MHUHUCTEPCTBO ITPOCBEIIEHUS POCCUMCKOM ®EJIEPALIUN
MuHHCTEPCTBO 00pa30BaHMs ¥ HAYKH AJITaHCKOTO Kpas
Komuret agmunuctpaunu [lepBomaiickoro paiiona mo o0pa3oBaHuIO
MBOY «3ynunosckas COLL»

«ITPUHSATO» «ITPUHSATO» «YTBEPX]] >
[Iporokon MO yuwmreneit Matemaruku  lIpoTokon meacoBera Nel2  — Jupextop nmoBckast COILy
Nel ot «29» aBrycra 2022 . oT «29» aBrycra 2022r. H.B.IIpusanosa

[Mpukaz NQIQ%I[ ot «31» aBrycra 2022 1.

PABOYASI IPOTPAMMA
(1D 4609475)

y4eOHOro Kypca
«AJITEBPA»

st 8 Kiacca OCHOBHOTO 001Iero 00pa3oBaHus
Ha 2022/2023 yueOHbIN TOA

Cocrasurens: Bnacosa Upuna MuxaitnoBHa
YUUTENIb MATEMATUKU

3yaunoso 2022



HOACHHUTEJIBHAA 3ANTNCKA

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IPEJIMETA «AJI'EBPA»

Pabouas mporpamMma mo yde6HOMY Kypcey "Anrebpa" mis oOydaroniuxcs 8 KiaccoB pazpadoTaHa Ha ocHOBe DenepallbHOTO
TOCYAapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApPTa OCHOBHOTO OOIIETO 00pa3oBaHMS C Y4ETOM M COBPEMEHHBIX MHPOBBIX
TpeOOoBaHUIl, TNPEABABIAEMBIX K MaTEeMaTHIECKOMY OOpa30BaHMIO, W TPAagWLIUN POCCHUICKOro o00pa3oBaHUs, KOTOpBIE
o0ecrieunBaOT OBJAJCHNUEC KIIOYEBBIMH KOMIIETCHIMSIMH, COCTABISIOIIMMH OCHOBY JUIS HETPEPBHIBHOTO OOpa3oBaHUS |
CaMOpa3BUTHUS, a TaK)Ke IEJOCTHOCTh OOLIEKYJNbTYPHOTO, JIMYHOCTHOTO W II03HABATENLHOTO pa3BUTUA oOydaromuxcs. B
porpamMMme YYTeHbl Wjeu W mnojoxeHus KoHuenimu pasBuTHs MareMatHueckoro obpaszoBanus B Poccuiickoit denepanyu. B
smoxy 1u(ppoBol TpaHchopMaLUK BceX cdep YenoBeYeCKOl AesATeIbHOCTH HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM
YeJoBeKOM Oe3 0a30BOI MaTeMaTHYeCKOi MOATOTOBKU. YiKe B LIKOJIE MAaTeMaTHKa CIY)KUT ONOPHBIM IPEIMETOM JUIS U3y4YEeHUS
CMEXHBIX JUCLUIUIMH, a MOCJE IIKOJBI peajlbHOW HEOOXOAMMOCTBIO CTaHOBHUTCS HENpEpbIBHOE 00pa3zoBaHHE, YTO TpeOyeT
TIOJTHOLIEHHOH 06a30B0i1 00111€00pa30BaTEIbHON TOITOTOBKH, B TOM YHCIIE U MaTEMaTHYECKOM.

310 00YyCIOBIEHO TEM, YTO B HAllM JIHH PAcTET 4Mcio mpodeccuil, CBA3aHHBIX C HENOCPEJCTBEHHBIM HPUMEHEHHEM
MaTeMaTHKN: U B chepe IKOHOMHUKH, U B OM3HECE, U B TEXHOJIOTHYECKNX O0NACTAX, M Jake B TyMaHHWTapHbIX cdepax. Takum
00pa3oM, KpyT IIKOIBHUKOB, U1 KOTOPBIX MaTEMaTHKa MOKET CTAaTh 3HAYUMBIM IIPEAMETOM, PACIIHPSIETCS.

[IpakTHyeckas MMOJIE3HOCTh MAaTEMaTHKH OOYCIIOBIEHa TEM, YTO €€ NPEIMETOM SIBILSIOTCS (DyHIAMEHTAIBHBIE CTPYKTYPBI
HAIIeTO MUpA: IPOCTPAHCTBEHHBIE (POPMBI N KOJIMUECTBEHHBIE OTHOLICHHUS OT MPOCTEHIIINX, YCBANBAEMBIX B HETIOCPEICTBEHHOM
OTIBITE, JI0 IOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX JUIS Pa3BUTHS HAYyUHbBIX M MPUKJIAAHBIX naeH. be3 KOHKpEeTHBIX MaTeMaTHIECKUX
3HAQHWH 3aTPyJHEHO TIOHMMAaHWE IIPUHIMIOB YCTPOHCTBA W HCIOJIB30BAHUS COBPEMECHHOW TEXHHKH, BOCIPHATHE |
MHTEpIIPETalus Pa3HOOOPa3HOH COIMaNbHON, YKOHOMUYECKOH, MOJUTUYECKONH MH(pOpManuy, Manod(hGeKTUBHA MOBCEIHEBHASL
MpakTHYecKas JAesTeIbHOCTh. KakjoMy 4enoBeKy B CBOEH KM3HU NPHUXOAUTCS BBIIOJIHATH PAcYEThl U COCTABIISATH aJITOPHTMBI,
HAXOJHUTh M MPUMEHATh (OPMYJbI, BIaJeTh NPAKTHYECKUMH NMPUEMaMH TeOMETPUYECKUX H3MEPEHUH U MOCTPOCHUH, YNUTATh
nHpopManuio, MpeACTaBICHHYI0 B BUJAE TaOHI, AUarpaMM U TpadHUKOB, KUTh B YCIOBHSX HEONPENEIEHHOCTH M MOHHMATh
BEPOSITHOCTHBIN XapakTep Cy4alHBIX COOBITHI.

OnHOBPEMEHHO C pacIIMpeHueM cep NMPUMEHEHUs] MaTeMaTHKH B COBPEMEHHOM OOIIECTBE BCE Ooiee BaXKHBIM CTAHOBHTCS
MaTeMaTHYeCKUH CTWIIb MBIIUICHHS, TPOSBISAIOMINICS B ONpeNeNEHHBIX YMCTBCHHBIX HaBBbIKax. B mpomecce H3ydeHUS
MaTEeMaTHKH{ B apCCHAT NMPUEMOB M METO/IOB MBIIUICHHS YEJIOBEKa €CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS MHAYKIWS U JETyKIHS,
00001eHne 1 KOHKPETHU3aIHs, aHAIN3 U CHHTE3, KJIAaCCH(PUKALM M CHCTeMaTH3alus, abcTparnpoBanue U aHainorus. OObeKThI
MaTeMaTHYeCKUX YMO3aKJIIOYEHHH, IpaBWia WX KOHCTPYHMPOBAHHS PACKPHIBAIOT MEXaHW3M JIOTHYECKHX IOCTPOCHHH,
CHOCOOCTBYIOT BBIpaOOTKE yMEHHS (OPMYIHPOBaTh, OOOCHOBBIBATH M JIOKA3bIBATh CYXKICHHSA, TEM CaMbIM pa3BUBAIOT
JIOTHYECKOe MbllUleHHe. Benymias poib NPUHAUICKUT MaTeMaruke W B (OPMUPOBAHHHM AITOPUTMHUYECKONH KOMIIOHEHTHI
MBIIIICHUS] 1 BOCHMTAaHUW YMEHHUH JIEHCTBOBATh MO 33/IaHHBIM JITOPUTMaM, COBEPLICHCTBOBATh M3BECTHBIE U KOHCTPYHUPOBAThH
HOBbIe. B mporecce pemieHus: 3a7ad — OCHOBOHW y4eOHOH AEATEIBHOCTH HAa YpOKAaX MaTeMaTHKH — Pa3BUBAIOTCS TaKXKe
TBOpYECKas ¥ MPUKJIaAHAS CTOPOHBI MBILICHUS.

OOyueHne maremaTuke Aa€T BO3MOXKHOCTh Pa3BUBATh Y OOy4arOLIMXCS TOUHYIO, PALMOHAJIBbHYIO U WH()OPMATHBHYIO peub,
yMeHHe OTOMpaTh HauboJiee MOJXOJIIINE S3bIKOBbIE, CUMBOJIMUECKHE, IpadUuecKue CPEeICTBA Uil BBIPAKEHHS CYXKASHHH U
HAarJISHOTO UX MPEJCTaBICHHUS.

Heo0xoaumMbIM KOMIIOHEHTOM OOIIel KyJBTYpbl B COBPEMEHHOM TOJIKOBAHMH SIBIISICTCS OOIIee 3HAKOMCTBO C METOAAMH
MO3HAHMS JICHCTBUTEILHOCTH, IPEACTaBICHHE O MpeIMeTe M METOJaX MaTeMaTHKH, WX ONIMYMH OT METOHOB JPYTHX
€CTECTBEHHBIX M T'YMaHHUTAPHBIX HayK, 00 0COOEHHOCTSX MPUMEHEHNSI MAaTEMAaTHKHU JJIsl PEIICHUs] HAYYHBIX M NPUKJIAIHBIX 3a1ad.
Taxum 06pa3om, MaTemMaTHdeckoe 00pa3oBaHie BHOCHT CBOH BKJIaJ B (JOPMUPOBAHHUE OOIIECH KyJIbTY Pbl YETIOBEKa.

W3yueHne MaTeMaTHKH TaKKe CIIOCOOCTBYET SCTETHYECKOMY BOCIHMTAHMIO YeJIOBEKa, MOHMMAHHUIO KPacoThl M H3SIIECTBA
MaTeMaTHYECKHX PacCyKIeHNH, BOCIPUITHIO T€OMETPUIECKUX (OPM, YCBOCHHUIO U CUMMETPHH.

OEJU N3YYEHUSA YYEBHOT' O ITPEJIMETA «AJI'EBPA»

Anrebpa SIBIISIETCS OJIHUM U3 OMOPHBIX KYPCOB OCHOBHOU INKOJBI: OHAa OOECleUMBACT M3YyYEHHE APYTUX AMUCIMIUINH, KaK
€CTECTBEHHOHAYYHOTr0, TaK W TyMaHHTapHOIO IIMKJIOB, €€ OCBOCHHE HEOOXOJMMO JUIS MPOJODKEHHsS O0pa3oBaHUsl W B
MTOBCETHEBHOM KM3HH. Pa3BuTHE y 0Oy4YarolmMXCs HAYYHBIX MPEJCTABICHUN O MPOUCXOXKIACHUH U CYIIHOCTH aNreOpamyecKix
a0cTpakimid, CcHoco0e OTPaXKCHHS MAaTEeMAaTHYeCKOM HAayKOW SIBICHWA M TPOIECCOB B MPHPOJE U OOIIECTBE, POIH
MaTEeMAaTHYECKOTO MOJICIIUPOBAHUS B HAYYHOM MTO3HAHUH U B IIPAKTHKE CIOCOOCTBYET OPMHPOBAHUIO HAYIHOTO MHPOBO33PEHHS
Y KaueCTB MBINUICHUS, HEOOXOUMBIX JUIS aJlaliTalldd B COBPEeMEHHOM IH(ppoBOM oOriecTBe. 3yueHne anreOpsl €CTeCTBCHHBIM
0o0pa3oM oOecreyrBaeT pa3BUTHE YMEHHS HaOM0maTh, CPaBHHUBATh, HAXOIWTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTH
MBIIIIJIEHHsI, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JCHCTBHS W BBIBOABI, (DOPMYIHPOBATH YTBEPIKIACHHS.
OcBoeHne Kypca anreOpsl 00eCTIeYnBaeT Pa3BUTHE JIOTUIECKOTO MBINUICHUST OOYYArOIIMXCS: OHU HCIOJB3YIOT NEAYKTHBHBIE U
WHIYKTHBHBIE pacCykIeHHus, 0000IeHne 1 KOHKPETU3aIHi0, abcTparupoBanue u aHajoruto. O0ydenne anredpe mpeamnonaraet
3HAUUTEJbHBIA 00BEM CaMOCTOSTENBHOW JIESITENIbHOCTH OOYYaloIIMXCsl, II03TOMY CaMOCTOSITEJIbHOE pellleHne 3aaady
€CTECTBEHHBIM 00pa30M SBIISIETCS pean3aliell AeITeNbHOCTHOTO IPUHITAIA O0YUICHNS.

B crpykrype mporpammbl ydeOHOro Kypca «AnredOpa» OCHOBHOW IIKOJBI OCHOBHOE MECTO 3aHHMAKOT COJACPKATEeIbHO-
METOJMYeCcKie JTHHUHN: «Huclia W BBIYHCICHU»; «AITeOpanvecKue BBIPAXKCHUD», «YPABHCHUS M HEPABEHCTBa», « DYyHKIUM».
Kaxxmast u3 3TUX comepiKaTeIbHO-METOAMYCCKIX JIMHUNA Pa3BUBACTCS HA MPOTSKEHUU TPEX JIET U3yUSHHs Kypca, €CTECTBEHHBIM
00pa3oM IepervieTasich U B3aUMOACUCTBYS C APYTUMH €T0 JIMHUSAMH. B Xole M3ydeHHs Kypca OOyYalONIMMCS MPUXOIUTCS
JIOTHYECKU PACCYXKIaTh, HCIOJIH30BATH TEOPETUKO-MHOXKECTBCHHBIM SI3BIK. B CBSA3M ¢ 3THM IeliecooOpa3sHO BKIIOYHTH B
mnmporpamMmMy HEKOTOPBIE OCHOBBI JIOTUKHU, ITPOHU3BIBAIOIINUE BCE€ OCHOBHBIC pas3acjbl MAaTEMaTU4YE€CKOI'O 06pa3OBaHI/Iﬂ u



CHOCOOCTBYIOIIME OBJAJICHUIO OOYYarOIUMUCS OCHOB YHHBEPCAILHOIO MAaTEMAaTHYECKOTO s3bIKa. TakuM 00pa3oM, MOXKHO
YTBEPKIATh, YTO COJCPKATEIBHON U CTPYKTYPHOH OCOOCHHOCTBIO Kypca « AJreOpay sIBISICTCS. €r0 HHTETPUPOBAHHBIN XapakTep.

Conepxanue TUHUM «YWCIa W BBIYUCICHUS» CIYKUT OCHOBOW I JAJbHEHIEr0 M3Y4YeHHs] MAaTEMAaTHKH, CIIOCOOCTBYET
Pa3BUTHIO y OOYYAIOIIUXCS JIOTHYECKOTO MBIIIICHUS, (DOPMHPOBAHUIO YMEHHUS TIOJh30BaThCSA AINTOPUTMAMH, a TaKkKe
MPHOOPETEHNIO TPAKTUIECKUX HABBIKOB, HEOOXOIMMBIX IS TOBCEIHEBHOW JKM3HH. Pa3BUTHE MOHATHS O YHCIE B OCHOBHOM
IIKOJIE CBS3aHO C PAlMOHAJIHHBIMH M HPPAIMOHATBHBIMHI YHCIaMH, (OPMHPOBAHIEM IPEACTaBICHUI O NEHCTBUTEIHHOM YHCIIE.
3aBepIIeHNe 0CBOSHIS YHCIIOBOI JTMHAN OTHECEHO K CTapIIeMy 3BeHY 00IIero oopa3oBaHusl.

CopneprkaHue IByX anreOpandecKux JHHUN — «AnreOpandeckne BEIpaKCHUS» U «YPaBHEHUS W HEPABEHCTBA» CIIOCOOCTBYET
(hopMHUpPOBaHUIO Y 00YYAIOIIUXCS MATEMAaTHUYCCKOrO ammapara, HeOOXOIMMOTO Ui PEIICHUS 3aJad MaTCMAaTHUKU, CMEXHBIX
MPEIMETOB U MPAKTHKO-OPUCHTUPOBAHHBIX 3a71a4. B OCHOBHOI mIKoJie Y4eOHBIN MaTeprai rpynImuPyeTCsi BOKPYT pallOHATBHBIX
BBIpOKCHUI. AnreOpa IEMOHCTPUPYET 3HAUCHUE MAaTEMATHKH KaK S3bIKa JUIS MOCTPOCHHUS MAaTEeMAaTHYCCKUX MOJICICH, OMHCaHUS
MPOIICCCOB W SABJICHUIN peaibHOTO MUpa. B 3amaun oOyueHus anreOpe BXOIAT TaKKe NalbHEHIIEe pa3BUTHE AITOPUTMUYECKOTO
MBIIIUICHUSI, HEOOXOMUMOIO0, B YaCTHOCTH, JJs OCBOCHHsS Kypca HHGOOPMATHKH, ¥ OBJAICHUC HABBIKAMH JCIYKTUBHBIX
paccyxnenuii. I[IpeoOpazoBaHne CHMBONBHBIX (OPM BHOCHUT CBO# crenuduYeckuii BKIa B Pa3BUTHE BOOOpPaXKEHUS,
crocoOHOCTEH K MaTeMaTHIECKOMY TBOPUYECTBY.

Conepxanne (QyHKIMOHATHHO-TpapUUECKONW JIMHUM HALEIeHO HA MOJIyYeHHE INKOJPHUKAMH 3HAHHH O (QYyHKOMAX Kak
Ba)XHEUIIe MaTeMaTHYeCKOW MOJENH s OMHCAaHUS M WCCIEAOBAHMS Pa3HO OOPa3HBIX IPOIECCOB W SBICHUH B NPHPOJIE H
obmectBe. M3ydeHme 3TOro Marepmaia CIOCOOCTBYET pa3BUTHIO y OOydYalOImWXCS YMEHHS WCIOIb30BaTh pa3IMIHEIC
BEIPA3UTENBHBIC CPEICTBA S3BIKA MAaTEMAaTHKU — CIOBECHBIC, CHMBOJIMYECKUE, TpaduuecKnue, BHOCUT BKJIAX B (OPMHPOBAHUE
MIPEICTaBICHAN O PO MATEMATHKA B PA3BUTHH [UBIIIN3AINN U KYJIbTYPHL

MECTO YYEBHOI'O IPEJJMETA «MUCTOPUSI» B YYEBHOM IIJIAHE

CornacHo y4eOHOMY IUIaHy B 8 Kilacce m3y4aercs y4eOHBIH Kypc «AireOpay, KOTOPBIH BKJIIOYACT CIEAYIOIIUE OCHOBHBIC
paszensl cofep:kaHus: «Hucia M BBIUUCIEHUS», «AnreOpandeckue BBIPaKEHHUs», «YPAaBHEHHUS M HEpaBEHCTBa», «DyHKIHN».
Y4eOHBIH I1aH Ha N3y4YeHHEe anreOphl B 8 Ki1accax OTBOAMT 3 yYUeOHBIX Yaca B HeAelo, 102 y4eOHBIX yaca B TOJI.

COJAEPKXAHUE YYEBHOT O KYPCA "AJI'EBPA"

Yuciaa ¥ BLIYHCIEHUA

KBaapaTHblii KopeHb U3 yncia. [loHATHE 00 MppaIoHaIbHOM Yucie. JecaTudHble MpHOIKEHUS HUPPANHOHATBHBIX YUCEIL.
CBoiicTBa apu(pMETHICCKUX KBAJPATHBIX KOPHEH U MX MPUMEHEHHE K IPeoOpa30BaHUIO YHCIOBBIX BBIPAKCHUH M BBIYHUCICHUSIM.
JleiicTBUTEILHBIC YHCIIA.

CremneHs C eNbIM MOKazatesaeM u e€ cBoiicTBa. CTaHJapTHAs 3alKCh YUCIA.

AJjredpanyeckue BbIpaKeHUs

Kanpatasiii TpEXwieH; pa3noskeHHe KBaIpaTHOIO TPEXUIeHa Ha MHOKUTEIN.
Anrebpanueckass JpoOb. OCHOBHOE CBOWMCTBO anreOpanueckoil apobu. CroskeHue, BBIUUTAHUE, YMHOXKEHHE, JeJCHUE
anredpandyeckux Ipooeil. PannoHa bHbIC BRIPAKEHUS U UX MIPe0Opa3oBaHue.

YpaBHemm U HEPABEHCTBA

KBampatHoe ypaBHeHHe, (opMyiia KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera. Perienue ypaBHEHHH, CBOIAIIMXCS K
JUHEHHBIM U KBaJIpaTHBIM. [IpocTeiimre qpoOHO-palioHaNbHBIE ypaBHEHHUS.

I'paduueckas wHTEpHIpeTallus ypaBHCHUH C ABYMs MEPEMEHHBIMH M CHCTEM JIMHEHHBIX YpPaBHEHUI C IBYMs IEPEeMEHHBIMHU.
[Ipumeps! perieHns CUCTEM HEMHEHHBIX YpaBHEHUM ¢ ABYMsI IEPEMEHHBIMHU.

PemeHne TeKCTOBBIX 3a7ay anreOpandecKuM CIrocoOoM.

UucnoBble HepaBeHCTBA M MX cBoicTBa. HepaBeHcTBO ¢ onHOM mnepemMeHHON. PaBHOCHIBHOCTH HepaBeHCTB. JIuHeiHbIE
HEpaBeHCTBa ¢ 0AHOM nepeMeHHON. CUCTEMBI TMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

DOyHKINHU

Ionsrne pynkun. ObnacTs onpeaeneHus 1 MHOXKeCTBO 3HaueHnH pyHKIH. CriocoOs! 3aganns GyHKINH.

I'padux dysknmm. Urenue cBoiicTB QyHKium mo e€¢ rpaduky. [Ipumeps rpaduxoB (yHKOHH, OTpa)karoUUX peajbHBIC
MPOLIECCHI.

OyHKIINH, OTIHCHIBAIOIITHE IPAMYIO u  o0paTHyI0  TPONOPIMOHAILHBIE 3aBHCHUMOCTH, ux  rpaduku.
Oynkmuny = X2,y = X3, y=\x, y= IxL

I'padmueckoe perreHne ypaBHEHHH U CHCTEM ypaBHEHHH.

B nannyto paGodyo nporpaMmy BKJIIOYEHBI OTCYTCTBYIOIINE JIEMEHTHI COJIep KaHHs COTTIaCHO IIPHUMEpHON paboueit
HporpamMe 1o anreope:

YucnoBble TPOMEKYTKH;

[IpeobpazoBaHue HEIbIX BHIPAKEHHH;

Muorousienbsl. @opMyIbl COKpALIEHHOTO YMHOXKEHUS;

Pewrenue 3aau, ypaBHEHHI 1 UX CHCTEM;



HNJIAHUPYEMBIE PE3YJIbTATBI
OcBoenne yueOHOTO Kypca « ANreOpbl» JOHKHO 00eCTIeunBaTh JOCTHKEHIE Ha YPOBHE OCHOBHOTO 00IIIETO 00pa30BaHUS
CIIEIYIOUINX JINIHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3yIbTATOR!
JUYHOCTHBIE PE3YJIbTATbBI

JImgHOCTHBIE pe3yabTaThl OCBOSHHS MIPOTPAMMEI YIEOHOTO Kypca « Anredpa» XapaKTepH3yIOTCs:

IaTpuoTnyeckoe BocnUTAHHE:

MPOSIBIIEHHEM HMHTEpeca K MPOIIIOMY M HACTOSIMIEMY POCCHHCKOW MaTeMaTWKH, IICHHOCTHBIM OTHOIICHHEM K JOCTIKCHUSAM
POCCHHCKMX MaTeMaTUKOB M POCCHUMCKOW MaTeMaTHYECKOW IIKOJIBI, K WCIIOJIb30BAHHIO 3TUX JOCTHXKCHUH B JAPYIMX HayKax U
NPUKIIAJHBIX cepax.

I'paxnanckoe u 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBINOJHEHUIO O0S3aHHOCTEH TpakJaHWHA W pealn3alliy €ro Ipas, MPEJCTaBICHHEM O MaTeMaTHYeCKHX
OCHOBaxX (DYHKIIMOHMPOBAHHUS Pa3IMYHBIX CTPYKTYp, SIBJICHHH, MPOLEAYpP TPakIaHCKOro oOIecTBa (BBIOOpPHI, OMPOCHI M IIp.);
TOTOBHOCTBIO K OOCYXJICHUIO STHYECKUX MPOOJIeM, CBA3aHHBIX C NPAaKTUYECKUM NPUMEHEHHEM JIOCTH)KEHHI HayKH, OCO3HaHUEM
BaXHOCTH MOPaJTb- HO-dTHYECKHUX IPUHIINAIIOB B ACATEIHHOCTH YIEHOTO.

Tpynosoe BociuTanue:

YCTaHOBKOH Ha aKTUBHOE YYacTHE B PEIICHUN PAKTHUECKUX 3324 MaTEMaTHICCKOH HAIIPaBICHHOCTH, OCO3HAHHEM BaXXHOCTH
MaTeMaTHIECKOTo 00pa3oBaHMA Ha MPOTSDKCHUH BCEH JKM3HM ISl YCIICITHOW MPO(EeCCHOHANBHON ICATENBHOCTH W Pa3BUTHEM
HEOOXOIUMBIX YMECHHI;

OCO3HaHHBIM BHIOOPOM ¥ TIOCTPOCHHUEM WHAWBUIYATBHOW TPAaSKTOPHH O0pa30BaHUS M KU3HCHHBIX IDTAHOB C YYETOM JIMYHBIX
MHTEPECOB M OOIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYecKoe BOCIUTAHME!

CIOCOOHOCTBIO K OMOIMOHAIFHOMY M O3CTETHYECKOMY BOCIHpHUSTHIO MaTeMaTH4YeCKUX OOBEKTOB, 3a/ad, PELICHUH,
paccykIeHni; yMEHHIO BUIETh MaTeMaTHUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

LlenHocTH HAYYHOTO MO3HAHMS:

OpHUCHTAINEeH B IEATEIHLHOCTH Ha COBPEMEHHYIO CHCTEMY HAYUYHBIX MPEICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS
YeNoBeKa, MPUPOABI M 00IIecTBa, TOHUMAHUEM MAaTEeMaTHYeCKOH HayKH KakK C(ephl YeNOBEUECKOH AEATEIFHOCTH, JTAIoB e&
Pa3BUTHS U 3HAYUMOCTH JUTS Pa3BUTHS [IUBIIIH3AIINY;

OBIIAICHUEM SI3BIKOM MaTEMAaTHKH M MaTEMaTHYECKON KyIbTYPOH KaK CPEICTBOM MO3HAHIS MUPA;

OBIIAICHUEM TMPOCTECUIIIMMHU HABBIKAMH HUCCIICAOBATEIECKON ACATEIEHOCTH.

du3nyeckoe BocnuTaHue, GopMupoBaHue KYJIbTYPbI 310POBbS H YMOIHOHAIBHOIO (JIATOIOTYYHSI:

TOTOBHOCTBIO TNPUMEHATh MaTeMaTH4eCKHe 3HAaHUS B HMHTEpPEcaX CBOErO 3J0POBbs, BEICHHs 3J0POBOro o0pasza >KHU3HH
(3mopoBoe nMTaHue, COATAHCHPOBAHHBII PEKHUM 3aHATHH U OTIbIXA, PEryJsipHas (pu3nuecKkas akTHBHOCTD);

c(OpPMHUPOBAHHOCTHIO HABBIKA pe(ICKCHH, PU3HAHUEM CBOETO MpaBa Ha OIIMOKY U TAKOTO JKe IpaBa JPyroro yeioBeka.

JK0J10rHYecKoe BOCIUTAHUE:

OpHEHTalell Ha NMPUMEHEHHEe MaTeMaTHYeCKHX 3HAHWIl JJIsl pelleHus 33/1a4 B 00JaCTH COXPaHHOCTH OKpY’Karollei cpelpl,
TJIaHUPOBAHUS MMOCTYIIKOB Y OIIEHKH UX BO3MOKHBIX HOCHC}ICTBI/Iﬁ AJIA oxpymaromeﬁ CpeabI;

OCO3HaHHEM TII00ATHHOTO XapaKTepa IKOJOTHISCKHX MPOOIIEM U ITyTeH UX PEeIICHHS.

JInyHOCTHBIE pe3yJibTaThl, 00ecneYnBAIOLIME AAANTALNI0 00y4alOLIerocs K U3MEeHAIWMNMCS YCJIOBHAM COLHMAIBHON 1
NPUPOIHOM Cpeabl:

® TOTOBHOCTBIO K JIEHCTBUSM B YCIOBHAX HEONPENEIEHHOCTH, HOBBIILIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Uepe3
MPaKTHIECKYIO AESTEILHOCTh, B TOM YHCIIE YMEHHE YUUTHCS y NPYTHX JIFOJIEH, IPHOOpETaTh B COBMECTHON EATEIHHOCTH
HOBBIE 3HAaHUS, HABBIKM U KOMIIETEHIIUH W3 OIBITA APYTHUX;

e  HE00XOAMMOCTHIO B (HOPMHUPOBAHMH HOBBIX 3HAaHHM, B TOM 4dHcie (OPMyITHPOBATH U/IEH, TOHITHS, THIOTE3bI 00 00BEKTAX U
SBJICHUSIX, B TOM YHCJIC paHee HE N3BECTHBIX, OCO3HABATh Je(HUINTHI COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MIIaHNPOBAThH
CBOE pa3BUTHE;

®  CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIHIO, BOCIIPUHUMATb CTPECCOBYIO CUTYAIIUIO KaK BBI30B, TPEOYIOINN KOHTPMED,
KOPPEKTHPOBATh IPHHUMAEMbIE PEIICHHs U IeHCTBHA, GOPMYIMPOBATh U OLIEHUBATh PUCKH U TOCJIEACTBHSA, (OPMHUPOBATH
OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeqMeTHble  pe3yJbTaThl  OCBOEHMSI ~ HpOrpaMMbl  y4eOHOro  Kypca  «Anrebpa»  XapaKkTepuU3yrTCs
OBJIAJICHUEM YHUBEPCATLHLIMU HOZHABAMENbHBIMU OCliCNGUAMU, VHUBEPCATHLIMU KOMMYHUKAMUGHBIMU OeliCTEUAMU u
VHUBEPCATLHBIMU PESYIAMUGHBIMU OeliCIGUAMU.

1) Vuusepcanvhvie nosnasamenvuuie oeiicmsus  obecneuugarom Gopmuposanue 0OA306bIX  KOCHUMUGHBIX — NPOYECCO8
obyuarowuxcs (0ceoeHue Memoo08 NOZHAHUS OKPYICAIOWE20 MUpA, NPUMEHEHUe JIOSUYECKUX, UCCIe008amelbCKux onepayul,
yMeHuil pabomams ¢ uH@opmayuet).

ba3zoBble Jornyeckne AeHcTBASA:

L BBIABJIATD U XaPAKTEPU30BATh CYIHICCTBCHHDBIC IIPU3HAKU MATEMATUYCCKUX 06LGKTOB, HOHﬂTHﬁ, OTHOIIICHHI MCKIY
MNOHATUAMMU, Q)OpMyHI/IpOBaTI) OIIpCACIICHUSA HOHHTI/Iﬁ; YCTaHaBJIMBATb CyIlIeCTBCHHBIﬁ MpU3HAK KHaCCI/I(I)I/IKaL[I/II/I, OCHOBaHU A
JUIA 0606IIICHI/I$I " CpaBHCHUS, KPUTECPHUU TPOBOAUMOTI'O aHAIN34a,



e  BOCOPUHUMATH, (DOPMYJIUPOBATH U MPEOOPA30BBIBATE CYXKIACHUS: YTBEPAUTEILHBIC U OTPHUIATENbHBIC, CIMHUYHBIE, YACTHBIC U
o0I1IKe; YCIOBHBIC,

®  BBIABJIATH MATEMATHYECKHE 3AKOHOMEPHOCTH, B3aMMOCBSI3HU U IIPOTHBOPEYHS B (haKTax, JaHHBIX, HAOIIOJEHUAX U
YTBEPKACHHAX; TIPEJIaraTh KPUTEPUH IS BHISIBICHUS 3aKOHOMEPHOCTEHN U IPOTHBOPEYHIA;

e  [eNaTh BEIBOJBI C HCTIOIBb30BAHUEM 3aKOHOB JIOTHKH, JIE€AYKTUBHBIX U HHIYKTHBHBIX YMO3aKITIOUCHHH, YMO3AKITFOUCHHUI TI0
aHaJIOT UM,

e  pa30HpaTh J0KA3ATEIHCTBA MATEMATHICCKHUX YTBEPKICHHUH (TIPAMBIE M OT IPOTHBHOTO), IPOBOUTH CAMOCTOSTEIBHO
HECIJIOXKHBIC JI0Ka3aTeIbCTBA MATEMATHIECKHX (HaKTOB, BEICTPAUBATH APTyMEHTAIHIO, TIPUBOINTD TIPUMEPHI X KOHTPIIPHMEPHT;
00OCHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

e  BBIOMpATH CIIOCO0 perienust yueOHO# 3a1a4un (CPaBHUBATH HECKOJIBKO BAPUAHTOB PEICHHsI, BRIOUPATh HAOOJIEe MO X0 AU
C y4€TOM CaMOCTOSITEIILHO BBIJICICHHBIX KPUTEPHUEB).

ba3oBble HcciIe0BaTEIbCKHE HeﬁCTBHH:

®  KCIOJB30BaTh BOIPOCHI KaK UCCIICIOBATEIBCKUIA HHCTPYMEHT MO3HAHUS; (OPMYIUPOBATH BOIPOCHI, (PUKCUPYIOIINE
MPOTHBOpPEYHE, IPOOIIEMY, CAMOCTOSTEIHHO YCTAaHABIMBATE ICKOMOE U TaHHOE, (HOPMUPOBATH TUIIOTE3Y, ApPTYMEHTHPOBATh
CBOIO ITO3UIINIO, MHEHHE;

®  MPOBOJUTH IO CAMOCTOSATEIILHO COCTABICHHOMY IUIAHY HECJIOKHBIN 3KCIIEPUMEHT, HEOOJBIIIOE UCCIICIOBAHUE 110
YCTaHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHUYECKOTO 00BEKTa, 3aBUCIMOCTEH 00BEKTOB MEXTy COOOIA;

®  CcaMOCTOATENBHO (POPMYIHUPOBATH 0OOOOIIECHHUS U BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOACHUS, UCCIICIOBAHMS,
OIICHUBATh JOCTOBEPHOCTD MOJIYUYCHHBIX PE3yJIbTATOB, BEIBOIOB U 000OIICHHMIA;

®  TPOTHO3MPOBATH BO3ZMOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIIBUTATh MPEATIOIOKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6oTa ¢ undopmanueii:

®  BBLIBJIATH HEJOCTATOYHOCTh M M30BITOYHOCTH HH(GOPMAIINH, TAHHBIX, HEOOXOIMMBIX JJIsl PEIICHHS 33/1a4H;

e  BBIOUPATH, AHATM3UPOBATH, CHCTEMATH3UPOBATh U MHTEPIPETUPOBATH HHPOPMAITUIO Pa3IMYHBIX BUAOB U (HopM
MPEJICTABJICHUS;

e  BBIOUpATH OpMY IpeacTaBiICHUS HHYOPMAIMU U WUTIOCTPUPOBATh PellIacMbIC 3a/1aui CXEMaMH, THarpaMMaMu, HHOH
rpad)uKoi U UX KOMOHMHALIUSIMH;

®  OIICHHBATh HAAEGKHOCTh HHGOPMAIMHU [0 KPUTEPUSM, MPEITIOKCHHBIM YUUTEIEM WIH CHOPMYIUPOBAHHBIM CAMOCTOSTENIBHO.

2) Vuusepcanvivle KOMMyHUKamMUHbBLE OCUCEUs 00eCneyusaom chopmuposanHoCmb COYUAIbHBIX HABLIKOE 0OYUAIOUUXCSL.
Oomenne:

e  BOCHPUHMMATH U (POPMYIUPOBATH CYXKJCHHUSI B COOTBETCTBUH C YCIOBUSIMU M LEJISIMH OOILIEHHUS; SICHO, TOYHO, TPAMOTHO
BBIPA)XaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M MMCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHU 110 X0y PELICHUS 3a/1a4H,
KOMMEHTHPOBATh MOJTYYEHHBIH PE3yJIbTaT;

e B xoJe 00CyKAEHUs 3a/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYXIaeMoil TeMBbl, MPOOJIEMBI, peIaeMoii 3aJjaui, BEICKa3bIBaTh HIEH,
HalleJICHHBIE Ha ITOMCK PELICHHMS; COIIOCTABIISITh CBOU CYKJIEHHS C CYXKIECHUSIMHU APYTHX YIaCTHUKOB JHAJIOra, 0OHAPYKUBATh
pasiiume ¥ CXOJCTBO MO3UIUIL; B KOPPEKTHOH (opme HopMyIMpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUSI;

®  TIPE/CTaBJIATH PEe3YJbTaThl PEHICHHS 331a41, IKCIIEPUMEHTA, NCCIE0BaHMs, IPOEKTA; CAMOCTOSTEIHLHO BHIONPATh (hopmar
BBICTYIUICHHUS ¢ Y4ETOM 3a/1a4 IPE3CHTALNH 1 0COOCHHOCTEH ay ANTOPHH.

CoTpyIHU4ECTBO:

e  TIOHMMATbh U HCIIOJIB30BATh IPEUMYIIECTBA KOMAaHIHOMN U HHIUBUIYaJIbHON pabOThI PH PEIICHUH YYEOHBIX MaTeMaTHYECKUX
3ajay;

e  TIPUHUMATH I€JIb COBMECTHOH IEeSATEIHHOCTH, INITAHUPOBATh OPTaHU3AINIO0 COBMECTHOM pabOThI, pacipeaemsaTh BUIBI padoT,
JIOTOBApHBATKCS, 00CYKAATh IMPOIIECC U Pe3yNbTaT paboThl; 0600IIaTh MHEHNS HECKOJIBKHX JIIOACH;

®  y4acTBOBAaTb B rpyMIOBHIX (opmax paboTsl (0OCykaeHNS, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMBI U 1IP.);

e  BBINOJHATH CBOIO YaCTh pabOTHI M KOOPJMHUPOBATH CBOU JEHCTBUS C IPYTMMH WIEHAMU KOMaH/IbI;

e  OIICHUWBATh KAUYECTBO CBOETO BKJIaJa B OOIIUI POIYKT IO KPUTEPHUSIM, C(HOPMYINPOBAHHBIM yYaCTHUKAMH B3aUMO/ICHCTBUSL.

3) Vnueepcanvuvie pezynamuensle oeticmeus 06ecneuusaion Qopmuposanue CMblCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG
JUYHOCMU.

Camoopranuzanus:

CaMOCTOSTENIbHO COCTABIATH IUIAH, aJITOPUTM pEHICHHs 3ahadyd (WIM €ro 4acTh), BBIOMpATh CIOCOO peImeHHs C y4EToM
HMEIOIINXCSl PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTHPOBATh BapHaHTHl PELICHUH C Y4ETOM
HOBOW MH(OPMALH.

CaMOKOHTPOJIb:

L BJIaACTh criocodamu CaMOITPOBEPKHU, CAMOKOHTPOJIA IMMpoLecca U pe3yJjibTaTa pCUICHUA MaTeMaTHYECKON 3aJa4u,;



MPeIBUIETh TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTD [P PELICHUU 33]Ja4l, BHOCUTb KOPPEKTHUBHI B ACSITEILHOCTh HA OCHOBE
HOBBIX OOCTOSITEIILCTB, HAMICHHBIX OLUIHMOOK, BBISBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE Pe3yJIbTaTa IEATEIHLHOCTH MOCTABICHHOHN e U YCIOBUAM, OOBSICHATH IPUUNHBI JOCTHIKCHUS WITH
HEIOCTIKECHUS IIEIIH, HAaXOIUTh OIINOKY, 1aBaTh OIEHKY MPHOOPETEHHOMY OIBITY.

HPEJMETHBIE PE3YJIbTATBI

OcBoenne ydeOHOro Kypca «Anrebpa» 8§ Kimacc HODKHO 00eCHeYuBaTh JIOCTIDKEHHE CIENYIOIAX —IPEIMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB!

Yucaa ¥ BLIYHCIEHUA

Hcnionp30BaTh Ha4YanbHbIE MPEACTABICHUS O MHOKECTBE ACHCTBUTEIBHBIX YHCEN JUIS CPABHEHUS, OKPYTJICHHS U BBIYHCIICHHH;
n300pakaTh JeHCTBUTENBHBIC YHCIA TOYKAMU Ha KOOPIWHATHOM MPSIMOA.

[IpumeHATh MOHATHE apU(PMETHIECKOTO KBAaJPATHOTO KOPHS; HAXOAWTH KBaJpaTHBIE KOPHH, HCIIONB3Ys IPH HEOOXOANMOCTH
KaJIbKyJISITOP; BBIIOJIHATE IPe0Opa30BaHMs BBIPaXKEHHH, COEPIKAINX KBaIpaTHbIE KOPHHU, UCIIONIB3Ys CBOHCTBA KOPHEH.

Hcnonp3oBath 3amuicy OOJIBIINX U MAJIBIX YUCEN C TOMOLIBIO IECATHYHBIX qpo0eii 1 cTenenel uucia 10.

Auredpanyeckue BbIpaKeHUs

HpI/IMeHHTL MNOHATUC CTCIICHU C LCJIBIM II0KA3aTCJICM, BBIIIOJIHATH Hpe06pa3013aH1/1;1 Bpra)KeHHﬁ, coacpKaiux CTEIICHU C
LeTIbIM TTOKA3aTeNIeM.

BBINONHATE TOXK/IECTBEHHBIE TPEOOPa30BAHUS PALMOHANBHBIX BBIPAKEHUM HAa OCHOBE MPaBMJI JEHCTBUIT HaJl MHOTOWICHAMHU U
anreOpandecKUMHU APOOSIMHU.

PackianpiBaTh KBaIpaTHBII TPEXWICH HA MHOKUTEITH.

[puMeHsATh peoOpa3oBaHusl BEIPAKESHHH [UIS PELICHNS Pa3IMYHBIX 3a/1ad U3 MaTEMaTUKH, CME)KHBIX PEIMETOB, U3 pealbHOM
HPaKTUKH.

YpaBHeHUSs] M HEepaBeHCTBA

Pemate nuHelHblE, KBaJpaTHBIE YPABHEHMs M palOHAIbHBIE YPAaBHEHUS, CBOJAINMECS K HUM, CUCTEMBI JBYX ypaBHEHUH C
JIByMsI IEPEMEHHBIMH.

[IpoBoanuTh mpocCTeimINe HCCICIOBAaHHS ypPaBHEHMH M CHCTEM YPaBHEHHH, B TOM 4HCIE C IPUMEHEHHEM TIpadHUuecKUX
IIpeJCcTaBIeHUH (yCTaHABINBATh, UMEET JIM YPaBHEHUE UJIM CUCTEMa YpaBHEHUH pelleHHs, eCIIM UMEET, TO CKOJIBKO, H TIp.).

ITepexoauth OT CIIOBECHOM (DOPMYIHMPOBKHU 33734y K ¢€ ajareOpandecKoil MOJCIH C MOMOIIBI0 COCTABICHUS YPAaBHCHUS WA
CUCTEMBI yPaBHEHUI, HHTEPIIPETUPOBATE B COOTBETCTBUYU C KOHTEKCTOM 3a/1a4y IOJIYUYEHHBIN PE3yJIbTaT.

IIpuMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB Ul CPAaBHEHUS, OLEHKH; PELIATh JTUHEIHbIE HEPABEHCTBA C OJHOM NIEPEMEHHON U
MX CHCTEMBI; IaBaTh rpa)MueCKyI0 HILTIOCTPALMI0 MHOXKECTBA PEILICHNI HEPAaBEHCTBA, CUCTEMbl HEPABEHCTB.

DyHKUMHU

[ToHuMaTh ¥ HMCHONB30BaTh (DYHKIMOHAJBHBIE MOHSATHS W S3bIK (TEPMHHBI, CUMBOJHMYECKHE OOO3HAUYECHHS); OMNPENesiTh
3HaueHHE (PYHKINH 10 3HAYCHHIO apTyMEHTa; OTPeIeNIsTh CBOMHCTBA (PyHKINH 110 e€ rpaduky.

Crpours rpaduku 3JIEMEHTAPHBIX byHKIMH BUAAY = kix,y =x2 y= X3, y=Vx, y=
IxI; ommceBaTE CBOHCTBAa YHCIOBOW (DYHKIMH IO €€ TpaduKy.






TEMATHYECKOE INVTAHUPOBAHUE

Ne | HaumeHoBaHMe pa3/iesioB U TeM KoJsnuyecTBo yacoB Hara Buabl 1eATeJbHOCTH Buapbi, popmbi DJIeKTPOHHbIE
n/m | mporpaMmsl H3yYeHUs KOHTPOJIA (uudposbie)
BCET0 | KOHTPOJIbHBIE | IPAKTHYECKHE o0pa3oBaTeNbHbIE
padoTsI padoTsI pecypchl
Pazgen 1. Yucaa u Bpruncienns. Kaaparubie KOpHH.
1.1 | KBagpaTHbIil KOPEHb U3 YKCIIA. 1 1.09.22 DopMyIMPOBATh ONPEIEIEHHE VCTHBIH 0mpoc http://school-
[TpeoOpa3oBaHMe LENBIX BEIPAKEHUI KBaJIpaTHOTO KOPHS U3 YHCIIa, collektion.edu/ru
apudMETHYECKOTO KBaJIPATHOTO KOPHSL.
[TpuMeHSATH OTIEPAIHIO U3BICYCHHS
KBaJPATHOTO KOPHS U3 YHCIIA,
HCIIONB3YSl P HEOOXOTUMOCTH
KaIbKYJISATOP.
12 | [onsitue 00 uppanroHabHOM ymcie. | 1 5.09.22 [To3HaKOMUTBCS C IOHATUAMHU DpoHTANBHBIN resh.edu.ru
MHuorounenst. @opmyibl palMOHaIbHBIC YKCIIa, MHOXKECTBA ompoc
COKpAIIICHHOTO YMHOKCHHSL. paIOHANBHBIX U HATYPATBHBIX YHCEIL.
OCBOUTH CHMBOITBI MATEMATHIECKOTO
1.3 | JecsaTuuHble MPpHOIMKCHUS 1 5.09.22 SI3BIKA H COOTHOIICHHUS MEKY dTHMH Marematrueckuii | https://edu.skysmart.ru/
UPPALMOHATBHBIX YHCEIL. CHMBOJIAMH. JUKTaHT
Pewmenue 3anay, ypaBHeHUI U UX
CHCTEM
1.4 | JleficTBUTEIBHBIC YHCIA. 1 8.09.22 Hayuutbcst OMUCHIBATH MHOKECTBA IMucbMeHHbBII https://edu.skysmart.ru/
IEJBIX PAIMOHATBHBIX, ompoc
JeHCTBUTENBHBIX H HATYPAIBHBIX YHCE
1.5 | CpaBHeHHE AEHCTBUTEIHHBIX YHCEI 2 12.09.22, | HayuuTbcsi OMMCHIBATH MHOXKECTBA Maremaruueckuii | resh.edu.ru
12.09.22 | uenbIX palMOHAIBHBIX, JUKTaHT
JIEHCTBUTEIIBHBIX M HATYPAIBHBIX YHCET
1.6 | Apudmernyecknii KBaJpaTHBINA 1 15.09.22 | I1o3HAaKOMHTBCSI C TOHATHIMHI OpoHTATBHBIN http://school-
KOpEHb. apuMeTHYeCcKnil KBaJpaTHBIA KOpEHb, | ompoc collection.edu.ru
MOAKOPEHHOE YMCII0; C CHMBOJIOM
MaTeMaTHKH AJisi 0003HaYCHUST HOBOTO
ancma — Va



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

1.7

VpaBHenue Buja X2 = a.

19.09.22

[To3HaKOMUTBCS C TIOHITHEM
apu(hMETHYCCKHI KBaPaTHBIN KOPCHb.
Hayuutbcs u3BIeKaTh KBaJIpaTHEIC
KOPHH: OIICHUBATh HE U3BJICKACMEIC
KOPHHU: HAXOJUTH NPUOTKEHHBIE
3HauEHUS KOpHEH; rpaduIecKu
HCCIIEeIOBATh YpaBHEHHE X2 = a:
HAXOJWUTh TOYHBIC M IPHOIIKCHHBIC
KopHH 1ipu a>0

ITuceMeHHbBIH
onpoc

http://school-
collection.edu.ru

1.8

CaoticTBa apudmMeTHIeCcKnuX
KBaJIpaTHBIX KOPHEN.

19.09. 22
22.09. 22
26.09. 22
26.09.22.

ITo3HaKOMUTBCS CO CBOWCTBAMH
apu(hMETHICCKOTO KBAJAPATHOTO KOPHS:
MIPOU3BEACHUS U YaCTHOTO (IpOoOH).
HayuuTscsa npuMeHaTh CBOMCTBA
apu(METHIECKIX KBAaAPATHBIX KOPHEH
JUTSL YIIPOIICHUS BBIPAKCHHUN

MaTtemMaTH4eCcKHit
IUKTAHT

resh.edu.ru

1.9

IIpeoGpazoBaHme YUCIOBBIX
BBIPAJKEHUH, COACPKALLUX
KBaJIpaTHbIC KOPHU

29.09. 22
3.10. 22
3.10. 22

OcBouTh NPUHLUI NPe0Opa3oBaHUA
PpaIMoOHAIBHBIX BBEIPAXKEHUI],
CoJIepXKAINX KBaJpaTHbIE KOPHU.
Hayuutbcs BBIIOTHATD
IIpeoOpa3oBaHMs, COJIEpPIKAIINE
OTIEPAIHIO M3BJICUCHHS KBAIPATHOTO
KOPHSI; 0CBOOOXIAThCS OT
MpPpaoOHAIBLHOCTH B 3HAMEHATeIIe
JIpoou

[IncemenHbI
ompoc.
KontponbHas
pabota

http://school-
collection.edu.ru

Hroro no pazneny

15

1

Pazaen 2. Uncia u Beruucienns. CTeneHsb ¢ meJbIM IOKAa3aTeJaeM.

21

CreneHn ¢ LEIBIM ITOKa3aTeIeM

2

6.10. 22
10.10. 22

2.2

CTaH,HapTHaH 3allMCh 4yMucjia.

10.10. 22

TTo3HAaKOMUTBCSI C OCHOBHBIMHU
CBOMCTBAMH CTEIIEHH C I[EJIBIM
OTpHUIATENLHBIM MTOKa3aTesIeM.
Hayuutbcs popmynupoBaTh ee
onpejiesieHUe U 3alKChIBaTh B
CHUMBOJHYECKON opme:
WJUTIOCTPUPOBATH IPUMEpaMu CBONCTBA
CTEMNEHH C LEJBIM OTPULATEIbHBIM
ToKasaresieM; MPUMEHSITh CBOWCTBA

DpoHTANIBHBIN
ompoc

http://school-
collection.edu.ru

MaTtemMaTu4ecKuit
JIIMKTaHT

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

CTETICHU IS IPeoOpa3oBaHuUs
BBIPQXKEHUH U BBIYMCIICHHI

2.3 | Pa3mepsl 00BEKTOB OKPYIKAIOIIETO 2 13.10. 22 | HayuuTbcst MPUMEHSATH CBOMCTBA IMuceMeHHbIH resh.edu.ru
Mupa (0T dJIEMEHTAPHBIX YACTHIL JI0 17.10. 22 | crenenu s mpeoOpa3oBaHUs ompoc
KOCMHUYECKHX 00BEKTOB), BBIPOKCHUI U BBIYUCIICHUH;
JUTUTEIEHOCTD MPOLIECCOB HCIIOJIb30BATh 3aIUCh YUCET B
B OKPY’KaIOIIEM MHpE. CTaHIAPTHOM BHJIE JUTS BEIPAKCHUS
pa3MepoB 0OBEKTOB
2.4 | CpoiicTBa CTEIICHH C LIETBIM 2 1 17.10. 22 DpOHTAIBHBIN http://school-
moKasareaeM 20.10. 22 ompoc. collection.edu.ru
KontponpHas
pabora
Htoro 1o pazaeny 7 1
Pa3znen 3. Anredpanyeckue BoipakeHusi. KBagpaTHblii TpexuieH
3.1 | KBagpaTHblil TpEXUICH. 2 24.10. 22 | Pacnio3HaBaTh KBaIPATHBINA TPEXUIICH, ®poHTaNbHBIT resh.edu.ru
24.10. 22 | ycraHaBJIMBaTh BO3MOXHOCTh €TI0 ompoc
Pas3IoKEHUsI HA MHOKUTEIIH.
3.2 | Pasnokenue KBagpaTHoro TpéxwieHa | 3 1 27.10. 22 | PacknanpiBaTh Ha MHOKHTEIH MaremaTtryeckuit | http://school-
Ha MHOXXHTCIIN 7.11. 22 KBa,I[paTHBIfI TPEXYJIEH C JUKTaHT. collection.edu.ru
7.11.22 HEOTPULATEJIbHBIM TUCKPUMUHAHTOM. KownrposnHast
pabora
Hroro mo paznemny 5 1
Paznen 4. AnreOpandeckue BeIpakeHUs. AnreOpandeckas 1po0b.
4.1 | AnreOpaunueckas 1poOb. 1 10.11. 22 | 3anuceiBaTh aliredpanveckue Maremaruueckuii | http://school-
BeIpakeHust. Haxoauts 06mactsb JIMKTaHT collection.edu.ru
OTpe/IeICHUsSI PALMOHATIBHOTO
4.2 | JomycTUMbIe 3HAYCHHS IEPEMECHHBIX, | 1 14.1122. BEIPAIKEHHS. [TucbMeHHBIH resh.edu.ru
BXO/ISIIIIUX B aJireOpanveckue orpoc
BBIPAKCHUSI.
4.3 | OcHoBHOE CBOICTBO asireOpanyeckoil | 2 14.11. 22 | ®opmMynupoBaTh OCHOBHOE CBOMCTBO OpoHTATBHBIN https://edu.skysmart.ru/
Ipoou. 17.11. 22 | anrebpanveckoi 1poOU ¥ IPUMEHSTH omnpoc
ero i mpeoOpa3oBaHus qpoOei.
4.4 | Cokparienue 1po0eii. 3 21.11. 22 Maremaruueckuii | resh.edu.ru
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21.11. 22 JIUKTAHT
24.11. 22
4.5 | CnoxeHnre, BRIUNTaHNUE, YMHOXKEHHE 1 | 4 28.11. 22 | BBINONHATE ACHCTBHUSA C DpOHTAIBHBIH http://school-
JieTICHUE aredpandecKux ApooOeit. 28.11. 22 | anrebpanvecKkumu APOOIMU orpoc collection.edu.ru
1.12.22
5.12.22
4.6 | IIpeoOpazoBanue BhIpaKEHHH, 4 1 5.12.22 [TpumensTh npeobpasoBanne KontponbHas resh.edu.ru
cojiep KaIux aaredpandeckue Apoou 8.12. 22 BBIPXCHUH U peIIeHAs 3a1ad paboTta
12.12. 22
12.12. 22.
Hroro no pazneny 15 1
Pa3znen 5. YpaBHeHnus u HepaBeHcTBa. KBajpaTHbie ypaBHeHUsI.
5.1 | KBagpaTHOe ypaBHEHHE 1 15.12. 22 | [103HAKOMUTBCS C MIOHITUIMHU DpoHTANBHBIH http://school-
KBaJ[paTHOE YPaBHECHUE, IPUBEACHHOE ompoc collection.edu.ru
KBaJpaTHOE ypaBHEHHE, HE
NPHUBEICHHOE KBAIPATHOE YPaBHEHNE;
OCBOUTH MIPABHJIO PEIICHUSI
KBaJIPaTHOTO yPaBHEHUS.
5.2 | KBagpaTHOE ypaBHEHHE 1 19.12.22. | Hayuutbcs pemaTh IpOCTEHIITIe Maremaruyeckuii | resh.edu.ru
KBaJpaTHBIC YPABHEHHS CITOCOOOM JIMKTaHT
BBIHECEHHS OOIIIEr0 MHOXKUTEINS 32
CKOOKH
5.3 | ®opmyna kopHel KBapaTHOTO 2 19.12. 22 | T103HAKOMHTBCSI C TIOHATHEM [MTucbMeHHbBIH https://edu.skysmart.ru/
ypaBHEHHS 22.1222. | OMCKPUMHHAHT KBaJIpPaTHOTO ormpoc
ypaBHEHUS: ¢ HOPMYJIAMH VIS
HaxXOXKACHHS TUCKPUMUHAHTA M KOpPHEH
KBAPaTHOTO YPABHEHHS: C aITOPUTMOM
pelIeHHs KBaJAPATHOTO YPaBHEHHSI.
5.4 | Teopema Buera. 2 26.12. 22 | I103HAaKOMHTBCSI C TEOPEMOH KOpHEH OpoHTATBHBIN http://school-
26.12. 22 | xBaspaTHOTO ypaBHEHHS — TEOpeMoOH | ompoc collection.edu.ru

Buera. OcBouTb OCHOBHBIE (hOPMYJIIBI
JUISL HAXOJK/IEHHS TIpeoOpa3oBaHus



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

KOpHEH KBaJIpaTHOTO ypaBHEHHSI.
HayunTbes HAXOAUTH CyMMY |
MIPOU3BEACHNE KOPHEH 110

ko3 unreHTaM KBaJpaTHOTO
YPaBHEHUS; IIPOBOAUTE 3aMEHY
K03((pHUIIEHTOB B KBaJPaTHOM
ypaBHEHUH

5.5 | Pewenue ypaBHeHUi, cBoAAIIUXCA K | 2 9.01.23 Pewats ypaBHEeHUs1, CBOSIIIIECS K [TpoBepounas http://school-

KBaJpaTHBIM. 9.01.23 KBaJIpaTHBIM, C IIOMOIILIO pabora collection.edu.ru
npeoOpa3oBaHuUil U 3aMCHBI
MePEeMEHHBIX

5.6 | IIpocreiimue npoOHO-parMOHANBHBIE | 3 12.01.23 | Pemats npocreiimue 1poOHO- ITuceMeHHbBIH resh.edu.ru

YpaBHEHUS. 16.01.23 | paunoHaNbHBIC ypaBHCHHUS ompoc
16.01.23

5.7 | Peuienue TeKCTOBBIX 3a1a4 C 4 1 19.01.23 Pemath TEKCTOBBIE 3a/1a4U C IIOMOIIBIO KonrposbHas http://school-

MOMOIIBIO KBA/IPATHBIX YPABHEHU I 23.01.23 | kBapaTHBIX YpaBHECHUIA pabora collection.edu.ru
23.01.23
26.01.23

Hroro no pazneny 15 1

Pasnen 6. YpaBHeHusi 1 HepaBeHcTBAa. CHCTEMbl YPaBHEHUIA.

6.1 | JIuneiliHOe ypaBHEHHUE C IBYMS 2 30.01.23 | Pacnio3HaBaTh JMHEWHbIE ypaBHeHHs ¢ | DpoHTANBHBII http://school-
MepeMEHHBIMH, €ro rpaduK, IpUMEpbI 30.01.23 | aByMsl nepeMEHHBIMHU, CTPOUTH orpoc collection.edu.ru
pelICHNs] YPaBHEHUH B LIEJIBIX YUCIIAX. rpauKy THHEHHBIX YPaBHEHUH, B TOM

YHCITIC UCTIONB3YS IIU(PPOBBIC PECYPCHI

6.2 | Pemrenue cucteM ABYX JMHEHHBIX 3 2.02.23 Pemrats cucTemMbl IBYX JIMHEHHBIX Maremaruueckuii | resh.edu.ru

YpaBHEHHI C TByMS MTEPEMCHHBIMH. 6.02.23 YpaBHCHHH C IBYMs IEPEMEHHBIMA JTUKTaHT
6.02.23 HO/ICTAHOBKO#! U CJIO)KEHHEM

6.3 | [Ipumeps! pemenus cuctem 2 9.02.23 Pewats npocreiimme cuctemsl, B [TuceMeHHbII https://edu.skysmart.ru/
HEJIMHEMHBIX YpaBHEHUH ¢ AByMs 13.02.23 | KOTOPBIX OJHO M3 YPaBHEHUH He onpoc
MEePEMEHHBIMHU. SIBJISICTCS KBaIPATHBIM

6.4 | I'paduueckas 2 13.02.23 | IIpoBoauTh rpaduduecKyro IpoBepouHast resh.edu.ru
WHTEPIPETAIHS YPABHEHHUSI C IBYMSI 16.02.23 | uHTEpHpETALNIO YPABHEHHI C ABYMS pabora
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NEPEMECHHBIMU U CUCTEM ypaBHeHI/Iﬁ C
JABYMs IICPEMCHHBIMHU.

NEPEMCHHBIMU U CUCTEM ypaBHeHI/Iﬁ C
JABYMs IICPEMCHHBIMU.

6.5 | PemeHne TEKCTOBBIX 3a/1a4 C 4 1 20.02.23 | Pemiath TEKCTOBBIE 3a1a4n ¢ moMouplo | KoHrponsHas https://edu.skysmart.ru/
MTOMOIIIBIO CHCTEM YpaBHEHHHA 20.02.23 | cuctem ypaBHEHUI pabota
27.02.23
27.02.23
HUroro no pazuemny 13 1
Pa3znen 7. YpaBHenus u HepaBencTBa. HepaBencrna.
7.1 | YncnoBble NPOMEKYTKH 1 2.03.23 [T03HaKOMUTBCS C OHSITUSIMH OpoHTATBHBIN http://school-
YHCJIOBOC HEPAaBEHCTBO, MHOKECTBO ompoc collection.edu.ru
JICUCTBUTENBHBIX uncel. Hayuurncest
7.2 | UucnoBble HEPABEHCTBA U UX 1 6.03.23 IPHBOHTH IPUMEPHI LIETIbIX, MHEMBIX, | MaTtematnueckuii | resh.edu.ru
CBOJICTBA. BEIIECTBEHHBIX U UPPALHOHAIBHBIX JUKTAaHT
YKCEIl; PACIIO3HABATh PAI[MOHATBHBIE U
7.3 | HepaBeHCTBO ¢ OJJHOM MEPEMEHHOIH. 2 6.03.23 MPPAIHOHATBHbIE YHCIA; H300PAKATH ITpoBepouHast https://edu.skysmart.ru/
9.03.23 NEHCTBUTEIHHbIC YHCIIA TOUYKAMHU HA pabora
YUCJIOBOM MPSAMOW; HAXOAUTh
JECATHYHbIC TIPHOIIMKEHHS
JCUCTBUTEBHBIX YKCEI, CPABHUBATH U
YIOPSI0YMBATH UX; PEIIATh
NPOCTEHIINE YUCIOBbIE HEPABEHCTBA
7.4 | JIuneiiHBIC HEpPABEHCTBA C OJTHOU 2 13.03.23 TTo3HAKOMUTECS ¢ HOHATHIMHA Tect resh.edu.ru
MIEpEeMEHHO U UX pelIeHHUE. 13.03.23 | paBHOCWJIBHEIC HEPABEHCTBA,
PaBHOCHIIBHBIE IPE0Opa30BaHUS
HepaBeHCTB. Hayuurbcs periath
JIMHEWHbIE HEPAaBEHCTBA; yKa3bIBaTh
KOOP/IMHATHI HEPABEHCTB Ha
HNPOMEXYTKaX CYIIECTBOBAHUSI
7.5 | Cucrembl IMHEHHBIX HEPABEHCTB C 3 16.03.23 | ITo3HakoMHTbCA C MTOHATHAME cucTeMa | [InceMeHHas resh.edu.ru
OJIHOM MEPEMEHHON U UX pelleHHe 20.03.23 | nuHEHHBIX HEPABEHCTB, PELICHHUE pabora
20.03.23 | cucTeMbl HEPABEHCTB' C AITOPUTMOM

pemIeHusa CUCTEM HEPABCHCTB.
Hay‘lI/ITI)CH peuiatb CUCTEMBI
HEPABCHCTB, HAXOUTDH Iapbl TOUCK —
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peuicHusA CUCTEMblI HCPABECHCTB

7.6 | U3o0pakeHue pemeHus JTHHEHHOTO 3 23.03.23 | Hayuutbes pemaTth cUCTeMbI JIMHEHHBIX | [IpoBepouHas resh.edu.ru
HEpaBEHCTBA M UX CHCTEM Ha 3.04.23 HEpaBEHCTB, pacrojaras uX TOYKH Ha pabora.
YHCIIOBOH MPsIMOit 3.04.23 YHUCIJIOBOM MPSAMOIL; HAXOUTh KonTponpHast
repeceueHuss 1 00beTUHEHIS pabota
HUroro no pazneny 12
Pa3znen 8. ®ynkuun. OCHOBHbIE IOHATHS.
8.1 | [MousaTtue ¢pyHKIMM. 1 6.04.23 Hcnonp30BaTh PYHKIUOHAIBEHYHO DpoHTaNbHBII resh.edu.ru
TEPMUHOJIOTHIO U CUMBOJIUKY orpoc
8.2 | Obnacte ompeneacHust 1 MHOXKECTBO | 1 10.04.23 | BeruucisaTh 3HaYCHHS (YHKIINH, Marematrueckuii | https://edu.skysmart.ru/
3HaueHHUH QyHKINH. 3aJ]aHHbBIX (OPMYJIAMHU, HAXOJIUTh JIUKTAHT
00J1aCTh ONpEeNeNICHNs] © MHOYKECTBO
3HAYEHUN
8.3 | CmocoOs1 3amanus GyHKIHH. 1 10.04.23 ®DpoHTANBHBIH resh.edu.ru
orpoc
8.4 | I'paduk dyHKIMH. 1 13.04.23 | Crpowurs 1o Toukam rpaduku GyHkuuii | [IpoBepounas https://edu.skysmart.ru/
pabota
8.5 | CroiicTBa QpyHKIINH, X oTOOpakeHHe | 1 17.04.23 | OnmceiBaTh CBOWCTBA (DYHKIMH Ha Tecr resh.edu.ru
Ha OCHOBE ee rpa)uuecKoro
rpaduke MPEACTABICHUS
Hroro mo paznemny 5
Paznen 9. ®ynkuun. YuciaoBble PyHKIUM.
9.1 | YreHue u MOCTPOCHHE 1 17.04.23 | OnuceiBath CBOWCTBA (DYHKIMH HA ®poHTaNbHBIT resh.edu.ru
rpadukoB QyHKITHHA OCHOBE ee rpauuecKoro onpoc
MIPeACTaBICHNUS
9.2 | [Ipumepsl rpadmkoB GpyHKUNH, 1 20.04.23 | HccnenoBath IpuMepsl TpaduKoB, Martemaruueckuii | resh.edu.ru
OTPAXKAIOUINX PEATHHBIE IPOLIECCHI. OTpaKaloIIxe peallbHbIC TPOIIECCH JTIUKTaHT
9.3 | ®yHKIMKU, ONUCHIBAONIKE IpsiMyI0 1 | 1 24.04.23 | IlpuBOAXTH PUMEPHI MPOLIECCOB U ITpoBepouHast https://edu.skysmart.ru/




00paTHYIO MPOIOPIIUOHATBHEIC
3aBHCUMOCTH, UX TPaQUKH.

SIBIICHUH C 3aJaHHbIMHA CBOMCTBaMU

pabora

9.4 | Tunepbona. 1 24.04.23 | OnuchIBaTh XapakTep H3MCHECHHUS ®DpoHTaNBHBIH resh.edu.ru
OJTHO# BEJIMYUHBI B 3aBUCUMOCTH OT orpoc
HU3MEHEHHUS Opyroi
9.5 | I'paduk dynkmu y = X2. 1 27.04.23
9.6 | ®ynkuuy = X2,y = X8, 4 4.05.23 PacriozHaBaTh BUIBI H3Y9aeMbBIX KonTponpHast resh.edu.ru
y=\x, y=Ix|; rpadudeckoe pemeHne 11.05.23 | ¢yukmwmii. [TokaspBaTh cCXeMaTHueckoe | pabora https://edu.skysmart.ru/
YpaBHCHHH W CUCTEM YPaBHEHHM 15.05.23 | monoxeHHe HAa KOOPAMHATHOM
15.05.23 | mnockoctu. [IpumMeHATH
¢dbyHKUHOHAIBHO-TpaduuecKue
NPE/CTABJICHUS ISl PEIICHUS U
UCCJIEOBaHUSl YPaBHEHUHN U CUCTEM
HWroro no pazaeny 9
Pa3nen 10. [loBTopeHue u 06001eHueE.
10.1 | [ToBTOpEHNE OCHOBHBIX MMOHATHH 1 6 18.05.23 | BeiOuparh, MpUMEHSATH, OIICHUBATH [IpoBepouHnas resh.edu.ru
METOJIOB KypcOB 7 1 8 KIIacCoB, 22.05.23 | crmocoOBI CpaBHEHHS YHUCEIT, pabora. Tecr.
00001IIeHNe 3HAHUH. 22.05.23 | oCymEeCTBIATh CAMOKOHTPOITb KoHTponpHast
25.05.23 BBITIOJIHSEMBIX AeicTBUi. PemaTe pabota
29.05.23 | 3agaum U3 peanbHOH KU3HU, IPHUMEHSTh
29.05.23 | maTemaTuueckue 3HaHus. Perath
TEKCTOBBIC 33JIa4H, BEIOMPATH CIIOCOOBI
PpeIeHUS.
HUroro no pazaeny 6
OBUIEE KOJIMYECTBO YACOB 102

I10 ITPOT'PAMME




HOYPOYHOE INVTAHUPOBAHMUE

Ne | Tema ypoka KoJsnuyecTBo yacoB Hara Buabl, popmbl
n/m H3y4eHHs | KOHTPOJIS
BCEr0 | KOHTPOJILHBIE | MPAKTHYECKHE
pa6oTsl padoThI
KBanpaTHbIll KOPEHb U3 YUCIIA. 1 .
1 AP p . 1.09. Y cTHBII omipoc
[IpeoOpa3oBaHue LETBIX BBIPAKCHHIMA
[TonsiTre 00 MPPAIIMOHAIEHOM YHUCIIE. 1 .
MaTtemaTuuecKui
2 MuorouneHbl. DopMyIIpl COKPAICHHOTO 5.09.
TUKTaHT
YMHOKEHUS.
CCSATUYHBIC TPHOIMKCHUS UPPAIIMOHATBHBIX | 1 N
A p ppall DpOHTaIBHBII
3 qHCelL. 5.09.
. onpoc
PerieHue 3amay, ypaBHEHUI U UX CHCTEM
. 1 MarteMaTHIeCKHi
4 JleticTBUTEIbHBIEC YHCIIA. 8.09.
TUKTaHT
. 1 [IpoBepouHas
5 JleficTBUTEILHBIE YHCIIA. 12.09. POBCP
pabora
. 1 DpoHTANEHBIN
6 JletficTBUTEIbHBIEC YHCIIA. 12.09. P
ompoc
. N 1 [[1cbMeHHBI
7 ApudmMeTHuecKuil KBapaTHbI KOPEHb 15.09.
ompoc
1 [TucpMeHHBIH
8  |Ypasuenue Buma X? = a. 19.09.
ompoc
9 CBoiicTBa apu(PMETHICCKUX KBAAPATHBIX 1 19.09 DpoHTANBHBIN
KOpHEH o ompoc
10 CBoiicTBa apu(PMETUIECKUX KBAAPATHBIX 1 2209 MartemaTuuecKui
KOpHEH R TUKTaHT
11 CBoiicTBa apu(pMETHICCKUX KBAJIPATHBIX 1 6.09 DpOoHTANBHBII
KOpHEH o ompoc
12 CBoiicTBa apuMETHIECKUX KBaJAPATHBIX 1 26.09 [IpoBepouHas
KOpHEeH o pabora
13 [IpeoOpa3oBaHue YNCIOBBIX BRIpakeHHid, co | 1 909 [IrceMeHHBIH
nep Kanx KBaJpaTHbIC KOPHU o ompoc
14 [IpeoOpa3oBaHue YMCIOBBIX BRIpakeHHH, co | 1 3.10 DpOHTaIBHBII
epaKaliX KBaJApaTHbIE KOPHU o ompoc
15 KonrponbHas padora Nel «Hucna u 1 1 310 KonTponbHas
BoIuKciaeHus. KBagpaTHbeie KOpHI» o paboTta
1 DpoHTATBHBIN
16 |Crenens c 1eJbIM MOKa3aTeIeM 6.10. p
ompoc
1 MaTtemaTHuecKui
17 |Cremens ¢ neabIM oKa3aTelieM 10.10.
TUKTaHT
1 DpoHTATBHBIN
18 |CrannmaprTHas 3amuch 4uCla. 10.10. p
orpoc
19 Pa3mepbl 00bEKTOB OKpyxkaromiero mupa (ot | 1 13.10 [IpoBepounas
JIIEMEHTAPHBIX YaCTHII 0 KOCMUYECKUX - pabota




00BEKTOB), JJIUTEIHLHOCTH NPOLIECCOB
B OKPY’KaIOIIEM MHUpE.

PasMepsl 00BbEKTOB OKPYIKAOIIEeTro MUpa (0T

00  [PIeMEHTAPHBIX HACTHIL 10 KOCMUIECKHX 1710 DpoHTANBEHBIN
00BEKTOR), UTUTEITHHOCTH MPOIECCOB T ompoc
B OKpY’KaIOIIEM MHpE.
. DpoHTANBHBIN
21 |CBoiicTBa CTETIEHH C IEJIBIM MTOKa3aTeIeM 17.10. p
ompoc
KonrponbHas padora Ne2 «Hucna u
KoHnTponbHas
22  |BprunciieHus. CTerneHs ¢ 1eIbIM 20.10. aGota
[oKa3aTeaeM» P
N DpOoHTaNBHBII
23  |KBagpaTHBIH TpEXUICH. 24.10. p
orpoc
N MatemaTuuecKui
24 |KBaapaTHBINA TPEXUIEH. 24.10.
TUKTaHT
o5 PaznoxeHne KBaAPaTHOTO TPEXWICHA HA 5710 [TucpMeHHBIH
MHO>KHTETH o 0TIpOC
26 Pa3nosxeHue KBaJpaTHOIO TPEXUIICHA Ha 711 [IpoBepouHas
MHOYKHTETH " pabora
27 KoHTponbHast padoTta Ne 3 « Anredpandeckue 711 KontponpHas
BBIpaKEHUS. KBaapaTHBINA TpeXdIeH - pabora
DpoHTANBHBIN
28 |AnreOpaunyeckas qpo0Ob. 10.11. p
ompoc
29 JlomrycTUMEBIEC 3HAYCHUS TICPEMCHHBIX, 1411 [TucpMeHHBIH
BXOSIINX B aJreOpaniecKue BBIPAKECHUS o ompoc
30 JlorycTUMBIC 3HAYCHUS TICPEMCHHBIX, 1411 DpoHTANEHBIN
BXOJISIIUX B alITeOpanvecKre BBIPAKCHHS o ompoc
31 /lonycTrMble 3HAaUEHUS] IEPEMEHHBIX, 17.11 [IpoBepounas
BXOSIIINX B aJIreOpandecKne BBIPAKCHUS o paboTa
. DpOoHTANBHBII
32  |Coxkpamienne npoodeit 21.11. P
ompoc
. [luceMeHHBIN
33 |Coxkpamienue npobeit 21.11.
ompoc
. [IpoBepouHas
34 |Cokpamienne npobdeit 24.11. POBep
pabora
35 CrnoxeHue, BBIYUTAHUE — aNTreOpanmdecKux 0811 DpoHTABHBIN
poOeii. o oTIpOC
36 CroXeHUe, BEIUUTAHUE — alreOpanvdecKux 811 MareMaTHYeCKHi
poOeii. T TUKTaHT
37 YMHOXEHHUE U JIeTeHUEe aNreOpandeckux 112 [l1cbMeHHBI
poOeii. " oTIpOC
38 VYMHOKEHHE U JICJICHUE alreOpamdecKux 512 [IpoBepouHas
poOeii. " pabora
39 [IpeoOpa3oBanue BBEIPAaKECHUH, COEPIKAIINX 512 DpOoHTaIBHBII
asredpandeckue Jpoou o onpoc




10 [IpeoOpa3oBaHue BBEIPAKCHUH, CONCPIKAIIUX 812 [TucbMeHHBIN
areOpanveckue apoou o orpoc
1 [IpeoOpa3oBaHme BEIpAKEHUH, COACPKAMINX 1212 [IpoBepounas
anredpanvecKue Ipoou o pabota
42 KonrponbHast pabora Ned4 «Anredpandeckue 12.12 KoHnTponbHas
BEIpaKCHUS. AJreOpandeckas IpoOb o paboTa
DpOoHTaNBHBII
43  [KBampaTHOE ypaBHEHHE 15.12. P
orpoc
MatemaTuuecKui
44 |KBaspaTHOE ypaBHEHHE 19.12.
TUKTaHT
. DpOoHTaNBHBII
45  |®opmyra KOpHEH KBaJpaTHOTO YpaBHEHUS 19.12. OHI;OC
. [lrceMeHHBIH
46 ([Dopmymna KOpHEH KBaIpaTHOTO ypaBHEHHUS 22.12.
ompoc
DpoHTANBHBIN
47 [Teopema Buera. 26.12. p
onpoc
MaTtemaTHueCcKui
48 [Teopema Buera. 26.12.
TUKTaHT
Pemienrie ypaBHeHH, CBOIAIIUXCS K [I1ncbMeHHBIM
49 P » CBOIH 9.01.23
KBaIpaTHBIM ompoc
50 Perienrie ypaBHeHHM, CBOJIAIIUXCS K 901 [IpoBepounas
KBaIpaTHBIM o pabora
51 [IpocTeiimue ApoOHO-paIlOHATBHEIE 1201 MaTtemaTU4eCKUM
ypaBHEHUS. o IUKTaHT
50 [pocTeiimue ApoOHO-paIOHATBHEIE 16.01 [TrceMeHHBIH
ypaBHEHHS. o OTIpOC
53 [Ipocreiitme qpoOHO-pallnOHATLHBIC 16.01 [IpoBepounas
VpaBHEHUSI. o pabora
54 PerreHne TEKCTOBBIX 3a7a4 ¢ TOMOIIBIO 1901 [TucpMeHHBIN
KBaIpATHBIX YPaBHCHHUI o OTIpOC
55 PerieHre TeKCTOBBIX 3a7a4 C IIOMOIIBIO 9301 [InceMeHHbIN
KBaJpaTHBIX YPAaBHCHUH o ompoc
56 PelieHrie TEKCTOBBIX 3a/1a4 € TOMOIIbIO 93.01 [IpoBepounas
KBaJpaTHBIX YPaBHCHUN o paboTa
57 KonrposnbHas padora Ne5 «YpaBHeHUs U 26.01 KonTponbHas
HepaBeHCTBA. KBajpaTHbIE ypaBHEHUS R pabora
JIuHeliHOe ypaBHEHUE C ABYMS IEPEMEHHBIMU .
yp ABY p . DpOoHTaIBHBII
58 |ero rpaduk, npuMepsl peLICHHs YPaBHEHU I 30.01. oIboc
B IIEJIBIX YUCJIAX. P
JTuneliHoe ypaBHEHHUE C ABYMS IIEPEMCHHBIMU .
yP /By p . [rcEMeHHBIIH
59 |ero rpaduk, npuMepHl pelIcHHs YpaBHCHUH 30.01. I
B ICJIBIX YUCIIAX. p
60 Pelienuie cuctem ABYX JIMHEHHBIX YpaBHEHUN 202 [IpoBepounas
C IByMsI T€PEMEHHBIMH o pabota




61 Perienue cucteM AByX ITMHEHHBIX ypaBHEHUI 6.02 [TucbMeHHBIIH
C JIByMsI IEPEMCHHBIMH o orpoc
62 Pemienre cuctem ABYX JIMHEHHBIX YpaBHEHUN 6.02 [T1cbMeHHBIN
C IBYMsI IEPEMEHHBIMHU o oTIpOC
63 [IpuMepsl pelleHns CUCTEM HEIUHEHHBIX 9.02 [InceMeHHBIN
YpaBHEHUH C IBYMs IEPEMEHHBIMU. R onpoc
64 [[prMephbI peleHns CUCTEM HEIMHEUHBIX 13.02 [IpoBepounast
YpaBHEHH ¢ ABYMS IIEPEMEHHBIMHU. o pabota
['paduueckas UHTEpIIpeTaIs YPaBHEHUS C .
pag PHpETatii yp N [ [uceMeHHBIN
65 |IByMs epeMEHHBIMH U CUCTEM YPaBHEHHH C 13.02. orboc
BYMsI IEpEMEHHBIMU p
['paduueckas UHTEpIpeTalUs ypPaBHEHUS C .
pag pripetats yp N [l1ncbMeHHBI
66 |1ByMs MepeMEHHBIMH U CUCTEM YPaBHEHHH C 16.02. oIDOC
NIBYMsI IlepEMEHHBIMH p
67 Pemenne TeKCTOBBIX 33124 C TOMOIIBIO 2002 [TpoBepouHast
CHCTEM ypaBHCHHI o pabora
68 PerieHre TEKCTOBBIX 3a7a4 C IIOMOIIBIO 90.02 [InceMeHHbIN
CUCTEM YpaBHEHUI o oTIpOC
69 PemeHre TEKCTOBBIX 33/1a4 C TOMOIIBIO 27 02 [TrceMeHHBII
CHCTEM ypaBHCHHI o 0TIpOC
70 KonTtpomnbHas pabota Ne6 «YpaBHEeHUs U 97,02 KonTpomnbHas
HepaBeHCTBAa. CHUCTEMBI ypaBHEHUI o pabora
DpOHTANBHBIN
71  |YwucioBble IPOMEKYTKU 2.03. P
orrpoc
o MaTtemaTU4eCKUn
72  [YucnoBble HEpaBEHCTBA M UX CBOICTBA 6.03.
TUKTaHT
73 HepaBeHCTBO ¢ 0/1HOM NEpEMEHHOM. 6.03 DpOoHTANBHBII
o oTIpOC
74 |HepaBeHCTBO C OJHOW MEPEMEHHOIA. 9.03. Tect
75 JIuHeiiHble HepaBEeHCTBA C OJJHOW NEPEMEHHOM 13.03 [TrceMeHHBIH
1 MX pelIeHue o ompoc
76 JInHeiiHble HepaBeHCTBA C OJJHOW NEPEMEHHOM 13.03 MaTtemaTHyecKui
1 VX pelIeHue T TUKTaHT
27 CucTeMbl THHEHHBIX HEPABEHCTB C OJJHOM 16.03 [IpoBepouHas
[IEpEMEHHOM 1 MX peIIeHue o paboTa
78 CucTteMbl TMHEHHBIX HEPABEHCTB C OJJHOM 20.03 [TucbMeHHBII
[EPEMEHHOM U UX pelIeHUe R onpoc
79 CucTeMbl TUHEHHBIX HEPABEHCTB C OJHON 20.03 [InceMeHHbIH
[IEpEMEHHOM 1 MX peIIeHue o ompoc
300pakeHre pereHuns JIMHEHHOTO .
. DpOHTANBHBIN
80 [HepaBeHCTBa M MX CHCTEM Ha YHCIIOBOM 23.03. oIDOC
[IpsIMOiA p
M300pakeHue perieHns JTMHSHHOTO .
. [[1cbMeHHBIH
81 |HepaBeHCTBa M MX CUCTEM Ha YHCIIOBOM 3.04. onpoc

IpsIMOit




82 KonrposnbHast padora Ne7 «YpaBHeHUSs U 3.04 KonTponbHas
HepaBeHcTBa. HepaBeHcTBa» o paboTa
83 [[lonaTne QyHKITUH. 6.04. (PpoHTATLHEIH
orpoc
O0nacTh ONMpe/ICIICHUS] 1 MHOKECTBO MatemaTuuecKui
84 . 10.04.
3HaUYCHUN (PYHKIIHH. TUKTaHT
85  |CrocoOnI 3amanus QyHKITHI 10.04. PpoHTALHEIH
orpoc
DOpOHTaIBHBII
86 [['paduk pyHKIUH. 13.04. ompoc
87 CBolicTBa (QyHKIMHN, UX OTOOpaKEHHUE HA 17.04. Tecr
rpaduke
88 |Urenme u moctpoeHue rpaduKOB PYHKITHIHA 17.04. TTncEMeHREIT
orpoc
89 [Tpumeps! rpaduKoB GyHKINH, OTpaKaIOMINX 20.04 [IpoBepouHas
[peabHbBIE TPOIIECCHI. o paboTa
@DyHKINH, OMUCHIBAIOIINE MIPAMYIO U DporTabHbiii
90 |oOpaTHYIO IPOMOPITUOHATBLHBIC 3aBUCHMOCTH, 24.04.
orpoc
X rpapuKu
91 |[umepOoa 24.04. [THCEMCHHBIT
ompoc
[IpoBepounas
=2
92 |'padux pyHKINH Y = X 27.04. babota
93 Dyukuun Y = X2, y = X8, rpaduyeckoe penieHne 4.05 MatemaTHIeCKHi
YPAaBHEHUN U CUCTEM ypaBHEHUN o IUKTaHT
94 Oyuximn y=\x, y=Ix|; rpaduueckoe pernenue 11.05 [TucpMeHHBIN
YPaBHEHHI M CHCTEM YpPaBHEHHIH o orpoc
Oyukiun Y = X2,y = X3, .
95 |y=\x, y=IxI; rpaduueckoe pemrerue 15.05. OHI_II/IC;VIeHHHH
YpaBHEHUI U CUCTEM ypaBHEHUMN p
KontpoasHas pabora Ne «DyHkuum. KonTtponbHas
96 15.05.
OcHoBHBIE TOHATHA. YHCTIOBBIE (DYyHKITHN paboTa
97 [IpeoOpa3oBaHUe YHCIOBBIX BBIPAKCHHM, 18.05 DpOoHTANBHBII
COZIepIKaIlNX KBAJpaTHbIC KOPHU o orpoc
[IpeoOpa3oBaHme BEIpAKEHUH, COAEPKAIIUX [l1cbMeHHBIH
98 22.05.
anredpanveckue Ipoou oTIpOC
99 PerieHre TEKCTOBBIX 33/1a4 C TOMOIIBIO 22 05 [TpoBepouHast
KBaIpaTHBIX YpaBHEHUI o paboTta
100 CucTeMbl TUHEHHBIX HEPABEHCTB C OJHON 5.05 DpoHTATBHBIN
[IepEMEHHOM 1 MX peIIeHue o ompoc
Torosast KoHTpoJbHas pabora «IloBTOpeHHe KonTponbHas
101 29.05.
1 00001ICHIE) paboTta
102 [UroroBslit ypok 29.05 (PpoHTanbHbIli

orpoc




YYEBHO-METOJNYECKOE OBECHIEYEHUE OBPA3ZOBATEJIBHOT'O INPOIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V1A YYEHUKA

Anrebpa. 8 knacc: yueOHUK 1715 00meo0pa3opar. OpraHu3anuil ¢ MPUIOKCHUEM Ha IICKTPOHHOM
nocurene/( FO.H.Makapsrues, H.I.Munnrok, K.1.Hemxos, C.b.CyBopoBa) ; mox pexn.
C.A.Tenskockoro.-M.: [IpocBemenue,2013.

METOANYECKUE MATEPHUAJIbI UL YYUTEJISA

Anrebpa. 8 knacc: yueOHUK 1715 001meo0pa3opar. OpraHu3anuil ¢ MPUIOKECHUEM Ha IICKTPOHHOM
nHocurene/( FO.H.Makapsrues, H.I'.Munarok, K.M.Hemxos, C.b.CyBopoBa) ; mox pen.
C.A.Tenskosckoro.-M.: [IpocBemienue,2013.

’Koxos B.W. Anredpa. Jnnaktraeckue marepuansl. 8 kinacce. XKoxos B.U., FO.H.Maxkapsrues,
H.I'.'Munmiox,

KoxoB B.U. Ypoku anreOpsl B 8 knacce: kaura juist yunrtesst/ XXoxos B.1., I'.[I.Kapramesa

OU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://resh.edu.ru/

https://edu.skysmart.ru/

http://school-collection.edu.ru



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

MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE OBPA3OBATEJBHOI'O MPOIECCA

YYEBHOE OBOPYJIOBAHHME

OBOPYJAOBAHME JIs1 TPOBEAEHUSA TIPAKTUYECKUX PABOT



