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HOACHUTEJBHASA 3AITMCKA

Anrebpa sBIS€TCS OJHUM U3 OINOPHBIX KYPCOB OCHOBHOIO OOILEro
o0Opa3oBaHus: OHA OOeCTieunBaeT U3yueHue APYyTUX TUCIUTUINH, KaK eCTeCTBEHHO-
HAy4yHOro, TaK W TYMaHUTApPHOTO IIMKJIOB, €€ OCBOEHHE HEOOXOMUMO st
NPOOJKEHHsI 00pa30BaHUs U B ITOBCEHEBHOW XU3HU. Pa3Butre y o0ydaromuxcs
Hay4YHBIX INPEJICTABICHUNA O TPOUCXOXKICHUM M CYIIHOCTH alreOpandecKux
abcTpakIuii, criocode OTpaXKeHUs: MaTeMaTHYeCKON HAYKOH SBJIEHUH U IPOLECCOB
B IPUPOJie M OOILIecTBE, POJIM MaTeMaTHYECKOr0 MOJIETHPOBAHMsS B HAyYHOM
IIO3HAHUU U B IIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHMUS
¥ KayecTB MBILIUIEHUS, HEOOXOIUMBIX JUIsl afanTallid B COBPEMEHHOM IH(PPOBOM
obmectBe. M3yueHnue anreOpbl oOecrieuWBaeT pa3BHTHE yMEHHUS HaOIIONATh,
CpPaBHMBAaTh, HAaXOJIWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBILUICHNUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JEMCTBUS U BBIBOBI,
bopMynupoBaTh yTBepKaeHUsI. OCBOCHHE Kypca aJireOpbl 00ecreYnBaeT pa3BUTHE
JIOTMYECKOT0 MBIIUICHUSI OO0YYaloIIUXCS: OHHM HCIOJB3YIOT JIeAyKTHUBHBIE U
VHJIyKTUBHBIE pacCyXIeHus, 0000IIeHne U KOHKPETU3alnIo, abcTparupoBaHue u
aHanoruto. OOyueHue  anreOpe  TpeAnojaraeT  3HAYUTENBHBIH  OO0BEM
CaMOCTOSITEJIBHOM ~ ACSITEJIbHOCTH OOYYalOIIUXCs, II03TOMY CaMOCTOSITENILHOE
pelleHne 3a1a4 sIBISIeTCs peaju3alyeil 1eaTeIbHOCTHOTO IPUHIINAITA 00yYeHus.

B crpykrype mnporpaMmbl ydeOHOTO Kypca «AJredpa» uisi OCHOBHOTO
oO1iero oOpa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COJepKaTellbHO-METOANYECKHUE
nuHUM: «Yucna u BIUUCIEHUS, «Anredpandeckre BBIpOKEHUN», «YpaBHEHUS U
HepaBeHCTBa», «DyHkium»y. Kaxgas w3 »THUX copepKaTebHO-METOLNUECKUX
JIMHUAN Pa3BUBAETCs Ha MPOTSDKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJIEHCTBYS C
IPYTMMH €ro JUHUsSMHU. B Xome wu3ydeHms ydeOHOro Kypca OOydaromuMmcs
IPUXOJUTCS JIOTUYECKU PaCCy’XJaTh, MCIOIH30BATh TEOPETUKO-MHOKECTBEHHBIHI
A3bIK. B CBA3M C 3THUM B mporpamMmy yueOHOro Kypca «Ajrebpa» BKIHOYEHBI
HEKOTOpbIE OCHOBBI JIOTWKH, IpEACTaBIeHHbIE BO BCEX OCHOBHBIX pa3leiax
MaTeMaTU4YEeCKOro 00pa30BaHUs M CIIOCOOCTBYIOIINE OBJIAJICHUIO O0YYarOIUMUCS
OCHOB  YHUBEPCAJIBHOIO  MaTeMaTH4YecKoro s3bika. ComepikaTebHOW |
CTPYKTYpPHOH OCOOEHHOCTBIO yueOHOro Kypca «AnreOpa» SABISETCS €ro
MHTETPUPOBAHHEIN XapakTtep.

Copmepxxanne suHMM «Yucna W BBIYUCICHHS» CIOY)XKHUT OCHOBOM JUIs
JAJIBHEHIIEro U3y4eHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIMXCS
JIOTMYECKOr0 MBIIICHUSI, POPMUPOBAHHIO YMEHHUSI MTOJIH30BATHCS alllTOPUTMAMH, a
TaK)Xe IPUOOPETEHUIO MPAKTHYECKUX HABBIKOB, HEOOXOMUMBIX JIJIsl TIOBCEIHEBHOMN
Xu3HU. PasBuTue MOHATHS O 4YMCiie HA YPOBHE OCHOBHOTO OOINEro 0Opa3oBaHUs
CBSI3aHO C pAllMOHAIBHBIMU U HPPALMOHATIBHBIMU YHCIAMH, (HOPMUPOBAHHEM




NPEICTABICHUN O JEHCTBUTENBHOM 4HMCIe. 3aBepLIEHHE OCBOCHHS YHCIIOBOIL
JIMHUK OTHECEHO K CpeiHeMy 00IIeMy 00pa30BaHuIo.

Cozepxanue nByx anrebpandyeckux JIMHUN — « ANreGpandeckue BBIPAYKECHUS)
U «YpaBHEHHS W HEPABEHCTBA» CIIOCOOCTBYET (hOPMHUPOBAHHIO y 0oOydJarommmxcs
MaTeMaTH4eCKOro amnmapara, HeOOXOAMMOIO [Tl PeIlieHMs 33134 MAaTeMATHKH,
CMEKHBIX TIPEIMETOB M  NPAKTHKO-OPHEHTHPOBAHHBIX 3a1au. Ha yposze
OCHOBHOTrO 001Iero oOpa3oBaHusi y4eGHBIH MaTepHan IPYNIIUPYETCS BOKPYT
panMOHANBHBIX BBIpOKCHUU. Anrebpa AEMOHCTPHPYET 3HAYCHHE MATEMATHKU KaK
A3bIKa JUISL TIOCTPOCHHMS MAaTeMaTHYeCKUX MOJeNe, OmuMcaHus MpOLECCOB U
SBIICHUH  peallbHOro mupa. B 3amaun obydeHust anreGpe BXOUST Takike
JalbHEdIlee  pasBUTHE aITOPUTMHYECKOTO MBIIUIEHHS, HEOOXOIUMOrO, B
YaCTHOCTH, JUIsi OCBOCHHSI Kypca HH(DOPMATUKH, M OBJAJeHHE HABBIKAMU
JICNYKTUBHBIX paccyxaeHud. IIpeobpasoBanue CHMBONIBHBIX (OPM COCOGCTBYeET
Pa3sBUTHIO BOOOPAXEHUs, CIOCOGHOCTEN K MaTeMaTHIYECKOMY TBOPUECTBY.

Conepxanne GpyHKIMOHATBHO-IPAQHYECKON IMHUY HATIEIEHO Ha [OyYeH e
00y9aIOIIMMKCS 3HAHUN O QYHKLUMAX KaK BaKHEHIIeH MaTeMaTHYecKod MOJeI
JULSL OMUCAHWS U MCCIIEIOBAHUS Pa3HOOOPa3HbIX MPOLECCOB U SIBIIEHUH B MPHPOIE
u obmectBe. V3sydenue MmaTepmana CIOCOGCTBYET PasBUTHIO Y 0OydarouXcs
YMEHHS UCII0JIb30BATh PA3IMYHbIE BEIPA3UTENIbHBIE CPENCTBA SI3bIKA MATEMATHKI —
CJIOBECHBIE, CHMBOJIMYECKHE, rpadu4eckue, BHOCUT BKIaJ B (hOPMUpPOBAaHHE
MPENICTABNEHUH O POJIU MATEMATUKH B PA3BUTHH LIUBHJIM3AIMI M KYJIETYPBL.

CornacHo y4ebHOMYy maHy B 7-9 Kmaccax H3ydaercst y4eGHBI Kypc
«Aunre0pa», KOTOPBIH BKJIIOYAET CIEYIOIHE OCHOBHBIC Daselibl COZIeP KaHMS:
«Hucnma W BBIMHMCIEHHS), «AJrebpandecKue BBIPAKEHHS», «YpaBHEHUS W
HEePaBEHCTBA», K DYHKITUM).

Ha usyuenue yueGHOro Kypca «Anre6pa» orBomurcst 306 4acos: B 7 Kiacce
— 102 4aca (3 yaca B Henemo), B 8 kmacce — 102 gaca (3 gaca B HeZen), B 9
knacce — 102 gaca (3 yaca B Hefiemo).




COAEPKAHUE OBYYEHUS

7 KIIACC

Yucaa u BoIYHCIEHUS

JlpoOu OOBIKHOBEHHBIE U JECATHYHEIE, IEPEXOA OT OJHOM (GopMBI 3amucu
npobeii k gapyroi. IloHsiTHe palMOHABLHOTO 4HMCNA, 3aITHCh, CpaBHEHHUE,
YOOPSZI0YMBAaHNE  pallMOHANBHBIX  YHCel. ApubMeTHYeCKHe JeHCTBUS  C
palMOHANbHBIMU YHCIaMH. Perlenue 3amad u3 peaabHON NpPaKkTUKU HA YacTH, Ha
Ipoowu.

Crenenb ¢ HaTypalbHBIM IIOKa3aTeleM: OIpeleNeHre, NpeobpazoBaHe
BBIP)XCHUH Ha OCHOBE OIPEAENIEHHUS, 3aIUch OONBIIUX Ynces. [IponeHTsl, 3ammch
IPOLIEHTOB B BHUJIe ApoOU M poOU B BHIE MPOIEHTOB. Tpu OCHOBHBIE 332124l Ha
IIPOLICHTHI, PEIIEHHE 3a/1a4 U3 PeabHOU MPaKTHKHU.

IlpumeneHre NPU3HAKOB JAEIMMOCTH, pPAa3IOKEHHE HAa  MHOXKHTEH
HaTypaJIbHBIX YHUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4YHCIe TMpsMas H  obpaTHas
[IPONIOPLUMOHATBHOCTH.

Aurebpanyeckue BbIpasKeHuUs!

IlepemennbIe, YUCIOBOE 3HAYEHNE BBIPAKCHHUS C MEPEMEHHOM. JlomycTUMEbIe
3Ha4YeHMs MepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEX/Ty BEIMYMHAMH B BUJIE
(opmysbl. Beraucnenus mo dopmynam. [Ipeobpazosanne 6yKBEHHEIX BBIPAXKCHHUI,
TOXJACCTBEHHO paBHbIC BBIPOKEHMs, IIpaBUIa IPeoOpa3OBaHUS CYMM U
MPOU3BEACHUH, IIPaBUJIa PACKPBITHS CKOOOK U MPUBEIEHHMS ITOMOOHBIX ClIaraeMbIX.

CBolicTBa CTENEeH! ¢ HaTyPalbHEIM ITI0KA3aTeNIEM.

Onuounensl ¥ MHOrouneHsl. Crenenb MHOro4aeHa. ClloxkKeHne, BEIYUTAHHE,
YMHOXEHHE MHOIOWICHOB. @OpMyJibl COKPAIIEHHOTO YMHOXEHHS: KBaaparT
CyMMBl U KBazpaT pasHocTH. DopMyna pa3HOCTH KBaaparoB. PaznoxeHue
MHOT'O4YJIEHOB Ha MHOXKHTEJIH.

YpaBHeHUS] M HEPABEHCTBA

YpaBHEHHE, KOPEHb YpaBHEHHS, MpaBUia MNpeoOpa3soBaHUs ypaBHEHHSI,
PaBHOCUJIBHOCTh YPaBHEHUIA.

JluneliHoe ypaBHEHHE C OIHOW IIEpEMEHHOM, YMCIO KOpHEeH IHMHEHHOro
YPaBHEHHUS, pEILICHWE JMHEWHBIX ypaBHeHUHM. CocTaBleHHWE YpaBHEHWH IO
YCJIOBHIO 3a/1a4H. Pelienne TeKCTOBBIX 3a/1a4 C TIOMOIIBIO YPaBHEHHH.

JIuneitHoe ypaBHeHue ¢ IBymMs TlepeMeHHBIME U ero rpaduk. CucreMa JByX
NUHEHHBIX ypPaBHEHWH C JAByMs IepeMEHHBIMH. PellleHuMe cucTeM ypaBHEHHit
CIIOCOOOM TOJICTAaHOBKU. I[IpuMepsl pelleHus TeKCTOBBIX 3a1ad C [OMOIIBIO
CHUCTEM YpaBHEHUMH.

DYyHKIHH




Koopauuara Touku Ha npsiMoid. Yuciossle poMexxyTku. Paccrosiaue Mexry
IIBYMS TOYKaMU KOOPAUHATHOM TIPSIMOH.

IpsimoyronbHas cucrema koopauHaT, ocl Ox u Oy. Abcrucca W opauHaTa
TOYKM Ha KOOPAMHATHOM MIIOCKOCTH. [Ipumeps! rpaduKoB, 3aaHHbBIX (OPMYyIIaMH.
YUrenne rpaukoB peanbHbX 3aBucumocTedl. Ilomsitne Qynxuuu. 'padux
$ynkuun. Cpoicrsa Qynkuuit. JTuneiinas gyskuus, e rpaduk. I'paduk byHKIMM
y = [x|. T'paduueckoe peureHre NMHENHBIX YpaBHEHHH W CHCTEM JIMHEHHBIX

YPaBHEHUH.
8 KIIACC

Yucaa u BoIYHCTIEHUS

KBagparueli xopeHp u3 umcia. [loHsTHe 00 MppalMOHAIBLHOM YHCIIE.
Hecstnanbie mpuOnmKeHns: UppanoHABHBIX Yrcell. CBOWCTBA apu(pMeTHIECKHXK
KBaJIPaTHBIX KOPHEH ¥ MX IPUMEHEHHE K IPE0OPa30BAHUIO YHCIOBBIX BBHIPAXKEHHH
U BBIYUCIIEHUSM. JleCTBUTEIRHBIE YHCIIA.

Crenens ¢ 1ebIM IOKa3aTesneM U eé cBoiicTBa. CTanmapTHas 3alKCh YUCTA.

Auredpanyveckne BbIpaskeHHs

KBanparHelii = TpéxuieH, pas3loXeHHe KBaJpaTHOrO TpEXWIEeHa Ha
MHOXHUTEJIH.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO ajireOpandeckoil JpoOH.
CioxeHue, BBIYMTAHME, YMHOXEHHE, JelieHHe airebpamyeckux —Apobeii.
ParnuonanbHble BRIpaXXEHUS U MX TIpeo0pa3oBaHue.

YpaBHeHusi 1 HepaBeHCTBA

KBanparHoe ypaBHenuwe, QopMynTa KOpHeHl KBaJpaTHOro ypaBHEHHS.
Teopema Buera. Pemenne ypaBHeHHMM, CBOAAMUXCS K IUHEHHBIM U KBaJIpaTHBIM.
IIpocrelimme 1poOHO-paOHATIBHBIE YPABHEHMUSI.

['paduyeckas MHTEpHpeTAIMs yPaBHEHUM C JABYMs I€PEMEHHBIMH M CHCTEM
JINHEHHBIX YPAaBHEHHUH C AByMs MEPEMEHHBIMH. [IpHMepbl pelleHHs CHCTEM
HEJTMHENHBIX YPABHEHUH C IBYMsI IEpEMEHHBIMH.

Penienne TeKCTOBBIX 3a/1a4 alire0panveckuM CIIocoOoM.

HwucioBble HEpaBEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OJHON MepeMeHHOI.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHeliHBIe HepaBeHCTBA C OJHON MepeMeHHOI.
CucTeMbl TMHEHHBIX HEPABEHCTB C OMHOMN MEpPEMEHHOA.

DyHKIUHA

Ionstre ¢ynknun. OOJacTh oONpelelNeHMs W MHOXKECTBO 3HAYCHHM
Gynkun. CriocoOb! 3ananust GpyHKIHHA.

I'papuk dynxuun. UreHne cBoiicTB ¢yHKuum no e& rpaduxy. IIpumepsl
rpadukoB QyHKIUH, OTPAKAIOIINX PEATIBHBIE TPOLIECCHL.




OyHKIUK, ONKCHIBAIOIIME IIPSMYI0O U OOPAaTHYIO IIPONOPIMOHAJIBHBIE
3aBHCUMOCTH, X Tpaduku. Oynkumn y = x2, y = x3, y = Vx, y=|x|. I'paduueckoe
pelieHne YypaBHEHUM U CUCTEM YpaBHEHHMH.

9 KIIACC

Yucna u BoIYHCIEHHS

PannoHanbHble YKclIa, UpPAlMOHAIBHbIE YUCIa, KOHEYHBIE U OeCKOHEUHbIe
ACCSATUYIHBIE IPOOU. MHOXECTBO JEHCTBUTENLHBIX YUCEN, NEeHCTBUTENbHBIE YCa
Kak OeCKOHEYHBIE IeCATHYHBIE NpoOH. B3alMHO OIHO3HAYHOE COOTBETCTBHE
MEXIly MHOXKECTBOM JICHCTBUTEIBHBIX YHACEI U KOOPAUHATHOM IPSMOIL.

CpaBHeHHe JEHCTBUTENBHBIX 4ducel, apupMeTHdecKue JeHCTBHS ¢
JEMCTBUTEIIbHBIMHU YHCIAMH.

Pazmepsl 00BEKTOB OKpPY»KalOIEro Mwupa, MIUTENBHOCTH IIPOLECCOB B
OKpPY KarolleM MHUpE.

[Iprbik€nHoe 3HaUeHNe BEMUYUHbI, TOYHOCTh MpUOIMKeHus. OKpyTIeH:e
grcell. IIpukuaka u omieHka pe3yabTaToB BEIYUCICHUH.

YpaBHeHHs U HepaBeHCTBA

Jluneinoe ypaBHeHue. PelieHre ypaBHEHHH, CBOISIIMXCS K JIMHEHHBIM.

KBanpatHoe ypaBHenue. Pemenne ypaBHeHui, CBOASIMXCSA K KBaJPATHBIM.
buksanparHoe ypaBHenue. IIpuMeps! peleHust ypaBHEHUN TpeTheil U 4eTBEPTON
CTENIEHEN Pa3I0KEHUEM Ha MHOMKUTEIIH.

Pemienne ApoOHO-palliOHANBHBIX ypaBHEHMH. PellleHue TeKCTOBBIX 3a1au
areOpandecKuM METOOM.

YpaBHeHHE ¢ ABYMs TEpeMEHHBIMH M ero rpaduk. Pemenue cucreM AByX
NIMHEHHBIX yPaBHEHUH C JIByMsl [IepeMeHHBIMH. PellleHne cucteM ABYX ypaBHEHHI,
ONHO M3 KOTOPBIX JIMHEHHOEe, a Jpyroe — BTOpOM crerneHu. I 'paduueckas
UHTEPIIPETaIHs CUCTEMBI YPABHEHUN C ABYMS ITEPEMEHHBLIMHU.

Penienne TeKCTOBBIX 3a/1a4 allre0pandeckuM CII0COO0M.

YucioBble HEpaBeHCTBA U MX CBOWCTBA.

Pelienne nMHEHHBIX HEPaBEHCTB C OJHOM IepeMeHHOM. Perrenue cucrem
NMHCUHBIX HEPABEHCTB C OJHOW mepeMeHHOW. KmanpaTHele HepaBeHCTBa.
['paduueckas wuHTepmperalysi HEPaBEHCTB M CHCTEM HEPABEHCTB C JBYMsI
[IEpEMEHHBIMU.

DyHKUHH

KBanparnunas ¢ymknus, eé rpaduk u csoiictsa. IlapaGona, KOOpIHHATEHI
BEPIIMHBI 1apaboJIbl, OCh CHMMETPHH 1apaboJIbl.

I'paduxn dynxumit: y =kx,y =kx + b,y =k/x,y =x3,y = Vx, y = [x| u nx
CBOMCTBA.

HYucsioBble noc/ie10BaTeIbHOCTH M IPOrpeccHH




Ilonste uwncioBOit I10CJIEJ0BATCIIBHOCTH. 3anaHHe IIOCIIENOBATCIBHOCTHU
peKyppeHTHOU (hopMyIIoi U HOPMYIIOHN 1-I'0 UiIeHA.

ApudmeTnueckas U reomerpudeckas mnporpeccun. MOpMyIsl #-TO UieHa
apu(pMeTAIECKOH U reOMEeTPHIECKOi MPOTPECCUIA, CYMMBI TIEPBBIX /1 YJIECHOB.

M3obpakenre 4IEeHOB apH(pMETHYeCKOH W IeOMETPUYECKOH IIporpeccii

TOYKaMM Ha KOOPJMHATHOW IUIOCKOCTH. JIMHEHHBIA M SKCHOHEHIMANBHBIA POCT.
Crno’xHbIe TTPOLIEHTHI.




INNJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUH IMPOT'PAMMBI
VUEBHOI'O KYPCA «AJIT'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHMUSI

JIMHHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE Pe3yJbTaThl OCBOEHMs IIPOrPaMMBI  y4eOHOro Kypca
«Anrebpa» XapaKTepU3YyIOTCS:

1) naTpuoTHYeCKOEe BOCIIHTAHHE:

NPOSIBJIEHUEM HMHTEpeca K IPOLUIOMY M HACTOSIIEMY POCCHICKOM
MaTEMATHKH, LEHHOCTHBIM  OTHOIICHHEM K  JIOCTIDKCHUSM  POCCHUCKHX
MATEMATHKOB U POCCUMCKONM MaTeMaTUYEeCKOW IIKOJIbI, K HCIIOJb30BAHUIO 3THUX
JNOCTH)KEHUH B APYTUX HayKax U MPUKIAIHBIX cdepax;

2) rpakaaHcKoe U AYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJTHEHUIO OOS3aHHOCTEH Ipa)kIaHWHA U peaM3aliH ero
npaB, IPEJCTABIECHUEM O MAaTEMaTUYeCKUX OCHOBax (yHKIIMOHHUPOBAHMS
pasIuYHBIX CTPYKTYD, SIBICHUN, IPOLENYp Tpa)xIaHCKOro obimiecTBa (Hampumep,
BBIOOPBI, OIIPOCHI), TOTOBHOCTBIO K OOCYXKICHHIO 3TUYECKUX MPOOIIEM, CBA3aHHBIX
C MPAaKTUYECKUM IPUMEHEHHEM JIOCTH)KEHUM HayKWh, OCO3HAaHHEM Ba)XKHOCTHU
MOPAJIBHO-3TUYECKUX IIPUHIIUIIOB B IESITEILHOCTH YUEHOTO;

3) Tpy0BO€ BOCIIMTAHHE:

YCTAaHOBKOM Ha aKTHUBHOE Yy4YacTHE€ B pPEUIEHUM NPAKTUYECKUX 3a1ad
MaTeMaTU4YeCKON HaIlPaBJIEHHOCTH, OCO3HAHMEM Ba)XXHOCTH MAaTEMAaTHYECKOI'O
00pa3oBaHMs Ha IPOTSIKEHUH BCEW JXM3HU Ui YCIENIHOW NPOohecCUOHATBHOM
JEATeIbHOCTA U PAa3sBUTHEM HEOOXOIUMBIX YMEHHUH, OCO3HAHHBIM BHIOOPOM U
IIOCTPOCHUEM UHAUBUIYAIBHON TPAEKTOPUU O0pa30BaHUS U KU3HEHHBIX TUIAHOB C
Y4ETOM JTUYHBIX UHTEPECOB U OOIIECTBEHHBIX TTOTPEOHOCTEN;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K  OMOLMOHAIBHOMY M OCTETUYECKOMY  BOCIPHSTHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ady, peIICHW, pPaCCyXJECHUM, YMEHHMIO BUIETH
MaTeMaTU4eCKue 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'O MO3HAHMS:

OpHEHTAlME B JEATEIIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
IPENCTABIEHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI YeJIOBEKa, IPUPOILI U
oOmiecTBa, MOHMMAHHEM MaTeMaTHUeCKOW HayKM Kak cdephl 4YeloBedecKon
JEATENbHOCTH, JTAllOB €€ Pa3BUTUS M 3HAYUMOCTH IS Pa3BUTHS LIUBUIM3ALINAH,
OBJTQJICHMEM S3BIKOM MAaTEMAaTUKU M MaTEMaTUYECKOM KYJIbTYpPOH KaK CPEeICTBOM
MO3HAHUs MHpa, OBJIAJEHHEM MPOCTEHIIUMU HaBBIKAMU MCCIIEN0BATELCKON
NeATeIbHOCTH;




6) ¢usuyeckoe BocnuTanue, GOPMHPOBaHHE KYJIbTYPbI 30POBbS H
IMOIIHMOHAJIBLHOI'O 6J13FOHOJIy‘lHﬂ:

FOTOBHOCTBIO IPUMEHSTh MaTeMaTHYeCKHe 3HAHUS B HMHTEPECaX CBOEro
3710pOBBS,  BEIEHMS  370pOBOro  o0Opaza KM3HM  (340pOBOE  IHTAHUe,
cOaNaHCHPOBAHHBIA PEXUM 3aHATHH W OTAbIXA, peryispHas (u3HdecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTBIO HAaBBIKA peQIIeKCHH, NPU3HAHHEM CBOEro
npaBa Ha OIIKMOKY ¥ TAKOT'O XKe TpaBa JPYroro 4eloBeKa;

7) 3K0JI0THYeCKOe BOCIIHMTAHHE:

OpHMEeHTAllMel Ha MPUMEHEHME MaTEeMAaTHUSCKUX 3HAHWN ISl PellleHus 3a1a4
B 00NAaCTH COXPaHHOCTH OKpY)aIoIleil cpelpbl, IUIAHUPOBAHUS IOCTYIKOB K
OLIEHKHA HMX BO3MOXHBIX IOCIEICTBUH Ul OKpYXKaIOIeHd Cpeibl, OCO3HAHHEM
rI00ABHOTO XapaKTepa SKOJIOTHYECKUX IIPOGIIEM | ITyTel UX PelleHHs;

8) ajanTauusi K H3MEHSIIOIUMCSl YCJIOBHAM CONMMAJIBLHONW M MPHPOXHOI
cpeabl:

TFOTOBHOCTBIO K JIEUCTBHUSM B YCIIOBUSIX HEONPEIEIEHHOCTH, ITOBBILICHHIO
YPOBHSI CBOEM KOMIIETEHTHOCTU Yepe3 MPaKTUIECKYIO JeITeIbHOCTh, B TOM YHUCIIe
YMEHHUE YYWUTBCS y APYrUX JIIOAEH, MpUOOpeTaTh B COBMECTHOU IEATEIHHOCTH
HOBBIC 3HAHUSI, HABBIKM ¥ KOMIIETEHIIUU U3 OIBITA JAPYTHUX;

HEOOXOMMMOCTBIO B ()OPMHPOBAHWM HOBBIX 3HAHUH, B TOM YHCIIE
(GopMyIUpoBaTh UAEH, TOHSATHS, TUIIOTE3BI 00 00BEKTAX U SIBJICHHSIX, B TOM YHCIIE
paHee HEHM3BECTHBIX, OCO3HaBaThb JeDUIMTEI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABATh ~ CTPECCOBYIO  CHTYAalldIO, BOCIPUHHMATH
CTPECCOBYIO CHUTYaIlMIO KakK BBI3OB, TPEOYIOUIMHA KOHTpMeEp, KOPPEKTUPOBATH
IPUHUMAEMble DPELICHUs W JEUCTBHs, (OPMYIUPOBATH M OIEHWBATH PUCKH U
[IOCJIE/ICTBUSI, (POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJbTATHI

IlosnaBaTe/ibHbIE YHHBepCcaJIbHbIE Y4eOHbIE JelcTBUS

ba3zoBble nornyeckue aeicTBus:

* BBUIBIISITH U XapaKTePU30BaTh CyLIECTBEHHBIC MPU3HAKA MATEMaTUYECKIX
OOBEKTOB, TMOHATHH, OTHOIICHHN MEXIYy NOHATHAME, (GOPMYIUPOBATH
ONPEACTICHUS]  TOHATUM, YCTAaHABIMBATH CYIIECTBEHHBIA PU3HAK
KIACCH(HUKALMU, OCHOBAHHS JUIsi OOOOLICHHMS M CPaBHEHHs, KPHTEPUH
IIPOBOJIMUMOTO aHAJIN3a;

e BOCIIPUHHMMAaTh, (OPMYyJIMPOBaTh M  HPEOOPa3OBBIBATH  CYKIEHUS:
YTBEpAUTEIbHBIE W OTPHULATEIbHBIE, €IWHWYHBbIC, YacTHLIE M OOILIMe,
YCIIOBHEBIE;




BBISABIIATH MaTEMaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U u

MPOTUBOPEUMS B (DAKTaX, NAHHBIX, HAOMIOMEHMAX M YTBEPKIECHUSX,
npennaraTb  KpUTepUW IS BBIABIEHHMS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYUIA;

A€JaTh BBIBOABI C HCIOJNB30BAHHEM 3aKOHOB JIOTHKH, AE€AYKTHBHBIX M
UHIYKTUBHBIX YMO3aKIIIOUEHUH, YMO3AKIFOUEHHI 10 aHAJIOTUY,
pa30upath HOKa3aTeNbcTBA MATEMATHIECKUX YTBEPKACHUH (IIPSIMBIE U OT
MPOTHBHOIO), MPOBOJHTH CAMOCTOSTENHHO HECIOXKHBIE JOKA3aTeNbCTBA
MaTeMaTH4eCKUX (DaKTOB, BBICTPAHBATH APIYMEHTALMIO, PUBOIHTH
NPUMEPBI U KOHTPIPHUMEPHI, 000CHOBBIBATE COOCTBEHHBIE PACCYKICHUS;
BBIOMpPaTh CIOCOO pelleHHsT y4eOHOM 3amaud (CpaBHHMBATH HECKOJBKO
BAPMAHTOB pCILUCHUs, BHIOMPaTh Haubolee MNOAXOMANMU C y4ETOM
CaMOCTOSITENILHO BBIACICHHBIX KPUTEPHER).

ba3oBble HceeoBaTebCKHE 1eHCTBHS

MCIIOJIb30BaTh BONPOCHI KaK MCCJIEJOBATENECKUN WHCTPYMEHT IIO3HAHUS,
(opMyIMpOBaTE BOMPOCH, (DUKCHPYIOLIME NPOTHBOpEYHe, MpobieMy,
CaMOCTOSITENIBHO yCTaHABIMBAaTh MCKOMOE M JlaHHOE, (OPMHUPOBATH
THIIOTE3Y, ApTyMEHTUPOBATH CBOIO ITO3UIIMIO0, MHEHHUE;

IPOBOJIUTE IO CAMOCTOATENBHO COCTABICHHOMY IUIAHY HECJIOXKHbIH
OKCIICPUMEHT,  HeOOJbIIOe  HCCIeNOBAaHWE 110  YCTAHOBJICHHMIO
OCOOEHHOCTEH MaTeMaTH4ecKoro OOBEeKTa, 3aBUCUMOCTEH OOBEKTOB
MEXy CO0Oii;

CaMOCTOSITENIBHO (POPMYIMPOBATH OOOOIIEHHUS ¥ BBIBOKI IO PE3yIbTaTaM
NPOBEIEHHOTO HAONIOJEHHUs, UCCIENOBAHMS, OLEHHBATH JOCTOBEPHOCTD
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 00OOIIECHMIA;

IIPOTHO3UPOBATE BO3MOXKHOE Pa3BUTHE IIPOLIECCA, 4 TAKXKE BBIIBHUIaTh
TPEITOJIOKEHHS O €r0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmneii:

BBISIBIIATE HENOCTATOYHOCTh M W30BITOYHOCTH I/IH(i)OpMaI_[I/II/I, JaHHBIX,
HGO6XO,HI/IMI)IX I PCHICHUA 3a/lavu,

° BBI6I/IpaTB, AHaJIN3UpOBATH, CUCTEMAaTHU3UPOBATE U UHTEPIIPETUPOBATH

HWH(GOPMALMIO PA3IUYHBIX BHIOB U ()OPM IPEICTABICHHUS,

BBIOUpaTh (OpPMY TIpe/CTaBlIeHHsT HMH()OPMAMU M HIIIIOCTPHPOBATH
pelaemMble 3a7a4dl CXeMaMM, JAMarpaMMaMH, HWHOW Ipa@uKod U HX
KOMOHHAIIMSIMU;

OLCHMBATh HANEKHOCTh UHMOPMALUHU IO KPUTEPHUSIM, IIPEIIOKEHHBIM
YUHTENIEM W CHOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHKaTHBHBIE yHHBEpCcaJbHbIe YdeOHbIe JelCTBUS:




BOCIIPUHUMAaTh U  (OPMYIHUPOBATh CYXIEHHS B COOTBETCTBUU C

YCIOBUAMHU ¥ LENSIMU OOLIEHHUS, SCHO, TOYHO, TPAMOTHO BEIPAXATh CBOKO
TOYKY 3pE€HHUs B YCTHBIX U NHUCBMEHHBIX TEKCTaX, JaBaTh ITOSCHEHUS II0
XOJIly pelleHus 3a/1a4i, KOMMEHTUPOBATh ITOJYY€HHBIN PE3yIIbTAT;

B X0/le 00CYKIeHHs 3a7aBaTh BOIPOCHI 10 CYIIECTBY 00CYkKIaEMOil TeMBl,
poOJIEeMBI, pelIaeMoi 3aauu, BEICKA3bIBAaTh MU, HAlleICHHbBIE HA TIOUCK
pelleHNs], CONOCTaBISAITh CBOM CYXAEHHS C CYXICHHSIMH OPYIUX
YYaCTHHKOB [HMAajiora, oOHapy»KMBaTh Pa3iMYHe U CXOACTBO IO3ULMUH, B
KOPPEKTHOM (opme popMyIHpOBaTh pa3HOTIIACHS, CBOU BO3PAKEHUSL,
NPEACTaBISITh  PE3yNbTaThl  PEUICHUs  3alayd,  OKCIEPHMEHTa,
UCCIICIOBaHUS,  IPOEKTa,  CaMOCTOSTENIBHO  BBIOWpaTh  (opmar
BBICTYIIJICHUS C YYE€TOM 3a/Ja4 NIPE3EHTALU U OCOOCHHOCTEN ay IUTOPUH;
IIOHUMATh ¥ HCIOJB30BAaTh  TMPEUMYIIECTBA  KOMAHIHOM U
UHIVBUAYAIbHOM pabOThl IpU pEIIeHWH YYeOHBIX MAaTeMaTHUYEeCKUX
3aj1ad;

IMPUHAMATD LENIb COBMECTHOW AESTEIbHOCTH, IIIIAHUPOBATH OPraHU3aIMIO
COBMECTHOM paboOThl, paclpenensiTs BHIbI paboOT, JOroBapUBAThCH,
00CyXJ1aTh IIpOIIecC U pe3ysIbTaT paboThl, 0000IIATh MHEHUS HECKOIBKUX
JIFOJICH;

y4acTBOBaTh B TIPYNNOBBIX (opmax padoTsl (0OCYKIeHHUS, OOMEH
MHEHUSMM, MO3TOBBIE IUTYPMBl W JPYTHE), BBIMOJIHATL CBOK YacTh
PabOTBl ¥ KOOPAUHUPOBATH CBOHU IEHCTBHS C APYTUMH YIEHAMH KOMAHIBI,
OLICHMBATh KA4eCTBO CBOEr0 BKJIaJa B OOLIMHA MPOIYKT MO KPHUTEPHUSIM,
cOpMyIHPOBaHHBIM YYaCTHUKAMU B3aMMOIEHCTBHSL.

PerynsiTuBHbIe yHHUBepCcaJbHbIE Y4eOHbIe JeiicTBUS
Camoopranmsanus:

CaMOCTOSITeJIbHO COCTAaBJISAThH IIIAH, alTOPUTM pELIeHUS 3aJauu (MIH €ro
4acTh), BBIOMpATh CIOCOO PElIeHUs ¢ Y4ETOM HMEIONIUXCS PECYyPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaThb M KOPPEKTHPOBAThH
BapUaHTHI PEIIEHUN C Y4ETOM HOBOUM MH(POPMALIHH.

Ca MOKOHTPOJIb, IMOIMUOHAJIbHBIH HHTEJJIEKT:

BIIAJIETh ~ CIIOCOOAMHM  CaMOINIPOBEPKH, CAMOKOHTDOJsS —IIpolecca U
pe3yJibTara pelIeHus MaTeMaTHIeCKOM 3a1a4H;

IPeIBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh TpPH pEIIEHUU
3aJla4d, BHOCUTH KOPPEKTHUBBI B OEATEIBHOCTH HA OCHOBE HOBBIX
00CTOATENBCTB, HAWAEHHBIX OLIMOOK, BHISIBIEHHBIX TPYIHOCTEL;
OIICHHBAaTh COOTBETCTBUE pe3ysibTaTa JEATEIBHOCTHA IOCTABICHHOMN LIEJH
¥ YCIIOBHSIM, OOBSICHATD IIPUYMHBI JOCTIDKEHUS UIIA HEJOCTHKEHUS 1IeIH,
HaxOJMTh OIIMNOKY, JaBaTh OLIEHKY IIPHOOPETEHHOMY OIIBITY.




HPEAMETHBIE PE3YJIbTATBI

K koHumy oOyduenus B 7 kaacce oOydaroLuiCsi MONYYUT CIEAYIOLIHE
IpeIMETHBIC Pe3YJIbTATHI:

Yucna v BbIYHCIEHHS

BbInosHATE, coderas yCTHbE W THCBMEHHBIE NPHEMBI, apU(pMETHUECKHe
JENCTBHUSI C pallMOHAJILHBIMH YHCIaMHU.

Haxonuth 3Ha4YeHHMs YMCIIOBBIX BBIPQKEHHM, MPUMEHATh Pa3HOOOPa3HbIE
CIIOCOOBI ¥ NPUEMBI BBIYUCIICHHUS 3HAYCHHUI APOOHBIX BBIPAXKEHHUH, CONEPIKAIINX
OOBIKHOBEHHBIE U JIECSITUYHBIE JPOOH.

[TepexonuTh OT OnHOM (HOPMBI 3ammucCH YUCEN K Apyroi (peoOGpa3oBbIBATH
JCCATUYHYIO JpOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
4aCTHOCTU B OECKOHEUHYIO AECATUYHYIO APOOD).

CpaBHUBATh U YIIOPSI0YMBATE PAILIMOHAIBHEIE YHCIIA.

OxpyrisiTe uncna.

BBITIONTHATE IPUKUIKY M OLIEHKY Pe3yJIbTaTa BBIYUCIEHUH, OleHKy 3HAYeHHUIT
YUCJIOBBIX BbIPA)XECHHW. BBINONHATE NEHCTBUS CO CTENEHSMH C HaTypalbHBIMU
[IOKa3aTelsIMHU.

IlpuMeHATs  NpU3HAKM  JEIMMOCTH, Ppa3joKEeHWe Ha  MHOXHUTENN
HaTypaJIbHBIX YUCET.

Pelars mpakTHKO-OpPUEHTUPOBAHHbBIE 3aJaud, CBS3aHHBIE C OTHOLICHHEM
BEJIMYMH, IPOMOPLUUOHAIBHOCTIO BEJIMYMH, IIPOLEHTAMH, HHTEPIPETHPOBATH
Pe3yNbTaThl PEIICHHUS 3a1a4 ¢ Y4ETOM OrpaHWYEHUM, CBA3aHHBLIX CO CBOMCTBAMHU
paccMaTpruBaeMbIX 0OBEKTOB.

AureOpanydeckne BbIpasKeHUs

Hcnone30Bath anreOpanmveckyro TEPMUHOJIOTHIO M CUMBOIMKY, TPUMEHSThH
e€ B Mpoliecce OCBOEHUs y4eOHOTo MaTepuala.

Haxomute 3HaueHus] OyKBEHHBIX BBIPOKEHMH IIPU 3aJaHHBIX 3HAUCHUSX
IIepEeMEeHHBIX.

BeimonuaTe  mpeoOpa3oBaHUS  ENOr0  BHIPAXEHHS B MHOTOYJIEH
MPUBEJCHUEM IIOTOOHBIX CIaraeMbIX, PACKPLITUEM CKOOOK.

BBIMOMHATE yMHOXEHHE OJHOYWIEHA Ha MHOTOWIEH M MHOrO4YWIeHa Ha
MHOTOYJICH, IPUMEHSTH ()OPMYIIBI KBafpaTa CyMMbI U KBaJIpaTa Pa3HOCTH.

OcylniecTBIATE pa3lIOKEHHE MHOTOYIEHOB HA MHOXKHTENH C TOMOIIBIO
BBIHECEHUSI 32 CKOOKM OOINEro MHOXHUTENs, TIPYIIUPOBKH CIAracMbix,
NpUMeHEHUs] GOPMYIT COKPAIIEHHOTO YMHOKEHHUSI.

IpumensTh npeoOpa3soBaHMsI MHOTOWIEHOB JJIsl PEIIEHMs] PA3THYHBIX 3a/1au
13 MaTeMaTHKH, CMEXKHBIX IIPEAMETOB, U3 PeabHOM IPAKTHKH.

Hcrons30BaTe CBOMCTBA CTEMEHEN ¢ HATypalbHBIMH ITOKA3aTeNsMU IS
1peoOpa3oBaHUs BEIPAKEHUIA.




YpaBHeHuS M HEPaABEHCTBA

Pemath nuHelHbIe ypaBHEHUS C ONHOM MepeMeHHOM, TMpUMEHss IpaBuia
nepexozia 0T UCXOTHOTO YpaBHEHHs K PABHOCUIBHOMY eMy. [IpoBepsTs, siBiseTcs
JIM YKCJIO KOPHEM ypaBHEHHS.

IpumensTh rpaduueckue METOIbI IPY PELICHUH JTMHEHHBIX YPAaBHEHHUH U HX
CUCTEM.

[lonbupare npuMepsl Iap 4HCEN, SBISIOIMXCS PpELIeHHeM JHHEHHOro
YPaBHEHUSI C IByMSI TIEpEMEHHBIMH.

Crpouts B KOOPIMHATHON INIOCKOCTH TI'paduK JMHEHHOTO YpaBHEHHS ¢
ABYMsl IEPEMEHHBIMH, MOJb3ysCh IPadUKOM, MPUBOAUTH TMPUMEPHI PeLIeHHUS
ypaBHEHUH.

Pemrath cucTeMbl IBYX JTHMHEWHBIX ypaBHEHUH C IBYMs IEPEMEHHBIMHE, B TOM
quciie rpadhuIecKH.

CocraBisTe M pemnath JMHEHHOE ypaBHEHHE WJIM CHCTEMY JIMHEHWHBIX
YPAaBHEHHM II0 YCJIOBHIO 3a/layd, WHTEPIPETHPOBATH B COOTBETCTBHU C
KOHTEKCTOM 3a/1auil TOJIyYCeHHBIN pe3yIbTar.

DOyHKIHHU

N306paxkaTh Ha KOOPAUHATHOM NPSIMO TOYKH, COOTBETCTBYIOIIHE 3aIaHHbIM
KOOpAMHATaM, JIy4H, OTPE3KH, MHTEPBAJIBI, 3aIIICHIBATH YUCIOBBIE IIPOMEKYTKH Ha
areOpandeckoM SI3bIKE.

OrmMeuars B KOOPAMHATHOH IIOCKOCTH TOYKH TI0 33JaHHBIM KOOPIMHATAM,
CTPOUTH rpaduKu TUHEHHBIX QyHKIHE. CTpouTs rpaduk GyHKIMYT y = |x].

OnuceiBaTh ¢ NOMOWIBIO (DYHKIMH H3BECTHBIE 3aBUCHMOCTH  MEXIy
BEJIMYMHAMH: CKOPOCTh, BpEMsl, PAacCTOSIHHME, II€HA, KOJIMYECTBO, CTOMMOCTH,
POX3BOJAMTENIBHOCTD, BPEMSI, 00BEM pabOTHI.

Haxonuts 3HaueHne GyHKINHN 110 3HAYECHHUIO €€ apryMeHTa.

[Tonnmath rpaduyeckuil crnocod HpencTaBieHWs W aHaIM3a MH(GOPMALNH,
U3BJIEKATh U UHTEPIPETUPOBATH HHPOPMALIUIO U3 IPapUKOB peabHBIX IPOLECCOB
1 3aBHCHMOCTEM.

K koHumy oOyvenums B 8 kiaacce oOydarOIMiiCs TMONYYUT CIETYIOLIHE
IpeMeTHBIe Pe3yIbTATHI:

Yucaa 1 BHIYHCIEHHUS

Hcnons3oBatek HadajgbHBIE MPENCTABIEHHUS O MHOMECTBE JICHCTBUTEIBHBIX
quces Uil CPaBHEHMUs, OKPYTJIEHHs U BBIYHMCICHUM, H300paXKaTh JeiCTBUTENbHBIE
4KCiIa TOYKaMU Ha KOOPAWHATHOU TPSMOMA.

llpumeHsTh NOHATHE apU)METUYECKOr0 KBaJPAaTHOTO KOPHS, HAXOIUTH
KBaZIpaTHbIe KOPHU, HCIOJB3Ys NPU HEOOXOIUMOCTH KAaJbKYJISTOD, BBITOIHSIThH

NpeoOpa3soBaHus BBIPAXKEHHH, COAEPKAIIMX KBaJpaTHble KOPHU, UCIIOJb3YS
CBOMCTBA KOPHEH.




Hcrnonb30BaTh 3aucy OOJBIIMX M MAJIBIX YHCEN C MOMOIIBIO NECATUUHBIX
npobeit u creneneii uucna 10.

AareOpanveckne BbIpasKeHHUsI

[IpuMensTh TOHATHE CTENEeHW C IEdBIM  II0Ka3aTelieM, BBIMOJHATE
npeoOpa3oBaHys BRIPAKESHUH, COJEPIKAIIMX CTEIIEHH C LIEIbIM MTOKa3aTeeM.

BBINONHATE TOXIECTBEHHBIE MPEOOPA3OBAHUSI PALMOHATLHBIX BBIPAXKEHHUIT
Ha OCHOBE IIPaBUJI ICWCTBUM HaJl MHOTOYJIEHAMH U anreOpandecKuMu IpoOsIMH.

PackmagpiBaTh KBaApaTHbIN TPEXUIIEH HA MHOKUTEIH.

IIprmensaTs mpeoOpazoBaHust BEIpAKEHHH JUIs PEIIEHHs PA3INYHbIX 3324 U3
MaTeMaTHKH, CMEXHBIX ITPEIMETOB, U3 PEATbHON TPAKTHKH.

YpaBHeHHs 1 HEpPaBEHCTBA

Pemrath nvHelHble, KBaJpaTHBIE YpaBHEHHS W palMOHAIbHBIE ypaBHEHMS,
CBOJIAIIMECS K HUM, CUCTEMBI JIByX YPaBHEHHUI C IBYMSI IIEPEMEHHBIMHU.

IIpoBoauTh mpocTeiinye UCCleOBaHMs YPaBHEHHIM U CUCTEM ypaBHEHHH, B
TOM YHCJI€ C IPUMEHEHMEM I'padUUeCKUX MPeACTaBIeHUH (yCTaHABIMBATE, UMEET
M ypaBHEHHE HJIM CUCTEMA yPaBHEHUH pEIIeHHS, €CIH HMEET, TO CKOJIbKO, U
npouee).

Ilepexoauts OT crnoBecHO (OPMYIHPOBKY 3amauu K €& anrebpamdeckoit
MOJISTM C TIOMOIIBIO COCTaBIECHHUS YPaBHEHUS WM CHCTEMBI YpPaBHEHHA,
MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ1auM MMOJTyYEHHBIM Pe3yIbTaT.

IlpumeHsaTs CBOMCTBAa YHCIOBBIX HEPAaBEHCTB [UIS CPAaBHEHHMS, OLEHKH,
peliath JMHEWHBbIE HEPaBEHCTBA C OJHOW TMEPEeMEHHOW W HX CHUCTEMBI, IaBaTh
rpadu4ecKyl0 WJUIFOCTPAIL[MI0 MHO)KECTBA PpEIUEHUM HEpaBeHCTBA, CHUCTEMbI
HEPaBEeHCTB.

DOyHKIHH

ITonrMare U UCHONB30BaTh (YHKIMOHAIBHBIC TIOHATHS M S3BIK (TEPMUHBI,
CUMBOJIMYECKME OOO3HAUEHUsI), ONpeNessTh 3HadeHHe (YHKIMU 110 3HAUCHHUIO
apryMeHTa, OIpeeNsaTh CBOMCTBA PYHKIHH O €€ rpaduKy.

Crpouts rpapuku 3eMeHTapHbIX QYHKIUN BUIA:

y=k/x,y=x2,y =x3,y = [x|, y = VX, OIINCHIBATH CBOWCTBA YHCIOBOI
byHKIIMYU 110 €€ rpaduKy.

K koumy oOyuenums B 9 kmacce oOyd4aromuiicss MONYYUT CleLYIOLIUE
IIPEeIMETHbIE Pe3YIIbTATHI:

Yucaa u BoIYHC/IEHAS

CpaBHHMBATE ¥ yNIOPSAOYNBATH PALMOHAIBHBIE U MPPALIMOHANBHBIE YHCIA.

BBIMONMHATE  apudmMeTHyeckue JeWCTBHS C paldOHANBHBIMUA YHCIAMH,
coyeTas YCTHBIE M IIMCBMEHHbIE MNPUEMBI, BBINOJIHATL BBIUKUCICHUS C
UPPALMOHATIBHBIMA YHCIIAMH.




Haxomute 3HaueHWs cTemeHed C LENbIMU IOKa3aTelsIMH W KOpHEH,
BEIUUCIIATE 3HAUCHU YUCIIOBBIX BBIp&)KGHHfI.

OkpyrnsaTh JNeWCTBUTENbHbIE 4YHCIA, BBINONHATh NPHKUAKY pe3ysbTaTa
BBIUMCJICHUM, OLIEHKY YMCIIOBBIX BBIPAKEHUHA.

YpaBHeHHsl M1 HEpaBEHCTBA

Perrate juHelHbIE W KBaJpaTHbIE ypaBHEHHsS, YPaBHEHWs, CBOJSLIMECS K
HHUM, IIPOCTEeNIINE TPOOHO-pallMOHATIbHBIE YPaBHEHHS.

Pemate cucTeMbl IBYX JNHMHEHHBIX ypaBHEHHH C JABYyMsl I€PEMEHHBIMH H
CHUCTEMBI IBYX YPaBHEHHU, B KOTOPBIX OJIHO YPaBHEHHUE HE SIBIIIETCS JIUHEHHBIM.

Pemare TeKCTOBBIE 3alauu alreOpandecKuM CIIOCOOOM €  ITOMOIIBIO
COCTaBJICHHUS YPABHEHUS UJIM CUCTEMBI IBYX YPaBHEHUH C IByMSI TIEPEMEHHBIMU.

IIpoBoauTh mpocTelinye UCCle0BaHNs yPaBHEHHUM U CUCTEM YPaBHEHUM, B
TOM YHKCJI€ C IPUMEHEHHEM I'padUuecKuX MpeaCcTaBlIeHUi (YCTaHABIMBATE, UMEET
JU ypaBHEHHE WJIA CHUCTEMA YPaBHEHUU peIIeHHUs, €ClId UMEET, TO CKOJLKO, U
npouee).

Pemiate nMHeliHble HEpaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, H300paAKAThH
pellleHre HEPaBEHCTB Ha YHUCIIOBOW IMPSMOM, 3alKMChIBATh PEIIEHHE C ITOMOIIBIO
CHMBOJIOB.

Pemrare  cucremMpl  JIMHEWHBIX  HEPaBEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIFOYAIOIME KBAJpPaTHOE HEPaBEHCTBO, W300paXaTh peIIeHHE CHCTEMEI
HEPABEHCTB Ha YMCIOBOM IIPSIMOM, 3aIIUCHIBATH PEIICHHE C ITOMOIIBIO CHMBOJIOB.

Hcrionb30BaTh HEPABEHCTBA MPH PEIICHUH Pa3IMYHBIX 3a/ad.

DyHKUNH

PacniozHaBath (GyHKIMM W3y4eHHBIX BHAOB. IIOKa3bIBaTh CXEeMaTHYECKU

pacnosioXXeHrne Ha KOOPAUHATHOW IIOCKOCTU rpadukoB QyHKIWMIA Buga: y = kx, y
=kx+by=kx,y=ax2+bx+cy=x3y=Vxy= x|, B 3aBUCUMOCTH OT
3Ha4YEeHUH KO3(QOHUIMEHTOB, ONUCHIBATH CBOUCTBA ()YHKIIHA.

Ctpouts M HM300paXkaTh CXeMaTHYECKH IpadUKd KBaApaTUUHBIX (OYHKIHH,
OINMCHIBATh CBOMCTBA KBaJPAaTUYHbIX (PYHKLUN MO UX TpaduKam.

Pacnio3HaBaTh KBaapaTU4YHy0 (QYHKIHIO IO (HOpMyJie, IPUBOAUTE MPUMEPHI
KBaJpaTUYHbIX QYHKIMNA U3 peaNbHON )XU3HHU, GU3UKU, TEOMETPUH.

YucnoBbie M0C/1€10BATEJIBLHOCTH U MPOrPeCCHH

PacriosnaBate apu(MeTHUecKyr0 U TEOMETPHUYECKYIO IPOTPECCHU IIPH
pa3HBIX crmocobax 3aJaHus.

BbIMONHATE  BBIMUCIEHUS C WCHOONB30BaHWEM (OPMYJ N-ro  dieHa
apu(PMeTHIECKOH U reOMEeTPHYECKOM MPOrPECCHit, CYMMEBI IIEPBBIX N YIEHOB.

M300paxkaTs dEeHBl IOCIENOBATENbHOCTH TOYKAMHM HA KOOPAMHATHOM
INIOCKOCTH.




Pemath 3a/la4y, CBA3aHHBIC C YUCJIIOBBIMHU IIOCJICIOBATEIILHOCTIMH, B TOM

YHCTIe 3a71aUK U3 PeabHOM XKU3HM (C UCIIONb30BAHHEM KANBKYIATOPA, LIGPOBBIX
TEXHOJIOTHH1).
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YUYEBHO-METOAUYECKOE OBECIIEYEHHUE

OBPA30OBATEJIBHOI'O ITPOLECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI J1S1 YHEHUKA

 Anrebpa, 7 xiacc/ MakapsraeB F0.H., Munmroxk H.I'., HemkoB K.W. u npyrue;
noj penakuueit TexsikoBckoro C.A., AkiponepHoe o6mecTBo «I3marenseTBo
«ITpocsemenne»

Anrebpa 7 xiacc 6a30BbIi ypoBeHb 101 pefak. TensikoBckoro Mocksa

"Ilpocsemienue" 2023 r

METOANYECKUE MATEPUAJIBI )11 YAUTEJIS

bubnuorexa I{OK

HAUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPChI CETHU
NHTEPHET

WHTEpPHET
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