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HOACHUTEJBHASA 3AIIMCKA

AnreOpa sIBIIIETCA OJJHUM U3 OTMIOPHBIX KYPCOB OCHOBHOI'O OOIIIEro 00pa3oBaHMUS:
OHa 00OecIleYnBaET U3yYEHUE NPYTUX TUCUUIUIMH, KaK €CTECTBEHHO-HAy4YHOIO, TaK U
T'YMaHUTAPHOT'O LIMUKJIOB, €€ OCBOEHUE HEOOXOAMMO JJIsl MPOAOHKEHUST 00pa30BaHus U
B TOBCEIHEBHOM >XM3HU. Pa3zBuTue y 0OydYaromuxcsi Hay4yHbIX MpPEACTABICHUN O
IPOUCXOXKJEHUN W CYIIHOCTU aireOpamdyeckux aOCTpakiuii, crocode OoTpakeHHs
MaTEMaTUYECKOM HayKOW SBJICHHM W TMPOILIECCOB B MPHUPOJE U OOIIECTBE, POJIU
MaTeMaTHUYECKOr0 MOJIETMPOBAHUS B HAYYHOM MO3HAHUU U B MPAKTHKE CIIOCOOCTBYET
(GOopMUPOBAHNIO HAYYHOTO MHUPOBO33PEHUSI M KAYECTB MBIILICHUS, HEOOXOIUMBIX JIS
ajanTaiyy B coBpeMeHHOM IudpoBom oOmiectBe. 3yuenue anreOpsl oOecrieyuBaeT
pa3BUTHE yMEHHMsS HaOJI0JaTh, CPAaBHHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBILIUICHHS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
JNEUCTBUA W BBIBOJBI, (OpMyIupoBaTh yTBepkaeHHs. OcBoeHHE Kypca anreOpsbl
00ecreynBaeT pa3BUTHE JIOTHYECKOTO MBIIUICHUS OOYYAIOIIMXCS: OHU HCIONb3YIOT
JNENyKTUBHbIE M WHIYKTHBHBIE pAacCyXJIeHus, OOOOLIEHWE M KOHKPETU3ALHIO,
abctparupoBanue u aHanorutro. OOyueHue anredpe NpeanosaraeT 3HAYUTENIbHBIN
00BEM CaMOCTOATENLHON NIEATEIbHOCTH O0YYalolUXCs, MO3TOMY CaMOCTOSTEIbHOE
penieHue 3a1a4 ABISIeTCs peaau3alnen 1esITeIbHOCTHOrO MPUHIUIIA 00yUEeHUS.

B cTpykType mporpammsl yuyeOHOro Kypca «Anredpa» Juisi OCHOBHOTO OOILIEro
oOpa3oBaHMsI OCHOBHOE€ MECTO 3aHHMAIOT COJIEP)KATEIbHO-METOINYECKUE JINHUU:
«Yucna ¥ BBIYMCIEHUS», «ANreOpandeckue BbIPAKEHUS», «YpaBHEHUS W
HepaBeHCTBa», «DyHKkuum». Kaxaas U3 3TUX COAEPKATEIbHO-METOIUYECKUX JIMHUM
pPa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3YUYECHHs Kypca, B3aUMOJACUCTBYS C IpYyTrUMU
ero JuHUAMH. B Xozme wu3ydeHHMs y4yeOHOro Kypca OOyYaroIIMMCsl MPUXOTUTCS
JIOTUYECKH PACCYKaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B cBs3M ¢
ATUM B MpOrpaMMy y4eOHOro Kypca «AnreOpa» BKIIOYEHbl HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTaBICHHbIE BO BCEX OCHOBHBIX pazfenax MaTeMaTUYecKoro
oOpa3oBaHUsI U CIOCOOCTBYIOIIME  OBJAJEHHUIO  OOyYarOlMMHCS  OCHOB
YHUBEPCAIBHOIO MaTeMaThdyeckoro s3bika. CoaepikaTenpHOM W CTPYKTYpHOU
OCOOCHHOCTBIO yueOHOro Kypca «AnreOpa» sBISIETCS €ro HWHTETPUPOBAHHBIN
XapaKTep.

Conepxxanue TMHUU «YHCIa U BBIYUCIEHUSD CIIYKUT OCHOBOM I TAIBHEUIIIETO
M3YYEeHHUS MAaT€MaTUKH, CIOCOOCTBYET pAa3BUTHIO Yy OOYUYaIOLIUXCS JIOTUYECKOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHUS TMOJb30BAThCSl AJITOPUTMAMH, a Takke
NPUOOPETEHUIO NMPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX NJISi MOBCEJIHEBHOM MKU3HHU.
Pa3BuTre MOHATUS O YMCJIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs CBS3aHO C
palMOHAIBHBIMUA U UPPAIMOHAIBHBIMU YUCIaMH, (POPMHUPOBAHUEM MPEACTABICHUIN O



JNEUCTBUTEILHOM YHCJE. 3aBEpUICHUE OCBOCHHS 4YHUCJIOBOW JIMHUM OTHECEHO K
cpenHemy ob1eMy 00pa3oBaHUIo.

ConeprxkaHue IByX alireOpanuecKux JTUHUN — «AJredpandeckue BhIPAKEHUSD) U
«YpaBHEHHS] W HEPABEHCTBA» CIOCOOCTBYET (HOPMUPOBAHHUIO Y OOYYalOIUXCS
MaTEMaTHYECKOro anmapara, HEOOXOAMMOTO /i pEIIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEIAMETOB M NMPAKTHKO-OPUEHTUPOBAHHBIX 3a1a4y. Ha ypoBHE OCHOBHOTO
oOmiero oOpa3oBaHUs Y4Ye€OHBI MaTepuaia TPYNIUPYETCS BOKPYT palldOHATBHBIX
BBIpOKEHUN. AJreOpa JIEMOHCTPUPYET 3HAUYCHHE MAaTeMaTHUKU Kak sI3bIKa JUJIst
MOCTPOEHUSI MAaTEMAaTHUYECKUX MOJIETICH, OMMCAHUs MPOIIECCOB U SIBICHUIN PealbHOTO
Mupa. B 3amaunm oOyueHuss anrebpe BXOAAT TaKXKe JaJbHEWIEe pa3BUTHE
AITOPUTMHYECKOTO MBIIUIEHUS, HEOOXOJUMOT0, B YaCTHOCTH, JUIsl OCBOEHHS Kypca
uHDOpPMATUKKA, W  OBJIQJICHUE  HABBIKAMH  JEAYKTUBHBIX  PaCCY>KICHUHU.
[IpeoOpa3oBanue CUMBOJIBHBIX (OPM CIIOCOOCTBYET pPa3BUTHIO BOOOpaKEeHUS,
CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTRBY.

Conepxanve (PpyHKIHOHAIBHO-TpadUUECKON JIMHUM HAIEJICHO Ha MOJy4YCHUE
oOyJaronIMMuUCs 3HaHUM O (PYHKIUAX KAaK Ba)KHEWIIEH MaTeMaTUYeCKOM MOJAENH IS
OMUCAaHUSl M UCCIEIOBaHMS Pa3HOOOPA3HBIX IPOLECCOB U SBICHUN B TNPUPOAE U
obuiectBe. M3ydueHne maTtepuana CIOCOOCTBYET Pa3BUTHIO Y OOyYaIOLIUXCS YMEHMS
MCIIOJIb30BaTh Pa3IUYHbIC BHIPA3UTEIbHBIE CPEJCTBA A3bIKA MATEMATUKH — CIIOBECHBIE,
CUMBOJIMYECKHUE, TpaduyuecKkre, BHOCUT BKJIaJ B (POPMHUPOBAHUE MPEACTABICHUNA O
POJIM MaTEMATHUKH B Pa3BUTUU IUBUIIM3AINHI U KYJIbTYPHI.

CornacHo yueOHOMY M1aHy B 7—9 Kilaccax u3ydaercst yueOHbI Kypc «Anredpay,
KOTOPBI BKJIIOYAET CIEAYIOIIHE OCHOBHBIE pas3Aeibl coaepkaHusa: «Yucna u
BBIUMCIICHUS», «ANreOpanvyeckue BbIpaKEHUS», «YPAaBHEHHS W HEPABEHCTBAY,
«DyHKIIUN.

Ha u3yuenne yuebHOrOo Kypca «Anredpay» orBoautcs 306 yacoB: B 7 Kiacce —
102 gaca (3 gaca B Hezento), B 8 kiacce — 102 ygaca (3 gaca B Hezeno), B 9 kiacce —
102 gaca (3 yaca B HezieIIO).



COILEPKXAHUE OBYUYEHUASA

7 KIIACC

Yucia ¥ BIYMCICHUSA

Jpobu 0ObIKHOBEHHBIE U ECATUYHBIC, IEPEX0 OT OJAHON (POPMBI 3amucu Apodei K
npyrou. IloHATHE panMOHAIBHOIO YMCIIA, 3allMCh, CPAaBHEHHUE, YIOPJAOYMBAHUE
palMoOHaNbHBIX YHUCENl. ApU(pMETHYECKHE JEHCTBUS C PalUOHAIBHBIMU YHUCIIAMHU.
Pemenue 3a1a4 U3 peanbHON NPAaKTUKU HA YacTH, HA IPOOU.

CreneHb ¢ HaTypaJIbHBIM ITOKa3aTelIeM: ONpeNesieHrue, Ipeo0pa3oBaHUE BbIPAKEHUN
HA OCHOBE OMNPE/EICHUS, 3aiCh O0NbIINX Yncend. [IpoIeHThl, 3aMuch MPOLIEHTOB B BUJIE
Apodu U 1podU B BUE MPOLIEHTOB. Tpu OCHOBHBIE 331a4u Ha MPOLIEHTHI, pEUICHHUE 3a/1a4
U3 pEAIBHOU IPAKTUKH.

IIpruMmeHeHne NPU3HAKOB JEIMMOCTH, PA3JIOKEHHE HA MHOKHMTENM HATypPaJbHBIX
quced.

PeanbHble 3aBUCUMOCTH, B TOM YKCIIE IpsiMasi ¥ oOpaTHasi IPOMOPLIMOHATILHOCTH.

AJire0panvecKue BbIPAKEHUS

IlepeMeHHBIE, YHCIOBOE 3HAYEHUE BBIPAKEHUSA C IIEPEMEHHOU. JlomycTumele
3HA4YEHUsI NEpPEMEHHBbIX. lIpeacTaBieHne 3aBUCHMOCTH MEXIy BEIWYMHAMH B BHJIE
¢opmynbl. Beruucnenus mno ¢opmynam. IlpeoOpazoBaHne OYKBEHHBIX BBIPaXXECHHUI,
TOKJIECTBEHHO PaBHbIC BBIPAKEHUS, MpaBUiia MpeoOpa3oBaHUsl CyMM U NPOU3BEIACHUM,
IpaBUJIa PACKPBITHS CKOOOK Y MPUBEACHUS TOJOOHBIX CIIaraeMblIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OnHowrensl W MHorouneHbl. CreneHb MHoOrowieHa. CioKeHWE, BBIYMTAHMUE,
YMHOXXEHHE MHOTOWICHOB. POpMyJIbI COKPAIIEHHOTO YMHOYKEHMS: KBaApPAT CyMMBI H
KBaJgpaT paszHocTh. Popmysia pasHOCTH KBaAgpaToB. Pa3jokeHHEe MHOTOYICHOB Ha
MHOKUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb ypaBHEHMs, MpaBWiIa MpeoOpa3oBaHUs  ypaBHEHMS,
PABHOCHJIBHOCTh YPABHEHU.

JIuHeHOE ypaBHEHHUE C OJHOM IEPEMEHHOU, YHUCIIO KOPHEU JINHEMHOTO YPABHECHUS,
pelieHue JIMHEWMHBIX ypaBHEeHMH. (CocCTaBieHHME YpaBHEHHM MO YCIOBHUIO 3aJayH.
Pemienne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPABHEHUH.

JIuneitHoe ypaBHEHHE C JByMsI NepeMeHHbIMH U ero rpaduk. Cucrema AByX
JUHEHHBIX ypaBHEHUN C ABYMs MEpeMEHHBbIMH. PelieHne cucteM ypaBHEHUN CITOCOOOM
IIOACTaHOBKU. [IpuMepsl pelennst TEKCTOBBIX 3a/1a4 € IIOMOLIBIO CUCTEM YPABHEHUM.

DOyHKIUU

Koopaunara Toukn Ha npsMoi. YHCIIOBbIE TPOMEXKYTKU. PaccTosHre MEXAY ABYMS
TOYKaMU KOOPJAUHATHOU MPSIMOM.



[IpsimoyronbHas cucrema koopauHat, ocu OX u Oy. Abcuucca u oparHaTa TOYKHA HA
KOOpAMHATHOM TuiocKOocTH. [Ipumepsl rpadukoB, 3agaHHbIX (Qopmyiamu. UteHue
rpadukoB peanbHbIX 3aBucuMocTedl. [lonarue ¢ynxuuu. I'padpux Pynkumuu. CpoiicTBa
byukuii. Jlunelinas ¢yukius, e€ rpaduk. I'paduk dynkuuun Yy = |X|. I'paduueckoe
pELICHNE JIMHEWHBIX YPABHEHU U CUCTEM JIMHEHUHBIX YPABHEHUN.

8 KUIACC

Yuciaa 1 BBIYUCTCHUSA

KBanpathslii kopeHb u3 uucna. [lonsatue 06 uppanuoHanbHOM yucie. JlecsaTuuHble
npuOIIKEHUsT HppalMoOHANbHBIX uncen. (CBoicTBa apu(pMETHUYECKHX KBaJpaTHBIX
KOpHEN U UX NPUMEHEHHE K MPeoOpa30BaHUIO YHMCIOBBIX BBIPAKEHUN U BBIYHCIICHUSM.
JleCTBUTENIBHBIC YHCIIA.

Crenenb ¢ LenpIM nokasaresiem U e€ cpoiictBa. CTaHAapTHAs 3alIMCh YHCIIA.

AJire0OpanvecKue BbIPaKeHUs!

KBagpatHblil TpEXWIEH, pa3iaoKeHUE KBaAPATHOTO TPEXUICHA HA MHOXKHUTEIH.

AnreOpaundeckass n1poOb. OCHOBHOE CBOMCTBO aireOpanveckoil apoou. CroxxeHwue,
BbIUUTAHUE, YMHOXKEHHE, JIeJICHUE alireOpandeckux apooeil. ParmoHanbHble BBIpaKEHUS
U uX npeobpa3oBaHue.

YpaBHeHNs U HEpaBeHCTBA

KBagpatHoe ypaBHeHHe, popMyIia KOpHEW KBapaTHOTro ypaBHeHus1. Teopema Buera.
Pemenuie ypaBHeHMI, CBOASIIMXCS K JIMHEWHBIM M KBajpatHbIM. [Ipocrelimue npo6HO-
palMOHAIbHBIEC YPABHEHMUS.

I'padmyeckas uHTEepHpeTalnys YpaBHEHUM C JByMS NEPEMEHHBIMH M CHCTEM
JMHEWHBIX YPABHEHUM C ABYMs NepeMEHHBIMU. [I[pruMepsI peleHnst CUCTEM HETMHENHBIX
YpaBHEHUH C IBYMsI IEPEMEHHBIMU.

Pemenuie TeKCTOBBIX 3a/1a4 ajIredpanyeckuM crocoooM.

HucnoBble HEpaBeHCTBA M WX CBOMCTBAa. HepaBeHCTBO € OJHOM IEPEMEHHOW.
PaBHOCHMIBHOCTD HEpaBeHCTB. JIMHEHBIE HEPABEHCTBA C OJHOM IepeMeHHON. CHucTeMsl
JIMHEWHBIX HEPABEHCTB C OJTHOW NMEPEMEHHOM.

DOYyHKIUU

[Tonsitue dynkuuu. OOMACTH ONpENEICHUS W MHOXKECTBO 3HAYCHMA (YHKIIHH.
Crioco0bl 3a1aHust GYHKITHIA.

I'padux pynkimu. Yrenue cBoiictB pyHkuuu mo e€ rpaduky. [Ipumeps! rpadukos
(GyHKLMIA, OTpa)KaIOIIUX pEeAIbHBIE MPOLECCHI.

OyHKIMH, ONUCHIBAIONINE MPSIMYIO U OOPAaTHYIO MPOMOPLHUOHAIBHBIE 3aBUCHMOCTH,
nx rpadukn. @yskmun Y = X2, y = X3, y = VX, y=|x|. ['paduteckoe pelieHne ypaBHEHHii
Y CUCTEM YPaBHEHMU.



9 KUIIACC

Yucsia ¥ BIYMCICHUSA

PannonanpHpie 4mMCla, UppalMOHANbHBIE YKCIA, KOHEYHbIE M OECKOHEYHBIC
JECATUYHbIE JPpOoOU. MHOXKECTBO JEUCTBUTEIBHBIX UUCEN, JIEUCTBUTENIbHBIEC YMCa KaK
OeCKOHEUYHBIE JeCATUYHBbIC JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JICMCTBUTENIBHBIX YUCET U KOOPIUHATHOU IPSIMOM.

CpaBHeHue NENCTBUTEIBHBIX qucen, apu(pMeTHYECKUe NENUCTBUS c
NENCTBUTEIBHBIMU YUCIIAMU.

Pa3mepsl 00BEKTOB OKPY’KAIOIIETO MUPA, ITUTEIBHOCTD MPOLIECCOB B OKPYKAIOIIEM
MHpE.

[Ipubnnk€HHOE 3HaYEHUE BEIMYUHBI, TOYHOCTh NMpUOIMAKEHUss. OKpyTieHue Yucel.
[Ipukuaka 1 OLEHKA pe3yIbTaTOB BHIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIuneriHO€ ypaBHEHME. Pemenne ypaBHEHNM, CBOJSIIMXCS K IMHEUHBIM.

KBampaTtHoe ypaBHeHue. PemieHne ypaBHEHWH, CBOASAIIMXCS K KBaJApaTHBIM.
bukBagparHoe ypaBHeHue. lIpuMmepsl pemieHuss ypaBHEHUHM TPETbEH M YETBEPTOU
CTEIIEHEU Pa3JI0KEHUEM HAa MHOXKUTEIIU.

Pemenune napoOHO-panMOHanbHBIX ypaBHEHUH. PemieHne TEKCTOBBIX — 3ajad
anreOpanyecKuM METOJIOM.

VYpaBHeHUE ¢ ByMs NEPEMEHHBIMU U €ro rpaduk. Pemienne cucrem ABYX JTUHEHHBIX
YPAaBHEHUM C JAByMs IEpEeMEHHbIMU. PelleHue cucreM IBYyX YypaBHEHMM, OJHO U3
KOTOPBIX JIMHEWHOE, a IPyroe — BTOpoii crernenu. [ paduueckas nHTEpripeTalys CuCTEMbI
YPaBHEHUH C ABYMS IIEPEMEHHBIMHU.

Petienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CIiocoooM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemenne nuHENMHBIX HEPABEHCTB C OJTHOW NEpeMEHHOU. Penienne cucrteM JTMHENHBIX
HEpaBEHCTB ¢ OJHOW miepemeHHoW. KBaapartHeie HepaBeHcTBA. ['paduueckas
MHTEPIIPETALNs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMH.

DOYyHKIUU

KBanpatuunas yskuus, e€ rpadux u cBoiicta. [lapabosia, KoOOpAUHATEI BEPIIUHBI
napaboJIbl, 0Ch CAMMETPHH 1TapadoJIbI.

I'padukn pyrxumit: y = kx, y = kx + b, y = kix, y = x3, y = VX, y = || u ux cBoiicrsa.

YucioBbie 10CJIe10BATEILHOCTH U IPOrPeccum

[loHsATME  YMCIIOBOM  MOCJIENOBATEIBHOCTH.  3aJaHH€  IOCJIEI0BATEIbHOCTH
peKyppeHTHOH dhopmynoii u Gpopmymoil N-ro uieHa.

Apudmernueckass u reomerpuueckas nporpeccud. dopmynsl  N-ro  uieHa
apu(PpMETHIECKON U TEOMETPUIECKOUN MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.



N300pakeHne 4ieHOB apu(phMETUUECKON U T€OMETPUUYECKON MPOTPECCUil TOUKaMU Ha
KOOPAMHATHOM TUIOCKOCTH. JIMHEWHBIM W SKCNOHEHIMaNbHBIA pocT. CloxHBbIC
IPOIICHTHI.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS ITPOT'PAMMBI YYEBHOI'O
KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHMUSI

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pPe3yJbTAThl OCBOCHHS IPOrpaMMbl Y4eOHOro Kypca «AmreOpay
XapaKTepU3yrTCSA:

1) maTpuoTnyeckoe BOCIUTAHHE:

MPOSIBJICHUEM HMHTEpPECa K MNPOLIJIOMY M HACTOSLIEMY POCCHUMCKOW MAaTEMAaTHKH,
LICHHOCTHBIM OTHOILIEHUEM K JOCTMIKEHMSIM POCCUHMCKUX MATEMAaTUKOB U POCCUMCKOU
MaTE€MaTUYECKOM IIKOJBI, K MCIOJB30BAHUIO ITUX IOCTHMIKEHUN B IPYrMX HayKax H
NPUKIATHBIX cepax;

2) rpamIaHCKoe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIOJTHEHUIO 00SI3aHHOCTEN IrpakJIaHWHA U peali3allii ero mnpas,
IpPEJICTaBICHUEM O MaTEeMaTHYECKUX OCHOBaX (PYHKIMOHUPOBAHUS pa3IMYHBIX
CTPYKTYp, ABJIEHUH, IPOLIEAYP TPAKIAHCKOro 00IIecTBa (HapUMeEp, BEIOOPHI, OMIPOCHI),
TOTOBHOCTBIO K OOCYXJIEHHIO 3THYECKMX IMpOOJIEM, CBA3aHHBIX C MPaKTUYECKUM
MIPUMEHEHUEM JIOCTHKEHUM HAayKH, OCO3HAHMEM Ba)XHOCTHM MOPAJIbHO-ITUYECKUX
IIPUHLINIOB B JAEATEIBHOCTH YYEHOTO;

3) TpyaoBOe BOCIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYaCTHE B pELICHUM MPAKTUYECKUX  3a]ay
MaTeMaTUYECKOW  HANpPAaBIEHHOCTH, OCO3HAHMEM  BAKHOCTH  MAaTEMAaTHYECKOTO
oOpa3oBaHMsI HAa TMPOTSHDKEHUM BCEH JKU3HU A YCHEHNIHOW MNpogecCHOHAIbHOU
JESTeIbHOCTY M Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM HHAUBUAYATbHON TpPACKTOPUH OOpa30BaHMsI M >KU3HEHHBIX IJIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

CIOCOOHOCTBIO K OMOIMOHAJIBHOMY M ACTETUYECKOMY  BOCIPHUSTHUIO
MaTEeMaTHYeCKUX OOBEKTOB, 3aJad, peUICHUM, pacCyXIeHUH, YMEHUIO BHUJAETbH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHMS:

OpHUEHTAlMEN B JEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAay4YHBIX NIPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSI 4YeJIOBEKa, MPUPOALI M 0OIlecTBa,
NOHMMAaHUEM MaTeMaTHYeCKOM HAayKH Kak cepbl UYeJOBEUECKOH NeATeIbHOCTH, ITAoB
e€ pa3BUTHS W 3HAYMMOCTH JUI pPa3BUTHS LMBWIN3ALUH, OBJIAJECHHUEM S3BIKOM



MaTeMaTUKM W MAaT€MAaTHYECKOW KyJIbTYpOd Kak CpEJICTBOM IIO3HAHHMS MUDA,
OBJIAJICHUEM MPOCTEUIIMMH HaBbIKAMU UCCIIEIOBATEIBCKOM A TEIBHOCTH;

6) ¢uznueckoe BocnuTranue, ¢(OopMHpPOBaHHE KYJIbTYPbl 310POBbS U
3MOLMOHAJIBLHOIO 0JIArONOTyYHs:

TOTOBHOCTBIO IPUMEHATh MAaTEMAaTUUYECKUE 3HAHUS B UHTEPECAX CBOETO 3/I0POBbS,
BEJICHUS 3JI0pOBOro o0pa3a >KM3HU (340pOBOE MMHUTaHWE, COAJTaHCUPOBAHHBIA PEKUM
3aHATUN U OTJIbIXA, PETYJSIpHAs PU3NYECKasi aKTUBHOCTb), C(OOPMUPOBAHHOCTHIO HABBIKA
pediekcuy, NPU3HAHWEM CBOEro IpaBa Ha OIIMOKY M Takoro K€ IMpaBa JIpyroro
4eJI0BEKa;

7) 3K0JIOrHYeCcKOoe BOCIIMTAHUE:

OpUEHTallMell Ha NPUMEHEHHWE MAaTEeMaTUYeCKUX 3HaHUM Ui pelIeHUs 3a1ady B
00JacTU COXPAHHOCTU OKPY’KaloLIEH Cpepl, MJIaHUPOBAHUS MOCTYINKOB U OLEHKH HX
BO3MOXXHBIX TIOCJEICTBUM JUISl OKpYXaroIlled cpeabl, OCO3HAHMEM IJI00alIbHOIO
XapaKTepa SKOJOTMYECKUX NPOOJIEM U ITyTEH UX PEIICHHUS;

8) ajanTanusa K U3MEHSIIOIMMCSH YCJIOBUSM COLUAILHON U NPUPOAHOM Cpelbl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHSIX HEONPENEIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Y€pe3 IPaKTUYECKYI IEATEIbHOCTb, B TOM YHUCJIE YMEHHE
YUUTBCS y JIPYTHX JIOAEH, MpUOOpeTaTh B COBMECTHOM JEATEIbHOCTH HOBBIE 3HAHUS,
HAaBBIKM U KOMIIETEHIIMH U3 OMbITA APYTHX;

HE00XOAMMOCThIO B ()OPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4HUCJIE (POPMYIHPOBATH
UJeH, MOHATHS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUSIX, B TOM YHCJIE paHEE HEU3BECTHBIX,
0CO3HaBaTh Je(UIUTH COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYAILMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOLIMN KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMbIE PEILICHUS
U aencTBys, (GOpMYIUPOBATh U OLICHUBATH PUCKHU U MOCIEICTBUS, POPMUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA

ba3oBbie jornueckue aeiicTBUA:

e BBIBISITH W XapaKTE€PU30BATh CYIIECTBEHHbIE MPU3HAKK MAaTeMaTHYECKUX
OOBEKTOB, TMOHSITHHA, OTHOIIGHUH MEXIy MOHATUAMHU, (POPMYIUPOBATH
onpeaeIeHus MOHSTUH, yCTaHaBJIMBATh CYILIECTBEHHBIN IIPU3HAK
KJaccu(uKanuy, OCHOBaHUS [UJIsi OO0OOIIEHUS U CpaBHEHUS, KpUTEPUU
IPOBOJUMOTI0 aHAJIN3;

e BOCIPUHUMATb, bopMyIMpOoBaThH u npeoOpa3oBbIBaTh CYXKJICHUS:
YTBEPAUTENbHBIE U OTPULIATENbHbIE, €IUHUYHbIEC, YACTHBIE U 00IIUE, YCIOBHBIE,



BBISIBJIATH MAaT€MATHUYECKHE 3aKOHOMEPHOCTH, B3aWUMOCBSI3U M NMPOTUBOPEUHUS B
(akTax, NaHHBIX, HAOMIOJEHUSX M YTBEPXKACHUAX, MpeIaraTh KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JeNlaTh BBIBOABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JACIYKTUBHBIX U
MHJIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHHI M0 aHAJIOTUU;

pazOupaTh [OKa3aTelbCTBA MATEMAaTUYECKUX YTBEPXKACHHU (MpsMble U OT
IPOTUBHOTO), MPOBOJAUTH CAMOCTOSITEIbHO  HECIIOXKHBIE  JOKa3aTesIbCTBA
MaTeMaTHUYeCKUX (PAKTOB, BICTpAaUBaTh apryMEHTALUIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh cIoco0 pelieHus yueOHo! 3a1aun (CpaBHUBATh HECKOJIKO BAPHAHTOB
peuieHus, BbBIOMpaTh HauOOJee MNOAXOMAIIMNA C YYETOM CaAMOCTOSITEIBHO
BBIJIEJICHHBIX KPUTEPUEB).

Ba3oBnIe ucciieqoBareLCKHe 1eCTBUSA:

WCIIONIb30BaTh BOIPOCH KaK MCCIEAOBATEIbCKANA WHCTPYMEHT TMO3HAHMUS,
(GopMynupoBaTh  BONPOCHI, (DUKCUpPYIOIIME TMPOTUBOpEUHe, MpodIieMy,
CaMOCTOSITENIFHO yCTaHABIMBATh MCKOMOE M JaHHOEe, (hOpMHpOBATh THUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINI0, MHEHHUE;

OPOBOJAUTH MO  CaMOCTOSTEIbHO  COCTABJICHHOMY IUIAHY  HECJIOXHBIN
AKCIIEPUMEHT, HEOOJbIIOE MCCIECJOBAaHUE 110 YCTAHOBJEHUIO OCOOEHHOCTEU
MaTeMaTU4YECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKY COOOI;
CaMOCTOSITENIbHO (OpMYJIMpOBaTh OOOOIIEHMsI M BBIBOJBI IO pe3yibTaTaM
NpOBEAEHHOIO  HAOJIOJIEHUS, HCCIIEJOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE Tpollecca, a TakKe BBIIBUTATH
MPEIMTOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora c nundopmanmueii:

BBISIBIISIT ~ HEJAOCTATOYHOCTh M M30BITOYHOCTh  MHGOpMAIMH, JaHHBIX,
HEOOXOAMMBIX JJTS PEIICHMS 3a1a4H,

BBIOWpATh, aHANM3UPOBaTh, CHCTEMATH3UPOBATh W  WHTEPIPETUPOBATH
nH(OPMAITHIO PA3TUIHBIX BUIOB M (JOPM MIPEICTABICHHUS,

BbIOMpATh (opMy TpeACTaBICHHUS WH(DOpPMAIMK U WILTIOCTPUPOBATH PEIllaeMble
3a/lauyu CXeMaMHu, TuarpaMmmMamMu, HHOU rpauKkoi U MX KOMOWHAIIUSIMY,
OIICHMBATh HAJAEKHOCTh HHPOPMAIIUU 110 KPUTEPHAM, TPEITI0KCHHBIM YUUTEIEM
WM CPOPMYITMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe AeHCTBHSA:

BOCIPUHUMATh U (HOPMYJIUPOBATh CYXKIECHHS B COOTBETCTBHM C YCIOBUSMHU U
HeIsIMH OOILEHUS, SCHO, TOYHO, IPAMOTHO BbIpa)XkaThb CBOIO TOYKY 3PEHHUS B
YCTHBIX M NMCBMEHHBIX TEKCTAX, JaBaTh MOSCHEHUS IO XOMY PELICHHUs 3aayu,
KOMMEHTUPOBATH MOJTYyYECHHBIN PE3yJIbTaT;
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B Xoi€ OOCYXIEHHS 3a/aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOyieMbl, pelraeMod 3a/a4yd, BBICKA3bIBaTh HJIEW, HAICJICHHbIE Ha TIOUCK
pElIeHUs, COMOCTABISTh CBOU CYXKJEHHUS C CYXKICHUSIMHU JPYTUX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3iMuMe U CXOJICTBO IMO3UIIMM, B KOPPEKTHOHN dopme
(GopMyIHUpOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUS;

e TIPENCTaBIATH PE3YJAbTATHl PEIICHUS 3aJayd, IKCIEPUMEHTA, HCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSTEIbLHO BBIOMpATh (POpMAT BBICTYIUIEHHUS C Y4ETOM 3a/ay
Ipe3eHTAIllMK U OCOOEHHOCTEH ayAUTOPHUH;

e T[IOHMMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHJHOW M HWHAMBUAYaJIHHOM
paboTHI IPH PEIICHUH YICOHBIX MATEMATHICCKUX 3a71aY,

e TMPHUHUMATH II€JIb COBMECTHOH JESATENbHOCTH, IUIAHUPOBATH OPraHU3ALHUIO
COBMECTHOM paboThl, paclpeaesaTh BUAbl padoT, JOroBapUBaThCs, 00CYXKAATh
IpOLECC U Pe3ybTaT paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIIOJEH;

e yYacTBOBaTh B IPyHHOBBIX (popmax paboThl (0OCYkIeHUsA, OOMEH MHEHUSIMH,
MO3TOBBIE IITYpMbl W JApPYTU€), BBIIOJHATH CBOK YacTh pabOThl U
KOOPJMHHUPOBATh CBOM JCWUCTBUSA C JPYTUMHU YI€HAMU KOMAaHIbI, OIICHHWBATH
Ka4yeCTBO CBOET0 BKJIaJa B OOIIMNA MPOIYKT IO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHUSI.

PeryjsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIe /IeiicTBUSA
Camoopranusanus:

e CaMOCTOSITEJIBHO COCTABJIATH IJIaH, JITOPUTM PELICHMS 3aJaul (UM €ro 4acTh),
BBIOMpATh CMOCO0 pelieHus: ¢ YYETOM HMEIONTUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHPOBaTh M KOPPEKTUPOBATh BapPHAHTHI DPEIICHUN C
y4ETOM HOBOM MH(OpPMAIIUH.

CaMOKOHTPOJIb, IMOLHOHAILHBIH MHTEJIEKT:

e BIAJACTHh CIOCOOAMH CAMONPOBEPKH, CAMOKOHTPOJSI Ipoliecca U pe3yibTara
pellIeHrss MaTeMaTHYeCKO 3a1auu;

e TIPENBHUIIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh NpPU PEIICHUU 3a/ayH,
BHOCHTh KOPPEKTHUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HAWJICHHBIX OIMNOOK, BBISIBICHHBIX TPYIHOCTEIH;

e OIICHMBAThb COOTBETCTBUE pe3yJibTaTa JEATEIbHOCTH IOCTABICHHOW WENU U

YCIIOBUSIM, OOBSCHATH TPUYMHBI JOCTIKCHUS WU HEJAOCTHIKEHUS IIeJIH,
HaXOJHTh OIMHUOKY, aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K xoniy oOydenus B 7 kJjiacce oOy4aromuiics MOJIYIUT CIEAYIONIUE TTPEAMETHBIE
pPE3yJIbTATHI:
Yucja v BLIYUCJICHUA
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BoimonHsaTe, coueras yCTHbIE U TUChbMEHHbBIE MPUEMBI, apuU(PMETHUECKHUE ACHCTBUS
C pallMOHAJILHBIMU YHCIIAMHU.

HaxonuTth 3HaUeHUs] YMCIIOBBIX BBIpAKEHUH, MPUMEHITh pa3HOOOpa3HbIe CIIOCOOBI
U IpUEMBI BBIYMCIICHHS 3HAYEHUN APOOHBIX BBIPAKEHUM, COIEPKAIINX OOBIKHOBEHHBIE U
JECATUYHBIE JPOOH.

[lepexonuts OT oOxHOW (OPMBI 3amUCH 4YHCEN K JApyro (mpeoOpazoBHIBATH
JECATUYHYIO TpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B YACTHOCTU B
OCCKOHEUHYIO JICCSITUIHYIO JPOOB).

CpaBHUBATH U YNIOPSAIOYUBATH PALMOHAIIBHBIC YUCIA.

OKpyTasTh yucna.

BBINONHAT, NMPUKUIKY U OLEHKY pe3yJibTaTa BBIYMCICHHWH, OLICHKY 3HAY€HUU
YUCJIOBBIX BBIPAKECHHI. BBIMONHATE JEHUCTBUS CO CTENEHSIMU C HATypalbHbIMU
IIOKAa3aTeIIMH.

[IpuMeHATh TPHU3HAKK JEIMMOCTH, PA3NOKEHUE Ha MHOXKHUTEIH HaTypaJbHbIX
YHCEel.

PemaTe npakTUKO-OpPUEHTUPOBAHHBIE 33]]a4H, CBA3aHHBIE C OTHOILIEHUEM BEJIUYMH,
IIPONOPLIUOHAIIBHOCTBIO  BEJIMYMH, IPOLEHTAMH, HWHTEPIPETUPOBATh PE3YJIBTATHI
penieHus 3a1a4y ¢ y4€TOM OIpaHWYEHUM, CBA3AHHBIX CO CBOMCTBAMM PAacCMATPUBAEMBIX
0OBEKTOB.

AJire0OpanvecKue BbIPaKeHUs!

Hcnonp3oBaTh anreOpandecKkyto TEPMUHOJIOTUIO U CHUMBOJMKY, IPUMEHATH €€ B
IpOLECCe OCBOCHUS Yy4eOHOro MaTepuaia.

Haxonuth 3HaueHWss OYKBEHHBIX BBIPAXKEHUW TIPU 3aJaHHBIX 3HAYCHHSIX
MEePEMEHHBIX.

BoInonHAT MpeoOpa3oBaHMs LIETOTO BBIPAKEHUS] B MHOTOYIEH MPUBEICHUEM
MOI00HBIX CIaraeMbIX, PACKPBITHEM CKOOOK.

BBINIONHATE YMHOKEHHE OAHOYIEHA HA MHOTOWIEH U MHOIOYJI€HAa HA MHOTOWIEH,
MPUMEHSATH (POPMYJIIBI KBaJpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OcyiecTBIATh Pa3ioKeHHEe MHOTOUYJIEHOB Ha MHOXKUTENN C TTOMOUIBIO BHIHECEHUS
32 CKOOKHM OOIIEro MHOXHUTENs, TPYNIUPOBKM CJIAraéMbIX, NPUMEHEHUS (opMyI
COKpPAILEHHOIO YMHOKEHHUS.

[IpumensTb npeoOpa3oBaHUsI MHOTOUYJIEHOB JUIsl PEUICHMs] PA3JIMYHBIX 3a7ad U3
MaTE€MaTUKH, CMEXKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonb3oBaTh CBOWCTBA CTENEHEH C HATypajJbHBIMU TOKa3aTeNAMH IS
peoOpa30BaHUsl BHIPAKCHUIA.

YpaBHeHUS U HEPABEHCTBA

Pemate ninHelHbIE ypaBHEHUS C OJHOM NIEPEMEHHOM, IPUMEHSIS IPaBUIIA IIEpexoaa
OT HCXOJIHOTO YpaBHEHHUS K paBHOCUIbHOMY eMmy. IIpoBepsTb, SIBIsieTCA JM YHUCIIO
KOpPHEM YpaBHEHHS.
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[TpumensTh rpaduueckue METOAbl NPU PEIICHUU JUHEHHBIX YpaBHEHMH W HX
CUCTEM.

[TopOupats npuMepsl Map Yucen, sIBISIOMUXCS PEIICHUEM JIMHEWHOTO YPaBHEHUS C
IBYMS IIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpauK JTUHEHHOTO YpaBHEHHUS C JABYMS
MEPEMEHHBIMHU, MOJIb3YACh TPa(UKOM, TPUBOJUTH PUMEPHI PEIICHUS YPABHEHHS.

Pemars cuctemsl IByX JUHEHWHBIX YPABHEHUN C ABYMS IEPEMEHHBIMU, B TOM YHCIIE
rpaduyecKHu.

CocTaBisaTe U pellaTh JUHEHHOE YPABHEHUE WJIM CUCTEMY JIMHEHMHBIX ypaBHEHHUI
[0 YCJIOBHMIO 3aJa4yd, WHTEPHPETHPOBAaTH B COOTBETCTBHUM C KOHTEKCTOM 3aJaud
ITOJTyYEHHBIA PE3yJIbTAaT.

DOyHKUUHA

N300paxaTh Ha KOOPAMHATHOM NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpJIMHATaM, Jy4d, OTPE3KH, HHTEPBAJbl, 3alMCHIBATH YHUCIOBBIE MPOMEKYTKH Ha
anreOpanyecKkoMm si3bIKeE.

OtMeyaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH IO 33JaHHBIM KOOPJIMHATaM, CTPOUTH
rpaduku TuHEeHHbIX GyHKIMA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnucelBaTh ¢ NOMOIIbIO (DYHKIIMHA M3BECTHBIE 3aBUCUMOCTH MEX]y BEIMUYMHAMU:
CKOPOCTb, BpPEMsI, PACCTOSHHE, LI€HA, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJIUTEIBHOCTD,
BpeMs, 00bEM pabOTHI.

HaxoauTs 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMEHTA.

[Tonumate rpaduyeckuil crnocod TMpeAcTaBiICHUS U aHaluM3a WHGOpPMAIINH,
U3BJIEKATh U HMHTEPHPETUPOBATH MH(POPMALUIO U3 Tpa@UKOB pealbHBIX MPOLECCOB U
3aBUCHUMOCTEMN.

K koHniy oOyuenuss B 8 kijiacce 00y4aromuics MONIyYUT CIAEAYIONINE MPEIMETHBIE
pEe3yNbTaTHI:

Yucaa v BIYUCICHUSA

Hcnonb3oBaTh HayaldbHbIE MPEACTABICHUS O MHOXXECTBE ACHCTBUTEIBHBIX YHMCEIN
JUIsl CPAaBHEHMsI, OKPYIJIEHUS W BBIYMCICHUN, W300pa)kaTh ACHCTBHUTENbHBIE YHCIIA
TOYKAMH Ha KOOPAMHATHOMN MPSIMOM.

[IpumeHsTh MOHATHE apU(METUYECKOTO  KBAJpPaTHOTO  KOPHSA, HAXOAMTH
KBaJIpaTHbIE KOpPHHM, UCIOJB3YyS TMPU HEOOXOIUMOCTH KaJbKyJSATOpP, BBINOJHATD
npeoOpa3oBaHUs BBIPAKEHHUM, colepKallluX KBaJpaTHbIE KOPHHU, MCIIOJb3Ys CBOWMCTBA
KOpHEW.

Hcnonb30Bath 3anmucu OOJIBIINX U MaJIbIX YHCE C IOMOIIBIO IECATUUYHBIX ApooOei
u creneneit uncna 10.

AJire0panvecKue BbIPaKeHUs!

[IpuMeHSATh NOHATHE CTENEHU C LENbIM MMOKa3aTeNIeM, BBIIOJIHATh TPeoOpa3oBaHus
BBIPXKEHUM, COACPIKAIIUX CTEIIEHU C LEIbIM [MOKA3aTEIEM.
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BBINOMHATE TOXIECTBEHHBIE MPEOOPA30BaHMS PALMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE MIPaBWJI JEHCTBUI HAJ] MHOTOYWIECHAMHU U aJIT€OpandecKUMM APOOSIMH.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIH.

[IpumensaTh npeoOpa3oBaHUsl BBIPAKEHUH JUIsl PEIICHUS PA3IMYHBIX 3a7ad U3
MAaTEMATUKH, CMEKHBIX MPEIMETOB, U3 PEATTBHON IPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemlare nuHEVHBIE, KBaJApaTHbIE YpPAaBHEHUS U PALMOHAIbHBIE YpaBHEHWS,
CBOJISIILIMECS K HUM, CHCTEMBI IByX YPABHEHHM C IByMsI IEPEMEHHBIMH.

[IpoBOoaUTH MpoOCTEHIINE WCCIECIOBAHNS YPABHEHUW U CHUCTEM YpPaBHEHHU, B TOM
9UCJie C TNPUMEHEHHEM TpapUIeCKuX TMPEACTaBICHUN (yCTaHABIMBATh, WMEET JIH
YpaBHEHHE WM CUCTEMA YPaBHEHUH PEIICHUS, €CITU UMEET, TO CKOJIBKO, U MPOYEe).

[TepexoauTh OT coBeCHOUM (HOPMYIUPOBKH 3a7auu K €€ anredpandeckoi Moienu ¢
IIOMOILBIO COCTABJICHUS YPAaBHEHUS WJIM CHUCTEMBlI YpPaBHEHUW, WHTEPIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3aJa4M MTOJTYy4YEHHBIN PE3YJIbTarT.

[IprMEeHSTh CBOWMCTBA YHCIOBBIX HEPABEHCTB JJIs CPAaBHEHHWs, OLICHKH, pEIIaTh
JIMHEWHbIC HEPABEHCTBA C OJHON NMEPEMEHHOM W WX CHUCTEMBI, JaBaTh rpaduyuecKyro
WJUTIOCTPALUI0 MHOKECTBA PEIIEHNN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[TonumaTe ¥ UCHONIB30BaTh (DYHKIUOHATIBHBIE TOHSTUS U S3bIK (TEPMUHBI,
CUMBOJIMUECKHE OO0O3HAUCHMS), ONPEACNSITh 3HaueHue GYHKIUU 10 3HAYCHUIO
apryMeHTa, ONpeAesiaTh CBOMCTBA PYHKIUU 10 €€ rpaduKy.

Ctpouts rpaduku d5ieMEeHTapHBIX QYHKIIMA BUIA:

y = k/x,y=x2,y = x3,y = x|, y = VX, OIiCBIBaTb CBOMCTBA YHCIOBOMN (YHKIHH 10
e€ rpaduky.

K koHniy oOyuenust B 9 kJjiacce 00y4arolmuics MONIYYUT CIAEAYIOIINE MPEIMETHBIE
pPE3yJIbTATHI:

Yuciaa v BIYUCICHUSA

CpaBHUBATH U YNOPSAIOYNBATH PALIMOHAIIBHBIE U UPPALMOHAJIbHBIE YUCIIA.

Beimonuare apudmernyeckue AEHUCTBUS C pallMOHAIBHBIMU YHCIAMH, COYeTast
YCTHBIE W MHUCHMEHHBIE TPUEMBI, BBINIOJHATh BBIYUCICHUS C UPPALUOHAIBHBIMU
YU CJIAMHU.

Haxonute 3HaueHus creneHen C LEeJbIMA NOKA3aTeJsIMH M KOPHEHW, BBIYUCIISTH
3HAYEHMS YUCIIOBBIX BBIPAKECHUM.

OKpyrfiATh  JEUCTBUTEIbHBIE  YHUCIA, BBINOJHATH TPUKUIKY  pe3yJibTraTa
BBIYMCIICHUI, OLIEHKY YMCJIOBBIX BBIPAXKEHUM.

YpaBHeHUS U HEPABEHCTBA

Pemats nuHelHbIE W KBaJpaTHbIE YpaBHEHUS, YPABHEHUS, CBOJSIIMECS K HUM,
npocTeiime ApoOHO-paluoHaIbHbIE YPAaBHEHUS.
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Pemars cuctemsl IByX JTMHEWHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU U CHCTEMBI
JBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE ABJIACTCS JIMHEUHBIM.

Pemarp TekcToBble 3a7aun aqreOpandyeckuM CIOCOOOM C MOMOUIbIO COCTaBJICHHUS
YPaBHEHUS WM CUCTEMBI JBYX YPaBHEHUH C IBYMsI [IEPEMEHHBIMU.

[IpoBoauTh MpoCTEHIINE KCCIECIOBAHNUS YPABHEHUW U CUCTEM YpPaBHEHHH, B TOM
quclie C TNpUMEHEHHEM Trpaduyueckux mpencTaBieHuil (ycTaHaBIMBaTh, HMEET JIK
YpaBHEHUE WIN CUCTEMA YPABHEHHUM PEIICHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pematb nuHeliHbIE HEPABEHCTBA, KBaIpaTHbIC HEPABEHCTBA, U300paKaTh PELICHUE
HEPABEHCTB Ha YHMCIIOBOM IPSIMOM, 3alIMCBIBATH PELIEHUE C IIOMOLIbIO CHMBOJIOB.

Pemare cucTteMbl JNMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIIHE
KBaJpaTHOE HEPaBEHCTBO, M300paKkaTh PELICHUE CHUCTEMBbI HEPABEHCTB HAa YHCIOBOM
IIPSIMOM, 3aIIMCHIBATh PELICHUE C IIOMOILBI CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NIPU PELICHUN PA3JIMYHbIX 3aa4.

DOYyHKIUU

Pacno3naBate  (QyHKUMM W3y4YeHHBIX BHJIOB. [loka3bplBaTh CXE€MaTUYECKH

pacrooXeHue Ha KOOPJMHATHOH MI0CKoCTH rpadukoB GyHKImiA Buaa: Yy = KX, y = kx +
b,y = kix,y =ax2 + bx + ¢, y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3HadyeHHIi
KO3((PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMA.

Crpouth U u300paxaTb CXeMaTHMYECKU TIpaduKU KBaApaTUUYHBIX (QYHKIHMH,
OTKCHIBAaTh CBOWCTBA KBAaIpaTUUHBIX (YHKIUI 1O UX rpadukam.

Pacno3naBaTe kBajpaTHyHyr0 GQYHKUHIO 1O (QopMylse, MPUBOAUTH MNPUMEPHI
KBaJApPaTUYHBIX (DYHKLMI U3 peaibHOMN )XKU3HU, (PUBHKHU, T€OMETPHH.

Yucii0BbIe NMOCTIEA0BATEILHOCTH M IIPOTPEeCCHH

Pacnio3naBaTh apu(METHUECKYyI0O W T'€OMETPUUECKYIO MPOTPEecCUd MpPH Pa3HbIX
croco0ax 3aaHusl.

BbINONHATE BHIYUCIIEHUS C UCTIONB30BaHUEM (HOPMYI N-TO 4YieHa apu(PpMETUYECKON
Y TEOMETPUYECKOM ITPOTPECCHIM, CYMMBI ITEPBBIX N YICHOB.

N3006paxaTh 4ieHbl NOCIEI0BATENBHOCTH TOUKAMHU Ha KOOPJUHATHOMN MIIOCKOCTH.

Pemate 3amauu, CBA3aHHBIE C YMCIOBBIMH IIOCJIEA0BATEIBHOCTMHU, B TOM YHCIIE
3a/1ayy U3 peaNbHON KU3HHU (C UCIIOJIb30BAHUEM KAJIbKYJISATOPA, HU(DPOBBIX TEXHOJIOTUI).
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8 KIIACC
HanmenoBanue Koaunuecrso JJIeKTPOHHbIE OcHoBHOe conep:kaHue
/ pa3iesioB U TeM 4acoB (uudposBbie)
n/n R E—
NporpamMmmsl Bcero Koutp oOpa3zoBaTre/ibHbIE
pao. pecypcsl
KBanpatubrii kopeHb u3 uucia. [lonsTue
00 uppaloHaIbHOM yucie. JlecaTuanbie
MPHUOIIDKEHUS HPPANMOHAITBFHBIX YHCEIL.
Uucna u HeticTButenpHbie ynucia. CpaBHEHHE
bu6mmoreka [IOK JCHCTBUTEIBHBIX YHUCET.
BBIYMCIICHUS. N N
15 1  https://m.edsoo.ru/7f41 = ApudpMETHUECKHIT KBAAPATHBINA KOPCHb.
Ksanparble 7af8 VpaBHeHue Buja x> = a.
KOpHH CBolicTBa apu(METHUECKUX KBaIPATHBIX
KOpHEHN.
[IpeoOpazoBaHue YNCIOBHIX BBIPAKEHUH,
COJICPIKAIINX KBaJApaTHbIC KOPHU
CreneHb ¢ LEIbIM T0Ka3aTeIeM.
Yucia u CrannapTHas 3anuch yucia. Pazmepsl
bubnmnoreka [HOK
P — i 00BEKTOB OKpY’Karowiero Mupa (ot
C 7 https://m.edso0.ru/7f41 | aMeMeHTapPHBIX YACTHUI] I0 KOCMUYECKUX
TENCHD C ETBIM 7af8 00BEKTOB), JNTUTESILHOCTH IPOIIECCOB B
OKa3areJIcM OKpYJKarollleM MUpE.
CBoiicTBa CTENECHH C LENBIM TIOKa3aTeNeM
Anrebpanueckue KBanpatuerit Tpéxunen. Paznoxenue
BbIpaKCHHUS. Bubmoreka HOK KBaJgpaTHOI' O TpéX‘IJICH.’:l Ha MHOXHTCIIN
K N 5 https://m.edsoo.ru/7f41
BaJpaTHbBIN
WD 7af8
TpEXUIEH
Anrebpandeckast 1po0b. JlonmycTumbie
3HAYEHUS IEPEMEHHBIX, BXOSIIUX B
AnreGpanyeckue anredpandeckre BeipaxkeHus1. OCHOBHOE
bubmuorexa [JOK CBOICTBO anredpandeckoit Apoou.
BBIPAKEHUSL. i
15 2 https://m.edsoo.ru/7f41 = Coxpaimenue npodei.
Aunrebpanyeckast 7af8 CroxeHue, BEIYUTAHHE, YMHOXKCHUE U
po0b JIeJIeHne anre0pandecKux apooei.
[IpeobpazoBaHue BEIPAIKEHHUIA,
coJlepKallIuX anredpandecKue qpoou
KBagpatHoe ypaBHeHue. HenonHoe
KBaJIpaTHOE ypaBHEHUE.
VpaBHeHus 1 dopmyiia KOpHEH KBaIpaTHOTO
bubnnoreka [IOK ypaBHeHus. Teopema Buera.
HEPaBEHCTBA. P .
15 2 | https://m.edsoo.ru/7f41 = FCHCHAC yPABHCHHUH, CBOAIINXCA K
KBazparusie 7af8 KBajpatHbIM. [IpocTeiinue 1poOHO-
YpaBHEHUSA panMoHaNbHEIE YpaBHEHUs. Pemenue
TEKCTOBBIX 3a/1a4 C IOMOIIIBIO
KBaJPATHBIX YPABHEHUI
YpaBueHus u 13 bubnuoreka [IOK | JIuneiinoe ypasHeHue ¢ 1Byms

HEpPaBEHCTBA.

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

MEPEMEHHBIMH, €ro TpaduK, IpUMEpHI



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

YpaBHeHuUs u
HEPaBEHCTBA.
Hepagencrtpa

12

417af8

bubnmmoreka [IOK
https://m.edsoo.ru/7f
417af8

pelIeHrs] ypaBHEHUH B LIENbIX YHCTax.
Pewenre cuctem AByX JIMHEWHBIX
YpaBHEHUH ¢ ABYMsI I€PEMEHHBIMH.
[Ipumeps! penieHus: cucTeM HETMHENMHBIX
YpaBHEHUH ¢ ABYMsI I€PEMEHHBIMH.
I'paduueckast nuaTEpHIpETALMST yPAaBHEHUS
C IByMsI IEPEMEHHBIMHU U CUCTEM
ypaBHEHUH ¢ IBYMsI IEPEMEHHBIMH.
Perienue TeKCTOBBIX 3aa4 C TOMOILBIO

CUCTEM ypaBHEHHUU

YucnoBble HEpaBEHCTBA U UX CBOWCTBA.
HepaBeHcTBO ¢ 01HOM IEPEMEHHO.
JIuHeiiHbIe HEpPABEHCTBA C OJTHOM
IIEPEMEHHON U ux pemeHne. CUCTEeMbI
JIMHEWHBIX HEPABEHCTB C OJHOU
MEPEMEHHOM U UX PEILIEHUE.
NzobOpaxenne pemeHus THHEHHOTO
HCPABCHCTBA U UX CUCTEM Ha YHCIIOBOM

npsMoi

10

DyHKIMH.
OCHOBHEBIE
HOHATUA

OyHKIUN.
Yucnossle
byHKIIUU

[ToBTOpEenue n
00001IeHNE

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

102

bubmuorexa [JOK
https://m.edsoo.ru/7f
417af8

bu6nuoreka [IOK
https://m.edsoo.ru/7f
417af8

bu6nuoreka [IOK
https://m.edsoo.ru/7f
417af8

[onstre dhynkmun. O6macTh
OTIpEeJIeNICHHSI U MHOXKECTBO 3HAYCHUH
¢$yukiun. CriocoObl 3a1anus QYHKITHIA.
I'paduk pynkiuu. CBolicTBa PyHKIINH,
UX OTOOpakeHHe Ha TpaduKe

Urenne u mocTpoeHne rpadukoB
(GyHKUIUH.

[Ipumeps! rpadukoB GyHKIUH,
OTPaYKAIOIUX PEAJIbHBIE MIPOLECCHI.
OyHKIMH, ONUCHIBAIOIINE IPIMYIO U
00paTHYIO IPONOPIHOHATILHEIC
3aBUCUMOCTH, UX rpaduku. ['unepboma.
I'paduk pyrkmm y = x2,

Oyukmun y = x%, y = x%, y =X, y = [x[;
rpaduyeckoe peuieHUe ypaBHEHUH U
CHCTEM ypaBHEHHI

IToBTOpEHME OCHOBHBIX OHATUN U

METOJO0B KypCOB 7 U 8§ KJIaCCOB,
0000111eHIe 3HAHUI



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
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9 KUIIACC
. HaumenoBanue Koanuecrso DJIeKTPOHHbIE OcHoBHOe coepxaHue
/_ pa3eioB M TeEM 4acoB (uudposBbie)
wn NporpamMmmsl Bcero Koutp oOpa3oBare/ibHbIE
pao. pecypchl
ParnmonaneHble yncna, HppaluOHAIbHBIE
Yrcia, KOHEYHbIE U OECKOHEUHbIE
JecATHYHBIC IpoOH. MHOXKECTBO
JNEHCTBUTEIBHBIX YMCET; IEHCTBUTEIbHBIC
yrcia Kak 0€CKOHEUHbIE JeCATUYHBIC
IOpoOu. BzanMHo ogHO3HAUHOE
Uucna un Bu6morexa LIOK COOTBETCTBUE MEKLY MHOKECTBOM
BBIYMCIICHUS. JNEeHCTBUTEIBHBIX YUCET U MHOXKECTBOM
T T—— 9 https://m.edsoo.ru/7f KOOPMHATHOR IIPAMOH.
e umca 419d08 CpaBHeHMe JefCTBUTENbHBIX YHCEN,
apudmeTndeckue neicTBHS C
JeHCTBUTEIHHBIMHU YHCIIAMHU.
[pubnmxénHoe 3HaUCHHE BETUUNHBI,
TOYHOCTH MIPUOIMKEHUSL.
Oxkpyraenue uncen. [Ipukuaka u oueHka
pe3yJIbTaTOB BBIYMCIICHUI
JIuneiinoe ypaBHeHue. Pemenue
YpaBHEHU, CBOJAIIUXCS K JIUHEHHBIM.
KBagpatnoe ypaBHeHue. Pemienue
YpaBHeHus u ypaBHEHUI, CBOAAIIUXCA K KBaJIpaTHBIM.
HEPaBeHCTRa. bubmorexa [JOK g?iﬁ?}?}fgjﬁe}lﬁlfggg:;éHI/II71 TpeThed U
VYpaBHeHuUs ¢ 14 1 https://m.edsoo.ru/7f YETREPTOM CTEMeHe PasoNEHHEM HA
OJTHOM 419d08 MHOXHUTEIIH.
MepEMEHHOMN Pemenwne npoOHO-panimOHATEHBIX
ypaBHEHUH.
Perrenue TeKCTOBBIX 3a71a4
anreOpan4eckuM MEeTOJOM
JluneitHoe ypaBHEHUE C IByMs
MIEPEMEHHBIMU U €ro rpauk.
Cucrema IByX JTMHEHHBIX YpaBHEHUHN C
VpaBHEHHS U IBYMSI IEPEMEHHBIMU U €€ PELICHueE.
HepaBeHCTBA. bubnnoreka [IOK | Pemenne cucrem JByX ypaBHEHHIA, OJJHO
14 1 https://m.edsoo.ru/7f U3 KOTOPHIX TUHEHHOE, & IPYroe —
Cucrempl 419d08 BTOPOM CTETEHH.
YpaBHEHUH - I'paduueckast uHTEpHIpETALHSI CUCTEMBI
ypaBHEHUH C IByMsI TEPEMEHHBIMH.
Perrenne TeKCTOBBIX 3a71a4
anreOpanvdecKuM crocoooM
YucnoBele HEpaBEHCTBA U UX CBOWCTBA.
YpaBHeHus u bubmoreka HOK | Jlyneijinbie nepasencrsa ¢ oaHoit
HEpPaBEHCTBA. 16 1 https://m.edsoo.ru/7f  nepemeHHOIt 1 MX pelmeHue.
HepasencTpa 419d08 CucTeMsbl THMHEHHBIX HEPABEHCTB ¢ OJHOI

HepeMCHHOﬁ " X PCHICHUC.



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
https://m.edsoo.ru/7f419d08
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KBanpatHbie HEpaBeHCTBA U UX PEILICHUE.
I'padmaeckas nHTEpIIpETaLINS HEPABEHCTB

" CUCTEM HCEPABCHCTB C ABYMsI
NEepEMCHHBIMU

OyHKIUU

YucioBble
ocCJIe10BaTEIbH
oCTH

[ToBTOpEHME,
000011IEHHE,
CUucreMarmnu3anuda
3HaHUH

OBUIEE
KOJIMYECTBO
YACOB IIO
I[TPOI'PAMME

16

15

18

102

bu6nmmoreka [IOK
https://m.edsoo.ru/7f
419d08

bubmuorexa [JOK
https://m.edsoo.ru/7f
419d08

bubmmoteka [IOK
https://m.edsoo.ru/7f
419d08

Ksagpatnunas dynkuus, e€ rpaduk u
cBoricTBa. [lapaboia, KOOpaIUHATEI
BEPIINHBI TapadoIIbl, 0Ch CHMMETPUH
napadobl.

Crenennbple GYHKIUN C HATYPATbHBIMHU
TToKa3aTeIsIMK 2 U 3, uX rpaduku u
CBOICTBA.

I'paduku dynkumii: y =kx,y =kx + b,y

== y=ad y=ad,y=Jxy=X.

ITonsTHE YKHCTIOBOI MOCIEA0BATEIBHOCTH.
3alaHue Mocie0BaTEIbHOCTH
PEKyppeHTHOM hopMyIoit u popmyoii N-
20 YJICHA.

ApudmeTryeckas U reoMeTprUIecKast
MIPOTPECCHH.

DopmyIsl N-20 dieHa apuMeTHnIecKon u
FEOMETPUYECKOHN POrpeccuil, CyMMBbI
IIEPBLIX N YJIEHOB.

N3obpaxenne wieHOB apupMeTHIecKon 1
FEOMETPUYECKON IPOrpeccuil TOUKaMH Ha
KOOPAMHATHOM MJIOCKOCTH.

JInHeHbI 1 3KCTOHEHIMAJIBHBIA POCT.
CnoXHBIE TIPOIICHTHI



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
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YYEBHO-METO/JUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI YYEHUKA

* MaTtemaruka. Anrebpa: 7-i kiacc: 6a30BbIi ypoBeHb: yUeOHUK, 7 Kiacc/ MakapbIueB
I0.H., Munmiox H.I'., Hemikos K.1. u apyrue; nox pen. TensikoBckoro C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

* MaTtemaruka. Anredpa: 8- kiacc: 6a30BbIi ypoBEeHb: yUeOHUK, 8 Kiacc/ MakapbIueB
I0.H., Mungrok H.I'., Hemikos K.W. u apyrue; nox pen. Tensikosckoro C.A.,
AxknmonepHoe obuiectBo «M3narenbctBo «lIpocBemienne»

* Marematuka. Anreopa: 9-i kiacc: 6a30BbIi ypoBeHb: yueOHUK, 9 kinacc/ MakapbiueB
I0.H., Munmiox H.I'., Hemikos K.W. u apyrue; noxa pen. TemsikoBckoro C.A.,
Ax1monepHoe o6miectBo «M3marensctBo «lIpocBerienue»

METOANYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

METOAMYECKOE TTOCOOUE JIJISl YUUTEIS;
JTUTaKTHYECKAC MATEPHAIBI;

pabouue TeTpaau;

TEMaTHYECKHE TECThI;

KOHTPOJIBHBIC ¥ CAMOCTOSTEIBHBIC paGoTsI

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1 poBoi 00pa30BaTEIbHBINA PeCypC IS KO sKaace https://www.yaklass.ru/
bu6mmoreka IJOK

oOpazoBareNbHbIN mopTan yuu.py https://uchi.ru/

caiit Bugeoypoku https://videouroki.net/

oOpa3oBaTebHBIN MOPTa JUIsl MOArOTOBKH K BIp https://vpr.sdamgia.ru/



https://www.yaklass.ru/
https://uchi.ru/
https://videouroki.net/
https://vpr.sdamgia.ru/
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