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MNOSICHUTEJIBHAS 3AITUCKA

PabGouass mporpamma ydeOHOro mpemMera «AirebOpa» mnpemHasHadeHa sl 8X kimaccoB MBOY
«/leHnCcOBCKast IIKOJIa» U COCTABJIICHA B COOTBETCTBUU CO CIIEIYIOIINMH TOKYMEHTAMU:
1. . ®enepanbHblil rOCyJapCTBEHHBIM 00pa30BaTeNIbHBIN CTaHIAPT OCHOBHOTO 0OOIIEro o0pa3oBaHus,
yrBep)kAEHHBIN [Ipukazom Munucrepcrsa [Ipocsemenus Poccun ot 31.05.2021 Ne 287 (nanee-®I'OC
000-2021);
2. @enepanbHas oOpa3oBaTeNbHAs MpPOTpaMMa OCHOBHOTO 00ImIero oOpa3oBaHUS, BKIFOYAOIIAS
QOenepanbHyl0  pabouyl0 MIporpaMMy BOCHUTAHHS, YTBEp)KICHHass MpuUKazoM MUHHUCTEpCTBA
npocseuienus Poccutickoit @enepannn ot 18.05.2023r. Ne370;
3
4.Yueonsiit miaH (7-9 kimacce) MBOYVY «JlenucoBckas mikosa» Ha 2024/2025 y4ueOHblii ro.
5.Pabouass mporpamMma cocTaBieHa Ha OCHOBE aBTOPCKOM mporpammbl 1o wmartemaruke FHO.H.
MakxkapsiueBa «Anredpa 8 kinace» - M.IIpocsemienue 2014
[Tpu peanuzanuu Paboueil mporpaMMBbl UCMONB3YIOTCS YUSOHUKHU:

e MakapeiueB FO.H., Anrebpa: Yuebuuk mis 8 kmacca o0rieoOpa3oBaTelbHbIX YUPEKICHUN

/1O.H. Makapsrues, H.I'. Muniok, K.W. Hemkos, C.b. CyBopoBa; oz pen. TelsikoBcKoro

M3narensctBo: M.: [Ipocsemienue, 2023.

[Iporpamma mo anreOpe Ha YpPOBHE OCHOBHOTO 0O0mero o0Opa3oBaHHs COCTaBlieHA Ha OCHOBE
TpeOoOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTENbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus, mnpeacraBieHHbIXx B DPI'OC OO0, a Takxke (denepanabHOil pabodeil MmporpamMmbl
BOCIIUTaHHUSL.

[Iporpamma 1o anreOpe HampaBieHa Ha (QOPMHPOBAHHUE ECTECTBEHHO-MAaTEMAaTUYECKOM
IPaMOTHOCTH OOYYarOIIMXCSl U OpPraHU3alUI0 M3yYeHUs] MaTeMaTHUKU Ha JIeATeIbHOCTHOU ocHOBe. B
porpamMMe 1o ajuredpe y4uTHIBAIOTCS BOBMOKHOCTH Y4eOHOrO IpeaMeTa B peau3aluy TpeOoBaHUM
OI'OC OOO K MIaHUPYEMBIM JINYHOCTHBIM M METaIlpeIMETHBIM pe3ysbTaTaM OOYyYEHHMs, a TakKe
peanmu3amysl MEXIPEIMETHBIX CBS3eH E€CTeCTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB Ha YpPOBHE
OCHOBHOT'0O 00111er0 00pa3oBaHuUs.

Anrebpa sBIsS€TCS OAHMM M3 OIOPHBIX IPEIMETOB OCHOBHOIO OOIEro oOpa3oBaHMs: OHa
oOecrieunBaeT W3y4YeHUE APYTUX TUCIHIUIMH, KaK €CTECTBEHHO-HAyYHOTO, TaK W TyMaHUTAPHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOMUMO JUIS TPOJNOJDKEHHST OOpa3oBaHWS W B TOBCEIHEBHOHM IKH3HH.
Pa3Butue y o0yuaromuxcst HayuHbIX NPEICTaBICHUIN O IPOMCXOXKACHUHU U CYIIHOCTH anre0pandeckux
a0cTpakuuid, crocobe OTpaKeHUsT MaTeMaTHYeCKOM HayKoW sBIEHMH W NPOLIECCOB B NPHUPOIE U
00IIeCTBE, PO MATEMAaTHIECKOTO MOJICTTMPOBAHNUS B HAYYHOM MTO3HAHUU U B IPAKTUKE CIIOCOOCTBYET
(GbOopMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHUSI W KAYECTB MBINUICHUS, HEOOXOAUMBIX UIS alaNTalld B
COBpeMEHHOM Liu(ppoBoM obiiecTBe. M3yuenne anreOpsl odecriedynBaeT pa3BUTHE YMEHUs HaOII0/1aTh,
CpaBHUBaTh, HAaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBILIUIEHUS, CHOCOOHOCTH
apryMEHTHPOBaHHO OOOCHOBBIBATH CBOWM JICHCTBHSI M BBIBOIBI, (HOPMYITUPOBATH YTBEPKICHUSI.
OcBoeHue mpenmMera anredpbl 0OeceynBaeT pa3BUTHE JIOTUYECKOTO MBIIUIEHUST 00y4aroIIUXCsl: OHU
WCTIONB3YIOT JIEAYKTUBHBIE W WHIYKTHBHBIE PACCYXKACHHUS, OOOOIMIEHWE W KOHKPETH3AIHIO,
abctparupoBanue u aHaioruto. OOyueHue anrebpe mpennojaraeT 3HAYUTEIbHBIH O00BEM
CaMOCTOSITENTbHON JIeITeIbHOCTH 00YUaIOIIMXCsl, TO3TOMY CAMOCTOSITENIbHOE PEIIeHUE 3a1ay SIBIISIETCS
peann3anuen JesTeIbHOCTHOTO IPUHIUIIA 00yUEHUSs.

B cTpykType mporpammel yuebHOTO TipenMeTa « Anredpay i1t OCHOBHOTO 001Iero 00pa3oBaHus
OCHOBHOE MECTO 3aHHMMAIOT COJEp)KAaTeNbHO-METOJUYECKNEe JIMHUU: «Yucna W BBIYUCICHHS,
«AnreOpanuecKue BBIPAXKEHUA», «YpaBHEHUS M HepaBeHCTBa», «DyHkuum». Kaxnas uz »tHx
COJIEPKaTEIbHO-METOANYECKUX JIMHUNA pa3BUBAETCA Ha MNPOTSHKEHUM TPEX JIeT M3y4YeHUs Kypca,



B3aMMOJICHCTBYSl C APYTUMH €ro JIMHUSAMH. B Xozme m3ydeHus: yuyeOHOro mpeamera o0ydaromuMcCs
IPUXOJUTCS JIOTUYECKU PACcCyKaTh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH A3bIK. B CBsA3U ¢ 3THM
B [IpOrpamMMy yueOHOro npeamMera « Anredpay BKIIOUEHbI HEKOTOPbIE OCHOBBI JIOTHKH, IPE/ICTaBICHHbIE
BO BCEX OCHOBHBIX pa3Jielax MaTeMaTH4YeCKOro 00pa3oBaHUS M CIOCOOCTBYIOUIME OBJIAJICHUIO
00y4aroIUMHUCs OCHOB YHHBEPCAJIBHOIO MaTeMaTHUeCKoro si3bika. CoJepKaTelnbHON U CTPYKTYPHOU
0CO0EHHOCTBIO Y4eOHOr0 IpeaMeTa « AsreOpay» sIBISETCS €r0 MHTErPUPOBAHHBIN XapaKTep.

Conepxxanue nuHMM «Yucina ¥ BBIYMCICHUS» CIIy>)KUT OCHOBOM Ui JalbHEHIIEro M3y4yeHHs
MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYarOMIMXCS JIOTHYECKOTO MBIIUICHUS, (POpMUPOBAHHUIO
YMEHHS MOJIb30BaThCs AITOPUTMAMHU, a TAaKXKe MPHOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOAMMBIX
IUIsl IOBCETHEBHOM >KM3HU. Pa3BuTHE MOHATHSA O YUCIIE HA YPOBHE OCHOBHOI'O 00IEro oOpa3oBaHUs
CBSI3aHO C pallMOHAJIBHBIMU M HUPPALMOHAIBHBIMM 4YHCIaMM, (OPMHPOBAHHUEM IPEICTABICHUN O
JCWCTBUTEIFHOM YHMCIIE. 3aBepIICHUE OCBOCHHS YHCIOBOW JIMHUM OTHECEHO K CpeJHeMy oOmemy
o0pa3oBaHMIO.

Coneprxanue AByX ajlreOpandeckux JUHUNA — «Airedpanyeckie BbIpaXXEHUsS» U «YpaBHEHUS U
HEpaBEHCTBa» CHOCOOCTBYEeT (OpPMUPOBaHUIO Yy OOyyaromMXCsi MaTeMaTHYecKoro arnrapara,
HEO0XOIMMOTO JIJISl PELICHHS 33/1a4 MAaTEeMaTHKH, CMEKHBIX TIPEAMETOB U TPAKTHKO-OPUEHTHPOBAHHBIX
3agad. Ha ypoBHe OCHOBHOTO 00mIero oOpa3oBaHWs y4eOHBI MaTepuall TPYNIHPYETCS BOKPYT
palMOHANIBHBIX BBIpAXEHUH. AnreOpa JEMOHCTpUPYET 3HAu€HUE MaTeMaTUKM KakK s3bIKa s
MIOCTPOCHMSI MaTEMaTHUECKUX MOJIeNel, onrucaHus IpoLecCOB U ABJICHUN peasibHOro Mupa. B 3agaun
oOyueHus anrebpe BXOIAT TakXe JajbHEWINee pa3BUTHE AITOPUTMUYECKOIO  MBIIUICHUS,
HEOO0XOMMOTO, B YAaCTHOCTH, JUISI OCBOEHHsS Kypca HH(OpPMAaTHKH, W OBJaJCHHE HaBBIKAMHU
JIEeNTyKTHBHBIX paccyxieHuidl. [IpeoOpazoBaHne CHMBOJBHBIX (DOpPM CIIOCOOCTBYET Ppa3BUTHIO
BOOOpakeHUs, CIIOCOOHOCTEN K MaTeMaTHYeCKOMY TBOPYECTBY.

Conepxxanue (yHKIHOHAIbHO-TpapUUeCKON JMHUM HALIEJICHO Ha IMOJy4YeHHE O0YyYaroIUMHCS
3HaHUN O (YHKIMAX KaK BaKHEWIIEH MaTeMaTH4YeCKOW MOJENW [JIsi ONMUCAHUS M HUCCIEIOBaHUS
Pa3HOOOpAa3HBIX MPOIIECCOB M SIBIEHUU B MpuUpoje u olmiecTBe. M3yuenne marepuana criocoOCTByET
Pa3sBUTHIO Yy OOYYAIOLIMXCS YMEHMs HCIOJb30BaTh PA3IMUHbIE BBIPA3UTEIbHBIE CPEJCTBA S3bIKA
MaTeMaTHUKH — CJIOBECHbIe, CHUMBOJHMYECKHE, Trpaduyeckre, BHOCUT BKJIaaA B (OpMHpPOBaHHE
MIPEJICTaBICHUI O PO MAaTEMATHKH B PAa3BUTHH [TUBHIIN3AIIUH U KYJIBTYPHI.

CornacHo y4yeOHOMY IJIaHy B 8 Kjacce M3ydaeTcsl yuyeOHbIH npeamer «Anredpa», KOTOPBIH
BKJIIOYAET CIIEYIOIINE OCHOBHBIE pa3Jienbl cojiepkanus: «Hucna u BeIYMCICHUA», «ANredpandeckne
BBIpQXEHUS», «YPABHEHUS U HEPABEHCTBA», « DYHKIIUNY.

Ha u3yuenue yuyeOHoro mpeamera «AinreOpa» orBogutcs B § kimacce — 136 yacoB (4 yaca B
HEJIEIIO).

COAEPKAHUE YYEBHOI'O ITPEJIMETA «AJITEBPA»
Yucaa u Boiuuciaenus. Ksaaparusie kopuu (15 yacos)

KBanparuslit kopens u3 urcina. [Tonsitue 06 uppanponanbHOM yuciie. JlecaTuuHbIe MTPUOINKEHUS
UppalMoHaNbHBIX uucen. CBoiCTBa apuMETHUECKUX KBAJAPATHBIX KOPHEM W WX MPUMEHEHHE K
peoOpa30BaHUIO YUCIOBBIX BBHIPAKCHHM U BEIYUCICHUSIM. [lefiCTBUTENbHBIC YHCTIA.

CreneHsb ¢ 1enbIM MokKaszaTesieM U €€ cBoiicTBa. CTaHIapTHAs 3aMUCh YUCTA.

Yucia u Boiunciaenusa. CTenensb ¢ mejJbiM mokasaresieM (7 4acoB)
Cremnenb ¢ 1enbiM mokaszareneM. CTaHaapTHasl 3alUch ducia. PasmMepbl 0OBbEKTOB OKPYIKAIOIIETO
Mupa (OT DIIEMEHTapHBIX YaCTHI[ JO0 KOCMHUYECKHX OOBEKTOB), IJIUTEIHHOCTH IMPOILIECCOB B
okpy>karo1iem mupe. CBOMCTBa CTENEHU C IIEJIBIM MTOKa3aTelileM



Auredpanyeckue Bpipakenns. KBagparnsiii Tpéxuien (Suacos)
KBaznpatHblil TpEXUIICH, Pa3I0KEHUE KBAAPATHOIO TPEXWIEHA HA MHOXKHUTEIIN.
Auredpanyeckue BbIpazkeHus. Asiredpanyeckas apoonb (15 yacos)
AnreOpanueckass apoOb. OCHOBHOE CBOKCTBO anreOpandeckoil napodu. ClioKeHHe, BbIUYUTAHUE,
YMHOXXEHUE, JiefieHre anredpanyeckux Apooeil. ParmonanbHbie BRIpakeHHs U UX IpeoOpa3oBaHue.
YpaBHeHnus u HepaBeHcTBa. KBagpatnbie ypaBHenus (15 yacos)
®opmyiia KopHel KBaJpaTHOrO ypaBHeHus. KBanpatHoe ypaBHeHHE, (hopMyiia KOpPHEH KBaJpaTHOTO
ypaBHeHusA. Teopema Buera. Pemienue ypaBHEHMH, CBOIAINMXCSA K JIMHEWHBIM WM KBaJPATHBIM.
[Tpocreiimme ApoOHO-paLlMOHATIBHBIC YPaBHEHHS.

YpaBHenusi u HepaBeHcTBa. Cucrembl ypaBHenui (13 yacos)

I'padmyeckas uHTEpIpETallis YpaBHEHUH C IBYMSI TIEPEMEHHBIMH U CUCTEM JIMHEHHBIX YPaBHCHHIA C
IOBYMsI IepeMEHHbIMU. [IprMepsl peleHns CUCTeM HEIMHEWHBIX YPAaBHEHUH C IByMs IIEPEMEHHBIMHU.
Pemienue TekcTOBBIX 3a7jau aNreOpandeckuM CriocoOOM.
YpaBHenusi u HepaBeHcTBa. HepaBencrsa (12 yacoB)
UucnoBble HEpaBEHCTBA M WX CBOWCTBA. HepaBeHCTBO ¢ OAHON mNepeMeHHOH. PaBHOCHIIBHOCTH
HepaBeHCTB. JIMHEHbIE HEpaBEHCTBA C OJHOU NepeMeHHON. CHcTeMBbl TMHEMHBIX HEPABEHCTB C OJHOU
[IEPEMEHHOM.

®yuknun. OCHOBHBbIE NoHATHUA (5 YacoB)
ITonsatue ¢ynkiuu. OGIacTb ONpeneneHuss U MHOXECTBO 3HaueHuil ¢(yHkimu. CrocoObl 3a1aHus
byukuuit. I'paduk pynkuun. Ytenue cBoicTB pyHkImu 1o e€ rpaduxy. [lpumepst rpagukoB GyHKINH,
OTPaXKAIOILUX peaJIbHbIE MPOIIECCHI.

®ynkuuu. Yuciaosbie pynknuu (9 yacos)

UYrenue u nocrpoenne rpadukos Gynkuuii. [lpumepsr rpagukoB GyHKINH, OTPasKAIOMIMX pPeabHbBIC
nporecchl. OYHKIMU, ONMUCHIBAIOLINE MPSAMYIO M OOpaTHYIO MPONOPIMOHAIbHBIE 3aBUCUMOCTH, HUX
rpaduku. DyHKIMK, ONMUCHIBAIOUIME MPSIMYI0 U OOpaTHYIO HPONOPLUOHAIBHBIE 3aBUCHUMOCTH, HMX
rpapuku. Oyukman y = x% Y = X%, y = Vx, y=|x|. ['padudeckoe perienue ypaBHEHHH H CHCTEM
YpPaBHEHUU.

IToBTOpenue u 0600menue (6 4acon)

[ToBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B KypcoB 7 U 8 KJlaccoB, 000011IeHNE 3HAHUH.

INJIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUSA YUYEBHOI'O ITPEJIMETA «AJITEBPA»

OcBoenue yueOHOTo npeamera «Anredpay Ha ypoBHE OCHOBHOTO OOIIET0 00pa3oBaHus JOHKHO

o0ecneunTh JOCTHKEHHE CIEAYIOMMX OOYy4YaloUUMHUCS JUYHOCTHBIX, METAalmpeIMETHBIX H
MPEAMETHBIX PE3yJIbTATOB

JUYHOCTHBIE PE3YJIBTATHI
JInuHoCTHBIE pe3yJIbTAThl OCBOCHHSI POTPaMMbl yUeOHOTO Kypca «Anredpay XapakTepu3yTCs:

1) naTpuoTHYecKoe BOCIMTAHME:

MPOSIBJICHUEM HHTEpeca K MPOUUIOMY M HACTOSIIEMY POCCHIICKOM MaTEMAaTHKH, [IEHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHUSM POCCUUCKUX MATEMAaTUKOB M POCCHUHCKON MAaTeMaTHYECKOW IIKOJIbI, K
HCIOJIb30BAHUIO ATUX JOCTHKEHHUI B IPYTHX HayKax M MPUKIAJAHBIX chepax;

2) rpaIaHCKoOe H 1yXOBHO-HPABCTBEHHOE BOCIIUTaHHUE:

TOTOBHOCTBIO K BBHITIOJIHEHUIO OOS3aHHOCTEH TpakJIaHWHA ¢ pealu3aliyd ero Impas,
MPEACTABICHUEM O MAaTeMAaTHYECKUX OCHOBax ()YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOLEYp TPaKIAHCKOTO 0OIIecTBa (HAMpUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKIECHUIO
ATUYECKHX MPOOJIeM, CBS3aHHBIX C MPAKTUYSCKUM MPUMEHEHUEM JOCTHKCHHI HAyKH, OCO3HAHHEM
BOXHOCTH MOPAJIbHO-3TUYECKUX MPUHITUIIOB B ICSITEILHOCTU YYEHOTO;



3) TpyaoBOe BOCIINTAHME:

YCTAaHOBKOM Ha aKTUBHOE Yy4yacTHE€ B pELICHUU NPAKTHUUECKUX 3a7ad MaTeMaTH4eCKOn
HAIpPaBJIEHHOCTH, OCO3HAHUEM BXKHOCTH MaTEMaTHUECKOro 00pa30oBaHMsI HA MPOTSHKEHUH BCEH JKU3HU
JUISL yCTICITHOW MPOQECCHOHATBHON IEATETPHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUN, OCO3HAHHBIM
BBIOOPOM U MIOCTPOCHUEM WHIMBH Y aJIbHON TPACKTOPUU 00pa30BaHMS U )KU3HEHHBIX IUIAHOB C yYETOM
JUYHBIX HHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTENH;

4) scTeTHYECKOE BOCIIUTAHME:

CIOCOOHOCTBIO K SMOIIMOHAILHOMY M 3CTETHUYECKOMY BOCIIPHATHIO MATEMaTUYECKHX OOBEKTOB,
3aJ1a4, pelieHUH, pacCyACHUM, YMEHHIO BUIETh MAaTEMATUYECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MTO3HAHUSA:

OpHUEHTAIINEeH B e TEJIbHOCTH Ha COBPEMEHHYIO CUCTEMY HayUYHBIX MIPEJICTABICHUI 00 OCHOBHBIX
3aKOHOMCPHOCTAX pa3sBUTHUA YCJIOBCKA, IIPUPOAbI U O6HICCTBa, MMOHWMaHNEM MaTeMaTHYeCKOM HAayKH
Kak cdepbl 4YeIOBEYECKOM MAEATENbHOCTH, 3TaloB €€ pa3BUTUS W 3HAUYMMOCTH JUIS Pa3BUTHUS
LUMBUJIM3AIUN, OBJIAJCHUEM SI3IKOM MAaT€MaTUKUM U MAaTeMaTH4YeCKOW KyJIbTypoll Kak CpeAcTBOM
MO3HAHUS MHPA, OBJIQJCHUEM MTPOCTEHIINMU HABBIKAMU HCCIIE0BATEIbCKOM NESTEIIbHOCTH,

6) ¢usuyeckoe BocnuTaHWe, (POPMUPOBaHHE KYJIbTYPbI 310POBbSi M 3MOLHOHAJIBLHOIO
os1aromosty4ms:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTHYECKHE 3HAHHsS B HMHTEPECax CBOETO 3J0POBbs, BEICHUS
3I0pOBOr0 OOpasza >KM3HH (370pOBOE NHTAaHHUE, COANAHCUPOBAHHBIM PEXHUM 3aHATHH M OTAbIXA,
perynsipHasi pu3nuecKkas akTUBHOCTS), C(hOPMHPOBAHHOCTHIO HaBbIKA peieKCUH, TPU3HAHHUEM CBOETO
IIpaBa Ha OIIMOKY U TAKOr'o K€ IpaBa JIPYyroro 4ejaoBeKa,

7) KOJIOTHYECKOEe BOCTIMTAHME:

OpHEHTAIle Ha TMPUMEHEHHE MaTeMAaTU4YeCKUX 3HAHWW /s pelleHus 3aJad B o01acTu
COXPaHHOCTH OKPY>KaloIlIeil cpeibl, MIaHUPOBAHUS MTOCTYIKOB U OLIEHKHU WX BO3MOXHBIX MOCIEICTBUI
JUIS OKpY’Karollel cpefibl, OCO3HAHHEM IJI00aJIbHOr0 XapaKTepa IKOJIOTHYECKUX MPOoOIeM U MyTel ux
pelieHus;

8) aganTanus K U3MEHSIOIMMCS YCJIOBHAM COIHAILHOW U MPUPOAHOIi cpeabl:

TOTOBHOCTBIO K JECWCTBUSM B YCJIOBMSX HEONPEIEIEHHOCTH, IOBBILICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4€PE3 MPAKTHICCKYIO ACATCIIBHOCTb, B TOM YHCJIC YMCHUC YUUTHCA Yy JPYTHUX J'IIO)IG?I,
HpI/IO6peTaTI> B COBMECTHOM ACATCIIBHOCTH HOBBIC 3HAHUA, HABBIKH 1 KOMIICTCHIUHA W3 OIIbITA APYTHX;

HEO0OXOIUMOCThIO B (POPMHUPOBAHUU HOBBIX 3HAHUN, B TOM 4Hcle (OpMyIUpOBaTh HUIEH,
MOHSTHSI, TUIIOTE3bI 00 00BEKTaX U SIBICHHUSAX, B TOM UHCJIE PaHEe HEM3BECTHBIX, OCO3HABATH Ne(DUIIUTHI
COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIIHIO KaK
BBI30B, TPEOYIOMIHI KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS U AeUCTBUS, POPMYITUPOBATH
Y OLICHUBATh PUCKH U MOCIEACTBUS, (OPMHUPOBATH OIIBIT.

METAIIPEJIMETHBIE PE3YJIBTATHI
MeranpenMeTHbie pe3ysbTaThl OCBOCHHS IMPOTPaMMBI IO airedpe OCHOBHOTO OOIIETo
00pa3oBaHusl, JOJKHBI OTPAKaTh OBJIAJICHHUE CICTYIONMMH YHUBEPCATLHBIMH YUCOHBIMH ACHCTBUIMHE:
ITo3naBaTe/IbHbIE YHHBepcaJIbHbIE YUeOHbIe JeliCTBUS
1) 6a3oBble JJOrHYECKHE AeiiCTBHUS:
e BBIBIATL M XapaKTEPHU30BaTh CYIIECCTBEHHbIE MPU3HAKKH MaTEMaTHYeCKUX OOBEKTOB,
MOHSATUM, OTHOUICHHM MEXAYy MOHATHAMH, (QOPMYJIUPOBAaTh ONPEIENICHUs MOHATHH,



yCTaHABIIMBATh CYIIECTBEHHBIM MPHU3HAK KIACCH(UKAIMU, OCHOBAHHS Il 000OIICHUS |
CpaBHEHHUS, KpUTEPUU ITPOBOAMMOIO aHAIIN34,

BOCHPUHUMATH, (HOpPMYIHpPOBaThH M MPEOOPA3OBBIBATH CYXACHUS: YTBEPAUTEIbHBIE W
OoTpHULaTeNIbHbIE, AMHUYHBIC, YACTHBIE U OOIIIHE, YCIOBHBIE;

BBISIBJISITh MaTE€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W NPOTHUBOpeuMsi B (hakTax,
NaHHBIX, HAONIONEHUAX M YTBEPXKICHUSAX, NpearaTh KPUTEPUU Il BbISBJICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHI;

JieaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKU, JEAYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

pa3buparh JOKa3aTeNbCTBA MATEMAaTHYCCKUX YTBEPXKICHHUH (MPSMbIE W OT MPOTHBHOIO),
MPOBOANTHh CAaMOCTOSTEIHLHO HECIOXHBIC JOKAa3aTeNbCTBA MaTeMaTHYecKuX (pakToB,
BBICTpanBaTh AapryMEHTAIMI0, TPHUBOJUTH NPUMEPHl U KOHTPHPUMEPHI, O0OOCHOBBHIBATH
COOCTBEHHBIE PACCYKICHUS;

BBIOMpaTh coco0 pelieHus: yueOHOU 3a/aun (CpaBHUBATh HECKOJBKO BapUAaHTOB PELICHHS,
BbIOMpaTh HanboJiee MOAXOISAIINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

2) 0a3oBbIe HCCIEI0BATEIbCKHE AeiiCTBHUS:

MCIIOJIB30BaTh BOMPOCHI KaK MCCIEI0BATENIbCKANH WHCTPYMEHT TO3HAHUS, (OPMYIHPOBATH
BOMPOCHI, (DUKCHPYIOIIME MPOTHBOPEUYUE, MPOOJEMy, CaMOCTOSTEIbHO YCTaHABJIUBATh
HCKOMO€ M JaHHOC, CI)OpMI/IpOBaTI) FI/IHOTC?,y, apFYMCHTI/IpOBaTI) CBOIO ITO3UIINIO, MHCHUC,
NPOBOAUTh IO CaMOCTOSATEIbHO COCTABJACHHOMY IUIAHY HECJOXHBIH JKCIICPUMEHT,
HEOOJIBIIIOE HMCCIICIOBAHNE 10 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro OOBeKTa,
3aBHCUMOCTEH 00BEKTOB MEXY COOOM;

CaMOCTOSITENTLHO (POPMYJIMPOBATh OOOOIICHUS M BBIBOJBI MO pe3yJibTaTaM IMPOBEIEHHOTO
HaOJTIOICHN S, UCCIIEIOBAHMSI, OICHUBATh JOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BBIBOJIOB
H 0000IIEeHNI;

HpOFHOSI/IpOBaTI) BO3MOKXHOC pa3BI/ITI/Ie npouecca, a TAKXXC BbIIBUI'ATh HpeI[HOJ'IO)KeHI/Iﬂ 0O €ro
pa3BI/ITI/II/I B HOBBIX YCJ'IOBI/HIX.

3) pabdora ¢ nHpopmanmeii:

BBISIBJISITH HEJIOCTAaTOYHOCTh U M30BITOYHOCTh HMH(OpPMAlMM, JAHHBIX, HEOOXOAMMBIX IJIs
pelIeHus 3a1a4u;

BbIOMpPATh, aHAJINW3UPOBATh, CUCTEMATH3UPOBaTb M HHTEPHPETHUPOBATh HH(POPMALIUIO
Pa3IMYHbIX BUJOB U (POPM MpECTaBICHMUS;

BbIOMpaTh (GOpMy MpeacTaBiIeHUs HMH(POpPMAIMM W HUIIOCTPUPOBATH pEIIaeMble 3a7auu
CXeMaMH, IMarpaMMaMi, HHOU rpaduKoi U UX KOMOMHALIUAMU;

OLIEHUBATh HAAE&KHOCTh HH(POPMALIMU 10 KPUTEPHUSAM, MPEUIOKEHHBIM YUHUTEIEM WIIH
c(OpMYITHPOBAHHBIM CAMOCTOSITEIHHO.

KoMMmyHHKaTHBHBIE YHHBepPCAJIbHbIE yUeOHbIE TeiicTBUSA:
1) obGmennue:

BOCHPUHUMATh M (OPMYJIHPOBATH CYXJECHHUS B COOTBETCTBHHM C YCIOBHSIMH M LEISIMH
oO1IeHHUsl, ICHO, TOYHO, TPAMOTHO BBIPa)XXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MHCbMEHHBIX
TEKCTax, JaBaTh IOSICHEHHUS IO XOJy pEeIIeHUs 3aJauyd, KOMMEHTHPOBAThb MOJyYEHHBIH
pe3yJbTar;

B XoJie OOCYXXIEHHs 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOil TeMbl, MpOOJIEMBI,
pelaeMoil 3a1auu, BICKa3blBaTh UJIEU, HALIEJIEHHBIE HA TIOUCK PEIIEHUS], CONIOCTABIATh CBOU



CYXKICHHSI C CY)KJICHUSIMHU IPYTUX YUACTHUKOB TUAIOTa, OOHAPYKUBATh PA3IMUUE U CXOJICTBO
MTO3HIIMH, B KOPPEKTHON (hopMe GOopMyTHMpPOBATh PA3HOTJIACHS, CBOM BO3PAKCHHUSI;
® TPEICTaBIATH PE3yJNbTaThl PEUICHUS 3aJa4d, SKCICPUMEHTa, HCCIICIOBAaHMS, IPOCKTA,
CaMOCTOATENIbHO BBIOMpaTh (OpMaT BBICTYIUICHUS ¢ YYETOM 3a7a4 MpPE3CHTAIluu |
0COOEHHOCTEH ayIMTOPHH;
2) coBMeCTHAs JAeATeJbHOCTh:
¢ [IOHUMAaTh U HUCIOJH30BATh MPEUMYIIESCTBA KOMAHIHOW W WHAMBHIYAIbHON pabOThI mpH
pelIeHnr y4eOHBIX MaTEMAaTHYECKHX 3a]1a4;
¢ [PUHUMATH 1€Jh COBMECTHOW MACSITEILHOCTH, IUIAHUPOBATH OPTAaHHU3AIMI0 COBMECTHOM
paboThI, pacmpenensTh BUILI pabOT, JOTOBAPUBATHCS, OOCYXkJAaTh IMPOLECC U PE3YyJbTaT
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFO/ICH;
® yYacTBOBaTh B TPYIIOBBIX (Qopmax padoThl (00CyXkaeHHs, OOMEH MHEHHUSIMH, MO3TOBBIC
HITYPMBl U JIPYTHUE), BBIIIOJHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JICHCTBUS C
IpYTMMH 4YJ€HAaMH KOMAaHJbI, OLIEHWBATh KaueCTBO CBOETO BKJIaJa B OOLIUN MPOIYKT IO
KpUTepHsiM, CHOPMYITMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUS.
PeryisiTUBHbIE YHHBepPCAJIbHBIE yUeOHbBIE IeiiCTBHUSA
Camoopranmszaums:
®  CaMOCTOSITECJILHO COCTABJIATH ILJIaH, AJITOPUTM PEIISHUs 3a7a4d (MJIM €ro 4acTh), BEIOMPAThH
crocod pemeHUusT ¢ y4€TOM UMEIOUIMXCA pPECypcoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEHICHUI ¢ y4ETOM HOBOM MH(OPMALIUU.
CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEJLIEKT:
e BIAJCTh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJISI TMpollecca W pe3ysibTaTa pEIICHUS
MaTeMaTHUYCCKOM 3a1a9Hu;
® TMpeABHAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH MpHU PEIICHWU 3a/Ja4d, BHOCHUTH
KOPPEKTHBBI B JCSITEILHOCTH HA OCHOBE HOBBIX OOCTOSITENIBCTB, HAWJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;
® OICHMBaTh COOTBETCTBUE pe3yJbTaTa MAEATEIbHOCTH TOCTABICHHON WENU W YCJIOBHSIM,
OOBSICHATh TMPUYUHBI JOCTHKEHUS WIM HEAOCTH)KCHUS LEeIH, HaXOAWTh OIIHUOKY, TaBaTh
OLIEHKY MTPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJbTATDBI

K koHIly 00yueHus B 8 kjacce o0y4aroImuiics MONy4uT CIeAYyIOIINe peAMETHbIE pe3yIbTaThl:

Yuciia 1 BbIYUCICHUSA

Hcnons30BaTh HaYAIbHBIE PECTABICHUS O MHOKECTBE JEMCTBUTEIBHBIX YHCE /111 CPABHEHMS,
OKpYTIJIEHUS ¥ BBIYMCIIEHUH, H300pakaTh AEHCTBUTEIbHBIC YHCIIAa TOUKAMHU Ha KOOPIWHATHOM MPSIMOH.

[IpuMeHATH MOHATHE apU(PMETHUECKOTO KBaJIpaTHOTO KOPHS, HAXOAWUTh KBaJpaTHbIE KOPHH,
UCMOJIb3Ys IPU HEOOXOAMMOCTHU KAJIBKYJIATOP, BBIIOIHATH IPEOOpa30BaHUs BBIPAKEHHIH, COAEPIKAIINX
KBaJpaTHBIE KOPHH, HCIIOJIb3Ysl CBOWCTBA KOPHEH.

Hcnonb3oBath 3amnucu OONBIINX U MaJbIX YHCEN C MOMOULIBIO AECATUYHBIX JIpoOei U cTeneHeu
gucina 10.

Auaredpanyeckne BbIpaKeHHA

[IpyMeHsTh MOHSATUE CTETIEHHU C LENbIM IT0Ka3aTelleM, BhIMOIHATh MpeoOpa3oBaHuUs BbIpaXKEHHH,
COJIep KallMX CTENEHH C LEIbIM IT0KA3aTEIEM.

BBINONHATE TOXIECTBEHHBIE NMPEOOpPa30BaHMs PALMOHAIBHBIX BBIPAKCHUN HA OCHOBE MPaBUII
JEHCTBUI HaJl MHOTOWICHAMH U allreOpandecKuMH IpOOsMHU.



PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIIH.

[IpumensTs npeoOpa3oBaHUsl BBIPRKEHUU JUIS PEIICHUS Pa3IMYHBIX 3aJad4 U3 MaTeMaTUKH,
CMEXKHBIX [IPEIMETOB, U3 pPeaTbHON MPAKTUKH.

YpaBHeHUSs] U HEPABEHCTBA

Pemrates nuHeiHbIC, KBaJpaTHBIC YPABHEHUS M pAllMOHAIbHBIC YPABHEHUS, CBOAAIINECS K HUM,
CUCTEMBI JIBYX YPaBHEHHH C ABYMsI IEPEMEHHBIMHU.

[IpoBoauTh mpocTeiline ucCieqoBaHUS ypaBHEHUNW U CHCTEM YpPaBHEHUH, B TOM YHCIE C
NpUMEHEHHEM TpaHuuecKuX NpeACTaBICHUN (yCTaHABIMBATh, UMEET JHM ypaBHEHHE WJINM CHCTEMa
YpaBHEHHH PELICHHs, €CITH UMEET, TO CKOJIBKO, U TIpOUee).

[lepexonuTh OT ciioBecHON (HOPMYITHPOBKHU 3a/auu K €€ anreOpandeckoil MoJIei C MOMOIIBIO
COCTaBJICHUS YPAaBHEHUS UM CUCTEMbl YPaBHEHUIA, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y NOJIyYEHHBIN pe3yibTarT.

[IpuMeHSATh CBOICTBAa YMCIOBBIX HEPABEHCTB ISl CPABHEHUS, OIICHKH, pEIIaTh JIMHEHHbIE
HEPAaBEHCTBA C OJHOW MEPEeMEHHON M UX CHCTEMBI, J1aBaTh IrpauecKyl0 WUTIOCTPAIMI0 MHOKECTBA
pelIeHni HepaBeHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUUHA

[loHuMaTh W WCTONB30BaTh (PYHKIMOHAIBHBIC MOHATUS W SI3BIK (TEPMHHBI, CHMBOJIHYECKHE
0003HAYEHHUS), OMpPENEeIsITh 3HaYeHHEe (YHKUMU MO 3HAYCHUIO apryMeHTa, OIpenessTh CBONCTBA
byHKIuu no e€ rpaguky.

Ctpouts rpaduKu 37eMEeHTapHBIX PYHKIMHA BUJIA:

y=k/x,y =x2,y=x3,y = x|, y = VX, OIIICBIBaTH CBOIICTBA YHCIOBOH (yHKIUH 110 &8 rpaduKy.

TEMATHYECKOE INTAHUPOBAHMUE

DJIEeKTPOHHBIE
(uudposrie)
KonuyecTBo yacos o0pa3oBarteJb
HbIE PeCypcChl
Ne  HaumenoBaHue Moay.ib
n/  pa3JaenoB U TeM paboueii
" MpOTpamMmel TpOTPAMMDI KonTpo MpaxkTn
BOCIIUTAHUSA
MEOY Bcero  abHBIE yeckue
padoTsbl padoThI
«JleHHCOBCKA
s LIKOJIa»
«IkoabHBII
YPOK»
Yucna n Jlenb 3HaHUI bubnuoteka
1 BBIYHMCIICHHUS. (1 centsiOps 15 HOK
KBanparusie 2024) https://m.edsoo
KOpHHU Tu/7f417af8
Uucna u MexnyHapoaHsl bubnuoreka
9 BBIYMCIICHHS. U IeHb 7 1 LHOK
CreneHsb C ENBIM | PaCIPOCTPaHEH https://m.edsoo
MoKazareiaeM Us TPaMOTHOCTH Tu/7f417af8



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

(8 cenTsaOps

2024)
AnreOpandeckue MexayHapoaH bubnuoTeka
4 BBIPAYKEHHS. BII OE€Hb 5 HOK
KBanpatHsiii yuurens (5 https://m.edsoo
TpEXUWICH oKTs10ps 2024) Tu/7f417af8
HuTemnexryan
AnreOpandeckue bHBIN bubnuoTeka
5 BBIPAYKCHHS. UHTEPHET- 15 HOK
Anrebpanueckast KOHKYPC https://m.edsoo
Ipo0b («Yau.py» Tu/7f417af8
HOs10ps 2024)
«Henensa
IITKOJIBHBIX
YpaBHeHus U HayK», bubnuoreka
7 HEpaBEHCTBA. MOCBSIICHHAS 15 LHOK
KBanpatHsie M.B. https://m.edsoo
YpaBHCHUS HOMOHOCOBy ru/7f417af8
( 16 auBaps
2024)
YpaBHeHUs U enb bubnnoreka
3 HEPAaBEHCTBA. Poccuiickoit 13 [HOK
Cucrembl HaykH (8 https://m.edsoo
ypaBHEHUI dbepas 2025) Tu/7f417af8
VpaHenus u IToaroroBka k bubanoreka
orn LIOK
9 HEpaBEHCTBA. 12 i
Hepaserictsa https://m.edsoo
Iu/7f417af8
DyHxm, Konkypc-urpa bubnuoreka
11 OcHoBHbIE «Kenrypy» 5 HOK_
A (anipens 2024) https://m.edsoo
Tu/7f417af8
HNuTennexryan
BHBIH bubnuoreka
PyHiwH. HHTEPHET- LHOK
12 Ywucnossie 9
KOHKYpC https://m.edsoo
(byHKLIPIPI («an,py» u/7f417af8
HOs10pb 2023)
14 IToBTOpEeHUE 1 Hzggle{iiﬂﬂ 6 bubnuoreka
000011IcHHE ’ LHOK

Hrorosrie
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JTUHEHKH (Maii https://m.edsoo
2024) Tu/7f417af8
OBIIEE
KOJIMYECTBO
YACOBIIO 102 > 0
[TPO'PAMME
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