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IHHOACHUTEJBHASA 3AIIUCKA

AnreOpa sBIsSIETCSI OJHUM U3 ONOPHBIX KYpPCOB OCHOBHOI'O OOIIEro 0Opa3oBaHMs: OHA
ofOecrieynBaeT M3y4YCHHE JPYTrUX JAUCHHUIUIMH KaK  €CTeCTBEHHO-HAyYyHOro, TaK U
TYMaHUTApPHOTO IUKIIOB, €€ OCBOCHHE HEOOXOIMMO ISl MPOJOJDKEHUS OO0pa3oBaHMS W s
MOBCETHEBHOM KMU3HU. Pa3BuTHe y 00y4arOmMUXCsl HAYYHBIX MPEICTABICHUI O MPOUCXOKICHUN
U CYUIHOCTH aireOpandyeckux aOCTpaklMid, CIOCOOe OTpaXeHUS MAaTeMaTUYeCKOM HayKoi
SBIICHUW W TIPOLIECCOB B MPHUPOAE W OOIIECTBE, POJM MATEMaTHYECKOTO0 MOJEIUPOBAHUS B
HAYYHOM MO3HAHUH U B MPAKTHKE CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U
KAayeCTB MBILIUICHHs, HEOOXOAUMBIX AJI aJalTallid B COBPEMEHHOM LHM(PPOBOM OOILECTBE.
N3ydyenune anreOpbl oOecrieynMBaeT pa3BUTHE YMEHHsS HAOMI0JaTh, CpPaBHUBATh, HAXOJIUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUIEHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO
000CHOBBIBATh CBOM JEHCTBUS, BBIBOABI, (POPMYyIHMpOBaTh yTBepxKAeHHS. OCBOeHHE Kypca
anreOpbl 00ecTieunBaeT Pa3BUTHE JIOTHUYECKOTO MBINUICHHS O0YYarOIIUXCs: OHU HCIOJB3YIOT
JEAyKTUBHBIC M MHAYKTUBHBIE PACCYKIEHUS, 0000IICHIE U KOHKPETU3ALNIO, a0CTparupoBaHue
u anajoruto. OOydeHue anreOpe MpenarnoiiaraeT 3HAYUTENBHBI OO0BEM CaMOCTOSTENBHOMN
JESATEIIbHOCTH O00YYaroIIMXCs, MOATOMY CaMOCTOSITEIbHOE pEelIeHHE 3aJady OOydarolUMHUCS
ABJIIETCS peau3aluen AesiTeIbHOCTHOIO IPUHIIMIIA 00YYEeHHUSL.

B crpyktype mnporpammbl y4yeOHOro Kypca «Anrebpa» yriayOnE€HHOIO H3yudeHus
OCHOBHOE MECTO 3aHUMAIOT COJIEP)KATEIbHO-METOANYECKUE JIUHUU: «YHuCna U BBIUKCICHUS,
«AnrebpandecKke BBIpAKCHUS», « YpAaBHEHUS W HEpaBeHCTBay, «DyHkmum». Kaxmas u3 aTux
COJIepPIKaTEILHO-METOIMYECKUX JIMHUN PAa3BUBACTCS HA MPOTSDKEHUH TPEX JIET U3YUYCHUS Kypca,
B3aMMOJICHCTBYS C JAPYTMMH €ro JHHHSIMH. B Xoae wu3ydeHHss Kypca OO0ydarouimmcs
MPUXOANUTCSA JIOTHYECKH PACCYXIaTh, HCIIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B
CBA3M C 3TUM B Mporpammy yudeOHOro Kypca «AireOpa» BKIIOUYEHbI HEKOTOpPHIE OCHOBBI
JIOTUKH, TPEACTaBIEHHBIE BO BCEX OCHOBHBIX pa3/ieiax MaTeMaTHYeCKOro oOpa3oBaHMs U
CHOCOOCTBYIOIIME OBJIAJICHUIO OOYYaIOIKMMHUCA OCHOB YHHUBEPCAJIBHOTO MaTeMaTUYECKOTo
s3bika. CoJlepiKaTeaIbHOM U CTPYKTYPHOU OCOOEHHOCTBIO yUeOHOro Kypca «Anredpay sSBIsSeTCs
€Tr0 MHTETPUPOBAHHBINA XapaKTep.

Conepxanne nuHUM «Yucaa W BBIYUCICHHUS» CIY)KAT OCHOBOW JUISl JAIBHEUIIETO
W3YYCHHUSI MATEMAaTHUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIUXCS JIOTHYECKOTO MBIIIICHUS,
(GOpMUPOBAHHUIO YMEHHUS TOJIH30BATHCS AIITOPUTMAMH, a TAK)KE MPUOOPETCHUIO MPAKTHUECKUX
HABBIKOB, HEOOXOAMMBIX JIJISi TTOBCEIHEBHOMW KM3HU. Pa3BUTHE MOHATHS O YHCIIE HA YPOBHE
OCHOBHOTO 00111ero 00pa30BaHusl CBSI3aHO C PALMOHAIBHBIMU U UPPALMOHAIBHBIMU YHCIIAMH,
dbopMHUpPOBaHUEM MPEICTABICHUM O NCHUCTBUTEILHOM YHCIIE. 3aBEPIICHUE OCBOCHUS YUCIOBOM
JIMHUW OTHECEHO K CpelHeMY 001eMy 00pa3oBaHUIO.

Copepxanue AByX anreOpandyeckux JIMHUH — «Anredpanyeckue BBIPRKCHUS H
«YpaBHeHHS W  HEPaBEHCTBa»  CIOCOOCTBYeT  (OPMUPOBAHUIO Yy  OOyYaromuxcs
MaTEMaTHYECKOTrO armapaTa, HEOOXOAMMOTO i PEIIeHUs 3aJad MaTEeMaTHKH, CMEXHBIX
OpeIMEeTOB U OKpy)Kammieil peanbHocTH. Ha ypoBHEe OCHOBHOTO o00ImIero o06pa3oBaHHS
yueOHbIIl ~ MaTepuan TpyNIUPYeTCsl BOKPYT  pallOHAIBHBIX  BBIpaKeHHH. AunreOpa
JEMOHCTPHUPYET 3HaYCHUE MAaTEMATHKHU KaK A3bIKA JJIsl IOCTPOCHUSI MAaTEMAaTUYECKUX MOJIEIIEH,
OTHMCAaHUS TIPOLECCOB U SIBICHUN peajbHOro Mupa. B 3agaun o0yuenus anredpe BXOAST TaKKe
JaNbHENIee pPa3BUTHE AJTOPUTMHYECKOTO MBIIIICHUS, HEOOXOAMMOIO, B YAaCTHOCTH, IS
OCBOCHHA Kypca HWH(POPMATUKH, W OBJAJCHHE HAaBBIKAMHU JIEAYKTHBHBIX PACCYKICHHM.
[IpeoOpa3oBaHre CUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAXKEHHSI, CIIOCOOHOCTEH K
MaTEMaTHYECKOMY TBOPYECTBY.



Conepxanue  (QyHKIHMOHAJIBHO-TpApUUECKOM JUHUM  HAlEJIEHO Ha  IOJy4YeHHE
00yJaromMMHUCs 3HaHUH 0 PYHKIUAX KaK BaXHEUIIeH MaTeMaTUYeCKOW MOJIETH JIJIsl ONTUCAHUS
U HCCIIeIOBaHMs pa3HOOOpa3HBIX MPOIIECCOB M SIBIEHUI B mpupoae u olmiectBe. M3yuenue
MaTepuaga CIIOCOOCTBYET pPa3BUTHIO y OOYYAIOIIMXCS YMEHHUS HCIOJIb30BaTh Pa3IUYHbBIC
BBIPA3UTENbHBIE CPEJCTBA SI3bIKA MATEMATUKH — CIIOBECHOTO, CHMBOJIMYECKOTO, TPaQuuecKoro,
BHOCHT BKJIa/1 B JOPMUPOBAHHE MPEACTABICHUN O PO MATEMATUKH B Pa3BUTUU IIUBUIH3AIIUU
U KYJBTYPBIL.

YrnyOn€éHHelii  Kypc anreOpbl  XapakTepusyeTcs H3YYeHHEM  JOIMOJHUTEIBHOrO
TEOPETUYECKOTO ammapara ¥ CBA3aHHBIX C HUM METOJOB pELIeHHs 3ajad. Ajiredpa sBIseTCS
S3BIKOM JUIS OMHUCAHHUS OOBEKTOB M 3aKOHOMEPHOCTEH, CIYKHT OCHOBOW MaTeMaTHYECKOTO
moaenupoBanus. [Ipu 3ToM camu 0OBEKTHI MAaTEMAaTUYECKUX YMO3AKIIOYCHHUN M MPUHSATHIC B
anreOpe mpaBmiIa UX KOHCTPYHPOBAHUS CLIOCOOCTBYIOT (POPMHUPOBAHUIO YMEHUN 000CHOBBIBATH
U JIOKa3bIBaTh CYXKICHHS, DPAa3BMBAIOT MATEMATHUECKYI0 HWHTYWIMIO, KPaTKO W HATJISIIHO
PaCKpBIBAIOT MEXAHU3M JIOTHYECKUX MMOCTPOCHHUI U y4aT UX MpuMeHeHut0. Tem cambiM anredpa
3aHMMAeT OJIHO W3 BEAyMHMX MeCT B (OPMHUPOBAHHHM HAYYHO-TEOPETHUECKOTO MBIIUICHHS
o0yyJarouuxcsi.

CornacHo yweOHOMYy IulaHy B 7-9 Kiaccax wu3y4yaeTrcs Y4eOHBIH Kypc «Amredpay,
KOTOPBIN BKJIIOYAET CIIEAYIOLINE OCHOBHBIC pa3felnbl colepkaHus: «Uuciaa U BBIYMCICHUS,
«Anredpanydeckre BhIpAKEHUS», «Y PaBHEHUS U HEPABEHCTBAY, « DyHKIHNY.

Ha usydenne yuebHOTO Kypca «Anredpa» orBoautcs 408 gacos: B 7 kiacce — 136 gacos
(4 gaca B Heneno), B 8 kimacce — 136 gacoB (4 4aca B Heneno), B 9 kinacce — 136 gacoB (4 gaca
B HEJICJIIO).

COJAEPKAHUE OBYYEHMUA

7 KJIACC

Yucaa v BbIMUCTICHUSA

Pannonaneubie uncia. CpaBHEHUE, yHOpsAIOYMBAHUE U apuMeTHUYECKUE EHUCTBHS C
panMoHaIbHBIMM YKciIaMu. YuciioBas npsmasi, MOJLyJib YUCA.

Crenenp ¢ HaTypaJdbHBIM IOKa3zaTejleM M €€ CBOWCTBA. 3aluCh 4uCia B JCCATUYHOU
MO3UIIMOHHON CUCTEME CUUCIICHHUS.

Pemenne TekcToBBIX 3a/1au apudMeTHUeCKUM crocoboM. Pemenue 3amau U3 peanbHOM
MPaKTUKU Ha 4YacTH, Ha APOOM, HA MPOIEHTHI, TPUMEHEHNE OTHOIICHUN W MPOMOPLUUA TPH
pelIeHny 3a/1a4, pelIeHne 3a1a4 Ha JBWKEHUE, padoTy, MOKYIKHU, HAJIOTH.

HenumocTs 1enbix yncell. CBOWCTBA JETUMOCTH.

[IpocTeie u coctaBHble uncia. YeTHbIe U HeYETHBIE yncna. [Ipusnaku nenumoctu Ha 2, 4,
8,5,3,6,9, 10, 11. [Ipu3Haku 1eTUMOCTH CYMMBI M IPOU3BEACHUS LETbIX YUCEN MPU PEUICHUN
3a/1a4 ¢ MPAKTUYECKUM COJICPKAHUEM.

HawnGonpmmii o0muii genuTenh 1 HauMeHbInee o0Iee KpaTHOE NBYX uucen. B3ammHO
npoctelie yncia. Anroput™ EBknnaa.

Jenenue c ocratkoM. ApudmeTniecKkrue oneparuy Hajl OCTaTKaMHu.

AJuredpanyeckue BbIPaKEeHHUS

Bripaxkenue ¢ nepeMeHHbIMU. 3HAYEHUE BBIPAKEHUS ¢ NepeMeHHbIMU. [IpencraBnenue
3aBUCUMOCTH MEXy BEITMYMHAMH B BUJIE (DOPMYIIBIL.

ToxnectBo.  ToxaecTBeHHBbIE  MpeoOpa3oBaHUsA  aNreOpaMuecKWX  BBIPAKCHHIA.
JlokazaTenbCTBO TOXKIECTB.

Opnnounenbl. OMHOWIEH CTaHAAPTHOrO BUa. CTeNeHb OTHOWICHA.



MHorounensl. MHorouneH cranaaptHoro Buaa. CreneHb MHorowieHa. ClioKeHHeE,
BBIUUTAHNWE, YMHOXXCHHE U JIeJICHHE MHOTO4IeHOB. [IpeoOpazoBaHue LEIOro BBIpaKEHHS B
MHorouieH. Kopau MHoOrouseHa.

@opMyJbl COKPAIIEHHOTO YMHOMKEHHMS: KBagpaT CyMMbl M KBaJpaT Pa3HOCTH ABYX
BBIp@XKEHUH, KyO0 CyMMBI U KyO pPa3sHOCTHM IBYX BBIPOKEHUH, Pa3HOCTh KBAJAPATOB JIBYX
BBIPKEHUH, MPOU3BEACHUE PA3HOCTU M CyMMBI JIBYX BBIPQKEHHH, CyMMa U Pa3HOCTh KyOOB
JIBYX BBIPAKCHHMU.

Pa3znoxxeHnne MHOrowieHa Ha MHOXHUTeNU. BplHeceHHE OOLIEro MHOMKHUTENS 3a CKOOKH.
Meron rpynnupoBKH.

YpaBHeHHsI 1 HEPABEHCTBA

VpaBuenue ¢ ogHoil nepemeHHoi. Kopenb ypaBHeHus. CBOMCTBA ypaBHEHHMU C OJHOM
IIEpEMEHHOM. PABHOCHIIBHOCTD ypaBHEHUI. Y PaBHEHNE KaK MaTEMAaTHUYECKast MOJIENIb PEAIbHON
CUTyall1H.

JInHenHOEe ypaBHEHME C OJHOM IEpeMEHHOM. UHMCI0 KOpHEW JIMHEWHOTO YpPaBHEHHS.
Pemenne TEKCTOBBIX 3a1ad C MOMOIIBK JIMHEWHBIX YpaBHECHWH. JIMHEWHOE YypaBHEHUE,
cozeprKalniee 3HaK MOIYJIS.

VYpaBHeHue C JAByMs IHepeMEHHbIMHM. ['paduk JIMHEHMHOro ypaBHEHHS C JABYMs
nepeMeHHbIMU. CHCTEMbI TMHEHHBIX YpaBHEHUN C ABYMs lepeMeHHbIMU. ['paduueckuit metos
peLIeHus] CUCTEMBI JIMHEHHBIX YPABHEHUH C ABYMS IIEpEMEHHBIMU. Pelenne cucteM JIMHEMHBIX
YpPaBHEHUW € JBYMs MEPEMEHHBIMH METOJOM IOJCTAHOBKM M METOAOM cliokeHus. Cucrema
JIBYX JINHEWHBIX YPABHEHUH C IBYMs IEPEMEHHBIMH KaK MOJIETb PEAIbHOW CUTYalUH.

DOyHKIUH

Koopaunarta Toukm Ha mnpsimoil. UuciioBele NPOMEKYTKH. PaccTosHMe MexIy IByMs
TOYKaMU KOOPJAMHATHOU MPSMOM.

[TpsimoyrosipHast cucteMa KoopAauHaT. AOcuucca M OpAMHAaTa TOYKM Ha KOOPAMHATHOMN
wiockoctd. [lpumepsl rpadukoB, 3amaHHbIX ¢GopMynamu. YUTeHue Trpa@uKOB peatbHBIX
3aBUCUMOCTEM.

OYHKIIMOHAJIbHBIE 3aBUCUMOCTH MeXAy BenuunHaMu. [lonsatue QyHkuuu. OyHKIMUS Kak
MaTeMaTH4eckas MOJEeJb peanbHOro mpouecca. O0nacTe ompeaeneHus U 00JacTh 3HAYCHHM
¢bynakuu. CriocoOsr 3apanust GyHkmu. ['paduk Gyakmun. [ToHsTHS MakcuMyMa 1 MUHAMYMa,
BO3pacTaHMs U yOBIBaHUS Ha TIPUMEpaX PEATbHBIX 3aBUCIMOCTEH.

Jlunetinas Qynkuus, e€ cpoiictBa. ['paduk nuueitHoW ¢ynkuuu. ['paduk ¢GyHKIMH
y = |X|. KycouHo-3a1anHbie GpyHKIMU.

8 KVIACC

Yucia v BBIYUCTICHUS

KBanpatneie xopHu. Apudmerndeckuil KBaJpaTHBIH KOpeHb U ero cpoiicTBa. [lonstne
UppallMOHANIBHOTO 4YHcia. JIeHcTBUA ¢ uppaluoHadbHbIMU unciaMu. CBOMCTBa NEUCTBUH C
VPpALMOHAIBHBIMU yuciamMu. CpaBHEHHE UpPaLMOHAIbHBIX YUCEIL.

[IpencraBneHuss O pacIIMPEHUsX YHUCIOBBIX MHOXKECTB. MHOXECTBAa HATypaJIbHbIX,
LEJIbIX, PALIMOHAJIBHBIX, IEHCTBUTENbHBIX yKcesl. CpaBHEHUE yKcell. YUCIOBbIE TPOMEKYTKH.

HedictBust ¢ ocrarkamu. Octatku creneHeld. lIpumeHeHne oOCTaTKOB K PELICHUIO
YPAaBHEHHUH B LIEJIBIX YMCIAX U TEKCTOBBIX 3a/1a4.

Pa3mepbl 00BEKTOB OKpY’KAIOIIET0 MHUPA, IIUTEIBHOCTh IPOLECCOB B OKpPYXKArOIIEM
mupe. CTaHJapTHBII BUJ YUCIIA.



Auredpanyeckue BbIPaKeHUs

AnreOpanueckas 1poOb. JlomycTrMbIe 3HAYEHHs TIEPEMEHHBIX B APOOHO-pAIIMOHATBHBIX
BbhIpakeHUsIX. (OCHOBHOE CBOWCTBO anreOpamyeckod aApoou. CroxkeHue, BbIYUTAHUE,
YMHOXKEHUE U JIeJieHuE anreOpandeckux apooOeil. Brimenenue nemnoi yactu anreOpandeckon
Jpoowu.

Paunonanbupie  BeIpakeHHs. T0XIeCTBEHHbIE MpeoOpa3oBaHUS  PAaLMOHAIBHBIX
BBIPAYKCHUM.

JlommycTiMble 3HAYEHHUs TIEPEMEHHBIX B BBIPAKCHHSAX, COACPKAIIUX apUPMETHUCCKHEC
KBaJpaTHble  KOpPHU. TOXAECTBEHHbIE  MPeoOpa3oBaHUs  BBIPAXKEHUH,  COAEPIKALIUX
apuMeTHIECKHE KBaJAPaTHBIC KOPHH.

Crenenb ¢ uenbiM TmOKazaTesieM U e€ cBoiicTBa. IIpeoOpasoBaHue BBIPAKEHUI,
COZIepXKAIINX CTETICHH.

YpaBHeHUs1 M HEpaBeHCTBA

KBagpatnoe ypaBHeHue. Dopmysia KOpHeW KBaJapaTHOro ypaBHeHHs. KomanuecTBo
JICUCTBUTEIBHBIX KOPHEN KBaJIpaTHOIrO ypaBHeHHs. Teopema Buera. YpaBHeHHUs, CBOOAUMBIE K
JUHEHWHBIM YpaBHEHHMSIM WJIM K KBaJpaTHbIM ypaBHeHusiM. KBangpaTHoe ypaBHEHUE C
napameTpoM. Pelienre TeKCTOBBIX 3a/1a4 € MTOMOIIIbIO KBAJAPATHBIX YPABHEHUH.

HpoOHo-panioHanbHble  ypaBHeHHUs. PereHue ApoOHO-pallMOHATIBHBIX ypaBHEHUH.
Pemenre TEKCTOBBIX 3a7ad C MOMOIIBIO APOOHO-pallMOHANBHBIX YpaBHeHHH. ['paduueckas
HMHTEpIIpETaIUsl YPAaBHEHUH C IBYMS IEPEMEHHBIMU.

Yucnoble HepaBeHCTBA. CBONCTBA YUCIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemenHoil. Ctporme u HecTporue HepaBeHCTBa. CrlokeHHE U
YMHOXEHUE YHUCJIOBBIX HepaBeHCTB. OIlEeHMBAHWE 3HAYECHMS BbIpaxkeHus. Jloka3zaTenbCTBO
HEPaBEHCTB.

[loHssiTHE O pEUIEHUH HEPABEHCTBA C OJHOW MEepeMEHHOW. MHOXKECTBO pEeIICHUHN
HEpaBeHCTBa. PaBHOCUIIbHBIE HEPABEHCTBA.

JIuHeitHOe HEPaBEHCTBO C OJHOM NMEPEMEHHOM M MHOXKECTBA €ro pelleHuil. PemieHue
JIMHEVHBIX HEPABEHCTB C OJHOM mniepeMeHHOM. CHCTeMbl U COBOKYINHOCTH JIMHEWHBIX
HEPABEHCTB C OJHOW NEPEMEHHOW. PemeHne TEeKCTOBBIX 3aJady C TMOMOIIBI0 JIMHEHHBIX
HEPABEHCTB C OJHOW NMEPEMEHHOM.

DOyHKUUHA

Ob6nactb onpezeneHust 1 MHOXXECTBO 3HaueHUi ¢yHkuuu. CriocoObl 3aaanus QyHKIHH.
I'paduk Qynkuuu. Yrenue cBoiicTB ¢yHkiuu no e€ rpaduky. [Ipumepsl rpadukoB GyHKUIUH,
OTpaXXaloIlNX PealibHbIE MPOLIECCHI.

Jlunetinas  ¢ynknus.  OyHKIMM,  ONKMCHIBAOIIME  TPSIMYyH0O M OOpaTHYIO
MIPOMOPIIMOHATBHBIC 3aBUCUMOCTH, UX TpadUKH.

Oyuxmmn y = kx, y = kx + b, y = kiX, y = x3, y = VX, y = |x| u ux cBoiictBa. Kycodso-
3aJaHHbIC (PYHKITUH.

9 KUIACC

Yucia 1 BbIYUCICHUSA

Kopenp n-ii crenenn u ero cpoiictBa. CTeneHb C palMOHAIBHBIM IOKa3aTeaeM U e
CBOMCTBA.

AJuredpanyeckue BbIPAKEHUS

ToxnecTBeHHbIE NPEOOpa30BaHUS BBIPAKEHUH, COIEpXKAIIUX KOpPEHb N-il CTENmeHH.
ToxnecTBeHHbIE MPeoOpa3oBaHMs BBIPAKEHUH, COJAEPXKAIIUX CTENEHb C PalOHAIbHBIM
IIOKA3aTeJeM.



KBanpatusiii Tpéxunen. KopHu kBajgpaTHoro TtpéxuieHa. PasnojkeHue KBaJIpaTHOTO
TpEXWIECHA HA JINHEHHbIE MHOXKHUTEIH.

YpaBHeHHsI M HEPABEHCTBA

buxBanpatneie  ypaBHeHusa. lIpumepbl NpUMEHEHMM  METOJOB  PABHOCHIIBHBIX
npeoOpa3oBaHUid, 3aMEHBI IEPEMEHHOM, TPaUIECKOro METOa MpU PEIICHUH YPaBHEHHUM 3-i U
4-1i cTenieHe.

Pemenne npoGHO-palOHaIBHBIX YPAaBHEHHIA.

Pewienne cucreMm ypaBHEHUH C IByMs INEpEMEHHBIMU. PemieHue mpocTedlmx CHCTEM
HEJIMHEWHBIX YpaBHEHMH C ABYMs NepeMEHHbIMU. ['padmueckuil METOJ]| peuieHus CHUCTEMBbI
HEJIMHEWHBIX YpPaBHEHMH ¢ ABYMs nepeMeHHbIMHU. CHucTeMa ABYX HEJIMHEWHBIX YpaBHEHHUH C
JIBYMS IEPEMEHHBIMU KaK MOJIEJIb PEAIBHOW CUTYalWH.

HuciioBeie HEpaBEHCTBA. PellleHre IMHEWMHBIX HEPABEHCTB. [{0Ka3aTeIbCTBO HEPABEHCTB.

KBagpaTtHble HEpaBEeHCTBAa C OJHOW IepeMeHHOW. PernieHue KBaJIpaTHBIX HEPABEHCTB
rpaguueckuM METOIOM W METOJOM HHTEPBaJoB. MeETON HMHTEPBAJIOB ISl PAIlMOHATBHBIX
HepaBeHCTB. [IpocTeiinine HepaBeHCTBA € TapaMETPOM.

Pemenne TekCTOBBIX 3a/1a4 C MOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ IByMs mepeMeHHbIMU. PerieHue HepaBeHCTBAa ¢ JBYMs IE€PEMEHHBIMH.
CucreMbl HEpaBEHCTB C JByMsl IE€peMEHHbIMH. ['papuueckuil MeTox peuieHus CUCTEM
HEPABEHCTB C AByMs IEPEMEHHBIMM.

DOyHKIUH

Oynkrusa. CpoiictBa GyHKIWN: HyIM (QYHKIHHA, TPOMEKYTKHA 3HAKOMOCTOSHCTBA
(GyHKIUHU, IPOMEKYTKU BO3pACTaHUS W YOBIBaHUS (PYHKIIMH, YETHBIE M HEUYETHBIE (PYHKIIUH,
HauOoJIbIlIee U HAMMEHbIIIEE 3HaYEHUS QYHKIUU.

KBanpatnunas ¢yHkuus u e€ cBoiicTBa. Mcmonb3oBaHHe CBOMCTB KBaJpaTUYHOU
byuxuuu juis peweHus 3anad. [loctpoenue rpaduka kBaapaTtuuHod (ynkumu. [lonoxeHue
rpaduka KBajpaTHUHON (YHKIUHU B 3aBUCUMOCTH OT €€ Kod(puunenton. ['paduku pyHkuii y
=ax2, y = a(x — m)2u y = a(x — m)? +n. ITocrpoerue rpapukoB (yHKIHMI C MOMOIIBIO
peoOpa30BaHU.

JpoOno-nuneiinas ¢pynkuus. MccnenoBanue GyHKIuii.

Oyukiwms Y = X" ¢ HaTypaJIbHBIM MTOKa3ateieM N u e€ rpaduk.

YucJi0BbIE N0CJIEI0BATEIBHOCTH M MPOTPECCUm

[TonsiTue YUCJIOBOU I1OCJIEI0BATEILHOCTH. Koneunsie 51 OeCKOHEUHbIE
1oCJIe10BaTeNbHOCTH. OrpaHHYEHHas I0CIEA0BATENIbHOCTh. MOHOTOHHO BO3pacTarolast
(yOwIBaromast) mocyenoBareabHOCTh. CIocoObl 3aaHusl TOCIESIOBATEIIBHOCTH: ONMCATEbHBIH,
TaOJIMYHBIN, C TIOMOIIBIO POPMYJITBI N-TO YJIeHa, PEKYPPEHTHBIN.

Apudmerndeckas U reoMmeTpudeckas mporpeccur. CBOWCTBA YJICHOB apuU(PMETHUECKON 1
reoMeTpudeckoi mporpeccuit. @opmyssl N-Tro 4wieHa apuPMETHYECKON W TeOMETPUIECKOU
nporpeccuii. DopMyibl CyMMBI MEpPBBIX N YICHOB apu(PMETHYECKOH H T'e€OMETPHUYECKON
nporpeccuil. 3a1auu Ha MPOIICHTHI, 0AHKOBCKUE BKJIAJIbI, KPEAUTHI.

[IpencraBnenue O CXOAMMOCTH TOCIEAOBATEIBHOCTH, O CYMMHPOBAaHUU OECKOHEYHO
yOBbIBaIOIEH T€OMETPUYECKON MPOTPECCHH.

Meton matematnueckor nHAyKuuu. [Ipocrenre npumepsl.



INIAHUPYEMBIE PE3VIIBTATbBI OCBOEHUA ITIPOIT'PAMMBLI VUYEBHOI'O KVYPCA
«AJITEBPA» HA YIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OFPA30BAHUS

JIMYHOCTHBIE PE3YJIbTATbI

JINYHOCTHBIE pe3y/bTAaThl OCBOCHHS MPOTPaMMbl [0 MAaTEMATHUKE XapaKTEPU3YIOTCS B
YacTH:

1) naTPpHOTHYECKOr0 BOCIIUTAHMS:

NPOSIBJIEHUEM MHTEpeca K MPOLUIOMY M HACTOAIIEMY POCCHUMCKOM MaTeMaTUKH,
LICHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUAM POCCUMCKHX MAaTEMaTUKOB U POCCHUCKOU
MAaT€MaTHYECKOW IIKOJIBI, K HCIOJIB30BAHUIO J3TUX JOCTMKEHUHM B JPYTMX HayKax W
NPUKIAIHBIX cepax;

2) rpa’KAaAHCKOT0 U TYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

TOTOBHOCTBHIO K BBITIOJHEHUIO OOSI3aHHOCTEW TpaXXIaHWHA W pealM3alliil ero Tpas,
NPECTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHMPOBAHHS PAa3IHYHBIX CTPYKTYP,
SIBIICHUH, TIPOLEAYP TPakAaHCKOTO OOIIeCTBa (HAPUMEP, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXXIIEHUIO STUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM MPHUMEHEHHEM OCTHKEHUMN
HayKH, OCO3HAHUEM Ba)KHOCTH MOPAJIbHO-3TUYECKUX ITPUHLIUIIOB B IEATEIHOCTH YUYEHOIO;

3) TPy10BOI0 BOCIIUTAHUA:

YCTAaHOBKOM Ha aKTUBHOE Y4YaCTUE B PELICHUU NPAKTUYECKHUX 3a7a4 MaTeMaTHYECKOU
HAIpPaBJIEHHOCTH, OCO3HAHUEM Ba’)KHOCTH MAaTEMAaTUYECKOT0 00pa30BaHMsl Ha MPOTKEHUHU BCel
YKU3HU TSI YCTICITHON MTpo(ecCHOHANBHON ASSTEIIEHOCTH W Pa3BUTHEM HEOOXOIMMBIX YMECHHIA,
OCO3HAHHBIM BBIOOPDOM H TIOCTPOCHHWEM WHIWBUIYATFHOW TPAGKTOPHH OOpa3oBaHUS U
YKU3HEHHBIX TJIAHOB C y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTMYECKOr0 BOCIIUTAHUSA:

CIIOCOOHOCTBI0O K HAMOIMOHATBHOMY W JCTETUYECKOMY BOCIPHUATHIO MATEMaTHUYECKHX
00BEKTOB, 3a/1a4, peLICHUH, pacCyX/IeHUH, YMEHUIO BUJIETh MaTEMaTHYECKUE 3aKOHOMEPHOCTH
B UCKYCCTBE;

5) neHHOCTEH HAYYHOI'O NMO3HAHMSA:

OpHUEHTAIMel B JEATEIIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX IMpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS YEJIOBEKAa, MPUPOABI M OOIIECTBA, MMOHUMAHUEM
MaTEeMaTHYeCKOH HAayKH KakK c(epbl YeTOBEYECKOW ACSITEILHOCTH, JITAlOB €€ pa3BUTUA U
3HQUMMOCTH  JJIS  pPa3BUTHUS  UMBWIM3ALMK, OBJAQJCHUEM  SI3IKOM  MaTEMaTUKU U
MaTE€MaTHUYECKOM KyJIbTypOM KakK CpEICTBOM TIO3HAHUA MHpA, OBJAJCHUEM HaBbIKAMH
MCCIIEA0BATEIBCKOMN IESITENBHOCTH;

6) ¢usnyeckoro BocnUTAHUS, (POPMHUPOBAHUA KYJbTYpPbl 310pPOBbS U
3MOLHOHAJIBHOIO 0JIArONoIyYusi:

FOTOBHOCTBIO TPUMEHATH MAaT€MATHYECKUE 3HAHMS B HMHTEpPEcax CBOErO 30pPOBbS,
BEJICHUS 3/I0POBOTO 00pa3a KU3HU (370POBOE MHUTAaHWE, COATAHCUPOBAHHBINA PEXUM 3aHITHA U
OTIbIXa, peryispHas (Qu3nueckas aKTHUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBBIKA pedexcu,
IPU3HAHUEM CBOETO IIpaBa Ha OLIMOKY M TaKOT'O K€ IpaBa JIPyroro 4yejaoBeKa;

7) 3K0JI0THYECKOr0 BOCIIMTAHUSA:

OpHMEHTAIel Ha MPUMEHEHHE MATEMaTUYeCKUX 3HAHUU JUIs pelieHHs 3a/ad B 00JacTh
COXPAaHHOCTH OKpPY’KaloIIell cpelpl, IUIAHUPOBAHUSA IOCTYIKOB M OLEHKHM HMX BO3MOXHBIX
MOCIICACTBUM I OKPY’KaIOIIEH Cpe/ibl, OCO3HAHWEM TJI00AIBHOTO XapaKTepa SKOJIOTHYECKHX
npo0JieM U MyTel uX peIIeHus;



8) amanTanum K U3MEHSIONIUMCS YCJIOBHAM CONMAIBLHON U MPUPOIHOI cpeabl:

TOTOBHOCTBIO K JEHCTBHAM B YCIIOBHUSX HEOIPEACIEHHOCTH, IIOBBIIIECHUIO YPOBHS CBOECH
KOMIIETEHTHOCTH 4epe3 NPAKTUYECKYIO AESITEIIbHOCTb, B TOM YUCIIE YMEHUE YUUTHCS y OPYTUX
JH0JIeH, MPHOOpeTaTh B COBMECTHOW AESITEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETCHLIUU 3
OIIbITA IPYTHUX;

HEO0OXOUMOCTBhIO B (POPMUPOBAHMU HOBBIX 3HAHWH, (HOPMYIHpPOBATH HAEU, TMOHATHUSA,
TUNOTE3bl 00 00BbEKTaX W SBJICHUSIX, B TOM YHCIIE PaHEEe HEM3BECTHBIX, OCO3HABATH JACUIIUTHI
COOCTBEHHBIX 3HAHUW U KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYK) CHUTYyallMl0, BOCIHPUHMMATh CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOUIMII KOHTPMEpP, KOPPEKTUPOBATh NPUHUMAEMBIE PELICHUS U
neicTBus, GOPMYIHPOBATH U OLIEHUBATH PUCKH U TIOCIEACTBHS, (HOPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynprare OCBOCHHS MpOrpamMMbl MO MAaTEMaTHKE Ha ypOBHE OCHOBHOTO OOIIETO
obpazoBaHust y oOyuwaromerocs OyayT chopMHUpOBaHBI MeTampeaMeTHbIe Pe3yJbTaThl,
XapaKTEPU3YIOIMNUECS  OBJIAJICHUEM  YHHBEPCAIBHBIMH  TIO3HABATCIBHBIMU  JIEHCTBHSIMH,
YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JCHCTBUSIMH ¥ YHHUBEPCAIBHBIMU PETYISATHBHBIMU
NEHCTBUSIMU.

IMo3HaBaTeIbHBbIE YHHBEpPCAJIbHBIE YUeOHbIE el CTBHUSI
ba3oBbIe Jjornyeckue 1elicTBHA:

BBISABJIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC NPU3HAKH MAaTEMAaTUYECKUX OOBEKTOB,
MOHSTHIA, OTHONICHUH MEXIy TOHATHAMH, (DOPMYIUPOBATH OMNPEIACICHUS TOHSTHA,
YCTaHABIIMBATh CYIIECTBEHHBIM MPHU3HAK KIACCU(PUKANNNA, OCHOBAHUS IJsi OOOOIICHHS U
CpaBHEHHUSI, KPUTEPHUH ITPOBOJIMNMOTO aHAIH3a;

BOCIIPUHUMATH, (OPMYIIMPOBATh W TPEOOPA30BHIBATH CYXKACHHS: YTBEPAUTEIHHBIC U
OTpHUIIATENIbHbIC, CAMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

BBISIBIIATh MAaTEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOpeuUns B (hakTax,
JAHHBIX, HAOJIOJIEHUSIX W YTBEPXKICHUSIX, TMpelyiaraTb KPUTEPUU JUIsl  BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUH;

JIeNaTh BBIBOJABI C HWCIOJB30BAHUEM 3aKOHOB JIOTUKH, NEAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKTIOYCHHH, YMO3aKITIOYCHHH 110 aHAJIOTHUH;

pa3dupath JOKa3aTEIbCTBA MATEMATUICCKUX YTBEPXKICHUH (TMPSMBIE ¥ OT MPOTHBHOTO),
MPOBOANTH CAaMOCTOSITEIGHO  JIOKa3aTeNbhCTBA MaTeMaTHUYECKHX (PaKTOB, BBICTpaMBaTh
apryMEHTAIINIO, MPUBOJUTh MPUMEPHI U KOHTPIIPUMEPHI, TPUMEHATh METOJ MaTeMaTUYECKOU
WHIYKIIUA, 0O0CHOBBIBATH COOCTBEHHBIE PACCYKICHUS,

BbIOMpaTh croco0 pemieHUs y4eOHOM 3amauu (CpaBHUBATh HECKOJIBKO BapHaHTOB
peuieHusi, BbIOMpaTh HamOoJiee MOAXOMSIIMMA ¢ Y4YETOM CaMOCTOSTEIHHO BBIJIEICHHBIX
KPUTEPUEB).

Ba3oBble ncciiegoBaTeIbCKue AeiicTBUS:

UCIIONIb30BAaTh  BOMPOCHI  KaK  HMCCIICJIOBATENIbCKMA  WHCTPYMEHT  ITO3HAHUSA,
dbopMyIIpoBaTh BONPOCHL, (PUKCHUPYIOIIHE TMPOTHBOPEYHE, MPOOIEMy, CaMOCTOSITEIHHO
YCTaHABIIMBATh UCKOMOE ¥ JIaHHOE, (OPMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HUIIUIO,
MHEHHE;

MIPOBOJIUTH MO CAMOCTOSITEILHO COCTaBJICHHOMY TUIAHY SKCIEPUMEHT, UCCIICIOBAHKE 110
YCTaHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4YeCKOro OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB MEKIY
co0oii;



CaMOCTOATENBHO (POPMYTUPOBATH OOOOIIEHHUS U BBIBOJIBI TI0 pe3ybTaTaM MPOBEAEHHOTO
HaOJIOACHUS, WCCIIEZIOBaHUS, OKCIEPUMEHTa, OIEHWBATh JOCTOBEPHOCTH IOJyYEHHBIX
pe3yJIbTaTOB, BHIBOJIOB M 000OIICHMIA;

IPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE MPOLIECCA, a TAKKE BBIABUIaTh NPEIOI0KEHUS O
€ro pa3BUTUU B HOBBIX YCJIOBUSX.

Pa6ora ¢ undopmanueii:

BBISIBJIATh HEJJOCTATOYHOCTh U M30BITOYHOCTh MH(POPMALIMK, JAaHHBIX, HEOOXOIUMBIX IS
peLeHHs 3a]1a4H;

BBIOMpPATh, aHANU3HPOBATh, CHCTEMATH3MPOBATh W MHTEPIPETUPOBATH HH(OPMAIUIO
pa3NUYHBIX BUIOB U (GOPM MPEICTABICHUS;

BbIOMpaTh (GopMy MpeAcTaBiIeHUs MHPOPMALKUU M WIUTIOCTPUPOBATH peIIaeMble 3aJauu
cXeMaMH, JuarpaMMaMu, MHOM rpadukoil 1 uX KOMOMHALUSAMY;

OLICHMBaTh HAAEKHOCTh HMHPOPMALMKU TO  KPUTEPHUSIM, HPEUIOKEHHBIM  WIH
c(hOpMyIHPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHUKaTHBHBIE YHUBEpcaIbHble y4eOHbIe JelicTBUSA

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXICHHS B COOTBETCTBHH C YCIOBHSIMH U LEISIMU
oO0IIeHus1, SICHO, TOYHO, TPAMOTHO BBIPA)XXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MHUCHMEHHBIX
TEKCTaX, JaBaTh MOSCHEHUS MO XOJy pelIeHHs 3aJa4d, KOMMEHTUPOBATh MOJIYYCHHBIH
pe3yJbTar;

B X0Jle 00CYXIEHHsI 3aJaBaTh BONPOCHI MO CYILIECTBY OOCY)XIa€MOH TEMbI, MPOOIIEMBI,
pelaeMoi 3a1auu, BbICKAa3bIBaTh WJEH, HAIEJIECHHBIE HA MOUCK PELICHUS, COMOCTABIATh CBOU
CYXJIEHUS C CY)KICHHSMM JPYyTUX YYaCTHUKOB JHajiora, OOHapyXHUBaTh Pa3Inyue U CXOJCTBO
NO3UILINH, B KOPPEKTHOH (hopMe popMyIHpOBaTh Pa3HOIIACHs, CBOM BO3PAKEHUS;

NPEJCTaBIATh PE3yJIbTaThl PELICHUs 3aJaud, SKCIEPUMEHTa, MCCIENOBAHUA, IPOEKTA,
CaMOCTOSITENIBHO BbIOMpAaTh (opMaT BHICTYIUIEHHS C Y4YETOM 3a4ad IPE3CHTAlUM WU
0COOEHHOCTEH ayIMTOPUH;

IIOHUMAaTh U UCHOJIb30BATh IPEUMYILIECTBA KOMaHAHOW U MHAUBUAYAJIBHOM pabOTHI MpU
pelIeHNN y4YeOHbIX MaTeMaTHYECKUX 3aJad, IPUHUMAThb LEJIb COBMECTHOM [EATEIIbHOCTH,
IUTaHUPOBATh OPTaHU3AIUI0 COBMECTHON paboThI, pacpeeiiTh BUIbl paboT, JOrOBapUBATHCS,
00CyXIIaTh TPOIIECC U PE3YIBTAT PabOTHI, 0000IaTh MHCHHSI HECKOJBKHX JIFOJICH;

y4acTBOBaTh B I'PYMMOBBIX Gopmax paboTsl (00cyxaeHHs, OOMEH MHEHHH, «MO3TOBbIC
IITYPMBI» U HMHBIC); BBIOJHATH CBOIO 4YacTh pabOThl M KOOPAMHUPOBATH CBOM ACWUCTBUS C
JpYyTUMHU 4YJI€HaMU KOMaH[bl, OLIEHMBATh KayeCTBO pe3yJibTaTa M KAaueCTBO CBOETO BKJIaJa B
o0muii pe3ynbTaT 0 KpUTEpUsIM, COPMYIMPOBAHHBIM YUaCTHUKAMH B3aUMOACHCTBUS.

PerynsiTuBHbIe yHUBEpCAJIbHbIE Y4eOHbIE 1efiCTBUSA
Camoopranmuzanus:
BBISBJIATH TPOOJIEMBI TSI PEIICHWS B OJKU3HEHHBIX M YYEOHBIX CHTyaIHsX,
OPHEHTUPOBATHCS B PA3JIMYHBIX MOAX0/IaX MPUHATHS PEIICHUH (MHINBUYaTbHOE, TPYIIIIOBOE);
CaMOCTOSITEJIBHO COCTABJISITh IUIAH, AJNTOPUTM pEIIEHUs 3adaud (WIM €ro 4acTh),
BBIOMpATh CHOCOO peHIeHHs C YYETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHpPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C Y4ETOM HOBOW MH(OPMALIUH.
CaMOKOHTPOJIb, IMOLUMOHAJIbHbII UHTE/UIEKT:
BJIQ/IETh CHOCOOAMHM CaMONPOBEPKH, CAMOKOHTPOJS IMpolecca W pe3yJbTaTa peIIeHUs
MaTeMaTH4eCKOH 3a/1a4k, CAMOMOTHBALIUHU U Pe(IIeKCUH;



NpPeBUAETh TPYIHOCTH, KOTOpble MOTYT BO3HHMKHYThH INPH PELUICHUU 33Ja4l, BHOCUTH
KOPPEKTHBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAWJECHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBUE pe3yJibTaTa ACSITEIbHOCTH TOCTABICHHOW L€ U YCIOBHUSM,
OOBSCHATH TPUYHMHBI JOCTHIKEHHUS WM HEAOCTH)KCHHS IEJIM, HAXOIUTh OIIHMOKY, IaBaTh
OIICHKY MPUOOPETEHHOMY OIBITY;

BBIp@XKaTh OMOIMH TPHU HM3YYEHWH MAaTeMaTUYeCKuX OOBEKTOB u (HaKTOB, IaBaTh
AMOIMOHAIBHYIO OLIEHKY PEIICHUS 3a1a4H.

NPEIMETHBIE PE3YJIBTATHBI
K xonuy oOyuenus B 7 kJjacce oOydYarolmuics TOJYYUT CICAYIOIIME MpPEAMETHBIC
pe3ybTaThI:

Yuciaa 1 BLIYUCTECHUS

PammmonansHbBIE Ynca.

[lepexonuth OT ogHON (DOPMBI 3amucu Yucen K Apyroi (mpeoOpa3oBHIBATH ACCITHUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATHYHYIO APOOB).

Hcnonb30BaTh MOHSATHS MHOXECTBA HATYypaJIbHBIX YHCEN, MHOXKECTBA IIEJbIX YHCEN,
MHOXECTBA pAlMOHAIBHBIX 4YHCEI NpPH PEIICHUH 3a7ad, MPOBEJCHUU PACCYKICHUH U
JIOKa3aTeIbCTB.

[TonuMath 1 OOBSICHATH CMBICI MO3UIIMOHHOM 3aITMCH HATYPAJILHOTO YHUCIIA.

CpaBHUBATH U YIIOPSIIOYMBATH PAIMOHATEHBIC YUCIIA.

BeImonHsATe, coyeTass yCTHBIE W NMHUCHBMEHHBIC MPUEMBI, apU(PMETHUECKHE EHCTBUS C
pPallMOHAJIBHBIMHA YKCJIaMH, HMCIIOJIb30BaTh CBOMCTBA YHWCEJI W MpaBWia ACHUCTBUM, MPUEMBI
parMoOHATBHBIX BEIYUCICHUI.

BhITIOTHATE ACHCTBUSA CO CTENEHSIMH C HATYPaJIbHBIMH MOKA3aTEISIMHU.

Haxonuth 3HAY€HMs] YHUCIIOBBIX BBIPAXKEHUW, COJEpKAIIMX palMOHAIBHBIE YHUCIA U
CTENEHW C HaATypaJbHBIM IIOKa3aTesieM, MPUMEHSTh Pa3HOOOpa3HbIE CIOCOOBI W MPUEMBI
BBIYHMCJICHHS, COCTABJISTh U OLICHUBATh UYMCIIOBBIC BBIPAKECHHS TMPHU PEIICHUU MPAKTHUYECKUX
3a/1a4 v 33/1a4 U3 APYTUX YUYEOHBIX MMPEAMETOB.

OKpyTasSTh YKCIIa ¢ 33JaHHON TOYHOCTHIO, @ TAK)KE MO CMBICITY TIPAKTHUECKON CUTYAaIluH,
BBITIOJTHATh TIPUKUIKY W OLEHKY pe3yibTaTa BBIUMCICHHM, OICHKY 3HAYCHHWH YHCIIOBBIX
BEIPQKEHUH, B TOM YHCJIE TIPY PEIICHUH MPAKTHUECKUX 3a7ad.

Pemiate TekcTOBBIC 3a71aUN apU(PMETHUUECKUM CIIOCOOOM, UCTIOJIb30BATh TAOJIHIIbI, CXEMBI,
YEepTEXkKH, APYrUe CPEICTBA MPEICTABIICHUS TAHHBIX TIPHU PEIICHUU 3a]1a4.

Pemiath mpakTHKO-OpPUEHTUPOBAHHBIE 3aJlayl, CBS3aHHBIE C OTHOIICHUEM BEJIWYUH,
MIPOMOPIIMOHATBPHOCTBIO BEJIMYWH, TMPOICHTAMHU, WHTEPIPETUPOBATH PE3YJbTAThl PEIICHUS
3a/1a4 ¢ y4éTOM OTpaHUYCHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX OOBEKTOB.

JlemuMoCTb.

Jloka3bIBaTh ¥ IPUMEHATH NIPU PEIICHUU 3a/1a4 MPU3HAKU JIETUMOCTH Ha 2, 4, 8, 5, 3, 6,
9, 10, 11, mpu3HaKu JeTMMOCTH CYMMBbI U TPOU3BEICHUS 1I€JIbIX YHCET.

PacknaapiBaTh HAa MHOKUTENN HATYpaJIbHBIE YHCIIA.

CB00OOHO OMEPUPOBATH MOHATHUAMH: YETHOE YHCIIO, HEYETHOE YUCIIO, B3AMMHO MPOCTHIC
YHpcIa.

Haxoauts Hambonbpmmii OONIMI JEeTUTENh W HaWMMEHBIEe OO0Iee KpaTHOE Yucell |
WCIIOJIH30BaTh UX MIPH PEIICHUH 3a/1a4, IPUMEHSTh aaroput™M EBkima.



OnepupoBaTh MOHATHEM OCTAaTKAa IO MOJYJIO, MPUMEHSITh CBOWCTBA CPABHEHHWM 110
MOJZYJIIO.

Auredpanyeckue BbIpaKeHU s

BripaxeHus ¢ nepeMeHHbIMU.

Hcnonp3oBaTth anreOpanveckyr0 TEPMHUHOJOTHIO W CHMBOJIMKY, MNPHUMEHITh €€ B
npoliecce OCBOCHUs yueOHOro Marepuasa.

Haxoauts 3naueHnsi OyKBEHHBIX BBIPAKEHUHN TIPU 3a/IaHHBIX 3HAYCHUSIX NTEPEMEHHBIX.

Hcnonp30BaTh NOHSTHE TOXKIECTBA, BBINOJIHATH TOXAECTBEHHbIE MPe0Opa30BaHUs
BBIPAKEHUH, I0Ka3bIBaTh TOKIECTBA.

MHoOrouseHsl.

BoinonHATh npeoOpa3oBaHus LEIOT0 BHIPAKEHUS B MHOTOWIEH MPUBEAECHUEM MOI0OOHBIX
CJIaraeMbIX, pACKPHITHEM CKOOOK.

BemonusaTe aeiicTBus (COXKEHHWE, BBIYUTAHHE, YMHOXXEHHE) C OJHOWICHAMH U C
MHOTOYJIEHAMH, MPUMEHITh (DOPMYIBI COKPAmIEHHOTO YMHOXEHHS (KBaapaT U KyO CyMMBI,
KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBaJpaTOB, CyMMa U Pa3HOCTh KyOOB), B TOM YHCIIE IS
YIPOILIEHUS BHIYUCICHUM.

Ocy1iecTBAATh Pa3ioKEHUE MHOTOWJIEHOB HAa MHOXKHMTEIU C IOMOILBIO BBIHECEHUS 3a
CKOOKHM OOLIEro MHOKUTEJSI, TPYNIUPOBKHU CllaraeéMblX, MPUMEHss (POpMysbl COKpAIIEHHOTO
YMHOKEHHUS.

[IpumensT mnpeoOpa3oBaHUS MHOTOYICHOB [UIsl PpEUICHHS pa3IWYHBIX 337ad U3
MaTE€MAaTHKH, CMEXHBIX MTPEAMETOB, U3 PEAIbHON MPAKTHKU.

Hcrnonp30BaTh CBOWCTBA CTETICHEH ¢ HATYPATBLHBIMH MTOKA3aTEISIMU JJIs IpeoOpa3oBaHus
BBIPAYKCHHM.

YpaBHeHUsS] M HEPABEHCTBA

Pemate nuHENHbIE ypaBHEHHs ¢ OJHOW NEPEMEHHOM, NPUMEHsS MpaBWIa MEpexoa OT
HCXOJHOTO YpPaBHEHMS K DPaBHOCWIBHOMY €My. IIpoBepsTh, SBIAETCS JM YHUCIO KOPHEM
YPaBHEHHS.

[TonbGupate mpuMepsl Map YUCEN, SBISIIOINIMXCA PEUICHHEM JIMHEWHOIO YpaBHEHMS C
JIBYMs IEPEMEHHBIMH.

Ctpouth B KOOPAWHATHOW TUIOCKOCTH TpaduK JWHEHHOTO YypaBHEHUS C JBYyMS
MIEPEMEHHBIMHU, TOJIB3YSCh TPAPUKOM, IPUBOJAUTH TPUMEPHI PEIICHHS YPaBHEHHUS.

Pemiate cuctembl ABYX JMHEWHBIX YpaBHEHHMH C ABYMsI NEPEMEHHBIMHU, B TOM YHUCIE
rpaduyecku.

CocraBiATh U pelIaTh JIMHEMHOE ypaBHEHUE WIM CHUCTEMY JIMHEMHBIX YpPaBHEHUH IO
YCJIOBHUIO 3aJa4l, MHTEPIPETHPOBATH B COOTBETCTBUM C KOHTEKCTOM 33Jla4d I10JYYEHHBIN
pe3yabTar.

DOyHKUUH

Koopaunats! u rpaduku.

N300pakaTh HA KOOPAMHATHOW TPSIMOW TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpJMHATaM, JIy4d, OTpPE3KH, HWHTEPBAJbl, 3alUCBHIBATH YHCJIOBBIE IPOMEXKYTKHM Ha
anreOpanyecKkoM sI3bIKe.

OtMeuaTh B KOOPAMHATHOM MJIOCKOCTU TOYKH 10 3aJaHHBIM KOOPAUHATaM.

DyHKINH.

Crtpoutb rpaduku TMHEHHBIX QYHKIUH.

OnuceiBaTh C MOMOUIbIO (YHKIMHA H3BECTHBIE 3aBHCHMOCTH MEX]y BEIUYMHAMU:
CKOPOCTb, BpPEMsI, PACCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJAUTEIBHOCTD, BpEMS,
00BEM paboTHI.



Haxoaute 3HaueHne GyHKINU 1O 3HAYEHUIO €€ apryMeHTa.

[TonnmaTs rpaduueckuii coco0 MpeacTaBleHUs U aHaTu3a WHGOpPMAINH, W3BIEKATh U
UHTEPIPETHPOBATh HHPOPMAIIHIO U3 TPa(UKOB peaTbHBIX MPOIECCOB U 3aBUCUMOCTEH.

Hcnonp3oBaTh CcBOiCcTBa (PyHKIMIA Uis aHanmM3a TpauKOB pEaNbHBIX 3aBHCHMOCTEH
(Hynu (QYHKIMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA (YHKIMH, MPOMEXKYTKA BO3pACTaHHS H
yObIBaHus (QyHKIMU, HAanOOJIbIIee M HANMEHbIIEe 3HAYCHHSI (PYHKIIHH).

Hcnons3oBath rpaduku Al UCCIEAOBAHUS MPOIECCOB M 3aBUCHUMOCTEH, MPHU PEIIeHUN
3a7a4d U3 APYTUX YYEOHBIX MPEAMETOB U PEaTbHON KU3HU.

K xoHuy oOyuenus B 8 kiacce oOydaromuics TOJYYUT CICAYIOIIME MpPEAMETHBIC
pe3yIbTaThI:

Yucna v BbIYUCTIEHUS

HppannoHaibHbIe YnCIIa.

[ToHrMaTh U UCTIOJIB30BATh MPEACTABICHUS O PACIIUPEHUH YUCIIOBBIX MHOKECTB.

CBoOOMHO  OmMEpHWpPOBaTh TMOHATHUSAMH: KBaJIpaTHBIA KOPEHb, apU(PMETHUCCKUN
KBaJpaTHbI KOpPEHb, HMPPAIMOHAIBHOE YHCIO, HAXOJIUTh, OIICHUBATh KBaJpaTHbIE KOPHH,
UCIIOJIB3YSl TPU HEOOXOJMMOCTU KaJIbKYJISITOP, BBIMOJHATH MNPEeOOpa30BaHUS BBIPAKEHUH,
CoJIepKalIuX KBaJIpaTHbIE KOPHH, UCTIOIb3Ys CBOWCTBA KOPHEH.

Hcnonb30BaTh HauyajgbHbIE MPEJCTABICHUS O MHOXECTBE JCHCTBUTENBHBIX YWCEN A
CpaBHEHHUsSI, OKPYIJICHUS W BBIYHUCICHUN, W300pakaTh EHCTBUTEIIBHBIC YHCIA TOYKAMH Ha
KOOPAWHATHOU MPSIMOM.

Hcronp30BaTh 3amuck OOJIBIIMX M MajbIX YHCEN C MOMOINBIO JICCATHYHBIX IpOOeH H
creneHerd uucna 10, 3anmuchiBaTh UM OKPYTJIATH YMCIOBBIE 3HAUYEHHS PEANbHBIX BEJIMYUH C
HCIIOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHHUI.

JlenumMocThb.

CBoOoHO omepupoBaTh TMOHITHEM OCTaTKa [0 MOJIYJIO, TPUMEHSITh CBOWCTBA
CpaBHEHUM 110 MOAYJIIO, HAXOAUTh OCTATKH CYMMBbI U TIPOU3BEICHUS 110 JAHHOMY MO/TYJIIO.

AJuredpanyeckue BbIPaKeHHUS

JpoOHO-panrOHaIbHBIE BEIPAKCHHS.

Haxoauts momycTuMblie 3HAaYCHUS TIEPEMEHHBIX B TPOOHO-PAIIMOHATILHBIX BBIPAKCHHUSIX.

[TpuMeHSITh OCHOBHOE CBOMCTBO PAIMOHAILHOM IpOOH.

BrImonHATE mpuBeneHNE anredpandeckux apo0eit kK oOIieMy 3HaMEHATEI0, CII0KECHHE,
YMHOKEHUE, JIeJIEHHE aareOpandeckux Apooeit.

BrINOTHATE TOXIECTBEHHBIE MTPE0OPA30BAHUS PAIMOHATBHBIX BEIPAKCHUI.

[IpumenaTp mnpeoOpa3oBaHUsl BBIPAKCHUM IS PEHICHUsS pPAa3IUYHBIX 3a/Jad U3
MaTEeMaTUKH, CMEXHBIX MTPEAMETOB, U3 PEATHHON MPAKTHKHU.

CreneHu.

[IpuMeHSITh TIOHATHE CTETEHW C IEJBIM TI0KAa3aTeJIeM, BBIMOJHATH MPeoOpa3oBaHUs
BBIPXXEHUI, COJIEpPKAIMX CTEMEHHU C LEJIbIM MOKa3aTeIeM.

HppanronanbHble BEIPAKECHUS.

Haxoaute pgomycThMbple 3HA4YCHHUSI TEPEMEHHBIX B  BBIPAKEHHUSAX, COICPKAIIUX
apudMeTHUIECKE KBaIpaTHbIC KOPHH.

BreimonHsaTe mpeoOpa3oBaHus HMpPPAlMOHATIBHBIX BBIPAKEHHM, WCIOIB3Yys CBOWCTBA
KOpHEH.

YpaBHeHHsI 1 HEPABEHCTBA

Pemiats kBapaTHBIC YpaBHEHHUSI.

Pemats 1poOHO-paliioHaNIbHBIE YpPaBHEHUS.



Pemate JsMHEHHBIE ypaBHEHMsS C IapaMETpaM{, HECJIOXKHBIE CHUCTEMbl JIMHEWHBIX
YpaBHEHMI ¢ IapaMeTpamu.

[IpoBoauTh HCCIEAOBAHMS YpPaBHEHUHM M CHCTEM YpPaBHEHHI, B TOM 4YHCIE C
NpPUMEHEHHEM TpadUyecKuX TMpeAcTaBleHU (yCTaHABIMBAThH, MUMEET JU YpaBHEHHE WIIN
CUCTEMa YpaBHEHHH pEIIeHHs], €CTH UMEET, TO CKOJIBKO, U TIPOYee).

[TepexoauTh OT CIIOBeCHOW (OPMYIMPOBKH 3afaud K €€ anreOpandeckod MOJeinu ¢
MOMOIIBI0 COCTaBJICHUS YPaBHEHUS WM CHCTEMbl YpaBHEHHWH, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJTYyYEHHBIN pPe3yJIbTaT.

[TprMeHsTh CBOMCTBA YNCIOBBIX HEPABEHCTB ISl CPABHEHMSI, OLIEHKH, PEIaTh JMHEHHbIE
HEpaBEHCTBA C OJHOW MEPEeMEHHON W HMX CHCTEMBI, JaBaTh TPaQHUUECKyI0 HIUTIOCTPALUIO
MHO’KECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUMHA

[lormmath W WCHONB30BaTh (YHKIMOHAIBHBIE TOHATUS M SI3BIK  (TEPMUHBI,
CUMBOJIMYECKHE O0003HAYCHHMS), OMPENCIATh 3HaueHHe (YHKIHMH 110 3HAYCHHUIO apryMEHTa,
OTIPEIeNIATh CBOMCTBA (QYHKIUH 1O €€ rpaduKy.

Crpouts rpaduku GyHKIUH , ONUCHIBATH CBOMCTBA YMCIOBOM (DyHKIUU 1O €€ rpaduKy.

K xoHiy oOydenuss B 9 Kkiacce oOyyaroluics TMOJYYHUT CIEAYIOIIUE MpPEAMETHbIE
pe3yJbTaThl:

Yucina 1 BbIYMCTICHUSA

CBoOoaHO omnepupoBaTh MOHATHSIMU: KOPEHb N-U CTENEHHU, CTENEHb C palMOHAJIbHBIM
IIOKAa3aTeleM, HaxOIUTh KOPEHb N-U CTENEHM, CTENEHb C PAlUOHAIBHBIM IIOKAa3aTElIEM,
UCTIONB3Ysd IpU HEOOXOIUMOCTH KalbKYJIATOp, NMPUMEHATHh CBOWCTBAa KOpHS N-i CTeneHw,
CTEIICHU C PALlMOHAIbHBIM [TOKA3aTEIIEM.

Hcnonb30BaTh IOHATHE MHOMKECTBA ICHCTBUTEIBHBIX YHUCENI IIPU PELICHUU 3a1ad,
IIPOBEJICHUU PACCYKIECHUN U 10Ka3aTEIbCTB.

CpaBHUBAaTh U YNOPSANOYMBATH JEHCTBUTENBHBIE YUCIA, OKPYIVIATH JEHCTBUTEIIBHBIC
4KCJIA, BBIITOJIHATH IPUKUIKY PE3YIbTaTa BIYMCICHUN, OLEHKY YHCIOBBIX BBIPAXKCHUMN.

Auredpanyeckue BbIPaKeHUS

CBobonHO omepupoBaThb MOHATHUEM KBAJpPaTHOTO TPEXUYIEHA, HAXOJUTh KOPHU
KBaJPaTHOIO TPEXUJICHA.

PacknaapiBaTh KBaIpaTHBIN TPEXWICH HA JIMHEHWHBIC MHOXKUTEIIN.

YpaBHeHUs1 M HEPaBeHCTBA

Pemarte nuHeliHble ¥ KBaJpaTHbIE YPaBHEHUS, YPABHEHUS, CBOJSILUECS K HUM, APOOHO-
palUOHAIIbHBIC YPABHEHHUS.

PemaTe HecI0KHBIE KBaPATHBIC YPABHEHUS C IIAPAMETPOM.

Pemate JsMHENHBIE HEPAaBEHCTBA, KBAJApPAaTHbIE HEPABEHCTBA, HCIOJb30BATh METOJ
MHTEPBAJIOB, N300pakaTh pellleHNe HEPaBEHCTB HA YUCIIOBOW MPSMOM, 3alUChIBATh PEIICHUE C
MOMOLIBIO CUMBOJIOB.

Pemats cuctemel AByX JIMHEWHBIX YPaBHEHUHN C JBYMs IEPEMEHHBIMU U CHCTEMBI JBYX
YPaBHEHHI, B KOTOPBIX OJTHO YPAaBHEHUE HE SIBJICTCS JIMHEUHBIM.

PemaTe HeCII0KHBIE CHCTEMBI HEJIMHENHBIX YPABHEHUN C [IApPaMETPOM.

[IpumeHATP MeTOABl  PAaBHOCHUJIBHBIX  IpeoOpa3oBaHUM, 3aMEHbl IEPEMEHHOI,
rpauueckoro MeTo/ia Ipy pelieHuy ypaBHeHUH 3-ii 1 4-i cTeneHe.

Pemlare cucteMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOLIUE
KBa/IpaTHOE HEPABEHCTBO, U300pakaTh pPELICHUE CUCTEMbl HEPABEHCTB HA YMCIIOBOM IPSIMOH,
3alMCBIBATh PELICHUE C TIOMOILBI CUMBOJIOB.



Pemate ypaBHeHHs, HEpaBEHCTBA M MX CHUCTEMBI, B TOM YHCJIE€ C OrPaHUYCHUSIMH,
HarpuMep, B IEJIbIX YUCIIaX.

[IpoBomuTh wHcCclEenOBaHMS YpaBHEHHUH M CHUCTEM YpaBHEHMi, B TOM YHCIE C
NpPUMEHEHHEM TpadUyecKuX TMpeAcTaBleHU (yCTaHABIMBAThH, MUMEET JU YpaBHEHHE WIIN
CUCTEMa YpaBHEHHI pEIIeHHs, €CITH UMEET, TO CKOJIBKO, U TIPOYEe).

PemaTte TekcToBBIE 3amauM  anreOpaMvuecKMM CIOCOOOM C TIOMOMIBIO COCTABJICHHUS
YpaBHEHHUIA, HEPABEHCTB, UX CHCTEM.

Hcnonb3oBaTh  ypaBHEHHs, HEpPaBEHCTBA M HUX CHCTEMBbl JJIs  COCTaBJICHHUS
MaTeMaTH4eCKON MOJENU pealnbHON CUTyallud WIM MPHUKIATHON 3aJadd, MHTEPIPETUPOBATH
MOJTyYeHHbIE PE3yJIbTAaThl B 3aIaHHOM KOHTEKCTE.

YucJioBbIe M0C/1€10BATEILHOCTH H MPOrPeccuu

CB0OOOIHO OTMEPUPOBATH MOHITHIMH: 3aBUCUMOCTb, QYHKIHS, Tpaduk GyHKINUH, psMast
IPOMOPLUHNOHAIIBHOCTD, JHHEWHAss (yHKUOWA, oOpaTHas NPONOPIMOHAIBLHOCTh, Tapadora,
runep0osa, KyCO4HO-3aJaHHast GyHKITHUS.

HccnenoBath QyHKIUIO MO ¢€ rpaduKy, YCTaHABJIMBATh CBOMCTBA (YHKIHHA: 00JIaCTh
ONpEeNeNeHUs], MHOXECTBO 3HAUYEHUH, HyIH (QYHKIUH, MTPOMEXKYTKH 3HAKOIOCTOSHCTBA,
MPOMEKYTKH BO3pacTaHusi ¥ yObIBaHHS, YETHOCTh M HEYETHOCTh, HANOOJbIIIEE U HANMEHBIIIEee
3HAYEHUs1, ACUMIITOTHIL.

PacnosnaBate kBagpaTHuHyr0 GYHKOHIO 10  QOpMyse, MNPUBOAUTH IPUMEPHI
KBaIPATHYHBIX (YHKIWN U3 PEaIbHOM KU3HU, PU3UKH, TECOMETPHH.

Onpenensate mojoxkeHUE Tpaduka KBaAPATUYHONW (YHKIUHM B 3aBHCHMOCTH OT €&
KO?((HUIINEHTOB.

Crtpouts rpaduk KBagpaTnaHON (GYHKIINU, OTIUCHIBATH CBOWCTBA KBAAPATUIHON (QYHKITUU
1o e€ rpaduky.

Hcnonb30BaTh CBOMCTBA KBAIPaTUUHON (PYHKIIMM JIsl pELIeHUs 3a1au.

Ha npumepe kBaapatuuHoil ¢yHkuuu ctpouth rpaduk dynkmum y =af(kx + b) + ¢ ¢
HOMOIIBIO ITpeoOpazoBanuii rpaduka pynkiun y=Ff(X).

WnmoctpupoBaTh ¢ MOMOLIBIO0 TpaduKa peaJbHYI0 3aBUCUMOCTb WJIM IPOLECC MO UX
XapaKTePUCTUKAM.

Apudmernyeckasi 1 reoMeTpuYecKasi NPOrpeccuun

CBOOOIIHO OMEpUpPOBaThH MOHATHSAMHU: I[OCIICIOBATEILHOCTh, apudMeTHdeckas u
reOMEeTpHYECKasl MPOTPECCHH.

3aaBaTh MOCJIEI0BATEIBHOCTH Pa3HBIMH CIOCOOAMH: OMHCATEIbHBIM, TAOJIMYHBIM, C
MOMOIUIBIO (POPMYJIBI N-TO WIEHA, PEKYPPEHTHBIM.

BbINONHATE BBIYUCIEHUSI C KCIOJIb30BaHUEM (OpMYJl N-ro 4YjeHa apuPpMETHUYECKOU H
F€OMETPUUYECKON MPOTPECCU, CYMMBI IIEPBBIX N YJICHOB.

N300paxaTh 4IeHBI TOCIE0BATEILHOCTH TOYKAMH Ha KOOPIMHATHOM MIIOCKOCTH.

PemaTh 3amaun, CBA3aHHBIE C YUCIOBBIMH MOCJICIOBATEIHHOCTIMHI, B TOM YHCIIC 33J[a4H
U3 peaTbHOM JKM3HHM (C UCTIOIB30BaHUEM KaJbKYISTOPA, TU(POBBIX TEXHOJIOTHN).

Pacno3naBath ¥ MpUBOIUTH MPUMEPHI KOHEYHBIX U OECKOHEYHBIX MOCIEI0BATEIbHOCTEMH,
OTPaHUYEHHBIX  IOCJIEJOBATENBHOCTEH,  MOHOTOHHO  BoO3pacTarommx  (yObIBaromimx)
IOCJIEA0BATEIbHOCTEM.

HNmetrs mpencraBieHHE O CXOAUMOCTU IOCIIEIOBATEIBHOCTH, YMETh HAXOAUTh CyMMY
0ECKOHEYHO yOBIBAIOIIEH T€OMETPUUYECKOM MMPOTPECCHH.

[IprMeHATh METOL MATEMATUYECKON MHIYKIIMU IIPU PELIEHUH 3a]a4.



TEMATHYECKOE IIJNTAHUPOBAHMUE
7 KJIIACC

KomngecTBo yacos

Ne OnektpoHHbIE (LTU(POBHIE)
HanmeHnoBaHue pa3iaesioB 4 TeM IPOrpaMMBbl Kontp. | IlpakTuu.
n/n Bcero o0pa3oBaTebHbIE PECYPCHI
paboTel | paboTHI
1 UNCJIA U BBIYUCJIEHMA. 13 1
PannonansHblie yncina (IOBTOpEHUE)
2 [Ipsimast u 0OpaTHAs MPONOPIIMOHATIBLHOCTh 14 1 hitps://m.edsoo.ru/ .
http://fgos-matematic.ucoz.ru/;
3 AJITEBPATYECKUE BBIPAXKEHUSL. 12 1 http://school-collection.edu.ru/;
Bripaxenus ¢ nepeMeHHbIMU http://fcior.edu.ru/; www.math.ru;
VPABHEHMSI U CUCTEMbBI YPABHEHUIA. https:/fwww. Lseptember.ru,
4 [ 16 1 https://resh.edu.ru/;
MHCHHBIC ypPaBHCHHA https://foxford.ru/;
OYHKIHMUN. https://www.yaklass.ru/;
5 17 1 _ N
KOOp,I[I/IHaTBI u Fpa(bI/IKHCDYHKL[I/II/I https.//math-vpr.sdamg|a.ru/,
http://schools.techno.
6 UNCJIA U BBIYUCJIEHMA. 10 1 https:/uchi.ru/:
CrerieHp ¢ HaTYPaIbHBIM TTOKa3aTeIeM http://www.catalog.alledu.ru/predmet
AJITEBPAMYECKUE BBIPAXKEHU . /math/more2.html ;
7 MEHOrOWICHEL 23 1 http://www.mathnet.spb.ru/
Online Test Pad
AJITEBPAMYECKUE BBIPAXKEHU . https:// infourok.ru
8 ®opMyJIbl COKPAIIEHHOTO YMHOXKEHUS .Pa3oxeHne MHOrOWICHOB Ha 23 1
MHOXHUTCIIN
9 [ToBTOpEeHMEe, 06001IeHNE, cCCTeMaTH3allusl 3HAHUN 8 1
OBIIEE KOJIMYECTBO YACOB TIO ITPOT'PAMME 136 9 0




8 KJIACC

KommuectBo yacos

Ne DnekTpoHHBIE (ITU(POBHIC)
HaunMeHoBaHue pa3aesioB U TeM NPOTrPaMMBbl Kontp. | IlpakTud.
n/n Bceero obpa3oBaTenbHBIE PECYPCHI
paboTsl | paboTHI
AJI'EBPANYECKUE BBIPAXXEHI . https://m.edsoo.ru/
1 Anre6 pamyeCcKue Ap 06H. 30 1 http://fgos—matematl.c.ucoz.ru/;
http://school-collection.edu.ru/;
Crenenb ¢ HeIIBIM MOKa3aTeseM http://fcior.edu.ru/; www.math.ru;
5 UUCJIA U BIUMCJIEHU L. 99 ! https://www.1september.ru,
KBa/(paTHbIi KOPEHb https://resh.edu.ru/;
https://foxford.ruf/;
KBanparnsie ypaBHEHUS https://math-vpr.sdamgia.ru/;
VPABHEHUS 1 HEPABEHCTBA. http:/fschools.techno.
5 . 25 1 https://uchi.ru/;
Cucremsl ypaBHCHHH http://www.catalog.alledu.ru/predmet/
6 OYHKIMHU 19 1 math/more2.html ;
http://www.mathnet.spb.ru/
Online Test Pad
9 [ToBTOpenue, 0600IIEHNE, CUCTEeMATHU3AIIHs] 3HAHUHT 14 1 https:// infourok.ru
OBIIEE KOJIMYECTBO YACOB I10 ITIPOT'PAMME 136 6 0




9 KUIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrpoarieie  Hpakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
1 OYHKINU 25 1
) YPABHEHUA U HEPABEHCTBA. 15 1
KBagparusle HepaBeHCTBA
3 YPABHEHUA 1 HEPABEHCTBA. o5 1
VYpaBHEHMsI, HEpaBEHCTBA U UX CUCTEMBI
4 YMCJIOBBIE ITOCJIIEAOBATEJIBHOCTU 25 1
N ITPOI'PECCHH
5 AJITEBPAMYECKUE BBIPAXXEHU . 12 1
CreneHb ¢ pallMOHAJIBHBIM [T0OKA3aTEIEM
5 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 34 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0




IHOYPOUYHOE IVTAHUPOBAHHUE 7 KJIACC

KoaunuecTBo yacoB

Ne Jara
/i Tema YpoKka Beero Kowntp. IMpaxTuy. wiydenus DneKTpOHHBIC IIU(POBEIC
padoThI paboTHI 00pazoBaTeNbHBIE PECYPCHI
1 Cpasuenue npobei 1 https://m.edsoo.ru/
2 BelunciieHns ¢ paluoOHaIbHLIMU YHCIIAMH. 1 http://fgos-matematic.ucoz.ru/;
http://school-collection.edu.ru/;
3 Brrunciienus ¢ paiOHAIbHBIMU YHCIIAMMU. 1 http://fcior.edu.ru/;
www.math.ru;
4 Boruncnenus ¢ paiiuoHaaIbHbIMU YHCIIAMHU. 1 https:/Awww. 1september.ru,
5) CreneHb ¢ HaTypaJbHBIM [TOKA3aTEIEM 1 https://resh.edu.ru/;
https://foxford.ru/;
6 CreneHb ¢ HaTypaJbHBIM MTOKA3aTEIEeM 1 https://www.yaklass.ru/;
7 CrerneHb ¢ HaTYpaJbHBIM MIOKa3aTeIeM 1 https://math-vpr.sdamgia.ru/;
http://schools.techno.
8 3aiayu Ha IPOLICHTBHI. 1 https://uchi.ru/;
http://lwww.catalog.alledu.ru/pre
9 3ajiati Ha IPOLIHTEL. 1 dmet/math/more2.html ;
10 3ajga4u Ha IPOLICHTHI. 1 http://www.mathnet.spb.ru/
Online Test Pad
11 3a/ia4u Ha TPOLIEHTHI. 1 https:// infourok.ru
12 Pemenne ynpaxHeHwMi 110 T1aBe 1
13 KontponbHas pabora Nel o teme «J{pobu 1 mpoLeHTh» 1 1
14 3aBUCUMOCTHU U (OPMYJIBI 1 https://m.edsoo.ru/
http://fgos-matematic.ucoz.ru/;
15 3aBHCHMOCTH ¥ OPMYJIBI 1 http://schoolcollection.edu.ru/;
16 IIpsiMas 1 06paTHast IPONOPIHOHAIEHOCTS. 1 hitp://fcior.edu.ru/;
www.math.ru;
17 [Ipsimas u oOpaTHAs MPONOPIIUOHATEHOCTb. 1 https://www.1september.ru,
ttps://resh.edu.ru/;
18 [Ipsimast 1 oOpaTHas MPONOPIUOHATIBHOCTb. 1 hitps://foxford.ru/
19 [Ipsimast 1 0OpaTHasE NPOMOPLHUOHATIBHOCTb. 1 https://www.yaklass.ru/;
N https://math-vpr.sdamgia.ru/;
20 [Tporopumu. Penrenne 3a1a9 ¢ TOMOIIBIO MPOTIOPIIHH. 1 http://schools.techno.ru/tech/ind
21 [Tponopuuu. Pemenne 3aay ¢ MOMOIIBIO TPOMOPIIUA. 1 ex.html;
- https://uchi.ru/;
22 [Tponopuuu. Pemenue 3amayd ¢ mOMOIIBI0 TPOTOPIIHIA. 1 http://www.catalog.alledu.ru/pre




23 [Tponopuuu. PerieHre 3a1a4 ¢ MOMOIIBIO TPOMOPIIHIA. 1 dmet/math/more2.html ;
http://methmath.chat.ru/
24 [IponopuroHansHOE AenCHHUE. 1 http://www.mathnet.spb.ru/
25 I[IponopuHoHaNbHOE AeICHHUE. 1 Online Test Pad
poropH A https:// infourok.ru
26 Pemenue ynpakHeHuil 1o riase 1
27 K /p Ne2 no teme «IIpsimast u oOpaTHast mpOIMOPIIMOHATIBHOCTH 1
28 BykBenHas 3anuch CBOMCTB JEHCTBUIM HAJl YUCIAMH. 1 https://m.edsoo.ru/
29 [Ipeo6 6 o 1 http://fgos-matematic.ucoz.ru/;
pCOOPasOBAHNUC OYKBCHHBIX BHIPAKCHUH. http://school-collection.edu.ru/;
30 I[IpeoGpazoBanye OYKBEHHBIX BBIPAKCHUIA. 1 http://fcior.edu.ru/;
- www.math.ru;
31 [Ipeobpa3oBanre OYKBEHHBIX BBIPAKEHUH. 1 https://www. Lseptember.ru,
https://resh.edu.ru/;
32 PackpeiTe ckoOok 1 https.//foxford.ru/:
33 PackpsiTne ckoOOK 1 https://www.yaklass.ru/;
https://math-vpr.sdamgia.ru/;
34 PackpeiTe ckoOok 1 https://uchi.ru/:
35 [puBeneHre MOAOOHBIX ClIaraeMbIX. 1 http://www.catalog.alledu.ru/pre
dmet/math/more2.html ;
36 HpI/IBeHeHI/Ie HOHO6HI)IX cJlaracMabIX. 1 http//wwwmathnetspbru/
37 [IpuBeneHne MOIOOHBIX CIaraeMbIX. 1 Online Test Pad
https:// infourok.ru
38 Pemenne ynpaxxaeHuit 1o riaBe 1
39 KonrtponsHas pabora Ne3 o teme «BBenenue B anredpy» 1
40 Anrebpanueckuii crocod penieHus 3aaau. 1 https://m.edsoo.ru/
- http://fgos-matematic.ucoz.ru/;
41 Anrebpanyeckuii crocod pereHus 3aiay. 1 http://school-collection.edu.ru/:
42 Anredpandecknii cnocod pemeHus 3aaay. 1 http://fcior.edu.ru/;
www.math.ru;
43 Kopun ypaBHenus. 1 https://www.1september.ru,
https://resh.edu.ru/;
44 Kopru ypasHeHus. 1 https://foxford.ru/;
45 Pemenue ypaBHeHumit 1 https://www.yaklass.ru/;
- https://math-vpr.sdamgia.ru/;
46 Peuienue ypasHenui 1 http://schools.techno.ru/tech/ind
47 Perenue ypaBHeHui 1 exhiml;
. https://uchi.ru/;
48 Peurenue ypaBHeHuit 1 http://www.catalog.alledu.ru/pre




49 JluneliHoe ypaBHEHHE, COIEPIKAIIee 3HAK MOIYJISI 1 dmet/math/more2.html ;
. http://methmath.chat.ru/index.ht
50 Pemrenue 3amau ¢ moMoIIp0 YpaBHEHHMA 1 mi:
51 Pentenue 3aa4 ¢ TIOMOIIBIO ypaBHEHHiA 1 http://www.mathnet.spb.ru/
Online Test Pad
52 Pemenue 3axa4d ¢ moMoIbO ypaBHEHUI 1 https:// infourok.ru
53 Pemenue 3a1au ¢ moMoIIbI0 YpaBHEHHMA 1
54 Pemenue 3a1a4 ¢ noMoILIbI0 ypaBHEHUN 1
55 Kontposbnas padota No4 o TemMe «YpaBHEHUS» 1
56 MHOX€ECTBO TOYEK Ha KOOPAUHATHON IIPSAMOM. 1
57 MHO€eCTBO TOYEK Ha KOOPAMHATHOM IIPSIMOIA. 1 https:/m.edsoo.ru/
http://fgos-matematic.ucoz.ru/;
58 Paccrosinue Mexay 1ByMsl TOUKaMH KOOPJAMHATHON NIPSAMOW 1 http://school-collection.edu.ru/;
., . http://fcior.edu.ru/;
59 Paccrosinre Mex 1y TOUYKaMu KOOPAMHATHOM MPSMOii 1 www.math.ru;
60 MHokecTBa TOUEK HA KOOPIMHATHOM IIJIOCKOCTH 1 https://www.1september.ru,
N https://resh.edu.ru/,
61 MHoxecTBa TOYEK Ha KOOPJAUHATHON MIIOCKOCTH 1 https://foxford.ru/:
62 MHOKeCTBA TOYEK Ha KOOPAMHATHON INIOCKOCTH 1 https://www.yaklass.ru/;
https://math-vpr.sdamgia.ru/;
63 I'paduxu 1 http://schools.techno.ru/tech/ind
ex.html;
64 T'pagpuxu. 1 https://uchi.ru/;
65 I'padukn. 1 http://www.catalog.alledu.ru/pre
66 . 1 dmet/math/more2.html ;
Eé HeCKoNbKO BaHbIX rpauKos http://methmath.chat.ru/index.ht
67 Emé Heckonbko BasKHBIX TpaMKOB 1 ml;
; http://www.mathnet.spb.ru/
68 Emé Heckonbko BayKHBIX TpadUKOB 1 Online Test Pad
69 'paduKu BOKpYT HAC 1 https:// infourok.ru
70 I'paduxu Bokpyr Hac 1
71 I'paduku 3aBUCHMMOCTEH, 3a/1aHHBIX PABEHCTBAMHU C MOJYJISIMU 1
72 KonrtponsHas pabora Ne5 no teme «KoopauHatsl U rpapuxm» 1
73 [Ipou3BeneHNne 1 YaCTHOE CTEIEHEH. 1 https://m.eds00.ru/
74 [pousBeIcCHHE ¥ YACTHOE CTETICHEIA. 1 http://fgos-matematic.ucoz.ru/;




75 [Tpou3sBeicHNE ¥ YACTHOE CTEIICHEH. 1 http://school-collection.edu.ru/;
http://www.math.ru;
76 CreneHb cTeneHu, MPOU3BEACHUS U IpodH 1 https://www. 1september.ru,
77 CreneHpb CTENEHH, IPOU3BEICHUSI U IPOOH 1 https://resh.edu.ru/;
p A P https://foxford.ru/;
78 CreneHb CTEICHU, IPOU3BEICHUS U IPOOH 1 https://www.yaklass.ru/;
. https://uchi.ru/;
79 CBOIiCTBA CTETICHHU C HATYPaJIbHBIM ITOKA3aTEIEM 1 http:/Awww.catalog.alledu.ru/pre
80 Pemenue ynpaxHeHuit 1o riase 1 dmet/math/more2.html ;
http://www.mathnet.spb.ru/
81 Pelenune yrnpaxHeHHIA 110 TIaBe 1 Online Test Pad
https:// infourok.ru
82 K/p Ne6 o Teme « CBolicTBa CTENIEHU C HATYPAJIbHBIM ITOKa3aTeIEeM»» 1
83 OHOWIEHBI 1 MHOTOWIEHEI 1 https://m.edsoo.ru/
84 OXHOWICHBI 1 MHOTO'WICHbI 1 http://fgos-matematic.ucoz.ru/;
85 CI10’keHY€E U BBIYUTAaHUE MHOTOYJIEHOB 1
http://school-collection.edu.ru/;
86 CnoyxeHue U BEIUMTAHUE MHOTOWICHOB 1
87 CnoskeHue ¥ BBIUUTaHUE MHOTOUYJIEHOB 1 http://fcior.edu.ru/;
88 YMHOXEHUE 0JTHOWICHA Ha MHOTOUJICH 1 www.math.ru:
89 VMHOXKEHHE OJHOUYIEHA HA MHOTOWIEH 1
https://www.1september.ru,
90 YMHOXK€EHME OHOYIIEHA HA MHOTOYIEH 1
91 VMHOXKeHIEe MHOTOWIEHa Ha MHOTOYJIEH 1 https://resh.edu.ru/;
92 YMHOk€EHHE MHOTOWIEHA Ha MHOIOYJIEH 1 https://foxford.ru/;
93 VMHOXKeHIEe MHOTOWIEHa Ha MHOTOYJIEH 1 https://www. yaklass.ru/-
94 YMHOk€EHHE MHOTOWIEHA Ha MHOIOYJIEH 1
http://schools.techno.ru/tech/ind
95 @dopMmyJibel KBajipaTa CyMMBI U KBaJlpaTa pa3HOCTH. 1 ex.html:
96 ®opmyITbl KBaJIpaTa CyMMBI M KBaJIpaTta Pa3HOCTH. 1 .
https://uchi.ru/;
97 @dopMmyJibel KBajipaTa CyMMBI U KBaJlpaTa pa3HOCTH. 1
98 Ky0 cyMMBI ¥ Ky0O pa3HOCTH ABYX BBEIPAKECHUMN 1 http://www.catalog.alledu.ru/pre
yoey yop By p dmet/math/more2.html /;
99 Pemrenue 3a1ayu ¢ TOMOLIBIO YPaBHEHUM. 1



https://m.edsoo.ru/
http://fgos-matematic.ucoz.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.math.ru/
https://www.1september.ru/
https://resh.edu.ru/
https://foxford.ru/
https://www.yaklass.ru/
http://schools.techno.ru/tech/index.html
http://schools.techno.ru/tech/index.html
https://uchi.ru/
http://www.catalog.alledu.ru/predmet/math/more2.html%20/
http://www.catalog.alledu.ru/predmet/math/more2.html%20/

100 Pemenue 3a1a4 ¢ NOMOIIbIO YPaBHEHUIL. 1 http://www.mathnet.spb.ru/
101 Pemenue 3amayu ¢ moMOIIbI0 YpaBHEHUH. 1 Online Test Pad
102 Pemenwue 3a1a4 ¢ MOMOIIBI0 ypaBHEHUH. 1 )
. https:// infourok.ru
103 Pemienue 3a1a4 ¢ MOMOIIBIO YPaBHEHUH. 1
104 JleneHue ¢ ocTaTKOM 1
105 Konrtponsnas padora Ne7 o reme « MHOTOYJICHBI» 1
106 Pa3noxxeHre MHOTOUIEHA HA MHOKUTEIH 1 https://m.edsoo.ru/
107 BriHecenune 00111ero MHOKHUTENS 32 CKOOKU 1 hitp://faos-matematic.ucoz.ru/:
108 BriHecenue 001ero MHOXUTENA 3a CKOOKHU 1 )
http://school-collection.edu.ru/;
109 Crioco6 rpynnupoBKH 1
110 Cr10co6 rpyIIHPOBKH 1 http://fcior.edu.ru/;
111 Crnioco0 rpynnupoBKu 1 www.math.ru;
112 Croco6 rpymmuposKy 1 https://www.1september.ru,
113 dopmyiia pa3HOCTH KBaJpaTOB. 1
https://resh.edu.ru/;
114 dopMyna pa3HOCTU KBaJpaTOB. 1 e
115 ®dopmysia pa3HOCTH KBaJpaToB. 1 https://foxford.ru/;
116 dopmyiia pa3HOCTH KBaJpaTOB. 1 hitps://www.yaklass.ru/:
117 @®opMyIibl pa3HOCTH U CYMMBI KyOOB 1 )
http://schools.techno.ru/tech/ind
118 DopMyIIbl Pa3HOCTH U CYMMBI KyOOB 1 ex.html:
119 @DopMyITBl pa3HOCTU U CYMMBI KyOOB 1 .
OPMYJIbI pastoc Yy yo https://uchi.ru/;
120 Pa3noxxeHre Ha MHOXUTENHU C MPUMEHEHHEM HECKOJIBKUX CITIOCOOOB. 1
121 P 6 1 http://www.catalog.alledu.ru/pre
a3J7I0’)KEHUE Ha MHOXKUTENH C TPUMEHEHUEM HECKOJIBKHX CIIOCOOO0B. dmet/math/more2.html /-
122 Paznosxenre Ha MHOXKHUTENN ¢ TPUMEHEHUEM HECKOJIBKUX CIIOCOOOB. 1
http://methmath.chat.ru/index.ht
123 Pa3noxeHre Ha MHOXUTENU C MPUMEHEHNEM HECKOJIBKUX CIIOCOOOB. 1 ml:
124 Pemrenne ypaBHeHUI ¢ TOMOIIBIO Pa3JIOKEHUS HA MHOXKHUTEIH 1
http://www.mathnet.spb.ru/
125 Pemenne ypaBHEHMI ¢ TOMOIIBIO Pa3JI0KEHUS HA MHOXKUTENIN 1



http://www.mathnet.spb.ru/
https://m.edsoo.ru/
http://fgos-matematic.ucoz.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.math.ru/
https://www.1september.ru/
https://resh.edu.ru/
https://foxford.ru/
https://www.yaklass.ru/
http://schools.techno.ru/tech/index.html
http://schools.techno.ru/tech/index.html
https://uchi.ru/
http://www.catalog.alledu.ru/predmet/math/more2.html%20/
http://www.catalog.alledu.ru/predmet/math/more2.html%20/
http://methmath.chat.ru/index.html
http://methmath.chat.ru/index.html
http://www.mathnet.spb.ru/

126 Pemienue ypaBHEHUIA C TOMOIIBIO PA3I0KEHHS HA MHOKUTEIH 1 Online Test Pad
127 Pemenue ynpaxneHuit 1o riiase 1 https:// infourok.ru
128 K/p Ne 8 mo Teme «PaznoskeHre MHOTOWJICHOB HA MHOYKHTEIIH 1 1
129 [ToBTOpenue u 0606IeHHE. BhipaskeHUs ¢ IepeMeHHBIMU 1 https://m.edsoo.ru/
http://fgos-matematic.ucoz.ru/;
130 IToBropenue u o600mmenHue. CTeneHb ¢ HaTypalbHbIM [TOKa3aTeIeM 1 http://school-collection.edu.ru/;
[TosTopenue u 00061eHne. OQHOUWIEHB 1 MHOTOWIEHBL. TOXKIECTBEHHBIE www.math.ru;
131 . 1 https://www.1september.ru,
npe06pa303aHHsI aﬂre6panqecxnx BbIPAXKCHUU https://resh.edu.ru/;
132 [ToBropenue u 0600meHne. POPMYIIBI COKPAIIEHHOIO YMHOKEHHS 1 https://foxford.ru/;
https://www.yaklass.ru/;
133 Hrorosas KoHTpoOJIbHAsT paboTa 1 1 https://uchi.ru/;
http://www.catalog.alledu.ru/pre
134 [ToBTOpenue u o6od6menre. KoopauHatel u rpaduky. 1 dmet/math/more2.htm! -
135 [ToBTOpeHMe u 006001IeHNE. Y paBHEHUS 1 http://www.mathnet.spb.ru/
Online Test Pad
https:// infourok.ru
136 [ToBTOpeHue u 0600mEeHue. Pemenue 3amaq 1
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




8 KJIACC

KoaunuecTBo yacoB

No Jara DJIeKTpOHHBIE U(POBHIC
n/n Tema ypoka Beero Komp. Tpaxrird. u3ydeHusi = 00pa3OBaTEIbHBIC PECYPCHI
paboTeI paboThI
1 Uro Takoe anredpanueckas 1poob 1 https://m.edso0.ru/
2 UYro Takoe anredpanveckas 1poob 1 http://faos-
3 Uro Takoe anredpanyeckas qpoob 1 matematic.ucoz.ru/;
4 OCHOBHOE CBOMCTBO JApOOH 1 http://school-
5 OCHOBHOE CBOICTBO pO6OH 1 collection.edu.ru/;
6 OCHOBHOE CBOMCTBO JApOOH 1 http://fcior.edu.ru/:
7 CrnoxeHne U BIYUTaHHE areOpandecKux Apooeit 1
www.math.ru;
8 CrnosxeHue U BBIYUTaHHUE aNredpandeckux apooeit 1
o https://www.1september.ru,
9 CrnoxeHne U BIYUTaHHE areOpandecKux Apooeit 1
10 CrnoxeHue U BlYUTaHHE areOpanyeckux Apooeit 1 https://resh.edu.ru/;
11 CrnoxeHue U BIYUTaHHE areOpandeckux Apooeit 1 https://foxford.ru/:
12 YMHOKEHUE U JIeJIeHne alnredpandeckux apooeit 1
N https://www.yaklass.ru/;

13 YMHOKEHUE U JIeJIeHHe anredpandeckux apooeit 1
14 IIpeo6pa3zoBaHye BLIPAKEHUIT, COlepKaALIUX anredpandecKue Apoou 1 https://math-vpr.sdamgia.ru/;
15 [TpeoOpa3oBaHue BbIpaXEHUH, COAEPIKAIIMX alredpandeckue 1poou 1 http://schools.techno.ru/tech/i
16 [Ipeobpa3zoBanue BeIpaX€HUN, COEPKAIIMX aaredOpandeckue Jpoou 1 ndex.himl;
17 [IpeobpazoBanue BeIpaXKEHUA, COAEPIKALIMX aNredpandeckue 1poou 1 https://uchi.ru/;
18 Crenens C 1eNbIM TOKa3aTelieM 1 htto:/Awww.catalog.alledu.ru/
19 CreneHs C 1eNIbIM TTOKa3aTelieM 1 predmet/math/more2.html /;
20 Cremenp ¢ 1eTbIM ToKa3aTenemM 1 http://methmath.chat.ru/index
21 CBoiiCcTBa CTENEHU C LI€JIBIM NTOKa3aTelleM 1 :html;
22 CBOJICTBA CTEIIEHHU C IEJIBIM ITOKA3aTEIEM 1 http://www.mathnet.spb.ru/



https://m.edsoo.ru/
http://fgos-matematic.ucoz.ru/
http://fgos-matematic.ucoz.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.math.ru/
https://www.1september.ru/
https://resh.edu.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://math-vpr.sdamgia.ru/
http://schools.techno.ru/tech/index.html
http://schools.techno.ru/tech/index.html
https://uchi.ru/
http://www.catalog.alledu.ru/predmet/math/more2.html%20/
http://www.catalog.alledu.ru/predmet/math/more2.html%20/
http://methmath.chat.ru/index.html
http://methmath.chat.ru/index.html
http://www.mathnet.spb.ru/

23

CBOMCTBa CTCIICHH C I CJIBIM I10KA3aTCIIEM

Online Test Pad

1
24 CBOICTBA CTEIIEHHU C LEJIBIM ITOKA3aTEIEM 1
25 Penienre ypaBHeHUH U 337124 1 https:// infourok.ru
26 Pemenue ypaBHenuii u 3agau 1
27 Pemenue ypaBHeHUH U 337124 1
28 Pemenue ypaBHeHuii u 3agau 1
29 Pemenue ypaBHeHUH U 337124 1
30 KonTtponbsHast padora Ne 1 o teme «Anredpandeckue Apoou» 1
31 3agava 0 HAXO0XKJIECHUM CTOPOHBI KBajpaTa 1
32 3aja4a 0 HaX0XKJEHUU CTOPOHBI KBapara 1 https://m.eds00.ru/
33 UppalnoHanbHble 4ucia 1 http://fgos-
matematic.ucoz.ru/;
34 HppanuonansHsle ynciia 1 http://school-
collection.edu.ru/;
35 Teopema Ilngaropa 1 http://fcior.edu.ru/:
36 Teopema [Iudaropa 1 www.math.ru;
N https://www.1september.ru,
37 KBagpatHblii KOpeHb 1 https://resh.edu.ru/;
38 KBajipaTHbIit KOpeHb 1 https://foxford.ru/;
https://www.yaklass.ru/;
39 I'paduxk 3aBuCHMOCTH y= 1 https://math-vpr.sdamgia.ru/;
_ http://schools.techno.ru/tech/i
40 I'paduk 3aBUCHUMOCTH Y 1 ndex.html:
41 CBolicTBa KBaJIpaTHBIX KOPHEH 1 https://uchi.ru/;
. . http://www.catalog.alledu.ru/
42 CBolicTBa KBaJpaTHBIX KOPHEH 1 predmet/math/more2.htm| :
43 CBoiicTBa KBaJIpaTHBIX KOPHEH 1 hk:;[ﬂ{/ methmath.chat.ru/index
.html;
44 [IpeobpazoBanue BEIpaKEHUA, COAECPIKALIMX KBAJApaTHbIE KOPHU 1 http://Awww.mathnet.spb.ru/
N Online Test Pad
45 [TpeoOpazoBaHue BbIpaKeHHM, COlepKalINX KBaIpaTHbIE KOPHU 1 https:// infourok.ru
46 [IpeobpazoBanue BeIpaKEHUA, COAEPIKAIMX KBAJApaTHbIE KOPHU 1
47 [TpeoOpa3zoBaHue BbIpaKeHHM, ColepKalIuX KBaIpaTHbIE KOPHU 1
48 [IpeobpazoBanue BeIpaKEHHA, COAEPIKALINX KBAAPAaTHbIE KOPHU 1




49

KybOuueckuii kopeHb

1

50 KyOuueckunii KopeHb 1

o1 KybOuueckuii kopeHb 1

52 KonTtponsnas padora Ne2 o teme "KBagpaTasie kopHH" 1

53 Kakue ypaBHEeHUS HA3bIBAIOTCS KBaIPATHBIMHU 1

o4 Kakue ypaBHeHUs Ha3bIBAIOTCS KBAAPATHBIMU 1

55 ®dopMyia KOpHEH KBaIpaTHOTO YPaBHECHHUSI 1

56 dopMysa KOpHEHW KBaIpaTHOIO YPaBHEHHUS 1 https://m.eds00.ru/

57 dopmyJia KOpHEH KBAJAPaTHOTO YPaBHEHHUS 1 http://fgos-
matematic.ucoz.ru/;

58 dopmyIia KOpHEN KBAaJPaTHOIO YPaBHEHUS 1 http://school-

o collection.edu.ru/;

59 Bropas ¢opmyna kopHelt KBagpaTHOTO YpaBHEHUS 1 http://fcior edu.ru/:

60 Bropas ¢popmyrna KopHel KBaApaTHOTO YpaBHEHUS 1 www.math.ru;
https://www.1september.ru,

61 bukBanpaTHbie ypaBHEHUS 1 https://resh.edu.ru/;

62 BukBagpaTHble ypaBHEHUs 1 https://foxford.ru/;
https://www.yaklass.ru/;

63 Pemrenne 3agau 1 https://mathvpr.sdamgia.ru/;

64 Permene 3anau 1 http://schools.techno.ru/tech/i

& ndex.html;

65 Pemenue 3agau 1 https://uchi.ru/;
http://www.catalog.alledu.ru/

66 Pemrenne 3anaq 1 predmet/math/more2.html ;

67 Hemnonrbie KBaspaTHbIe ypaBHEHUS 1 hht;[p:{/ methmath.chat.ru/index
.html;

68 HemnosHble KBagpaTHbIE ypaBHEHUS 1 http://www.mathnet.spb.ru/
Online Test Pad

69 HemnonHble KBaipaTHBIC YpaBHEHUS 1 https:/ infourok.ru

70 HenonHble kBagpaTHbIE ypaBHEHUS 1

71 Teopema Buera 1

72 Teopema Buera 1

73 Teopema Buera 1

74 Teopema Buera 1




75

PaznoxxeHue kBaspaTHOro TpEXUIeHAa HA MHOXKHUTEIN

1
76 Paznoxxenue kBaapaTHOTO TpEXUICHA HA MHOKUTEITH 1
7 Pa3znosxeHne KBagpaTHOro TpEXUieHa Ha MHOKUATEIIN 1
78 KonTtponbnast padora Ne 3 o teme «KBaapaTHble ypaBHEHUS» 1
79 JluneliHoe ypaBHEHHE C IBYMs IIEPEMEHHBIMHU. 1
80 JluneliHOE ypaBHEHHUE C ABYMs IIEPEMEHHBIMH. 1
81 I'paduk muHEHHOTO YpaBHEHHS C IBYMsI IIEPEMEHHBIMU 1
82 I'paduk muHEHHOTO ypaBHEHHUS C ABYMS IEPEMCHHBIMU 1 https://m.edsoo.ru/
83 VpasHeHue npsmoi Buga y = kX + b 1 http://fgos-
. matematic.ucoz.ru/;
84 VYpaBHeHue npsimMoii Buza y = KX + b 1 http://school-
o collection.edu.ru/;
= + 1
85 VYpaBHeHue npsiMoii Buga y = KX + b 1 hitp:/ffcior.edu.ru/-
86 VYpaBHenue npsimoi Buga y = kx + b 1 www.math.ru;
87 N 6 1 https://www.1september.ru,
Cucrembl ypaBHeHUil. Perienue cuctem criocoOoM CII0KeHUs https://resh.edu.ru/:
88 CucreMbl ypaBHEHUA. PellleHre cucTeM crocoboM CII0KEHUS 1 https://foxford.ru/;
5 https://www.yaklass.ru/;
89 CucreMsl YpaBHCHHU. Petttenne cucteM crmocoOoM CIIOXKEHUS 1 https://math-vpr,sdamgia,ru/;
90 Cucremsl ypaBHeHUi. Pemenue cuctem cnocoOoM ClI0KeHUs 1 Egts):(/ﬁm(l).ols.techno.ru/ techi
91 Pemenue cucreM ypaBHeHU# cnocoOOM MOJCTAHOBKH 1 https://uchi.ru/;
92 N 1 http://www.catalog.alledu.ru/
Pemenue cucreM ypaBHEeHUH ciocoOOM MOJCTAHOBKH predmet/math/more2.html :
93 Pelenue cucteM ypaBHEHHH CIOCOOOM TOICTAHOBKH 1 hht:[fp3|// methmath.chat.ru/index
.html;
94 Pemenue cucrem ypaBHEHUH c1OCOOOM MOJACTAHOBKU 1 http://www.mathnet.spb.ru/
N Online Test Pad
95 Pemenne 3a1a4 ¢ TOMOIIBIO CUCTEM YPaBHEHUI 1 https:// infourok.ru
96 Pemienne 3agau ¢ nOMOIBbIO CUCTEM YPaBHEHUI 1
97 Pemenue 3aga4 ¢ mOMOIIBIO CUCTEM YPABHEHHI 1
98 Pemienne 3aga4u ¢ nOMOIBbIO CUCTEM YPaBHEHUI 1
99 3aaun Ha KOOPJMHATHOM TUIOCKOCTH 1
100 3ajaun Ha KOOPJAUHATHOMN MIIOCKOCTH 1




101

3aauu Ha KOOPJAMHATHOM IIOCKOCTH

1
102 3ajaun Ha KOOPAUHATHON TIJIOCKOCTH 1
103 KonTtponsnas padora Ne 4 mo teme «CUCTeMbl ypaBHEHHUI 1
104 Urenue rpapukoB 1
105 Yrenne rpapukos 1 https://m.edsoo.ru/
106 Yrenue rpadukos 1 http://fgos-
matematic.ucoz.ru/;
107 Yro Takoe QyHKIUS 1 http://school-
collection.edu.ru/;
108 | Yo raxoe dpynkuus 1 http://fcior.edu.ru/:
109 Yro Takoe pyHKIUA 1 www.math.ru;
https://www.1september.ru,
110 I'paduk pynximm 1 https://resh.edu.ru/;
111 I'paduk PpyHKIMH 1 https://foxford.ru/;
https://www.yaklass.ru/;
112 I'padux pyHKIIH 1 https://math-vpr.sdamgia.ru/;
N N http://schools.techno.ru/tech/i
113 CaoiicTBa (hyHKIUH 1 ndex.html:
114 CgoiicTBa (yHKIMIA 1 https://uchi.ru/;
N http://www.catalog.alledu.ru/
115 Jluneiinas QyHKuus 1 predmet/math/more2.html ;
116 Jluneiinas GyHKIms 1 http://methmath.chat.ru/index
.html;
117 JInnelinas QpyHKuus 1 http://www.mathnet.spb.ru/
o Online Test Pad
118 Temeias GyHKImA 1 https:// infourok.ru
119 Oynkims y = K/X u ee rpapuk 1
120 GOyukuus y = K/X u ee rpaduk 1
121 Oynkims y = K/X u ee rpapuk 1
122 KonTtponbHas padora Ne 5 mo reme «DyHKIHI» 1
123 [ToBTopenune. ToxaecTBEHHBIE MPEOOPa30BaAHUS ANTreOpandIeCKUXIpooOeit 1 https://m.eds00.ru/
IToBTopenue. ToxaecTBeHHBIE IPE0OPA30BaHUS PALIOHATBHBIX http://fgos-
124 . 1 matematic.ucoz.ru/;
BRIDAKCHUN http://school-
125 IToBTrOopenue. KBagparasie KOpHU 1 collection.edu.ru/;




126 [ToBTOpenue. KBaapaTHblie ypaBHEHUS 1
127 [ToBTOpenue. Pemenne 1poOHO-pallMOHATILHBIX YPAaBHEHUH. 1
128 [ToBTropenue. Perenne cucrem ypaBHEHHMA 1
129 Pemenue cucrem ypaBHEHUI 1
130 [ToBTOopenue. OyHKIMH 1
131 [ToBTOopenue.®ynkunu 1
132 [ToBTOpenue. Pemenne TeKCTOBBIX 3a/1a4 1
133 Hrorosast KoHTpoOJIbHAS paboTa 1
134 [ToBTOpeHue n 0600IIeHEe. PelieHne TeKCTOBBIX 3a1a4 pa3InYHbIMU 1
crocobamu
135 [ToBTOpenue. Pemenne 3aaa4 U3 peaabHOM )KU3HU 1
136 [ToBTOpeHue u 0600meHne. Pemenue 3a1a4 u3 pealbHOW KU3HH 1
OBUIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 136

http://fcior.edu.ru/;
ww.math.ru;
https://www.1september.ru,
ttps://resh.edu.ru/;
https://foxford.ru/;
https://www.yaklass.ru/;
https://math-vpr.sdamgia.ru/;
http://schools.techno.ru/tech/i
ndex.html;

https://uchi.ru/;
http://www.catalog.alledu.ru/
predmet/math/more2.html ;
http://methmath.chat.ru/index
.html;
http://www.mathnet.spb.ru/
Online Test Pad

https:// infourok.ru




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI VIS YYEHUKA

1. Hopodees I'. B. Anrebpa, 7, 8, 9 ki1.: yaeOHUK JJ1s1 00111€00pa30BaTEIbHBIX
yupexaenuii / I'. B. Jlopodees, C. b. CyBopona, E. A. bynumoBuy u n1p. — M.:
[Ipocsemenne, 2015-2023.

2. EBcradnena JI. I1. Anrebpa, 7,8,9 ki.: nunaktudeckue marepuanst/ JI. I1.
Escradnesa, A. [1. Kapn. — M.: Ilpocsemenne, 2015-2023.

3. Ky3nenona JI. B. Anrebpa, 7,8,9 ki.: tTematnueckue tectsl /J1. B. Ky3nernona, C.
C. Mumnaesa, JI. O. PocnoBa u np. — M.: IIpocsemienue, 2017-2022.

4. Munaesa C. C. Anre6pa, 7,8,9 ki.: pabouas terpans / C. C. Munaesa, JI. O.
Pocnosa. — M.: [IpocBemenue,2017-2022 .

METOJUYECKHUE MATEPHUAJIBI /151 YYUTEJSA

1. Hopodees I'. B. Anredpa, 7 xn.: kaura 118 yuurens / I'. B. lopoge—es, C. C.
Munaesa, C. b. CyBopoBa. — M.: [IpocBemenue, 2015-2023.

2. lopodeen I'. B. Anre6pa, 8 KiI.: yaeOHUK JiJ1s1 00111€00pa30BaTe b "HBIX
yupexaennii / I'. B. [lopodees, C. b. CyBoposa, E. A. Bynumosuy u ap. — M.:
[IpocBemenne, 2015-2023.

3. Hopodeen I'. B. Anre6pa, 7 Ki1.: ydeOHUK JIJ1s1 00111€00pa30BaTe b "HBIX
yupexaenuit / I'. B. lopogees, C. b. CyBoposa, E. A. bynumoBuy u 1p. — M.:
[Tpocsemenne, 2015-2023.

4. lopodees I'. B. Anre6pa, 9 ki.: yueOHUK 111 00111€00pa3oBaTeIbHbIX
yupexaennii / I'. B. Jlopodees, C. b. CyBoposa, E. A. Bynumosuy u ap. — M.:
[Ipocsemenne, 2015-2023.

5. EBcradnena JI. I1. Anrebpa, 7 xi.: nunaktudeckue matepuansy/ JI. I1.
EBcradnena, A. I1. Kapn. — M.: [Ipocsemenue, 2015-2023.

6. EBcradbena JI. I1. Anre6pa, 8 ki1.: nunaktudeckue matepuanst / JI. I1.
EBcradnena, A. I1. Kapn. — M.: [Ipocsenienue, 2015-2023.

7. EBctadnena JI. I1. Anrebpa, 9xi.: auaaktuueckue marepuaist/ JI. I1.
EBcradnena, A. I1. Kapn. — M.: [Ipocsenienue, 2015-2023.

8. Kysnemnosa JI. B. Anre6pa, 7—9 xi1.: kouTpoasHbie padotsl/ JI. B. Ky3nerona,
C. C. Mumnaesa, JI. O. Pocnoa. — M.: IIpocBemenue, 2015-2023.

9. Ky3nenona JI. B. Anrebpa, 7 xi.: remarudeckue tectol /JI. B. Kysnernosa, C. C.
Mumnaega, JI. O. PociioBa u np. — M.: IIpoceemienue, 2017-2022.

10. Ky3nenosa JI. B. Anre6pa, 8 ki.: rematuueckue Tectsl /J1. B. Ky3nernona, C. C.
Mumnaega, JI. O. PocioBa u np. — M.: IIpoceemenue, 2017-2022.

11. Ky3uenona JI. B. Anre6pa, 9 ki.: rematuueckue tectel. [MA/ JI. B. Ky3nenona,
C. C. Munaesa, JI. O. PocnoBa u np. — M.: IIpocsemenue,2017-2022 .



12. MunaeBa C. C. Anrebpa, 7 xi1.: padbouas terpaaps / C. C. Munaesa, JI. O.
Pocnosa. — M.: [IpocBemenue,2017-2022 .

13. Munaesa C. C. Anre6pa, 8 10T.: pabouas tetpaab, B 2 4./ C. C. Munaesa, JI. O.
PocnoBa. — M.: [Ipocsemenue,2017-2022 .

14. Munaesa C. C. Anrebpa, 9 ki.: pabouas tetpanp, B 2 4./ C. C. Munaesa, JI. O.
Pocnosa. — M.: [Ipocsemenue, 2017-2022.

15. Cysoposa C. b. Anre6pa, 8 xi.: kaura ans yuurensi / C. b. CyBoposa, E. A.
bynumosuuy, JI. B. Ky3nenoa u ap. — M.: [Ipocsemienue, 2017-2022.

16. Cysoposa C. b. Anre6pa, 9 xi1.: kaura nns yuurens / C. b. CyBoposa, E. A.
bynumosny, JI. B. Ky3uenoa u ap. — M.: IIpocsemenne,2017-2022 .

LIUPPOBBIE OBPA3OBATEJILHBIE PECYPCBHI U PECYPChI CETU UHTEPHET
https://m.edsoo.ru/

http://fgos-matematic.ucoz.ru/;

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

http://fcior.edu.ru/; www.math.ru;

https://www.1september.ru,

https://resh.edu.ru/;

https://foxford.ru/;

https://www.yaklass.ru/;

https://math-vpr.sdamgia.ru/; http://schools.techno.ru/tech/index.html;
https://uchi.ru/;
http://www.catalog.alledu.ru/predmet/math/more2.html ;
http://methmath.chat.ru/index.html;

http://www.mathnet.spb.ru/

Online Test Pad

https:// infourok.ru






