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HOACHUTEJBHAYA 3AIMNCKA

OBLIAS XAPAKTEPUCTUKA YYEBHOI'O TIPEAMETA «AJITEBPA»

Pabouas mporpamMma 1o yueOHomy Kypcy "Asredpa" miust oOydaronmxcs 8 KiaaccoB paspaboraHa Ha ocHOBe DenepaibHOTO
TOCYAapCTBEHHOTO 00pa30BaTENbHOIO CTaHAAPTAa OCHOBHOTO OOMmIETO 0Opa3oBaHUS C YYETOM M COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, IPEABABIAEMBIX K MaTEMaTH4YeCKOMY OOpa30BaHWIO, M TPAOWLUHA POCCHHCKOrO 0Opa3oBaHMSA, KOTOPBIE
00ecreunBalOT OBJAJCHNE KIIIOYEBBIMH KOMIIETCHIMSIMH, COCTABISIOIIMMH OCHOBY [UISi HENPEpHIBHOTO 00pa3oBaHUs H
CaMOpa3BHUTHS, a TaKKe IIEJIOCTHOCTh OOLIEKYJIbTYPHOTO, JMYHOCTHOTO M II03HABATEIBHOIO pa3BUTHA oOywarommxca. B
nporpamMMe Y4YTEeHBI HJIeH M ToyiokeHns1 KoHIenuuu pa3BUTHS MaTeMaThdeckoro oOpasoBanusi B Poccuiickoit ®@enepannu. B
snoxy nudpoBoil TpaHcopmanuu Bcex cdep YETOBEUECKOH JesTebHOCTH HEBO3MOXHO CTaTh 0OPa30BaHHBIM COBPEMEHHBIM
4yenoBeKoM 0e3 0a30BOif MaTeMaTHYECKOM MOATOTOBKU. YjKe B IIKOJIE MaTeMaTHKa CITy>KUT ONMOPHBIM MPEIMETOM Ul M3YUCHHUS
CMEXHBIX JUCLUUIUIMH, a TOCNE IIKOJbI pealbHO HEOOXOIMMOCTBIO CTAHOBHUTCS HEINPEpPHIBHOE OOpa3oBaHUE, 4TO Tpedyer
TTOJTHOLIEHHOH 0a30B0O# 001Ie00pa30BaTEIbHO TOATOTOBKH, B TOM YHCIIE H MATEMATHIECKOM.

310 00yCIOBICHO TEM, YTO B HAIIM JHU PAacCTET YHCIO IMPOQEcCHi, CBSI3aHHBIX C HENOCPEICTBCHHBIM IPUMEHEHHEM
MaTeMaTuKu: ¥ B chepe HKOHOMHKH, U B OM3HECE, M B TEXHOJOTMYECKUX OOJIACTSX, W AaKe B I'yMaHUTAapHBIX cepax. Takum
00pa3oM, KpyT HIKOJIEHUKOB, JUISi KOTOPBIX MAaTEMaTHKa MOKET CTaTh 3HAYUMBIM MPEJMETOM, PAaCIIUPSIETCSL.

[TpakTHyeckasi MONE3HOCTh MaTEMaTHKU OOYyCJOBJIEHa TEM, YTO €€ MpPEeJAMETOM SBISIOTCS (YHAaMEHTaJbHBIE CTPYKTYDBI
Halllero MUpa: MPOCTPAaHCTBEHHBIE (DOPMBI M KOJIMYECTBEHHBIE OTHOLICHHS OT IPOCTEUIINX, YCBAUBAEMBIX B HETIOCPEICTBEHHOM
OIIBITC, 10 OOCTATOYHO CJIOKHBIX, HeO6XOllI/IMI)IX JUIA pasBUTUA HAYYHBIX U MPUKIaJHBIX H}leﬁ. bes KOHKPETHBIX MAaTECMAaTHUYCCKUX
3HAHUH 3aTPyYAHCHO IMOHUMMAHUEC TIPUHOUIIOB yCTpOﬁCTBa U HCIIOJb30BaHUSA COBpCMCHHOﬁ TCXHUKH, BOCIIPUATHE U
WHTEpIpETanns pa3HOOOpa3HOW CONMANBHOW, YKOHOMUYECKOH, MmomuTHYecKoi MH(popMarmm, Manod(h(eKTHBHa MMOBCETHEBHAS
MIpaKTHYECKash AEATEIbHOCTh. KaXkqoMy 4enoBeKy B CBOEH )KM3HH NPHUXOAUTCS BBIOIHATH PACUETHl M COCTABISITH AITOPUTMBL,
HaXOJUTh U TPUMEHATH (OPMYJIBI, BIAJCTh MPAKTHYECKUMH NMPHEMAMH T€OMETPUUIECKUX M3MEPEHUIH M MOCTPOCHHMH, YUTATH
MH(OPMANHNIO, MPEACTaBICHHYIO B BUJAE TaONHI, IMarpaMM U TpaHKOB, KUTh B YCIOBHSAX HEONPENCNEHHOCTH W IIOHHMATh
BEPOSTHOCTHBIN XapaKkTep CIly4alHBIX COOBITHH.

O/HOBPEMEHHO C pacUIMpeHueM cdep NPUMEHEHHs MaTeMaTHKH B COBPEMEHHOM 00IlecTBe BCE 0oJiee BaXKHBIM CTAHOBHTCS
MaTeMaTHYECKUH CTHIIb MBIIJICHUA, HpOS[B_]'IHIOH_IPIﬁCH B OHpe}leJ’léHHle YMCTBCHHBIX HaBBbIKaXx. B mpouecce M3Yy4YCHUA
MAaTEMATHUKH B apCCHaAI HpI/IéMOB 1 METOJ 0B MBIIIJICHUS YCJIOBEKA €CTECCTBCHHBIM o6pa30M BKJIIIOYAKOTCA MHAYKOUA U ACAYKOHWA,
00001IIeHNe ¥ KOHKPETH3alus, aHaIU3 M CHHTE3, KIIacCCH(PHUKANNI U cUcTeMaTH3anus, abcTparupoBanue u aHanorus. OOBEKTHI
MaTeMaTHYeCKUX YMO3AKIIOYEHHH, TMpaBWIa WX KOHCTPYHMPOBAHUS PACKPHIBAIOT MEXaHM3M JIOTHYECKMX IOCTPOCHUM,
CIIOCOOCTBYIOT BBIpa0OTKE YMEHHSI (OPMYIHPOBaTh, OOOCHOBBIBATH M JIOKA3bIBaTh CYXKACHHS, TEM CaMbIM pa3BUBAIOT
JIOTMYeCKoe MbIIUIeHHe. Benymas poip NpUHAIICSKUT MaTeMaTHKe W B (OPMHUPOBAHMM aJTOPHTMHYECKON KOMITOHEHTEHI
MBIIUICHHUSI 1 BOCIMTAaHUU YMEHUH JEWCTBOBATh IO 3a/laHHBIM aJITOPUTMaM, COBEPIICHCTBOBATh M3BECTHBIE M KOHCTPYHPOBATh
HOBbIe. B mpouecce pemieHust 3aqady — OCHOBOI yueOHOHM NesTENIbHOCTH Ha YPOKax MaTeMaTUKHd — Ppa3BHBAIOTCS TaKKe
TBOPYECKas U MpHUKIaJHass CTOPOHBI MBITIJICHU .

OOyueHne MaremMaruke Ja€T BO3MOXKHOCTh Pa3BUBATh y OOYYalOUIMXCS TOYHYIO, PAllMOHAIBbHYIO M UH()OPMATHUBHYIO PEdb,
yMeHHE OTOMpaTh HanbOoJee MOAXOISIINE S3BIKOBBIC, CHMBOJIMYECKHE, TPaMUECKUE CPEICTBA IS BBIPAKEHHS CYXKICHHUU H
HaIIAJHOTO UX TPEICTABICHHS.

Heo0xoanmMbIM KOMITOHEHTOM OOIIEH KyJIBTYphl B COBPEMEHHOM TOJIKOBAHHMHM SBIISiETCS OOIiee 3HAKOMCTBO C METOJAMHU
MTO3HAHMA JICHCTBUTENBHOCTH, IPEACTaBICHWE O MpeAMEeTe M METOJax MaTeMaTHKH, MX OTIMYMHA OT METOJOB JAPYIuX
€CTECTBEHHBIX M T'YMaHUTapHBIX HayK, 00 0COOCHHOCTSIX MPUMEHEHHsI MaTEMaTHKH JUIsl PEIICHHs] HayYHBIX U NMPUKJIaJHbIX 3a/1ad.
Takum 06pazom, MaTeMaTHYeCKOe 00pa30BaHHe BHOCUT CBOH BKJIaj B (POPMUPOBAHHE OOIIEH KyJIbTYphI UeIOBEKA.

I/I3yquI/Ie MAaTE€MAaTHUKHN TaKXeE CHOCO6CTByCT OCTCTUYCCKOMY BOCIIUTAHUIO YCJIOBCKA, NMOHMMAHWIO KPAaCOThl U HU3AMICCTBaA
MAaTEeMaTHYCCKUX paCCy)l(L[eHHﬁ, BOCHPHUATHIO TCOMETPHUUICCKUX q)OpM, YCBOCHUIO UJCU CUMMETPUH.

HEJU N3YYEHUA YYEBHOI'O ITPEJIMETA «AJITEBPA>

AnreOpa sIBISIETCS OMHUM M3 ONOPHBIX KYPCOB OCHOBHOM IIKOJBI: OHA OOECIeYMBaeT M3y4eHHE APYTUX JUCHUIUIUH, Kak
€CTECTBEHHOHAy4YHOI0, TaK M TyMaHHTapHOTO LHMKJIOB, €€ OCBOEGHHE HEOOXOIMMO JUIsi NPOJOJDKEHUS O0pa3oBaHHMS U B
MOBCEIHEBHOM kM3HU. Pa3BuTne y 0oOydaromuxcs HayYHBIX MPEACTABICHUN O MPOUCXOXKIACHUH WU CYIIHOCTH alredpanmyecKux
abcTpakuMi, crnoco0e OTpPaKeHUs] MaTeMaTH4YeCKOW HayKoW SIBIEHMH U MPOLECCOB B MpUpoJe M 0oOIlIecTBe, poJiH
MaTEMaTHYeCKOT0 MOJEINPOBAHNS B HAYYHOM TO3HAHUH U B PAKTHKE CIIOCOOCTBYET (JOPMHUPOBAHHUIO HAYTHOTO MUPOBO33PEHUS
1 Ka4yeCTB MBIIIICHUS, HEOOXOMMBIX AJISI aaNlTalii B COBPEMEHHOM IdpoBoM obmmecTse. V3yueHne anreOpsl eCTECTBEHHBIM
obpa3zoM obOecnieunBaeT pa3BUTHE YMEHHsI HaONI0qaTh, CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH
MBIIIJICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JAEHCTBUSL M BBIBOABI, (DOPMYJIMPOBATH YTBEP)KICHUS.
OcBoeHne Kypca anreOpsl o0ecrieuuBaeT pa3BUTHE JIOTHUECKOTO MBIIUICHHST 00YYaIOMINXCs: OHU MCIOJIB3YIOT JETyKTUBHBIC U
MHYKTUBHBIE PacCyKAEHUsI, 0000IIeHne 1 KOHKpeTH3aluio, abctparupoBanie 1 ananoruto. OOydyeHue anreOpe mpezroaraer
3HAYUTENBHBIH O00BEM CAMOCTOATENBPHON JEATENFHOCTH OOYYaIOIIMXCS, IO3TOMY CaMOCTOSATENBHOE pEIIeHHEe 3a/ad
€CTECTBEHHBIM 00pa30M SIBISIETCSI pean3alieil JesTelIbHOCTHOTO MPUHIIKIIA 00yUYeHUsI.

B crpykType mporpamMmbl ydeOHOTO Kypca «AnreOpa» OCHOBHOW IIKOJNBI OCHOBHOE MECTO 3aHMMAIOT COJEP)KaTEIbHO-
METOAWYECKHE JUHNHU: «Uncia n BBIYUCICHUS»; «ANreOpandecKue BBIPAXKEHUS»; «YPaBHEHUS W HEPAaBEHCTBA»; «DYHKIMM».
Kaxnasa u3 3Tux copep:kaTelIbHO-METOANYECKHX JIMHUN pa3BUBAETCA Ha MPOTSLKEHHM TPEX JIET M3Y4EHUsS Kypca, €CTECTBEHHBIM
00pa3oM MeperuieTasich ¥ B3aMMOJCHCTBYS C JPYTMMH €ro JMHHAMH. B Xozme m3ydeHus Kypca OOydaroIIMMCSI IPUXOIUTCS
JIOTUYECKH pacCykJaTh, HCIOIB30BaTh TEOPETUKO-MHOXKECTBEHHBIH S3bIK. B CBS3M € 3THM I1eJeco00pa3HO BKIIOYUTH B
porpaMMy HEKOTOpBIE OCHOBBI JIOTMKHM, IPOHM3BIBAIOIINE BCE OCHOBHBIE pa3[elibl MaTeMaTHYeCKOro OO0pa3oBaHMs |



CIIOCOOCTBYIOIIME OBJIAJCHUI0 OOYYaIOIUMUCS OCHOB YHHBEPCAJIBHOIO MAaTeMaTHYeCKOro s3blka. TakuM o00pa3oM, MOXKHO
YTBEPXKIATh, UTO COJIEPIKATEIBHON U CTPYKTYpPHOI 0COOEHHOCTBIO Kypca «Aredpay sIBIISICTCS €r0 HHTETPUPOBAHHBIA XapakTep.

ConepmaHHe IHUN «Yucjaa ¥ BBIYMCICHHUS CIIYXKUT OCHOBOM JUISL JlaIH)HeI\/’IIHeFO HN3Yy4YCHUS MaTCMaTuKH, CHOCO6CTByeT
pa3BUTUIO Y o6y11a10m1/1x051 JIOTUYECCKOI0 MbIIIJICHUA, q)OpMI/IpOBaHI/IIO YMCEHUA TO0JIb30BATHCA aAJI'OPUTMAaMHU, a TaKKe
MPHOOPETEHHIO TPAKTHYECKNX HABBIKOB, HEOOXOIMMBIX Ul ITIOBCETHEBHOH XM3HH. Pa3BUTHE MOHATHSA O YHCIE B OCHOBHOM
LIKOJIE CBA3AHO C PALIMOHAJBHBIMU W UPPALIMOHATIBHBIMH YHCIIAMHU, (POPMHPOBAHHEM IPEICTABICHUI O NEHCTBUTENFHOM YHCIIE.
3aBepllieHre OCBOCHHS YNCIIOBOH JIMHUN OTHECEHO K CTaplIeMy 3BeHy 0011ero oopasoBaHusl.

Conepxanue IByX areOpandecKux JIMHUH — «AnreOpanyecknue BBIPaXECHUS» W «YPaBHEHHS M HEPABEHCTBa» CIOCOOCTBYET
(dopmupoBaHuio y 00yd4arolmMxcs MaTeMaTHYeCKOro armmapara, HeoOXOIMMOIo Ul peIleHMs 3a/ad MaTeMaTHKH, CMEKHBIX
IPEJIMETOB M NIPAKTHKO-OPUEHTHPOBAHHBIX 33/1au. B OCHOBHOM 11KOJIe Y4eOHBINH MaTepual TpynIupyeTcst BOKPYT pallMOHAIBHBIX
BI)Ipa)KeHI/If/'I. Anre6pa JACMOHCTPUPYECT 3HAYCHUE MATCMATHUKN KaK A3bIKa JJI ITOCTPOCHUSA MAaTEMATUYCCKUX MO}IeHeﬁ, OIIMCaHUuA
NPOLIECCOB U SIBIICHUI peanbHOro Mupa. B 3anaun oOydeHus anredpe BXOAAT TaKkkKe AajbHEHIIee pa3BUTHE aIrOPUTMUYECKOrO
MBIIUICHUS, HEOOXOIMMOTr0, B YACTHOCTH, Ui OCBOCHHS Kypca HH(OPMATHKH, M OBJAJCHUE HABBIKAMH JEIyKTHBHBIX
paccyxnennii. [IpeoOpa3oBaHne CHMBONBHBIX (DOPM BHOCHUT CBOW crHenn(pUYecKHii BKJIAJ B pa3BUTHE BOOOpaKeHUS,
CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPUYECTBY.

Conepxxanne (YHKIMOHATbHO-TPA(QUUECKON JIMHUM HAIlEJIeHO Ha MOJyYeHHE IUKOJbHUKAMHM 3HAaHMH O (QYHKOHAX Kak
BO)XHEWIIEH MaTeMaTH4ecKOW MOJENHU /I OIUCAHMs W MCCIEeOBaHHUsS Pa3HO OOpa3HBIX IPOLECCOB W SIBJICHUH B NPHUPOIE U
obmecrBe. l3ydyeHne S5TOro marepuaja CIIOCOOCTBYET pa3sBUTHIO Yy OOYYArOIIMXCSl YMEHHSI HCIIOJIB30BaTh pa3IMYHbIC
BBIPA3UTCIIBHBIC CPEJCTBA A3bIKa MATEMATHKHU — CJIOBECHBIC, CUMBOJHNYECCKUC, Fpa(bI/I‘IeCKI/Ie, BHOCHUT BKJIaJd B (bOpMI/IpOBaHI/Ie
[IPECTaBICHUN O POJIM MATEMATUKU B PA3BUTUU LIUBUIM3ALUU U KYJIbTYPBIL.

MECTO YYEBHOT' O IPEJIMETA «ACTOPUS» B YYEBHOM IIJTAHE

CorylacHO y4eOHOMY IUTaHy B 8 KJlacce M3ydaeTcsl Y4eOHBIH Kypc «AnreOpa», KOTOPBIH BKIIOYAET CIIEAYIONINE OCHOBHBIC
pazzensl copepkaHus: «Uucna M BBIYMCICHHS), «ANreOpandeckue BBIPAKCHUS», «YPaBHEHUS W HEPaBEHCTBa», «DyHKIUM».
Y4eOHBIH IU1aH Ha U3y4eHHe aareOpbl B 8 Kitaccax oTBOIUT 3 y4eOHbIX yaca B Hepenmto, 102 yueOHbIX yaca B roj.

COAEPKAHUME YYEBHOI'O KYPCA "AJITEBPA"

Yucyia 1 BoIYMCJIEHUS

Ksamparnsrit kopens u3 uncia. [ToHaTHEe 00 MppanoOHATEHOM YHUCIe. JecATHYHbIC TPUOIIKEHIS HPPAHOHANBHBIX YHCEIL.
CaoiicTBa apu(MeTHIECKUX KBAAPATHBIX KOPHEH M MX MPUMEHEHHE K Pe00pa30BaHHUIO YHCIIOBBIX BRIPAKCHUN W BHIYHCICHUSM.
JleWicTBUTENBHBIC YKCIIA.

CreneHb ¢ 1eNbIM MoKa3areneM U e€ cBoiicTBa. CTaHaapTHas 3alych YHCa.

AureOpanyeckue BbIpasKeHUst

KBagpatHslil TpéxuiieH; pa3iokeHHe KBapaTHOrO TPEXWICHa Ha MHOXKUTEIH.
AnreOpanueckass aApoOb. OCHOBHOE CBOWCTBO anredpandeckod podu. CroxeHue, BBIYMTAHUE, YMHOXXEHHE, JeJIeHHe
anredpandeckux Apodei. ParioHanbHble BRIpOKEHUS U UX IPeoOpa3oBaHue.

Ypam{emm H HEPABEHCTBA

KBagparHoe ypaBHeHHe, GopMysia KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera. PeieHue ypaBHEHUH, CBOISIIUXCSA K
TUHEHHBIM U KBafpaTHBIM. [IpocTeiimme qpoOHO-pariioHabHBIC YPaBHEHUS.

I'padrueckas mHTEpHIpeTais YpaBHEHUI C IByMs IIEPEMEHHBIMH M CHCTEM JIMHEWHBIX YPaBHEHUH C JABYMs IEPEMEHHBIMHU.
IIpumeps! perieHus cucTeM HEIMHEHHBIX YpaBHEHHUM ¢ ABYMsI IEPEMEHHBIMHU.

Perrenue TekCTOBBIX 33134 anreOpamdecKuM CIrocoOoM.

YucnoBble HepaBEeHCTBA W WX CBOHCTBa. HepaBeHCTBO ¢ ojHON mepeMeHHOW. PaBHOCHMIBHOCTH HepaBeHCTB. JIMHEWHBIE
HEpaBEHCTBA C OJIHOM nepeMeHHON. CUCTEMBbI IMHEWHBIX HEPABEHCTB C OJIHOM NMEPEMEHHOM.

B nmannyio pabouyro mporpaMMy BKIIOYEHBI OTCYTCTBYIOIIME 3JEMEHTHI COJCpXaHHSA COTIacHO MpUMepHOH paboueit
IporpaMMe 1o anredpe: YUCIOBbIe IPOMEXKYTKH.

DYyHKUMHU

[onsarue pynxmpm. ObmacTs onpeneNeHns 1 MHOXKECTBO 3HaueHUH pyHKrm. CriocoOsI 3ananns GyHKINH.

I'paduk ¢ynkmun. Urenne cBoiictB (yHkumm mo e€ rpaduky. IIpumeps! rpadukoB ¢GYHKIMH, OTpaXkaloOUIUX pealbHbIC
TIPOIIECCHI.

OyHKIMM,  ONUCHIBAIOLIME  NPSAMY0 M OOpaTHYIO  IPONOPILMOHANBHBIE  3aBUCHMOCTH, WX  Tpaduku.
OyHKIUN y = X%,y = X3, y:\/x, y= IxL.

I'paduueckoe pelieHne ypaBHEHHH U CHCTEM YPaBHCHHH.



INJIAHUPYEMBIE PE3YJIbTATbBI

OcBoenne yueOHOTo Kypca « AIreOps» J0KHO 00ecneunBaTh JOCTIKEHNE Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHwMsI
CJICAYIOMNX JUIHOCTHBIX, METAIPCAMETHBIX U TPEAMETHBIX O6p3,30BaTCJ'[BHI)IX PE3YJIBTATOB:

JINYHOCTHBIE PE3YJIBTATBI

JIMIHOCTHBIE PE3yNIBTATHl OCBOCHMUS IPOTPAMMBI YIeOHOTO Kypca «Anredpa» XapakTepu3yroTCs:

IHaTpuoTHyeckoe BocIUTAHKE:

NIPOSIBJICHUEM MHTEpeca K IPOIIIOMY M HACTOSIIEMY POCCHHCKONW MaTeMaTHKH, LIEHHOCTHBIM OTHOIIEHHEM K JOCTIDKEHUSIM
POCCHHCKMX MaTeMaTHKOB M POCCHHCKOW MaTeMaTW4eCKOW IIKOJbI, K HCIIOJIb30BAHHIO STHX AOCTH)KEHHH B JIPyTMX HaykKax H
MPUKIAJHBIX cepax.

I'paxnaHckoe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTHIO K BBIITOJIHECHUIO O6$[33HHOCTCﬁ TpaxXJaHWMHA W peajln3allud €ro IipaB, MNPCACTAaBJICHUEM O MaTEMaTUYCCKHUX
OCHOBaxX (PYHKIMOHHUPOBAHWS PA3NUYHBIX CTPYKTYD, SBICHHUH, MPOIEIyp TPaKAaHCKOTo odmiecTBa (BBIOOPHI, OMPOCH U TIP.);
TOTOBHOCTBIO K 00CYXI€HHIO 3THYECKUX MPOOJIEM, CBA3aHHBIX C IMPAKTUIECKUM NMPUMEHEHHEM JOCTIKEHUH HayKH, OCO3HAHHUEM
Ba)XHOCTH MOPAJIb- HO-3THYECKUX MPHUHIIUIIOB B ICSTEINEHOCTH YIEHOTO.

TpyaoBoe BociuTaHue:

YCTaHOBKOHM Ha aKTUBHOE y4acTHE B PEIICHUH MTPAKTHYECKUX 33/1a4 MaTeMaTHUECKOI HalpaBJIeHHOCTH, OCO3HAHNEM BaXKHOCTH
MaTeMaTHYeCKOro 00pa3oBaHMs Ha MPOTSHKEHUHM BCEH JKM3HU Ul YCIIEIIHOM NMpodeccHOHaNBbHON AESTeIbHOCTH U Pa3BUTHEM
HEOOXOIMMBIX YMEHUIT;

OCO3HAaHHBIM BBI60pOM " MMOCTPOCHUEM PIHI[HBHI[yaI[LHOﬁ TpacKTOpHu O6pa30BaHI/I${ " )XKU3HCHHBIX IIJIAHOB C y‘{éTOM JIMYHBIX
HWHTEPECOB M OOIIECTBEHHBIX MTOTPEOHOCTEH.

IcTeTHYECKOe BOCTIMTAHUE!

CHOCOOHOCTBIO K OMOIMOHAIFHOMY W 3CTETHYECKOMY BOCHPHITHIO MaTeMaTHYECKHX OOBEKTOB, 3a/ad, pEUIeHUH,
paccyXIeHHi; YMEHHUIO BUACTh MaTeMaTHUECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

LlenHocTH HAYYHOTO MO3HAHMSA:

OpHEHTaLel B AESTEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEICTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS
YelIoBeKa, MPUPOIBI M OOIIECTBA, MOHMMAHHEM MAaTEMAaTHYECKOW HayKH Kak CQephl 4eI0BEUYCCKOM AEATCIBHOCTH, DTAIMOB €€
Ppa3BUTHUA U 3HAYUMOCTHU JJId pa3BUTUA LUBUIIN3ALINU,

OBJIAJICHNEM SI3bIKOM MaTEMaTHKH U MaTEMAaTHIECKON KyJIbTypOH KaK CPEACTBOM ITO3HAHHS MHPa;

OBIIAJICHNEM MPOCTEHIIIMMH HaBBIKAMHU HCCIIE0BATENBCKOM JeATEIBHOCTH.

du3znyeckoe BocNUTaHNe, POPMUPOBAHUE KYJbTYPbI 310POBbSI H IMOLHOHATBLHOTO 0JIArONOy YHsI:

TOTOBHOCTBIO TIPUMEHATh MaTeMaTHYECKHE 3HAHHsS B HHTEpecax CBOErO 3JI0POBBS, BEICHUS 3JI0POBOrO 00pasa >KU3HM
(3mopoBoe nMTanue, cOATAHCUPOBAHHBII PEXHUM 3aHATHI M OTABIXA, PErysipHas (PU3NuecKas akTHBHOCTB);

c(hOpPMUPOBAHHOCTHIO HaBBIKA pe()ICKCHH, TPU3HAHNEM CBOETO IIPpaBa Ha OIMMOKY M TaKOro JKe IpaBa Jpyroro 4esioBeKa.

JK0JIOrNYecKoe BOCUTAHME:

OpHEHTalLMell Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHWIl JUIsl pelIeHus 3a/ad B 00JIACTH COXPAHHOCTH OKPYIXKAolled Cpelbl,
TUTAHUPOBAHMS TIOCTYIIKOB U OIICHKH WX BO3MOXKHBIX IOCIIEICTBHH JUIS OKPY’KAIOIIEH Cpebl;

OCO3HAaHHEM INI00AILHOTO XapaKTepa SKOJOTHIECKUX MPOOIIeM U ITyTeH X pEeIICHNUS.

JIM4HOCTHBIE Pe3yJbTAThI, 00eceYHBAIOIINE ATANTALMIO 00YYAIOIIErocsi K M3MEHSIOUIMMCS YCJIOBHSIM COLUAIBHONH 1
NPUPOJHOI cpeabl:

o TOTOBHOCTBIO K HeﬁCTBHHM B YCJIOBUAX HeOHpeHeHéHHOCTI/I, TIOBBIIICHUIO YPOBHS CBO€EH KOMIIETEHTHOCTH qepes
MIPAKTUYIECKYIO AEATENFHOCTh, B TOM YHCIIE YMEHHE YUUThCA y APYTUX Joel, pruoOpeTaTh B COBMECTHOM eSTeTbHOCTH
HOBBIC 3HAHWUS, HABBIKM W KOMITETCHIINN U3 OTBITA JPYTHX;

e  HE0OXOAMMOCTHIO B ()OPMHPOBAHUH HOBBIX 3HAHUI, B TOM YHCIIe GOPMYIHPOBATh HACH, TIOHATHS, TUIIOTE3bI 00 00BEKTaX U
SIBIICHHUSX, B TOM YHCJIC PaHee He M3BECTHHIX, OCO3HABATh NEPHUIIUTHI COOCTBEHHBIX 3HAHUI W KOMIIETCHTHOCTEH, TUIAHUPOBATh
CBOE pa3BUTHE;

®  CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHTYAIMIO, BOCIIPHHUMATh CTPECCOBYIO CUTYaLMIO KaK BBI30B, TPEOYIOLIMH KOHTPMED,
KOPPEKTHPOBAThH IIPHHUMACMBIC PEIICHUS U ACHCTBUSL, (POPMYIHPOBATH U OIICHUBATh PUCKH U ITOCIIEACTBUS, (OpMUPOBATH
OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

MertanpenMeTHbBIe  Pe3yNbTAaTBl  OCBOCGHHS — INPOTpaMMBI  Y4e0HOTO  Kypca  «Anrebpa»  XapaKTepH3YIOTCS
OBIIQJICHUCM YHUBEPCANbHbIMU HO3ZHABAMEIbHBIMU OeliCTNEUIMU, VHUBEPCATbHBIMU KOMMYHUKAMUBHBIMU OCUiCMEUAMU u
VHUBEPCANbHBIMU PE2YIAMUGHBIMU OeUCMEUSIMU.

1) Vhusepcanvhole nosnasamensusle oelicmsust  obecneuusarom  Qopmuposanue 06A3068bIX  KOSHUMUGHLIX — NPOUECCO8
obyuaiowuxcs (0ceoerue Memooo8 NOZHAHUSL OKPYICAIOWE20 MUpA, NPUMEHEHUe N0SUYECKUX, UCCLe008AMeNbCKUX Onepayull,
yMeHull pabomams ¢ uHgopmayuel).

ba3oBble Jornueckue aeiicTBUS:

e  BBISBJIATH M XapaKTEPH30BaTh CYILIECTBEHHBIE IIPU3HAKN MaTEMaTHYECKUX OOBEKTOB, OHSITHIH, OTHOIICHUH MEXIY
MOHATHAMY; (POPMYJIHPOBATH OIIPEAEICHNs OHATHIH; yCTaHABINBATh CYIIECTBEHHBIH NPU3HAK KiIacCH(pUKaIMN, OCHOBAHHS
JUist 0000IIEHHS ¥ CPABHEHUS, KPUTEPHH IIPOBOIUMOTO aHAIN3a;



e  BOCHpPUHHMATH, (OPMYINPOBATH U IPEOOPA3OBBIBATE CY)KICHUS: YTBEPAUTENbHBIE U OTPHLIATEIbHBIC, €AMHUYHBIE, YACTHBIE U
o0IIHe; YCIOBHBIC;

o BBIABJIATH MATEMATHYCCKUEC 3aKOHOMCPHOCTH, B3aUMOCBA3U U IIPOTUBOPCUNA B (baKTaX, JaHHBbIX, Ha6J'IIO[[eHI/IHX u
YTBEPXKICHUSX; TIpeIIaraTh KPUTEPUH IS BBISIBJICHUS] 3aKOHOMEPHOCTEH U TPOTHBOPEYHIA;

o J€JIaTh BBIBOABI C UCITIOJIb30BAHUEM 3aKOHOB JIOTUKU, JCAYKTUBHBIX 1 HHIYKTUBHBIX yMO3aKJ’[IO‘[CHPIﬁ, yMOSaKHIOquHﬁ 1o
aHaJIOTnH;

e  pa30upaTh JOKa3aTeIbCTBA MATEMATHYECKHX YTBEPXKACHUI (IIpAMBIE ¥ OT IPOTUBHOT'O), IPOBOJIUTEH CAMOCTOSTEIIHHO
HECJIOKHBIE JOKa3aTeIbCTBa MATEMAaTHYECKHX (DaKTOB, BEICTPANBATh apryMEHTaLUIO, IPUBOJUTH IPHMEPHI i KOHTPIPHMEPHI;
000CHOBBIBATh COOCTBEHHBIC PACCYKICHHS;

e  BBEIOHMpATH CIOCO0 perreHust yaeOHOM 3a1aun (CpaBHUBATh HECKOIBKO BAPHAHTOB PEIICHUS, BEIOMPATh HAaOOIIee IO IX O ASIIIA
¢ Y4€TOM CaMOCTOSTEIILHO BBIICJIICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTebLCKe eiiCTBUS:

®  ICIIOJIB30BAThH BOMPOCH! KaK UCCIIENOBATELCKAN HHCTPYMEHT TI03HAHHUS; (POPMYITHPOBATH BOIPOCHI, (PUKCUPYIOLIHE
TPOTHBOPEUHE, TIPOOIEMY, CAMOCTOATENBLHO YCTAaHABIMBATH HCKOMOE U TaHHOE, (OPMUPOBATH THIIOTE3Y, apTyMEHTHPOBATH
CBOIO [TO3UIIMIO, MHEHUE;

®  POBOJUTH MO CAMOCTOSITENIEHO COCTABICHHOMY IITaHY HECJIOKHBIH IKCIIEPUMEHT, HEOOIBIIOE UCCIICOBAHUE 10
YCTaHOBJICHHUIO 0COOCHHOCTEH MAaTEeMaTHUECKOr0 00BhEKTa, 3aBUCHMOCTEH 0OBEKTOB MEXKy COOOM;

®  CaMOCTOATENIBHO (POPMYIIUPOBATH 0OOOIEHUS M BBIBOIBI 110 PE3YJIbTaTAM MIPOBEAEHHOIO HAOIIOICHNUS, UCCIIEI0BAHNS,
OIIEHUBATh JOCTOBEPHOCTDH MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB M 0000IICHHUI;

L] HpOFHO3I/Ip0BaTL BO3MOXHOC pa3BI/ITI/Ie npouecca, a TAaK¥XX€ BbIABUT'AaTh Hpe)IHOHO)KeHI/ISI 0 €ro pa3BI/ITI/II/I B HOBBIX yCHOBI/IHX.

Pabora c undopmanmeii:

®  BBIIBJIATH HEJIOCTATOYHOCTD M M30BITOYHOCTH MH(OPMAIMH, TAaHHBIX, HEOOXOIUMBIX JUIsl PEILCHNUS 3a/1a4H;

e  BbIOMpaATh, aHAJIM3UPOBAThH, CHCTEMATH3MPOBATh U MHTEPIIPETHPOBATh HH(OPMALIUIO Pa3IMuHbIX BUJIOB U (hopM
MIPECTaBICHNUS;

e  BBIOMpaTh popMy npeacTaBieHus HHOOPMALMH U WITIOCTPUPOBATH PELIAEMbIC 3aJa4l CXEMaMH, AUarpaMMaMi, HHOH
rpaduKoii ¥ HX KOMOWHALIUSMH;

e  OILCHMBATh HAAEKHOCTh HH(OPMAIHHY 110 KPUTEPHUSIM, TIPEIUIOKCHHBIM YUIUTEIEM HIIH COPMYITHPOBAHHBIM CAMOCTOSTEIIBHO.

2) VHusepcanvhbie KOMMYHUKaGmMuHble Oelicmeusi 00ecnedusaron chopmMuposaHHOCHb COYUATbHBIX HABLIKOG 00YYAIOUUXCAL.
Oo6menne:

®  BOCHpPUHHUMATH U (POPMYIUPOBATH CYXKJICHUSI B COOTBETCTBUH C YCIOBUSIMU U LENSIMU OOLICHUSI; ICHO, TOYHO, TPAMOTHO
BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHS IO X0y PELICHUS 3a1a4H,
KOMMEHTUPOBATh MOTYYEHHBIH PE3yNbTAaT;

e B X0J€e 00CYXICHUS 3a]]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYX1aeMOl TEMBI, TPOOIIEMBI, pelraeMoil 3aJauH, BHICKa3bIBaTh HJICH,
HalleJIEHHbIE Ha TIOMCK PEIICHHS; CONOCTABIATh CBOM CY)KICHUS C CY)KICHUSIMHU JIPYTUX YYaCTHUKOB AWUANIOTa, OOHAPYKUBATh
pasiIMuue U CXO/CTBO MO3MIHIL; B KOPPEKTHOU opMe (hopMyInpoBaTh pa3HOIIIacHs, CBOM BO3PAKEHUS;

®  [PE/ACTABIATH PE3YJbTaThl PELICHHS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEI0BaHNUs, IPOEKTA; CAMOCTOATENLHO BEIOMpATh (hopMaT
BBICTYIUICHHUS C YYETOM 3a/1a4 IIPE3CHTALMN U OCOOCHHOCTEH ay/IUTOPHH.

CoTpyaHu4ecTBo:

®  [OHHMMATh M UCIIOJIb30BaTh IPCUMYIICCTBA KOMAHIHON M WHINBUAYAILHON paOOTHI TIPU PEIICHUH YUCOHBIX MATEMATUICCKUX
3aag;

®  MPUHUMAThH LIEJIb COBMECTHOM NEATEIBHOCTH, INITAHMPOBATH OPraHU3AIMI0 COBMECTHOM pabOoThI, pacipeaesisaTh BUIbI Pa0OT,
JIOTOBapHBAaThCsI, 00CYKAATh MPOLIECC ¥ PE3YNIbTAaT pabOThl; 0000IIATh MHEHHUS HECKOJIBKUX JIIOJICH;

®  yYacTBOBAaTh B IPYHIIOBHIX popmax paboThl (00CyKIeHISI, 0OMEH MHEHHUSIMH, MO3TOBBIC IITYPMEI H Jp.);

o BBIIIOJHATH CBOXO 4acCTh pa6OTI)I 1 KOOPAUHUPOBATH CBOU HCﬁCTBHﬂ C IpYIruMHU 4JICHAMU KOMaHbI;

®  OLICHMBATh Ka4eCTBO CBOETO BKJIA/Ia B OOIIUI POIYKT 110 KPUTEPHUSIM, CHOPMYITHPOBAHHBIM YUACTHUKAMH B3aUMOCHCTBUSI.

3) Vuusepcanvnvie pecynamusnsie oeticmsus obecnedusaiom GopmMuposanue CMobiCi108bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB
JIUYHOCMU.

Camoopranusauus:

CaMOCTOSITENIFHO COCTABJIATH IUIAH, JITOPUTM peIIeHHUs 3a7aud (WM ero YacTh), BBIOMpATh CIOCO0 pPEHICHHS C y4ETOM
HMEIOIINXCSl PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH BapUaHTHl PELICHUH C y4ETOM
HOBOH MH(DOpPMAITHIH.

CaMOKOHTPOJIb:

L4 BJIAZICTH crocobamu CaMOIIPOBEPKU, CAMOKOHTPOJIA IMIPOIECCa U pE3yJIbTaTa pCUICHUA MaTeMaTH4eCKOM 3aa4uu,



npeABUACTb TPYAHOCTHU, KOTOPBIC MOT'YT BOBHUKHYTD IIPU PCIICHUU 3a/la4U, BHOCUTb KOPPEKTHUBLI B ICATCIIbBHOCTh Ha OCHOBC
HOBBIX O6CTO${TCJ'II)CTB, HaﬁﬂeHHBIX OHII/I6OK, BBIAIBJICHHBIX T‘pyHHOCTeﬁ;

OLICHMBATh COOTBETCTBUC PE3YJIbTaTa ACATCIbHOCTH IMOCTaBJICHHON LIEH U YCI10BUAM, OOBACHSATH MMPUYUHBI JOCTUKCHUSA NN
HCOOCTUXKCHUA LCIIN, HAXOIUTH OIHI/IGKy, JlaBaTh OLICHKY HpI/IO6peTéHHOMy OIIBITY.

MNPEAMETHBIE PE3YJIBTATBI

OcBoeHue yueGHOro Kypca «AunreOpa» 8 Kimacc [OMKHO OOecreynBaTh JOCTHIKCHHE CIEAYIOIIMX MPEIMETHBIX
00pa3oBaTebHBIX PE3YJILTATOB:

Yuciia 1 BbIYMCIEHUS

Hcnonb3oBaTh HayaJbHEIC npeaAcTaBJICHHUA O MHOXXCECTBC HeﬁCTBHTeﬂbHLIX YUCCIT IJId CpaBHCHU A, OKPYTJICHUA U BbI‘IHCHGHHIZ;
n300pakaTh NCHCTBUTENFHBIC YHCIIa TOYKAMH Ha KOOPAWHATHO MPSIMOIA.

[TpumeHATh NOHATHE apUPMETHUECKOTO KBaAPATHOTO KOPHS; HAXOJUTh KBaJPAaTHbIE KOPHHU, UCIIOIb3YS NMPH HEOOXOIUMOCTH
KaJIbKYJIITOD; BBIOJHATH NPeoOpa30BaHMs BHIPKEHHUH, COJIEP)KAIMX KBaJpaTHBIC KOPHU, HCIIONB3YsI CBOHCTBA KOPHEH.

Hcnonp3oBaTh 3amucy OOIBIIMX U MAJIBIX YHCEIN C IIOMOIIBIO AECATUYHBIX Apo0ei u crenenei uncna 10.

Auire0Opanyeckue BbIpasKeHUst

[IpuMeHATh TOHSATHE CTENCHU C LENBIM IOKa3aTelIeM, BBIMOJHATh MPEoOpa3OBaHMs BBIPAKCHHU, COJCPKAIIMX CTEICHU C
[ICJIBIM IIOKa3aTelIeM.

BBINONHATE TOXKAECTBEHHBIE TPE0OPa30BaHusl pallMOHABHBIX BBIPAKEHUH HA OCHOBE MPABWII JEWCTBUN HaJl MHOTOYICHAMH U
aredpandeckuMu ApoOsiMU.

PackiianpiBaTh KBaspaTHbIN TPEXUIIEH HA MHOXKUTENH.

[TpumensTh mpeoOpa3oBaHusl BRIPAXKESHUN SIS PENICHUS Pa3IMYHBIX 33]1a9 U3 MAaTEMaTHKH, CMEXKHBIX MPEAMETOB, U3 PeaTbHOU
TIPAKTHKH.

YpaBHeHHus 1 HEPABEHCTBA

Pemrate nuHeitHBIC, KBaJpaTHRIC YpaBHCHHUS W PAllMOHANBHBIC YPaBHEHUS, CBOISIIUECS K HIUM, CHUCTEMBI IBYX YpaBHCHHU C
JIByMsI TIEpEMEHHBIMU.

[IpoBOMUTHh TPOCTEHIINE HCCICNOBAHUS YPAaBHCHUH W CHCTEM YPaBHCHHUI, B TOM YHCIIC C MPUMEHEHHEM TpaduuecKux
MpeICTaBICHUH (yCTaHABINBATh, UMEET JIM YPaBHEHUE WM CUCTEMA YPaBHEHHUH PELIeHHs, €CIIH UMEET, TO CKOJIBKO, H Ip.).

[lepexoauTtsh OT CIIOBECHOW (GOPMYTUPOBKH 3a7ayu K e€ anreOpandeckoil MOJCIH C MOMOIIBI0 COCTABJICHUS YPAaBHECHUS HITU
CHCTEMBI ypaBHEHUH, HHTEPIPETHPOBATH B COOTBETCTBHU C KOHTEKCTOM 3a1a4 TIOyICHHBIN pe3ybTar.

[IpuMeHsTH CBOMCTBA YMCIIOBBIX HEPABEHCTB /IJIs1 CPABHEHM S, OLICHKH; PEIaTh JIMHEHHbIE HEPABEHCTBA C OJIHOW NMEPEMEHHON U
WX CHCTEMBI; JaBaTh TPapUUECKYI0 WLTIOCTPAIIMIO MHOYKECTBA PEIICHUI HePaBEHCTBA, CHCTEMBI HEPABEHCTB.

DYyHKUMHU

[TonnMaTh W WCHONB30BaTh (YHKIMOHAIBHBIC TOHATHS M SI3BIK (TEPMHHBI, CHMBOJIMYECKHE OOO3HAYEHUS); OIPEAEIATH
3Ha4YeHHe (PYHKIIMH 110 3HAUEHHUIO apI'yMEHTa; ONPE/IENsATh CBOUCTBA (DYHKIIMU 110 e€ rpaduKy.

Crpouth Tpaduky snmeMeHTapHBIX (QYHKIMH Bumay = k/X,y =x2, y= X3, y:\/x, y= IxI; omnuceiBaTh CBOWCTBa YUCIOBOH
¢byHK1H 10 €€ rpaduKy.






TEMATHYECKOE INJVIAHUPOBAHUE

Ne | HaumeHoBaHMe pa3/iesioB U TeM KonuuyectBo yacos Hdara Buabl nesiteibHOCTH Buasl, popmbl DJIeKTPOHHbIE
n/m | mporpamMmsl U3yYeHust KOHTPOJIA (uudposbie)
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE 00pa3oBaTeabHbIC
padoThI padoThI pecypesi

Paznea 1. YUncia u Beruncienns. Kpaaparnoie KopHu.

1.1 | KBangpatHblit KOpeHb U3 YHCTA. 1 1.09.22 DopMyIUpoBaTh OMpesiesieHre YcTHBIH onpoc http://school-
KBaJpaTHOT'O KOPHS W3 YHCTIA, collektion.edu/ru
apu(pMETHIECKOT0 KBaAPaTHOTO KOPHSI.

[TpuMeHsTH olepantio U3BJICUCHUS
KBaJIpaTHOTO KOPHS M3 YMCIIa,
UCIIONB3Ysl IPH HEOOXOIUMOCTH
KaJIbKYJISITOP.

12 | ITonsrue 06 uppaumoHasbHOM yncne. | 1 2.09.22 ITo3HaKOMUTBCS C TOHATUAMHI OpoHTAIBHBIN resh.edu.ru
panroHaIbHbIE YNCIa, MHOXKECTBA ornpoc
paLOHATBHBIX U HATYPATbHBIX YHCEIL.

1.3 | Jecstu4nble MpHOIMKCHUS 1 2.09.22 OCBOUTbH CUMBOJIBI MATEMATHUECKOTO Maremarnuecknii | https://edu.skysmart.ru/

UppaMOHAJIbHBIX YHCEIIL. SI3bIKA U COOTHOILIEHUSI MEXY STUMHU AUKTAHT
CHMBOJIAMH.

1.4 | [eiicTBUTEIBHBIC YHCIIA. 1 8.09.22 Hay4uThbcst OUCHIBATh MHOYKECTBA ITuchMeHHBIH https://edu.skysmart.ru/
LEIBIX PAlMOHANBHBIX, orpoc
JEWCTBUTENBHBIX M HATYPATBHBIX THCEI

1.5 | CpaBHeHuUE IEHCTBUTENBHBIX YHCEI 2 9.09.22, HayuunTbcs onuceiBaTh MHOXKECTBA Maremarnueckuii | resh.edu.ru

9.09.22 LENbIX paMOHAIbHBIX, JTUKTAHT
JEWCTBUTENBHBIX M HATYPATBHBIX THCEI
1.6 | Apudmernueckuii KBaApaTHBINA 1 15.09.22 | ITo3HAaKOMHTHCS C TOHATHSIMH OpoHTANBHBIN http://school-
KOpPCHb. apu(MeTHIeCKI KBapaTHBIN KOPEHb, | OMpPOC collection.edu.ru
MOAKOPEHHOE YHCIIO; C CHMBOJIOM
MaTeMaTHKH 11 0003HaYE€HHsI HOBOTO
ancna — \a
1.7 | Ypaenenne Buga x> = a. 1 16.09.22 | [To3HaKOMHTHCS C TIOHSITHEM [MucepMeHHBIiH http://school-



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

apu(pMeTHYECKU KBaJPaTHBIA KOPEHb.
HayuuTbcs u3BinekaTh KBaJpaTHbIE
KOpPHU: OLIEHUBATh HE U3BJIEKAEMBIC
KOpPHH: HAXOAUTH MPUOINKECHHbIE
3HAYCHHUS KOpHEHl; rpaduyeckn
UCCIIEI0BATh ypaBHEHHE X2 = a:
HaXOJIMTh TOYHbIE ¥ MPUOIMKEHHbIE
KOopHU nipu a>0

orpoc

collection.edu.ru

1.8

CBoiicTBa apu(METHUECCKIX
KBaJIpaTHBIX KOpHEIl.

16.09. 22
22.09. 22
23.09. 22
23.09.22.

ITo3HakOMUTECS CO CBOMCTBaAMU
apu(METHIECKOTO KBaJPATHOTO KOPHSL:
MPOU3BEACHUS U YaCTHOTO (Ipodu).
HayuuTbcs npuMeHATh CBOMCTBA
apu(METHYCCKUX KBaJAPATHBIX KOPHEH
JUTS YTIPOIIEHUS BBIPAKEHUN

MaremMaTHuuecKnit
IUKTAHT

resh.edu.ru

1.9

[Ipeo6pazoBanme YMCIOBBIX
BBIPAKEHUH, COAEPKALLUX
KBaJ[paTHbIE KOPHH

29.09. 22
30.09. 22
30.09. 22

OcBOUTH NPUHLIUT TPe0Opa3oBaHUs
palMOHATIBHBIX BBIPKCHUH,
COZIeprKaIlNX KBaJpaTHBIE KOPHU.
Hay4uTbcst BBITONHATH
npeoOpa3oBaHus, COJEpIKaIIe
OIIEpPAIHIO U3BJICUCHHS KBAIPATHOTO
KOPHST; 0OCBOOOXKIATHCS OT
MPPALOHATIBHOCTH B 3HAMEHATEIE
Jpobu

IIucemeHHBIN
orpoc.
KonTponsHas
pabora

http://school-
collection.edu.ru

Hroro no pazaery

15

Pa3pgen 2. Unciaa u Beraucjaenus. CTeneHs ¢ meJbIM MoKa3aTejieM.

2.1

CrerneHs ¢ ICJIBIM ITOKa3aTCIEM

2

6.10. 22
7.10. 22

2.2

CranpapTHas 3alKch YUCIA.

7.10. 22

[103HaKOMHUTBCSI C OCHOBHBIMH
CBOMCTBaMHM CTEIICHH C 1M
OTPHULATENILHBIM [TOKA3aTEICM.
Hayuuthbes hopMynrpoBaTh ee
OIpejieJIeHUEe U 3alUChIBATh B
CUMBOJIHYECKOU (hopme:
WLTIOCTPHPOBATH IPUMEpPaMH CBOMCTBA
CTCTICHU C LCJIBIM OTPpULATCIIbHBIM
MoKazaTesieM; IPUMEHSTh CBOWCTBA
CTETIeHH TSI TpeoOpa3oBaHMs

OpoHTABHBIN
orpoc

http://school-
collection.edu.ru

Maremaruueckuit
IUKTaHT

resh.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

BBIPAKEHUI U BBIYUCICHUI

2.3 | Pa3zmepnl 00BEKTOB OKpPY KarOLIETO 2 13.10. 22 | HayuuThcs IpUMEHATH CBOMCTBA IMucemeHHBIH resh.edu.ru
Mupa (OT JIEMEHTapHBIX YacTHIl 10 14.10. 22 | crenenu st mpeoOpazoBaHUs o1poc
KOCMUYECKHX 0OBEKTOB), BBIPAYKEHUH U BBIYUCIICHU,
JUITUTEJIEHOCTh TPOLIECCOB HCIIONB30BaTh 3alUCh YUCEN B
B OKpY’KaIoIIeM MHpe. CTaHIAPTHOM BHJIE IS BEIPAXKEHUS
pa3MepoB 0OBEKTOB
2.4 | CpoiicTBa CTENEHH C IIETBIM 2 1 14.10. 22 OpoHTANBHBIN http://school-
MoKazareiaeM 20.10. 22 onpoc. collection.edu.ru
KoHnTpoasHas
pabora
HWroro no pazaery 7 1
Pazgen 3. Aureopanyeckue BoipaxeHusi. KBagpaTHblii TpexwieH
3.1 | KBagparHblii TpEXWIEH. 2 21.10. 22 | Pacno3HaBaTh KBaApaTHBIA TPEXUIIEH, OpoHTATBHBIH resh.edu.ru
21.10. 22 | ycraHaBAMBATh BO3MOXHOCTb €TI0 o1poc
PasoXKeHHst Ha MHOXKUTEIH.
3.2 | PasznoxeHue KBapaTHOTO TpEéXwieHa | 3 1 27.10. 22 | PacknanplBaTh HA MHOKHUTEIN Marematmaeckuit | http://school-
Ha MHOKUTCIIH 28.10 22 KBAIPATHBII TPEXUICH C JIAKTAHT. collection.edu.ru
28.1022 | georpunarensubM quckpuMuHanToM. | KOHTpOIbHAs
pabora
Uroro no pazneny 5 1
Paznen 4. Anrebpandeckue BeIpakeHus. Anredpandeckas 1po0b.
4.1 | AnreOpaunyeckas JApoOb. 1 10.11.22 | 3amuceIBaTh anreOpanyecKue Marematuueckuid | http://school-
BeIpaxxeHus1. HaxoanTs o0nacts JTUKTaHT collection.edu.ru
OTIpeIeNIeH s ParlHOHAILHOTO
4.2 | JlonmycTHMbIe 3HAYCHNS IEPEMEHHBIX, | 1 11.11.22 | gppakenns. IIucbeMeHHBIH resh.edu.ru
BXOJISIINX B ajreOpanydeckue ornpoc
BBIPKECHUS.
4.3 | OcHoBHOE CBOICTBO airedpanyeckoii | 2 11.11. 22 | ®opmynrpoBaTh OCHOBHOE CBOMCTBO ®dpoHTaNBHbIH https://edu.skysmart.ru/
Jipoou. 17.11. 22 | anreOpanyeckoi 1poOU U MPUMEHSTh ompoc
ero [t mpeodpa3oBaHus Ipooeit.
4.4 | CokpamieHue Ipooei. 3 18.11. 22 Maremarnueckuii | resh.edu.ru
18.11. 22 JIUKTaHT
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24.11. 22

4.5 | CnoxeHue, BBlYMTaHUE, YMHOXKEHUE U | 4 25.11. 22 | BEIIOIHATE AEHCTBHS C OpOoHTANBHBIH http://school-
JIeTIeHNEe anreOpandeckux Ipooei. 25.11. 22 | anreOpanyeckuMH JpoOsIMU ornpoc collection.edu.ru
1.12. 22
2.12.22
4.6 | [IpeoOpazoBaHue BBIpaKEHHH, 4 2.12.22 [TpumensaTs npeobpasoBanue Kontponbnas resh.edu.ru
COJIepIKaIMX anredpandeckue Apoou 8.12.22 BBIPOKEHUH VIS PEIIeHUS 3a/1a4 pabora
9.12. 22
9.12. 22.
Hroro mo pazneny 15
Paznen S. YpapHeHnus u HepaBencTBa. KBagpaTHbie ypaBHeHHSI.
5.1 | KBagpaTtHOE ypaBHEHHE 1 15.12. 22 | [T03HAaKOMHTBCS C TIOHSITUAMHI OpoHTANBHBIN http://school-
KBaJpaTHOE YpaBHEHUE, IPUBEICHHOE orpoc collection.edu.ru
KBajlpaTHOE ypaBHEHHE, HE
NPUBEJICHHOE KBa[paTHOE ypaBHEHHUE;
OCBOHUTb IIPABUIIO PEIICHHS
KBaJIpaTHOTO YpaBHEHHUSL.
5.2 | KBagpaTHOE ypaBHEHUE 1 16.12.22. | Hayuutscs pemaTs npocTenime Marematnueckuii | resh.edu.ru
KBaJIpaTHbIE ypaBHEHHS CIIOCOOOM JIUKTaHT
BBIHECECHUS OOIIEro MHOKHUTEIS 32
CKOOKH
5.3 | ®opmyIa KopHEl KBaJpaTHOTO 2 16.12. 22 | [103HaKOMUTBCS C IOHATHEM [TuceMeHHbII https://edu.skysmart.ru/
YPaBHEHHUS 22.1222. | TUCKPUMHUHAHT KBaJAPaTHOTO onpoc
ypaBHEHHSL: ¢ (popMynamu It
HaXO0XJICHUS TUCKPIMUHAHTA U KOPHEH
KBaJIpaTHOTO YPAaBHEHUSI: C aJITOPUTMOM
pelIeHus KBaApaTHOTO YPaBHEHHSL.
5.4 | Teopema Buera. 2 23.12.22 | [To3HaKOMHUTKCS C TEOPEMOI KOpHEH OpoHTATBHBIH http://school-
23.12.22 | KBaApaTHOTO ypaBHEHUS — TEOPEMOH | ompoc collection.edu.ru

Buera. OcBouTh OCHOBHBIE (DOPMYITBI
JUISl HaXO0XKAEHHS IpeoOpa3oBaHus
KOpHEll KBaJipaTHOrO ypaBHEHUSI.
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HayuuTbcst HAXOIUTH CyMMY U
IIPOU3BEICHUE KOPHEH 110

Ko unmeHTaM KBagpaTHOTO

YpaBHEHHUS; IPOBOAUTH 3aMEHY
K03 PHUIIMEHTOB B KBaIpaTHOM
YpaBHEHUH

5.5 | Pemenne ypaBHEeHUH, CBOAAIMXCI K | 2 12.01.23 | Pemarp ypaBHEHHSI, CBOASIINECS K [IpoBepounas http://school-

KBaJ[PaTHBIM. 13.01.23 KBaJ[PaTHBIM, C TIOMOIIHIO pabota collection.edu.ru
npeoOpa3oBaHM U 3aMECHEI
MEPEMEHHBIX

5.6 | IIpocreitmue npobHO-panoHaNbHEIE | 3 13.01.23 | Pemats npocteiimme qpoOHO- [TucbMeHHBIIH resh.edu.ru

YpaBHEHHUS. 19.01.23 | pauMoHaNbHbBIE YpaBHEHUS onpoc
20.01.23

5.7 | Pemenue TeKCTOBBIX 3a7a4 C 4 1 20.01.23 Pemates TeKCTOBBIE 3aJaUH C IOMOIIBIO KouTponbnas http://school-

MTOMOIIIBIO KBaJPaTHBIX YPaBHEHUH 26.01.23 | KBaApaTHBIX YpaBHEHUH pabota collection.edu.ru
27.01.23
27.01.23

Uroro no pazneny 15 1

Paznen 6. YpaBHeHusi u HepaBeHcTBa. CHCTeMBbI ypaBHeEHHUId.

6.1 [ JIuneiHOe ypaBHEHHE C IByMS 2 2.02.23 PacniosnaBaTh JIMHEHHBIE ypaBHEHUA ¢ | OpOHTANIBHBIN http://school-
MEPEMEHHBIMH, €0 rpaduK, TPHMEpPEI 3.02.23 JIByMS IEpEMEHHBIMHA, CTPOUTH orpoc collection.edu.ru
pemeHus ypaBHEHUH B IIEIIBIX YHCIIaX. rpaduKy TNHEWHBIX YPaBHEHHUH, B TOM

YHCIIE HCIIONB3YS MUPPOBBIE PECYPCHI

6.2 | Pemenne cucteM IBYX JIMHEHHBIX 3 3.02.23 Pemate cuctemMsl ABYX JTHHEHHBIX Maremarnuecknii | resh.edu.ru

YpaBHEHHH C IByMs ITEPEMCHHBIMH. 9.02.23 YpaBHEHHH C ABYMS ITEPEMEHHBIMHU JIUKTaHT
10.02.23 MOJACTAHOBKOH U CI0KEHUEM

6.3 | IlpumepsI penieHns cucTeM 2 10.02.23 Pemats npocreiimmie cucTeMsl, B ITucbMeHHBIH https://edu.skysmart.ru/
HEJIMHEHHBIX YPaBHEHUI ¢ ABYMS 16.02.23 KOTOPBIX OJJHO U3 YPaBHEHUI HE oTpocC
MePEMCHHBIMH. SIBIISICTCS KBAJPATHBIM

6.4 | I'padpuueckas 2 17.02.23 IIpoBonuTh rpaduIecKyro [IpoBepounas resh.edu.ru
HHTEPIIPETALNs YPABHEHUS C ABYMS 17.02.23 MHTEPIIPETALNIO YPABHEHUH C ABYMS pabora
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IIEPEMEHHBIMU U CUCTEM YPaBHEHUH €
JIBYMSI IIEPEMEHHBIMH.

IIEPEMEHHBIMU U CUCTEM YPABHEHUH C
JIByMsl IIEPEMEHHBIMH.

6.5 | Pemenne TEKCTOBBIX 3a/1a4 C 4 2.03.23 Pewath TekcToBbIe 3a1auu ¢ moMoiblo | KoHTponbHas https://edu.skysmart.ru/
MTOMOIIIBIO CUCTEM ypaBHEHUN 3.03.23 CHUCTEM YpaBHEHHIA pabota
3.03.23
9.03.23
HWroro no pazagery 13
Paznen 7. YpapHeHus u HepaBencTBa. HepaBeHcTBa.
7.1 | YncnmoBble MPOMEXKYTKH 1 10.03.23 | [To3HAaKOMHUTECS C MMOHATUAMHE YHCI0BOe | DPOHTATHHEIHA http://school-
HEpaBEHCTBO, MHOYKECTBO orpoc collection.edu.ru
JIeWCTBUTENBHBIX yrcen. Hayunroes
7.2 | UncnoBble HEPaBEHCTBA U MX 1 6.03.23 TIPUBOIMTH MPUMEpHI LeNbIX, MHUMEIX, | Maremaruyeckuii | resh.edu.ru
CBOMCTBA. BELLECTBEHHBIX U UPPALMOHAIBHBIX JAUKTAHT
YHCell; paclio3HaBaTh PallMOHANBHbBIE U
7.3 | HepaBeHncTBO ¢ 0[THOM TIEpEMEHHOM. 2 10.03.23 HppALHOHATbHbIE THCIa; H306pakaTh [IpoBepounas https://edu.skysmart.ru/
16.03.23 | | ciicTBuTeBHBIE YHCITA TOUKAME HA pabora
YUCIJIOBOH MPSAMOIi; HAXOIUTh
JECATHYHbIC TPUOIMKESHHS
JIEWCTBUTENBHBIX YHCEN, CPABHUBATD U
YIOPSI0YMBATH UX; PEIIATh
MpOCTEIINe YUCIOBbIE HEPABEHCTBA
7.4 | JluneitHble HEPABEHCTBA C OJTHOM 2 17.03.23 ITo3HAKOMHTECS ¢ IOHATHUAMU Tect resh.edu.ru
MEPEMEHHOI U UX pElIeHuE. 17.03.23 | paBHOCHUIIbHBIE HEPABEHCTBA,
PaBHOCHIIbHBIE TPe0Opa3oBaHUs
HepaBeHCTB. HayuuTthcs pemarh
JMHEHHbBIC HEPABEHCTBA; yKa3bIBaTh
KOOpPJMHAThI HEPABEHCTB Ha
MPOMEXYTKaX CyIIECTBOBAHUS
7.5 | CucreMsl TMHEHHBIX HEPABEHCTB C 3 23.03.23 | [TozHakoMuThCS ¢ MOHATHAMU cucTemMa | [TncemenHas resh.edu.ru
OJTHOM TIepeMEHHON U UX peleHue 6.04.23 JTUHEHHBIX HEPABEHCTB, PEIICHUE pabora
7.04.23 CHUCTEMBI HEPABEHCTB' C AITOPUTMOM

peureHusA CMCTEM HEPABCHCTB.
Hay‘-II/ITbCH peuiaTb CUCTEMbI
HEPABCHCTB; HAXOAUTH Mapbl TOUCK —
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peuI€eHuA CUCTEMbI HEPABEHCTB

7.6 | U3o0paxxeHue pereHus JIMHEHHOTOo 3 7.04.23 Hayuutbcs pemats cuctems! TuHelHbIX | IIpoBepounas resh.edu.ru
HEpPABEHCTBA U UX CUCTEM Ha 13.04.23 HEpaBEHCTB, pacrioyiaras uX TOYKU Ha pabora.
YUCJIIOBOU NMpsAMOMN 14.04.23 YUCJIOBOU MPSMOMN; HAXOAUTh KonTponsHas
nepeceyeHust U 00beTMHEHHSI pabota
Hroro no pazaery 12
Paznen 8. ®ynkuuu. OcHOBHbIE NOHATHS.
8.1 [ IlonsaTtue ¢pyHKIMN. 1 14.04.23 | Mcnonb30BaTh (PyHKIIHOHATBHYIO OpoHTANBHBIN resh.edu.ru
TEPMUHOJIOTHIO U CHMBOJIUKY orpoc
8.2 | Obnacts ompeneneHUs 1 MHOKECTBO 1 20.04.23 | Borancuars 3Ha9eHUS (QYHKIHH, Marematmueckuit | https://edu.skysmart.ru/
3HAYCHUH (PYHKITUH. 3alaHHBIX (OPMYITaMHU, HAXOIHUTh JTUKTaHT
001acTh ONpeeNeHU U MHOKECTBO
3HAYEHUI
8.3 | CmocoOs1 3aganus ¢pyHKIHIA. 1 21.04.23 OpoHTAIBHBIN resh.edu.ru
orpoc
8.4 | I'paduk dpyHKIHM. 1 21.04.23 | Crpouts o ToukaM rpaduxu pyakmuid | [TpoBepounas https://edu.skysmart.ru/
pabora
8.5 [ CroiictBa pyHkINH, X oToOpaxkeHue | 1 27.04.23 OnuchIBaTh CBOWCTBA (PYHKIMH HA Tect resh.edu.ru
Ha OCHOBeE €€ rpayuIecKoro
rpaduke MpeACTaBICHUs
Hroro no paszneny 5
Paznen 9. ®ynkuuu. YucinoBble pyHKIMH.
9.1 | Urenue u noctpoeHue 1 28.04.23 OmnwceBaTh CBOWCTBA (PYHKINH HA OpoHTATBHBIH resh.edu.ru
rpadukoB QyHKIHIA OCHOBE ee rpauuecKoro omnpoc
MPECTABICHUS
9.2 | IIpumepsr rpaduKoB QyHKITHIA, 1 28.04.23 | UccrnenoBaTh mpuMepsl TpaduKoB, Marematmaeckuit | resh.edu.ru
OTpaXKarolIUX peajbHble MPOLECCHI. OTpaXKaIOIIXE PEATBHBIC POIIECCHI JIUKTAHT
9.3 | ®ynHknuwm, omuckBaromue NpssmMyro 1 | 1 4.05.23 [IpuBOAUTE TPUMEPHI TIPOLIECCOB U [IpoBepounas https://edu.skysmart.ru/




00paTHYIO MPOMOPIHOHAILHEIE
3aBUCHMOCTH, UX I'paduKu.

SIBJICHUM C 3aJJaHHBIMHA CBOMCTBAMU

pabota

9.4 | 'mnepbona. 1 5.05.23 OnuceIBaTh XapakTep U3MEHEHUS @DpoHTaNBHBIN resh.edu.ru
OJTHOW BEJINYMHBI B 3aBUCHIMOCTH OT orpoc
U3MEHEHUs Apyroi
9.5 | I'paduk pyHkumm y = x2. 1 11.05.23
9.6 | Oynkuum y =x2,y=x3, 4 12.05.23 | Pacno3naBaTh BUbI H3y4aEMBbIX KouTponbHas resh.edu.ru
y=\x, y=IxI; rpaduueckoe perenme 12.05.23 | ¢pyskunii. [Toka3eiBaTh cxemaTudeckoe | pabota https://edu.skysmart.ru/
YPaBHEHUH U CUCTEM ypaBHEHUI 18.05.23 | nonoxeHue Ha KOOPIUHATHON
19.05.23 | mnockoctu. Ilpumensars
(dyHKIMOHATBHO-TpaduuecKue
MPEJCTaBICHUS AJIS pEIeHUs U
HCCJIEZIOBaHNS YPAaBHEHUH U CUCTEM
Hroro mo pazneny 9
Paznea 10. [loBTopenue u 06001eHue.
10.1 | [ToBTOpEHNE OCHOBHBIX MOHATHH U 6(4) 19.05.23 | BeibupaTth, IpUMEHSTH, OIICHUBATh [IpoBepounas resh.edu.ru
METOJIOB KypcOB 7 U 8 KJIacCoB, 25.05.23 | crtocoObI cpaBHEHUS YHCET, pabora. TecT.
000011eHne 3HaHUI. 26.05.23 | ocylIeCTBIATH CAMOKOHTPOJb KonTtponbHas
26.05.23 | BomnonHAEMBIX JeiicTBuil. Pemats pabora
3a/1a4y U3 pealbHOM )KU3HU, IPUMEHSITh
MaTeMaTHuecKue 3HaHus. Pemate
TEKCTOBBIE 33J]a9M, BEIOUPATH CIIOCOOBI
perIeHusl.
Hroro mo pazneny 6
OBIIEE KOJIMYECTBO YACOB 102

I10 TTPOT'PAMME




HOYPOYHOE IIVIAHUPOBAHUE

Ne | Tema ypoka KonuuyectBo yacon Hara Buasbi, popmbl
n/n U3Y4YeHH | KOHTPOJs
BCeI' | KOHTPOJIbHBIC | IPAKTHYECKHE | g
0 padoThI padoThI
1 KBanpaTHblil KOpEHb U3 YUCIA. 1 1.09. 'Y cTHBII onpoc
1 MaremaTH4eCKHii
2 [lonsaTHE 00 MPPAOHATIHHOM YHUCIIE. 2.09.
TIKTaHT
3 JlecaTnaHbIe TPUOIMKEHUS HPPAITHOHATBHBIX | | 509 DpOHTaJIBHBII
UHCEL. o onpoc
. 1 MaremaTHuecKuit
4 JleficTBUTEIBHBIC YKCIIA. 8.09.
TUKTaHT
. 1 [IpoBepounast
5 JlelicTBUTEIbLHBIC YKCIIA. 9.09. POBEp
pabota
. 1 DpoHTANBHBII
6 [leiicTBUTENBHBIC YKCIIA. 9.09. p
orpoc
. N 1 [InceMeHHBIH
7 ApumMeTnuecKkuil KBaJipaTHbI KOPEHb 15.09.
orpoc
1 [TuceMeHHBIH
8 'YpaBHEHUE BUIA X’ =a. 16.09.
orpoc
N CBoiicTBa apu(h)METHISCKIX KBAAPATHBIX 1 16.09 DpOHTAIBHBII
KOpHEH o orpoc
10 CBoiicTBa apu(h)METHICCKIX KBAAPATHBIX 1 2209 MaremaTH4eCKUii
KOpHE T TUKTaHT
1 CBolicTBa apuPMETHUECKUX KBAIPATHBIX 1 3,09 DpoHTaANTBHBIN
KOpHE o onpoc
12 CBoiicTBa apu(hMETHIECKUX KBAAPATHBIX 1 13.09 [IpoBepouHas
KOpHE o pabota
13 [IpeoOpa3oBaHue YHCIOBBIX BRIpakeHUi, co | 1 29.09 [IuceMeHHBIN
eprKanx KBaJpaTHble KOPHU o oTIpoC
14 [IpeoOpa3oBaHe YUCIOBBIX BRIpaKeHUM, co | 1 30.09 DpOHTAJIBHBII
epaKalX KBaJpaTHbIE KOPHU o orpoc
15 KonTtponsnas padora Nel «Yucna n 1 1 30.09 KonTponsnas
BbIuMCIeHNsI. KBagpaTHbIE KOPHM o pabota
1 DpOoHTANBHBII
16 |CreneHs C LETbIM [TOKA3aTENEM 6.10. P
orpoc
1 MaTeMaTHIeCKUi
17 |CreneHsb C LEIbIM [TOKA3aTENEM 7.10.
TUKTaHT
1 DOpOHTAIBHBII
18 |CranmapTHas 3aluch 9Yucia. 7.10.
oTIpocC
Pa3mepbl 00bEKTOB OKpyXkaromiero mupa (ot | 1
19 [PIeMEHTapHBIX HACTHI[ 10 KOCMHYECKHX 13.10 [IpoBepounas
00BEKTOB), JUTUTEITFHOCTH MPOIECCOB o pabota

B OKPY’KaIOIIEM MHpE.




Pa3zmepbl 00BEKTOB OKpYIKAoIIero Mupa (ot

bo [PICMCHTapHBIX HACTHIL 10 KOCMHECKIX 14.10 DpoHTATBHBII
00BEKTOB), UTUTETHLHOCTh MTPOIECCOB o oTpoC
B OKpY’KaIoIIeM MHpE.
N DpOHTaJIBHBII
21 |CoiicTBa CTEMEHHU C IENBIM TIOKa3aTelleM 14.10.
orpoc
KonrtponbsHast padora Ne2 «Yucna n
KonTtposbHas
22 [BeruncieHus. CTEIEHb C IEIBIM 20.10.
pabota
MMOKa3aTeIeM»
N DpoHTAIBHBII
23 [KBampatHbIii TpEXwieH. 21.10.
orpoc
N MarematnuecKkui
24 |KBagpaTHbIN TpEXUIIEH. 21.10.
TUKTaHT
b5 PasnoxeHre KBaIpaTHOTO TPEXWICHA Ha )7 10 [TrcepMeHHBIIH
MHOKUTEH o ompocC
h6 PasnoxeHre KBaIpaTHOTO TPEXWICHA Ha 3,10 [IpoBepouHnas
MHOKHUTENH o pabota
7 KontponsHas pabora Ne 3 «Anrebpandeckue 310 KonTponpsHas
BbIpa)keHUs. KBagpaTHbII Tpexunen» o pabora
DpOHTAIBHBII
28  |AnreGpanueckas npoGh. 10.11. p
orpoc
9 JlonycTrMBble 3HAaYEHUS TIEPEMEHHBIX, 11.11 [[1ncbMeHHBIH
BXOSIIUX B aNTeOpandecKre BRIPAKCHUS T orpoc
30 JlonmycTrMBbIe 3HAYEHUS TIEPEMEHHBIX, 1111 DpoHTANTbHBIN
BXOSIIUX B aNre0pandeckue BBIPAKESHNS o orpoc
31 [lommycTumble 3HaYeHUsI IEPEMEHHBIX, 17.11 [IpoBepounas
BXOSIIUX B aNTreOpandecKue BBIPAKECHUS T pabota
. DpoHTATBHBIN
32  |Cokpamenue apoOeit 18.11. p
orpoc
. [I1cbMEHHBII
33  |Cokpamenue apoOeit 18.11.
orpoc
34  |Cokpamenue gpooeit 24.11 [Iposepoamad
T pabota
35 Crno)xeHre, BRIYUTAaHHE  aNreOpandecKux 511 DOpOHTANTBHBIN
pooeii. T orpoc
36 Crno)xeHre, BRIYUTAaHHE — aNreOpandecKux 511 MaremaTH4eCKUil
po0eii. o TUKTaHT
37 YMHOKEHHE U JIeJICHHE alre0pandecKux 112 [[1cbMeHHBIM
pooeii. T orpoc
38 YMHOKEHHE U JIeJICHHE alre0pandecKux b 12 [IpoBepouHnas
pobeii. T pabota
39 [IpeoOpa3oBaHue BEIpAKEHUI, COMEPKAIIIX b 12 DpoHTAIBHBII
anreOpandeckue Ipoodu o oTIpOC
40 [IpeoOpa3oBanue BhIpaXEHUH, COEpIKaILUX 812 [luceMeHHBIIH
asirebpandeckue poou o orpoc




41 [IpeoOpa3oBaHue BBIPAKEHHUH, COJEPIKAIINX 912 [IpoBepounas
anreOpandeckue Ipoodu T pabota
40 KonTpomnbHas padora Ned «Anredbpandeckue 912 KontpomnsHas
BeIpaXEHUs. Asredpandeckas 1poOby o pabora
DOpOHTAIBHBII
43 [KBampatHOe ypaBHEHUE 15.12. P
orpoc
MaTeMaTHYeCKHi
44  [KBampatHOe ypaBHEHHE 16.12.
TUKTaHT
. DOpOHTAIBHBIN
45  |®opMyiia KOpHEH KBaIpaTHOI'O ypaBHEHUS 16.12.
ornpoc
o [I1cbMEHHBII
46  |DopMyia KOpHEH KBaIpaTHOTO ypaBHEHUS 22.12.
oIpoc
DpOHTaJIBHBII
47 |Teopema Buera. 23.12.
oIpoc
MaTtemaTuuecKkui
48 |Teopema Buera. 23.12.
TUKTaHT
PemeHne ypaBHeHH, CBOISAIUXCS K [TucbMeHHbII
49 yp » CBOJISII 12.01.23
KBaJJpaTHBIM orpoc
50 Perienue ypaBHeHU, CBOAAIIUXCS K 12.01 [IpoBepouHas
KBaJpaTHbIM o pabora
51 [IpocTeiimue ApoOHO-paIIOHATEHBIE 13.01 MaremaTH4ecKuii
YpaBHEHHS. o IUKTaHT
5> [Ipocreiimme 1poOHO-palOHAIEHbBIE 19.01 [InceMeHHBIH
YpaBHEHHUSL. o onpoc
53 [IpocTeiimue ApoOHO-paIOHAIEHBIE 50.01 [IpoBepouHas
YpaBHEHHUS. o pabora
54 PermnieHne TEKCTOBBIX 3a7a4 C TIOMOIIBIO 20.01 [ IrcbMeHHBIN
KBaJIpaTHBIX YPAaBHEHUM o 0IpocC
55 PemieHne TeKCTOBBIX 3a/1a4 C ITOMOIIBIO 26.01 [InceMeHHbIH
KBa/IpaTHBIX YPaBHEHUM o ompoc
56 Penienne TEKCTOBBIX 3aa4 C MOMOIIbIO b7.01 [IpoBepouHas
KBaJpaTHBIX ypaBHECHUI o pabota
57 KontpomnbHas padora Ne5 «YpaBHeHUs u 701 KontponbHas
HepaBeHCTBA. KBajipaTHbIE ypaBHEHUS) o pabota
JIuneiiHOe ypaBHEHUE C IBYyMs [IEPEMEHHBIMU .
yp /1By p N DOpoHTaNBHBIN
58  |ero rpaduk, mpuMepsl peleHns ypaBHEHUH 2.02. oIDOC
B IICJIBIX YHCIIAX. P
JIuneiiHOe ypaBHEHUE C IBYyMs [IEPEMEHHBIMU .
yp /1By p N [InceMeHHBIH
59  |ero rpaduk, MpuMepsl pelIeHns] ypaBHEHUH 3.02 oIDOC
B IICJIBIX YHCIIAX. P
60 Pemenue cucreM AByX JIMHEHHBIX YPaBHEHUI 302 [IpoBepouHas
C ABYMs [IEPEMEHHBIMU o pabora
61 Pewienue cucreM ABYX JIMHEHHBIX YpaBHEHUI 9.02 [I1cbMEHHBII
C IByMsI IEPEMEHHBIMU o orpoc




62 Perenue cuctem qBYX JTMHEHHBIX ypaBHEHUH 10.02 [TucbMeHHBII
C IByMsI IIEPEMEHHBIMH o orpoc
63 [ IpyMepsl pelieHns CUCTEM HETUHEUHBIX 10.02 [IuceMeHHBIN
YpaBHEHMH C IByMs IEPEMEHHBIMHU. o orpoc
64 [IprMeps! peleHus: CUCTEM HETMHEHHBIX 16.02 [IpoBepounas
YpaBHEHUH C IByMs IEPEMEHHBIMU. o pabora
['paduueckas MHTEpIpeTaLs YpaBHEHHS C .
pag PHpETALUA yp o [IrcEMEeHHBIN
65  |[ABYyMsI IEPEMEHHBIMU M CUCTEM YpaBHEHUH C 17.02. oIDOC
IByMs IEPEMEHHBIMU p
['paduueckas MHTEpIpeTaLs YpaBHEHHS C .
pag PHpETALUA yp o [IcEMEeHHBIN
66  |IBYMsI IEPEMEHHBIMU M CUCTEM YpaBHEHUH C 17.02. oIDOC
IByMs IEPEMEHHBIMU p
67 Pemntenne TekcTOBBIX 3a7au C MOMOILBIO 503 [IpoBepounas
CHUCTEM YpaBHEHUI ’ pabota
63 PermieHne TEKCTOBBIX 3a7a4 C IIOMOIIBIO 303 [ IricbMeHHBINH
CHCTEM YPaBHEHUI o OIIPOC
69 PermnreHne TEKCTOBBIX 3a7a4 C TIOMOIIBIO 303 [ IrcbMeHHBINH
CHCTEM YpaBHEHUH ’ orpoc
70 KontpomnsHas padora Ne6 «YpaBHEHUS U 903 KonTtpomsHas
HepaBeHCTBAa. CHCTEMBI ypaBHEHUI o pabota
DpOHTaJIBHBII
71  [UucroBble MPOMEXKYTKU 10.03
orpoc
N MareMaTHueCcKHii
72  [UucnoBble HEpaBEeHCTBA U UX CBOMCTBA 10.03
TUKTaHT
73 HepaBeHCTBO ¢ 01HOM IEPEMEHHOM. 16.03 DpOHTAIBHBIN
o ompoc
74 |HepaBeHCTBO ¢ OJHOW EPEMEHHOM. 17.03. Tect
75 JIuHeiiHble HEpaBEHCTBA C OJHOW NEPEMEHHOI 17.03 [I1cbMEHHBII
U UX PELICHUE R OIIPOC
76 JIuHeiiHble HEpaBEHCTBA C OJJHOW MEPEMEHHOI 3.03 MaremaTH4eCKUi
1 UX pELICHUE T MUKTaHT
77 CrcTeMbl TUHEHHBIX HEPABEHCTB C OIHOU 6.04 [IpoBepouHas
[EPEMEHHON U X peLIeHHE o pabota
78 CrcTeMbl TUHEHHBIX HEPABEHCTB C OJHON 704 [T1cbMeHHBIM
[EPEMEHHOM U UX pelIeHue ’ orpoc
79 CucTeMbl TUHEHHBIX HEPABEHCTB C OJHOU 704 [TucbMeHHBII
[EPEMEHHOM U UX pelIeHne ’ orpoc
300paskeHne peneHus TMHEHHOTO .
. DOpOHTaIBHBIN
80 |HepaBeHCTBA U MX CUCTEM Ha YUCIIOBOI 13.04 OIDOC
[IPSIMOU p
300paskeHne peneHus TMHEHHOTO .
. [InceMeHHBIH
81 |HepaBeHCTBa U MX CUCTEM Ha YUCIIOBOMI 14.04. oIDOC
[IPSIMOU p
82 KontpomnbHas padora Ne7 «YpaBHEHUS U 14.04 KontpomnsHas
HepaBeHCTBa. HepaBeHcTBay o pabora




DpoHTANBHBIN

83  [[Tonsarue dpyHKuMH. 20.04. onpoc

’4 O6J1acTh onpeaeneHus] 1 MHOKECTBO 51,04 MarematnuecKkui
3HAYCHUN (YHKIIUH. o TUKTaHT

85 |CmocoOb! 3amanus QyHKIHI 21.04. PpoHTaNLHIi

oIIpoc
DOpOHTaIBHBIN

86 |I'padux QyHKIHH. 27.04. onpoc
CBoiicTBa (DyHKINHU, HX OTOOpakeHUE Ha

87 28.04. TecT
rpaduke

88 |Yrenue u moctpoeHue rpaduKoB PyHKITHIHA 28.04. [1HCEMCHREIT

o11pocC

89 [Tpumepsl rpadukoB GyHKINI, OTpaXKAIOIINX 4.05 [IpoBepouHas
[pEaJIbHBIE MPOLIECCHI. e pabota
DOYHKIINH, OTMCHIBAIOIIIE MIPIMYIO U DporTanbHbiii

90 |oOpaTHYIO IPOMOPLIHMOHATEHBIE 3aBUCUMOCTH, 5.05 oIDoC
X TpapuKu p

[T1cbMEeHHBIM

91 |['mnepOoia 5.05

o1Ipoc
[IpoBepounas
— .2

92  |['padux pyHkumm y = x 11.05 babota

93 Dynkumm y = x%, y = x3, rpaduueckoe peneHn 12.05 MartemaTuuecKkui
€ YpaBHEHUI! U CHCTEM ypaBHEHHH o IUKTaHT
DyHKIMU .

94 y:\/x, y=IxI; rpaduueckoe pemicHue 12.05. lo_llfcé’geHHbm
YpaBHEHUH U CUCTEM ypaBHEHUI p
DyHKIUH Y = X%, Y = X3, .

95 [y=\x, y=IxI; rpaduueckoe pemcnue 18.05. lO_II_II/IC;I:VICHHLII/I
YpaBHEHUH U CUCTEM ypaBHEHUI p
KonTponpsHas padora Ne8 «DyHKIHH. KontponpHas

96 19.05.

OcHOBHBIE TIOHSTHS. YKCI0BBIE yHKINI» pabora

97 [IpeoOpa3oBaHye YNCIOBBIX BEIPaXKEHUH, DOpoHTaNBHBIN

CoZIepIKallNX KBaJIpaTHbIE KOPHU orpoc
19.05.

03 [IpeoOpa3oBanme BRIPpAKEHUH, COACPKAIINX [lrceMeHHbII
asreOpandeckne Ipoou orpoc

99 PermnreHne TEKCTOBBIX 3a7a4 C TIOMOIIBIO [IpoBepouHnas
KBaZpaTHBIX YPABHEHUI paboTa

25.05.

100 CrcTeMbl TUHEHHBIX HEPABEHCTB C OIHOU DpOHTaJIBHBII
[epeMEHHOI U UX pelIeHue o1IpocC
lTorosas KoHTponbHas paboTa «IloBTOpeHne KonTtpomnsHas

101 26.05.

1 00001IICHIE pabota
102 |MTorosslil ypox 26.05. (PpOHTATLHEIH

orpoc




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O ITPOLIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

Anrebpa. 8 xi1acc: yueOHUK it 001e0o0pa3oBaT. OpraHu3aiuii ¢ IPUI0KEHHEM Ha SJICKTPOHHOM
vocutene/( FO.H.Maxkapsraes, H.I'.Munmiok, K.1.Hemkos, C.b.CyBopoBa) ; mox pe.
C.A.Temsxosckoro.-M.: [Ipocsemnienne,2013.

METOANYECKHUE MATEPHUAJIBI JIJIAA YUYUTEJIS

Anre0pa. 8 kinacc: yueOHuUK Juis 001ieo0pa3oBaT. OpraHu3aiuii ¢ NpUIOKEHHEM Ha SJICKTPOHHOM
nocurene/( FO.H.Maxkapsraes, H.I'. Munmtok, K.M.Hemkos, C.5.CyBopoBa) ; oz pex.
C.A.Temskosckoro.-M.: [Ipocsemienue,2013.

Koxos B.W. Anrebpa. Junaktudeckue matepuansl. § kinacc. XKoxos B.1., KO.H.Maxkapsrues,
H.I'.Munmiok,

XKoxos B.W. Ypoxu anredps! B 8 kinacce: kaura s yautens/ XKoxos B.U., I'.J]. Kapramesa

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET

https://resh.edu.ru/

https://edu.skysmart.ru/

http://school-collection.edu.ru



http://school-collection.edu.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/

MATEPUAJIIBHO-TEXHUYECKOE OBECIIEYEHWE OBPA3OBATEJIBHOI'O ITPOLHECCA
YYEBHOE OBOPYJOBAHUE

OBOPYIOBAHMUE JJIsA NIPOBEJEHUSA IPAKTUYECKUX PABOT
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