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PABOYAS ITPOTI'PAMMA yueOHOTro npeamera «AJjireopa. 0a30Bblid ypOBEeHb» /I
o0yuawmmuxcs 7-9 Kiaccon

IMOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISIETCS OJMHMM U3 OIOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHUsS: OHA
oOecrieynBaeT U3y4eHUE APYTUX AUCIUIUIMH, KaK €CTeCTBEHHO-HAYYHOTO, TaK U TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOIAMMO IS MPOJOJDKEHHS O00pa30BaHHUS W B MOBCEAHEBHOW KU3HHU.
PasButne y oOydJarommxcs Hay4dHBIX TIPEACTABICHHA O TPOUCXOXKICHUH W CYIIHOCTH
anreOpanyeckux abCTpakiuid, Coco0e OTpaKeHUs MaTEMAaTUUECKON HAYKOM SIBIIEHUM U MPOIECCOB
B IPUPO/IC U OOIIECTBE, POJIU MATEMATUYECKOTO MOJICTMPOBAHUS B HAYYHOM ITO3HAHHUH U B IPAKTHKE
CIoCcOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS M KAYECTB MBIILICHUS, HEOOXOAUMBIX
IS aJanTaluyd B COBPEMEHHOM I poBoM ob1iecTBe. M3ydeHne anreOpsl o0ecreunBaeT pa3BUTHE
yMEHUS HaOII0JaTh, CPABHUBATH, HAXOIUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUIHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICWCTBHSI M BBIBOJBI, (DOPMYyIHpPOBATH
yTBepkaeHus. OcBoeHHE Kypca ainreOpbl 00eCleurMBaeT pa3BUTHE JIOTHYECKOTO MBIUICHUS
OOydaromuxcs: OHM HCIOJB3YIOT JEAYKTHBHBIE W WHAYKTHBHBIE DPacCyXIeHHUs, 0000IeHue u
KOHKpETHu3aIuio, abctparupoBanue u ananoruto. OdoyueHue anreOpe npeanonaracT 3HauuTeIbHBIN
00BEM CaMOCTOSATETHLHOM MEATETLHOCTH 00YUAIONTUXCS, TOATOMY CAMOCTOSITETLHOE PEIICHHE 3a/1a4
SBJISICTCSI peaTu3aluen eATeTbHOCTHOTO MPUHITUATIA O0YUICHUSI.

B crpykType mporpaMmsl yaeOHOTO Kypca «Anredpa» Il OCHOBHOTO 00IIEero oOpa3oBaHUs

OCHOBHOE MECTO 3aHMMAIOT COJCP)KATEIbHO-METOANYECKHUE JTNHUH:
«Uucma W BBYHCICHUS», «ANTeOpandecKue BBIPAKCHHs», «YPAaBHCHHS W HEPaBCHCTBAY,
«Dynkmumy. Kaxkmas u3 3TUX comepKaTeIbHO-METOIMISCKIX JIMHUN Pa3BUBACTCS HA MPOTSIKECHUN
TpEX JIET U3YUYCHHS Kypca, B3aUMOJCUCTBYsI C IPYTUMHU €T0 JUHUSAMH. B X0/1€ u3ydeHus: yaeOHOro
Kypca OOydalomuMcs TMPUXOAUTCS JIOTUYECKH pacCyXlaTh, HCIIOJb30BaTh TEOPETHUKO-
MHOKECTBEHHBI S3bIK. B CBSI3M € ATHM B MporpaMMmy ydeOHOro Kypca «Anredpa» BKIFOYCHBI
HEKOTOpPBIE OCHOBBI JIOTHKH, TMPEACTABICHHBIC BO BCEX OCHOBHBIX pa3jellax MaTEeMaTHYCCKOTO
oOpa3oBaHMsI ¥ CIHOCOOCTBYIOIIME OBJAJICHUIO OOYYAOMIMMHCS OCHOB YHHUBEPCAITHLHOTO
MaTreMaTtudeckoro s3bika. CopepkaTeabHOM W CTPYKTYpHOHM OCOOCHHOCTBIO y4eOHOTrO Kypca
«Anredpay SBISETCS €r0 MHTETPUPOBAHHBIN XapakTep.

Conepxanue TUHUN «YWcaa M BEIYUCICHUS» CIY)KUT OCHOBOW JJIs MANTbHEHIIETO M3YYCHUS
MaTEeMaTHUKH, CIOCOOCTBYET Pa3BUTHIO Y OOYYAFOIIMXCS JIOTHUECKOTO MBIIIICHUS, (DOPMUPOBAHHIO
YMEHUS TIOJIb30BaThCS QITOPUTMAMH, a TaKXEe TMPUOOPETCHUIO TMPAKTHUYECKUX HABBIKOB,
HEOOXOJMMBIX I MOBCETHEBHOW XU3HMU. Pa3BUTHE TOHSATHUS O YUCIE HAa YPOBHE OCHOBHOTO
oO1rero oopazoBaHus



CBS3aHO C PAIMOHATBLHBIMU W HWPPANHOHATBLHBIMU YHCIAMH, (HOPMUPOBAHUEM
MPEJCTABICHUM O IEUCTBUTEILHOM YHUCTIE. 3aBEPIICHUE OCBOCHUS YUCIOBOW JIMHUU
OTHECEHO K cpefHeMY 00111eMy 00pa30BaHHUIO.

Conepxanue IByX anreOpandecKkux JIMHUN — « AIreOpandecKue BhIPAKCHUS
1 «YpaBHEHHsS] W HEPABEHCTBA» CIMOCOOCTBYET (POPMHUPOBAHUIO Yy OO0YUAFOIIMXCS
MaTEMaTUYECKOTO armapara, HeOOXOAMMOTro JIS PelieHUs 3a7ad MaTeMaTHKH,
CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oOmiero oOpazoBaHusl y4eOHBIH MaTepuan IpYHIUPYETCs] BOKPYT pallMOHAIbHBIX
BbIpaKEHUU. AnreOpa JIEMOHCTPUPYET 3HAUYCHUE MATEMATHKU Kak sI3bIKa s
MIOCTPOCHUSI MAaTEMAaTHYECKUX MOJIENICH, ONHUCAHUs MPOLECCOB U  SIBJICHUM
peanbHOro Mupa. B 3amaun o0ydeHus anreOpe BXOAAT TakKe NadbHENIIee pa3BUTHE
ANTOPUTMHYECKOTO MBILUICHUS, HEOOXOJIMMOT0, B YaCTHOCTH, JIJIsl OCBOCHHUS Kypca
uHQOpMATUKK, ¥  OBJIAJICHUE HAaBbIKAMU  JICIYKTUBHBIX  PaCCYXICHUM.
[IpeoOpazoBanrie CUMBOJBHBIX (OPM CIOCOOCTBYET Pa3BUTHUIO BOOOPAXKEHUS,
CIIOCOOHOCTEH K MaTEMaTHIECKOMY TBOPYECTRBY.

Coneprxanue GyHKIHOHATHHO-TPAPUIECKON JTMHUHM HAIIEJICHO HA MOJyYeHUE
oOy4JaronMMucs 3HaHUM 0 (PYHKIMSAX Kak Ba)KHEHIIEeHl MareMaTH4ecKol MOoJeNu
JUISL OTIMCAHUSI U UCCJIeI0BaHUsI PA3HOOOPA3HBIX MPOIECCOB U SBJICHUM B MPUPOJIC
u obmectBe. M3ydueHne martepmaiia CIOCOOCTBYET PAa3BUTHIO Yy OOYYarOIIMXCS
YMEHHUSI UCIIOIb30BaTh PA3JIMYHbIE BbIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHBIEC, CHUMBOJHUYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (HOpMHpPOBAHUE
peACTaBICHUM O POJIM MAaTEMATHUKHU B PA3BUTUU IUBUIIN3AIMH U KYJIbTYPBHI.

CornacHo yueOHOMYy IUIaHy B 7-9 Kiaccax wu3ydaeTcs Y4eOHBIM Kypc
«Anrebpa», KOTOPBIA BKIIOYACT CIEAYIOIINE OCHOBHBIC Pa3/Ieibl COACPKAHUS:
«Yucna #  BBIUMCICHUS», «ANTeOpanueckue BBIPAKCHUSD», «YpaBHEHUS W
HEpaBEHCTBa», « DyHKITUNY.

Ha u3yuenne yueOHoro kypca «Anredpa» orsoautcs 306 yacoB: B 7 kiacce
* 102 yaca (3 yaca B Hezeno), B 8 kinacce — 102 yaca (3 gaca B Hezeno), B 9 kinacce
* 102 yaca (3 4yaca B HEEIIO).



COILEPKXAHUE OBYYEHUA
7 KIIACC

Yuciia v BBIYUCTICHUS

JpoOu OOBIKHOBEHHBIC M JECSITHYHBIE, TIEPEX0]] OT OJIHON (HOpPMBI 3amucu
npobeit k apyroi. IloHATHe palMOHAIBLHOTO YHCHA, 3aluCh, CPAaBHEHHE,
yHOpSAJOYUBAHUE  pAlMOHANBHBIX uuceld. ApudmeTnueckue JEUCTBUS C
palMOHAIBHBIMKA YMClIamMu. PemeHue 3agad U3 peaJbHOM NMPAKTUKHA HA YacTH, HA
TpoOH.

Crenenb ¢ HaTypajJbHBbIM IIOKa3aTeleM: ONpEeJeNeHUe, MpeoOpa3oBaHUe
BBIPAKEHUI Ha OCHOBE OMNpeIeNIeHus, 3anuch 00abmuX yncen. [IporeHTsl, 3anuch
IPOLIEHTOB B BHUJE JIpoOU U JpoOM B BHUJE MPOLEHTOB. Tpu OCHOBHBIE 3a/1a4d Ha
IIPOLIEHTHI, PEIICHNE 3a]1a4 U3 PEaJbHON MTPAKTUKH.

IIpumeHeHne NPU3HAKOB  JEIMMOCTH, PA3J0KEHHE HA  MHOXHUTEIU
HATypaJIbHBIX YUCEI.

Peanbuble  3aBUCMMOCTH, B TOM 4Yucile T@psMas ©  oOpaTHas
IPOMOPLMOHAIIEHOCTH.

AJsire0OpanyecKkue BbIPpaKeHus!

[IepemeHHBIE, UMCIOBOE 3HAYEHUE BBIPAXKEHUS C IEpEMEHHOU. [lomycTrumeblie
3Ha4YE€HUs NepeMeHHbIX. [IpeacTaBneHrne 3aBUCUMOCTY MEXTY BETUUMHAMU B BUJIE
dopmybl. Beruucnenus no ¢popmynam. IlpeodpazoBanue OyKBEHHbBIX BbIPAKEHUH,
TOXKJIECTBEHHO pAaBHbIE BBIPAKEHMs, IMpPaBWIA MpPeoOpa3oBaHUsl CyMM U
IPOU3BE/ICHUH, MpaBUIa PACKPBITUS CKOOOK U MPUBEIEHUS MOJOOHBIX ClIaraeéMbIX.

CBoOIICTBa CTENEHU C HATYPAJIbHBIM MTOKA3aTEIIEM.

OnHowiensl 1 MHOTOWIEHbl. CreneHp MHOrowieHa. CioKeHue, BhIYUTAHUE,
YMHOXEHNE MHOTO4JIEHOB. POPMYJIBI COKPAIIEHHOTO YMHOKEHUS: KBaApaT CyMMBI
1 KBaApar pasHocTu. Popmyiia pa3HOCTH KBaIpaToB. Pa3iioxkeHne MHOrO4JICHOB Ha
MHOKUTEIIH.

YpaBHeHUA U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHs, IpaBujia NpeoOpa3oBaHUs ypaBHEHUS,
PABHOCHJIBHOCTb YPAaBHEHUM.

JIluHeiHOE ypaBHEHHE C OJHOW MEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
yYpaBHEHHSI, PEIIEHUE JINHEUHBIX YpaBHEHUN. COCTaBIEHHE YPABHEHU 11O YCIOBUIO
3a1aun. Pemenne TeKCTOBBIX 3a1a4 ¢ MOMOUIBIO YPaBHEHU.

JIuneitHOe ypaBHEHUE C IBYMsI MEpEMEHHBIMU U ero rpaguk. Cucrtema AByx
JVHEWHBIX yPaBHEHMM C JBYMs NEPEMEHHBIMH. PemieHue cucrem ypaBHEHHU
croco6oM noAcTaHoBKU. [IpuMepsl pereHns TEKCTOBBIX 3aau C TOMOLIbIO0 CUCTEM
YPaBHEHUI.

DOyHKIMHA



Koopnnnara Toukn Ha npsMoii. YucnoBbele NpoMexyTKH. PaccTosaHue mexay
JBYMSI TOYKAMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHas cucremMa koopauHaT, ocu Ox u Oy. AbGcuucca U OpaUHATA
TOYKHM Ha KOOPJIUHATHOM II0cKoCTH. [IpuMepsl rpadukoB, 3aJaHHBIX POPMYIaAMH.
Urenue rpaduxoB peanpHbIX 3aBucuMocTeil. [lonarue pynkuuu. ['padux dyHKmu.
CaoiictBa (ynkmuii. Jluneitnas ¢ynknus, e€ rpaduk. 'paduk dynkmum y = |x|.
I'paduueckoe pernieHre TUHEHHBIX YPAaBHEHUH U CUCTEM JTMHEHHBIX YpaBHEHUM.

7 KITIACC

Yuciaa v BIYMCICHUS

KBagpatueiii kopenb u3 uucia. [loHarue o0 uppanMoOHAIBLHOM YHCIIE.
Hecstuunbie TpUOIMKEHUST UppaIMOHABHBIX yucen. CBoiicTBa apuMeTUIECKIX
KBa/IPATHBIX KOPHEW W X MPUMEHEHHE K MPE0oOPa30BAHUIO YMCIOBBIX BBIPAKEHUN
Y BBIYUCIICHUSAM. [[€MCTBUTEIILHBIC YUCIIA.

CreneHb ¢ 1eIbIM TTOKa3aTeneM 1 e€ cBoiicTBa. CTaHaapTHAS 3aluCh YKCTA.

AJire0panvecKkue BbIPAKEHUs

KBagpaTHbIi TpEXUIICH, pa30KeHUE KBAIPATHOTO TPEXUICHA HA MHOXKUTEH.

AnreOpanueckas ApoOb. OCHOBHOE CBOMCTBO anreOpanyeckod JpoOwu.
CnoxxeHue, BBIYMTaHUE, YMHOXEHHE, JCJICHHE alreOpaudyeckux JApoOeil.
PanmonanbHbie BRIpaKEHHS U UX MTPeoOpa3oBaHUeE.

YpaBHeHUA U HEPABEHCTBA

KBagpatHoe ypaBHeHue, hopmyiia KOpHEH KBaapaTHOro ypaBHeHus. Teopema
Buera. Pemenue ypaBHEHUN, CBOIAIIMXCSA K JIMHEWHBIM W KBaJpPaTHBIM.
[Ipocreiive qpoOHO-palMOHATBHBIC YPaBHEHUS.

I'paduueckas uHTEpIpeTalsl YPABHEHHUM C ABYMS MEPEMEHHBIMU U CHUCTEM
JIMHEMHBIX yPaBHEHUWW C JBYMs IepeMEHHbIMHU. [Ipumepsl pemieHus cucrem
HEJIMHEWHBIX YPaBHEHUN C IBYMsI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 alreOpandecKuM CIIOCOOOM.

HucnoBble HEPABEHCTBA U WX CBOWMCTBA. HepaBeHCTBO ¢ OAHON NEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM TNEPEMEHHOM.
CucTeMbl IMHENHBIX HEPABEHCTB C OJJTHOM ITEPEMEHHOM.

DyHKIMHA

[Tonsarue pynkiuu. O61acTh ONpeeIeHNs U MHOKECTBO 3HAUEHUN (DYHKIIUH.
Cnoco0Obl 3aanust GyHKIUH.

I'paduk dyukmuu. Yrenue cBoiictB (yHkiuu mo e€ rpaduxy. [Ipumepnr
rpaduKoB GYHKIHMA, OTPAKAIOIMIUX PEATIbHBIE MPOIECCHI.

OYHKIMK, OIHUCHIBAIOIINE TIPAMYI0 U OOpaTHYIO MNPONOPIUOHAIbHBIC
3aBHCHMOCTH, UX rpaduku. Oyukiun y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pEllIEeHHE YPAaBHEHUN U CUCTEM YPABHECHUIM.

8 KIIACC

Yucjia 1 BEIYUCJICHUSA



PanmonanpHbie yucia, UppalMOHAIbHBIE YUCIA, KOHEUHbIE U OCCKOHCYHBIC
JeCATUYHBIC ApoOH. MHOXKECTBO AEMCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUYHbIe JecATUYHBbIE IpoOu. B3auMHO OHO3HAYHOE COOTBETCTBUE
MEK1y MHOKECTBOM JAEHCTBUTEIIBHBIX YUCEN U KOOPAUHATHOM MPAMOIA.

CpaBHeHUE JICUCTBUTENIBHBIX YHCEN, apuPMETUYECKue JeUCTBUA C
JNEUCTBUTEIIbHBIMUA YHUCIIAMU.

Pa3mepsl OOBEKTOB OKPY’KAIOIIETO MHUPA, UIUTEIBHOCTh IPOIIECCOB B
OKpY>KaroIlEM MUpE.

[TpubnmxEHHOE 3HaUCHNE BEIMYUHBI, TOYHOCTH NpubIKkeHus. OKpyTieHne
yucell. [Ipuknaka u oneHka pe3yabTaToB BIYNCICHUM.

YpaBHeHUS U HEPABEHCTBA

JluneriHOE ypaBHEHUE. Penienne ypaBHEHUM, CBOASIINUXCS K JTUHEHHBIM.

KBanparnoe ypaBHeHue. Pemienne ypaBHEHUN, CBOISAIINXCS K KBaAPATHBIM.
bukBaaparHoe ypaBHeHue. IIpumMepsl penienns ypaBHEHUN TPETbEN U YETBEPTOU
CTEIIEHEN Pa3I0)KEHUEM HA MHOXKHUTEIIH.

Pemenue npoOHO-pallMOHANIBHBIX YpaBHEHMM. PerieHue TEeKCTOBBIX 3aiad
anreOpanyeckuM METOJIOM.

VYpaBHeHue ¢ IByMsl IEpeMEHHbIMU U ero rpaduk. PeieHue cucteM JIBYyX
JIMHEWHBIX YPABHEHHUU C ABYMs IIEPEMEHHBIMU. Pelienue cucreM 1ByX ypaBHEHUH,
OJIHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpou creneHu. ['paduyeckas
MHTEPIIPETALNS] CUCTEMBI YPABHEHU C IByMsI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 anreOpandecKuM CrocoOoM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OAHOM IlepeMeHHOW. Pemenne cucrem
JMHEVHBIX HEPAaBEHCTB C OJHOM IiepeMeHHOW. KBanparHele HepaBeHCTBa.
I'paduueckass uHTEepnpeTanuss HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMs
MIEPEMECHHBIMH.

DYyHKUNH

KBagparnunas ¢pynkuus, e€ rpaguk u cBoiictsa. [lapaGona, koopauHaThI
BEPIIMHBI TapadOoIbl, 0Cb CAMMETPHUH MMAPaOOJIbI.

Ipadukn gpynxumit: y =kx, y=kx +b, y=k/x, y=x3, y=Vx, y = x|, # ux
CBONCTBA.

YucioBbIE MOCTEA0BATEIbHOCTH M IIPOIPECCUH

[ToHATHE YMCIOBOW NOCIENOBATENBHOCTH. 3aJaHUE MOCIEA0BATEIbHOCTU
peKyppeHTHOM hopmyToit u popmyIioi n-ro uieHa.

Apudmernueckas U reomerpuueckas nporpeccud. Gopmynel n-ro uieHa
apu(pMETHIECKON U T€OMETPUUECKOUN MPOTPECCUid, CYMMBI TIEPBBIX 71 YJICHOB.

N3o0pakenne wieHOB apuMETUYECKOH M TEOMETPUUYECKON Mporpeccui
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWMHBIA M SKCIIOHEHIMWAJIbHBIA POCT.
Cno>xHbI€ TPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PpPe3yJbTaTbhl OCBOCHUS IPOrpaMMbl y4EOHOTO Kypca
«Anrebpay» XapaKTepu3yrTCs:

* NATPUOTHYECKOE BOCIIUTAHUE:

IIPOSIBJIEHUEM HHTEpPECa K MPOLUIOMY M  HACTOALIEMY POCCHUMCKOU
MAaT€MAaTHKH, [IEHHOCTHBIM  OTHOIIEHHEM K  JIOCTHKEHHSIM  POCCHUCKUX
MAaTEMATUKOB M POCCHUMCKOM MAaTEMAaTUYE€CKOM IIKOJIbI, K MCIOJB30BAHUIO 3THUX
JOCTHKEHUN B IPYTMX HayKax M MPHUKJIATHBIX cdepax;

* IPaXKIAHCKOE M TYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEN TpakJlaHWHA U pealiu3alliid ero
npaB, TMPEJICTABICHUEM O MAaTEeMaTUYECKUX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHHUM, MPOIEAYpP T'PaKIAHCKOTO oOIIecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXJICHUIO STUUECKUX MPOOJIEM, CBI3aHHBIX
C MPAKTHYECKUM MPUMECHEHUEM JOCTHKCHUW HAyKH, OCO3HAHHUEM BaXHOCTU
MOPaJbHO-3THYECKUX MPUHLIUIIOB B I€STEIBHOCTH YUEHOTO;

* TPYAOBOE BOCIIUTAHME:

YCTAaHOBKOW HA AaKTUBHOE YyYacTHE€ B PEIICHUH NPAKTUYECKUX 3ajad
MAaTEMaTUYECKOM HAIPaBICHHOCTH, OCO3HAHHUEM BAXXHOCTH MATEMAaTUYECKOTO
0o0pa3oBaHUsI Ha TMPOTSHKEHUH BCEW JKM3HU I YCHENIHOW MpodecCHoHaIbHON
NEATeIbHOCT W Pa3BUTHEM HEOOXOIUMBIX YMEHHI, OCO3HAHHBIM BBIOOPOM H
MIOCTPOCHUEM WHIUBUTyTBHONU TPACKTOPUHM 00pa30BaHUS ¥ )KM3HEHHBIX IJIAHOB C
y4ETOM JIMUHBIX HHTEPECOB 1 OOIIECTBEHHBIX MOTPEOHOCTEH;

* J3CTEeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTHIO K OSMOIIMOHAIBHOMY H  3CTETUYECKOMY  BOCHPHUSTHIO
MaTeMaTU4eCKUX OOBEKTOB, 3ajlau, PEUICHUW, pacCyXIEHUW, YMEHHUIO BHUJETh
MAaTeMaTH4YECKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

* LEHHOCTH HAYYHOI'O MO3HAHUSA:

OpUEHTAIlME B JIEITEIbHOCTM HAa COBPEMEHHYID CHUCTEMY HAy4YHBIX
MpeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOJIbI U
oOmecTBa, TOHMMAaHWEM MAaTeMAaTHYECKOW HAyKW Kak cdepbl YeIOBEUECKOU
JESITEIIbHOCTH, 3TAroB €€ Pa3BUTHS W 3HAYMMOCTH I Pa3BUTHS LMBUJIA3ALUU,
OBJIQJICHUEM SI3BIKOM MAT€MaTUKH M MATEMATHUYECKOM KYJbTYpOW KaK CPEJACTBOM
MO3HAHUS MHPA, OBJIAJCHHEM MPOCTEHIIMMHU HABBIKAMHU HCCIEA0BATEIIBCKOU
JICATCILHOCTH;



* (usuyeckoe BoOcHUTAHHE, (POPMHMPOBAHHE KYJIBTYPbI 310POBbS H
3MOLMOHAJIBHOIO0 0J1arONOJTyYHs:

FOTOBHOCTBIO IPUMEHATH MATEMATUYECKUE 3HAHUA B HMHTEPECAX CBOEIO
30pOBbS, BEIEHUSA  3740pOBOrO0  oOpa3a  KU3HM  (310pOBOE  IIUTaHMUE,
cOamaHCHUPOBAaHHBIA PEXKUM 3aHATUH M OTHbIXa, peryisipHas ¢uznyeckas
aKTUBHOCTD ), C(OOPMHUPOBAHHOCTHIO HaBbIKA pe(hIeKCUH, TPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOTo e MpaBa APyroro 4eaoBeKa;

* JKO0JIOrHYecKoe BOCIIHUTAHME:

OpHMEHTalMel Ha NMPUMEHEHNE MATEMAaTUYECKUX 3HAHUW JUIS PELICHUS 3a7a4
B 00JIaCTH COXPAaHHOCTHU OKPY>KAIOIIEH Cpeibl, INTAHUPOBAHUS MOCTYNKOB U OLEHKU
MX BO3MOYKHBIX MOCIEACTBHUI AJIsl OKPY’KAIOLIEH Cpe/ibl, 0OCO3HAHUEM IJI00aIbHOIO
XapakTepa dKOJOTMYECKUX IPOoOJIeM U MyTeH X pPeLeHUs;

* aJanTanus K U3MEHAIIHMMCH YCJOBUAM COLMAJIBLHONH U NPHUPOAHOM
cpeabl:

TFOTOBHOCTBIO K JEHUCTBHUSM B YCJIOBHUSAX HEONPENCIEHHOCTH, ITOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 NMPAKTUYECKYIO IEATEIIbHOCTb, B TOM YMCIIE
YMEHUE YUYUThCA y JAPYTHX JIOEH, MpuoOpeTraTh B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKU U KOMIICTCHIIMU U3 OIIbITA IPYIUX;

HEOOXOUMOCThIO B (OPMUPOBAHWM HOBBIX 3HAHUM, B TOM YHCIE
(GopMyIupoBaTh UJIeU, HOHATHUS, TUIIOTE3bl 00 00BEKTaX U SIBICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb Je(QUUUTHl COOCTBEHHBIX 3HAaHUH WU
KOMIIETEHTHOCTEW, INIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTb  CTPECCOBYIO  CHUTyalUulO, BOCIPHUHHMMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOLIUIl KOHTpPMEpP, KOPPEKTUPOBATH
OpUHUMaeMble pELIEHUs U JAEUCTBUS, (OPMYIHMPOBATH U OLICHUBATh PHUCKU HU
HOCIEACTBUS, (POPMUPOBATH OIIBIT.

METAITPEAMETHBIE PE3YJIbTATDBI

Ilo3naBaTenbHbIe YHUBEPCATbHBIE YUeOHbIE 1eiicTBUS

ba3oBble jjoruyeckue aeficTBUA:

* BBIABJISTH U XapaKTEpPU30BaTh CYIIECTBEHHbIE IPU3HAKU MaTEMATUYECKUX
OOBEKTOB, TMOHSATUH, OTHOIICHWUH MEXIy TMOHATUSIMHU, (OPMYIUPOBATH
OTIpeAeNieHUs]  TMOHATHH, YCTaHABIMBATh CYHIECTBEHHBIH  MPHU3HAK
KJIacCHU(PUKAIIMU, OCHOBAaHHUS ANl OOOOIIEHHS U CpaBHEHUS, KPUTEPUU
IPOBOJIMMOTO aHAIN3a;

* BOCIpPUHUMATh, (QOPMYJIUPOBaTH U  NPeoOpPa3OBbIBaTh  CYXICHUS:
yTBEpIUTEIbHbIE W OTpUIIATEIbHBIE, €JMHUYHBIC, YacTHBIE W 0OIIue,
YCIIOBHEIE,



BBISIBISITh ~ MATEMaTUYECKUE  3aKOHOMEpPHOCTH,  B3aWMOCBSI3M U
npotuBopeursi B (akTax, MaHHBIX, HAOJIOJEHUSX U YTBEPKICHUSAX,
IpeyaraTb KPUTEPUU IS BBISIBIICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNH;
JenaTh BBIBOABI C MCIHOJIb30BAHUEM 3aKOHOB JIOTMKH, JECAYKTUBHBIX H
VWHIYKTUBHBIX YMO3aKIIOYEHUH, YMO3AKIFOUEHUH 110 aHAJIOTHH;
pa3bupath J10Ka3aTeabCTBA MATEMAaTHYECKUX YTBEPXKACHUHN (MIPSMBIE U OT
MPOTHUBHOIO0), MPOBOAUTH CAMOCTOSITEIbHO HECIOXXKHBIE J10KAa3aTENIbCTBA
MaTeMaTU4YeCKuX (PaKkTOB, BBICTpAUBATh APrYMEHTAILIMIO, TPUBOJIUTH
IPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh CMoco0 pemeHus y4yeOHOM 3afaud (CpaBHHUBATh HECKOJBKO
BAapUAHTOB pElIeHUs, BBHIOMpAaTh Haubosiee MNOAXOASIIUNA € YUYETOM
CaMOCTOSTENIbHO BBIIEIEHHBIX KPUTEPHUEB).

Ba3oBbie ucciienoBarejbCcKHe AeiCTBUA:

UCTIOJIB30BaTh BOIMPOCHI KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHMS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MpodiIeMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh HCKOMOE U JlaHHO€, (OPMHUPOBATH
TUIOTE3Y, ApTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

NPOBOJUTH 1O CaMOCTOSITENIBHO COCTABICHHOMY IIJIaHY HECJIOXKHBIN
HKCIEPUMEHT, HEOOJIBIIIOE NCCIIEIOBAaHIE IO YCTAaHOBIIEHUIO 0COOEHHOCTEN
MaTeMaTHIECKOro 00BbEKTa, 3aBUCUMOCTEN 0OBEKTOB MEX Ty COOOM;
CaMOCTOSITENILHO (POPMYIMPOBaTh 0000IIEHNS U BBIBOABI 110 pe3ysbTaTaM
NPOBEAEHHOTO HAONIONCHUS, UCCICIOBAHMs, OIECHUBATH JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IpOIlecca, a TaKKe BBIIBUTATH
IPEIONI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ undgopmanmueii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpMALUHU, JAHHBIX,
HEOOXOIMMBIX /IS PELICHMS 3aauH;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3MPOBATh U HMHTEPIPETUPOBATH
MH(GOPMAIMIO Pa3IMYHBIX BUAOB U (POPM IIPEICTaBICHMS;

BbIOMpaTh (GopMy TMpeACTaBiICHUS HHPOPMALUU U WILIIOCTPUPOBATH
pelraeMble 3aJayd CXE€MaMH, JuarpaMMaMH, WHOM Trpapukod U HX
KOMOMHAIIUSAMU,

OLICHHMBATh HAAEKHOCTh HMH(OPMALMU MO KPUTEPUSIM, MPENTIOKEHHBIM
YUUTENEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHUKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBHUSA:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYXKJEHUS B COOTBETCTBUU C YCIOBUSIMU
U LIETSIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOIY PEIICHUS
3a/1a4yi, KOMMEHTHUPOBATh MOJYyUYECHHBIN PE3yJIbTaT;

B X0J1€ 00CY>KJI€HUs 3a/1aBaTh BOIIPOCHI IO CYLIECTBY 00CYK/IaeMOU TEMBI,
POOJIEMBI, peracMon 3aa4uu, BEICKa3bIBaTh UCH, HAIICIICHHBIC Ha TIOUCK
pEIICHHs, COIMOCTAaBIATh CBOM CYXICHUS C CYXICHHSIMH JPYyTHX
YYaCTHUKOB JHaora, OOHAPY>KMBATh PAa3IMuM€ U CXOJCTBO TO3HIIUH, B
KOppeKTHOU popme hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTABIATh  pPE3yJbTaThl  PEIICHHWS  3aJadd,  JKCIICPUMEHTA,
UCCJIEIOBAHMUSI, IPOEKTA, CAMOCTOSATEIBHO BEIOMPATh (POpMAT BHICTYIUIIEHUS
¢ yu€ToM 3aj71a4 MPE3CHTAINH U OCOOCHHOCTEH ay/IUTOPHH;

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U MHAUBUIYATbHON
paboThI IpU PEHICHUH YYECOHBIX MAaTEMAaTHYECKUX 3a/1aY;

NPUHUMATH 1EIb COBMECTHOM JIEATEILHOCTH, IUIAHUPOBATh OPraHU3AIIHIO
COBMECTHOM paboThl, pacmnpenensitb BHUIBI pabOT, JOrOBAPUBATHCS,
00CYXKJIaTh TIPOIIECC M Pe3yabTaT paboThl, 0000aTh MHCHHS HECKOIbKHX
JIFOIEH;

y4acTBOBaTh B TpyHmoBbIX ¢opmax paboTel (oOcyxkaeHus, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI M IPYTHE), BBIMOJIHATH CBOIO YacTh paOOTHI
U KOOPJAWHHPOBATH CBOM JCHCTBUS C JPYTUMHU YJCHAMU KOMAaHJbI,
OIICHMBATh KAa4YECTBO CBOETO BKJAJa B OOHIMH MPOAYKT MO KPUTEPHSM,
c(hopMyITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBUSI.

PeryiisiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJISATh IJIaH, AJITOPUTM PEIICHUS 3aa4yu (WId €ro
4acTh), BBIOMpATH CIOCOO PEIICHUS ¢ YYETOM HMEIOIIUXCS PEeCypCoB H
COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUpPOBAaTb M KOPPEKTUPOBATH
BapUaHThI pelIeHUH ¢ y4ETOM HOBOM MH(OpMAIUK.

CaMOKOHTpOJIb, 3MO]_II/IOHaJ1]>HLIl7[ HHTCEJVICKT.

BJIaJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIlecca U pe3ysibTara
pelLIeHns MaTEMaTUIECKOM 3a1auu;

NIPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BOZHUKHYTh IPU PELICHUH 3a1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HallICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJbTaTa JACATEIBHOCTH ITOCTABICHHOW LEIU
U yCIIOBUSIM, OOBSCHATH IPUYUHBI JTOCTHIKEHUS MM HEJOCTUKEHUS LIENH,
HAXOJUTh OIIKUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATBI



K xoniy oOydenuss B 7 kJjacce OOy4arOmUNCA TMOJIYYUT CICAYIOIINAE
PEAMETHBIE PE3YIIbTATHI:

Yucaa 1 BbIYMCICHUSA

Brimonuats, couerass yCTHble U NMHCHMEHHBIE NPUEMBI, apudmeTnyeckue
JNEUCTBUA C PAllMOHAIBHBIMU YUCIIAMH.

Haxonuth 3Ha4YeHUs YUCIOBBIX BBIPAKEHHUH, MPUMEHSITH Pa3HOOOpa3HbIC
CrocoObl U MPUEMBI BBIUUCICHUSI 3HAYEHUN NPOOHBIX BBIPAKEHHM, COAEpPHKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIC TPOOH.

[lepexoauTh OT ogHOW (POPMBI 3amUCU YMCEN K Apyroil (mpeoOpa3oBbIBAThH
JECSITUYHYIO JPOOb B OOBIKHOBEHHY0, 0OBIKHOBEHHYIO B IECATUYHYIO, B YaCTHOCTH
B 0€CKOHEYHYIO JACCATUYHYIO IPOOH).

CpaBHMBAaTh M YIOPSA0YUBATH PAllMOHAIIbHBIE YHCIIA.

OKpyrnsaTe yucna.

BhINONHATE NPUKUIKY U OLIEHKY pe3yJIbTaTa BIYMCICHUH, OLICHKY 3HaYE€HUI
YUCJIOBBIX BBIPAK€HHU. BBINONHATE AEHCTBHUS CO CTENEHSMH C HATypajJbHBIMU
MOKa3aTEeISIMH.

[IpuMeHATh NPU3HAKY ACTIUMOCTH, PA3JI0KEHNUE HA MHOKUTENU HAaTypaIbHbIX
quCcell.

PemaTte nmpakTHKO-OPHEHTHPOBAHHBIE 3aJa4M, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTHIO BEJIUYHMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yibTaThl pelieHus 3a7a4 ¢ YY4ETOM OTpaHWYCHUH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

AuredOpanvecKkue BbIPaKeHUs

Hcnonp3oBath aredpanveckyro TEPMHUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHalia.

Haxonute 3HaueHuss OyKBEHHBIX BBIPAXEHUM TPHU 3aJaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

BrInonHaTh Npeodpa3oBaHus UENOr0 BEIPAXKEHUSI B MHOTOWIEH TPUBEACHUEM
MOJIO0HBIX CJIAraéMbIX, PACKPBITHEM CKOOOK.

BbIMoONHAT, yMHOXKEHHME OJIHOWJIEHa Ha MHOTOWIEH M MHOTO4WwIeHa Ha
MHOTOWIEH, TPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OcCyIecTBIATh Pa3IOKEHUE MHOTOWICHOB HA MHOMHUTEIU C IOMOILBIO
BBIHECEHUS 32 CKOOKHM OOIIETO MHOKUTES, TPYIITUPOBKH CIaraeMbIX, TPUMEHEHUS
(GopMyJ1 COKpaIEHHOTO YMHOXKEHHUS.

[IpumensaTy npeobpa3oBaHUs MHOTOUWICHOB /I PEUICHUSI Pa3UYHBIX 3a/1a4
U3 MaTeMAaTHKHU, CMEXHBIX IPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATYpPaJIbHBIMU IOKA3aTEISAMH JUIS
npeoOpa3oBaHUs BRIPAKCHUI.

YpaBHeHUA U HEPABEHCTBA



Pemate nuHENHBIE ypaBHEHHS C OJHOW NEPEMEHHOM, NMPUMEHSAS IIpaBUia
nepexo/ia OT UCXOAHOTO YPaBHEHUSI K paBHOCUIIbHOMY emy. [IpoBepsATh, sABiIsIETCS
JI YUCJIO KOPHEM YPaBHEHUS.

[IpumensTh rpaduyeckre METOIbI IPU PEIICHUH JIMHEUHBIX YPaBHEHUIN U UX
CUCTEM.

[TogOupaTe mnpuMepbl Map 4YUCEN, SBISIIONIUXCS PEHICHUEM JHUHEHHOTO
YPaBHEHHS C IBYyMSI IEPEMEHHBIMHU.

CtpouTh B KOOPJAMHATHOM TJIOCKOCTH T'paduK JIUHEHHOTO YpaBHEHUS C JBYMS
MEPEMEHHBIMHU, MOJIB3YSICh TPAPUKOM, MPUBOAUTH IPUMEPHI PELICHUS] YPABHEHUS.

Pemiats cuctemsbl ABYyX JIMHEHHBIX YPABHEHUM C IByMs IEPEMEHHBIMU, B TOM
qucIie rpa@uiecKu.

CocraBnsaTe W pemiaTh JIMHEMHOE YpPaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHUM MO YCIOBHIO 3aJ]a4l, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
341444 MOJyYECHHBIN pe3yJIbTar.

DYyHKIMHA

N300paxkath Ha KOOPAMHATHOM MPSMON TOUKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KH, HHTEPBAJIbl, 3aAMIMCHIBATH YHNCIIOBBIC TPOMEKYTKH HA
anreOpanyecKoMm si3bIKE.

OTMeuaTrh B KOOPJIMHATHOM IUIOCKOCTH TOYKH IO 33/IaHHBIM KOOPJMHATAM,
cTpouTh rpaduku TMHEHHBIX GyHKIMA. CTpouTh rpaduk GyHKINU Y = [X|.

OnuceiBaTh C MOMONIBI0 (YHKIMM H3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMM: CKOPOCTb, BPEMs, PACCTOSIHUE, LIEHA, KOJUYECTBO, CTOUMOCTb,
MIPOU3BOAUTENIBHOCTD, BpEMsi, 00BEM pabOTHI.

Haxonuth 3HaUYeHNne QYHKIMY 110 3HAYEHUIO €€ apTryMeHTa.

[Tonumate rpaduyeckuii cnocod MpeACTaBICHUS U aHaiu3a HWH(OpMaIuy,
U3BJICKATh U MHTEPIPETUPOBATh UHGOPMAIIHIO U3 TPadUKOB peabHBIX MPOIECCOB
Y 3aBUCHUMOCTEM.

K koHiy oOydeHuss B 8 kJiacce o0OyyaromMiiCs MOMYYHUT CIHEAYIONIUE
IIPEMETHBIE PE3YJIBTATHI:

Yucaa 1 BBIYMCICHUSA

Hcnonb30BaTh HavaJbHBIE MPEACTABICHUS O MHOXECTBE ACHCTBUTEIIBHBIX
YuCeN JJIS CPAaBHEHUS, OKPYTJICHHS] U BBIYMCICHUH, U300pakaTh NEUCTBUTEIbHbBIC
Yyycila TOYKaMH Ha KOOPJAWHATHOM MPSAMOM.

[IpumeHaTy mTOHATHE apuU(METHUECKOrO0 KBAAPATHOTO KOPHS, HAXOJUTh
KBa/IpaTHbIE KOPHM, UCIIOJB3Ys MPU HEOOXOJUMOCTH KaJIbKYJSTOP, BBIMNOJIHATH
npeoOpa3oBaHUsl BBIPAXKEHUM, COACPKAIIUX KBAJAPATHBIE KOPHU, HCIOJIb3YS
CBOMCTBA KOPHEHN.

Hcnonb3oBath 3amucu OONBIIMX U MaJbIX YHUCEN C MOMOIIBIO JECATUYHBIX
npoOeii u creneHeit yucia 10.



AJire0panvecKkue BbIPAKEHUs

[IpyuMeHATP TNOHSATHUE CTENEHM C LEIbIM  IIOKA3aTeJeM, BBINOJHITh
npeoOpa3oBaHus BRIPAKECHHH, COJIEPKAITUX CTEIIEHHU C LIEJIBIM MTOKa3aTesIeM.

BrInonHATh TOXKIECTBEHHBIE MPeoOpa30BaHus PallMOHAIBHBIX BRIPAKCHUN Ha
OCHOBE MPaBWJI JEUCTBUI HAJ] MHOTOYWIEHAMH U aJIreOpandecKUMu APOOSMH.

PacknanpiBaTh KBaJpaTHBINA TPEXUICH HA MHOKUTEIIH.

[IpumensTh npeobpa3oBaHus BbIpAXKEHUH JJI peIlICHUs pa3InYHbIX 3a7a4 U3
MAaTEMaTHKH, CMEXKHBIX MTPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHEHbIE, KBAaJpaTHBIE YPAaBHEHUSI M PallMOHAJIBHBIE YpPaBHEHMUS,
CBOJSILIMECS K HUM, CHCTEMBI IByX YPaBHEHHI C IByMs IEPEMEHHBIMM.

[IpoBoauTh npocrenmme UCCIeq0BaHUs YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ ¢ TPUMEHEHUEM TpauiecKuX MpeACTaBIeHUM (yCTaHABIUBATh, UMEET
JI1 ypaBHEHUE WJIA CHCTEMA YPABHEHUW PEIICHUS, €CIU UMEET, TO CKOJBKO, U
nmpouee).

[TepexoauTh OT cioBecHON (OPMYJIHUPOBKH 3a7a4yu K €€ anreOpandeckoi
MOJIEIM C TIOMOUIBIO COCTAaBJIEHUS YpPAaBHEHUS WIA CHUCTEMbl YpaBHECHUH,
WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33/1a41 MOJTYYEHHBIA PE3YJIbTAT.

[IpUMeEHATH CBOMCTBA YHCIOBBIX HEPABEHCTB JJIsI CPABHEHUS, OLICHKH, PEIlaTh
JUHEHHBIE HEPABEHCTBA C OHOM IEPEMEHHOM U UX CUCTEMBI, 1aBaTh rpauuecKyro
WJUTFOCTPALMIO MHOKECTBA PEIIEHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKIMHA

[ToHumaTh ¥ HUCTHOJIB30BAaTh (DYHKIIMOHAIBHBIC MOHSTUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE O0O3HAYCHHS), OMPECIATh 3HAUCHHE (DYHKIMU IO 3HAYCHUIO
apryMeHTa, ONpeAeNsaTh CBOMCTBA GYHKIIUU 10 €€ rpaduKy.

Ctpouts rpaduku 31eMeHTapHbIX PYHKIUH BUAA:

y=k/x, y=x2,y=x3,y =|x|, y = VX, OIIHCHIBATH CBOHCTBA YHCIOBON HyHKIHH
o e€ rpaduxy.

K xonmy oOydenuss B 9 kJjacce OOy4arolmUMiCA TMOJIYYUT CICAYIOIINE
IPEAMETHBIE PE3YIIbTATHI:

Yucii1a 1 BIYMCICHUS

CpaBHHMBATH U YIIOPAIOYNBATH PALIMOHATIBHBIE U UPPALIMOHAIBHBIC YUCIA.

BrimonasaTs apudmernueckue qeHCTBUS C palliOHATBHBIMUA YHCIIAMH, COUETas
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBINOJIHATh BBIYMCICHUS C MUPPALUOHAIbHBIMU
YHUCJIAMU.

Haxonuts 3HaueHUs CTENEHEN C LIEIBIMU MOKA3ATEIIMU U KOPHEN, BBIYUCIIATH
3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyrisaTh J€UCTBUTENbHBIE YHCIIA, BBINOJHATh MPUKUAKY pe3yJibTara
BBIYUCJIEHUI, OLIEHKY YHCIIOBBIX BBIPAKECHUM.



YpaBHeHUS U HEPABEHCTBA

Pewiats nuHelHbIE M KBapaTHBIC YPABHEHUS, YPABHEHUA, CBOISIIMECS K HUM,
npocrenme ApoOoHO-pallMOHANIbHBIE YPABHEHHUS.

Pemats cucremsl NByX JIMHEMHBIX YpPaBHEHUW C ABYMs NEPEMEHHBIMH M
CUCTEMBI JIBYX YPaBHEHUN, B KOTOPBIX OJTHO YPABHEHHE HE SIBISAETCS JINHEMHBIM.

Pemarp TekcTOBBIE 3amauM  anreOpandeckuM CHOCOOOM C  MOMOIIBIO
COCTaBJICHUs YPABHEHUS UIIM CUCTEMBI IBYX YPABHEHUM C IBYMs IIEPEMEHHBIMU.

[IpoBoauTe npocTenme UCCIeA0BaHU YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHUCJE C TPUMEHEHUEM TpahUueCcKUX NMpeacTaBleHud (YCTaHAaBIUBAaTh, UMEET
Y YpaBHEHUE WIM CHCTEMA YPABHEHUU DELICHUS, €CIIM MMEET, TO CKOJIBKO, W
mpouee).

Pemarp nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300paxarhb
pelLlIeHuEe HEPABEHCTB HA YHUCIIOBOW IIPSAMOM, 3alMCHIBaTh PELICHUE C ITOMOILIBIO
CHUMBOJIOB.

Pemare  cucTemMBl  JIMHEHHBIX  HEPABEHCTB, CUCTEMbl  HEPAaBEHCTB,
BKJIFOYAIOLIME KBAJpaTHOE HEPaBEHCTBO, H300pa)xkaTb pELICHHE CUCTEMBI
HEPABEHCTB HA YHCJIOBOU IPSAMOM, 3alIMChIBATH PELIEHUE C IOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PELLICHUH PA3JIMYHBIX 33]1a4.

DYyHKUNH

Pacno3naBath (yHKIMM U3y4eHHbIX BMJIOB. lloka3piBaTh cXeMaTHYECKH

pacrnoioKeHUe Ha KOOPJIAMHATHOM IIIOCKOCTH rpadukoB GyHKIMM BUaa: y = kx, y
=hx+b y=ki y=ax2 +bx +¢ y=x3, y=1x y = |x|, B 3aBHCHMOCTH OT
3HaYeHUH K0d()PUIIMEHTOB, ONUCHIBATH CBOMCTBA (PYHKIIHIA.

Crpouth M H300paxkaTh CXeMaTUYECKU rpaUKH KBaJAPAaTUYHBIX (PYHKIUH,
OIHCHIBAaTh CBOWCTBA KBAaIPATHUHBIX (DYHKIUH 1O UX rpaduxam.

Pacnio3naBaTth kBagpaTHuHyl (QYHKLUIO 10 (HopMyIie, MPUBOJUTE MPUMEPHI
KBaJIpaTUYHBIX (QYHKIUI U3 peanbHON )KU3HU, (PU3UKU, TEOMETPUU.

YucsoBble 0CI€10BATETbHOCTH W IPOrpeccuu

Pacnio3naBaTh apupmMeTHUECKYIO M TEOMETPUUECKYIO MPOTPECCUH TIPU Pa3HBIX
crioco0ax 3aJaHus.

BbINONHATE  BBIUMCICHUS C  UCHOJb30BaHWEM (OpMyd n-ro ujieHa
apu(pMETHYECKON U reOMETPUUECKOM MPOrpeccuii, CyMMbl EPBBIX N YJICHOB.

N300paxxarh 4j€Hbl MOCJIEN0BATEIbHOCTH TOYKAMH HAa KOOPAMHATHOU
IJIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YMCIOBBIMH I1OCJIEA0BATEIBHOCTAMU, B TOM
quclie 3a7a4d U3 peajbHON JKU3HM (C UCIIOJIb30BAHUEM KaJIbKYJIATOPA, LIUPPOBBIX
TEXHOJIOTHH).



BOCIHUTATEJIbHBIV TIOTEHIIUAJI KYPCA
BocnuraTeapHbIN MOTEHITHAT IO KypCy «Alredpay peaan3yercs yepes:

7 yCTaHOBJICHUE JOBEPUTEIILHBIX OTHOLICHUN MEXKTY YUUTEIEM U €r0 YUeHUKaMU,
CIOCOOCTBYIOIIUX MO3UTUBHOMY BOCIIPUSATHIO YUAIIIUMHUCS TPeOOBAHUN U TTPOCHO
YUHTEIIS, TPUBJICUCHUIO MX BHUMAaHUS K 00CYyXIaeMoi Ha ypoKe HH(POPMAIIHH,
AKTUBU3AIMU UX TTO3HABATEILHON JEATEIbHOCTH;

8 npuBiedyeHne BHUMAaHUS IKOJIBHUKOB K IIEHHOCTHOMY aCleKTy M3yYaeMbIX Ha
ypoKax sIBICHUM, OpraHu3aIus uxX padoThl C MOJy4aeMOl Ha YPOKE COLMATBHO
3HaYUMOM MH(pOpManuen
— UHULIUMPOBAHUE €€ 00CYKICHUS, BEICKA3bIBAHUS YUAIITUMHUCS CBOETO MHEHHUS
1o €€ OBOY, BBIPAOOTKU CBOETO K HEM OTHOIIICHUS;

9 1CTI0JIb30BaHKNE BOCITUTATEILHBIX BO3MOXKHOCTEH CoJiepKaHus YI4eOHOTO
npeaMeTa uepe3 JEMOHCTPAIMIO IETSM IPUMEPOB OTBETCTBEHHOTO, TPAXKAAHCKOTO
TIOBEJICHHUSI, POSIBIICHUS YEITOBEKOTIOOUS M TOOPOCEPICUHOCTH, Yepe3 moa00p
COOTBETCTBYIOIIMX TEKCTOB JIJIsl YTCHUS, 3314 JIJIsl PEIICHUS, TPOOIEMHBIX
CUTYyaIluH JIJIs1 0OCYKJICHHS B KJIacCe;

10 npuMeHeHHE Ha YPOKE HHTEPAKTUBHBIX (POpM pabOThI yHaIIuXCS:
WHTEJUJIEKTYaJbHbIX, I€JIOBBIX, CUTYaI[MOHHBIX UTP, CTUMYJIUPYIOIINX
MO3HABATEIbHYI0 MOTHBALIUIO IITKOJIBLHUKOB; TUCKYCCUH, KOTOPHIC JAIOT
y4alumMcsi BO3MOKHOCTh TPUOOPECTH OMBIT BEJICHHUSI KOHCTPYKTUBHOTO JTUAJIOTa;
TPYIIOBOM pabOTHI WU pabOTHI B Mapax, KOTOPhIE y4aT MIKOJIbHUKOB KOMaHIHOM
paboTe ¥ B3aUMOJCHCTBUIO C IPYTUMHU JIE€ThbMU;

11 VHULIUUPOBAHUE U MOAAEPHKKA UCCIEN0BATEIBCKOUN NEATEIbHOCTH
IIKOJIbHUKOB B PaMKax peain3alii UMH UHIWBUIYATbHBIX U TPYIIIOBBIX
UCCIIEIOBATEILCKUX MPOEKTOB, YTO JACT MIKOJbHUKAM BO3MOXHOCTh ITPHOOpECTH
HaBBIK CAMOCTOSITEILHOTO PEIIEHUS TEOPETUUECKON MPOOIeMBbl, HABBIK
reHEepUpPOBaHUS 1 0(popMIIeHHs] COOCTBEHHBIX HJICH, HABBIK YBAXKHUTEIHBHOTO
OTHOIIICHUS K UyKUM HJesIM, 0(pOpMIIEHHBIM B paboTax APYruX HCCIIEI0BATEIICH,
HaBBIK IMyOJMYHOTO BRICTYILICHHS TIEPEI Ay IUTOPUEH, apryMEHTHUPOBAHUS U
OTCTaMBAHMS CBOCH TOUKH 3PEHUS.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
No KoandecTBo yacoB 1eKTpoHHbIE
HaunmeHnoBaHnue
n pa3aenoB U TeM Konrpoubuer | Ilpakruyecku (pposric)
/ Bcero o0pa3oBaTe/ibHbIE
NMporpaMmbIl e padoThl € padoThl
n pecypchbl
Yuciia ¥ BEIYUCIIEHUSA Bubmorexa LIOK
1 ) 25 2 https://m.edsoo.ru/7f415b9
Panmonansubie yncna 0
bubmuoreka [{OK
2 Anrefparrieckue 27 2 https://m.edsoo.ru/7f415b9
BBIPAKCHUS 0
v bu6mmorexka [JOK
3 PaBHCHIA 1 20 2 https://m.edsoo.ru/7f415b9
HEpaBEHCTBA 0
K bu6mmorexa [JOK
4 OOPAHMHATEHI 1 24 2 https://m.edsoo.ru/7415b9
rpaduku. yHKIIH 0
ToBTODCHME bu6mmoreka [JOK
5 BTOPCHUC H 6 2 https://m.edsoo0.ru/7f415b9
0000111eH1E 0
OBIIEE KOJIMYECTBO
YACOB I10 102 10 0
[TPOTPAMME



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
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 KVIACC

KoanuecTBo yacoB

Ne DJIeKTPOHHbIE
HaumeHnoBaHue (unpoBbie)
n pa3/iesioB U TeM Kontpoabubl | IlpakTnuecku udp
/ Bcero o0pa3oBaTe/ibHbIE
NPOrpaMMbl e padoThbl e padoThI
n pecypchbl
q bubnuorexa [JOK
1 Hca 1 BBITHCIICHH. 15 https://m.edsoo.ru/7f417af
KBagparusie kopHU 3
Yucna v BBIYUCIICHUS. bubnuoreka [JOK
2 CreneHb € 1eNbIM 7 https://m.edsoo.ru/7f417af
IOKa3areyeM 8
AnreOpanueckue bubnuorexa [JOK
3 BBIPAKEHUSL. 5 1 https://m.edsoo.ru/7f417af
KBagpaTHblii TpExwiieH 8
Anrebpanueckue bubmmoreka [IOK
4 BBIPAKECHHUS. 14 1 https://m.edsoo.ru/7f417af
Anredpanueckasi IpoOb 8
YpaBHeHus u
HEPABCHCTRA. bubnunorexa [JOK
5 K 15 1 https://m.edsoo.ru/7f417af
BaJ[paTHbHIE 2
YpaBHEHUSA B
VYpaBHeHus u bubnmorexa [JOK
6 HepaBeHcTBa. CucTeMbl 13 https://m.edsoo.ru/7f417af
ypaBHEHUI 8
VYpaBHeHus u bubnmorexa [JOK
7 HEpPABEHCTBA. 12 1 https://m.edsoo.ru/7f417af
HepaBencra 8
o 0 bu6mmoreka [JOK
8 YHKIHH. LUCHOBHBIC 5 https://m.edsoo.ru/7f417af
TIOHATHUS 3
9 OyHKMU. YucioBbie 9 bubmuoreka [IOK



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

byHKIUH https://m.edsoo.ru/7f417af
8

n bubmuoreka [{OK
10 OBTOPCHHC 1 7 2 https://m.edsoo.ru/7f417af
000011eH1E ]
OBUIEE KOJIMYECTBO
YACOB I1IO 102 6 0

ITPOTPAMME



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

9 KVIACC

N KoaunvecTBo yacoB DIeKTPOHHbIE
n| HaumeHoBaHMe pa3iesioB U KoHTpotbH Mpakraueck (uudposbie)
/| TeM mporpaMmsl Bcero bie PaGoThI 1e paGoThI o0pa3zoBaTtejibHbIE
n pecypchbl
Yyena e bu6mmoreka [JOK
1 HUH 1 BHITHCIICHUS. 9 https://m.edsoo.ru/7f419
JlelicTBUTENBHBIC YHCIIA dos
VYpaBHEHHUS M HEPABEHCTBA. bubnunorexa [JOK
2 YpaBHEHUS C OTHOU 14 1 https://m.edsoo.ru/7f419
MepEMEHHOM do8
Voasie CDABCHCTER bu6mmoreka [JOK
3 PaBHCHIUA 1 HCPaB vH ha. 14 1 https://m.edsoo.ru/7f419
Cucremsbl ypaBHEHUI dos
VYpaBHEHUs U HEPABEHCTBA Bubmmorexa LIOK
4 paBHE CpaBCHCTBA. 16 1 https://m.edsoo.ru/7f419
HepasenctBa dos
bu6nmoreka [JOK
5 DOyHKIUU 16 1 https://m.edsoo.ru/7f419
dog
q Bbub6mmorexka [JOK
6 HCIIOBbIC 15 1 https://m.edsoo.ru/7f419
MOCJIEIOBATEILHOCTH 408
bu6mmoreka [IOK
7 Hosropenne, 0606meHI/ze, 18 1 https://m.edsoo.ru/7f419
cUCTEeMaTu3alus 3HaHU I 408
OBUIEE KOJIMYECTBO 102 6 0

YACOBIIO ITPOI'PAMME



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

MMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJLHOM ITPOI'PAMMBbBI

- KITIACC

Kon
NMpoBePsIeMOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJILHON NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs

1

Yucna ¥ BEIYUCIIEHUSA

1.1

BLIHOHHHTL, coyucTasn YCTHBIC u IIMCbMCHHBIC HpI/IéMBI,

apudmeTnyecKkre 1eUCTBUS C pallMOHAIbHBIMU YHCIaMU

1.2

HaXO)II/ITI) 3Ha4YCHUA YHCJIOBBIX BI)Ipa)KeHHﬁ, IIPUMCHATH
pa3H006pa3HHe CII0COOBI ¥ HpI/IéMBI BBIYMCIICHUS 3HAYCHUIM ):[pO6HLIX

BBIpa)KEHUH, cofepKalux OObIKHOBEHHBIE U AECATUYHBIE APOOH

1.3

[lepexoaute oOT opHONW (GOpPMBI 3amUCH YUCEN K JIpyroi
(mpeoOpa3zoBbIBaTh  JECATHYHYIO JpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATHYHYIO, B YacCTHOCTH, B OECKOHEUHYIO

JECATHUYHYIO IPOOb)

1.4

CpaBHI/IBaTB N YHIOpAJOYUBATh palliOHAJIbHBIC YHCIIa

1.5

OxpyriasTh yncna

1.6

BBINOMHATE NPUKUAKY W OLEHKY PE3yJbTaTa BBIYUCIICHUH, OLICHKY
3HAYEHUN YHUCIIOBBIX BBIPDAXKCHUN. DBBINONHATE JIEHUCTBHA  CO

CTCIICHAMM C HAaTypaJIbHBIMU IIOKA3aTCIAMU

1.7

HpI/IMCHHTb IMPU3HAKHU OCIMMOCTHU, PA3JIOKCHHE HAa MHOXHTEIIN

HATyPaJIbHBIX YHCEI

1.8

Pemwlate  mpakTUKO-OPUEHTUPOBAHHBIE  3aJayd, CBA3aHHBIE C
OTHOLIEHWEM  BEIWYMH,  IPONOPUUMOHAIBHOCTBIO  BEJIMYUH,
[IPOLICHTAMH, HHTEPIPETUPOBATh PE3YyJbTAaThl PELICHUA 3aaad ¢
y4E€TOM OrpaHUYEHHI, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX

00BEKTOB

AnreGpanyeckre BhIPaKEHHUSI

2.1

Hcnonp3oBaTh anreOpanvyeckyrd TEPMUHOJOTHUIO U CUMBOJHKY,

MIPUMEHSTH €€ B IpOIiecce OCBOCHUs y4eOHOro MaTepuaa




Haxomute 3HaueHWst OYKBEHHBIX BBIPQKEHHH TMPU  3aJaHHBIX

22 3HAYEHUSAX NIEPEMEHHBIX
”3 BeinonHATe npeoOpa3oBaHus LENOro BBIPAKEHHS B MHOTOUWIEH
. MIPUBEICHUEM MOJOOHBIX CIIAaraeMbIX, PACKPBITHEM CKOOOK
BBINOMHATE YMHOKEHUE OTHOWIEHA HA MHOTOWIEH U MHOTOWIEHA Ha
24 MHOTO4YJIEH, MPUMEHATH (OpMyJibl KBajapaTa CyMMbl U KBajpaTa
pasHOCTH
OcyniecTBiATh  pa3loKEHWE MHOTOWIEHOB HA MHOXWTEIM C
2.5 MOMOIIbIO BEIHECEHUS 32 CKOOKH O0IIEr0o MHOXKHUTES, TPYIITUPOBKU
cJlaraeMblx, IpUMEHEHHs (POPMYJT COKPALIEHHOTO YMHOKCHHUS
6 [IpumensaTs npeoOpa3oBaHKss MHOTOWIECHOB /ISl PELICHUS pa3InyHbIX
' 3a/1a4 U3 MaTeMaTUKH, CMEKHBIX IIPEIMETOB, U3 PEAJILHOM MTPAKTUKU
57 Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATYPAJIbHBIMU ITOKA3aTEIsIMU
' U1 IpeoOpa30BaHMsl BBIPAXKEHUIN
3 YpaBHEHUS 1 HEPABEHCTBA
Pemate nuHENHBIE ypaBHEHHS C OJHOM NEPEMEHHOW, NPUMEHSA
3.1 IIpaBUJIa MIEpEX0a OT HCXOJHOTO YPABHEHUS K PABHOCHWIIBHOMY EMY.
[IpoBepsTh, ABISETCS U YUCIO KOPHEM YpaBHEHHUS
30 [IpumensaTey rpaduyeckre MeETOAbl MpPU PEHICHUU JIHMHEWHBIX
' YPaBHEHHUI U UX CUCTEM
33 [lonOupate mnpuMepbl map 4YHCeNd, SBISIOIIMXCS — pEIIeHHEM
' JMHEMHOI0 YpaBHEHUS C ABYMsI IEPEMEHHBIMU
CTpouTth B KOOPAMHATHOH IUIOCKOCTH IpauK JIMHEHHOTO ypaBHEHHS
34 C IByMsl IEpEMEHHBIMU; MOJIB3YSCh TPpauKOM, IPUBOIUTE PUMEPHI
pelIeHNs] ypaBHEHUS
15 Pemate  cuctemMpl  ABYX JIMHEMHBIX YpPaBHEHUH C  JByMs
' [IEpEMEHHBIMH, B TOM 4YuCIIe rpaduuecKu
CocTaBisTh U pelaTh JUHEHHOE ypaBHEHHUE WM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHHUH IO YCIIOBHIO 337ja4l, MHTEPIIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 33/1a4y MOJIYUYEHHBIN pe3ysbTaT
4 Koopaunate! u rpaduku. OyHKIMNA
i1 N300pakaTh Ha KOOPJMHATHOW MPSAMOW TOYKH, COOTBETCTBYIOIIUE

3aJaHHBIM KOOpJAWHAaTaM, JIy4H, OTPE3KH, MHTCPBAJIbI, 3allMCbIBATH




YHUCIOBBIC IPOMCIKYTKH Ha anre6pa1/1quK0M SA3BIKC

42

OrmeuaTh B KOOpHHHaTHOﬁ IJNIOCKOCTH TOYKM IIO 3aJaHHBIM

KOOpJMHATaM

43

Crpouth rpaduku quHeWHbIX QyHKIUHA. CTpouTh rpaduk GyHKIAN

y = x|

44

OnuceiBaTh ¢ TOMOIIBbIO (PYHKIIHI U3BECTHBIE 3AaBUCUMOCTH MEXKIY
BEITMYMHAMU: CKOPOCTh, BpEMs, PACCTOSIHHE, IIEHY, KOJHUYECTBO,

CTOMMOCTD, ITIPOU3BOJUTCIILHOCTL, BPCMA, 00BEM pa6OTLI

4.5

HaxonuTs 3HaueHue GyHKIMH [0 3HAUCHUIO €€ apryMeHTa

4.6

[lonumate rpaduyecknii crmocod® TMPEACTaBICHUS | aHaIHM3a
UH(POpPMALIUKU, U3BJIEKATh MU MHTEPIPETUPOBATH MHPOPMALIUIO U3

rpaduKoOB pearbHbIX MPOIECCOB U 3aBUCHMOCTEN

- KITIACC

Kon
NpoBePsSIeMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeILHON MPOrpaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs

1

Yucna ¥ BEIYUCIIEHUSA

1.1

Hcnonp3oBare  HaydajgbHbIE  NPEICTABICHHUS O  MHOXECTBE
JNEHUCTBUTEIIBHBIX YACET ISl CPABHEHUS, OKPYTJICHHS U BBIYUCIICHUM,
n300pakaTh JCHCTBUTEIBHBIC YMCIIA TOYKAMH HAa KOOPAMHATHOM

psIMOi

1.2

[IpumensaTh mOHATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS,
HaXOJUTh KBaJpaTHbIE KOPHHU, HCIOJB3yS MIpPHU HEOOXOIUMOCTH
KaJbKYJISITOP,  BBIIOJHATH  IPeoOpa3oBaHusl  BBIPAXKEHUH,

COZIepKaIIUX KBaJAPAaTHBIE KOPHHU, UCIIOJIb3Ys CBOMCTBA KOPHEH

1.3

Hcnonp30BaTh 3amycH OOJBIIMX W MAaJbIX YHCEI C IIOMOIIIBIO

JECATHYHBIX Ipo0el u creneHei yucia 10

AnrebpanuecKue BEIpaKeHHS

2.1

HpI/IMeHSITB IOHATHUC CTCIICHHU C LCJIBIM ITOKAa3aTCJIEM, BBIIIOJIHATH
Hp606pa3OBaHI/IH BBIpa)KeHPIfI, coacpKalmurx CTCIEHU C MLCIbIM

I1oKa3arTcjicm

22

BbIMONHATE  TOXKIECTBEHHbIE  NPEOOpa30BaHUSl  pAIlMOHAIBHBIX




BBIPAKEHHII HAa OCHOBE MpaBWI JCWCTBUM HaJ MHOTOWICHAMU H

anreOpanvdecKuMu ApoOSIMH

23

PackianpiBaTh KBaApaTHBIN TPEXWICH HA MHOKUTEIH

24

[IpumensaTs mpeoOpa3oBaHus BhIPAKEHUM AJI PELICHHS Pa3InYHbIX

3a1a4 U3 MaTCMaTuK, CMC)KHBIX ITPCIAMCTOB, U3 pCaHBHOﬁ IIPaKTUKH

YPaBHCHI/IH M HCPABCHCTBA

3.1

Pematsp HHHeﬁHBIe, KBaJApaTHBIC YPAaBHCHUSA U pPAOHUOHAJIbHBIC
YpaBHCHU:A, CBOAAIINECA K HUM, CUCTCMbI JIBYX ypaBHeHI/If/'I C AByMA

NEPpEMCHHBIMU

32

[IpoBoauTs NpOCTEHIINE HCCIENOBAHUS YPABHEHMM M CHUCTEM
ypaBHEHHW, B TOM UHCJIE€ C TPUMEHEHHEM TIpaduIecKux
npezcTaBieHuit (yCTaHaBIUBaTh, UMEET JI ypPaBHEHUE WM CUCTEMA

YpaBHEHUI PELICHUs], €CIU UMEET, TO CKOJIBKO, U IIpoYee)

33

Ilepexoguts OT cloBecHOW (OPMYIMPOBKH 3ajgaud K &
areOpanyeckoil MOJIENIU C MOMOIIbIO COCTABIICHHUS YPaBHEHUS MIIH
CUCTEMBl ypaBHEHUM, WHTEPIPETUPOBATb B COOTBETCTBUU C

KOHTEKCTOM 3aJIa4uM MOJTy4YEeHHBIH pe3ysbTar

34

[IpumeHaATh CBOWCTBA YHUCJIOBBIX HEPABEHCTB I CpPAaBHEHUA,
OLICHKH, pelIaTh JIMHENHbIE HEPABEHCTBA C OJHOM IEPEMEHHON U UX
CHCTEMBI, JaBaTh rpa)UueCKyI0 WLUTFOCTPAIMIO MHOKECTBA PEIICHUN

HCpaBCHCTBA, CUCTCMbI HCPAaBCHCTB

DOyHKIUA

4.1

[lonuMaTh M MCNONB30BaTh (YHKUHMOHAJBHBIE MOHATHS M S3BIK
(TEepMHHBI, CHMBOJIMYECKHE OOO3HAYCHHUsI), ONPENENISATh 3HAUCHHE
(YHKIMHU 10 3HAUYEHUIO apTyMEHTa, ONpeAesaTh CBOUCTBA (DYHKLUH

1o e€ rpaduKy

42

Crpoutsb rpaduKu 3IeMEeHTapHBIX (DYHKIMNA BUIA!
y =k/x

kix
, ¥ =X2, y =X y = X|, ONKCHIBATH CBOWCTBA YHCIIOBOM (DYHKIIMH 110 €€

rpaduky




- KUIIACC

Kon
MPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOI NPOrPaMMbI OCHOBHOI0 00111ero 00pa3oBaHust

1

Yucna v BEIUUCIICHUS

1.1

CpaBHI/IBaTB U ynopsaao4yuBaTb pallOHAJIBHBIC W UPpallUOHAJIBHBIC

qHucJia

1.2

BrimonaaTs apI/I(i)MeTI/IIIeCKI/IC HCﬁCTBHH C palMOHAJIbHBIMU YHCJIAMU,
coucTad YCTHBIC U TMCbMCHHBIC HpI/IéMI)I, BBIITOJIHATH BBIYMCJIICHUSA C

HppalMOHAJIbHBIMHA YU CJIaMHA

1.3

Haxonuth 3HaueHHs CTENEHEN C LENBIMU MOKA3aTEIAMU U KOPHEW,

BBIYUCIIATH 3HAUYCHUA YU CIIOBBIX BI)Ipa)KeHI/Iﬁ

1.4

OprrﬂﬂTb I[GI\/’ICTBI/ITGJIBHBIG qucia, BBIIIOJIHATDH IIPUKUIKY

pe3yibpTaTa BbIYHUCICHUH, OLEHKY YUCIIOBBIX BBIPAXKEHUN

YPaBHeHI/IH M HCPABCHCTBA

2.1

Pemate nMHEVHBIE MW KBaJpaTHBIE YPaBHEHUS, YPABHEHMS,

CBOJISIIIIMECS K HUM, TPOCTeine TpoOHO-pallMoHaIbHbIE YPaBHEHUS

22

PemmaTe cucremsl ABYX JIMHEHHBIX YPAaBHEHUM C IBYMsI IEPEMEHHBIMU
Y CUCTEMBI JIByX YPaBHEHHI, B KOTOPBIX OJTHO YPABHEHHE HE SIBIISICTCS

JIMHEWHBIM

23

Pemate TekcTOBBIE 33aUN aNTreOpandecKuM CIIOCOOOM C TMTOMOIIBIO
COCTaBJICHUS YPAaBHEHMS WJIH CHUCTEMBI JIByX YPAaBHEHHUH C JIByMs

NEPEMCHHBIMU

24

[IpoBomuTh mpOCTEWIINE MCCIEIOBAHUS YPABHEHUH M CUCTEM
ypaBHEHHH, B TOM 4YHCI€ C MPUMEHEHHEM TIpaduyecKux
npeicTaBiIeHuil (HallpuMep, yCTaHaBIMBAaTh, UMEET JIU ypaBHEHUE

HJIK CUCTEMA ypaBHeHI/Iﬁ peuiCHus, €CjIinu NMECT, TO CKOJ'IBI(O)

2.5

Pemate,  nmHEHHBIC HEPABCHCTBA, KBaJApaTHBIC HEPABCHCTBA,
I/1306pa)KaTL PCUHICHHUC HCPABCHCTB HA YHCJIOBOM HpHMOﬁ, 3aI1MChIBaTb

peICHUEC ¢ TIOMOUIBIO CUMBOJIOB

2.6

Pemate cucTeMbl THHEHHBIX HEPAaBCHCTB, CUCTEMBI HECPABCHCTB,

BKIIFOYAOINHUEC KBAaAPaTHOC HCPABCHCTBO, I/I306pa)I(aTB pPCIICHUC




CHUCTCMbI HCPABCHCTB Ha YHUCI0BOH HpﬂMOﬁ, 3alMUCbIBaTh PCHICHUC C

IIOMOIIIBIO CHMBOJIOB

2.7

Hcnonws3oBaTh HCPaBCHCTBA NNPH PCHICHUHN PA3JIMYHBIX 3a/1a4

DOyHKIMHT

3.1

PacrioznaBath  (yHKIMH  U3YYCHHBIX  BUAOB. lloka3wiBaTh
CXEMAaTUYECKH PACIOJIOKEHUE Ha KOOPJAWHATHOW IUIOCKOCTH
rpadukoB GyHKimid Bunma: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B
3aBUCHUMOCTH OT 3Ha4eHHH KOd(pPHUIMEHTOB, ONMUCHIBATH CBONCTBA

GbyHKIH

32

[Toka3piBaTh CXEMAaTHYECKH pACIOJOKEHHE Ha KOOPAMHATHOW
IUIOCKOCTH TpadukoB QyHKIUHN Buaa y = VX, y = |X| U ONUCHIBAThH

cBoiicTBa (PyHKIMI

33

Crpoutb M M300paxarb cXeMaTHMYECKH rpaduKy KBaJApaTUUHBIX
(yHKIMHA, ONKMCHIBAaTh CBOWCTBA KBAJAPATUYHBIX (YHKIMN 1O UX

rpadukam

34

PacnioznaBath KBaApaTU4HYIO (QYHKIHIO MO (opMmyIe, MPUBOIUTH
MpUMEpPhbl KBaJAPATUYHBIX (QYHKIUN U3 pEaNbHON KU3HH, (U3HKH,

reoMEeTpUn

ApudmeTnueckasi U reoMeTprudecKasi MpOrpeccHu

4.1

Pacnio3naBathe apu(pMETHUECKYI0O U TEOMETPHUECKYIO MPOTPECCHH

P Pa3HBIX CIIOCO0aX 3a/IaHus

4.2

BEINONHATE BBIYMCICHUS C HCIOJIB30BAaHHEM (OPMYIN #-TO 4iIeHa
apu(pMeTUYECKOl U FeOMETPUUECKON MPOTPECCHi, CyMMBbI IEPBBIX N

YJICHOB

43

H?;OGPB.)K&TB YJICHBI IOCJICAOBATCIIbHOCTHU TOYKaMH Ha

KOOPJIMHATHOM MJIOCKOCTH

44

Pemarn 3aJa4u, CBA3aHHBIC C YMCJIOBBIMHU IMOCICOAOBATCIBHOCTIAMU,
B TOM 4YHCJIC 3agadu U3 peaHBHOﬁ KHU3HHU (C HCIIOJIB30BAHUEM

KaJIbKYJISTOpa, HUGPOBBIX TEXHOJIOTHIA)




MHNPOBEPAEMBIE JIEMEHTBI COAEP/ KAHUSA

8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BEIYUCICHUS
JpoOu 0OBIKHOBEHHBIC U ACCSITHYHBIC, IEPEX0]] OT OJTHON (POPMBI 3arucu
1.1 npobeit k apyroil. [loHsTHe palnnMOHAIBHOTO YHCIA, 3alKCh, CpPaBHEHHE,
YIOPSIOYMBAHNE PAIMOHATBHBIX YHCEI
12 ApudmeTndeckre IEHCTBUS C pallMOHATBHBIMU YHCIIaMu. Pernienne 3amadq
' U3 peasibHOM MPaKTUKU Ha YacTH, Ha APOOH
13 CreneHp ¢ HaTypaJbHBIM IOKa3aTeleM: OIpejaesieHue, MpeoOpa3oBaHHe
' BBIp2KEHUI Ha OCHOBE OIPEICTICHHSI, 3aUCh OOJBIINUX YUCEI
14 [TponeHTsl, 3aMUCh MPOIIEHTOB B BUJE APOOU M ApOOH B BHJE MPOICHTOB.
. Tpu OCHOBHBIE 3a/1a4M Ha MPOIICHTHI, PEIICHUE 3a/1a4 U3 PEATbHOMN MPAKTUKH
L [IpumeHeHre TNPU3HAKOB JEIUMOCTH, pa3JOKEHHE HAa MHOMKUTEIH
' HATypaJIbHBIX YHCEN
L6 PeanbHple  3aBMCMMOCTH, B TOM uucle TpsMas U oOparHas
' MIPOINOPLIMOHATIBHOCTH
2 AnreOpanyeckue BIPOKEHUS
51 [lepeMeHHbIe, YMCIOBOE 3HAUEHHUE BBIPAXKEHUS C IEPEMEHHOM. JlomycTumble
' 3HAUYEHMUSI IEPEMEHHBIX
29 [IpencraBneHre 3aBUCMMOCTH MEXIy BEIMYMHAMHU B BHUJIC (OPMYIIHL
' Boruncnenus no popmyinam
)3 [IpeoOpazoBanrie  OyKBEHHBIX  BBIPOKEHWUH, TOXKICCTBEHHO  pPaBHbBIC
' BBIPAYKEHUS
24 CBoiicTBa CTENIEHU C HATYPAJIbHBIM MIOKa3aTeIeEM
55 OpnHouneHsl 1 MHOrowIieHbl. CTeneHs MHOrowieHa. CiokeHne, BBlUUTaHue,
' YMHOXEHUE MHOTOWICHOB
@dopMyJibl  COKpAIIEHHOTO YMHOXEHHUS: KBaJpaT CyMMbl U KBaJpar
2.6 pasHoctu. Popmyna pa3HOCTH KBaapaToB. Pa3inokeHWEe MHOTOUYIECHOB Ha
MHOXKHUTEITN




3 VYpaBHeHus
31 YpaBHeHHE, KOPEHb ypaBHEHUS, MpaBWiIa MPeoOpa3OBaHUS ypaBHEHUS,
' PaBHOCUJILHOCTh YPaBHEHUI
15 JIuHeitHoe ypaBHEHHE C OJHON MEPEMEHHOM, YMCIO KOPHEW JMHEHHOTO
' ypaBHEHUS, PEIICeHUE TUHEHHBIX YpaBHEHUI
13 CocraBneHre ypaBHEHHI 110 YCIOBUIO 33/1aud. PenieHne TeKCTOBBIX 3a/1ay C
' ITOMOIIBI0 YPaBHEHUI
34 JluneliHoe ypaBHEHHUE C ABYMS IEPEMEHHBIMU H €T0 rpaduK
Cucrema J1ByX JMHEMHBIX YpaBHEHUH C JBYyMs NEepEeMEHHbIMU. PerieHue
3.5 CUCTEM YpaBHEHHI criocoboM 1oicTaHoBKU. [Ipumeps! penieHus: TeKCTOBBIX
3a/1a4 C [IOMOIIbIO CUCTEM YPaBHEHUN
4 Koopaunats! u rpaduxu. OyHKIMN
4.1 Koopaunara Touku Ha npsiMoit
42 UucnoBsle MpoMexyTKH. PaccTosiHre Mexay ABYMsI TOUKaMH KOOPAUHATHOM
' psSIMOM
43 [IpsimoyronpHas cucrema koopauHar, ocu Ox u Oy. AGciucca U opJuHaTa
' TOYKH Ha KOOPJAUHATHOM IJIOCKOCTH
44 [Tpumeps! rpadukos, 3amaHHbIX Gopmynamu. UreHne rpadikoB peabHbBIX
. 3aBUCUMOCTEN
4.5 [Tonstue ¢pynkuuu. ['padux Gynkuuu. CoiicTBa QyHKIIHI
4.6 Jluneitnas pyukuus, e€ rpaduk. ['padux pyHkmn y = [X|
47 I'padmyeckoe penieHHe IUHEWHBIX YPaBHEHMH U CHUCTEM JIMHEHHBIX
. YpaBHEHHI
9 KITIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUS
1 Yucia v BBIYUCICHUS
1 KBaapatueiii kopeHb u3 uuncina. [loHsTHEe 00 HMppaMOHAILHOM YHUCIIE.
' JecaTuunbie TpUOIIKEHUS HPPAIIMOHATBHBIX YHCE
CpoiicTBa apu(MeTHYecKuX KBaJAPATHBIX KOPHEH M UX MPUMEHEHHE K
1.2 peoOpa30BaHUIO YHUCJIOBBIX BBIPKEHUHN " BBIYHCIICHUSIM.
JlelicTBUTENIbHBIC UHCIIa




1.3

Crenens ¢ LenbIM Noka3aTesieM U €€ cBoiicTBa. CTaHaapTHas 3aluCh YnCia

2 AnrebpanyecKue BRIPaKeHUS

Y KBagparHplii  TpEXWIEH, pa3jOKEHUE KBAJAPATHOIO TPEXWIEHA Ha
' MHOKHUTETN

2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajreOpanveckoi 1poou

23 CrnosxeHue, BBIYMTaHNE, YMHOKEHUE, JICJIEHNE allre0pandeckux J1pooeit

24 ParnmonanbHbIe BRIpaKEHUS U X TIPE0Opa3oBaHme
3 VYpaBHEHMS U HEPABEHCTBA

31 KBagpatHoe ypaBHeHue, QopMyna KOpHEH KBagpaTHOTO YpaBHEHHMS.
' Teopema Buera

32 Pemenue ypaBHeHH, CBOASIIUXCS K TUHEWUHBIM U KBAJIPATHBIM

33 [Ipocreiinne 1poOHO-paliOHaIbHBIE YPABHEHUS

I'padmueckas nHTEpIIpETAINS YPABHEHHIA C ABYMS IIEPEMEHHBIMU U CHCTEM
3.4 JUHEHHBIX YpaBHEHUN C ABYMs MepeMeHHbIMU. [Ipumeps! perenus cuctem
HEJIMHEWHBIX YpaBHEHUI ¢ ABYMs IEPEMEHHBIMU

3.5 Pemnenne TekCcTOBBIX 3a7a4 anredpandeckuM crocoooM

3.6 UucnoBble HEPABEHCTBA U UX CBOWCTBA

3.7 HepaseHcTBO ¢ 0HOM NIEpEMEHHOM

3.8 PaBHOCHIIBHOCTD HEPABEHCTB

3.9 JIuHeliHbpIe HEPABEHCTBA C OJTHOW [IEPEMEHHOM

3.10 CucTemMbl TMHENHBIX HEPABEHCTB C OJTHOM NIEPEMEHHOMN
4 DOyHKIMHT

41 [Tonstue ¢ynkuuu. OOnacTe ompeeNneHuss U MHOXECTBO 3HAUYEHUI
' ¢ynkuuu. CriocoOs! 3a1anust GpyHKIMN

4.2 I'paduk pynkumuu. YteHne cBOUCTB GYyHKIHNH 110 €€ TpaduKy

43 [Tpumeps! rpadukoB GyHKIUH, OTpayKAIOMINUX PeaTIbHBIE TPOLECCHI

4 @OyHKUUY, OMUCHIBAIOLIME MPSAMYI0O M OOpaTHYIO MPOINOPLMOHATbHBIE
' 3aBUCUMOCTH, UX Tpauku

4.5 OyHkuuu y =x? y = x?

4.6 Oyuxuun y = Vx, y = [x|

4.7 ['padmueckoe pelieHre ypaBHEHHI U CUCTEM YpaBHEHUMN




10 KJIACC

Kog IIpoBepsieMblii 3JIEMEHT COJAEPKAHUA
1 Uucna v BBIYUCIICHUS
. PanmonaneHpie 4ncna, UppanyoOHaIbHbIE YMCIA, KOHEUHbIE M OCCKOHEUHBIE
' JEeCATUYHBIE IPOOH
MHOX€eCTBO  JE€UCTBUTEIIBHBIX  YHUCEJ, JICWCTBUTENIbHBIE 4YHCIA KAk
12 OecKOHEUYHbIE JeCSATHYHbIEe JpoOu. B3anMHO OJHO3HaUYHOE COOTBETCTBHE
' MEXKIYy MHOKECTBOM JCHCTBUTEIBHBIX YHUCEI U KOOPAUHATHOM IIPSIMOM.
CpaBHEHHE IEUCTBUTEIBHBIX YHCEIT
1.3 Apudmernueckue IeHCTBH ¢ ACHCTBUTEILHBIMHI YHUCIIAMA
W3mepenust, npuOamkeHus, OleHKH. PazMepbl 00bEKTOB OKPYIKAOIIETO MHUPA,
14 JUTUTENIHOCTh TPOLIECCOB B OKpy»katomeM mupe. [IpubnmxénHoe 3HadeHne
' BEJIMYMHBI, TOUHOCTb MpHOIIkenusa. Okpyrienue uncen. [Ipukuaka u oneHka
pe3yJabTaTOB BHIYMCIICHUN
2 VYpaBHEHHUS U HEPaBEHCTBA
2.1 YpaBHeHUs ¢ OJHON IEPEMEHHOMN
2.2 JIuneitHoe ypaBHeHUe. PellleHre ypaBHEHU, CBOISIIMXCS K JTMHEHHBIM
23 KBagparnoe ypaBHeHue. PemieHne ypaBHEHU, CBOJAIIMXCS K KBaIPATHBIM
24 bukBanpatHoe ypaBHeHue. IlpuMmepsl pelIeHHs YpaBHEHMM TpeTbed U
' YETBEPTOM CTENEHEN Pa30KeHHUEM Ha MHOXKHUTETN
2.5 Pemenne npoOHO-paiioHaIbHBIX ypaBHEHHIH
2.6 CucreMbl ypaBHEHUH
2.7 YpaBHeHHE ¢ ABYMS TIEPEMEHHBIMH U €ro Trpadux
2.8 Pewrenne cucreM AByX JTMHENHBIX YpPaBHEHUH C IBYMs IEPEMEHHBIMU
20 Pemrenne cucreM IByX ypaBHEHH, OJHO M3 KOTOPBIX JIUHEHHOE, a IPYroe —
' BTOpPOM CTENEHU
2.10 I'padmyeckas uHTEpHpETALIUS CUCTEMBI YPaBHEHUN C IBYMSI IEPEMEHHBIMU
2.11 Pemenne TekcTOBBIX 3a1a49 anreOpanyecKuM crocooom
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Penrenne nMHENHBIX HEPABEHCTB C OJJHOM MEPEMEHHON
2.14 Pemienue cuctem JIMHENHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOMN
2.15 KBagparHsle HepaBeHCTBa




I'padmueckas mHTEpHpeTaNds HEPABCHCTB M CHUCTEM HEPABEHCTB C JIBYMS

2.16
MIEpEMEHHBIMU
3 OyHKIHUH
a1 KBanparnunas ¢ynkmus, e€ rpadux m cBoictBa. [lapabona, kKoopauHATHI
' BEPIIMHBI 1apaboJibl, 0Ch CHMMETPHH MapadoIbl
32 I'paduku pynkuuit y=kx, y=kx+b u ux cBoicTBa
33 I'paduku pynkuuit y=k/x, y = x* 1 UX cBOHCTBa
34 I'paduku GyHKIMI , 1 UX CBOKCTBA
4 Yuc1oBbIe HOCIEI0BATEILHOCTH
41 Ompenenenne U criocoObl 3aaHusT YUCIIOBBIX IMOCIIEA0BATEILHOCTEN. 3a1aHue
' MOCIIEZI0BATEILHOCTH PEeKyppEeHTHOU hopMyIIoil U GopMyIIOii 1-Tro YiieHa
42 Apudmernueckas muporpeccusi. DopMmynbl n-TO uieHa apuMeTHUECKOM
' MIPOTPECCUU, CYMMBI TIEPBBIX 7 YJICHOB
43 I'eomerpuueckas mporpeccust. DopMynbl 7-TO  4WIEHa TIE€OMETPUYECKON
' MIPOrPECCUU, CYMMBI IIEPBBIX 7 YICHOB
N3o0pakeHue 4iaeHOB apu(METHUECKOM W TEOMETPHUYECKOW Mporpeccuit
44 TOYKAMHU Ha KOOPAMHATHOW IUIOCKOCTH. JIMHEHMHBIA M 3KCIOHEHUMAIbHBIN
pocr
4.5 Ci1o>XHBIE TPOLIEHTHI




MPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJBHOM
IPOI'PAMMBI OCHOBHOI'O OBIIIET'O OFPA30OBAHUS

IIpoBepsiemble TpeOOBaHUSA K MPEAMETHBIM pe3yJibTaTaM
OCBOEHHS OCHOBHOI1 00pa30BaTeIbHON MPOrpaMMbI OCHOBHOTO
o0mrero oopazoBanus Ha ocHoe PI'OC

YMeHue onepupoBaTh MNOHATHUAMU: MHOXKECTBO, IIOJMHOKECTBO,
orepanuy HajJ MHOKECTBaMHU; YMEHHUE ONEpUPOBATH MOHATUSMHU:
rpad, cBA3HbBIN rpad, IepeBo, LUK, IPUMEHATh UX MPU PELICHUU
3aJa4; YMEHHE HCIOJIb30BaTh TIpaUuecKkoe IMpeACTaBICHUE
MHOJKECTB Ul ONMCAHMs pEalbHbIX IPOLIECCOB U SBICHUM, INpU

pelIeHNH 3a/1a4 U3 APYTUX Y4eOHbIX IPEIMETOB

YMeHne onepupoBaTh NOHATUAMMU: ONPEACIICHHE, AaKCUOMa, TEOPEMA,
JI0Ka3aTeNbCTBO; YMEHUE paclo3HaBaThb MWCTUHHBIE U JIOKHBIE
BBICKA3bIBAaHUS, IIPUBOJANTH NPHUMEPHI U KOHTPIPHUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTPHULIAHUA BBICKA3bIBAHUM

YMeHne onepupoBaTh MOHATUSIMH: HATYPAJIbHOE YUCIIO, IPOCTOE U
COCTaBHOE 4YHUCJO, JEIMMOCTh HATypaJbHBIX YHCEN, IPU3HAKU
JEIUMOCTH, EeJN0e YMCIO0, MOIYJb Yncia, OOBIKHOBEHHAs po0b U
JecATUYHask 1po0b, CTAHAAPTHBIN BUJ] YHCIIA, PAMOHAIBHOE YHCIIO,
UpPpAIMOHATIFHOE YHCIIO, apu(MeTHYecKUuidl KBaJApaTHBIA KOPEHb;
YMEHHE BBINOJHATH JCHCTBUSL € YUCIAMM, CpPaBHUBAaTh W
yHOpSAIOYMBATh YHWCA, NPEACTABIATh YHCIA HAa KOOPAMHATHOM
OpsIMOM, OKPYIJIATh YMCIIA; YMEHHME JeNaTh NPUKUIKY M OLEHKY

pe3yibTaTa BBIYMCIICHHUI

Kon
NpoBepPsieMOro
TpeOOBaHUs

1
2
3
4

YMeHue onepupoBaTh MOHATHSIMU: CTENEHb C IEJIBIM ITOKa3aTeseM,
apu(MeTHYECKUI KBaIpaTHbIM KOPEHb, MHOTOYJICH, aJireOpandeckast
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOpHEM HATypaJlbHON CTENeHH
OoJbllle €IUHMIIBI, YMEHHE BBINOJHATH pacuéTel Mo (opmyinam,
npeoOpa3oBaHus IENbIX, JIPOOHO-PAIIMOHATBHBIX BBIPAKCHUH W
BBIPQKEHUI C KOPHSAMH, pa3I0kKEeHUE MHOTOWIEHA Ha MHOXHTENH, B
TOM YHCJIE C HCIOJb30BaHHEM (HOPMyNT pa3HOCTH KBAJPaTOB H

KBaJpara CyMMBI U Pa3HOCTU




YMeHue oneprupoBaTh NOHATUAMMU: YUCIOBOE PABEHCTBO, YPAaBHEHUE
C OJHOM IEepeMEHHOW, 4YHMCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE PEIIATh JIMHEHHBIE U KBAIPAaTHbIE YPABHEHUS,
JIpOOHO-pallMOHAIbHBIE YPABHEHUS C OJHON NEPEMEHHOH, CUCTEMbI
JIBYX JIMHEVHBIX YPABHEHUH, TUHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble M JPOOHO-palMOHAJIbHBIE HEPAaBEHCTBA C OAHOM
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a/1a4 U3 IPYTHUX NPEIMETOB
U TPaKTUYECKUX 3a7ad; YMEHHE MHCIIONb30BaTh KOOPIAUHATHYIO
OpSMYI0 ¥ KOOPAMHATHYIO TIOCKOCTH JJISi M300pakeHUs] PeLIeHUi

ypaBHEHUM, HEPABEHCTB U CUCTEM

YMeHne omnepupoBaTh MOHATUAMH: (PyHKIuMsA, rpaduk GyHKIHH,
HyTd (QYHKIHAK, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, MPOMEXKYTKU
BO3pacTaHus, yObIBaHUS, HauOoJblllee W HAaUMEHbIIEEe 3HAUYCHUs
GbyHKIUY; yMEHHE OTIepUPOBATH MOHSITUSIMH:: npsimast
IPONOPIUOHATIBHOCTD, INHEHHAs (PYHKLINS, KBagpaTUyHas QyHKLIUS,
oOpaTHasi TNPOMOPIHOHAIBHOCT, Mapaboina, rumepodosia; yMmeHue
ctpoutb rpabuku  QYHKIHUHA, HWCIONB30BaTh rpaduKu s
ONPEAEIICHUSI CBOWCTB MPOLIECCOB M 3aBUCUMOCTEW, ISl PELICHUS
3a/1a4 U3 JAPYrux y4eOHbIX MPEeIMETOB U peaibHON KU3HU; YMEHUE

BBIpaXkaTh (pOpMyJIaMH 3aBUCUMOCTH MEX/1y BETUIMHAMHU

Ymenune OIIepupOBaThH HOHSTUAMM: II0CJIE0BATENBHOCTD,
apumernyeckas U TeOMETpUYecKas MpPOrpeccuu; yMEHHE
UCIIOJIb30BaTh CBOICTBA MOCIENOBATENIbHOCTEH, (hOPMYJIIBI CYMMBI U
oO1Iero yjaeHa Mpu peleHuH 3a7ad, B TOM YUCIE 3a/1a4d U3 JAPyrux

y‘le6HI>IX IpeaMETOB U peanLHoﬁ KHU3HU

YMeHue pelath 3a/1aui pa3HbIX TUIOB (B TOM YHUCIIE€ HA MPOLIEHTHI,
JOJIM W 4YacTu, JBW)KEHHE, paboTy, LEHy TOBAapOB M CTOMMOCTh
HOKYIOK U YCIIyT, HAJIOTH, 3a7ja4i U3 00JacTH yIpaBIeHUs JIUYHBIMU
U CEeMEHHbIMH (HHAHCAMH); YMEHHE COCTaBISATh BBIPAKEHUS,
YpPaBHEHUs, HEPAaBEHCTBA U CHUCTEMBI [0 YCIOBHUIO 3a1auy,
UCCIIEIOBATh IMOJIyY€HHOE PELICHNUE U OLIEHUBATh MPaBAONO00HOCTb

MOJTyYEHHBIX PE3yJIbTaTOB

YMeHue oneprupoBath NOHATUAMHU: (PUTYpa, TOUKA, OTPE3OK, MPsIMas,
nyd, JIOMaHas, yrou, MHOTI'OYT'OJIbHUK, TPEYrOJIbHUK,

paBHOOEAPEHHBIN u PaBHOCTOPOHHUI TpEyTrOJIbHUKH,




IOPSIMOYTOJIBHBIN TPEYrOJbHUK, MeIHWaHa, OUCCEKTpHCa U BbBICOTA
TPEyrojibHUKa,  YEThIPEXYTOJbHMK,  Mapajuiejorpamm,  pomo,
IPSIMOYTOJIBHUK,  KBajgpar, Tpameuus; OKpPYXKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (UIypamy;
yYMEHHUE peuiaTh 3a/1a4d, B TOM YHUCJIE U3 MOBCEIHEBHOM KU3HHU, HA
HAXO0XKJEHUE FCOMETPUYECKHUX BEJIMYUH C IPUMEHEHUEM U3YUYEHHBIX

CBOMCTB (pUryp u axTon

10

YMeHue omnepupoBaTh MOHATHUSMHU: PABEHCTBO (HUTYp, PaBEHCTBO
TPEYTOJILHUKOB; MapaJIeIbHOCTh U MEPICHAUKYISIPHOCTh TPSMBIX,
Yrojl MeXAy IpsAMBIMH, INEPHECHIUKYISAP, HAKIOHHAsA, MPOEKIUsd,
nogobue  Quryp, TOMOOHBIE  TPEYrOJBHUKH,  CHUMMETPHS
OTHOCHUTEIILHO TOYKM U IPSIMON; yMEHHUE pacllO3HaBaThb PaBEHCTBO,
CUMMETpUI0O W mojgobue  ¢uryp,  mapauieIbHOCTh |

NEPIEHANKYJISIPHOCTD IIPSIMBIX B OKPYXKAIOLEM MUpe

11

YMeHue onepupoBaTh MOHATHSAMM: JJIWHA, PAacCTOSIHUE, YTOJ
(BenMuuHA yria, CUHYC U KOCHHYC yIJla TPeyrojbHHKa), IUIOIA]Ib;
YMEHHUE OLICHUBAThH pa3Mepbl IPEIMETOB U O0BEKTOB B OKPYKAIOIIEM
MHpE; yMEHHE MPUMEHATh (OpPMyJIbl MEpUMETpa U IJIOLIAAU
MHOTOYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH U IUIOLIAAN Kpyra, oobema
IPSIMOYTOJIBHOTO MapajieNienuIea; yMEHUEe MPUMEHITh MPU3HAKU
paBEHCTBAa TPEYTOJBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpUrOHOMETpUUYECKHUE COOTHOILLIEHUS JUIA

BBIYMCJICHUA OJINH, paCCTOHHHﬁ, IIomaaei

12

YMmenue wu300paxarh IUIOCKME (UIyppl M HUX KOMOMHAUWH,
NPOCTPAHCTBEHHBIE (DUTYPBHI OT PYKH, C TOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U JJIEKTPOHHBIX CpPEICTB II0O TEKCTOBOMY WM

CHMBOJIbBHOMY OITMCAHHIO

13

YMeHHne oOomnepupoBaTh IOHATUSAMHU: IPSIMOYIOJIbHAs CHUCTEMa
KOOpJIMHAT;, KOOPAWHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
IIPOU3BEIECHUE BEKTOpAa HAa YHCIO, CKaJApPHOEC IPOU3BEACHUE
BEKTOPOB; YMEHHE HCIIOIb30BaTh BEKTOPbl M KOOPAWHATBHI A
IIPEICTABJICHNS TaHHBIX U PELICHUs 3a/1ad, B TOM YHCIE U3 IPYruX

y4eOHBIX MPEAMETOB U PEAIbHOM KU3HU

14

YMeHue onepupoBaTh MOHSATHSIMU: CTOJOMKOBBIE M KPYTOBbIE

IUarpaMMbl, TaONWIBL, CpeaHee apudMeThdeckoe, MeAHuaHa,




HauOoJbIlIee U HaWUMEHBIIICe 3HAYCHHS, pa3Max YHCIOBOro Habopa;
YMEHHE W3BJICKAaTh, HMHTEPIPETUPOBATh M  MPEOOpPA30OBBIBATH
MHPOPMALIMIO, TPEICTABICHHYI0 B Ta0iWIaX M Ha JUarpamMMax,
OTPaKAIOIIYI CBOMCTBA U XapaKTEPUCTUKU PEAIbHBIX MPOIECCOB U
ﬂBHeHHfI; YMCHHUEC pPACIIO3HABATH HWU3MCHYMBBLIC BCJIIMYUHLBI B

OKpYKaroIieM MUpe

15

YMeHne omnepupoBaTh MOHATHAMU: CIIYYaHHBIA OMBIT (CITydalHBIN
IKCIIEPUMEHT), J3JEMEHTApHOE COOBbITHE (PIEMEHTAPHBIA HCXO.)
CIIy4ailHOrO OmbITa, CIy4yailHoe COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HAXOJIUTh BEPOSITHOCTH CIIyYalHBIX COOBITHI B OMBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE peliaTh
3aJa4d METOJIOM OpPraHMW30BAaHHOTO Nepedopa U ¢ UCHOIH30BAHUEM
NpaBUJia YMHOXKEHHUS; YMEHHE OLEHUBATh BEPOSITHOCTU PEaIbHBIX
COOBITUH U SIBICHUM, IOHUMATh POJIb MPAKTHUECKH JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKpYXKalOIIeM MHpPE U B JKU3HU;
3HAKOMCTBO C TIOHATHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCE U €0 POJIBIO B MAaCCOBBIX SBJICHUAX

16

YMeHne BbIOMpATh MOIXOSANIUN W3YUYEHHBIH METOJ I pelIeHUs
3a/1a4d, IPUBOJUTH NMPUMEPHl MATEMATHUECKUX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HU, PACTIO3HABATH MPOSBICHUE 3aKOHOB MaTEMAaTHKHU
B HCKYCCTBE, OIHMCHIBATH OT/EJbHBIEC BBIJAIOIIUECS PE3YIbTaThI,
MOJIYYCHHBIE B XOJE€ Pa3BUTHS MAaTEMAaTHKW KaK HAayKW, MPUBOJUTH
OpUMEPbl  MAaTEeMAaTHYECKUX OTKPBITUH M HUX AaBTOPOB B

OTEYECTBEHHON 1 BCEMUPHOU HUCTOPUH




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUA

1 Yucia 1 BBIYUCICHUS

1.1 Harypanbnbie u uenbie uncia. [I[pu3Haku AeTMMOCTH HETbIX YUCET

12 OOBIKHOBEHHBIE W JIECATUYHbIE  JpOOHM, TPOLEHTHI, OECKOHEUHBIE
. MIePUOIUYECKHE TPOOH

3 Panmonanbupie  uncna. ApudMeTHueckue omepanyd ¢ PaldOHATBHBIMU
' YyHUClIaMU

14 JleiicTButenpHble uncia. Apudmernyeckue omepanuud ¢ JAeHCTBUTENbHBIMU
' YHCIaMH

s [TpuOmmkEHHBIC BBIYHUCICHUS, TPAaBHJIA OKPYIJICHHS, TPUKHJIKA W OICHKA
. pe3ynbTaTa BHIYUCICHUN

2 Anre0panyeckne BbIpaKEHUs

2.1 BbykBeHHbIe BbIpakeHUs (BBIPAXKEHUS C TIEPEMEHHBIMHI)

55 Crenenp ¢ 1enbiM mnokazatenemM. CTeneHb C palMOHAJbHBIM TMOKa3aTelieM.
. CBoiicTBa cTeneHn

23 MHorousieHbl

24 Anrebpanyeckas 1poob

) s Apudmernyeckuii  KopeHb ~ HaTypaibHOW  cremeHd.  JleiictBus ¢
. apu(pMeTHIECCKUMHU KOPHSAMHU HATYPAJTLHOU CTETICHU

3 VYpaBHEHMSI 1 HEPABEHCTBA

- Lensle u apoOHO-palMoHaNbHBIE ypaBHEHUSA. CHUCTEMBI U COBOKYITHOCTH
. YpaBHEHUM

15 ensie u apoOHO-panMoHANTbHBIE HEepaBeHCTBA. CHUCTEMBI U COBOKYITHOCTH
. HEPaBEHCTB

33 Perrenne TekcTOBBIX 3a/1a4

4 YucnoBbie MOCIE0BATEIBHOCTH

4.1 ITocmenoBaTeaIbHOCTH, CIIOCOOBI 3aJaHMs MTOCIIE0BATENLHOCTEH




Apudmernyeckass U TreoMmeTpuueckas mporpeccur. Dopmyna  CIOXKHBIX

42
IPOLIEHTOB
5 OyHKIMH
Oynkusa, crnocodbl 3amanus  GyHkuma. [paduk  GyHkinuu. OO6nacTh
OIpeJIeJIEHUs] U MHOXKECTBO 3HaueHui pynkuuu. Hynu @ynkiun. [IpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (PYHKUIUH. MaKCUMyMBI U
MUHUMYMbl QyHKIUU. Hanbosnblee u HauMeHbllee 3HaueHHE (QYHKLIUU Ha
POMEXKYTKE
6 Koopaunatsl Ha IpsAMON U IUIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPJMHATHI HA IIOCKOCTH
7 I'eomerpust
7.1 I'eomerprueckue GUTYypHI U MX CBOICTBA
7.2 TpeyronabHUK
7.3 MHOroyroasHIUKI
7.4 OKpyXHOCTb U KpYyT
7.5 N3mepenne reoMmeTpuyecKux BEIMYH
7.6 BekTops! Ha MII0CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnwucarenpHas CTaTUCTHUKA
8.2 BeposatHocTs
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYUEHUKA
—Marematuka. Anre6pa: 7-i kiiacc: 0a30BbIi YpOBEHb: YueOHUK; 15-¢ uznanue,
nepepaboranHoe MaxkaperueB FO.H., Munrok H.I'., HemxoB K.W. u np.; nox
penakuuei TensikoBckoro C.A. AxkunonepHoe o61ecTBo «3naTenscTBo
«IIpocBenieHue

—Marematuka. Anrebpa: 8-ii ki1acc: 0a30BbIi YPOBEHb: YueOHUK; 16-¢ uznanue,
nepepaboranHoe MaxkaporueB FO.H., Munarok H.I'., Hemkos K.W. u np.; mox
penaknuei TenskoBckoro C.A. AxknnonepHoe o6mecTBo «3maTenscTBo
«IIpocsemenne»

—Marematuka. Anre6pa: 9-ii kitacc: 0a30BbIi YpOBEHb: yueOHUK; 15-¢ uznanue,
nepepaboranHoe MaxkaperueB FO.H., Munrok H.I'., HemxoB K.W. u np.; nmox

penakmueit TenskoBckoro C.A. AkimonepHoe o0miectBo «M3aaTenbcTBO

«Ipocsemienne»

METOIUYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

—I'mazkoB FO. A. CaMocTosiTeIbHBIE 1 KOHTPOJIbHBIC pabOTHI 0 anredpe: 7
kiacc: k yueOnuky FO. H. Makapsruea u ap.; noa pea. C. A. TensiKoBCKOro
«Anredpa 7 knace». ®I'OC (k HoBomy yuebHuky) / FO. A. I'nazkos, M. S1.
IManamBunu. 2-e u3a., nepepad. u gom. - M. : U3narenbcTBO «IK3aMen», 2024, -
190, (2] c. (CepHst «YueOHO-METOANICCKUN KOMIIJIEKT))

—Epuna T. M. Pa6ouas TeTpanp no anredpe. B 2 4. Yacts 1: 7 kinace: k



yaeonuky FO. H. MaxkapsrueBa u ap. «Anredpa. 7 kinace». ®I'OC (k HoBomy
yueOHuky) / T. M. Epuna. - 5-e uzn., nepepab. u gom. - M. : I3gatenscTBoO
«Ik3ameny, 2023. -- 95, ¢. (Cepust «YueOHO-METOANUECKUN KOMIUICKT).
—I'na3koB FO. A. CaMocTosiTeNIbHBIE U KOHTPOJIbHBIE PabOTHI IO ajiredpe: 8
kiacc: k yueOHnuky FO. H. Maxkapsiuea u ap.; nox pen. C. A. TensikoBckoro
«Aunre6pa 8 xiacey. ®I'OC (k HoBomy yuebnuky) / FO. A. I'mazkos, M. 4.
[ManamBum. 2-e usn., nepepad. u goi. - M. : 3gatenbctBo «Ok3aMeny, 2024, --
190, (2] c. (Cepus «Y4eOHO-METOIUYECKAN KOMILICKT))

—Epuna T. M. Pabouas terpaab no anreope. B 2 u. Hacts 1: 8 knacc: k
yueonuky FO. H. MakapsiueBa u nip. «Anreopa. 8 kinace». ®I'OC (k HoBoMy
yuebnuky) / T. M. Epuna. - 5-e u3zn., nepepad. u gom. - M. : U3gaTenscTBo
«9x3amen», 2023. -- 95, c. (Cepust «YueOHO-METOTUYECKUN KOMIUIEKT)).
—I'na3koB FO. A. CaMmocTosiTeNIbHBIC U KOHTPOJIbHBIE PabOTHI 10 anredpe: 9
kiacc: k yueonuky FO. H. MaxkapsiueBa u ap.; mox pen. C. A. TenskoBckoro
«Anrebpa 9 knace». ®I'OC (k HoBomy yueoHuKky) / HO. A. I'nmazkos, M. S1.
lNanawmBmin. 2-e u3 ., nepepad. u goi. - M. : U3gatenbcTBo «OK3aMen», 2024. -
190, (2] c. (Cepust «YueOHO-METOANYECKUN KOMIIIIEKT))

—Epuna T. M. Pabouas terpaab no anredpe. B 2 u. Hacts 1: 9 knacc: k
yueonuky FO. H. MakapsrueBa u nip. «Anreopa. 8 kinace». ®I'OC (k HoBoMy
yuebnuky) / T. M. Epuna. - 5-¢ u3zn., nepepad. u gom. - M. : U3gaTenscTBO

«9x3amen», 2023. -- 95, c. (Cepus «Y4eOHO-METOTUIECKUN KOMIUIEKT)).



HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU
NMHTEPHET

Enunas konnexuus nudpoBbix 00pa3oBaTEIbHBIX PECYPCOB
http://school-collection.edu.ru/catalog

bubnuoreka [L{OK https://urok.apkpro.ru ®enepanbHblil IEHTP HHPOPMAITHOHHO-
oOpa3oBartenbHbIX pecypcoB http://fcior.edu.ru/catalog.page
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