['ocyaaperBeHHOe 010 KeTHOE 00111e00pa3oBaTelbHOE YUpeKAEHHE

«Cpeansis wikosna Ne 5 ropoackoro okpyra Mapuynosby

JHoneuxoii Hapoanoii Pecnybanku

PACCMOTPEHO
Ha 3acesanuy 11IMO

npotoko ot « LG » o4

COI'JIACOBAHO
3a[M} aupekTopa no YBP
"4 B.B.Kosanésa

2024 r. Ne #
Pykosoautens ILIIMO

'4@ / __C.B.3aropyabko

« B »_th 2024 r.

PABOYASl ITIPOI'PAMMA

yuyebHoro npegmeta «Anrebpa. ba3osblii ypoBeHb»

Ana 8-a, 6,8,r,4.

PaGouyio nporpaMmy coctaBuia:

Kapnoga JLA.

2024 — 2025 yuebHblii roaa

Y4HUTE/Ib MATEMAaTHKH U HHPOPMATHKH



HOACHUTEJIBHAS 3AIINCKA

AnreOpa sBISETCS OJHUM U3 OINOPHBIX KYpCOB OCHOBHOIO 0O0IIEro oOpa3oBaHWs: OHA
o0ecrieynBaeT M3y4eHHE APYTrUX IMCLUUIUIMH, KaK €CTeCTBEHHO-HAYYHOTO, TaK U TYMaHUTapHOTO
[IUKJIOB, €€ OCBOEHHE HEOOXOIMMO Ui MPOJOJDKEHHS OOpa30BaHHS M B IOBCEIHEBHOW >KU3HHU.
PazBurtne y oOydarommxcs Hay4HBIX NPEACTABICHHA O MPOUCXOXKICHHH ¥  CYIIHOCTH
areOdpanvecknx a0CTpaKIHid, Crioco0e OTpaKEHHSI MaTeMAaTHYECKON HAYKOH SIBJICHUH W IPOIIECCOB
B TpupoAe M OOIIeCTBE, POJIM MaTeMaTHYeCKOrO MOJCIMPOBAHMS B HAYYHOM IIO3HAHWUM H B
MPAaKTUKE CIIOCOOCTBYET (OPMHPOBAHHUIO HAYYHOTO MHPOBO33PEHHUS W KAyeCTB MBIILICHHS,
HEOOXOJMMBIX JUIA aJanTallid B COBPEeMEHHOM IudpoBoM obmectBe. M3yuenuwe anreOpbl
o0ecrieunBaeT pa3BUTHE YMEHHs HaAOJIO/aTh, CPAaBHHMBATH, HAXOIAWTH 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTH MBIIIICHHUS, CHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JICHCTBHS H
BBIBOJIBI, (OPMYIHpPOBaTh yTBepkAeHUs. (OcBoeHHME Kypca anreOpbl 00ecredyrBaeT pa3BUTHE
JIOTMYECKOTO MBIIUICHUST OOYYaIONIUXCSA: OHU HCHOJB3YIOT JIEAYKTHBHBIE W HHIYKTUBHBIC
paccyxieHusi, 0000IIeHre U KOHKpETHU3aluo, abcTparupoBanue u anaimoruro. O0yueHue anredpe
MpEerosaraeT 3HAuYUTEeIbHBIH O00BEM CaMOCTOSITEIBHON IEATENBHOCTH OOYYarOIIUXCS, TOITOMY
CaMOCTOSITEIIEHOE PEIICHHE 3a/1a9 SBIISICTCS peai3aneil eI TeIbHOCTHOTO MPUHITUITA O0yICHUSI.

B ctpykType nmporpaMmmbl yueOHOTO Kypca « Anredpa» Ijisi OCHOBHOTO 00Iero oopa3oBaHus
OCHOBHOE MECTO 3aHHMAIOT COJEPKATebHO-METOIMUYECKHE JMHUU: «Uucina W BBIYHACICHUS,
«Anrebpanyeckie BBIpAKCHU», «YpaBHEHHS W HepaBeHCTBay, «DyHkium». Kaxmas w3 »THX
COJZIepKATEIbHO-METOIMIYECKUX JIMHUN pa3BUBACTCS Ha MPOTSHDKEHUH TPEX JIET M3Y4YeHHs Kypca,
B3aUMOJICHCTBYS C APYTMMHU €ro JUHUSMH. B Xoze u3ydeHust y4yeOHOTro Kypca 0O0ydaromumcs
MIPUXOAUTCS JIOTUYECKH PacCYXJaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B cBs3U C
3TUM B TporpamMmy yudeOHOro Kypca «Anredpa» BKIIOYEHbBI HEKOTOPHIE OCHOBBI JIOTHKH,
MIpe/ICTaBJICHHbIE BO BCEX OCHOBHBIX pa3Jielax MaTeMaTHUeCKOro 00pa3oBaHus U CIIOCOOCTBYIOIIUE
OBJIAJICHUIO 00Y4arOIUMHCS OCHOB YHUBEPCAILHOTO MaTeMaTuieckoro sizbika. ConepkarenbHON U
CTPYKTYpHOM OCOOEHHOCTBIO yueOHOro Kypca «Airedpa» SBISETCS €ro HHTETPUPOBAHHBIM
Xapakrep.

Copepxanue TuHUN «YKcaa U BBIUKCICHUSD CIYXKUT OCHOBOW JUIS JajdbHEHIEro n3ydyeHus
MaTeMaTHKH, CIIOCOOCTBYET PAa3BUTHUIO Y 00YUAIOIIMXCS JIOTHUECKOTO MBIIUIEHUS, (POPMUPOBAHUIO
YMEHHSI TI0JIb30BaThCA aJrOPUTMaMHM, a TakkKe NPUOOPETECHUI0 MPAKTHUYECKUX HAaBBIKOB,
HEOOXOIUMBIX JUIsl TOBCEIHEBHOH XH3HU. PazBuTue MOHATHS O 4YHCIIe Ha YpOBHE OCHOBHOIO
oOurero oOpa3zoBaHus CBA3aHO C PAlMOHAIBHBIMU U UPPALIMOHAIBHBIME YHCIaMH, GOPMUPOBAHUEM
MIPEJICTAaBICHUM O JEHCTBUTEIHLHOM YHUCIE. 3aBEpIICHHE OCBOCHHS YHUCIOBOW JMHUU OTHECEHO K
cpenHemy o01eMy 00pa3oBaHHUIO.

CogepxaHue OBYX alreOpandeckux JUHUNA — «AJreOpandecKkue BBIPAKECHUSD U «YPaBHEHHUS
U HEPaBEHCTBa» CMOCOOCTBYET (HOPMHUPOBAHHIO Yy OOYyYarOIIMXCS MaTeMaTHYeCKOro armaparta,
HEOOXOMUMOTO JUIsi pelIeHUs 3afad MaTeMaTUKH, CMEXKHBIX [MPEIMETOB M  MPAKTHKO-
OpUEHTHPOBAaHHBIX 3adad. Ha ypoBHe OCHOBHOTO oOmiero oOpa3oBaHUs Y4eOHBIM Marepual
TPYNIUPYETCS BOKPYr palMOHANBHBIX BBIpaXKeHHH. Anrebpa JIeMOHCTPHpPYeT 3HAYCHHE
MaTeMaTHUKU Kak s3blKa JUIsl TOCTPOSHUS MaTeMaTH4YeCKHMX MOJeJieil, OMHCAaHMs MPOILIECCOB H
SBJIICHUW peanpbHOro Mupa. B 3amaunm oOyueHus anreOpe BXOAAT TakkKe AaibHEilnee pa3BUTHE
AITOPUTMUYECKOTO MBIIIICHHS], HEOOXOUMOT0, B YaCTHOCTH, Ui OCBOCHUS Kypca MHPOPMATUKH,



U OBJIAJICHHE HAaBbIKAMH JCAYKTHBHBIX paccyxaeHuil. IIpeoOpasoBaHue CHMBOJBHBIX (GOpPM
CIOCOOCTBYET Pa3BUTHIO BOOOPAXKEHUS, CHOCOOHOCTEH K MaTeMaTH4eCKOMY TBOPUECTBY.

Cognepxanue  (QyHKIMOHAIBHO-TpahUYECKOW  JMHWHM  HANEJICHO  HAa  TOJY4YCHHE
00yJaroNMMUCs 3HAHUA O (PYHKIUAX KaK BaXKHEHIEeH MaTeMaTH4YeCKOW MOJENH Ui ONMUCAHUS U
WCCIIEIOBAaHUST PAa3HOOOPA3HBIX IPOLECCOB W SBICHWH B mpupoje u oOmiectBe. M3yueHwe
Marepuaiga CIOoCOOCTBYeT Ppa3BUTHIO Yy OOYYAIOIIMXCS YMEHHUS UCIOJIb30BATh PA3JIMYHbIC
BBIPA3UTEIbHBIC CPEJCTBA SA3bIKA MATEMAaTHKH — CJIOBECHBIC, CHMBOJIMUYECKHE, TpadUUIECKUe, BHOCUT
BKJIaJA B (OPMHPOBAHME TMPEICTABICHHA O POJM MAaTEMAaTHKH B Pa3BUTHH UUBWIN3ALIUN |
KYJIBTYPBI.

CornacHo yueOHOMY MIaHy B 7-9 kiaccax m3y4aercsi y4eOHbIM Kypc «Anredpa», KOTOPBIH
BKIIIOYAET  CIEAYIONIME OCHOBHBIE  pasfensl  cojaepkaHus: «Ymcna © - BBIYHCICHUS,
«AnredpanyecKue BRIPAKEHUS», «YpaBHEHUS U HEPABEHCTBAY, « DYHKITUN.

Ha uzyuenue ydeOHOro Kypca «Ausredpa» otBoautcs B 8 kmacce — 102 gaca (3 daca B
HEJIEIIO).

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O MATEMATHUKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3y4yenne MaTeMaTHKH Ha yPOBHE OCHOBHOTO O0IIIEro 00pa3oBaHMs HAIIPABICHO Ha JOCTHKEHHUE
O6y‘-IaIOHH/IMI/IC$I JIMYHOCTHBIX, MCTAITPEAMETHBIX U IMTPEAMCETHBIX 06paSOBaTeJ'H)HI)IX PE3YIBTATOB
OCBOEHHS y4eOHOT0 IpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHBI
JInyHOCTHBIE pPe3yabTaThl OCBOSHUS MPOTPAMMBbI [0 MaTEMAaTUKE XapaKTEPU3yIOTC:
1) narpuoTnyeckoe BOCIIUTAHUE:

IIPOSABJICHUEM UHTEPECA K MTPOIJIOMY U HACTOAIIEMY pOCCHfICKOfI MaTreéMaTukKu, HEHHOCTHBIM
OTHOIICHHUEM K JOCTHXKCHHUAM pOCCHﬁCKHX MAaTEMATUKOB 1 pOCCI/II\/'ICKOI‘/'I MaTeMaTHYeCKOM IIKOJIBI, K
HCIIOJIB30BAHUIO 3THUX ,I[OCTI/I)KCHI/Iﬁ B APYTI'UX HayKax WU IIPHUKIAIHbIX C(l)ean;

2) rpaskIaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00S3aHHOCTEN rpaskJaHNHA U Pealin3allii ero npas, IpeaCTaBICHUEM
0 MaTeMaTU4YEeCKHX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP, SABICHUI, MPOLIEIYD
Ipa)KJaHCKOTo 001ecTBa (HalpUMep, BRIOOPHI, OIPOCHI), TOTOBHOCTHIO K OOCYK/ICHUIO STHUECKHUX
po0ieM, CBSI3aHHBIX C MTPAKTUYECKUM MIPUMEHEHUEM JOCTHKEHHUIM HayKH, OCO3HAHHEM Ba>KHOCTH
MOPAJbHO-3TUYECKHUX MPUHLIUIIOB B IEATEIHLHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTaHOBKOﬁ Ha aKTUBHOC Y4aCTUC B PCHICHUHN TPAKTUYCCKUX 3adaY MaTeMaTH4eCKOM
HaIpaBJICHHOCTHU, OCO3HAHNEM BA’KHOCTH MATEMATHYCCKOTI'O 06pa3OBaHI/IH Ha MPOTKCHUN BCeM
KHU3HHU TJId YCHCMHOﬁ HpO(i)CCCI/IOHaJ'ILHOI\/'I ACATCIIBHOCTHU U pPa3BUTUCM HCO6XOI[I/IMBIX YMCHHﬁ,
OCO3HaHHbIM BBI60p0M " MOCTPOCHUCM HHﬂHBHﬂyaﬂLHOﬁ TPACKTOPUHU 06pa3OBaHI/I$I N JXXNU3HCHHBIX
IIJIaHOB C y‘IéTOM JIMYHBIX UHTCPCCOB U O6IJ.[CCTB€HHBIX HOTpe6HOCTCI71;

4) 3cTeTH4YeCKOe BOCIIUTAHHE:



CIIOCOOHOCTBIO K SMOIUOHAJIBHOMY U 3CTCTUYCCKOMY BOCIIPUATUIO MATCMATHYCCKUX O6'beKTOB,
3aaa4, pemeHHﬁ, paCCy)KIIeHI/If/'I, YMCHHUIO BUACTh MAaTCMATUYCCKHUEC 3aKOHOMECPHOCTHU B HCKYCCTBC;

5) HEHHOCTH HAYYHOI'0O MO3HAHUS:

OpHEHTAILMEN B IESTEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY HayUHBIX MIPE/ICTAaBICHUM 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEIIOBEKA, IPUPOJIHI M 00IIECTBA, TOHUMAHUEM MaTeMaTHYeCKON
HAyKU Kak c(epbl YEIIOBEUECKON NEeSITeILHOCTH, ITANIOB €€ pa3BUTHUS U 3HAYMMOCTH ISl Pa3BUTHUS
LIMBUJIM3ALMH, OBJIAJICHUEM SI3bIKOM MAaTEMAaTUKHU U MAaTEMaTUYECKOU KYJIbTYpOH KaK CPEICTBOM
ITIO3HAHMS MUPA OBJIAJICHUEM MPOCTEHIIIMMH HABBIKAMU UCCIIEA0BATENBCKOMN IEATEIIbHOCTY;,

6) pusnueckoe BocnuTanue, GopMHUPOBaHHE KYJbTYPbI 310POBbs H IMOLMOHAJIBLHOI O
Os1aronosyqusi:

TOTOBHOCTbHIO IPUMEHATh MAaTEMAaTUYECKUE 3HAHUSI B MUHTEPECAX CBOETO 3710POBbs, BEJCHUS
310pOBOr0 00pasa *U3HHU (3J0pOBOE NUTAHKE, COATAHCUPOBAHHBIN PEKUM 3aHATUHN U OT/AbIXA,
perynspHas ¢puznyecKasi akTUBHOCTh), C(OOPMUPOBAHHOCTBIO HaBbIKA pe(IeKCHH, TPU3HAHUEM
CBOEr0 IIpaBa Ha OLIMOKY M TaKOT'0 e IpaBa JIpyroro 4ejoBeKa;

7) 3K0JI0THYecKoe BOCIIMTAHME:

OpI/IeHTaI_[I/IeI\/'I Ha MIPUMCHCHNUEC MAaTEMATHUICCKUX 3HAHUHI I pEIICHUSA 3a/1a4 B oOnactu
COXPAaHHOCTH OKPYKAIOLIEH Cpe/ibl, MJIAHUPOBAHUS MOCTYIKOB M OLIEHKH UX BO3MOHBIX
TIOCIIEICTBUH TSI OKPYIKAIOIIEH Cpeibl, 0CO3HAHUEM TII00aIHHOTO XapaKTepa IKOJIOTHIECKUX
poOJIeM 1 yTel UX PelIeHNs,

8) apanTanus K U3MEHSIOIMMCS YCJIOBHSIM CONUAIBbHON U IPUPOIHOI Cpebl:

TOTOBHOCTBIO K IEHCTBUSM B YCIOBHSIX HEONPEAENEHHOCTH, TIOBBIIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTHUUECKYIO IeATeIbHOCTb, B TOM YUCJIE YMEHUE YUUTHCS y APYTUX
J0JIeH, MPUOOpETaTh B COBMECTHOH I€ATEIbHOCTH HOBBIE 3HAHUS, HABBIKY U KOMIIETEHILIUU U3
OTIbITA IPYTHX;

HE0OX0IMMOCTHIO B (JOPMUPOBAHUYU HOBBIX 3HAHUHN, B TOM 4Kciie GOPMYIUPOBATH UAEH, TOHSTHUS,
TUNO0TE3bl 00 00bEKTaX U SBJICHUSX, B TOM YHCIIE paHee He U3BECTHBIX, 0CO3HABATh JACPUIIUTHI
cOOCTBEHHBIX 3HAaHUI U KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE PAa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIIHIO KaK
BBI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMbIE PELICHUS U JeHCTBUS,
(bopMynUpOBaTh U OIICHUBATH PUCKHU U MOCIEICTBUS, (POPMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIbTATbHI

B pe3yIbTAaTC OCBOCHUS ITPOrpaMMBI 110 MATEMATUKE HAa YPOBHEC OCHOBHOTI'O 06mero O6pa3OBaHI/ISI y
o6yan0meroc;I 6yIIYT C(l)OpMI/IpOBaHBI MCTAIIPEAMCTHBIC PE3YJIbTAThI, XapaKTCPU3YIOITHUECS
OBJIAICHUCM YHUBCPCAJIbHBIMU IMO3HABATCIIbHBIMU HeﬁCTBHHMH, YHUBCPCAJIbHBIMU
KOMMYHUKATHBHBIMU JEUCTBUSIMU U YHUBCPCAJIIbHBIMHA PCTYIIATUBHBIMU JICCTBUSMU.

ITo3naBaTenbHBIC yHHBEPCAIbHbIC Y4eOHbIE JeHCTBUSA

Ba3oBble Jornueckue aeiicTBUA:



BBISIBIISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE IPU3HAKY MATEMAaTUYECKUX OOBEKTOB, IOHATHUH,
OTHOIIEHUH MEX/Y MOHATHIMH, (OPMYIMPOBATEH ONPEACICHHS TOHATUH, YCTaHABINBATh
CYIIECTBEHHBIN MPU3HAK KIaCCU(PHUKAIIMH, OCHOBAHUS JJIs1 0000LICHHUS U CPAaBHEHUS, KPUTEPUU
IIPOBOJMMOIO aHAJIM3a,;

BOCIIPUHUMATh, GOPMYIUPOBATH U IPE0OPA30BIBATH CYKICHUS: YTBEPAUTEIbHBIE U
OTpULATENIbHbIE, €JMHUYHBIE, YACTHbIE U OOLIUE, YCIOBHBIE;

BBISIBJIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IIPOTUBOpEYHs B (haKTax, TaHHBIX,
HAOJIOICHUSAX U YTBEPKACHUSX, TIPEAIaraTh KPUTEPUH JUTSI BBISIBJICHUS 3aKOHOMEPHOCTEH 1
IIPOTUBOPEUNI;

JIeJIaTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, I€TYKTUBHBIX U WHIYKTHBHBIX
YMO3aKIOYEHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

pa3bupath J0Ka3aTeIbCTBA MAaTEMATHUECKUX YTBEPKIACHHUH (IIPsIMbIE U OT IPOTUBHOTO), TPOBOIUTH
CaMOCTOSITEIIbHO HECIIOJKHBIE JI0KA3aTEIbCTBA MaTEMaTUUECKUX (PAKTOB, BHICTPAUBATh
apryMeHTaluIo, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE
pacCyXICHHUS,

BBIOMpaTh cI0co0 pelieHus: yueOHoH 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELLICHMS,
BbIOMpaTh HanboJIee MOIXOAAIMNN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBarejbCcKHe AeCTBHS.

HCI0JIb30BAaTh BOMPOCHI KaK MCCIIEA0BATENbCKII HHCTPYMEHT MO3HaHUs, (OPMYIHPOBATH BOTIPOCHI,
¢bukcHpymolre IpoTUBOPEUHE, MPoOIeMy, CaMOCTOATEIbHO YCTaHABINBATh HICKOMOE U TaHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

MIPOBOJIMTH IO CAMOCTOSITEIILHO COCTABIICHHOMY IJIAHY HECJIOKHBIA SKCIIEPUMEHT, HEOOIbIIOe
HCCIICIOBAHUE 110 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHIECKOro 00bEKTa, 3aBUCUMOCTEH
00BEKTOB MEX Ty COOOiA;

CaMOCTOSITSIIBHO (POPMYITHPOBATH OOOOIIICHHS M BBIBOJIBI ITO PE3yJIbTaTaM IPOBEAEHHOTO
HAOJIIOJICHUS, KCCIICI0BAHUS, OIICHUBATD JOCTOBEPHOCTh IMOJIYUYECHHBIX PE3YyJIbTaTOB, BBIBOJOB U
000011IeHMI;

IIPOrHO3HUPOBATb BO3MOIKHOC PAa3BUTHUC ITPOLCCCA, a TAKIKE BbIJIBUT'aTh ITPCAIIOJIOKCHHA O €TI0
Pa3BUTHUHN B HOBLIX YCJIOBUAX.

PabGora ¢ undopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh U M30BITOYHOCTh MH(GOPMAIIMH, TAHHBIX, HEOOXOAUMBIX IS PEIICHUS
3a7a4H;

BBIOMPATh, aHAIU3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMALIUIO PA3THUHBIX
BUJIOB U ()OPM IIPECTABICHHUS;

BbIOMpPATh (hOpMY MpeACTaBIeHUS MHPOPMALIMU U WIUTFOCTPUPOBATh pelIaeMble 3aJJaull CXeMaMH,
JrarpaMMamH, HHOHM rpaduKoi 1 uX KOMOUHAIUSIMU;



OIICHUBATH HAJEKHOCTh HH(POPMAITUH 10 KPUTEPUSIM, MPEITI0KEHHBIM YUUTEIEM WU
chOpMYITUPOBAHHBIM CAMOCTOSITEIIHHO.

KOMMyHHKaTHBHbIe YHuBEpPCaJIbHbIC yqeﬁnble JeHCTBHUA:

BOCIIPUHUMATh U GOPMYIUPOBATh CYXAECHUS B COOTBETCTBUHU C YCIIOBUSAMM U LEJIIMH OOLIECHUS,
SICHO, TOYHO, TPaMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHMS B YCTHBIX U IMCbMEHHBIX TEKCTAX, JaBaTh
IIOSICHEHHUS 110 X0y peUIeHUs 3a/1a4i, KOMMEHTUPOBATh MTOJY4EHHBIA PE3yJIbTarT;

B X07i¢ 00CYX/IEHH 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYXTaeMOI TEMBI, TPOOJIEMBI, pelaeMon
3aJ1auM, BHICKA3bIBAaTh UJI€U, HAlIEJIEHHBIE HA TIOUCK PEILEHHUs, CONIOCTABIATh CBOU CYXKJIEHUS C
CYXJCHUSAMHU IPYTUX YYaCTHUKOB JMajora, 0OHapyKMBaTh pa3jiMuue U CXOJICTBO MO3ULIUH, B
KOPpPEKTHOM (opMe GOopMyIHUpOBATH Pa3HOTIIACHS, CBOM BO3PAXKEHHUS;

MPEACTABJIATE PE3YJIbTAThl PCUICHUA 3a]a4, OKCIICPUMECHTA, UCCIICAOBAHU, ITPOCKTA,
CaMOCTOSITENIBHO BBIOMPATh (hOpMAT BBICTYIIEHUS C YUETOM 3a/]a4 MPEe3eHTAlMU U 0COOCHHOCTEH
ayJIUTOpUU;

IIOHUMATBb WU UCIIOJIB30BATh NMPCUMYIIICCTBA KOMaHHHOﬁ n HHJIPIBI/IJIyaJIBHOfl pa60T1>1 IpH pCIICHUA
y‘-Ie6HI)IX MaTE€MaTU4YCCKUX 3a1a4,

MIPUHUMATH I1e]Th COBMECTHOW JESATEIbHOCTH, TUTAHUPOBATh OPraHU3aIUI0 COBMECTHON PabOTHI,
pacrmpenensTh BUAB paboT, JOrOBapUBaThLCs, 00CYKIaTh MPOIECC U pe3yabTaT paboThI, 0000IIaTh
MHEHHS HECKOJIBKHX JIIOCH;

y4acTBOBATH B IPYMIOBHIX (popMax paboThl (00CykaeHHS, 0OMEH MHEHUSIMHU, MO3TOBBIC IIITYPMBI U
JPYTHE), BBITOIHATH CBOIO YaCTh paOOTHl M KOOPAMHUPOBATH CBOH JACUCTBUS C JPYTUMH YWICHAMH
KOMaH/Ibl, OIICHMBATh KA4€CTBO CBOETO BKJIAJIa B OOIINI TIPOIYKT MO KPUTEPHUSIM,
CcOPMYIIMPOBAHHBIM YYaCTHUKAMH B3aHMOJACHCTBHSL.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUueOHbIE 1elCTBHS
Camoopranuszanms:

CaMOCTOSITEJIBHO COCTABJIATH IJIaH, aJITOPUTM PELEHUS 3a7auu (MU €ro 4acTh), BHIOUpaTh criocod
pelIeHUs ¢ Y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BapUaHTHI PelICHUH ¢ y4€TOM HOBOM MH(OpMALIUH.

CaMOKOHTPOJIb:

BJIaACTH crocodamu CaMOIIPOBEPKHU, CAMOKOHTPOJIA IIpoHecca U pe3ylibTaTa PCIICHUA
MaTeMaTHUYeCKOMH 3aJa4u,

npeaABUACTb TPYAHOCTH, KOTOPBIC MOT'YT BOSHHUKHYTD IIPU PCIICHUU 3ada4U, BHOCUTb KOPPCKTHBLI B
ACATCIBHOCTb Ha OCHOBE HOBBIX O6CTO$[TCJ'IBCTB, HallIEHHBIX OI_HI/I6OK, BBISIBJICHHBIX prI[HOCT@ﬁ;

OLIEHUBATh COOTBETCTBUE Pe3yJIbTaTa JAEATEIbHOCTU NOCTaBIEHHOMN 1IETH U YCIOBUAM, OOBACHSTD
MPUYMHBI TIOCTHKEHUS WIIM HEJOCTHKEHUS 11, HAXOJUTh OIINOKY, 1aBaTh OLEHKY
pPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIBTATbBI



[IpenmeTHbIe pe3ylbTaThl OCBOSHHSI TPOTpaMMbl y4eOHOTO Kypca K KOHITy oOy4deHus B 8 kiacce:
Ymucna v BbIYUCICHUS

Hcnonb30BaTh HayaIbHbIE IPEICTABICHHS O MHOXKECTBE A€HCTBUTEIBHBIX YUCEI U1 CPABHEHMUSI,
OKpPYTJICHUS Y BBIYUCIIEHUH, U300pakaTh AEUCTBUTEIbHBIC YK CIA TOYKAMU Ha KOOPAMHATHON
MIPSIMOM.

[TpumensTh moHsTHE apU(PMETHUECKOTO KBaJPATHOTO KOPHS, HAXOAUTh KBAJApaTHBIE KOPHH,
HCIO0JIb3YS IPU HEOOXOIMMOCTH KaJbKYJSATOP, BBIIOJIHATH peoOpa3oBaHMsl BbIpaKEHUH,
COZIepKaIIUX KBAaJPATHbIE KOPHU, HCIOJIb3Ysl CBOMCTBA KOPHEH.

I/ICHOJ’IB?;OB&TB 3aIlIUCHU 6OJ'II)HII/IX 1 MaJIbIX YUCECJI C IIOMOIIIBIO ACCATUYHBIX I[pO6€I>i nu CTGHGHeﬁ
gucna 10.

Auaredpanyeckue BbIpaKeHHs

HpI/IMCHSITI) HOHATUEC CTCIICHU C I ECJIBIM ITOKA3aTCJIEM, BBITIOJIHATH HpCO6p330BaHI/I$I BBIpﬁ)KGHHfI,
COJACPpKAMMUX CTCIICHU C TCIIbIM IMOKA3aTCIEM.

BrIMOTHATE TOXK/IECTBEHHBIE TTPEOOpa30BaHMsI pAIlMOHATIBHBIX BRIPAKEHUM Ha OCHOBE TIPABIIT
JEHUCTBUI HAaJl MHOTOYWICHAMH U aJITeOpandecKuMH IPOOSIMHU.

PaCKJ'Ia,HBIBaTI) KBa)IpaTHBIﬁ TpéX‘-IJ'IeH Ha MHOJXUTECIIN.

[IpumensaTs npeoOpa3zoBaHusl BRIPAXKECHUHN U1 PELICHUS PA3IMYHbBIX 33/1a4 U3 MaTEeMaTHKH,
CMEXHBIX MIPEMETOB, U3 pealbHOU MPAKTUKH.

YpaBHeHUs] M HEPABEHCTBA

Pemats nuHeiiHble, KBapaTHbIC YPAaBHEHUS U PAllMOHAIbHbBIC YPABHEHHUS, CBOAAIIUECS K HUM,
CUCTEMBI JABYX YpaBHEHH ¢ IByMs IE€PEMEHHBIMU.

[IpoBouTh MpocTeIIe UCCIeIOBaHUS YPABHEHUM U CUCTEM YPaBHEHUMN, B TOM YHCIIE C
MpUMEHEHHEM IpapuuecKux MpeacTaBieHu (ycTaHaBIMBaTh, HUMEET JIM YPaBHEHUE WM CHCTEMA
YpaBHEHUU pellIeHus], €CIIU UMEET, TO CKOJIbKO, U Mpoyee).

[lepexouTh OT CJIOBECHOH (POPMYITHPOBKH 3a7auu K € alredpandyeckoi MoJIeH ¢ OMOIIbIO
COCTaBIICHUS] YPAaBHEHUSI UJTU CUCTEMbI YPaBHEHUI, HHTEPIIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l MOJYYCHHbBIN pPe3ynbTar.

HpI/IMeHHTB CBOMCTBA YHCIOBBIX HCPABCHCTB I CpaBHCHHA, OICHKH, PCIIATh JIMHEHHBIE
HCPABCHCTBA C O,Z[HOI71 nepeMeHHoﬁ U UX CUCTCMBI, 1aBaTb rpaquecxy}o HIUIIOCTpAllMiO MHOXKECCTBA
peI_HeHI/Iﬁ HCPABCHCTBA, CUCTCMbI HCPABCHCTB.

DyHKUUH

[ToHnMaTh ¥ UCHOJIB30BATh (PYHKIIMOHAIbHBIE OHATHS U A3bIK (TEPMUHBI, CUMBOJIMYECKHE
0003HaueHMsT), ONPEACIATh 3HaUCHHE (PYHKIMU 110 3HAUEHUIO apr'yMEHTa, OIpeJIeNIsAiTh CBOMCTBA
¢byHKIMY 110 e€ rpaduky.

Ctpouts rpauku 3JeMEeHTapHbBIX QYHKIUH BUJA:



y= £x,= x2,y= x3,y=\x,y=|x|, ONHCHIBATH CBOICTBA YHCIOBOI (PYHKIMH 110 €& TpaduKy.

COJEPKAHUE OBYYEHUA
8 KJIACC
Ymncna v BbIYMCICHUS

KBanparuslii kopeHb u3 yucina. [lonarue o0 uppanuoHaabHOM ducie. JlecaTuaHbIe TpUOInKEHUS
UppanroHaIBHBIX Yrced. CBOHCTBa apu(pMETHIECKUX KBAJPATHBIX KOPHEH M UX MIPUMEHEHHE K
peoOpa30BaHMIO YUCIOBBIX BEIPAXKEHUH U BEIUKMCIEHUIM. [leficTBUTENbHBIE YKCTa.

Crenens ¢ 1enbIM MoKazareaeM U e€ cBoiicTBa. CTaHgapTHas 3alluCh YHCTIA.
Auaredpanyeckue BbIpaKeHHs
KBanpatnblil Tpé€xusieH, pa3aoKeHHe KBaJpaTHOTO TPEXWIEHA HA MHOKHUTEIIH.

Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO anredpandeckoi npodu. CioskeHue, BEIYUTaHUE,
YMHOJKEHUE, JIeJIeHne aaredpandyeckux apoobeil. PalnonanbHble BhIpakeHUS U UX IPeoOpa3oBaHue.

YpaBHeHHUsI U HEPABEHCTBA

KBanparnoe ypaBHeHue, popmyna KopHel KBaJpaTHOro ypaBHeHUs. Teopema Buera. Pemenue
yYpaBHEHUH, CBOSIINXCS K JIMHEHHBIM U KBaJpaTHBIM. [Ipocrelinme ApoOHO-palinoHaIbHbIC
YPaBHEHUS.

I'paduaeckas maTEpIpETALNS YPAaBHEHUN C IBYMS IEPEMEHHBIMHU U CUCTEM JIMHCHHBIX YPaBHEHUM
C IBYyMs niepeMeHHbIMU. [Ipumepsbl perienrs cucTeM HeTMHEHHBIX YpaBHEHUH C IBYMS
MIePEMEHHBIMHU.

Pemenne TekCTOBBIX 3aJa4 aﬂF€6paI/I‘l€CKI/IM CIIOCO0OM.

UucnoBble HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 01HOM nepeMeHHON. PaBHOCUIIBHOCTD
HEpaBeHCTB. JIMHEHHbIE HEPABEHCTBA C OJITHOM NepeMeHHON. CHUCTEMBbI JIMHEHHBIX HEPABEHCTB C
OJHOM MIEPEMEHHOM.

DyHKUUH

[Tonsitre Gpynkuuu. O61aCTh ONpeeIeHHs] U MHOXKECTBO 3HaueHui (yHkiuu. CrocoObl 3aAaHus
GbyHKIHIA.
I'paduk pynkiuu. Yrenue cBoiictB ¢ynkiuu mno e€ rpaduxy. [Ipumepsr rpadgukoB QyHKIIUH,

OTpa’XaroluXx pCajJbHbIC IIPOLCCCHI.

DyHKIMH, OTUCHIBAIOIINE MPSIMYIO U 0OpaTHYIO MPOMOPIHUOHAIBHBIE 3aBUCUMOCTH, UX TPapUKH.
OyHKMKu Y = X2,y = X3,y =vx, y=|X|. I'paduueckoe peleHre ypaBHEHHI 1 CUCTEM YpaBHEHUIA.



