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IHHOACHUTEJBHASA 3AIINCKA

Anrebpa SBISIETCS OJTHUM M3 OTMIOPHBIX KypPCOB OCHOBHOTO OOIIETro 00pa3oBaHMs: OHA 0OECIICUNBACT U3yUCHUE JPYTHUX
TUCIMIUINH, KaK €CTECTBEHHO-HAYYHOTO, TaK M TYMaHUTAPHOTO IMKIIOB, €€ OCBOCHHE HEOOXOIMMO IS TPOJOJDKEHUS
oOpa3oBaHMs U B IOBCETHEBHOM KHU3HU. Pa3BuTHE y 00yJarOMMXCsl HAYYHBIX MIPEICTABICHUHN O MPOUCXOXKACHUN U CYIIIHOCTH
anredpanveckux adCTpakIuii, criocode OTpaKeHUs] MaTeMaTHUYEeCKONW HayKO# SIBICHUI U MPOLIECCOB B MPUPOE U OOIIECTBE,
pPOJIM MaTEeMaTHYECKOrO0 MOJICIMPOBAHMS B HAYYHOM TMO3HAHUM M B MPAKTUKE CIHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUSI U KAYECTB MBILIUICHUS, HEOOXOIUMBIX AJI aJalTallud B COBPEMEHHOM Iu(poBoM oOuiectBe. M3yueHue
anreOppl 0OeCTIeunBaeT pa3BUTHE yMEHHsS HAOIOAaTh, CpaBHUBATh, HaXOAUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTUYHOCTHU
MBINUICHHSI, CIIOCOOHOCTH apTyMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JCWCTBHS M BBIBOABI, (hOPMYIHUPOBATH YTBEPXKICHUSI.
OcBoenne Kypca anredpbl 00eCreunBaeT Pa3BUTHE JJOTUIECKOTO MBIIIUICHUSI 00YJYAIOMIUXCS: OHU UCTIOIB3YIOT ACTyKTUBHBIC
U MHJIYKTUBHBIE pacCyXJeHHus, O00OOIIeHME M KOHKpeTu3aluio, abcTtparupoBaHue U aHajoruto. OOyueHue anreOpe
IpeJoiaraeT 3HaYUTeNbHbIM 00BbEM CaMOCTOSITENILHOM JESATENIbHOCTH 00yUYaOIIUXCsl, TO3TOMY CaMOCTOSITENIbHOE PEIICHUE
3a]1a4 SIBJIETCS peau3alueil 1eaTeIbHOCTHOTO MPUHIUIA 00yUEeHHUS .

B ctpykType nmporpamMmmsl yueOHOTO Kypca «Anredpa» st OCHOBHOTO 001Iero o0pa3oBaHrs OCHOBHOE MECTO 3aHUMAIOT
COZIEp)KaTENbHO-METOANYECKHE JHUHUK: «YKucna W BBIYUCICHUSA», «AnreOpandeckue BBIPAXKCHHS», «YPaBHEHUS W
HepaBeHCTBa», «DyHkuumn». Kaxxnas U3 3Tux coaepkaTesbHO-METOUUYECKUX JIMHUN pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET
U3YyYEHHUs Kypca, B3aUMOJEHCTBYS C APYTUMHU €ro JUHUAMU. B xoae n3ydeHust yueOHOro Kypca o0y4aromumMes IpuxouTcs
JIOTUYECKH PACCYKIaTh, UCTIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3M ¢ 3TUM B MporpaMMmy y4eOHOTO Kypca
«AnreOpa» BKIIIOYCHBI HEKOTOpPHIE OCHOBBI JIOTHKH, MPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3jeliaX MaTeMaTHYecKOTO
oOpa3oBaHMsl W CIIOCOOCTBYIOIIHME OBIAJACHUIO OOYYaIOIIUMHUCA OCHOB YHHBEPCATHLHOTO MATEMaTHUECKOTO SI3bIKA.
ConeprkaTenbHON B CTPYKTYPHON 0COOEHHOCTHIO yUeOHOTO Kypca « AnreOpay sIBISIETCS €r0 HMHTETPUPOBAHHBIN XapaKTep.

Copepxanue TMHUM «HuUCla U BBIYUCICHUS» CITY>KUT OCHOBOM I JAJIbHEHUIIET0 U3y4eHHs] MATeMaTUKU, CIOCOOCTBYET
pPa3BUTHIO y OOYYAIOIIMXCSl JIOTUYECKOTO MBIIUICHHUS, (OPMHUPOBAHUIO YMEHHMsS TOJIb30BAThCA QJITOPUTMAMH, a TaKKe
MPUOOPETEHUIO MPAKTHUECKUX HABBIKOB, HEOOXOIMUMBIX JJIs MOBCEAHEBHOMN >KM3HU. Pa3BUTHE MOHATHS O YUCIE HA YPOBHE
OCHOBHOTO 00Immero o0Opa3oBaHUS CBSI3aHO C palMOHAJIBHBIMU UM HPPALMOHANIBHBIMU YHCIaMH, (HOPMHpPOBAHHEM
NPEJICTAaBICHUA O JEHCTBUTEIBHOM YHKCie. 3aBEpIICHHE OCBOEHUS YHCIOBOW JIMHUM OTHECEHO K CpeAHeMYy OOIIeMy
00pa3oBaHMIO.



CopepxaHue ABYX anreOpandeckux JHUHUNH — «AJre0panyeckue BBIPAKEHUS» U «YPAaBHEHHS M HEPABEHCTBA»
crocoOCcTByeT (POPMHUPOBAHUIO Yy OOyYalOUMXCd MATEMaTHYECKOTO ammapaTta, HEoOXOAMMOIOo s peUIeHHs 3ajadu
MaTEMaTHKH, CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3a7ad. Ha ypoBHe OCHOBHOro oOImIero oopazoBaHUs
yueOHBII MaTepuaj Ipyniupyercss BOKPYT palllOHAJIbHBIX BbIpakeHUI. AnreOpa 1eMOHCTPUPYET 3HAUCHUE MaTEMaTUKU KaK
A3bIKa JUIsSl IOCTPOEHUST MaTEMaTUUECKUX MOJIENIEH, ONMCAaHUs IPOLECCOB U SIBJIEHUM peaibHOro mupa. B 3amaum oOyueHus
anredpe BXOAAT TakKe JalibHElIIee pa3BUTHE aNTOPUTMUYECKOTO MBIIICHUS, HEOOXOIUMOTO, B YACTHOCTH, ISl OCBOCHHUS
Kypca WH(GOPMATUKU, W OBJIAJCHUEC HABBHIKAMU JCAyKTHUBHBIX paccyxaeHuil. IIpeobpazoBanne CHUMBOJBHBIX (HOpM
CIIOCOOCTBYET pa3BUTHIO BOOOPAKEHHUS, CTIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPYECTBY.

Copepxanue QyHKIMOHANbHO-TpadUUeCKON JTUHUY HalleJIEHO Ha MOIy4YeHUE 00yJarolUMHUCS 3HAaHUM O (PyHKIHAX Kak
BaKHEHIIEH MaTeMaTUYECKON MOJAENH /ISl ONMCAHUS U UCCIIEeI0OBaHUS pa3HOOOPa3HbIX MPOLECCOB U SIBJICHUN B MPUPOJIE U
oOmecTBe. HM3yueHne wmaTepuajsa CIOCOOCTBYET pa3BUTUIO Yy OOYYAIOMIMXCS YMEHHUS HCIOJIb30BaTh pa3IMYHbIE
BBIPA3UTEIBHBIE CPEICTBA SI3bIKA MATEMATHKHU — CIIOBECHBIC, CHMBOJIMUECKUE, TpadudecKkue, BHOCUT BKJIal B (POPMUPOBAHNE
MpeJICTaBICHUI O pOJIM MaTEMATUKHU B Pa3BUTHU LIMBUIN3ALUU U KYJIbTYPHI.

CornacHo yuyeOHOMY IulaHy B 7-9 Kiaccax u3y4yaeTcsi y4eOHbI Kypc «AnreOpa», KOTOPBIA BKIIIOUAET CIIEAYIONINE
OCHOBHBIE pa3fiesibl coaepkanus: «Hucna u BIUMCICHUSD, «ANTreOpanyecKrue BhIpaXEHUs», « Y paBHEHUS U HEPABEHCTBAY,
«DyHKIIUN.

Ha uzyuyenue yuebHoro kypca «Anredpa» orsoautcst 306 yacos: B 7 knacce — 102 yaca (3 yaca B Hezeno), B 8 Kiacce —
102 gaca (3 yaca B Hezenio), B 9 kiacce — 102 yaca (3 yaca B HeIeIIO).



COIEPXAHUE OBYUYEHUA
9 KUIIACC

Yucia ¥ BIYMCICHUSA

PanponaneHple 4ncna, UppalUOHAJIbHBIE YHUCIA, KOHEYHbIE M OECKOHEYHBIE JECATUYHBIE IpoOH. MHOXKECTBO
JEHCTBUTENBHBIX YUCEI, IEHCTBUTENIbHBIE YK CIIa KaK O0ECKOHEUHBIE AeCITUUHBIE 1poOu. B3auMHO 0/THO3HAYHOE COOTBETCTBUE
MEK1y MHOXKECTBOM JIEUCTBUTEIBHBIX YUCEII U KOOPAUHATHOU IIPSMOU.

CpaBHeHHE IEUCTBUTENBHBIX YUCEN, apU(PMETHUECKHUE NEUCTBUS C IEHCTBUTEILHBIMU YUCIIAMH.

Pa3mepbl 00bEKTOB OKpPYKAOLIEr0 MUPA, IITUTEIBHOCTD MPOIIECCOB B OKPYKAIOIEM MUPE.

[TpuOnmxE€HHOE 3HAUEHUE BEIMYMHBI, TOUHOCTh NpuOIkeHus. OkpyriaeHue yucen. [Ipuknuaka u orieHKa pe3ysibTaToB
BBIYMCIICHUN.

YpaBHeHMs U HEPABEHCTBA

JIuneliHO€ ypaBHEHME. Penenne ypaBHEHHM, CBOJSIIMXCS K JIUHEUHBIM.

KBampatHoe ypaBHeHue. PemieHue ypaBHEHHI, CBOASIIMXCS K KBaJapaTHbIM. bukBaapatHoe ypaBHeHHE. lIpumepsr
pEIIEHNs] YPABHEHUN TPETHEN U YETBEPTOU CTEIICHEHN PA3JI0KEHUEM HA MHOKHUTEIIH.

Pemenne npoOHO-paliMOHAIbHBIX ypaBHEHUH. PellieHne TeKCTOBbIX 3a/1a4 ajre0paniyeckuM METO/I0M.

VYpaBHeHuUE ¢ AByMS IEPEMEHHBIMU U ero rpaduk. Pemenue cuctem 1ByX JTMHEHHBIX YpaBHEHUH C ABYMSI IEPEMEHHBIMU.
Pewenue cucrem AByX ypaBHEHUH, OTHO U3 KOTOPBIX JMHEIHOE, a Ipyroe — BTOpoil crenenu. I'paduueckas nuHTEpnperauus
CUCTEMBI YPABHEHUM C IBYMs IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a/1a4 ajareOpanyeckKuM CrocoooM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OJHOM NIEpEMEHHON. Pelenne cucTeM JMHENHBIX HEPABEHCTB C OJTHOU NIEPEMEHHOM.
KBagpatneie HepaBeHCTBA. ['paduueckast HHTEpIIpeTanusi HEPaBEHCTB U CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMH.

DOyHKIMU

KBanpatuunas Qynkuus, e€ rpadgux m cBoiictBa. IlapabGona, KOOpAMHATHI BEPIIMHBI MapadOsbl, OCb CUMMETPUU
napaboJIbl.

Ipaduxu dyuxumit: Y = kx, y = kx + b, y = k/x, y = x3,y =X, y = x| , 1 ux cBoiicTsa.



YucnoBele MOCJI€I0BATEILHOCTH U IIPOrPeCcCum

[ToHsiTHE YMCITIOBOI MOCEN0BATENLHOCTH. 3a/IaHKE MOCIIEI0BATEIbHOCTH PEKYPPEHTHON (opMyIiol u popMysion N-To
YJIeHa.

Apudmernueckass U reoMmerpuyeckas mporpeccur. PopMmynbl N-ro wieHa apupMETUYECKOH M T'e€OMETPUYECKOMN
IIPOTPECCHM, CYMMBI IIEPBBIX N YICHOB.

N3o00pakeHrne wWICEHOB apu(PMETHYECKON W TEOMETPUYECKON MPOTPECCHil TOYKaMHU Ha KOOPJAMHATHOW TUIOCKOCTH.
JIMHEWHBIA U SKCIOHEHIUAIIBHBIA POCT. CI10KHBIE POLICHTBHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBLI YYEBHOI'O KYPCA «AJI'EBPA» HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yJbTAThl OCBOCHUS MPOTPAMMBI YIEOHOTO Kypca « Anredpa» XapakTepu3yrTCs:

1) naTrpuoTHyYecKOe BOCIMTAHME:

NPOSIBIEHUEM MHTEpPECa K MPOLLIOMY M HACTOSIIEMY POCCHUHCKOM MaTEMAaTHKW, LEHHOCTHBIM OTHOILIEHHEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATHKOB M POCCUHUCKOM MAaTEMAaTUYECKOM IIKOJbI, K UCIOJIb30BAHUIO 3TUX JOCTHUKEHHUM B
JIPYTUX HayKax W MPUKIAIHBIX chepax;

2) rpaxIaHCcKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHHIO 00S13aHHOCTEH rpakjaHuHA U peaju3alliy ero npas, IPeJACTaBICHUEM O MAaTeMaTHYECKUX
OCHOBax (PYHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SIBICHUH, MPOIEAYpP TPa)KJaHCKOTO OOIIecCTBa (Hampumep, BbIOODHI,
OTPOCHI), TOTOBHOCTBIO K OOCYX JEHUIO 3TUUECKUX TTPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM TPUMEHEHUEM JOCTHKCHUN HAYKU,
OCO3HAHHUEM BaYKHOCTU MOPAIbHO-ITUYECKUX ITPUHIIUIIOB B ACSATEILHOCTH YUEHOTO;

3) TpyaoBOe BOCIMTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Y4YacTHE B PEIICHUM MPAKTUYECKHUX 3a7ad MaTeMaTHYEeCKOW HAMpaBJICHHOCTH, OCO3HAHUEM
BAXXHOCTH MaTeMAaTHUYECKOro 00pa3oBaHusl Ha MPOTSHKEHUU BCEH KU3HU ISl YCIIEITHOW MTPo(eCcCUOHANILHON JIESITEIbHOCTH U
pPa3BUTHEM HEOOXOJIUMBIX YMEHUMN, OCO3HAHHBIM BHIOOPOM M MOCTPOCHUEM WHIUBUAYAJIbHOU TPacKTOpHMU OOpa3oBaHUS U
KU3HEHHBIX TUIAHOB C yUYETOM JIMUYHBIX HUHTEPECOB M OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K AMOITMOHAIIBHOMY M ACTETUYECKOMY BOCIPHUSITHIO MAaTEMAaTHUYECKHMX OOBEKTOB, 3ajJad, PEIICHH,
paccyXaeHuN, YMEHUIO BUJIETh MaTEMAaTUUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT0 MO3HAHHUS:

OpHEHTAaIleH B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS Y€JIOBEKA, MPUPOJIBI U OOIIECTBA, TOHUMAHUEM MaTeMaTUYeCKOW HayKH Kak c(hephl YeIOBEUECKON NESITEIIbHOCTH,
ATanoB €€ pa3BUTUA W 3HAYMMOCTH [JIS PA3BUTHUSL LMBUJIM3AIlMU, OBJIAJICHUEM SI3bIKOM MAaTEMATUKHM MU MaTEMAaTHYECKOM
KYJbTYpPOH KaK CPEACTBOM MO3HAHUS MHUPA, OBJIAJICHUEM MPOCTEHIITMMHU HABBIKAMH MCCIIEI0BATEIBLCKON NEATEIbHOCTH;



6) puzuyeckoe BocnuTanue, GOPMUPOBAHNE KYJILTYPbI 310POBbSI M IMOLMOHAJIBHOT0 0JIAT OOy YHsI:

TOTOBHOCTBIO MMPUMEHATh MaTeMaTHYECCKUE 3HAHUS B MHTEPECaX CBOETO 3/I0POBbsI, BEJACHHS 30POBOTO 00pa3a KU3HH
(3mopoBoe THMTaHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHA ©  OTABIXA, peryiaspHas (u3nyeckas aKTUBHOCTH),
c(hOpMHPOBAHHOCTHIO HaBbIKa peyieKCHu, MPU3HAHUEM CBOETO MIpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JIOTHYecKOe BOCTIMTAHME:

OpHEHTalliel Ha TPUMEHEHHE MAaTeMATHYECKHX 3HAHWWA JUIsl PEIICHUS 3a7a4 B 00JIACTH COXPAHHOCTU OKPYKAIOIIEH
Cpenpl, IJIAHUPOBAHHWS TIOCTYNKOB W OIGHKH WX BO3MOXHBIX ITOCIEACTBHM ISl OKPY)KAIOIMIEH Cpeabl, OCO3HAHHUEM
TII00ABPHOTO XapaKTepa KOJOTHUSCKHUX MPOOJIEM U MyTeH UX PEIICHUS;

8) ajanTauus K U3MEHSIIOIMMCS YCJIOBHSM COUAJILHON U NPUPOIHONM Cpeabl:

TOTOBHOCTBIO K JICUCTBUSIM B YCIIOBUSIX HEOINPEACIEHHOCTH, IMOBBIIICHUIO YPOBHS CBOEW KOMIIETEHTHOCTH Yepe3
MPAKTUYECKYIO JIEATEILHOCTh, B TOM YHCJIC YMEHHE YUUTHCS y APYTHX JIIOJEH, MPUOOpPETaTh B COBMECTHOU JIEATEIHLHOCTH
HOBBIC 3HAHUS, HABBIKA W KOMITCTCHIIMH U3 OTIBITA APYTHX;

HE0OXOIUMOCTHIO B (POPMUPOBAHUH HOBBIX 3HAHU, B TOM YHCJIe OPMYIUPOBATH UJIEH, TOHATHUS, TUTIOTE3bI 00 00BEKTaX
U SBJICHHUSIX, B TOM YHCJIE paHEe HEH3BECTHBIX, OCO3HaBaTh JACHUIUTHI COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH,
[LUIAHUPOBATH CBOE Pa3BUTHUE;

CITOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIIMIO, BOCIIPHHHMATh CTPECCOBYIO CHTYAIlMI0 KaK BBI3OB, TPEOYIOIIHIA
KOHTPMEP, KOPPEKTHPOBATh MPUHUMAECMBIC PEIICHUS W JEUCTBUS, (OPMYJIUPOBATh M OIEHWBATH PUCKU W TOCJICACTBUS,
(hopMHUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble Jiornueckue aeiicTBUA:

e BBISBIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKH MATEeMaTUYECKUX OOBEKTOB, MOHITHH, OTHOIICHUN MEXITy
MOHATUSAMHU, (POPMYIHUPOBATH OMpPENETCHUSI TOHSATUN, yCTAaHABIMBATH CYIIECTBEHHBIM MpPHU3HAK KiIacCUUKAIIIH,
OCHOBaHWUS I 0000IICHNS ¥ CPABHEHHU S, KPUTEPUHU MTPOBOIMMOTO aHAJIN3A;

e BOCIHPUHUMATH, (POPMYJIUPOBATH U MPEOOPA30OBHIBATH CYKJACHUS: YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, EUHUYHEIE,
YacTHBIE U 00III1e, YCIOBHBIE;



e BBIBJISITH MAaTEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOpPEUMS B (aKTax, JaHHBIX, HAOJIIOJIEHUIX U
YTBEPKICHUSIX, TIPEJIaraTh KPUTSPUHN TSl BBISIBJICHHS 3aKOHOMEPHOCTEH M MPOTHBOPCUHH;

e JIe7IaTh BBIBOJABI C HCIIOJIH30BAHUEM 3aKOHOB JIOTWKH, JEAYKTUBHBIX ¥ HWHIYKTUBHBIX YMO3aKIIOUEHUH,
YMO3aKJIIOUEHUH 110 aHAJIOTHH;

e pasOupaTh J0Ka3aTeIHCTBA MATEMAaTUYECKUX YTBEPKICHUH (MPSAMbIE U OT MIPOTUBHOTO), TPOBOJUTH CAMOCTOSTEIBHO
HECJIOKHBIE JIOKA3aTeIbCTBA MaTEMaTH4YeCKHX (aKTOB, BBICTpAaWBaTh apryMEHTAIMIO, MPUBOIAUTL MPUMEPHI H
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

e BbIOMpaTh CHOCOO pelleHHs] Y4eOHOW 3ahaud (CpaBHUBATh HECKOJBKO BapUaHTOB PEIIEHUs, BHIOMpAaTh Haubojee
MOJXOISIINN ¢ Y4ETOM CaMOCTOSTENLHO BBIICIEHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBarebCcKue 1eiCcTBUA:

e HCIOJB30BaTh BOMPOCKHI KaK MCCIICIOBATEIHCKANM MHCTPYMEHT MO3HAHUS, (POPMYIHPOBATH BOIIPOCH], (PUKCUPYIOIITHE
MPOTUBOPEYHE, MPOOJIEMYy, CaMOCTOATEIIBHO YCTaHaBJIMBAaTh HCKOMOE M JlaHHOE, (OpPMUPOBATH THUIMOTE3Y,
apryMEHTUPOBATh CBOIO TIO3UIUIO, MHEHUE;

e TMPOBOJUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUJIaHY HECIIOXHBIA SKCIEPUMEHT, HEOOJIbIIOE MCCIEOBAHUE 10
YCTaHOBJICHUIO OCOOCHHOCTEH MaTEMaTHUYECKOTO 00BhEKTa, 3aBUCUMOCTEH 00BEKTOB MEKTy COOOM;

e CcaMOCTOSITETLHO (OPMYJIHUPOBATH OOOOIIEHUS W BBIBOJBI MO pe3yJibTaTaM MPOBEAEHHOIO HAOJIOICHMUS,
WCCJICIOBAHMS, OIEHUBATH IOCTOBEPHOCTH MOJIYICHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHMIA;

e TPOTHO3MPOBATH BO3MOXKHOE PA3BUTHE IMPOIECCa, a TAKXKE BBIIBUTATH MPEATIONOKEHHUSI O €r0 Pa3BUTHUU B HOBBIX
YCIIOBHUSIX.

Pabora ¢ undpopmanmeii:

e BBISBJISITH HEJIOCTATOYHOCTH M M30BITOYHOCTH HH(POPMAIIUHN, TAHHBIX, HCOOXOIUMBIX ISl PEIICHUS 3a/1a4H;

e BBIOMpaTh, aHAIM3WPOBATH, CUCTEMATHU3UPOBATh M HMHTEPIPETHUPOBATh WH(DOpPMAIUIO Pa3IUYHBIX BUAOB U (HOpM
MIPEICTABJICHHS;

e BBIOMpaTh HhOpMy MpeacTaBICHUS HHPOPMAIIUU U WILTIOCTPUPOBATH PEIIaeMbIe 3aa491 CXEMaMH, TUarpaMmMaMu, WHON
rpadKoOi U MX KOMOMHAIUSAMU;

e OIEHUBATh HAAEKHOCTh HHPOPMALMHU TIO KPUTEPHUSIM, MPEAJIOKEHHBIM YUYUTEIEM WU CHOPMYIUPOBAHHBIM
CaMOCTOSITEIIHO.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIe NeiCTBUS:



BOCTIpUHUMATh U (HOPMYJIHUPOBATh CYKIEHHUS B COOTBETCTBUU C YCIOBUSMHU M IEISMHU OOIIEHUS, SICHO, TOYHO,
IPaMOTHO BBIP@XKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MMUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS 10 X0y PEIICHUS
3a/1auyi, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTAT;

B X0JI¢ OOCYXJCHHs 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYKIaeMOW TeMbI, MPOOJIeMBI, pemacMoi 3aaaud,
BBICKA3bIBaTh HWJICH, HAIICJICHHBIC Ha TIOUCK pEIIEHHUsS, COIMOCTaBISATh CBOU CYXKICHHS C CYXICHUSAMH IPYTUX
VYaCTHUKOB JHAJIOTa, OOHAPYKMBATh pa3IMYUe W CXOJCTBO TO3UIMH, B KOPPEKTHOH ¢opme (HopMyaupoBaTh
pa3HOTIIacHsl, CBOM BO3PAXKECHHUS;

MIPEACTABISATh PE3YIbTAThl PEIICHUS 3a7aud, YKCIIEPUMEHTA, MCCIICIOBAaHUS, MTPOCKTa, CAMOCTOSTEIHHO BBHIOMPATH
(dbopMat BBICTYIUICHUS ¢ YIETOM 3a/1a4 IPE3EHTAIMU U OCOOCHHOCTEH ayAUTOPHUH;

NOHUMAaTh W HCIIOJIb30BaTh MPEUMYINECTBA KOMAHIHOM W WHIUBUIYAIIbHOW pabOThl TpPH PEIIEHUU Y4eOHBIX
MaTeMaTUYECKHX 33]1a4;

MIPUHUMAThH I1€JTb COBMECTHON NIEATEILHOCTH, TUTAHUPOBATH OPTAaHU3AIINI0 COBMECTHOW paOOTHI, paclpeaeisaTh BUIBI
paboT, JOrOBapUBATKLCS, 00CYXKIaTh MPOIIECC U PE3ybTaT paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOICH;
y4acTBOBaTh B TPYyNMOBBIX (popmax paboTel (0OCykaeHHs, OOMEH MHEHHSMH, MO3TOBBIE IITYPMbI U JpYyrue),
BBITIOJIHATh CBOIO YacTh paOOThl M KOOPAMHHUPOBATH CBOM JACHCTBUS C JAPYTMMH 4iI€HAMH KOMAaHJbI, OICHUBAThH
KadeCTBO CBOETO BKJIa/Ia B OOIIMIA MPOAYKT IO KPUTEPHSIM, CPOPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUS.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEIILHO COCTAaBIISTh MJIaH, AITOPUTM PEIICHUS 3a7a4u (WIJIH €r0 9acTh), BRIOUPATh CIIOCO0 PEIIeHUs C YIETOM
UMEIOITUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHU C
y4€TOM HOBOUM MH(OpPMAIIUH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BJIQJIETh CIIOCOOAMH CaMOMPOBEPKHU, CAMOKOHTPOJIA MpoLiecca U pe3ysibTaTa pelieH!s] MaTeMaTHYeCcKon 3a/1auu;
MPEABUAETH TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPU PEILIEHUH 33]a4l, BHOCUTb KOPPEKTUBBI B IEATEILHOCTh HA
OCHOBE HOBBIX 00CTOSITENIbCTB, HAIICHHBIX OIIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;

OLICHWBATh COOTBETCTBHE pE3yJbTaTa MAESITEIbHOCTH IIOCTABJICHHOM LEIM U YCIOBHSM, OOBSCHATH INPUYMHBI
JOCTUKEHHSI U HETOCTIKEHUS 11e]I, HAXOAUTh OIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY.



IHPEAMETHBIE PE3YJIBTATDBI

K xoHily 00y4yeHust B 9 kiaacce oOy4aronuiics MOJyUUT CIASAYIONMINUE PEAMETHBIEC PE3YJIbTATHI:

Yuciaa 1 BBIYUCTCHUSA

CpaBHHBATh U YIOPSIOYMBATH PALIMOHAJIBHBIE U UPPALMOHAIbHBIE YHCIIA.

BoimonusaTe apupmMeTrnueckue IEHCTBUS C palMOHAIBHBIMH YHCIIAMH, COYeTas YCTHbIE W MHCbMEHHBIE MPHUEMBI,
BBITIOJIHATH BBIYHUCIICHUS C UPPALMOHAIBHBIMHU YU CIIAMM.

HaxoauTe 3Ha4eHUA CTENEHEN C LENBbIMU IOKA3aTEISIMU U KOPHEH, BBIYNCIIATH 3HAYEHUS] YACIIOBBIX BBIPAKCHUMN.

OKpyTisTh JEHCTBUTEIBHBIE YNCIIA, BBIIOIHATE IPUKUIKY PE3YyJIbTaTa BBIYMCICHHUN, OLIEHKY YHCIOBBIX BBIPAKCHHM.

YpaBHeHMs U HEPABEHCTBA

Pewmate nMHEHBIE M KBAJpATHbIE YPAaBHEHUS, YPABHEHHMS, CBOISIIMECS K HHUM, MPOCTEUIINE APOOHO-pallMOHAIbHBIE
YpaBHEHUS.

Pewmars cucreMsl IByX JIMHEHHBIX YPAaBHEHUU C JABYMS IEPEMEHHBIMU U CUCTEMBI IBYX YPABHEHHUH, B KOTOPBIX OJHO
YPaBHEHUE HE SABIIACTCS JIMHEHHBIM.

PemaTte TekcTOBBIE 3aJauM alreOpanyecKM CIOCOOOM C IMOMOILNBIO COCTABIICHHS YPaBHEHHUS WM CUCTEMBI JIBYX
YPaBHEHUH C IBYMS [TIEPEMEHHBIMH.

[IpoBoauTh TIpOCTENIITNE UCCIICIOBAHUS YPABHEHUN U CUCTEM YPaBHEHMIA, B TOM YHUCJIE C MPUMEHEHHEM rpaduyecKux
IIPEACTABICHNH (YCTaHABIMBATh, UMEET JIM YPABHEHHE WIIM CUCTEMA YPABHEHUH PELIEHMS, ECIIM UMEET, TO CKOJIBKO, ¥ ITpoYee).

PemaTe nuHeiiHbIE HEPABEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, N300pakaTh pEelICHUE HEPABEHCTB HA YMCIIOBOW MPSMOM,
3aIMChIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucTeMbl TUHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUAIOIINE KBAJIPATHOE HEPABEHCTBO, U300paXaTh
pelIeHNne CUCTEMBI HEPABEHCTB HAa YMCJIOBOU IPSMOM, 3aIIMChIBATH PELICHHUE C IIOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPU PELICHUN PA3JIMYHBIX 3a1a4.

DyHKUNHA

Pacno3naBaTh (hyHKIMM M3ydyeHHBIX BUAOB. [lOoKa3bIBaTh CXEMaTUUYECKH PACHO0KEHHE HAa KOOPAMHATHOW IMIIOCKOCTH

rpadukoB byskuumii Buma: Y = kx, y = kx + b, y = kix, y = ax2 + bx + ¢, y = x3, y = VX, y = |X|, B 3aBHCcHMOCTH OT 3HaUYeHHIA

KO2(PPHUIIMEHTOB, ONMUCHIBATH CBOUCTBA (DYHKITUH.



Crpouts U u300pakaTh CXEMAaTUYECKU TpauKH KBaJApPAaTUUHBIX (YHKLHUN, ONUCHIBATH CBOMCTBA KBAJpPaTHUYHBIX
byHKIMi 10 X rpadukam.

Pacnio3naBaTe kBaapaTHuHyi0 (QYHKIUIO 1O ¢GopMylie, TPUBOAUTH MPUMEPHl KBAAPATUUHBIX (PYHKIMH M3 pearbHOU
AKU3HU, PU3UKU, TEOMETPUH.

YucaoBble N0OCTE0BATEIBLHOCTH W IPOrPecCUm

Pacnio3naBaTh apuMeTHYECKyI0 U TEOMETPHUUECKYIO TPOTPECCUH MPHU Pa3HBIX CIIOCO0aX 3a/1aHusl.

BBINONHATE BBIYUCIEHUS C UCIOJIBb30BaHUEM (OPMYJ N-TO WiieHa apu(PMETUYECKON U T€OMETPUUYECKON MPOTPEeCcCui,
CYMMBI [IEPBBIX N YIECHOB.

N3006paxaTh 4ieHbl NOCIEI0BATENBHOCTH TOUKAMHU Ha KOOPJMHATHOMN MIIOCKOCTH.

Pemarp 3amaum, CBsI3aHHBIE C YMCJIOBBIMU IOCJEIOBATEIBHOCTAMU, B TOM 4YHCIE 3aJaud W3 peanbHOM >KU3HHU (C
UCIIOJIb30BAaHUEM KAJIbKYJISITOPA, HU(PPOBBIX TEXHOJIOTHIA).



TEMATHUYECKOE IINTAHUPOBAHUE

9 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne
; HaunMeHoBaHue pa3ie/ioB H TEM MPOrPAMMBbI Kontposbneie IpaKTudeckue (ungposere)
n/n Bcero paGoThI o0pasoBare/IbHbIE
padoThI
pecypchbl
1.| TIloBTOpeHMEe MaTepuala, H3y4eHHOTro B § Ki1acce 3
2.| BxonHas koHTposbHas paboTa 1 1
3.| Ywucna u BeruucieHus. JJelicTBUTEIbHBIE YU CIIA 9 E::S;iﬁfg;?ﬁﬁ £419408
4 VYpaBHeHUs 1 HEPABEHCTBA. Y PaBHEHHUS C OJTHOM 14 1 bubnmnoreka HOK
| mepemennoi https://m.eds00.ru/7f419d08
5 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 14 1 bubnmnoreka [JOK
| ypasHenuii https://m.eds00.ru/7f419d08
bu6nuorexa [IOK
6. .H 1 1
VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 6 https://m.edsoo.ru/7f419d08
bu6nuorexa [IOK
7.| @ 16 1
YHKIIHA https://m.eds00.ru/7f419d08
but6mmoreka [IOK
8.
Uucnoble NOCIIeI0BATENbHOCTH 15 1 https://m.edsoo.ru/7f419d08
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 14 1 bubnuotexa [JOK
| 3Hanmii https://m.eds00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08







ITOYPOYHOE IIVTAHUPOBAHUME

9 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
No 1/nt Tema ypoka Kontpoanusie | Ipaktnueckme | [ara uudposbie
Bcero padoThI pa6oThbI u3yuyeHusi | oOpa3oBaTeiibHbIE
pecypchl

1. IToBTOpEenue marepuaina, 1
U3Y4YEHHOIO B 8 Kilacce

2. [ToBTOpEeHME MaTepuaia, 1
M3Y4YEHHOTO B 8 KJlacce

3. IToBTOpenue marepuaina, 1
M3Y4YEHHOT0 B 8 KJlacce

4, BxonHas KoHTposbHASA 1 1
pabota
ParmonanwsHble yncia,

. HppaIMOHATLHBIE YHCTIA, 1

' KOHCYHBIC M OECKOHCUHBIC

JECATUYHBIE TPOOH
MHOX€eCTBO 1EHCTBUTEIBHBIX

6 YHCeIT, ACUCTBUTEILHBIC 1

' YHCIa KaKk OECKOHEUHBIE

JECATUYHBIE TPOOH
B3auMHO 0gHO3HAYHOE

7. COOTBETCTBUE MEKIY 1
MHO>KECTBOM




NeHCTBUTENBHBIX YHCEN U
MHOKECTBOM TOYEK
KOOPJMHATHOM MPSIMOi

CpaBHeHHE IEUCTBUTEIBHBIX
qrcen, apuhMETHIECKUE

CBOOAIIUXCA K KBaApPaTHBIM

8. .
JEUCTBHUS C
JNEUCTBUTEIbHBIMU YU CIIAMU
[TpubmmkEéHHOE 3HaUCHNE
9. BEJINYUHBI, TOYHOCTH
MIPUOJTKESHUS
10. Oxpyrienue unucen
11. Oxpyrienue ynucen
1 [Ipukuaka u oueHka
' PE3yJIbTaTOB BBIYUCIICHUN
13 [Ipukunaka u oueHka
' PE3yJIbTaTOB BBIYUCIICHUN
JIuneliHOE ypaBHEHHE.
14 Pemenue ypaBHeHwmit bubnxorex LIOK
’ P 2 https://m.eds00.ru/7f43bf66
CBOASIINXCS K JTMHEHHBIM
JIuneliHOE ypaBHEHHE.
15. Pemrenne ypaBHenui,
CBOJIAIIUXCS K JIMHEHHBIM
KBanpatHoe ypaBHeHuUe.
16 Pemenue ypaBHeHwmit bromrorexa LIOK
' yp ’ https://m.eds00.ru/7f43c542
CBOJAIIUXCS K KBaJJPaTHBIM
KBanpaTtHOoe ypaBHeHue.
. bubmuorexa [{OK
17. Pemenue ypaBHeHuit,

https://m.edsoo.ru/7f43c542



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542

but6mmoreka [IOK

18. bukBanpaTHbie ypaBHEHUS
P P https://m.edsoo.ru/7f43c3d0
19 bukBaapaTHbie ypaBHECHUS Bubmmorera [IOK
' P P https://m.edso0.ru/7f43¢c3d0
[Ipumepsl penieHus
20 YPaBHEHUH TPETbEN U
' 4eTBEPTOI CTEeneHeH
pa3IoKEHUEM Ha MHOKUTEIH
[Ipumeps! perieHus
1 YPaBHEHUU TPEThEN U
' 4eTBEPTOM CTENEHEH
pa3ioKEHUEM Ha MHOKUTEIH
- Pemenue npo6HoO- bub6nuoreka [JOK
' PalMOHAIBHBIX YPABHEHUM https://m.eds00.ru/7f43c9b6
’3 Pemenue npo6Ho- bu6muoreka [JOK
' pALMOHAIBHBIX YPaBHEHUI https://m.edso0.ru/7f43c9b6
” Pemienue TekcTOBBIX 3a/1a4
' anreOpandecKkuM METOJI0M
55 Pemienue TekcTOBBIX 3a/1a4
' anreOpandeckuM METO0M
26 Pemnrenue TeKCTOBBIX 3a1a4
' anreGpanveckuM METOIOM
Kontponbnas paboTa mo teme
27. "VYpaBHeHHUs ¢ OqHOU
nepeMeHHon"
)8 VYpaBHeHue ¢ AByMs bubnmoreka [JOK

MEPEMEHHBIMH U €ro rpaduk

https://m.edsoo.ru/7f43d0b4



https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4

20.

VYpaBHeHHe ¢ AByMs
MIEPEMEHHBIMH U €ro rpaduk

bubnunorexa LIOK
https://m.edsoo.ru/7f43d0b4

30.

Cucrema 1ByX JTUHEHHBIX
YpPaBHEHUH C JBYMs
NepeMEHHBIMH U € perIeHne

31.

Cucrema 1ByX JTUHEHHBIX
YPaBHEHUH C JBYMs
NepeMEHHBIMH U € pereHne

32.

Cucrema 1ByX JTUHEHHBIX
YPaBHEHUU C IBYMsI
IIEPEMEHHBIMU U €€ pelLlIeHUe

33.

Cucrema 1ByX JTUHEHHBIX
YPaBHEHUU C IBYMsI
IIEPEMEHHBIMU U €€ pEeLICHNUE

34.

Pemenue cucrem aByx
YpPaBHEHUH, OJHO U3 KOTOPBIX
JIMHEWHOE, a Ipyroe —
BTOpPOM CTENEHU

bu6nuorexa [IOK
https://m.edsoo.ru/7f43d23a

35.

Pemenue cucrem aByx
YpaBHEHUM, OJHO U3 KOTOPBIX
JIMHEWHOE, a Ipyroe —
BTOpPOM CTENEHU

bu6nunorexa LIOK
https://m.edsoo.ru/7f43d55a

36.

Pemenne cucreM nByx
YpaBHEHUM, OJHO U3 KOTOPBIX
JIMHEWHOE, a Ipyroe —
BTOpPOM CTETEHU

37.

Pemenue cucrem aByx
ypaBHEHUH, OJTHO U3 KOTOPHIX



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

JIMHEIHOE, a Ipyroe —
BTOpPOM CTENEHU

38.

I'paduueckas uHTEpIIpETAIIS
CHCTEMBbl yPaBHEHUH C IBYMs
HepeMEHHBIMH

39.

Pemenue TekcToOBBIX 33124
anreOpandecKuM crocooom

40.

Pemnrenue TekCTOBBIX 3aa4
anredpanvyeckuM crnocooom

41.

KontponbHas pabora no teme
"CucrtemMbl ypaBHEHHUI"

42.

UwucioBble HEPABEHCTBA U UX
CBOICTBa

43.

HucnoBbie HEPABEHCTBA U UX
CBOMCTBA

bubanoreka LIOK
https://m.edsoo.ru/7f43ad5a

44,

JInneliHbIe HEpABEHCTBA C
OJIHOM MEPEMEHHON U UX
peuieHue

bu6nuorexa [IOK
https://m.edsoo.ru/7f43af08

45.

JInneliHble HEpABEHCTBA C
OJIHOM MEPEMEHHON U UX
peuieHue

bubnunoreka LIOK
https://m.edsoo.ru/7f43af08

46.

JIuHeiiHbIe HEPaBEHCTBA C
OJIHOM MEPEMEHHON U UX
pelieHne

bu6nunorexa LIOK
https://m.edsoo.ru/7f43af08

47.

Cucrembl TUHEHHBIX
HEPABEHCTB C OJJHOM
MEPEMEHHOMN U UX PEIICHUE



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

48.

CucTeMbl JIUHEUHBIX
HEPaBEHCTB C OJHOU
MePEMEHHON U UX pEIICHUE

49.

CucreMsl JIMHEHHBIX
HEPABCHCTB C OJTHOM
MIEPEMEHHOMN M UX PEIICHHE

50.

KBagparHsle HepaBeHCTBA U
UX pelIeHne

bubnunoreka LIOK
https://m.edsoo.ru/7f43b098

51.

KBagparHsle HepaBeHCTBA U
UX PELICHHE

bubmuorexa [IOK
https://m.edsoo.ru/7f43b21e

52.

KBagpaTHble HEpaBeHCTBA U
UX pelIeHne

bubnuorexa [JOK
https://m.edsoo.ru/7f43b5a2

53.

KBaI[paTHBIe HCPAaBCHCTBA U
HX PCIICHHUC

54.

KBaI[paTHBIe HCPAaBCHCTBA U
HX PCIICHHUC

55.

I'padnueckas nuTEpHIpeTaLIns
HEPABEHCTB U CUCTEM
HEPABEHCTB C ABYMs
IIEPEMEHHBIMU

bu6anoreka LIOK
https://m.edsoo.ru/7f43b098

56.

I'padmueckas uHTEpIIpeTaLiys
HEPAaBEHCTB U CUCTEM
HEPABEHCTB C ABYMs
IIEPEMEHHBIMU

57.

KonTponbhas pabota no teme
"HepaBencrna"

58.

KBangpatuanas GyHkius, eé
rpaduk U CBOWCTBA

bubnunoteka LIOK
https://m.edsoo0.ru/7f4396c6



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6

59 KBanpartuunas ¢pynkius, eé bubmmoreka [JOK
' rpaduk U CBOKWCTBA https://m.edso00.ru/7f439842
€0 KBanparuunas ¢pyHkus, eé bubmmoreka [JOK
' rpaduK ¥ CBOWCTBA https://m.edso0.ru/7f4399b4
ITapaboa, KOOpIUHATEI
61 BE pH_II/IHBI na aI%HOJILI 0oCh bubmorexa [IOK
' P P ’ https://m.eds00.ru/7f439eb4
CUMMETpPUHU TapadoIbl
ITapabosa, KOOpIUHATEI
62 BE pIHI/IHI)I na aI()SZ(I)JILI 0oCh bubmorexa LOK
' p P ’ https://m.edso00.ru/7f43a03a
CUMMETPUU N1apaboJIb
[Tapaboiia, KOOpAMHATHI
63 BEPIIHMHBI 1apa0doJIbl, OCh bubmorexa LOK
' p P ’ https://m.edsoo.ru/7f43alac
CUMMETPUU N1apaboJIb
[Tapabona, KoOpaAHHATHI
64 BE pH_II/IHLI na aléf[)m,l 0oChb bubmorexa [JOK
' P P ’ https://m.eds00.ru/7f43a31e
CUMMETPUU N1apaboJIb
[Tapabona, KoOpaAHHATHI
65 BE pH_II/IHLI na aléf[)m,l 0oChb bubmorexa [JOK
' P P ’ https://m.eds00.ru/7f43a526
CUMMETPHUU TapaloIIbI
[Tapaboina, KOOpAMHATHI
66. BEPLINHBI TapaloIbl, OCh
CUMMETPHUU TIapalOIIbI
I'paduku Gynkimit: y = kX, y
67. =kx + b, y=k/x, y=x3, y=VX,
y=Ix|
I'paduku Gyukiwmit: y = KX, y
68. =kx + b, y=k/x, y=x3, y=VX,

y=IX|



https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

69.

I'paduku Gyukiwmii: y = KX, y
=kx + b, y=k/x, y=x3, y=vX,
y=[x|

70.

I'paduku pynkmii: y = KX, y
=kx + b, y=k/x, y=x3, y=vX,
y=Ix|

71.

I'paduku pynkmii: y = KX, y
=kx + b, y=k/x, y=x3, y=VX,
y=Ix|

72.

I'paduku pynkmii: y = KX, y
=kx + b, y=k/x, y=x3, y=VX,
y=[x|

73.

KonTponbhas padota no teme
"OyHKIIN"

bubmuorexa [IOK
https://m.edsoo.ru/7f43ab84

74.

IlonsaTne uncnoBoi
OCJIE0BAaTEILHOCTH

bu6nuorexa [IOK
https://m.edsoo.ru/7f43e6¢6

75.

3aganue
MIOCJIE0BATEIBHOCTH
pPEeKyppeHTHOH GpopmyIioii u
dhopmymoit N-To wieHa

bu6nuorexa [IOK
https://m.edsoo.ru/7f43ebda

76.

Apudmernueckas u
reOMEeTpUUECKasi IPOrpeccuu

bubnunotexa LIOK
https://m.edsoo.ru/7f43ed7e

77.

Apudmernueckas u
reOMEeTpUUECKasl IPOrpeccuu

but6mmorekxa [IOK
https://m.edsoo.ru/7f43f3b4

78.

@opMyIbl N-TO YIeHa
apupMeTHIECKON U
reOMETPUYECKOMN
IIPOrpeECCUil, CyMMBI IIEPBBIX
N YWICHOB

but6mmoreka [IOK
https://m.edsoo.ru/7f43f58a



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a

79.

®opmyIbl N-ro wieHa
apupMETHIECKON U
reOMETPUYECKOI
MIPOrpeccuii, CyMMBI MEPBBIX
N 4ICHOB

but6mmoreka [IOK
https://m.edsoo.ru/7f43ef2c

80.

®dopmyitel N-ro 4ieHa
apupMETHIECKON U
reOMETPHYECKON
IIPOTPECCUM, CYMMBI IIEPBBIX
N 4JICHOB

bubnuoreka [{OK
https://m.edsoo.ru/7f43f0c6

81.

®opmyisl N-ro wieHa
apu(pMeTHUECKON U
r€OMETPUYECKON
IIPOTPECCUM, CYMMBI IIEPBBIX
N YWIEHOB

bubmuoreka [{OK
https://m.edsoo.ru/7f43f72e

82.

@opMyIibl N-T0 YIeHa
apupMeTHYECKON U
r€OMETPUYECKON
IIPOTPECCUM, CYMMBI IIEPBBIX
N YIEHOB

bubnmorexa LIOK
https://m.edsoo.ru/7f43f8a0

83.

N3o0pakeHune 4ieHOB
apudmeTnyeckoil u
Tr€OMETPUYECKON ITPOTPECCUI
TOYKaMH HAa KOOPJAMNHATHOU
IJIOCKOCTH

84.

N3o0pakeHune 4ieHOB
apupMeTHIECKON U
T€OMETPUYECKON ITPOrPECCUt



https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

TOYKaMH Ha KOOp,Z[PIH&THOfI
IIJTIOCKOCTH

85.

JlunennsbIi u
3KCIOHEHUHAIBHBIN POCT

86.

CnosxHbI€ TPOLIEHTHI

bubnunoreka LIOK
https://m.edsoo.ru/7f43fe0e

87.

CroxHbIe IPOLCHTLI

bubmnoreka IIOK
https://m.edsoo.ru/7f4401a6

88.

KontponbHas paboTa mo teme
"JucnoBwle
OCIEN0BATEILHOCTH"

bubnuorexa [IOK
https://m.edsoo.ru/7f4404f8

89.

IToBTOpEeHME, 0000IIEHNE 1
cHUCTEMaTH3als 3HaHHH.
3anuch, CpaBHEHHE, ACHCTBUS
C IEHCTBUTEILHLIMU
YUCIIaMU, YUCIIOBAs TIpsiMast

90.

[ToBTOpEeHuEe, 06001IeHNE 1
cUCTEeMaTH3aIlus 3HAHUM.
[TporieHThI, OTHOIICHHMS,
MIPOTIOPIIHU

91.

[ToBTOpeHue, 06001IeHNE 1
cUCTEeMaTH3aIlNs 3HAHUM.
OxpyrieHue, IpuOIMKEeHHUE,
OIICHKA

92.

[ToBTOpeHue, 06001IeHNE 1
CUCTEeMAaTH3aIHsI 3HAHHA.
Penrenue TeKCTOBBIX 3a1a4
apru(pMETHYECKUM CTIOCOOOM

bubnmnoreka LIOK
https://m.edsoo.ru/7f443b12



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12

93.

[ToBTOpeHue, 0000IIEHNE U
CHCTEMaTH3aIHs 3HAHUH.
Penienue TekcToBBIX 3a/1a4
apru(pMETHYECKUM CIIOCOOOM

bu6nunorexa LIOK
https://m.edsoo.ru/7f443fea

94,

[ToBTOpeHME, 0000IIEHNE U
cHUCTEMaTH3aIs 3HAHHH.
[IpeobpazoBanue
areOpanvecKuX BBIPAKCHHIH,
JOITYCTHMBIE 3HAYCHHUS

but6mmoreka [IOK
https://m.edsoo.ru/7f4441ca

95.

[ToBTOpEeHME, 0000IIEHNE U
CHCTEMaTH3aINs 3HAHUH.
[IpeobpaszoBanue
anredpanvyecKuX BbIPAXKEHU,
JIOITYCTHMBIE 3HAYCHHUS

bubnuoreka [{OK
https://m.edsoo.ru/7f444364

96.

[ToBTOpEeHue, 06061IeHNE 1
cUCTEeMaTH3aIlus 3HAHUM.
[TpeobpazoBanue
anredpanvecKuX BbIpaKEHUH,
A0ONYCTUMBIC 3HAYCHUA

bu6nunorexa LIOK
https://m.edsoo.ru/7f444a94

97.

[ToBTOpenue, 0600IIEHNE U
cHCTEMaTH3aINsI 3HAaHUH.
@yHKIUN: TOCTPOCHHUE,
CBOMCTBA N3yYEHHBIX
byHKIHIT

bubnunoreka LIOK
https://m.edsoo.ru/7f444c56

98.

[ToBTOpeHme, 0600IEeHNE U
cHCTEMaTH3aINsI 3HAaHUH.
OYHKIUU: TOCTPOEHHUE,
CBOMCTBA U3yYEHHBIX

byHKIUH

but6mmorekxa [IOK
https://m.edsoo.ru/7f444f44



https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44

[ToBTOpeHue, 0000IIEHNE U
CHCTEMATH3aLM 3HAHWIA.

but6mmoreka [IOK

99. ) :
yIiKHHH HOCTpOCHHE, https://m.edsoo.ru/7f4452e6
CBOMCTBA N3yYEHHBIX
byHKIUH
[ToBTOpeHuE, 0000IIEHNE U
100 CHCTEMAaTH3allMs 3HAHHIA. bubnuotexa [JOK
' I'paduueckoe permenue https://m.edsoo.ru/7f445516
YPaBHEHUN U UX CUCTEM
HroroBast KOHTpOJIbHAS
101.
paborta
10, O0600mmenue u )
CUCTEMaTH3aIUs 3HAHUH
OBIIEE
KOJIMYECTBO 102
YACOB I1O

I[TPOTPAMME



https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516




IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJIBHOM

INPOI'PAMMBI
9 KUIIACC
Kon . .
IIpoBepsiemble NpeAMeTHBIE Pe3yJbTaThl 0CBOCHHS OCHOBHOI 00pa3oBaTe/1bHOI NPOrpaMMbl OCHOBHOI'O
TpOBEPAEMOTO 001ero oopazoBaHus
pe3yJabTarTa
1 Hucna 1 BBIYUCICHUS
11 CpaBHUBaTh U YHIOPSAJOYMBATh PALIMOHAIBHBIE U HPPALlMOHATIbHBIE Y CIIA
1o BoeinonHaTe apudmernyeckue AEUCTBUSA C PAlMOHAIBHBIMU YMCIAMH, COYETas YCTHHIE U MHUCbMEHHBIE MPHUEMBI,
' BBITIOJIHATH BBIYUCIICHUS C UPPAlMOHATIbHBIMU YHCIAMU
13 HaxoauTh 3HaueHus cTeNeHel ¢ HeNbIMU MOKa3aTeNsIMU U KOPHEH, BBIYUCIIATh 3HAYEHUS YUNCIOBBIX BBIPAKEHUN
1.4 OKpyTJIATh JEMCTBUTENBHBIE YUCIIA, BHIIOIHAT IPUKHUJIKY PE3Y/IbTaTa BEIUNCICHUH, OLIEHKY YMCIIOBBIX BBIPAXKECHUN
2 VYpaBHEHMSI U HEPABEHCTBA
”1 Pemarts nuHeiiHbIe U KBaJpaTHBIE YpaBHEHUS, YpPaBHEHUS, CBOSIINECS K HUM, POCTEUIITNE TPOOHO-pAIl[MOHATIbHBIE
' ypaBHEHUs
95 Pemathb cuctemMbl ABYX JTMHEHHBIX YPAaBHEHHH € IBYMSI IEPEMEHHBIMU U CUCTEMBI IBYX YPaBHEHUM, B KOTOPBIX OJHO
' YPaBHEHUE HE SIBJIAETCS TMHEUHBIM
’3 Pemate TekcTOBBIE 3aauM aNreOpanuecKuM CIocoOOM € MOMOIIBIO COCTABICHHS YPaBHEHHS WJIM CHUCTEMBI JIBYX
' YPaBHEHU C IByMS IEPEMEHHBIMU




[IpoBoauTh mMpocTEeHIINe HWCCIENOBAaHUS YPaBHEHHM M CHUCTEM YpaBHEHHI, B TOM 4YHCJIE C HpPUMEHEHUEM

24 rpaduyecKux npeacTaBieHui (HalpuMep, yCTaHaBIUBATh, UMEET JIM ypaBHEHUE WU CHCTEMa YPaBHEHUHN pelIeHMs,
€CJIM UMEET, TO CKOJIBKO)
”E Pemars nuHeliHbIe HEpaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, M300paxaTh pelieHIe HePaBEHCTB Ha YNCIOBOM MPSIMOH,
- 3aIUCBIBATh PEIICHUE C TOMOIIBI0 CHMBOJIOB
26 Pemarp cucTtemMbl JHMHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIOYAIONIME KBaJApPaTHOE HEPABEHCTBO,
' n300pakaTh pelIeHNe CUCTEMbI HEPAaBEHCTB Ha YHMCIIOBOM MPSMOIA, 3aITUCHIBATh PEIIEHHE C TIOMOIIBIO0 CHMBOJIOB
2.7 Hcnonb30BaTh HEPaBEHCTBA MIPH PEIICHUN PA3IMYHBIX 3a7a4
3 OyHKIMH
Pacno3naBate (GyHKIMHM W3yYeHHBIX BHJIOB. I[lOKa3pIBaThb CXEMAaTHYECKH pACIOJIOKEHHE Ha KOOPAMHATHOU
3.1 mwiockoctu TpadukoB dyHkumi Buma: Y=KXx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCHMOCTH OT 3HAYCHHI
KO3 PHUIMEHTOB, ONUCHIBATh CBOMCTBA (DYHKIIMHA
39 [TokasbIBaTh CXeMaTHYECKH PACIIONIOKEHNE HAa KOOPAUHATHOM MI0CKOCTH TpaduKkoB HyHKIUM Buaa Y = VX, Y = [x| u
. OIUCHIBATh CBOMCTBA (DYHKIIHIA
33 Ctpouth U u300pakaTh cxeMaTuyecku rpaduKu KBaJApaTUYHBIX (YHKIIMIA, OMHMCHIBATH CBONCTBA KBaJPAaTUYHBIX
' ¢byHKIM Mo ux rpadukam
34 Pacnio3naBath kBagpaTHUHyO QYHKIHIO TT0 (GopMyIie, TPUBOIUTE MPUMEPHI KBaIPATUUHBIX (PYHKIUN U3 peabHOM
' KU3HU, PU3UKH, TCOMETPUN
4 Apudmerndeckast 1 reOMeTpHUECKas IPOrpPecCun
4.1 Pacrio3naBath apupMeTHIECKyIO M TEOMETPUYECKYIO TPOTPECCHUU TIPU PA3HBIX CIOCO0aX 3aTaHUS
42 BrIMOTHATE BEIYHCIICHUSI C UCTIOIB30BaHUEM (POPMYII N-TO WieHa apu(METHUECKOW U TEOMETPUUECKON TPOTPECCH,

CYMMBI IICPBBIX N 4JI€HOB




4.3

I/I306pa)KaTI) YJICHBI ITOCJIICA0BATCIIPHOCTH TOYKaAMH Ha KOOpI[PIH&THOﬁ IIJIOCKOCTHU

4.4

Pemats 3aga4u, CBA3aHHBIC C YHMCIOBBIMH IIOCICAOBATCIBHOCTAMM, B TOM YHCIIC 3aJa4yld U3 peaJIBHOfI KHN3HHU (C

HCIIOJIb30BaHUEM KaJbKyJIATOPA, U(PPOBBIX TEXHOJIOTHIA)




HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

9 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Yucna v BIYMCIECHUS
11 PannoHnanbHble umcia, MppaloHaIbHbIE YNCIIa, KOHEYHbIE U OECKOHEUYHBIE IECATHYHbIE IpOOH
19 MHOXecTBO AeHCTBUTENBHBIX YHUCEI, IEHCTBUTEIbHBIE YHCIa KaK OECKOHEUHbIE JIeCATUYHbIE JpoOu. BzaumMHO onHO3HAUHOE
' COOTBETCTBUE MEKYy MHOKECTBOM JIEHCTBUTENBHBIX YNCEN U KOOPAUHATHOM npsiMoil. CpaBHEHNE AEWCTBUTEIbHBIX YUCEI
1.3 Apudmerndeckue A1eUCTBUS C ACHCTBUTEILHBIMHU YUCIAMU
W3mepenus, npubnukenus, oueHKU. Pa3mMepsl 0ObEKTOB OKPYXAIOIIEr0 MHpPA, JJIUTEIBHOCTh MPOLIECCOB B OKPYXKAIOIIEM
14 mupe. [Tpubnmxénnoe 3HaueHNe BEIMYMHBI, TOYHOCTh NpubmmkeHus. Okpyriaenue uucen. [Ipukuaka u oneHka pe3ysibTaToB
BBIYMCIICHHUI
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 VYpaBHEHMS C OAHOM IEPEMEHHON
2.2 JIuneitHoe ypaBHeHue. Pemenue ypaBHEHUH, CBOASAIINUXCS K TUHEUHBIM
2.3 KBanpaTtHoe ypaBHeHue. Pemienue ypaBHEHU, CBOAAIINXCS K KBaIpaTHBIM
2.4 buksanparHoe ypaBHeHue. [IpuMepsl pelieHuss ypaBHEHUN TPEThEW U YETBEPTOU CTEIICHEN Pa3JIOKEHUEM HA MHOXKUTEIIN
2.5 Pemenune npoOGHO-paIlOHAIBHBIX YpaBHEHHH
2.6 CucreMmsl ypaBHEHUH
2.7 YpaBHeHUE ¢ ABYMS IIEPEMEHHBIMU U €r0 TpapuK




2.8

Pewenne cucreM IByX JIMHEWHBIX YPAaBHEHUH C JBYMS IIEPEMEHHBIMU

2.9 Pewenne cucreM IByX YpaBHEHHM, OJHO U3 KOTOPBIX JIMHENHOE, a JPYrOo€ — BTOPOU CTEIIEHU

2.10 ['paduueckast MHTEPIIPETAIMS CUCTEMbI YPaBHEHHH C IBYMsI IEpEeMEHHBIMU

211 Pemienne TeKCTOBBIX 3a/1a4 adreOpandecKuM criocooom

212 UYucnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 Pemenne nuHeiiHBIX HEPABEHCTB C OJHOM IIEPEMEHHOU

2.14 Pemenne cucreM IMHENHBIX HEPABEHCTB C OJHOW MIEPEMEHHOU

2.15 KBanparHble HepaBeHCTBA

2.16 I'padmueckas uHTEpIpETALlsl HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMU
3 OyHKIUU

3.1 KBanparuunas ¢pynkius, e€ rpaguk u cBoiictsa. [lapabona, koopAuHaTHI BEPIIUHBI Tapad0Jibl, OCh CHMMETPHH MapadoIIbl

3.2 I'padukn Gynkmii y=Kkx, y=kx+b u ux coiicrsa

3.3 I'paduku pynkuuit y=K/X, y = X’ u ux cpoiicta

3.4 I'paduxu QyHKIMIA , 1 UX cBOMCTBa
4 YucnoBsle NOCIEN0BATENBHOCTH

11 Onpeznenenue 1 CocoObl 33/1aHUS YUCIOBBIX MOCIE0BaTEIbHOCTEH. 3ajaHNe MOC/IeA0BAaTeIbHOCTH PEKYPPEHTHOM (hopMyoi
' u GhopMyIoii N-ro uieHa

4.2 Apudmernueckas nporpeccus. @opmysbl N-ro wieHa apupMeTHIecKoil Mporpeccuu, CyMMbI MIEPBHIX N YJIEHOB

4.3 ['eomeTpuyeckas nporpeccusi. @opMyIbl N-To 4jieHa TeOMETPUUYECKON MPOrpecCcuy, CYMMBI ITEPBBIX N YICHOB

14 N3o0pakeHne 4IeHOB apu(PMETHIECKON U TEOMETPHUIECKON MPOTrpecCrii TOYKaMu Ha KOOPJIAWHATHOM TUIOCKOCTH. JIMHEHHBIHN 1
' HKCIIOHEHLIIUAJIBHBIN POCT

4.5 C1okHbIE POLIEHTHI







HPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA3OBATEJIbHOM INPOT'PAMMBI OCHOBHOI'O OBIIET'O OBPA3OBAHUSA

IIpoBepsiemble TpeGOBaHHUS K NIPeIMETHBIM pe3y/JbTaTaM 0CBOCHHUsI OCHOBHOI 00pa3oBaTeIbHOI
NMPOrpaMMbl OCHOBHOI0 0011ero o0pa3oBanust Ha ocHoBe ®PT'OC

YMeHue olepupoBaTh MOHATUAMU: MHOXKECTBO, ITIOAMHOKECTBO, OIIEpalluy HaJl MHOXKECTBAMMU; YMEHUE OIIEPUPOBATH
MOHATUSIMH: Tpad, CBA3HBIN rpad, OepeBO, IHKI, NMPUMEHATh WX IMpPHU PEHICHUH 3a/1a4; yMEHHE HCIOJIb30BaTh
rpaduueckoe MpeaCTaBIeHHEe MHOXKECTB Ul ONMUCAHMs peabHBIX MPOLECCOB U SIBICHUM, IPU PELICHUU 3ajad U3

JPYTUX Y4eOHBIX IIPEIMETOB

Ymenue ONCpHUpOBaAThL IOHATUAMU: OIPCACICHUC, AKCHMOMAa, TCOpCMa, AOKA3aTCIbLCTBO, YMCHHC pacCliO3HABATb
HUCTHUHHBIC U JIOKHBIC BBICKA3bIBAHUS, IPUBOJUTH NPUMCPBI U KOHTPIIPUMCPLI, CTPOUTDH BBICKA3bIBAHUA U OTPULIAHUS

BbICKa3bIBAHUN

YMeHue onepupoBaTh MOHATHAMHU: HATypajdbHOE YHUCIIO, MPOCTOE U COCTABHOE YHCIIO, JETUMOCTh HATypadbHBIX
qrcell, IPU3HAKHU JeTMMOCTH, 11€JI0€ YUCIIO0, MOYJIb YKCIia, 0OBIKHOBEHHASI IPOOk U IECATHYHAS IPOOb, CTAHJAPTHBIH
BHJI YHWCJIA, PAIMOHAIBHOE YHCJIO, WPPAIMOHAIBHOE YHCIIO, apu(METHYECKUN KBAJPAaTHBIA KOpPEHb, YMEHHE
BBHITIONTHATh JEUCTBUSL C YUCIIaMU, CPAaBHHUBATh W YIOPSAIOYMBATH YHCIA, MPEACTABIATh YMCIA HA KOOPAMHATHOM

MIPSIMOM, OKPYIJIATh YNCIIA; YMEHHUE JIE€JIaTh IPUKHUJIKY U OLICHKY pe3yJIbTaTa BBIYMCICHUI

Kon
NMpPoBePSIEMOro
TpedoBaHus

1
2
3
4

YMeHue onepupoBaTh MOHATHSMH: CTENEHb C IENbIM IOKa3aTeleM, apu(pMEeTHUYeCKU KBaJpaTHBIM KOpEHb,
MHOTO4JIEH, ajredpanyeckas 1po0b, TOKIECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOW CTETEeHHU OOJIbIIe eAUHUIIBL;
YMEHHE BBINOJHATh Pacdy€Thl MO Qopmyiam, MNpeoOpa3oBaHUs LENbIX, APOOHO-PALMOHAIBHBIX BBIPAXKEHUH U
BBIPQ)XEHUH C KOPHSAMH, pa3I0kKEeHHE MHOTOWIEHA Ha MHOXKHUTENH, B TOM YHCIIE C UCIIOIb30BaHUEM (hOpMYJ pa3HOCTH

KBaJIpaToOB U KBaJipaTa CyMMbI U Pa3HOCTH




YMeHue onepupoBaTh MOHATUAMU: YUCIOBOE PABEHCTBO, YPABHEHHE C OJJHOM IIEPEMEHHOM, YUCII0BOE HEPABEHCTBO,
HEpaBEHCTBO C IEPEMEHHOM; yMEHHEe pellaTh JIMHEHHbIe M KBaJpaTHbIE YpPaBHEHUS, APOOHO-paLlMOHAJIbHbIE
YPaBHEHUS C OJHOM IIEPEMEHHOM, CUCTEMBI ABYX JIMHEWHBIX YPAaBHCHUH, JIMHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIE U JIPOOHO-pAIlMOHAJIbHBIE HEPABEHCTBA C OJHOW MEPEMEHHOW, B TOM YMCIE IpU PEIIeHUM 3ajay U3
APYIUX IMPEIMETOB U NPAKTUYECKUX 3aJad; YMEHHME MCIOJIb30BaTh KOOPAMHATHYIO NPSIMYI0 M KOOPAMHATHYIO

IJIOCKOCTH 711 N300pakeHUs pellieHui ypaBHEHH, HEPaBEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUAMU: QYHKIUS, rpaduK GYHKUUHU, HYIU (QYHKIUH, TPOMEXYTKH 3HAKOIOCTOSHCTBA,
MIPOMEXKYTKH BO3pacTaHusi, yObIBaHUsI, HAauOOJIbIlIee M HAaUMEHbIIEEe 3HAUCHUS (DYHKIIMH; YMEHHUE ONEPUpPOBATH
NOHSATHAMHU: TpsMas TMPONOPIHMOHAIBHOCTb, JIMHEWHas (QYHKIMA, KBajgpaTuyHas (yHKOus, oOpaTHas
MPONOPIMOHATFHOCTD, Mapadoia, rurnep0oia; yMeHHe CTpouTh rpaduku (QyHKIHMHA, UCTIONB30BaTh TPAPUKH LIS
OIPEIEICHHUS CBOMCTB MTPOIIECCOB M 3aBUCUMOCTEH, JUIS pPeIeHHS 33/1a4 U3 IPYTUX YI€OHBIX MPEIMETOB U PeaTbHON

KN3HH; YMCHHC BbIpaXaTb (1)0pMy.J'IaMI/I 3aBUCHUMOCTU MCKAY BCIMYNHAMU

YMeHue onepupoBaTh NOHATUSAMU: MOCIEI0BATENILHOCTD, apu(pMeTHUECKasi U TeOMETpUYECcKasi POrpeccuu; yMeHUe
HCIOJIb30BATh CBOMCTBA MOCIIEI0BATEIBHOCTEN, (POPMYIIBI CYMMBI U OOLIIET0 YJIeHa PH PELISHUH 3a/ia4, B TOM YHCIIe

3a/1a4 U3 JPYrux YIYeOHBIX IPEIMETOB U PEATbHON KUZHH

YMeHue pemarts 3a7a4un pa3HbIX TUIIOB (B TOM YMCIIE HAa IPOLEHTHI, I0JIM U YaCTH, ABMKEHHE, padoTy, LIEHY TOBApOB
U CTOMMOCTB TOKYIIOK M YCIIYT, HAJIOTH, 33Ja4d U3 OOJIACTH YNpPaBIEHHs JUYHBIMH U CEMEWHBIMU (PHMHAHCAMM);
YMEHHE COCTaBJIATh BBIPAKECHUS, YPAaBHEHMs, HEPABEHCTBA W CHUCTEMBI IO YCJIOBHIO 3a/Jadd, HCCIEN0BATH

TMOJIYYCHHOC PCUHICHUC U OLICHHUBATDH HpaBILOHOI[O6HOCTL MOJIYYCHHBIX PC3YJIbTATOB

YMeHue onepupoBaTh MOHATUSAMH: (PUTypa, TOUKa, OTPE3OK, MpsAMas, JIyd, JIOMaHasi, yrojl, MHOTOYTOJIbHUK,
TPEYrOJbHUK, PABHOOEAPEHHBIH M PAaBHOCTOPOHHUN TPEYrOJIbHUKH, MPSMOYTOJbHBIA TpPEYroJbHUK, MEIuaHa,
OMCCeKTprca M BBICOTA TPEYrOJbHMKA, YETHIPEXYTOJbHUK, MapajuleJorpaMM, poMO, MpsIMOYTOJbHHK, KBajapar,

Tpamneuus; OKpyKHOCTh, KpYyT, KacaTeabHasi; 3HAKOMCTBO C POCTPAHCTBEHHBIMU (PUTYpaMU; YMEHHUE pelliaTh 3a1a4H,




B TOM 4YHUCJIC U3 HOBCGIIHGBHOP'I JKM3HHU, Ha HAXOXKIACHUC I'COMCTPHYCCKUX BCIMYMH C NPUMCHCHUCM H3YUYCHHBIX

CBOMCTB (huryp u (HhakToB

10

YMeHue omnepupoBaTh MOHSATHSAMH: pPAaBEHCTBO (DUTYp, PaBEHCTBO TPEYTOJbHUKOB; MapauIeIbHOCTh H
NEPIECHANKYISIPHOCTD MPSAMBIX, YTOJI MEXIy MPSAMBIMH, NMEPICHINKYIISP, HAKIOHHAS, MPOEKIUs, nogodue ¢puryp,
MOI00OHBIE TPEYrOJbHUKH, CUMMETpPUS OTHOCUTEIIbHO TOYKHM M TPSAMOM; yMEHHE pacro3HaBaTh PaBEHCTBO,

CUMMETPHIO U Tof00ue GUryp, napauieIbHOCTh U NEPIEHANKYISAPHOCTD MPSIMBIX B OKPYXKAIOIIEM MHPE

11

YMeHue onepupoBaTh MOHATUSIMU: JITTTHA, PACCTOSIHHE, YroJl (BEJIMUYMHA YIJ1a, CHHYC U KOCUHYC yTiia TPEYroJIbHUKA),
IUIOMIA/1b; YMEHUE OLIEHUBATh pa3Mephl MPEIMETOB U 00BEKTOB B OKPYXKAIOIIEM MUPE; YMEHHE TIPUMEHATH (OPMYIIBI
MepuMeTpa M TUIOIIATA MHOTOYTOJIBHUKOB, JJIMHBI OKPYKHOCTH U IUIONIATU Kpyra, o0beMa MPSMOYTOJIBHOTO
napajieJienuIea; yMEHUE MPUMEHSATh NPU3HAKM PABEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB
TpeyrojapHuKa, Teopemy Iludaropa, TpuroHoMeTpUYECKHUE COOTHOIICHHS IS BBIYMCIICHHS [UTMH, PACCTOSHUH,

JIomanei

12

YMmeHne n300paxkaTh IUIOCKUE (GUTYphl M MX KOMOWHAIMM, MPOCTPAHCTBEHHBIE (PUIYpBl OT PYKH, C MOMOIIBIO

LIGpTé)KHI;IX HHCTPYMCHTOB U 3JICKTPOHHBIX CPECACTB IO TCKCTOBOMY HUJIM CUMBOJIbBHOMY OIMMCAHUTIO

13

VYMmenue OIICPHUPOBATH IOHATHAMU: IPAMOYTOJIbHasA CHCTEMaAa KOOpAWHAT, KOOPAHWHATBEI TOYKH, BEKTOpP, CymMMa
BCEKTOPOB, IIPOU3BCACHNUEC BEKTOPA Ha YUCJIO, CKAIIIPHOC TPOU3BEACHNUE BEKTOPOB; YMCHUC UCIIOJIb30BATHL BEKTOPHI U
KOOpAWHATHI AJId MPEACTABIICHUA JaHHBIX U PCIICHUA 3a/1a4, B TOM YK CJIC U3 APYTHUX y‘-Ie6HI)IX npeaMeEToOB U peam,Hoﬁ

KHU3HHU

14

YMeHue onepupoBaTh MOHSATHUSAMH: CTOJIOMKOBBIE U KPYrOBBIE TUArpaMMbl, TaOJHUIbI, cpenHee apupMeTHueckoe,
MearaHa, HauOoJIblllee 1 HAaMMEHbIIIee 3HaYeHUs, pa3Max YMCI0BOro Habopa; yMeHue U3BJIeKaTh, MHTEPIPETUPOBATD
U MpeoOpazoBbIBaTh MH(OPMAIMIO, MPEICTABICHHYIO0 B TaOMUIAX M HA JUarpaMMax, OTpa’kKarollyl0 CBONCTBAa U
XapaKTePUCTHKHU PEAIbHBIX MPOIIECCOB U SIBICHUN; YMEHUE Paclo3HaBaTh U3MEHUYMBBIE BEIMUMHBI B OKPYXKAIOIIEM

MUpE




15

YMeHue OomepupoBaTh IMOHSATHUSAMU: CIYYalHBIA ONBIT (CIYYailHBIA OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE
(37eMeHTapHBI KCXO0J) CIy4YailHOro OMbITa, ClydyallHOE€ COOBITHE, BEPOSTHOCTh COOBITHS; YMEHHE HaXOIUTh
BEPOSTHOCTH CIYyYalHBIX COOBITHI B OMBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMU; YMEHHUE PeIIaTh
3aJladyd METOJIOM OPraHHW30BaHHOTO mepedopa M C UCHOJIb30BAaHUEM IpaBUjIa YMHOXKEHHUS; YMEHHE OIICHHBAThH
BEPOSTHOCTH pPEaJTbHBIX COOBITUW W SIBICHUH, MOHWMATh POJbh MPAKTHUYECKH JOCTOBEPHBIX H MAaJIOBEPOSTHBIX
COOBITHI B OKPY>KAIOLIIEM MUPE U B )KU3HU; 3HAKOMCTBO C IMOHSATHUEM HE3aBUCUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM

OOJIBIIMX YHCEII U €ETO POJIBIO B MAaCCOBBIX SAABJICHUAX

16

YMmenue BI)I6I/IpaTI> HOIIXOII?IHH/Iﬁ I/I3yT-I€HHblf/'I MCTOJA JIA PCIICHHUA 3ada4u, IPUBOANTE NPUMCPLI MATCMATHUYCCKUX
SaKOHOMepHOCTCﬁ B IpUPOAC U KU3HU, PACIIO3HABATH IIPOABJIICHHUC 3dKOHOB MATCMATHUKH B UCKYCCTBC, OIIMCBIBATDH
OTACJIbHBIC BbIAAOIIHECA PE3YJIbTAThI, IIOJYUCHHLIC B XOJAC PA3BUTHUA MATCMAaTUKN KaK HAYKH, IPUBOJUTH ITPUMCPLI

MAaTEMATHYCCKHUX OTKpBITI/Iﬁ " UX aBTOPOB B OTEUYECTBEHHOMN U BCGMHpHOﬁ HCTOpUHU




HEPEYEHD 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'D ITIO MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA

1 Yucna u BBIYUCIECHUSA

1.1 Harypanbnble u nensle uncna. [lpu3Haku AeIMMOCTH LEbIX Yucel

1.2 OOBIKHOBEHHBIE U ICCATHYHBIE APOOH, MPOIEHTHI, 0ECKOHESYHBIC ITEPUOANUCCKUE TPOOH

1.3 Pannonanbuble yncna. Apudmernyeckue onepanyy ¢ palMoOHaIbHBIMU YHCIAMU

1.4 JeiictBurenpHbie uncia. Apudmernyeckue onepauuu ¢ AeMCTBUTEIbHBIMU YU CIAMU

1.5 [TpuGnnxkEHHBIE BEIYUCIIECHUS, IPABUIIA OKPYTIICHUS, IPUKUIKA U OLIEHKA Pe3ysbTaTa BHIYUCICHUN
2 Anrebpanueckue BhIpaXKEHUs

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMHU )

2.2 Crenens c 1enbM okaszareneM. CTeneHb ¢ pallioHaIbHBIM Moka3areneM. CBOMCTBa CTETICHU

2.3 MHorousneHsl

2.4 Anrebpanueckas 1poob

2.5 Apudmernueckuii KOpeHb HaTypajabHOM cTeneHu. J(edcTBus ¢ apupMeTHUECKUMHI KOPHAMHU HATypaJIbHOM CTENeHn
3 YpaBHEHUS U HEpaBEHCTBA

3.1 Llenmbie 1 TpoOHO-paIoHANIEHBIC ypaBHEHUSI. CUCTEMBI M COBOKYITHOCTH YpaBHEHHIA

3.2 [lenbie u 1poOHO-paIOHAIbHBIE HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH HEPAaBEHCTB

3.3 Pemenne TekcTOBBIX 3a1a4
4 YucnoBble OCIEI0BATEIBHOCTH




4.1

HOCJIG,I[OB&TCJIBHOCTI/I, CIIOCOOBI 3aJaHusA HOCJ'IGI[OB&TCJ'IBHOCTGI\/'I

4.2 Apudmernueckast 1 reoMmeTpuueckas mporpeccur. @opmyia CI0KHBIX MPOLIEHTOB
S) OyHKIMU
OyHknus, crnocoos! 3ananus GyHkuun. ['paduk Gynkmuu. O6macTh onpeaesieHns 1 MHOKECTBO 3HaYeHUH (yHKkuuu. Hymm
5.1. ¢ynkuuu. [IpomexyTku 3HaKONmocTostHCTBA. [IpoMeKyTkHM MOHOTOHHOCTH (DYHKIMH. MaKCUMyMBl I MUHUMYMBI (DyHKILIUH.
Haubosnpmiee n HanMeHblee 3HaYeHUE (DYHKIIMUA HA TPOMEXKYTKE
6 KoopauHatsl Ha IPSIMON U IIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomeTprueckue GUrypsl 1 UX CBOMCTBa
7.2 TpeyronbHUK
7.3 MHoroyronsHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 H3mepeHne reoMeTpuuecKiX BeIUUnH
7.6 BekTopsl Ha miiockocTu
8 BeposTHOCTh ¥ CTaTUCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomMOunaropuka




8.4

MHuo>xecTBa

8.5

I'padmsr




YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOIUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET buotuunorexka LHOK








