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IHHOACHUTEJIBHAA 3AIIMCKA

AnreOpa SBISETCS OJJHUM H3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 0Opa3oBaHUs: OHA 00ECIIeYMBAET
HU3YUCHUC APYIrUux AUCHUIIIMH, KaK €CTCCTBCHHO-HAYYHOI'O, TdK WU I'YMAHHUTApPHOI'O LHUKIIOB, e€ ocBoecHUE
HEO0OXOIMMO JUISI TIPOJOJDKeHHST 00pa3oBaHUS M B TOBCETHEBHOW >KM3HHU. Pa3ButHe y oOydaromuxcs
HAyYHBIX TPEJACTABJICHUNA O TMPOUCXOXKICHUU U CYIIHOCTH aire0pandecKkux aOCTpakiui, Ccrocooe
OTPKECHUS MATEMaTHYECKOW HAyKOW SBJICHMM MW TMPOLIECCOB B TMpUPOJEe U OOIIeCTBE, pPOJIU
MaTEeMaTHYEeCKOT0 MOJICIMPOBAHUS B HAyYHOM IIO3HAHWW M B MPAKTHKE CIIOCOOCTBYET (HOPMHPOBAHHIO
HAayY4YHOT'O MHUPOBO33PCHUA U KAaUCCTB MBIIIJICHUS, H€O6XOI[I/IMI>IX AJid aganTaiiyyu B COBPpEMCHHOM III/I(l)pOBOM
obmectBe. M3ydenue ainreOpsl oOecrieumBacT pa3BUTHE YMCHHsI HAONIONATh, CPaBHHUBATh, HAXOJUTh
3aKOHOMCPHOCTH, Tpe6yeT KPUTHYHOCTH MBIIJICHHA, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBATh CBOU
JCUCTBUS W BBIBOJBI, (OPMYIHPOBATH yTBEpkIeHUsA. OCBOCHHE Kypca aireOphl 00ECIICYUBACT PAa3BUTHE
JIOTUYCCKOI'0 MBIIIJICHUA 06yqafoumxcsu OHHU HCHOJB3YIOT ACAYKTHUBHBIC W MHAYKTHBHBLIC PACCYXICHHA,
00001IeHNe M KOHKpeTH3aluio, abcTparupoBaHue u asHajoruto. OOydeHue anrebpe mpeamnosaraet
3HAUYUTENIbHBIH OOBEM CaMOCTOSITENIBHOW JEATEIHHOCTH OOYYalOUIUXCs, TOITOMY CaMOCTOSTEIHHOE
pereHue 3a1a4 sSBIsSETCs peain3aluei AesITeIbHOCTHOTO MPUHITUATIA OOYIEeHHSI.

B crpykrype mnporpammbl ydeOHOTO Kypca «AnreOpa» is OCHOBHOTO 0OImero oOpa3oBaHUS
OCHOBHOE€ MECTO 3aHMMAIOT COJIEPKATEIbHO-METOAUYECKUE JIMHUHM: «YUucia W BBIYHCICHUY,
«AnreOpanyeckre BBIpOXCHHUS», «YpaBHEHHUS U HeEpaBeHCTBay, «DyHkmum». Kaxmas wu3 3THX
COJIEPXKATEIBbHO-METOAUYECKUX JIMHUM pa3BUBACTCA Ha IMPOTSHKEHUM TPEX JIET U3Y4EHHs Kypca,
B3aUMO/ICHCTBYS C IPYIrUMH €ro JUHUSAMHU. B Xone u3yueHus yaeOHOro Kypca oOy4arouumcs IpUuxoIuTcs
JIOTUYECKHN PaCCY’KJIaTh, UCIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBS3M ¢ 3TUM B IporpaMmmy
yueOHOTo Kypca «Airedpay BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTUKHU, MPEICTaBICHHBIE BO BCEX OCHOBHBIX
paszzmenax MaTeMaTHYecKoro oOpa3oBaHUSI M CIIOCOOCTBYIOIIME OBJIAJCHUIO OOy4JalOIMMMHUCS OCHOB
YHUBEPCAJIBLHOTO MaTeMaTH4eCKoTo s3bika. Coaep)KaTebHOW W CTPYKTYpPHOH OCOOCHHOCTBIO Y4e€OHOTO
Kypca «Anrebpay SBISETCS €ro HHTETPUPOBAHHBIN XapakTep.

Conepxanve JMHUM «YUucna W BBIYHMCICHUS CIY)KUT OCHOBOM JUISl JANbHEHIIEr0 W3Y4eHUs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y 00YJarOIIMXCS JIOTUYECKOTO MBIIICHHS], (POPMUPOBAHUIO YMEHHUS
MOJIb30BAaThCS AITOPUTMAMH, a TakKe MPHOOPETEHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOJWMBIX IS
MOBCETHEBHOM XKM3HU. Pa3BuTHE MOHATHUS O YHCIE HA YPOBHE OCHOBHOTO OOIIETr0 00pa30BaHUs CBSI3aHO C
paloHaJbHBIMU U UPPALMOHATIBHBIMU YHUCIaMHU, (OPMHPOBAHHEM MPEJCTABICHUN O JIEHCTBUTEIHLHOM
yuclie. 3aBepIlieHre OCBOCHUS YHCIOBOM JIMHUHM OTHECEHO K CpeiHeMY o01ieMy o0pa3oBaHUIo.

Copepxanue IByX anreOpanueckux JUHUN — «AnreOpanueckue BbIpaXEHUS» U «YpaBHEHUS U
HEPaBEHCTBa» CIOCOOCTBYET (OPMUPOBAHUIO y OOyUaAIOUIUXCSI MAaTEMaTHUECKOTO armapara, He00X0AUMOro
JUIS pelIeHHs] 3a7a4y MaTEeMaTHKH, CMEKHBIX MPEAMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3a1a4. Ha ypoBHe
OCHOBHOTO 00I11ero 00pa3oBaHusl y4eOHBbII MaTepuall IPYNIHPYETCS BOKPYT PALMOHATBHBIX BBIPAKEHUM.
Anrebpa JeMOHCTPUpPYET 3HAUYEHHWE MaTEeMaTHKU KakK sI3bIKa Ui MOCTPOCHHS MATeMAaTUYECKUX MOJEIEeH,
OTIHMCaHHUs MPOIIECCOB U SBIEHHUI peanbHOro Mupa. B 3amaun oOyueHus anredpe BXOIAT TakKe JanbHenIIee
pa3BUTHE ANTOPUTMUYECKOTO MBIIIICHHUS, HEOOXOMMOr0, B YaCTHOCTH, JJI1 OCBOCHHUA Kypca HH(POPMATUKH,
Y OBNIQJICHHUE HaBBIKAMU JCIYKTUBHBIX paccyxkjeHuid. [IpeoOpasoBaHne CHMBOIBHBIX (HOPM CHOCOOCTBYET
Pa3BUTHUIO BOOOpaKeHUS, CIOCOOHOCTEN K MaTeMaTHYeCKOMY TBOPYECTBY.

Copepxanne (QyHKIIMOHAIBHO-TpApUUECKONW JHMHUM HAIeIeHO Ha TOJy4eHHe OO0yJarolIuMucs
3HAHMA O (QYHKIUAX KaKk BakKHEHWIel MaTeMaTH4ecKol MOJAENH [UIsi OMHCAHWS U HUCCIIEJOBAHUS
pa3zHooOpa3HBIX MPOILIECCOB M SBIEHUI B mpupoae M obmiectBe. M3ydeHue marepuana crnocoOCTBYeT
pa3BUTHIO Yy OOydarolmuxcs YMEHHS UCIHOJIb30BaTh pPAa3MyYHbIe BBIPA3UTENbHBIE CPEACTBA S3bIKA
MaTeMaTHKH — CIIOBECHBIE, CHMBOJIMYECKHE, TpadruecKkrie, BHOCUT BKIIaJ B (JOPMUPOBAHUE MPEACTABICHHIA
O POJIM MAaTeMATHUKH B PA3BUTHUU [TUBUIM3AINH U KYJIbTYPHIL.



CornacHo yuebHOMY TUIaHy B 7-9 Kitaccax u3y4aetcs yueOHBbIN Kypc «Anredpa, KOTOPbIA BKIIIOYAaeT
CIIEAYIOIINE OCHOBHBIE Pa3/ieNbl coaepkaHus: «Uucia U BBIYUCICHUN), «ANreOpanyecKie BhIPAKEHH»,
«YpaBHEHUS U HEPABEHCTBAY, « DYHKIIMNY.

Ha u3ydenune yueOHoOro kypca «Ainredpay» orBoautcs 306 yacos: B 7 kiacce — 102 yaca (3 yaca B
Heqento), B 8 kiacce — 102 vaca (3 gaca B Henento), B 9 kitacce — 102 vaca (3 yaca B Helenio).

O0bem yaeOHOTO BpeMEHH, BBIICIIEHHOTO HA U3Y4EHHUE anreOphl 0 MHIMBHUIYaIbHON MPOrpaMMe B
OCHOBHOI 11KoJie coctaBiisgeT 102 yaca u3 pacuera | yac B HEJIENIO B TEYEHUE KaXKJI0T0 rojia 00y4eHusl.

COJEP/KAHUE OBYUEHMUSA
7 KJIIACC

Ymucaa u BbIYMCICHUSA

Jpo6u 0OBIKHOBEHHBIE U JIECATUUHBIE, IEPEX0] OT 0/1HOH (opMsl 3anucu apobeit k apyroit. Ilonsrue
palMOHAJIbHOTO YHMCHA, 3alMCh, CPAaBHEHHE, YINOPSJA0YMBAHUE PALMOHAIBHBIX uduced. ApupMmeTnieckue
JeUCTBUS C pallMoOHaIbHBIMU YncIamMu. Pelenne 3a1au U3 peanbHON MPAaKTUKU Ha YacTH, Ha JAPOOH.

CreneHp Cc HaTypaJbHBIM I[IOKa3aTeJeM: ONIpENeNIeHHe, NpeoOpa3oBaHUE BBIPAKEHWNH Ha OCHOBE
onpejeneHus, 3anuch OoibmuX yucen. [IpoleHThl, 3amuCh MPOLIEHTOB B BUIE ApoOU U Jpodu B BHUAE
MPOLIEHTOB. TpH OCHOBHBIE 33J]a4u Ha MPOLIEHTHI, PellIeHUE 3a/]a4 U3 PeabHOM MPaKTUKU.

[IpumeHeHne NPU3HAKOB ASTUMOCTH, PA3I0KEHUE HA MHOKHUTENN HATYPaJIbHBIX YHCE.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPONIOPLHUOHAIBHOCTH.

AJiredpanyeckue BbIpaKeHUs

[lepemenHbIe, YUCIIOBOE 3HAUEHHUE BBIPAXKEHUS ¢ epeMeHHOU. [lomycTuMble 3HaUeHUs IePEMEHHBIX.
IIpencraBneHne 3aBUCUMOCTH MEXJIy BEIMYMHAMU B BHUAe GopMyibl. Bberuncnenus mno ¢dopmynam.
IIpeoOpa3oBaHnue OyKBEHHBIX BBIPa)KEHUH, TOXKJIECTBEHHO PaBHBIE BBIPAKEHHUs, MIPAaBUiIa MpeoOpa3oBaHUs
CYMM M IIPOU3BEJICHUH, IpaBHJIa PACKPBITHsI CKOOOK M MPUBEAECHUS MOJJOOHBIX ClIaracMbIX.

CBONiCTBa CTENIEHU C HATYpPAJIbHBIM IIOKA3aTEIIEM.

OpnowreHsl m MHOrowIeHel. CreneHb MHorowieHa. (iokeHue, BBIUATAHUE, YMHOXKCHHE
MHOTOWIECHOB. DOpMysbl COKPAIEHHOTO YMHOXKEHMS: KBagpaT CyMMBI M KBaapaT pazHocTH. DPopmyna
pa3HOCTH KBaApaToB. Pa3yioskeHne MHOTO4JICHOB HA MHOKUTEIIH.

YpaBHeHNs] M HEPABEHCTBA

VYpaBHeHMEe, KOpEHb YPaBHEHNUS, IPaBUIIa IPe0OPa30BaHUs YpaBHEHHs, pABHOCHIIBHOCTh YPaBHEHUI.

JluHeitHOe ypaBHEHME C OJHON MEPEMEHHOW, YMCIIO KOpPHEH JIMHEHHOIO YpaBHEHHS, PEIICHHE
JUHENHBIX ypaBHeHHH. (COCTaBJIICHHE YPAaBHEHMM IO YCIOBHIO 3anayd. PemeHue TeKCTOBBIX 3a4ad C
IIOMOIIBIO YPaBHEHUI.

JIuHeltHOE ypaBHEHME C ABYMs IIEpeMEHHbIMH U ero rpaduk. Cuctema AByX JUHEHHBIX ypaBHEHUH ¢
IByMsl TepeMEeHHbIMM. PemieHue cucreM ypaBHEHMH cnocoOoM mojcTaHOBKH. Ilpumepsl pemieHus
TEKCTOBBIX 33]1a4 C IOMOILIbIO CUCTEM YPaBHEHUM.

DyHKUHMU

Koopaunata Toukum Ha npsmMoi. UmncioBble NPOMEXYTKH. PaccrosiHme Mexay ABYMs TOYKaMH
KOOPAMHATHOU IIPSAMOIA.

[IpsimoyromnbHast cucrema koopauHat, ocu OX n Oy. AGcuucca U opAMHATa TOYKH HA KOOPJMHATHON
wiockoctu. Ilpumepsl rpadukoB, 3agaHHBIX ¢Gopmynamu. UTeHue rpauKOB pealbHBIX 3aBUCUMOCTEH.
[Tonstue ¢ynkuuu. I'padpuk ¢ynkuuu. CpoiictBa ¢ynkuumil. Jluneiinas ¢ynkuus, e€ rpadux. ['padpux
¢bynkuuy y = [x|. I'paduueckoe perieHne TMHEHHBIX YpaBHEHUH M CUCTEM JIMHEHHBIX YpaBHEHUH.

8 KJIACC

Yucia ¥ BLIYUCIECHUSA



KBanpatuslii kopens u3 uucna. [loHstue o0 mppanuoHanbHOM yHcie. JlecaTndynbie MpUONMKEHUS
uppanroHaNbHBIX uucen. CBoicTBa apH(METHUECKUX KBAJAPATHBIX KOPHEH W UX MPHUMEHEHHE K
peoOpa30BAHUIO YHCIOBBIX BHIPAKEHUH U BHIYUCICHUSAM. JefiCTBUTENbHBIC YHCIA.

Crenens ¢ 1enbIM NOKa3aTesieM U e€ cBoiicTBa. CTaHgapTHas 3alKCh YHUCTIA.

Auaredpanyeckue BbIpaKeHUs

KBagparHblii TpEXWIEH, pa3oKeHUE KBAAPATHOIO TPEXWIEHA HA MHOKUTEIIH.

AnreOpandeckas poOb. OCHOBHOE CBOWCTBO anreOpamdeckoil napoOu. CrokeHue, BhIYUTAHHE,
YMHOXCEHHE, JICIEHNEe anredpandeckux Apo0eii. ParmonanbHbie BRIpa)KeHUs U UX TIpeoOpa3oBaHue.

YpaBHeHusi U HepaBeHCTBA

KBanparnoe ypaBHeHue, (opmyna KOpHEW KBajapaTHOro ypaBHeHHs. Teopema Buera. Pemenue
YpaBHEHUH, CBOASAIIUXCS K JUHEHHBIM U KBaJpaTHbIM. [IpocTeiimne qpoOHO-paliioHalbHbIE YpaBHEHUS.

I'padmueckas nHTEpnpeTanus ypaBHEHUH C IBYyMsI IEPEMEHHBIMU U CHCTEM JIMHEHHBIX YpPaBHEHUH C
IBYMs epeMeHHbIMU. [IprMeps! peleHust cCcTeM HEeMMHEWHBIX YpaBHEHUH C IByMsI IEpEMEHHBIMHU.

Perrenne TekCTOBBIX 3a/1a4 alireOpanyecKuM CoCOOOM.

UucnoBble HEpAaBEHCTBA M HMX CBOMcTBAa. HepaBeHCTBO € OJHOW MNEpPEeMEHHOW. PaBHOCHIIBHOCTH
HepaBeHCTB. JIMHelHble HEpaBeHCTBA C OJHON mNepeMeHHON. CHCTeMbl JUHEMHBIX HEPaBEHCTB C OJHOM
MIEPEMEHHOM.

DyHKIMU

[Tonsarue dynkumu. OOGIacTh ompenereHUusT U MHOXKECTBO 3HaueHni (pyHkmmu. CriocoObl 3amaHus
(G yHKIMA.

I'paduk ¢dynxnuu. Urenue cpoiictB ¢yHkuuu no e€ rpadpuky. [Ipumepsl rpadukoB GyHKIMIA,
OTpaXKaroIUX peaJbHbIE IPOLIECCHI.

OyHKIMM, ONMUCHIBAIOIINE MPAMYI0 M OOpaTHYI MPONOPLUUOHAIBHBIE 3aBUCUMOCTH, MX TpaduKu.
Oyukimn y = X2,y = X3, y = \x, y=|x|. ['paduueckoe peleHne ypaBHEHHIT U CHCTEM YpaBHCHHIL.

9 KJIACC

Yucaa ¥ BLIYUCTEHUS
PanvionanbHple 4uncIa, WPpAMOHAIBHBIE YWCIa, KOHEYHbIE W OECKOHEUHBIE NECATUYHBIC IPOOH.
MHOXECTBO JEHCTBUTEIBHBIX YHCEI, JECHCTBHUTEIbHBIC YHCIA KaK OCCKOHEYHBIC JCCATHYHBIC IPOOH.
B3anmMHO 0JHO3HAYHOE COOTBETCTBHE MEXKAY MHOXKECTBOM JCHCTBHUTEIIBHBIX YHCET W KOOPJAMHATHOMN
MPSIMOM.
CpaBHEHHE JICUCTBUTENBHBIX YHUCET, apUPMETHICCKUE EHCTBUSI C ICUCTBUTEIHPHBIMU YHCIAMHU.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, [UTUTETLHOCTD MIPOLIECCOB B OKPYXKAIOIIEM MHpE.
[Tpubmmk€HHOE 3HAYEHHE BEIMYMHBI, TOYHOCTh NpuOmmkenus. Oxpyriaenue uucen. [lpukuaka u
OLICHKA PEe3yJIbTATOB BBIUMCICHUM.
YpaBHeHNns 1 HEpaABEHCTBA
JIuneiiHoe ypaBHeHuE. Penienue ypaBHEHUM, CBOIAIINXCA K JIMHEHHBIM.
KBagpatHoe ypaBHeHue. PemeHue ypaBHEHM, CBOAAIIMXCS K KBaJpaTHbIM. buKBaapaTHOe
ypaBHeHUeE. IIpumepsl pellieHrs ypaBHEHUN TPEThEH U YETBEPTOM CTENEHEN Pa3IoKEHUEM Ha MHOKUTEIH.
Pemenue npoOGHO-paliioHaNbHBIX YpaBHEHUH. PellieHne TeKCTOBBIX 3a/1a4 anredpandyeckuM METOI0M.
VYpaBHeHHE ¢ JBYMs MepeMeHHbIMH U ero rpaduk. PemieHue cucrteM ABYyX JIMHEHHBIX ypaBHEHUH ¢
JIBYMsI IIEPEMEHHBIMU. Perenne cucrem AByX ypaBHEHUH, OHO U3 KOTOPBIX JUHEHHOE, a APYroe — BTOPOU
crenienu. ['padudeckast UHTEpIpETAIHs CUCTEMbI ypaBHEHUH C ABYMS TIEpEMEHHBIMH.
Pemienne TeKCTOBBIX 33724 anreOpandecKuM CriocoOOM.
HucnoBble HEPABEHCTBA U UX CBOMCTBA.
Pemienue nuHEHHBIX HEPABEHCTB C OJHOM NMEPEMEHHOM. PelieHne cucTteM JMHEWHBIX HEPABEHCTB C
onHO#l mepeMeHHoW. KBaapatHeie HepaBeHCTBa. ['padudeckas HMHTepIpeTands HEPABEHCTB U CHCTEM
HEPABEHCTB C ABYMS IIEPEMEHHBIMU.



DOyHKUMA
KBangparnunas ¢pynkius, e€ rpaduk u cBoiictsa. [lapabona, KoopauHATHI BEPIIMHBI TApabOIIBL, OCH
CUMMETpPHUHU TapadoIIbL.
Ipaduxu dyskimit: Y = kx, y = kx + b, y=k/x, y = x3, y=Vx, y = |X| , 1 ux cBoiicTpa.
YucioBbIe 0CJI€10BATEIBHOCTH U NPOrPEeCcCHH
[ToHsTHE YNCIIOBOM NOCIEA0BATEIBHOCTH. 3aJaHNUE TIOCIIEI0BATENBHOCTH PEKYPPEHTHOM (GOpMYIOH U
dbopmyIoit N-ro dieHa.
Apudpmernueckass U reoMerpuueckas mnporpeccuu. @opMmynsl N-rO WieHa apuPMETHYECKON u
F€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N WICHOB.
N300pakenue 4wieHOB apu(pMETHIECKON U TeOMETPUIECKON TPOrPEeCcCHii TOUKaMHU Ha KOOPAWHATHOM
IJI0CKOCTH. JIMHENHBIN U 3KCIOHEHIMANIbHBIN pocT. CII0KHBIE TPOLIEHTHI.
IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA IIPOTPAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JINYHOCTHBIE Pe3yJbTAaThl OCBOCHHS MMPOTPaMMBI Y4€OHOTO Kypca «ANredpay» XapakTepU3yrTCs:

1) naTpuoTHYeCcKOe BOCIIUTAHUE:

MPOSIBJIECHUEM HHTEpeca K TMPOIUIOMY M HACTOSIIEMY POCCHHCKOW MAaTeMaTHKH, IEHHOCTHBIM
OTHOIIEHWEM K JOCTH)KEHUSM POCCHUHUCKHMX MAaT€MaTUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJIbI, K
WCIIOJIb30BAHUIO ITHX JOCTIKCHUM B IPYrUX HayKaxX U MPUKIAIHBIX cepax;

2) rpaskIaHCKOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHHUIO 00S3aHHOCTEH IpaXkIaHWHA U pealIn3alliy €ro MpaB, MPEACTaBICHUEM O
MaTeMaTHYeCKUX OCHOBaX (YHKIHOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUN, MPOLETYP TPaskJaHCKOTO
oOmiecTBa (HarmpuMep, BEIOOPHI, OTIPOCHI), TOTOBHOCTBIO K 0OCY)KICHHIO 3TUYECKUX MPOOJIeM, CBA3aHHBIX C
MPaKTUYECKUM TPUMEHEHHEM JOCTI)KEHUW HayKd, OCO3HAHHEM BaXKHOCTH MOPAIbHO-3THYECKUX
MIPUHIIUIIOB B JESITEILHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIIUTAHHE:

YCTAaHOBKOW Ha AaKTUBHOE Yyd4yacThe B pEIICHHWM NPAaKTHUYECKUX 3aJad MaTeMaTU4YecKOi
HaIMpPaBJIEHHOCTH, OCO3HAHMEM BaXXHOCTU MAaTEMaTH4YE€CKOro 0Opa30BaHMs Ha MPOTHKEHUHN BCEH JKU3HU IS
ycrenrHo npohecCHoHaNbHONM ASSITETbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUN, OCO3HAHHBIM BBIOOPOM
U TIOCTPOCHHEM HWHIMBUAYAJIbHON TpPaeKTOPHUH OOpa30BaHUS U KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 00I1IECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTHYecKoe BOCIUTAHME:

CHOCOOHOCTBIO K SMOIIMOHATFHOMY U 3CTETHUYECKOMY BOCIIPHUSATHIO MATEMAaTUYECKUX 0ObEKTOB, 3a/1a4,
pELIeHU, pacCyKICHHM, YMEHHUIO BUIETh MaTEMaTHYECKUE 3aKOHOMEPHOCTH B HICKYCCTBE;

5) HeHHOCTH HAYYHOI'O MIO3HAHMSI:

OpUEHTAIlMe B JESITENbHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MpEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YeJOBEKa, MPUPOAbI M OOIIECTBA, MOHUMAHHEM MaTEeMaTHYeCKOW HAyKU Kak
cdepbl YeroBeUeCKON AeATeTbHOCTH, JTaloB €€ Pa3BUTHSA M 3HAYMMOCTH JUISl Pa3BUTHS IUBUIIM3AINH,
OBJIQJICHUEM SI3IKOM MaTEMaTUKU M MaTEMaTUYECKOM KyJIbTypOM Kak CpEACTBOM IIO3HAHHUS MUpAa,
OBJIQJICHHEM MPOCTEHIIIMMU HaBbIKAMH UCCIIEA0BATENIbCKOM AESTEIbHOCTH;

6) ¢usuueckoe BocmUTaAHHE, (POpMHpPOBaAHHE KYJIbTYPbl 3I0POBbSI M IMOIHOHAIBLHOIO
Os1aromoJryvus:

FOTOBHOCTBbIO MPHUMEHSATh MAaTeMaTHUYEeCKHE 3HAHMS B MHTEPECax CBOErO 3J0pPOBbs, BEACHUS
3I0POBOTO 00pasa *Hu3HU (30pPOBOE MUTAHUE, COATAHCHPOBAHHBIM PEKUM 3aHATHI U OTIbIXA, PETyIspHas
¢usnueckass aKkTUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBBbIKa pedUIeKCHH, TPHU3HAHHEM CBOETO IpaBa Ha
OIIMOKY U TAKOTO K€ MpaBa IPYroro 4eloBeKa;



7) 3K0JIOTHYECKOE BOCTIUTAHHE:

OpHUEHTAllMe Ha MPUMEHEHUE MAaTeMAaTUUEeCKUX 3HAHUM JJI PElIeHUs 3a/1ay B 00JIaCTU COXPAHHOCTH
OKpY)KaroLIEW Cpebl, IIIAHUPOBAHUS IMOCTYNIKOB U OLIEHKH UX BO3MOKHBIX MOCIIEACTBUN I OKPYKAIOLIEH
Cpelbl, 0CO3HAHHUEM TJI00ATBFHOTO XapaKTepa KOJOTHIECKUX POOJIeM U MyTeH MX peliecHus;

8) apanTanus K H3MEHSIIOIIMMCS YCJIOBHSIM COMAJILHOW M MPUPOIHON Cpeabl:

FOTOBHOCTBKD K JCHUCTBUSIM B YCIOBHUSIX HEONPEAECIEHHOCTH, IOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO IEATEIbHOCTh, B TOM YHCJIE YMEHUE YUHUTHCA y APYTUX JIIOAEH,
pHOOpEeTaTh B COBMECTHOH JIEATEIIFHOCTH HOBBIC 3HAHMSI, HABBIKM U KOMITCTCHIIUHU U3 OIBITA JPYTHX;

HEO0OXOIMMOCThIO B (DOPMHpPOBAHWY HOBBIX 3HAHW, B TOM 4YHUCIEC (HOPMYIUPOBATH WICH, TIOHSTHS,
TUNOTE3bI 00 00BEKTaX U SIBJICHHUSX, B TOM YHCJIC paHEe HEM3BECTHBIX, 0CO3HABATH NEPHUIIUTH COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEH, IIJIAHUPOBATH CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIIMIO KaK BBI30B,
TPeOYIOIHI KOHTPMEP, KOPPEKTHUPOBATh NPHUHUMAEMBbIE pEIICHUs U JeHCTBUSA, (OPMYJIUpPOBATH U
OIIEHUBATh PUCKU U MOCJIEICTBUS, (POPMUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE el CTBUS

ba3oBble Jornveckue aelcTBUS:

® BBISBIATH M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKH MATEMATHYECKUX OOBEKTOB, TOHATHH,
OTHOIIEHUH MEXJIy TOHATHSAMH, (QOpPMyTUpoOBaTh ONpPENEICHUs TIOHATHHA, YCTaHaBIWBATH
CYIIIECTBCHHBIM MPU3HAK KiIacCH(PHUKAIMUA, OCHOBAHUS JUIsi 0OOOIIEHHS W CpaBHEHMUsI, KPUTEPUHU
MMPOBOIMMOTO aHAJIN3A;

® BOCHpPHHUMATh, (QOPMYIUPOBATH W NPEOOPa3OBBIBATH CYXKACHHS: yTBEPAUTEIbHBIC W
OTpHIIaTEIbHbIE, CIMHUYHBIEC, YACTHBIE U OOIINE, YCIOBHBIC,

® BBISBIIATH MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUMs B (paKTax, JaHHBIX,
HaOMIOACHUSAX W YTBEPXKACHHSX, TpeajaraTh KPUTEPHUH IS BBISABICHUS 3aKOHOMEPHOCTEH H
MIPOTUBOPEUHIA;

e JleNaTh BBIBOJBI C HCIIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HWHIYKTUBHBIX
YMO3AKJITFOYCHHUH, YMO3AKITFOUCHHUH 110 aHAJIOTHH;

e pa3dmparh JI0Ka3aTEIbCTBA MATEMAaTUYECKUX YTBEPXKICHUU (MpsSMble M OT MPOTHBHOIO),
MIPOBOJIUTH CAMOCTOSITEIHHO HECJIOKHBIE JI0KA3aTeIhCTBA MaTEMAaTHYECKUX (PaKTOB, BHICTPAUBATh
apryMeHTallM0, TMPUBOJAUTHL TMPUMEPHl U KOHTPHOPUMEPHL, OOOCHOBBIBATH COOCTBEHHBIE
paccyxJIeHHS;

e BBIOMpaTh croco0 pemieHus y4eOHOI 3amaud (CpaBHMBATh HECKOJIBKO BAapUAHTOB pEIICHUS,
BBIOMpATh HanboJIee MOIXOSIMINUN ¢ YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ncciienoBaTebCKHe TeHCTBUS .

® CIIOJIB30BaTh BOMPOCHl KaK MCCIEAOBATEIbCKUNH HMHCTPYMEHT TMO3HaHUA, (POpMynupoBaTh
BOMPOCHI, (PUKCUPYIOIIKE MPOTHBOPEUrE, TPOOIeMy, CAMOCTOSTEIbHO YCTAHABIMBATh UCKOMOE U
naHHOe, GOPMUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UINIO, MHEHHUE;

® TMPOBOJUTH MO CAMOCTOSATENIHHO COCTaBICHHOMY IUIaHY HECIIOXHBIA DKCIIEPUMEHT, HEOOJbIIOE
UCCIIEIOBAaHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OOBEeKTa, 3aBUCHMOCTEN
00BEKTOB MEXKTYy COOON;

® CcaMOCTOATENbHO (opMmynupoBaTh OOOOIIEHHS ¥ BBIBOJABI IO pe3ylIbTaTaM MPOBEAEHHOTO
HaOIIO/IEHUS], MCCIEIOBAaHUS, OLIEHUBATh JOCTOBEPHOCTH IMOJYUYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
000011IEHNI;



® [IPOTHO3UPOBATH BO3MOYKHOE PA3BUTHUE IPOLECCA, A TAKXKE BBIJBUIaTh MPEANOIOKEHUS O €ro
Pa3BUTHUH B HOBBIX YCIIOBUSX.
Padora ¢ undopmanmeii:

®  BBIIBIIATH HEJIOCTATOYHOCTD U M30BITOYHOCTH MH(POPMALIUH, JTAHHBIX, HEOOXOAUMBIX JUIS PEIICHHS
3a]1auu;

e BEIOMpATH, AaHATTU3UPOBATH, CUCTEMATU3UPOBATh M MHTEPIPETHPOBATH MHOOPMAIMIO PAa3TUIHBIX
BUJIOB U ()OPM TIPECTABIICHHUS;

e BEIOMpaTH HOpMY MpeacTaBiIeHUs HHPOPMAIIMH U HIUTIOCTPUPOBATH PEIIaeMbIe 33a4H CXEMaMH,
JyarpaMmmamu, HHOM rpadukoil 1 uX KOMOMHALMSIMU;

® OIICHMBATh HAASKHOCTh MHMOPMALMK 1O KPUTEPUSIM, TPEAIOKEHHBIM  YYHUTEIEM WU
cOpPMYIMPOBAHHBIM CAMOCTOSTEIBHO.

KomMyHuKaTHBHBIE yHHBepPcAJIbHbIe yueOHbIe JeiicTBUS:

® BOCIPUHHUMATH M (POPMYIUPOBATH CY)KJICHHUS B COOTBETCTBHH C YCIOBHSMHU U IEISIMHU OOIICHHUS,
SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHs B YCTHBIX M THMCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUSI 110 X0y PELICHHUs 33]]a9i, KOMMEHTHPOBAThH MOJTyYCHHBIH PEe3yIbTaT;

e B X0J€ 00CYXJICHMS 3a7aBaTh BOMPOCHI TIO CYIIECTBY 00CYXAa€MOU TeMBI, TPOOJIEMBI, peliaeMon
3aJauu, BBHICKA3bIBATh WJEH, HAIICJICHHBIC HA MOWCK PEIICHHsSI, COTOCTABISATh CBOHM CYXICHUS C
CYKIEHUSIMH JPYTrUX YYaCTHUKOB JHasiora, OOHApYXMBATh Pa3IMdMe M CXOJACTBO TO3MWIHH, B
KOppeKTHOH (opMe GopMyIHpOBaTh Pa3HOTIACHS, CBOM BO3PAXKEHHUS;

® IIPEACTaBIATh pE3yJNbTaThl pEIIeHUs 3aJaud, OJKCIEpPUMEHTAa, HCCIIEeIOBaHUs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh OpMaT BBHICTYIUIEHUS C YIETOM 3ajjau MpPEe3eHTalud U 0COOEHHOCTEN
ayIUTOPHH;

® T[IOHUMAaTh U KCIIOJIb30BATh NMPEUMYIIECTBA KOMAHAHON U UHIMBUIYaIbHOU paOOThI MPU pElICHUN
y4eOHBIX MAaTEeMAaTUYECKUX 3a]1a4;

® T[pPUHUMATH IIeJIb COBMECTHOM AEATEIbHOCTH, IUIAHUPOBATH OPraHU3aIMI0 COBMECTHOW paloTHhI,
pacrnpenensTb BUIbI paboT, TOrOBapUBaThCS, 0OCYKIaTh MPOIIECC M PE3yJbTaT paboThl, 0000IIaTh
MHEHUS HECKOJIKHUX JIIO/ICH;

® y4acTBOBATh B IPyHNOBBIX (hopmax paboThl (0OCYyKaeHMs, 0OMEH MHEHUSIMU, MO3TOBBIE IITYPMBI
U JIpyrue), BBINOJHATH CBOIO 4acTb PaOOThl U KOOPAMHUPOBATH CBOM ACUCTBHS C APYrUMU
YJieHaMUd KOMAaHJIbl, OLIEHWBAaTh KAauyeCTBO CBOEr0 BKJIaJa B OOIIMN MPOAYKT IO KPUTEPHSIM,
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHble YHUBEPCAJIbHbIE Yy4eOHbIE el CTBUS
Camoopranuszanus:

® CaMOCTOATEIbHO COCTABIIATH IUJIaH, aJITOPUTM PEIIeHUs 3aauu (WU ero 4acTh), BBIOUPATh CIIOCO0
pelieHus ¢ y4éTOM HUMEIOLIUXCA PECYpPCOB UM COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BApUAHTHI PEeLICHUH ¢ y4€TOM HOBOM MH(OpMALIHH.

CaMOKOHTPOJIb, SMOIIHOHAJIbHbBI HHTEJUIEKT:

e BIAJCTh CHOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTPOJIA TIpolecca M pe3yibTara pelieHHs
MaTeMaTH4eCcKOH 3aauu;

® MpEeABHUAETh TPYAHOCTHU, KOTOPHIE MOTYT BOSHHUKHYTh MPHU PEIICHUH 3a]Ia4i, BHOCUTb KOPPEKTUBBI
B JICSITEIbHOCTh HA OCHOBE HOBBIX 00OCTOSITENLCTB, HAMIEHHBIX OITHOOK, BBISIBJICHHBIX TPYAHOCTENH;

® OIICHUBATh COOTBETCTBUE pe3yibTaTa JEATEIbHOCTH MOCTABICHHOM LETH U YCIOBHIM, OOBSICHATh
MPUYMHBI  JTOCTHKEHUS WM HEJOCTHKEHUS 1€, HaXOJWTh OMHUOKY, JaBaTh OLEHKY
IpPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K xoniry oOyuenus B 7 kjiacce oOy4aromuiics MOJIyYUT CIETYIOUINE TPEIMETHBIE PE3YIIbTATHI:



Yucia 4 BbIYMCIEHUS

BbInonHATE, coueTast yCTHbIE U TUCbMEHHBIE PUEMBI, apr(MeTHIecKue NeHCTBHS ¢ palliOHAIBHBIMU
YHCIaMHU.

HaxonuTh 3HAYeHHMs YHCIOBBIX BBIPOKECHUH, NPUMEHSTH PAa3HOOOpPA3HBIE CIOCOOBI M MPUEMBI
BBIUMCIICHUS 3HAUCHUH APOOHBIX BRIPAXKECHUH, COACPIKAIINX OOBIKHOBEHHBIC U IECATHYHBIE IPOOH.

[lepexoauTs OT OJHOM (OPMBI 3aMUCH YHCEN K APYroi (MpeoOpa3oBBIBATh JIECATUYHYIO IpOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OECKOHEYHYIO JIECATHYHYIO APOOB).

CpaBHUBATh U yIIOPSI0YUBATh PALIMOHAIBHBIE YHCIA.

OxpyriaTh yucia.

BBINONMHATE TPUKHUIIKY U OIICHKY pe3yJIbTaTa BBIYMCICHUHN, OLIEHKY 3HAYEHUH YHCIIOBBIX BBIPKEHUH.
BBINONHATE IEHCTBHS CO CTETICHSMH C HATYPabHBIMU ITOKA3aTEISIMHU.

[IpuMeHsTh NPU3HAKU AETUMOCTH, Pa3JI0KEHNE Ha MHOKUTENIN HaTypaIbHbIX YUCEIL.

Pemars  mpakTUKO-OpMEHTHUPOBAaHHBIE  3a/ayd,  CBSI3aHHbIE C  OTHOIIEHHWEM  BEJHMYUH,
MIPONOPLUOHAIBHOCTBIO BEIMYNH, IPOLEHTAMH, HHTEPIIPETUPOBATh PE3YJIbTAaThl PELICHUS 3a7ad ¢ y4ETOM
OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMM PacCMaTPUBAEMBbIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHUs

Hcnonb3oBath anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€ B MPOLECCE OCBOCHUS
yueOHOT0 MaTepHaia.

HaxomuTh 3HaueHHst OYKBEHHBIX BHIPAKEHUH TTPH 33JJAHHBIX 3HAUCHHSIX IEPEMEHHBIX.

BoinosHATh peoOpa3zoBaHus 11€JI0T0 BRIPAXKEHHS B MHOTOWIEH MPUBEICHUEM MOJ0OHBIX ClaraeMblx,
PacCKpBITHEM CKOOOK.

BbINONHATE YMHOKEHHE OJHOWIEHa Ha MHOTOWIEH M MHOIO4WIeHa Ha MHOTOYJIEH, MPHUMEHSThH
(GopMyInbl KBaZpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCy1ecTBIATh Pa3/I0KEHNE MHOTOWIEHOB HA MHOKUTEIHU C IOMOILBIO BEIHECEHMSI 32 CKOOKH 00I11ero
MHOJKUTEJIS, [PYINIIUPOBKU CIaraeéMbIX, IPUMEHEHUS POPMYJI COKPAILEHHOTO YMHOKEHHMSL.

[IpumensaTh mpeoOpa3oBaHUs MHOTOUWIEHOB JUI PEIIEHUS PA3JIMYHBIX 3a/7ad U3 MaTeMAaTHKH,
CMEKHBIX NIPEIMETOB, U3 peaIbHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTETNICHEH C HATYPAJIbHBIMU MOKAa3aTEISIMHU JIJIs1 TPeoOpa30BaHUs BRIPAKEHUH.

YpaBHeHNsI M HEPABEHCTBA

Pemare sinHelHble ypaBHEHUS ¢ OJHOM NEpEeMEHHOM, NPUMEHSsS IMpaBUjia Nepexoaa OT UCXOJHOTO
YPaBHEHMsI K paBHOCWIIBHOMY eMy. IIpoBepsTh, SBISETCS M YUCIIO KOPHEM YpaBHEHHUS.

ITpuMeHsaTh rpaduecKue METO bl IPU PELICHNH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[lonbuparh mnpuMepsl Map YUCEN, SBISAIOUIMXCS PEIIEHUEM JIMHEHHOTO YpaBHEHUS C JIByMs
[IePEMEHHBIMU.

CtpouTh B KOOPJMHATHOM IJIOCKOCTH TIpadUK JIMHEHHOrO ypaBHEHMs C JBYMs IMEPEMEHHBIMU,
M0JIb3YACh I'paMIKOM, IPUBOAUTH PUMEPHI PELIEHUS YPAaBHEHUS.

Pemate cuctemsl ABYX TMHEHHBIX YPAaBHEHHH € ABYMsI IEPEMEHHBIMHU, B TOM YHCIIE IPaUIECKU.

CocTaBiATh U pelIaTh JIMHEHHOE ypaBHEHHE WM CUCTEMY JIMHEHHBIX YPaBHEHUH 10 YCIIOBUIO 3aa4H,
HMHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33/1a4M MOJIy4CHHbII pe3ysbTaT.

DOyHKUMA

N300paxaTh Ha KOOPAWHATHOM HPSAMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, JIy4H,
OTpPE3KHU, MHTEPBAJIbl, 3aMUChIBATH YHCIOBBIE MPOMEXYTKH Ha alreOpanyeckoM s3bIKe.

OTMmeyaTh B KOOPJMHATHOM MJIOCKOCTH TOYKHM IO 3a/JaHHBIM KOOpJHMHATaM, CTPOUThH IpaduKu
TUHEWHBIX QyHKIUH. CTpouTh rpaguk GpyHKIMU y = |X|.

OnuceIBaTh ¢ TOMOLIBIO (GYHKIMI M3BECTHBIE 3aBUCMOCTH MEX/Ty BEIMYMHAMU: CKOPOCTh, BpeMs,
paccTosiHMe, 1IeHa, KOJIMYECTBO, CTOMMOCTD, IIPOU3BOAUTEIBHOCTD, BpeMs, 00bEM paboThI.

HaxonuTh 3HaueHne GyHKIMHU N0 3HAUEHUIO €€ apryMeHTa.

[lonumare rpaduueckuii cnoco® mnpeicTaBieHUs W aHanM3a HHQOpMalLWHU, U3BJIEKaTh U
HMHTEPIPETUPOBATh HHPOPMALIUIO U3 TPAPUKOB PEATbHBIX MPOLIECCOB U 3aBUCUMOCTEH.



K koHIy oOyueHus B 8 kj1acce 00yJaromuiics MOyduT CICAYIONNE TPEIMETHBIC PE3YIIbTAThI:

Yucaa u BBIYHCTICHUS

Hcnonp30BaTh HayaJlbHBIE IIPEACTABICHHUS O MHOYKECTBE ICHCTBUTEIBHBIX YMCEN JJI CPaBHEHUS,
OKpYTJIEHUS ¥ BBIYMCIICHUH, N300paXkaTh NIEHCTBUTENBHBIEC YHCIa TOYKAMHU Ha KOOPAWHATHOM MPSIMOIA.

[IpumMeHsATH TOHATHE apUPMETUYECKOTO KBAJPATHOTO KOPHS, HAXOIUTh KBaJpaTHBIC KOPHH,
HCHOJIb3YSl IIPU HEOOXOJUMOCTU KaJIbKYJIATODP, BBINOJIHATH INPeoOpa3oBaHUsl BBIPAKEHHUH, COAEPIKaLIUX
KBaJpaTHbIE KOPHH, UCIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb3oBath 3anucy O0MbIINX U MaJIbIX YUCEJ C TOMOLIBIO JIECATUYHBIX Jpo0ei U cTeneHel uucia
10.

Auaredpanyeckue BbIpaKeHUs

[IpuMeHATh MOHSATHE CTENEHU C LEJbIM IOKa3aTesleM, BBINOJIHITH MPeoOpa3oBaHUs BBIPAKEHHH,
COJIEpIKAIIUX CTEIIEHHU C LEJIBIM ITOKA3aTENIEM.

BbINONHATE  TOXKJECTBEHHBbIE TNPEOOpa3oBaHMs PALMOHAIBHBIX BBIPDAKEHUH HA OCHOBE IpaBUII
JNEeUCTBUI HaJl MHOTOWIEHAMH U allreOpandyeckuMHU JpoOsiMH.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOXKUTEIH.

[IpumensTh IpeoOpa3oBaHusl BHIPAKEHUHN JUIS PELICHUS PA3IMYHbIX 3a]a4 U3 MaTeMaTHKH, CMEXHbIX
MIPEAMETOB, U3 PEATBHON MTPAKTUKH.

YpaBHeHHUsI U HEPABEHCTBA

Pemars nuHeiiHble, KBaJpaTHbIE ypaBHEHUS M palllOHaJbHbIE YpPaBHEHMs, CBOJSILMECS K HUM,
CUCTEMBI JBYX YPaBHEHHU ¢ IByMs I€PEMEHHBIMU.

[IpoBoaNTE MpPOCTEHIINE WCCIECIOBAHUS YPAaBHEHWW M CHCTEM YpPaBHEHUM, B TOM 4HCIE C
MpUMEHEHHEeM TpaHuuecKux MpejcTaBieHuil (ycTaHaBiIMBaTh, HMEET JIM YpaBHEHHE WM CHCTEMa
YpaBHEHUH peIlIeHus], €CIIU UMEET, TO CKOJIbKO, U ITpoYee).

[Tepexomuts OT cloBecHOW (GOPMYIHMPOBKH 3adaud K €€ anreOpamdeckol MOJENH C TOMOIIBIO
COCTaBJICHUSI YPAaBHEHHUS WJIM CHCTEMBl YPAaBHEHUM, MHTEPIPETHPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y MOJYYEHHBIA pe3ynbTar.

[IpuMeHATH CBOMCTBA YHCIOBBIX HEPAaBEHCTB [JIsl CpPAaBHEHUS, OLICHKH, pelaTh JUHEHHbIC
HEpaBeHCTBA C OJHOM NEPEeMEHHON W MX CHCTEMbI, JaBaTh TpapHUUecKyr0 WUIIOCTPALUI0O MHOKECTBa
peuIeHui HepaBEHCTBA, CUCTEMbBl HEPABEHCTB.

DOyHKIUU

[loHumath M HCMONB30BaTh (PYHKIMOHAIbHBIE TOHATHS W S3bIK (TEPMHHBI, CHMBOJMYECKHE
0003Ha4YeHUs1), OMPEEATh 3HaYeHHEe (PYHKIHUU [0 3HAYCHUIO apryMEHTa, OINpeaessiTh CBOWCTBA (DyHKIIMU
o e€ rpaduky.

Crpouts rpaduku 51eMeHTapHbIX QYHKIHHI BHA:

y=k/x, y=x2, y=x3,y = |X|, Y = VX, OIIHCBIBATb CBOICTBA YHCIOBON bynkuuu no e€ rpaduky.

K xoniy o0ydenus B 9 kijiacce o0yJaromuiics MOIY4IUT CIAEAYIOIINE MPEIMETHBIE PE3YIbTAThI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHMBATh U YIOPSI0YMBATh PAllMOHAIBHBIE U UPPALIMOHAIIbHBIE YKCIA.

Brinonnsate apudmernyeckue neHCTBUS C pallMOHAIbHBIMU YHCIIAMH, COYETas yCTHBIE U MTUChMEHHbBIE
MIPUEMBI, BBITIOJIHSTH BEIYUCICHHUS C UPPALMOHAIBHBIMH YU CIIAMH.

Haxonuts 3Ha4UeHNs CTENEHEN ¢ LIENIBIMU NT0KA3aTeNsIMU U KOPHEH, BBIYUCIIATH 3HAYEHHSI YUCIOBBIX
BBIPAKCHUN.

OxpyryiATh NEMCTBUTENBHBIE YHWCIA, BBINOJHATH NPUKHUAKY pE3yJIbTaTa BBIUYMCIECHHUH, OLIEHKY
YHCIIOBBIX BBIPAKEHHUMN.

YpaBHeHNs H HEPABEHCTBA

Pemate nuHeiHbIE U KBaJpaTHBIC YpaBHEHUS, YPaBHEHHUS, CBOSIIMECS K HUM, IPOCTEHIIINE JPOOHO-
palyoHaIbHbIE ypaBHEHUS.

Pemats cucTeMsl 1ByX JIMHEWHBIX YPaBHEHUH C IByMs IIEPEMEHHBIMU U CUCTEMBI IBYX YPaBHEHU, B
KOTOPBIX OJTHO YPAaBHEHHUE HE SIBISAECTCS TUHEHHBIM.



Pemate TEeKCTOBBIE 3a/aud aareOpamyecKUM CIIOCOOOM C MOMOIIBIO COCTABJICHUS YPaBHEHUS WIH
CUCTEMBI JIByX YPABHEHUH C IBYMs IEPEMEHHBIMHU.

[IpoBoAUTE MPOCTEHIIME WCCICIOBAHUS YPAaBHEHUW M CHCTEM YPAaBHEHUN, B TOM 4YHUCIE C
IpUMEHEHHEeM TpadUUecKuX MpeAcTaBiIeHuld (yCTaHaBIMBaTb, HMMEET M YpaBHEHHE WJIHM CHUCTEMa
YPaBHEHUH pELEHUs], €CIIU UMEET, TO CKOJIBKO, U ITPOYEe).

Pemate nuHeliHbIE HEpaBEHCTBA, KBAJpaTHBIE HEPAaBEHCTBA, M300pakaTh pellIcHHE HEPABEHCTB Ha
YHUCJIOBOU NPSMOM, 3aIMCHIBATH PELICHUE C IIOMOIIBI0 CHMBOJIOB.

Pemate cucTeMbl JMHEHHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAIOIIHE KBAJpaTHOE
HEPaBEHCTBO, U300pa)kaTh PEIICHHWE CHCTEMbl HEPABEHCTB HA YMCJIOBOM MPSMOM, 3aIIMCHIBATH PEIICHUE C
IIOMOIIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEpAaBEHCTBA IIPU PEIICHUH PA3JIMYHbIX 3a1a4.

DyHKUMA

Pacno3naBate (QyHKIMM u3yueHHBIX BHAOB. Ilokas3blBaTh CXEMaTHYECKU pACIOJIOKEHHE Ha

KOOPIMHATHOM TutockocTu rpadukoB ynkuuit Buma: Yy = kx, y =kx + b,y = k/x,y =ax2 + bx + ¢,y =x3, y
=x, ¥ = |X|, B 3aBHCHMOCTH OT 3HaYeHMT K03(DPHUIIEHTOB, OMICHBATH CBONCTBA (HYHKIIHIA.

Crpouth U u300pakaTh CXeMaTHUECKHU I'padUKU KBaApaTUUHBIX (PYHKIUH, OMUCHIBATH CBOMCTBA
KBaJIpaTUUHBIX QYHKIUI MO0 UX rpadukam.

Pacnio3naBath kBagpaTuyHyro (GpyHKIHIO 110 (GopMyJsie, MPUBOAUTH MPUMEPHI KBaPAaTUIHBIX (PYHKINN
U3 peasIbHOM JKU3HH, (PU3UKH, TEOMETPHH.

YuciioBble NOC/I€10BATEIbHOCTH M IPOrpeccuu

Pacrio3znaBath apudmMeTryecKyro U reOMETPHUECKYI0 MPOTPECCHH MTPH Pa3HBIX croco0ax 3aJaHMts.

BbImosHATE  BBIUKMCIEHHS C  MCHOJb30BaHMEM  (opMyn N-ro  wieHa apuPMETHYECKOH U
reOMETPUUYECKON MPOrpeCCrid, CYMMbI MEPBBIX N WICHOB.

N3006pakaTh wieHbl OCIEA0BATEIBHOCTH TOUKAMU Ha KOOPANHATHOM IIIOCKOCTH.

Pemate 3agaun, CBA3aHHbIE C YUCIOBBIMH MIOCIEI0BATEIBHOCTSIMY, B TOM YHUCIIE 33/1a41 U3 PEaTbHOM
KU3HU (c HCIIOJTb30BaHUEM KaJIbKYJISITOPA, i (ppoBBIX TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KoaunuyecTBo yacon DJIEeKTPOHHBbIE
HaumeHnoBaHue pa3/ie/ioB U TeM uugpoBbie
Ne n/m P Konrpoasubie | IlpakTnueckue (1ucbp )
NMPOrpaMMbI Bcero odpa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
bubmmoreka [JOK
Yucna u BeiunciieHus. ParimonanbHbie
1 17 2 https://m.edsoo.ru/7f415b9
qrcia
0
bu6moreka [IOK
2 AnreOpandecKre BRIPaKeHHs 38 3 https://m.edsoo.ru/7f415b9
0
bubmmoreka [JOK
3 Koopnunats! u rpaguku. @yHKImMu 18 1 https://m.edsoo.ru/7f415b9
0
bu6mmoreka [JOK
4 YpaBHEHUS 1 HEpAaBEHCTBA 21 1 https://m.edsoo.ru/7f415b9
0
bu6mmoreka [JOK
5 [ToBTOpenue u oboOIIEHNE 8 1 https://m.edsoo.ru/7f415b9
0
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 102 8 0



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
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 KJIACC

u

KoaunuecTBo 4acoB

Kontp
I HaumeHoBaHue pa3/iesioB U TeM 0JILHBI JyiekTpoHHBbIE (LM(POBHIE)
NMporpaMmbI Bcero e 1paxTiieck o0pa3oBaTte/ibHbIE peCypchl
/ ne paboThbl
| pador
bl
1 Uucna n Berunciienns. KBagparusle KOpHU 18 1 Et?f?/?ﬁiji?)(ﬁ?/[?(f 117af8
2 Yyucia v Beraucinerusd. CTeneHs ¢ eIbIM 8 1 bu6mmoreka [JOK
MOKa3aTeiaemM https://m.edsoo.ru/7f417af8
3 AnrebOpandeckue BeIpakeHus. KBagpaTHbii 5 bubnuoreka [IOK
TPEXWICH https://m.edsoo.ru/7f417af8
4 AnreOpanvecKre BEIPaKCHHUSL. 20 1 bubnuoreka [IOK
Anrebpanyeckas 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBaA. KBajpaTHbie 19 1 bubmuoreka IIOK
YpaBHEHHUSI https://m.edsoo.ru/7f417af8
5 YpaBHenus 1 HepaBeHCTBA. CUCTEMBI 6 1 bubnuoreka [IOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
7 VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 14 1 ]k?t?[?sJ'I/I/dr(r)\TeeciI;?)c{lrS/I7<f 11748
bubmuoreka [IOK
8 DynxuuH. OCHOBHbIE NOHATHS 2 https://m.edsoo.ru/7f417af8
bubmuoreka [IOK
9 PynKumH. Tuciosbie GyHKIMM 2 https://m.edsoo.ru/7f417af8
bubnmoreka [JOK
10 | IHorToperme 1 obobmerme 8 2 https://m.edsog.lruﬂf417af8
OBUIEE KOJIMYECTBO YACOB I10 102 8 0

[TPOTPAMME



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

9 KJIACC

Ne KoanuecTBo yacoB
HaumeHoBaHue pa3/iesioB U TeM JyiekTpoHHBbIE (LM(POBHIE)
I KoHnTtpoabHbie IIpakTHuyeck
NMporpaMmbI Bcero o0pa3oBaTte/ibHbIE peCypchl
/ padoTbI He padboTsbl
n
1 Yucna 1 BBIYUCIICHUS. 11 1 bu6mmorexa [JOK
JleicTBUTENIbHBIC YKCIIA https://m.edsoo.ru/7f419d08
9 YpaBHEHUS 1 HEPABEHCTBA. 5 1 bubnuoteka [IOK
YpaBHEHHUS ¢ OAHON IEPEMEHHON https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 10 1 bubnuoreka [IOK
YpaBHEHHI https://m.edsoo.ru/7f419d08
4 YpaBHEHUS 1 HEPABEHCTBA. 16 1 bubnuoreka [IOK
Hepasencrna https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
> DyHKuH o 1 https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
6 YucnoBsie MOCIEI0BATEILHOCTH 24 2 https://m.edsoo.ru/7f419d08
7 [ToBTOpEHUE, 0600IICHNME, 18 1 bu6mmoreka [JOK
cucTeMaTU3alys 3SHaAaHUH https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10
- 102 8 0

I[TPOTPAMME



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

YUYEBHO-METOAMYECKOE OBECITEUEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIbHBIE YUYEBHBIE MATEPUAJIbBI 151 YYEHUKA

7 KIIACC

MakapserueB FO.H., Munmiok H.I'., Hemikos K.W. u npyrue; nox penakuueit TenskoBCKOro
C.A., Anrebpa, 7

kiacce, Akunonepnoe oomectBo "M3ngarensctro "[IpocBenienne";

8 KITACC

MaxkapsraeB FO.H., Munmiok H.I'., Hemkos K.W. u npyrue, Anredpa, 8 kiacc, AKIIHOHEPHOE
00I11eCcTBO

«M3narenbcTBO «IIpocBenienue» ;

9 KJIIACC

Mopakxosuu A.I'., Hukonaes H.I1. Anre6pa. 9 kiacc, yueOHUK B IBYX 4acTsAX U3AaTEIbCTBO
«Muemo3sunay 2022

METOJNYECKNE MATEPUAJIBI JIJIA YUUTEJIA

7 KIIACC

Junaktuyeckue Matepuaisl 1o anreope mist 7 kinacca/3sasuy JI.U., Ky3nenosa JI.B.,
Cysoposa C.b., -M.,

[IpocBemenue, 2021r

CamocrosiTenpHbIE M KOHTPOJIBHBIE PAa0OTHI TT0 MaTeMaTuke s 7 kinacca/ Epmosa A. 11,
I'onoGopoapko

B.B., -M., Unekca, "2021r.

8 KIIACC

Junaktuyeckue marepuansl. Anredpa 8 knacc, B.1. XKoxos, F0.H. Makapsrues, H.I'.
Mungiox, M.,

[Tpoceemenue, 2020 T.

Tematnueckue Tectsl. Anredpa . 8 ximace. FO.I1. lyaaumun, B.JI. Kponrays, M.,
[Ipocsenienue, 2021 1.

9 KJIACC

Maremaruka 9 knacc.OI'D, Tunosslie BapuaHThI SK3aMEHAIIMOHHBIX 3aJaHUH TT0 peAaKIuen
. B. Slmenxo.

HUOPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

7 KIIACC

https://resh.edu.ru/ https://uchi.ru/

8 KIIACC

https://resh.edu.ru/ https://uchi.ru/

9 KJIIACC

https://resh.edu.ru/ https://uchi.ru/
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