MHMHHNCTEPCTBO NPOCBEIMEHUS POCCHIICKOIT OEJIEPALIAU

Munncreperso o6mero u Mpo(phecCHOHATLHOT0 06Pa30BaHNs PocToBckoii o61acu

YupagJjienue o6pazosanns ropoaa Pocrosa-na-/lony

MBOY «lllIxosa Ne 75y
PACCMOTPEHO . ¥TBEPXJIEHO
METOOHYECKUM O0beqMHEHEM [ Hupe ',1 ‘MBOV "Llkona Ne 75"
yuuTenei maremMaTuxy, Gpusnky, o2 &/ 7 - Kypkuna " A,

MHpOPMATHKN K OB £ II‘{p;]’~l'£381
— Kossipesckas C.B. \% % 5QT «
IMpo#Gikoun Nel X :"ﬂ; »

OT «27» aBrycra 2024 r,

PABOYASI IIPOI'PAMMA
(ID 5003493)

y4e0HOro npeavera
«Aaredpa»

ans 8 Kracca OCHOBHOTO 06mIero o0Opa3zoBanus
Ha 2024-2025 yueGHbiii rox

Pocro-na-Jlony 2024



INOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCS OJHUM W3 OIMOPHBIX KYpPCOB OCHOBHOTO 00IIero oOpa3oBaHMs: OHa
obOecrieunBaeT M3y4YCHHE APYTUX IUCIUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK M T'yMAaHUTAPHOTO
IUKJIOB, €€ OCBOCHHE HEOOXOAMMO Ui MPOAOJLKEHUS 00pa3oBaHUS U B MOBCEAHEBHOW KU3HU.
PazButne y 0OydYarOmMXCS HAYYHBIX NPEJACTABICHUNA O TPOUCXOXKICHUH U CYINIHOCTU
anredpandyeckux adCTpakIMii, criocode OTpakKeHUs: MaTeMaTUYECKO HayKOM SIBJICHHUI U MPOLIECCOB
B TIPUPOJIEc U OOINECTBE, POJIU MATEMAaTHYECKOTO MOJCIMPOBAHHS B HAYYHOM IIO3HAHWUU U B
MPAKTHUKE CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOI'O MHPOBO33PEHHUS M KadeCTB MBILIUICHUS,
HEOOXOIMMBIX Ui ajanTalud B COBpeMeHHOM mnudpoBom oOmiectBe. M3ydenue anreOpsi
o0OecrieunBaeT pa3BUTHE yMEHMsI HAOIIOJaTh, CPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpedyeT
KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOWM JICHCTBUS U
BBIBOJIBI, (hopMynupoBaTh yTBepxkAeHHs. OcBoeHHE Kypca anreOpbl oOecredrBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUSI OOYYarOIIMXCS: OHU HWCIHOJB3YIOT JIEAYKTHBHBIE W WHIyKTUBHBIC
paccyxieHus, 00001IeHne 1 KOHKpeTU3alnio, abcTparupoBanue u anajoruto. Odyuenue aiaredpe
IpeIoiaracT 3HauUUTENbHBIA O0BEM CAMOCTOATEIBHOW JEATEIBHOCTH O0YYarolMXCs, MO3TOMY
CaMOCTOSITENIbHOE PEIICHHE 3a/1a4 SBJIACTCS peaau3alueil 1esITeIbHOCTHOTO MPUHITUIA O0YYSHHUSI.

B ctpykType mporpaMmmel y4eOHOTO Kypca «Aaredpay Ijsi OCHOBHOTO 001Iero o0pa3oBaHus
OCHOBHOE MECTO 3aHHMAIOT COJIep’KaTeIbHO-METOIUYECKHEe JHUHUU: «Yucaa ¥ BBIUUCICHHS,
«AnreOpandeckne BBIPAXKCHHS», «YPAaBHCHHS W HEpaBeHCTBa», «DyHKIuu». B xome m3ydeHUs
y4eOHOro Kypca oOydaroluMCsi MPUXOAUTCS JOTHUECKH PacCyk AaTh, UCIOJIb30BaTh TEOPETHUKO-
MHO>KECTBEHHBIA S3bIK. B CBsI3M C 3THUM B mporpamMmy y4eOHOTO Kypca «Anre0pa» BKIFOYCHBI
HEKOTOpbIE OCHOBBI JIOTHKH, MPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3jeliax MaTeMaTUYecKOro
o0pa3oBaHUsI ¥ CIIOCOOCTBYIOIIME OBJAJCHUIO OOYYarOIIMMHUCS OCHOB  YHHBEPCAJIHHOTO
MaTeMaTu4eckoro si3pika. Coaep)KaTelbHONH U CTPYKTYpHOH OCOOEHHOCTHIO Y4eOHOro Kypca
«Anrebpay SBISETCS €r0 HHTETPUPOBAHHBIN XapaKTep.

Copnepxanne TUHUN «YUCIa U BBIUMCICHUSD CIIY>KUT OCHOBOH JIJISl TajbHEHINIEro U3y4eHus
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y 00yYaOIIUXCsl JJOTMUECKOr0 MBIIUIEHUS, (POPMUPOBAHUIO
YMEHHS TOJb30BaThCsl aNTOPUTMAaMU, a TakkKe MPHOOPETEHUI0 TPAKTHUYECKUX HAaBBIKOB,
HEOOXOJUMBIX IS ITOBCEJHCBHOW »XW3HW. Pa3BUTHE MOHATHS O YHUCIIE HA YPOBHE OCHOBHOTO
o011ero o0pa3oBaHUs CBSI3aHO C PAIlOHATBHBIMU U UPPAIOHATIBHBIMU YHCIaMH, GOPMUPOBAHUEM
NPEJICTAaBICHUNA O JIEHCTBUTEIILHOM uHcie. 3aBepUIeHHE OCBOCHMS YHMCIOBOM JMHUM OTHECEHO K
cpenHeMy 001IeMy 00pa3oBaHUIO.

Copepxanue IByX ajreOpandeckux JUHUN — « Aredpandeckue BhIpaXeHUs» U «Y paBHEHUS
U HEpaBEHCTBa» CMOCOOCTBYET (OPMUPOBAHHUIO y OOydaIOIIUXCS MaTEeMaTHMYECKOTo armapara,
HEOOXOJUMOT0 I peIICHHWs 3a7a4 MaTeMaTHKH, CMEXKHBIX TPEAMETOB H  IPAKTHKO-
OpUEHTUPOBAaHHBIX 3a7a4y. Ha ypoBHe OCHOBHOro 00IIero oOpa3oBaHus Y4YeOHBIN MaTepuan
TPYNIUPYETCS BOKPYT PpAIllMOHAIBHBIX BBIpAXCHHWH. AJnreOpa JEeMOHCTPUPYET 3HAYCHHE
MaTeMaTUKU KaK S3bIKa JUIsI MOCTPOCHHUS MATEeMAaTHUYECKUX MOJENEH, OMHCAaHHUS MPOIECCOB U
SBJIGHUN peanbHOro Mupa. B 3amaum oOyueHus anreOpe BXOAAT Takke NalbHEWIee pa3BUTHE
AITOPUTMUYECKOTO MBIIUICHUS, HEOOXOAMMOT0, B YaCTHOCTH, JJIsi OCBOCHHSI Kypca HH(POPMATUKH,
U OBJIAJICHUE HaBBIKAMH JICIYKTUBHBIX paccyxjaeHuid. [IpeoOpa3oBaHHe CHMBOIBHBIX (HOpM
CHOCOOCTBYET pa3BUTHIO BOOOpaKEHHsI, CHOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPUECTBY.

Copepxanne  (GyHKIMOHANBHO-TpaQUUECKONM  JUHUM  HAEIEHO Ha  IOJy4YeHHe
00y4JarmUMUCS 3HAHUN 0 QYHKIUSAX KaK BaKHEHIIeH MaTeMaTHUeCKON MOJENH ISl OMHUCAaHUS U
UCCJIEIOBaHMSI Pa3HOOOpa3HbIX MPOILIECCOB W SABJIEHUM B mpupoje U oOmiectBe. l3yueHue
MaTepuana CrIocOOCTBYET pa3BUTHIO Yy OOYYAlONIMXCS YMEHHsI WCIOJIb30BaTh pPa3nyHbIC
BbIPA3UTEIbHBIE CPEJICTBA S3bIKa MaTeMaTUKH — CJIOBECHbIE, CHUMBOJIMYECKHE, TpauyuecKue,
BHOCHT BKJaJ B ()OpPMHUPOBAHHE MPEACTABICHUI O POJIM MaTEeMaTHKU B Pa3BUTUH IUBHIM3ALUUA U
KYJIBTYPBHI.

CornacHo ydeOHOMY IIaHy B 8 Kilacce HM3ydyaeTcsl y4eOHBbIM Kypc «Anredpay, KOTOPBIi
BKJIIOYAET  CJIEAYIOIME OCHOBHBIE  pa3ienbl  coaepxkaHus: «Uucnma W BBIUKCICHHS,
«Anrebpandeckue BEIpKEHUD», « Y paBHEHUS U HEPABEHCTBAY, « DyHKIIUNY.

Ha u3ydenue yueOHOTO Kypca «Anredpa» oTBOAMTCS B 8 a,1,T,X,3,1,K,JI,M Kiacce — 102 gaca
(3 gaca B Hememo), a B 8 0,8, - 136 yacoB (4 waca B Hememto, | vac J00aBJIICH M3 4YacTH,
dbopMHupyeMoit ydacTHUKaMHU 00pa30BaTEIbHBIX OTHOIICHHH ).



COJAEP)KAHUE OBYYEHUSA

Yuciia ¥ BBIYMCICHHSA

KBangpatHslii kopeHb u3 uucia. [loHsrue 00 wuppauuvoHasbHOM uucie. JlecaTudHble
npuOJIMKEHUST UPPAlMOHABHBIX yncen. CBoWCTBa apu(METHUECKUX KBAJAPATHBIX KOPHEW M HMX
IPUMEHEHHE K IPeoOPa30BaHHIO YUCIIOBBIX BBIPAXKEHUH M BBIYMCIEHUAM. JleCTBUTENbHBIE YUCIIA.

Crernens ¢ 1eNbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKUCa.

Anredpanyeckne BbIPaKeHUs

KBagparHblil TpEXUWIECH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanueckas apoOb. OCHOBHOE CBOMCTBO anreOpanmyeckor napoou. CrokeHwue,
BBIUUTAHNE, YMHOXCHHE, JAEJeHHE anredpanmueckux apoOed. ParmoHanpHbIe BBIpOXKEHUS M HX
npeoOpa3oBaHueE.

YpaBHeHusI 1 HepaBeHCTBA

KBagpatHoe ypaBHeHue, (opmyna KOpHeH KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHM, CBOASIIMXCS K JIMHEHHBIM M KBajapaTHbIM. Ilpocreiimme apoOHO-
paLrOHAJIbHBIC YPABHEHHUS.

I'paduyeckas uHTEpHpETalUsi YpaBHEHMH C JBYyMs INEPEMEHHBIMH M CHCTEM JIMHEWHBIX
yYpaBHEHMH C AByMs nepeMeHHbIMU. [Ipumepsl penienns cucTeM HeIMHEHHbBIX YpaBHEHUH ¢ NBYMs
NIEPEMEHHBIMH.

Pemienue TekCTOBBIX 3ajjau anreOpandeckuM CrocoOOM.

YucnoBble HEpaBEeHCTBA M HX CBoiicTBa. HepaBeHCTBO € OJHOM TEPEMEHHOM.
PaBHOCHIIBHOCTD HepaBeHCTB. JIMHEelHbIe HEPAaBEHCTBA ¢ OAHOM nepeMeHHO. CUcTeMbl TMHEMHBIX
HEPaBEHCTB C OJHOW IIEPEMEHHOM.

DOyHKIUH

[Tonstue Qynxnuu. Ob6nacTe ompeneneHus 1 MHOXKECTBO 3HadeHWH (yHKiuH. CriocoOb
3agaHus QYHKITHI.

I'paduk pynkuuu. Yrenue cpoiictB pyHKuuuU 1o e€ rpaduky. [Ilpumeps! rpadukoB QyHKINA,
OTpaXKAIOIINX PEaIbHbBIE MPOLIECCHI.

@OYHKIMY, ONUCHIBAIOIINE MPSIMYI0 M OOpaTHYH HPONOPLUOHAIBHBIE 3aBUCHUMOCTH, HX
rpadpuxu. OyHkuuu y = X2,y = X3,y = VX, y=|X|. I'padmueckoe perieHne ypaBHEHH U CHCTEM
YPaBHEHUM.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS NTPOT'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJbTaTbl OCBOGHHMA TMpOrpaMMbl y4yeOHOro Kypca «Anredpa»
XapaKTepU3YIOTCSL:

1) naTpuoTHYecKoe BOCIINTAHME:

IMMPOABJICHUEM UHTEPECA K ITPOIUIJIOMY WM HACTOAIIEMY pOCCHﬁCKOfI MaTEMAaTUKHU, IICHHOCTHBIM
OTHOLIEHHEM K JOCTHMKEHMSIM POCCHUMCKMX MaTEMATUKOB U POCCHUICKON MaTeMaTHYECKOM IIKOJIBI,
K HCIIOJIb30BAHUIO ATUX JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAIHBIX cepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OOSA3aHHOCTEH TpakJaHWHA U peaju3aluud ero Ipas,
NPEeJICTaBICHUEM O MAaTEMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHMS PA3IMYHbIX CTPYKTYD, SBJICHUH,
IpoLeAyp TpakJIaHCKOTO olmiecTBa (Harpumep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO K 00CYKIECHUIO
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM JOCTHKEHUN HAayKH, OCO3HAHUEM
BAXXHOCTHU MOPAJIBHO-3THUYCCKHUX IIPUHOUIIOB B ACATCIBHOCTH y‘—IéHOFO;

3) TpyaoBOE BOCIIUTAHHE:

YCTAaHOBKOW Ha AaKTHBHOE YYacTH€ B pEIIEHUWU MPAKTUYECKUX 3aJa4 MaTeMaTU4eCKON
HaNpaBJICHHOCTH, OCO3HAHMEM BAXHOCTH MaTeMaTHUECKOro OOpa3oBaHMs Ha NMPOTSHKEHUU BCEH
KM3HM JUISl YCHEIIHOW MPO(eCcCHOHAIBLHON IESITEeIbHOCTH M pa3BUTHEM HEOOXOAMMBIX YMEHUH,
OCO3HAHHBIM BBHIOOPOM M MOCTPOCHHEM MHIUBUAYATLHONW TPACKTOPUU O0pa30BaHUS M KU3HEHHBIX
IUIAHOB € YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;



4) acTeTHYECKOE BOCIUTAHUE:

CIIOCOOHOCTBIO K OSMOIIMOHATBHOMY U OSCTETHUYECKOMY BOCIPHUSATHIO MaTEMaTHYECKUX
00BEKTOB, 3a/1a4, pelIeHUH, pacCyXICHUH, YMEHUIO BUJETh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOIO NO3HAHUSA:

OpUEHTAIIe B JEATCILHOCTH Ha COBPEMEHHYI) CHCTEMY HAy4YHBIX MPEICTaBICHHUA 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHUS YEJOBEKa, TMPUPOABI U OOIIECTBA, ITOHUMaHHUEM
MaTEeMAaTHYECKON HayKd Kak cQepbl YelOBEYECKOW MAESITeTbHOCTH, O3TanmoB € pa3BUTUS U
3HAYMMOCTHU I Pa3BUTHUS LMBUIM3AIMU, OBJIAJCHUEM SI3BIKOM MATEMaTUKH U MaTEMAaTHYECKOH
KyJbTypOH KaK CpEICTBOM TO3HAHMS MHUpA, OBJQJACHHEM MPOCTEHIIUMU  HABBIKAMU
HCCIIEIOBATEIIbCKOM JIEATEIbHOCTH;

6) pusunueckoe Bocnuranue, GopMuUpoOBaAHNE KYJIbTYPbI 310POBbSl U 3MOLUMOHAJILHOTO
OJ1aronmoyryymsi:

TOTOBHOCTBIO MIPUMEHSATh MaTeMaTUUYECKUE 3HAHUSI B MHTEPECAX CBOETO 3/I0POBbs, BEJCHUS
3I0pOBOr0 00pa3za >KU3HHU (30POBOE IMUTAaHHUE, COATIAHCUPOBAHHBIN PEXUM 3aHITHH U OTHbBIXA,
perymsipHass (u3NYecKass aKTHBHOCTB), C(OPMHUPOBAHHOCTHIO HAaBBIKAa pe(ICKCUU, MPH3HAHHCM
CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JPYroro 4eJoBeKa;

7) 3K0JI0rM4YecKoe BOCIIMTAHUE:

OpHUCHTAIMEH Ha NMPUMEHEHHWE MAaTeMAaTHYEeCKUX 3HAHMK JJIA pelieHus 3a7ad B 00JacTu
COXPAaHHOCTH OKPY’KAIOIIEH Cpelbl, TUIAHUPOBAHUS TIOCTYNKOB M OIICHKA HX BO3MOXKHBIX
MOCNEACTBUM JUISI OKPYXAloIIed cpelbl, OCO3HAHMEM TIJ00aJbHOTO XapakTepa SKOJIOTHYEeCKHX
poOJIeM U yTeH UX PeIICHHUS;

8) axanTanusi K MI3MEHAIUMCS YCJI0BUSAM COUMATbHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIIOBUSIX HEOMNPENENEHHOCTH, TMOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU Y€pe3 MPAKTUYECKYIO JI€ATEIbHOCTh, B TOM YHCIIE YMEHHE YUUTHCS y APYrHX
J0JIel, MpUOoOpeTaTb B COBMECTHOW JAESTEIPHOCTA HOBBIC 3HAHUS, HABBIKKM M KOMIICTCHIIMHM W3
OIBITA JIPYTHUX;

HEOOXOAMMOCTHIO B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4ucie (HOPMYJIHUPOBATH HJICH,
MOHSITHSI, TUMOTE3bl 00 OOBEKTaX U SBICHUSX, B TOM UHCJIE paHEe HEM3BECTHBIX, OCO3HABaTh
neUuIuTel COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIUIO
KaK BBI30OB, TPEOYIOMMH KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMblE PEIICHUS U JICUCTBHUS,
dbopMyIHUpOBaTh U OLIEHUBATH PUCKU U MOCIEICTBUS, JOPMUPOBATH OTIBIT.

METAIIPE/IMETHBIE PE3YJIBTATDI

ITo3HaBaTebHbIE YHUBEPCAJBHBLIC yqeﬁm,le JeHcTBUA

Ba3oBble 1oruveckue aeicTBUA:

® BEBUIBISITh M XapaKTEpU30BaTh CYIIECTBEHHBIE NPU3HAKH MAaTEMaTHUECKHUX OOBEKTOB,
NOHATUH, OTHOWIEHWH MEXIY NOHATUAMH, (OPMYIHPOBATH OIpPENEICHUS TOHATHH,
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCH(UKAIIUKN, OCHOBAHHS JUII 0000IICHUS U
CpaBHEHMsI, KpUTEPUH ITPOBOIUMOTO aHAIN3a,;

® BOCIPUHHMMATH, (OPMYJIHMPOBAaTH M IPEOOpPa3OBBIBATH CYXICHHS: YTBEPAUTEIbHbIE WU
OTpHIIATENbHBIC, €IMHIUYHBIC, YACTHBIC U O0IINE, YCIOBHEIC,

® BBIIBIIITh MAaTeMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M NPOTHBOPEYHS B (hakTax,
JAHHBIX, HAONIONEHMSIX M YTBEPXKIEHUSX, MpengaraTb KpUTEpUH JUIS BBISBICHUS
3aKOHOMEPHOCTEN U POTUBOPEYUNIA;

e JenaTh BBIBOJBI C HCIIONB30BAaHMEM 33aKOHOB JIOTHKH, JEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKIIOYEHUH, YMO3aKIIOUEHUH 110 aHaJIOTHH;

e pa3bupaTh JOKa3aTelIbCTBA MAaTEMAaTHUYECKUX YTBEPXKIEHUH (MpsIMbIE U OT MPOTHUBHOTO),
NPOBOJUTH CAMOCTOSITENILHO HECJIOXKHBIE JIOKA3aTeNIbCTBA MaTeMaTHUeCKUX (aKToB,
BBICTPAMBATh ApTyMEHTALMIO, MPUBOIUTH NPUMEPHl M KOHTPIPHMEpPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

e BbIOMpaTh Cmoco0 pemeHus y4uyeOHOM 3amaun (CpaBHHMBAaTh HECKOJIBKO BapHaHTOB
pemIeHus, BeIOMpaTh Hamboiee MOAXOSNIIMA C yY4ETOM CaMOCTOSTENBHO BBIIEICHHBIX
KpUTEPUEB).



Ba3zoBrbIe ncciaenoBareLCKUe AeliCTBHA.

UCTIOJIB30BaTh BOMPOCKHI KaK MCCIIETIOBATEIbCKII HHCTPYMEHT TIO3HAHUS, ()OPMYIIHUPOBATH
BOTPOCHI, (PUKCHPYIOIIUE TPOTHBOPEYHE, MPOOJIEMY, CaMOCTOSITEJIbHO YCTaHABIMBATH
HCKOMOE U JJaHHOE, (POPMHPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;
NPOBOJIUTh IO CAMOCTOSITEILHO COCTABICHHOMY TIUIAHY HECJIOXHBINH OKCIEPUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHUE 110 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTH4eCcKOro 00beKTa,
3aBUCHUMOCTEN OOBEKTOB MEXKIY COOOi;

CaMOCTOATEIILHO (OPMYJIMPOBATH OOOOIIECHHUS U BBIBOJIBI 10 PE3yJibTaTaM MPOBEAEHHOTO
HAOJIFOICHUS, WCCJICIOBAHUS, OLCHUBATh JIOCTOBEPHOCTh IIOJYYCHHBIX pE3yJIbTaTOB,
BBIBOJOB 1 0000IIEHNI;

NPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIABUIaTh MPEIIOI0KCHUS O
€r0 pa3BUTHH B HOBBIX yCJIOBHUSX.

Paborta ¢ nnopmanmeii:

BBISABIISIT HEJJOCTATOYHOCTh M M30BITOYHOCTH MH(OPMAIIUH, JTAHHBIX, HEOOXOAMMBIX JJIs
peLIeHMs 3a1a4H;

BbIOUpaTh, AHANU3UPOBATH, CHUCTEMATH3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIUIO
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

BBIOMpaTh (OpMy NpeACTaBiICHUs WHPOPMAINK M HUTIOCTPUPOBATH PEIIAEMBbIC 3aJauu
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;

OLICHMBATh HAJA&KHOCTh MHQOPMAIMH [0 KPUTEPUSM, MPEIAJIOKEHHBIM YUYHUTEIEM WU
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENIBHO.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

BOCIPUHUMATh U (POPMYIHPOBATH CYKIEHUS B COOTBETCTBUU C YCIOBHSIMH M IEISAMU
oOlIeHus, SCHO, TOYHO, TPAMOTHO BBIpaKaTh CBOI TOYKY 3pEHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PELICHUS 3a7a4yd, KOMMEHTHPOBATH
MOJTyYEHHBIH Pe3yJIbTaT;

B Xojie 00CyXJIeHUs 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCY>KIaeMOW TeMbl, MPOOIEMBI,
periaemMoit 3a1auu, BBICKA3bIBATh UJECH, HAIlEJICHHBIC HA TMOUCK PEHICHUS, COMOCTABIAThH
CBOM CYXKICHHS C CY)KJIEHUSIMHU JIPYTHX YYaCTHUKOB JMajora, oOOHapyXUBaTh pa3inune u
CXOJICTBO TIO3UIMH, B KOppeKTHOW ¢dopme (opMynnpoBaTh pa3HOTIACHSA, CBOHU
BO3paKEHUS,

MPEACTABIATh PE3YNbTaThl PEUICHUs 3a7auyd, SKCIEPUMEHTA, MCCIEAOBaHMS, IMPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHHUS C YYE€TOM 3a7ad MPE3CHTALMH U
0COOCHHOCTEH ayAUTOPHH;

MOHUMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON M MHAWBHUIyallbHOW pabOThI MpHU
pelieHur yueOHbIX MaTeMaTUUECKHUX 3a/1a4;

MPUHUMAThH 1€Ib COBMECTHOU JESATEIHHOCTH, ITUIAHUPOBATH OPTraHU3AIUI0 COBMECTHOM
paboThl, pacnpenensaTs BUAbI paboT, JOrOBapuBaThCs, 00CYKIaTh MPOLIECC U Pe3yabTaT
paboThI, 000011aTH MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBAaTh B IPYMMOBBIX (hopmax paboThl (00CYXKIeHUsI, 0OOMEH MHEHHUSIMH, MO3TOBBIC
HITYPMBI U APYTHE), BBIIOIHITH CBOIO YaCTh PA0OTHI U KOOPAMHUPOBATH CBOU JICHCTBUS C
JIPYTUMHU 4JI€HAMH KOMaH/IbI, OIEHUBATh KaYECTBO CBOETO BKJIa/ia B OOIIUH MPOIYKT IO
KpUTEpUIM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBIIATh IUIAH, AITOPUTM peIIeHUs 3agaud (WIK €ero 4vacTh),
BbIOMpaTh CHOCOO pemieHus ¢ Y4YETOM HMEIOLIUXCS PecypcoB U COOCTBEHHBIX
BO3MO)KHOCTEM, apryMEHTHpPOBaTb U KOPPEKTHPOBATH BAapHAaHTHl PELICHHH € YUYETOM
HOBOW MH(pOpMaInu.

CﬂMOKOHTpOJ’Ib, IMOLMOHANbHBbII HHTEJJIEKT:

BIIQJICTh CIOCOOAMH CaMONIPOBEPKH, CAMOKOHTPOJIS MpoIecca U pe3yibTara pemieHUs
MaTeMaTHUUYeCKOM 3aJ1auu;
MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPHU PEIICHUU 3aJa4d, BHOCUTH
KOPPEKTUBBI B JCATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, HAWJICHHBIX OIIHUOOK,
BBIBJIEHHBIX TPYJIHOCTEN;



® OIICHUBaTh COOTBETCTBUE pPE3yjbTaTa ACATEIbHOCTU IOCTABICHHOM I W YCIOBHSM,
OOBACHATH MPUYHMHBI JOCTH)KEHHS WM HEIOCTIDKCHHUS IeNM, HaXOJUTh OUIMOKY, 1aBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenns B 8 kJiacce OOy4arOIIMHCS TMOMYYUT CIEAYIOUIME TPEAMETHBIE
pe3ybTaThI:

Yuciia ¥ BBIYMCICHHSA

Hcnonb3oBaTh HaydajdbHbBIE IPEACTABICHHS O MHOXECTBE JCHCTBUTEIBHBIX YHCEN IS
CpaBHEHHs, OKPYIJIEHHS M BBIYMCICHHH, H300pakaTh JCUCTBUTEIbHBIC YHCIA TOYKAMU Ha
KOOPJMHATHOU MPSIMOiA.

[TpuMeHATH MOHATHE aAPUPMETUIECKOTO KBAJAPATHOTO KOPHS, HAXOJIUTh KBaJIpaTHBIE KOPHHU,
UCIIONB3YSl TpU HEOOXOAMMOCTH KaJIbKYJSATOp, BBINOJHATH IPEeoOpa3oBaHUsl BBIPAKECHUIA,
COZEpKAIIMX KBAIPATHBIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucy OOJBIIMX W MalbIX YHUCENI C IMOMOUIBIO JECATHUHBIX Ipobeil u
crenenen yucina 10.

Anredpanyeckne BbIPaKeHUs

[IpuMeHATh NOHSTHE CTENEHM C LEJIbIM II0Ka3aTeleM, BBIIIOIHATh IPeoOpa3oBaHUs
BBIPKEHMI, COAEPIKALIUX CTEIEHU C LIEJIBIM IT0OKa3aTeJIEM.

BbINONHATE  TOXKAECTBEHHBIE IpeoOpa3oBaHMs pallMOHAJIbHBIX BBIPAKEHUNH Ha OCHOBE
MpaBUJI ACUCTBUI HAJl MHOTOWICHAMH U aNreOpandyecKuMu JpoOsiMH.

PackiiagpiBaTh KBaipaTHBINA TPEXUIECH HA MHOXKHUTEIH.

[TpumensTh peoOpazoBaHusl BHIPAKEHUHN ISl PELICHHs PAa3IMYHBIX 3a/1a4 U3 MAaTeMaTUKH,
CMEXHBIX [IPEIMETOB, U3 pPEAbHON IPAKTUKH.

YpaBHeHUs] M HEPABEHCTBA

Pemats nuHelHble, KBaJpaTHbIE YpPaBHEHUS U pallMOHAJbHBIE YPABHEHMSI, CBOJSLIMECS K
HUM, CUCTEMBI IByX YPAaBHEHUH C IByMS IEPEMEHHBIMH.

IIpoBOaNTE MpPOCTEHIIME MCCIECIOBAHUS YPAaBHEHHM M CUCTEM YpPAaBHEHMiI, B TOM YHCIE C
IpUMEHEeHHEM IpadUuecKux MpeicTaBlIeHuil (yCTaHaBIMBATh, UMEET JIM YPaBHEHUE WM CHUCTEMa
YpaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U TIpoYee).

[TepexoauTe OT ciOBeCHOM (OPMYIMPOBKH 3aJaud K e€ anreOpandeckod MOJenu C
MOMOIIbIO COCTaBJICHUSI YPAaBHEHUS WM CUCTEMBl YPaBHEHHI, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJ1a4M MTOJIy4E€HHBII pe3ynbTar.

[TpyMeHsTh CBOWCTBAa YMCIIOBBIX HEPABEHCTB JJI CPaBHEHHS, OLIEHKH, pellaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM NEepeMEHHOH M MX CHUCTEMbl, JaBaTh TIpadUUecKyr0 HIUIIOCTPALIUIO
MHO>€ECTBA PEIICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUH

[Tonnmath ¥ UCHOIB30BaTh (PYHKIMOHAIBHBIE MOHATUS U SI3BIK (TEPMUHBI, CHMBOJIMYECKHE
0003HauEHHs), ONpPEENATh 3HauUeHHe (DYHKIMM MO 3HAYEHUIO apryMeHTa, ONpeNeNiTh CBOWCTBA
byHkmn 1o e€ rpaduky.

Crpoutsb rpauku 3eMeHTapHbIX GYHKIUN BUaA:

y = kix, y = X2,y = X3,y = x|, y = VX, OIHCBIBATH CBOMCTBA UHCIOBON (BYHKIHMH 110 €&

rpaduky.



8 KJIACCDI (4 yaca B HeJ1eJ110)

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aeioB U TeM (uu¢poBbie)
Ne ni/m Kontpoabnbsie  IIpakTHueckue
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsbl
bubmuoreka [JOK
1 4 .K 1
ucia v BeruuciaeHus. KBajpatHbeie KOpHU 8 https://m.edsoo.ru/7f417af8
2 Yucia u BeruucieHus. CTeneHs ¢ 1eIbIM 10 bu6mmoreka [IOK
HOKa3aTeyieM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKkue BoIpaKEHUSI. 8 1 bubnuorexa [JOK
KBaapartuslii TpéxuiieH https://m.edsoo.ru/7f417af8
AnreOpanyecKkue BoIpaKEHUSI. bubnuorexa [JOK
4 18 1
Anredpanueckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 18 1 bubnnoreka [JOK
ypaBHEHHUSI https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 16 bubnuotexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bu6 OK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 15 1 hgpil;ll()nféeiiasi.ru 17§417af8
8 Oyukiun. OCHOBHBIE TOHATHUS 8 bubmorexa LIOK
YHICHIHH. LICHOBHBIC HO https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
9 o Y 13
YHKLH. THCIOBbIE Gy HKLLAI https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
1 I1 12 1
0 OBTOpeHHE ¥ 0000merHe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 5 0
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8 KUJIACCBI (3 yaca B HeleJ110)

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aeioB U TeM (uu¢poBbie)
Ne ni/m Kontpoabnbsie  IIpakTHueckue
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsbl
bubmuoreka [JOK
1 4 .K 1
ucia v BeruuciaeHus. KBajpatHbeie KOpHU 5 https://m.edsoo.ru/7f417af8
2 Yucia u BeruucieHus. CTeneHs ¢ 1eIbIM 7 bu6mmoreka [IOK
HOKa3aTeyieM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKkue BoIpaKEHUSI. 5 1 bubnuorexa [JOK
KBaapartuslii TpéxuiieH https://m.edsoo.ru/7f417af8
AnreOpanyecKkue BoIpaKEHUSI. bubnuorexa [JOK
4 15 1
Anredpanueckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnnoreka [JOK
ypaBHEHHUSI https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuotexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bu6 OK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 hgpil;ll()nféeiiasi.ru 17§417af8
8 Oyukiun. OCHOBHBIE TOHATHUS 5 bubmorexa LIOK
YHICHIHH. LICHOBHBIC HO https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
9 o Y 9
YHKLH. THCIOBbIE Gy HKLLAI https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
1 I1 1
0 OBTOpeHHE ¥ 0000merHe 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 0
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