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HOACHUTEJBHASA 3AIINCKA

AnreOpa sBJII€TCS OJTHUM M3 OIIOPHBIX KYpPCOB OCHOBHOT'O 00111eT0 00pa30BaHMs: OHA
o0OecreuynBaeT HW3y4YeHUE JPYrHuX JTUCHUIUIMH, KaK €CTeCTBEHHO-HAYyYHOro, TaK M
I'YMaHHTAPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOAMMO ISl TPOJIOJKEHHST 00pa30BaHUs U B
MMOBCEJHEBHON KU3HHU. Pa3zBuTHe Yy O0Oy4yaloIMXCSd HAyYHBIX MPEACTABICHHN O
IIPOUCXOXKJEHUM W CYIIHOCTU anredpandeckux aOCcTpakiuid, crnoco0e OTpaKeHUs
MaTEMaTUYECKONM HAyKOW SIBIEHUH U TMPOLIECCOB B NPHUPOAEC W OOIIECTBE, POJIU
MaTEMaTUYECKOr0 MOJECIMPOBAHUS B HAYYHOM IO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(hOpPMHUPOBAHUIO HAYYHOTO MHPOBO33PECHHSI M KAUeCTB MBINIJICHUS, HEOOXOAUMBIX IS
ajjanTalud B COBpeMeHHOM IudpoBoM obmiectBe. M3ydenue anreOpnl obecreurBacT
pa3BUTHE yMEHUS HaOJI0JaTh, CpPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU
JNEUCTBUSL W BBIBOALI, (OpMyIHpoBaTh yTBepxkaeHus. OcCBOeHHE Kypca alreOpsl
o0ecreynBaeT pa3BUTUE JIOTMYECKOTO MBILIUIEHUS OOYYalOLIUXCS: OHU HCIOIb3YIOT
JNEIyKTUBHBIE M HWHIYKTUBHBIE PACCyXICHHUS, OOOOIIEHHE ¢ KOHKPETH3AIMIO,
abcTtparupoBanue U aHanoruto. OOydeHue anredpe mpearnojaraeT 3HauuTeIbHbIN 00bEM
CaMOCTOSITENIbHOM JESITEIbHOCTH O0Yy4aroUuXcs, MOITOMY CaMOCTOSITEJIBHOE PEIleHUE
3a/1ay SBJSETCA peann3anuei AesITeIbHOCTHOTO IPUHIIUIA O0yUEHHUS.

B crpykrype mporpaMmbl yueOHOTO Kypca «Airedpa» AJii OCHOBHOTO OOILIEro
o0pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COJIepPKaTeIbHO-METoIuYecKue TuHuu: «Hucna
U BBIUMCICHUS», «AJredpandeckue BbIPpAKCHUS», «YPABHEHHS U HEPABEHCTBAY,
«OyHKIMW». Kaxmas u3 3TUX COAEPKATEIbHO-METOJAUYECKUX JIMHUKA Pa3BUBACTCS Ha
MPOTSIKEHUHU TPEX JIET U3YUEHUS Kypca, B3aUMOJICHCTBYSI C IPYTUMU €ro JUHUAMU. B xone
M3y4eHHs y4eOHOro Kypca OOydYaroIIUMCS MNPUXOJUTCA JIOTUYECKH PaCCYKIATh,
HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S13bIK. B CBsI3U C 9TUM B porpamMmy yueOHOTO
Kypca «AnreOpa» BKIIOYEHBI HEKOTOPbIE OCHOBBI JIOTUKH, MPEICTABJICHHBIE BO BCEX
OCHOBHBIX pa3jieJlax MaTeMaTU4ecKoro oOpa3oBaHMS U CHOCOOCTBYIOUIME OBJIAJECHUIO
0Oy4aronIMMHUCSl OCHOB YHMBEPCAJIBHOIO MaTeMaTH4ecKoro sizbika. Coaep:karenbHoil u
CTPYKTYPHOM  OCOOEHHOCTBIO  y4eOHOro Kypca  «Aurebpa»  sBISIETCS  €ro
MHTETPUPOBAHHBINA XapaKTep.

Conepxanue nUHUU «YHCIa U BBIYUCICHUS» CIY>KUT OCHOBOW ISl JTaJbHEUIIIETO
M3Y4YEHUs] MATEMaTHKH, CIOCOOCTBYET PpA3BUTHIO Yy OOYYAIOMIMXCA JIOTHYECKOIro
MBIIIUICHUSL, (OPMUPOBAHUIO YMEHHMS TOJIb30BAThCS ~ aIFOPUTMaMU, a TaKxkKe
MPUOOPETECHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIMMBIX ISl TOBCETHEBHOW JKWU3HH.
Pa3BuTHe MOHATHS O 4YHClie HA YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHMs CBSI3aHO C
pPaAIMOHAIIBHBIMA W WPPAIMOHATBLHBIMU YHCIIaMU, (OPMUPOBAHHEM TMPEICTABICHUN O
JNEHUCTBUTEILHOM YHUCIIE. 3aBEpIIEHNE OCBOCHUS YUCIIOBOM JIMHUU OTHECEHO K CPEAHEMY
o01emMy 00pa30BaHMUIO.



Conepxkanne AByX anreOpanvecKux JUHUN — «AJreOpandecKue BBIPAKCHUS» U
«YpaBHEHHSI W HEPABEHCTBA» CIOCOOCTBYeT (OPMHUPOBAHUIO Yy OOYyUYaIOIIHUXCS
MaTeMaTU4YeCKOTo anmapara, HeOOXOAMMOTO JIJIsl PEIICHUS 33a/1a4 MaTEMATHKH, CMEKHBIX
NpPEeIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3alad. Ha ypoBHE OCHOBHOIO 0OIIEro
oOpa3zoBaHusl y4eOHBIA MaTepuan TPYNIUPYETCs] BOKPYT PAIMOHATIBHBIX BBIPAKECHUM.
Anrebpa JOeMOHCTpHpPYET 3HAuY€HHWE MATEMATHKH KaK s3bIKa JUISI TIOCTPOCHUS
MaTeMaTUYECKUX MOJEJCH, OMCaHUsI MIPOIECCOB U ABJICHUN peallbHOro Mupa. B 3amaun
oOydeHus anredpe BXOAT TAKKe JlajdbHEeHIIee pa3BUTHE AITOPUTMUYECKOTO MBIIIUICHHUS,
HE00X0IUMOT0, B YACTHOCTH, JUIsl OCBOCHUSI Kypca MHDOPMATHUKH, U OBJIaJICHUE HaBbIKAMU
JNEAYKTUBHBIX paccyxiaeHui. IIpeoOpa3zoBaHue CHUMBOJBHBIX (HOPM CHOCOOCTBYET
Pa3BUTHIO BOOOPAKEHMUSI, CHOCOOHOCTEHM K MaTEeMaTUYECKOMY TBOPYECTRY.

Conepxanue (QyHKIMOHAIBHO-TpAQUUECKON JIMHUM HAIEJICHO Ha IMOJIYy4YEHHE
oOyJaronMMucsl 3HaHUW O (YHKIUSIX KaK Ba)KHEUIEH MaTeMaTH4eCKOW MOJAeNd s
OTMCAHUS U UCCIIEOBAHUS PA3HOOOPA3HBIX MTPOIIECCOB U SIBIICHUM B IPUPOJIE U OOIIECTBE.
N3yuenne Marepuana ciocOOCTBYET PAa3BUTHUIO Y OOyYAIOUIUXCS YMEHUS HCIOJIb30BATh
pa3TUYHBIC BRIPA3UTEILHBIC CPEICTBA SI3bIKAa MATEMATHKH — CJIOBECHBIC, CHMBOJIMYECKHE,
rpadudeckue, BHOCUT BKJIaJ B (POPMHPOBAHWE MPEACTABICHUNA O POJIM MaTeMaTHKU B
Pa3BUTHH LIUBUIN3AIUU U KYJIbTYPHI.

CornacHo yueOHOMY TuTaHy B 7—9 Kitaccax u3ydaercs y4eOHbIH Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CIEIYIOIIME OCHOBHBIE paslenbl coiepxkaHus: «Yucna wu
BBIUUCIICHUS», «AnreOpanueckue BbIpaXEHUs», «YpaBHEHUS U HEPABEHCTBAY,
«DYHKIUW.

Ha uzydenne yaeOHOro Kypca «Anredpa» orBogutcsi 306 yacos: B 7 kimacce — 102
yaca (3 gaca B Hezien0), B 8 kiacce — 102 gaca (3 gaca B Henento), B 9 kiacce — 102 yvaca
(3 gaca B HezemIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gapyroi. IloHaThe panMOHAIBHOTO YHCHA, 3alUCh, CpPaBHEHHE,
YOOPSAJOYUBAHUE  pAlMOHANBHBIX 4uceld. ApudmMerndeckue JEHUCTBUS C
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHbIM I[IOKa3aTeJeM: OIpeiesieHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpeNIEIeHMs], 3auch 00JbINX uncen. [IponenTsl, 3anuch
IIPOLIEHTOB B BHUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jla4u Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YHUCEII.

PeanpHble  3aBUCMMOCTH, B TOM 4YHClIE€ TpsiMas W oOpaTHas
IIPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucnenus no ¢popmynam. [IpeodbpazoBanue OyKBEHHBIX BBIPAKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoOiICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpnHowiensl U MHOTOWIEHBI. CTeneHb MHOTOWIeHa. CloXKeHue, BHIYMTAHUE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaApaT CyMMBI
Y KBaApar pa3HocTh. Popmyiia pa3HOCTH KBAapaToB. Pa3iioxkeHne MHOTOWICHOB Ha
MHOKHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

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

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO
YpaBHEHUS, pEUICHUE JIMHEUHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHU IO YCIOBUIO
3aga4u. Pelienre TeKCTOBBIX 3a/1a4 € MOMOILBI0 YPaBHEHUM.

Jluneitnoe ypaBHEHUE C IByMs MEepeMeHHbIMU U ero rpaduk. Cucrtema AByxX
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHue cucrem ypaBHEHUU
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 3a7a4 C TIOMOIIbIO CUCTEM
YPaBHEHUM.

DOyHKIUU



KoopauHara Touku Ha npsiMou. YKCIIoBbIE NPOMEXKYTKHU. PaccTosinne Mexny
JIBYMsI TOUKaMU KOOPAUHATHOM IIPSMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Abcimucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonarue pynkunu. I'paduk pyHKIMM.
CroiictBa Qynkuuii. Jluneitnas ¢ynkmnus, e€ rpaduk. ['paduk pynkuum y = |X|.
['paduyeckoe pelieHue JIMHEHHBIX YPaBHEHUI U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KUIACC

Yucsia v BbIYMCIEHUS

KBagparHbeiii kopeHb U3 uucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
JecsaTuunbie TpUOIMKEHUST UppAllMOHAIBHBIX yncen. CBoiicTBa apupMeTHIeCKuX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUI0 YUCIOBBIX BBIPAKEHUIN
Y BBIYUCJICHUAM. [efiCTBUTENbHBIC YUCIIA.

CreneHb C 1eNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3alUCh YKCIIA.

AJuiredOpanyecKue BbIPpaKEeHUA

KBazpaTHbIi TPEXWIEH, PA3JIOKEHNE KBAAPATHOTO TPEXUIIEHA HA MHOKHUTEH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO aireOpanueckoil apoowu.
CnoxxeHue, BBIYMTAHHE, YMHOXKEHHE, JICJICHHE anredpandeckux JapoOei.
PannonanbpHbIe BRIpRXKEHHS U X ITpeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBaaparHoe ypaBHeHue, (hopMysa KOpHEH KBaapaTHOTO ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUMN, CBOIAIIMXCS K JIMHEWHBIM W KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['paduyeckas uHTEpIHIpeTalvsl YpaBHEHUM C ABYMS MEPEMEHHBIMU M CUCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMsI II€pEeMEHHbIMHU. lIpuMepnl peleHus CHUCTEM
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aareOpandeckuM CrocoOoMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJJHOM NTEPEMEHHOM.

DyHKIMHA

[Tonsitue pynkiuu. OOIACTh OMPEACIICHNS U MHOXKECTBO 3HAUCHUH (PYHKITHH.
CriocoOsbI 3amanus QyHKITHIA.

I'padux ¢dynkumm. YUrenne cBoicTB dyHKuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKIHMA, OTPAXKAIOMINUX PEeATbHBIE MPOIECCHI.



@DyHKIMY, OMUCHIBAIOIINE TPAMYI0 H OOpaTHYIO MPOIMOPIIMOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. OyHkmun Y = X2, y = X3, y = \X, y=|X|. [paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciaa v BIYMCICHUSA

PanronanpHbie 4KCla, UppallMOHANIbHBIE YKCIIa, KOHEUHbIE U OECKOHEUYHBIE
JeCATUYHBIE APoOU. MHOXECTBO ACHCTBUTENBHBIX YUCEN, JEHCTBUTEIbHBIC YU CIIA
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHEHHME JIEUCTBUTENBHBIX YHCEN, apuU(PpMETHYECKUe JEHUCTBUS C
JEUCTBUTEILHBIMYA YU CIIAMH.

Pasmeppl OOBEKTOB OKpYXAlOUIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIJIeHHE
yucell. [Ipuknika u oueHkKa pe3yinbTaToB BEIYMCICHUMN.

YpaBHeHUS U HEPABEHCTBA

JIunelinoe ypaBHEeHHE. Pemenne ypaBHEHUM, CBOASIIUXCS K JIMHEWUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTEIICHEU Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenue npoOHO-palMOHAIBHBIX YpaBHEHU. PereHue TEeKCTOBBIX 3ajiay
anreOpanyeckuM METOIOM.

VYpaBHeHuEe ¢ AByMS NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMHU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHMHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
VHTEPIPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenrne nMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOW. Pemenue cucrem
JVHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpartHeie HepaBeHCTBA.
['padrueckas wHTEpHpeTanyss HEPABEHCTB W CUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPUIMHBI 11apadOoJIbl, 0Cb CUMMETPHUHU MAPAOOJIBI.

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

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCuu



[IoHsiTHE YKCITIOBOM MOCHENOBATEIBHOCTU. 3aJaHHUE IOCJIEN0BATEIBHOCTH
peKkyppeHTHO popMyoit u popmysol N-To wieHa.

Apudmernueckass U reoMerpuueckas nporpeccuu. @opmyiel N-ro djieHa
apu(pMeTHYECKON U TeOMETPUUYECKOM MPOrpeccuii, CyMMBbI IIEPBBIX N UJIEHOB.

N300paxeHne 4YIE€HOB apUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJMHATHOMW IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY W HACTOSAIIEMY POCCHUHUCKON
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00S13aHHOCTEN TpaXKIaHUHA U PEAIU3ALUU €r0
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HAIMPABICHHOCTH, OCO3HAHUEM BAa)XKHOCTH MaTEMATHYECKOIO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

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

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATETbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTeMaTUYECKOW KYJIbTYpOM Kak CpPeACTBOM
MO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUIIMMHU HAaBBIKAMHU HCCIEN0BATENBCKON
NEeATEIbHOCTH;



6) ¢usuueckoe BocnuTtanue, GopMHpPOBAHHE KYJbTYPblI 310POBbS U
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTHYECKHE 3HAHUS B MHTEpecax CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa APYroro 4eioBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OI[EHKH
MX BO3MOXXHBIX MOCJIECTBUH JJIsl OKPYKAIOIIEH Cpeibl, 0CO3HAHUEM TJI00aIbHOIO
XapakTepa SKOJOTMYECKUX MPOOJIeM U MyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUYECKYIO JEATeIbHOCTh, B TOM YHCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpoOBaTh WJEH, MIOHSTHS, TUTIOTE3bl 00 00BEKTAX U SABJICHUSX, B TOM YHUCJIC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pelIeHUs] U JeUCTBUsA, (HOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble jornueckue aAefcTBu:

e BBIABIIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATHN, OTHOMIEHWH MEXIy IOHATHIMH, (HOPMYIHPOBATH
OTpEJICICHUs] ~ MOHSATWUW, YCTAHABIMBATh CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWUYHBIC, YaCTHbIC M oOIIue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3H W
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEH W IPOTUBOPEUHIA,
JienaTh BBIBOJABI C HWCIIOJB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
pa30upaTh TOKa3aTeIbCTBA MATEMATHUCCKUX YTBEP)KICHUH (TPSMBIC B OT
MPOTUBHOTO), MPOBOAWTH CAMOCTOSTEIBHO HECIOKHBIC TOKa3aTelIbCTBA
MaTeMaThyeckux (aKkToB, BBICTpaWBaTh ApPTYMEHTAIMIO, TPUBOJIUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh CIOCOO pelIieHusT y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOASIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUM MHCTPYMEHT IO3HAHMS,
(GbopMyIMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, HPOoOIeEMYy,
CaMOCTOSATENILHO YCTaHaBIMBAaTh WCKOMOE U JaHHOE, (HOpPMHPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIINI0, MHCHHE,

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUJIaHY HECJIOXKHBIM
HKCIIEPUMEHT, HEOOJIBIIIOE NCCIIEA0OBAHKE IO YCTAHOBIICHUIO 0COOEHHOCTEM
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

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

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTaTOUYHOCTb WU HM30OBITOYHOCTh HMH(OpPMAlMM, IaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIU3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABICHUS,

BbIOMpATh (opMy TMpeACTaBiIeHUS HHQOpMAMM M WILIIOCTPUPOBATH
perraemMbie 3aJa4yd  CXEMaMH, JuarpaMMaM#, WHOW TpapuKkod W UxX
KOMOMHAIIUSIMHU;

OLICHMBAaTh HAAEKHOCTh WH(OOpPMAIMU 1O KPUTEPHUSM, MPEAJIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

BOCIIpPUHUMATD U (bOpMy.TII/IpOBaTB CYKJIACHUA B COOTBECTCTBUU C YCIIOBUAMU
H 0CJIsIMH O6IIIGHI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPA’KAaTh CBOKO TOYKY 3PCHUA



B YCTHBIX M MUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PELIEHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHBIN pPe3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npoOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJEH, HAIICJICHHBIC HAa TTOUCK
pelIeHus, COIMOCTaBIsATh CBOM CYXKIEHUS C CYXKICHUSIMH JIPYTUX
YYaCTHHKOB JWaiora, OOHapy>KMBaTh pa3IiMuyue U CXOJCTBO IO3MIIMMA, B
KOpPEKTHOM popme PopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pPE3yJbTaThl  pElIeHHUs]  3aJadd,  JIKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA, CAMOCTOSTEIHLHO BEIOUPATH POPMAT BHICTYTIICHHUS
C Y4€TOM 3aja4 MPE3eHTANU U OCOOCHHOCTEHN ay/IUTOPUH;

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHHOW U MHAUBHUAYaIbHOM
paboThI MpU pEIIEHUH YYEOHBIX MAaTEMAaTUUECKUX 3a]1ay;

IIPUHUMATh LEJIb COBMECTHOW JEATEIBHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHON paboThl, pacupelessiTb BHABI pPadOT, JOroBapUBaThCA,
00CyX)aTh TIPOLIECC U Pe3ybTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TIpyHmoBbIX (opmax paborsl (oOcyxkaeHus, OOMeH
MHEHUSMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHIMOIHATH CBOIO 4acTh PaOOTHI
U KOOPJIMHHPOBATh CBOM JEUCTBUS C JPYTMMHM 4YJIECHAMH KOMAaHJbI,
OLICHMBAaTh KauyeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIC yHUBEpPCAJIbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO COCTAaBJATH IUIAH, AJITOPUTM PELICHUs 3aJa4yd (MU €ro
4acTh), BbIOMpATh CIOCOO pEIIeHUs C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapUaAHTHI pEIIeHUN ¢ Y4ETOM HOBOM MH(OpMaIuu.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIEcca U pe3ysibTaTa
pelIeHUsT MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTH IIPU PEIICHUN 3a/1a4H,
BHOCHTH KOPPEKTHUBHI B JICATCIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA JICSITEIBHOCTH MTOCTABICHHOMW LIEJIN U
YCJIOBUSIM, OOBSCHSTH MPUYUHBI JOCTHKEHUS WJIM HEAOCTHXKCHUS IICIIH,
HAXOJIUTh OMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOyYarOUIMICS TOJYYHUT CIETYIOIIHNE
MpPEIMETHBIC PE3YJIbTATHI:

Yucia ¥ BLIYHCIEHHUS

BreimonusaTe, codeTas yCTHbIE M MUCHBMEHHBIE TPUEMBI, apuUPMETHUECKHE
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YUCIOBBIX BBIPOKEHHUM, MPUMEHSITh pa3zHOOOpa3HbIe
CIOCOOBI U MPUEMBI BBIYUCICHUS 3HAYEHUI JTPOOHBIX BBIPAKEHUM, COIEPIKAIIUX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexoguTh OT 0fHOM (OPMBI 3aMHCH YUCEN K JApYyroil (mpeoOpa3oBHIBATH
JECATUYHYIO JPOOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUUHYIO, B YACTHOCTH
B 0€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATh U YIOPSAIOYUBATH PAllMOHAIBHBIE YUCIIA.

OKpyIJIsTh YuCa.

BEIIONMHATE PUKUAKY U OLEHKY pe3yJbTaTa BEIUMCICHUA, OIICHKY 3HAUCHUN
YHCJIOBBIX BBIPA)KEHUN. BBINONHATH AEMCTBUS CO CTENEHSMHU C HaTypalbHBIMU
MOKa3aTEJSIMH.

[TpuMeHsTh pU3HAKK ASTUMOCTH, PA3JI0KEHUE HA MHOKUTEIIN HATYpaIbHBIX
quCel.

Pemarb npakTUKO-OPUEHTUPOBAHHbBIE 33/aud, CBSI3aHHBIE C OTHOIIEHHEM
BEJMYMH, TPONOPLHOHAIBHOCTBIO BEJIMYUH, MPOLEHTAMH, WHTEPIPETUPOBATH
pe3yabTaThl peUIeHHs 3aa4 ¢ y4€TOM OTrpaHMuYEHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonp3oBath arebpandecKkyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTh €€
B IIPOLIECCE OCBOEHUS Y4eOHOTO MaTepuaia.

Haxoauts 3HaueHWss OYKBEHHBIX BBIPQKCHHUW MPHU 3aJaHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.

BeimonHsaTe mpeoOpa3zoBaHus ETOT0 BRIPAKEHUS B MHOTOUJICH MTPUBEACHUEM
MOOOHBIX CJIAaraéMbIX, PACKPHITHEM CKOOOK.

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

OcCymiecTBIATh pa3joKEHUE MHOTOUYICHOB Ha MHOMHUTEIH C TOMOIIBIO
BBIHECEHHUS 32 CKOOKH 00LIEro MHOXKUTEJS, TPYIITUPOBKYU CIIaraeMbIX, IPUMEHEHUS
(bopMyI1 COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS Pa3IMYHBIX 3aja4
U3 MaTEMaTHKHU, CMEKHBIX TPEMETOB, U3 PEaTbHOU MPaKTUKH.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTEJSIMU IS
npeoOpa30BaHUs BEIPAKCHUH.



YpaBHeHMs U HEPABEHCTBA

Pemwlats yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY eMmy. IIpoBepsATs, sBisieTCS
JIM YHUCIIO KOPHEM YPABHEHUS.

[TpuMmeHsTh rpaduuecKkre METObI IPU PELLIEHUH JIMHEWHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIIEHHEM JUHEHHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPANHATHON IJIOCKOCTH IpaUK JIMHEHHOTO YPAaBHEHUS C IBYMS
NEPEMEHHBIMHU, MIOJIb3YSCh I'Ppa)UKOM, IPUBOJUTH IPUMEPHI PEILICHHS YPABHEHMSL.

Pemats cuctemsl IBYX JIMNHEMHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pelIaTh JMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YPAaBHEHUH 10 YCIOBUIO 3a7a4, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a41 MOJYYECHHBIN pE3yJIbTAT.

DOyHKIUU

N300pakath HA KOOPAUHATHOW MPSAMOIM TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KHU, UHTEPBAJIbl, 3aIIMCHIBATH YUCIIOBBIE IIPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OTMeuaTh B KOOPJAMHATHOW IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAMHATAM,
CTpOUTh Tpaduiky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOUIbIO (YHKIMA HW3BECTHBIE 3aBHCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSAHHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonute 3HaueHne (PyHKIIMU MO 3HAYEHUIO €€ apryMeHTa.

[lonnmate rpaduyeckuil cnocod MpeACTaBICHHUS W aHaIW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi TOJYYUT CIICIYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonp30BaTh HadajabHbIE IPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YHCell JJIl CPaBHEHUS, OKPYTJICHUs U BBIUMCICHUM, N300paxkaTh AEHCTBUTEIbHBIC
Yycila TOYKaMU Ha KOOPAUHATHOUN IIPSAMOMN.

[IpumeHsaTh TOHATHE apU(METUYECKOrOo KBAJAPATHOTO KOPHSA, HAXOIUTh
KBaJIpaTHbIE KOPHHU, HCIOJB3Yys MPU HEOOXOIUMOCTH KaJbKYJSITOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, CONEP)KALUIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEU.



Hcmonp30BaTh 3amucy OOJIBIIUX M MaJIBIX YHCEN C TMOMOINIBIO JECATUYHBIX
npoOeit u creneneit yucna 10.

AJsiredOpanyecKue BbIPpaKeHUs

[IpyMEHATh TOHATHE CTENEHUW C LEJNbIM IOKa3aTEJIEM, BBINOJIHATD
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTeseM.

BBITIOTHSTE TOXACCTBEHHBIE MPE0OPa30BaHMS PAIMOHATBHBIX BRIPAKESHUN HA
OCHOBE MPaBWJI ACHUCTBUHN HaJ MHOTOUJICHAMH U aNreOpandeCKUMU APOOSIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKUTEIU.

[TpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs pEeUICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHNS U HEPABEHCTBA

Pemiath nuHENHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM TpapUUECKUX MpeACTaBICHUM (yCTaHABIUBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT ciloBecHON (GOPMYIHPOBKH 3a7adul K €€ anreOpandeckoit
MOJEIN C TIIOMONIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1ayi MOJTYYEHHBIN Pe3ysIbTarT.

[IpuMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB /IJISI CPABHEHU S, OLICHKHU, PEIIaTh
JUHEHWHBIC HEPABEHCTBA C OJIHOM IEPEMEHHOM 1 MX CUCTEMBI, 1aBaTh rpaUIeCKyIO
WJUTFOCTPALIUIO0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUIMHA

[loHuMaTh W KUCHOJIB30BATh (PYHKIIMOHAIBHBIC MOHSATUS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUCHUS), OMNpEAesaTh 3HaueHHE (PYHKIHUM 1O 3HAYECHUIO
apryMeHTa, OlpeeNiaTh CBOMCTBA (PYHKITNH 10 €€ rpaduky.

Crtpoutsb rpaduku deMeHTapHBIX QYHKIIUNA BUJIA:

y=k/X, y=x2,y=x3,y = |x|, y = VX, OIICBIBaTH CBOHCTBA YHCIOBON (hyHKINH
o e€ rpaduky.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TOJYYUT CIICAYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAIOUYMBATH PAllUOHAIIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

Breinonuats apudmeTndyeckue 1eiCTBUS C pallMOHAIBHBIMY YUCIaMU, COUeTast
YCTHBIE U MHUChMEHHBIE MPUEMBI, BBINOJHATh BBIYMCICHUS C UppallMOHATbLHBIMU
YUCIIAMH.

Haxonuts 3HaUueHUS CTENEHEN C LEJIBIMU IMOKA3aTENIMU U KOPHEH, BBIYUCIIATH
3HAYEHUS YUCIIOBBIX BBIPAKECHUIA.



OKpyrasiTe JEWCTBUTENIbHBIE YKCIIA, BBIIOIHATh HPUKUIKY pe3yibTaTa
BBIYMCJIEHUN, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHMS U HEPABEHCTBA

PemaTe nuHENHBIE U KBaIpaTHbIC YPABHEHHUS], YPABHEHHUSI, CBOJSIINECS K HUM,
npocTeiire ApoOHO-pallMOHATIbHBIE YPABHEHNUS.

Pemate cucremsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IEPEMEHHBIMU H
CUCTEMBI JIBYX YPABHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SABIISIETCS JTUHEUHBIM.

Pemarp TekcTOBBIE 3aauM  aJreOpauvyeckuM CHOCOOOM € MOMOIIBIO
COCTABJICHHsI YPAaBHEHUS NI CUCTEMBI JIBYX YPABHEHUN C IBYMs [IEPEMEHHBIMH.

[IpoBOIUTE MpOCTEUIINE UCCIEAOBaHUS YPABHEHUM M CUCTEM yYpaBHEHUM, B
TOM YHUCJIE C TPUMEHEHUEM IpaUyecKuX Npe/ICTaBIECHUI (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
mpouee).

Pemarb sMHeliHblE HEpAaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300paxkaTb
pelIeHrne HEPABEHCTB HAa YMCIOBOW NPSIMOM, 3alMCHIBATH PELICHHE C IOMOIIBIO
CHUMBOJIOB.

Pemlatb  cucTemMBl  JTMHEHWHBIX  HEPABEHCTB, CUCTEMBI HEPABEHCTB,
BKJIIOUAIOLUE KBAaJPAaTHOE HEPABEHCTBO, H300pa)xkaTb pEIICHUE CUCTEMBI
HEPABEHCTB HA YUCJIOBOM IIPSIMOM, 3alIMCHIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHNUN PA3JIMYHBIX 3a]1a4.

DOyHKIUU

Pacno3naBaTh (QyHKIMM U3y4eHHBIX BHUIO0B. lloka3piBaTh cxemaTHUeCKU

pacIoyio’KeHUE Ha KOOPAMHATHOMN IIOCKOCTH IpadukoB GyHKIMA Buga: Y = KX,y =
kx +b,y=k/x,y=ax2 +bx+c,y=x3,y= VX, Y = |X|, B 3aBHCHMOCTH OT 3HAYCHHIA
K03 PHUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth U M300paXaTh CXEMaTUYECKU TpapUKHA KBAIPATUUHBIX (DYHKIIHM,
OMKCHIBATH CBOMCTBA KBAPATHUHBIX (PYHKIUHI O UX Tpadukam.

Pacnio3naBaTh KBajpaTUyHyt0 (QYHKIHIO 110 (Gopmysie, TPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YuciioBbIe MOCTAECA0BATEILHOCTH H IPOTPEeCCHU

Pacnio3naBaTh apu(MeTHUECKYIO U T€OMETPUUECKYIO POTPECCUU MPU Pa3HBIX
crnoco0ax 3aJaHusl.

BbINONMHATE  BBIUMCICHHUS C UCHOJB30BaHUEM (GopMyn N-ro 4jieHa
apu(PpMETUIECKON 1 TeOMETPHUUECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh 4YIEHBI MOCJIEIOBATEIbHOCTY TOYKAMHU Ha KOOPIAWHATHOU
MJIOCKOCTH.



Pematp 3agaun, CBA3aHHBIE C YUCIOBBIMM IIOCJIEIOBATEIBHOCTSIMHU, B TOM
YHUCIIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIOJIb30BAHUEM KAJIBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgposbie
Ne ni/m P Konrposbnsie IIpakrunyeckue (up )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 Yucaa u BeIUMCIeHU. PalimoHanbHbIE o5 3 bubmuoreka [IOK
yucia https://m.edso0.ru/7f415b90
bubmuoreka [{OK
2 AJIrCOPaHeCKHE BHIpaxeHILA 21 2 https://m.edso0.ru/7f415b90
bubmuoreka [{OK
3 ¥ PaBHCHHS U HEPABCHCTBA 20 . https://m.edso0.ru/7f415b90
bu6nunorexa LIOK
4 KoopuHatet i rpagui. Gynkin 24 L https://m.edso0.ru/7f415b90
bubmmoreka IIOK
IT
> OBTOpeHHE 1 000DICHHE 6 0 https://m.edso0.ru/7f415b90
BIIEE KOJIMYECTBO HACOB I1
OBII] OJI CTBO HACOB IIO 102 7 0

I[TPOT'PAMME



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

8 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uu@ppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypcbl
1 Uucna u BeruucieHus. CTeneHb ¢ UeabiM 8 1 bubnuoreka [IOK
MOKa3aTeseM https://m.edsoo.ru/7f417af8
bubnunoreka LIOK
. 1
2 Yucina u Berunciienns. KBagparasie KOpHU 15 https://m.edsoo.ru/7f417af8
3 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 13 1
ypaBHEHUS
AnreGpanyeckue BbIpaXeHHsI. bubmmnoreka HOK
4 11 0
Anrebpanueckast 1poOb https://m.edsoo.ru/7f417af8
5 Anrebpanueckue BhIpaKEeHHUS. 10 1 bubmuoreka [IOK
KBanpatHblii TpéxuiieH https://m.edsoo.ru/7f417af8
bubnmorexa LIOK
6 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
7 . 5 0
DymKLAH. OCHOBHEIE NOHATHS https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
8 . 10 1
DymKupH. THCHOBbIE yHKIHH https://m.edsoo.ru/7f417af8
9 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 13 1 bubmmoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
10 11 5 0
OBTOpCHHE 1 0bobmeHHe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10
i 102 7 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

HOYPOYHOE IIVIAHUPOBAHUE

7 KUIIACC
Konu4yectBo 4yacos DJIEKTPOHHbBIE
Jara uudposbie
Nenm/m Tema ypoka Konrpoubusie IIpakTuueckue
Bcero u3yyeHusi oOpa3oBaTesbHbIE
padoThI padoThI
pecypchbl
IToBTOpenue kypca 6 kiacca
[ToBTOpenue kypca 6 knacca
‘ BxonHast koHTpoJsibHAs paboTa 1
4 Apudmerndeckue neicTBHs ¢ 1
palMOHAIBLHBIMU YHCIIAMU
5 Apudmerndeckue 1eHCTBUS € 1
panoOHATBLHBIMHU YUCIIAMU
5 Apudmerndeckue 1eHCTBUS € 1
panoOHATBLHBIMHU YUCIIAMU
7 CpaBHeHue, ynopsgounBaHue 1
palMOHATIBbHBIX YUCE
8 CpaBHeHUe, ynopsI0YuBaHIe 1
palMOHATIBHBIX YHCEI
9 CpaBHeHue, ynops/104MBaHue 1
palMOHATIBHBIX YHCEI
but6mmoreka [IOK
10 CreneHs ¢ HaTypaJIbHBIM I1OKAa3aTeIEM 1
https://m.edsoo.ru/7f4211de
but6mmoreka [IOK
11 CreneHb ¢ HaTypaJbHBIM [10KA3aTEIEM 1

https://m.edsoo.ru/7f421382



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

bubnunoreka LIOK

12 CreneHb ¢ HATYpaJIbHBIM ITOKa3aTeIeM https://m.edsoo.ru/7f42154e
13 CreneHs ¢ HATYpaJIbHBIM ITOKa3aTeIeM bubmorexa LOK
https://m.edsoo.ru/7f4218be
14 'I'(OHTpom,Ha;I paborta n"o TeMe
PanmonanpHbIe ynciia
15 Pemienne ocHOBHBIX 3a/1a4 Ha ApooOH,
MPOIIEHTHI U3 PEATLHOU MPAKTUKH
16 Pemienne ocHOBHBIX 3a/1a4 Ha ApoOH,
MPOIIEHTHI U3 PEATLHOU MPAKTUKH
17 Pemenne ocHOBHBIX 3a/1a4 Ha IpoOH,
MPOLIEHTHI U3 PEAIbHOM MPaKTUKU
18 Pemienne ocHOBHBIX 3a/1a4 Ha ApooOH,
MIPOIIEHTHI U3 PEATHHOU MPaKTHKH
19 [Tpu3Haky JeTMMOCTH, PA3I0KEHHS Ha
MHO>KUTETH HATypPaIbHBIX YUCEIT
20 [Tpu3Haku AETMMOCTH, PA3I0KEHUS Ha
MHO>KUTEIH HATypaJIbHBIX YUCEIl
21 Peanwpubie 3aBucumocT. [Ipsmas u
oOpaTHas MPOMOPIMOHATHPHOCTH
99 Peansubie 3aBucumoctu. [Ipsmas u
oOpaTHas MPOMOPIMOHATHPHOCTH
23 Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHast MPOTMOPIHUOHATBHOCTH
24 Peanpuble 3aBucuMocT. [Ipsmas u
oOpaTHas MPOTNOPIMOHATHPHOCTH
25 KonTtponbHas padora o teme " [Ipsimast u

obOpaTHas MpONOPIMOHATHHOCTH '



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

bubnunoreka LIOK

26 BYKBEHHEIC BHIpDKCHIS https://m.edsoo.ru/7f41feec

97 Ilepemennsie. JlomycTumblie 3HaUCHUS
MEePEMEHHBIX

28 DopmyIibl

29 Dopmybl
IIpeoOpa3oBanue OYKBEHHBIX BBIPAXKCHUM,

30 paE:KpI)II)TI/Ie CKO6OK}I’/IKHpI/IBeI[eHI/I§ bubsmotexa [IOK
HOMOGHBIX CIATACMBIX https://m.edsoo.ru/7f41fafa
IIpeoOpa3oBanue OYKBEHHBIX BBIPAXKCHUM,

31 paE:KpI)II)TI/Ie CKO6OK}I’/IKHpI/IBeI[eHI/I§ bubmorexa [JOK
HOTOGHBIX CIATAEMBIX https://m.edsoo.ru/7f41fd70
[TpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH,

32 packpeITHE CKOOOK U PUBEACHNE
IMOAOOHBIX ClIaraeMBbIX
[TpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH,

33 packpeITHE CKOOOK U PUBEACHUE
MOJIOOHBIX CIaraeMbIX

34 CBoiicTBa CTENEHU C HATYpPaIbHBIM bubnuoreka [IOK
roKa3arejieM https://m.edso00.ru/7f421382

35 CBoiicTBa CTENIEHU C HATYPaTbHBIM bubnmnoreka [JOK
1oKasarejieM https://m.edso0.ru/7f42154e

36 CBoiicTBa CTENEHU C HATYypaIbHBIM bubnuotexa [JOK
MOKa3aTeyieM https://m.edsoo.ru/7f4218be

bubnuotexa [JOK

37 Muororer: https://m.edsoé.I ru/7f42276e

38 MHoro4neHbl bubmorexa LIOK

https://m.edsoo0.ru/7f422930



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

39 CnoxeHue, BBIUUTaHUE, YMHOKEHHE bubnunorexa LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CnoxeHue, BBIUUTaHUE, YMHOKEHUE bu6nmoreka [IOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422cc8
41 CiokeHue, BBIYUTaHUE, YMHOKEHUE bubnunorexa LIOK
MHOT'O4JICHOB https://m.edsoo.ru/7f422fca
4 KonTtponsHast pabora «Cnoxenue, bu6mmoteka [JOK
BBIYMTAHUE, YMHOKECHUE MHOTOWICHOBY https://m.edsoo.ru/7f423182
43 DopMyIbl COKPAIIEHHOTO YMHOXKEHUS bubmmorexa [IOK
https://m.edsoo.ru/7f42432a
44 DopMyIIbl COKPAIEHHOTO YMHOXKEHUS bubmorexa LIOK
https://m.edsoo.ru/7f42464a
45 DopMyIbl COKPAIEHHOTO YMHOXKEHUS brbmmorexa LTOK
https://m.edsoo.ru/7f424c12
46 DopMyIbl COKPAIEHHOTO YMHOXKEHUS brbmmorexa LTOK
https://m.edsoo.ru/7f424fd2
47 DopMyIbl COKPAIIEHHOTO YMHOXKEHUS bubmmorexa [TOK
https://m.edsoo.ru/7f4251d0
48 PaznoxeHne MHOTOUYJICHOB HA MHOKUTEITH bubmmorexa [TOK
https://m.edso00.ru/7f423312
49 Pa3znoxxeHre MHOTOUYJICHOB HA MHOKUTEITH bubmmorexa [JOK
https://m.edsoo.ru/7f4237fe
50 Pa3znoxeHre MHOTOUYJICHOB HA MHOKHUTEIH bubmorexa [TOK
https://m.edso0.ru/7f4239de
51 PazmoxeHne MHOTOYICHOB Ha MHOKHTEITH
59 KontponsHast padora o Teme " @opmybl

COKpAIIEHHOTO YMHOXEHHS



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

VYpaBHeHHe, paBHiIa IpeoOpa3oBaHUs

53
ypaBHEHUS, PABHOCUJIHLHOCTh YpaBHEHUI
JInHeitHOEe ypaBHEHUE C OJHOM
o4 NIEPEMEHHOM, pellIeHne JINHENHBIX
ypaBHEHU I
JIuneitHoe ypaBHEHUE ¢ OJJHOU
55 MEPEMEHHOM, pellieHne JIMHEHHBIX bubmmorexa [JOK
p L p https://m.edso00.ru/7f420482
ypaBHEHUU
JIlunelinoe ypaBHEHUE C OAHOU
56 MIePEMEHHOM, peleHUE JTMHEHHBIX
YpaBHEHUN
57 Pemenue 3a1a4 ¢ oMol ypaBHEHUH bubmmorexa LIOK
A RO YP https://m.edsoo.ru/7f42064e
58 Pemienne 3aga4d ¢ noMOIIbIO YpPaBHEHHI bubmmorexa [TOK
A RO YP https://m.edso0.ru/7f420806
59 Pemenue 3a1a4 ¢ moMoIsI0 ypaBHEHUH bubmmorexa [JOK
A HbIo Yp https://m.edsoo.ru/7f4209a0
60 Pemenue 3a1a4 ¢ moMoIIsI0 ypaBHEHUH bubmmorexa [JOK
A HbIo Yp https://m.edsoo.ru/7f420e6e
61 JIuneitHOe ypaBHEHHE C IBYMsI bubmuorexa [JOK
MEePEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427c32
62 JIuneliHOe ypaBHEHME C IBYMs bu6muoreka [JOK
NEPEMEHHBIMH U ero rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JUHEUHBIX YPaBHEHUH C bubnuotexa [JOK
JIBYMsI IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema ByX JUHEHHBIX YPAaBHEHUH €

ABYMS ICPEMCHHBIMU



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c

Cucrema 1ByX JJMHEHHBIX YPaBHEHUH C

05 JBYMs IIEpEMEHHBIMU
66 Cucrema 1ByX JUHEHHBIX YPaBHEHUH €
JBYMS TIEpEMEHHBIMU
67 Pemenue cucrem ypaBHEHHIA bubamorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenune cucrem ypaBHEHHA bubmmorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenune cucrem ypaBHEHHIA bubmmorexa LIOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHHA
71 Pemenue cucrem ypaBHEeHUI
79 KoHnTpomipHas padora o Teme "JInHeHbIE bubmmoreka [JOK
ypaBHeHUs" https://m.edso0.ru/7f421044
73 KoopannaTa Touku Ha mpsiMoit bubmmorexa LIOK
https://m.edsoo.ru/7f41de76
bubmmnoreka HOK
4 HHeI0BbIE IPOME3KYTKH https://m.edso:)_.I ru/7f41dff2
75 UucnoBble TPOMEXKYTKU
76 Paccrosinue Mexty 1ByMs TOUKaMu
KOOPJMHATHOU IIPSMOI
77 Paccrossaue Mexy IByMst TOUKaMHu
KOOPJMHATHOU IIPSAMOM
78 [TpsitmoyronbHas cucTeMa KOOpAUHAT Ha bubmuorexa [IOK
IIJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyronbpHas cucreMa KOOPAMHAT HA bubnuorexa [IOK

IIJIOCKOCTH

https://m.edsoo.ru/7f41e42a



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/7f41e16e
https://m.edsoo.ru/7f41e42a

[Tpumeps! rpadukoB, 3aaHHBIX

bubnunorexa LIOK

80
dbopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpadukoB, 3aaHHBIX bubnuoreka [JOK
bopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumepsb! rpadmKoB, 3aIaHHBIX
dbopmynamu
83 [Tpumeps! rpaduKoB, 3aJaHHBIX
dbopmynamu
. bubnuorexa [JOK
4 4
8 TeHHE IrpaMKOB peasbHBIX 3aBHCUMOCTEH https://m.edsoo.ru/7fA1ea24
85 Urenue rpa)vkoB peabHBIX 3aBUCHMOCTEH
bubnuoreka [IOK
86 Honsrne ynicuan https://m.edsoo.ru/7f41ef06
87 I'paduk pyHkunn
. . bubmuoreka [IOK
88 CBofictea pymrumi https://m.edsoo.ru/7f41f078
N . bubmuoreka [{OK
89 CBofictea pymrumi https://m.edsoo.ru/7f41f1fe
. bubnuoreka [{OK
%0 Jnefinas Qyniuns https://m.edso00.ru/7f427282
. bubmuoreka [{OK
o1 Jnefinas Qyniuns https://m.edso00.ru/7f427412
. bubmuorexa [{OK
2 IT
0 OCTPOCHIE paQiica MHHCHHOM pyHicLiH https://m.edsoo.ru/7f426d1e
93 [TocTpoenue rpaduka THHEHHON QYyHKITHH
94 I'padux pynkuuum y =[x|
95 I'padux byakmmm y =[x|



https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
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

96 KonTtponpHas pabora o Teme 1 Bu6mmoteka [JOK
"Koopaunars! u rpaduku. Oynkiun" https://m.edsoo.ru/7f41f50a
[ToBTOpEHHE OCHOBHBIX MOHATHIA U

97 METOIOB Kypca 7 Kiracca, 000011eHIe 1 Bubmorexa IIOK

HOB YD » OPORI https://m.eds00.ru/7f429c6e
3HAHUMN
IToBTOpEHKME OCHOBHBIX MOHATUN U
98 METOHO0B Kypca 7 Kiracca, 00001eHue 1 Bubmnorexa HOK
HU P ’ Hl https://m.edsoo.ru/7f429f32
3HAHUUN
[ToBTOpEHHE OCHOBHBIX ITOHATHI U
99 METOHO0B Kypca 7 Kiracca, 0000I1eHue 1 Bubmorexa [IOK
Hv P ’ Hl https://m.edsoo.ru/7f42a0e0
3HAHUMI
[ToBTOpEHHE OCHOBHBIX MOHATHIA U

100 METO/I0B Kypca 7 kiacca, 00001ieHne 1
3HAaHUH
[ToBTOpEHHE OCHOBHBIX MOHATHI U

101 METOIO0B Kypca 7 Kiacca, 0000IeHne 1 Bubmorexa IIOK

HU P ’ m https://m.edsoo.ru/7f42a27a
3HAHUMN
[ToBTOpEHNE OCHOBHBIX MOHITUHN H
102 METOIOB Kypca 7 Kiracca, 000011eHe 1 Bubmrorexa IOK
)1“ P ’ B https://m.eds00.ru/7f42a900
3HAHWMN
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KVIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne i/ Tema ypoka KonrTpoabubie IIpakTuueckue Aata oOpa3oBaTe/ibHbIE
Bcero U3Y4YeHUs
padoThbI padoThbI pecypchl
1 CrteneHb ¢ 1eJIbIM IMOKa3aTesIeM 1 bubmmorexa LIOK
https://m.edsoo.ru/7f42d452
CrangaptHas 3anuck uncia. Pasmepsl
00BEKTOB OKpY’Karolero Mmupa (ot
5 AJIEMEHTAPHBIX YaCTHII JI0 1 bubnnorexa [JOK
KOCMHYECKHX 00BEKTOB), https://m.edsoo.ru/7f42eaaa
JUTATEITHHOCTH TIPOIIECCOB B
OKPYKaroIIeM MUpPe
3 CBoiicTBa CTETEHHU C IIENIBIM 1
MoKazareieM
CBoIiCTBa CTETICHH C IIEJIBIM
4 MoKa3areieM 1
CBoiicTBa CTETIEHHU C IIENIBIM
5 MoKa3areieM 1
CBoiicTBa CTETIEHH C IIEJIBIM
6 MoKasaresieM 1
CBolicTBa CTENEHU C LIEJIBIM
7 MoKasaresieM 1
8 KonTtponbHas padota «CTeneHs ¢ . .

IOECJIBIM ITOKa3aTICM»



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa

KBagparHslil KOpEHb U3 YUCIa

10 [Tonatue 06 UppaIOHAIEHOM YHCIIE bubmmorexa LIOK
https://m.edsoo.ru/7f42d862

1 JlecsaTHaHbIC TPUOITMKCHHS bu6nmoreka [IOK
HppaMOHAIbHBIX YHCET https://m.edsoo.ru/7f42d862

12 JlecATUYHBIC TPUOIINKESHHUS Bu6mumotexa [JOK
UPPALMOHATBHBIX YHCEIT https://m.edsoo0.ru/7f42dd26

13 JlelicTBUTEIIbHBIC YKCIIA bubmmorexa LIOK
https://m.edsoo.ru/7f42ded4

14 CpaBHeHHE 1eHCTBUTENBHBIX YUCEI bubanorexa LIOK
https://m.edsoo.ru/7f42e0be

15 CpaBHeHHE IEWCTBUTEIIBHBIX YHCEIT bubmorexa HOK
https://m.edso0.ru/7f42e262

16 Apudmernueckuit KBaJpaTHbIH KOPEHb Bubmmorexa HOK
https://m.edsoo0.ru/7f4354a4

bubnnorexa [JOK
17 YpasHeine piaa x"2=a https://m.edsc])lo.ru/7f436098

18 CaoiicTBa apu(pMETHIECKUIA bubmuorexa [IOK
KBaJIPaTHBIX KOPHEH https://m.edso0.ru/7f435648

19 CoiicTBa apumMeTndecKkuit bubnmnoreka [JOK
KBaJIpaTHBIX KOpHEH https://m.edsoo0.ru/7f435648

20 BHLI:EZiiiS;;a:{::e;?KZEzziBanpaTHLIe bubmorexa HOK
KopHt https://m.edso0.ru/7f435648

’ [IpeoOpa3oBaHNe YHCITOBBIX BRIPAKCHHUM, Bu6mrorexa LIOK

coJiep KaIluX KBaJpaTHbIe KOPHU

https://m.edsoo.ru/7f43599a



https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a

[IpeoOpa3oBaHKe YHCITOBBIX BBIPAKCHHUIA,

bubnunoreka LIOK

22 COACPIKAIIHX KBAIPATHBIC KOPHH https://m.edsoo.ru/7f435ed6
Kontponbnas padota «IIpeobpazoBanue
23 YUCJIOBBIX BBIPAKEHUMN, CONEPHKAIINX
KBaJpPAaTHbIE KOPHU»
24 KBanpaTtHoe ypaBHeHuE
25 HemnonHoe kBagpaTHOe ypaBHEHUE bubanorexa LIOK
AP P https://m.edso0.ru/7f42fd38
26 Henomxoe kBagpaTHOE ypaBHEHUE Bubmmorexa HOK
AP P https://m.edsoo0.ru/7f42fd38
97 @opMyita KOpHEH KBaJPATHOIO Bu6mmoreka [JOK
ypaBHEHUS https://m.edso0.ru/7f42ec80
’8 ®opMyiia KOpHEN KBagpPaTHOIO Bu6muorexa [JOK
YpaBHCHUA https://m.eds00.ru/7f430382
@opMyita KOpHEH KBaJPATHOIO
29 ypaBHEHUS
30 Teopema Buera
bubnmnoreka LIOK
31 T B
eopema Bhetd https://m.edsoo0.ru/7f4308e6
32 Pemenue ypaBHeHui, CBOAAIIUXCA K bubnunorexa LIOK
KBaJIpaTHBIM https://m.edsoo.ru/7f430a8a
33 Pemenne ypaBHeHUH, CBOASIINXCSA K bu6muoreka [JOK
KBaJIpaTHBIM https://m.edsoo.ru/7f430f44
34 Pelienne TeKCTOBBIX 3a7a4 C IOMOIILIO bubnunoreka LIOK

KBaJpaTHBIX YPaBHEHUU

https://m.edsoo.ru/7f430f44



https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44

Pemenne TeKCTOBBIX 3azaa4 ¢ IOMOIIBIO

bubnunoreka LIOK

3 KBaJIpaTHBIX YPaBHEHHI https://m.edsoo.ru/7f43128c

36 Konrtponsnas padora «KBagparHsie Bu6mmoteka [JOK
YpaBHEHUSI» https://m.edsoo.ru/7f4315c0

bubmuorexa [{OK
37 AdtreOpaitiecicas Apodh https://m.edsg).ru/7f431802

| o e e
S— https://m.edsoo.ru/7f431a20

o | e e
SO https://m.edsoo.ru/7f43259¢c

40 OcHOBHOE CBOICTBO anredpandeckon bubnmnorexa [JOK
apoou https://m.edsoo.ru/7f432736

41 Coxkpatenue apobeit bubmmorexa LOK
https://m.edsoo.ru/7f432736

42 Cokpaiienue apooei bubmuorexa [IOK
https://m.edsoo.ru/7f431d36

43 Coxkpatenue apobeit bubnnorexa [JOK
https://m.edsoo.ru/7f42eela

m Crnoskenue, BEIYMTAHUE, yMHomeiH/Ie u bubnunorexa LIOK
JeneHne anredpandeckux apooeit https://m.edsoo.ru/7f42eela

CrnosxeHue, BEIYMUTaHUE, YMHOKECHUE U Bu6mrorexa LIOK
45 Aenenne anrebpanyeckux apobeit https://m.edsoo.ru/7f42eela

45 Crnosxenue, BBIYUTaHHUE, YMHOKEHUE U Bu6miorexa [TOK

neneHne anredpandeckux Apooeit

https://m.edsoo.ru/7f42f158



https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158

CJ'IO)KGHI/IC, BbBIYUTAHUC, YMHOKCHUC U

bubnunoreka LIOK

4 AeneHHe anreOpameckyx Apobel https://m.eds00.ru/7f42f3f6
. Bubmmoreka [IOK
48 KpazpaThiii Tpex-ier https://m.edsg).ru/7f42f5a4
49 KBanpatsblii TpexuieH Bubmmorexa IOK
https://m.edsoo.ru/7f42fef0
50 PasnosxeHnne kBagpaTHOro TpexusieHa Bbu6mmoteka [JOK
Ha MHOXKUTEJIN https://m.edso0o.ru/7f430076
51 Paznoxenune kBapaTHOrO TpeXUIeHA bubnnorexa [JOK
HA MHOXHTEITH https://m.edsoo.ru/7f43c542
59 [IpeoOpa3oBanue BBIPAKEHHIA, Bu6mmoteka [IOK
cojJiep KaIIiX anredpandeckue Apoou https://m.edsoo.ru/7f43c3d0
[IpeoOpa3oBanue BbIpaxeHH, BuGmnorexa [TOK
>3 COZepKAILNX anreOpantieckue Apodu https://m.edso0.ru/7f4328c6
[IpeoOpa3oBanue BbIpaxeHH, Bu6miorexa LOK
>4 coziepiKalX aredpaneckue Apobu https://m.edsoo.ru/7f432b6e
55 [Tpocreiime ApoOHO-paLlOHATIbHbIE bubmuoteka [IOK
ypaBHEHHUS https://m.edsoo.ru/7f42f75c
56 [Ipocreiimume qpoOdHO-palOHANIbHbIE bubmuoreka [JOK
ypaBHEHHUSI https://m.edsoo.ru/7f42{8f6
57 KonrtponbHast pabora o Teme bubmuoteka [IOK
«Anredpanueckas I1poob» https://m.edsoo.ru/7f4301f2
58 YucioBble HEPAaBEHCTBA U MX CBOWUCTBA
59 UwucnoBple HEPAaBEHCTBA U UX CBOMCTBA
60 HepaBeHCTBO ¢ 0/1HOI MTepeMeHHOI



https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

JInHeliHbIE HEPABEHCTBA C OTHOU

61 .
IIepEMEHHOMN
JInHeliHbIE HEPABEHCTBA C OTHOU
62 IIEPEMEHHOMN
JInHeliHbIE HEPABEHCTBA C OTHOU
63 MepeMEHHON
64 CucTeMbl TMHEHHBIX HEPABEHCTB C
OJIHOM MEepEMEHHOM
65 CucTeMbl TMHEWHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEIICHHE
66 Cucrembl TMHEHHBIX HEPABEHCTB C bubmmoreka [JOK
OJTHO¥ MEPEMEHHOMN M UX peIICHHE https://m.edso0.ru/7f43d6d6
o N300pakeHue peneHus TMHEHHOTo ) BuGmorexa [OK
HepaBeVHCTBa U UX CHCTEM Ha YHCIIOBOU https://m.edsoo.ru/7f43d6d6
pSIMOii
N3o0pakeHue pemeHus TMHEHHOTO
68 HEpaBEHCTBA U MX CHCTEM Ha YHCIIOBOM
psAMON
69 KontponbHas paboTa mo TemMam
«HepapenctBa. CuctemMbl ypaBHEHU»
70 [Tonarue QpyHKIUU
71 OO6macTh onpeesieHust © MHOKXECTBO
3HaYeHUH PYHKLIUU
72 CriocoOb1 3aanust pyHKITHH
73 I'padux GpyHKIIMN



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

CaoiicTBa (yHKIINH, UX OTOOpaKEHUE

bubnunoreka LIOK

74
Ha rpaduke https://m.edsoo.ru/7f42c692
75 Urenue 1 NOCTpOCHUE TPAPHUKOB Bu6muoteka [JOK
byHKIHI https://m.edsoo.ru/7f42c840
76 [Tpumeps! rpadukoB GyHKITUH,
oToOpakaroIIne peabHbIe POIECChI
p | e o
PATHYIO TIPOTIOpT https://m.edsoo.ru/7f42ch88
3aBHCUMOCTH, UX IrpaduKu
bubnunoreka LIOK
78 r 0
HTEpooTa https://m.edsoo.ru/7f42cd2c
79 I'unep6ona
bu6mmoteka IIOK
80 r =X"2
paduK KLy https://m.edsoo.ru/7f42c9e4
bu6mmoteka IIOK
81 r =xX"2
paduK KLy https://m.edsoo.ru/7f42c9e4
OyHKIUU Y =X2, Yy = X3,y = VX, y = Ix|;
82 rpaduueckoe pelieHre ypaBHeHUN U
CUCTEM ypaBHEHUI
OynxmEn Y =X,y = X3, y = VX, y = |x];
83 rpadudecKoe pereHne ypaBHEHNH 1 bubmorexa [IOK
CHCTEM ypaBHEHHIA https://m.edsoo.ru/7f433c12
KonrtponbHast pabora no Teme
84

«DyHKIHN»



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12

85

JInHeHoE ypaBHEHHE C IByMS
MePEMEHHBIMH, €ro Ipaduk, IpUMepPbI
pellIeHrs YpaBHEHUH B LENbIX YHCIIaX

bubnunorexa LIOK
https://m.edsoo.ru/7f433d84

86

87

JInHenHoe ypaBHEHHE C IByMS
MEPEMEHHBIMH, €ro TpaduK, MPUMEPHI
pelieHusl ypaBHEHHH B IEJIBIX YUCTIAX

JluneitHoe ypaBHEHUE C IBYMS
MePEMEHHBIMH, ero Tpaduk, IpUMepPbI
pelIeHrs YpaBHEHUH B LENBIX YUCIIaX

88

89

Pemenne cucreM nByX JIMHEWHBIX

YPAaBHEHUH C JBYMS IEPEMEHHBIMU
Perenue cucreM AByX JIMHEWHBIX
YPaBHEHUH C ABYMsl [IEPEMEHHBIMU

90

Pemenne cucreM nByX JIMHEWHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMU

91

[Ipumeps! penieHus cucremM
HEJIMHEHHBIX YPABHEHUH C ABYMs
[IEPEMEHHBIMU

bu6mmoteka IIOK
https://m.edsoo.ru/7f434bbc

92

[Ipumeps! penieHus cucrteM
HEJIMHENHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMU

93

I'padmueckas uHTEpIIpeTaLIUS
YpaBHCHUA C ABYMA IEPEMECHHBIMHA U
CHUCTEM JIMHEHHBIX YPABHEHUU C IByMsI
MIepEeMEHHBIMU



https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc

I'paduueckas MHTEpIIpETAIIS

YpaBHEHUS C IByMsI IEPEMEHHBIMU U bubmuorexa [{OK
94 , . 1
CHCTEM JIMHCHHBIX YPaBHEHUH C ABYMS https://m.edsoo.ru/7f4343e2
MepeMEHHBIMHU
95 Pelenne TeKCTOBBIX 3a7a4 C IOMOIIILIO 1 bubnunorexa LIOK
CHCTEM ypaBHECHUH https://m.edsoo.ru/7f434572
96 Pemenue TeKCTOBBIX 3aJ/1a4 ¢ IIOMOIIBIO 1 bu6nmorexa LIOK
CHCTEM ypaBHCHHI https://m.edsoo.ru/7f434d38
97 Kontpomnbnas pabora «Cucrembl 1 bubmuoreka [IOK
JMHEHHHBIX YPaBHEHUID» https://m.edsoo.ru/7f434eb4
p | e |
F1OB KYP . ’ https://m.edsoo.ru/7f4371aa
0000111eHHE 3HAHUT
o | e |
HOB VP y ’ https://m.eds00.ru/7f43736¢
00001IeHe 3HAHUHT
w | e |
OB P y ’ https://m.eds00.ru/7f437510
00001IeHre 3HAHUHT
CTONOB Kypeo . ccos, https://m.edsoo.ru/7f4376b4
000011IeHHE 3HAHUIT
CTONOB Kypeo . ccoB, https://m.edsoo.ru/7f436b88
000011IeHHE 3HAHUIT
OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
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YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Anre6pa, 7 kinacc/ MakapsrueB FO.H., Munatok H.I'., Hemmkos K.W. u
npyrue 2021r, AkimonepHoe o61iecTBo «M3aaTenbcTBO
«IIpocsemieHue»

2. Anre6pa, 8 knacc/ Makaperues F0.H., Munarok H.I'., Hemkos K.U. u
apyrue 2018r, AkimonepHoe o01iecTBo «31aTenbCTBO
«IIpocBenieHue»

3. KHM mno anrebpe k yueOnuky Makapsraesa FO.H.

METO/IUYECKHUE MATEPHUAJIBI JIJIS1I YYUTEJIS

1. Aunrebpa, 7 kinacc/ Makapsrues FO.H., Munatok H.I'., Hemmkos K.W. u
npyrue 2021r, Aknmoneproe odbmecTBo «3maTenscTBO
«IIpocsemenue»

2. Aure6pa, 8 kimacc/ Makapsrues FO.H., Munarok H.I'., Hemkor K.U. u
npyrue 2018r, AknmonepHoe o61ecTBo «M31aTenbcTBO
«ITpocsenieHue»

3. Anre0Opa, 9 knacc/ MakapsiueB FO.H., Munatok H.I'., Hemikos K.U. u
npyrue 2021r, AxkimonepHoe o61iecTBo «M3aaTenbcTBO
«IIpocsemenue»

4. KM no anredpe x yueonuky Maxkapsraena FO.H.



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. HTTPS://RESH.EDU.RU

2. HTTPS://SKYSMART.RU

3. HTTPS://IWWW.YAKLASS.RU

4. HTTPS://UCHI.RU
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