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HOACHUTEJBHASA 3AIIMCKA

Pabouas mporpamma ydueOHOro npenmera «Airedpa» Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHHs COCTABJIIEHA HA OCHOBE
TpeboBanuii K pesyapTataM ocBoeHus @DPOII OOO, yrBepkIeHHOM npukazoM MwuHuUcCTepcTBa mnpocBenieHuss PO or
18.05.2023 Ne 370; nnanupyeMbIM pe3yjbTaTaM 00yueHus B cooTBeTcTBUU ¢ 00HOBIEHHBIM DI'OC OOQO, yTBEpKI€HHBIM
npukazoMm MunmucTepcTBa npocBemenus PO 31 mas 2021 r. Ne 287; denepanbHoii paboueit mporpamMmoi mo anredpe, ¢

yuétom DeaepaibHON pabodeit mporpaMMbl BOCIIUTAHUS.

B paboueit mporpaMmme yuTeHbI ujeu u nosoxkenus: Konueniuu npenoaaBanusi marematuku B Poccuiickoit denepanu
(yrBepxaEHHOM pacnopskenueM [IpaBurensctBa Poccuiickoit @enepannu ot 9 anpenst 2016 r. Ne 637-p) .
Pabouass mporpamMmma 1o ainredpe NpencTaBiIsIeT COOOKW METOAMYECKH O(OPMIICHHYIO KOHKPETH3alUUI0 TpeOOBaHUMI

o0HOBIeHHBIX PI'OC OO0 u pacKkpbIBacT UX peaM3aIUI0 Yepe3 KOHKPETHOE MPEIMETHOE COJIEPIKAHUE.

PaGouast mporpamma mo anrebpe B 7-9 kiaccax sIBISE€TCS COCTaBHOW YaCThIO OCHOBHOM 00pa3oBaTenbHON MPOrpaMMbl

OCHOBHOTrO 00111er0 00pazoBanuss MAOY COLI Ne 25 ropona TromeHHu.
Jlns peanu3aiuy IporpaMMbl UCTIONB3YIOTCSl YUEOHUKU:

7 xn.: Anredpa 7 knacc: y4eOHUK /I yqalluxcs 00111eo0pa3oBaTesbHbIX YUpexkaeHui / noa penakuuen A.I'. Mepaisk, B.b.

[Tononcknii, M.C. Sxup. — M.: [Ipoceemenne, 2021r.

8 kiI.: Anrebpa 8 Kyacc: yueOHUK JIJIs1 ydamuxcsi 001eo0pa3oBaTeNbHbIX yupexaeHu / moj penakmueit A.I'. Mep3msk, B.b.

ITononckuit, M.C. SAxup. — M.: IIpocsenienue, 2021r.

O xn.: Anrebpa 9 kacc: y9eOHUK /IS yJaImuxcs 001eo0pa3oBaTeNbHBIX YupexkaeHuii / moj penakiuein A.I'. Mepsisik, B.b.

ITonouckuii, M.C. SAxkup. — M.: IIpocsenienue, 2022r.



B cucreme OOO/COO yueOHBIN mpenmer AnreOpa, u3ydaemblii Ha 0a30BOM, BXOJWT B MPEAMETHYIO 00JIacTh

Maremaruka .
VY4eOHbIM M1aHOM Ha u3yueHue Anredpsl orBoauTcs 306 yacos: B 7, 8, 9 kinacce no 102 vaca (3 yaca B Hefeno0),

N3 nux 16 vacoB 3a 3 roga oOy4deHUs! BBIJEICHO Ha MPOBEACHHUE OLICHOYHBIX MPOIEAYp, YTO He mpeBbimaer 10% ot
Bcero oorema yueoHoro Bpemenu (mrucbmMo Munmnpocsemenus: Poccun Noe CK-228/03 u Poco6pnanzopa Ne 01.169/08-01 ot
06.08.2021): 7 kiacc — 5 yacoB Ha MPOBEIEHNE KOHTPOJIBHBIX paboT; 8 Klacc — 5 4acoB HA MPOBEJACHUE KOHTPOJIBHBIX PadoT;

9 knacc — 6 yacoB Ha MPOBEJEHUE KOHTPOJIbHBIX PadoT.
O01mas xapakTepucTuKa y4e0HOro npeaMmera «Ajareopa»

Anrebpa sBIsETCS OJHUM U3 ONOPHBIX KypCOB OCHOBHOI'O O0IIEro oOpa3oBaHMs: OHA 0OECIeUNBAET U3yUEHUE JPYTUX
JUCLMIUINH, KaK €CTECTBEHHO-HAyYHOro, TaK M TYMaHUTApHOTO LMKIJIOB, €€ OCBOCHHME HEOOXOIUMO ISl MPOJOJIKEHUS
oOpa3oBaHHsl W B TIOBCETHEBHOW XM3HU. Pa3BuTme y oOydaromuxcsi HAay4HBIX MPEICTABICHUNA O MPOUCXOXKIACHUU U
CYIIHOCTHU anreOpandeckux a0CTpaKIMid, CIOCO0e OTpaKEHUSI MaTeMaTHIECKOW HAYKOH SBIICHUH U MPOIIECCOB B MPHUPOJE U
oO1iecTBe, pojii MaTeMaTHYECKOro MOJEIMPOBAHUS B HAyYHOM IO3HAaHMM M B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHHUIO
HAyYHOTO MHUPOBO33PEHUSI U KAYECTB MBIIIJICHUS, HEOOXOAUMBIX ISl aJaNTalid B COBPEMEHHOM LU(POBOM OOILECTBE.
N3yuenue anreOpbl oOecreymBaeT pa3BUTHE yMEHHUS HaOI0/aTh, CpPaBHUBAThb, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBINIJICHHUS, CTIOCOOHOCTH apTryMEHTUPOBAaHHO OOOCHOBBIBATH CBOM ACHCTBHS W BBIBOABI, (POPMYIHPOBATH
yTBepkaeHus. OcBoeHHEe Kypca anreOpbl 00ecreyrnBaeT pa3BUTHE JJOTMYECKOTO MBIIICHHUS O0yUYalOIIUXCs: OHU UCIOJIb3YIOT
JEAYKTUBHBIC M WHAYKTHUBHBIE PAcCYyXICHUsS, 0000IIeHNEe M KOHKpPETU3aIHio, adCTparupoBaHue u aHajoruto. OOyueHue
anredpe MpenrnoyaraeT 3HaYUTEIbHbIA 00bEM CAMOCTOSITEILHONW NIEATEIBHOCTH O0YYarOIIUXCs, TTOITOMY CaMOCTOSITEIBHOE
pelIeHre 3a1a4 SBISETCS peaan3alueil 1esTeIbHOCTHOTO MPUHIINIA 00YyIeHUS.

B crpyktrype mporpammel yuyeOHOro kypca «Ainredpa» sl OCHOBHOTO OOILIEro oOpa3oBaHHUsS OCHOBHOE MECTO
3aHUMAIOT COJEPKATEIILHO-METOANYECKHUE TUHUN: «HYuCIa 1 BRIYUCICHU», «ANTeOpandeckue BIPAXKECHU», « Y paBHEHUS U
HepaBeHCTBa», «DyHkunm». Kaxxnas u3 3TUX coaepkaTeNbHO-METOJUUYECKUX JIMHUN pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET
M3YYEHHUS Kypca, B3aUMOJICHCTBYS C JPYTMMH €ro JUHUSIMH. B xo1e n3ydeHus: yueOHOro Kypca 00y4JarommumMces IpUX0IuTCs



JIOTUYECKH PACCYXAaTh, UCIOJIB30BATh TEOPETHUKO-MHOKECTBEHHBIN S3bIK. B CBsi3U ¢ 3TUM B mporpammy y4eOHOTO Kypca
«AnreOpa» BKJIIOYEHBI HEKOTOpPHIE OCHOBBI JIOTMKH, MPEICTABICHHbIE BO BCEX OCHOBHBIX pa3zefiax MaTeMaTHYECKOTO
o0pa3oBaHHsI W CHOCOOCTBYIOLIME OBJIAJICHUIO OOYyYarOUMMHUCS OCHOB YHHBEPCAJIBHOIO MAaTEMaTUYECKOrO s3bIKa.
ConeprkaTenbHON U CTPYKTYPHON 0COOEHHOCTBIO yueOHOTO Kypca «Airedpay sIBISIETCS] €r0 MHTETPUPOBAHHBIN XapaKTep.

Conepxxanue nuHUM «Yucina W BBIUMCICHUS» CIY>KAT OCHOBOM JJisl JlaldbHEHIIEro H3y4YeHHs] MaTEeMaTHKH,
CIOCOOCTBYET Pa3BUTHIO Y O0YYAIOUINXCS JJOTUYECKOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHUS TOJIB30BATHCS aJIrOPUTMaMHU, a
Tak)Ke MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAMMBIX IJI MOBCETHEBHOW >KM3HU. Pa3BUTHE MOHATHSA O 4YHUCIE HA
YpPOBHE OCHOBHOIO OOIIEro OOpa3oBaHUSl CBA3aHO C PALMOHAIBHBIMU U HPPALMOHAIBHBIMH YHUCIaMH, (POpMUpPOBaAHUEM
IPEJICTAaBICHUA O JIEHCTBUTEIBHOM YHCIE. 3aBEpLIEHUE OCBOCHHS YHMCIOBON JIMHUU OTHECEHO K CpelHEMY O0IIeMy
00pa30BaHUIO.

Conepxxanue ABYX aireOpanyeckux JHHHA — «AdreOpandyeckue BBIPAXKEHUS» U «YPAaBHEHUS U HEPABEHCTBA»
crocoOCTBYeT (OPMUPOBAHUIO Yy OOYyYaIOIIUXCS MaTeMaTHYEeCKOro ammapara, HEOOXOAMMOTro sl peIIeHHs 3ajad
MaTEeMaTHKH, CMEXHBIX MPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ady. Ha ypoBHEe OCHOBHOro oOuiero oopazoBaHUs
yueOHBIN MaTepuaj rpyniupyercss BOKPYT palllOHAJIbHBIX BbIpakeHUI. AnreOpa 1eMOHCTPUPYET 3HAUCHHE MaTEMaTHUKU KaK
A3bIKa JUIsSl IOCTPOSHUSI MaTeMaTHUYECKUX MOJIENIEH, ONKUCaHus MPOLECCOB U SIBJICHUN peaibHOro mupa. B 3amaun oOyueHus
anredpe BXOAAT TaKkKe NalibHEHIIee pa3BUTUE AITOPUTMHUYECKOTO MBIIUICHHS, HEOOXOAMMOTr0, B YaCTHOCTH, IS OCBOCHHUS
Kypca HH(POPMATUKH, WU OBJAJCHHE HaBbIKAMHU JE€IyKTUBHBIX paccyxjeHuid. lIpeoOpa3zoBaHue CUMBOJIBHBIX (HOpPM
CHOCOOCTBYET pa3BUTHIO BOOOpaXKEHHsI, CIIOCOOHOCTEN K MaTEMaTHUE€CKOMY TBOPUECTBY.

Conepxanve GyHKIIMOHATBHO-TpaUUEeCKON JUHUN HAIEIICHO Ha MOJyYeHHe 00yJaromMUMUCS 3HaHUK 0 (DYHKITUSAX KaK
BaKHEWIIEH MaTEMaTUYECKON MOJEIH JIJIsl OMMCAHMS M UCCIEAOBaHUS pa3HOOOPAa3HBIX MPOLIECCOB U SIBIICHUN B MPUPOAE U
oOmecTBe. HM3yueHue wmaTepuana CrHocOOCTBYET pa3BUTHIO Yy OOYYAIOMIMXCS YMEHHUS HCIOJIb30BaTh pa3InYHbIC
BBIPA3UTEIIbHBIE CPEJICTBA SI3bIKA MAaTEMATUKU — CIIOBECHBIE, CUMBOJIMUECKHE, TpaduyecKre, BHOCUT BKJIAJ B (pOPMUPOBAHUE
MIPEACTABJICHUM O POJIM MAaTEMATHUKU B PA3BUTUH ITUBUIU3AINUN U KYIbTYPHI.

CornacHo ydyeOHOMY IulaHy B 7-9 kiaccax u3y4aeTcsl y4eOHbI Kypc «AnreOpa», KOTOPBIA BKIIIOUAET CIIEAYIONINE
OCHOBHBIE pa3fienbl cofepxkanus: «Hucaa u BEIYUCICHUS, «Are0pandecKiue BhIPaKEHUD», «YpaBHEHHS] U HEPABEHCTBAY,
«DYHKIUW.



COJEPXAHUME OBYUYEHUA
7 KIIACC

Yucaa 1 BBIYUCTCHUSA

Hpobu 0OBIKHOBEHHBIE U JIECATUYHBIE, TIEPEXO/ OT OJHOM (POpPMBI 3amucH apodel K apyroil. I[ToHsTHe panmoHanbHOrO
4uCla, 3aluCh, CPAaBHEHHE, YINOPSAOYMBAHHUE PALMOHAIBHBIX Yuceld. ApUpMETHYECKHE ACHCTBUS C PALMOHAIBHBIMU
yuciaMu. Penienue 3a1a4 u3 peaqbHOM MPaKTUKU HA YacTH, HAa JPpOOH.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeleM: OINpesesieHue, MpeoOpa3oBaHUe BHIPAKEHUN HAa OCHOBE OIPEAETICHUS, 3alHUCh
Oonpmx uucen. IIpoueHTsl, 3amuch NPOUEHTOB B BUAE APOOM M ApoOM B BUAE NPOLEHTOB. TpH OCHOBHBIE 3a/lauyd Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaIbHON ITPAKTUKH.

[IprMeHenne MPU3HAKOB IETMMOCTH, PA3JIOKEHNE HA MHOKUTENIN HATYPAJIbHBIX YHCEIL.

PeanbHble 3aBUCHMOCTH, B TOM YHCJIE IpsiMasi U 0OpaTHasi MPONOPLHOHAIBHOCTH.

AJire0panvecKue BbIPaKEeHUs!

IlepemeHHBIE, UMCIOBOE 3HAYEHUE BBIPAKEHUS C NepeMeHHOM. JlomycTuMble 3HaueHHs nepeMeHHbIX. [IpencraBnenue
3aBUCUMOCTH MEXy BeTUUMHAMU B BUJie (hopmyiibl. Beruncnenus no popmynam. [IpeodpazoBanne OyKBEHHBIX BBIPAXKEHUMH,
TOXKJIECTBEHHO paBHbIE BBIPAKEHUS, MpaBuUia NpeoOpa3oBaHUS CyMM U IPOU3BEACHUMN, MpaBUJIa PACKPBITHS CKOOOK U
MpPUBEICHUS TOJIOOHBIX CIaraeMbiX.

CBolicTBa CTENEHH C HATYPAJIBHBIM ITOKA3aTEIIEM.

OnHowieHsl 1 MHOrouwjaeHbl. CreneHb MHOrowieHa. COKEHHE, BBIUATAHUE, YMHOXEHHE MHOTOWICHOB. DOpMyIbl
COKpPAlIEHHOIO0 YMHOJKEHMS: KBaJpaT CyMMbl M KBaApar paszHocTd. Dopmylia pasHOCTHM KBaapaToB. Paznoxxenue
MHOT'OYJICHOB HA MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHue, KOPEHb YpaBHEHUS, IpaBUiia IPeoOpa3oBaHusl ypaBHEHUS, pABHOCUILHOCTh YPABHEHU.

JluHerHoe ypaBHEHUE C OJTHOW MEPEMEHHOW, YUCIIO KOPHEN JIMHEWHOTO YPABHEHMS, PEIICHUE JIMHEWHBIX YPABHEHUMU.
CocraBieHue ypaBHEHUN 110 YCIOBUIO 3aa4u. Perenrne TeKCTOBBIX 3371a4 C NOMOILBIO YPABHEHHUI.



JIuHeliHOe ypaBHEHHE C JBYMs IEepeMEHHbIMU U ero rpaduk. Cucrema [BYX JMHEHHBIX YPaBHEHHM C JBYyMs
nepeMeHHbIMU. PelieHne cucteM ypaBHEHUH COCOOOM MOACTaHOBKH. [IpuMepsl pelieHrs TEKCTOBBIX 3a/lad C MOMOILBIO
CUCTEM YPaBHECHUM.

DOyHKUUHA

KoopanHara Touku Ha npsaMoi. YHCIIoBbIe MPOMEXYTKH. PaccTosiHMEe MeX Ty 1ByMsI TOUKAMHA KOOPJAUHATHOM IIPSIMOM.

[IpsimoyronbHast cuctema koopauHat, ocu Ox u Oy. AOcuucca U OpAMHATa TOYKHM HAa KOOPAWHATHOW TIOCKOCTH.
[Tpumepsr rpadukoB, 3agaHHbIX (opmynamu. UteHue rpadukoB peanbHbIX 3aBucuMmocted. [lomstue dynkuuu. I'padux
¢yuxuun. CpoiictBa (ynkiwmii. Jluneitnas ¢ynkius, e rpadpuk. I'paduk dyukimm y = [x|. T'paduueckoe pemienue
JIMHENHBIX YPABHEHUN U CUCTEM JIMHENHBIX YPABHEHUN.

8 KUIIACC

Yuciaa 1 BBIYUCTCHUSA

KBagpatueiit kopenb u3 uucina. [lousarue o0 uppanuoHaibHOM uucie. JlecaTuunbie TpUOIMKEHUST UPPAIMOHATIBHBIX
yucen. CBoiicTBa apuMETHUECKUX KBAJAPATHBIX KOPHEH U MX MPUMEHEHUE K MPEeOoOpa30BAHUIO YHMCIIOBBIX BBIPAXKEHUN U
BBIUMCJICHUAM. [[€eICTBUTENIBLHBIC YHCIIA.

Crenenb ¢ 1enbIM NTOKa3aTeneM U e€ cpoiicTBa. CTaHaapTHas 3aMUCh YUCIA.

AJire0OpanvecKue BbIPaKEeHUs!

KBanparhsiil TpExuiieH, pa3ioxKEeHNE KBAAPATHOTO TPEXUIICHA HA MHOKUTEU.

Anrebpandeckast 7poOb. OCHOBHOE CBOMCTBO anredOpandeckoi npodu. CroxeHue, BEIUUTAHUE, YMHOXKEHUE, JICJICHHUE
anreOpanueckux aApooOei. PairoHabHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHHe, ¢opMyna KOpHEW KBaapaTHOro ypaBHeHUs. Teopema Buera. Pemenue ypaBHEHWMI,
CBOJISIIIIUXCS K JIMTHEHHBIM U KBaApaTHbIM. [Ipocreiimme TpoOHO-paliiOHaIbHbIC YPAaBHEHHUS.

I'paduyeckass uHTEprHpeTanusi ypaBHEHUM C JABYMsI TMEPEMEHHBIMH U CHUCTEM JIMHEWHBIX YpaBHEHHH C JIByMS
nepeMeHHbIMU. [IpuMepsl pelieHns: CUCTEM HEJIMHEMHBIX YPaBHEHUM C IByMsI IEPEMEHHBIMH.

Pemenre TekCTOBBIX 3a7a4 anreOpanvdecKuM CIiocoOoM.

UucnoBple HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OTHOM NEPEMEHHON. PaBHOCWMIIBHOCTL HEPABEHCTB. JIMHENHbIE
HEPABEHCTBA C OJHOM NepeMeHHON. CUCTEMBI TUHEMHBIX HEPABEHCTB C OJHON NEPEMEHHOM.



DyHKUNHA

[Tonstue pynkunu. O6IacTh OnpeaeaeHus U MHOKECTBO 3HaueHn GyHKIH. CrocoObl 3a1aHus (PyHKIUHA.

I'paduk dpynkun. Urenue cBoicTB Ppynkuuu no e€ rpaduxy. [Ipumepsl rpadukoB QyHKIMA, OTPaXKAIOUINX peaTbHbIE
IPOLECCHI.

OyHKIMH, OMUCHIBAIONIUE IPSIMYIO U O0OpaTHYIO IPOMOPIIMOHATIFHBIE 3aBUCUMOCTH, UX rpa@uku. OyHKIUU y = X2, y =
x3, y = \x, y=|x|. [pauueckoe pelreHne ypaBHEHHil i CUCTEM YPABHEHHIL.

9 KUIIACC

Yucaa 1 BBIYUCTCHUSA

PannoHanpHbple 4MClia, UppalMOHANbHBIE YHCIA, KOHEUHbIE U OECKOHEYHbIE JI€CATHYHBIE IpoOU. MHOXKECTBO
JNEUCTBUTEIBHBIX YHCEJ, JCHCTBUTENIbHbIE YHCIA KaK OECKOHEUHbIE JecATUYHblE JpoOu. B3anMHO OJHO3HAYHOE
COOTBETCTBUE MEXAY MHOKECTBOM JEHCTBUTEIBHBIX YMCEI U KOOPAUHATHON IIPSIMOM.

CpaBHeHHE JIEHCTBUTENBHBIX YUCEN, apu(PMETUIECKUE IEUCTBUS C IEHCTBUTEIBHBIMU YHUCIAMH.

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUPA, JIIUTEILHOCTD MIPOLIECCOB B OKPY’KAIOILIEM MUPE.

[Tpubnnk€HHOE 3HAYEHHE BEJIMYUHBI, TOUHOCTh NpuOmmkenus. Okpyrienue yucen. [Ipukuaka u oueHka pe3ynbTaToB
BBIUHCJICHUU.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHne ypaBHEHUMN, CBOISIIUXCA K TUHEUHBIM.

KBampatHoe ypaBHeHue. PemieHue ypaBHEHHI, CBOASIIMXCS K KBaJapaTHbIM. bukBaapatHoe ypaBHeHHE. [Ipumepsr
pelIeHNs YPaBHEHUM TPETHEN U YETBEPTOM CTEIIEHEN PA3JI0KEHUEM HA MHOKUTEIIN.

Pelenue nqpoOHO-panimoHaIbHBIX YpaBHEHUN. PelieHne TeKCTOBbIX 3a/1a4 anre0OpanyeckuM METOI0M.

VYpaBHeHue ¢ JByMsi TepeMEHHBIMH W ero Tpaduk. PermeHue cucteM ABYyX JMHEHHBIX YypaBHEHHH C JBYMs
nepeMeHHbIMU. Pelienne cuctem AByX YpaBHEHHM, OJTHO U3 KOTOPBIX JIMHEWHOE, a IPyroe — BTOpo# crenenu. [ paduyeckas
MHTEPIIPETALNS CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 aNreOpandecKuM CIocoooM.

HucoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OAHOU NEPEMEHHOM. Pellenre cucTeM JINHEMHBIX HEPABEHCTB C OJJTHOM ITEPEMEHHOM.
KBanpatnble HepaBeHCTBa. ['paduueckast MHTepHpeTaIis HEPABEHCTB U CHCTEM HEPABEHCTB C ABYMsI IEPEMEHHBIMHU.



DyHKUNHA

KBanpatnunas Qynkuus, e€ rpagux u cBoictBa. [lapaGona, KOOpAMHATHI BEPIIMHBI MapaloJibl, OCh CHUMMETPHH
1apadoJibl.

I'paduxu dyuximit: y = kx, y =kx + b, y =k/x, y = x3, y = Vx, y = [x| u ux cBoiicTsa.

YucioBbIC MOCIEI0BATEILHOCTH U NIPOrPecCum

[ToHsiTHE YMCIOBOW MOCIEN0BATENBHOCTH. 3a/IJaHUE TTOCIEI0BATEIbHOCTH PEKYPPEHTHOM (hopmynnoi u Gopmyson n-ro
YJICHA.

Apudmernueckass U reoMmeTrpuyeckas nporpeccur. PopMynbl n-ro 4ieHa apuPpMETHUYECKOM M TIe€OMETPUUYECKON
IIPOTPECCHI, CYMMBI IIEPBBIX /1 YICHOB.

N300paxeHne wieHOB apU(PMETHUECKOH M TeOMETPUYECKOW MPOrpeccHil TOYKaMU Ha KOOPAMHATHOW IUIOCKOCTH.
JIMHENHBIN U SKCIIOHEHINUAIBHBIN pOCT. CII0XKHBIE TPOLICHTBHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMY H© HACTOSIEMY POCCUHCKOU
MaTeMaTUKH, LIEHHOCTHBIM  OTHOIIEHWEM K  JIOCTHXKEHHSIM  POCCHICKHUX
MAaTEMATUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00SI3aHHOCTEH Ipak/laHWHA U peau3allii ero
npaB, TMPEJICTABICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUN, MPOILEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKIACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJTIbHO-3TUUYECKUX TTPUHIIUAIIOB B ICATEILHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAHOBKOM Ha aKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUsI Ha TPOTSDKEHUHM BCEHM JKU3HU MJIs YCHEIIHOW TpodeccrnoHalIbHON
JIEATEIIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOILMOHAIBHOMY U  3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajiayd, PEUICHUM, pPacCYXKIECHUM, YMEHHUIO BHUIEThH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTAlMEd B JIEATEIBHOCTA HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI YEJIOBEKA, MPUPOJBI U
oOliecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HaykKH Kak cQepbl YelloBeueCcKOi
JIeATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl PA3BUTHUS ITUBWIM3AIINU,
OBJIQJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUS MHpPA, OBIAJECHUEM NPOCTEUIIMMHU HABBIKAMU HCCIIEIOBATEIIHCKON
JEATEIIbHOCTH;



6) ¢usmueckoe BocnuTtanue, GopmMHupoBaHHMEe KYJbTYPbl 310POBbS H
IMOUMOHAJIBLHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKUE 3HAHWUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHSI  3JA0POBOTO  00pa3a JKW3HH  (3J0pOBOEC  IHUTAHHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHABIXa, pErysapHas ¢uznueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQICKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OMIMOKY M TaKOTO e IpaBa JIPYyroro 4ejaoBeKa;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMEHEHUE MATEMaTUYECKUX 3HAHWM JJIs1 PEIIEHUs 3a/1a4
B 00JIaCTH COXPAHHOCTH OKPYXAIOIIeH Ccpelbl, IJIaHUPOBAHUSI MOCTYIKOB U
OLCHKM WX BO3MOXHBIX MOCJEICTBUM JJI1 OKPYXKAIOWIEH CPENbl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanranus K U3MEHAWINMMCSH YCJOBHAM COLMAJBLHON U NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEU KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUThCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHOHN ACATEILHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJUMOCThIO B (DOPMHUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIMpOBaTh WS, IIOHITHS, TUIIOTE3bl 00 00BEKTAX U SABJICHUSAX, B TOM YHUCIIC
paHee HEM3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHCTBUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH U
MOCJICACTBUS, (OPMHPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3zoBble Jiornueckue aeicTBUA:

. BBISIBIISITH " XapaKTEPHU30BaTh CYILLIECTBEHHbIE MIPU3HAKU
MaTEeMaTHYECKUX OOBEKTOB, TOHATUN, OTHOLICHUM MEXAy TOHSATUSIMH,
bopMyaMpoBaTh ONpEAEICHHs TTOHITHI, YCTaHABIUBATh CYILIECTBEHHBIA MPU3HAK
KiIaccu(ukanmy, OCHOBaHMS It OOOOINEHHST U CpPaBHEHHUS, KpUTEPUU
MPOBOJIMMOTI0 aHAJIN3A;

. BOCIIPUHUMATh, (OPMyIHUpPOBaTh U MPeoOpPa3OBBIBATH CYKICHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;



. BBISBJISIT ~ MaTeMAaTHYECKUE  3aKOHOMEPHOCTH, B3aMMOCBS3U U
npoTUBOpeurs B ¢akTax, JaHHBIX, HAOMIOJACHUSAX W YTBEPKICHMSIX, MpeaiaraTh
KPUTEPUH JIJIs BBISIBIICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUHH;

. JieaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3AKITFOUCHHH 110 aHAJIOTHH;

. pa3duparth JI0Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPXKIACHUH (MPSIMbIC U
OT TIPOTUBHOI0), IPOBOJUTH CAMOCTOSTEIHHO HECIOXKHBIC JI0Ka3aTelbCTBA
MaTeMaTU4eCKnX (DaKTOB, BHICTPAUBATh APTyMEHTAIUIO, MIPUBOAUTH IMPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

. BBIOHpaTh CMOCOO pelmieHus: yd4eOHOH 3a1ayuu (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeIbCKHe 1eiiCTBUS:

. WCITOJIB30BaTh  BOIMPOCHI  KaK  HCCIEAOBATCIIbCKUH  MHCTPYMEHT
no3HaHus, GOPMYIUPOBATH BOMPOCH], (PUKCUPYIOUIUE MPOTUBOPEUNE, MpodIeMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (hOopMUpOBaTH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHUE;

. MIPOBOJIUTH TIO CAMOCTOSTENIHO COCTaBJICHHOMY IUTaHY HECIIOKHBIH
DKCIIEPUMEHT, HEOOJBIIIOE HWCCIASAOBAaHUE 10 YCTAHOBICHHUIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEXTY COOOM;

. CaMOCTOSITeILHO  (OpMYJIUpPOBaTh  00OOIIEHWS W BBIBOABI 11O
pe3ynbTaTaM  TPOBEACHHOTO  HAONMIOMEHWS,  WCCICAOBaHUS,  OIICHUBATH
JIOCTOBEPHOCTH TIOJTYYCHHBIX Pe3yIbTaTOB, BRIBOJIOB U 000OIIICHMIA,

. MIPOTHO3WPOBATh BO3MOYKHOE PA3BHTHE TPOIECCA, & TAKKE BHIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nunopmanueii:

. BBISIBIIATH HEJIOCTATOYHOCTh M W30BITOYHOCTh WH(MOPMAINH, JTaHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3a]a49H;

. BBIOMPATh, aHATM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

. BBIOMpATh (OpMY mMpeacTaBieHrus WHGOPMAIMK W HILTIOCTPUPOBATH
peraeMbIe 33191 CXeMaMU, THarpaMMaMi, HHOW rpadKol U UX KOMOMHAIMSMU;
. OIICHMBATh HAJA&KHOCTh HH(POPMAIIMH 10 KPUTEPHUSAM, MPEAIOKCHHBIM

YUUTEJIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIE y4eOHbIe JeHCTBHSA:

. BOCIIPUHUMATh U (GOPMYIUPOBATH CYKJEHUSA B COOTBETCTBUU C
YCIIOBUSIMU U UEISIMU OOIIEHHS], CHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOI TOUKY
3pE€HHS B YCTHBIX U MHCBbMEHHBIX TEKCTaX, JABATh IMOSCHEHUS IO XOAY PEIICHUS
3a/1a4i, KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTAaT;



. B X0 OOCYXJEHHUS 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYX)IaeMOii
TEMbI, IPOOJIEMBI, pelllaeMOM 3a/lauu, BbICKa3bIBaTh MJICH, HAIIEJICHHbIE HA TTOMCK
pELIEHHUS], COMOCTABIATh CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuanora, oOHapy>KMBaTh PAa3jIM4Me W CXOICTBO IMO3WIMN, B KOPPEKTHOU (opme
dbopMynTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,

. NPEACTABIATh  pPE3YyJIbTaThl  PELICHUS  3aJayd, JKCIIEPUMEHTA,
UCCJIEIOBAHUSI, TPOEKTa, CAMOCTOSATEIHLHO BBIOMpPATh (opMaT BBICTYIUICHUS C
y4€TOM 3aJ1a4 IPE3EHTAUU U OCOOEHHOCTEN ayAUTOPUH;

. IIOHMMAThb W  UCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHOW |
WHIMBHUIYaJIbHON paOOThI P PEHICHUN yUeOHBIX MaTEeMaTHYECKUX 3a]1aY;
. IIPUHAMATh  LE€JIb  COBMECTHOM  JCATEIBHOCTH,  IUIAHUPOBATH

OpraHM3alMIi0 COBMECTHOM palOoThl, paclpenessaTh BUIbl padoT, JOroBapuBaThC,
00CyX)aTh MPOIECC U PE3yIbTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKUX JTFOJIEH;
. y4acTBOBaTh B TIpPYNIOBBIX (opmax padoTel (oOcyxaeHus, OOMeH
MHEHHUSIMH, MO3TOBBIE IITYPMbI M JIPYTH€), BBINOJHATH CBOIO YacTh pabOThI U
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYrMMH YJIE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSAM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBUS.

PeryasiTuBHbIE YHHBepcaJbHble yueOHbIe NeiiCTBHSA

Camoopranusamnus:

. CaMOCTOSITEJIbHO COCTABJIATH IUIAH, AJTOPUTM pElIeHUs 3aJaud (WM ero
4acTh), BBIOMpaTh CHOCOO peEIIeHHs € YYETOM HMEIOIIMXCA pPECcypcoB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBaTh M KOPPEKTHUPOBATH BAPUAHTHI
pelieHuii ¢ y4éToM HOBOM MH(MOPMALIHH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

. BJaJIeTh CI0cO0aMU CaMOIIPOBEPKU, CAMOKOHTPOJISI Mpoliecca U pe3yibTaTa
peneHns MaTeEMaTHIECKOM 3a/1a4u;
. NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELLIEHUU 3a7auH,

BHOCHTh KOPPEKTHBBI B JICITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITCIBCTB,
HaWJICHHBIX OMMOOK, BBISIBICHHBIX TPYIHOCTEH;

. OIICHUBATh COOTBETCTBUE pe3yJIbTaTa ACATEIbHOCTHA MOCTABICHHOMW LIEJIH U
YCJIOBUSIM, OOBSICHSTh IPUYMHBI JOCTHXKEHUS WM HEJIOCTUXKEHUSI 11e7Td, HAaXOUTh
OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

NHNPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kjacce OOyYarOIIMKCA TMOJIYYUT CIEIYIOIINE
peIMEeTHbIE PEe3yIbTaThI:
Yuciia 1 BbIYHCICHUSA



BbInonHATh, coyeTass YCTHbIE M MHCbMEHHBIE MPUEMBI, apuMeETHUECKHe
JEUCTBUS C PallMOHATIbHBIMU YUCIAMU.

HaxonuTh 3Ha4eHUS YUCIOBBIX BBIPAKEHUM, MPUMEHSATH pPa3HOOOpa3HbIE
CIIOCOOBI ¥ MPUEMBI BBIUYMCIICHUS 3HAYCHUN NPOOHBIX BBIPAKECHHMA, COMEPIKAIINX
OOBIKHOBEHHBIE U IECATUYHBIC TPOOH.

[lepexoauTh OT oaHOM (HOPMBI 3aMKMCH YUCEN K JAPYroi (mpeoOpa3oBbIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSATHYHYIO, B
YaCTHOCTH B OCCKOHEUHYIO JCCATUIHYIO TPOOBH).

CpaBHUBATH U YIIOPSAJOYUBATH PAIUOHAIIBHBIC YUCIA.

OKpyTrasTh YKCIIa.

BBINOMHATS TPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIYMCICHUH, OIIEHKY 3HAYCHUI
YUCJIOBBIX BBIPAKCHUU. BBIMOIHATE AEHUCTBUS CO CTENEHSIMU C HATypajlbHBIMU
ITOKA3aTEIISIMH.

[IpumeHSaT,  OpU3HAKK ~ JEIMMOCTH,  Pa3l0KEHWE HAa  MHOXHUTEIH
HaTypaJbHbIX YHCEIL.

Pemate npakTHUKO-OPUEHTUPOBAHHBIE 3aJ1aud, CBA3aHHBIE C OTHOLICHUEM
BEJIIMYUH, IPONOPUAOHAIBHOCTBI) BEIUYWH, IPOLEHTAMHU, HWHTEPHIPETUPOBATH
pEe3yIbTaThl PEUICHMs 3a4a4 ¢ y4ETOM OTPAHMYCHHM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpUBaeMbIX OOBEKTOB.

AnredpanvyecKue BbIPAKEHUSA

Hcnonb3oBaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHMBOJIUKY, TPUMEHSTH
e€ B Ipolecce OCBOCHUS YUeOHOro MaTepuarna.

HaxoauTh 3HaueHuss OYKBEHHBIX BBIpQXCHUW MpPHU 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

BeimonHsATh  mpeoOpa3oBaHUs  IE€JIOTO  BBIP@KEHUS B MHOTOYJIEH
MIPUBEJCHUEM TIOJIOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BpInonHATE yMHOXKEHHME OJHOWICHA HAa MHOIOWIEH M MHOTOYJIEHa Ha
MHOTOYJICH, TPUMEHSThH (hOPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMKUTEIH C TOMOIIBIO
BBHIHECEHUSI 3a CKOOKM OOIEro MHOXXHTENS, TPYNIUPOBKH  CJIATaeMbIX,
npuMeHeHus: GOPMYJT COKPAIIEHHOTO YMHOKEHHUSI.

[IpuMeHsTh MpeoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
M3 MAaTeMAaTUKH, CMEXHBIX TPEIMETOB, U3 PEATLHOMN MTPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYpPAIbHBIMHU IIOKA3aTEISIMHU LIS
peoOpa3oBaHUs BRIPAKCHHIA.

YpaBHeHHS U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NPUMEHss IpPaBUJIA
Mepexo/1a OT UCXOAHOTO YPABHEHUS K PAaBHOCUIIBHOMY eMmy. [IpoBepATs, sABIsIETCS
JIX YHCJIO KOPHEM YPABHEHHUS.



ITpumeHsTh rpaduueckre METObI IPU PELICHUH JIMHEHHBIX YPABHEHUM U UX
CUCTEM.

[TonOGupare mnpumepsl Map 4YHUCEN, SBIAIOIIMXCS PEIIEHUEM JUHEHHOro
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPIMHATHOW IJIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHHUS C
JIBYMsI TNEPEMEHHBIMH, MOJIb3YSACh TIpaUMKOM, MPUBOJIUTH IMPUMEPHI PEIICHUS
YpaBHEHUS.

Pematp cucTeMbl 1ByX JIMHEWMHBIX YPAaBHEHUI C JBYMs IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUN IO YCJIOBHUIO 3aJa4d, WHTEPOPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥l NIOJIy4E€HHBIN Pe3yJIbTar.

DOyHKIUU

N300paxxath HA KOOPAMHATHOM MPSMOI TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, MHTEPBAJIbI, 3aIMCHIBATh YACIOBBIE IPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKe.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpOUTH Ipaduiky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKINUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUMUKA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHUE, LIEHA, KOJUYECTBO, CTOMMOCTD,
MIPOU3BOUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cocod MpeACTaBICHHUS W aHalIW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenus B 8 kJjacce oOydYaromMiCs TIOJIYyYUT CIICIYIOIIHNE
MpPEeIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcrnonb30BaTh HadaJIbHbIE IPEACTABICHHUS O MHOXECTBE JIEMCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUs, OKPYTJICHHS U BbIUMCICHUM, N300paxkaTh AEHCTBUTEIbHBIC
YHCJIAa TOYKAMH Ha KOOPJAUHATHOM MPSAMOM.

[IpumensaTh moHsATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHM, UCIOJIb3Ysl MPHU HEOOXOAUMOCTH KaJNbKYJSTOP, BBIMOJIHATH
npeoOpa3oBaHusl BBIPAKEHUH, COJEPXKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEW.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECITHYHBIX
npoOeit u creneneit yucia 10.

AsredpanvyecKue BbIPAKEHUA



[IpyMEHATP TOHATHE CTENEHU C LENbIM IOKa3aTEJIEM, BBINOJIHATD
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BhITIONHATE TOXIECTBEHHBIE MPE0oOpa30BaHUs PAIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBWJI ACHUCTBUHN HaJ MHOTOYJICHAMH U aNreOpandecKuMu APOOSIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUIECH HA MHOKUTEIH.

[IpumensTh mpeodpa3oBaHus BRIPAKEHUM JIs pelICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHNS U HEPABEHCTBA

Pemiath nvHEMHBIC, KBaJlpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI IByX YPAaBHEHUU C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIIECIOBAHNS YPABHEHUM U CUCTEM YpPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBlIeHU (YCTaHABIMBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT cioBecHON (GOPMYIUPOBKH 3a7auul K €€ ainredpandeckoit
MOJEIN C IIOMONIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBII pe3ybTarT.

[IpuMeHsATh CBOWCTBAa YMCJIOBBIX HEPABEHCTB JJii CpPAaBHEHUSI, OICHKH,
pellIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHUCTEMBbI, /1aBaTh
rpauyuecKy0 WUIIOCTPAIUI0 MHOXKECTBA pEIIEHWH HEpPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DOyHKIUU

[loHrMaTh W UCTOJB30BaTh (PYHKIIMOHAJIbHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKHE OOO3HAYCHUS), ONPENEsATh 3HAUYCHUE (PYHKIHMHU IO 3HAYCHUIO
apryMeHTa, OlpeeiaTh CBOMCTBA (PYHKITHH 10 €€ rpaduKy.

Crtpoutb rpaduku dJeMEeHTapHbIX GYHKUIUN BUJIA:

y=k/x,y = x2, y = x3,y = x|, y = VX, onuceIBaTh CBONCTBA YHCIOBOI
dbyHkiuu 1o e€ rpaduxy.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi MOJYYUT CIICAYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAIOUYMBATH PAllUOHAIIBHBIC U UPPAIlMOHATIBHBIE YHCIIA.

Beinmonuate apudmeTudyeckue JEHCTBUS C  pallMOHAJIBHBIMH  YHCIIAMH,
codeTass YCTHbIE M MHUCHBMEHHBIE TMPUEMBI, BBIIOJHITH BBIUMCICHUS C
UppalMoHaIbHBIMU YUCIaMHU.

HaxoauTh 3HadeHUsI CTENEHEW C [EIbIMM IOKAa3aTeIsIMU M KOPHEM,
BBIYUCIISITh 3HAYEHHUS YHCIIOBBIX BBIPAKCHUM.

OKpyrJIsSITh  TEUCTBUTEIBHBIC YHCJIA, BBIMOJHATh MPUKUAKY pe3yJbTara
BBIUHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.



YpaBHeHUs U HEPABEHCTBA

Pemare nuHENHBIE W KBaJApaTHBIC YPaBHEHHUs, YPAaBHEHUS, CBOMISIIMECS K
HUM, [IPOCTENIINE TPOOHO-pALlMOHAIBHBIE YPABHEHMUSL.

Pemate cucremsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJHO YPABHEHUE HE SABIISIETCS JIMHECUHBIM.

Pemarp TekcTOBBIE 3ajauM  aJreOpanvyeckuM CHOCOOOM C  MOMOIIBIO
COCTABJICHMsI YPAaBHEHUS NI CUCTEMBI [IBYX YPABHEHUN C IBYMs [IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIETOBAHNUS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCII€ C TPUMEHEHHEM TrpapUuecKuX MpeACTaBleHUl (yCTaHaBIMBaTh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PELICHUS, €CIIM UMEET, TO CKOJIBKO, U
mmpouee).

Pemarp sMHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300paxkaTb
pelIeHrne HEPABEHCTB HAa YMCJIOBOM NPSMOM, 3aIIMCHIBATH PEIICHHE C MOMOIIBIO
CUMBOJIOB.

Pemlarb  cucTeMBl  JIMHEHHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOLUE KBAaJpPAaTHOE HEPABEHCTBO, H300pa)xkaThb pEIICHUE CUCTEMBI
HEPABEHCTB HA YUCJIOBOM IIPSIMOM, 3alIMChIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUN PA3JIMYHBIX 331a4.

DOyHKIUU

Pacno3naBath (yHKUMHM HW3y4eHHBIX BUIOB. [loka3biBaThb CXEMaTHUECKH

pacnoJioKeHNe Ha KOOPJAMHATHOM MIIOCKOCTH TpadUKOB (PYyHKUUN BUOA: y = kx, y
=kx+b y=kx,y=ax2 + bx +c,y=x3, y= Vx, y = |x|, B 3aBHCHMOCTH OT
3HaYEHUN KOA(DPUIIMEHTOB, ONMCHIBATH CBOMCTBA (DYHKITUIA.

Crpouth U HM300paXaTh CXEMaTUYECKU TpapUKHA KBAIPATUUHBIX (DYHKIIMM,
OMKCHIBATH CBOMCTBA KBAPATHUHBIX (PYHKIUHI N0 UX TpaduKam.

Pacno3naBaTh kBajgpaTHuHyto QYHKIHUIO 110 (HopMylie, MPUBOIUTE TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUH.

Yucii0BbIe MOCTECAOBATEIBLHOCTH H IPOTPEeCCHU

Pacnio3naBaTh apuMEeTHUECKYyI0 M TE€OMETPUYECKYI0 MpPOrpeccud MpH
pa3HBIX CcrocoOax 3aaHusl.

BbINONHATE  BBIUMCICHHUS C UCHOJB30BaHUEM (OpMYN N-ro 4jieHa
apu(PpMETUIECKON ¥ TeOMETPHUUECKOU MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300pakarh 4j€HBbl IMOCJEI0BATEIBHOCTH TOYKAMU HA KOOPJMHATHON
MJIOCKOCTH.

Pemate 3amaun, CBA3aHHBIE C YHUCIOBBIMH IOCJIEIOBATEIBLHOCTSIMHU, B TOM
qHCclie 3a7aud U3 pealbHON JKU3HM (C UCIIOJIb30BAHUEM KaJbKYJIATOPa, [UPPOBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC (2022-2023 y4.r)

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudpoBbIe
Ne /o P Konrpoabnbsie IIpakruueckue (mudpp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
| Yucia u BeIYKCIICHU. PalinoHalibHbIS 75 1 bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 1
2 AJITCOPAHHECKHE BHIPAXKCHIA ! https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
3 ¥ paBHeHHS  HEpaBeHCTBa 20 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopawunarst u rpadukn. Gynkimn 24 I https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> Tosropenne n 0bobmennue 6 I https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I10 ITPOITPAMME 102 5 0




8 KVIACC (2023-2024 yu.r.)

KoaundecTBO yacoB 3.JIeRTpOHHLIe
HaumenoBanue
(uudpossbie)
Ne n/m pa3aesioB 1 TEM
NPOrpaMMBI Bcero KP OcHOBHble BUApI fleAaTeIbHOCTU 0byyatoLwmxca oOpa3oBaTeIbHbIE
PeECYpPChI
Yucna 1 BBIYUCIICHHUS. s OnuceiBath: bubmuoreka [JOK
OCHOBHOE CBOWMCTBO paLMOHa/IbHOM Ap0o6u, CBOMCTBA CTEMEHM C Lie/IbIM .
KBanpaTHbie KopHH nokasaresiem, ypaBHeHUN, GyHKLMW y K X = ; npasuia: ChokeHus, https://m.edsoo.ru/7f417af8
BbIYMTAHMSA, YMHOXKEHUA, feneHus gpobei, Bo3seaeHUn Apobu B
Hucna u BeIMUCTCHHS. CTeneHb; YCI0BMEe paBeHCTBa Apobu Hyto. [loKasbiBaTb CBOMCTBA Bubimoreka HOK
CrerneHs ¢ I ECJIbIM 7 CTENeHW C Lenbim nokasaTtenem. [NpUMEHATb CBOMCTBA CTEMEHU C LeNbim
nokasaTtenem 4a NpeobpasoBaHUA BbIpaXKeHM. 3anNncbiBaTh YMcaa B https://m.edsoo.ru/7f417af8
II0Ka3aTeiieM ’
CTaHOAPTHOM BUAe.
Anre6panquKHe PacnosHaBatb Uenble PaunOHa/ibHble BblpaXeHusa, p,pOﬁHbIe
aKe 5 1 paLMoHasbHble BbIPAaXKEHUA, NPUBOAUTL NPUMEPDBI TAKUX BblpaXKeHUN. bubnuoreka HOK
BBIPAKCHUA. . .
K p 5 ) dopmynnpoBaTb: Ol'lp?p,eneHVIﬂ. pal:l,MOHaanoro BblpaxeHus, https://m.edsoo.ru/7f417af8
BaJApaTHBIN TPEXUJICH A0NYCTUMbIX 3HaYeHNN NepemMeHHOU, TOXKAECTBEHHO PaBHbIX
BbIPAXKEHWW, TOXKAECTBA, PaBHOCU/IbHBIX YPaBHEHWH, PaLLMOHANBHOTO
Anrebpanyeckue YPaBHEHUS, CTEMEHU C HY/IEBbIM MOKa3aTeNeM, CTENEHM €
BBIPaKCHMUS. 15 | oTpULAaTEeIbHBIM NOKa3aTenem, CTaHAaPTHOro BUAA YMCa, 06paTHOW Buonunoreka HOK
NponoOpUNOHANbHOCTH; .
Anre6pa1/1qec1<a;1 PacnosHaBaTb U NpUBOAUTL NPUMEPbI KBaAPaTHbIX YpaBHEHU https://m.edsoo.ru/7f417af8
I[p061, PasNNYHbIX BUAOB (NOHbIX, HEMOHBIX, NPUBEAEHHDBIX), KBAAPATHbIX
TpéxuneHos. OnNuMcbIBaTb B 06LLEM BUAE pelleHne HEeNOTHbIX
YpaBHeHI/IH a KBagpaTHbIX ypaBHeHUN. PopmyanMpoBaTb: onpeaeneHuns: ypaBHeHUs
HEPaBEHCTBA. nepBoi CTeNeHN, KBaAPaATHOTO YPaBHEHWSA; KBAAPATHOIO TPEXUNEH], Bubamoreka HOK
K 15 1 OVUCKPMMMHAHTA KBaApaTHOrO ypaBHEHUA M KBagpPaTHOro TpEXYaeHa, h ) d /7§417af8
BaJIpaTHBIC KOPHA KBagpaTHOro TpéxyneHa; BUKBaAPATHOrO YpaBHEHUA; CBOMCTBA {tps://m.eds0o.ru a
YpaBHCHUA KBagpaTHOro TpéxyneHa; Teopemy Bueta n 06paTHyto eit Teopemy.
3anucbiBaTb U fOKa3biBaTb GOPMYy KOPHEW KBaAPaATHOMO YPaBHEHUS.
ypaBHeHI/ISI u MccnenoBatb KONMYECTBO KOPHEN KBagpaTHOMO YypaBHEHWA B Bu6moTeKa HOK
HEPaBEHCTBA. 13 33BMCUMOCTM OT 3HAKa ero AUCKPMMMHAHTA. [loKa3blBaTb TeOpeMbl:
C o Bueta (npamyto 1 06paTHYIO), O Pa3NOKEHMUN KBAAPATHOTO TPEXY/IEHa Ha https://m.edsoo.ru/7f417af8
HCTCMBI ypaBHCHHUH MHOXWUTENU, O CBOMCTBE KBAAPATHOMO TPEXUYIEHA C OTPULLATENbHBIM
% OUCKPUMMHAHTOM. ONMCbIBaTb HA NPMMeEpPax MeTo 3aMeHbl
PaBHCHUA 1 nepemeHHOM ANA pelleHuns ypaBHeHUM. HaxoamTb KOPHU KBaAPaTHbIX Bubmoreka HOK
HCpaBCHCTBA. 12 1 YPaBHEHUI pa3nnyHbIX BUAOB. [pumeHATb Teopemy BueTa 1 obpaTHyto
HepaBeHCTBa el Teopemy. BbINONHATL pa3fioKeHWe KBagpaTHOro TPExYNeHa Ha https://m.edsoo.ru/7f417af8

MHOXWUTEeNU. Haxoantb KOPHHU ypaBHeHMVI, KOTOpPble CBOAATCA K




KBaZpaTHbIM. COCTaBNATb KBaAPaTHbIE YPAaBHEHUA U YPABHEHMUS,
cBoAALMeEca K KBaApaTHbIM, ABAAIOLLMECA MaTeEMATUYECKUMU MOAENAMU
peasibHbIX CUTyaLUuii

PacnosHaBaTb M NPUBOAUTL NPUMEPbI YACAOBBIX HE- PABEHCTB,
HEepPaBeHCTB C NepeMeHHbIMU, IMHENHbIX HEPABEHCTB C OA4HOM
nepeMeHHOM1, ABOMHbIX HEPAaBEHCTB.

dopmynnpoBaTb: onpeAeneHUA: CPaBHEHWUA ABYX YUCEN, peLlueHns
HepaBeHCTBa C O4HOM NepeMeHHOM, PaBHOCU/IbHbBIX HEPABEHCTB,
peLeHna cucTembl HePaBEHCTB C 04HOW NepemeHHon, obnacTm
onpeseneHuns BblParKeHUA; CBOWCTBA YNC/IOBbIX HEPABEHCTB, C/IOMKEHUA U
YMHOXEeHMA YNCNOBbIX HepaBeHCTB. [loKa3blBaTb: CBOMCTBA YNCNOBbIX
HEepaBEeHCTB, TEOPEMbI O C/IOKEHUU U YMHOMKEHUMN YUCNOBbIX
HepaBeHCTB. PelwaTtb AnHelHbIe HepaBeHCTBa. 3aNUCbiBaTb peLleHmnA
HEPaBEHCTB U MX CUCTEM B BUAE YMCNOBbIX MPOMEXKYTKOB, 06beanHeHus,
nepeceyeHns YNCNOBbIX MPOMENKYTKOB. PelaTb cucTemy HepaBeHCTB C
ofHoOM nepemeHHon. OLeHNBaTb 3HaYeHWe BbipaxkeHna. M3obparkaTb Ha
KOOpAMHATHOM NPAMOW 3ajaHHble HepPaBEeHCTBAaMM YNCNOBbIE

NPOMEKYTKM

8 Oynkiun. OCHOBHBIC 5 ®opMyAMpoBaTh: ONpeAeneHns n CBONCTBA: GYHKLMM Y = X2, bubmmorexa LIOK
THOHATHSA apUPMETMHECKOTO KBaAPATHOTO KOPHA, GyHKLMKM y X = . CTpouTb https://m.edsoo.ru/7f417af8

rpadukmM GYHKUMA Yy = X2 My X = .. PelaTb ypaBHeHUA.

9 Oynkun. Yucnossle 9 CpaBHMBaTb 3HAYEHWA BbIPaXKeHMUIABLINOAHATL NOCTPOEHME U YTeHMe bubmmorexa LIOK
GbyHKIHH rpaduka GyHKLMM Y k x https://m.edsoo.ru/7f417af8

10 IToBTOpEHME M 6 bubnnorexka [JOK
00o001IeHHE https://m.edsoo.ru/7f417af8

OBIIEE KOJIMYECTBO 102 0

YACOB 110 [TPOTPAMME




9 KVIACC (2024-2025 yu.r.)

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
| Yucna v Berunciienus. JleiicTBUTEIbHBIC 9 bubnuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 | bubnnorexa [JOK
OJIHOM IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 | bubmmorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
.H 16 1
4 VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa hitps://m.cdsoo.ru/ 741908
bu6mmoreka IIOK
1 1
> Dyrkium 6 https://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
4 1 1
6 HCJIOBBIE MOCIIEI0BATENBHOCTH 5 hitps//m.cdsoo.ru/Tf419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS 18 | bubmmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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