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MNOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBISE€TCS OJHHUM M3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM KU3HHU. Pa3BuTne y 00ydaromumxcs
HAy4YHBIX MPEJCTABICHUN O TMPOUCXOKICHUU U CYIIHOCTH allreOpanyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JIUIS aJanTallid B COBPEMEHHOM ITU(PPOBOM
obmiectBe. M3ydyeHue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHUS HaOJIIOaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYJaroIMIMXCSA: OHM HCIHOJB3YIOT JCIYKTUBHBIE U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
ananoruto. OOydyeHue  anrebpe  mpeamnoyiaraeT  3HAYUTENIbHBIA  O0BEM
CaMOCTOSITENIHOM  JIEATEIBHOCTH  OOYYaroMIMXCs, TOITOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 0O0yUeHUSI.

B cTpykType nporpammel yaeOHOTO Kypca «Anredpay Jijisi OCHOBHOTO OOIIETo
0o0pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE JINHUU:
«Uucma © BBIUKCIEHUS», «ANTEOpanyecKue BBIPAKEHUS», «YPAaBHCHHS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JVMHUHA pa3BUBACTCS Ha MPOTSHDKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
JPYTUMHU €ro JuHusMA. B xoje wu3ydeHuss y4eOHOro Kypca oOydarouumcs
MPUXOIAUTCS JIOTUYECKU PACCYXK/aTh, MCIOJIH30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B TporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TNPEICTABICHHBIE BO BCEX OCHOBHBIX pasienax
MaTeMaTUYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJEHUIO 00YyYaIOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO MareMaTthdeckoro si3bika. ComepkaTenbHOH |
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOTO Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxanne mnuHMA «UWcna ¥ BBIYHCICHUS» CIYXHT OCHOBOW MJIs
JaNbHENIIET0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXcs
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aIrOPUTMaMHU, a
TaK)Xe MPHOOPETCHHUIO MPAKTHUECCKIUX HABBIKOB, HEOOXOIMUMBIX JIJIsl IOBCETHEBHON
KU3HU. PazBUTHE MOHATHUS O YMCIE Ha YPOBHE OCHOBHOI'O OOUIEro 00pa3oBaHUs
CBSA3aHO C PALMOHAIBHBIMM M HUPPALUOHATBHBIMH YHCIaMHU, (HOPMUPOBAHHEM



MPEACTABJICHUI O IECTBUTEIBHOM YKCIIE. 3aBEPILICHUE OCBOCHHMS YMCIOBON TUHUU
OTHECEHO K CpeIHEMY 00IeMy 00pa30BaHHUIO.

Copnepkanue JByX areOpanyecKux JUHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro JJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX PEIMETOB U PAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOIO
o0miero obpazoBaHusi y4eOHBIN MaTepuall TPYNIUPYETCS BOKPYT PallMOHATIBHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMATUKHU KakK s3bIKa JJIst
MOCTPOCHUSI MAaTeMAaTHYEeCKUX MOJIEei, OMHUCAaHWsI TPOLECCOB U  SIBJICHUU
peanbHOrO Mupa. B 3a1aun oOyuenus anredpe BXOIAT TaKkKe AaJIbHEHIIIEe pa3BUTHE
QITOPUTMHYECKOTO MBILIEHUS, HEOOXOIMMOT0, B YACTHOCTH, Il OCBOEHHUS Kypca
uHQOpPMATUKHA, W  OBJAJCHWE HABBIKAMU JCIYKTUBHBIX  PAaCCYXICHUU.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pPa3BUTHIO BOOOpa)KEHUS,
CHOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL ONMCAHUS U UCCIIEOBAHUS pa3HOOOPA3HBIX POLIECCOB U SABJICHHUI B IPUPOE U
obmectBe. M3yueHnue maTepuaa crnocoOCTBYeT pa3BUTHIO y O0OYHAIOIITUXCSI YMEHUS
UCIIOJIb30BaTh pa3jMuHble BbIPA3UTEIbHBIE CPEACTBA S3bIKA MaTEMaTHUKU —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha uzyuenue yue6HOro kypca «Anredpa» orsoaurcs 306 yacos: B 7 kinacce —
102 yaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Heeno), B 9 kiacce
— 102 yaca (3 yaca B HezentO).



COAEPXAHUE OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gpyroi. IloHaTHe palnMOHAIBHOTO YHCHA, 3alUCh, CpPaBHEHHE,
YOOPSAJOYUBAHUE  pAlMOHANBHBIX 4uceld. ApudmMerndeckue JEHUCTBUS C
palMoOHaIbHBIMU YKciaMu. PemieHne 3aa4 M3 peaibHOM MPAKTUKWA HA 4YacTH, HA
JpoOu.

CrerneHb C HaTypaJibHBIM IIOKa3aTeJeM: OIpe/esieHrne, Mpeodpa3oBaHue
BBIPOKEHUI HA OCHOBE OMpENeNIeHus, 3auch 00ibIuX nceln. [IporeHTsl, 3anuch
MPOIICHTOB B BUJE ApOOU U JpoOU B BUJIE MPOILEHTOB. Tpy OCHOBHBIC 3a7a4uM Ha
MPOLICHTHI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[IpumeHeHne TIPU3HAKOB  JIEIUMOCTH, PA3JIOKCHUE HA  MHOXKHUTEIH
HaTypaJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMags W  oOpaTHas
MPOMOPIUHUOHAIIBHOCTH.

AJsredOpanvyecKue BbIPAKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucnenus no ¢popmynam. [IpeodbpazoBanue OYKBEHHBIX BbIPAKEHUH,
TOXKJCCTBEHHO pAaBHbIE BBIPAXKEHUS, TpaBWia MpeoOpa3oBaHUs CyMM U
MPOU3BEACHUM, TpaBUJIa PACKPHITUS CKOOOK M MPUBEIEHUSI MOI0OHBIX ClIaraeMbIX.

CBoOiICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpnHouwiensl U MHOTOWIEHBI. CteneHb MHOTOwIeHa. CloXKeHue, BHIYUTAHHUE,
YMHOKEHHUE MHOTOUYJIEHOB. @OPMYJIbl COKPAIIEHHOTO YMHOKEHUS: KBAIPAT CYMMBI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBaIpaToB. Pa3ioxkeHne MHOTOWICHOB Ha
MHOKHUTEH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpeHb YpaBHEHHWs, MpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHUM.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO
YpaBHEHUS, pEUICHUE JIMHEUHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHU IO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 € MIOMOILIBIO YPABHEHUH.

JluneitHoe ypaBHEHUE C IBYMs MEpEMEHHBIMU U ero rpaduk. Cuctema IByX
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpPEMEHHbIMHU. PellieHue cucrteMm ypaBHEHUH
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 3a7a4 C TOMOIIbIO CUCTEM
YPaBHEHUM.



DyHKIUU

Koopaunara Touku Ha npssMou. YnuciioBble IPOMEXKYTKH. PaccTosiaue mexny
JIBYMsI TOUKaMU KOOPAMHATHOM ITPSAMOM.

[TpsimoyronbHas cucreMa koopauHat, ocu OX u Oy. AbGcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenue rpadukoB peanbHbIX 3aBUcUMOcTei. [Tonstue pynkiuu. I'paduk pyHkumu.
CroiictBa Qynkuuii. Jluneitnas ¢pynknus, e€ rpaduk. ['padpuk Gyakuum y = |X|.
['paduyeckoe penieHrne TUHEHHBIX YPAaBHEHUM M CUCTEM JIMHEHWHBIX YpaBHEHUH.

8 KJIACC

Yuciaa v BIYMCICHUA

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 HppalMOHAIBHOM YHCIIE.
Jecatruunblie TpUOIMKEHUST UPPALIMOHAIBHBIX uKcen. CBOMCTBA apuMETHYECKUX
KBaJ[paTHBIX KOPHEHN U UX MPUMEHEHHUE K MPE0OPa30BAHUIO YUCIIOBBIX BHIPAXKEHUM
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

Crenens ¢ 1UenbIM NIOKa3aTeneM U e€ cBorictBa. CTaHIapTHAS 3alKCh YHCIA.

AuredpanvyecKue BbIPpAKEHUSA

KBagpaTHbIil TpEXWIEH, PA3JIOAKEHUE KBAIPATHOTO TPEXUTIEHA HA MHOKHUTEH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckoil JpoOwu.
CnoxeHue, BBIYUTAHHUE, YMHOXEHUE, JEJeHUE aireOpandeckux ApoOei.
PanonaibHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHeHHS U HEPABEHCTBA

KBaaparHoe ypaBHeHue, hopmyiia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema
Buera. PemeHne ypaBHEHUM, CBOIAIIMXCS K JIMHEHHBIM M KBaJPAaTHBIM.
[Ipocreiimme qpoOHO-paIMOHAIBHBIC YPABHCHHUS.

['padrueckas waTEpHpeTalvs YpaBHEHUN C IBYMs MEPEMEHHBIMUA U CHCTEM
JVMHEMHBIX YPAaBHEHUN C JABYMs IE€pEeMEHHBIMU. lIpuMepsl pelieHus cucreMm
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWMIIBHOCTE HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTteMbl JIMNHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DOyHKIUU

[Tonsitue pynkuu. OOIaCTh ONpEAETICHNs U MHOKECTBO 3HaUEHUN (PYHKIIUU.
CrniocoOnI 3a1aHUs PYHKIIHM.

I'paduk ¢ynkuuu. Utenue cBorcTB GyHKIUU 10 €€ rpaduxy. I[Ipumeps
rpadukoB QPyHKINIHA, OTPaXKAIOIIUX PEAbHbBIE MPOIIECCHI.



@DYHKIMY, OMNMUCHIBAIOIINAE TPSIMYI0 H OOpaTHYI MPOMOPIHOHATLHBIC
3aBHCHMOCTH, HX rpadukn. Oyrkimn Y = X2, y = X3, y = VX, y=|x|. [paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KIIACC

Yucaa v BIYMCICHUSA

PanronanbpHbie 4KCla, UppallMOHANIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHBIE ApoOU. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
KaKk OCCKOHEUHbIEC JCCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MPAMOIA.

CpaBHEeHHME JIEUCTBUTENBHBIX YHCEN, apuU(pMETHYECKUe JEHUCTBUS C
JNEUCTBUTEILHBIMUA YU CIIAMH.

Pa3mepbl OOBEKTOB OKPYXKAIOIIETO MHpA, JUIMTEIBHOCTh IPOIECCOB B
OKPY’KaIOIIEM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEIMYUHBI, TOYHOCTH NpuOIkenus. OKpyrieHue
yucell. [Ipuknika u oueHka pe3yinbTaToB BEIYMCICHUMN.

YpaBHeHMs U HEPABEHCTBA

JIuneiinoe ypaBHEHME. Pemienne ypaBHEHH M, CBOASAIINXCS K IMHEUHBIM.

KBanparnoe ypaBHeHue. PenieHue ypaBHEHUH, CBOASIIMXCS K KBAJIPATHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTEIIEHEN Pa3JI0)KEHUEM Ha MHOKUTEIIU.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiady
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ IByMsl MEpeMEHHbIMH M e€ro rpaduk. PemieHue cucteM IBYX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPBIX JHHEHHOE, a Japyroe — BTOpoil creneHu. [ 'paduueckas
VMHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

PeliieHrie TEKCTOBBIX 3aJ1au aNreOpandeckuM CriocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenrne nMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOW. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW TIiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['paduyeckass wuHTEpHpeTalvisi HEPABEHCTB M CHUCTEM HEPAaBEHCTB C JBYMS
MIEPEMEHHBIMM.

DOyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabona, KoopauHATHI
BEPIINHBI 11apadoJIbl, 0Cb CUMMETPHUH MAPAOOJIBI.

I'padukn byrximit: y = kx, y = kx + b, y = k/x, y =x3,y =X, y = |X| , u ux
CBONCTBA.



YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCum

[IoHsAiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHME I10CIIEI0BATEIBHOCTH
peKkyppeHTHO (popMyoit u popmysoi N-To wieHa.

ApudmeTrnueckass U reoMerpuueckas nporpeccud. @opmyisl N-ro udjaeHa
apu(MeTHYeCKO U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N300paxeHne 4YIEHOB apuU(PMETHUECKOH W TEOMETPHUYECKOW MpOrpeccuid
TOYKaMHM Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbI€ IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHS 1POI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBI, K MCIOJB30BaHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMPEACTaBICHHUEM O MAaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJBI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOM KakK CPEACTBOM
IIO3HAHWS MHpPA, OBJIAJICHUEM IPOCTEUIIMMM HABBIKAMHU HCCIEI0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHE KYJILTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbSI, BEACHUSA  3J0pOBOro  oOpa3a >KU3HHU  (30pOBOEC  IHUTAHME,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha TPUMEHEHNE MaTEMAaTUUECKUX 3HAHUH JIJIS pellieHus 3a1a49 B
00J1aCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIIKOB U OIEHKH
UX BO3MOXXHBIX MOCIIECCTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTIbHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U MyTel UX PEIICHUS;

8) ajanTanusa K U3MEHAIIMMCS YCJOBHSM COUMAJBHON U NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIUU U3 OIbITA JIPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh WJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IUIAHUPOBAThH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble JJornueckue aeicTBUA:

e BBIBJISATh M XaPAKTEPU30BAThH CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOLIEHWH MEXIY MOHATUIMH, (POPMYIHPOBATH
ONpPEAECICHUS] TOHATHM, YCTAHABIMBATh CYLIECTBEHHBIM  IPU3HAK
KIaccu(uKanyy, OCHOBAHUSA Uil OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO AHAJIN3A;

e BOCHpPUHUMATH, (OPMYJHpPOBaTH U  MOPEOOPa3OBBIBATh  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIATEIbHBIC, €AMHUYHBIC, YaCTHhIE WU oOIIue,
YCJIOBHBIE;



BBISIBIIATH ~ MAaTeMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEH W IPOTUBOPEUHIA,
JenaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
pa30upaTh T0Ka3aTeIbCTBA MAaTEMATHUCCKUX YTBEPKIECHUH (TPSIMBIC B OT
MPOTUBHOTO), MPOBOAWTH CAMOCTOSTEIBHO HECIOKHBIC TOKa3aTelIbCTBA
MaTeMaThyeckux (akToB, BBICTpaUBaTh AaAPrYMEHTAILMIO, TPUBOIUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh CIOCOO pernieHus yuyeOHOUW 3amauu (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOASIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUM MHCTPYMEHT IO3HAHMS,
(dbopMyaMpoBaTh BONPOCHI, (UKCUPYIOLIME MPOTUBOpEUYUE, MpoldIemMy,
CaMOCTOSATENILHO YCTaHaBIMBAaTh WCKOMOE U JaHHOE, (HOpPMHPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHE,

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJIICHHOMY IUJIaHY HECJIOXKHBIM
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEAOBAHHE IO YCTAHOBJICHUIO 0COOCHHOCTEN
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTaTOYHOCTh W M30BITOUHOCTh HH(OpPMAlMU, JAHHBIX,
HEOOXOUMBIX JIJIsl peLICHUs 3a4a4u;

BBIOMpATh, aHAIU3UPOBATh, CHUCTEMATH3UPOBATh WU HUHTEPHPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABICHUS,

BbIOMpATh (opMy TMpeACTaBiIeHUS HHQOpMAMM M WILIIOCTPUPOBATH
perraemMbie 3aJa4yd  CX€MaMH, JuarpaMMaMH, WHOW Tpadukodl W ux
KOMOMHAIIUSIMHU;

OLICHMBAaTh HAAEKHOCTh WH(OpPMAIMU O KPUTEPHUAM, MPEAJTIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



BOCIPUHUMATH U (DOPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSMU
¥ LIETISIMU OOIIIEHUs, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pEHUS
B YCTHBIX M MHCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS MO XOAY PEIICHUs
3aJlayd, KOMMEHTUPOBATh MOJyUYECHHBIN pPe3yJIbTaT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIPOCHI O CYIIECTBY 00CYK/1aeéMOM TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
peIlIeHUsl, COMOCTABISATh CBOM CYXIEHHS C CYXICHUSMH JPYTUX
YYaCTHUKOB Juanora, oOHapy>KMBaTh pa3inuvMe U CXOJCTBO IMO3WIIMM, B
KOppeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
OpEJICTaBIsITh  pEe3yJbTaThl  pEHIeHHUs  3a/Jayd,  OSKCIIEPUMEHTA,
UCCJIEI0BAHUS, IPOEKTA, CAMOCTOSATEIBLHO BEIOMPATh (POPMAT BHICTYILICHUS
C YYETOM 3aja4 MPE3CHTALNH U OCOOCHHOCTEN ay/IUTOPHH;

INOHMMATh U UCIOJIb30BATh IPEUMYILIECTBA KOMAaH/IHOM U MHIUBUIYaIbHOU
paboThI IIPU PEIICHNN YYEOHBIX MaTEMaTUUECKHX 3a/1ay;

IPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM pabOThl, pachpeneisiTb BUIbI padOT, JAOrOBapUBAaThHCA,
00CyXaTh TIPOLIECC U Pe3ybTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYyNIoOBBIX (opmax pabotsl (oOCyxaeHus, oOMEeH
MHEHUSIMH, MO3TOBBIE IITYPMbI U APYTHE), BHITIOIHATH CBOIO YacTh pabOTHI
U KOOPJMHHUPOBATH CBOM JCHCTBHS C JAPYTMMH YJICHAMH KOMAaH/IBI,
OLICHMBaTh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENILHO COCTABJIAThH IUIAH, AJITOPUTM pEIICHUs 33Ja4yd (MU €ro
4acTh), BBIOMpATh CIOCOO pEIICHUS C y4ETOM HUMEIOIINXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIM HHTEJJICKT:

BJIQ/IETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI IIPOLIECCA U pe3yibTaTa
peleHns MaTeMaTUIEeCKOM 3a1auu;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYThH ITPY PEILICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YyJIbTATA NESITEILHOCTH ITIOCTABJICHHOU LIEJIN U
YCIOBUSIM, OOBSCHATh MPUYUHBI JOCTHKEHHSI WU HEJIOCTHKEHHUS LEIH,
HAXOAHUTh OMUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenuss B 7 KJjacce OOydYarolMiiCsi MOJIYYUT CIIECAYIOIINE
MpEeIMETHbIC PE3YJIbTATHI:

Yuciaa v BIYMCICHUA

BeimonusaTe, codeTas yCTHbIE M MUCHBMEHHBIE TPUEMBI, aprUPMETHUECKHE
JEHCTBUS C palliOHAIbHBIMU YHUCIaMH.

HaxonuTh 3Ha4eHUS YUCIOBBIX BBIPAKEHUM, MPUMEHSTH pPa3HOOOpa3HbIE
CIIOCOOBI U MPUEMBI BBIYMCICHUS! 3HAYEHUH JIPOOHBIX BBIPAKEHUM, COJIEPIKaIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoguTh OT 0fHOM (HOPMBI 3aMHMCH YUCEN K JApYyroil (mpeoOpa3oBHIBATH
JECATHYHYIO TPOOh B OOBIKHOBEHHYTO, 0OBIKHOBEHHYIO B IECATUYHYIO, B YaCTHOCTH
B 0€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATh U YHOPSAJOYUBATh pallMOHAJIbHBIE YUCIIA.

OKpyIJIsTh YuCaa.

BEIIOMHATE TPUKUAKY U OLIEHKY pe3yJbTaTa BEIUMCICHUIA, OIICHKY 3HAUCHUN
YHUCIIOBBIX BBIPAKCHUN. BBIMOTHATH JEHCTBUS CO CTENEHSAMU C HATYpaTbHBIMU
MOKa3aTENSIMH.

[TpuMeHsTh pU3HAKU ASTMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HaTypaJlbHbIX
yucen.

Pemarhe mpakTUKO-OPHEHTUPOBAHHBIE 33/a4d, CBS3aHHBIE C OTHOIICHHUEM
BEJMYMH, TPONOPLMOHAIBHOCTBIO BEJIMYUH, MPOLEHTAMH, WHTEPIPETUPOBATH
pe3yabTaThl peUIeHUs 3aJad ¢ y4€TOM OTpaHUYEHUM, CBA3AHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX 0OBEKTOB.

AJsredOpanvyecKue BbIPAKEHUA

Hcnonp3oBath anrebpandecKkyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€
B IIPOLIECCE OCBOEHMS Y4eOHOTO MaTepuaia.

Haxoauts 3HaueHHss OyKBEHHBIX BBIPRKEHUN MPHU 3aJaHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.

BeimonusaTe mpeoOpa3zoBaHus E0T0 BRIPAKEHUS B MHOTOUJICH MTPUBEACHUEM
MOJOOHBIX CIaraeMbIX, PACKPHITHEM CKOOOK.

BBINONMHATP yMHOXEHHE OJHOYIEHa Ha MHOTOWIEH M MHOTOWIEeHa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C TOMOIIBIO
BBIHECEHHUS 32 CKOOKH 00IIIEr0 MHOXKUTEJISI, TPYIITUPOBKY CIIaraeMbIX, TPUMEHEHUS
bopMyI COKPAIIEHHOTO YMHOKEHUSI.

[TpumensTs nmpeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS PAa3IMYHBIX 3aa4
U3 MaTEMATHKHU, CMEKHBIX PEIMETOB, U3 PEAIbHOM MPAKTUKH.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTEJSIMU IS
npeoOpa3oBaHus BbIpAKEHUH.

YpaBHeHMS U HEpaBeHCTBA



Pemlats MHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSS IPaBUIIA
nepexoaa OT UCXOIHOIO YPAaBHEHHs K paBHOCWIBHOMY eMy. IIpoBepsTsh, sBiseTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[TpumeHsTh rpaduuecKkre METObI IPU PELLIEHUH JIMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIICHHEM JMHEHHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPANHATHON IJIOCKOCTH IpaUK JIMHEHHOTO YPAaBHEHUS C IBYMS
NEPEMEHHBIMHU, MI0JIb3YSCh TPa(UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pemate cucteMsl 1ByX JIMHEMHBIX YPaBHEHUH C JBYMs IEPEMEHHBIMHU, B TOM
yucie rpaduyecKu.

CocTaBnsTh M pellaTh JIMHEWHOE YpAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH MO yCIOBHUIO 3aJa4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1ayyl NIOJIyYECHHBIN PE3yJIbTaT.

DOyHKIUU

N300paxaTh HA KOOPAUHATHOW MPSMOM TOYKH, COOTBETCTBYIOUIUE 33/ JAHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbl, 3AMCHIBATH YACIOBBIE MPOMEKYTKH Ha
anre0pandeckoM SI3bIKe.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpOUTh Tpaduiky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIHUH Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUMUNA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuil cnocod MpeACTaBICHUS U aHaiu3a WH(OpManuu,
U3BJIEKATh U UHTEPIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHbBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
NpEeIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonb30oBaTh HayaJlbHbIE MPEACTABJICHHUS O MHOXECTBE JACHCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUS, OKPYTJICHUS U BBIUMCICHUM, N300paxkaTh AEHCTBUTEIbHBIC
YHCJIAa TOYKAMHU HA KOOPJAWHATHOM MPSAMOM.

[IpumeHnsaTh mOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHH, HCIOJB3Yys IPU HEOOXOAMMOCTH KaJIbKYJSATOP, BBINOJHATH
npeoOpa3oBaHusl BBIPAKEHUH, CONEPXKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonp30BaTh 3amucu OONBIIUX W MaJbIX YHCEN C MOMOIIBI0 JAECATHUHBIX
npoOeit u creneneit yucia 10.



AJiredpanyecKkue BbIpaKeHUs!

[IpuMeHATh TMOHATHE CTENEHH C LEJbIM [I0Ka3aTelIeM, BBINOJIHATh
npeoOpa3oBaHus BBIPAKEHHH, COIEPIKAIUX CTENECHH C LEIbIM MTOKa3aTEeJIEM.

BBINOTHATE TOXKIECTBEHHBIE IPEOOPA30BAHNS PALlMOHAIBHBIX BEIPAYKEHUI Ha
OCHOBE MPaBUJI ICUCTBUIN Ha/l MHOTOUJICHAMH U aIre0pandecKuMu ApoOsMHU.

PackianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[IpumeHsATh MpeoOpa3oBaHMs BEIPAXKEHHM JI pELICHUS Pa3IMUHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEATBHON IIPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

PemaTe nMHENHBIEC, KBaJpaTHBIE YPABHEHUS W pPalMOHAIbHBIE ypaBHEHUS,
CBOJSIIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUM C ABYMS IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIEIOBAHNS YPABHEHUM UM CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHHUEM IrpapUuecKuX MpeACTaBlIeHUH (yCTaHaBIMBATh, UMEET
JU yYpAaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUS, €CIM HUMEET, TO CKOJIbKO, U
npouee).

[lepexoguTh OT ciIOBECHON (OPMYIMPOBKU 3a7aud K €€ anreOpanveckoid
MOJIENIA C TIOMOILIBIO COCTaBJICHUS YPABHEHUS WJIM CHUCTEMbl YpaBHEHUH,
WHTEPHPETUPOBATh B COOTBETCTBUHU C KOHTEKCTOM 3aJa4M ITOJYyYEHHBII pe3ysbTarT.

[IpuMeEHSTh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHHSI, OLICHKH, pellaTh
JIMHEWHbIC HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI, 1aBaTh rpa)MueCcKyIo
WJUTIOCTPALIMIO MHOKECTBA PEUICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUIMHA

[Tonnmath ¥ UCHONB30BaTh (HYHKIMOHAIBHBIE MOHATHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUYEHMsI), ONPEIENIATh 3HAUCHHE (YHKIUU IO 3HAYCHUIO
aprymMeHTa, OlpeAeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y=k/X, ¥y =x2,Y=x3,y = |X|, y = VX, OIHCBIBATH CBOHCTBA YHCIOBOM (DyHKINH
o e€ rpaduxy.

K xoniy oOyuenus B 9 kiacce oOyYarOmIuiics MONYYHUT CIEIYIONTHE
NpEeIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHHBATh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIIBHBIE YHCIIA.

BrimonHaTe apupMeTHuecKkre 1eUCTBUSA C palliOHAIbHBIMU YUCIIaAMHU, COUeTast
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBIMOJIHATH BBIYMCICHHS C HUPPAMOHAIbHBIMU
YUCIIAMH.

HaxonuTh 3HaYeHUs CTENEHEN C LEIbIMH IIOKA3aTEIIMHA U KOPHEH, BBIYUCIIATH
3HAYEHHUS YUCIIOBBIX BBIPAXKEHUM.

OKpyrasiTe JEHCTBUTENBHBIE YHCIIA, BBIIOJHIATH NPUKUIAKY pE3yibTaTa
BBIYMCIICHUN, OLICHKY YHCIJIOBBIX BBIPAKCHUIA.



YpaBHeHNs 1 HEPABEeHCTBA

Pemars nuHeliHbIe ¥ KBaIpaTHbIE YPABHEHUS, YPAaBHEHHUS, CBOISAIINECS K HUM,
pocTerne APOOHO-PAlMOHAIBHBIE YPABHEHHS.

PemaTe cucteMbl ABYX JTUHEWHBIX YpPaBHEHUU C JABYMsI TEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHHUMN, B KOTOPHIX OJTHO YPABHEHUE HE SIBISETCS JTUHEHHBIM.

Pemate TekcTOBBIE 3amadyM aiareOpamvdecKuM CIOCOOOM C  MOMOIIBIO
COCTaBJICHUs YPaBHEHHsSI UJIU CUCTEMBI JIBYyX YPaBHEHUH C IBYMsS NIEPEMEHHBIMHU.

[IpoBouTh mpocTeiiiive uccaeoBaHusl YpaBHEHUN U CUCTEM ypaBHEHHM, B
TOM YHCJIE C TPUMEHEHUEM TrpaduyuecKuX Mpe/ICTaBlIeHUi (YCTaHABIMBATh, UMEET
JU ypaBHEHUE WM CUCTEMa ypaBHEHUU pEIICHUs, €CIU HMEET, TO CKOJIbKO, U
npouee).

Pemars nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pakaTb
pelIeHre HEPAaBEHCTB Ha YHCIIOBOM MPSAMOM, 3alMChIBaTh PELICHUE C MOMOILBIO
CHUMBOJIOB.

Pemmatp  cucteMbl  NTWHEHHBIX  HEPAaBEHCTB, CHUCTEMBl  HEPABEHCTB,
BKIIIOUAIOIME KBAJpaTHOE HEPABEHCTBO, HW300paxkaTh pEIICHHE CHUCTEMBI
HEPAaBEHCTB Ha YMCIIOBOW MPSIMOM, 3aMMCHIBATH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MPHU PEIICHUN PA3IUYHBIX 3a71a4.

DOyHKUIMHA

Pacno3naBate (QyHKIIMM W3y4eHHBIX BHIO0B. [loka3piBaTh cxeMaTHUECKU

pacIoyio’KeHNe Ha KOOPAMHATHOW TIOCKOCTH TpadukoB GpyHKImit Buga: y = kx, y =
kx + b,y =k/x,y = ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3Ha4YCHHiT
K03((PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HU300paXaTh CXEMATHYECKU TpapUKU KBAJIPATUYHBIX (DYHKIIHM,
OIMHMCHIBATh CBOWCTBA KBAJPATHYHBIX (PYHKIUH TI0 UX Tpaduxam.

Pacno3naBaTth kBagpaTHuHyr0 QYHKIHIO 10 (HopMyIie, MPUBOIUTE TPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YucioBble NMOCT€10BATEILHOCTH H MPOTPeccUuu

Pacno3naBaTh apupMETHUECKYIO M TEOMETPUUECKYIO POTPECCUH TIPU Pa3HbBIX
croco0ax 3aJaHusl.

BBIMONMHATE  BBIYMCICHHWS C  HUCHONIB30BaHUEM (opMyn N-ro  4jeHa
apru(PpMETUIECKON U reOMETPUUECKONU MPOrpecCuii, CyMMbI IEPBBIX N UJICHOB.

N300paxaTh YIEHBI MOCIEIOBATENIbHOCTY TOYKAMHU Ha KOOPAWHATHOU
TUIOCKOCTH.

Pemarp 3amaun, cBSi3aHHBIE C YUCIOBBIMH TOCIEAOBATEIBHOCTSIMHU, B TOM
YUCIIE 3a/la4d U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJISATOPa, IUGPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgposbie
Ne ni/m P Konrposbnsie  IIpakrunyeckue (up )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsI
pecypchl
1 Yucaa u BeIUMCIeHU. PalimoHanbHbIE 21 5 bubmuoreka [IOK
yucia https://m.edso0.ru/7f415b90
bubmuoreka [{OK
2 AJIrCOPaHeCKHE BHIpaxeHILA 33 L https://m.edso0.ru/7f415b90
bubmuoreka [{OK
3 ¥ PaBHCHHS U HEPABCHCTBA 20 . https://m.edso0.ru/7f415b90
bubmuoreka [{OK
4 Koopmunarst u rpagukn. Cyniuan 21 1 https://m.edso00.ru/7f415b90
bubmmoreka IIOK
IT 7 1
> OBTOpeHHE 1 000DICHHE https://m.edso0.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I1O
1 102 6 0

I[TPOT'PAMME



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

KosaunyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uu@ppoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcbl
bub6nmoreka [IOK
1 Yucna u Beruucnenus. KpagparHeie KOpHH 15 https://m.edsoo.ru/7f417af8
2 Uucna u BeruucieHus. CTeneHb ¢ UeabiM - bubnuoreka [{OK
II0Ka3aTesIeM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue BhIpaxKeHHs. 5 1 bubmmoreka [JOK
KBanpaTHbiii TpEéxuieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKe BEIPaKCHUS. 17 1 Bu6moreka [JOK
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 17 1 bubnnorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. CHCTEMBI 8 bubmuoreka [JOK
yYpaBHEHUHU https://m.edsoo.ru/7f417af8
bubmmoreka IIOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
8 DyHKuH. OCHOBHEIE IOHATHS 4 https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
o DyHKuHH. TMCTOBLIC PyHKIIHMA 10 https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
10 TosToperme 1 0bobmenne ! 2 https://m.edsoo.ru/7f417af8
OBULIEE KOJIMYECTBO YACOB I10
- 102 6 0

[TPOTPAMME



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

9 KJIACC

KoJsmn4yecTBo 4acos DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne i/l P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 Uucna u Berunciienus. JlelicTBUTENbHEBIC 9 bubnuorexa [JOK
qucia https://m.edso0o.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUU https://m.edso0o.ru/7f419d08
bubmuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 https:/m.edsoo.ru/7f419d08
bu6nmorexa LIOK
) 1 1
> YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoteka IIOK
q 1 1
6 HCIIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 bubnmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0



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

HOYPOYHOE INIVIAHUPOBAHUE

7 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara udponbie
n/n Tema ypoxa Bcero Koutpoabhbie  TIpakruyeckue fI[Sy‘ICHPIH :)lﬁl()l;l;OBaTeanue
padoTshI padoThI pecypenr
1 [TonsiTHE parMOHAIILHOTO YKCIA 1
5 Apudmernueckue neiicTBus ¢ 1
palMOHAIBHBIMU YU CTIaMU
3 Apudmernueckue neiicTBus ¢ 1
palMoOHATBHBIMH YHCTIAMU
4 Apudmernueckue T1eUCTBUS C 1
palMOHAIBHBIMU YU CTIAMU
Pemenne ocHOBHBIX 3a7a4 Ha
5 IpoOu, IPOLIEHTHI U3 peabHON 1
MPaKTHKU
Pemrenne ocHOBHBIX 3a7a4 Ha
6 JpoOwH, TIPOIIEHTHI U3 PeaTbHOM 1
MPAKTUKHU
; Peanbnsbie 3aBucumoctu. [lpsimas u 1
oOpaTHast TPOTMOPIMOHATBHOCTH
3 Peanbnbie 3aBucumoctu. [lpsimas u 1
oOpaTHas MPOMOPIUOHATEHOCTH
9 BxopmHas koHTpoIbHAS paboTa 1 1
10 [Ipu3Haku AeIUMOCTH, PA3I0KEHUS 1

Ha MHOXXUTCIIM HATYPAJIbHBIX YUCCIT




CpaBHeHue, ynops04MBaHue

1 palOHATIbHBIX YHCE
12 CpaBHeHue, ynopsi04MBaHue
paIMOHATBHBIX YHCE
13 Crenenb ¢ HATYpAJIbHBIM bubmmoreka [JOK
[IOKa3aTeIeM https://m.edsoo.ru/7f4211de
14 Crenenb ¢ HaATYpaJIbHBIM bubmmoreka [JOK
MOKa3aTeleM https://m.edso00.ru/7f421382
15 Crenenb ¢ HATYpaIbHBIM bubnnoreka [JOK
[IOKa3aTesemM https://m.edsoo.ru/7f42154e
16 CBolicTBa CTENEHU C HATYPaJIbHBIM Bu6moteka [JOK
MOKa3aTeleM https://m.edsoo.ru/7f421382
17 CBoiicTBa CTETICHU C HATYPAIbHBIM bubmmoreka [JOK
IIOKa3aTeneM https://m.edsoo.ru/7f42154e
18 CBoIiCcTBa CTETICHU C HATYPAIbHBIM bubnnorexa [JOK
IIOKa3aTeeM https://m.edsoo.ru/7f4218be
19 CBoiicTBa CTETIEHU C HATYPATbHBIM
MoKazareieM
20 CBoIiCcTBa CTETICHU C HATYPAJIbHBIM bubmuoreka [IOK
IIOKa3aTeeM https://m.edsoo.ru/7f4218be
21 KonTponbHas pabota mo Teme
"PanmmoHanpHBIE ynciia'
22 bykBeHHBIE BBIpa)KEHHUS bubmmorexa LIOK
https://m.edsoo.ru/7f41feec
23 DopmyIisl
24 [Iepemennsle. JlonycTumeie

3HAYCHUA IIEPEMCHHBIX



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

[IpeoOpazoBanre OYKBEHHBIX

25 BBIPKCHHH, pACKPBITHE CKOOOK U bubmmorexa [JOK
HpUBEEHHE TOTOBHEIX CIATaeMbIX https://m.edsoo.ru/7f41fafa
[IpeoOpazoBanue OYKBEHHBIX

26 BBIpQ)XEHUH, PAaCKpHITHE CKOOOK U
MIPUBEICHUE TTOIOOHBIX CIIaraeMbIX

bubnmnoreka HOK
21 Mioroerbt https://m.edsoc%.I ru/7f42276e
Bbu6moteka [JOK

28 Mioroerbt https://m.edso:;.[ ru/7f422930

29 CnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE bubnunoreka LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2

30 Crno>xenue, BBIMUTaHUE, YMHOKEHHE bubnnorexa [JOK
MHOI'O4YJIEHOB https://m.edsoo.ru/7f422cc8

31 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubmuorexa [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca

32 CrnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6nmorexa LIOK
MHOT'OUYJIEHOB https://m.edso0o.ru/7f423182

33 Crnosxenue, BBIMUTaHUE, YMHOKEHHE
MHOTOYJICHOB

34 Crnosxenue, BBIMUTaHUE, YMHOKEHHE
MHOTOYJICHOB

35 DopMyJIbl COKPAILIEHHOTO bubmuorexa [IOK
YMHOKEHUS https://m.edso00.ru/7f42432a

36 DopMyJIbl COKPALLEHHOTO bubmuorexa [IOK
YMHOXEHHUS https://m.edsoo.ru/7f42464a

37 @opMyIIbl COKpaALIEHHOTO bu6muoreka [IOK

YMHOXKCHUA

https://m.edsoo.ru/7f424c12



https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12

38 DopMyJIbl COKPALLEHHOTO Bu6muotexa [JOK
YMHOKEHUS https://m.edsoo.ru/7f424fd2
39 @opMyIIbl COKpALIEHHOTO bubnuoreka [JOK
YMHOKECHUS https://m.edsoo.ru/7f4251d0
40 dopMyIbl COKpAIEHHOTO
YMHOKCHHS
41 @opMyIIbI COKpALIEHHOTO
YMHOXEHUS
42 Paznoxxenre MHOrO4iIeHOB Ha bubmuoreka [{OK
MHOKHTEIIN https://m.edso0.ru/7f423312
43 PaznokeHre MHOTO4YJICHOB Ha bubnuorexa [IOK
MHOKHUTEJIHN https://m.edsoo.ru/7f4237fe
44 Pasnoxxenre MHOro4wieHOB Ha bubnunoreka LIOK
MHOKHUTEIHN https://m.edso0.ru/7f4239de
45 Paznoxxenre MHOrO4JICHOB Ha
MHOXUTCIIN
46 PaznoxeHre MHOTO4YJIEHOB Ha
MHOKHUTEJIHN
47 Paznoxxenre MHOrO4JICHOB Ha
MHOXUTCIIN
48 PaznokeHre MHOTO4YJICHOB Ha
MHOXHUTCIIN
49 PaznoxeHre MHOTO4YJICHOB Ha
MHOKHUTEHN
50 Paznoxxenre MHOrO4JICHOB Ha
MHOXUTCIIN
51 PaznoxeHre MHOTOYJICHOB Ha

MHOXHUTEIN



https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

Pazioxenne MHOTOYJIEHOB Ha

52
MHOXKHUTEIHN
53 PasnoxeHre MHOrO4I€eHOB Ha
MHOXKHUTEITH
54 KonTponbhas pabota no teme
"Anrebpanyeckue BeIpaxeHus"
55 Koopaunara Touky Ha psamMoit bubmmorexa [JOK
https://m.edsoo.ru/7f41de76
56 [IpsimoyronbHas cuctema Bbu6moteka [JOK
KOOpJMHAT Ha TJIOCKOCTH https://m.edsoo.ru/7f41el6e
57 [Tpumeps! rpaduKoB, 3a1aHHBIX bubnuoreka [IOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
58 Urenue rpa(bI:IKOB peanbHBIX
3aBHUCHUMOCTEM
bubnnoreka [JOK
59 Honsrue pyrxim https://m.edSO(])_.[ ru/7f41ef06
60 I'paduk pynkumm
N . bubmuoreka [IOK
61 CBofictsa (ymicuuil https://m.edSO(])_.I ru/7f41f078
. bubmuorexa [IOK
62 Juneiinas GysKuis https://m.edsog ru/7f427282
. bubnuoteka [JOK
63 Juneiinas GysKums https://m.edso;.I ru/7f427412
. bubnmnorexa [JOK
64 Juneiinas GyrKums https://m.edSO(])_.[ ru/7f427412
65 ITocTpoenue rpaduka TUHEHHOM bubmuorexa [IOK

GbyHKIIH

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



https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ef06
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https://m.edsoo.ru/7f427282
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[Toctpoenue rpaduka TUHEHHON

06 byHKIHH
67 [TocTpoenue rpaduka THHEHHOMI
byHKIIUN
68 [TocTpoenue rpaduka TuHEHHON
byHKIHH
KonrponsHas pabora o Teme
69 "KoopauHatsl 1 rpaduky. bubmmorexa [IOK
https://m.edsoo.ru/7f41f50a
Oynkuun"
YpaBHeHHue, ITpaBuia
70 peoOpa3oBaHus ypaBHEHUS,
PAaBHOCUJIBHOCTh YPaBHEHH
JIuneliHoe ypaBHEHHE ¢ OAHOU
71 IIEPEMEHHOM, pEIEHNE JTMHENHBIX
YpaBHEHUU
JInHenHoe ypaBHEHHE C OJJHOU
72 nepeMeHHo}I;II,) pelieHne nHﬂHeI‘/'IHHX bubmmorexa LIOK
N https://m.edsoo0.ru/7f420482
ypaBHEHUN
73 Pemenue 3agaq ¢ momompio bu6mmoteka IIOK
ypaBHEHUH https://m.edsoo.ru/7f42064e
74 Pemenue 3a1a4 ¢ TOMOIIBIO bu6nmorexa LIOK
YpaBHEHUI https://m.edso00.ru/7f420806
75 Pemmenne 3aga4 ¢ TOMOIIBIO bubnunorexa LIOK
yYpaBHEHUI https://m.edso00.ru/7f4209a0
76 Pemrenue 3amad ¢ moMompio but6mmorexa [IOK
ypaBHEHUH https://m.edsoo.ru/7f420e6e
77 Pemrenne 3amay ¢ mOMOIIBIO bubnunorexa LIOK

YpaBHEHU

https://m.edsoo.ru/7f420e6e



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f420e6e

78 JIlunelinoe ypaBHEHHE C IByMs bubmmoreka [JOK
MePEMEHHBIMH U €T0 TpaduK https://m.edso0.ru/7f427c32
79 JInHenHoe ypaBHEHHE C IByMS bubnmnoreka HOK
MEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427e8a
80 CucreMa IBYX JIMHEHHBIX bubnunoreka LIOK
YpPaBHEHUH € IBYMsI IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
81 Cucrema 1ByX JTUHEHHBIX
ypaBHEHUH C IByMS IEpeMEHHBIMU
82 Cucrema 1ByX JUHEHHBIX
YpaBHCHHI C ABYMS IEPEMECHHBIMU
83 Pemenwue cucrem ypaBHEeHUH bubmorexa HOK
https://m.edsoo.ru/7f4284de
84 Pemenwue cucrem ypaBHEeHUH bubmorexa HOK
https://m.edsoo.ru/7f42865a
85 Pemenwue cucrem ypaBHEHUH bubmorexa HOK
https://m.edsoo.ru/7f4287d6
86 Pemenwue cucrem ypaBHEHUH bubmorexa [OK
https://m.edsoo.ru/7f4287d6
87 Pemenue cucrem ypaBHEHHIA
88 Pemenue cucrem ypaBHEHUN
89 KonTponbhas padbota no teme bubnmnoreka HOK
"JIuneliHble ypaBHEHHS" https://m.edsoo.ru/7f421044
90 I'padux pynknmm y =[x|
91 I'paduk pynkumm y =[x|
but6mmorexa [IOK
92 Yucno
MCTOBHIE IPOMEXyTRI https://m.edsoo.ru/7f41dff2
93 YucaoBbie TPOMEKYTKH



https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41dff2

94

Paccrosinne Mexay 1ByMsl TOUKaMU
KOOPJMHATHOM MPSIMOi

95

96

97

PaccrosiHue Mexy 1ByMsl TOUKaMU
KOOPJAMHATHOU IIPSIMOM

Hroroas koHTpoOabHas paboTa /
Bcepoccuiickas npoBepoyHas
paborta

IToBTOpEHNE OCHOBHBIX IMMOHATHH H
METOIOB Kypca 7 Kiacca,
0000111eHNE 3HAHUNA

bu6nmmoreka [IOK
https://m.edsoo.ru/7f429c6c¢c

98

[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
METOJIOB Kypca 7 Kiacca,
000011eHNE 3HAHUNA

99

100

101

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca,
0000111eH1E 3HAHUHT

[ToBTOpEHUE OCHOBHBIX MOHITUN U
METOIOB Kypca 7 Kiacca,
000011eHHEe 3HAHUI

[ToBTOpEHUE OCHOBHBIX MOHITUN U
METOIOB Kypca 7 Kiacca,
000011IeHNEe 3HAHNHI

bubnuoreka [{OK
https://m.edsoo.ru/7f429f32

bubnmorexa LIOK
https://m.edsoo.ru/7f42a0e0

bubmmoreka IIOK
https://m.edsoo.ru/7f42a27a

102

[ToBTOpEHNE OCHOBHBIX MOHSATHN U
METOIOB Kypca 7 Kiacca,
000011eHNE 3HAHUN

but6mmorexa [IOK
https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME

102



https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
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8 KVIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypchl
IToBTOpeHue maTepuana 7 kiacca
[ToBTOpenue matepuana 7 kiuacca
bubnuoreka [{OK
A 1
3 Arebpaneckas Aok https://m.edso00.ru/7f430382
JonycTuMble 3HaUEHUS
4 MEPEMEHHBIX, BXOIAIINX B 1
anreOpanyecKre BEIPaKECHUS
JlonycTumble 3HaYEHUS
5 MEPEMEHHBIX, BXOSIINX B 1
anredpanvyeckue BhIpaKeHUs
5 OCHOBHOE CBOMCTBO 1 bu6mmoreka IIOK
anreOpanyeckoit 1podu https://m.eds00.ru/7f4308e6
bubmmoreka IIOK
7 7 1
Coxpamerne podeit https://m.edsoo.ru/7f430a8a
bubmmoreka IIOK
8 7 1
Coxpamerne podeit https://m.edsoo.ru/7f430f44
bubnunorexa LIOK
9 i 1
Coxpauerne npobeii https://m.edsoo.ru/7f430f44
CrnosxeHue, BBIYUTaHHE,
but6mmorexa [IOK
10 YMHOXEHHUE U JEJICHNE 1

anreOpanyeckux Apooeit

https://m.edsoo.ru/7f43128c



https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c

CrnoxeHue, BEIYUTAHUE,

11 MHOKCHHE U JCIICHUE Bubmorexa HOK
Y A . https://m.eds00.ru/7f4315¢0
anreOpanvecKux apooei
CrnoxeHue, BEIYUTAHUE,
12 MHOXKEHHEC U JICTICHUE Bubmuorexa HOK
M 5 https://m.edsoo.ru/74318c2
anreOpanyecKux Apooeit
CrokeHue, BEIYUTAHUE,
13 MHOKEHHE U JICTICHUE Bubmrorexa IOK
Y A . https://m.edsoo.ru/7f431a20
anreOpanyecKux Apooeit
CrokeHue, BEIYUTAHUE,
14 MHOYKEHHE U JIeJICHHE Bubmrorexa IOK
Y A . https://m.edsoo.ru/7f431a20
anreOpanvecKux apooei
CroxeHue, BEIYUTAHUE,
15 MHOYKEHHE U JIeJICHHE Bubmiorexa HOK
Y A . https://m.edsoo.ru/7f431a20
anreOpanyeckux Apooeit
[IpeobpazoBanue BhIpaKEHUH,
16 COZIEPKAIINX aJireOpandecKue Bubmoreka HOK
p p https://m.edso0.ru/7f43259c
npodu
IIpeoGpa3zoBaHye BEIpAKECHHUM,
17 cop e >1]za nX anreo znqecm/le Bubmiorexa OK
Acprratl P https://m.edsoo.ru/7f432736
Ipobu
[IpeoOpaszoBanue BEIpaKEHUH,
18 COACpIKAIIIMX aIreOpandecKue Bubmuorexa LIOK
AiepRatt P https://m.edsoo.ru/7f432736
Ipobu
19 KonTtponsHas pabota o teme bubmuoreka [JOK
"AnreOpanyeckas Jpoop" https://m.edsoo.ru/7f431d36
b K
20 KBanpaTHbIii KOpEeHb U3 UUCIIa momorexa 110

https://m.edsoo.ru/7f42d452



https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42d452

[onsaTue 06 upparoHaIEHOM

bubnunoreka LIOK

21
4yucIIe https://m.edsoo.ru/7f42eaaa
29 JlecsiTuunbie TPUOTMKCHUS
UPPAIMOHATILHBIX YHCET
93 Jecstuunblie mpuOIMKEHUS
UPPALMOHATIBHBIX YHCE
24 JelicTBUTENbHBIE YKCIIA
o5 CpaBHeHME ACHCTBUTEIBHBIX
quCell
26 Apudmerndeckuii KBaapaTHBIN
KOPEHb
27 VYpaBHeHue Bua X* = a
08 CaotlicTBa apupMeTUUECKUX bubnnorexa [JOK
KBaJIpaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
29 CgoiicTBa apu(pMETHIECKUX bubmuoreka [IOK
KBaJPaTHBIX KOPHEH https://m.edso0o.ru/7f42d862
[Tpeobpa3zoBanue YUCTOBBIX
30 BBIPAXCHHM, COJIePIKAITIX bubmorexa HOK
P > CONEPHAI https://m.edsoo.ru/7f42dd26
KBaJIpaTHBIC KOPHU
[TpeobpazoBaHue YUCTOBBIX
31 BBIPKEHUI, COAEpKALTUX bubmorexa HOK
P > conepaat https://m.edsoo.ru/7f42ded4
KBaJIpaTHBIC KOPHU
[IpeoOpazoBaHue YHCTOBBIX
32 BLII) a)KIZHI/Iﬁ coJiepKaInx bubmorexa [TOK
P > Conepaatt https://m.edso00.ru/7f42e0be
KBaJIpaTHBIE KOPHU
[IpeoOpazoBaHme YUCTOBBIX
. bubnuoteka [JOK
33 BBIPXKEHUM, COAEepKaLIUX

KBaApPAaTHBIC KOPHHU

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



https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262

bubnunorexa LIOK

34 (TETICHE, ¢ QETLIM MOKA3ATECM https://m.edsoo.ru/7f4354a4
CranjapTHas 3aluch 4ucia.
Pa3meprl 00bEKTOB OKPYKAIOILIETO
35 Mupa (OT AJIEMEHTAPHBIX YACTHII JI0 bubnmnoreka HOK
KOCMHYECKHX OOBEKTOR), https://m.edsoo.ru/7f436098
JUINTEIBHOCTh IIPOLIECCOB B
OKpYXaroIleM MUpe
36 CBoiicTBa CTENEHU C 1IEJIBIM bubmmoreka [JOK
MOKa3aTeseM https://m.edsoo.ru/7f435648
37 CBolicTBa CTEIICHH C IICIIBIM bubnuorexa [IOK
IIOKa3aTeneM https://m.eds00.ru/7f435648
38 CBolicTBa CTEIICHH C IICIIBIM bubmuoreka [{OK
II0Ka3aTesIeM https://m.eds00.ru/7f435648
39 CBolicTBa CTENIEHHU C LENIBIM bubmmnoreka HOK
I0Ka3areyiemMm https://m.edsoo.ru/7f43599a
KonTponbHnas pabora no remam
40 "KBanparusie kopHu. CreneHu. brbmmorexa LTOK
. https://m.eds00.ru/7f42ec80
KBanpatsslii Tpexuien"
bu6mmoteka IIOK
4 Keanpatiioe ypasreriie https://m.edsoo.ru/7f42eela
42 HenonHoe kBagpaTHOE ypaBHEHNE bubnmorera LHOK
https://m.edsoo.ru/7f42eela
43 HenonHoe kBagpaTHOE ypaBHEHNE bubmmorexa LHOK
https://m.edsoo.ru/7f42eela
44 ®dopMyna KOpHEW KBapaTHOTO bu6muoreka [JOK

ypaBHEHUS

https://m.edsoo.ru/7f42f5a4



https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f5a4

45 ®opmysa KOpHEH KBaIpaTHOTO Bu6muotexa [JOK
ypaBHEHUS https://m.edso00.ru/7f42f3f6
46 dopMmya KOpHEW KBapaTHOIO bubnuoreka [JOK
yYpaBHEHUS https://m.edsoo.ru/7f42f158
47 dopMya KOpHEH KBaIPaTHOTO bubmmoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f42f158
Bu6muotexa [JOK
48 Teopema Bitera https://m.edso:)_.[ ru/7f42fef0
bubnnorexa [JOK
49 Teopema Bitera https://m.edsocL).I ru/7f430076
bubnnorexa [JOK
>0 Teopema Bitera https://m.edsocL).I ru/7f430076
51 Pewienue ypaBHeHuUM, CBOASAIIMXCA bubnuoreka [IOK
K KBaJIpaTHbIM https://m.edsoo.ru/7f43c542
59 Pemenue ypaBHeHUH, CBOIAIINXCS bu6mmoteka IIOK
K KBaJpaTHbIM https://m.edsoo.ru/7f43c3d0
53 Pemienue ypaBHeHUM, CBOASIIMXCS bu6nmorexa LIOK
K KBaJpaTHbIM https://m.edsoo.ru/7f43c3d0
54 [Tpocreiinme npoGHO- bubmuoreka [IOK
paluoOHaIbHbIE YPABHEHUS https://m.edsoo.ru/7f4328¢6
55 [Ipocreitmme npoOHO- bubmmoteka IIOK
palyoHaIbHbIE YPABHEHHUA https://m.edsoo.ru/7f432b6e
56 Pemenne TekcTOBBIX 3amay C ) bubnunorexa LIOK
IIOMOIIBIO KBAJPATHBIX YPaBHEHUN https://m.edsoo.ru/7f42f75c
57 Penrenne TeKCTOBEIX 3a7a4d C bubnunorexa LIOK
MIOMOUIBIO KBAJPATHBIX YPaBHEHUH https://m.edsoo.ru/7f42{8f6
58 KBanpatHslit TpExuiieH
59 KBanpaThslii TpéxuneH



https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
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https://m.edsoo.ru/7f432b6e
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https://m.edsoo.ru/7f42f8f6

60

Paznoxenue kBapaTHOro
TpEXuiieHa Ha MHOXHUTEIN

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

61

62

63

Paznoxenue kBagpaTHOro
TpEXUJICHA HA MHOKUTEIIN

KonTponbhas pabota no teme
"KBanpatHble ypaBHEHUS.
KBagpaTHbiii Tpéxuiien"

JluneitHOE ypaBHEHHE C JBYMSI
MepPEeMEHHBIMH, ero rpaduk,
MIPUMEPHI PEIlIeHUs] ypaBHEHUH B
LEJBIX YUCIIax

bub6nmoreka [IOK
https://m.edsoo.ru/7f42fd38

bu6nmmoreka [IOK
https://m.edsoo.ru/7f4301f2

64

Pemenne cucreM IByX JIMHEWHBIX
YPaBHEHHUH C IBYMs IEPEMEHHBIMU

65

66

67

68

[Ipumepsl penieHus cucreM
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
IEPEMEHHBIMU

IIpuMmepsl peleHus: CUCTEM
HEJIMHENHBIX YPAaBHEHUH C IBYMs
IIEPEMEHHBIMU

['padmyeckas uHTEpHIpETAIUS
YpPaBHEHUS C IBYMsI IEPEMEHHBIMU
Y CHCTEM JIMHEHWHBIX YPABHEHHUM C
JBYMsI IEPEMEHHBIMU

I'paduueckas uaTEpIIpeTaIUS
YpaBHEHUS C IBYMsI IEPEMEHHBIMU
Y CUCTEM JIMHEHWHBIX YPAaBHEHHUM C
JBYMsI IEPEMEHHBIMU

bubmmoreka IIOK
https://m.edsoo0.ru/7f43d6d6

but6mmorexa [IOK
https://m.edsoo.ru/7f43d6d6



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f43d6d6
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Pemenne TEKCTOBBIX 3a/1a4 C

09 MOMOIIbIO CUCTEM YpaBHEHUU
70 Pemienne TeKCTOBBIX 3a11a4 C
MIOMOUIbIO CUCTEM YpaBHEHUN
71 YucnoBble HEPABEHCTBA U UX
CBOMCTBa
7 Yucnossle HEPABEHCTBA U UX
CBOIiCTBa
73 HepaBeHcTBO ¢ 01HOI TepeMeHHON
74 Jlunelinble HEpaBEHCTBA C OJJHOM bubmmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edso00.ru/7f42c692
75 JIvHeiiHbIe HEPaBEHCTBA C OAHOMN bubnnoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JIuHeitHbIe HEpaBEHCTBA C OJHOM
MIEPEMEHHOM U UX PEIICHHE
77 CucTembl TUHENHBIX HEPABEHCTB C bubmuoreka [IOK
OJIHOY IIEPEMEHHOM U UX PEILECHUE https://m.edsoo.ru/7f42ch88
78 CucTtembl TUHEHHBIX HEPABEHCTB C bubnmnorexa [JOK
OJHOI MEPEMEHHON 1 X PEILICHUE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TUHENHBIX HEPABEHCTB C
OJIHOY IIEPEMEHHOM U UX PEILECHUE
N3obpakenue pereHus
80 JIMHENHOI0 HEPABEHCTBA U UX bubmorexa [TOK
. . https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHMCIOBOW MPSIMON
N3o06paxeHnue pemeHus
81 JMHEWHOTO HEPAaBEHCTBA U MX bubmorexa I[JOK

CHCTEM Ha YUCJIOBOM NPSAMOU

https://m.edsoo.ru/7f42c9e4



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
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KonTtponbHas pabora o Temam

82 "HepaBenctBa. CucreMbl
ypaBHEHUI"
Bu6muotexa [JOK
83 Howsrie yricuin https://m.edSO(I)_.[ ru/7433¢12
84 OO6uacTh ornpeieNIeHus 1 bubmmoreka [JOK
MHOXECTBO 3HaUCHHUH (DyHKIHH https://m.edsoo.ru/7f433d84
85 CniocoObI 3a1anus QyHKIUN
86 ['paduk pynkunu
87 CpoiicTBa (yHKINH, HX
oroOpakeHue Ha rpaduke
88 UreHue u mocTpoeHue rpaguKoB
byHKIMi
89 [Tpumeps! rpadukoB GpyHKIHH,
OTpaXkaroIINUX peajbHbIe MPOIECCHI
o | e
3ABHCHMOCTH, X TpadHK https://m.edsoo.ru/7f434bbc
91 ['nnep6ona
bubmmnoreka HOK
92 Finepbona https://m.edSO(])_.I ru/7f4343e2
%3 Tpaduic pynicuin y =x* ]r?tltdfsﬂ/ljr?ee;(;? 85%434572
Oyarmuun Yy =X2, y = X3,y =YX,y =
94 |x|};]rp1:(pwi/ec1<o:;)eme;{i;e ’ bubnmorera LHOK
N . https://m.edso0.ru/7f434d38
YpaBHEHUU U CHCTEM ypaBHEHUH
95 IToBTOpEHNE OCHOBHBIX MOHATHI U bu6muoreka [IOK

METOJI0B KypcOB 7 U 8 KJIacCOB,

https://m.edsoo.ru/7f4371aa



https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
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00o0mienue 3HaHUH /
Bcepoccuiickas mpoBepoyHas
pabora

Wrorosast koHTpOJIBbHAS paboTa /

96 Bcepoccuiickas nposepoyHas 1 Bubmuorexa HOK
P POBCp https://m.eds00.ru/7434eb4
pabora
IToBTOpEHKHE OCHOBHBIX MOHATUN U
97 METOJIOB KypCOB 7 U 8 KIIaCCOB, 1
000011IeH1E 3HAHNI
[ToBTOpEHHE OCHOBHBIX IMOHATHI U
98 METOH0B KyPCOB 7 U 8 KJIACCOB 1 Bubmrorexa IOK
A P . ’ https://m.edso0.ru/7f43736¢
000011IeHrEe 3HAHUI
[ToBTOpEHHE OCHOBHBIX IMOHATHI U
99 METOH0B KyPCOB 7 U 8 KJIACCOB 1 Bubmiorexa HOK
FOB KYP . ’ https://m.eds00.ru/7f437510
00001IeHrEe 3HAHNI
[ToBTOpEHHE OCHOBHBIX MOHATHIA U
100 METOJIOB KYPCOB 7 M 8 KJIacCOB 1 bubmiorexa LIOK
P . ’ https://m.edso00.ru/7f4376b4
000011IeHre 3HAHNI
[ToBTOpEHHE OCHOBHBIX MOHATHIA U
101 METOI0B KypCcOB 7 U 8 KJIACCOB 1 Bubmiorexa OK
JIOB KYP . ’ https://m.eds00.ru/7f436b88
000011IeHrEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHIA U
102 METOJIOB KYPCOB 7 M 8 KJIaCCOB 1 Bubmuorexa LIOK
JIOB KYP . ’ https://m.edso0.ru/7f437858
000011IeH1Ee 3HAHWI
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



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

9 KJIACC

Ne
n/n

Tema ypoka

PaunonaneHble uncna,
HMppaLMOHAJIbHBIC YMCIIa, KOHEYHbIE
1 OECKOHEUHBIC JICCATUYHBIC ApOoOU

MHOX€eCTBO HeﬁCTBHTeHBHbIX

YHUCCII, HeﬁCTBHTCHBHLIC qucia KakK
OECKOHEUHbIE JACCATHUYHBIC ,Z[pO6I/I

KoaunuecTBO 4acoB

Bcero

KonTpoJbHbIE
padoTshI

IpakTuyeckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

BzanmMHO ogHO3HAYHOE
COOTBETCTBUE MEKY MHOXKECTBOM
JIECTBUTEIIBHBIX YHCE U
MHOKECTBOM TOYEK KOOPAMHATHOU
psAMON

CpaBHeHHE TEUCTBUTEIBHBIX YHCEIL,
apupMeTHIECKHUe TEHCTBUSI C
JNEHUCTBUTENbHBIMU YU CIIAMU

[Tpubmmxénnoe 3HaUeHNE
BEJINYHNHBI, TOUHOCTH HpI/I6J'II/I)KCHI/I$[

OxpyrieHne uncen

Oxpyrnenune yucen

[Ipukuaka v oLieHKa pe3yJIbTaTOB
BBIYUCIIEHUHN

[Ipukuaka u olieHKa pe3yJbTaTOB
BBIYHUCIEHUIN




JInnelinoe ypaBHeHue. Pemienue

10 ABHECHMH, CBOJIAIIIUXCS K bubmorex [IOK
YPABHCHITH, RO https://m.eds00.ru/7f43bf66
JTUHEHHBIM
JInnelinoe ypaBHeHue. Pemienue

11 YPaBHEHUN, CBOJSAIIMXCS K
JIMTHEUHBIM
KBanparHoe ypaBHenue. Peienue

12 ABHEHH, CBOJIAIIIUXCS K bubmmorexa [JOK
P > (RO https://m.edsoo.ru/7f43c542
KBaJIPaTHBIM
KBanpatHoe ypaBHenue. Pemienue

13 ABHCHMH, CBOJIAIIIUXCS K bubmorexa HOK
P > CROAII https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM

14 bukBanpaTHbie ypaBHEHUS bubmorexa HOK

' P https://m.edsoo.ru/7f43c3d0

15 bukBanpaTHbie ypaBHEHUS bubmmorexa [JOK

P P https://m.edsoo.ru/7f43c3d0
IIpuMepsl perieHns ypaBHEHUM

16 TPETbEU U YETBEPTOU CTENEHEN
pa3oKEeHNUEM Ha MHOKHTEITH
IIpuMepsl perieHus ypaBHEHUN

17 TPETbEU U YETBEPTOU CTENEHEN
pa3noKEeHNUEM Ha MHOKUTEIH

18 Pemenne npoOGHO-paliioHaNbHBIX bubmuoreka [JOK
YpaBHEHUI https://m.edso0.ru/7f43c9b6
Pemenne npoOHO-paliioHaNbHBIX bubmuoreka [IOK

19 .

YpaBHEHUU https://m.edso00.ru/7f43c9b6

20 Pemmennie TekCTOBBIX 33724

aHFC6paI/I‘{eCKI/IM METOJOM



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

21

Pemenue TeKCTOBBIX 3a/1a4
anredpandecKuM METOI0M

22

23

Pemrenuie TekCTOBBIX 3a7a4
anredpanvyeckuM METo10M

KonTponbhas pabora no teme
"YpaBHeHHUs C OJIHOM nepeMeHHOM'

24

YpaBHEHHE C ABYMS [TEPEMEHHBIMU
U ero rpaduk

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

25

26

27

YpaBHeHHE ¢ IBYMsI TIEPEeMEHHBIMHU
u ero rpapuk

Cucrema IByX JIMHEMHBIX
YpaBHEHUH C ABYMsI IEPEMEHHBIMU
U €€ perieHne

Cucrema 1ByX JTUHEHHBIX
YpaBHEHUH C IByMs IEPEMEHHBIMU
U €€ pelieHue

bubmuoreka [{OK
https://m.edsoo.ru/7f43d0b4

28

Cucrema IByX JIMHEHHBIX
YpaBHECHHH C ABYMS IEPEMECHHBIMU
U €€ peneHne

29

30

31

Cucrema IByX JIMHEHHBIX
YpaBHEHHH C ABYMS ITIEPECMCHHBIMU
U €€ peneHne

Pemenue cucrem AByX ypaBHEHUM,
OJIHO U3 KOTOPBIX JIMHEMHOE, a
JIPyroe — BTOPOU CTETNIEHU
Pemenue cucrem AByX ypaBHEHHI,
OJIHO U3 KOTOPBIX JIMHEMHOE, a
JIpyroe — BTOPOU CTENIEHU

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

but6mmoreka [IOK
https://m.edsoo.ru/7f43d55a



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

Pemenne cucreM 1ByX ypaBHEHH,

32 OJIHO U3 KOTOPBIX JIMHEHHOE, a
Jpyroe — BTOPO CTENEHU
Pemenue cucrem IByX ypaBHEHHIH,
33 OJTHO M3 KOTOPBIX JTMHEHHOE, a
IPYroe — BTOPOH CTEIIEHU
I'pacduueckas uHTEpIIpeTaLins
34 CUCTEMBI ypaBHEHUH C TBYMS
MIePEeMECHHBIMU
35 Pemennie TeKCTOBBIX 33724
anredpanvdeckuM crnocooom
36 Pemenue TekcToOBBIX 3a/1a4
anredpanvdeckuM crnocooom
37 KonTponbhas padota no teme
"CucreMbl ypaBHEHH"
38 UucnoBblie HEPABEHCTBA U UX
CBOMCTBA
39 UucnoBble HEPABEHCTBA U UX bubnmnoreka HOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 Jlunelinbie HEpaBEHCTBA C OJTHOM bubnnorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JInHeliHbIE HEPABEHCTBA C OTHOU bu6muoreka [JOK
[IEPEMEHHON U UX pELICHUE https://m.edsoo.ru/7f43af08
42 JIuHetHbIe HEpaBEHCTBA C OJJHOU bubnuoteka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CucreMbl TMHEHHBIX HEPABEHCTB C

OJIHOV MEPEMEHHON U X PEUIECHUE



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

CucreMbl TMHEMHBIX HEPABEHCTB C

44 OJIHOM MEPEMEHHON U UX PEUICHUE
45 CucTeMbl TUHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEILICHUE
46 KBagparHbsle HepaBEeHCTBA U UX bubmmoreka [JOK
peuieHue https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBeHCTBA U X Bu6muotexa [JOK
pelieHue https://m.edsoo.ru/7f43b21e
48 KBagparHsle HepaBeHCTBA U UX bubnuoreka [IOK
pelieHue https://m.edso0.ru/7f43b5a2
49 KBagpaTHble HepaBeHCTBA U UX
peleHue
50 KBagpaTHbie HEpaBeHCTBA M X
pereHue
I'paduueckas naTEpIpEeTALISL
o1 ng'j;eHCTB U CHCTSMI;ep;IBeHCTB C bubmmorexa LIOK
https://m.eds00.ru/7f43b098
JBYMSI TIEPEMEHHBIMU
I'paduueckas MHTEpIIpeTALUS
52 HEPaBEHCTB U CHCTEM HEPaBEHCTB C
JBYMSI TIEPEMEHHBIMU
53 KonrtponbHas pabora no Teme
"HepaBencrsa"
54 KBanpartuunas ¢pyHkius, e€ rpaduk bubmuoreka [IOK
U CBOMCTBA https://m.eds00.ru/7f4396¢6
55 KBagpatuunas ¢pynkuus, e€ rpadgux bubmuoreka [IOK
U CBOMCTBA https://m.eds00.ru/7f439842
56 KBagpatuunas GyHkuus, e€ rpadgux bu6muoreka [IOK

U CBOWCTBa

https://m.edsoo.ru/7f4399b4



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4

57

[Tapaboia, KOOPAMHATHI BEPITHHBI
napaboJibl, 0Cb CAMMETPHUH
napadoJIbI

bubnunoreka LIOK
https://m.edsoo.ru/7f439eb4

58

[Tapaboia, KOOPAMHATHI BEPITHHBI
napaboIIbl, 0Cb CHMMETPHUH
napaboJTb

bubnunoreka LIOK
https://m.edsoo.ru/7f43a03a

59

60

61

[Tapaboiia, KOOPANHATHI BEPLINHBI
napaboIIbl, 0Ch CHMMETPHUH
napaboJTbl

[Tapabo:a, KOOpIMHATHI BEPIIUHBI
napaboIIbl, 0Cb CHMMETPHUH
napadoJIbI

[TapaGona, KOOpAMHATHI BEPIIHHEI
napaboiibl, 0Cb CHMMETPUH
napaboIIbl

bubnuoreka [{OK
https://m.edsoo.ru/7f43alac

bubnuoreka [{OK
https://m.edsoo.ru/7f43a31e

bubnunoreka LIOK
https://m.edsoo.ru/7f43a526

62

[Tapa6omna, KOOpIMHATHI BEPIIUHBI
napaloJibl, OCb CHMMETPUU
napaboIIbl

63

64

I'paduku pynkuumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
I'padpuxu Gynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vXx, y=[X|

65

I'paduku pynkuumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|

66

67

I'paduku pynkuumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
I'padpuxu Gynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|



https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

I'padpuxu Gynkmmit: y = kx, y =kx +

08 b, y=k/x, y=x3, y=vx, y=[X|

69 KonrponsHas pabora o teme bubnuoreka [JOK
"OyHkuun" https://m.edsoo.ru/7f43ab84

70 [lonsTHe yncaoBoOM bubnunoreka LIOK
OCJIEN0BATEILHOCTH https://m.edsoo.ru/7f43e6c6
3aiaHue 1oCIe10BaTEIbHOCTH

71 peKyppeHTHOM (hopMyIIoit U bubsmorexa [IOK

. https://m.edsoo.ru/7f43ebda

dbopMy1oii N-ro uiaeHa

79 Apudmernueckas u bubnuoreka [IOK
reoMeTpuyecKast Iporpeccuun https://m.edsoo.ru/7f43ed7e

73 Apudmernueckas u bubnnorexa [JOK
reoMeTpuyecKast mporpeccuu https://m.edsoo.ru/7f43f3b4
@opMyibl N-TO YIeHa

74 apu(pMeTHIECKON 1 bubnmnoreka HOK
F€OMETPUYECKON ITPOrPECCUi, https://m.edsoo.ru/7f43f58a
CYMMBI TEPBBIX N YICHOB
@opMyIbl N-TO YIeHa

75 apupMeTHYECKON U bubmuorexa [IOK
reOMETPUYECKOUN IIPOrPECCUN, https://m.edsoo.ru/7f43ef2c
CYMMBI TEPBBIX N YICHOB
@opMyIbl N-TO YIeHa

76 apupMeTHIECKON U bubnuoteka [JOK
F€OMETPUUYECKON ITPOrPECCUi, https://m.eds00.ru/7f43f0c6
CYMMBI TEPBBIX N YICHOB

77 ®opmyIbl N-To wieHa bubmuorexa [IOK

apupMeTHIECKON U

https://m.edsoo.ru/7f43f72e



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e

r€OMETPUYECKON ITPOrPECCU,
CYMMBI IIEPBBIX N YICHOB

78

@opMyIibl N-T0 YIeHa
apudmeTnuecKoit u
r€OMETPUYECKON ITPOrPECCUN,
CYMMBI IIEPBBIX N YWICHOB

bu6nmoreka [IOK
https://m.edsoo.ru/7f43f8a0

79

N3o0pakeHune 4eHOB
apumMeTHIecKoi u
r€OMETPUYECKON ITPOrPECCUI
TOYKaMHU Ha KOOPJUHATHOMN
IJIOCKOCTH

80

N306paxkeHne 4ieHoB
apuMeTHIecKoi u
r€OMETPUYECKON ITPOrPECCUI
TOYKaMHU Ha KOOPJIMHATHOM
TTOCKOCTH

81

82

83

JInHeNHBIN 1 SKCIIOHEHIIUAIbHBIN
poct

CrnoxxHbIe IMPOLCHTHI

Cno’xHbIe MPOLIEHTHI

bu6nmorexa LIOK
https://m.edsoo.ru/7f43fe0e

bubnmorexa LIOK
https://m.edsoo.ru/7f4401a6

84

85

KonTponbHas pabota mo Teme
"JucII0BRIE ITOCIIEN0BATEILHOCTH "

[ToBTOpeHue, 06001IEeHNE 1
crcTeMaTH3allus 3HaHUH. 3aIuCh,
CpaBHEHHE, JICHCTBUS C
JCHCTBUTEIILHBIMU YHCIIAMH,
quCiIoBas npsamas

bubnunorexa LIOK
https://m.edsoo.ru/7f4404f8



https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

86

[ToBTOpeHue, 06001IeHNE 1
CHCTeMaTH3allns 3HAHU.
[TpotieHTbI, OTHOIICHUS, TPOIOPIHH

87

[ToBTOpeHUE, 0600IICHNE 1
cucTeMaTu3anus 3HaHHM.

Oxpyrienue, npudIMKEeHUE, OLIEHKA

88

89

90

91

92

93

[ToBTOpEeHME, 0000IIEHNE U
cucTeMaTHu3anus 3HaHuH. Pemenne
TEKCTOBBIX 33]1a4 apUPMETHICCKIM
CII0CO00M

IToBTOpEeHME, 0000IIEHNE 1
cucTeMaTu3als 3HaHui. Pemenne
TEKCTOBBIX 33]1a4 apUPMETHICCKIM
CII0cO00M

[ToBTOpEeHue, 06001IeHNE 1
cUCTeMaTHu3aIus 3HaHuM. Pelrenue
TEKCTOBBIX 33]1a4 apU(PMETHIESCKUM
crmocobom

[ToBTOpEeHue, 06001IeHNE 1
cUCTEMaTH3aIlHs 3HAHUM.
[IpeoOpa3oBanue anredpanveckux
BI)Ipa)KCHI/II\/'I, A0IMYCTUMBIC 3HAYCHHA

[ToBTOpeHue, 06001IeHNE 1
CHCTEMaTH3aIlNs 3HAHUM.
[TpeoOpa3oBanue anredpanvecKux
BBIPQKEHUH, TOMYyCTUMBIC 3HAUCHUS

[ToBTOpenue, 0600mEeHNE U
CUCTEeMAaTH3aIHsI 3HAHHA.

bubmuoreka [{OK
https://m.edsoo.ru/7f443b12

bubmuoreka [IOK
https://m.edsoo.ru/7f443cd4

bu6nmorexa LIOK
https://m.edsoo.ru/7f443fea

bu6nmorexa LIOK
https://m.edsoo.ru/7f4441ca

but6mmorexa [IOK
https://m.edsoo.ru/7f444364

but6mmoreka [IOK
https://m.edsoo.ru/7f444612



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2

[IpeobpazoBanue anredpandecKux
BBIPKCHUH, IOMYCTUMbIC 3HAYCHUS

[ToBTOpeHUE, 0600IICHNE 1
cucTeMaTu3auus 3HaHHM.

bu6nmoreka [IOK

o4 [IpeoOpazoBanue anredpandeckux https://m.edso00.ru/7f444a94
BBIPQ)XEHUI, IOMyCTUMBIE 3HAUCHUS
[ToBTOpEeHME, 0000IIEHNE U

95 cucremaTusanus 3Hanuil. OyHKuum: bubnnoreka [JOK
IIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX https://m.edsoo.ru/7f444c56
byHKIUH
IToBTOpEeHME, 0000IIEHNE 1

96 cucTeMaTtu3anus 3HaHui. OyHKIHUH: bubnnoreka [JOK
IIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX https://m.edsoo.ru/7f444f44
byHKIUH
[ToBTOpEeHue, 06001IeHNE 1

97 cucTeMaTtu3anus 3HaHui. OyHKIUH: bubnnorexa [JOK
IIOCTPOEHHUE, CBOMCTBA U3YUYEHHBIX https://m.edsoo.ru/7f44516a
byHKIMIA
[ToBTOpEeHue, 06001IeHNE 1

08 cucTeMaTtu3anus 3HaHui. OyHKIUH: bubnnorexa [JOK
IIOCTPOEHHUE, CBOMCTBA U3YyUYEHHBIX https://m.edsoo.ru/7f4452e6
byHKIMIA
[ToBTOpeHue, 06001IeHNE 1

99 CUCTEMAaTU3ALMs 3HAHUMN. bubmuoreka [JOK
I'paduueckoe penieHne ypaBHeHUN https://m.edso0o.ru/7f445516
U UX CHUCTEM

100 [ToBTOpenue, 0600mEeHNE U

CHCTeMaTHu3alus 3HaHUH.



https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

I'padmueckoe pemenue ypaBHEHUI
U HX CUCTEM

101 Hrorosas KoHTpoOJIbHAsE paboTa 1
102 O606H}€HI/I€ A CUCTEMATU3ALU 1
3HAHUN
OBULIEE KOJIMYECTBO YACOB I1O 102

[TPOTPAMME




IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
NpOBePsIEMOro .
o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTI'O 00111ero 00pa3oBaHus
pe3yJabTara
1 Yucna u BBIYUCIECHUS
11 BeimonHsATe, coueTas  yCTHBIE WM NUCBMEHHBIE  NPHUEMBI,
' apudMeTHuecKue IeicTBUA ¢ pallMOHAILHBIMU YUCIIaMHU
HaxonuTe  3HAa4YeHMs  YUCIIOBBIX  BBIPQKEHUH,  IPUMEHSATH
1.2 pa3sHooOpa3HbIe CIIOCOOBI U MTPUEMBI BBIYHUCIICHUS 3HAYCHUN JPOOHBIX
BBIp)XEHUI, cofiepxKalux OObIKHOBEHHbBIE U JECITUYHbIE IpoOU
[Tepexogute oOT oxHOM QopMbl 3amucu 4yMcen K Apyrou
13 (mpeoOpa3oBBIBaTh  JECATUYHYIO  JOpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYI0 B JIE€CATUYHYIO, B YAacCTHOCTH, B OECKOHEUHYIO
JECATUYHYIO POOb)
14 CpaBHMBAaTh U YHOPSIOUYMBATh pallMOHAIbHbIE YUCIIa
1.5 OxpyriaTh uucna
BBINONHATE MPUKHUIKY U OLIEHKY pe3yJbTaTa BBHIYMCIECHUH, OLEHKY
1.6 3HAQYEHWM YHUCJIOBBIX BBIPDAXKCHUM. DBBINOIHATE JAEUCTBUSA  CO
CTETIEHSIMU C HaTypaJIbHbIMH MTOKa3aTeIIMU
17 [TpuMeHATh TpPU3HAKM AECTUMOCTH, PAa3JIOKEHHE Ha MHOXHUTEIH
' HATYpaJIbHBIX YHCENT
Pemrate  mpakTHKO-OPHEHTHUPOBAHHBIE 33Ja4yH, CBS3aHHBIE C
OTHOIIEHHEM  BEJIWYHMH,  NPONOPLUOHATIBHOCTBIO  BEJIHYMH,
1.8 NPOICHTaMH, WHTEPIPETHPOBATh PE3YJAbTATHl PEIICHHs 3aaad C
y4€TOM OrpaHHUYEHHH, CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMBIX
00BEKTOB
2 AnrebpanuecKue BbIpaXKEHUS
. Hcnonb3oBare anreOpanyeckyl0 TEPMUHOJOTHIO M CHMBOJIHKY,
' IPUMEHATH €€ B IIPOLIECCEe OCBOCHMsI yUeOHOro MaTepuana
25 HaxonnuTe 3HadeHuss OYKBEHHBIX BBIPQXKEHUH MpU 3aJaHHBIX
' 3HAYEHUSX MEPEMEHHBIX




BrimonaaTs Hp606paBOBaHI/IH OECJI0Iro BBIPAXKCHHWA B MHOI'OYICH

23 MPUBEJICHUEM TI0IOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
BEINOTHATE YMHOKEHHE OJJTHOYICHA HA MHOTOWIECH M MHOTOWIEHA Ha
2.4 MHOTOYJICH, NMPUMEHATHh (POPMYINIBI KBajpaTa CyMMBbI W KBajpara
pasHOCTH
OCyIIeCTBISATh Pa3NOKEHWE MHOTOYICHOB HAa MHOXHUTEIH C
2.5 MTOMOIIIbIO BEIHECEHUS 3a CKOOKH OOIIEr0 MHOXHUTENS, TPYIITUPOBKH
ClIaraeMbIX, MPUMEHEHUS POPMYIT COKPAIIEHHOTO YMHOKCHHUS
26 [TpumeHsTh peoOpa3oBaHUSI MHOTOYJICHOB JIJISl PEIICHUS Pa3TMIHbIX
' 3a/1ay U3 MaTeMaTHKH, CMEKHBIX MIPEJAMETOB, U3 PeaIbHON MPAKTUKH
x Hcnonp30BaTh CBOMCTBA CTEMEHEH ¢ HATYpaJbHBIMU MOKA3aTEISIMU
' JUTS1 Ipe00pa3oBaHus BBIPAKCHHUI
3 YpaBHEHUS U HEPaBEHCTBA
Pemarp nuHeliHbIE ypaBHEHHUS C OIHOW MEpEMEHHOW, MpUMEHssS
3.1 MpaBmJIa TIEPEX0/Ia OT UCXOJHOTO YPABHEHHUS K PABHOCHILHOMY €MY.
[TpoBepsTh, SIBISIETCS JIM YUCIIO KOPHEM ypaBHEHUS
3.2 [Tpumensitb rpaduueckue METOABI TPH PEHICHUH JTHHEWHBIX
' YpaBHEHUH U UX CUCTEM
33 [ToxOupare mpuMepbl TAp YHCEN, SBISIFONIMXCS PEIICHUEM
' JUHEHHOTO ypaBHEHUS C IBYMS IIepEeMEHHBIMU
CTpouTh B KOOPAMHATHOM MIOCKOCTH rpaduK TMHEHHOTO ypaBHEHUS
3.4 C ABYMS ITEPEMEHHBIMU; TTOJIB3YSCh TPa(GUKOM, IPUBOUTEH TPHMEPHI
pellleHus ypaBHEHUs
35 Pemate cucteMpl JByX JIMHEWHBIX YpPaBHEHHH C  JABYMs
' MIEPEeMEHHBIMH, B TOM YHUCIIE TpaduIecKu
CocTaBisTh U peniaTh TMHEHHOE YPaBHEHHUE WIIH CUCTEMY JIMHEHHBIX
3.6 YPaBHEHHIA MO YCIIOBHIO 3a/1a4H, HHTEPIPETHPOBATH B COOTBETCTBUU
C KOHTEKCTOM 33J[a4M MOJIYYeHHBIH pe3ynbTaT
4 Koopaunate! u rpaduku. OyHKIINN
N300pakaTh Ha KOOPIMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOLIHE
4.1 3aJIaHHBIM KOOpJMHATaM, Jy4d, OTPE3KH, WHTEPBAJIbI, 3aIUCHIBAThH
YHCIIOBBIC TPOMEKYTKH Ha AITeOpanIecKoM SI3bIKE
42 OTtMmedaTh B KOOPAMHATHOW TUIOCKOCTH TOYKM TIO 3aJaHHBIM

KOOpJAMHATAM




43 Crpouts rpaduku JIuHEeHHBIX QyHKIMNA. CTpouTh rpaduk GpyHKINUN Y
| =[]
OnwuceIBaTh ¢ MOMOIIBIO (DYHKIIMI W3BECTHBIC 3aBUCHMOCTH MEXKILY
4.4 BEJIMYMHAMU: CKOPOCTb, BpEMS, PACCTOSIHHE, LIEHY, KOJHUYECTBO,
CTOMMOCTb, IPOU3BOAUTEIILHOCTD, BpeMs, 00bEM paboThI
4.5 HaxonuTh 3HaueHne (GyHKIIMK IO 3HAYEHUIO €€ apryMeHTa
[Tonumate rpaduyeckuii cnoco® TPEACTABICHUS W aHAIHM3a
4.6 uH(popMaIuy, HW3BJICKaThb M HHTEPIPETUPOBATH WH(OOpPMAIUIO W3
rpaMKOB peabHBIX MPOIECCOB M 3aBUCUMOCTEH
8 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yIbTATHI OCBOEHHS OCHOBHOI
NpOBePsIEMOr0 .
0o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTI'O 00111ero 00pa3oBaHus
pe3yJbTara
1 Yucna u BBIYUCIECHUS
Hcnonp30BaTh  HavaJbHBIE  NPEACTABICHHS O  MHOXECTBE
11 JEMCTBUTENBHBIX YUCEN JUIsl CPABHEHUS, OKPYTJICHHSI U BBIYMCIICHUH,
' n300pakaTh JEHCTBUTENBHBIE YHUCIIA TOYKAMH HAa KOOPIWHATHOM
IpsAMOit
[TpuMeHsATH TOHATHE apUPMETHYECKOrO KBaJpaTHOTO KOpPHS,
12 HAXOJUTh KBAJpAaTHbIE KOPHH, HCIOJB3YS TPH HEOOXOTUMOCTH
' KaJIbKYJIATOD, BBITOJIHATh npeoOpa3oBaHus BBIpOKEHUH,
CoJIep KaIX KBaJpaTHbIE KOPHH, UCTIONB3Ys CBOMCTBA KOPHEH
13 Hcnonp30BaTe 3amucd OOJNBIIMX M MAJBIX YHCEN C ITOMOIIBIO
' JeCATUYHBIX ApoOeil u crenenei yncna 10
2 AnrebpanuecKue BbIPAXKEHUS
[TpuMeHATh MOHATHE CTENEHHM C IIEeJbIM IOKa3aTeseM, BBIIOIHSITH
2.1 npeoOpa3oBaHus BBIPAKEHUH, COAEPKAIIUX CTEHNEHU C LEIbIM
rokasaresuem
BBINONMHATE  TOXKAECTBEHHbIE MpeoOpa3oBaHUs  palOHAIBHBIX
2.2 BBIPQKEHUI HA OCHOBE IPaBWJI JACHUCTBUM HaJ MHOTOWICHAMU H
anreOpanvdecKuMHu IpoOsSIMH
2.3 PacknaapiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOKUTENN




2.4

3.1

3.2

[TpumensTh peoOpa3oBaHUs BHIPAKEHUN ISl PEHICHUs Pa3IMYHbIX

3a/1a4 U3 MaTEeMaTUKH, CMEXHBIX IIPEMETOB, U3 PEAIbHON IIPAKTUKHU
YpaBHEHMS U HEPABEHCTBA

Pemate JMHEVHBIC, KBaJpaTHBIE YpPAaBHEHUS M palUOHAJIbHBIC
YPaBHEHHs, CBOJALIMECS K HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMs

MNEPpCMCHHBIMU

IIpoBoauTH DpPOCTEHIINE MCCIECIOBAHUS YPAaBHEHUU M CUCTEM
YpaBHEHMH, B TOM UHCIE€ C NPUMEHEHHEM TIpadUUEeCKUX
IpeJicTaBlIeHUN (yCTaHaBJIUBATh, UMEET JIU YPAaBHEHHE WM CHCTEMA

ypaBHeHI/Iﬁ peumcHusAd, €CJIiu UMCECT, TO CKOJIbKO, U npoqee)

3.3

[lepexonuTs OT ciOBeCHOW (GOPMYIHMpPOBKM 3amaun K €&
anreOpanyecKord MOJENU C MOMOIIBIO COCTABIICHHUS YPAaBHEHHS WIIH
CUCTEMBbl YpaBHEHHH, HHTEPIPETUPOBATH B COOTBETCTBUU C

KOHTCKCTOM 3aJa4H HOJ'Iy‘-I@HHLIﬁ pe3yiibTaTt

3.4

4.1

IIpuMeHATh CBOMCTBA YHUCIIOBBIX HEPAaBEHCTB MU CPaBHEHHS,
OLICHKH, peIIaTh JIMHEWHbIC HEPABEHCTBA C OJHOM NEPEMEHHOMN U UX
CHCTEMBI, 1aBaTh rpa)uuecKyr0 MILUTIOCTPALINIO MHOKECTBA peIlIeHHH
HEPaBEHCTBA, CUCTEMBI HEPABEHCTB

OyHKIIU

[TonnmaTrh M UCHONB30BaTh (PYHKUMOHAJIbHBIE TOHATUS M S3bIK
(TepMHHBI, CHMBOJIMYECKHE OOO3HAYEHHs1), ONpPENeNiATh 3HaueHHE
(GYHKIMM 110 3HAUEHUIO apryMEHTa, ONPEeNiaTh CBOMCTBA (QYHKIIUU

o e€ rpauky

4.2

9 KIIACC

CrpouTth rpaduKu 3JIEMEHTApHBIX QYHKIUHN BUIa: v = k/x
y=k/X, y =x2, y = X3, ¥ = |X|, OKCHIBaTh CBOMCTBA YHUCIIOBON (YHKIIUH
o e€ rpaduky

Kon
NpoBepPsIeMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

Yycna ¥ BEIYUCIIEHUS

11

CpaBHI/IBaTB U yInopsaao4uBaTb palMOHAJIbHBIC U UPPALMOHATIBHBIC

qHucia




1.2

1.3

14

BeimonusaTte apudmernueckue AeWCTBUS C palliOHATBHBIMH YUCIIAMHU,
couyeras yCTHbIE ¥ IIMCbMEHHBIE IIPUEMBI, BBIIIOJIHATH BBIYUCIICHUS C

HppaliOHAJIbHBIMHA YU CJIaMHU

HaXOI[I/ITB 3HAYCHHS CTEIICHEH C OEJIBIMH ITOKa3aTCIAMU U KOpHCfI,
BBIYUCIIATD 3HAYCHHN A YHCIIOBBIX BBIpa)KeHI/Iﬁ
OprI‘J]HTB HeﬁCTBHTeHBHBIG qucia, BBITIOJIHATH MPUKUIAKY

pe3yiabTara BBI‘IHCJ'IGHPIIZ, OLICHKY YHCIOBBIX BBIpa)KeHI/Iﬁ

YpaBHEHMS U HEPABEHCTBA

2.1

Pemate nMHENHBIE W KBAaJApAaTHBIE YPaBHEHHWs, YpaBHEHUS,

CBOJISILLIMECS K HUM, IPOCTEHIIINE JPOOHO-PALlMOHANIbHBIE YPaBHEHUS

2.2

Pemathb cucTeMbl ABYX JTMHEMHBIX YPAaBHEHUM C ABYMs [IEPEMEHHBIMU
Y CUCTEMBI IBYX YPAaBHEHMH, B KOTOPBIX OJTHO YPABHEHUE HE SIBIACTCS

JIMHEUHBIM

2.3

Pemate TekcTOBBIE 3aaUN AreOpanyecKuM CIIOCOOOM € TTOMOIIBIO
COCTABJICHUS] YPAaBHEHHsI WM CUCTEMBI JABYX YPAaBHEHUH C JABYMs

NEPpEMCHHBIMU

2.4

2.5

2.6

IIpoBOINTE NpOCTEHIINE MCCIEIOBAHUS YPAaBHEHUHM M CUCTEM
YpaBHEHHH, B TOM 4YHCI€ C NPUMEHEHHEM TIpapuiecKux
npe/cTaBiIeHui (Hampumep, yCTaHAaBIUBaTh, UMEET JIU YpaBHEHHE

NI CUCTEMa ypaBHeHI/Iﬁ peuieHud, €CJIi UMECT, TO CKOHBKO)

Pemiate  nuHeiiHBIE HCPAaBCHCTBA, KBAaApPATHBIC HCPABCHCTBA,
I/I306pa)KaTB PCHICHUC HCPABCHCTB Ha 1 (P (0):10) HpHMOﬁ, 3alliuCbIBATh

PEIICHUE C TOMOIIIBIO CHUMBOJIOB

Pemrate cucTeMbl JMHEHWHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB,
BKJIFOYAIOIINE KBaJPAaTHOE HEPABCHCTBO, H300paXkaTh peEIICHHE
CHUCTEMBbI HCPABCHCTB HA YUCIIOBOU HpHMOﬁ, 3aIMUCbIBaTh PCHICHUC C

IIOMOIIBIO CHMBOJIOB

2.7

Hcrnonb30BaTh HEpABEHCTBA IPU PEIICHUH PA3JIMYHBIX 3a/1a4

OyHKIMU

3.1

Pacno3znaBate  QyHKuMH ~ H3y4eHHBIX  BHAOB.  [lokasbIBaTh
CXEMaTUYECKU PACIOJOKEHHE Ha KOOPJAMHATHOM IIOCKOCTH

rpadpukoB ¢yukiui Buma: Y=kX, y=kx+b, y=k/x, y=ax’+bx+c, B




3aBHCUMOCTH OT 3HAa4eHUH KO0A3(P(PUIIMEHTOB, ONMUCHIBATH CBOWCTBA

GyHKIMHA

Iloka3piBaTh CXEMaTHYECKHU PACIIOJIOKCHHUEC Ha KOOpI[HH&THOfI

3.2 IJIOCKOCTH TpadukoB GyHKIMMA Buga Y = VX, Y = |X| U onuceIBaTh
cBoMcTBa (PyHKITUI
Crpouth M u300pakaTb CXEMaTHYECKH TpapuKH KBaIPaTHUHBIX
3.3 (GYHKIMA, ONMUCHIBATH CBOMCTBA KBAJAPATUYHBIX (DYHKIHH MO HX
rpadukam
Pacrnio3HaBaTh KBaJIpaTU4HYH (YHKIHIO 10 (OpMYIe, MPHUBOIUTH
3.4 IpUMephl KBAaJIPpaTUYHBIX (PYHKIHMHA U3 peanbHOW KU3HH, (UMKH,
reOMETPUN
4 Apudmerndeckas U reOMETpUIECKast IPOTPECCUn
i1 Pacrnio3HaBaTh apuMeETHUECKYI0 U TE€OMETPUYECKYIO IMPOTPECCHH
' IIPU Pa3HBIX CIOCO0aX 3aaHus
BBIONHATE BBIYHMCICHUS C UCTOJNB30BaHUEM (opMyn N-TO UiieHa
4.2 apuQMeTHUIECKON U TEOMETPUUECKON MPOTPECCHIA, CYMMBI IEPBBIX N
YJIEHOB
43 N300pakaTh ~ WIEHBI  TIOCJIEIOBAaTENILHOCTH  TOYKAMH  Ha
' KOOPJMHATHOM TIIOCKOCTU
Pemrate 3a1a4n, CBSI3aHHBIE C YHCIOBBIMU TIOCIIEIOBATEIBHOCTSMH, B
4.4 TOM 4YHCJIe 3aJauyd U3 peaTbHON KH3HU (C HCIONIb30BAaHHEM

KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHIA)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Hucna 1 BIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE M JECATHYHBIC, IEPEX0/] OT OJHON (OPMBI 3aMUCH
1.1 npoOeit k npyroi. IloHsATHE palMOHAIBHOIO 4YMCIA, 3alMCh, CPaBHEHUE,
YIOPAIOYMBAHUE PALIMOHAIBHBIX YHACEI
19 Apudmernueckue AecTBUS C pallMOHATIBHBIMY YnCiIaMu. Pemenue 3a1a4 u3
' peaJIbHOM MPAaKTUKK HA YacTH, Ha IpOOH
13 Crenenb Cc HaTypaJbHBIM IIOKAa3aTeJEM: OIpEesieHue, mnpeoOpa3zoBaHUE
' BBIpQ)KEHUI Ha OCHOBE ONpPEIEICHNUS, 3aMCh OOIBIINX YHCell
w [IponieHTsl, 3anuch NPOLEHTOB B BUAE ApoOU U IpoOU B BUJE MPOLEHTOB.
' Tpu OCHOBHBIE 33/1a4M HA IPOLEHTBI, PEIICHUE 334 U3 PEAIbHON IPAKTUKU
15 [IppuMeHeHHEe TNPU3HAKOB JEIMMOCTH, pa3JIOKEHUE HA MHOXKHUTEIH
' HaTypaJIbHBIX YUCEI
16 PeanbHble  3aBHCMMOCTH, B TOM 4YHciae TpsMas U oOparHas
' MIPONOPLIHOHAIBHOCTH
2 Anrebpanyeckue BbIpaXKEHUS
21 IIepeMeHHBIE, YUCIOBOE 3HAUEHUE BBIPAKEHNUS C IEPEMEHHOM. JlonycTUMBIE
' 3HA4YEHMS IEPEMEHHBIX
25 [IpencraBienyre 3aBUCUMOCTH MEXJy BEJIMYMHAMH B BHAE (DOPMYIIBI.
' Brruucnenus no gopmynam
23 IIpeoOpasoBanue OYKBEHHBIX BBIPAXEHHUH, TOXAECTBEHHO paBHbBIE
' BBIPAKECHUS
2.4 CBoliCcTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEIEM
25 Opnownensl 1 MHOrouIeHbl. CTeneHs MHOTOWIeHa. CioKeHne, BHIYUTaHNUE,
' YMHOKE€HHE MHOT'OUYJICHOB
@opMynbl COKPAaIEHHOTO YMHOMKEHHMs: KBaApaT CyMMBI U KBaapar
2.6 pasHoctu. dopmyna pasHOCTH KBaaparoB. PasnokeHMe MHOIOYIEHOB Ha
MHOXKHTEIIN
3 YpaBHeHHs
31 VYpaBHeHHE, KOpPEHb YpaBHEHMs, IpaBHja MpeoOpa3oBaHMs YpaBHEHUS,
' PaBHOCUIILHOCTb YPaBHEHU




3.9 JluHeitHOe ypaBHEHHE C OJIHOW MEPEMEHHOM, YUCIO KOpPHEW JMHEHMHOTrO
' YpaBHEHUS, PEIICHUE JIMHEUHBIX YPABHEHUN
33 CocraBieHre ypaBHEHUH 10 yCIOBUIO 3a7auu. Perienre TeKCTOBBIX 3aa4 ¢
' IIOMOLIBIO YPaBHEHUN
3.4 JluneliHoe ypaBHEHHE C IBYMS IIEPEMEHHBIMH U €T0 Tpadux
CucreMa JBYX JMHEMHBIX YpaBHEHHH C JBYMs IMEpeMEHHbIMU. Perienue
3.5 CHCTEM ypaBHEHHH criocoO0OM MoACcTaHOBKH. [IpuMephl penieHns TeKCTOBBIX
3a/1a4 ¢ IOMOUIbIO CUCTEM YPaBHEHUN
4 Koopaunats! u rpapuku. OyHkuuu
4.1 Koopaunara Toukn Ha mpsMon
42 Yucnossle IpoMexXyTKH. PaccTosiHne MexXly ABYMS TOYKaMU KOOPAUHATHOU
' MpSMOit
43 [IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGcuucca U opJauHarTa
' TOUYKH Ha KOOPJMHATHOM IJIOCKOCTH
4 [Tpumeps! rpadukoB, 3axanHbIx Gopmynamu. UreHne rpad)ukoB pearbHBIX
' 3aBUCUMOCTEN
4.5 Ionsarue gpynkuun. ['paduk pynkunu. CroiicTBa QyHKIMIA
4.6 Jluneitnasa pynkuus, e€ rpaduk. I'padux pyHkmm y = [X|
47 I'paduueckoe perieHne JUHEHHBIX YypaBHEHUH U CHUCTEM JIMHEHHBIX
' ypaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHMS
1 Yucna 1 BBIYUCIIEHUS
11 KBangparubiii kopeHb u3 uucna. lloHsTHe 00 HMppalMOHATBHOM 4YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS HPPALMOHATIBHBIX YHCET
CpoiicTBa apudMeTnyecKux KBaJpaTHBIX KOpHEH M UX MpPUMEHEHHE K
1.2 peoOpa3oBaHUIO YHCIIOBBIX BBIPAKEHU N u BBIUYHCIICHUSIM.
JlelicTBUTENbHBIC YHCTIA
1.3 Crenens ¢ 1enpIM IokasaresneM U e€ cBoiictsa. CTaHgapTHas 3aluch Yucia
2 Anrebpanueckue BbIpaKeHUs
21 KBanpaTtHblii TpEXusieH, pas3IoKEHHE KBAaJpaTHOrO TpEXUJEHa Ha
' MHOKHTEIIN




2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0OpandecKkoi 1poou

2.3 CrnoxeHue, BBIYMTaHUE, YMHOKECHHE, JCICHUE allreOpandecKux apooei

24 PanrionansHbIE BRIp@KEHUS U UX TIPEOOpa3oBaHue
3 YpaBHeHUs U HEPABEHCTBA

31 KBanpatHoe ypaBHeHue, ¢opMmyna KOpHEH KBaJpaTHOIO ypaBHEHHS.
' Teopema Buera

3.2 Pemenue ypaBHeHU, CBOAAIIUXCA K TUHEHHBIM U KBaJPaTHBIM

3.3 [Ipocreiimme qpoOHO-pallMOHANILHBIE YPaBHEHUS

I'padmueckas nHTEpHIpeTallis ypaBHEHUH C IByMS IIEPEMEHHBIMU U CUCTEM
3.4 JIMHEWHBIX YPAaBHEHUM C IBYMs IepeMeHHBIMU. [Ipumepsl pemenus cucreM
HEJTMHEWHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMH

3.5 Pemiennie TeKCTOBBIX 33724 alredpanyeckKuM crocooom

3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHCTBO ¢ 0/1HOM TTepeMEHHOM

3.8 PaBHOCHIIBHOCTD HEPABEHCTB

3.9 JInHeliHbIe HEPABEHCTBA C OJJTHON IEPEMEHHON

3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MepeMEHHON
4 OyHKIIUA

11 [lonstne @ynkuuu. OOIACTh ONpeAeaeHUs] WU MHOXECTBO 3HAYCHHM
' ¢ynkuuu. CrnocoOsl 3ajaHus QyHKIHUN

4.2 I'paduk pynkumu. Yrenue cBOMCTB GyHKIUH 1O €€ rpaduxy

4.3 [Ipumeps! rpadukoB GYHKIIHM, OTpaXkaroMuX pealbHble IPOLECCH

44 OyHKIUY, ONUCHIBAIONINE TPSIMYI0 W OOpaTHYIO TPOIOPIHUOHAIHHBIC
' 3aBHCUMOCTH, UX IrpaduKu

45 Oyukmmu y =Xx2, y = X?

4.6 Oyukuuu Y = [IX, Y = |x|

4.7 I'paduueckoe pelieHre ypaBHEHUN U CUCTEM ypaBHEHUN

9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS

1

Yucna ¥ BEIYUCIIEHUS




PaHI/IOHaJ'IBHBIe 4quciia, HppaldOHAJIBHBIC 4YHCJIa, KOHCYHBIC U OeCKOHEYHbIE

11 JIECSITUYHBIE IPOOU
MHOXECTBO  NEHCTBUTEIBHBIX  4YMCEJN, JEHCTBUTEIIbHBIC YHCIA  Kak
19 OecKOHEeuHble JAecATHYHBble ApoOu. B3auMHO OAHO3HAUYHOE COOTBETCTBUE
' MEXKJy MHOYKECTBOM JCHCTBUTEIBHBIX YUCEI W KOOPJAMHATHOW MPSMOM.
CpaBHEHHE IEUCTBUTENBHBIX YHCEIT
1.3 Apudmerndeckue 1eUCTBUS C ACHCTBUTEILHBIMH YUCIAMU
N3mepenus, npulnuxeHus, oueHKd. PazMepbl 00bEKTOB OKPYKAIOLIEro MUpa,
w JUIMTEIBHOCTh IPOLECCOB B OKpyXkatouiem mupe. [IpubnnxénHoe 3HaueHUe
' BEJIMYMHBI, TOUHOCTh NpuOIKkenus. Okpyrienue uucen. [Ipukuaka u oneHka
Pe3yabTaTOB BBIYACICHUN
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 YpaBHEHUsI C OHON TEpEMEHHON
2.2 JIuneiiHoe ypaBHeHue. Pemenne ypaBHEHUM, CBOAAIIMXCS K JIMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. PeleHue ypaBHEHHH, CBOAAIIMXCS K KBaJPaTHBIM
24 bukBanpatHoe ypaBHeHue. IIpuMepsl pelleHHss ypaBHEHUN TpPETbe U
' YETBEPTOU CTEIICHEN Pa3JIOKEHUEM HAa MHOKHUTEIN
2.5 Pemenne npo6GHO-paliMOHaNbHBIX YpaBHEHUN
2.6 CucreMsl ypaBHeHU
2.7 VYpaBHeHUE ¢ ABYMs IEPEMEHHBIMU U €0 Tpaduk
2.8 Pemenue cucreM 1ByX JIMHEHHBIX YpaBHEHUH C JBYMs IEPEMEHHBIMU
29 Pemenne cucreM AByX ypaBHEHUH, OJHO U3 KOTOPBIX JMHEWHOE, a Ipyroe —
' BTOPOU CTEIECHH
2.10 ['padmyeckas MHTEpIpETALlMsl CUCTEMBI YPaBHEHUI C IBYMsI IEpEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 3a/1a4 areOpandecKuM CrIocoOoM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne nuHeHBIX HEPABEHCTB C OHOM IIEPEMEHHOM
2.14 Peuienne cucreM ITMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOU
2.15 KBanpaTtHble HEpaBEeHCTBA
216 I'paduueckas mHTEpHpeTannss HEPAaBEHCTB U CUCTEM HEPAaBEHCTB C ABYMS
' IIEPEMEHHBIMU
3 OyHKIUHU




KBanparuunas ¢ynkuus, e€ rpaduk u cBoiictBa. Ilapabona, xoopauHaThI

3 BEPIINHBI TapadoIbl, 0Ch CHMMETPUH TapadoIIbl

3.2 I'paduku dpynkimii y=Kkx, y=kx+b 1 ux cpoiicra

3.3 I'paduku dpynkwmii y=K/X, y = X° u ux cBoicTpa

3.4 I'paduku GyHKIU , ¥ UX CBOHCTBA
4 UYucnoBsle NOCIEA0BATENBHOCTH

11 Onpeznenenue u cnocoObl 3aJJaHUs YMCIOBBIX MIOCIEI0BATENIbHOCTEH. 3a1aHne
' MOCIIEI0BATEIFHOCTH PEKYPPEHTHOM (hopMyItoi u ¢popMysioi N-To YieHa

42 Apudmernueckass nporpeccus. PopMmynbl N-ro WieHa apuPMeTHIECKOH
' IIPOIPECCUH, CYMMBI IIEPBBIX N WICHOB

43 I'eomerpuueckass mnporpeccuss. PopMysbl N-ro 4jaeHa TE€OMETPUUYECKOU
' IIPOrPECCUH, CYMMBI IIEPBBIX N WIEHOB

44 N300paxkenne uneHOB apu(pMETHUYECKOW U T'€OMETPUUYECKON mporpeccuit
' TOYKaMH Ha KOOPAMHATHOM IUIOCKOCTH. JIMHENHBIN U 9KCIIOHEHIIUAJIBHBIN POCT

4.5 CJ105KHbBI€ MPOLIEHTHI




IMPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0CBOEHHUS OCHOBHOI 00pa3oBaTe/ibHOI NPOrPaMMbl OCHOBHOT'O
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATHUAMH: MHOKECTBO, ITIOJMHOXKECTBO,
OIepalyy HaJ MHOXXECTBAMM;, YMEHUE OIEpUPOBATH IOHATHUAMMU:
rpad, CBs3HBIN rpad, IepeBo, UK, TPUMEHITh UX HPU PEIICHUH
3ajjay; yYMEHUE UCIOJb30BaTh TIpaUuecKkoe IpesCTaBlICHHE
MHOXECTB JUIsl ONMCAHUs PEaJbHBIX IIPOLECCOB W SBICHUH, NpHU

peUICHUHU 3a4a4 U3 APYTUX y‘Ie6HHX npeaMETOB

YMeHue OIICPHUPOBATH HOHATUAMU: OIPCACIICHUC, aKCUOMA, TCOpEMaA,
A0Ka3aTCjIbCTBO;, YMCHHC pacClio3HaBaTb MCTHUHHBIC W JIOKHBIC
BBICKA3bIBAHUSA, MPUBOAWUTL HNPUMCEPBI WU KOHTPIPUMEPBI, CTPOUTH

BBICKAa3bIBAHUA U OTPpUILIAHUA BBICKQ3bIBaHUH

VYMeHue onepupoBaTh MOHATHAMH: HaTYpaJlbHOE YMCIIO, IIPOCTOE U
COCTaBHOE 4YHUCIO, JEIMMOCTh HaTypalbHBIX YHCEN, IPU3HAKU
JETUMOCTH, 1eJI0e YHUCII0, MOAYJb YUCIa, OOBIKHOBEHHAs JIpo0b U
JecsiTUUHas ApoOb, CTAaHJAPTHBIM BUJI YKCIIA, pallMOHAILHOE YHCIIO,
UppalMOHAIBHOE YHCIIO, apU(PMETHUYEeCKUH KBaJpaTHBIM KOpEHbD;
YMEHHME BBINOJHATH JCHCTBUSL € UUCIAMM, CpaBHUBAaTh W
yHOpSAOYMBATh 4YMCIIA, MPEACTABIATh YUCIA HAa KOOPAMHATHOU
HpsIMON, OKPYIJIATH YHUCIA; YMEHHUE JeNlaTh MPUKUIKY U OLEHKY

pe3yibTaTra BBIUMCIICHU N

YMeHue onepupoBaTh MOHATUSAMH: CTENEHb C LENbIM MOKa3aTeleM,
apuMeTUUECKHUI KBaIpaTHBIN KOPEHb, MHOTOUJICH, alredpandecKas
IpoOb, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOW CTENeHHU
OoJlbIlle €MHMIIBI, YMEHHE BBIOJHATH Pacu€Thl 1O (opmysam,
npeoOpa3oBaHusl LEJBIX, JAPOOHO-PAIIMOHANBHBIX BBIPAKCHUNA U
BBIPA)KEHUI C KOPHSAMH, pa3I0kKEHUE MHOTOWIEHA Ha MHOXHTENH, B
TOM 4YHCIE C HCIOJB30BaHHEM (OPMyN PAa3HOCTH KBAApPaToB M

KBaJlpaTa CyMMbI U pa3HOCTH




YMeHue onepupoBaTh NOHATHAMU: YACIOBOE PABEHCTBO, YPABHEHUE
C OJHOW INEPEMEHHOW, YHUCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE PEIlaTh JUHEHHbIE U KBAJPATHHIC YPABHEHUS,
JIPOOHO-PAMOHABHEIC YPAaBHEHUS C OJHON NMEPEMEHHOM, CHUCTEMBI
JBYX JTMHEHHBIX YPAaBHCHUH, INHEHHBIC HEPABCHCTBA U UX CUCTEMBI,
KBaJpaTHbIE ¥ JApPOOHO-pallMOHANbHBIE HEPABEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YHUCJIE IPU PELICHUH 3a1a4 U3 JPYTUX [IPEAMETOB
U TPaKTUYECKUX 3a]a4; YMEHUE MHCIIO0Nb30BaThb KOOPAUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTb JJISi MU300pakeHUs! pereHHi

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHne onepupoBarh NOHITUAMU: HYHKIHA, TpaduK QyHKIHH, HYITH
(GYHKIMM,  TPOMEXKYTKH  3HAKOIOCTOSHCTBA,  MPOMEXYTKH
BO3pacTaHMs, yOBIBaHUWS, HAWOOJbIIEE M HAUMEHbIIEE 3HAUCHHS
byHKIHIH; YMEHHE  ONEpUPOBATH  IOHATHUSIMH: npsmast
POTIOPIMOHATILHOCTD, JINHEHHAsT PYHKIUS, KBaApaTHIHAs (QyHKIHS,
oOpaTHasi NPONOPUUOHAIBHOCTh, Tapaboia, rumepOoia; yMeHHe
CTpOUTh Trpapuku  QYHKIMM, HUCHOAB30BaTh Tpapuku s
OTpeieNIeHUs] CBOMCTB IPOLIECCOB U 3aBUCUMOCTEH, I pelleHHs
3a7ad U3 JPYrux y4eOHBIX MPEIMETOB U PEaTbHON JKU3HU; yMEHHE

BBIpaXaTb (I)OpMy.]'IaMI/I 3aBUCUMOCTU MCIKAY BCIIMYNHAMU

YMeHue  onepupoBaTb  NOHSTHUSAMM: IIOCJIEI0BATENBHOCTD,
apugmernueckas U TEOMETpUYECKass IPOrpecCUd; yMEHHE
UCIOJIb30BaTh CBOMCTBA MOCIIEOBATEIbHOCTEH, (hOPMYIIBI CYMMBI U
o0I1ero wieHa Npyu pelIeHuH 3a1ad, B TOM YUCIE 3aJad U3 JPyrux

y‘-Ie6HLIX MpeaAMETOB U peam,Hoﬁ JKHN3HHU

YMeHne pemarh 3aa4u pa3HbIX THUIIOB (B TOM YHCIIEC Ha MPOIEHTHI,
IO W 4YacTd, NBIDKEHUE, paboTy, IEeHY TOBapOB U CTOMMOCTH
MMOKYTIOK ¥ YCJIYT, HAJIOTH, 3a7[a41 U3 00JIaCTH YIIPaBICHUS JIMUHBIMU
U ceMeWHbIMH (UHAHCAMH), YMEHHE COCTaBISTh BBIPAKEHUS,
yYpaBHEHUs, HEPAaBEHCTBA M CHCTEMBI [0 YCJIOBHUIO 3aJ1ayH,
MCCJIEIOBATh MOyUYEHHOE PEIIEHUE U OLIEHUBATh MPABIONOA00HOCTh

MOJIy4YEHHBIX Pe3y/IbTaTOB

YMeHne onepupoBath MOHATUAMU: PUTYpa, TOUKA, OTPE3OK, MpsAMas,
ayd, JIOMaHas, yrou, MHOT'OYTOJIbHHUK, TPEYTrOJIbHUK,

paBHOOEAPECHHBIN u PaBHOCTOPOHHMI TPEYTOJIbHUKH,




NPSIMOYTOJIbHBIN TPEYroJIbHUK, MeIuaHa, OUCCEKTpPHCAa U BBICOTA
TPEYrojibHUKA,  YETBIPEXYrOJbHHUK,  IMapajuiesiorpamM,  pomo,
OpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C NPOCTPAHCTBEHHBIMH (HUTypamH;
YMEHHE peliaTh 3a/1adyd, B TOM YHUCIJI€ U3 MOBCETHEBHOM JKHU3HM, Ha
HaXO0X/I€HNE F€OMETPUUECKUX BEJIUUYHUH C IPUMEHEHUEM U3YyUYEHHBIX

cBoMcTB (huryp u pakToB

10

VMeHHe ONepHpoBaTh MOHATHSIMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh U MEPICHIUKYIIPHOCTh MPSIMBIX,
YroJ MEXIy MPsIMbIMH, HEPICHIUKYISP, HAKIOHHAS, MPOCKIUS,
nogodue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CHUMMETPHS
OTHOCHUTEJIPHO TOYKH U TPSIMOW; YMEHHE PAClO3HABaTh PABEHCTBO,
CUMMETpHIO W momobue  ¢Guryp,  HapauielbHOCTh U

NEPHNCHAUKYIIAPHOCTD IIPAMBIX B OKPY’KarOIEeM MHUPE

11

VYMeHue onepupoBaTh IOHATHAMM: JUIMHA, PAcCTOSHHUE, Yol
(BeMMYMHA yIJia, CHHYC U KOCHHYC yIJla TPEyroJIbHHKa), IIOIIAb;
YMEHHUE OLICHUBAThH pPa3Mephl IPEIMETOB U OOBEKTOB B OKPYXKAIOILEM
MHUpE; YMEHHE MPUMEHATh (OPMYNIbI NEepUMeTpa U IUIOUIaau
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH U IUIOLIAJN Kpyra, o0bema
IPSIMOYTOJIBHOTO MapajliesenuIena; yMEHHEe MPUMEHITh MPU3HAKU
paBEHCTBAa TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHHKA,
teopeMy Iludaropa, TpUTrOHOMETPUYECKHUE COOTHOLICHUS JUIS

BBIYMCJICHUA OJINH, paCCTOHHHﬁ, i (ONENEY

12

YMmenue wu3o0paxarb IUIOCKME GUIypl M HUX KOMOHMHAIWH,
MPOCTPAHCTBEHHbIE (UTYPHI OT PYKH, C MOMOUIBIO UYEPTEKHBIX
WHCTPYMEHTOB M DJJEKTPOHHBIX CpPEICTB IO TEKCTOBOMY HIIU

CUMBOJIbHOMY OIIMCAHUTO

13

YMeHue ONepupoBaTh TMOHATUAMHU: MNPAMOYroJibHad CHCTCMaA
KOoOpJuHAaT, KOOpJAWHATBI TOYKH, BCKTOpP, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpPAa HaA YHCIO, CKaJIAPHOC TMIPOU3BCACHUC
BCKTOPOB, YMCHHUC HCIIOJIB30BaThb BCKTOPbBI W KOOPJAWHATHI JJId
NpCACTAaBJICHUA NAHHBIX W PCHICHUA 3aJla4, B TOM YHCJIC U3 APYTHUX

y4eOHBIX IPEIMETOB U PEATbHOM KUZHU

14

YMeHHe onepupoBaTh TOHSATHSMHU: CTOJIOMKOBBIE M KPYrOBbIE

qUarpaMMbl, TaOJMMIBI, CcpeaHee apudMeTHUecKoe, MeAHaHa,




15

16

HauOoJIplllee U HaMMEHbIIee 3HAYEeHUs, pa3Max YHCIOBOro Habopa;
YMEHUE W3BJIEKaTh, HMHTEPIPETUPOBATh M  IMPEoOpPa3OBHIBATH
MHPOpMaLIMIO, NPEACTaBICHHYI0 B TallMLaAXx U Ha JAuarpamMmax,
OTpaKaroIllyl0 CBOMCTBA U XapaKTEPUCTUKH PEAJIbHBIX IPOLECCOB U
ABJICHUM; YMCHHME paCIO3HaBaTh W3MCHYMBBIC BCIWYMHBI B

OKPYXaIOIIeM MHpPE

YMeHue onepupoBaTh MOHITHUSMU: CIYYaHBIM OMBIT (CIy4alHBIN
AKCIIEPUMEHT), JJIEMEHTApPHOE COOBITHE (dJIEMEHTAPHBIA HCXO.)
CIIy9aifHOTO OIBITA, CIYYaiiHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HAXOAUTh BEPOSITHOCTH CIIy4alHBIX COOBITHI B OMbBITaxX ¢
PAaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHUE pelIaTh
3aJjaud METOJOM OPraHW30BAaHHOTO mepedopa U ¢ UCHOJIb30BaHUEM
MpaBuja YMHOXKCHHUS; YMEHHE OIEHHUBATh BEPOSTHOCTH peaTbHBIX
COOBITHIA U SBIIEHUI, MOHUMATh POJIb MPAKTHUYECKU JOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITUH B OKPYKAIOIIEM MHpPE H B JKU3HH;
3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITHUI; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCEI U €r0 POJIBIO B MAaCCOBBIX SABJICHUAX

YMeHue BbIOMpaTh MOAXOISIMIMNA HW3YYEHHBIH METOJ Ul pEelIeHUs
3a/1a4y, IIPUBOJUTH IIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE U KU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMAaTHKU
B HCKYCCTBE, OIIMCBIBATH OTHAECIBHBIC BBIJAIOLINECS DPE3YJIBTATHI,
MIOJIy4EHHBIE B XOJ€ Pa3BUTHS MATEMATHKU KaK HayKH, IPUBOIUTH
IpUMEpPBl  MAaTEeMaTUYECKUX  OTKPBITMM W HUX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON NCTOPHUH




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D
11O MATEMATHUKE

Kon IIpoBepsiemMblii 31eMeHT cOAepPKAHUSA

1 Yucna u BIYUCIECHUSA

11 Harypanbnsie u nensie yucna. [IpusHaky 1eIMMOCTH LEIIbIX YUCEI

1o OObIKHOBEHHBIE W JAECATUYHBIE  JpOoOM, TMPOLEHThI, OECKOHEUHbIE
' MIEPUOIUYECKHIE IPOOH

13 PanmonanbHpie uucna. ApudmeTHyeckue OIepauud C paudoOHAIbHBIMU
' YyHuCllaMu

14 JeiicTBuTenpHble uucia. Apudmernyeckue onepanuu ¢ JeHCTBUTENbHBIMU
' B (WENYI

Le [TpubnnxKEHHBIE BBIYMCICHMS, MpPaBWJIa OKPYIJIEHUS, HNPUKHUIKA M OLIEHKa
' pe3ysbTara BBIYMCICHUN
2 Anrebpanueckue BbIPAXKEHHS

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

29 Crenenp ¢ nensiM mnokasareneM. CTeNneHb C palMOHAIBHBIM IOKA3aTEJIEM.
' CBoiicTBa CTeNEHH

2.3 MHorouneHs!

2.4 Anrebpanueckas ApoOb

”s ApudpmeTnueckuii  KOpeHb ~ HaTypalbHOM  cTtemeHu.  JledicTBus ¢
' apu(pMeTHYeCKUMHU KOPHSIMH HaTypalbHON CTEIEHH
3 VYpaBHEHMS U HEPABEHCTBA

31 Lenbie u npobHO-panoHaNbHbIe ypaBHeHHA. CHCTEMBI UM COBOKYIHOCTH
' yYpaBHEHUN

39 Lenbie n apoGHO-panMoHanbHble HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTH
' HEPABEHCTB

3.3 Pemenye TeKCTOBBIX 3a1a4
4 YucnoBele NOCIE0BATENBHOCTH

4.1 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs OCIEA0BATEILHOCTEH




Apudmernueckass u reomerpuueckas mnporpeccurd. Dopmyna  CIOXHBIX

4.2
IPOLICHTOB
5 OyHKIMU
OyHKIUg, cnocoosl 3amanus  GyHkuuu. ['paduk  dyakuum. OOIacTh
OTIpeNieNIeHus] U MHOXeCTBO 3HaueHui ¢pynkuuu. Hymu pynkmun. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMBbl U
MUHMUMYMb! GyHKuud. HaunOosnbliee n HauMeHbllee 3HaYeHUE (QYHKLIHMU Ha
IPOMEXKYTKE
6 KoopauHaTsl Ha IpsAMOi U TJIOCKOCTH
6.1 KoopaunaTthnas npsmas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpruueckue Gpurypsl 1 Ux cBOicTBa
7.2 TpeyronbHHUK
7.3 MHOroyrojasH1uKu
7.4 OKpy’>XKHOCTb U KpyT
7.5 W3mepeHune reoMeTpu4eckix BETMYUH
7.6 BexTopsl Ha TUIOCKOCTH
8 BeposITHOCTh M cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositHoCTh
8.3 KomOunaTopuka
8.4 MHoxecTBa
8.5 I'pader




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

*  Maremaruka. Anrebpa: 7-i kiacc: 0a30BbIM ypoBeHb: yueOHuHK/ 0. H.
Makapsrue, H. I'. Munmiok, K. 1. Hemikos, C. b. CyBopoBa; nox pexa. C. A.
TensikoBckoro. — 16-e u3a., crep. — Mocksa: [Ipoceenienue, 2024.

*  Aunre6pa: 8 xnacc: yueonuk / A. I'. Mepansk, B. b. ITomonckwmii, M. C.
SAxup; nox pen.B. E. I[lononsckoro. — 7-e uzn., crep. — Mocksa: [Ipocsenienue,
2022.

*  Aunrebpa: 9 knacc: yueOnuk / A. I'. Mep3nsik, B. b. Tlononckuii, M. C.
Sxup; nox pen.B. E. [logonsckoro. — 7-e u3j., ctep. — Mocksa: [Ipocsernienue,
2022.

METO/JIUYECKHUE MATEPHUAJIBI JIJISI YUYUTEJIS

Marematnka. Anrebpa: 7-9-¢ kmacchl: 0a30BBId YPOBEHB: METOJIHUYECKOE
nocoOue K nmpeaAMeTHON TuHUKM yueOHnkoB no anreope 0. H. Makaperuesa, H.
I'. Munnrok, K. . HemikoBa u np./ 2-e u3n., crep. — Mocksa: [Ipocsenienue,
2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
MHTEPHET

* bu6noreka IJOK

* https://edu.skysmart.ru/

* https://nsportal.ru/



		2025-09-25T10:45:24+0400
	МУНИЦИПАЛЬНОЕ АВТОНОМНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ГИМНАЗИЯ № 87"




