MMWHHUCTEPCTBO IMPOCBEIIEHUS POCCUIICKON ®EJIEPALIUNA

MAQY COLI ¢. MuHaeBKH ACHHOBCKOro paiiona Tomckoii 00s1acTu

YTBEPXIEHO

JIUpEKTOP MIKOJIBI

Macnosa 311
[Tpuka3 Ne 89
or «06» 11. 2024 r.

PABOYAS ITPOT'PAMMA
(ID 6388081)

y4eOHOro npeamera «AJjaredopa»

TUTst o0ydarommxcs 7-9 KiaccoB

(6a30BBIi ypOBEHB)

¢ MunaeBka 2024



HOACHUTEJBHASA 3AIINCKA

AnreOpa sIBIIsSI€TCS OJHUM M3 ONOPHBIX KYpCOB OCHOBHOI'O OOIIEr0 0Opa3OBaHHUS:
OoHa oOecreyuBaeT M3y4YeHHUE APYrHX AMCIUIUIMH, KaK €CTeCTBEHHO-HAYyYHOTO, TaK U
T'YMaHUTapHOTO LUKIIOB, €€ OCBOCHHE HEOOXOAMMO /Jisi MPOAOKEHHsSI 00pa30BaHUs U B
MOBCEAHEBHOW JKM3HU. Pa3zBuTtne y o0Oyyaromuxcsi Hay4YHbIX MPEJCTaBICHUA O
MPOUCXOXKIACHUN U CYIIHOCTH ajreOpanyeckux aOCTpakiui, Ccrnocode OoTpaKeHus
MaTeMaTH4eCKOW HAyKOW SBIEHMH M TPOLECCOB B MpUPOJE U OOLIECTBE, POJU
MaTeMaTH4YeCKOT0 MOJEIUPOBAHUS B HAYYHOM TMO3HAHUHM M B NMPAKTUKE CIOCOOCTBYET
(hOopMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS] U KAYECTB MBIIUICHUS, HEOOXOIUMBIX s
ajanTaiuMyd B COBpeMeHHOM mudpoBoMm oOmiectBe. M3ydenue anreOpsl obecrieymBaeT
pa3BUTHE YMEHHUsA HaOM0IaTh, CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, Tpelyer
KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
NEUCTBUSI W BBIBOJABI, (QopMynupoBath yTBepxkaeHUs. OcBoeHHE Kypca aiareOpsl
o0OecreunBaeT pa3BUTHE JIOTHYECKOTO MBIIUICHUS OOYYaloIMUXCA: OHU HCHOJB3YIOT
JIeNyKTUBHBIE W WHAYKTHBHBIE pAaCCYXKIEHHUsS, O000OIIeHNEe U KOHKPETH3AIHIO,
abctparupoBanue u ananoruro. O0ydeHue anredpe mpernoiaracT 3HaUUTEIbHbIA 00BEM
CaMOCTOSITENIbHON JIESITEIbHOCTH 00YyYaroUuXcs, MO3TOMY CaMOCTOSATEIbHOE pEIIECHUE
3a/1a4 SBJISIETCS pealnu3anuen 1eITeIbHOCTHOTO MIPUHIIUIIA 00YUYeHHUS.

B crpykrype mporpammbl y4eOHOTO Kypca «Airedpa» Ajis OCHOBHOTO OOIIEro
o0pa30oBaHUsl OCHOBHOE MECTO 3aHMMAIOT COJIEPKaTeIbHO-METOAMUECKHe TUHUM: «HUncna
U BBIYUCICHUS», «ANTeOpandeckue BBIPAXKEHUS», «YPaBHEHUS U HEPABEHCTBAY,
«Dynkiuny. Kaxmas w3 3THX coaep)aTeIbHO-METOJAMYECKUX JIMHUM pa3BUBaeTCS Ha
MPOTSHKEHUU TPEX JIET M3YYECHHS Kypca, B3aMMOJICUCTBYSI C IPYTMUMH €ro JUHUSIMU. B
X0JIe M3Yy4YeHHUs y4eOHOro Kypca OOYydYaroIIMMCs MPUXOIUTCS JIOTUYECKH PACCYKIaTh,
WCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM S3bIK. B CBSI3M ¢ 3TUM B MNpOTrpaMmy
y4eOHOTro Kypca «Anredpa» BKIIOUEHbI HEKOTOPbIE OCHOBBI JJOTUKHU, MTPEICTABIEHHBIE BO
BCEX OCHOBHBIX paszfenax MaTeMaTH4YecKoro o0pa3oBaHUs M CHOCOOCTBYIOIIKE
OBJIAJICHUIO OOYyYaloOIMMUCA OCHOB YHUBEPCAJIbHOIO MaTeMaTHYECKOro  SI3bIKA.
ConepxaTebHOU U CTPYKTYPHOM OCOOCHHOCTBHIO YUeOHOTO Kypca «Airedpa» sBisieTCs
€ro UHTEeTPUPOBAHHBIN XapakTep.

Conepxanne TUHUM «YucCia W BRIYUCICHUSY CIYKUT OCHOBOM ISl TalIbHEHMIIIEro
W3yUYeHUS] MaTEeMaTHKH, CIOCOOCTBYET Pa3BUTHUIO y OOYYaIOIIMUXCA JIOTHYECKOTO
MBIIIUICHHS, (OPMHUPOBAHMIO YMEHHS TIOJIb30BAaThCS ~ aliTOPUTMAMH, a  TakKkKe
MPUOOPETEHNUIO TMPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX JJIi TIOBCEIHEBHOW >KHM3HHU.
Pa3BuTHe MOHATHUS O YHMClIe Ha YpPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHUSl CBA3AHO C
palMoOHAIBPHBIMU U HUPpPAlMOHATBHBIMU YHCJIaMHU, (HOPMUPOBAHUEM TMPEICTABICHUN O
JEHCTBUTEIIBHOM YHCIIE. 3aBEpIIICHUE OCBOCHUS YUCIOBOM JIMHUHM OTHECEHO K CPEIHEMY
o01eMy 00pa3oBaHUIO.

CopepxaHue IBYyX anreOpanyecKux JIUHUN — «AnreOpanvecKue BBIPAKCHUS» H
«YpaBHEHUS M HEPABEHCTBa» CIOCOOCTBYeT (POPMUPOBAHHIO Yy OOYydYarOIIUXCS
MaTeMaTHYE€CKOTO ammapara, HEO0OX0IUMOTO JJIsS PEIICHUsI 3a/1ad MaTeMaTHKH, CMEXHBIX
MPEIMETOB U MPAKTHKO-OPUEHTHPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO 00IIIETO



oOpa3oBaHusi yuyeOHBIM MaTepuan TPYHIUPYETCS BOKPYT PAlMOHAIBHBIX BBIPAKEHUM.
AnreOpa JIEeMOHCTpUpPYET 3HAaYeHHE MaTeMaTHUKW KaK s3blKa JUIS TOCTPOCHUS
MaTeMaTHYeCKUX MOJIeJel, OMMcaHus MpOIEecCoB U SIBJICHUM peaibHOTO Mupa. B 3amaun
oOydeHus anredbpe BXOAAT TAaKKe JajbHEHIIee pa3BUTHE AITOPUTMUYECKOTO MBIIIIJICHUS,
HEOOXOJUMOT0, B YAaCTHOCTH, JJisi OCBOEHHUS Kypca HH(POPMATUKH, M OBJAJICHUE
HaBbIKAMU JEAYKTHBHBIX paccyxaeHuil. IIpeoOpazoBanue CHUMBOJBHBIX (QopM
CIOCOOCTBYET Pa3BUTHIO BOOOpaXKEHUS, CIIOCOOHOCTEN K MaTEMaTHYECKOMY TBOPUYECTRBY.

Copepxanue (QYHKIIMOHANBHO-TpAUUYECKON JMHUU HAIlEJIEHO Ha TMOJIyYeHHE
oOydJamuMucs 3HaHUM O (YHKIMSX KaK BaKHEHIIeH MaTeMaTHYeCKOM MOJAETH IS
OMMCAaHUS U HCCIENOBAaHUA Pa3HOOOpa3HBIX IMPOLIECCOB U SBJICHUN B NpUpOlE U
obmiectBe. M3yueHne Marepualia COCOOCTBYET Pa3BUTHIO y OOYYAIOIIUXCS YMEHUS
MCIIOJIb30BAaTh Pa3jUYHbIE BBIPA3UTEIHHBIC CPEICTBA S3bIKA MAaTEMAaTUKH — CJIOBECHEIE,
CUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OPMUPOBAHUE TMPEACTABICHUN O POIU
MaTEeMaTUKU B PA3BUTHH IUBUIIM3AINH U KYJIbTYPHI.

CornacHo yyeOHOMY IUTaHy B 7—9 Kiaccax u3ydaercs yuyeOHbIH Kypc «Anredpay,
KOTOpBI BKJIIOYAeT CJEAYIOUIME OCHOBHBIE pa3Aenibl cojepxkanus: «Yucna u
BBIUHMCIICHUS», «AJreOpandyeckue BbIpAXKEHUS», «YpPaBHEHHsT U  HEPABEHCTBAY,
«DYHKIUNY.

Ha usydenne yueGHOTO Kypca «Anredpa» orBoautcs 306 gacos: B 7 kimacce — 102
yaca (3 Jaca B Heneno), B 8 kitacce — 102 gaca (3 yaca B Henento), B 9 kinacce — 102 gaca
(3 yaca B HeneIO).



COILEPKXAHUE OBYYEHUSA
7 KIIACC

Yuciia 1 BBIYUCICHUS

JpoOu 0OBIKHOBEHHBIE U JAECSITHUYHBIE, IEPEX0]] OT OAHON (popMBbI 3amucH Ipodelt K
npyroii. IlonsThe panMOHAIBHOIO 4YHMCIA, 3alMCh, CPAaBHEHHE, YIOPSAIOYMBAHUE
palMOHANBHBIX uYucel. ApudMmeTnyeckue JAEWCTBHUS C pPALMOHAIBHBIMU YHCIAMH.
Pemienue 3agau 3 peajabHON NPAKTUKK HA YACTH, Ha IPOOH.

Crenenb ¢ HaTypaJbHBIM I[IOKa3aTeJIeM: OIpeleleHue, MpeoOpa3oBaHue
BBIDA)KEHUH HA OCHOBE OIpENETICHUs, 3amuch Oonpmux uucen. [IpomeHTsl, 3amnuch
NPOLIEHTOB B BHJE ApoOM M JApoOM B BHJIE€ INMPOLEHTOB. IpU OCHOBHBIE 3aJauyd Ha
IIPOLICHTHI, PEIICHUE 33]1a4 U3 PEaTIbHON NPAKTUKH.

[IpuMeHeHNEe NPU3HAKOB ACIMMOCTH, PA3JI0KEHHE HA MHOXKHUTEIM HATypaJbHBIX
YHCEIL

PeanbHble 3aBUCMMOCTH, B TOM YHUCIIE NpsiMas U oOpaTHas

IIPONOPLMOHAIBHOCTH. AJIredpanyecKkue BbIpaKeHHs

IlepeMeHHBIE, YNCIOBOE 3HAYEHUE BBIPAXKEHUS C IEpeMEHHOU. JlomycTumelie
3HaueHus1 IepeMeHHbIX. IIpencraBieHne 3aBUCUMOCTH MEX]y BEIUYMHAMH B BHJE
¢dopmynsl. Beruucnenus no ¢opmynam. I[IpeobGpa3oBanue OyKBEHHBIX BBIpaKEHUM,
TOKJIECTBEHHO PaBHBIE BBIPAKEHHUS, MPaBHUia MPEOOpPa30BaHUS CyMM M IPOU3BEACHUIA,
MIpaBUJIa PaCKPBITUS CKOOOK U MPUBEIEHUS TOJO0HBIX CllaraeéMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM OKA3aTENIEM.

Opnounensl ¥ MHOrowieHsl. CreneHb MHorowieHa. ClloKeHue, BBIYMTAaHUE,
YMHOXEHUE MHOTOWICHOB. POPMYJIbI COKPAIIEHHOIO YMHOXXEHHS: KBAApaT CyMMBbI H
KBagpar pasHocTH. PopMyia pa3sHOCTH KBagpaToB. PasjokeHue MHOIOYIECHOB Ha
MHOXUTEH.

YpaBHeHUs] M HEPAaBEHCTBA

VYpaBHeHHEe, KOpPEHb YypaBHEHHUs, TMpaBuja MNpeoOpa3oBaHUs  ypaBHEHMS,
PABHOCHJIBHOCTb YPABHEHHUM.

JIuneliHOe ypaBHEHME C OJHOM IIEPEMEHHOM, YHMCIO KOpPHEH JIMHEHHOIO
YpaBHEHHUS, pEIICHHE JIUHEHHBbIX ypaBHeHUU. COCTaBjI€HUE YPAaBHEHUH IO YCIOBHUIO
3ama4dn. PenreHne TeKCTOBBIX 3a1a4 ¢ IOMOLIBIO YPABHEHUM.

JIuneliHoe ypaBHEHHE C JBYMsl NMEpPEeMEHHBIMH M ero rpaduk. Cucrema IBYX
JUHENHBIX YpaBHEHUHN ¢ JABYMsI epeMeHHbIMU. PellieHue cuctem ypaBHEHUH crIocOOOM
nmoAcTaHOBKHU. [IprMepshl peleHns TEKCTOBBIX 3aJa4 C IOMOIIBIO CUCTEM YPaBHEHUM.

DOyHKIUH

Koopaunara Toukm Ha npsmon. UwucioBble NpomMexyTKu. PaccrosiHue Mexnay
IBYMs TOYKaMH KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronpHas cuctema kKoopauHat, ocu OX u Oy. AGcuucca u opuHATa TOUYKU
Ha KoopauMHATHOW muiockocTu. [lpumepsl rpadukoB, 3amaHHBIX (Qopmyiamu. UrteHue
rpaduxoB peanbHbIx 3aBucuMoctel. [lonarue pynkuuu. I'padux pynknuu. CoiicTBa



dbyukauit. Jluneitnas pyukius, e€ rpaduk. I'paduk dynkuu y = [x|. I'paduueckoe
pEllIeHNE JIMHEWHBIX YPAaBHEHUN U CUCTEM JIMHEMHBIX YPABHECHUM.

8 KJIACC

Yucua v BIYUCJICHUS

KBanpaThslii kopeHb u3 yucna. [lonarue 06 uppauroHaibHOM yucie. JlecaTuyHbie
OpUOIIKEHUsT UppallMOHANBHBIX yucend. CBoiicTBa apUpMETHYECKUX KBaAPATHBIX
KOpHEH U MX MPUMEHEHUE K MPeoOpPa30BAHUIO YMCIOBBIX BBIPAKEHHUM M BBHIYMCICHUSIM.
JlencTBUTENIbHBIC YUCIIA.

Crenens ¢ 11en1bIM NOKa3aTeneM U € cBoricTBa. CTaHapTHas 3aUCh

yucia. Ajiredpanyeckue BbIpaKeHHust

KBagparhbiil TpEXUIIEH, pa3ioKeHUE KBaJAPaTHOIO TPEXUIIEHA HA MHOKUTEIH.

Anre6Gpanueckast 1poOb. OCHOBHOE CBOMCTBO anrebpandeckoit npodu. Cioxenue,
BBIYUTAHUE, YMHOXKEHHUE, JCIICHHE aareOpandeckux apodei. ParmonanbHbie BhIpaKEHUS
U UX MpeoOpa3oBaHueE.

YpaBHeHHs] M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysia KOpHEH KBaJpaTHOrO YypaBHEHHUs. Teopema
Buera. Pemenne ypaBHeHMH, CBOISIIMXCS K JUHEWHBIM M KBaapaTHbIM. lIpoctelimme
IpOOHO-pAllMOHATbHBIE YPABHEHHUS.

I'padmueckas wuHTEpHpeTanus ypaBHEHUN C JABYMsI MEPEMEHHBIMH M CHCTEM
JIMHEWHBIX YPaBHEHUH C IByMs lepeMeHHbIMU. [IprMephl pemeHus CuCTeM HENMHENHBIX
YPaBHEHUI C IByMs IEPEMEHHBIMM.

Pemenne TeKCTOBBIX 33124 aNreOpanueckuM crocooom.

UucnoBble HEpAaBEHCTBA M WX CBOWMCTBA. HepaBeHCTBO ¢ OAHOM MNEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHElHbIE HEPABEHCTBA ¢ OAHOW mepemMeHHOoi. Cructembl
JINHEMHBIX HEPABEHCTB C OJTHOM ITEPEMEHHOM.

DOyHKUNHA

[Tonsitne Qynkuuu. O6macTh ompenesneHus U MHOXKECTBO 3HAYCHHH (DYHKIIHU.
CriocoOb1 3a1anust PyHKITUH.

I'paduk dpynkuuu. Yrenne cBoiictB GyHKIMu 110 e€ rpaduky. [Ipumepsr rpadukos
(GYHKIUN, OTpaXKarOIIUX PEeaTbHBIC MMPOIIECCHI.

OYyHKIUM, ONUCHIBAIONIME TMPAMYHD W OOpaTHYH  MPOMOPIMOHAIBHBIE
saucuMocTH, ux rpaduxn. Oyskmun Y = X2, y = X3, ¥ = \x, y=|x|. [paduueckoe
pELICHNE YPABHEHUHN U CUCTEM YPaBHEHUM.

9 KJIACC

Yucia v BLIYUCJICHUA
PanmionanbHpIe yncia, UppalioHaIbHbIC YKCia, KOHEUHbIE U OECKOHECUHBIC
JeCATUYHBIE IpoOr. MHOXKECTBO JIEHCTBUTENBHBIX YUCEIN, IEUCTBUTEIBHBIC YHCIIa KaK



OeCKOHEUHbIE JleCATUYHbIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHO>KECTBOM JEHCTBUTENIbHBIX YHCEIl U KOOPAUHATHOM MPSIMOA.

CpaBHeHue  [E€HCTBUTEIBHBIX  4HCeN,  apumeTHueckue  JCHCTBUS ¢
JNEWCTBUTEIIBHBIMU YU CIIAMH.

Pa3smepbl  0OBEKTOB  OKPY’KAIOWIErO  MHUpA, JJIUTEIBHOCTH  TMPOIECCOB B
OKPY’KaOIIEM MUDE.

[TpubnuxEéHHOEe 3HAUYEHHWE BETUYMHBI, TOYHOCTH MpuOIMKeHUs. OKpyrieHue
yucen. [Ipukuaka u oneHka pe3ysbTaToB BEIUUCICHUMN.

YpaBHeHHsI U HEPABEHCTBA

JluneriHOe ypaBHeHUE. Penienrne ypaBHEHNM, CBOASIINUXCS K JIMHEUHBIM.

KBanparHoe ypaBHeHue. PemieHwe ypaBHEHMH, CBOIAIIMXCS K KBaJgpaTHBIM.
bukBagpaTtHoe ypaBHeHue. [IpuMepsl pelleHUs YpPAaBHEHUM TPETbEM W YETBEPTOU
CTEICHEN Pa3JIOKEHUEM Ha MHOKHUTEIU.

Pemenne npoOHO-pallMOHANBHBIX ypaBHeHWIl. PemieHune TEKCTOBBIX —3ajad
anredpanyecKuM METOIOM.

VYpaBHeHHEe C JByMs MepeMeHHbIMM U ero rpaduk. Pemenwe cucrem aByX
JIMHEWHBIX YPABHEHUU C IByMs NIepeMEHHbIMU. Pellienre cucreM AByX YpaBHEHUH, OAHO
U3 KOTOPBIX JIMHEWHOEe, a JIpyroe — BTOpOM cTemeHu. ['paduueckas HMHTEpHpeTanus
CHUCTEMBbI YPAaBHEHHI C ABYMSI IEPEMEHHBIMU.

Pemenmne TeKCTOBBIX 33124 alreOpanueckiuM crocoooMm.

UucnoBsle HEPAaBEHCTBA U UX CBOMCTBA.

Pemienue nMHEWHBIX HEPABEHCTB C OJHOM NIepeMeHHOM. Pelmienue cucrem
JMHEWHBIX HEPaBEHCTB C OJHOU mepeMeHHOU. KBampaTHbeie HepaBeHcTBa. [ paduueckas
WHTEpOpeTalys HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMs IEPEMEHHBIMM.

DOyHKIUH

KBagpatnunass ¢ynkuus, e€ rpaduxk u cBoiictBa. [lapabona, KoopauHATHI
BEpIINHBI MTapaldobl, 0Ch CHMMETPHUH MTapadoJIbI.

I'padukn pynxmmit: Y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = x| , n ux
CBOMCTBA.

Yucii0BbIE NOCJIE10BATEILHOCTH U NIPOrPeCcCHHU

[lonaTHE 4YMCIOBOM  MOCIEAOBATENBHOCTH. 3aJaHUE  IOCJIEI0BATEIBHOCTU
PEeKyppeHTHOH (hopMyIoii 1 hopMyIIoif N-TO UiIeHa.

ApudmeTtnueckas W TreoMmeTpuueckas mnporpeccun. Ddopmynsl N-To  4ieHa
apuMeTUIECKON U TeOMETPUIECKON MTPOTPECCUIA, CyMMBI TIEPBBIX N YWICHOB.

N306paxkeHne 4ieHoB apu(pMeTHYeCKON U TeOMETPUUECKON MPOrpeccuil TouKaMu
Ha KOOPJIWHATHOM IUIOCKOCTU. JIMHEWHBIH M SKCHOHEHIMANbHBIM pocT. CloKHbIE
MPOLICHTBHI.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMS ITIPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yIbTaThbl OCBOSHUS MPOrPaMMBbl y4eOHOTO Kypca «Airedpa
XapaKTepU3YIOTCS:

1) naTpuoTHYECKOE BOCTIMTAHME:

IPOSIBJICHHEM MHTEpeca K NpPOIUIOMY U HACTOSIIEMY pPOCCHUHCKON MaTeMaTHKH,
LICHHOCTHBIM OTHOLIEHHEM K JOCTHXKECHUSAM pOCCUHUCKMX MAaTeMaTMKOB M POCCUNCKOU
MaTeMaTHYeCKOM IIKOJIbl, K UCIOIb30BAHUIO ITUX JOCTUKEHUN B JPYTrUX HAyKax M MPUKIATHBIX
chepax;

2) rpa:KIaHCcKoe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TFOTOBHOCTBIO K BBINOJIHEHUIO OOS3aHHOCTEH TIpaKAaHWMHA W peajl3allud €ro Ipas,
IPEJICTaBICHUEM O MaTeMaTHYeCKMX OCHOBaX (YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYD,
SIBJICHH, TPOLEAYP TPaKIAHCKOTO OOIIecTBa (HampuMmep, BBIOOPHI, ONMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3THYECKHUX MPOOJEM, CBSI3aHHBIX C MPAKTHUECKUM IMPUMEHEHUEM IOCTHKEHHM
HayKH, OCO3HAHUEM Ba)KHOCTH MOPAJIbHO-3TUUYECKUX IPUHLIUIIOB B I€ATEIbHOCTH YYEHOTO;

3) Tpy/0BOE BOCIMTAHME:

YCTAaHOBKOM Ha aKTUBHOE Yy4yacTUE€ B PEIIEHUM IMPaKTHUYECKHX 3a7ady MaTeMaTH4ecKOon
HaNpaBJICHHOCTH, OCO3HAHMEM BaKHOCTH MaTEMAaTHYECKOIo 00pa3oBaHMs Ha NPOTSKEHUM BCEH
KHU3HH ISl YCHEITHOW MPo(eCcCHOHANBHON IS TebHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHEM MHIMBHIYaJbHOM TpaeKTOpUM OOpa30BaHUS U
KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTEI];

4) 3cTeTnYecKoe BOCIIMTAHUE:

CIIOCOOHOCTBIO K HMOLMOHAIBHOMY M 3CTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEIICHU, pacCyX/IeHUH, yMEHUIO BUJIETh MaTEMaTHYECKUE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) IEeHHOCTH HAYYHOT'0 MO3HAHMSA:

OpHEHTAaIel B JIEATETbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MNpeICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS 4YeNOBEKa, MNPHUPOAbI U O0OIIecTBa, NOHWMaHUEM
MaTeMaTHYeCKOM HayKu Kak c¢epbl UYelOBEUeCKOM IesSTeNbHOCTH, 3TarnoB €€ pa3BUTHS U
3HAYUMOCTH JUIsl Pa3BUTHUS LIMBUIIN3AIIMH, OBJIAJICHUEM SI3bIKOM MaTE€MaTHUKU U MaTeMaTH4YeCKOU
KyJIbTYpOH KaK CpEICTBOM IIO3HAHHWS MHpPA, OBJIAJEHUEM IPOCTEHIIMMHM  HaBbIKaMU
HCCIIEIOBATENbCKOM 1€ATEIbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (¢GopMHpOBaHME  KYJBTYPbl  310POBbS W
3MOLMOHAJIBLHOIO 0JIArONMOTyYHs:

TOTOBHOCTBIO IIPUMEHSATh MaTeMaTHYECKHE 3HAaHUS B HMHTEpEcax CBOEro 370pOBbs,
BEJICHUS 3[I0POBOr0 00pasa >KU3HU (3I0pOBOE NMUTaHUE, COATaHCUPOBAHHBINA PEKUM 3aHIATUN U
OTIbIXa, peryispHas (usuyeckass aKTUBHOCThH), CHOPMHUPOBAHHOCTHIO HaBbIKA pediexcuu,
MPU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TaKOT'O )K€ MpaBa IPyroro 4eaoBeKa;

7) 3K0JIOTHYEeCKOe BOCTIUTAHHE:

OpHeHTaIel Ha MPUMEHEHHEe MaTeMaTHUeCKUX 3HaHUH [T peleHus 3a1a4u B 00J1acTu
COXPAaHHOCTH OKPY’KaIOLIEH cpeabl, INIAHUPOBAHUS IOCTYIIKOB ¥ OLIEHKH UX BO3MOXKHBIX



MOCJIEICTBUM I OKPY>KaIOLIeH Cpeibl, 0OCO3HaHUEM INI00aIbHOI0 XapaKTepa HIKOJOTHUECKUX
poOIeM U IyTel UX peIieHus;

8) aganTanus K N3MeHSIOIMMMCS YCJIOBHIIM COLUAIBHON U MPHPOTHOI CPebI:

TOTOBHOCTBIO K JCHCTBUSM B YCIIOBUSX HEONPEACIEHHOCTH, IIOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 IPAKTUYECKYIO NEATENbHOCTh, B TOM YMCIE YMEHHE YUYUTHCA y IPYTHX
nmroel, npuoOperaTb B COBMECTHOM JIESATEIbHOCTH HOBBIE 3HAHMS, HAaBBIKM U KOMIIETEHIUH U3
OIBITA JPYTUX;

HE00X0AUMOCTBIO B ()OPMUPOBAHUN HOBBIX 3HaHWM, B TOM 4ucie (GOopMyJIUpOBaTh UICH,
MOHATUS, TUNOTE3bl 00 00BEKTaxX U SIBIECHUSAX, B TOM YMCJE paHee HEU3BECTHBIX, OCO3HABAaTh
neGuIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYIO CHUTYallMIO, BOCIPHUHUMATh CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIMH KOHTPMEP, KOPPEKTHPOBaTh NPUHMMAEMBIE DPELIEHUS U
neucTBus, GopMyJIMpoOBaTh U OLIEHUBATh PUCKH U MOCIEACTBUSA, POPMHUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIBTATHI
ITo3HaBaTe/IbHBIE yHHBepPCAIbHbIE y4eOHbIe AeiicTBUS

ba3oBble JJornyeckue aeiicTBUSA:

® BBIBIATH U XapaKTEPU30BATH CYIIECTBEHHbIE NPU3HAKU MAaTEMATUYECKHX OOBEKTOB,
MOHATUH, OTHOIICHWH MEXIYy MOHSATHAMH, (POPMYIHPOBATH OMpPEICICHHs MOHATHH,
YCTaHaBJIMBATh CYILECTBEHHBII MIPU3HAK KIacCU(UKALUK, OCHOBAHUSA JUI1 0000IIEHUsS
U CPaBHEHHUs, KPUTEPUU IIPOBOJMMOIO AHAIN3A;

® BOCIPHUHUMATh, (OPMYIHPOBATH U MPEOOPA3OBBIBATH CYKJICHHS: YTBEPAUTEIIbHbIE U
OTpHLIATENIbHBIE, €IUHUYHBIC, YACTHBIEC U OOIIUE, YCIOBHBIE;

® BBIABIATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U POTUBOPEUH B (hakTax,
JAHHBIX, HAONIONEHUAX U YTBEPXKICHMAX, NpeniaraTb KPUTEPUU MJIs BbISABICHHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e JIeNIaTh BBIBOJIBI C UCIIOJIb30BAaHNUEM 3aKOHOB JIOTUKH, JETyKTUBHBIX U MHYKTUBHBIX
YMO3aKJIFO4YEeHNH, YMO3aKIIIOUEHHUH 110 aHAJIOTUN;

e pa30dupaTh J0Ka3aTeJbCTBA MAaTEMaTHYECKUX YTBEPXKACHUN (IpsMbIE U OT
IIPOTUBHOTO), IIPOBOJUTH CaMOCTOSITEIILHO HECIIOKHBIE  JI0KA3aTeNIbCTBA
MaTeMaTHYeCcKUX (PaKTOB, BBICTPAWBATh APIyMEHTALMIO, MPHUBOJIUTH HPUMEPHl H
KOHTPIPUMEPBI, 000CHOBBIBaTh COOCTBEHHBIE PACCYKICHHS;

e BpIOMpaTh CIOCOO pemeHus y4eOHOM 3ahaun (CpaBHUBAaThb HECKOJIBKO BapHUaHTOB
peleHusl, BBIOUpaTh Hanbosee NOAXOAAINH ¢ Y4ETOM CaMOCTOATENBHO BbIAEIEHHBIX
KPUTEPHUEB).

ba3soBrble nccienoBarebCKue 1€HCTBUS

® UCNONB30BaTh  BONPOCHl  KaK  MCCICIOBATENbCKMA  MHCTPYMEHT  IIO3HAHMA,
(dbopMynupoBarthb BOITPOCHI, ¢dukcupyrommue IIPOTUBOpEYHE, npobiiemMy,
CAMOCTOSITENIbHO yCTAQHAaBIUBATh MCKOMOE M JaHHOEe, (OPMHUPOBATb THUIOTE3Y,
apryMEHTHPOBAaTh CBOIO NO3HIINIO, MHEHUE;

® T[POBOAHUTH IO CAMOCTOSITENIbHO COCTABJICHHOMY IUTAHY HECIOXHBIM JKCIEPUMEHT,
HEOOJBIIOE HCCIEAOBAHUE 110 YCTAaHOBJICHHUIO OCOOCHHOCTEH MaTeMaTH4eCcKOTro
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEXTy COOOi;



CaMOCTOSITENIbHO  (hopMyIHpoBaTh OO0OOIIEHMS H  BBIBOABI 10  pe3ysbTaTam
NPOBEAEHHOTO HAOJIONEHHS, UCCIIEIOBaHMS, OLICHUBATh JIOCTOBEPHOCTH IOIyYSHHBIX
PE3yJIbTaTOB, BBIBOJAOB U 0000IIECHN;

IIPOTrHO3UPOBATH BO3ZMOXKHOEC Pa3BUTUE IIPOLECCA, a TAKKE BbIABUI'aTh ITPCAIIOJTOKECHUA
0 €I'0 pa3BUTHH B HOBEIX YCIIOBUAX.

Padora ¢ undopmanueii:

BBIABJIATH HCAOCTATOYHOCTh U HU30BITOYHOCTD I/IH(bOpMaI_[I/II/I, JaHHBIX, HGO6XOI[I/IMLIX
AJIg pCIICHUA 3a1a4u,

BBIOMpATh, AaHAJTM3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHHUS;

BBIOMpPATh (OpPMY IpEACTABICHUS HHPOPMALUU U WILTIOCTPUPOBATH PelIaeMble 3a/1aun
CXeMaMH, AuarpaMMaMi, HHOH TpaduKoil ¥ NX KOMOMHAIMSIMU;

OLIEHUBATh HAAEKHOCTh HH(POPMAIMY TI0 KPUTEPHSIM, TIPEATIOKEHHBIM YUUTEIIEM HITH
c(OpMyYITHPOBaHHBIM CAMOCTOSITEIHHO.

KoMMyHHKaTHBHBIE YHUBepCAJIbHbIC Y4eOHbIE 1eliCTBUS:

BOCIIPUHUMATH U (HOPMYITUPOBATH CYXKACHUS B COOTBETCTBHU C YCIOBHSIMH U IECISIMH
o0IIeHus, SICHO, TOYHO, TPaMOTHO BBIp@XaTh CBOK TOYKY 3PEHUS B YCTHBIX H
[MACbMEHHBIX TEKCTaX, AABaTh IOSCHEHM 10 XO4y PELICHUSA 3aa4d, KOMMEHTHUPOBATh
IIOJIyYEHHBIN pe3yJIbTaT;

B X0JIe 00CYX/ICHUS 33]]aBaTh BOIIPOCHI 110 CYIIECTBY OOCYXKIaeMOH TEMBI, IPOOIEMEI,
pelaeMoil 3a1a4u, BbICKa3bIBaTh W€, HALIEJICHHbBIE HA TIOMCK PELICHUS, CONIOCTABIATh
CBOHM CYKJICHUS C CYXKICHHUSIMH JIPYTUX YYaCTHUKOB JAHANIOra, OOHAPYKUBATh pa3inyue
U CXOACTBO TO3UIMI, B KOPPEeKTHOH ¢opme ¢GopMyIupoBaTh pa3HOINIACUS, CBOU
BO3PaKECHHUS;

MPEJCTABIATh Pe3yJIbTaThl PEIICHUs 3aJjaud, SKCIIEPUMEHTa, UCCIIe0BAaHMs, MTPOEKTa,
CaMOCTOATECIIbBHO BI)I6I/IpaTB (1)0pMaT BBICTYIIJICHUA C y‘IéTOM 3aaa4 MpE3CHTAllUHu U
0COOEHHOCTEN ayAUTOPUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMaH/IHOW U MHIUBUAYaIbHON pabOThI
IIpU pEeIIeHUN yUYeOHBIX MaTeMaTHUYECKHUX 3a/1a4;

IIpUHUMATh LECJIb COBMECTHOU ACATCIIBHOCTH, TNIAHUPOBATh OPraHMU3aInuio COBMECTHOU
paboThl, pacmpeneisTh BHABI paboOT, I0roBapuBaThcs, OOCYKIaTh MpoIecc U
pe3yabTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNNOBHIX (opmax paboTel (0OCyXaeHus, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI M APYTHE), BBINOIHATH CBOIO YacTh PabOThI M KOOPIAWHUPOBATH
CBOM JICHCTBUSA C IPYTMMHU 4YJ€HAMHU KOMaH/IbI, OIICHUBATh KaueCTBO CBOETO BKJIAJa B
0OIIU TPOTYKT MO KPUTEPUSIM, CPOPMYTHPOBAHHBIM YIaCTHUKAMHU B3aUMOJICUCTBHSI.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe eiicTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, AJTOPUTM pEIIeHHs 3anadu (Wi €ro 4acTh),
BBIOMpPATh CIOCOO peIIeHus ¢ Y4YETOM HMEIOIIUXCA PECcypcoB M COOCTBEHHBIX
BO3MOXXHOCTEM, apryMEHTHUPOBaTh U KOPPEKTUPOBATh BApPUAHTHI PEIICHUNH C yUETOM
HOBOM MH(OpMaIUH.

CﬂMOKOHTpOJ’[L, 3MOLHMOHAJIbHBIA HHTEJLJIEKT:

BIIQ/IETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOIIeCcca M pe3yibTaTa PerieHus
MaTeMaTHIEeCKOM 3a1a9H;



® IPEABUJETH TPYAHOCTH, KOTOPBIE MOT'YT BO3HHMKHYTH IIPH PEIICHUM 3aJa4yd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HalJAEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

® OILICHUBATh COOTBETCTBUE Pe3yJIbTaTa JACSITEIHLHOCTH MOCTABICHHON LIETH U YCIOBUSM,
OOBSCHATh MPUYUHBI JTOCTHKEHUS WM HEIOCTHXKEHHUS LW, HAaXOJIUTh OIIUOKY,
JlaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K konily o0yuenus B 7/ Kjaacce oOyqaromuics MOJyduT CAEAYIOUIUE TPEAMETHBIC
pE3yNbTATHI:

Yucjia v BLIYUCIEHUS

BrITIONTHATE, coueTast yCTHBIE ¥ MUCHbMEHHBIC TPUEMBI, apu(pMeTHUSCKIE IEHCTBUS
C pallMOHAIbHBIMU YHCIIAMHU.

HaxoauTh 3Ha4eHUs] YHUCTIOBBIX BBIPAXKECHHM, IPUMEHATH pa3HOOOpa3HbIe CIIOCOOBI
Y TIPUEMBI BBIYHCIICHUS 3HAUCHUN TPOOHBIX BBIPAKEHUHN, COJIEPKAIUX OOBIKHOBEHHBIEC U
NECATUYHBIE APOOH.

[lepexoauth OT omHON (OpMBI 3amucu uucen K Jpyrod (mpeoOpa3oBBHIBATH
JECATUYHYIO Ap0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B UaCTHOCTH B
OCCKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YIOPSAA0YNBATH PAIIMOHATBHBIC YHCIIA.

OKpyTrasTh Yncha.

BBITIONHATE TIPUKHUIKY W OICHKY pe3yibTaTa BBIYUCIICHUW, OICHKY 3HAYCHHM
YHUCIIOBBIX BBIp@KEHUW. BBIMOMHATH [EHCTBUSA CO CTENEHSAMH C HaTypaJIbHBIMU
MOKAa3aTeIsIMHU.

[IpuMeHsTh TPU3HAKK JCIUMOCTH, PA3JIOKEHHE HAa MHOXHUTEIN HATypalbHBIX
YHCell.

PemaTh mpakTHKO-OPUEHTUPOBAHHBIC 33]1a4M, CBA3aHHBIC C OTHOIICHUEM BEIINYHH,
MPOMOPIIMOHANTBHOCTBIO  BEJIMYMH, TMPOLIEHTAMH, WHTEPIPETUPOBATh  PE3yJIbTaThl
pelieHus 3a7a4 ¢ Y4ETOM OTpaHUYCHUH, CBA3aHHBIX CO CBOWCTBAMH PacCMaTPHUBAEMBIX
00BEKTOB.

AJiredpanyeckne BbIPAKEHUA

Hcnonb3oBaTh anreOpanyeckyto TEPMUHOJIOTHIO W CHUMBOJIUKY, NMPUMEHSATH €€ B
mpoliecce OCBOCHUS y4eOHOTO MaTepuarna.

Haxomute 3HaueHWsT OYyKBEHHBIX BBIPOKCHHUW TIPH 33JJaHHBIX 3HAYCHUSX
MIEPEMECHHBIX.

BrimonHATh mpeoOpa3oBaHUs IIEJIOTO BBIPAKECHHS] B MHOTOWICH NPHUBEICHUEM
MOJIOOHBIX CIIAaraeMbIX, PACKPBITHEM CKOOOK.

BBITIOJIHATE YMHOXKEHHE OJTHOYICHA HA MHOTOYWICH U MHOTOWIECHA HAa MHOTOYJICH,
MPUMEHSTH (OPMYJIIBI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCymiecTBIsATh Pa3IoKEHUE MHOTOYJICHOB Ha MHOXKHUTENH C TIOMOIIBIO BHIHECEHUS
3a CKOOKHM OOIIEro MHOXHTENS, TPYNIHUPOBKU CIAraeMbIX, MPUMEHEHUs (QopMy
COKPAILLEHHOTO YMHOXXECHHUS.



[IpumeHnsAThr npeoOpa3oBaHUs MHOIOWIEHOB ISl PEIICHUs Pa3IUYHbIX 3ajad M3
MaTEMaTHKHU, CMEXKHBIX IIPEAMETOB, U3 PEAIbHON ITPAKTUKH.

Hcrnosnp30BaTh CBOWCTBA CTENEHEH C HATypaJIbHBIMU  IIOKa3aTeNsIMA UL
npeoOpa3oBaHus BHIPAKEHUN.

YpaBHeHHsI U HEPABEHCTBA

Pemats JIMHElHBIE YpaBHEHHUS ¢ OJHON NIEPEMEHHOM, IPUMEHSS IIPaBUIIa IIEPEX01a
OT HCXOJHOTO YPaBHEHMS K PaBHOCWUIBHOMY eMmy. IIpoBepsATh, SABIAETCS JIM YHUCIO
KOpPHEM YPaBHEHHS.

[IpumensaTe rpapuueckue METOAbl NPH PEIICHWH JIMHEWHBIX YPaBHEHMM U MX
CUCTEM.

[TonOupars mpuMepsl Nap YUce, ABJIIOIINUXCS PEILICHUEM JIMHEWHOTO YPaBHEHHUSI C
JBYMsI IEPEMEHHBIMHU.

Crpoutrb B KOOPAMHATHOM IUIOCKOCTH TpadUK JMHEWHOrO ypaBHEHHS C JABYMS
MEPEMEHHBIMU, TOJIB3YACh IPa(UKOM, IPUBOAUTH IPUMEPHI PEILICHUS YPABHEHMUSL.

Pemath cuctembl ABYX JTMHEHHBIX YPaBHEHUH C IByMs IEPEMEHHBIMU, B TOM UHUCIIE
rpaduyecku.

CocTraBiATh M pemaTh JIMHEWHOE YPAaBHEHUE WM CUCTEMY JIMHEHHBIX ypaBHEHUMN
[0 YCIIOBUIO 33Jla4d, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJaud
MIOJIyYE€HHBIN pe3yJbTarT.

DOyHKIUT

N3o0paxaTe Ha KOOpPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIUE 3alaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, WHTEPBAJbl, 3aIllMCHIBATH YHCIOBBIC IMPOMEXYTKH Ha
anreOpanyecKkoM si3bIKe.

OTmedarb B KOOPAMHATHOM IIJIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpAMHATAM,
CTpOoUTh rpaduku TUHEHHBIX GyHKIUN. CTpOUTh rpaduk GyHKIUHN Yy = |X|.

OnwuceBaTh ¢ MOMOIIBIO (DYHKIIMI M3BECTHBIE 3aBUCUMOCTH MEXIY BEITUYMHAMU:
CKOpPOCTb, BpEMs, PACCTOSHUE, LIEHA, KOJIUYECTBO, CTOMMOCTH, IPOU3BOJUTEIBHOCTD,
BpeMsi, 00bEM paboThI.

Haxoaute 3HaueHre QyHKIMH 110 3HAUEHUIO €€ apryMeHTa.

[lonumars rpaduueckuii crnoco® TMpeacTaBleHUss W aHalu3a HH)OpMaluu,
U3BJIEKAaTh U MHTEPHPETUPOBATH MH(GOPMAIUIO M3 IpadUKOB peajbHBIX MPOIECCOB U
3aBHMCHUMOCTEH.

K xoniy o6yuenus B 8 kiacce o0ydaronuiics MOIyduT CISAYIOUINE TPeIMETHBIE
pe3yJbTaThI:

Yuciia 1 BIYUCTCHUSA

Hcnonb30BaTh HayajdbHbIE MPEACTABICHUS O MHOXECTBE JEHCTBUTENBHBIX YHUCEI
JUIs. CPaBHEHUs, OKPYIVIEHHS W BBIYMCIEHUH, H300pa)xaTb JEHCTBUTEIbHBIE 4YHCIIA
TOYKaMHU Ha KOOPAUHATHOM IPSIMOM.

[IpuMeHAT, TOHSATHE apU(PMETUYECKOrO  KBAJIPAaTHOTO  KOPHS, HAXOAUTh
KBaJ[paTHble KOPHHU, WCIHOJB3ysl TMPH HEOOXOAMMOCTH KaJbKyJsATOp, BBIMOIHATD
npeoOpa3oBaHus BBIPAKEHHM, COIEp)KAIlMX KBaJpaTHbIE KOPHHU, HUCIMOJb3Ys CBOWCTBA
KOpHEM.



Hcnonb30BaTh 3anmucu OOJBIIMX M MaJIBIX YKCE C TOMOUIBIO IECATUYHBIX ApoOei
u creneHe yucna 10.

AsredOpanyeckue BbIpasKeHU sl

[IpuMeHsTh MOHSATHE CTENEHU C IEJIBIM MOKa3aTelieM, BRIMOIHATh TPeoOpa3oBaHus
BBIPAXKEHUH, COJEPKAIINX CTEIICHHU C LIEJIBIM [TOKA3aTEIEM.

BrINOTHATE TOXAECTBEHHBIE MPEOOPAa30BAHUS PALMOHAIBHBIX BBIpAXKEHUN Ha
OCHOBE TIPaBWJI JEHCTBUN HAJ MHOTOWICHAMH U ajreOpandyecKuMH JIPOOSMHU.

PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKHUTEIH.

[TpumensTs mpeoOpa3oBaHMs BBIPAXKEHUN IS pEHICHHs] Pa3IMYHBIX 3a/1ad U3
MaTeMaTHKH, CMEKHBIX MPEIMETOB, U3 PeaIbHON MPAKTUKHU.

YpaBHeHHsI U HEPABEHCTBA

Pemate nuHeVHBIE, KBaJpaTHbIE YPAaBHEHHUS U palUOHAIbHBIE YypaBHEHUS,
CBOJSIIIECS K HUM, CUCTEMBI IByX YPaBHEHUU C IBYMs II€PEMEHHBIMHU.

[IpoBoauTh mpocTEllINe UCCIAEAOBAaHUS YPABHEHUNW U CUCTEM ypPaBHEHUW, B TOM
YuCcjie ¢ MPUMEHEHHEM TpadHuuecKux TMPeICTaBlIeHU (yCTaHABIUBATh, HMEET JIH
YpaBHEHUE WU CUCTEMA YPAaBHEHUN PEUICHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexonuth OT ciioBeCHOU (HOPMYITUPOBKH 3a/a4uu K €€ aareOpanyeckoil MOJIeNu ¢
MOMOIIIBI0 COCTAaBJEHUSI ypaBHEHUsI WIM CHCTEMbl ypaBHEHUW, WHTEPHPETHPOBATH B
COOTBETCTBUHU C KOHTEKCTOM 3aJ1a4y MOJIyYEHHBIN pe3yIbTar.

[IpuMeHsTh CBOWMCTBAa YMCIOBBIX HEPABEHCTB ISl CPABHEHMS, OLEHKHU, pelaTh
JIMHEWHbIC HEPABEHCTBA C OJHOW TMEPEMEHHOW M UX CHUCTEMBI, JaBaTh TI'PapUUYECKYIO
WJUTIOCTPAIMI0 MHOYKECTBA PEILICHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKUNHA

[TonumaTh ¥ WCMONB30BaTh (PYHKIIMOHANBHBIC TIOHSATHUS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HA4YCHUS), OMPENeNATh 3HaueHHe (YHKIMKA 10 3HAYCHUIO
apryMeHTa, OoNpeaeNsiTh CBOUCTBA (PYHKIMHU 10 €€ rpauKy.

Ctpoutb rpaduku 31eMEeHTapHBIX (PYHKITUN BUA:

y=kix,y=x2,y=x3,y=[x|,y= X, OIICHIBATH CBONCTBA YHCIOBON GbyHKIIHT TIO
e€ rpaduxy.

K koHiry o0yuenus B 9 kiacce oOyJaromuics MOJydYnuT CASTYIONTUE TPEAMETHBIC
pe3yIbTaThI:

Yucua u BIYUCTICHUS

CpaBHUMBATH U yHOPSI0YMBATH pAllUOHATIBHBIE U UPPALIMOHATILHBIE YUCIIA.

BrITIONTHATE apupMeTHIECKUE ASUCTBHS C PAIMOHAILHBIMH YHCIaMH, COYeTast
YCTHBIE U MUCbMEHHbIE MPUEMBI, BBITIOJHATH BEIYUCICHUS C UPPALIUOHATIBHBIMU
YUCJIaMHU.

Haxoauth 3HaueHus cTeneHel ¢ [eIbIMU MOKa3aTeNIsIMA U KOPHEH, BBIYUCTIATh
3HAQUYEHMS YUCIIOBBIX BBIPAKEHUM.

OKpyrJsITh 1€MCTBUTEIBHBIE YKCIIA, BHITIONHATh TPUKUJIKY pe3yJibTara
BBIYHCIICHUH, OLIEHKY YHCJIOBBIX BBIPAXKEHUM.

YpaBHeHUs M HEPABEHCTBA



Pemarp nuHEHHbIE M KBaJpaTHbIE ypaBHEHMs, YPAaBHEHMsI, CBOJAIIMECS K HHM,
npocTelre JpoOHO-palOHAIbHbBIE YPABHEHUS.

Pemarp cuctemsl ABYX JMHEWHBIX YPaBHEHUH C IBYMs IIEPEMEHHBIMU U CHCTEMBI
IBYX YPaBHEHUM, B KOTOPBIX OJIHO YPABHEHUE HE SIBISAETCS JIMHEUHBIM.

Pemate TekcToBBIE 3aauM anreOpanyeckuM CIocoOOM C MOMOIIBIO COCTaBJICHUS
YPaBHEHMSI MJIM CUCTEMBI IBYX YPABHEHHUM C IBYMS IEPEMEHHBIMU.

IIpoBOaUTE MpoCTENIINE UCCIENOBAaHUS YPAaBHEHUN M CHCTEM YPAaBHEHHMH, B TOM
quciae ¢ TNpUMEHEHHeM rpaduueckux NpeacTaBleHuil (ycTaHaBIMBAaTh, HWMEET JIH
YpaBHEHHE UJIU CUCTEMA YPaBHEHUI peLICHUs], €CIIM UMEET, TO CKOJIBKO, U IIPOYEE).

Pematp nuHeliHbIe HEPAaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA, N300paKkaTh pelIeHne
HEPABEHCTB Ha YMCJIOBOW MPSIMOM, 3aMIUCHIBATh PELIEHUE C TOMOIIBIO CUMBOJIOB.

Pemath cucteMbl JTUHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAOIINE
KBa/IpaTHOE HEPABEHCTBO, M300pa)kaTh pEIIEHHE CUCTEMbl HEPABEHCTB HA YHCIOBOMU
MPSIMOM, 3aMHUCHIBAThH PEIICHUE C TTOMOIIbIO CUMBOJIOB.

Hcnosp30BaTh HEPABEHCTBA IIPU PEILIEHUU Pa3JIMYHBIX 33]a4.

DOyHKUNHA

PacrioznaBath  (QyHKUMM M3y4eHHbIX BHUJOB. [loKka3bIBaTh CcXeMaTHYECKU
pacIoNoXeHrne Ha KOOPAMHATHOM MI0cKoCcTH TpadukoB GyHkmid Buga: y = kx, y = kX +
b,y = k/x,y =ax2 + bx + ¢,y = x3, y = Vx, Y = ||, B 3aBHCHMOCTH OT 3Ha4YeHHIA
K03((ULIMEHTOB, ONMUCHIBATh CBOMCTBA (PYyHKIUH.

Crpoutrb U u300paXkaTh CXEMaTUYECKU TpaduKu KBAJPaTHUUHBIX (DYHKIMH,
OMMCHIBATh CBOMCTBA KBaIpaTUUHbIX (PYHKIMI 110 X rpadukam.

PacnoznaBath kBaapaTHuHyl0 OGQYHKUIUIO 10 (opmyse, NPUBOIUTH MPUMEpPHI
KBaIpaTUYHbBIX (QYHKIUHI U3 peabHOM KU3HU, PU3UKHU, TEOMETPUU.

YucoBbie M0CJIe10BATEIHLHOCTH U NIPOTPECCUH

Pacno3naBath apuMeTHYECKyI0 U TE€OMETPUYECKYIO IMPOrPEeCcCHH MPH Pa3HbIX
crioco0ax 3a/aHusl.

BBINOAHATH BBIYMCICHHS C UCIIOJIb30BaHUEM (OPMYJT N-To WwieHa apu(pMeTndecKon
Y TE€OMETPUYECKOM MTPOIPECCUI, CYMMBI IIEPBBIX N YJIEHOB.

N300paxxkaTs 4eHbI OCIEI0BATEIbHOCTH TOUKAMH Ha KOOPINHATHOMN TJIOCKOCTH.

Pemats 3a71aun, cBA3aHHBIE C YUCIOBBIMHU I1OCIIEIOBATEIBHOCTIMHU, B TOM YHUCIIE
3a]a4d U3 PeajbHOM )KU3HHM (C MCIIOJIb30BAaHUEM KAJIBKYIISITOPA, IU(PPOBBIX TEXHOJOTHI).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudpoBbie)
Ne i/ Kontpoabubie | IlpakTuyeckue
MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
1 Yucna u BelunclieHus. PaimmonanbHbIe o5 1 0 bu6mmoreka [JOK
yycia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 AnrebpanuecKue BEIpaKECHUS 27 1 0 https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
3 ¥ PABHCHNS U HEABCHCTBA 20 1 0 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopmunatet u rpapuicu. Gyncim 24 1 0 https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
S [osTopenue n 060dmenne 6 1 0 https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 0




8 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢poBbie)
Ne i/m KourpoJububie | IIpakTuyeckue
MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsl
bubmuorexa [JOK
1 UYucna u Berunciienns. KBagparasie KOpHU 15 0 0 https://m.edsoo.ru/7f417af8
9 Yucna v Beranciienns. CTEeHb ¢ eJIbIM 7 0 0 bu6mmoreka [IOK
MoKa3zaTesieM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKkue BhIPaKCHHUS. 5 1 0 bubnuorexa [JOK
KBagpatHblii TpEXuneH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKe BEIPaKCHUS. 15 1 0 bubnnorexa [HJOK
AnrebGpanueckas ApoOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBa. KBagpaTHbie 15 1 0 bubnnoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 0 0 bubnmnorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 12 1 0 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 Oyukwr. OCHOBHBIC TTOHSTHS 5 0 0 https://m edsoo.ru/7f417af8
bu6mmoreka [IOK
9 Pynxupn. TucioBbie GyHKIH 9 0 0 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 TosTopenne n obobmenne 6 1 0 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0




9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudpoBbie)
Ne i/ Konrpoasbnsie | IlpakTHyeckue
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThbI
pecypcsl
1 Uucna u Beruucienus. JledicTBUTENIbHbIC 9 0 bubnmoreka [JOK
qucIia https://m.edsoo.ru/7f419d08
2 YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C 14 0 bubnnoreka [JOK
OJIHOM MEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenust u HepaBeHCTBA. CHCTEMBI 14 0 bubnnorexa [HOK
ypaBHEHUH https://m.edso00.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 0 https://m.eds00.ru/7f419d08
bu6mmoreka [IOK
5 Pyukcun 16 0 https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
6 Uucnoble NOCIIeT0BATENbHOCTH 15 0 https://m.eds00.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3allUs 18 0 bu6mmoreka [JOK
3HaHUH https://m.edsoo.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 0




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Anrebpa, 8 kmacc/ Mep3nsk A.l'., Ilonmonckuit B.b., Axkup M.C.; moa penakuuei
[Togonbckoro B.E., O61ecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCThIO M3maTenbekuit
uentp «BEHTAHA-T'PA®»; AxkunonepHoe obmiectBo «M3aaTenbcTBO
«IIpocBemenune»

» Anrebpa, 9 kimacc/ Mep3msak A.l'., Ilononckuit B.b., AAxup M.C.; nox penakuueit
[Togonbckoro B.E., O61iecTBO ¢ OrpaHMYeHHON OTBETCTBEHHOCTHIO M3marensckuit
nieHTp «BEHTAHA-T'PA®y; Axuinmonepuoe obmiectBo «3marenbcTBo
«IIpocBemenne» Anrebpa, 7 kinacc/A. I'. Mepansik, B. b. [Tononckuii, M. C.
Axup/"BEHTAHA - [PA®"

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Meroaunueckoe nocodue 1o anredpe. 7 kinace/ E. B. bytko, A. I'. Mepsnsik, B. b.
[Tononckuii, M. C. Axup/"BEHTAHA - TPA®"

MeTtonuueckoe nmocobue o anredpe. 8 kinacc/ E. B. byuko, A. I'. Mep3nsk, B. b.
[Tononckuii, M. C. Axup/"BEHTAHA - TPA®"

Meroaundeckoe nocodue 1o anreope. 9 kinace/ E. B. bytko, A. I'. Mepsnsik, B. b.
[Tosonckuii, M. C. SAxkup/"BEHTAHA - TPA®"

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HMHTEPHET
bubmnorexa [JOK

https://lesson.academy-content.myschool.edu.ru/02.2/07







