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INOACHUTEJIBHAS 3AIINCKA

Anrebpa sBJsieTCS OJHUM W3 OMOPHBIX KYPCOB OCHOBHOI'O 00IIero oOpa3oBaHUs: OHA
o0ecrneynBaeT N3y4eHue Jpyrux JUCHUILINH, KaK €CTECTBEHHO-HAYYHOI 0, TaK U TYMaHUTapHOT O
LUKJIOB, €€ OCBOEHHE HEOOXOAUMO ISl MIPOIOKEHUST 00pa30oBaHus U B OBCEIHEBHOM JKU3HH.
PazButne y oOyuarommxcs Hay4dHBIX MPEICTaBICHUH O TMPOUCXOXKIEHUH U CYIIHOCTU
anredpandecknux aOCTpakiuii, crocode OTpPaKEHHUsT MAaTEeMaTHYeCKOW HAyKOW SIBICHUH W
MPOIIECCOB B MpPUpOJE U OOIIECTBE, POJM MAaTEMaTHYECKOr0 MOJEIMPOBAHHUS B HAyYHOM
MO3HAHUHM U B MPAKTHKE CHOCOOCTBYET (POPMUPOBAHHIO HAYYHOI'O MHPOBO33PEHMSI U KadecTB
MBIIJIEHUS, HEOOXOJUMBIX IS aJanTallid B COBpEeMEHHOM IuppoBoM obmiectBe. U3yuenue
anreOppl 0OECIeYBaET Pa3sBUTHE YMEHUs HAOII0AaTh, CPABHUBATh, HAXOJUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIUIEHHS, CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOH
NEUCTBUS U BBIBOABL, (pOpMyIHpoBaTh yTBEepKAeHUsA. OcBoeHHe Kypca anredpbl oOecrneunBaeT
pa3BUTUE JIOTMYECKOI'O0 MBIIUIEHUS OO0yJalolMXcs: OHU HCHONb3YIOT JCAYKTUBHBIE U
UHIYKTUBHBIE pacCyXJIeHus, 0000IIeHNEe U KOHKPETU3alMI0, abCcTparupoBaHHE M aHAJIOTHUIO.
OOyuenue anredbpe mpeanoyiaraeT 3HAYUTENBHBIM OO0BEM CaMOCTOSATEIBHON AeITeTbHOCTH
oO0yyarommxcs, IMO3TOMY CaMOCTOSTENbHOE pelIeHHe 3aJad sBJSETCS  pealn3anuei
JesITeNIbHOCTHOTO MPUHIIUIIA O0YUCHHS.

B crpyktype mnporpammbl y4eOHOro Kypca «Anredpa» Ijsi OCHOBHOI'O OOUIEro
0o0pa3oBaHMsI OCHOBHOE MECTO 3aHHMAIOT COAEpPKATEIbHO-METOANuYecKue JMHuu: «Yucma u
BBIUHCICHUS», «ANreOpandeckre BbIpaXCHHs», «YpaBHEHUS U HEPaBeHCTBa», «DyHKIUNY.
Kaxxnas U3 3Tux copepkaTesibHO-METOAMYECKUX JIMHUN Pa3BUBAETCS HA MPOTSKEHUU TPEX JIEeT
U3YyYeHUs Kypca, B3aUMOJIEHCTBYS C IPYTUMU €ro JUHUAMU. B Xone usydenus yueOHOro Kypca
00y4aroIMMCsl IPUXOIUTCS JIOTUYECKU PACCYKIaTh, UCIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH
s3bIK. B CBSI3M € 3TUM B nporpamMmy y4eOHOro Kypca «Airedpa» BKIIOUEHBI HEKOTOPbIE OCHOBBI
JIOTHKH, TMPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3jellax MaTeMaTH4ecKoro oOpa3oBaHUs U
CIOCOOCTBYIOIIME OBJAJEHUIO OOYYAIOUIMMUCS OCHOB YHUBEPCAJIBHOTO MaTeMaTH4ecKOro
s3bika. Conep)kaTenbHOM M CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOro Kypca «Anredpay sBIseTcs
€ro HHTET pUPOBAHHBIN XapakTep.

Conepxanue nuHUM «Yucna W BBIYUCICHUS» CIY)KUT OCHOBOW I JalibHEHIIEro
U3Yy4EHUsT MaTEeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y OOY4YarOIMXCS JIOTMYECKOI'O MBILJIEHUS,
(OpMUPOBAaHUIO YMEHMSI TOJIb30BATHCSA AJTOPUTMAaMH, a TAaKKe MPUOOPETEHUIO MPAKTUUECKUX
HAaBBIKOB, HEOOXOAMMBIX /Ul MOBCEAHEBHOW >KU3HU. Pa3BUTHE NOHATUSA O YHUCIIE Ha ypOBHE
OCHOBHOI'0 00I[ero 00pa3oBaHMsI CBSI3aHO C PALMOHAJIBHBIMU M MPPALMOHAJIbHBIMU UYUCIAMH,
(dbopMupoOBaHUEM MpEACTABICHUI O JEWCTBUTEIHHOM 4HKCIe. 3aBepIIeHHEe OCBOCHUS YHCIIOBOM
JMHUH OTHECEHO K CpeiHeMY o0IieMy 00pa30BaHHIO.

Conmepxkanue JABYX aireOpadyeckuX JHUHUA — «AJreOpandeckue BBIPAKECHUS» W
«YpaBHEHHsI W HEpaBEHCTBa»  CIocoOCTByeT  (GopMUpOBaHHMIO Yy  OOydYarommxcs
MaTeMaTHYECKOro ammapaTa, HEeoOXOOUMOro IJisi pelIeHHs 3aJad MaTeMaTHUKU, CMEXKHBIX
MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. Ha ypoBHE OCHOBHOro o01iero oopa3zoBaHus
yuyeOHbIIl  MaTepHall TpPYNIUPYEeTCs BOKPYr  palMOHAJbHBIX  BbIpakeHUH. AnreOpa
JIEMOHCTPUPYET 3HAaUEHHE MaTeMaTHKHU Kak s3bIKa IS TOCTPOSHHS] MaTeMaTHUYECKUX MOJIENeH,
OIKCaHUS MPOIIECCOB U SBIEHUM peanbHOro mupa. B 3amaum oObydeHus anredpe BXOAAT Takke
JanpHeiee pa3BUTHE AITOPUTMUYECKOTO MBIIIJICHHUS, HEOOXOAMMOro, B YacCTHOCTH, IS
OCBOEHHS Kypca HH(OpPMATUKH, U OBJIQJCHHE HABbIKAMH JEAYKTUBHBIX PpacCy>KICHUM.



[IpeoGpa3zoBanne CUMBOIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaKEHUS, CIOCOOHOCTEH K
MaTeMaTHUYECKOMY TBOPYECTBY.

Conepxanue  (yHKIIMOHANbHO-rpaUyecKkoil  JTUHUM  HAlEIeHO Ha  MOJy4yeHHUe
00yYarOIIMMHKCS 3HAaHUH O QYHKIUAX KaK BaKHEHIIICH MaTeMaTHYECKOW MOICIHN JJIsl OIUCAHUS
U HCCIEeOBAaHUSI Pa3HOOOPa3HBIX MPOLIECCOB U SIBJICHUW B MpUpoae U odOmectBe. M3ydeHue
MaTepuana CIoCOOCTBYeT pa3BUTHIO y OOYYaIONIMXCS YMEHHUS HCIONb30BaTh pa3IMYHBIC
BBIPA3UTENbHBIC CPENCTBA SI3bIKA MATEMATHKH — CIIOBECHBIC, CHMBOIHMYECKHE, T'padudeckue,
BHOCHUT BKJIaJ B (JOPMUPOBAHUE MPEACTABICHUN O POJIM MAaTEMAaTUKH B Pa3BUTUH ITUBHIIN3AIIU
U KyJbTYPBI.

CornmacHo y4eOHOMY IUIaHy B 7-9 Kiaccax H3ydaeTcsi Y4eOHBIH Kypc «Anrebpay,
KOTOPBIN BKIIIOUAET CIEAYIOIIME OCHOBHBIC pa3lelibl coaepaHus: «Yuclia W BBIYHCICHUSY,
«Anredpanyeckue BIpaXXEHUN», « YPaBHEHUS U HEPABEHCTBAY, « DyHKIIHM.

Ha u3yuenue yueOHoOro Kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce — 102 vaca (3
yaca B Heneno), B 8 kimacce — 102 yaca (3 yaca B Henenmo), B 9 knacce — 102 ygaca (3 gaca B
HEJIEITIO).



COJAEPKXAHUME OBYYEHUA
7 KJIIACC

Yucia v BIYHCTICHUSA

Jpobu OOBIKHOBEHHBIE W JECATHYHBIC, MEpPeXoa OT OAHOW (OpPMBI 3amucu Jpodei K
apyroil. IlonsTHe palloOHANBHOIO YKCIA, 3alUCh, CPABHEHHE, YIIOPSII0UYNBAHUE PALIMOHAJIBHBIX
grcenl. ApupMeTHuecKue AeHCTBUS ¢ pallMOHAJIbHBIMU YnciIaMu. Pemenne 3amgay U3 peanbHON
IIPaKTUKHU HA 4acTH, Ha IpO0H.

CreneHb ¢ HaTypajbHBIM IOKa3aTeJIEM: ONpEleIeHHE, TPEoOpa30oBaHUE BBIPAKEHUN Ha
OCHOBE OIpeJeNeHus, 3anuch Oonbmx yucel. [IporeHTsl, 3anuch MpoLEHTOB B BUAE APOOH U
OpoOu B BUJIE MPOLEHTOB. Tpru OCHOBHBIE 3a/layl Ha MPOLEHTHI, PELICHUE 3ahayu U3 peasbHOU
IIPAKTUKH.

ITpruMeHeHn e IPU3HAKOB JEIUMOCTH, Pa3JI0KEHUE HA MHOKUTENN HATYypPaJIbHBIX YHCEJL.

PeaibHblE 3aBUCUMOCTH, B TOM YHCJIE NIPsIMast U 00paTHAsi HPOIOPLIMOHATILHOCTH.

AuredpanyecKkue BbIpaskeHUs

IlepemeHHBIE, YNCIOBOE 3HAYEHHUE BBIPAXKECHUA C NEPEMEHHOW. JlomycTUMble 3Ha4YECHHUS
nepeMeHHbIX. [IpeacraBieHue 3aBUCHMMOCTH MEXKIy BEJIMYMHAMH B BHUIE (DOPMYIIBL
Boruucnenus no ¢popmynam. [IpeoGpazoBanue OyKBEHHBIX BbIpa)KEHUH, TOXKIECTBEHHO PaBHBIE
BBIPAXXCHUSI, TIpaBUjIa IPeoOpa3OBaHUs CYMM U MPOU3BEACHUM, NMpaBUiIa PACKPBITUS CKOOOK U
MIpUBEJIEHUS MOAO0HBIX CIaraeMbIX.

CBoOMCTBa CTENEHH C HATypaJbHBIM I1OKA3aTEIIEM.

OnHousneHsl U MHOrouJieHbl. CTeneHb MHOrousieHa. CioXeHue, BhlYMTaHuEe, YMHOXKEHHE
MHOTOWIEHOB. DOpMyIbl COKPAIIEHHOTO YMHOXEHUS: KBaJApaT CyMMbl M KBaJApaT Pa3HOCTH.
®dopmyia pa3HOCTH KBaApaToB. Pa3yiokeHne MHOTOUIEHOB HA MHOXKHUTEIH.

YpaBHeHHsI U HEPABEHCTBA

VYpaBHEHUE, KOpPEHb YpPaBHEHMs, NpaBHia NpeoOpa3oBaHMs ypaBHEHUS, PaBHOCUIBHOCTh
YPaBHEHHM.

JIuneitHOe ypaBHEHHE C OJHOM IIEPEMEHHOM, YUCIO KOpPHEH JMHEWHOrO YpaBHEHUS,
pelieHue JMHEHHbIX ypaBHeHMH. CocTaBlieHHME ypaBHEHMH IO yCJIOBUIO 3ajauu. Pemenue
TEKCTOBBIX 3a/1a4 C IOMOILBIO YPaBHEHUM.

JluHeiiHOe ypaBHEHHE C JIByMs I€peMEHHbIMU M ero rpaguk. Cucrema JBYX JMHEHHBIX
ypaBHEHUH C JAByMs IepeMEeHHbIMU. PelleHue cucTeM ypaBHEHMH CIOCOOOM IOACTaHOBKH.
ITpumMepsl pelieHus: TEKCTOBBIX 3a/1a4 C IOMOIIbI0 CUCTEM YPaBHEHUH.

DOyHKUHU

Koopnunara Toukum Ha npsMoi. YuciaoBble NPOMEXYTKH. PaccrosHue Mexay IByms
TOYKAMH KOOPAVNHATHOU MPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu Ox u Oy. AGcuucca M OpAuHAaTa TOYKH Ha
KoOpAMHATHOM miockocTu. [Ipumepsl rpadukoB, 3agaHHBIX (opmynaMu. UreHue rpadukoB
peanbHbIX 3aBucumocted. Ilonstue ¢ynkuuu. [paduxk dynkuuu. CpoiicTBa (QyHKIMIA.
Jluneiinas ¢ynkums, e€ rpaduk. I'paduk dynkumu y = |x|. [padudeckoe perneHne THHEHHBIX
YPaBHEHMI U CHCTEM JIMHEWHBIX YPABHEHUM.

8 KIIACC

Yucyia ¥ BLIYHCJIEHUASA



KBanpatubiii kopeHp u3 uucna. [lonstue o0 uppanuoHasbHOM uyucie. [lecsiTuuHble
MpUOTMKEHUST UpPAIlOHATBHBIX yucel. CBoiicTBa apu(MeTHUECKIX KBaJAPATHBIX KOPHEW U UX
MpUMEHEHHE K MPeoOpa3OBAHHIO YHUCIOBBIX BBIPAKEHUNW U BBIYHCICHHSIM. JleficTBUTENbHBIC
YuCla.

Crernenb ¢ 1enbIM 1okaszatenem u e€ ceoiictBa. CTaHgapTHas 3aIUCh YUCIA.

AuredpandecKkue BbIpasKeHUs

KBanpaTHblil TpEXUiieH, pa3yIoKEeHNE KBAIPATHOr O TPEXUJIEHA HA MHOKHUTENH.

Anrebpanyeckas aApodb. OcHOBHOe CBOMCTBO anredpandeckoir npodu. CroxeHue,
BBIUMTAaHUE, YMHOXKEHHE, JIeJIeHHe anredpandeckux ApoOei. PannoHanbHble BBIpKEHUS U HX
npeodpazoBaHueE.

YpaBHeHus1 4 HepaBeHCTBA

KBanpatHoe ypaBHeHue, ¢opmyna KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHEHUWH, CBOIAIIMXCA K JUHEWHBIM M KBaapaTHbIM. I[lpocrteiimme npoOHO-
panuoHaIbHbIE YPaBHEHUSI.

I'padmueckas uHTEpHpeTalvss YpPaBHEHUNU C ABYMS MEPEMEHHBIMU U CHUCTEM JMHEHHBIX
YpPaBHEHUH C JByMs IepeMeHHbIMU. [IpuMepbl pemeHus CUCTEM HEIMHEWHBIX YPABHEHHU C
JBYMSI TI€pEMEHHBIMH.

Pemenue TeKCTOBBIX 3a/1a4 alNreOpandecKuM CriocoOoM.

UucnoBple HEpaBEHCTBA M WX CBoMcTBa. HepaBeHCTBO ¢ OJHOW TE€PEMEHHOM.
PaBHOCUIIBHOCT HepaBeHCTB. JIWHelHbIE HepaBeHCTBa € OJHOM mepeMeHHoW. Cucremsl
JIMHENHBIX HEPABEHCTB C OJIHON IEPEMEHHOM.

DOyHKIHU

[Tonsatue pynkuuu. O6MaCTh OMpeeNeHnss 1 MHOXKECTBO 3HaueHHH QyHKIHH. CriocoOb
3a/1aHus QYHKIIHUH.

I'papux ¢ynkiuu. Urenue cBoiictB (yHKuuu mo e€ rpaduky. [Ipumepsr rpaduxos
(GyHKIMHA, OTpakaroMX peajbHbIe IPOIECCHI.

@OyHKIUHU, ONMUCHIBAIOLINE MPAMYI0O U OOPaTHYIO HPOMOPIMOHAJbHBIE 3aBUCHMOCTH, MX
rpadukn. OyHKIEK y = x2, y = x3, y = VX, y=|x|. Tpaduueckoe peuieHre ypaBHEHUH U CHCTEM
YpaBHEHUM.

9 KJIACC

Yuciaa 1 BbIYUCTEHUS

PannonanbHbie UKclia, UPPALMOHATIBHBIEC YMCIAa, KOHEYHbIE U OCCKOHEUHbIE eCATUYHBIE
npobu. MHOXECTBO [CHCTBUTEIBHBIX YHCEN, ACUCTBUTEIbHBIE YHCIA KaK OECKOHEYHBIE
JNecITHYHBIE  ApoOu. B3amMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JIEUCTBUTENBbHBIX YACET U KOOPAUHATHOM MTPSIMOM.

CpaBHEHHE JCHCTBUTEIBHBIX YHCE, apu(PMETUYECKHE JCHCTBHUS C JICHCTBUTEIBHBIMU
YHCIaMH.

Pa3mepbl 00BEKTOB OKpPY)KArOIIEr0o MHpA, JIMTEILHOCTh IIPOILIECCOB B OKPYXKAIOIIEM
MHpE.

[TpuOmmxénHOe 3HAYCHHE BEIMYHMHBI, TOYHOCTh NpHOMMKeHUs. OKpyriieHue 4Yucell.
[Ipuknka 1 oneHKa pe3yabTaTOB BBIUMCICHU.

YpaBHeHMs M HEPABeHCTBA

Jluneiinoe ypaBHeHue. Pelienre ypaBHEHU, CBOASIIIMXCS K JIMHEUHBIM.



KBanpatHoe ypaBHenue. Pemienue ypaBHEHUM, CBOOSIIIMXCA K  KBAJPATHBIM.
bukBagpatHoe ypaBHeHue. [IpuMepnl pelieHUss ypaBHEHUM TpPETbeld M 4YETBEPTOW CTENEHeu
pa3noKeHHeM Ha MHOXHUTEH.

Pemiennie  npoOHO-pallMOHANBHBIX ~ ypaBHEHMH.  PemieHue  TEKCTOBBIX  3ajaad
anredpanvYecKuM METOIOM.

VYpaBHEeHHE C ABYyMsI TIEpEMEHHBIMH M ero rpaduk. PemieHue cucrteM OBYX JHMHEHHBIX
YpPaBHEHUU € JABYMsI IEpeMEHHBIMHU. PemieHue cuctem IBYX ypaBHEHMH, OIHO M3 KOTOPBIX
JMHEWHoe, a Ipyroe — BTOpoi creneHu. ['paduueckas uHTEepHpeTanus CUCTEMbl YpaBHEHHH ¢
JIBYMsI IEPEMEHHBIMU.

Pemmenue TeKCTOBBIX 3a/1a4 anreOpandecKuM CriocoOoM.

UucnoBbie HEPABEHCTBA U UX CBOWCTBA.

Pemenne nWHEHHBIX HEPAaBEHCTB C OJHOW MEpeMEHHOW. PemieHne cucTeM JMHEHHBIX
HEpaBEHCTB C ONIHOI mepemeHHOW. KBaapaTHble HepaBeHCTBa. I'paduueckas MHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS I€PEMEHHBIMM.

DOyHKIAA

KBagpatnunas ¢ynkuus, e€ rpadux u cpoiictBa. [lapaGoma, KOOpAMHATHI BEPIIMHBI
napaboiabl, 0Cb CHMMETPUH 11apadoIb.

I'paduku GyHkuuii: y =kx, y =kx+ b, y =k/x, y=x3,y= Vx, y = |x|  ux cBoiicTBa.

YuciioBbIe NMOCJI€I0BATEIbHOCTH 1 MPOIPeCCHH

[TonaTHEe YKUCIIOBOM MOCIIEAOBATEILHOCTH. 3aJaHUE MOCIIEN0BATEILHOCTH PEKYPPEHTHOM
dhopmyioii 1 popmyIioi n-ro dieHa.

ApudmeTtnueckass W reoMerpuueckas —mnporpeccud. Dopmynbl  n-rTo  4JeHa
apu(MeTH4IecKol U TEOMETPUIECKON TPOrPecCuii, CyMMBI MIEPBBIX /1 YJICHOB.

N3o0paxeHne 4YIeHOB apu(PMETHYECKOW M TEOMETPUYECKOW MpOrpeccHii TOYKaMu Ha
KOOPJAMHATHOM MIIOCKOCTU. JINHENHBIN U SKCTIOHEHUUANBHBIN pocT. CI0KHBIE TPOLICHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaTbl OCBOCHHUS TNPOrpaMMbl ydeOHOro Kypca «AmreOpa»
XapaKTEpU3yIOTCA:

1) naTproTnyeckoe BOCIIUTAHHE:

IPOSIBJIEHMEM HHTEpeca K INPOLUIOMY M HACTOAIIEMY PpOCCHMCKONW MaTeMaTHKH,
LIECHHOCTHBIM OTHOLIEHHWEM K JOCTHKCHHUSIM POCCHHCKMX MaTEMaTUKOB M POCCHHCKOU
MaTEMAaTUUYECKOH IIKOJIbI, K MCIOJIb30BAHUIO 3TUX JOCTUKEHUH B IPYTrUX HayKax U MPUKJIATHBIX
cepax;

2) rpakiaHcKoOe M 1yXOBHO-HPaBCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTHIO K BBINOJIHEHUIO O0S3aHHOCTEH TpakJaHMHA W peaju3alld ero Ipas,
IpPEACTaBICHUEM O MaTeMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUSA PA3IMUYHBIX CTPYKTYD,
SIBIICHUH, TPOLEAYp TPa’KJaHCKOro 0o0IecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXICHHUIO 3TUYECKUX MPOOJeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM IOCTHKEHHM
HAyKH, OCO3HaHUEM Ba)KHOCTU MOPAJIIbHO-3TUYECKHUX IPUHIUIIOB B ACSATEIbHOCTH YUEHOIO;

3) Tpya0oBOe BOCIUTAHME:

YCTaHOBKOH Ha AaKTMBHOE y4YacTHE B PEIICHWU NPAaKTHUYECKUX 3a/Jady MaTeMaTH4YECKOH
HaIPaBJIEHHOCTH, OCO3HAHHEM Ba)XHOCTU MAaTEMAaTUYECKOro oOpa30oBaHUs Ha MPOTSLKEHUU BCel
AKHU3HU JJIS1 YCHEIHOM nmpodeccuoHanbHOM JeSTeIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUH,
OCO3HaHHBIM BHIOOPDOM M TIOCTPOEHUEM WHJMBHUyalbHOM TpaeKTOpUU OOpa3oBaHUA U
KU3HEHHBIX IJIAHOB C y4ETOM JIMUHBIX HHTEPECOB U OOIIECTBEHHBIX TOTpeOHOCTEN;

4) acTeTHYeCcKOEe BOCIIUTAHUE:

CIOCOOHOCTBIO K 3MOIMOHAJIBHOMY M JICTETUYECKOMY BOCHPUITHIO MATEMAaTUYECKUX
00BEKTOB, 3aJ1a4, pEHICHUH, pacCyKICHUH, YMEHUIO BUACTh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT'O MMO3HAHMS:

OpHEHTallUeN B JIEATEIbHOCTU Ha COBPEMEHHYIO CHUCTEMY HAy4yHBIX HpeICTaBJIEHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUSI 4YEIOBEKa, MPUPOABI U 00IIecTBa, MOHUMaHUEM
MaTeMaTUYeCKOW HayKu Kak c¢epbl YelOBEUeCKOH AesITeNbHOCTH, ATAaloB €€ pa3BUTUS U
3HAYMMOCTH JJIsl Pa3BUTUS HUBUIM3ALUHU, OBJIAJCHUEM SI3bIKOM MAaTEMaTUKU U MaTeMaTHYECKOU
KyJIbTYpOH Kak CpEICTBOM [O3HAHUA MHpA, OBJAJECHUEM MPOCTEHIIMMH HaBbIKAMHU
UCCIIEI0OBATEIbCKOM eI TEbHOCTH;

6) ¢usuyeckoe BocnuTaHUHe, (opMHUpOBaHHEe  KYJBTYPbl  310pPOBbSI H
3MOLMOHAJIBHOIO 0J1aroNOJIyYHusi:

TOTOBHOCTbIO MPHUMEHSTh MaTeMaTUYECKUEe 3HAaHUA B HHTEpecax CBOErO 3/10pOBbS,
BEJICHUSI 3/10pOBOr0 00pa3a *KHU3HU (340pOBOE MUTAHME, COANAHCUPOBAHHBIN PEXUM 3aHATHH U
OTABIXa, peryispHas (usnuyeckas akTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIeKCcHH,
MpU3HAHUEM CBOETO MpaBa Ha OLIMOKY U TAKOT0 K€ MpaBa IPYroro 4eioBeKa;

7) 3Ko0JI0THYecKOe BOCIIMTAHME:

OpHEHTallMel Ha MPUMEHEHHE MAaTEeMaTHYEeCKUX 3HAHUH U pelIeHus 3ajad B o0JacTu
COXPaHHOCTU OKpY’KaloIlllell cpenbl, IUIAHUPOBAHUS IOCTYNIKOB M OLIEHKHM HX BO3MOMKHBIX
MOCJIEACTBUN U1 OKpYXKArOLIeH Cpeabl, OCO3HAHUEM IJ100aJIbHOTO XapakTepa SKOJIOIMUECKUX
npoOJIeM U IMyTel UX PelIeHHUS;



8) aganTanus K N3MEHSAIOIMMCS YCJIOBUSAM COLUATBHON 1 MPUPOAHOH Cpeabl:

TFOTOBHOCTBIO K JEHCTBUSAM B YCIIOBHUSIX HEONPENEIEHHOCTH, IMOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Yepe3 NMPAKTUYECKYIO JAEATEIbHOCTh, B TOM YHCIIE YMEHHUE YUUTHCA Y APYTHUX
TIOZIel, TPHOOpPETaTh B COBMECTHOM JESITENbHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIETCHLIUU U3
OIBITA IPYTHX;

HEOOXOAMMOCTBIO B (DOPMHPOBAHUH HOBBIX 3HAHUU, B TOM 4YHclie (OPMYyJIHPOBATH UIEH,
MOHSTHUS, TUIOTE3bI 00 O0BEKTAX W SBJICHUSX, B TOM YHCIIE PaHee HEH3BECTHBIX, OCO3HABATH
ne@UIUTH COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE pPa3BUTHE;

CIOCOOHOCTBIO  OCO3HAaBaThb CTPECCOBYIO CHUTYalll0, BOCIPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIMA KOHTpPMEP, KOPPEKTHPOBATh MPUHHMAEMBIC PEIICHHS W
NercTBUsA, (HOPMYIMPOBATh M OIEHUBATH PUCKH U IMTOCIEACTBUS, (DOPMHUPOBATDH OMBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTeIbHbIE YHUBEPCATbHbIE YUeOHbIe AelicTBUSA

ba3oBrblie 1ornueckue 1eicTBUA:

® BBIBIATh U XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTEMaTHUYECKUX OOBEKTOB,
MOHSTHHN, OTHOIICHUW MEXIY MOHATUSIMH, (POPMYIHPOBATH OMPEACICHUS MOHSITHH,
yCTaHaBJIMBATh CYIIECTBEHHBIM MpU3HAK KiIaccupUKaIMKi, OCHOBAHUS Uil 00001eHIs
Y CpPaBHEHUS, KPUTEPUH ITPOBOJUMOI0 aHAJIN34;

® BOCHPHHHMMATH, (OPMYIUPOBATH U MPEOOPA3OBBIBATH CYXKACHUS: YTBEPAUTEIbHBIE H
OTpHIIATEeNbHbIC, EAMHUYHBIC, YACTHBIC U O0IIHE, YCIOBHBIE;

® BBIABIATH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHS B (PaKTax,
JAHHBIX, HAONIOAEHUSAX W YTBEPXKACHHSX, MpearaTb KPUTEPHH I BBISBICHUS
3aKOHOMEpPHOCTEN U MPOTUBOPEUN;

e JienaTh BBIBOJBI C MCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U WHIYKTUBHBIX
YMO3AKJIIOUEHUH, YMO3aKJIKOYEHU 110 aHAJIOTUH;

e pa3dupaTh JIOKa3aTelbCTBA MAaTEeMaTUYECKUX YTBEpPXKICHMH (TpsiMble M OT
IIPOTUBHOIO), IPOBOAUTH CaMOCTOSITENIBHO HECJIOXKHbIE JI0Ka3aTellbCTBa
MaTeMaTU4YeCKuX (aKkTOB, BBHICTPAMBATH ApPTyMEHTAIUIO, IMPUBOJUTH IPUMEPH U
KOHTPIpUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIECHUS;

e BpIOMpaTh CHOCOO pelieHus ydyeOHOW 3ajauM (CpaBHUBATh HECKOJIbKO BapUaHTOB
peleHusi, BRIOUpaTh Hanbosee MOAXOIAIIMI ¢ yU€TOM CaMOCTOATENbHO BBIACIEHHBIX
KpUTEPUEB).

Ba3oBble ucciieqoBarenbcKue AeiicTBUS:

® HCHOJIb30BaThb  BOMNPOCHI ~ KaK  MCCJENOBATENbCKMM  MHCTPYMEHT  IO3HaHWS,
¢bopmMynupoBaTh BOIIPOCHI, dukcupyromnme IIPOTUBOPEYNE, npobiiemy,
CaMOCTOSITEJIbHO YCTaHABJIMBAaTh HCKOMOE W JaHHOE, (GOpPMUPOBATh TI'HIIOTE3Y,
apryMeHTHpPOBATh CBOIO MO3ULUI0, MHEHHUE;

® T[POBOJUTH MO CAMOCTOSITEIbHO COCTAaBJIEHHOMY IIJIaHY HECIOXKHBIH ASKCHEPHUMEHT,
HEOOJIBIIIOE HCCIIEAOBAaHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTUYECKOrO
00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKY COOOI;

® CaMOCTOSTENbHO (OpMyIHMpoOBaTh O0OOIIEHUS W BBIBOABI MO  pe3ylbTaTaMm
MPOBEAEHHOI0 HaOMIOICHNUS, NCCIEIOBAaHNUs, OLICHUBATh JIOCTOBEPHOCTh IMOIY4YEHHBIX
PE3ybTaTOB, BEIBOJOB M 0000IIECHUH;



IMPOrHO3UpOBaTb BO3MOKHOC pa3BUTUC ITPOLICCCA, a TAKIKC BbIIBUI'aTh IIPCAIIOJIOKCHUS
O €TI0 pa3BUTUHU B HOBLIX YCJIOBHIX.

Pabora ¢ nunpopmanueii:

BBISIBJIAITh HEJOCTATOYHOCTh U H30BITOYHOCTh MH(POpPMAIUH, JaHHBIX, HEOOXOIUMBIX
JUISL pelIeHus 3a/1a4H;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH MH(OPMALUIO
Pa3INYHBIX BUJIOB U (hOPM NpEICTaBIICHHS;

BbIOMpaTh (OopMy MpeAcTaBiIeHUs HHPOPMALIUU U WUTIOCTPUPOBATH pellaeMble 3aJauu
cXeMaMHu, rarpaMMaMu, MHOM rpaMKoil 1 MX KOMOMHAIUSAMU;

OLICHMBATh HAAEKHOCTh MH(OOPMAIIMK MO KPUTEPHSIM, MPEIJIOKEHHBIM yIUTEIEM WIIH
chOpMyIIMPOBAHHBIM CAMOCTOATEIHHO.

KOMMyHHKaTI/IBHLIe YHuBEpcCaJbHbIC y‘leﬁl—[hle JeHCTBUA:

BOCIIPUHUMATh U (POPMYIHPOBATh CYKJIEHUS B COOTBETCTBUH C YCIOBUSMHU U LIETAMU
O0IIEeHHUs, SICHO, TOYHO, IPaMOTHO BBbIpaXkaTb CBOK TOYKY 3pEHHUS B YCTHBIX H
IUCbMEHHBIX TEKCTAX, JaBaTh IOSICHEHUS 110 X0y PEILEHMs 3ajaul, KOMMEHTHPOBATh
IIOJIY4ECHHBIN PE3YNIbTAT;

B X07ie 00CYKJI€HH 3a/1aBaTh BONPOCHI 110 CYLIECTBY 00CYKAaeMOM TeMbl, IPOOJIEMBI,
pemiaeMoil  3ajauM, BBICKA3bIBaThb WM, HAllEJCHHblE Ha IOMCK pEIIeHUs,
CONOCTAaBJIATh CBOM CYXJIEHHUS C CYXKACHUAMH JPYIMX YYacTHUKOB JIMAJoOra,
O0Hapy>KUBaTh pa3jMyue U CXOJCTBO MO3UIMNA, B KOPPEKTHOU (popme HopMyInpoBaTh
pasHoryIacus, CBOU BO3paKEHMUS;

IPEeICTaBIATh PE3yJIbTaThl PELICHUs 33Jjaui, SKCIIEPUMEHTA, UCCIEI0BaHMs, IPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (GOpMaT BBICTYIJICHHMS C YYETOM 3ajad MpPE3eHTaluu U
0COOEHHOCTEN ayIuTOPUH;

MOHMMAaTh U HCIIOJIb30BAaTh NMPEUMYIECTBA KOMAHIHON U WHIUBUIYaIbHON pabOThI
IIPY pelIeHUH Yy4eOHBIX MAaTEMaTHUECKUX 3aJ1ad;

MPUHUMATH LI€JIb COBMECTHOM JeATENbHOCTH, MJIAHUPOBATh OPraHU3allUi0 COBMECTHOU
paboThl, pacmpenensaTb BUAb paboT, OOroBapuBaThCs, O0OCYKOaTh TMpolecc u
pe3ynbTaT paboThl, 00001MATh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTb B TIPYNNOBBIX (opmax paboTel (00CykIeHUs, OOMEH MHEHHIMH,
MO3IOBBI€ IUTYPMBl U JPYTHE), BBINOIHITH CBOIO 4YacThb pPabOThl U KOOPAMHHMPOBATH
CBOU JIEMCTBUS C JPYrMMH UJI€HaMU KOMaHbl, OL[EHUBATh Ka4ECTBO CBOEr0 BKJaJa B
00K TPOAYKT [0 KPUTEPUAM, CPOPMYJIUPOBAHHBIM YUaCTHUKAMU B3aUMOJEHCTBHUSL.

PeryasiTuBHbIEe yHUBeEpcalbHbIe yueOHbIE 1eiicTBHSA
Camoopranu3anus:

CaMOCTOSITENIbHO COCTABJISITh IUTaH, AJTOPUTM pEIICHHsS 3a1ayu (WM €ro 4acTh),
BBIOUpATh CMOCOO pemieHusT ¢ Y4ETOM HMMEIONMXCS pPEeCypcoB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C y4ETOM
HOBOW MH(OPMAIIHH.

CﬂMOKOHTpOJ’lb, 3MOLMOHAIbHbII HHTEJIEKT:

BIIQJIETh CIOCOOAMU CaMOIPOBEPKHU, CAMOKOHTPOJISI MPOIlecca U pe3ysibTaTa PerieHus
MaTeMaTHYECKOH 3aauH;
MPEABUIETh TPYIHOCTU, KOTOPbIE MOTYT BO3ZHUKHYTh IPH PELICHUH 3a/1a4l, BHOCUTH
KOPPEKTUBHI B JCSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, HAJIEHHBIX OIIMOOK,
BBIBJIEHHBIX TPYAHOCTEH;



® OLEHMBATh COOTBETCTBUE PE3yJbTaTa ACATEIBHOCTU ITOCTABICHHON LIEIU U YCIOBUSM,
OOBSACHATh HPUYMHBI JOCTHXKEHHUS WM HEIOCTH)KEHMs] LeJH, HaXOJIWUTh OLIMOKY,
J1laBaTh OLIEHKY IPUOOPETEHHOMY OMBITY.

INPEJMETHBIE PE3YJIbTATDBI

K koHnmy oOydeHus B 7 kJjacce oOyyaromuics MOMYYHUT CIEAYIONUME IPEIMETHbIC
pe3yabTaThl:

Yuciia 1 BHIYUCJICHUA

BbImonHATh, codeTas yCTHbIE M MUCBbMEHHBIE MPUEMBI, apu]MeTHuecKue ACHCTBUS C
palMoOHAIBHBIMU YUCIAMM.

HaxonuTh 3Ha4YeHHs] YHCIOBBIX BBIPaXKEHHUI, MPUMEHSATh pa3HOOOpa3HbIe CMOCOObI U
NpuéMbl BBIYMCIEHUS 3HA4eHUH JPOOHBIX BBIPAXKEHUH, CcoAepXKAIIUX OOBIKHOBEHHbIE U
JeCATUYHBIE IPOOH.

[TepexonuTh OT OfHON (OPMBI 3alIMCH YMCEN K APYroi (IIpeoOpa3oBhIBaTh AECATHUHYIO
npoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATHYHYIO IPOOB).

CpaBHHBATh U YIIOPSI0YMBATE PALIUOHAJIBHBIC YHCIIA.

OKpyrasaTh yncIa.

BBINONHATE NIPUKUIKY U OLICHKY PE3yJbTaTa BBIYUCIICHUN, OLCHKY 3HAYEHUN YUCIIOBBIX
BBIPAKEHUN. BBITOIHATE AEUCTBUA CO CTENEHSIMU C HATypajJbHbIMU MOKA3ATEISIMU.

ITpuMeHATh NPU3HAKYU 1EIUMOCTH, PA3JI0KEHNE HA MHOXKUTEIN HAaTyPaJbHBIX YUCEII.

PemaTte NpakTMKO-OPUEHTUPOBAHHBIE 3aJayd, CBS3aHHBIC C OTHOLICHHEM BEJIM4YMH,
IIPOIIOPLIMOHAIBHOCTBIO BEJIMYUH, IIPOLEHTAMHU, UHTEPIIPETUPOBATE PE3YyJIbTAaThl PEIICHUS 3a1a4
C Y4€TOM OrpaHMUYEHUM, CBSI3aHHBIX CO CBOMCTBAMHU paccMaTpUBAEMbIX 00bEKTOB.

AuredOpanvecKkue BbIpasKeHUs

Hcnonp3oBaTh anredpandeckyto TEPMUHOJIOTHIO U CUMBOJIUKY, IIPUMEHATH €€ B IpoIecce
OCBOEHHS Y4eOHOr0 MaTepuania.

HaxonuTth 3HaueHus1 OyKBEHHBIX BbIpaXKEHHUI NMPH 3a/1aHHBIX 3HAYCHUSIX TT€PEMEHHBIX.

BeinosnHATh peoOpa3oBaHus LEJIOr0 BbIPAaXKEHUs B MHOTOYJIEH IMPUBEIEHUEM IOJOOHBIX
ClIaraeéMblX, PaCKpPBITHEM CKOOOK.

BBINONHAT YMHOKEHHE OJHOWIEHA Ha MHOTOWIEH M MHOTOWIEHAa Ha MHOTOYJIEH,
IPUMEHATh (HOPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIIATh Pa3noKeHUEe MHOIOUYJIEHOB HAa MHOXHTENIM C IOMOIIBIO BBIHECEHUS 32
CKOOKM OOIIIEro MHOXXMTENS, TPYNIUPOBKH ClIaraéMbIX, MPUMEHEHUsI (pOpMYJT COKpPAILEHHOIO
YMHOKCHUS.

[Ipumensates mnpeoOpa3oBaHMs MHOIOUYJIEHOB Ul pELICHUsS pa3JIM4YHbIX 3a7ad U3
MaTeMaTUKH, CMEXKHBIX IPEIMETOB, U3 pEabHON IPAKTHKHU.

Hcnonbp3oBaTh CBOWCTBA CTENEHEN C HAaTypaJbHBIMU MOKA3aTEIsIMU JUIsl IPeoOpa3oBaHUs
BBIPAYKEHUH.

YpaBHeHHsI U HEPABEHCTBA

Pewlats nuHeElHbIE YpaBHEHUS C OJHOW NEPEMEHHOW, NMPUMEHsS IpaBUja MEPEXona OT
HUCXOJHOTO YPaBHEHMS K DPAaBHOCHUJIBHOMY eMy. IIpoBepsATb, SBIIIETCS JIM YHUCIO KOPHEM
YPaBHEHHS.

[TpumeHsTh TpaduyecKue METObl IPU PEIICHUH JIMHEHHBIX YPAaBHEHUH U MX CHCTEM.



[TonGupate mprMepsl Hap YUCE, SABISIOIIMXCS PELICHUEM JIMHEHHOr0 ypaBHEHUS € ABYMs
MepeMEHHbIMH.

CtpouTh B KOOPAMHATHOW TMJIOCKOCTH TpaduK IJUHEHHOrO YypaBHEHHS C JABYMS
MepeMEeHHBIMHU, MOJIB3YSCh TPaUKOM, PUBOIUTH TPUMEPHI PEIICHUST yPaBHEHUSI.

PemaTtp cucrembl ABYX JUHEWHBIX YpPaBHEHUU C JIByMsl NEPEMEHHbIMHU, B TOM YHUCIIE
rpadudecku.

CocTaBisATh M pelIaTh JIMHEHHOE YPaBHEHHWE WM CHCTEMY JIMHEHHBIX ypaBHEHHWH IO
YCIIOBHIO 3aJa4d, MHTEPIPETHPOBATh B COOTBETCTBUM € KOHTEKCTOM 3aJadM IOTy4ECHHBIN
pe3yiabTar.

DyHKUHUHU

H3o0paxaTh Ha KOOpPAUHATHOM MpsSMOW TOYKHU, COOTBETCTBYIOIIHE 3aJlaHHBIM
KOOpAMHATaM, Jy4d, OTPE3KH, HWHTEpBaJbl, 3alMCHIBATh UHCIOBBIE IPOMEXKYTKH Ha
anreOpanveckoM S3bIKeE.

OtmeuaTh B KOOPAMHATHOW IUIOCKOCTM TOYKHM IO 3aJaHHBIM KOOpAMHATaM, CTPOMTbH
rpaduky TMHEWHbIX QyHKIUN. CTpouTh rpaduk GyHKIUH y = [X|.

OnuceiBaTh € MOMOLIBIO (YHKIUI M3BECTHBIE 3aBUCUMOCTH MEXIY BEIMYHMHAMU!
CKOPOCTb, BpEMs, PACCTOSHME, LIEHA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJIUTEIBHOCTh, BpPEM,
00bEM paboTHI.

HaxonuTth 3HaueHne GyHKIMH 10 3HAUECHUIO €€ apryMeHTa.

[Tonumath rpaduueckuii crocod MmpeacTaBicHUs M aHanM3a WH(GOPMAIIMK, W3BJICKATh U
HUHTEPIPETUPOBATH WH(POpMaLHIO U3 rpaUKOB peaTbHBIX MPOLIECCOB M 3aBUCUMOCTEH.

K kxonmy oOyuenuss B 8 kiacce oOydaromuics MOJIYYHUT CIEAYIOLME MpeIMETHBIC
pe3ybTaThl:

Yucsia v BHIYUCTCHUSA

Hcnonp3oBaTh HadalbHbIE NPEACTABICHUS O MHOXECTBE ACHCTBUTENBHBIX YHCEN I
CpPaBHEHHS, OKDYIJICHMUS W BBIYUCICHHM, M300pakaTh IEHCTBUTENbHBIE YHCIIA TOYKAMHU Ha
KOOPAMHATHOM IIPSIMOM.

[TpumenaTes moHSATHE apu(METHUYECKOro KBAJpaTHOTO KOPHS, HAXOAWUTh KBaJpaTHbIE
KOPHHU, UCHOJIB3Ys MPU HEOOXOAMMOCTH KaJbKYJATOpP, BHITOIHSITH TPE0Opa30BaHUs BbIpaKEHHH,
CoZlepKaIlMX KBAaIpaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3amucH OOJBUIMX M MallbIX YHCEN C MOMOINBIO JECATHYHBIX ApoOel u
crenener yncia 10.

Aaredpanveckue BbIpasKeHUs

[IpuMeHATP NOHATHE CTENEHUW C LEIbIM I0KA3aTeleM, BBINOJHITH MPEOoOPa3OBAHUS
BBIPAKEHUH, COEPKALIMX CTEIICHU C LEJIbIM II0Ka3aTelIEM.

BbINONMHATE TOXJIECTBEHHbIE NPeoOpa3oBaHUs pallMOHAIbHBIX BbIPA)KEHUI Ha OCHOBE
MpaBWJI AEUCTBUN HAJ MHOTOUYJIEHAMH U alredpandeckKuMu Jpo0smMu.

PacknanbiBaTh KBaJpaTHBIN TPEXUIIEH HA MHOKHUTEINH.

[IpumensaTe npeoOpa3oBaHUsT BBIPAKEHUM JUIsl peUIeHUs pa3IMyHbIX 3ajJady M3
MaTeMaTUKH, CMEKHBIX IPEAMETOB, U3 PEaIbHON MPAKTUKH.

YpaBHeHHsI U HEPABEHCTBA

PemaTp nuHelHble, KBaJApaTHbIE YPAaBHEHUS U pallMOHAJIbHbIE YPaBHEHUS, CBOASIIUECS K
HUM, CUCTEMBI JIBYX YPaBHEHHI ¢ IBYMs MepEMEHHBIMHU.

IIpoBoauTE MpocCTENIINE UCCIETOBAaHNS YPABHEHUN U CUCTEM YpaBHEHMI, B TOM YHCIIE C
MpUMEHEHUEeM TpaUuecKux mpeacTaBleHUl (yCTaHABIMBATh, HWMEET I YypaBHEHUE WM
cHCTeMa ypaBHEHUIl pelIeHUs], €CIU UMEET, TO CKOJIBKO, U ITPOYEe).



[TepexonuTh OT cIOBECHOH (QOPMYJIMPOBKM 3aJauu K €€ aaredpanyeckoil Mojaenu c
IIOMOLIBIO  COCTABJICHUS YPAaBHEHMsI MJIM CUCTEMBbl YpaBHEHMH, WHTEpNPETUPOBaTh B
COOTBETCTBMM C KOHTEKCTOM 3aJ1a4M I10JIyYE€HHBIN pe3ybTar.

ITpuMeHATh CBOMCTBA UMCIOBBIX HEPABEHCTB I CPAaBHEHHUS, OLEHKHU, pellaTh JUHEHHBIE
HEpaBEHCTBA C OAHOW IMEPEeMEHHOW M HX CHCTEMBI, JaBaTh TI'PAa(UUECKyI0 HILIIOCTPALUIO
MHO>KECTBA PEIICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIHU

[Tonnmate © uWcHONb30BaTh  (YHKIMOHAJbHBIE TMOHATHS M S3bIK  (TEPMHUHBI,
CHUMBOJIMYECKHE O0O03HAauYeHUs), OMpeNesiaTh 3HaueHHe (YHKIUU IO 3HAYEHUIO apryMeHTa,
orpenensaTh CBoHCTBA (DYHKIMH 1O €€ rpaduKy.

CtpouTts rpaduku 351eMeHTapHbIX QYHKIUN BUaA:

y=kix,y=x2,y=x3,y= x|,y = X, ONHCHIBATH CBOMCTBA YHCIOBOM ¢byHKIMM 1O €8
rpaduky.

K koHnmy oOydenus B 9 kjacce oOyuaromuiics MHOJY4YHMT CIEIYyIOLME MpeAMETHbIE
pe3yabTaThl:

Yucia v BIYHCTICHUSA

CpaBHHBATh U YIOPSIOYUBATE PALMOHAIBHBIE U UPPALlOHAIBHBIC YUCIIA.

Boimonuats apudmMernueckue AeHCTBUS C palMOHAJIbHBIMU YUCIIAMHU, COYETasi YCTHbIE U
MIACBMEHHBIE TPUEMBI, BBIIIOJIHATH BBIYACICHUS C UPPALMOHAIbHBIMY YN CIIAMH.

HaxonuTe 3HaueHus CTENEHENW C LEIbIMM I0Ka3aTesIMU U KOPHEH, BBIYHUCIIATh 3HAUCHUS
YHCIIOBBIX BBIPAXKEHUH.

OKpyrnaTh [EHCTBUTENBHBIE YKCIA, BBINIOJHATH NPUKUIKY pPE3yJbTaTa BBIUMCIIEHUH,
OLICHKY YMCIIOBBIX BBIPAKCHUIA.

YpaBHeHHsI U HEPABEHCTBA

PemaTte sMHENHBIE W KBaJpaTHBIC YPAaBHEHUS, YPAaBHEHHs, CBOIAINMECS K HHUM,
npocTeiime 1poOHO-pallioHaIbHbBIE YPaBHEHHUSI.

Pematp cucTemsl IByX JIMHEWHBIX YPABHEHUHN C ABYMs IEPEMEHHBIMU M CHCTEMBI JBYX
YPaBHEHHMI, B KOTOPBIX OJIHO YPAaBHEHUE HE SIBISAETCS JTMHEUHBIM.

Pemate TekcTOBBIE 3aauM ajaredpandeckuM CIOCOOOM C TIOMOUIbIO COCTaBJICHUS
YPaBHEHMS WM CUCTEMBI IBYX YPAaBHEHMI C JBYMS I1EPEMEHHBIMU.

ITpoBonnTE MpOCTENIINE NCCIENOBAHUS YPABHEHUI U CHCTEM ypaBHEHHI, B TOM YHCIIE C
IpUMEHEHUEeM TrpaduyeckuX MpeicTaBieHui (ycTaHaBIUBaTb, WMEET JIM YypaBHEHHE WU
CHCTEMa ypaBHEHHUI PEUICHUs, €CIIH UMEET, TO CKOJIBKO, U ITPOYEE).

Pemate nuHelHble HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, M300pa)kaTh pelIEeHHE
HEPABEHCTB HA YUCJIOBOM IPSAMOM, 3aIIUChIBAaTh PEIICHHUE C TOMOILBI CUMBOJIOB.

PemaTtp cucTEMBl JIMHEWHBIX HEPABEHCTB, CHCTEMbl HEPAaBEHCTB, BKIIIOYAIOIINE
KBa/IpaTHOE HEPAaBEHCTBO, M300pa)kaTh pEIICHUE CHUCTEMbl HEPAaBEHCTB HA YHUCIOBOW MPSIMOMH,
3aIMUCBIBATH PEIICHUE C TOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUH PA3JIUYHBIX 3a]a4.

DOyHKIHU

PacrioznaBaTth (pyHKIMM U3yueHHBIX BUJOB. [10Ka3bIBaTh CXeMaTHUECKH PacHOIOKEeHNE Ha

KOOPJIMHATHOM MJIOCKOCTU rpauKoB PyHKIUN BUna: y = kx, y = kx + b, y = k/x, y = ax2 + bx +
o y=x3,y= \/X, y = |x|, B 3aBuCMMOCTH OT 3HaYeHHUI KO3()(HUIIMEHTOB, OMHUCHIBATH CBOMCTBA

GbyHKIHA.



Crtpouth U n300paxkaTb CXEMAaTUUYECKU TpapUKU KBaIpPaTUYHBIX (YHKLHUH, ONUCHIBATH
CBOMCTBA KBaIPATUYHBIX (DYHKIIMH 110 UX rpaduKam.

PacrioznaBaTh  KBagpaTH4Hyl (QYyHKIMIO 10  ¢opMmyse, MNPUBOAUTH  IPUMEPSI
KBaJIpaTHUHBIX (DYHKIUI U3 peanbHOM KU3HU, (PU3KUKH, T€OMETPUH.

YucaoBble NOCTEA0BATEILHOCTH U IPOrPeccut

PacrioznaBaTh apupMETHYECKYI0 U T€OMETPUUYECKYIO IMPOrPECCHH MPH Pa3HbIX CrIocodax
3a/laHusl.

BBINOMHATE BBIYMCIEHUS C HCIONb30BaHHEM (OpMyT n-ro uieHa apudmeTrudyeckond u
reOMEeTPUYECKON MPOrpeccuii, CyMMBbI ITEPBBIX N YJICHOB.

N300paxath 4IeHbI IOCIE0BATEILHOCTH TOYKAMU Ha KOOPIAUHATHON MIOCKOCTH.

Pemath 3amauu, cBS3aHHBIE C YHCIOBBIMU IMOCIIEIOBATEILHOCTAMU, B TOM YHUCIE 3aJaud
U3 peanbHON KHU3HU (C UCIOJIB30BaHNEM KaJIbKyJIATOPa, HU(PPOBBIX TEXHOIOTUN).



TEMATHYECKOE IINTAHUPOBAHUE
7 KJIACC

No /it HaunmeHoBaHue pa3iesoB H TeM Koaunyecrso yacos DJieKTpOHHbIE (LM poBbIe)
) NMPOrpaMMbI Bcero oOpa3oBaTesibHbIE pecypchl
4 .P
1 FCIIa H BRIHCICHITE TalHORabHRIe 25 Bu6miorexa LIOK https:/m.edso0o.ru/7f415b90
qucIa
2 Anredpanyeckue BolpakeHUs 27 bubmmoreka LIOK https://m.edsoo.ru/7{415b90
3 VYpaBHEHUS 1 HEpABEHCTBA 20 bubmmoreka [{OK https://m.edsoo.ru/7f415b90
4 Koopaunats! u rpaduxu. @yHKIMH 24 bubmmoreka LIOK https://m.edsoo.ru/7f415b90
5 [ToBTOpEeHUE 1 00001IICHUE 6 bu6mmoreka I{OK https://m.edsoo.ru/71415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




8 KJIACC

HaumeHOBaHMe pa3iesioB U TeM

KoaunuecTBo yacoB

DJieKTpOHHbIE (LM poBbIe)

Ne ni/m

NMPOrpaMMbI Bcero oOpa3oBaTesibHbIE pecypchl
4 .K

1 HCTIa W BRIMCITCHIA. RBaNpaTHbIC 15 bubmuoreka IIOK https://m.edsoo.ru/7f417af8
KOpHH
4 .C

2 1Ca 1 BHITHCTICHIA. TICHCHD © 7 bubmuoreka IIOK https://m.edsoo.ru/7f417af8
LEJTBIM TTOKa3aTeIeM
Anre6 .

3 e panquCKH? BRIPAsCHITT 5 but6imoreka I{OK https://m.edsoo.ru/7f417af8
KBanpatHblil Tpéxunen
Anreb .

4 AT COPAITTICCIIE BHIPBKCHIA 15 bubmunoreka LIOK https://m.edsoo.ru/7f417af8
Anrebpanyeckas 1po0b

5 ¥/PABHEHIS 1 HEPABCHCTEA. 15 bubmmnoreka [IOK https://m.edsoo.ru/7f417af8
KBanpaTtubie ypaBHeHUs
0% .C

6 PABHCHIDLI HEPABEHCTRA. LAHCTEMBE 13 Bu6morexa LIOK https:/m.edsoo.ru/7417af8
ypaBHEHU I

7 ¥ PABHEHILA I HEPABEHCTRA. 12 bubmmoreka LIOK https://m.edsoo.ru/7f417af8
Hepasenctsa
@®yHk1uu. OCHOBHBIE TOHATHS bu6muotexa LIOK https://m.edsoo.ru/7{417af8

9 Oynkiuu. Yucnossie GyHKINN bubmuotexa L{OK https://m.edsoo.ru/7f417af8

10 [ToBTOpEHUE 1 0000TIICHUE but6mmoreka I{OK https://m.edsoo.ru/7f417af8
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9 KJIACC

N/ HaumeHoBaHue pa3aesoB H TeM KoaunvecrBo yacos JIeKTPOHHBbIE (LM POBHIE)
°n/n
NpOrpaMMbl Bcero o0pa3oBaresibHbIE pecypchl
| Uucna v Beruucinenus. /lelicTBuTenbHbIe 9 bubmoreka IJOK
qucia https://m.edsoo.ru/7f419d08
) VYpaBHEHUS 1 HEpABEHCTBA. Y PaBHEHUS C 14 bubmoreka [JOK
OJIHOU MEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 14 bubmuoteka [JOK
ypaBHEHU I https://m.edsoo.ru/7f419d08
bu6moreka [JOK
.H 1
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 6 hitps:/m.edsoo.ru/7f419d08
bubmoreka [JOK
: Py o https://m.edsoo.ru/7419d08
bu6moreka [JOK
4 1
6 WCIIOBBIE MTOCTIEI0BATEIILHOCTH 5 hits:/m.edsoo.ru/7 f419d08
. [ToBTOpeHue, 00o0IICHNE, 18 bu6moreka [JOK
cucTeMaTu3alus 3HaHuU https://m.edsoo.ru/7f419d08
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IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
Ne n/m | Tema ypoka KosanyecTBo yacoB | JieKTpoHHbIE HU(POBbLIE
oOpa3oBare/ibHbIE
pecypchbl
I'maBa 1 bubmotexa [JOK
UYucaa, BbIpakeHUs1, TOXKIECTBA, YyPABHEHUS
1 PaumnonanbHbie yncia 1
2 UucnoBbie BEIPAKEHUS 1
3 YuciioBble BEIpaKeHUS 1
4 UucnoBbie BEIPAKEHUS 1
5 BripaxeHnus ¢ nepeMeHHbIMU 1 https://m.edsoo.ru/7f41feec
6 BripaxeHnus ¢ mepeMeHHbIMU 1
7 CpaBHEHHE 3HAaUEHUI BBIPAXKCHUI 1
8 CpaBHeHUE 3HAUEHUM BhIpaXKEHUI 1
9 CBoiicTBa e CTBUM HaJ YUCIAMU 1
10 CaoiicTBa JIefiCTBUI Ha/l YUCIaMU 1
11 ToxnaectBa. ToxecTBeHHbIE TPE0OPA30BAHUS BHIPAKEHUIN 1 https://m.edsoo.ru/7f41fafa
12 ToxnectBa. ToxnecTBeHHbIE TPE0OPA30BAHMSI BHIPAKEHUIN 1 https://m.edsoo.ru/7{f41£fd70
13 KonTponbHas padora Nel o teme: "Hucna, BeIpaXkeHHs, TOXKIECTBA, 1
ypaBHeHUs"
14 YpaBHEHUS U €r0 KOPHU 1
15 Jlunelinoe ypaBHEHUE C OHOM MepeMEeHHOM 1 https://m.edsoo.ru/7f420482
16 JIuneitHoe ypaBHEHUE C OTHON EPEMEHHOU 1 https://m.edsoo.ru/7f420482
17 Pemienue 3a/1a4u ¢ MOMOIIBIO YpaBHEHUH 1 https://m.edsoo.ru/7f42064¢e
18 Pemenue 3a1a4 ¢ TOMOIIBIO YpaBHEHUN 1 https://m.edsoo.ru/71420806
19 Peurenue 3a1au ¢ TOMOIIBIO YpaBHEHU I 1 https://m.edsoo.ru/7f4209a0




20 DopMyib 1
)1 KOHTpOHBH':dH pabota Ne2 o teme: "Uucna, BEIpaKeHHs, TOKECTBA, ! hitps://m.edsoo.ruw/7 421044
ypaBHEHUS
g];::‘uim bu6moreka [JOK
22 YucoBble MPOMEXYTKH 1 https://m.edsoo.ru/7f41de76
23 UYro takoe GyHKIHUSL 1 https://m.edsoo.ru/7f41ef06
24 Brruuncnenue 3HadeHU QyHKIUU 110 popmyie 1 https://m.edsoo.ru/7f41dff2
25 Brruncnenue 3HaueHuil GyHKIMM 110 popmyJie 1
26 I'paduk dpyHKIIMMA 1 https://m.edsoo.ru/7f41f078
27 [TpsiMast poNOpPLUOHAIBHOCTD U €€ rpapuK 1 https://m.edsoo.ru/7{f41f1 fe
28 [Ipsimast TpOMOPIIMOHAILHOCTD U €€ rpaduk 1 https://m.edsoo.ru/7f427282
29 Jluneitnas Gynkuus u e€ rpaduk 1 https://m.edsoo.ru/71427412
30 Jluneiinas QyHKIUS U e€ rpaduk 1 https://m.edsoo.ru/7f426d1e
31 Jlunelinas ¢yHkius u e€ rpaduk 1
32 Jluneiinas QyHkus u e€ rpaduk 1
33 KontponeHas pa6ora Ne3 o reme: "®dynkiun" 1 https://m.edsoo.ru/7f41{50a
I'maBa 3
CreneHb ¢ HATYPAJIbHBIM NOKA3aTeJIEM
34 Ornpezenenue CTENEHU ¢ HaTypajlbHbIM MTOKa3aTelieM 1 https://m.edsoo.ru/7f4211de
35 YMHOXEHUE U JIeJIEHuE CTeNeHel 1 https://m.edsoo.ru/7f421382
36 VYMHOXEHUE U JEJICHUE CTEIICHEN 1 https://m.edsoo.ru/7f42154¢
37 BosBenenue B creneHb NPOU3BEIEHUS U CTEIEHH 1 https://m.edsoo.ru/7f4218be
38 Bo3Benenue B cTereHb NPOU3BEACHUS U CTEIIEHU 1 https://m.edsoo.ru/7f421382
39 OJIHOWJIEH U €ro CTaHAPTHBIA BU 1 https://m.edsoo.ru/7f42154¢
40 YMHOXEHHE OHOUIICHOB. 1 https://m.edsoo.ru/7f4218be




41

Bo3Benenne ogHOYICHA B CTCIICHD

3

®yHKIUK y = x> ¥ y = X> U UX rpauku

42
43 | Dymiunn y=x*ny=x* n ux rpadurn hitps://m.edsoo.ru/7f41ea24
44 KonTtponpHas pabora Ned o reme: " CTeneHb ¢ HaTypaJIbHbIM

nokaszarenem "

31:::01.]16}151 bu6mmoreka [JOK
45 MHorousen 1 ero cTaHaapTHLIA BA https://m.edsoo.ru/7f42276e
46 CrnoxeHue U BBIMUTAHHE MHOTOYJICHOB https://m.eds0o.ru/7f422930
47 CrnoxeHue 1 BBIMUTAHHE MHOTOYJICHOB https://m.edsoo.ru/7f422af2
48 CrnoxeHue ¥ BBIMUTAHUE MHOTOUJICHOB https://m.edsoo.ru/7f422cc8
49 YMHOKEHUE O/IHOWIEHA HA MHOTO4JICH https://m.edsoo.ru/7f422fca
50 YMHOKCHIC ONHOTICHA Ha MHOFOICH https://m.edsoo.ru/7f423182
51 YMHOXEHHE OTHOWIeHA Ha MHOTOUJIEH
57 BeiHeceHue 00111ero MHOXKUTENA 32 CKOOKH
53 BriHecenne 0011ero MHOXKUTEIS 38 CKOOKH
54 BeiHeceHue 00111ero MHOXKUTEIS 32 CKOOKU

55

Kontponsnas padota NeS o teme: "MHorowieHs "




YMHOXKEHHE MHOT' 0YJICHA Ha MHOT O4JICH

56
57 YMHOXEHHE MHOTO4JIeHAa HA MHOT O4JIEH
58 YMHOXEHHE MHOIO4JIEHAa HA MHOT O4JIEH
PaznokeHne MHOro4sieHa Ha MHO>KUTEIH CIIOCOOOM IPYIIIUPOBKU
59 y
60 PaznoxeHue MHOro4JIeHa Ha MHO>KUTEITH CIIOCOOOM IPYIITUPOBKH
61 PaznoxeHue MHOro4JIeHa Ha MHO>KUTEITH CIIOCOOOM IPYIITUPOBKH
62 KonrtponpHas pabora Ne6 no teme: "MHorowieHs!"
I'maBa §
DopMyJibl COKPALEHHOI0 YMHOKEHHUSA
63 BosBenenue B kBaApaT ¥ B Ky0 CYMMBI M pa3HOCTH JBYX BhIpaKEHHM
Bo3Benenrne B KBaApaT v B KyO CyMMBI  pa3HOCTH JBYX BBIPAKCHHMA
64 Yo ¢y Y
65 BosBenenue B kBaapaT v B Ky0 CYMMBI U pa3HOCTH ABYX BBIPayKEHUHN
66 PaznoxxeHne Ha MHOKUTEIH C ITOMOIIBI0 (POPMYIT KBaApaTa CyMMBI U
KBaJpaTta pasHOCTH
67 PaznoxeHue Ha MHOKUTEIH C TOMOIIBIO (POPMYJI KBaapaTa CyMMBI U
KBaJparta pa3HOCTU
68 YMHOX€EHUE pa3HOCTH JABYX BbIPAKEHUH HA UX CYMMY
69 VYMHOXKEHUE PA3HOCTH JIBYX BBIPAXKEHUN HA UX CYMMY

70

Paznoxxenue Pa3HOCTHU KBAAPaTOB HAa MHOXKXHUTCIN




PaznoxeHue Ha MHOKUTEIN CyMMbI U pa3HOCTH KyOOB

71
) Pa3noxxeHue Ha MHOKUTENIU CYMMbI U Pa3HOCTH KyOOB
73 KonTponsHas pabora Ne7 o teme: "dopmybl COKpaIeHHOT O
YMHOXEHHUS"
74 [TpeoOpazoBaHue MEOT0 BRIPAKECHUS B MHOTOUJICH
75 [TpeoOpazoBaHue 1EIOro BHIPAKEHUS B MHOTOUJIEH
76 [IpeobpazoBaHue 11ETOT0 BRIPAXKEHUS B MHOTOUJICH
77 [TpuMeHeHue pa3IuYHbBIX CIIOCOOOB IS pa3I0KEHHsI Ha MHOKUTEIH
78 [TpumMeHeHue pa3IuYHBIX CIIOCOOOB JIJISl PA3JIOKEHUST HA MHOKH TN
79 [TprMeHeHue pa3Iu4HbIX CIIOCOOOB JJIsl pa3Io’KEeHHUs] Ha MHOKUTEIH
30 KonTtponsnas padora Ne8 mo teme: "I[IpeoOpa3oBaHue 1EeNbIX BBIpaKEHUH"
I'naBa 6
Cucrembl JINHEIHbIX yPaBHEeHUI
31 JIuneitHOE ypaBHEHUE C ABYMS II€PEMEHHBIMU
) ['paduk MMHEWHOrO YpaBHEHHUS C IBYMsI IEPEMEHHBIMU
23 I'paduk IMHEHHOTO ypaBHEHUS C ABYMS NIEPEMEHHBIMH bubmoteka [JOK
https://m.edsoo.ru/7f427¢32
24 CucreMbl TMHEHHBIX YpPaBHEHUH C IBYMs [I€PEMEHHBIMU bubmoteka [JOK
https://m.edsoo.ru/7f427e8a
35 CucTtemMbl TMHEHHBIX YPABHEHUM C IByMs IEPEMEHHBIMU Bu6miorexa [TOK




https://m.edsoo.ru/7f42836¢

Crocob noacTaHOBKH

86
87 Crioco0 moacTaHOBKH
28 Crioco0 moCcTaHOBKH bubmoteka IJOK
https://m.edsoo.ru/7f4284de
29 Crioco0 croxxeHus bubmotexa [JOK
https://m.edsoo.ru/7f42865a
90 Cnoco0 crokeHus bu6moreka [JOK
https://m.edsoo.ru/7f4287d6
91 Crnioco0 croxxeHus
92 Pemenue 3ama4 ¢ mOMOIIBIO CUCTEM YpaBHEHUN
93 Criocob croxxeHust
94 Crioco0 cnoxxeHus
95 KontponpHas pabora Ne9 o teme: "Cuctemsl TMHEWHBIX ypaBHEHUI" https://m.edsoo.ru/7{421044
IloBTOpPEHUE bubmuorexa [JOK
96 HOBTOPCHI/IC OCHOBHBIX IMOHATUI 1 METOJIOB Kypca 7 Kiacca, 0000111eHne hitps://m.edsoo.ru/7f429c6c
3HAHHIA
97 HOBTOPGHI/IC OCHOBHBIX MOHATUI 1 METOJIOB Kypca 7 Kiacca, 000011eHne hitps://m.edsoo.ru/7f429£32
3HaHU’
08 HOBTOPGHI/IG OCHOBHBIX MOHSITUIA U METOZOB Kypca 7 Kiacca, 00001eHne hitps:/m.edsoo.ru/7 f42a0e0
3HAaHUU
99 [ToBTOpEeHNE OCHOBHBIX IOHSITUH M METO/IOB Kypca 7 Kiacca, 0000IIeHHe hitps://m.edsoo.ru/7f42a27a

3HaHUH




100 Htorosas koHTposbHast padora Nel( 1

101 HOBTOPGHHC OCHOBHBIX IOHSITHIH U METOIOB Kypca 7 Kjacca, 00o01eHne ! hitps://m.cdsoo.ru/7 422900
3HAHUH

102 HOBTOPGHI/IG OCHOBHBIX IMOHATHI M METOIOB Kypca 7 Kinacca, 0000IIeHIe | https://m.edsoo.ru/7 422900
3HaAHUH
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8 KJIACC

Ne Tema ypoka KosmmyecTBo 4acoB | JiieKTpoHHBIE UG pPOBbIE
n/n o0pa3oBaTe/IbHbIE pecypchl
I'nmasa 1 but6moreka [JOK
PanuonanbHble 1poou
1. PanmonanbHble BBIpaKEHUS 1 https://m.edsoo.ru/7f430382
2. OCHOBHOE CBOMCTBO JIpOOH. 1 https://m.edsoo.ru/7f4308e6
3. Coxkparnienue apooeit 1 https://m.edsoo.ru/7f430a8a
4. CrnoxxeHne U BBIYMTaHUE ApoOei ¢ OAMHAKOBBIMU 3HAMEHATEISIMHU 1 https://m.edsoo.ru/7f43128¢
5. ClokeHHE U BBIYMTaHUE IPOOCH C OAMHAKOBBIMU 3HAMEHATEIISIMHU 1 https://m.edsoo.ru/7f4315c0
6. CrnoxxeHue v BeIYMTaHuE Apo0Oei ¢ pa3HBIMU 3HAMEHATEISIMHU 1 https://m.edsoo.ru/7t4318c2
7. CrokeHHE U BBIYMTaHUE IPOOCH ¢ pa3HBIMU 3HAMCHATCIISIMH 1 https://m.edsoo.ru/7f431a20
8. CnoxxeHue U BBIYMTaHUE Apo0ei C pa3HBIMU 3HAMEHATEISIMU 1 https://m.edsoo.ru/7f43128¢
9. CrnosxeHne ¥ BbIUMTaHUE 1po0eii ¢ pa3HbIMU 3HAMEHATEISIMU 1 https://m.edsoo.ru/7f4315c0
10. KonrtponpeHas pabora Nel o teme: "Panronansusie 1poou” 1 https://m.edsoo.ru/7f431d36
11. YMHOXEHHUE TPOOECH. 1 https://m.edsoo.ru/7f43128c¢
12. BosBenenue npobeii B cTeneHb 1 https://m.edsoo.ru/7f4315c0
13. Henenne npoGeit 1 https://m.edsoo.ru/7f4318c2
14. Henenue npobeit 1 https://m.edsoo.ru/7f431a20




15. [TpeoOpazoBaHue parOHAIBLHBIX BhIPaKCHUM https://m.edsoo.ru/7f43128c¢
16. [IpeoOpazoBaHre paliiOHAIBHBIX BhIPAXEHUI https://m.edsoo.ru/7f4315¢c0
17. Oyukuus y =k/x u e€ rpadux
18. Konrtponbhas padora Ne2 o teme: "Pannonansasie 1poou”
I'naBa 2 but6mmoreka [JOK
KBanparnbie kopHuU
19. JleficTBUTEIbHEIC YHCIIA https://m.edsoo.ru/7f42d452
20. KBanpaTHbie KOpHU. https://m.edsoo.ru/7f42eaaa
21. ApudMeTHnuecKkrii KBaJIpaTHBIH KOPEHb
22. | YpaBuenue x> = a
23. | VpaBHenue x*> = a
24. Haxoxxnenue npubnmkEHHBIX 3HAUEHUH KBAJIPaTHOTO KOPHS
25. | Oynkuma y = Vx
26. KBagpatHblil KOpeHb U3 MPOU3BEACHUS U 1po0u https://m.edsoo.ru/742d862
27. KBanpaTHblil KOpeHb U3 CTENIEHU https://m.edsoo.ru/7f42d862
28. KontponeHas pabora Ne3 o teme: "KBajnpatHbie KopHI"
29. BriHecenne MHOXKUTEINS 32 3HAK KOPHSA https://m.edsoo.ru/71f42dd26




30. BHecenne MHOKHTENS MO/ 3HAK KOPHS https://m.edsoo.ru/7f42ded4
31. [IpeobpazoBaHre BEIPAXKCHHM, COAEPIKAIIUX KBaJAPATHBIC KOPHU https://m.edsoo.ru/7f42e0be
32. [TpeoOpazoBaHue BrIpakeHUH, COAEpKAIINUX KBapaTHbIE KOPHU https://m.edsoo.ru/7{42e0be
33. [TpeoOpazoBaHue BBIpAXKECHUH, COMEPIKAIIIX KBaIPATHBIE KOPHU https://m.edsoo.ru/7142e262
34. KonTponbsHas padora Ned o teme: "KBaapaTHbie KOpHH"
I'naBa 3 but6mmoreka [JOK
YpaBHeHus ¥ CHCTEMbI YPABHEHHU I
35. Hemnonnbie kBagpaTHbIC YpaBHEHUS https://m.edsoo.ru/7f42eela
36. Hemnonnbie kBagpaTHbIE YpaBHEHUS https://m.edsoo.ru/7f42eela
37. dopmyJia KOpHEH KBaJPATHOTO YPABHEHUS https://m.edsoo.ru/7142f158
38. dopmyJia KOpHEN KBaJPATHOIO YPABHEHUS https://m.edsoo.ru/7f42{316
39. Pemenne 3amau
40. Pemenue 3amau
41. Teopema Buera https://m.edsoo.ru/7f42fef0
42. Teopema Bueta https://m.edsoo.ru/7f430076
43. KBagpaTHbIil TPEXWIEH U €r0 KOPHU
44, KBanpaTHblil TpEXUJIEH U €ro KOPHU




45.

PaznoxeHue KBaJpaTHOro TpEXUIeHa Ha MHOXKHUTEIN

46. PaznoxxeHue KkBaapaTHOTO TPEXUICHA HA MHOKUTEIN https://m.edsoo.ru/7f42fd38
47. Pa3znoxxenune kBaapaTHOrO TPEXWICHA HA MHOKHUTEIN https://m.edsoo.ru/7f42£d38
48. KontponsHas pabora Ne5 o Teme: "YpaBHEHUS M CHCTEMBI YpaBHEHHIT" https://m.edsoo.ru/7t42ec80
49. Pemienne aApoOHBIX pallMOHANBHBIX YPaBHEHUN https://m.edsoo.ru/7f43c3d0
50. Pemenue npoOHBIX paliMOHAILHBIX YPaBHEHUHT https://m.edsoo.ru/7f4328c6
51. Pemienne ApoOHBIX pallMOHANIbHBIX YpaBHEHUN https://m.edsoo.ru/7f432bbe
52. Pemrenune 3amau https://m.edsoo.ru/7f42f75¢c
53. Pemenue 3anau https://m.edsoo.ru/7{42{816
54. Pewenue 3amau
55. | YpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU U €T0 I'paduk
56. YpaBHeHUE ¢ IBYMs IEPEMEHHBIMH U €ro rpaduk
57. HccenenoBanue cUCTEM JBYX JIMHEWHBIX YPAaBHEHUH C ABYMS

nepeMeHHBIMU
58. HccnenoBanue CUCTEM IBYX JMHEHHBIX YPaBHEHUI C ABYMS

nepeMeHHbIMU
59. I'padmueckuii cmocod pemeHus CuCTeM ypaBHEHUH https://m.edsoo.ru/7f43d6d6
60. ['paduaeckuii cnocod penieHus CUCTEM ypaBHEHUI https://m.edsoo.ru/7f43d6d6




61.

Anredpanyeckuii cnoco0 peleHus: CHCTEM ypaBHEHUI

62. AnreOpandeckuii crioco0 pelIeHus] CHCTEM YpaBHCHUM

63. | Anre6panueckuii criocod pelieHus: CUCTeM ypaBHEHUN

64. Pewenne 3amau

65. Pemienue 3amau

66. Pemienue 3amau

67. KonTtponbsaas padora Ne6 mo teme: "YpaBHEHUS U CUCTEMbI YpaBHEHHM " https://m.edsoo.ru/7f4301{2
I'naBa 4 bubmmoreka [IOK
HepagencrBa

68. | UucnoBblie HEpaBEHCTBA

69. CBoiicTBa YHUCIIOBBIX HEPABEHCTB

70. CnoxxeHne 1 YMHOKEHHE YU CIIOBBIX HEPABEHCTB

71. CrnoxeHue 1 yMHOXXEHHME YU CIOBbIX HEPABEHCTB

72. [lepeceuenue nu 0ObeTMHEHNE MHOXKECTB https://m.edsoo.ru/7f42c9e4

73. UucnoBbie MPOMEKYTKH https://m.edsoo.ru/7f42c9e4

74. Pemmenue HepaBeHCTB ¢ OJHON TIEpEeMEHHON https://m.edsoo.ru/7f42c692

75. Perienrie HEpaBEHCTB ¢ OJIHOM MepeMEeHHON https://m.edsoo.ru/71f42c840




76.

Pemenue cuctemM HEPaBEHCTB C OJHON MEPEMEHHON

https://m.edsoo.ru/7f42cb88

77. Perienue cucreM HEpaBEHCTB C OJTHOW MEPEMEHHOM https://m.edsoo.ru/7f42cd2c
78. KonTponbsHas padora Ne7 mo teme: "HepaBeHnctra"
I'naBa 5 bubmmoreka [JOK
DOyHKIUSA
79. OyHKIUS. https://m.edsoo.ru/7f433c12
80. OO6nactb onpenesieHus: U MHOXKECTBO 3HaUYEHUHN (QYyHKIIUU https://m.edsoo.ru/7f433d84
81. CBoiicTBa QyHKIIUU
82. CpoiicTBa pyHKIMH
83. CaoiicTBa QyHKITUN https://m.edsoo.ru/7f434bbc
84. CBoiicTBa IMHEHHON QyHKITHH
85. CaoiicTBa uHelHON QyHKINN
86. CaoiictBa QpyHKIUN y =k/x
87. CaoiicTBa ¢yHkumii y =k/x https://m.edsoo.ru/7f4343e2
88. CaoiictBa Gynkmii y =k/x https://m.edsoo.ru/71434572
89. CaoiicTBa QyHKIM y = Vx https://m.edsoo.ru/7f434d38
90. CaoiicTBa QyHKIMIA y = Jx https://m.edsoo.ru/7f434eb4




91. Kontponbenas pabora Ne o teme: "®ynkuus" 1
I'naBa 6 bubmmoreka [IOK
CreneHb ¢ HeJIbIM IOKA3aTe/IeM
92. OrnpenesieHne CTENEHN C 1ENbIM OTPULIATENIBHBIM [TOKA3aTEIEM 1 https://m.edsoo.ru/7f4354a4
93. CBolicTBa CTENEHHU C LIEJBIM MOKa3aTeIeM 1 https://m.edsoo.ru/7t436098
94. CBOIICTBA CTEMNEHU C LIEJIBIM MTOKa3aTelIeM 1 https://m.edsoo.ru/7f435648
95. [TonsiTHE CTAaHAAPTHOTO BHUJIa YUCIIA 1 https://m.edsoo.ru/7f435648
96. Perntenue 3aga4 ¢ OONBIIMMA U MAIBIMHA 1 https://m.edsoo.ru/7f435648
YU CIaMH
97. Pemenue 3ama4 ¢ 00NbIIMMH U MaJTBIMU 1 https://m.edsoo.ru/7f43599a
YUCITAMH
98. KonTtponsnas padora Ne9 mo reme "CreneHs C 1eNbIM 1
nokasarenem"
IToBTOpEHHE
99. [ToBTOpEHNE OCHOBHBIX IOHSITUH U METOAOB KYpCOB 7 U 8 KJ1acCOB, 1 bubmmoreka LIOK
0000111eHre 3HAaHUN https://m.edsoo.ru/7f437510
100. [ToBTOpEHNE OCHOBHBIX MOHSITHI U METOAOB KYpCOB 7 U 8 KJIaCCOB, 1 bubmmoreka [IOK
00001IeHre 3HAHUT https://m.edsoo.ru/7f4376b4
101. Hrorosasi KOHTpOJIbHAS paboTa 1 bubmmoreka [IOK
https://m.edsoo.ru/7f436b88
102. IToBTOpEHNE OCHOBHBIX NOHATUI U METOJOB KYPCOB 7 U 8 KJ1aCCOB, 1 bu6muotexa LIOK
00001IeHre 3HAHUT https://m.edsoo.ru/7f437858
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA
» Anrebpa, 7 kiacc/ Maxkapbrues F0.H., Munnatox H.I'., Hemkos K.W. u npyrue; noa
penakmueit TemsikoBckoro C.A., AkimonepHoe oobmectBo «M3narensctBo «IIpocserieHune
» Anrebpa, 8 kiace/ Maxkapsrues FO.H., Munatox H.I'., Hemkos K.W. u apyrue; nox
penakmueit TemsikoBckoro C.A., AkinoHnepHoe oomectBo «M3narenbctBo «IIpocBerieHuey
» Anre6pa, 9 knacc/ MaxkaperueB FO.H., Munarok H.I'., Hemkos K.W. u npyrue; nox
penakmueii TemsikoBckoro C.A., AkinoHnepHoe oomectBo «M3narenbctBo «IIpocBerieHuey
YuebHoe nocobue:
» Anrebpa, 7 xknacce/ Mepamsik A L., [Tonouckwuit B.b., Sxup M.C.; nox penakuueit
[Toponwsckoro B.E., O61iecTBO ¢ orpaHU4eHHONW OTBETCTBEHHOCTHIO M31aTenbckuii eHTp
«BEHTAHA-I'PA®»; AkunonepHoe obmiectBo «M3narensctBo «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI IJIS1 YYUTEJIA

YueOHHuK

* DDV« Paboyas nporpamma U MeTogu4ecKue mocodus (Ha caiiTe prosv.ru)
* Terpangs-TpeHaxkEp

* 3aJauHUK

* Terpags-3x3aMeHaTOp

HUPPOBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

®enepanbHblil HEHTP MH(OPMALMOHHO-00pa3oBaTenbHbIX pecypcoB (PLIMOP)
http://eor.edu.ru

* Enunas xomneknus uudpoBeiXx 00pa3oBaTeIbHBIX PECYPCOB
http://school-collection.edu.ru

* EnnHoe okHO focTyma K 00pa3oBaTelnbHBIM pecypcaM

http://window.edu.ru

» KaTtanor yueOHBIX U3/JaHU, 000PYIOBaHMS U SJICKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
JUTst 001IIeTo 00pa3oBaHMs

http://ndce.edu.ru

* [IIKOJIbHBIN IOpTAI

http://www.portalschool.ru

Marepuainsl o Mmatematuke B EnuHoit komnekiuu nudpoBbIix 00pa3zoBaTeNbHbBIX
pecypcoB

http://school-collection.edu.ru/collection/matematika

* MoCKOBCKUH IIEHTP HENPEPBIBHOIO MATEMAaTUYECKOr0 00pa30BaHus
http://www.mccme.ru

* 3a/1auu 10 T€OMETPUN: HH(POPMALIMOHHO-IIOMCKOBAsI CHCTEMA
http://zadachi.mccme.ru

* InTepHeT-poeKT «3agaum»

http://www.problems.ru

* KomnploTepHas MaTeMaTuKa B 1IKOJIE

http://edu.of.ru/computermath

MATEPHUAJIbBHO-TEXHUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
ITPOLECCA

YYEBHOE OBOPYIOBAHUE

[Tnakatsl, MOAENIN IPOCTPAHCTBEHHBIX (GUTYDP, HAOOP FEOMETPUUECKUX UHCTPYMEHTOB
OBOPYIOBAHMUE JUUIA ITPOBEJJEHUA JIABOPATOPHBIX U ITPAKTUYECKUX
PABOT

Mogenu mpocTpaHCTBEHHBIX (UTyp, HAOOP T€OMETPHUECKUX HHCTPYMEHTOB
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