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MHNOACHUTEJBHASA 3AIINCKA

Anrebpa SIBISIETCS. OJHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHUIUINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK M TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHME HEOOXOJIUMO Jif
MPOJI0JKEHUS 00pa30BaHus U B MOBCEIHEBHOM >kU3HU. Pa3BuTHe y 00yyaromuxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakimii, cnoco0e OTPaKEHHUsI MaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MpUPOJEC W OOIIECTBE, POJIM MaTEMaTHUYECKOTO MOJCIMPOBAHHS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUS, HEOOXOIMMBIX AJIsl aalTaliyd B COBPEMEHHOM LU(POBOM
oOmecTtBe. M3ydyeHnue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI M BBIBOJBI,
dopMmynupoBath yTBepkAeHHsI. OCBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOI0 MBIIUIEHUSI OOYYarolMXCsA: OHM HCHOJB3YIOT JACIAYKTUBHBIE U
WHAYKTUBHBIE PacCyXJeHus, 0000IIeHINe W KOHKPETU3AINIO0, a0CTparupoBaHue u
anajnoruto. OOyueHwe  anreOpe  MOpPEANojaraeT  3HAUYUTEIBbHBIA  00BEM
CaMOCTOSITENIbHOM  JIEATEIBHOCTH  OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pelIeHre 3aa4 ABIISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIA 00Y4YEeHHUS.

B crpykrype mnporpammbl ydeOHOro kypca «Anredpa» sl OCHOBHOI'O
o01ero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEITbHO-METOANYECKIE
auHUH: «Yucaa v BEIYHCICHUSNY, «ANreOpandeckie BhIPAKEHUD», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkuun». Kaxgas U3 3TUX CcoJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAECTCs Ha NPOTSHDKEHUU TPEX JIET U3yUEHUs Kypca, B3auMOJICHCTBYSI C
JpYTUMH €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro kKypca o0Oydaromumcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBSI3M ¢ A3TUM B mporpaMMy y4eOHOTO Kypca «Ajredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, IPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazienax
MaTeMaTHYECKOro 0Opa3oBaHUs U CIIOCOOCTBYIOIIUE OBJIAJCHUIO 00YYarOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO yuyeOHOro Kypca «Anredpa» SBISETCA €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMM «Yucna W BBIYMCICHUS» CIYXKHT OCHOBOM JJIst
JaNbHENIIer0o U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXCs
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJTOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsI TIOBCEIHEBHOM
XU3HU. Pa3BuTHE NMOHATHA O YMCIIe HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PAlMOHAIBHBIMH M HPPALUOHAIBHBIMH YHCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHU O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOCHHS YHUCIOBOM
JUHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepkanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOro amnmnapara, HeoOXOJUMOTro IJisl PELIeHUs 3aJad MaTeMaTHUKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKU Kak
A3bIKa JUIA TIOCTPOCHMSI MaTEMaTHYECKUX MOJIEIEH, OINHMCAHUS IPOLECCOB U
SBJIEHUN peadpHOro Mwupa. B 3amaunm oOydeHust anreOpe BXOAAT TaKkkKe
JanbHEWIee pa3BUTUE AJNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
JNEeNYKTUBHBIX paccyxaeHuil. [IpeoOpa3oBanre cUMBOJIBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON TUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUISL OTMCAHUS M UCCIEAOBaHUS pa3HOOOPa3HBIX MPOLECCOB U SBJICHUNA B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OpMUpOBaHHE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTUU LIUBUIN3ALNN U KYJIbTYpPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», «DyHKIIMM.

Ha u3yuenue yueOHoro kypca «Anredpay» orBoaurcs 306 yacos: B 7 kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B Hezelto).



COAEPXKXAHUE OBYUEHUA
9 KIIACC

Yucia ¥ BbIYMCICHUS

PanronanbpHbie 4yKCla, UppalldoOHAIbHbIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHBIE ApoOu. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, ACHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JecATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCEN U KOOPAUHATHON IPSMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JEeUCTBUSA C
JEWCTBUTEIbHBIMU YUCIIAMU.

Pa3meppl OOBEKTOB OKPYXKAIOLIETO MHpa, JAJIUTEIBHOCTh MPOIECCOB B
OKPY’KaIOIIEM MHUpE.

[Tpubnnk€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIJIeHHE
yucenl. [[puknaka n onieHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOJSIMXCS K JUHEUHBIM.

KBagpaTHoe ypaBHeHHe. PemeHne ypaBHEHUM, CBOISIIMXCS K KBaJApaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelmeHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTEIICHEH Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerieHune TEKCTOBBIX 3ajay
aNredpandyecKuM METOJIOM.

VYpaBHeHUE ¢ AByMS NEpEMEHHBIMH M ero rpaduk. Pemienune cucrem AByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHMHEHHOE, a Japyroe — BTOopoil creneHu. ['paduueckas
WHTEpIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHENMHBIX HEPABEHCTB C OJHOW IEepeMeHHOMN. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpatHeie HepaBeHCTBaA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢ynkuus, €€ rpadpuk u cBoictBa. IlapaGona, KoopauHATHI
BEPUIMHBI 1apadOoJIbl, 0Cb CUMMETPHUH MMAPAOOJIBI.

I'padukn Gyrxmmit: y = kx, y =kx + b, y = kix, y = x3, y = Vx, y = |X| , u ux
CBOWCTBA.

YucsioBbIe MOC/I€10BATEILHOCTH U MPOrPeccum

[loHATHE YHCIIOBOM MOCHENOBATEIBHOCTH. 3aJaHUE IIOCIIEIOBATEIIBHOCTH
peKyppeHTHO# dhopmynoii u HGopmysoit N-ro YieHa.



Apudmernueckas u reoMerpudeckas mporpeccur. DopMynbl N-ro YieHA
apu(pMETUIECKON U TeOMETPUUECKON MPOTrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N3o0paxkeHne 4iaeHOB apu(METHUYECKOW M TeOMETPUYECKOM IPOTrpecCHid
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHEHUHUAIBHBIN POCT.
CnosxHbI€ IPOLIEHTHI.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yJbTaTbl OCBOCHHS NPOrpaMMbl y4eOHOro Kypca
«Anredpa» XapaKkTepusyrTCs:

1) naTpuoTHYeCcKoe BOCIMTAHHE:

IPOSIBIICHMEM MHTEpeca K NPOLNUIOMY M  HAacCTOSIIEMY POCCHICKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHUEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JIOCTUKEHUM B IPYTUX HayKax W MPUKIATHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINMOJHEHUIO 00S3aHHOCTEH IrpaklaHUHA W peau3allii ero
mpaB, TPEJICTAaBICHUEM O MaTEMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS
pPa3NUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP IPaKIAHCKOro oOIiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXIEHUIO 3THUECKUX NMPOOIEM, CBSI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUUA HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTU YUYEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YyaCTHE€ B PpEIIEHUWU MPAKTUYECKUX 3a1ady
MaTeMaTUYECKOW HAMpaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM JIJISl YCTENMIHON MpodeccruoHaTIbHOM
NESATETLHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BHIOOPOM H
MOCTPOEHUEM MHIUBUIYAIbHON TPACKTOPUM 00OpAa30BaHUs U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  ACTETHUYECKOMY BOCIPHUSITHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajay, PEUICHUH, pACCYKIEHUH, YMEHHIO BHJIETb
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTalMel B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeIOBEKa, MPUPOJBI U



o0miecTBa, MOHUMAHUEM MaTEMaTHYECKONM HayKu Kak c(epbl 4YeIoBeuecKOn
JEATEIbHOCTH, 3TAaNoOB €€ pa3BUTUSA M 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKH U MAaTEMAaTHYECKOW KYyJbTypOW Kak CPeICTBOM
NO3HaHUsI MHpa, OBJIAJECHUEM IMPOCTEUIIUMHU HABBIKAMHU HCCIIEI0BATEIbCKON
NESTENBbHOCTH;

6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU

TOTOBHOCTBIO NPUMEHATh MaTeMaTUYECKUE 3HAHMS B MHTEpPEcax CBOETrO
30pOBBS, BEJIEHUS  3J0pPOBOro  oOpa3a KHM3HM  (300pOBOE  IMHTAHUE,
cOaaHCUPOBAaHHBIA pPEXUM 3aHATHUH W OTAbIXa, pEryisipHas (¢u3nyecKas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IIpaBa Ha OIINOKY U TAKOT'O K€ IIpaBa IPYyroro 4eJI0BEKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpUEHTalMel HAa IPUMEHEHUE MaTEMAaTHUYECKUX 3HAHUU I PELICHUS 3a7a4
B 00JIACTU COXPAaHHOCTH OKpY>KAIOIIEH Cpeapl, IJIAaHUPOBAHUS IOCTYNKOB U
OLICHKM WX BO3MOJKHBIX IOCJHEICTBUI [JIsl OKPYXAIOWIEW Cpenbl, OCO3HAHHEM
100aIBHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOIeM U MyTel UX PelICHNUS;

8) aganTanusi K M3MEHAIMUMCS YCJOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUAM B YCIOBUAX HEONPENETEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTb, B TOM YHUCIIE
YMEHHE YUUThCA y OPYTHX JIOJeH, MpuoOpeTaTb B COBMECTHOW AESTENbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTbIO B (POPMUPOBAHMU HOBBIX 3HAHWH, B TOM YHUCIE
(bopMyIMpOBaTh UAECH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JA€QUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYID  CUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYyal[MI0 KaK BbI3OB, TPEOYIOLIMH KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEMble pEIIeHUs] U ACHCTBUSA, (OPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE y4eOHbIE 1eiCTBUA

ba3oBble 1ornueckue aAefcTBU:

e BBIABIISATH U XapaKTePU30BaTh CYIIECTBECHHBIC MPU3HAKKM MATEMATHUYCCKUX
OOBEKTOB, TOHATUH, OTHOIIEHWH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTIpEICICHUs] ~ MOHSATUW, YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKayy, OCHOBAaHUSA Ui OOOOIICHWS W CpaBHEHHWS, KPUTECPUHU
MIPOBOJIMMOTO aHAJTN3a;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, €AMHUYHBIC, YaCTHBIE W OOIIue,
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMUYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, JaHHBIX, HAOMIOJACHUSX U YTBEPKICHUSX,
npemyiaraTh  KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JenaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHHH 10 aHAJIOTUH;
paz0OupaTh 10Ka3aTEIbCTBA MATEMATUUYECKUX YTBEPXKICHUN (TIPSIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHBIE JOKa3aTelIbCTBA
MaTeMaTH4ecKnX (aKkToB, BHICTpaWBaTh APTYMEHTAIMIO, TPHUBOIUTH
PUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKJICHUS,
BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOASAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

HCIIOJIB30BaTh BOIPOCHI KaK HCCIICIOBATEIIbCKUM MHCTPYMEHT ITO3HAHUS,
dbopMyIHpOBaTh BOIMPOCH], (DUKCUPYIOIIHUE IPOTHBOpPEUHE, IpodIIeMy,
CaMOCTOSATENILHO YCTaHaBIIMBaTh HCKOMOE U JaHHOE, (HOPMHPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MO3UIIUI0, MHCHHCE;

MPOBOAUTL IO CaMOCTOSITEJIbHO COCTABJICHHOMY IIJIaHY HECIOXKHBIN
DKCTIIEPUMEHT,  HEOOJIbIIOE  MCCJIACAOBAaHWE IO  YCTAHOBJICHHIO
OCOOEGHHOCTEM MaTEeMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBEAEHHOTO HAOIOACHHUS, HMCCIICIOBAHUS, OICHUBATh JIOCTOBEPHOCTH
MOJTYYSHHBIX PE3YIbTAaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3WPOBATh BO3MOXKHOE Pa3BUTHE TIPOIECCa, a TAaKKe BBHIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIAITh HEJOCTATOYHOCTh M M30BITOYHOCTh WH(MOpPMAIUU, JTaHHBIX,
HEOOXOMMBIX JIJISl PEIICHHUS 3a]1a49H;

BBIOMPATh, aHAIM3WPOBATh, CHCTEMATH3UPOBATh W HWHTEPIPETUPOBATH
UH(OPMAITUIO PA3TUIHBIX BUIOB M (OPM IIPEICTABIICHHUS,

BBIOMpaTh GopMy TpeACTaBiIeHUS HWHPOpMAIMM W WLIIOCTPUPOBATH
perraemMbie 3aa4yd  CX€MaMH, JuarpaMMaMH, WHOW Tpadukodl u ux
KOMOMHAIUSIMHU;

OIICHMBATh HAAKHOCTh WH(OpPMAIUU TIO0 KPHUTEPUSAM, MPEATIOKCHHBIM
YYHUTENIEM WIH CHOPMYITHPOBAHHBIM CaAMOCTOSTEIIBHO.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LEJIIMH OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa,  CAMOCTOSTEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM  H
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3ajady;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM pabOThl, pachpeneisTh BUIbI padoT, JAOroBapuBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOACH;

y4acTBOBaTh B TIpPynmnoBbIX (opmax paboTel (0OCyXIeHUs, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYTU€), BBINOJHATH CBOIO YacThb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH/Ibl,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJIATh IUJIaH, aJITOPUTM PELICHUS 3aAaud (MU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTUpPOBATh U KOPPEKTUPOBATH
BAapUaAHTHI pEUIEHUH C Y4ETOM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BIIQJICTh CIIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa pelICHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPpU PEUICHUU
3a7a4M, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATa ACATEIBHOCTU ITOCTABIECHHOW LIEIIH
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKCHUS WM HEJOCTIKCHUS T1EJIH,
HaxXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenus B 9 kJjacce oOydYaromuiics TOJYYUT CIICAYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYHCIEHHUSA

CpaBHUBATH U YIIOPSAIOUYNBATH PALIUOHAIIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

Breimonuate apudmeTudyeckre JEHCTBUS ¢ pallMOHAJIBHBIMH  YHCIIAMH,
coyeTas YCTHbIE M MHUCbMEHHBIE MPUEMBI, BBINOJHIThL BBIYUCICHUS C
HMppalMOHATIBHBIMH YHCJIaMH.

Haxomute 3HaueHHWs CTENEHEW C LENbIMU [OKa3aTelssMU U KOPHEW,
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKCHUI.

OKpyraarh JI€UCTBUTEIbHBIC YHCJA, BBINOJHATH MPUKUIKY pe3yJibTaTa
BBIUHCJICHUH, OIICHKY YHCJIOBBIX BBIPAKCHUH.

YpaBHeHNS U HEPABEHCTBA

Pemiath NUHEHBIE W KBaJApaTHbIC YPaBHEHUS, YpaBHEHUS, CBOJSIIHECST K
HUM, NPOCTENIIINE TPOOHO-pAllMOHATILHBIE YPAaBHEHUS.

Pemate cuctembl JABYX JUHEHHBIX YPAaBHEHUH C JBYMs INEPEMCHHBIMU H
CHUCTEMBI JBYX YPAaBHEHUM, B KOTOPBIX OJTHO YPAaBHEHUE HE SIBJISCTCS JIMHEUHBIM.

Pemiath TeKCTOBbIE 3ajayu  aJireOpaudeckuM CHocoO0OM C  MOMOIUIBIO
COCTaBJICHUS YPABHEHUS UM CUCTEMBI JIBYX YPABHEHUMN C IBYMsI IEPEMEHHBIMU.

[IpoBOAUTH MpPOCTEMIINE UCCIEAOBAHUS YPABHEHHUI U CUCTEM YpaBHECHUH, B
TOM YHCJIE ¢ IPUMECHEHUEM TpapUUIeCKUX MPEACTaBICHUM (yCTaHABIMBATh, UMEET
JW ypaBHEHUE WJIM CHUCTEMa ypaBHEHUW PEIICHMS, €CIIM MUMEET, TO CKOJbKO, U
npouee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBAJpaTHbIC HEPABEHCTBA, HU300pakaTh
pellICHUE HEPABEHCTB HAa YHUCIOBOW MPSIMOM, 3aMMCHIBATh PEHICHUE C MOMOIIBIO
CHMBOJIOB.

Pemiath  cuctemMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOUAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB Ha YUCIIOBOM MPSIMOM, 3aMUCHIBATh PEIIEHHE C ITOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUM PA3JIMYHbBIX 3a7a4.

DOyHKIUU

Pacno3naBath (PyHKIMM U3Y4eHHBIX BHJOB. IloKa3pBaThb CXEMaTHYECKU

pacIoyioKeHUe Ha KOOPJMHATHOW TUIOCKOCTH rpadukoB GyHKImil Buga: y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = VX, y = |x|, B 3aBucumMoct: ot
3HaYE€HUN KOA(DPUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIMIA.

Ctpouth U M300pakaTh CXEMATHYECKU TpAaPUKU KBAIPATUUYHBIX (DYHKIIHM,
OIMHMCHIBATh CBOWMCTBA KBAJPATHUHBIX (PYHKIUH TI0 UX Tpaduxam.



Pacno3naBaTth kBagpaTHuHyo QYHKIUIO 10 (HopMyIe, MPUBOIUTE MTPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YucsioBbIe MOCIE10BATEILHOCTH U MPOrPeccum

Pacno3HaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO IPOTPECCHU IpU
Pa3HbIX COCO0AX 3aaHMsl.

BbINONMHATE  BBIYMCIACHHUS C HUCHONB30BaHUEM (opMyn N-ro  4jieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N300paxaTh YIEHBl IOCIEIOBATEIbHOCTY TOYKAMHU Ha KOOPAMHATHOU
IJIOCKOCTH.

Pemare 3amaum, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEIOBATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIOJIb30BAHUEM KAJIBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC
Ne  HaumeHoBamme KoanuectBo yacos DJIeKTPOHHbIE
(uudpossbie)
n/ PasaeyoB U TeM Bcer Kounrpoabusl IIpakTudeckn
oOpa3oBaTe/ibHbIE
n MPOrpaMmbl 0 e padoThbl e padoThbI
pecypcbl
Yucna u
bu6nmoreka [IOK
BBIYHCIICHUS.
. 9 https://m.edsoo.ru/7f419d
JlercTBUTEIIBHEIC 08
4ucia o
VYpaBHeHus u
HeDABCHCTEA bubnmoreka [JOK
P ' 14 1 https://m.edso00.ru/7f419d
VYpaBHeHuUs C 08
OJIHOM IIEPEMEHHOMN _
YpaBHeHus u
HeDABCHCTEA bubmuoreka [{OK
P ' 14 1 https://m.eds00.ru/7f419d
CucrtemMbl 08
YpaBHEHUU o
VYpaBHeHus u bubmmoreka [JOK
HEpaBEHCTBA. 16 1 https://m.edsoo.ru/7f419d
Hepasencrtpa 08
bubnunoreka LIOK
OyHKIIH 16 1 https://m.edsoo.ru/7f419d
08
YucnoBsie bu6mmoteka IIOK
MOCJIEI0BATEIbHOCT 15 1 https://m.edsoo.ru/7f419d
1 08
IToBTOpEHME,
R bubmuorexa [IOK
’ 18 1 https://m.edsoo.ru/7f419d
CcHUCTEMaTH3aITUs 08
3HAHUM -
OBUIEE
KOJIMYECTBO YACOB 102 6 0
1O [TPOT'PAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

IHHOYPOYHOE IINTAHUPOBAHHUE
9 KUIIACC

N2

n/

Tema ypoka

KoaudecTBO 9acoB

Bce

ro

KonTpoibH
ble padoThI

IIpakTuyec
KHe padoThl

JlaTa
H3yUeH
U

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

PanmonansHbie
YHpcIa,
HUppaMOHATILHBIE
4pciIa, KOHEYHEIE
1 OECKOHEYHBIC
IECITUYHBIE
npobu

1

MHoxkecTBO
JIeHCTBUTEIILHBIX
qHCell;
JIeHiCTBUTEIILHBIE
qpcia Kak
OCCKOHEUHBIC
JIECATUYHEBIE
npobu

Bzaumnuo
OJIHO3HAYHOE
COOTBETCTBUE
MEXKY
MHOKECTBOM
JIEUCTBUTEITLHBIX
qHCeI U
MHOKECTBOM
TOYEK
KOOPJAMHATHOU
IpsAMOit

1

CpaBHeHue
JEUCTBUTEIIHLHBIX
qHCell,
apupMeTHIECKHe
JIEHUCTBHS C
JNEWCTBUTEIILHBIM
1 YUCIIaMU

1

[Tpubnuxénnoe
3HauYEHUE
BEJIMYUHBI,
TOYHOCTb
NpUOIKEHUS




OkpyriieHue
YHUCEI
Oxpyrienue
YHUCEI
[Ipuxkunaka u
OLIEHKa
pEe3yIbTaTOB
BBIUMCIICHHI

10

11

[Ipukunka u
OLICHKA
pe3yJIbTaTOB
BBIYHCIICHUH
JImueiinoe
YpaBHEHHUE.
Pemenue
YpaBHEHUH,
CBOJSIINXCSA K
JIMHEHHBIM
JImueiinoe
ypaBHEHUE.
Pemenne
YpaBHEHUH,
CBOJSIINXCSA K
JIMHEUHBIM

bubmuorex [JOK
https://m.edsoo.ru/7f4
3bf66

12

KBanpatHoe
YPaBHEHHE.
Pemenne
YpaBHEHUH,
CBOJISILIUXCS K
KBaJIpaTHBIM

bu6nmorexa LIOK
https://m.edsoo.ru/7f4
3c542

13

14

KBanpatHoe
YPaBHEHHE.
Pewenne
YpaBHEHUH,
CBOJSIIMXCS K
KBaJIpaTHBIM

buksanpaTtHbie
ypaBHEHUS

bubmmoreka IIOK
https://m.edsoo.ru/7f4
3c542

but6mmoreka [IOK
https://m.edsoo.ru/7f4
3c3d0

15

bukBanpaTHbie
YpaBHEHUS

bubnunorexa LIOK
https://m.edsoo.ru/7f4
3c3d0

16

IIpumepsr
peneHus
ypaBHEHUU
TpEThEN U



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0

17

18

4eTBEPTOU
cTeneHen
pa3ioKeHUEM Ha
MHOKHUTEJH
IIpumepsr
peunieHus
ypaBHEHUH
TpeTbeil u
4eTBEPTOU
CTeneHen
pa3oKEeHUuEM Ha
MHOKHUTEJH
Pemenue
JIpOOHO-
panuoOHaIbHBIX
YpaBHEHUN

bubnunoreka LIOK
https://m.edsoo.ru/7f4
3cob6

19

20

Pemenue
JIpOOHO-
parMOHAIILHBIX
ypaBHEHUI
Pemenue
TEKCTOBBIX 3aJ1a4
anreOpanvdecKuM
METOJIOM

bubnunoreka LIOK
https://m.edsoo.ru/7f4
3c9b6

21

22

Pemenue
TEKCTOBBIX 337124
anreOpanvdecKum
METOJIOM
Pemenue
TEKCTOBBIX 33J1a4
anredpandecKkum
METOJIOM

23

24

KonTponbHas
paboTa mo Teme
"VpaBHeHHs C
OTHOH
nepeMeHHoi"
YpaBHeHue ¢
TBYMSI
NEPEMEHHBIMH U
ero rpaduk

bubnunorexa LIOK
https://m.edsoo.ru/7f4
3d0b4

25

YpaBHeHuUE ¢
IByM
MNEPEMCHHBIMHU U
ero rpaduk

but6mmoreka [IOK
https://m.edsoo.ru/7f4
3d0b4



https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

26

Cucrema 1Byx
JIMHEVHBIX
YpaBHEHUH ¢
JABYMS
IIEPEMEHHBIMU U
e€ pelieHne

27

28

29

Cucrema 1Byx
JIMHEHHBIX
ypaBHEHUH C
ABYMS
MePEMEHHBIMU 1
€€ peuieHue
Cucrema 1Byx
JIMHENUHBIX
YpaBHEHUH ¢
JIBYMSI
MIEPEMEHHBIMU 1
e€ peuieHne
Cucrema 1Byx
JIMHEHWHBIX
YpaBHEHUH ¢
JIBYMS
NIEPEMEHHBIMU 1
€€ peuieHue

30

Pemenue cucrem
JBYX YpaBHEHUH,
OJHO U3 KOTOPBIX
JIMHEWHOE, a
JIpyroe — BTOPOit
CTEICHU

bu6nmorexa LIOK
https://m.edsoo.ru/7f4
3d23a

31

32

33

Pemenue cuctem
JBYX YpaBHEHUH,
OZHO U3 KOTOPBIX
JMHEWHoe, a
JIpyroe — BTOPOM
CTEIICHU
Pemenne cucrem
JIBYX YpaBHEHH,
OJHO U3 KOTOPBIX
JMHEWHOoe, a
JIpyroe — BTOPOM
CTEIICHU
Pemenne cucrem
JIBYX YPaBHEHH,
OJHO U3 KOTOPBIX

bubmmoreka IIOK
https://m.edsoo.ru/7f4
3d55a



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d55a

34

35

JMHEWHOoE, a
JIpyroe — BTOPOM
CTCTICHH
I'padpuueckas
WHTEPIIPETAINS
CUCTEMBbI
ypaBHEHHUH C
JBYMSI
MePEeMEHHBIMU
Pemenue
TEKCTOBBIX 33124
anredpanvdecKkum
crocobom

36

37

Pemenue
TEKCTOBBIX 3aj1a4
anreOpanvdecKuM
crocobom
Kontponbnas
pabora 1o Teme
"CucTtemsl
ypaBHEHUI"

38

YuciioBele
HEpPABEHCTBA U X
CBOMCTBA

39

40

YucnoBbie
HEpPABEHCTBA U UX
CBOMCTBaA
JInaelHbIe
HEpPABEHCTBA C
OJTHOH
IIEPEMEHHOMN U UX
pelenue

bubmmoteka IIOK
https://m.edsoo.ru/7f4
3ad5a

bu6nmorexa LIOK
https://m.edsoo.ru/7f4
3af08

41

42

43

JInnelnbpie
HEpPABEHCTBA C
OTHOH
MIEPEMEHHOMN U UX
pelienre
JInHelHbIE
HEPABEHCTBA C
OJIHOI
IIEPEMEHHOM U UX
peleHue
CucreMsl
JIMHEUHBIX
HEPABEHCTB C

bubmmoreka [IOK
https://m.edsoo.ru/7f4
3af08

but6mmoreka [IOK
https://m.edsoo.ru/7f4
3af08



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

44

45

OJIHOI
MIEPEMEHHOM U UX
pelieHue
CucreMsl
JIMHEHHBIX
HEPABEHCTB C
OTHOH
MEPEMEHHOM U UX
peuieHue
CucreMsl
JIMHEWHBIX
HEPaBEHCTB C
OJIHOM
MEPEMEHHOM U UX
peuieHue

46

47

KBanpatHbie
HEpPABEHCTBA U X
petieHue
KBanparusie
HEpaBEHCTBA U UX
petieHue

bubnunoreka LIOK
https://m.edsoo.ru/7f4
3b098

bubmuoreka [{OK
https://m.edsoo.ru/7f4
3b21e

48

KBanpatHbie
HEpaBEHCTBA U UX
perieHne

bubnunoreka LIOK
https://m.edsoo.ru/7f4
3b5a2

49

50

KBanparusie
HEPAaBEHCTBA U UX
peleHue
KBanparusie
HEPaBEHCTBA U UX
peleHue

51

52

53

I'paduueckas
UHTEpIpeTanus
HEPABEHCTB U
CUCTEM
HEPaBEHCTB C
TIBYMST
NepPEMEHHBIMU
['padpuaeckas
UHTEpIpeTanus
HEPABEHCTB U
CUCTEM
HEPABEHCTB C
TIBYMST
NepPEeMEHHBIMHU
KoHnTtponbHas

bubmmoteka IIOK
https://m.edsoo.ru/7f4
3b098



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098

paborta mo Teme

"HepaBencrpa"
KBagparnunas
yHiis, o8 bu6nmoreka [IOK
54 yH(b ’ https://m.edsoo.ru/7f4
rpaduicH 3966
CBO¥CTBa
KBanpatuunas
by, o8 bubnunorexa LIOK
55 o ’ https://m.edsoo.ru/7f4
rpaduicH 30842
CBOMCTBa
KBagparnunas
yHiis, o8 bub6nmoreka [IOK
56 yH(b ’ https://m.edsoo.ru/7f4
rpaduicH 399b4
CBOICTBa
[Tapabomna,
KOOPIUHATHI
bubnunoreka LIOK
BEPILHHBI
57 5 https://m.edsoo.ru/7f4
napaboJIbl, OCh 39eb4
CUMMETPHHU =
napaboJIbl
[Tapa6ona,
KOOPIUHATHI
bubnunoreka LIOK
BEPILHHBI
58 5 https://m.edsoo.ru/7f4
napaboIibl, OCh 32033
CUMMETPHUHU -
napaboJIbl
[Tapabomna,
KOOPIUHATHI
bu6nmorexa LIOK
BEPIITHHBI
59 https://m.edsoo.ru/7f4
napaboJibl, OCh
3alac
CUMMETPHUHU
napaboJIbl
[Tapaboua,
KOOPJIUHATHI
bu6nmorexa LIOK
BEPIITHHBI
60 5 https://m.edsoo.ru/7f4
1apaboJIbl, OCh 32316
CUMMETPHHU =
napaboJTbI
[Tapabomna,
KOOPJIUHATHI
but6mmorekxa [IOK
BEPIITHHBI
61 5 https://m.edsoo.ru/7f4
napaboibl, OCh 32526
CUMMETPHHU -
napaboJIbI
62  Ilapaboma,



https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43a526

KOOPAUHATHI
BEPLINHBI
napadoJIbl, OCh
CUMMETPUU
napadoJIbl

63

64

I'padpuxu
byHKIMA: y = kX,
y = kx + b, y=k/X,
y=x3, y=VX, y=[X|
I'padpuxu
¢ynkuunit: y = kx,
y = kx + b, y=k/X,
y=x°, y=VX, y=[X|

65

66

I'padpuxu

bynkmii: y = kx,
y = kx + b, y=k/X,
y=x°, y=VX, y=[x|
I'padpuxu

¢ynkuumit: y = kx,
y = kx + b, y=k/X,
y=x°, y=VX, y=[X|

67

I'padpuxu

bynkmii: y = kx,
y = kx + b, y=k/X,
y=x°, y=VX, y=[x|

68

69

['paduku
¢ynkmit: y = kx,
y = kx + b, y=k/X,
y=x*, y=VX, y=[x|
Kontponbnas
paboTa mo Teme
"OyHkuun"

bu6nmorexa LIOK
https://m.edsoo.ru/7f4
3ab84

70

71

72

ITonsaTue
YHCIIOBOU
MOCJIEI0BATEIILHO
CTH

3amganue
MOCJIEI0BATEIILHO
CTH
PEKYPPEHTHOU
bopmyoit u
dbopmymoii n-ro
4jieHa

Apudmernueckas
u

bubmmoreka [IOK
https://m.edsoo.ru/7f4
3e6¢6

but6mmoreka [IOK
https://m.edsoo.ru/7f4
3ebda

but6mmorekxa [IOK
https://m.edsoo.ru/7f4
3ed7e



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43ed7e

73

reoMeTpuiecKas
POTpecCcuu
Apudmerndeckas
u
reoMeTpuIecKas
HpOrpeccuu

bu6nmoreka [IOK
https://m.edsoo.ru/7f4
3f3b4

74

®opmyiibl N-TO
yjieHa
apupMeTHUIECKOU
u
reOMETPUYECKOMN
IIPOrpeccui,
CYMMBI IIEPBBIX N
YJICHOB

bub6nmoreka [IOK
https://m.edsoo.ru/7f4
3f58a

75

dopmyiisl N-TO
yjieHa
apupMeTHIECKOU
u
reOMETPUYECKOMN
IIPOrpeccui,
CYMMBI IIEPBBIX N
YJICHOB

bubnunoreka LIOK
https://m.edsoo.ru/7f4
3ef2c

76

dopmyiisl N-TO
YJIeHa
apudMeTHIecKou
"
r€OMETPUYECKOMN
IIPOrpeccui,
CYMMBI IIEpPBBIX N
YJICHOB

bubmmoteka IIOK
https://m.edsoo.ru/7f4
3f0c6

77

®dopmyisl N-TO
YJIeHa
apudMeTHIecKou
"
reOMETPUYECKOMN
IIPOrpeccui,
CYMMBI MEpPBBIX N
YJICHOB

bubmmoreka [IOK
https://m.edsoo.ru/7f4
3f72e

78

dopmyisl N-TO
qjIeHa
apudMeTHIecKou
u
reOMETPUYECKOMN
IIPOrpeccuil,
CYMMBI MIEpPBBIX N

but6mmoreka [IOK
https://m.edsoo.ru/7f4
3f8a0



https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43f8a0

YJICHOB

79

80

81

N3o6pakenue
YJICHOB
apudmeTnuecKoi
u
reOMETPUYECKOMN
nporpeccuit
TOYKaMH Ha
KOOPJMHATHOM
MJIOCKOCTH
N3o6pakenue
YJICHOB
apudMeTHIeCcKOi
u
reOMEeTPHUUYECKOI
nporpeccuit
TOYKaMH Ha
KOOPAMHATHOM
MJIOCKOCTH
JIunelHsIi 1
AKCIIOHEHIIUATIbH
BII pOCT

82

Cnoxusie
TIPOIICHTHI

bubmuoreka [{OK
https://m.edsoo.ru/7f4
3fele

83

84

CloXHbIe
MPOLIEHTHI

Kontponbnas
pabora 1o Teme
"YucnoBbie
MOCJIEI0BATEIBHO

CTH

bu6nmorexa LIOK
https://m.edsoo.ru/7f4
401a6

bu6nmorexa LIOK
https://m.edsoo.ru/7f4
4048

85

IToBTOpEHUE,
00o0011IeHE N
CHCTEMAaTH3aIHsI
3HaHWH. 3amucek,
CpaBHEHHUE,
JIEUCTBUS C
JEeUCTBUTEIILHLIM
W YUCIIaMU,
YHUCIIOBAs MpsAMast

86

IToBTOpEHue,
000011IEHNE N
cucreMaru3sanus
3HAHUM.



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f4404f8

87

88

89

IIpouenTsl,
OTHOIIICHUS,
MPOTIOPIUU
IToBTOpEHME,
000011IeHNE U
CHCTEMAaTH3alHs
3HAHUM.
OkpyrieHue,
pUOJIIKEHUE,
OlICHKA
IToBTOpEHME,
000011IeHE U
CHCTEMAaTHU3allHs
3HaHui. Pemenne
TEKCTOBBIX 3a7a4
apupMETHUIECKIUM
cImocooom
IToBTOpEHME,
00001IEeHE U
CHCTEMAaTHU3allHs
3HaHui. Pemenue
TEKCTOBBIX 3a7a4
apu(pMETHUIECKUM
CIIocoooM

bubnuoreka [{OK
https://m.edsoo.ru/7f4
43b12

bubmuoreka [{OK
https://m.edsoo.ru/7f4
43cd4

90

IToBTOpEHME,
00001IeHHE U
CHCTEMaTH3AIUS
3HaHuH. Pemenne
TEKCTOBBIX 3a/1a4
apupMeTUIECKIUM
CIIocoooM

bubnmorexa LIOK
https://m.edsoo.ru/7f4
43fea

91

IToBTOpEHME,
o0o011eHue u
cucTeMaTH3anus
3HAHWM.
[Tpeobpa3zoBanue
anreOpanvaecKux
BBIPAKECHU,
JIOITyCTUMBIE
3HAaYeHUs

bubnunorexa LIOK
https://m.edsoo.ru/7f4
441ca

92

IToBTOpEHME,
o0o01ieHue u
cucreMatu3anus
3HaHUM.
[Tpeobpa3zoBanue

but6mmoreka [IOK
https://m.edsoo.ru/7f4
44364



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f444364

93

anredpanvdecKux
BBIPAKECHU,
JIOTTYCTHMBIE
3HAUCHUS
IToBTOpEHME,
0000111eHE U
CUCTeMaTU3aIHs
3HaHW.
IIpeoOpazoBanue
anredpanvdecKux
BBIPAKECHUH,
JIOTTYCTHMBIE
3HAYCHUS

bubnunoreka LIOK
https://m.edsoo.ru/7f4
44612

94

[ToBTOpEHHE,
0000111EHE U
CUCTEeMaTH3aIH
3HAHUMU.
[Ipeobpa3zoBanue
anredpanvIecKux
BBIPAKECHU,
JIOTTyCTUMBIE
3HauCHUs

bubnunoreka LIOK
https://m.edsoo.ru/7f4
44294

95

[ToBTOpEHHE,
000011eHNE U
cucTeMaTu3alus
3HaHUM.
DyHKINHA:
MOCTPOEHUE,
CBOICTBA
M3Yy4YEHHBIX

byHKIMI

bubmmoreka [IOK
https://m.edsoo.ru/7f4
44c56

96

IToBTOpEHME,
000011eHNE U
cucTeMaTu3alus
3HAHUU.
DyHKINHN:
MOCTPOCHUE,
CBOICTBA
M3Y4YEHHBIX

byHKIII

bubnunorexa LIOK
https://m.edsoo.ru/7f4
44144

97

IToBTOpEHME,
00001IeHNE U
CUCTEMAaTH3aIIHs
3HaHUM.
DyHKINHU:

but6mmoreka [IOK
https://m.edsoo.ru/7f4
4516a



https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f44516a

MOCTPOEHUE,
CBOMCTBaA
W3YYCHHBIX
byHKIII
IToBTOpEHME,
0000111eHE U
CHCTEMAaTH3alHs
3HAHUM.

98 DyHKIINHN:
MOCTPOCHUE,
CBOMCTBaA
W3YYCHHBIX

byHKIII

bubnunoreka LIOK
https://m.edsoo.ru/7f4
452e6

[ToBTOpEHHE,
0000111EHE U
cucTeMaTu3alus
99 3HAHUMU.
I'paduueckoe
petieHue
YPAaBHEHUU U UX

CHCTEM

bubnunoreka LIOK
https://m.edsoo.ru/7f4
45516

[ToBTOpEHHE,
0000111eHE U
CUCTEMATH3aLM
100 3HaHUM.
I'paduueckoe
pelieHue
YPaBHEHUU U UX
CUCTEM
Hrorosas

101 koHTpoONBHAS

pabota

O06o061IEHNE U
102 cucremaTuzamus

3HAHWI
OBIIEE
KOJIMYECTBO
YJACOB IIO
ITPOIT'PAMME

102



https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516
https://m.edsoo.ru/7f445516

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

9 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE pPe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
1 Yucna v BIYMCICHUS
11 CpaBHUBaTh M YNOPSANOYMBATh PALMOHAIBHBIE W HMPPALMOHAIbHbBIE
' qucia
BemmonssaTe apudmMernueckue ASHCTBHUS C PallMOHAIBHBIMUA YHCIIAMH,
1.2 coueTasl YCTHbIE M IHCHMEHHBIE ITPUEMBI, BBIIOJIHATH BBIYUCICHUS C
VPPaLMOHAIBHBIMU YHCIIAMU
13 HaxonuTe 3HayeHus cTeneHeld ¢ UENbIMU IOKA3aTelIMU M KOPHEH,
' BBIUMCIISATH 3HAUEHUS YUCIIOBBIX BhIPAXKEHUN
14 OKpyrysTh NEHCTBUTEIBHBIC YHCIIA, BBIOIHATh IPUKUIKY PE3yJIbTaTa
' BBIUNCJICHUM, OLICHKY YHMCIIOBBIX BBIPA)KEHUN
2 VYpaBHEeHMS U HEpaBEHCTBA
”1 Pemarp nuHelHble W KBaJpaTHbIE ypaBHEHHs, ypaBHEHUS,
' CBOJISIIMECS K HUM, IPOCTEUIINE TPOOHO-pallMOHAIbHBIE YPABHEHUS
Pemarb cuctemsl IByX JTUHEHHBIX YPAaBHEHUH C ABYMs IEPEMEHHBIMU
2.2 Y CUCTEMBI JIBYX YPAaBHEHHI, B KOTOPBIX OJTHO YPaBHEHHUE HE SBISAETCS
JIMHEHBIM
Pemate TekcTOBBIE 3a7aun alreOpanyeckuM CIOocoOOM C TMOMOIIBIO
2.3 COCTaBJICHUSl ypPaBHEHUS WINM CUCTEMBI ABYX YPaBHEHUH C IBYyMs
NIEPEMEHHBIMU
[IpoBoanuTh mpOCTEWIINE WCCIECAOBAaHUS YPAaBHEHHM W CHUCTEM
” ypaBHEHHUH, B TOM UHCI€ C NOPUMEHEHHEM TrpapuuecKux
' npeJCTaBiIeHu (Hanpumep, yCTaHaBIMBaTh, UMEET JIM ypaBHEHUE WIN
CUCTEMA YPaBHEHUH PEILLIEHUS, €CIIU UMEET, TO CKOJIBKO)
Pemarp  nuHelHble  HEpaBEHCTBA, KBaJpaTHble  HEPaBEHCTBA,
2.5 n300paxkaTh pelIeHre HEPABEHCTB HA YMCIIOBOM MpsSMOil, 3alKChIBATh
pELIEHNE C TIOMOIBIO CUMBOJIOB
26 Pemarb cucTeMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMBbl HEPABEHCTB,

BKJIFOYAIOIINE KBAJPAaTHOE HEPABEHCTBO, HM300paXkaTh pELICHUE




2.7

CUCTCMbI HCPABCHCTB Ha YHCI0BOM HpSIMOﬁ, 3aIMUCbIBaTh PCHICHUC C
IIOMOIIbIO CHUMBOJIOB

Hcnonbs30BaTh HEPABEHCTBA IIPU PEILICHUU PA3JIMYHBIX 3a/1a4

OyHKIMU

3.1

PacnosnaBath ~ QyHKIMH ~ W3y4eHHbIX  BHAOB.  [loka3wiBaTh
CXEMaTUYECKH PaCIIONOKEHUE HAa KOOPAMHATHOW TNIOCKOCTH TPahuKOB
bynkumii Buaa: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumocTs ot

3HaYeHUI K03(hPUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIMIA

3.2

[Toka3piBaTh CXEMAaTUYECKH PACIONIOKEHHE HA  KOOPJMHATHOU
TUIOCKOCTH TpadukoB QyHKIMiA Buaa Y = VX, Y = |[X| U ommceBaTh

CBOICTBA PYHKIUH

3.3

3.4

4.1

Crpoutb M wu300paXkaTb CXeMaTU4YECKH TIpadUKU KBaJApaTUYHBIX
GyHKUUH, ONUCBHIBATH CBOWCTBA KBaJpaTHUUHBIX (QYHKUUH MO HX
rpadukam

Pacno3HaBaTh KBagpaTHuHylO (QYHKIHIO 1O (opmyiie, TPUBOAUTH
OpUMEpPbl KBAJApPaTUUYHBIX (DYHKUIUH M3 peaslbHOW XKHU3HH, (PU3HKH,
reoOMETPUH

Apudmernueckasi U reoMeTpUUecKas Iporpeccun

Pacnio3znaBaTh apu(MeTHUYECKYI0 U T€OMETPUUYECKYIO MPOTPECCUH TTPH

Ppa3HbIX criocobax 3agaHusA

4.2

BBINONHATE BBIUMCIEHUST C HUCMOJb30BaHUEM (QOpMYyNI N-TO 4JIeHa
apuQMeTHUUECKOl U reOMETPUYECKON MPOTrpecCcHil, CyMMbl HEPBHIX N

YHJICHOB

4.3

4.4

I/I306pa)KaTB YICHBI ITOCICI0BATCIBHOCTH TOYKAMHM Ha KOOpI[PIH&THOﬁ
INJIOCKOCTH

Pemrats 3aaa4i, CBA3aHHBIC C YHMCIIOBBIMHU ITOCIICOOBATCIIBHOCTAMU, B
TOM YHCJIC 3aJadyu Mu3 peaHBHOﬁ KHU3HU (C HCIIOJIB30BaHHUEM

KaJIbKYJIATOPa, IU(PPOBBIX TEXHOJIOTHIA)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BIYMCIECHUS
11 PanmonanbHple 4Mcnia, MppalyMoOHANbHBIE 4YHCIA, KOHEYHbIE M OECKOHEYHBIE
' JIECATUYHBIE JPOOH
MHO€eCTBO 1E€HCTBUTENBHBIX YNCEN, IEHCTBUTENIBHBIE YHCIIa KaK OECKOHEUHbIE
19 JecaTudHble ApoOu. B3auMHO 0JTHO3HaYHOE COOTBETCTBUE MEXKY MHOXKECTBOM
' JEHCTBUTENIBHBIX YUCENl U KOOPAUHATHOHN NpsAMoii. CpaBHEHUE AEHCTBUTENbHBIX
quces
1.3 Apudmerndeckue AEUCTBUS C ACHCTBUTEILHBIMU YHCIIAMU
W3mepenus, npubamKeHus, oleHKU. Pa3mepbl 00bEKTOB OKPY)KaIOLIEro MHpa,
14 JUIMTEIBLHOCTh IPOILIECCOB B OKpyXkatomieMm wmupe. llpubnmxkénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOIkeHus. Okpyrienue uucen. IIpukuaka u orneHka
pPE3yJIbTaTOB BEIYUCIICHUI
2 VYpaBHEHUSI U HEPABEHCTBA
2.1 VYpaBHEHUS C OAHOM IIEPEMEHHOM
2.2 JIuneitHoe ypaBHeHue. Pemienue ypaBHEHUM, CBOASIIMXCS K JINHEHHBIM
2.3 KBagparHoe ypaBHeHue. Pemienne ypaBHeHUN, CBOAAIIMXCS K KBaIPaTHBIM
24 bukBanpatHoe ypaBHeHue. Ilpumepbl pellleHHs ypaBHEHMM TpPETbe U
' YETBEPTOU CTEIIEHEN Pa3JIOKEHUEM HA MHOKHUTEIN
2.5 Pemenue 1poOGHO-paliMOHAIBHBIX YpaBHEHHH
2.6 CucreMsl ypaBHEHUN
2.7 VYpaBHeHHE ¢ IByMsl IEPEMEHHBIMH U ero rpaduk
2.8 Pemenne cucreM AByX JTUHEHWHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMU
29 Pemenne cucreM IBYX YpaBHEHMi, OJHO M3 KOTOPBIX JIMHEWHOE, a APYyroe —
' BTOPOU CTEIEHH
2.10 ['paduueckas MHTEpIIpETALMs CUCTEMbI YPaBHEHHH ¢ ABYMsI IEpeMEHHBIMU
211 Pemenne TekCTOBBIX 337124 anreOpandecKumM CrocoooM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenve muHEHHBIX HEPABEHCTB C OJTHOU MTEPEMEHHON
2.14 Pemenne cucreM JTMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHON
2.15 KBanparHble HepaBeHCTBa
216 ['paduueckas uHTEpHpeTanus HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs

MNEPEMEHHBIMU




3 OyHKIUN

31 KBanparuunas ¢yukuus, e€ rpaduk u cpoiictBa. IlapabGona, koopauHaThI
' BEPIIMHBI TapaboIbl, 0Ch CAHMMETPUH TTapadoIIbl

3.2 I'paduku pyrxiuii y=kx, y=kx+b u ux coiictBa

3.3 I'paduku Gpynkumii y=k/X, y = X°u ux cBoicTBa

3.4 I'paduku GyHKIMI , 1 KX CBOMCTBA
4 YucnoBbie OCIEI0BATEIBHOCTH

41 Omnpenenennue U crocoObl 3aJaHUsl YMCIOBBIX NOCEA0BaTENbHOCTEH. 3aianue
' MOCIIE0BATEIHPHOCTH PEKYPPEHTHOM (hopMyInoit u popMyiioi N-To daeHa

42 Apudmernueckast mnporpeccus. Dopmyiasl N-ro wieHa apudMeTHYECKOM
' MPOTPECCUH, CYMMBI TTEPBBIX N YICHOB

13 I'eomeTrpuueckass mporpeccuss. QDopmynsl N-r0 YleHa TE€OMETPUYECKON
' MPOTPECCUH, CYMMBI TIEPBBIX N YICHOB

44 N3o0paxeHne 4YI€HOB apuPMETHUECKON U TIeOMETPUYECKOW Mporpeccuit
' TOYKaMHU HAa KOOPJAMHATHOM IIJIOCKOCTH. JIMHEHHBIN U 3KCIIOHEHIMAIBHBIN POCT

4.5 CJ10KHbBI€ TPOLEHTHI

HPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHHUA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJBHOM
HPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOOBaHUSA K MPEAMETHBIM pe3yJbTaTaM
NpOBepPsIeMOro 0CBOEHHSI OCHOBHOW 00pa30BaTe/ILHOI NMPOrpaMMbl OCHOBHOTO
TpedoOBaHUs o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarb IOHATUSMH: MHOXECTBO, IOJAMHOXECTBO,
ornepanuy HaJ MHOXKECTBAaMH; YMEHHE OINEpPUPOBATH IMOHATHIMMU:
rpad, cBA3HbIN rpad, AepeBO, LMKI, NMPUMEHATh UX NpPU PELICHUU
3ajja4; yMEHHE UCIOJIb30BaTh rpapuueckoe MpeCTaBICHEe MHOXKECTB
JUISL OITMCAHMS PeaJbHBIX MPOLECCOB U SBJICHUH, NPU PELICHUU 3a7ad
U3 IpYTUX y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATHAMH: ONPEAECIECHHUE, aKCHOMa, TEOPEMA,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaThb HWCTHHHBIE U JIOXKHBIE
BBICKA3bIBAaHUS, NPHUBOJUTH NPUMEPHl U KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAaHUS M OTPHUIIAHUS BHICKA3bIBAHUN

YMeHue onepupoBaTh MOHATUSMHU: HATypaJbHOE YHCIIO, IPOCTOE U

COCTaBHOC 4YHUCIIO, ACIIMMOCTE HATYpaJbHBIX YHUCEII, [IPU3HAKH




JEIMMOCTH, 1LI€J0€ YUCIIO0, MOAYJb 4Hcia, OOBIKHOBEHHas Ipo0b U
JecATU4Has JpoOb, CTAHJAPTHBIA BUJ YMCIIA, PALMOHAIBHOE YHCIIO,
UppalMOHAIbHOE YHWCIO, apu(MEeTHUeCKui KBaJApPATHBI KOPEHB;
YMEHHME  BBIIOJHATH [JEHCTBUS C  4YHCIAMHM, CpPaBHUBaTb U
yHOpSAOYMBATh 4YMCIA, MPEACTABIATh YHUCJIA Ha KOOPIMHATHOMU
IPSIMOM, OKPYIVIATh 4YHMCJIA; YMEHHUE JelaTh IPUKUIKY U OLEHKY
pe3yJibTaTa BBIYMCIEHUN

YMeHue onepupoBarh MOHATHAMM: CTENEHb C LENbIM IOKAa3aTeleM,
apu(MeTHUECKUI KBaJpaTHBI KOpEeHb, MHOTOWICH, ajredpanydeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOW CTENEeHH
Ooyibllle €IMHUIIBI; YMEHHE BBIMOMHATH PACYETHI 1O  (opMyIam,
npeoOpa3oBaHusl LENbIX, JAPOOHO-PAllMOHAIBHBIX BBIPAKEHUH U
BBIPAXEHUI C KOPHSIMHM, Pa3jIOKEHHE MHOTOYJIEHA HAa MHOXUTENHU, B
TOM YHCJIE€ C MCIOJIb30BaHUEM (OPMYN Pa3HOCTH KBaJpaToB H
KBaJlpaTa CyMMbl U pa3HOCTH

YMeHue onepupoBaTh NOHATHAMM: YUCIOBOE PABEHCTBO, YPaBHEHHUE
COJHOM IIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; yMEHHE peIlaTh JUHEHHbIE U KBaJpaTHbIE ypaBHEHUS,
JIPOOHO-PAMOHABHEIC YPABHEHHS C OJHOW IMEPEMEHHOW, CHCTEMBI
JBYX JINHEWHBIX YPABHEHMM, JINHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJlpaTHblE U JpPOOHO-pAallMOHAIbHbIE HEPaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM UYHMCJIE€ IPU PELIEHUH 3a/1a4 U3 APYTUX MPEeIMETOB
U TPaKTUYECKUX 3a7ay; YMEHUE HCII0JIb30BaTh KOOPAMHATHYIO
OpSAMYyI0 U KOOPAWHATHYIO IUIOCKOCTh Ul M300pakeHUs peleHuin
YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: (YHKLUS, rpaduk QyHKIMH, HYIH
byHKIIH, MIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, MIPOMEXYTKH
BO3pacTaHMs, yObIBaHUS, HaumOOJblllee M HaUMEHblIee 3HAYCHUs
byHKIUY; yYMEHHE OIepupOBATH MOHSTUSIMU: npsimast
NPONOPIHUOHAIBHOCTD, JUHEWHast (QYHKIUS, KBaJpaTu4yHas (yHKIHA,
oOpaTHasi TPONOPLUUOHATIBHOCTh, Mapaboia, rumepbona; yMeHue
cTpouTh rpaduku GyHKIUH, HCIIONB30BaTh IPaUKU I ONpEIEeICHUs
CBOMCTB IPOIECCOB M 3aBUCUMOCTEH, JUIsl PEeLICHUs 3aad U3 APYTrux
y4eOHBIX TPEAMETOB W PpEAITbHOM KHU3HHM; YMEHHE BBIpaXaTb
dbopMynaMu 3aBUCUMOCTH MEXAY BEIMUYNHAMU

YMenue OIIepUpOBATH HOHSTUSMM: II0CJIE0BATENBHOCTD,

apugmernyeckas M TeOMETpUYecKkass  IMPOrpPecCur;  yMEHHUE




MCIIOJIb30BaTh CBOWMCTBA IOCJENI0BATEIBHOCTEH, (HOPMYINBI CyMMBI U
oOmiero ujeHa NpU pEIIeHUU 3a/lad, B TOM 4YHCIE 3aJad U3 APYTUX
y4€OHBIX IPEIMETOB U PEATILHON KU3HU

YMeHue pemiath 3a7aud pa3HbIX TUIOB (B TOM 4YHCJIE Ha MPOIEHTHI,
JOJMM W 4YacTH, JBIXKEHHE, paboTy, LIEHy TOBAapOB M CTOMMOCTb
MOKYTIOK U yCJIYT, HAJIOTH, 3a7a4u U3 00JacTH yIpaBiIeHUS JINYHBIMU U
CeMEWHBIMH  (HUHAHCAMH); YMEHHE  COCTAaBJIATH  BBIPAKCHHS,
YpaBHEHUs, HEPAaBEHCTBA M CHUCTEMbl [0 YCIOBUIO  3aJayH,
UCCIIEIOBATh MOJYYEHHOE pPEIIeHUE U OICHHWBATh MPABIONOJA00HOCTH

IMOJIYYCHHBIX PE3YJIbTaTOB

10

YMeHue onepupoBarh NOHATUAMU: (UTYpA, TOUYKA, OTPE30K, MpAMasd,
Jyd, JIOMaHasi, yroj, MHOIOyroJbHHK, TPEYrOJIbHUK, pABHOOEAPEHHBIH
U PaBHOCTOPOHHUN TPEYroJbHUKH, MPSIMOYTOJbHBIM TPEYroibHUK,
Me/MaHa, OUCCeKTpUca M BbICOTA TPEYrOJbHUKA, YETHIPEXYTOJIbHUK,
napajiesiorpaMM, poM0, TPSMOYTOJBHUK, KBajJpaT, TpAICLHUs;
OKPYKHOCTB, KPYT, KacaTelbHas; 3HAKOMCTBO € MPOCTPAHCTBEHHBIMU
¢urypamu; ymeHue pemaTh 3ajadd, B TOM YHCJIE U3 IOBCEIHEBHOM
KU3HU, Ha HAXOXKIECHHE I€OMETPUYECKHUX BEJIMYUH C NPUMEHEHUEM
M3YyYEHHBIX CBOMCTB GUTYyp U (HakToB

YMeHue OonepupoBaTh IOHITUSMHU: PABEHCTBO (Uryp, paBEHCTBO
TPEYroJIbHUKOB; MNapalIeIbHOCTh U TMEPHEHAUKYISIPHOCTh MPSAMBIX,
yroJl MEXAYy HpsMBIMH, MEPHEHIUKYIAp, HAKIOHHAsA, IPOEKIIHS,
nosnobue Guryp, nogoOHbIE TPEYTOJbHUKH, CUMMETPHUS OTHOCUTEIBHO
TOYKM W TPAMOM; YMEHHUE paclo3HaBaThb PABEHCTBO, CUMMETPUIO U
nosnobue ¢Guryp, napaienbHOCTh U NEPIEHIUKYISIPHOCTh NPSAMBIX B

OKpYXKaroIleM MUpe

11
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YMeHne omnepupoBaTh IMOHATUSMH: JJIMHA, PACCTOSHHUE, YTOJ
(BemuyMHA yria, CHHYC U KOCHUHYC yIJia TPEeYrojbHHUKA), IJIOLIA/b;
yMEHHUE OIEHWBATh pa3MEephl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE;, YMEHHE TMPUMEHATh GOpPMYyNbl TMEpUMETpa U  IUIOIIATU
MHOTOYTOJBHUKOB, JUTMHBI OKPY>KHOCTH M TUIOIIAAM Kpyra, oOobema
MPSIMOYTOJIBHOTO MapajuIesieNuNela; YMEHUE MNPUMEHSITh NPU3HAKU
PaBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMME YIJIOB TPEYroJbHUKA,
teopemy Iludaropa, TpPUTOHOMETPUUECKHE COOTHOIICHHS IS
BBIYMCIICHUS JJIMH, PACCTOSIHUM, TITOMIAAeH

YMenue wu300paxaTh IUIOCKME (QUTYpHI W HUX KOMOHWHAIIWH,

MPOCTPAHCTBEHHbIE (QUTYpPbl OT PYKH, C MOMOLIBIO YEPTEKHBIX




MHCTPYMEHTOB W DJIGKTPOHHBIX CPEACTB IO TEKCTOBOMY HIIU

CUMBOJIbBHOMY OITMCAHHIO

13

YMenue ONncprupoBaTh IIOHATHUAMMU MpAMOYToJibHasA cucrema
KOOpJAUHAT, KOOpAWHATBI TOYKH, BCKTOD, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YUCJIO, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB,
YMCHHE HCIIOJB30BATH BCKTOPHBI M KOOPAWHATHI JJIA MPEACTABICHUSA
JaHHBIX W PCHICHHUA 3aJa4, B TOM YHCIC H3 AOPYTUX y‘IC6HBIX

IIPEIMETOB U PeasIbHOM KU3HU

14

YMeHne omnepupoBaTh IMOHATUAMHU: CTOJIOMKOBBIE U KPYTOBBIC
qyarpaMMbl,  TaOiuIbl, cpeiHee  apu(MeTHyeckoe, MeJIuaHa,
HauOoJbIllee U HAMMEHbIIEE 3HAYEHHUs, pa3Max 4YMCIOBOrOo Habopa;
yMEHUE  U3BJEKaTb, MHTEPIPETUPOBATH U  IPeoOpa3oBHIBATH
uH(pOpMallMIO, MPEACTABIEHHYI0 B Ta0iuIaXx M Ha Juarpammax,
OTpaXKaroIlyl0 CBOMCTBA M XapaKTEPUCTUKHU pPEajbHBIX IPOLECCOB U
ABJICHWM; yMEHUE paclo3HaBaTb H3MCHYMBBIE BEIMYMHBI B

OKpYZKaroumeM MUpe

15
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YMeHue omnepupoBaTh IMOHATUSAMU: CIy4YalHBIA ONBIT (CIydalHbBIN
OKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJEMEHTApHBIA HCXOJ)
CIIy9aifHOTO ONBITA, CIIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOAWTh BEPOATHOCTH CIyYalHBIX COOBITUH B OMNBITAX C
PaBHOBO3MOXHBIMU 3JIEMEHTApHBIMH COOBITHSIMH; YMEHHE pelllaTh
3aJ]aud METOJIOM OpI'aHM30BAaHHOIO Irepedopa M C MCIOJIb30BaHHEM
IpaBWJia YMHOXKEHHUS; YMEHHUE OIICHHBATb BEPOSTHOCTH PEaJIbHBIX
COOBITHI M SIBJICHWH, MOHUMATh POJb MPAKTHUECKU TOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITMM B OKpY)XKalOIleM MHpPE U B IKU3HU;
3HAaKOMCTBO C TIOHSATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIIMX YUCEI U €0 POJIbIO B MACCOBBIX SIBJICHMSIX

VYMeHue BbIOMpaTh NOAXOAALIMA W3YyYEHHBI METOA Ui pelIeHUs
3aJa4uM, TPUBOIUTH MPHUMEpPhl MaTEMaTHUYECKUX 3aKOHOMEpPHOCTEH B
MPUPOJIE U KU3HU, PACIIO3HABATH MPOSBIECHUE 3aKOHOB MAaTEMAaTHUKHU B
UCKYCCTBE, ONHUCHIBATH OTJEIbHBIE BBIJAIONIMECS  PE3YJIbTaThl,
MOJIyYEHHBIE B XOJI€ Pa3BUTUS MAaTEMaTUKH KakK HAayKd, NPUBOAHUTH
MpUMepbl MaTEMaTUUECKUX OTKPBITUI U X aBTOPOB B OTE€YECTBEHHOMN

Y BCEMUPHOH UCTOPHUH




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS

1 Yucna v BBIYUCICHUS

11 Harypanbenble u niensle uncia. [Ipu3Haky AeIMMOCTH HEIbIX YHCEel

19 OOBIKHOBEHHBIE W JIECATHYHBIE  JApPOOM,  MPOLEHTHI, OECKOHEYHBIE
' MEPHOINIECKHE TPOOH

13 Panmonaneupie uucna. ApudmMeruyeckue onepanud ¢ palvoOHAIbHBIMU
- YUCIAMHU

14 JleiicTBuTenbHBIC 4YHCTa. APUPMETHYCCKHE OIEpAliu C JICHCTBUTEIHHBIMU
' quciIaMu

15 [TpuOnkEHHbIE BBIUMCICHUS, TMpaBUJa OKPYIJICHUS, MPHUKUAKA U OICHKA
- pe3ynbTaTa BIUMCICHUN

2 AnrebpanuecKue BHIPAKCHHS

2.1 bykBeHHbIE BbIpaXKEHUS (BBIPAXKEHUS C IEPEMEHHBIMHU )

29 Crenenp ¢ nensiM mnokasareiaeM. CTENEHb C pPalMOHAIBHBIM I10KAa3aTENEM.
- CaoiicTBa cTeneHn

2.3 MHorousneHsl

2.4 Anrebpanueckast 1poOb

)t Apudmernueckuit KOpEHb HaTypajbHON CTEIIECHHU. HenictBus c
. apru(MeTHYECKUMH KOPHSIMHU HaTypalbHOM cTeneHn

3 YpaBHEHUS 1 HEpaBEHCTBA

31 Ilensie u npoOHO-pamroHaNbHBIE ypaBHEHHS. CHCTEMBI W COBOKYITHOCTH
. YpaBHEHUNU

39 Ilensie u ApoOHO-palOHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYIMHOCTH
. HEPABEHCTB

3.3 Pemrenue TekcToBBIX 3ama4

4 YucnoBsle IOCIEN0BATENBHOCTH

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEI0BATENLHOCTEH

42 Apudmernueckass u TreomeTpuyeckas nporpeccuu. Dopmyna  CI0XKHBIX
- MIPOLIEHTOB

5 OyHKIMH

- @Oynkius, crnocodbl 3amaHus  QyHKuumu. ['padpuk  ¢ynkumu. Oo6nacth

omnpezieNieHus 1 MHOKeCTBO 3HaueHu Qynkuuu. Hynu dynkuuu. IpomexyTtku




3HAKOMOCTOSIHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (YHKIMH. MaKCUMyMBI H

MUHUMYMBl (QyHKIMH. HaunOonbinee W HauMeHbllee 3HAaYeHHWE (DYHKIUH Ha

IPOMEXKYTKE
6 Koopaunats! Ha NpsSMOi U TNIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPIMHATHI HA INIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuyeckue GuUrypsl U UX CBOMCTBA
1.2 TpeyronbHHUK
7.3 MHoOroyroiasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 H3mepeHne reoMeTpuiecKiX BeJIMUruH
7.6 BekTopsbl Ha TUIOCKOCTH
8 BeposTHOCTh 1 cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHuoxecTBa
8.5 ['padsr




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIAA YYEHUKA

» AnreGpa, 9 knacc/ Makapsiues FO.H., Munnatok H.I'., Hemkor K.U. u npyrue;
nox peaakuuen TensikoBekoro C.A., AkunonepHoe o6iectBo «M3naTenbcTBo

«IIpocsemenue»

METOINYECKHUE MATEPHUAJIBI 1JI1 YYUTEJIA

1) Metoauueckue pekoMeHaanuu as 7-9 kinaccos /KO.M. Konsrun, M.B. TkaueBa
, H.E. ®enopora, M.I. l1labynun

2) Ypoku anredpsl B 9 kiacce. / B.W. XKoxos, JI.b. KpaiineBa. [locobue nms
yuuteneil. / M.: Bepoym — M

3) Anrebpa. Jlumaktrnueckue matepuaisl. 9 kinacc, /M.B. Tkauesa, H.E. ®enoposa,
M.U. HlabynuH. u ap.- M.: IIpocBeienue

4) Tematnueckue TecThl 1 9 knacca/ M.B. Tkauesa - M.: [IpocBemenne

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. http://interneturok.ru/

2. https://www.yaklass.ru/p

3. http://urokimatematiki.ru

4. http://interqu.ru/

5. http://karmanform.ucoz.ru

6. http://polyakova.ucoz.ru/

7. http://www.openclass.ru/
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