


MNOACHUTEJBHASA 3AIINCKA

Anrebpa sBIETCS OJHMM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHUILINH, KaK €CTE€CTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUS U B MMOBCEAHEBHOM *U3HU. PazButue y oOyuaronuxcs
HAyYHBIX TIPEACTABICHUH O TMPOUCXOXKACHUM U CYIIHOCTH alreOpamdecKux
abcTpakiuii, cnocode OTpakeHUs MATEMaTUIECKOW HAYKOH SIBIICHUI U MPOIIECCOB
B MpUPOJE W OOIECTBE, POJU MaTEMaTHYECKOTO MOJECIHUPOBAHMS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUS, HEOOXOIMMBIX AJIsl aJalTaliyd B COBPEMEHHOM LU(POBOM
obmectBe. M3yueHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOII0/1aTh,
CpaBHMBaTh, HAaXOJWUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBbIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTH CBOU JCHCTBHS M BBIBOBI,
dbopmynupoBath yrBepxkacHUs. OCBOeHUE Kypca anreOpbl 00eCcreunBaeT pa3BUTHE
JOTHYECKOIO MBIIUIEHUsS] OO0YyYarolMXCs: OHM HCIHOJB3YIOT JACIAYKTUBHBIE U
MHAYKTUBHBIE PACCYXJIeHUs, 0000LIEHNE U KOHKPETU3AlNI0, a0CTparupoBaHue u
anajnoruto. OOyueHwe  aireOpe  MOpeANnojiaraeT  3HAYUTEIBHBIA  00BEM
CaMOCTOSITENIHOM  JIEATEIBHOCTH  OOYYaroMIMXCs, TOITOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA O0yUeHUSI.

B crtpykrype mnporpammbl ydyeOHOro kypca «Anredpa» sl OCHOBHOI'O
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE
auHUH: «Yucaa v BEIYHCICHUSNY, «ANreOpandeckie BBIPAKEHUD», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkimu». Kaxmas W3 3THX CoOJep)KaTeIbHO-METOIUIECKIX
JVHUH pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJCHCTBYS €
IpyrMMH €ro JHHUAMH. B Xone wu3yueHuss ydyeOHOro Kypca O0O0ydaromumcs
IPUXOJIUTCS JOTHUYECKU PacCyX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 9TUM B TMporpaMMy y4eOHOTO Kypca «Airedpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEJCTaBICHHBIE BO BCEX OCHOBHBIX pasjenax
MaTEMaTUYECKOT0 00pa30BaHUs U CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaThueckoro ss3pika. CopaepkaTrenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOro Kypca «Airedpa» SBISIETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxanne nuHHM «Yucia W BBIYUCICHUS» CIY)KUT OCHOBOW IS
JaNbHENUIIer0o U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXcs
JIOTHYECKOT0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMu, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsI TIOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATHS O YUCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
CBSI3aHO C PALMOHAIBHBIMH M HPPALUOHAIBHBIMH YHKCIaMH, (HOPMHpPOBAHHEM



IpPEJICTaBICHUA O JAEWCTBUTEIBHOM YHCIE. 3aBEPLIEHHE OCBOEHHUS YHCIOBOM
JVMHUHA OTHECEHO K CpeHeMy o01ieMy 0o0pa3oBaHUIo.

Copnepkanue JByX alreOpanyecKkux JIUHUN — « AIreOpandecKue BhIPAKCHUS
U «YpaBHEHUsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUArOIIMXCS
MaTEMaTHUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX IPEIMETOB U IMPAaKTHUKO-OPUEHTUPOBAaHHBIX 3amady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palroHaNbHBIX BBIpAXKEHUIN. AJredpa AeMOHCTPUPYET 3HAUCHHE MaTEeMaTUKH Kak
A3bIKa JUISI TIOCTPOCHMSI MaTeMaTHYeCKUX MOJEJNEH, OIMUCaHUs MPOLECCOB U
SBJICHUN peanbHOro Mwupa. B 3amaunm oOydeHust anreOpe BXOIAT TaKxke
JanbHEWIee pa3BUTUE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(OPMATUKH, U OBJAJCHHE HAaBBIKAMU
JeAYKTUBHBIX paccyxaeauii. [IpeoOpa3oBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPUYECTBY.

Conepxanue QyHKIMOHANbHO-TpaUUECKON JIMHUU HALEJIIEHO Ha MOJyuYeHUe
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEHMIEH MaTeMaTUYECKON MOJENH
JUTSL OTIMCAHUS M UCCIICIOBAHMS Pa3HOOOPA3HBIX MPOIECCOB U SBJICHUIN B IPUPOJIE
u odmectBe. M3yueHune marepuana crnocoOCTBYeT pPa3BUTHIO Y OO0y4aroluxcs
YMEHHMSI UCTIOJIb30BaTh Pa3INYHbIC BBIPA3UTEIbHBIE CPEICTBA SI3bIKAa MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIal B (opmupoBaHHE
MPEJICTaBICHUI O POJTM MAaTEMATHUKH B PA3BUTUN ITUBUIIH3AINH U KYJIbTYDBHI.

CornacHo yueOHOMY IIJIaHy B 8 Kj1acce U3ydaercsl yueOHbIl Kypc «Anredpay,
KOTOPBIA BKIJIIOYAET CIIEAYIOIIME OCHOBHBIE paslenbl coiepxkanus: «Yucna u
BBIUMCIICHUS», «AJTreOpanyecKkue BBIPAXKEHUsD, «YpaBHEHHs U HEPABEHCTBAY,
«DYHKIIUN.

Ha n3yuenue yuyeOHoro kypca «Anredpa» B 8 kinacce — 102 ygaca (3 vaca B
HEJICITIO).



COJAEPKXAHUE OBYUEHUA
8 KUIACC

Yuciia 1 BbIYMCTICHUS

KBagpatueiii kopenb u3 uncia. lloHsTne 00 UppalMOHAIBHOM YHUCIE.
JlecsiTuunble MPUOIMKEHUST UppalMOHATIBHBIX 4YKcesl. CBoiicTBa apudmeTHdecKux
KBaJIpATHBIX KOPHEHW U UX NMPUMEHEHHUE K MPeoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUN U
BBIYUCJIEHUSAM. [{eiCTBUTEIbHBIC YUCIIA.

Crenensp ¢ nenpIM nokaszareneM U e€ cpoiicTBa. CTaHaapTHas 3alUCh YUCA.

AJire0OpanvecKue BbIPaKeHUs!

KBagpatHblil TpEXWIEH, pa3iaoKeHUE KBAAPATHOTO TPEXUWICHA HA MHOXKUTEIH.

AnreOpanveckass JpoOb. (OCHOBHOE CBOWCTBO anreOpandyeckod JApOOH.
CrnoxeHue, BBIUUTAHUE, YMHOXXEHHUE, JEJeHUE  alredOpandeckux  JpoOeil.
PanmonanbHblie BbIpaKEHUS U UX IPe0Opa30BaHUeE.

YpaBHeHUS U HEPABEHCTBA

KBanpaTtHoe ypaBHeHMe, (popMylia KOpHEH KBaJpaTHOro ypaBHeHus. Teopema
Buera. Pemenue ypaBHEHHM, CBOOSIIMXCA K JIMHEHHBIM M KBAaJPaTHBIM.
[Ipocreiime qpoOHO-paMOHATbHBIE YPABHEHUS.

I'paduueckass mHTEprIpeTanusi ypaBHEHU C JByMsI NEPEMEHHBIMH U CHUCTEM
JVHEWHBIX YpPAaBHEHUW C JBYMS INepeMEHHbIMU. I[IpuMmepsl pemeHus cucrem
HEJIMHENHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMHU.

Pemenuie TeKCTOBBIX 3a71a4 ajaredpanyeckuM crocoooMm.

HucnoBble HEPABEHCTBA U UX CBOWMCTBA. HepaBeHCTBO ¢ OJHOM NMEPEMEHHOM.
PaBHOCMNIBHOCTH HepaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHON IEPEMEHHOM.
Cucrembl JINHEWHBIX HEPABEHCTB C OJJHOW MEPEMEHHOM.

DyHKUNHA

[Tonsitne pynkiuu. O6macTh onpeaeseHns 1 MHOXKECTBO 3HAYEHUN (DYHKIIMH.
Crioco0Obl 3a1anust GYHKITHIA.

I'padux ¢ynxmuu. Utenuwe cBoicTtB dyHkiuu mno e€ rpaduky. I[Ipumeps
rpadukoB GYHKIHMA, OTPAKAIOIINUX PEATbHBIE TPOIECCHI.

OyHKIMM, ONUCHIBAIOUIME TMPsMYI0 U OOpaTHYyl0 MPONOPLUOHAIBHBIC
3aBHCHMOCTH, uX rpadukn. OyHkmmK Y = X2, Y = X3, y = VX, y=|x|. ['paduaeckoe
pElIEHNE YPAaBHEHUN U CUCTEM YPABHECHUU.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
YUYEBHOTI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIET'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJIbTAThI OCBOCHHS TPOrpaMMBbl y4eOHOTO Kypca «AnreOpay
XapaKTEPHU3YIOTCH:

1) naTrpuoTHYecKoe BOCIUTAHME:

IPOSIBJIEHUEM MHTEpEca K MPOILIOMY U HACTOSIIEMY POCCUMCKON MaTEMAaTUKH,
[IECHHOCTHBIM OTHOILIEHUEM K JIOCTHXKEHUAM POCCUMCKAX MATEMATUKOB U POCCUMCKOU
MaTE€MaTUYECKOM IIKOJbI, K UCIOJIb30BAHUIO 3THX JOCTHXKEHHM B JPYrMX HayKax W
MPUKIAAHBIX cepax;

2) rpaxIaHCcKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEHW TpaKJaHWHA U pealu3ali €ro
[paB, MPEACTABICHUEM O MATEMAaTHYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3THYHBIX
CTPYKTYp, SIBI€HUW, MPOLEAYp TPaKJAHCKOro oOOmIecTBa (HampuMmep, BBIOOPHI,
OINpPOCHI), TOTOBHOCTBIO K OOCYXIEHHUIO JTHUECKUX NpoOJieM, CBSA3aHHBIX C
MPAKTUYECKUM TNPUMEHEHHEM JOCTHUKEHUW HAyKH, OCO3HAHHUEM BaXHOCTH
MOPaIbHO-3TUYECKUX MTPUHIIUIIOB B AESATEILHOCTU YYEHOTO;

3) Tpy10BO€ BOCTIMTAHME:

YCTAaHOBKOM Ha AaKTMBHOE Yy4yaCTHE€ B pEIICHUHM MPAKTHUECKUX 3a7ad
MaTeMaTUYECKOW HAaMpaBJICHHOCTH, OCO3HAHUEM BAXKHOCTHU MATEMaTUYECKOTO
oOpa3oBaHMsI Ha MPOTSHKEHUM BCEH KU3HMU MJIA YCIEMHON MpodecCunoHaIbHON
NESATENbHOCTY M Pa3BUTUEM HEOOXOAMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM WHAUBUIYATLHOM TPAaeKTOPUU OOpa30BaHUs W >KM3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEM;

4) 3cTeTn4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K  SMOLMOHAILHOMY M 3CTETHMYECKOMY  BOCHPHUATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aay, PEIICHUH, PacCyXJIECHUW, YMEHUIO BHJIETbH
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpUEHTaluel B JICATEIBHOCTA Ha COBPEMEHHYIO CHCTEMY HAy4HBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS YEJIOBEKA, MPUPOJLI U
oOlecTBa, MOHMMAHMEM MAaTEMaTUYeCKOM HAayKH Kak cdepbl YernoBeuecKon
NEATEIbHOCTH, J3TaloB €€ pPa3BUTUS M 3HAYMMOCTH I Pa3BUTHS LIMBUIIU3ALNH,
OBJIAJICHUEM S3BIKOM MaT€MaTUKA W MAaTEMaTUYECKOM KYyJIbTYpOW KaK CPeICTBOM



MO3HAHHWS MUPA, OBJAJACHUEM MPOCTEMIIMMHU HABBIKAMU HCCIIEIOBATEIbCKOU
JIEATEIILHOCTH;

6) ¢usnueckoe BocnuTanue, GopmMHupoOBaHHMEe KYJIbBTYPbl 310POBbS U
IMOLMOHAJILHOTO 0JIArOMOJIy U :

FOTOBHOCTBIO MPHUMEHATh MATEMAaTHYECKHE 3HAHUA B MHTEPECAX CBOETO
3II0POBBS,  BEACHHS  3J0pPOBOro  oOpaza  KuU3HM  (30pOBOE  THMTaHHE,
COQTaHCHPOBAHHBIM  PEXUM 3aHATAA W  OTAbIXa, peryispHas (u3nIecKas
aKTUBHOCTD), C(POPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH, TPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOTO K€ Mpapa JAPYroro 4eioBeKa;

7) 3K0JIOrHYeCcKoe BOCIIMTAHUE:

OpHUEHTAIIMEN HA MPUMEHEHUE MAaTEMaTUYECKUX 3HAHWM Ui PEIICHUs 3a/1a4 B
00J1aCTH COXPAHHOCTH OKPY KAIOIIEH Cpe/ibl, TUTAHUPOBAHHUS TIOCTYIIKOB M OIICHKH MX
BO3MOXXHBIX TIOCJCACTBUM JJIi OKPY’KaroIeH Ccpeabl, OCO3HAHHEM TJI00aIbHOTO
XapakTepa IKOJOTHUECCKUX TTPOOJIeM U IMyTel UX PEIICHUS;

8) ajanranusi K M3MEHAKINMMCH YCJIOBHSAM COLHAJIBHOW W MPHUPOAHOM
cpeabl:

FOTOBHOCTBIO K JCUCTBUSAM B YCIOBUAX HEOMNPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4YE€pe3 MPAKTUYECKYIO JIEATEIBbHOCTh, B TOM YHCIIC
YMEHHE YUUTHCS Y JPYTUX JIIO/ACH, TpHoOpeTaTh B COBMECTHOM JIESITEIIbHOCTH HOBBIE
3HAHMS, HABBIKA U KOMIIETEHIIMYU U3 ONbITa APYTHUX;

HEOOXOJIUMOCThIO B  (POPMHPOBAHWUU HOBBIX 3HAHUM, B TOM UHCIIE
hopMyJIMpOBaTh HUJICH, TIOHATHS, THIIOTE3bl 00 00BEKTAX W SBJCHUSX, B TOM YHCIIC
paHee  HEU3BECTHBIX, OCO3HaBaTh JACHUIMTHI  COOCTBEHHBIX  3HAHMM U
KOMITETEHTHOCTEM, TUIAaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIUIO, BOCIPUHUMATH CTPECCOBYIO
CUTYyaIlMI0 KaK BBI3OB, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATh IPUHHUMAaEMBbIC
penieHuss U JAehCcTBHSA, (OpPMYJIUPOBATh W OICHUBATh PUCKH U TOCIICICTBUS,
(hopMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeJbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUSA

ba3oBble Jilornuyeckue JaeiicTBUA:

e BBIBJSATH M XAapaKTEPU30BaATh CYIIECTBEHHBIC MPU3HAKU MATEMAaTHYECKUX
O00OBEKTOB, TIOHATHI, OTHOIICHUN MEXIy MOHITHAMHU, (HOPMYyITUpPOBaAThH
ONpeAeCHUs]  TNMOHATUN,  yCTAHABIMBATh  CYLIECTBEHHBIM  IPU3HAK
KiaccupuKalyi, OCHOBaHUSA JUIi OOOOIIEHUS W CpPaBHEHUS, KPUTEPHUH
MPOBOJIMMOTO AHAIN3A;



BOCIPUHUMATh,  (QOpPMYIMpOBaTH M  MPeoOpPa3OBBIBATH  CYXKIACHHUS!
YTBEpAUTENbHbIE U OTpULATENbHbIE, €IWHUYHbIC, YacTHbIE U 0OIIue,
YCIIOBHBIE;

BBISIBIISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B ¢akTax, JaHHBIX, HAOIIOJACHUAX U YTBEP)KICHUSX, MpeiaraTh KpUTEpUu
JUISl BBISIBJIICHUS] 3AKOHOMEPHOCTEN U IPOTUBOPEUN;

JeNlaTh BBIBOJIBI C HCIOJb30BAHWEM 3aKOHOB JIOTMKH, NOEAYKTUBHBIX U
UHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUCHU 110 aHAJIOTUH;

pa30OupaTh JOKa3aTeIbcTBA MATEMATHUYECKUX YTBEpPKICHUM (NIPSMbIE U OT
MPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIFHO HECIOXKHBIE JI0Ka3aTeIbCTBA
MaTeMaTHUeCKUX (aKTOB, BBICTPAWBATh APTyMEHTAIMIO, MPUBOIUTH
OpUMEPBI U KOHTPIIPUMEPBL, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Croco0 pemieHus y4eOHOW 3amauu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BbIOMpPATh Hambojee NOAXOAMMNA € YYETOM
CaMOCTOSITENIHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciieoBarTe/bCKHe AeiiCTBUS.

UCTIOJb30BaTh BOIMPOCH KaK HCCICNOBATEIILCKUI HHCTPYMEHT TIO3HAHHSA,
GopMyIUpPOBaTh BONPOCHL, (UKCHPYIOIIHE MPOTUBOpEUYUE, MpodIemy,
CaMOCTOSITCJIbHO ~ YCTaHABJIMBATh HCKOMOE M JaHHOe, (OpMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATh CBOIO IMO3UIINIO, MHEHHE,

MPOBOAWTh TI0 CAaMOCTOSITEIbHO COCTaBJICHHOMY ILIaHY HECIIOXKHBIH
OKCIIEPUMEHT, HEOOJIBIIIOE MCCIEA0BAHNE 10 YCTAaHOBIICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOMH;
CaMOCTOSITENIbHO (OPMYJIUPOBATH OOOOIIEHHUS W BBIBOJBI MO pe3yJibTaTam
MPOBEAEHHOTO HAOJIOJCHUS, WCCIICIOBAaHUS, OIICHUBATH JTOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IIICHMIA;

IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IIPOIlecca, a TakKe BBIIBUTATH
MIPEITOJIOKCHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBJISITh  HEJIOCTATOYHOCTh M M30BITOYHOCTh HH(OpMaNUuU, JdaHHBIX,
HEOOXOUMBIX JJIsl pEeLICHUS 3a1a4H;

BbIOMpaTh, AaHAJIM3UPOBATh, CHCTEMATU3UPOBATh M HUHTEPIPETUPOBATDH
UH(OPMAIUIO Pa3TUYHBIX BUIAOB U (OPM IIPEICTABICHHUS;

BbIOMpaTh (GopMy MpeiacTaBieHus MHPOpPMAMM W WLIIOCTPUPOBATh
pemiaemMble 3aJaud  CXeMaMH, JAMarpaMMaMy, HWHOM Trpapukod u HX
KOMOMHAIIUSIMU;

OLICHMBATh HAAEKHOCTh HMHMOPMAIMHM IO KPUTEPUSAM, MPEII0KECHHBIM
YUUTENEM WIN CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUSA:



BOCIPUHUMATH U (POPMYIIMPOBATH CY)KJI€HUS B COOTBETCTBUHU C YCIOBUSIMU U
LEeJSIMH OOILEHUSs, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX M NHMCbMEHHBIX TEKCTaX, AaBaTh IOSICHEHMs IO XOJy pPEIICHUs
3aJ1a4l, KOMMEHTUPOBATh IIOJyUYEHHBIN PE3YJIbTAaT;

B XOJI€ 0OCYKIEHUs 3a7aBaTh BOMIPOCHI MO CYIIECTBY OOCYX AaeMOW TEMBI,
poOJIEMBI, PEIIAEMON 3a/layy, BBICKA3bIBATh WJICH, HAICJICHHBIE HA TOHUCK
pELIeHUs], COMOCTABIIATh CBOM CYXKIEHUS C CYKACHUSAMHU IPYTUX YYACTHUKOB
auaiora, OOHApYKMBAaTh pa3IMYME€ U CXOJCTBO MO3UIMI, B KOPPEKTHOU
(dopMme popMyIUpPOBATH Pa3HOIIACHS, CBOM BO3PAKEHUS;

MPEACTABIIATH PE3YyJIbTaThl PELICHUS 3a/1a4H, YKCIIEPUMEHTA, UCCIIEIOBAHNU,
MIPOEKTA, CAMOCTOSITENIbHO BHIOMPATH (DOpMAT BBICTYIUIEHUS C YUETOM 3a1ad
IPE3EHTALNUN U OCOOEHHOCTEN ayIuTOPUH;

NOHUMAaTh U MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M UHIAUBUIYAJIBHON
paboThI IPU PEIICHNUN YYEOHBIX MaTEMaTHUECKHX 3a/1ay;

MPUHUMATh LEJb COBMECTHOM IEATEIbHOCTH, IUIAHUPOBATh OPTaHU3ALMIO
COBMECTHON paboThl, pacHpenensTe BUAbBI padOT, JAOroBapHUBAaThCA,
oOCyXIaTh MpOILECC U pe3yJbTaT paboThl, 0000IIATh MHEHUSI HECKOJIbKHX
JIIOJICH;

y4acTBOBaTh B TIpynmnoBeIX (Gopmax padboTel (00CyxkaeHus, OOMEH
MHEHHUSIMH, MO3TOBBIE IITYPMBI U IPYTUE), BBIIOJIHATH CBOIO 4aCTh padOTHI U
KOOPJIMHUPOBATh CBOM JIEUCTBUS C IPYTMMH YJI€HAMU KOMaH/bl, OLIEHUBAThH
KayecTBO CBOEro BKJIaga B  OOUIMM  MPOAYKT MO  KPUTEPUSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTABJISITh IUIAH, QJITOPUTM pEUIeHUs 3anadu (WM €ro
4acTh), BBIOMpATh CHOCOO peIieHHusS ¢ y4ETOM HMMEIOIIMXCS PEeCypcoB M
COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHpPOBAaTh M  KOPPEKTHPOBATH
BapUaHTHI pelIeHUI ¢ y4ETOM HOBOM MH(GOpPMALIHH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BJIAJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ybTaTa
pelIeHns] MaTEMaTUYECKOM 3aauH;

OpeIBUAETh TPYJIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH MPU PEIICHUU 33Ja4uH,
BHOCUTh KOPPEKTUBBI B JI€ATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pE3yJbTaTa JIEATEIbHOCTH IOCTABJIECHHON LIEIU U
YCIIOBHSIM, OOBSCHATH MNPUUYUHBI JOCTHXKEHHSI WIM HEIOCTHXKEHMS IIEJIH,
HAXOJUTh OIIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenus B 7 KkJjacce OOydYalOMMACS TONYIUT CIAEAYIOIINC
MPEMETHBIE PE3YIbTATHI:

Yncsia v BbIYMCJIEHUS

BoinonHsaTh, coyeTas YCTHbIE M MHUCbMEHHBbIE MPUEMBI, apuUpMETUUYECKUE
JEUCTBUA C PallMOHAILHBIMU YHCIIAMH.

Haxonmuth 3HaYeHWsS YHCIOBBIX BBIPAKCHUM, NPUMEHITH Pa3HOOOpa3HbIC
CrOCOOBI M TPHEMBI BBIYUCIICHUS 3HAYCHUW JPOOHBIX BBIPAKEHUH, COJEPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE TIPOOH.

[lepexoauTs OT OomHOW (QOPMBI 3aMHUCH 4YHUCEN K Apyroiu (mpeoOpa3oBHIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B YACTHOCTH
B 0€CKOHEYHYIO JECATUUHYIO IPOOB).

CpaBHUBATH U YNOPSAI0YMBATH PAIUOHAIIbHBIC YUCIIA.

OKpyTasTh YUCIA.

BbINONMHATE NPUKUAKY U OLEHKY pe3ysibTaTa BBIYMCICHHUH, OIEHKY 3HAYCHUMN
YUCJIOBBIX BbIpaKEHUU. BBIMOMHATE ACUCTBUS CO CTENEHSIMHU C HaTypaJlbHBIMU
MOKa3aTeNIIMH.

[IpuMeHsTh TPU3HAKUA JETUMOCTH, Pa3ioKEeHUE HA MHOXHUTEITU HATypaIbHBIX
quced.

PemaTe mnpakTUKO-OPUEHTHUPOBAHHBIE 3a/layd, CBSI3aHHBIE C OTHOIIEHUEM
BEJIMYMH, MPONOPIHOHAIBHOCTHIO BEJIIMYMUH, TMPOIEHTAMH, WHTEPIPETUPOBATH
pe3yabTaThl pelieHus 3a7ad ¢ y4€TOM OIrpaHUYEeHUM, CBSI3aHHBIX CO CBONCTBaMU
paccMaTprUBaEMbIX OOBEKTOB.

AJire0panvecKue BbIPAKEeHUsI

Hcnonp3oBath anredpandeckyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSITH €€ B
Mpoliecce OCBOEHUS yueOHOro MaTepHala.

HaxoguTe 3HaueHuss OYKBEHHBIX BBIPAKCHUW TMPU 3aJaHHBIX 3HAUYCHUSIX
MIEPEMEHHBIX.

BrinonasaTh mpeobpa3oBaHus MEJIOT0 BBIPAKEHUS B MHOTOWICH MPUBEICHUEM
MOAOOHBIX CJIaraéMbIX, PaCKphITUEM CKOOOK.

BeIMonHATE yMHOXXEHHE OJHOWICHAa Ha MHOTOYJIEH U MHOTOWIeHa Ha
MHOT'OYJICH, MPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcylecTBIATh Pa3J0KEHUE MHOTOWICHOB HA MHOXHUTEIM C MOMOILbBIO
BBIHECEHUS 3a CKOOKH OOIIET0 MHOXKHTEIS, TPYNIUPOBKH CIATa€MbIX, PUMEHCHUS
(bopMyJT COKpAIIEHHOTO YMHOKEHHS.

[IpumeHnsaTh peoOpa3oBaHUsi MHOTOUYJIEHOB VISl PEIIEHUs] PA3IMYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKHU.



Hcrnonb3oBaTh CBOWMCTBA CTENEHEH C HAaTypalbHbIMH IOKA3aTENsIMH IS
npeoOpa30BaHUs BBIPAKECHUH.

YpaBHeHUS U HEPABEHCTBA

Pemlate nuHEVHBIE ypaBHEHHS C OJHOW IEPEMEHHOH, MPUMEHSA ITpaBUIIa
IIEpEX0/1a OT UCXOJHOTO YPAaBHEHUS K PaBHOCUIBHOMY eMy. [IpoBepsTs, ABiseTCS 11
YHUCJIO KOPHEM YPaBHEHHS.

[IpumeHsATh rpaduuecKkue METOJbl MPU PELIECHUU JIMHEWHBIX YPABHEHUN U HX
CUCTEM.

[logOupaTe mnpuMepsl TMap 4YHUCEN, SBISIOMIUXCA PEIICHUEM JIMHEWMHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHON IJIOCKOCTH T'papUK JUHEHHOTO ypaBHEHUS C IBYMS
NEPEMEHHBIMHU, MOJIb3YACh I'paUKOM, IPUBOJUTH PUMEPHI PELICHUS YPABHEHMUS.

Pemate cucTembl ABYX JIMHEWHBIX YPABHEHUM C JBYMS NEPEMEHHBIMU, B TOM
quciie rpaduiecKu.

CocraBnsaTe W pelmarh JMHEMHOE YPABHEHHE WIM CUCTEMY JIMHEWHBIX
YPaBHEHHUH 110 YCJIOBHIO 33]1a4d, HHTEPIPETUPOBATh B COOTBETCTBUHM C KOHTEKCTOM
3a/1a4y NOJIy4YECHHBIN Pe3yJIbTar.

DOyHKUUHA

N3o0paxkath HA KOOPJMHATHOM MPSIMOM TOUYKH, COOTBETCTBYIOIINUE 3aJaHHBIM
KOOpAWHATaM, Jy4Yd, OTPE3KH, HHTEPBAJbI, 3alMCHIBATh YUCJIOBBIE MPOMEKYTKH Ha
anreOpanyecKkoMm si3bIKe.

OTrMeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpPJIMHATaM,
cTpouTh rpaduku TuHEHHBIX GyHKIMA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C MOMOIIbIO (YHKUUMHA M3BECTHBIE 3aBHCHUMOCTH  MEXAY
BEJIIMYMHAMU: CKOPOCTb, BPEMS, pACCTOSHHUE, IE€HA, KOJHMYECTBO, CTOUMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauth 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMEeHTa.

[Tonumate rpaduyeckuii cocod TPEACTaBICHUS W aHajdu3a HHQPOPMAIINH,
M3BJIEKATh U UHTEPIPETUPOBATH MHPOPMALIMIO U3 IpadUKOB PEANbHBIX MPOIECCOB U
3aBUCUMOCTEM.

K xonmy oOyuenuss B 8 kiacce oOyyarouiuiicss MNOJYyYUT CIEAYIOLINE
MIPEAMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTCHUS

Hcnonp30BaTh HavyabHbIE NPEACTABICHUS O MHOXECTBE JACHCTBUTEIBHBIX
qyceNn JJI CpaBHEHUSs, OKPYIJIEHUS U BbIUMUCIEHUHM, M300paxaTh ACHCTBUTEIbHBIC
YHUCJIa TOYKaMH Ha KOOPAWHATHOU MPSAMOM.

[IpumensTh mOHATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAWUTH
KBaJIpaTHbIE KOPHHU, HCHOJIb3Yyd MPU HEOOXOJIMMOCTH KaJbKYJSITOP, BBIMOJIHATH



npeoOpa3oBaHUsS BBIPAKECHHM, COAEpX AIMX KBAApPATHBIE KOPHU, WCHOIB3YS
CBOMCTBA KOPHEHN.

Hcnonb3oBarh 3amucu OOJIBIIMX W MaJIbIX YHCENl C TMOMOIIBIO JIECSITHYHBIX
npo0eii u creneHelt yucna 10.

AJire0OpanvecKue BbIPaKeHUs!

[IpuMeHsTh MOHSTHE CTENEHW C 1EJbIM  [OKa3aTeleM, BBIIOIHATh
npeoOpa30BaHUs BbIPAXKEHUH, COAEPIKALMX CTEIEHU C LIEJIBIM MOKa3aTeeM.

BbINONHATE TOXIECTBEHHbIE NPEOOpa30oBaHusl PAllMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE MPaBUJI ACHUCTBUHN HaJ MHOTOUYJICHAMU U alre0pandyecKuMu ApoosiMu.

PacknanpiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumeHsTh MpeoOpa3zoBaHus BhIPAXKEHUN IS PEIICHUS Pa3IMYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXKHBIX MIPEIMETOB, U3 PEATHbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemats nuHEVHBIE, KBaJpaTHbIE YPAaBHEHUS W pPalMOHAIbHBIE YpPaBHEHUS,
CBOJISIIIMECS K HUM, CUCTEMBI IByX YPAaBHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOaUTE IPOCTENIINE HCCIEAOBAHUS YPABHEHUM M CHCTEM YPAaBHEHUMW, B
TOM YHCJI€ C MPUMEHEHHEM TpadUuecKuX MpeacTaBicHul (yCTaHaBIMBATh, UMEET JIU
ypaBHEHHUE WM CUCTEMAa YPaBHEHUHN PEILICHUS, €CJIU UMEET, TO CKOJIBKO, U MPOYEe).

[lepexoauTh OT CIOBECHOM (OPMYIMPOBKM 3aJaud K €€ airedpanyeckoin
MOJEIIM C TIOMOIIbIO COCTaBJICHUS YypPaBHEHUS WM CHUCTEMbl ypaBHEHWIA,
HMHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1ayi MOJTYYEHHBIN Pe3yiIbTarT.

[IprMeHSTh CBOMCTBA YMCIIOBBIX HEPABEHCTB [IJIsi CPAaBHEHUS, OLICHKU, PElIaTh
JUHECHHBIC HEPABEHCTBA C OJTHON NMEPEMEHHOM M MX CHCTEMBI, JIaBaTh TPaPpUUICCKYIO
WJUTIOCTPALIMIO MHOKECTBA PELICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[lorumMaTe ¥ HMCMONB30BAaTh (DYHKIIMOHAJBHBIEC TMOHATUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O03HAYCHMS), OMNPENCNsITh 3HaueHHe GYHKIUA TIO0 3HAYEHUIO
apryMeHTa, ONPeAeNIATh CBOWCTBA (PYHKIUHU TI0 €€ rpaduKy.

Ctpouts rpaduku 351eMeHTapHbIX (QYHKIMA BUAA:

y = kiX, y =x2,y =x3,y = [X|, y = VX, OIHCHIBATH CBOJCTBA YHCIOBON (YHKIIHH
o e€ rpaduxy.



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC

Ne
n/
n

HaunmenoBanu
€ pa3/eJioB U
TeM
NMPOrpamMMbl

Uuncna n
BBIYMCJICHHS.
KBanparusie
KOpHU
Yucna u
BBIYMCIICHHUS.
Crenens ¢
LIEIBIM
IMoKa3aTeiieM

Anrebpanueck
1€ BBIPAKEHUS.
KBagparuslit
TPEXWIECH

Anrebpanueck
U€ BBIPAXKECHHUS.
Anrebpanuecka
s TpoOb
YpaBHeHUS U
HEpaBEHCTBA.
KBagpatHbie
ypaBHEHUS

YpaBHeHUS U
HEPABEHCTBA.
Cucremsl
yYpaBHEHUN

KoanuecTBo 4acoB

KonTpoibu

Bcero
ble paboThI

15

15 1

15 1

13

IIpakTHYeck
ue padoTsbl

dieKkTpoHHBbIE (LM POBbLIE)
o0pa3oBaTejbHbIe pecypchl

https://m.edsoo.ru/M4W7U2V7X

https://m.edsoo.ru/lI4K5V9Y8W

https://m.edsoo.ru/V6X6L5R2Z

https://m.edsoo.ru/Y1B7Z9Z5N

https://m.edsoo.ru/N2NO0S7F0Q

https://m.edsoo.ru/A1V5COR6C

VYpaBHeHus u
HEpPABEHCTBA.
HepasencrBa

12 1

https://m.edso0.ru/Z4J3M2C6C

OyHKIMH.
OcHoBHBIE
HOHATHUSA

https://m.edsoo.ru/V8W9H5HOU

DyHKIHH.
Yucnosbie

https://m.edso0.ru/O8P8U6S8K
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBbBI

8 KUIACC
Koxn .
IIpoBepsiemble IpeiMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTara
1 Yucna v BBIYMCICHUS
Hcnonp3oBaTh HauyanbHbIE MPEICTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX
11 yucen JUIs  CpPaBHEHHUS, OKPYIVIEHUS UM BBIYMCICHMH, H300paXkaTb
JICHCTBUTEIIBHBIE YHCIIA TOYKAMU Ha KOOPJAMHATHOMN IPSIMOU
[IpumMeHsTh MOHATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
19 KBaJ[paTHbIE KOPHU, UCIIOJIb3Ysl IPH HEOOXOJUMOCTH KaJIbKYJSTOD, BBIIOIHSTh
' peoOpa3oBaHusl BBIPAKEHUM, COAEpXKAIIMX KBAaIpaTHbIE KOPHU, UCIOJb3YS
CBOICTBa KOpHE
13 Vcnonb3oBare 3amucu OOJBIIMX M MajbIX YHMCENT C MOMOUIbIO JECSITUYHBIX
' npoOeit u crenenel yrcna 10
2 Anrebpanyeckue BbIpaKeHHs
21 [IpumensTr NOHATHE CTENEHH C IEeJbIM  T0Ka3aTelieM, BBIIOJIHATh
' npeoOpa30BaHus BEIPAKEHUN, COAEPIKAIMX CTENICHH C IIeJIbIM MOKa3aTeneM
25 BbInonHATh TOXIECTBEHHBIE NMPEOOPA30BaHUSI PALlMOHAIBHBIX BBIPAKEHUI Ha
' OCHOBE ITPAaBMJI ICHCTBUI Ha/l MHOTOWIEHAMHU U aJredpandyecKuMu IpoosMu
2.3 PacknaapiBaTh KBapaTHBIN TPEXUIEH HA MHOKUTENIN
24 [TpumensTh npeoOpa3oBaHus BBIPAXKEHUH /IS PEIIeHUs Pa3IMYHbIX 3a]ad U3
' MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOM MTPaKTUKU
3 YpaBHEHUS U HEpPAaBEHCTBA
31 Pemarp nuHeiiHble, KBaJgpaTHbIE YpaBHEHUS U palllOHAJbHbIE ypaBHEHUS,
' CBOJISILMECS K HUM, CHCTEMBI IBYX YPAaBHEHUN C IBYyMS IIEPEMEHHBIMU
[IpoBoauThs mpoCTEHUIINE MCCIEAOBAHNUS YPABHEHMM M CHCTEM ypaBHEHUH, B
39 TOM YHCJE€ C NMPUMEHEHHEM rpa@HuuecKux MpeIcTaBlIeHui (ycTaHaBIUBATh,
' UMEET JIM YpPaBHEHHE WM CHUCTEMA ypPAaBHEHUM pEILEHUs, €CIM HMEET, TO
CKOJIBKO, U TIPOYEE)
33 [lepexoauTb OT CIOBECHOM (GOPMYIMPOBKH 3aJaud K €€ anredpandeckoit

MOACIN C IIOMOIIBIO COCTaBJICHUSA YPABHCHUA HWIIM CUCTEMBI ypaBHeHHﬁ,




HHTECPIPETUPOBATE B COOTBETCTBHMHM C KOHTCKCTOM 3aaa4dyu HOHy‘ICHHHﬁ

pe3yJsbTar

HpI/IMeHSITB CBOMCTBA YHCIOBEIX HCPABCHCTB JId CPAaBHCHUSA, OLICHKHU, pCIIATh

JIMHEHHBIE HEpaBCHCTBa C OI[HOf/i HepeMCHHOﬁ N HUX CHCTEMBbI, JaBaTb

34 rpaduyuecKyr0 WUTFOCTPALMI0 MHOXKECTBA PEIICHWH HEPAaBEHCTBA, CHCTEMBI

HEPABEHCTB
4 DOyHKIUH

[Tonnmath U HCMONB30BaTh (PYHKIHMOHAIBHBIE TOHATUS U A3BIK (TEPMHHBI,

4.1 CUMBOJIMYCCKUE 0003HAUCHUS), OTIPECIIATh 3HaYCHUE (DYHKIIMK 110 3HAYCHUIO
apryMeHTa, olpeiensaTh CBoWcTBa (YHKIIUU 1O e€ rpaduky
Ctpouts rpaduku 3JeMeHTapHBIX PYHKIMA BUJIA:

4.2 y =k/x, y=X3,y=X3Y=|X|, omuchIBaTh CBOMCTBA YMCIOBOUN (PYHKIINHU IO €€

rpaduky




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KIIACC
Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 Yucna v BBIYKCICHUS
11 KBanparueiii kopenb u3 uucna. IloHsTre o0 uppanuoHanbHOM ymcie. JlecaTudHble
' NpUOIMKEHUS UPPALIMOHATIBHBIX YHCE
12 CaolicTBa apu(METHUECKUX KBAJPATHBIX KOPHEH U UX MPUMEHEHHE K MPeoOpa30BaHUIO
' YUCJIOBBIX BBIPAKEHUW U BBIYUCICHUSAM. [[€MICTBUTEIIbHBIE YHACIIA
1.3 Cremnens c 1eNbIM TTOKa3zarenieM u e€ cBoiicTBa. CTaHaapTHas 3alUCh YKCIia
2 AnrebpanuecKue BRIPAKCHHS
2.1 KBanpatublii TpéxuseH, pa3ioxkeHne KBaApaTHOro TpEXWieHa Ha MHOXKHUTEIU
2.2 Anrebpanueckast ApoOb. OCHOBHOE CBOMCTBO anredpandeckoi qpoou
2.3 Cnosxenue, BBIMUTaHHE, YMHOXKEHHUE, JIeTICHHE aare0pandecKkux apooei
24 PanronanbHbIE BRIpaKEHUS U UX TIPEOOpa3oBaHUE
3 YpaBHEeHHS 1 HEPaBEHCTBA
3.1 KBanpatHoe ypaBHeHue, (popmyrna KopHE# kBagpaTHOro ypaBHeHus. Teopema Buera
3.2 Pemenue ypaBHeHUH, CBOIAIINUXCS K TUHEUHBIM U KBaJPATHBIM
3.3 [pocreiimme qpoOHO-paMOHATIBHBIE YPAaBHEHHS
I'paduueckas nHTEpIIpETAIHSI YPABHEHUH C IBYMsI IEPEMEHHBIMH M CUCTEM JIMHEWHBIX
3.4 YpaBHEHUU C JByMsS TNepeMeHHbIMH. [IpuMepsl pelieHus CHUCTEM HEeIMHEHHBIX
YPaBHEHUH C JIBYMS TIEPEMEHHBIMHU
35 Pemenne TeKCTOBBIX 3a/1a4 areOpandecKuM CriocoOoM
3.6 YucnoBeie HEpaBEHCTBA U X CBOKCTBA
3.7 HepaBeHcTBO ¢ 0/1HOI TepeMEHHON
3.8 PaBHOCMIIBHOCTE HEPABEHCTB
3.9 JIuHeliHbIC HEPABEHCTBA C OJTHON IIEPEMEHHOU
3.10 CucTeMbl TUHEHHBIX HEPABEHCTB C OJIHOM MepeMeHHON
4 OyHKIIH
11 [lonarue ¢ynkuuu. OOnacTh OINpenesleHUs M MHOXXECTBO 3HAYeHUH (YHKIMU.
' Cnioco6nI 3a1anus GyHKITANA
4.2 I'paduk dpynkunu. Urenue cBoicTB GyHKINHU O €€ TpaduKy
4.3 [Tpumeps! rpadukoB GyHKIMH, OTPAXKAIONUNX PEaTbHbIE TPOIECCHI




4.4

4.5
4.6
4.7

OyHKIIUY, ONMUCHIBAIOIINE TPSIMYIO U 0OpaTHYIO MPOMOPIIHOHAIBHBIC 3aBUCHMOCTH, HX
rpaduku

Oyakuuu y =X? y = X?

Oyukmun Y = [x, y = |x]|

I'paduueckoe penieHne ypaBHEHUN U CUCTEM ypaBHEHHUN




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TPeGOBaHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOIO 00111€r0
oOpa3oBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATHSIMHU: MHOKECTBO, IOJMHOKECTBO, OIEpaLUU
HaJ MHOXXECTBAMH;, YMEHUE ONEPUPOBATH MOHATUSAMU: Tpad, CBSI3HBINA rpad,
JIEpEeBO, LUKJI, NPUMEHATh UX IPU PELICHUHM 3a7a4; YMEHHUE HCIIOJIb30BaTh
rpaduueckoe peCTaBICHUE MHOKECTB JUIsl OIMMCAHUS PEATbHBIX MPOIIECCOB

u SIBJIGHI/Iﬁ, IIpU pCHICHUH 3aJ1a4 U3 APYIr'ux y‘Ie6HbIX npeaIMCTOB

YMeHue OIICPUPOBATL IIOHATHAMMU: OIPCACICHHUC, aKCHOMa, TCOpPEMa,
A0Ka3aTCJIbCTBO, YMCHHUC pacClioO3HaBaTb HCTUHHBIC U JIOKHBIC BBICKA3bIBAHUA,
NpUBOAUTL IHPUMEPbBI W  KOHTPIIPHUMECPBI, CTPOUTb BbICKA3bIBAHHA U

OTpUuLaHUA BBICKa3bIBAaHUH

YMeHHe oInepupoBaTh NOHATUSMH: HATypaJIbHOE YHCIO, IIPOCTOE U
COCTaBHOE YUCJO, ACIMMOCTb HATypajdbHBIX YHMCEI, MPU3HAKU JEIUMOCTH,
LIEJIOE YUCIIO, MOAYJIb YHUCIIa, OOBIKHOBEHHAs JpOOb M JeCATHYHAas ApoOb,
CTAaHIAPTHBIA BHUJ 4YKCIA, PAMOHAIBHOE YHCIIO, MPPALUOHAIBHOE YHCIIO,
apu@MeTHyecKuil KBaJpaTHbI KOPEHb; yYMEHHE BBINOIHITH JEUCTBUS C
YHUCJIAMM, CPaBHUBATb M YIOPSALOYMBATH YHCIA, MPEICTABIATH YHUCIIA Ha
KOOPJIMHATHOM TMPSMOM, OKPYIVIATh YHMCIIA, yYMEHHWE JeNaThb NPUKUIAKY U

OLICHKY pe3yJibTaTa BBIUMCIICHU N

YMeHue onepupoBaTh MOHATHUSIMHU: CTENEHb C IEJbIM I0Ka3aTeleM,
apumeTnyecKuil KBaJpaTHBIH KOpEeHb, MHOTOUJIEH, ajure0panyeckas Jpoob,
TOKIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOH CTENeHU OOJIbIIE eIMHHIIbI;
yYMEHHUE BBINOMHATH pacu€Tsl 1o (opMmyaaMm, MpeoOpa3oBaHUs LEIbIX,
NIpOOHO-PalMOHATIFHBIX BBHIPAKCHUH W BBIPAKEHUH C KOPHSIMH, pa3ioKeHUe
MHOTOWJIeHa Ha MHOMKUTENH, B TOM YHCJIE C HCHOJIb30BaHHEM (HOpMYI

Pa3HOCTHU KBAaAPATOB U KBaJApaTa CyMMBI U Pa3HOCTH

YMeHune onepupoBaTh NOHATHAMH: YACIOBOE PABEHCTBO, YPABHEHUE C OJHON
[IEPEMEHHOM, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; YMEHHE
pelmiaTh JIMHEWHBIE M KBaJpaTHblE YypaBHEHHUs, JIPOOHO-pallMOHAJIBHBIE
YpPaBHEHUsI C OJHOW IEPEMEHHOM, CHCTEMbI [BYX JIMHEHHBIX YpPaBHEHWIA,

JUHEHHbIE HEpPaBeHCTBA M MX CHUCTEMbl, KBaJpaTHble U JIpOOHO-




paloHalIbHblE HEPAaBEHCTBA C OJHOW MEPEeMEHHOM, B TOM YHCJIE MpHU
pelIeHUH 3aJad U3 APYrHuX MPEeAMETOB M MPAKTUYECKUX 3a]ay; yYMEHHE
UCIIOJIb30BaTh KOOPAMHATHYIO MPSIMYIO M KOOPAMHATHYIO IJIOCKOCTBH JUIS

M300paKE€HUsI pelIeHUI ypaBHEHUHN, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUAMHU: (QYHKIUS, Tpaduk QGYHKUUH, HYIH
(GyHKLMH, TNPOMEXYTKH 3HAKOIOCTOSHCTBA, IPOMEKYTKH BO3paCTaHMS,
yObIBaHUs, HauOoOJbIIeE W HAUMEHblIee 3HAYeHHs (YHKIUH, yMEHHUE
ONEpUPOBATH  MOHATUAMHU: MpsiMas  MPONOPLUUOHANBHOCTb, JIMHEHHAs
¢yHKIMSA, KBaapaTuyHas (yHKUMA, oOpaTHas MPONOPLUOHAIBHOCTD,
napabosna, runep0osia; yMeHue CTpOUTh rpaduku (QyHKIUH, HCIIOJIB30BaTh
rpaduKy Ui ONPENEICHUS CBOWCTB MPOIECCOB M 3aBUCHMOCTEH, IS
peleHus 3aa4 U3 APYrux y4eOHbIX MPEJIMETOB U pPealbHOM KHU3HHU; yMEHUE

BBIpa)KaTh (POPMYJIaMHU 3aBUCHMOCTH MEXIY BEIIMYMHAMU

YMeHue ONCpHUpPOBaATh NOHATUAMU: MOCIICAOBATCIBHOCTD, aqu)MeTquCKaﬂ u
reoMeTpUuecKas  IpPOTrPecCuu; YMEHHE  HCIOJb30BaTh  CBOMCTBA
MOCIICA0BATEIHPHOCTEH, (POPMYIBI CYMMBI W OOIIEr0 4ieHa TPU PEIICHUU

3ala4, B TOM YHUCJIC 3a/la4 U3 JPYTIUX y‘le6HLIX MNpeaAMETOB U peaanofI KHU3HHU

YMeHue pemath 3aJjaud pa3HbIX TUIIOB (B TOM YMCJE HA MPOLEHTHI, 10U U
4yacTH, JIBUKEHHUE, paboTy, IIEHYy TOBapOB M CTOMMOCTb MOKYIOK U YCIYT,
HAJIOTH, 3aJayd M3 00JacTh YHpaBICHUS JIMYHBIMH U CEMEHHBIMU
(¢uHaHCaMM); YMEHHUE COCTABJIATH BBIPAKEHHUS, YpaBHEHHs, HEPABEHCTBA U
CUCTEMBI II0 YCJIOBHMIO 3aayd, HCCIEN0BATh IIOJYyYEHHOE pELICHUE U

OLICHUBATh HpaBI[OHOJIO6HOCTI) IMMOJIYYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATHAMHU: (PUrypa, TOUKA, OTPE30K, MpsMas, Jyd,
JIOMaHasi, yrojl, MHOTOYIOJbHUK, TpPEYrOJbHUK, pPABHOOEAPEHHBIH U
PaBHOCTOPOHHUI TPEYroJIbHUKH, MPSMOYIOJIbHBIA TPEYrOJIbHUK, MEAHMAHA,
OHCceKTprca U BBICOTA TPEYTOJbHUKA, YETHIPEXYTOJbHUK, apaieIorpaMM,
pOMO, IPSIMOYTOJIBHUK, KBaJIpaT, TpAelus; OKPY>KHOCTb, KPYT, KacaTeJIbHas,
3HaKOMCTBO C IPOCTPAHCTBEHHBIMH (UT'ypaM{; YMEHHE pellaTh 3aJaud, B
TOM 4YHCIE W3 IOBCEJHEBHOM XW3HM, Ha HAXO0XJIEHUE TIE€OMETPUUYECKHX

BEJIMYMH C MPUMEHEHHEM U3yUYEHHBIX CBOMCTB (puryp u paxToB

10

YMeHnue omnepupoBaTh MOHATUSIMU:  PABEHCTBO  (GUTYp, PpPaBEHCTBO
TPEYrOJIbHUKOB; MMapajuIebHOCTh M MEPHEHAUKYISIPHOCTh MPSIMBIX, YIOJ
MEXy MpsIMBIMHU, MEPIECHIUKYISIP, HAKJIOHHAS, MPOEKIHs, nogodue duryp,

HOI[OGHBIC TPCYrOJIbHUKH, CUMMCTPUSA OTHOCUTCIILHO TOYKHU H HpﬂMOI\/'I;
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YyMEHHE pacrlo3HaBaThb paBEHCTBO, CHMMETPUIO H momgobue Quryp,

[IapaJUIEIIbHOCTD U MEPIIECHIUKYIIIPHOCTD MPSAMBIX B OKPYKAIOIIEM MHUPE

YMeHue onepupoBaTh MOHATHSAMM: JJIMHA, PACCTOSHHUE, Yrosl (BEIMYMHA
yria, CHHYC U KOCHHYC yIJla TPEyrojbHUKA), IJIOAdb; YMEHHE OLIEHHUBAThH
pa3Mephl MPEeIMETOB U OOBEKTOB B OKPYKAIOIIEM MHUPE; YMEHUE MIPUMEHSATD
dbopMyIibl IEpUMETPaA U TUIOIMIATU MHOTOYTOJIbHUKOB, JIMHBI OKPY>KHOCTH H
IIOIAAN Kpyra, oObeMa MPSMOYTOJBHOTO TapauleieuIeaa; yMEHHE
MPUMEHSTh MPU3HAKU PABEHCTBA TPEYTOJbHUKOB, TEOPEMY O CyMME YIJIOB
TpeyrojpHuKa, TeopemMy Iludaropa, TpuroHoOMeTprUECKUEe COOTHOIICHHS /ISt

BBIYMCIICHHS IJTUH, PACCTOSIHHM, TIJIOIIA 1

12

13

14

YMenue  u3o0paxaTh  IUIOCKME  (QUTYpBl W HUX  KOMOHMHAIWH,
MPOCTPAHCTBEHHBIE  (QUTYpPBl OT PYKH, C TOMOIIBIO  YEPTEKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB MO TEKCTOBOMY WJIM CUMBOJBHOMY

OITMCaHHIO

YMmenue OIICPHUPOBATL IMOHATHUAMU: HPAMOYIOJIbHAd CHUCTEMa KOOpAWHAT,
KOOpAWHATBI TOYKH, BCKTOP, CyMMa BCKTOPOB, NMPOU3BCACHHUC BCKTOPA Ha
YUCIIO0, CKAIAPHOC NPOU3BEACHHUEC BEKTOPOB, YMCHUC HCIIO0Jb30BATh BEKTOPLI
U KOOPpAWHATBI JIA IIPEACTABIICHUS NAHHBIX U PCHICHUA 3ada4, B TOM YHUCIIC

U3 JIPyruX y4eOHBIX PEAMETOB U PEATHHOM KU3HU

YMeHue onepupoBaTh MOHITHIMH: CTOJIOWKOBBIE M KPYTOBBIE AHATrpPaMMBbl,
TabJIMLbI, cpeiHee apupMeTHUecKoe, MelnaHa, HauOobllee 1 HauMEHbIIee
3HAUEHUs, pa3Max YMCIOBOrO HAbOpa; yMEHHE U3BJIEKaTh, UHTEPIPETUPOBAThH
U TpeoOpa3oBbIBaTh HHGOPMAINIO, MPEICTABIECHHYI0 B TaOMWIax W Ha
JuarpaMmax, OTPaXKaoIIyl0 CBOMCTBA U  XapaKTEPUCTHKU PEabHBIX
MPOIIECCOB W SIBJICHWW;, YMEHHUE pAaclO3HaBaTh W3MEHUYMBBIC BEIUYHHBI B

OKpYXaroIleM MUpe

15

YMeHue omepupoBaTh IMOHATHUSMHU:  CIyYailHBIH  ONBIT  (CiTydailHBIN
SKCTIEPUMEHT), PJIEMEHTAPHOE COOBITHE (DJIEMEHTAPHBIA MCXOM) CIY4aiiHOTO
OMbITA, CIy4ailHOE COOBbITHE, BEPOSATHOCTb COOBITHS; YMEHHME HaXOIUTh
BEPOATHOCTH CIy4YalHBIX COOBITMII B ONBITaX C PaBHOBO3MO>KHBIMHU
BIIEMEHTAPHBIMH  COOBITMSMH; YMEHHE  pelarbh 3aJaud  METOJIOM
OpPraHU30BaHHOIO Iepedopa M € HUCIOJIb30BAHUEM IpaBHJIa YMHOXKCHMS,
YMEHHUE OLIEHUBATh BEPOATHOCTU PEATbHBIX COOBITUI M SIBICHUM, TOHUMATh
pOib  NPAKTUYECKH JOCTOBEPHBIX M  MAJOBEPOSATHBIX COOBITHMH B

OKpYyKaromeM MUPE U B KU3HU, 3HAKOMCTBO C IIOHATHCM HC3aBHCHMBIX
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CO6BITHﬁ; 3HAKOMCTBO C 3aKOHOM OOJIBIIIUX YHCENI H €T0 POJIBI0 B MAaCCOBBIX

SABJICHUAX

YMmenue BbIOMpaTh MOIXOMSIINN M3YYCHHBIH METOJ JJIS PELICHUs 3aJaud,
IPUBOJIUTH INPUMEPBl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B IPHUpPOAE U
JKU3HHM, pPACIO3HABAaTh IPOSIBICHUE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE,
ONMCHIBATh OTIEJIBHBIC BBIJAIOIIMECS PE3YJIbTAThl, IIOJYyYEHHBIE B XOJI€
pa3BUTUS MAaTE€MaTUKU KaK HAyKW, IPUBOJUTH IIPUMEPbI MAaTEMATHYECKUX

OTKPBITHI U UX aBTOPOB B OTEUECTBEHHOW U BCEMUPHON UCTOPHUH



INHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 Yucna v BIYKCICHUS
1.1 Harypanbnble u nensle uncna. [lpu3Haku AeIMMOCTH HEbIX Yncel
1o OOBIKHOBEHHBIE M JI€CATHYHBIE JApPOOM, IPOLEHTHI, OECKOHEUHbIE NEPUOIUYECKUE
' Ipodu
1.3 Pannonanbuble yncna. Apudmernyeckue onepanuy ¢ paliMoOHaAIbHBIMU YUCIAMU
1.4 JeiictBurenpHble yncna. Apudmernyeckue onepauuy ¢ AeMCTBUTEIbHBIMU YU CIAMHU
Le [TpubnnxkEHHBIE BBIYMCICHUS, NPaBUIa OKPYIJICHUs, MPUKUAKA U OLEHKAa pe3yibTaTa
' BBIYMCIICHHUI
2 Anrebpanyeckue BhIpaXKeHUs
2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )
”5 Crenenb ¢ nensiM nokasareneMm. CTENeHb ¢ pallMOHAIBHBIM TOKaszaTeneM. CBolicTBa
' CTETEeHH
2.3 MHorouseHsl
2.4 Anrebpanueckas 1pooOb
”5 ApudpmeTnueckuii KOpeHb HaTypaibHOW creneHu. JlelcTBus ¢ apu@MeTHUYECKUMU
' KOPHSIMHM HaTypaJbHON CTENIEHU
3 YpaBHEHUS U HEpPAaBEHCTBA
3.1 Lenbie u 1poGHO-parMoHanbHble ypaBHeHUs. CUCTEMbI U COBOKYITHOCTH YPaBHEHU I
3.2 [enbie u 1poOHO-palOHaANIbHbIE HEpaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Penrenne TekCTOBBIX 3a4a4
4 YucnoBsle OCIEN0BATENBHOCTH
4.1 ITocnenoBaTenbHOCTH, CITOCOOBI 3aJaHMS ITOCIIENOBATEIFHOCTEN
4.2 Apudmernueckas 1 reomeTpuyeckas nporpeccuu. opmyia cia0XKHbIX TPOIIEHTOB
S) OyHKIMU
OyHKUs, cnocoOwl 3amanus GyHkuun. ['paduk dyHakumu. O0macTh onpenencHuss u
51 MHOXecTBO 3HaueHui (yHkuuu. Hymu ¢ynkmmum. [TpomexyTku 3HAKOMOCTOSIHCTBA.

[IpomMexyTKM MOHOTOHHOCTHM (YHKIHMH. MaKCUMyMbl M MHUHUMYMBI (YHKIIHH.

Haubonbiiee u HauMeHblee 3HaueHne (YHKIIUU Ha TPOMEKYTKE




KoopaunaTs! Ha psIMOil U MIIIOCKOCTH

6.1 KoopaunaThas npsmas

6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus

7.1 I'eomerpuueckue Gpurypsl 1 UX cBOiCTBa

7.2 TpeyroabHHUK

7.3 MHOroyrojabHuKu

7.4 OKpy>KHOCTb U KpYyT

7.5 M3mepeHune reoMeTpu4eckix BEJIMYUH

7.6 BexTops! Ha IIIOCKOCTH
8 BeposiITHOCTB ¥ cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTHUKA

8.2 BepositHoCTh

8.3 KombunaTtopuka

8.4 MHoxecTBa

8.5 I'padsr




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

*  Maremaruka. Anrebpa: 8-i1 kiacc: 0a30BbIi YpOBEHb: yUeOHHK, 8 Kiacc/
Makapsiues FO.H., Munmiok H.I'., HemkoB K.M. u npyrue; mox pen.
TensikoBCKOrO C.A., AKIIMOHEpHOE 00111eCTBO «M3paTenbeTBO
«IIpocsemieHue

VYyebnuk: Aunrebpa. 8 kmacc. bazoBwiii ypoBeHb. ABTOphl: HO.H.
Makaperue, H.I'. Munarok, K.JM. Hemkos, C.b. CyBoposa. [log pepakuueit
C.A. TemskoBckoro. — M.: [Ipocsenienue, 2024.

PaGouas terpamp: Anrebpa. 8 kmacc. Pabouas Tetpanmp (B 2 4acTsx).
Astopsr: H.I'. Munatok, 1.C. [lnsikoBa. — M.: IIpocBemenue.

HMunaktudeckue matepuansl: Anredpa. 8 kimacc. ABtopel: B.M. XKoxos,
[0.H. Makapsrues, H.I'. Munarok. — M.: [Ipocsemienue.

Tematuueckue tectol: Anrebpa. 8 kiacc. ABtopsl: FO.IL. JlyaHuIsiH,
B.JI. Kponray3. — M.: IIpocBenieHue.

METOINYECKHUE MATEPHUAJIBI JIUIA YUUTEJIA

[Toypounsie pa3paborku: Anredpa. 8 kimacc. K YMK FO.H. MakapsiueBa
u np. Astop: A.H. Pypykun. — M.: BAKO. (CoaepXut noapoOHbIC TJIaHbI
YPOKOB, TECThI, CAMOCTOSITEIILHBIC 1 KOHTPOJIbHBIC PAOOTHI)

[Toypounsble mnanbl: Anredpa. 8 kinace. [loypouHble MmIaHbl M0 Y4eOHUKY
I0O.H. MakappiueBa u ap. Astopel: T.HO. lromuna, A.A. MaxoHuHa. —
Bosrorpan: Yuurens. .

Pabouass mporpamma: Aunredpa. PaGoune mnporpammel. Ilpenmernas
nunus yueOnukoB FO.H. MakapseiueBa u ap. 7-9 knacesl. — M.: IIpocBemienue.

HUPPOBBIE OBPASOBATEJIBHBIE PECYPCHI U PECYPCBI CETHU
UHTEPHET

Enunas xomnekmus mudpoBeix obpaszoBaTenbHbIX pecypcoB (EK ILIOP):
http://school-collection.edu.ru  (Cogepxkutr Habopsr I[[OP mo Temam:
«Pammmonanbnbie poduy», «KBaapaTHeie KOpHUY, «KBagpaTHble ypaBHEHUS U
np.)

denepanbHBIi  TEHTP HHPOPMAITMOHHO-00PA30BATEIBHBIX PECYpPCOB
(®LIHOP): http://fcior.edu.ru.

Yun.py (ITogrotoBka k ypoky): https://uchi.ru (Becnmathble miaHbI
YpOKOB, paboumMe JHCTBl KW TIPOBEPOYHBIC PAOOTBI, COOTBETCTBYIOIIUE
yueOHUKY MakapblyeBa) .
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