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BOCIHUTATEJBHBIA KOMIIOHEHT COJAEP)KAHUS PABOYEN ITIPOTPAMMBI

BocnuraTenbHbIN MOTEHIMAN TIpeaMeTa «Anredpa» peanu3yercs B COOTBETCTBUM C OCHOBHBIMH HANpPaBICHUSMHU BOCIUTATEIBHOW NIESTEIBHOCTH U B
cootBetcTBuH ¢ [Iporpammoii Bocrimtanust MKOY bytunnackas COLLL
Ypoku anreOpbl MPU3BaHbI PElIaTh 3a1a4u 00ydeHUs, ONPeACAEHHBIC TOCYIaPCTBEHHON MPOrpaMMON, U 33J]a4i BOCITUTAHMS JIMYHOCTH TIOJIPACTAIOICTO
TIOKOJICHUSI B HEPAa3PhIBHOM C€/IMHCTRE.
Peanuzanus negarorndeckuMu pabOTHUKAMH BOCITUTATELHOTO TIOTEHIIMANIA YPOKOB alreOphl Mpeoiaraet cieayromniee:

- YCTaHOBJICHHE [IOBEPHUTEIbHBIX OTHOLICHUH MEXIY IMEAarorndeckuM paOOTHHUKOM M OOYHYalOIIMMHUCS, CIIOCOOCTBYIOUIMX MO3UTUBHOMY BOCIPHSTHIO
oOyJarommmecs TpeOOBaHUN W TMPOCHO TEeNarormueckoro padOTHHKA, MPHUBICYCHHIO WX BHUMaHUS K OOCYKIaeMoll Ha ypoke WHGOpMAINH, aKTHBH3AIUU
MMO3HABATEJILHOMN JIEITEILHOCTH;

- moOyx/ieHre 00yJaroIuXcsi COOM0AATh Ha ypOKe OOIICPUHSATEIE HOPMBI TIOBEACHUSI, TPaBUIa OOIICHUS CO CTApIIUMU (TIeAarOTHIeCKUMH pabOTHUKAMHU )
W CBEpCTHUKaMHU (00YyJalOIMMUC ), TPUHIUIB YIeOHOH TUCIUIUINHBI K CAMOOPTaHU3aIINY;

- TIpUBJICYCHUE BHUMAaHHUsI OOY4YaIONIMXCsI K IICHHOCTHOMY aclleKTy M3y4aeMbIX Ha ypOKax SIBICHHH, OpraHuzanus X paboThl ¢ MmoiydaeMoil Ha ypoke

COLMANIbHO 3HAYMMOM MH(pOpMamell — MHUIUUPOBAaHUE €€ 00CYKACHUs, BBICKA3bIBaHUS 00yUarOIIMMKICI CBOETO MHEHHUS IO €€ TIOBOJY, BEIPAOOTKH CBOEro K Hel
OTHOUICHUS;

- HCIOJIb30BAaHHE BOCIIUTATENBHBIX BO3MOXKHOCTEH COIEp)KaHUs y4eOHOro MpeaMeTa depe3 JEeMOHCTPALHUI0 O0Yy4YaroLIMMCSl IPUMEPOB OTBETCTBEHHOIO,
TPaXJAHCKOTO TOBEACHUS, TPOSIBIICHHUS YEIOBEKOIIOOUS W J0OpOCEpIeHHOCTH, Yepe3 MOAOOp COOTBETCTBYIOIIMX TEKCTOB JJISI UTCHHS, 3a1ad JJIs PEIleHHS,
NPOOJIEMHBIX CUTYalMi AJ1s1 00CYK/ACHUS B KJlacce;

- TpUMEHEHHWE Ha YpOKE WHTEPAaKTUBHBIX (OpPM paboThl ¢ OOYYArONUMHCS: WHTEJUIEKTYalbHBIX UTP, CTUMYJIHUPYIOUIMX TO3HABATEIbHYI0 MOTHBAIIHIO
o0yJaromuxcs; AMJAKTHYECKOTO Tearpa, IJie MOJy4YEeHHbIE Ha YPOKE 3HaHUS OOBIIPBIBAIOTCS B TeaTpajibHBIX IOCTAHOBKAX; IMCKYCCHH, KOTOpBIE IaroT
00y4YarmmmMcs BO3MOXKHOCTb TIPUOOPECTH OITBIT BEICHUS KOHCTPYKTHBHOTO JIMAIIOTa; TPYIIIOBON paboThI HiIH padOoTHl B TIapax, KOTOPbIE y4aT KOMaHHOM paboTte u
B3aMMOJIEMCTBUIO C APYTUMHU JE€THMH;

- BKJIFOUCHHE B YPOK MI'POBBIX MPOLEAYP, KOTOPHIE TIOMOTAI0T MOAEPKATh MOTHBALIUIO 00YUYAIOIINXCS K TOTYYEHHIO 3HAHUH, HATAXKWBAHUIO TTO3UTHBHBIX
MEXJIMYHOCTHBIX OTHOIIEHHUH B KJIacce, IOMOTal0T YCTAHOBJICHHUIO JOOpOKenaTeabHOI aTMocdepsl BO BpeMs YPOKa;

- OpraHu3anuvs I]_IG(I)CTBB, MOTHUBHUPOBAHHBIX U 3PYAUPOBAHHBIX 06yqafoumxc;{ Haa HUX HEYCNCBAOMIMMH OJHOKJIACCHUKAMH, NAOLICTO UMM COHHUAJIBHO
3HAYHUMBIH OIIBIT COTPYAHHNYCCTBA U B3aMMHOM IIOMOIIIH,;

- MHULMHMPOBAaHHE M TMOAJEPIKKA HCCIEIOBATENBLCKON ESATEIbHOCTH OOYYaIOUIMXCSl B paMKax peaM3alld HWMH WHIWBUAYAJIbHBIX M TPYMIIOBBIX
WCCIIEIOBATEILCKUX MPOEKTOB, YTO JACT OOYyYaromKMCS BO3MOXKHOCTb TPHOOPECTH HAaBBIKA CaMOCTOSTEIHHOTO PEIICHHS TEeOPEeTHYEeCKON MpoOIeMsl,
TeHEepUPOBaHUS U O(OPMIICHHS COOCTBEHHBIX HCH, YBOKUTEIHHOTO OTHOINEHHS K UYy)XKUM HIesiM, opOpMIIEHHBIM B paboTax JIpyrux HMccienoBarelield, HaBbIK
MyOJINYHOTO BHICTYIUICHUS MEpe]] ay IMTOPHUEH, apryMEHTUPOBAHUS U OTCTAMBaHUs CBOSH TOUKH 3PEHHUS.



PesynpraTel enmuHCTBa y4eOHOM M BOCHHTATEIHHOW AESTEIHLHOCTH OTPaKEHBI B pazzaenie pabodeil mporpammbl «JIMUIHOCTHBIE pe3ynbTaThl HU3YUEHUS
yueOHOTrOo peaMeTa «AJredpa» Ha ypOBHE OCHOBHOTO 00IIEr0 00pa3oBaHU».

COJEPKAHUE YYEBHOTI'O KYPCA "AJITEBPA"

7 KJIACC

Yucaa ¥ BbIYHCTICHHS

PanmonanbHble yncia.

Jpobu OOBIKHOBEHHBIE W [ECATHYHBIC, IEPexXo]] OT omHoW Qopmbl 3ammcu Apobdel k apyroir. [loHsATHE panmMOHANBHOTO 4YHCTA, 3aMUCh, CPaBHEHUE,
YIOPAOOYMBAHUE PALIMOHANBHBIX Yhcel. ApupmeTnieckue IeiCcTBUS ¢ palMOHABHBIMH YciIaMu. Perienue 3a1a4d U3 peaabHOM NPaKTUKU HA YaCTH, Ha APOOH.

CreneHb ¢ HaTypaJbHBIM TOKa3aTeNeM: OIpejelieHHe, MPeoO0pa3oBaHne BBHIPAKCHUN Ha OCHOBE OIpECICHHUs, 3alHucCh OONbIIMX 4ucel. [IpoueHTsl, 3amuch
IPOLIEHTOB B BUJIE I[p061/1 H I[p061/1 B BUJIE IPOLIEHTOB. TpH OCHOBHBIE 3a/1a4M HA MPOLEHTHI, PEIICHUE 3a/lad U3 PEeajibHOM MPAKTUKHU.

[IpuMeHeHne NPU3HAKOB AEIMMOCTH, DA3JIOKEHHE Ha MHOXXUTENIM HATypalbHBIX ducel. PeanbHble 3aBUCHMOCTH, B TOM 4YHCIe HOpsMas U oOpaTHas
MIPOMOPLIUOHATIEHOCTH.

Aaredpanveckue BbIpasKeHHUS

[lepemenHble, yMCI0BOE 3HAUECHHUE BBIPAXKEHUS C NIEPeMEHHOM. JlomycTumble 3HaueHHs IepeMeHHbIX. [IpescTaBnenrne 3aBUCUMOCTH MEX/1y BEIMYMHAMHU B BHJE
¢opmynbl. Beruncnenust no dopmynam. IlpeoOpazoBanne OyKBEHHBIX BBIPQKEHHUH, TOKAECTBEHHO paBHBbIC BBIPAKEHMSA, MpaBWIa NPeoOpa3oBaHUsl CyMM H
MPOU3BEICHHI, PaBIJIa PACKPBITUS CKOOOK M PUBEACHHS MTOJOOHBIX CIIaraeMbIX.

CBoiicTBa CTENEHU C HATYPAIbHBIM IIOKA3aTENEM.

Opnnounens! 1 MHOTOWIeHbI. CTenieHb MHOTOWIeHa. ClI0XKeHne, BRBIYUTaHUE, YMHOXEHNE MHOTOWIEHOB. DOPMYIIbl COKPAIIEHHOIO YMHOKEHUS: KBaIpaT CyMMBbI 1
KBazpat pazHocTu. PopMyiia pa3HOCTH KBapaToB. Pa3nokeHre MHOTOWIEHOB Ha MHOXHUTEIH.

YpaBHenust

YpaBHeHHE, KOPEHb YpaBHEHHS, IIpaBUJia IPeoOpa30BaHus ypaBHEHHs, PABHOCUIIBHOCTh ypaBHEeHuUi. JInHeiiHOe ypaBHEHHE ¢ OJJHOI epeMEeHHOH, YUCI0 KOpHEil
JUHEMHOTO ypaBHEHUs, pelIeHHe JHUHEeWHbIX ypaBHeHUil. CocTaBieHHME YpaBHEHHWH 1O YCIOBHIO 3ajadyd. PelieHHMe TEKCTOBBIX 3ajjad C TOMOIIBIO
ypaBHeHuU#. JInHeiiHOe ypaBHEHHE C JByMs NEepeMEeHHbIMH W ero rpaduk. Crucrema NIByX JHHEHHBIX YpaBHEHHH C JByMs TMEpEeMEHHBIMH. PemieHue cucreM
YpaBHEHUH CTIOCOOOM I0JICTaHOBKH. [IpuMepHI pelieHus TEKCTOBBIX 3aa4 C TOMOIIbIO CUCTEM YPaBHEHHH.

Koopaunatse! u rpapuxn. @yHkuun

Koopaunara Toukn Ha npsimMoil. UuciaoBble NpOMEXYTKH. PaccTosiHue MexAy IBYMs TOUKAMM KOOPJAMHATHOM mpsiMoil. IIpsiMoyrosibHas cucremMa KOOpJAMHAT,
ocu Ox u Qy. AOcuucca W OpJWHATa TOYKM HA KOOPJAMHATHOM TuiockocTh. [lpumepsl rpadukoB, 3agaHHBIX (QopMmynamu. UTeHHe Tpa@uKOB peabHBIX



3apucuMocteid. [lonstue ¢ynkmum. ['padux pynkmun. CpoiictBa dynkmuit. Jlnneitnas dyakmus, e€ rpaduk. I'padux pynakuuum y= IxI. I'padmueckoe pemenne
JINHEUHBIX YPaBHEHUM U CUCTEM JIMHEWHBIX YPABHEHUM.

8 KJIACC

Yucaa ¥ BbIYHCTICHHS

KBaI[paTHbIﬁ KOp€Hb M3 4YuClia. ITousitue 06 HUppallMOHAJIBHOM YHUCIIC. I[eCﬂTI/I‘{HBIC HpI/I6J'II/DKeHI/I$l HUPPpAlMOHAIIBHBIX YHCCIL. CsolicTBa apI/I(bMeTI/I‘ICCKI/IX
KBaJApaTHBIX KOpHCfI 1 X IPUMCHCHUC K HpeO6paBOBaHI/I}O YHUCJIOBBIX BBIpa)KCHI/II‘/'I " BBIYUCJIICHHUAM. I[CﬁCTBHTeHLHLIC quciia.

Anredpanyeckue BbIpaKeHUsA

KBaaparHblit TpEXUIeH; pa3ioKeHHe KBaJIPATHOTO TPEXUICHa HA MHOKHUTEIIH.
Anrebpandeckast 1poOb. OCHOBHOE CBOMCTBO ajreOpandeckoi npoou. ClokeHHe, BRIYMTAHUE, YMHOXKCHUE, JICJICHHE anreOpandyeckux apooOeii. ParmoHanbHbIe
BBIPXKEHUSI U UX IPEoOpa3oBaHue.

YpaBHeHMs1 1 HEPAaBEHCTBA

KpanmpatHoe ypaBHeHuWe, ¢GopMmyia KOpPHEW KBajpaTHOro ypaBHeHus. Teopema Buera. PemieHue ypaBHEHMIA, CBOJISINMUXCS K JIMHEHHBIM M KBaJPaTHBIM.
[pocreiimme npoOHO-paOHATEHBIE YPABHEHNSI.

I'padmueckas mHTEpHIpeTanys ypaBHEHHHA C ABYMS NMEPEMEHHBIMA W CHCTEM IIMHEHHBIX ypaBHEHUWI C IBYMs TepeMeHHBIMU. lIpuMepsl perieHus cuctem
HETTMHEHHBIX YPABHEHUH C ABYMSI IIEPEMEHHBIMHU.

Pemienuie TeKCTOBBIX 33J1a4 aNreOpanvdeckuM CrocoOoM.

UucroBble HEPABEHCTBA UM UX cBoWcTBa. HepaBeHCTBO ¢ oAHON mepeMeHHON. PaBHOCHIBHOCTH HEpaBeHCTB. JIMHEWHbIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucteMbl TMHEUHBIX HEPABEHCTB C OJIHON NEPEMEHHOM.

DYyHKINHU

[Honstre dhynkuu. O0IaCTh ONMpeaeIeH!s 1 MHOXKECTBO 3HaueHNH pyHKImu. CriocoObl 3a1anust QyHKIIHAH.

I'paduk pynkiun. Urenue cBoiicTB GpyHknmu no e€ rpaduky. [Ipumepsl rpadukoB GyHKIHIA, OTpaKaloNUX pealbHbIe MPOIECCHI.
®DYHKIIMY, ONMUCHIBAIOIINE MPAMYIO U 00PaTHYIO IPOTOPIIMOHANILHBIC 3aBUCUMOCTH, UX rpauku. OyHkiuu y = X2,y = X3, y=\/x, y= IxIL
I'paduueckoe pelieHre ypaBHEHUI U CUCTEM ypaBHEHHIA.
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Yuciaa 1 BLIYHCICHUSA

PaHI/IOHaHLHBIe quciia, MppalruoHaJIIbHBIC YHCJla, KOHCUHBIC N OeCKOHEUHbIE JACCATUYHBIC )IpO6I/I. MHOXeCTBO HCfICTBI/ITCJILHBIX YHUCCII, HeﬁCTBHTeHBHLIe qucia
Kak 0ECKOHEYHbBIE JACCATHYHBIC I[pO6I/I. Bzaumno OAHO3HAYHOC COOTBCTCTBUEC MCIKIY MHOXCCTBOM ,Z[GﬁCTBI/ITCJ'IBHLIX YHUCCII U KOOp,I[I/IHaTHOﬁ HpSIMOﬁ.



CpaBHeHHe JeiCTBUTEIBHBIX YHCET, apuPMEeTHIECKHe NEHCTBHS C JEHCTBUTEIbHBIMH YHCIAMHU.

W3mepenus, mpuOIKeHus, OICHKY.

Pa3mepbl 00BEKTOB OKPYKAIOIIETO0 MUPA, JITUTEILHOCTh IIPOIIECCOB B OKPYKAIOIIEM MHUPE.

[Tpubmmkénnoe 3HaUeHNe BETMINHBI, TOYHOCTH NMpUOIIkeHus. Oxpyrienne uncen. [Ipukuaka v oeHka pe3ynbTaToOB BEIYHCICHHM.

YpaBHeHHs U HEPaBEHCTBA

YpaBHEHUA C OJHON IEPEMEHHOM.

JluneiiHoe ypaBHeHue. PelieHne ypaBHEHMM, CBOASIIMXCA K JUHEHHbIM. KBagpaTtHoe ypaBHeHue. Perienue ypaBHEHUH, CBOIALIMXCS K KBaIpaTHBIM.
buxBagpatHoe ypaBHeHme. Ilpumepsl pemieHuss ypaBHEHWH TpeThell W 4YeTBEPTOW CTETNEHEW pa3ioKeHHEM Ha MHOXHTEeNH. Perenne apoOHO-parroHaIbHBIX
ypaBHEHUH. PellieHre TeKCTOBBIX 3aa4 alreOpandecKuM METOIOM.

Cucrembl ypaBHEHHU.

YpaBHeHHEe ¢ ABYMS MEPEeMEHHBIMH U ero rpaduk. PemieHne cucreM OByX JIMHEHHBIX YpaBHEHHU C ABYMS IEpeMEHHBIMH. PeleHne cucteMm BYyX ypaBHEHUH,
OJTHO M3 KOTOPBIX JIMHEIHOE, a IPyroe — BTOpPOH cTeneHu. [ paduueckast HHTEpIpeTaus CUCTEMbl YPaBHEHUH ¢ IByMsI IEPEMEHHBIMHU.

Pemienue TeKCTOBBIX 33/1a4 alNreOpanvdeckuM CriocoOoM.

Hepagenctpa

YuciioBble HEPAaBEHCTBA U UX CBOMCTBA. PellleHre JTMHENMHBIX HEPABEHCTB C OJHOM IepeMEHHON. Penienue cucreM JIMHEHHBIX HEPABEHCTB C OJHOM NIEPEMEHHOM.
KBanpatnsie HepaBeHcTBa. [ paduueckast HHTEpIpeTals HEPaBEHCTB U CUCTEM HEPABEHCTB C ABYMSI IEPEMEHHBIMH.

DyHKINU

KBanpatuunas pynkiws, e€ rpaduk u cBoiictsa. [Tapabona, KOOpAWHATHI BEPIIHHBI MApaboIibl, 0Ch CAMMETPHH MapaboJIbL.
I'paduku yskmit: y =kx, y=kx +b, y=k/x. V=Vx, y=x*. y = | x I u ux cBoiicTra.

YuciioBble MOCIEI0BATEIbHOCTH

Omnpenesenue 1 ciocoObl 3aJaHNs YUCIOBBIX OCIEA0BATEILHOCTEH.

[TonsiTHE YKCIOBOM TOCIIEIOBATEILHOCTH. 3a/IaHUE MOCIIC0BATEIBHOCTH PEKYPPEHTHOU (OpMyJIoi U hopMyJIor N-ro dieHa.

ApudmeTrrueckast 1 reOMETPHUECKas TPOTPECCHHU.

Apudmernueckas u reomeTpuueckas nporpeccud. @opmysisl N-ro wieHa apupMeTHIeCKO U TeOMETPUIECKON IPOTrPECCHid, CYMMBI IIEPBBIX N YJICHOB.

N3o0paxenne YI€HOB aprU(PMETHYECKOW W TEOMETPHUYECKON IMPOrpeccCHil TOYKaMH Ha KOOPIWHATHOW IUTIOCKOCTH. JIMHEWHBI W 3KCHOHEHIMANBHBIA POCT.
CnoHBIE TIPOIICHTHI.



INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI

OcBoenne y4eOHOTO Kypca «Anre0Opa» JOKHO obOecreunBaTh JOCTHIKEHHE HA YPOBHE OCHOBHOTO O0IIero oOpa3oBaHMs CIEAYIOIIUX JIMYHOCTHBIX,
METaNPEIMETHBIX U IIPEAMETHBIX 00pa30BaTEIIbHBIX PE3YJIbTATOB!

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yNbTaThl OCBOSHHS MPOTPaMMBbl Y4EOHOTO Kypca «AnreOpa» XapakTepU3yIOTCs:

IIarpuoTHyeckoe BOCIUTAHHE:

NpPOSIBIICHUEM HMHTEpeca K IPOLUIOMY M HACTOAIIEMY POCCHHCKOW MaTe€MaTHUKH, LEHHOCTHBIM OTHOLIEHHEM K JOCTH)KEHUSIM POCCHHCKHMX MAaTeMaTHKOB U
POCCHICKOI MaTeMaTHYECKOH LIKOJIbI, K HCIOIb30BAHHUIO 3THX NOCTIKEHUH B IPYTUX HAyKax U NPUKIAIHBIX cepax.

I'pasknaHckoe M 1yXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO 00S3aHHOCTEH IpaskJaHHA U PeaIM3aLlK €T0 MIPaB, MPEICTABICHUEM O MATEMATHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS Pa3IMYHBIX
CTPYKTYD, SIBJICHUH, IPOIENYp TPAXKITAHCKOTO 00IIecTBa (BEIOOPEI, OMPOCHI | TIp.); TOTOBHOCTEIO K 00CYKJICHHUIO STHIECKUX MPOOIIEM, CBSI3aHHBIX C MPAKTUIECKIM
IMIPUMCHCHUEM I[OCTI/I)KCHI/Iﬁ HayKHU, OCOBHAHUEM BAXKHOCTU MOPAJIb- HO-3THYCCKUX IIPUHIIUIIOB B ACATCIbHOCTH y‘-IéHOFO.

TpyaoBoe BociMTaHHE:

YCTAHOBKOI Ha aKTUBHOE y4YacTUE B PEIICHUH NPAKTHYECKHX 3aJa4 MaTeMaTHUYECKOW HAIPaBICHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTeMaTHYECKOro oOpa3oBaHMS
Ha MPOTSDKEHUH BCEH KHU3HHU /IS YCIIEHIIHOM MPOQEeCcCHOHATBHON eI TETbHOCTU M Pa3BUTHEM HEOOXOIUMBIX YMEHHIA;

OCO3HAaHHBIM BI)I60pOM U MMOCTPOCHHUEM HHI[HBHI[yaHBHOﬁ TPACKTOpUU 06pa3OBaHI/IH N KHU3HCHHbLIX IIJIAaHOB C y‘IéTOM JIMYHBIX UHTEPCCOB H O6HI€CTB€HHLIX
MOTPEOHOCTEH.

JcTeTH4YecKoe BOCIIMTAHUE!

CIOCOOHOCTBIO K OMOIMOHATBFHOMY M 3CTETHYECKOMY BOCIPHUSTHIO MaTeMaTHYECKHX OOBEKTOB, 3a/a4, PEUICHWH, pacCyXIeHHH; yMEHHWIO BHJICTh
MaTeMaTHYECKHe 3aKOHOMEPHOCTH B HICKYCCTBE.

LlenHoCTH HAYYHOI'0 NO3HAHMS:

OpI/IeHTaHHeﬁ B ACATCIbHOCTU Ha COBPEMECHHYIO CUCTEMY HAYUHBIX HpeI[CTaBJ]eHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTAX PAa3BUTUA YCIIOBCKA, MPUPOJAbI U O6IlIeCTBa,
MOHMMaHUEeM MaTeMaTHYECKON HayKH KaK C(I)epbl YeJI0BEUECKOMN JACATCIIBHOCTH, 3TAIIOB eé Pa3BUTUA U 3BHAYUMOCTHU JIA pa3BUTHUA IIUBUJIN3ALINN,

OBJIa/ICHUEM SI3bIKOM MAaTEeMaTHKH U MaTeMaTH4eCKOM KyJIbTYpOil KaK CpeICTBOM ITO3HAHUS MUPA;

OBJIAJICHUEM HpOCTeI\/'IIHI/IMI/I HaBbIKaMH HCCHeﬂOBaTeHBCKOﬁ JCATCIBbHOCTH.

du3nyecKoe BOCIUTAHNE, (JOPMHUPOBaAHME KYJIbTYPbI 310POBbSI H IMOLUMOHAIBHOIO0 0J1arONOIyYHs:

TOTOBHOCTBIO TIPUMEHATH MaTeMaTHUECKHE 3HAHUSA B MHTEPEcax CBOETO 30POBbs, BEJCHUS 3A0POBOr0 00pa3a >KU3HM (3A0pOBOE MHUTaHKE, cOaTaHCUPOBAHHBIN
PEKUM 3aHATHH U OTABIXA, PEryIApHas GU3NUECKasi aKTUBHOCTD);

c(OpMHUPOBAHHOCTHIO HaBbIKA pe(IICKCUH, IPU3HAHUEM CBOETO NPaBa Ha ONIMOKY U TAKOTO e MpaBa JIPYroro 4eloBeka.

IKOJIOTHYECKOe BOCTIMTAHUE:

OpHEHTAalMel Ha MPUMEHEHHE MAaTeMaTHUECKUX 3HAHUN IJIs1 peLIeHus 3a1a4 B 00JIaCTH COXPaHHOCTH OKPY)KaIOLIeH Cpelibl, INTAaHUPOBAHUS MTOCTYIIKOB M OLICHKU
HUX BO3MOXXHBIX MOCHEACTBUMN ISl OKPY>KatOILEn Cpeibl;

OCO3HaHMEM IIIO0ATFHOTO XapaKTepa SKOJIOTUIECKUX MPOOIeM U MyTel UX PelIeHus.

JINYHOCTHBIE Pe3yabTaThl, 00ecTeYHBAIONINE AJaNTAIAI0 00YYA0IIerocsi K M3MEHAIOIMMCS yCJIOBHAM COIMATBHOI U IPUPOAHOI cpeabl:



TOTOBHOCTBIO K JCHWCTBHUSIM B YCJIOBHUSIX HEONPEAENEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH KOMIICTEHTHOCTH 4Y€pe3 IPAKTHUYECKYIO IESTEIbHOCTH, B TOM YHCIE
YMEHHUE YUUTHCS y APYTHX JIOACH, MPHOOpPETaTh B COBMECTHOM JeSITEIbHOCTH HOBBIE 3HAHUS, HABBIKU M KOMIIETEHIIMH U3 OTIBITA APYTHX;

HEOOXOIUMOCTBIO B (JOPMUPOBAHUM HOBBIX 3HAHWH, B TOM uHciie (GOpMYIHPOBATh MICH, IOHITHS, TUTIOTE3b 00 00BEKTaX U SIBICHHSX, B TOM YUCIE paHee He
M3BECTHBIX, OCO3HABaTh AC(OUIIMTHI COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAlIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIMIO KaK BBI30B, TPEOYIOIMIMN KOHTPMEpP, KOPPEKTHPOBATH IPHHUMAEMBbIC
peeHus u neiictBus, GopMyarpoBaTh U OLIEHUBATH PUCKH U TIOCIEACTBUS, (POPMHUPOBATH OMBIT.

METANPEJIMETHBIE PE3YJIbTATbBI

MertamnpenmerHbie pe3yabTaThl OCBOCHUS IIPOTPaMMBI y4eOHOTO Kypca «Anredpa» XapaKTepU3YIOTCs
OBJIAJICHUEM YHUBEPCANLHLIMU RO3ZHABAMENbHBIMU OCUCMBUIMU, VHUBEPCATLHBIMU KOMMYHUKAMUGHBIMU OCUCMEUAMU u
VHUBEPCANbHBIMU PeYIAMUEGHBIMU OCLICMBUAMU.

1) Vuueepcanvhvie noznasamensvhuie oelicmauss obecneuugaiom Gopmuposanue 6a3068bIX KOSHUMUGBHLIX NPOYECCO8 0OYUAWUXC (0CB0EHUe Memo008
NO3HAHUSL OKPYIAHCATOW|e20 MUpa, NPUMEHEeHUe JI02UYECKUX, UCCIe0068aMeNbCKUX Onepayuti, yMeHuti pabomams ¢ ungopmayuetr).

ba3zoBrble Jornueckme geicTBUA:

BBISBIISITH U XapaKTEPU30BaTh CYILECTBEHHBIC IPU3HAKY MAaTEMaTHYECKUX OOBEKTOB, IOHATHH, OTHOLICHUI MEX 1y HOHATHAMH; (OPMYIUPOBATE OINIPEICICHUS
MIOHSITHI; YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KilacCH(UKAIMN, OCHOBAHHS sl 0000IICHUS U CPaBHEHUS, KPUTEPHH POBOAMMOTO aHAJIH3a,
BOCIIPMHUMATh, (OPMYIHPOBATH ¥ IPEOOPa30BBIBATH CYKACHUS: YTBEPAUTENbHbBIE U OTPULATEIbHbIE, CIUHUIHbIC, YACTHBIE U OOLINE; YCIOBHBIC;

BBISBIISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H U IPOTHUBOPEYHS B (haKTax, JaHHBIX, HAOIIOAEHUAX U YTBEPKACHUX; NpejiaraTb KPUTEPUHN LIS
BBISIBJIEHUS] 3aKOHOMEPHOCTEH U ITPOTUBOPEYHIA;

JIeJIaTh BBIBOJBI C HCITOJIB30BAHUEM 3aKOHOB JIOTHKH, ACTYKTUBHBIX 1 MHAYKTUBHBIX YMO3aKIOUEHHH, YMO3aKIFOUEHNH 110 aHAJIOTUH;

pa3bupath 10Ka3aTenbCTBA MATEMAaTHUECKUX YTBEPKICHUHN (IIPSIMbIE U OT IPOTHBHOTO), IPOBOJIUTH CAMOCTOSTEIBHO HECIIOKHBIE I0KAa3aTeNbCTBA
MaTeMaTH4ecKuX (PaKkTOB, BEICTPAaUBATh apryMEHTAIIHIO, IPUBOJUTH TIPUMEPHI 1 KOHTPIIPHUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOUpATH CrIOco0 penieHns yuyeOHo 3a1a4un (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIlICHHS, BHIOMPATh HanOoIIee MOAXOISIIUN ¢ YIETOM CaMOCTOSTEIBHO
BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble ncciiegoBaTejibCKUe 1eHCTBHS:

UCIIOJIF30BaTh BOMPOCHI KaK MCCIIe0BATENLCKII MHCTPYMEHT IMO3HAHUS; (POPMYIIMPOBATH BONIPOCH, (PUKCHPYIOIIUE TPOTHBOPEUHE, TPOOIEMY, CAMOCTOSTEILHO
yCTaHaBIUBaTh HCKOMOE U JIaHHOE, ()OPMUPOBATh TUTIOTE3Y, APTYMEHTUPOBAThH CBOIO MTO3UIINI0, MHECHUE;

MPOBOJIMTH TI0 CAMOCTOSATENLHO COCTABICHHOMY IIJIaHy HECIIOKHBIN SKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHYeCKOro 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKITY COOOH;

CaMOCTOSTENHHO (hOPMYITUPOBATH OOOOIIEHHUS M BHIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOACHNUS, NCCIICIOBAHMS, OIICHUBATH JOCTOBEPHOCTh MOJTYYCHHBIX
pe3yJbTaTOB, BBIBOJOB U 000OIIICHHUI;

IIPOrHO3UPOBATH BO3MOXKHOEC Pa3BUTHE ITPOLECCA, a TAKKE BbIIBUTaTh IIPEATIOIOKECHMA O €TI0 pa3BUTHHU B HOBBIX YCIIOBUAX.



Pa6ora ¢ undopmanueii:

e  BBIIBIATH HEIOCTATOYHOCTH M M3OBITOYHOCTH HH(DOPMAIINH, TAHHBIX, HEOOXOAMMBIX IS PEIICHU 3a/1a4H;

¢  BBIOMpATH, AaHAIM3UPOBATD, CHCTEMAaTU3UPOBATh M MHTEPIIPETUPOBATH HH(QOPMAIIHIO PA3TUYHBIX BUAOB U (HOPM MPEICTABICHNUS;

¢  BBIOMpATH QOpMY MpeacTaBICHUS] HHGOPMALUU U WILTIOCTPUPOBATH PellaeMble 3a1a4l CXEMaMu, TarpaMMaMu, HHOU TpaduKoil 1 MX KOMOMHAIMSIMU;
e  OIIGHWBATh HAEKHOCTh HH(GOPMAITUH 110 KPUTEPHUSIM, TPEIOKEHHBIM YIUTENIEM HITH CHOPMYITHPOBAHHBIM CAMOCTOSTEIIEHO.

2) VHuueepcanvivie KOMMYHUKAMUBHBbLE 0eliCMEUs. 00eCneuusaom chopMupOSaAHHOCb COYUATbHBIX HABLIKOG 0OVUAIOUWUXCSL.
Oo61enue:

e  BOCIPUHHMMATH U GOPMYIUPOBATH CYKIEHHS B COOTBETCTBUH C YCIOBUSIMU U LIEISIMHU OOLCHUS; ICHO, TOYHO, PAaMOTHO BBIPaXaTh CBOIO TOUKY 3PEHHS B yCTHBIX
Y TIMCbMEHHBIX TEKCTax, 1aBaTh MOSCHEHU M0 X0y PEeLIeHUs 3a/1a4l, KOMMEHTHPOBATh MOJIYUYeHHBIN pe3ysbTaT;

e B Xxoze 00CyXIeHH 3a7aBaTh BOIPOCHI 10 CYLIECTBY 00CYKIaeMOI TeMbl, IPOOJIEMbI, PEeLIaeMON 3a1a41, BBICKA3bIBATh UJECH, HALlCJICHHbIE HA MIOMCK PELICHUS;
COIIOCTABIIATH CBOM CYXKACHUS C CYKICHUAMH IPYTUX yYaCTHUKOB AMAajora, OOHapyKHUBaTh Pa3jInure U CXOICTBO MO3UIHIA; B KOPPEKTHOH Gopme
(hopMynHpOBaTH pa3HOTIIACHS, CBOM BO3PAKECHUSI;

e  MPEICTABIATH PE3YJILTATHI PEIICHHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIICIOBAHMUS, MPOEKTA; CAMOCTOSTENILHO BEIOUPATh OPMAT BBICTYILICHHS C YUETOM 3a/1a4
NPEe3eHTalUU U 0COOCHHOCTEH ayTUTOPHH.

CoTpyannyecTBo:

e TIOHHMMATh W MCIIOJB30BAThH MPEUMYIIECTBA KOMAHIHOW ¥ WHAWBUAYaIbHON pabOThI IPH PElIeHUH YUeOHBIX MaTEMaTHUECKUX 3a/1a4;

e NPUHMMATH LIEJIb COBMECTHOH JIESITEILHOCTH, TUIAHUPOBATH OPTaHU3ALMI0 COBMECTHOW pabOTHI, pacIipe/ieNsiTh BUIBI PadOT, I0TOBapUBATHCS, 00CYKIATh IPOIECC
U pe3yabTaT paboThl; 000011aTh MHEHHS HECKOIBKHX JIFO/ICH;

e  y4acTBOBAaTh B TPYIIMOBBIX (hopmax paObOTHI (00CYXAeHUS, 0OMEH MHEHHSIMH, MO3TOBBIC TITYPMEI U JP.);

e BBINOJHATH CBOIO YacTh pabOTHI M KOOPAWHHPOBATH CBOU JICHCTBHS C IPYTHMH WICHAMH KOMaH/Ibl;

e  OIICHMBATh KAYECTBO CBOETO BKJIAJIa B OOIIMHI MPOAYKT IO KPUTEPHSIM, CHOPMYTHPOBAaHHBIM YIACTHUKAMHU B3aMMO/ICHCTBHSI.

3) Vuusepcanvuvie pecynamuensie oeticmeus obecnedusarom opmuposaniie CMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranuzauus:

CaMOCTOSITEJIbHO COCTABJIATh IUIaH, JIFOPUTM pelleHHs 3a7a4ydl (WIKM €ro 4acTh), BBIOMPATh CHOCO0 pelieHns ¢ Y4ETOM HMEIOIIUXCS PEeCypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PELICHUH ¢ Y4ETOM HOBOW MH(POPMAIHH.

CaMOKOHTPOJIb:

o BJIAACTH criocobamu CaMOIIPOBEPKH, CAMOKOHTPOJIA ITpoLecCa U pE3yjibTaTa PEHICHUA MaTeMaTHIEeCKOM 3aJa4u,
° npeaABUACTD TPYAHOCTHU, KOTOPHIC MOI'YT BO3BHUKHYTD IIPpU PCHICHUHN 3aJa4, BHOCUTb KOPPCKTUBLI B ACATCIBHOCTL HA OCHOBC HOBBIX O6CTOHTCJ’IBCTB, HaﬁZLCHHBIX
OIHI/I6OK, BBIABJICHHBIX TPYHHOCTCﬁ;



OLIEHMBATh COOTBETCTBHE Pe3yjIbTaTa AeSITE€IbHOCTH IOCTABICHHOMN 1IN U YCIOBUAM, OOBSICHITh IPUYNHBI JOCTH)KEHUS MM HEIOCTIDKEHUS LIeJIU, HaXOIUTh
omnOKy, JaBaTh OLEHKY MPHOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIbTATBI

OcBocHue y4eOHOrO Kypca «AnreOpa» Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHs JOJDKHO OOCCIICUMBATH JOCTHXKEHHE CICAYIONIMX TMPEAMETHBIX
00pa30BaTeIbHBIX PE3YIHTATOB:
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HaxonuTh 3Ha4eHHUs] YHCIIOBBIX BBIPAXKEHUH; MPUMEHATH Pa3HOOOpa3Hble CIIOCOObI M HMPUEMBI BBIYUCICHUS 3HAYCHUIH APOOHBIX BBIPAKECHUH, COAEPKAIIHMX
OOBIKHOBEHHBIC U JECATUYHBIE IPOOH.

[TepexoauTh OT OJHOM QOPMBI 3aMKCH YUCceN K APYroi (MpeoOpa3oBEIBATh JECATUUHYIO IpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B AECATHYHYIO, B YACTHOCTH B
OECKOHEYHYIO JIECATUIHYIO IPOOB).

CpaBHUBATH U YNOPSIOUYNBATH PALIUOHAIBHBIE YUCIIA.

OKpyriaTh yucia.

BBINONMHATE NPUKUAKY U OLIEHKY pe3yJibTaTa BIUUCICHUM, OLEHKY 3HAYEHUI YHUCIOBBIX BBIPAKECHU.

BBINOTHATE NEHCTBUS CO CTENEHSAMU C HATYpaJIbHBIMH ITOKa3aTeNsIMHU.

[IpuMeHATh MPU3HAKY IENUMOCTH, PA3I0KEHNE Ha MHOKHUTENN HATYypaIbHBIX YHCET.

Pematp mpakTHKO-OPHEHTHPOBAaHHBIE 3a/1a4YM, CBS3aHHBIE C OTHOLIEHHEM BEJMYHH, IMPOMOPLUMOHAIHHOCTHIO BEIHYMH, IMPOLEHTAMH; HHTEPIPETHPOBATH
pe3yabTaThl peIIeHHs 3aa4 ¢ yYETOM OrpaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAaMH PaccMaTpHBAaEMBIX OOBEKTOB.

Anredpanyeckue BbIpaKeHUS

Hcnonp3oBaTh anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIHMKY, IPUMEHATH €€ B IIPOIlecCe OCBOEHUS y4eOHOro MaTepuraia.

HaxonuTs 3Ha4eHns1 OyKBEHHBIX BBIPKEHUI MIPH 331aHHBIX 3HAUCHUSX IEPEMEHHBIX.

BrimonsaTe npeodpa3oBaHus LEJIOro BEIPaKEHUS B MHOTOWIEH IPUBEICHUEM ITOI00HBIX CIaraeMbIX, PACKPBITHEM CKOOOK.

BEINONHATE YMHOXKEHUE OJTHOWIIEHA HA MHOTOWIEH U MHOTOWIEHA HA MHOTOUJIEH, IPUMEHSTh ()OPMYJIBI KBaj[paTa CyMMBI M KBaJpaTa pPa3HOCTH.

OcCymIecTBIATh Pa3NOKeHNE MHOTOWIEHOB HAa MHOXKHTENH C IOMOIIBIO BBIHECEHHS 3a CKOOKHM OOIIEro MHOXHTENS, TPYNIHUPOBKH CIaraeMbIX, MPUMEHEHHS
(hopMyI COKpAIIEHHOTO YMHOKEHHUSL.

[IpumensTh IpeoOdpa3oBaHnsi MHOTOWICHOB ISl pEIICHHUS PAa3IMUHBIX 3a]a4 U3 MAaTEMaTHKH, CMEKHBIX IPEAMETOB, 3 PEaJIbHOM MPAKTHUKH.

Hcmonp30BaTh CBOMCTBA CTENEHEN ¢ HATYPATbHBIMU TOKA3aTEISIMU TSI TPe00pa30BaHUs BBIPAKEHHIH.

YpaBHeHNs M HEPABEHCTBA



Pemrate nuHelHbIE ypaBHEHUS ¢ OQHOM NEPEMEHHON, IPUMEHSSI IPaBMWIIa MEpexoJa OT UCXOAHOTO YPaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTsh, sABiIseTCs U
YHCII0O KOPHEM YpaBHEHUS.

[TpumensTH Tpaduyeckre METOIbI PU PEIICHUN JINHEHHBIX YPABHEHUN U UX CHCTEM.

[TonGupats npuMepsl Iap YKCEN, SIBIAIOLIMXCS PELICHUEM JTUHEHHOI0 YPaBHEHHUS C JBYMS IEPEMEHHBIMH.

CTpouTh B KOOPJAMHATHOM MIIOCKOCTH IpadiK TUHEHHOTO YpaBHEHHS C IByMs TIEPEMEHHBIMU; MOB3YSCh TPa(pUKOM, IPUBOIUTH MPUMEPHI PEIICHUS YPaBHEHHS.

Pemrate cucTeMbl ABYX JTMHEHHBIX YpaBHEHH C IByMs IEPEMEHHBIMH, B TOM YHUCIIe TpadUuecKH.

CocTaBisATh U pelIaTh JIMHEHHOE ypaBHEHNE WM CUCTEMY JIMHEMHBIX YPAaBHEHHUH 110 YCIIOBHIO 3a/1a4i, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H
MOJYYECHHBIN PEe3yJIbTaT.

Koopaunats! u rpagpuxn. @yHknuu

W300paxaTh Ha KOOPAMHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIIHE 33/laHHBIM KOOPANHATAM, JIydH, OTPE3KH, HHTEPBAJIBI; 32 MUCHIBATH YHCIOBBIC TPOMEXYTKH HA
anredpanvecKkoM S3bIKe.

OTMevaTh B KOOPAMHATHOM TUIOCKOCTH TOYKH IO 33JJaHHBIM KO OpAMHATAM; CTPOUTH I'paduKi THHEHHBIX GyHKIui. Ctpouts rpaduk pynkuuu y = | x I.

OnwuceiBaTh C TOMOIIBIO (YHKIHMHA M3BECTHBIE 3aBHCHMOCTH MEXKIY BEJIMYMHAMH: CKOPOCTb, BPEMs, pacCTOSHHUE, LEHA, KOJMYECTBO, CTOMMOCTE;
MIPOM3BOAUTEIHHOCTE, BpEMsl, 00bEM pabOTHL.

Haxonuth 3HaueHue (yHKIWH 10 3HAYCHUIO €€ apryMeHTa.

[NornuMats rpaduueckuii crocod MpeICTaBICHUs U aHAIM3a UHPOPMAIIMK; U3BJICKaTh U HHTEPIPETHPOBATh HHGOPMAIIHIO U3 TPa(UKOB PEATBbHBIX IPOIIECCOB U
3aBUCHMOCTEH.
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[IpumeHaTh TIOHATHE apUPMETHUECKOTO KBAJPATHOTO KOPHS; HAXOMUTh KBAJpPATHBIE KOPHH, WCHOJIB3yS MPH HEOOXOAMMOCTH KAJIBKYIATOP; BHIMIOIHSTH
MpeoOpa3oBaHus BBIPAKEHHUH, COMIEPKAIINX KBaJpaTHbIE KOPHH, UCIIONIB3Ys CBOWCTBA KOPHEH.
Hcmonp30BaTh 3amucu OOJMBITUX U MAJIBIX YHCEIT C TIOMOIIBIO AECITUYHBIX Ipo0eii u crenenei uncna 10.

Aaredpanveckue BbIpaskeHHUsA

[IpuMeHSTh NOHATHE CTENICHHU C LIEJbIM [I0KA3aTesIeM, BBIIIOJIHITH NPeoOpa30BaHUs BEIPAKECHUH, COAEPIKAIIMX CTEIIEHH C LEJIbIM II0Ka3aTeJIeM.
BrInonHATE TOKAECTBEHHBIE TPEOOPA30BAHMUS pAllMOHATIBHBIX BEIPAKEHUH HA OCHOBE MPaBUJI JCHCTBUI HaJl MHOTOWICHAMH U anreOpandecKuMU APOOSMH.
PacknanpiBaTe KBaJpaTHBIN TPEXUIIEH HA MHOXKUTEIIH.

[IpumensTs npeoOpa3oBaHus BBIPAXEHUH I PELICHHUS Pa3iIMYHbIX 33/1a4 U3 MaTeMaTUKH, CMEXHBIX IPEIMETOB, U3 PeaJIbHON IPAKTHKH.

YpaBHeHHs H HepaBeHCTBa

Pemats JIHHGIZHBIC, KBaJApaTHBIC YPaBHCHUA U pallMOHAJIbHBIC YPABHCHUA, CBOAAIIUECA K HUM, CUCTEMBI IBYX ypaBHeHI/Iﬁ C ABYMs IIEPEMCHHBIMU.



[IpoBoauTh MpocTeiimue ccaenoBaHusl YPaBHEHUN U CHCTEM ypaBHEHHI, B TOM YHCIIe C MPUMEHEHHEM TpadUIeCKuX MpeAcTaBIeHI (yCTaHABINBATh, UMEET JIH
ypaBHEHHUE UM CUCTEMA YPaBHEHUH pEIIeHHUs, €CIIU UMEET, TO CKOJIBKO, U TIp.).

[lepexoauts OT crnoBecHOH (OPMYIMPOBKHM 3a7aun K e€ anreOpandeckoil MOJENM C IMOMOIIBIO COCTaBJICHUS ypaBHEHUS WM CHCTEMBl ypaBHEHHIA,
WHTEPIIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 33J]au TOJYICHHBIN pe3ybTarT.

[IpuMeHATh CBOMCTBAa YMCIOBBIX HEPAaBEHCTB ISl CpPaBHEHMs, OLIEHKH; pellaTh JMHEWHbIE HEPaBEHCTBA C OJHOM MEpPeMEHHOM M MX CHCTEMBI; AaBaTb
rpadUuecKyl0 WITIOCTPALUI0 MHOKECTBA PEIICHUH HEpaBeHCTBA, CUCTEMbl HEPABEHCTB.

DyHKINHU

[lonnmats u HMCTONB30BaTh (PYHKIHOHAJIBHBIE HMOHSATHA W SI3bIK (TEPMHUHBI, CUMBOJIMYECKHE O0O3HAUCHHMS); ONPENesATh 3HadeHHWe (YHKLUUU MO 3HAUYCHHIO
apryMeHTa; ONpeAessITh CBOHCTBA QYHKIWH 10 e€ rpaduky.
Ctpouts rpaduku d1eMeHTapHbIxX QyHKuui Buga y = K/X ,y = x2, y= x3, y=\/x, y=IxI; ommceiBaTh cBoOicTBa YMCIOBOW (PYHKIMHM IO €€ rpaduky.
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CpaBHUBATh U YNOPSIOUNBAThH pallMOHATIBHBIE U HPPALlHOHATIbHBIE YHCIIA.

Boimonsate apudmMeTnueckue ASHCTBHUS C PAlMOHATIBHBIMUA YHCIIaMH, COYETasl YCTHbIE U IMMChbMEHHBIE NPUEMBI, BHIIIOJIHATH BBIYUCICHUS C UPPALMOHAIbHBIMU
YUCIIAMU.

HaxonuTe 3HaueHUs CTENEHEN C LEeJIBIMU 0Ka3aTEsIMU U KOPHEW; BBIYMCIIATh 3HAYEHUS YUCIIOBBIX BBIPAXKCHUM.

OKpyIJIATh AEVCTBUTENBHBIE YHCIIA, BBITOIHATH IPUKUAKY PE3YIbTaTa BEIUUCICHUH, OLICHKY YHCIIOBBIX BBIPAXKEHUI.

YpaBHeHHs 1 HepaBeHCTBa

Pemates nuHeliHbIe ¥ KBaJpaTHBIC ypaBHEHUS, ypaBHEHUS, CBOJISIIMECS K HUM, IPOCTEHIINe JpOOHO-pallHOHaIbHBIE YPABHEHHSI.

Pemats cuctemsl IByX JTMHEHHBIX YPaBHEHUH C IBYMS IIEPEMEHHBIMHU U CUCTEMBI IBYX YPaBHEHHM, B KOTOPBIX OHO YPABHEHHE HE SIBIISETCS JINHEHHBIM.

Pemate TekcToBBIE 3a7auM anreOpandeckuM criocoOOM C IIOMOIIBIO COCTABICHHS YPAaBHEHHSI WIIM CHCTEMBI IByX YPaBHEHHH C IBYMS IEPEMEHHBIMHU.

[IpoBoauTH MpOCTEHIIINE HCCIIEOBAHNS YPABHEHHUI U CHCTEM YPaBHEHHH, B TOM YHCIIE ¢ IPUMEHEHHEM TpaduiuecKkuX MpecTaBieHuil (yCTaHaBINBAaTh, UMEET JIH
ypaBHEHHUE WM CHCTEMa YPaBHEHUN PEIIEHMUs, €CIIK UMEET, TO CKOJIBKO, U TIp.).

Pemate nuHelHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; M300pakaThb PELICHHWE HEPAaBEHCTB Ha YHMCIOBOM NPSMOMN, 3alMCBIBATh PELICHHWE C ITOMOIIBIO
CUMBOJIOB.

Pemars cucTemMpl NTHHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIOYAIONIME KBaJpaTHOE HEPABEHCTBO;, M300pa)kaTh pEIIEHHE CHCTEMBbl HEPaBEHCTB Ha
YHCIOBON MPAMOI1, 3aNIMCHIBATH PELIEHUE C IOMOIBIO CHUMBOJIOB.

Hcnone30BaTh HEPAaBEHCTBA MTPH PEIICHUH PA3IMYHBIX 334a4.

DYyHKUMHU

Pacno3naBartsn Q)yHKHI/II/I HU3YUYCHHBIX BUIOB. Iloka3esIBaTh CXEMaTHYCCKU PacCIiojIo)KCHUE Ha KOOp)IHH&THOﬁ IINIOCKOCTHU Fpa(i)I/IKOB



byukmii Buga: Y =kx, y =kx+ b,y =k/x,y=ax®*+bx+tcc,y =%, y=\/x, y = | x | B 3aBUCHMOCTH OT 3HaUeHHUI KO3 (OHUIINEHTOB;ONICHIBATh CBONCTBA (PYHKIIHH.
CtpouTh ¥ H300paxaTh CXeMaTUIECKH Ipad)UKK KBaIPaTUIHBIX

(hyHKIUI, ONMCHIBATh CBONCTBA KBAJAPATHYHBIX PYHKIUN 1O UX TpaduKaM.

Pacnio3HaBaTh KBapaTHUHYIO QYHKIHIO 110 GopMyJie, TPUBOJUTE IPUMEPHI KBAJAPATUIHBIX (YHKIIUH U3 peaTbHOW KU3HH, (GU3HUKU, TECOMETPHH.

ApudmeTnyeckasi U reoMeTpuUecKas Nporpeccun

PacrioznaBaTh apupMETHUECKYIO M TEOMETPUYESCKYIO ITPOTPECCHH MPH Pa3HBIX CIIOCO0aX 3aaHUs.

BrITIOTHATE BRIYHCIECHNUS C UCTIOIB30BaHUEM (OPMYIT N-TO WiieHa apuMETHIECKON U TeOMETPHUIECKOM MPOrpeccuii, CyMMBI IIEPBBIX N YICHOB.

N300paxath WICHHI MOCIEN0BATENIEHOCTA TOYKAMHU Ha KOOPAMHATHOM TIOCKOCTH.

Pemarp 3amaun, cBsI3aHHBIC C YMCIIOBBIMH TOCJICIOBATCIBLHOCTSAMH, B TOM YHUCIIC 3aJaYd U3 PeajbHOM JKU3HU (C HMCIIOJIb30BAHUEM KalIbKYJIATOPA, HMU(PPOBBIX

TEXHOJIOTHH).
TEMATUYECKOE INTAHUPOBAHUE YYEBHOT O IIPEIMETA «AJITEBPA»
7 xkiaacc , 102 yaca
Ne HaumenoBanue Kon- OcHoOBHBIE BUABI AeATEJIbHOCTH 00yYaIOUINXCS JuiekTpoHHbIe (1U(POoBLIE) 00pa3oBaTeIbHbIE
n/n pa3esoB u TeM BO pecypchbl
NMPOrpaMMbl 4acoB

1 Yucna u 25 CucremaTu3upoBaTh U O0OramaTh 3HaHUS 00 OOBIKHOBCHHBIX U http://school-collection.edu.ru/

BBIYUCIICHHUS. JeCATHUYHBIX Apo0sx. CpaBHMBaTh W YIOPSIOYMBATH JPOOH,

P https://resh.edu.ru/

aIMOHAaJILHBIE MpeoOpazoBeIBasi MPH HEOOXOIUMOCTH AECATUYHBIE IPOOH B
YHCia OOBIKHOBEHHbBIE, OOBIKHOBEHHBIC B JECATHYHbIE, B uacTHocTH B | NItps://school.mos.ru/

OCCKOHEUHYIO JIeCSITUYHYIO JpoOb. [IpuMmeHsaTs pazHooOpa3Hbie
crocoObl W TpUEMBI  BBIYHCICHHWS 3HAYEHUH  JPOOHBIX
BEIPXCHHI, COIEPIKANTNX OOBIKHOBEHHBIE U JIECATHYHBIEC TPOOH:
3aMEHATh npu HEOOXOIUMOCTH JIECATUIHYIO JIpoOb
OOBIKHOBEHHOM ¥ OOBIKHOBEHHYIO JIECATHYHOW, TPUBOIUTH
BEIpakeHHe K (opme, Hambosee yHOOHOW I BBIYMCIICHUH,
peoOpa3oBbIBaTh JIPOOHBIC BBIPAKCHUS HA YMHOXCHUE U
JICIICHUE JACCATUYHBIX IPOOeH K ACUCTBUAM C IEIBIMM YHCIIAMHU.
[IpuBomuTh umcnoBble U OyKBEHHBIE TPUMEPHI CTEIICHU C
HATypaJibHbIM IIOKa3aTeyieM, OOBSICHSS 3HAYCHUS OCHOBAHUS
CTENEHN M IIOKas3aTesl CTENEHW, HAaXOIWTh 3HAYECHMS CTEIEHEH
BUJa a n (a— mo0oe palMoHaNbHOE YHUCIIO, N — HATypalbHOE
yucino). [IoHMMAaTh CMBICIT 3alUCH OOJIBIINX YHCEN C MOMOIIBIO
NECATUYHBIX NpoOedt m cremenei umcna 10, IpUMEHATh UX B




peaNbHBIX CHTYaIUsIX

[IpuMeHTH MpHU3HAKK JETMMOCTH, Pa3IOKEeHUS Ha MHOKHUTEIH
HATypalbHBIX uucell. Pemarp 3agauyd Ha 4YacTH, MPOLECHTHI,
MIPOTIOPITNH, Ha HAXOXKICHUE MO0 (IIPOIEHTA) OT BEIWIMHBI U
BEJIMYWHBI 110 €€ ApoOu (TpoTIeHTy), Apodu (MporeHTa), KOTOPBIi
COCTaBIISIET OJHA BeNWYHMHA OT Apyrod. [IpuBoanTh, pazouparth,
OIICHUBATh PA3IIUYHBIC PEIICHUS, 3allUCH PEIICHUH TEKCTOBBIX
3amad. Pacro3HaBaTh U OOBSCHSTH, ONMUPAsSCh HA ONpEICICHUs,
OpsSMO  MPOMOPLUUOHAIBLHBIE W O0OpaTHO MPONOPIHOHATBHEIC
3aBUCHUMOCTHU MECXKAY BCIMYUMHAMU, HNPHUBOAUTH HNPHUMEPLI 3TUX
3aBHCUMOCTEH W3 pealbHOr0 MHpa, W3 JPYruxX Y4eOHBIX
nmpeaMeToB. PemaTe NPakTUKO-OPUEHTUPOBAHHBIE 3aJadd  Ha
JIpoOu, MPOILEHTHI, NPSMYI0 ¥ O0paTHYIO MPOHOPLHUOHATBHOCTH,
MPOTIOPIUH

Anrebpandeckue
BBIPAKCHUS

27

OBrnaneTs anreOpandecKo TEPMUHOIOTUEN U CUMBOIUKOM,
IPUMEHATH €€ B IIPOLIeCCe OCBOCHUS yueOHOro MaTepuara.
HaxonuTh 3HaueHUs1 OyKBEHHBIX BBHIPQKEHHUH MPU 3aIaHHBIX
3HAa4YEHUSAX OYKB; BBIIOJHSITH BBIYUCICHUS 110 (hOPMYIIaM.
BoimonHATe npeoOpa3oBaHust LEJIOro BEIPaKEHHS B
MHOT'OYJICH ITPUBEACHHUEM HOI[O6HBIX cJlaracMbIX,
PacKpbITHEM CKOOOK.

BrImonHATh yMHOXKEHHE OJTHOUYJIEHAa HA MHOTOYJIEH U
MHOTO4JIEHa Ha MHOTOYJICH, IPUMEHATh HOpMYJIbI KBagparTa
CYMMBI M KBaJipata pasHocTH. OCyLIeCTBISTh Pa3oKeHUE
MHOTOUYIEHOB Ha MHOYKUTENIN ITyTEM BBIHECEHUS 38 CKOOKHU
00111er0 MHOKHUTES], TPUMEHEHUS (POPMYJIIBI Pa3HOCTH
KBaJpaToB, GOpMyJ COKpai€éHHOro yMHOXeHus. [IpumensTs
npeoOpazoBaHNEe MHOTOUJICHOB JJISl PEIICHNS Pa3InIHbBIX
3a/1a4 U3 MaTeMaTHKH, CMEXHBIX MTPEIMETOB, U3 PEaTbHOI
NPAaKTUKU. 3HAKOMHTBCS C HCTOPUEH Pa3BUTHUSI MATEMaTHKU

http://school-collection.edu.ru/
https://resh.edu.ru/
https://school.mos.ru/

VYpaBHeHHd U
HEepaBEeHCTBA

20

Pewats nuHEHOE ypaBHEHHE C OHON IEPEMEHHOM,
IIPUMEHSAS IIPABUIIA IIEPEX0a OT UCXOJHOTO YPABHEHUS K
PaBHOCHIBHOMY eMy OoJiee mpoctoro Buaa. IIpoBepsTs,
SIBJISIETCSL JIX KOHKPETHOE YUCIIO KOPHEM YPaBHEHUSI.

http://school-collection.edu.ru/

https://resh.edu.ru/

https://school.mos.ru/




[TonGupats npuMeps! Map YKUCE, SIBJISIOIINXCS PELICHUEM
JIMHEMHOTO YpaBHEHHUS C IByMs mepeMeHHbIMU. CTPOUTH B
KOOPIWHATHOU TNIOCKOCTHU rpauK TMHEHHOTO ypaBHEHUS C
JIBYMSI IEPEMEHHBIMHU; [IOJIb3YACh IPa()KOM, IPUBOJUTH
IpUMEpHI pelIeHus ypaBHeHHs. HaxoauTs pemenne cucteMbl
JBYX JTMHEHHBIX YPaBHEHUH C IByMs IEPEMEHHBIMHU.
CocTaBisITh U pelaTh ypaBHEHUE WIH CUCTEMY YPaBHEHHH 110
YCIIOBHIO 33/1a4H, HHTEPIIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 33J[aui MOJTYYEeHHBIN pe3yapTaT

Koopaunats! u
rpadukm.
DOyHKIUU

24

Uzobpaxath Ha KOOPJIMHATHOMN IPSIMOM TOYKY,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpPJHMHATaM, JIy4H, OTPE3KH,
MHTEPBAJIBL; 3aIMCHIBATH HX Ha aNreOpandecKoM SI3BIKE.
OTMeuaTs B KOOPAWHATHOW IUIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJMHATaM; CTPOWUTh TIpaUKH HECIOKHBIX 3aBUCHMOCTEH,
3aaHHBIX (OPMYJTaMH, B TOM YHCIE C MOMOIIBIO IH(POBBIX
naboparopuil. [TpumeHsaTs, n3y4artb PEeUMYILECTBA,
HHTEPIPETUPOBaTh TpadUUECKHii CHOCOO TPEICTaBICHUS |
aHaM3a pa3HoO0Opa3HO# xW3HEeHHOW wuH(popmanuu. OcBawBaTh
MOHSTHE ¢byHKIMH, OBJIaJIeBaTh (GYHKIMOHAIBEHON
TepMuHONIOrHel. Pacro3naBarh uHelHy0 QyHKIMIO y = kX + b,
ONMCHIBaTH €€ CBOWMCTBA B 3aBHCUMOCTH OT 3HA4YCHHH
kodpduumento k u b. Crpouts rpaduku nuHerHoN (QyHKIMH,
¢yukiuu y = x . Hcmnonb3oBath LU(GPOBBIE PECYpChl IS
NOCTpOeHHsI TpapuKoB (YHKIMH M W3YYEHHS HX CBOWCTB.
[TpuBoANTH TPUMEpPHI JIMHEHHBIX 3aBUCUMOCTEH B pealbHBIX
rporieccax u spiaeHusx14

http://school-collection.edu.ru/

https://resh.edu.ru/

https://school.mos.ru/

IToBTOpEHUE N
000011IEHHE

BriOupars, NMpUMEHATh OICHWBATH CIIOCOOBI CpPaBHEHHS YHCEl,
BBIYHCIICHUH, npeodpazoBaHui BBIPAXECHHH, pelieHns
ypaBHeHHH. OCYIIECTBISATH CaMOKOHTPOJIb  BBITOJIHSAEMBIX
JEUCTBUH M CaMONPOBEPKY  pe3yJibTaTa  BBIUYMCIICHUM,
npeoOpa3oBaHUi, TOCTPOCHUH.

Pemarp  3agaum W3 peanbHOM  KW3HH,  IPUMEHATH
MaTeMaTHYeCKHUEe 3HAHUS M pelmeHus 3a4ad Hu3 JAPYTuX
npenMeToB. Pemarts TeKCTOBBIE 3a/ladyM, CPaBHHUBATh, BHIOMPAThH
CHOCOOBI pelIeHus 3a1a9u

http://school-collection.edu.ru/
https://resh.edu.ru/
https://school.mos.ru/

Hroro

102




8 xiacc, 102 gaca

3aMcaHHbIe ¢ UCIoIb30BaHueM crenenn 10. Mcnons3oBaTh
3aIIUCh YUCCJII B CTaHZ[apTHOM BUIOC MJIA BI)Ipa)KeHI/IH pa3MepOB
00BEKTOB, JUTUTEIIEHOCTH MPOIIECCOB B OKPYKAIOIIEM MHUPE.
DopMyIHpOBaTh, 3aIMCHIBATH B CAMBOJIHYECKOH Qopme u

Ne HaumeHnoBaHue KouJ- OcHoBHBIE BU/IbI 1eATEJIbLHOCTH 00y4aI0IIMXCH JuiekTpoHHbIEe (IIU(POBBIE) 00pa3oBaTeIbHbIE
n/n pa3aesioB U TeM BO pecypcbl
NMPOrpamMMmbl 4acoB
1 Uucna u 15 DopmynHpoBaTh OMNpEJCTCHUE KBAAPATHOIO KOPHS M3 YMCIA, | hitn://school-collection.edu.ru/
BBIYMCIICHHUS. apruMeTHIecKoro KBaApaTHOTO KOpHA. [IpuMeHsTs omeparuro ]
Ksanpatusie M3BJICYCHHUS KBAaApAaTHOrO KOpHS M3 YHCJIA, MCIIOIb3Yys IIpU hitps://resh.edu.ru/
KOpHU HEOOXOIUMOCTH KanmbKyjsaTop. OleHuBaTh KBajgpaTHble Kopuu | Nttps://school.mos.ru/
[ENBIMH  YHCIIAaMH W JeCATHYHBIMUA npo0siMu. CpaBHUBATh U
YOOPSAJOYMBATH PAUUOHAIBHBIE UM HPPALMOHAIbHBIE YHCIA,
3alMCAHHbIE C IIOMOIUBIO KBaJpaTHBIX KopHel. HMccienoBaTth
ypaBHEHHE X2 = a, HaXOJUTh TOYHBIC W MPUOIMHKEHHBIE KOPHU
npu a > 0. UccnenoBath CBOMCTBA KBaAPATHBIX KOPHEW, IPOBOAS
YHUCIIOBBIE JKCIEPUMEHTHl C HCIIOJIB30BAHUEM KaJbKyJIATOpa
(komnbroTepa).  Jloka3piBaTh  CBOHCTBAa  apuU(METHUYCCKHX
KBaJIPaTHBIX KOpHEW; MpPHUMEHSATh WX JUIA IpeoOpazoBaHUs
BBIPAKEHUH.
BeimonHsaTe  mpeoOpa3oBaHHMs — BBIPAKEHHH,  COAEpIKaIIUX
KBaJpaTHbIEe KOPHU. BripaxkaTh nepeMEHHbIE U3 F€OMETPUUYECKUX
u  ¢usndecknx QopMmyn. BeMuCHATE 3HAYEHHWS BHIPAKEHUH,
CoJIeprKaIInx KBaJIpaTHbIE KOpHH, HCIIOJIB3Y S npu
HEOOXOJMMOCTH KalbKyIsATOp. VCIONb30BaTh B XOJE pelIeHUs
337]a4  JJIEMEHTapHble  MPECTaBJICHUS, CBSI3aHHBIE  C
NpUOMMKEHHBIMA ~ 3HAYEHUSMU  BEJIMYMH. 3HAKOMUTHCS C
HMCTOPUEH Pa3BUTHSI MATEMATHKHU
2 ucna n 7 DOpMyJIMPOBATH ONPEIETIEHUE CTENEHH C TIEBIM http://school-collection.edu.ru/
BBIYHCIICHHA. nokasareseM. [IpeacTaBisTh 3anuch GOJBIINX U MAIIBIX YHCEI https://resh.edu.ru/
CrerieHb ¢ HenbIM B CTaHAapTHOM Buje. CpaBHMBATh YHCJIA M BEIUYMHEI,
okasareijemM https://school.mos.ru/




WUTIOCTPHUPOBATH IIPUMEpPaMH CBOMCTBA CTETICHH C IIEJIBIM
nokazateneM. [IpuMeHsITh CBOMCTBA CTECHH IS
peoOpa3oBaHUs BHIPAKCHUIA, COJEPIKAIIUX CTEIICHU C TCITBIM
Imokxa3areiieM. BEITOHATE JEHCTBUS C YHCIaMH,
3aMMCaHHBIMA B CTAHAAPTHOM BHJe (YMHOXXEHHE, JIeICHNE,
BO3BE/ICHHUE B CTEIICHD)

Anredpauteckue 5 Pacro3HaBaTh KBaApaTHBINA TPEXUIEH, YCTAHABIMBATE http://school-collection.edu.ru/
BBIPAKEHHUSL.
K p " BO3MOKHOCTb €TI0 paSHO)KCSIHﬂ 'I'{a MHOXUTCIIN. PaCKJIa,HBIBaTb https://rESh.edU.rU/
Ba/IpaTHBI Ha MHOXKHTENU KBAJIPATHBIA TPEXUWIEH C HEOTPHIIATEIbHBIM httns://school.mos.ru/
TPEXHIICH JUCKPUMHHAHTOM ps. .Mos.Tu
Anrebpandeckue 15 3ammceiBaTh anrebpamdeckue BhpaxkeHns. Haxomuts 061acts | hitn://school-collection.edu.ru/
BBIPAKEHHS. ONpEeNeHNsT  PAIMOHAIBHOTO  BBIPAKCHUS.  BBIIONHATH
https://resh.edu.ru/
AHFC6paPI‘IeCKaH YHUCJIIOBBIC ITOACTAHOBKHW W BBIYUCIIATH 3HAYCHUC IlpO6I/I, B TOM
Jpo6H yycIe ¢ TOMOUIBI0 KalbKynstopa. ®opMymmpoBath ocHoBHoe | Nttps://school.mos.ru/
CBOMCTBO anreOpanveckod apodW ¥ TPHUMEHSATh €ro JUIs
peoOpa3oBaHus npobei. BeimonssaTe JIEUCTBUSA c
anreOpanveckuMu  ApoOsimu.  [IpuMeHsATh  mpeoOpa3oBaHUs
BBIDOKEHUH Ul pelIeHus 3a1ad. BeIpakaTh NepeMeHHBIE U3
dopmyn  (pu3HYECKHX, T'€OMETPUYECKHX,  OIMHMCHIBAIOIINX
OBITOBBIC CUTYAIIVH)
YpaBHeHuUs U 15 PacrniozHaBaTh KBaJpaTHBIC YpaBHEHHs. 3alKCHIBATh (OPMYIY http://school-collection.edu.ru/

HEpaBEHCTBA.
KBanparusie
ypaBHEHUS

KOpHEeW  KBaJpaTHOTO  ypaBHEHHWS; pemarbh  KBaJpaTHbIC
ypaBHEHHUS — TIOJNHbIE M HemosHble. [IpoBoauTh mpocTelmme
WCCIIE/IOBaHUSl KBQJIPaTHBIX ypaBHeHWH. Pemath ypaBHEHuS,
CBOAAIIMECS K KBaJpaTHBIM, C TMOMOIIBIO MPeoOpa3oBaHHN W
3aMeHOW TrepeMeHHOH. HalOmromate W aHaNM3MpOBaThH CBS3b
MEXJy KOPHSMH M KOI(PPHUIMEHTaAMH KBaJPATHOTO ypaBHEHHSI.
dopmynupoBats TeopeMy Buera, a Takke oOpaTHYIO Teopemy,
MPUMEHSTH 3TH TEOPEMBI JUTS PELICHUS 3a/1a4.

Pemate  TEKCTOBBIE 337auu  anreOpamdeckuM  CIOCOOOM:
MEPEXOJIUTh OT CIIOBECHOW (OPMYIIMPOBKU YCIOBUSI 3aJa4ll K
anreOpanvyecko MoAedr MyTEM COCTAaBICHHUS YpaBHEHMUS,
pelaTh COCTaBIEHHOE YpaBHEHNE; HHTEPIIPETUPOBATh PE3yIbTar.
3HAKOMUTBCS C UCTOPUEH Pa3BUTHUS aareOpbl

https://resh.edu.ru/
https://school.mos.ru/




YpaBHEeHUS U
HEPaBEHCTBA.
Cucremsl
YpaBHEHUI

13

Pacrnio3HaBaTh JHMHEHHBIC ypaBHEHUS C JABYMS IEPEMEHHBIMH.
Crpouth TpaduKkyd JHMHEHHBIX YpaBHCHWH, B TOM YHCIEC
UCToNb3ys LU(GPOBBIE pecypchl. Pasznmuuare mapauienbHbIE |
nepeceKarouecs NpsMbIe TI0 UX YpaBHEHHSAM. Pemath cHCTEMBI
NBYX  JUHEWHBIX  ypaBHEHMH C  JByMsS TEPEMCHHBIMHU
MOJICTAHOBKOW W CIIOKEHUEM. Pernath mpocTeime CUCTeMbl, B
KOTOPBIX OJHO W3 YpaBHEHHU He SBISCTCS JIMHEHHBIM.
[MpuBoUTh rpadUUEecKyr0 MHTEPIIPETAIMIO PEHICHUS YPaBHEHUS
C }Z[ByMﬂ HCpeMCHHI)IMI/I U CHUCTEM ypaBHCHI/Iﬁ C I[BYMH
HCpCMCHHI)IMI/I. PeHlaTI) TEKCTOBLIC 3ada4n aJII‘C6paI/I‘-I€CKI/IM
crmocobom

http://school-collection.edu.ru/

https://resh.edu.ru/

https://school.mos.ru/

YpaBHeHUA U
HEPaBEHCTBA.
HepagenctBa

12

DopMyIHpOBaTh CBONCTBa YHUCIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATh MX HAa KOOPAMHATHOW IIPSIMOM, JOKa3bIBAThH
anrebpandecku. [lpuMeHSTH CBOWCTBA HEPAaBEHCTB B XOE
peleHns 3aaad.

Pemwlate nuHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM,
n300pakaTh pEIICHUE HEPABCHCTBA HAa YHUCJIOBOW MPSIMOM.
Pemate cuctembl TMHEHHBIX HEPABEHCTB, M300paXkaTh pELICHUE
CUCTEMBbI HEPABEHCTB HA YMCIIOBOM NPSIMOM

http://school-collection.edu.ru/

https://resh.edu.ru/

https://school.mos.ru/

DyHKIHUH.
OCHOBHEBIE
MMOHATHSA

Hcnonb3oBaTh GYHKIMOHATBHYIO TEPMUHOJIOTHUIO U CUMBOJIHKY.
Beramcnate 3HaueHus (QyHKIMH, 3agaHHBIX (opmynamu (Tpu
HEOOXOJMMOCTH  HCIIONIB30BaTh  KAJIBKYJIATOP);  COCTAaBISTH
Tabnmuubl 3HaueHud ¢QyHkouu. CTpOUTh MO TOYKaM Tpaduku
¢ynkuuii. OnuceBaTh CBOWCTBA (YHKIMM Ha OCHOBE &
rpadudeckoro npencrasieHus. Mcmnonabp3oBarh GyHKINOHATIBHYIO
TEPMHUHOJIOTHIO U CUMBOJIHKY. MccienoBaTs mpuMepsl rpaduKoB,
OTPaXKAIOIIUX peaNbHbIE TPOILECCH W siBieHus. [IpuBOIUTH
IpUMEpbl TPOIECCOB W SIBICHUH C 3aJlaHHBIMH CBOWCTBAMH.
Hcronb30BaTh KOMITBIOTEPHBIE IPOTPAMMBI  JUIS  [TOCTPOCHHS
rpadukoB HYHKIUH U U3yUCHHUS] HX CBOICTB

http://school-collection.edu.ru/

https://resh.edu.ru/

https://school.mos.ru/

DyHKINH.
Yucnoble
GbyHKIMH

Haxomuth ¢ momomipio rpaduka QyHKIHH 3HAYCHHUE OJHOHN W3
paccMaTpuBacMbIX BEJIMYMH [0 3Ha4yeHUIo Jpyrod. B
HECIIOKHBIX CIy4Yasx BbIpaxkarh (HOpMYIOH 3aBUCHMOCTh MEXKIY
BennmurHaMH. OMUCHIBATh XapakTep U3MEHEHUsI OJHOW BETHMYUHBI
B 3aBUCHMOCTHU OT U3MEHEHHUS APYTOil.

PacnoznaBath  Buabl  u3yvyaemblx  QyHkimid.  Iloka3eiBaTh

http://school-collection.edu.ru/

https://resh.edu.ru/

https://school.mos.ru/




CXeMaTHYEeCKH IMOJOKEHHE Ha KOOPAWHATHON  IUIOCKOCTH
rpa¢pukoB ¢QyHKUMH Buga: y = X2, y = x3 ,y =X,y = X .
Hcnonb3oBath  (PyHKIMOHATBHO-TpaUUECKUE MPEICTaBICHUS
IUISL PELIeHHs M UCCIIEAOBAHMUs YPABHEHUI M CUCTEM ypaBHEHUI.
[MpumensaTs 1mpoBBIE pecypchl sl MOCTPOSHHS TpadUKOB
GhyHKIMIA

10 | IToBTOpEHuE 1 6 BriOupats, NpuUMeHSTh, OLIEHMBATH CHOCOOBI CPAaBHEHHUS YHCEl, http://school-collection.edu.ru/
00001mIcHTE BBIYUCIICHHH, npeoOpa3oBaHmit BBIPKCHHM, pereHus _
ypaBHeHUIl. OcCyIIecTBISTH CaMOKOHTPOJIb  BBITIOJIHIEMBIX https://resh.edu.ru/
mefictBHii M caMOmpoBepKy  pesynbTara  BhdmcieHumi, | Nttps://school.mos.ru/
mpeoOpazoBaHuii, mocTpoeHWi. Pemmate 3agaunm w3 peanbHOM
KU3HU, TPUMEHSATh MaTeMaTHYECKUe 3HAHUSA NI PEIIeHUs 3a1aq
W3 ApYyruxX mpenmeToB. PemaTh TEKCTOBBIE 3a/adyl, CPaBHUBATH,
BEIOMpATh CITIOCOOBI PEIICHNUS 331291
HUroro 102
9 knacc, 102 gaca.
Ne HaumenoBanue Kon- OcHoOBHBIE BUABI AeATEJIbHOCTH 00yYaIOUINXCsl JuiekTpoHHbIe (IIU(POBLIE) 00pa3oBaTeIbHbIE
n/n pa3aesioB H TeEM BO pecypcbl
MPOrpaMMbl 4acoB
1 Yuciaa u 9 Pa3zBuBaTh nmpencTaBieHMss O  UMCIAx: OT  MHOXECTBa http://school-collection.edu.ru/
BBIYHCIICHHUS. HATYpaJbHBIX YHUCENI JO0 MHOXXECTBa JICHCTBUTEIHHBIX YHUCEIL.
o https://resh.edu.ru/
JeiicTBuTenbpHBIE O3HaKOMUTBCS c BO3MOKHOCTBIO MIPEJICTaBIICHUS
qncna JeHCTBUTEIBHOTO YHCIa KaK OECKOHEYHOH jaecaTHuHO# apobn, | Nttps://school.mos.ru/

MPUMEHATh  JIECATUYHbIE MPHUOIMKEHUS  paAlMOHANbHBIX U
UppauroHaNbHBIX uncen. M3o00paxarh IefCTBUTENBHBIE 4YHCIIA
TOYKAaMH KOOPIAMHATHOM MNpsIMOW. 3aluchIBaTh, CPaBHHUBATH WU
YHOOPSAOYNBATh JI€UCTBUTEJBHBIE YHCIA. BBINOIHATE, coueras
YCTHBIE W NUCbMEHHBIE NPUEMBI, apUPMETHUECKUE NEHCTBUS C
palOHANBHBIMY YMCIaMM; HAXOAWTh 3HAUYEHHs CTENEHEel ¢
LEIbIMM  [IOKA3aTEJSIMM M KOPHEW; BBIYMCIATH 3HAYEHUS
YUCIOBBIX BbIpaXeHUM. [loyunTh npeacraBieHue 0 3HaYMMOCTH
JEHCTBUTENBHBIX 4YHMCEI B  IPAKTUYECKOM  JIEATENBHOCTU
YyeloBeKka. AHANMM3UpPOBaTh M JAENaTh BBIBOABI O TOYHOCTHU
NpUOMIKEHUs] JIEMCTBUTENBHOTO YHCIIA TPU PElIeHHH 3ajad.

https://math-oge.sdamagia.ru/

https://100ballnik.com/




OKPYFHHTB ,I[eﬁCTBPITCJ'IBHBIe YuCiia, BBIIIOJHATE MNPUKUIKY
pe3yiibTara BI;I‘{I/ICHGHI/II‘/'I, OIICHKY 3HAYCHUI YHUCJIOBBIX
BI:Ipa)KeHHﬁ. 3HAKOMUTLCS C I/ICTOpI/ICﬁ Pa3BUTHUA MATCMATUKNU

YpaBHeHuUs u
HEpaBEeHCTBA.
YpaBHeHus ¢
OJTHOM

nepeMeHHON

14

OcBauBaTh, 3alIOMUHATH U TIPUMEHSTH rpaQUUeCKrue METOIBI
MIPU PEUICHUU YPAaBHEHUMN, HEPABCHCTB U UX CUCTEM.
PacrioznaBats messie 1 poOHbBIe ypaBHEeHHUs. PemaTh
JTUHEHHBIC U KBaJAPATHBIC YPaBHCHUS, YPABHCHUS,
CBOJISIIUECS K HUM, TIPOCTEHIIIHNE APOOHO-pAlIMOHAIEHEIC
ypaBHeHus. [Ipeanarate BO3MOKHBIE CLIOCOOBI peIeH s
TEKCTOBBIX 33/1a4, 00CYKJaTh UX U PeIIaTh TEKCTOBBIC 337291
Pa3HBIMH CITIOCOO0aMU. 3HAKOMHUTBCS C UCTOPHEH Pa3BUTHUS
MaTeMaTHKHI

http://school-collection.edu.ru/

https://resh.edu.ru/

https://school.mos.ru/

https://math-oge.sdamagia.ru/

https://100ballnik.com/

VYpaBHeHUs u
HEpaBEeHCTBA.
Cucremsl
YpaBHEHUI

14

OcBauBaTh ¥ IPUMEHATH MPUEMBI PELICHUS] CUCTEMBI ABYX
JMHEHHBIX YPaBHEHUI ¢ IBYMSI IEPEMEHHBIMU H CHCTEMBI
JIBYX YPaBHEHHI, B KOTOPBIX OJJHO YpaBHEHHE HE SIBISICTCS
nuHeHHBIM. Vconb30BaTh GyHKIMOHAIBHO-TpaduyecKue
NPE/ICTABICHUS ISl PEIICHHS M MCCIICAOBAHUS yPaBHEHNH 1
cHCTeM. AHAJTM3UPOBATh TEKCTHI 3314, peIaTh UX
anreOpanvdeckuM crocoOoM: IEPEX0IUTh OT CIIOBECHON
(hopMyJIMPOBKH YCIIOBHS 3a/1a4H K aJire0pandecKoi MoJIeu
IyTEM COCTaBIICHUS CUCTEMbI yPaBHEHHH; pelaTh
COCTaBJICHHYIO CHCTEMY YpaBHEHUH; HHTEPIIPETUPOBATH
pe3yabTat. 3HAKOMHUTHCS C UCTOPUEH Pa3BUTHSI MATEMATHKU

http://school-collection.edu.ru/
https://resh.edu.ru/

https://school.mos.ru/

https://math-oge.sdamgia.ru/

https://100ballnik.com/

VYpaBHeHus u
HEPaBEHCTBA.
HepageHcTBa

16

Yurats, 3alHUCHIBATD, [IOHUMATh, HWHTEPHPETUPOBATh
HEPABEHCTBA; HCIIOJIb30BaTh CHMBOJUKY UM TEPMHUHOJIOTHIO.
BremmonusaTe mpeoOpa3oBaHUs HEPABEHCTB, HCMOIB30BATH IS
npeoOpa3oBaHus CBOHCTBA YMCIIOBBIX HEPABEHCTB. Pacro3HaBaTh
JIMHEWHbIE W KBaJpaTHbIE HEpaBEHCTBA. Pemiate JUHEHHbIE
HEpPAaBEHCTBA, CHCTEMbl JIMHEMHBIX HEPABEHCTB, CHCTEMBI
HEPaBEHCTB, BKJIIOYAONINX KBaJpaTHOE HEPAaBEHCTBO, W PEUIaTh
ux; oOCyXIaTh IOJydeHHbIe pemeHus. M3o0paxare pemeHne
HEPABEHCTBA M CUCTEMBI HEPABEHCTB HA YHUCIIOBOW NPSIMOM,
3aMyChIBaTh  pEIIeHHEe C TOMONIBI0 CHMBOJOB. Pemarth
KBaJIpaTHbIE HEPaBEHCTBA, WCTIONB3YS rpagudecKue
npencraBieHus. OcBaMBaTh U TNPUMEHATh HEPABEHCTBA IPH
pEIIeHNN Pa3NYHbIX 33]a4, B TOM YHCIIe IPAKTUKO-OPUEHTHPO-

http://school-collection.edu.ru/
https://resh.edu.ru/
https://school.mos.ru/
https://math-oge.sdamgia.ru/

https://100ballnik.com/




BaHHBIX

DyHKIIUU

16

PacnioznaBate BHIBl H3ydaeMbIX (YHKIMH; WILTIOCTPHPOBATH
CXEMaTH4YeCKH, OOBSICHATh PACHOJIOKEHHE Ha KOOPAMHATHOM
m1ockocTr rpadukoB GyHKIMA Buga: y =kx, y=kx+b,ykx =,
y=ax2,y=ax3 ,y =X, y = X B 32aBUCHIMOCTH OT 3Ha4YEHUI
Kod(QQHUIMEHTOB; OMNHCHIBaTH HMX CBOMCTBAa. Pacmo3HaBaTh
KBaJpaTHUHyl0 QyHKOHIO 1o Qopmyne. IIpuBoaute npuMeps
KBaJpaTUYHBIX 3aBUCHUMOCTEHl W3 PEaNbHOM >KM3HH, (U3HKH,
reometpun.20

BrisBasaTe ¥ 000011aTh OCOOCHHOCTH Tpaduka KBaJpaTHUHOM
byakumun y = ax2 + bx + c. CrpouTh u H300paxkaTh
cXeMaTh4yeckd rpaduKd KBaAPaTHYHBIX (YHKUMH, 3aAaHHBIX
dopmymnamu Buay = ax2, y=ax2+q,y=ax+p)2,y=ax2 +
bx + c. AHanmu3upoBaTh M TNPHUMEHSTH CBOWCTBA H3YyYCHHBIX
GyHKUMH A7 UX TOCTPOCHMS, B TOM YHCIE C IIOMOIIBIO
IU(PPOBBIX PECYpPCOB

http://school-collection.edu.ru/

https://resh.edu.ru/

https://school.mos.ru/

https://math-oge.sdamgia.ru/

https://100ballnik.com/

YuciaoBble
MOCJIEJOBATEIHLHOC
TH

15

OcBauBaTh W TPUMEHSATH WHACKCHBIE OO0O3HAYEHHS, CTPOUTH
pedeBbIE BBICKAa3bIBaHHMA C HCIOJIB30BAHUEM TEPMHHOJIOTHH,
CBSI3aHHOM C TOHATHEM IIOCIENOBATENBHOCTH. AHAIH3UPOBATH
(dbopMyITy n-ro 4ieHa MOCIeI0BATENbHOCTH WU PEKYPPEHTHYIO
($opMyIly ¥ BBIYUCISATH WICHBI IIOCIIEI0BATEIbHOCTEH, 3aaHHBIX
3TUMU  (GopMylnaMH. Y CTaHaBIMBAaTh 3aKOHOMEPHOCTb B
IIOCTPOEHUU TIOCIEN0BATEIBHOCTH, €CIM BBIIIMCAHBl IIEPBBIC
HECKOJbKO e€ uieHoB. PacnosHaBaTh apudmMeTHyecKylo U
IreOMETPUUYECKYIO0 MPOTPECCHU NPH Pa3HbIX CIIOCO0aX 3aJaHMs.
Pemrate 3amaum ¢ wWcnonb3oBaHMEM (QOpPMYyNT N-TO  4iIeHA
apu(METUIECKO ¥ TEeOMETPUYECKOW MPOTrPecCHil, CyMMBI
NEPBBIX N 4ICHOB. M300pakaTh 4JIeHbl IOCIEAOBATEIbHOCTH
TOYKaMH Ha KOOPIWHATHOH MIIOCKOCTH.

PaccmarpuBaTh npuMepbl MPOIECCOB U SBICHUN W3 pPeajbHOMN
KHU3HHM, WUTIOCTPUPYIOIIME M3MEHEHHE B apH(METHYECKOH
MPOTPECCU, B TEOMETPUYECKOW MPOrpeccuy; H300paxaTh
COOTBETCTBYIOIIME 3aBUCHMOCTH Tpadudecku. Pemars 3anauu,
CBSI3aHHBIE C YMCJIOBBIMH IIOCIIEI0BATEIBHOCTSAMH, B TOM YHUCIIE
3aJaud M3 PEAIbHOW HM3HM C MCIOJIB30BaHUEM LH(POBBIX
TEXHOJIOTHH (3JIEKTPOHHBIX TabuL, TpaduIecKoro KajabKyJsITopa

http://school-collection.edu.ru/

https://resh.edu.ru/

https://school.mos.ru/

https://math-oge.sdamgia.ru/

https://100ballnik.com/




n T.l'[.). Pemarte 3amaun Ha CIIOXKHBIC IIPOUCHTBI, B TOM YHCJIC
3aJadyu nus3 pea,HLHOP'I MMPAKTHUKH (C HCIIOJIb30BAHHEM
KaﬂI)KyJ'IﬂTOpa). 3HAKOMHTLCS C HCTOpHeﬁ Pa3BUTUA MATCMATHUKHU

TloBTOpEHME,
0000111EHHE,
cHUCTeMaTH3aIus
3HaHUI

18

OnepupoBaTh  HOHATHAMH:  MHOXECTBO,  IOJMHOXECTBO,
olepaluy HajJ MHOXECTBAMH; MCIIOAB30BaTh TIpaduyeckoe
MIpeICTaBICHNE MHOYKECTB JJIs1 ONMCAHNS PEAJIbHBIX MPOLECCOB U
SIBIICHUH, MPH PELICHUH 33/a4 W3 IPYTuX y4eOHBIX MpPEAMETOB.
AKTyanu3upoBaTb TEPMHHOJIOTHIO M OCHOBHBIE J€HCTBHSA,
CBSI3aHHBIE C YHUCIAMM: HATypallbHOE YHUCIO, IIPOCTOE MU
COCTaBHOE 4YHCIA, JEIMMOCTb HATYpPaJbHBIX YHWCElN, MPU3HAKU
JNEeTUMOCTH, LEJN0e YHCIO, MOIYyJdb 4YHCa, OOBIKHOBEHHAs |
JecAaTu4Hasi OpoOu, CTaHIApTHHIN BHJ 4Hcia, apupMEeTHIeCKUi
KBaJPaTHBII KOPEHb.

BeinonHATe OEHCTBHSA, CpaBHHUBAaTh M YINOPANOYUBATH YHCIA,
MPENCTaBIATh YHCIA Ha KOOPAMHATHOW TNPAMOM, OKpYTJIATH
YHCJIa; BBIOIHATH NMPUKUAKY U OLEHKY pe3yJibTaTa BEIYUCICHUH.
Pemrate TexcTOBBIC 3a1aUM apUPMETHIECKUM criocoOoM. Perrath
MPAKTHYECKUE 3a7add, COAEp KAIUe IPOLEHTHI, NOJIM, YacTH,
BBIpaXKaroIie 3aBUCUMOCTH: CKOPOCTh — BpPEMsI — PACCTOSIHHUE,
1eHa — KOJIMYECTBO — CTOUMOCTbh, 00BbEM paboThl — BpeMs —
MPOM3BOAUTENBHOCTE Tpyna. Pa30bupaTh peanbHble XKU3HEHHBIE
cutyauuu, GOpMyIMPOBaTh UX Ha S3bIKE MAaTEMAaTHUKH, HAXOIUTh
pelieHue, TIPUMEHSS MaTeMaTH4YeCcKuil amnmapar,
HMHTEPIPETUPOBATH PE3YNIbTAT

OneprpoBaTe MNOHATHUSMHU: CTENEHb C LENBIM IIOKa3aTeleM,
apupMeTHIecKui KBaJpaTHBII KOpEHb, MHOT'OWIEH,
anreOpanveckasi JApoOb, TOXIECTBO. BBIMOMHITE OCHOBHEIC
JeMCTBUS: BBIOJMHATH pacy€Thl o opmysam, mpeoOpa3oBEIBATh
Lenble, APOOHO-PAllMOHAIBHBIE BBIPAKEHUS W BBIPAXKEHHUS C
KODHSIMH,  pEaM30BBIBATH  PA3IOKEHWE  MHOTOWIEeHa  Ha
MHOXHTENH, B TOM YHCIIE C MCIOIb30BaHUEM (OPMYJ Pa3HOCTH
KBaJpaTOB M KBaJpaTa CyMMBl W pa3HOCTH; HaxOJUTh
JIOTTYCTUMBIEC 3HAYEHHS TIEPEMEHHBIX JIJIsl APOOHO-pAIIHOHATBHBIX
BBIPa)KCHU, KOpHEH.

MogenupoBarsk ¢ TOMOLIBIO (GOPMYJ pealbHbIE MPOLECCH M
SIBIICHUS

http://school-collection.edu.ru/

https://resh.edu.ru/

https://school.mos.ru/

https://math-oge.sdamgia.ru/

https://100ballnik.com/




OneprpoBaTs TOHATHUSAMH: (PyHKIWSA, TpaQuK (QYHKIUH, HYIH
(yHKIIMM, TIPOMEKYTKH  3HAKOMOCTOSHCTBA,  IPOMEKYTKH
BO3pacTaHus, yObIBaHMsI, HAHOOJIbIIICE U HAUMCHBIIICE 3HAYCHHUS
(GyHKIMU. AHAIW3UPOBATh, CPAaBHUBATH, OOCYXIATh CBOWMCTBA
¢byakmmic, ctpouth ux rpadukn. OnepupoBaTh MOHATHIMHU:
npsMasi MPONOPIUOHATLHOCTE, 00paTHAs MPOMOPIUOHATHLHOCTS,
TUHeWHas ~(QyHKOWsA, KBampatuyHas —(yHKOWS, mapabona,
runep6oia. Mcmonb3oBath rpadUKu Ui ONPEIETICHUST CBOWCTB,
MPOLIECCOB M 3aBUCUMOCTEH, A PEIICHUs 3aJad U3 APYTux
yU4eOHBIX TPEIMETOB W pealbHOW >KM3HH, MOJEIUPOBATH C
MOMOIILIO TPaUKOB peallbHbIE MPOIECCHl U SIBIICHHS. BhIpaxaTth
(hopMysiaMu 3aBUCUMOCTH MEKY BETMUYUHAMH

Htoro

102
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