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MHNOACHUTEJIBHAS 3AIITMCKA

AnreOpa sBISE€TCS OJHUM M3 OMNOPHBIX KYpCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: oHa 00ecTeurnBaeT U3yYeHHUE APYTUX JTUCHUILIMH, KaK €CTE€CTBEHHO-
HAyYHOTO, TaK W TYMaHUTApHOTO IHMKJIOB, €€ OCBOCHHE HEOOXOIUMO JUIs
MIPOJIOJDKEHUST 00pa30BaHUS M B TIOBCEHEBHOW U3HU. Pa3zButne y oOydarommxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKICHUU U CYIIHOCTH airedpandyecKkux
abcTpakiuii, cnoco0e OTpakKeHHsI MaTeMaTUYECKONW HAYKOW SIBJICHUHN U MPOIECCOB
B MpUPOJE U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM
MMO3HAHUU ¥ B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
M KauyeCTB MBIIUICHUS, HEOOXOANUMBIX IS aJanTallid B COBPEMEHHOM IH(PPOBOM
obmectBe. M3ydenue anreOpsl obOecrnieunBaeT pa3BUTHE YMEHUS HAOIIOAATh,
CpPaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHHUS,
CITIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOM JCHCTBUS W BBIBOJIBI,
dopmynupoBath yrBepxkAcHU. OCBOEHUE Kypca anreOpbl 00eCieunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIUICHUST OOYyYalOIIMXCSA: OHU HCIOJNB3YIOT JCAYKTHUBHBIE W
WHAYKTUBHBIE PacCyXXJeHusi, 0000IIeHe U KOHKPETU3AIMIo, aOCTparupoBaHue U
aHanoruto. OOydyeHue  anreOpe  TpenanosnaraeT  3HAYUTEIBHBIA  00BEM
CaMOCTOSITENIFHOM ~ JIEATEIBHOCTH OOYYaIOIIUXCSI, IMOATOMY CaMOCTOSTEIHHOE
pelieHue 3a1a4 IBIsSeTCs peaau3aiuen e TeIbHOCTHOTO MPUHIIUIA O0yUYEHU .

B crpykType mnporpammbl ydeOHOro Kypca «AmnreOpa» uisi OCHOBHOIO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHMUMAIOT COJIEP)KaTeIbHO-METONICCKUE
muHUU: «Yucna U BBIUHUCICHU», «ANTeOpandecKue BhIPAKEHU», «YPAaBHEHUS U
HepaBeHCTBa», «Dyukmumy. Kaxkmas w3 3TUX CoAepKATEIbHO-METOANYECKUX
JUHUN pa3BUBACTCS HA TPOTSHKEHUU TPEX JIET U3yUCHUSI Kypca, B3aUMOJICHCTBYS C
IPYTUMHU €ro JUHuSAMH. B Xoae wu3ydeHHs y4eOHOro Kypca OO0ydJaroIIuMCs
MIPUXOUTCS JIOTUYECKUA PACCYKIaTh, MCIOIb30BaTh TCOPETUKO-MHOKECTBEHHBIH
s3bIK. B CBsI3M ¢ ATUM B mporpaMmy y4eOHOro Kypca «AmnreOpay» BKIIIOUEHBI
HEKOTOpPbIE OCHOBBI JIOTHKH, TPEJCTAaBICHHBIE BO BCEX OCHOBHBIX pa3jienax
MaTeMaTU4YeCKoro o0pa3oBaHus U CIIOCOOCTBYIOIIME OBJIAJICHUIO 00YUYarOIIUMUCS
OCHOB  YHUBEPCAJIILHOTO  MareMarudeckoro si3bika. Conaep)karenbHOW |
CTPYKTYpHOM OCOOCHHOCTBIO Y4eOHOro Kypca «Anrebpa» SBISETCA €ro
MHTETPUPOBAHHBINA XapaKTep.

Conepxxanne nuHUM «Yucna ¥ BBIYUCICHHS» CIY>KUT OCHOBOM  JIJIst
JTANTBHEHIIIET0 M3yUYCHUS] MATEMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIONIUXCS
JIOTHYECKOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMECHHS ITOJIB30BATHCS aITOPUTMaMHU, a
TaK)Ke MPUOOPETCHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAMMBIX JIJISl IOBCETHEBHOM
KU3HU. Pa3BUTHE MOHSATHS O YKCIE HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs
CBSI3aHO C PalMOHAIBHBIMHA M MPPAIMOHAIBHBIMUA YUCIaMH, (OPMHUPOBAHUEM



NPEICTaBICHU O JEHCTBUTENHLHOM uYHCIe. 3aBEpUICHUE OCBOEHHUS YHCIOBOMN
JUHUW OTHECEHO K CpeHeMY 00IeMy 00pa30BaHHUIO.

ConeprkaHue IByX alreOpanyecKkux JMHUN — « AreOpandeckue BhIPaKEHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOYyUAIOIIHUXCS
MaTEeMaTHYECKOro armapara, HeoOXOIWMOTO MAJisi peIIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TIPEIMETOB U TMPAaKTHUKO-OPUEHTUPOBAHHBIX 3afady. Ha ypoBHe
OCHOBHOTO 00I1Iero o0pa3oBaHus Yy4eOHBI MaTepHal TPYHIHPYETCS BOKPYT
palMOHABHBIX BhIpAXKEHUH. ANreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTUKH Kak
A3bIKa JUISI TIOCTPOCHHUS MAaTEeMaTUYeCKHX MOJIEJeH, OINMUCaHusd MPOIECCOB U
ABIICHUN peanbHOro Mupa. B 3amaunm oOydeHus anreOpe BXOIAT Takke
JalbHEHIee pa3BUTUE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOAWMOTO, B
YaCTHOCTH, JJII OCBOCHHUS Kypca HH(DOPMATUKH, W OBJIAJICHUE HABBIKAMHU
JIEeNyKTUBHBIX paccyxaeHuil. [IpeoOpa3oBanre cUMBOJIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHUs1, CHOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPUECTBY.

Conepxanue GyHKIIMOHATBHO-TpapUUECKON JIMHUK HAIICJICHO Ha MOJyYeHHE
oOyJaronMMuUcs 3HaHUM O (PYHKIMSAX KaK BaKHEHIIEH MaTeMaTH4eCKOW MOAeNn
JUIS OTIMCAHUsl M UCCIIEOBaHUS Pa3HOOOpPa3HBIX MPOLECCOB U SIBICHUN B MPUPOIE
u obmectBe. M3yueHne maTepuana CHOCOOCTBYET Pa3BUTHIO y OOYyYaOLIUXCS
YMEHHsI UCTIOJIB30BaTh PA3INYHBIC BHIPA3UTEIbHBIC CPEJICTBA SI3bIKa MAaTEMaTHKU —
CIIOBECHBIC, CHMBOJIMYECKHE, Tpaduyeckue, BHOCUT BKIaJ B (OPMHUPOBAHHE
MPEICTAaBICHUA O POJIM MAaTEMATUKH B PA3BUTHUN ITUBUIIM3AINH U KYJIbTYPHI.

CormacHo yueOHOMY TuTaHy B /-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPHIH BKIIOYAECT CJEAYIOIIME OCHOBHBIE pazJieNibl COACpPKaHUS:
«Ynucna W BBIUMCICHUS», «AJreOpandyecKkue BBIPAXKCHHsS», «YpaBHEHUS W
HEPaBEHCTBA», « DYHKITUNY.

Ha uzydenne yuebHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce
— 102 yaca (3 ygaca B Heneno), B 8 kimacce — 102 yvaca (3 yaca B Hezeno), B 9
kiacce — 102 yaca (3 yaca B HeZIeINIO).



COIEPKAHUE OBYYEHUA
7 KIIACC

Yucia 1 BBIYUCTICHUA

Hpobu OOBIKHOBEHHBIE U JIECATUYHBIC, TEPEXO] OT OAHOW (POPMBI 3aNKCH
npobeit k apyroi. I[loHsATHe panMOHANBHOTO YHCIA, 3alUCh, CPAaBHEHHUE,
YOOPSAOYMBAHUE  pAllMOHANBHBIX — YHceld. ApudmeTnyeckue JEHCTBUS C
palMOHAIIBHBIMYA YMCIIamMu. Pelienue 3amgad U3 peaJibHOW NPAKTHKY HA 4acTH, Ha
TpoOH.

CreneHb C HaTypaJbHBIM TIOKa3aTelieM: OIpeeieHue, MpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEAEICHHs, 3auch OosbluX uncen. [IponeHTsl, 3anuch
MPOLICHTOB B BUE ApoOH U poOU B BUAE MPOUEHTOB. Tpu OCHOBHBIE 3a7a4d HA
ITPOLIEHTHI, PELICHHUE 3a/1a4 U3 PEAIbHON MPAKTUKH.

IIpuMmeHeHne NPU3HAKOB  JIEIUMOCTH, PA3jI0KEHHE HA  MHOXKUTEIU
HATypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4YuCle TMpsMas ©  oOparHas
MIPONOPLIMOHAIBHOCTH.

AJire0OpanvecKue BbIPaKeHUs

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUSA C IIEPEMEHHOMU. JlOIyCTUMBIE
3Ha4YeHUs NepeMeHHbIX. [IpencraBiaenre 3aBUCUMOCTY MEXKY BEJIMUMHAMU B BUJIE
dbopmynbl. Beraucnenus no ¢popmynam. [IpeodpasoBanne OYKBEHHBIX BbIPAKEHU,
TOXKJIECTBEHHO paBHbIE BBIPAKEHHS, MpaBWiIa MpPeoOpa3oBaHUs CyMM U
MIPOU3BEICHUH, PAaBUJIa PACKPBITUS CKOOOK U MIPUBEIEHUS TOJOOHBIX CJIaraeMbIX.

CBolicTBa CTENEHH C HATYPaJIbHBIM [TOKA3aTEIIEM.

OnHowiensl 1 MHOrowieHbl. CreneHp MHOrowieHa. CioKeHue, BBIYMTAaHHE,
YMHOXXEHHE MHOTro4wiIeHOB. DOpMynbl COKpPam€HHOTO YMHOXKEHMS: KBaJpar
CyMMBl M KBajpar pasHoctu. Popmysia pa3sHOCTH KBaaparoB. PasioxxeHue
MHOI'OYJICHOB Ha MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHMs, IpaBUia NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTDH YPAaBHEHHUM.

JIluHeiHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHCIIO KOPHEW JIMHEHHOIO
YPABHEHMsI, pELICHHE JIMHEWHBIX ypaBHEHHU. COCTaBIE€HHE YPAaBHEHUM IO
YCJIOBHIO 3a71a4y. Pelenne TeKCTOBBIX 3a/1a4 C IOMOILBI0 YPaBHEHUM.

JIuneiliHOe ypaBHEHHE C JIByMsl IEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIMHEMHBIX YpPaBHEHUM C JBYMsS IIEPEMEHHBbIMU. PellleHue cucreM ypaBHEHUH
Ccroco0OM TMOACTaHOBKHU. [Ipumepsl pemieHusi TEKCTOBBIX 3aJad C IMOMOUIbIO
CHUCTEM YPaBHEHHUM.

DyHKIUU



Koopaunara Touku Ha npsimoil. UuciioBele mpoMexyTKu. PaccTossHue Mexay
JIBYMsI TOUKaMU KOOPAUHATHOM IIPSMOM.

[IpsimoyronbHast cucrema koopauHat, ocu OX u Oy. AOcuucca u opauHaTa
TOUYKH Ha KOOPJAMHATHOM MI0CKOCTH. [Ipumepsl rpadukoB, 3a1aHHBIX (HOPMYITaAMHU.
Urenue rpadukoB peanbHbIX 3aBucuMoctel. [lonstue ¢ynkuun. [padux
¢ynkiuu. CoiictBa Qpynkumii. Jluneitnas Qynkuus, e€ rpaduk. ['padux GyHKum
y = |X|. T'paduueckoe penieHrne JIMHEHHBIX ypaBHEHHA W CHCTEM JIMHEHHBIX
YPaBHCHUU.

8 KJIACC

Yuca 1 BHIYMCICHUSA

KBagpatueiii kopenb u3 uwucia. [loHarhe 00 uppalnvoOHAIBLHOM YHCIIE.
JlecsTuunbie TpUOTMKEHUST UppalMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJIpATHBIX KOPHEH U UX MPUMEHEHHUE K IPE0OPa30BAHUIO YHUCIOBBIX BHIPAKCHUM
Y BBIYMCJIEHUSIM. [[€ICTBUTENBHBIC YHCIIA.

Crenens ¢ 1eN1bIM MOKa3aresieM U €€ cBoiicTBa. CTaHmapTHAS 3alliCh YKCIA.

AJire0panvecKue BbIPaKeHUsI

KBampaTHpil  TpEXWieH, pa3lOKEHHE KBAJAPAaTHOTO TPEXWIEHA  Ha
MHOHTENH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoill JpoOu.
CnoxxeHuve, BBIYMTaHHE, YMHOXXEHHE, JCJICHHEe anreOpandeckux JpoOeH.
PanrionanbsHbie BRIpaXEHUS U UX MPE0Opa3oBaHHUE.

YpaBHeHUS ¥ HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyla KOpPHEH KBaJpaTHOTO  YpaBHEHUS.
Teopema Buera. Penienue ypaBHeHU, CBOASAIINUXCS K JTUHEHHBIM U KBAJPATHBIM.
[Ipocreiimme qpoOHO-parMOHATIBHBIC YPAaBHEHUSI.

I'paduueckas uaTEepnpeTanysi ypaBHEHU ¢ IBYMS NIEPEMEHHBIMU M CHUCTEM
JVHEWHBIX YPAaBHEHHW C JBYMS I€peMEHHbIMHU. lIpumepsl pemieHus cucrem
HEJIMHEWHBIX YPABHEHUU C ABYMSI IEPEMEHHBIMM.

Pemennie TekCTOBBIX 3a/1a4 anreOpanyeckuM CrocoooMm.

HucnoBble HEPABEHCTBA U MX CBOKWCTBA. HEpaBEHCTBO C OJHOW MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOMU.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJTHOM EPEMEHHOM.

DyHKUNHA

[lonsitue @ynkuuu. OOMacTh ONpEAeNeHUs] W MHOMKECTBO 3HAYEHHI
dbynkiuu. CocoOb! 3a1anust GyHKITUH.

I'padux dynkmun. Urenue cBoiictB dyHkuuu mno e€ rpaduxy. [Ipumepsr
rpadguKoB HYHKIIHA, OTPAKAIOIIUX PEATHHBIE TIPOIECCHI.



OyHKIMM, OMNHUCHIBAIOIIMNE TPSIMYI0O W OOpaTHYH MPOMOPIHUOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oyrkimn Y = X2, Y = X3, y = Vx, y=|x|. [padudeckoe
pelIeHre ypaBHEHUHN U CUCTEM ypaBHEHUH.

9 KJIACC

Yucia 1 BBIYUCTICHUA

PanmonaneHpie 4ncna, UppalMOHAIBHBIE YHCIA, KOHEYHbIE U OCCKOHEUHBIE
JeCATUYHbIE ApoOH. MHOXKECTBO JIEMCTBUTENBHBIX YUCEN, JEHCTBUTEIbHBIE YU CIIA
KaKk OECKOHEYHBIC NeCSITHYHbIE npoOu. B3amMHO OHO3HAYHOE COOTBETCTBHE
ME3K]1y MHOKECTBOM JEHCTBUTEIBHBIX YUCET U KOOPAUHATHOMN IPSIMOM.

CpaBHeHHE [IEHCTBUTENBHBIX YHUCEN, apuUPMeTHYeCKue JCHCTBUS C
JNEUCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKPYXKAIOUIETO MHpa, AJIUTEIBHOCTh IMPOIIECCOB B
OKPY’KAIOIEM MHDE.

[TpubinkE€HHOE 3HAUEHUE BEIIMYMHBI, TOYHOCTh NpHOImkeHus. OKpyrieHue
yucen. [Ipukunka u oneHka pe3yibTaTOB BBIYMCICHUN.

YpaBHeHMs M HEPAaBEHCTBA

JlunentHoe ypaBHeHHe. PellleHue ypaBHEHHUM, CBOIALIMXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHMe. Perienue ypaBHEHUH, CBOAAIIMXCA K KBAaJIPaTHBIM.
bukBaaparHoe ypaBHeHue. [Ipumepsl penieHuss ypaBHEHUN TPETheW U YETBEPTOU
CTEIIEHEN Pa3JI0’)KEHUEM HAa MHOKUTEIIN.

Pemenne npoOHO-pallMOHANIBHBIX YpaBHEHMH. PenieHue TEeKCTOBBIX 3aaad
anreOpanyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMS NEPEMEHHBIMU M ero rpaduk. Pemenue cuctem AByx
JVHEWHBIX YPABHEHU C ABYMS IIEpEMEHHBIMU. Pelienue cucrem 1ByX ypaBHEHUH,
OIHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpOH creneHu. ['paduueckas
UHTEpIIpETaLNs CUCTEMBI YPABHEHUU C IBYMs IIEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 3a71a4 aaredpanyeckuM crocoooMm.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NEpeMEHHOW. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OAHOM IepeMeHHOM. KBanpaTHble HepaBEHCTBA.
I'paduueckass wuHTEpHpeTalysi HEPABEHCTB M CHCTEM HEPABEHCTB C JIBYMS
IIEpEMEHHBIMH.

DyHKUNHA

KBagpatuunas ¢ynkuus, e€ rpaguk u cBoiictBa. Ilapabona, koopAUHATHI
BEPIIMHBI TapadoJIbl, OCh CAMMETPHUH MapadoJIbl.

I'padukn dyskumit: y = kx, y = kx + b, y = kix, y = x3, y = Vx, y = |x| u ux
CBONCTBA.

Yucsi0BbIE OCTECA0BATEIbHOCTH M IIPOTPECCHH



IIoHsATHE YMCIIOBOM IIOCIENOBATEIBHOCTH. 3aJaHuE IOCIEA0BATEIBHOCTH
peKyppeHTHOH (HOpMyJI0oi 1 POpMYIION N-TO YJIEHA.

ApudmeTrnueckas U reoMerpuueckas nporpeccur. @opmyisl N-ro yjaeHa
apu(pMeTUYECKON U TEOMETPUUYECKOM MPOrpecCcuii, CyMMBbI IIEPBBIX N UJIEHOB.

N300paxeHne 4YiIeHOB apuU(PMETHUECKON U Te€OMETPUYECKOW Mporpeccuit
TOYKAMH Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M DKCIIOHEHIMAIbHBIN POCT.
Cno>xHbI€ ITPOLICHTHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JInyHOCTHBIE pe3yJbTaTbl OCBOCHMS IPOrpaMMbl y4eOHOro Kypca
«Anre0Opa» XapaKkTepU3ylOTC:

1) naTpuoTHYECKOE BOCTINTAHNE:

IPOSIBJICHUEM HWHTEpeca K MNPOLIIIOMY M  HACTOAIIEMY POCCHUCKOU
MaTEeMaTHKH, IEHHOCTHBIM  OTHOIIEHHWEM K JOCTHKCHHMSAM  POCCHICKUX
MaTEeMaTUKOB M POCCUMCKONM MaTeMaTW4eCKOW IIKOJbl, K HCIOJIb30BAHUIO ATHX
JIOCTHXKEHUM B IPYTUX HAyKaX U MPUKIAJHBIX cepax;

2) Tpa:KIaHCKOe H TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH Ipa’KIaHUHA U peau3aluu ero
mpaB, TMPEACTAaBICHHEM O MaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHHPOBAHHUS
Pa3IMYHBIX CTPYKTYp, SBJIEHUH, MPOLELYp TpakJaHCKOTO o0liecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKIACHUIO dTUUECKHUX MPOOJIeM, CBI3aHHBIX
C TPAaKTHYECKUM MPUMEHEHHEM [OCTIKEHUN HAyKH, OCO3HAHMEM Ba)KHOCTH
MOPaJIbHO-ITHUECKUX MPUHITUIIOB B IEATEIBHOCTH YIEHOTO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAaHOBKOW Ha AaKTUBHOE Yy4YaCTHE B pEHICHUH NPAKTHUYECKUX 3aaad
MaTEeMaTHYeCKON HAMpaBJICHHOCTH, OCO3HAHMEM BaXHOCTH MaTeMaTUYECKOTO
oOpa3oBaHMsI Ha TPOTSHKEHUM BCEH KU3HU JUIsSl YCHEHTHOW mpodeccHoHaIbHON
JESITeIbBHOCT M Pa3BUTHEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHIUBUAYATbHON TPACKTOPHH 00Pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTHYEeCKOe BOCITUTAHME:

CIIOCOOHOCTBIO K OSMOIMOHAIBHOMY U  3CTETHUYECKOMY BOCHPHUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHHWH, PacCyXJACHWW, YMEHHUIO BHUICTH
MaTeMaTHYeCKHe 3aKOHOMEPHOCTH B CKYCCTBE;

5) HEeHHOCTH HAYYHOT0 MO3HAHMS

OpUEHTAallMe B JCSATENIbHOCTM Ha COBPEMEHHYI0 CHCTEMY Hay4HbIX
Mpe/ICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS YEJIOBEKa, MPUPOJBI U
oOlecTBa, MOHMMAHMEM MATEMAaTHYEeCKOW HAyKuM Kak cdepbl 4YeloBeuecKou



ACATCIIBHOCTH, OTaIllOB ee Pa3BUTHUA U 3HAYUMOCTHU JIA PA3BHUTUA LHUBUIIN3AIIUU,
OBJIaACHUCM A3BIKOM MAaTCMAaTUKHU U MaTeMaTHUECKOM I(y.]'[BTypOﬁ KakK CpcaACTBOM
IIO3HAHWA MHpA, OBJIAACHUCM HpOCTGﬁIHHMH HaBBIKaMH HCCHeﬂOBaTCHBCKOﬁ
ACATCIIBHOCTH,

6) ¢uzuyeckoe BocmUTaHHE, (OPMUPOBAHWE KYJIbTYPHI 310POBbSI H
IMOLMOHAIBLHOIO 0JIAT OOy UM

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKUE 3HAHHMS B HHTEpPECaX CBOErO
3I0pOBbs,  BEJIEHWs  370pOBOro  oOpa3a JKM3HM  (340pOBOE  IHUTaHUE,
cOamaHCUPOBAHHBIA PEXUM 3aHATUH M OTHbIXa, peryisipHas (¢uznueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTBIO HaBbIKAa pPEQIIEKCHM, MPU3HAHHUEM CBOETO
[paBa Ha OIIMOKY U TAKOTO K€ IIpaBa IPYroro 4YeJI0BeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHUE:

OpUEHTAallMel Ha MPUMEHEHNE MAaTeMAaTUYECKUX 3HAHUM ISl pelleHus 3a1a4
B 00JIaCTH COXPAHHOCTH OKpYXalollell cpeapl, IJIAaHUPOBAaHUS IOCTYIKOB U
OLICHKM HMX BO3MOXXHBIX IOCIEIACTBUN IS OKPYKAKOUIEH Cpelbl, OCO3HAHUEM
IJI00abHOTO XapakTepa 3KOJIOITMYECKUX MPoOIeM U MyTe UX PEIEHUS;

8) aganTanmusa K M3MEHSIIOIIHMCS YCJIOBHSIM CONHMAJIbHONH W NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTHUUECKYIO JAEATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUUThCA y JPYIHX JIOAEH, IpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKK U KOMIIETEHIIMH U3 OMbITA JPYTHX;

HEOOXOAMMOCThIO B (POPMUPOBAaHMM HOBBIX 3HAaHUH, B TOM YHCIE
(GopMynupoBaTh UJEH, HOHATHUS, TUIIOTE3bI 00 0OBEKTAX U SBJICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb Je(QUUUTHl COOCTBEHHBIX 3HAaHUH WU
KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYyalll0, BOCIPUHUMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOUIMIl KOHTpMEp, KOPPEKTUPOBATH
OpUHUMAaeMble pelIeHUusT U AEUCTBUs, (GOPMYyIHMPOBATH M OLEHUBATh PHUCKU U
MOCJENICTBUSL, POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHbIC YUeOHBIE 1eiiCTBUA

ba3zoBble j1ornyeckue qeicTBus:

¢ BBISIBJISITh M XapaKTEPHU30BaTh CYIICCTBECHHBIC NMPHU3HAKH MaTEMaTHYCCKUX
00BEKTOB, TOHATHUN, OTHOIICHWA MEXIy MOHATUSMHU, (OpMYyIUpOBaATH
OTpeNeNieHUs]  MOHATUN, YCTAHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
Kiaccu(ukanuu, OCHOBAHMS I OOOOIIEHUS M CPABHEHHWSI, KPUTECPUU
IIPOBOJIUMOTO aHAJIN3a;

e BOCTIpUHUMATh,  (OPMYJIUPOBATh W  MPeoOpa3OBBIBATh  CYKICHUS:
yTBEpAUTENbHbIE W OTpUIIATEIbHBIC, €IUHUYHBIC, YacTHbIE U 0OIIue,



YCJIOBHEIC,

eBBISIBJISITh ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3HU u
npotuBopedrss B (akTax, JaHHBIX, HAOTIOMECHUAX W YTBEPKICHUSX,
mpeayiaraTh ~ KPUTEPUM IS BBISIBIICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHH;

e ICNIATh BBIBOJBI C HCIOJIH30BAHMEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX H
WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3AKITFOUCHHH 110 aHAJIOTHH;

e pa3bupaTh MOKA3aTEIbCTBA MATEMATHYCCKUX YTBEPKIACHUU (MIPSMBIE W OT
MIPOTUBHOTO), TPOBOAUTH CAMOCTOSITEIIPHO HECIIOKHBIC JTOKA3aTEIhCTBA
MaTeMaTHu4ecKknX (haKTOB, BBICTPAWBATh APTYMEHTAIMIO, TIPUBOIUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,

e BBIOHMpaTh CMoco0 pelmieHus y4deOHOM 3ajauu  (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pElICHUs, BBHIOMpaTh HauOoJIee MOAXOMSIMUA C YIETOM
CaMOCTOSITEITEHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaTebckue 1eHCTBUS:

* ICTIOJIb30BaTh BOIPOCHI KaK HCCIIEIOBATEILCKHN WHCTPYMEHT IO3HAHUSA,
dbopMynrpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUnE, MNpodIeMy,
CaMOCTOSITEIIbHO YCTaHABIMBAThH HMCKOMOE W JaHHOE, (opMUpOBaTh
TUIOTE3y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHCHUE;

¢ IPOBOANTH TI0 CAMOCTOSATEIHLHO COCTABJIICHHOMY IUTAaHY HECIIOKHBIN
DKCIIEPUMEHT,  HEOOJbBIIOE  HCCIEJOBAaHUE IO  YCTAaHOBJICHHIO
OCOOEGHHOCTEHI MaTeMaTHYECKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXK]Ty COOO0M;

e CAMOCTOSITEIILHO (OPMYIHPOBATH OOOOIIECHUSI U BBIBOJBI MO pe3yibTaTam
IPOBENEHHOTO HAOJIOEHUS, UCCIEAOBaHUS, OICHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 000OIIICHHIA;

 IPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TIpollecca, a TaKKe BBIIBUTAThH
MIPEAMOJIOKECHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

Pabora c undgopmanmeii:

¢ BBISIBJISITh  HEIOCTATOYHOCTh M M30BITOYHOCTH WHMOPMAIUHU, JaHHBIX,
HEOOXOAMMBIX JIJIS PEIICHMS 3a]1a4H,

e BRIOWpaATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATh U HWHTEPIPETUPOBATH
UHGOPMAITUIO Pa3TUIHBIX BUAOB U (POPM IIpEICTaBIICHHUS,

«BeIOUpaTh (opMy mTpenacTaBieHUs WHPOPMAUA W  HILTIOCTPUPOBATH
peraemMbie 3a/adyd  CXeMaMH, JIuarpaMMaM#, WHOW TrpaduKol U UX
KOMOMHAIIUSIMU;

¢ OLICHUBATh HAJIEKHOCTP HMHPOPMAIMA TI0 KPHUTEPHUSAM, NPEIJI0KCHHBIM
yUUTEIEM HUIH CHOPMYITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHHKaTHBHBbIE YHUBeEPCAJIbHbIE YUeOHbIe 1eiicTBUS:



e BOCIIPUHUMATHh U (POPMYJIIMPOBATH CYXIECHHSI B COOTBETCTBUU C YCIOBUSIMHU
U LeIIMU OOIIEHMs, SCHO, TOYHO, TPAMOTHO BBIpaXaThb CBOK TOYKY
3pE€HHs B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOIY
penieHus 3aJaul, KOMMEHTUPOBATH MTOTYYEHHBIN pe3yibTar;

B X0JI¢ 00CYXIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaE€MOU TEMBbI,
npo0sIeMbl, peraeMoi 3aJ1auu, BHICKAa3bIBaTh UICH, HAIICJICHHBIEC Ha MIOUCK
pEelIeHHs, COIOCTaBIATh CBOM CYXIECHHS C CYXACHUSIMU JPYrUX
YYACTHUKOB Juanora, oOHapy>KMBaTh Pa3jIM4Yh€ U CXOACTBO MO3ULUH, B
KOPpEeKTHOM popme hopMyIrpoBaTh pa3HOTIIIACHs, CBOU BO3PAKECHUS;

e IPEICTABJIATH PE3YJbTAThl PEUICHUS 33]1a4, SKCIIEPUMEHTA, UCCIIEIOBaHHUS,
IPOEKTa, CaMOCTOSITENIbHO BHIOMpPATh (OpMAT BBICTYIUICHUS C YYETOM
3a]1a4 NMPEe3eHTali U OCOOEHHOCTEN ayIUTOPHH;

e IOHUMATh M MCHOJb30BATh MPEUMYIIECTBA KOMAHIHON U MHAUBUIYAJIbHON
paboOTHI NPHU PEIICHUU YUYEOHBIX MATEMAaTUYECKUX 3a/1a4;

e IPUHUMATh LIE€JIb COBMECTHOM JEATEIBHOCTH, IUIAHUPOBATH OPTaHU3ALMIO
COBMECTHOM palOThI, paclpeneisTh BuAbl padOT, I0roBapUBaThCH,
00CyXIaTh MPOIIECC U Pe3yybTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOICH;

e y4acCTBOBaTh B TIpyHnoBbiX (opmax paboTel (0OCyxIeHHs, OOMEH
MHEHUSMHM, MO3TOBBIE IITYPMBl W JPYTHE), BBIIOJHATH CBOK 4YacTh
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaHIbI,
OLICHMBATh KAayeCTBO CBOETO BKJaJa B OOUIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyYIUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUS.

PerynsiTuBHBIC YHHBeEpCAJIbHbIE YUeOHbIE 1elCTBUA
Camoopranuzamnus:

e CAMOCTOSITEJIBHO COCTAaBJIATh IUIAH, aJrOPUTM pELICHHs 3aJadd (WIH €ro
4acTh), BBIOMpATh CIOCOO pElIeHUs C Y4ETOM HMEIOIIMXCA PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBaTb M KOPPEKTUPOBATH
BapUaAHTHI pElICHUH ¢ Y4ETOM HOBOW MH(OpMAITUH.

CaMOKOHTPOJIb, IMOLMOHAIBLHBIN HHTEJJIEKT:

e BJIAJIETh CIIOCOOAMHU CaMOIPOBEPKHU, CAMOKOHTPOJIS IIpoLiecca U pe3ysbTara
pelIeHrs] MaTEMaTUYECKOM 3a1a4H;

e IPEJIBUJIETH TPYAHOCTU, KOTOPBIE MOTYT BOZHUKHYTh IIPU PELIEHUM 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
HaWJEHHBIX OLIMOOK, BBISIBICHHBIX TPYJHOCTEMH;

e OLICHUBAaTh COOTBETCTBUE PE3YJIBTATA JESITEIBHOCTH IOCTABIECHHON LENN U
YCIIOBUSIM, OOBSICHATh MPUYUHBI JOCTHKEHHUS WM HEAOCTH)KCHMS LIEJH,
HaXOJUTh OIIUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyueHuss B 7 KJjacce OOy4arollUMWCA TMOJYYUT CICAYIOIINE
IPEAMETHBIE PE3YIBTATHI:

Ymucsia 1 BBIYUCTICHUSA

BoinonHsaTh, coyeTass yCTHbIE W TUCBMEHHbIE TPHUEMBI, aprU(pMETUUYECKUE
JNEUCTBUS C PAlMOHAIBHBIMU YUCIIAMHU.

HaxoguTh 3HaueHHs] YUCIOBBIX BBIPAKEHUN, MPUMEHSATH Pa3HOOOpa3HbIC
CIOCOOBI U MPUEMBI BBIUMCIICHUSI 3HAYEHUN JIPOOHBIX BBIPAKEHUH, COAEpPHKAIINX
OOBIKHOBEHHBIE U JCCATUIHBIC JPOOH.

[lepexonuth OoT 0onHOM (POPMBI 3amuCcU yucen K Apyroi (mpeoOpa3oBbIBATH
JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U yNOPAI0YMBATH PAIIMOHAJIBHBIC YKCIIA.

OKpyrisaTh yucia.

BhINOMHATH TPUKUAKY U OLIEHKY PE3yIbTaTa BRIUUCICHUH, OIIEHKY 3HAUYCHUM
YUCJIOBBIX BBIP@KEHHUU. BBIMONHATE AEHCTBHS CO CTENEHAMH C HaTypalbHBIMU
MOKa3aTEISIMH.

[IpuMeHATh  OPU3HAKKA  ACNHMOCTH, PA3JIOKEHUE HAa  MHOXKUTEIU
HaTypaJbHBIX YUCET.

Pemate mpakTUKO-OPUEHTUPOBAHHBIE 3a/laud, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYUH, TMPOMOPIHMOHATBHOCTEIO BEJIUYMH, MPOIICHTAMHU, WHTEPIPETUPOBATH
pe3yabTaThl PEUICHUS 3aa4 C Y4ETOM OTPAaHHYEHHH, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX 0ObEKTOB.

AJire0panvecKue BbIPaKeHUsI

Hcnonp3oBath anredpanyeckyrd TEPMUHOJIOTHIO U CUMBOJIMKY, TPUMEHSThH
e€ B IIpoliecce OCBOEHUSI yueOHOTO MaTepHuania.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPAKCHUN TMPU 3aJaHHBIX 3HAYCHUSIX
MePEMEHHBIX.

Beimonuate  mpeoOpa3oBaHUsi  IEJIOTO  BBIPAKEHUS B~ MHOTOYJIEH
IpUBEACHUEM TIOJIOOHBIX CIIAraeMbIX, PACKPBITUEM CKOOOK.

BbINOMHATE yMHOXEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOIOYJIEHAa Ha
MHOTOWICH, MPUMEHATH (DOPMYJTBI KBaJpaTa CyYMMBI M KBaJipaTa pa3HOCTH.

OcCylIecTBIATh Pa3N0KEHUE MHOTOWICHOB HAa MHOXHUTEIM C IMOMOUIBIO
BBIHECEHHUSI 3a CKOOKM OOIIero MHOXHTEINS, TPYNIMUPOBKH  CJIaraeMbIX,
puUMeHEeHUST (HOPMYJT COKPAIIEHHOTO YMHOXEHUSI.

[IpumensTh nMpeoOpa3oBaHUs MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
U3 MaTEMAaTUKH, CMEXKHBIX MIPEJAMETOB, U3 peaIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTEINEHENM C HATypaJIbHBIMHM IOKAa3aTEIAMU JJIs
peoOpa3oBaHMs BEIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA



Pemate nvHEWHBIE ypaBHEHUS C OJHOW IEPEMEHHOW, NPUMEHSS IPaBUia
repexo/ia OT UCXOJHOTO YPaBHEHHUS K PaBHOCWIBHOMY eMy. [IpoBepsiTh, sBisieTcs
JIX YUCJIO KOPHEM YPaBHEHHUS.

[IpumensaTh rpaduyeckre METOIbl IPU PEIICHUH JIMHEUHBIX YPABHEHUHN U UX
CUCTEM.

[TonOupaTe TpUMEpHl Map YHCEN, SBISIONUXCS pENICHUEM JIMHEWHOTO
YpaBHEHUS C JBYMS MEPEMEHHBIMU.

CTpouTh B KOOPAWHATHOW IUIOCKOCTH TpaduK JMHEHWHOTO YpaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, TPHUBOIUTH TPUMEPHI PEIICHUS
ypaBHEHHUS.

Pewmars cuctemsl ABYX JIMHENHBIX YPABHEHUN C ABYMS IEPEMEHHBIMH, B TOM
quce rpaduIecKu.

CoctaBisTh W pewmaTrh JHUHEHHOE YpPAaBHEHUE WIM CHUCTEMY JIMHEWHBIX
YPaBHEHHI MO YCJIOBUIO 3aJa4d, HWHTEPHPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJa4¥ MOJIyYEeHHBIN pe3yybTarT.

DOYyHKIUU

N300paxkaTh Ha KOOPAMHATHOM MPSMON TOYKH, COOTBETCTBYIOIIUE 33/IAaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, UHTEPBAJIbl, 3alIUCHIBATH YHCIOBBIE IPOMEKYTKH Ha
anreOpanyecKkoMm si3bIKe.

OTMeuatrh B KOOPJIMHATHOM IJIOCKOCTH TOYKU IO 3aJJaHHBIM KOOpJMHATaM,
CTpouTh rpaduku TMHEHHBIX QyHKIUNA. CTpouTh rpaduk QPyHKIUU Y = [X|.

OnuceiBaTh C TMOMONIBI0 (YHKIMI WM3BECTHBIE 3aBUCHUMOCTU MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, pPACCTOSIHHE, II€HA, KOJIMYECTBO, CTOMUMOCTD,
IPOU3BOIUTEILHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonuth 3HaueHue GyHKIMH 110 3HAYEHUIO € apTryMeHTa.

[Tonumate rpaduyeckuii crnocod MpeACTaBiICHUS U aHaiu3a WH(OpMmaIuwu,
U3BJICKATh U UHTEPIIPETUPOBATh MHGOPMAIINIO U3 TPAPHUKOB peabHBIX MPOIIECCOB
Y 3aBUCHMOCTEH.

K xonmy oOyueHuss B 8 kJjacce OOy4arOmUKCA TOTYYUT CICAYIOIINAC
MpeMETHBIC PE3YIbTATHI:

Yucia 1 BBIYMCICHUSA

Hcnonb30BaTh HadalbHbIE MPEJICTABICHUS O MHOMXECTBE JICHCTBUTEIIBHBIX
YUCeN ISl CPAaBHEHMSI, OKPYTJICHUS U BBIUMCIICHUHN, n300paxaTh ICHCTBUTEIIbHBIC
YyyCJla TOYKaMH Ha KOOPJIWHATHOM MPSIMOM.

[IpumeHaATh TOHATHE apU(METHUECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJ[paTHbIE KOPHHU, UCIOJIb3Yys MPU HEOOXOJAUMOCTH KAJIBKYJISTOP, BBIMOJHATH
npeoOpa3oBaHusl BBIPAKEHUM, COACPKAIMX KBaJpaTHbIE KOPHH, HCIOIB3YS
CBOMCTBA KOPHEW.



Hcnonb3oBath 3amucu OOJBIIUX M MaJbIX YUCET C MOMOIIbIO JAECATUYHBIX
npobeit u crenedeit uncina 10.
AJire0OpanvecKue BbIPaKeHUsl
[IpuMeHsTh MOHSATHUE CTENEHUW C I1EIbIM I[IOKAa3aTesieM, BBIMOJHITh
npeoOpa3oBaHus BbIPAKEHUH, COAEPIKALIUX CTETIEHH C LIEIBIM OKa3aTeIeM.
BBINOMHATE TOXKIAECTBEHHBIE MPEOOPA30BaAHUS PALMOHAIBHBIX BBIPAKECHUIN
Ha OCHOBE IMPaBWJI JEUCTBUI HAJl MHOTOUYJICHAMHU U alTreOpandecKuMU IPOOsIMHU.
PacknanpiBaTh KBapaTHBIN TPEXUWICH HA MHOKHUTEIIH.
[TpumensTh npeoOpa3oBaHUs BRIPAKEHUH JJIS1 PELICHUS Pa3IMYHBIX 33]1a4d U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEaTbHON MPAKTUKHU.
YpaBHeHUs U HEPABEHCTBA
Pemiats nuHEHBIE, KBaJlpaTHbIE YpaBHEHUS M pallMOHAJIbBHBIC YpPaBHEHUS,
CBOJISIIIAECS K HUM, CUCTEMBI IByX YPaBHEHUM C IByMs IEPEMEHHBIMH.
[IpoBOAUTH MpOCTENIINE UCCIEIOBAHUS YPABHEHU U CUCTEM YpPaBHEHUM, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpecTaBlieHuil (YyCTaHaBIUBAaTh, UMEET
Y YpaBHEHUE WIM CHCTEMA YPABHEHUN PEIICHUS, €CIIM HMEET, TO CKOJIbKO, U
npouee).
[lepexoauTh OT clI0BECHOM (hOPMYIUPOBKH 3a/1a4u K €€ airedpanyeckon
MOJIEIM C TIOMONIBIO COCTAaBJICHUS YpPAaBHEHUS WM CHCTEMbl YypaBHEHUH,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3a]1a4H MOJTYYEHHBIN Pe3yiIbTarT.
[IpuMeHATh CBOMCTBA YHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OICHKH,
pelIaTh JIMHEWHbIE HEPABEHCTBA C OJJHOW EPEMEHHOM U UX CHUCTEMBI, JaBaTh
rpadMyuecKyr0 WJUTIOCTPALIMI0 MHOXKECTBA pEIICHUNH HEPaBEHCTBA, CHUCTEMBbI
HEPaBEHCTB.
DOYyHKIUU
[ToHumaTh ¥ HUCHOJIB30BATh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJINUECKHUE OOO3HAYECHUS), ONpENCsATh 3HaUeHUE (YHKIUHU MO 3HAYCHUIO
aprymMeHTa, ONpeAeNsTh CBOMCTBA GYHKUUU O €€ rpaduKy.
Ctpouts rpaduku 37eMeHTapHbIX PYHKIUI BUAA:
y =kix, y =x2, y =x3,y = [x|, y = VX, oIucBIBaTh CBO}CTBA YHCIOBOI
byHkuu 1o e€ rpaduky.
K konmy oOyuenuss B 9 kiacce oOydyaromuiicsi MOMYYHT CIEAYIOLINE
MPEIMETHBIE PE3YIIbTATHI:
Yucia 1 BIYMCICHUSA
CpaBHUBaTh U YHOPSIAOUMBATH PALMOHAIBHBIE U UPPALMOHAIBHBIE YHKCIA.
Breimonuars apudmeTndeckue ASHCTBUS ¢ pallMOHAIBLHBIMU YUCIIAMH,
codeTass YCTHbIE W TIUCbMEHHBIE MPHUEMBI, BBINOJHATH BBIYUCICHUS C
HMppalMoOHaIbHBIMU YUCIAMH.



Haxomuthe 3Ha4YeHMs CTENEHEHM C LENbIMU IIOKa3aTeJsIMM W KOPHEW,
BBIYMCIISATD 3HAYEHUS YNCIIOBBIX BBIPAKEHUM.

OKpyrisaTh JEHCTBUTENBHBIE 4YHUCIA, BBINOJIHATh IPUKHUIKY pe3yibTaTa
BBIYMCIICHUN, OLICHKY YHCIJIOBBIX BBIPAKCHH.

YpaBHeHMs M HEPaBEHCTBA

Pemate nuHEWHBIE W KBaJApaTHBIE YPAaBHEHMsI, YPABHEHUS, CBOISALIMECS K
HUM, IPOCTENUIINE TPOOHO-pAllMOHAIbHBIE YPaBHEHUS.

Pemate cucreMsbl OBYX JIMHEWHBIX YPAaBHEHHMU C ABYMS IIEPEMEHHBIMU U
CUCTEMBI JIBYX YPAaBHEHHUI, B KOTOPBIX OJIHO YPABHEHHE HE SIBIJIACTCS JINHECHHBIM.

Pemarp TekcTOBBIE 3aJauM aireOpanvyeckuM CIocoOOM ¢ IMOMOIBIO
COCTABJICHUsI YPABHEHUS UJIM CUCTEMBI ABYX YPABHEHUH C ABYMS IIEPEMEHHBIMHU.

[IpoBOaUTE MpOCTENIINE UCCIIETOBAHUS YPABHEHUM U CHCTEM ypaBHEHUM, B
TOM YHCJI€ C IPUMEHEHUEM IpapUuecKUX MpeACTaBIeHUH (yCTaHABINBATh, UMEET
Y YpaBHEHUE WIM CHUCTEMa YPAaBHEHUMN PELICHUSA, €CIIM UMEET, TO CKOJIBKO, U
npouee).

Pemate nMHEWHbIE HEPABEHCTBAa, KBAJpPAaTHBIE HEPABEHCTBA, N300pa)kaThb
pEelIEHNEe HEPABEHCTB HA YHWCIOBOM IPSAMOW, 3aIIMCHIBATH PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Pemlate  cucTeMBI  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOUIME KBAJPATHOE HEPABEHCTBO, M300pa)kaTh pEHIEHUE CUCTEMBI
HEPABEHCTB HA YMCJIOBOM MPSIMOM, 3aMUCBIBATh PEIIEHUE C IOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PELLICHUU PA3IMYHBIX 3a/1a4.

DOyHKUUHA

Pacno3naBaTe (QyHKUMM H3yuyeHHBIX BUAOB. [loka3bIBaTh CXeMAaTUYECKU

pacrooKeH!ue Ha KOOPIUHATHOM TUIOCKOCTH TpadukoB GyHKuuil Buaa: y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y = Vx, y = |x|, B 3aBuCcHMOCTH OT
3HA4YE€HUN KOA(PPUIIMEHTOB, ONMUCHIBATH CBOMCTBA (PYHKIUH.

CtpouTh M U300pakaTh CXeMaTW4YeCKu rpaduKu KBaJAPATUYHBIX (YHKIIUM,
OTHCHIBAaTh CBOMCTBA KBAIPATUUHBIX (PYHKIIUH 10 UX TpaduKaM.

Pacno3naBaTh KBaJpaTUYHYIO PYHKIHMIO MO (Hopmysie, TPUBOJUTH MPUMEPHI
KBaIPATUYHBIX QYHKIUN U3 peaTbHOU KU3HU, PUZUKHU, TEOMETPHH.

YucsioBble MOCI€10BATETbHOCTH W IPOTPecCuH

Pacnio3naBaTh apuMeTHUYECKyl0 U TE€OMETPUYECKYI0 MPOTpecCud MpHu
pa3HBIX crocobax 3aaaHusl.

BoInonHAT,  BBIUMCICHHS C HCHOJb30BaHHMEM (opMysn N-ro  4jeHa
apu(pMETUYECKON U TeOMETPUUECKON MPOrpecCuii, CyMMbI IEPBBIX N UJICHOB.

N300paxaTh uwieHbl MOCIEI0BATEILHOCTH TOYKAMU HA KOOPAUHATHOU
MJIOCKOCTH.



Pemarp 3amauM, CBSI3aHHBIE C YUCIOBBIMHM IOCIEAOBATEIBHOCTSAMHU, B TOM
qHCclie 337a4d U3 pealbHOMN JKU3HH (C UCIIOJIb30BAHUEM KaJbKYISATOpa, HU(GPOBHIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne i/ P Konrpoannbie | Ilpakruueckue (mpp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 Uucna u BelunciaeHus. PaninoHaibHbIe 95 1 bubnmoreka [JOK
qucia https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
2 AJrCOpaHICCKNE BHPAKCHIA 21 1 https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 v 20 1
PABHCHIL 1 HepaBeHctsa https://m.edso00.ru/7f415b90
bu6mmoteka [IOK
4 K LD 24 1
OOPAMHATHI 1 rpagpHiit. PyHKLIH https://m.edso00.ru/7f415b90
bubmuorexa [JOK
6 1
> HosToperne 1 0bo0werHe https://m.eds00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0



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

8 KJIACC

KosaunuyectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uudpoBbIie
Ne ni/m P Konrtpoannbie | Ilpakruueckue (mpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bubmuorexa [JOK
1 Yucna u Berunciienus. KBagparasie KOpHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u BerancieHus. CTeneHsb C 1eJIbIM 7 bubnuorexa [JOK
[10Ka3areyiemMm https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BRIpaKECHUSI. 5 1 bu6nuoreka [IOK
KBagpartHblii TpEXuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKie BRIPaKESHHUSL. 15 1 bu6nuoreka [IOK
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 1 bubmuorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 13 bubmuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6nuorexa [IOK
. 12 1
7 VYpaBHeHus u HepaBeHcTBA. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bu6nuorexa [IOK
. 5
8 PyHKIHH. OCHOBHEIE IOHATH https://m.edsoo.ru/7f417af8
bu6nuorexa [IOK
| 9
o DyrKumn. HuCi0BbIC PyHKLAH https://m.edsoo.ru/7f417af8
bu6nunorexa [JOK
10 losTopenne i 0bobmenne 6 . https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 5 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbie
Ne i/ P Konrtpoabnbie | Ilpakruueckne (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 Uucna u BeruucieHus. JleiicTBUTEIbHBIC 9 bubnmoreka [JOK
4yycia https://m.edso00.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PAaBHEHUA C 14 1 bubnmnoreka [JOK
OJHOM MepPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus v HepaBeHCTBA. CHUCTEMBI 14 1 bubnuorexa [JOK
YpaBHEHUU https://m.edso00.ru/7f419d08
bub K
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 htI'/[Isz:]/I//IrT:gszgrou 17£419408
bubnuorexa [JOK
O 16 1
° YyHKIHH https://m.edso00.ru/7f419d08
bu6nuorexa [IOK
6 YucioBble MOCIEA0BATEIBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 18 1 bu6nuorexa [IOK
3HAHUM https://m.eds00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

HOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KonuyecTBo yacos DJIEKTPOHHBIE
Ne Hara uugposbie
Tema ypoxa Kontpoasnbie | IIpakTuyeckue
n/n Bcero U3yyeHus | oOpa3oBaTesbHbIE
padoThI padoThI
pecypchbl
1 [TonsiTHE palMOHAIIBHOTO YKCIa 1
5 Apudmernueckue I1eHCTBUS C 1
palMOHAILHBIMU YU CIIAMU
3 Apudmerndeckue 1eicTBUS € 1
paLOHATIBHBIMU YU CIAMU
4 Apudmernueckue 1eicTBUS € 1
palMOHAILHBIMU YU CIIAMU
5 Apudmernueckue 1eicTBUS € 1
paLMOHATIBHBIMU YU CIAMU
6 Apudmernueckre IeHCTBUS C 1
palMOHATILHBIMU YU CIIaMU
7 CpaBHeHue, ynopsaounBaHue 1
PalMOHATIBHBIX YHCE
8 CpaBHeHue, ynopsaounBaHue 1
PalMOHATIBHBIX YHCE
9 CpaBHeHue, ynopsigounBaHue 1
paloHaIbHBIX YUCEI
10 Crenens ¢ HaTypalbHBIM 1 bubnuotexa [JOK
[I0Ka3areyemM https://m.edsoo.ru/7f4211de
11 Crenens ¢ HaTYpaJIbHBIM 1 bu6muoreka [IOK



https://m.edsoo.ru/7f4211de

oKa3aTrejieM https://m.edsoo.ru/7f421382
12 CreneHb ¢ HaTypaIbHBIM bubnmoreka [JOK
IOKa3aTeJIEM https://m.edsoo.ru/7f42154¢
13 CreneHb ¢ HaTypaIbHBIM bubnmoreka [JOK
IOKa3aTeJIEM https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HaTYpaJIbHBIM
OoKa3aTeiIeEM
15 Pemienne ocHOBHBIX 3aj1a4 Ha JpooH,
MPOLEHTHI U3 peaIbHOM MPAKTUKHU
16 Pemienne ocHOBHBIX 3a71a4 Ha JpooOH,
MIPOLEHTHI U3 peaIbHOM MPAKTUKHU
17 Pemenre ocHOBHBIX 3aj1a4 Ha ApooOH,
MPOLEHTHI U3 peaIbHOM MPAKTUKHU
18 Pemenre ocHOBHBIX 3aj1a4 Ha ApoOH,
MPOLEHTHI U3 peaIbHOM MPAKTUKHU
19 [Ipu3Haku AeMUMOCTH, PA3I0KEHUS
Ha MHOKHUTEJIN HATypalbHBIX YHCEIl
20 [Ipu3Haku AeIUMOCTH, Pa3I0KEHUS
Ha MHOKHUTEJIM HATypalbHbIX YHCEIl
21 Peanbnbie 3aBucumoctu. [lpsmas u
oOpaTHasi MPOMOPIIMOHAITEHOCTH
99 Peanbnbie 3aBucumocti. [Ipsmast u
oOpaTHas MPONOPIMOHATBHOCTH
93 Peanwvubie 3aBucumoctu. [Ipsimas u
oOpaTHast MPOMOPIMOHATEHOCTH
24 Peanbubie 3aBucumoctu. [psmas u

06paTHa;1 MMPpONOpHUOHAIIBHOCTH



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

Konrponbnas padora mo reme

25 n n
PanponasipHbIe yncia
26 bykBeHHBIE BEIpaKeHUS bubmorera OK
Y P https://m.edsoo.ru/7f41feec
97 [Tepemennsbie. JlomycTuMble 3HAYCHUS
NIEPEMEHHBIX
28 Dopmynsl
29 Dopmybl
[TpeoOpazoBanre OyKBEHHBIX
30 BBIPAKEHHM, pPACKPBITHE CKOOOK 1 bubmorexa [JOK
P > Packp https://m.edsoo.ru/7f41fafa
NPUBEJICHHE TIOA00OHBIX CIIaraeMbIX
[TpeoOpazoBanre OYKBEHHBIX
31 BI)I: a)KI;HI/Iﬁ ack ZII’(FI/IG CKOOOK 1 bubmmorexa [JOK
P > Packp https://m.edsoo.ru/7f41fd70
MPHUBEICHUE TIOJJOOHBIX ClIaraeMbIX
[TpeoOpazoBaHre OYKBEHHBIX
32 BBIPQ)KEHUH, PACKPBITHE CKOOOK H
MpuBeIeHNE TTOJOOHBIX CllaraeMbIX
[TpeoOpazoBanre OYKBEHHBIX
33 BBIp)KEHUH, pacCKphITHE CKOOOK U
MPHUBEICHNE TIOJJOOHBIX ClIaraeMbIX
34 CBoOIICTBa CTETICHU C HATYPAITLHBIM bubnmnoreka [JOK
I0Ka3areyiemMm https://m.edso00.ru/7f421382
35 CBoIICTBa CTETICHU C HATYPAITBLHBIM bubnmnoreka [JOK
MIOKa3aTeJeM https://m.edsoo.ru/7f42154e
36 CBOIICTBA CTETICHU C HATYPAITLHBIM bubnmoreka [JOK
MIOKa3aTeJeM https://m.edsoo.ru/7f4218be
37 MHoro41eHb! bubnunorexa [JOK



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

https://m.edsoo.ru/7f42276e

bubmuorexa [JOK
38 Mrorotnerbt https://m.edso00.ru/7f422930

39 CroxeHue, BRIUMTAaHUE, YMHOKCHHE bubmuorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2

40 CnoxeHue, BBIUUTAaHUE, YMHOKEHHE bubmuorexa [JOK
MHOI'OYJICHOB https://m.edsoo.ru/7f422cc8

41 CnoxeHue, BBIUUTAaHUE, YMHOKEHUE bubmuorexa [JOK
MHOT'OUJICHOB https://m.edsoo.ru/7f422fca

42 CnoxeHue, BBIUUTAaHUE, YMHOKEHHE bubnmnoreka [JOK
MHOTOYJICHOB https://m.edso0.ru/7f423182

43 DopMybl COKpAIEHHOTO bubnuorexa [JOK
YMHOKEHHUS https://m.edsoo.ru/7f42432a

44 DopMynbl COKpAIEHHOTO bubnuorexa [JOK
YMHOKEHHUS https://m.edsoo.ru/7f42464a

45 DopMyIIbl COKpAILIEHHOTO bubmuoreka [IOK
YMHOKEHHUS https://m.edsoo.ru/7f424c12

46 DopMyIbl COKPAIIEHHOTO bubnuotexa [JOK
YMHOKEHHUS https://m.edsoo.ru/7f424fd2

47 DopMyIbl COKpALIEHHOTO bu6muoreka [IOK
YMHOKEHUS https://m.edso00.ru/7f4251d0

48 PaznoxeHnre MHOTOYICHOB Ha bubmmorexa [JOK
MHOKUTEIIN https://m.edso00.ru/7f423312

49 Pasnoxxenrne MHOTOWICHOB Ha but6mmorexa [IOK
MHOKUTEIIN https://m.edsoo.ru/7f4237fe

50 Pasnoxxenrne MHOTOYIECHOB Ha but6mmoreka [IOK

MHOXXHUTCIIN

https://m.edsoo.ru/7f4239de



https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

PasnoxxeHne MHOrOYWIEHOB Ha

o1
MHO>KUTEIH
59 Konrponbnas padora mo reme
"AnreOpanyeckue BhIpaKeHHS "
YpaBHeHue, npaBuia
53 npeoOpa3oBaHus YpaBHEHUS,
PaBHOCUJIBHOCTb YPABHEHUN
JIuHeitHOEe ypaBHEHUE C OJHOM
o4 NIEPEMEHHOM, pellieHue JTUHEHHBIX
yYpaBHEHUU
JIuneitHoe ypaBHEHUE ¢ OJJHON
55 e eMeHHO}I;Ip CIIICHUE JII/IHHeﬁHLIX bubamorexa LHOK
P oP https://m.eds00.ru/7f420482
ypaBHEHUU
JIlunelinoe ypaBHEHUE ¢ OAHOU
56 IIEPEMEHHOM, pELICHUE JIMHENHBIX
ypaBHEHUI
57 Pemenue 3amay ¢ TOMOIIBIO but6mmoreka [IOK
ypaBHEHUU https://m.edsoo.ru/7f42064e
58 Pemenue 3agaq ¢ moMompio but6mmoreka [IOK
yYpaBHEHUHU https://m.edso00.ru/7f420806
59 Pemrenne 3a1a4 ¢ MOMOIILIO bu6nuorexa [IOK
ypaBHEHUU https://m.edsoo.ru/7f4209a0
60 Pemrenne 3a1a4 ¢ MOMOIILIO bu6nuorexa [IOK
ypaBHEHUU https://m.edso0.ru/7f420e6e
61 JIuneliHoe ypaBHEHUE C 1ByMs bu6muoreka [IOK
MePEMEHHBIMH U €T0 rpadux https://m.edso00.ru/7f427c32
62 Jluneiinoe ypaBHEHUE C IBYMS bubnuotexa [JOK



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32

NEPEMEHHBIMH U €T0 TpaduK

https://m.edsoo.ru/7f427e8a

CucremMa JIByX JIMHEHHBIX YPAaBHEHUI

bubmuorexa [JOK

63 C IByMs IEPEMEHHBIMU https://m.edso0.ru/7f42836¢
64 CucreMa JIByX JIMHEHHBIX YPAaBHEHU
C IByMsI [IE€PEMEHHBIMU
65 CucremMa JIByX JIMHEHHBIX YPAaBHEHUU
C IBYMsI IEPEMECHHBIMU
66 CucreMa 1ByX JUHEMHBIX YpaBHEHUN
C IByMsI IE€PEMEHHBIMU
67 Pemenue cucrem ypaBHCHHIA bubmorexa [JOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHCHHIA bubmorexa [JOK
https://m.edsoo.ru/7f42865a
69 Pemenune cucrem ypaBHeHHI brbsmorexa LOK
https://m.edsoo.ru/7f4287d6
70 Pemenune cucrem ypaBHeHHI
71 Pemenne cucreM ypaBHeHUI
79 KonrtponbHas pabora no reme bu6muoreka [IOK
"JIuHeliHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsamoi brbmorexa [JOK
https://m.edsoo.ru/7f41de76
bubnmnoreka [JOK
& Hucrosbe MpoMexyTi https://m.edsoil.ru/7f41dfr2
75 YucnoBble NPOMEKYTKH
76 PaccrostHEe MEXTy ABYMS TOYKAMHU
KOOPJIMHATHON IIPSIMOM
77 Paccrositnue Mex 1y IByMsl TOUKaMH



https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2

KOOPJHMHATHOM IIPSIMOU

78 [IpsamoyrosibHas cucTeMa KOOPJIUHAT bubnmoreka [JOK
HA TJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsamoyrosbHas cucTeMa KOOpJAUHAT bubnmoreka [JOK
HA TJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduKoB, 3a1aHHBIX bubnmoreka [JOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpauKoB, 3a1aHHBIX bu6mmoreka [IOK
dbopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpaduKoB, 3aTaHHBIX
dbopmynamu
83 [Tpumeps! rpadukoB, 3a1laHHBIX
dbopmynamu
84 UYrenue rpad)uKoB peabHbIX bubnuorexa [JOK
3aBUCUMOCTEHN https://m.edsoo.ru/7f41ea24
85 Urenue rpadMKoB pearbHBIX
3aBUCUMOCTEN
bu6nuorexa [IOK
86 IT
OHATHE (YHKILIH https://m.edsoo.ru/7f41ef06
87 I'paduk pyHKIIUN
bu6nuorexa [IOK
88 Csoii i
BOfCTBA pymHicuuit https://m.edso00.ru/7f41f078
bu6nuorexa [IOK
89 Csoii i
BOHCTBA pyHKLIMIL https://m.edsoo.ru/7f41f1fe
bu6nunorexa [JOK
90 Jluneit
HHclinaz pyniuns https://m.edso00.ru/7f427282
91 Jluneiinas QyHKIMS bubmuoreka [IOK



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
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https://m.edsoo.ru/7f427412

[Toctpoenue rpadmka TUHEHHON

bubmuorexa [JOK

92 1
byHKIIUN https://m.edsoo.ru/7f426d1e
93 [Toctpoenue rpaduka THHEHHON 1
byHKIUA
94 ['padux pynxmmm y =[x| 1
95 I'padux hyakumm y =[X| 1
96 KoHTponbHas pabota 1mo Teme 1 bu6mmoteka [IOK
"Koopaunats! u rpadpuku. OyHkuun" https://m.edsoo.ru/7f41f50a
[ToBTOpEHNE OCHOBHBIX MOHATUHI U
97 METOHO0B Kypca 7 Kiacca, 00001eHne 1 Bubmiorexa LIOK
HU P ’ - https://m.edso0.ru/7f429c6¢c
3HAHUI
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H
98 METOJIOB Kypca 7 kiacca, 00001ieHue 1 bubmoreka HOK
. ’ https://m.edso0.ru/7f429f32
3HAHUI
[ToBTOpEHNE OCHOBHBIX OHIATUN U
99 METOIOB Kypca 7 Kitacca, 0000IIeHIE 1 bubmmorexa [IOK
HU P ’ . https://m.edso00.ru/7f42a0e0
3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHI U
100 METOJIOB Kypca 7 Kiacca, 00001enne 1 Bubmuorexa IJOK
HU P ’ B https://m.edsoo.ru/7f42a27a
3HAHUI
101 HToroBast KOHTpoOJIbHAs paboTa 1
[ToBTOpEHNE OCHOBHBIX OHIATUN U
102 METOIOB Kypca 7 Kiiacca, 0000IIeHIe 1 Bubmorexa IJOK
Hv P ’ H https://m.eds00.ru/7f42a900
3HAHUHI
OBIIEE KOJIMYECTBO HACOB I10 102

[TPO'PAMME



https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
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8 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | Ilpakrnyeckue
n/n Bcero u3yyeHusi | oOpa3oBaTesbHbIE
padoThI padoThI
pecypchbl
1 KBaapatHblii KOpeHb U3 YKCIIA 1 bubmmorexa LIOK
o P https://m.edsoo.ru/7f42d452
bubnmnoreka [JOK
2 [TonsiTie 00 MPPALIMOHATILHOM YHCIIS 1 1
https://m.edsoo.ru/7f42eaaa
3 Jecstruunbie MpUOIMKEHUS 1
UPPALMOHATIBHBIX YHCEI
4 Jecstuunbie MpUOIMKEHUS 1
UPPALMOHATBHBIX YUCEI
JleiicTBUTENBHBIC YKCTIA
CpaBHeHUE IeHCTBUTENBHBIX YHCET 1
CpaBHeHUE IeHCTBUTENBHBIX YHCET
8 Apudmerndeckuit KBaJIpaTHbINR 1
KOpEHb
9 YpaBHeHue BUia X2 = a 1
10 CaoiicTBa apr(pMETHIECKUX 1 bubnmnoreka [JOK
KBaJPaTHBIX KOpHEN https://m.eds00.ru/7f42d862
11 CaoiicTBa apr(pMETHIECKUX 1 bubnuotexa [JOK
KBaJPaTHBIX KOpHEN https://m.edso00.ru/7f42d862
[IpeoOpazoBanme YNCTOBBIX
. bubnuotexa [JOK
12 BBIpAXEHHI, COoleprKaluX 1

KBaJpaTHBIE KOPHU

https://m.edsoo.ru/7f42dd26



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
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[TpeobpazoBanHue YUCIOBBIX

13 BBIpAKEHUM, COJEPIKAIITUX bubmorera HOK
P > CONEPXET https://m.edsoo.ru/7f42ded4
KBaJpaTHBIE KOPHHU
[IpeoOGpazoBaHue YUCIOBBIX
14 BBI:I) a)KI;HI/Iﬁ coepIKaIINX bubmorexa LIOK
P ’ P https://m.edso0o.ru/7f42e0be
KBaJIpaTHBIEC KOPHU
[IpeoOpazoBaHue YUCIOBBIX
15 BBI:I) a)KI;HI/Iﬁ coZepIKaIINX bubmmorexa [IOK
P > CONCPHETL https://m.edso00.ru/7f42e262
KBaJIpaTHBIC KOPHU
16 CTeneHb ¢ MeNbIM MToKa3aTeieM bubmorexa HOK
H https://m.edsoo.ru/7f4354a4
CranmapTHas 3auch YHCIA.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T JIEMEHTapHBIX YaCTHUIL 0 bubnuorexa [JOK
KOCMHYECKHX OOBEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIIBHOCTD MPOIIECCOB B
OKPY>KaIOIIIeM MHUPE
18 CBOMCTBA CTEIEHH C IIEIBIM but6mmoreka [{OK
MoKazaTresieM https://m.edso0.ru/7f435648
19 CBOMCTBA CTEIEHH C IIEIBIM bubmmoreka [IOK
MoKazaTesieM https://m.edso0.ru/7f435648
20 CBOMCTBA CTEIEHH C IIEIBIM bubmmoreka [IOK
MoKazaTresieM https://m.edso0.ru/7f435648
21 CBoiicTBa CTENEHU C IIEJIBIM bubnuotexa [JOK
roKazaresieM https://m.edsoo.ru/7f43599a
99 CBoiicTBa CTENEHU C IEIBIM bubnuotexa [JOK
roKazaresieM https://m.edsoo.ru/7f435ed6
23 KBanpatublit TpéxusieH



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
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24

KBagparHbiil TpEXUWIECH

25 Paznoxxenue kBaapaTHOTO bubnmoreka [JOK
TpEXUWICHA HA MHOKUTEN https://m.edsoo.ru/7f42fd38
26 Paznoxxenue kBaapaTHOTO bubnmoreka [JOK
TpEXUWICHA HA MHOKUTEN https://m.edsoo.ru/7f42fd38
KonTponbhas pabora no temam
" bubnmoreka [JOK
27 KBaaparusie kopuu. CTeneHu.
. " https://m.edso0.ru/7f42ec80
KBanpatHblii TpexusieH
bu6mmoteka [IOK
28 Anreb 0
ATCOpaIECKa ApodD https://m.edsoo0.ru/7f430382
JlonycTumble 3HaYEHUS
29 MEPEMEHHBIX, BXOJSIINX B
anreOpanvdecKue BEIPAKEHUS
JlonycTumble 3HaYEHUS
30 MIEPEMEHHBIX, BXOAIINX B
anreOpandecKre BRIPaKEHUS
31 OCHOBHOE CBOMCTBO but6mmoreka [{OK
anreOpanyeckoit 1podu https://m.eds0o.ru/7f4308e6
. bubnuotexa [JOK
32 C 0
OXPATICHIE ApODE https://m.edsoo.ru/7f430a8a
. bubnuotexa [JOK
33 C 0
OXPATICHIE ApODE https://m.edsoo0.ru/7f430f44
but6mmoreka [{OK
34 C oOeil
OXpatticiiue ApobeH https://m.edsoo.ru/7f430f44
35 CrokeHue, BBIYUTaHUE, YMHOKEHUE but6mmorekxa [{IOK
U JIeJIeHue ajaredpanyeckux Apooeit https://m.edsoo.ru/7f43128c
36 CrnosxeHue, BBIYUTaHNUE, YMHOKEHUE bubmmorexa LIOK

https://m.edsoo.ru/7f4315c0



https://m.edsoo.ru/7f42fd38
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U JIeNICHHE aNreOpanvecKkux apooei

37 CroxeHue, BBIYUTaHUE, YMHOKCHHE bubmuorexa [JOK
U JIeTieHue anredpanyeckux apooeit https://m.eds00.ru/7f4318¢2
38 CroxxeHue, BRIUMTaHUE, YMHOKCHHE bubmuorexa [JOK
U JIcJICHHEe anreOpandecKkux apooei https://m.edsoo.ru/7f431a20
IIpeoOpa3oBaHue BEIpaKEHUMH,
39 col;e )IIC)aH.II/IX anred Ie)mqecxne bubmorera OK
P P https://m.edso00.ru/7f43259c
Ipodu
[IpeoOpa3zoBaHue BEIPAKECHHUI,
40 CoJIeprKaNIux anreOpandecKue bubmorexa LHOK
https://m.edsoo.ru/7f432736
Ipodu
[IpeoOpa3zoBaHue BhIpaKEHUH,
41 coJIepXKalux anredopandeckue bubmorexa LHOK
Acpratl P https://m.edsoo.ru/7f432736
Ipodu
42 KonTponbhas pabota no Teme bubnmnoreka [JOK
"Anrebpanyeckas 1poOp" https://m.edsoo.ru/7f431d36
but6mmoreka [{OK
43 K
BA/IpATHOC ypagHenie https://m.edsoo.ru/7f42eela
44 Henonnoe kBagpaTHOE ypaBHEHHUE bubmmorexa [JOK
s P https://m.edsoo.ru/7f42eela
45 HemnonHoe kBaapaTHOE ypaBHEHUE bubmmorexa [TOK
AP P https://m.edsoo.ru/7f42eela
46 ®dopmysa KOpHEI KBaApaTHOTO bu6muoreka [IOK
ypaBHEHUS https://m.edso00.ru/7f42f158
47 dopmysa KOpHEH KBaApaTHOTO bubmumoreka [IOK
ypaBHEHUS https://m.edso0.ru/7f42f3f6
48 dopmyna KOpHEN KBaIPaTHOTO bubmuoreka [IOK



https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
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ypaBHCHHS https://m.edsoo.ru/7f42f5a4
bubmuorexa [JOK
49 T B
copenta Bretd https://m.edsoo.ru/7f42fef0
bubmuorexa [JOK
T B
50 eopeMa Bucra https://m.edso00.ru/7f430076
51 Pemenue ypaBHeHui, CBOAAIIMXCSA K bu6mmoteka [IOK
KBaJIpaTHBIM https://m.edsoo.ru/7f43c542
59 Pemenue ypaBHeHui, cBOAALIMXCA K bu6mmoreka [IOK
KBaJIpaTHbIM https://m.edso0.ru/7f43c3d0
[Ipocretimme anpoOHO- bu6nuoreka [IOK
53
palMOHAJIbHBIE YPABHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimme qpoOHO- bubnuorexa [JOK
palLMOHAIbHBIE YPABHEHUS https://m.edsoo.ru/7f432b6e
55 Pelienne TeKCTOBBIX 3a/1a4 C bubnuorexa [JOK
MOMOILIBIO KBAJIPaTHBIX YPAaBHEHUI https://m.edso0.ru/7f42f75c
56 Pernienue TeKCTOBBIX 3a7a4 C but6mmoreka [IOK
IIOMOILBIO KBaIPaTHBIX YPaBHEHUM https://m.edsoo.ru/7f42f8f6
57 KonTponbhast pabota no teme bubmuoreka [IOK
"KBaznparHble ypaBHEeHUs" https://m.edsoo.ru/7f4301f2
JIuneliHOe ypaBHEHHE C IBYMS
58 HepEeMEHHBIMH, €ro rpauk,
IpPUMEpPHI PELLICHUS] YpAaBHEHH B
LIEJIBIX YHCIIaxX
JIuneliHOEe ypaBHEHHE C IBYMS
59 NEepEeMEHHBIMH, €ro rpauk,

IPUMEPHI PEeLIeHNUs YpaBHEHUH B
LEJbIX YHCax



https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
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60

JIuHeitHoe ypaBHEHUE C IByMsI
NEpPEMEHHBIMH, €T0 rpaduk,
NpUMEPHI PEeLICHUS YpaBHEHUH B
LEJbIX YHCaxX

61

Pemenue cucrem aAByX JIMHEHHBIX
YPaBHEHUH C IByMs [IEPEMEHHBIMU

62

Pemenue cucrem aAByX JIMHEHHBIX
YPaBHEHUH C IByMs [IEPEMEHHBIMU

63

Pemenue cucrem ABYX JIMHEHHBIX
ypaBHCHI/Iﬁ C ABYMsI ICPEMCHHBIMHA

64

[Tpumepsl perieHus cucTem
HEJIMHEHHBIX YpaBHEHUH C IBYyMs
NEPEMEHHBIMU

65

[TpuMepsl peleHns cucTeM
HEJIMHENHBIX YPAaBHEHHUH C IBYMs
IIEPEMEHHBIMU

66

['padmueckas uHTEpHIpETALIUS
YpaBHEHUS C ABYMsI IEPEMEHHBIMU U
CHCTEM JIMHENHBIX YPABHEHUM C
JIBYMsI TI€pEMEHHBIMU

but6mmoreka [{OK
https://m.edsoo.ru/7f43d6d6

67

['padmueckas uHTEpHIpETALIUS
YPaBHEHHUS C IBYMs IEPEMEHHBIMU U
CHUCTEM JIMHEHHBIX YPABHEHUH C
JBYMsI IEpEMEHHBIMU

but6mmoreka [{OK
https://m.edsoo.ru/7f43d6d6

68

Penrennie TeKCTOBBIX 3a7a4 C
IIOMOUIBIO CUCTEM YPABHEHUI

69

Penrenuie TeKCTOBBIX 3a7a4 C
IIOMOUIBIO CUCTEM YPaBHEHHI



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

Pemienne TEKCTOBBIX 3a/1a4 C

70 .
MOMOIUIBIO CUCTEM yYpaBHEHUI
71 Yucnossle HEPABEHCTBA U UX
CBOMCTBA
79 YucnoBble HEPABEHCTBA U UX
CBOMCTBA
73 HepaBeHcTBO ¢ 0/1HO# IepeMeHHOI
74 Jlunelinbie HEpaBEHCTBA C OJTHOM bubnmoreka [JOK
MEPEMEHHOM U UX peIICHUE https://m.edso00.ru/7f42c692
75 JInHeliHbIe HEPABEHCTBA C OJJHON bubnmnoreka HOK
IIEPEMEHHOM U UX PELIECHUE https://m.edso0.ru/7f42c840
76 JIvHeitHbIe HEpaBEHCTBA C OHOM
MEPEMEHHOI U UX pelIeHue
77 CucreMbl TUHEINHBIX HEPABEHCTB C bubnmnorexka HOK
OJHOI MEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42cb88
78 CucreMbl TMHENHBIX HEPABEHCTB C bubmuoreka [IOK
OJIHOY NIEPEMEHHOM U UX peIlIEHUE https://m.edsoo.ru/7f42cd2c
79 CucTtembl TUHENHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U UX PELICHUE
N3o00pakeHne perieHus JIMHEHHOTO
80 CDABCHCTES cHCTeM Ha bubmmoreka [IOK
HEPABEHCTBA U UX CUCTEM H
P . . https://m.edsoo.ru/7f42c9e4
YHCIOBOU MPSMOU
N300pakeHue perieHus TMHEHHOro
81 ena pe crBa cHOTEM Ha bubmmorexa [JOK
HEPABEHCTBA U UX CUCTEM H
P . . https://m.edsoo.ru/7f42c9e4
YHUCIIOBOM MPsIMOi
82 KonTponbhas pabota no remam

"HepasenctBa. CucteMbl



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
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https://m.edsoo.ru/7f42cd2c
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ypaBHEHHUI"

bubmuorexa [JOK
83 IT
OHATHE yHKILH https://m.edsoo.ru/7f433c12
84 O06u1acTh OIpeneneHus: U MHOKECTBO bu6mmoreka [IOK
3HaYeHUH YHKINH https://m.edsoo.ru/7f433d84
85 Crioco6sb1 3aanust QyHKIUN
86 I'padux dyrKIIMMA
87 CaoiicTBa QyHKIIUU, UX
oToOpakeHHe Ha Tpaduke
38 UreHue u mocTpoeHue rpagukoB
byHKIMi
89 [Tpumeps! rpadukoB QyHKIIHIA,
OTpaKAIOIIUX PEAbHBIE MPOLIECCHI
() , OIIMCBIBAIOIIINE
00 | osparuyio nporopiuonarbisie biGmmorera LIOK
PATHYIO HIpOTIOPH https://m.edsoo.ru/7f434bbc
3aBUCUMOCTH, UX TpapuKu
91 ['nnep6ona
92 ['nnep6ona
bu6nuorexa [JOK
93 r =X
padpHK dymiuin y https://m.eds00.ru/7f4343e2
bu6nuorexa [IOK
94 r =X
pacpu pymicuai y https://m.edso00.ru/7f434572
Oynkmum Y =X2, Yy = X3, y= VX, y =
95 |x|}']r :qmri/ecmey emeHilde ’ Bubmmorexa LIOK
> That p . https://m.edsoo.ru/7f434d38
YPaBHEHU U CHCTEM YPaBHCHHIA
96 Oyukmun Y =X2, Yy = X3, y= VX, y = bubnmnoreka [JOK

[x|; Tpaduueckoe pernieHue

https://m.edsoo.ru/7f434eb4



https://m.edsoo.ru/7f433c12
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YPAaBHEHUU U CUCTEM YPaBHEHUU

[ToBTOpEHNE OCHOBHBIX MTOHATHI U

bubmuorexa [JOK
97 METOJIOB KypCOB 7 U 8 KIIaCCOB, 1
. https://m.edsoo.ru/7f4371aa
000011IeHE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MTOHATHI U
bubmuorexa [JOK
98 METOJIOB KypcoB 7 M 8 KJIaccoB, 1
. https://m.edsoo.ru/7f43736¢
000011ICHIE 3HAHUIT
[ToBTOpEHNE OCHOBHBIX MTOHATHI U
bu6mmoteka [IOK
99 METOJIOB KypcoB 7 M 8 KJIaccoB, 1
. https://m.eds00.ru/7f437510
000011IeHE 3HAHUI
[ToBTOpEHHE OCHOBHBIX IOHATHH U
bu6mmoteka [IOK
100 METOJ/IOB KypCcOB 7 U 8 KJIacCoB, 1
. https://m.edsoo.ru/7f4376b4
0000111ICHIE 3HAHUI
101 HToroBast KOHTpOJIbHAs paboTa 1 brbsmorexa LOK
https://m.edso00.ru/7f436b88
[ToBTOpEHKE OCHOBHBIX MTOHATHI U
but6mmoreka [IOK
102 METOJIOB KypCOB 7 M 8 KJIacCOB, 1
. https://m.edso0.ru/7f437858
00001IeHE 3HAHMI
OBIIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME



https://m.edsoo.ru/7f4371aa
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9 KJIACC

KoanuyecTBO 4YacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxa Konrpoasbnbie | IIpakTuyeckue
n/n Bcero u3yyeHusi | oOpa3oBaTesbHbIE
padoThI padoThI
pecypcbl
PanmonansHabIe yncna,
1 VMppalrOHAJIbHBIEC YMCIIA, KOHEUHbIE U 1
OECKOHEUYHBIE JECATUYHBIC TPOOH
MHokecTBO TeHCTBUTEIILHBIX YHCETT,
2 JEUCTBUTCIBLHBIC YHCIa KaK 1
OECKOHEUYHBIE IECATUYHBIC IpoOU
BsanMHO0 oaHO3HaYHOE COOTBETCTBHUE
3 MEXIy MHOXECTBOM JCHCTBUTEIBHBIX 1
qHcesl U MHOYKECTBOM TOYEK
KOOPJAMHATHOU MPSIMOit
CpaBHEHHE IEHCTBUTEIIBHBIX YUCET,
4 apupMeTHUecKue IeiCcTBUS C 1
JIeHCTBUTEIILHBIMU YU CIIAMHA
5 [TpubnmkE€HHOE 3HAUEHUE BETUYHHBI, 1
TOYHOCTH MPUOTUKECHUS
Oxkpyrienue yucesn 1
OkpyriieHne yucen
8 [Ipukuaka u orieHKa Pe3yJIbTaTOB 1
BBIYHCIIEHUH
9 [Ipuknaka 1 olleHKa Pe3yJIbTaTOB 1
BBIYHCIIEHUH




JInnelinoe ypaBHeHue. Pemienue

bubmuorex [JOK

10 . .
YpaBHEHUH, CBOAALINUXCS K TUHENHBIM https://m.edsoo.ru/7f43bf66
11 JIuneitHoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOASAIIMXCS K TUHEHHBIM
KBangpatHoe ypaBHeHue. Pemienne
12 aBIfeHI/Iﬁ ;pOHSIH_II/IXCH K bubmorera HOK
P ’ https://m.edso0.ru/7f43c542
KBaIPaTHBIM
KBanparHoe ypaBHeHue. Pemenue
13 ABHCHMM, CBOJISAIINXCS K bubmorexa [JOK
yp ’ https://m.edso0o.ru/7f43c542
KBaJPaTHBIM
14 bukBaapaTHbie ypaBHEHUS bubmorexa [JOK
P P https://m.edsoo.ru/7f43c3d0
15 bukBaapaTHbie ypaBHEHUS bubmmorexa [JOK
P P https://m.edsoo.ru/7f43c3d0
[Ipumepsl penieHus: ypaBHEHUI
16 TpPEThEN U YETBEPTOU CTENEHEHN
pa3lioKEeHUEM Ha MHOXKHUTEIN
IIpumepsl penieHns ypaBHEHUN
17 TPETbEN U YETBEPTOU CTEIICHEHN
pa3lioKeHUEM Ha MHOXKHUTEIN
18 Pemenue npoOHO-panioHaIbHBIX bu6muoreka [IOK
ypaBHEHUU https://m.eds00.ru/7f43c9b6
19 Pemenne npoOGHO-paliioHaIbHBIX bu6muoreka [IOK
ypaBHEHUH https://m.edso00.ru/7f43c9b6
20 Pemienune TekCTOBBIX 3a/1a4
anreOpanvdecKuM METOI0M
91 Pemienne TekcToBBIX 33134

aﬂre6paI/I‘-ICCKI/IM METOJOM



https://m.edsoo.ru/7f43bf66
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Pemenne TeKCTOBBIX 3a7a4

22
anredpandeckuM MEeTOA0M
23 Konrponbnas padora mo reme
"YpaBHeHUsI C OJHON TTepEeMEHHOIT"
24 VYpaBHeHuUE ¢ ABYMS IEPEMEHHBIMH 1 bubnmoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
o5 VYpaBHeHuUE ¢ ABYMS IEPEMEHHBIMH 1 bubnmoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JIMHEHHBIX ypaBHEHUI
C IByMSs IEPEMEHHBIMHU U €€ pellleHne
97 Cucrema 1ByX JJUHEHHBIX YpaBHEHUM
C IByMSs IEPEMEHHBIMHU U €€ pellieHne
28 Cucrema 1ByX JMHEHHBIX YPABHEHUM
C IByMSs IEPEMEHHBIMHU U €€ pellleHne
29 Cucrema 1ByX JJUHEHHBIX YpaBHEHUM
C IByMs IEPEMEHHBIMU U €€ pellieHne
Pemenne cucrem aB aBHCHUIA,
30 OJTHO U3 KOTOPBIX nnﬁgﬁoe a Ipyroe Bubmorexa ITOK
oTop > & APV https://m.edsoo.ru/7f43d23a
— BTOPOM CTENEHU
Pemenue cucrem 1B aBHEHUH,
31 OJTHO U3 KOTOPBIX nnﬁgﬁoe a Ipyroe bubmmorexa [IOK
orop AAPYE https://m.edso0.ru/7f43d55a
— BTOPOM CTENEHU
Pemenne cuctem 1ByX ypaBHEHMI,
32 OJIHO U3 KOTOPBIX JIMHEWHOE, a Ipyroe
— BTOpPOH CTEIICHU
33 Pemenuie cuctem IByX ypaBHEHHIH,

OIHO U3 KOTOPBIX HHHCﬁHOC, a Ipyroe



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
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— BTOpPOH CTENICHU

['paduueckas UHTEPIIpETAIIS

34 CUCTEMBI YpaBHEHUI € IByMs
[IEpEMEHHBIMU
35 Pemenne TekcToBBIX 3a7a4
anreOpanvdecKuM Criocooom
36 Pemenune TekcToBBIX 3a1a4
anredOpanvdecKuM Criocooom
37 KonTponbhas pabota no Teme
"CucreMbl ypaBHEHUI"
38 HucnoBsle HEPABEHCTBA U UX
CBOMCTBA
39 HucnoBble HEPABEHCTBA U UX bubnmnoreka [JOK
CBOICTBa https://m.edsoo.ru/7f43ad5a
40 JInHeiHbIe HEPaBEHCTBA C OAHOM bubnmnoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JIvHeiHbIe HEpaBEHCTBA C OAHOM bubnuotexa [JOK
MIEPEMEHHOM U UX PEILLICHUE https://m.edsoo.ru/7f43af08
42 JInHeliHbIE HEPABEHCTBA C OJJHON bubmuoreka [IOK
MIEPEMEHHOM U UX PEILLICHUE https://m.edsoo.ru/7f43af08
43 CucreMbl TUHEHHBIX HEPABEHCTB C
OJIHOY NIEPEMEHHOM U UX pEeLlIEHUE
44 CucreMbl TUHEHHBIX HEPABEHCTB C
OJHOI MEPEMEHHON U X PEIIECHUE
45 CucTembl TMHENHBIX HEPABEHCTB C
OJHOI MEPEMEHHON U UX PEIICHUE
46 KBazpaTHble HEpaBEHCTBA U UX bubmuoreka [IOK



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

pelieHue https://m.edsoo.ru/7f43b098
47 KBaapaTHbie HEpaBEHCTBA U UX bubnmoreka [JOK
peuieHue https://m.edsoo.ru/7f43b21e
48 KBaapaTHbie HEpaBEHCTBA U UX bubnmoreka [JOK
peuieHue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBeHCTBA U UX
pelieHue
50 KBazpaTrHble HEpaBEHCTBA U UX
peleHue
I'papmyecka eprpera
o1 HS S)BP;;CTI; 1;/[1 I(/:I:II(T:TSSILG:T ;I]:I;-ICTB c brbmmorexa LOK
P P https://m.edso00.ru/7f43b098
JBYMsI IEpEMEHHBIMU
['padmueckas unTepnperanus
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMs1 IEPEMEHHBIMU
53 KonrponbHas padora no reme
"HepaBencraa"
54 KBanpatuunas QyHkius, e€ rpaduk u bubmuoreka [IOK
CBOMCTBA https://m.edso00.ru/7f4396¢6
55 KBanparuunas ¢pyHkus, e€ rpaduk u bubmuoreka [IOK
CBOMCTBA https://m.edso0.ru/7f439842
56 KBanparuunas ¢pyHkus, e€ rpaduk u bubmuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [Tapabona, KOOpIMHATHI BEPILINHBI bu6muoreka [IOK
napaboIIbl, OCh CHMMETPUU Mapadoibl https://m.edsoo.ru/7f439eb4
58 [Tapabosna, KOOpIMHATHI BEPILIUHBI bu6muoreka [IOK

napaboIIbl, OCh CHMMETPUU Mapadoibl

https://m.edsoo.ru/7f43a03a



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a

[Tapabona, KOOpAUHATHI BEPIIUHBI

bubmuorexa [JOK

59 napaboJibl, 0Cb CHMMETPUHU MapadoIIbl https://m.edsoo.ru/7f43alac
60 [Tapabosa, KOOpAUHATHI BEPIIMHbI bubmmoreka [IOK
napaboJIbl, 0Cb CHMMETPUH ITapadoIIbI https://m.edsoo.ru/7f43a31e
61 [Tapa6oma, KOOpAUHATHI BEPIIUHBI bubnmoreka [JOK
napaboJIbl, 0Cb CHMMETPHUH ITapadoIIbI https://m.edso00.ru/7f43a526
62 [TapaGosna, KOOPAUHATHI BEPIIMHbI
napaboJibl, 0Cb CHMMETPUHU MapadoIIbl
I'padukn Gynkumii: y = KX, y = kx +
63
b, y=k/X, y=x3, y=vX, y=|X|
I'padukn Gynkumii: y = kX, y = kx +
64
b, y=k/X, y=x3, y=vX, y=|X]|
65 I'paduku Gyaxmumii: y = kx, y = kx +
b, y=Kk/X, y=x3, y=vX, y=|X|
66 I'padukn Gynkumii: y = kX, y = kx +
b, y=k/x, y=x3, y=vX, y=|X|
I'padukn Gynkumii: y = kx, y = kx +
67
b, y=Kk/X, y=x3, y=vX, y=|X|
I'paduku Gyaxmmii: y = kX, y = kx +
68
b, y=Kk/X, y=x3, y=vX, y=|X|
69 KonTponbhas pabota no teme bubmuoreka [IOK
"@yHKIUKn" https://m.edsoo.ru/7f43ab84
70 IToHsTHE YKCITOBOM bu6nuorexa [IOK
MOCJIEJOBATEIbHOCTH https://m.edsoo0.ru/7f43e6¢c6
3
aZlaHue HOCHVGJIOBaTeJ'IBHvOCTI/I BuGmiorexa LIOK
71 pPEKyppeHTHOM (hopMyIoil 1

dbopmyIoit N-To YieHa

https://m.edsoo.ru/7f43ebda



https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda

Apudmernueckas 1 reoMeTpUIecKas

bubmuorexa [JOK

72
porpeccuu https://m.edsoo.ru/7f43ed7e
73 Apudmerndeckas 1 reoMeTpUIecKas bubmmoreka [IOK
MPOrpeECCUU https://m.edsoo.ru/7f43f3b4
Dopmyisl N-TO wieHa
apuQMeTUYECKOI U reOMeTPUUECKOI bubmmoreka [IOK
74 .
MPOrpPECCH, CYMMBI IIEPBBIX N https://m.edsoo.ru/7f43f58a
YJICHOB
Dopmyisl N-TO WwieHa
75 apuQMeTUYECKOI U reOMeTPUUECKOI bubnuorexa [JOK
MPOTPECCHIl, CyYMMBbI IEPBBIX N https://m.edsoo.ru/7f43ef2c
YJICHOB
®opmynsl N-TO YeHa
apuQMeTUYECKOI U reOMeTPHUECKOM bubnuorexa [JOK
76 .
IIPOrPECCUM, CYMMBI IIEPBBIX N https://m.edsoo.ru/7f43f0c6
YJICHOB
®opmynsl N-ro 4aeHa
77 apu(MeTHUECKON U TeOMeTPUIECKON bubmuoreka [IOK
MPOTPECCHI, CYMMBbI IEPBBIX N https://m.edsoo.ru/7f43f72e
YJICHOB
dopmyisl N-TO wieHa
apu(MeTHUECKON U TeOMeTPUIECKON bubmuoreka [IOK
78 .
IIPOTPECCUM, CYMMBI IIEPBBIX N https://m.edso00.ru/7f43f8a0
YJICHOB
N3o00pakeHne 4IeHOB
79 apu(MeTHUECKONW U TeOMETPUIECKOMH

MPOTPECCHIl TOUKaMH Ha
KOOPAMHATHOU INIOCKOCTH



https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

80

H300paxeHne 4ieHoB
apuQMETHUECKON U TEOMETPHUECKON
IIPOrpECCUM TOYKaMU Ha
KOOPJIMHATHOM IJIOCKOCTH

81

JInHelHbI 1 KCIIOHEHIIUATIbHBIN
pocT

82

CroxHbI€ TPOLIEHTHI

bubmuorexa [JOK
https://m.edsoo.ru/7f43fe0e

83

Crno’xHbI€ MPOLIEHTHI

bu6mmoteka [IOK
https://m.edsoo.ru/7f4401a6

84

KoHTpoinbHas pabora 1o Teme
"YyCII0BbBIE TOCIIEN0BATEILHOCTH"

bu6mmoteka [IOK
https://m.edsoo.ru/7f440418

85

IToBTOpEHHE, 0000IICHUE 1
CHCTEeMAaTU3alMs 3HaHUH. 3aIiCh,
CpaBHEHUE, NECUCTBUS C
JICUCTBUTEIILHBIMU YUCJIAMU,
YHUCIIOBAs TpsMast

86

[ToBTOpenue, 06001IeHUE U
cucreMaTu3anus 3HaHui. [IpoIeHTsI,
OTHOLICHUS, IIPONOPLUHU

87

[ToBTOpenue, 0600IIEHNE U
cHUCTeMaTU3alus 3HaHUM.
Oxpyrienue, NpuOIKeHUE, OIICHKA

88

[ToBTOpenue, 06001IeHUE U
cucTeMaru3anusa 3HaHni. Pemenme
TEKCTOBBIX 3a/1a4 apH(PMETHICCKUM
CII0COO0OM

but6mmorexa [IOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpenwue, o0o0IICHHE U

bubnuoreka [JOK



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12

cucTeMatusanys 3HaHui. Pemenune
TEKCTOBBIX 33724 apu(PMETHICCKUM
cIocoooM

https://m.edsoo.ru/7f443cd4

[ToBTOpEeHHE, 0000IICHUE U
cucreMaru3anys 3Hanui. Pemenne

bubmuorexa [JOK

90
TEKCTOBBIX 3aJ71a4 apu(PMETUICCKIM https://m.edsoo.ru/7f443fea
crocobom
[ToBTOpEeHME, 0000IICHUE U

01 cHUcTeMaTu3alus 3HaHUM. bubnuorexa [JOK
[TpeoOpa3zoBanue anredOpandeckux https://m.edsoo.ru/7f4441ca
BBIPXXCHUH, JOITYCTHMBIE 3HAYCHUS
[ToBTOpEHHE, 0000IICHUE U

92 cHUcTeMaTu3alus 3HaHUM. bubnuorexa [JOK
[IpeoOpazoBanue aaredOpandecKux https://m.edso0o.ru/7f444364
BBIPAXXCHHH, JOITYCTHMBIE 3HAYCHUS
[ToBTOpEHHE, 0000IICHUE U

93 cHUcTeMaTu3alus 3HaHUM. bubnuotexa [JOK
[TpeoOpa3oBanue anredpanyecKux https://m.edsoo.ru/7f4446f2
BBIPXXCHHH, JOITYCTHMBIE 3HAYCHHUS
[ToBTOpenue, 060061IeHUE U

94 cHUcTeMaTu3alus 3HaHUM. bubnuotexa [JOK
[TpeoOpa3oBanue anredpanuecKux https://m.edsoo.ru/7f444a94
BBIPXXCHHH, JOITYCTHMBIE 3HAYCHHUS
[ToBTOpenue, 06001IeHUE U

95 cucTemMaTu3anus 3HaHu. OyHKIK: bubnuotexa [JOK
IIOCTPOEHUE, CBOMCTBA U3YYCHHBIX https://m.edso00.ru/7f444c56
byHKIII

96 [ToBTOpeHME, 0000IICHHE 1 bu6mmoreka [JOK



https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56

cuctemMaTu3anus 3HaHui. OyHKIWU:
IIOCTPOEHNE, CBOMCTBA U3YYECHHBIX

byHKIHHA

https://m.edsoo.ru/7f444f44

97

[ToBTOpEeHHE, 0000IICHUE U
cucremMaTusauus 3HaHu. OyHKIWUU:
MOCTPOEHHUE, CBOMCTBA N3YYCHHBIX

byHKIMHA

bubmuorexa [JOK
https://m.edsoo.ru/7f44516a

98

[ToBTOpEeHME, 0000IICHUE U
cucremaTusauus 3HaHui. OyHKIWU:
IIOCTPOEHNE, CBOMCTBA NU3YYEHHBIX

byHKIMi

bu6mmoteka [IOK
https://m.edsoo.ru/7f4452¢e6

99

[ToBTOpEHHE, 0000IICHUE U
cUCTeMaTHu3aInsI 3HaHUH.
['paduyeckoe pelieHue ypaBHEHHH U
HUX CUCTEM

bu6mmoteka [IOK
https://m.edsoo.ru/7f445516

100

[ToBTOpEHHE, 0000IICHUE U
CHCTEMAaTH3aIs 3HAHUH.
I'paduueckoe perienne ypaBHeHUH U
HUX CUCTEM

101

HtoroBas KOHTpoJbHAs paboTa

102

O000111eHHE U CUCTEMATU3ALMS
3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMME

102



https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI IUIAA YYEHUKA

1.

2.

C.M. Hukonsckuii, M K. [Totanos, yueoHuk "M3maTteascTBo
ITpoceemenne";2016 r., 7,8,9, knacchl
Mep3snsak A.T'., ITononckuit B.b., Sxup M.C.; nox peagakiueit [lononbckoro

B.E., Anre6pa, 8 kiacc,O011ecTBO C OrpaHUYE€HHONW OTBETCTBEHHOCTHIO
"Uznatensckuit ienTp BEHTAHA-TPA®"; AkiimonepHoe 00I111eCTBO
"N3natenscTBO [IpocBemienne";

Mep3snsak A.T'., [Tononckuit B.b., Axup M.C.; nox pegakiueii [lononseckoro
B.E., Anre6pa, 9 kinacc,O0111ecTBO C OTpaHUYEHHONW OTBETCTBEHHOCTHIO
"Uznarensckuii ienTp BEHTAHA-T'PA®"; AkiinonepHoe o0I11ecTBO
"UznarensctBo [IpocBemenue";

A.T. MopakoBuu, Anre6pa. 8 kinacc: yaeOHHUK JiJ1s1 00111e00pa3oBaTeIbHbIX
yupexaenuii / A. I'. Mopakosud. - M.: MEemo3una, 2020r.

A.T. MopakoBud, Anre6pa. 8 Kiracc: 3alagHuK sl 00IIe00pa30BaTEIbHBIX
yupexaenuil. - M.: Muemosuna, 2020r.

A.T. MopakoBud, Anre6pa. 9 kmacc: yaeOHHUK J71s1 001Ie00pa30BaTeIbHBIX
yupexaenuii / A. I'. Mopakosud. - M.: Muemo3suna, 2020r.

A.T. MopakoBuu, Anredpa. 9 Kiace: 3a1a4HUK TS 00111e00pa30BaTeIbHBIX

yupexaenuit. - M.: Muemo3suna, 2020r.

METOANYECKHUE MATEPUAJIBI JIS YYUTEJA
Mep3zmsik A.T'., [Tononckuii B.b., Axup M.C.; nox penakuueit [lononsckoro B.E.,

Junaktuaeckue Mmatepuansl, Anredpa, 7 kiacce, OOIIECTBO ¢ OrpaHUYEHHOM

otBeTcTBeHHOCThIO "M3narensckuii nentp BEHTAHA-TPA®"; AkiinonepHoe

obmectBo "N3narenncTBo [IpocBenienue";



Mepsnsk A.I'., I[Tononckuii B.b., Axkup M.C.; non penakuuei
[Togonwsckoro B.E.,lunaktuueckune marepuansi, Anredpa, 8 kiacc,
OO6111eCTBO C OTPaHMYCHHOM OTBETCTBEHHOCTHIO "M31aTeNbCKHI IICHTP
BEHTAHA-TPA®"; AkiinonepHoe obiecTBo "M3naTenscTBo
[Ipocsemienne";

Mep3snsak A.T'., [Tonouckuii B.b., SAxup M.C.; nox penakuuei
[Togonwsckoro B.E.,lunaktuueckune marepuansl, Anredpa, 9 kiacc,
OO611ecTBO ¢ OTPaHMYCHHOM OTBETCTBEHHOCTHIO "M31aTeNbCKHi IICHTP
BEHTAHA-TPA®"; AkiuonepHoe oOmiectBo "M3aaTenbcTBO

IIpoceemnienue";

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U

PECYPCbI CETUMHTEPHET

1. www. edu - "Poccuiickoe oopa3oBanue” deaepaibHbIi MOPTAIL.
2. www.school.edu - "Poccuiickuii 00meo0pa3oBateabHbIid HopTan'.

3. www.school-collection.edu.ru/ Enqunas xoyuiekuus
(P pOBBIXOOPA30BATENBHBIX PECYPCOB

4. www.mathvaz.ru - docbe HIKOJIBHOTO YUHTEIS
MaTeMaTuku JlokymMeHTauus, paboune MaTepuabl Jis
YUUTEISE MAaTEMATUKH

5. www.it-n.ru"Cetb TBOpYECKHX yuHuTEICH"

6. www.festival.1september.ru ®ecTrBab eIaroruyecKux uaeh


http://www/
http://www.school.edu/
http://www.school-collection.edu.ru/
http://www.mathvaz.ru/
http://www.it-n.ru/
http://www.festival.1september.ru/
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