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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBISETCS OJHMM U3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHMs: OHa 00ECIIEYMBACT U3YUCHHUE APYTUX TUCIHUIUIMH KaK €CTECTBEHHO-
HAay4YHOIO, TaK W TYMAaHUTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
NpPOJOKEHUS O00pa3oBaHWs W IS TOBCEAHEBHOW KW3HU. PazButue vy
oOydaromuxcs HAy4YHBIX TPEACTABICHUNH O TMPOUCXOKACHUU U CYIIHOCTH
anreObpandeckux aOCTpakIuii, crmoco0e OTpaKeHUS MaTeMaTHYeCKOW HayKoOi
SBJICHMMA W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, POJIM MATEMaTUYECKOTO
MOJCIMPOBAaHUSI B HAYYHOM [IO3HAaHUM M B TMPAKTUKE CIOCOOCTBYET
(bopMHPOBAaHUIO HAYYHOTO MHUPOBO33PEHUSI U KAUE€CTB MBIIUICHUS, HEOOXOIUMbIX
JUISL ajanTalid B COBPEMEHHOM 1udpoBoM oOmectBe. M3ydenue anreOpsbl
o0OecrieynBaeT  pa3BUTHE YMEHHs  HaOIIO/IaTh, CpaBHUBATh, HAXOJWTH
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTH MBIIJICHUS, CIIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBBIBATh CBOM JICUCTBUS, BBIBOJBI, (DOPMyIUPOBATH
yTBepxkeHus. OcBoeHue Kypca anreOpbpl 00ecreurnBaeT pPa3BUTHE JIOTMYECKOIO
MBIIIUICHUSI OOY4YaroUIMXCs: OHHM HCIOJB3YIOT JEAyKTUBHbIE W WHIYKTHUBHbBIC
paccyxaeHusi, 0000IIEHNEe W KOHKpPETH3allMio, aOCTparupoBaHHE U AHAJIOTHIO.
OOyuenue anreOpe mpearnoigaracT 3HAYUTENbHBIM OOBEM CaMOCTOSITEILHOMN
NEATEIbHOCTH OO0YyYalolUXCsl, IO3TOMY CaMOCTOATEIBHOE pEIICHUE 3a/aad
OOy4aroIIMMUCS SIBJIIETCA peanu3aluueil AesiTeIbHOCTHOTO MPUHIIUIA O0yUYEHHUS.

B cTtpykType mnporpammbl ydeOHOTO Kypca «Aunredpa» yriyOoiEHHOTO
U3Y4YEHHUS OCHOBHOE MECTO 3aHUMAIOT COIEPKATEIbHO-METOANYECKUE JIMHUU:
«Yncna W BBIYUCICHUA», «AJNTreOpandecKkue BBIPAKCHHUS», «YpaBHEHHUS W
HepaBeHCTBa», «DyHkium». Kaxgas w3 3THX Ccoaep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOACHCTBYS C
IpPYTMMH €r0o JHHHUSIMH. B Xxome m3ydeHHs Kypca OOydYarolmuMcsi MPUXOAUTCS
JIOTHYECKH PacCyKAaTh, UCIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH SI3bIK. B CBs3M
C 9TUM B MpOTrpamMMmy yueOHOro Kypca «Anredpay BKIIIOUEHBI HEKOTOPHIE OCHOBBI
JOTHKH, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTH4YeCKOro
oOpa3oBaHMsi U  CIOCOOCTBYIOIIME  OBJAJEHUIO  OOY4YalOUIMMHUCS  OCHOB
YHHUBEPCAJIBbHOTO MaTeMaTH4ecKoro s3bika. Coaep)KaTelbHOH M CTPYKTYpHOMU
OCOOCHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCS €ro HHTErPUPOBAHHBIN
XapakTep.

Conepxanue JnuHHM «Yucima W BBIYMCIEHUS» CIY>)KUT OCHOBOM Ui
JanbHENIIero U3y4eHusi MaTeMaTHKU, CIIOCOOCTBYET Pa3BUTHIO y O0YyUarOIIUXCS
JIOTUYECKOTO MBIIIIEHUS, POPMUPOBAHUIO YMEHHS MOJIb30BATHCS aIrOpUTMaMHu, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JIJIsl IOBCEIHEBHOM
*U3HU. Pa3BuTHE NMOHATHA O YMCIE HAa yPOBHE OCHOBHOTO 00IIEro obpa3oBaHus
CBSI3aHO C PALMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUM O JEHCTBUTEIHLHOM 4YHMCJE. 3aBEpIICHUE OCBOEHHUS YHCIOBON
JMHUHA OTHECEHO K CpeiHeMYy o01iemMy 00pa30oBaHHIo.

CopnepxaHue IByX anreOpanyecKux JIMHUN — «AreOpanyecKkre BhIPAKEHUS
U «YpaBHEHUs U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYHAIOIIMXCS
MaTEMaTHUYECKOIo amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXXHBIX IIPEJMETOB U OKpYyXkaroliel peaibHOCTH. Ha ypoBHE OCHOBHOTO 0011ETO
oOpa3oBaHMsl ydeOHBIH MaTepuan TIPYNINHUPYETCS BOKPYI  pallMOHAJIbHbBIX
BbIpaXXEHUM. Aredpa JEMOHCTPUPYET 3HAUEHHE MaTEMaTHKU KakK S3bIKa s
INOCTPOEHUSI MaTeMaTHYECKMX MOJENEH, ONMUCaHWs TPOLECCOB U  SBJICHUUN
peanpHOro Mupa. B 3amaum oOydeHust anreOpe BXOIAT TaKke JajbHEiIiee
pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAWMOTO, B YaCTHOCTH, MJIf
OCBOGHHUS Kypca UWHGOPMATUKHA, U OBIAJCHWE HABBIKAMHU JICTyKTHBHBIX
paccyxaenuid. IIpeoOpa3zoBaHue CUMBOJIBHBIX (OPM CHOCOOCTBYET Pa3BUTHUIO
BOOOpaXXeHUsl, CHOCOOHOCTEN K MaTEMaTHYECKOMY TBOPYECTBY.

Conepxxanue QyHKIIMOHATIBHO-TpaUUECKO JMHUM HAIEJIEHO Ha MOJIy4YeHHE
oOyJaroluMuCs 3HaHUW O (QYHKIUSAX KaK Ba)KHEHIIEeH MaTeMaTH4ecKOW MOJeiH
JUIsL OTIMCAHUSL M UCCIIEJOBaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUHN B MPUPOJIE
u oobuectBe. M3ydyeHue marepuana crocoOCTBYET DPAa3BUTHIO Y OOYyYaroLIMXCs
YMEHUS UCTIOIb30BATh PA3JINYHBIE BhIPA3UTENbHBIE CPECTBA A3bIKA MATEMATUKHU —
CJIOBECHOT'O, CMMBOJMYECKOT0, Ipa)uyecKkoro, BHOCUT BKIaJd B (HOPMUPOBAHHE
MPEACTABICHUI O POJIM MaTEMATUKU B PA3BUTHH LIMBUIN3ALNU U KYJIbTYPHI.

YriyOnéHnbiit Kypc anreopol XapaKTepUu3yeTcs M3yUYECHHEM
JIOTIOJIHUTEIBHOTO TEOPETUYECKOT0 arapara M CBSI3aHHBIX C HUM METOJIOB
pemieHuss 3amad. AnreOpa SBISETCS S3BIKOM JIJIE  OMHCaHUST OOBEKTOB U
3aKOHOMEPHOCTEU, CIIY)KUT OCHOBOM MAaTeMaTH4ecKoro moaenupoBanus. llpu
TOM CaMU OOBEKThl MATEMAaTUYECKUX YMO3AKIIOUEHHI W TMPUHATHIE B airedpe
npaBWJia UX KOHCTPYHPOBAHUS  CIIOCOOCTBYIOT  (DOPMHUPOBAHMIO  yMEHUU
000CHOBBIBAaTh U JOKA3bIBaTh CYXKICHHUS, PA3BUBAIOT MATEMAaTUUYECKYI0 HHTYHIIUIO,
KpaTKO U HarJISIHO PACKPHIBAIOT MEXAHU3M JIOTHYECKUX MOCTPOCHUN M ydaT HX
npuMeHeHuto. TeMm cambiM anredpa 3aHUMaeT OJHO M3 BEIYUIUX MECT B
bopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIIJICHUS 00YUYarOIIUXCsl.

CornacHo yueOHOMYy IulaHy B 7-9 Kiaccax wu3ydaercss ydeOHBIH Kypc
«AnreOpa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COICpMKaHUS:
«Yucna ¥ BBIYUCICHHUA», «AJreOpandyeckue BbIpAKEHUS», «YpaBHEHUS U
HEPABEHCTBA», « DyHKINW.

Ha u3ydenue yueOHoro xkypca «Anredpay» oroautcs 408 yacoB: B 7 kiacce —
136 vacoB (4 yaca B Heznemo), B 8 kinacce — 136 gacoB (4 yaca B Hefnenio), B 9
kiacce — 136 JacoB (4 4aca B HEJIEINIO).



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Yucsia v BBIYMCIEHUS

Pannonansubeie uyucia. CpaBHEHUE, YNOPSAOYMBAHME U apU(DMETHUECKHE
JEUCTBUS C PAallMOHAJIBLHBIMU YKcaaMy. YuciioBas mpsiMasi, MOJIyJIb YHCIIA.

CreneHp C HaTypajJbHBIM TIOKa3aTeJIeM M €€ CBOWCTBA. 3alKCh YHCIA B
JECITUYHOW MO3ULIMOHHON CUCTEME CUUCIICHUS.

Pemenne TeKCTOBBIX 3amad apupMeTHIECKUM criocoboM. Permenue 3agaq u3
peabHOM MPaKTUKKU Ha YacTH, HA JIpoOU, HA MPOIEHTHI, MPUMEHEHHE OTHOIICHUN
U TPOMOPIUN MpU pEHICHUW 3a/ad, pElIeHHe 3ajad Ha JIBIKEHHE, padory,
MOKYTIKH, HAJIOTH.

JlenmumocTs 1eabix uyncesl. CBOMCTBA JICIMMOCTH.

[IpocTeie n cocraBHble 4ucia. UYETHble M HEYETHbIE uncna. lIpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTA CYMMBI U
MIPOU3BEACHUS LIEIIBIX YHCEII [IPU PELIEHUU 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM.

Haubonpiuit o0mumii 1enuTens 1 HauMeHblee o011ee KpaTHOE JIBYX YHUCE.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. AprupMETHIECKUE OTIEPAIIMH HAJl OCTATKAMHU.

AnredpanvyecKue BbIPpaKeHUSA

BripaxkeHre ¢ NEpeMEHHbBIMU. 3HAUYEHUE BBIPAKECHHUS C TEPEMEHHBIMM.
[IpencraBiieHre 3aBUCUMOCTH MEK]Ty BEJIMYMHAMU B BUJIE (DOPMYIIBI.

ToxnectBo. ToxaecTBEHHbIE TPEOOPA30BaHUS ANTreOpPaANUECKUX BhIPAXKEHUH.
Jloka3zaTenbCTBO TOXKIECTB.

Onnowiensl. OHOWIEH cTaHAAPTHOTO BUa. CTeneHb OAHOUIICHA.

MHuorounensl. MHorowsneH crasgapTHoro Buzaa. CreneHb MHOTOWIEHA.
CnoxeHue, BBIYUTAHUE, YMHOXEHUE U JiejeHne MHorowieHoB. [IpeoOGpa3zoBanue
1I€JIOr0 BBIPaXEHHSI B MHOTOUWIeH. KOopHr MHOTOUJIEHA.

@opMyJibl COKPAIIEHHOTO YMHOKEHHS: KBaJApaT CyMMbI M KBaJIpaT pa3HOCTU
JBYX BBIpAKEHUH, KyO0 CyMMBI U KyO pa3sHOCTH JBYX BBIpaXCHHUH, Pa3HOCTbH
KBaJpaTOB JIByX BBIp@XEHUN, TMPOU3BEICHHE PA3HOCTM U CYMMBI JIBYX
BBIpAXEHUN, CYMMa U pa3HOCTh KyOOB JIBYX BBIPKCHUH.

Paznoxenue MHOTOWIEHAa HA MHOXKHUTENN. BeiHeceHrne 00111ero MHOKHUTEIS 32
CKOOKH. MeTo1 TpyTITUPOBKH.

YpaBHeHMs U HEPABEHCTBA

VYpaBuenue ¢ ogHoi nepeMmenHoi. Kopenb ypaBHeHusi. CBOiCTBa ypaBHEHUM
C OJHOM TIEpEMEHHOW. PaBHOCWJIBHOCTL ypaBHEHMH. YPaBHEHHUE  Kak
MaTEMATHYECKasi MOJIENIb PEAIbHOM CUTYAIUU.



JIuHeliHOE ypaBHEHME C OJHOM IEPEMEHHOW. UMCIO KOpHEW JIMHEMHOTO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWHBIX YPABHEHHM.
JInHeliHOE ypaBHEHHE, CONEpKALIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs niepeMeHHbIMU. ['paduk TUHEHHOTO ypaBHEHUS C ABYMS
nepeMeHHbIMU. CHUCTEMBl JIMHEMHBIX YpPAaBHEHUW C JBYMS IIE€PEMEHHBIMU.
['padmyeckuii MeToA pelIeHHUs CUCTEMBbl JHHEWHBIX YypaBHEHUH C JByMs
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JIBYMsI IEPEMEHHBIMU
METOJOM TIOJICTAHOBKM M METOJIOM cilokeHus. Cucrema JABYyX JIMHEWHBIX
YPaBHEHMI C IBYMS IEPEMEHHBIMU KaK MOJENb PEAIbHON CUTYallNH.

DOyHKIMHA

Koopaunara Touku Ha npssMou. YuciioBble NPOMEXKYTKHU. PaccTosiHue Mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[TpsimoyronbHas cucremMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM Tu1ocKoCcTH. [IpuMepsl rpadukoB, 3agaHHbIX (opMyiaMu. YreHue
rpauKOB peasbHbIX 3aBUCUMOCTEN.

OYHKIMOHAIbHBIE 3aBUCUMOCTH MEXJy BeauunHamu. [lonarue QyHKOuu.
OyHKIUS Kak MareMaThyecKkas MoOJeNb peanbHoro mpouecca. O0nacThb
omnpejeneHuss U obnacte 3HaueHW ¢GyHkuuu. CrnocoObl 3amaHus (QyHKIUU.
I'padux bynkuuu. [ToHsATHS MakCUMyMa ¥ MUHHUMYMa, BO3pAaCTaHUs M YObIBaAaHUS
Ha IPUMEPaxX peasibHbIX 3aBUCUMOCTEH.

JIuneiinas Qyskuus, e€ cpoictBa. I'padux nuHeitHOM (QyHkuuu. I'padux
¢dyukuuu y = |X|. Kycouno-3aganHbie QyHKIIHN.

8 KVIACC

Yucaa v BBIYMCICHUSA

KBaapatHbie KOpHU. Apu(MeTHUECKHUI KBaApaTHBIN KOPEHb U €ro CBOMCTBA.
[lonaTHe wuppanroHaIbHOrO yucia. J(eMcTBHS € HMppauMOHAIbHBIMUA YHCIAMHU.
CBoiicTBa IEUCTBUI C UPPALIMOHAIBHBIMY UKciamMu. CpaBHEHNE HPPALUOHAIBHBIX
yucel.

IIpencraBienuss O pacIIMPEHUSAX YMCIOBBIX MHOXKECTB. MHOXecTBa
HAaTypalbHbIX, LEJbIX, PALHOHAIBHBIX, JIEUCTBUTENBHBIX uHncel. (CpaBHEHUE
yucell. YucaoBble IPOMEXKYTKH.

HevictBusi ¢ ocrtatkamu. Ocrtatku cteneHei. lIpuMeHeHHe OCTaTKOB K
PELIECHNIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a7a4.

Pasmeppl 0OOBEKTOB OKPY’XKAIOLIETO MHpa, JIUTEIBHOCTh TPOIECCOB B
OkpyxatromeM Mupe. CTaHIapTHBIN BUJT YUCIIA.

AnredOpanveckue BbIPAKEHUS

Anrebpanueckas apoOb. JlomycTuMble 3HA4YEHHs] NMEPEMEHHBIX B JAPOOHO-
paloHaNbHBIX BbIpaxkeHUsX. OCHOBHOE CBOWCTBO ajredpandyeckoil apoou.



CnoxxeHne, BBIYMTAHUE, YMHOXXEHHE U JEICHUE anreOpamdeckux JIpoOeH.
Brienenue 1enoi yactu anredpandeckoit 1poou.

Panmonanbnbie BBIPAKCHUS. ToXIeCTBEHHBIE npeoOpa3zoBaHuUs
PalMOHAJIBHBIX BBIPAXKEHUH.

JonycTuMble 3HAaY€HUs] TEPEMEHHBIX B  BBIPAKEHUAX, COJEPIKALIUX
apudmeTrnyeckue KBajApaTHble KOpHH. TOXJeCTBEHHbIE MpeoOpa3oBaHuUs
BBIPKEHH, COIEpKAIIMX apU(PMETUYECKHE KBAPATHBIE KOPHH.

Cremenb C 1enbIM MOKazaTenemM U e€ cBoicTBa. [IpeoOpazoBanue
BBIPAKEHUM, COAEPKAIINX CTECTICHHU.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmysia KOpHEW KBAAPATHOTO YPABHEHWS.
KonnuecTBO neNCTBUTENBHBIX KOPHEW KBAJIpaTHOrO ypaBHeHMs. Teopema Buera.
YpaBHeHUsA, CBOAWMBICE K JIMHEWHBIM YpPAaBHEHUSM WM K KBaJPaTHBIM
ypaBHeHusAM. KBagpaTtHoe ypaBHEHHE C mapaMeTpoM. PenieHue TeKCTOBBIX 3a4a4 C
ITOMOIIBIO KBAJIPATHBIX YPABHEHUM.

HpoOHo-panioHanbHble  ypaBHEHHS. PellleHne  ApoOHO-paIlMOHATBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOIIBIO JPOOHO-pPAIMOHAIBHBIX
ypaBHeHu#. ['padnueckast HHTEpIIpeTaIisl YPaBHEHHM ¢ TByMs ITE€PEMEHHBIMHU.

Uucnoseie HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepasencTBo ¢ nepemenHoii. Ctporue u HecTporue HepaBeHcTBa. CloKeHue
M YMHOXECHHME YHUCIOBBIX HeEpaBeHCTB. OILICHMBAHWE 3HAYEHUS BBIPAXKECHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsiTHE O pelIeHMH HEPABEeHCTBA C OJHOW NEPEMEHHOM. MHOXKECTBO
pelIeHU HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JIuHeliHOEe HEPAaBEHCTBO C OJHOM MEPEMEHHOM M MHOYKECTBA €TI0 PEIICHUM.
Penienne NMHENHBIX HEPABEHCTB C OHOU NepeMeHHON. CHCTEMBI M COBOKYITHOCTH
JVMHEMHBIX HEPABEHCTB C OJHOM INEPEMEHHOM. PemieHne TEKCTOBBIX 3ajay C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OAHON NIEPEMEHHOM.

DyHKIMHA

OO6nacTh onpeaeneHnsi 1 MHOXKECTBO 3HaueHu (pyHkuuu. CrocoObl 3a1aHus
bynkuumii. ['padux Gynkuun. Urenune cBoiictB GpyHkuuu no e€ rpaduky. [Ipumepsr
rpadukoB GyHKIHHA, OTPAXKAIOIMINUX PEaTbHBIE MPOIECCHI.

Jluneninas Qyskiusa. DYHKIUW, OMHUCHIBAIOIINE TPSIMYH0 U OOpaTHYIO
MPONOPIMOHANIbHBIE 3aBUCUMOCTH, UX TpaduKH.

Oynxupn y = kx, y = kx + b, y = k/x, y = X3, y = VX, Y = |X| u ux cBoiicTBa.
Kycouno-3anannsie GpyHKINN.

9 KITIACC

Yucaa v BLIYUCJICHUSA



Kopenp nN-i1 crenenn u ero cBoicTtBa. CTeneHb C pPalMOHAJIBHBIM
IIOKAa3aTelIeM U €€ CBOMCTBA.

AuredpanyecKue BbIPaKEeHUA

ToxnecTBeHHbIE NpeoOpa3oBaHUs BBIPAKEHUN, COAEpPXKAIIUX KOpPEHb N-i
creneHu. ToxaecTBEeHHbIE PeoOpa30BaHUs BBIPAKEHUM, COIEPHKALUX CTENEHb C
pPalMOHAJIBHBIM [T0KA3aTEJIEM.

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJPaTHOTO TPEXWICHA HA JIUHEHHBIE MHOKUTEIH.

YpaBHeHUs U HEPABEHCTBA

bukBanpartHsle ypaBHeHUs. [IpuMepbl NpUMEHEHU METOOB PABHOCHIIBHBIX
npeoOpa3oBaHuii, 3aMEHbl MEPEMEHHOH, rpaUyecKoro MeToAa MNpU PEIICHUU
ypaBHEHUM 3-i U 4-11 CTENICHEM.

Pemenue qpoOHO-palinOHAIbHBIX YPaBHEHUH.

Pemienue cucrtem ypaBHEHHM ¢ IBYMs ITIEpEMEHHBIMU. Pellienre npocTenmmx
CUCTEM HEJIMHEWHBIX YpaBHEHHI ¢ NIByMs nepeMeHHbIMH. ['paduueckuii meron
pelIeHnsl CUCTEMBI HEIMHEWHBIX YPAaBHEHUM C JABYMs INepeMeHHbIMU. Cucrema
JBYX HEJIMHEVHBIX YPAaBHEHUU C JBYMs IEPEMEHHBIMH KAaK MOJIEIb PEATBHOU
CUTYyalUU.

HucnoBble HEpaBeHCTBA. PenieHne JTMHENHBIX HEpaBEHCTB. J[OKa3aTenbCcTBO
HEPABEHCTB.

KBanparneie HepaBeHCTBA € OJHOM MEpeMEHHOW. PenieHne KBaapaTHBIX
HEPAaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpPBaJOB. MeToa MHTEpBaJOB
JUISl palliOHAIbHBIX HEpaBeHCTB. [Ipocreninne HepaBeHCTBa C MAPAMETPOM.

Perenne TeKCTOBBIX 3a/1a4 € TIOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO ¢ aAByms IepeMEHHBIMH. PenieHne HepaBeHCTBA € JBYMs
nepeMeHHbIMU. CHCTeMBbl HEpPAaBEHCTB C JBYMsl MEpEMEHHbIMU. ['paduyeckuit
METOJ PELLIEHUSA CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMU.

DyHKIUU

Oyuknus.  CpoictBa  (QyHKUMA:  Hyad  (QYHKIUH,  [OPOMEXYTKH
3HAKOTIOCTOSIHCTBA (DYHKIMHU, TIPOMEKYTKHA BO3pAacTaHHsl M yObIBaHUSA (PYHKIUH,
4YETHBIEC U HEYETHBIE (DYHKIMK, HAUOOJIbIlIEe U HAUMEHbIIIeE 3HAYCHUS (PYHKIUU.

KBagpatnunas ¢ynknus u e€ cBoicTBa. Mcmonb3oBaHWEe CBOWCTB
KBaJpaTuyHOW  GyHKIMKA 17 pemieHust  3amad.  [loctpoenme  rpaduka
kBaapatnyHol ¢yukuuu. IlonokeHnue rpaduka KBaapaTUUHOW (PYHKUHUUA B
3aBUCUMOCTH OT €& koo puumenTon. I'papuku pyHkumii y =ax2, y = a(X —m)?uy
= a(x —m)? +n. IlocTpoenne rpahMKoB (yHKIHI ¢ MOMOIIBIO IPEO0OPA30OBAHUIA.

JHpobno-nuneitnas ¢pynkius. MccnenoBanue QyHKIIHIA.

®Oynkuus Y = X" ¢ HaTypalbHBIM MOKa3aTeseM N u e€ rpaduk.

Yucii0BbIe MOCTEA0BATEILHOCTH H IPOTPECCHU



[lonatne wuMCnOBOW moOcCienoBaTebHOCTH. KoOHeuHble U OEeCKOHEYHBIE
nocienoBaTeabHOCTH.  OrpaHMuYeHHas  IMOCJEN0BAaTEIbHOCTb.  MOHOTOHHO
Bo3pacratomas  (yObIBaromiasi)  moclieoBaTebHOCTE.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ MOMOIIBI0 (HOPMYJIBI N-TO
4JIeHa, pEeKYyPPEHTHBIN.

Apudmernueckas U reomeTrpuyeckas mnporpeccu. (CBOHCTBa YJICHOB
apudmeTnyeckoi W TeoMeTpuueckod mporpeccuil. Popmynbl N-TO  WieHa
apu(pMeTHYeCKOl U reomeTpuyeckor mnporpeccuid. @opMyiibl CyMMBbI MEPBBIX N
YJICHOB apu(PMETHUECKOM M TeOMETPUYECKOM mporpeccuil. 3ajaun Ha MPOLIEHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBieHre O CXOAMMOCTH IIOCIEIOBATEIBHOCTH, O CYMMHPOBAaHHH
0ECKOHEYHO yOBIBAIOIIEH F€OMETPUUECKON TPOrPECCHH.

Meron matematuueckon mHaykuuu. [Ipocrenmme npumepsl.



MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM M3 OMNOPHBIX KYpCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHA OOECNEYMBAET U3YUCHHUE JPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAay4YHOIO, TaK W TYMAaHUTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
MpPOJOKEHUS O00pa3oBaHWs W IS TOBCEJHEBHOW KW3HU. PazButue vy
oOydJarommxcss HAy4YHbIX TMPEACTABICHUM O TPOUCXOXKJIEHUU U CYIIHOCTH
anredpanyecknux aobCTpakiuii, crmoco0e OTpakeHHs MaTeMaTHYeCKOW HayKou
SBJICHMMA W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pPOJIM MATEMaTUYECKOTO
MOJICJMPOBAHUS B HAYYHOM TIO3HAHHUM W B TMPAKTHKE CIOCOOCTBYET
(bOpMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS U KAYECTB MBIIUIEHUS, HEOOXOAMMBIX
JUIs aJanTaldd B COBPEMEHHOM I¢poBoM obmectBe. M3ydyenue anreOpsl
o0ecrieunBaeT  pa3BUTHE yMeHUs  HaOIOAaTh, CpaBHUBAaTh, HAXOJUTh
3aKOHOMEPHOCTH, Tpedyer KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBaTh CBOU JACHCTBHUA, BBIBOABI, (POPMYyIHpPOBATH
yTBepxkaeHus. OcBoeHue Kypca anreOpbpl 00ecreurBaeT Pa3BUTHE JIOTMYECKOIO
MBILUIEHUST OOYYalOIIMXCs: OHM MCIONb3YIOT JE€AYyKTUBHBIE W WHIAYKTHBHbBIC
paccyxkaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHIO.
OOyuenue anrebpe MpearnojaracT 3HAYUTEIBHBIN O00BEM CaMOCTOSTEIBLHOU
NEeATEIbHOCTH O0Yy4YalolUXCs, MO3TOMY CaMOCTOATENIbHOE pEIIeHHE 3aaad
00y4aroIUMUCS SBJSIETCA pealn3alnen AesITeIbHOCTHOTO MPUHIUIA 00yYeHHUS.

B cTpyktrype mnporpammbl y4eOHOro Kypca «Anrebpa» yriayO0ia&éHHOTro
U3Y4YEHUS OCHOBHOE MECTO 3aHHMMAIOT COJEP>KATEIIbHO-METOJANYECKUE JIMHUU:
«Yucna # BBIUKCIEHUSN», «ANTeOpanyecKue BBIPAKEHUSN», «YPaBHEHUS W
HepaBeHCTBa», «Dynkium». Kaxnas u3 3TUX COAepKaTeIbHO-METOIMYECKHX
JVHUHA pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YyUEHUsl Kypca, B3aUMOJIEUCTBYS €
IpyrMMH €ro JUHMSIMH. B Xone u3yueHHs Kypca OOydaroluMCsi MPUXOAUTCS
JIOTUYECKU PACCYKIATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B cBs3n
C 3TUM B MPOTpaMMy Y4eOHOro Kypca «Anredpa» BKIIOYEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTaBJICHHbIE BO BCEX OCHOBHBIX pa3leiax MaTeMaTUYeCKOro
oOpa3oBaHMsi U  CIOCOOCTBYIOIIME  OBJIAJEHUIO  OOY4YalOUIMMHCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTU4eCKOro s3blka. CopepiKaTeabHOM W CTPYKTYpPHOU
OCOOEHHOCTBIO YYEOHOro Kypca «Anredpa» SBISETCS €ro HMHTETPUPOBAHHBIN
XapaxkTep.

Conmepxxanne nuHMA «Yucia W BBIYMCICHUS» CIYXKUT OCHOBOM ISt
JaNbHENIIer0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYarOUIUXCs
JIOTHYECKOT0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Xe IPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl IOBCEIHEBHOM
KU3HU. PazBUTHE MOHATHUS O YMCIIE Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHMs
CBSI3aHO C PAlMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JVMHUHA OTHECEHO K CpeHeMy o01ieMy 00pa3oBaHUIO.

Conepkanue JByX anreOpanyeckux JUHUN — « AJIreOpaniecKue BhIPaKCHUS
U «YpaBHEHUSI U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYHAIOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HeOOXOAUMOIo JUIsl pelIeHHs 3ajad MaTEeMaTHKH,
CMEXHBIX ITPEAMETOB U OKpYXKarollel peanbHocTi. Ha ypoBHE OCHOBHOIO O0IIET0
oOpa3oBaHMsl y4eOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallOHAIbHBIX
BbIpaXEHUIN. Aredpa JEMOHCTPUPYET 3HAUEHME MAaTEMaTHKH KakK s3bIKa s
IIOCTPOEHUSI MATEMATHYECKUX MOJIEIE, OIHMCAHMS IPOLECCOB M  SIBICHUMI
peasibHOrOo Mupa. B 3agaun oOydeHuss anreOpe BXOIAT TakkKe JalibHEHIIee
pa3BUTHE AJITOPUTMHUYECKOTO MBILIUICHUS, HEOOXOIMMOIO, B YAaCTHOCTH, A
OCBOCHMSI Kypca HMHPOPMATUKH, M OBJIAJICHUE HABBIKAMH JI€TyKTUBHBIX
paccyxaenuid. IIpeoOpazoBaHue CHUMBOJBHBIX (DOPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpa)KeHUs, CIIOCOOHOCTEN K MaTeMaTHYE€CKOMY TBOPUECTBY.

Copepxanre pyHKIMOHAIBHO-TPAPUUECKON JTMHUHM HALEIEHO Ha MOJIyYeHHUE
OoOy4YaronMMHCs 3HaHUM O (PYHKLIMSIX KaK BaKHEHMILEH MaTeMaTUYECKON MOJENH
JUISL OMCAHUS M UCCIEA0BaHMs Pa3HOOOPA3HBIX MPOIECCOB U SIBJICHUMN B MPUPOJIE
u odmectBe. M3ydyeHne marepuana crnocoOCTBYET PAa3BUTHIO Yy OOyYaroIIMXCs
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIE CPEACTBA S3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJMYECKOT0, IpaUuyecKkoro, BHOCUT BKJIaJd B (HOPMUPOBAHHE
MPEICTABICHUN O POJIM MAaTEMAaTUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

YrinyOonéHnbiit Kypc anreopsl XapaKkTepUu3yeTcs U3yUYECHHEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO ammapara M CBA3aHHBIX C HHUM METOJOB
pemieHuss 3amgad. Ausrebpa SBISETCS A3BIKOM I ONMUCaHUS OOBEKTOB U
3aKOHOMEPHOCTEHN, CIIy’)KUT OCHOBOM MaTE€MAaTHU4eCKOro MozenupoBaHusd. [lpum
TOM CaMU OOBEKThl MAaTEMAaTHYECKHUX YMO3AKIIOUEHHH M MPHUHATHIE B anredpe
OpaBWjia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT —(OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBATh U JIOKA3bIBaTh CYKIACHHS, Pa3BUBAIOT MATEMAaTUUYECKYI0 HHTYHIIHIO,
KpPaTKO M HAaIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTUUECKUX MOCTPOEHUH M ydyaT MX
npumeHeHuto. Tem cambiM anreOpa 3aHMMaeT OJHO W3 BEAYIIUX MECT B
(GbOopMHPOBAHUN HAYYHO-TEOPETUYECKOTO MBIIICHUS] 00YYarOIIUXCSl.

CornacHo yueOHOMYy miiaHy B 7-9 Kkjaccax wu3ydaercs YydeOHBIH Kypc
«AnreOpa», KOTOPBIA BKIIOYACT CIEAYIOLIME OCHOBHBIE Pa3/esibl COJCPIKAHUS:
«Yucna u BBIUMCICHUN», «ANTeOpanyecKue BBIPAKEHUS», «YPaBHEHUS W
HEpaBEHCTBA», « DyHKIIMI.

Ha uzyuenue yueOHoro kypca «Anredpa» orBoautcs 408 yacoB: B 7 Kiacce
— 136 yacoB (4 gaca B Henento), B 8 kinacce — 136 yacoB (4 yaca B Hezenwo), B 9
Kkiacce — 136 yacoB (4 4aca B HEJIEINIO).



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMbBI YUEBHOI'O
KYPCA «AJITEBPA» HA VYIJIYBJIEHHOM VYPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJbTATDBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

IIPOSIBICHUEM MHTEpeca K TMPOLUIOMY M  HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JTOCTHKEHHM B IPYTUMX HayKaxX W MPUKIAIHBIX cepax;

2) rpaskIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3allii ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp IpaKAaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPyA0BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PEIUICHHH NPAKTUYECKHUX 3a7ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTeMaTHYECKOTO
o0pa30BaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEMHON MNpodeccrOoHaIbHOM
NESTEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBHUAYAIbHON TPACKTOPUH 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEeHUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUS:

OpUEHTalUuel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY HAy4YHbIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOALI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHUECKONM HayKu Kak cdepbl ueIoBeuecKon
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYypOH KakK CPEACTBOM
IIO3HAHUs MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIEOBATEIBCKOMN NEATEIBHOCTH;

6) ¢usuyeckoro BoCHUTAHMA, (POPMHUPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :



FOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHWS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHABIXa, PETyJsIpHAs (Qu3nIecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKA PeQIIEKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OIIMOKY U TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a1a4
B 00J1aCTH COXPAHHOCTH OKPYXKaIOIICH Cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYKAIOWIEH Cpebl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTMYECKUX MPOOJIeM U MyTEeH UX PEeIICHHUS;

8) ajanTanum K M3MEHAKINUMCH YCJOBHAM COLMAJIBHON U NMPHUPOAHOM
cpeabl:

FOTOBHOCTBIO K JCHUCTBUSIM B YCIIOBUAX HEONPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEU KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIed, MPUOOpeTaTh B COBMECTHOW JEATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKM U KOMIIETECHIIUU U3 OMBITA IPYTHX;

HEO0OXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYITUPOBATH UIEH,
MOHATHUSI, TUIOTE3bI 00 0OBEKTaxX U SABJICHUSX, B TOM UYHCIIC paHEe HEU3BECTHBIX,
0CO3HaBaTh JCPHUIIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, TUIAaHUPOBATH
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHTYAallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIC PEIICHUS W JeHUCTBUSA, (OPMYJIHMPOBATh U OIEHUBATh PHUCKH W
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare 0cBOEHHUS MPOrpaMMbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1ero 06pa3zoBanus y o0y4aroierocs: OyayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOITUECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEIHBIMU  JIEHCTBUSIMH,  YHUBEPCAIBHBIMU  KOMMYHHKATHBHBIMU
JEHCTBUSMH M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiiCTBUSA
ba3zoBble JJornueckue aeicTBUA:

BBISIBJIATh M XapPaKTEPU30BATh CYLICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN  MEXAy TMOHATHUSAMH, (DOpMyIUpOBaTh
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIACCHU(DUKAIUH,
OCHOBaHWsI 711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;



BOCIIPUHUMATh,  (OpPMYyIHMpPOBaTb U  MPeoOpa3oBBIBATH  CYKJEHUS:
YTBEPAUTENbHbBIC U OTPUIIATENIbHBIC, €AMHIUYHbIC, YACTHBIC U 0011E, YCIOBHEIC,

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KPUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

JieNaTh BBIBOJABI C HCIOJB30BAaHWEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX H
WHAYKTUBHBIX YMO3AKIIOUCHUH, YMO3AKIIIOUEHUH TI0 aHAJIOTHUH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPXKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOJUTH MPUMEPHl U KOHTPIPHUMEDHI,
OPUMEHATh METOJ MAaTeMaTH4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BBIOMpATh CMOCO0 peleHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEICHUSA, BbHIOMpATh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOSITENTFHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue JeiCTBUSL:

UCTIONB30BaTh BOMPOCHI KaK HMCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUSA,
dopMyinpoBaTh ~ BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOiIeMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh MCKOMOE W JaHHOe, (OpMHpOBATh TUIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UIINIO, MHCHHUE;

IPOBOAUTHL MO CAMOCTOSITENIFHO COCTABJIIGHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4YecKOoro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTam
NpOBEAEHHOTO  HAONMIOACHMS,  WCCICOBAHMS, OKCIEPUMEHTAa, OIICHUBAThH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BBIBOJAOB U 000OIICHHUIA,

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE TIPOIECCa, a TaKXKE BBIIBUTATH
MIPETOJIOKEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTAaTOYHOCTh M HM30BITOYHOCTH HWHGOPMAIMH, JaHHBIX,
HEOOXOUMBIX JIJISl peIIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OOPMAITUIO PA3TUYHBIX BUIOB U (JOPM IIPEICTABIICHUS,

BbIOMpaTh (popMy mpencTaBieHUss UHGOPMAIMM M WLIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHOU TpaduKoi 1 UX KOMOWHAIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU TIO KPUTEPUSIM, TPEITIOKEHHBIM WK
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMmyHuKaTHBHBIE YHUBepPCaJbHbIE YueOHbIe 1eicTBHUSA



BOCIIPUHUMATH U (POPMYIIMPOBATH CYKIACHHS B COOTBETCTBUU C YCIOBUSMU H
IEIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBHIPAKAaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX W THMCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJYy PEUICHUsS 3a/Jaud,
KOMMEHTHPOBATh TIOTYYCHHBIN pe3yibTar;

B X0/ 00CYXKIIEHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEMOU TEMBI,
mpoOJIeMBbl, pelaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXKICHHUS C CYXICHUSAMH JPYTUX YYaCTHHUKOB
nuanora, oOHapy)KMBaTh Pa3IMUUEe U CXOACTBO IMO3WIMH, B KOPPEKTHOU (opme
(dbopMyIIMpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

NPEJICTaBISITh Pe3yJIbTaThl PEIICHUS 3a/1a4dM, SKCIICPUMEHTA, UCCIICOBAHHUS,
MIPOEKTa, CaMOCTOSTEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
MIPE3EHTAIUN U 0COOCHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAUBHUIYAJIBLHON
paboThl MpU pEIICHWH Y4YEeOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh IeJb
COBMECTHOW JEATEIHHOCTH, TUIAHMPOBATH OPTaHHU3AIMI0 COBMECTHOH paboTHI,
pacnpenensaTh BUILI padOT, JOTOBapHUBATHCH, OOCYKIATh MPOIECC U pPe3yJbTaT
paboThl, 000011aTh MHEHHUS HECKOIBKUX JIIOJICH;

y4acTBOBaTh B TPyNNOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMb» W UWHBIE), BBHINOJHATH CBOIO YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJI€HAMHU KOMAaHIbI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KauyeCTBO CBOETO BKJIaja B OOmMUN pe3yJbTaT To
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yUaCTHUKAMU B3aHMOICHCTBHUS.

PeryasiTuBHbIC yHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJIsl PEIICHUs B JKU3HEHHBIX M YUEOHBIX CHUTyalUsX,
OPUEHTUPOBATHCS B PA3IMYHBIX [TOAXOAAX MPUHATHS PEIIEHUN (MHAUBHUIYAJIBHOE,
IpyIIoBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pElIeHUs 3aJaud (UJId €ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4ETOM UMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH BapHUAHTHI
perieHuit ¢ y4éToM HOBOM MHGOPMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIeKT:

BJIAJETh CIIOCOOaMM CaMOMNPOBEPKH, CAMOKOHTPOJIS IMpollecca U pe3yJbTara
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB,
HallICHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBHUE pPE3yJIbTaTa AEATEIBHOCTH IOCTABICHHOM LEIU U
YCIOBHSIM, OOBACHITh TPUYHUHBI TOCTHXKEHUS WM HEJOCTHXKEHUSI €I, HAXOUTh
OLIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

BbIp@XaThb 3MOLMU IMpPU H3yYEHUU MaTEMaTHUYECKUX OOBEKTOB U (DAKTOB,
JaBaTh HYMOLMOHAJIBHYIO OLIEHKY PELICHU 3a1a4Hu.

IMPEAMETHBIE PE3YJIBTATDBI

K koHIry oO0yueHus B 7 kj1acce oOy4aromuiics MOTYUYUT CIASTYIONINEe MPEeIMETHBIC
pe3ybTaTHI:

Yucaa v BBIYMCIEHUSA

PammmonansHbBIE UnCHa.

[TepexoauTh OT OHOM (OPMBI 3allUCH YKCENl K Jpyrod (mpeodpa3oBbIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JICCATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUYHYIO JIPOOB).

Hcnonb30BaTh MOHSATHS MHOXKECTBA HATYPAJIbHBIX YHUCEJI, MHOYKECTBA LIEJIBIX
Yyucell, MHOXXECTBAa pallMOHAJIBHBIX 4YHCEI MpHU PEUIEHUWU 3a/ad, IPOBEIACHUU
pacCyXJI€HUN U 10Ka3aTEIbCTB.

[ToHrMaTh U OOBICHATH CMBICIT TTO3UITMOHHOM 3aITMCH HATYPaJIbHOTO YHCIIA.

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAIIbHBIC YUCIIA.

BrinonHaTh, coueTas yCTHbIE W MUCHbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JEUCTBUS C pallMOHATBHBIMU YUCJIaMH, UCIIOIb30BaTh CBOMCTBA UKCEI U MPaBUIIa
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BbINoMHATH 1EMCTBUS CO CTENEHIMU C HATYpAJIbHBIMU MMOKa3aTEI M.

HaxoauTh 3Ha4YeHUs YMCIOBBIX BBIPAXXEHUH, COAECPXKAIIMX pallMOHAIbHBIC
Yucia W CTENEHW C HaTypaJbHBIM IIOKa3aTesieM, NPUMEHATh Pa3HOOOpa3HbIe
CrIocoOBI ¥ TPUEMBI BBIYMCIICHUSI, COCTABJISATh M OIEHUBATh YHUCIIOBBIC BHIPAKCHHS
IIPY PEIICHUH IPAKTUICCKUX 3a71a4 U 3a/1a4 U3 JPYTUX YICOHBIX MPEIMETOB.

OKpyrJisiTh  4YMcClia C 33JaHHOM TOYHOCTBIO, a TaKXe€ MO CMBICITY
MPAaKTUYECKONW CUTyallud, BBINOJHATh MPUKUIKY W OIEHKY pe3yibTaTa
BBIUHCIICHUN, OLICHKY 3HAYECHUM YHCIIOBBIX BBIPAKECHUN, B TOM YHCIE IIPU
PEIICHUH MTPAKTUYECKUX 3a7ad.

Pemate TekcToBBIC 3amauynd  apUOMETHUYCCKHM CIOCOOOM, HMCIIOJIB30BATh
TaOJUIbI, CXEMbI, YEpPTEeXKH, JPyTHe CPEeJACTBA TMPEACTABICHUS JaHHBIX MpHU
pelieHun 3aaad.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3a7a4M, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, MPONOPIHUOHAIBHOCTBIO BEJIUYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pEe3yAbTaThl PEIICHUs 3a7a4 ¢ YYETOM OTPAHUYEHHM, CBSI3aHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.



J1eIMMOCTb.

Jloka3bIBaTh U MPUMEHATH NPU PELICHUH 337a4 MPU3HAKU AEIUMOCTHU Ha 2, 4,
8,5,3,6,9, 10, 11, npu3HaKu AEITUMOCTH CYMMbI U IPOU3BEICHUS LIEJIbIX YHCE.

PacknanapiBaTh HA MHOKUTENIN HATYPAJIbHBIC YUCIIA.

CBoOOMHO omepupoBaTh MOHATHUSMHU: YETHOE YHUCIO, HEYETHOE YHCIIO,
B3aMMHO IIPOCTBIE YHCIIA.

Haxonute HamOONBIIMI OOIMMN AETUTEIh W HaUMEHBIIEe 00IIee KpaTHOE
YUCeJ ¥ UCIIOJIB30BATh UX MPU PEUICHUH 3a/a4, IPUMEHSATh aaroputM EBkima.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOXAYJI, IPUMEHATh CBOWMCTBA
CpPaBHEHHI IO MOIYJIIO.

AuredpanvyecKue BbIPpaKEHUA

BrIpakeHus ¢ nEpeMEHHBIMH.

Hcnonp30BaTh aiaredpanyecKkyr0 TEPMHUHOJIOTHIO M CUMBOJIMKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUsI yUeOHOro MaTepuaa.

Haxonute 3HaueHUs OyKBEHHBIX BBIPAKEHHM NPH 3aJaHHBIX 3HAYEHHSX
IIEPEMEHHBIX.

Hcnonp30BaTh  MOHATHE  TOXAECTBA,  BBINOJIHATH  TOXISCTBEHHBIE
peoOpa3oBaHus BhIPaXKEHUH, TOKa3bIBaTh TOXK/IECTBA.

MHoOrouneHs!.

BelnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEACHUEM NTOJIOOHBIX CIAra€MbIX, PACKPBITHEM CKOOOK.

BbInonHATE 1efCcTBUS (CI0KEHUE, BBIYUTAHUE, YMHOKEHUE) C OJJHOUICHAMHU
¥ C MHOTOWIEHAaMH, IPUMEHATH (DOPMYJIbl COKPAIIEHHOTO YMHOXEHUS (KBaJapaT U
KyO CyMMBI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTb KBaJpaToOB, CYMMa U Pa3HOCTh
KyOOB), B TOM YHCJIE JUIsl YIIPOILIEHUS BHIYUCICHUIA.

OcCyHeCTBIATh Pa30)KEHUE MHOTOWICHOB HA MHOMKHTEIM C IOMOLIBIO
BBIHECEHHUS 32 CKOOKHM OOIIEro MHOXKHUTEJS, TPYNIUPOBKU CIAaraeMbIX, MPUMEHSIS
(bopMyJIbI COKpPAIIEHHOTO YMHOXKEHUS.

[IpumensTh npeoOpa3oBaHKsl MHOTOWICHOB ISl PEIICHUS Pa3iIMYHbIX 3a]ad
13 MaTEMATHUKHU, CMEKHBIX IPEAMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU IIOKA3aTEIsIMHU LIS
peoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss IpaBUJIA
Iepexoia OT UCXOAHOTO YPAaBHEHUS K PAaBHOCUIIBHOMY eMy. [IpoBepsATh, sABIsIETCS
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLIMXCS PELIEHHEM JMHEHHOTO
YPaBHEHMUS C ABYMS IIEPEMEHHBIMM.



CTpouTh B KOOPIMHATHOW TMJIOCKOCTU TpaduK JIMHEHHOTO YpaBHEHHS C
JByMsI TIEPEMEHHBIMH, TMOJIb3YSACh TpadUKOM, MPHUBOIUTH MPUMEPHI PEIICHUS
YpaBHEHUS.

Pemate cucreMsl 1ByX JIMHEMHBIX YPABHEHUH C ByMs [IEPEMEHHBIMHU, B TOM
quciie rpadu4ecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YpPaBHEHUH 1O YCJIOBHUIO 3aJaud, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l NIOJIy4EeHHBIN PE3yJIbTaT.

DyHKUIMHA

Koopaunats! u rpaduxmu.

N300paxxath HA KOOPAMHATHOM MPSIMOIl TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KU, MHTEPBAJIbl, 3alUCHIBATh YHCIOBbIE IPOMEKYTKH HA
aJreOpanvdeckoM s3bIKeE.

OtMeyaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 33JaHHBIM KOOpAUHATaM.

OyHKINH.

Crpoutb rpaduKku JTUHEHHBIX (PYHKIIHIA.

OnuceiBaTh C TMOMOIIBID (YHKUMHA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCT,
MIPOU3BOUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuth 3HaueHne PyHKIMHU MO 3HAUEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuil cnocod MpeACTaBICHHUS W aHaW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEaIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QYHKIMW i aHaimu3a TrpaduKoOB peaTbHBIX
3aBUCUMOCTEN (HynM (YHKIMH, MPOMEXYTKH 3HAKOMOCTOSHCTBA (YyHKILIHH,
MIPOMEKYTKA BO3pacTaHusi M yObIBaHMS (DYHKIIMHM, HAWOOJIbLIEE MU HAaWMEHbIIEE
3HauYeHUs (PYHKIIN).

Hcnonp3oBath rpaduku AJi UCCIAEA0BAaHUS MIPOLIECCOB U 3aBUCUMOCTEH, NpU
pelIeHnN 3a7a4 U3 APYyTUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH.

K xoniy 00yuenus B 8 ki1acce 00ydyaromuics MOIYYUT CISYIONTUE TPEIMETHBIC
pe3yabTaThl:
Yucjaa 1 BLIYUCJIEHUA
HNppaunonanpHble YnCIIA.
[ToHuMaTh W HCIOJAB30BaTh IPEACTABICHHUS O PACHIUPEHUH YHUCIIOBBIX
MHOKECTB.
CBOOOMHO OTEpUPOBATH MOHATUSMU: KBAIPATHBIN KOPEHB, apu(METHISCKHIMA
KBaAPaTHbIM KOPEHb, UPPALMOHAIIBHOE YHCJIO, HAXOJUTh, OLICHUBATh KBAJIPATHHIC
KOpPHH, HCTIOJIB3YS pu HEOOXOINUMOCTH KaJIbKYJIATOP, BBINIOJIHSATh



npeoOpa3oBaHusl BBIPAKEHUHN, CONEP)KALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonp30BaTh HaydajabHbBIE IIPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YuCel JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYMCICHUH, U300paxaTh JIeHCTBUTEIIbHbBIE
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

Hcnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIUBIO JECATHYHBIX
npobeit m creneneld yucna 10, 3anMchIBaTh M OKPYIVISITH YHUCIOBBIE 3HAYEHUS
pealbHBIX BEJIMYUH C UCIIOJIb30BAaHUEM PA3HBIX CUCTEM U3MEPECHUM.

J1emMMoCTb.

CBoOOMHO omepupoBaTh MOHSATHEM OCTaTKa IO MOJYJIIO, TPUMEHSThH
CBOMCTBA CPABHEHHM 110 MOJYJIIO, HAXOJIUTh OCTATKA CyMMBI U IIPOU3BENCHUS 110
JAHHOMY MOZYJIIO.

AnredpanvyecKue BbIPpAKEHUSA

JpoOHO-pallnOHAbHBIE BHIPAKEHUSI.

Haxonuthe AOMyCTUMBbIE 3HAYEHUS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPKECHHUSIX.

[IpuMeHsTh OCHOBHOE CBOMCTBO PallMOHAILHON JIPOOH.

BeimonuaTe npuBeneHue anredpandeckux Ipodeil K o0I1ieMy 3HaMeHaTelto,
CIIO’KCHHE, YMHOXKCHHE, JICJICHHE aJlreOpandecKuX JIpoOei.

BBINONHATH TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BHIPAKEHU.

[IpumeHsTh peoOpa3oBaHus BEIPAXKEHHUM IJIs pelICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX IPEIMETOB, U3 PEATbHON MPAKTUKHU.

Crenenu.

[IpuMeHATh TOHATHE CTENEHH C LEJbIM [I0Ka3aTeJIeM, BBINIOJHATh
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETBIM MOKa3aTesIeM.

HppanmoHanbHbIE BEIPAKECHUS.

HaxoauTe qomycTrumblie 3Ha4YE€HHS] IEPEMEHHBIX B BBIPAXKEHHUSIX, COAEPKAIINX
apu(MeTnyecKkue KBaJpaTHble KOPHHU.

BoInonHATh npeoOpa3oBaHUsl UPPALMOHANBHBIX BBIPAKEHUN, HCHOJIb3YS
CBOWCTBA KOPHEH.

YpaBHeHUS U HEPABEHCTBA

Pemiats KBajipaTHbIC ypaBHEHHUSI.

Pemarb 1poOHO-palioHaNIbHbBIE YPaBHEHHUS.

Pemlare nuHEWHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEMHBIX YPABHEHUH C ITapamMeTpaMH.

[IpoBoauTh MCCENOBaHNS YPABHEHUW U CUCTEM YPABHEHHM, B TOM YHUCIIE C
NpPUMEHEHHEM TrpapuuecKuX MpeAcTaBleHUN (yCTaHaBIMBaTh, WMEET JIU
YPaBHEHME WM CUCTEMA YPABHEHUW PEIICHUSA, €CIIM HMEET, TO CKOJIbKO, W
npouee).



[TepexoauTh OT cloBecHOW (OPMYITMPOBKH 3amadunl K €€ anreOpandecKoi
MOJEIM C TOMOIIBIO COCTaBJICHHWS YPAaBHEHUS WM CUCTEMbl YpPaBHEHHUU,
WHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4H MOJTYUYEHHBIN pe3ysbTarT.

[TpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB U CpPAaBHEHUS, OLIEHKH,
pelaTh JMHEWHbIE HEPaBEHCTBA C OJHOM NMEPEMEHHOW M MX CUCTEMBI, /1aBaTh
rpauyuecKkyo WILTIOCTPAIlMI0 MHOXECTBA pEIICHU HEpPaBeHCTBAa, CHUCTEMBI
HEPaBEHCTB.

DOyHKIMHA

[TornMaThe ¥ UCHONB30BaTh (DYHKIMOHAJIBHBIE MOHATHUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAUYEHMs), ONPENENATh 3HAUCHHE (PYHKIMM IO 3HAYCHHIO
apryMeHTa, OIpeAeATh CBOMCTBA PYHKIMU N0 €€ rpaduKy.

Crpouth rpaduku pyHKUIMN , OMUCHIBATH CBOMCTBA YMCIOBOW ()YHKLIHUH IO
e€ rpaduky.

K koHIiry oO0yueHust B 9 kj1acce oOy4aromuiics MOTyUYUT CIAEAYIOUIUE MPEIMETHbBIC
pPE3yJIbTATHL:

Yuciaa v BBIYMCICHUA

CBOOOJHO oOmEepupoBaTh MNOHATUSAMM: KOPEHb N-H CTENEHH, CTENEHb C
palMOHAJIBHBIM [IOKA3aTelIeM, HAaXOAWUTh KOPEHb N-U CTENEHU, CTENEHb C
palMOHAIBHBIM TI0KA3aTENEeM, MCIOJb3yd MNpPU HEOOXOJUMOCTH KaJbKYJSATOP,
IIPUMEHSTH CBOMCTBA KOPHS N-M CTENEHU, CTEIIEHU C PALMOHAIBHBIM IIOKA3aTEIIEM.

Hcnonp30BaTh MOHATUE MHOXKECTBA JACHCTBUTENBHBIX UYHUCEN IPU PELICHUU
3a/1a4, IPOBEACHNUH PACCYKIACHUN U TOKA3aTEIbCTB.

CpaBHUBAaTL M  YNOPSAJOYMBATH JICUCTBUTEIBHBIE 4YHUCJIA, OKPYIJIATH
JNEWCTBUTEIBHBIE YUCIIA, BBINOJIHATh IPUKHUIKY PE3YJIbTaTa BBIYMCICHUM, OLEHKY
YU CIIOBBIX BBIPAKCHUMU.

AJiredpandeckue BbIpaKeHUs

CB0OOOIHO oOMEepUpOBaTH MOHATHEM KBAAPATHOTO TPEXUJIEHA, HAXOAUTH
KOPHM KBaJpaTHOI'O TPEXWICHA.

PacxiianbiBaTh KBaJApAaTHBIN TPEXWIEH HA JIMHEHHBIE MHOKUTEIU.

YpaBHeHMs U HEPABEHCTBA

Pewlars yiMHEMHBIE M KBAaApPATHBIE YPABHEHWS, YPABHEHHUs, CBOIALIMECS K
HUM, IpOOHO-paIlMOHAJIbHBIE YPABHEHHUS.

Pemiate HECIOKHBIE KBAIPATHBIE YPABHEHUS C MTAPAMETPOM.

Pewars nMHEVHBbIE HEPABEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJIOB, M300pa)kaTh pEIICHHE HEPaBEHCTB Ha YHCIIOBOM MpPSIMOMH,
3aIMCBHIBATh PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Pewmats cucreMmsl IBYX JIMHEMHBIX YPAaBHEHUN C ABYMS I[EPEMEHHBIMU U
CUCTEMBI [IBYX YPAaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SABJISICTCS JTUHEUHBIM.

Pemats HECIOKHBIE CHCTEMBI HEIMHEMHBIX YPABHEHUH C TapaMETPOM.



[IpumMeHsaTh METOABl PABHOCWIBHBIX MPe0oOpa30BaHMA, 3aMEHbI IIEPEMEHHOM,
rpaduueckoro MeToja MpH perieHny ypaBHeHU 3-i u 4-i cTeneHe.

Pemiatb  cucTemMbl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBaJpPaTHOE HEPAaBEHCTBO, H300pa)xkaTh pEIIEHHUE CHUCTEMbI
HEPABEHCTB HA YUCIIOBOM MPSMOM, 3alUCHIBATh PEUIEHUE C IOMOIIBI0 CUMBOJIOB.

Pemiathb ypaBHEHHUs, HEpPABEHCTBA M HUX CHCTEMBI, B TOM 4YHUCIE C
OTpaHUYCHUSIMU, HATTPUMEP, B LIEIIbIX YHCIIAX.

[IpoBOANTH KCCIIEIOBAHNS YPABHEHUN M CUCTEM YPAaBHEHUH, B TOM YHCIIE C
npuMeHEeHueM Tpaduueckux TMpeAcTaBlieHuid (ycTaHaBIMBaTh, WMEET JIU
YpPaBHEHHE WM CUCTEMA YPABHEHUWM PEIIEHUS, €CIH HMEET, TO CKOJIbKO, U
npouee).

Pemiath TeKCTOBbIE 3ajauu  aJireOpaundeckuM CHocoO0OM C  MOMOIUIBIO
COCTaBJICHUS YPABHEHUMN, HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHHSI, HEPABEHCTBA U HMX CHUCTEMBI JJISI COCTaBJICHUS
MAaTEMATUYECKOW MOJEIN pPEAIbHOM CUTyallud WM TPUKIAJIHOW 3a1a4H,
WHTEPHPETUPOBATH NOJYUECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YuciioBble MOCAEA0BATEILHOCTH H IPOTPeCcCH U

CB0oOOMHO omepupoBaTh MOHATUSIMHU: 3aBUCUMOCTb, (YHKIHS, Tpaduk
byHKIMM, TpsAMas TPOMOPIHOHATBLHOCTh, JIMHEWHas (QyHKIMS, oOpaTHas
MPONOPLUHUOHANIBHOCTD, Mapadosa, runep0osia, KyCOuHo-3aAaHHass PyHKIUS.

HccnenoBarh QpyHKIMIO 10 €€ TpaduKy, yCTaHABIMBATh CBOMCTBA (DYHKIIMIA:
00JacTh OMpeeeHNsl, MHOXKECTBO 3HAUYCHHM, HYIM (GYHKIHUUA, MPOMEXKYTKH
3HAKOTIOCTOSIHCTBA, TPOMEXKYTKH BO3pacTaHUsT U YObIBaHUS, YETHOCTh U
HEYETHOCTh, HANOOJIbIIIee U HAUMEHbIIIEeE 3HAYEHHU S, ACUMITTOTHI.

Pacno3naBaTh KBajpaTHyHyr0 (QyHKIHIO 110 (GopmyJie, TPUBOAUTh MPUMEPHI
KBaJpaTUYHBIX (PYHKIIUNA U3 peasbHOM XU3HU, PUZUKU, TCOMETPUH.

Onpenensaty noyioxkeHue rpaduka KBaapaTUIHOW (PYHKIIMM B 3aBUCUMOCTHU
oT € K03 PUITUEHTOB.

Ctpouts rpadux KBagpaTUYHOW  (YHKIIMH, OMNUCHIBATH  CBOMCTBa
KBaJpaTUYHON PYHKIMU 10 €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUIHOW (QYHKIIMM JIJIs pEIISHUs 3a/1a4.

Ha npumepe kBaapatuuHoit (GyHKIMH cTpouTh rpaduk dyrkiuu y =af(kx +
b) + ¢ ¢ momosio peobpazoBanuii rpaduka pyukmun y=Ff(X).

WnmoctpupoBaTh € MOMOIIBIO TIpauKka pealbHYI0 3aBUCUMOCTb WJIH
MPOLIECC M0 UX XapAKTEPUCTUKAM.

ApudmMeruyeckass ¥ reoMeTPUYECKas MPOrPeccuU

CB0OOOHO ONEPUPOBATH MOHATUSAMU: MTOCIEAOBATEIBLHOCTD, apupMeTuIecKas
Y T€OMETPUYECKasi TPOTPECCHH.



3amaBaTh TOCJENOBATEIBLHOCTH PAa3HBIMH CIIOCOOAMH: OIMKCATEIBHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (POPMYJTBI N-TO WICHA, PEKYPPESHTHBIM.

BBITIONTHATS  BBIYMCIICHHWSI C  HCIOJAB30BaHMEM (GOpMya N-TO  diieHa
apu(pMEeTHIECKON U TEOMETPUUECKOHN MPOTPECCHid, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh WICHBI MOCJIEIOBATEILHOCTY TOYKAMH Ha KOOPIWHATHOU
TUTOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YHUCIOBBIMH ITOCJICIOBATEILHOCTSIMHU, B TOM
qHCIie 3a/1a4d U3 PEATbHOHN JKU3HHU (C MCIOJb30BAHUEM KaJbKYJIATOPA, IUPPOBHIX
TEXHOJIOTHH).

Pacrio3naBaTh W TPHUBOAUTH TPUMEPHl KOHEYHBIX M OECKOHEYHBIX
MOCIIEZIOBATEILHOCTEH,  OTPAaHMYEHHBIX  TOCIEIOBATEIBHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBAIOIIUX ) MOCIEI0BATEILHOCTEH.

HMeTh npeacTaBiIeHUe O CXOMMOCTH TOCIEI0BATEIbHOCTH, YMETh HAXOUTh
CyMMy OE€CKOHEYHO YOBIBaIOIIEH reOMETPUUYECKOI MPOTrPECCUU.

[IpuMeHATh METOT MaTEeMAaTHYECKOW WHIYKIIUU TIPH PEIICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounuecTBO 4acoB
HaumeHoBaHuUe pa3ieioB U TeM DJieKTpoHHbIE (U (PPOBBIE)
Ne /i Konrpoubusie IIpakTHueckue
NMPorpamMmbl Bceero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThbI

YUHCJIA 1 BBIUMCJIEHN .

1 ¢ ¢ 11 1 https://m.edso0.ru/GW1BVQKYI
PanmonansHbIe yncia (IOBTOPEHUE)
OYHKIMU. K

2 YHKI OOP/MHATEL 1 17 1 https://m.edsoo.ru/RORPBDSHL
rpaduxu. OyHKIUN

3 AJITEBPAMIECKHE BBIPAKEHNSL, 7 https://m.edso0.ru/SCCUWEBY X
Bripakenus ¢ mepeMeHHBIMU
YPABHEHWA U CUCTEMBbI

4 . 10 1 https://m.edsoo.ru/ XBMJNS8RMZ
YPABHEHUMU. JIuneiinbie ypaBHEHMS DS FHM.EES00- I
YUCJIA U BBIYUCJIEHU L.

5 I I Crenens ¢ 6 https://m.edso00.ru/LG2393QRH
HATYPaJIbHBIM ITOKa3aTelIeM
AJITEBPANYECKUE BBIPAXKEHIA.

6 - ¢ 23 1 https://m.edsoo0.ru/AHGS5DIQ9
MHorouireHbl

7 AHFEBPAH[{ECK,,HE BBIPAKEHWA. 14 1 https://m.edsoo0.ru/4SH5ZK6A9
DopMyITbl COKPAIIEHHOTO YMHOKEHUS

8 HACTA 1 BRIAUCTEHIA. 10 https://m.edsoo.ru/GAZ8NSKEL
JenumocTh

9 OYHKIUWUN. JIuneiinas ¢pyHkums 16 1 https://m.edsoo.ru/I9F6T5H4Y
YPABHEHWA U CUCTEMbI

10 VPABHEHUMN. CucreMs! THHEHHBIX 14 1 https://m.edsoo0.ru/ZXVIE7KT7
YpaBHEHUU
[ToBTOpenwme, 0600IIEHNE,

11 8 1 https://m.eds00.ru/21LK231X2

cUCTeMaTH3alus 3HaHUH




OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 136




8 KVIACC

HaunmenoBaHmue pa3ae/ioB U TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (ppoBbIE)

Ne o/ Kontpoabnbsie IlpakTuueckue
NMPOrpaMmblI Bcero o0pa3oBaTebHbIE PECYPChI
padoThbI padoThI
1 YPABHEHWA M HEPABEHCTBA. 20 1 https://m.edsoo.ru/4WSIHI7PS
Hepagenctsa
2 HACTA 1 ]?BHHCHEHHH' 17 1 https://m.edsoo.ru/ XTEADRRRE
KBagparsslii KOpeHb
3 YPABHEHIA M HEPABEHCTBA. 17 1 https://m.edsoo.ru/6TMCFIFK3
KBanparusie ypaBHeHUs
4 AJITEBPAMHECKHE BbIPAJKEHHA. 17 1 https://m.edsoo.ru/DDAYWADPH
Jpo6HO-paniioHalbHbIE BEIPAKEHUS
5 YPABHEHNMA M HEPABEHCTBA. 19 1 https://m.edsoo.ru/IDAZR6HSB
JpobHO-palioHallbHbIE YpaBHEHUS
6 OYHKINN 15 1 https://m.edsoo.ru/Y2BH27NDX
AJITEBPAMYECKUE BBIPAXKEHNM .
7 a1 ¢ 14 https://m.edso0.ru/CVLO7U2AG
CreneHu
8 HACTA 1 BRIHUCTEHIA. 7 1 https://m.edsoo.ru/FO6HXRC37
JenumocThb
IT
9 OBTOPCHHC, o6o6meH1/v1e, 10 1 https://m.edsoo.ru/DESA8SVMV
CHCTeMaTu3aIus 3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 136 3 0
ITPOI'PAMME




9 KVIACC

KoaudecTBO 4acoB

Ne HaumeHoBaHuUe pa3iesioB H TeM DJieKTpoHHbIE (U (PPOBBIE)
Kontpoabubie IIpakTuueckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTebHbIE PECYPChI
padoThbI padoThI
1 OYHKINN 25 1 https://m.edso0.ru/SGC5REOXE
PABHEHI 1 HEPABEHCTBA.
2 Y ¢ 15 1 https://m.eds00.ru/DSDQCS0AG
KBanparusie HepaBeHCTBa
PABHEHWA U HEPABEHCTBA.
3 Y ¢ 25 1 https://m.edso0.ru/UOSGOUHYN
YpaBHEHHSI, HEPABEHCTBA U X CHUCTEMBI
YK CJIOBBIE
4 ITOCJIEJOBATEJIBHOCTHU 1 25 1 https://m.edsoo.ru/ZXNANNEBU
ITPOI'PECCHUN
AJITEBPAMYECKUNE BBIPAXKEHU .
5 1 ¢ 12 1 https://m.edsoo.ru/U2DVRUMMS
CTGHGHI) C palilMOHaJIbHBIM IMOKAa3aTCJIEM
IT
6 OBTOPEHHC, O606IL[€HI:I€, 34 1 https://m.eds00.ru/798H0G66D
CcHUCTEeMaTH3aIus 3HAaHUI
BIIIEE KOJIMYECTBO YACOB I1
ObL] Q) CTBO HACOB I1O 136 6 0

I[TPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

[ToBTOpenue. PannonansHbIE
qyciaa

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThbI

IIpakTHyeckue
padoThI

JlaTa
U3yYCHUS

DJIeKTPOHHbIe NH(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

https://m.edsoo.ru/Ql'Y AHW96P

[ToBTOpenue. CpaBHeHue,
yIOPS0YNBAHHE U
apupMeTHIeCKre AeUCTBHS C
palMOHAIBHBIMH YHCIIAMH

https://m.edsoo.ru/OECV50R6Y

[ToBTrOpenue. Yucnoas
npsiMasi, MOAYJb YUCiIa

https://m.edsoo.ru/SISFAV70H

[ToBTOpenue. [IporeHTsI,
3aIKCh MTPOIICHTOB B BUJIC
JIpoOu U ApoOH B BUJE
MIPOIICHTOB

IToBrOopenue. Tpu OcCHOBHBIE
3a7]a4¥ Ha IIPOLEHTHI
IToBTOpenue. Tpu OCHOBHBIE
3a7la4¥ Ha IIPOLEHTHI

https://m.edsoo.ru/RHS2KEEIN

https://m.edsoo.ru/IONSU51AF

https://m.edso0.ru/RZXMPX0XE

IToBTrOpenue. Pemenne
TEKCTOBBIX 3ajau
apu(pMeTUIECKUM CIOCOOOM

https://m.edso0.ru/\WX7ZQ904M

IToBrOpenue. Pemenue 3anau
W3 peaIbHON MPaKTUKU HA
YacTH, IPOOH, IPOIICHTHI,

https://m.edsoo.ru/UOUUEB5PU




10

11

IIPUMEHEHHE OTHOILIECHUN U
IIPONOPLUH IIPU PELIEHUU
3a1a4

[ToBTOpenue. Pemenue 3anau
U3 PEAIbHOM NPAKTUKU Ha
4acTu, IpoOU, IPOLIEHTHI,
IIPUMEHEHNE OTHOLLIECHUN 1
IIPONOPUUI IIPU PELIEHUHN
3a/1a4

[ToBTOpenue. PeansHbie
3aBUCUMOCTH; PELICHUE 3a1a4
Ha JIBUJKEHUuE, padbory,
MOKYTIKH, HaJIOTH

KonTponbHas pabota mo Teme
"PannoHanabHble yncia"

https://m.edsoo.ru/TOP2DEN91

https://m.eds00.ru/31GOW2GRV

https://m.edsoo.ru/EW761RN40Q

12
13
14

Koopaunara Toukn Ha npsMon
YucnoBsle IPOMEXYTKH

Hucnossle IPOMEKYTKH

https://m.edsoo.ru/4TS7LJIQA

https://m.edsoo.ru/JF\VV3Z35ND

https://m.edsoo.ru/FXUPC8TCS8

15

16

17

Paccrosuune mexny nByms
TOYKaMU KOOPAUHATHOU
MPAMO

[IpsimoyromnbHas cucrema
KoopauHat. AGcicca u
OpJMHATa TOYKH HA
KOOPJAWHATHOM IIOCKOCTH

[IpssmoyronbHas cucrema
KoopauHat. AGcimcca u
OpAvHaTa TOYKH Ha

https://m.edsoo.ru/TFAU7VLFG

https://m.edsoo.ru/OPY XPHS8IW

https://m.edsoo.ru/SUXKVD5LZ




KOOpHHHaTHOfI IIJIOCKOCTHU

[Tpumeps! rpadukoB, 3aaHHBIX

18 https://m.eds00.ru/IMOS8MKSN
dbopmynamu

19 Ilpumepet rpaukoB, 3a1aHbIX https://m.eds00.ru/8AVOBYCEV
bopmynamu

20 Hrettite rpagHIoB peatbibix https://m.edso0.ru/KUTDI3XLA
3aBHCUMOCTECH
DyHKIMOHAIBHBIE

21 3aBUCHUMOCTHU MEX]TY https://m.edsoo.ru/MKJPI2QBF
BEJIMUMHAMU
[onsarue Qynkuuu. OyHKIUSA

22 KaKk MaTeMaTU4eCcKast MOJEIb https://m.edsoo.ru/FKKCV8030
peabHOTO TIpoIiecca
[Tonsatue Gpynkuun. @yHKIUA

23 KaKk MaTeMaTHU4eCcKas MOEIb https://m.edsoo.ru/HQILF507K
peabHOTO TIpoIiecca
[Tonstue Gpynkuun. @yHKIUSA

24 Kak MaTeMaTU4ecKas MOJEIb https://m.edsoo.ru/K0OY923APO
peanbHOTO MpoIiecca

25 Obuacts onpeaeicHis 1 https://m.eds00.ru/4QZ3M1ODV
o0nacTh 3HaUeHUH QYHKITUU

26 Obmacts, onp e,ZIeJ'IVeHI/ISI " https://m.edsoo.ru/XRV8189U0
o0racTb 3HaUeHUN QYHKIIUU

27 Crioco0b! 3a1aHUs PYHKIIUU https://m.edsoo.ru/MOLE51223

28 I'padux bysxmEm https://m.edso00.ru/QF7YCGQOL
KonTtponbHas pabora o Teme

29 "Koopaunats! https://m.edsoo.ru/LKOMB14WO

rpadpuku. yakmmmn"




BripaxkeHue ¢ nepeMeHHbIMHU.

30 3HaueHUE BBIPAKEHUS C https://m.edso0.ru/04B7K69CL
MIEPEMEHHBIMU
BripakeHue ¢ nepeMeHHBIMH.

31 3HavYeHHE BBIPAKECHUS C https://m.edsoo.ru/IGESL5V3W
NIEPEMEHHBIMH
Bripaxkenue ¢ nmepeMeHHBIMHU.

32 3HaueHHE BBIPAKEHUS C https://m.edsoo.ru/K1SZA3BK8
NIEPEMCHHBIMH
IIpencraBnenue 3aBHCUMOCTH

33 MEXIy BEJIMYUHAMU B BHJIC https://m.edso0.ru/9JS8ZES0D
bopmybl
IIpencraBnenre 3aBUCUMOCTH

34 MEXK]ly BEJINYNHAMU B BUJIE https://m.edsoo.ru/65RHZ0D5L
bopMyJIbI

35 Boruncnenus no popmynam https://m.eds00.ru/2SBIG2EOQQ

36 Breraucnenus o Gpopmynam https://m.edsoo.ru/IMDMNM71Z
YpaBHeHue ¢ 0OJHOU

37 nepemeHHo. Kopenb https://m.eds00.ru/GFFT2PGG5
YpaBHECHHUS

38 CROHCTEA ypaBHEHHi ¢ OnHOI https://m.eds00.ru/4ZRGM137F
MePEeMEHHOM

39 CroiicTsa ypasHeriii ¢ onol https://m.eds00.ruJQBIBM2EA
MepEeMEHHOM

40 PaBHOCMIIBHOCTD YpaBHEHUI https://m.edsoo.ru/F2NRG8J6A
YpaBHeHUE Kak

41 MaTeMaTH4decKas MOJelIb https://m.edsoo.ru/HDX6B6VJZ

peaabHON CUTYyalluH




Yucno kopHEel TUHEHHOTO

42 https://m.edsoo.ru/H2Z806SLJ
YpaBHEHUSA
g el el

43 MO KOPHEH JMHCEHIOTO https://m.edsoo.ru/6GZ41H017
ypaBHECHHUS
Pemenne TEKCTOBBIX 3aj1a4 C

44 IIOMOIIBIO JTUHEHHBIX https://m.edsoo.ru/PGD69ZLBN
YpaBHEHUU
Tusei

45 HHEHHOE ypaBHeHue, https://m.edsoo.ru/MGU31JKA4
coJieprKaIiee 3HaK MOy JIs
KonTponbHas padoTa mo Temam

46 "BeIipaxeHus ¢ nepeMeHHbIMU ", https://m.edsoo.ru/OTTRNI979
"JIunelinple ypaBHEHUS"
Crenels ¢ HaTypal

47 TCHCHE € HATYDAILHBIM https://m.edsoo.ru/GCFH6PRHO
oKasarejieM
Croil

48 BOUCTBa CTETeHHI ¢ https://m.edsoo.ru/ID200MCBY
HATypaJIbHBIM I10Ka3aTeIeM
Croii

49 BOHCTBA CTEIeHH ¢ https://m.edsoo.ru/XX14K8MYE
HATypaJbHBIM ITOKa3aTeJIeM
CBOMCTBA CTEIEHH C

50 BOHCTE CTenet hittps://m.eds00.ru/N2E140WEI
HATYPaJbHBIM ITOKa3aTeJIeM
3anuce Yncia B JECITUYHON

51 MO3UIIMOHHON CUCTEME https://m.edsoo.ru/XY7CHRHMG
CUHCJICHUS
3anuce 4yncia B JeCITUYHON

52 MMO3UILIMOHHOM cUCTEME https://m.edsoo.ru/8ZKLZFFOY
CUMCIICHUS
O .0

53 AHOHICHBL. L AROTICH hittps://m.eds00.ru/LALONI1YS

cTtangaptHoro Bujaa. CteneHnb




OJHOYJICHa

Onuowrensl. OOQHOWIEH

54 crangapTHoro sujaa. CTeneHnb https://m.edsoo.ru/ITUVXINAFH
OJIHOWJIEHA
Muorouiedsl. MHOTrO4YIEH

55 cTtangaptHoro Bujaa. CteneHnb https://m.eds00.ru/CYPGITFK2
MHOIrOYJIeHa
Muorouiedsl. MHOTO4IEH

56 cranaapTHoro Buja. CTerneHb https://m.edsoo.ru/CUFGAC7NE
MHOIrOYJIeHa
C

57 JIOPCHHC 1 BLIHTAHC hittps://m.eds00.ru/99UM3VYJS
MHOT'OYJIEHOB
C

58 JIOICHHEC 1 BhIAHTAHIE https://m.edsoo0.ru/16XBS4X70
MHOT'OYJIEHOB
C

59 JIOICHHE 1 BhIAHTAHIE https://m.eds00.ru/9GOF5FVQS
MHOTI'OYJICHOB
Yy

60 MHOZCEHHIC 1 ACTCHIC https://m.eds00.ru/AL TKUJARC
MHOT'OYJIEHOB
YMHOXeHHE elIeHne

61 MHOIREHHE 1 ACTCHHT https://m.eds00.ru/RIOLLFQ7I
MHOT'OYJIEHOB
Yy

62 MHOYKCHHAC U AICTICHIe https://m.edsoo.ru/lUNXXMT69S
MHOT'OYJICHOB
Yy

63 MHOWKCHHIE H JICIICHIe https://m.edsoo.ru/WUUG6R5DN
MHOT'OYJIEHOB
IIpeo6

64 peobpasopaine Heoro https://m.eds00.ru/BDBM3CRKK
BBIPQKCHHUS B MHOT'OUJICH
[Ipeo6

65 peobpasopaiue Heoro https://m.eds00.ru/6V3LYZNM6

BBIPpAXKCHUSA B MHOT'OYJICH




[TpeobpazoBanue 11€510r0

66 https://m.edsoo.ru/8INDAXRSE
BBIPQXXCHUS B MHOTOUWICH

67 Kopuu MHOTOUIICHA https://m.edsoo.ru/AOJKHVUAP

68 Kopuu MHOrOuneHa https://m.eds00.ru/089RM5NHS
ToxnectBo. TOXKIECTBEHHBIE

69 npeoOpa3oBaHus https://m.eds00.ru/9T3SNCW5RB
anredpandeckux BbIPaKEHU
ToxnaectBo. ToXKIECTBEHHBIE

70 npeoOpa3oBaHus https://m.eds00.ru/00OC82NA2R
anredpanvdeckux BhHIPAKEHUN
ToxnaectBo. ToXKIECTBEHHBIE

71 npeoOpazoBaHus https://m.eds00.ru/DT98DTCZC
anredpanvdeckux BhIPAKEHUN
ToxaectBo. ToxaecTBeHHbIE

72 npeoOpazoBaHus https://m.edsoo.ru/SNASHFMFE
anredpanvdecKux BhIPAKEHUN
ToxaectBo. ToxnecTBeHHbIE

73 npeoOpazoBaHus https://m.eds00.ru/ZQONWOO0CV
anreOpanvdeckux BhHIPAKEHUN

74 Jloka3aTeIbCTBO TOXKICCTB https://m.edsoo.ru/H9YUF66JH
KonTponbhas pabota no remam

75 "CTeneHs ¢ HaTypaIbHBIM https://m.eds00.ru/6MSJCYJD3
nmokazarenem", "MHorouneHsI"

76 KBanpar cymmbt 1 kBazp aTV https://m.edso0.ru/87W26FGW8
Pa3HOCTH JIBYX BBIPAXKCHHM

77 Kpazpar CyMMEI HECKOMERITX https://m.eds00.ru/VDGO3AGCN
BBIPXEHUI

78 Ky6 cymmbr 1 ky0 pazHOCTH https://m.edso0.ru/JWSBNLU3X




JIBYX BBIPaKCHUI

Pa3nocTth KBagpatoB AByX

79 Ny https://m.edsoo.ru/YG9RL7FBU
BBIpOKCHU I
IT

80 POUSBEACHTIE paSHOCTIﬁ " https://m.edso00.ru/59J7CIBIS
CYMMBI JBYX BBIpAXKEHUU
IT

81 POHSBEICHIE pasHOCTI | https://m.eds00.ru/J6SODSEET
CYMMBI JIBYX BBIPaKCHHUI
C 0

82 yMma u prHOCTB KYDOB ABYX https://m.edsoo.ru/ICEHP563F
BBIpOKCHU I
C 0

83 YMM@ H PasHOCTL KYDOB ABYX https://m.eds00.ru/XB92YPXUI
BBIPpAXKCHUU
P

84 ASTIOACHNE MHOTORICHA Ha https://m.eds00.ru/K5RB530JP
MHO>KUTEH
[IpousBenenue pazHocTH

85 CYMMBI ABYX BHPDRCHUT, https://m.edsoo.ru/IEWYJ3B6M
CyMMa U pa3HOCTh KyOOB JIBYX
BBIPAKECHUI
P

86 ATOIMCHIE MIOTOTICHA Ha https://m.edsoo.ru/W2CVA9180
MHOXUTECIIN
B 0

87 PIHCECCHIE ODIIETO https://m.eds00.ru/6D06DY4JK
MHOHTEIS 32 CKOOKH

88 Merton rpynnupoBKu https://m.edsoo.ru/9ENP7VODU
KonTponbhas pabota no teme

89 "DopMyIIBI COKPAIIEHHOTO https://m.edsoo.ru/I4SBNNMXY
YMHOKEHHS"

90 I[emeOCTB HEIBIX JHee. https://m.edsoo.ru/FYOGK8UGT
CBoiicTBa JeIUMOCTHU

91 JIeTuMOCTB IIENIBIX YHCEII. https://m.edso00.ru/Q8D69XTHL




CBoiicTBa JeIUMOCTHU

HpOCTLIe H COCTAaBHBIC YHCJIA.

92 . . https://m.edsoo.ru/BZDDKCZNN
YETHbIE U HEUETHBIE YuCia
[Ipusnaku nenumoctu Ha 2, 4,

93 https://m.eds00.ru/O9UG9Y LXX
8,5,3,6,09,10, 11 D

94 Hpusiaiu gexumoctn Ha 2, 4, https://m.eds00.ru/JRCQB4X1C
8,5,3,6,9, 10, 11 S./M.EC800.
[Ipu3Haky nenMMOCTH CyMMBI U

95 MIPOM3BEICHUS LIEIIBIX YUCEIT https://m.edsoo.ru/3Z9582SNY
[PH PELICHNH 3a1a4
HauOospmuii 001mui [eIuTenb

96 Y HaMEHBbIIIee 00IIee KpaTHOE https://m.edsoo.ru/GLX6B8NDO
JIBYX 4HUCEN

97 B3aumHoO mpocTeie uncia https://m.edsoo.ru/2ZSUU3H2I
A E .

98 aroputy Epictana. Jlenenue c https://m.edso0.ru/3B1U31WGY
OCTaTKOM
C

99 DABHEHITT HEBIX HUCET O https://m.eds00.ru/HITOROXXH
MO/TYJIF0 HATYypPaJIbHOTO YKCIIa
e .

100 H}ieHHaﬂ ymcz, ¢& https://m.edsoo.ru/7LMCFGOQ1
CBOMCTBA
Teit .

101 MHeiiHas pyHiuns, e¢ https://m.eds00.ru/PKIP1H5X6
CBOMCTBA
Teit .

102 AreHHa Pynicus, e https://m.eds00.ru/8Q9JDFBEV
CBOICTBA

103 I'padux nuneitHoON QyHKIUN https://m.edso0.ru/AX7SXCBIR

104 ['padux nuHEHHON PYHKITUN https://m.edso0.ru/90X3JEL4R

105 I'paduk nmuneitHOM QyHKIIMN https://m.eds00.ru/8074AXLVH




106 I'paduk nuHEHHON QYHKITUN 1 https://m.edsoo.ru/KF2QILXAN
107 I'paduk pynkumm y = | X | 1 https://m.edsoo.ru/EULLDRZZT
108 I'paduk GyHkIHM y = | X | 1 https://m.eds00.ru/42QSI1S6W
109 I'paduk byakpmM y = | X | 1 https://m.edso0.ru/2J1U33090
110 I'paduk pyHkumn y = | X | 1 https://m.edsoo.ru/5CJI81019
111 Kycouno-3anannsie pyHkuuu 1 https://m.edsoo.ru/CS9VNCJIH
112 Kycouno-3agannsie pyHKINN 1 https://m.edsoo.ru/OFOCTYY1B
113 Kycouno-3anannsie pyHkuuu 1 https://m.edsoo.ru/FIER77CYS
114 Kycouno-3amannbie pyHKIun 1 https://m.edsoo.ru/WCAG6RBPL
KonrtponbHas padora mo remam
115 "lenumocts", "JInnelinas 1 https://m.edsoo.ru/AGAK8UN27
bysakus"
116 ¥/ PaBHEHHE C ABYMsT 1 https://m.edsoo.ru/VHGZZAVC4
MePEeMEHHBIMHI
117 :f;:;fﬁi; A 1 htps://m.eds00.r/KPOUPLDYQ
118 Ppadpuc aumefitioro ypashetis 1 https://m.edsoo.ru/YUT606KZF
C IByMsI IEPEMEHHBIMH
119 Tpacpuc HEHHOO ypaBHeHis 1 https://m.eds00.ru/2AQSH3KOX
C IByMs IEPEMEHHBIMHU
CucTtemMbl TUHEHHBIX
120 YpaBHEHUH C IBYMs 1 https://m.edsoo.ru/UFFM8S3UA
IepPEeMEHHBIMHU
CucreMbl TUHEHHBIX
121 ypaBHEHUH C ABYMS 1 https://m.edso00.ru/KJIKQOMBPN
TIepPEMEHHBIMH
122 I'paduueckuit meTon pereHus 1 https://m.edso0.ru/ASOF6D3WQ




123

CHCTEMBbI JINHEHHBIX YPaBHEHUN
C ABYMs IEPEMEHHBIMU

['padpuaeckuii MmeToa perieHus

CHCTEMBbI JINHEHHBIX YPaBHEHU
C IByMs1 IEPEMEHHBIMU

https://m.edsoo.ru/P7JOFXVNT

124

Pemienne cucrem TUMHEHMHBIX
YpPaBHEHUH C JBYMsI
MIEPEMEHHBIMU METOJIOM
IMOJICTAHOBKH Y METOJIOM
CJIOJKEHMSA

https://m.edsoo.ru/OXHFHNC5M

125

Pemenne cucremM THMHEHMHBIX
YpPaBHEHUH C JBYMsI
MEPEMEHHBIMU METOJIOM
MOJICTAHOBKH M METOJIOM
CIIOKCHUS

https://m.edsoo.ru/GBXTK0214

126

Pemenne cucremM THMHEHHBIX
YpPaBHEHUU C JIBYMsI
MEPEMEHHBIMU METOJIOM
MOJICTAHOBKH M METOJIOM
CIIOKCHUS

https://m.edsoo.ru/N79C11X2V

127

Cucrema ByX JIMHEHHBIX
YpaBHEHMH C IByMsI
NEePEMEHHBIMH KaK MOJIENb
peasbHON CUTyaluu

https://m.edsoo.ru/5G5CFZVP9

128

KonTponbhas pabota no teme
"CucTemMbl JIMHEHHBIX
ypaBHenuii"/ Beepoccuiickas
npoBepouHas pabora

https://m.edsoo.ru/IHKOINQQZ

129

Hrorosast koHTpoOIbHAs paboTa

https://m.edsoo.ru/XVVJW8YUI




130

131

132

133

/ Beepoccuiickas mpoBepoOvHast
pabora

[ToBTOpeHue u 0600IIEHNE.
Pemrenne cucrem TUHEHHBIX
ypaBHEHUH C ABYMS
MePEMEHHBIMH METOJIOM
IIOJICTAHOBKH M METOIOM
CJIOJKEHMUS

[ToBTOpEeHME K 00OOIIEHNE.
CremneHb ¢ HATypaJbHBIM
[OKa3aTeyieM

[ToBTOpenue u 06o0IICHNE.
OnHOYJICHBI U MHOTOUJICHBI.
ToxxnecTBEeHHBIE
npeoOpazoBaHus
anreOpanyecKux BBIPAKESHHH

[ToBTOpEeHue u 060061IEHNE.
DopMyIIbl COKpALIEHHOTO
YMHOXKEHUS

https://m.eds00.ru/44WC51GBS

https://m.edsoo.ru/XELVJ8GMH

https://m.edso0.ru/0G7DD41GQ

https://m.edsoo.ru/7HOH9YSJ1

134

[ToBTOpeHue u 0600IIEeHNE.
Koopaunats! u rpaduxu.

https://m.edsoo.ru/6UXE1GSZ4

135

136

[ToBTOpenue u o6o0IICHNE.
Jluneitnast pyHkuus u e€
CBOMCTBA

[ToBTOpenue u o6o0IICHNE.
Pemienue cuctem TMHEHHBIX
YpPaBHEHUU C IBYMsI
HepeMEHHBIMH

https://m.edsoo.ru/ESBCM9LP8

https://m.edsoo.ru/EZ6469JMD




[ToBTOpeHmE 1 0600IIEHNE.
137 Pemrenue cucreM TMHEHHBIX
YpPaBHEHUU C JBYMsI

MNEPCMCHHBIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

137

https://m.edsoo.ru/ROIN8VVS5WM




8 KVIACC

KoauuecTBO 4acoB

Ne Hara DJIeKTpOHHbIe U pPOBbIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi o0pa3oBaTe/ibHbIE pecypchl
padoThbI padoThI

1 YuciioBbie HEPABEHCTBA 1 https://m.eds00.ru/OZWVDGBGC
CaoiicTBa 4MCIIO

2 POHETE THEIOBRE 1 https://m.eds00.ru/33WZFINUY
HEPaBEHCTB
CBolicTBa YMCIOBBIX

3 1 https://m.edso00.ru/GVIC6Q2E9
HEPABEHCTB

4 Jloka3zaTenbCcTBO HEPABEHCTB 1 https://m.edsoo.ru/3EDMOKF7X
HepaBeHCTBO ¢ mepeMeHHOMH.

5 Crtporue u HECTpoTHe 1 https://m.edsoo.ru/L5W5VJHBO
HEpaBEHCTBA
HepaBeHcTBO ¢ mepeMeHHOi.

6 Crporue u HecTporue 1 https://m.edso0.ru/KCQXX3EIO
HEpaBEHCTBA
CnoxxeHue 1 yMHOXKEHUE

7 AMCTIOBBIX HEPABEHETE. 1 https://m.eds00.r/OWXIJHGMHV
OueHuBaHuE 3HAYEHUS
BBIPAXKCHUS
CiioxeHue 1 yMHOXKEHUE

8 AMCIOBBIX HEPABEHETE. 1 https://m.edso0.ru/2R0JIM1L4
OueHuBaHuE 3HAYEHUS
BBIPAXKCHUS
[TonsiTHe 0 penieHnu

9 HEpaBEHCTBA C OJHOU 1 https://m.edsoo.ru/AOSWMVQHP

nepeMeHHoM. MHOXecTBO




10

pelieHni HepaBeHCTBA

[IonsaTue o pemennn
HEpaBEHCTBA C OAHOU
nepeMeHHoi. MHOXeCcTBO
peLIeHU HEPaBEHCTBA

https://m.edsoo.ru/TCZZZT3AC

11

PaBHOCHIIBHBIE HEPABEHCTBA.

HepasenctBo-ciencraue

https://m.edsoo.ru/75DN2F510

12

13

HucnoBsle IPOMEKYTKH
JluHeliHOE HEpaBEHCTBO C

OJHOU IEPEMEHHON U
MHOECTBO €T0 PeIICHUM

https://m.edsoo.ru/5SBPROIZNP

https://m.edsoo.ru/S904YFRI3

14

Penienue nuHeHHBIX
HEPABEHCTB C OJHOMN
IIEpEMEHHOMN

https://m.edsoo.ru/K2FILKHRR

15

16

17

18

Pemenne nuHeHHBIX
HEPABEHCTB C OJHOM
MePEMEHHOMN

Pemenne muHeNHBIX
HEPABEHCTB C OJHOMN
MIEPEMEHHOMN

CucreMbl TUHEHHBIX
HEPABEHCTB C OJTHOM
MEPEMEHHOM
CHcTeMBbl TMHEHHBIX
HEPABEHCTB C OJTHOM
MEPEMEHHOM

https://m.edsoo.ru/ZBX0V6018

https://m.edsoo.ru/LC79B2P24

https://m.edso0.ru/DK9VNIROG

https://m.edsoo.ru/FGXKB948U

19

Penrennie TeKCTOBBIX 3a1a4 C
IIOMOIIBIO JIMHEUHEIX

https://m.edso00.ru/915POW2SV




HEPaBEHCTB C OJIHOU
MEPEMEHHOMN

KonTponbhas pabota no teme

20 " " https://m.edsoo.ru/3VAUC23NH
Hepapenctra

21 KBanpaTtHbie KOpHU https://m.edsoo.ru/LHOBF1FX6
A eThye 7 7

22 pupueriy CKHIE KPA/IPATHRIH https://m.edso0.ru/P2QYBY5SR
KOPEHb U €ro CBOMCTBA
A €TUYECKHUHU KBaJipa 7|

23 pugmeri Kmi KBalpaTHbH https://m.edsoo.ru/WO0IUYB68Q
KOPEHb U €ro CBOMCTBA
[ToHsATHE HpPALIMOHAIIBEHOTO

24 yucna. JlelcTBus ¢ https://m.edsoo.ru/TQWWRB2RF
I/IppaIII/IOHaJII)HI)IMI/I qucJiaMHu
Croii . .

25 BOHCTBA CHCTBIH € https://m.edsoo.ru/F8G6BP217
UppaAlMOHATIBHBIMU YHCIIAMHU

26 CBolicTBa ACHCTBHUH ¢ https://m.edsoo.ru/SESDTWDTE
UppaAMOHATIBHBIMU YHCIIAMHU
Croil N .

27 BOHCTBA JICHCTBIH € https://m.edsoo.ru/IE88X47Y0
I/IppaHI/IOHaJ'IBHBIMI/I qUuciiaMu
C

28 PABHCHHE HPPALHOHATLHBIX https://m.edso00.ru/M691Y 33 X6
qyrcel
C

29 PABHCHHE HPPAllHOHATHHAIX https://m.eds00.ru/GOBCM7TV6
qyrcel
MHoxecTBO IeCTBUTEILHEIX

I

30 HHCCI. LPCHCTABICHHA O https://m.eds00.ru/lIDRONRLJ
pacnmpermx YUCIIOBBIX
MHOXECTB

31 JlomycTimbie 3HaueHHA https://m.edso0.ru/87J8QFTMX

NEPEMCHHBIX B BBIPAXKCHUAX,




32

33

coJiepKalux apumeTuyecKue
KBaJlpaTHbIE KOPHU

JlonycTumble 3HaYCHUS
MEPEMEHHBIX B BBIPAKCHUSIX,
coJiepKalux apugmeTuyecKue
KBaJIpaTHbIEC KOPHU

ToxxnmecTBEeHHBIC
npeoOpa3oBaHMs BBIPAKEHUH,
coJiepXKaiux apuhMeTHICCKIE
KBaJIpaTHbIE KOPHU

https://m.edso0.ru/95UB7W9KB

https://m.edsoo.ru/5VYUW?257C

34

ToxnecTBeHHbIE
npeoOpa30BaHMsl BEIPAKEHUH,
coJiepKalux apumeTuyecKkue
KBaJpaTHbIE KOPHU

https://m.edsoo.ru/lJZHKXNG6ND

35

ToxxnmecTBeHHBIE
npeoOpa30BaHMsl BRIPAKEHUH,
cojiepxanux apupMeTuIecKue
KBaJpaTHbIE KOPHU

https://m.edsoo.ru/UZOMHTA2S

36

ToxxnmecTBeHHBIE
npeoOpa3oBaHMs BEIPAKEHUH,
coJiepxanux apupMeTuIecKue
KBaJpaTHbIE KOPHU

https://m.edso0.ru/YJS8POPBTG

37

38

KonTponbhas pabota no teme
"KBagparsslii KOpeHs"

KBanpaTtHOoe ypaBHEHUE

https://m.eds00.ru/6 TANTHQ4J

https://m.edsoo.ru/A41INMF71W

39

dopmyia KOpHEW KBaIpaTHOTO
ypaBHeHus. KonnuecTBo
JIEUCTBUTEIIBHBIX KOPHEH

https://m.eds00.ru/SJIGYLDD70




40

KBaApaTHOI'O YPaBHCHUA

dopMya KOpHEW KBaIpaTHOTO
ypaBHeHus. KonnuectBo
JIEUCTBUTEIIBHBIX KOPHEH
KBaJ[paTHOI'O YPaBHEHUS

https://m.edsoo.ru/VH91INHOV

41

dopMya KOpHEW KBaIpaTHOTO
ypaBHeHus. KonnuecTBo
JIEUCTBUTEIIbHBIX KOPHEH
KBaJPaTHOT'O ypaBHEHUS

https://m.edsoo.ru/PIZNOYNOS

42

dopMmya KOpHEW KBapaTHOTO
ypaBHeHus. KonnuecTBo
JIEHCTBUTEIIBHBIX KOPHEH
KBaJIpaTHOI'O ypaBHEHUs

https://m.edsoo.ru/1F15GM6TO

43
44

Teopema Buera

Teopema Buera

https://m.edsoo.ru/\WN8GHADO6

https://m.edsoo.ru/TS2GFBQVB

45

YpaBHEHUSs, CBOAUMBIE K
JUHEWHBIM YPAaBHEHHSIM WM K
KBaJPaTHBIM YpaBHEHUSIM

https://m.edsoo.ru/B7ZINTJT4

46

47

48

YpaBHEHUs], CBOIUMBIE K
JIMHENHBIM YPAaBHEHMSIM WM K
KBaJPaTHBIM yPaBHEHUSAM

KBanpaTtHOoe ypaBHeHue C
napameTpoM

Pemenne kBagpaTHbIX
YPaBHEHUH ¢ ITapamMeTpamu

https://m.edsoo.ru/X8AR3P8V1

https://m.edso0.ru/GB9A97TWUM

https://m.edsoo.ru/HO1EJ7SHM

49

Pemienue kBagpaTHBIX
YpaBHEHUH C MMapaMeTpamu

https://m.edsoo.ru/0C82H4CG9

50

Pemenne kBagpaTHbIxX

https://m.edsoo.ru/BRSIWUQI1IN




51

YpaBHEHUH, COJIEPKAIINX 3HAK
MOYJIst

Pemenue kBagpaTHbIX
YpaBHEHUH, COJEPKAIINX 3HAK
MOJTYJISI

https://m.edsoo.ru/4XYQE12CU

52

YpaBHEHHE Kak
MaTeMaTh4yecKasi MoJIeb
peasbHOM cUTyaluu

https://m.edsoo0.ru/8S3ALEC9G

53

54

55

Pemenne TeKCTOBBIX 33124 C
IIOMOIIBIO KBAIPAaTHBIX
YpaBHEHUU

KonTponbhas pabota no Teme
"KBanpaTHble ypaBHeHuUs"

Parnmonansubie BBIPpAXKCHUA

https://m.edsoo.ru/TKGDZD510

https://m.eds00.ru/4APTVPJTOT

https://m.edsoo.ru/PZE6RFM1S

56

57

58

59

ToxxnmecTBeHHBIE
npeoOpa3oBaHUs
palvoOHATBHBIX BHIPAKEHUM

ToxecTBeHHBIC
npeoOpazoBaHus
panuoOHaJIbHBIX BBIpa)KeHI/Iﬁ

Tox/1eCTBCHHBIC
npeoOpazoBaHus
palMOHALHBIX BBIPAKCHUH

ToxxnmecTBeHHBIE

npeoOpazoBaHus
palruOHaJIbHBIX BBIpa)KeHI/If/i

https://m.edsoo.ru/OCJPJOYHD

https://m.edso00.ru/5JCX3ZJT6

https://m.edsoo.ru/6HI8IJHBQ

https://m.eds00.ru/CTWEYTPQO

60

Anrebpanueckasi 1po0b.
JomycTrumMble 3HaYEHUS

https://m.edsoo.ru/MWVCSRKOMA1




MEePEMEHHBIX B APOOHO-
palOHATBHBIX BBIPAKEHUSIX

Anrebpanueckasi 1po0b.
JlomycTumble 3HAUYCHUS

61 https://m.edsoo.ru/Z0MLJIJN3BB
MEPEMEHHBIX B APOOHO-
parMOHAaIbHBIX BBIPAKECHUAX
Anrebpanueckasi 1poOb.

62 HlomycTumbie sHAtCHNS https://m.edsoo.ru/JE2DR44SS
IIEPEMEHHBIX B APOOHO-
parOHAIbHBIX BEIPAKECHUAX
o .

63 CHOBHOC CBOHfTBO https://m.edsoo.ru/ZZBL K8Q8F
anreOpandeckor Apodu
o .

64 CHOBHOE CBOHfTBO https://m.edso0.ru/B307RTUUN
anredpandeckoi Jpoou

65 Croxenne 1 BHqHTaHH? https://m.edso0.ru/DJLCCSLHX
anreOpandyecKkux aApooeit
C

66 JIOKEHHE 1 BHqHTaHH? https://m.edsoo.ru/D8H7SANVF
anredpanveckux apooei
v

67 MHOCEHIC 1 neneHHev https://m.edsoo.ru/GK2N96BN5
anredpandeckux apooeit

68 Y MHOKEHHE H JIENICHHE hittps://m.eds00.ru/OBDK9026G
anreOpandyeckux apooeit
v

69 MHOZCCHIC T ACICHHC https://m.eds00.ru/Q5J2AFZ56
anredpandeckux apooeit
B 0 i

70 OIBCHCHME AT COPAMICCKON https://m.edso0.ru/5S0ECO02WS
JpoOY B CTETICHB
K 0

71 OFTPOILHAT PaboTa IO Tene https://m.edso0.ru/BOWQBB790

" JIpoOHO-paIMoHATLHBIC




72

BbIpakKeHHs"

JpoOHO-panoHalbHbIC
ypaBHEHUS

https://m.edso00.ru/S2JOXVPSG

73

Pemenue npo6HO-
palMOHAIbHBIX YPABHEHUH,
CBOIAIIINXCA K JIMHEHHBIM
YPaBHEHUSAM

https://m.edsoo.ru/JYBFNNACG

74

75

76

77

78

Pemenue npo6HO-
palMOHAIBHBIX YPAaBHEHUH,
CBOIAIIINXCSA K JIMHENHBIM
YPaBHEHUSAM

Pemenne npoGHo-
paIMOHATILHBIX YPaBHEHHUH,
CBOJISIINAXCS K JINHEHHBIM
YpaBHEHUSIM

Pemenue npo6HO-
palMOHAIILHBIX YPaBHEHHIA,
CBOOAIINXCA K KBaAPaTHBIM
YPaBHEHUAM

Pemenue npo6HO-
palMOHAIILHBIX YPAaBHEHHIA,
CBOJIAIIIUXCS K KBaJIPATHBIM
YPaBHECHUAM

Pemenue npo6HO-
palMOHATILHBIX YPAaBHEHHIA,
CBOJISIIIUXCS K KBAJIPATHBIM
YpPaBHEHUAM

https://m.edso0.ru/8SNXRSWSNX

https://m.edsoo.ru/8YED2XKO0OW

https://m.edsoo.ru/BKAW4UC20

https://m.edsoo.ru/AAH5ED4RB

https://m.edsoo.ru/EYJOJBCRZ

79

Pemenue nqpo6HO-

https://m.edsoo.ru/NUM440HKZ




80

palOHaIbHBIX YPABHEHUM
METOJIOM 3aMEHBI IEPEMEHHON
Pemenue nqpo6HO-

paloHaIbHBIX YPaBHEHUH
METOJIOM 3aMEHbI IIepEMEHHOM

https://m.edsoo.ru/INV6MPXTK

81

Pemenue npo6HO-
palOHAIBHBIX YPABHEHUN
METOJIOM 3aMEHbBI TIEPEMEHHO

https://m.edsoo.ru/SKYFWW3NG

82

83

84

85

Pemenue npo6HO-
PaLMOHATILHBIX YpaBHEHUI
METO/I0M 3aMEHBI IEPEMEHHON

Penienne TekCTOBBIX 33514 €
MTOMOIIIBIO APOOHO-
panuoOHaJIbHBIX ypaBHeHI/Iﬁ
PenieHne TeKCTOBBIX 337124 €
MOMOIIIBIO APOOHO-
palMOHATBHBIX YPaBHECHUI
Pemrenye TeKCTOBBIX 3a7a4 C
MOMOIIIBIO APOOHO-
palMOHATIBHBIX YPaBHCHUN

https://m.eds00.ru/3SMCO9GKT6W

https://m.edsoo.ru/MU4WDK5CO

https://m.edsoo.ru/POKEOYHOU

https://m.edsoo.ru/DISORBJY|

86

Pemenye TeKCTOBBIX 3a7a4 C
MTOMOIIBIO APOOHO-
palMOHAIBHBIX YPABHEHUI

https://m.edso0.ru/70QTWYABO

87

Pemenye TeKCTOBLBIX 3a7a4 C
MTOMOIIBIO APOOHO-
palMOHAIBHBIX YPABHEHUHN

https://m.edsoo.ru/CMKBHAHZK

88

Perrenue TeKCTOBBIX 3a7a4 C
MOMOIIBIO APOOHO-

https://m.edsoo.ru/XM28KSID4




89

paloHaIbHBIX YPaBHEHUH

I'paduueckas uaTEpIIpETAIIUST
YpaBHEHUII ¢ IByMs
HepeMEHHBIMH

https://m.edso0.ru/M3X7Q1LT2

90

KontponpHas pabora o Teme
" JIpoOHO-palnOHAILHBIC
ypaBHEeHHUA"

https://m.edso00.ru/9G5S7X5ND

91

92

OO6nactb onpenesneHus u
MHOECTBO 3HAUYCHHI (DyHKIIHA

OO6nacth onpeaeneHus u
MHO>KECTBO 3HAUCHUN (YHKIIUU

https://m.edsoo.ru/6R4A2ZY NP

https://m.edso00.ru/0OZ9C2759T

93
94

Crioco0bI 3a1aHust PyHKIUIH

I'paduk pynkunu

https://m.edsoo.ru/LGPBGM2UA

https://m.edsoo.ru/AKF31D7PQ

95

UreHue cBOICTB PYHKIMHU 110 €€
rpa¢uxy. [Ipumeps! rpaduxos
(GYHKLIUH, OTpakaroLIX
peasbHbIE TPOLIECChHI

https://m.edsoo.ru/VHYQ8UK4T

96

DyHKIMH, ONUCHIBAIOIINE
IpsIMyI0 U 00OpaTHYIO
MPONOPLIMOHATIBHBIE
3aBUCHUMOCTH, UX TpaduKu

https://m.edsoo.ru/7BORIJXD9G

97

DyHKIMH, ONMCHIBAIOIINE
IpsIMyI0 U 0OpaTHYIO
MPONOPIIMOHATBHBIE
3aBUCHUMOCTH, X TpaduKu

https://m.edso0.ru/U3OXDSZ1A

98

OyHKINY, OTTHCHIBAIOIINE
PSIMYI0 U 00paTHYIO
POTIOPIIMOHATILHBIE

https://m.edso0.ru/XI3XOSTDN




3aBHCUMOCTH, UX TpaduKu

99 Oyukuus Y = x2 u e€ cBoiCTBa 1 https://m.edso0.ru/NC2E51INXX
100 OyHkus Y = X2 u e€ cBoiCTBa 1 https://m.edsoo.ru/XY7E4AGYM
101 Oynknusa Y = X3 u e€ cBoicTBa 1 https://m.edsoo.ru/NEINOIUZ0
102 OyHKIHS Y =K/X U €€ CBOHCTBA 1 https://m.edso00.ru/073JPMSUQ
103 OyHKIHSA Y =K/X U €€ CBONCTBA 1 https://m.edsoo.ru/2Z5D65A74
104 @yHKIMS Y =VX U €€ CBOMCTBA 1 https://m.edsoo.ru/IOJNAN4PX
105 Kourposbiiaz pabora o reme 1 https://m.edsoo.ru/JAFL868YY
"OyHkuun"
106 CrereHs ¢ 1eIbIM IMoKa3aTeIeM 1 https://m.edso0.ru/2HCKT2BPK
107 (CBOHCTEA CTEMICHN C LCTBIM 1 https://m.eds00.ru/616P6HOB4
MoKasarejeM
108 (-BOHCTBA CTEIICHH C LICTbIM 1 https://m.edsoo.ru/QGH2LY1FR
MoKazareiaem
109 CBOHCTBa CTENCHH C IEMbM 1 https://m.edso0.ru/8W8TEXWWOQ0
MoKa3aTeyeM
[TpeoOpazoBanue BhIpaKEHHH,
110 COJIEpIKalINX CTENEHU C LEIBIM 1 https://m.eds00.ru/CS8YAVIVM
MoKa3aTeyieM
[IpeoOpaszoBanue BEIpaKEHUH,
111 COJIEpXKAaIINX CTENEHU C LIETbIM 1 https://m.edso0.ru/QOADXFHX5
MoKa3aTeyieM
[IpeoOpazoBanue BBIpaKEHUH,
112 COJIEpXKAaIINX CTEIIEHU C LETbIM 1 https://m.edsoo.ru/H7RAS6IFL
MoKa3aTeyieM
113 CranmapTHBII BU Ynca https://m.edsoo.ru/YIN1E9GIJ
114 CranpapTHbIi BUJ Yncia https://m.edso0.ru/D3COZS39W




115

116

117

JlefcTBUS ¢ YKCIaMH,
3allMCaHHBIMU B CTAaHAAPTHOM
BUJIC

JlefcTBUS ¢ YnCIaMH,
3aMMCaHHBIMK B CTAHIapTHOM
BHJIC

Pazmepb1 00beKTOB
OKPYKAaroIIero Mupa,
JUTUTEIIBHOCTD MPOIIECCOB B
OKpYXKaloIeM MUPE

https://m.edsoo.ru/SPALEXE32

https://m.edso0.ru/0J7P940QF8

https://m.edsoo.ru/YODLAPOXU

118

Pa3mepbr 00beKTOB
OKPY’KaloIIero MUpa,
JUTATEIIEHOCTD TIPOIIECCOB B
OKpYXKaroIeM MUPe

https://m.edso0.ru/R670ZXX60

119

Pa3mepb1 00beKTOB
OKpY’KaroLIero MUpa,
JUINTEJIBHOCTD IPOLIECCOB B
OKpYXarolleM MUpe

https://m.edsoo.ru/0Q6B044E6

120

121

Jlenenue ¢ ocraTkom

CpaBHCHI/ISI OCJIBIX YHUCEI I10
MOAYJIFO HATYPAJIbHOTO YHCJIa

https://m.edso0.ru/NC2GSKM92

https://m.edso0.ru/9X2Y8WUQS

122

CpaBHeHI/IH OEJIBIX YHUCEI I10
MOAYJIIO HATYPAJIBHOT'O YHCJIa

https://m.eds00.ru/ASEQTCLOP

123

124

CaolicTBa CpaBHEHUH O
MOZIYITIO
CBolicTBa CpaBHEHHUH 11O
MOJIYJIO

https://m.edsoo.ru/2MUOP4HY K

https://m.edso0.ru/JUOITNGTB

125

OcTaTku CyMMBI U

https://m.edsoo.ru/RQGO8Y4E7




126

127

MPOU3BEICHUS IO TAHHOMY
MOJ1YJIIO

KonTponbnas pabota no remam
"Crenean", " Jlenmumocts'"/
Bcepoccuiickast mpoBepoyHas
pabora

Wrorosas koHTpoJsibHAsA paboTa

/ Beepoccuiickasi mpoBepoUHast
pabora

https://m.edso00.ru/JVZKFMS8C

https://m.edsoo.ru/ME1CAJJF]

128

[ToBTOpenue u 06o0IICHNE.
Penienue nuHeHHBIX
HEPABEHCTB C OJHOM
NIEPEMEHHOM U CHCTEM
JIMHEWHBIX HEPABEHCTB C OJIHOM
IIEPEMEHHOMN

https://m.edsoo.ru/B85QKCEG7

129

130

131

[ToBTOpeHue u 060061IEHNE.
Pemenue nuHeHbIX
HEpPaBEHCTB C OJJHON
NEpEeMEHHOI U cucTeM
JMHEWHBIX HEPABEHCTB C O/IHOM
[IEPEMEHHOMN

[ToBTOpenue u o6o0IIEHNE.
ToxxaecTBEHHBIC
npeoOpa3oBaHus BEIPaKEHHH,
COZIepIKaIIUX apru(PMETHUECKHE
KBaJIpaTHbIC KOPHU
[ToBTOpenue u o6o0IIeHNE.

Pemenne kBagpaTHbIxX
ypaBHeHUU. Pemienue

https://m.edsoo.ru/QRM85GZ19

https://m.edsoo.ru/PYKFJFL68

https://m.edsoo.ru/M\WVOYNM9ISXM




132

TEKCTOBBIX 3aJa4 C IIOMOIIbIO
KBaJPaTHBIX YPaBHEHUU

[ToBTOpeHuEe 1 0600IIEHNE.

Pemienue 3amgayu u3 peajabHOU
SKU3HHA

https://m.edsoo.ru/USHZHSPWB

133

[ToBTOpenue u o6o0IIeHNE.
ToxnecTBeHHbIE
npeoOpa3zoBaHUs
palMOHAIIBHBIX BBIPAKEHUH

https://m.edsoo.ru/0JJ6YNK8P

134

135

[ToBTOpenue u 06o0IICHNE.
Pemenue npo6HO-
palMOHAIBHBIX YPAaBHEHUH,
CBOJISIITMXCSI K JIMHEHHBIM HITH K
KBaJIpaTHBIM YPABHECHUSIM.
Pemrenne TekcTOBBIX 3a/1a4 C
MOMOIIIBIO APOOHO-
palMOHAIBHBIX YPABHEHUN

[ToBTOpenue u o6obIIEeHHE.

Pemenne TekCTOBBIX 3aga4
pa3iInIHbIMU criocodamu

https://m.edsoo.ru/WVDAGTMM7

https://m.edsoo.ru/Y74J67D8Z

136

[ToBTOpenue u 0600IIEeHNE.
Pemenue 3anau u3 peanbHoOU
SKA3HU

https://m.edsoo.ru/NVFVCOIFK

OBIIEE KOJIMYECTBO YACOB 110
[TPOT'PAMME

136




9 KVIACC

Ne
n/n

Tema ypoka

Oynknusa. CBoicTBa QYyHKIIHN:
HyJH QYHKIUH, TPOMEKYTKH
3HAKOIMOCTOSIHCTBA (DYHKITUH,
POMEXKYTKH BO3PACTaHHs U
yObIBaHus (HyHKIMU, YETHBIE U
Heu€THBIE PYHKINH,
HanOoIbIIIee M HANMEHBIIIEE
3Ha4YeHUs1 QYHKINU

KoaudecTBo 4acoB

Bcero

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThbI

Jlara
U3yYeHUS

DJIeKTpPOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE Pecypchl

https://m.edsoo.ru/MYAF63PZ7

@Oynkius. CoiicTBa QyHKIMIMA:
HyJIN (YHKIUH, TIPOMEKYTKHU
3HAKOIOCTOSHCTBA (DYHKIIUH,
MIPOMEXYTKH BO3pacTaHUs U
yObIBaHUs (PYHKIUU, YETHBIE U
Heu€THbIE (PYHKIUH,
HauOoJblIee U HAUMEHbIIIee
3Ha4YeHUsl QYHKIUU

https://m.edsoo.ru/EMWRP8QDT

[Toctpoenue rpadukoB GpyHKIMN
C TIOMOIIIBIO TTPeoOpa30BaHUM

https://m.edsoo.ru/Q8VXIHH9A

IToctpoenue rpadukoB GpyHKIHI
C MIOMOIIIBIO TpeoOpa3zoBaHMi
KBanparnsiii Tpéxunen. Kopuu
KBaJPaTHOI'0 TpEXUJICHA

https://m.edso0.ru/3821717GH

https://m.edso0.ru/54Q581LOQ

Paznoxxenue kBapaTHOTO

https://m.edsoo.ru/CBZ9XU0OML




TpEXuJieHa Ha JIMHEHHbIE
MHOXHUTEIN

Paznoxenne KBaJApaTHOI'O

TpEXuJieHa Ha JIMHEHHbIE
MHOXKHUTEIHN

https://m.edsoo.ru/5PA63H4BA

KBangparuunas ¢pyHkuus u eé
CBOMCTBa

https://m.edsoo.ru/AFZLAFAOB

10

11

[Tapaboia, KOOpAMHATEI
BEPIIMHBI TapaloIIbl, OCh
CUMMETPUU N1apaboJIb

[Toctpoenue rpaduka
KBaIpaTUYHOMN (PYHKIIHH
[TocTpoenue rpaduka
KBaIpaTUYHON (PYHKIIHH

https://m.edsoo.ru/H64RHOC72

https://m.edsoo.ru/RWWJOW13M

https://m.edsoo.ru/NKOMV16GJ

12

13

14

15

[Toctpoenue rpaguka
KBaJIpaTUYHON (PYHKIIMH

[Tonoxxenue rpaduka
KBaJIpaTHYHOMN (PYHKIINH B
3aBHCHUMOCTH OT €€

K03 (HULIIEHTOB

[Tonoxxenue rpaduka
KBaJIpaTUYHOHN (PYHKIINH B
3aBHCHUMOCTH OT €€

K03 (HULIIEHTOB
Hcnonb3oBaHue CBONMCTB
KBQIPAaTHYHON QYHKIIMH JUIS
pelIeHus 3a1a4

https://m.edso00.ru/0QISPNY60

https://m.edso0.ru/OUGCLIERX

https://m.edsoo.ru/ZNPPR54U8

https://m.edso0.ru/25LWY37WK

16

Hcnonb3oBanue cCBOUCTB

https://m.edsoo.ru/EDAGDSAWE




17

KBaJApaTUIHON QYyHKIIUH TS
perieHus 3a1a4y
Hcnonrs3oBanne CBONMCTB
KBaJpaTUYHON QYyHKIIUH TS
perieHus 3ana4y

https://m.edsoo.ru/5JULP089P

18

Crenennble QyHKIMH C
HATYypaJbHBIMH ITOKa3aTeISIMH,
uXx rpaduKu u CBOWCTBA

https://m.edsoo.ru/ABO9EFLOU

19

20

21

22

Crenennblie QyHKIMH C
HATYpaJbHBIMH ITOKa3aTeISIMH,
uX rpaduKu U CBOMCTBA

Crenennble QyHKIMH C
HaTypaJbHBIMU MOKa3aTeNsIMU,
uX rpaduKu 1 cCBOKWCTBA

Crenennble QyHKIMH C
HaTypaJbHBIMU TIOKA3aTENIAMU,
ux rpaduKu 1 CBOMCTBa
[paduke byHKmit: y = Vx , y =
Vx,y=|x|

https://m.edsoo.ru/V1CIlJS8R5

https://m.edsoo.ru/JXGUY30BF

https://m.eds00.ru/J6G9C6JYG

https://m.edsoo.ru/1VS57LZL6

23

24

25

[paduku byHKImiz: y =\X , Y =
N,y = x|

I'paduku GpyHkmmii: y = Vx ,y =
WX,y =|x|

KonTponbhas pabota no teme
"OyHkuun"

https://m.edsoo.ru/FR1PWS2UC

https://m.edsoo.ru/YHFYIPAYW

https://m.edso0.ru/2T4902FJK

26

[TonsiTue o pemenuun
HEpPaBEHCTBA C OJTHOM
nepeMeHHoN. MHOKeCTBO

https://m.edsoo.ru/C40M5UMON




pelIeHni HepaBeHCTBa

KBagparHsle HEpaBeHCTBA ©

27 N . https://m.edsoo.ru/TY1QFUBDF
OJTHOM TIepEeMEHHOM

28 KpaapaTHLIc HepaBeHCTEa ¢ https://m.eds00.ru/UUS3QVDCD
OJTHOU TIEPEMEHHOM
Pemienue HepaBeHCTB

29 rpaguIecKuM METOJOM H https://m.edsoo.ru/OLZL THJJF
METOIOM HHTEPBAJIOB
Penienue HepaBeHCTB

30 rpaguIecKuM METOJOM H https://m.edso0.ru/ZM6NENMXV
METOJIOM HHTEPBAJIOB

31 Hepasetictsa, conepaaiitie siax https://m.eds00.ru/V101VTIWS
MOTYJIS

32 Hepaserictaa, conepiartue stax https://m.eds00.ru/WL2T6RQJ4
MOTYJIS

33 Cueremel praBeHCTB © OAHOn https://m.edsoo0.ru/1FE2J5SF5
NepeMEHHOMN

34 Cucremet praBeHCTB ¢ oAHon https://m.edsoo.ru/TQ230UXEH
nepeMeHHOMN
Perrenue TekCcTOBBIX 3314 C

35 MTOMOIIBIO0 HEPABEHCTB, CUCTEM https://m.edso0.ru/CGU17C2ZT
HEPaBEHCTB
Perienne TeKCTOBBIX 3a71a4 C

36 MIOMOIIIbIO HEPABEHCTB, CUCTEM https://m.edsoo.ru/PIN6ZGT8B
HEPaBEHCTB
HepaBeHnctBo ¢ nBymst

37 nepeMeHHbIMU. Penienue https://m.edsoo.ru/UWEMQC144

HCPAaBCHCTBA C IBYMs




38

IEPEMEHHBIMU

I'padmyeckuit MeTos pereHus
CHCTEM HEPABEHCTB C JIBYMsI
MIEPEMEHHBIMH

https://m.edsoo.ru/0IEY14PKN

39

40

41

CucreMbl HEPaBEHCTB € JBYMsI
[IEPEMEHHBIMU

KontposnsHas paboTa mo reme
"KBanpaTtHbie HepaBeHCTBA"

BI/IKBaI[paTHHe YpaBHCHU

https://m.edsoo.ru/FMJAOQWLB

https://m.edsoo.ru/lJQK6NDUV

https://m.edsoo.ru/YAXN507KE

42

[IpuMepsl IpUMEHEHHU METOI0B
PaBHOCHUJIBHBIX IIPE0Opa30BaHUM,
3aMEHBI IEPEMEHHOM,
rpagu4YecKoro MeToaa npu
pelieHny ypaBHeHu# 3-i u 4-i
CTeneHen

https://m.edso00.ru/01ZFZOQKN

43

[IpuMepsl IpUMEHEHN METOI0B
PaBHOCHUJIBHBIX IIPE0Opa30BaHuUM,
3aMEHBbI IEPEMEHHOM,
rpaduuecKoro MeToja Mpu
pelieHny ypaBHeHu# 3-i u 4-i
CTENEHEN

https://m.edsoo.ru/P6PA7YUSS

44

[IpuMepsl IpUMEHEHN METOZI0B
PaBHOCHUJIBHBIX IPE0Opa3OBaHuUM,
3aMEHbI IEPEMEHHON,
rpaduuecKoro MeToja Mpu
pelieHny ypaBHeHu# 3-ii u 4-i
CTEIICHEH

https://m.edsoo.ru/EKQ61829W

45

Pemenue npoOHO-panimoHaIbHBIX

https://m.edso00.ru/\W90YQS97G




46

YpaBHEHUI U HEPABEHCTB

Pemenue 1po6HO-parimOHATBHBIX
YpaBHEHUI1 1 HEPABEHCTB

https://m.edsoo.ru/6I TSHYUEM

47

48

49

Pemenue 1poOHO-paimOHATBHBIX
YPaBHEHUI U HEPABEHCTB
Pemenue 1po6HO-paliiOHAIBHBIX
YPaBHEHUI U HEPABEHCTB
Pemenne cucreM ypaBHeHuUn ¢
IBYMsI IEPEMEHHBIMU

https://m.edso0.ru/R1IRDXX2SY

https://m.edsoo.ru/PAVTOGEER

https://m.edsoo.ru/IQNME3FZN

50

51

52

Pemenne cucreM ypaBHeHuUn ¢
JBYMSI IIEPEMEHHBIMU

Pemenue npocreimmx cucrem
HEJIMHEUHBIX YPAaBHEHUN C ABYMS
[IEPEMEHHBIMU

Pelrenne npocTenimx cucrteM
HEJIMHEUHBIX YPaBHEHUN C ABYMS
[IEPEMEHHBIMU

https://m.edsoo.ru/NNOCS0QVC

https://m.edsoo.ru/\V65KNRZL7

https://m.eds00.ru/00T725VXL

53

Pemenne npocrenmmx cucrem
HEJIMHENHBIX YPaBHEHUH C ABYMS
[IEPEMEHHBIMU

https://m.edsoo.ru/4A0RTDIWO9

54

55

Pemrenne npocrenmmx cucrem
HEJIMHENHBIX YPaBHEHUH C ABYMS
IIEPEMEHHBIMU

I'paduyeckuit MmeTos pereHus
CUCTEMBI HEJIMHENHBIX
YpPaBHEHUH C IBYMsI
IIEPEMEHHBIMU

https://m.edsoo.ru/lASW1512J

https://m.edsoo.ru/UUWKETJ7Q

56

I'padmyeckuit MmeTos pereHus

https://m.edsoo.ru/VBA3GAJER




57

58

59

CUCTEMBbI HEJIMHEUHBIX
YPaBHEHUH C JIBYMsI
MEPEMEHHBIMU

CucreMa IByX HEJTMHEMHBIX
ypaBHEHUH C ABYMS
MepeMEHHBIMHU KaK MOJICITh
peanbHON CUTYalluH

Cucrema IByX HEJIMHEHHBIX
ypaBHEHUH C IByMs
IepEMEHHBIMHU KaK MOJICITb
pealibHOM cUTyallu

Cucrema IByX HEJIMHEHHBIX
YPaBHEHHU C IBYMSI
MEPEeMEHHBIMH KaK MOJIeh
pealbHOI cUTyaIuu

https://m.edso0.ru/ITCW0O4SJ3

https://m.edsoo.ru/74P4RYZAH

https://m.edso00.ru/8GY41WEQY

60

Cucrema IByX HEJIMHEHHBIX
YPaBHEHUH C JIBYMsI
MEePEeMEHHBIMH KaK MOJIeh
peasbHOM cUTyaIuu

https://m.edsoo.ru/K14GZM5CQ

61

Cucrema HETMHEWHBIX
YpaBHEHUH ¢ TapaMeTPOM

https://m.edsoo.ru/ACB9DUY30Q

62

63

Cucrema HEMMHENHHBIX
YpaBHEHUH ¢ TapaMeTPOM

CucremMa HEITMHEMHBIX
ypaBHCHI/Iﬁ C mapamMeTpom

https://m.edsoo.ru/VACVIBT21

https://m.edsoo.ru/JW5SC40VE

64

[Ipocreiimme HepaBeHCTBA C
IBYMsI IEPEMEHHBIMU U X
CUCTEMBI

https://m.edsoo.ru/JGRM15HCS8




65

66

67

68

69

KontpospHas pabora o Teme
"VYpaBHEeHMsI, HEpaBEHCTBA U UX
CUCTEMBI"

IlonsTre yncnoBoOM
nocienoBarenbHocTH. KoHeuHbIe
1 OECKOHEYHBIE
IIOCJICIOBATEIIbHOCTH

OrpaHuueHHas
MOCIIEI0BATEIHHOCTb.
MOHOTOHHO BO3pacTaroas
(yObIBarommas)
MIOCJIEZI0BATEIBHOCTD

CnocoObl 3aganus
MOCJIEA0BATEIILHOCTH:
OIMCATENIbHBIN, TAOJUYHBIMN, C
MOMOIIIBI0 (POPMYIIBI N-TO YJIeHA,
PEKYPPEHTHBIN

Apudmernueckas u
reOMEeTpHUUYECKasl IPOrpeccuu

https://m.edsoo.ru/3KJISKSBB

https://m.edsoo.ru/BZVOYBA74

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

https://m.edsoo.ru/SUEW9CG6G

https://m.edsoo.ru/CMAMMTY1D

70

Apudmernueckas u
reoMeTpuyecKkas mporpeccuu

https://m.edsoo.ru/MH7XYJ7JG

71

72

CaolicTBa 4JI€HOB
apudmeTnyeckoil u
T€OMETPUYECKON ITPOTPECCUI
CaolicTBa 4JI€HOB
apupMeTHIeCcKon 1
T€OMETPUYECKON ITPOrPeECCUil

https://m.edsoo.ru/A9BYHU949

https://m.edsoo.ru/NJDHLJVVOD

73

®opmyIibl N-TO YieHa

https://m.edsoo.ru/TL91KU7KF




74

apupMETHIECKON U
Tr€OMETPUYECKON ITPOrPECCUI
@®opmyJsl N-ro wieHa

apupMETHIECKON U
F€OMETPUUYECKON MpOrpeccuid

https://m.edsoo.ru/XG4WWQYJV

75

@opMyIisl N-TO YIeHa
apumMeTHIecKoi u
reOMETPUYECKOUN Mporpeccuid

https://m.edsoo0.ru/J99BN4EYQ

76

77

78

79

®opMyJibl CyMMBI IEPBBIX N
YJICHOB apu(PMETHIECKON U
Tr€OMETPUYECKON ITPOrPECCUI
DopMmyJiel CyMMBI IEPBBIX N
YJIEHOB apu(PMETUYECKON 1
r€OMETPUYECKON ITPOTPECCUI
®opMyJibl CyMMBI IEPBBIX N
YJIEHOB apu(METHUECKOM 1
T€OMETPUYECKON ITPOrPECCUIt

3aayu Ha IPOLEHTHI,

0aHKOBCKHE BKJIaAbI 1 KPEAUTBI

https://m.edsoo.ru/2WG19KYAJ

https://m.edsoo.ru/I6BDZ63UC

https://m.edsoo.ru/4AUYEI1DDD

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

80

81

82

3ajaun Ha TIPOIICHTHI,

OaHKOBCKHE BKJIAJbI U KPEIUTHI

321,[[3.‘{1/1 Ha MMPOUCHTHI,

0aHKOBCKHE BKJIaZAbl U KPEAUTHI

3ajaun Ha TIPOIICHTHI,

0aHKOBCKHE BKJIaAbI U KPEAUTHI

https://m.edsoo.ru/SCUSADMID

https://m.edsoo.ru/URKSTAL1GS

https://m.edsoo.ru/MLPXFKLYH

83

3aa4yu Ha MPOLEHTHI,

OaHKOBCKHE BKJIAJbI U KPEIUTHI

https://m.edsoo.ru/L88XF203N

84

3azayu Ha IPOLEHTHI,

https://m.edso0.ru/76864GH7V




85

OaHKOBCKHE BKJIaAbl U KPEAWUTEI

3asauu Ha IPOLEHTHI,
0aHKOBCKHE BKJIQJIbI U KPEAUTHI

https://m.edsoo.ru/52XEOIKT5

86

[IpencraBnenue o CXOAUMOCTH
IIOCJIEI0BATEIBLHOCTH, O
CYMMHUPOBaHUU OECKOHEYHO
yObIBaroIei reoMeTpuIecKoi
IIpOrpeccuu

https://m.edsoo.ru/OKTEWYQOVD

87

[IpencraBnenue o CXOAUMOCTH
IIOCJIEI0BATEIBHOCTH, O
CYMMHUPOBaHHU OECKOHEYHO
yObIBaroIeii reoMeTpuIecKoi
IIpOrpeccuu

https://m.eds00.ru/L25TQ3YTK

88

89

90

MeTtox MaTeMaTHIeCcKOi
WHITyKIIUA

Metoa MaTeMaTHYEeCKOM
WHyKUHUA

KonTponbhas padbota no teme
"UuCcnoBkIe TTOCIECI0OBATCIFHOCTH
U nporpeccun”

https://m.edso0.ru/ZGQ2Z60QVA

https://m.edso0.ru/SSSUNE4QE

https://m.edso00.ru/51R630063

91

92

93

Kopens n-it crenenn. CBolicTBa
KOpHS N-1 CTENeHN
Kopens n-it crenenn. CoiicTBa
KOpHS N-U CTENeHN
Kopens n-it crenenn. CoiicTBa
KOpHs N-1 CTENEeHH

https://m.edsoo.ru/VI19Q7AX7P

https://m.edsoo.ru/599HH1RKL

https://m.edso0.ru/JZ4384CVV

94

CreneHb ¢ pallMOHATBHBIM
OKa3aTeJieM U €€ CBOMCTBA

https://m.edsoo.ru/97DDKERHP




95

96

Crenenb ¢ palliOHATBHBIM
nokasaTreJieM U €€ CBOUCTBA

CreneHs ¢ panrOoHaJIbHBIM
IokasaTelieM M ¢€ CBOMCTBA

https://m.edso0.ru/9SF41FZJS

https://m.edsoo0.ru/T50D7TPCE

97

ToX1eCTBEHHbBIE
peoOpa3oBaHUs BEIPAKEHUH,
coJiepKalux KOpeHb N-i
CTEIIEHU

https://m.edsoo.ru/JOP9S5VB7

98

ToX1eCTBEHHBIE
peoOpa3oBaHUS BEIPAKEHUH,
coJiepKalux KOpeHb N-i
CTEIIEHU

https://m.edsoo.ru/BAZUJTSTM

99

100

101

102

ToX1eCTBEHHbBIE
npeoOpa3oBaHMs BRIPAKEHUH,
coJiepKalux KOpeHb N-i
CTCTICHH

ToxnecTBeHHbIE
npeoOpa3oBaHMs BRIPAKEHUH,
coJiepKallInX CTEMEeHb ¢
paIMoHaIBHBIM ITOKa3aTeIeM

ToxnecTBeHHbIE
npeoOpa3oBaHus BBIPAKEHUIH,
CoJIep KaIliX CTETEHb C
paloHaIbHBIM ITOKa3aTeIeM
KonrponsHas pabora no teme

"CreneHb ¢ palnoOHaJIbHBIM
nokasareuaem"

https://m.edsoo.ru/NFVH4IHIC

https://m.edso00.ru/CR30QTOVF

https://m.edsoo.ru/QAC4EFPZ8

https://m.edsoo.ru/\VQ3V1BMVJ

103

[ToBTOpeHME M 000OIIECHNE.

https://m.edsoo.ru/ZOVWOOZHB




104

105

106

107

Yucna u BelYMCIeHUS (3aKCh,
CpaBHEHME, ICHCTBHS C
JEHUCTBUTENBbHBIMU YUCIIAMH,
4KCIIOBAs NpsAMas)

[ToBTOpEeHME 1 000OIICHNE.
UYucna v BeIYHCIICHUS (3aHCh,
CpaBHEHME, ICHCTBHS C
JNCHCTBUTEILHBIMH YUCIIAMH,
YKCIIOBas MpsMas)

[ToBTOpEeHME M 0OOOIICHNE.
Yucna v BEIYUCIICHUS
(IpOLIEHTHI, OTHOLLIEHUS,
IIPOIIOPLIHN)

[ToBTOpenue u o6o0IIEeHHE.
Yucna u BBIYMCICHUS
(IpOLIEHTBI, OTHOIIECHUS,
MIPOIIOPIINHN)

[ToBTOpenue u o6oOIIEeHHE.
Yucna u BeluMciaeHus (perieHue
3a]1a4 U3 peaIbHOM KU3HH)

https://m.edsoo.ru/7Y9JDH38X

https://m.edsoo.ru/INV4Z5XHE

https://m.edsoo.ru/D9AX0A0Q0

https://m.edsoo.ru/ALBM3EJEM
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[ToBTOpeHme 1 0600IIEHNE.
Uwcna v BeIYUCIIEHUS (pelIeHHe
3a/1a4 U3 peasbHON KU3HH)

https://m.edsoo.ru/H6L2VNNSJ
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[ToBTOpeHME 1 060OIIEHNE.
Ywncita ¥ BEIYUCICHUS
(okpyrienue, npuOIMKEHNUE,
OIIEHKA)

https://m.edso0.ru/0949N6Z6N

110

[ToBTOpeHME U 000OIIECHNE.
TexkcToBbIe 3a1aun (perieHne

https://m.edsoo.ru/Y9A4U71CV
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114
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TEKCTOBBIX 3a7a4
apu(pMETHYECKUM U
anreOpandeckuM Crioco0ammu)

[ToBTOpEeHME M 00OOIICHNE.
TekcroBbie 3a1aun (penicHue
TEKCTOBBIX 33124
apuMeTHIeCKUM U
anreOpandeckuM Crioco0ammu)

[ToBTOpEeHME M 0OOOIICHNE.
TekcroBbie 3a1a4n (peuicHUe
TEKCTOBBIX 3aj1a4
apuMeTHIeCcCKuM U
anreOpandeckuM Crioco0ammu)

[ToBTOpenue u o6o0IIEeHHE.
TekcroBbIe 3a1aun (penieHne
TEKCTOBBIX 3a7a4
apu(pMETUYECKUM U
anredpanvyeckuM crnoco0amn)

[ToBTOpenue u o6oOIIEeHHE.
TekcroBbIe 3a1aun (penieHne
TEKCTOBBIX 3324
apupMETUIECKUM U
anredpanvyeckuM crnoco0amn)

[ToBTOpenue u o6oOIIEHHE.
TexcroBble 3a1aun (peuieHue
TEKCTOBBIX 3324
apu(pMETUIECKUM U
anredpandecKuM Croco0aMu)

https://m.edsoo.ru/AP2Y8U2WQ

https://m.edsoo.ru/O3EVUHPVD

https://m.edsoo.ru/KHJZ124CQ

https://m.edso0.ru/4ARKXTLG4K

https://m.edsoo.ru/XRDJF7KFH
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[ToBTOpenue u o0o0IIEHHE.

https://m.edsoo.ru/10Y1RLCPK




AnreOpanyeckue BEIpaKCHUs
(mpeobpa3zoBanue
anreOpanvecKux BbIpaXKeHU,
COJIEPIKALINX CTEIIEHb C LEJIbIM
MOKa3aTesIeM)

117

[ToBTOpEeHME M 00OOIIECHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBanue
anredpanvecKux BbIpaXeHU,
COJEPIKAIINX CTEIIEHb C LEJIbIM
MTOKa3aTeJIeM)

https://m.edsoo.ru/FBF4G8YO0T
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[ToBTOpenue u oboOIIEHHE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBanue
anredpanvecKux BbIpaXeHH,
COJIEpKALINX CTENEHb C LEJIbIM
MOKa3aTeseM)

https://m.edsoo.ru/OPVV9ESSZ5
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[ToBTOpEeHue u 060061IEeHNE.
Anrebpanyeckue BbIpaXXKEHUS
(mpeobpazoBanue
alreOpandecKux BhIPAKEHHIH,
coJiepKaluX apupMeTHIECKHMA
KBaJIpaTHBIA KOPEHb )

https://m.edsoo.ru/UVJ3PAQF9
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[ToBTOpEeHME M 000OIIEHNE.
Anrebpanyeckue BbIpaXXEHUS
(mpeobpazoBanue
aNreOpanvdecKux BBIPAKEHHIH,
coJiep KalIuX apupMEeTHIECKHMA
KBaJIpaTHBIN KOPEHB)

https://m.edsoo.ru/POHOXHUXN
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[ToBTOpEeHME M 00OOIICHNE.
AnreOpanuecKkre BbIpaXeHUs
(mpeobpa3zoBanue
anreOpanvyecKux BbIpaXKEeHU,
coiepKalIiX apupMETHIECKHHA
KBaJIpaTHBIA KOPEHB)

https://m.edsoo.ru/5ZLLG0117
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[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBaHue LETBIX U
JTPOOHO-pallMOHATIBHBIX
BBIPKCHUI)

https://m.edsoo.ru/6BULPYGFO

123

[ToBTOpenue u oboOIIEHHE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBaHue LETBIX U
JTPOOHO-palMOHATIBHBIX
BBIPAXKECHUI)

https://m.edsoo.ru/HCANOOOBG

124

[ToBTOpenue u 06o0IIEHNE.
Anrebpanyeckue BbIpaXXKEHUS
(mpeobpazoBaHue LETBIX U
JTPOOHO-paIMOHATTBHBIX
BBIPAXECHUI)

https://m.edsoo0.ru/0O81P1ZK2C

125

[ToBTOpeHME 1 060OIIEHNE.
Anrebpanyeckue BbIpaXXEHUS
(mpeobpazoBaHue 1ETBIX U
JTPOOHO-paIMOHATBHBIX
BBIPAXECHUI)

https://m.edsoo.ru/MU5TQ160J
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[ToBTOpeHME M 000OIIECHNE.
AnreOpanueckie BEIpaKCHUS
(paznoxxeHne MHOTOUWICHA Ha

https://m.edsoo.ru/AVE1PCANG
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MHOYHUTEIIH, B TOM YHCIIE C
MCIOJIb30BaHUEM (hOPMYIT
COKPALIEHHOI'0 YMHOXEHHUS)

[ToBTOpEeHME M 00OOIICHNE.
AnreOpanyeckue BEIpaKCHUs
(pa3nokeHrne MHOTOYICHA Ha
MHOYKHUTEJIH, B TOM YHCIIE C
HCIOJIb30BaHUEM (hOPMYIT
COKPALIEHHOI'0 YMHOXEHHUS)

[ToBTOpEeHME M 0OOOIICHNE.
Anrebpanyeckue BbIpaXKEHUS
(pazynoxeHne MHOTOWICHA Ha
MHOKHTEJIH, B TOM YHCIIC C
WCIIOIb30BaHuEM (popMyII
COKPAIIEHHOI'O0 YMHOXEHHUS)

https://m.edsoo.ru/C2BBSAAR2

https://m.edsoo.ru/WMY C85280
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[ToBTOpenue u o6oOIIEHNE.
Anrebpanyeckue BbIpaXKEHUS
(MozenupoBaHUe ¢ IOMOIIbIO
(bopMyI1 pearbHBIX IPOIECCOB U
SIBIICHUI)

https://m.edsoo.ru/B01WVU5U6
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@yHKIUHU (IOCTPOEHHUE,
CBOMCTBA N3YUYEHHBIX (PYHKIIMA)
[ToBTOpenue u o6o0IIEHHE.
@yHKIMHU (IOCTPOEHHUE,
CBOWCTBA U3Y4YEHHBIX (PYHKIHIN)

https://m.edsoo.ru/TMMVOUTTR

https://m.edsoo.ru/TXD74C55X
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[ToBTOpeHME 1 060OIIEHNE.
OyHKIMU (TOCTPOEHHUE,
CBOWCTBA U3Y4YECHHBIX (PYHKIHIN)

https://m.edsoo.ru/163DIMYCZ
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[ToBTOpeHME M 000OIIECHNE.

https://m.eds00.ru/T8C5SC83C




Oynknuu (rpadudeckoe
pelieHre YpaBHEHUM U UX
CHUCTEM)

[ToBTOpEeHME M 00OOIICHNE.
Oynknuu (rpadudeckoe

134 . 1 https://m.edsoo.ru/7THNOKGZQK
pelleHe ypaBHEHHIA U X
CUCTEM)

135 Hroroas koHTpoIbHAs paboTa 1 https://m.edsoo.ru/EMFGBAFTC
[ToBTOpenue u o6oOIIEHHE.

136 OyHKIMU (MOAETUPOBAHUE 1 https://m.edsoo.ru/S9IDPU3QF
peaJIbHBIX ITPOLIECCOB)

OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC
Kon x
IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS 0CHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOI'0 0011Iero 00pa3oBaHus
pe3yjabTarta
1 Yucna u BBIYUCIEHUS
11 BoimonHsATe, coderas yCTHble W MHCbMEHHbIE MPUEMBI, apudMeTndecKue
' JEHCTBUS C pallMOHATLHBIMU YHCIIAMU
HaxonuTh 3HaueHHsI YHMCIOBBIX BBIPAKEHHUH, MPUMEHSTH Pa3sHOOOpa3HbIC
1.2 CcrocoObl W TPUEMBI  BBIYUCICHHUS 3HAYCHWU JAPOOHBIX BBIPAKCHUH,
co/iepKaiiux OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH
[Tepexoauts OT 0HOW (OPMBI 3aITUCH YHCET K JPYroi (peoOpa3oBbIBATh
1.3 JECATUYHYIO Apo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTH, B OCCKOHEUHYIO JIECATUIHYIO POOb)
1.4 CpaBHUBATH U YIIOPSIOUMBATH PAIHOHANBHbBIE YHCITA
1.5 OKpyraTh uncia
BbIMONMHAT, TPUKUAKY W OIEHKY pe3ylbTaTa BBIYUCICHUH, OILEHKY
1.6 3HAYEHUI YMCIOBBIX BBIPAKEHUUN. BBHIMOIHATH NEHCTBUS CO CTENEHSIMU C
HATYPaJbHBIMH ITOKA3aTeIIIMU
17 [IpuMeHsTh  TpPU3HAKK  JEIUMOCTH, pa3liO)KeHHE Ha  MHOXHUTEIU
' HATYpaJIbHBIX YUCEI
Pemate nmpakTHKO-OPHEHTUPOBAHHBIE 33Jau, CBS3aHHBIE C OTHOUICHHUEM
18 BEJINYHH, IPOTIOPINOHATHLHOCTHIO BEJIMYHH, IPOIICHTAMH,
' MHTEPIPETHUPOBATh PE3yJIbTaThl pelleHHs 3ajady ¢ Y4ETOM OrpaHUYEeHHUH,
CBSI3aHHBIX CO CBOIMCTBaMHU pacCMaTpUBAEMBIX OOBEKTOB
2 Anrebpanyeckue BbIpaKeHHs
91 Hcnonb30Bath anredpandyeckyro TEPMUHOJIOTUIO U CUMBOJIUKY, TPUMEHSTh
' e€ B Ipoliecce OCBOCHUS yueOHOro MaTepuasa
29 HaxomuTh 3HaueHUs OyKBEHHBIX BBIPAXCHUN TpPU 33aJaHHBIX 3HAYCHUSX
' HIEPEMEHHBIX
53 BemonHATe  mpeoOpa3oBaHUs  IENOTO  BBIPAKEHHWST B~ MHOTOWICH
' NIPUBEJICHUEM TTOJ00HBIX CIIaraeMBbIX, PACKPHITHEM CKOOOK
54 BBIONMHAT, YMHOKEHUE OJIHOYJIEHA HAa MHOTOWIEH W MHOTOWIEHa Ha
' MHOTOYJICH, IPUMEHAITHh (POPMYIIBI KBaIipaTa CyMMBI U KBaJipaTa pa3HOCTH
Ocy1ecTBISITh pa3oK€HUE MHOTOUYICHOB HAa MHOXHUTENIHW C MOMOIIbIO
2.5 BBIHECEHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYIIHUPOBKH CllaraeMbIX,
npuMeHeHHs (HOPMYJT COKPALIEHHOTO YMHOKECHUS
2.6 [TpumeHnsaTh mpeoOpa3zoBaHUs MHOTOUJICHOB JJIS PEIICHUS Pa3IMYHBIX 3a/1a4




U3 MaTeMaTUKH, CMEXHBIX [IPEAMETOB, U3 PEAIbHON IIPAKTUKU

Hcmonp30BaTh CBOMCTBA CTEICHEH C HaTypaJbHBIMU IIOKa3aTCIAMH JI

21 peoOpa3oBaHus BEIPaKEHUI
3 VYpaBHEHMs U HEpPAaBEHCTBA
Pemate nuHENHbIE YpaBHEHHsI C OJHOM IEPEMEHHOM, IPUMEHss IpaBUIIa
3.1 Iepexo/ia OT UCXOJHOTO YpaBHEHUS K paBHOCHIbHOMY eMmy. lIpoBepsrs,
ABJIETCS JIU YUCIIO KOPHEM YpaBHEHUS
39 [TpuMeHsTH TpadguuecKkue METO/Abl IPU PEIIEHUH JIMHEHHBIX YpaBHEHUH U
' UX CHCTEM
33 [TonOupars npumepsl Nap YUCEN, SBISIIOIMXCA PEIIEHHEM JUHEHHOro
' YPaBHEHHUSI C IBYMsI IEPEMEHHBIMU
CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpadUK JTMHEWHOTO YPaBHEHUS C
3.4 OBYMS TIEPEMEHHBIMH; TOJNB3YSACh TpPaQUKOM, TPUBOIUTH TMPUMEPHI
pelleHus] ypaBHEHUS
35 Pemarb cucreMsl ByX JMHEHHBIX YpaBHEHUH C JByMs I€PEMEHHBIMH, B
' TOM YHCJIE TpaQUISCKH
CocTaBnsaTh M peliaTh JMHEHHOE YpaBHEHHME WJIM CHUCTEMY JIMHEHHBIX
3.6 YpaBHEHHH MO YCIIOBHIO 3aJjaud, UHTEPIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a]laui MOJTy4YE€HHBIN pe3ysbTaT
4 Koopaunats! u rpapuku. @yHkunn
N300paxkaTb Ha KOOPAMHATHOW MpPsIMOM TOYKH, COOTBETCTBYIOILIUE
4.1 3aJJaHHBIM KOOpJAMHAaTaM, JIy4Hd, OTpPE3KH, WHTEpBAJIbl, 3alKChIBATh
YHUCJIOBBIE TPOMEKYTKH Ha alNredpandeckoM si3bIKe
4.2 Otmedats B KOOpAMHATHOM TUNIOCKOCTH TOUYKH 110 3a/IaHHBIM KOOPINHATaM
4.3 Crpourts rpaduxu nuHeiHbIX QyHKIMA. CTpouTh rpaduk QyHKINU Y = [X|
OnuceiBaTh C TOMOILIbIO (DYHKIMI M3BECTHBIE 3aBUCHUMOCTH MEXIY
4.4 BEJIMYNHAMU: CKOPOCTh, BPEMS, PACCTOSIHUE, LIEHY, KOJIMYECTBO, CTOMMOCTD,
IIPOU3BOUTENILHOCTD, BpeMsl, 00bEM paboThI
4.5 HaxonuTh 3HaueHune (GyHKIIMU 1O 3HAYEHUIO €€ apryMeHTa
[Tonumats rpaguyeckuii cnoco0® mpeacTaBieHUss U aHadu3a WHpopmanuu,
4.6 U3BJIEKaTb W UHTEPIPETUPOBaTh HH(OpPMALMIO M3 TpapUKOB peaTbHBIX
MPOLECCOB M 3aBUCUMOCTEMN
8 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeIbHO NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHuUsA
pe3yJbTara
1 Yucna u BBIYUCIEHUS
1.1 Hcnonb30BaTh HavyajgbHBIE NMPEICTABICHHUS O MHOXKECTBE AECHCTBUTEIbHBIX




qyucen Ui CPAaBHEHMs, OKpYIJIGHUS M BBIUMCICHUH, HU300pakaTh
JEHUCTBUTEIIBHBIC YUCIIa TOUKAMU HA KOOPAUHATHOM MPSMOU

[TpumeHsTh TOHATHE aApU(METHUYECKOTO KBaJIpaTHOTO KOPHSA, HAXOIUTh
KBaJpaTHbIE KOPHH, HWCHOJB3ysd TMpPH HEOOXOAUMOCTH KAJIBKYJIATOP,

12 BBINOJIHATh TPEOOpa3OBaHMsI BBIPAKECHUH, COAEPXKAIIMX KBaJpaTHbIC
KOPHH, UCIIOJIb3YsI CBOMCTBA KOPHEHN
13 Mcnonb30BaTh 3aMCH OOJNBIINX U MaJbIX YHCEN C MOMOUIbIO JECATHUYHBIX
' npo0eit u crenenei yucna 10
2 Anrebpanyeckue BhIpaXeHUs
51 [IpuMeHSTh TMOHATHE CTENEHU C LEIbIM II0KA3aTeleM, BBIIOJIHATh
' peoOpa3oBaHus BBIPAXKEHUH, COEPIKALUX CTENIEHH C LIEIbIM II0Ka3aTesIeM
BhINONHATE TOXKIECTBEHHBIE MTPEOOPA30BAHUS PALIMOHAIBHBIX BBIPAKEHUI
2.2 Ha OCHOBE MpaBWJ JCWCTBUH HAJ MHOTOWICHAMHU M ajureOpandyecKuMu
JIPOOSIMU
2.3 PackiaapiBaTh KBaJIpaTHBIN TPEXUWIEH HA MHOKUTEIIN
54 [TpumeHsTh Ipe0Opa30BaHuUsl BBIPAKEHUHM ISl PELIECHUS Pa3IMuYHbIX 33134
' U3 MaTeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEAJIbHOM NMPAaKTUKU
3 VYpaBHEHHUs U HEPABEHCTBA
31 Pemarp nuHeliHble, KBaJpaTHbIE YpaBHEHUSI U pallMOHAJIbHBIE ypaBHEHUS,
' CBOJISIILIMECS] K HUM, CUCTEMBI IByX YPaBHEHUH C IBYMS IEPEMEHHBIMU
ITpoBOAMTH MpPOCTENIINE UCCIEN0BAHUS YPABHEHUN U CUCTEM YpaBHEHUI, B
3.9 TOM YHUCJIE C IPUMEHEHUEM IpauuecKux MnpeAcTaBieHul (yCTaHaBINBATh,
' UMEeT JIM YpaBHEHHE WM CHUCTEMa YPaBHEHUH pEILeHUs, €CIU HMEET, TO
CKOJIBKO, U TIpOYEee)
[TepexoauTe OT CIOBECHOH (OPMYIMPOBKH 3a1aud K e€ anreOpandeckoi
33 MOJZIEJIM C TOMOIIBIO COCTaBJICHMSI YPAaBHEHUs WJIN CHCTEMbl ypaBHEHUH,
' MHTEPIPETUPOBAThL B COOTBETCTBMM C KOHTEKCTOM 3aj[aud IOJTYYEHHbBIN
pe3yJsbTaT
ITpuMeHsTH CBOMCTBA 4YMCIOBBIX HEPABEHCTB JJII CPAaBHEHUS, OLEHKH,
34 pelaTh JIMHEHHBIE HEPAaBEHCTBA C OAHOW NEPEMEHHOW M HX CHUCTEMBI,
' JaBaTh TpaUuUecKyl0 WIUIIOCTPAIMI0 MHOXECTBA PEIICHUN HEpaBEHCTBA,
CUCTEMbI HEPaBEHCTB
4 OyHKIMH
[Tonnmath U UCMONB30BATh (PYHKIIMOHAIBHBIE TIOHATHS U A3BIK (TEPMUHBI,
4.1 CUMBOJINYECKHE O0O3HAuU€HUs), ONpPENENITh 3Haue€Hue (QYHKIHUH IO
3HAYEHUIO apTyMEHTa, OIpe/IeNsATh CBOWCTBA (DYHKIUU 1O €€ rpaduKy
Crtpoutsb rpauku 31eMeHTapHbIX GYHKIUN BUIa:
y=k/x
4.2

, Y =X2, Yy = X3 Yy = |x|, OUCBIBaTh CBOWCTBA YHCIOBOH (YHKIMU 1O €
rpaduky




9 KVIACC

Kon IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
NpoBepseMOro .
00pa3oBaTeIbHO MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA
pe3yabTara
1 Yucna u BBIYUCIEHUS
1.1 CpaBHMBATh U yNOPSAA0YHUBATh PALIMOHATIBHBIE U UPPALMOHAIIBHBIC YHCIIA
BeimonusaTe apudmMerndeckue EHCTBUS C PAlMOHAIBHBIMH YHCIIAMH,
1.2 coderass YCTHbIE W IHUCbMEHHBIC MPUEMBI, BBINOJHATh BBIUMCICHUS C
MPPALMOHAIILHBIMU YU CIIAMU
13 HaxomuTe 3HaueHHs cTeNeHEW C MLENbIMU IIOKAa3aTesIMU MU KOPHEH,
' BBIYHCIISTH 3HAYEHUST YUCIIOBBIX BBIPAXKCHUN
14 OKpyrJiiATh [IE€UCTBUTENBbHBIC YHCIA, BBIIOJHATh HNPUKUIKY pE3yJibTara
' BBIYMCIICHH, OLIEHKY YMCIIOBBIX BBIPAXKEHUI
2 VYpaBHEeHUS U HEpaBEHCTBA
51 Pemate nuHElNHbIE U KBaJApaTHbIE YPABHEHUS, YPABHEHUS, CBOASIIMECS K
HUM, MIPOCTEUIITNE TPOOHO-PAIIMOHAIBHBIC YPABHCHHUS
Pemate cucTtembl IBYX JIMHEWHBIX YpaBHEHWH C JIByMs NEPEMEHHBIMH U
2.2 CHUCTEMbI JBYX YypaBHEHHUH, B KOTOpPBIX OJHO YpaBHEHUE HE SBISETCS
JIMHEVUHBIM
Pemare TekcTOBBIE 3amauM  anreOpauvdecKuM CIOCOOOM C  TMOMOIIBIO
2.3 COCTABJICHUSl YpaBHEHUs WJIM CHUCTEMBl JABYX YpPaBHEHHH C JByMs
MepEMEHHBIMU
IIpoBONTH MpOCTEHIINE UCCIIEIOBAHNS YPABHEHUM U CUCTEM YPABHEHUN, B
54 TOM 4YHCIE C TpUMEHEHHWEeM TpaduuecKux NpPeACTaBICHUN (Hampumep,
' yCTaHABIMBATh, UMEET JIU YpaBHEHHE WM CHCTEMa ypaBHEHUH pEIICHUS,
€CIIK UMEET, TO CKOJIBKO)
Pemarte nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaThb
2.5 pelIeHNe HEPABEHCTB HA YHCIOBOW TPSIMOM, 3alUCHIBATh PEIICHHE C
MMOMOIIBI0 CHMBOJIOB
Pemate cucreMbl JIMHEHMHBIX HEPABEHCTB, CHUCTEMbl HEPaBEHCTB,
26 BKIIIOUAIOIIME KBaJpaTHOE HEPABEHCTBO, M300pakaTh pEIIeHHUE CHCTEMBI
' HEpPaBEHCTB Ha YHCJIOBOW MPSIMOMW, 3aMUCHIBATh PEIICHHUE C IMOMOIIBIO
CHMBOJIOB
2.7 Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUH PA3IMYHBIX 3a/1a4
3 OyHKIIIN
Pacnio3naBath QyHKIMH W3y4eHHBIX BHIOB. [loKa3piBaTh CXeMaTHYECKH
31 pacmoyoXeHue Ha KOOPAWHATHOW IUIOCKOCTH TpadUKOB (PYHKIMA BHUA:

y=kx, y=kx+b, y=k/x, y=ax2+bx+C, B 3aBUCHMOCTH OT 3HAYCHHU
K03(PUITMEHTOB, ONMUCHIBATH CBOWCTBA (PYHKITUN




IToka3piBaTh CXeMaTHYECKU PpacIoJIOKCHHUEC Ha KOOp,HHHaTHOfI IIJIOCKOCTH

3.2 rpadukoB GyHkmit Buga y = VX, Y = |X| 1 onuchIBaTh CBOMCTBA (PYHKITUI
33 Crtpouth 1 M300paxaTh CXeMaTHUECKU T'papUKU KBAJPATHUHBIX (YHKIUH,
' OIKCHIBATH CBOMCTBA KBaAPATUYHBIX (DYHKIMIA 1O UX TpaduKam
34 Pacnio3naBath kBaipaTuuHyo GyHKIUIO 10 GopMyJie, IPUBOAUTH IPUMEPHI
' KBaJIpaTHUHBIX (DYHKIUN U3 peaabHOU KU3HU, PU3UKU, TEOMETPUN
4 Apudmerndeckas 1 reOMETpUIECKasi IpOTrpeccuu
41 Pacnio3naBaTh apupMETHUECKYyI0O M TE€OMETPUYECKYIO MPOrPEeCcCHUu IMpH
' pasHBIX crocobax 3aJaHusl
BoinonHATe  BBIUMCICHHS C HCHOJb30BaHUEM (GoOpMyl N-TO  4ieHa
4.2 apuQMEeTUYECKOl M TEOMETPUYECKOM MpOorpeccuid, CyMMBbI MEpBBIX N
YJICHOB
43 N300pakaTh YJIEHBI TOCIEIOBATEIBHOCTH TOYKAMH Ha KOOPIWHATHOM
' IUIOCKOCTH
Pemate 3amaun, CBS3aHHBIE C YHCIOBBIMHU ITTOCIIEAOBATEILHOCTSIMH, B TOM
4.4 YUCJIe 3aJaud W3 PEaTbHON JKM3HU (C HMCIOJB30BAaHUEM KaJbKYJISATOPA,

M (POBBIX TEXHOJIOTHI)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Yucna v BIYMCICHUS
JpoOu 0OBIKHOBEHHBIE U JAECATUYHBIC, IEPEXOA OT OJHOU (hopMBbI 3anucu apodeit
11 K aApyroil. [ToHsTue pamoHanbHOro 4KcCia, 3alUCh, CPABHEHUE, YIIOPSIA0UMBAHHE
paLMOHAIbHBIX YUCEI
12 Apudmernuecknue IeHCTBUSA € pallMOHAJIbHBIMM 4YMciIaMu. Pemienue 3amad u3
' pearbHON MPaKTUKK Ha YacTH, HA IPOOH
13 CreneHb C HaTypalbHbIM IIOKa3aTeleM: OIpeZeleHHe, Ipeodpa3oBaHue
' BBIPa)KEHUI1 Ha OCHOBE OIpEIEIeHNs, 3aUCh OOJIBIINX YUCEll
14 [IpouieHThI, 3anIUCh NMPOLIEHTOB B BHUJIE pOOM U ApoOU B BHUJIE NMPOLEHTOB. Tpu
' OCHOBHBI€ 3a/1a4¥l Ha MIPOLIEHTHI, PELLICHUE 33/1a4 U3 PEaJIbHOU IPAKTUKU
15 [TpuMeHeHrEe NPU3HAKOB IEIMMOCTH, PAa3I0XKEHUE HA MHOKUTEIM HaTypaJlbHbBIX
' qrcen
1.6 PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsMasi U 0OpaTHas NPONOPLUOHATIBLHOCTH
2 AnrebpanuecKue BRIPAKCHHS
51 [lepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHMSI C IEpeMeHHOW. JlomycTumele
' 3HAYEHUS IEPEMEHHBIX
59 [IpencraBneHre 3aBUCUMOCTM MEXKIy BeIMYMHAMH B BuAe (HOpMYJIbI.
' Boraucienus mo gpopmysiam
2.3 [TpeoOpa3oBanue OyKBEHHBIX BBIpaKEHUH, TOXKAECTBEHHO PAaBHbIE BBIPAYKEHUS
2.4 CBolicTBa CTENIEHU C HATYPaJIbHBIM [10KA3aTeIEM
55 OpHounenbl n MHorowieHbl. CreneHb MHorowieHa. CrokeHue, BBIYMTAHUE,
' YMHOKEHHE MHOTOUJICHOB
26 @opMyJIbl COKpAIIEHHOTO YMHOXEHMS: KBaapaT CyMMbl M KBaJpaT pa3HOCTH.
' PopmyJsia pa3HOCTH KBaApaToB. Pa3inoxkeHne MHOrOWIEHOB HA MHOXKUTEIH
3 YpaBHeHUs
31 VYpaBHeHHe, KOpEHb YpaBHEHHUS, IpaBWJa MPeoOpa3oBaHMUs  ypaBHEHMS,
PaBHOCHJIBHOCTb YpaBHEHHM
39 JIuneliHOe ypaBHEHME C OJHOM IIEPEMEHHOM, YHUCIO KOPHEW JIMHEWHOIO
' YPaBHEHHS, PELICHUE JIMHENHBIX YpaBHEHUN
33 CocraBineHne ypaBHEHMH MO YCJIOBHIO 3ajayd. PemieHne TEeKCTOBBIX 3a7ay C
' [IOMOIIBIO YpaBHEHHH
3.4 JluneliHOE ypaBHEHHUE C IBYMS IEPEMEHHBIMH U €T0 rpaduk
Cucrema ABYX JMHEWHBIX YPAaBHEHUU C ABYMs NepeMEeHHbIMU. Pemienue cucreM
3.5 YpaBHEHHMI CIIOCOOOM MOACTAaHOBKH. llpumepsl perieHusi TEKCTOBBIX 33/ad C

IIOMOILBIO CUCTEM YPaBHEHUIN




4 Koopaunats! u rpaduku. OyHKIMHA
4.1 Koopaunara Touky Ha IPSIMOMA
49 Yucnossle NPOMEXYTKH. PaccrositHue Mexay ABYMs TOYKaMH KOOPIMHATHOMU
' PAMOiA
43 [IpsmoyronpHas cuctema koopaunat, ocu OX u Oy. AGcruceca u OpANHATA TOYKU
' Ha KOOPAUHATHOM IIOCKOCTH
44 [Tpumepsr rpadukoB, 3amaHHBIX (opmynamu. YreHue rpa@uKOB pealbHbBIX
' 3aBHCHMOCTEM
4.5 [onsarue ¢pynkunu. ['paduk ¢pynkuuu. CroiicTBa QyHKIHIA
4.6 Jlunetinas pynkmus, e€ rpaduk. 'paduk pyHKINN Y = [X]
4.7 ['padmyeckoe penieHue TMHEHHBIX YPAaBHEHUHN U CUCTEM JIMHEHHBIX YpaBHEHUI
8 KJIACC
Kona IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 UYucna v BBIYUCIICHUS
11 KBanpartuslii kopenb u3 uucna. [loHsatue 00 UpPpaLMOHATIBLHOM YUCIIE.
' JlecaTHYHBIE IPUOIIMKESHUST MPPALMOHATBHBIX YHCEI
CpoiicTBa apuMeTHYECKUX KBaJpaTHbIX KOPHEH U WX MpPUMEHEHHEe K
1.2 MpeoOpa30BaHUI0 YHUCIOBBIX BBIPAKEHUN U BBIYUCICHUAM. J[leficTBUTENbHBIC
qucna
1.3 Cremnens c 1eNIbIM TTOKa3arenieM U e€ cBoiicTBa. CTaHmapTHas 3alKCh YUCIia
2 Anrebpanyeckue BEIpaKESHUs
2.1 KBanpatuslii TpéxumeH, pa3ioxkeHne KBaAPaTHOTO TPEXUIeHA Ha MHOXKHUTEIU
2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO ajiredpandeckoi Apoou
2.3 Crnosxenue, BBIYUTaHHE, YMHOKEHHE, JIeTICHUE anreOpandecKkux Ipooeit
2.4 PanmonanbHble BeIpaykeHUS M UX TIpeoOpa3oBaHue
3 YpaBHEHHS U HEPABEHCTBA
31 KBanpatHoe ypaBHeHme, GopMmysia KOpHEW KBaJIpaTHOTo ypaBHeHHs. Teopema
' Buera
3.2 Pemennie ypaBHeHUI, CBOAAIIUXCS K TIMHEHHBIM U KBaJIPaTHBIM
3.3 [pocreiimme ApoOHO-paMOHATBHEIE YPaBHEHHS
I'padmueckas wHTEeprpeTanysi YpaBHEHHH C JBYMS TEPEMEHHBIMH H CHCTEM
34 JIMHEMHBIX ypaBHEHUH C JAByMs IepeMeHHbIMU. [IpuMepbl pelieHuss CucTem
HEJIMHCWHBIX YpaBHEHUH C IBYMS TIEpEMEHHBIMH
3.5 Pemennie TeKCTOBBIX 337124 aNreOpandeckKuM crmocooom
3.6 UwucnoBble HEPAaBEHCTBA U UX CBOMCTBA
3.7 HepagseHcTBO ¢ 01HOM ITEpEMEHHON




3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuneliHbIe HEPABEHCTBA C OJTHOM TIEPEMEHHOM
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEpEMEHHON
4 OyHKIUU
41 [Tonarue ¢ynxmuu. OGIacTb ONpeNeNeHuss U MHOXKECTBO 3HAueHHH (QYHKLUU.
' Crnioco0bl 3a1anust GyHKITUN
4.2 I'padux ¢pynkumu. UreHre cBOWCTB (GYHKIUU 1O €€ TpaduKy
4.3 [Tpumeps! rpadukoB PyHKIUH, OTPAXKAIOMINUX PeaTbHBIE TIPOIIECChI
44 OyHKIUN, ONUCHIBAIOIIME TMPSAMYH0O H  OOpaTHYI0  MPOMOPLUOHAIbHbIC
' 3aBHCHMOCTH, X IpaduKu
45 OyHkmn y =x2,y = x3
4.6 Oynkimu y = X, Y = |x|
4.7 I'paduueckoe penieHre ypaBHEHUN U CUCTEM ypaBHEHHUN
9 KIIACC
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUA
1 Yucna v BBIYUCTICHUS
11 PanonanbHbple 4Kcna, HPpAlMOHANbHBIE 4YHCIA, KOHEYHble U OECKOHEYHbIE
' JeCATUYHbIE Jpoou
MHOXecTBO JEHCTBUTENBHBIX 4YMCEN, JCHCTBUTENbHbIE YHClIa KaK OECKOHEUHbIE
12 JecsITUUHble J1poOu. B3auMHO O/IHO3HAYHOE COOTBETCTBUE MEX]Y MHOMXKECTBOM
' JNEHCTBUTENBHBIX YHCEN U KOOpAMHATHOW mpsiMoi. CpaBHEHHME AEWCTBUTEIBHBIX
qucen
1.3 Apudmernueckue I1eUCTBUS C JCUCTBUTEIHLHBIMH YHNCIAMHU
W3mepenusi, npuOIMKeHHs, OLEHKU. Pa3mepsl OOBEKTOB OKpYIKAIOIIEro MHpa,
14 JUTMTENIbHOCTh TPOLIECCOB B OKpyskarouieM wmupe. [IpubmmkéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTH NpuOmkeHus. Oxpyrienue uucen. [Ipukunka u oreHka
pE3yJIbTaTOB BBIUYMCIICHUN
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 VYpaBHEHUsI C OHOW TEPEMEHHON
2.2 JIuneliHoe ypaBHeHMe. PelieHne ypaBHEeHUN, CBOAAIIMNXCS K JIMHEHHBIM
2.3 KBagparHoe ypaBHeHue. Pemenne ypaBHEHHM, CBOIAIIMXCS K KBAJPATHBIM
24 bukBanpatHoe ypaBHeHue. IIpumepsl pellleHMs YpaBHEHHM TPETbEH U 4YETBEPTOMN
' CTETIEHEN Pa3JI0KEHNEM Ha MHOKUTENN
2.5 Pemenue npoOHO-paniMoHaIbHBIX YpaBHEHUH
2.6 Cucremsl ypaBHEHUI
2.7 VYpaBHeHHE ¢ AByMS IEPEMEHHBIMH U €T0 Tpadux




2.8

Pewrenne cucreM AByX JIMHEWHBIX YPABHEHUU C JBYMS IIEPEMEHHBIMU

Pemienue cucrtem AByX ypaBHEHUM, OJTHO U3 KOTOPBIX JIMHEHHOE, a IPyroe — BTOPO

2.9
CTETIeHU

2.10 I'paduaeckas uHTEpIPETALMS CUCTEMBI YPAaBHEHUH C IBYMS TIEPEMEHHBIMU

211 Pemenrie TeKCTOBBIX 337124 aNreOpandecKuM crocooom

2.12 UwucoBble HEPABEHCTBA U UX CBOMCTBA

2.13 Pemenue nuHEHBIX HEPABEHCTB C OJIHOM IEPEMEHHOM

2.14 Pemenue cucreM TUHEHHBIX HEPABEHCTB ¢ OAHOM IMEPEMEHHON

2.15 KBanpaTHble HEpaBeHCTBa

516 I'padmyeckass wuHTepmpeTansi HEPABEHCTB U CHCTEM HEPAaBEHCTB C ABYMs
' HePEMEHHBIMU
3 OyHKIMU

31 KBagparnunas Gpynkuus, e€ rpaduk u coiictsa. [lapabona, KOOpAMHATH BEPIIMHEI

napaboIIbl, 0Ch CHMMETPHUH 1apadoIbl

3.2 I'paduku Gyukiwii y=Kx, y=kx+b u ux coiicrsa

3.3 I'paduku Gpyukimii y=Kk/x, y = x® u ux coiicrsa

3.4 I'paduku pyHKuMii , 1 UX CBOKCTBA
4 YucnoBbie IOCIEI0BATEIIBHOCTH

41 OmnpeneneHre U crnocoObl 3aJaHUs YHCIOBBIX IOCIENIOBAaTeIbHOCTEH. 3agaHue
' MOCJIeI0BAaTENbHOCTH PEKYPPEHTHOM (popMyItoif u popmyInoit N-ro uieHa

42 Apudmernueckas nporpeccus. @opMyiibl N-TO WieHa apuPpMETHUECKON IPOrpeccuH,
' CYMMBI TIEPBBIX N YJICHOB

43 I'eomerpuueckast porpeccusi. @opMyIel N-TO YJIeHA TEOMETPUIECKON TPOTrpeccui,
' CYMMBI TIEPBBIX N YICHOB

44 N300pakeHne wieHOB apu(pMETHUECKON 1 TeOMeTPUIECKON MPOrpeccuii ToukaMu Ha
' KOOPAMHATHOM IUNIOCKOCTH. JIMHENHBINA U KCITOHEHIIMAIbHBIN POCT

4.5 Cno’xHble MPOLIEHTHI




ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon
NpoBepsieMOro
TpeOOBaHMs

IIpoBepsieMble TPeOGOBAHUS K MPeIMETHBIM Pe3yJ1bTATaAM O0CBOECHHS
OCHOBHOM 00pa3oBaTe/JIbHOM MPOrpaMMbl OCHOBHOT'0 001IIETr0
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh NOHATUSAMU: MHOXECTBO, IIOJIMHOXECTBO, OIEpaluu
HaJ MHOXXECTBAMM; YMEHUE ONEePUPOBATh MOHATUSAMU: Ipad, CBA3HBIN rpad,
JIepeBO, LUKJI, IPUMEHATh UX IPH PELICHUU 337a4; YMEHHE HCII0JIb30BaTh
rpaduyeckoe TMPEACTaBICHWE MHOXKECTB [UIsl OINHCAaHUS PealbHBIX
MPOIIECCOB U SIBJICHUH, IPH PEIICHUH 33]1a4 U3 IPYTHX YYEOHBIX ITPEIMETOB

YMeHue OIICPUPOBATL IIOHATHAMMU: OIIPCACICHHUC, aAKCHOMa, TCOpEMa,
J0Ka3aTCJIbCTBO, YMCHUC paciio3HaBaThb HNCTHUHHBIC u JIOXXHBIC
BbBICKAa3bIBAHUA, IIPUBOAWTL IIPUMCPLBI KW KOHTPIIPUMCPLI, CTPOUTH
BBICKA3bIBAHUA U OTpULAHUSA BBICKQ3bIBaHU M

YMeHue onepupoBaTrh MNOHATHSAMHU: HATypaJIbHOE YHCIO, MPOCTOE H
COCTaBHOE YHCIIO, JIETMMOCTh HATYpaJlbHBIX YMCEN, NPU3HAKU JIETUMOCTH,
[eJI0e YUCIIO, MOJYJIb YKciia, OOBIKHOBEHHAsI ApoOb M JecsATHYHAs APOOH,
CTaHJIAPTHBIA BUJ YHUCJA, PALMOHAIBHOE YMCIIO, UPPALUOHAIBHOE YHCIIO,
apuMeTHUeCKU KBaJpaTHBIM KOPEHb;, YMEHHUE BBHIMIONHATH JIEHCTBUS C
YucCjiaMi, CpaBHUBATh W YIOPAJOYMBATHL 4YHCJId, MPCACTABIATL 4YHCJIA Ha
KOOPJIMHATHOM MPSAMOM, OKPYIVIATh YHUCIA, YMEHHUE JeNaTh NPUKUAKY U
OLICHKY pe3yJIbTaTa BbIYMUCICHHI

YMeHue onepupoBaTh IMOHATHUSAMHU: CTENEHb C LENbIM II0Ka3aTeleM,
aprudMeTHUeCKUil KBapaTHbIM KOPEeHb, MHOTOWIEH, ajredpandeckas Apoob,
TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HATypajJbHOM CTemeHH OoJblie
€IMHHULbI; YMEHHUE BBINOJHATH pacuéTel Mo (Qopmyiam, MnpeoOpa3oBaHUs
LENbIX, JPOOHO-PAllMOHAIBHBIX BBIPAXEHUH M BBIPAKEHUH C KOPHSMH,
pa3I0KEeHNUE MHOTOWIECHA HAa MHOYKUTENH, B TOM YHUCIIE C UCIOJb30BAHUEM
(bopMy1 pa3HOCTH KBaIpaTOB U KBaJpaTa CyMMBbI U pa3HOCTH

YMenue onepupoBaTh MOHATHUSIMHU: YHUCIOBOE PAaBEHCTBO, YpPAaBHEHHUE C
OJIHOW NEPEMEHHOW, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
yMEHHE peliath JIMHEeWHbIE W  KBaJpaTHbIE YpaBHEHHs, JIPOOHO-
pallMOHAIBHBIE YPABHEHHS C OJTHOM MEPEMEHHOM, CHCTEMBI JBYX JIUHEWHBIX
YpaBHEHUM, TUHEHHBIE HEPABEHCTBA U UX CUCTEMBI, KBaIpaTHbIE U JPOOHO-
palMOHAIIbHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM, B TOM YHUCIE IpU
pEelIeHNH 3aJlay U3 JIPYyTuX NpPeIMETOB U MPAKTHUYECKUX 3a]a4y; yMEHHUE
KCIIOJIb30BaTh KOOPAMHATHYIO MPSIMYI0 M KOOPAWHATHYIO IUIOCKOCTH ISt
M300pakKeHUS PEIICHUN ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (YHKIMS, rpaduk (yHKIMH, HYIU
(GYHKINM, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHUs,




yObIBaHUsI, HaumOOJbIIee W HaWMEHbIee 3HAYCHHUS (QYHKIMH, yMEHUE
ONEPHPOBATh TOHATHSAMHU: TIpsMas MPOMOPIHOHAILHOCT, JIMHEHHAs
byHKIMsA, KBajpaTHuHas (QyHKOUS, OOpaTHas MPONOPIMOHAIBLHOCTD,
napaboJa, runepOoa; yMeHHEe CTPOUTh Tpaduku (PyHKIUH, UCIIONTH30BAThH
rpadMKu JUISL OTPENEJICHUs] CBOWCTB TMPOIIECCOB M 3aBHUCHMOCTEH, IS
pelieHus 3aJad W3 APYTUX YYeOHBIX MPEIMETOB W PEAbHON KU3HU;
YMEHHE BBIPaKaTh (OPMYIIaMU 3aBHCUMOCTH MEXKIY BETMYNHAMU

YMeHue onepupoBaTh MOHATUSAMU: MOCIEAOBATEIBHOCTh, apudMeTndecKkas
U TEeOMEeTpUYEeCcKass MPOrpecCMd; YMEHHE WCII0JIb30BaTh  CBOMCTBA
nocieA0BaTeNbHOCTEH, POPMYIIBI CyMMBI U OOIIETO 4YjeHa MpPU PelIeHUU
3aja4, B TOM 4YHCJE 3a7ad W3 JAPYIHX YYEOHBIX NPEIMETOB M PEaTbHOM
KU3HU

YMeHue pemars 3a/1a4i pa3HbIX THIOB (B TOM YHUCIIE Ha IPOLEHTHI, JOJIH U
4acTH, JABWXKEHHE, paboTy, LIEeHy TOBApOB M CTOMMOCTb MOKYIIOK U YCIYT,
HAQJIOTH, 3aJaud M3 00JacTh YOpPaBICHUS JIMYHBIMM U CEMEHHBIMU
(¢uHaHCaMM); YMEHUE COCTaBISATh BbIPAKEHUS, YPAaBHEHUs, HEPABEHCTBA U
CHUCTEMBI II0 YCIIOBUIO 3aJa4M, HCCIECNOBATH IIOJy4CHHOE pPELICHHE U
OLICHUBATh MIPaBAOI0100HOCTb MOJTYUYEHHBIX PE3YJIHTATOB

YMeHue onepupoBarh MOHATUAMU: (UTypa, TOUKa, OTPE3OK, Mpsimast, JIyd,
JOMaHasi, YroJ, MHOTOYTOJIbHUK, TPEYTOJIbHHK, PpaBHOOCAPEHHBIH U
PaBHOCTOPOHHHI TPEYTOJIBHUKH, MPSIMOYTOJBHBIN TPEYTOJbHHUK, MEIUAHA,
Ouccekrpuca " BBICOTA TPEYTOJIbHUKA, YeThIPEXYTOJIbHUK,
napajiesiorpaMM, poMO, IPSIMOYTOJILHUK, KBA/IPaT, TPANeIHs; OKPY>KHOCTB,
KpYT, KacaTebHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (DPUTYpaMU; yMEHUE
pewiath 3a/7a4M, B TOM YHUCIIE U3 MOBCETHEBHOM >XKM3HM, HA HAXOXKICHHE
reOMETPUUECKUX BEIMYMH C NPUMEHEHHEM HM3Y4YEHHBIX CBOWCTB (QUIyp H
¢dakToB

10

11

YMeHue omnepupoBaTh MHOHSTHUSMM: PABEHCTBO (QUIYp, PaBEHCTBO
TPEYroJbHUKOB; NapauIeIbHOCTh U MEPHEHAMKYJISIPHOCTh MPSIMBIX, YroJl
MEXY MPSIMBIMH, TIEPIEHINKYJIISP, HAKIOHHAsA, IPOEKIHs, ojgodue Gpuryp,
NOJ00HBIE TPEYTOJIbHUKH, CUMMETPHUsS OTHOCUTENBHO TOYKH U MPSIMOIi;
YMEHHE paclo3HaBaTh PaBEHCTBO, CHUMMETPHUIO M mojobue ¢uryp,
NapaJuIeIbHOCTD U NEPIIEHIUKYIIIPHOCTD MPSIMBIX B OKPY’KaIOLEM MHUPE

YMCHI/IC OHepI/IpOBaTI) TIOHATUAMMU: AJINHA, paCCTOSIHI/Ie, erJ’I (BG.]'H/ILH/IHa
yrila, CHHYC U KOCUHYC yTIJla TPEyrojbHUKA), TJIOMA/b; YMEHUE OLIEHUBAThH
pa3Mepbl IPEeIMETOB U 00BEKTOB B OKPYXKAIOIIEM MUPE; YMEHUE TPUMEHSATh
(dbopMyIIbI IEpUMETPa U TUIOIIAIA MHOTOYTOJIBHUKOB, JITHHBI OKPYKHOCTH H
WIOMIaAd Kpyra, oObeMa MpsIMOYTOJBHOIO MapaljieNienuneaa; yMeHue
MPUMEHATH MPU3HAKUA PABEHCTBA TPEYTOJIHHUKOB, TEOPEMY O CYMME YTIJIOB
TpeyroibHuKa, Teopemy Iludaropa, TPUTOHOMETPUYECKHE COOTHOIICHUS
JUUIS1 BBIYMCIICHUS JJIMH, PACCTOSIHUH, TITOMIaAei

12

Ymenne  u3zo0pakaTb  Miockue  GUrypel W HX  KOMOMHAamuu,
IPOCTPAHCTBEHHBbIE (QUTYphl OT pPYKH, C TOMOIIBIO  YEPTEKHBIX




HHCTPYMCHTOB UM 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY WJIM CUMBOJILHOMY
OIMMCaHUIO

13

YMeHue ornepupoBaTh NOHATHUSIMU: MPSMOYTOJbHAS CHUCTEMa KOOP/AMHAT;
KOOPJMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IMPOU3BEJICHHE BEKTOpa Ha
YHUCJI0, CKaJIpHOE IPOU3BEACHHUE BEKTOPOB; YMEHHE HCIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI JIJISl MPEACTABICHUS JAHHBIX M PEIICHMs 3aj]iay, B
TOM YHUCJIE U3 IPYTUX yUYEeOHBIX MPEAMETOB U peaibHON KU3HU

14

Ymenune OIICpHUPOBATH IMMOHATHUAMMU: CTOJIGI/IKOBBIC M KPYI'OBBIC JUArpaMMBbl,
Ta0JIMIIBI, cpeiHee apuMeTnyecKoe, Mearuana, HanooIbIIee U HANMCHbBIIICE
3HAUEHMs,  pa3Max  4YHUCIOBOro  HaOopa,  yMeHHE  H3BJIICKATh,
HHTEPIPETUPOBATH U MPEOOPa30BbIBATH HHPOPMAIIUIO, TPEJACTABICHHYIO B
TaONMIIaX U Ha JUarpaMmax, OTPaKaroIlyl0 CBOWCTBA U XapaKTEPUCTUKU
peaNbHBIX TIPOLIECCOB W SABJICHHI; YMCHHE pAacCloO3HABaTh W3MCHUUBHIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHune ornepupoBaTh TMOHSATUSMH: CIyYallHBIA OMBIT  (CIIy4YailHBIMA
OKCIIEPUMEHT),  3JEMEHTApHOE  COObITHE  (RJIIEMEHTapHbII  HMCXO.)
CIIy4aifHOTO OMbITa, CIly4alfHOE COOBITHE, BEPOSTHOCTH COOBITHS; YMEHHUE
HaxOJIUTh BEPOSITHOCTH CIIy4allHbIX COOBITHIA B OIBITAXC
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMH COOBITUSMH;, YMEHUE pellaTh 3a7aud
METOJIOM OpraHM30BaHHOIO Tmiepedopa M C HCIOJIB30BAHMEM IIPaBHIIA
YMHOKEHUS; YMEHHE OLEHUBAaTh BEPOSITHOCTU peajlbHBIX COOBITHH U
SBJICHUHM, MMOHUMATh POJIb MPAKTHUYECKU JOCTOBEPHBIX U MaJIOBEPOSTHBIX
COOBITUI B OKpYXarolleM MHUPE W B JKU3HH; 3HAKOMCTBO C IOHSTHEM
HE3aBHCHUMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSX

16

YMeHue BbIOMpaTh NOAXOIAIMIMM U3yUYEHHBIH METOM JUIsl PELICHUs 3aJauH,
IIPUBOAUTH NPHUMEPbl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEW B IpPUPOJAE U
JKU3HHM, PACIO3HABaTh NPOSBICHHE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE,
OIMUCHIBaTh OTJEJIbHBIE BBIJAIOIIMECS PE3YJbTAaThl, IOJYYEHHBIE B XOJ€
pa3BUTHSA MaTEMaTUKU KaK HAayKW, IPUBOIAUTH IPUMEPBI MATEMaTUYECKUX
OTKPBITUM U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUHU




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

1O MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Hucna u BIYUCIICHUS
11 Hatypanbuble u uensie yncna. [Ipu3Haky 1eIMMOCTH 1eNbIX YHCeT
12 OOBIKHOBEHHBIE M JECSATUYHBIC IPOOU, MPOLEHTHI, OCCKOHEUHbIE MEPUOIUYECKUE
npodu
1.3 Pannonaneshbie yncna. Apudmernyeckue onepanuu ¢ palruoHaIbHBIMU YUCIaMU
1.4 JlelicTBUTENbHBIC YnCiia. ApUPMETHIECKHUE ONIEPALUH C JHCTBUTEIbHBIMU YHCIIAMU
15 [TpubnmxEHHBIC BEIYUCIICHUS, TPABUIIa OKPYTIICHUS, TIPUKUKA U OLIEHKA pe3yJIbTaTa
' BBIYKMCIIEHUI
2 AnrebpandecKkue BhIpaKEHUS
2.1 bykBeHHble BbIpaXeHUsI (BBIPAXKEHUS C IEPEMEHHBIMU )
59 Crenenb ¢ nenbM nokaszareneM. CTeneHb ¢ palMoHalbHbBIM MOKa3areneM. CBOHCTBa
' CTENEHU
2.3 MHorousneHsl
2.4 Anrebpandeckas 1po0b
25 Apudmerrueckuili KOpeHb HaTypaibHOW creneHH. JlelcTBusac apudmMeTrnyecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETIeHU
3 VYpaBHEHUS U HEPAaBEHCTBA
3.1 Lenbie u 1poOHO-paoHaNIbHBIE ypaBHeHHs. CUCTEMBI U COBOKYITHOCTH YpaBHEHUH
3. Lensie u apoOHO-panmoHaNbHBIE HepaBeHCTBAa. CHCTEMBI W COBOKYITHOCTH
' HEPABEHCTB
3.3 Pemrenue TeKCTOBBIX 3a1a4
4 YucnoBbie IOCIEI0BATEIEHOCTH
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33aHUs TIOCIIE0BATEILHOCTEH
4.2 Apudmerndaeckas u reomeTpudeckas mporpeccun. @opMyIra CII0KHBIX MPOIIEHTOB
5 OyHKIHMH
@Oynkius, cnocoOsl 3aganus ¢pyHkuuu. ['paduk ¢pynkunu. O6macTb onpeneneHus u
51 MHOXeCTBO 3HaueHuil ¢pynkumu. Hymun ¢pynkmuu. [IpomMexyTku 3HaAKONOCTOSIHCTBA.
o IIpoMeXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl U MHHUMYMBI (DYHKLUH.
Haubonpiiee n HauMeHbllee 3HaYeHUE (PYHKIMN HAa TPOMEKYTKE
6 KoopanHatsl Ha mpsiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunatnas npsmas
6.2 JlexapToBbI KOOPNHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GpUrypsl 1 UX CBOMCTBA
1.2 TpeyronsHUK




7.3

MHOroyrojasHuKu

7.4 OKpyXHOCTh ¥ KPYT
7.5 N3mepenue reoMeTpu4ecKuX BEITUIUH
7.6 Bexkropsl Ha m10CcKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OmnucarenpHas CTaTUCTUKA
8.2 BepositHoCTB
8.3 Kombunatopuka
8.4 MHosxecTBa
8.5 I'padm




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Marematuka: 5-if kiacc: yriryOJeHHbIH ypoBeHb: yueOHUK B 2 yacTsx; 1-e uznanue Jlopodeen
I'.B., Ilerepcon JI.I'. AxunonepHoe o6mectBo «M3narensctBo «IIpocBemenney
* MaTtematuka: 6-if kiacc: yriayOJieHHbIH YPOBEHb: YUeOHHK B 3 yacTsx; 1-e u3nanue,
nepepadorannoe Jlopodees I'.B., [lerepcon JI.I'. Akimonepnoe obmiectBo «M31aTenbcTBO
«IIpocsemenne»
Anrebpa. 7 kimacc: y4ge0. s o0mmeo0pa3oBaT. OpraHU3aIii ¢ MPHUIOKEHHEM Ha dJIEKTPOHHOM HOCHUTEIE /
(FO.H. Maxkapsrues, H. I'. Munarok, K. 1. Hemkos, C. b. CyBopoga); nmox pen. C. A. TenskoBckoro. — 3-
e u3a. — M. : [IpocsenieHue
Anrebpa. 8 kimacc.: Maxkapsraes 0. H., Munarok H. I'., Hemkos K. W. u np. / Ilox pexn.
TenskoBckoro C. A
Anrebpa. 9 xinacc.: Makapseraes 0. H., Munatok H. T'., Hemxos K. . u ap. / [lox pea. Tensikosckoro C.
A
METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA
W. 3BaBuy, JI. B. Ky3nenona C. b. CyBoposa. J[unakruueckue MaTepuainsl o anredpe s 7
kiacca. — M. : IIpocBenienue
JI.1.3BaBuy, JI.B.Ky3Huenona, C.b.CyBopoBa. [lunakTrueckue MaTepuaibl o aiaredpe s 8
kiacca. — Mocksa, «IIpocsemienue», 2018 r.
AnpxoBa 3.H. IIpoBepounsie paboThI C 37IeMEHTaMU TECTHPOBAHUS 10 anredpe. 8 kiacc. —
Caparos: «JIumei», 2017 r.
KHM Anre6pa. 8 knacc/ coct.J.M.MaprteimoBa. — Mocksa: BAKO, 2018 r.
Anrebpa. 8 kinacc. 3aJauHUK IS yYaIluxcs 0011e00pa3oBaTeIbHBIX YUpPEKACHUH/ [
A.I''Mopakosu4 u 1p.|; nox pen. A.I'Mopakosuya. — 11 u3a., non. — M.: Muemo3uHa, 2017.
6Knura i yunrens. U3ydyenue anredpsl B 7-9 knaccax/ FO0.M.Komsirun, H0.B.Cunopos,
M.B.TkauéBa u np. — M.: IIpocsemenue, 2016.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

www. edu - "Poccuiickoe obpasoBanue" deepanbHblid TOPTAIL.
www. school.edu - "Poccuiickuit 001ieoopa3zoBareibHbIi moprain'.
www.school-collection.edu.ru/ Eaunast kosiekius nupoBbix 00pa3oBaTeibHBIX PECYPCOB
www.mathvaz.ru - doCke MIKOJIEHOTO YUUTEIS MATEMATHKH

WWW.it-n.ru "Cetb TBOpYECKHX yuuTenen"

www .festival.1september.ru ®ectuBans nmegarorudeckux uaen "OTKPBITHINH YPOK"
http://school-collection.edu.ru/ — enunas koyuteKIus UPPOBBIX 00PA30BATEILHBIX PECYPCOB.
https://oge.sdamgia.ru/

https://vpr.sdamgia.ru/










AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpmkaT 256233904371995990837526139856067300059550829986
Bnageney fopodieesa tOnua BukTopoBHa

OeicTevTened C 28.10.2025 no 28.10.2026



http://www.tcpdf.org

		2026-09-12T21:42:38+0500




