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IHHOACHUTEJBHASA 3AIINCKA

Anrebpa SBISICTCS OJTHUM M3 OTMIOPHBIX KypPCOB OCHOBHOTO OOIIETr0 0Opa3oBaHMs: OHa 0OECIICUNBACT U3yUCHUE JPYTHUX
JTUCIUIUINH, KaK €CTECTBEHHO-HAYYHOTO, TaK UM TYMaHHTAPHOTO IMKIIOB, €€ OCBOCHHE HEOOXOIUMO IS MPOIOJIKCHHUSI
oOpa3oBaHMsl U B TIOBCETHEBHOW XW3HU. Pa3BuThe y oOydaromuxcs HAyYHBIX MPEJCTABICHUNH O TPOUCXOXKICHUU H
CYLIHOCTHU anreOpandeckux aOCTpaKIMii, CIoco0e OTpaKEHUSI MaTeMaTHUYECKONW HAYKOH SIBIICHUH U MPOIIECCOB B MPHUPOJE U
oOIIecTBe, PO MaTEMaTHUYECKOTO MOJCIMPOBAHUS B HAYYHOM IMO3HAHUHM M B MPAKTHKE CIOCOOCTBYET (HOPMHUPOBAHHIO
HAYYHOTO MHUPOBO33PEHHUSI M Ka4eCTB MBIIUICHUS, HEOOXOMUMBIX JJIs aJanTalud B COBPEMEHHOM IU(PPOBOM OOIIECTBE.
N3yuenue anreOpsl obOecrieunBaeT pa3BUTHE YMEHUS HAONIO[aTh, CpPaBHHUBATh, HAXOIHWTh 3aKOHOMEPHOCTH, TpeOyet
KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICWCTBUS W BBIBOJIBI, (POPMYIUPOBATH
yrBepxkAeHus. OCBOEHUE Kypca anreOpbl 00eceunBaeT pa3BUTHE JJOTUYECKOTO MBIIICHUS! 00yYalOIIUXCsI: OHU UCTIOIB3YIOT
JeNyKTUBHBIC M WHIYKTUBHBIE PACCYKICHHs, 0000IICHHEe M KOHKPETHU3alHio, adcTparupoBanue u aHanoruir. OOydeHune
anreOpe MpenanoyiaraeT 3HaYUTEIbHBIH 00bEM CaMOCTOSTENBHON AEATENBHOCTH O0YUYaIOUINXCS, TIOATOMY CaMOCTOSITEIILHOE
pelIeHre 3a1a4 SBISIETCS pean3annei NesTeIbHOCTHOTO MPUHIUITA 00yYeHUSI.

B crpykType mporpammbl y4eOHOTO Kypca «Airedpa» ajis OCHOBHOTO 0O0IIero o0Opa3oBaHUSI OCHOBHOE MECTO
3aHUMAIOT COJEPKATEIIbHO-METOANYECKUE TUHUM: «Hucna 1 BRIYUCICHU», «ANTeOpanueckue BIpaXKECHU», « Y paBHEHUS U
HepaBeHCTBa», «DyHkmm». Kaxkaas u3 aTux copeprkarebHO-METOINYECKUX JTMHUN pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET
U3y4eHUs Kypca, B3aMMOJICHCTBYS C IPYTHMMH €ro JTUHUSIMU. B Xoze n3ydeHus: yaeOHOro Kypca o0yqaromumcs IpUXOauTCs
JIOTHYECKU PacCy’KAaTh, UCIOIB30BATh TEOPETHUKO-MHOKECTBEHHBIN SI3bIK. B CBS3M ¢ 9TUM B mporpammy y4eOHOTO Kypca
«AnreOpa» BKIIOYCHBI HEKOTOpPHIE OCHOBBI JIOTHKH, MPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3jeliaX MaTeMaTUYecKOTO
oOpa3oBaHMsI W CIIOCOOCTBYIOIIME OBIAJACHUIO OOYYaIOIIUMHUCA OCHOB YHHBEPCATHLHOTO MATEMaTHUECKOTO SI3bIKA.
ConeprkaTenbHON B CTPYKTYPHON 0COOEHHOCTHIO yUeOHOTO Kypca « Anredpay SBISETCS €ro HHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nwHUH «Yucna W BBIYKCICHUS» CIY)KUT OCHOBOW U JabHEHIIEro W3yYeHUs MAaTeMaTHKH,
CIIOCOOCTBYET Pa3BUTHIO y 00YUAIOIINXCS JJOTUIECKOTO MBIIIIEHUS, (JOPMUPOBAHUIO YMEHHS TIOJIB30BATHCS AITOPUTMaMHU, a
TaKXe MPUOOPETEHUIO MPAKTHYSCKUX HABBIKOB, HEOOXOIMMBIX ISl TIOBCEAHECBHOM JKM3HU. Pa3BUTHE MOHATUS O YHCIIC HA
YpOBHE OCHOBHOT'O OOIIETro 0Opa3oBaHUsl CBS3aHO C PAlMOHAIBHBIMH W HPPANMOHAIBHBIMU YHUCIaMH, (OPMHUPOBAHHUEM
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NPEACTABICHUN O JCHCTBUTEIHLHOM 4YHUCJE. 3aBEpIICHUE OCBOCHHS YHCIOBOM JIMHUM OTHECEHO K CpeAHeMy oOIemy
00pa30BaHUIO.

ConepxaHue ABYX aireOpandecKuX JIMHUA — «AJreOpanveckrue BBIPAKEHUS» U «YPABHCHHUS W HEPABEHCTBAY
CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS MaTEMaTHYECKOro ammapara, HeOoOXOAMMOro JUisl pelieHus 3ajad
MaTEMaTUKH, CMEXHBIX MPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3ajady. Ha ypoBHe OCHOBHOro o001ero oOpa3oBaHUS
yueOHBII MaTepHall TPYNIUPYETCS BOKPYT PAlIMOHATBHBIX BhIpaKeHUH. Aredpa IeMOHCTPUPYET 3HaUYEHUE MaTEMAaTUKH Kak
A3BIKA JJI1 TOCTPOEHUSI MaTEMaTUYECKUX MOJIEJIEH, ONKUCAaHUs MPOIIECCOB U ABJICHUHN peanbHOro mupa. B 3agaun o0yueHus
anredpe BXOAAT TaKXKe JajibHEHIIEe pa3BUTUE AITOPUTMHUYECKOTO MBIIUICHHS, HEOOXOAMMOr0, B YACTHOCTH, JIJIsl OCBOCHHUS
Kypca HWHGOPMATUKH, U OBJAJCHHE HaBBbIKAMHU JIETYKTUBHBIX paccyxkieHui. IIpeoOpa3zoBaHue CHUMBOJIBHBIX (HOpPM
CHOCOOCTBYET pPa3BUTHUIO BOOOPAXKEHHUSI, CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUYECTBY.

Conepxanue GyHKIIMOHAIBHO-TpaUUECKON TUHUN HAIEJICHO Ha MOJyYeHHe 00yJaromMUMUCs 3HaHUM 0 (PYHKIUAX Kak
BOKHEHIIIEH MaTeMaTUYECKON MOJIENH JIJisi ONMMCAaHMs M UCCIIEA0BaHUS PA3HOOOPAa3HBIX MPOLIECCOB U SIBICHUNM B MPUPOJIE U
oOmecTBe. HM3yueHne wmaTepuajsa CIOCOOCTBYET pa3BUTHUIO Yy OOYYAIOMIMXCS YMEHHUS HCIOJIb30BaTh pa3IMYHbIE
BBIPA3UTEIILHBIE CPEJICTBA SI3bIKA MATEMATHKU — CIIOBECHBIE, CAUMBOJIMUECKHE, TpaduuecKre, BHOCUT BKJIA] B (POPMUPOBAHUE
MPEACTABICHUI O POJIM MATEMATHUKHU B PA3BUTUU LIMBUJIU3AIUU U KYJIbTYPBHI.

CornacHo yuyeOHOMY IJIaHy B 7-9 KJlaccax M3ydaeTcsi yUeOHBIM Kypc «AJredpay», KOTOPbIA BKIIOUAET CJICAYIOIIHE
OCHOBHBIE pa3fienbl cofepxkanus: «Hucaa u BEIYUCICHUS, «AreOpandyecKiue BhIpaKEHUD», «YpPaBHEHHS] U HEPABEHCTBAY,
«DyHKIIN.

Ha usyuenue yue6Horo kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce — 102 gaca (3 yaca B Hezeno), B 8 Kiacce —
102 gaca (3 yaca B Hezenio), B 9 kiacce — 102 yaca (3 yaca B HeIeIIO).
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COIEPKXAHUE OBYYEHUA
7 KIIACC

Yucia ¥ BIYMCICHUSA

JlpoOu OOBIKHOBEHHBIE U JIECATUYHBIE, IEPEX0] OT OAHOM (hopmbl 3amucu aApoOelt k apyroi. [loHsTHE pallMOHATBHOTO
qlclia, 3allCh, CpPaBHEHHE, YNOPSAJOUYMBAHUE pAallMOHANbHBIX uuced. Apudmerndyeckue ACHCTBHUS C PallMOHAIBHBIMU
yuciaMu. Penienue 3a7a4 u3 peaqbHOM NPaKTUKU HA YaCTH, Ha JPOOH.

CreneHb ¢ HaTypaJbHBIM IOKA3aTEIEM: OINpEIEICHHE, MPe0Opa30BaHUE BhIPAKEHUI HAa OCHOBE ONPEIECIICHUS, 3aIlUCh
O0onpmx uucen. IIpoueHTsl, 3anmuch NPOUEHTOB B BUAE APOOM M ApoOM B BUAE MPOLEHTOB. TpH OCHOBHBIE 3a/lauyd Ha
IIPOLICHTHI, PELLICHUE 3a1a4 U3 PeaIbHOM IIPAKTUKHU.

IIprMeHnenue pu3HaKkoB JEIMMOCTH, PA3JIOKEHNE HA MHOKUTEIIN HATYPaIbHbIX YHACEIL.

PeanbHble 3aBUCHMOCTH, B TOM YHUCJIE IpsIMasi U 0OpaTHasi IPONOPLUOHAIBHOCTH.

AJire0panvecKue BbIPaKeHUs!

[lepemeHHBIE, UMCIOBOE 3HAYEHUE BBIPAKEHUS C MEpEeMEHHOM. JlomycTrmMble 3HaueHUsI nepeMeHHbIX. [IpeacraBnenue
3aBHCHUMOCTH MEXy BEIMYMHAMHU B BHie (hopMyIibl. Beruncienus no ¢popmynam. IlpeobpazoBanne OyKBEHHBIX BbIpaKEHUH,
TOXKJIECTBEHHO paBHbIE BBIPAKEHUS, MpaBuia NpeoOpa3oBaHUS CYMM U IPOU3BEACHUMN, NpaBUJIa PACKPBITHS CKOOOK U
MPUBEIEHUS TOJOOHBIX CIaraeMbIX.

CBONCTBA CTENEHU C HATYPAIbHBIM IOKA3aTENIEM.

OpnHowiensl 1 MHoOroueHbl. CreneHb MHOrowieHa. CIOKEHHE, BBIUATAHUE, YMHOKEHHE MHOTOWIEHOB. DOpMyIbl
COKpAalIEHHOIO0 YMHOJKEHMSA: KBaJapaT CyMMbl M KBaapar pasHocTtd. Popmyiia pasHOCTHM KBaapaToB. Paznoxenue
MHOT'OYJICHOB HA MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUe, KOPEHb YpaBHEHUS, IIpaBUiia IPeoOpa3oBaHusl ypaBHEHUS, pABHOCUILHOCTh YPABHEHH.

JIuHeHOE ypaBHEHHE C OJHOW MEPEMEHHOM, YMCIIO KOPHEN JIMHEMHOIO YPAaBHEHUS, PEIICHUE JIMHEWHBIX YPaBHECHHM.
CocraBneHue ypaBHEHHMI 110 YCIOBUIO 3a7a4i. PelieHrne TEeKCTOBBIX 3a7a4 ¢ TOMOILBIO YPaBHEHHU.
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JIluHeliHOe ypaBHEHUE C JBYMs IEepeMEHHbIMU U ero rpapuk. Cucrema JByX JIMHEWHBIX YPaBHEHMH C JBYMs
nepeMeHHbIMU. PelieHne cuctemM ypaBHEHUH COCOOOM MOJACTaHOBKH. [IpuMepsl pelieHns TEKCTOBBIX 3a/lad C MOMOILBIO
CUCTEM YpPaBHEHUM.

DyHKUNHA

KoopanHara Touku Ha npsaMon. YHCIIoBbIe MPOMEXYTKH. PaccTosiHME MEX Ty IBYMsI TOUKAMHA KOOPIMHATHOM IIPSIMOM.

[IpsimoyronbHast cuctema koopauHat, ocu Ox u Oy. AOcuucca U OpAMHAaTa TOYKHM HAa KOOPAMHATHOW IIOCKOCTH.
[Ipumeps! rpadukoB, 3agaHHbBIX QopMynamu. Utenue rpa@ukoB peanbHbIX 3aBucuMocTeil. [lonsarue ¢ynkumu. I'padux
¢ynkuun. CpoiictBa QyHkuui. JluneiiHas Qynkuus, e€ rpapuk. I'padux ¢ynxuum y = [x|. I'paduyeckoe pemenue
JIMHENHBIX YPABHEHUN U CUCTEM JINHENHBIX YPABHEHUN.

8 KUIACC

Yuciia u BBIYMCTICHUS

KBagpatueiii kopeHp u3 uucina. [lonsatue o0 uppanuoHasbHOM uucie. JlecaTuunble TpUOIMKEHUST UPPAMOHATBHBIX
yucen. CpoiicTBa apuMeTHUECKUX KBAJAPATHBIX KOPHEH M UX MPUMEHEHHE K MPeoOpa30BAHMIO YMCIIOBBIX BBIPAXKEHUHN U
BBIUMCJICHUSAM. [[€ICTBUTENIBLHBIC YHCIIA.

Crenenp ¢ LenpIM nokazaresaem U e€ cpoiicTBa. CTaHAapTHas 3alUCh YHUCIIA.

AnreOpandeckre BhIpaKCHUSIAJIredpandyeckue BbIpasKeHus

KBagpatHbIl TpEXWIEH, Pa3I0KEHNE KBAaAPATHOTO TPEXWIEHA HA MHOXKHUTEIH.

AnrebOpaundeckas npo0b. OCHOBHOE CBOMCTBO anredOpanueckoi napodu. CrokeHue, BHIYUTaHUE, YMHOXKEHUE, JEICHUE
anredpandeckux apodei. PalimoHanbHbie BBIpAXKEHHS U KX TPeoOpa3oBaHue.

VYpaBHeHUs 1 HEpaBEHCTBAY pABHEHUS] U HEPABEHCTBA

KBampatHoe ypaBHeHue, dopmysa KOpHEH KBajapaTHOTO ypaBHeHus. Teopema Buera. Pemenue ypaBHEHUH,
CBOJAIIMXCS K JIMHEHHBIM U KBaJapaTHBIM. [IpocTeiinme qpoOHO-palnoHalbHbIe YpaBHEHHUS.

I'padmyeckass uHTEpHpeTalus ypaBHEHUH C JByMSI NEPEMEHHBIMH M CHUCTEM JIMHEWHBIX YpaBHEHUH C JByMs
nepeMeHHbIMU. [IprMephl penieHust CUCTEM HETMHENHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a1a4 ajare0OpanyeckuM CrocoooM.
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YucnoBble HEpAaBEHCTBA U UX CBOKCTBA. HepaBeHCTBO ¢ 0AHON ITepeMEHHON. PaBHOCHIIBHOCTh HEPABEHCTB. JIMHEWHBIE
HEPABEHCTBA C OJJHOM MepeMeHHON. CUCTEMBI TMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

OyHKIMNPYHKIMA

[Tonstue pynkunu. O6IacTh ONMpeeaeHus U MHOKECTBO 3HaueHn GyHKIH. CrocoObl 3aanus (pyHKIUHN.

I'paduk dpynkun. Yrtenue cBoicTB pyHkuuu no e€ rpadpuxy. [Ipumepsl rpadukoB QyHKIMIA, OTpaXKAIOUINX peaabHbIe
MPOLIECCHI.

OYHKIINY, OMUCHIBAIOIINE MIPSMYIO U 00paTHYIO MPOMOPIIMOHAIBHBIE 3aBUCUMOCTH, UX rpaduku. OyHkiuu y = x2, y =
x3,y= Vx, y=|x|. 'padmueckoe pelreHne ypaBHEHUH U CUCTEM YpaBHCHUH.

9 KJIACC

YucJia v BBIYMCICHUSA

PanmonaneHple uncia, UppaloOHAIbHBIE YHUCIA, KOHEYHbIE M OECKOHEYHbIE JECATHUYHbIE ApoOu. MHOXKECTBO
JNEUCTBUTENBHBIX YHUCEN, JCUCTBUTENbHBIE 4YHUCIAa Kak OECKOHEUHbIe JecATU4YHble JApoOu. B3aumMHO oIHO3HA4YHOE
COOTBETCTBHUE MEXKAY MHOKECTBOM JEHCTBUTENBHBIX YUCET U KOOPAUHATHON MPSIMOM.

CpaBHeHHE EHCTBUTENbHBIX YUCEN, apu(PMETUUECKHE IEUCTBUS C IEHCTBUTEIbHBIMU YUCIAMH.

Pa3mepbl 00bEKTOB OKPYXKAIOIIEr0 MUPA, IUTEILHOCTD MIPOLIECCOB B OKPY’KAIOILIEM MUPE.

[TpuOnmx€HHOE 3HAUEHUE BETMUYMHBI, TOUHOCTh NpuOmkeHus. Okpyriaenue yucen. [Ipukuaka v olieHKa pe3ysibTaToB
BBIUYHCIICHUU.

YpaBHeHMs U HEPABEHCTBA

JIuneliHOE ypaBHEHME. Pemenne ypaBHEHUM, CBOASIINXCS K JIMHEWUHBIM.

KBanparHoe ypaBHeHue. PemieHne ypaBHEHMH, CBOASIIMXCA K KBaApaTHbIM. bukBanpatHoe ypaBHenue. [Ipumepsr
pELICHUsI YPABHEHUM TPETHEU U YETBEPTOU CTENCHEN PA3JIOKEHUEM HA MHOKUTEIH.

Peienue qpoOHO-paliuoHaANIbHBIX YpaBHEHUN. PelieHue TeKCTOBBIX 3a/1a4 alre0panyeckuM METOI0M.

VYpaBHeHue ¢ JByMsl NEpeMEHHBIMM M ero rpaduk. PemeHue cucteM ABYX JMHEHHBIX YpaBHEHUH C JBYMs
nepeMeHHbIMU. Pelenue cucrem ABYX ypaBHEHUM, OJJTHO U3 KOTOPBIX JIMHEWHOE, a Ipyroe — BTOpoM creneHu. I'paduyeckas
MHTEPIIPETaLNs CUCTEMBl YPABHEHHUN C IBYMs IEPEMEHHBIMU.
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Pemenue TeKCTOBBIX 3a/1a4 anreOpanvyeckum crocoOoMm.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemenune nMHENHBIX HEPABEHCTB C OJHOW MEPEMEHHOM. PellleHre cucTeM JINHEMHBIX HEPABEHCTB C OJJTHOM ITEPEMEHHOM.
KBanpaTHble HepaBeHCTBa. ['paduueckast MHTepIpeTalus HEPaBEHCTB U CUCTEM HEPABEHCTB C JBYMsI IEPEMEHHBIMHU.

OyHKIMNPYHKIMA

KBanpatuunas ¢yHkuus, e€ rpadgux u cBoiictBa. IlapabGona, KOOpAMHATHI BEPIIMHBI MapadOibl, OCb CUMMETPUU
napaboJibl.

I'padukn Gpynxumit: y = kx, y =kx + b, y =k/x, y=x3, y = Vx, y =|x| , 1 ux cBoiicTBa.

Yucnoseie mociie10BaTeIbHOCTH UM CI0BbIE MOCAEA0BATEIbHOCTH M IIPOTrPeCcCHHU

[TonsiTHE YKCIIOBOM MOCIEN0BATENHLHOCTH. 3aJJaHUE MOCIEA0BATEILHOCTH PEKYPPEHTHOU Popmyroit u popmymnoit n-ro
YJIeHa.

ApudmeTrnueckas U reoMeTpuueckas nporpeccur. @opMmyibl n-ro 4jeHa apu(PpMETHUYECKOH U TEeOMETPUUYECKOU
IIPOTPECCHUM, CYMMBI IIEPBBIX 71 YJICHOB.

N3o0Opaxkenne uiaeHOB apu(METHUUECKON M TEOMETPUYECKOW MPOrpecCcUid TOYKaMM Ha KOOPAMHATHOM IJIOCKOCTH.
JIMHEWHBIN U SKCITOHEHIHAIBHBIA pOCT. CI10KHBIE POLIEHTHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI YYEBHOI'O KYPCA «AJIT'EBPA» HA
YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Pe3yJibTaThl OCBOCHHUS MPOTPAMMBI YIEOHOTO Kypca «Anredpay XapakTepHu3yrTCs:

1) maTpuoTnyeckoe BOCIUTAHHE:

NPOSIBIECHUEM MHTEpPECa K MPOLUIOMY M HACTOSIIEMY POCCUMCKOM MAaTEMAaTHKH, LIEHHOCTHBIM OTHOILIEHHEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATHKOB M POCCUHMCKONM MAaTEMAaTUYECKOM IIKOJbI, K UCIOJIb30BAHUIO 3TUX JOCTHUXKEHHUM B
JIPYTUX HayKax W MPUKIAIHbIX chepax;

2) rpaxIaHCcKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTHIO K BBITIOJTHEHUIO 00S3aHHOCTEN IpaKJaHWHA U Pealli3allii ero Ipas, MPeCTaBICHUEM O MAaTeMaTHYECKUX
OCHOBaX (PYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHUH, MPOLEAYyp TPaxTaHCKOTO 00IIecTBa (Hampumep, BHIOOPHI,
OTPOCHI), TOTOBHOCTBhIO K OOCYXKJIECHHUIO ITUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUUYECKUM MNPUMEHEHHUEM JOCTHKEHUMN
HayKH, OCO3HAHUEM Ba)KHOCTH MOPAIbHO-3TUUECKUX MIPUHIIUIIOB B ICSATEILHOCTH YYEHOTO;

3) TpyaoBOe BOCIMTAHUE:

YCTAHOBKOM Ha aKTHMBHOE YYaCTHUE B PEIICHUM MPAKTUYECKUX 3a/1a4 MAaTEMATUYECKOW HANpPaBJIE€HHOCTH, OCO3HAHUEM
BAXXHOCTH MaTeMaTHUYECKOro 00Opa30BaHusl Ha MPOTSHKEHUU BCEH KU3HU ISl CIIEITHON Mpo(eCCUOHANILHON JIeSITEIbHOCTH U
pPa3BUTHEM HEOOXOJIUMBIX YMEHUMN, OCO3HAHHBIM BHIOOPOM M MOCTPOCHUEM WHIMUBUAYAJIbHOU TPacKTOPHMU OOpa3oBaHUS U
KU3HEHHBIX MJIAHOB C YYETOM JINYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K AMOITMOHAIBHOMY M ACTETUYECKOMY BOCHPHUSITHIO MAaTEeMAaTHUYECKHMX OOBEKTOB, 3aj]ad, PEIICHH,
paccyXIeHUN, YMEHUIO BUJIETh MaTEMAaTUUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpHEHTAIlUeH B NESITEIbHOCTH HA COBPEMEHHYIO CHCTEMY HAyUYHBIX MPEICTaBIICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS Y€JIOBEKa, MPUPOJIBI U OOIIECTBA, TOHUMAHUEM MaTeMaTUYeCKOW HAyKH Kak c(ephl YeIOBEUECKON NESITEIIbHOCTH,
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ATanoB €€ pa3BUTUS M 3HAYMMOCTH [UJISl Pa3BUTHUS LHUBWIM3AIMU, OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKA U MaTeMaTHYeCKOMN
KyJIbTYpPOH KaK CpEJICTBOM MO3HAHUS MUPA, OBJIAJICHUEM MTPOCTEUIITUMHU HABBIKAMH MCCIICIOBATEIHCKOM NEITETHHOCTH;

6) pusuueckoe BocnuTanue, GOpMUPOBAHHE KYJILTYPHI 310POBbSI M IMOIMOHAIBHOIO 0JIATONIOJIYYHS:

TOTOBHOCTBIO NMPUMEHATh MaTeMaTUUYECKUE 3HAHUS B MHTEPECaX CBOETO 3/I0POBbs, BEACHUS 30POBOTO 00pasa >KU3HU
(3mopoBoe mUTaHWE, COAJAHCUPOBAHHBIA PEXKUM 3aHATUM M OTAbIXA, peryispHas (Qunyeckas aKTUBHOCTB),
c(hOpMHUPOBAHHOCTHIO HaBbIKA peiIeKCHH, MPU3HAHMEM CBOETO IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JIPyroro 4eioBeKa;

7) 3K0JIOrHYeCcKOe BOCIIMTAHUE:

OpHEHTalel Ha TPUMEHCHHE MAaTeMAaTHYECKHX 3HAHWHA TSl PEIICHHUS 3a7a4 B 00JACTH COXPAHHOCTH OKPYIKAIOIIEH
Cpelbl, IJIAHUPOBAHHUS TOCTYNKOB M OILIEHKH HMX BO3MOXHBIX TOCIEJICTBUN I OKPYKAIOIIEH Cpeibl, OCO3HAHHEM
rJ1I00aJIbHOTO XapaKTepa dKOJIOTUYECKHUX MPOOJIEM U MyTel UX pelIeHUs;

8) ajanTanus K U3MEHSIIOIMMCS YCJIOBHSIM COIUAJILHOM U MPUPOTHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHSX HEONPEACIEHHOCTH, IOBBIIICHUIO YPOBHS CBOCH KOMIIETEHTHOCTH dYepe3
MPaKTUYECKYIO JIEATEILHOCTh, B TOM YHCJIE YMEHHE YYUTHCSA Yy APYTHX JIIOJICH, MPUOOpPETaTh B COBMECTHOM NESITEIHHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIMH U3 OTbITA JAPYTHUX;

HEO0OXOMUMOCThIO B ()OPMHUPOBAHUM HOBBIX 3HAHUHW, B TOM uucie (OPMYIUPOBATH WJIEU, MOHSTHUS, TUIIOTE3bl 00
00BEKTaxX W SBJICHUSAX, B TOM YHCIIC paHEee HEM3BECTHBIX, OCO3HABATH MES(MUIIMTHI COOCTBEHHBIX 3HAHUW M KOMITETCHTHOCTEH,
IJIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYAIlMI0 KaK BBI3OB, TPEOYIOIIMIA
KOHTpPMEDP, KOPPEKTHPOBATH NMPUHHUMAEMbIC PEIICHUS U JCUCTBUS, (HOPMYIUPOBATh U OIEHWBATH PUCKU U TOCIEACTBUS,
(hopMHUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTeJbHBbIC YHUBEPCATIbHBIC YUeOHbIE 1efiCTBUSA

Ba3oBble Jijornyeckue 1eicTBHA:
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e BBIBJISITh M XapaKT€pPU30BaTh CYIIECTBEHHbIC MPU3HAKM MAaTEeMATHUYECKUX OOBEKTOB, MOHSATUM, OTHOIICHUN MEXKIY
MOHATUSAMHA, (POPMYIUPOBATH OMPENETCHUS TMOHSATHN, yCTaHABIMBATH CYIICCTBEHHBIM MpPHU3HAK KiIacCU(UKAIIIH,
OCHOBaHWUS JIJIsI 0000IICHNS ¥ CPAaBHEHH S, KPUTEPUHU MTPOBOIMMOTO aHAJIN3a;

e BOCIPUHUMATH, (POPMYIHUPOBATH U MPEOOPA30OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIC U OTPUIIATENIbHbIC, CAUHUYHBIC,
YacTHBIC U 00IIIKE, YCIOBHBIE,

e BBIBJISITH MAaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOpPEUMS B (aKTax, JaHHBIX, HAOIIOJICHUIX U
YTBEPKICHUSIX, TIPEIJIaraTh KPUTSPUH VIS BBISIBJICHUS 3aKOHOMEPHOCTEH M MMPOTHBOPCUHH;

e JIe7IaTh BBIBOABI C HCIIOJB30BAaHUEM 3aKOHOB JIOTWKH, JSAYKTHUBHBIX ¥ HWHIYKTUBHBIX YMO3aKIIOYCHUH,
YMO3aKJIIOUEHUH 110 aHAJIOTHH;

e paszbupaTh JOKa3aTeIbCTBA MAaTEMAaTHYECKUX YTBEPXKACHHM (IpsiMble © OT MPOTUBHOrO), TMPOBOIUTH
CaMOCTOSITEJIbHO HECJIOXKHBIC JOKa3aTEIhCTBA MAaTEeMaTUYECKUX (PAKTOB, BHICTpAMBATh apryMEHTAIUIO, TTPUBOIUTH
MIPUMEPHI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

e BbIOMpaTh CHOCOO pelleHHs] Y4eOHOW 3a7aud (CpaBHUBATh HECKOJBKO BapUaHTOB PEIIEHUs, BHIOMpAaTh Haubojee
MOXOSIINN ¢ YUETOM CaMOCTOSTENbHO BBIICIEHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBarebCcKue 1eiCTBUA:

e HCIOJIb30BAaTh BOMPOCHI KaK UCCIEI0BATEIbCKUNA MHCTPYMEHT MO3HAHUSI, (HOPMYJIMPOBATH BOMPOCHI, (PUKCUPYIOIIHE
MPOTUBOPEYHE, MPOOJIEMYy, CaMOCTOATEIIBHO YCTaHaBJIMBAaTh HCKOMOE M JaHHOe, (OpPMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TMPOBOJUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUJIaHY HECIIOXHBIA JKCIEPUMEHT, HEOOJIbIIIOE MCCIEIOBAHUE 10
YCTaHOBJICHUIO OCOOCHHOCTEH MaTEMaTHUYECKOTO 00BhEKTa, 3aBUCUMOCTEH 00BEKTOB MEKTy COOOM;

e CaMOCTOSITETLHO (OPMYJIUPOBATH OOOOIICHUS W BBIBOJBI MO pe3yJbTaraM MPOBEIEHHOTO HAOJIOACHUS,
UCCIIEIOBAHUSI, OLICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0O00OIICHU;

e TMPOTHO3MPOBATH BO3MOXKHOE PA3BUTHE IMPOIECCa, a TAKXKE BBIIBUTATH MPEATIONOKEHHUSI O €r0 Pa3BUTHUU B HOBBIX
YCIIOBHUSIX.

Pabora ¢ undpopmanmeii:
e BBISBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTHh HH(POPMAITUHN, JAHHBIX, HEOOXOIUMBIX JUISl PEIICHUS 3a/1a4H;
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e BBIOMpaTh, aHAIU3UPOBATH, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATh MH(POPMALIMIO PA3IUYHBIX BUIOB U (HOpM
MIPEICTABIICHHUS;

e BbIOMpaTh (OpMy MpeACTaBieHUs WH(DOPMALMK W WIUTIOCTPUPOBATH PEIIaeMble 3a/laud CXeMaMH, Juarpammami,
WHOM TpaduKoi U UX KOMOMHAITUSIMH;

e OIEGHMBATh HAAEKHOCTh HHPOPMAIMHU TIO KPUTEPHUSIM, MPEAJIOKEHHBIM YUYUTEIEM WU CHOPMYIUPOBAHHBIM
CaMOCTOSTEINBHO.

KoMMyHHKATHBHBIE YHHBeEpPCAJbHbIE YueOHbIE NeCTBUS:

e BOCHPHUHUMATH M (DOPMYIHPOBATH CYKIEHHS B COOTBETCTBHUH C YCIOBHSIMH WU UEIAMHU OOIICHHS, SICHO, TOYHO,
IPaMOTHO BBIPA@XKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy pelICHUs
3a/1auyu, KOMMEHTHUPOBATh MOJyYCHHBIN PE3yJIbTaT;

e B XOJIe OOCYXJEHHSA 3aJlaBaTb BOIPOCHI IO CYHIECTBY OOCYX JaeMOll TeMbl, MPOOJEMBbI, pEIIaeMOM 3aaauu,
BBICKA3bIBAaTh HJICW, HAIICJICHHBbIE HA TOWCK PEIICHHS, COIMOCTABIATH CBOHM CYXKICHHUS C CYXICHUSIMH JPYTHX
YYACTHUKOB JHAJIOTa, OOHApyKHUBaTh pa3IMUUE M CXOJICTBO NO3ULMUH, B KOPPEKTHOH (opMe (HOpMyIUpOBaTh
pa3HOIIacHsl, CBOU BO3PAKEHUS;

e TMPEICTABIATh PE3YJbTAThl PELICHUS 33Jla4M, SKCIEPUMEHTA, UCCIEAOBAHMS, MPOEKTA, CAMOCTOSATEILHO BHIOMPATh
dbopmaT BBICTYIUICHUS ¢ YUETOM 3aj1ay MIPE3CHTAIUU U OCOOCHHOCTEHN ayIUTOPUU;

e TIIOHMMATh W WCIOJB30BAaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHIYAIBHOW paOOTHI TMPH PEIICHUH YYCOHBIX
MaTEMaTUYECKUX 3a]1ay;

e TPUHUMATH I1€JIb COBMECTHOM JCSITEIBHOCTH, IIJIAHUPOBATH OPraHU3AINI0 COBMECTHOM pabOThI, paclpee/isiTh BUIbI
paboT, TOroBapuBaThCs, 0OOCYKIAATh MPOIIECC U Pe3yabTaT PaboThI, 0000IIaTh MHEHHUST HECKOJIBKUX JTFOJICH;

e yYacTBOBaTh B TPYNIOBBIX (opMax padboThl (0OCyxkaeHHs, OOMEH MHEHUSMH, MO3TOBbIE ILITYpPMbl U JIPYyTHUE),
BBITIOJIHATh CBOIO YacTh PaOOThI M KOOPAMHHPOBATH CBOM ACHCTBUSA C JAPYTMMH YJICHAMH KOMAaHJBI, OIICHUBATH
KaueCTBO CBOETO BKJIa/ia B OOIIMIA MPOIYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBHUS.

PeryasiTuBHbIE YHHBepPCAJIbHbIE YueOHbIEe 1elCTBUSA

Camoopranusanus:
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e CaMOCTOSITEIBHO COCTAaBJIATH IUIAH, aJTOPUTM PEUICHUsS 3aJadyd (WIK €ro 4acTh), BbIOMpaTh CHOCOO pELIEHUs ¢
Y4ETOM HMMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBAaTh M KOPPEKTUPOBATH BAPUAHTHI
pelieHui ¢ y4éToM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJICKT:

e BJAJEThH CIIOCOOAMM CAaMOIPOBEPKHU, CAMOKOHTPOJIS ITPOLIECCa U pE3yJIbTaTa PELICHUS] MATEMAaTHYECKON 3a/1a4H;

e IPEABUIETH TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTH IPH PELICHUM 3a7a4H, BHOCUTh KOPPEKTUBBI B JIESTEIBHOCTD
Ha OCHOBE HOBBIX OOCTOSITENICTB, HAWJIEHHBIX OIIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

e OLCHMBATh COOTBETCTBUE peE3yJbTaTa JEATEIbHOCTH IOCTABJIECHHON LI€M M YCJIOBHUSAM, OOBICHATH MPHYMHBI
JOCTUKEHUSI U HETOCTHXKEHUS 1€, HAXOAUTh OLUIMOKY, JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATDI

K xoniry 00y4yeHusi B 7 kiacce oOy4aronIuiics MOJYyYUT CIASAYIONMINUE IPEAMETHBIC PE3YJIbTATHI:

Yuciia v BIYUCTIEHUS

BrinonHaTh, couerasi yCTHbIE U TUChbMEHHBIE TPUEMBI, apU(METHUECKUE IEUCTBUS C PAllMOHAILHBIMUA YHCIIAMH.

Haxonuth 3Ha4eHUS] YUCIOBBIX BBIPAKEHUM, MPUMEHSTh Pa3HOOOpa3HbIE CIOCOOBI M MPUEMBI BBIUMCICHUS 3HAUCHHIMA
JIPOOHBIX BBIPAKEHUIM, COICPIKAIIINX OOBIKHOBEHHBIC U JECATUYHBIC TPOOH.

[lepexoauTh OT OAHOW (POPMBI 3alUCH YHUCEN K ApYyroil (mpeoOpa3oBbIBaTh JECATUYHYIO JpOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCITUUHYIO, B YaCTHOCTH B OECKOHEUHYIO JIECSITUIHYIO APOOB).

CpaBHUBATH U YNOPSAI0YMBATH PAIUOHAJIbHBIC YUCIIA.

OKpyTasTh yucna.

BpInonHAT NPUKHAKY YW OUEHKY pPE3yJbTaTa BBIYMCICHUM, OLEHKY 3HAYEHUW YHCIIOBBIX BBIPAKEHUW. BBITOMHATH
JEUCTBUS CO CTEMEHSIMH C HATypaJIbHBIMH MOKa3aTEISIMHU.

[TpuMeHsTh pU3HAKK IETMMOCTH, PA3JIOKEHNE HA MHOKHUTEIN HATYPaIbHBIX YHUCEIL.
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Pemats npakTUKO-OpUEHTUPOBAHHBIE 3a/1a4H, CBSI3AHHBIE C OTHOUIEHUEM BEIUYHH, MPONOPLUUOHAIBHOCTHIO BEJINYMH,
MPOLICHTAMH, HWHTEPIPETUPOBATH PE3YJIbTAThl PEUICHHS 3aJa4 C YYETOM OrPAaHWYECHUHN, CBA3aHHBIX CO CBOWMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJireOpandecKue BbIPaKeHUA

Hcnonb3oBarh anreOpanyeckylo TEPMUHOJIOTHI0O U CHMBOJIMKY, MPUMEHATh €€ B MPOILIECCE OCBOCHHUSA YYEOHOro
Marepuarna.

Haxoaute 3HaueHus1 0yKBEHHBIX BBIPAXKEHUM MPU 3aJaHHBIX 3HAYEHUSIX MEPEMEHHBIX.

BreinonHaTh npeoOpa3zoBaHus 1EJ0T0 BBIPAKEHHUS] B MHOTOWICH MPUBEACHUEM MOJOOHBIX CllaraéMbIX, PacKpbITHEM
CKOOOK.

BbINONMHAT, YMHOXKEHHE OJHOWJIEHA Ha MHOTOWIEH M MHOTOWIEHAa Ha MHOTOWIEH, MPUMEHATH (OpMyJsbl KBajpaTa
CyMMBI U KBaJ[paTa pPa3HOCTH.

OcCylecTBIATh Pa3IOKEHUE MHOTOWICHOB Ha MHOXHUTENIH C IMOMOIIbIO BBIHECEHHUS 3a CKOOKM OOIEro MHOXKUTEJNS,
IPYNIUPOBKYU CIAraeMbIX, MPUMEHEHUS (POPMYIT COKPAIIEHHOTO YMHOXKEHUS.

[IpumeHnsaTs mpeoOpa3zoBaHrs MHOTOWICHOB JJIsl PEIICHUS PAa3IMYHbIX 3a/1a4 U3 MaTeMaTHUKU, CMEXHBIX MPEIMETOB, U3
pEAIIbHOM ITPAKTUKMU.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYpaTbHBIMU MOKA3aTEJSIMU JJIsl IPEOOPa30BaHUs BHIPAKEHUM.

YpaBHeHMs U HEPABEHCTBA

Pematp sMHElHBIE ypaBHEHUS C OJHOM MEPEMEHHOM, NMPUMEHSSA IMPABWJIA NEPEXoJa OT HCXOJHOTO YPaBHEHHUS K
PaBHOCUIIBHOMY eMy. IIpoBepsITh, ABISETCS JIM YUCIIO KOPHEM YPABHEHUS.

[IpumeHnsaTh rpaguuecKkrue METOAbl IPHU PEIICHUH JIMHEWHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupaTh mpuUMeEpHI Map YKCE, SBJISIFOLIUXCS PEIICHUEM JIMHEMHOTO YpaBHEHUS C IByMsI IEPEMEHHBIMH.

CtpouTh B KOOPJIWHATHOW TUIOCKOCTH IpadvK JUHEWHOTO0 ypaBHEHHUS C JABYMS MEPEMEHHBIMH, MOJB3YACh IpaduKoMm,
MIPUBOAUTH MPUMEPHI PEIIEHUS] YPABHECHUSI.

Pemate cucteMbl IBYX JIMHEWHBIX YPABHEHUM C ABYMS IEPEMEHHBIMH, B TOM YHCJIC TPaPUIECKH.

CocTaBiiiTh W pellarh JUHEHHOE YPABHEHUE WJIM CHCTEMY JIMHEWHBIX YpPAaBHEHUM 1O YCJIOBUIO 3aJ1ayH,
WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33]1a4 MOJYYEHHBIN pE3yJbTAaT.
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DyHKUUHA

N300paxxaTh Ha KOOPAWHATHOM MNPSIMOW TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH,
MHTEPBaJIbl, 3aIIUCHIBATH YUCIOBbIE TPOMEKYTKH Ha aNreOpandeckoMm si3bIKeE.

OtMeyaTh B KOOPJMHATHOM TUIOCKOCTHM TOYKHM MO 3a/JIaHHBIM KOOpPJIMHATaM, CTPOUTh I'papUKU JTUHEHHBIX (DYHKIIHIA.
Ctpouts rpaduk GyHKIUU Y = [X|.

OnuckIBaTh ¢ TOMOIIBI0 (YHKIMA U3BECTHBIE 3aBUCUMOCTH MEXK]Iy BEIMYMHAMU: CKOPOCTh, BPEMsI, pacCTOSIHUE, 1I€HA,
KOJIMYECTBO, CTOMMOCTb, IPOU3BOAUTENBHOCTD, BpeMs, 00bEM padOTHI.

Haxonuthb 3HaueHne PyHKIIMU IO 3HAYECHHIO €€ apryMeHTa.

[lonumate rpaduyeckuili cHocoO TMPEACTAaBICHUS W aHalu3a WHGOpMAIMU, U3BJIEKaTh U HHTEPIPETUPOBATH
uH(pOpMaLUIO U3 rpaUKOB peasbHBIX MIPOLECCOB U 3aBUCUMOCTEH.

K koniy oOyuenus B 8 kiacce 00y4daronIuiics MOIyYUT CIAEIYIONINE MPEIMETHBIC PE3YIbTaThI:

Yuciia v BBIYMCICHUSA

Hcnonp30BaTh HayalbHBIE TNPEICTABICHUS O MHOXKECTBE IEHCTBUTEIBHBIX YHCEN ISl CPABHEHHWs, OKPYTJICHHUS H
BBIYHMCIICHUM, N300paKaTh JEHCTBUTEIbHBIC YHUCIa TOYKAMHU Ha KOOPJAMHATHON TIPSIMOMA.

[IpumeHsaTy mMoOHATHE apUPMETUYECKOTO KBAJPATHOTO KOPHS, HAXOJIUTh KBAJApPATHbIE KOPHH, HCIONB3YS TIPH
HEO0OXOAMMOCTH KaJbKYJSITOP, BBIIOJHITh NPeoOpa3oBaHUs BBIPAKEHUN, COAEpKAUIMX KBaJApPaTHbIE KOPHH, HCIOJIb3YS
CBOCTBA KOPHEW.

Hcnonb30Bath 3anucu O0IbIINX U MaJIbIX YUCEN ¢ TOMOIIbIO IECATUYHBIX Ipo0el u creneHei uncna 10.

AJire0panvecKue BbIPaKEeHUs

[IpuMeHATh MOHATHE CTETICHH C LIETBIM TTOKA3aTeNIeM, BBIOIHITH TPEOOPa30BaHUS BRIPAKEHUHN, COAEPKAIINX CTCTICHH
C LEJBbIM MOKA3aTENEM.

BbINONHATE TOXAECTBEHHBbIE MPEOOpPa30BaHMS pALMOHAIBHBIX BBIPAXKEHWHW HA OCHOBE IMpaBWJl JIEWCTBUM HaJ
MHOTOWICHAMH U aJIreOpandecKUMH IPOOSIMH.

PacknanpiBaTh KBapaTHBIM TPEXWICH HA MHOKUTEIIH.

[IpumeHsATh npeoOpa3oBaHUsl BHIPAXKEHUH ISl PEIICHUs Pa3IMYHbIX 337a4 U3 MaTeMaTHUKW, CMEKHBIX MPEIMETOB, U3
pEaIbHOM NIPAKTUKMU.
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YpaBHeHUS U HEPABEHCTBA

Pemiats nuHelHbIC, KBaJpaTHbIE YPaBHEHUS U PAIMOHAIBHBIC YpaBHEHUS, CBOASIIMECS K HUM, CHUCTEMBI IBYX
YpaBHEHUH C ABYyMS IEPEMEHHBIMHU.

[IpoBoauTh pocTENIINE UCCIIEIOBAaHUSI YPABHEHUM U CUCTEM YPaBHEHUM, B TOM YHCII€ C MPUMEHEHUEM I'papUUeCcKuX
npecTaBlieHui (yCTaHABIMBATh, UMEET JIM YpaBHEHHUE WJIM CUCTEMa YPaBHEHUW PEILICHHUS, €CIIM UMEET, TO CKOJbKO, W
mpouee).

[TepexoauTh OT CTIOBECHOM (POPMYITUPOBKH 3a/1aud K €€ anreOpandyeckol MOAEIH C MMOMOIILI0 COCTABIICHUS YpaBHEHUS
WJIM CUCTEMbI YPaBHEHHM, HHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1aud MOJTYYCHHBIN pe3yJibTar.

[IprMeHsATh CBOMCTBA YHUCIOBBIX HEPABEHCTB [IJII CPABHEHHUS, OLEHKH, pEllaTh JIMHEWHBbIE HEPABEHCTBA C OJHOM
MEPEMEHHON U UX CUCTEMBI, JaBaTh IPaPUUECKYI0 WLTIOCTPALIUIO MHOKECTBA PEIICHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOYyHKIUU

[ToHuMaTh U UCTIOIB30BaTh (PYHKIIMOHABHBIC MOHITHUS U S3BIK (TEPMUHBI, CAMBOJIUYECKHE 0003HAYEHUSI ), OTIPEEISATh
3Ha4YeHue (PYHKIMHU 110 3HAYCHUIO apryMEHTa, ONPEIeNATh CBOMCTBA PyHKIIMU 1O €€ rpaduKy.

Ctpouts rpaduku dJIeMEeHTapHBIX (HYHKIIUA BUA:

y=k/x, y=x2, y =x3,y = x|, y = VX, OIHCBHIBaTh CBOICTBA YHCIOBON (YHKIHH IO e& TpaduKy.

K xoniy oOydenus B 9 kiaacce 00ydarOnIuiics MOIydUT CIEAYIONINUE MPEIMETHBIC PE3YIbTaThI:

Yuciaa v BIYUCICHUA

CpaBHUBATH U YNOPSAIOYMBATH PALIMOHAJIBHBIE U UPPALMOHATIBHBIE YHCIIA.

Breimonuate apudMeruueckue ASHCTBUS C paIMOHATBHBIMU YHCJIAMHU, COUYETas YCTHbIE U TMHUCHbMEHHBIE MPUEMBI,
BBITIOJTHATH BBIUUCIICHUS C UPPALIMOHAIBHBIMU YHCJIAMHU.

HaxoauTk 3HaUeHUs CTENEHEH C 1eIbIMU MOKa3aTeIsIMUA U KOPHEH, BBIUUCIIATH 3HAUYCHUS YHCIIOBBIX BBIPAKEHUH.

OKpyIJIsITh AE€HCTBUTENBHBIE YHCIIA, BHIMOIHATh MPUKUIKY PE3YJIbTAaTa BEIUUCICHU, OLIEHKY YHCJIOBBIX BBIPAKEHU.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHelHbIE W KBaJpaTHbIC YpPaBHEHMS, YPAaBHEHUS, CBOJSIIMECS K HUM, MPOCTEHIINE APOOHO-paIlMOHATbHBIE

YpaBHCHUA.
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Pemate cucteMsl ABYX JMHENHBIX YPaBHEHUM C IBYMs IIEPEMEHHBIMU U CUCTEMBI JIBYX YPAaBHEHUH, B KOTOPBIX OJHO
YPaBHEHUE HE SIBIIIETCS JIMHEHHBIM.

PemaTte TekcTOBBIE 3aJa4M aJIreOpandecKM CIOCOOOM C IMOMOINBIO COCTABICHHS YPaBHEHHUS WJIM CUCTEMBI JIBYX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBoauTh mpoCTEMIINE UCCIECIOBAHNS YPABHEHUN U CUCTEM YpaBHEHUH, B TOM UYHUCIIE C IPUMEHEHUEM IpauuecKux
IpeICTaBICHUN (yCTaHABIMBATh, UMEET JIM ypaBHEHHE WM CHUCTEMa YpaBHEHMH pELICHMs], €CJIM MMEET, TO CKOJIbKO, U
rpouee).

PemaTe nuHeiHbIE HEPABEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, N300paXaTh PELICHUE HEPABEHCTB HA YMCIIOBOM MPSIMOIA,
3aIIMCHIBATH PELIEHUE C IIOMOIIBI0 CUMBOJIOB.

Pemartb cuctembl TMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIJIIOUAIOIIUE KBAJAPAaTHOE HEPABEHCTBO, M300paKaTh
pELIEHNE CUCTEMBI HEPABEHCTB HAa YMCIIOBOU MPSMOM, 3aIIMCHIBATH PEIICHHUE C IOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPU PELIEHUH PA3JIMYHBIX 33/1a4.

DOYyHKIUU

Pacnio3znaBaTh (QyHKIMM M3y4yeHHBIX BUAOB. [loKa3pIBaTh CXeMaTHUYECKH PACIONIOKEHNE HA KOOPAMHATHOM MIIOCKOCTH

rpadukoB byHKIMi Buga: y = kx, y =kx + b, y = k/x, y = ax2 + bx + ¢, y = x3, y = VX, y = |x|, B 3aBHCHMOCTH OT 3HaUYCHHUIA
KO3((PUIIMEHTOB, ONUCHIBATh CBOMCTBA (DYHKIIUA.

Crpouth U u300pakaTh CXeMaTWU4YeCKU TpauKU KBaJApPAaTUUHBIX (YHKLUMN, ONUCHIBATH CBOMCTBA KBaJpPaTHYHBIX
(GyHKUMIA 110 UX rpaduKam.

Pacno3naBaTe KBaJpaTUuHyr (PyHKIUIO 1O (opmysie, MPUBOAUTH IMPUMEPHI KBaAPATUYHBIX (PYHKIUN U3 peanbHOU
AKU3HU, (PU3UKH, TEOMETPHUHU.

YucJi0BbIe NMOCIEA0BATEILHOCTH M IIPOrPeCCHH

Pacnio3naBaTh apuMeTHYECKyI0 U T€OMETPUUECKYIO TPOrPECCUH MPHU Pa3HbIX CIIOCO0aX 3a/1aHusl.

BbINONHATE BBIYUCIEHUS! C UCMOJIBb30BaHUEM (OPMYJ N-ro 4jieHa apu(pMETHYECKON U T€OMETPUUYECKON MPOTrpeccui,
CYMMBI [IEPBBIX N YJICHOB.

N306paxaTh 4ieHbl NOCIEI0BATENBHOCTH TOUKAMH Ha KOOPJMHATHOMN MIIOCKOCTH.
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Pemarp 3amaum, cBsI3aHHBIE C YMCIOBBIMU IOCJIEIOBATEIBHOCTSAMM, B TOM YHCIIE€ 3aJaud U3 PEaJbHON JKU3HM (C
MCIIOJIb30BaHUEM KaJIbKyIATOPA, IIUPPOBBIX TEXHOIOTHIA).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
| Yucna u BeruncieHus. ParmonanbsHbIe 25 1 bubmuorexa [JOK
qucia https://m.edsoo0.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKEHUS 27 1 hitps://m.cdsoo.rw/7f415690
bubmuorexa [JOK
2 1
3 ¥ PABHEHIA I HEpABEHCTBa 0 https:/m.edsoo.ru/7£415b90
bubmuorexa [JOK
4 K .® 24 1
OOpAHATH 1 rpaduKu. DyHicin https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
5 IT 0600 6 1
OBTOPEHHE 1 0DODIICHIE https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0
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8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncienus. KBagparasle KopHU 15 hitps://m.cdsoo.ru/7f417af8
) Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuorexa [JOK
II0Ka3aTeyieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKCHHUS. 5 1 bubnuorexa [JOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHcTBa. KBagparHbie bubnmnoreka [JOK
5 15 1
YpaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI bubnnorexka [JOK
6 . 13
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 hitps://m.cdsoo.rw/7641 Taf8
bu6mmoreka [IOK
8 PyHKuuH. OCHOBHEIE NOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
¢ DyrKim. Hucnossie dyricimn ? https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
1
10 [osTopenne 1 obodmenHe 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
| Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 bubmuorexa [IOK
4ucia https://m.edsoo.ru/7f419d08
) YpaBHEHUs 1 HEPABEHCTBA. Y pABHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/71419d08
3 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 | bubnnoreka [JOK
YPaBHEHUU https://m.edso0o.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 16 1 hitps://m.cdsoo.ru/7f419d08
bubnuoreka [{OK
) 1 1
> YHKHHH 6 https://m.edsoo.ru/7f419d08
bubmmoreka IIOK
6 4 15 1
HCJIOBBIE MOCIIE0BATEIBHOCTH hitps-//m.edsoo.ruw/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 13 | bu6nmorexa LIOK
3HaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0

[okymeHT co3gaH B anekTpoHHoi copme. Ne 188 ot 15.01.2024. UcnonHutens: KopbaHosa J1.U.
Ctpanuua 20 u3 21. Ctpanuua cosgara: 15.01.2024 11:08

Il INIEKTPOHHBIN
=¥ TATAPCTAH



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

[okymeHT co3gaH B anekTpoHHoi copme. Ne 188 ot 15.01.2024. UcnonHutens: KopbaHosa J1.U. 0 INEKTPOHHbIA
Ctpanuua 21 n3 21. Ctpanuua cosgara: 15.01.2024 11:08 =¥ TATAPCTAH



