBIX CJIara€MbIX, PACKPBITUEM CKOOOK.

BBINONHATS YMHOKEHHE OJIHOWJIEHa HAa MHOTOWIEH M MHOTOWIeHa Ha
MHOTOYJIEH, TPUMEHSTH (DOPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCyHIeCTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOXKHUTEIU C TOMOIIbIO
BBIHECEHHUSI 32 CKOOKM OOIIEro MHOXUTENS, TPYIIUPOBKU CJIaraeMbix,
npuMeHeHUsT HOPMYJIT COKPAIIEHHOTO YMHOKCHHSI.

[TpumensTh nmpeodpa3oBaHUsl MHOTOWICHOB JJIsi PEIICHUS] Pa3IUYHbIX 3a]1a4
U3 MaTeMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEaTbHOU MPAKTHKH.

Hcnons30BaTh CBOMCTBA CTENEHEH C HATypaJdbHBIMU MOKa3aTeJSIMU IS
peoOpa3oBaHus BRIPAKCHUM.



YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHS C OJHOM IIEPEMEHHOM, NMPUMEHSS NpaBHIIA
Iepexoia OT UCXOJJHOTO YPAaBHEHUS K PAaBHOCUIBHOMY eMy. IIpoBepsTh, sBisieTcs
JIM YUCJIO0 KOPHEM YPaBHEHHUS.

[TpumensTh rpaduyeckre METOIbl IPHU PEIICHUN JIMHEUHBIX YPaBHEHUHN U UX
CUCTEM.

[lonOupaTe mnpuMepbl Map 4YUCEN, SBIAIOMIMXCA PEIICHUEM JHUHEHHOTro
YPABHEHHUS C ABYMsSI IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOW TUIOCKOCTH TpapuK JIMHEWHOTO YPAaBHEHUS C
JIBYMsI TIEPEMEHHBIMH, TMOJIb3YSCh TpauKOM, MNPUBOJUTH HPUMEPHI pPEIICHUS
YpaBHEHHS.

PemaTte cucremsl NByX JINHEWHBIX YPABHEHUM C JBYMS IIEPEMEHHBIMU, B TOM
qrclie rpaduuecku.

CocraBisiTh W pemaTh JHHEMHOE YpPaBHEHUE WM CUCTEMY JIMHEHMHBIX
YPaBHEHMM II0 YCIOBHUIO 33Ja4yd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4 IOJy4YEHHBIN pe3yJIbTar.

DyHKUNHT

N300pakaTh Ha KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJAMHATaM, JIy4d, OTPE3KU, UHTEPBAJIbl, 3alIMChIBATH YUCIOBbIC IPOMEKYTKH Ha
anre0panyecKoM s3bIKe.

OTMeuaTh B KOOPJAWHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPJAMHATAM,
cTpouTh Tpaduky muHEHHBIX GQyHKIMA. CTpouTh Tpaduk GyHKINUA Y = [X|.

OnuceiBaTh C TMOMOINIBIO (GYHKIUNA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJINYMHAMH: CKOPOCTb, BPEMs, PACCTOSHUE, LIE€HA, KOJIUYECTBO, CTOMMOCTb,
POU3BOAUTENBLHOCTD, BpEMsl, 00BEM paOOTHI.

HaxonuTe 3HaueHHne (PyHKIIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cmocod MpeACTaBICHHUS W aHaiW3a WH(OpMaIuy,
U3BJIEKATh U UHTEPIPETUPOBATh HH(MOPMAIUIO U3 IPAPUKOB peabHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xonuy oOydenuss B 8 kJjacce oOydYaromuiicsi MOMYYUT CIIEAYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

Yucaa v BIYMCICHUA

Hcnonb30BaTh HavalbHBIE INPEACTABICHUS O MHOXECTBE JEHCTBUTEIIBHBIX
qucell JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIUMCIICHUHN, N300paxaTh JACUCTBUTEIbHbBIC
Yyycila TOYKaMU Ha KOOPAMHATHOM IIPSMOM.

[IpumensaTs moHATHE apudMETHYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHH, UCIIOJIB3YS MPU HEOOXOAMMOCTH KaJIbKYJSITOP, BBIMOIHSITH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPKAIIMX KBAJpPAaTHbIE KOPHHU, HCIOIb3Ys
CBOMCTBA KOPHEM.



Hcnonp3oBaTh 3anmucy OOJIBIIMX U MaJIbIX YHCEN C MOMOIIBIO JECATUYHBIX
JpoOeit u creneneit uncna 10.

AuredpanyecKue BbIPpaKEeHUA

[IpyMEHATP TMOHATHE CTENEHUM C LENbIM IO0Ka3aTeleM, BBIINOJIHATH
npeoOpa3oBaHUsl BEIPAKEHUH, COIEPIKAILIUX CTEIEHHU C 1IeJIBIM [T0Ka3aTeIeM.

BbINOAHATE TOXJIECTBEHHBIE NMPEOOPa30BaHUS PALMOHAIBHBIX BBIPAXKECHUM
Ha OCHOBE IMPaBWJI JICUCTBUHN HAJl MHOTOUJICHAMH U aJIreOpandecKuMu ApOOsSMH.

PacknaapiBaTh KBaJpaTHBIN TPEXUIEH HA MHOKUTEIU.

[TpumensTh mpeobpa3oBaHus BEIPAKEHUM I pEeUICHUST Pa3TUYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX NMPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pemiath nvHEHbIE, KBaJpaTHbIE YpaBHEHUS U pallMOHAJIbHBIC ypaBHEHUS,
CBOSIIIMECA K HUM, CUCTEMBI JIBYX YPABHEHH C IBYMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTEHIINE UCCIIEIOBAHUS YPABHEHUI U CUCTEM YpPAaBHEHUM, B
TOM YHCJI€ C TPUMEHEHUEM T'paduUECKUX MpeACTaBIeHUN (yCTaHABIMBATh, UMEET
JYM ypaBHEHUE WIM CHUCTEMa YPAaBHEHUM PEIICHUS, €CIIM UMEET, TO CKOJIbKO, U
npoyee).

[lepexoauth OT cioBeCHON (HOPMYIMPOBKM 3ajauu K €& anreOpanyeckoit
MOJENN C IIOMOIIbIO COCTABJIEHUS YPABHEHUS WM CHUCTEMBl YpaBHEHHI,
WUHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M NOJIYYEHHBIN PE3YJIbTAaT.

[IpuMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB JJISI CpPaBHEHUS, OICHKH,
pelarh JMHEWHbIE HEPABEHCTBA C OJHOW MNEPEMEHHOM W HMX CHUCTEMBI, /1aBaTh
rpauyueckyr0 WUTIOCTPALIMI0 MHOXKECTBA PEIIEHWHA HEPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DOyHKUNHA

[TornmMaTe ¥ WCMONB30BaTh (DYHKITMOHAIBHBIE TIOHATUS U S3BIK (TEPMHHBI,
CUMBOJIMYECKHE 00O03HAUYEHMsI), ONPENCNITh 3HauYeHHE (YHKIMH IO 3HAYEHUIO
apryMeHTa, ONpeAeATh CBOMCTBA PYHKIUMU 10 €€ rpaduKy.

Crtpoutb rpapuku 3eMeHTapHbIX (YHKIMA BUAA:

y = kiX, y = X2, ¥y = X3,y = [X|, Y = VX, OIHCBIBaTh CBOWCTBA YHCIOBOIA
byHkmu 1o e€ rpaduky.

K xoHiy oOyueHus B 9 kjacce oOydYaronmuiics MOJYYUT CIEIYIONTUE
MpPEAMETHBIE PE3YIbTATHI:

Yucsa v BbIYMCIEHUS

CpaBHUBATH U YIIOPSAIOUYMBATH PAllUOHAIIbHBIC U UPpAllMOHATIBLHBIE YHUCIIA.

BeimonHaTh  apudMeTHdecKue JEUCTBHS C PAlMOHAIBHBIMUA YHCIAMH,
coueTrass YCTHbIE U TUCbMEHHBIE TMPUEMBI, BBIIIOIHATH BBIYUCICHUS C
UppaIMOHATBHBIMU YUCIAMU.



Haxomuts 3HaueHHs CTENEHEW C LENbIMU I[OKa3aTeasiIMU W KOPHEW,
BBIUYMCJISATh 3HAYCHUS YUCIIOBBIX BBIPAKCHUIM.

OKpyriarh JI€MCTBUTEIbHBIC YHCJIA, BBINOJHATH MPUKUJIKY pe3yJsibTaTa
BBIUMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHHUs U HEPABEHCTBA

Pemate nuHENHBIE W KBaJApPATHBIE YPAaBHEHWs, YPAaBHEHMS, CBOISIIMECS K
HUM, POCTEUIINE TPOOHO-PAIMOHATBLHBIE YPABHEHUS.

Pemate cucrempl ABYX JIMHEMHBIX YPAaBHEHHU C JABYMsI NEPEMEHHBIMU WU
CHUCTEMBI IBYX YPABHECHUHU, B KOTOPBIX OJJHO YPABHEHHE HE SIBJISICTCS JIUHEUHBIM.

Pemiath TekcTOBbIE 3ajayd alreOpamvdeckKuM CrIoco0OM C  MOMOIIBIO
COCTaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEHIINE UCCIIEIOBAHUSA YPAaBHEHUM U CHCTEM YPAaBHEHUU, B
TOM YHCJIE ¢ TPUMEHEHHEM TpauiecKuX IpeAcTaBlIeHu (yCTaHaBIMBATh, UMEET
JW ypaBHEHUE WJIM CHUCTEMA ypaBHEHUW PEUICHMS, €CIIM MUMEET, TO CKOJIbKO, U
npouee).

PemaTe nuHElHBIE HEpaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, H300paxaTh
pEIIEHHE HEPABEHCTB HA YHCJIOBOW IPSIMOM, 3aMUCHIBATH PEIICHHUE C MOMOIIBIO
CHMBOJIOB.

Pemars cHCTEMBI  JIMHEMHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPABEHCTBO, H300pa)kaTh pEIICHHE CHUCTEMBbI
HEPABEHCTB HA YKCJIOBOM MPSAMOM, 3aMChIBATH PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA ITPU PEIICHUHN PA3JIMYHBIX 3a]1a4.

DyHKUNH

Pacno3naBath (yHKIMM H3y4eHHBIX BHJIOB. IloKa3bIBaTh CXEeMaTHYECKH

pacroyiokeHue Ha KOOPJAMHATHOW TUIOCKOCTH rpadukoB QyHKIui Buga: y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3,y =X, y = ||, B 3aBucumoctu ot
3HaYeHUN KO3 PUIIMEHTOB, ONUCHIBATh CBONCTBA (DYHKIIMIA.

Crpoutb M n300paxkaTb CXEMaTUYECKU TpaUMKH KBaJApPAaTUUYHBIX (DYHKUUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (QYHKIUH 10 X rpaduKam.

Pacno3HaBaTh KBaJpaTuuHyro QyHKIUIO 110 (opMyJie, IPUBOJUTH IPUMEPHI
KBaIpaTUYHBIX (YHKIMHA U3 peabHOMN KU3HU, PUBUKHU, TEOMETPHH.

Yucii0BbIe MOCAEAOBATEILHOCTH U IIPOTPEeCCHH

Pacno3HaBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYI0 MPOrpeccud Npu
pasHbIX COC00ax 3aJaHusl.

BbINONHATG  BBIYMCIIEHHSI C  HCHOJb30BaHMEM (opmysl N-ro ujeHa
apru(MeTHYECKON U TEOMETPUUYECKOM MPOrpecCuii, CyMMBbI IIEPBBIX N UJIEHOB.

N300pakaTh wi€Hbl IMOCIEI0BATEIBHOCTH TOYKAMH Ha KOOPAMHATHOM
IUIOCKOCTH.



Pemate 3amaum, CBS3aHHBIC C YMCIOBBIMH IIOCJICIOBATEIBLHOCTSIMH, B TOM
YHUCJIC 3a/I1a4¥ U3 PEATbHON JKM3HU (C MCIIOJIB30BAHUEM KaIIbKYJISATOPA, IU(POBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne n/m Kontpoanubie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypcebl
Uwucna u Beruucienus. PanmonaibHbie o5 1 0 bubnmoreka [JOK
qucna https://m.edso0.ru/7f415b90
bubmuoreka [JOK
¥ PaBHEHIs H HEPABCHCTBa 20 L 0 https://m.edso0.ru/7f415b90
bubmnoreka [JOK
Koopunatst u rpacuki. Pymicuii 24 L 0 https://m.edso0.ru/7f415b90
bu6mmorexa [IOK
AJITCOPAHHCCKHE BLIPIKCHIA 2 1 0 https://m.edsoo.ru/7f415b90
but6mmoreka [IOK
TosToperne 1 0bobmenne 0 1 0 https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

INOYPOYHOE IIVTAHUPOBAHUE

7 KITACC
KosmnuecTBo yacos DJIeKTPOHHbIE
undposBbie
Nen/m  Tema ypoka Kontpoabnubie IIpakTnyeckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 [ToHsATHE panMOHATBLHOTO YHCIIA 0 0
5 Apudmernueckue eicTBus ¢ 0 0
palroHaIBLHBIMHU YU CIAMH
3 ApudmeTrueckue IeUCTBUS C 0 0
paloHaIbHBIMU YHCIIAMU
4 Apudmernueckue AecTBUS ¢ 0 0
paloHaIbHBIMU YHCIAMU
5 Apudmernueckue eicTBus ¢ 0 0
palroHaIBLHBIMHU YU CIAMH
6 ApudmeTrueckue I1eHCTBUS C 0 0
paloHaIbHBIMU YHCIAMU
7 CpaBHeHue, ynops0uuBaHue 0 0
paloHaIbHBIX YUCEI
3 CpaBHeHue, ynopsijouuBaHue 0 0
paIoOHATBHBIX YUCEI
9 CpaBHeHue, ynopsijiounBaHue 0 0
paloHaIbHBIX YHCE
10 Pemenre 0CHOBHBIX 3a/1a4 Ha APOOH, 0 0
MIPOLIEHTHI U3 PealIbHOM MPAKTUKU
1 Pemenre 0OCHOBHBIX 3a/1a4 Ha ApOOH, 0 0

IIPOLICHTHI U3 PealbHON IPAKTUKU



12

13

14

Penrenne oCHOBHBIX 3a/1a4 Ha IPOOH,
IIPOLICHTHI U3 PealbHOU MPAKTUKU
Pemrenre oCHOBHBIX 3a/1a4 Ha ApooOH,
MIPOIICHTHI U3 PEATbHON MPAKTHKH

HpI/I3HaKI/I ACIIMMOCTH, PAa3JI0KCHUA HA
MHOXXHUTCIN HATYPAJIbHBIX YHACCII

15

16

17

HpI/ISHaKI/I JACIIUMOCTH, PA3JIOKCHUA HA
MHOXXHUTCJIN HATYPAJIbHBIX YHUCCII

Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHasi TPOMOPIIMOHATBHOCTH
Peanbuble 3aBucumoctu. [Ipsmas u
oOpaTHast TPOMOPITMOHATBHOCTH

18

19

20

21

22

23

24

Peanbnsbie 3aBucumocTtu. [psamas u
oOparHas MPOMOPIHUOHATEHOCTH
Peanbubie 3aBucumoctu. [Ipsimas u

oOpaTHasi MPOMOPIIMOHATBPHOCTH

KonrtponsHas pabora o Teme
"PamnnoHanbHble yncia”

ByKkBeHHBIE BBIpAKEHUS

IIepemeHnHBbIe. JlonyCTUMBIE 3HAYECHUS
IIEPEMEHHBIX

[IpeoOpa3oBanne OyKBEHHBIX BBIPAKCHUH,
pacKpbITHE CKOOOK M MPUBECHHUE MOA00HBIX
cllaraeMbIX

[IpeobpazoBanrie OYKBEHHBIX BHIPAKCHHM,
pacKpbITHE CKOOOK U IPUBEACHUE TTOT00HBIX
cllaraeMbIxX

bu6mmoreka [IOK
https://m.edsoo.ru/7f41feec

but6mmoreka [{OK
https://m.edsoo.ru/7f41fafa

bu6moreka [JOK
https://m.edsoo.ru/7f41fd70



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70

25

26

27

28

[TpeoOpazoBanne OyKBEHHBIX BBIPAKCHUH,
pacKpbITHE CKOOOK M MPUBECHHUE MOA00HBIX
clIaraeMbIX

[IpeobpazoBanrie OYKBEHHBIX BEIPAKCHHM,
pacKpbITHE CKOOOK U MPUBECHHIE MOA00HBIX
cllaraeMbIX

VYpaBHeHue, npaBuiia IpeodpazoBaHus
YpaBHEHUS, PABHOCWJIBHOCTb YPaBHEHUI
JIuHeiiHOe ypaBHEHHE C OJHOM NTEPEMEHHOM,
pelIeHne JIMHEWHBIX YPaBHEHUI

29

30

31

32

33

JIuneitHOE ypaBHEHHE C OJJHOM NTEPEMEHHOM,
pelIeHue JIMHEWHBIX YPaBHEHUI

JIuHeiiHOe ypaBHEHHE C OJJHOM NTEPEMEHHOM,
pelleHNEe JIMHENHBIX YPaBHEHUI

Pemenne 3ama4d ¢ nOMOILIBIO YpaBHEHHUN

Pemenue 3a1a4 ¢ mOMOIIBIO ypaBHCHI/Iﬁ

Pemenune 3ama4d ¢ moMoOIIbIO ypaBHeHI/Iﬁ

bubmuoreka [JOK
https://m.edsoo.ru/7f420482

bubmuoreka [JOK
https://m.edsoo.ru/7f42064¢e

bu6mmoreka [{OK
https://m.edsoo.ru/7f420806
bu6mmoreka [JOK
https://m.edsoo.ru/7f4209a0

34

35
36

37

Pemienue 3aga4d ¢ IOMOIIBIO ypaBHCHI/Iﬁ

DopmyIibl

DopMyisl

Konrponsnas padora no teme "Jlunelinsie
ypaBHeHus"

but6mmoreka [JOK
https://m.edsoo.ru/7f420e6e

but6mmoreka [JOK
https://m.edsoo.ru/7f421044

38

KOOpI(I/IHaTa TOYKHU Ha HpHMOfI

but6mmoreka [IOK
https://m.edsoo.ru/7f41de76



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76

39

40

41

42

UucnoBbie MPOMEKYTKH
YucnoBbie TPOMEKYTKU

PaccrossHue Mexny AByMs TOUKaMH
KOOPAMHATHOU MPAMOM
PaccrosiHne Mexy 1ByMsl TOYKaMHU
KOOPJAMHATHON IIPSAMON

bu6mmoreka [JOK
https://m.edsoo.ru/7f41dff2

43

[IpssMoyronbpHas cucTeMa KOOpAUHAT Ha
IIJIOCKOCTH

bu6mmoreka [{JOK
https://m.edsoo.ru/7f41el6e

44

[IpsimoyronbHas cucTeMa KOOpAWHAT Ha
TJIOCKOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/7f41e42a

45

46

47
48

49
50
51
52
53

54
55

[Ipumepst rpadukoB, 3a1aHHBIX HOpMYIaMU

[Tpumepsr rpadukoB, 3a1aHHBIX HOpMYIaMU

[Tpumeps! rpadukoB, 3a1aHHBIX HOpMyTIaMu

[Tpumeps! rpadukoB, 3a1aHHBIX (HOPMYTaMH
Urenue rpauKkoB peasibHbIX 3aBUCUMOCTEN
Urenue rpaMKoOB pealbHbIX 3aBUCUMOCTEH
[Tonstue pyHkunn

I'padux hysaxmmm

CaoiicTBa GyHKINI

CaoiicTBa pyHKIIUH

Jluneiinasa GyHKUUSA

bubmoreka [JOK
https://m.edsoo.ru/7f41e8a8
bubmuoreka [JOK
https://m.edsoo.ru/7f41ed80

bu6mmoreka [IOK
https://m.edsoo.ru/7f41ea24

bu6mmoreka [JOK
https://m.edsoo.ru/7f41ef06

bubmuoreka [JOK
https://m.edsoo.ru/7f41f078

bubmuoreka [JOK
https://m.edsoo.ru/7f41flfe

bu6mmoreka [{JOK



https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe

https://m.edsoo.ru/7f427282

. bu6mmoteka [JOK
>0 Muriefittast Gyt https://m.edsoil. ru/7£427412
N bubnmoreka [JOK
S7 [Toctpoenue rpaduka TUHEHHON QYHKITUU https://m.e dsogru I78426d1e
58 [Toctpoenue rpaduka TMHEHHOH QyHKIIH
59 I'padux pynkmm y =[X|
60 I'padux pynkumm y =[x|
61 KonrponsHas padora no teme "Koopannatsl bubnuoreka [IOK
u rpaduxu. OyHKIMH" https://m.edsoo.ru/7f41f50a
62 CreneHb ¢ HaTypajIbHBIM MOKA3aTEIEM Bubnmorexa [IOK
https://m.edsoo.ru/7f4211de
63 CreneHb ¢ HaTypaJbHBIM MTOKa3aTEIEeM Bubamorexa [IOK
https://m.eds00.ru/7f421382
64 CreneHns ¢ HaTypajabHBIM IIOKa3aTENEM bubmmorexa LIOK
https://m.edsoo.ru/7f42154e
65 CreneHsb ¢ HaTypajabHBIM NIOKa3aTENEM bubmmorexa LIOK
https://m.edsoo.ru/7f4218be
66 CreneHb ¢ HaTypaJIbHBIM TIOKa3aTeIeM
67 CBoiicTBa CTENEHU C HATYpaIbHBIM bubnuotexa [JOK
I0Ka3areyiemMm https://m.eds00.ru/7f421382
68 CBoiicTBa CTETNIEHU C HATYPATbHBIM bu6mmoreka [{JOK
MOKa3aTeseM https://m.edsoo.ru/7f42154e
69 CBoiicTBa CTENEHU C HATYpalbHBIM bubnmnorexa [IOK
IIOKa3aTesIeM https://m.edsoo.ru/7f4218be
bubnmnorexa [IOK
70 Muoroteret https://m.edsog)l. ru/7f42276e
71 MHoro4eHsl bu6mmnorexa LIOK



https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e

https://m.edsoo.ru/7f422930

79 CnoxeHune, BBIYUTaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422af2
73 CroxeHune, BBIUYUTaHUE, YMHOKEHUE bu6munoreka LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
72 CnoxxeHue, BBIYUTAHUE, YMHOKEHHE bubmunorexa LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
75 CnoxxeHue, BBIYUTAaHUE, YMHOKEHHE bu6mmoreka [{JOK
MHOT'OYJICHOB https://m.eds00.ru/7f423182
76 DopMyIbl COKPAEHHOTO YMHOXKEHUS bubmmorexa [TOK
https://m.edso0.ru/7f42432a
77 @opMyIIbl COKPAILIEHHOTO YMHOXEHUS Bubnmorexa LIOK
https://m.edsoo.ru/7f42464a
78 DopMyITBI COKPAMEHHOTO YMHOXKEHUS bubmorexa [TOK
https://m.edsoo.ru/7f424c12
79 DopMyITBI COKPAMEHHOTO YMHOKEHUS bubmorexa [TOK
https://m.edsoo0.ru/7f424fd2
80 @opMyITbl COKPAIEHHOTO YMHOKEHUS Bubnmorexa [IOK
https://m.edsoo.ru/7f4251d0
81 Paznoxenrne MHOTOUYICHOB HA MHOYKUTEITH bubmorexa TIOK
https://m.edsoo.ru/7f4239de
82 PaznoxeHrne MHOTOUYJICHOB HA MHOYKUTEIN bubmorexa [TOK
https://m.edsoo.ru/7f4237fe
83 PaznorxeHrne MHOTO4YICHOB HA MHOXKUTEIN bubmorexa [TOK
https://m.edso00.ru/7f423312
84 Pa3znoxeHrne MHOTO4YJICHOB HA MHOYKUTEITN
85 KonTponbhas pabota no teme

"Anrebpanyeckue BeIpaxeHus"



https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f423312

86

87

88

JIuneitHOE ypaBHEHUE C IBYMS
MEPEMEHHBIMH U €T0 rpaduk
JIuneliHOe ypaBHEHHE C IBYMs
MEPEMEHHBIMU U €T0 rpaduk

Cucrema 1ByX JIJMHEHHBIX YpaBHEHHH ¢
JBYMsI IEPEMEHHBIMU

bu6mmoreka [JOK
https://m.edsoo.ru/7f427c32

bubmuoreka [JOK
https://m.edsoo.ru/7f427e8a

bubmuoreka [JOK
https://m.edsoo.ru/7f42836¢

89

90

91

Cucrema 1ByX JIMHEHHBIX YPaBHEHUH €
IBYMsI IEPEMEHHBIMU

CucrteMa IByX JUHEUHBIX YPaBHEHUH C
JBYMsI [IEPEMEHHBIMU
Cucrema 1ByX JIJMHEHHBIX YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMU

92

93

94

95
96

97

98

Pewenne cucreM ypaBHeHu
Pemrenne cucreM ypaBHeHUI

Pemrenne cucreM ypaBHeHUI

Pemrenne cucreM ypaBHeHUN

Pemenue cucrem ypaBHEeHMI

[ToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB
Kypca 7 kiacca, 00001eHre 3HaHUH

[ToBTOpEHNE OCHOBHBIX MOHATUH M METOJIOB
Kypca 7 kiacca, 0000IeHAEe 3HAHUI

bubmuoreka [JOK
https://m.edsoo.ru/7f4284de

bubmuoreka [JOK
https://m.edsoo.ru/7f42865a

bu6mmoreka [JOK
https://m.edsoo.ru/7f4287d6

bubmuoreka [JOK
https://m.edsoo.ru/7f429c6c¢c

bubmunoreka LIOK
https://m.edsoo.ru/7f429f32

99

100

[ToBTOpEHNE OCHOBHBIX MOHATHI U METOZOB
Kypca 7 kinacca, 0000IIeHIe 3HAHHIA
[ToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB
Kypca 7 kiacca, 00001eHIe 3HaHUI

bu6mmoreka [IOK
https://m.edsoo.ru/7f42a0e0

bubmuoreka [JOK
https://m.edsoo.ru/7f42a27a



https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a

101 Hroroas koHTponbHas paboTa 1 1 0

[ToBTOpEHNE OCHOBHBIX TIOHATHIA U METOIOB bubnunorexa LIOK

102
Kypca 7 knacca, 000011eHre 3HaHUH https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0


https://m.edsoo.ru/7f42a900

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

* Marematuka. Anrebpa: 7-i kiacc: 6a30BbIi ypOBEHb: YUEOHUK, 7 Kiacc/
Makapserues FO.H., Munatok H.I'., HemikoB K.W. u apyrue; oa pen.
TemsikoBckoro C.A., AkimonepHoe oOmiectBo «M3aarensctBo «lIpocBenienue»
* Maremaruka. Anrebpa: 8-it kimacc: 6a30BbIil ypOBEHb: y4eOHUK, 8 Kiacc/
Makaperue 0. H., Munatok H.I'., HemmkoB K.W. u apyrue; noj pe.
TensikoBckoro C.A., AkuunonepHoe oo0mectBo «M3aarenbectBo «lIpocBemenne»
* Maremartuka. Anreodpa: 9-it kitacc: 6a30BbIi ypOBEHb: yUeOHUK, 9 Kitacc/
Makapserues 0. H., Munatok H.I'., HemikoB K.W. u apyrue; noja pe.

TenskoBckoro C.A., AkimonepHoe oomiectBo «M3marenpcTBo «lIpocBernienne»

METOANYECKHUE MATEPUAJIBI IJISA YUUTEJA

Aunre6pa. 7 kiacc. ba3oBblif ypoBeHb. DeKTpoHHas popMa yueOHOTO ocooust
Maxkapserues FO.H., Munatok H.I'., HemikoB K.W1. u npyrue;

Anrebpa. 8 kiacc. ba3oBbill ypoBeHb. DieKTpoHHas (popma yueOHOro mocoous
MakapsrueB FO.H., Munatok H.I'., HemikoB K.W1. u npyrue;

Anrebpa. 9 kiacc. ba3oBbiil ypoBeHb. DIeKTpoHHas (hopma yueOHOTo mocoous
Makapsrues FO.H., Munatok H.I'., HemikoB K.W. u npyrue;

Anrebpa. Pabouas terpanp. 7 knace. B 2-x gactax k YMK MakapsiueBa

Anreb6pa. Pabouas terpans. 8 knace. B 2-x gactax k YMK MakapsiueBa



Anrebpa. Pabouas Tetpanp. 9 kinacc. B 2-x yactax k YMK MakapsiueBa
Anrebpa. Jlunaktuueckue matepuansl. 7 kiaacc kK Y MK MakapsrueBa
Anrebpa. [{unaktuyeckue matepuaisl. 8 kiacc k YMK Makaperuera

Anrebpa. [Iunaktudyeckue matepuaibl. 9 kiace k YMK Makaperyera

MU D®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://urok.apkpro.ru/ budmuoreka nudpoBoro 00pa3oBaTEIILHOIO KOHTCHTA;
https://sites.google.com/site/matematika448/home Yuutenbckuii cailt

«Maremaruka B mkoJje 448y.
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