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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISE€TCS OJHUM M3 OMNOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHA O0ECIEYMBACT U3YYCHHUE JPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAay4YHOI'O, TaK W TYMAaHMTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
MpPOJOKEHUS O00pa3oBaHWs W I TOBCEJHEBHOW KW3HU. PazButue vy
OOy4JaromMXcsi HAy4YHbIX MPEACTABICHUN O TPOUCXOXKIECHUHU U CYIIHOCTH
anredpanuecknux aoOCTpakiuii, croco0e OTpakeHHs MaTeMaTHYeCKOW HayKou
SBJICHMMA W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pPOJIM MATEMaTUYECKOTO
MOJE/IIMPOBAaHUS B HAYYHOM [IO3HAHMM M B TMPAKTHUKE CIOCOOCTBYET
(bOpMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHUSI U KAYECTB MBIIUICHUS, HEOOXOAUMBIX
JUIs aJanTaldd B COBPEMEHHOM IudpoBoM obmectBe. M3yduenue anreOpsl
o0ecrieunBaeT  pa3BUTHE yMEHUS  HaOIOAaTh, CpaBHUBAaTh, HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBaTh CBOU JACHCTBUS, BBIBOABI, (POPMYIHPOBATH
yTBepkeHus. OcBoeHHEe Kypca anreOpbl 00eCHeurBaeT Pa3BUTHE JIOTUYECKOTO
MBILUIEHUST OOYYarOIIMXCs: OHM MCIONb3YIOT JEAYKTHUBHBIE U WHAYKTUBHbBIE
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenue anrebpe MpeanojaracT 3HAYUTEIBHBIM 00BEM CaMOCTOSTEIbHOU
NEeATEIbHOCTH O0YyYalolUXCs, MO3TOMY CaMOCTOATENbHOE pEIICHUuE 3aaad
00y4aroLUMUCS SBJSIETCS pealin3aluen AesiTeIbHOCTHOTO MPUHIUIA O0yYEeHHUS.

B ctpykrype mnporpammsl y4eOHOro Kypca «Amnrebpa» yriyO0iaéHHOTO
U3Y4EHUS OCHOBHOE MECTO 3aHMMAIOT COJEPKAaTEIbHO-METOJAMYECKUE JIMHUU:
«Uucna u  BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPaBHEHHUS U
HepaBeHCTBa», «DyHkium». Kaxnas U3 3TUX coaepKaTelbHO-METOIMYECKHX
JVMHUHA pa3BUBAETCs Ha MPOTSHDKEHUU TPEX JIET U3yUEHUsl Kypca, B3auMOJIEHCTBYsI C
IpYyTMMH €ro JUHMSAMH. B Xone u3ydyeHHs Kypca OOydyaroluMCsl MPUXOAUTCS
JIOTUYECKU PACCYKJATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B cBs3n
C 3TUM B MPOTpaMMy Y4eOHOTro Kypca «Ayredpa» BKIIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTUYECKOIO
oOpa3oBaHMsi U  CIOCOOCTBYIOIIME  OBJIAJEHUIO  OOYYalOUIUMHUCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTU4eCKOro s3blka. CopepKaTeabHOM W CTPYKTYpHOU
OCOOEHHOCTBIO Y4eOHOro Kypca «AJredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Conmepxxanue nuHUM «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM IS
JANbHENIIET0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIuXcs
JIOTHYECKOT0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOPUTMaMU, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JIJIsl IOBCEIHEBHOM
KU3HU. PazBUTHE MOHATUS O YMCIE Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUAIOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX ITPEAMETOB U OKpYyXkarolel peanbHocTi. Ha ypoBHE OCHOBHOIO 0011I€T0
oOpa3oBaHMsi y4eOHBIH MaTepuan TPYHIHUPYETCS BOKPYT  PalMOHAIBHBIX
BbIpaXEHUN. Anredpa JAEMOHCTpUPYET 3HAUEHHE MAaTEMaTHKH KakK s3bIKa s
INOCTPOEHUS MaTeMaTHYECKUX MOJENEH, ONMUCaHUs TPOLECCOB U  SBJICHUMN
peanbHOro Mupa. B 3agaun oOyueHuss anrebOpe BXOIAT TaKkkKe JalibHEHIIee
pa3BUTHE AJITOPUTMUYECKOIO MBIIUIEHUS, HEOOXOAWMOIO, B YAaCTHOCTH, A
OCBOCHMSI Kypca HMHPOPMATUKH, M OBJIAJIEHUE HABBIKAMH JIETYKTUBHBIX
paccyxnaenuid. IlpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpa)KEHUs, CIIOCOOHOCTEN K MaTeMaTHYE€CKOMY TBOPUECTBY.

Conepxkanue GyHKIIMOHAIBHO-TpaUUECKON JIMHUM HAlIEJICHO HA TTOJTYYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOIb30BaTh PA3JINYHbIE BBIPA3UTEIIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJMYECKOT0, Ipa)UuyecKkoro, BHOCUT BKJIaJd B (HOPMUPOBAHHE
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

Yriny6néHubii Kypc anreopsl XapaKkTepUu3yeTcs U3yYECHHEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO armapaTa W CBSI3aHHBIX C HHM METOJIOB
pemieHus: 3amgad. Aunredpa SBISETCS A3BIKOM JJIi  ONUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MaTe€MaTH4eCcKOro MojaenupoBanud. [lpum
TOM CaMU OOBEKThl MAaTEMAaTHYECKUX YMO3AKIIOUEHHH M MPHUHATHIE B anredpe
OpaBWia WX KOHCTPYUPOBAHMSI  CIIOCOOCTBYIOT —(OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBaTh U JIOKA3bIBaTh CYXJACHHS, Pa3BUBAIOT MATEMAaTUUYECKYIO HHTYHIIHIO,
KpPaTKO M HAaIJISIIHO PAaCKPBIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHHUM W ydaT UX
npuMmeHeHuto. Tem cambiM anreOpa 3aHMMaeT OJHO W3 BEOYLIUX MECT B
bopMUPOBAHUU HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00YUYarOIIXCsl.

CornacHo yueOHOMy IMaHy B 7-9 Kkjaccax wu3ydaeTcsi Y4eOHbBIH Kypc
«AnrebOpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucna u BBIUMCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPaBHEHHUS U
HEpaBEHCTBA», « DyHKIIUM.

Ha uzyuenue yueOHOro kypca «Anredpa» orBoautcs 408 yacoB: B 7 Kiacce
— 136 yacoB (4 vaca B Henento), B 8 kinacce — 136 yacoB (4 yaca B Hezeno), B 9
Kkiacce — 136 yacoB (4 4aca B HEJIEINIO).



COJEP)KXAHUE OBYUYEHUA
7 KIIACC

Yuciia 1 BbIYMCICHUS

Pannonansubeie uucia. CpaBHEHUE, YNOPSAOYMBAHME U apU(DMETHUECKHE
JEUCTBUS C PallMOHAJIBLHBIMU YucIaMy. YucioBas nmpsiMasi, MOJIyJIb YHCIIA.

CreneHp C HaTypaJbHbIM IIOKa3aTeJleM M €€ CBOWCTBA. 3alKCh YHCIA B
NECATUIHOHN MMO3UIIMOHHON CUCTEME CUHUCIICHHUS.

Pemenue TeKCTOBBIX 3a1ad apupMeTHYecKUM crnocodboM. Pemenue 3agay u3
peabHOM MPaKTUKU Ha 4acTH, Ha APOOU, HA MPOLEHTHI, IPUMEHEHHE OTHOIICHUN
U TpONOpUMH MpH pelIeHUM 3ajad, pellieHue 3ajad Ha JABMXKEHue, paloTy,
MOKYTKHU, HAJIOTH.

JlenumocTs Leabix uyncesl. CBOMCTBA JICIMMOCTH.

[IpocTeie u cocraBHple 4ncia. YETHble M He4yETHbIE uncia. [IpusHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTA CYMMBI U
IIPOU3BEIACHUS LEJBIX YHCEII IIPU PELIECHUU 3a]1a4 C IPAKTHYECKUM COJIEP)KAHUEM.

Haubonpimuit o0mumii 1eauTens 1 HauMeHblee o0l1ee KpaTHOE JIBYX YMCEN.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. AprupMETHYECKUE OTIEPAIIMH HAJl OCTATKaAMHU.

AJiredpanyeckue BbIpaKeHHs

BelpaxkeHne C IEepeMEHHbIMU. 3HAYEHHE BBIPAKEHUS C IEPEMEHHBIMHU.
[IpencraBienne 3aBUCUMOCTH MEXAY BETUUMHAMU B BUJE (OPMYJIbL.

ToxnectBo. ToxIecTBEHHbIE TPEOOPA30BAHMS ANTreOpPaANUECKIX BhIPAXKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

Opnnouwiensl. OHOWIEH CTaHAAPTHOTO BUia. CTENEHb OJHOWICHA.

Muorounensl. MHorousieH craHaapTHOro Bujaa. CTeneHb MHOTIO4YICHA.
CrnoxxeHue, BbIYMTaHUE, YMHOKEHHE U JeieHrue MHorouseHoB. IIpeoOpa3zoBanue
LIEJIOTO BBIpaXKeHUs B MHOTOUWIEH. KOpHM MHOrO4JIEHa.

DopMyJIbl COKPAIIEHHOTO YMHOXKEHUS: KBaIpaT CYMMBI M KBaJpaT Pa3HOCTH
JBYX BBIp@XKEHHH, KyO CyMMbl M Ky0 pa3HOCTH JBYX BBIpaXEHHH, pa3HOCTb
KBaJIpaTOB JIBYX BBIPD@XKECHHUM, NPOU3BEIACHUE PA3HOCTU U CYMMBbI JIBYX
BBIPKEHUI, CyMMa U pa3HOCTb KyOOB JIBYX BbIPaKEHHI.

PasnoxeHne MHOroulIeHa Ha MHOKUTENN. BbiHeceHne o01ero MHOKUTENS 3a
CKOOKH. MeToJ1 TpyNIIUPOBKH.

YpaBHeHMS U HEpaBeHCTBA



VYpaBHeHue ¢ o1HO# nepemeHHoil. Kopenb ypaBHeHUs. CBoOMCTBa ypaBHEHUI
C OJHOW TEPEMEHHOW. PaBHOCWIBHOCTH ypaBHEHHH. YPAaBHEHHE KaK
MaTeMaTH4YECKasi MOJAEINb PEAIbBHOW CUTYallNH.

JIuHeHOE ypaBHEHHE C OJHOM MEPEMEHHOU. UMCIO KOpHEH JIMHEWHOIO
ypaBHEHUs. PenieHne TEKCTOBBIX 3a7ad C IMOMOULIBIO JIMHEWHBIX YPaBHEHUU.
JInueliHOE ypaBHEHME, COEpKaLIEe 3HAK MOTYJIS.

YpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEWHOTO ypaBHEHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YpPaBHEHHW C JByMS II€PEMEHHBIMU.
['paduyeckuii MeToj pEIICHUS CHUCTEMbl JIMHEHHBIX YypaBHEHUM C JAByMS
IIEpEMEHHBIMU. Perenue cucTeM JIMHEWHBIX YPaBHEHHUU C IBYMs II€PEMEHHBIMU
METOAOM TIOJCTAHOBKM M METOJIOM cilokeHusA. Cucrema JAByX JIMHEWHBIX
YPaBHEHUU C IBYMS ITIEPEMEHHBIMHU KaK MOJENb PEAIBHON CUTYallNH.

DOyHKUIMHA

KoopanHara Touky Ha npsiMoi. HucnoBble MPOMEXYTKH. PaccTosiHue Mexay
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[IpssiMoyrosibHast cucreMa KoopAauHaT. AOcuucca M OpJAMHAaTa TOYKH Ha
KOOpPJIMHATHOM mockocTh. [Ipumepsl rpadukos, 3agaHHbix popmynamu. Utenue
rpaMKoOB pealibHbIX 3aBUCUMOCTEH.

OyHKIHMOHAIBHBIE 3aBUCUMOCTH Mexay BenuuuHamu. [loHsTHE (QyHKUIMU.
OyHKIMs Kak MareMmaruueckas MoJeNlb peajdbHoro mpouecca. O0xacTh
omnpeneneHuss U o6nacte 3HaueHW ¢GyHkuuu. CrnocoObl 3agaHus (QyHKIUU.
I'padux dbynkuun. [ToHATHS MakCUMyMa ¥ MUHUMYMa, BO3PACTaHUS U YOBIBAaHUS
Ha [IPUMEpax peajbHbIX 3aBUCUMOCTEN.

Jlunentnas Qyukmus, e€ cpoiictBa. ['padux nuneitHOM ¢yHkiuu. ['padux
¢ynknuu y = |X|. Kycouno-3a1anHbie QyHKIIHN.

8 KUIACC

Yucia v BBIYUCICHUSA

KBaapartubeie kopHu. ApudmMeTrnuecKkuii KBaApaTHBIN KOPEHb U €r0 CBOMCTRA.
[TonsiTne wppammoHaNIBLHOrO 4Yuciaa. JIeWCTBUS ¢ HppalMOHAIBHBIMHA YHCJIAMMU.
CBoiicTBa IEUCTBUI C UPPALIMOHAIBHBIMY YKciamMu. CpaBHEHNE HPPALHMOHAIBHBIX
quCell.

[IpencraBmeHuss O pACIIMPEHUSIX YUCIOBBIX MHOXECTB. MHOXecCTBa
HaTypaJbHBIX, IEJIbIX, PAIHOHAIBHBIX, JEUCTBUTENbHBIX uuceln. (CpaBHEHUE
yuces. YUCIoBbIe TPOMEKYTKHU.

HeiictBusi ¢ ocrarkamu. Octatku creneHed. [IpuMeHeHne OCTaTkoB K
PEUIEHHUIO YPABHEHUM B LIEJIBIX YUCIIAX U TEKCTOBBIX 3a7a4.

Pa3mepsl OOBEKTOB OKPYXKAIOMIETO MHPA, UIUTEIBHOCTH IPOIIECCOB B
okpy»karoieM Mupe. CTaHIapTHBIN BUJ YKCIIA.



AJireOpanyeckue BbIpaKeHUs

AnreOpanyeckas aApoOb. JloNmyCTUMBbIE 3HAYEHUS NEPEMEHHBIX B APOOHO-
palMOHAIBHBIX BbIpaXeHUSAX. (OCHOBHOE CBOMCTBO anreOpandyeckoil ApoOH.
CnoxxeHue, BBIYUTAHUE, YMHOXEHUE U JCJICHHE allreOpanyeckux JapoOeil.
Brinenenue 1enoi yactu aaredpandeckoit 1poou.

PanunonanbHbie BBIPAKECHUS. ToxecTBEHHbBIE npeoOpa3oBaHus
PAlOHAJIBHBIX BBIPAKECHUU.

JonycTuMble 3HAa4Y€HUs] TEPEMEHHBIX B  BBIPAKEHUAX, COJEPIKAIIUX
apu(pMeTHYecCKue KBaJpaTHble KOpPHH. TOXIECTBEHHbIE MpeoOpa3OBaHMUS
BBIPAXEHUI, ColepKaluX apuPpMETHUECKHUE KBaIpaTHbIE KOPHHU.

Crenenb ¢ 1edbiM TOKazateneM W €€ cBoiictBa. IIpeoOpasoBaHue
BBIPAKEHUM, COAEPIKAINX CTECTICHHU.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHenue. @Dopmyna KOpHEH KBAJpPAaTHOIO YpPABHEHUS.
KosnmuecTBO neNCTBUTENBHBIX KOPHEW KBAaJIpaTHOrO ypaBHeHMs. Teopema Buera.
YpaBHEHHUS, CBOAUMBIE K JIMHEWHBIM YPaBHEHUSAM WM K KBaJpPaTHBIM
ypaBHeHUsAM. KBagpaTHOE ypaBHEHHE ¢ mapaMeTpoM. PeleHne TeKCTOBBIX 3a/1a4 €
IIOMOLIBIO KBAJIPATHBIX YPABHEHUH.

JpoOHO-palilnoHaNbHblEe  ypaBHEHUs. PemieHue  JpoOHO-palMOHAIBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C MOMOILNBIO JPOOHO-pAIMOHAIBHBIX
ypaBHeHUH. ['padnueckast HHTepIpeTalsl ypaBHEHH ¢ 1ByMs IEPEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepaseHcTBO ¢ nepemenHoi. CTporue u HecTporue HepaBeHcTBa. ClioKeHue
U YMHOXXCHHME YHCIOBBIX HEpaBeHCTB. OLEHMWBAHME 3HAYEHUS BBIPAKECHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[loHATHE O pelIEeHHH HEPABEHCTBA C OJHOM NEPEMEHHOW. MHOXKECTBO
peIIECHU HepaBEHCTBA. PaBHOCHIIbHBIC HEPABEHCTBA.

JInHeNHOe HEPAaBEHCTBO C OJHOW MEPEMEHHOW M MHOKECTBA €r0 PELICHHM.
Penienne NTMHENHBIX HEPABEHCTB C OTHOU NepeMeHHON. CHCTEMBI M COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM INEpPEeMEHHOM. PerieHue TEKCTOBBIX 3ajay C
TTOMOIIBIO JIMHEWHBIX HEPABEHCTB C OAHOU IMEPEMEHHOM.

DyHKIUU

OO6acTh onpeeNeHrsi 1 MHOXKECTBO 3HaueHHM (yHKIMHU. CriocoObl 3a1aHus
bynkuunid. ['paduk dynkunn. Urenue cBoiicTB ¢pyHkumu no e€ rpaduxy. [Ipumepsr
rpadukoB GYyHKIHMA, OTPaXKAIOIINUX pPeabHbIE MPOIECCHI.

Jluneinas Qynkusa. DyHKIUU, OMHUCHIBAIOIINE TPIMYIO U OOpaTHYIO
IPOMOPIHUOHATIBHBIE 3aBUCUMOCTH, UX TPaPHUKH.

Oynkiun y = kx, y = kx + b, y = k/x, y = X3, y = VX, ¥ = |X| 1 ux cBoiicTBa.
KycouHo-3a1anHbIe GyHKIUU.



9 KIIACC

Yuciaa v BBIYMCICHUA

Kopenp nN-i1 crenenn u ero cBoWcrBa. CTeneHb C PalMOHAIBHBIM
IIOKa3aTeJIeM U €€ CBOMCTBA.

AJuiredOpanyecKue BbIPaKEeHUA

ToxnaecTBeHHbIE NpeoOpa3oBaHUs BBIPAKEHUN, COAEpPXKAIIUX KOpPEHb N-i
cTeneHu. ToxaecTBEeHHbIE MPeoOpa30BaHUsl BbIPAKEHUM, CONEPIKALUX CTENEHD C
palMOHAIBHBIM [T0KA3aTEIIEM.

KBagpatueii TpéxuneH. KopHum kBampaTtHoro tpéxunena. PasnoxxeHnune
KBaJpPaTHOTO TPEXUJICHA HA JIMHEWHBIE MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

bukBanpaTtHsle ypaBHeHUs. [Ipumepbl NpUMEHEHU METOIOB PABHOCHIIBHBIX
npeoOpa3oBaHuid, 3aMEHbl MEPEMEHHOM, rpaMyecKoro MeToAa MNpU PEIICHUH
ypaBHEHUM 3-i U 4-i1 CTENICHEM.

Pemenue qpoOHO-paliMOHAIBHBIX YPaBHEHUH.

Pemienue cucrem ypaBHEHHM ¢ IBYMsI IIEpEMEHHBIMU. Pellienyre npocTenmmx
CUCTEM HEJIMHEHHBIX YpaBHEHHUU C ABYMs IEepeMeHHbIMH. ['paduueckuil MeTon
pelIeHns CUCTEMbI HEIMHEHMHBIX YPAaBHEHUM C AByMs IepeMeHHbIMU. Cucrema
JIBYX HEJIMHEWHBIX YPAaBHEHUM C ABYMS NEPEMEHHBIMH KaK MOJEIb PEajbHOU
CUTYaLINH.

HucnoBble HepaBeHCTBA. PenieHne JTMHENHBIX HEpaBEHCTB. J[OKa3aTenbCTBO
HEPABEHCTB.

KBanparneie HepaBeHCTBAa € OJHOM MNEpeMEHHOW. PenieHne KBaapaTHBIX
HEpaBEHCTB rpa)MyecKUM METOJIOM U METOJOM HHTEpPBAJIOB. MeTO] MHTEPBAJIOB
JUIsl pallMOHAIBHBIX HEPABEHCTB. IIpocTelinme HepaBeHCTBA C TapaAMETPOM.

Pemenne TEKCTOBBIX 3a/1a4 € TIOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO ¢ ABymMs IepeMEHHBIMHU. PenieHne HepaBeHCTBA € JBYMs
nepeMeHHbIMU. CHCTeMbl HEpPAaBEHCTB C JByMs MepeMeHHbIMU. [ 'paduyeckuit
METOJ| PEIIEHUSI CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMH.

DyHKIUU

Oynkuug.  CpoiictBa  QyHKUMA:  HyId  (QYHKIUHM,  [POMEKYTKH
3HAKOTIOCTOSIHCTBA (DYHKIIMHU, TIPOMEKYTKHA BO3pACTaHMsI M yObIBaHUSA (PYHKIUH,
4YETHBIC U HEYETHBIEC (DYHKIIMK, HAUOOJIbIlIEEe U HAUMEHbIlIee 3HAUCHUS (PYHKIUU.

KBagpatnunas ¢ynknus u  e€ cBoicTBa. Mcmonb3oBaHME CBOWMCTB
KBaJpaTUUHOM  QyHKuIMH Uil  pemieHus 3anad.  [loctpoenme  rpaduka
kBagpaTuuHol ¢yHkiuu. Ilomoxxenue rpaduka KBagpaTUYHOW (QYHKIHH B
3aBHCHMOCTH OT & ko3(¢urmentos. [paduxn byskumii y =ax2, y = a(x — m)>u y
= a(x —m)? +n. Ioctpoenue rpaduKoB ByHKIHIT C TOMOMIBIO TPEOOPA30OBAHHIL.

JHpob6no-nuneitnas ¢pyukius. MccnenoBanue GyHKIIHIA.



®ynkius Y = X' ¢ HaTypaIbHBIM TIOKa3aTeneM N u eé rpaduk.

YuciioBbIe MOCI€10BATEILHOCTH U MPOrPecCum

[TonsitTue uymcioBoil mocnenoBarenbHOCTH. KoOHEUHbIE UM OECKOHEUHBIE
1oCJIeN0BaTeNbHOCTH.  OrpaHMuYeHHas  IOCJIENO0BATEIbHOCTb.  MOHOTOHHO
Bo3pactamomas  (yOsiBatomiast)  mociiefoBareabHocTh.  CrocoObl  3amaHust
MIOCJIEZIOBATEIBLHOCTH: OMUCATENbHBIN, TaOMUYHBIN, ¢ MOMOIIBIO (HOPMYIBI N-TO
YJI€HA, PEKYPPECHTHBIMN.

Apudpmernueckass U reomerpuyeckas mnporpeccud. (CBOHCTBa UJIEHOB
apupMETHIYECKOH U TEeOMETpHUeCKOol mporpeccuid. Dopmyibl N-ro YjeHa
apumeTnyeckol U reomeTpuyecko mporpeccuil. @opMynbl CyMMbl MEPBBIX N
YJICHOB apU(PMETUUYECKON U T€OMETPUUYECKOM Mporpeccuil. 3ajayu Ha MPOLIEHTHI,
OAHKOBCKHE BKJIAJbl, KPEAUTHI.

IIpencraBiieHre O CXOAUMMOCTH IIOCIEAOBATEIBHOCTH, O CYMMHUPOBAaHUU
OECKOHEYHO yObIBaIOIIEH reOMETPUUECKON IPOTPECCHUH.

Meron maremarndeckor MHAyKIuM. IIpocreiimme npumepsl.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YUYEBHOI'O KYPCA «AJTEBPA» HA YIJYBJEHHOM YPOBHE
OCHOBHOT 'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHMs IPOrpaMMbl [0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpuOTHYECKOro BOCIIMTAHMSA:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYX AEHUIO 3THUECKUX NPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTEeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHANBUAYAIbHON TPAEKTOPUM 00pa30BaHuUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
NEeATEIbHOCTH, 3TAaNoOB €€ Pa3BUTHA W 3HAYMMOCTH JJIA PA3BUTHUS LUBUIU3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOM KakK CPEACTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIEI0BATENBCKOMN NEATEIBHOCTH;

6) ¢usuyeckoro BOCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1arONMOTy YU :



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa peQICKCHH, NPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOKHBIX MOCJEACTBUN JJIsi OKPY’KAIOIIEH Cpeabl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO AEITEIbHOCTh, B TOM YHUCIIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTAaX U SABJICHUSIX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIllMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHPOBATH
MPUHAMAEMbIC PCEIICHUS W JeWCTBHUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHHS MpOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMH M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aeiicTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHATWUN, OTHOIICHUN MEXIy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHWsI JiJ1s1 0000IIEHNS ¥ CPABHEHHUSI, KPUTEPUH TTPOBOIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBATb U  NPEoOPa3OBBIBATH  CYXKJCHUS:
yTBEpAUTENIbHBIC U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (akrax, JaHHBIX, HAOIIONCHUIX U YTBEPXKIACHUSAX, NpeajiaraTb KPpUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNnaTh BBIBOJABI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMOCOO peleHus y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCTION30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUIT WHCTPYMEHT ITO3HAHUA,
dopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTUBOpEYHEe,  IMpoliemy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh HCKOMOE M JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHUE;

IPOBOJAUTH IO CAMOCTOSITENIFHO COCTABJIIGHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa,
3aBHCUMOCTEN 00BEKTOB MEX1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHE IMPOIECCa, a TaKKe BBIIBUTATH
MIPETOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWH(POPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB U (JOPM MPEICTABICHHUS,

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOU TpaduKoi 1 UX KOMOUHAIUSMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEIIOKEHHBIM WIIH
c(OopMyIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHUSA



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIYy PEUICHUs 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/€¢ 0OCYXXIIeHHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
(dbopMyITUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEACTABIIATh PE3YJbTAaThl PEIICHUS 3aJlayu, SKCIIEPUMEHTa, UCCIIEOBaHUS,
MIPOCKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MIPE3EHTAINN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMaHAHOW W WHAMBUIYaTbHON
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JEeATEIHHOCTH, TUTAHMPOBATH OPTAaHU3AIMI0 COBMECTHOH paboTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCykIeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W UWHBIE); BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIE€HAMHU KOMAaHIbI, OIICHHBATh
KaueCcTBO pe3yJbTaTa M KadeCTBO CBOECTO BKJIaJa B OOMmMUN pe3ylbTarT IIo
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OpPUEHTUPOBATHCS B PA3IUYHbBIX MTOAXO0AAX MPUHATHS PEIICHUN (MHAMBUAYAJIbHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pElIeHUs 3aJaud (UJId €ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYpCcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHUPOBATH BapHUAHTHI
perieHui ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, SMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPHU PEUICHUU 3a]1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKCHUSI WIIM HEJOCTKEHUS 1EIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIpAXaTh AMOLUHN TPU U3yYEHHUH MaTeMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konity oOydyenus B 7 kjacce 00y4JaroIHUics MOTYYUT CIASAYIONTNE MPeIMETHbBIC
pE3ybTaThI:

Yuciia 1 BBIYUCTIEHUSA

PammmonansHbBIE UnCHa.

[TepexoauTh OT OxHOM (OPMBI 3alUCH YHCENl K Jpyrou (mpeoOpa3oBbIBATH
JEeCATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JICCATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

Hcnonb30BaTh MOHITUS MHOKECTBA HATYPAIBHBIX YHCEN, MHOKECTBA 1EJIBIX
YHCEJ, MHOXXECTBA PAIMOHAIBHBIX YHCEJI MPHU PEIICHUWU 3a7ad, MNPOBEACHHUU
PaCCYyXICHUN U JOKA3aTEIbCTB.

[TonrMaTh 1 OOBICHATH CMBICI TTO3UITMOHHOM 3alUCH HATYPaJbHOIO YHCIA.

CpaBHHBATh M yHOPSIAOUYUBATH PALIMOHAIBHBIE YUCIIA.

BreinonHATh, coueras YCTHbIE U MHUCHbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JIEUCTBHS C PAlMOHAIIBHBIMU YWCIIAMU, UCIIOJIb30BATh CBOMCTBA YKCEN M MpaBUIa
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BBITIONTHATE 1EUCTBHS CO CTEMEHSIMU C HATYPaJIbHBIMH ITOKA3aTEIISIMH.

Haxonuts 3HaY€HMSI YMCIIOBBIX BBIPAXKEHHM, COAEPKAIIMUX PAILMOHATBHbBIC
Yyucia W CTENEHH C HaTypaJlbHBIM IOKa3aTelieM, MPUMEHSTh pa3HOOOpa3HbIC
CIIoCOOBI M TPUEMBI BBIYHCIICHUSI, COCTABJISATh M OICHUBATh YHUCIIOBBIC BHIPAKCHHS
IIPY PEIICHUH IPAKTUICCKUX 3a71a9 U 3a/1a4 U3 JIPYTUX YIEOHBIX MPEIMETOB.

OkpyrJisiTh  4YMClia C 33JaHHOW TOYHOCTBIO, a TaKXe IO CMBICIY
MPAKTUYECKOM CUTYyallMW, BBINOJHATh TMPUKUJIKY M OIEHKY pe3yjbTara
BBIUHCJICHUN, OLIEHKY 3HAYEHUM 4YHCJIOBBIX BBIPAKEHUN, B TOM UHCIE IIPU
PEILICHUM MTPAKTUYECKUX 3a]1a4.

Pemare TekcToBBIE 3amaund  apU(YMETHUYCCKHM CIIOCOOOM, HMCIIOJIB30BATh
TaOJUIbI, CXEMBbI, YEpPTEeXKH, JPyrue CpeACTBa NPEACTaBICHUSI ITaHHBIX MPHU
pellIeHuu 3a1ay.

Pemate npakTHUKO-OPUEHTHUPOBAHHBIE 3aJ1aul, CBSI3aHHBIE C OTHOILICHUEM
BEJIMYUH, MPOMOPUAOHAIBHOCTBI) BEIWYMH, MPOLEHTAMH, HWHTEPHIPETUPOBATH
pe3yJIbTaThl PEIICHU 3aa4 C YYETOM OIPAHUYEHHM, CBA3AHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.



J1eIMMOCTb.

Jloka3bIBaTh U MPUMEHATH NPU PELICHUH 337a4 MPU3HAKU JEIIUMOCTHU Ha 2, 4,
8,5,3,6,9,10, 11, npu3HaKu AEIUMOCTH CYMMbI U MIPOU3BEICHUS LIEJIBIX YHCEN.

PackiianpiBaTh HAa MHOYKUATENU HATypajbHbIC YHCIIA.

CB0oOOMHO omepupoBaTh MOHIATHSAMHU: YETHOE YHCIO, HEUYETHOE YHUCIO,
B3aMMHO IIPOCTHIE YHCIIA.

Haxonute HamOOMBIIMI OOIMMI JETUTETh U HaUMEHbIEe 00Inee KpaTHOE
YUCeJl U UCII0JIB30BAaTh UX IPU PELICHUH 3a1a4, IPUMEHATh alnroputM EBknuaa.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOXYJIIO, TPUMEHATh CBOWMCTBA
CPaBHEHUM 110 MOAYJIIO.

AJuiredOpanyecKue BbIPaKEeHUA

BrIpakeHus ¢ nEpEMEHHBIMH.

Hcnonp30Barh anredpanyecKkyr0 TEPMHUHOJIOTHIO U CUMBOJIUKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOIro MaTepuaia.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPAXKEHHM NPH 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

Hcnonp30BaTh  MOHATHE  TOXKAECTBA,  BBINOJHATH  TOXKIACCTBEHHBIC
peoOpa3oBaHus BhIPaXKEHUH, TOKa3bIBaTh TOXK/IECTBA.

MHOrouneHs!.

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEACHUEM NTOJIOOHBIX CIATa€MbIX, PACKPBITHEM CKOOOK.

BoImonHTh eficTBUs (CI0KEHNE, BEIUUTAHNUE, YMHOKEHUE) C OJTHOWICHAMHU
¥ C MHOTOWICHAMH, TPUMEHSATH (POPMYJIbI COKPAIIEHHOTO YMHOXEHUS (KBaapaT u
KyO CyMMBI, KBaJpaT U KyO pa3HOCTH, pa3HOCTb KBaJpaToB, CYMMa U Pa3HOCTh
KyOOB), B TOM YHCJIE JUIsl YIIPOILIEHUS BHIYMCICHHI.

OCyIIeCTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMXKHTEIH C IOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEr0 MHOKHUTEJNS, TPYNIUPOBKH CllaraeéMbIX, PUMEHSS
(bopMyIibl COKPAIIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3oBaHKsl MHOTOWICHOB JUJISl PEIICHUS Pa3jIMYHbIX 3a7ad
13 MaTEMATHUKHU, CMEKHBIX IPEAMETOB, U3 PEATbHOW MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU I10KA3aTEIsAMU LIS
peoOpa3oBaHUs BRIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss IpPaBUJIA
Iepexoia OT UCXOAHOTO YPABHEHUS K PAaBHOCUIIBHOMY eMmy. [IpoBepATs, sABISIETCS
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TonOupaTe npuMepbl Map 4YUCEN, SBIAIOIIMXCS PELIEHUEM JIMHEHHOTO
YPAaBHEHMUS C ABYMS IIEPEMEHHBIMMU.



CTpouTh B KOOPAMHATHOW IJIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHHUS C
JByMsI TIEPEMEHHBIMH, TMOJIb3YSACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHHUS
YpaBHEHUS.

Pemate cucteMsl 1ByX JIMHEMHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMH, B TOM
quciie rpaduuecKy.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH IO YCJOBHUIO 3aJauyd, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l NIOJIy4ECHHBIN PEe3yJIbTar.

DOyHKIMHA

Koopaunats! u rpaduxmu.

N300pakaTh HA KOOPAUHATHOW MPSIMOM TOYKH, COOTBETCTBYIOILINE 3a1aHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbI, 3AMCHIBATh YACIOBBIE MPOMEKYTKHU Ha
aJreOpanvyeckoM s3bIKeE.

OTMmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAUHATaM.

OyHKIWH.

Crpoutb rpaduKku JTUHEHHBIX (DYHKIIHIA.

OnuceiBaTh C TMOMOMIbIO (YHKUHUA HW3BECTHBIE 3aBUCHMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LEHA, KOJUYECTBO, CTOUMOCT,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonute 3HaueHne PyHKIIMM MO 3HAYEHUIO €€ apryMeHTa.

[lonnmate rpaduyeckuil cocod MpeACTaBICHHUS W aHalIW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QYHKIMN i1 aHaimu3a TrpaduKoB peaTbHBIX
3aBUCUMOCTEN (HynIH (QYHKIMH, MPOMEXKYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
IIPOMEKYTKHA BO3pacTaHusi M yObIBaHMS (DYHKIIMH, HAWOOJIbIlIEE M HAUMEHbIIIEE
3HauYeHUS (PYHKITIN).

Hcnonp3oBath rpaduku A UCCIEA0BAaHUS MIPOLIECCOB U 3aBUCUMOCTEH, IpU
pelIeHuN 3a7a4 U3 APYTruX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH.

K koniry o0ydyeHus B 8 kiacce o0ydarmuiics MOTYyUUT CISAYIONINE TPEAMETHBIC
pe3yabTaThl:
Yucjaa 1 BLIYUCJIEHUA
HppaunonanpHble YnCIIA.
[ToHuMaTh W HCIOJAB30BaTh IPEACTABICHHUS O PACHIUPEHUH YHUCIIOBBIX
MHOKECTB.
CBOOOMHO OTEpUPOBATHh MOHATUSMU: KBAAPATHBIN KOPEHB, apu(METHISCKHIMA
KBaJPaTHbIM KOPEHb, UPPALMOHAIIBHOE YHCIIO, HAXOJAUTh, OLICHUBATh KBAJPAaTHbIC
KOpPHH, HCTIOJIb3YSl pu HEOOXOINMOCTH KaJIbKYJIATOP, BBINOJIHSTh



npeoOpa3oBaHusl BBIPAKEHUHN, CONEP)KALINX KBAJpaTHBIE KOPHHU, HUCHOIb3Ys
CBOMCTBA KOPHEU.

Hcnonp30BaTh HadajabHbBIE IPEACTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
YKCeNl ISl CPAaBHEHUS, OKPYIJIEHHUS U BBIYUCIICHUHN, U300pakaTh 1€HCTBUTEIbHbBIE
YKCJIa TOYKaMU Ha KOOPAUHATHOU MPSMOM.

Hcnonb30BaTh 3anmucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECATHYHBIX
npobeit m creneneld yucna 10, 3anMchbIBaTh M OKPYIVIATH YHCIOBBIE 3HAYEHUS
peanbHBIX BEJIUYMH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUM.

J1emMMocCTb.

CBOOOJHO oOmepupoBaTh MOHITHEM OCTAaTKa IO MOAYJI0, INPUMEHSAThH
CBOMCTBA CPaBHEHMU 110 MOJIYJIIO, HAXOJUTh OCTATKA CYMMBI U IPOU3BEIACHHUS 110
JTaHHOMY MOAYJIIO.

Aare0panvyecKue BbIPpAKEHUSA

JpoOHO-palinOHAbHBIE BHIPAKEHUSI.

HaxonuTe AOMyCTUMBbIE 3HAYEHHS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPAKEHUSAX.

[IpuMeHSTh OCHOBHOE CBOMCTBO PallMOHAILHON JIPOOH.

BrinonHaTe npuBeneHue anredpandeckux podei K o0IieMy 3HaMEHaTeNto,
CIIO’KEHHE, YMHOXKCHHE, JICJICHHE aJlreOpandecKuX IpoOei.

BBINONHATH TOXKAECTBEHHBIE MPE0OPa30BaHUs PALIMOHATIBHBIX BEIPAKEHU.

[IpumeHsTh npeoOpa3oBaHus BEIPAXKEHHUM JIs pelICHUs! Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHON IPAKTUKH.

CrerneHu.

[IpyMeHATE TIOHATHE CTENEHHW C LEJNbIM II0Ka3aTeJIeM, BBIIOJIHATD
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETbIM MOKa3aTeseM.

HppanmoHanbHbIE BEIPAKECHUS.

HaxonuTe 1omycTUMbIE 3HAYEHUS IEPEMEHHBIX B BBIPAXKEHUSX, COAEPIKALLIUX
apu(MeTnyecKkue KBaJpaTHble KOPHHU.

BoInonHATh npeoOpa3oBaHUsl UPPALMOHANBHBIX BBIPAKEHUN, HCHOJIB3YS
CBOMCTBA KOPHEH.

YpaBHeHHs U HEPABEHCTBA

PemaTp kBajpaTHbIE ypaBHEHUS.

Pemarb 1poOHO-panioHaNbHBIE YpaBHEHHUS.

Pewlare nuHElHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEMHBIX YPABHEHUH C IapaMeTpaMu.

[IpoBOAUTE HCCIIEIOBAaHNS YPABHEHUU U CUCTEM YPABHEHUM, B TOM YHCIIE C
NpPUMEHEHHEM TrpapuuecKuX MpeAcTaBleHUuN (ycTaHaBIWMBaTh, HMEET JIU
YPAaBHEHME WM CUCTEMA YPAaBHEHHUU PEIIEHUS, €CIM HMEET, TO CKOJIbKO, U
npouee).



[lepexoauTts OT cioBecHOW (GOPMYIMPOBKH 3aMauu K €€ anrebpandeckoin
MOJEIM C TIOMOIIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBbl YpaBHEHUH,
MHTEPHPETUPOBATH B COOTBETCTBUMU C KOHTEKCTOM 3aJa4M IMOJTYyYEHHBII pe3ysbTarT.

[TpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB U CpPAaBHEHUS, OLIEHKH,
pelaTh JMHEWHbIE HEPaBEHCTBA C OJHOM NEPEMEHHOM M UX CHUCTEMBI, JaBaTh
rpauyuecKkyr0 WILTIOCTPAIlMI0 MHOXECTBA PEIICHUH HEPaBeHCTBA, CUCTEMBI
HEPaBEHCTB.

DyHKIMHA

[TornMaThe ¥ UCHONB30BaTh (DYHKIMOHAJIBHBIE MOHATHUS U SI3bIK (TEPMHHBI,
CUMBOJIMYECKHE O003HAUYEHMs), ONPENENATh 3HAUCHHE (PYHKIMHM IO 3HAYCHUIO
aprymMeHTa, OIpeAesiATh CBOMCTBAa PYHKIUU 10 €€ rpaduky.

Crpouth rpaduku pyHKUUN , OMMHUCHIBATH CBOMCTBA YMCIOBOW (YHKLIHUH IO
e€ rpaduky.

K koHiy 00y4yeHus B 9 kiaacce o0ydaroIMiics NOTYyYUT CIEAYIOIINE TPEAMETHBIE
PE3YJbTaTHI:

Yuciia ¥ BbIYHCICHUSA

CBOOOJHO oOmepupoBaTh NOHATUSAMM: KOPEHb N-H CTENEHH, CTENEHb C
palMOHAJIBHBIM [IOKA3aTeJIeM, HAaXOAUTh KOpPEHb N-U CTENEHU, CTENEHb C
palMOHAIIBHBIM TI0KA3aTEJNEeM, HCIOJb3yd MNpPU HEOOXOJUMOCTH KaJbKYJISTOP,
IIPUMEHSTH CBOMCTBA KOPHS N-M CTENEHU, CTEIIEHU C PALMOHAIBHBIM IIOKA3aTEIIEM.

Hcnonp30BaTh NMOHATHE MHOXECTBA JCHCTBUTENBHBIX UYHUCEI IPU PELICHUU
3a/1a4, IPOBEACHNUN PACCYKICHUN U TOKA3aTEIbCTB.

CpaBHUBAaTh M  YNOPSAJOYMBATH JICUCTBUTEIBHBIE 4YHUCJA, OKPYIJIATH
JNEWCTBUTEIIBHBIE YUCIIA, BBIINOJIHATh IPUKUIKY PE3yJIbTaTa BBIYMCICHUHN, OLEHKY
YU CIIOBBIX BBIPAKCHUMU.

AJiredpanyeckue BbIpaKeHUS

CB0oOOIHO oOMEepUpOBaTH MOHATHEM KBAAPATHOTO TPEXUJEHAa, HAXOAUTH
KOPHM KBaJpaTHOI'O TPEXUWICHA.

PackiianbiBaTh KBaJApAaTHBIN TPEXWIEH HA JIMHEHHBIE MHOKUTEIU.

YpaBHeHMs U HEPABEHCTBA

Pewlars JiMHEMHBIE U KBaApPATHBIE YPAaBHEHUS, YPaBHEHUs, CBOMSIIMECSH K
HUM, APOOHO-pallMOHAIIbHBIE YPABHEHHS.

Pemrate HECOKHBIE KBaApaTHBIE YPABHEHUS C TAPAMETPOM.

Pewlars nmHEVHBIE HEPABEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJIOB, M300pa)kaTh pEIICHHE HEPAaBEHCTB Ha YHCIIOBOW MPSIMOMH,
3aIMCBHIBATh PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Pewate cucremsl IBYX JIMHEWHBIX YPAaBHEHUN C ABYMS I[IEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SABIISCTCS JTUHEUHBIM.

Pemats HECIOKHBIE CHUCTEMBI HEIMHEMHBIX YPABHEHUH C TapaMETPOM.



[TpuMeHsTh METO/IbI PAaBHOCUIIBHBIX MpeoOpa3oBaHUil, 3aMEHbI MIEPEMEHHOM,
rpaduueckoro MeToja Mpu perieHny ypaBHeHU 3-i u 4-i cTeneHe.

Pemate cucTeMBl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBaJpaTHOE HEPAaBEHCTBO, M300pa)xaTh pEIICHUE CHUCTEMbI
HEPABEHCTB HA YMCJIOBOM NMPSAMOM, 3alUCHIBATh PELIEHUE C IOMOIIBI0 CHMBOJIOB.

PemaTe ypaBHEHHUS, HEpPABEHCTBA W HUX CHUCTEMBI, B TOM YHUCJIE C
OrpaHUYECHHSIMH, HAIPUMED, B LEJbIX YHACTAX.

[IpoBOANTH KCCIIEIOBAHNS YPABHEHU M CUCTEM YPABHEHUM, B TOM YHCIIE C
npuUMEHEHUEeM Tpaduueckux TMpeAcTaBlieHuid (ycTaHABIMBaTh, WMEET JIU
YPaBHEHUE WM CHCTEMA YPAaBHEHWM PEIICHMs, €CIM HMEET, TO CKOJBbKO, H
npouee).

Pemiath TeKCTOBbIE 3ajayu  aJireOpamndeckuMm CrocoO0OM C  MOMOIUIBIO
COCTABJICHHsI YPaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcnonb30BaTh ypaBHEHHSI, HEPABEHCTBA MU HMX CHUCTEMBI JIsI COCTABJICHUS
MAaTEMATUYECKON MOJEIM PEATbHOM CHUTyallud WM NPUKIAJAHON 3a7auu,
MHTEPHPETUPOBATH NOJYUYECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YucsioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

CB0oOOMHO omnepupoBaTh MOHATUSIMHU: 3aBUCUMOCTb, (YHKIHS, Tpaduk
byHKIMKA, TpsMas MOPONOPIMOHATIBLHOCTh, JIMHEWHAs QYyHKIUS, oOpaTHas
MPONOPLHUOHANIBHOCTD, Mapadosia, rurnepoosia, KyCoOuHo-3aAaHHas PyHKIUS.

HccnenoBarh QpyHKIUIO 10 €€ TpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKIIMIA:
00JacTh OMpeneIeHUsl, MHOXKECTBO 3HAYCHHM, HYIM (YHKIHMH, MPOMEXYTKH
3HAKOTIOCTOSIHCTBA, TPOMEXKYTKH BO3pacTaHus ¢ YyObIBaHUSA, YETHOCTh U
HEYETHOCTb, HauOOJIbIlIEEe U HAMMEHbILIEE 3HAYSHHSI, ACUMIITOTHI.

Pacno3naBaTh KBajpaTHyHy0 (QYHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJpaTUYHBIX (PYHKIIUNA U3 peanbHOM XU3HU, PU3UKU, TCOMETPHH.

Onpenensaty MoyoxkeHue rpaduka KBaapaTUIHOW (PYHKIIMU B 3aBUCUMOCTH
oT € K03 (PHUITUEHTOB.

Crpoutrh rpaduk  KBagpaTMUHOH  (YHKUMH, ONHUCHIBATH  CBOWMCTBA
KBaJpaTUYHON PyHKIMU 1O €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUIHOW (DYHKIIMM JJI pElIeHUs 3a/1a4.

Ha mpumepe kBaapatuuHoit (GyHKIMH cTpouTh rpaduk dyaxiuu y =af(kx +
b) + ¢ ¢ momorsio peobpazoBanuii rpaduka pyaxun Y=Ff(X).

WnnmocTpupoBaTh € MOMOIIBIO TIpaduka pealbHyl0 3aBUCUMOCTb WJIH
MPOLIECC M0 UX XapPAKTEPUCTUKAM.

ApudmMeTnyeckas ¥ reoMeTPpHYECKas POrpeccuu

CB0OOOHO ONEPUPOBATH MOHATUSAMU: MTOCIEAOBATEIBLHOCTD, apupMeTHIecKas
Y T€OMETPUYECKasi TPOTrPECCHH.



3amaBaTh TOCJENOBATEIBLHOCTH PAa3HBIMH CIIOCOOAMH: OIMKCATEIBHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (POPMYJITBI N-TO WICHA, PEKYPPEHTHBIM.

BBITIONTHATS  BBIYMCIICHHSI C  HCIOJAb30BaHMEM (OpMya N-TO  diieHa
apu(pMEeTUIECKON U TEOMETPUUECKOM MPOTrPEeCcCHid, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh WICHBI IMOCIEIOBATEILHOCT TOYKAMHU Ha KOOPIWHATHOU
TUIOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YHUCIOBBIMH ITOCJICIOBATEILHOCTSIMHU, B TOM
qHCIie 3a/1a4U U3 PEATbHOHN JKU3HHM (C MCIOJIb30BaHUEM KaJIbKyJsATOpa, MU(PPOBBIX
TEXHOJIOTHH).

Pacrio3HaBaTh ¥ TNPUBOJUTH MPUMEPHl KOHEYHBIX M  OECKOHEYHBIX
MOCIIEZIOBATEIBHOCTEH, OTPAaHMYEHHBIX  MOCIEIOBATEIBHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBAIOIINX ) MOCIEI0BATEIHOCTEH.

HMmeTh nipeAcTaBieHUe O CXOJMMOCTH MOCIE0BATEIbHOCTH, YMETh HAXOAUTh
CyMMY O€CKOHEYHO yOBIBaIOIIEH reOMETPUUYECKOM MPOTrPECCUH.

[IpuMeHATh METOT MaTEMAaTHIECKOW WHTYKIIUH TIPU PEIICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpomsusre  MpaxTmseckie (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenI

1 UMCJIA U BBIYUCJIEHU . 11 1 0 bubnnoreka [HOK
PannonanbeHble yncia (IOBTOpEHNUE) https://m.edsoo.ru/77e09b13

5 OVYHKIMU. Koopaunatel u 17 1 0 bu6mmoreka [IOK
rpaduku. OyHKIIUU https://m.edso0o.ru/77e09b13

3 AJITEBPAMYECKUWE BBIPAXKEHU . 7 0 0 bubnuorexa [JOK
Bripaxkenus ¢ nepeMeHHbIMU https://m.edsoo.ru/77e09b13

4 YPABHEHH%I{CHCTENHJ 10 1 0 bubmuorexa [JOK
YPABHEHMUMN. Jlunelinble ypaBHEHUS https://m.edsoo.ru/77e09b13

5 UNCJIA 1 BBIYUCJIEHHMA. Crenens ¢ 6 0 0 bu6mmoreka [IOK
HaTypaJIbHBIM II0OKa3aTelieM https://m.edso0o.ru/77e09b13

5 AJITEBPAMYECKUWE BBIPAXKEHU . 23 1 0 bubnunorexa [JOK
MHorounenst https://m.edso00.ru/77e09b13

7 AJITEBPAMYECKHWE BbIPAXXEHU . 14 1 0 bubmuorexa [JOK
DopMyJIbl COKPAILEHHOTO YMHOKEHUS https://m.edsoo.ru/77e09b13

bubnunorexa [JOK

8 UNCJIA U BBIYUCJIEHMA. [lenumocTh 10 0 0 httos://m.e dsogru 177609b13

9 OYHKUUUN. JInneiinas yHKIusS 16 1 0 nggﬁ;ﬁ;{;gﬁﬁkogbm
YPABHEHI/I{[ N CUCTEMBI Bu6miorexa [IOK

10 YPABHEHUMMU. CucremMbl TMHEHHBIX 14 1 0

YpaBHEHU

https://m.edsoo0.ru/77e09b13
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https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13

1 [ToBTOpeHue, 060061IeHNE, 8 bubmuoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/77e09b13
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136



https://m.edsoo.ru/77e09b13

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 YPABHEHUSA 1 HEPABEHCTBA. 20 1 0 bubnnoreka [HOK
Hepapencrtpa https://m.eds00.ru/6d40b704
5 UNCJIA U BIUMCJIEHUW . KBaapatHbrit 17 1 0 bubnuorexa [JOK
KOpPEHb https://m.edso0.ru/6d40b704
3 YPABHEHHWA 1 HEPABEHCTBA. 17 1 0 bubmuoreka [JOK
KBagparusle ypaBHEHUA https://m.eds00.ru/6d40b704
4 AJITEBPAMYECKUE BbIPAXXEHU . 17 1 0 bubmuorexa [JOK
JpoOHO-palinoHalbHbIe BHIPAKEHUS https://m.edso00.ru/6d40b704
5 YPABHEHUWA 1 HEPABEHCTBA. 19 1 0 bubnuorexa [JOK
JIpoOHO-palmoHanbHbIe ypaBHEHUS https://m.eds00.ru/6d40b704
bu6mmoreka [IOK
6 OYHKLMH 15 1 0 https://m.eds00.ru/6d40b704
7 AJITEBPAMYECKUWE BBIPAXKEHU . 14 0 0 bubnmnorexa [JOK
Crenenu https://m.edsoo.ru/6d40b704
bu6mmoreka [JOK
8 UNCJIA U BBIUNCJIEHUS. lenumocTs 7 1 0 htts://m.edsoo.ru/6d40b704
9 [ToBTOpenue, 06001IEHNE, 10 1 0 bu6mmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/6d40b704
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 8 0
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Konrpoabubie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
bub6numoreka [IOK
1 OYHKIIN 25 1 0 https://m.edsoo.ru/133deaba
5 YPABHEHNA U HEPABEHCTBA. 15 1 0 bubmuoreka [{OK
KBanparHbslie HepaBeHCTBa https://m.edsoo.ru/133deaba
3 YPABHEHUSA 1 HEPABEHCTBA. o5 1 0 bubmmoreka [JOK
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI https://m.edsoo.ru/133deaba
4 UNCJIOBBIE ITOCJITENOBATEJIBHOCTHU o5 1 0 bubmmoreka [JOK
N ITPOI'PECCHUU https://m.edsoo.ru/133deaba
5 AJITEBPAMYECKUE BbIPAXXEHU . 12 1 0 bubmuoreka [{OK
Crenens ¢ palliOHATBHBIM MMOKa3aTeIeM https://m.edsoo.ru/133deaba
IToBTOpenue, 0000IEHNE, CUCTEMATH3ALIS bubmmnoreka HOK
6 - 34 1 0
3HAHUU https://m.edsoo.ru/133deaba
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 6 0



https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
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MMOYPOYHOE IIVTAHUPOBAHUE 8 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
ara ungpoBbie
Ne n/m Tema ypoka Kontpoabusbie IIpakTuueckue A p
Bcero u3yuyeHusi odpa3zoBaTejbHbIE
padoTshI padoThI
pecypchl
0 bub6nmoreka [IOK
1 q 1 0
HCHIOBRIC HEpABEHCTRa https://m.edsoo.ru/05b2f9el
2 CBoliCcTBa YHCIIOBBIX HEPABEHCTB 1 0 0 bubmorexa HOK
p https://m.edso0.ru/4549afe0
3 CBOICTBA YHCIIOBBIX HEPABCHCTB 1 0 0 bubmorexa OK
P https://m.edsoo.ru/f3b932b2
4 Jloxa3aTenbCTBO HEPABEHCTB 1 0 0 bubmorexa OK
p https://m.edso00.ru/79a18eb2
HepaseHncTBo ¢ nepeMeHHOMH. 0 0 Bbu6motreka [JOK
5 1
Crporue 1 HeCTporue HepaBeHCTBA https://m.edso0.ru/6dfe6b28
6 HepaseHcTBo ¢ nepeMeHHOH. 1 0 0 bubmuoreka [IOK
Crtporue u HeCTporrue HepaBEeHCTBA https://m.edsoo.ru/5d53d93b
CrnosxeHre U YMHOKEHUE YUCTIOBBIX 0 0
7 HepaBeHCTB. OlleHUBaHWE 3HAYEHUS 1 bubmorexa HOK
P ol https://m.edsoo.ru/a04ef86a
BBIPAXKECHHS
CroxxeHue 1 YMHOKEHUE YHCIIOBBIX 0 0
8 HepaBeHCTB. OlleHUBaHWE 3HAYEHUS 1 bubmorexa LOK
P ol https://m.edso00.ru/1c0a2b5d
BBIPAXKCHHS
[TonsiTHE O peNICHHH HEPABCHCTBA C 0 0
9 OIHOH IepeMeHHOoH. MHOXeCTBO 1 bubmmorexa TIOK
P ' https://m.eds00.ru/aa638704
pelIeHN HePaBeHCTBA
10 [lonsTHE O penIeHNH HEPABEHCTBA C 1 0 0 bubmuoteka [IOK
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OJHOM nepeMEHHON. MHOKECTBO
pEelIeHU HEpaBEHCTBA

https://m.edsoo.ru/4df1faa0

1 PaBHOCHIIBHBIE HEPABEHCTBA. bubnmnoreka HOK
HepaseHncrtBo-ciiencraue https://m.edsoo.ru/3al7ce2c
12 HucnoBble TPOMEKYTKH bubmmorexa [JOK
P Tt https://m.edso0.ru/80735150
JIvuHeitHoe HEPaBEHCTBO C OJIHOM
13 MEPEMEHHOI 1 MHO>KECTBO €T0 bubmmorexa [JOK
p N https://m.edso0.ru/f0262587
petieHui
14 Peuienne nuHENHBIX HEPABEHCTB C bubmmorexa [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/3ceb586b
15 Pemienne nuHeHHBIX HEPABEHCTB C bubmmoreka [JOK
OJHOM NEPEMEHHOU https://m.edsoo.ru/c91ac5f2
16 Penienue nuHEMHBIX HEPABEHCTB C bubnnoreka [JOK
OJHOM NEPEMEHHOU https://m.edsoo.ru/59248dbe
17 CucTembl TUHEHHBIX HEPABEHCTB C bubmuoreka [IOK
OJHOM MEPEMEHHOU https://m.edsoo.ru/a0eba498
18 CucreMbl TUHEHHBIX HEPABEHCTB C bubmmnoreka HOK
OJHOU MEPEMEHHOU https://m.eds00.ru/98bf65c2
Pemienne TeKCTOBBIX 33714 C
19 MTOMOIIIBIO JIMHEWHBIX HEPABEHCTB C brbmmorexa [TOK
iu N p https://m.edso0.ru/93d78c5b
OJIHOY TIEpEMEHHOI
20 Konrponbnas pabora no reme bubmmnoreka HOK
"HepaBencrsa" https://m.edsoo.ru/a90aff13
but6mmorekxa [IOK
21 K
BAAPATHHE KOpHH https://m.edso0.ru/4112736f
99 Apudmernueckuil KBaapaTHbIHI bu6muoreka [JOK

KOpPCHB U €ro CBOICTBa

https://m.eds00.ru/1970379
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Apudmernueckuii KBaapaTHbIHI

bubnunoreka LIOK

23
KOpPEHb M €ro CBOMCTBA https://m.edsoo.ru/16109afa
[ToHsiTHE HPPAIMOHAIBHOTO YKCIIA.
24 JelicTBus ¢ HppallMOHAIbHBIMU bubmmorexa LIOK
ppall https://m.edsoo.ru/cd0cd78c
YUCIIaMU
25 CBoiicTBa ACHCTBUM C bubmuorexa [IOK
YMppalyOHaJIbHBIMUA YHCIIAMU https://m.edsoo.ru/ca58bc78
CBoiicTBa ACHCTBUM C bubnunorexa LIOK
26
HMppanyoHaJIbHbIMU YUCIIAMHU https://m.edsoo.ru/ach64581
97 CBoiicTBa ACHCTBHI C bubnuoreka [{OK
UPPALMOHAIBHBIMU YU CIIAMH https://m.edsoo.ru/bc7f36a8
28 CpaBHeHNe UpPalMOHAILHBIX YHCET bubmmorexa LOK
P ppatt https://m.edsoo.ru/7b26d3b0
29 CpaBHeHNe UpPaMOHAIbLHBIX YHCET bubmorexa LIOK
p ppall https://m.edsoo.ru/c5bd43e0
MHokecTBO N1eHCTBUTENBLHBIX YHCE.
30 IIpencraBienus o pacUIUpPEHUIX bubmorexa LIOK
ped p P https://m.edsoo.ru/51f76bld
YHUCIIOBBIX MHOKECTB
JlonycTrMble 3HaYEHUS TEPEMEHHBIX
31 B BBIPQKEHUSIX, COJIEPIKAILINX bubmorexa LHOK
P » coleprait https://m.edsoo.ru/de922590
apudMeTHIeCKre KBaIpaTHbIE KOPHU
OITYCTHMBIE 3HAUYEHHUS EPEMEHHBIX
32 fBHy KCHUAX, COTepIKa ix bubmorexa HOK
P » CONCPIRAM https://m.edsoo.ru/c1f762ee
apudmeTHUeCcKre KBaJIpaTHbIE KOPHU
ToxaecTBeHHBIE PpeoOpa3oOBaHUS
33 BBIPa)KEHHH, COJIEPKaIINX bubmorexa HOK
p > coneprRatit https://m.eds00.ru/16765140
apudmeTHuecKre KBaJIpaTHbIE KOPHU
34 ToxxecTBeHHBIEC TPEOOpPa30BaHUS bubnuotexa [JOK
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BBIPAXKEHUM, COJIEPHKALIUX
apudMeTHYECKHE KBaIpaTHbIC KOPHU

https://m.edsoo.ru/cdd27ch8

ToxnecTBeHHbIe TPeoOpa3oBaHus

bu6nmorexa [IOK

3 BPIPLKCHIHIL, COACPIRALLIE hittps://m.eds00.ru/57be760d
apu(pMeTHYECKUE KBaIpaTHbIE KOPHU
ToxaecTBeHHble MpeoOpazoBaHUs

36 BBIPOKECHHM, COACPIKAITUX Bubmaorexa ITOK

https://m.edsoo.ru/e39412ea

apu(dMeTHYECKUE KBaIpaTHbIE KOPHU

37 KonTponbhas pabota no Teme bubmmoreka [JOK
"KBanpaTHblii KOpeHb" https://m.eds00.ru/9483f887

bubnunoreka LIOK

38 Keazpatiioe ypasHetiie https://m.eds00.ru/53191c0b
dopMmyna KOpHEW KBaIpaTHOTO

39 ypaBHeHus. KonnuectBo Bbu6motreka [JOK
JIEUCTBUTEIIbHBIX KOPHEH https://m.edso0.ru/02455db5
KBaJIPATHOTO ypaBHEHUS
®dopMyna KOpHEW KBaIpaTHOTO

40 ypaBHeHus. KonnuectBo bubnmnoreka HOK
JIEUCTBUTEIIBHBIX KOPHEN https://m.edsoo.ru/7d6cdfb2
KBaJIPATHOTO ypaBHEHUS
®dopMyna KOpHEW KBaIpaTHOTO

41 ypaBHeHus. KonnuectBo bubmmnoreka HOK
JIEUCTBUTEIIBHBIX KOPHEHN https://m.edso00.ru/1c76389f
KBaJIPATHOTO ypaBHEHUS
®dopmyna KOpHEW KBaIpaTHOTO

42 ypaBHeHus. KonnuectBo bubmuoreka [IOK

JIEUCTBUTEIIBHBIX KOPHEUN
KBaJ[paTHOI'O YpaBHEHUS

https://m.edsoo.ru/5fe60585
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bubnunorexa LIOK

43 Teopema Bitera https://m.edsoo.ru/4c7c44b5
bu6nmorexa [IOK
44 Teopewma Bitera https://m.edsoo.ru/a76e9038
VYpaBHEeHUs, CBOJUMBIE K JIMHEIHBIM
45 aBHEHUSIM WIH K KBaIpaTHBIM brbmmorexa [JOK
P a8 https://m.edsoo.ru/4fh6bbcl
YpaBHEHUSIM
VYpaBHEHMSs, CBOAUMBIE K TMHEUHBIM
46 aBHEHUSIM WIH K KBaIPaTHBIM bubmorexa LIOK
P s https://m.edso00.ru/3af662c6
yYpaBHEHUIM
47 KBanpaTtHoe ypaBHeHue ¢ bu6mmoteka [JOK
apaMeTpoM https://m.edsoo.ru/8a55ecf0
48 Peuienne kBagpaTHbIX ypaBHEHMI C bubnuoreka [IOK
rapameTpamu https://m.eds00.ru/105b6317
49 Peuienne kBagpaTHbIX ypaBHEHMI C bubnunoreka LIOK
napameTpamu https://m.edsoo.ru/47da856a
Pemenue kBaapaTHBIX ypaBHEHHUI, bubmuoreka [IOK
50
coAepKAIIMX 3HAK MOILYJIA https://m.edso00.ru/3f000b93
51 Pemenue kBaapaTHBIX ypaBHEHMI, bubmuoreka [IOK
CoAEpKaIIMX 3HAK MOILYJIA https://m.edsoo.ru/51525b4b
59 YpaBHEHHE Kak MaTeMaThudecKas bubmmnoreka HOK
MOJIEJIb peaIbHOW CUTyalluu https://m.edsoo.ru/20a5fe85
53 Penrenne TeKCTOBEIX 3a7a4 C bu6nmorexa LIOK
ITOMOIIBIO KBA/IPATHBIX YPABHEHUN https://m.edsoo.ru/9f3d34e0
54 KonTtponbHas pabora o Teme bubmuoreka [IOK
"KBaznpaTHble ypaBHEeHUs" https://m.edsoo.ru/4eeabf05
55 PanronansHble BbIpakeHUs buGnnorexa [IOK

https://m.edsoo.ru/e7b471bc
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56 ToxaecTBeHHBIE TpeoOpa3oOBaHUS bubnmoreka [JOK
pallMOHAIBHBIX BBIPAYKEHUI https://m.edso0.ru/76eca410
57 ToxaecTBeHHBIE TpeoOpa3oOBaHUs bubnmnoreka HOK
palOHAIBHBIX BBIPAKECHUN https://m.edsoo.ru/4f03b9cl
58 ToxaecTBeHHble MpeoOpazoBaHUs bubmmoreka [JOK
pallMOHAIBHBIX BBIPAYKEHUI https://m.edso0.ru/14361971
ToxaecTBeHHBIE TPpeoOpa3oOBaHUs bubmmoreka [JOK
59 .
pallMOHAIBHBIX BBIPAYKEHUI https://m.eds00.ru/28163198
Anrebpanueckast 1poOb.
60 JonycTuMble 3HaUYE€HUS IEPEMEHHBIX bubnnoreka [JOK
B IpOOHO-PAIIMOHATBHBIX https://m.edsoo.ru/4alcc260
BBIPKCHUSIX
Anrebpanueckasi 1po0Ob.
61 JonycTuMble 3HaUYE€HUS IEPEMEHHBIX bubnnoreka [JOK
B JIPOOHO-paIMOHALHBIX https://m.edsoo.ru/4ede5c94
BBIPKCHUSIX
Anrebpanueckas 1poOb.
62 JonycTtumMble 3HaUY€HUS IEPEMEHHBIX bubnuoreka [{OK
B JPOOHO-pallnOHAIbHBIX https://m.eds00.ru/65188f61
BBIPKCHUSIX
63 OCHOBHOE CBOMCTBO bubmmoteka IIOK
anredpandeckoi Ipoou https://m.edso00.ru/753cb03c
64 OCHOBHOE CBOMCTBO bubmmoteka IIOK
anredpandeckoi 1poou https://m.edsoo.ru/9bed7fd1
65 CroxeHue ¥ BEIUUTAHNE bubmmoreka [JOK
anreOpanvecKkux Apooeit https://m.edsoo.ru/44d36cf1
66 CroxeHue ¥ BbIUUTAHUE bubnuotexa [JOK

anreOpanyeckux Apooeit

https://m.edso0.ru/852a7f59
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67 VYMHOXEHUE U JIeJICHUE bubnuorexa [{OK
anreOpanvecKux apooei https://m.edso00.ru/8664f031
68 YMHOXEHHUE U JCIICHHUE bubmuorexa [JOK
anredpandecKux Ipooeit https://m.edsoo.ru/5f478ca4
YMHOXEHHUE U IeJICHHE bubnunorexa LIOK
69 .
anreOpanvecKkux Apooeit https://m.edso0.ru/79aaddfc
20 Bo3sBenenue anredbpandeckoii qpoou bubmmoreka [JOK
B CTEIEHb https://m.edsoo.ru/3ca7ef46
KonTtponsHas pabora o Teme
71 " JIpoOHO-paIMOHAIILHBIC bubmmorexa LIOK
P ,{I https://m.eds00.ru/29a864b8
BBIPAXKCHUS
bubnuoreka [{OK
72 -
JIpOOHO-PALHOHATEHEIC YPABHCHIA https://m.edso0.ru/988d8b72
Pemenue npoOHO-paliMOHAIBHBIX
73 aBHeHlflngBO ﬂp ;xcsl K bubmorexa LOK
yp . » RO https://m.edso0.ru/20ce2887
JTUHEHHBIM YPaBHCHUSIM
Pemenne 1poOHO-paOHaIbLHBIX
74 aBHeHI/III;IPCBo }Ip I/Lllxcsi K bubmorexa LHOK
yp . » CBOU https://m.eds00.ru/2f91c093
JUHEHHBIM YpaBHEHHSIM
Pemenne 1poOHO-paOHaIbLHBIX
75 aBHeHI/III;IPCBo }Ip I/Lllxcsi K bubmorexa HOK
yp . ’ e https://m.edsoo.ru/beafd17c
JUHEHHBIM YpaBHEHHSIM
Pemenne 1poOHO-paMOHAIBHBIX
76 aBHeHI/II];IpCBO SIp I/IIIXC;I K bubmmorexa TIOK
yp » CBOATHL https://m.edso0.ru/246¢4982
KBaJIPATHBIM YpaBHEHUSIM
Pemenne qpoOHO-paMOHAIBHBIX
lvlp pat bubmuoreka [{OK
77 YPaBHEHUH, CBOASAIIMXCS K

KBaJPAaTHBIM YPaBHEHUSAM

https://m.edsoo.ru/daff5e22
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Pemenne npoOGHO-paimOHATBHBIX

bubnunoreka LIOK

78 €HUl
YPABHCHITH, CROJUITIMACI K https://m.eds00.ru/927f8fc6
KBaJIPATHBIM YPaBHEHUSIM
Pemenue n1poOHO-paLIMOHAIBHBIX
79 aBHeHHﬁpMeTo (I))M 3aMEHEI Bubmnorexa HOK
P . A https://m.edsoo.ru/67a4063e
ePEeMEHHOM
Pemenre qpoOHO-paiMOHATBHBIX
80 ABHEHUI METOLOM 3aMEHBbI Bubmmoreka HOK
P . A https://m.edsoo.ru/1d27e354
MIePEeMEHHOM
Pemienue 1poOHO-paiMOHAIBHBIX
81 aBHEHUI METONOM 3aMEHBI Bubmorexa HOK
P . a https://m.edsoo.ru/002cf04c
IePEeMEHHOMI
Pemenue 1poOHO-pALIMOHATBEHBIX
82 aBHeHI/IﬁpMeTo (I))M 3aMEHBI Bubmorexa LIOK
P . a https://m.edsoo.ru/f7cd7e78
IePEeMEHHOMI
Pemrenye TeKCTOBLBIX 3a7a4 C
83 [IOMOILBIO APOOHO-PALIMOHAIIBHBIX Bubmoreka HOK
. P P https://m.edsoo.ru/0e786da3
ypaBHEHHI
Pemrenue TeKCTOBBIX 3a7a4 ¢
84 IOMOIIBIO IPOOHO-PALIMOHAIBHBIX Bubmnorexa HOK
HI Uﬂp patt https://m.edsoo.ru/262e4af7
ypaBHEHU
Pemenune TekcTOBBIX 3a/1a4 C
85 [IOMOIIBI0 IPpOOHO-pAllHOHAIBHBIX Bubmnorexa HOK
Hl vzlp patt https://m.edso0.ru/6d100a76
YpaBHCHHIA
Pemenune TekcToBBIX 3a/1a4 C
86 [IOMOIIBI0 IPOOHO-pALIHOHAIBHBIX Bubmiorexa IJOK
Hl Vﬂp patl https://m.edso0.ru/62d9258¢c
ypaBHEHHIA
87 Pemenne TekcTOBBIX 3a1a4 C but6mmoreka [IOK
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MOMOIIBIO APOOHO-PAITUOHATILHBIX
ypaBHEHUH

https://m.edso0.ru/c8ae2716

Pemrenne TEKCTOBBIX 3a/a4 C

88 MOMOIIBIO APOOHO-PAITUOHAITBHBIX bubmmorexa [JOK
HIPIO APODHOPA https://m.eds00.ru/4006b32¢
ypaBHEHUU
89 ['padpuaeckas maTEepIpeTALIHS bubnmnoreka HOK
ypaBHEHUH C JIBYMSI IEPEMEHHBIMU https://m.edsoo.ru/b0a2c810
KonTponbhas pabota no teme
90 " IpoOHO-pallMOHAIIbHBIC bubmorexa OK
P p”u https://m.edso00.ru/1aad97be
ypaBHEHUS
01 OO6nacth ornpeAesieHus] © MHOYKECTBO bubmmoreka [JOK
3HAUCHUH QYHKIINH https://m.edsoo.ru/72d8d178
92 Ob6unacTp onpeaeneHuss 1 MHOXKECTBO bubnnorexa [JOK
3HaYeHUN PYHKIUU https://m.edso0.ru/7930bc78
. bubmuoreka [IOK
93 0
Cniocobe sananms GynKunil https://m.edso00.ru/648634ec
bu6nmorexa LIOK
4 r
o pagui dyricun https://m.edsoo.ru/bc183968
YreHue cBOMCTB QyHKINU TIO €€
rpaduky. I[Ipumeps! rpaduxos bubmuoreka [IOK
95 .
(GyHKIMH, OTpa)xaroux peajibHble https://m.edsoo.ru/5a3c0b26
TIPOIIECCHI
OYHKIINH, OMUCHIBAIOIIUE MPSIMYIO U
96 06y aT?{ MpoIo I/I;l:lanblile o bubmmorexa [JOK
PATHYIO HpOTIOPH https://m.edso0.ru/7d59a787
3aBHCUMOCTH, UX TpapuKu
OYHKIINH, OMUCHIBAIOIIUE MPSIMYIO U
YHEN B PAMY but6mmoreka [IOK
97 00paTHYIO IPOMOPIIUOHATIEHBIC

3aBUCHUMOCTH, UX Fpa(l)I/IKI/I

https://m.edsoo.ru/a700fb4a
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DyHKIMHU, ONUCHIBAKOLIUE MIPAMYIO U

98 00paTHYIO IPONOPLIMOHAILHBIE bubmorexa LIOK
PATHYIO HpOTIOpH https://m.edsoo.ru/c8f8fdf6
3aBUCUMOCTH, HX Tpaduku
N bubnuorexa [{OK
(0)) =x2 %
%9 YHKIWA Y = X2 M €€ CBOMCTEA https://m.edso0.ru/a88a94b3
_ . . bubnunorexa LIOK
100 Pyniuus y = X2 1 e€ cBoHcTEa https://m.edsoo.ru/75c41a0a
_ . . bu6nunorexa LIOK
101 Pyniuus y = X3 u e€ coiicTsa https://m.edsoo.ru/228c3831
_ N . bubnuoreka [{OK
102 Dy Y =1/x u € cBoliCTBa https://m.edsoo.ru/2d0b876¢
_ N . bubmuoreka [IOK
103 Py Y =K/x u € cpoiicTsa https://m.eds00.ru/70159503
. bubnuoreka [{OK
104 (o) =v %
0 YHKIUA Y ZVX M €€ CBOHCTEA https://m.edso0.ru/1b220999
105 KonTposnbHas pabora no teme bubmuoteka [IOK
"@yHkun" https://m.eds00.ru/77c6ef63
bubnmorexa LIOK
106 CrelneHs ¢ IeIbIM II0Ka3aTelIeM https://m.edsoo.ru/6c8839ea
107 CBoiicTBa CTENEHU C 1IEJIBIM bubnnorexa [JOK
MokKazaTelieM https://m.edsoo.ru/bd6e2elc
CBolicTBa CTENEHH C LEJIBIM bubmmoteka IIOK
108
oKa3aTejieM https://m.edsoo.ru/ceae927f
109 CBOMCTBA CTEIEHH C IIEIBIM bubnunorexa LIOK
MoKa3aTejieM https://m.edsoo.ru/54faad53
IIpeoOpa3zoBanue BEIpAKEHUM,
peodp P bubmuorexa [{OK
110 COJIEpXKAIINX CTETIEHH C LIETbIM

IIoKa3arcjiemM

https://m.edso0.ru/53d921e6
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[IpeobpazoBanue BhIpaxeHUH,

111 bubnunoreka LIOK
COACPHMATIHX CTEIICHH © TICTEM https://m.eds00.ru/46fbf966
MoKazaTeJieM
IIpeoOpasoBanue AKEHUH,

112 PeODPasoBatie BHIPRIKCHIH bubnmoreka [JOK
CONCPHAIIMX CTCHCHH € HEIPIM https://m.eds00.ru/f5e6081b
MoKa3aTesieM

113 C . bu6nmoreka IIOK

TAHAAPTHBI BHU HHCTA https://m.edsoo.ru/6a9ab72b

114 C . bubnunoreka LIOK

TAHAAPTHBI B HHCTA https://m.edsoo.ru/3121ecfe

115 JelicTBUs ¢ yuciIamMu, 3aMMCaHHBIMU bubmmoreka [JOK
B CTaHJAPTHOM BHJIE https://m.edsoo.ru/b0c28e40

116 JleMcTBuUS ¢ YKCIaMH, 3alIiCaHHBIMHU bubmuoreka [IOK
B CTAaHAAPTHOM BHU/JIE https://m.edsoo.ru/73cd08d3
P 0

- azMepbl 00BEKTOB OKPYKAIOILIETO BuGmorexa LOK
MHpa, JUTHTEIRHOCTS HPOHECCOB B https://m.edso0.ru/9¢11128a
OKPY’KaIoIlleM MHUPE
Pa3mMepsr 00bEKTOB 0 AIOIIETO

118 B3MEPEI ODLEICTOR OxpyHarom rB bubmuoreka [JOK
MHP3, UTHTEILHOCTS HPOHeccon https://m.edsoo.ru/3b40070d
OKPY’KaIoIlleM MHUPE
P 0 0

1o a3Mepbl 00BEKTOB OKPYKAIOIIET! BuGmorexa [OK
MHPa, JUTHTEILHOCTS HPOTECcoB B https://m.eds00.ru/357b102d
OKPY’KaIOIIIeM MHUPE

120 bubmuoreka [{OK
Jlenenne ¢ ocTaTkoM https://m.eds00.ru/680dd020
CpaBHeHUS 1IENIbIX YHCET 110 bubmuoreka [IOK

121
MOJIYJIFO HATYPAJIIBHOTO YUCIa https://m.eds00.ru/35e68128

122 CpaBHeHUS LIENBIX YHUCET 110 bubmuoteka [IOK
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MOJYJII0 HaTypaJIbHOIO YHCiIa

https://m.edsoo.ru/56c3d6a8

123 CroMeTBa ChABHEMI 110 MOVILIO bu6nuoreka [IOK
B BHEHMI 110 MOIYII
BoHcTEa ¢p o https://m.eds00.ru/052fH520
124 CBolicTBa CpaBHEHHH 10 MOIYIIIO bubmorexa LHOK
P ay https://m.edsoo.ru/c519bbf7
OcTaTKu CyMMBI U ITPOU3BENEHUS 10 Bu6muotexa [JOK

125
JAHHOMY MOJYJIIO https://m.edsoo.ru/bb297bac

126 KoHTposbHas pabota 1mo Temam bubnmnoreka HOK
"Crentean", "JlenmumocTs" https://m.edso0.ru/f0589d9e
[ToBTOpEeHME K 0000IIECHNE.

Pernienne nuHEHHBIX HEPABEHCTB C
127 OJIHOH IMEPEMEHHON U CECTCM bu6morexa HOK
a . p . https://m.edsoo.ru/04aa7dfb
JUHEHHBIX HEPABEHCTB C OHOM
MIEPEMEHHOMN
[ToBTOpEeHME 1 0000IIEHNE.
Pemenue nuHeNHBIX HEPABEHCTB C

128 HOI ITepeMEHHON 1 CII:CTeM bubmorexa LHOK
R Ov °pe . https://m.edso0.ru/8b5316ec
JUHEHHBIX HEPABEHCTB C OJTHOMN
MePEMEHHOMN
[ToBTOpenue n obobIIEeHHE.

129 ToxnecTBeHHbIe TpeoOpa3oBaHus bubnmnoreka HOK
BBIPAXKEHUM, COJIEPKALIUX https://m.edsoo.ru/8cbe4cfe
apudmeTHuecKre KBaJIpaTHbIE KOPHU
[ToBTOpeHue u 0600IIEHNE.

130 Pemienue kBagpaTHbIX ypaBHEHUM. bu6muoreka [JOK
Pemenne TEKCTOBBIX 3a/a4 C https://m.eds00.ru/8316894¢
MOMOIIbIO KBaJIPATHBIX YpaBHEHUN

bubmunoreka IHOK
131 [ToBTOpeHue u 06001IeHNE. 1

https://m.edsoo.ru/laa74cab
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Pewenue 3ana4 u3 peanbHON KU3HU

[ToBTOpeHHE 1 0000IIEHNE.

bu6nmorexa [IOK
132 ToxnecTBeHHbIE npeo6pa3f)BaHI/I;1 1 https://m.edsoo.ru/d87¢1b96
paIMOHATLHBIX BRIPAXKCHUN
[ToBTOpEeHME B 0000IIEHNE.
Pemenre qpoOHO-palMOHATIBHBIX
ABHEHUM, CBOISIINXCS K
133 J};iHef/'IHHM AN i I?;a aTHBIM 1 bubnnorexa LIOK
P https://m.edsoo.ru/45dc757f
ypaBHCHUSM. PeleHre TeKCTOBBIX
3a/1a4 ¢ TOMOIIBIO IPOOHO-
palMOHAIBHBIX YPAaBHEHUMN
[ToBTOpEeHME 1 0000IIEHNE.
134 Pemenune TekcTOBBIX 3amMa4 1 bubnnorexa [JOK
A https://m.edsoo.ru/f14c101e
Pa3TUYHBIMH CIIOCO0aMU
bubmuoreka [IOK
1 " 1
3 TOTOBAs KOHTPObHAs padoTa https://m.edsoo.ru/lela2a62
136 [ToBTOpenue n obobIIEeHHE. 1 bubmuoreka [IOK
Pemenue 3agau u3 peaabHON KU3HU https://m.edsoo.ru/b7228af5
OBILIEE KOJIMYECTBO HACOB I10 136

I[TPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1. AnreGpa. 8 kmacc: yue6. st obmeoOpa3oBar. opranuzanuii / [FO.H. Maxkapsiues,
H.I'. Munmrox, K.M. HemkoB u nap.]; mox pen. C.A. TenskoBckoro. — 8- uzn. — M.
IIpoceemenue, 2018

METOANMYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

1. Anre6pa. CoopHuk pabouux mporpamm. 7—9 Kiaccel: OCOOHE ISl yUHUTENei
o0meobpasoBar. opranuzanuii / [coctaButens T. A. bBypmuctposal]. — 2-¢ u3j.,
non. — M.: IIpocsemienue, 2014

2. AunreOpa. 8 kiacc: paboyasi mporpamMma U TEXHOJIOIMYECKHE KapThl YPOKOB IO
yuebnuky FO. H. Makaperuesa, H.I'. Munmtok, K.W. Hemkosa, C.b. CyBopoBoii /
aBT.-cocT. B.B. JlecotoBa, H.A. Kum. — Bonrorpan: Yuurens, 2018

3. Jlupmaktudeckue matepHalibl 1mo anredpe: 8 kinace k yueonuky F0.H. Makapsraea
u ap. «Anrebpa 8 kmacc» / JI.LU. 3BaBuy, H.B. IpsakonoBa. — M. : 3gaTenbCcTBO
«Dx3ameny, 2013

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

1. https://math5-vpr.sdamgia.ru/ - OOpa3oBarenbHBId MOPTAT Ui IOJATOTOBKH K
paboram Maremaruka i 5 Kiacca

2. https://math6-vpr.sdamgia.ru/ - OOpa3oBareiabHBI MOPTAT JUIsi IOJTOTOBKH K
paboram Maremaruka [uist 6 Kinacca

3. https://math7-vpr.sdamgia.ru/ - OOpa3oBaTenbHbIi TOPTANT U MOJATOTOBKH K
paboram Maremaruka juis 7 Kiacca

4. https://math8-vpr.sdamgia.ru/ - OO6pa3oBaTeabHBI MOPTaT I MOATOTOBKH K
paboram Maremaruka /uist 8 Kimacca

5. https://math-oge.sdamgia.ru/ - OOpa3oBaTeibHbIi TOPTANT A TMOATOTOBKH K
’K3aMeHaM Maremaruka

6. http://window.edu.ru/ - Exnaoe okHO 10CTyIa K 00pa30BaTe/IbHBIM pecypcam

7. http://school-collection.edu.ru/catalog/ - Enunas KOJIIEKIIUS U (POBBIX
o0pa30BaTeIbHBIX PECYPCOB

8. https://fipi.ru/ - ®I'BHY «®enepanbHblii HHCTUTYT MEAATOTUIECKUX H3MEPEHUID»

9. https://uchi.ru/ - Yuu.py — uHTepakTHBHAs 00pa3oBaTeibHas OHIAH-TUIaTGopma

10. https://interneturok.ru/ - bubnmoreka BUAEOYPOKOB MO IIKOJIBHOM MPOrpaMme

11. http://www.edu.ru - ®enepanbHblii mopran «Poccuiickoe 0Opa3oBaHHe

12. https://mccme.ru/ - MOCKOBCKHUIT IEHTP HEMPEPHIBHOTO MaTEMAaTHYECKOTO
oOpazoBaHUs

13. http://www.math.md/school/indexr.html - BupryanpHas mkosa roHOro MaTeMaTuKa

14. http://www.geometry.ru/ - TeomeTpudeckuii moprat

15. http://matematiku.ru/ - Maremarndeckuii mopran Marematuky.py

16. https://m.edsoo.ru/f2a291e0 Bubmauoreka [IOK
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