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IHHOACHUTEJBHASA 3AIINCKA

Anrebpa sBIsI€TCS OAHUM M3 OMOPHBIX KypCOB OCHOBHOTO 00IIero o0pa3oBaHus: OHa 00ecredrBaeT U3yUeHNEe IPYTuX
JIUCUUIUIMH, KaK €CTECTBEHHO-HAyYHOTO, TaK M T'YMaHHTApHOTO IIMKIJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOJOJKEHUS
oOpa3oBaHMs U B IOBCETHEBHOM kU3HU. Pa3BuTHE y 00yUaromuxcsi Hay4HbIX [IPEICTAaBICHUM O MPOUCXOKACHUU U CYIIIHOCTH
anredpanvecknx adCTpaKIuii, crrocode OTpaKeHUs MaTeMaTHIECKOW HAYKOM SIBIIGHUH U MPOIIECCOB B IPUPOJIE U OOIIECTBE,
pPOJIM MaTeMaTHYECKOTO MOJECIUPOBAHMS B HAYYHOM IO3HAHWU M B MPAKTUKE CHOCOOCTBYET (HOPMHPOBAHHIO HAYYHOTO
MHUPOBO33PEHUSI U KAYECTB MBILUICHUS, HEOOXOIUMBIX AJI ajalTallud B COBpEMEHHOM Lu(ppoBoM oOuiecTBe. M3yueHue
anreOpbpl 0OecTeunBaeT pa3BUTHE yMEHHUs HaOIIOAaTh, CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TPEeOyeT KPUTUYHOCTH
MBINUICHHSI, CIIOCOOHOCTH apTyMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JCWCTBHS M BBIBOABI, (hOPMYIHUPOBATH YTBEPXKICHUSI.
OcBoeHne Kypca anredpbl 00€CIeUnBaeT Pa3BUTHE JIOTUYECKOTO MBIIUICHUSI 00YJYArOIINXCS: OHU UCTIONB3YIOT ACTyKTUBHBIC
U UHAYKTUBHBIE pACCyXXJI€HUs, OOOOIIEHHE M KOHKpeTHU3aluio, abcTparupoBaHue U aHajoruto. OOyueHue anredpe
IpeJoiaraeT 3HaYUTeNbHbIM 00BbEM CAaMOCTOSITEILHON AESITENTLHOCTH O0YUYaIOIUXCsl, TO3TOMY CaMOCTOSITENIbHOE PEIICHNE
3a]1a4 SIBJIETCS peau3alueil 1eaTeIbHOCTHOTO MPUHIUIA 00YUEeHHUSL.

B ctpykType nmporpamMmmsl yueOHOTO Kypca «Anredpa» st OCHOBHOTO 001Iero oopa3oBaHrs OCHOBHOE MECTO 3aHUMAIOT
COZIEp)KaTEIbHO-METOANYECKHEe JHHUU: «Yncna © BBIYUCICHUA», «ANTeOpandecKkue BBIPOKEHUS», «YpaBHEHHUS U
HepaBeHCTBa», «DyHkuumn». Kaxxnas U3 3TuxX coaepkaTenbHO-METOJUUYECKUX JIMHUN pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET
M3YYEHHUS Kypca, B3aUMOJEHCTBYS C APYTUMHU €ro JUHUAMU. B xone n3ydyenust yueOHOro Kypca 00y4aromumMes IpUuxoIuTCs
JIOTUYECKH PacCyXJ1aTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3U ¢ 3TUM B mporpamMmy yd4eOHOTO Kypca
«AnreOpa» BKIIIOYCHBI HEKOTOpPHIE OCHOBBI JIOTHKH, MPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3jeliaX MaTeMaTHYecKOTO
oOpa3oBaHMsl W CIOCOOCTBYIOIIME OBIAJACHUIO OOYYAIOIIMMHUCA OCHOB YHHBEPCAIBHOTO MAaTEMaTHYECKOTO SI3BIKA.
ConeprkaTenbHON B CTPYKTYPHON 0COOEHHOCTHIO yUeOHOTO Kypca « Anredpay sIBISIETCS €r0 MHTETPUPOBAHHBIN XapaKTep.

Copepxxanue TMHUU «HuUCla U BBIYUCICHUS» CITY>KUT OCHOBOM ISl TAIbHEUIIIETO U3yYEHHUSI MAaTEMAaTHKH, CIOCOOCTBYET
pPa3BUTHIO y OOYYalOMIMXCSl JOTMYECKOTO MBIIUICHHS, (POPMHPOBAHUIO YMEHHS MOJB30BaThCS AITOPUTMAMH, a TaKXkKe
NpUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl IOBCEAHEBHOM KU3HU. Pa3BUTHE NMOHATHUS O YKCIIEe HA YPOBHE
OCHOBHOTO 00mIero o0pa3oBaHHs CBSI3aHO C pAlMOHAIBHBIMA M HPPAlMOHAIBHBIMUA YHCIaMHU, (opMHUpOBaHUEM



IpPEICTaBICHUA O JEHCTBUTEIBHOM 4YHUCIE. 3aBEpUICHHME OCBOCHMS YHMCIIOBOM JMHMM OTHECEHO K CpeaHEeMy oOlemy
00pa3oBaHUIo.

CopepxaHue ABYX alreOpandecKux JHHUW — «AJredpanyeckue BBIPAKEHUS» U «YPABHEHHS U HEPaBEHCTBA»
CHOCOOCTBYET (POPMHUPOBAHUIO Yy OOy4aroUMXcsd MaTEeMaTHMYeCKOIo ammapaTra, HEoOXOAMMOIO i peuleHHs 3ajad
MaTEeMaTHKH, CMEXHBIX MPEIMETOB U IMPAKTUKO-OPUEHTUPOBAHHBIX 3ajady. Ha ypoBHe OCHOBHOro 00IIero oopazoBaHuUs
y4eOHBIN MaTepuaj rpyniupyercss BOKPYT pallMOHAJIbHBIX BhIpakeHUI. AnreOpa 1eMOHCTPUPYET 3HAUCHUE MaTEMaTUKU KaK
A3BIKA JIJI TOCTPOEHUSI MaTEMaTUYECKUX MOJIEINIEH, ONMKUCAaHMS MPOIIECCOB U ABJICHHUI peanbHOro mupa. B 3amaun oOyueHus
anredpe BXOAAT TaKXKe JajibHEHIIEe pa3BUTUE AITOPUTMHUYECKOTO MBIIUICHHS, HEOOXOAMMOr0, B YACTHOCTH, JIJIsl OCBOCHHUS
Kypca UH(GOPMAaTUK{, M OBJIAJECHUE HABBIKAMU JEIyKTHBHBIX paccyxaeHuil. IIpeoOpazoBanue CcHUMBOJIBHBIX (popm
CHOCOOCTBYET pa3BUTHIO BOOOPaXKEHHUsI, CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUECTBY.

Conepxanve GyHKIMOHAIBHO-Tpa)UUECKON JTMHUN HAIIEJICHO Ha MOJyYeHHe 00yJaromMUMUCs 3HaHUM 0 YHKIUAX KaK
BKHEUIEH MaTEeMaTUYECKON MOJEIM JIJIsl OMMCAHMS M UCCIEAOBaHUS pa3HOOOPA3HBIX MPOLIECCOB U SIBIICHUN B MPUPOAE U
oOmecTBe. lM3yueHue wmaTepualia CHOCOOCTBYET pAa3BUTHIO Yy OOYYAIONIMXCS YMEHHUS HCIOJIb30BaTh Ppa3IMYHbIE
BBIPA3UTEIbHBIE CPEICTBA SI3bIKAa MATEMATUKHU — CIIOBECHBIE, CHMBOJIMUECKUE, TpadryecKkue, BHOCUT BKJIaJ B (POPMUPOBAHUE
IIPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTUH LIUBUIN3ALNN U KYJIbTYpPHI.

CornacHo ydyeOHOMY IJlaHy B 7-9 KJlaccax M3ydaeTcsi yUeOHBIM Kypc «AJredpay», KOTOPbIA BKIIOUAET CJICAYIOIINE
OCHOBHBIE pa3fienbl cofepxkanus: «Hucaa u BEIYUCICHUS, «AreOpandyecKiue BhIpaKEHUD», «YpPaBHEHHS] U HEPABEHCTBAY,
«DyHKIHUWY.

Ha u3yuenue yuebHoro kypca «Anredpa» orBoautcst 306 yacos: B 7 kinacce — 102 yaca (3 yaca B Hezlenio), B 8 Kiacce —
102 gaca (3 yaca B Hezento), B 9 knacce — 102 vaca (3 yaca B HEJIETIO)



COIEPXAHUE OBYUYEHUA

7 KIIACC

Yuciaa 1 BIYUCICHUA

JpoOu 0OBIKHOBEHHBIE U IECATUYHBIE, IEPEXO/ OT OJHOM (PopMBbI 3anucu podel K npyroil. [loHsTHe palMOHaIBLHOTO
YKCIIa, 3aMUCh, CPABHEHHE, YIIOPSIIOYMBAHUE PALlMOHAIBHBIX YUCEN. ApUPMETHUECKUE NEUCTBUS C PAllMOHAIBHBIMU YHCIIAMU.
Pemenue 3ana4 u3 peanbHON NPAaKTUKU HA YacTH, Ha IPOOH.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeJeM: OIpesesieHue, NpeoOpa3oBaHUE BBIPAXKCHUI HA OCHOBE ONPEEIICHUs, 3aIllUCh
O0onpmx uucen. IIpoueHTsl, 3anmuch NPOUEHTOB B BUAE APOOM M ApoOM B BUAE MPOLEHTOB. TpH OCHOBHBIE 3a/la4yd Ha
ITPOLIEHTHI, PEIICHHE 3aa4 U3 PEaJIbHON ITPAKTHUKH.

IIprMeHeHne MPU3HAKOB IETMMOCTH, PA3JIOKEHNE HA MHOKUTENHN HATYPAJIbHBIX YU CEL.

PeanbHble 3aBUCHMOCTH, B TOM YHCJIE IpsiMasi U 0OpaTHas MPONOPLHOHAIBHOCTH.

AJire0panvecKkue BbIPAKEHUS

IlepemeHHBIE, UMCIOBOE 3HAYEHUE BBIPAKEHUS C MEpeMEHHOM. JlomycTruMble 3Ha4YeHHs NepeMEHHBbIX. [IpencraBienue
3aBUCUMOCTH MEXy BeTUYMHAMU B BUi€ (popMyiibl. Beruncnenus no ¢popmynam. [IpeodpazoBanre OyKBEHHBIX BBIPAXKEHUM,
TOKJIECTBEHHO paBHbIE BBIPAKEHUS, MpaBuia NpeoOpa3oBaHUS CYMM U IPOU3BEACHUMN, NpaBUJIa PACKPBITHS CKOOOK U
MPUBEICHUS TOIOOHBIX CIaraeMbIX.

CBolicTBa CTENEHH C HATYPAJIBHBIM IOKA3aTEIIEM.

OpnHowieHsl 1 MHoOrousieHbl. CreneHb MHOrowieHa. COKEHHE, BBIUATAHUE, YMHOKEHHE MHOTOWIEHOB. DOpMyIbl
COKpAIIEHHOI'O0 YMHOEHUA: KBAaJIpaT CYMMBI U KBaApaT pazHocTh. Popmyiia pa3HOCTH KBaApaToB. Pa3znokeHne MHOTOUYJIEHOB
Ha MHOKUTEJIN.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUe, KOPEHb YpaBHEHHUSI, PAaBUIIa IPEOOPA30BaHUs YPaBHEHUS, PABHOCUIILHOCTh YPABHEHUI.

JluHerHoe ypaBHEHUE C OJTHOW MEPEMEHHOW, YMCIIO KOPHEN JIMHEWHOTO YPABHEHMS, PEIICHUE JIMHEWHBIX YPABHEHUMU.
CocraBieHue ypaBHEHUM 110 YCIOBUIO 3a7a4u. PenieHne TeKCTOBBIX 337a4 C MOMOILBIO YPAaBHEHUN.



JIuHeliHOe ypaBHEHHE C JBYMs IEepeMeHHbIMU U ero rpaduk. CucreMa ABYX JMHEMHBIX YPAaBHEHHH C JBYMs
nepeMeHHbIMU. PelieHne cuctemM ypaBHEHUH COCOOOM MOJACTaHOBKH. [IpuMepsl pelieHns TEKCTOBBIX 3a/lad C MOMOILBIO
CUCTEM YPaBHECHUM.

DyHKUNHA

KoopanHara Touku Ha npsAMoi. YUCI0BbIE MPOMEXKYTKH. PaccTosiHME MEXly 1ByMsI TOUKAMHA KOOPIAUHATHOM IIPSIMOM.

[IpsimoyronbHast cuctema koopauHar, ocu Ox m Oy. AOcuucca U OpAMHAaTa TOYKHM Ha KOOPAMHATHOW IJIOCKOCTH.
[Ipumeps! rpadukoB, 3agaHHbBIX QopMynamu. Utenue rpa@ukoB peanbHbIX 3aBucuMocTeil. [lonsarue ¢ynkumu. I'padux
¢bynkuuu. CoiictBa pynknuii. Jluneiinas pynknus, e€ rpaduk. ['paduk dyakmun y = |X|. ['paduyeckoe perneHne JIMHEHHBIX
YPaBHEHUW U CUCTEM JIMHEUHBIX YPABHECHUM.

8 KUIACC

Yuca v BBIYMCICHUSA

KBanpaTtHeiii kopeHb u3 uucia. [lonstue o6 upparmoHaibHOM uuciie. JlecsaTuunbie NpUOIMAKEHUS UppaIlMOHATBHBIX
yucen. CBoiicTBa apu(METHUECKUX KBAAPATHBIX KOPHEH M MX MPUMEHEHHE K MPEeoOpa30BAHUIO UMCIOBBIX BBIPAKCHUU U
BBIUMCJICHUSAM. [[€ICTBUTENIBLHBIC YHCIIA.

Crenenb ¢ 1enbIM NTOKa3aTeaeM U €€ cpoiicTBa. CTanaapTHas 3aMUCh YUCa.

AnreOpandeckue BhIpakeHUs] AJiredpaniecKue BbIpaskeHust

KBagpaTHblil TpEXusieH, pa3ioKeHUue KBaAPATHOTO TPEXUIECHA HA MHOXKHUTEIH.

Anrebpanyeckas apods. OCHOBHOE CBOMCTBO anredpandeckoil npodu. CrokeHue, BHIYUTaHUE, YMHOKEHUE, JEICHUE
anredpanyeckux apodei. PalmoHanbHbie BRIPAXKEHUS U UX TTpeoOpa3oBaHue.

VYpaBHEHMS 1 HEPABEHCTBA Y paBHEHMSI M1 HEPABEHCTBA

KBanpaTtHoe ypaBHeHue, hopMya KOpHEH KBaapaTHOTO ypaBHeHUs. Teopema Buera. Penienue ypaBHeHUM, CBOASIIIMXCS
K TUHEWHBIM U KBasipaTHBIM. [IpocTeiiimme npoOHO-paliioHaIbHbIe YpaBHEHUS.

['padmyeckass uHTEpHpeTanus ypaBHEHHWH C JByMSI NEPEMEHHBIMH M CHUCTEM JIMHEHHBIX YpPaBHEHUH C JByMs
nepeMeHHbIMU. [IpuMepsl pellieHns: CUCTEM HEJIMHEMHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMMU.

Pemennie TeKCTOBBIX 3a71a4 aare0panyeckKum CrocoooM.



YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO € OJIHOM MEPEMEHHOM. PaBHOCUIIBHOCTh HEPABEHCTB. JIMHEMHBIE
HEPABEHCTBA C OJJHOM MepeMeHHON. CUCTEMBI TMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

Oy OYyHKIHUA

[Tonstue pynakmmu. O61acTh ONPEACICHUS] © MHOXKECTBO 3HaueHUH GyHKImHA. CiocoOb! 3a1anus (PyHKITUH.

I'padux pynkuuu. Urenune cBoiictB pyHKunu 1o €€ rpaduky. Ilpumepsl rpa@ukoB QyHKIUN, OTPAKAIOMIMX peajbHbIE
MPOLIECCHI.

DYHKITNHY, OTIMCHIBAIOIITUE TIPSIMYIO U OOPAaTHYIO MPOMOPIUOHATBHBIC 3aBUCUMOCTH, WX Tpaduku. OyHKIUN Y = X2, Y =
X3,y = VX, y=|X|. 'paduueckoe peleHne ypaBHEHUI U CHCTEM YpaBHEHUI.

9 KJIACC

Yucia u BIYUCTIEHUS

PanmonanpHbpie 4YKclia, WppalMOHAIbHBIE YHWCIA, KOHEYHbIE W OECKOHEYHBIE MECSITHYHBIE IpoOu. MHOXECTBO
JIEHCTBUTEIBHBIX YHUCET, IEHCTBUTEIBHBIC YMCIIa KaK 0€CKOHEUHBIE AeCATHYHbBIE IpoOu. B3anMHO 0/IHO3HAYHOE COOTBETCTBUE
MEXAY MHOKECTBOM JEUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MIPSMOI.

CpaBHeHUe NEeUCTBUTEIBHBIX YUCEII, apu(PMETHUECKHUE ACUCTBUS C ICUCTBUTEIBHBIMU YUCIIAMH.

Pa3mepsl 00bEKTOB OKPYKAIOIIET0 MUPA, IITUTEIHHOCTD MPOIIECCOB B OKPYKAIOIIEM MUPE.

[TpubnmxéHHoEe 3HAYCHHNE BEIIMYUHBI, TOUHOCTh npuOmmkenus. Okpyrienue unceln. [Ipukuaka u oreHka pe3ysibTaToB
BBIYMCIICHUU.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PerieHne ypaBHEHUN, CBOISIIUXCS K TUHEUHBIM.

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

Pemenue npoOHO-pallMOHANIBHBIX ypaBHEHUM. PerieHne TeKCTOBBIX 3a7a4 alire0OpandeckKuM METOIO0M.

VYpaBHeHue ¢ AByMS IEPEMEHHBIMU U ero rpaduk. Pemenue cuctem qByX JIMHEHHBIX YpaBHEHUHN C ABYMS IEPEMEHHBIMU.
Peienue cuctem AByX ypaBHEHUH, OIHO U3 KOTOPBIX JIMHEHHOE, a IPyroe — BTOpoi creneHu. I'paduueckast uHTepnperauus
CHUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.



Pemenue TeKCTOBBIX 3a/1a4 anreOpandyeckum crocoOom.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OJHOW MEPEMEHHOM. PelieHre cucTeM JIMHEMHBIX HEPABEHCTB C OJJTHOM ITEPEMEHHOM.
KBanpaTHble HepaBeHCTBa. ['paduueckas MHTEpIpETalisl HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMsI IEPEMEHHBIMHU.

OyHKIMNPYHKIMA

KBanpatuunas Qynkuus, 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 =X, y = |X| , u ux cBoiicTBa.

Yucnosele nocieq0BaTeIbHOCTH YU CI0BbIE NOCAEA0BATEIbHOCTH H IIPOIPECcCHHU

[TonsTHE YKCITIOBOM MOCIEN0BATENHLHOCTH. 3aJJaHUE MOCIEA0BATEILHOCTH PEKYPPEHTHOU Popmyroit u Gpopmysoit N-ro
YJIeHa.

Apudmernueckas U reoMmerpuueckas nporpeccur. D@opmyiabsl N-ro ujeHa apuPMETHUECKOH U TEeOMETPUUYECKOU
IIPOTPECCHUM, CYMMBI IIEPBBIX N YJICHOB.

N3o0OpaxkeHne ujiaeHOB apu(PpMETHUUECKON M TEOMETPUYECKOW MPOrpeccuid TOYKaMM Ha KOOPAMHATHOM IJIOCKOCTH.
JIMHEWHBIA U SKCIOHEHIUAIIBHBIA POCT. CII07KHBIE IPOLIEHTBHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS INPOI'PAMMBbI YYEBHOI'O KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yabTaTbl OCBOCHHUS MTPOTrpaMMBbl YI4EOHOT0 Kypca «AJredpa» XxapakTepus3yrTcs:

1) naTpuoTHyecKoe BOCIMTAHHE:

MPOSIBIICHUEM HMHTEpPEca K MPONUIOMY M HACTOSIIEMY POCCHUHCKOM MaTEMAaTWKH, IEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MAaTEMATHUKOB U POCCHUMCKOM MATEMAaTUYECKOW IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTUKECHUH B
JIPYTUX HAyKaX U MPUKIAJHBIX chepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTHIO K BBIMOJHEHUIO OOS3aHHOCTEH TpaxJAaHWHA | peaju3allud €ro IMpaB, MPEJACTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOILEAYp TPa)xJaHCKOTO OOIIECTBa
(HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXIEHHUIO JTHYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM
MPUMEHEHUEM JOCTHKEHUN HayKH, OCO3HAHUEM BaKHOCTH MOPAIbHO-3TUUYECKUX MPUHIIUIIOB B ACSTEILHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAHOBKOI Ha aKTMBHOE y4acCTHE B PEUICHUU MPAKTUUYECKUX 3a7a4 MaTEeMaTUYECKOW HANPaBIEHHOCTH, OCO3HAHUEM
BOXHOCTH MaTEMaTUYECKOTO 00pa30BaHUs Ha MPOTSHKEHUU BCEU JKU3HU JJIs1 YCIIEUTHON MTPO(eCCUOHATIEHON IEATeIbHOCTH
U pa3BUTHEM HEOOXOJUMBIX YMEHUHN, OCOBHAHHBIM BHIOOPOM U MOCTPOCHUEM UHJIUBUIYATBHON TPACKTOPUU OOpa30BaHUS
Y )KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OMOITMOHATBHOMY U ICTETHYECKOMY BOCIIPHUSATHIO MAaTEeMaTHYECKUX OOBEKTOB, 3a/lad, PEIICHUH,
paccyXJIeHui, yMEHHUIO BUJIETh MAaTEMAaTUUECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpHEHTaIlMe! B JEATEIPHOCTH HAa COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEJCTABIECHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS YEIOBEKA, MPUPOJIBI U OOIIECTBA, TOHUMAHUEM MAaTeMaTUYECKON HAYKH KakK cephbl YETOBEYECKOM IeITeIIbHOCTH,



3TanoB €€ pa3BUTUA M 3HAYMMOCTH JJISl Pa3BUTHUS LIUBUIM3ALMH, OBJIAJIEHUEM SI3bIKOM MATEMaTUKA M MaT€MaTHYECKOU
KyJbTYPOU KaK CpEJCTBOM MO3HAHUS MUPA, OBJIAJEHUEM NPOCTEHIIIMMU HABBIKAMH UCCIIEA0BATEIbCKON IEATEIbHOCTH;

6) puznueckoe Bocnuranue, GopMUpPOBaAHME KYJIbTYPHI 310POBbSI M IMOLMOHAJIBHOIO 0JIATONIOJIYYHSI:

TOTOBHOCTBIO TPUMEHSITh MATEMAaTUUECKUE 3HAHUS B MHTEPECAX CBOETO 370POBbs, BEIEHUS 37J0POBOr0 00pa3a KU3HU
(3m0poBO€ MHUTaHUE, COAJAHCUPOBAHHBIM PEXKUM 3aHATHUM U OTAbIXa, peryjspHas (u3nueckas aKTUBHOCTD),
c(hOpMHUPOBAHHOCTHIO HaBbIKa pehIeKCUH, TPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4eaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpUEHTALlMEN Ha MPUMEHEHHE MaTeMaTUYECKUX 3HAHUW JJI pelIeHHs 3a/1a4 B 00JaCTH COXPAHHOCTH OKpYXKaroulei
cpenbl, IUIAHUPOBAHUSA IOCTYIKOB M OLICHKM HMX BO3MOKHBIX IOCIEICTBHW I OKPY’KAIOIIEW Cpenbl, OCO3HAHHEM
r7100aJbHOTO XapaKTepa 3KOJOTUYECKUX MTPOOJIEM U IyTeH X PeLeHus;

8) ajanTanus K H3MEHSIIOIMMCS YCJIOBUSAM COLMAIBHON U PUPOJAHOM Cpelbl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIIOBHUSX HEONPEIEIEHHOCTH, MOBBILICHUIO YPOBHS CBOEM KOMIIETEHTHOCTH 4Yepe3
IPAKTHYECKYIO JI€ATEIbHOCTh, B TOM YHCIIE YMEHHUE YUUThCS Y IPYTUX JItoJel, IpuoOpeTaTb B COBMECTHON JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HEOOXOAMMOCThIO B (D)OPMUPOBAHMM HOBBIX 3HAHUW, B TOM 4YHCie (POPMYIHPOBATH WUJIEU, MOHSITHUS, TUIIOTE3bl 00
00BbEKTax U ABJICHUSX, B TOM UHCIIE paHEe HEM3BECTHBIX, 0CO3HABATH A€(PUIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEMH,
IJIAHUPOBATH CBOE Pa3BUTHUE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYallMIO KaK BbI30B, TPEOYIOLIHIA
KOHTpMEp, KOPPEKTUPOBATh MPUHUMAEMbIE PELICHUS U JCHCTBUs, (OPMYIUPOBATh U OLEHUBATh PUCKH M MOCIEACTBHUS,
dbopMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue JelicTBUA:



BBISIBIIATH U XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKYA MATEMATHICCKUX 0OHEKTOB, IIOHIATHI, OTHOIIIEHUN MEXTY
MOHATUSAMHU, (OPMYJIHPOBATH OMPECIICHHS MMOHSATHUN, YCTAaHABIMBATh CYIIECTBEHHBIM MPHU3HAK KiIaccuukaimy,
OCHOBaHWsI 1711 0000IICHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIHN3a;

BOCTIPUHUMATH, POPMYIHPOBATH U MTPEOOPA30BHIBATE CYXKICHUS: YTBEPIUTEIbHbBIC U OTPUIIATEIbHBIC, CAMHUYHBIC,
YJaCTHBIC U 00IIUE, YCIOBHBIC,

BBISIBIIATH MAaTEMATUICCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M IPOTHBOPEYHS B (DaKTaxX, JAaHHBIX, HAOTIOACHUSIX U
YTBEPKICHUSX, TIPEIIaraTh KPUTSPHUH VIS BBISIBJICHHUS 3aKOHOMEPHOCTEH M MMPOTHBOPCUHH;

JienaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHMKU, JEAYKTUBHBIX M HMHAYKTHBHBIX YMO3aKIIOUCHUIH,
YMO3aKJIFOUCHUM 110 aHAJIOTHH;

pazOupaTh JOKa3aTelbCTBA MATEMAaTUYECKUX YTBEPXKIEHUU (MpsSMbIE W OT MPOTUBHOIO), MPOBOJIUTH
CaMOCTOSATEIILHO HECIIOKHBIC TOKA3aTEIbCTBA MATEMATHICCKUX (PaKTOB, BRICTPAMBATh apTyYMEHTAITHIO, IPUBOIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

BBIOMPATH CIIOCO0O perieHus: yueOHoM 3a1aun (CpaBHUBATh HECKOJILKO BapUAHTOB PEIICHMsI, BRIOMpaTh Hanbosee
MOAXO/ISIIINN ¢ YUETOM CaMOCTOSTENIbHO BBIICIEHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarTe/IbCKHe JeiiCTBUS.

UCTIONb30BaTh BOMPOCHI KAaK HCCIENOBATENLCKUNA WHCTPYMEHT TIO3HaHWs, (OpPMYIMpOBaTH BOMPOCH,
bukcupyronme mpoTUBOpeyre, MpodIeMy, CaMOCTOSTENBPHO yCTaHABIMBATH UCKOMOE U JIaHHOE, (OpPMHUpPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

IPOBOAUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIAHY HECJIOKHBIM SKCIIEPUMEHT, HEOONbIIOE UCCIIeIOBAaHUE T10
YCTaHOBJICHUIO OCOOEHHOCTEM MaTeMAaTHYECKOTO0 00bEKTa, 3aBUCUMOCTEN 00bEKTOB MEX]1y COO0iA;
CaMOCTOSITENIbHO  (pOpMYJUpPOBaTh OOOOIIEHHS W BBIBOABI MO pe3yjibTaTaM MPOBEAEHHOIO HAOIIOICHUS,
UCCJIEIOBaHMSI, OLICHUBATh JOCTOBEPHOCTh MOJIYUYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U 000OIIEHMIA;

IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKXKE BBIABUTATH MPEINOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBUSIX.

Pabora ¢ undpopmaunmeii:

BBIABJIATH HCJOCTATOYHOCTD U M30BITOYHOCTH I/IH(bOpMaI_II/II/I, JaHHBIX, HCO6XOI[I/IMLIX AJI1 pEIICHUS 3aaa4K;



BEIOMPATh, AaHATM3UPOBATh, CUCTEMATU3UPOBATh M WHTEPIPETHUPOBATH HHPOPMAIMIO PA3TUIHBIX BUIOB U (popm
MIPE/ICTABIICHNUS,

BEIOMpATh (popMy mpeacTaBieHuss HHOOPMAITUU ¥ WILTIOCTPUPOBATH pEIlaeMbIe 3a/a4d CXEeMaMH, JHarpaMMaMu,
WHOM TpauKOM U MX KOMOMHAIUSAMU;

OLICHWBaTh HAAGKHOCTh WMH(OPMAIMUA TO KPUTEPHSIM, MPEAJIOKEHHBIM YUUTEIEM WU CPOPMYITUPOBAHHBIM
CaMOCTOSITENIEHO.

KOMMyHI/IKaTHBHbIe YHuUBEpPCaAJIbHbIC yqeﬁnble HeﬁCTBHﬂ:

BOCIPUHUMATh U (POPMYIHpPOBATh CYKJIEHUS B COOTBETCTBUM C YCJIOBHSMH U LEISIMH OOILIEHUS, SCHO, TOYHO,
I'PaMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U IMCBMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS 10 X0y PELICHUS
3a/1a4i, KOMMEHTHPOBATh IIOJyYE€HHBIN PE3YJIbTaT;

B XOA€ OOCYXIEHHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAae€MOl TeMbl, MPOOJIEMBbI, pelIaeMoil 3aaayu,
BBICKA3bIBaTh WJIEH, HALCJICHHBbIE HA TOUCK PELIECHUS, COMOCTABIATh CBOM CYXICHHUS C CYXACHUSIMHU APYTHUX
YYaCTHUKOB JMajnora, oOHapyXMBaTh Pa3lMyue€ U CXOJCTBO MO3ULUH, B KOPPEKTHON (opme (PopMyaupoBaTh
Pa3HOIJIACHS], CBOU BO3PAXKEHUS;

MPEACTABIIATh PE3YJIbTATHI PEIICHUS 3a/1a4M, SKCIEPUMEHTA, UCCIIEIOBAaHUs, MPOEKTA, CAMOCTOSITENIbHO BBIOUPATh
dbopmaT BBICTYIUICHUS ¢ YYETOM 3aj1ay MIPE3CHTAIMU U OCOOCHHOCTEHN ayIuTOPUH;

NOHMMAaTh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIMBHIYaJIbHOW pabOThl MPH PEUICHUH Y4YEOHBIX
MaTeMaTUYECKHX 3a/1a4;

NPUHUMAThH 1I€Jb COBMECTHOM NESATENBHOCTH, IJIAHUPOBATh OPraHU3allMI0 COBMECTHOW paboOThI, pacmpeneisaTh
BU/JIbI paboOT, TOrOBapUBATHCA, 00CYk AATh MPOLECC U pe3yJabTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX JIFO/CH;
y4acTBOBaTh B IpynmnoBbIX (popmax pa®oThl (0OCYXIeHUs, OOMEH MHEHHSIMHU, MO3TOBBIE IITYPMbI U APYTHE),
BBITMOJHATH CBOIO YacTh pabOThl U KOOPAMHHUPOBATH CBOM ACMCTBHS C APYTMMH YJ€HAMH KOMaHMbI, OLICHUBATh
KayeCTBO CBOETO BKJIaJa B OOIIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITMPOBAHHBIM yYaCTHUKAMHU B3aUMOJCHCTBHUSL.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



e CaMOCTOSITEILHO COCTaBJIAThH IUIAH, aiTOPUTM PEHIECHUs 3aJaud (MU €ro 4acTh), BHIOUpPATh CIOCOO pElIeHUs C
y4€TOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI
pelieHui ¢ y4éToM HOBOM MH(POPMAIIH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

e BIIQJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOIIECCa U PE3YJIbTaTa PEIICHUs] MaTEMAaTUYECKOM 3a/1auH;

e MPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTH IPU PEIICHUH 337a4l, BHOCUTh KOPPEKTUBBI B AESATEIBHOCTD
Ha OCHOBE HOBBIX OOCTOSTENbCTB, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJIHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJibTaTa JESITEILHOCTH IOCTABICHHON IEINM W YCJIOBHUSM, OOBSCHATH MPUUYUHBI
JOCTHKEHUSI WM HEJIOCTHXKEHUS 1€, HaXOAUTh OLIUOKY, J1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATDBI

K konIty oOydeHus B 7 kiaacce 00y4yarOIIUIICs MOTYYUT CASTYIOUINE NMPEIMETHBIC PE3YIbTaThI:

Yucaa v BIYMCICHUSA

BrInonHATh, coueTas yCTHbIE U TUChbMEHHBIE TPUEMBI, apU(METUUECKUE IEUCTBUS C PAllMOHAILHBIMUA YHCIIAMH.

HaxonuTth 3HaYeHHS YHCIIOBBIX BBIPAXKEHUMN, TPUMEHSITH Pa3HOOOPa3HbIE CITIOCOOBI M TPUEMBI BBIYUCIICHHUS 3HAYECHUN
JTPOOHBIX BBIPAKEHUM, COEPIKAITNX OOBIKHOBEHHBIC U JECATUYHBIC JPOOH.

[lepexoauTh OT OAHOW (POPMBI 3aIUCH YUCEN K APYrou (mpeoOpa3oBbIBATH AECATHYHYIO APOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCTUYHYIO, B YaCTHOCTH B OECKOHEUHYIO JIECSITUIHYIO APOOB).

CpaBHUBATH U YIIOPSJOUYNBATH PAllMOHAIIbHBIC YUCIIA.

OKpyrasTh yKcIIa.

BpINONHATE MPUKHUIIKY W OLIEHKY PEe3yJibTaTa BBIYMCIICHUM, OLIEHKY 3HAYECHUM YHCIIOBBIX BBIPAXKECHUN. BBINOIHATH
JEUCTBUS CO CTEMEHSIMU C HATypaJIbHBIMH MOKa3aTEIISIMHU.

[IpuMeHSTh IPU3HAKU JIETUMOCTHU, PA3JIOKEHNE Ha MHOKUTENIU HaTYpPaIbHbBIX YHUCEIL.

Pemiath npakTUKO-OPUEHTUPOBAHHBIE 33/1a4H, CBA3aHHBIE C OTHOIIEHUEM BEJIMYKH, TPONOPIUOHATIBHOCTHIO BETUYMH,
MPOIEHTAMH, HUHTEPIPETUPOBATH PE3YJbTaThl PEIICHUS 33/lad ¢ Y4ETOM OrpPAaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.



AuredOpanyeckKue BbIpaKeHU

Hcnonp30BaTh anreOpandeckyrd TEPMUHOJOTHUIO W CHUMBOJIMKY, MPUMEHATHh €€ B MPOIECCe OCBOCHHS Y4eOHOTO
MaTrepurana.

Haxonutb 3HaueHnst OyKBEHHBIX BBIPAKEHUMN MIPU 3aJaHHBIX 3HAYEHUSAX TIEPEMEHHBIX.

BoInonHsaTh TpeoOpa3oBaHus 1I€JI0T0 BBIPAXKEHUSI B MHOTOWIECH MPUBEACHUEM MOJOOHBIX CIAraeMbIX, PaCKphITHUEM
CKOOOK.

BBINIONHATS YMHOKEHUE OJHOYJIEHA Ha MHOTOYJIEH M MHOTOYIEHAa HA MHOTOYIEH, IPUMEHSATh (POpMyJbl KBajapara
CYMMBI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh Pa3iokKEHNE MHOTOWIEHOB HA MHOXHTENIU C IOMOIIBIO BHIHECEHHS 3a CKOOKHM OOILEro MHOXKUTEJNS,
IPYNIMPOBKHU CIIAraeéMbIX, IPUMEHEHUS (POPMYIT COKpPAIIEHHOTO YMHOKEHHUSL.

[IpumeHsTh IpeoOpa3zoBaHusl MHOTOWIECHOB JIJISl pELIEHUS Pa3IMYHbIX 33/1a4 U3 MATEMAaTHKU, CMEKHBIX [TPEAMETOB, U3
peabHOM MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYypaIbHBIMH IMOKA3aTEIIMU JJI MPeoOpa30BaHUsI BRIPAKEHUH.

YpaBHeHMs U HEPABEHCTBA

Pemlare nuHENHHbIE ypaBHEHHMS C OJHOM IMEPEMEHHOM, NIPUMEHSS IMPABWIA MEPEXOJA OT MCXOJHOIO YPaBHEHUSA K
paBHOCWIBHOMY eMy. [IpoBepATS, SIBISETCA JIN YUCIO KOPHEM YPABHEHUS.

[TpumensTh rpaduueckue METOIbl MPU PEIICHUH JIMHEWHBIX YPABHEHUHN U UX CUCTEM.

[TonGupath mpUMepsI Nap YUCE, ABISIOUIMXCS PEIICHUEM JIMHEHHOTO YPaBHEHUS C ABYMS IEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHOMU IMJIOCKOCTHU IpaUK JIMHEHHOTO YpaBHEHUS C ABYMsS MEPEMEHHBIMU, MOJIb3YSACh rpauKom,
MIPUBOJUTH NMPUMEPHI PELIEHUST YPABHEHHS.

PemaTe cucTeMbl IByX JIMHEWHBIX YPaBHEHUM C ABYMs IEPEMEHHBIMU, B TOM YHCIIe Tpa(ruecKu.

CocTaBnsATe W pewiaTh JHHEMHOE YpPaBHEHHWE WM CUCTEMY JIMHEMHBIX YpaBHEHUH 1O YCJIOBHUIO 3aJayd,
WHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aa4H NIOJIYYEHHBIN PE3ybTAaT.

DyHKIUU

N300paxkaTb Ha KOOPAMHATHOW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM KOOpAMHATAM, JYy4YHd, OTpPE3KH,
WHTEPBaJIbl, 3alUCHIBATH YUCIOBbIE TPOMEKYTKU Ha alre0OpanvyeckoMm si3bIKe.



OtmedaTh B KOOPJIMHATHOM IUIOCKOCTH TOYKH IO 33JJaHHBIM KOOpJWHATAM, CTPOUTH TpadUKU JIMHEHHBIX (YHKITUH.
CtpouTts rpaduk pyHkuuu Yy = [X|.

OnuchIBaTh ¢ TOMOIIBIO PYHKIINI U3BECTHBIE 3aBUCUMOCTU MEXIY BETMUYMHAMU: CKOPOCTb, BpEMsI, PACCTOSIHUE, 1ICHA,
KOJIMYECTBO, CTOMMOCTb, TPOU3BOAUTEIILHOCTD, BpEMsi, 00BEM PabOTHI.

Haxonutb 3HaueHne PyHKIIMM MO 3HAUEHUIO €€ apryMeHTa.

[TornmaTe Tpaduueckuii crmoco® MpeACTaBICHUS W aHaidu3a WH(POpMAIMW, W3BJICKaTh W WHTEPIPETHPOBATH
uH(pOpMaIUIO U3 rpa)MKOB peagbHbIX MPOLIECCOB U 3aBUCUMOCTE.

K koniry oO0ydyeHus: B 8 kiaacce oOydaromuiics MOTYYUT CISAYIONINE MTPEAMETHBIC PE3YIbTATHI:

Yucaa v BBIYMCICHUA

Hcnonb30BaTh HayajibHBIE IPEICTABICHHUS O MHOXECTBE JCHUCTBUTEIIBHBIX YUCEI JUISI CPABHEHUS, OKPYIJICHUS U
BBIYUCJICHU, N300paxaTh JEeUCTBUTEIbHbBIC YUCIIa TOUKAMU Ha KOOPAUHATHOM MPSIMOM.

[IpuMeHATh TOHSATHE apU(PMETUYECKOrO KBAJAPATHOTO KOPHS, HAXOJWUTh KBaJpaTHbIE KOPHHU, HCIOJB3YS MpHU
HEOOXOMMOCTH KaJIbKYJISITOP, BBITIONHITH MPEeoOpa30oBaHUsI BBHIPAKEHUM, COACPIKAIIMX KBaJpaTHbIE KOPHHU, HCTIOIB3YS
CBOMCTBa KOPHEM.

Hcnonb30BaTh 3anMCH OOJIBIIMX U MAJIBIX YHUCEJT C IOMONIBIO IECATUYHBIX Ipobeit u creneneit yucna 10.

AJsiredOpanvyecKue BbIPpAKEHUA

[IpuMeEHSATh TOHSTHE CTENEHH C I1ENbIM TMOKa3aTesleM, BBIMOJHITh MPeoOpa3oBaHUsl BBIPAXKEHUM, COJEpIKALIUX
CTEIEHU C LIEJIBIM NTOKA3aTEJIEM.

BBITIONTHATE TOXKIECTBEHHBIC MPEOOpa30BaHUSI PAlMOHAIBHBIX BBIPAKCHUN HAa OCHOBE NPABWI JCHCTBUN HaJ
MHOTOYJICHAMH U aire0pandyecKuMu Jpo0siMu.

PacxitanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTENU.

[TpumensTh mpeodpa3oBaHus BEIPAKECHUM JIs PEIICHUS PA3INYHBIX 33/1a4 U3 MAaTEMATHUKH, CMEKHBIX MPEIMETOB, U3
pealbHOM IPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHbIE, KBaJpaTHbIC YPABHEHUS W PalMOHAIbHBIC YPAaBHCHMS, CBOISAIIMECS K HUM, CUCTEMbI IBYX
YPaBHEHUI C IBYyMS [IEPEMEHHBIMHU.



[IpoBoIUTH IpOCTENILINE HCCIIETOBAHNS YPABHEHUI U CUCTEM YPABHEHHI, B TOM YHCJIE C IPUMEHEHHEM IpapUuUeCcKuX
npeacTaBiieHu (YCTaHABIMBAaTh, UMEET JIM YPAaBHEHUE WJIM CUCTEMA YPaBHEHUW pPELICHHUSA, €CIIM UMEET, TO CKOJIBKO, U
npouee).

[TepexonuTh OT CI0BECHOW POPMYIUPOBKH 337a4H K €€ anredpandeckoi MOJEIH ¢ IOMOIIBIO COCTaBICHUS yPaBHEHUS
WIM CUCTEMBI YPaBHEHUI, HHTEPIIPETUPOBATH B COOTBETCTBUN C KOHTEKCTOM 33J1a4M IOJyYCHHBIN pPe3yJIbTar.

[IprMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB JUISl CPABHEHUS, OLICHKH, PEIIaTh JIMHEHHBIE HEPABEHCTBA C OJHOMU
NIEPEMEHHOM U UX CUCTEMBI, 1aBaTh IPaUUECKY0 MILUTFOCTPALIMIO MHOKECTBA PELIEHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUIMHA

[ToHnMaTh 1 UCTIONB30BaTh (PYHKIIMOHAIBHBIE TOHITHS U S3bIK (TEPMUHBI, CAMBOJIMYECKHE 0003HAUEHUS ), OIIPEIETATh
3HaYeHUE (PYHKIMHU 10 3HAUECHUIO apTyMEHTa, ONPEAeNATh CBOMCTBA (PyHKIMHU 10 €€ rpaduKy.

Crpoutsb rpaduku 3J€MEeHTapHBIX (QYHKIHA BUIA:

k o o ..
y=- y=x2, y=x3,y = |X|, y=V/x, onuchIBaTh CBOICTBA UMCIOBOH GYHKIUHU MO €& rpaduKy.

K konIty oOydeHus B 9 kjacce 00y4JarOmIMICs MOTYYUT CASTYIONTNE TPEAMETHBIC PE3yIbTaThI:

YucJa 1 BbIYUCIEHUS

CpaBHMBATH M YHOPSIAOUMBATH pAllMOHAJIBHBIE U HPPALIMOHAIBHBIC YKCIIA.

Breinonuare apudmernyeckue AEUCTBUS ¢ pallMOHAIBLHBIMU YKCJIAMH, COUYETas YCTHbIE M MHUCHbMEHHBIC MPUEMBI,
BBITIOJIHSTH BBIUUCIIEHUS C UPPALMOHAIBHBIMU YHCIIAMU.

HaxoauTh 3HaUEHUS CTENEHEN C LEJIBIMU ITOKA3aTeJIIMU ¥ KOPHEU, BBIYUCIISATh 3HAYCHUS YUCIIOBBIX BBIPAKEHHM.

OKpyIJISITh AEHCTBUTENBHBIE YUCIIA, BHIMOIHATHh MPUKUIKY PE3YIbTAaTa BIUUCICHHM, OLIEHKY YHCIIOBBIX BBIPAXKEHUH.

YpaBHeHUs U HEPABEHCTBA

Pemiath nuHelHbIC M KBaJIpaTHbIE YPABHEHUS, YPABHEHUS, CBOASIIMECS K HUM, IPOCTEUIIHE JpOOHO-pallMOHAIIbHbBIC
YpaBHEHHUS.

PemaTe cucremsl AByX JUHEMHBIX YPABHEHUN C JBYMS IEPEMEHHBIMU U CUCTEMBI JIBYX YPAaBHEHHH, B KOTOPBIX OJHO
YPaBHEHHUE HE SIBJISIETCS JINHEWHBIM.

Pemiate TekcTOBBIC 3a7auM areOpandeckKuM CIOCOOOM C TMOMOIIBIO COCTABJEHHUS YPAaBHEHUS WJIM CHUCTEMbI JIBYX
YPaBHEHUU C JBYMS IEPEMEHHBIMU.



[TpoBOANTH MpOCTEHIIINE UCCIEIOBAHMS YPABHEHU U CUCTEM YPAaBHEHUI, B TOM YUCJIE C MPUMEHEHUEM IpaPUUecKux
npeacTaBiieHu (YCTaHABIMBAaTh, UMEET JIM YPAaBHEHUE WJIM CUCTEMA YPaBHEHUW pPELICHHUSA, €CIIM UMEET, TO CKOJIBKO, U
npouee).

Pemars nuHeliHbIE HEpABEHCTBA, KBaPATHbIE HEPABEHCTBA, N300paXkaTh PELIEHHE HEPABEHCTB HA YMCIOBOW MPSIMOH,
3alMCBIBaTh PELIEHUE C TIOMOLIBIO CHMBOJIOB.

PemaTe crcTeMbl JINHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOIIME KBAIPAaTHOE HEPABEHCTBO, M300paKaTh
pEILIEHUE CUCTEMBI HEPABEHCTB HA YMCIIOBOU MPSAMOM, 3aIIMCHIBATh PEIIEHUE C TOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELLICHUN PA3JIMYHBIX 3aa4.

DOyHKUIMHA

Pacnio3HaBaTh (yHKIMM N3Y4E€HHBIX BUJOB. [I0Ka3bIBaTh CXeMaTHUECKH PACIIONIOKEHNE HA KOOPAUHATHOM MII0CKOCTH

rpagukoB GyHKIMI BUAA:
y=kx,y=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y=Vx, y = |x],
B 3aBUCUMOCTH OT 3HaY€HUU KOA()PUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIMIA.

CtpoutTh U u300paxaTh CXEMaTHUUECKU TpadUKH KBAJAPATUUHBIX (YHKIIMMI, ONMUCHIBATH CBOMCTBA KBAJIPATUYHBIX
GbyHKIMIA 110 UX rpaduKam.

Pacno3naBath kBagpaTudHyr0 (QYHKIIHIO 10 (hOpMyJie, PUBOJANTH IIPUMEPHl KBaAPATHYHBIX (DYHKIIUNA U3 peaabHOMN
KU3HU, (PU3UKH, TEOMETPHUHU.

YucsoBblie MOCJI€10BATEILHOCTH U MIPOTPeCCUM

PacnioznaBaTh apu)METHIECKYIO U TEOMETPUIECKYIO TPOTPECCUH MPHU PA3HBIX CIIOCO0ax 3aTaHusl.

BBITIOTHITH BBIYUCIICHHS ¢ UCTIOIB30BaHUEM (POpMYIT N-TO WieHa apuPpMETHIECKON U TeOMETPHUIECKON TTPOTPECCHiA,
CYMMBI IIEPBBIX N YICHOB.

N300paxkaTh 4eHbl MOCJIEI0BATEILHOCTH TOUKAaMH Ha KOOPJAMHATHOMN TIJIOCKOCTH.

Pemiath 3amaun, CBSI3aHHBIE C YUCIOBBIMHU IOCIEAOBATEIBLHOCTAMH, B TOM YHCIIE 3aJa4d W3 PeajbHOM KU3HHU (C
WCITOJIb30BAaHUEM KAITBKYJISITOPA, TU(PPOBBIX TEXHOIOTHA).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KouuyecTBO 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m S——— Beero KOﬁHTpO.]IbeIe l'IpﬁalcaneCKne 0Bpa3oBATETBHbIC
padoThbI padoThI pecypeI
1 IToBTOpEeHME 6 KIiTacc 3 1
2 Yucia u BeIYKCIICHU. PalinoHalibHbIE o5 1 bubmuoreka [{OK
qHclia https://m.edso0.ru/7f415b90
bubnuoreka [{OK
3 AJIreOpaniecKHe BRIPaKCHHA 27 1 https://m.edsoo.ru/7f415b90
bubmmoreka IIOK
4 Y PaBHEHNS U HEPABCHCTBA 20 1 https://m.edsoo.ru/7f415b90
bubmmoteka IIOK
S Koopamnarst u rpaduxn. Gynxiun 24 1 https://m.edso0.ru/7f415b90
bu6nmorexa LIOK
6 Tostopenue 1 06obmenne 3 1 https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME



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

Kosau4yecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHme pa3geioB M TeM (undposbie)
Ne i/ IporpaMmb1 Beero KOﬁHTpO.HbeIe H[%aKaneCKne 06PA30BATEILHBIC
padoThI padoThI pecypch
1 [ToBTOpeHue 7 kmacc 3 1
bubnuoreka LHOK
2 Yucina u Berunciienns. KBagparasie KOpHU 15 https://m.edsoo.ru/7f417af8
3 Uucna u BeruucieHus. CTeneHb C IEIbIM 7 bubnuorexa LHOK
II0Ka3aTesIeM https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BBIDOKCHUA. | ¢ 1 bubnmnoreka HOK
KBanpaTHbiii TpExwieH https://m.edsoo.ru/7f417af8
5 Anrebpanyeckue BBIPAKEHUSI. 15 1 bubnuorexka LHOK
Anrebpanueckas ApoOb https://m.edsoo.ru/7f417af8
6 VpaBHeHus u HepaBeHCTBa. KBamgparHbie 15 1 bubnmnoreka HOK
yYpaBHEHUs https://m.edsoo.ru/7f417af8
7 VpaBHeHuss u HepaBeHCTBa. (CHUCTEMBI 13 bubnmnoreka HOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
bubnuoreka HOK
8 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubnuoreka HOK
d Pyriuu. OCHOBHEIE NOHATHA S https://m.edsoo.ru/7f417af8
bubanoreka [IOK
10 DyHimH. THCnoBbe QYHKIIH 9 https://m.edsoo.ru/7f417af8
bubnuoreka LHOK
11 [osTopenue u 060dmenne 3 1 https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME =~ 102 6 0


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

9 KJIACC

KosauvecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3jaesioB ]| TeM (undgposBbie)
Ne i/ IporpaMmb1 Beero KOﬁHTpO.]IbeIe H[%aKTH'ICCKHe 06PA30BATEILHBIC
padoThI padoThI pecypcb
1 [ToBTOpenue 8 kiacc 5 1
2 Uucna w  BeUMCICHUA. JleWCTBUTENBHBIC 9 bubnuoreka [HOK
qyucia https://m.edso00.ru/7f419d08
3 YpaBHEHUsI U HEPABEHCTBA. YPAaBHEHHUS C 14 1 bubnmoreka [HOK
OJHOM EPEMEHHOU https://m.edsoo.ru/7f419d08
4 VpaBHenuss u  HepaBeHCTBA. CHCTEMBI 14 1 bubnuoreka HOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubnuoreka [HOK
5 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubmnoreka [HOK
6 Pynkin 16 1 https://m.edso0.ru/7f419d08
bubnuoreka LHOK
7 YucnoBble TOCISA0BATEILHOCTH 15 1 https://m.eds00.ru/7f419d08
8 [ToBTOpenue, 0600IIEHUE, CUCTEMATH3AIUS 13 1 bubnnoreka LHOK
3HAaHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 7 0


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

YYEBHO-METOJJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

Marematuka. Anrebpa: 7-# kiacc: 6a30BbIi ypOBEeHB: yueOHUK, 7 kinacc/ MaxkapsraeB F0.H., Munmtok H.I'., Hemmkos K.W. u
apyrue; nox pena. TemsikoBckoro C.A., AkinoHnepHoe obmectBo «M3aatenbetBo «IIpocsemenney, 2023r.
METOAUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA

Anrebpa. Jlunaktudyeckue matepuaibl. 7 kiaace 3saBuy JI. U., Ky3nenona JI. B., CyBoposa C. AKIIMOHEpPHOE OOIIIECTBO
«3narensctBO «IIpocBemenue», 2023r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH

bubmmoreka [IOK
NoanncaHo undposom

Cbl yeBa EneHa noanucbto: Cbluesa

EneHa MapkoBHa

MapkoBHa [laa: 2023.09.19
12:26:11 +04'00'
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