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HHOACHUMTEJIBHAS 3AIIMCKA

Aure0Opa sIBJIS€TCS OJTHUM U3 OMOPHBIX KYpCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHa 00ECHEeUMBACT M3YyUCHUE NPYTrUX IUCIHILINH, KaK
€CTeCTBEHHO-HAYYHOT0, TaK U T'YMAaHUTAPHOTO IIMKIJIOB, €€ OCBOCHHE HEOOXOIMMO sl TIPOJIOJKEHUST 00pa30BaHUS M B MOBCETHEBHOM KHU3HH.
PazButne y oOydaromiuxcsi Hay4dHBIX TIPEACTABICHUN O TPOUCXOXKIECHHH M CYIIHOCTH anreOpamdecKuX aOCTpakIHid, Croco0e OTpaKeHHUs
MaTeMaTU4YeCKON HAyKOH SBICHHH M IMPOIECCOB B MPHUPOJE W OOLIECTBE, POJIU MATEMAaTHYECKOTO MOJICIIMPOBAaHUS B HAYyYHOM IO3HAHWU H B
MPAKTUKE CIOCOOCTBYeT (YOPMUPOBAHHIO HAYYHOTO MHPOBO33PEHHUS M KAYECTB MBIIUJICHUS, HEOOXOMUMBIX Ul aJalTallid B COBPEMEHHOM
uuppoBoM ooduectBe. M3yuenue anredprsl obecrieunMBaeT pa3BUTHE yYMEHHUs HaONIOaTh, CPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTHYHOCTH MBIIUICHNUS, CTIOCOOHOCTH apryMEHTHPOBAHHO 0OOCHOBBIBATh CBOM JICHCTBHS U BBIBOJIBI, JOPMYIUPOBAThH yTBepKAeHHs. OCBOCHHE
Kypca anreOpbl 00eCrieuuBaeT pa3BUTHE JIOTHIECKOTO MBIIIJICHUS 00YyJatoIXCs: OHH UCTIONB3YIOT JIETYKTHBHBIE U UHIYKTUBHBIE PACCYKICHHS,
00001IeHNE ¥ KOHKPETH3aluio, adcTparupoBanue W aHajoruto. OOyueHue anreOpe mpenrnosaraeT 3HAUYUTEIbHBIH O0BEM CaMOCTOSITEIBHOU
JEATeTBbHOCTH 00yJaroInXCsl, TOATOMY CAaMOCTOSATENIFHOE PEIICHHE 3a/1a4 SIBIISICTCS peaM3aluei esTeTbHOCTHOTO MPUHIIATIA OOYUSHHSL.

B cTpykType nporpamMmel yueOHOTO Kypca «Airedpa» A1 OCHOBHOTO OOLIEro o0pa3oBaHMs OCHOBHOE MECTO 3aHHUMAIOT COJIEP’KATEIbHO-
METOMYECKUe JIMHUK: «Huclia U BBIYUCICHUS», «ATeOpandecKue BHIPAKEHHs», «YpaBHEHHsI W HEpaBEHCTBa», «DyHkmmm». Kaxkmas u3 aTux
COJZIepKATEITHbHO-METOTMIYECKUX JIMHUI pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET M3YYeHUs Kypca, B3aMMOJICUCTBYS C APYTHMH €ro JHHUSMH. B
X0JIe U3y4eHHs y4eOHOro Kypca 00y4aromuMcs PUXOAUTCS JOTHUYECKH PacCyK/1aTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN S3bIK. B CBS3M C
3TUM B Mporpammy y4eOHOTO Kypca «AnreOpa» BKJIIOYEHBI HEKOTOpPHIE OCHOBBI JIOTHKH, MPEICTABICHHbIE BO BCEX OCHOBHBIX pa3lenax
MaTeMaTH4ecKoro oOpa3oBaHMsl M CIOCOOCTBYIOUIME OBJAJACHHUIO OOYYalOIIMMHUCS OCHOB YHHUBEpPCAIBHOIO MAaTEMaTHYECKOTO S3bIKa.
ConeprxatebHON U CTPYKTYPHOM 0COOCHHOCTBIO YIEOHOTO Kypca « Anredpay sSBIISIETCS €r0 MHTETPUPOBAHHBIN XapakTep.

Copepxanne nUHUK «Yucna ¥ BBIUYKCICHHS» CIY)KHUT OCHOBOM Ui NajbHEHIEero M3y4eHHs MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y
oOyuarouuxcs JOTMYECKOro MbIIUIEHUS, ((OPMHUPOBAHUIO YMEHUS MOJIb30BATHCS aITOPUTMaMU, a TAKKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB,
HEOOXOIUMBIX IS IOBCETHEBHOM sKU3HU. Pa3BUTHE MOHATHS O YKCIIE HA YPOBHE OCHOBHOIO OOIIEro 00pa3oBaHus CBSI3aHO C PALIMOHAIBHBIMH U
UppalMOHAILHBIMH YHCIIaMU, (JOPMUPOBAHUEM TIPEICTABICHUN O ACHCTBUTEIHHOM YHCIE. 3aBEpUICHHE OCBOCHUS YHCIOBOW JIMHUU OTHECEHO K
cpenHeMy o01eMy 00pa3oBaHUIO.

Copepxanue nOByX anreOpanuecKux JHUHUA — «AnreOpandeckre BBIPRXKEHHUS» U «YPaBHEHUS U HEPaBEHCTBA» CIIOCOOCTBYET
dbopMupoBaHHIO y OOyYarONIMXCS MaTeMAaTUYECKOTO armapara, HeOOXOJMMOTO Ui pPEUIeHHs 3ajjad MaTeMaTUKH, CMEXHBIX IMPEAMETOB U
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/a4d. Ha ypoBHe OCHOBHOTO 00ImIero oOpa3oBaHMsl Yy4eOHBIM MaTepuall TPYNIHPYETCS BOKPYT palllOHaIbHBIX
BbIpaKeHUH. Anrebpa IEMOHCTPUPYET 3HAYCHHE MATEeMAaTHKH KaK f3bIKa Ul MOCTPOEHHUS MAaTeMaTHYeCKHX MOJeNed, OMMCAaHUs MPOIECCOB U
SBJICHUH peanbHOro Mupa. B 3amaun oOydyeHus anredpe BXOIAT Takxke JajbHellnee pa3BUTHE aITOPUTMUYECKOTO MBIIIJIEHUS, HE0OX0IMMOTO, B



YaCTHOCTH, JUISI OCBOGHHUS Kypca MH(OPMATHKH, U OBJIAJCHUE HaBBIKAMHU AEIYKTUBHBIX paccyxieHuid. IIpeoOpasoBaHne CHMBOJBHBIX (opm
CIOCOOCTBYET Pa3BUTHIO BOOOpaKEHHsI, CHOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxxanue (pyHKIMOHAIBHO-TPAa)UUECKON JIMHUM HAIEJICHO Ha MOJIydeHHE OOYJaroIIMMUCS 3HAHWHM O (QYHKIHUSAX KaK BaKHEHIIeH
MaTeMaTHYEeCKON MOJIENH /ISl ONMCAHUS U MCCIeIOBAaHNS Pa3HOOOPA3HBIX MPOIECCOB M SBJICHUHN B MPHUPOJE U oOmecTBe. M3ydenne marepuana
CIOCOOCTBYET Pa3BUTHIO Y OOYyYarOIIMXCsS YMEHHS HCIOJIb30BATh PA3IUYHBIC BBIPA3UTENIbHBIC CPEACTBA S3bIKA MAaTEMAaTHKH — CJIOBECHBIC,
CHMBOJIMYECKHE, TpadruecKue, BHOCUT BKJIa B (POPMHUPOBAHUE MPEICTABICHUI O PO MaTEMATUKU B Pa3BUTUU IUBUJIM3AIMN U KYJIBTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax m3ydaeTcsl y4eOHBIH Kypc «AnreOpa», KOTOPHIH BKIIOYACT CIEAYIONIME OCHOBHBIC Pa3JIeibl
conepkanus: «Yucna u BEIYUCICHUS», «AJreOpandeckrue BEIPaXKEHU, «YpaBHEHUS U HEPABEHCTBA», «DyHKIHNY.

Ha usyuenue yuebHoro kypca «Anredpa» orsoaurcs 306 gacos: B 7 kinacce — 102 gaca (3 yaca B Hezento), B 8 kiacce — 102 yaca (3 yaca B
Heneno), B 9 kitacce — 102 vaca (3 daca B Heneno).



COJAEPKAHUE OBYYEHUA
7 KJIIACC

Ymncna v BbIYMCICHUS

JlpoOu OOBIKHOBEHHBIE M JIECATUYHBIE, TIEPEX0l OT OAHON (popMel 3amucu aApoOeil k apyroi. TloHsTHE parMOHANBHOTO YHCia, 3aIKCh,
CpaBHEHHE, YNOPSAAOYMBAHUE PAMOHAIBHBIX YuCeN. ApH(MeTHYecKne ACUCTBUS C PAllMOHAIBHBIMU 4YMCIaMu. Pemenne 3agad w3 pealbHOU
MPaKTUKHU HA YaCTH, HA ApOOH.

CreneHp ¢ HaTypaJbHBIM IOKa3aTeJeM: ONpEJeNIeHNEe, IPeoOpa3oBaHNe BBIPAXKEHUN HA OCHOBE ONPENENICHHUS, 3alHUCh OOJBIINX YHUCEIL.
[IpouieHTsl, 3anKch NPOLIEHTOB B BHUJIE JpOoOH U JpoOu B BHUJE MPOLEHTOB. TpHU OCHOBHBIE 3aJjaul Ha IMPOLIEHTHI, PEIICHUE 3a/1a4 U3 peabHOU
MIPaKTUKU.

[IpumeHeHne MpU3HAKOB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPOTIOPLHUOHAIBHOCTH.

AJiredpanyeckue BbIpaKeHUs!

[lepemeHHble, YMCIOBOE 3HAUEHUE BBIpAXKEHUS C IepeMeHHOU. JlomycTrMble 3HaueHus nepeMeHHbIX. [IpeacraBieHne 3aBUCUMOCTH MEXKTY
BEJIMYMHAMU B BUIE (Gopmyisl. Beruucinenus no ¢opmynam. IIpeoOpa3oBaHue OyKBEHHBIX BBIPQXKEHUMH, TOXKJIECTBEHHO PaBHBIC BBIPAKEHMS,
IIpaBUJIa MPeoOpa30BaHUs CyMM M IPOU3BEICHUMN, TPaBHIIa PACKPBITHS CKOOOK U MPHUBEICHUS OJOOHBIX CIaraeMbIX.

CBoOliCTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

Opnowiensl U MHorouwieHsl. CreneHp MHoOrowicHa. Cr0OX€HHE, BBIYMTAHHME, YMHOXKEHHE MHOTOWICHOB. POpMysbl COKpalIEHHOTIO
YMHOKEHUS: KBapaT CyMMBI U KBaapar pa3HOCTH. DPopMyna pa3HOCTH KBaApaToB. Pa3nokeHne MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHUsI, IPaBUiIa IPeoOpa30BaHUs YpaBHEHUS, pABHOCHWIBHOCTb YpaBHEHUIA.

JluHeitHOE ypaBHEHHE C OJHOW NEPEMEHHOM, YMCIO KOpPHEW JIMHEHHOTO YpaBHEHMS, pEUICHHE JMHEHWHBbIX ypaBHEeHMH. CocTaBiieHHE
YPaBHEHHUH 10 YCIOBHUIO 3a/1a4yi. Permenne TeKCTOBBIX 3a7a4d ¢ IIOMOILBIO YPAaBHEHHUH.

JIuHeltHOE ypaBHEHHUE ¢ JABYMs NepeMeHHbIMU M ero rpaduk. Cucrema JBYX JUHEMHBIX YpaBHEHHUI ¢ AByMs nepeMeHHbIMHU. Perienue
CHCTEM YpaBHEHHH cr1oco6oM noacTaHoBKU. [Ipumeps! pereHust TEKCTOBBIX 3a/1a4 ¢ HIOMOILBIO CUCTEM YPaBHEHHH.

DyHKUUH

Koopaunara Touku Ha npsmMoi. YucnoBble IpoMexyTku. PaccTosiHre Mexay AByMsl TOUKaMHU KOOPIMHATHOM IPSAMOM.

[IpsimoyronbHast cuctema koopauHat, ocu Oxu Oy. AGcumcca M opauHaTa TOYKM Ha KOOPAMHATHOH miockoctu. Ilpumeps! rpadukos,
3aJaHHbIX (opmynaMu. UteHue rpadukoB peayibHbIX 3aBUcHUMOCTed. Ilonstue ¢ynkumu. I'padux ¢ynkium. CpoiictBa ¢yHkuuil. Jluneiinas
¢bynkums, e€ rpaduk. I'paduk pynkuuu Yy = |X|. ['paduyeckoe penieHne TMHEHHBIX YPaBHEHUH U CHCTEM JIMHEHHBIX ypaBHEHHH.



8 KJIACC

Yucsia 1 BBIYUCIECHUS

KBanparublii kopenb u3 uucia. [lonstue o6 uppauroHanbHOM yucie. JlecaTuyHble NpUONIMKEHUS MppalUOHaIbHbIX uncen. CBoiicTBa
apu(METHYECKIX KBAJAPATHBIX KOPHEH U UX MPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BRIPAKEHHUH U BBIYUCICHUAM. J[efiCTBUTENBHBIC YHCIA.

Crenens ¢ 1eqbIM [TOKa3zaTeneM U e€ cBoiicTBa. CTaHAapTHAas 3alIUCh YHCTIA.

Auredpanyeckue BbIpaKeHHs

KBanpatsblil TpE€xusieH, pa3aoKeHHe KBaJpaTHOTO TPEXWIEHA HA MHOKHUTEIIH.

AnreOpandeckas apoOb. OCHOBHOE CBOMCTBO anreOpandeckoil apoOu. CroxeHue, BBIYUTAHUE, YMHOXKEHHE, JCJICHHE alre0pandecKux
npob6eii. PaninonanbHble BbIpaKEHUS U UX MpeoOpa3oBaHUe.

YpaBHeHuUs1 U HePaBEeHCTBA

KBanpatHoe ypaBHeHue, Gpopmyna KopHeW KBaapaTHoro ypaBHeHHs. Teopema Buera. Pemenue ypaBHeHUMH, CBOISIIUXCS K JTUHEHHBIM U
kBagpaTtHbIM. [IpocTeiimue npoOHO-palMoOHaIbHbBIE YPaBHEHUS.

I'pacdmueckas uHTEpHpeTalys ypaBHEHUN C JABYMs NMEPEMEHHBIMH M CHUCTEM JIMHEHHBIX YpaBHEHHM C JByMs INepeMeHHbIMU. [Ipumepsl
pELIeHUs CUCTEM HETMHEHHBIX YPaBHEHUHN ¢ ABYMS IEPEMEHHBIMH.

Pemrenne TeKCTOBBIX 3a71a4 aNTreOpandecKuM CIIOCOOOM.

UucnoBble HEpaBEHCTBA UM WX CBOMCTBA. HepaBeHCTBO ¢ OJHOUM TepeMeHHON. PaBHOCHMILHOCTh HEpaBEHCTB. JIMHEHBIE HEPAaBEHCTBA C
0JHOM epeMeHHOU. CHUCTEeMbI IMHEWHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

L0 IN10700

[Tonsarue pynkmuu. O61acTh ONIpeAeICHNUS U MHOKECTBO 3HaueHUH (QyHKIMU. CriocoOwl 3aaanus QyHKITUH.

I'padux dyakuun. Urenue croiictB pyrkuun no e€ rpaduxy. [Ipumeps rpadukoB GyHKITUH, OTpaXKAIOMIUX peaJbHbIE TTPOLIECCHI.

OYHKIIMH, ONMHMCHIBAIOIINE PSIMYIO M 0OPAaTHYIO MPOMOPIHOHATBHBIE 3aBUCHMOCTH, HX rpaduki. OyHkman Y = X2, Y = X3, Yy = VX, y=|X|.
I'paduaeckoe pereHne ypaBHEHHN M CHCTEM YPaBHEHHUM.

9 KIIACC

Yuciaa 1 BbIYMCTIEHUS

PanvionaneHbIe yunCIa, UPpalMOHATIBHBIC YKCIIA, KOHEYHBIE M OCCKOHEYHBIC JCCATHYHBIE JIPOOU. MHOXKECTBO JIEHCTBHTEIBHBIX YHCEIl,
JNeMCTBUTENbHBIE YMCIa Kak OeCKOHEUHbIE JeCATUYHBbIE NpoOH. B3auMHO 0JHO3HAYHOE COOTBETCTBHME MEXKAY MHOKECTBOM JEHCTBUTEIBHBIX
YyCell U KOOPAUHATHOU IIPSIMOM.

CpaBHeHUE IeHCTBUTENBHBIX YHCEN, apu(MeTHIecKre IEHCTBUS C IeHCTBUTEILHBIMH YHCIaAMU.

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, [UTUTETFHOCTD MIPOIIECCOB B OKPYXKAIOIIEM MHpE.



[TpubnmxEénHoe 3HaYCHNE BEIMYMHBI, TOYHOCTH Npubimxenus. Oxpyrienue yncen. [Ipukuika u OLeHKa pe3yIbTaTOB BHIYMCICHUI.

YpaBHeHusI 1 HEPAaBEHCTBA

JInneiiHoe ypaBHeHue. PelieHne ypaBHEHUM, CBOJAIINUXCS K JIUHEHHBIM.

KBagparHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOJAIIMXCS K KBaapaTHbIM. bukBaapatHoe ypaBHeHHe. [Ipumeps! pelieHus: ypaBHEHUH
TpEeThel U YETBEPTOU CTEIIEHEN PA3JIOKEHUEM HAa MHOKHUTEIIN.

Pemenne npoOHO-paniOHANBHBIX YpaBHEHHA. PerieHre TeKCTOBBIX 3a/1a4 aNreOpandecKuM METOI0M.

VYpaBHEeHHE ¢ IBYMs IEpEMEHHBIMH | €ro Tpaduk. Pemenne cucreM NByX JIMHEWHBIX YPaBHEHUHN ¢ IBYMsI TIepeMEHHBIMH. Pemenue cucreM
IBYX YpPaBHEHMH, OJIHO W3 KOTOpBIX JIMHEIHOE, a Jpyroe — BTOpoi creneHu. ['paduyeckas MHTEprnpeTanust CUCTEMbl YpaBHEHHMH C JByMs
MI€pEMEHHbBIMHU.

Perrenne TeKCTOBBIX 3a71a4 anreOpandecKuM CIIOCOOOM.

YucnoBsle HEpaBEHCTBA U X CBOMCTBA.

Pemienne nMHENHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOW. PenieHne cucTeM JIMHEHHBIX HEPAaBEHCTB C OJHOM mepemMeHHoW. KBagpaTHbie
HepaBeHcTBa. [ paduyeckas HHTepIpeTalys HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS II€PEMEHHBIMHU.

DyHKUUHA

KBanparuunas ¢pynkmus, e€ rpaduk u ceoiictsa. [lapaboa, koopauHATHI BEPIINHBI Tapa00JIbl, 0Cb CHMMETPHH 1apado Jibl.

Ipadukn byrxmmit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X|u ux cBoiicTBa.

Yucii0Bble N0CJIEA0BATEIBHOCTH U MPOIPECCHH

[TonsaTHE YNCIOBOM MOCIENOBATEILHOCTH. 3aJaHUE TIOCIICIOBATEILHOCTH PEKYppEeHTHON (hopmysoit u popMyIioi N-ro yjieHa.

ApudmMernueckas U reoMeTrpudeckas mnporpeccud. @opmynsl N-ro wieHa apuMETHYECKOW M TEOMETPHUYECKOW MPOrpecCHii, CyMMBbI
MIEPBBIX NYICHOB.

N3obpaxenne YiaeHOB apu(METHUYECKOM M T'E€OMETPUYECKOM MPOrpecCHid TOYKAaMHW Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEHHBIN u
9KCIIOHEHIMAIbHBIN poCT. CII0KHBIE TPOLICHTHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yIbTaThl OCBOEHUS POTpaMMbl y4eOHOTO Kypca «Anredpay XxapakTepU3yroTCs:

1) naTpuoTHYECKOe BOCIIUTAHME:

MPOSIBIIEGHUEM MHTEpeca K MPOIJIOMY M HACTOALIEMY POCCUHCKON MaTeMaTHKH, IIEHHOCTHBIM OTHOIIEHMEM K JOCTH)KEHMSIM POCCHHCKHX
MaTeMaTHUKOB M POCCUICKON MaTeMaTUYECKOM HIKOJIbI, K HCIIOIb30BAHUIO 3TUX TOCTHXKEHUI B IpYTMX HayKaxX U MPUKIAJHBIX cepax;

2) rpaxaaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHHeE:

TOTOBHOCTBIO K BBINOJHEHHUIO OO0SI3aHHOCTEH TIpa)KaHWHA W peaju3allid €ro Ipas, MPEACTaBICHHEM O MaTeMaTHYECKHUX OCHOBax
(YHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBICHUH, MPOLELyp TIpaAaHCKOro oOuiectBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYKJICHUIO ATUUECKUX MPOOIIEM, CBA3AHHBIX C MIPAKTHUECKUM IPUMEHEHHEM JTOCTHKEHUN HayKH, OCO3HAHUEM Ba)KHOCTHU MOPAJIbHO-3TUYECKUX
MIPUHIIUIIOB B JESITENbHOCTH YYEHOTO;

3) TpyAOBOE BOCIIMTAHHE:

YCTAaHOBKOM Ha AaKTMBHOE Y4YaCTHE€ B PELICHMM IPAKTHMYECKMX 3a/Jad MaTeMaTHMYeCKOW HalpaBJIEHHOCTH, OCO3HAaHHUEM BaXXHOCTH
MaTEMaTU4YeCKOr0 00pa30BaHMs Ha MPOTSHKEHUH BCEH JKM3HM I YCIEUIHOW IpPO(eCCHOHATIbHOM NESATEIbHOCTH U PAa3BUTHEM HEOOXOAMMBIX
YMEHUH, 0CO3HAHHBIM BEIOOPOM M MOCTPOEHUEM MHAWBHUIYAIIBHOM TPAaeKTOPUU 00pa30BaHMS U )KM3HEHHBIX IIJIAHOB C YYETOM JIMYHBIX HHTEPECOB
1 00IIIeCTBEHHBIX TOTPEOHOCTEH;

4) acTeTYeCKOe BOCIIMTaHMeE:

CIOCOOHOCTBIO K AMOIIMOHAJIBHOMY U 3CTETHYECKOMY BOCHPUATHIO MaTeMaTHUECKHX OOBEKTOB, 3aJay, PELICHUH, pacCyKICHUH, YMEHUIO
BUJIETh MAaTEMATHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpHUEHTAaIeN B JeSITEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HbIX MPEACTAaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UYEJIOBEKa,
IPUPOJBI U OOLIECTBA, HIOHUMAHUEM MaTeMaTHYeCKONH HayKH Kak c(epbl YeOBEUECKOW NEesITeIbHOCTH, 3TAaloB €€ pa3BUTH U 3HAUUMOCTH JUIS
pa3sBUTHS LUBWIM3ALMUK, OBJAJEHUEM S3bIKOM MaTEeMAaTUKU M MaTeMaTHYECKOM KylbTypoil Kak CpeICTBOM IO3HAHHUS MMpa, OBJIAJEHUEM
IPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATEIbCKOMN 1€ TEIbHOCTH;

6) pusnueckoe BocnuTanue, GOPpMHPOBAHME KYJIbTYPbI 310POBbS M SMOLMOHAIBLHOI0 0J1arONOIyYHs:

TOTOBHOCTBIO IPUMEHATh MaTeMaTUYeCKHe 3HaHHs B MHTEpECax CBOETO 3/I0POBbs, BEJCHHUS 370pPOBOro 00pasa KU3HU (30pOBOE MHUTAHHE,
cOaaHCUPOBAHHBIN PEXUM 3aHATUI M OTAbIXA, peryisipHas (u3nueckass aKTUBHOCTH), COPMHUPOBAHHOCTHIO HABbIKA pedaekcuu, MpU3HAHUEM
CBOET0 IpaBa Ha OLIMOKY M TAaKOT'O e MpaBa JPyroro 4eaoBeKa;



7) 3K0JIOrH4YecKoe BOCIIHTAHUE:

OpHUEHTAIMeH Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUH JUTsl pEIIeHus 3a7ad B 00JIaCTU COXPAHHOCTH OKPYXAIOIIel Cpe/ibl, ITaHUPOBAHMS
MOCTYIIKOB M OIEHKH MX BO3MO>KHBIX IOCIJICACTBUHN JJIsl OKPYKAIOLIEH Cpe/bl, 0CO3HAHKUEM TJI00aJIbHOTO XapaKTepa 3KOJOTHUYECKUX MpoOieM U
IIyTEN UX PELICHMUS;

8) ajanTanmsa K H3MEHAIIMMCS YCJIOBHAM COLHAILHOM M IPUPOAHON cpeibl:

TFOTOBHOCTBIO K JCUCTBUSAM B YCIOBHUSAX HEOINPEACIEHHOCTH, IOBBIMICHUIO YPOBHS CBOEM KOMIIETEHTHOCTH 4YEpe3 IPAKTUYECKYIO
NESITeIbHOCTb, B TOM YHUCJIE YMEHHUE YYUThCS Yy APYrUX JIIOJEH, NmpuoOpeTarb B COBMECTHOW MAEATEIbHOCTH HOBBIE 3HAHUS, HABBIKM U
KOMIIETEHIIUHU U3 OIBITA IPYIHUX;

HGO6XOI[I/IMOCTI)IO B q)OpMHpOBaHI/II/I HOBBIX 3HaHI/II\/JI, B TOM 4YHCIJIC q)OpMYHI/IpOBaTI) nacu, IoOHATHUs, TUIIOTE3bI 00 00OBeKTax u SBJICHUAX, B
TOM YHUCJIC paHCC HCU3BCCTHBIX, OCO3HABATh I[e(bI/IIII/ITI)I COOCTBEHHBIX 3HAHUN U KOMHGTCHTHOCTGﬁ, IJIaHUPOBATh CBOE Pa3BUTHC;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYKD CHUTYalUIO, BOCIPHUHUMATh CTPECCOBYIO CHUTYallMI0O KakK BbI30B, TpeOyrOIIMHA KOHTpMED,
KOPPEKTUPOBATh IPUHIUMAEMbI€ pEeLICHUS U JeHCTBUS, POPMYIHPOBATh U OLIEHUBATh PUCKU U TIOCIECTBUSA, (GOPMUPOBATH OTIBIT.
METAINIPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

Ba3oBblegornueckueneiicTBus:

BBISBIIATE M XapaKTepU30BaTh CYLIECTBEHHbIE NPU3HAKM MAaTEMaTHYECKMX OOBEKTOB, MOHATUH, OTHOLICHUM MEXIY MOHATHAMH,
(GbopMynHpOBaTh OINpENENEeHUsI NOHATHH, YCTaHABIUBATh CYLIECTBEHHBIM NpPU3HAK KiIacCH(MKALMU, OCHOBAaHUSA JUIsl 0000LIeHHA U
CpaBHEHMsI, KpUTEPUH IPOBOIUMOI0 aHAJIN3a;

BOCIPUHUMATh, (GOPMYIUPOBATh U NPEe0OPa30BbIBATE CYKJIEHHS: YTBEpAUTEIbHbIE U OTPULIATENIbHbIC, €IUHUYHbIC, YACTHBIE U 00LIueE,
YCIIOBHBIE;

BBISABJIATE MaTeMaTHYeCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U IPOTUBOpPEUMs B (aKTax, JAHHBIX, HAOIIOAECHUSAX M YTBEPXKICHMSIX,
Ipeularatb KpUTEPUU AJIS BBISBICHHS 3aKOHOMEPHOCTEN U IPOTHUBOPEUHIL;

Jie7IaTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U MHIYKTHBHBIX YMO3AKIIOUEHHH, YMO3aK/IIOUCHHH 110 aHAJIOTUH;
pa3buparh JOKa3aTelbCTBA MAaTEMaTHUECKUX YTBEP)KICHUH (MpsMble M OT MPOTHBHOIO), HPOBOJUTH CAMOCTOSATENBHO HECIOXKHbIE
JI0Ka3aTeNbCcTBA MaTeMaTUYeCKUX (DaKTOB, BBICTPaMBATh apryMEHTAlMI0, HNPUBOAUTH IMPUMEPbl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYXKICHHUS;

BBIOMpATh criocoO perieHns ydeOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHHUs, BBIOMpaTh Hanboiee NoaX0ASINN ¢ yIETOM
CaMOCTOSITENILHO BBIJIEJICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBatebCcKHe AeiCTBUA.



MCIOJb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUII MHCTPYMEHT MO3HAHUs, (OPMYIUPOBATH BOMPOCH, (DPUKCHUPYIOIIHNE HMPOTHBOPEUHE,
npo0semMy, caMOCTOSITEIbHO YCTaHABIMBATH UCKOMOE U JTAHHOE, (HOPMUPOBATH THIIOTE3Y, apT'yMEHTHPOBATH CBOIO MO3UIIMIO, MHEHHE;
IIPOBOJUTH IO CaMOCTOSITEIbHO COCTaBICHHOMY IUIaHY HECJIOXKHBIM SKCIIEPUMEHT, HEOOJIBIIOE MCCIECIO0BAHHE IO YCTAHOBJICHUIO
0COOEHHOCTEH MaTEeMAaTHIECKOTO 00BEKTa, 3aBHCUMOCTEH 00BEKTOB MEXKTy CO00I;

CaMOCTOSATENBHO (HOPMYIHUPOBATH OOOOLICHHUST M BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO HAONIOICHUS, WCCIEIOBAHUS, OLICHUBATDH
JOCTOBEPHOCTb MOJTyYEHHBIX PE3YJIbTaTOB, BBIBOIOB M 0000IICHNUH;

IIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE IPOIIECCA, a TAKXKE BBLABUIaTh IPEAOJIOKEHUS O €r0 Pa3BUTUH B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanmueii:

BBISBJISITH HEJIOCTATOYHOCTh U U30BITOYHOCTH MH(GOPMAIINH, TAHHBIX, HEOOXOAUMBIX IS PEIISHUS 3a/1a4H;

BBIOMPATh, AHAIM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAIIUIO PA3TMYHBIX BUIOB U (DOPM MPE/ICTABIICHNUS,
BBIOMpaTh POpMy MpeACcTaBICHUsT HHPOPMAIIMK ¥ WITIOCTPUPOBATH PEIIaeMbIe 3a/1aul CXEMaMHM, JTUarpaMMamMu, MHOW Tpadukoil u ux
KOMOHWHAIIUSIMU,

OIIEHUBATh HAJEKHOCTh HHPOPMAIIMH 110 KPUTEPHSIM, TIPEIIOKEHHBIM YYUTEIEM WIH CHOPMYIUPOBAHHBIM CaAMOCTOSITEIIHHO.

KoMMmyHukaTuBHbIe YHUBepcaibHble y4eOHbIe JeliCTBUS:

BOCTIpUHUMATh U (HOPMYITHPOBATH CY)KJCHHS B COOTBETCTBHH C YCIOBHSIMHU M IEISIMH OOIECHHS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh
CBOIO TOUKY 3PEHUS B YCTHBIX M MUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJy PEIleHHUs 3a/ayl, KOMMEHTUPOBATh MOITY4YE€HHBII
pe3ynbTarT;

B XoJ€ OOCYXIEHHs 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYXJaeMOW TeMbl, IMpOOJeMBbl, peliaeMol 3aJayd, BbICKa3bIBaTh HWICH,
HalleJICHHbIE Ha MOMCK PELIECHUS], COTIOCTABIIATh CBOU CYKJICHHS C CY)KICHUSMHU IPYTUX YYACTHUKOB JUAJIOTa, 0OHAPYKUBATh pa3inyune
U CXOJCTBO MO3UIHIL, B KOPpEeKTHOI dhopMme hOopMyTUPOBATH pa3HOTIACHsl, CBOM BO3PAKECHHUS;

MIPEJICTaBIIATh Pe3yJIbTaThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTa, UCCIIEAOBAHUsI, TPOEKTa, CAMOCTOSITENILHO BHIOMPATh (opMaT BBICTYILIICHUS
¢ y4€TOM 3aJ1a4 NMpe3eHTAH U OCOOCHHOCTEN ayIuTOPUH;

MMOHUMATh U UCIIOJIH30BaTh MPEUMYILECTBA KOMAHAHON U MHIUBUYAIbHON paOOThI MPU PelICHUH YUeOHBIX MAaTEMAaTUYECKUX 3a]1a4;
MPUHUMATh I1€lb COBMECTHOW JEATEeIbHOCTH, IUIAHUPOBATh OPTraHU3AlMI0 COBMECTHOW paboThl, pachpenensiTh BUIbl pPadoT,
JIOTOBapUBAaThCA, OOCYXKIATh MPOIIECC U Pe3ynbTaT paboThl, 0000IIaTh MHEHHUS HECKOIBKUX JIIOCH;

y4acTBOBAaTh B TPYMIOBHIX (popmax paboThl (00CYkACHUS, OOMEH MHEHHUSMU, MO3TOBBIE IITYPMBI U JIPYTHE), BHIIOIHATH CBOIO YaCTh
paboThl U KOOPAMHHUPOBATH CBOU ACWCTBUSA C APYTMMHU YJIEHAMH KOMaHbl, OLIEHUBATh Ka4eCTBO CBOET0 BKJIaJa B OOLIUIl MPOIYKT 1O
KpUTEpUiIM, cHOpMyIHPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

PeryisiTuBHbIE YHMBepPCAJIbHbIE YUeOHbIe AeilicTBUS
Camoopranmn3anus:



® CaMOCTOATENBHO COCTAaBIIATH IUJIaH, aJITOPUTM DPELICHUsS 3a/aud (WM €ro 4YacTh), BHIOMPATh CIIOCOO PEIICHUs ¢ YUETOM HMEIOLIUXCS

pecypcoB 1 COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOW MH(OPMALIUH.
CaMOKOHTPOJIb, IMOLIMOHAJILHBII HHTEJICKT:

® BJAJETh CIOCOOAMHU CAMOIIPOBEPKU, CAMOKOHTPOJIS IIPOLiECcCa U Pe3ysIbTaTa PpeIIeH!s] MaTeMaTUYeCKON 3a1a4H;

® [PEIBHUJIETH TPYAHOCTH, KOTOPBIE MOT'YT BO3HHMKHYTH IIPH PEILIECHHUH 3a7a4H, BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSTENILCTB, HAACHHBIX OIINOOK, BHISIBJICHHBIX TPYJHOCTEIH;

® OLEHMBATh COOTBETCTBUE pe3yJbTaTa MAEATEIbHOCTH IOCTAaBICHHOW LEIM U YCIOBUSAM, OOBACHATH NPUUYMHBI JOCTUKEHHUS WIH
HEJOCTUKEHUS 11€JTU, HaXOJUTh OIINOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbTATbBI

K xonIty 00yueHust B 7 KjacceoO0ydyaromuics MoJyduT CIeAyIONue MPeAMETHBIC Pe3yIbTaThl:

Yucaa v BbIYUCTEHUS

BEITIONTHATE, cOYeTast YCTHBIC M MUCbMEHHBIC TPUEMBI, apu(hMETHICCKHE JICHCTBHS C PAIIMOHATBHBIMH YUCITAMH.

HaxonuTh 3HA4YCHWS YHCIOBBIX BBIPAKCHHN, MPHMEHSTH pPa3HOOOpa3HbIC CIIOCOOBI W TMPUEMBI BBIYUCIICHUS 3HAYECHUH JAPOOHBIX
BBIPAKEHUH, cofepKalluX OObIKHOBEHHBIE U JECATUYHbIE APOOH.

[Tepexomuts OoT oaHOW (OPMBI 3amUCH YHUCEN K JIpyroi (mpeoOpazoBBIBaTh NECATUYHYIO JPOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JACCSITHYHYIO TPOOB).

CpaBHUBaTh U YIOPSAJOUNBATH PALIMOHAIIbHBIE YUCIIA.

OKpyrisTh 4yncia.

BhINoNHATE NPUKUIKY U OILICHKY PE3yJIbTaTa BHIYMCICHUHN, OLICHKY 3HAYEHUI YHCIOBBIX BhIPAKCHUM. BBIMOIHATH ASHCTBUSA CO CTENEHSAMU
C HaTypaJbHBIMU MTOKA3aTEIISIMH.

[IpuMeHSTh NPU3HAKK JEIUMOCTH, Pa3iokKeHHe Ha MHOKUTEIHN HATypalbHbIX YHCEI.

Pemath mnpakTUKO-OpUEHTHPOBAHHBIC 3aJaud, CBS3aHHBIE C OTHOIICHHEM BEIUYMH, MPOMNOPIUOHATBFHOCTHIO BEIWYHH, MPOLEHTaMH,
HMHTEPIPETUPOBATH PE3YJIbTAThI PEIICHUS 3a/1a4 ¢ yYETOM OTPaHUYECHUMN, CBA3aHHBIX CO CBOMCTBAMU pPACCMAaTPUBAEMbIX 0OBEKTOB.

AnredOpanyeckue BbIpasKeHU s

Hcnonb3oBath anredpandeckyto TePMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B MIPOIIECCe OCBOCHHS yUeOHOTO MaTepHaia.

Haxonuth 3HaueHns OyKBEHHBIX BBIPDAKEHUN IIPU 3aJaHHBIX 3HAYEHUAX MIEPEMEHHBIX.

BrimonHATs ipeoOpa3zoBaHus 1EI0T0 BRIPAKEHNUS B MHOTOWIEH MPUBEICHUEM MOJOOHBIX ClIaraeMbIX, PaCKphITHEM CKOOOK.

BhIMONHATE YMHOXKEHHE OJHOYJIEHA HAa MHOTOYJIEH M MHOTOYJIEHAa Ha MHOTOYJICH, MPUMEHITh (POPMYNBI KBaJpaTa CyMMBI U KBajapaTa
Pa3HOCTH.



OcCyIecTBIATh Pa3NoKEHHE MHOTOWIEHOB HA MHOXKUTEIM C IOMOINBIO BBIHECEHHS 32 CKOOKM OOINEro MHOXKUTENS, TPYHIHPOBKU
ClIaraeMbIX, IPUMEHEHHS (POPMYJ COKPAIIEHHOTO YMHOKECHHS.

[TpumensTh npeoOpazoBaHKs MHOTOUWICHOB ISl PEIICHUS PA3IMYHBIX 33/1a4 U3 MATEMAaTUKH, CMEXKHBIX MPEIMETOB, U3 PEATbHOM MPAKTHUKH.

Hcnonb30BaTh CBOICTBA CTENEHEN C HaTypaJlbHBIMU IOKa3aTeNIIMU Ui IPE00pa30BaHuUs BBIPAXKEHUM.

YpaBHeHusI 1 HePaBEeHCTBA

Pemarp snHeliHbIE ypaBHEHUS C OJHOM NEPEMEHHOM, MPUMEHssS IpaBHia NEpexoJia OT MCXOJHOTO YpaBHEHHUS K PABHOCUIBLHOMY €MY.
[IpoBepsATh, ABISETCS JIM YUCIO KOPHEM ypaBHEHUS.

[IpumensTh rpaguueckre MeTo bl IPH PELIEHUH JTUHEWHBIX YPaBHEHUHN U UX CHCTEM.

[TopOupath npuMepsl nap 4ucen, SBISIOIUXCS PEIIEHUEM JIMHEHHOTO YpaBHEHHUS C IByMs [IEPEMEHHBIMU.

Crpouth B KOOPJAMHATHOM MJIOCKOCTH I'paUK JIMHEHHOTO ypaBHEHUS C IBYMs IEPEMEHHBIMU, MOJIB3YSCh I'pa)KOM, IPUBOJAUTH NPUMEPBI
pelIeHNs ypaBHEHUSI.

Pemath cucteMsl IByX JTMHEWHBIX YPaBHEHUH C IByMS IEpEMEHHBIMH, B TOM YHUCIIE IpadUyecKu.

CocTaBiiTh M peuaTh JMHEHHOE YpaBHEHUE WM CUCTEMY JIMHEWHBIX YPaBHEHHUH 10 YCIOBUIO 33Ja4, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJ1aui MOJIy4E€HHBIH pe3ysbTar.

DyHKUNHA

N300paxkaTh Ha KOOPAWHATHOW MPSMON TOYKH, COOTBETCTBYIOUIME 3a/JlaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, MHTEpPBaJbl, 3aIUCHIBATH
YHCIIOBBIE MPOMEXKYTKU Ha aJIreOpanveckoM s3bIKe.

OTMeuaTh B KOOPAMHATHOMW TIOCKOCTH TOYKH IO 3aJaHHBIM KOOpJWHATAM, CTPOUTH rpaduku JHMHEHHBIX (QyHKui. CTpouth rpadux
dynkumn y = |x|.

OnuceiBaTh ¢ NOMOIIbIO (YHKIMHA HM3BECTHBIE 3aBUCUMOCTH MEXKJY BEIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSIHHE, I€HA, KOJHYECTBO,
CTOMMOCTb, IPOU3BOIUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

Haxonuts 3HaueHre GyHKIMH 110 3HAYSHUIO €€ apryMeHTa.

[Tonumarsp rpaduyeckuii cnocod mpeacTaBlieHUs M aHaiu3a UH(OpMAalMU, U3BJICKaTh U MHTEPIPETUPOBATh MH(OPMALIMIO U3 TpadUKOB
peaIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KoumnuecrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (uuposbIe)
n/n TEMIIPOrpaMMbl Bcero KoutpoabHbiepadorsl | [IpakTuuecknepadoTsl P
o0pa3oBaTebHbIEPECYPCHI
1 Yucna v BEIYUCIICHHUS. o5 1 bubmmoreka [{OK
PanpoHanbHbIE YHCIIa https://m.edso0.ru/7f415b90
bubmmoreka [{OK
2 27 1
R e https://m.eds00.ru/7f41590
bu6moreka [IOK
2 1
3 ¥/PABHEHILT W HEpaBeHCTEA 0 https://m.eds00.ru/7f41590
Koopaunats! u rpaduxmu. bubnuorexa [JOK
4 24 1
OyHKIUU https://m.edsoo0.ru/7f415b90
bu6mmoreka [IOK
5 IT 0600 6 1
OBTOpeie i 0bobIIet1e https://m.edsoo0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOI'PAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KJIACC

KoanuecTBouacon DJIeKTPOHHBbIE
Ne HaumeHoBaHuepas3aejioB U (muposbIe)
n/n TEMIIPOrpaMMbl Bcero Koutpoiabubiepadorsl | [IpakTuuecknepadoThl P
o0pa3oBaTe/bHbIEPECYPCHI
Yucna v BRIYUCIICHHUS. bub6mmoreka [{OK
1 15
KBagparHsie KOpHU https://m.edsoo.ru/7f417af8
9 Uucna u Berancienus. CTerneHs ¢ 7 bubmmoreka [IOK
IIEJTBIM MTOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnreOpandeCcKUeBBIPAKEHUS. 5 1 bubnuorexa [JOK
KBaaparHeIiTpEXUIICH https://m.edsoo.ru/7f417af8
AnreOpandeCcKUeBBIPAXKEHUS. bubnuorexa [JOK
4 15 1
AnreOpanueckasipoOb https://m.edsoo.ru/7f417af8
YpaBHEeHUs 1 HEPABEHCTBA. bubmuorexa [JOK
5 15 1
KBaapaTHbie ypaBHEHUS https://m.edsoo.ru/7f417af8
YpaBHEeHUs 1 HEPABEHCTBA. bubmuorexa [JOK
6 . 13
CucTeMbl ypaBHCHHIA https://m.edsoo.ru/7f417af8
7 YpaBHeHUs 1 HEPABEHCTBA. 12 1 bubnuoreka [JOK
HepaBencrBa https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 DyHKLHH. OCHOBHBICTIOHSTHS ° https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 O 4 9
YHKLUHH. HHCIOBbICRYHKLIAH https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
10 IT 6 1
OBTOpCHie 1 0000LeHHe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I1O 102 5 0
I[TPOTPAMME



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

9 KJIACC

KounuecrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB 1
n/m | TeMIPOrpaMMbl Bcero KourpoJbHbiepadorsl | IIpakTuuecKkuepadoThl (ungposLie)
o0pa3oBaTeIbHbIEPECYPCHI
1 Yucna 1 BBIYUCIICHUS. 9 bubmmoreka [{OK
JlelicTBUTENIbHBIC YHCIIA https://m.edsoo.ru/7f419d08
9 VYpaBHEHUs 1 HEPABEHCTBA. 14 1 bubnuoreka [JOK
VYpaBHEHUS C OJTHOM TIEPEMEHHOM https://m.edsoo.ru/7f419d08
3 YpaBHEHUs 1 HEPABEHCTBA. 14 1 bubmuorexa [JOK
Cucrembl ypaBHECHUI https://m.edsoo.ru/7f419d08
4 YpaBHEHUs U HEPABEHCTBA. 16 1 bubmuorexa [JOK
HepaBencrBa https://m.edsoo.ru/7f419d08
bubnuoreka [IOK
> Oy 16 1 https://m.edsg).ru/7f419d08
bubmuoreka [JOK
6 YucI0BBIENOCIIEN0BATEILHOCTH 15 1 https:/m.e dscﬂ).ru 17§419d08
7 [ToBTOpEeHUE, 0600IICHNE, 18 1 bu6mmoreka [JOK
CHCTEMATU3ALMUA3HAHU N https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[MPOI'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBouacos
Jdarausyuyenus
Kon IMpaxk
Ne T B P DyieKTpOHHBbIeH(PPOBHIEOOPA30BA
eMaypoka c TPOJ | THYeC
/i yp p IlnanoBeie | @akTHyec TeNbHbIe
ero | bHbI | KHepa
Pa | cpokn KHE CPOKHU pecypebl
epad | OOTBI | IPOXOXKJEH | MPOXOKIE
OTBI us HUS
1 [TonsiTHE paIMOHAIBHOTO YHUCIIA. 1 0 0
5 Apubdmernueckue TeUCTBUS C 1 0 0
paloHaIbHBIMU YU CIIAMU
3 Apubdmernueckue TeUCTBUS C 1 0 0
paloHaIbHBIMU YU CIIaMHU
4 ApudmMernueckue TeHCTBUS C 1 0 0
paloHaIbHBIMU YU CIIAMU
5 ApudmMernueckue TeHCTBUS C 1 0 0
paloHaIbHBIMU YHCIAMHU.
ApubdmMeTnueckue TeHCTBUS C
6 panMoHAIBHBIMM YHCIIaMU. BxomHas 1 0 0
KOHTpOJIbHas paboTa
7 CpaBHeHMe, ynops10UYMBaHuE 1 0 0
paIoHaIbHBIX YHCE.
3 CpaBHeHuMe, ynops1I0UYMBaHUE 1 0 0
paIMoHaIbHBIX YHCE.




CpaBHeHue, ynopsj0uuBaHue

o panMoHaIBHBIX YHCE.

10 CrerneHb ¢ HATYpaTbHBIM bubnuorexa [JOK
HOKa3areIeM https://m.edsoo.ru/7f4211de

11 Cremnens C bubnuorexa [JOK
HaTypaJIbHBIMIIOKa3aTeIeM https://m.edsoo0.ru/7f421382

12 Cremnens C bubnuotexa [JOK
HaTypaJibHBIMIIOKa3aTeIeM https://m.edsoo.ru/7f42154e

13 Cremnens C bubnuorexa [JOK
HaTypaJbHBIMIIOKa3aTeIeM https://m.edsoo.ru/7f4218be

14 CreneHb ¢ HATYPAITBHBIM

IIOKa3aTCJICM.

Pemenne ocHOBHBIX 3a/1a4 Ha ApoOH,

MIPOLIEHTHI U3 PEaIbHOM MPAKTUKH L 0 0
Pemienne ocHOBHBIX 3a/1a4 Ha JpooH, 1 0 0
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH

Pemiennie oCHOBHBIX 3a/1a4 Ha JpooH, 1 0 0
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH

Pemenne ocHOBHBIX 3a/1a4 HA JpooH, 1 0 0
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH

[Ipu3Haku JeTUMOCTH, Pa3I0KEHUS 1 0 0
Ha MHOYKUTEJIM HATYPaJIbHBIX YHCET

[Ipu3Haku nenuMocTy, pa3aoKeHUs

Ha MHOYKUTEJIH HATYPaJTbHBIX YHUCE. 1 0 0

[TpoBepounas pabora « 3amaun Ha
IpoOu»



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

Peanbuble 3aBucumoctu. Ilpsmas u

21
oOpaTHast MPOMOPIIHOHATBHOCTH
29 Peanpubie 3aBucumocTu. [Ipsmas u
oOpaTHast MPOMOPIIMOHATBHOCTH
93 Peanpubie 3aBucuMocTH. [Ipsmas u
oOpaTHasi MPOMOPIMOHATBHOCTH
24 Peanpubie 3aBucuMocTH. [Ipsmas u
oOpaTHasi MPOMOPIMOHATBHOCTH
o5 KonTponsnas pabora Nel o teme
"PanmoHanpHBIE ynciia'
26 BykBeHHbIEBbIpaXKEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f41feec
97 [Tepemennsie.
JlomycTHMBIE3HAYEHUSTICPEMEHHBIX
28 dopmyItbr
29 dopmyitbt
[IpeobpazoBaHue OYKBEHHBIX
30 BBIPAKEHUH, pAaCKPBITHE CKOOOK U bubmmorexa LIOK
’ https://m.edsoo.ru/7f41fafa
MPUBEJICHUE TIOJJOOHBIX CJIaraeMbIX
[IpeoOpazoBanre OyKBEHHBIX
31 BLII)pamzHHﬁ paCKp}b/IIf[I/Ie CKOOOK 1 bubmmorexa LIOK
’ https://m.edsoo.ru/7f41fd70
MPUBEJICHUE TIOJJOOHBIX CJIaraeMbIX
[IpeoOpazoBanrie OYKBEHHBIX
32 BLII)pa)KIZHI/Iﬁ paCKpZIKTI/Ie CKOOOK U bubnmorexa HOK
’ https://m.edsoo.ru/7f41fd70
MIPUBEICHUE MOOOHBIX CIaraeMbIX
33 IIpeobpazoBanne OyKBEHHBIX bubnuorexa [IOK



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f41fd70

BBIPKEHHH, PACKPBITHE CKOOOK U
NPUBE/ICHUE TIOJ00HBIX ClIaracMbIX.
[TpoBepounas pabota

« IIpeobpazoBanne OyKBEHHBIX

https://m.edsoo.ru/7f41fd70

BBIPAKEHUIN
34 CBoiiCTBa CTENEHU C HATYPAIbHBIM bubnuorexa [JOK
HoKazaTeneM https://m.edsoo.ru/7f421382
35 CBoiiCTBa CTENEHU C HATYPAIbHBIM bubnuotexa [JOK
nokasareyiemMm https://m.edsoo.ru/7f42154e
36 CBoiiCTBa CTENEHHU C HATYPAIbHBIM bubnuorexa [JOK
nokasareyiemMm https://m.edsoo.ru/7f4218be
bu6mmoreka [IOK
3 Mrorosetiet https://m.edsoo.ru/7f42276e
bu6mmoreka [IOK
38 Mrrororuer: https://m.edsoo.ru/7f422930
39 CnoxkeHne, BRIYUTAHNUE, bu6mmoreka [JOK
YMHO>XCHHEMHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CnoxxeHne, BRIYUTAHNUE, bu6mmoreka [JOK
YMHO)KCHUEMHOTOYWICHOB https://m.edsoo.ru/7f422cc8
41 CnosxeHue, BEIUNTAHUE, bu6mmoreka [JOK
YMHO)KCHUEMHOTOYICHOB https://m.edsoo.ru/7f422fca
JI0’KEeHUE, BBIYUTAHUE, YMHOKCHHE
42 ﬁHOFO‘IJ‘IeI;OB. HpOBep(;‘i::;H pabora bubnmorexa HOK
« MHOTOMWICHED https://m.edsoo.ru/7f423182
43 @opMyIIbl COKPALIEHHOTO bubnuoreka [IOK

YMHOKCHHA

https://m.edsoo.ru/7f42432a



https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a

@opMyIIbI COKPALIEHHOTO

bubmuoreka [IOK

44 YMHOKCHHSI https://m.edsoo.ru/7f42464a
45 DopMyIIbl COKpPAIIEHHOTO bubnuorexa [JOK
YMHOXCHHS https://m.edsoo.ru/7f424c12
46 DopMyIbl COKpAIIEHHOTO bubnuorexa [JOK
YMHOKEHHSI https://m.edsoo.ru/7f424fd2
DopMyJbl COKPAILIEHHOTO
47 yMIfO)IZGHH?L P§/6I:)KHa5[ KOHTPOJIbHASI brbmmorexa IOK
https://m.edsoo.ru/7f4251d0
pabota
48 PaznoxxeHne MHOTOYJICHOB Ha bu6moreka [IOK
MHOKHTEITH https://m.edsoo.ru/7f423312
49 Pasnoxxenne MHOro4jI€HOB Ha bu6moreka [IOK
MHOKHUTEIN https://m.edsoo.ru/7f4237fe
50 Paznoxxenne MHOro4j€HOB Ha bu6mmoreka [IOK
MHOKHUTEIN https://m.edsoo.ru/7f4239de
51 Pa3noxeHnne MHOTO4JICHOB Ha
MHOKHUTEJH
52 KontponbHas padota Ne2 mo teme
"Anrebpanyeckue BeIpaKeHus"
YpaBHeHue, MpaBuiia
53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHIILHOCTh YpaBHEHUI
JInHenHoe ypaBHEHNE C OJTHOU
54 nepeMeHHo}I;p pelieHne HHHHeﬁHBIX bubnmorexa HOK
L https://m.edsoo.ru/7f420482
ypaBHEHUU
55 JIuneitHoe ypaBHEHHE C OTHON bubnuorexa [IOK



https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482

IIEPEMEHHOM, PEMIEHNE JTMHEUHBIX

https://m.edsoo.ru/7f420482

ypaBHEHU I
JInHeliHOEe ypaBHEHHE C OHOU
56 HepeMeHHo}pilp pemieHue HHHHeﬁHBIX Brbmiorexa LIOK
. https://m.edsoo.ru/7f420482
YpaBHEHHHA
57 Pemenne 3ama4 ¢ momompio bubmmoreka [{OK
ypaBHEHUIA https://m.edsoo.ru/7f42064e
58 Pemenne 3ama4 ¢ momMompio bubmmoreka [{OK
ypaBHEHHIA https://m.edsoo.ru/7f420806
59 Pemenne 3ama4 ¢ TOMOIIBIO bu6moreka [IOK
ypaBHEHHIA https://m.edsoo.ru/7f4209a0
Pemrenye 3a1a4 ¢ mOMOIIBIO
50 ypaBHeHu#. [IpoBepounas pabora bubnuorexa [JOK
«Perrenne TMHEHHBIX YypaBHEHUH U https://m.edsoo.ru/7f420e6e
3aau»
61 JIuneitHOE ypaBHEHUE C IBYMS bubmuoreka [JOK
[EPEMEHHBIMH H €T0 rpaduk https://m.edsoo.ru/7f427c32
62 JIuHeitHOE ypaBHEHUE C IBYMsI bubmuoreka [JOK
[EpPEMEHHBIMH H €0 rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JIMHEHHBIX YpaBHEHUU bubnuorexa [IOK
C IBYMSI IEPEMEHHBIMHU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JIMHEHHBIX YpaBHEHUU bubnuorexa [IOK
C IBYMSI TIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
65 Cucrema 1ByX JTMHENHBIX YPAaBHEHHUN
C IByMs ITI€pEMEHHBIMU
66 Cucrema 1ByX TUHENHBIX YpaBHEHUN



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
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https://m.edsoo.ru/7f42836c

C ABYMs IIEPCMCHHBIMU

67 Pemenne cucrtem ypaBHeHHI Brbmiorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHHIA Brbmiorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHHIA brbmiorexa LIOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHHIA
71 Pemrenne cucrem ypaBHeHUN
7 KonTponsnas pabora Ne3 o teme bubnuoreka [JOK
"JIuneitHbIe ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npssMoi Bubnuorexa LIOK
https://m.edsoo.ru/7f41de76
bubnuorexa [IOK
4 HHenoBIe MPOMER TN https://m.edsci.ru/7f41dff2
75 YucnoBbie MPOMEKYTKH bubmmorexa LIOK
https://m.edsoo.ru/7f41dff2
76 Paccrosinue Mf:}Kz[y ,I[BE’MSI TOYKaMHU
KOOPJIMHATHOU IPSAMON
77 PaccrostHue Mexay 1ByMsl TOUKaMH
KOOPJIMHATHOM MpsIMOit
78 IIpssMoyrosipHas cucTeMa KOOpAUHAT bubnuoreka [IOK
Ha TJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 IIpssMoyroipHas cucTeMa KOOpAUHAT bubnuoreka [IOK
Ha IIOCKOCTH https://m.edsoo.ru/7f41e42a
80 ITpumeps! rpaduKoB, 3a1aHHBIX bubnuorexa [IOK



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a

bopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpaduKoB, 3aJaHHBIX bubnuorexa [JOK
bopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpaduKoB, 3aJaHHBIX bubnuorexa [JOK
bopmynamu https://m.edsoo.ru/7f41ed80
83 [Ipumeps! rpaguKoB, 3aJaHHBIX
dbopmynamu
84 Urenue rpauKkoB peasbHbIX bubnuoreka [JOK
3aBHCHMOCTEH https://m.edsoo.ru/7f41ea24
85 Urenue rpauKkoB peabHbIX bubnuoreka [JOK
3aBHCHMOCTEH https://m.edsoo.ru/7f41ea24
bubnuoreka [IOK
86 Homsrite byt httDs://m.eds;f).ru/7f41ef06
87 I'paduk Gyaxmmm
88 CaoiicTBa (yHKITUH bubmmorexa LIOK
https://m.edsoo.ru/7f41f078
89 CaoiicTBa (yHKITUH bubmmorexa LIOK
https://m.edsoo.ru/7f41f1fe
90 Jluneitnas ¢pynkuus bubmmotexa [JOK
https://m.edsoo.ru/7f427282
91 Jluneitnas ¢pynkuus bubmorexa [JOK
https://m.edsoo.ru/7f427412
92 IToctpoenue rpaguka IuHeHHON bubnuoreka [IOK
byHKIIMN https://m.edsoo.ru/7f426d1e
93 IToctpoenue rpaduka JMHEHHOM

byHKIMH.



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

bu6mmoreka [IOK

4 r = 1
° padpuic ymuit y =|x https://m.edsoo.ru/7f426d1e
95 I'padux ynkmm y =x| 1
| oo et |
pA " P ’ https://m.edsoo.ru/7f41f50a
OyHKINU
97 H;)B(’)TO(I))GHI/IG (?aC:OBHaI)CI:aHOHﬂTHI\;I H 1 BI/I6HH0TeKa HOK
MCT B K K
OB 1P Taced, https://m.edsoo.ru/7f429c6c
00001IeHNE 3HAHUN
bu6moreka [IOK
n 1
98 TOTOBasi KOHTPOJIbHAs paboTa https://m.edsoo.ru/7f429f32
0 H;)B(")FO(};)CHI/IC s::OBHaL::aHOHﬂTHﬁ u . Bu6morexa LIOK
METOJIOB K K1
HoB 1YP . ’ https://m.edsoo.ru/7f42a0e0
000011eHNE 3HAHUI
| o i |
HOB TP . ’ https://m.edsoo.ru/7f42a27a
000011eHNE 3HAHUI
o | e i |
HOB TP . ’ https://m.edsoo.ru/7f42a27a
000011eHNE 3HAHUI
o EO:TOP}Z:I;I(I/IG o;::olffamxanommﬁ u , BuGmorexa LIOK
CTONOB 1yPe . e, https://m.edsoo.ru/7f42a900
00001IeHrEe 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

Makapsrues, FO. H. AnreGpa: yueOHuk 11t 7 kitacca o6meo0pazoBatenbHbix yupexkaenuii / FO. H. Makaperues, K. WM. Hemkos, H. T'.
Munaiok, C. b. CyBoposa; non pen. C. A. Tensikosckoro. - M.: [Ipocsenienue, 2023

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Makapsrues, FO. H. Anre6pa: yuebnuk s 7 kiacca oomeoOpazoBaTenbHbIx yupexaenuit / 0. H. Makaperues, K. U. Hemkos, H. T
Munatok, C. b. CyBoposa; non pen. C. A. TensikoBckoro. - M.: [Ipocsemenue, 2023

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1. www.school.edu - "Poccuiickuii 061eo0pa3oBaTebHbIi HOpTai'.
2. www.school-collection.edu.ru/ Equnas xoiekuus udpoBbIX 00pa3oBaTeIbHBIX PECYPCOB
3. bubnmoTeka [JOK

4 Slunexc.Yueonuk - https://education.yandex.ru/home/

5. Poccuiickas snmeKkTpoHHas IIIKOJIA
6. YUU.PY



