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IHOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISeTCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOI'O OOIIEro OOpa3oBaHMSA: OHA OOECICUYHMBACT
W3yYEHHUE JPYIMX TUCIUIUIMH, KaK €CTECTBEHHO-HAyYHOTO, TaK M T'yMaHUTApHOTO IIMKIIOB, €€ OCBOCHHE
HEOO0XOUMO JIJIsl TPOJOIDKEHHSI 00pa30BaHUs U B TIOBCEAHEBHOM XM3HH. Pa3BUTHE Y 00yYarONIMXCs HAYYHBIX
NPEJCTaBICHUNA O TMPOUCXOXKICHUM M CYIIHOCTH aireOpandeckux abcTpakuuid, cnoco0e OTpakeHUs
MaTeMaTUYeCKOW HAyKOW SBJICHUH M TPOLIECCOB B NpHUpoAEe U OOIIECTBE, POJM MATEeMaTH4YEeCKOro
MOJICIIMPOBaHMS B HAYYHOM TO3HAHUH H B IPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS
Y KaueCTB MBIILICHHS, HEOOXOAMMBIX JUISI aIalTallii B COBpeMeHHOM 1udpoBom obriecTse. M3yueHue anreopsbr
obecrieunBaeT pa3BUTUE YMEHUs HAOI0IaTh, CPAaBHUBAThH, HAXOJIUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHIHOCTH
MBIIUJICHHSI, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JCWCTBHSI M BBIBOABI, (DOPMYJIHPOBATH
yTrBepkeHus. OCBOoeHUE Kypca anreOpbl 00eCeunBaeT pa3BUTHE JIOTUYECKOTO MBIIIICHUST 00YYarOIIUXCs: OHU
UCTIOJB3YIOT JEYKTHUBHBIC M HHIYKTUBHBIC PacCyXJICHHs, 0000IICHNE U KOHKPETH3AIHIO, a0CTparupoBaHue u
aHasornto. OOydeHue anreOpe MpeArnogaraeT 3HAYUTEIBHBIH OO0OBEM CaMOCTOSTEIBHON JEATCIBHOCTH
00y4aroImuxcs, IO3TOMY CaMOCTOSITEIPHOE PEIICHHE 33144 SBJSICTCS pealln3allueil eI TeTbHOCTHOTO TPUHITHIIA
o0y4eHusl.

B ctpykType mporpammbl yueOHOro Kypca «Anredpay» Iuisi OCHOBHOTO OOIIEro 00pa3oBaHHs OCHOBHOE
MECTO 3aHUMAIOT COJEP)KATEIHbHO-METOMNYCCKUEe JHHUM: «UHMcia W BBIMHCICHUS», «AJreOpandeckue
BEIpOKCHUS», «YPaBHCHUS W HepaBeHCTBa», «DyHkmm». Kaxmas U3 3THX coOAepKaTelIbHO-METOINICCKHX
JMHUNA Pa3BUBACTCS HA MPOTHKECHUH TPEX JIET U3yUCHHs Kypca, B3aUMOJACUCTBYS C IPYTHMMHU €ro JHHUSMHU. B
XO0I€ U3yUYeHHsI y4eOHOT0 Kypca 00yUJaroIUMCs IPUXOIUTCS JIOTHYECKH PACCYKIATh, UCIIOIh30BATh TEOPETHKO-
MHOKECTBEHHBIH SI3bIK. B CBSI3U € 3THM B mporpammy y4eOHOTO Kypca «AjreOpa» BKIIOUYEHBI HEKOTOPHIC
OCHOBBI JIOTHKH, TIPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3jeiax MaTeMaTH4YecKoro oOpa3oBaHUS U
CHOCOOCTBYIOIIME  OBJIAJICHUIO OOYYalOIIMMHUCS OCHOB YHHUBEPCAIBHOTO MaTEeMaTHYeCKOrO  s3bIKa.
CopepkaTenbHOM U CTPYKTYPHON 0COOCHHOCTBIO YUEOHOTO Kypca «Anredpay SBISEeTCs €ro HHTErPUPOBAHHBIM
Xapakrep.

Conepxanne TUHUH «UUCIIa U BEIYUCIICHUS CITY’)KHT OCHOBOH IS TATbHEHINIET0 U3YICHHUS MAaTEMATHKH,
CTIOCOOCTBYET Pa3BUTHIO y OOYYAIOUIMXCS JIOTHYECKOTO MBINUICHUS, (JOPMUPOBAHUIO YMEHHS MOJIH30BATHCS
QITOPUTMAMH, a TaK)Ke MPHUOOPETEHUIO MPAKTUYECKHX HABBIKOB, HEOOXOAMMBIX ISl TTOBCETHEBHOM >KU3HH.
Pa3BuTHe TOHATHA O YWCIe Ha YpOBHE OCHOBHOTO OOIIEro OOpa30BaHMs CBS3aHO C PAIMOHATIBHBIMU H
UPPAIMOHALHBIMA YHCIIaMHU, (OPMHUPOBAHUEM TMPEACTABICHUN O JICHCTBUTEIBHOM YHCIC. 3aBEepIICHHE
OCBOCHHS YHCIIOBOH JIMHUN OTHECEHO K CpelHEMY 001eMy 00pa30BaHUIo.

Copmepxanue IBYyX anreOpanyecKkux IUHUNH — «AnreOpandeckue BBIPAKECHHUS U «YpaBHEHUS U
HEPaBEHCTBa» CIIOCOOCTBYET (OPMUPOBAHUIO Y OOYUAIONTUXCS MATEMAaTUYECKOTO anmnapara, He00X0IMMOTO IS
pelIeHrs 3a7ad MaTeMaTHKH, CMEXHBIX IPEJIMETOB M IPAKTHKO-OPUCHTHPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 00Iero o0pa3oBaHUs yYEeOHBIM MaTepHall TPYIIHAPYETCS BOKPYT PAIMOHAIBHBIX BBIPAKECHUH.
AnreOpa JeMOHCTpUpYET 3HAUYCHHE MAaTEMaTHUKU KakK S3bIKa JUIS TOCTPOSHUS MaTeMaTHYeCKHX MOJeINeH,
OTMCAaHUs MPOIIECCOB U SIBICHUU peanbHOro mMupa. B 3amaun oOydeHwus anredpe BXOAAT TaKXKe JaimbHEiIIee
pa3BHUTHE ATOPUTMHYECKOTO MBINIICHHS, HEOOXOAMMOT0, B YaCTHOCTH, JUISI OCBOSHUS Kypca HHPOPMATHKH, U
OBJIAJICHUE HaBBIKAMHU JEIyKTHBHBIX paccyxneHuil. [IpeoOpazoBaHme CHMBOJBHBIX (HOPM CIOCOOCTBYET
Pa3BUTHIO BOOOPAKEHHUSI, CHOCOOHOCTEHN K MAaTEMaTUYECKOMY TBOPYECTBY.

Copepxanne GyHKIIMOHATHHO-TpaQUUECKOI JTMHUH HAIEIICHO Ha MOTy4YeHHE 00ydJalolUMUCs 3HAHUH O
GYHKIHAX KaK BaKHEHIIEH MaTeMaTHYeCKOH MOIENH ISl ONMMCAaHWS W HCCICAOBAaHHUS Pa3HOOOPa3HBIX
MIPOIIECCOB U SBJICHUI B IpUpPOAE U ob1ecTBe. M3yueHne MaTepualia CriocoOOCTBYET pa3BUTHIO Y 00yYaroIuXcs
YMEHUS HCIIOJIb30BaTh PA3JINYHBIC BBIPA3UTEIbHBIC CPEICTBA SI3bIKa MATEMATHKH — CIIOBECHBIC, CHMBOJINYECKHE,
rpaduyeckue, BHOCUT BKJIa B GOPMUPOBAHUE TIPEICTABICHUN O POJIM MAaTEMAaTHUKU B Pa3BUTHH LIUBUIU3AIUU U

KYJIBTYPBI.
Cornacno yyeOHOMY IulaHy B 7-9 Kiaccax M3ydaercsi yuyeOHbIH Kypc «Anredpay», KOTOPBIA BKIIOYAET

CIIEyIOIlIe OCHOBHBIE pa3lieibl coiepxkaHus: «Yuciaa W BBIUUCICHUA», «AJreOpandeckue BbIPAKCHUS,
«YpaBHEHMS U HEPABEHCTBAY, « DYHKIIUNY.



Ha uzydenue yaeOHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kitacce — 102 gaca (3 gaca B HeZlemo),
B 8 knacce — 102 yaca (3 yaca B Hezento), B 9 knacce — 102 yaca (3 yaca B HeZeno).
Jlnst peasinzanuu Kypca anreOpbl HCTIOJIB3YIOTCS YUeOHUKH:

- Anre6pa,7 xnacc/ MakaperaeB FO.H., Munaiok H.I'., Hemkos K.U. u apyrue; nox penakuuei TeaskoBCKOTo
C.A., AkmonepHoe obuiectBo «M3narensctBo «IIpocBenienue,
-Anre6pa, 8 xkinacc/ Makaperaer FO.H., Munmiok H.I'., Hemkos K.W. u apyrue; nox penaknueii TeaskoBCKOToO
C.A., AkmonepHoe obuiectBo «M3aarensctBo «IIpocsemenue»,
-Anre6pa, 9 xkinacc/ Makaperaes FO.H., Munatok H.I'., Hemkor K.W. u apyrue; nox penakinueid TensikoBCKOro
C.A., AknonepHoe obuiectBo «M3narensctBo «IIpocBemmenne»

COIAEP) KAHUE OBYUEHUSI

7 KJIACC

Yuciia 1 BBIYHCICHUSA

JlpoOu OOBIKHOBEHHBIE M JIECATHYHBIC, TIEPEXO0]l OT OAHOM (opMbI 3amucu apoder k npyroii. [lonstue
palMOHAJIbHOIO YHUCJA, 3alUCh, CPABHEHME, YNOPSJA0YMBAHHE pAlUOHAIBHBIX uuced. ApudMeTrudeckue
JeWCTBUS C pallMOHAIBHBIMY YKMciIaMU. Pemienue 3a1a4 u3 peanbHOM MPaKTUKK HA YacTH, Ha JpoOu.

CreneHb ¢ HaTypaJbHbIM IIOKa3aTeleM: ONpeeseHHe, IpeoOpa3oBaHHUE BBIPAKEHUNH Ha OCHOBE
OTIpeIeNIeHU s, 3aIICh OONBIINX Yrcen. [[poneHTsl, 3amuch IPOLEHTOB B BUE APOOH U APOOH B BHJIE TPOIICHTOB.
Tpu OCHOBHBIE 3a7]a4M HA NIPOLICHTBI, PEIICHHUE 33/1a4 U3 PEaIbHOM MPAKTUKH.

IIpuMmeHeHne MPU3HAKOB AEIMMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPAJIbHBIX YACEI.

PeasibHbIEe 3aBUCUMOCTH, B TOM UYHUCIIE IIpsiMasi U 00paTHas MPONOPLUOHAIBHOCTH.

Aaredpanyeckue BbIpaKeHHUs

IIepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHUS C NMEPEMEHHOW. J[OIyCTHMBIE 3HAYEHUs NEPEMEHHBIX.
[IpencraBinenre 3aBUCMMOCTH MEXJIy BeIMYMHaMU B Buae Gopmyssl. Beruncinenus no dopmynam.
ITpeoOpa3oBaHue OYKBEHHBIX BBIPAXKEHUH, TOXKAECTBEHHO paBHbIE BEIPAXKEHUS, TPaBUiIa MPpeoOpa3oBaHUs CyMM
Y TIPOU3BENICHUH, IPaBUIa PACKPBITUS CKOOOK U MPUBEAECHUS MOJOOHBIX ClIaraeMblX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKa3aTeleM.

Opnownenbl 1 MHOrouwieHsl. CteneHb MHOrowieHa. CioxeHue, BHYUTaHue, YMHOKEHHE MHOTOUYJICHOB.
@opMyIbl COKpAIIEHHOIO YMHOXEHUS: KBaApaT CyMMBI U KBaJapaT pasHOCTH. DopMmyiia pa3HOCTH KBaJIpaToB.
Pa3noxxeHne MHOrO4WIEHOB Ha MHOXKUTEH.

YpaBHeHHsI U HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHUS, IpaBUiia MpeoOpa3oBaHus ypaBHEHUS, PABHOCHJIBHOCTh YPABHEHUH.

JInHeliHOE ypaBHEHUE ¢ OQHOU NIEPEMEHHOM, YHUCIIO KOPHEW JIMHEWHOIO YPaBHEHMs, PELICHUE JIMHEWHBIX
ypaBHeHuii. CocTaBieHUE YPaBHEHUH 110 YCIIOBUIO 33Jjaul. Perienne TEKCTOBBIX 3a/1a4 ¢ IOMOLIbIO YPaBHEHUI.

JluneitHoe ypaBHEHHE ¢ JIByMsl MepeMeHHbIMH U ero rpaduk. Cucrema JByX JMHEMHBIX ypaBHEHUH ¢
IBYMsI IepeMeHHbIMU. Penienne cuctem ypaBHEHHUI ciocoOoM moAacTaHOBKH. [Ipumepbl perieHusi TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUM.

DyHKIUH

Koopnnnara toukm Ha mnpsamoil. UucnoBele mnpoMmexyTku. PaccrosHue Mexay AByMs TOYKamMHu
KOOPJIMHATHON IPSIMOIA.

[TpsmoyronbHas cuctema koopauHaT, ocu Oxu Oy. Abcuucca M opauHAaTa TOYKM Ha KOOPIUHATHOM
wiockoctu. [Ipumepsl rpadukos, 3aganHbIx popmynamu. UteHne rpagukoB peabHbIX 3aBucuMocteil. [lonstue
byukuuu. I'paduk Gyukiuu. CoiictBa Gyukumid. Jlunerinas Gyukus, € rpapuk. ['padux Gyukium y = |X|.
I'paduaeckoe pernieHne TMHEHHBIX YpaBHEHUH M CHCTEM JINHEWHBIX YPAaBHCHUM.



8 KJIACC

Yucna v BbIYMCICHUSA

KBanpatuslit kopeHp u3 uyucna. [lonstue o0 wupparuoHadbHOM uucie. JlecATUYHbIE NPUOTUKEHUS
uppauuoHanpHbIX uncen. CBoiicTBa apuPMETHUECKUX KBaJpaTHbIX KOpPHEW W UX MPUMEHEHHE K
peoOpa30BaHUIO YHCIOBBIX BHIPAKCHUN U BBIYUCICHUSAM. J{eiCTBUTEIbHBIC YHCIIA.

Crenens ¢ 1eabpIM IT0Ka3zareieM U e€ cBoiictBa. CTaHgapTHas 3alluch YHUCa.

AsiredOpanyeckue BbIpasKeHUsI

KBagpatHslii TpEXUiIeH, pa3ioKeHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIH.

AnreOpanueckass apoOb. OcCHOBHOE CBOWCTBO anreOpamdeckoil npoOu. CrokeHue, BBIYHTAHUE,
YMHOXXEHUE, JeNIeHre anredpanyeckux Apooeil. ParmonanbHbie BRIpakeHHs U UX IpeoOpa3oBaHue.

YpaBHeHMsI M HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢opmyna KopHell KBaapaTHOro ypaBHeHHs. Teopema Buera. Pemenue
YpaBHEHUM, CBOAAIIUXCS K IMHEHHBIM U KBaapaTHbIM. [IpocTeiiimne qpoOHO-palioHabHbIE YPAaBHEHMSL.

I'padmyeckas wHTEpHIpeTavsS YPAaBHCHUNA C JBYMsI MIEPEMEHHBIMA W CUCTEM JIMHEHHBIX YpaBHEHHUH C
JIBYMsI lTlepeMeHHbIMU. [IprMepsbl pelieHns cucTeM HeJIMHEWHBIX YPAaBHEHUM C IByMs [IEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 3a/1a4 alNredpandeckum crocoooMm.

UucnoBble HEpaBeHCTBA W HUX CBOMcTBa. HepaBeHCTBO C OJHOW IEpEeMEHHON. PaBHOCHIBHOCTH
HepaBeHCTB. JIMHelHble HepaBEeHCTBA C OAHOW mNepeMeHHOH. CHUCTeMbl JIMHEWHBIX HEPaBEHCTB C OJHOU
MEPEMEHHOM.

DOyHKIUH

[Monstre ¢ynkuuu. OOIACTH ONpENeICHUs] U MHOXKECTBO 3HaueHHWU (yHKIuU. CrocoObl 3amaHus
GyHKIUH.

I'papux ¢ynkuun. Ytenue cBoiicTB ¢yHkuuu no e€ rpaduxy. Ilpumepsr rpaduxoB QyHKIMH,
OTPa)KAIOIINX PEAJIbHBIE MPOLIECCHI.

@OyHKIUY, OMUCHIBAIOIIME MPSAMYI0 M OOpaTHYIO IPOMOPIMOHAIBHBIE 3aBHCUMOCTH, UX TIpadUKH.
OyHKIMN Y = X2,y = X3,y = VX, y=|x|. I'paduueckoe perieHne ypaBHEHU U CUCTEM YpaBHCHUH.

9 KJIACC

Yuciia ¥ BBIYHCTICHUSA

PanonanbHele 4Mcia, WppalMoOHAIbHBIE YHCHA, KOHEYHbIE M OECKOHEYHbIE JEeCATUYHbIE JPOOH.
MHO0K€ecTBO AEMCTBUTEIBHBIX YHCEN, JEHCTBUTENbHBIE YnCIa KaKk OECKOHEUHbIE JIECATUUHbIE Apodu. B3anMHo
OJIHO3HAYHOE COOTBETCTBUE MEXKY MHOKECTBOM JIEUCTBUTENBHBIX YHCENI U KOOPIANHATHON IIPSIMOM.

CpaBHeHUE IeHCTBUTENBHBIX YUCEll, apu(pMETUYECKHE JeHCTBUS C NEHCTBUTEIbHBIMU YHCIIAMHU.

PazMepbl 00bEKTOB OKPYKAIOLIET0 MUPA, AITUTEIBLHOCTH IIPOLECCOB B OKPYKAIOIIEM MHUPE.

[TpubnmxE€HHOE 3HaUeHNE BEJIMYMHBI, TOYHOCTh Npubmmkenus. Okpyrienue uncen. [Ipukuaka u oneHka
pe3yJIbTaTOB BHIYUCIICHHUI.

YpaBHeHHs U HEPABEHCTBA

JInneliHoe ypaBHeHMe. Pelllenne ypaBHEHUN, CBOIAIIMXCS K JIMHEMHBIM.

KBagpartHoe ypaBHeHue. Penmienue ypaBHEHUH, CBOMSIINXCS K KBaJpaTHbIM. bukBaapaTtHoe ypaBHEHHE.
[IpuMepsl perieHus: ypaBHEHUN TPETbeW U YETBEPTOU CTETIEHEN Pa3JI0KEHUEM HA MHOKHUTEIIH.

Pemienue npoOHO-pallOHAIBHBIX YpaBHEHUH. PelieHne TeKCTOBBIX 3a7ay anredpandeckuM METOI0M.

VYpaBHeHHE ¢ IByMsI IEPEMEHHBIMU | ero rpaduk. Perenne cuctem qBYX JIMHEHHBIX YPaBHEHUH C IBYMs
NepeMeHHbIMU. Pelllenre cucteM ABYX YpaBHEHUM, OJIHO M3 KOTOPBIX JIMHEHHOE, a IPyroe — BTOPOM CTENEHHU.
I'paduueckas MHTEpIIpETALUS CUCTEMbI YPAaBHEHUI € ABYMS IEPEMEHHBIMHU.

Pemienue TeKCTOBBIX 3a1au anreOpandeckuM CriocoOOM.

UucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue mMHEHHBIX HEPABEHCTB C OJTHOM MEpPEMEHHOM. Pellienre cuctem JIMHEHHBIX HEPABEHCTB C OJTHOM
nepemeHHoll. KBagpaTHble HepaBeHCTBa. I'paduueckas MHTEpIIpeTalsl HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMSI IIEPEMEHHBIMHU.



DOYyHKIUT

KBangpatnunas ¢ynkmus, e€ rpagux u cpoiicta. [lapabGosia, KOOpauMHATHI BEPUIMHBI MapadoIIbl, OCh
CUMMETpPUU TapaboIbl.

I'padukn dysxmmii: y = KX, y = kx + b, y = k/x, y = x3, y = VX, Y = |X|u1 ux cBoiicTBa.

YucJi0BbIE 10CIE10BATEILHOCTH M IPOIPecCHH

IToHATHE YUCIIOBON MOCJIENOBATEILHOCTU. 3a/laHUe IOCIIEI0BaTEIbHOCTH PEKYPPEHTHON (QopMyIioi u
dbopMyII0ii N-TO YIeHa.

Apudmernueckass u Treomerpuueckas mnporpeccud. Dopmynsl N-ro wieHa apudMeTHueckol u
reOMETPUUECKON IPOrpeccuii, CyMMBbI NIEPBBIX NUIICHOB.

N300paskeHre 4I€HOB apU(PMETUYECKON M IeOMETPHUUECKOW MPOrpeccHil TOYKaMM Ha KOOPAUHATHOM
IJI0CKOCTH. JIMHEHHBIN U 3KCTIOHEHIMANIbHBIN pocT. CI0KHBIE TPOLEHTHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Pe3yJabTAThl OCBOCHHS MPOTrpaMMbl yUeOHOTO Kypca «Alredpay XxapaKTepu3yrTCs:

1) naTpuoTHYecKOe BOCTINTAHHE:

MMPOABJICHUCM HMHTCPECAa K IMpOoHIJIOMYy HW HACTOALICMY pOCCI/If/’ICKOI\/JI MaT€MaTuKH, IEHHOCTHBIM
OTHOIICHHEM K JOCTIDKEHUSM POCCHICKUX MAaTeMAaTUKOB W POCCHMCKOW MaTeMaTUYECKOM IIKOJBI, K
HCIOJIb30BaHUIO STUX JOCTUKEHHUM B IPYTUX HayKax M MPUKIAJAHBIX chepax;

2) rpaIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIUTAHNE:

TOTOBHOCTHIO K BBIITOJIHEHUIO OOS3aHHOCTEH TpakJaHWHA W peal3alliid €ro MpPaB, MPEJCTABICHHEM O
MaTEeMaTHYeCKUX OCHOBaX (YHKIIMOHHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHUN, MPOLEAYpP TPaKIAHCKOTO
oOmiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXACHUIO STUYECKHX MPOOJIEeM, CBA3aHHBIX C
MPAKTUUICCKUM NPUMCHCHHUEM I[OCTI/I)KGHI/Iﬁ HAayKH, OCO3HAHUEM BaXXHOCTHU MOPAJIbHO-3TUYCCKUX IMPUHIIUIIOB B
JESITETbHOCTH YYEHOTO;

3) Tpyi0BOE BOCIIMTAHME:

YCTaHOBKOW Ha aKTMBHOE Y4YacTHE B PEIICHUU MPAKTUYECKUX 3a/1ad MaTeMaTH4YeCKOW HamlpaBlIeHHOCTH,
OCO3HAHHWEM BAXKHOCTH MAaTEeMAaTHYECKOTO OOpa3oBaHUs HA TPOTSHKCHWHM BCEH IKU3HU JUISl  yCIICITHOM
npodeccnoHanbHOM AESITENLHOCTH U PAa3BUTHEM HEOOXOUMBIX YMEHHM, 0CO3HAHHBIM BBIOOPOM U ITOCTPOEHUEM
WHIUBUAYATHHONH TPAEKTOPUU OOpa30BaHMSI W JKU3HEHHBIX IUTAHOB C YYE€TOM JUYHBIX HWHTEPECOB H
OOIIIECTBEHHBIX MTOTPEOHOCTEN;

4) acTeTHYECKOE BOCTIUTAHUE:

CIOCOOHOCTBIO K AMOIIMOHAIBHOMY ¥ ACTETHUYECKOMY BOCIPHUSATHIO MaTEMaTHYECKHX OOBEKTOB, 3a/1ad,
pEelIeHuH, pacCyKIeHUH, YMEHHUIO BUACTh MaTEMaTHUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) neHHOCTH HAYYHOI0 MO3HAHUS:

OpHeHTaHHeﬁ B JCATCIBHOCTHM HAa COBPEMCHHYIO CHCTEMY HAYYHBIX HpeJICTaBJ'IeHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTSX pa3BUTUSA YCTIOBEKA, IPUPOABI 1 06IIIeCTBa, MOHUMaHHUEM MaTeMaTHUYECKOMN HAaYyKH KaK C(l)epBI
YeNOBEYEeCKON eATEIbHOCTH, ITANoB €€ pa3BUTHs W 3HAYMMOCTH JUIsl Pa3BUTHUS IIUBUIM3AIMH, OBIAJICHUEM
SI3BIKOM  MATEMAaTUKU M MaTeMaTU4eCKOU KyHBTypOf/'I Kak CpCACTBOM IIO3HAHUA MHpA, OBJIAJACHUCM
MPOCTEHIIMMH HAaBbIKAMU HCCIIEA0BATEIBCKOM IEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GOpMHPOBAHME KYJbTYPbI 3I0POBbS M 3MOIHOHAJIBHOIO
Os1aromosty4ms:

TFOTOBHOCTBIO MPUMCHATH MATCMATUYCCKHUC 3HAHUA B MHTCPCCAX CBOCTO 3J0pPOBbiA, BCACHUA 3J0POBOTO
oOpa3a >Xu3HU (340pOBOE NMUTAHWE, COATAHCUPOBAHHBIA PEKUM 3aHATHUH M OT/ABIXA, PETyJsipHas (pu3nyeckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKAa pe(IeKCUH, TPU3HAHUEM CBOETO TpaBa Ha OMIMOKY M TaKOTO Ke
IpaBa JIpyroro 4eJloBeKa;

7) 3K0JI0THYeCKOe BOCTIMTAHUE:



OpHEHTAIlMEeH Ha MPUMEHEHHE MAaTeMAaTHYECKUX 3HAHUW IS penieHHUs 3a7ad B 00JacTH COXPAaHHOCTH
OKpY’KaIoIlle Cpeibl, MIIAHUPOBAHUS MOCTYNKOB M OLEHKH UX BO3MOXKHBIX MOCIHEACTBUU IJI OKPYKAIOIICH
Cpelbl, 0OCO3HAHUEM TTI00aTHHOTO XapaKTepa SKOJOTHIECKUX POOJIeM U MMy Tel MX PelieHus;

8) ajanTanus K U3MEHAKIIMMCS YCJIOBUIM CONUAILHOM ¥ IPUPOJTHOM Cpebl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBUSAX HEONPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH KOMIIETEHTHOCTH
4yepe3 MPaKTUUECKYIO e TEIbHOCTh, B TOM YHUCIIE YMEHUE YUUTHCS Y IPYTUX JIF0JIeH, MPUoOpeTaTh B COBMECTHOM
NEeSITeIbHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OIbITa IPYTHUX;

HEOOXOAMMOCThIO B ()OPMHUPOBAHHWU HOBBIX 3HAHWUM, B TOM 4ucie (OPMYJIUPOBATh HACH, TOHSITHS,
TUIOTE3bl 00 00BEKTaX W SIBICHHUSAX, B TOM YHCJIC paHEe HEU3BECTHBIX, OCO3HABATh JACPUIIUTHI COOCTBEHHBIX
3HAHUW U KOMIIETEHTHOCTEN, IIJIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMATH CTPECCOBYIO CHUTYAIMIO KaK BBI3OB,
TPeOYIOIIHMI KOHTPMED, KOPPEKTUPOBATH MIPUHUMAEMBIC PEIICHUS W ICUCTBHS, (OPMYJIUPOBATh U OILICHUBATH
PHUCKH | ITOCICACTBUS, GOPMHUPOBATH OIIBIT.

METANIPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/1bHBbIE yHHBepCAJIbHbIE Y4eOHbIe AelicTBHSA

ba3oBble Jiornyeckue 1eMCTBUSA:

® BBIBISATH U XapaKTEPU30BaTh CYUIECTBEHHbIE MPU3HAKM MATeMAaTUYECKUX OOBEKTOB, MOHSTHUH,
OTHOILIEHUH MEXAYy TOHITHAMH, (POPMYJIHPOBATH OMNPEIACICHUS TOHSATHH, YCTaHABIWBATH
CYILIECTBEHHBIH MPU3HAK KJIacCU(UKAIMKU, OCHOBAHHS JUIsi 00OOIIEHUS M CpaBHEHHS, KPUTEPUU
MIPOBOIMMOTO AHAJIN3A;

® BOCHPHUHHUMATh, GOPMYIUPOBATH U MPEOOPA3OBBIBATH CYKJIEHHUS: YTBEPAUTEIHHBIC U OTPHUIIATEIIbHBIE,
€IMHUYHBIC, YACTHBIEC U OOIIIHE, YCIOBHBIE;

® BBIIBJIATH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TMPOTHBOpPEYHUs B (pakTax, JTAHHBIX,
HaOMIOJICHUAX U YTBEP)KICHUAX, TMpeyiaraTb KPUTEPHUH JUIsl BBISBICHUS 3aKOHOMEPHOCTEH W
MIPOTUBOPEUUI;

e JienaTh BBIBOJIBI C UCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U MHIYKTUBHBIX YMO3aKJIFOUEHHUI,
YMO3aKJIFOUEHU 110 aHAJIOTUU;

e pa3buparh JOKa3aTENbCTBA MAaTEMATHYECKUX YTBEPKACHUM (MIpsIMbIe U OT MPOTUBHOTO), MPOBOIUTH
CaMOCTOATEIIHO HECIIOKHBIC JIOKA3aTeIhCTBA MATEMAaTHIECKUX (DAKTOB, BRICTPANBATh apTyMEHTAITHIO,
MIPUBOJIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

e BBIOMpATH CIIOCO0 pelIeHus yaeOHoM 3a1a4un (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHS, BHIOMPATh
HauOoJee MOAXOAAIIUN C YIETOM CAMOCTOSTEIHHO BBIICTICHHBIX KPUTEPHUER).

basoBbie ucciienoBare/bCKie 1eHCTBUA !

® JCIOJIb30BaTh BOMPOCH! KAaK MCCIEIOBATEIbCKUN WHCTPYMEHT TMO3HAHUs, (hOPMYJIUPOBATH BOIIPOCHI,
(bUKCUpyOIIMe MPOTHBOPEUYUE, MPOOJIIEMY, CaMOCTOSTEIbHO YCTaHABIMBATH HMCKOMOE M JIaHHOE,
(hopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UINIO, MHECHHUE,

® T[POBOJUTH IO CAMOCTOSITENIBHO COCTABICHHOMY IUIaHY HECIOXKHBIA OSKCIEPUMEHT, HEOOIbIIOoe
HCCTIEIOBAHME 10 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHIECKOTO O0BEKTa, 3aBUCUMOCTEN O0OBEKTOB
MEXy COOOM;

® CaMOCTOSITENBHO (HOpPMYIHpPOBaTH OOOOIIEHHWS ¥ BBIBOABI IO pe3yJbTaTaM IMPOBEAEHHOTO
HaOIIO/ICHUsI, WCCIEIOBaHMUs, OILIEHWBATh JOCTOBEPHOCTH IOJIYYCHHBIX PE3yNbTaTOB, BBHIBOJOB U
0000IIeHMIT;

® [POrHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOILIECCA, a TAKIKE BBIIBUTaTh IPEIIOIO0KEHNS O €r0 Pa3BUTHU
B HOBBIX YCJIOBUSIX.

Pabora ¢ undopmaumeii:



BBISIBJISITH HEJIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAINH, JaHHBIX, HEOOXOIUMBIX AJISl PELICHUS
3a/1a4y,

BBIOMpATh, AHATU3UPOBATh, CHUCTEMATH3UPOBATH W HHTEPIPETHPOBATH HHPOPMAIMIO PAITUYHBIX
BUJIOB U (DOPM MpeACTaBICHUS;

BbIOMpaTh (popMy mpeicTaBiIeHHS HHPOPMALUMN U WUTIOCTPUPOBATH peUIaeMble 33/Ja4l CXEMaMH,
JauarpaMMmaMu, HHOU rpadukoii 1 uX KOMOMHALMSIMY,

OLIEHUBATh HAJAEKHOCTh HWHPOPMALMKM MO  KPUTEPUSAM, MPEAJOKECHHBIM  YUYHUTEIEM WU
c(hOpMyJIMPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHLIeyHI/IBepcaﬂbﬂbleyqeﬁﬂbleﬂeﬁCTBHﬂ:

BOCIIPUHUMATH U (DOPMYITHPOBATH CY’KACHUS B COOTBETCTBUHU C YCIOBHSMHM U LIETSIMH OOLICHUS, SICHO,
TOYHO, 'PaMOTHO BbIPAKaTb CBOXO TOYKY 3pCHHSA B YCTHBIX U IMCbMCHHBIX TCKCTAaX, 1aBATh ITOSICHCHUSA
0 XOJIy PeUICHUs 331a4l, KOMMEHTHPOBATh MOJTyYSHHBIN Pe3yJIbTarT;

B X0Jie¢ OOCYXIIECHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAeMOIH TEMBI, MPOOJIEMBbI, pelraeMoi
3aJaui, BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA TOWMCK PEIICHUS, COMOCTaBJISATh CBOM CYXKICHHS C
CYXJICHUSIMH JIDYTHX YYaCTHUKOB JHaiora, oOHApy>KWBaTh pas3iIHMuUe M CXOJCTBO IO3MUIIMH, B
KOPPEKTHOH opMe GOopMyITMPOBATH PA3HOTIACHS, CBOM BO3PAXKCHHS;

MIPEJICTABIIATH PE3YIbTAThl PEIICHUS 3a/1a4H, SKCIICPUMEHTA, HCCIICIOBAHUS, IPOEKTa, CAMOCTOSTEIIEHO
BBIOMPATh (OpMAT BRICTYIIIICHUS C YYETOM 3324 MPE3EHTAIN 1 OCOOCHHOCTEH ayIuTOPHH;
[IOHUMAaTh U UCIOJb30BaTh MPEUMYILECTBA KOMAaHIHON M HMHIAUBUAYAIbHOM pabOThHI MpPU PELICHUU
y‘-Ie6HbIX MAaTEMAaTUYCCKHUX 3aJa4,

IIPUHUMATh LI€Jb COBMECTHOM J€ATEIbHOCTH, IUIAHUPOBATH OPraHU3aL[MI0 COBMECTHOM pPalOTHI,
pacrmpenenaTh BUIBI pabOT, JOTOBAPUBATHCS, 0OCYXKIATh MPOILECC W Pe3ysIbTaT paboThl, 0000IIaTh
MHEHUS HECKOJIbKHX JTFOJICH;

y4acTBOBaTh B TPyMNMNOBBIX Gopmax paboTsl (0OCYkIeHUS, OOMEH MHEHHUSIMH, MO3TOBBIE IITYPMBI U
JpyTHE), BBIOIHATH CBOIO YacTh pabOThIl MU KOOPAMHUPOBATH CBOM JIEHCTBHUS C APYTMMH YJIEHAMHU
KOMaH/Ibl, OIICHHBATh KAYECTBO CBOETO BKJIaJa B OOIINIA MPOAYKT IO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKaMU B3aHMOHeﬁCTBHﬂ.

PeryisiTUHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBHUSA
Camoopranmusanus:

CaMOCTOSITENIHO COCTaBIATH IUIAH, aJlTOPUTM pELIeHUs 3a/1aud (WIM €ro 4acTb), BBIOMpATh CHOCO0
pelieHust ¢ y4€ToM HMMEIOIUXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh M
KOPPEKTHPOBATh BapUAHTHI pelIeHUl ¢ yuéToM HOBOW MH(pOpMAaLIUH.

CaMOKOHTPOJIb, SMOLMOHAIbHBIMUHTEJVICKT:

BIIQJIETh  CIOCOOAMU  CaMOMPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3yjibTara  pPelIeHUs
MaTeMaTHUeCKOM 3a/1aun;

NPEIBUAETh TPYIHOCTH, KOTOPbIE MOT'YT BOZHUKHYTbH IPU PELICHUM 3a]1a4yd, BHOCUTh KOPPEKTUBHI B
OCATCIIBHOCTb HAa OCHOBEC HOBBIX O6CTO${T €JIbCTB, Hafl}IeHHBIX OI_HI/I6OK, BBIABJIICHHBIX praHOCTeI}'I;
OILICHUBATh COOTBETCTBHE pPe3yJIbTaTa JAEATEIHHOCTH IMOCTABICHHOW I M YCIOBHSM, OOBSICHSTH
HpI/I'-II/IHBI JOCTHIXCHUA NI HEAOCTHIXKCHUSA 1LICTIN, HAXOAHUTh OHII/I6Ky, JaBaThb OHCHKy HpI/I06peTéHHOMy
OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K koniry o0y4yenus B 7 kjacce 00y4aromnics MOIYyYUT CISAYIOIINE TPEAMETHBIE pe3yIbTaThl:

Uu

CJIa 1 BBIYUC/ICHUA

BoinonusATe, coderass yCTHbIE M MUChMEHHbIE MPUEMBI, apupMeTUUECKre IEHCTBUS C PallMOHAIbHBIMU

YHCJIaMMU.

HaxonuTh 3Ha4eHUs YMCIOBBIX BEIPAXKEHUH, MPUMEHATH pa3HO00pa3HbIE CIIOCOOBI U TPUEMBI BBIYUCIICHUS
3Ha4eHUH IPOOHBIX BBIPAKEHUH, CoepKauX OOBIKHOBEHHBIE U JECATUYHBIEC APOOH.



[TepexoauTs OT omHOW (HOPMBI 3amMKMCH YUCENT K Apyrod (mpeoOpa3oBBIBaTH NECATHYHYIO IpoOh B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO AECATUUHYIO IPOOBb).

CpaBHMBATH M YHOPSIOYMBATH PAllMOHATILHBIC YUCIIA.

OxpyrisTh yucna.

BbInonHATs OPUKHUIKY U OLIEHKY pe3yJbTaTa BBIYMCICHUM, OLEHKY 3HAUEHHWH YHMCIIOBBIX BBIPAKEHUU.
BEINONHATE AEHCTBUS CO CTENEHAMH C HATYPaJbHBIMHU ITOKA3aTEIISIMU.

[TpuMeHATH MPU3HAKH JEITUMOCTH, Pa3JIOKEHUE HA MHOXKUTEIN HATYPaJIbHbBIX YHCEIL.

Pemarb  mpakTHKO-OpUEHTHUPOBAHHBIE  3a7aud,  CBA3aHHbBIE C  OTHOLICHHMEM  BEJIHMYUH,
MIPOIMOPLIMOHAIIBHOCThIO BEJIMYMH, MPOLIEHTAMHU, WHTEPIPETUPOBATh PE3YyIbTAaThl pPEHICHHs 3a/ad C y4ETOM
OrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU PAaCCMaTPUBAEMBIX OOBEKTOB.

AnredpanyecKkue BbIpaskeHUs

Hcnonb3oBarh anreOpanyueckyl0 TEPMUHOJOTHUIO M CHUMBOJIMKY, MPUMEHATH €€ B IMpOIlecCe OCBOCHUS
y4eOHOro MaTepuana.

HaxonuTs 3HaueHust OyKBEHHBIX BBIPAKEHHUH MTPH 33JJaHHBIX 3HAYEHUSIX IEPEMECHHBIX.

BrimonsaTe npeoOpa3oBaHuUs IIETOT0 BBIPAKEHUS B MHOTOWICH NPHBEICHHEM MOJOOHBIX CIaraeMbIX,
PacKpbITHEM CKOOOK.

BoInonHAT, yMHOKEHUE OJIHOW/IEHA HA MHOTOWIEH U MHOT'OYJIeHAa Ha MHOTOUIECH, MPUMEHATH (POpMYJIbI
KBaJipaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCy1IecTBIATh Pa3yioKEHUE MHOIOWIEHOB Ha MHOXHUTENIN C MOMOIIbIO BBIHECEHUS 3a CKOOKM OOIIEro
MHOKUTEJS], TPYINIUPOBKH CIaraeMbIX, MpUMeHeHus: (OpMYJ COKPAIEHHOTO YMHOKEHUSI.

[TpumensTh mpeoOpa3zoBaHUsI MHOTOUICHOB ISl PEIICHUS PA3TUYHBIX 33/1a4 U3 MAaTEeMAaTUKH, CMEXHBIX
MPEMETOB, U3 PEaTbHON MPAKTUKH.

Hcnonb30Bath CBOICTBA cTENEHEN ¢ HaTypalbHBIMU MOKA3aTENISIMU JUIsl IPEOOPa30BaHUS BHIPAKEHUH.

YpaBHeHHd U HEPABEHCTBA

Pemate nuHeliHBIE ypaBHEHUS C OJHOM MNEpPEMEHHOM, NMPHUMEHss IpaBUia IepexoJa OT HCXOJHOTO
YpaBHEHMS K paBHOCHJILHOMY eMy. IIpoBepsTh, ABIAETCS 1 YUCIO KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOIbI TP PEIICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupath mpUMepHI Iap YHCe, SBISIONIMXCS PEIICHHEM JTMHEHHOTO YPaBHEHUS C ABYMS TIEPEMEHHBIMH.

CTtpouTh B KOOPAMHATHOM MIIOCKOCTH IpauK JIMHEHHOIO ypaBHEHHUS C ABYMsI IEPEMEHHBIMU, MOJIb3YSCh
rpadMKoOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemrate cuctembl IByX JTHHEHHBIX YPaBHEHHH C IByMsI IEPEMEHHBIMH, B TOM YHCIIE TPAaPUUECKH.

CocTaBnaTh U pemarh JUHEHHOE YpaBHEHUE WIM CUCTEMY JIMHEHHBIX YpaBHEHHI MO YCIIOBHUIO 3a/1auH,
MHTEPIPETHPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ[au¥l IOJyYE€HHBIN pe3ybTarT.

DyHKIUH

N300paxaTh Ha KOOpIMHATHOW MNPSMOIl TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM KOOpAMHATaM, JYyYH,
OTpPE3KH, HHTEPBAIIbI, 3aITMCHIBATH YMCIIOBBIC TIPOMEKYTKH Ha aJreOpandecKoM sI3bIKe.

OTMmeyaTh B KOOPIMHATHOM MJIOCKOCTH TOYKHU I10 33JaHHBIM KOOPJMHATaM, CTPOUTH TpapUKH JIMHEHHBIX
¢yukuuit. Ctpouts rpaguk QyHKIUH Y = [X|.

OnwuceBaTh ¢ MOMOIIBIO (D)YHKIMKA HM3BECTHBIE 3aBUCUMOCTH MEXIy BEIMYMHAMH: CKOPOCTB, BpPEMS,
paccrosiHue, 11eHa, KOJIMYECTBO, CTOMMOCTb, TPOU3BOIUTENILHOCTD, BpeMSs, 00bEM paboThI.

HaxonuTs 3HaueHune GyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[TonumaTts rpaduyeckuil crmocod MpPEACTaBICHUS U aHanmM3a UHPOPMALMU, U3BIEKaThb U
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPadUKOB peaabHbIX MPOIECCOB U 3aBUCUMOCTEH.

K koH1y 00yuenus B 8 kjacce 00y4aronuiics Moy4yuT ciaeyroe NpeMeTHbIE Pe3yIbTaThl:

Yucia v BbIYUCTICHUA

Vcnonp30BaTh HavajbHbIE IMPEACTABICHUS O MHOXKECTBE JACHCTBUTEIBHBIX YHUCEN MJIsi CpaBHEHUS,
OKPYTJICHUS ¥ BBIYUCIICHUN, N300pakaTh EHCTBUTEIbHBIC YHCIIa TOUKAMHU Ha KOOPIWHATHOMN TIPSIMOIA.

[IpumensTh MOHATHE apu(PMETHUECKOT0 KBAJAPATHOTO KOPHS, HAXOAUTH KBaJpaTHBIE KOPHU, UCTIOIb3Ys
IPU HEOOXOJMMOCTH KAJIBKYJISATOP, BBIMOIHATE IPE0Opa30BaHusl BRIPAKEHUHN, COIEpKAIINX KBaJpaTHbIEC KOPHHU,
HCIIONIb3Ysl CBOMCTBA KOPHEN.



Hcnonp30BaTh 3anucu OOIBIITUX U MAJTBIX YUCEN C TIOMOIIIBIO JECATUIHBIX ApoOeH u cTernene uncia 10.

Auredpanyeckue BbIpasKeHUs

[IpuMeHATh TMOHATHE CTENEHH C IIeNBIM II0Ka3aTesleM, BBIIOJIHATH MPeoOpa3oBaHUsl BBIPAKEHHH,
CoJIep KallluX CTENEHHU C LEIbIM IT0KA3aTEIEM.

BoInonHATh TOX/IeCTBEHHBIE TPE0Opa30BaHus PallMOHATBFHBIX BBIPAXKEHUN HA OCHOBE MPABUJ JEHCTBUI
Ha/1 MHOTOWIEHAMH U aNre0pandecKuMu APOOsMH.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIH.

[IpumensTh npeoOpa3oBaHus BBIPAKEHUN AJI PEIIEHUs PAa3IMYHBIX 3a7ad U3 MaTEeMaTHKH, CMEKHBIX
MIPEAMETOB, U3 PEAIbHON TPAKTUKH.

YpaBHeHusi 1 HepaBeHCTBA

Pemarp nuHelHbIE, KBaJIpaTHbIE YPaBHEHUS U PAllMOHAIbHBIE YPAaBHEHHUS, CBOJSAIINECS K HUM, CUCTEMBbI
JBYX YPaBHEHUU C JBYyMs IEPEMEHHBIMHU.

[IpoBoauTh mpocTENIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YpaBHEHHI, B TOM YHUCIE C IPUMEHEHUEM
rpaduyecKux MpeacTaBieHui (ycTaHaBIMBaTh, UMEET JIM YPaBHEHUE WM CUCTEMA YpaBHEHHUM pelleHusi, €Ciu
HMMEET, TO CKOJIbKO, U TIpouee).

[lepexonuThs OT croBecHOM (HOPMYIHUPOBKM 3aaud K €€ anreOpandyeckol MoJenu ¢ MOMOUIBIO
COCTABJICHHS] YPAaBHEHHUSI WJIM CUCTEMbl YPaBHEHUW, UHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3a7aul
ITOJIyYEHHBIN pe3yJIbTar.

[IpuMeHsITh CBOMCTBA YUCIIOBBIX HEPABEHCTB JJIsi CPAaBHEHUS, OLIEHKH, pPElIaTh JIMHEHHbIE HEPABEHCTBA C
OJTHOM MepeMEHHOW U UX CHCTEMBbI, JaBaTh rpa@UuecKyl0 WIUTFOCTPALMI0O MHOXKECTBA PEIICHUN HEpaBEHCTBA,
CUCTEMbI HEPABEHCTB.

DyHKIUH

[Tonumats 1 UCIOIB30BaTh (PYHKIMOHAJIbHBIE OHATHUS U SI3bIK (TEPMUHBI, CAMBOJINYECKHE 0003HAUEHN),
OIpeIeNIATh 3HaueHUe (PYHKIIMH [0 3HAYSHUIO apryMEHTa, ONPeIeNIATh CBOMCTBA (PYHKLUH 110 €€ TpaduKy.

Ctpouts rpaduku 3J€MEHTapHbBIX QYHKLIUH BUJA:

y =ki/x,y =x2,y =x3,y = |x|, y = VX, OTiCHIBATH CBOICTBA YHCIOBOI byHKIUYU M0 e€ rpaduKy.

K koHIty 00y4yeHus B 9 kjacce o0y4aromuiics MONy4uT CIeAyIoIIne IpeAMETHbIE pe3yIbTaThl:

Yucna v BbIYMCICHUSA

CpaBHUBaTh U YIOPSAI0YNBATH PAllMOHAJIbHBIE U HPPALIMOHAIILHBIE YHCIIA.

BoimonHATe apudmernyeckue NEHCTBUS C pallMOHAIBHBIMU YMCIIAMH, COYeTas YCTHbIE M MUCbMEHHBIE
IIPUEMBI, BBIITOJIHATH BBIYNCIICHHSI C UPPALMOHATIBHBIMY YU CIIAMH.

HaxoauThs 3HaueHWs] cTeneHed C LeNbIMU I[MOKa3aTeasIMH U KOpPHEH, BBIUMCISTH 3HAYEHMS] YHCIIOBBIX
BBIPA)KCHU.

OKpyIJsITh JEHCTBUTENbHBIE YHCIIA, BHIIOIHATE MPUKUJIKY PE3y/bTaTa BBIUMCIEHUH, OLIEHKY YHCIOBBIX
BBIPAKCHUM.

YpaBHeHHsI U HEPABEHCTBA

Pemarp nuHeiiHble U KBaJpaTHbIE YpaBHEHUS, YpaBHEHUs, CBOJASIIMECS K HUM, MpoCTellIne IpoOHO-
paloHaIbHbIE YPABHEHUS.

Pemarp cuctembl OBYX JIMHEHHBIX YpPaBHEHUH C JIByMsl IIEPEMEHHBIMU M CHCTEMBI JABYX YPaBHEHHH, B
KOTOPBIX OJTHO YPaBHEHUE HE SIBIISIETCS JTMHEHHBIM.

Pemarp TekcToBble 3ajauyu aiaredpanyeckuM CHOCOOOM C IMOMOIIBIO COCTaBJICHHUS YPaBHEHMsS WIIU
CUCTEMBI JIByX YPAaBHEHHUH C ABYMsI IEPEMEHHBIMHU.

IIpoBOAMTH IIpOCTENIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPAaBHEHMI, B TOM YHUCIIE C IPUMEHEHUEM
rpaduyeckux mpeacTaBieHuil (ycTaHaBIMBaTh, UMEET JIM YpPaBHEHHUE WM CUCTEMa YpaBHEHHM pelieHusi, eciu
HMMeEET, TO CKOJIbKO, U TIpouee).

Pemate nuHEiHbIE HEpaBEHCTBa, KBaJpaTHbIE HEPAaBEHCTBA, M300pa’kaTh peEIIEHHE HEPaBEHCTB Ha
YHCJIOBOM MPSIMOM, 3aIIUCHIBATh PEIIEHUE C IOMOIIBbIO CUMBOJIOB.

Pemrate cucteMbl IMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIINE KBAAPATHOE HEPABEHCTBO,
n300paxkaTh peleHue CUCTEMbI HEPABEHCTB Ha YHCIIOBOU MPSAMOIL, 3aITUCHIBATH PEIICHHUE C TOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA TP PELIEHUH Pa3IMUHBIX 3a7ad.



DOYyHKIUT
Pacrio3naBate QpyHKIMM H3yueHHBIX BUOB. [I0Ka3bIBaTh CXeMAaTUYECKH PACTIONOKEHUE HA KOOPIUHATHON

miockoctd rpaduxoB GyHkimii Buga: Yy = kx, y = kx + b,y = kix, y=ax2 + bx + ¢,y =x3,y =Vx, y = |x|, B
3aBUCHMOCTH OT 3Ha4YCHHUH KO3 GHUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpouth M u300pakaTh CXEMAaTHUECKH TIpauKH KBAAPATUYHBIX (YHKIMI, ONHUCHIBATH CBOMCTBA
KBaJPaTUYHBIX QYHKLIUH 110 UX rpadukam.

Pacnio3naBath KBaJgpaTHUHYIO (GYHKIHUIO 110 (OpMYIIe, IPUBOAUTH IPUMEPHI KBaPAaTHUHBIX (QYHKIHUN U3
peanbHON )KNU3HU, (PU3UKHU, TEOMETPHUH.

YucsioBble M0CT€10BATEILHOCTH U MPOTPECCHH

Pacrnio3naBath apupmMeTHIEeCcKyI0 1 TE€OMETPUIECKYIO IIPOTPECCUH MPH PasHBIX croco0ax 3aJaHus.

BEINONMHATE BBIYUCIEHHS ¢ UCHOIB30BAaHUEM (OPMYIT N-TO WieHa apu(METHUECKOW U T€OMETPHUECKOM
IPOTPECCUii, CyMMBI TIEPBBIX N YJICHOB.

N300paxkaTh YiIEHBI IOCIEI0BATEILHOCTH TOYKAMHU HAa KOOPAWHATHON TIOCKOCTH.

Pemrate 3amaun, CBS3aHHBIE C YHCIOBBIMU ITOCIICOBATEILHOCTSMHI, B TOM YHCJE 337a4ll U3 pealbHOU
KHU3HH (C UCMIOJIB30BAHUEM KAJIbKYJIATOPA, HU(POBBIX TEXHOIOTHIA).



TemaTH4yeckoe NVIAHNPOBaHUE € YKA3aHHEM KOJMYECTBA aKaJeMHYeCKHX YaCOB, OTBOJUMBIX HA OCBOEHHE KAK/A0i TeMbl y4eOHOr0 Kypca u
BO3MO’KHOCTH MCIOJIH30BAHMS 110 3TOM TeMe 3JIEeKTPOHHBIX (HH(pPOBHIX) 00pa30BaTeIbLHbIX PECYPCOB

Temarudeckoe MIaHUPOBaHUE 10 anredpe B 7-9 Kiacce COCTaBIEHO C y4eTOM paboyel mporpaMMbl BOCIUTaHUs. BocnuTarenbHbIi MOTEHIMA TaHHOTO
y4eOHOTo mpeMeTa 00eCeunBaeT pearn3aliio caeIyoInX HeIeBbIX TPUOPUTETOB BocnuTaHus ooydaronmxcs O0O0:

e BOCIHUTaHUE Yy yYaIIUXCS JIOTHYECKOHN KYJIbTYPbl MBIIIJICHHUS, CTPOTOCTU U CTPOMHOCTH B YMO3aKIIIOUEHUSX;

e  pacUIMpEHHE KPyro3opa ydaluuxcs 1 MOJHATHE KYJIbTYPHOIO YPOBHS IIOCPEACTBOM COJEPKAHUS MAaTEMAaTUYECKUX 3a/1a4.

e (opMupOBaTh yBaXKEHUE K TOCTHKEHUSAM UEJIOBEUECKOr0 FeHUs, YOSKIEHHOCTh B B&)KHOCTU MaTeMaTHUECKUX 3HAaHUM B IPAKTUYECKOHN KU3HU
YeJI0BEKa, IPU3HAHUE PAJOCTU TBOPUECKOIO TPYAa KaK OAHOU U3 OCHOBHBIX YEJIOBEYECKUX LICHHOCTEH;

e  OBJIAJICHUE OCHOBHBIMM HaBBIKAMHU HCCIIEI0BATEIbCKON AEATEIBHOCTH, YCTAHOBKA HA OCMBICIICHHUE OIbITA, HAOIIOIEHHUH, IOCTYIIKOB M CTPEMIICHUE
COBEpIIEHCTBOBATh YTH JOCTUKEHUSI MHIUBUIYAIbHOIO U KOJUIEKTUBHOTO OJIarOnoJIyyusl.

7 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne i/ Konrpoabnbsie IIpakTHyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Yucia ¥ BeIYKCIEHNS. PalinoHanbHbIe Yncia 25 1 bubmmorexa [IOK
¢ COTCHIA. Talto © e https://m.edsoo0.ru/7f415b90
bubmmoteka IIOK
2 A 27 1
ArCOpaHeCKHCBLIPIKCHIA https://m.edsoo.ru/7f415b90
bu6nunorexa LIOK
2 1
3 ¥ PaBHCHILA 1 HEpaBeHCTBa 0 https://m.edsoo.ru/7f415b90
bubnunorexa LIOK
4 K . D 24 1
OOPAMHATH 1 rpaduKit. PyHicin https://m.edsoo.ru/7f415b90
but6mmorexa [IOK
IT 1
> OBTOpettite it 0G00LeHHE y https://m.eds00.ru/7f415b90
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 5 0
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8 KVIACC

KosaunuecTBoyacoB DJIeKTPOHHbIE
Ne HaumeHoBaHuepasaejioB U (mudpoBbIe)
n/n TEMIIPOrpaMMbl Bcero Koutpoabnbiepaborsl  IIpakTnueckuepadorsl P
o0pa3oBaTebHbIEepecypChI
1 UYucna u Beruncienus. KBagparuele 15 1 Bu6muoteka [JOK
KOPHHU https://m.edsoo.ru/7f417af8
5 Uucna u BeraucieHus. CTEICHD ¢ LEIbIM 7 bubnunoreka LIOK
HIOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKUEeBbIPAXKEHUS. 5 1 bubnnorexa [JOK
KBagpaTHeIiTpEXUIEH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKUeBbIPAKEHUS. 15 1 bubmmoreka [JOK
Anrebpanueckasipoon https://m.edsoo.ru/7f417af8
5 VYpaBuenus u HepaBeHcTBa. KBagparubie 15 1 bubmmoreka [JOK
ypaBHEHHUSI https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI 13 1 bubnnorexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bu6mmoteka IIOK
7 .H 12 1
VYpaBueHus u HepaBeHcTBa. HepaBeHcTBa httos://m.eds0o.ru/7f417af8
bubmmoreka IIOK
) .
8 YHKUHH. OCHOBHEICTIORATHS > https://m.edsoo.ru/7f417af8
bubnmorexa LIOK
9 o 4 9 1
YHKLUHH. THCIOBBIC GyHKLIMH https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
1 I1 1
0 OBTOpEHHE ¥ 0000MmeRHe 6 https://m.edsoo.ru/7f417af8
OBULIEE KOJIMYECTBO YACOB I10
i 102 8 0

I[TPOI'PAMME
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9 KJIACC

KoanuecTBouacon DJIeKTPOHHbBIE
Ne HaumenoBanuepasae/ioB u (mudpoBbIe)
n/n TEeMIIPOrpaMMbI Bcero KonTpoabubiepadorel  IIpakTuyeckuepadoTbl P
o0pa3oBaTebHbIEpPeCyPCHI
1 Yucna u Beruucienus. JleicTBUTEIbHbIC 9 bubmmoreka [JOK
qpcna https://m.edsoo.ru/7f419d08
VYpaBHEeHUs 1 HEPABEHCTBA. Y PaBHEHUS C bubmuorexa [IOK
2 . . 14 1
OJIHOM TIEPEMEHHOM https://m.edso0.ru/7f419d08
VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI bubmmoreka [JOK
3 . 14 1
ypaBHEHUIA https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
4 .H 1 1
VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 6 https://m.edsoo.ru/7f419d08
bubnuoreka [{OK
5 O 16 1
YHIHIH https://m.edsoo.ru/7f419d08
bu6 OK
6 YucnoBblenocae10BaTeIbHOCTH 15 1 htI/tIsz,I:I;I/?nT.GeI:ch])_E).ru 176419408
7 [ToBTOpenue, o6odIIEHNE, 18 1 bu6mmoteka IIOK
cUCTeMaTH3alMsI3HAHUI https://m.edsoo.ru/7f419d08
BILIEE KOJIMYECTBO YACOB II
OBII{ O CTBO HACOB I1O 102 6 0

I[TPOTPAMME
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