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IHHOACHUTEJIBHASA 3AIINCKA

AnreOpa sIBIII€TCSI OJHUM U3 OIOPHBIX KYPCOB OCHOBHOI'O 00IIero 00pa3oBaHus: OHA 00eCeynBaeT U3yuYeHUe IPYIUX AUCLUUILINH, KaK €CTeCTBEHHO-
HAYYHOTO, TaK ¥ TYMaHUTapHOTO LIUKJIOB, €€ OCBOCHHE HEOOXOAUMO JIJIsl MPOIOJKEHUsT 00pa30BaHuUs U B MOBCEIHEBHON *U3HU. Pa3BuTne y oO0ydaromuxcs
HAYYHBIX MPEICTABICHUI O IPOUCXOXKACHUH U CYITHOCTH alnredpandeckux adCTpakiuii, criocode oTpaKeHUs MaTeMaTHYECKOW HAYKOW SIBJIGHUI U TPOLIECCOB
B IpUpOZE U OOILIECTBE, POJIM MAaTeMaTHMYECKOro MOJCIMPOBAaHMS B HAyYHOM IO3HAHMM U B IPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHMIO HAYYHOI'O
MHUPOBO33PEHUS U Ka4eCTB MBIIIJICHNUS, HEOOXOIUMBIX JJIs aJanTaluid B COBPEMEHHOM LiuppoBoM obiecTBe. M3yuenue anreOpsl obecrieunBaeT pa3BUTHE
YMEHHUSI HaOIlt0JaTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTH MBIIIICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEWCTBUSL M BBIBOJBI, (hOPMYIHpOBATh yTBepkAeHHA. OcBOoeHHE Kypca anreOpbl 00ecredrBaeT Pa3BUTHE JIOTMYECKOTO MBIIUICHHS OOYYaIOMIMXCs: OHU
UCHOJIb3YIOT I€yKTUBHBIE M MHYKTUBHBIE PAacCyXIeHUs, 00001IeHne 1 KOHKpPEeTU3aluto, abcTparupoBanue 1 aHanoruto. O0ydyeHue anredpe npeanonaraer
3HAYUTENIbHBIN 00BEM CAMOCTOSATENLHON IEATEIBHOCTH 00YYaIOLINXCS, TO3TOMY CaMOCTOSATENIBHOE PELICHUE 3a/1a SIBJISETCS pealn3alueil JesiTeIbHOCTHOTO
MPUHLIMIIA O0YyYEHUS.

B cTpykType nporpamMmmMsl yaeOHOT0 Kypea «Anredpay Uit OCHOBHOTO 00111eT0 00pa30BaHKs OCHOBHOE MECTO 3aHUMAIOT COJePIKATEIbHO-METOJHUECKHE
TMHUK: «Yucraa M BBIYMCIEHUS», «ANreOpanyeckue BBIPAXKEHUS», «YpaBHEHHMs M HepaBeHCTBa», «DyHkiuu». Kaxngas u3 3Tux conep’kaTeiabHO-
METOAMYECKUX JIMHUI pa3BUBAETCS Ha MPOTSKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOAECHCTBYS € IPYTMMHU €ro JUHUSIMHU. B Xo/1e u3ydyenus yueOHOro Kypca
o0yyaromuMcsl TPUXOJUTCS JOTHUECKU PacCyXAaTh, UCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN $3bIK. B CBSI3M ¢ 3THUM B mporpammy y4eOHOTo Kypca
«Anredpa» BKIIOYEHBI HEKOTOPBIE OCHOBBI JIOTUKH, MPEJCTABICHHBIE BO BCEX OCHOBHBIX pa3ellaXx MaTeMaTHYeCKOro o0pa3oBaHMs U CHOCOOCTBYIOLIHE
OBJIa/IEHUIO 00YYaIOIIMMHUCS OCHOB YHUBEPCAIBHOIO MaTeMaTHUECKOro si3bika. ConepkaTeIbHON U CTPYKTYPHOH OCOOEHHOCTBIO yueOHOro Kypca « Anredpay
ABJIAETCS €T0 MHTETPUPOBAHHBIN XapaKTep.

Copepxanue MMHUU «YKcla U BBIYUCICHUS CIIY>)KUT OCHOBOM JUIsl JaIbHEHUIIEro U3y4eHHUs] MaTeMaTHKU, CIIOCOOCTBYET Pa3BUTHUIO y O0yUaIOIIUXCs
JIOTUYECKOTO MBILIUIEHUS, (POPMHUPOBAHUIO YMEHHUS IOJIb30BAThCSl AITOPUTMAMH, a TaKKe MPUOOPETEHHI0 NMPAKTHUUECKHUX HABBIKOB, HEOOXOAMMBIX IS
MOBCEIHEBHOM >kM3HU. Pa3BuTHE MOHATHS O YKCIIe Ha YPOBHE OCHOBHOI'O 00IIEro 00pa3oBaHUs CBSA3aHO C PAllMOHAIBHBIMU U UPPAlMOHATBHBIMU YUCIIAMH,

(bOpMI/IpOBaHI/ICM HpeI[CTaBHeHI/Iﬁ 0 JIeMCTBUTEIHFHOM YHCIIE. 3aBepmeHHe OCBOCHHS YUCIIOBOM JIMHUU OTHECEHO K CpCaHEMYy 06LI.ICMy 06pa3OBaHI/IIO.



Conepxanue IBYX anreOpanuecKux JUHHHA — «AJreOpandeckue BBIPAKCHHS» M «YPaBHEHUS W HEPABEHCTBa» CHOCOOCTBYET (HOPMHUPOBAHHIO Y
o0yyJaromuxcs MaTeMaTHYeCKoro armapara, He0OX0IUMOro Ul pelleHus 3aa4 MaTeMaTUKH, CMEXXHbIX IIPEIMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a]1ady.
Ha ypoBHe ocHOBHOro o0miero o0Opa3oBaHusi yuyeOHbIM MaTepuas Irpynnupyercs BOKPYI pallMOHANbHBIX BbIpakKeHUH. Anredpa JAeMOHCTPUPYET 3HAUYCHHE
MaTEMaTHKH KakK sI3bIKa JJIsl IOCTPOEHUSI MaTEMaTUUECKUX MOJIENIEN, ONMCAaHNUs ITPOLIECCOB U SIBICHUN peaibHOro Mupa. B 3agaun oOyuenus anredpe BXOIAT
TaKXKe JaJlbHEeHIee pa3BUTHE aJTOPUTMHUECKOTO MBIIUICHUS, HEOOXOAUMOT0, B YACTHOCTH, JUII OCBOCHHS Kypca MH(POPMATUKU, M OBJIAJICHUE HaBbIKAMH
JeTlyKTUBHBIX paccyxaeHuil. [IpeobpazoBaHne CHMBOJIBHBIX (GOPM CLIOCOOCTBYET pa3BUTHIO BOOOpaKEHUs, CIOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

Conepxanue GyHKIHMOHAIBHO-TpadUUeCKOl JIMHIK HAlEJIEHO Ha MOJy4YeHrne 00yJarolMMUCs 3HaHUH 0 QYHKIUAX KaK BaKHEHIIeH MaTeMaTHUeCKOn
MOJIETH ISl ONMCAHUS M UCCIIEI0BAaHUSl Pa3HOOOpA3HbIX MPOLIECCOB U SBJIEHUM B Mpupoje U obuectse. M3yueHue matepuasna criocoOOCTBYET Pa3BUTHUIO Y
00yYaroImuxcst yMEHUS HCIIOJIb30BaTh Pa3IMYHbBIE BRIPA3UTEIBHBIE CPECTBA S3bIKA MATEMATHKH — CIIOBECHBIE, CHMBOJIMYECKHE, TpapHUecKue, BHOCUT BKJIa
B (hOopMHUpOBaHUE IPEACTABICHUIN O POJIM MATEMATUKH B Pa3BUTUU LIUBUIN3ALMU U KYJIbTYPBbI.

CornacHo yyeOHOMY IUTaHy B 79 Kilaccax M3ydaercsl yueOHbIH Kypc «Anredpa», KOTOPbIM BKIHOYAET CIIEAYIOLINEe OCHOBHbBIE PA3/IeNbl COJIEPKAHMS:
«Yucna v BIYMCIECHUN», «AJIreOpandecKkue BhIPAKEHUA», «Y paBHEHUSI U HEPABEHCTBaY», «DYyHKLIUN».

Ha n3yuenue yaebHOTO Kypca «Anredpa» orBoautcst 306 wacon: B 7 kiacce — 102 gaca (3 waca B Henenro), B 8 kitacce — 102 yaca (3 yaca B HeJIeNi0), B

9 knacce — 102 gaca (3 yaca B HeZIENIO).



COJAEP/KAHUE OBYYEHUA

7 KJIACC

Yucna v BbIYMCICHUSA

Jpobu OOBIKHOBEHHBIC M JIECATUYHBIC, TIEPEXO OT OJHOUW (opMBbI 3amucH aApoOeit k apyroi. [ToHsATHE pallMOHATLHOTO YHCIa, 3aIUCh, CPaBHEHUE,
YIOPSIOYMBaHUE pallMOHAJIBHBIX uucesl. ApupMeTuyeckue IeiCTBUs ¢ pallMOHAIbHBIMU YKCIaMu. Pemienue 3aia4 U3 peanbHON MPAaKTUKU Ha YacTH, Ha
pooH.

CreneHp ¢ HaTypaJIbHbIM IIOKAa3aTeJeM: OIpe/eeHue, npeoOpa3oBaHUe BhIPAXKEHUN HAa OCHOBE OIpENEIeHMs], 3aUCh OOonbInX uncen. [IponeHTsl,
3aIMCh MPOLIEHTOB B BUJIE IPOOH U APOOH B BHJE MPOLEHTOB. TpH OCHOBHBIE 3a/1a4M HA MPOLIEHTHI, PEIICHHE 33/]a4 U3 PEeaIbHOW MPAKTUKH.

[IpuMmeHeHne MPU3HAKOB AEITUMOCTH, PA3JI0KEHUE HA MHOKHUTENIN HATYPAJIBHBIX YHCEIL.

PeasibHbIe 3aBUCUMOCTH, B TOM UYHUCIIE IIpsiMasi U 00OpaTHas MPONOPLIUOHAIBHOCTH.

Auredpanyeckue BbIpasKeHUs

IlepemeHHBIE, YMCIOBOE 3HAYEHHE BBIPAKECHHSI C NEpPeMEHHOW. JlomycTuMble 3HAa4YeHUs NEepeMeHHbIX. [IpencraBieHue 3aBUCHUMOCTH MEXKIY
BeIMYMHAMU B BUAE (opmynbl. Beruncnenus mo ¢opmynam. IIpeoOpa3oBaHne OYKBEHHBIX BBIPQXKEHUH, TOXJIECTBEHHO pPaBHBIE BBIPAXKEHHUs, MpaBHUIIa
peoOpa3oBaHusl CYMM U IPOU3BEACHUH, TpaBUiIa PaCKphITHs CKOOOK M MPUBEACHUS OJOOHBIX ClIaraeMblX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM ITOKa3aTeeM.

Opnowenbl 1 MHOToulIeHbl. CTeneHb MHOTOUsIeHa. ClI0KeHHE, BHIYMTaHNEe, yMHOKEHHE MHOTOWIEHOB. @OpPMYJIbl COKpPAIIEHHOTO YMHOXKEHHUS: KBaJIpaT
CYMMBI U KBaJpaT pa3HocTH. PopMyiia pa3HOCTH KBaIpaToB. Pa3nokeHne MHOrOWIEHOB HA MHOXKHTEIH.

YpaBHeHHd U HEPABEHCTBA

VYpaBHeHHe, KOPEHb YpaBHEHUS, IpaBUiia MpeoOpa3oBaHuUs ypaBHEHUsI, PABHOCUILHOCTb YPaBHEHUH.

JluneitHoe ypaBHEHUE ¢ OJHOW MEPEMEHHOM, YHCIO KOpHEH JMHEMHOIro ypaBHEHHUS, pellleHre JTUHEHHbIX ypaBHeHHU. CocTaBlieHHEe ypaBHEHUH IO

YCJIOBHUIO 3a/1da4H. Perienne TeKCTOBBIX 3a7a4 C IOMOIIBIO ypaBHCHHﬁ.



JluneliHoe ypaBHEHHE C JBYMsI IepeMEHHbIMH M ero rpaduk. Cucrema IBYX JIMHEHHBIX YpaBHEHUH C AByMS NEpeMEHHbIMH. Pemenue cuctem
ypaBHEHHH c11ocoOOM MOJCTAHOBKU. [IpuMeps! peleHns TEKCTOBBIX 3a/1a4 ¢ IOMOIIbI CUCTEM YpaBHEHUI.

DOyHKIUN

Koopaunara Touku Ha npssmoil. Yucnossle npoMeKyTKH. PaccTossHre MeXly IByMsI TOYKaMHU KOOPAMHATHOM MPSAMOM.

[TpsmoyronbHas cucrtema koopauHat, ocu OX u Oy. AGcuucca M opAMHATA TOYKM Ha KOOPAMHATHOHW IIOCKOCTU. [Ipumepsl rpadukoB, 3aTaHHBIX
dbopmynamu. Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonsartue ¢pynkumu. ['padux ¢ynknuu. CBoiictBa ¢ynkumii. Jluneinas ¢yHknus, e€ rpaduk.

I'paduk dyukimu y = [X|. ['padudeckoe perieHre THHEHHBIX YPAaBHEHUN M CHCTEM JIMHEHHBIX YPAaBHEHUIA.

8 KVIACC

Yuciia ¥ BHIYUCICHUA

KBanpatuslit kopens u3 uncia. [lonstre 06 uppanuonansHoM uncie. JlecaTuunbie npuOIKeHus UppaluoHaAbHBIX yucell. CBoKCTBa apu(pMETHUECKUX
KBaJpaTHBIX KOPHEW M UX NMPUMEHEHHE K MPeoOpa30BaHUIO YMCIOBBIX BHIPAKCHUN M BEIYUCICHUSAM. [leliCTBUTEbHBIC YNCIIA.

Crenens ¢ 1enbpIM MoKazareneM U e€ cBoiictBa. CTaHgapTHas 3alluCh YHCIa.

Auredpanyeckue BbIpasKeHUs

KBanpatuslii TpéxuiieH, pa3ioKeHUe KBaIpaTHOTO TPEXUICHA HA MHOKHUTEIH.

Anrebpandeckas poOb. OCHOBHOE CBOMCTBO aireOpamdeckoil npoou. CrokeHue, BBHIYMTAHHE, YMHOXXCHHE, JIeJIEHHE alreOpandeckux apooeil.
ParmonanbHbIe BRIpaKeHUS U UX TPeoOpa3oBaHue.

YpaBHeHNd U HEPABEHCTBA

KBanpatHoe ypaBHeHue, popMyiia KOpHEH KBajpaTHOro ypaBHeHUs. Teopema Buera. Pemenne ypaBHeHUi, CBOIAIIMXCS K IMHEHHBIM U KBaJpaTHBIM.
[Ipocreitmue qpoOHO-pallOHAIbHBIE YPAaBHEHHUS.

I'paduueckas nHTEpIIpETAASI YPABHEHUH C IBYMSI IEPEMEHHBIMH U CUCTEM JIMHEHHBIX YpaBHEHHI C IBYMS TepeMeHHBIMU. [IprMephl penenns cuctemMm
HEJIMHEHHBIX YpaBHEHUH C IByMs IEPEMEHHBIMH.

Pelienne TeKCTOBBIX 3a7a4 anre6pa1/1quKI/IM CIIOCOOOM.



UucnoBble HEpaBEHCTBA M MX CBOWCTBA. HepaBeHCTBO ¢ ONHON INEepeMEHHON. PaBHOCHIBHOCTH HEpPaBEHCTB. JIMHEHBIE HEPABEHCTBA C OJHOMU
nepeMeHHON. CHUCTEMBI JIMHEHHBIX HEPABEHCTB C OJHON IEPEMEHHOM.

DOyHKIUN

[Tonsarue Gpynkiuu. O61acTh ONpeeNeHuss 1 MHOKECTBO 3HaueHUH QyHKImu. CriocoObl 3a1aHus PyHKITHA.

I'padux ¢pynkuuu. Urenue cBoiicTB pyHkuuu no e€ rpaduxy. [Ipumeps! rpagukoB GyHKIMNA, OTpaKAIOMUX PeaTbHBIE TPOIECCHI.

DYHKIUH, OMHCHIBAIOLINE IPAMYIO H 0OPATHYIO IIPOIIOPLHOHATBHBIEC 3aBHCUMOCTH, X Tpadukn. OyHkmmn y = X2, Y = X3, y = VX, y=|X|. ['paduueckoe

pelleHre ypaBHEHUH U CUCTEM ypaBHEHHI.

9 KJIACC

Yuciaa 1 BBIYUCJIEHUA

PanmonanbsHele unciia, uppalvoHalbHbIE YHCIIa, KOHEUHbIE U OECKOHEUHBIE AECATUYHBIE 1pOOH. MHOKECTBO JIeHICTBUTENBHBIX YUCEN, AEHCTBUTEIbHBIE
qrcia Kak OECKOHEUHBIE ECITUYHBIE IpoOu. B3anMHO 0THO3HaYHOE COOTBETCTBHE MEKIY MHOKECTBOM JICHCTBUTEIILHBIX YMCET U KOOPAUHATHON TPSMOI.

CpaBHeHHE IEHCTBUTENBHBIX YHCEI, apU(PMETHYECKHE JCHCTBUS C NEHCTBUTEIEHBIMU YHCIIAMHU.

PazMepbl 00bEKTOB OKPYKAIOLIET0 MUPA, ATUTEIBLHOCTh IPOLECCOB B OKPYXKAIOIIEM MHUPE.

[TpubnnxEéHHOE 3HaYCHNE BETMYMHBI, TOYHOCTh Mpubnmxenus. Okpyrienue uncen. [Ipukuaka v oleHKa pe3ynbTaToOB BEIUUCIICHUH.

YpaBHeHUs] M HEPaBEHCTBA

JInneliHoe ypaBHeHuMe. PelieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEHHBIM.

KBanpaTtHoe ypaBHeHue. PelieHue ypaBHEHUH, CBOASIIMXCS K KBagpaTHbIM. bukBagpatHoe ypaBHeHue. IIpumepsl penieHus ypaBHEHUN TpPETbed U
YETBEPTOU CTEIEHEN Pa3IOKECHUEM HAa MHOKHUTEIIN.

Pemenue npoOHO-pallMOHAIbLHBIX YpaBHEHUH. PellleHne TeKCTOBBIX 3a/1a4 anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs NEpeMEHHBIMHM U ero rpaduk. PemeHue cucteMm AByX JMHEWHBIX yYpaBHEHHM ¢ JBYyMsI IepeMEHHBbIMH. PerieHue cucreM JIBYX
ypaBHEHUH, OJJTHO U3 KOTOPBIX JIMHEHHOE, a Ipyroe — BTOpoil crenenu. I'paduyeckas nHTepnpeTanys CUCTEMbl ypaBHEHUHN C TBYMS IEPEMEHHBIMH.

Pelienne TeKCTOBBIX 3a7a4 anre6pa1/1quKI/IM CIIOCOOOM.



UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nuHEMHBIX HEPABEHCTB C OJHOM MEpeMEHHOW. PeleHne cucTeM JIMHEHHBIX HEPAaBEHCTB C OJIHOW mepemeHHou. KBajpaTHble HEpaBEHCTBA.
I'padmueckas nHTEpIpeTallsi HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMsI IIEPEMEHHBIMHU.

DYyHKIUH

KBangpatuunas ¢pynkuus, e€ rpaguk u coiictsa. [lapadosna, KoOOpAXHATH BEPIIMHBI 1apadoIbl, OCh CHMMETPUH 1apaldoJIbI.

I'padukn dyrkmmit: y = kx, y = kx + b, y = k/ix, y = x3, y = VX, y = |X| i ux cBoiicTBa.

YuciioBble MOCAEA0BATEIBHOCTH M POIPECCHH

[ToHsITHE YUCIIOBOM MMOCIICIOBATEILHOCTH. 3aJaHIE ITOCIICIOBATEILHOCTH PEKYPPEHTHOM GopMyioii u (opMyIIoi N-ro dieHa.

Apudmerndeckas 1 reoMeTpudeckas nporpeccuu. opmyssl N-To WwieHa apupMETHIECKONH U TEOMETPUIECKOM MPOrPECCHid, CyMMBI TIEPBBIX N YWJICHOB.

N3o06paxenune ujaeHOB apupMETHUECKON U T€OMETPUUECKOM MPOTrpeccHii TOYKaMU Ha KOOPAMHATHOM MIIOCKOCTU. JIMHEWHBIN M 3KCIOHEHIUAIbHBIHI

POCT. Crno>xHEBIe IIPOLCHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOT' O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIET'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JINYHOCTHBIE Pe3yJIbTAThI OCBOSHUS MPOTPaAMMBbI y4eOHOTO Kypca «ANredpay XapakTepu3yrTCs:

1) maTpuoOTHYECKOE BOCIIUTAHHE:

MPOSIBIIEHUEM MHTEpECa K MPOIIJIOMY U HACTOSAIIEMY POCCUHCKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIEHHEM K JIOCTHKEHUSIM POCCHICKUX MAaTEMaTHKOB
Y POCCUMCKON MaTEeMaTUYECKOM IIKOJIbI, K UCIOJIb30BAHUIO ATUX JOCTHKEHUN B IPYrUX HAYKaX W MPUKIATHBIX chepax;

2) rpa:kKI1aHCcKoe 1 TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHHUIO 00S3aHHOCTEH IpayKIaHUHA U PealM3alliy €ro MpaB, MPEACTaBICHUEM O MATEMAaTHYECKHX OCHOBaX ()YHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHUH, MPOLEAYp IpaKIaHCKOro oluiecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKJIEHUIO 3THUUYECKUX MPOOIIeM,
CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN HAYKH, OCO3HAHUEM BaXXHOCTH MOPATbHO-ITUYECKUX MPUHIIUIIOB B IEATEIHOCTH YUYEHOTO;

3) TpyaoBOe BOCIUTAHME:

YCTAaHOBKOM Ha aKTMBHOE Y4YacTHE B PEIICHUM NMPAKTUYECKUX 3a7a4 MaTEMaTHUYECKOM HANpaBIEHHOCTHU, OCOZHAHHEM Ba)>XKHOCTH MATEMaTUYECKOIO
o0pa30BaHMs Ha MPOTHXKEHUH BCEH JKU3HU VIS YCTICIIHOM MPoQecCHOHANBHON AeITeTbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUN, OCO3HAHHBIM BBIOOPOM U
MMOCTPOCHUEM UHJIMBUIYATHHON TPAeKTOPUU 00pa30BaHUS U )KHU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCTIUTAHUE:

CIOCOOHOCTBIO K AMOIIMOHAIBHOMY U ICTETUYECKOMY BOCHIPUATHIO MaTeMaTHYeCKHX OOBEKTOB, 3a/1ay, PEIICHUN, PacCyXIEeHUN, YMEHUIO BUICThH
MaTeMaTUYeCKUe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 O3HAHUSA:

OpUEHTAIINEH B IESITEIILHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEICTABICHNNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHUTHS YEIOBEKA, MPUPOJIBI 1

O6I_I_ICCTB8., IMOHUMaHHEM MaTeMaTUYECKOH HAyKH KakK C(bepbl YeJIOBEUYECKOM ACATCIIBHOCTH, OTAIIOB eé Pa3BUTHA U 3HAYUMOCTH UISA pa3BUTUSA HUBUIIU3AlUH,



OBJIAACHUEM SI3BIKOM MAaTECMAaTHUKU U MaTeMaTHUIECKOU Ky.]'IbTypOfI KaK Cp€ACTBOM IIO3HAHHWA MHPaA, OBJIAICHUCM HpOCTQfIH.IHMH HaBbIKaMH I/ICCHGILOBaTeJIBCKOﬁ
NesITeNIbHOCTH;

6) puznyeckoe BocnuTaHue, GOPMUPOBAHUE KYJIbTYPHI 310POBbSI M1 IMOIIMOHAJIBLHOIO 0JIATONOJIY YU :

TOTOBHOCTHIO TPUMEHSTh MAaTEeMAaTHYECKHUE 3HAHHUS B HMHTEpPECaxX CBOETO 3/I0POBBs, BEICHHS 3J0POBOrO 00pasza JKU3HH (3I0pOBOE IMHTaHUE,
cOaTaHCUPOBAHHBIN PEKUM 3aHATUN U OTIBIXA, PEryJIsipHas (u3nYecKas akTUBHOCTH), COOPMHUPOBAHHOCTHIO HABBIKA Pe(ICKCHH, TPU3HAHIUEM CBOETO IpaBa
Ha OLIMOKY M TaKOro K€ IIpaBa JIpyroro 4eaoBeKa;

7) 3Ko/10TMYeCKOEe BOCIIUTAHME:

OpHUEHTAalle Ha NIPUMEHEHNE MAaTEMATUYECKUX 3HAHUM JIUIs pelIeH s 3a1a4 B 00J1aCTH COXPAaHHOCTH OKPY’Karollel cpeibl, INTAHUPOBAHMSI IIOCTYIIKOB
1 OLIEHKH UX BO3MOYKHBIX IOCJIEICTBUN Ui OKPYXKAIOIIEH CpeJibl, OCO3HAHUEM INI00AILHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIEM U IIyTel UX PEIIEeHUs;

8) ajanTanmus K M3MEHAIUMCS YCJIOBUSM COLMAJIbHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JEHCTBHUSAM B YCJIOBHUSAX HEONPEACTEHHOCTH, OBBIIICHUIO YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUYECKYIO IeATEeIbHOCTh, B TOM
YHUCJIC YMCHHUC YUUTHCA Y APYTHUX JIIOIICfI, HpI/IO6peTaTI) B COBMECTHOU JACATCIIbHOCTH HOBBIC 3HAHUA, HABBIKY U1 KOMIICTCHIIMHU U3 OIIbITA I[pyrI/IX;

HE00XOUMOCTHIO B (HOPMUPOBAHUY HOBBIX 3HAHHI, B TOM YMCIe (POPMYIHPOBATH UJCH, TIOHATHS, TUIIOTE3bI 00 00BEKTAaX U SBICHHSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABATH JEPUIIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYHO CHUTYaIlMIO, BOCIIPUHUMATh CTPECCOBYIO CHUTYAIIMIO KaK BBI30B, TPEOYIOIIHUNA KOHTPMEpP, KOPPEKTHPOBATH

MIPUHMMAEMbIE pEelIeHUs U AeHcTBUs, GOpMYNIHpOBaTh U OLIEHUBATh PUCKU U MOCIEACTBUSA, GOPMUPOBATH OMIBIT.

METAIIPEJIMETHBIE PE3YJIbTATBI
Ilo3naBaTenbHBIE YHMBeEPCAIbHbIE YUeOHbIe AeiCTBUS
ba3oBble JJornueckue AeMcTBHUA:
® BBIBISTH M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEeMATUYECKUX OOBEKTOB, MOHITU, OTHOIIEHUH MEXIY MOHATHAMH, POPMYITHPOBATH
ompe/ie]ICHUs] TOHSATUHN, YCTaHABIIMBATh CYIIECTBEHHBIM MPHU3HAK KIACCU(UKAIIMKA, OCHOBAHHS I OOOOIICHUS W CpaBHEHUS, KPUTEPUHU

MIPOBOIMMOTO aHAJTN3a,;



BOCHPUHUMATh, POPMYIUPOBATH U MPEe0OPA30BBIBATH CYKJECHUS: YTBEPAUTEIbHBIE U OTPUIATENbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;
BBISIBJISITh MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U W MPOTHBOpeuMs B (pakTax, JAHHBIX, HAOMIOJEHUSX U YTBEPKACHUSX, MpeEJiararb
KPUTEPUH IS BBISBICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIL;

JIeNaTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, I€AYKTUBHBIX U MHAYKTUBHBIX YMO3aKJIOUEHNUN, YMO3aKIOUEHHUN 110 aHAJIOTUH;

pa3bupath J10Ka3aTeabCTBA MATEMATUYECKUX YTBEPKICHUHN (IIPsIMbIE U OT IPOTHUBHOTO), IPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHbBIE JJOKA3aTEeIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BHICTpAMBATh apryMEHTALINIO, IPUBOIUTH IPUMEPHI K KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PaCCYKICHHS;
BBIOMpaTh croco0 pemieHus ydeOHOW 3amaud (CpaBHHMBATh HECKOJIBKO BapHAaHTOB pEUICHHs, BbIOMpaTh HauOolee MOAXOIAMIMNA C Y4ETOM

CaMOCTOSITEJIbHO BbIJIEJIEHHBIX KPUTEPUEB).

ba3oBble uccienoBaTeabCcKue AeiicTBHS.

MCIIOJIB30BATh BOMPOCH KaK MCCIIETOBATEIBCKUI MHCTPYMEHT TO3HAHUS, (POPMYIHPOBATH BONPOCH], (PUKCHUPYIOIIKE MMPOTUBOpEUnE, Ipobdiemy,
CaMOCTOSITENIFHO YCTAaHABIMBATH HCKOMOE U JIaHHOE, (POPMUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HIINIO, MHEHHE;

MIPOBOJIUTH TI0 CAMOCTOSITEIEHO COCTABJICHHOMY IIJIaHY HECJIOXHBIN SKCIIEPUMEHT, HEOOJIbIIOe MCCIEeIOBAHNE M0 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHYeCKOro 00beKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTy COOOI;

CaMOCTOSITENILHO (POPMYJIMPOBATH 000OIIEHHS U BBIBOJBI IO pe3yibTaTaM MPOBEIEHHOTO HAOIIOIEHHS, UCCIEA0BAaHNS, OLIECHUBATh JI0CTOBEPHOCTD
MOJTyYEHHBIX PE3yJIbTaTOB, BBIBOJIOB U 0000IIEHNUH;

IMPOTHO3UPOBATH BO3ZMOKHOC Pa3BUTUC MTPOLECCA, a TAKIKEC BBIIBUTATh MMPEATIIOJIOKECHUA O €ro Pa3sBUTHH B HOBBIX YCJIIOBHAX.

Paborta ¢ unopmanmeii:

BBISIBIIATh HEJIOCTATOUYHOCTH U U30BITOYHOCTh MH(GOPMAIINH, TaHHBIX, HEOOXOUMBIX ISl PEIICHUs 3a/1a4u;

BBIOMPATh, AHATM3UPOBATH, CHCTEMATU3UPOBATh K HHTEPIIPETUPOBATH HH(POPMAIIMIO PA3TUYHBIX BUAOB U (OPM MIPEICTABICHHUS;

BBIOMpaTh (HOopMy TpencTaBieHuss WHDOpPMAIMM W WUIIOCTPUPOBATH peEIIacMble 3aJadyd CXEeMaMM, JuarpaMMaMy, WHOW Tpadukol W ux
KOMOHWHAIIHSIMU,

OLIEHHUBATh HAAEKHOCTh HH(OPMALIMY IO KPUTEPUSIM, MTPEITIOKEHHBIM YUUTEIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE A1eHCTBUA:



BOCIPUHUMATH U (HOPMYIUPOBATH CYKIACHHS B COOTBETCTBUM C YCIOBHSIMH M LIETISMU OOIICHUS, ICHO, TOUHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY
3peHHUs] B YCTHBIX U MHUCbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS IO XOAY PEIICHHs 3a]]a4l, KOMMEHTUPOBAThH MOJYyUYEHHBIN pe3yabTar;

B X0/1€ 00CYK/ICHHUS 331aBaTh BOMPOCHI IO CYIIECTBY 00CYX/TaeMOM TEMBI, TPOOIEMBI, PeIIacMOl 3a/1a4H, BEICKA3bIBATh UCH, HAIICJICHHBIC HA ITOUCK
pelIeHus1, COOCTABIISITH CBOU CYXKACHUS C CYKICHUSAMHU APYTUX YIACTHUKOB IUAJIOTa, OOHAPYKUBATH Pa3INdKe U CXOJICTBO IMO3UIIUI, B KOPPEKTHOM
¢dbopme hopMynIupoBaTh pa3HOTIACHs, CBOU BO3PAKEHUS;

MIPEJICTABIIATh PE3YyIbTAThl PEIICHUS 3a/Ia4M, SKCIIEPUMEHTA, UCCIICIOBAHUS, IPOEKTa, CAMOCTOSITEIILHO BRIOUPATh (JOPMAT BBICTYILICHUS C YUETOM
3a/1a4 MPe3eHTAIlN U OCOOCHHOCTEN ayAUTOPHH;

MMOHUMATh U UCIIOJIH30BaTh MIPEUMYIIECTBA KOMaHIHOW U UHIMBUAYAIHHOU PaOOTHI IPH PEIICHUN YUeOHBIX MaTEMAaTUUECKHUX 3a/1a4;

MPUHUMATD 1I€JIb COBMECTHOM NIEATENbHOCTH, TJIAaHUPOBATh OPraHU3aIlMi0 COBMECTHOM pabOThI, paclpeneisTh BUABI padoT, JOrOBapHBATHCA,
oOcCy>XIaTh MpoIiece U pe3yibTaT paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JFOJICH;

y4acTBOBATh B TPYNIOBEIX Popmax paboTsl (00CYk)ACHHS, 0OOMEH MHEHUSIMU, MO3TOBBIC IITYPMbI U JIPYTHE), BHIIOIHITH CBOIO YacTh paOOTHI H
KOOPJIUHUPOBATh CBOM JCHCTBHUS C OPYTMMH YJe€HAMH KOMAaH/bI, OIICHMBATh KAa4eCTBO CBOETr0 BKJIaJa B OOMIMI HPOAYKT MO KPUTEPUSM,

C(l)OpMy.TIHpOBaHHBIM Y49aCTHUKaMU B3aHMOJECHCTBUS.

Pel"y.]'lﬂTHBI—[l)Ie YHUBEpPCAJIbHBIC yqeﬁﬂue JeHCcTBUA

Camoopranu3anusi:

CaMOCTOSITEJIbHO COCTABJISITh IJIaH, aJITOPUTM PELIeHUs 3ajauu (WIKM ero 4acThb), BBIOUPATh COCOO pelieHus ¢ y4ETOM HMEIOLIUXCSl pECypcoB U

COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBaTh U KOPPEKTUPOBATh BApUAHTHI peIICHHUH ¢ y4€TOM HOBOM MH(DOpMAIUH.

CﬂMOKOHTpOJ’[L, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

BJIaJIETh CIIOCOOaMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS ITPOLIECcca M pe3ysibTaTa pelIeH!s] MaTeMaTHYeCKOU 3a/1aui;

MPEABUIETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH TP PEIICHUH 3a/1a41, BHOCHUTH KOPPEKTUBHI B JACATEIHHOCTh HA OCHOBE HOBBIX 00CTOSTEIIHCTB,
HaWJCHHBIX OMIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa JACATEIHHOCTH MOCTABICHHOM IEJIM U YCIOBUSM, OOBSICHATh TPUYUHBI JOCTHKECHUS WIIH HETOCTHXKCHUS TSI,

HaXO/UTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.



INPEAMETHBIE PE3YJIBTATbBI

K koHIly 06ydenus B 7 kjacce 00yJaromuiics MoJIyduT CIeIyIOIIUe MpeIMETHbIE PE3yIbTaThl:

Yuciia 1 BbIYUCICHUA

BbInonHATE, codeTast yCTHbIE U MUCbMEHHBIE TPUEMBI, apu(METHUECKUE IEHCTBHS C PAlMOHATBHBIMU YHCIAMU.

HaxonuTe 3HaueHMsI YMCIOBBIX BBIPAXEHUH, NMPUMEHATh pa3zHOOOpa3Hble CIOCOObI M NPUEMBI BBIYMCIECHUS 3HAUYEHHH APOOHBIX BBIPAXKEHUH,
coJiepKalX OOBIKHOBEHHBIE U 1€CATHUHBIE IPOOH.

[lepexoauth OT OAHOM (HOPMBI 3amUCH YKCEN K APYroil (mpeoOpa3oBhIBaTh JECATUYHYIO TPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITUYHYIO, B
YaCTHOCTH B OECKOHEUHYIO JIECATHYHYIO APOOB).

CpaBHUBATh U YNOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA.

OxpyryaTh yncia.

BBINIONMHATE NPUKHUIKY W OLIEHKY pe3yJbTaTa BBIUMCICHUM, OLEHKY 3HAYEHHM YHCIOBBIX BBIPAKECHWM. BBINOIHATH NEUCTBUSA CO CTEHEHSMH C
HAaTypaJIbHBIMU IIOKa3aTEISIMHU.

IIpuMeHATH IpU3HAKU JEIUMOCTH, Pa3I0KEHUE Ha MHOXKUTEIN HATYPAJIbHBIX YHUCEIL.

Perrats mpakTUKO-OpUEHTUPOBAHHBIC 3a/1a4U, CBSI3aHHBIE C OTHOLICHUEM BEJIMYUH, IPONIOPLHOHAIBHOCTBIO BEJIMUUH, IIPOLIEHTAMU, HHTEPIIPETUPOBATH
pe3yNIbTaThl pelIeHus 3a]1a4 ¢ y4ETOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOIICTBaAaMM paccMaTpuBaeMbIX 0OBEKTOB.

Aaredpanyeckue BbIpaKeHHUs

Hcnonb30Bath anredpandyeckyro TEPMUHOIOTHIO U CUMBOJIUKY, IPUMEHSTH €€ B MPOLiecce OCBOEHUS y4eOHOro Marepuaia.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHUM MPU 3aJJaHHBIX 3HAUEHUSIX NEePEMEHHBIX.

BrimonHATe peoOpazoBaHus 1I€JI0T0 BBIPAXKEHHS B MHOTOUJIEH MPUBEICHUEM MOJOOHBIX ClIaraéMbIX, PACKPBITHEM CKOOOK.

BbINOMHATE YMHOXKEHNE OJTHOYJIEHA HA MHOTOYJIEH M MHOTOWJI€HA HAa MHOTOYJIEH, MPUMEHATH (OPMYJIbI KBaJpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

Ocy1iecTBIATh Pa3oKEHHE MHOTOWIEHOB HAa MHOXXHUTENM C TOMOUIbIO BBIHECEHHS 32 CKOOKM OOIEro MHOXKUTEINS, TPYHNIHPOBKH CIaracMblX,

npUMEHEHHs (POPMYJT COKPAIIEHHOTO YMHOXKEHUSI.



[TpumeHsaTH Ipeodpa3oBaHKUs MHOTOWICHOB ISl PEHICHHUS PA3TUYHBIX 33/1a4 U3 MATEMaTHKH, CMEKHBIX IPEAMETOB, U3 PEATbHOMN MPAKTHKH.

Hcnonb30BaTh CBONCTBA CTENEHEN C HATYPaJbHBIMU [10KA3aTENIAMU JIJIs IPE0Opa30BaHUs BbIPaKEHUI.

YpaBHeHHsI M HEPABEHCTBA

Pemate yiMHENHBIE YpaBHEHUs C OJHOM IIEPEMEHHOM, IPUMEHss IIpaBuia IIepexoa OT UCXOAHOIO YPaBHEHMs K PaBHOCWIBHOMY eMy. IIpoBepsTs,
SBJIETCS JIM YUCIIO KOPHEM ypaBHEHHUS.

[TpumensTh rpaduyeckre METOIbI P PELLICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[Ton6upath mpuMepsl Map YUCE, ABISIOIIUXCS pellieHUEeM JIMHEHHOI0 YPaBHEHUS C IByMsl IEPEMEHHBIMH.

CTpouTh B KOOPJAMHATHON IJIOCKOCTH Tpa(uK JIMHEHHOTO YpaBHEHHS C IByMs NIEPEMEHHBIMH, MOJIB3YSCh TpaUKOM, TIPUBOIUTH IPUMEPHI PELICHHU ST
YpaBHEHHS.

Pemiate cucremsl IByX JTMHEHHBIX YPAaBHEHHUH C IBYMsI IEPEMEHHBIMH, B TOM YHCJIE IpadUueCcKH.

CocTaBiATh M pellaTh JIMHEHHOE YPaBHEHHME WM CHUCTEMY JMHEHHBIX YPABHEHMM II0 YCJIOBHIO 3aJa4yd, MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ MOJIy4YECHHbIN pe3ynbTar.

DYyHKIUH

N300pakaTh Ha KOOPJAMHATHOW MPSIMOI TOYKH, COOTBETCTBYIOIME 3aJaHHBIM KOOpPJHMHATaM, Jy4H, OTPE3KH, WHTEpPBAbl, 3alUChIBATH YHCIIOBBIE
MIPOMEKYTKH Ha alNre0pandeckoM s3bIKe.

OTmeuaTs B KOOPAMHATHOMN IMJIOCKOCTH TOYKH IO 3a/IaHHBIM KOOpJIMHATaM, CTPOUTh Tpaduku TMHEHHbIX QyHKUKN. CTpouTh rpaguk GyHKIUHU Y = [X|.

OnuceiBaTh ¢ MOMOUIbI0 (PYHKUMH H3BECTHBIE 3aBUCUMOCTH MEXAY BEIMYMHAMU: CKOPOCTh, BpEMs, PACCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOMMOCTD,
MIPOU3BOIUTENILHOCTD, BpeMsl, 00BEM pabOTHI.

HaxonuTs 3HaueHune GyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuil cnocod mpencTaBieHHs] U aHajdu3a UH(OpMalMU, U3BJIEKaTh U MHTEPHPETUPOBATH MHPOPMAINIO U3 I'padUKOB peallbHbIX
IIPOLIECCOB U 3aBUCHMOCTEN.

K koHIty o6yueHus B 8 kjacce 00yJaromuics MoydyuT CaeyIomue NpeIMeTHbIE pe3yIbTaThl:

Yucia 1 BLIYUCJIECHUSA



Hcnonp30BaTh HaydalbHbIE MPEACTABICHUS O MHOXECTBE ACUCTBUTEIBHBIX YHCEN JJIS CPAaBHEHHS, OKPYIJICHHS W BBIYMCICHHHA, W300pa’kaTh
JNEHUCTBUTEIIbHBIE YHCIIA TOUKAMU Ha KOOPJAUHATHON MPSIMOM.

[TpumeHsTH MOHATHE ApUPMETUYECKOTO KBAAPATHOTO KOPHSI, HAXOAUTh KBa/IpaTHbIE KOPHU, UCIOJIB3YS MPU HEOOXOAUMOCTH KaJIbKYJISITOP, BBIMOJIHATh
npeoOpa3oBaHus BRIPAKEHHIA, COACPIKALINX KBAJApaTHbIE KOPHHU, HCIIOJIB3YsI CBOMCTBAa KOPHEH.

Hcnonb3oBarh 3anucu OOJIBIINX U MAJIBIX YUCEI C TOMOIIIBIO JECATUYHBIX Apo0Oeit u creneneit uncia 10.

AsiredOpanyeckue BbIpasKeHM sl

[IpuMeHsITh MOHSATHE CTENEHU C LIEIbIM MTOKa3aTelIeM, BBIMOIHIATH MPeoOpa30oBaHusl BIPAKEHUH, COJEpkKAIIUX CTETICHHU C IIeJIbIM [T0Ka3aTesIeM.

BbINONMHATE TOXAECTBEHHbIE NMPEoOpa30BaHMs PAllMOHAJIbHBIX BBIPAXKEHUN HA OCHOBE NpaBWJ JEHCTBUN HAJl MHOTOWIEHAMH U aIreOpanvyecKUMHU
JPOOSIMHU.

PacknanpiBath KBagpaTHBINA TPEXUIEH HA MHOKUTENH.

[TpumensTh npeoOpa3zoBaHusl BIPAKEHUHN AJIs PELICHUS Pa3InYHbIX 3a/1a4 U3 MATEMAaTUKH, CMEKHBIX MPEIMETOB, U3 PEabHOU MPAKTUKU.

YpaBHeHus1 1 HepaBeHCTBA

Pemarsb nuHeiiHble, KBaJpaTHbIE YPAaBHEHUS U PALIMOHAIBHBIE YPABHEHMSI, CBOASILIUECS K HUM, CHCTEMBI JIBYX YPaBHEHUH C IBYMSI IEPEMEHHBIMH.

[TpoBOIUTH pOCTENIIINE UCCIIEJOBAHUS YPaBHEHHUM U CUCTEM YpaBHEHHI, B TOM YHCiIe C IPUMEHEHHEM IrpauuecKuX MpeICTaBIeHHH (yCTaHaBINBATh,
MMeeT JIM ypaBHEHHE WIIM CUCTEMa YPaBHEHUH PEleHHts], €CIIM UMEET, TO CKOJIbKO, U TIpoyee).

[lepexonuTth OT ci0BECHON (OPMYJIHMPOBKHU 3a1auu K €€ anreOpanyeckod MOJEIN C MOMOUIbI0 COCTABIICHUS YPABHEHMS] WM CUCTEMbl YPaBHEHU,
UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/1a4M MOJIYYEHHbIN pe3ysbTar.

IIpMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB /ISl CPABHEHUS, OLIEHKHU, PEIIAaTh JIMHEWHbBIE HEPABEHCTBA C OJHON NEPEMEHHOM M MX CHCTEMBI, 1aBaTh
rpaduuecKyro WUTFOCTPALIMI0 MHOXKECTBA PEIICHU HEPaBeHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUHT

[lonumaths ¥ HMCNONB30BaTh (PYHKUHMOHAIbHBIE MOHSATHS U SA3bIK (TEPMHUHBI, CUMBOJMYECKHE O003HAYEHMsI), ONpENessATh 3Haue€HUEe (QYHKIHMHU IO
3HA4YEHHUIO apryMEHTa, ONpeeATh CBOMCTBA (DyHKIUH 110 €€ rpaduky.

Ctpoutb rpaduku 3JI€MEHTApPHBIX (PYHKIUH BUJA:



y=k/x,y =x2,y=x3,y=|x|, y = VX, onucsiBaTh CBOICTBA YHCIOBOI (yHKIHH 110 €& TpaduKy.

K koHIly 06ydenus B 9 kjacce 00yJaromuiics MOJIyqduT CIEeAyIOIINe MPeIMETHbIE PE3yIbTaThl:

Yucyia 1 BLIYUCTICHUS

CpaBHHBATH M YIIOPSIOYMBATh PAllMOHAILHBIC U UPPAIIMOHAILHBIC YHCIIA.

BeimonHaTs apupMeTHUSCKUE CHCTBUS C pallMOHAIBHBIMUA YHCIAMH, COYETash YCTHBIC M HHUCHMEHHBbIC MPUEMBI, BBIMOJHATH BBIUHCICHHUS C
UPPAlMOHAILHBIMH YUCIIAMHU.

HaxoauTh 3Ha4YeHHUs CTEIICHEH ¢ IEJIBIMU ITOKa3aTeIIMA U KOPHEH, BBIYUCIIATh 3HAYCHHUS YHCIOBBIX BBIPAKCHHUH.

OKpyIasTh ICHCTBUTEIIbHBIC YHCIIA, BBITOJHATH IPUKHUIKY PE3yJIbTaTa BEIYUCICHHIA, OLICHKY YMCIOBBIX BBIPAKCHHIA.

YpaBHeHUs] H HEPAaBEHCTBa

Pemrate nHEHBIC U KBaJlpaTHBIC YPAaBHEHHUsI, YPAaBHEHHUSI, CBOISIIUECS K HUM, IPOCTEHIITNE JPOOHO-pAIlMOHAILHBIC YPABHEHUSI.

Perrate cucteMsbl IByX JTMHEWHBIX YPAaBHEHUH C JIBYMS IEPEMEHHBIMH M CUCTEMBI JIByX YPAaBHEHUH, B KOTOPBIX OJIHO YPABHEHUE HE SIBJIICTCS JINHCHHBIM.

Perrats TEeKCTOBBIC 3a/1a4K aIreOpanuecKUM CII0COOOM € ITOMOIIBIO COCTABJICHUS YPABHEHUS M CUCTEMBI IBYX YPaBHEHHUH C IBYMs IICPEMCHHBIMU.

[TpoBOIUTH IPOCTEUIIIME UCCIICIOBAHUS YPABHEHHUI U CUCTEM YPaBHEHHIA, B TOM YHCIIE C IPUMEHEHHUEM IpaduuIeCKUX MPEACTaBICHHM (YCTaHABINBATD,
MMEeT JIM yPaBHEHUE WIIM CHCTEMA YPAaBHEHHI PEIICHHUS, €CITH UMEET, TO CKOJILKO, U TIpoUee).

Permrate nuHelHBIC HEpAaBEHCTBA, KBaIpAaTHBIC HEPABEHCTBA, M300paXKaTh PEIICHUE HEPABEHCTB HAa YUCIIOBOM MPSIMOH, 3aITMCHIBATH PEIICHHUE C TOMOIIIBIO
CHUMBOJIOB.

Perrats cucTeMbl TMHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIIOYAOIINE KBAJAPATHOE HEPABEHCTBO, H300pakaTh PEIICHUE CHCTEMBI HEPABEHCTB
Ha YUCIIOBOM MPSMOM, 3alIKChIBATh PEIICHUE C IIOMOIIBEO CHMBOJIOB.

Vcnonp30BaTh HEpABEHCTBA TIPU PEIICHUHU PA3IMYHBIX 3a]1a4.

DOYyHKIUHT

Pacrnio3naBath (QyHKIMH H3y4EHHBIX BHIOB. [[0Ka3bIBaTh CXEMaTHUYSCKH PACIOIOXKCHHE Ha KOOPUHATHOW IJIOCKOCTH TpaduKoB QYHKIMH BUa: Y =
kx,y=kx+b,y=kix,y=ax2+bx+c,y=x3,y= VX, y = |X|, B 3aBUCHMMOCTH OT 3HaYCHUN KO3(DDUIIUCHTOB, OMMCHIBATH CBOMCTBA (PYHKIIUH.

Ctpoutb 1 n300paxarb cxeMaTHYeCKH rpaduky KBaJpaTHUHBIX (PYHKIUI, ONMUCHIBATH CBOMCTBA KBaAPATUYHBIX (DYHKIMUN MO UX TpauKaMm.



Pacrnio3naBath KBaJipaTHYHYIO (QYHKIHIO 1O (hopMyIie, IPUBOAUTH PUMEPHI KBAAPATUYHBIX (PYHKUIUH U3 peabHON )KU3HU, (PU3UKH, TEOMETPHH.
YucaoBble MOCIEI0BATEILHOCTH H IIPOrPecCUH

Pacrnio3HaBaTh apupMeTHUYECKYIO M TEOMETPUYECKYIO IIPOTrPECCUH IIPH pa3HbIX CIIOcO0ax 3aJaHMsl.

BBINONHATE BRIYUCICHHS C HCIIOJIB30BAaHKEM (POpMYI N-TO WieHa apu(PMETHIECKON U T€OMETPHUECKOM MPOrpeCcCrii, CYMMBI IIEPBBIX N YJICHOB.
N300pakaTh 4iIeHBI MOCIEI0BATEIBHOCTA TOUYKAMH Ha KOOPIUHATHON TIOCKOCTH.

Pemate 3amaun, CBsI3aHHbBIE C YUCIIOBBIMH I1OCIEI0BATEIbHOCTSIMM, B TOM YMCIE 3aJaud U3 PEeaJbHOM JKU3HU (C UCIOJIb30BAaHUEM KaJlbKYISATOPA,

HU(PPOBBIX TEXHOJIOTHIA).



TEMATHYECKOE INTAHUPOBAHUE

7 KJIIACC
KoumnuectBo yacos
HaumeHoBaHue pa3jiesioB U TeM JuaexkTpoHHbIe (HU(pOBbHIE)
Ne ni/mm KoHTpoJbHbIe
NporpaMMbl Bcero o0pa3oBaTe/IbHbIE PeCypPChl
padoThI
1 “lucia 1 BEMHMCTERNS. ParonaneHee 25 1 Bu6maorexa LIOK https:/m.eds00.ru/7f415b90
qpcia
2 AJreOpanyecKie BhIPaKCHUS 27 1 bubnunoreka LIOK https://m.edsoo.ru/7f415b90
3 YpaBHEHUS U HEPABEHCTBA 20 1 bu6muoreka [IOK https://m.edsoo.ru/7f415b90
4 Koopaunate! u rpaduku. OyHkun 24 1 bubaunorexa IIOK https://m.edsoo.ru/7f415b90
5 [ToBTOpenue u 0600IICHNE 6 2 bubnunoreka LIOK https://m.edsoo.ru/7f415b90
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8 KJIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

Ne i/ 9 0
n/n — Beero JIeKTPOHHBIE (LU pOoBbIe) 00pa3oBaTebHbIe pecypChl

1 ANreOpantICCKHE BIPAXCHHUA. 15 bubmuoreka IIOK https://m.edsoo.ru/7f417af8
Anrebpanueckas 1poob

2 Huena u Bormcnenus. Koajpartsie 15 bubmmoreka I{OK https://m.edsoo.ru/7f417af8
KOpHHU

3 ¥/ PABHEHI 1 HEPABEHCTSA. 15 bubnunoteka LIOK https://m.edsoo.ru/7f417af8
KBanparHbie ypaBHEHUS

4 Aﬂre6pameucm? BHIPBRCHILL 5 bubnmorexa [IOK https://m.edsoo.ru/7f417af8
KBagpartsslii TpéxuneH

5 yPaBHeHHfI H HEPABEHCTBA. CHCTEMBI 13 bubmunoteka LIOK https://m.edsoo.ru/7f417af8
ypaBHCHUI

6 ¥ PABHEHI 1 HEPABEHCTBA. 12 bubnunoreka LIOK https://m.edsoo.ru/7f417af8
HepasencrBa
®Oynkuuu. OCHOBHBIC TOHATHS 5 bubmmoteka LIOK https://m.edsoo.ru/7f417af8
@yskunn. Yucnosbie GyHKIUH 9 bubnuorexa LIOK https://m.edsoo.ru/7f417af8
q .

9 HCHA 1 BRIHCHEII. CTeneih ¢ 7 Bubnmorexa LJOK https://m.edsoo.ru/7f417af8
IEJTBIM TTOKa3aTeeM

10 [ToBTOpenue u 06o0IIEHUE 6 Bbubnnoreka ITOK https://m.edsoo.ru/7f417af8
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9 KJIACC

KosuuecTBo yacos
HaunmeHoBaHue pa3iesioB U TeEM DjekTpoHHbie (HMppoBbIe) 06pa3oBaTebHbIE
Ne ni/m KonTpoJbHbIe
MporpamMmal Bcero pecypcsl
padoThI
1 Hluena u BerHCnCHHA. JICHCTBHTEbHEE 15 1 Bu6mmorexa LIOK https://m.edsoo.ru/7f419d08
qucia
2 OyHKIMN 16 1 bubnmoreka LIOK https://m.edsoo.ru/7f419d08
3 yPaB?eHm " Hepaia CHCTBA. ¥ PABHEHIS C 12 1 bubnunotexa [IOK https://m.edsoo.ru/7f419d08
OJTHO¥ MepeMeHHOMN
4 YPaBHeHHf M HepaBeHCTBa. CHCTeMEI 12 1 bubmmoreka ITOK https://m.edsoo.ru/7f419d08
ypaBHEHUI
YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 13 1 bubnunotexa [IOK https://m.edsoo.ru/7f419d08
YucioBbIe MTOCIIEN0BATEILHOCTH 15 bubmnorexka IIOK https://m.edsoo.ru/7f419d08
7 HOBTOP eHHE, 060BIICHHE, CHCTEMATH3ALHA 19 4 bubnunorexa [IOK https://m.edsoo.ru/7f419d08
3HaHHUI
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