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HOACHUTEJBHAS 3AIIMCKA

Anrebpa sABIsSETCS OJHUM U3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHa 00€CIeYMBAET U3YUYCHHUE APYTUX TUCHUIUINH, KaK €CTeCTBEHHO-
HAy4yHOro, TaK M TyMaHUTAapHOIO IIMKJIOB, €€ OCBOEHHE HEOOXOIUMO IS
NPOJOJDKEHUsT 00pa30BaHus U B MTOBCEIHEBHOM KHU3HU. PazButne y oOydaromuxcs
HAy4YHBIX TPEACTABICHUH O TMPOUCXOKACHUM U CYIIHOCTH alreOpandecKux
abcTpakimii, cnocode OTpaKeHUs MaTEMaTHYECKON HAyKOM SIBJICHUM U MPOIIECCOB
B MpUpPOAE U OOIIECTBE, POJIM MATEMaTHYECKOro MOJAEIUPOBAaHUS B HAy4YHOM
NO3HAHUM U B PAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PCHHUS
¥ Ka4eCTB MBINUICHHSI, HEOOXOMUMBIX JJIs afaNnTalud B COBPEMEHHOM HU(POBOM
obmrectBe. M3ydenue anreOpbl oOecriedyuBaeT pa3BUTHE YMEHHUS HaOJIOJATh,
CpPaBHMBATh, HAXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JCHCTBHSI M BBIBOAHI,
dbopmynupoBath yTBepxkaeHus. OcBoeHue Kypca airedpbl 00eCleuynBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUsI O0YYalolUXCsi: OHM MCHOJB3YIOT JIEIYKTUBHBIE U
MHIYKTUBHBIE PacCyXKIeHUs, 0000IIEHIEe U KOHKPETU3alNui0, a0CTparupoBaHue u
anajorutro. OOyueHuwe  anreOpe  mpeanosaraeT  3HAYUTEIbHBIA  00BEM
CaMOCTOSITENTLHOW  JIEATEHPHOCTH OOYyYaIOUINXCs, MOITOMY CaMOCTOSITEIbHOE
pellieHue 3aj1a4 ABJSETCs peanu3aleil 1esTeIbHOCTHOIO IPUHIIKIIA 00 yU€eHusl.

B crpykrype mporpammbl ydueOHOro Kypca «Aniredpa» sl OCHOBHOI'O
o0rmiero oOpa3oBaHUs OCHOBHOE MECTO 3aHHMAIOT CO/AEPKATETbHO-METOANYECKHE
nvuHuA: «Yucna U BEIYHCICHUS Y, «ANreOpandeckue BRIpaKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkiuu». Kaxpas u3 3THX coaep)KaTelbHO-METOJUUYECKUX
JUHUNA pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOJIECUCTBYS C
IPYTUMHU €ro JuHUsAMU. B Xxonme wu3ydeHuss ydyeOHOro Kypca oOydyaromumcs
NPUXOAMUTCS JIOTUYECKU PacCy’KJIaTh, HUCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHbBIN
A3bIK. B CBsi3M ¢ 3TUM B mporpaMMmy y4eOHOro Kypca «Anredpa» BKIIOUYEHBI
HEKOTOPbIE OCHOBBI JIOTHKH, NPEICTaBICHHbIE BO BCEX OCHOBHBIX pa3ienax
MaTeMaTH4YECKOro 00pa3oBaHUsl U CIOCOOCTBYIOIINE OBJIAJACHUIO O0YYaIOIIUMUCS
OCHOB  YHHMBEpCAJIBHOIO MareMmartuueckoro s3bika. ConepkaTelbHOW U
CTPYKTYPHOUM OCOOEHHOCTBIO y4eOHOTO Kypca «Anredpa» sBISETCS €ro
VUHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne muHMM «UuWcia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JaNbHEHIIEero U3y4yeHus MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYaIOIIUXCS
JIOTMYECKOT0 MBIIIIECHUS, (OPMHUPOBAHUIO YMEHUS MOJIb30BATHCS AITOPUTMaMHU, a
TaKXKe MPHOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX JIJISl TOBCEIHEBHON
®KU3HU. PazBUTHE MOHATHUS O YKCJIE Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs
CBS3aHO C pAlMOHAJIBHBIMM M HPPALMOHAIBHBIMU 4YHCIaMH, (OPMHUPOBAHUEM



NPEACTABICHUNA O JCHCTBUTEIBHOM YHUCIE. 3aBEPUICHUE OCBOEHUSA YHMCIOBOM
JIMHUHU OTHECEHO K CpeiHeMYy 00111eMy 00pa30BaHHUIO.

Coneprkanue qByX anreOpandecKux JIMHUNA — «AJreOpandecKue BhIPAKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (DOPMUPOBAHUIO Yy OOYHAOUTUXCS
MaTeMaTHYEeCKOro anmapara, HEOOXOJMMOTro [JIsi pelIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX TMPEIMETOB U IPAKTUKO-OPHUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOT'O 001mIero oOpa3oBaHusi y4eOHBIM MaTepuang TPYNIUPYETCS BOKPYT
palMOHANIbHBIX BhIpOKEHUH. AnreOpa JeMOHCTPUPYET 3HAUEHUE MAaTeMAaTUKU Kak
SI3bIKa JUIS TIOCTPOEHUS MaTEeMaTHYEeCKUX MOJeled, OMUCaHHS IPOIECCOB H
SABJICHUM peampHOro Mupa. B 3amaum oOydeHust anreOpe BXOJAT TaKkxKe
JanbHEHIee pa3BUTHE aNTOPUTMUYECKOTO MBINUIEHUS, HEOOXOJIUMOTO, B
YaCTHOCTH, JJIsI OCBOCHHMS Kypca HWH(GOPMATUKH, W OBJIaJICHUE HaBBIKAMU
JNENYKTUBHBIX paccyxjeHuid. [Ipeobpa3oBaHre CUMBOIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUsI, CIOCOOHOCTEN K MaTeMaTHYE€CKOMY TBOPUECTBY.

Coneprxanve (pyHKITMOHATHHO-TPA(PUIECKON JIMHUK HAIEICHO Ha TOIyYeHUE
Oo0y4YaromMMHUCs 3HaHUU O (DYHKIMSAX KaK Ba)KHEHIeW MaTeMaTHU4ecKOM MOJENu
JUTSL OIIMCaHUSl ¥ UCCIIE0BAHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBJIEHUN B MPUPOJIE
u obOmectBe. M3yyeHue marepuana CrnocoOCTBYET Pa3BUTHIO y OOYYarOIIUXCS
YMEHHUS UCIOJIb30BaTh PA3IMYHbIE BHIPA3UTEIBHBIE CPEACTBA S3bIKA MATEMATUKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Trpaduueckrue, BHOCUT BKJIaJ B (OpMHUpOBaHUE
NPE/ICTaBIIEHUN O POJIM MATEMATHKU B PA3BUTUH [IUBUWIM3ALUU U KYJIbTYPHI.

CornacHo yueOHOMy IIaHy B 7-9 Kiaccax wu3ydaercs Y4YeOHBIH Kypc
«Aunredpa», KOTOpPHIA BKIIOYAET CIEAYIOIINE OCHOBHBIE pa3/ieNbl COACPKAHMUS:
«Yucna u BBIUHCICHUS», «ANreOpanyeckue BBIPAKCHUS», «YpaBHEHUS U
HEPABEHCTBa», «DYHKIIUN.

Ha usydenune yuebnoro kypca «Anredpa» orBoautcs 306 acoB: B 7 Kiacce
— 102 ygaca (3 gaca B Hemento), B 8 kiacce — 102 gaca (3 vaca B Hemento), B 9
kiacce — 102 yaca (3 gaca B HefIeINIO).



COAEPKAHUE OBYUYEHUA
7 KIIACC

Yucsa 1 BBIYMCICHUSA

JlpoOu OOBIKHOBEHHBIE W JIECSATUYHBIC, TIEPEXOJ]l OT OJHON (POpMBI 3arnucu
npobeit k apyroi. IloHATHe palMoOHaJbHOTO 4YHCJa, 3aluCh, CpPaBHEHUE,
yIOPSJOYMBAHUE  PAIMOHAIBHBIX  4Yucel. ApudMerndeckwe JeHCTBUS C
palMoOHAIBLHBIMM YKClIaMu. PenieHne 3aay U3 peajibHOM MPAKTUKKA HA 4acTH, Ha
JIPOOH.

CreneHb C HaTypaJibHBIM T[IOKa3aTeNeM: OmpeleleHue, npeodpa3oBaHue
BBIpaKEHUN Ha OCHOBE OMPEENICHHUS, 3aMUCh OONbIIKX yncel. [IpoleHTsl, 3anuch
MPOILICHTOB B BHUJE APOOU U JpoOU B BHUJE MPOIEHTOB. Tpu OCHOBHBIC 3aJjauu Ha
MPOLIEHTHI, PEHICHUE 3a7a4 U3 PEaIbHON IPAKTUKHU.

[IpumeHeHne TPU3HAKOB  JIEIUMOCTH, DPA3JIOKEHUE HA  MHOXKUTEIH
HaTypaJIbHbBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4YuCjle TpsMas ©  oOpaTHas
IIPONOPLIMOHATIBHOCTH.

AnreOpanyeckue BbIpPasKeHUSs

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAKEHUS C IEPpEMEHHOMN. JlomycTUMBIE
3HAYEHUS NepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEXAY BETMUMHAMU B BUJIE
dbopmyinbl. Beraucnenus mo gpopmynam. [IpeodpasoBanue OYKBEHHBIX BBIPAKEHHI,
TOXXJIECTBEHHO paBHBIE BbIPAXEHHUS, IMpaBUjia MpeoOpa3oBaHUSI CYMM U
IPOU3BEICHU N, TPaBUJIa PACKPBITUS CKOOOK U MPUBEIEHUS MOJOOHBIX CllaraeMbIX.

CBoIICTBa CTENEHU C HATYPAJIBHBIM MOKA3aTEIIEM.

OnHowieHsl U MHOrowieHbl. CreneHb MHOTouieHa. CloKeHUe, BBIYMTAaHUE,
YMHOXXE€HUE MHOTOWIECHOB. @OpMyJbl COKPAIIEHHOTO YMHOXKEHUS: KBagpaT
CyMMbl M KBajpar paszHocth. Dopmysia pa3HOCTH KBaJparToB. PasznoxeHue
MHOT'OYJIEHOB Ha MHOKUTEJIH.

YpaBHeHHUs] U HEPABEHCTBA

VYpaBHeHHEe, KOpEHb YpaBHEHUS, MpaBuUjia MPeoOpa3OBaHMs ypaBHEHUS,
PaBHOCUJIBHOCTb YPABHEHUU.

JIuHerHOE ypaBHEHUE C OJHOM MEPEMEHHOM, YHUCJIO KOPHEW JIMHEHMHOIrO
YpaBHEHHUSI, pEUICHHUE JIMHEWHBIX ypaBHEHUU. CocTaBiI€HUE YpPABHEHHU MO
YCJIOBHIO 3a7jauu. Pelienne TeKCTOBBIX 3a/1a4 ¢ IOMOILIBIO YPAaBHEHH.

JIuneliHOe ypaBHEHHE C JIByMs IepeMeHHbIMU U ero rpaduk. Cuctema aByX
JIMHEWHBIX YpaBHEHUW C ABYMsI NEPEMEHHbIMU. PelieHue cuctem ypaBHEHUM
CIIocOOOM TOACTaHOBKHU. [IpuMepbl pereHusi TEKCTOBBIX 3a7ad C IOMOIIBIO
CUCTEM YpaBHEHUM.

DOyHKIUU



Koopaunarta Touku Ha npsimoid. YucioBble TpoMexXyTkU. Paccrosinue Mexmay
JIBYMSI TOUKaMH KOOPAMHATHOU MPSMOH.

[IpssmoyronbHasi cuctema koopauHat, ocu OX u Oy. AGcuucca U opJuHaTa
TOYKHM Ha KOOPJAMHATHOM 1uiockocTu. [IpumMepsl rpadukoB, 3agaHHbIX (HOpMyIaMu.
Urenne rpadukoB peanbHbIXx 3aBUcuMocTei. Ilonarue ¢ynxkuuu. I[padux
¢dbynkiuu. CoiictBa pynkumii. Jluneninas gyukius, e€ rpaduk. ['padux GyHkmm
y = |X|. I'padmueckoe pemieHne JHMHEHHBIX ypaBHEHUH M CHCTEM JIMHEWHBIX
YPaBHEHH.



8 KUIACC

Yucaa v BEIYMCICHUS

KBagparuelii kopeHb u3 uucia. [loHsATHe 00 UWppalMOHAIBHOM YHCIIE.
JlecsaTuyHble NPUONMKEHUS UPPaLlMOHANIbHBIX uncen. CBONCTBA apupMeTHUECKUX
KBa/IPATHBIX KOPHEN U MX NMPUMEHEHHE K MPeoOpa30BaHUI0 YHCIIOBBIX BBIPAXKEHUN
Y BBIYUCIIEHUSAM. J|€CTBUTEIbHBIE YUCIIA.

Crenens ¢ uenpIM noKaszaTeneM U e€ ceorictBa. CTaHaapTHAs 3alKCh YUCIA.

Auredpanveckue BbIPaKeHUsI

KBagparneii  TpéxwieH, pa3lIO)K€HUE KBaJpaTHOrO TpEXWIEHAa Ha
MHOXUTENH.

AnreOpaudeckass aApoOb. OCHOBHOE CBOKMCTBO anreOpamveckoil JpoOwu.
CnoxxeHue, BbIYMTAHHE, YMHOXXEHME, JeJICHHE airedpandeckux JpoOeH.
PannonanbHble BBIpaXXEHUS U UX TpeoOpa3oBaHue.

YpaBHeHUs] M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysia KOpHEW KBaJpaTHOrO YypaBHEHHS.
Teopema Buera. Penienue ypaBHEHHU, CBOIASAIINUXCS K JIMHEMHBIM U KBaJPATHBIM.
[Ipocreiiiine ApoOHO-palMOHAIbBHBIE YPaBHEHUS.

I'padmyeckas uHTEpnpeTanys ypaBHEHUN C IByMSI IEPEMEHHBIMH U CHCTEM
JVUHEWHBIX ypaBHEHUW C JBYMs I€epeMEHHbIMH. lIpumepnl pemeHus cucreM
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a71a4 alredpandeckium CrocoOoM.

YHuciioBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OJTHON MEPEMEHHOM.
PaBHOCMIIBHOCTE HEpaBEHCTB. JIMHEVWHBIE HEPABEHCTBA C OJHOW IEPEMEHHOMU.
Cucrembl JINHENHBIX HEPABEHCTB C OJHOM MTEPEMEHHOM.

DOyHKINHA

[Tonstue ¢ynkuu. OOMacTh ONpEAeNeHUs U MHOXKECTBO 3HAYCHUU
¢ynxuuu. CriocoObl 3ajaHust (QyHKIIHIA.

I'padpux dbysaxkmun. Utenwe coiicTB (yHKmmm mo e€ rpaduxy. [Ipumeps
rpa@uKoB QYyHKIHA, OTPAXKAIOIIUX PeaIbHbIE IPOLIECCHI.

OYHKIMY, OIUCHIBAIOIIME TPSIMYI0 M OOpaTHYK MpPONOPLHOHAIbHBIE
3aBHCHMOCTH, HX rpadukn. Oyrkiun y = X2, ¥ = X3, y = VX, y=|x|. ['paduuaeckoe
pEllIEHUE YPAaBHEHUN U CUCTEM YPABHECHUN.



9 KVIIACC

Yucaa v BEIYMCICHUS

PanonanpHbie 4mciia, uppalioHaIbHBIC YHCIIa, KOHEYHbIE U OECKOHEUHBIE
JeCATUYHbIE ApoOu. MHOXKECTBO JEUCTBUTENBHBIX YUCEN, EHCTBUTEIbHbBIC YHCIIA
KaKk OECKOHEYHbIE JECATHYHBIE JpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHUE
MEXIYy MHOKECTBOM JEHCTBUTENBHBIX YACET U KOOPAUHATHOMN NPSIMOM.

CpaBHEHHME JIEWCTBUTENBHBIX 4HCEN, apUPMETHYECKUE JIEUCTBHUS C
JEUCTBUTEIIbHBIMUA YHUCIIAMU.

Pa3mepbl 0OBEKTOB OKPYXAIOLIET0 MHPA, JJIUTEIBHOCTh MPOLIECCOB B
OKPY’KaroIIEM MHUpE.

[MpubnmxEHHOE 3HaUCHHUE BEIMYUHBI, TOYHOCTh NpuOImxeHus. OKpyrieHue
yucen. [Ipuknaka u OLeHKa pe3yabTaToB BEIYMCICHUM.

YpaBHeHUs] U HEPABEHCTBA

JluneriHOE ypaBHEHME. PenmeHne ypaBHEHUN, CBOIAIIUXCS K JIMHEUHBIM.

KBanparnoe ypaBHeHue. Penienue ypaBHEHUH, CBOASIIMXCA K KBaJIpPaTHBIM.
bukBanparnoe ypaBHeHue. [Ipumepsl pelieHus: ypaBHEHUN TPETbEW M YETBEPTOU
CTEIEHEN pa3JIOKEHUEM HAa MHOXKHUTEIU.

Pemenue npoOHO-palioHaIbHBIX YpaBHEHM. PerieHne TEKCTOBBIX 3ajaad
anreOpandecKuM METOIOM.

VYpaBHeHHEe ¢ JBYMs MEpPEeMEHHBIMU U €ro Trpaduk. PemieHue cucrem aByX
JIMHEWHBIX YPaBHEHUM C IBYMs IIEPEMEHHBIMU. PelieHne CUCTEM IBYX ypaBHEHUM,
OJTHO W3 KOTOPHIX JIMHEHHOe, a Jpyroe — BTOpoi creneHu. ['paduueckas
VWHTEPIPETALHS] CUCTEMbl YPABHEHUH C IByMSI IIEPEMEHHBIMM.

Peliienne TEKCTOBBIX 3a/1a4 alNreOpandyecKuM CIIoco00M.

UucnoBble HEPABEHCTBA U UX CBOICTBA.

Pemienvne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem
JMHEHWHBIX HEPAaBEHCTB C OJHOW IIepeMeHHOW. KBagpaTHele HEpaBEHCTBA.
I'paduueckass wuHTEpHperanyisi HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMS
NIEPEMEHHBIMH.

DOyHKUNHA

KBagpatuunas ¢ynkuusa, e€ rpaduk u cBoiictBa. [lapaGona, KoopauHATHI
BEPIIMHBI TapadoJibl, OCb CUMMETPHUH MapadoJIbl.

Ipaduku Gyuxmmit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = [X| , n ux
CBOWCTBA.

YucJi0BbIE MOCIEA0BATEIbHOCTH U MIPOrPeCcCUm

[loHATHE 4YHCIIOBOM MOCIENOBATEIBHOCTH. 3aJaHHUE MOCIEI0BATEIBHOCTH
peKyppeHTHO# dhopmMynoi u popmyIoit N-ro dieHa.



Apudmernyeckass U reoMmerpuyeckas mnporpeccud. Popmyibl N-ro 4ieHa
apu(PpMETHIECKON ¥ TeOMETPHIECKON MPOTPECCUIl, CYMMBI TIEPBBIX N YJICHOB.

N3o00paxkeHne YiIeHOB apuU(PMETHUYECKOM M T€OMETPUYECKOM Mporpeccuit
TOYKaMHM HAa KOOPJAWHATHOW IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnoxHBIE IPOLIEHTHI.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBbI
YUYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpamMMbl y4eOHOro Kypca
«Anredpay» XapaKTepu3yrTCs:

1) matpuoTHYecKoe BOCIMTAHHE:

IPOSBIICHHEM MHTEpeca K NPOLUIOMY M  HACTOSIIEMY POCCHICKOM
MaTEMaTUKH, LEHHOCTHBIM OTHOUIEHWEM K  JIOCTH)KEHHMSIM  POCCUHCKHX
MAaT€MATUKOB M POCCUMCKOW MAaTeMaTUYECKOW IIKOJIbI, K HMCIOJIb30BAaHUIO JTHUX
JOCTHKEHUM B JIPYTUX HayKaxX W MPUKIAJAHBIX cepax;

2) rpaxIaHCKoOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEN I'pa)kIaHWHA U pealn3ali ero
OpaB, MPEACTAaBIECHUEM O MaTEeMAaTHYECKUX OCHOBax (YHKLIHOHUPOBAHUS
pPa3IMYHBIX CTPYKTYp, SIBIEHUH, MPOLEAYp IpakaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K OOCYXKJIEHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KEHHII HAayKH, OCO3HAHMEM Ba)KHOCTH
MOpPaJIbHO-3TUYECKUX MPUHIUMIIOB B AESITEIBHOCTU YUEHOTO;

3) TpyaoBOE BOCIMTAHHUE:

YCTAHOBKOM Ha AaKTHBHOE YYacTHE€ B pEUICHUM IPAKTUYECKUX 3a/1ad
MaTEMaTUYECKON HANpPaBJIEHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYECKOIrO
o0pa30oBaHUs Ha MPOTSHKEHMHM BCEH KM3HM Il yCHEIHOM NpodeccHOHaTbHOM
JESITENbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOpPOM U
OCTPOEHUEM MHAMBUIYaJIbHON TPAeKTOpUU 00pa30BaHUs U KU3HEHHBIX IUJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTEIH;

4) 3cTeTMYeCKOE BOCTIMTAHME:

CHOCOOHOCTBIO K OMOLMOHAJIBHOMY M 3CTETHUYECKOMY BOCIPHUSATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJlad, pEIICHUH, PacCyKIEHUH, YMEHHUIO BUIETbH
MaTEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTalMell B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
NpeCTaBlIeHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI UEIOBEKa, MPUPOABI U
o0miecTBa, TMOHUMAaHUEM MAaTEMAaTHUYECKOM HAyKW Kak cQepbl 4YeaoBeYecKOi
NEeSATENbHOCTH, ATANOB €€ Pa3BUTUS W 3HAYUMOCTH JJI PA3BUTHS IUBUIIM3ALIUY,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTH4YeCKOM KYJIbTYpOH KakK CpEACTBOM
NO3HAHUS MHpA, OBJIAJEHUEM IPOCTEUINMMU HaBBIKAMHU MCCIIE0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTtanue, GopmMHpoOBaHUE KYJIbLTYPbl 310POBbS U
IMOLUMOHAJIBHOIO 0JIArONOJIY YU

FOTOBHOCTBIO MPUMEHATh MATEMAaTHYECKUE 3HAHWS B HHTEpPECax CBOETO
3J0POBbS,  BEACHUS  3J0pOBOro  oOpa3a KM3HU  (30pOBOE  MHUTAHMUE,
cOalaHCUPOBAHHBIM pPEXUM 3aHATUM M OTIbIXa, peryispHas ¢usndeckas
aKTUBHOCTbH), C(HOPMHUPOBAHHOCTHIO HaBBbIKA pPEQIIEKCHUU, TMPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAKOr'o JKE MpaBa JPYroro 4eIOBEKa,

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHMEHTAIIMEN HA MPUMEHEHNE MaTEeMAaTUYECKUX 3HAHWUM ISl pEelIeHus 3aaa4
B 00JIACTH COXPAHHOCTH OKPYXKAIoIIeH Cpenbl, IUIaHUPOBAHUS TOCTYIKOB U
OIICHKH WX BO3MOXHBIX MOCJEICTBUN ISl OKPYXKAIOIIEH CPEIbl, OCO3HAHUEM
J100aJIbHOTO XapakTepa SKOJOTMYECKHUX MPOOJIeM U MyTEeH UX pelieHus;

8) ajanranusa K M3MEHAKINMMCSH YCJIOBHAM COLUAIBHON U NMPHPOAHOM
cpenbl:

FOTOBHOCTBIO K JECHUCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, IOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUYECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHUE YYUTHCS Yy JPYTrux JIOJIeH, MpUoOpeTaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIUN U3 OIbITA IPYTHX;

HEOOXOAUMOCThIO B (DOPMUPOBAHMU HOBBIX 3HAHHUM, B TOM YHCIIE
dbopMyIUpoOBaTh UJEH, MOHATHS, TUTIOTE3bl 00 0OBEKTAX U SBJICHUSIX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JeMUIIMTBI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEM, TNIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIlMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTHUPOBATH
NpUHUMAEeMbIC pelleHnus W JAeHCTBUS, (OpMYJIHUPOBATH U OIEHWBATh PHUCKU U
MOCJICICTBUSA, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI
Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE YUeOHbIE 1efiCTBUA

basoBble jlornyecKue 1efcTBUA:

* BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKUM MaTEMaTHYECKUX
OOBEKTOB, TOHATHI, OTHOLIEHUH MEXIy TMOHATHIMH, (OPMYIUPOBATH
ONpEACIICHUs]  IOHSATUM, YCTAHABIMBATh CYIIECTBEHHBIA  NPHU3HAK
KJaccu(uKanuy, OCHOBaHUA i OOOOIIEHHWS W CpPaBHEHUS, KPUTEPHUU
IPOBOIMMOI0 aHAIN3a;

e BOCIIPUHUMATh,  (OpPMYyJIHpPOBaTh M  MPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTpPULATENbHBIC, €IWHHYHBIEC, YACTHbIE W OOLIME,
YCIIOBHBIE;



e BBISIBJIATH MaTeMaTHYECKHe 3aKOHOMEPHOCTH, B3aMMOCBSI3U u
npoTtuBopeursi B (akTax, JaHHBIX, HAOIIOJEHUSX U YTBEPKICHUSX,
npeayiaratb ~ KpUTEpUM IS BBIABICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYHNIA;

e ICJIaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEIYKTHUBHBIX H
MHJIYKTHUBHBIX YMO3aKJIOUECHUH, yMO3aKJIFOUEHUH 10 aHAJIOTHH;

e pa30upaTh JOKA3aTEIHCTBA MATEMATHUYECKUX YTBEPKIACHUHN (MpSAMbIE U OT
IPOTHUBHOI0), MPOBOJUTH CAMOCTOATEIBHO HECJIOXKHBIE OKA3aTeIbCTBA
MaTeMaTH4eCcKuX (DaKTOB, BBICTpAWBATh AapPTyMEHTAIIMIO, IPUBOIUTH
MIPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh CMOCO0 pelieHus y4eOHOW 3amauu (CpaBHHMBATh HECKOJIBKO
BApUAHTOB peEIICHUs, BBIOMpaTh Haubojgee NOAXOAAIUNA C Yy4E€TOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciiegoBarejbcKye 1eMCTBUSA:

* ICTI0JIb30BaTh BOIPOCHI KaK HUCCIEAOBATEILCKUNA MHCTPYMEHT MO3HAHUS,
(GbopMynIMpoBaTh BONPOCHI, (PUKCUPYIOLIME MPOTUBOPEUYUE, MpoOIeMy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

¢ IPOBOJIUTH IO CaMOCTOSITEIBHO COCTaBJIEHHOMY IUIAHY HECJIOKHBIN
HKCIIEPUMEHT,  HEOOJIbIIOE  HMCCIEAOBAHME 1O  YCTaHOBJICHHIO
O0COOEHHOCTEM MaTEeMaTUYECKOro OO0BEKTa, 3aBHUCHUMOCTEH OOBEKTOB
MEXTy cOOOM;

e CAMOCTOSITENBHO (HOPMYIUPOBATH O0OOIIEHUS M BBIBOJBI MO PE3ybTaTaMm
MPOBENEHHOIO HAOJIOJEHUs, WCCIEIOBAHMS, OLIEHHUBATH JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJbTAaTOB, BEIBOJIOB U 0000IIECHHIA;

e IPOrHO3UPOBAaTh BO3MOYKHOE pAa3BUTHE INIPOILIECCA, A TAKXKE BBIJBUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHUSIX.

Pabora ¢ nagopmanueii:

 BBISIBJISITH  HEJIOCTATOYHOCTh M M30BITOUHOCTh HMHGOPMAIMH, JaHHBIX,
HEOOXOJUMBIX JJIsI PELICHUS 33]1a4u;

e BEIOWpATh, AaHAJIU3UPOBATh, CHUCTEMATU3UPOBaTh W HHTEPIPETUPOBATH
uH(GOpPMAIUIO Pa3TUYHBIX BUAOB U (POPM MPEICTABICHHUS;

e BBIOMpaTh (OpMy TIpeAcCTaBieHHS WHGOPMAIIMM U HWUIIOCTPUPOBATH
pemraeMpie 3a7addl CXeMaMu, JuarpaMMaMd, HWHOW Tpadukoil u ux
KOMOWHAILIUSIMU;

¢ OIICHUBATh HAA&KHOCTh HH(OpPMAIMU MO KPUTEPHUSM, NPEII0KEHHBIM
yUHUTETIEeM WIH CPOPMYIHUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHMKAaTHBHBIEC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHSA:



e BOCIIPUHUMATh U (POPMYJIIMPOBATH CYXKJIEHUS B COOTBETCTBUHU C YCIIOBUSIMHU
U UEeNsIMU OOIIEHUs, SICHO, TOYHO, I'PaMOTHO BBIPaXaTh CBOIO TOYKY
3pE€HHs] B YCTHBIX M MHUCbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS IO XOHIY
pelIeHHs 3aa4l, KOMMEHTHPOBATh MOJyYeHHBIN PE3YIIbTAT;

eB X07Ie 00CYX/I€HMsI 3a]1aBaTh BOMPOCHI MO CYLIECTBY OOCYK/1a€MON TEMBI,
poOJIeMbl, perraeMoi 3a1a4u, BEICKa3bIBaTh UJCH, HAIICIICHHBIE HA TIOUCK
pElIEHUsl, COINOCTaBIISATh CBOUM CYXKIEHUA C CYXICHUSMHU JPYTUX
YYaCTHUKOB JHaora, OOHapy»uBaTh PAa3IMuM€ U CXOJCTBO IMO3UIIMMI, B
KOPPEKTHOU popme hopMyIHpOBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;

e IPEJICTABJIATH PE3YJbTAThl PEIICHUS 3a/1a4U, IKCIIEPUMEHTA, UCCIIEIOBAHMS,
MPOEKTa, CAMOCTOSTENBHO BHIOMPATh (POpMAT BBICTYIUICHUS C Y4ETOM
3aJlay Ipe3eHTalMi 1 OCOOEHHOCTEN ayAUTOPHY;

e IOHMMAaTh U MCHOJIb30BATh MPEUMYIIECTBA KOMAHAHON U WHIUBUAYAIBHOU
paboThI U PEIICHUHN YIEOHBIX MAaTEMaTUYECKUX 3a]1aY;

e IPUHUMAThH 1I€Jb COBMECTHOM NESATENIbHOCTH, MIAHUPOBATH OPraHU3AIUIO
COBMECTHOM pabOThl, pacnpeneisitb BHIBI pabdoT, J0rOBapUBAThCA,
00CYXJ1aTh MPOLECC U Pe3yJbTaT padOThl, 0000IIaTh MHEHHSI HECKOJIbKHUX
JIIOJICH;

e y4acTBOBaTh B TIPYNIOBBIX (opmax paboTsl (0OCyxkAeHus, OOMEH
MHEHUSIMU, MO3TOBBIE IITYPMbl W JIPYTHUE€), BBINOJHATH CBOK YacTh
paboThI U KOOPJAUHUPOBATH CBOU JEHUCTBUS C IPYTUMU YWICHAMH KOMaH/IbI,
OLICHUBATh KAa4€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPHUTEPHUSM,
c(OpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJIEHCTBHS.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:

e CAMOCTOSITEIbHO COCTABJISITh IUIAH, AJITOPUTM pEIIeHUs 3afadyu (WIA €ro
4acTh), BHIOMpaATh COCO0 perieHuss ¢ y4€TOM HUMEIONIHUXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBaTh U KOPPEKTHUPOBATh
BapUAHTHI PEIICHUN ¢ YIETOM HOBOM MH(MOpMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBI HHTEJJICKT:

e BJIAJIETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI IPOLIECCa U pe3ybTara
pELIEHUsI MATEMATUYECKOM 3a]1a4u;

e IPEJIBUAETh TPYAHOCTH, KOTOPHIE MOT'YT BOSHUKHYTH MPU PELICHUU 3aJa4H,
BHOCUTHh KOPPEKTHUBHI B JIEATEIIbHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB,
HaWJIEHHBIX OIMIUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBHUE PE3YNIbTATA JACSITEIBHOCTH MOCTABICHHOW LEIU U
YCIIOBUSIM, OOBSICHSATH MPUYUHBI JTOCTHKCHUS WIM HEIOCTHKEHUS 1EJH,
HAXOJUTh OMHUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

IHHPEAMETHBIE PE3YJIBTATDBI



K konmy oOyuenuss B 7 kJacce OOYyYarOIIMIICS TOMYYHUT CIEAYIOIINE
peIMETHbIE PE3yJIbTaThI:

Yucaa v BbIYMCICHUS

BbimonHsaTh, coderas yCTHble U NUCbMEHHbIE NPUEMBI, apUPMETHUECKUE
JEICTBUS C PallMOHAJIbHBIMHU YHUCIAMU.

Haxonute 3Ha4YeHWs YUCIOBBIX BBIPAKEHUM, MPUMEHATH pPa3HOOOpa3HbIE
CIOCOOBI U MPUEMBI BHIYUCIICHHUS 3HAYEHHUM JPOOHBIX BBIPAXKEHUH, COIEpKAIIUX
OOBIKHOBEHHBIE U JIECATUUHBIE TPOOH.

[lepexonuTe OT OgHOM (DOPMBI 3aMUCH YUCEN K ApYrod (mpeoOpa3oBBIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH B OCCKOHEUHYIO JACCATUYHYIO IPOOH ).

CpaBHHBATh M YIOPSI0YMBATH PALMOHAIBHBIE YHACIA.

OKpyrisaTe yucna.

BBINOAHATS NPUKHUIIKY U OLEHKY PE3YJIbTaTa BHIYMCICHUM, OLIEHKY 3HaUYCHUM
YUCJIOBBIX BBIPAXKECHUI. BBIMOIHATH AEHCTBHUS CO CTENEHSMH C HATypaJbHBIMU
NOKa3aTEISIMHU.

[IpuMeHsATh  NpPU3HAKU  JETUMOCTH,  pA3JIOKEHHE Ha  MHOXKUTEIU
HATypalbHBIX YUCEIL.

PemaTtp npakTUKO-OPHMEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIIECHUEM
BEJIUYMH, MPOINOPLUUOHAIBHOCTBIO BEJIWYMH, MPOLUEHTAMHU, HWHTEPIPETUPOBATH
pe3ynbTaThl pelIeHUs 3a7a4 ¢ YYETOM OTpaHUYEeHHi, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX 0ObEKTOB.

AnredOpanyeckue BbIPasKeHUS

Hcnonb3oBaTh anreOpandecKyr0 TEPMHUHOJIOTHIO M CUMBOJIMKY, IPUMEHSIThH
e€ B Ipolecce OCBOEHUs y4eOHOro MaTepurarna.

Haxonute 3HaueHUs: OYKBEHHBIX BBIPRKEHHM NpPH 3alaHHBIX 3HAYEHUSX
EPEMEHHBIX.

Bremonusate  mpeoOpa3oBaHHsl  LIETIOTO  BBIPXKEHUS B MHOTOWIEH
IPUBEACHUEM MOJOOHBIX CJIAra€MbIX, PACKPHITHEM CKOOOK.

BbINONHAT yMHOKEHHE OJHOWIEHA HAa MHOTOYWIEH W MHOrOWIeHa Ha
MHOT'O4JIEH, IPUMEHATH (DOPMYIIbI KBaJpaTa CyMMbI M KBaJpaTa pa3HOCTH.

OcCyllecTBIATh PA3TOKEHUE MHOTOWICHOB HA MHOMKUTEIU C IOMOIIBIO
BbIHECEHUS 3a CKOOKM OOLIEro MHOXMUTENS, TPYNINUPOBKH  ClAaraeMblX,
npuMeHeHUs1 (OpMYJIT COKPAIIEHHOTO YMHOKEHUS.

[IpumensaTs npeoOpa3zoBaHUsl MHOTOUYICHOB ISl PELICHUS Pa3IMYHBIX 3324
U3 MaT€MAaTHUKH, CMEXHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Wcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTEISIMU IS
npeoOpa3oBaHus BBIPAKCHHIM.

YpaBHeHHs] U HEPABEHCTBA



Pemars nuHElHBIE YpaBHEHMsI C OJHOM NEPEMEHHOM, IPUMEHSAS MpaBUia
nepexo/ia OT UCXOJHOrO YPaBHEHUS! K PaBHOCUIBHOMY emy. IIpoBepsTh, sBisgeTcs
JIX YUCJIO0 KOPHEM YPaBHEHMUS.

[IpumensaTh rpaduueckre METO bl IPU PELICHUH JIMHEUHBIX YPaBHEHUI U HX
CUCTEM.

[TogOupaTes mnpuMepsl Map 4YKCEN, SBISIIONIMXCS PEIICHHEM JIUHEHHOTO
YPaBHEHUS C ABYMs IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JHUHEWHOIO YpaBHEHUS C
JBYMsI TEPEMEHHBIMHU, TOJB3YSICh TrpadUKoM, MNPUBOAUTH NPUMEPHI PEIICHUS
YpaBHEHHSI.

Pemate cucremsl 1BYX JIMHEMHBIX YPABHEHHUU C JBYMs IEPEMEHHBIMU, B TOM
quciie rpapuuecku.

CocraBnsaTe M pemiaTh JIMHEMHOE YPaBHEHHE WM CUCTEMY JIMHEHHBIX
YPaBHEHH TI0 YCIOBHIO 3aJayd, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4M MTOJyYEHHbIN PE3yJIbTaT.

DyHKUNHA

N300paxxkath Ha KOOPAMHATHOW MPSMOM TOYKH, COOTBETCTBYIOLIUE 33/IaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3alIMCHIBATH YUCIIOBBIEC IIPOMEKYTKHU Ha
anreOpanyecKoM si3bIKe.

OTmeyaTh B KOOPJAMHATHOW TUIOCKOCTH TOYKHM IO 33JIlaHHBIM KOOpJIMHATaM,
CTpouTh rpaduku TUHEHHBIX GyHKUIMNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh € TOMOIIBIO (YHKIMIA W3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMM: CKOpPOCTb, BPEMS, PACCTOSHME, IIEHA, KOJIMYECTBO, CTOMMOCTSD,
IPOU3BOAUTEIBLHOCTD, BpeMsi, 00bEM padOTHI.

Haxonute 3HaueHne QyHKIMM MO 3HAUYECHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii cocod MpEeACTaBICHHS U aHanIM3a WH(OpMAaIUy,
U3BJICKATh U HHTEPIPETUPOBATH MHPOPMAIIHIO U3 TPAPUKOB PEaThbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xoHiy obyuenus B 8 KJjacce o0Oy4arouuics TMOMYYUT ClEAYIOLINE
MIPEAMETHBIE PE3YIIbTATHI:

Yucaa 1 BIYMCICHUSA

Hcnonp30BaTh HaudajdbHBIE MPEACTABICHHUS O MHOXECTBE JIEMCTBUTEIBHBIX
YuCell JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIUMCICHUHN, N300paxaTh NEUCTBUTEIIbHbBIC
4yyCila TOYKaMU Ha KOOPAUHATHOMN MIPSIMOM.

[IpumensTy TOHSATHE apU(METHUYECKOrO0 KBAJIpaTHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHHU, UCIOJIb3Ysl MPU HEOOXOAMMOCTU KAJIbKYJATOP, BBIMOJHITH
npeoOpa3oBaHusl BBIPAKEHUHN, COJIEpP)KAIIUX KBAJApPAaTHbIE KOPHHU, HCIOIb3Ys
CBOWCTBA KOPHEMN.



Hcnonw3oBaTh 3amucu OONBIIMX M MajbIX YHCET C MOMOIIBIO JECATHUYHBIX
npo0eii u creneneit yucia 10.

AuredpanvecKkue BbIPaKeHUs!

[IpyuMeHsAT, TMOHSTHE CTENEHUW C IEJIbIM T0Ka3aTeleM, BBINOIHATH
npeoOpa3oBaHus BRIPAKECHUH, COJIEPKAITUX CTEMEHU C LIETbIM MTOKa3aTeIeM.

BhITIONHATE TOXECTBEHHBIE MPE0oOpa30BaHUs PANMOHAIBHBIX BBIPAKECHUI
Ha OCHOBE IPaBWJI ICUCTBUI HaJl MHOTOWICHAMH U aJIreOpandecKuMM IPOOSIMH.

PacknanpiBaTh KBaipaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumensTh MpeoOpa3oBaHMs BRIPAKCHUM IS PEIICHUS Pa3IMYHbIX 3a7a4 U3
MaTEMATHKH, CMEXKHBIX TPEAMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHHs] 1 HEPABEHCTBA

Peiathy nuHEWHBbIE, KBaJIpaTHbIE ypaBHEHUS U pallMOHAJbHBIC YpaBHEHUS,
CBOZSIIMECS K HUM, CUCTEMBI IByX YPAaBHEHU C IByMsI IEPEMEHHBIMH.

[IpoBOAUTH MpoCTENINE UCCIEIOBAHUS YPABHEHUN M CUCTEM ypaBHEHUH, B
TOM YHUCJIE ¢ IPUMEHEHUEM TpadUuecKuX MpeCTaBlIeHn (yCTaHABINBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUM PEMICHHUS, €CIIM MUMEET, TO CKOIbKO, U
nmpouee).

[TepexomuTh OT ciioBecHON (HOPMYIUPOBKU 3adauud K e€ anredpanydeckon
MOJEIM C TIOMOLIBIKD COCTABJICHUSI YPAaBHEHUSI WM CHUCTEMBl YPaBHEHUI,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN pe3ybTarT.

[IprMeHsATh CBOMCTBAa YKCIIOBBIX HEPABEHCTB ISl CpPAaBHEHUS, OLICHKH,
pelaTh JMHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOW U UX CHUCTEMBI, JaBaTh
rpadMyecKyr0 WUTIOCTPALIMI0 MHOXKECTBA pEIIEHUN HEPaBEHCTBA, CHUCTEMBbI
HEpPABEHCTB.

DOyHKIUU

[TornmaTe U HUCMONB30BaTh (PYHKITMOHAIBLHBIE TIOHATUS U S3BIK (TEPMHHBI,
CUMBOJIMYECKUE 00O03HAYCHMsI), ONMPEACSISITh 3HAUCHHE (YHKIHMHA TIO0 3HAYCHUIO
aprymeHTa, orpeienaTh CBOMCTBA PYHKIUU 1O €€ rpaduKy.

Ctpoutsb rpaduku deMeHTapHbIX QYHKIWNA BUIA:

y = kiX, y = X2, y = X3,y = [X|, Y = VX, OIHCBIBATH CBOWCTBA YHCIOBON
byHKIIMN TI0 €€ TpaduKy.

K xoniy oOyuenus B 9 kJjacce o0Oyyarouuics TMOMYYUT ClEAYIOLINE
IIPEAMETHBIE PE3YJIbTATHI:

Yucsa v BIYUCTCHUS

CpaBHUBATH U YIOPSJOUYMBATH pallUOHATIbHBIC U UPPAIlMOHATBHBIE YHCIIA.

Breinmonuate apudmerudeckue JEHCTBUS € pallMOHAIBHBIMU  UHCIIAMH,
coueTrass YCTHbIE U TIUCbMEHHBIE TMPUEMBI, BBINIOJHATH BBIYUCIEHUA C
UPPALMOHAIBHBIMU YUCIIAMHU.



Haxomuth 3HaueHUs CTENEHEW C LENbIMU IIOKa3aTelssMA W KOPHEM,
BBIUNCIIATh 3HAYEHHUS] YUCIIOBBIX BBIPAKECHUM.

OKpyrJisiTh  I€UCTBUTEIBHBIE 4YHWCJIA, BBINOJIHATH MPUKUAKY pe3yJbTara
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMN.

YpaBHeHUs] U HEPABEHCTBA

Pemate nMHENHBIE W KBaJpaTHBIC YPAaBHEHWs, YPABHEHUS, CBOISILIMECS K
HUM, TIPOCTEHUTIIHIE TPOOHO-PAIIMOHATFHBIC YPaBHEHUS.

Pemate cuctembl OBYX JIMHEHHBIX YPAaBHEHHU C ABYMsI MEPEMEHHBIMU H
CHUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISICTCS JIMHEHHBIM.

PemaTte TekcToBBIE 3amauM  anreOpavueckuM CrocoOOM C  MTOMOIIBIO
COCTaBJIEHUS YPABHEHUS WA CUCTEMBI JIByX YPABHEHUM C ABYMs IEPEMEHHBIMH.

[IpoBoauTh NpocTENIIne UCCIIEA0BAHU YPABHEHUM U CUCTEM YPaBHEHUH, B
TOM YHUCJE C MIPUMEHEHUEM rpaduuecKuX MpecTaBieHuid (yCTaHaBlIMBaTh, UMEET
JY ypaBHEHUE WIM CUCTEMA YPABHEHUW PELICHHUs, €CJIIM MUMEET, TO CKOJBKO, U
nmpoyee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBAJpaTHbICE HEPABEHCTBA, HM300pa)kaTh
pelLICHUE HEPABEHCTB HA YUCJIOBOW NPSIMOMW, 3alMCBHIBATh PELICHUE C MOMOILBIO
CHMBOIJIOB.

Pemate  cHcTEMBI  JIMHEWHBIX  HEPABEHCTB, CHCTEMBI  HEPABEHCTB,
BKJIIOYAIOIIME KBAJApAaTHOE HEPABEHCTBO, H300pa)kaTh pEIICHHE CUCTEMBbI
HEPABEHCTB Ha YMCIIOBOM NPSIMOM, 3alUCBIBATH PEIIEHUE C IIOMOILBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NPU PELIEHUH PA3JIWYHBIX 3a7a4.

DOyHKIUHA

Pacno3naBath (yHKIIMM H3y4eHHBIX BHJAOB. [loKa3pIBaThb CXeMaTHYECKU

pacIoioKeHNe Ha KOOPAMHATHOW TIOCKOCTH TpadukoB GyHKIUi Buaa: y = kX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT
3HaYeHUH K03(h(PHUIIMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHI.

Crpouth u m300pakaTh CXeMaTHYECKH TpaduKH KBAAPATUIHBIX (DYHKITHH,
OINKCHIBATH CBOMCTBA KBAJIPATUUHBIX (YHKIUHI MO UX Tpadukam.

Pacnio3sHaBaTh KBazpaTHuHy0 (QYHKLUIO 110 (OopMyJie, IPUBOJUTH IPUMEPHI
KBaJIpaTUYHBIX (YHKIMH U3 peanbHOM KU3HU, (PU3UKHU, TEOMETPUHU.

Yuc10BbIe MOC/Ie0BATEIbHOCTH M IPOrPeCcCUH

Pacnio3HaBaTh apu@METHUECKYI0O M TEOMETPHUYECKYI0 NPOrPECCHM IpHU
pa3HbIX crioco0ax 3adaHusl.

BbINONHATE  BBIUMCIACHHMS C HUCHOJb30BaHUEM (oOpMyl N-ro  4ieHa
apu(MeTHYECKON U TEOMETPUYECKOM MPOrpecCcruid, CyMMBbI TIEPBBIX N YJICHOB.

N300paxxarb uYjeHbl IOCIENOBATEIbHOCTH TOYKAMU HA KOOPJAMHATHOMN
IUIOCKOCTH.



Pemrate 3amaun, CBs3aHHBIC C YHCIOBBIMHU ITOCJICHOBATEIBHOCTSIMH, B TOM
YyuCie 3aJa4d U3 peabHOMN KM3HM (C HCIOIb30BaHUEM KaJIBKYJIATOPA, MU(PPOBBIX
TEXHOJIOTHI).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KUIIACC

HaumeHoBaHMe pa3/ie/ioB U TeM

KoanuyecTBo 4acos

DJIeKTpPOHHBIE (LU (PPOBBIE)

Ne n/m KonTtpoabHsbie
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoThI
1 Yucna u BelUUCIICHUS. PalinoHaibHbIe 16 1 bubmmotexa [JOK
yucia https://m.eds00.ru/7f415b90
bu6nmmoreka [IOK
2 Anrebpanyeckue BbIPAXKEHUS 39 1 httos://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
3 YPaBHCHHA 1 HCPABEHCTBA 18 . https://m.edso0.ru/7f415b90
bu6nuoreka [IOK
4 Koopuraret u rpaguin. Oyniuun 23 ! https://m.edsoo.ru/7f415b90
bu6nmuoreka [IOK
I1 1
> OBTOPCHHE i 0000wIeHHE 6 https://m.eds00.ru/7415b90
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 5



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

HaumeHoBaHue pa3iesioB U TeM

KoanuyecTBo 4acos

DJIeKTPOHHBIE (HU(pPOBHIE)

Ne ni/m KonTtpoabHbie
NMPOrpamMMmbl Bcero o0pa3oBaTebHbIE PeCypChl
padoThI
bu6nmmoreka [IOK
1 Uucna u Beruucienus. KajpatHeie KOpHA 15 1 httos://m.edsoo.ru/7f417af8
5 Uucna u Beranciiens. CTeneHb ¢ eNIbIM 7 1 bubmuotexa [IOK
[I0Ka3aTeJeM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKeHHs. 19 1 bubnmoreka [JOK
Anrebpanyeckasi 1po0b https://m.edsoo.ru/7f417af8
4 YpaBHeHus u HepaBeHCTBA. KBaipaTHbie 15 1 bubnnoreka [IOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
5 AnreOpanuecKue BbIPaXKEHHUS. 5 bubnnoreka [IOK
KBanpartHbiii TpEXuiieH https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CUCTEMBI 10 bubnunoreka [JOK
yYpaBHEHUHI https://m.edsoo.ru/7f417af8
bu6nuorexa [IOK
7 YpaBHeHus u HepaBeHCTBa. HepaBeHCTBa 12 1 htts://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
8 DyHicumn. OCHOBHbIE IOKATHA 6 https://m.edsoo0.ru/7f417af8
bubmuorexa [IOK
9 ) 4 10 1
yHKUH. HHCIOBBIE GyHKUHH https://m.edsoo.ru/7f417af8
bu6nmmoreka [IOK
10 Horoperne i obobmenne 0 1 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7
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9 KJIACC

HaumeHoBaHMe pa3iesioB U TeM

KoanuyecTBo 4acos

DJIeKTpoHHbIe (LU (pPOBbHIE)

Ne ni/m KonTpoabHbie
NMPOrpamMmblI Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI
1 Uucna u Beruucienus. JleficTBUTENbHbIE 9 bubnmoreka [JOK
qucia https://m.edso0.ru/7f419d08
bubmuorexa [IOK
2 Dy 15 1 https://m.eds00.ru/7f419d08
3 VYpaBHEHUs U HEPABEHCTBA. Y pPAaBHEHUS C 14 1 bubnmorexa [JOK
OJIHOM MIEPEMEHHOM https://m.edsoo.ru/7f419d08
4 VYpaBuenus u HepaBeHCTBa. CHCTEMBI 14 1 bubnnorexa [IOK
YpaBHEHUI https://m.edso0.ru/7f419d08
bubnuorexa [IOK
5 VYpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 15 1 htts://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
6 HucnoBble MOCIEA0BATEIBHOCTH 17 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpeHwue, 06001IeHNE, CHCTEMAaTH3aLUS 18 1 butmmoreka [JOK
3HAHUU https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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KAJIEHIAPHO-TEMATHYECKOE IIVTAHUPOBAHUE

7 KUIIACC

KoanuecTBo 4acoB

JIeKTPOHHbIE HU(POBbLIE

Ne ni/m Tema ypoka
Bceero o0pa3oBaTe/ibHbIE PeCYPChI

OOBIKHOBEHHBIE U IECSITUYHBIC IPOOH.

1 [lepexon ot ogHOM PopMBI 3anucu apodeit K 1
Apyroi

2 [ToHsITHE pAIIMOHAIEHOTO YUCIA 1

3 CpaBHeHME, YyIOPSAI0YMBAHUE 1
palMOHATBHBIX YHCEI

4 ApudmeTrueckue IeHCTBUS C 1
paroHaIbHBIMU YHUCIAMHU

5 ApudmeTrueckue eHCTBUS C 1
paluoOHATBHBIMH YUCIAMU

6 Pemienue 3aa4 U3 peaabHOM NMPAKTUKU Ha 1
4acTu, Ha IpoOu

7 [IponieHTHI. 3anKMCh MPOLIEHTOB B BUIE 1
JipoOu 1 ApoOU B BUJIE IPOLIEHTOB

8 Tpu OCHOBHBIX 3aJ]a4¥ HA MPOIEHTHI 1

9 Pemenue 3amay u3 peanbHON MPAKTHKU Ha 1
MIPOIICHTHI

10 [Tpu3Haku 1eIUMOCTH, Pa3I0KEHUS HA 1
MHO>KUTEJIH HATyPaTbHBIX YHCEI

11 Peanbnbie 3aBucumoctu. [Ipsamas u 1
oOpaTtHas MpONOPIHOHATBFHOCTH

12 Peanbnble 3aBucumoctu. Ilpsamas n 1




oOpaTHasi MPOMOPIHOHATBHOCTH

13 CTeneHb ¢ HaTypaJIbHBIM TOKa3aTeIeM bubmorera [JOK
P https://m.edso00.ru/7f421382
[TpeoOpa3zoBaHKe BBIpAXKEHUH, COIEPKAIINX
14 CTpel'IeHI:/I C HAT, aJ'IBI—II)bIM HOKaSaTeJIIe)M bubmorexa LOK
P ’ https://m.edsoo.ru/7f4211de
3anuck OOJBITUX YUCET
[IpeoOpa3oBanue BEIPAKEHHH, COIEPIKAIINX
15 CTpeHeHI:/I C HaT aJIbPII)bIM HOKaBaTeJISM bubmorexa LIOK
P ' https://m.edsoo.ru/7f4211de
3anuck OOJIBITUX YUCET
16 KoHnTtponbHas pabota Nel mo teme
"ParmonanpHbie ynca"
Onpenenenue anreOpanyeckoro
17 BBIpakeHHs. [lepeMeHHbBIe, JOMYCTUMBIC bubmorexa LIOK
p - eP > HOTY https://m.edsoo.ru/7f41feec
3HAUEHUS IEPEMEHHBIX
18 [IpeoOpazoBanme anredpandecKux
BBIPAKCHUN
19 [TpeobpazoBanue anredpandeckux
BBIpaKEHUM
20 DopmyIel
21 Berancnenus mo Gpopmynam
29 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnuorexa [IOK
MOKa3aTeyeM https://m.edsoo.ru/7f42154e
3 CBoIiCTBa CTENEHHU C HATYpPaTbHBIM bubmuoreka [IOK
MOKa3aTesieM https://m.edso00.ru/7f421382
24 CBolicTBa CTENIEHU C HATYPAJIbHBIM bubnnorexa [IOK
MoKa3aTelIeM https://m.edsoo.ru/7f4218be
25 CBolicTBa CTENEHU C HATYPAJIbHBIM

IIOKa3aTcjiIcM



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f4218be

[Tonsatue onnounena. CTaHaapTHBIN BUJT

26
OJTHOUJICHA
27 Cl10’)KeHHE ¥ BEIYMTaHHE OJHOWICHOB
28 CnoxxeHue ¥ BBIYUTAaHUE OJTHOUJICHOB
29 VYMHOXeHUE 0qHOWIEHOB. Bo3Benenue
OJIHOYJICHA B CTETICHB
30 YMHOXeHUE 0JIHOWICHOB. Bo3BegeHue
OJIHOUJIEHA B CTENIEHb
31 JlenmeHre oTHOUYICHA HA OJHOYWICH
39 [lonsitue muorowiena. CTaHAapTHBIN BUT bubnmnoreka [JOK
MHOTO4JIEHA https://m.edso00.ru/7f42276e
33 [lonstue MmHorowiena. CTaHAapTHBIN BUJ
MHOTOYJICHA
34 Clo)keHHe ¥ BEIYUTaHUE MHOTOUYJICHOB bubmmorexa LIOK
https://m.edso00.ru/7f422930
35 CnoxeHue ¥ BhIUMTaHUE MHOTOUYJIEHOB bubmmorexa [IOK
https://m.edsoo.ru/7f422af2
36 VYMHOXEHHE MHOTOYJICHA Ha OJHOWICH bubmorera [JOK
https://m.edsoo.ru/7f422cc8
37 YMHOXEHHE MHOTOWICHA Ha OJJHOYJICH brbamorexa [HOK
https://m.edsoo.ru/7f422fca
38 YMHOKEHHE MHOTOWICHAa Ha MHOTOUYJICH bubmorexa LIOK
https://m.edso0.ru/7f423182
39 YMHOXEHHE MHOTOYWICHA Ha MHOTOYICH
40 YMHOXEHHE MHOTOWICHA HA MHOTOWJICH
41 DopMyIIbl COKPALIEHHOTO YMHOXKCHUA bubnnorexa [IOK
KBaJIpaT CYMMBI U KBaJIpaT pa3HOCTH https://m.edso0.ru/7f42432a
42 DopMyIIbl COKPAILIEHHOTO YMHOXKEHHUS: bu6mmoteka [IOK



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

KBaJIpaT CYMMBI U KBaJIpaT pa3HOCTHU

https://m.edsoo.ru/7f42464a

43

DopmyJIbl COKPALIEHHOTO YMHOXKEHUS:
Pa3HOCTb KBaJPaTOB

bubmuorexa [IOK
https://m.edsoo.ru/7f424c12

44

DopMyIbl COKPAIEHHOTO YMHOKEHUS :
Pa3HOCTh KBaJAPaTOB

but6mmoreka [IOK
https://m.edsoo.ru/7f4251d0

45

DopMyJIbl COKPAILIEHHOTO YMHOXEHUS :
pa3HOCTh KyOOB M cyMMa KyOoB

46

DOopMYITBI COKPAIIEHHOTO YMHOXKEHHUS:
Pa3HOCTh KYOOB M CyMMa KyOOB

47

Pasnoxkenre MHOTOYWIEHOB HA MHOXKUTEINA
METOAOM BBIHECEHUS OOILIEr0 MHOMXKUTEIISA 34
CKOOKU

bu6mmoreka LIOK
https://m.edsoo.ru/7f423312

48

PasiioxeHre MHOTOWIEHOB Ha MHOKUTEIN
METOJOM BBIHECEHUS 00IIEr0 MHOKUATEIIS 3a
CKOOKM

bu6nmorexa LIOK
https://m.edsoo.ru/7f4237fe

49

Pa3noxeHne MHOro4JI€EHOB Ha MHOKUTEIIHN C
HOMOILBIO (OPMYIT COKPALLIEHHOTO
YMHO>KEHUS

bubmuorexa [IOK
https://m.edsoo.ru/7f4239de

50

PaznoxeHrne MHOTOWICHOB HA MHOKUTEIH C
MIOMOIIBIO (POPMYIT COKPAIIICHHOTO
YMHOKEHUS

o1

PaznoxeHne MHOTOUJICHa HA MHOXKUTEIH C
MTOMOIIBIO (POPMYIT COKPAIIIEHHOTO
YMHOKCHHUA

52

Pa3znoxxeHue MHOTOUYI€HAa HA MHOKUTEIU
METOJIOM TPYIITHUPOBKH

53

Pa3nosxeHne MHOro4JI€Ha HA MHOKUTEIIN
METOAOM I'PYIIIUPOBKH



https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

TO)K,I[CCTBa U TOXIACCTBCHHBIC

54
npeoOpa3oBaHUs
55 Konrponbnas padora Ne2 o reme
"AnreOpanyeckue BbIpaxeHus"
YpaBHeHUE, KOPEHb YPAaBHEHMUS, IPABUIIA
56 peoOpa3oBaHus ypaBHEHUS,
PaBHOCHIIBHOCTh YPaBHEHMM
57 JIuneliHOEe ypaBHEHHE C OHOU IIEPEMEHHOMN,
pelIeHue JIMHEMHBIX YPaBHEHUN
58 JIuneliHOe ypaBHEHHE C OHOU IIEPEMEHHOM, bubnmnoreka [JOK
pelIeHne TMHENHBIX YPaBHEHUIN https://m.edso0.ru/7f420482
59 JIuneliHOEe ypaBHEHHE C OAHOU IIEPEMEHHOMU,
pelIeHNEe JIMHEHHBIX YpaBHECHUN
50 Pemrenue 3aga4 ¢ moMOIIBIO TUHEHHBIX bubmuorexa [IOK
YpaBHEHUU https://m.edsoo.ru/7f42064e
61 Pemenue 3ana4 ¢ noMOIIBIO TMHEMHBIX bubmuorexa [JOK
YpaBHEHUH https://m.edso0.ru/7f420806
62 Pemienue 3aga4 ¢ mOMOIIBIO TUHEUHBIX bubmuorexa [IOK
ypaBHEHUH https://m.edsoo0.ru/7f4209a0
63 JInHeitHOEe ypaBHEHUE C IBYMsI bubmuoteka [IOK
[IEpEMEHHBIMU https://m.edso0.ru/7f427¢32
64 Cuctema ABYX JIMHEWHBIX YPABHEHHM C bubnuorexa [IOK
JIBYMsI IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
65 Pemenue cucreM ABYX JIMHEHHBIX
YPaBHEHUI METOJOM IIOACTAHOBKH
66 Pemienue cuctem AByX JTMHEMHBIX
YpaBHEHUN METOJIOM MOJACTAHOBKU
67 Pewenne cucrem IByX JIMHEHHBIX



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f42836c

ypaBHeHI/Iﬁ METOJ0OM IMOJCTaAaHOBKH

Pemenne cuctem ypaBHEHUH METOAOM bubnnoreka [JOK
68
anreOpanvdeckoro CI0KEeHHs https://m.edsoo.ru/7f4284de
Pewienue cucrem ypaBHEHUN METOAOM bubmuoteka [IOK
69
anreOpandecKoro CIOKEeHHUS https://m.edso0.ru/7f42865a
70 Pemenue 3amay ¢ TIOMOIIBIO CUCTEM bu6nunorexa LIOK
JIMHEUHBIX YpaBHECHUN https://m.edsoo.ru/7f4287d6
71 Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM
JIMHEWHBIX YpaBHCHUH
7 Pemenue 3a1a4 ¢ moMoIIbIO0 CUCTEM
JIMHEUHBIX YPaBHEHUHN
73 Konrtponsnas padora Ne3 o reme bubnnorexa [IOK
"JIuneiinpie ypaBHEHUS " https://m.edsoo.ru/7f421044
but6mmoreka [IOK
74 Koopaunara npsimas
pA P https://m.edso0.ru/7f41de76
75 Paccrosnne mexny 1ByMs TOUKaMU
KOOPZAMHATHOU MPAMOI
76 YucrioBble IPOMEKYTKH HA KOOPIUHATHON bubnmoreka [JOK
IpAMON https://m.edsoo.ru/7f41dff2
77 YuciioBble IPOMEKYTKH Ha KOOPIMHATHOU
IpsIMOI
Koopannarnas mockocts. KoopanHatel bubnmnoreka [JOK
78
TOYKH Ha IUNIOCKOCTH https://m.edsoo.ru/7f41el6e
Koopaunatnas mockocts. I[loctpoenue
79 TO‘II?I/I Ha MJIOCKOCTH M0 33, aHHZIPM bubamorera LOK
A https://m.edsoo.ru/7f41e42a
KOOpJMHATaM
80 [Tpumepsl rpaduKoB, 3aTaHHBIX

dopmymnamu. Urenue rpadukoB peasbHbBIX



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
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CUTYyallUl

[Ipumeps! rpadukoB, 3a1aHHBIX

81 dopmymnamu. Urenue rpadukoB peasbHbIX
CUTYyalun
82 ['pacduk nuHEHOTO ypaBHEHUI! ¢ IBYMS
IepeMEHHBIMH
I'paduueckuii MeTON pelIeHUs] CUCTEM JIBYX
83 JIMHEVHBIX YPAaBHEHUH C IByMs
HepeMEHHBIMU
84 [Tonsarue ¢pynkuu. CriocoObl 3aJaHus bubnmnoreka [JOK
byHKIIMN https://m.edsoo.ru/7f41ef06
85 I'paduk ¢pynkumu. CoiicTBa QyHKIIUH
86 I'padux Gpynkiuu. CoiicTBa pyHKIMH ﬁgfjg&f&i?g}; f41078
. bubnnorexa [IOK
87 Juneiinaz dynxup https://m.edsog ru/7f427282
88 [Toctpoenue rpaduka TUHEHHON (YHKITIT ngjggf;i?gﬁ f496d1e
89 [TocTpoenue rpaduka TuHEHHON QYHKIIUN
90 [octpoenne rpaduka TuHEHHOHN QyHKIMH
91 Jlunelinas QyHKus y=kx
Haumensbiuee 1 Haubosblee 3Ha4YeHNE
92 JUHCHHON (YHKIIMH HA 33IaHHOM
IPOMEKYTKE
03 B3aunmHoe pacnionosxenue rpaukoB
JUHENUHBIX QYyHKIHS
94 I'paduk pyHknmm y =[x|
95 I'padux pynkuum y =[x|



https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f426d1e

96 Kontponbnas pabora Ne4 o teme 1 bubnmoreka [JOK

"Koopaunats! u rpaduku. Oynkiun" https://m.edsoo.ru/7f41f50a
97 IloBTOpEHNE OCHOBHBIX ITOHATUN U METOA0B 1 bub6nmorexa [IOK

Kypca 7 kiacca, 00001IeHIe 3HAaHHA https://m.edso0.ru/7f429c6¢c
98 [loBTOpEHNE OCHOBHBIX MOHATUNA U METOJ0B 1 bubmmorexa [LIOK

Kypca 7 kitacca, 00001IeHre 3HaHUI https://m.edsoo.ru/7f429f32
99 IloBTOpEHNE OCHOBHBIX ITOHSATUN U METOA0B 1 bu6bnuorexa [IOK

Kypca 7 kiacca, 00001IeHIe 3HAaHHHA https://m.edsoo.ru/7f42a0e0
100 HroroBasi koHTpoIbHAs paboTa 1
101 [ToBTOpEHNE OCHOBHBIX MOHSITUIA U METOJI0B 1 bub6mmorexa [IOK

Kypca 7 kiacca, 00001eHIe 3HAHHIMA https://m.edsoo.ru/7f42a27a
102 IloBTOpEHNE OCHOBHBIX ITOHATUN U METOA0B 1 bubnnorexa [IOK

Kypca 7 ki1acca, 00001eHre 3HaHUI https://m.edsoo.ru/7f42a900
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8 KUIACC

KoanuyecTBo 4acoB

DJIeKTPOHHBIE M (]pOBLIE

Ne n/m Tema ypoka
Bcero o0pa3oBaTe/bHbIEe pecypchl
1 MHO0€eCTBO pallMOHAIBHBIX YUCEI 1
5 PammonansHbIE ynciia Kak OECKOHEYHBIE 1 bubnunorexa LIOK
JECSATUYHBIC IPOOHU https://m.edsoo.ru/7f42eaaa
3 KBazpaTHbIil KOPEHb U3 HEOTPULATEIBLHOTO 1 bu6muoteka [IOK
yucia https://m.edsoo.ru/7f42d452
4 HppanmronansHbie yncia 1
5 JlecaTndHble MPUOIMKESHUS 1
UppalMOHATIBHBIX YHCET
MHO0keCcTBO JeMCTBUTENBHBIX YHCET
CpaBHEHHE IEMCTBUTENBHBIX YACEI
8 CpaBHeHUE 1EUCTBUTENBHBIX YUCEI
9 ApudmeTnueckuit KBaapaTHBIN KOPEHb. 1
VYpaBHeHue Buga X* = a
10 CBoiicTBa apu(PMETHICCKUX KBAIPATHBIX 1 bubnmnoreka [JOK
KOpHEH https://m.eds00.ru/7f42d862
11 CoiicTBa apuMeTHUECKUX KBaIPATHBIX 1 bubanorexa [IOK
KOpHEeH https://m.edso00.ru/7f42d862
12 [Ipeobpa3oBaHue YHCIOBBIX BHIPAKEHUH, 1 bubnmnoreka [JOK
coziepKaluX KBapaTHbIE KOPHU https://m.edso0.ru/7f42dd26
13 [IpeoOpazoBaHue YNUCIOBBIX BBIPAKECHUH, 1 bubnuorexa [IOK
coAep KaliuX KBaJApaTHbIe KOPHU https://m.edsoo.ru/7f42ded4
14 OcB000Xk/IeHHE OT UPPALMOHATILHOCTHU B 1 bubnmnoreka [JOK

3HaMCHAaTCJIC

https://m.edsoo.ru/7f42e262



https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e262

KontponbHas pa6ota Nel o teme:

15 "KBagpaTHbIil KOPEHb U3 HEOTPHULIATEIBHOTO
gucia'
16 CreneHs ¢ IENBIM ITOKa3aTeIeM bubmuorexa [JOK
https://m.edsoo.ru/7f4354a4
17 CBolicTBa CTCIICHH C IICJIBIM IMOKa3aTeIeM bubmorera [JOK
https://m.edso00.ru/7f435648
18 [TpeoGpa3oBanue BBIpAKEHUH, COAECPIKALIUX bu6nuorexa [IOK
CTEIIEHB C LIEJIBLIM MOKa3aTeIeM https://m.edso00.ru/7f435648
19 [Ipeobpa3oBaHue BbIpaX)eHH, COIEepIKALIIX bubnuorexa [IOK
CTETEHb C LEJIBIM [T0KAa3aTeJIeM https://m.edsoo.ru/7f435648
CranpapTtHas 3anuch unciia. Pazmepst
00BEKTOB OKPYIKAOIIEro Mupa (Ot
20 BHCMCHTapHE;)}(])EaCTHI/-IIH bi (s} KOF:)ME/ILIE:CKI/IX bubnmorexa [JOK
https://m.edso00.ru/7f436098
00BEKTOR), ITUTEIIBHOCTD MTPOIIECCOB B
OKPY’KaIOIIeM MHUPE
CranpaprtHas 3anuch unciia. Pazmepsl
00BEKTOB OKPYKAOIIET0 MUpa (0T
21 3neMeHTapH§)}(I)i<1aCTIIl/IIu o KOI::ME/II{GCKI/IX Bubmorexa ITOK
https://m.edso0.ru/7f43599a
00BEKTOR), ITUTEIIBHOCTD MPOIIECCOB B
OKPY’KaOIIeM MUPE
2 Konrponsnas padora Ne2 o remam bubanorexa [IOK
"CTeneHsb ¢ [eJbIM noKa3zaTenem" https://m.edsoo.ru/7f42ec80
but6mmoreka [IOK
23 Anrebparieckas 1pode https://m.edso00.ru/7f430382
JlomycTHMBIE ¥ HEIOTTYCTUMbIC 3HAYCHUS
24 NEepEeMEHHBIX, BXOIALINX B alredpandeckue

BbIPAXXCHUA



https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382

YcioBust paBeHCTBa anredpanyeckoil 1podu

25
HYITIO
. . bubnmoreka [JOK
26 OcHOBHOE CBOMCTBO airedpanyeckoil 1podu httos://m.edsoo.ru/7f4308¢6
. bubnuorexa [IOK
21 Coxpaiierne anreOpaneckux Apodeit https://m.edsoo.ru/7f430a8a
. but6mmoreka [IOK
28 Coxparuenne anredparieckux Apodeii https://m.edsoo.ru/7f430a8a
29 [IpuBenenue anredpanyeckux Apoodeit k
o011eMy 3HaMEHAaTEI0
30 [TpuBenenue anredOpandeckux Apodet K
00111eMy 3HaMEHATEITI0
31 CrnosxeHue ¥ BBIYUTAHUE aIre0OpandecKux
npoOeli ¢ OIMHAKOBBIM 3HAMCHATEIIEM
39 CrnoxeHre ¥ BEIUMTaHHUE aJITeOpandecKix
Ipo0Oeii ¢ OTMHAKOBBIM 3HAMEHATEIIEM
33 CrnosxeHue U BRIYUTAHHUE aNre0pandecKux
npoOeli ¢ pa3HbIMU 3HAMEHATEIISIMHU
34 CrnoxeHre ¥ BRIYUTaHHE areOpandecKux
JIpo0eii ¢ pa3HBIMU 3HAMEHATEIISIMHU
35 CrnosxeHue ¥ BIYUTAHHUE aNre0pandecKux
IpoOeil ¢ pa3HbIMH 3HAMEHATEIISIMHU
YMHOXEHUE U JCTICHHE aIreOpandecKux
36 npobOeii. Bo3BeneHnue anredpandeckoi bubmmorexa [OK
https://m.edso0.ru/7f43128c
IpoOU B CTEIICHB
YMHOXEHUE U JIeJIeHHEe anre0panyecKux
37 npobOeii. Bo3Beaenue anredpandeckoi Bubmorexa ITOK

JpoOU B CTEIICHD

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



https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0

38 [Ipeobpa3oBaHue BbIpaXeHHH, CoIepKaIIIX bubnmoreka [JOK
anreOpandeckue 1podu https://m.edsoo.ru/7f43259¢c
39 [IpeoOpa3oBanue BBIpAKEHUH, COACPIKALIUX bub6nmorexa [IOK
anreOpanyeckue Jpodu https://m.edso00.ru/7f432736
40 IIpeoOpa3zoBaHKe BBIpAKEHUH, COIEPKAIINX bubnmoreka [JOK
anredpanyeckue apodu https://m.eds00.ru/7f432736
41 Konrponsnas padora Ne3 o reme bu6bnuorexa [IOK
"AnreOpanueckas 1poos" https://m.edso00.ru/7f431d36
42 KBagpatHoe ypaBHeHue. Buabl kBagpaTHbIX bubnuorexa [IOK
ypaBHEHUH https://m.edsoo.ru/7f42eela
43 Pemienue HeNoJIHBIX KBaAPATHBIX bubnnoreka [JOK
ypaBHEHUI https://m.edsoo.ru/7f42eela
44 Pelmienne HENMOMHBIX KBaIPATHBIX bubnuorexa [IOK
ypaBHEHUH https://m.edsoo.ru/7f42eela
45 ®opmysa KOpHEN KBaJJpaTHOTO YPaBHEHUS bubmroreka LIOK
https://m.edsoo.ru/7f42f158
46 ®dopmysa KOpHEH KBaJpaTHOTO YpaBHEHHS bubamorera LOK
https://m.edso0.ru/7f42f3f6
47 PopMyna KOpHEW KBaPATHOTO YPABHEHU S Bubmoreka [JOK
https://m.edsoo.ru/7f42f5a4
bubnmoreka [JOK
48 Teopema Buera u ee npumeHeHne https://m.e dsoc]fru 175425650
bubnnorexa [JOK
49 Teopema Bueta u ee npumeHnenue https://m.edsog ru/7f430076
50 KBagpartsbeix TpexuiieH. Pasznoxenue
KBaJPAaTHOT'O TPEXUJICHA HA MHOXKUTEIU
51 KBanpatnslii TpexuseH. Pasnoxxenne

KBaApaTHOI'O TPEXUJICHA HA MHOXHUTCIIN



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
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076

59 [IpocTeiimue ApoOHO-palnOHANEHBIE bubnmoreka [JOK
YpaBHEHUS https://m.edso0.ru/7f4328c6
53 [Ipocreiimue ApoOHO-paliOHATbHBIE bubnnoreka [IOK
ypaBHEHUSA https://m.edsoo.ru/7f432b6e
54 [IpocTeiimue ApoOHO-palliOHATIEHBIC
ypaBHEHUS
55 Penienne TeKCTOBBIX 33/1a4 C TTIOMOIIBIO bubmuorexa [JOK
JIPOOHO-PAIMOHANBHBIX YPaBHEHUH https://m.edsoo.ru/7f42f75¢c
56 PeleHne TEKCTOBBIX 3374 C TOMOIIBIO bubnuorexa [IOK
JIpOOHO-paIIMOHATILHBIX YpaBHEHUH https://m.edsoo.ru/7f42f75¢c
57 Pernienue TEeKCTOBBIX 33/1a4 C TTOMOILBIO bubmuorexa [IOK
JIPOOHO-PAIMOHANBHBIX YPAaBHEHUH https://m.edsoo.ru/7f42f75¢c
58 Kontponbhas pabota Ne4 mo teme bubnuorexa [IOK
"KBanpartubie ypaBHeHUS " https://m.edso0.ru/7f4301f2
JInneliHoe ypaBHEHHE € IBYMS
59 HepEeMEHHBIMH, €ro rpaduk, IpUMepbl
pellIeHrs ypaBHEHUH B IIEJIbIX YHCIaX
50 Pemenne cucreM TMHENHBIX YpaBHEHUI bubnmoreka [JOK
rpadu4eCKUM METOJI0OM https://m.edsoo.ru/7f43d6d6
Pewienue cucreM JIMHEWHBIX YPaBHEHUN C
61 JBYMsI IEPEMEHHBIMUA METOJIOM
MOJICTAHOBKHU
IIpumepsl peleHns: CUCTEM HEITMHENHBIX
62 YpaBHEHHH C IBYMs NIEPEMEHHBIMH
METOJIOM IOJCTaHOBKU
Pemenne cucrteM OByX JTMHEHHBIX
63 YpaBHEHUH C IBYMs TICPEMEHHBIMH

METOJO0M anre6pa1/1qec1<0ro CJIOXKCHHC



https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f43d6d6

[IpuMepsbl perieHrs CUCTEM HEJTMHEHHBIX

64 yYpaBHEHUH C ABYMsI IEPEMEHHBIMHU
METOAOM alNre0panvecKkoro CI0KESHHUs
65 Pemenue cucteM HETMHEMHBIX YPaBHEHUH C
JIBYMsI [IEPEMEHHBIMU
66 Pemennie TeKCTOBBIX 3a/1a4 C TIOMOIIIBIO
CHCTEM ypaBHEHUI
67 Pemienne TeKCTOBBIX 3a/1a4 C MOMOUIBIO
CUCTEM ypaBHEHUI
68 Pemenne TeKCTOBBIX 337124 C IOMOLIBIO
CHCTEM ypaBHEHMI
69 YucnoBble HEPABEHCTBA U UX CBOMCTBA
70 YucroBble HEPAaBEHCTBA U UX CBOMCTBA
71 Hepasencteo Komm
7 JInHeHbIE HEPABEHCTBA C OJHOM bubnnoreka [IOK
MIEPEMEHHOM U UX PEIICHUE https://m.edso00.ru/7f42c692
73 JIunelinble HEPABEHCTBA C OTHOM bubnmoreka [JOK
MIEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42c840
74 JIvHeiHbIe HEPAaBEHCTBA C OJHOM
MEPEMEHHOMN U UX pEIICHUE
75 N300paskeHue pemeHus JUHEHHOTO bubnmoreka [JOK
HEPaBEHCTBA HA YNCIOBOU MPAMOU https://m.edsoo.ru/7f42c9e4
76 CucTemMbl TUHEHHBIX HEPABEHCTB C OJTHOM bubnnoreka [JOK
IIEPEMEHHOH U UX PELICHUE https://m.edsoo.ru/7f42ch88
77 CucTemMbl TUHENHBIX HEPABEHCTB C OJJHOM bubnuorexa [IOK
MIEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
78 CucTemMbl TUHEHHBIX HEPABEHCTB C OJTHOM

IIEPEMEHHOM U UX PELICHUE



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

N300paskeHne peieHns CUCTeM JIMHEHHBIX

bubnuorexa [IOK

7 HEPaBEHCTB HA YMCJIOBOU MPSAMOUN https://m.edsoo.ru/7f42c9e4
80 Konrponsnas padora Ne5 o remam
"Hepasenctsa. CucrteMbl ypaBHEHUN"
81 [Tonsarue ¢pyHKIMY. O6uJ'IaCTL onpeeseHus bubnmoreka [JOK
Y MHOYKECTBO 3HaY€HUI PyHKINUN https://m.eds00.ru/7f433c12
82 OO6unacTh onpeaeneHuss 1 MHOXKECTBO bu6mmoteka [IOK
3Ha4YeHUH QyHKIMU https://m.edso0.ru/7f433d84
83 Cnoco0w1 3amanus GpyHKIu. I'padux
byHKIIUN
84 CaoiicTBa GyHKIINH, UX OTOOpaKeHUE HA
rpaguke
85 CgoiicTBa GYHKIIMH, UX OTOOpaKEHHE Ha
rpaduke
86 [Tpumepsl rpadukoB GpyHKUINH,
OTPaKAIOIIUX pealIbHbIE MPOLIECCHI
87 OyHKIMS 00paTHOM MPONOPLHOHATIBHOCTH.
I'unep6ona
88 @yHKIMS 00paTHOM MPONOPLINOHATIBHOCTH.
['unep6omna
89 OyHKMs Y = X%, ee CBOMCTBA U rpaduk ﬁg::;ﬁf;%gg}; £434362
90 I'paduk dyrxumm y = X2, ee CBOMCTBA U bubnmnoreka [JOK
rpaduk https://m.eds00.ru/7f434572
91 Oynkius Y = VX ee cBoiicTBa U rpaduk Eg::;f;f;zgrou}; £434438
92 Oynkius Y = YX ee cBoiicTBa U rpaduk bubmrorexa LIOK

https://m.edsoo.ru/7f434d38



https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434d38

bu6nmorexa [IOK

93 Dymrup y = x| ee cpoficTsa 1 rpagux 1 https://m.edsoo.ru/7f434d38
94 ['paduueckoe pemieHre ypaBHEHUH 1 1 bub6nmorexa [IOK
CUCTEM YPaBHEHUM https://m.edsoo.ru/7f434eb4
95 ['pacduyeckoe peu{eHHe ypaBHEHUH U 1
CUCTEM ypaBHEHUH
96 Kontponbnas padora Ne6 mmo teme: 1
"Oyakuua"
97 IloBTOpEHNE OCHOBHBIX IOHATUN U METOA0B 1 bubnnorexa [IOK
KypcoB 7 1 8 KJ1acCoB, 00001IeHnEe 3HAaHUI https://m.edsoo.ru/7f4371aa
08 [ToBTOpEHNE OCHOBHBIX MOHSITUIA U METOJI0B 1 bub6mmorexa [IOK
KypcoB 7 U 8 KJIaccoB, 0000IICHIE 3HAHHUI https://m.edsoo.ru/7f43736¢
99 IloBTOpEHNE OCHOBHBIX MOHSATUNA U METOJ0B 1 bubnuorexa [IOK
KypcoB 7 1 8 KJ1acCOB, 00001IeHUEe 3HAHUI https://m.edsoo.ru/7f437510
100 HToroBast KOHTpOIBbHAs paboTa 1 ng:;ﬁf;aoggﬁ £436088
101 IloBTOpEHNE OCHOBHBIX ITOHATUN U METOA0B 1 bubnnorexa [IOK
KypcoB 7 U 8 KJlaccoB, 0000IIeHre 3HAHUN https://m.edsoo0.ru/7f4376b4
102 [ToBTOpEHME OCHOBHBIX MOHSATUN U METO0B 1 bubnmnoreka [JOK
KypcoB 7 U 8 KJlaccoB, 0000IICHIE 3HAHUI https://m.edsoo.ru/7f437858
OBUIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102



https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f437858

9 KUIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acoB

Bcero

DJIeKTPOHHBIE M (]pOBLIE
o0pa3oBaTe/bHbIEe pecypchl

PannonanbHble uncia, uppaluoHaIbHbIE
yucia, KOHEUHbIe U OECKOHEUHbIE
JECSITUUHbIE TpOOHU

MHOXECTBO JeHCTBUTEIBHBIX YHCE]I,
JICCTBUTEIIbHBIC YHCIIa KaK OECKOHCUYHEIC
JeCATUYHBIC TpOOH

B3aumMHO 01HO3HaYHOE COOTBETCTBUE
MEXKIy MHOXKECTBOM JI€MCTBUTEIBHBIX
YHCEJI U MHOXKECTBOM TOUYEK KOOPAMHATHOU
pSAMON

CpaBHEHME AEHCTBUTEIBHBIX YUCEII,
apudMeTHIECKHE ICHCTBHS C
NEUCTBUTEILHBIMU YUCIAMU

HpI/I6J'II/I)KéHHOC 3HA4YCHUEC BCIINYNUHBI,
TOYHOCTb HpI/I6J'II/I)KeHI/I${

Oxpyrienue yucen

Oxpyrienue yncen

[Tpukuka 1 OlIEeHKa pe3yIbTaTOB
BBEIUMCIICHUN

[Tpukuaka v OLIEHKA pe3yJbTaTOB
BBIYUCIICHUN

10

KBanparuunas ¢pyHkius, e€ rpapux u
CBOMCTBa

bu6mmoreka [IOK
https://m.edsoo.ru/7f4396¢c6

11

KBanpatuunas ¢pyHkmus, e€ rpaduk u

but6mmoreka [IOK



https://m.edsoo.ru/7f4396c6

https://m.edsoo.ru/7f4396¢c6

CBOMCTBA
12 [Tapabomna, KOOpAUHATHI BEPIINHbI bubnnoreka [JOK
napaboJIbl, 0Ch CHMMETPHH MapadoIbl https://m.edsoo.ru/7f439eb4
13 [Tapa6ona, KOOpIMHATHI BEPILINHBI bubmuoteka [IOK
napadoJIbl, OCb CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f439eb4
14 AnTopuTM nocTpoeHue rpaduka bubnunoreka [JOK
KBaJIpaTHYHOU (DYHKIIUU https://m.edsoo.ru/7f43alac
15 Anroput™ noctpoeHue rpapuka bubnnorexa [IOK
KBaJApaTHYHOMN (YHKIIUN https://m.edsoo.ru/7f43alac
16 Pemenue 3amgau o teme: "KBagparuunas bubnmnoreka [JOK
bynkus" https://m.eds00.ru/7f43a526
17 Pemenue 3amau no teme: "KBagparuunas bubnuoreka [IOK
bynkuus" https://m.eds00.ru/7f43a526
18 Hccnenosanue dynkmii Y = kx, y = kx + b.
Urenue rpadukoB
19 Hccnenosanne ¢pynkiun Y=K/X. UreHue
rpaduka
20 Uccnenoanue ¢pynknuu y=vX. Urenue
rpaguka
21 Hccnenosanue pynknuu y=|X|. UreHune
rpaduka
22 OyHKIMS Y=X> ee cBoWCTBa U rpaduk
23 OynkIms Y=X* ee cBocTBa U rpaduK
24 Kontponsnas padora Nel mo reme bubnnorexa [IOK
"®yHKmn" https://m.edsoo.ru/7f43ab84
o5 Jluneiinoe ypaBuenue. Pemenue bubnunorex [JOK

YpaBHEHUH, CBOISAIINUXCS K TUHEUHBIM

https://m.edsoo.ru/7f43bf66



https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43bf66

JIuneitnoe ypaBHenue. Pemenue

26 YpaBHEHUH, CBOIAIINUXCS K TUHEHHBIM
97 KBagparnoe ypaBHenue. Pemienue bub6nmorexa [IOK
YPaBHEHUH, CBOASIIMXCA K KBaJIPaTHBIM https://m.edso0.ru/7f43c542
08 KBanpatHoe ypaBHenue. Pemienue bubnunorexa LIOK
YpaBHEHUH, CBOJAIINXCS K KBAJIPATHBIM https://m.edsoo.ru/7f43c542
29 buxBanpatHble ypaBHEHUS bubamorera LOK
https://m.edsoo0.ru/7f43c3d0
30 bukBanpaTHbIe ypaBHEHUS bubmmorexa [IOK
https://m.edso0.ru/7f43c3d0
IIpumepsl peleHrst ypaBHEHUN TpETher U
31 4yeTBEPTOM cTENEeHeN pas3iokKeHUEM Ha
MHOKUTENHN
IIpuMmeps! perienus ypaBHEHUN TPETbEU U
32 4yeTBEPTOM cTeneHel pas3iokeHneM Ha
MHOKUTENN
33 Pemrenne npo6GHO-pariMOHaIBHBIX bu6mmoteka LIOK
YpaBHEHUH https://m.edso0.ru/7f43c9b6
34 Pemenne npoOHO-palinOHaIbHBIX bubnmoreka [JOK
YpaBHEHUH https://m.edso0.ru/7f43c9b6
35 Pemenune TeKCTOBBIX 3a/1a4 ¢ TOMOLIbIO
yYpaBHEHUN
36 Perienue TeKCTOBBIX 3ajjay C MOMOIIBIO
ypaBHEHUM
37 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOLIBIO
YpaBHEHUN
38 Kontponbnas padota No2 o teme

"VpaBHEHUS ¢ OTHOM nepeMeHHOM"



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

39

VYpaBHEHME C IBYMsI IEPEMEHHBIMHU U €TI0
rpadux

bubnuorexa [IOK
https://m.edsoo.ru/7f43d0b4

40

YpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €T0
rpadux

bu6nmorexa LIOK
https://m.edsoo.ru/7f43d0b4

41

OCHOBHBIE TIOHATHSI, CBA3aHHBIE C
CHUCTEMaMHU JIBYX YPaBHEHUH C ABYMS
nepeMeHHbIMH. [ paduueckas
UHTEPIpETALNs CUCTEMBl yPaBHEHUI ¢
JIByMs1 IEpEMEHHBIMU

42

Pemienue cucrem ypaBHEHU METOIOM
NOJACTAaHOBKHU

43

Pewenue cucrem ypaBHEHUN METOAOM
MIOJCTAHOBKHU

44

Peuienue cucrem ypaBHEHU METOI0M
anreOpanvdecKoro CIOKEeHUS

45

Pewenne cucrem ypaBHEHUN METOAOM
anreOpanyecKoro CI0XKEeHUs

46

Pemrenne cucrem ypaBHeHI/Iﬁ MCTOAOM
BBCCHH HOBBIX IICPEMCHHBIX

47

Pewenue cucrem ypaBHEHUN METOAOM
BBEJICHUS HOBBIX IIEPEMEHBIX

48

Pemienue cucrem AByX ypaBHEHUM, OAHO U3
KOTOPBIX JIMHEIHOE, a APYyroe — BTOPOil
CTCIICHU

bu6mmoreka LIOK
https://m.edsoo.ru/7f43d23a

49

Pewenue cucrem IByX ypaBHEHHMU, OJHO U3
KOTOPBIX JINHEHHOE, a IPyroe — BTOPOH
CTEIICHU

bubmuoreka [IOK
https://m.edsoo.ru/7f43d55a

50

Pemenne TeKCTOBBIX 3a7aa4 ¢ IOMOIIBIO



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

CHUCTEM ypaBHEHUU

Pemenne TeKCTOBBIX 3aaa4 ¢ IOMOIIBIO

>1 CUCTEM ypaBHEHUI
52 Konrponbnas padora Ne3 o teme
"CucreMsl ypaBHeHUN"
53 YucnoBble HEPABEHCTBA U UX CBOMCTBA
54 JIvuHeiHbIe HEPAaBEHCTBA C OJHOM bu6mmoteka [IOK
IIEPEMEHHOM U UX PEILIECHUE https://m.edso0.ru/7f43af08
55 CucTemMbl TUHENHBIX HEPABEHCTB C OJJHOMN
IIEPEMEHHOM U UX PELICHUE
56 KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE bubmorexa LIOK
https://m.edso00.ru/7f43b098
57 KBanpaTHble HEpaBeHCTBA U MX PEILICHUE bubmmorexa [IOK
https://m.edsoo.ru/7f43b21e
58 KBanpaTHble HEpaBEeHCTBA U UX PELLIEHUE brbamorexa [HOK
https://m.edsoo.ru/7f43b21e
59 PannonanbHble HepaBeHCTBa. Pemenne
HEPAaBEHCTB METOI0M UHTEPBAJIOB
60 PanmmonansHbie HepaBeHCTBA. Pemenue
HEPABEHCTB METO/I0M UHTEPBAJIOB
61 PannonanbHble HepaBeHCTBa. Pemenue
HEPAaBEHCTB METOI0M UHTEPBAJIOB
62 CuHcTeMbl HEpaBEHCTB C OJHOW MEPEMEHHOM
63 CucTeMbl HEpaBEHCTB C OHOM MepeMeHHOI
64 CucreMbl HEpaBEHCTB C OJHON IEPEMEHHON
HepaBeHncTBa u cucTeMbl HEPaBEHCTB C
65 JIBYMsI IepeMeHHbIMU. ['paduueckas bubmrorexa LIOK

WHTEpIpETALM

https://m.edsoo.ru/7f43b098



https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b098

HepaBCHCTBa N CUCTEMBI HCPAaBCHCTB C

66 ByMs iepeMeHHbIME. [ padudeckas bubmmorexa [IOK
JIBYMA TICP P https://m.eds00.ru/7f43b098
WHTEPIIPETALINS
67 Konrponsnas padora Ne4 o reme
"HepaBenctBa"
68 [ToHsaTHE YKCIIOBOM MOCIIEOBATEILHOCTH bubmorexa HOK
. https://m.eds00.ru/7f43e6¢6
69 [ToHsATHE YKCIIOBOM MOCIIETOBATEILHOCTH bubmorexa OK
A https://m.edsoo.ru/7f43e6¢c6
3amaHue Nociea0BaTeILHOCTH
70 eKyppeHTHOH (opMyIioit u popmyoi N-ro bubmmorexa LIOK
PeKypp pMY pMYy https://m.edsoo.ru/7f43ebda
4jIcHa
Onpenenenue apupMeTHIECCKON
71 I (i"iccpm d): 1\(}) JIBI N-TO WIEHA bubmorera [JOK
porp ’ E) Y https://m.edsoo.ru/7f43f58a
apu(METHIECKOU MPOTPECCUU
Onpenenenue apupMETHICCKON
72 I (E)r Iz:ccm/l d)cl)) 1\(}) JIBI N-TO WIEHA bubmorexa LOK
porp ' 13 Y https://m.edsoo.ru/7f43f58a
apuPMeTHUECKON MPOTPECCHH
73 ®opMyna CyMMbI YWIEHOB KOHEYHOM
apupMeTHUECKON NpOTrpeccuu
74 dopMyta CyMMBI YWICHOB KOHEYHOMN
apuQMEeTHUECKON MPOTPECCHH
OmnpeneeHrue reOMEeTPUUIECKOM MIPOrPECCHH.
75 CDopMH JIBI N-TO qneHapreOMe Hqu)CK(I))ﬁ bubmorexa HOK
pMY P https://m.edsoo.ru/7f43f58a
porpeccuun
OrnpeelieHUEe T€OMETPHUECKOM ITPOIPECCHUH.
ped P P pu bubmuorexa [IOK
76 DopMyITBI N-TO YieHAa TEOMETPUUECKON

pOTpecCcun

https://m.edsoo.ru/7f43f58a



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43f58a

®opmylia CyMMBbI YJIEHOB KOHEYHOMH

" T€OMETPHYECKON MPOTPECCUN
78 ®opMyia CyMMbI YWJIEHOB KOHEUHOM
reOMETPUUECKON Mporpeccuun
H300paxeHue wieHOB apupMeTuyecKoil u
79 reOMETPUYECKON MPOTPECCUil TOUKAMH Ha
KOOPAMHATHOW INIOCKOCTH
N300paxeHne WieHOB apu(pMeTuyecKoit u
80 T€OMETPUUYECKOM MPOTrpeccuil TOUKaMH Ha
KOOPAMHATHOW IJTIOCKOCTH
81 JInHEeNHBIN ¥ SKCITOHEHIIMAIBHBIA POCT
82 CoxHbI€ TPOLIEHTHI bubmorexa LOK
https://m.edsoo.ru/7f43fe0e
83 CI10o>XHBIC TTPOLICHTHI bubmorexa LIOK
https://m.edso0.ru/7f4401a6
84 Konrtpomnsnas pabora Ne5 mo reme bub6imorexa [IOK
"UucnoBble MOCIEA0BATEILHOCTH" https://m.edsoo.ru/7f440418
IToBTOpEeHME, 0000IIEHNE 1
85 cucTeMaTH3anys 3HaHuH. 3aIHCh,
CpaBHEHUE, JEUCTBUS C JEUCTBUTEIbHBIMU
YUCJIAMH, YUCIIOBAs IpsiMast
[ToBTOpenue, 060061IeHNE U
86 cucreMarusauus 3HaHuM. [IponeHTsl,
OTHOILEHUS, TPONOPLUHU
[ToBTOpenue, 0600IIeHNE 1
87 cucremaTtusanus 3HaHuil. OKpyrieHue,
npuOIKEeHne, OleHKa
88 [ToBTOpeHME, 0000IIEHNE 1 bu6mmoteka [JOK



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

cucTteMaTu3anusa 3Hanui. Pentenue
TEKCTOBBIX 3a]1a4 apu(PMETHICCKUM
crocooom

https://m.edsoo.ru/7f443b12

[ToBTOpenwue, 060061IeHNE U
cucTeMaTu3alus 3HaHui. Pemerne

bu6mmoreka LIOK

89
TEKCTOBBIX 3aJ1a4 apHU(PMETHICCKUM https://m.edsoo.ru/7f443cd4
crocobom
[ToBTOpeHwue, 06001IEeHNE U

90 cHUcTeMaTu3aluys 3HaHui. Pemenue bubnuoteka [IOK
TEKCTOBBIX 3aJ1a4 apHU(PMETHICCKUM https://m.edsoo.ru/7f443fea
crocobom
[ToBTOpenue, 0600IIeHNE 1

91 cuctematu3anus 3uanuil. [Ipeo6pazoBanre bubnuoteka [IOK
anredpanyecKux BHIPAKEHUH, TOMYCTHMbIE https://m.edsoo.ru/7f4441ca
3HAYCHUS
[ToBTOpenue, 0600IIEHNE U

92 cucrematu3anus 3uanuil. [IpeodpazoBanue bubmuorexa [JOK
anredpanyecKux BBIPAKEHUH, TOMYCTHUMbIE https://m.edsoo.ru/7f444364
3HAYEHUS
[ToBTOpenue, 0600IIEHNE 1

93 cucrematu3anus 3aanuil. [IpeodpazoBanre bubmuoteka [IOK
anredpanyecKux BHIPAKEHUH, IOMYCTHUMbIE https://m.edsoo.ru/7f444612
3HAYEHUS
[ToBTOpeHue, 0600IIEHNE 1

94 cucreMmarusanus 3HaHui. [IpeobpazoBanue bubnnorexa [JOK
anreOpanyecKuX BhIPAKECHHUM, JOIMYCTUMBIC https://m.edsoo.ru/7f444a94
3HAYCHUS

95 [ToBTOpenue, 06061IeHNE U bubnmoreka [JOK

cucTemMaTu3anus 3HaHui. OyHKINN:

https://m.edsoo.ru/7f444c56



https://m.edsoo.ru/7f443b12
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

MOCTPOCHUE, CBOMCTBA N3YUYEHHBIX (DYHKIIHI

[ToBTOpEeHue, 0600IIEHNE U

bubmuorexa [IOK

i @ : 1
% CHCTeMATHSAMHA fHaHHH YHICHHA . https://m.edsoo.ru/7f444f44
MIOCTPOCHHE, CBOMCTBA U3YUEHHBIX ()YHKITHIA
IToBTOpEeHme, 0000IIEHNE 1
97 cuctemMaTu3anvs 3HaHui. OyHKINH: 1 bubmmorexa LIOK
Ht 3 - TOYHKIUI 5 https://m.eds00.ru/7f44516a
MOCTPOCHHE, CBOMCTBA N3YYCHHBIX ()YHKIIUN
[ToBTOpenwue, 060061IeHNE 1
98 cucreMaruzanus 3HaHUN. OyHKIMH: 1 bubmorexa LIOK
B . Y. . https://m.edso00.ru/7f4452e6
MIOCTPOCHHE, CBOMCTBA N3YUEHHBIX ()YHKITHHA
[ToBTOpEeHue, 0600IIEHNE U
99 cucreMaTu3anus 3Hanuil. ['padguueckoe 1 bubamorexa LHOK
5 . p https://m.edso00.ru/7f445516
pellieHre YPaBHEHUH U UX CUCTEM
100 HroroBasi koHTpobHAs paboTa
101 O0o01IeHHe U CUCTeMAaTH3aIHs 3HAHUN
[ToBTOpenwue, 060061IeHNE U
102 cuctematusanus 3Hanuil. ['paduyeckoe 1
pellieHre YPaBHEHUH U UX CUCTEM
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Anrebpa. 7 xmacc Mopakosuu A.I'., Cemenos I1.B., Anekcanaposa JL.A.,
MappnaxaeBa E.JI.
 Anreopa. 8 kmacc Mopakosuu A.T'., Cemenos I1.B., Anekcanaposa JLLA.,
Mapnaxaesa E.JI.
» Anrebpa. 9 xknacc Mopakosud A.I'., Cemenos I1.B., Anekcanaposa JI.A.,

MappnaxaeBa E.JI.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Anrebdpa 7 kiacc

» Anrebpa. 7 knacc Mopakoud A.I'., Cemenos I1.B., Anekcanaposa JI.A.,
MappnaxaeBa E.JI.

» Anrebpa. 7 knacc: pabodast TeTpap : yaebd. mocooue aisi o01eoopa3onar.
oprannsanui [lypkosa M.B.

» Anre0pa. 7 kiacc: KOHTPOJIbHBIE pabOThI : yuebd. mocodue st
oOmreoopazonar. opranuzanuii [1lypkoa M.B.

* Anrebpa. 7 KJ1acc: caMOCTOSITENIbHBIE U TTPOBEPOUHbIE PAOOTHI : yueO.
nocobue Oneitauk J[.B.

* AnreOpanyeckuii MPakTUKYM. 7 KJ1acc : 0a30BbIid ypOBEHB : yued. nmocodue

115 o01eoopazoBar. opranuzanuit Kpace 9.10.



Anrebpa 8 kiacc

» Anrebpa. 8 ximacc Mopakosuu A.I'., Cemenos I1.B., Anekcanaposa JI.A.,
Mappaxaesa E.JI.

» Anre0pa. 8 knacc: pabouast TeTpajib: yued. mocodbue st 001eoopa3oBar.
opranu3anui [llypkosa M.B.

» Anrebpa. 8 Kiacc: KOHTPOJIbHBIE pabOTHI : yuel. mocodue s
obmreoOpasoBar. opranuzanmii lllypkosa M.B.

* AnreOpanyeckuii MpakTUKYM. 8 Kilacc : 0a30BbIid YpOBEHB : yued. mocodue
115t o01eoopazonar. opranuzanuii Jlepurac I'.T.

Anrebpa 9 kiace

 Anrebpa. 9 kimacc Mopakosuu A.I'., Cemenos I1.B., Anekcanaposa JI.A.,
MappnaxaeBa E.JI.

* AnreOpa. 9 kmacc. Pabouast rerpanb

» Anre0pa. 9 kiacc: KOHTPOJIbHBIE padOTHI : yuebd. mocodue st
obmeoopazoBar.opranuzanuii [llypkoa M.B.

» AnreGpanyeckuii mpakTUKyM. 9 Kkiacc : 6a30BbIN ypOBEHB : yueb. mocooue

11t 0011e00paszoBat. opranusanuii Jlepurac I'.I.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



