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MHHOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIs€TCd OOHUM M3 OINOPHBIX KYPCOB OCHOBHOI'O OOILEro
o0pa3zoBaHusi: OHa 00ECIIEYMBACT U3YUEHUE APYTUX AUCIUIUINH, KaK €CTECTBEHHO-
Hay4yHOro, TaK W TYMAaHUTApHOIO IMKJIOB, €€ OCBOEHHME HEOOXOOUMO IS
IPOAOHKEHUST 00pa30BaHMs U B MOBCEAHEBHOM XM3HU. Pa3zBuTHe y o0ydarommxcs
Hay4YHBIX MPEACTABICHUN O NPOUCXOXKIECHUU M CYILHOCTH ainredpandyeckux
abcTpakimii, cnoco0e OTpa)KeHUs MaTEMaTUYECKON HAYKOU SBJICHHUI U MPOLIECCOB
B MpUPOJIE W OOIIECTBE, POJIM MATEMATUYECKOI0 MOJETUPOBAHUS B HAYYHOM
MO3HAHUU U B IPAKTHKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS
Y Ka4eCTB MBIIIJIEHUSI, HEOOXOUMBIX JUIsl aalTallud B COBPEMEHHOM IIU(DPOBOM
obmiecTBe. M3ydenuwe anreOpbl oOECreYMBAET pPAa3BUTHE YMEHUS HAOIOAATh,
CpPaBHUBATh, HAaXOJIWUTh 3aKOHOMEPHOCTH, TpPeOYeT KPUTUYHOCTU MBILUICHUS,
CHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaTh CBOM JIEWCTBHUS M BBIBOJBI,
dopmynupoBaTh yrBepkaeHusA. OCBOeHHE Kypca anreOpbl 00ecIeunBaeT pa3BUTHE
JOTMYECKOTO MBIIUICHUSI OOY4YarolUXCsl: OHU HCHOJIBb3YIOT JEAYyKTUBHbBIE MU
MHIYKTUBHBIE PACCYXAEHUSA, 0000IIEHHE U KOHKPETU3ALNIO, aDCTparupoBaHUE U
aHasoruto.  OOyueHue  anredOpe  MpEANnonaracT  3HAYUTENbHBIM  00BEM
CaMOCTOSITEJILHOM ~ ACSITEIbBHOCTH  00Yy4arouuxcsi, MO3TOMY CaMOCTOSITEIbHOE
pelIeHHE 3a/1a4 SBJISIETCS peann3aluuel e TeIbHOCTHOIO MPUHIUIIA O0yUEHHUS.

B crpykType mnporpammel yueOHOro kypca «Aunredpa» Ui OCHOBHOI'O
oOuiero o0pa3oBaHMsl OCHOBHOE MECTO 3aHUMAIOT COJIEPKaTEeIbHO-METOANYECKUE
MMHUU: «Yucna U BbIUUCICHUSY, «ANTeOpandeckue BhIpAXKEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuun». Kaxnags U3 3TUX coaepikareabHO-METOIUYECKUX
JIMHUM Pa3BUBACTCs HA MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJIECUCTBYs C
ApPYTMMU €ro JuHusSMU. B Xome wu3ydyeHus ydeOHOro Kypca OOy4aromMMcs
OPUXOAUTCS JIOTHUECKH PacCyX IaTh, MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
a3blK. B cBsi3M ¢ 3TUM B mporpammy y4eOHOro Kypca «Anreépa» BKIIOYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, IIPEICTABJICHHBIE BO BCEX OCHOBHBIX paslernax
MaTeEMaTUYECKOro 00pa30BaHusl U CIOCOOCTBYIOUIME OBJIAJICHUIO O0YYarOIIMMHUCS
OCHOB  YHHMBEPCAJIBHOIO  MareMaruyeckoro s3bika. CoaepxarenbHOl U
CTPYKTYpHOH OCOOEHHOCTBIO yueOHOro Kypca «AureOpa» SBISETCA €ro
MHTETPUPOBAHHBIN XAPAKTED.

Copepxanne JyMHMM «YHcna W BBIUMCIEHUS» CIYXKUT OCHOBOM JIA
JaJIbHEHIIET0 U3YYEHHMs] MaTeMaTHKHU, CIIOCOOCTBYET Pa3BUTHIO y OOYYarOIUXCS
JIOTMYECKOr0 MBIIUICHHS, (POPMUPOBAHUIO YMEHHUS MOJIb30BAaThCA AITOPUTMAMH, a
TaKXe MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIMMBIX JJIsl IOBCEIHEBHOM
*KW3HU. PazBuTHE MOHSTHUS O YMCIIE HA YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
CBSI3aHO C PAlMOHAIBHBIMM M HPPALMOHAIBHBIMHM YHUCIaMU, (HOPMHPOBAHUEM



MPEICTABICHUA O JCHCTBUTEIBLHOM 4YHCJE. 3aBEPIICHHE OCBOEHUS YHMCIIOBOU
JMHUU OTHECEHO K CpeJIHEMY O0lIeMYy 00pa30BaHUIO.

ConeprkaHue AByX ajqreOpandeckux JIMHUN — «ANTreOpanyecKue BbIpaKeHUSD)
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOLIUXCS
MaTeMaTUYeCKOro amrmapaTa, HEOOXOAMMOIO /Ui pelieHUs 3aJad MaTeMaTHKH,
CMEXHBIX TPEIMETOB H TMPAKTUKO-OPMEHTHUPOBAaHHBIX 3amady. Ha ypoBHe
OCHOBHOT0 0011ero o0pa3oBaHUsl y4eOHBI MaTepuan TPYNIUPYETCsl BOKPYT
palMOHAIBHBIX BhIpaXEeHUH. Airedpa I1eMOHCTpUPYET 3HAaUEHHE MAaTEMaTHKU Kak
S3bIKA JUUISI TIOCTPOCHHMSI MaTeMaTWYECKUX MOJEJNe, OMUCaHWs TPOIECCOB U
SBJICHUNM peampbHOr0 Mupa. B 3amaunm o0ydeHuss anreOpe BXOIAT TaKXKe
JalbHEHIIee Pa3BUTHE AITOPUTMUYECKOTO MBIIIJICHHUS, HEOOXOAMMOro, B
YaCTHOCTH, JJIsi OCBOGHHMS Kypca HHPOpPMATHKH, W OBJAJCHHE HaBbIKAMU
JNeAYKTUBHBIX paccyxjeHuid. [IpeoOpazoBanrue cUMBOJIbHBIX (HOPM CHOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHUSI, CHOCOOHOCTEN K MAaTEMAaTUYE€CKOMY TBOPUYECTBY.

Coneprkanue yHKIMOHAIBHO-TpaApUUECKON JTUHUHU HAIEJIEHO Ha MOTy4YeHHe
OOy4JarOMIMMUCS 3HaHUW O (PYHKUIMSIX KaK BaKHEHIlEeW MaTeMaTU4ecKOW MOJIEiH
JUIS ONIMCAHUS U MCCIEOBAaHUs pa3HOOOPa3HBIX MPOLIECCOB U SABJICHUN B MPHUPOJIE
u obmectBe. M3ydyeHne Mmarepuana CHOCOOCTBYET Pa3BUTHIO y OOy4aromUXCs
YMEHUS UCII0JIb30BATh Pa3IMyYHbIC BBIPA3UTENIbHbBIE CPECTBA A3bIKAa MATEMATUKH —
CIIOBECHBIC, CHUMBOJIMYECKHE, Trpaduueckne, BHOCHT BKJIaJg B (opMupoBaHue
IPEJICTaBICHUN O POJIM MaTEMAaTUKU B PA3BUTHH [IUBUIIM3AIMU U KYJIbTYPBHIL.

CormacHo y4yeOHOMY MjaHy B 7-9 kiaccax uH3y4daeTcsi y4eOHBIM Kypc
«Anredpa», KOTOPHI BKIIOYACT CIEAYIOLUIME OCHOBHBIE Pa3/ieibl COAEPIKAHMS:
«Yucna u BBIYUCIEHUSN», «ANTEOpandyecKkue BBIPOKEHUS», «YpaBHEHUS W
HEPaBEHCTBa», « D YHKIIUNY.

Ha nsyuenne yuebHOro kypca «Anredpa» orsoautcs 306 vacos: B 7 kiacce
— 102 gaca (3 ygaca B Henenmto), B 8 kiacce — 102 ygaca (3 vaca B Heneno), B 9
kinacce — 102 gaca (3 yaca B Hezel).



COJEPXAHUE OBYUYEHUA
7 KIIACC

Yuciia 1 BHIYUCICHUSA

Jpobu OOBIKHOBEHHBIE W JIECATUYHBIC, TIEPEXO/] OT OAHOWU (POPMBI 3aMKCH
npobeit k gpyroi. I[loHsTHE palMOHANBHOTO YMHCIA, 3alUCh, CpPaBHEHHE,
YIOPSAOYMBAHUE  PAIMOHANBHBIX 4YHcel. ApumeTHdyeckue ACHCTBUS  C
palMOHAILHBIMU YUCIaMH. Pernienue 3a1a4d u3 peajbHOM NPakTUKU Ha 4acTH, Ha
Jpo0Hu.

CreneHb ¢ HaTypaJbHBIM [IOKa3aTeleM: OIpejaeieHue, MpeodpazoBaHue
BBIPQKEHUN Ha OCHOBE OMPEEIICHUS, 3alUCh O0NbIIKX yncen. [IpoueHTsl, 3anuch
MPOLIEHTOB B BUJIE ApoOU U ApoOU B BHUJE MPOLEHTOB. Tpy OCHOBHBIE 33/1a4d Ha
IIPOLICHTBI, pELIEHUE 3a/1a4 U3 PEAIbHOU MPAKTUKH.

[IpuMeHeHne NOPU3HAKOB JECIUMOCTH, pA3JOKEHHE HAa  MHOMKHTEIU
HaTypaJIbHBIX YHCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4HCIEe THpsaMmas ©W  oOparHas
IIPONOPLOH AJILHOCTH.

AJureOpaudecKkue BbIpasKeHUs!

IlepeMeHHBIE, YUCIOBOE 3HAYEHUE BBIPAXKEHHUS C MEPEMEHHOM. JlommycTUMBIE
3Ha4YECHUS NEpeMEHHBIX. [IpencraBienne 3aBUCUMOCTH MEK/1y BETMYMHAMHU B BUJIE
dbopmynbl. Beraucnenus o gpopmynam. [IpeoOpazoBanne OyKBEHHBIX BBIPAKECHUIM,
TOXKJIECTBEHHO pPaBHbIE BBIPAXKEHHUSA, MpaBuUiia MNpeoOpa3oBaHUs CYMM U
IPOU3BENEHUH, MPaBUIIa PACKPBITUS CKOOOK U MIPUBEACHUS OJOOHBIX ClIaraéMbIX.

CBolicTBa CTENEHU C HATypaJbHbBIM IIOKA3aTEIEM.

OpHowieHsl 1 MHOrowieHbl. CTerneHb MHOrousieHa. CloxeHue, BbIUMTaHuE,
YMHOKEHUE MHOTO4JIeHOB. @DOpMyinbl COKPAIIEHHOTO YMHOXKEHUS: KBaJpar
CyMMBl M KBaapar pas3HoctH. DopMmyna pa3HOCTH KBaJapaToB. PasnoxkeHwue
MHOT'OYJIEHOB HA MHOYHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHS, IMpaBWia MNpeoOpa3oBaHMsl ypaBHEHUS,
PAaBHOCHJIBHOCTb YPAaBHEHUM.

JIluHerHOEe ypaBHEHME C OIHOW IIEPEMEHHOW, YHUCIIO KOPHEW JIMHEWHOTO
YPaBHEHHUsI, pEUICHHWE JHUHEHWHBbIX YypaBHEHUU. (COCTaBIEHUE YpAaBHEHUU IO
YCIJIOBHIO 3a/1a4t. Penmenre TeKCTOBBIX 3a7a4 C IOMOIIBIO YPaBHEHHUM.

JluneliHOe ypaBHEHHE C JIByMS IIEpEMEHHBIMH U ero rpaguk. Cuctema IByX
JUHEWHBIX YpPaBHEHUW C JBYMs IIEpEMEHHBIMHU. PelleHne cucrteM ypaBHEHHM
crocoOOM TMoACTaHOBKHU. llpuMepbl pemieHus TEKCTOBBIX 3aJad C IOMOIIBIO
CUCTEM YPaBHEHHUI.

DyHKIMH



Koopaunara Touku Ha npsaMoi. Yuciaosble mpoMexyTku. PaccrosiHue Mexay
IBYMsI TOUKaMHU KOOPJIMHATHOW MPSIMOU.

[TpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Abcrucca U opAnHAaTa
TOYKH Ha KOOPJAMHATHOM MIOCKOCTH. [Iprmepsl rpadukoB, 3aJaHHBIX GOpMYyIaMu.
Urenne rpadukoB peabHbIX 3aBUcHUMoOcTel. [lonarue @ynkuuu. [padux
¢byukiuu. CoiictBa ¢pyHkiuid. Jluneitnas dyukmus, e€ rpaduk. ['padux dyHKIun
y = |x|. I'padudeckoe pelicHHE JTMHEHHBIX YpAaBHEHHH M CHCTEM JIMHCHHBIX
YpaBHEHHUM.

8 KIIACC

Yuciaa 1 BIYMCICHUS

KBangpatupiii xopenb u3 uucna. [lonstue o0 uppanuoOHaILHOM YHUCIHE.
JecsaTuunble TpuOIMKEHUST UppallMOHaIbHBIX unces. CBOMCTBA apuMeTHUEeCKIX
KBaJIpaTHBIX KOPHEH U MX MPUMEHEHHUE K MPEOOPA30BAHUIO YUCIIOBBIX BBHIPAKEHUN
Y BBIYUCJICHUAM. J|eCTBUTEIbHBIE YUCIIA.

CreneHb ¢ LenbIM MMOKa3aTesieM 1 e€ cBoiicTBa. CTaHaapTHAs 3allUCh YHCIIA.

Anre0panvecKkue BbIPasKeHUsI

KBagparHelii  TpEXWIEH, pa3JIOKEHHE  KBAaApPaTHOTO TPEXWIEHA Ha
MHOXHUTEIIH.

AnreOpandeckasi podb. (OCHOBHOE CBOWMCTBO aireOpanueckor apoowu.
CrnoxeHue, BBIYUTAHHE, YMHOXKEHHE, JeJCHHE anreOpandecKkux ApoOei.
ParmonanbHbie BhIpaXKEHUS U UX TTPeoOpa3oBaHue.

YpaBHeHUs] M HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢GopMyaa KOpHEH KBaapaTHOTO ypaBHECHWUS.
Teopema Buera. Pemenne ypaBHEHUIN, CBOIAIIMXCA K JIMHEMHBIM M KBAJAPATHBIM.
[Ipocreiiue 1poOdHO-pallMOHATbHBIE YPABHEHUS.

['paduueckast maTEpIIpETAIUS YPAaBHEHUN C ABYMsI IEPEMEHHBIMU U CHUCTEM
JMHEUHBIX YpPaBHEHUM C JBYMs NepeMeHHbIMU. [IpuMmepbl pemeHus cucrem
HEJIMHEHWHBIX YPABHEHUH C JBYMS IEPEMEHHBIMU.

Pelienne TeKCTOBBIX 3a/1ay aNre0panyeckuM CrocoOOM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO € OAHOW MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucrtemMbl TMHENHBIX HEPABEHCTB C OAHOW MEPEMEHHOM.

DyHKUUH

[lonsitue @ynkuu. OOnacTb oONpeneneHUuss W MHOXKECTBO 3HAUYECHHI
¢bynkimn. CriocoObl 3amanus PyHKIIHA.



I'paduk Pynkuuu. Urenue cpoiicTB ¢yHkuu mo e€ rpaduky. [Ipumeps
rpauKoB QYHKLIHA, OTPaXKaIOIUX peajbHbIE MPOLIECCHI.

@OyHKUMK, ONUCHIBAIOLIME TMPSAMYIO U OOpaTHYIO MpPONOPLHUOHAIBHBIE
3aBHCHMOCTH, HX rpadukn. OyHkuun Y = X2, Y = X3, y = VX, y=|x|. ['padudeckoe
pelIeHne YpaBHEHU U CUCTEM YPaBHEHHU.

9 KUIIACC

Yuciia v BBIYMCICHUS

PannonanbpHbie YKClia, UppaIlMOHAIBHBIC YHMCIAa, KOHEUYHbIE U OECKOHEYHBIC
JecITUYHbIE ApoOu. MHOXKECTBO IeMCTBUTENBHBIX YHCEII, IEUCTBUTENILHBIE YHCIIa
Kak OeCKOHEYHbIe JEeCATHYHbIe ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEK1y MHOKECTBOM JICHCTBUTENBHBIX YNCET U KOOPAMHATHOU IPSMOU.

CpaBHeHUE JEHCTBUTENBHBIX 4YHCEN, apu@MeTHdyecKkue JeHUCTBUSA C
JNEUCTBUTENBHBIMU YUCIAMU.

Pa3mepbl 0OBEKTOB OKpYKAIOLIEro MHUpPA, UIUTETBHOCTh MPOILECCOB B
OKPYKaroIIEM MHPE.

[TpubmmxEHHOE 3HAYEHHE BETUYMHBI, TOUHOCTh NpUOIKeHUs. OKpyrieHue
yucell. [Ipukuka 1 oeHka pe3yiabTaToB BbIYMCICHUM.

YpaBHeHUs] 1 HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHne ypaBHEHNM, CBOASAIINXCS K JIMHEUHBIM.

KBanparHoe ypaBHeHue. PenmieHue ypaBHEHUN, CBOIAIIMXCS K KBaApPaTHBIM.
bukBanparHoe ypaBHeHue. [IpuMepsl pemieHnst ypaBHEHHI TPETbEW M YETBEPTOU
CTEIIEHEH Pa3JIOKEHUEM Ha MHOXKUTEIIH.

Pemenue npoOHO-paniMoOHaNbHBIX YpaBHEHUN. PelieHue TEKCTOBBIX 3adad
anreOpanyecKuM METOJIOM.

VYpaBHeHue ¢ ABYyMsI MEpEeMEHHbIMU U ero rpaduk. Pemenue cucreM IBYX
JIMHEWMHBIX YPABHEHUN C IByMs IIEPEMEHHBIMU. Perienne cucrem JByX ypaBHEHUM,
OHO M3 KOTOPBHIX JIMHEIHOe, a Jpyroe — BTOpod crenmeHu. ['paduueckas
UHTEpIpETAls CHCTEMbl YPABHEHUH C JBYMS IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3a71a4 alreOpandeckum CriocoOOoM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienve JIMHEHHBIX HEPABEHCTB C OJHOW IMEPEMEHHOW. Pelienue cucrem
JUHEHWHBIX HEPABEHCTB C OOHOM mnepeMeHHoM. KBanpaTHble HepaBEHCTBaA.
I'padmyeckass MHTEpHpeTalMss HEPABEHCTB M CUCTEM HEPABEHCTB C JABYMs
IIEPEMEHHBIMHU.

DyHKUUH

KBagparnunas ¢ynkmaus, e€ rpaduk u cpoiicrtBa. [lapabona, kKoopauHaTHI
BEPIIUHBI Tapa0oJIbl, OCb CHMMETPUHU MapadOJIbI.



Ipaduxu Gysmmit: Y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , 1 ux
CBOMCTBA.

YucJioBbIe OCTIEA0BATEIbHOCTH H NIPOrPecCuu

[loHsiTHE YHCIOBOM NOCIENOBAaTEIBHOCTH. 3aJaHHUE IOCIIEAO0BATEIBHOCTH
PEKYppEHTHOM popMynoi u Gpopmysoil N-ro 4ieHa.

Apudmernueckas u reomerpuueckas nporpeccuud. dopmynel N-ro uieHa
apuPMETHIECKON 1 TeOMETPUUECKON MTPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300paxkenne 4ieHOB apu(METHUECKOW M TE€OMETPUUYECKOW MpOrpeccuid
TOYKaMU Ha KOOPJIMHATHOM IUIOCKOCTHU. JIMHEMHBIN U DKCIOHEHUHUAIBHBIA POCT.
CnoxHble OPOLEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI

JInyHOCTHBIE pe3yabTaTbl OCBOCHHUS MPOrpaMMmbl  y4eOHOro Kypca
«Anredpa» XapakTEepU3yIOTCS:

1) matpuoTuvecKoe BOCIUTAHUE:

[IPOSIBJIEHUEM HHTEpECa K MPOLLIOMY M HACTOSALIEMY POCCUKCKOU
MaTE€MaTUKH, LEHHOCTHbIM  OTHOUIEHHWEM K JOCTH)KEHHAM  POCCUHCKHUX
MaTEMaTUKOB M POCCUMCKOM MaTeMaTU4EeCKOW IIKOJIbI, K HCIIOIb30BAHUIO 3TUX
JOCTHKEHHI B IPYTUX HayKax U MPUKJIAIHBIX chepax;

2) rpaskaaHCKoOe U AYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINOJHEHUIO 003aHHOCTEHN rpakJaHUHA U peau3aluu ero
mpaB, TNPEACTaBICHHEM O MaTEeMaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHHUS
pa3IMYHBIX CTPYKTYp, SBJIEHUM, IPOLENYyp TPakJIaHCKOTo 0o0lecTBa (Hampumep,
BBIOOPBI, OIIPOCHI), TOTOBHOCTBIO K OOCYKIEHHUIO 3THYECKUX MPOOJIEM, CBI3AHHBIX
C TPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX IPUHIIUIIOB B IEATEIILHOCTH YYEHOTO;

3) TpyAOBOE BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTHBHOE YYacTHE B pEUICHUM MPAKTHYECKUX 3a1ad
MaTEMaTUYECKONM HamNpaBIE€HHOCTH, OCO3HAHMEM BaXHOCTH MaTeMaTH4YECKOro
o0pa30oBaHUsl Ha MPOTSHKEHUHM BCEW KWM3HU MJIsl YCIEIHOM MmpodeccHOHaIbHOM
JESITeTbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM H
OCTPOCHUEM UHIUBUIYAbHON TPACKTOPUN 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYecKOe BOCIIUTAHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY W  3CTETUYECKOMY BOCHPUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJad, PEIICHUN, PaCCyKICHUH, YMEHHUIO BHUICTbH
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT 0 MO3HAHMSA:

OpUEHTalMEd B JEATEIbHOCTH HAa COBPEMEHHYK) CHUCTEMY HAay4YHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHSI YEJIOBEKA, MPUPOIBI U
oOmiecTBa, MOHUMAHUEM MaTEMAaTUYECKOM HayKh Kak c@epbl YeIOBEUeCKOu
NEATENBHOCTH, ATANOB €€ pa3BUTHS W 3HAYMMOCTHU JUIsl Pa3BUTHUS LMBUIIU3ALNH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaT€MaTU4YeCKOM KYJIbTYypOH KakK CpPeJICTBOM
NO3HAHUS MHpa, OBIAJACHUEM MPOCTEHIIMMU HABBIKAMHM HCCIIEA0BATEIBCKOM
NEesITEeNbHOCTH;



6) ¢duzuyeckoe BocnuTaHue, (GopMUpPOBaAHME KYJIbLTYPHI 310POBbSI M
IMOLMOHAJIBLHOI0 0JIAr OOy Hsl:

TOTOBHOCTBHIO TIPUMEHSAThH MaTEeMaTHYCCKHWE 3HAHWUS B HMHTEpEcax CBOETO
3I0POBBSI, BEJCHHUS  3JI0POBOTO  oOpa3a  KU3HU  (30pOBOE  IHTaHUE,
cOQTaHCUPOBAHHBIA PEXKUM 3aHATHH W OTIbIXa, peEryisipHas Qu3ndeckas
aKTUBHOCTB), C(HOPMHPOBAHHOCTHIO HaBBIKA PEQIICKCUU, TPU3HAHHUEM CBOETO
IpaBa Ha OMIMOKY M TaKOTO K€ MpaBa APYroro 4eaoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHME:

OpUEHTAIlMEeH Ha MPUMEHEHHE MAaTeMAaTUYECKUX 3HAHWM JIJIS PEIICHUs 3a1a4
B 00JIaCTU COXPAHHOCTH OKpY’Karolleld cpefbl, TUIAHUPOBAHUS TOCTYIIKOB H
OIICHKM WX BO3MOXHBIX TOCIEICTBUN MJIsi OKPYXAIOMIeH Cpeabl, OCO3HAHHEM
TJI00ATLHOTO XapaKTepa SKOJOTHIECKUX TTPOOJIEM U MMyTeHl UX PEIIeHUS;

8) apanTammsi K M3MEHSIIOMIUMCSI YCJIOBHSIM COIUAJIbHOW M MPUPOTHOI
cpeabl:

TOTOBHOCTBIO K JEUCTBHSIM B YCIOBHUSIX HEOMPENCTIEHHOCTH, IOBBIIMICHUIO
YPOBHS CBOE€H KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO AESTEIbHOCTh, B TOM YHCIIE
YMEHHE YYUTBHCS y NPYrUX JIIOJACH, MPHOOpPETaTh B COBMECTHOW NEATEITHLHOCTH
HOBBIC 3HAHMSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOMMOCTRI0O B (OPMHPOBAHWM HOBBIX 3HAHWUH, B TOM YHCIC
dbopMynHpoOBaTh UJIEU, TIOHSATHS, TUTIOTE3bl 00 00BEKTAX U SBJICHUSAX, B TOM YHUCIIE
paHee HEM3BECTHBIX, OCO3HaBaThb JACPUIUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEMH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABAaTh  CTPECCOBYIO  CHUTYallMI0, BOCIPUHUMATH
CTPECCOBYIO CHUTYAIlMI0 KakK BBI3OB, TPEOYIOIIMN KOHTPMEp, KOPPEKTHUPOBATH
NPUHUMAEMbIC PEIICHUs] U JCUCTBUS, (OPMYIUPOBATH W OIICHWUBATH PUCKU H
nocneACTBUA, GOPMHUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATHI
ITo3HaBaTe/ibHbIE YHHBeEpPCAJbHbIE YUeOHbIe NeiiCTBUA

ba3oBble JJoruueckue 1eMCTBUA:

*BBISIBIIAITh M XaPAKTEPU30BATh CYIIIECTBEHHBIC MPU3HAKK MATEMATHYECKUX
OOBEKTOB, TMOHSATHUM, OTHOUICHUM MEXIYy MHOHIATUSAMH, (HOPMYIUPOBATH
ONpPENCIICHUsS]  TOHATHM, YCTAaHABJIMBATh CYIIECTBEHHBIA  MPU3HAK
KJ1accu(puKaIuyi, OCHOBaHUS Il OOOOIICHUS W CpaBHEHUS, KPUTEPUHU
MPOBOAUMOrO aHAJIN3A;

¢ BOCIIpUHHMATh,  (OPMYJIHpPOBaTh U  IPEOOPA30OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpHUIATENbHbIC, C€AMHUYHBIC, YaCTHbIE W OOIIUe,
YCJIOBHBIE;



eBBISIBIISITH ~ MaTeMaTHYeCKUe  3aKOHOMEPHOCTH, B3aMMOCBSI3M |
npotuBopeursi B (akTaxX, JIaHHBIX, HAOJIOJCHUSIX U YTBEPKICHUSX,
npenjaratb ~ KPUTEPUH IS BBIABICHUS  3aKOHOMEPHOCTEH W
IIPOTUBOPEUHNIL;

eJICTIATh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTMKH, ICAYKTUBHBIX H
VHAYKTUBHBIX YMO3AKJIFOUYCHUHN, YMO3AKIIFOUEHUH 110 aHAJIOTUH;

e pa3buparh J10Ka3aTEIHCTBA MAaTEMAaTUYECKUX YTBEPXKICHUM (MpsSMbIE U OT
MPOTUBHOTO), MPOBOAUTH CaAMOCTOSITEILHO HECIIOKHBIE JOKa3aTelhCTBa
MaTeMaTU4ecKnX (aKkTOB, BBICTpAUBATh AapPryMEHTAIUIO, TMPUBOIUTH
MPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMPATh CHOCOO perieHus y4eOHOW 3amauu (CpaBHHBATh HECKOJBKO
BApMAHTOB pEIICHUS, BBIOMpATh HaWOONee TOAXONAIMUNA C YIETOM
CaMOCTOSITEJILHO BBIJIETICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBaTe1bCKue AeMCTBUSA:

* ICTIOJIH30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA HHCTPYMEHT IO3HAHMS,
(dbopMynmupoBaTh BOMPOCHL, (PUKCUPYIOIIHNE MPOTHBOpPEUHE, MpodIeMy,
CaMOCTOSITEJIHO YCTaHaBIMBAaTh HCKOMOE U JaHHOe, (OPMHUPOBATH
TUIIOTE3Y, apryMEHTHUPOBATh CBOIO MO3UIINIO, MHEHUE;

e IPOBOJAUTL IO CAaMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY HECJIOXKHBIN
DKCIIEPUMEHT,  HEOOJIbIIIOE  UCCIENOBaHWE MO  YCTAHOBJICHHIO
OCOOCHHOCTEH MAaTEMaTUYECKOr0 OOBEKTa, 3aBHUCHMOCTEH OOBEKTOB
MEX]Ty COOOM;

e CAMOCTOATENILHO (POopMyNIHpoBaTh 000OIIEHUSI M BBIBOABI MO PE3yJIbTaTaMm
MPOBEAECHHOTO HAOJIIOJCHUS, MCCIICIOBAHUS, OIEHUBATh JOCTOBEPHOCTh
MOJIYYCHHBIX PE3YyJIbTAaTOB, BHIBOJOB U 000OIIECHNUI;

 IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TakKe BbBIJBUTAThH
MIPENNONIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Padora ¢ nundopmanmeii:

*BBISIBJISAITh HEJOCTATOYHOCTh U M30BITOYHOCTh HWH(OpMALUHU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4u;

e BHIOMPATh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBATh M HUHTEPIPETHUPOBATH
uH(OPMAITIIO Pa3IMYHBIX BUIOB U (POPM TpECTABICHUS;

eBBIOMPATh (OpMY TIpEINCTaBICHUS WHPOPMAIMA W WUIFOCTPUPOBATH
pelaeMble 3a7aud CXeMaMu, JuarpaMMaMiy, HWHOW Tpadukoil U ux
KOMOMHAIUSIMU;

e OIICHUBATh HAA&KHOCTh HWH(MOpPMAIMU MO KPUTEPUSIM, TNPEIOKEHHBIM
yUuTeNIeM Wi chOpMYJIMPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMyHUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC 1eiiCTBUA:



e BOCIIPUHUMATh U (GOPMYIUPOBATH CYXKJIEHUSI B COOTBETCTBUU C YCIOBUAMHU
U 1eIsIMU OOIEHHUs, SICHO, TOYHO, IPAMOTHO BBIpAXXaTh CBOIO TOUKY
3pEHUs] B YCTHBIX M MHUCbMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS MO XOIy
penieHus 3a1a4i, KOMMEHTUPOBATh MOJIYYEHHBIN PEe3yybTarT;

*B X0/I€ OOCYXXJE€HHUS 337aBaTh BOIIPOCHI MO CYIIECTBY OOCYK/1aeMOW TEMBI,
po0JIeMBbl, pelIaeMoi 3aauu, BbICKa3bIBaTh UJIEH, HAILIEJICHHBIC HA TTOMCK
pEelIeHusl, CONOCTABIIATH CBOM CYXKICHUS C CYXKICHHUSIMU JIPYTUX
YYaCTHUKOB JHAJIOra, OOHApYKUBaTh PazIU4Me U CXOJCTBO MO3ULHUMU, B
KOppEeKTHOU popme popMynnpoBaTh pa3HOTIaCHsl, CBOU BO3PAKECHUS;

e IPE/ICTABIISITh PE3YJbTATHl PEUICHUS 337a4M, HIKCIIEPUMEHTA, UCCIEeI0BaHMUS,
MPOEKTa, CaMOCTOATENIbHO BBIOMpATh (OpMAT BBICTYIUICHHS C Y4ETOM
3aj1a4 MPEe3eHTALUN U OCOOCHHOCTEH ayIUuTOpUH;

e [IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHIHUBHAYaJIbHON
paboTHI PU PEIIEHNN YIeOHBIX MAaTEMAaTUYECKHX 33]1a4;

e IPUHUMATh L€ COBMECTHOW AECATEIbHOCTH, IJIAHUPOBATHh OPTraHU3ALMIO
COBMECTHOM paboOTHI, pacHpenensTh BHABI pabOT, IOTOBApUBATHCA,
00CYXXIIaTh TPOIECC U Pe3yJIbTAaT padOTHI, 0000IIaTh MHEHHSI HECKOJIBKHUX
JIIOJIEH;

ey4yacTBOBaTb B TIpPyHNoOBBIX QopMax padboTel (oOcyxiaeHus, OOMeH
MHEHUSIMU, MO3TOBbIE IITYPMbl WM JPYrH€), BBINOJHATH CBOIO YacThb
pabOThl U KOOPAUHUPOBATH CBOU JIEUCTBUS C IPYTUMHU YJI€HAMHU KOMaH/IbI,
OLICHMBATh KAaue€CTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM,
chOpMYIHPOBAHHBIM YUYaCTHUKAMU B3aMOJICHCTBHUSI.

PeryasiTuBHbIC YHUBepcaIbHbIe y4eOHbIC 1eHCTBUSA
Camoopranuzanmsi:

e CAMOCTOSTEJIbHO COCTaBJIATH IJIaH, AJITOPUTM pELICHUs 3aiayu (WU €ro
4acTh), BBIOUpATh CIOCOO pEIICHHS C YYETOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHpPOBaTb W KOPPEKTHUPOBATH
BapUaHTHI PEIICHUM ¢ yU€TOM HOBOM MH(GOPMAITUH.

CaMOKOHTP 0J1b, SMOIUOHAJILHBIA MHTEJLJIEKT:

e BJIQJIETh CIIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIiecca U pe3yJibTara
pELIeHHs] MaTEMaTUYECKOM 3a1a4H;

e IPEABUAETH TPYAHOCTH, KOTOPbIE MOI'YT BO3HUKHYTh NP PEIIEHUH 33JaUH,
BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJICHHBIX OIIUOOK, BBISIBICHHBIX TPYAHOCTEH;

* OLICHUBATh COOTBETCTBUE pe3yJbTaTa JAEATEIbHOCTH IOCTABICHHON LIEIU U
YCJIOBUSIM, OOBSICHITh MPUYUHBI JOCTHXKCHUSI WM HEIOCTIKECHUS 1eTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.



INPEAMETHBIE PE3YJIbTATDBI

K xoHiy oOyuenuss B 7 kJjacce OOyYarolUMCS TMONYYUT CIEIYIOIINE
MIPEAMETHBIE PE3YJIbTAThI:

Yucia 1 BBIYUCTIEHUS

BrImonHATh, coderas yCTHbIE U THUCHMEHHBIE TPUEMBI, apru(METUYECKHE
JENUCTBUS C PAIIMOHAIBHBIMU YUCIIAMU.

Haxonuth 3Ha4YeHUsS YUCIIOBBIX BBIPAKEHHM, MPUMEHSITH pPasHOOOpa3HbIC
CrocoObl M MPUEMBI BBIYUCIICHHS 3HAYCHHUH JPOOHBIX BBIPAKEHUN, COACPIKAITUX
OOBIKHOBEHHBIE U JECATUYHBIC TPOOH.

[lepexoauTh OT OMHOUN (OPMBI 3alMCH YHCEN K Apyroi (mpeoOpa3oBhIBATH
JECATUYHYIO JpoO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO ACCATUYHYIO IPOOH).

CpaBHMBATh U YNOPSIAOYUBATH PAllMOHATIBHBIE YUCIIA.

OKpyrJATh 4HCIIA.

BBINOIHATE TPUKUIKY U OIIEHKY pe3yJibTaTa BHIYUCICHUMN, OLICHKY 3HAUCHUN
YUCJIOBBIX BBIPAQ)KEHUW. BBINOMHATH ACHUCTBUS CO CTENEHSIMU C HATypajJbHBIMU
MOKa3aTEeISIMH.

[IpuMeHsAT,  NOpU3HAKK ~ JEIMMOCTH,  Pa3JOKEHUE Ha  MHOXHUTEIH
HATypaJIbHBIX YUCE.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3a7a4H, CBS3aHHBICE C OTHOIICHUEM
BEJIMYUH, MPOMOPIUOHATLHOCTPIO BEIUYWH, MPOLIEHTAMU, WHTEPIPETUPOBATH
pe3yabTaThl pelIeHUs 3a7a4 ¢ y4ETOM OTPaHUYEHHH, CBSI3AHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AsredpanyvecKkue BbIpasKeHUs!

Hcnonwp3oBaTh anreOpandyecKyro TEPMHUHOJIOTHIO U CUMBOJIMKY, MPUMEHATH
e€ B IIpoIecce OCBOCHUs y4eOHOT0 MaTepurara.

Haxonute 3HaueHHss OYKBEHHBIX BBIPAKEHUN MpU 33JaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BeimonmaaTe  mpeoOpa3oBaHMs  IIEIOTO  BBIPAXEHUS B MHOTOYJICH
PUBEJICHUEM TOJIOOHBIX CIIAaraeéMbIX, PACKPBITUEM CKOOOK.

BbINOMHATE yMHOXXKEHHE OJHOWICHA HAa MHOIOWIEH M MHOrOWIeHa Ha
MHOTO4JIEH, TPUMEHSTH (DOPMYIIbI KBaipaTa CyMMbI U KBaJipaTa pa3HOCTH.

OcyliecTBIATh Pa3iI0KEHHE MHOTOYJICEHOB HAa MHOMXHUTEIUM C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXWTENS, TPYHNIUPOBKH  CllaraeMblX,
npuMeHeHus1 GOpMYyI COKPAIIEHHOTO YMHOKEHUS.

[IpuMensaTh nMpeodpa3zoBaHKsl MHOTOUJICHOB JIJIsi PEIICHUS PA3JIMUHBIX 3a/1a4
U3 MaTEMaTUKH, CMEKHBIX ITPEAMETOB, U3 pEaJIbHON MPAKTHKHU.

Hcnonp30BaTe CBOWMCTBA CTENEHEW C HATypaJIbHBIMU ITOKA3aTEISIMM IS
npeoOpa3oBaHus BhIPAKEHUM.



YpaBHeHus1 1 HEPaBEHCTBA

Pemarp nvHENHBIE ypaBHEHUs C OJHOW NEPEMEHHOM, NMPUMEHSS NpaBUia
[epexo/1a OT UCXOAHOTO YPaBHEHUS K PABHOCUIIbHOMY eMy. [IpoBepsTs, sBisercs
JIM YUCJIO0 KOPHEM YPABHEHHSI.

[IpumeHsTh rpaguyeckue METOAbI MPU PEUICHUH JIUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Tap YHUCEN, SBISIOMIUXCS PEUICHUEM JIMHEWHOTO
ypaBHEHUSI C IBYMsI IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOW IUIOCKOCTH TpadUK JTMHEHHOTO YypaBHEHUS C
JIBYMS TEPEMEHHBIMH, TMOJB3YSICh TpaUKOM, MPUBOIUTH MPUMEPHI pPEUICHUS
ypaBHEHHUS.

Pemiath cucteMbl IByX JJUHEUHBIX YPABHEHUH C IBYMs IEPEMEHHBIMH, B TOM
qyucie rpaduuecky.

CocraByisiTh W peniaTh JIMHEMHOE YpaBHEHHE WU CHUCTEMY JIMHEHHBIX
YpPaBHEHHM TI0 YCIOBHUIO 3aJa4yd, HWHTEPIPETUPOBATH B COOTBETCTBHH C
KOHTEKCTOM 33/J1a4H MOJy4YECHHBIA PE3yJIbTar.

DyHKUUH

N300paxkaTh Ha KOOPAMHATHON MPSIMOM TOYKU, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KU, NHTEPBAJIBI, 3AIIUCHIBATh YHNCIOBBIE IPOMEKYTKHA HA
areOpanuecKkoM sI3bIKeE.

OTMeuars B KOOPAWHATHOM IJIOCKOCTH TOYKHM IO 33JaHHBIM KOOpIHWHATaM,
CTpouTh Tpaduku JUHEHHBIX GYyHKIUNA. CTpouTh rpaduk GyHKIUHU Y = |X|.

OnuceiBaTh C TMOMOIIBIO (YHKIIUH W3BECTHBIE 3aBUCHUMOCTH  MEXIY
BEJIMYMHAMM: CKOpPOCTb, BpPEMS, pPACCTOSIHUE, II€HA, KOJUYECTBO, CTOMMOCTb,
IPOU3BOIUTEIHLHOCTD, BpeMs, 00bEM pabOTHI.

HaxoauTh 3HaueHre QyHKIMM MO 3HAUEHUIO €€ apryMEeHTa.

[Tonnmate rpaduueckuii crocod MpencTaBlIeHUS M aHaau3a WHOOpMAIIH,
W3BJICKATh U UHTEPIPETHPOBATH HHGOPMAIIHIO M3 TPa(QUKOB peabHBIX MPOIECCOB
Y 3aBUCUMOCTEN.

K xoniy obOydeHuss B 8 Kjacce OOyYarONIMIICS TONYYHUT CIICAYIOIIHE
IIPEAMETHBIE PE3YJIbTATHI:

Yucsia v BbIYMCTIEHUSA

Hcnonp30BaTh HayanbHBIE IPEACTABICHUS O MHOXKECTBE JCHCTBUTENBHBIX
YUCeN JUIsl CPAaBHEHUS, OKPYIJICHUS U BBIYMCICHUH, N300pakaTh EHCTBUTEIbHBIC
4yycia TOYKaMy Ha KOOPAUHATHOM MPSAMOMU.

[IpumeHsATh TOHSATHE apU(PMETUYECKOTO KBaJIpPaTHOTO KOPHSA, HAXOAUTh
KBaJpaTHbIC KOPHM, MUCHOJB3Ys MPU HEOOXOAUMOCTH KAIbKYJSITOP, BBINOJHATH
npeoOpa3oBaHusl BBIPAKEHUH, COAEpXKAIIMX KBaJpaTHble KOPHU, HCHOJIb3Ys
CBOWCTBA KOPHEM.



Hcnonb30BaTh 3anmucy OOJBIIMX M MAaJIbIX YUCEN C MOMOIIBIO JECATUYHBIX
npobeii u crenedeit yucna 10.

AJireOpauyecKkue BbIpasKeHUs!

[IpuMeHATh TNOHATHE CTENEHM C LEJIbIM  II0Ka3aTeleM, BBIIOJIHATH
npeoOpa3oBaHus BEIPAKEHUMN, COJIEPXKAIIMX CTENEHU C 1IEJIbIM MTOKa3aTeleM.

BbINONHATE TOXAECTBEHHbIE MpeoOpa30BaHUs PALMOHAIBHBIX BBIPAKECHUIM
Ha OCHOBE MpaBWJI AEMCTBUIA HaJ MHOTOWIEHAMU U alire0panyecKUMHU JIpOOsIMHU.

PackiagpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIH.

[TpumenaTs npeoOpa3oBaHus BbIPAKEHUHN [T PEIICHHs Pa3IMYHBIX 337a4 U3
MaTEMaTUKH, CMEKHbBIX MPEAMETOB, U3 peaIbHOU MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

PemaTte nuHENHbIE, KBaJpaTHbIE YpPAaBHEHUS M pPalMOHAIbHBIE YpPaBHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPABHEHHH C IByMs MEPEMEHHbBIMHU.

[IpoBOAUTE MPOCTENIINE MUCCIECAOBAHNS YPABHEHUN U CUCTEM YPaBHEHMH, B
TOM YHUCJE C IPUMEHEHUEM IrpapUUecKuX MpeACcTaBiIeHU (yCTaHaBIUBATh, UMEET
JU ypaBHEHUE WJIM CHCTEMA YPAaBHEHHMI DPEIICHHUS, €CIM UMEET, TO CKOJBKO, H
npouee).

[lepexoauTh OT cioBecHOW (POPMYIMPOBKU 3aJauM K €€ anreOpanyeckoit
MOZIEIM C TIOMOUIBIO COCTABJICHUSI YPABHEHUS WJIM CHUCTEMbl YpaBHEHH,
MHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33Ja4y ITOITYYEHHBIN pe3yibTar.

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB [JIsi CPABHEHUs, OLICHKH,
pelarh JIMHEWHbIE HEPABEHCTBA C OJAHOM IEPEMEHHOW M UX CHUCTEMBI, J1aBaTh
rpaUYecKyl0 WUTIOCTPALlMI0O MHOXKECTBAa pELICHUH HEPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DyHKUUH

[lonnmaTe M UCMONIB30BaTh (YHKIMOHAJIbHBIE MOHATHS M SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUEHHUS), OMPEAENATh 3HAUeHHE (PYHKIHUH MO 3HAUYCHUIO
apryMeHTa, OIPeesiTh CBOMCTBA PYHKIIMH 1O €€ rpaduKy.

CtpouTth rpaguku 35eMeHTapHbIX GYHKIUN BUAA:

y = k/x, y = x2, y = x3,y = ||, Y = VX, OIHCBIBATb CBOICTBA YHCIOBOW
dbyHKIIMH 110 €€ TpaduKy.

K xoHiy oOydeHus B 9 kjacce oOydaromMiics TOJYYUT CIEAYIONIHNE
MPEIMETHBIE PE3YJILTATHI:

Yuciaa 1 BBIYMCICHUSA

CpaBHMBATh U YNOPSAOYUBATH PAMOHAIBHBIE U UPPALIMOHAIBHBIE YHCIIA.

BoInonHATh  apudMeTHdecKkue JEHCTBHUS € palUMOHAIBHBIMU YHCIAMH,
couerass YCTHbIE W NHUCbMEHHBIE MPUEMBI, BBINOJHATH BBIUHUCIEHUS C
UPpPAMOHAIHBIMU YUCIAMH.



HaxomuTe 3HaueHus CTENEHEH C UEeIbIMM II0KA3aTelsIMU M KOPHEW,
BBIYHCIISATH 3HAYEHHS YHCIIOBBIX BBIPAYKEHU.

OKpyriasTh JEHCTBUTEIbHBIE YMCIIA, BBINOJHATh NPUKHUIKY pe3yibTara
BBIYMCIICHUI, OLICHKY YMCJIOBBIX BBIPAKEHUMN.

YpaBHeHUs] M HEPABEHCTBA

PemaTe nMHENWHBIE W KBaJpaTHbIE YpPaBHEHUS, YPaBHEHHsI, CBOISILMUECST K
HUM, NIpocTeiine JpoOHO-paliOHAIbHBIE YPAaBHEHUS.

Pemate cucreMsl ByX JMHEWHBIX YPABHEHHH C JBYMsI IEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJIHO YPAaBHEHUE HE SBISETCS JTUHEHHBIM.

Pemiath TEKCTOBBIE 3a7adyd aIreOpPanvyecKUM CIIOCOOOM €  TOMOIIBIO
COCTaBJICHUS YPaBHEHUS WM CUCTEMBI IBYX YPABHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBOAUTH MPOCTEUIINE UCCIAECAOBAHUS YPABHEHUN U CUCTEM YPABHEHHUM, B
TOM YMCJIE C IPUMEHEHUEM IpaUuecKuX MpeicTaBIeHUH (yCTaHAaBIMBATh, UMEET
JU ypaBHEHUE WJIM CHCTEMA YPAaBHEHHMI DPEIIECHHUs, €CIM UMEET, TO CKOJBbKO, H
nmpouee).

PemaTe nuHEHHBIE HEpaBEHCTBA, KBAJpAaTHbIE HEPABEHCTBA, M300pa)kaThb
pElIeHHEe HEPAaBEHCTB HAa YMCIOBOM MPSIMOW, 3alIMCHIBATh PEIICHHE C ITOMOIIBIO
CHUMBOJIOB.

Pemate  cucTeMbl  JIMHEMHBIX  HEPABEHCTB, CHCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, M300pakaTh pEIIEHUE CHCTEMBI
HEPABEHCTB Ha YKMCIIOBOM MPAMOM, 3aMHChIBATh PEIICHHUE C TOMOIIbIO CHUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PELICHUU PA3JIMYHBIX 33/1a4.

DOyHKIMHT

PacnioznaBath (QyHKUMM H3y4yeHHbIX BHUAOB. lloka3piBaTh cXeMaTUYECKH

pacrojIoKeHHe Ha KOOPIMHATHOM IIOCKOCTH TpadukoB GyHKIuM Buga: y = KX, y
=kx+b,y=k/x,y=ax2 + bx + ¢,y =x3, y =X, y = ||, B 3aBucumoctu ot
3HaYeHUI KO3(PPHUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIMA.

Ctpouth M M300pakaTh CXEMAaTHUYECKU TI'paUKW KBaJpaTHUHBIX (DYHKIIHM,
OIMHMCHIBATh CBOMCTBA KBAAPATUUHBIX (PYHKITHI IO UX TpaduKam.

PacrioznaBath kBajpaTHUHYyO (QYHKIHIO IO (GOpMYJE, TPUBOIUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUNA U3 peaTbHOU KU3HU, GUBUKHU, TEOMETPHH.

YucaoBble M0CJI€10BATEJbHOCTH U NPOrpeccuu

PacriozHaBath apuMeTHuecKyl0 M TEeOMETPUUYECKYI0 TMPOTPECCUU MpU
pPa3HbBIX crloco0ax 3aaHusl.

BbIMOMHATE BBIYMCIACHUS C  HUCHOJb30BaHMEM (opMyl N-ro  4YjeHa
apuPMETHIECKON 1 TeOMETPUUECKON TPOTPECCUi, CyMMBI MTEPBBIX N YJICHOB.

N3o0pakaTh 4YjeHBI MOCIEIOBATEIBHOCTH TOYKAMU Ha KOOPAWHATHOU
IJIOCKOCTH.



PemaTes 3amgaum, CBS3aHHBIC C YUCIOBBIMH ITOCIICIOBATEIBHOCTSIMH, B TOM
YHUCyIe 3a7a4d U3 peabHOM JKM3HM (C MCIIOIb30BAaHHEM KaJIbKYIISTOpA, ITU(PPOBHIX
TEXHOJIOTHI1).



TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
KounuecrBo yacos DJIEKTPOHHBIE
HaunmenoBanue a31eJI0B U TeEM 191 OBbIC
Ne n/m P Kourposabhbie | TIpakruyeckue (achp )
NMPOrpamMmMsI Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Yucna u Beruucienus. PanimonansHbie bubmmoreka [JOK
1 25 2
qucIa https://m.edso00.ru/7f415b90
bubmioreka [IOK
2 Aunre6 27 2
T COPAITICCIIE BRIPORCHI https://m.eds00.ru/7f415b90
bubmmoreka [IOK
3 YPaBHEHILs 1 HEPABEHCTBA 20 2 https://m.edsoo.ru/7f415b90
bu6morexa IIOK
4 K . D 24 2
OOpAMHATHI 1 rpadhHKH. DyHKIIH https://m.edsoo.ru/7f415b90
but6moreka [JOK
5 IT 000 6 1
OBTOPEHHE 1 0DODIIEHHE https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 9 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 KUIIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TeM udposbie
Ne n/m past Konrpoabnsie | Ilpakrnueckue (upp )
NMPOrpaMMbI Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
bub6munorexa IIOK
. 1
1 Uucna u Beuucienus. KBajapaTHpie KOpHH 15 https://m.edsoo.ru/7f417af8
5 Uucna u BeraucieHus. CTelneHb ¢ IeIbIM 7 1 bubmorexa [IOK
nokKaszaTeseM https://m.edsoo.ru/7f417af8
Anredpanyeckue BbIpaKeHUS. bu6mmoreka [IOK
3 L 5 1
KBanpaTHslil TpéxuneH https://m.edsoo.ru/7f417af8
AnreOpandyeckue BbIpaKCHHS. bu6motexa [IOK
4 15 1
AnreOpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 bubmmorexa [{OK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VpaBuenus u HepaBeHCTBA. CHCTEMBI 13 1 bubmotexa [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bub6munorexa IIOK
7 0% .H 12 1
paBHEHHs U HepaBeHCTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bubmorexa [IOK
8 PyHKIHH. OCHOBHBIC IOHATH 5 https://m.edsoo.ru/7f417af8
bubmorexa [IOK
9 o 4 9 1
yHIUHH. HHCAOBLIC pyHKLHH https://m.edsoo.ru/7f417af8
bubmmoreka [IOK
10 IT 600 6 1
OBTOPCHHG H OOOOICEHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 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

HHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosnuecrBo yacos DJIEKTPOHHBIE
Ne ara u¢posbie
n/n Tewa ypoka Bceero Konrpoassnse | IpaxTiriecxue i[syqennﬂ :)16[()1)31;0B3Te.]1b1-lble
padoThI padoThI pecypent
1 ITonsiTHE PaLIMOHAIBHOI O YU CIIA 1
’ ApudmeTnueckue 1elcTBUA C 1
paloOHaIbHBIMU YHCIAMU
3 ApudmeTnueckue 1ecTBUS C 1
paloHaTbHBIMU YHCTIAMH
4 ApudmeTnueckue 1elcTBUA C 1
paloHaIbHBIMU YHCIAMH
5 ApudmeTnueckue necTBUS C 1
panMoHaIbHBIMU YUCIAMU
5 ApudmeTtnueckue necTBUA C 1
paloHaIbHBIMU YHCIaAMH
7 CpaBHeHMe, ynopsii0uMBaHUE 1
palOHaIbHbIX YU CEll
3 CpaBHeHHe, yIOpsIOYUBaHUE 1
paloOHATbHBIX YHCEl
9 CpaBHeHHUE, ynopsi10uMBaHuE 1
paloHaIbHbBIX YK CEl
10 Crenenp ¢ HaTypaJbHBIM 1 bu6mmorexa [IOK
IIOKa3aTeseM https://m.edsoo.ru/7f4211de
11 CreneHs ¢ HaTypaJbHBIM 1 bubmmorexa [{OK

II0Ka3aTciacM

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



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382

12 CreneHp ¢ HaTypaJbHBIM bubmmorexa [{OK
MoKa3aTeyeM https://m.edsoo.ru/7f42154e
13 CrerieHb ¢ HaTypaJIbHBIM bu6morexa [IOK
ITOKa3aTeseM https://m.edsoo.ru/7f4218be
14 Crenenb ¢ HaTypaIbHBIM
MoKa3areseM
15 Pemenne ocCHOBHBIX 3a/1a4 Ha ApooOH,
IPOLEHTHI U3 PEAIbHON IPAKTUKH
16 Pemenne ocHOBHBIX 337124 Ha Ipo0H,
MPOLICHTHI U3 PEATbHON MPAKTUKHI
17 Pemnienne OCHOBHBIX 3a/1a4 Ha ApooH,
MPOLIEHTHI U3 PeabHOW MPAKTUKHU
18 KonrtpoabHast pa6otra Nel nmo Teme
"PannoHanbHble yncaa'
19 [Ipu3HaKky 1eTUMOCTH, pPa3JIOKEHHS
Ha MHOXKHMTENU HATypaJIbHbIX YUCET
20 [Tpu3HaKu 1eTUMOCTH, Pa3JIOKCHUS
Ha MHOXKHTEIT HATypaJIbHBIX YUCET
21 Peanpubie 3aBucumoctu. lpsamas u
oOpaTHas IPONOPLYOHAIBLHOCTU
99 Peanbnbie 3aBucumoctu. [lpsamas u
oOpaTHast IPOMOPLHOHAIEHOCTH
23 Peanwubie 3aBucumoctu. [Ipsimast u
oOpaTHast IPOIOPLIHOHAILHOCTH
24 Peanbnbie 3aBucumoctu. [Ipsmas u
oOpaTHast IPOMOPIMOHAEHOCTH
o5 KounrpoubHnast pabora Ne2 mo reme

"PanuoHaJbHBIE Yucja'



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

Bbub6morexa IIOK

26 b
YKBEHHRIC BRIpaieHitt https://m.edsoo.ru/7f41feec
97 [Tepemennsie. JlonmycTUMBIC 3HAYCHHUS
TIePEMEHHBIX
28 Dopmysl
29 Dopmybl
[IpeobpazoBanue OYKBEHHBIX
30 BBIPAKEHUMN, PACKPBITHE CKOOOK U bubmorexa [IOK
P > PACED https://m.edsoo.ru/7f41fafa
MIPUBENIEHUE MOJOOHBIX ClIATaeMbIX
[IpeoOpa3zoBanne OyKBEHHBIX
31 BBIPKEHUH, PACKPBITHE CKOOOK 1 bubmiorexa [JOK
P » PASED https://m.edsoo.ru/7f41fd70
MpUBEIeHUE MOJOOHBIX ClIaraeMbIX
[IpeoGpazoBanne OyKBEHHBIX
32 BBIPAXEHU, PaCKPbITHE CKOOOK U
MpUBEIEHUE MOJOOHBIX ClIaraeMbIX
[IpeoGpazoBanne OyKBEHHBIX
33 BBIPAXEHU, PaCKPbITHE CKOOOK U
MPHUBEICHUE MOJO0HBIX ClIaraeMbIX
34 CBolicTBa CTENEHU C HATYPAJIbHBIM bubmmorexa [IOK
IIOKa3aTeseM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATypaJbHBIM bu6motexa [IOK
MoKa3aTeneM https://m.edsoo.ru/7f42154e
KonTpoabnas padora Ne3 mo teme
36 CTeneHb ¢ HATYPAJbHBIM bubmiorexa LIOK
"yp https://m.edsoo.ru/7f4218be
nokasareJsjiem
bu6mmoreka [JOK
37 M
HOTOTLICHE! https://m.edsoo.ru/7f42276e
38 MHoro4JeHbl bu6moreka [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

https://m.edsoo.ru/7f422930

39 CnoxeHue, BBIYUTAHUE, YMHOXKEHUE Bbub6morexa IIOK
MHOTOWJIEHOB https://m.edsoo.ru/7f422af2
40 CnoxeHue, BBIMUTaHUE, YMHOXEHUE bu6morexa [IOK
MHOT'O4JIEHOB https://m.edsoo.ru/7f422cc8
a1 CrnoxeHue, BBIYUTAHUE, YMHOXKEHUE bubmmoreka [{OK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 Cnoxenue, BBIMUTAaHUE, YMHOKEHUE bu6moreka [IOK
MHOT'O4JIEHOB https://m.edsoo.ru/7f423182
43 DopMyIIbl COKPAIIEHHOTO bu6motexa [IOK
YMHOXXEHUS https://m.edso0.ru/7f42432a
44 @opMyIIbl COKPALIEHHOTO bu6mmoreka IIOK
YMHOXEHHS https://m.edsoo.ru/7f42464a
45 ®opMyIIbl COKPAIIEHHOTO bu6morexa [IOK
YMHOKEHHS https://m.edsoo.ru/7f424c12
46 DopMyJIbl COKPAILIEHHOTO bubmmorexa [{OK
YMHOXKEHUS https://m.edsoo.ru/7f424fd2
47 DopMyJbl COKPAIIEHHOTO bubmoreka [IOK
YMHOXKEHUS https://m.edso0.ru/7f4251d0
48 Pa3noxxenrne MHOrO4JICHOB Ha bu6moreka [IOK
MHOXHUTEN https://m.edsoo.ru/7f423312
49 PaznoxeHne MHOrO4JICHOB Ha bubmumoreka [IOK
MHOKUTEIN https://m.edsoo.ru/7f4237fe
50 PasnoxeHrne MHOrO4JICHOB Ha Bbu6morexa IIOK
MHOKUTENN https://m.edsoo.ru/7f4239de
51 Pa3noxxenne MHOro4JIEHOB Ha
MHOXXHUTEIN
52 KonTtpoabnas padora Ned mo teme



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

"Aaredpanyeckue BoipaxeHus'

YpaBHeHME, TpaBUIIa

53 npeodpa3oBaHus ypaBHEHUS,
PaBHOCUJIBHOCTh YPaBHEHUN
JIuHelHOe ypaBHEHUE C OTHON
o4 MIEPEMEHHON, peLICHUE JINHEUHBIX
YPaBHEHUI
JIuHeitHOe ypaBHEHUE C OJJHOU
55 NEepPEeMEHHOM, PEIICHHUE JINH CHHBIX bubmorexa [JOK
N https://m.edsoo.ru/7f420482
ypaBHEHUI
JIuneliHO€ ypaBHEHHE C OTHOU
56 [IEPEMEHHOM, pellleHue JIMHEHHBIX
YpPaBHEHHI
57 Pemenune 3amad ¢ moMOIIBIO bubmmoreka [IOK
YPaBHEHHI https://m.edsoo.ru/7f42064e
58 Pemenne 3aga4 ¢ moMoOIIbIO but6moreka [JOK
YpaBHEHUI https://m.edso0.ru/7f420806
59 Pemenne 3amad ¢ moMOIIBIO bu6moreka [JOK
YPaBHEHUI https://m.edsoo.ru/7f4209a0
60 KonTpoabHnas pabora NeS no teme bubmmoreka [{OK
"JIuneiinoe ypaBHeHue" https://m.edsoo.ru/7f420e6e
61 JluneliHoe ypaBHEHHE C ABYMS bubmmorexa [IOK
NIEPEMEHHBIMU U €ro rpaduk https://m.edso00.ru/7f427c32
62 JIuneliHO€ ypaBHEHUE C ABYMSI bubmmorexa [{OK
MIEPEMEHHBIMU U €ro rpauk https://m.edsoo.ru/7f427e8a
63 CucremMa qByX JIMHEWHBIX YpaBHEHUN bu6morexa [IOK
C IByMsI IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema qByX JUHEHHBIX YpaBHEHUH



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
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c

C ABYMA IEPEMCHHBIMHA

Cucrema ABYX JIMHEHHBIX ypaBHEHUN

65
C IByMS IEpeMEHHBIMU
66 Cucrema qByX JIMHEWHBIX YpaBHEHUN
C IByMs IEPEMEHHBIMU
67 Pemenue cuctem ypaBHEHHI Bu6mmorexa [IOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHeHUI bubamorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemrenue cuctem ypaBHeHUI bubamorexa LIOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHeHHI
71 Pemenue cucrem ypaBHeHUI
79 KonTtposabHast padora Ne6 mo Tteme bu6mmoreka [JOK
"JIuneiinble ypaBHeHnus'"' https://m.edso0.ru/7f421044
73 Koopannara Touku Ha mpsMoit Bu6mmorexa [IOK
https://m.edsoo.ru/7f41de76
bu6moteka [IOK
“ Hues0BEIe IpOMEKyTIH https://m.edsog (w7414
75 UYucioBbIe IPOMEKYTKH
76 Paccrosiue Mvemny z[vaMﬁ TOYKaMH
KOOPJMHATHON pSIMOM
77 PaccrosiHue Mmexay 1ByMs TOUKaMU
KOOPJAMHATHOM IPsIMOU
78 [IpsimoyrosibHas cucTeMa KOOpAUHAT bu6morexa [IOK
Ha TUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssmoyrosbHas cucTemMa KOOpAUHAT bu6mmotexa [IOK

Ha IIJI0OCKOCTHU

https://m.edsoo.ru/7f41e42a



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
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a

[Tpumeps! rpadukoB, 3aJaHHBIX

Bbu6morexa IIOK

80 dhopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpadukoB, 3aJaHHBIX bu6mmoreka [JOK
dhopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumepsr rpadukoB, 3aJaHHBIX
bopmynamMu
83 [Tpumeps! rpadukoB, 3a1aHHBIX
dhopmynamu
84 Urenue rpaukoB peaabHbIX bubmuotexa IIOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
85 KounTtpoJbHas padora Ne7 nmo teme
" Koopaunarsl u rpadpuxu "
bu6muoreka [IOK
86 Housrite gymkiuin https://m.edsog ru/7f41ef06
87 I'padpuk pynkuN
. . bu6morexa [IOK
88 CeoiicTsa dymiuii https://m.edso:)l. ru/7f41f078
. . bubmmoreka [JOK
59 CroffcTea pywiti https://m.edsog w741 L e
. bubmmorexa [IOK
%0 Juneitnas dyniuns https://m.edsolcf ru/7f427282
o bubmmorexa [IOK
o Jhaneiinas QysKipa https://m.edsolcf /7427412
92 [TocTpoenue rpaduka TMHEHHON bu6morexa [IOK
GbyHKIUN https://m.edsoo.ru/7f426d1e
93 [Toctpoenue rpauka TMHEHHOM
byHKIIUN
94 I'paduk dpyHkIMN y =|X|



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
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e

95 I'paduk pyHkum y =x| 1
96 KonTtposabnas padora Ne8 mo Teme 1 bubmmoreka [TOK
" @ynkuun" https://m.edsoo.ru/7f41f50a
IToBTOpEHHE OCHO o 5|
97 MG:CT (I))B I:<H cal; If;abclzan Oléf)?ﬂeiﬂe 1 bubmorexa LIOK
HU P ’ - https://m.edso0.ru/7f429c6¢
3HAaHUHN
HOBTOpCHI/Ie OCHOBHBIX HOHSITI/II7I nu
98 METOIOB Kypca 7 Kiacca, 00001eHne 1 Brbmorexa HOK
OB EYP > 00O https://m.edso00.ru/7f429f32
3HAHUMI
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
99 METOJIOB Kypca 7 kiacca, 00001eHue 1 bubmorexa OK
OBy ’ https://m.eds00.ru/7f42a0e0
3HAaHUHU
IToBTOpEHHE OCHOBHBIX MOHATHI U
100 METON0B Kypca 7 Kiacca, 00001eHue 1 Bubmorexa HOK
HU P ’ - https://m.edsoo.ru/7f42a27a
3HAaHUHN
101 HTorosasi koHTpoOJIbHasI paboTa 1
[ToBTOpEHNE OCHOBHBIX MOHSTHI U
102 METOIO0B Kypca 7 Kiaacca, 00001eHrne 1 Bubmiorexa ITOK
HU P ’ - https://m.edso0.ru/7f42a900
3HAaHUHU
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KUIIACC

KosauuyecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnsie | IIpakTnueckue
n/n Bcero u3yueHusi | oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchbl
1 KBaapaTHbIii KOpeHb U3 YKCIIa 1 bubmorexa [JOK
AP P hitps://m.eds00.ru/7f42d452
bu6moreka [IOK
2 [TonsiTE 00 MPPALIMOHATIEHOM YHCIIe 1
PPatt https://m.edsoo.ru/7f42eaaa
3 JlecsiTHaHBIC TTPUOITHKCHUS 1
HppaIOHATIFHBIX YUCEI
4 JlecsaTudaHble TPUOITHKEHUS 1
WppaoHaLHBIX YHCEeT
5 JlelicTBUTENBHBIC YUCTA
CpaBHeHHE JEHCTBUTENBHBIX YHCET
CpaBHeHHE JICHCTBUTEIBHBIX YHCEI
8 ApupmeTrnuecKuii KBapaTHBINA 1
KOpEHb
9 VYpaBHeHUE BUa X* = a 1
10 CaoiicTBa apuPMeTHUECKIX 1 bubmmorexa [IOK
KBa/IpaTHbIX KOpHEH https://m.edso0.ru/7f42d862
11 CBolicTBa apu(PMETHUCCKHX 1 bu6morexa [IOK
KBaJIpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
[IpeoOpa3zoBaHME YHCIOBBIX
12 BBIPAKEHUH, COlepKaIIIX 1 bubmiorexa LIOK
P > Conepratt https://m.edsoo.ru/7f42dd26
KBaJIpaTHbIE KOPHU
13 [IpeobpazoBaHue YUCIOBBIX 1 bu6moteka [IOK



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26

BBIPAXEHUM, COAEPKALUX
KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/7f42ded4

[IpeoOGpa3zoBaHME YNCTOBBIX

bub6moreka [JOK

14 BRIPANCHIH, COLCPAAIX https://m.edsoo.ru/7f42e0be
KBaJIpaTHbIC KOPHU

15 KonTpoabHas padora Nel no teme bubmoreka [IOK
«KBaapaTHbie KOpHI» https://m.edso0.ru/7f42e262

16 CrereHb ¢ ebIM IMOKa3aTeaeM Bubmmorexa [IOK

https://m.edsoo.ru/7f4354a4

CranpapTHas 3alIUCh YHCTIA.
Pa3mepsl 00bEKTOB OKpPYKAIOIIETr 0

17 Mupa (OT JIEMEHTAPHBIX YaCTHI] 10 bubmmorexa [{OK
KOCMHUYECKUX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIILHOCTH TIPOIIECCOB B
OKpYXarolleM MUupe

18 CBOIICTBA CTENEHU C LIEJIBIM bubmmorexa [{OK
roKa3aresieM https://m.edso00.ru/7f435648

19 CBoiICTBA CTEMEHU C 1EIIBIM bubmmoreka [IOK
MoKa3aTeseM https://m.edso0.ru/7f435648

20 CBolicTBa CTEIECHH C LIEJIBIM bubmmoreka [IOK
MOKa3aTenemM https://m.edso00.ru/7f435648

21 CBOICTBA CTENICHU C IEITLIM bu6mmoreka [JOK
IoKa3aTeseM https://m.edsoo.ru/7f43599a

29 KonTtpouabHnas padora Ne2 mo reme bu6mmoreka [TOK
«CTeneHs € LeJbIM MoKa3aTeJaeM» https://m.edso0.ru/7f435ed6

23 KBagpatHblil TpéxuiieH

24 KBanpatHblil Tpéxuiien

25 Pasnokenue KBaapaTHOro bu6moteka [IOK



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

TpEXUJIEHA HA MHOXKHUTEIN

https://m.edsoo.ru/7f42fd38

26 Paznoxxenue kBajpaTHOIO bu6morexa [IOK
TPEXWICHA HA MHOKHUTEIN https://m.edsoo.ru/7f42fd38
97 KontpoJabnasi pagora Ne3 mo bubmmorexa [{OK
TemaM "' KBagpaTHbiii TpexuJien" https://m.edsoo.ru/7f42ec80
but6moreka [JOK
28 Adrebpanrieckas Apode https://m.edsog ru/7f430382
Jonyctrumble 3HaUEHUS
29 MIePEMEHHBIX, BXO/ISIINX B
anreOpanvecKkue BbIpaXeHUS
JlormycTUMBbIe 3HaYEHUS
30 MepEMEHHBIX, BXOSIINX B
anre0panvecKue BhIpakK eHUS
31 OCHOBHOE CBOMCTBO Bbu6morexa IIOK
anredpandeckoit 1podu https://m.edsoo.ru/7f4308e6
. bu6mmoreka [JOK
32 Coxpatenie apoOeit https://m.edsog ru/7f430a8a
. bubmnoreka IJOK
33 Coxpamenne apooeit https://m.edsocI)l. ru/7f430f44
. but6mmoreka [JOK
34 Coxpauerne xpodeit https://m.edsog ru/7f430f44
35 CrnoxeHue, BBIUUTAHUE, YMHOXKEHHUE bu6moreka [JOK
U JICJICHU e aare0panvecKux apooei https://m.edsoo.ru/7f43128c
36 CnoxeHue, BBIYUTAHUE, YMHOXKEHUE Bbu6morexa IIOK
U JIeJIeHHe ajnredpanyeckux apooeit https://m.edsoo.ru/7f4315c0
37 CnoxeHue, BBIMUTaHUE, YMHOXEHUE bu6morexa [IOK
U JICJIeHU e alire0pandecKux Apooei https://m.edso00.ru/7f4318c2
38 CrnoxeHue, BBIYUTAHUE, YMHOXKEHUE bubmmoreka [{OK



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2

U JieJieHn e alre0pandecKkux apooeit

https://m.edsoo.ru/7f431a20

[IpeoOpa3zoBaHuEe BbIpAKCHHIA,

39 CoJIepIKaIInX alreOpanvecKue bubmmorexa [JOK
Aepratt P https://m.edsoo.ru/7f43259¢
npodu
IIpeobOpasoBanue AXKEHUH,
40 cop e nlc)a ;xzirezﬂznqef;; bubmrorexa [JOK
ACpa P https://m.edsoo.ru/7f432736
npobu
[IpeoOGpa3zoBaHuEe BHIpAKCHHIH,
41 CoJIeprKaIlnX ajireOpanvecKue bubmorexa HOK
Aeprratt P https://m.eds00.ru/7f432736
Ipoou
42 Kontpoabnasi padora Ned mo teme bubmorexa [IOK
"Aaredpanyeckas 1poon" https://m.edsoo.ru/7f431d36
bubmmoreka [IOK
43 K
BAIPATHOS ypasHeve https://m.edsoo.ru/7f42eela
44 HenonHoe kBaapaTtHOE ypaBHEHHE bubmiorexa [JOK
P P https://m.edsoo.ru/7f42eela
45 HemomHoe kBagpaTHOE ypaBHEHHUE bubmorexa HOK
AP P https://m.edsoo.ru/7f42eela
46 @opMyIia KOpHEH KBaJpaTHOIO bubmotexa IIOK
YPaBHEHHUS https://m.edsoo.ru/7f42f158
47 @®opMyiia KOpHEH KBaJpaTHOIO bubmoreka [TOK
yYpaBHEHUS https://m.edsoo.ru/7f42f3f6
48 ®dopmyJia KOpHEH KBaJApaTHOTO bubmmorexa [IOK
ypaBHEHUS https://m.edsoo.ru/7f42f5a4
Bbu6morexa IIOK
49 T B
eopema BreTa https://m.edso0.ru/7f42fef0
50 Teopema Bueta bubmmorexa [JOK

https://m.edsoo.ru/7f430076



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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51 Pemenue ypaBHeHMil, CBOAAIMXCS K bu6mmoreka [IOK
KBaJPaTHBIM https://m.edsoo.ru/7f43c542
59 Pemenue ypaBHeHuU#, CBOAAIINXCS K bu6mmoreka [JOK
KBaJIpaTHBIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimme 1poOHO- bu6moteka [IOK
paluuoOHAJIbHBIEC YPaBHEHUS https://m.edso0.ru/7f4328c6
54 [Ipocreiimue 1podHO- but6moreka [JOK
palMoOHaJIbHbIE YPaBHEHUS https://m.edsoo.ru/7f432b6e
55 Pemrenne TeKCTOBEIX 3a7a4 C bu6moreka [IOK
IIOMOIIBIO KBA/IPAaTHBIX YPaBHEHUI https://m.edsoo.ru/7f42f75¢c
56 Penienre TeKCTOBBIX 3a7a4 C bubmumoreka [IOK
TOMOIIBIO KBaJAPATHBIX YPABHEHUI https://m.edso0.ru/7f42{816
57 KonTpoabHas padora Ne 5 no teme bubmmorexa [{OK
"KBagpaTHble ypaBHeHus'" https://m.edso00.ru/7f4301f2
JIluneliHOe ypaBHEHUE C ABYMS
58 MepeMeHHBIMHU, ero rpaduk,
MIPUMEPHI PEIICHUs] YPaBHEHUN B
LETBIX YHCIIaX
JIuHeitHOe ypaBHEHUE C IByMS
59 IIEpEMEHHBIMHU, €ro rpauk,
MIPUMEPHI PEIICHUS YPaBHEHUH B
LIEJIBIX YHCIIaX
JIuHeitHOe ypaBHEHUE C IByMS
50 NepeMEeHHBIMH, €TI0 rpauk,
MIPUMEPBI PELIEHUS] YPaBHEHUI B
LEBIX YHCIIaX
61 Pemenue cucrem AByX TUHEHHBIX

ypaBHeHI/Iﬁ C ABYM: IICPEM CHHBIMU



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

62

Pemenue cucrem AByX JTMHEHHBIX
YPaBHEHHUM C IByMs [1I€PEMEHHBIMU

63

Pemenue cucrem AByX JTMHEHHBIX
YPaBHEHHI C JBYMs [1I€PEMEHHBIMU

64

IIpumepsl perieHus: CUCTEM
HEJIMHEHHBIX YPAaBHEHUM C IBYMs
IIepEMEHHBIMU

65

[Ipumepsl perieHus cucrem
HEITMHEHWHBIX YPABHEHHH C JBYMS
nepeMeHHbIMU

66

I'padmueckas nuTepnperanus
ypaBHEHUS C IByMSs [IEPEMEHHBIMU U
CHCTEM JIMHEWHBIX YPAaBHEHHI C
JBYMsI IEPEMEHHBIMU

Bbu6morexa IIOK
https://m.edso0.ru/7f43d6d6

67

I'padmaeckas uHTEpIpETAIUSI
ypaBHEHMS C IByMs [IEPEMEHHBIMU U
CHCTEM JIMHEWHBIX YPAaBHEHUM C
JBYMsI TEpEMEHHBIMU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

68

Pentenne TexcTOBEIX 33124 C
IIOMOILBIO CUCTEM YPaBHEHUU

69

Pemenune TeKCTOBBIX 3aJa4 C
IIOMOIIBKO CUCTEM ypaBHeHI/Iﬁ

70

KonTposabHnas padora Ne 6 mo Teme
«CucremMbl ypaBHeHUID)

71

LII/IC.]IOB]':IC HepaBCHCTBa U Uux
CBOICTBa

72

UucnoBbie HEPABEHCTBA U UX
CBOICTBA



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

73

HepaBeHcTBO ¢ 01HOM epeMeHHON

72 Jlunelinple HEpPaBEHCTBA C OJTHOM bu6morexa [IOK
MIEPEMEHHON U UX PEIICHUE https://m.edso0.ru/7f42c692
JIuHeliHble HEPABEHCTBA C OJTHOM bubmmorexa [{OK

75 .

IIEPEMEHHON U UX PEIICHUE https://m.edso0.ru/7f42c840

76 JInneliHble HEPABEHCTBA C OJHOU
MepEMEHHON U UX pelIeHue

77 CucreMbl TMHEHHBIX HEPABEHCTB C bubmmorexa [IOK
OJIHOM MEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f42cb88

78 Cucrembl TMHEHHBIX HEPABEHCTB C bu6motexa [IOK
OJIHOM MEPEMEHHOM U UX pelIeHue https://m.edsoo.ru/7f42cd2c

79 CucreMbl TMHEUHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX pEelLIECHNE
N300paxenne pemeHus TMHEHHOro

80 HEPaBEHCTBA U UX CUCTEM Ha bubmiorexa [JOK

P . . https://m.edsoo.ru/7f42c9e4
YUCJIOBOM MPsIMOM
N3006paxenue pemieHus IMHEHHOTo
81 HEpaBEHCTBA U X CHCTEM Ha bubmorexa HOK
P . . https://m.edsoo.ru/7f42c9e4
YHUCIIOBOM MPAMOI
Kontpoabnasi padora Ne 7 mo
82 TemaMm ""HepaBencrBa. CucremMsl
ypaBHeHui"
bu6moreka IIOK
83 [Tonsitne GyHkmm
by https://m.edso0.ru/7f433¢12

84 OO6nacTp onpeaenaeHus U MHOKECTBO bu6moreka [IOK
3HaueHUH QpyHKIUU https://m.edso0.ru/7f433d84

85 Crioco6s1 3a1anus QYHKIMMA

86 I'paduk dpyHKIIIN



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

CaoiicTBa QyHKIMH, UX

87
0TOOpakeHHEe Ha TpaduKe
88 UreHnne u mocTpoeHue rpagukoB
byHKIUH
89 [Tpumeps! rpaukoB GyHKIHUH,
OTPAKAIOIIUX PEATbHBIE MTPOIIECCHI
OyHKINHU, OMUCHIBAIOIIAE IPSIMYIO U
90 06YI;TIII{ 10 MIPOTIO I/I;I-IaJ'IBHI;Iey bubmorexa [JOK
PATHYIO TIPOTOpH hitps://m.eds00.ru/7f434bbc
3aBHUCUMOCTHU, UX Ipaduku
91 lMunep6oma
92 I'unep6oia
Bbu6morexa IIOK
93 r = x?
PadH yHicuiit y = X https://m.edsoo.ru/7f4343e2
bub6moreka [JOK
94 r = x?
PadHK yHiLiit y = X https://m.edso00.ru/7f434572
OyHkuu Y =X,y = X3, y= VX, y =
95 |x|}']r EQ)Hri/eCKoey emeHie ’ Brbmorexa LIOK
- TP . p . https://m.edso0.ru/7f434d38
ypaBHEHHH U CUCTEM YPaBHEHHIA
9% KonTpoabHnas padora Ne 8 mo Teme bubmoreka [IOK
«DyHKIW) https://m.edsoo.ru/7f434eb4
[ToBTOpEHHE OCHOBHBIX IOHSITUN U
97 METOJIOB KypCOB 7 U 8 KJIacCOB bubmorexa [JOK
P . ’ https://m.edsoo.ru/7f4371aa
00001IeHnEe 3HAaHUHT
IToBTOpEHHE OCHOBHBIX OHSITUHI U
98 METOJI0B KypCOB 7 U 8 KJIaCCOB bubmiorexa [JOK
FLOB KYP . ’ https://m.edso0.ru/7f43736¢
00001IIeHIE 3HAHUIA
99 [ToBTOpEHNE OCHOBHBIX MOHSATHI U bubmmorexa [JOK

METOJI0B KypcoB 7 U § KJIacCOB,

https://m.edsoo.ru/7f437510



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4
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000011eHE 3HAHU

IToBTOpEHHE OCHOBHBIX MOHATHHI U

bubmmoreka [IOK
100 MCETOAOB IKypeos 7VH 8 Kmaccos, 1 https://m.eds00.ru/7f4376b4
0000111eH1E 3HAHUHT
bu6moreka [JOK
101 1
Wroroas koHTpO.ILHAs padoTa https://m.edsoo.ru/7f436b88
IToBTOpEHME OCHOBHBIX MOHSTHI 1
102 METOJIOB KYPCOB 7 U & Ki1accoB 1 Brbmorexa HOK
AOB KYPEOB 7T : https://m.eds00.ru/7f437858
000011IeHYE 3HAHU
OBUIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME



https://m.edsoo.ru/7f4376b4
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

1. MakapsrueB FO.H., Munarok H.I' u np., Anre6pa 7ki1.

2. Makapsriues FO.H., Munmrok H.I' u ap., Anre6pa 8k

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

JI.W. 3BaHnY U Ap., IUTAKTUUECKUI MaTepra

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

HTTPS://WWW.YAKLASS.RU/P/ALGEBRA/8-KLASS

HTTPS://INTERNETUROK.RU/LESSON/MATEMATIKA/6-KLASS

HTTPS://RESH.EDU.RU/

HTTPS://SKYSMART.RU/ARTICLES/MATHEMATIC

HTTPS://INFOUROK.RU

HTTPS://INFOUROK.RU
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