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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o anrebpe Ha YpoBHE OCHOBHOTO 001Iero 00pa30BaHUs COCTAB-
JIeHA Ha OCHOBE TPeOOBaHUI K Pe3yIbTaTaM OCBOCHUS OCHOBHOW 00pa30oBaTEIHbHON
IporpamMMbl OCHOBHOI'O o01ero odpa3zoBanus, npeacrasieHHbix B @I'OC 000, a
Tak)Ke Ha OCHOBE (pesiepasibHOI paboyeil mporpaMMbl BOCIIUTAHUS U C YIETOM KOH-
HEMIUU MpenoiaBaHus yueOHoro npeamera «I'eoMmeTpusi» B 00pa3oBaTelIbHBIX Op-
ranuzanusax Poccutickoit @eneparuu, yueoHoro miiana MAOY 1. Ps3anu «JIunei
No 4y nns 7 knaccoB Ha 2024 — 2025 y4ueOHBIH TO/I.

[IpenonaBanue BeneTcs — 2 yaca B HeJENt0, Bcero 68 yacoB. Pabouast npo-
rpaMMa peajiu3yeT MpaBO YUYUTENs PaclIUpsATh, YIIIyOssaTh, U3MEHAITh, (HOPMUPO-
BaTh COJIEpKaHKME O0yUEHHUsI, ONPEACIUTD MOCIEA0BATEIIbBHOCTh U3YUEHHUs MaTepH-
ayia, pacrpeaesaTh YIeOHbIC Yachl MO pa3jeinaM, TeMaM YPOKOB B COOTBETCTBHH C
MOCTaBJICHHBIMU 1EJISIMU U 3a7a4amu. [Ipn HEOOXOIUMOCTH B T€YEHUU YUECOHOTO
rojia y4uTesib MOXET BHOCUTh B YUECOHYIO IPOrpaMMy KOPPEKTUBbBI: U3MEHSTH T10-
CJIEIOBATEILHOCTh YPOKOB BHYTPU TEMbI, KOJMYECTBO YACOB, IEPEHOCUTH CPOKHU
MPOBEICHUSI KOHTPOJIbHBIX PaboT.

AnreOpa SIBISETCS OJJHUM U3 OMIOPHBIX KYPCOB OCHOBHOI'O 00IIero o0pa3oBa-

HUS: OHAa 00eCTIeUnBaCT N3YUEHUE NPYTUX TUCIUTUINH, KaK €CTECTBEHHO-HAYIHOTO,
TaK ¥ TYMaHUTAPHOTO ITUKIIOB, €€ OCBOCHHE HEOOXOUMO JIJIsl TPOJIOJKEHUS 00pa-
30BaHMS U B MOBCETHEBHOM KU3HU. Pa3BuTHE y 00ydaronuxcsi Hay4HbIX IIpeICcTaB-
JICHUH O MPOUCXOKACHUHU U CYITHOCTH ajreOpandeckux aOCTpakiui, crnocode oT-
paXXE€HUsI MaTeMaTUYECKOW HAYKOM SIBIICHUM U MPOLIECCOB B MPUPOJIE U OOIIECTBE,
POJIM MAaTEMaTHYECKOTO MOJCIIMPOBAHUS B HAYYHOM MO3HAHWHU U B MPAKTUKE CIIO-
coOcTByeT (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUSI U KAUECTB MBIILICHHUS, HEOO-
XOJIMMBIX JJIs aJlanTallid B COBPEMEHHOM HM(poBoM obiiecTBe. M3ydenue ai-
reOpbl 0OeCTieUrBaET pa3BUTHE YMEHHUS HAOJIIO1aTh, CPAaBHUBATh, HAXOAUTH 3aKO-
HOMEPHOCTH, TPEOYyEeT KPUTUIHOCTH MBIIIJICHHUS, CIIOCOOHOCTH apTyMEHTHUPOBAHHO
000OCHOBBIBaTh CBOM JEHCTBUS W BBIBOJBI, (OPMYIHPOBATH yTBEpkaeHU. OcBOe-
HUE Kypca anreOpbl oOecreyuBaeT pa3BUTHE JOTHYECKOTO MBIIIUICHUS] 00ydaro-
IIUXCSI: OHU UCTIONB3YIOT ACNYKTUBHBIC U HHAYKTUBHBIC PACCYKICHUs, 00001IeHne
¥ KOHKpeTH3aluio, abctparupoanue u ananoruto. OOyuenune anredpe mpeamnosna-
racT 3HAYUTEIBHBIH 00BEM CaMOCTOSITCIIBHON JCATEIHHOCTH OOYYarONIUXCs, TO-
ATOMY CaMOCTOSITEIbHOE PEIICHUE 3aJ1ay SIBIISICTCS peau3aiien 1esITeIbHOCTHOTO
MPUHITUTA O0yUCHUS.

B cTpykType nporpammel yaeOHOTO Kypcea «Anredpay s OCHOBHOTO OOIIETO
00pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COACPKATeIbHO-METOANYECKUE JINHUU:
«Ywucna 1 BEIYHCIICHUS», « AreOpandeckre BEIPaKCHUS», « Y paBHCHUS U HEPABEH-
cTtBay, «OyHkunn». Kaxaas u3 a3Tux cogepKareIbHO-METOANYECKUX JTUHUN pa3BU-
BaeTCS HA MPOTHKEHUH TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYS C APYTHUMH €T0



auHUSIMH. B Xoze u3ydyeHus: yueOGHOro Kypca 00y4yarouumcs MpUXOAUTCs JIoTude-
CKH paccCy’KJaTh, UCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBS3M € 3TUM
B IpOrpaMMy y4eOHOro Kypca «AnreOpa» BKIFOUEHbI HEKOTOPBIE OCHOBBI JIOTUKH,
IPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3zeflax MaTeMaTHUYECKOro oOpa3oBaHUS U
CHOCOOCTBYIOLINE OBJIAICHNIO 00YYarOIIMMHCS OCHOB YHUBEPCAJIBHOTO MaTeMaTu-
gyeckoro si3bika. CozepKaTelbHOM U CTPYKTYpHOM 0COOCHHOCTBIO yueOHOTO Kypca
«Anredpay» SBISETCSA €ro UHTETPUPOBAHHBIN XapaKTep.

Copnepxxanue muHUM «HUuciia U BBIYUCICHUS» CIIY)KUT OCHOBOM JJIsl JaJIbHEN-
IIETO U3YYEHUs MATEMAaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIUXCs JOrHYe-
CKOTO MBIIIIECHUS, (OPMHUPOBAHUIO YMEHUS MOJIb30BATHCS aJTOPUTMaMU, & TaKKe
IpPUOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOTUMBIX JIJIsl TOBCETHEBHOM JKU3HU.
Pa3BuTHe MOHATHS O YKCIIE HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMsI CBS3aHO C
palMOHAIbHBIMU U UPPALMOHATIBHBIMU YHCIaMH, ((OPMUPOBAHUEM IIPEICTABICHUN
O JEHCTBUTEIBHOM YHCJIE. 3aBEPIICHUE OCBOCHMS YHCIOBOM JIMHUHA OTHECEHO K
cpeaHemMy o0leMy 00pa3oBaHMUIO.

Conepkanue JByX aireOpanyecKux JUHUN — « AIreOpandecKue BhIPAKCHUS
U «YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y O0YUAIOIIUXCS Ma-
TEMaTHUYECKOI0 anmnapara, HeOOXOAUMOTrO JJIs PEIICHUs 3a]]a4 MAaTEMaTUKU, CMEX-
HBIX [IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 33]a4. Ha ypoBHE OCHOBHOTO 00-
1iero oopa3oBaHusl y4eOHbIN MaTepuai rpylnnupyeTcs BOKPYT pallMOHAIbHbBIX BbI-
pakeHuil. AireOpa 1eMOHCTPUPYET 3HAYEHNE MATEMATUKH KaK SI3bIKa JUIsl TIOCTPO-
€HUSI MATEMaTUYECKUX MOJIEJICH, ONTMCAHUS IIPOLIECCOB U SIBJIEHUM pPEaIbHOIO MUPA.
B 3anaun 00yuenus anredpe BXOIAT TaKKe JalbHEWIee pa3BUTHE alrOpUTMUYE-
CKOTO MBIIJIEHHS], HEOOXOAUMOI0, B YaCTHOCTH, JUIsl OCBOEHUSI Kypca uH(popMa-
TUKH, U OBJIa/ICHHE HaBbIKaMU JIETYKTUBHBIX paccyxaenuii. [I[peoOpazoBanue cum-
BOJIbHBIX (POPM CITOCOOCTBYET Pa3BUTHUIO BOOOpaXEHUs, CIOCOOHOCTEN K MaTema-
TUYECKOMY TBOPYECTBY.

Conepxanue QyHKIMOHANbHO-Tpa(UUECKON JIMHUU HALEJIIEHO Ha MOJyuYeHUe
OOy4YaroIIMMHUCS 3HAHUN O (PYHKLIMSIX KaK BaKHEMIEeW MaTeMaTUYECKON MOJIENH
JUTSL OTMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX MPOLIECCOB U ABJICHHUM B TPUPOE U
oOmecTBe. M3yueHne maTepuana cnocoOCTBYET pa3BUTHIO Y OOYHAIOIIUXCSI YMEHUS
VCITOJIB30BATh Pa3JU4HbIC BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATHKHU — CJIOBEC-
HbIE, CHMBOJIMYECKUE, I'padrueckue, BHOCUT BKJIaA B (HOpMHUpPOBAHHE MPEACTABIIC-
HUHN O POJIM MATEMATUKHU B PA3BUTUM LIUBWIA3AIUU U KYJIbTYPBI.

CornacHo yueOHOMY TUTaHy B 8 Kjlaccax U3ydaeTcsl ydeOHbIN Kypc «Anredpay,
KOTOPBIN BKJIFOYAET CIEAYIOIINE OCHOBHBIE pa3lenbl coaepxkanus: «Hucia u Bbl-
YHUCIICHUN», «ANreOpanyeckue BBIPAXKEHUA», «YPaBHEHUS U HEPABEHCTBaY,
«DOyHKIIUN.



Ha u3yuenue yuebHoro kypca «Anredpa» orsoaurca 102 gaca (3 yacaB B 8
kiacce — 140 yaca (4 yaca B nepBoM U 3 4aca B HEJIEIIO BO BTOPOM OJIYTOJUN)

COJEPXAHUE OBYUYEHUA

Yucaa u BeruucaenusaKBaaparHelil kKopeHb u3 yucia. [londarue o6 uppauumo-
HaJbHOM 4Hcle. JlecaTHuHble MPUONMKEHNUS UppalUOHAIbHBIX yHcesl. CBOMCTBA
apu(MeTHyecKuX KBaJpaTHBIX KOPHEH M UX MPUMEHEHHE K MPeoOpa30BaHUIO YKMC-
JIOBBIX BBIP@KEHHUI U BBIYUCICHUSAM. [[eiCTBUTEIBHBIE YHCIIA.

Crenens ¢ uenpIM NoKaszaTeneM U e€ ceorictBa. CTaHIapTHAS 3alKCh YHCIIA.

AnredOpandeckue BbIPAKEHUS

KBaapatHbIil TpEXUIIEH, pa3iIoKeHUE KBAAPATHOIO TPEXUIEHA HA MHOKHTEIIH.

AnreOpanyeckas 1po0b. OCHOBHOE CBOMCTBO anredpanyeckor npodu. Cio-
YKEHHE, BBIYMTAHUE, YMHOXKEHUE, ACICHUE alredpandeckux apoOei. PammoHanb-
HbIE€ BBIPAXKEHUS U UX NMPe0oOpa30OBaHHUE.

YpaBHeHUS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, popmyrna KOpHEH KBaJpaTHOro ypaBHeHuUs. Teopema
Buera. Peuienue ypaBHeHUM, CBOASAIINXCS K JIMHEMHBIM U KBaJpaTHbIM. [Ipocreni-
m1e JpoOHO-palMOHANIbHBIE YPABHEHMUS.

['padrueckas uHTEpHpeTanrs ypaBHEHUN C IByMs IEPEMEHHBIMU U CHCTEM
JIMHENHBIX YPAaBHEHUI C IByMs NepeMeHHbIMU. [IpuMephl perieHust CUCTeM Helu-
HEWHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO € OJIHOM NMEPEMEHHOM.
PaBHOCUIBHOCTH HEpPaBEHCTB. JIMHEHbIE HEPABEHCTBA C OJJHOM nepemMeHHou. Cu-
CTEMBbI JINHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.

DyHKIUU

[Tonstue pynkuuu. O0IaCTh ONMpPEAEIICHN U MHOKECTBO 3HAUEHUI (PYHKIUU.
CniocoObl 3aanus PyHKIMIA.

['padux pynkmu. Yrenue coiictB GpyHKuuu no e€ rpaduky. [Ipumeps! rpa-
(GbUKOB QPYHKIUH, OTpaKAIOIIUX PEATbHBIC TTPOIIECCHI.

@OyHKINH, OTIUCHIBAIOIINE MPSMYIO U 00paTHYIO MPONOPLHOHATIbHbBIE 3aBUCH-
moctH, ux rpaduke. PyHkIE Yy = X2, y = X3, y = VX, y=|X|. [paduueckoe perennue
ypaBHeHuil u cucteMm ypaBHeHU. IINITAHUPYEMBIE PE3YJIBTATBI OCBOE-
HUSA ITPOT'PAMMBI YYEBHOTI'O KYPCA «AJITEBPA» HA YPOBHE OC-
HOBHOI'O OBHIET'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI



JInyHOCTHBIE pe3yabTaThbl OCBOCHHUS MPOTpaMMbl y4eOHOro Kypca «Aj-
redpa» XapaKkTepu3yrTCs:

1) naTrpuoTHYecKoe BOCIMTAHME:

MPOSIBIECHUEM HMHTEpPECa K MPOUUIOMY U HACTOSIIEMY POCCHUWCKON Marema-
THUKH, IEHHOCTHBIM OTHOIIEHUEM K TOCTHKEHUSIM POCCUMCKUX MAaTEMATUKOB U POC-
CUMCKOM MAaTeMaTUYECKON IIKOJIBI, K UCIIOJIB30BAaHUIO ITUX JOCTHKEHUN B IPYTUX
HayKaX U IPUKIAIHBIX cepax;

2) rpa:kIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00S3aHHOCTEN rpak/laHWHA U peai3alluu €ro
1paB, NPEJICTABIICHUEM O MaTeMaTHYECKUX OCHOBaX (YHKIMOHUPOBAHMS pa3JIny-
HBIX CTPYKTYD, ABJICHUH, MPOIIETyp TPaXKAaHCKOTO o0IIecTBa (Hampumep, BEIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K 00CYKICHUIO STHYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTHU-
YECKUM ITPUMEHEHNEM JOCTHKEHUI HayKH, OCO3HAaHUEM BA)KHOCTU MOPAIIbHO-3TH-
YECKUX MPHUHINIIOB B I€ATEIIBHOCTH YYEHOTO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTMBHOE Y4acCTHE B PEIICHUU NMPAKTUYECKUX 3a7a4 MaTeMa-
TUYECKON HANpPaBIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTeMaTHUYeCKOro o0pa3oBa-
HUS Ha IPOTSKEHUU BCEH JKU3HM AJIs1 YCHEIIHOM MpodecCnoHabHOM AeSITENbHOCTH
Y pa3BUTHEM HEOOXOJAUMBIX YMEHUHN, OCO3HAHHBIM BHIOOPOM M TOCTPOCHUEM HH]IU-
BUJIyaJIbHOW TPAEKTOPUHU 00pa30BAHMS U )KU3HEHHBIX IUIAHOB C YYETOM JIMYHbBIX UH-
TEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) hcTeTHYeCKOe BOCIIUTAHME:

CHOCOOHOCTBIO K AMOLIMOHAILHOMY U 3CTETUYECKOMY BOCIIPUATHIO MaTeMaTH-
4yecKMX OOBEKTOB, 3ajlay, PELIEeHUH, pacCyXACHUNH, YMEHHUIO BUIETh MaTeMaTHye-
CKH€ 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTAlUEN B ACATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAYUYHBIX IPECTaB-
JIeHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, MPUPOJIbI U OOIIECTBA,
NOHMMAHUEM MAaTeMaTHYEeCKOW HAyKH Kak c(epbl YeJIOBEUYECKOW AESITeNbHOCTH,
ATAnoB €€ pa3BUTHS U 3HAUMMOCTH JUIsl pa3BUTHA LIMBUIM3ALMHU, OBIAJICHUEM SI3bl-
KOM MaT€MaTHKU U MaTEMaTUYECKON KyIbTYpPOl KaK CpEICTBOM MO3HAHUSA MHPA,
OBJIAJICHUEM MIPOCTEUIIMMH HaBbIKAMU UCCIIEI0BATEIBCKON AEATENBHOCTH;

6) pusuyeckoe Bocnuranue, GopMUpPOBaAHME KYJbTYPhI 310POBbS U IMO-
HMOHAJBHOIO 0JIATOMOJIYYHs:

TOTOBHOCTBIO MTPUMEHSATHh MaTEMAaTUYECKHUE 3HAHUSI B MHTEPECaX CBOETO 3710-
POBBsI, BEIEHUS 3J0POBOIr0 00pa3a KHU3HHU (3J0pOBOE MUTaHKE, COATAHCUPOBAHHBIN
PEXUM 3aHATUN U OTAbIXA, peryyspHas (puznyecKas akTUBHOCTbH), C(HOPMUPOBAH-
HOCTBIO HaBbIKAa peQUIEKCHH, MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY M TaKOro e
IIpaBa Ipyroro 4eji0BeKa;



7) 3K0JI0THYeCKOE BOCIIUTAHUE:

OpHEHTALIMEN HA IPUMEHECHUE MATEMATUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYKAIOMIEH CPe/bl, TUIAHUPOBAHMSI TIOCTYIKOB M OIEHKH
HX BO3MOXXHBIX MOCJICJICTBUH VISl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTBbHOTO
XapakTepa IKOJOTHUECKUX TPOOJIeM U MyTel UX pPeIICHUs;

8) ajanranusa K U3MEHAIIMMCH YCJOBHAM COLMAJIBLHOM M NMPHUPOAHON
cpeabl:

TOTOBHOCTBIO K JICHCTBHUSIM B YCIIOBUSX HEOMNPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM UHCIIE
YMEHHUE YUYUThCS y APYTUX JIIOACH, MpUoOpeTaTh B COBMECTHOM JEATEILHOCTU HO-
BbIC 3HAHUS, HABBIKU U KOMIICTCHIIMU U3 ONbITA JIPYTHX;

HEO0OXOMMOCTHIO B (hOPMHUPOBAHUN HOBBIX 3HAHUH, B TOM YHCIIC (POPMYITHPO-
BaTh UJCH, TIOHATHUS, TUIIOTE3bI 00 00BEKTaX M ABJICHUSX, B TOM YHCIIC paHEe HEHU3-
BECTHBIX, OCO3HABaTh JC(PUIIUTH COOCTBEHHBIX 3HAHUN M KOMIIETCHTHOCTEH, TIia-
HUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CUTYAlIMIO, BOCIIPUHUMATH CTPECCO-
BYIO CUTYalIUIO KaK BbI30B, TPEOYIOUIUNA KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIEC
pelieHust ¥ IeCcTBUs, GOPMYJIUPOBATH U OLICHUBATH PUCKH U TIOCIIEICTBUSA, (POPMHU-
pOBaTh OTIBIT.

METANPEIMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble jornueckmne geiicTBUs:

e BBISABISATh U XapaKTEPHU30BATh CYIIECTBEHHbIC MPU3HAKK MAaTEMaTHUUYECKUX
OOBEKTOB, OHATUH, OTHOIICHUN MEXAY MOHATUAMH, (GOPMYITUPOBAThH OIpeese-
HUA NOHSTHM, YCTaHABIIMBATh CYIIECTBEHHBIM MPU3HAK KJIacCU(UKaIMU, OCHOBA-
HUA JU1s1 0000IIEHUs U CpaBHEHUSI, KpUTEPUH MPOBOAMMOTO aHAIIN34;

e BOCIPUHUMATH, (POPMYJIHPOBATH U MPEOOPA3OBHIBATH CYKJCHUSA: YTBEPIU-
TEJIbHBIE U OTPULIATENIbHbIE, €TUHUYHbIEC, YACTHBIE U 00IIKeE, YCIOBHbIE;

e BBIBIIITH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IPOTUBOPE-
yusl B (paKTax, NaHHBIX, HAOIIONCHUSIX M YTBEPXKICHUAX, MPEAJIaraTb KpUTEpUn
JUIS1 BBISIBIICHUS] 3AKOHOMEPHOCTEN U IPOTUBOPEUNI;

e JI€JaTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U WH-
JTYKTUBHBIX YMO3AKIIOUCHUI, YMO3aKJIIOUEHUH 10 aHAJIOTHH;

e pa3dupaTh JOKa3aTebCTBA MaTEMAaTHUYECKUX YTBEPXKACHUN (IPSIMbIE U OT
IPOTHUBHOIO), TPOBOJUTH CAMOCTOATEIBLHO HECIIOKHBIE JOKA3aTeNbCTBA MaTeMa-
TUYECKUX (DaKTOB, BHICTPAUBATh apIyMEHTALIUIO, IPUBOJUTH IPUMEPHI U KOHTP-
puUMepPbI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;



e BBIOMpATH CTIOCO0 perieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BapH-
aHTOB pPEIICHMs, BRIOUPATh HanOO0JIee MOAXOIAINHN C yUETOM CaMOCTOSITENILHO BbI-
JEJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

e HCIIOJB30BAaTh BOMPOCHI KaK HCCIEAOBATENbCKUN MHCTPYMEHT MO3HAHUS,
(dopMynupOBaTh BOMPOCHI, (PUKCHPYIOIINE TPOTHBOpPEUHE, MPOOIEMy, CaMOCTOS-
TEJIbHO YCTaHABIMBAaTh UCKOMOE U JaHHOE, (POPMHPOBATH THIOTE3Y, APTYMEHTH-
pPOBaTh CBOIO MO3UIIMI0, MHCHHE;

e TPOBOJUTH IO CAMOCTOSITEILHO COCTABICHHOMY TIJIaHY HECJIOXHBIN AKCIIe-
PUMEHT, HEOOJIBIIIOE UCCIIEAOBAHHE M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH-
YECKOT0 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTy COOOI;

e CaMOCTOSITEIFHO (POPMYIUPOBATH OOOOIICHUS W BBIBOJIBI IO PE3yIbTaTam
IPOBEAEHHOTIO HAOIIOACHUSI, UCCIIEIOBAHNS, OLIEHUBATh IOCTOBEPHOCTh MOJIYYEH-
HBIX PE3yJbTAaTOB, BBIBOJOB U 0000IIEHUH;

e IPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE MPOIIECCa, @ TAK)KE BBIIBUTATh IIPE/I-
MOJIOKEHUS O €r0 PAa3BUTUU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmaumeii:

e BBIABJIATH HEJOCTATOUYHOCTh U N30BITOUHOCTH NH(OPMALINH, TaHHBIX, HEOO-
XOJIMMBIX JUISl PEIICHU 3a1a4K;

e BBIOMpATh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HUH-
(opMaLMIO pa3IMYHbIX BUIOB U (DOPM MPEICTABICHUS;

 BbIOMpaTH POpMY IpeacTaBICHUs HH(OPMALIUU U WIUTIOCTPUPOBATH peliae-
MBI€ 33J]Ja4M CXeMaMH, JuarpaMmmamMu, HHOUM rpadukoil 1 uX KOMOUHALUSIMU,

e OIICHMBATh HAAEKHOCTh HH(OPMALIUY TIO KPUTEPUSM, MPEJIOKEHHBIM YUH-
TeJIeM WIH C(POPMYIUPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

e BOCHPUHUMATH U (YOPMYJIHUPOBATH CYXkJACHUS B COOTBETCTBUH C YCIOBUSIMU
U LIETISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHUS B YCT-
HBIX U MMUCbMEHHBIX TEKCTAX, JaBATh MOSICHEHUS M0 X0y PEIICHUS 3a/1aud, KOM-
MEHTHUPOBATh MOJyYEHHBIN PE3yJIbTaT;

e B XOJI€ 00CYKJ€HUs 337aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaEMOM TEMBI,
npo0JieMbl, perraeMoi 3aJ1auu, BbICKa3bIBaTh UJI€H, HAICJIEHHbIE Ha TIOUCK pelie-
HUS1, CONIOCTABJISITh CBOU CY>KJICHHUSI C CYKJICHUSAMU APYTHX YYACTHUKOB JIMAJIOra,
oOHapyXUBaTh pa3Inyue U CXOJICTBO MO3ULUH, B KOppEeKTHOU dopme popmyiu-
pOBaTh pa3HOTJIACHs, CBOM BO3PAKEHUS;

e TMPEACTABIIATH PE3YJIBTATHI PELIEHUS 3a/1a4H, SKCIEPUMEHTA, HCCIEOBaHNU,
MIPOEKTa, CAMOCTOSTEILHO BHIOMPATh (hOpMaT BBICTYIIJICHHUS ¢ y4ETOM 3ajad Ipe-
3€HTaluu U 0COOEHHOCTEN ayTMTOPUH;



e TMOHMMATh U MCIOJIb30BATh NPEUMYIIIECTBA KOMAHIHON U UHIUBUIYATIbHOU
pabOTHI IPH PEIICHUH YICOHBIX MATEMATHICCKUX 3a71aY,

e MPUHUMATH 1€ COBMECTHOU JEATEIbHOCTH, MJIAHUPOBATH OPTraHU3ALUI0
COBMECTHOI paboThl, pacnpeiensaTh BUIbI pabOT, JTOrOBapUBaTLCA, OOCYKIATh
IpolLecC U Pe3ysibTaT paboThl, 00001IaTh MHEHHUS HECKOJIbKUX JTIOJCH;

e YYaCcTBOBATh B IPYMIOBHIX (opMax pabOTHI (0OCYXIEeHUS, OOMEH MHEHU-
SIMH, MO3TOBBIC IITYPMBI U IPYTHE), BHITIOIHATH CBOIO YacCTh paOOTHI U KOOPIUHU-
pPOBaTh CBOM JICUCTBHUSI C IPYTUMU YiIeHAMHU KOMaH/Ibl, OLICHUBATh KA4€CTBO CBOETO
BKJIaJla B OOIIMM MIPOYKT 1O KPUTEPUSIM, CHOPMYIMPOBAHHBIM yUaCTHUKAMU B3a-
UMOJEUCTBUS.

PeryasiTuBHbIe YyHUBEPCAJIbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

e CaMOCTOSITEJILHO COCTaBJIAThH IUIaH, aJITOPUTM pPEIICHUs 3a7adu (WU €ro
4acTh), BRIOUPATh CIIOCOO PEIICHHSI C YUYETOM UMEIOIUXCS PECYPCOB U COOCTBEH-
HBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C
y4€TOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb, YJMOLMOHAJILHBIN HHTEJJIEKT:

e BIIQJIETh CIIOCOOAMU CaMOMPOBEPKU, CAMOKOHTPOJIS MpoIecca U pe3yibTaTa
pelIeHns MaTEMaTUIECKOM 3a/1auu;

e TMPEIBUACTH TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTD ITPU PEIICHUH 3a]1a4H,
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEJILCTB, HAMICH-
HBIX OIMIUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBHE PE3YJIbTATa AESITEIBbHOCTH IMOCTABICHHON LIETU U
YCIIOBUSM, OOBSCHITH MPUINHBI JOCTUKEHUS WM HEJOCTHXKECHUS 11€JTH, HaXOIUTh
OIIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATBI

K koHiry oOydeHnus B 8 kj1acce 00y4aromuiics: MOJTYIUT CAETYIOUTNE TPEIMET-
HbIE PEe3yJIbTaThI:

Yucaa v BIYMCICHUA

Hcnonb30BaTh HAYAJIbHBIE TPEACTABICHUS O MHOKECTBE JIEUCTBUTEIbHBIX YH-
cel JUIsl CpaBHEHUS, OKPYTJICHUS] U BBIYUCIICHUMN, U300pakaTh JIEHCTBUTEIbHBIC
4yciia TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[TpumeHsTh MOHSATHE apUPMETHISCKOTO KBAIPATHOTO KOPHS, HAXOAUTH KBa/I-
paTHBIC KOPHH, UCIIOJIB3YsI TP HEOOXOUMOCTH KAJIBKYJIATOP, BBITIOJIHATH MTPE00-
pa3oBaHUs BBIPAKEHUM, COJEpPKALIMX KBAJPAaTHbIE KOPHHU, UCMOJIb3Yysl CBOICTBA
KOpHEM.

Hcnonb30BaTh 3amucy OOJIBIIMX U MaJIBIX YHCEI C MOMOIIBIO JAECATUYHBIX
npobeii u creneHeit uucia 10.



AsredpanyecKue BbIPpaKeHUs

[IpuMeHSATh MOHATUE CTENEHU C LIEJIBIM NTOKA3aTeNIeM, BBIIOJIHATh Tpeo0pa3o-
BaHHUSI BBIPAKEHUH, COJEPKAINX CTENEHH C LIEJIBIM MOKa3aTeIIEM.

BbINONHATE TOXKAECTBEHHBIE MPE0Opa30BaHMs PAllMOHAIBHBIX BIPAKEHUN Ha
OCHOBE IMPaBUJI ICUCTBUI HaJ MHOTOUYJICHAMH U alreOpandyecKUMu ApoOsMHu.

PackianpiBaTh KBaApaTHBIN TPEXWIECH HA MHOKHUTEIIH.

[IpumeHsATh MpeoOpa3oBaHMs BEIPAXKEHHM JI pELICHUS Pa3IMUHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHMs U HEPABEHCTBA

Pewmaty nMHENHBIE, KBAJIpaTHbIE YPaBHEHUS U PAlMOHAJIbHBIE YpaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTEHIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUyuecKux Mpe/cTaBlieHni (yCTaHaBIUBaTh, UMEET
JIM YpaBHEHHE WM CUCTEMA YPAaBHEHUM PEILICHHUS], €CIIM UMEET, TO CKOJIBKO, U TIPO-
yee).

[lepexoauTh OT CIOBECHON (POPMYITHUPOBKH 3a/1auu K €€ anreOpandyeckoi Mo-
JIEJIH C TIOMOIIBIO COCTABJICHUS] YPABHEHHSI MJIM CUCTEMbI YPAaBHEHU, UHTEPIPETH-
pOBaTh B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M MOJTYYEHHbBIA PE3YJIbTAaT.

[IpuMEHATH CBOMCTBA YUCIOBBIX HEPABEHCTB /1JIsl CPABHEHU S, OLICHKHU, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJIHOM EPEMEHHON U UX CUCTEMBI, 1aBaTh rpa)ueCcKyIo
WJUTIOCTPALIMIO MHOYKECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUIMHA

[ToHumaTe ¥ KCMONB30BATh (DYHKIIMOHAIBHBIC TOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAUCHMS), OTPELIATh 3HAaUCHHE (DYHKIIMH 110 3HAYCHUIO ap-
T'YMEHTA, OTIPENICNATh CBOMCTBA PYHKIMH MO €€ rpaduKy.

Crpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y=k/x,y=x2,y=x3,y = |X|, y = VX, OIHCBIBATb CBOICTBA YHCIOBOI GYHKINHA
o e€ rpaduxy.



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosmuecTBo yacos DJIeKTPOHHBIE
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padoThI padoThbI Cypchl
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1 15 https://m.ed-
HBIC KOpHH S00.ru/7f417af8
bu6mmoreka [IOK
Uucna u Beraucienus. CTeneHnb
2 7 1 https://m.ed-
C 1IEJIBIM TTOKa3aTesieM s00.ru/7FA17af8
Anrebpanyeckue BbIpaKEHHUS. bubmorexa HOK
3 . 5 https:/m.ed-
KBagpatHslil TpéxuiieH s00.ru/7f417af8
bu6mmoreka [IOK
AnreOpanyecKue BbIpaKCHUS.
4 31 2 https://m.ed-
Anrebpaunyeckas 1po0b S00.ru/7FA17af8
bu6mmoreka [IOK
YpaBHEHUS 1 HEPABEHCTBA.
5 15 1 https://m.ed-
KBanpatHsie ypaBHeHUs 500.1u/7f417af8
bu6mmoreka [IOK
VYpaBHeHus u HepaBeHcTBa. Cu-
6 . 13 https://m.ed-
CTEMBL yPaBHCHIH S00.ru/7f417af8
bu6mmoreka [IOK
YpaBHEHUS U HEPABEHCTBA.
7 q 12 1 https://m.ed-
cpaperictsa S00.ru/7f417af8
bu6mmoreka [JOK
8 Oyukuyuu. OCHOBHBIE IOHATHS ) https://m.ed-
S00.ru/7f417af8
bu6mmoreka [JOK
9 Oynknun. YncnoBeie PyHKIMHA 9 https://m.ed-
$00.ru/7f417af8
bu6mmoreka [JOK
10 [ToBTOpeHME M 0000IIEHNE 6 1 https://m.ed-
s00.ru/7f417af8
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30OBATEJIb-
HOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremartuka. Anrebpa: 8-i kitacc: 6a30BbIi ypOBEHb: yUeOHHK; 16-¢ n3na-
Hue, epepadboranHoe, 8 kiacc/ MakaperueB FO.H., Munarok H.I'., Hemkos
K.W. u np.; nox penakuueit TenskoBckoro C.A., AKIIMOHEPHOE 00IIECTBO
«3narensctBO «lIpocBemienue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
Marematunka. Anredpa : 7—9-e Kiacchl : 6a30BbI YPOBEHB : METOINYECKOE

nocoOue K npeAMEeTHON TUHUU yueOHuKoB 1o anredpe 0. H. Makapsiuesa, H.

I'. Munmrok, K. M. HemikoBa u ap./ — 2 e u3a., ctep. — Mocksa : [Ipocgerie-

Hue, 2023 — 54 c.



