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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIETo
oOpa3oBaHuUs: OHa 00ECIIEYMBAET U3yUCHUE JIPYTUX JUCIUIUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUs U B MTOBCEAHEBHOM kU3HU. PazButue y oOyuaronmxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYUIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIIECCOB
B NIPUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAYyUYHOM
MO3HAHWUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTallid B COBPEMEHHOM IU(PPOBOM
obOmectBe. M3yuyenue anreOpbl oOeclieyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TPEeOyeT KPUTHUUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICWCTBHSI M BBIBOJFI,
dbopmynupoBath yTBepxkacHUsA. OCBOCHUE Kypca alredpbl 00eCcreunBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUST OOYYaIOIIMUXCSA: OHU HCIOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PAcCyXJeHusl, 0000IIeHEe U KOHKPETU3aIllIo, aOCTparupoBaHue U
aHanoruto. OOyueHue  anrebpe  mpeanoyiaraeT  3HAYUTENbHBIH  00BEM
CaMOCTOSITENIFHOM  JIEATEIBHOCTH  OOYYarOMIMXCs, TOPTOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINAIIA 00yUeHUSI.

B cTpykType nporpammsl yueOHOTO Kypca «Asredpay N1 OCHOBHOTO OOIIETOo
oOpa3oBaHUsI OCHOBHOE MECTO 3aHHMAIOT COJEPKATEIbHO-METOAUYECKUE JTUHUU:
«Yucna u BBIUKCICHUN», «ANTeOpandecKue BBIPAKEHUSN», «YPaBHCHUS W
HepaBeHCTBa», «DyHkmmm». Kaxgas w3 3THX Coaep)KaTeIbHO-METOIUIECKIX
JMHUHN pa3BUBAETCS HA MPOTSHKECHUHU TPEX JIET U3YUEHUS Kypca, B3aUMOACHCTBYS C
JpPYyrUMU ero JuHusMd. B xome wu3ydeHuss y4eOHOro Kypca oOydaromumcs
MPUXOAUTCS JIOTUYECKU PACCYXKJaTh, MCIOJIB30BATh TEOPETUKO-MHOKECTBECHHBIN
s3bIK. B CBSI3M ¢ 3TMM B TIporpamMmy y4eOHOTO Kypca «AireOpa» BKIFOYCHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTUYECKOro 00pa3oBaHUs U CHOCOOCTBYIOIIUE OBIAJECHUIO 00YyYaIOIIMMUCS
OCHOB  yHHUBEPCAJIBHOIO  MareMaTthdeckoro si3bika. ComepkatenbHONH |
CTPYKTYpPHOM OCOOEHHOCTBIO YueOHOTO Kypca «Anredpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapaKTeED.

Conmepxxanne nuHMA «YWcIa ¥ BBIYMCICHUS» CIYXKXUT OCHOBOW ISt
JTATbHEHIIIET0 M3y4YeHHUs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyUYarOIIUXCS
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHS MOJIH30BATHCS aITOPUTMaMHU, a
TaK)Xe MPUOOPETCHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAMMBIX JIJIsl IOBCETHEBHOM
KW3HU. Pa3BuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMH M HWPPAIMOHANBHBIMH YHCIaMH, (HOPMHPOBAHHUEM



MPEACTABICHUMN O JEHCTBUTEIHLHOM YKCIie. 3aBEPILICHHE OCBOECHHUS YUCIOBOU JTUHUU
OTHECEHO K CpeaHeMy 001IeMy 00pa30BaHHIO.

Conepkanue JByX anreOpanyeckux JUHUN — « AJITeOpaniecKue BhIPaKCHUS
U «YpaBHEHUS] U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO Yy OOYyYaIOIIUXCS
MaTEeMaTUYEeCKOro armapara, HeoOXOAMMOTro MJii pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEIMETOB U TPAKTUKO-OPHUEHTHPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
o0miero obpazoBaHusi y4eOHBIN MaTepuall TPYNIUPYETCS BOKPYT pallMOHATIBHBIX
BbIpOKEHMA. AnreOpa IEMOHCTPUPYET 3HAYCHHUE MATEMATUKHU KakK s3bIKa JUJIst
MIOCTPOCHUSI MaTEMAaTUYECKUX MOJEJIEH, OIMCAHUS TMPOLUECCOB U  SABJICHUU
peansHOro Mupa. B 3amaun o0ydyeHus anredpe BXOAAT TaKKe TalbHENIIee pa3BUTHE
AJITOPUTMHUYECKOTO MBIIIJICHHSI, HEOOXOIMMOTO, B YaCTHOCTH, JIJIsl OCBOCHUS Kypca
nHOOpPMATUKA, ¥  OBJIAJICHUEC HAaBbIKAMHU JICIYKTUBHBIX  PACCYKICHUHU.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pa3BUTHIO BOOOpa)KEHUS,
CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUECTBY.

Copeprxanre pyHKIMOHAIBHO-TPAPUYECKON JTMHUM HALEIEHO Ha MOJyYeHHUE
oOy4JaronMMHCs 3HaHUM O (PYHKUMSIX KaK BaKHEHMIEH MaTeMaTUYECKON MOJENH
JUTSL ONMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX IPOLIECCOB U ABJICHHUM B IPUPOE U
obmiectse. M3yuenue Mmatepuasna cnocoOCTBYET pa3BUTHIO y O0yUaIOIUXCsl YMEHUS
UCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CIIOBECHBIE, CUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (opMuUpOBaHHE
MPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yueOHOMy maHy B 7-9 Kjaccax u3ydaercs YydeOHBIH Kypc
«Anre0Opa», KOTOPbIA BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COACpKaHUS:
«Yucnma u BBIUKCICHUN», «ANTEOpandecKue BBIPAKEHUSN», «YPaBHCHUS W
HEPABEHCTBA», « DYyHKIUN.

Ha uzydenue yueOHoro kypca « Anredpa» orsoautcs 306 yacos: B 7 kiacce —
102 yaca (3 yaca B Heneno), B 8 knacce — 102 yaca (3 yaca B Hegeno), B 9 kiacce
— 102 gaca (3 yaca B Heento).



COJAEPKAHUE OBYUYEHUA
7 KIIACC

Yucia ¥ BIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JIECSITHYHBIE, TIEPEXOA OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. [loHATHe palnMOHANBHOTO YHCIA, 3alucCh, CpPaBHEHUE,
YHOOpSAIOYMBAHUE  pAlMOHANBHBIX 4uceld. Apudmernyeckue JeHUCTBUS €
palOHAJIBHBIMUA YKCIIaMU. Pelenne 3axad u3 pealbHOW NPAKTUKW HA 4acTH, HA
JpoOu.

CreneHb C HaTypalibHBIM IIOKa3aTeJeM: OIpe/esieHrue, MpeoOpa3oBaHue
BBIPOKEHUI HA OCHOBE OIpe/eNIeHus, 3auch O00NbIIKUX yncen. [IpoleHTsl, 3anuch
IIPOLIEHTOB B BHUJE JIpoOU U JpoOU B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jlayu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YHUCE.

PeanbHble  3aBUCMMOCTH, B TOM 4Hciae mpsiMas U oOparHas
IIPONIOPLIHOHAIBHOCTH.

AuredpanvyecKue BbIPpaKEHUA

IlepeMeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAKECHUSA C IIEPEMEHHOMU. JlommyCcTUMBIE
3Ha4YeHUA NepeMeHHbIX. [IpencraBiaeHue 3aBUCUMOCTH MEKly BEJIMUMHAMU B BUJIE
¢dbopmyiibl. Beruucnenus no ¢popmynam. [lpeodpazoBanue OyKBEHHBIX BbIpaKEHUH,
TOXX/IECTBEHHO paBHbIE BBIPDAXKEHHS, IMpaBWiIa MpeoOpa3oBaHUS CYMM H
MPOU3BEJCHUH, PAaBUIIa PACKPBITHS CKOOOK U MPUBEJAEHUS OJOOHBIX CIaraeMbIX.

CBoNiCTBa CTENEHH C HATyPAJIBHBIM MOKA3aTEJIEM.

OnHouwieHsl 1 MHOTOWIEHBI. CteneHb MHOTOWIeHa. CloXKeHue, BHIYMTAHMUE,
YMHOXEHHE MHOTO4JIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaAPaT CyMMBI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBaIpaToB. Pa3iioxkeHne MHOTO4WJICHOB Ha
MHOKHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, MpaBujia MpeoOpa3oBaHUsl ypaBHEHMUS,
PAaBHOCWJIBHOCTh YPAaBHEHUM.

JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YHUCIO KOPHEH JIMHEWHOTO
ypaBHEHUS, pEUICHUE JIMHEHHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHU IO YCIOBUIO
3aga4u. Pelenre TeKCTOBBIX 3a/1a4 € MOMOILBIO YPaBHEHUM.

JluneiiHoe ypaBHEHHE C JIBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JMHEMHBIX ypaBHEHUU C JBYMs IepeMEHHbIMHU. PerieHue cucrem ypaBHEHUU
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus TEKCTOBBIX 3a7a4 C TOMOIIbIO CUCTEM
YPaBHEHUM.

DyHKUUU



Koopaunara Touku Ha npssmMou. UnciioBsle NpOMEXKYyTKU. PaccTosinue mexny
JBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyrosibHas cucrema koopauHar, ocu Ox u Oy. Adciucca U opanHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [Ipumepsl rpadukoB, 3aJaHHBIX (GOPMYJIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonarue pynkuunu. I'padpuk pyHKIMM.
CpoiictBa pynkuuii. Jluneitnas dynkuus, e€ rpapuk. ['padux dynkuum y = [x|.
['paduyeckoe pelieHne IMHEHHBIX YPAaBHEHUHN U CUCTEM JIMHEHHBIX YPaBHEHUIA.

8 KVIACC

Yucna v BBIYMCICHUA

KBagparHeiii kopeHb u3 uucia. [loHsitue 00 uUppalMoOHAIBHOM YHCIE.
JlecsaTnaabie TPUOTMKEHUST HpPAITMOHATBHBIX yucen. CBoWcTBa apuMEeTHUIECKIX
KBaJ[paTHBIX KOPHEHN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

Crenens ¢ UenbIM NIOKazaTeneM U e€ cBorictBa. CTaHIapTHAS 3alKCh YHCIA.

AnreOpandeckre BhIpaKeHHs] AJredpandeckue BbIpasKeHUs

KBagpaTHbIil TPEXWIECH, PA3JIOKEHNUE KBAPATHOTO TPEXUIIEHA HA MHOKHUTEH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CnoxeHue, BBIYUTAHHE, YMHOXEHUE, JEJCHUE aireOpandeckux ApoOeH.
PannonanbHble BBIpaXXEHHUS U UX ITpeoOpa3oBaHue.

VYpaBHEHUs U HEPABEHCTBA Y PaBHEHHUS U HEPABEHCTBA

KBaapatHoe ypaBHeHue, (hopMyiia KOpHEH KBaApaTHOrO ypaBHeHUs. Teopema
Buera. PemieHue ypaBHEHUN, CBOIAIIMXCS K JIMHEMHBIM W KBaJpPaTHBIM.
[Ipocreiimme qpoOHO-parMOHAIbHBIE YPABHEHHUS.

['padrueckas uaTEpHpeTalivsd YpaBHEHUN C BYMS MEPEMEHHBIMU U CUCTEM
JVHEWHBIX YPAaBHEHHW C JBYMsS IIepeMeHHbIMHU. l[Ipumepsl pemeHus cucrem
HEJIMHEUHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OIHOW MEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucTeMbl JINHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue pynkuuu. OOIaCTh ONpeesieHNs U MHOYKECTBO 3HAUEHUI (PYHKIUH.
CrniocoObl 3aanus QyHKIIHIA.

I'padpux ¢ynkumuu. Yrenune coiicTB ¢yHKuMu no e€ rpaduxy. IIpumeps
rpadukoB (GyHKIHMA, OTPaXKAIOIIKUX peabHbIE MPOIECCHI.



OyHKINKA, ONMUCHIBAIOININE TMPSMYI0 M OOpaTHYIO MPOMOPIHMOHATHHBIE
3aBHCHMOCTH, uX rpaduku. Pynkunn y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KITACC

Yucsia ¥ BbIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OCECKOHEUHBIC
JeCATUYHBIE ApoOU. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHO>KECTBOM JEHUCTBUTEIIBHBIX YHCEN U KOOPAUHATHOMN MPSAMOM.

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

Pasmeppl OOBEKTOB OKpYXKAIOLIETO MHpA, JJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroIIeM MHUpE.

[TpubnnKEHHOE 3HAUEHHNE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpyTJIeHHe
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHue. Pelienre ypaBHEHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelmieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM Ha MHOKUTEIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerneHue TEKCTOBBIX 3ajay
aNredpandyeckKuM METOJIOM.

VYpaBHeHue ¢ AByMsl NEpEMEHHBIMU M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPABHEHUM C IBYyMS IIEPEMEHHBIMU. PellieHne cCUCTEM JBYX YpaBHEHUN,
OJIHO U3 KOTOPHIX JHMHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
WHTEPIIPETalNs CUCTEMBI YPABHEHUHN C IBYMs IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3aj1a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IEpeMEeHHOM. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMHU.

OyHKIMNPYHKIMH

KBagparnunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapaboma, KOOpaAWHATHI
BEPIIMHBI 11apadOoJIbl, 0Cb CUMMETPHUH MAPAOOJIBI.

I'padukn byrkmmit: y =kx, y=kx + b, y=k/x, y=x3, y =Vx, y = [x| ,  ux
CBOWCTBA.



YucnoBble  mocliie1oBaTeIbHOCTUYMCIOBbIE  MOCJAEI0BATEIBHOCTH M
Nporpeccuu

[loHATHE YMCIIOBOM TMOCIEAOBATEIBLHOCTU. 3a/laHUE TIOCJIEIOBATEIIBHOCTH
pEKyppeHTHOH dhopMyIiol U HOPMyYJIIOi #-TO YICHA.

Apudmernueckas U reoMerpuyeckas mnporpeccur. QopMynbl n-TO YiEHA
apu(pMETUIECKON U TeOMETPUUECKON MPOrpecCuii, CyMMbI IEPBBIX 71 YJICHOB.

N3o0paxkeHne ujieHOB aprU(METHUYECKOH M TIeOMETPHUYECKOM IPOTpecCHid
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHEHIUAIBHBIN POCT.
CnosxHbIE IPOLIEHTHI.



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

JIMYHOCTHBIE PE3YJBbTATDBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMMmbl y4yeOHOro Kypca
«Anredpa» XapaKTEepU3YyIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY M HACTOSALIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTH)KCHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U peau3alii ero
npaB, IMpPEICTaBICHHMEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUYECKHUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XKHOCTH MaTEMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCHEIHON NpodeccrOoHaIbHOM
JESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM HU
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4eCcKOe BOCIUTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY M 3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'O MO3HAHMSL:

OpUMEHTalUMel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOABI U
oOmiecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UeI0BEYECKOM
JEATEIbHOCTH, 3TANoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA Pa3BUTHUS LMBUINA3ALMH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTeMaTU4YECKOW KyJIbTYypOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuueckoe BocnuTanue, (GOpMHpPOBAHHE KYJIbTYPblI 310POBbSl H
IMOIMOHAJILHOIO 0JIarOnoJIy4Yns:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTSH ), C(HOPMUPOBAHHOCTHIO HABBIKA pe(ieKCHu, MpU3HAHUEM CBOETO TIpaBa
Ha OIIMOKY M TaKOTI'O K€ MpaBa JIPyroro 4eJoBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTAaIMel Ha TPUMEHEHUE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYKAIOIICH CpeJibl, INIAHUPOBAHUS MTOCTYIIKOB U OIEHKH
MX BO3MOXXHBIX MOCIIEICTBUH JJIsl OKPYXKAIOIIEH Cpejibl, 0OCO3HAHUEM TII00aILHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U IMyTel UX pelIeHUs;

8) ajanTanusa K U3MEHSIOIIMMCS YCJIOBHUSAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOIMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIIOJIEH, MpUOOpEeTaTh B COBMECTHOM JESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHHH, B TOM YHCIE
dbopMyIMpOBaTh UEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U ABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMil0, BOCIPUHHMATH
CTPECCOBYIO CHTYAallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE eiiCTBUS

ba3zoBble 1ornueckue aAeicTBu:

e BBIABIIATh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATUN, OTHONIEHWH MEXIYy TMOHATHIMH, (OPMYIHPOBATH
OTpEJICNICHUs]  TMOHSATUW, YCTAHABIMBATh CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTpHUIATEIbHbIC, €AMHUYHBIC, YaCTHhIE W oOIIue,
YCJIOBHBIE;



BBISIBIIATH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeursi B (akTax, MAHHBIX, HAOMIOACHUSX W YTBEPKIACHUSX,
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN W IPOTUBOPEUHIA,
JIeNaTh BBIBOABI C HCIIOJNB30BAHMEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX WU
WHIYKTUBHBIX YMO3aKIIOUCHHA, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;
pa30upaTh T0Ka3aTeIbCTBA MATEMATHUCCKUX YTBEPKIECHUHN (TPSIMBIC B OT
MPOTUBHOTO), MPOBOJWTH CAMOCTOSTEIBHO HECIOKHBIC 0Ka3aTelIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTpaWBaTh AapTyMEHTAIlMIO, TPUBOJUTH
IPUMEPBI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCY K ICHUS;
BBIOMpaTh CIOCOO pelieHus: y4eOHOM 3amayu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIIEHUs, BHIOMpATh HamboIee MOAXOAAIIMK ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBble ucciiegoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEAOBATEIbCKUNH MHCTPYMEHT MO3HAHUA,
(bopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpoOIemMy,
CaMOCTOSITENIFHO yCTaHABIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUIOTE3Y, ApTYMEHTHPOBAThH CBOIO MO3HUIIMI0, MHEHHE;

IPOBOAUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IIJIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE NCCIIEI0BAaHUE IO YCTAHOBIIEHUIO 0COOEHHOCTEN
MaTEMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKTYy COOOI;
CaMOCTOSITeNIbHO (hOPMYJIMPOBATH 0OOOIIEHHS U BBIBOJIBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOMIOIEHUS, UCCIEJOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TaKKEe BbIIBUIATH
MPEIOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh W HM30BITOUHOCTh HH(OpPMALMU, JAHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUS 3a4a4u;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHHUS;

BBIOMpATh (opMy TMpeACTaBICHUS HWH(DOpMAUUMU U HILTIOCTPUPOBATH
perraemMble 3aJayd  CXE€MaMH, JuarpaMMaMH, WHOW Tpadukod U ux
KOMOMHAIIMSIMHU;

OLICHMBAaTh HAAEKHOCTh WH(MOpPMAIMU MO KPUTEPHUSIM, MPEAT0KEHHBIM
yUHUTENIEM UIIH CHOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe N1eiCTBHA:

BOCIIpPUHUMATD U (bOpMy.HI/IpOBaTB CYXKIACHHUA B COOTBCTCTBUU C YCIIOBUAMUA
H 0cJIsIMH O6IIICHI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPA’KATh CBOKO TOYKY 3PCHUSA



B YCTHBIX M MHCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS MO XOAY PEIICHHUs
3aJa4l, KOMMEHTHUPOBATh MOJYyUYEHHBINA PE3YyIIbTAaT;

B X0J1€ 00CY’KIEHUS 3a/1aBaTh BONPOCHI MO CYLIECTBY 00CYK/1a€MOM TEMBI,
po0JIeMBbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIIEJICHHbIE HA ITIOUCK
pELICHUs, COIOCTABIATh CBOM CYXKIEHUS C CYXKICHUSMHU JIpyTux
YYaCTHUKOB JHaliora, OOHApYXUBATh PA3IMYUE M CXOJCTBO MO3MIIHM, B
KOPPEKTHOH Gopme popMyTupOBaTh pa3HOIIIACHs, CBOU BO3PAKECHHUS;
OPEICTaBISITh  pe3yJNbTaThl  pEHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIIEJOBaHMsI, POEKTA, CAMOCTOSITENILHO BBIOMPATh (pOpMAT BBICTYIUICHHUS
C y4€TOM 3aj1a4 NIpe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH;

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBa KOMAHIHOW U MHIUBUIYaJIbHOU
palboTHI IPH pEIIeHUU YUYEOHBIX MaTEeMaTHUYECKHX 3a]1a4;

IPUHUMATD LEJIb COBMECTHON AESTENbHOCTH, TUIAHUPOBATh OPraHU3aIUI0
COBMECTHOI paboThl, pacupelessiTb BHABI pPadOT, JOroBapUBaThCA,
00Cy>XaTh MPOLIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpyHIoBbIX (opmax paboTsl (00cyxkaeHus, oOMeH
MHEHHUSIMHU, MO3TOBBIE IITYPMBbI U APYTHE), BHIIOJIHATH CBOIO YaCTh pabOTHI
U KOOPJMHHUPOBATH CBOM JAEUCTBUS C JAPYTMMU YIEHaMU KOMAaH/IBbI,
OILICHMBATh Ka4eCTBO CBOETO BKJIaga B OOIIMHA MPOAYKT MO KPUTEPHUSAM,
c(OopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC yHUBeEpCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO COCTABJATH IUIAH, AJITOPUTM PELICHUs 3aJa4yu (MU €ro
4acTh), BbIOMpATh CIOCOO pEIICHUsS C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTHUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOPMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS IpoIiecca U pe3yiabTaTa
pEIICHUSI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTH IPH PEIICHUN 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBLCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3yJIbTATA I€ATEIBHOCTH MTOCTABICHHOMW LIEJIN U
YCJIOBUSIM, OOBSCHATh MPUYUHBI JOCTHKEHUS WJIM HEAOCTHXKCHUS IIEIIH,
HAXOJIUTh OMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenus B 7 kJjacce OOyYarONIMICS TOJYYHUT CISTYIOIIIE
MpPEAMETHBIE PE3YIbTATHI:

Yucsia v BBIYMCIEHUS

BbInonHATh, codyeTass YCTHbIE M MHCbMEHHBIE NMPUEMBI, apuMETHUECKHE
JEHUCTBUS C PallMOHATIbHBIMU YUCIAMU.

HaxonuTh 3HAa4YeHWS YHUCIIOBBIX BBIPAKCHUM, MPUMEHATH Pa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHHUH TPOOHBIX BBIPAKEHUN, COIACPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT omHOM (OPMBI 3aMKMCH YUCEN K JIPYyroil (mpeoOpa3oBbIBATH
JECATUYHYIO TPOOb B 0OBIKHOBEHHYI0, 0OBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTHU
B OCCKOHEUYHYIO JICCSITHYHYIO IPOOB).

CpaBHUBATH U YIIOPSAJOUYMBATH PAllMOHAIIbHBIC YUCIIA.

OKpyrJsTh ynca.

BBINONHATS NPUKHUIKY U OLEHKY PE3YJIbTaTa BHIYMCICHUH, OIIEHKY 3HAYCHHI
YUCJIOBBIX BBIpaKCHUM. BBITONHATE ACHCTBHUS CO CTENEHSMU C HATypajJbHBIMU
MOKa3aTeIsIMH.

[IpuMeHATh IPU3HAKU IETUMOCTH, Pa3IOKEHNE Ha MHOXKUTENIM HATypalbHbIX
quced.

Pemiatb mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSA3aHHBICE C OTHOIIEHUEM
BEJIMYMH, MPONOPIHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3a7ad ¢ Y4€TOM OTPAHUYCHHM, CBSI3aHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMbIX OOHEKTOB.

AnredpanvyecKue BbIPAKEHUSA

Hcrnonb30BaTh anredpandeckyro TEPMUHOJIIOTHIO U CHMBOJIUKY, TPUMEHSITh €€
B MPOIECCE OCBOCHUS YUeOHOI0 MaTepHaia.

HaxoauTth 3HaueHuss OYKBEHHBIX BBIPAXCHUW MpPHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BrImonHSITh mpeobpa3oBaHus 1EJI0T0 BHIPAXKEHHS B MHOTOWICH TPUBEIACHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITUEM CKOOOK.

BBINMOMHATH yMHOXKEHHE OJIHOYJIEHA HAa MHOTOWIEH M MHOTOWIeHa Ha
MHOTOYJICH, TPUMEHSThH (hOPMYJIbl KBaJIpaTa CyMMBI U KBaJpara pa3HOCTH.

OcCyHIecTBIATh PA3I0KEHUE MHOTOWICHOB HA MHOXKUTEIH C TOMOIIbIO
BBIHECEHUS 32 CKOOKHM OOIIEr0 MHOXKHUTEJS, TPYIIITUPOBKU CIAraeMbIX, TPUMEHEHUS
bhopMyJT COKpAIIEHHOTO YMHOXKECHHUSI.

[IpuMeHsTh MpeoOpa3oBaHUs MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
13 MaTEMATHKH, CMEKHBIX TIPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYpPAIBHBIMHU IOKA3aTEISIMHU LIS
npeoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHHs U HEPABEHCTBA



Pemwlare yiMHEMHBIE YpaBHEHUS C OJHOM NEPEMEHHOMW, NMPUMEHSSA IIPaBUIIA
nepexoaa OT UCXOIHOI'O YPAaBHEHHS K PaBHOCWIBHOMY eMy. IIpoBepsTsh, saBisieTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[TpumeHsTh rpaduuecKkre METObI IPU PELLIEHUH JIMHEWHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIICHHEM JMHEHHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHON IJIOCKOCTH IpaUK JIMHEHHOTO YPAaBHEHUS C IByMS
IEPEMEHHBIMHU, MI0JIb3YSACh I'pa)UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHU.

Pemate cucteMsl 1ByX JIMHEMHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMHU, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YPAaBHEHUH MO yCIIOBHUIO 3aJa4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1ayy NIOJy4YECHHBIN PE3yJIbTaT.

DOyHKIUU

N300paxxath HA KOOPAMHATHOM MPSIMOIl TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KU, MHTEPBAJIbl, 3alHCHIBATh YHCIOBbIE IPOMEKYTKH Ha
aJreOpanvdeckoM s3bIKeE.

OtMeyaTh B KOOPAMHATHON IUIOCKOCTH TOYKH II0 33JaHHBIM KOOpAMHATaM,
CTpOUTH rpapuky TMHENHBIX QyHKUIUNA. CTpouTh rpaduk PyHKIUU y = [X|.

OnuceiBaTh C TMOMOIIBI (YHKUMHA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCTS,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cocod MpEeACTAaBICHHUS W aHalW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 TPAPUKOB peabHbIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce oOyYarONIMICS TOJYYHUT CIETYIOIINE
NpPEeIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HadallbHbIE MPEACTABICHUS O MHOXKECTBE JIEHCTBUTEIBHBIX
YKCeN ISl CPAaBHEHUS, OKPYTJIEHUS U BBIYUCICHUHN, U300pakaTh 1eHCTBUTEIbHbBIE
4yycila TOYKaMU Ha KOOPAWHATHOU IIPSMOM.

[IpumeHsaTh mOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHM, UCIIOJIb3Ys MPU HEOOXOAUMOCTH KaJIbKYJISATODP, BBINOIHITH
npeoOpa3oBaHusl BBIPAKEHUH, COJEPIKALUIUX KBAJpPaTHbIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEU.

Hcnonp3oBaTh 3amucu OOJBIIUX W MaJbIX YHCEN C MOMOIIBIO JAECITHUYHBIX
npo0eit u creneneit yucia 10.



AnredpanyecKue BbIPaKeHUs

[IpyuMeHSATh TOHSTHE CTENEHU C IEJNbIM IOKa3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHus BBIPAKEHH, COIEPIKAIUX CTENIEHH C LETbIM TOKa3aTEJIEM.

BbITIONHATE TOXAECTBEHHBIE MPE0Opa30BaHUs pallUOHATBHBIX BIPAKEHUN Ha
OCHOBE IMPaBUJI ICUCTBUI HaJ MHOTOUYJICHAMU U alIreOpandyecKUMH ApOOsIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUJIECH HA MHOXKHUTEIH.

[IpuMeHsTh peoOpa30BaHUs BHIPAXKECHUM JJIsI PEIICHUST PAa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewmaty nMHENHBIE, KBaJIpaTHbIE YPAaBHEHUS U PAllMOHAJIBHBIE YpAaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUM PEIICHHS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT CIOBECHON (OPMYIMPOBKH 3aqaud K €€ anreOpandeckoi
MOJIEIA C TIOMOIIBID COCTABJICHUS YPAaBHECHUS WM CHUCTEMBl YPaBHEHUM,
WHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MIOJIYYEHHBIN PE3YIIbTAaT.

[IpuMeHATH CBOMCTBA YUCTIOBBIX HEPABEHCTB /JIsl CPABHEHUS, OLICHKHU, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJTHOM NEPEMEHHON U UX CUCTEMBI, JaBaTh rpad)uuecKyto
WJUTEOCTPALIAI0 MHOYKECTBA PEILICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUIMHA

[ToHumaTe ¥ KCMONB30BaTh (DYHKIIMOHAIBHBIC TOHSTHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAYEHMsI), ONMPEACNATh 3HaUYCHHE (YHKIHUHU TIO0 3HAYCHUIO
apryMeHTa, ONpeAeiATh CBOMCTBAa PYHKIMU N0 €€ rpadukKy.

Crtpoutsb rpaduku daeMeHTapHBIX QYHKIIUNA BUJIA:

y=k/x,y=x2, y=x3,y =|x|, y = VX, OIICHIBATH CBOHCTBA YHCIOBOH (hyHKINH
o e€ rpaduxy.

K xoniy oOyuenus B 9 kiacce oOyYarONIMICS TOJYYHUT CIETYIOIINE
MpeAMETHBIE PE3YIbTaThI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIUOHAIIBHBIEC U UPPALlMOHAIBHBIE YHCIIA.

BrimonHITh apudMeTruuecKkue ASHCTBUS C pallMOHAIBHBIMU YUCTIAMU, COYETast
YCTHBIE U MHUChMEHHBIE MPUEMBI, BBINOJIHATH BBIYMCICHUS C UpPpalMOHATbLHBIMU
YUCIIaAMU.

HaxoauTe 3HaueHust CTETEHEH ¢ eIbIMU MTOKa3aTeIsIMU U KOPHEH, BBIUYUCIATH
3HAYEHUS] YUCIOBBIX BHIPAKECHU.

OKpyIJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJHATh MNPUKHUAKY pPE3yjbTara
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKEHUM.



YpaBHeHMS U HEPaBeHCTBA

Pemnars nuHeliHbIe ¥ KBaIpaTHBIE yPaBHEHUS, YPABHEHHUS, CBOSIINECS K HUM,
pocTelIne APOOHO-PAIMOHAIBHBIE YPABHEHHS.

Pemate cucteMbl ABYX JIMHEWHBIX YPAaBHEHUU C JABYMsI NEPEMEHHBIMU H
CUCTEMBI JIBYyX YPaBHEHUMN, B KOTOPHIX OJJHO YPABHEHUE HE SBISETCS JTUHEHHBIM.

Pemate TEKCTOBBIE 3amadyuM aidreOpaMdecKuM CIIOCOOOM C  TTOMOIIBIO
COCTaBJICHUs YPaBHEHHsSI LI CUCTEMBI JIByX YPaBHEHUU C IBYMs IEPEMEHHBIMH.

[IpoBoUTh MpocCTeHilive UCCAeOBaHUS YPaBHEHUN U CUCTEM YpaBHEHHM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHUi (yCTaHABIMBATh, UMEET
JU ypaBHEHUE WIIM CHUCTeMa YpPaBHEHUMW pELICHUs, €CIU HMEET, TO CKOJbKO, U
npouee).

Pemarpy nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pakaTb
pelIeHre HEPaBEHCTB Ha YHCIIOBOM NpPSAMOM, 3alMChIBaTh PELICHUE C MOMOILBIO
CHUMBOJIOB.

Pemmarp  cucreMbl  NTWHEHHBIX  HEPAaBEHCTB, CHUCTEMBl  HEPABEHCTB,
BKIIIOUYAIOIME KBAJpaTHOE HEPABEHCTBO, HW300pa)xkaTh pEIICHHE CHUCTEMBI
HEPABEHCTB Ha YHCIIOBOW MPSIMOM, 3aMMCHIBATH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PEILIEHUU Pa3IMYHbBIX 3a/1a4.

DOyHKUIMHA

Pacno3naBaTh (QyHKIMM U3y4eHHBIX BHUJO0B. I[lOKa3bpIBaTh CcXeMaTHUECKU

pacroJioKeHUE Ha KOOPIMHATHOM TIOCKOCTH TpadukoB PyHKIUM Buaa: y = kx, y =
kx +b,y=k/x,y=ax2 + bx + ¢,y =x3, y=\x, y = |x|, B 3aBUCHMOCTH OT 3HAUCHHi
K02 (PHUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth U HU300pakaTh CXEMATHYECKU TpapUKU KBAIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIMH 1O UX TpaduKaM.

Pacno3naBaTh KBajpaTHuyHyr0 (QyHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJpAaTUYHBIX (DYHKLMIA U3 peabHOMN )KU3HU, PUZUKHU, TEOMETPHH.

Yuc/ioBble MOCAEA0BATEIBLHOCTH H IPOTrPeCcCH U

Pacno3naBaTh apu(pMETHUECKYIO U TEOMETPUUYECKYIO POTPECCUU MPU PA3HBIX
crioco0ax 3aJaHusl.

BbBIMONHATS  BBIYMCIEHHST C  HCIOJIB30BaHHEM (OpPMYJ nN-ro 4jeHa
apu(PpMETUYECKON U TeOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJIECHOB.

N300paxaTh WIEHBI IOCJIEIOBATEbHOCTY TOYKAaMHU Ha KOOPIWHATHOU
IJIOCKOCTH.

Pematpe 3amaun, CBA3aHHBIE C YHCIOBBIMM I1OCJIEI0BATEIBHOCTSIMHU, B TOM
YUCIIE 3a/1a4d U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJISATOPa, U(MPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudpoBbIe
Ne ni/m P Kounrpoabnbsie IIpakTuueckue (undpp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypchl
1 Uucnia u BeIYKCIICHUS. PariuoHalbHEIS )5 | bubnunoreka LIOK
qucia https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
2 1
2 AJIredpantieckue BLIpakeHis 7 https://m.edsoo.ru/7{415b90
bubnunoreka LIOK
3 ¥ PABHCHHS! 1 HEPaBCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bu6mmoteka IIOK
. D 24 1
4 Koopamwatst u rpaguici. Gymiciun https://m.edsoo.ru/7f415b90
bu6nmorexa LIOK
6 1
> Tosroperue u obobmenne https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME




8 KVIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabnbsie IIpakTHyeckue
NMPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcsbl
bubnunoreka LIOK
1 Uucna u Beruucienus. KBajparubie KOpHU 15 hitps://m.cdsoo.ru/7417af8
) Yucna u BeraucieHus. CTEIIEHb ¢ EIbIM 7 bubnunoreka LIOK
IOKa3aTeyieM https://m.edsoo.ru/7{417af8
3 AnrebpanyecKe BEIPaKCHUS. 5 | bubnuorexa [IOK
KBanpatHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKkue BhIpaKCHUSI. 15 1 bubnnorexa [JOK
Anrebpanueckas ApoOb https://m.edsoo.ru/7f417af8
YpaBHeHus U HepaBeHCTBA. KBagpaTHbie bubmuoreka [IOK
5 15 1
ypaBHEHUA https://m.edsoo.ru/7f417af8
VYpaBHenus u HepaBeHCTBA. CHUCTEMBI bubnnorexa [JOK
6 . 13
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
. 12 1
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa hitps://m.cdsoo.ru/7f41 7af8
bu6nunorexa LIOK
8 OyHKuH. OCHOBHBIE IORATHS . https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
o 4 9
? YHKUHH. THCTOBLIE QyHKLAH https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
1 IT 6 2
0 OBTOpeHHE 1 0000uIeHHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

ITPOTPAMME




9 KVIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/ P Konrpoabnsie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsl
1 Yucna v Berunciienns. JleiicTBUTEIbHBIC 9 bubnnorexa [IOK
qucia https://m.edsoo.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnnorexa [JOK
OJHOM NEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
bubnunorexka LIOK
4 YpaBHeHus U HepaBeHCTBA. HepaBencTsa 16 1 hitps://m.cdsoo.ru/7f419d08
bu6mmoreka IIOK
5 o 16 1
YHKHHH https://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
15 1
6 YucrioBble OCIE0BATENBHOCTH hitps://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS 13 1 bubmmnoreka HOK
3HAHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0







HOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KoaudecTBo yacoB DJIeKTPOHHbIE

Ne HMara uugposbie
Tema ypoka Konrpoabnsie IIpakTuueckue

n/n Bcero H3y4YeHUs1 oOpa3oBaTe/IbHbIE

padoThbI padoThI
pecypchbl

1 [ToHsiTHE paOHATILHOTO YHCIIA 1 https://m.edsoo.ru/f9344fe4
ApudMeTuueckue IeiCTBUS C

2 pu¢ a 1 https://m.eds00.ru/67d29¢ebc
paldoHAIBLHBIMH YHUCIIAMU
ApudMeTuueckue IeiCTBUS C

3 pu¢ a 1 https://m.edsoo.ru/12a61{c6
parMoHAIbHBIMH YHCIAMHU
ApudMeTnuecKkue IeiCTBUS C

4 P A 1 https://m.edsoo.ru/d1ed825¢c
paloHaIBLHBIMH YHUCTIAMU
Apudmernueckue JeHCTBUS C

5 pud a 1 https://m.edsoo.ru/64d7baab
palvoHaIBLHBIMH YHUCIIAMU
Apudmernueckue JeHCTBUS C

6 pu¢ a 1 https://m.edsoo.ru/7e666ef9
palroHaIbHBIMU YUCTAMH
CpaBHeHune, yIIopsiIounBaHue

7 p yHopan 1 https://m.edsoo.ru/ff5e7a8e
panroOHATBHBIX YHCEI
CpaBHeHHE, YIIOPSTOYNBaHNE

8 P yHopAn 1 https://m.edsoo.ru/37114dbl
panroOHATBHBIX YUCEI
CpaBHeHHE, YIIOPSTOYNBaHNE

9 p yHopAn 1 https://m.edsoo.ru/cbal49bb
palMOHAIBHBIX YUCEI
CrerneHb ¢ HaTypaJIbHbIM

10 yp 1 https://m.edsoo.ru/5481ee5f
[oKa3arejieM
CrerneHp ¢ HATYPAIbHBIM

11 yp 1 https://m.edsoo.ru/e6la7dea
IoKa3aTeiieM




CrerneHnb ¢ HaTypaJbHBIM

12 https://m.edsoo.ru/bbd9fce4
[IoKa3aTejieM
CreneHnp ¢ HATYpaJIbHBIM

13 yP https://m.edsoo.ru/1eee9d8f
IIOKa3aTejIeEM
Cremnens ¢ HATYPaAILHBIM

14 yp https://m.edsoo.ru/9c63e356
[IOoKa3aTejIeEM
Perienyie OCHOBHBIX 3a7a4 Ha

15 JpOOH, TIPOLICHTHI U3 PEATHHOMN https://m.edsoo.ru/d4bd3736
MPaKTUKHU
Perienyie OCHOBHBIX 3a7a4 Ha

16 JpoOH, TIPOLICHTHI U3 PEATHbHOM https://m.edsoo.ru/e45b6b9a
MPaKTUKHU
Pemrenyie ocHOBHBIX 3a7a4 Ha

17 JpoOu, POLIEHTHI U3 pealbHON https://m.edsoo0.ru/b23c¢8519
MPaKTUKU
Pemrenyie ocHOBHBIX 3a7a4 Ha

18 JpoOH, TIPOLIEHTHI U3 PEATHHOU https://m.edsoo.ru/d8c56f58
MIPaKTUKHU
[Ipu3Haky JeIMMOCTH, Pa3JIOKEHHS

19 p & p https://m.edsoo.ru/fc66dc66
Ha MHOXXHUTEJIM HaTyPAJIbHBIX YACET
IIpu3Haku IeNTMMOCTH, Pa3IOKEHHUS

20 p A p https://m.edsoo.ru/5527¢756
Ha MHO>XUTEJIM HaTyPAJIbHBIX YHCET
Peanpusie 3aBucumoctu. [Ipsamas u

21 p https://m.edsoo.ru/67f1{fb3
oOpaTHas MPOTOPIMOHATHPHOCTH
Peannable 3aBucuMoctu. IIpsamasa u

22 p https://m.edsoo.ru/ae9c6a83
oOpaTHas MPOTOPIMOHATHPHOCTH
Peanbubie 3aBucumoctd. IIpsamast u

23 p https://m.edsoo.ru/43¢c5631b

oOpaTHasi MPOMOPIHOHATBHOCTH




Peanbnbie 3aBucumoctu. [Ipsimas u

24 https://m.edsoo.ru/774b4b2a
oOpaTHas MpONOPIUOHATBHOCTH
KonTponbhas pabota no teme

25 https://m.edso00.ru/c898bd91
"ParnonanbpHele ynciaa'

26 bykBeHHBIE BBIPAKEHUS https://m.edsoo.ru/93aac6ee

27 DopmyJibl https://m.edsoo.ru/187ac8f4

28 Dopmysl https://m.edsoo.ru/9c791daf

29 Hepewmentie. Jlomycrinsie https://m.edsoo.ru/acce84d2
3HA4YECHUS IEPEMEHHBIX
[IpeoOpazoBanre OYKBEHHBIX

30 BBIPOKECHHH, PACKPBITHE CKOOOK 1 https://m.edsoo.ru/dbeb8f54
MpuBeIeHNE TTOJOOHBIX ClIaraeMbIX
[IpeobpazoBanme OyKBEHHBIX

31 BBIPKEHHM, PACKPBITHE CKOOOK 1 https://m.edsoo.ru/16d6cc63
npuBeIeHNe TOJOOHBIX ClIaraeMbIX
[IpeobpazoBanmne OyKBEHHBIX

32 BBIPKEHHM, pACKPBITHE CKOOOK 1 https://m.edsoo.ru/9138843a
MIpUBEJICHUE TTOTI00HBIX CIaraeMbIX
[TpeoOpazoBanre OYKBEHHBIX

33 BBIPQXEHHH, PACKPBITHE CKOOOK U https://m.edsoo.ru/365491cd
MIPUBEJICHNE TTOO0HBIX ClIaraeMbIX

34 CBOFCTBA CTCICHH C HATYpPAUIbHbIM https://m.edsoo.ru/6¢c2c38ad
MOoKa3aTeseM

35 CBoMCTBa CTEMEHH C HATYPATIbHBIM bubnuorexa [JOK
1oKasarejieM https://m.edsoo.ru/7f42154¢

36 CBoiicTBa CTENEHU C HATYpPaIbHBIM bubnmoreka [JOK
1oKasarejieM https://m.edsoo.ru/7f4218be

37 MHorouneHbl https://m.edsoo.ru/82{3b41d




38

39

MHoro4ieHbl

CrnoxeHue, BEIYUTAHUE,
YMHO)KEHUE MHOTOYJICHOB

https://m.edsoo.ru/31f8695b

https://m.edsoo.ru/b8efe5b6

40

41

42

CnoxeHue, BEIYUTAHUE,
YMHO)KEHUE MHOTOYJICHOB

CroxeHue, BEIYUTAHUE,
YMHO)>XEHHUE MHOTOYWICHOB
CnosxeHue, BEIYUTAHUE,
YMHO)XEHHUE MHOTOYWICHOB

https://m.edsoo.ru/9ee9e5af

https://m.edsoo.ru/46584act

https://m.edsoo.ru/d1197af4

43

44

DopMyIIbl COKPAIEHHOTO
YMHOKCHUA

DopmyJibl COKPALLIEHHOTO
YMHOXKEHHS

https://m.edsoo.ru/d9e7deb5

https://m.edsoo.ru/6e7de53¢c

45

DopMyIIbl COKPAIEHHOTO
YMHOKECHUS

https://m.edsoo.ru/1e63f25¢

46

47

DopMyIIbl COKPAIEHHOTO
YMHOKECHUS
DopMyIIbl COKpALIEHHOTO
YMHOKECHUS

https://m.edsoo.ru/1e33ad77

https://m.edsoo.ru/cc74alc5

48

PasnoxxeHne MHOTOYJIEHOB Ha

MHOXUTCEIN

https://m.edsoo.ru/7ab3d68f

49

50

PasnoxxeHne MHOTOYJIEHOB Ha

MHOXUTCEIN

Paznoxxenne MHOrO4JI€HOB Ha

MHOXUTCIIN

https://m.edsoo.ru/b75487fd

https://m.edsoo.ru/3c39faa7

51

Pa3noxeHre MHOTOWIEHOB Ha

MHOXUTCIIN

https://m.edsoo.ru/a65bf4e2




KonTponbhas pabota no teme

52 . " https://m.edsoo.ru/8e555ba6
'AnredpanyecKkue BbIpaKEHUs
VYpaBHeHue, npaBuia

53 npeoOpa3oBaHus YpaBHCHUSI, https://m.edsoo.ru/c24¢5497
PaBHOCWJIBHOCTb YPAaBHEHUU
JInHeitHOE ypaBHEHHE C OJHOM

54 MIEPEMEHHOM, PEIICHUE JTMHEUHBIX https://m.edsoo.ru/f865b539
ypaBHEHUU
JInHeitHOe ypaBHEHHE C OJHOMU

55 MIEPEMEHHOM, PEIICHUE JTMHEUHBIX https://m.edsoo.ru/4f1a8771
YpaBHEHUU
JIlunelinoe ypaBHEHHE C OAHOU

56 MIEPEMEHHOM, PEIICHUE JTMHEUHBIX https://m.edsoo.ru/39854e31
YpaBHEHUU
P

57 cHierme ?'az[aq © MOMOTHBTO https://m.edsoo.ru/db6e18b
ypaBHEHU
Pemenue 3agau ¢ moMoub0o

58 . A B https://m.eds00.ru/974443d6
ypaBHEHUM
Pemenue 3agau ¢ nomoIbpro

59 . a B https://m.edsoo.ru/a812ec46
ypaBHEHU
Pemienue 3agau ¢ nomoIbpro

60 . A . https://m.edsoo.ru/bac6dd1d
ypaBHEHUU
JIuHeitHoe ypaBHEHHE C IBYMS

61 P o https://m.edsoo.ru/4b1{f196
MEPEMEHHBIMH U €ro rpaduk
JInHeHOE ypaBHEHHUE C IBYMS

62 P ond https://m.edsoo.ru/656728ca
MEPEMEHHBIMH U €ro rpaduk
Cucrema IByX JIMHEHHBIX

63 ABY https://m.edsoo.ru/569¢49dd

YPaBHEHUH € ABYMS IEPEMEHHBIMU




CucremMa JIByX JUHEHHBIX

64 . 1 https://m.edsoo.ru/424d81ce
ypaBHEHUU C ABYMS IEPEMEHHBIMU
Cucre el
65 uerema {[,Byx JTHCHHBIX 1 https://m.edsoo.ru/abce5656
YpaBHEHUH € ABYMS [TE€PEMEHHBIMU
Cucrema et
66 nerem l\[,ByX JTHHCHHBIX 1 https://m.edsoo.ru/1567fecb
ypaBHEHUU C ABYMS IEPEMEHHBIMU
67 Pewienue cucrem ypaBHEeHUM 1 https://m.edsoo.ru/283cclel
68 Pemenue cucrem ypaBHEeHUI 1 https://m.edsoo.ru/fdccfe2e
69 Pewienue cucrem ypaBHEeHUM 1 https://m.edsoo.ru/611cal56
70 Pewenne cucrem ypaBHEeHUN 1 https://m.edsoo.ru/9a355ff9
71 Pemenue cucrem ypaBHeHHI 1 https://m.edsoo.ru/f124ac9a
KonTponbhas pabota no Teme
72 | . " 1 https://m.edsoo.ru/57b39728
JIunelinble ypaBHEHUS
73 Koopnnnara Touku Ha npsamoit 1 https://m.edsoo.ru/a23733d2
74 YucnoBble TPOMEXKYTKH 1 https://m.edsoo.ru/e8211e28
75 Hucnossle IPOMEKYTKH 1 https://m.edsoo.ru/abf7afd9
Paccrosinne Mexy 1ByMsl TOUKaMU
76 . A Y 1 https://m.edsoo.ru/5¢cc9cc5b
KOOPJIMHATHOU MIPSAMOi
Paccrosinne Mex Ty NByMsi TOUKaMH
77 . A EI 1 https://m.edsoo.ru/22a3cbba
KOOPJIMHATHON MIPSMOi
IIpssMmoyronbHas cucrtema
78 PAMOYTOTBHAR GHETEM 1 https://m.edsoo.ru/3b66d7e3
KOOpJMHAT Ha TIOCKOCTH
[IpsimoyronbHas cuctema
79 PAMOY 1 https://m.edsoo.ru/fab8c1bd
KOOPJIMHAT Ha MJIOCKOCTH
[Tpumeps! rpaduKoB, 3a1aHHBIX
80 pUMEPEI rpad 8 1 https://m.edsoo.ru/d9¢f79c¢1

bopmynamu




[Tpumeps! rpadukoB, 3a1laHHBIX

81 1 https://m.edsoo.ru/842b2d45
bopmynamu
IT
82 PHMCPBI IPAGHIKOB, 3a1AHHbIX 1 https://m.edsoo.ru/f8f647a4
dbopmynamu
q
83 ferue rpa(bl:lKOB PCAILHbIX 1 https://m.edsoo.ru/cfadb472
3aBUCHUMOCTEN
4
84 Terme rpa(bl:,lKOB PCAIbHbIX 1 https://m.edsoo.ru/ba2{4{f4
3aBUCHUMOCTEH
85 [Tonstre Gpynkuuu 1 https://m.edsoo.ru/cc5ad997
86 I'padux pyHKIIH 1 https://m.edsoo.ru/f84482b5
87 CaoticTBa GyHKIIUN 1 https://m.edsoo.ru/2¢3527¢l
88 CaoticTBa (QyHKITUH 1 https://m.edsoo.ru/111696e6
89 Jluneitnas GyHKIUSA 1 https://m.edsoo.ru/da7259¢c2
90 Jlunetinas QyHKIus 1 https://m.edsoo.ru/19¢752fc
n N
91 OCTPOCHHE rpaduica AHHCHHOI 1 https://m.edsoo.ru/68799ddc
byHKIIUN
n N
92 OCTPOCHHE rpaQuica JIMHEHHOH 1 https://m.edsoo.ru/212d18e7
byHKIIUN
93 I'paduk pynkum y =[x| 1 https://m.edsoo.ru/e2bcf23e
94 I'padux pyHkmm y =[x| 1 https://m.edsoo.ru/f4dfafbc
KonTponbhas pabota no teme
"Koo .
95 PAMHATSL 1 Fpa(i)l/lj( " 1 https://m.edsoo.ru/613c655d
Oyuknun" / Beepoccuiickas
poBepoyHas pabora
HtoroBas koHTpoJsIbHas padoTa /
96 Bcepoccuiickast mpoBepoyHas 1 https://m.edsoo.ru/755babd3

pabota




97

98

99

IToBTOpEHKHE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca,
00001IEHNE 3HAHNI

IToBTOpEHHE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca,
000011IeH1E 3HAHUI

IToBTOpEHNE OCHOBHBIX OHATHI U

METO/IOB Kypca 7 Kiacca,
000011IeH1E 3HAHUI

https://m.edsoo.ru/3a654b9d

https://m.edsoo.ru/d7{f245a

https://m.edsoo.ru/d12b3b9d

100

IToBTOpEHNE OCHOBHBIX MOHATHI U
METOJIOB Kypca 7 Kiacca,
00001IeHIE 3HAHWIH

https://m.edsoo.ru/81ca2fdl

101

102

IToBTOpEHNE OCHOBHBIX MOHATHI U
METOJIOB Kypca 7 Kiacca,
000011IeH1Ee 3HAHUI

[ToBTOpEHNE OCHOBHBIX MOHSATHI U
METOJIOB Kypca 7 Kiacca,
000011IeH1Ee 3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102

https://m.edsoo.ru/53c2e81f

https://m.edsoo.ru/9fcdbdc9




8 KVIACC

KoanuyecTBO 4YacoB DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3zoBaTejbHbIE
padoThbI padoThI
pecypchl

1 KBagparHslli KOpeHb U3 yucia 1 https://m.edsoo.ru/7f566b24
[Moustre 06 uppanoHaILHOM

2 ppatt 1 https://m.edsoo.ru/72ac855b
quclIe

ec e o e

3 JLeCATHHHEIC PHOIHIACHHSA 1 https://m.edsoo.ru/da8989ce

HppaloHaJIbHbIX YUCEN
ec e o e

4 JleCATHHHBIC IPHOIIKCHHA 1 https://m.edsoo.ru/fc4af857
MPPALMOHATLHBIX YHCET

5 JlencTBUTENbHBIE YHCIIA 1 https://m.edsoo.ru/alddbeae
CpaBHeHNE IEHCTBUTEIBHBIX

6 p a 1 https://m.edsoo.ru/637a2172
qHCel
CpaBHeHHEe IEHCTBUTEIHLHBIX

7 P A 1 https://m.edsoo.ru/d537dbaf
qHCel
ApudmMeTnueckuil KBaapaTHEIN

8 P AP 1 https://m.edsoo.ru/9d8ebe6f
KOpEHb

9 VYpaBHeHue BUaa X* = a 1 https://m.edsoo.ru/c22abcca
CBolicTBa apu(PMETHUECKUX

10 pud . 1 https://m.edsoo.ru/78ffae69
KBaJPaTHBIX KOPHEH
CaoiicTBa apu(PMETHIECKIX

11 prp . 1 https://m.edsoo.ru/6af3fa69
KBaJPaTHBIX KOPHEH
[IpeoOpazoBaHme YNCTOBBIX

12 BBIPAXKEHUM, COJIEPHKAITUX 1 https://m.edso0.ru/39¢73255
KBaJIpaTHbIE KOPHU




13

14

15

[IpeoOpa3zoBaHKe YUCTOBBIX
BBIPAXKEHUM, COJIEPHKALIUX
KBaJpaTHbIE KOPHU
[IpeoOpa3zoBaHKe YUCTOBBIX
BBIPAXKEHUM, COJIEPHKAITUX
KBaJIpaTHbIE KOPHU
[Ipeobpa3zoBanue YUCTOBBIX
BBIPAXKEHUM, COJIEpHKAITUX
KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/ac98bbbl1

https://m.edsoo.ru/f87ee32a

https://m.edsoo.ru/32593c7¢

16

17

18

19

CrereHs ¢ LEIBIM TT0Ka3aTeIeM

CTaHI[apTHaSI 3aI1MCh 4ucja.

Pa3mepbl 00bEKTOB OKPYKAIOIIETO
Mupa (0T AIEMEHTapHbIX YaCTHI]

710 KOCMUYECKUX 00BEKTOB),
JUINTEJIBHOCTD TPOLIECCOB B
OKpY’KarolleM MUpe
CBolicTBa CTENIEHHU C LENIBIM
nokasaresaeM

CBoliCTBa CTEIICHU C OCIJIbIM
IIOKa3aTcjicM

https://m.edsoo.ru/a59837¢l

https://m.edsoo.ru/928ecd9f

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

https://m.edsoo.ru/44{84bfd

20

21

22

CBoOMNCTBA CTEIEHH C IIEIBIM
MOKa3aTejieM

CBoOJCTBa CTEIICHU C O CJIBIM
IIoKa3aTcjiemM

CBoOJCTBa CTEIICHU C O CJIBIM
IIoKa3aTcjieM

https://m.edsoo.ru/13da6fts

https://m.edsoo.ru/a444ce3e

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

23

KBanpaTHbiii TpEXUIIeH

https://m.edsoo.ru/baldf7ec

24

KBanpaThslii TpéxuneH

https://m.edsoo.ru/bdd9be79




Paznoxenue KBaJApaTHOI'O

25 . https://m.edsoo.ru/6ec17678
TpEXUIECHA HA MHOKUTEHN
Paznoxxenue kBaapaTHOTO

26 . https://m.edsoo.ru/5¢6567¢b
TpEXUIeHa Ha MHOKHUTEIN
KonTponsHas padora o Temam

27 "KBagparusie kopHu. CTeneHu. https://m.edsoo.ru/c724d7¢e4
KBanparusiii Tpexusnen"

28 Anrebpanyeckas poob https://m.edsoo.ru/ec8fa983
JlonycTrmble 3HaYCHUS

29 MePEMEHHBIX, BXOJIAIINX B https://m.edsoo.ru/3ccca98f
anreOpanvecKue BhIPAKCHHS
JomycTrumMble 3HaYEHUS

30 MEPEMEHHBIX, BXOIAIINX B https://m.edsoo.ru/b924521d
anredpanvdeckue BhIpaKEeHUS

31 Ocnosroe CBOHf T8O https://m.edsoo.ru/7a7818ed
anredpandeckoi Jpoou

32 Coxkparenue apobeit https://m.edsoo.ru/33ee19b8

33 Cokpaiienue apooeit https://m.edsoo.ru/3d585¢35

34 Coxkparenue apobeit https://m.edsoo.ru/b7286a26
CloxeHne, BEIYATaHUE,

35 YMHOXEHHUE U JICJICHUE https://m.edsoo.ru/b7¢c5738b
anreOpandyecKkux aApooeit
CloxeHne, BEIYATaHUE,

36 YMHOKEHHE U JICIICHUE https://m.edsoo.ru/fa626afs5
anredpanveckux apooeit
CroxeHue, BBIYMTAHUE,

37 YMHOKE€HHE U JICIICHUE https://m.edsoo.ru/67e34718

anreOpanvecKux apooeit




Cl1o)KeHHe, BEIYMTAHUE,

38 YMHOXEHHE U JIeTICHUE https://m.edsoo.ru/8d61236¢
anreOpandyecKkux aApooeit
[IpeoOpa3zoBanue BhIpaKEHUH,

39 coJiepXKaliux ajareopandecKkue https://m.edsoo.ru/82ac3492
Ipodu
[IpeobpazoBanue BhIpaXeHUH,

40 coJIepXKaIuX ajareopandeckue https://m.edsoo.ru/51ae3adl
Ipodu
[IpeobpazoBanue BoIpaXeHUH,

41 COJIepIKaIINX aNreOpandecKue https://m.edsoo.ru/d4adbf39
npobu

42 Komtpoenas pabora o reme https://m.edsoo.ru/edadel6d
"Anrebpanyeckas 1poOb"

43 KBanpaTtHoe ypaBHEHHE https://m.edsoo.ru/aaSbeeca

44 HenonHoe kBanpaTHOE ypaBHEHUE https://m.edsoo.ru/ba7c¢2494

45 HenonHoe kBanpaTHOE ypaBHEHUE https://m.edso0o.ru/7739d625

46 opmy:1a KopHEI KBazpaTHOro https://m.edsoo.ru/f3¢232a6
ypaBHEHUS

47 opmy1a KopHEit KBazpaTHOro https://m.edsoo.ru/1b454bfe
ypaBHEHUS

48 opmyra KopHEit KBazpaTHOro https://m.edsoo.ru/5b12b5ea
ypaBHEHUS

49 Teopema Buera https://m.edsoo.ru/fa4fb6as

50 Teopema Buera https://m.edsoo.ru/f9a2b6 1f

51 Pewnierine ypaBHEHiti, CBOAAMIXCA https://m.edsoo.ru/673692a2

K KBaJIpaTHBIM




52

53

Peuienue ypaBHeHH, CBOISAINXCSA
K KBaJIpaTHbIM

[Ipocreitmme qpoOHO-
panroHaIbHbIC YPAaBHEHUS

https://m.edsoo.ru/aaa9bcda

https://m.edsoo.ru/67772¢e31

54

55

56

[Ipocreiimmue apoOHO-
paluvoHaIbHbIC YPaBHEHHUS
PerieHne TeKCTOBBIX 3a/1a4 C
IIOMOIIBIO KBAIPATHBIX YPABHEHUN

Pemenune TeKCTOBBIX 337124 C
IMOMOIIBIO KBAAPATHBIX ypaBHeHI/Iﬁ

https://m.edsoo.ru/29e¢268ed

https://m.edsoo.ru/cf84dc92

https://m.edsoo.ru/feb686¢8

57

58

59

60

61

KonTtponpsHast pabora o Teme
"KBanpaTHble ypaBHeHuUs"

JIuneiiHOe ypaBHEHUE C IBYyMS
HepEeMEHHBIMH, €ro rpauk,
IPUMEpHI PEIlIeHUs] ypaBHEHUH B
LEJbIX YUCIIax

JIuneliHOEe ypaBHEHHE C IBYMs
HepEeMEHHBIMH, €ro rpauk,
IIPUMEPBI PEILICHNS YPAaBHEHUH B
LEJbIX YHUCIIax

JIuneliHOE ypaBHEHHE C IBYMs
NepEeMEHHBIMH, ero rpauk,
IIPUMEPBI PEILICHKS YPAaBHEHUH B
LEJBIX YHMCIIax

Pemenue cucrem 1ByX JIMHEHHBIX
YpaBHEHMH € IByMsI TIEpEeMEHHBIMU

https://m.edsoo.ru/b7blad5f

https://m.edsoo.ru/ac677ab5

https://m.edsoo.ru/2b4f56€5

https://m.edsoo.ru/561b3f4a

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

62

Pemienune cucrtem IByX JTUHEHHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMHU

https://m.edsoo.ru/de6ed3fl




63

64

Pemienue cucrtem AByX JTUHEHHBIX
ypaBHEHUU C ABYMS IEPEMEHHBIMU

[Tpumeps! perieHus: CUCTEM

HEJIMHEHHBIX YPABHEHUH C IBYMsI
MepPEeMEHHBIMU

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

https://m.edsoo.ru/5d426¢5d

65

[Ipumeps! perieHus cucrtem
HEJIMHEHHBIX YPABHEHUH C IBYMs
IIEPEMEHHBIMU

https://m.edsoo.ru/1¢257164

66

I'paduueckas unTeprperanys
YpaBHEHUS C ABYMs [IEPEMEHHBIMU
Y CHUCTEM JIMHENHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU

https://m.edsoo.ru/275e59¢2

67

68

69

I'padmuueckas unTepnperanus
YpaBHEHHUS C ABYMs [IEPEMEHHBIMU
Y CUCTEM JIMHENHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU

Pelienne TeKCTOBBIX 3aJ1a4 C
IIOMOIIBIO CUCTEM YPaBHEHUI

Pemenue TekCTOBBIX 3a71a4 ¢
MIOMOUIBbIO CUCTEM YPaBHEHUI

https://m.edsoo.ru/7e32¢79

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

https://m.edsoo.ru/a4ee3336

70

71

72

Pemenye TeKCTOBBIX 3a7a4 C
ITOMOIIBIO CUCTEM YPaBHEHUI

YucrioBbie HEPABEHCTBA U UX
CBOWCTBA

HUucnoBble HEPABEHCTBA U UX
CBOMCTBA

https://m.edsoo.ru/c425b3ed

https://m.edsoo.ru/ab935797

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

73

HepaBenctBo ¢ ogHOM
MepEMEHHOMN

https://m.edsoo.ru/f7daad5b




JIvHeitHbIe HEpaBEHCTBA C OAHOM

74 o https://m.edsoo.ru/1b31351¢
MEePEMEHHOM U UX pEIICHHE
JInHelHbIE HEpaBEHCTBA C OJHOU

75 . p a https://m.edsoo.ru/9e34ec7d
MEPEMEHHOMN M MX PEIICHHUE
JInHeWHbIC HEpaBEHCTBA C OJHOM

76 N p A https://m.edsoo.ru/e3b51845
MEePEMEHHOM U UX pEIICHHE
CucteMbl JTHHENHBIX HEPABEHCTB C

77 . . p https://m.edsoo.ru/f4c88c54
OJIHOY TIEPEMEHHOM U UX PEIICHHE
CucteMbl JTMHEHHBIX HEPABEHCTB C

78 . . p https://m.edsoo.ru/571a8b2¢c
OJIHOM TIEPEMEHHOM M MX PEIICHHE
CucTeMbl JUHEHHBIX HEPABEHCTB C

79 . . p https://m.eds00.ru/99b83365
OJIHOY TIEPEMEHHOM U UX PEIICHHE
N3o0pakeHue pereHus

80 JIMHEHHOTO HEPABEHCTBA U UX https://m.edsoo.ru/acal2984
CHCTEM Ha YMCIIOBOM IIPSAMOMN
N300pakeHue perieHus

81 JIMHEHHOT O HEPABEHCTBA U UX https://m.edsoo0.ru/57565dd5
CHCTEM Ha YUCJIIOBOM IIPSAMOU
KonTponbHnas pabora no remam

82 "HepaBenctBa. CucreMbl https://m.edsoo.ru/6a53b46e
ypaBHEHHI"

83 [TonsiTue pyHKUMN https://m.edsoo.ru/6a7caea6
O0acTe onpeneneHus u

84 pe . https://m.edsoo.ru/1b9bcdef
MHO>KECTBO 3HAUYCHUN (HYyHKITUU

85 Crioco6wI 3a1anus GyHKIIANA https://m.edsoo.ru/bc3{786¢

86 I'padux pynkunm https://m.edsoo.ru/df9eb637
CpolicTBa (DYHKIINH, UX

87 Pyrxn https://m.edsoo.ru/f27b961d

oroOpakeHHe Ha rpaduke




88

89

YreHue u nocTpoeHue rpagukos
byHKIUH

[Tpumeps! rpadgukoB GyHKIUH,
OTPaKAIONIUX PEATbHBIC TPOIIECCHI

https://m.edsoo.ru/88a699¢e

https://m.edsoo.ru/296c¢3ec9

90

OyHKIMHU, OMUCHIBAIOIIUE TPIMYIO
¥ 00paTHYIO MPOMOPLUOHATBHbIE
3aBHCUMOCTH, UX IpaduKu

https://m.edsoo.ru/b2e6¢3fd

91
92

['unepbona

['unepOomna

https://m.edsoo.ru/c7cd25d2
https://m.edsoo.ru/ea41995¢c

93

94

I'padux pynkumm y = x>

OyHku y =x%, y =x3, y=Vx,y =
[x|; rpadpuueckoe perienue
YPaBHEHUI U CUCTEM ypaBHEHUH

https://m.edsoo.ru/2bf8459¢

https://m.edsoo.ru/af8cb727

95

IToBTOpEHNE OCHOBHBIX TOHATHI U
METOJI0B KypcOB 7 U 8 KJIacCOB,
00o011eHne 3HaHui /
Bcepocculickas npoBepoyHas
pabota

https://m.edsoo.ru/f4e48f18

96

Wrorosas koHTposibHas padoTa /
Bcepocculickas npoBepoyHas
pabora

https://m.edsoo.ru/f8a8e3ac

97

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJI0OB KypcOB 7 U 8 KJIACCOB,
000011IeHNEe 3HAHUI

https://m.edsoo.ru/b51ebf75

98

[ToBTOpEHNE OCHOBHBIX MOHATHI U
METOJI0OB KypcOB 7 U 8 KJIaCCOB,
000011IeH1Ee 3HAHWI

https://m.edsoo.ru/76f1{8¢2




IToBTOpEHKHE OCHOBHBIX MOHATUN U
99 METO/IOB KypCOB 7 U 8 KJIacCOB,
00001IeHNE 3HAHNI

IToBTOpEHKHE OCHOBHBIX MOHATUN U
100 METOJI0B KypcOB 7 U 8 KJIaCCOB,
000011IeHrE 3HAHUI

IToBTOpEHNE OCHOBHBIX MOHATHI U

101 METO/I0B KypCOB 7 U 8 KJIacCOB,
000011IeH1E 3HAHUI

https://m.edsoo.ru/7¢b79181

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

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

IToBTOpEHNE OCHOBHBIX MOHATHI U
102 METO/IOB KypCOB 7 U 8 KJIacCOB,
00001IeHIE 3HAHWIH

https://m.edsoo.ru/dc2f5d6¢

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102




9 KVIACC

Koau4vecTBo 4acoB DJIeKTPOHHbIE
°
JJ;H Tema ypoxa Beero Kontpoabubie IIpakTuueckue II/I[:;:GHI/IH :)Igg;l;zf;::enbnme
padoThbI padoThI pecypenI

ParmmmonannHBIC Ymcna,

1 HppalOHAIbHEIE YHCIIa, KOHEYHBIE 1 https://m.edsoo.ru/784cdd1c
1 OECKOHEYHBIC JECATUYHBIC IPOOH
MHOX€eCTBO ICHCTBUTEIBHBIX

2 yHce; TeUCTBUTEILHEIC YrcIa Kak 1 https://m.edsoo.ru/97eaef99
OCCKOHEUYHBIC ACCATHYHBIC IPOOH
Bzaumuo ogHO3HAYHOE
COOTBETCTBUE MEXITY MHOKECTBOM

3 JICCTBUTEIIHHBIX YHCEIT U 1 https://m.edsoo.ru/2e8d43dc
MHOXECTBOM TOUYEK KOOPAMHATHOM
psAMOI
CpaBHEHME IEUCTBUTENBHBIX YHCEIT,

4 apudmeTnueckue AelCcTBUS C 1 https://m.edsoo.ru/c83fele6
JIeWCTBUTEITLHBIMH YHCIIAMH

5 Tpubmwxenroe snaucHme 1 https://m.edsoo.ru/b75291fe
BEJTMYUHBI, TOYHOCTH MPUOITHKEHHS
OxpyrieHue yucesn 1 https://m.edsoo.ru/ad42bfel
OxkpyrieHue yucen 1 https://m.edsoo.ru/4866ab2a

8 Hpriica I/\I, OLICHKA pesy IbTaton 1 https://m.edsoo.ru/d9¢c21ced
BBIYHCIICHUH

9 TpHKiIa ¥ OLCHK pesyIIHTATOB 1 https://m.eds00.ru/42bb579b

BBEIYMCIICHUH




JIuneitHoe ypaBHeHue. Pemenue

10 YpaBHEHUM, CBOSIINXCS K https://m.edsoo.ru/8da553dd
JINHENHBIM
JIuneitnoe ypaBHeHue. Pemenue

11 YpPaBHEHUM, CBOJISIINXCS K https://m.edsoo.ru/632a9a8a
JIMHEWHBIM
KBagparnoe ypaBHenue. Pemenue

12 YpaBHEHUH, CBOASIIMNXCSA K https://m.edsoo.ru/d26¢f1db
KBaJpaTHBIM
KBagparnoe ypaBHenue. Pemenue

13 YPaBHEHUH, CBOJSIIMXCS K https://m.edsoo.ru/ffde92{6
KBaJPaTHBIM

14 bukBagpaTHbie ypaBHEHHUS https://m.edsoo.ru/79483d18

15 bukBanpaTHbie ypaBHEHUS https://m.edsoo.ru/64b9efca
[Ipumeps! penieHus: ypaBHEHUN

16 TPEThEN U YETBEPTOM CTENEHEN https://m.edsoo.ru/8c18feda
Pa3JI0KEHUEM Ha MHOKHUTEIN
IIpuMepsl perieHus ypaBHEHUN

17 TPEThEN U YETBEPTOM CTENEHEN https://m.edsoo.ru/fa5b88a7
Pa3JI0KEHUEM Ha MHOKHUTEIHN

18 Peruerine €p06HO-pauH0HaﬂbHHX https://m.edsoo.ru/d56625c7
ypaBHEHUH

19 Peweriie ?pO6HO_paHHOHaﬂBHHX https://m.edsoo.ru/4252c16d
ypaBHEHUM

20 Pemmierue TCKCTOBBIX 3727 https://m.edsoo.ru/c9cb88d2
anredpandecKuM METOI0M

21 PetiteHrte TEKCTOBEIX 37127 https://m.edsoo.ru/b4afab15

anredpandeckuM MEeTOA0M




22

23

Penrenne TekCTOBBIX 3a1a4
anredpanvyeckuM MeTo10M

KouTponbhas pabora no teme
"YpaBHeHHUs C OTHOM epeMeHHOn"

https://m.edsoo.ru/3cf8d84b

https://m.edsoo.ru/d7f52af8

24

25

26

VYpaBHEHHE ¢ IByMS IEPEMEHHBIMU
u ero rpapuk
VYpaBHeHHeE ¢ IByMsl IEPEMEHHBIMU
u ero rpapuk

Cucrema IByX JIMHEHHBIX
YpaBHEHUH C ABYMs IEPEMEHHBIMU
U €€ perieHne

https://m.edsoo.ru/df9d8139

https://m.edsoo.ru/5d32aal6

https://m.edsoo.ru/2bba28d6

27

Cucrema 1ByX JTUHEHHBIX
YpaBHEHHH C IByMsI IEpPEeMEHHBIMU
U €€ pelieHne

https://m.edsoo.ru/c84b7ec2

28

29

30

31

Cucrema 1ByX JTUHEHHBIX
YpaBHEHHH C IBYMSI IEpPEeMEHHBIMU
U €€ peneHne

Cucrema IByX JIMHEHHBIX
YPaBHEHUH C ABYMs IEPEMEHHBIMU
U €€ peneHne

Pemenue cucrem AByX ypaBHEHUM,
OJIHO U3 KOTOPBIX JINHEMHOE, a
JIpyroe — BTOPOU CTENIEHU
Pemrenne cucreM nByX ypaBHEHHI,
OJIHO U3 KOTOPBIX JINHEMHOE, a
JIpyroe — BTOPOU CTENIEHU

https://m.edsoo.ru/85dcb849

https://m.edsoo.ru/497eclfe

https://m.edsoo.ru/73a6debd

https://m.eds00.ru/3962972a




Pemienue cucrem AByX ypaBHEHUM,

32 OJIHO U3 KOTOPBIX JIMHEWHOE, a https://m.edsoo.ru/7ee93blc
JIPYroe — BTOPOH CTEIIEHU
Pemenue cucrem AByX ypaBHEHU,

33 OJIHO M3 KOTOPBIX JIMHEIHOE, a https://m.edsoo.ru/253a6d78
JIpyroe — BTOPOU CTEIIEHU
I'paduueckas mHTEpIIpETAIIS

34 CUCTEMBbI YPaBHEHUU C JBYyMS https://m.edsoo.ru/74aacd41
MepEeMEHHBIMU
Pemrenue TekCTOBBIX 3a1a4

35 A https://m.edsoo.ru/c4d16a8f
anreOpandecKuM crocoOom
Pemrenue TekCTOBBIX 3a1a4

36 A https://m.eds00.ru/b939¢e99
anreOpandecKuM crocoOom
KonTtponsHasg pabora 1o Teme

37 " P P . https://m.edsoo.ru/4fd75fe7

Cucrembl ypaBHEHU

YucaoBble HEPABEHCTBA U UX

38 . P https://m.edsoo.ru/43de68c6d
CBOMCTBa
YucioBble HEPABEHCTBA U UX

39 . P https://m.eds00.ru/369843b4
CBOWCTBa
JInHelHpIe HEPABEHCTBA C OJHOU

40 . p a https://m.edsoo.ru/55eaa389
MEPEMEHHON U UX pelIeHHE
JInHelHBIe HEPABEHCTBA C OJHOM

41 . p a https://m.edso0.ru/699fbbd8
MepEMEHHON U X peIIcHUE
JInHelHpIe HEPABEHCTBA C OJHOU

42 . p g https://m.edsoo.ru/ea2687d2
MEPEMEHHOMN U UX pelIeHHE
CucTeMbl JJUHENHEBIX HEPABEHCTB C

43 p https://m.edsoo.ru/6aal7218

OJIHOM IIEPEMEHHOM U UX PEILICHUE




CucTeMbl TMHEUHBIX HEPABEHCTB C

44 . . https://m.edsoo.ru/218d6f2e
OJIHOM TIEPEMEHHOM U UX peIlIeHHE
Cucre en epaBe

45 HCTuMH A HHBjXH PABCHOTE © https://m.edsoo.ru/db291ecl
OJIHOM MEPEMEHHON U UX PEIICHUE
Ksanpa € HEpaBEHCTBA

46 BAIpATHBIC HEPABCHCTBA 1 HX https://m.edsoo.ru/6e4fab45
perieHue
KBanparubeie HepaBeHCTBA U UX

47 AP p https://m.edsoo.ru/e665cdbl
perieHue
K

48 BANIpATHRIC HEPABCHCTRA 1 HX https://m.edsoo.ru/19da691fd
pelieHue
Ksanpa € HEpaBEHCTBRA

49 BAIpATHLIC HEPABCHCTBA 1 HX https://m.eds00.ru/98c2b3bf
perieHue
KBanparubeie HepaBeHCTBA U UX

50 AP p https://m.edsoo.ru/3f4a76ea
penieHue
I'padmueckas uHTEpIIpeTaLIUs

51 HEPABEHCTB U CUCTEM HEPABEHCTB C https://m.edsoo.ru/d4528c7a
JBYMsI IEPEMEHHBIMHU
['paduueckas uaTEepIpeTanus

52 HEPABEHCTB U CUCTEM HEPABEHCTB C https://m.edsoo.ru/5b94c64a
JBYMSI IEPEMEHHBIMU
KourpomnsHas padora 110 Teme

53 " HIPOJIBH Z,I‘) Ta o TeM https://m.eds00.ru/b99{5667

Hepasencrtpa

KBanparuunas dbyHkims, e€ rpadhuk

54 'Hli Pymxn pad https://m.edsoo.ru/e5173a2b
U CBOMCTBa
KBanpartuunas ¢pynkuus, e€ rpaduk

55 = https://m.edsoo.ru/743339¢6
U CBOMCTBA
KBagparnunas gynkius, e€ rpadux

56 https://m.edsoo.ru/88ffla6f

U CBOMCTBA




57

58

59

[Tapaboia, KOOPANHATHI BEPLINHBI
napaboIIbl, 0Cb CHMMETPHUH
napaboIIbl

[Tapabo:a, KOOpIUHATHI BEPIIAHBI
napaboIIbl, 0Ch CHMMETPHUH
napadoJIbI

[Tapaboiia, KOOPAMHATHI BEPITHHBI
napaboIIbl, 0Cb CHMMETPHUH
mapadoJIbI

https://m.edsoo.ru/15¢c24da8

https://m.edsoo.ru/8249b96¢

https://m.edsoo.ru/fb278e5¢

60

[Tapaboia, KOOPAMHATHI BEPITHHBI
napaboIIbl, 0Ch CHMMETPHUH
napaboJTbl

https://m.edsoo.ru/ed969721

61

62

63

[Tapaboia, KOOPAMHATHI BEPITHHBI
napaloJibl, OCb CHMMETPUU
napaboJIbI

[Tapa6o:na, KOOpIMHATHI BEPIIUHBI
napabosibl, 0Cb CHMMETPHUH
napaboJIbI

I'padpuxu Gynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|

bu6mmoreka [JOK
https://m.edsoo.ru/7f43a526

https://m.eds00.ru/5926d73b

64

65

66

I'paduku pynkumii: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
I'padpuxu Gynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
I'padpuxu Gynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|

https://m.edsoo.ru/cfd1d18d

https://m.edsoo.ru/67391677

https://m.edsoo.ru/ealab28c

67

I'paduku pynkmmit: y =kx, y =kx +
b, y=k/x, y=x?, y=vX, y=[X|

https://m.edsoo.ru/3214a133




68

69

I'paduku pynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
KouTponbhas pabora no teme
"®yukuun"

https://m.edsoo.ru/38baebe?

https://m.edsoo.ru/d7a4d3c6

70

71

72

[TonsiTne yncnoBou
MOCIIEI0BATEIHHOCTH
3aanue mocae10BaTeIbHOCTH
pEKyppeHTHOU (HOPMYJIION U
(dhopMyII0i#i n-TO YICHA
Apudmerrueckas u
TeOMETPHYECKAs IIPOTPECCHH

https://m.edsoo.ru/22b51f44

https://m.edsoo.ru/dfc55a2a

https://m.edsoo.ru/36889def

73

Apudmernueckas u
reOMETPHYECKas IPOTPECCHH

https://m.edsoo.ru/bf2438ea

74

75

76

77

@opMyJIel N-ro WieHa
apupMeTUYECKON U
r€OMETPUYECKON ITPOrPECCUH,
CYMMBI IIEPBBIX N YJIEHOB

@opMyJIel N-Iro WieHa
apu(pMeTHUECKON 1
F€OMETPUYECKON MTPOTrPECCUH,
CYMMBI TIEPBBIX N YJIEHOB
@®opMyJIpl N-Io WieHa
apupMeTHIecKon 1
F€OMETPUYECKON MTPOTrPECCUH,
CYMMBI TIEPBBIX N YJIEHOB
@®opMyJIpl N-Io WieHa
apudmeTnuecKoit u

https://m.edsoo.ru/6528a67b

https://m.edsoo.ru/9a65ed6f

https://m.edsoo.ru/6d756b46

https://m.edsoo.ru/ca959173




78

79

80

81

reOMETPUYECKON MPOrpeCcCUid,
CYMMBI [IEPBBIX N YJICHOB

@®opMyIIbl N-To YieHa
apupMETHIECKON U
reOMETPUYECKON POrpeCcCuid,
CYMMBI MIEpPBBIX N YJICHOB

N300pakeHne 4ICHOB
apudmeTnyeckoit u
reOMETPUYECKON Mporpeccuii
TOYKaMH Ha KOOPJIUHATHON
MJIOCKOCTH

N300pakeHne 4IeHOB
apu(pMeTHUECKON U
T€OMETPUYECKON ITPOrPECCUIt
TOYKaMH Ha KOOpJWHATHON
IIJIOCKOCTH

JInHEeHBIA U DKCIOHEHIINAILHBIN

poct

https://m.edsoo.ru/9¢91e859

https://m.edsoo.ru/87354e2f

https://m.edsoo.ru/d389e56¢

https://m.edsoo.ru/17298a23

82
83

Cno’xHble MPOLIEHTHI

CHoxXHEIe IMPOLCHTHI

https://m.edsoo.ru/b69be694
https://m.edsoo.ru/35eeee32

84

85

KonTponbhas pabota no teme

"UucioBEIE TOCIIEN0OBATEILHOCTH "

[ToBTOpeHue, 06001IeHNE 1

CHCTEeMAaTH3alMs 3HaHui. 3aIHCh,

CpaBHEHME, ACHCTBHUS C
lIGfICTBI/ITGJ'[IaHBIMI/I YHCJIaMHU,
YHUCIIOBAsI MpsMast

https://m.edsoo.ru/9c6d4a74

https://m.edsoo.ru/alb3678a




86

87

88

89

[ToBTOpeHME, 0000IIEHNE U
cucTeMaTHu3alus 3HaHuH.
[TporeHThI, OTHOIICHUS, TIPOTIOPITUN

[ToBTOpEeHME, 0000IIEHNE U
CHUCTEMaTH3aIis 3HAHHH.
OxpyrieHue, npHOIFKEHHE,
OIICHKA

IToBTOpEeHME, 0000IIEHNE 1
cucTeMaTu3als 3HaHui. Pemenne
TEKCTOBBIX 33J1a4 apU(PMETHICCKHM
crmocobom

[ToBTOpenue, 0000MIEHNE 1
cucTeMaTu3anus 3HaHuil. PereHue
TEKCTOBBIX 33124 apU(PMETHICCKUM
CrocoooM

https://m.edsoo.ru/1d693aae

https://m.edsoo.ru/2419faae

https://m.edsoo.ru/287cfaeb

https://m.edsoo.ru/5dba3c6d

90

[ToBTOpenue, 0600IIEHNE U
cucreMaTu3anus 3Hanui. Pemenne
TEKCTOBBIX 3371a4 aprUPMETHIESCKUM
CII0COO0M

https://m.edsoo.ru/bcb79d68

91

[ToBTOpenue, 06o0IIEeHNE U
cHCTEMaTH3aINsI 3HAaHUH.
[Ipeobpa3zoBanue anredpandeckux
BBIPAXKEHU, IOMyCTUMbIEC 3HAUECHUSI

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

92

[ToBTOpenue, 0600mEeHNE U
cHCTEMaTH3aINsI 3HAaHUH.
[IpeobOpazoBanme anredpanyecKux
BBIPXKEHUH, TOMYCTUMbIC 3HAYCHHSI

https://m.edsoo.ru/c8de5145

93

[ToBTOpeHmEe, 0600IIEHNE U
cucTeMaTH3alis 3HaHUH.

https://m.edsoo.ru/53a34379




94

95

[IpeobOpazoBanue anredpanyecKux
BBIPXKEHUH, TOMYCTUMBIC 3HAYCHHSI

[ToBTOpEeHME, 0000IIEHNE U
CHCTEMaTH3aIHs 3HAHUH.
[IpeobOpazoBanue anredpanyecKux
BBIP)KEHUH, JIOMyCTUMBIC 3HAUCHHSI
[ToBTOpenue, 0600IICHNE 1
cucreMaTu3anus 3HaHui. OyHKIH:
MOCTPOCHKE, CBOMCTBA N3YYCHHBIX
byHKIMI

https://m.edsoo.ru/5bc8cacc

https://m.edsoo.ru/79¢elde7e

96

[ToBTOpenue, 0600IICHNE 1
cucremaTusanus 3Hanuii. OyHKuuu:
MIOCTPOEHHE, CBOMCTBA U3yUEHHBIX
byHKIII

https://m.edsoo.ru/a89ebbce

97

[ToBTOpenue, 0600IIeHNE U
cucremaTtusanus 3HaHnuil. OyHKuuu:
ITIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX
byHKIMI

https://m.edsoo.ru/816a61a4

98

[ToBTOpenue, 06o0IIEeHNE U
cucremaTtusanus 3Hanuii. OyHKuuu:
ITIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX
byHKIMI

https://m.edsoo.ru/243189d8

99

[ToBTOpenHme, 0600IIEeHNE U
cHCTEeMaTH3aInsI 3HaHUH.
I'paduaeckoe pernenne ypaBHEHHI
U UX CUCTEM

https://m.edsoo.ru/3838889a

100

[ToBTOpEeHUE, 0600IIeHNE 1
cucTeMaTu3als 3HaHUH.

https://m.edsoo.ru/175a7714




I'paduaeckoe perneHue ypaBHEHHI
U UX CUCTEM

101 HroroBas koHTpobHas paboTa 1 https://m.edsoo.ru/99ft7321
102 0606HjeHHe 1 crcTeMatisanit 1 https://m.edsoo.ru/ed4cd43b
3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI

7 KJIIACC

Kox
MPOBEPAEMOro
pe3yJbTaTa

HpOBepﬂeMble NnpeaAMETHLIC PE3yJIbTAaThl 0CBOCHUSA OCHOBHOI
06p330BaTeHBHOﬁ nporpaMmmsbl OCHOBHOI'O 0611161"0 06pa30BaHHﬂ

1

1.1

Yucna v BEIUUCICHUS

BLIHOJ'IHHTL, coucTasa YCTHBIC n IIMCbMCHHBIC HpI/IéMBI,

aqu)MCTHqGCKHe IleICTBHSI C paiMOHaJIbHBIMH YUCJIaMH

1.2

Haxonuth  3HaYeHUs  YUCJIOBBIX  BBIP@XKCHUH,  IPUMEHSTH
pa3zHoo0pa3HbIe CIIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAUEHUH APOOHBIX

BBIPAXECHUH, COIEpKALUX OOBIKHOBEHHBIE U AECATUYHBIE ApOOU

1.3

1.4
1.5

[lepexomuTs OT OmHOH (GOPMBI 3alWCH YUCE K JIPYyrou
(mpeoOpa3oBbIBaTh  JECATHYHYIO  JOpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JCCATHYHYIO, B YaCTHOCTH, B OECKOHCYHYIO
JECATUYHYIO APOOb)

CpaBHI/IBaTB " yIIopsAaA04uBaTh PAlMOHAJIBHBIC YHUCJIA

OKpyrasTh uncia

1.6

BBINOMHATE NPUKHUIIKY U OLEHKY PE3yJIbTaTa BBIYMCICHHH, OLEHKY
3HQUEHUW YUCJIOBBIX BBIPAKCHUN. BBINONHATE JEUCTBUA €O

CTCIICHAMM C HAaTypPaJIbHBIMU IMOKA3aTCIISIMU

1.7

1.8

2.1

IIpuMeHATh NpU3HAKKA JEIMMOCTH, pa3JIOKECHUE HAa MHOKHUTEIN

HATYypPaJIbHBIX YUCCII

Pemate  IIpakTUKO-OPUEHTHUPOBAHHBIE  3aayd, CBSA3aHHBIE C
OTHOLIEHHEM  BEIWYMH,  [PONOPLUUOHAIBHOCTBIO  BEJIMYUH,
IIPOLICHTAMH, WHTEPIPETUPOBATh PE3YyJbTAaThl pELIEHUs 3aaad ¢
Y4ETOM OTPaHUYEHUH, CBA3AHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX

00BEKTOB
AnreOpanuecKue BhIPAKCHHS

Hcnonp3oBarh anreOpanyecKkyr0 TEPMHHOJOTHIO U  CHMBOJMKY,

MNPUMCHATH e B nponecce OCBOCHUA yqe6H0ro MaTepuaia




2.2

23

HaxonuTth 3HadueHHss OYKBEHHBIX BBIPQKECHUH TMpH 3aJaHHBIX
3HAYEHHAX [TEPEMEHHBIX

BrmonsaTs Hp606paSOBaHI/IH LECJI0I0 BBIPAXKCHHWA B MHOI'OYICH

MIPUBEICHUEM TIOIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK

24

BhINoMHATS YMHOXEHUE OJIHOWIEHa HA MHOTOWIEH U MHOTOWIEHA Ha
MHOTOYJICH, MPUMEHSTh (OpMyJbl KBaJpaTa CyMMbI W KBajpara

pa3HOCTH

2.5

OC}’H.IGCTBJISITB PAa3JI0KCHUEC MHOIOYICHOB Ha MHOXHUTCIN C
IIOMOIIBIO BIHECCHUS 3a CKOOKH O6H_ICFO MHOXHUTEJIA, I'PYIIIUPOBKA

CJIaraeMbIX, MPUMEHEHUs (POPMYJI COKPAIIEHHOTO YMHOKEHHS

2.6

2.7

3.1

3.2

[TpumeHsTh IpeoOpa30BaHUS MHOTOUJIEHOB JJIsl PEILIEHUS Pa3IMYHbIX
3aJa4 U3 MAaTEMaTUKH, CMEXKHBIX IIPEIMETOB, U3 pealbHON IPAKTUKU
Hcrnonbs30BaTh CBOMCTBA CTENEHEW C HAaTYpPaJbHBIMHU ITOKA3aTEISAMU
JUIs IpeoOpa30BaHus BbIPAXKEHUN

YpaBHEHUs U HEPABEHCTBA

Pemarb nMHENWHBIE ypaBHEHHs C OIHOM INEPEMEHHOW, NPUMEHSA
IIpaBUJjIa IEPEX01a OT UCXOJHOTO YPABHEHUS K PABHOCUIIBHOMY EMY.
ITpoBepsTh, SABIAETCS JIM YUCIIO KOPHEM YPaBHEHUS

[Ipumensitb rpaduueckue METOAb MPH PEHICHUH JIHHEHHBIX

YPaBHEHUU U UX CUCTEM

3.3

3.4

[TonGupate mnpumepbl Map YWCEN, SBISIIOIIMXCA  pEIIeHUEM
JIMHENHOI0 YPaBHEHUSA C IBYMsI [IEPEMEHHBIMU

Ctpouthb B KOOPAMHATHOM MJIIOCKOCTH rpaUK JMHEHHOTO ypaBHEHUS
C IByMsl IEPEMEHHBIMU; MOJIb3YsICh IPauKOM, IPUBOAUTH IPUMEPHI

pelIeHus] ypaBHEHUS

3.5

3.6

4.1

Pemate cucteMbl JByX JIMHEWHBIX YpPaBHEHHH C  JAByMSA
NEPEMEHHBIMH, B TOM UYHUCIIE TpauyecKu

CocraBisTh 1 pemaTh JUHEHHOE YpaBHEHUE UM CUCTEMY JIMHEWHBIX
YPaBHEHUH I10 YCIIOBHIO 33J1a4H, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4! ITOJIyYEHHBIN pe3yJIbTaT

Koopnaunats! u rpadpuku. @yHKkuun

N300pakaTh Ha KOOPIMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHE
3alaHHBIM KOOpJMHATaM, Jy4d, OTPE3KH, MHTEPBAJbI, 3aIMCHIBATh

YHUCJIOBBIC IPOMCIKYTKH Ha anre6panquKOM SA3BIKC




4.2

43

OtMmeuatrh B KOOp,Z[HHaTHOﬁ IIJIOCKOCTH TOYKHM IIO 3aJaHHBIM

KOOpJAWHATAM

CtpouTts rpaduku muHerHbIX GyHKIHH. CTpouTh rpaduk QyHKIUN Y

= x|

44

OnwuceIBaTh ¢ MOMOIIBIO (DYHKIMI W3BECTHBIE 3aBUCHMOCTH MEXKIY
BEIIMYMHAMU: CKOPOCTb, BpPEMs, DPACCTOSHHE, LEHY, KOJIMYECTBO,

CTOMMOCTb, POU3BOAUTEIILHOCTD, BpeMs, 00bEM paboThI

4.5

Haxonuth 3HaueHne (yHKIMK 1O 3HAYEHUIO €€ apryMeHTa

4.6

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yabTara

1

[Tonumate rpaduyeckuii cnoco® TPEACTABICHUS U aHAJIHM3a
uH(pOpMaINK, W3BJIEKATh M HHTEPIPETHPOBATh HWHPOPMAIHIO W3

rpaMKOB pealbHBIX MPOLIECCOB M 3aBUCUMOCTEH

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

Yucia U BEIUMCIIEHUSA

1.1

1.2

Hcnons3oBaTh  HaydajgbHblE  NPEICTABICHUA O  MHOXECTBE
JEHCTBUTENIBHBIX YHMCEN U1l CPABHEHUS, OKPYTJICHUS U BBIYUCIICHU,
n300paxaTh JEHCTBUTENbHbIE YHC]IAa TOYKAMU Ha KOOpPJIWHATHOMN
IpsAMOit

[TpuMeHsATs TOHATHE apUPMETUYECKOrO KBaJIpaTHOTO KOPHS,
HaXOAWTh KBaJpaTHblE KOPHU, MCIONb3Yys NpU HEOOXOIUMOCTU
KaJIBKYJIATOD, BBITIOJIHATH npeoOpa3oBaHus BBIPAKECHUH,

COZIepXKalIMX KBaJPAaTHbIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEMN

1.3

2.1

Hcnonp3oBarh 3amucu OONBIIMX M MajblX YHCENT C IOMOUIbIO
JeCATUYHBIX ApoOeil u crenenei yncna 10

AnrebpanuecKue BbIpaXKEHUS

[IpyMeHsITh TOHSATHE CTENEHU C LEJbIM TOKa3aTelieM, BBIIOJIHAThH

Hp606pa3OBaHI/I}I BBIpa)KeHHﬁ, CoACpKaIIUX CTCIICHU C 1CJIbIM

IIoKa3aTcjiemM




2.2

BBIMONHATE  TOXIECTBEHHBIE MPeoOpa3oBaHUS  paIllMOHAIBHBIX
BBIPAKEHU HA OCHOBE MpaBWJI JACHCTBUI HaJ MHOTOWICHAMH M

anreOpanyecKuMH ApoOsMu

23

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIN

24

3.1

3.2

33

[TpuMeHsTH TpeoOpa3zoBaHusl BRIPAKEHHUH I PEIICHUS Pa3IHYHBIX

3aJ1a4 U3 MaTeMaTUKU, CMEKHBIX MIPEIMETOB, U3 pealbHON MPAKTUKU
VYpaBHEHUS U HEPABEHCTBA

PemraTs HHHeﬁHBIe, KBaJpaTHbIC YpPaBHCHHUA W palHdOHAJIbBHBIC
YpaBHCHUS, CBOAAIIUCCA K HUM, CUCTEMbI JIBYX ypaBHeHI/Iﬁ C IBYyMs

MNEPEMEHHBIMU

IIpoBoaNUTE NpPOCTEHIINE MCCIECIOBAHUS YPABHEHUHM M CUCTEM
YpaBHEHHMH, B TOM YHCIE€ C HPUMEHEHHEM TIpadUUYEeCKUX
IpeJICTaBIeHUN (yCTaHaBJIMBATh, UMEET JIM YPAaBHEHHE WM CHCTEMA

ypaBHeHI/Iﬁ peumcHusa, €CJIiu UMECT, TO CKOJIbKO, U npoqee)

[lepexonuTs OT cioOBecHOW (OPMYIMPOBKM 3agaud K €&
anredpandecko MOJENU C IMOMOIIbIO COCTaBJICHUS YpaBHEHUS WU
CUCTEMBbl ypaBHEHMH, HHTEPIPETUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 3a]1a4¥ MOJTYyYECHHBIN pe3yJIbTaT

3.4

4.1

4.2

9 KVIACC

[IpuMeHsITh CBONCTBA YHUCIIOBBIX HEPAaBEHCTB JJIi CpPaBHEHUS,
OLIEHKH, pelIaTh JUHEeWHbIe HEPABEHCTBA C OJJHON NEepeMEHHON U uX
CUCTEMBI, 1aBaTh IpauueCKyI0 WIUTFOCTPALIUI0 MHOXKECTBA PEIICHUN
HEPABEHCTBA, CUCTEMBI HEPABEHCTB

OyHKIMU

[ToHumMaTh M HCMONB30BaTh (PYHKLUMOHAIbHBIE TMOHATHS M S3BIK
(TepMHUHBI, CUMBOJMYECKHE O003HAYEHMsI), OIpPENEIsITh 3HAUECHUE
(YHKIMU 110 3HAYEHUIO apryMeHTa, ONpeAesITh CBOMCTBA (DYyHKIIMU
o e€ rpauky

CrpouTtsb rpauku 31eMeHTapHbIX GYHKIUN BUja:

y=k/x

, Y =X,y =X, y = [X|, OIUCBIBaTh CBOMCTBA YUCIOBON (PYHKIIUH MO €€
rpaduky




Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

1

1.1

1.2

1.3

1.4

Yucia U BEIUMCIIEHUA

CpaBHI/IBaTB " YyIIoOpsAA0o4YHMBaTh pPAlMOHAJIBHBIC M HpPpaAlMOHATIbBHBIC
qucia

BrmonasaTs apI/I(bMeTI/I‘ICCKI/Ie ﬂCﬁCTBHH C pallMOHAJIbHBIMHA YU CJIaMHU,
Cco4u€Tasd YCTHBIC U IMCbMCHHBIC HpI/IéMH, BBITIOJIHATH BBIYHMCICHUS C
HppauOHAJIbHBIMU YHUCJIaMU

HaXOI[I/ITB 3HAYCHMS CTEIICHEH C OCJIBIMHU ITOKa3aTCIAMU U KOpHCfI,
BBIYHCJIATH 3HAYCHHA YK CIIOBBIX Bblpa)KeHI/If/'I

OprrJ’IHTB ﬂeﬁCTBHTCHBHBIe qucia, BBIIIOJIHATD IMPpUKUIKY

pe3yiibTara BI)I‘-II/ICJIGHI/II\/JI, OLICHKY YHUCJIOBBIX BI)Ipa)KeHI/II\/JI

ypaBHeHI/IH 1 HCPAaBCHCTBA

2.1

Pemate nMHENMHBIE W KBAaJApPATHBIE YPaBHEHHWs, YPABHEHUS,

CBOAAINIMECCA K HUM, HpOCT@ﬁHIH@ ,Z[pO6HO—paI_II/IOHaJ'ILHLIC YpaBHCHHUA

2.2

Pemate cucTemsl IByX JJMHEHHBIX YPABHEHHM C IByMS IEPEMEHHBIMU
Y CUCTEMBI IBYX YPABHEHHM, B KOTOPBIX OJJHO YPABHEHHE HE SIBJIAETCS

JIMHEHHBIM

23

24

Pemate TekCTOBBIE 3a7aUl AIreOpanyecKuM CIIOCOOOM C TTOMOIIBIO
COCTaBIICHUS] YPAaBHEHMSI WJIM CHUCTEMBI JIBYX YpaBHEHHUH C IByMs

MNEPpEMCHHBIMU

IIpoBoauTh mpOCTEHIINE MCCIECIOBAHUS YPAaBHEHUH W CUCTEM
yYpaBHEHHWH, B TOM UHCIE€ C TPUMEHEHHEM TIpadUUeCKUX
IpeJICTaBICHUN (HalpuMep, YCTaHABIIMBATh, UMEET JIM ypaBHEHHE

WIM CHCTEMA YpaBHEHUH peIlIeHus], €CIIU UMEET, TO CKOJIbKO)

2.5

Pemlare  nuHENMHBIE HEpPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
n300pakaTh PEIIeHHe HEPABEHCTB HA YMCIIOBOM MPSMOM, 3aITUChIBATh

pPEIICHUE C TOMOIIIBKO CHUMBOJIOB

2.6

Pemrate cucTeMBl JIMHEHMHEIX HCPaBCHCTB, CUCTCMBLI HCPABCHCTB,
BKJIFOYAIOIINE KBaJPAaTHOE HEPABEHCTBO, H300paXkaTh peEIICHHE
CHCTEMbI HEPABEHCTB Ha YMCIIOBOM MPSMO#i, 3aIMChIBATH PEIICHHUE C

INOMOIIbIO CHUMBOJIOB




2.7

Hcmons30BaTh HCPAaBCHCTBA MPHU PCIICHUHN PA3JIMIHBIX 3a1a4

3.1

OyHKIMU

PacriosnaBath  QyHKIMH ~ W3y4eHHBIX  BuAoB.  [lokasbIBaTh
CXEMAaTHYECKH pAcCIlOJIOKEHHE Ha KOOPAMHATHOM  IUIOCKOCTH
rpa¢pukoB QyHkumil Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCHMOCTH OT 3HAYCHUH KOI(PPHUIMCHTOB, ONMUCHIBATH CBOWCTBA

GyHKIMHA

3.2

33

34

4.1

[Toka3pIBaTh CXEMATHYECKH PACIOJIOKCHHE Ha KOOPIWHATHOU
IJIOCKOCTH T'padukoB GyHKIMK Buaa y = VX, y = |X| U onuchIBaTh
cBoMcTBa (PyHKITUN

Ctpouth M u300paxaTb CXeMaTU4YeCKH TpauKu KBaJpaTHUHBIX
(GYHKIMH, OMHMCHIBATH CBOWMCTBA KBaJPAaTUYHBIX (DYHKIUH MO WX
rpadukam

Pacrnio3HaBaTh kBaJpatuuHyro (QyHKIHIO 10 (opMyse, MPUBOIUTH
NPUMEPbI KBaJPAaTUYHBIX (DYHKIMA W3 peabHOW JKU3HH, (U3UKH,
reOMETPUN

Apudmerndeckas ¥ reOMETpUIECKast IPOTPECCUn

Pacnio3HaBaTh apuMeETHUECKYyI0 W TE€OMETPUYECKYIO IPOTPECCHH

IIPpU pa3HbIX criocodax 3aJaHus

4.2

4.3

4.4

BBINONMHATE BBIYUCIIEHUS C HCIIOJIb30BaHUEM (OPMYJl n-TO WiEHA
apu(MeTHUECKONW U FreOMETPUIECKOI MporpeccHii, CyMMbI EPBBIX N
YJIEHOB

N300paxkaTb ~ wieHbl  IOCJIEIOBAaTEIbHOCTH  TOYKAMU  Ha
KOOpPJAMHATHOM TNIOCKOCTH

Pemats 3a1aun, cBsI3aHHBIE C YUCIOBBIMU M1OCJIEIOBATEILHOCTSIMH, B
TOM 4HCIE 3aJaud U3 peajbHOM JKU3HU (C HCHOJIb30BAHUEM

KaJIbKYJIATOPA, IIU(PPOBBIX TEXHOJIOTHIA)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT COAePKAHUSA
1 Yucna ¥ BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE M JECATHUYHBIE, IIEPEX0/] OT OJHON (OPMBI 3aMUCH
1.1 npobeit k apyrou. IloHsTHE palMOHaNbHOIO 4YMCia, 3alMCh, CPaBHEHUE,
YOS IOYUBaHUE PALMOHATIBHBIX YHCEI
- Apudmernueckue AecTBUS € pallMOHATIBHBIMY YnciIaMu. Pemienue 3a1a4 u3
' peaJIbHOM MPAaKTUKK HA YacTH, Ha IpOOH
13 Crenenb ¢ HaTypajbHBIM IIOKAa3aTeJlEM: ONIpENeNIeHHEe, MpeoOpa3oBaHUE
' BBIpQ)XEHUI Ha OCHOBE ONPEIEICHNUs, 3alMCh OOIBIINX YHCEl
14 [IpoueHTsl, 3anuch MPOLEHTOB B BUAE ApOOH U IpOOH B BUIE MPOLICHTOB.
. Tpu ocHOBHBIE 331a4 HA IPOLIEHTHI, peIlIeHHUE 3aa4 U3 pealbHON MPaKTUKH
s [IpuMeHeHMe TPU3HAKOB [JEIUMOCTH, pAa3JIO)KEHHE Ha MHOMKUTEIU
' HaTypaJbHbIX YUCEI
L6 PeanbHble  3aBucMMOCTH, B TOM uucie IHOpsMas U oOpaTHas
' IIPONIOPLIOHAIBHOCTH
2 Anrebpanueckue BbIpaKeHUs
"1 IlepemenHbIe, YMCI0BOE 3HAYEHHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomycThMBbIE
. 3HAYEHUS IEPEMEHHBIX
55 [IpencraBneHne 3aBUCUMOCTH MEXJy BeIMYMHAMHU B BUAE (HOPMYJIBL.
' Brruucnenus mo popmynam
53 [IpeoOpa3oBanne OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO pPAaBHbIE
. BBIPAKEHUS
24 CBolicTBa CTENIEHU C HATYPaJIbHBIM I10Ka3aTeIEM
5 OpnHowieHbl 1 MHOrouaeHsl. CreneHs MHOrowieHa. Cl0XKeHNe, BBIUUTAHUE,
' YMHOKE€HUE MHOTOWIEHOB
@opMyJbl  COKpAIIEHHOTO YMHOMKEHHUS: KBaApaT CyMMBl U KBajapaT
2.6 pazHoctu. dopmyna pa3sHOCTH KBaapaToB. Pa3noxkeHne MHOIOWIEHOB Ha
MHOXKHUTEN




3 VYpaBHeHnus
11 VYpaBHeHHe, KOpPEHb YpaBHEHHs, IpaBHia MpeoOpa3oBaHUs YpaBHEHUS,
' PaBHOCHJIBHOCTb YPaBHEHUN
19 JluHeitHOe ypaBHEHHE C OJIHOW MEPEMEHHOM, YUCIO KOpPHEW JIMHEUHOTO
. YpaBHEHUS, PEUIEHUE JIMHEUHBIX YPABHEHUI
33 CocraBieHre ypaBHEHUH 10 yCIOBUIO 3aaui. Perienre TeKCTOBBIX 3a7a4 ¢
' IIOMOIIBIO YPaBHEHUN
3.4 JluneliHoe ypaBHEHHE C IBYMS ITEPEMEHHBIMU U €T0 Tpaduk
Cucrema JByX JIMHEHHBIX YpaBHEHUH C JABYMs I€peMEHHBIMU. PerieHue
3.5 CUCTEM YpaBHEHHH c11ocoO0M 1o icTaHOBKH. [IpuMepsI peleH s TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHHUU
4 Koopaunats! u rpaduku. OyHKIun
4.1 Koopaunara Touky Ha mpsMon
49 Hucnossle IpoMexXyTKH. PaccTosiHue MKy AByMS TOUKaMU KOOPAMHATHOU
' npsAMOi
43 [IpsimoyronbHas cuctema koopauHat, ocu Ox u Oy. Abcuucca U opJuHaTa
' TOYKH Ha KOOPJIAMHATHOM INIOCKOCTH
44 ITpumeps! rpadukoB, 3anaHHbIX GopMysiamu. UteHune rpaduKoB peabHbIX
' 3aBUCUMOCTEN
4.5 [Honstue pynkuuu. I'papuk pynkunuu. CroiicTBa pyHKUIMM
4.6 Jluneitnas pyunkuus, e€ rpadux. I'padux pyHkmm y = [X|
47 I'padnueckoe perieHne JUHEHHBIX YpPAaBHEHUH U CHUCTEM JIMHEHHBIX
' ypaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna 1 BBIYUCIICHUS
. KBagpatublii kopeHb u3 uncna. [loHsATHE 00 HMPpPaLMOHANIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS HPPALMOHAIIBHBIX YHCENT
CpoiicTBa apupMeTHdecKuX KBaJpaTHBIX KOPHEM M UX NPUMEHEHHE K
1.2 peoOpa3oBaHUIO YHCIIOBBIX BBIPAKEHUN " BBIYHCIICHUSIM.
JlelicTBUTENbHBIC YHCTIA




1.3 Crenens ¢ 1enbpIM IoKa3zaresiaeM U e€ cBoiictBa. CTaHgapTHas 3aluch 4ucia
2 Anrebpanueckue BbIpaKESHUs
51 KBagpartuslii  TpEXwieH, pasiOKEHUE KBAaJpaTHOIO TPEXWICHA Ha
' MHOXKHUTEIN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0pandeckoi 1poou
2.3 CrnoxeHue, BBIYMTaHUE, YMHOKECHHE, JICTICHUE allreOpandecKux apooei
24 PannonanbHble BbIpayKE€HUS U X IIpeoOpa3oBaHue
3 VYpaBHEeHMS U HEPABEHCTBA
11 KBagpatHoe ypaBHeHue, (opMyna KOpHEH KBagpaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 Peuenue ypaBHeHuUi, CBOASAIIMXCA K JIMHEWHBIM U KBaIPATHBIM
33 [Ipocreiimme qpoOHO-palliOHALHBIE YPABHEHUS
I'padmueckas uHTEpIIpeTallis ypaBHEHUH C IByMSI IEPEMEHHBIMU U CUCTEM
3.4 JINHEMHBIX YPAaBHEHUI C ABYMs NEPEMEHHBIMU. [IpuMepbl perieHust cuctem
HEJIMHEWHBIX YPaBHEHUH C IByMS IIEPEMEHHBIMU
3.5 Pemenue TekcTOBBIX 3a71a4 anredpandeckum crnocodom
3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOI ITepeMEHHOMN
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JIuHelHble HEpaBEHCTBA C OJHON NEPEMEHHOMN
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHON
4 OyHKIUH
il Ilonartue @ynkuun. OO6IacTb ONpeneNeHuss M MHOXKECTBO 3HAYEHUI
' ¢dbyukmun. CriocoObI 3a1aHust QyHKITHI
4.2 I'paduk pynkuu. Urenue cBoicTB GyHKINH 10 €€ Tpaduky
4.3 [Tpumeps! rpadukoB PYHKITUN, OTPAKAIOIINUX PEATbHBIE TIPOIIECCHI
44 @OyHKIMM, ONHCHIBAIOUINE MPSAMYI0 M OOpaTHYIO MpPOINOPLHOHAIbHbIE
' 3aBUCHMOCTH, UX TpapuKu
4.5 @yHKIMU y =x7, y = X7
4.6 Oyukmn y = Vi, y = x|
4.7 I'paduueckoe pelieHre ypaBHEHUN U CUCTEM ypaBHEHUN

9 KITIACC




Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

Yyucia U BEIUMCIIEHUSA

1.1

ParronanbHble 4MCa, WPpPAIMOHATBHBIC YHCIIA, KOHEUHBbIE M OCCKOHECYHBIC
JIECSITUYHBIE TPOOH

MHO0XeCcTBO ,I[GﬁCTBHTGJ'IBHBIX YqHuCell, I[Cf/iCTBHT@J'IBHBIC qucia KakK

OECKOHEYHBIC JCCATHUYHBIC IpOoOH. B3auMHO OJHO3HAYHOE COOTBETCTBUE

12 MEXJy MHOXECTBOM JCHCTBUTEIBHBIX YHCEI M KOOPAUHATHOM IPSMOM.
CpaBHeHuE 1EHCTBUTENbHBIX YUCEI
1.3 ApudmeTndeckne IeiHCTBUS C IEHCTBUTESILHBIMHI YUCIIAMU
N3mepenus, npuOnnxkeHus, oueHKu. PazMepbl 00beKTOB OKPYKAIOLIEr0 MUpA,
14 JUTMTENIFHOCTh TIPOLIECCOB B OKpy»katomeM mupe. [IpubmmkénHoe 3HaueHHne
. BEJIMYMHBI, TOUHOCTh NpuoOIkenus. Okpyrienue yucen. [Ipukuaka u oueHka
pEe3yJIbTaTOB BBIYMCIIEHUI
2 YpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHON IIEPEMEHHON
2.2 JInnelinoe ypaBHeHue. Pemienne ypaBHeHUN, CBOAAIIMXCS K JIMHEUHBIM
23 KBanpartHoe ypaBHeHue. PelieHue ypaBHEHH, CBOASIIIMXCS K KBaJPaTHBIM
54 bukBagpatHoe ypaBHeHue. lIpuMepsl pelieHHMs ypaBHEHUH TpETbed W
' YETBEPTOU CTEIEHEH Pa3IOKEHUEM Ha MHOKHUTEIN
2.5 Pemenne npoOHO-pallMOHAIbHBIX YPaBHEHUN
2.6 CucreMbl ypaBHEHUI
2.7 VYpaBHeHUE ¢ ABYMsI IEPEMEHHBIMU U €T0 rpadux
2.8 Pemenne cucreM qByX JMHEWHBIX YPAaBHEHUH C JBYMS IEPEMEHHBIMU
, 9 Pemenne cucrem AByX ypaBHEHHUH, OJHO M3 KOTOPBIX JIMHEWHOE, a Ipyroe —
' BTOPOMU CTEIECHH
2.10 ['padmueckas MHTEpIpETALUsl CUCTEMBI YPaBHEHHI C IBYMsI IEPEMEHHBIMU
2.11 Pemenre TekCTOBBIX 3314 anreOpandecKumM CrocoooM
2.12 UYuciioBble HEPABEHCTBA U X CBOMCTBA
2.13 Pemenne MMHENHBIX HEPABEHCTB C OJTHOW ITEPEMEHHOMN
2.14 Pemenne cucreM JTMHENHBIX HEPABEHCTB C OJHOW ITEPEMEHHOMN
2.15 KBazpaTHble HEpaBEHCTBA




['padmyeckass MHTEpIIpeTavsi HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS

2.16
HEPEMEHHBIMU

3 OyHKIMU

11 KBagpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapabona, koopanHaThl
' BEPILINHBI TapadoiIbl, 0Ch CAMMETPUH TTapadoIIbl

3.2 I'paduxu Gynkmit y=kx, y=kx+b u ux cBOHCTBa

33 I'paduxu Gynkuit y=k/x, y = x° 1 UX CBOHCTBa

34 I'paduku GyHKIMI , 1 UX CBOWCTBA
4 YuciioBble OCIE0BATEIBHOCTH

il Onpeznenenue u cnocoObl 3aJaHUs YMCIOBBIX M1OCIEI0BATENbHOCTEN. 3a1aHne
' MOCIIE0BATEIHFHOCTH PEKYPPEHTHOU (PopMyIIoii U GOpMYIIOH #-TO WiieHa

4o Apudmernueckast mnporpeccus. Dopmyiabl n-ro 4wieHa apuPMETHUYECKON
' IPOTPECCUH, CyMMBI NIEPBBIX 71 YIECHOB

43 ['eomerpuueckass mnporpeccus. @DopMmyibl 7n-ro wWieHa TIe€OMETPUUYECKON
' IIPOrPECCUU, CYMMBI IIEPBBIX /1 YWIEHOB

44 N300pakeHre WieHOB apU(PMETHUEeCKOM M TIeoMEeTpUUYECKOW Hporpeccuit
' TOYKaMHU Ha KOOPAMHATHOM IIJIOCKOCTH. JINHEMHBINA ¥ DKCIIOHEHIUAJIbHBIN POCT

4.5 Cno’xHbI€ NPOLIEHTHI




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM
0CBOEHHUS OCHOBHOI 00pa30BaTe/IbHOI NPOrPaMMbl OCHOBHOT'O
o0u1ero oopazoBanusi Ha ocHoBe PI'OC

YMeHue ornepupoBaTh MOHATUSMHU: MHOMKECTBO, IOAMHOMXECTBO,
omepanuu HajJ MHOXKECTBAMH; YMEHHUE ONEpPUPOBATH TMOHSATHUSIMHU:
rpad, CBS3HBIN rpad, OepeBO, LUK, TPUMEHATh UX MPH PEHICHUU
3aja4; yMEHHE UCIONb30BaTh TIpaHUuecKoe IpelCTaBlICHHE
MHOKECTB JUIsl OINHKCAHUsl PealbHBIX IMPOIECCOB U SBICHUH, MpU

pEeIlIeHnH 3aa4 U3 IpYrux y4eOHbIX MIPEIMETOB

YMeHue onepupoBarTh NOHATHAMU: ONPEACIICHUE, AaKCHOMa, TEOPEMA,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaTh WMCTUHHBIE U JIOKHBIC
BBICKA3bIBaHUs, NPUBOJIUTH IPUMEPBI U KOHTPIPUMEPBL, CTPOUTH

BBICKA3bIBAHUA U OTpULAHUSA BBICKQ3bIBaHU M

YMeHne onepupoBaTh MOHATHAMHU: HATYPAJIbHOE YUCIIO, IPOCTOE U
COCTaBHOE YHUCJO, JEJIMMOCTh HaTypalbHBIX YHCEN, MPU3HAKU
JETUMOCTH, LI€TI0€ YUCIIO0, MOAYJIb YHCIia, OOBIKHOBEHHAs! Ipo0b U
JecsTHYHas ApoOb, CTAaHJAPTHBIN BUJI YKCIIA, pallMOHAIEHOE YHCIIO,
UppALMOHATIBPHOE YMCIIO, apu(PMeTHYecKud KBaJApaTHBIM KOPEHb;
YMEHUE BBINOJHATh JEHUCTBUS C 4YHCIaMHM, CpPaBHUBATb U
YHOOPSIIOYMBATh YWCTA, TPEACTABIATh YHCIa Ha KOOPAMHATHOM
NpsIMOM, OKPYIJISATh YWCIA; YMEHUE JieJaTh MNPUKHUAKY U OLEHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHITUSIMU: CTENIEHb C LEIbIM MOKA3aTeNIeM,
apudMeTHUeCKUil KBaIpaTHbIM KOPEeHb, MHOTOUJIEH, aJire0Opandeckast
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HaTypajbHOW CTEIEHH
Oouibllle €MHMIBI;, YMEHHE BBINIOJIHATH pacuéTsl MO (opMmyiam,
npeoOpa3oBaHus LENbIX, JPOOHO-PALIMOHANBHBIX BBIPAXKEHUN H
BBIPAXEHUI C KOPHAMHM, pa3/I0OKEHNE MHOTOWIEHA HA MHOXHTEIH, B
TOM YHCJIE C HUCHOJb30BaHHWEM (OpMyJT Pa3HOCTH KBaJApaToB H

KBaJApaTa CyYMMbI U pa3HOCTU




YMeHue oneprupoBaTh MOHATUAMU: YUCIOBOE PAaBEHCTBO, YPABHEHUE
C OJHOW TEPEMEHHOW, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOI; YMEHHUE pellaTh JUHEHHbIE U KBAaPATHBIE YPAaBHEHUS,
JIpOOHO-pallMOHATIbHBIE YPABHEHUS C OJHOW NEPEMEHHOH, CUCTEMBbI
JIBYX JIMHEHHBIX YPABHEHUN, IMHEHHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAIbHbIE HEPABEHCTBA C OJHOM
[IEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a/1a4 U3 IPYTUX IIPEIMETOB
U TpPaKTUYECKUX 3aJad; YMEHHE MHCIIONb30BaTh KOOPAUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IJIOCKOCTH JJISi M300paKeHUs! pelIeHui

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue oneprupoBaTh MOHATUAMU: QYHKIUS, TpaPuK QyHKIHH, HYITH
byHKIUY, IIPOMEKYTKHU 3HaKOIIOCTOSIHCTBA, IIPOMEXYTKHU
BO3pacTaHus, yObIBaHWs, HAWOOJbIIEE W HAUMCHBIICE 3HAYCHHS
GyHKIUY; yMEHUE OIIEpUPOBATH IIOHATUSAMU: npsAmas
POTNIOPIIMOHATILHOCTb, JINHEHHAS PYHKIIUS, KBa{paTUIHAs PYHKIINUS,
oOpaTHasi MPOMOPIMOHATBHOCT, TMapadoia, TUrnepOoia; yMEHHe
ctpouth rpaduku  (GYHKIMH, UCHONB30BaTh rpadukd IS
OTIpE/ICIICHUs] CBOWCTB IPOIIECCOB U 3aBUCHUMOCTEH, ISl PEIICHUS
3aja4 U3 JPyruxX y4eOHBIX MPEIMETOB U PEalbHOM JKU3HU; YMEHUE

BbIpaXkaTb (OpPMYJIaMH 3aBUCUMOCTH MEX/y BEJIMUYUHAMU

YMmenne OneprupoBaTh IIOHATUAMU: IIOCJIICAOBATCIBHOCTD,
apudmMeTHueckass M TeOMeTpUYecKas IpPOrpeccud; yMEHHe
MCIIOJIb30BaTh CBOMCTBA MOCIEI0BATENBHOCTEHN, (POPMYIIBI CYMMBI U
o0I1ero wieHa MpHU pelIeHuH 331a4, B TOM YUCIE 3aJa4d U3 JpyTux

y4eOHBIX MPEIMETOB U PEATbHON KU3HU

VYMeHue pemaTh 3aa4d pa3HbIX THUIOB (B TOM YHCIE Ha MPOLEHTHI,
JOIM M 4YacTW, JBH)KEHHUE, paboTy, IeHy TOBapOB U CTOMMOCTH
MOKYIIOK U YCIIyT, HAJIOTH, 33Jlaui U3 00JacTH YIpaBJIeHUs JINYHBIMU
U CceMeWHbIMH (UHAHCAMH); YMEHHME COCTaBIATh BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA M CHCTEMBI [0 YCIOBUIO 3a/ayd,
UCCIIEI0BAaTh IOJIYYEHHOE PEIICHNE U OLICHUBATh IIPaBI0NOJ00HOCTb
MIOJIy4YEHHBIX PE3YyJIbTaTOB

YMeHue onepupoBaTh NOHATHAMHU: (QUTYpa, TOUKA, OTPE30K, IpsMas,
Iy, JIOMaHasl, yroi, MHOTOYTOJIbHUK, TPEYroJbHUK,

paBHOOEIPEHHBIN U PaBHOCTOPOHHUI TPEYTOJbHUKH,




NPSMOYTOJBHBIN TPEyroJbHUK, MeIuaHa, OHWCCEKTpuca W BBICOTA
TPEYTOJIbHUKA,  YeTBIPEXYTOJbHHUK,  Mapajuiesorpamm,  pomo,
IpPSAMOYIOJIBHUK,  KBajgpaT, Tpameuus;  OKPYXKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (UIypamy;
yYMEHHUE peuiaTh 3aJa4d, B TOM YUCJE U3 MOBCEAHEBHOM XU3HH, HA
HaXO0XJICHUE F€OMETPUYECKHUX BEIUYHH C IPUMEHEHUEM U3yYEHHBIX

CBOWCTB Guryp u paktoB

10

YMeHue onepupoBaTth MOHATHUSMU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYTOJILHUKOB; MapaJLICIbHOCTh U MEPICHAUKYISIPHOCTh MPSIMBIX,
VIO MEXKIYy MPSMBIMH, TMEPIEHAUKYISAP, HAKIOHHAS, TMPOCKITHS,
nogobue  uryp, TOmOOHBIE  TPEYrOJbHUKH,  CHUMMETPHS
OTHOCHUTEIIEHO TOYKH H TPSMOI; YMEHHE PacllO3HABATh PABEHCTBO,
CUMMETpHIO ®M  momobue  ¢uryp,  HapauIeTbHOCTh |

MEPIEHAUKYIISIPHOCTD MPSAMBIX B OKPYXKaIOLEM MUpE

11

YMeHue OnepupoBaTh IOHATHAMM: JUIMHA, PACCTOSHHE, YIoJl
(BemMuMHA yIJa, CUHYC M KOCHHYC yIJIa TPEeyroJIbHUKA), IUIOLIa/lb;
YMEHHE OLICHUBATh pa3Mepbl PEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHUE NPUMEHATh (OPMYJIbl MEepUMETpa U  IUIOMIAIH
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY’KHOCTH U ILIOLIAAN Kpyra, ooObema
IPSAMOYTOJIBHOTO IapajuleenuIle/la; YMEHUE IPUMEHATh IIPU3HAKU
PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEyTOJIbHUKA,
teopemy Iludaropa, TpuUroHOMETpUYEeCKHE COOTHOLIEHHUS IS

BBIYMCIICHUS JUINH, PACCTOSHUM, IJIOIIA N

12

YMenue wu3o0pakaTb IUIOCKME GUIYpbl M HUX KOMOUHAIWH,
IPOCTPAHCTBEHHBbIE (DUTYpPBI OT PYKH, C TOMOUIbIO YEePTEKHBIX
WHCTPYMEHTOB M DJJIEKTPOHHBIX CpPEACTB II0 TEKCTOBOMY WIIN

CHUMBOJIbHOMY OITMCaHHIO

13

14

YMeHne omnepupoBaTh MOHATHAMHU: NPSIMOYIOJIbHAsE CHUCTEMa
KOOPJMHAT, KOOPAWHATBl TOYKH, BEKTOp, CYMMa BEKTOpPOB,
IIPOU3BEICHNE BEKTOpAa HA YHCIO, CKaSIPHOE IPOU3BEACHHE
BEKTOPOB; YMEHHE HCIIOJIb30BaThb BEKTOPbl M KOOPAWUHATHI IS
IIPEACTABJICHNS JAHHBIX W PEIICHMS 3aad, B TOM YHCIIE U3 JIPYTHUX

y‘-IC6HLIX npeaMETOB U peaﬂBHOﬁ JKHN3HHU

YMenue ONCpHUpOBAThL TMOHATUAMU: CTOJIOMKOBBIE U KpPYTOBBIC

quarpamMmbl, TaONMIbI, CpeaHee apupMeTHUecKoe, MeauaHa,




15

16

HauOoJIbIlIee U HaWMEHBIIIEe 3HAUYCHHUS, pa3Max YHCIOBOIO Habopa;
YMEHHE W3BJCKaTh, WMHTEPIPETUPOBATh H  IMPEOOpPa3OBHIBATH
uH(pOpMAIIMIO, TPEICTABICHHYI0 B TaOMWIaX W Ha Juarpammax,
OTPaKAIONIYI0 CBOMCTBA U XapaKTEPUCTHUKU PEATbHBIX MPOIECCOB U
SBIICHUH; yMEHHE pacrno3HaBaTh HW3MCHUWBHIC BEIWYUHBI B

OKpYXalolieM MUpe

YMeHue onepupoBaTh MOHATHAMU: CIYYaWHBIA OMBIT (CIydalHBIN
HKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HCXO[)
CIIy4aifHOrO OIBITa, CIy4yailHOe COOBITHE, BEPOSTHOCTb COOBITHS;
YMEHHE HaXOJIUTh BEPOSITHOCTU CIy4alHBIX COOBITHI B ONBITaX C
PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pelIaTh
3aJjaud METOJOM OPraHM30BAaHHOIO Iepedopa U ¢ UCHOJb30BAHUEM
MpaBWJia YMHOXKEHHUS, YMEHHE OIEHUBATh BEPOSITHOCTU PEAbHBIX
COOBITUI U SIBJICHUI, TIOHUMATh POJIb IPAKTUYECKU JOCTOBEPHBIX U
MaJOBEPOATHBIX COOBITUH B OKPYXAlOIIeM MHpPEe H B >KU3HU;
3HaKOMCTBO C TIOHSTHEM HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCET U €ETO POJIBIO B MAaCCOBBIX SABJICHHAX

YMeHue BbIOMpaTh MOAXOASIINN M3YYCHHBIH METOJ AJis pelleHus
3a/1auu, MPUBOJUTH MIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE W KU3HH, PACTIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMAaTHKH
B HCKYCCTBE, OIHMCHIBATH OT/CJbHBIC BBIJAIOIIUECS PE3YIbTATHI,
MOJTy4YeHHBbIE B XOJIe Pa3BUTHS MATEMaTUKHU KaK HAayKH, MPUBOAUTH
MpUMEphl  MAaTEeMaTHYECKUX OTKPBITMM W WX aBTOPOB B

OT€YECTBEHHOW U BCEMUPHOU UCTOPUHU




INIEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
11O MATEMATUKE

Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA

1 Yucna v BBIYUCIICHUS

1.1 HarypanbHble u niensle yncia. [Ipu3Haky AeIMMOCTH LEIbIX YHCEel

1 OOBIKHOBEHHbIE M JECATUYHBIE  JpOOM, TPOLEHTHl, OECKOHEUYHBIE
' MEPHOINYECKHE TPOOH

3 Panmonaneupie uncia. Apudmernyeckue omnepanuud ¢ paroHaJIbHBIMU
. quciIaMu

4 JeiictButenpupie 4ncina. ApudMeTHUYecKHe OmNepaluu C IeHCTBUTEIbHBIMU
. qrcIaMu

s [TpuOnkEHHBIE BBIYKMCICHUS, MpaBUiIa OKPYIVICHUS, MPUKHIKA U OLIEHKA
. pe3ynbTaTa BRIYUCICHUN
2 Anrebpanyeckue BbIpaXKeHUs

2.1 bykBeHHbIE BbIpaXXEHUS (BBIPAKEHUS C IEPEMEHHBIMHU )

55 Cremnenb ¢ nensiM mokazareneMm. CTeneHb C palMOHATbHBIM IOKA3aTENEM.
. CBoiicTBa CTENEHU

2.3 MHorouseHsl

24 AnrebGpanueckas ApoOb

5 s ApudpmeTnueckuii  KOpeHb ~ HaTypajJbHOM  ctemenu.  [lelicTBus ¢
' apupMeTHYEeCKUMU KOPHSIMH HaTypajJbHON CTEIEHU
3 VYpaBHEHHUSI ¥ HEPABEHCTBA

- Llensie u apoOHO-panMoHaNbHBIE ypaBHEHHA. CHCTEMBI M COBOKYITHOCTH
. YpaBHEHUU

35 Llensie u npoOHO-palOHaNIbHBIE HepaBeHCTBA. CHUCTEMBI U COBOKYNHOCTH
' HEPABEHCTB

33 Pemenne TekCTOBBIX 3a71a4
4 YucnoBbIe TOCIEA0BATEILHOCTH

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEI0BATENBHOCTEH




Apudmernueckass M TreoMmerpuueckas mporpeccur. Dopmyna CIO0XKHBIX

4.2
MIPOLIEHTOB
5 OyHKINH
OyHKUA, crnocodsl 3amanus  GyHkumH. ['paduk  dyHkuun. OOIacTh
OTIpesieNIeHus] U MHOXKeCTBO 3HaueHul ¢pynkuuu. Hynu yukuun. [IpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUIMH. MakcUMyMbl U
MuHUMYMbl (QyHKUMU. Hambonblee W HauMeHblllee 3HaueHHE (QyHKIMU Ha
IPOMEXKYTKE
6 Koopaunatsl Ha npsMoil ¥ TIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPIMHATHI HA TUIOCKOCTH
7 I'eomeTpus
7.1 ['eomerpuueckue GUTypsl U UX CBOICTBA
7.2 TpeyronbHuK
7.3 MHOroyrojasHUKU
7.4 OKpy’KHOCTb U KpYyT
7.5 H3mepeHne reoMeTpu4eCcKUX BETUYNH
7.6 BekTops! Ha miockocTr
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BeposTHOCTB
8.3 Komb6unaropuxka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YHEHUKA

o Anrebpa, 7 knacc/Maxkapseraes 0. H., Munmrox H. I'., Hermkos K.
., Axunonepnoe odbmectBo «M3narensctBo «IIpocsemenue» 2024
o Anre0pa, 8 xkmacc/Maxkaperaes 0. H., Munmrok H. I'., Hermkos K.
., AkimmonepHoe o6iiectBo «M3marensctBo «IIpocBemenue» 2024
o Anrebpa, 9 knacc/Maxkaperues FO. H., Munatok H. I'., Hemkos K.
., AkimmonepHoe o6iiectBo «M3narensctBo «llpocBemnienue» 2024

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

e [Iporpammel ocHOBHOTO 001IEer0 00pa3oBanus MockBa «lIpocBemeHue»

2025r.

e Vpoku anredpsl 7 kiiacc. Metonuueckoe nocodue (k yued. MakapblueBa
10. H.)/ Kpaiinesa JI.b., ITpocBemienue 2024

e Aunrebpa 7 kinacc. lunaktuyeckue Marepuainsl (K yued. Makapsruena 1O.
H.)/ 3saBuu JI.U., Ky3nenosa JI.B., Cysoposa C.b., [IpocBemienue 2024

e Marematuka. Ypoku aiareopsl 8 kinacc. Metoaumdeckoe nmocooue (k yueo.
MakapsiueBa FO. H.)/ Kpaiinesa JI.b., [Ipocsenienue 2024

e Aunrebpa 8 kiacc. lunaktuyeckue Mmarepuainsl (K yaed. Makapsruena O.
H.)/ Koxos B. U., Maxkapsrues 0. H., Munmtok H. I'., IIpocsemenue 2024

e Maremartuka. Ypoku anreopsl 9 kinacc. Mertoaudeckoe nocodue (k yueo.
MakapsiueBa FO. H.)/ Kpaiinesa JI.b., IIpocsemienue 2025

e Aunrebpa 9 kimacc. lunaktuyeckue Mmarepuainsl (K yued. Makapsruena 1O.
H.)/ Koxos B. U., Maxkapsrues 0. H., Munmtok H. I'., IIpocsemenue 2026

IMNPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET
. Caiir MunucrtepcTBa oobpazoBanuus U Hayku PD http://www.mon.gov.ru

. Caiit PocobpazoBanus http://www.ed.gov.ru

. ®enepanbHbIil mopTal «Poccuiickoe oOpa3oBaHue» hitp:/www.edu.ru

. Poccuiickuii o0pa3oBaTenbHbIi TOpTal http://www.school.edu.ru
. lIIxosbHBIN TTOpTAN http://www.portalschool.ru

AN AW N~

. ®enepanpHblil noptan «MudopmanmonHo- KoMMyHUKaIIMOHHbBIE



TEXHOJIOTUH B 00pa30BaHUM http://www.ict.edu.ru

Poccuiickuii mopTan oTKpeITOro oOpa3oBaHUUS http://www.opennet.edu.ru

OO6pazoBaTenbHas OHJIAWH-TUIATGOpPMa JUIsl IKOJIBHUKOB, UX POAUTENEH U
yuuTeneit. uchi.ru
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