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AHHOTANUA K padoyeil mporpamme

[Tocobue nmpeaHazHauCHO YUUTENSIM, BenyluM npenoaaBanue no Y MK «Anredpa.
7 kinacey, «Anredpa. 8 kimacey, «Anredpa. 9 kimace» FO. H. Maxkapseriuesa, H. I'.
Mungtok, K. . Hemkosa, C. b. CyBopoBoii nox penakuuei C. A. TensakoBckoro.
B kHure packpbiBatoTCs cofepKaTelbHbIe U METOAUYECKHE OCOOEHHOCTH Kypca
anreopsl 7—9 K1accoB, MPUBOAATCS OOIIUE METOMYECKHUE peKOMeHaauu. Takxe
B HEr0 BKJIFOYEHA TpUMeEpHas pabodasi mporpamma 1no yueOHOMY MpeaMeTy
«Marematukay 711 7—9 K1accoB U IJTAaHUPOBAHUE U3YUYCHUS YIEOHOTO Kypca
«Anredpay.



HHOACHUTEJIBHASA 3AIINCKA

Anrebpa ABIsSETCS OJHUM U3 OMNOPHBIX KypCOB OCHOBHOTO OOILIEro
oOpa3oBaHus: OHa 00ECIIEYMBAET U3YUYECHHUE JAPYTUX JTUCUUIUINH, KAK €CTECTBEHHO-
HAy4YyHOr0, TaK M TyMAaHUTApHOI'O IMKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
IPOIOJKEHUsI 00pa30BaHus U B NIOBCEIHEBHOM kMU3HU. PazButue y oOydaromuxcs
HAY4YHBIX TPEACTABICHUN O MPOUCXOKICHUM U CYIIHOCTH anre0pandyecKux
abcTpakuii, cnoco0e OTpaKeHUsI MaTEMaTUYECKON HayKOM SIBJIEHUI U MPOLECCOB
B NpPUPOAE U OOILIECTBE, POJIM MATEMaTHMYECKOIO MOJAEIMPOBAaHUS B HAy4YHOM
NO3HAHMU U B PAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHHUS
¥ Ka4eCTB MBIIUICHHS, HEOOXOJUMBIX /ISl JaNTallid B COBPEMEHHOM IIU(PPOBOM
obuiectBe. M3ydyenue anreOpbl oOecredyuBaeT pa3BUTHE YMEHHsI HaOJ0JaTh,
CpPaBHMBATh, HAaXOJWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOU JCHCTBHUSI M BBIBOABI,
dbopmynupoBath yrBepxkeHus. OcBoeHUE Kypca anredpbl 00ecneynBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUS OOYYarOIIMXCS: OHM HCIHONB3YIOT JCNYKTUBHBIE U
UHIYKTUBHBIE pacCyKIeHUs, 0000IeHNEe U KOHKPETU3alll0, a0CTparupoBaHUue M
ananoruto. OOydenwe  anreOpe  mpeAmoiaracT  3HAYMUTEIBHBIH  00BEM
CaMOCTOSITENILHOM  AESATEIBHOCTH O0YyYarolUXCs, IO3TOMY CaMOCTOATEIbHOE
pelieHue 3a7a4 ABISIeTCs peaau3alnen 1esITeIbHOCTHOIO PUHIUIIA 00yYeHUS.

B crpykrype mporpammbl ydeOHOro Kypca «Anredpa» Ijsi OCHOBHOI'O
o0miero oOpa3oBaHHs OCHOBHOE MECTO 3aHUMAIOT CO/IEPKATEIbHO-METOANYECKUE
auHUM: «Hucna v BeIYUCHEHUSN», «ANreOpandyecKkue BBIPAKEHUS», «YpPaBHEHUS U
HepaBeHCTBa», «DyHkiuu». Kaxzaas U3 3THX colepKaTelbHO-METOJUYECKUX
JVHUNA pa3BUBAETCs HA MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJIEUCTBYSI C
ApPYTMMHU €ro JuHUsAMUA. B xome wu3ydeHuss y4eOHOTo Kypca OOydaromumcs
NPUXOTUTCS JIOTHUECKU PACCYXAaTh, MCIOIB30BATh TEOPETHUKO-MHOKECTBEHHBIN
a3bIK. B cBsi3W ¢ 3TUM B mporpammy ydeOHOro kypca «Ainredpay» BKIHOUEHBI
HEKOTOPbIE OCHOBBI JIOTHMKH, HPEJICTaBICHHBIE BO BCEX OCHOBHBIX pazJienax
MaTeMaTUYECKOro 00pa30BaHUs U CIIOCOOCTBYIOIIME OBJIAICHUIO O0YUYaIOIIUMUCS
OCHOB  yHHMBEpCaJIbHOrO Maremaruueckoro s3bika. CopaepxaTenbHol U
CTPYKTYpHOM OCOOEHHOCTBIO Y4eOHOro Kypca «AnreOpay» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne mnuHUM «Uucna W BBIYUCIEHUS» CIYKUT OCHOBOW s
JaJIbHEHIIIETO W3YYeHHs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYArOIIMXCS
JIOTMYECKOI0 MBIIIIECHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aIrOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JIJISi TOBCEIHEBHON
KHU3HU. Pa3BUTHE MOHATHS O YUCIIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
CBSI3aHO C pAIMOHAIBLHBIMH WM HMPPANMOHAIBHBIMU YHCIaMH, (OPMHUPOBAHUEM



NPEACTABICHUA O JACUCTBUTEIIBHOM WYHCIIE. 3aBEPIIEHUE OCBOCHHs YHCIOBOU
JIMHUU OTHECEHO K Cpe/IHEMY 00111eMy 00pa30BaHUIO.

Copeprkanue qByX anreOpandeckux JIMHUNA — «AJIreOpanyecKkue BhIPaKEHUs
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHUIO y OOYUArOITUXCS
MaTeMaTUYeCKOro amnmapara, HEOOXOAMMOIo ISl PEUICHHs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB U MPaKTUKO-OPUEHTHPOBAaHHBIX 3amady. Ha ypoBHe
OCHOBHOT'0 0011ero oOpa3oBaHusl y4yeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
paIMOHANIBHBIX BBIpaKEHUH. ANredpa JEMOHCTPUPYET 3HaUYCHUE MATEMATHUKH Kak
A3bIKa JUISI TIOCTPOCHMSI MaTeMaTUYEeCKUX MOJIENEH, ONMHMCAHMUS NPOLECCOB U
ABJICHUM peanbHOro Mupa. B 3amaum oOydeHust anreOpe BXOIAT TaKxKe
JanbHeillee pa3BUTHE aJTOPUTMHUYECKOTO MBIIUIEHUS, HEO0XOJUMOro, B
YaCTHOCTH, JMJII OCBOEHHS Kypca HWH(GOPMATUKHU, M OBJIAJICHUE HaBbIKaMU
JNENYKTUBHBIX paccyxjeHuid. [IpeoOpa3oBaHre CUMBOIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUs], CHOCOOHOCTEN K MATEMaTHYECKOMY TBOPUYECTBY.

Copeprkanve pyHKIIMOHAIBHO-TPa(UUECKOM JIMHUK HAIEICHO HA TIOyYeHHE
OOyYarOIIMMUCS 3HaHUN O (DYHKIMSAX KaK Ba)KHEHIIEH MaTeMaTH4ecKOoW MOJENd
JUTSL OIIMCaHUSl ¥ UCCIIEI0BAHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUN B MPUPOJIE
u obmectBe. M3yyeHue marepuana CrnocoOCTBYET Pa3BUTHIO y OOyYaroIIUXCs
YMEHHUS UCIIOJIb30BATh PA3JINYHbIE BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKU —
CIIOBECHBIE, CHUMBOJIMYECKHE, TpaduuecKue, BHOCUT BKJIaJ B (HOpMUPOBaHUE
NPEICTAaBIEHUN O POJIM MATEMATUKU B PA3BUTUH LIMBUIIM3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kiaccax wu3ydaercs Y4YeOHbIH Kypc
«Anrebpa», KOTOPHIM BKIIIOYACT CIEAYIOLIME OCHOBHBIE pa3felibl COAECpKAHMS:
«Yucna © BBIUKCICHUS», «ANTEOpandecKue BBIPAKCHUS», «YPaBHCHUS U
HEPABEHCTBa», «DYHKIUN.

Ha uzyuenne yueOHoro kypca «Anredpay» oroautca 306 dacos: B 7 kiacce
— 102 ygaca (3 yaca B Henenmo), B 8 kiacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 gaca (3 yaca B HeZel0).



COJEPXAHME OBYYEHUA
7 KIIACC

Yucia 1 BBIYMCICHUA

JpoObu OOBIKHOBEHHBIE U JIECATUYHBIE, MEPEXO0]l OT OAHOW (POPMBI 3aMHCH
apodeir k apyroil. IloHsTHE pauMOHAJIBHOTO 4MCa, 3alUCh, CpPaBHEHUE,
yIOpPSIOUMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue AecTBUS €
palrOHAIbHBIMHA YMCIaMu. PeleHue 3a1ad U3 pealbHOW NPaKTHKM HAa 4YacTH, HA
JpoOHU.

CreneHb C HaTypaJlbHbIM [IOKa3aTeleM: OmpelesieHue, npeoOpa3oBaHue
BBIPAXXEHHUI Ha OCHOBE ONpPEIENICHHUs, 3aUCh 00NbIINX yKces. [IpoueHTsl, 3anuch
IPOIIEHTOB B BHJE ApoOU M ApoOU B BHUJE MPOIEHTOB. TpHU OCHOBHBIE 33Ja4u Ha
IIPOLIEHTHI, pEHICHUE 3a7a4 U3 PEATbHON IPAKTHUKHU.

IIpumMeHeHne TNpPHU3HAKOB  JACIHMMOCTH, pPa3lIOKEHUE HAa  MHOMKUTEIU
HaTypaJbHBIX YUCEIL.

PeanpHpie  3aBuCHMMOCTHM, B TOM 4YHClie mpsiMas W oOpaTHas
IPONOPLUHUOHATIBHOCTH.

AJuire0OpanvecKkue BbIPaKeHUs!

[IepemeHHbIE, YHCIOBOE 3HAYEHUE BBIPAXKEHHUS C NIEPEMEHHOM. [lomycTrMmbie
3Ha4YEeHUS NepeMeHHbIX. [IpencraBnenue 3aBUCUMOCTH MEKy BEIMUNHAMU B BHJIE
dopmyinbl. Beruncnenus o gpopmynam. [Ipeodpa3oBanne OYKBEHHBIX BbIPaKEHHI,
TOKIECTBEHHO DPAaBHbIE BBIPAXXEHUs, MpaBuia MpeoOpa3oBaHUsl CYMM U
IPOU3BEICHUH, TPaBUIIa PACKPBITUS CKOOOK U TPUBEIEHUS IOJOOHBIX CIaraeMbIX.

CBOIICTBa CTENEHU C HATYPAIBHBIM IOKA3aTEIIEM.

OnHowieHbl U MHOrowieHsl. CreneHb MHOroujeHa. CioKeHue, BBIYUTAHUE,
YMHOX€HHE€ MHOIOWICHOB. QP@OpMyJIbl COKpPAIEHHOIO YMHOXEHUS: KBaapar
CyMMBl M KBagpar pasHocTtu. Popmyna pa3HOCTH KBaaparoB. Pazmoxenue
MHOT'OYJIEHOB Ha MHOKHTEJIN.

YpaBHeHUA U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHUS, IpaBWiIa MPeoOpa3oBaHMUsS YpaBHEHUS,
PABHOCWIBHOCTh YPAaBHEHUU.

JIuHetHOe ypaBHEHHE C OIHOM MEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YPaBHEHMS, pEUICHUE JIMHEHHBbIX YypaBHeHUM. COCTaBIEHME YpAaBHEHUH IO
YCIIOBHIO 3a7jaui. PelieHne TeKCTOBBIX 3a7a4 C TOMOIIBIO YPaBHEHUH.

JIuneliHoe ypaBHEHHE C JABYMS NEpEeMEHHBIMH U ero rpaduk. Cuctema IByX
JUHENHBIX YpaBHEHHW C JABYMs IEpPEMEHHBIMU. PelieHne cuctem ypaBHEHUU
crocoboM MoAcTaHOBKU. IIpuMepsl pemeHus TEKCTOBBIX 3a7ad C IOMOIIbIO
CHCTEM YPABHEHUM.

DOyHKUNHA



Koopaunara Touku Ha npsimon. UncnoBsle TPOMEXYTKU. PaccTossHre Mexay
JIBYMsI TOYKAMU KOOPJAUHATHOM MPSAMOM.

[IpsimoyronbHast cuctema koopauHat, ocu OX u Oy. AOcuucca u opJuHaTa
TOYKH Ha KOOPJAUHATHOM IuI0CKOCTH. [Ipumepsl rpadukoB, 3ajaHHBIX (OpMYTIaMu.
Urenne TrpadukoB peanbHbIX 3aBucuMocTei. [lomsatue ¢ynknuu. [paduk
¢ynkuuu. CoiictBa pyHkumil. JIunennas @yukius, e€ rpaduk. ['padux GyHkumu
y = |X|. I'padmyeckoe pelieHne JIMHEHHBIX ypaBHEHHH M CHCTEM JIMHEHHBIX
YPaBHEHHM.

8 KJIACC

Yucia 1 BBIYMCICHUSA

KBagparubiii kopeHb u3 uwucna. I[loHsTHe 00 uUppalMOHAIBLHOM YHCIIE.
JecsaTuunble TpUOTMKEHUS UppaIlMOHANIbHBIX yKcen. CBolicTBa apuMeTHIECKUX
KBa/IPATHBIX KOPHEW U MX MPUMEHEHUE K MPEOOPa30BAHUIO YMCIIOBBIX BBIPAKEHUN
Y BBIYUCIICHUAM. J[€CTBUTEIBHBIE YUCIIA.

CreneHb C 1ENbIM MOKa3zaTeneM U €€ cBoricTBa. CTaHaapTHAs 3aMKUCh YUCTA.

AuredpanvecKkue BbIPaKeHUs!

KBanparneii  TpéxwieH, pa3lIO)KEHUE KBAJpPAaTHOrO TpPEXWIEHA Ha
MHOKHTEIH.

AnreOpaunudeckass ApoOb. (OCHOBHOE CBOWMCTBO ajreOpanveckoil IpoOwu.
CnoxxeHue, BbIYMTAHHE, YMHOXXEHME, JCJICHHE airedpandeckux JpoOek.
PammonanpHbIC BRIpRXXEHUS U X TTPEoOpa3oBaHue.

YpaBHeHUs] U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢Gopmyia KOpHEH KBaJIpaTHOrO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHUI, CBOISIIMXCS K JUHEHHBIM U KBaJPATHBIM.
[Ipocreiime ApoOHO-paOHAIBHBIE YPABHEHUS.

I'paduueckas uHTEpripeTanysi ypaBHEHUM C JBYMs MEPEMEHHBIMU U CUCTEM
JMHEWHBIX ypaBHEHUW C JBYMs IepeMEHHbIMH. lIpumepnl pemeHus cucreM
HEJIMHEMHBIX YPABHEHUH C IByMS [IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 331249 anreOpandecKuM CriocoOoM.

YHuciioBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OJTHON MEPEMEHHOM.
PaBHOCWIBHOCTD HEpaBeHCTB. JIMHEVWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOW.
CucTembl JINHENHBIX HEPABEHCTB C OJJHOM MTEPEMEHHOM.

DOyHKUNHA

[Tonsatue Qynkuun. OOMacTh ONpEACICHUST W MHOXECTBO 3HAUYCHUM
dbyukuu. CriocoOs! 3a1aHus PyHKIIUA.

I'padux dysaxkmun. Utenune coiicTB dyHKmuu mno e€ rpaduxy. [Ipumeps
rpaduKoB HYHKIHA, OTPAKAIOIMINUX PEATbHBIE TIPOIIECCHI.



ODYHKIUY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO TPOIMOPIIMOHATILHBIC
3aBHCHMOCTH, uX rpaduk. OyHkmmn Y = X2, y = X3, y = VX, y=|x|. Ipaduaeckoe
pelIeHNEe YpaBHEHUN U CUCTEM YPaBHEHUM.

9 KJIACC

Yucaa v BbIYMCICHUS

PaunonanbHble 4yKciia, UppaldoOHAIbHbIE YKCIIa, KOHEUHbIE U OECKOHEYHBIE
JecITUYHbIE ApoOH. MHOXKECTBO AEMCTBUTENBHBIX YUCEN, JCHCTBUTENbHBIE YHCIIA
Kak OeCKOHEYHBbIE JeCATHYHbIC ApoOH. B3auMHO OFHO3HAYHOE COOTBETCTBHE
MEXIY MHOKECTBOM JICHCTBUTEIBHBIX YUCET U KOOPAUHATHOMN MPSIMOM.

CpaBHeHHE [JIGHCTBUTENBHBIX 4YHCeN, apudmerndeckue HAEHCTBUA C
JNENCTBUTENBHBIMU YUCIIAMMU.

Pa3mepbl 0OBEKTOB OKPYXAIOWIEr0 MHpPA, IUTEIBHOCTh IPOILIECCOB B
OKPY’KaroIIeM MHpE.

[IpubnmxéHHOE 3HAUEHUE BEIMYMHBI, TOYHOCTh NpHOImxKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3yJbTaTOB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIuneniHoe ypaBHEHME. Penienne ypaBHEHHUM, CBOMSIIMXCS K JIMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepsl pellieHuss ypaBHEHUN TPETbEU U YETBEPTOU
CTEIMEHEN pa3IoKEHUEM HA MHOXKUTEIU.

Pemiennie npoOHO-pallMOHANIBHBIX ypaBHEHMU. PellieHue TEKCTOBBIX 3a7ay
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ AByMs NepeMeHHbIMH U ero rpaduk. Pemienue cucrem IByX
JIMHEWHBIX YPaBHEHUH C IByMs [IEPEMEHHBIMU. Pemienne cucrem IByX ypaBHEHUI,
OHO M3 KOTOpPBIX JIMHEHHOe, a JApyroe — BTopoil cteneHu. ['paduueckas
UHTEPIPETALAS CUCTEMbI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Peliienne TEKCTOBBIX 3a/1a4 alNreOpandyecKuM CIiocoOoM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienrne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. Pemienne cucrem
JIMHEWHBIX HEPAaBEHCTB C OJIHOW IIepeMeHHOW. KBajgpaTHele HEpaBEHCTBA.
I'paduueckass wmHTEeprnperanys HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

DOyHKUNHA

KBagparnunas ¢ynkuus, e€ rpaduk u cBoiictBa. IlapaGona, KoopauHATHI
BEPIIMHBI TapadoIbl, OCh CAMMETPUH 1Tapa0OIIbI.

Ipaduku pynxrmit: Y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |x| u ux
CBOWCTBA.

YuciaoBble MOCJAEA0BATEIbHOCTH U NMporpeccuu



[loHATHE 4YHCIIOBOM ITOCIENOBATEIBHOCTH. 3aJaHUE IIOCIEIOBATEIBHOCTH
peKyppeHTHOH dopmynoi u popmyIioil N-ro uieHa.

Apudmernueckass U reomerpuueckas mnporpeccud. dopmynbl N-To 4iieHa
apu(PpMETUIECKON 1 TeOMETPUUECKON MPOrPECCHil, CYMMBI TIEPBBIX N YJICHOB.

N3o0pakeHne WICHOB apu(PMETHYECKONH MU TEOMETPHUYECKOW Mporpeccuit
TOYKAMU HAa KOOPAWHATHOM IUIOCKOCTH. JIMHEWHBIM M JKCIIOHEHIMAJIBHBIM POCT.
CI10XHbIE€ TIPOLIEHTBHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA TIPOI'PAMMDBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBLHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE pe3yJbTaTbl OCBOEHUS NPOrpamMMbl y4eOHOro Kypca
«Anredpay XxapaKTepu3ylTCs:

1) naTpuoTHYECKOE BOCIMTAHHUE:

NpOSIBJIEHWEM MHTEpeca K TMPONUIOMY U HACTOSIIEMY POCCUHUCKOM
MaTeMaTUKHU, IIEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTeMaTUKOB M POCCUMCKOW MaTEMAaTUYECKOM IIKOJIbI, K HCIOJIb30BAHUIO 3THUX
JTOCTH>KEHUI B IPYTUX HAayKaxX W MPUKIAJAHBIX cepax;

2) Tpa’kIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00S3aHHOCTEH IpakJaHWHA U PEaTU3alui €ro
npaB, TMPEJACTaBICHUEM O MAaTeMAaTHYEeCKMX OCHOBaX (PYHKIIMOHUPOBAHMUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUN, MPOLEAYp T'PakJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYK/IEHHIO 3TUYECKUX MPOOJIEM, CBI3AHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTUKEHUW HAyKH, OCO3HAHUEM BaKHOCTHU
MOPAJIbHO-3TUYECKUX MPUHIUIIOB B IESITEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTHE B PEIICHUU MPAKTUUECKUX 3ajad
MaT€MAaTU4YECKOM HAIPaBICHHOCTH, OCO3HAHUEM BA)KHOCTH MAaTEMaTHYECKOTO
o0pa30BaHUsS Ha TMPOTSHKEHWHM BCEH JKM3HUW JISl yCHENHON MpodeccrHoHaTbHOM
JESATETbHOCTU U Pa3BUTHEM HEOOXOJUMBIX YMEHUM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM HMHUBUAYAIBHOU TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCThIO K  SMOLMOHAJIBHOMY UM  3CTETUYECKOMY BOCIHPHUATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJay, PEIICHUM, pPaCCYKIECHUW, YMEHUIO BUJAETbH
MaTeMaTH4YEeCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUSL:

OpUEHTallMel B JCATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
Npe/ICTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUSI YETIOBEKA, MPUPOIBI U
oOIIecTBa, MOHMMAaHUEM MAaTEMaTHUYeCKOM HAayKuM Kak cdepbl 4YeT0BEeYECKOM
NEeSATENbHOCTU, ATANOB €€ Pa3BUTHUS WM 3HAYMMOCTH JJISI Pa3BUTHS IUBWIH3AIUU,
OBJIQJICHUEM SI3BIKOM MaT€MAaTHUKU U MAaTeMaTHYECKOU KYJIbTYpOW KakK CpPEeJICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMHU HABBIKAMHU HCCIIEI0BATENbCKON
NEeATENbHOCTH;



6) ¢usnmueckoe BocnmuTaHue, (opMHpOBaHHMEe KYJbTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0J1arOMOyYus:

TFOTOBHOCTBIO NPHUMEHSATh MaTeMaTHYECKUE 3HAHUSI B HMHTEpPECax CBOETO
3I0pOBBS, BEIEHUS  370pPOBOrOo  oOpa3a KHU3HU  (3I0pOBOE  IHUTAHHUE,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryiaspHas Qusnueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa pedIeKCUM, TMPU3HAHHUEM CBOETO
[paBa Ha OLIMOKY M TAaKOr'0 K€ IpaBa JIPyroro 4eloBeKa;

7) 3kos10rMYecKOEe BOCTINTAHME:

OpUEHTalMell HAa IPUMEHEHUE MAaTEMATUUYECKUX 3HAHUU IS PElIeHMs 3a1ad
B 00JIaCTM COXPAHHOCTHU OKPY’)KaIoOIIeH cpeabl, IUIAaHUPOBAHUSA IOCTYNKOB U
OLIEHKM HX BO3MOXHBIX IIOCJIEICTBUN MJIsi OKpY>KaloLleHd Cpeibl, OCO3HAHUEM
[JI00AJIBHOIO XapaKTepa 3KOJOrMYECKUX MPOOJIEM U MyTEN UX pEeLICHUS;

8) aganTanusi K M3MEHAIUMCS YCJOBHAM COLMAJIBHONW M NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEUCTBUSM B YCIIOBUSAX HEOIPENEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 MPAaKTUYECKYIO AEATENbHOCTh, B TOM YHCIIE
YMEHUE YYUThCA y JAPYIUX JIOAEH, mpuoOpeTaTh B COBMECTHOH NAESITENbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHILIMU U3 OMBITA JIPYTHUX;

HEOOXOAMMOCTBIO B (OPMHpPOBAaHMM HOBBIX 3HAHUW, B TOM YHUCIIE
(dopMynupoBaTh UJEH, TOHATHUS, TUIIOTE3bl 00 0OBEKTAX U SABICHUSIX, B TOM YHCIE
paHee HEU3BECTHBIX, OCO3HABaTh JE(QUUUTHI COOCTBEHHBIX 3HAaHUU U
KOMITIETEHTHOCTEMH, MIIaHUPOBaTh CBOE Pa3BUTHE;

CIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CUTYyallMlO, BOCIPHUHUMATh
CTPECCOBYIO CHUTYalMI0 KaK BBI3OB, TPEOYIOIIHUA KOHTPMEpP, KOPPEKTUPOBATh
OpPUHUMAEMble PEIICHHUS W JAEUCTBUSA, (POPMYIMpPOBATH M OLEHUBATH PUCKU U
HOCTIEACTBUS, (POPMUPOBATH ONBIT.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA

Ba3oBble Jjoruueckue JelcTBUA:

e BBUBJISATH M XaPAKTEPU30BATH CYIIECTBEHHBIC MMPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHATHUM, OTHOLICHHM MEXIY MOHATUIMH, (DOpMyITUpOBaAThH
ONpENENICHNUs  TOHATHM, YCTAHABIMBATh  CYUIECTBEHHBIM  MPU3HAK
KJIaccuUKaIlid, OCHOBAHUS JJIsi OOOOIIEHUS W CpPaBHEHHS, KPUTEPUU
MIPOBOJUMOTO aHAJIIN3A;

e BOCHpUHUMATH, (HOPMYIHPOBATH U NPEOOPA3OBBIBATh  CYXKICHUS:
yTBEpAUTEIbHbIE M OTpPHUIATENbHBIC, C€IWHUYHBIC, YaCTHBIC U OOIIHE,
YCIIOBHBIE;



BBISIBIISAITH ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeursi B (akTaxX, JaHHBIX, HAOJIIOACHUSAX W YTBEPKIACHUSX,
npemjiaraTh ~ KPUTEPHH  JUIS  BBISBJICHHS ~ 3aKOHOMEPHOCTEH W
IIPOTHUBOPEUHN;

JIeNaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHUH 110 aHAJIOTHH;
pa3OupaTh 0Ka3aTeIbCTBA MATEMATUUYECKUX YTBEPXKICHUN (TPSIMbIE U OT
MPOTHUBHOI0), MPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHBIE T0Ka3aTelbCTBA
MaTeMaTH4YeCKUX (PaKTOB, BBICTPAWBATh apPTYMEHTAIUIO, TPUBOIUTH
MIPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBCHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pemieHus y4eOHOM 3amauu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB peEIIeHUs, BBIOUpaATh Haubonee MOAXOAAIINN ¢ y4ETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHER).

Ba3oBble ucciienoBarejbCKe 1eCTBUA .

UCIOJIb30BaTh BOMPOCKHI KaK MCCJIENOBATEIbCKUM MHCTPYMEHT MO3HAHMS,
dbopMynMpoBaTh BOMPOCH], (UKCUPYIOUIME TMPOTUBOPEUUE, MpoOIemMy,
CaMOCTOSITEJILHO YCTAaHABIIMBATh HMCKOMOE W JaHHOE, (opMuUpoBaTh
TUIOTE3Y, apryMEHTUPOBATh CBOIO TIO3UITUIO, MHCHUE;

MPOBOJUTH IO CaMOCTOSITENIbHO COCTABJICHHOMY IUJIaHY HECJIOMXKHBIM
DKCIIEPUMEHT,  HEOOJBIIOE  HWCCICNOBAaHWE  TI0  YCTAHOBJICHUIO
OCOOCHHOCTEM MaTEeMaTUYEeCKOTO OO0BEKTa, 3aBHUCHUMOCTEH OOBEKTOB
MEXy COOOM;

CaMOCTOSATEIHHO (POpMYyIHUPOBATH 000OIIEHNS U BBIBOJBI IO pe3yJibTaTaMm
MPOBENEHHOTO HAOJIOJEHUS, WCCIEIOBAHMS, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTAaTOB, BEIBOJIOB U 0000ILIEHHIA;

MIPOrHO3UPOBATh BO3MOKHOE Ppa3BUTHE TMPOIECCA, a TAKXKE BBIABUTATh
MIPENTOIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmueii:

BBISIBJISITh HEJOCTATOYHOCTh M H30BITOYHOCTh HH(OpMALUU, JIAHHBIX,
HEOOXOAMMBIX JUJISl pELICHUS 3a/1a4u;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH
MH(pOpPMAIUIO Pa3IUYHbIX BUAOB U (POPM IIPEICTABICHHUS;

BbIOMpaTh (GopMy TMpeACTaBiIeHUS HH(DOpMAUUMUW M WLIIOCTPUPOBATH
peliaeMbple 3aJaud CXEMaMHM, JAuarpaMMmMami, WHOM rpadukod M ux
KOMOWHAIIUSIMU;

OLICHUBAaTh HAAEKHOCTh MH(GOPMAIMK MO KPUTEPHUSAM, NPEII0KEHHBIM
YUHUTETIEM WM CPOPMYIMPOBAHHBIM CAMOCTOSATEIBHO.

KomMMyHuMKaTHBHBIEC YHHBEpPCaJIbHbIC Y4eOHbIE 1eCTBUA:



BOCIIPpUHUMATh U  (HOPMYJIUpPOBATh CYXKACHUS B COOTBETCTBUU C
YCJIOBUSIMU U TEJISIMU OOIIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JIaBaTh MOSICHEHUS IO
XOJly pELIeHUS 3a/1a4id, KOMMEHTHUPOBATh MMOJYyYEHHBIN pe3yIbTar;

B X0JIe 00CYXKIEHUS 3a/1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMON TEMBI,
poOJIeMBbl, peraeMon 3aJauu, BhICKa3bIBaTh UJICH, HAIICJICHHBIC HA TIOUCK
pelIeHMs, COIMOCTAaBISATh CBOM CYXKIEHUS C CYXICHUAMH JIPYTUX
YYaCTHUKOB JUajnora, OOHapy>KMBaTh pa3jIM4le U CXOJICTBO MO3UIIMI, B
KOPpEKTHOU popme hopMyTUpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;
NpEeACTaBIATh  pe3ydbTaThl  peUIeHHus  3aJaud,  DKCIEPUMEHTA,
UCCJIEIOBaHUs,  TPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUIEHUS ¢ YUETOM 3aJ1a4 MPE3CHTAIIMU U OCOOCHHOCTEN ay/IuTOPUU;
MOHUMAaTh W WUCIOJIb30BaTh  MPEUMYIIECTBA  KOMaHAHOM U
WHJUBUAYaTbHOU pabOThl MpU pEHIeHWH Y4YeOHBIX MaTeMaTHYECKHUX
3ajay;

MPUHUMATH 1EJIb COBMECTHOM JIESITEIbHOCTH, IJIAHUPOBATh OPTraHU3aLINI0
COBMECTHOM pabOThl, pachpenensiTb BHUIBI padoT, JOrOBapUBATHCA,
00CyXJ1aTh MPOLECC U Pe3yJbTaT paboThl, 00001IATh MHEHHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCyXIeHus, 0oOMeH
MHEHUSIMU, MO3TOBBI€ IITYPMbl W JIPYTHUE), BBIMNOJHATH CBOK YacTh
paboThl U KOOPJMHUPOBATH CBOU JICUCTBUS C IPYTUMH WICHAMU KOMaH/IbI,
OLICHMBATh KAa4e€CTBO CBOETO BKJIajJa B OOIIMI MPOIYKT MO KPUTEPHSIM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUS.

PeryasiTuBHbIE YHUBeEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJIAThH IUIaH, AJICOPUTM PEUICHUs 3aAaud (WU €ro
4acTh), BHIOMpATh COCO0 pelieHUs ¢ y4ETOM HUMEIOIIHUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUpPOBaTb U KOPPEKTUPOBATH
BapUAHTHI pEICHUI ¢ Y4ETOM HOBOM MHGOpMAIIIH.

C&MOKOHTpOJ’lb, AMOIMOHAJIbHBIN HHTE/JIEKT:

BJIAJETh CHOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca |
pe3yJbpTara perieHrus MaTeMaTUdeCKou 3a/1a4u;

NpPEABUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYTh NpPH pEUICHUU
3a1aud, BHOCHUTb KOPPEKTUBBI B JEATEIbHOCTh HA OCHOBE HOBBIX
00CTOSTENbCTB, HAUJIEHHBIX OLIMOOK, BBISIBIEHHBIX TPYAHOCTEH;
OLICHMBATh COOTBETCTBUE PE3ysibTaTa JEATEILHOCTH MOCTABICHHOU IETU
U YCJIIOBUSIM, OOBSICHATh MPUYUHBI JOCTHXKEHHUS WIM HEIOCTHXKCHHUS LIETH,
HAXOJUTh OMHUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATBI

K xonHmy oOyuenus B 7 KJjacce OOy4arOmUMUCA TOTYYUT CIEIYIONINE
peIMETHbIE PE3yJIbTaThI:

Yucaa u BbIYMCICHUS

BbimonHATh, coderas yCTHblE M NUCbMEHHbIE NPUEMBI, apUPMETHUECKUE
JEICTBUS C pallMOHAJIBbHBIMU YHUCIAMU.

Haxonute 3HaYeHWs YUCIOBBIX BBIPAKEHUU, MPUMEHATh pPa3HOOOpa3HbIE
CHOCOObI U MPUEMBI BBIUMCIIEHNUS 3HAYEHUH JAPOOHBIX BBIPAXKEHUMN, COAEpIKALIUX
OOBIKHOBEHHBIE U JIECTUUHBIE TPOOH.

[lepexonuTe OT OgHOM (DOPMBI 3aMUCH YUCEN K APYro (mpeoOpa3oBHIBAThH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH B OCCKOHEYHYIO JACCATUYHYIO IPOOH ).

CpaBHUBaTh U YHOPSA0YUBATh PallMOHAIIBHBIEC YUCIIA.

OKpyrisaTh yucia.

BbINONHATh TPUKUAKY U OLUEHKY pe3yJibTaTa BBIYMCICHUN, OLIEHKY 3HAYCHHI
YUCJIOBBIX BBIPAXKEHUN. BBIMONHATH NEHCTBUS CO CTENEHSMU C HATypajJbHBIMU
NOKa3aTEeJSIMHU.

[IpuMeHATh  NpPU3HAKK  JEITUMOCTH,  pA3JOKEHUE HAa  MHOXKUTEIU
HATypalbHBIX YUCEIL.

Pemate npakTUKO-OPHUEHTUPOBAHHBIE 33JauH, CBSI3aHHBIE C OTHOIIEHHUEM
BEJIUYMH, IPONOPLUUOHAIBHOCTBIO BEJIWYUH, NPOLEHTAMHU, WHTEPIPETUPOBATH
pe3ynbTaThl pEelIEHUs 3a7a4 ¢ YYETOM OrpaHUYEHMI, CBSA3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMBbIX OOBEKTOB.

AuredpanvecKkue BbIPaKeHUs!

Hcnonb3oBaTh anreOpandecKyr0 TEPMUHOJIOTHI0 U CUMBOJIMKY, MPUMEHSThH
e€ B Ipolecce OCBOEHUs y4eOHOro MaTepurarna.

Haxoauts 3HaueHMss OYKBEHHBIX BBIPRKEHHUH IPU 3aJaHHBIX 3HAYCHMSIX
NIEPEMEHHBIX.

Bremonusate  mpeoOpa3oBaHHsl — LIEJIOTO  BBIPaXKEHUS B MHOTOWIEH
NPUBEACHUEM MOJOOHBIX CJIAra€MbIX, PACKPHITHEM CKOOOK.

BbINONHATP yMHOXEHHE OJHOWIEHa HAa MHOIOWIEH M MHOIOWIEHa Ha
MHOTO4JIEH, IPUMEHATH (POPMYIIbI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCyllecTBIATh PA3NOKEHUE MHOTOWICHOB HA MHOMKHUTEIM C IOMOILIBIO
BbIHECEHUS 3a CKOOKM OOLIEro MHOXHWTENS, TPYNINUPOBKH  CIAaraeMblX,
OpUMEHEHUs! GOPMYJT COKPALEHHOTO YMHOXKEHHUSL.

[IpumensaTs npeoOpa3zoBaHKsi MHOTOUYWICHOB ISl PELICHUS Pa3IMYHBIX 3a/1a4y
U3 MaTEMAaTHUKH, CMEXHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTENISIMU IS
npeoOpa3oBaHuUs BBIPAKEHU.



YpaBHeHUs] U HEPABEHCTBA

Pemate sMHENHBIE ypaBHEHHs C OAHOM IIEPEMEHHOW, NPUMEHSAS IpaBUIIa
nepexo/ia OT UCXOJHOIO YPAaBHEHUS K PaBHOCUIIBHOMY emy. [IpoBepsTh, sBisieTCs
JIX YMCJIO KOPHEM YPaBHEHMUS.

[IpumensTh rpaduueckre METOAbl MPU PEIICHUU JTUHEUHBIX YPABHEHUN U UX
CUCTEM.

[TonOupaTe npuMepsl Map 4YHUCEN, SBIAIOMIMXCA PEIICHUEM JIMHEHHOro
YPAaBHEHUSI C IBYMs IIEPEMEHHBIMU.

Crpoutrh B KOOPAMHATHOW IUIOCKOCTH TI'pauK JMHEWHOrO YpaBHEHHUS C
JIBYMsl TIEPEMEHHBIMU, MOJb3YyACh TpadUKOM, MPUBOJUTH HPUMEPHI PELICHUS
YpaBHEHHSI.

Pemrats crucreMsl IByX JIMHEMHBIX YPAaBHEHUU C IBYMs IIEPEMEHHBIMM, B TOM
quclie rpapuuecKy.

CocraBnsaTe M pemarb JHHEMHOE YPAaBHEHHE WM CUCTEMY JIMHEHHBIX
YPaBHEHH TIO YCIOBHIO 3aJayd, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4H ITOJTy4YECHHBIA PE3YJIbTaT.

DOyHKINHA

N300paxkath Ha KOOPAMHATHOW MPSMOIM TOYKH, COOTBETCTBYIOIIHNE 33JaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, MHTEPBAJIbI, 3aIIMCHIBATh YMCIIOBBIE IPOMEKYTKH Ha
anreOpandecKoM S3bIKE.

OTmMeuaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAMHATAM,
CTpouTh rpaduku TUHEHHBIX GyHKUUNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh € TMOMOUIbIO (YHKIMM HW3BECTHBIE 3aBUCHUMOCTH MEXAY
BEJIMYMHAMH: CKOpPOCTb, BPEMS, PACCTOSHMUE, LIEHA, KOJIMYECTBO, CTOMMOCTS,
IPOU3BOJUTEIBHOCTD, BPEMsl, 00bEM padOTBHI.

Haxonute 3HaueHre QyHKIMM MO 3HAUYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cnocod MpeACTaBICHHUS W aHalW3a WH(OOpMAaINH,
M3BIIEKATh U MHTEPIPETUPOBATH NH(POPMALINIO U3 TPAPUKOB PEATBHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xonmy oOyuenus B 8 Kiiacce oOy4arolmuics TMOMYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Yucia 1 BIYMCICHUSA

Hcnonp30BaTh HaydajgbHBIE MPEACTABICHHUS O MHOXKECTBE JEHCTBUTEIBHBIX
YuCell JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIUMCIECHUHN, N300paxaTh NEUCTBUTEIbHbBIC
4yyCila TOYKaMU Ha KOOPAUHATHOMN IIPSMOM.

[IpumeHnsaTs mNoOHATHE apU(PMETUYECKOrO KBAJPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHHU, UCIOJIb3Ysl MPU HEOOXOAMMOCTU KaJIbKYJSATOP, BBINOIHSTH
npeoOpa3oBaHusl BBIPAKEHUHM, COAEpPKAIIMX KBaJApaTHbIE KOPHHU, HCIOIb3Ys
CBOWCTBA KOPHEMN.



Hcnonb30BaTh 3anucH OONBIIMX M MaJbIX YUCEN C IMOMOIIBI JAECATUYHBIX
npoOeii u creneneit uucia 10.

AJiredpanyvecKue BbIPaKeHUsI

[IpyMeHATP TMOHSATHE CTENEHUW C ILENbIM IOKa3aTelIeM, BBINOIHATH
npeoOpazoBaHus BRIPAKECHUM, COIEPIKAIINX CTEIEHU C IENIbIM ITOKa3aTeeM.

BrIMOAHATE TOXIECTBEHHBIC MPEeOOpa3OBaHUsl PAIMOHAIBHBIX BBIPAKECHUM
Ha OCHOBE IPaBWJI ICUCTBUI HaJl MHOTOWICHAMH U aJIreOpanyecKUMM APOOSIMH.

PacknanpiBaTh KBaIpaTHBIA TPEXWICH HA MHOKUTEIH.

[TpumensTh peoOpa3oBaHUs BHIPAKEHUM ISl PEIICHUST pAa3IMUHbIX 3a]1a4 U3
MaTEeMaTHKH, CMEXXHBIX MTPEAMETOB, U3 PEAIbHON MPAKTUKHU.

YpaBHeHUs M HEPABEHCTBA

Pemiathy nuHEWHbIE, KBaJpaTHbIE ypaBHEHUS U pallMOHAJbHBIC YpaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPaBHEHUM C IByMsI IEPEMEHHBIMU.

[IpoBoauTh NpocTENIIne UCCIEA0BAHUS YPABHEHUM U CUCTEM YPaBHEHUH, B
TOM YHUCJE C IPUMEHEHUEM TrpaduyuecKuX MpecTaBieHuil (yCTaHaBlIUBaTh, UMEET
JY ypaBHEHUE WM CHUCTEMa YPAaBHEHUHN PEIIECHUS, €CIIU UMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT clioBeCHON (OPMYIMPOBKHU 3ajayu K €€ anreOpamveckoit
MOJEIH C TIOMOIIBID COCTABJICHUSI YPaBHEHUS WM CHUCTEMbl YpPaBHEHUHU,
MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJyYEHHBII pe3yibTarT.

[IpuMeHsATH, CBOWMCTBA YHCIOBBIX HEPAaBEHCTB JJIsI CPaBHEHUS, OIEHKH,
pemaTth JUHEWHbICE HEPAaBEHCTBA C OJIHOM IMEPEMEHHOM M UX CHUCTEMBI, JaBaTh
rpa@uyuecKyr0 WUIIOCTPAIIMI0 MHOXKECTBA PEIICHWNA HEPAaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUUHA

[ToHnmaTh U HUCMONB30BATh (PYHKIIMOHAJILHBIE TOHATUS U A3BIK (TEPMHHBI,
CUMBOJIMUECKHE 0003HAYEHMsI), ONPEACNITh 3HaueHHe (YHKIMU O 3HAYCHUIO
apryMeHTa, OINpeNeNsTh CBOMCTBA QYHKIIUH MO €€ rpaduKy.

Crpoutb rpaduku 35eMeHTapHbIX QYHKIMN BUAA:

y = kix, y = x2, y = x3,y = ||, Yy = VX, onuchIBaTh CBOHCTBA YHCIOBON
dbyHkuu 1o e€ rpaduky.

K konny oOyuenuss B 9 kijacce OOy4alOIIMICS TOJYYUT CIEIYIOIINE
IpeIMETHbIE PE3YyJIbTaThI:

Yucaa v BLIYMCTCHUS

CpaBHUBATH U YNOPSA0UYUBATH PAIUOHAIIBHBIE U UPPAllMOHATIbHBIC YUCIIA.

Boinmonusatre apudmerndeckue JEUCTBUS C  pallMOHAIBHBIMU YHCIIAMH,
coueTrass YCTHbIE U TIUCbMEHHBIC TMPUEMBI, BBITIOJHATH BBIYUCIEHUS C
UPPALMOHAIBHBIMU YUCIAMMU.



Haxomuts 3HaueHHss CTENEeHEW C LENbIMU [OKa3aTeasiMU U KOPHEW,
BBIYNCIIATH 3HAYEHHUS] YUCIIOBBIX BBIPAXKECHUM.

OKpyriiaTh JCUCTBUTEIBHBIE YHMCIIA, BBINOIHATH MPUKUIKY pe3yJibTara
BBIUMCIICHUM, OLIEHKY YUCJIOBBIX BBIPAKECHUMU.

YpaBHeHHs] 1 HEPABEHCTBA

Pemate nuHENHBIE U KBaJpaTHBIC YpaBHEHUs, YPAaBHEHMS, CBOISIIUECS K
HUM, TIPOCTEHIIINE IPOOHO-PAIIMOHATIEHBIE YPAaBHEHHUS.

Pemate cucrtempl OBYX JIMHEMHBIX YPaBHEHUN C JBYMSI IEPEMEHHBIMU M
CHCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SIBJISIETCA JINHEUHBIM.

Pemath TeKCTOBBIE 3ajayu  aJIreOpauvdeckKuM CIOCOOOM C  MOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHUN C IBYMS IIEPEMEHHBIMU.

[IpoBOAUTE MpoOCTENIINE UCCIENOBAHUSA YPABHEHUM U CHCTEM yYPaBHEHUU, B
TOM YHCJI€ C TPUMEHEHHEM TpauuecKux MpeacTaBieHUu (yCTaHABIUBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUW PEUICHHS, €CJIIM HUMEET, TO CKOJbKO, W
npoyee).

Pemare nuHelHbIE HEpPaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, H300pa)kaTh
pELICHUE HEPABEHCTB HA YUCIOBOW MPSIMOMW, 3aMMUCHIBATH PEUICHUE C MOMOIIBIO
CHMBOJIOB.

Pemate  cucTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIFOYAIONINE KBaJgpaTHOE HEPABEHCTBO, W300pakaTh pEIICHUE CHUCTEMBI
HEPABEHCTB HA YMCJIOBOW MPSIMOM, 3aMKUCHIBATH PEIIEHNUE C MOMOIIBIO CUMBOJIOB.

Hcnonb3oBaTh HEPABEHCTBA MPU PENICHUH PA3JIMYHbBIX 3a7a4.

DOyHKUNHA

PacrioznaBath (yHKIME W3y4eHHBIX BHIOB. [loka3pBaTh CXEeMaTHYECKU

pacroIoXeHne Ha KOOPJAWHATHOM TUIOCKOCTH TpadukoB pyHkuid Buma: y = KX, Yy
=kx+ b, y=kix,y=ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT
3HauYeHUN KOA(DPUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKITHIA.

Crpoutb U u300paxkaTh CXeMaTH4YECKU TpaduKu KBaJApPAaTUUYHBIX (DYHKIUH,
OIHMCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKITUH IO UX Tpaduxam.

Pacnio3naBaTh KBaJpaTUYHYIO (QYHKIHIO 1O (PopMmyse, MPUBOAUTH MIPUMEPHI
KBaJpaTUYHBIX (DYHKIIUN U3 peasIbHOU KU3HU, (DU3UKHU, TEOMETPUHU.

YucJi0BbIC MOCTIEA0BATEIbHOCTH U MPOrPEeCcCUH

PacrioznaBaTh apuMeTHUECKYyI0 U TEOMETPHUUECKYI0 TPOrPecCUd TMpHU
pa3HBIX Ccrocobax 3aJaHusl.

BrimonHATh  BBIUMCIEGHUS € HUCHONb30BaHUEeM (opMyn N-ro  ujeHa
apu(PpMETUIECKON 1 TeOMETPUIECKON MPOrPECCHil, CYMMBI TIEPBBIX N YJICHOB.

N3o0pakath YiIeHBI IMOCJIENOBATEIHPHOCTH TOYKAMU HA KOOPJIWHATHOMN
IJIOCKOCTH.



Pemates 3amaum, CBsI3aHHBIC C YHCIOBBIMH ITOCIIEIOBATEIHLHOCTSIMU, B TOM
YHUCIIC 33/1a4l M3 PEaTbHOMN JKU3HU (C MCITOJIb30BAaHUEM KaJIbKYJIATOpPa, MA(POBBIX
TEXHOJIOTUH).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoaunuyecrBo yacos DJIEeKTPOHHBIE
HaumeHoBaHHe pa3aesioB H TeM nudgpoBbie
Ne ni/m P Konrpoabusie | Ilpakrnyeckue (1upp )
NMPorpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThbI
pecypchl
1 Yucna v BeluKcieHus. PalnoHanbHbIe o5 1 bubmuorexa [JOK
yucia https://m.edso00.ru/7f415b90
bu6nunorexa LIOK
2 AJIrEOpaHIECKHE BLIPAKCHIA 21 ! https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
3 YPaBHCHHS H HCPABCHCTBA 20 ! https://m.edso0.ru/7f415b90
bubnunorexa LIOK
4 Koopauwatst u rpaguu. Cynicin 24 ! https://m.edsoo.ru/7f415b90
bu6nmorexa [IOK
> Tosropenme i 0600menne 6 ! https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 102 5 0




8 KUIACC

KosnyecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne n/m P Konrpoabubie | IlpakTuyeckue (mupp )
NMPOrpamMMmbl Bcero o0pa3oBaTejbHbIE
padoTbI padoThI
pecypcsbl
1 Uucna u Beruucienus. KajpatHeie KOpHA 15 ngg;ﬁ:;iggﬁ f417af8
5 Uucna u BeranciieHns. CTeneHb ¢ MeNTbIM 7 bubmuorexa [IOK
[I0Ka3aTeseM https://m.edsoo.ru/7f417af8
AnrebpanuecKue BbIpaXKEeHHUS. bubmmorexa [IOK
3 N 5 1
KBanpaTHblii TpEXUIIeH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BHIPaXKECHUSI. 15 1 bubnmorexa LIOK
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
VYpaBHenus u HepaBeHcTBa. KBaapaTHble bubnnorexa [IOK
) 15 1
ypaBHEHUS https://m.edso0.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CUCTEMBI 13 bubnnoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bu6nuorexa LIOK
7 YpaBHeHus u HepaBeHCTBa. HepaBeHCcTBa 12 1 httos:/m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIHH. OCHOBHBIC IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [IOK
o DyrKumn. Hucnosie QyrKimn o https://m.edsoo.ru/7f417af8
bu6nuorexa [IOK
10 Horoperne i obobmenne 0 1 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0




9 KVIIACC

KonunuecTBo yacoB DJIeKTPOHHBIE
HaumeHnoBaHue pa3/1iesioB U TeM uudposbie
Ne n/m P Konrpoabubie | IlpakTuyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
1 Uucna u Beruucienus. J{elicTBUTENbHbIE 9 bubnmoreka [JOK
qucia https://m.edsoo.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PABHEHUSA C 14 1 bubnnorexka [IOK
OJIHOM MEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHCcTEMBI 14 1 bubnmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f419d08
bubmuorexa [IOK
4 VYpaBHeHus 1 HepaBeHCTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubmuorexa [IOK
> Oynxun 16 L https://m.edso0.ru/7f419d08
bu6mmorexa [IOK
6 HucnoBble MOCIEA0BATEIBHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUS 18 1 bu6mmoreka [IOK
3HAHUU https://m.eds00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 6 0




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

» Anrebpa, 7 xknacc/ MakapsrueB FO.H., Munatok H.I'., HemmkoB K.U. u npyrue;
non penakiueit TensakoBckoro C.A., AkunoHepHoe o0miectBo «M3aaTenbeTBo
«IIpocseuienue»

» Anre6pa, 8 kinacce/ MakapsiueB FO.H., Muniok H.I'., Hemikos K.W. u npyrue,
AxnmonepHoe oburectBo «M3marensctBo «IIpocBenieHue»

» Anrebpa, 9 knacc/ MakapsiueB FO.H., Munnatox H.I'., Hemmkos K.U. u apyrue,
AxrmmonepHoe o6miectBo «M3narensctBo «IIpocBemnienne»

* Maremaruka. Anrebpa: 7-i kiacc: 6a30BbI YpOBEHb: yUeOHUK, 7 Kiacc/
Makapsrues FO.H., Munatok H.I'., HemikoB K.W. u apyrue; ox pexn.
TensikoBckoro C.A., AkimonepHoe oo61ectBo «M3narensctBo «IIpocBenieHue»

* Marematuka. Anrebpa: 8-i kiacc: 0a30BbIi YPOBEHb: YUEOHHK, 8 Kiacc/
Makapsorues FO.H., Munatok H.I'., HemikoB K.W. u apyrue; noj pex.
Tensaxosckoro C.A., Akimoneproe oomiectBo «M3marensctBo «lIpocBemenue»

* Marematuka. Anrebpa: 9-i kiacc: 0a30BbIi ypOBEHb: yUeOHHUK, 9 Kiacc/
Makapsrues FO.H., Munatok H.I'., HemikoB K.W. u apyrue; nox pen.

TenskoBckoro C.A., AkimornepHoe o61iectBo «M3marenbctBo «IIpocBenieHne»



METOJIUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA
Aunrebpa. 7- 9 knacc: yueOHHK Jy1sl 00111e00pa30oBat. yuUpex1eHu /
10.H.MakapsiueB, H.I'. Munatok, K.H.Hemkos, C.b.CyBopoBa; noa peaakiuen

C.A. Tensakosckoro. — M.: IIpocsenienue, 2010r.

Anrebpa. Iunaktudyeckue matepuansl. 9 kiace / FO.H.Maxkapeiues,

H.I"'Munmok, JI.b.Kpaitaera. — 18-e uzn. — M.: [Ipocsenienne, 2023.

Koxos B.U. Ypoku anredpsl B 9 kinacce: kH. mis yaurens / B.M.JKoxos,

JL.b.KpaitneBa. — M.: [Ipocsemenne, 2021.

Marematuka: 7-9 ki.: kH. Jns yuurens / C.b.CyBopoBa, E.A.bynumoBuy,

JI.B.Ky3nenona, C.C.MunaeBa. — M.: [IpocBenienue, 2021.

TekcThl KOHTPOJIBHBIX pabOT B3ATHI U3 METOAMYECKOU JTUTEpaTyphl: [IporpaMmbl
o0mreo0pazoBaTenbHBIX yupexaeHuil. Anreopa. 7-9 kiaccel. CocTaBUTENb

Bypmuctposa T. A. — M.: [Ipocsemenne, 2022



MNP POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU
HUHTEPHET

—uztest.ru

—https://resh.edu.ru/

—https://uchi.ru/

-https://math8-vpr.sdamgia.ru/
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