MUHUCTEPCTBO MPOCBEINIEHUA POCCUICKOM ®EJIEPALIUU
MBOY COHLI Ne 256 'O 3ATO ®oxkuno IIpumopckuii kpai

PACCMOTPEHO YTBEPX/IEHO
Ha 3ace/laHuu Hupexkrop MBOY COLL Ne256
METOINYECKOTO COBETA H. B. Mapkosa

[Iporokon Nel ot «26» aBrycra 2026 r.  Ilpuka3 Ne 86 ot «28» aBrycra 2026 r.

(" ﬁ JTOKYMEHT MOJINCAH )
JEKTPOHHOI NOAMHUCHIO

CBEJIEHUS O CEPTU®UKATE OI1

Cepruduxar: 67/D3DF49D1AE418DB7341CB736087548

Brnapenen: Mapkosa Hatanest BagumoBHa
JletictBurenen ¢ 17.01.2026r. mo 03.09.2026r.

- J

PABOYAS IPOTPAMMA
(ID 10024239)

Y4eOHOro Kypca «AJjreopa»

TUTs1 OOydJaroImxcs 8 KJaccoB

CocCTaBIIEHO yUUTEIEM MATEMATHKH
Typok E.N.

I'O 3ATO ®okuno, 2026 — 2027 y4a.rox



MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpCOB OCHOBHOIO OOIIETo
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUCHHUE JIPYTUX JUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUS U B MTOBCEAHEBHOM kU3HU. PazButue y oOyuaronmxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYUIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIIECCOB
B NIpUpOJIE U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIHPOBAHUS B HAYyUYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTalliid B COBPEMEHHOM IU(PPOBOM
obmectBe. M3ydeHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMsS HaOJI0/aTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOyeT KPUTHUUYHOCTU MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBAaTh CBOW JCHCTBHS M BBIBOBI,
dbopmynupoBath yTBepxkacHUsA. OCBOEHUE Kypca aliredpbl 00eCcreunBaeT pa3BUTHE
JOTHYECKOTO MBIIIICHUSI OOYYaroOMIMXCsA: OHM HCIOJB3YIOT JACIyKTUBHBIE U
WHYKTUBHBIE PacCyXJeHusl, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOyyeHue  anrebpe  mpeanoyiaraeT  3HAYUTEIbHBIH  00BEM
CaMOCTOSITENTFHOM  JICATEIBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 ABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINAIIA 00yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Anredpa» ajii OCHOBHOTO
o0miero 00pa3oBaHus OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANUYECKHE
JuHuM: «Yucaa u BeIUUCICHUS», K ANTeOpanyecKue BhIPAKEHUSY, «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxgas w3 3THX Ccoaep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBACTCs Ha MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOICHCTBYS C
JpPYyrUMU ero JuHusMd. B xome wu3ydeHus y4eOHOro Kypca o0Oydaromumcs
MPUXOIUTCS JIOTUYECKH PACCYXKJaTh, MCIOJIB30BATh TEOPETUKO-MHOKECTBECHHBIN
s36IK. B CBSI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Amredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTHYECKOro o0pa3oBaHUs U CIOCOOCTBYIOIIUE OBJAJCHUIO 00yYarOIIMMUCS
OCHOB  yHUBEPCAJIBHOTO MareMaTthdeckoro si3pika. ComepkaTenbHONW |
CTPYKTYpHOM OCOOEHHOCTBIO Yy4eOHOTro Kypca «AunreOpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne nuHMH «YHWCa W BBIYHCICHUS» CIYXKUT OCHOBOW st
JTATBHEHIIET0 M3yYEeHHUs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyUYarOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHS MOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPHOOPETCHHIO MPAKTHUECKUX HABBIKOB, HEOOXOIMUMBIX JIJIsl IOBCETHEBHON
KU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M HWPPANUOHAIBHBIMH YHCIaMH, (HOPMHUPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIO.

Coneprxanue AByX anreOpandecKux JUHUN — « ANTeOpandecKre BhIPaKCHHD)
U «YpaBHEHUsI U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYHAIOIIMXCS
MaTEMaTHUYECKOIo amnmnapara, HEOOXOAUMOIo JUIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuana TPYIIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpaKEHUN. Anredpa JEMOHCTPUPYET 3HaUCHUE MAaTEMaTHKU Kak
A3bIKa JUI TIOCTPOCHMSI MAaTEMaTHYECKUX MOJEIEH, OIHMCAHMS INPOLECCOB M
ABJIEHUN peanbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOIAT TaKxke
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
NEeAyKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBaHne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUs, CHOCOOHOCTEN K MATEMaTUYECKOMY TBOPUYECTBY.

Copepxanre pyHKIMOHAIBHO-TPAPUYECKON JTMHUH HALEIEHO Ha MOJIyYeHHUE
OoOy4JaronMMHCs 3HAaHUN O (PYHKUMSIX KaK BaKHEHMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIEAOBaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3ydyeHue marepuana crocoOCTBYeT Pa3BUTHIO Y OOy4arolmmxcs
YMEHUS UCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIIBHBIC CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (OpMUpOBaHHE
MPEICTABICHUI O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CormacHo ydeOHOMYy TUIaHy B 8 Kjaccax wH3ydaercss Y4YeOHBIM Kypc
«AnreOpa», KOTOPbIA BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COAECpKaHUS:
«Yucna ¥ BBIYUCIEHUSA», «AJreOpandeckue BBIPAXKEHUSD, «YpaBHEHUS W
HEPABEHCTBA», « DyHKIUW.

Ha uzydenue yuebHOro kypca «Ainredpa» orBogutcs 102 yaca (3 yaca B
HEJIEIIIO).



COJAEPKAHUE OBYUYEHUA
8 KVIACC

Yuciaa v BIYMCICHUA

KBagparHeiii kopeHb u3 uwucia. [loHsiTue 00 uUppalMOHAIBHOM YHCITE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJpaTHBIX KOPHEHN U UX MPUMEHEHUE K MPEeoOPa30BAHUIO YUCIOBBIX BhIPaKECHUN
Y BBIUHCJIEHUSM. JIeCTBUTEIIBHBIE YUCTIA.

Crenens ¢ 1enbIM NTOKazaTeneM U e€ cBoricTBa. CTaHapTHAS 3alKCh YKCIA.

AuredpanvyecKue BbIPpaKeHUA

KBagpaTHblil  TpEXuieH, pa3loKEHHE KBAaJPAaTHOIO TPEXWIEHA Ha
MHOKHUTEIIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBONCTBO aireOpandyeckod apoOwu.
CnoxeHue, BBIYUTAHHWE, YMHOXEHUE, JEJCHUE alreOpandeckux ApoOeH.
PanonanbHbIe BRIpAKEHUS U UX MIPeoOpa3oBaHUE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysia KOpHEH KBaJpaTHOTO ypaBHEHMS.
Teopema Buera. Peuienue ypaBHEHUH, CBOIAIIMXCS K JIMHEWHBIM U KBaJIPAaTHBIM.
[Ipocreiinme qpoOHO-palMOHAIBHBIC YPABHEHHUS.

['paduueckas uaTEpnpeTanys ypaBHEHUN C BYMS MEPEMEHHBIMU U CUCTEM
JVHEWHBIX YPAaBHEHHWW C JBYMS IIepeMEHHbIMMU. l[Ipumepsl pemeHus cucrem
HEJIMHEUHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OIHOW MEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM EPEMEHHOM.

DOyHKUIMHA

[lonarue Qynkuun. OOIaCTh ONPEACTICHUS W MHOXXECTBO 3HAYCHUM
dbyukiuu. CiocoOsl 3a1aHus PYyHKIIHIMA.

I'padpux ¢ynkuunu. Yrenune coiicTB ¢yHKuuu no e€ rpaduxy. IIpumeps
rpadukoB (GyHKIHHA, OTPa)KaIOIIKUX peabHbIE MPOIECCHI.

OyHKIMY, OMUCHIBAIOIIME TPSIMYI0 M OOpaTHYIO TPOIMOPIMOHATLHBIC
3aBHCHMOCTH, HX rpadukn. Oyukiun Y = X2, y = X3, y = VX, y=|x|. [paduaeckoe
pEILICHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

N300pakeHne WICHOB apu(PMETHYECKON U TEOMETPHUYECKON MpOorpeccuit
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHEHUHUAIBHBIM POCT.
CoXHbIE NPOLIECHTBHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YUYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MpOrpamMMmbl y4yeOHOro Kypca
«Anredpa» XapaKkTEepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKIAEHUIO 3THUECKUX NMPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaoBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEIIEHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaANpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTU MAaTEMaTUYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEMHON MNpodeccruOoHaIbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTM4ecKOe BOCIUTAHME:

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

5) HEeHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEUYECKO
JEATEIbHOCTH, 3TANoB €€ pa3BUTUSA W 3HAYMMOCTU JUISl Pa3BUTHUS LMBHIIM3ALNM,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYypOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuveckoe BocnuTanue, (GOopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIArONOJIyYHs:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBIKA pPeIICKCUU, TMPU3HAHHUEM CBOETO
IpaBa Ha OMMOKY ¥ TAKOTO K€ MpaBa JPYroro 4eIoBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUMU IS PEIICHUS 3a/1ad
B 00J1aCTH COXPAHHOCTH OKPYXKaIOIICH Ccpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEACTBUI ISl OKpYKaroled cpeibl, OCO3ZHaAHUEM
100aIbHOTO XapaKTepa 3KOJIOTHYECKHUX MPOOJIEM U MyTeH X pelieHus;

8) ajanTanusa K U3MEHSAIIMMCS YCJOBHAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTHU 4€pe3 MPAKTUUYECKYIO JIEITEIbHOCTh, B TOM YHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIMpOBaTh UJEH, OHITHUS, TUIIOTE3bl 00 OOBEKTaX U SIBJICHUSAX, B TOM YUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYAaIlMI0 KaK BBI30B, TPEOYIONIUNA KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbIE pEIICHUS] U JeUCTBUSA, (HOPMYJIHMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE HeiiCTBUS

ba3oBble 1ornueckue aefcTBu:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TMOHATUH, OTHONIEHWH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTpEJICICHUs]  TMOHSATUW, YCTAHABIMBATH CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTE W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTpPHUIATEIbHBIC, €AMHUYHBIC, YaCcTHbIE W oOIIue,
YCJIOBHBIE;



BBISIBISITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeursi B (akTax, AaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KpUTEpUM IS BBISIBJICHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

JienaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIPsIMbIE U OT
IPOTUBHOIO), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXHbBIE JOKa3aTeJIbCTBA
MaTeMaTUYECKUX (PaKToOB, BBICTpaMBaTh AapryMEHTALMIO, IPUBOAUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Croco0 pemeHus ydyeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BApUMAHTOB peELIEHUs, BBHIOMpaTh HauOoyee MOAXOASAUIMI ¢ Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIBCKUN HHCTPYMEHT MO3HAHUSA,
(dbopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpoOIemMy,
CaMOCTOATENIbHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (QOpMHUPOBATh
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULNIO, MHEHHUE;

IPOBOAUTH 10 CaMOCTOSITEIbHO COCTABJIEHHOMY IIJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME  TIO  YCTAHOBJICHUIO
OCOOCHHOCTEH MAaTEMaTUYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy coOOit;

CaMOCTOATENLHO (POPMYIMPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
IPOBEAEHHOTO HAOMIOIEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHHIA;

MPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTATbH
IPEIOJIOKEHUS O €T0 PA3BUTHHU B HOBBIX YCJIOBHUSX.

Pabora c nunpopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W M30BITOYHOCTh WH(OpPMAIMH, JTAHHBIX,
HEOOXOUMBIX JIJISl peIIeHUs 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHUS,

BBIOMpATh (GopMy TpeAcTaBiIeHUS HHPOpMAUU € WUTIOCTPUPOBATH
peliaemMble 3aJayd CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WH(OOPMAIMU TIO0 KPUTEPHUSM, MPEITI0KECHHBIM
yUHUTENIeM WM CHOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHMKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe N1eCTBHA:



BOCIpUHUMATh M (OPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LEJIAMH OOIIEHHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7jaui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHU 3a7]aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCJIEHHBIC Ha TMIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXICHHUAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapy»UBaTh PA3JIMYME U CXOJCTBO MO3MIIMM, B
KOPPEKTHOU Gopme popMyIupOBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,
OPEJICTaBISATh  pEe3yJNbTaThl  pEelIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HCIOJb30BaTh  IPEUMYIIECTBA  KOMAHIHOM M
UHAMBHUIYaJIbHON paboThl MpU pPEIIEHUU YUYEOHBIX MAaTeMaTHYECKHX
3ajady;

IPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JA0roBapuBaThCA,
o0Cy>KIaTh IPOLECC U Pe3yJIbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOACH;

y4acTBOBaTh B TIpyNIoBbIX (opmax paboTsl (00cyxkaeHus, oOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIpyTU€), BBINOJHATH CBOKO YacTh
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMH WIEHAMHU KOMaHIbl,
OLIEHMBaTh KauyeCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJIAThH IUJIaH, AJITOPUTM PELICHUS 3aAaud (MU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOKHOCTEUM, apryMEHTHpPOBATb U KOPPEKTUPOBATH
BAapUAHTHI pEeUIEHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIIQJICTh CIIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJbTaTa pelIeHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh IPHU PEIICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTU ITOCTABICHHOW LEIIH
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTYKCHHS WU HEJIOCTYOKCHUS 11ETTH,
HaXOJUTh OIMUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 8 kiacce oOydarOmIMiiCs TOJNYYHUT CIEIYIOIINE
MIPEAMETHBIE PE3YIIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonp30BaTh HadajabHbBIE IPEACTABICHHUS O MHOKECTBE JIEUCTBUTEIBHBIX
YuCeJ JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYMCICHUH, U300paxkaTh JIeHCTBUTEIIbHbIE
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpumensaTh moOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAUTH
KBaJIPAaTHbIE KOPHH, UCIOJIb3Ysl MPU HEOOXOAUMOCTH KaJIbKYJIATOP, BBIIOIHITH
npeoOpa3oBaHusl BBIPAKEHUH, COJEPIKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEU.

Hcnonb30oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECITHYHBIX
npoOeit u creneneit yucia 10.

AuredpanvyecKue BbIPpaKEeHUA

[IpyMEHATP TOHATHE CTENEHHM C LENbIM IOKAa3aTEJIEM, BBINOJIHATH
peoOpa3oBaHus BIPAXKEHU, COIEPIKALUX CTENEHH C LEIbIM ITOKa3aTEJIEM.

BhITIONHATE TOXIECTBEHHBIE MPE0oOpa30BaHUs PAIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MMPaBUJI ACHCTBUI HaJ MHOTOYJIEHAMH U alNreOpandyecKuMu ApoOsIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[TpumensTh npeodbpa3oBaHus BRIPAKECHUM JIs1 pEIICHUST Pa3IMYHbIX 3a/1a4 U3
MAaTEMATUKH, CMEXKHBIX ITPEIMETOB, U3 PEATIbHOU MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE, KBaJpaTHbIC YPABHEHHS W PALUOHAIBHBIE ypaBHEHUS,
CBOJISIIMECS K HUM, CUCTEMBI ABYX YPABHEHUH C JIBYMS IEPEMEHHBIMU.

[IpoBOANTE MPOCTEUIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPaBHEHHM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JY YpaBHEHWE WIM CHCTEMA YPAaBHEHUM PEILICHMS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

[lepexoauTh OT cioOBeCHON (HOPMYIUPOBKU 3amauu K €& anreOpanyeckoit
MOJIEJIA C TIOMOIIBK) COCTABJICHUSI YPaBHECHUSI WM CHUCTEMBbl YPaBHEHUU,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4U MMOJyYEHHBIA PE3yJIbTaT.

[IpyMeHATh CBOKCTBA YHCIIOBBIX HEPABEHCTB [JII CPABHEHUS, OLICHKH,
pemaTh JMHEMHbIE HEPABEHCTBA C OJHOM INEPEMEHHOM M MX CHUCTEMBI, HABaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIIEHWHA HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DyHKIUU

[loHrMaTh ¥ HUCTOJB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUYEHMsI), ONPENesITh 3HaueHHe (QYHKIHH IO 3HAYEHUIO
apryMEeHTa, ONpeIeTsTh CBOMCTBA QYHKIUH MO €€ rpauKy.



Crpouts rpaduKu dJIeMEHTAPHBIX (PYHKIMHA BHU/IA:
y=kiX,y =x2,y =x3y =[x,y = \/X, OITMCHIBATH CBOMCTBA YKCIIOBOM
byHKIMA 110 €€ rpaduKy.



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM un¢pposbIie
Ne ni/mm P Konrposbubie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 Uucna u Beruncnenus. KBagparasle KopHU 15 nggﬁ;fg;grouﬁ f417af8
5 Uucna u Berunciaenus. CTENeHb ¢ 1eTbIM 7 bubmuorexa [JOK
IIOKa3aTeneM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKCHHUS. 5 1 bubnuorexa [JOK
KBagparusliii TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBuenus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoteka [JOK
YpaBHEHUN https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 ) . 5
YHKUHH. OCHOBHBIE [IOHATH https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
9 ) 4 9
yHiuiH. ucioBsIe GyHKuAH https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
1 IT 2
0 OBTOPCHHE i 0000LICHHE 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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ITOYPOYHOE INIAHUPOBAHUME

8 KIIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
ara un¢poBbIie
Ne n/m Tema ypoka Kontpoabubie IIpakTnueckue A p
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchl

Pauunonanbublie gpodu (15 u)

1 Anrebpanyeckas 1po0b 1 https://m.edsoo.ru/ec8fa983
JonycTuMble 3HaUEHUS

2 MEPEMEHHBIX, BXOSIINX B 1 https://m.edsoo.ru/3ccca98f
anredpanvecKue BbIPaKEHUs
JlommycTrMble 3HAaYEHUS

3 MePEMEHHBIX, BXOJISIINUX B 1 https://m.edsoo.ru/b92452fd
anredpanvecKue BbIPaKEHUs
o .

4 CHOBHOC CBOHfTBO 1 https://m.edsoo.ru/7a7818ed
anreOpandeckoi 1poou
Cokpaiienue apooeit https://m.edsoo.ru/33ee19b8
Coxkpatenue apobeit https://m.edso0.ru/3d585c35
Cokpaiienue apooeit https://m.edsoo.ru/b7286a26
Crnosxenue, BBIYHUTaHNUE, YMHOXKEHUE

8 y N 1 https://m.edsoo.ru/b7c5738b
U JeTieHue anreOpandecKux apooei
CioxeHnue, aHue, OJKEHUEe

9 TOICHHE, BEITHTARHC, yMHON Hpi 1 https://m.edsoo.ru/fa626af5
U JeNieHue anredpandeckux apodeit
CioxeHnue, aHue, O)KEHHE

10 JTOFCHHUC, BRIIMTATHE, YMAOK Hpi 1 https://m.edso00.ru/67e347f8
U JISJICHHE anreObpandeckux apooei
Crnosxenue, BBIYUTaHUE, YMHOKECHUE

11 y 1 https://m.eds00.ru/8d61236¢c

U JeNieHue anredpandeckux apodeit
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[IpeoOpazoBaHue BEIpaXKEHUH,

12 https://m.edsoo.ru/82ac3492
coJiepKalux ajareopandeckue 1poou
[IpeoOpa3oBaHue BEIPAKECHHIA,
13 peobp P https://m.edsoo.ru/51lae3adl
COJIEpIKaIInX aredpandeckue 1poou
[IpeobOpazoBanme BeIpaKeHUN
14 peobp P ’ https://m.edsoo.ru/d4adbf39
coJiepKalux ajareopandeckue 1poou
KonTponbHas pabota mo Teme
15 P P https://m.edsoo.ru/edade16d
"Anrebpanueckas 1poop"
Ksanparubie kopau (15 4)
KBanpatHblii KOpeHb U3 YHCIa
Maenuyxuti Jleonmuii @uaunnosuy
(1669 — 1739), pycckuit mamemamux,
neoazoe, asmop nepsoti 6 Poccuu
16 YuebHOU SHYUKIONEOUU NO https://m.edsoo.ru/7f566b24
mamemamurxe ... ». Bnepeble 66¢€j1 6
pyccmtﬁ A3ZbIK MamemamudecKue
mepmursdl - MHOJCUmellv, ()eﬂumeﬂb,
npoua@e()eﬁue, usejevyeHue KOpH:i
17 [Tonatue 06 HppalIOHAIIEHOM YHCIIe https://m.edsoo.ru/72ac855b
€CATHYHBIEC TPUOTUKESHUS
18 A P https://m.edsoo.ru/da8989ce
WppalMOHATLHBIX YHCET
ECATHYHBIC TPUOITNKCHHUS
19 A P https://m.edsoo.ru/fc4af857
WPPAIMOHATEHBIX YHCETT
20 JleficTBUTENbHBIC YKCIIa https://m.edsoo.ru/alddbeae
21 CpaBHeHHE 1eHCTBUTENBHBIX YHCEI https://m.eds00.ru/637a2172
22 CpaBHeHME IEWCTBUTENBHBIX YUCEI https://m.edsoo.ru/d537dbaf
Apudmerndeckuii KBaapaTHBINA
23 puep AP https://m.edso0o.ru/9d8ebe6f

KOPEHb
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24

VYpaBHeHue Buaa x> = a 1

https://m.edsoo.ru/c22abcca

25

26

CBoiicTBa apupMETHICCKUX
KBaJPAaTHBIX KOPHEH

CBoiicTBa apupMETHICCKUX
KBaJIpaTHBIX KOpHEH

https://m.edsoo.ru/78ffae69

https://m.edsoo.ru/6af3fa69

27

[Ipeobpa3oBaHUe YHCTOBBIX
BBIPAKECHUH, COAEPIKALLUX 1
KBaJ[paTHbIE KOPHU

https://m.edso0.ru/39c73255

28

29

30

[IpeobpazoBaHUe YHCTOBBIX
BBIPAKECHUH, COAEPIKALLUX 1
KBaJ[paTHbIC KOPHU

[Ipeobpa3oBaHre YHCTOBBIX
BBIpXXEHUH, COIepKAIIUX 1
KBaJpaTHbIC KOPHU

[IpeobpazoBaHre YUCITOBBIX
BBIPAYKEHHM, COJIEPKAILUX
KBaJIpaTHbIE KOPHU
Tloozomoska k BIIP

https://m.edsoo.ru/ac98bbb1

https://m.edsoo.ru/f87ee32a

https://m.edso0.ru/32593c7e

31

YpaBHeHus U CHCTEMbI yPaBHEHU W
(33 )

KBanpaTtHoe ypaBHEHUE

https://m.edsoo.ru/aa5beeca

32
33

Henonxoe kBagpaTHOE ypaBHEHUE

Hemnonnoe KBaApPaTHOC YPAaBHCHUC

https://m.edsoo.ru/ba7c2494

https://m.edso0.ru/7739d625

34

®opMya KOpHEW KBaPATHOTO

YpaBHEHUSA

Liceiime J[cozep Cunvsecmp, 1
aHenuticku mamemamux. Been mepmun
OUCKPUMUHAHM.

https://m.edsoo.ru/f3c232a6
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@opMya KOpHEH KBagpPaTHOIO

35 https://m.edsoo.ru/1b454bfe
ypaBHEHUS
® .

36 OPMYJIa ROPHEH KBAAPATHOTO https://m.edsoo.ru/5b12b5ea
ypaBHEHUS
Teopema Buera
®@pancya Buem. Ilepsvim npednosicun

37 UCNOIL306aMb OYKEbl 0I5l 0003HAYEHUSA https://m.edsoo.ru/fa4fb6as
HEU36ECNHbIX 6E€JIUHUH U
KOa(ppuyuenmax 6 ypasHeHusIx

38 Teopema Buera https://m.edsoo.ru/f9a2b61f
P .

39 CLLICHHE YPABHCHHH, CROMAMHXCA K https://m.edso00.ru/673692a2
KBaJPaTHBIM
Pemenue ypaBHeHHUI, CBOAAIIUXCS K

40 KBaJPaTHBIM https://m.edsoo.ru/aaa9bcda
Ilooeomoska xk BIIP

41 KBagpartsslii TpéxuineH https://m.edsoo.ru/baldf7ec

42 KBanpaTnslii TpéxuiieH https://m.edsoo.ru/bdd9be79
P

43 a?nomeﬂue KBazpaTHoro https://m.edsoo.ru/6ec17678
TpEXUsieHa Ha MHOXKHUTEIIN
P

a4 OIS KBAIPATHOTO https://m.edso00.ru/5e6567eb
TpEXUsieHa Ha MHOXKHUTEIN
KonTponbHas pabota mo Temam

45 "KBanpaTtnsie kopHu. CTeneHu. https://m.edsoo.ru/c724d7e4
KBanpatsslii Tpexusnen"
I1 i OHO-

46 POCTEHIINE APODHO-PATHOHAIBIEE https://m.eds00.ru/67772e31
ypaBHEHUS
I1 i OHO-

47 POCTCHITINE APODHOPATHOHAIBHEE https://m.edsoo.ru/29e268ed

YpaBHEHUSA
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48

Pemienue TEKCTOBBIX 33124 C
MOMOIIBIO KBAJPaTHBIX YPAaBHEHU

https://m.edsoo.ru/cf84dc92

49

50

Pemenue TEKCTOBBIX 33124 C
IMOMOIIBIO KBAaJPaTHBIX YPABHEHU

KonTponbnas pabota no teme
"KBanparusie ypaBHeHUs"

https://m.edsoo.ru/feb686¢8

https://m.edsoo.ru/b7blad5f

51

JInHeHOE ypaBHEHHE C IBYMS
MIePEMEHHBIMH, ero rpaduK,
MIpUMEpPHI PEIICHUs YPaBHEHUN B
LEJBIX YUCIIax

https://m.edsoo.ru/ae677ab5

52

JInHeitHoe ypaBHEHHUE C IBYMS
MEPEMEHHBIMH, €T0 rpaduK,
IIPUMEPHI pellieHUs] YPaBHEHUI B
LEJIBIX YUCIIax

https://m.edsoo.ru/2b4f56e5

53

54

JInHeitHoe ypaBHEHHUE C IBYMS
MIEPEMEHHBIMHU, €ro rpaduK,
MIpUMEpPHI pEelIeHNs YpaBHEHUN B
LETIBIX YUCIIaX

Ilooecomoska k BIIP

Pemenue cucrem 1ByX JTUHENHBIX
YPaBHEHUI C IByMs IEPEMEHHBIMU
Tabpuenv Kpamep ycmarnosun npasuno

peutenus cucmem JUHEUHbIX YPAGHEHUlL
¢ OyK6eHHbIMU KO3 Duyuenmamu

https://m.edsoo.ru/56fb3f4a

https://m.edsoo.ru/73e4de97

55

56

57

Pemenne cucreM nByX JIMHEWHBIX
YpaBHEHUH C JBYMs IEPEMEHHBIMU

Pemenue cucrem ByX JTUHEHHBIX
YpaBHEHUH C IByMsI TEPEMEHHBIMU

[Ipumeps! penieHus cucrtemM

https://m.edsoo.ru/de6ed3f1

https://m.edso0.ru/4ca22968

https://m.edsoo.ru/5d426c5d
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HEJIMHEUHBIX YPaBHEHUN C ABYMS
IIEPEMEHHBIMU

58

59

60

61

IIpumepsl perieHus cucreM
HEJIMHEUHBIX YPAaBHEHUH C ABYMS
[IEPEMEHHBIMU

I'paduueckas uHTEpIIpETALUS
YPaBHEHHUS C ABYMsI IEPEMEHHBIMU U
CUCTEM JIMHEHHBIX YPABHEHUH C
JBYMSI IIEPEMEHHBIMU

I'paduueckas naTEpHIpETALIAS
ypaBHEHUS C IBYMS [IEPEMEHHBIMU U
CUCTEM JIMHEHHBIX YPaBHEHUH C
JBYMSI TIEPEMEHHBIMHU

Pemenue TeKCTOBBIX 337124 C
IIOMOIIBIO CUCTEM ypaBHeHI/Iﬁ

https://m.edsoo.ru/1c257f64

https://m.edsoo.ru/275e59¢c2

https://m.edsoo.ru/7e32¢7f9

https://m.edsoo.ru/2bee62fc

62

Pemrenne TekCcTOBBIX 3a7a4 €
ITIOMOIIBIO CUCTEM YPAaBHEHUI

https://m.edsoo.ru/a4ee3336

63

Pemrenne TeKCTOBBIX 3a1a4 €
ITIOMOIIBIO CUCTEM YPAaBHEHUI

HepagenctBa (12 u)

https://m.edsoo.ru/c425b3ed

64

65

66

67

YucnoBble HEPABEHCTBA U UX
CBOMCTBA

YucnoBble HEPAaBEHCTBA U UX
CBOMCTBA

HepaBeHcTBO ¢ 01HOM NTEpeMEHHON
lloocomoska k BIIP

JInHeliHbIE HEPABEHCTBA C OTHOU
IIEPEMEHHON U UX pELICHUE

https://m.edsoo.ru/ab935797

https://m.edsoo.ru/2a95bc36

https://m.edsoo.ru/f7daad5b

https://m.edsoo.ru/1b31351c
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68

JInHelHbIE HEPABEHCTBA C OTHOU
[IEPEMEHHON U UX peleHne

https://m.edsoo.ru/9e34ec7d

69

JInHeliHbIE HEPABEHCTBA C OTHOU
IIEPEMEHHOM U UX pELICHUE
Ilooecomoska k BIIP

https://m.edsoo.ru/e3b51845

70

CucreMbl TMHEMHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEILICHUE

https://m.edsoo.ru/f4c88c54

71

72

CucreMpl TMHEVHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEIICHHE
CucreMbl TMHENHBIX HEPABEHCTB C

OJIHOM MEPEMEHHON U UX PEIICHUE
Iloozomoska k BIIP

https://m.edsoo.ru/571a8b2c

https://m.eds00.ru/99b83365

73

74

N3o0pakeHue pemeHus JUHEHHOTO
HEPABEHCTBA U UX CHCTEM Ha
YHUCJIOBOM IIPSIMOM

IDicon Bannuc (1616-1703). Bsén
NPUOYMAHHBIL UM CUMBOT
beckoHeuHoCmu.

N3o06paxxeHune perieHus JTMHEHHOTO
HEPABEHCTBA U UX CUCTEM Ha
YHUCJIOBOU IIPSAMOM

https://m.edsoo.ru/aeal2984

https://m.edsoo.ru/57565dd5

75

KonTponbHas padora no temam
"HepasenctBa. Cuctembl
ypaBHEHUH"

https://m.edsoo.ru/6a53b46e

76

®Oyukuun (12 1)

[Tonarue QpyHkuMU

https://m.edsoo.ru/6a7caeab

77

OO6macTh ornpeiesieHust © MHOXECTBO
3HaYEHUHN QYHKINH

https://m.edsoo.ru/1b9bcdef



https://m.edsoo.ru/9e34ec7d
https://m.edsoo.ru/e3b51845
https://m.edsoo.ru/f4c88c54
https://m.edsoo.ru/571a8b2c
https://m.edsoo.ru/99b83365
https://m.edsoo.ru/aea12984
https://m.edsoo.ru/57565dd5
https://m.edsoo.ru/6a53b46e
https://m.edsoo.ru/6a7caea6
https://m.edsoo.ru/1b9bcdef

78

CrniocoOb1 3aanust pyHKIHI

https://m.edsoo.ru/bc3f786e

79 I'paduk dyskmm https://m.edsoo.ru/df9eb637

80 CBoifcTsa dyniuuy, ux https://m.edsoo.ru/f27b961d
oTOOpakeHHEe Ha rpaduke
UreHue u moctpoeHue rpadukoB

81 byHKIMi https://m.eds00.ru/88a699ee
Ilooeomoska k BIIP

82 Hpumepet rpaguicos Qynicunit, https://m.eds00.ru/296¢3ec9
OTPaXKAIOIIUX PeabHbBIE MPOIECChHI
OyHKIMH, OMICHIBAIOIIUE MPIMYIO U

83 00paTHYIO MPOMOPIUOHATBLHBIC https://m.edsoo.ru/b2e6c3fd
3aBHCUMOCTH, UX IpaduKu

84 I'unep6ona https://m.edsoo.ru/c7cd25d2

85 I'nnepbora https://m.edsoo.ru/ea41995c
Iloozomoska k BIIP

86 I'paduk ynkuuu y = x> https://m.edsoo.ru/2bf8459¢
OyHkmmn Y =X2, Yy = X3,y =YX,y =

87 |X|; rpaduueckoe pemeHne https://m.edsoo.ru/af8cb727
YPaBHEHUW U CHCTEM yPABHEHUN
CremneHb ¢ HeJbIM NOKA3aTEIEM
(7 9)

88 CTeleHs ¢ IeNbIM ITI0Ka3aTeaeM https://m.edsoo.ru/a59837¢el
CrangapTHas 3aluch 4ucia.
Pa3mepsr 00bEKTOB OKPYIKAIOIIETO

89 MUPa (OT OJIEMEHTApHEIX HACTHIL 10 https://m.edsoo.ru/928ecd9f

KOCMHUYECKHX 00BEKTOB),
JUINTEIBHOCTD IIPOLIECCOB B
OKpY KaroIlleM MUpe



https://m.edsoo.ru/bc3f786e
https://m.edsoo.ru/df9eb637
https://m.edsoo.ru/f27b961d
https://m.edsoo.ru/88a699ee
https://m.edsoo.ru/296c3ec9
https://m.edsoo.ru/b2e6c3fd
https://m.edsoo.ru/c7cd25d2
https://m.edsoo.ru/ea41995c
https://m.edsoo.ru/2bf8459e
https://m.edsoo.ru/af8cb727
https://m.edsoo.ru/a59837e1
https://m.edsoo.ru/928ecd9f

90

91

92

CBoiicTBa CTENEHH C LIEJIBIM
MOKAa3aTeyieM

Ucaax Hvtomon pacnpocmparuin ¢popmy
3anucu cmenenu Ha Ompuyamebhvle u
OpoOHbIe nOKA3amenu

CBolicTBa CTENEHH C LIEJIBIM
II0Ka3aTcJIEM

CBoiicTBa CTENEHU C LIEIBIM
oKasarejieM

https://m.edsoo.ru/45fec448

https://m.edsoo.ru/44184bfd

https://m.edsoo.ru/13da6ff5

93

94

CBoiiCcTBA CTENEHU C IETBIM
rokasarejieM

CBoiicTBa CTENEHU C LIETBIM
moKasarejieM

IToBTOpenue (8 4)

https://m.edsoo.ru/a444ce3e

https://m.edso00.ru/345e1638

95

[ToBTOpEHNE OCHOBHBIX OHATHI U
METOJIOB KypcoB 7 U 8 KJIacCoB,
00o0011eHNe 3HaHU /
Bcepoccuiickas nmpoBepouHas pabota

https://m.edsoo.ru/f4e48f18

96

97

HTorosast KOHTpOJIbHAs paboTa /
Bcepoccuiickas nmpoBepouHas pabota
IToBTOpEHUE OCHOBHBIX MOHATUH U

METOJIOB KypCOB 7 M 8 KJIacCOB,
0000111eHNE 3HAHUNA

https://m.edsoo.ru/f8a8e3ac

https://m.edsoo.ru/b51ebf75

98

[ToBTOpEHNE OCHOBHBIX MOHSATHUN U
METOIOB KypCOB 7 U 8 KJIacCOB,
000011eHE 3HAHUN

https://m.edsoo.ru/76f1f8e2

99

[ToBTOpEHNE OCHOBHBIX MOHSATHI U
METOJ0B KypcOB 7 U 8 KJIacCOB,

https://m.edsoo.ru/7cb79181



https://m.edsoo.ru/45fec448
https://m.edsoo.ru/44f84bfd
https://m.edsoo.ru/13da6ff5
https://m.edsoo.ru/a444ce3e
https://m.edsoo.ru/345e1638
https://m.edsoo.ru/f4e48f18
https://m.edsoo.ru/f8a8e3ac
https://m.edsoo.ru/b51ebf75
https://m.edsoo.ru/76f1f8e2
https://m.edsoo.ru/7cb79181

000011eHHE 3HAHUN

100

101

102

[ToBTOpEHNE OCHOBHBIX MOHSATHUN U
METOJI0B KypcoB 7 U 8 KJIacCoB,
000011IeHNE 3HAHUI

[ToBTOpEHNE OCHOBHBIX MOHSATUN U
METOJIOB KypCOB 7 U 8 KJIaCCOB,
0000111eHNE 3HAHUHA

IToBTOpEHNE OCHOBHBIX MOHATHH H
METOIOB KypCOB 7 H 8 KJIaCCOB,
000011eHNE 3HAHUNA

https://m.edsoo.ru/592ad7a9

https://m.edsoo.ru/1fbadd86

https://m.edsoo.ru/dc2f5d6¢c

OBIIEE KOJIMYECTBO YACOB 10
[NPOT'PAMME

102



https://m.edsoo.ru/592ad7a9
https://m.edsoo.ru/1fbadd86
https://m.edsoo.ru/dc2f5d6c

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

8 KUIACC
Kon .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpoBEPSIEMOro .
00pa30BaTeJILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs
pe3yJbTarTa
1 Hucna v BIYUCICHUS
Wcnonp3oBaTh  HayalbHblE  MPEACTABIECHUS O  MHOYKECTBE
11 JEHUCTBUTENBHBIX YUCEN IJIS CPAaBHEHMS, OKPYIJIEHUS U BBIYMCIICHUH,
' n300pakaTh JEHCTBUTENBHBIE YHUCIA TOYKAMH Ha KOOPJMHATHOU
psAMOI
[IpuMeHsATH MOHATHE  APUPMETHYECKOTO  KBAJAPATHOTO  KOPHA,
19 HAaXOJWUTh KBAJApATHBIE KOPHH, HCIONB3YS TPH HEOOXOAMMOCTH
' KaJIbKYJISITOP, BBINOJIHATH PE0Opa30BaHMsl BbIPAXKEHUH, colepxKalux
KBaJpaTHbIE KOPHH, HCIIOJIb3Ysl CBOWCTBA KOPHEH
13 Wcnonp3oBarh 3amucu OONBIIMX M MalbIX YHCED C IOMOUIbIO
' JIeCATUYHBIX Apo0eil u creneHei yucna 10
2 Anrebpanueckue BbIpaXeHUs
[IpuMeHATh MOHATHE CTENEHM C LEJIbIM I0KA3aTeleM, BBIIOJIHATh
2.1 npeoOpa3oBaHusl BBIPAKEHMH, COAEP)KAIIMX CTENEHU C IEJIbIM
IIOKa3aTesemM
BbINONMHATE  TOXIECTBEHHBIE  MPEOOpPa3OBaHUS  PALlMOHAIBHBIX
2.2 BBIDOKEHUII HAa OCHOBE IPaBMJI JEHUCTBUH HaJ MHOIOWIEHAMH U
anredpandeckuMu 1po0sMu
2.3 PacknaapiBaTh KBaipaTHBIN TPEXUIICH HA MHOKUTENH
24 [IpumensTh MpeoOpa3oBaHUs BBIPAKEHUM ISl PEIIEHUs Pa3IUYHBIX
' 3a/1a4 U3 MAaTEMaTUKH, CMEXKHBIX [TPEIMETOB, U3 PEAIbHON IPAKTUKHU
3 VYpaBHEHMSI U HEPABEHCTBA
Pemarp nuHelHble, KBaJpaTHbIE YpaBHEHHs U pallMOHAJIbHbBIE
3.1 YPaBHEHUs, CBOJSLIMECS K HHUM, CUCTEMBI JBYX YPaBHEHUH C IBYMs
MIepeMEHHBIMU
3.2 [IpoBomuTh mpocCTEWIINE WCCIEIOBAaHUS YPAaBHEHUH U  CHUCTEM

yYpaBHEHMH, B TOM 4YHCIE C TPUMEHEHHEM TpapuuecKux




Mpe/ICTaBICHU (yCTaHABIMBATh, UMEET JIM YpPaBHEHHE WM CHCTEMa
ypaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U TIpoyee)
[lepexonuTs OT cioBecHOM  (OpPMYIMpPOBKM  3adadyu K  e€

areOpandeckoid MOJENM C IOMOILBIO COCTABICHMS YpPaBHEHUS HIIU

33 CHUCTEMbl ypaBHEHHMH, HWHTEPIPETHUPOBaTb B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yl MOJYUYEHHBbIN pe3yIbTaT
[IpuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JJIsi CPAaBHEHUS, OLIEHKH,
34 pelaTh JMHEHHbIE HEPABEHCTBA ¢ OJHON MEPEMEHHOM U UX CHUCTEMBI,
' naBaTh  rpaUYecKyl0 — WUIIOCTPAIMI0  MHOXECTBA  PEUICHUI
HEpaBEHCTBA, CUCTEMbl HEPABEHCTB
4 OyHKIIH
[lonnMaTh M UCHONB30BaTh (PYHKUMOHAIbHBIE IOHATUS M  S3BIK
41 (TepMUHBL, CUMBOJIMYECKHE OOO3HAYEHMsI), ONPEAENATh 3HAUCHUE
' (GYHKIMM TIO0 3HAYCHHMIO apTyMEHTa, ONpPEIeNsTh CBOWCTBA (YHKIUHU
o e€ rpaduky
Crpouts rpaduku 37eMeHTapHbIX GYHKLIUN BUA:
42 y=k/x

, Y =X%, ¥y = X3, Y = [X|, onuchIBaTh CBOMCTBA YMCIOBOW (PyHKIUH MO €&
rpaduky



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Hucna u BIYUCICHUS
11 KBagpatueiii kopenb u3 uucna. llonste 00 uWppanoOHAILHOM YHCIIE.
' JlecATUUHbIE TPUOJINKEHUS UPPALMOHATIBHBIX YHCEII
CpoiicTBa apudMeTHUeCKUX KBaJIpaTHBIX KOPHEH M MX IPUMEHEHUE K
1.2 peoOpa30oBaHUIO YHCIIOBBIX BBIPAKCHUN M BBIYHCICHUSAM. J[eficTBUTENbHbIC
qucia
1.3 Crenens c 11e7IbIM TIOKa3aTeneM u e€ cBoiicTBa. CTaHmapTHas 3aluch Yuciia
2 Anrebpanyeckue BEIpaKESHUs
2.1 KBanpathblil TpéxusieH, pa3ioKeHUe KBaJPaTHOro TPEXWIEHAa Ha MHOXKUTEIN
2.2 Anrebpanyeckas 1poOb. OCHOBHOE CBOMCTBO ajireOpandeckoi Apoou
2.3 CnosxeHue, BBIYMTaHUE, YMHOXKEHHUE, JIEJICHUE aNre0panyeckux Ipooeit
2.4 PanmonanbHble BBIpayKEHUS U UX IIpeoOpa3oBaHue
3 VYpaBHEHMSI U HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, ¢opMyia KOpHEH KBaJpaTHOIO YpaBHEHHMS.
' Teopema Buera
3.2 Pemenue ypaBHeHM#, CBOAAIINXCA K TUMHEWHBIM U KBA/IPATHBIM
3.3 [Ipocreiimme ApoOHO-paMOHATBHEIE YPaBHEHHS
I'padnueckas nHTEpnpeTanysi ypaBHEHUN C ABYMSl IEPEMEHHBIMU U CUCTEM
3.4 JUHENHBIX ypaBHEHUH ¢ IByMs NepeMeHHbIMU. [Ipumepsl pemenus cucrem
HEJIMHEWHBIX YpaBHEHUH C IByMS IIEpEMEHHBIMU
3.5 Perienue TeKCTOBBIX 33aa4 allreOpandeckuM crocoOom
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITepeMEHHON
3.8 PaBHOCMIIBHOCTH HEPABEHCTB
3.9 JInHeliHbIE HEPABEHCTBA C OJHOM NIEPEMEHHOMN
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHON
4 OyHKIIUA
4.1 [lonsitne ¢ynkuuu. OOMacTh ONpeNeNeHus W MHOXKECTBO 3HaYeHU




¢ynkuuu. CrocoOsl 3ajaHus QyHKIUN

4.2 I'padux Gpynkumu. UreHne cBOWCTB GYHKIUU 1O €€ TpaduKy

4.3 [Tpumeps! rpadukoB GYHKINH, OTPAKAIOUINX PEATbHBIE TPOLECCHI
@OyHKIUN, ONMUCHIBAIOIIME TMPSAMYI0 M OOpaTHYIO MPOMOPLUOHAIbHBIC

a4 3aBUCUMOCTH, UX IpauKu

4.5 Oynaknuu y =X? y = X?

4.6 Gynkiumu y = [X, Y = |x|

4.7 I'paduueckoe penieHre ypaBHEHUI U CUCTEM ypaBHEHUN



IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBAHMS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrPaMMbl OCHOBHOTI'O
o0miero oopazoBanus Ha ocHoBe PI'OC

YMeHue omnepupoBaTh MOHATUSMHU: MHOMXECTBO, IOAMHOMXECTBO,
omepaly HaJl MHOXXECTBAMU, YMEHHUE OIEepUPOBATh MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, TPUMEHATh WX MPU PELICHUU
3aJ1a4; YMEHHUE HCIOJIb30BaTh rpahuuecKoe MpeiCTaBIeHHE MHOKECTB
JUISL ONTUCAHMS pealbHBIX MPOIIECCOB U SBJICHHM, MPU PEUICHUU 3a7au

U3 IpYyruX y4yeOHbIX NIPEIMETOB

YMeHne onepupoBaTh MOHATUSAMH: OIPENEICHUE, aKCUOMa, TeopeMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HAaBaTb HUCTHUHHBIE U JIOXKHbBIE
BBICKA3bIBAaHUSA, IPUBOJIUTH IPUMEPbl W KOHTPIPUMEpPHL, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHHI

YMeHue omnepupoBaTh MOHSITHSIMHU: HAaTypaJlbHOE YHCIIO, MPOCTOE U
COCTaBHOE YHCIIO, JE€IUMOCTh HATypaJbHBIX YHCEN, IPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJh YHUCIIa, OOBIKHOBEHHAs ApOOb M
JecsTUYHas apoOb, CTaHIAPTHBIA BUJ YKCIA, pallMOHAIBHOE YHCIIO,
UppalMOHATILHOE 4YHUCJO, apu(METUUYECKUIl KBaJpaTHBI KOpEHb;
YMEHUE BBINOJHATH JEUCTBUS C YUCIaMH, CpaBHUBAThb U
YIOPSIIOYMBATh YMCIIA, TPEACTABISATH YHCIAa Ha KOOPAUHATHOU
NpsIMOM, OKpPYIJIATh YHUCJIA; YMEHHUE JeNaTh MNPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apu(pMeTHYECKUIl KBaJpaTHBI KOpEeHb, MHOTOWIEH, airedpanyeckas
npoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOM CTENeHU
Oosbllle E€IMHUIBI;, YMEHHME BBIIOJIHATH pPAacdy€Thl MO (QopMyliam,
peoOpa3oBaHus IENbIX, APOOHO-pAallMOHANBHBIX BBIPAXKEHUN U
BBIPAKEHUI C KOPHSMHM, PA3JI0KEHHE MHOIOYJIEHA HA MHOYKUTENIH, B
TOM 4HCJI€ C UCHOJb30BaHHMEM (OpPMYJ pa3HOCTH KBaJApaToB U

KBaJpaTa CYMMBI U pa3HOCTHU

YMenue OoneprupoBaTh NOHATUAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C




OJHOM TIEPEMEHHOW, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE penlaTh JUHEHHBbIE M KBaJpPAaTHbIC YPABHEHUS,
JIpOOHO-pallMOHATIbHBIE YPAaBHEHUSI C OJHOW IMEPEMEHHOM, CHUCTEMBbI
JIBYX JUHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAIILHBIE HEPAaBEHCTBA C  OJHOMN
[IEPEMEHHOM, B TOM YHUCJE MPU PELIEHUHN 33]1a4 U3 JIPYTUX MpeaMETOB
U TMPAKTUYECKUX 337a4; YMEHUE HCIOJIb30BaTh KOOPAMHATHYIO
NpSMYI0 U KOOPIMHATHYIO IUIOCKOCTh JJIsi M300pa)KeHHsl peleHuit

YpPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMU: QYHKIHS, rpaduK QYHKIHHA, HYIHT
GbyHKIHH, POMEKYTKH 3HAKOTIOCTOSIHCTBA, POMEKYTKH
BO3pacTaHWsl, YOBIBaHWs, HAWOOJIbIIEE W HAUMCHbBIICEC 3HAYCHUS
GbyHKIMY; yMEHHUE OIIEPUPOBATH TIOHSATUSIMHU: npsiMast
MIPONOPIIMOHAIBHOCTD, JTUHEHHAS (PYHKIHsI, KBaJpaTHIHAsS (DYHKIIHS,
oOpaTHasi TPOMOPLUUOHAIBHOCTh, TMapaboia, Trumepoosia; yMEHHUe
CTpouTh Tpaduku GYHKINH, UCTIOTB30BATh TPAPUKH [Tl ONIPEACTICHUS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, JUISl PEUICHUS 3a]a4 U3 JIPYTHX
y4eOHBIX TIPEIMETOB W PEATbHOW JKU3HU; YMCHHE BBIPAXKATH

(I)OpMYJ'IaMI/I 3aBUCUMOCTH MCIKIY BCIIMUYNHAMU

YMeHnue OIIEpUPOBATH NOHATUSAMU: IIOCJIEI0BATEIbHOCTb,
apudmernyeckass U TeOMETpUYEcKass  IMPOTPECCUU;  YMEHHUE
UCIOJIb30BaTh CBOMCTBA MOCIENOBaTENbHOCTEH, (OPMYJIBI CyMMBI U
oOuiero 4jaeHa MpU pelIeHUH 3aJad, B TOM 4YMCIEe 3aJad U3 JAPYTUux

y‘{e6HBIX NpeaAMETOB U peaHLHOﬁ KHU3HHU

YMmenue peuiaTth 3ada4d pa3HbIX TUIIOB (B TOM YHCJIC Ha IPOLICHTHI,
JO0JIM W YacCTHu, ABUIKCHUC, pa60Ty, HOCHY TOBapOB H CTOUMOCTH
IIOKYIIOK U YyCJIYT, HAJIOTH, 3a1a4u U3 obOnacTu YHpaBJICHUA JAYHBIMU U
CeMEMHBIMU (I)I/IHaHCB.MI/I); YMCHUC COCTaBJIATH BBIPAXKCHUA,
YpPaBHCHHUA, HCPABCHCTBA W CHUCTEMblI TII0 YCJIOBUIO 3aJadyu,
HCCIICA0BATh IMOJTYYCHHOC PCIICHHUC U OLUCHUBATH HpaBJIOHOI[O6HOCTL

IMOJIYUCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATUAMU: QUTYpa, TOUKA, OTPE3OK, MpsMas,
7y, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYTrOJIbHHUK, paBHOOEAPEHHBIH
U PaBHOCTOPOHHUU TPEYTOJIbHUKH, MHPSIMOYTOJIBHBIA TPEYroJbHUK,

MEaraHa, 6I/ICCCKTpI/IC8. U BBICOTa TPCYT'OJIbHUKA, I-ICTBIpéX}/l“OJ'H:HI/IK,




napajjienorpaMM, pomMO, TPSAMOYTOJNIBHUK, KBaJpaT, TpaNelus;
OKPY’>KHOCTb, KPYI, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢urypamu; yMeHue pemarb 3a/aud, B TOM YHCJIE U3 MOBCEIHEBHOMN
JKU3HHM, Ha HAXOXXKICHUE IEOMETPUYECKUX BEIMYMH C IPUMEHEHUEM

M3YyYEHHBIX CBOMCTB (UTYp U (PaKTOB

10

YMeHue omnepupoBaTh IOHATUAMHU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYTOJIbHUKOB; MAPALUIEIbHOCTh M NEPHEHAUKYJISIPHOCTh MPSMBIX,
Yrojd MEeXAYy MNpSIMbIMHU, TEPIEHIUKYJSApP, HAKJIOHHAs, MPOCKIUs,
nonobue ¢puryp, NoJoOHbIE TPEYTrOJIbHUKH, CAMMETPHUSI OTHOCUTEIBHO
TOYKM W NPSMOH; yMEHHE paclo3HaBaTb PaBEHCTBO, CUMMETPHUIO U
noxobue ¢Guryp, napamuieIbHOCTh U MEPIEHIUKYISIPHOCTh MPSMBIX B

OKpY KaroIleM MUupe

11

YMeHue onepupoBaTh IMOHATHUAMM: JUIMHA, pPAacCTOSHUE, yIoj
(BemuuMHA yria, CUHYC U KOCHHYC YIJIa TPEYyrojbHMKA), IJIOLIA[b;
YMEHHE OLIEHUBATh Pa3Mephl MPEAMETOB U OOBEKTOB B OKPY’KAIOLIEM
MHUpE; YMEHHE HIpUMEHATh (OpMyJbl NepuMeTpa U  IUIOLIAIU
MHOT'OYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IUIOIIAIU Kpyra, oObema
IIPSAAMOYTOJIBHOIO MapaJUICNICIIUIIEIa; YMEHUE NPUMEHATh IPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHUKA,
teopeMy Iludaropa, TpUroHOMETpUUYECKHE COOTHOLICHHS  JUIs

BBIYMCIICHHS JUIMH, PACCTOSIHUM, ITOIAAeH

12

YMenue wuzo0paxarb IUIOCKHE (UIyphl W UX KOMOMHAIIWH,
[IPOCTPAHCTBEHHBbIE (UTYPbl OT PYKH, C TIOMOLIbIO YEPTENKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CpEACTB IO TEKCTOBOMY HWJIU

CUMBOJIbHOMY OIIMCAHUTIO

13

14

YMeHune  omepupoBaTh  MOHATHSAMH:  IPSAMOYTOJIBHAs — CHUCTEMa
KOOpAMHAT, KOOpAMHATbI TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
IIPOU3BENCHNE BEKTOPA HA YNCJIO0, CKATSPHOE IPOU3BEICHUE BEKTOPOB;
YMEHHUE MCIOJIb30BaTh BEKTOPbI M KOOPAWHATHI JJIs IIPEACTABIICHUS
JaHHBIX M pEIIeHUs 3aJady, B TOM UHCIE M3 JPYrHMX Yy4eOHBIX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

YMeHue omepupoBaTh IMOHSATUSMHU: CTOJOMKOBBIE U  KPYTOBBIE
quarpaMMbl, TaOnWIBl, cpeaHee  apudMeTHUYecKoe, MeIuaHa,
HauOoJbIllee W HAMMEHbIIEE 3HAYCHUS, pa3MaxX YHCIOBOTO Habopa;

yMEHHE  U3BJIeKaTh, HMHTEPIOPETUPOBATb M  IMPeoOpa3OBHIBAThH




15

16

uHpOpMAIMIO, TPEJICTaBICHHYI0 B TaONMIAX M Ha JgUarpaMmax,
OTPa)KAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHHE pacllo3HaBaTb HM3MEHYMBBIC BEIWYUHBI B

OKpY KarolleM MUupe

YMeHHue omnepupoBaTh TMOHATHIMH: CIyYalHBIA OMBIT (CITydalHBIN
OKCIIEPUMEHT), JJIEMEHTapHOE COObITHE (JIIEMEHTApHBI HCXOJ)
CIIy4aiflHOTO OIbITa, CIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMECHHE HAXOJHWTh BEPOSTHOCTH CIIYYaWHBIX COOBITUN B ONBITAX C
PaBHOBO3MOXKHBIMH DJIEMEHTAapPHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJa4d METOJIOM OpPraHM30BAaHHOTO Iepedopa W C HCIOJIb30BAaHHEM
MpaBWJIa YMHOXKEHHUS, YMEHHUE OIICHHBaThb BEPOATHOCTH pPEaTbHBIX
COOBITUN U SIBICHWUH, MMOHUMATH POJIb MPAKTUUYECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHMM B OKpYXalolleM MHpPE U B IKHU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITUN; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIbIO B MACCOBBIX ABJICHUAX

YMeHue BbIOMpPATh MOIXOASIINNA W3YYEHHBIM METON AJIs pPEelIeHHUs
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSABJICHUE 3aKOHOB MAaTeMaTUKH B
WCKYCCTBE, OIHMCHIBATh OTJEIbHBIC  BBIIAIOIIMECS  PE3YJIbTATHI,
MOJyYEHHbIE B XOJ€ Pa3BUTUs MAaTEMaTUKU KaK HAyKH, MPUBOJIUTh
MIPUMEPBl MATEMATUYECKUX OTKPBITUH M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOM UCTOPHUH




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA

1 Yucna u BBIYUCIECHUSA

11 Harypanbnsie u nensie yucna. [Ipu3Haku 1e1MMOCTH LEIIbIX YUCEI

1o OOBbIKHOBEHHBIE M JIeCATHYHBIE  JpOOM,  IPOLEHTbI, OECKOHEUHBIE
' MIEPUOINICCKHE POOH

13 PanmonanbHple  uMcna. ApuMeTHYECKHE Olepallud C  PalUOHAIbHBIMU
- YyHClIaMu

14 JelictBuTtenpHble uuciaa. Apu(pMETHYECKHE ONEepalud ¢ JeHCTBUTENbHBIMU
- qUCIaMU

15 [TpubnnxKEHHBIE BBHIYMCICHUS, NpPaBUIA OKPYIJICHMs, NPUKHJKA U OLIEHKa
- pe3yJbTaTa BBIYMCICHUN
2 Anrebpanyeckue BhIpaXKeHUs

2.1 bykBeHHbIE BbIpaXKEHUS (BBIPAXKEHUS C IEPEMEHHBIMHU )

29 Crenenp ¢ nensiM mnokasareneM. CTENEHb C palMOHAIBHBIM I10Ka3aTEJIEM.
. CBoiicTBa CTeNEHH

2.3 MHorousneHs!

24 Anrebpanyeckast 1poOb

”s ApudpmeTnueckuii  KOpeHb  HATypaJbHOM  CTENEHH. HevictBuss ¢
' apupMeTHYEeCKUMU KOPHSIMH HaTypajIbHON CTEIEHH
3 VYpaBHEHUS U HEPAaBEHCTBA

31 Lenbie u npoOHO-panrioHabHBIE ypaBHEeHUs. CHCTEMBI M COBOKYIHOCTH
' YpaBHEHUU

39 Lenbie u apoOHO-panMoHaNbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYHMHOCTH
' HEPABEHCTB

3.3 Penrenne TekCTOBBIX 337024
4 YucnoBble OCIE10BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEN

4.2 Apudmernueckass U reomerpuyeckas mnporpeccun. dopmyna  CIOXKHBIX




MPOLEHTOB

S) OyHKIMU
Oynknus, crnocoObl 3amanus  ¢yHkuuud. I'paduk  ysknuu. OoOmacteh
OIpeieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pyHkiuu. Hynu gynkuuu. IpomexyTtku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHMHA. MakCUMyMbl U
MUHUMYMBl (pyHKIMH. Hanbospinee m HauMeHbllee 3HaueHHE (YHKIUU Ha
IPOMEKYTKE
6 Koopaunate! Ha IpsAIMOM U INIOCKOCTH
6.1 KoopaunaTthnas npsimas
6.2 JlexapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyronbHUK
7.3 MHOroyrojapsHuKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 M3mepeHue reoMeTpu4eckix BEJIMYUH
7.6 BexTops! Ha TII0CKOCTH
8 BeposTHOCTB U cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

e Aurebpa. 8 kmacc. bazoBeiii ypoBenb: yueOHuk / MHO.H.MakaperueB, H.I'.MuHnmiok,
K.M.HemkoB, C.b.CyBopoBa; noa pen. C.A.TemskoBckoro — Mocksa: I[IpocBenienue,
2023

e Anrebpa. Jlumaktuueckue wmarepuaibl. 8 kimacc / B.M.JKoxos, HO.H.Makapsiues,

H.I''Munatoxk — Mocksa: [Ipocsenienue, 2023

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

e Aurebpa. 8 xmacc. bazoBbiii ypoBenb: yueOHuk / MIEO.H.MaxkapeiueB, H.I'.Munmiox,
K.M.Hemko, C.b.CyBopoBa; non pen. C.A.TensikoBckoro — Mocksa: Ilpocsemienue,
2023

e Anrebpa. [lumaktuueckue wmarepuainl. 8 wkmacc / B.M.JKoxos, HO.H.Maxkapsiues,
H.I''Mungtox — Mocksa: [Ipocsemenue, 2023

e Anrebpa. Meroauueckue pekoMeHaanuu. 8 kijacc: yyeOHoe mocoOue Ui
obmeooOpazoBarenbubix  opranuzanuii /| H.I.Munmiok, W.C.IIneikoBa — Mocksa:

[Tpoceemenue, 2017

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://m.edsoo.ru



