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MNOACHUTEJIBHASA 3AIIMCKA

Anre6pa SIBJISIETCSI OJTHUM W3 OMTOPHBIX KyPCOB OCHOBHOT'O 00IIIETO 00pa30BaHUS:
OHa o0ecIeurBaeT U3y4eHue APYruxX JUCIUIUINH, KaK €CTeCTBEHHO-HAYYHOTO, TaK U
TYMAaHUTAPHOTO ITUKJIOB, €€ OCBOCHHE HEOOXOAMMO ISl TPOIOJDKEHUSI 00pa30BaHUS U
B TOBCEIHEBHOW >XM3HHU. Pa3BuTHe y OOydarOMMXCAd HAYYHBIX MPEACTABICHHUN O
MPOUCXOXKJIEHUM M CYIIHOCTH aireOpanyeckux aOCTpakiiuii, crocode OTpaKeHHs
MaTeMaTU4YeCKOW HayKOW SIBJICHUN W TPOILIECCOB B MPUPOJE U OOIIECTBE, POJIU
MaTEMaTUYECKOTO MOICTIMPOBAHUS B HAYYHOM MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET
(GbopMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUSI U KAUE€CTB MBIIIUICHHSI, HEOOXOAUMBIX JIJIs
aJlanTalui B COBpeMEHHOM IudpoBoM ol1ectBe. M3yueHnue anreOpbl oOecreuynBaeT
pa3BUTHE yMEHUs HaO0/1aTh, CpPaBHUBATh, HAXOAUTH 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTU MBIIUICHUS, CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM
NEeUCTBUSL U BBIBOJBI, (popMynupoBaTh yTBepxkaeHUs. OcBoeHUE Kypca aiareOpbl
o0ecreuynBaeT pa3BUTHE JIOTHUYECKOTO MBIIIUICHUS] 00YYaroNIUXCs: OHU HMCIIOIb3YIOT
NEAYKTUBHbIE M WHAYKTHUBHBIE pACCyXJCHHsS, OOO0OIIEHHEe U KOHKPETH3alHUIO,
a0OcTparupoBanue W aHayoruto. OOyueHue anreOpe MpearnosiaraeT 3HAUYUTEIIbHBIN
00BEM CaMOCTOSATENIBHON JEATEIbHOCTH 00YUaIOIINXCsl, TOATOMY CaMOCTOSITEIIbHOE
perieHue 3a7a4 ABISIeTCS peaanu3ainei 1eaTeTbHOCTHOTO MPUHIIUITA 00YUYSHUSI.

B crpykType nporpammel yueOHOTo Kypca «Anredpa» Juisi OCHOBHOTO OOIIEro
00pa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJepPKaTEIbHO-METOANYCCKUE JIMHUM:
«Uucna ©  BBIYUCHEHUS», «ANreOpanvyeckue BbIpAKECHUS», «YpaBHEHUS U
HEpaBEHCTBa», «DyHkImm». Kaxkaas U3 3TUX ColepKaTEIbHO-METOANYECKUX JIMHUN
pPa3BUBAETCS HA MPOTSIKEHUU TPEX JIET U3YUYEHUS Kypca, B3aUMOJICUCTBYS C APYTUMU
ero nuHUAMH. B Xoje wu3yueHus ydeOHOTro Kypca OOydYaroImMUMCs TMPUXOIUTCS
JIOTUYECKU PacCyKJIaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsI3U C
3TUM B MpOrpamMMy Yy4yeOHOTO Kypca «Amnredpa» BKIHOYEHBI HEKOTOPBHIE OCHOBBI
JIOTUKHW, TPEACTAaBICHHbIE BO BCEX OCHOBHBIX pa3jeliax MaTeMaTUYECKOro
oOpa3oBaHMsi M  CIIOCOOCTBYIOIIME  OBJAJCHUIO  OOYyYalOIIMMHUCA  OCHOB
YHUBEPCAIBHOTO MaTeMaTU4ecKoro s3bika. ColepxkaTeapHOM M CTPYKTYPHOMR
OCOOCHHOCTBIO YueOHOro Kypca «Auredpa» SBISICTCS €ro HHTEIPUPOBAHHBIN
Xapaxrep.

Conepxanue MuHUM «Huca U BBIYUCICHUSD CITYKUT OCHOBOM 17151 TallbHEUIIIET 0o
U3Y4YCHUS] MAaTeMAaTHKH, CIOCOOCTBYET Pa3BUTHIO Yy OOYYaIOIMIUXCS JIOTMYECKOTrO
MBIIIJICHUSI, (OPMHUPOBAHUIO YMEHHUS TIOJIB30BAThCS aNTOPUTMAMHU, a TaKkKe
NPUOOPETEHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJIUMBIX JJISI TTIOBCETHEBHOMN KU3HM.
Pa3BuTHe MoHATHS O YKcieé HA YPOBHE OCHOBHOI'O OOIETr0 0O0pa3oBaHMs CBS3aHO C
palMOHAIILHBIMU U UPPAIlMOHATBHBIMU YKCIaMU, (POPMUPOBAHUEM MPEACTABICHUN O



JNEUCTBUTEILHOM 4YHUCJE. 3aBEpUICHWE OCBOCHHUS YHUCJIOBOM JIMHUU OTHECEHO K
cpeaHeMy oO1ieMy 00pa30BaHMIO.

ConepxaHue JIByX aJire0pandecKux JIMHUN — « AIreOpandeckre BRIPOKCHUS» U
«YpaBHEHUSI W HEPABEHCTBa» CMOCOOCTBYeT (OPMUPOBAHHUIO Yy OOyYaroImMXCs
MaTeMaTU4YeCKOro anmapara, HEeOOXOJMMOro JUisi pEelIeHUs 3aJady MaTeMaTUKH,
CMEKHBIX MPEAMETOB M MPAKTUKO-OPUEHTHUPOBAHHBIX 3a7a4y. Ha ypoBHE OCHOBHOIO
oOmiero oOpa3oBaHusi y4eOHBIH MaTepHwal TPYNIUPYETCS BOKPYT PaIlMOHAIBHBIX
BBIpOKEHUN. AJreOpa JAEMOHCTPUPYET 3HAYCHHME MATEMATHKH KakK s3bIKa s
MIOCTPOCHUSI MaTEMAaTUUECKUX MOJIeJIe, ONMUCcaHusl IPOIIECCOB U SBJICHUN PeaIbHOTO
mupa. B 3amaum oOydeHuss anreOpe BXOIAT TakKe JajbHEWIIee pa3BUTHE
AITOPUTMHYECKOTO MBITIUICHHSI, HEOOXOUMOT0, B YaCTHOCTH, JUIsl OCBOCHUS Kypca
uHQOpMATUKKA, W  OBJAJCHUE  HABBIKAMU  JICHYKTUBHBIX  PaCCYKICHHM.
[IpeoOpazoBanne CHUMBOJIBHBIX (QOpPM CIOCOOCTBYET pPAa3BUTHUIO BOOOpaKEHMS,
CIIOCOOHOCTEH K MaTeMaTUYECKOMY TBOPYECTBY.

Copnepxxanve GyHKIUOHATHHO-TPAPUIECKON JTUHUM HAIEJICHO Ha TOIy4YeHHUE
00yJaroImuMuUcs 3HaHUN 0 PYHKIMAX KaK BaKHEUIIICH MaTeMaTHYECKON MOJIEIH JIIs
OMHCAHUS M MCCIEIOBAaHUSA Pa3HOOOpPA3HBIX MPOLIECCOB W SIBJICHUW B MPUPONE U
oOmecTtBe. M3yueHne Marepuana cnocoOCTBYET Pa3BUTHIO Y OOyYArOIIMXCSl YMEHHUS
HCII0JIb30BaTh Pa3JINUHbIE BBIPA3UTEIbHBIE CPEJICTBA SI3bIKa MATEMATUKH — CJIOBECHBIE,
CUMBOJIMUECKHUE, rpaduueckue, BHOCUT BKJIaJ B (POpMHpOBAHUE MPEICTABICHUIN O
pOJIM MaTEMAaTUKHU B Pa3BUTUU [TUBUIIU3AIUHU U KYJIBTYPBHI.

CornacHo yueOHOMY IJ1aHy B 7-9 Ki1accax uzydaetcst yaeOHbIN Kypc « Anredpay,
KOTOPBIN BKJIIOYAET CIIEAYIONIME OCHOBHBIE paslienbl coaepxkanus: «Yucna u
BBIYUCIICHUS», «AJITeOpandecKue BhIpaXKEHUS», «YPaBHEHUS U HEPABEHCTBay,
«DOyHKIUN.

Ha usyuenue yue6HOTO Kypca «Anrebpa» orBoautcs 306 gacoB: B 7 kiacce —
102 yaca (3 yaca B Hezeno), B 8 kiacce — 102 ygaca (3 gaca B Hefeno), B 9 kiacce —
102 gaca (3 yaca B HefIeIIO).



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Yucnaa v BBIYMCICHUA

Jpo6u 0OBIKHOBEHHBIE U JIECATUYHBIE, IIEPEX0]1 OT OJAHON (POpMBI 3arucu 1polei
K apyroil. IIoHsATHE pallMOHAIBHOIO YHWCIIA, 3alMCh, CPABHEHUE, YNOPSAIOYMBAHHE
palMOHANIBHBIX 4YMCell. Apu(MeTHUecKHe AEHCTBUSA C PALMOHAIBHBIMU YHUCIAMM.
Pemenue 3aay u3 peasibHON MPAKTUKHU HA YaCTH, HA APOOH.

CreneHb ¢ HaTypaJdbHBIM I[IOKa3aTeJIeM: OIpejesieHue, MpeoOdpa3oBaHue
BBIPAKEHUI Ha OCHOBE OIpEAENICHUs, 3anuch OonbIMX yucen. [IpoueHTsl, 3anuch
IPOLIEHTOB B BUJE IpoOM W ApoOM B BUIE NPOLEHTOB. TpH OCHOBHBIE 33Jauyd Ha
IIPOLICHTHI, PELICHUE 3a7a4 U3 PEAIbHON IIPAKTUKH.

[IpuMeHeHne NPU3HAKOB JETUMOCTH, Pa3I0KEHUE HA MHOXKUTEIN HATYyPAIbHBIX
yuced.

PeanbHbie  3aBucMMOCTM, B  TOM  4Wcie mOpsMas W oOparHas
IPONOPLUHUOHAIIBHOCTH.

AuredOpanyecKue BbhIPaKeHU

[IepemeHHbBIE, YHUCIIOBOE 3HAYECHUE BBIPAXKEHUSA C NEpPEMEHHOM. JlomycTumsble
3Ha4YeHUsl NepeMeHHbIX. [IpeacraBiieHre 3aBUCMMOCTH MEK]y BEJIMYMHAMH B BUJIE
dbopmynbl. Beruucnenus no ¢gopmynam. [IpeoOpazoBanre OyKBEHHBIX BbIPAKEHUM,
TOXXJICCTBEHHO  pPaBHBIC  BBIPAXKCHHs, IMpaBWIa MpeoOpa3oBaHHUS CyMM H
POU3BE/ICHUH, MPaBUIa PACKPBITUS CKOOOK U MPUBEICHUS OJOOHBIX ClIaraeMbIX.

CBoliCcTBa CTENEHU C HATYyPaJIbHBIM IOKA3aTEJIEM.

OpHowreHsl U MHOrowieHsl. CreneHb MHorouwieHa. ClOKEHHE, BbIYMTAHUE,
YMHOXEHHE MHOTOWIEHOB. @OpPMYJIbl COKPAIEHHOTO YMHOXKEHHUS: KBAAPAT CYMMBbI U
KBagpar pasHoctu. Popmyisia pa3HOCTH KBaApaTroB. Pa3nolkeHMe MHOTOWIEHOB Ha
MHOXHUTEIIN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUEe, KOpEHb YypaBHEHHUs, IMpaBuUja MpeoOpa3oBaHUs YpPaBHEHWS,
PaBHOCHUJIBHOCTDb YPaBHEHUN.

JluHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOM, YHCIO KOPHEH JIMHEWHOIO
ypaBHEHHS, pEIlICHUE JIMHEHHBIX YpaBHEHUH. COCTaBlI€HUE YPABHEHUM MO YCIOBUIO
3a7a4u. Pelienue TeKCTOBBIX 3a/1a4 € OMOILBIO YPaBHEHUM.

JluneitHoe ypaBHEHHE C JIByMs NepeMeHHbIMU U ero rpaduk. Cucrtema JIBYX
JIMHEWHBIX YPAaBHEHUU C JAByMs IIEpEMEHHBIMHU. PenieHue cucrem ypaBHEHUU
croco6oM mojicTaHOBKH. [IpuMepsl perieHust TEeKCTOBBIX 33/a4 C MOMOIIBIO CHCTEM
YPaBHECHUU.



DOyHKUNHA

Koopannara Touku Ha npsiMou. HucioBble mpomexyTku. PaccrosHue mexny
JIBYMSI TOUYKAMHU KOOPJIMHATHOM MPSIMOM.

[TpssmoyronbHas cuctema koopauHat, ocu OX u Oy. Adcuucca 1 opJinHaTa TOYKH
Ha KOOpAWHATHOW MmTockocTH. [IpuMepsr rpadukos, 3amanubeix Gopmynamu. YteHue
rpadukoB peanbHbIX 3aBUcuMocTel. [lonsarue pynkuuu. ['paduk pynkuun. CpoiicTBa
bynkuii. Jluneinas Gynknus, e€ rpaduk. I'paduk dynkuu y = |X|. ['padudeckoe
pEIIEHNE JTUHEHHBIX YPABHEHUM U CUCTEM JIMHEHHBIX YPABHCHUM.

8 KIIACC

Yucji1a ¥ BBIYUCTICHUA

KBagpatueiii kopenb wu3 uucna. [loHsatne 00 wupparmoHAIBHOM YHCIIC.
JlecsiTuunble TPUOIMKEHUST UpPpAlMOHaIbHBIX uuncen. CBOHCTBa apuMeTHdecKux
KBa/IpAaTHBIX KOPHEW U UX NMPUMEHEHUE K MPEe0Opa30BaHUIO YHCIOBBIX BBIPAKEHUHN U
BBIYMCIIEHUSAM. [[€eMICTBUTENbHBIE YUCIIA.

Crenens ¢ 1enpIM noKas3aTeneM U e€ ceorictBa. CTaHIapTHAS 3alMCh YUCIA.

AsredOpanvyecKue BbIPpaKeHUA

KBagpaTHbIil TpEXUIEH, pa310KEHUE KBAAPATHOTO TPEXUIEHA HA MHOKUTEIIU.

AnreOpandeckas JapoOb. OCHOBHOE CBOWCTBO anreOpandeckod ApoOw.
Cnoxxenue, BBIYMTAHHWE, YMHOXXEHHE, [ICJICHHE  alreOpandeckux  JpoOeil.
PanmoHanbHbIe BBIpaXEHUS U UX PEOOPA30BAHME.

YpaBHeHUs U HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢popMysa KOpHEH KBaJpaTHOro ypaBHeHus. Teopema
Buera. Pemenue ypaBHeHUN, CBOIAIIMXCS K IMHEWHBIM U KBaJlpaTHbIM. [IpocTreimue
JTPOOHO-paIMOHAIbHBIE YPABHEHUSI.

['paduueckas uHTEpHIpeTausi ypaBHEHUH C JBYMs NMEPEMEHHBIMH U CHUCTEM
JMHEWHBIX YpPAaBHEHUM C JBYMS MNepeMeHHbIMU. lIpumepsl pemeHus cucrem
HEJIMHENHBIX YPABHEHUH C JIByMS IEPEMEHHBIMU.

Peliienre TEKCTOBBIX 3aJ1au aareOpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OAHOW NEPEMEHHOM.
PaBHOCWIIBHOCTH HepaBeHCTB. JIMHENHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
Cucrembl JINHEMHBIX HEPABEHCTB C OJHON IEPEMEHHOM.

DOyHKUMHA

[Tonstue dpynkuuu. O61aCTh ONpeAeeHus U MHOKECTBO 3HAUCHUN (DYHKIIMH.
CnocoObl 3a1anus PyHKIUH.

I'padux Pynxkuuu. Yrenuwe cBoicTB ¢yHKkuuu mno e€ rpaduky. I[Ipumeps
rpadukoB GyHKINMA, OTPaXKAIOIMIUX PEeATIbHBIE MPOIECCHI.



OyHKIMKA, ONWCHIBAIONIME TMPAMYI0 H  OOpaTHYIO IPOIOPINOHAIBHBIC
sapucnMocty, ux rpaduxu. Oynxupn y = X2, Y = X3, y = VX, y=|x|. ['paduueckoe
pellIeHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

9 KJIACC

Yucnaa v BIYMCICHUA

PanvonanbHble 4YKclia, UppalMOHAIbHBIE YMCIIA, KOHEUHbIE U OECKOHEYHbIE
NEeCATUYHBbIE 1poOU. MHOXKECTBO NEHCTBUTEIBHBIX YNCEN, AEHCTBUTEIbHBIEC YHCIIA KAK
OecKOHEYHbIE JAecATHYHbIE ApoOu. B3auMMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOECTBOM JIEVUCTBUTEIIBHBIX YHCE U KOOPANHATHON IPSAMOM.

CpaBHeHHE  JEHUCTBUTENBHBIX  4HCeN, apU(pMETHUYECKHEe JEUCTBUA C
JNENCTBUTEIBHBIMU YUCIAMHU.

Pa3smepbl O0OBEKTOB OKpPYXAlOLIEro MHpPA, JJIATEIBHOCTh IIPOLECCOB B
OKpY>KaroIlleM MHUpE.

[Tpubmmxk€HHOE 3HAUYEHUE BEIMYMHBI, TOUYHOCTH MpHUOMMKeHus. OKpyrieHue
yucen. [Ipukuaka u olleHKa pe3yJIbTaTOB BEIYUCICHUI.

YpaBHeHUs U HEPABEHCTBA

JIunelinoe ypaBHEHME. PemeHne ypaBHEHUH, CBOASAIIMXCS K JINHEMHBIM.

KBanpatHoe ypaBHeHue. PelieHue ypaBHEHHM, CBOISIIMXCA K KBaJApPaTHBIM.
bukBagpatHoe ypaBHeHue. [IpuMepsl penieHus ypaBHEHHH TPEThEW UM 4YETBEPTOM
CTETICHEH PA3JI0KEHUEM HA MHOKUTEIIH.

Pemenne apoOHO-pallMOHANIBHBIX ypaBHEHUM. PelieHne TEKCTOBBIX 3ajad
anredpanvyeckuM METOJIOM.

VYpaBHeHuEe c IBYyMsl NEpeMEHHbIMM M €ro rpaduk. Pemienuwe cucrem IByX
JIMHEWHBIX YPAaBHEHUM C JAByMs II€pEMEHHBbIMM. PelieHue cucrem IByX ypaBHEHUH,
OJIHO M3 KOTOpBHIX JHMHEHHOe, a Japyroe — BTOpod creneHu. ['paduyeckas
WHTEPIIPETALNS CUCTEMBI YPAaBHEHUN C IBYMsSI IEPEMEHHBIMH.

Pellienrie TEKCTOBBIX 33/1au alreOpandyeckuM CrocoooM.

HucoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne nMHENMHBIX HEPABEHCTB C OJHOM IepeMeHHOM. Pemenune cucrem
JMHEWHBIX HEPABEHCTB C OJHOM mnepemMeHHOW. KBaapaTHble HEpaBEHCTBA.
I'paduueckas uHTEpnperanus HEPABEHCTB W CUCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMH.

DOyHKIUU

KBagpatnunas ¢yskuusi, e€ rpadpuk u cBoiictBa. [lapabona, koopAauHATHI
BEPIIMHBI TapadOoJIbl, 0Cb CAMMETPHUH MAPaOOJIbI.

Ipadukn dyuxmmit: y = kx, y = kx + b,y = kix, y = x3,y =X, y = |X| , u ux
CBOWCTBA.



Yucii0BbIE NOCIEI0BATEILHOCTH U IPOrPecCUm

[ToHsiTHE YHMCIOBOM MOCIIENOBATENBHOCTH. 3aJlaHUE ITOCIEA0BATEIbHOCTH
peKyppeHTHOH (opmysoi u popmyIioi N-ro wieHa.

Apudpmernueckass U reomerpuueckas mnporpeccud. Dopmyabl N-ro YieHa
apu(pMETUIECKON U T€OMETPUUECKOM MPOTPECCUil, CyMMBI MTEPBBIX N YJICHOB.

N300pakeHne YiIeHOB apu(METHUECKOW W TEOMETPUYECKON Mporpeccui

TOYKaMU Ha KOOPAWHATHOW IUIOCKOCTH. JIMHEWHBIM W SKCIOHEHIIMAIbHBIA POCT.
Cno>XHbI€ NPOLIEHTHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJabTAaThl OCBOCHUS IIPOrpaMMbl YUeOHOTO Kypca «Aredopar
XapaKTepU3yIOTCS:

1) naTpuoTHYeCKOEe BOCIMTAHHUE:

MPOSIBJIEHUEM HMHTEpPECA K MPOLLIOMY M HACTOSLIEMY POCCUICKONM MaTEMATHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JTOCTUKEHUSIM POCCUUCKUX MATEMATUKOB U POCCUMCKOMN
MaTeMaTU4YEeCKON IIKOJIbI, K UCIIOIb30BAHUIO ITUX JOCTHKEHUHN B JAPYrUX HayKax W
MPUKJIAIHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTHIO K BBITIOJTHEHUIO OO0S3aHHOCTEH Tpa)kJaHWHA U peaiu3allid €ro
paB, IPEICTaBICHUEM O MAaTEMaTHUYE€CKUX OCHOBAX (DYHKIIMOHMPOBAHUS PA3JIMYHBIX
CTPYKTYp, SIBIICHUN, MPOLEAYp TIPakJAHCKOro oOuiecTBa (Harmpumep, BbIOOPHI,
ONpPOCHI), TOTOBHOCTBIO K OOCYXICHUIO HTUYECKUX NPOOJEM, CBS3aHHBIX C
MPAKTUYECKUM TPUMEHEHUEM JOCTHKEHUN HAYKH, OCO3HAHWEM BaXKHOCTH MOPaJIbHO-
ATUYECKUX MPUHIUIIOB B JIEATEIIBHOCTH YUYEHOTO;

3) TpyA0BOE BOCIMTAHHE:

YCTAHOBKOM Ha AakKTHMBHOE YyYaCTUE€ B PEHICHUHU NPaKTUYECKUX 3aaad
MaTeMaTUYeCKOW HaINpaBICHHOCTH, OCO3HAHUEM BaXXHOCTHU MAaTEMaTHUYECKOIrO
oOpa3oBaHMsI Ha MPOTSHKEHUH BCEM MKU3HMU MJIA YCHEMHON mnpodeccunoHaIbHON
NEATeIbHOCTY M Pa3BUTHEM HEOOXOIUMBIX YMEHHUM, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM HWHIUBHUAYaJbHOU TPACKTOPUU OOpa30BaHUSI U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CIIOCOOHOCThIO K  OMOIMOHAIBHOMY M OCTETUYECKOMY  BOCHPHITHIO
MaTEeMaTUYECKUX OOBEKTOB, 3a/au, pEIICHUW, pacCyKIECHUW, YMEHHUIO BHJIETb
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

OpUEHTAIME B JICATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4HBIX
Ipe/ICTaBlIeHUi 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJBI U
oO1iecTBa, IMOHMMAHWEM MAaTEMaTHYECKOW HaykKu Kak cdepbl YeI0BEeYeCKOM
NEATEeNIbHOCTU, 3TanoB €€ pa3BUTUS M 3HAYUMOCTH JJi PAa3BUTHUS LUBUIM3AIUU,
OBJIQJICHUEM S3bIKOM MAaTEMaTUKU M MaTEMaTHYECKON KyJIbTypOWl Kak CpEeJCTBOM
MO3HAHUS MHpPA, OBJIAJACHUEM MPOCTEUIIMMHU HABBIKAMH HCCIEAOBATEIBCKOM
NeATEeIIbHOCTH;



6) ¢usuueckoe BocnuTaHue, (OPMUPOBAHHE KYJIbTYPbI 3/10POBbS U
IMOLMOHAIBHOIO 0J1ar0MOJIyYHUs:

TOTOBHOCTBIO TIPHMCHSATh MAaTeMaTHYEeCKHUE 3HaHUS B HHTEpPEcax CBOETO
3I0pPOBbsl,  BEIEHUS  3I0pOBOrO0  oOpaza  Ku3HH  (3I0pOBOE  THTAHWHE,
cOaTaHCUPOBAHHBIN PEXKUM 3aHITHI U OTABIXA, PETYJIsIpHAs GU3HYeCcKasi aKTUBHOCTH ),
c(hOpMUPOBAHHOCTHIO HABBIKA peIIeKCUH, MPU3HAHUEM CBOETO TpaBa Ha OUIUOKY U
TaKOro JKe TpaBa APYroro 4YeIOBeKa;

7) 3K0JI0TMYeCcKOoe BOCIIUTAHHUE:

OpHCHTAIlNCH HAa MPUMCHCHHE MaTEMaTUYCCKUX 3HAHWMA JJI PEIICHMS 3a7ad B
00J1aCTH COXPAaHHOCTH OKPYIKAIOIICH CPEe/Ibl, INTAHWPOBAHUS ITOCTYIKOB U OIEHKH MX
BO3MOXHBIX TIOCIICJCTBUN I OKPY’KAIOIIEH Cpeabl, OCO3HAHHWEM TJIOOAIBHOTO
XapakTepa dKOJOTHIECKUX POOJIeM U MyTel X pPelIeHus;

8) apmanTranmus K M3MEHSIIOIIMMCSI YCJIOBHUSIM CONMAJIbHOW M MPHPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHSX HEOMPEACIEHHOCTH, TOBBIIICHUIO
YPOBHSI CBOE€M KOMIETEHTHOCTU Yepe3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUThCS Y IPYTHX JIOACH, MPUoOpeTaTh B COBMECTHOM JEATEILHOCTH HOBBIC
3HAHWSI, HABBIKK ¥ KOMIIETEHITUN U3 OIBITA IPYTHUX;

HEOOXOJMMOCThIO B  (OPMHUPOBAaHWUU HOBBIX 3HAHWHA, B TOM YHCIIC
dbopMyIHUpOBaTh UACH, TTOHITHS, TUIOTE3bI 00 O0OBEKTAX U SIBJICHUSAX, B TOM YHCIIE
paHee  HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHI  COOCTBEHHBIX 3HAHUN |
KOMIIETCHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHC,

CTIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCTIPUHUMATH CTPECCOBYIO
CUTyallMi0 KaK BBI30B, TPEOYIOMUN KOHTPMEP, KOPPEKTUPOBATh NPHHHUMAEMBIC
permeHuss W JACUCTBUSA, (QOPMYIHpPOBATH M OICHWBATH PHCKA W TOCJEICTBHS,
(GbopMHUPOBATH OIIBIT.

METAINPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTeJbHBbIC YHUBEPCATIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jlornuyeckue JeMcCTBUA:

e BBUBJISTh M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKUM MATEMATHYECKUX
OOBEKTOB, TOHATHA, OTHOMICHUN MEXIYy MOHATHAMHU, (DOPMYyIUPOBATH
ONpENICIICHUST  TOHSATHM,  YCTaHABJIWMBATH  CYILIECTBEHHBIM  IPHU3HAK
KJIaccupuKallii, OCHOBaHUSI i1 OOOOIIEHUS W CpPaBHEHHS, KPUTEPUU
MPOBOJIUMOTO aHAJIN3A;

e BOCIOpUHUMATH, (HOpPMYyIUpPOBaTH W  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEpJUTEIbHBIE W OTpULIATENIbHBIC, C€IWHWYHBIC, YacTHBIE U oO0IIue,
YCIIOBHBIE;



BBISIBIISITh MAaTEMaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U ITPOTHUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOACHUAX U YTBEP)KICHUAX, Ipe/iaraTb KpUTEPUU
JUISI BBISIBIICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JeNaTh BBIBOJBI C MCIOJB30BAHMEM 3aKOHOB JIOTHKH, JAEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

pa3dupaTh J0Ka3aTelbCTBA MAaTEMaTHUECKUX YTBEPKICHUM (MpsMble U OT
IIPOTUBHOIO), IPOBOJUTH CAMOCTOSITEIBHO HECIIOXKHBIE J0KAa3aTEIbCTBA
MaTeMaTUYeCKuX (PakToB, BBICTpPAWBaTh apPryMEHTAlUIO, MPUBOAMTH
MPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKJICHNUS;
BBIOMpATh CIOCO0 pelleHus Y4eOHOW 3anadu (CpaBHUBATh HECKOJIBKO
BapHAHTOB pEIICHUsA, BBIOMpPATh Haubojee MONXOMAMMA C Y4EToM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBare/LCKUe JeHCTBUSA .

HCITOJI30BaTh BOIPOCHI KaK HCCIIENOBATECILCKHA HHCTPYMEHT ITO3HAHUSA,
dbopMynupOBaTh BOMPOCH], (PUKCHPYIONIUE MPOTUBOPEYHE, MPOOIIeMY,
CaMOCTOATENFHO YCTaHABIUBATh UCKOMOE U JaHHOE, (hOPMHUPOBATH TUIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHCHHUE;

MPOBOJUTH TI0O CaMOCTOSITEIBHO COCTaBIICHHOMY IUIaHy HECIIOXKHBIN
AKCIIEPUMEHT, HEOOIBIIIOE MCCIEOBAaHNE TI0 YCTAHOBIICHHUIO OCOOCHHOCTEH
MaTeMaTU4YECKOro 00hEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIAY COOO0I;
CaMOCTOATENHLHO (POopMyIHpOBaTH O0OOIIEHUS M BBIBOJBI IO pe3yjbTaTaM
NPOBEAEHHOTO HAOIIO/ICHUS, HCCIEIOBaHUs, OIEHWBATh JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIECHUH;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoIlecca, a TaKXKE BBIIBUTATh
MIPETOI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c undopmanmeii:

BBISIBIISITh  HEJIOCTATOYHOCTh W M30BITOYHOCTh HMH(OpPMALIUU, JTAHHBIX,
HEOOXOIMMBIX JJIsI pEILICHUS 3a/1auu;

BBIOMpaTh, AaHAJIU3UPOBATH, CHUCTEMATU3UPOBaTh U HHTEPIPETUPOBATH
uHOOPMAIUIO PA3TUYHBIX BUIOB U (POPM MPEICTABICHNUS,

BEIOWpaTh (OpMy TIpeacTaBlieHHUs WHGOPMAIMM W WUIIOCTPUPOBATH
pelraemMbie 3a7a4d  CXEMaMH, JMarpaMMaMiy, WHOW Tpapukod © HX
KOMOHHAIUSIMU,

OIICHUBATh HAJEKHOCTh HMHOOPMALMM 1O KPUTEPUSIM, MPEII0KEHHBIM
yUHTENIEeM WiIH CHOPMYITUPOBAHHBIM CAMOCTOSITEIILHO.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE YUeOHbIe 1eiCTBHUA:

BOCIIpUHUMATDL U (bOpMy.HI/IPOBaTB CYXXKACHUS B COOTBCTCTBHUU C YCIIOBUAMU U
oesaMu O6H_ICHI/I$I, SICHO, TOYHO, I'PaMOTHO BbIPpaKaTb CBOIO TOYKY 3PCHHA B
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YCTHBIX U MUChbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHUS 110 X0y PEIICHUS 3aa4H,
KOMMEHTHPOBATH MOJIyYCHHBINH PE3YIbTAT;

B X0J/ie¢ OOCYXICHHSI 337aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMHI,
MpoOJIeMBbI, pelIaeMOl 3a/1auu, BBICKA3hIBATh WJIEH, HAICIICHHBIC HA TTOWCK
PEIICHMS, COTIOCTABIISATh CBOU CYXACHUS C CYKICHHUSIMHU APYTHX YIYACTHUKOB
auanora, OOHApYXMBaTh pPAa3IMUM€ U CXOJACTBO TMO3UIUNA, B KOPPEKTHOU
dbopme GpopMyIHpOBaTH PA3HOTIIACHS, CBOU BO3PAKCHMUS;

MPEACTABIIATh PE3YyJbTAThl PEUICHUS 3a/lauu, YKCIIEPUMEHTA, UCCIIEIOBAHNUS,
MIPOEKTa, CAMOCTOSTEIIPHO BHIOMPATh (DOpMAT BBICTYIUICHHUS C YUETOM 3a/1a4
MPE3EHTAIMN U OCOOEHHOCTEH ayIUTOPHH;

MOHUMATh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUTYTBHON
paboThI MPU PEIICHUH YYECOHBIX MATEMAaTHYECKUX 3a71aY;

NPUHUMATh LeJb COBMECTHOM IESATENbHOCTH, IJIAHUPOBATH OPTaHU3ALMIO
COBMECTHOM paboThl, pacnpenensTh BUAbl pabdoOT, JAOroBapHUBaThCA,
00CYXIaTh MPOIECC W PE3yJbTaT pabOThI, 0000MATh MHEHHSI HECKOJIBKUX
JIIOJIEH;

y4aCTBOBATh B TPYIIOBHIX (hopMax paboThl (00CykaeHUS, 0OMEH MHEHHSIMU,
MO3TOBBIC INTYpMBI M JIPyTHE), BBIMOJHATH CBOIO 4YacTh pPabOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBUS C IPYTMMH WICHAMH KOMaH/bI, OIICHHBATh
KaueCTBO CBOETO BKJIaga B  OOmMUNA  TPOAYKT TIO  KPUTEPHSIM,
chOpMyTUPOBAHHBIM YIACTHUKAMU B3aUMOJICUCTBHSI.

PerynsiTuBHbIE YHMBepCAJbHbIE YueOHbIE NeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJISITh IUJIaH, AJITOPUTM pEIIeHUs 3anadu (WiIu ero
9acTh), BBIOMPATH CIOCOO pEIICHHS C yY4ETOM HMMEIONUXCS PEeCypcoB U
COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHpPOBAaTh U  KOPPEKTUPOBATH
BApUAHTHI PEIICHUN ¢ YIETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, IMOLUMOHAIBbHbIA HHTEJJICKT:

BJIQJIETh CIIOCOOaMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ybTaTa
pElIeHHs] MaTeMaTUYECKOM 3a/1auH;

MPEABUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYThH MPHU PEIICHUH 3a7a4H,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEIBHCTB,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE PE3yIbTaTa JEATECILHOCTH IMOCTABICHHOW eI U
YCIIOBHSIM, OOBSCHATH MPUYHHBI JOCTIDKCHHSI WJIM HEIOCTYDKCHHS TICIIH,
HAXOJIUTh OMHUOKY, JaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.
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INPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuenuss B 7 KkJacce OOydYarOUIUMHCS TMOJMYYUT CIEAYIOUIUE
IpEeIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUA

BoinonusaTh, codeTtas yCTHble M MHUCbMEHHBbIE NTPHUEMBI, apupMETHUYECKUE
JEUCTBUSA C pallMOHAIbHBIMU YUCIIAMH.

HaxonuTe 3HayeHUsT YHUCIOBBIX BBIPAKEHUW, NPUMEHSITh pPa3HOOOpa3HbIC
CrocoObl ¥ TPHUEMBI BBIYMCIICHUS 3HAYCHUN JPOOHBIX BBIPAKEHUN, COAEPIKAIIUX
OOBIKHOBEHHBIE U JIECSITHYHBIE APOOH.

[lepexomuTe OT omHOM (OpMBI 3amucu 4yucen K Apyroi (mpeoOpa3oBHIBATH
JECATUYHYIO Ip0Ob B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTH B
OECKOHEUHYIO JIECITUYHYIO APOOB).

CpaBHUBATh U yIOPSIOYMBATH PALIMOHAIIBHBIE YHCTIA.

OKpyIJIsITh YnCa.

BrINoONHATS NPUKUAKY U OLEHKY pe3ysibTaTa BBIYUCICHHM, OIEHKY 3HAuYeHUU
YUCJIOBBIX BbIpaKEHUU. BBIMONMHATH ACUCTBUS CO CTENEHSAMH C HaTypabHBIMHU
MOKa3aTeIIMH.

[IpuMeHATh TPU3HAKUA JEIUMOCTH, PA3JI0KEHUE HA MHOXKHUTEIU HATypaJIbHBIX
YHCEll.

PemaTe mNpakTUKO-OPUEHTHPOBAHHBIE 3a/layd, CBA3aHHBIE C OTHOLIEHUEM
BEJIUYMH, MPOMOPIUOHAIBHOCTBIO BEJIWYUH, MPOLEHTAMHU, HHTEPIPETUPOBATH
pe3yibTaThl PEIICHHs 337ady ¢ y4ETOM OTrpaHWYEHHUIl, CBSA3AHHBIX CO CBOMCTBAMM
paccMaTpuBaeMbIX 0OBEKTOB.

AsredpanvecKue BbIPaKeHUA

Hcnonb3oBaTh anreOpanvyecKkyo TEPMUHOJIIOTHIO U CUMBOJIUKY, IPUMEHATDH €€ B
poliecce OCBOEHUs yueOHOro MaTepualia.

HaxoauTth 3HaueHUs OYKBEHHBIX BBIPAKEHUN TMpU 3aJaHHBIX 3HAYEHUSAX
NIEPEMEHHBIX.

BrinonssaTe npeobpa3oBaHus 1EJI0T0 BBIPAKEHUS B MHOTOUIEH MPUBEICHUEM
0/I00HBIX CJIAra€MbIX, PACKPHITHEM CKOOOK.

BbBINOJNHAT YMHOXEHUE OJHOWIEHa Ha MHOTOWIEH M MHOrO4JieHa Ha
MHOTOYJICH, TPUMEHSTH (POPMYJIBI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OCyIIecTBIATh  PA3JIOKEHUE MHOTOYJIEHOB HA MHOXHUTEIH C IIOMOIIBIO
BBIHECEHUS 32 CKOOKU OOIIET0 MHOXXHTEIIS, TPYIIUPOBKH CJIATa€MbIX, PUMCHCHHUS
(bopMyIT COKpAIIEHHOTO YMHOKEHUS.

[TpumensaTs npeoOpa3oBaHrs MHOTOWICHOB ISl PELICHUSI PA3IMUHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXXHBIX MMPEIMETOB, U3 PEATbHON MPAKTUKHU.
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Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYPAJbHBIMU ITOKA3aTENSIMHU IS
npeoOpa3oBaHUs BHIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA

Pemiath nuHeWHbIE ypaBHEHUsSI C OJHOM MEPEMEHHOM, MPUMEHssT IpaBuia
nepexo/ia OT UCXOJHOTO YPaBHEHUS K paBHOCUILHOMY eMy. [IpoBepsTh, siBhsieTcs Jin
YUCJI0 KOPHEM YPaBHEHHS.

[TpumensaTs rpaduueckre METOIbI MPU PEUICHUU JIMHCWHBIX YPaBHEHUW U HX
CHUCTEM.

[logObupate mnpuMepsl TaAp YUCEN, SBIAIONIUXCS PEIICHUEM JIMHEHHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMU.

Ctpouth B KOOPJAMHATHOMN IJIOCKOCTH TpadUK JHHEHHOTO YPAaBHEHHS C ABYMS
NePEeMEHHBIMH, MOJIB3YSICh TPapUKOM, MPUBOIUTH TPUMEPHI PEIICHUS YPaBHEHUS.

Pemate cuctembl JBYX JIMHEMHBIX YpPABHEHUU C ABYMs NEPEMEHHBIMH, B TOM
qucie rpapuuecku.

CocTaBiisITh U peliaTh JUHEMHOE YPAaBHEHHUE WU CUCTEMY JTMHEUHBIX YPABHEHUN
[0 YCJOBHUIO 33aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJaydd
MIOJIyYEHHBIN PE3YJIbTAaT.

DyHKUMH

N3o0paxkaTh Ha KOOPJAWHATHOM MPSIMON TOUKH, COOTBETCTBYIOIIHUE 3aJJaHHBIM
KOOpAWHATAM, JIy4d, OTPE3KH, UHTEPBaJbl, 3alUCHIBATh YUCIOBbIE MPOMEXKYTKH Ha
anre0pandeckoMm sI3bIKe.

OTMeuaTp B KOOPJMHATHOM IIJIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpJAHMHATaM,
cTpouTh Tpaduku TUHEHHBIX QyHKIUNH. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuchiBaTh € MOMOIIBI  (GYHKIMHA  W3BECTHBIE 3aBUCUMOCTU  MEXIY
BEJIMYMHAMHU: CKOPOCTb, BpEMsI, pacCTOSIHUE, 1€HA, KOJHMYECTBO, CTOMUMOCTb,
POU3BOJAUTEINHEHOCTD, BpeMsi, 00BEM pabOTHI.

HaxonuTe 3HaueHrne QpyHKIIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpapuyeckuil cmocod NpenCTaBICHUS M aHaldu3a HHPOpPMALUH,
W3BJICKATh U UHTEPIPETUPOBATH HHPOPMAIHIO U3 TPAadUKOB PEATBHBIX MPOIIECCOB U
3aBUCUMOCTEM.

K xonmy oOydyenuss B 8 kiacce oOydaromuiics TMOJYYUT CIEIYIOIINE
PEAMETHBIE PE3YIIbTATHI:

Yucna v BBIYMCICHUA

Hcnonb30BaTh HaYaIbHbIE MPEJICTABIECHUS O MHOYKECTBE I€CTBUTENIbHBIX YHCEIl
JUISl CPABHEHUS, OKPYTJICHUS W BBIYMCICHUH, U300pa)kaTh JNEHCTBUTEIBHBIE YHUCIA
TOYKAMU Ha KOOPAUHATHOU IIPSMOM.

[IpumeHsATh TOHSATHE AapUPMETHUYECKOTO KBAJIPaTHOTO KOPHSA, HAXOJUTh
KBaJpaTHbIE KOPHH, HCIOJIb3ysl TpPU HEOOXOJUMOCTU KaJIbKYJISTOP, BBIMOJIHATH
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npeoOpa3oBaHus BEIPAKEHUM, COIEPKAIIMX KBaJApaTHbIE KOPHU, HCTIOIB3Ys CBONCTBA
KOpHEM.

Hcnonb3oBaTh 3amucu OOJIBIIMX W MaJbIX YUCEI C IMOMOIIbIO JECATUYHBIX
npoOeii u creneHeit yucna 10.

AuredOpanveckue BbIPAKEHUS

[IpuMeHATP TMOHATHE CTENEHHM C LEeJbIM  [0Ka3aTeleM, BBIIOIHATh
npeoOpa3oBaHus BRIPAXKECHHM, COAEPKANTUX CTETICHH C 1IEIbIM IMOKa3aTEeIeM.

BrInonHATh TOXKIECTBEHHBIE TPEoOpa3oBaHus PallMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE MPaBWJI ACHCTBUI HaJ MHOTOYJIEHAMU U alreOpandyecKuMu ApoosiMu.

PacknanpiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[TpumensaTes mpeoOpa3oBaHUs BBIPAKEHUHN I PEIICHHs Pa3IMYHBIX 3a/1ad U3
MaTeMaTUKH, CMEXHBIX IMPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemiate nuHelHbIC, KBaJpaTHbIE YpPaBHEHUS U pallMOHAIbHBIE YpPaBHEHUS,
CBOJISILLIMECS K HUM, CUCTEMBI IByX YPaBHEHUI C IBYyMSs IEPEMEHHBIMHU.

[IpoBOANUTE IPOCTEUIIINE UCCIECIOBAHUS YPABHEHUM U CUCTEM YPABHEHUH, B TOM
Yuclie ¢ MPUMEHEHHEM TrpaduyecKuX MpeACTaBICHUN (yCTaHABIMBATh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUH PEILICHUS, €CTIU UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauts OT cioBeCHOU (OPMYIUPOBKH 3a7a4M K €€ aredpandecKon Moieu
C TIOMOIIIBIO COCTABJICHUSI YPABHEHUS UJIU CUCTEMbl YPABHEHUH, HHTEPIIPETUPOBATD B
COOTBETCTBHH C KOHTEKCTOM 3aJlauy MOJTYyUYECHHBIN pe3yJIbTar.

[IpuMEHATh CBOMCTBA YMCIOBBIX HEPABEHCTB [IJIsl CPAaBHEHUS, OLIEHKU, PEIIATh
JMHENHBIE HEPABEHCTBA C OJJHOM NMEPEMEHHON U UX CHCTEMBI, JaBaTh IpadUyuecKyro
WUTIOCTPALIMIO MHOKECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[TonumaTe ¥ HCMOIB30BaTh (DYHKIIMOHAIBHBIC TOHATUS W S3BIK (TEPMHHBI,
CUMBOJIMYECKHE O0O03HAYEHHMs), OMNpENeNsITh 3HaueHHe GYHKUUU TIO0 3HAYEHUIO
apryMeHTa, ONpeessiTh CBOMCTBA GYHKUIUHU 1O €€ rpaduKy.

CtpouTth rpaduKu AIeMEeHTapHbIX (PyHKINN BUIA:

y = k/x,y =x2,y = x3,y = x|, y = VX, OIHCBIBATH CBOICTBA YHCIOBOI ()YHKIIHH
o e€ rpaduxy.

K xoniy oOyuenus B 9 KkJjacce o0O0yyaromuiicss TMOJYYUT CIEAYIOIINE
IIPEAMETHBIE PE3YIBTATHI:

Yucii1a ¥ BBIYUCTICHUSA

CpaBHUBATH U YIOPSAIOUYMBATH PAlUOHAIIbHBIC U UPPAllMOHATIBHBIE YHUCIIA.

BoimonuaTe apudMeTnyeckue ACUCTBUS ¢ pallMOHATIBLHBIMU YUCIIAMH, COUeTas
YCTHBIE W TNHUCHBMEHHBIE MPUEMBI, BBIIOJHATH BBIYMCIECHUS C UPPALUOHAIBHBIMU
YUCIIAMH.
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HaxoauTh 3HaYeHUsI CTENEHEN C IEIbIMHU MTOKA3aTeIIsIMU U KOPHEU, BBIYUCIIATH
3HAYEHMS YUCITIOBBIX BHIPAKCHUM.

OKpyIJIsITh ~ IEMCTBUTENIbHBIC YHUCJA, BBIMNOJHATh MPUKUIKY pe3ysbTaTa
BBIYMCIICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUM.

YpaBHeHUs U HEPABEHCTBA

PemiaTe nuMHEHBIE W KBAJIpaTHBIE YPABHEHUS, YPABHEHUSI, CBOSIIUECS K HUM,
IpoCTeHIIe APOOHO-PATMOHANIBHBIC YPAaBHCHUS.

Pemate cuctemsbl 1BYX JIMHEHHBIX YPABHEHUM C IByMS IEPEMEHHBIMU U CUCTEMBI
JIBYX YpaBHEHUM, B KOTOPBIX OJTHO YPaBHEHUE HE SBJISETCS JTUHECHHBIM.

Pemiath TekCTOBbIE 3ajauM  alreOpanvdecKuM CIOCOOOM € TOMOIIBIO
COCTAaBJICHHUS YPABHEHUS UJIM CUCTEMBI JIByX YPAaBHEHHH C ABYMs ITEPEMEHHBIMH.

[IpoBOIUTE IPOCTEUIIINE UCCIETOBAHUS YPABHEHUM U CUCTEM YPaBHECHUH, B TOM
qucjie C MPUMEHEHHuEeM rpadHuuecKux MpeacTaBlIeHuil (ycTaHaBIWBaTh, UMEET JIH
ypaBHEHHE WJIK CUCTEMA YPABHEHUM PEILICHHUS], €CJIM UMEET, TO CKOJIBKO, U IIpouee).

PemaTte nuHEHHbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxaTh
pellieHue HEpPaBEHCTB Ha YMCJIOBON MPSIMOM, 3alMChIBATh PEHICHHE C TMOMOIIbIO
CHMBOJIOB.

Pemiath cucTeMbl TMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIIUE
KBaJ[paTHOE HEPABEHCTBO, N300paxaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YHCJIOBOM
PsIMOM, 3aMUCKHIBATH PEIIEHUE C TOMOIILI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPH PEIICHUM PA3IWYHbBIX 3a/1a4.

DOyHKUMHA

Pacno3naBath (QyHKIMM H3y4eHHBIX BHJIOB. I[loka3blBaTh CXEeMaTHYECKU

pacIioyiokeHue Ha KOOPAMHATHOMN IIOCKOCTH TpadukoB (GyHKImA Buaa: Y = KX, y = kX
+b,y=kix,y=ax2 + bx + ¢,y = x3, y = VX, y = ||, B 3aBucHMOCTH OT 3HAUCHHiI
K03 (PHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Ctpouth U u300paxaTb CXEMaTHYECKH TpaduKd KBAAPATUUHBIX (PYHKIIHIA,
OIHCHIBAaTh CBOWCTBA KBAaIPaTUUHBIX (DYHKIUH MO UX rpaduxam.

Pacno3HaBaTh KBagpaTW4YHYIO (QYHKIMIO IO (hopmyrse, NMPUBOIUTH IPHUMEPHI
KBaIPAaTUYHBIX (YHKLIMNA U3 peabHOMN KU3HU, PUBUKHU, TEOMETPHH.

YuciioBbIe MOCIEI0BATEILHOCTH U NIPOrPecCUm

Pacno3HaBaTh apuMETHUECKYI0 U T€OMETPUUECKYIO IMPOrPECCUH IPU Pa3HbIX
croco0ax 3aaHusl.

BbINONHATL ~ BBIYKMCIEHUS C  HUCHOJb30BaHMEM  (GopMyd N-ro  4ieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccCuii, CyMMbI IEPBBIX N YJIEHOB.

N300paxkaTb ujeHbl MOCIEAOBATEIbBHOCTH TOYKAMU Ha KOOPAMHATHOM
IIJIOCKOCTH.
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PemmaTe 3ama4n, CBsi3aHHBIE C YUCIOBBIMU TOCIEOBATEIIBHOCTSAMHU, B TOM YHCIIC
3alaydl M3 peabHOW KHU3HU (C HCIOJIb30BAHUEM KaJIbKYyJISATOpa, LHU(PPOBHIX
TEXHOJIOTUH).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosn4yecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ie/ioB U TeM undposbie
Ne i/m pasi Kourpoabnsie IIpakTnyeckue (mupp )
NMPOrpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
1 Yucna u BeIYUCIICHUS. PalimoHanbHbIe o5 5 bubmuoreka [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
2 AJITCOPAHHECKNE BLIPHKCHIA 28 1 https://m.edsoo0.ru/7f415b90
bu6nuorexa [JOK
3 Y PaBHCHNS 1 HEPABCHCTBA 20 1 https://m.edsoo.ru/7f415b90
bub6nuoreka [JOK
4 Koopaunats! u rpapuku. @ynkunu 23 1 httos://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
> Hosropenne u ododwerHe 0 ! https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102 6 0

17


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 KUIACC

Ne i/

10

HanmenoBanue pa3ieioB U TeM
NPOrpamMMbl

Uucna u Beruncnenus. KsagparHueie KOpHH

Uncna u BeruuciaeHus. CTeneHs ¢ OCJIbIM
IIOKa3aTcJIEM

Anrebpanyeckue BoipaxkeHus. KBaapaTHblit
TPEXUIICH

Anrebpanyeckue BbIpaXKEeHHUS.
Anrebpanueckas 1poOb

YpaBHeHus 1 HepaBeHCTBA. KBapaTHbie
YpaBHEHUS

VYpaBHeHus1 1 HepaBeHCTBA. CHCTEMBI
ypaBHEHUH

VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa
@yskuyu. OCHOBHBIE IOHATHS
Oynkuun. Yucnossle GyHKIUN

[ToBTOpenue u 06061IeHNE

OBILEE KOJIMYECTBO YACOB I10 IIPOTPAMME

KoanuecTBO 4acoB

Bcero

16

15

15

13

12

102

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bubmuoreka [JOK
https://m.edsoo.ru/7f417af8

bubnuoreka [JOK
https://m.edsoo.ru/7f417af8
bu6mmorexa [{OK
https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
https://m.edsoo.ru/7f417af8

bubmuoreka [JOK
https://m.edsoo.ru/7f417af8

bubnmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmorexa [{OK
https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
https://m.edsoo.ru/7f417af8

bubnuoreka [JOK
https://m.edsoo.ru/7f417af8

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f417af8
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9 KUIACC

Kosn4yecTBO 4acoB DJIeKTPOHHbIE
HaumenoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/m Konrpoabusie IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBarte/ibHbIE
padoThI
pecypchl
1 Uucna u BerunciieHus. JleCTBUTENbHEIC 9 ) bubmuorexa [JOK
qyucia https://m.edso0o.ru/7f419d08
5 VYpaBHEHUs U HEPABEHCTBA. Y PABHEHHS C 14 1 bubnmoreka [JOK
OJHOI EPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CUCTEMBI 14 1 bubnmorexa [[OK
ypaBHEHUH https://m.edso00.ru/7f419d08
bubmuoreka [JOK
4 YpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 16 1 https://m.eds0o.ru/7£419d08
bubmuoreka [JOK
> Dy 16 1 https://m.edso0o.ru/7f419d08
bu6mmoreka [IOK
1
6 YucnoBbie IOCIIEI0BATEIHHOCTH 15 https://m.edsoo.ru/7f419d08
7 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIIHS 18 1 bu6mmoreka [JOK
3HAHUHN https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7
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IHOYPOYHOE IINIAHUPOBAHHUE

7 KUIIACC
Kosn4yecTBO 4acoB JJIeKTPOHHbIE
Nen/m  Tema ypoka Kontposbnbie IIpakTHueckue Aata HHppoBLie
Bcero H3ydeHusi oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypenI
1 [TonsTHE panoHaNBHOTIO YKCIA 1
5 Apudmernueckue 1eicTBUs ¢ 1
paLrOHaIbHBIMU YU CIAMU
3 Apudmernueckue AeicTBUs ¢ 1
paMoHaIBLHBIMHU YUCIIAMH
4 Apudmernueckue 1eiCTBUA C 1
paMoHaIBLHBIMHU YUCIIAMH
5 ApudmeTrndeckue IEHUCTBUS C 1
paLrOHaIbHBIMU YU CIAMU
6 Apudmernueckue AeicTBUs ¢ 1
paMoHaIBHBIMHU YUCIIAMH
7 CpaBHeHue, ynops10uuBaHue 1
palMoHAIBHBIX YHCET
8 Bxoanas konTpoapHas pabora 1 1
9 CpaBHeHue, ynopsijouuBaHue 1
paIMOHABHBIX YHCET
10 CpaBHeHue, ynopsIouuBaHue 1
palMoHAIBHBIX YHCET
11 CreneHs ¢ HaTypaJbHBIM [IOKA3aTENEM 1 Bubnmorexa LIOK

https://m.edsoo.ru/7f4211de
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bu6mmoreka [IOK

12 CreneHb ¢ HaTypaJbHBIM MTOKa3aTEIEM https://m.edsoo.ru/7f421382
13 CreneHnsb ¢ HaTypaJbHBIM [10Ka3aTENEM Bubnmorexa LIOK
https://m.edsoo.ru/7f42154e
14 CreneHns ¢ HaTypaJbHBIM [TOKA3aTENEM Bubmmorexa LIOK
https://m.edsoo.ru/7f4218be
15 CreneHb ¢ HaTypaJbHBIM MTOKa3aTEIEeM
16 Pemenne ocHOBHBIX 3a/1a4 Ha APOOH,
MIPOIICHTHI U3 PEATbHOM MPAKTHUKU
17 Pemienre ocHOBHBIX 3a/1a4 Ha APOOH,
MPOIEHTHI U3 PEATLHOU MPAKTUKU
18 Pemienrie 0CHOBHBIX 3a/1a4 Ha ApoOH,
MPOIECHTHI U3 PEATTLHOM MPAKTUKU
19 Pemenne ocHOBHBIX 3a/1a4 Ha ApOOH,
MIPOIICHTHI U3 PEATbHOM MPAKTHUKH
20 [Ipu3Haku AeTMMOCTH, Pa3JIOKCHHS HA
MHO>KUTEJIA HATYPaIbHBIX YUCEIT
21 [Ipu3Haku AeMUMOCTH, Pa3IOKESHHS Ha
MHO>KUTEJIA HATYPaIbHBIX YUCEI
99 Peanpuabie 3aBucumocTH. [Ipsmast u
oOpaTHasi IPOMOPITMOHATBHOCTH
93 Peanpubie 3aBucuMocTH. [Ipsmas u
oOpaTHasi IPOMOPIIUMOHAIIBHOCTH
24 Peanbubie 3aBucumoctu. [lpsamas u
oOparHas MPOMOPIUOHATEHOCTH
25 KontponbHas paboTa nmo teme

"PannonanpHbIe yncia'
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26

ByKkBeHHBIE BBIpAKEHHUS

bubmuoreka [JOK
21 Dopmysbi https://m.edsoo.ru/7f41feec
28 DopmyItbl
29 [Tepemennsie. [lomycTuMbie 3HaYCHUS
TIEPEMEHHBIX
[IpeobpazoBanme OyKBEHHBIX
30 BBIPOKCHHM, PACKPBITHE CKOOOK H
MIPHUBEICHUE TIOJJOOHBIX CIaracMbIX
[IpeoOpazoBanre OYKBEHHBIX
31 BBIPAKEHUH, paCKpbITHE CKOOOK U bubmmorexa LIOK
https://m.edsoo.ru/7f41fafa
TIPUBEICHNE TIOTOOHBIX CITaraeMbIX
[IpeoOpazoBanue OYKBEHHBIX
32 BBIPAXXEHUM, paCKpbITHE CKOOOK U Bubmmorexa LIOK
https://m.edsoo.ru/7f41fd70
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[Ipeo6pazoBanre OYKBEHHBIX
33 BBIPAKCHUH, paCKphITHE CKOOOK U
NpUBEIEHUE TIOJJOOHBIX ClIaraeMbIX
34 CBolicTBa CTENEHU C HATYPAJTbHBIM
HoKa3areyieM
35 CBoiicTBa CTENIEHHU C HATYPaTbHBIM bubnmnorexa [JOK
II0Ka3aTeNeM https://m.edsoo.ru/7f421382
36 CBoiicTBa CTENEHU C HATYpPaIbHBIM bubnmorexa [[OK
[I0Ka3aTejIeM https://m.edsoo.ru/7f42154e
37 OnHouiieH
38 MHorouseHbl Bubmmorexa LIOK

https://m.edsoo.ru/7f4218be
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bu6mmoreka [IOK

39 Mrorotert https://m.edso0.ru/7f42276e

40 Ciio’keHue, BBIYUTaHUE, YMHOXKEHUE bu6mmoreka [{OK
MHOTOYJICHOB https://m.edsoo.ru/7f422930

41 CnoxeHue, BBIYNTaHUE, YMHOKECHHE bubnmnorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2

42 CnoxxeHue, BBIUUTAHUE, YMHOKEHHE bubmmnorexa [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8

43 CnoxeHue, BBIYNTaHUE, YMHOKECHHE bubnuotexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca

44 DopMyIIbl COKPAIEHHOTO YMHOKEHUS Bubamorexa [IOK
https://m.edsoo.ru/7f423182

45 DopMyJIbl COKPAILIEHHOTO YMHOKEHUS Bubnmorexa LIOK
https://m.edsoo.ru/7f42432a

46 DopMyIIbl COKPAIEHHOTO YMHOXKEHUS Bubmmorexa LIOK
https://m.edsoo.ru/7f42464a

47 DopMyIIbl COKPAIEHHOTO YMHOXKEHUS Bubmmorexa LIOK
https://m.edsoo.ru/7f424c12

48 DopMyIIbl COKPAIIIEHHOTO YMHOXEHUS bubmmorexa [IOK
https://m.edsoo.ru/7f424fd2

49 PaznoskeHre MHOTOWICHOB Ha bubmuoreka [JOK
MHOKHTEIIH https://m.edsoo.ru/7f4251d0

50 PaznoxxeHre MHOTO4JIEHOB Ha bu6mmoreka [JOK
MHOXHUTEIN https://m.edso0.ru/7f423312

51 Paznoxxenre MHOTO4YJICHOB Ha bu6mmoreka [{OK
MHO>KUTEIIH https://m.edsoo.ru/7f4237fe

59 PaznoxeHre MHOrO4JICHOB Ha bub6mmoreka [JOK

MHOXUTCIN

https://m.edsoo.ru/7f4239de
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KonTponbhas pabota no teme

53
"AnreOpandeckue BoIpaKeHHUs"
YpaBHeH#ue, mpaBuiia mpeodpazoBaHus
54 YpaBHEHUS, PABHOCHIIBHOCTh
ypaBHEHUH
JIuneliHoe ypaBHEHHE C OHOU
55 IIEPEMEHHOM, pelIeHNE JTMHEWHBIX
ypaBHEHUH
JIuneniHOE ypaBHEHHE C OAHOU
56 MIEPEMEHHOM, peleHUE JIMHEHHBIX
ypaBHEHUH
JIuneliHoe ypaBHEHHE C OJHOU
57 TIEpEMEHHOM, pelieHne TMHEHHBIX bubmorexa [TOK
. https://m.edsoo0.ru/7f420482
ypaBHEHUM
58 Pemenue 3agad ¢ moMONIbIO
ypaBHEHUH
59 Pemienne 3a1a4 ¢ IOMOIIBIO bubmmnorexa LIOK
ypaBHEHUH https://m.edsoo.ru/7f42064e
50 Pemenue 3aga4 ¢ nomMoIbro but6mmoreka [{JOK
ypaBHEHUH https://m.edsoo.ru/7f420806
61 JluneitHoe ypaBHEHHE C IBYMS bubnmnorexa [JOK
MIEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f4209a0
62 JIuneliHOEe ypaBHEHUE C ABYyMS bubmuoreka [JOK
MIEpEMEHHBIMH U €T0 rpaduK https://m.edsoo.ru/7f420e6e
63 Cucrema 1ByX JIMHEHHBIX YpaBHEHUM bu6muoreka [IOK
C ABYMs IIEPEMEHHBIMHU https://m.edsoo.ru/7f427¢32
64 Cucrema IByX JIMHEHHBIX ypaBHEHUI bubnmnorexa [JOK

C ABYM:A ICPEMCHHBIMHA

https://m.edsoo.ru/7f427e8a
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Cucrema 1ByX JTUHEHHBIX YpaBHEHHM

bubmuoreka [JOK

65 C JBYMsI IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
66 Cucrema 1ByX JJMHEHHBIX YpaBHEHUM
C IBYMsI IEPEMEHHBIMH
67 Pemenue cucrem ypaBHeHUi
68 Pemenue cucrem ypaBHEHUA
69 Pemenue cucrem ypaBHEHUA Bubmmorexa LIOK
https://m.edsoo.ru/7f4284de
70 Pemenue cuctem ypaBHEHUIA bubmmorexa LIOK
https://m.edsoo.ru/7f42865a
71 Pewenne cucreM ypaBHeHU bubmmorexa LIOK
https://m.edsoo.ru/7f4287d6
72 Pemenue cucreM ypaBHEeHUH
73 KonTponbHas pabota mo Teme
"JIuHeliHbIe ypaBHEHUS "
74 Koopaunara Touky Ha psaMoit
bubnmnoreka [JOK
& HHeI0BbIE MPOMEsKY TR https://m.edso:)l. ru/7f421044
bubmmorexa [JOK
76 HHc0BbIE MPOMEAKY TR https://m.edSO(I)l. ru/7f41de76
77 PaccrosiHne Mex 1y IByMsl TOUKaMH bubmmorexa [JOK
KOOPJMHATHOU MPSIMOM https://m.edsoo.ru/7f41dff2
78 Paccrostarie Mex 1y ABYMsI TOUKaMH
KOOPJMHATHOM MPSIMOM
79 [IpsimoyrospHas cucteMa KOOpAUHAT

Ha INJIOCKOCTHU
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[IpsimoyrosbHas cucreMa KOOpAUHAT

80
Ha IIOCKOCTHU
81 [Ipumeps! rpadukoB, 3a1aHHBIX Bubmuoreka [IOK
hopmymamu https://m.edsoo.ru/7f41el6e
82 [Tpumeps! rpadukoB, 3a1aHHBIX bu6nuoreka [IOK
dbopmynamu https://m.edsoo.ru/7f41e42a
83 [Ipumeps! rpagukoB, 3aaHHBIX bubnuoreka [JOK
hopmynamu https://m.edsoo.ru/7f41e8a8
84 Urenue rpa)ukoB pealbHBIX bubnuoreka LIOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ed80
85 Urenue rpadMKkoB pearbHbIX
3aBUCUMOCTEN
bu6nuoreka [IOK
86 Honsrne pynicuun https://m.edsog ru/7f4lea24
87 I'paduk GyHkEH
. . bubnmoreka [[OK
88 CBoficTa pyHKumi https://m.edSO(I)l. ru/7f41ef06
89 CoiicTBa GyHKIMH
. bubnmnorexa [JOK
%0 Junetinas pynius https://m.edso:)l. ru/7f41f078
. bubnmnorexa [JOK
o Juneittas pyHics https://m.edSO(I)l. ru/7f41f1fe
92 [Moctpoenne rpaduka ITMHEHHOM Bubmuoreka [JOK
byHKIIIT https://m.edsoo.ru/7f427282
93 [MocTpoenue rpaduka TUHEHHON bu6nuoreka [IOK
GbyHKIMN https://m.edsoo.ru/7f427412
94 Tpadu dysKim y =/x but6mmoreka [JOK

https://m.edsoo.ru/7f426d1e
26



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e

95 I'padpux pynkumm y =[x| 1
KonrtponsHas pabora o Teme

96 "Koopnunats! u rpapuku. Oynkuun" / 1 1
Bcepoccuiickast mpoBepodHas pabota

Hrorosast KoHTpoOsIbHAs paboTa /

97 N 1 1
Bcepoccuiickas npoBepouHas paboTa
[ToBTOpEHNE OCHOBHBIX MOHATUN U
98 METOHO0B Kypca 7 Kiacca, 00001eHne 1 Bubmrorexa LIOK
Hv P ’ - https://m.edsoo.ru/7f41f50a
3HAHUU
[ToBTOpEHME OCHOBHBIX OHATUN U
99 METOZIOB Kypca 7 Kiiacca, 00001eHne 1 Bubmorexa IIOK
le P ’ - https://m.edso00.ru/7f429c6¢c
3HAHUU
[ToBTOpEHNE OCHOBHBIX NOHATUN U
100 METOOB Kypca 7 Kiracca, 00001eHIe 1 Bubmiorexa LIOK
IIU P ’ - https://m.edso00.ru/7f429f32
3HAHUUI
IToBTOpEHHE OCHOBHBIX MOHATHIN U
101 METOHOB Kypca 7 Kiiacca, 00001IeHue 1 Brbmaorexa LIOK
Hv P ’ H https://m.edsoo.ru/7f42a0e0
3HAaHUU
[ToBTOpEHNE OCHOBHBIX MOHATUN U
102 METOH0B Kypca 7 Kiacca, 00001ieHue 1 Bubmorexa IOK
Hv P ’ - https://m.edsoo.ru/7f42a27a
3HAaHUHU
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOTPAMME
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8 KUIACC

KoiunvecTBo yacos JJIeKTPOHHBIE
Ne n/n Tema ypoxa Kontpoiabnbie  IIpakTHueckue Aata HHppoBLie
Bcero u3yuyeHHs1 oOpa3oBaTe/bHbIE
padoThI padoThI pecypesr
1 KBaznpaTHblii KOpeHb U3 YKCIia 1 Bubmmorexa LIOK
https://m.edsoo.ru/7f42d452
bu6mmoreka [JOK
2 [TonsiTHE 00 UPPAIMOHAIIEHOM YHCIIC 1 https://m.e dso:)l.ru I7f4%eaaa
3 JlecsTHUHBIC TPUOTKCHHUS 1
UPPALMOHATHHBIX YHCE
4 JecsaTruunble PUOTMKCHUS 1
UPPaLMOHATHHBIX YHCE
JlelicTBUTENBHBIC YHCTIA
CpaBHeHUE IEHCTBUTEIBHBIX YUCEI
7 CpaBHEHHUE JICHCTBUTEIBHBIX YHACEI
8 Apudmernueckuil KBaJpaTHBIHN 1
KOpEHb
9 BxoaHast KoHTposibHas paboTa 1 1
10 YpaBHeHHE BHA X* = a 1
11 CaoiicTBa apupMeTuIeCcKux 1 bu6mmoreka [JOK
KBaJpaTHBIX KOPHEN https://m.eds00.ru/7f42d862
12 CaoticTBa apupmMeTuuecKux 1 bubnuotexa [JOK

KBaJIPaTHBIX KOpHE

https://m.edsoo.ru/7f42d862
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[IpeobpazoBanme YUCTOBBIX

13 BBIPAXKEHUI, COAEPKALIX bubmorexa IIOK
p » CoAeprattl https://m.edso00.ru/7f42dd26
KBaJ[paTHBIE KOPHU
[Ipeobpa3zoBanue YUCTOBBIX
14 BBIpaXXEHUHN, COAEPKAIIIUX buGnnorexa [JOK
p » COnepratl https://m.edsoo.ru/7f42ded4
KBaJIpaTHBIC KOPHU
[IpeoOpazoBaHme YHCIOBBIX
15 BEIpaKCHUH, CoIepKaIlnx bubmorexa TTOK
p » CONCpKaIll https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIE KOPHU
[TpeobpazoBaHue YUCITOBBIX
16 BBIPAXKEHUN, COAEPIKALLIX bubmmorexa TTOK
p » CONCpKaIll https://m.edsoo.ru/7f42e262
KBaJIpaTHBIC KOPHU
17 Crelnens ¢ 1ENILIM ITOKa3aTeIeEM bubmmorexa TTOK
H https://m.edsoo.ru/7f4354a4
CrannmapTHas 3ammuch yncia. Pazmepbl
00BEKTOB OKpY’KaroIIero Mupa (ot
18 3JIEMEHTAPHBIX YaCTHUIL J10 bu6muoreka [JOK
KOCMHUYECKHX 00BEKTOB), https://m.edso00.ru/7f436098
JUTUTEITHHOCTH TIPOIIECCOB B
OKPY’KaOIIIeM MHUPE
19 CBolicTBa CTEIIEHHU C ICIIBIM bubnuorexa [JOK
OKa3aTeiIieM https://m.edsoo.ru/7f435648
20 CBoiicTBa CTENEHH C 1IEJIBIM bu6mmoreka [JOK
OKa3aTeiIeM https://m.edsoo.ru/7f435648
21 CBOJICTBA CTEIEHHU C IIETBIM bubmuoreka [JOK
noKa3aTejieM https://m.edsoo.ru/7f435648
29 CBolicTBa CTENIEHHU C LEIIBIM bubnuorexa [JOK

IIOKa3aTCjIceM

https://m.edsoo.ru/7f43599a
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CBoiicTBa CTENEHH C LEIBIM

bubmuoreka [JOK

23 MoKa3aTeyieM https://m.edsoo.ru/7f435ed6
24 KBanpaThblii TpéxusneH
25 KBanpartuslii TpéxuneH
26 Pa3noxxeHue kBagpaTHOro TpéxusaeHa bubnuoreka IIOK
Ha MHOYKHUTEIIN https://m.edsoo.ru/7f42fd38
27 Paznoxenue kBaipaTHOro TpEXusieHa bu6muoteka [JOK
Ha MHOXXUTENU https://m.edsoo.ru/7f42fd38
KonTponbHas paborta o temam
28 "KBangparueie kopau. CTeneHu. bubmorexa [JOK
KpapaTHbrii Tpexech” https://m.edso0.ru/7f42ec80
bu6mmoreka [IOK
29 Aarebpantiecias ApoOk https://m.edSO(I)l. ru/7f430382
JlonmycTrMble 3HaYeHUsI IEPEMEHHBIX,
30 BXOJIAIIMX B aIreOpanvecKue
BBIPAKEHUS
JlommycTrMBIe 3HAYCHHSI IICPEMCHHBIX,
31 BXOJISIIIIUX B ajreOpandecKue
BBIPAKEHUS
32 OCHOBHOE CBOMCTBO areOpanvecKkoin bu6muoreka [JOK
Ipodu https://m.edsoo.ru/7f4308e6
. bubmuoreka [JOK
33 Coxpamerne apodeii https://m.edSO(I)l. ru/7f430a8a
. bubnmnorexa [IOK
34 Coxpamene podeit https://m.edsoil. ru/7t430f44
35 Coxparenue apobeit bubmmorexa [IOK

https://m.edsoo.ru/7f430f44
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36 CrnoxxeHue, BRIYMTAHUE, YMHOKCHHE bu6mmoreka [JOK
U JICJICHHE ajnreOpandyeckux Apooei https://m.edsoo.ru/7f43128c
37 CnoxxeHue, BBIUUTAHUE, YMHOKEHHE bubnmnorexa [JOK
U JICTICHHUE anreOpandecKux Ipooei https://m.edsoo.ru/7f4315c0
38 CnoxxeHue, BBIUUTAHUE, YMHOKEHHE bubnuorexa [JOK
U JICJICHHE anreOpandeckux Apooei https://m.edsoo.ru/7f4318c2
39 CrnoxxeHue, BBIYNTAHUE, YMHOKCHHE bubnuotexa [JOK
U JICJICHHE anreOpandeckux Apooei https://m.edsoo.ru/7f431a20
40 [Ipeo6pa3oBanue BbIpakeHUH, bubnuoreka LIOK
COJIepIKaINX anredpandecKkue Ipoou https://m.edso0.ru/7f43259¢c
41 [IpeobpazoBaHue BeIpakeHUIH, bubnuoreka [JOK
COJIepIKalINX anredpandecKkue Ipoodu https://m.eds00.ru/7f432736
42 [Ipeo6pas3oBanue BbIpakeHU, bubnuoreka [IOK
coJiepXkaniux aaredpandeckue 1poou https://m.edsoo.ru/7f432736
43 KonTponbhas padbota no teme bubnuoreka LIOK
"Anredpanyeckas 1pooOs" https://m.edsoo.ru/7f431d36
bu6mmoreka [JOK
44 Keazpatrioe ypasrierne https://m.edSO(I)l. ru/7f42eela
45 Hemnonnoe kBagpaTHOE ypaBHEHHE bubmmorexa LIOK
https://m.edsoo.ru/7f42eela
46 Henonnoe kBagpaTHOE ypaBHEHNE bubmmorexa LIOK
https://m.edsoo.ru/7f42eela
47 ®dopmysia KOpHEH KBaJIpaTHOTO Bbubmuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f42f158
48 dopMyia KOpHEW KBaIpaTHOTO bu6nuoreka IIOK
ypaBHEHUS https://m.edsoo.ru/7f42f3f6
49 dopmyiia KOpHEN KBaJPaTHOTO bu6nuoreka [IOK

ypaBHEHHUS

https://m.edsoo.ru/7f42f5a4
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bu6mmoreka [IOK

>0 Teopema Buera https://m.edsoo.ru/7f42fef0
bu6mmoreka [IOK
> Feopema Brera https://m.eds00.ru/7£430076
59 Pemenue ypaBHeHMI, CBOAIIMXCA K bu6nuoreka [{IOK
KBaJpaTHBIM https://m.edsoo.ru/7f43c542
53 Pemenne ypaBHeHUH, CBOASIINXCS K bubmmorexa [JOK
KBaJPATHBIM https://m.edsoo.ru/7f43c3d0
54 [pocteiimme ApoOHO-palMOHATbHbIE bubmuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f4328c6
55 [IpocTeiimme 1poOHO-paOHATIEHEIE bu6nuoreka [JOK
ypaBHEHUSA https://m.edsoo.ru/7f432b6e
56 Pemrenne TekCTOBBIX 3a7a4 € bubmmorexa [JOK
ITOMOIIIBIO KBa/IPATHBIX YPABHEHUI https://m.edsoo.ru/7f42f75¢c
Penienne TeKCTOBBIX 3a/1a4 C bubnunorexa LIOK
S7 .
TIOMOIIBIO KBAJIPATHBIX YPABHEHUHU https://m.edso00.ru/7f42{8f6
58 Konrtponsnas padora o Teme bu6munoreka IIOK
"KBanpaTHble ypaBHEHUS" https://m.edsoo.ru/7f4301f2
JIuneitHoe ypaBHEHUE C IBYMS
59 NEPEMEHHBIMH, €T0 rpaduK, MPUMEPHI
pelIeHrs ypaBHEHUHN B LENbIX YUCIIaX
JIuHeiitHOe ypaBHEHUE C IBYMS
60 MEPEMEHHBIMH, €T0 TpaduK, MPUMEPHI
pelIeHUs YPaBHEHUH B TEJIBIX YUCIIAX
JIuHeiiHOE ypaBHEHUE C IBYMS
61 MePEeMEHHBIMH, ero TpaduK, MpuMepbl

pelIeHUsT ypaBHEHUH B LENBIX YHCIIAX
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62

63

64

Pemenne cucreM nByX JIMHEHHBIX
YPaBHEHHUH C IByMs IEPEMEHHBIMU
Pewienue cucreM IBYX JIMHEWHBIX

YPaBHEHUH C ABYMS IEPEMEHHBIMU

Pemenue cucrem ABYX JIMHEMHBIX
ypaBHCHI/Iﬁ C ABYM: IEPEMCHHBIMU

65

[Ipumeps! pemieHust cucrteM
HEJIMHEWHBIX YPAaBHEHUH C IBYMsI
NIEPEMEHHBIMU

66

67

68

69

70

71

72

[Ipumepsl pemieHus cucreM
HEJIMHENHBIX YPaBHEHUH C ABYyMS
IIEPEMEHHBIMU

I'paduueckas uHTEpIIpETALIUS
YpaBHEHUS C IBYMs [IEPEMEHHBIMU U
CHCTEM JIMHEHHBIX YPABHEHHI C
JBYMsI IEPEMEHHBIMU

I'paduueckas uHTEpIIpETALIUS
YpaBHEHUS C IBYMs [IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

Perrennie TekCcTOBBIX 3a7a4 C
IIOMOUIBIO CUCTEM YPAaBHEHUU
Pemenne TekcTOBBIX 3a4a4 C
IIOMOLIBIO CUCTEM YPABHEHUN
Perrenue TeKCTOBBIX 3a7a4 C
IIOMOIIBIO CUCTEM YPAaBHEHUM

I’II/IC.]IOBIJIE': HepaBeHCTBa n ux
CBOMCTBA

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

bubmuoreka [JOK
https://m.edsoo.ru/7f43d6d6
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YucnoBble HEPABEHCTBA U UX

73 .
CBOIiCTBa
74 HepaBeHcTBO ¢ 0/1HO TepeMEHHOMN
75 JIuHeiiHbie HEPABEHCTBA C OAHOM bu6mmoreka [IOK
IIEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42c692
76 Jlunelinble HEPABEHCTBA C OJTHOM bubmmorexa [[OK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c840
77 JIuneliHble HEPABEHCTBA C OJTHON
IIEPEMEHHOM U UX PEIICHHE
78 CucTeMbl TMHEHHBIX HEPABEHCTB C bubnuorexa [JOK
OJIHOM NIEPEMEHHOM U UX PEILECHUE https://m.edsoo.ru/7f42cb88
79 CucTeMbl TMHEHHBIX HEPABEHCTB C bubmmorexa [[OK
OJIHOU MEPEMEHHON U X PEUICHUE https://m.edsoo.ru/7f42cd2c
80 CucreMbl TUHEHHBIX HEPABEHCTB C
OJIHOU MEPEMEHHON U X PEUICHUE
N3o0paxkeHune peneHns THHEHHOTO
81 HEPaBEHCTBA U UX CUCTEM Ha bubmorexa [IOK
p . . https://m.edsoo.ru/7f42c9e4
YHUCIIOBOU MPSMOiA
N3o0pakenue peieHrs THHEHHOTO
82 HEpaBeHCTBA U UX CUCTEM Ha bubmmorexa [JOK
P . . https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MPSMOi
83 KonTtponsHas pabora o Temam
"HepasenctBa. CucteMbl ypaBHEeHUN"
bubmorexa [JOK
84 [Tonstue pynkunn
PyHKu https://m.edsoo.ru/7f433c12
85 O6nactb ornpeesieHuss © MHOXECTBO bubmmorexa [[OK

3HaYeHUHN QYHKINH

https://m.edsoo.ru/7f433d84
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86

Crnioco0rl 3a1anust QyHKIUN

87 I'padux Gpynkmum
88 CaoiicTBa QyHKIMH, UX OTOOpaskeHHe
Ha Tpaduke
89 UreHne U OCTpOeHUE TpaduKoB
byHKIII
90 [Tpumeps! rpadukoB GpyHKIKH,
OTpaXKAIOIINX peabHbIE MPOLECCHI
OYHKIIMH, OTIMCHIBAIOIIUE MPIMYIO U
91 0631/)3TEYI0 nponopuné?{anbffme ’ bubmorexa [JOK
https://m.edsoo.ru/7f434bbc
3aBUCHMOCTH, UX TpaduKu
92 I'umepGomna
bu6mmoreka [JOK
9 Tnnepboxa https://m.edsoo.ru/7f4343e2
B bubmmnorexa LIOK
%4 Tpacpuic pymium y =x* https://m.edso0o.ru/7f434572
Oyarmuu y =X2, Yy = X3,y = VX, Yy = |x|;
95 rp}e’ubnqeai)e pelilleﬂne ;/paBHeH):/IfI LI | bubmmorexa LIOK
. https://m.edsoo.ru/7f434d38
CUCTEM ypaBHEHUH
[ToBTOpEHNE OCHOBHBIX MOHSATUH H
96 METOJI0B KypcoB 7 U 8 KJIacCOB, Bubmuoreka [IOK
06o6menne 3nanuit / Beepoccuiickas https://m.edsoo.ru/7f4371aa
npoBepoyHas pabora
97 Hrorosas koHTponbHas padoTa / bu6mmoreka [JOK
Bcepoccuiickas npoBepounasi paboTa https://m.edsoo.ru/7f434eb4
[ToBTOpEHUE OCHOBHBIX NOHATUN U
98 METOJIOB KypCOB 7 M 8 KJIacCOB,

000011IeHHE 3HAHU
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[ToBTOpEHNE OCHOBHBIX IMMOHATHH H
99 METOJIOB KypcOB 7 U 8 KIJIacCOB,
000011IeHNE 3HAHUN

[ToBTOpEHNE OCHOBHBIX OHATUN U
100 METOJIOB KypCOB 7 U 8 KIJIaCCOB,
0000111eH1Ee 3HAaHUHT

[ToBTOpEHNE OCHOBHBIX NOHATUN U
101 METO/IOB KypCOB 7 U 8 KJIaCCOB,
000011IeHEe 3HAHMIA

[ToBTOpEHNE OCHOBHBIX MOHATUN U
102 METOJO0B KypCOB 7 U 8 KJIacCOB,
000011IeHNE 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

bubmuoreka [JOK
https://m.edsoo.ru/7f43736¢

bubmorexa [JOK
https://m.edsoo.ru/7f437510

bubmuoreka [JOK
https://m.edsoo.ru/7f4376b4

but6mmoreka [{OK
https://m.edsoo.ru/7f436b88
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9 KUIACC

Kosn4yecTBO 4acoB DJIeKTPOHHbIE
Nen/m  Tema ypoka Koutponbubie  IIpakTuueckue Aara tdposbie
Bcero H3y4eHUusi oOpa3oBaTeIbHbIE
padoThI padoThI pecypesr
PannonaneHeie yncna,
1 UppalMOHATIbHBIE YHCIIA, KOHEUHBIE U 1
OECKOHEUHbIE JECSITUUHBIE JPOOU
MHOXECTBO IeHCTBUTEIBHEBIX YHCEIT,
2 JIEWCTBUTEIILHBIE YMCIIA KAK 1
OECKOHEUYHbIE IECATHYHBIE IPOOH
B3aumHO 0/1HO3HAYHOE COOTBETCTBHE
3 MEX1y MHOKECTBOM JIEHCTBUTEIbHBIX 1
4KCesl 1 MHOXKECTBOM TOUYEK
KOOPAMHATHOU MPSIMOi
CpaBHeHHE IeHCTBUTENIbHBIX YHCET,
4 apupMeTHIECKHUE IEHCTBUS C 1
NEHCTBUTENFHBIMH YUCIIAMU
5 [TpubnmxEHHOE 3HAYEHNE BETUMUYHHBI, 1
TOYHOCTb MPUOTMKEHUS
OxkpyriieHue yucen
Oxpyrienue yucesn
3 [Ipukuaka u oLleHKa pe3yJIbTaTOB 1
BBIYHMCIICHUI
9 Bxoanas konTpoapHas padborta 1 1
10 [Ipukuaka 1 oleHKa pe3yabTaToB 1

BBIYUCIICHUI
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JIuneiinoe ypaBHeHue. Pemenne

bubmuorex [JOK

1 YpaBHEHUH, CBOASIIIMXCA K JINHEUHBIM https://m.edsoo.ru/7f43bf66
12 JInneniHoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOJSAIIUXCS K JIMHEUHBIM
KBanpaTtHoe ypaBHenue. Pemenue
13 ypaBll{:)eHHﬁ, C};l:z)I[HIHI/IXC}I K Eubmorexa ITOK
https://m.edsoo.ru/7f43c542
KBaIpaTHBIM
KBanpatHoe ypaBHeHue. Peienne
14 YpaBHEHUH, CBOASIIIIMXCS K bubmmorexa TTOK
https://m.edsoo.ru/7f43c542
KBaIpaTHBIM
15 bukBaapaTHbie ypaBHEHUs Bubamorexa [IOK
https://m.edsoo.ru/7f43c3d0
16 buxBanpaTHble ypaBHEHUS Bubnmorexa LIOK
https://m.edso0.ru/7f43c3d0
[Ipumepsl pelieHus: ypaBHEHUM
17 TPETbEN U YETBEPTOU CTENIEHEN
pa3iIoKEHUEM Ha MHOKUTEH
[Ipumeps! pemieHust ypaBHEHUI
18 TpPEThel U YeTBEPTOM CTENIEHEH
pa3IoKEeHUEM Ha MHOKUTEIH
19 Pemenue 1poOHO-panioOHaIBHBIX Bubmuoreka [JOK
yYpaBHEHUH https://m.edsoo.ru/7f43c9b6
20 Pemenue npoOHO-parioOHaIBHBIX bubnuoreka IIOK
ypaBHEHUH https://m.edso0.ru/7f43c9b6
21 Pemennie TekcTOBBIX 3a7a4
anredpanvdeckuM METO0M
29 Pemenne TekCTOBBIX 33124

anreOpanvaecKuM METOJI0M
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Pemrenne TekcTOBEIX 3ama4

23
areOpanyecKkuM METOZIOM
24 Konrponbnas padora o Teme
"YpaBHEHUs ¢ OIHOM TIepeMeHHOM"
o5 YpaBHEeHUE € IBYMS IEPEMEHHBIMU U bubnuorexa [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 YpaBHeHUE ¢ IBYMSI IEPEMEHHBIMU U bubnuotexa [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
27 Cucrema 1ByX JTMHEHHBIX YpaBHEHUII ¢
JBYMsI IEPEMEHHBIMU U €€ pEIICHUE
28 Cucrema 1ByX JIMHEHHBIX YPaBHEHUI C
JBYMsI IEPEMEHHBIMU U €€ pEIICHUE
29 Cucrema 1ByX JTMHEHHBIX YpaBHEHUII ¢
IBYMsI IEPEMEHHBIMHU U €€ PEIICHUE
Cucrema 1ByX JIJMHEHHBIX YpaBHEHUI ¢
30 JBYMsI IEPEMEHHBIMU U €€ pEIICHUE
Pemenue cucrem 1ByX ypaBHEHMH,
31 OJIHO U3 KOTOPBIX nn}iiegioe, a ipyroe Bubmmorexa LIOK
. https://m.edsoo.ru/7f43d23a
— BTOPOM CTENEHU
Pemenue cucrem AByX ypaBHEHUH,
32 OJIHO U3 KOTOPBIX JUHEWHOE, a Apyroe Bubnmorexa LIOK
. https://m.edsoo.ru/7f43d55a
— BTOPOM CTENEHU
Pemenuie cuctem IByX ypaBHEHHIA,
33 OJTHO U3 KOTOPBIX JUHEWHOE, a Ipyroe
— BTOpOH CTEIICHU
Pemenue cuctem 1ByX ypaBHEHMH,
34 OJIHO M3 KOTOPBIX JINHEIHOE, a IPyroe

— BTOPOM CTENEHU
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I'padnueckas nunTepnperanus

35 CUCTEMBI YPaBHEHUI ¢ IBYyMsI
NepPEMEHHBIMU
36 Pemrenne TekcTOBBIX 3a1a4
anreOpanvdecKuM crocobom
37 Pemienue TekcToBbIX 3a1a4
asreOpanyecKuM crocooom
38 KontponsHas pabora no Teme
"Cucremsl ypaBHEHUN"
39 YucnoBbie HEPABEHCTBA U MX CBOHCTBA
40 YucnoBsle HEPaBEHCTBA U UX CBOMCTBA Bubmmorexa LIOK
https://m.edsoo.ru/7f43ad5a
41 JIuHeliHbIE HEPABEHCTBA C OJHOMN Bubmuoreka [JOK
IIEPEMEHHOM U UX PELIECHUE https://m.edsoo.ru/7f43af08
42 JIuneliHble HEpABEHCTBA C OJJHOMI bubnuotexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 Jlunelinbie HEPABEHCTBA C OJTHOM bubnmnorexa [JOK
IIEPEMEHHOM U UX PELIECHUE https://m.edsoo.ru/7f43af08
44 Cucrempl TMHEVHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEILICHHE
45 CucremMpl TMHEVHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PELIECHUE
16 CucTeMbl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PEIICHUE
47 KBanpaTHble HEpaBEeHCTBA U UX bubnuoreka [IOK

perieHne

https://m.edsoo.ru/7f43b098
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48 KBanpaTHble HEpaBeHCTBaA U X bubmuoreka [IOK
peuieHue https://m.edsoo.ru/7f43b21e
49 KBanpaTHble HEpaBeHCTBA U X Bubmuoreka [IOK
pelieHue https://m.edsoo.ru/7f43b5a2
50 KBanparHble HepaBeHCTBA U UX
peleHue
51 KBanpatHbie HEpaBeHCTBA U UX
peleHue
I'paduueckas naTEpIpEeTALINA
52 ngg;eHCTB " CI/ICTSMpHep:BeHCTB c Bubnmorexa LIOK
https://m.edso00.ru/7f43b098
JIBYMSI IEPEMEHHBIMH
I'paduueckas nuHTEpIIpETALIUS
53 HEPABEHCTB U CUCTEM HEPABEHCTB C
JIBYMSI IEPEMEHHBIMH
54 Konrponbnas pabora o Teme
"HepaBencrna"
55 KBanpaTtuunas ¢pynkuus, e€ rpaduk u bubnuoreka [IOK
CBOICTBa https://m.edso00.ru/7f4396¢6
56 KBanparuunas ¢pynkuus, e€ rpagux u bubnuoreka IIOK
CBOMCTBa https://m.eds00.ru/7f439842
57 KBanparuunas ¢pyHkuus, e€ rpagux u bubnuoreka [{IOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
58 [TapaGouna, KOOpAMHATHI BEPIIMHbI bubnuoreka [IOK
1apadoJIbl, OCh CHMMETPHH TTapadoJIbI https://m.edsoo.ru/7f439eb4
59 [TapaGouna, KOOpAMHATHI BEPUIMHbI bubnuoreka LIOK

napa0oIbl, OCb CHMMETPUH apadoIbl

https://m.edsoo.ru/7f43a03a
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60 [Tapabouna, KOOpAMHATHI BEPUIMHbI bubmuoreka [IOK
napaboibl, 0Cb CUMMETPHH MapadoIIbl https://m.edsoo.ru/7f43alac
61 [Tapabona, KOOpAMHATHI BEPIINHBI Bubmuoreka [IOK
napaboIIbl, 0Cb CAMMETPHH apadOoITbl https://m.edsoo.ru/7f43a31e
62 [Tapabona, KOOpAMHATHI BEPIINHBI bu6nuoreka [IOK
napaboJIbl, 0Ch CAMMETPHUH TapaldoIIbl https://m.edso0.ru/7f43a526
63 [TapaGouna, KOOpAMHATHI BEPIIMHbI
napaboibl, 0Cb CHMMETPHH MapadoIIbl
64 I'padpuxu pynkmmit: y = kx, y =kx + b,
y=K/x, y=x3, y=vX, y=|X|
65 I'paduku pyukumit: y =kx, y =kx + b,
y=K/x, y=x3, y=vX, y=|X|
66 I'paduku pynxmmit: y =kx, y=kx + b,
y=Kk/X, y=x3, y=vX, y=|X|
67 I'paduku pynkumii: y = kx, y =kx + b,
y=K/x, y=x3, y=vX, y=|X|
68 I'paduku pyukumit: y =kx, y =kx + b,
y=Kk/x, y=x3, y=vX, y=|X|
69 I'paduku pynkumii: y = kx, y =kx + b,
y=k/x, y=x3, y=vx, y=|X|
70 KonrtponsHas pabora o Teme bubnuoreka LIOK
"OyHkun" https://m.edsoo.ru/7f43ab84
71 ITonsTHE yncnoBOM bubmuoreka [JOK
[10CIEA0BATEILHOCTH https://m.edsoo.ru/7f43e6c6
3aaHue Mocie10BaTeIbHOCTH
72 pekyppeHTHoU hopmyIon u hopmyoi bubmmorexa [JOK

N-ro 4jieHa

https://m.edsoo.ru/7f43ebda
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73 ApudmeTrnueckas u reoMeTpuyecKas bubmuoreka [IOK
Mporpeccuu https://m.edsoo.ru/7f43ed7e
72 Apudmernueckas 1 reoMeTpUIeCcKas Bubmuoreka [IOK
MPOrpeccuu https://m.edsoo.ru/7f43f3b4
®opMmyIibl N-TO YieHa
75 apupMETUIECKON U TEOMETPUUICCKOMN bubmmorexa [IOK
p . p https://m.edsoo.ru/7f43f58a
MPOrpeCCUil, CyMMBbI MEPBBIX N WICHOB
®opMmyIbl N-TO YiIeHa
76 apu(pMeTHYECKON U TeOMEeTPUIECKOM Bubmmorexa [IOK
p . p https://m.edsoo.ru/7f43ef2c
MIPOrpeCCUil, CyMMBI ITEPBBIX N WICHOB
®opMyIbl N-TO 4iIeHa
7 apuMETHIECKON U TEOMETPUUICCKON bubmmorexa [JOK
p . p https://m.edsoo.ru/7f43f0c6
MIPOrPECCUM, CYMMBI ITEPBBIX N WICHOB
@opMyIIbl N-TO YiIECHA
78 apu(PMETHIECKON U TEOMETPHUIECKOM bubmorexa [JOK
p . P https://m.edsoo.ru/7f43f72e
MIPOrpeccuii, CyMMBI NIEPBBIX N YWIEHOB
®opMyIIbl N-TO YiIEeHA
79 apu(METHYECKON U TEOMETPUIECKON bubmmorexa [IOK
P . P https://m.edsoo.ru/7f43f8a0
MPOTPECCUM, CYMMBI MEPBLIX N YICHOB
N306paxenue 4ieHoB
80 apu(pMeTHYECKON U T€OMETPUIECKON
MPOrpeccuil TOUKaMu Ha
KOOPJAWHATHOW INIOCKOCTH
N3006paxeHne 4ieHoB
81 apu(pMeTUYECKO U reoMeTpUIECKOi
MPOrpeccuil TouKaMu Ha
KOOPJAMHATHOW INIOCKOCTH
82 JIMHEWHBIN ¥ YKCIIOHEHIMAJIbHBIA POCT
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83

84

CrnoxxHEIe IIPOLCHTHI

CnoskHble IPOLIEHTHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f43fe0e

bu6mmoreka [IOK
https://m.edsoo.ru/7f4401a6

85

86

KontponbHas paboTa nmo teme
"YucoBble MOCIEN0BATEILHOCTH "
[ToBTOpEeHME, 0600IIEHNE U
CHCTEMAaTHU3alMs 3HaHUH. 3anuch,
CpaBHEHUE, ICHUCTBUS C

JIeHCTBUTEIbHBIMHU qyucjIaMM, YUCJIOBas1

npsiMast

bu6mmoreka [JOK
https://m.edsoo.ru/7f4404f8

87

88

89

90

91

[ToBTOpEeHue, 0600IIEHNE U

CUCTEMAaTHU3alusia 3HAHUH. HpOHCHTH,

OTHOIIICHHUS, IPONIOPIIUU

[ToBTOpenue, 0600IIEHNE U

cuctemaTtusanus 3HaHul. OKpyTIIeHHE,

HpI/I6J'II/I)KeHI/Ie, OILICHKAa

[ToBTOpeHnue, 06001meHNE 1
cucTeMaTu3anus 3HaHuH. Pemenne
TEKCTOBBIX 3aJ71a4 apu(PMETHICCKUM
crmocodom

[ToBTOpeHnue, 06001meHNE 1
cucTeMaTu3anus 3HaHuH. Pemenne
TEKCTOBBIX 3a7a4 apuPMETHUECKUM
crocodom

[ToBTOpeHue, 06001eHNE 1
cucteMaTtu3anusd 3HaHuU. Pemenue

bubmuoreka [JOK
https://m.edsoo.ru/7f443b12

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

but6mmoreka [JOK
https://m.edsoo.ru/7f443fea
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TEKCTOBBIX 3a7a4 apH(PMETHICCKUM
crmocodbom

[ToBTOpeHnue, 06001IeHNE 1
CUCTEMAaTH3aIns 3HAHUH.

bubmuoreka [JOK

92 [Ipeo6pazoBanue anredpandeckux https://m.edsoo.ru/7f4441ca
BBIPKEHUH, TOMYCTUMBIC 3HAYCHHSI
[ToBTOpeHnue, 06001IeHNE 1

93 cUCTEMaTH3alus 3HAHUM. bubmuoreka [JOK
[IpeobpazoBanue anredpandeckux https://m.eds00.ru/7f444364
BBIPKEHUH, TOMYCTUMBIC 3HAUCHHSI
[ToBTOpeHnue, 06001IeHNE 1

94 CHUCTeMaTH3aIus 3HAaHUH. bubmuoreka [JOK
[Ipeobpa3zoBanue anredpanyecKux https://m.edsoo.ru/7f4446f2
BBIPOKEHUH, TOMYCTUMBIC 3HAYCHHSI
[ToBTOpeHue, 06001EeHNE 1

95 cHucTeMaTu3alus 3HaHUM. bubmuoreka [JOK
[Ipeobpa3oBanue anredpandeckux https://m.edsoo.ru/7f444a94
BBIPOKEHUH, TOIYCTUMBIC 3HAYCHHSI
[ToBTOpEeHME, 0000IIIEHNE U

96 cucteMartu3anus 3HaHu. OyHKIUH: bu6mmoreka [JOK
IIOCTPOEHUE, CBOMCTBA N3YUYEHHBIX https://m.edsoo.ru/7f444c56
byHKIMI
[ToBTOpEeHME, 0000IIEHNE U

97 cucremaTusanus 3HaHu. OyHkuuu: bu6nuoreka [{IOK
IIOCTPOEHHUE, CBOMCTBA U3YyUYEHHBIX https://m.edsoo.ru/7f444f44
byHKIMI

98 [ToBTOpeHue, 06001IeHNE U bu6mmoreka [JOK

cucremaTusanus 3Hanui. OyHkuuu:

https://m.edsoo.ru/7f44516a
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IIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX
byHKIMI
[ToBTOpeHnue, 06001IeHNE 1

99 cucTeMartu3anus 3HaHui. OyHKIUH: 1 bubnmoreka [JOK
MOCTPOEHUE, CBOMCTBA N3YYEHHBIX https://m.edso0.ru/7f4452e6
byHKIHiI
[ToBTOpeHnue, 06001IeHNE 1

100 cUCTEMaTH3alus 3HAHUM. 1 bubmuoreka [JOK
I'padmyeckoe penieHne ypaBHEHUHN U https://m.edso00.ru/7f445516
WX CHCTEM

101 HroroBast KOHTpOJIbHAs paboTa 1

102 O606HuleHI/Ie A CUCTEMAaTHU3aLU 1
3HaHU’

OBILEE KOJIMYECTBO YACOB I10 102

I[TPOI'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJIBHOM TIPOI'PAMMOBI

7 KIIACC
Kon .
IIpoBepsiemble MpeagMeTHbIE Pe3yaIbTAThI 0CBOEHUS OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHus
pe3yJabTarta
1 Yucna 1 BBIYUCICHUS
11 BbInonHATh, coyeTas yCTHbIE U MMCbMEHHBIE TPUEMBI, apu(METHUECKUE
' NEMCTBUS C pallMOHAILHBIMHU YUCIIAMHU
Haxoauth ~ 3HaueHHs  YHUCIOBBIX  BBIPaKEHUH, MPUMEHSTD
1.2 pasHooOpa3Hble COCOO0Bl M MPUEMBI BBIUMCICHHUS 3HAYEHUH APOOHBIX
BBIpA)KECHUI, COZIEpKAIUX OOBIKHOBEHHBIE U AECATUIHBIC IPOOH
[lepexomuts OT oOmHOW (oOpMBI  3amUCH  YuCeN K  JIpyrou
13 (mpeoOpa3oBbBIBaTh  JECATHYHYIO  ApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECATHYHYI, B YaCTHOCTH, B OECKOHEYHYIO
JECATUYHYIO 1pO0b)
1.4 CpaBHUBATH U YIIOPSAIOUMBATH PAIIMOHAIBHBIE YHCITA
1.5 OKpyrasTh yucna
BbINONMHATE NPUKHUIAKY M OLIEHKY pe3yJbTaTa BBIYHUCICHHM, OLIEHKY
1.6 3HAYEHHUN YMCIIOBBIX BBIPAKCHUM. BBITONHATE NEHCTBHS CO CTENEHAMHU
C HaTypaJbHBIMH MTOKa3aTeIsIMU
17 [IpyuMeHsTh TpPU3HAKK JEIUMOCTH, Pa3JIOKEHHE Ha MHOXKUTENIU
' HATYPaJIbHBIX YHUCEIl
Pemath  MpakTHKO-OPUEHTUPOBAHHbIE  3aJaud,  CBA3aHHBIE  C
18 OTHOIICHUEM BEJIMYHH, TPOTIOPIHUOHATBHOCTBIO BEJTMYNH, IPOIICHTAMH,
' MHTEPIPETHPOBATH PE3YyIbTATHI PEIICHUS 3a/1a4 C YIETOM OTpaHUYEHHH,
CBSI3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX OOBHEKTOB
2 AnrebpanuecKue BRIPaKCHHUS
’1 Hcnonp3oBaTe  anreOpanmyecky0o TEPMHHOJIOTHIO W CHMBOIIUKY,

MMPUMCHATH e€ B mpouecce OCBOCHUA yqe6H0r0 Marcpurajia
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HaXO)II/ITI) 3HAYCHUA 6YKBGHHBIX BBIpa)KeHI/II\/’I IpHU 3aJaHHBbIX 3HAYCHHUAX

2.2
IIEPEMEHHBIX
23 BeimonHATe mpeoOpa3oBaHUs 1LENOr0 BBIPAXKEHHUS B MHOI'OYJICH
' IPUBEJCHNUEM MOAO0OHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
BbINONMHATE YMHOKEHHE OJHOWIEHA Ha MHOTOWIEH M MHOTIOWIEHa Ha
2.4 MHOTOWJIEH, HPUMEHATh (OpMYJIbl KBajpaTa CYMMBI M KBajpara
pa3HoCTH
OcyecTBISTh pa3i0KEHNE MHOTOUJIEHOB Ha MHOYKUTENIN C IIOMOIBIO
2.5 BBIHECEHHUS 3a CKOOKH OOIIEro MHOXKHUTES, TPYIITUPOBKH CJIaraeMbIX,
pUMEHEHUs (HOPMYJT COKPAIIEHHOTO YMHOKEHUS
26 [TpumensTh MpeoOpa3oBaHUsi MHOTOWICHOB JJISl PEIICHUS Pa3IMYHBIX
' 3a[a4 U3 MaTeMaTUKH, CMEKHBIX IIPEIMETOB, U3 pEaIbHON IPAKTHKHU
27 Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYPAJIBHBIMU ITOKA3aTEIAMU JJIS
' npeoOpa30BaHus BBIPAKEHUN
3 YpaBHEHUS U HEPAaBEHCTBA
Pewlats nuHEHHBIE YpaBHEHHMs C OJHOM IIEPEMEHHOW, IIPUMEHSA
3.1 IpaBWia Mepexoja OT MCXOJHOTO YpPaBHEHHS! K PaBHOCHIBHOMY €MY.
ITpoBepsTh, SABIAETCS U YUCIIO KOPHEM YPaBHEHUS
3.9 [TpuMmensTH rpaduyeckre METObI IPH PEIICHUH JTUHEHHBIX YpaBHEHHUH
' U UX CUCTEM
33 [TonGupate mpuMepsl map YUCell, SBISIOIUXCS PEIICHUEM JIMHEIHOTro
' YPaBHEHHUS C ABYMs [IEPEMEHHBIMU
Crpouth B KOOPAMHATHOM MJIIOCKOCTU IpaUK JIMHEHHOTO ypaBHEHHUS C
3.4 JIBYMs TE€PEMEHHBIMH; TOJIB3YSACh TpapUKOM, HPUBOAUTH HPUMEPHI
pEIIeHUs] ypaBHEHUS
35 Pematb cucTemsl IByX JTMHEMHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMH, B
' TOM YHCJIIe rpaduIecKu
CocTaBisATh M pelaTh JIMHEHHOE YPAaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHHH IO YCIIOBHUIO 3aJja4d, MHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4M MOJTY4YEHHBIN pe3ybTarT
4 Koopaunats! u rpaduku. OyHKunn
N300pakaTh Ha KOOPAWHATHOM NPSAMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3aJJaHHBIM KOOpJMHATaM, Jy4H, OTpPE3KH, HHTEpBaJbl, 3alUCHIBATH

YHUCJIOBBIC IPOMCIKYTKH Ha aJIT! e6paI/I‘-ICCKOM SA3BIKC
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OtMmeuath B KOOpI[HHaTHOﬁ IINIOCKOCTH TOYKHM IIO 3aJaHHBIM

4.2
KOOp/IMHATaM
43 Crpourts rpaduxu tuHedHbIX GyHKIUNA. CTpouTh Tpaduk QyHKIHH Y =
' x|
OnwuceBaTh C MOMOIIBI0 (DYHKIIMI HM3BECTHBIC 3aBHCHMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOPOCTb, BpEMs, PpAcCTOSHHE, IIEHY, KOJNYECTBO,
CTOUMOCTb, IIPOU3BOIUTENBHOCTD, BpeMsl, 00BEM padOThI
4.5 HaxonuTh 3HaueHHne (hyHKIMU IO 3HAYEHUIO €€ apryMeHTa
[Tonumats rpaduueckuii cmoco0 MpencTaBIEHUS W aHAIM3a
4.6 uH(OpMaIK, U3BJICKaTh W HMHTEPIPETUPOBATH HHPOPMAIUIO U3
rpaMKOB peabHBIX MPOIECCOB M 3aBUCUMOCTEH
8 KUIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNS] OCHOBHOI
NpOBepPsIEMOro .
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHUs
pe3yJabTarta
1 Yucna v BHIYUCICHUS
Hcnonp3oBaTh  HayalbHBIE  TNPEJNCTABICHUS O  MHOMKECTBE
11 JNEHCTBUTENBHBIX YHCEN AJIsi CPaBHEHHsI, OKPYTJIICHUS U BBIYHCICHUH,
' n300paxkaTh JCUCTBUTEIbHBIE YHUCIA TOYKAMH HA KOOPIWHATHOU
IpsAMOM
[TpuMeHsATH MOHATHE apU(PMETHIECKOr0 KBAAPATHOTO KOPHS, HAXOIUTh
12 KBaJpaTHblE KOPHH, HWCIOJB3ysS IMPH HEOOXOIMMOCTH KaJbKYJISTOD,
. BBHITIONHATh TPEOOpa3OBaHUsl BBIPAKEHUH, COJAEpKAIIMX KBaJpaTHBIC
KOPHHU, UCTIOJIb3YS CBOMCTBA KOPHEM
13 Hcnonp3oBaTh 3amucu  OONBIIMX W MalbIX YHCENT C IOMOIIBIO
' JECATUYHBIX Apo0eil u creneHei yncna 10
2 AnrebpanuecKue BbIPaKEHUs
[IpuMeHsSTh TOHSTHE CTETNEHH C LEJIbIM I0Ka3aTesieM, BBIMOJHATD
2.1 npeoOpa3oBaHusl BBIPAKEHUH, COAEPXKAIIMX CTENEHH C  IENbIM

IIOKa3aTcjieM
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2.2

BbINONMHATE  TOXKIECTBEHHbIE  MPEOOpa3oBaHUS  pallMOHAIBHBIX
BBIDA)KCHUM Ha OCHOBE IpPaBWJI [EWCTBUM HaJ MHOIOYICHAMU H

anredpandeckumMu JIpoosMu

2.3

PackmanpiBath KBaapaTHBIA TPEXUIICH HA MHOKHUTETH

2.4

3.1

3.2

[TpumensTh TpeoOpa3oBaHUsl BBIPAKEHUN JUIsl PEILEHUS Pa3IMuHbIX

3aa4 U3 MaTEMaTuK, CMCXKHBIX IPEIMETOB, U3 peaHBHOﬁ IMPAaKTUKH
YPaBHeHI/Iﬂ N HCPAaBCHCTBA

Pemars nuHeilHble, KBagpaTHbIE YpaBHEHHs M palllOHaJIbHbIE
YpaBHEHHUS, CBOASIINECS K HUM, CHCTEMBI JBYX ypPaBHEHUU C ABYMS

MNEPEMCHHBIMU

[IpoBomuTh mOpoOCTEHIIME UCCIENOBAHUS YpPAaBHEHUHM U CHUCTEM
yYpaBHEHHIA, B TOM YHCJIe C IPUMEHEHUEM Irpa)uuecKUX MpeICTaBIeHUH
(ycTanaBnuBaTh, HMMEET JIM YypaBHEHHME WJIM CHCTEMa YypaBHEHUM

pemcHus, €CJin UMECT, TO CKOJILKO, U npoqee)

3.3

3.4

4.1

4.2

[TepexoauTh OT CIIOBECHOM (POPMYTUPOBKH 33a4H K €€ areOpandecKkon
MOJIETH C TIOMOIIIbIO COCTABJICHUS YPAaBHEHUS WIIM CUCTEMbI YPaBHEHHH,
HHTCPIIPETUPOBATH B COOTBCTCTBHUU C KOHTCKCTOM 3aJlavdn HOHy‘-IGHHLIﬁ

pe3ynbTaT

[IprMeHsATh CBOKCTBA YMCIOBBIX HEPABEHCTB JUISl CPABHEHUS, OLIEHKH,
pelaTh JIMHEHHbBIE HEPABEHCTBA C OJIHOW MEPEMEHHOW M UX CUCTEMBI,
JaBaTh  IpadUyecKyl0  WUIIOCTPAIMI0  MHOXKECTBA  pELICHUM
HEpaBEHCTBA, CUCTEMbl HEPABEHCTB

OyHKIMHU

[ToHnmath M WCHONB30BaTh (PYHKIMOHATIbHBIE TOHATHS U S3bIK
(TepMUHBI, CUMBOJIMYECKHUE OO0O3HAYCHUs), OMPEICIATh 3HAYCHHUE
GYHKIIUY TI0 3HAYEHHIO apTyMEHTa, OTPEJIeNATh CBOWCTBA (PYHKIIMU 110
e€ rpaduxy

Crtpouts rpaduku dJIeMeHTapHbIX (YHKINUN BUIA:

k . .
y=2Y= k/x,y =X2,y = X3, Yy = |X|, OMUCBIBaTh CBOICTBA YHCIIOBOM

¢dbyuknum 1o e€ rpaduxy
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9 KJIACC

Kon ITpoBepsiemble mpeaMeTHBbIE Pe3yJabTAThI 0CBOCHUSA OCHOBHOM
NpoBepPsEeMOro .
00pa3oBaTeILHO NPOrPaMMbl OCHOBHOI'0 00111€er0 00pa30BaHUs
pe3yJabTara
1 Yuicna v BBIYUCIICHUS
11 CpaBHMBaTh M YyHOPSI0YMBATh PAllMOHAJIBHBIE W HpPpPALUOHAIbHBIC
' qyucia
Breimonusate apudmMeTndeckue IEUCTBUS C PallMOHAIBHBIMH YUCIAMU,
1.2 coyeTass YCTHbIE M NHUCBbMEHHBIE NMPUEMBI, BBINOJHATH BBIYMCICHUS C
MppauyoOHaIbHBIMH YHCIAMHU
13 HaxomuTe 3HaueHHs cCTeneHEHW C UEIbIMU IOKA3aTeJsIMA U KOPHEW,
' BBIYMCIIATh 3HAYCHHS YUCIIOBBIX BBIPAKECHUI
14 OKpyrTh 1€WCTBUTENbHBIC YKCIIA, BBIOIHITh NPUKUAKY pe3yJibTara
. BBIYHMCIICHUM, OLICHKY YMCJIOBBIX BBIPAKEHUN
2 YpaBHEHUS U HEPABEHCTBA
)1 PemaTe nuHElHbIE U KBaIpaTHBIE YPaBHEHUS, YPABHEHUS, CBOIAILIECS
. K HUM, IIPOCTEHIINE IPOOHO-pAIlHOHATBHBIE YPAaBHEHUS
Pemate cucteMbl IByX TMHEHHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMU U
2.2 CHUCTEMBI JIByX yYpaBHEHHUH, B KOTOPBIX OAHO YpPAaBHEHUE HE SIBISETCA
JIMHEWHBIM
Pemarh TekcToBble 3aJauu anreOpandeckuM CIIOCOOOM C TMOMOIIBIO
2.3 COCTaBJICHUSl YpPAaBHEHMS WIIM CHUCTEMBI JIByX YpPAaBHEHHU C JBYMs
MEPEMEHHBIMU
IIpoBoauTe mpoOCTEHIINE WCCIEAOBAaHUS YPaBHEHUHM U CHUCTEM
24 YpaBHEHUH, B TOM YHCJIE C TPUMEHEHUEM TpadUIeCKUX MPEICTaBICHHIMA
' (Hampumep, ycCTaHaBIMBaTh, WMEET JIM YpPaBHCHHE WJIH CHCTEMa
YpaBHEHUI pEIIeHUs], €CIIU UMEET, TO CKOJIBKO)
Pemiate  snMHEHHBIE  HEpPABEHCTBA,  KBAJpaTHbIE  HEPABEHCTBA,
2.5 n300paxkaTh pelIeHUE HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3aIHCHIBATH

pemiCHUC C MIOMOIIbKO CUMBOJIOB
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2.6

2.7

Pemate cumCTeMBI JTHHEHHBIX HCPaBCHCTB, CHCTCMbI HCPABCHCTB,
BKIIIOYAIOIKUC  KBAaJAPaTHOC HCPaBCHCTBO, I/1306pa)l(aTb pEeUICHUC
CUCTCMbI HCPABCHCTB Ha YHCIO0BOM HpHMOﬁ, 3aIIUCbIBaTh PCHICHUC C

IIOMOIIBIO CUMBOJIOB

Hcnons30BaTh HEPABCHCTBA IIPpU PCIICHHUU PA3JIMYHBIX 3a1a4

3.1

3.2

3.3

3.4

4.1

4.2

4.3

4.4

OyHKIMHT

Pacrio3naBaTh GyHKIIMHM H3y4EHHBIX BUIOB. [[0Ka3pIBaTh CXeMaTHUECKU
PacCIoJIOKEHUE HAa KOOPAUHATHOM IITIOCKOCTH TpaduKoB GyHKIIUMA BHIA:
y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBHCHMOCTH OT 3HAYCHHIi
K02 (HUIIMEHTOB, OMHICHIBATH CBOMCTBA (DYHKIIUN

IToxa3piBaTh  CXEMATHYECKH  PACIOJIOKEHHUE Ha  KOOPJAMHATHOM
IUIOCKOCTH TpadukoB (yHKUIMA Buaa Y = VX, Y = |X| U ONUCHIBATH
CBOICTBa (PYHKIIHIA

Ctpoutrs U wu300pakaThb CXEMaTHYECKH TpapuKd KBaJApPaTHUHBIX
(GyHKIMH, OMHMCHIBATH CBOWCTBA KBAJAPAaTHYHBIX (YHKIHMHA TO HX
rpadukam

Pacrio3naBath kBaapaTHuHyr0 (GyHKIUIO 1O (opmyse, TPUBOAHUTH
MpPUMEPBhl KBAJAPATHYHBIX (YHKIIMH W3 pPEaTbHON IKU3HU, (PU3UKH,

reoOMeTPHH
ApudmeTrnueckast U reoOMeTpUYecKas Iporpeccuu

Pacno3naBate apuMeTHUECKyI0 U F€OMETPUUECKYIO MPOTPECCUU IMPH
Pa3HBIX Crlocobax 3agaHus

BBINMONHATE BBIYMCICHHUS C MCHOJIB30BaHMEM (GOPMYNIT N-ro dYieHa
apu(METHUECKOW M TeOMETPUYECKON MpOTrpeccuii, CyMMBI MEPBBIX N
YJIEHOB

N300paxaTh WiEHbl NOCIEA0BATENBHOCTH TOUYKAMHM Ha KOOPJIMHATHOMN
IIJIOCKOCTH

Pemarp 3amaum, CBSI3aHHBIE C YMCIOBBIMH I10CIIEJOBATEIbHOCTSAMH, B
TOM YHCJIE€ 3aJayd M3 pPEaJbHOM KU3HU (C HCIOJIB30BAaHUEM

KaJIbKYJISATOPa, HUGPOBBIX TEXHOIOTHIA)
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HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna 1 BBIYKCICHUS
JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEepexo] OT OAHON (opMbl 3amucu
1.1 npobert k npyrou. I[loHATHE palMOHAIBHOTO YHCIA, 3alKCh, CpaBHEHUE,
yIOPSI0YMBAHUE PALIMOHAIBHBIX YHCEI
12 Apudmernueckue NEHCTBHS ¢ pallMOHATIBHBIME yucIamu. Perienue 3amay u3
' peanbHON MPaKTUKU HA YaCTH, HA IpOOH
13 CreneHp ¢ HaTypaJdbHBIM TIOKa3aTeJeM: OIpeNIeieHre, TNpeodpa3oBaHMe
' BBIP)XEHUI Ha OCHOBE OIpEIeNIeHus, 3aUCh OOJIBIINX YUCET
14 [IponeHTsl, 3anuch MPOLIEHTOB B BUJE ApOOH U ApoOu B BUAE NPOLEHTOB. Tpu
' OCHOBHBIEC 33/1a4/ Ha MIPOLEHTHI, PELICHHUE 331a4 U3 peallbHOW NPAKTUKU
L5 [IpumeHeHne TPHU3HAKOB  JCTUMOCTH, pPAa3IOKEHHE HAa  MHOKHUTEIH
' HaTypaJbHbIX YHCEI
16 PeanbHple  3aBucMMOCTHM, B TOM  4yHciae npsmas U oOparHas
' MPONOPLMOHATIBHOCTH
2 Anrebpanueckue BbIpaXeHUs
91 [IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKECHUS C MEPEMEHHOU. JlomycTumble
' 3HA4YEHUs IEPEMEHHBIX
29 [IpencraBneHne 3aBUCUMOCTH MEXIy BEJIMYMHAMH B BHUAE (HOPMYIIHI.
' Borancnenus no popmynam
2.3 [IpeoOpazoBanne OyKBEHHBIX BBIPAXKEHUH, TOKAECTBEHHO PAaBHbIE BBIPAXKEHUS
24 CBoiicTBa CTeNEeHN ¢ HATYpaJIbHBIM ITOKa3aTelleM
)t OpHounensl 1 MHoroujeHsl. CreneHb MHorowieHa. Clo)keHHe, BbIYMTaHUE,
' YMHO>KEHUE MHOTOYJICHOB
26 @opMyIIbl COKPAIEHHOTO YMHOXKEHUS: KBaApaT CyMMBI U KBaJpaT Pa3HOCTH.
' ®dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTO4IEHOB HA MHOXKHUTEIH
3 YpaBHeHUS
31 VYpaBHEHHE, KOpEHb YypaBHEHHMs, IIpaBWJa IPeoOpa3oBaHUs YypaBHEHUS,

PaBHOCUIILHOCTb YPaBHEHUM
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JIuHeiiHOe ypaBHEHHME C OJHOM MEPEMEHHOW, YHUCIO KOPHEH JIMHEHHOIO

32 YPaBHEHUs, PELLIEHUE JIMHENHBIX YPABHEHUM
33 CocraBieHne ypaBHEHMH IO YCJIOBHIO 3ajaud. PeleHue TEKCTOBBIX 3al1ad C
' MOMOINIBIO YPaBHEHUI
3.4 JluneiiHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaduk
Cucrema ABYX JTMHEUHBIX YPaBHEHHM C IByMs IEpEMEHHbIMU. Pelienne cuctem
3.5 YpaBHEHMH cIIocOOOM MOACTAHOBKH. [IpuMepsl peleHusi TEKCTOBBIX 3a/1ad C
IIOMOILBIO CUCTEM YPAaBHEHUI
4 Koopaunats! u rpadpuku. @yHKIuu
4.1 Koopaunara To4ky Ha mpsmMoin
42 Hucnossle MPOMEXKYTKH. PaccTosiHue Mexay AByMs TOYKaMHM KOOPAMHATHOMN
' PSAMON
43 [IpsimoyronpHas cucrema koopauHat, ocu OX m Oy. AOlciwmcca u opAMHATA
' TOYKH Ha KOOPAMHATHOM INIOCKOCTU
A4 [Ipumeps! rpadukos, 3amanHbIX (popmynamu. YreHue rpaduKoB peanbHBIX
' 3aBUCHUMOCTEN
4.5 [onsarue gpynkuun. I'papuk pynkunu. CBoricTBa QyHKIHIA
4.6 Jluneitnas ¢ynxius, e€ rpaduk. I'padux Gyskimm y = [X|
4.7 I'paduueckoe perieHne TMHEHHBIX YpPaBHEHUN U CUCTEM JIMHEHHBIX YpaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna 1 BBIYUCICHUS
11 KBagparuslii kopeHp u3 uyucna. [loHsTne 00 HppalMOHATILHOM YHCIIE.
' JlecaTuuHbIe TPUOIMKEHUS UPPALMOHATBHBIX YHCEI
CpoiicTBa apu(MeTHYECKUX KBaJIpaTHBIX KOpHEH M HUX NpPUMEHEHHE K
1.2 peoOpa3oBaHUIO YUCIIOBBIX BBIPAKEHUH M BBIYUCICHHSIM. J|eHCTBUTENBHbIC
qucia
1.3 CreneHsb ¢ 1eNbIM MoKaszaTesneM U €€ cBoiicTBa. CTaHIapTHAs 3alKiCh YUCia
2 Anrebpanyeckue BbIpaKeHUS
2.1 KBanpaThslil TpEXUieH, pa3ioKeHUE KBAIPAaTHOIO TPEXWICHA HA MHOXKUTEIN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajredpandeckoit 1poou
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2.3

CrnosxeHue, BBIYMTaHUE, YMHOXKEHUE, JeJIEeHUE alre0pandeckux apooei

2.4 PanmonanbHblie BEIpaykeHUS U UX IpeoOpazoBaHue
3 YpaBHEeHUs U HEpaBEHCTBA

a1 KBanparHoe ypaBHeHHe, popMyiia KOpHEH KBaJpaTHOTO ypaBHEHHs. Teopema
' Buera

3.2 Pemenuie ypaBHeHUH, CBOAAIINXCS K TUHEHHBIM U KBaJPaTHBIM

3.3 [Ipocteitmume 1poOHO-palOHATBHBIC YPaBHEHUS

I'paduueckas uHTEpHpeTalMisi YpaBHEHUN C JBYMS MEPEMEHHBIMU U CHCTEM
3.4 JTUHEHHBIX YpaBHEHHH C ABYMs MepeMeHHbIMU. [IpuMepsl peleHus cucteM
HEJIMHEWHBIX YpaBHEHUH C IByMS IEpEMEHHBIMH

3.5 Pemenre TekCTOBBIX 3a71a4 alNreOpandecKuM CriocoooM

3.6 UuncnoBbie HEPAaBEHCTBA U X CBOWCTBA

3.7 HepaBeHcTBO ¢ 01HOM ITEpEMEHHON

3.8 PaBHOCMIIBHOCTH HEPABEHCTB

3.9 JIuneliHble HEPABEHCTBA C OJTHOM EPEMEHHOU

3.10 CucremMbl TMHENHBIX HEPABEHCTB C OAHOM IIEPEMEHHON
4 OyHKIMH

a1 [Tonstue Gpynkuunu. O6macTy onpeaeneHuss 1 MHOKECTBO 3HAUCHUN (DYHKIIUU.
' CriocoOb1 3amanust yHKIHIA

4.2 I'paduk dynakmuu. Utenue cBoiicTB GyHKINH 110 € rpaduky

4.3 [Ipumeps! rpa@ukoB QYyHKIHM, OTpaXKarOIIMUX pealbHble IPOLECCH

44 OyHKIMHM, OMHCHIBAIOIIUE TPSAMYI0O M OOpaTHYIO MPOMOPIHOHAIBHBIC
' 3aBHCHUMOCTH, UX rpapuKu

4.5 OynKmn y =x?,y = X3

4.6 OyHkIMK Y = VX, y = |x|

4.7 I'padmyeckoe penieHre ypaBHEHUH U CUCTEM YpaBHEHUI

9 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna u BBIYUCICHUS
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PaIII/IOHaIII)HI)Ie quciia, HWppalrOHAILHBIC 4YHUCIA, KOHCUYHBIC U OCCKOHEUHBIE

L1 JeCSITUYHBIE APOOU
MHOeCcTBO JeHCTBUTENBHBIX YHCEeN, JEHCTBUTENbHBIE YHCIa KaK OECKOHEUHbBIE
12 JecsITUUHbIe TpoOu. B3auMHO 0JJHO3HAUYHOE COOTBETCTBHE MEKIY MHOKECTBOM
' JNENUCTBUTENBHBIX YUCEN U KOOPAUHATHOM npsiMoi. CpaBHEHHE JEHCTBUTEIbHBIX
qrcen
1.3 Apudmerndeckre IeHCTBUS ¢ IEHCTBUTECILHBIMEI YUCIIAMA
W3mepenusi, npuOIKeHus, oueHKU. Pa3mepsl 00BEKTOB OKPY’KAIOIIETO MHpa,
14 JUIUTEIBHOCTh TPOLECCOB B OKpyskaromeM wmupe. [IpulnmkénHoe 3HaueHue
' BEJIMYMHBI, TOUHOCTh NpuOmmkenua. Okpyrinenue uucen. [Ipukuaka u oneHka
pe3yIabTaTOB BBIUNCICHUMN
2 VYpaBHEeHUS U HEPABEHCTBA
2.1 YpaBHEHHUS ¢ OHOU TEPEMEHHON
2.2 JInneliHoe ypaBHeHue. Penenne ypaBHeHNH, CBOAAIIMXCS K JIMHEMHBIM
2.3 KBanpatHoe ypaBHeHue. PellieHre ypaBHEHUM, CBOASIIIIMXCS K KBAIPATHBIM
24 bukBanpaTHoe ypaBHeHue. [IpuMepbl pelieHnst ypaBHEHHUM TPETbed U 4eTBEPTON
' CTENEHEN Pa3JI0KEHUEM HAa MHOKUTENN
2.5 Pemenne qpoOHO-paninoHaNbHBIX ypaBHECHUI
2.6 Cucrembl ypaBHEHUH
2.7 VYpaBHeHHE ¢ IByMsl IEPEMEHHBIMU U €ro rpaduk
2.8 Pemenuie cuctem IByX TUHEHHBIX YpaBHEHUI C ABYMS MTEPEMEHHBIMU
29 Pemienne cucrteM AByX ypaBHEHMiI, OAHO W3 KOTOPBIX JMHEWHOE, a OPyroe —
' BTOPOM CTEIEHU
2.10 I'padmyeckas nHTEpIpETAIlUS CUCTEMBI YPAaBHEHUI C IBYMsI IEpEMEHHBIMU
2.11 Pemrenne TekCTOBBIX 3a7a4 aNreOpanyecKiuM CrIocoO0OM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Penienue nMHEHHBIX HEPABEHCTB C OJHON NTEPEMEHHOMN
2.14 Pemenne cucreM JTUHEHHBIX HEPABEHCTB C OJTHOM IMEPEMEHHON
2.15 KBanpatHble HepaBeHCTBa
216 I'paduueckas WHTEpIIpEeTalsi HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
' [IEPEMEHHBIMU
3 OyHKIHUU

56



KBanpatuunas ¢ynkuus, e€ rpadpuxk u cBoiictBa. [lapabona, KoopauHaThI

3 BEPIIHUHBI MapaboJibl, OCb CAMMETPUU TapaboIIbI

3.2 I'paduku pynximii y=Kkx, y=kx+b u ux cBoiictBa

3.3 I'paduku pynkimit y=k/X, y = X3 u ux cBONCTBa

3.4 I'paduku pyHKUMH , 1 UX CBOHCTBA
4 Uucnoble NOCIEI0BATENBHOCTH

A1 Ompenenenne ¥ cnocoObl 3aJjaHUs YUCIOBBIX MOCIEAOBATEIBHOCTEH. 3agaHue
' MOCJIEI0BATEIbHOCTH PEKYPPEHTHOM (hopMyIioii U popmyIioitl N-ro uieHa

49 Apudmernueckast nporpeccus. Popmynsl N-ro uieHa apudMeTuyecKoit
' IIPOrPECCUU, CYMMBI ITEPBBIX N WIEHOB

43 I'eomerpuueckas mnporpeccus. DopMynbl N-TO Yjl€HAa TE€OMETPUYECKON
' IIPOrPECCUH, CYMMBI IIEPBBIX N YWIEHOB

W N3o006paxeHue 4ieHOB apu(pMETUIECKOM U TEOMETPUUYECKON MPOTPECCHil TOUKaMu
' Ha KOOPJAWHATHOM IJIOCKOCTH. JIMHENHBIN U 3KCIIOHEHIUAIBHBIN POCT

4.5 CnoxHble TPOLIEHTHI
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IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePsIeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHNS K NPEAMETHBIM Pe3yJabTATAM OCBOECHUS
OCHOBHOI 00pa30BaTe/IbHOMH NMPOrPaMMbl OCHOBHOI'O 00111ero
oOpa3oBanusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh MOHSATHSAMHU: MHOXECTBO, MOJIMHOXECTBO,
OTepaluy HaJl MHOKECTBAMH; YMEHHE ONEPUPOBATh MOHATHAMH: Tpad,
CBSI3HBIN Tpad, AepeBO, LUKI, NPUMEHATh WX MPU DPELICHUH 3a7ady;
YMEHHME HCIOJb30BaTh IpapUuecKoe IMPEICTABICHUE MHOXECTB IS
ONMCaHUsl PEAIBHBIX INPOLIECCOB U SIBJICHUH, NMPU PEIICHUU 3a1ad U3
JPYTUX Y4eOHBIX IPEIMETOB

YMeHHe onepupoBaTh MOHATHUIAMU: OIPEACICHHE, AKCUOMa, Teopema,
JI0Ka3aTeJIbCTBO; yYMEHHME paclo3HaBaTh WCTUHHBIE U JIOJKHBIC
BBICKA3bIBAaHUS, IPUBOAWTH INPUMEPBl U KOHTPIPHUMEPHI, CTPOUTH
BBICKa3bIBaHUS M OTPULIAHUS BbICKa3bIBAHUI

YMeHue omnepupoBaTh MOHATHSAMHU: HATypajJbHOE YHUCIO, IPOCTOE H
COCTaBHOE YHCJIO, JCJIUMOCTh HATypaJbHBIX YHCEN, MPU3HAKU
JEIUMOCTH, IIeJI0E YHUCIIO, MOAYJb 4YHCla, OOBIKHOBEHHas Ipo0b U
JecsATUYHasT ApoOb, CTAaHAAPTHBIN BHUJ 4YKCIIA, PALMOHAIBHOE YHCIIO,
UppalMoOHalIbHOE YHCIO, apU(PMETHUECKUN KBaJIpaTHBIH KOPEHB;
YMEHUE BBITMIOJTHATH JACUCTBUS C YUCIIAMH, CPAaBHUBATH U YIIOPSA0UYNBATD
YHUCNa, MPEACTABIATh YWCIA HAa KOOPAMHATHOW MPSMOM, OKpPYIJIATH
YHUCJIa; YMEHHE JIeJIaTh IPUKUIKY U OLICHKY pe3yJIbTaTa BEIYMCICHUN

YMeHue onepupoBaTh MOHATHSAMHU: CTENEHb C LENBIM I10Ka3aTeseM,
apudmeTnyecKkuil KBaJpaTHBIH KOpPEHb, MHOTOWIEH, ajredpandyeckas
Ipo0b, TOXJECTBO; 3HAKOMCTBO C KOPHEM HAaTYpaJbHON CTENEHU
0oJibIlle €OUHUIIBI; YMEHHUE BBINOIHATH pPACUYETHl MO (opMynam,
npeoOpazoBaHusl IEJIBIX, JPOOHO-PAIIMOHATBHBIX BBIPAKCHUU U
BBIPAXEHUM C KOPHIMHU, Pa3I0KeHUE MHOTOYJIEHA Ha MHOXKHUTEIH, B TOM
qHcie ¢ HCIOJb30BaHWEM (POPMYJI pa3sHOCTH KBAJPaToOB M KBajpaTa
CYMMBI ¥ Pa3HOCTH

YMeHue onepupoBaTh NOHATUSMU: YHUCIOBOE PABEHCTBO, YPABHEHHE C
OJHOM MEPEMEHHOW, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C
NIEPEMEHHOM; YMEHHME pellaTh JIMHEWHbIE U KBAJIpaTHbIE ypPaBHEHUS,
JIpOOHO-pallMOHANILHBIE YPAaBHEHHUS C OJHOW IMEPEMEHHOH, CHCTEMBI
JIBYX JINHEWHBIX ypaBHEHWH, JIMHEIIHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble M  JpOOHO-pallUOHAJIbHBIE HEPAaBEHCTBA C  OJHOMU
NIEPEMEHHOM, B TOM UHKCJIE IPHU PELICHUH 3a/1a4 U3 IPYTUX IPEIMETOB U
IIPAKTUYECKUX 3a/1a4; YMEHHUE UCII0Ib30BATh KOOPAUHATHYIO MIPSIMYIO U
KOOPAMHATHYIO IUIOCKOCTh JJIsi M300pa)KEHUs pEelIeHUN YypaBHEHHH,
HEPaBEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMU: (PyHKIWS, rpaduk GyHKINUH, HYIH
(GYHKINH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA, TPOMEKYTKH BO3pacTaHMS,
yObIBaHUsI, HAUOOJIbIIEE U HAUMEHBIIEEe 3HAYCHUS (PYHKIMHU; YMEHHE
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OIICpHUPOBATE IMOHATHAMM: IpsAMasd IMPOIMOPUHUOHAIBHOCTD, JIMHelHas
¢byHKIus, KBagpatuuHas (yHKIHA, oOpaTHas MPOMOPLIUOHAIBHOCTD,
napabojna, rTunepOoysia; yMEHHE CTpOUTh Tpaduku  QyHKIHH,
UCMOJNb30BaTh TpadUKu JUIS OINpPEAEesICHUs] CBOWMCTB IPOLIECCOB H
3aBHCUMOCTEH, Il PEIICHUs 33aad U3 APYTruX y4eOHBIX MPEIMETOB H
peanbHON KU3HHU; YMEHHUE BhIpakaTh (POpMyJIaMH 3aBUCUMOCTU MEXITY
BCIIMUYNHAMHU

10

11

12

13

YMeHmEe OIICPpHUPOBATH IIOHATUAMU: II0CJIEAOBATCIIbHOCTD,
apupmeTHyeckass M TIeOMETpUYecKas  HpOTrpeccud;  yMEHHE
HCIOJIb30BaTh CBOMCTBA IMOCIIENOBATEIbHOCTEN, (HOPMYNBI CyMMBI H
o0IIero wieHa NpU pelIeHUH 3a7ady, B TOM YHUCIE 3a1ad U3 APYTux
y4eOHBIX MPEAMETOB U peaabHON KU3HU

YMeHnue pemaTh 3a/1a4u pa3HbIX THUIIOB (B TOM YHUCJIE HA POLIEHTBHI, 10U
U 4acTH, JIBWXKEHHE, paboTy, 1IeHy TOBAPOB U CTOMMOCTb IMOKYIIOK H
yCIIyT, HAJIOTH, 3a/1a4¥ U3 00JacTH YIPaBICHUS TUUYHBIMU U CEMEHHBIMU
(uHaHCAMH); YMEHHE COCTABIISATH BBIPAKEHU, yPAaBHEHUS, HEPAaBEHCTBA
U CHCTEMBI I10 YCJIOBHIO 3aJ1a4M, UCCIIEOBATh MTOJyYEHHOE PEIICHUE U
OLIEHUBATh MPABIONO00HOCTh MOTYUYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh MOHATHAMM: (PUTrypa, TOUKA, OTPE3OK, MpsAmasd,
7y, JOMaHasi, yroJjl, MHOTOyTOJIbHUK, TPEYTOJIbHUK, PABHOOEAPEHHBIN U
PaBHOCTOPOHHHMI  TPEYTOJIBHUKH, TPSAMOYTOJBHBIM  TPEyrOJIbHUK,
MeJuaHa, OMCCEKTpHca M BBICOTA TPEYTOJIbHUKA, YETHIPEXYTOJIBHUK,
napaujienorpaMM, pomO, OpSIMOYTOJbHUK, KBaJpar, Tpameuus;
OKpPYKHOCTb, KpYT, KacaTejbHasi; 3HaKOMCTBO C NPOCTPAHCTBEHHBIMU
¢urypamu; yMmMeHue peuarh 3aJayd, B TOM YHCIIE W3 TOBCEAHEBHOM
KU3HU, HAa HAXO0XJEHUE IE€OMETPUUYECKHUX BEIMYMH C MPUMEHEHHEM
U3yUYEHHBIX CBOUCTB GUTYp U (PaKTOB

YMeHue omnepupoBaTh IOHSATHSAMM: PaBEHCTBO (UIYp, paBEHCTBO
TPEYTOJBLHUKOB; MapaJUICNIbHOCTh W TEPHEHIUKYISIPHOCTh TPSMBIX,
yrojl MEeXAy MpsSMbIMH, NEpHEHIUKYJSAp, HAKJIOHHAs, IPOEKLus,
nonobue Guryp, no100HbIE TPEYTrOJIbHUKH, CUMMETPHSI OTHOCUTEIBHO
TOYKM U TPSAMON; yMEHHE DPACIIO3HABaTh PABEHCTBO, CUMMETPHUIO U
nonobue Quryp, napajyuieabHOCTh U MEPHEHIUKYISIPHOCTD MPSMBIX B
OKpY KaroIlleM MUpPE

YMeHue onepupoBaTh MOHATUAMU: UIMHA, PACCTOSIHUE, YToJl (BETMYNHA
yria, CHUHYC M KOCHUHYC yIJla TpEyrojbHHKA), IUIOIIAJb; yMEHHE
OLIEHUBATh pPa3Mepbl MPEIMETOB M OOBEKTOB B OKPYXKAIOIIEM MUDE;
YMEHHE  TNPHUMEHATh  (QOpMyNIbl  MepuMeTpa H  IUIOIAAH
MHOTOYTOJIbHUKOB, [UIMHBI OKPY’KHOCTH M IUIOIIaAU Kpyra, oObema
MPSIMOYTOJIBHOTO TapajuleNieNuNela; yMEHHE MPUMEHITh NPU3HAKU
paBEHCTBA TPEYTOJBHUKOB, TEOPEMY O CyMME YIJIOB TpPEyTOJIbHMKA,
teopemy Iludaropa, TpUrOHOMETpPUYECKHE COOTHOILEHUS  JUIf
BBIYMCIICHUS UIMH, PACCTOSIHUM, IJI0IaaeH

YMmenue wu300paxarh IUIOCKME (UIypbl M HMX KOMOMHAauuu,
MIPOCTPAHCTBEHHbIE (UIYpHl OT PYKH, C MOMOIIBIO YEPTENKHBIX
WHCTPYMEHTOB U  3JIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WM
CHUMBOJIBHOMY OIMCAHUIO

YMeHue  omepupoBaTh  MOHATHAMHU:  NPSAMOYrojibHas — cHCTEMa
KOOpJAMHAT, KOOpJAMHATBl TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
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MIPOU3BEJICHHE BEKTOpA HA YKCIIO, CKAISIPHOE MPOU3BEACHUE BEKTOPOB;
YMEHHME HCIIOJIb30BaTh BEKTOPbI M KOOPAMHATHI I NPEACTABICHHUS
JAHHBIX U PeIlIeHus 3aja4d, B TOM YHCJIE U3 IPYTUX YUeOHBIX MPEIMETOB
U peaJbHOU KU3HU

YMeHue omnepupoBaTh IMOHATUAMHU: CTOJIOMKOBBIE U  KPYTOBBIE
auarpamMmbl,  TaOJMIBI, CpeAHee  apuMeTHyecKoe, MeauaHa,
HauOosplllee ¥ HAaUMEHbIIee 3HAYEHUs, pa3Max YUCIOBOro Habopa;
yMEHHE  M3BJEKaTh, HWHTEPIPETHPOBATH U  MpeoOpa3oBBIBATH
uHpOpMalLMIO, TPEACTABICHHYI0 B TabmuIax W Ha JMarpammax,
OTPaXKAIOILYI0 CBOMCTBA M XapaKTEPUCTHKU peajbHBIX MPOIECCOB U
SBJICHUH; YMEHHE pACIIO3HAaBaTb W3MEHYMBBIE  BEJIMYMHBI B
OKpY KaroIleM MUpe

YMeHue onepupoBaTh MNOHATHUAMHU: CIy4YaWHBIA OMBIT (CIIy4alHBIN
JKCIIEPUMEHT), DJJEMEHTapHOEe COOBITHE (PJIEMEHTapHBIA HCXO)
CIIy4allHOTO OTBITA, CIyYailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaxXOJUTh BEPOATHOCTHU CIy4allHBIX COOBITUH B OMBITAX C
PaBHOBO3MOKHBIMHM 3JIEMEHTapHBIMU COOBITHSIMH; YMEHHE pelaTh
3aJjaud METOZIOM OpPraHM30BAaHHOIO Mepedopa M C HCIOJIb30BaHUEM
MpaBWjla YMHOXKEHUS; YMEHHE OLECHHBAaTh BEPOATHOCTH pEAIbHBIX
COOBITUI W SIBJICHUIN, TIOHUMATh POJIb MPAKTHYECKH JOCTOBEPHBIX WU
MaJIOBEPOSITHBIX COOBITUH B OKPY>KAIOILIEM MUPE U B )KU3HH; 3HAKOMCTBO
C MOHSTHEM HE3aBHCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIINX
YHCeJl ¥ €0 POJIbI0 B MACCOBBIX SIBJICHMSIX

YMeHue BbIOMpPATh TOAXOASIIUNA HM3YYCHHBIM METOJ I PEIICHHS
3a7a4¥, MPUBOJUTH MNPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEN B
MPUPOJAE U KU3HH, PACTIO3HABATH MPOSBJICHUE 3aKOHOB MAaTEMATHKU B
MCKYCCTBE, OIIMCBHIBATH  OTJAEJIbHBIE  BBIJAIOIIMECS  PE3YJIbTATHI,
MOJYYEHHBIE B XOJI€ Pa3BUTHA MATEMaTUKU KaK HAayKH, MPUBOJHUTH
MIPUMEPBI MATEMATUYECKUX OTKPBITUI U UX ABTOPOB B OTEYECTBEHHOMN U
BCEMHUPHON UCTOPUH
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INEPEYEHD 2JIEMEHTOB COAEPXKAHUA, ITPOBEPAEMBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS

1 Uucna u BBIYUCIEHUS

11 HarypanbHslie u nensie yncina. [Ipu3Haku JenMMOCTH HEbIX YUCEN

1o OOBIKHOBEHHBIE U JECATHUHBIE IPOOH, MPOIIEHTHI, 0ECKOHEYHBIE IEPUOIUIECKUE
. npobu

1.3 Panmonaneueie yncna. ApudmMeTndeckue onepanuu ¢ paluoHalIbHBIMHU YUCIaMU

14 HerictButenbHble 4ucia. ApudMETHYECKHE OINEpalud C JeHCTBUTEIbHBIMU
. YUCIAMHU

15 [IpubmxéHHbIE BBIYHCICHUS, TPaBWIa OKPYTJCHUS, MPUKHUIKA ¥ OIEHKA
- pe3yibTaTa BEIYUCICHUN
2 Anrebpanyeckue BhIpaXKEHUs

2.1 BykBeHHbIe BbIpaykeHUs (BBIPAXKEHUSI C IEPEMEHHBIMU )

»5 Crenenp ¢ unenbiM MokazateneM. CTENeHb C PpalMOHAIBHBIM IOKa3aTeJeM.
. CBoiicTBa cTeneH!

2.3 MHorouseHsl

24 Anrebpanyeckas 1poOb

95 Apudmerndeckuit KOpeHb HaTypalbHOU cTeneHu. JlelcTBuUs ¢ apuMeTHIeCKUMHU
. KOPHSIMU HaTypaJIbHOW CTENEHU
3 YpaBHEHUs 1 HEPABEHCTBA

31 Llensle u napoOHO-palnMoHaNbHbIE ypaBHEHHA. CHCTEMBI M COBOKYIHOCTHU
. ypaBHEHUU

39 Llensle u apoOHO-panMoHaiIbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
. HEPaBEHCTB

3.3 Pemienune TekCTOBBIX 3a71a4
4 YucnoBble NOCIEA0BATENBHOCTH

4.1 [TocnenoBatenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIEA0BATEILHOCTEH

45 Apudmernueckas U TreomeTpuyeckas mnporpeccud. Dopmyna  CIIOXKHBIX

MMPOLCHTOB
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OyHKIMHT

@Oyuk1wst, crnocoOs! 3aaanus Gpynkun. I'paduk pynkmmuu. O6macTs onpeneneHus

U MHOXKECTBO 3HaueHUW  (DYyHKIHUH.

[IpomexyTku

5.1 3HAKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTM (YHKLUHMH. MaKCUMyMbI H
MUHUMYMbl (GyHKUMU. HauGospliee M HauMeHbllee 3HaYeHHE (QYHKLIMU Ha
MIPOMEKYTKE

6 KoopauHaThl Ha nIpsMOii U TIIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlexapToBbI KOOPIMHATHI HA TNIOCKOCTH

7 I'eomeTpus

7.1 ['eomerpuyeckue Gpurypsl U UX CBOMCTBA

7.2 TpeyronbHUK

7.3 MHoroyroapsHuKu

7.4 OKpy>XHOCTb U KpyT

7.5 H3mepenne reoMeTpuuecKux BEIMUUH

7.6 BekTopsl Ha MIIOCKOCTH

8 BeposiTHOCTB M cTaTHCTHKA

8.1 OnwucarenpHas CTaTUCTUKA

8.2 BepositHOCTB

8.3 KomOunaropuka

8.4 MHoecTBa

8.5 I'padsr
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YYEBHO-METOJAUYECKOE OBECIMEYEHUE OBPA30OBATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI VYUEHUKA

Yuebnoe obopyoosanue
[TpoekTop, KOMIIBIOTEPHI, HHTEPAKTUBHAS JOCKA, TETPAIH, PYIKH
JleMoHCTpallMOHHOE 000py0BaHNE KaOMHETa MaTeMaTUKHU

1.

MaremaTtuka. Anrebpa: 7-i1 kiacc: 0a30BBI ypOBEHb: y4eOHUK, 7 Kiacc/
Makaperues FO.H., Munmiok H.I'., HemkoB K.M. u npyrue; mon pen.
TensikoBckoro C.A., AkimonepHoe o61ectBo «M3aarensctBo «IIpocsenieHuey
Matemaruka. Anrebpa: 8-ii kiacc: 6a30BbIil ypoBeHb: yueOHUK; 16-e u3nanue,
nepepaboranHoe, 8 kinacc/ MakaperaeB FO.H., Munarok H.I'., Hemkos K.W. u
np.; mnon penakuueirt TemsikoBckoro C.A., AKUIHMOHEpPHOE OOIIECTBO
«M3narensctBO «IIpocBeienne»

Marematuka. Anrebpa: 9-ii kinacc: 0a30BbIil ypOBeHb: YueOHUK; 15-¢ uznanue,
nepepaboranHoe, 9 kinacc/ MakaperaeB FO.H., Munarok H.I'., Hemkos K.W. u
np.; mnon penakuuweit TemsikoBckoro C.A., AKUIHMOHEpPHOE OOMIECTBO
«M3narensctBO «IIpocBeienne»

METOANYECKHUE MATEPUAJIbBI IS YYUTEJIA

1.

Terpanp-penetutop «PemraeM HepaBeHCTBA M CHCTEMBI HEPABEHCTB IO
anroput™Mam» 7-9  kmaccel «Jlutepa» Cankrt-IlerepOypr, 2024 K.H.
Muxainosa

Penerurop nmo marematuke 5-9 knmaccos O.H. bamasn ®enukc, 2024
Anrebpa.7-11 kmaccel. AITOpuUTMBI pemeHus 3aaa4d, MockBa: Dkemo, 2024,
T. M. Bunorpaaosa

CnpaBounuk no anredbpe 7-9 kiacc E.B.Tumodeena, T.A. KonecHukona.
MockBa: Dkcmo, 2025

5. AkryanbHble NpoOsieMbl 00yueHUsT MaTeMaTUKe W MH(GOpPMATHKE B IIKOJIE U

MearoruaeckoM By3e : KoJuieKTuB. MOHOTp. / I.M. CmupnoBa [u ap.]. — M.:
ITpomerteit, 2021

TexHonorus o0y4eHus: MaTeMaTHKE HAa OCHOBE JESTEIIbHOCTHOTO TI0JIX0/1a : KH.
s yaurens / O.b. Enumea. — M.: [IpocBemenue, 2023

KuBass maremaTtuka. MaremaTuyeckue pacckasbl u rojioBosioMku / SL.U.
[Tepensman. — M.: U3pgatensctBo FOpaiit, 2020.

Anrebpa. 7-9 kmacc. dunaktudyeckue marepuansl. JKoxoB B.U., Maxkapsiues
FO.H., Munmiox H.T'., [IpocBemienue, 2025
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9. MaremaTuka 7-9 kiacchl. Y HUBEpCAIbHBIM MHOTOYPOBHEBBIN COOPHHUK 3a/1a4 B
3-x yacTax. Beiconkuii U.P., Smenko U.B. [Ipocsemenne, 2025

10. OI'D-2025. Marematuka. Coopuuk 3agaHuii. Kouarnn Bagum BurtanbeBuu,
Kouarnna Mapus Hukonaena, 9xkcmo, 2024

11.TToypounble MeTOAMYECKHE pa3paboTku 1o anredpe k ydeOHumky HO.H.
Makapsbruesa u ap. 7 kiaace» (M.: [IpocBemienue), 2021r. A. H. Pypykun

12.Tloypounsie pa3pabotku mo anredbpe. 8 kinacc (k YMK HO. H. MaxkapsrueBa u
ap. (M.: Tlpoceemenue)) Pypykun A.M. 2023

13. IToypounsle pa3zpabotku no airedpe k YMK Maxkapriuea. 9 kiace | Pypykun
Aunexcanap Hukomaesuu. Bako. 2022

14. Anrebpa 7 xmnacc. KonrtponmbHbie u camocTosiTenbHble padoTel. DI'OC |
KpaitneBa JI.b. IIpocsemenue, 2025

15. Anrebpa 8 xmacc. CamocTosTeNbHBIE M KOHTpOJibHbIE padcoTel. PI'OC |
Mepansax A., Ilononcknit Butanuit bopucosuu. [Ipocsemenue 2023

16. AnreGpa. 8 wmacc: cOOpHHMK camocTosTeNnbHbIX pabor | Komranosa Enena
[TerpoBHa. Yuurens 2020

17. Anrebpa 9 xmacc. KoHTposibHBIE M CaMOCTOATENbHBIE pabOThI (K HOBOMY
®OIIY). ®I'OC. YMK MakapsiueB | I'mazkoB HOpuii AnexcanapoBud,
[MamamBunm Mapus fIkoBieBHa. Jk3ameH, 2022

18. Hayuno-uccrnenoBarenbckas JEATEIIbHOCTD YUUTENS MaTeMaTUKH.
Myrammmosa C.P., Capkucsa T.A.U3narensctBo Jupexkrmenua [labnumunr,
2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

1.  «Sunpekc.YueOHUK» (pecypc comepkuT Ooniee 35 ThICAY 3aJaHU Pa3HOTO
YPOBHSI CJIOKHOCTH JUJISl IIKOJBHUKOB € YYETOM (peiepanibHOro rocyJapcTBEHHOTO

cTaHaapTa) https://education.yandex.ru/lab/library/mathematics/tab/calendar-
plan/theme/37ea9179-6d79-4cc7-9660-78fe44cc8ell?grade=4

2. «Epunas KOJUIEKIIUS [Mudpossix o0Opa3oBaTenbHBIX pecypcoBy
https://web.archive.org/

3.  Tpenaxepsl 1o MaTeMaTHKe

https://matematika.club/?utm_source=zen&utm_medium=schoolattestation

4.  «YUN.PY» (Onnaita-matdopma ¢ MHTEPAKTUBHBIMU YPOKAMH TIO OCHOBHBIM
HIKOJIBHBIM TipeameTaM) https://uchi.ru/teachers/lk/olympiads

5. «Ypok mudpps» (3HAKOMUT C OCHOBaMHU ITU(POBON SKOHOMUKH, U(PPOBHIX
TEXHOJIOTUH U MPOTpaMMUpOBaHus) - https://ypokiudpsl.pd/
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6. «dKnacce» (momnodyHKIMOHATRHAS ITUGPOBas cUCTeMa JJisi 00pa30BaTEIbHbIX
opranusanmii) - https://www.yaklass.ru/

7. «bubnauoTeka BUICOYPOKOB MO MIKOJBLHOU ITporpaMmmey https://interneturok.ru/
8.  http://www.mccme.ru. MOCKOBCKUN HEHTP HEMPEPHIBHOTO MaTEMaTHYECKOTO
00pa3oBaHUs.

9. https://workprogram.edsoo.ru. Equnoe coneprkanue o01ero oopa3oBaHus

10. https://infourok.ru/userMaterials/userMaterials/index

11. https://education.yandex.ru/uchebnik/main. [lIxonpHass wuHGOpPMATHKA U
MaTeMaTHKa, TOCTYITHbIC KaXKIOMY
12. http://ege.edu.ru [lopran uHpoOpManMoOHHON mnojaepxkku  EguHoro

rocyJIapCTBEHHOTO 3K3aMeHa. MHpopmarmonHas moaaepkka EI'D ocymecTBisercs
C TIOMOIILI0 UHPOPMAIIMOHHBIX Pa3/IEJIOB

13. http://fipi.ru.  Caiit denepalbHOr0 MUHCTUTYTA TEIArOTMUYECKUX H3MEPEHH.
Pa3Meniensl KOHTpOJIBHBIE U3MEpUTENbHBIE MaTepuanbl EI'D m 3k3aMeHa B HOBOU
dopme anst 9 knacca, mocoOust A MOATOTOBKU K SK3aMEHaM.
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