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MNOACHUTEJBHASA 3AIINCKA

Anrebpa dABIs€TCSs OJHHMM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsl: OHAa 00ECTIeYNBAET U3YUECHUE IPYTUX JUCIUILINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM kU3HU. Pa3Butne y o0ydarommxcs
HAy4YHBIX MPEACTABICHUNH O IPOUCXOXKACHUH U CYLIHOCTH anreOpanyecKux
abcTpakiuuii, cnocode OTpakeHUs MATEMaTUYECKOW HAYKOH SIBJIEHUI U MPOLIECCOB
B NPUPOJEC U OOILECTBE, POJM MATEMaTHUYECKOIO MOEJIMPOBAHHUS B HAYYHOM
MO3HAHUH U B TMIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX ISl aIalTallid B COBPEMEHHOM ITU(GPOBOM
obmectBe. M3ydeHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOII0/aTh,
CpaBHUBaTh, HAaXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yTBepxkacHUsA. OCBOeHUE Kypca aliredpbl 00ecreunBaeT pa3BUTHE
JOTUYECKOTO MBIINUICHUSI OOYYaroIMXCsA: OHM HCIOJB3YIOT JACIyKTUBHBIE U
UHAYKTUBHBIE PACCyXJIeHUs, 0000LIEHNE U KOHKPETU3alNI0, a0CTparupoBaHue u
aHasiornto.  OOydeHue  anrebpe  mpeAnojaraeT  3HAYUTENBHBIT  00BEM
CaMOCTOSITENIHOM  JICATEIBHOCTH OOYYaroMIMXCs, TOPTOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 00yYeHUSI.

B crtpyktype mnporpammbl yueOHOro kypca «Anredpa» sl OCHOBHOI'O
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE
auHUM: «Yucaa ¥ BBIYMCICHUSY, «AJreOpandeckie BhIPpaKEHUs», «YPaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxmas w3 3THX CoJep)KaTeIbHO-METOIUIECKIX
JVMHUHA pa3BUBACTCs Ha MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJICHUCTBYS C
IpyrMMH €ro JHHUAMH. B Xone wu3ydeHuss ydeOHOro Kypca O0Oydaromumcs
OPUXOJUTCS JOTHUYECKHU PacCyAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M € 3THUM B mporpammy ydeOHOro Kypca «AJredpa» BKIIOYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTUYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIUE OBJIAJECHUIO 00YyYaIOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaThueckoro s3pika. CopepkaTenpHOW |
CTPYKTYpHOM OCOOEHHOCTBIO Yy4eOHOTro Kypca «AunreOpa» SBISIETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxxanne mnuHMA «YWcTa ¥ BBIYMCICHUS» CIYXUT OCHOBOW st
JaIbHENIIEr0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYarOUIMXCs
JIOTHYECKOT0 MBILIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOANMBIX JJIsi IOBCEAHEBHON
KU3HU. Pa3BUTHE MOHATUSA O YUCIIE HA YPOBHE OCHOBHOIO OOHIEr0 0Opa3oBaHUS
CBSI3aHO C PALMOHAIBHBIMM M HPPALUOHAIBHBIMHM YHCIaMH, (HOPMHPOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMy o01iemMy 00pa30oBaHHIo.

Conepkanue JByX anreOpanyeckux JUHUN — « AJITeOpaniecKue BhIPaKCHUS
U «YpaBHEHUS] U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO Yy OOYyYaIOIIUXCS
MaTEeMaTUYEeCKOro armapara, HeoOXOAMMOTro MJii pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adad. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuai TPYIIUPYETCS BOKPYT
palMOHANBHBIX BRIpAXKEHUN. AJredpa JEMOHCTPUPYET 3HAUCHHE MAaTEMAaTUKH Kak
A3bIKa U1 TOCTPOEHUS MATEMATHYECKUX MOJEIEH, ONMUCAaHHUS IPOLIECCOB U
SBJIEHUN peanpbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOASAT TaKkxKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKAMU
JNEeAyKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXXEHHUS, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPYECTBY.

Copepxanre pyHKIMOHAIBHO-TPAPUYECKON JTMHUH HALEIEHO Ha MOJIyYeHHUE
oOy4JaronMMHCs 3HAaHUM O (PYHKUIMSIX KaK BaKHEHMIEH MaTeMaTUYECKON MOJENH
JUTSL ONTMCAHUS M UCCIEAOBaHMS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmecTtBe. M3ydyeHue marepuana crnocoOCTBYET DPAa3BUTHIO Yy OOyYaroIIMXCs
YMEHUS UCIIOIb30BaTh PA3JIMYHbIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEACTABICHUI O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMYy miIaHy B 7-9 Kkjaccax u3ydaercs ydeOHBIH Kypc
«AnreOpa», KOTOPbIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COICpKaHUS:
«Yucna ¥ BBIYUCIEHHUSA», «AJreOpandeckue BBIPAXKEHUSD), «YpaBHEHUS W
HEPABEHCTBA», « DyHKIIUW.

Ha usyuenne yueOHOTO Kypca «Anredpa» orBoautcs 306 yacoB: B 7 Kiiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hezento).



COJAEPKAHUE OBYUYEHUA
7 KIIACC

Yuciaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. IloHATHe palnMOHANBHOTO YHCIA, 3alucCh, CpPaBHEHUE,
YHOOPSAIOYMBAHUE  pAlMOHANBHBIX  4uceld. Apudmernyeckue JEHUCTBUS €
palrOHAIBHBIMA YKCIIaMH. Pemenne 3axad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OINpeiesieHue, IpeoOpa3oBaHue
BBIPQXEHUI HA OCHOBE OIpENIEICHUs], 3aUCh 00X yucesn. [IpouenTsl, 3anucek
IIPOLIEHTOB B BHUJE JIpoOU U ApoOM B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 33Jlayu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, pA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJbHbIX YHCEIL.

PeanpHble  3aBUCMMOCTH, B TOM 4HCIe TpsiMmas ©W  oOparHas
IIPONIOPLIHOHAIBHOCTH.

AuredpanvyecKue BbIPAKEHUA

IIepemeHHbIE, YUCIOBOE 3HAUEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3HayeHHus rnepemeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXY BEIIMYMHAMU B BUJIE
dbopmynbl. Beraucienus mo ¢popmyrnam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIP@KEHMS, MpaBWIa MpPeoOpa3oBaHUsl CyMM U
MPOU3BECHUH, IPAaBUIIa PACKPBITHS CKOOOK U MPUBEIAEHUS OJOOHBIX ClIaraeMbIX.

CBOiICTBA CTENEHU C HATyPAIbHBIM MOKA3aTEJIEM.

OnHowiensl 1 MHOTOWIEHBI. CteneHb MHOTOWIeHa. CloXKeHue, BHIYMTAHHUE,
YMHOXXEHHE MHOTOWICHOB. DOpMysbl COKpPAIEHHOIO YMHOXEHHS: KBaApar
CyMMBl M KBaApar pa3sHocTH. PopMmyna pa3HOCTH KBajapaToB. PaznoxeHue
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpPEHb YpaBHEHHWsI, TMpaBujia NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPAaBHEHHU.

JluHenHOe ypaBHEHHE C OIHOW MEPEMEHHOM, YHUCIIO KOPHEH JIMHEHHOIO
YPAaBHEHUS, pELIEHUE JIMHEWHBIX ypaBHEHUU. CoOCTaBIEHHE YpaBHEHUH 110
YCJIOBHIO 3a71a4u. Perenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPaBHEHUM.

JluneiitHoe ypaBHEHHE C JIBYMs NMEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIMHEWHBIX YPABHEHUW C JBYMs IEPEMEHHBIMHU. PellleHne CHUCTeM ypaBHEHUU
CIIocOOOM MOACTaHOBKHU. IIpuMepbl pelieHusi TEKCTOBBIX 3aad C MOMOIIBIO
CUCTEM YPaBHEHUM.

DyHKIUU



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

[IpsimoyrosibHas cucrema koopauHar, ocu Ox u Oy. Abciucca U opanHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [Ipumeps! rpaukoB, 3aJaHHBIX (GOPMYJIaMHU.
Urenune rpadukoB peanpHbIX 3aBucuMmocTed. Ilonstue Qynkuun. I'paduk
¢byuxun. CpoiictBa Qynkimid. Jluneitnas @ynkuus, e€ rpaduk. ['padux dyHximm
y = [x|. I'paduueckoe pemieHne NTMHEWHBIX YpPAaBHEHUN M CHUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KVIACC

Yucsia ¥ BbIYMCICHUS

KBanpatublii kopeHp u3 uucia. [loHstue 00 uUppaMOHATIBLHOM YUCIIE.
JlecsiTuuHble TPUOIMKEHUST UPPALMOHANIBHBIX unced. CBOMCTBA apupMETHIECKUX
KBaJIpaTHBIX KOPHEH M UX MPUMEHEHHE K IPE0OPa30BAHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIYUCIICHUAM. [{efiCTBUTEIIbHBIC YUCIIA.

CreneHb C 1eNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3alUCh YKCIIA.

AnreOpanyeckre BbIpaXeHUSIAJreOpandeckne BbIPpaKeHU s

KBampaTHbiii  TpE€XuieH, pas3loKEHHE KBAJPAaTHOIO TPEXWIEHA HA
MHOKHUTEIIN.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CrnoxeHue, BbIUMTAHUE, YMHOXKEHHE, JIeJICHHE anreOpandyeckux JapoOei.
ParnmonanbeHble BEIpaKEHUS U UX NpeoOpa3zoBaHUeE.

VYpaBHEHUS M HEPABEHCTBAY PABHEHHSI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysia KOpHEW KBaJpaTHOTO ypaBHEHMS.
Teopema Buera. Pemenne ypaBHeHMM, CBOASIIMXCS K JJUHEWHBIM U KBAJIPATHBIM.
[Ipocreiimme qpoOHO-palMOHAIbHBIE YPaBHEHHUS.

['padmyeckas uHTEpIpeTalds YpaBHEHUN C JBYMSI IEPEMEHHBIMH U CHCTEM
JVMHEMHBIX YpaBHEHUW C JABYMsl NEpEeMEHHbIMH. lIpuMepsl pelieHuss cucreMm
HEJIMHENHBIX YPABHEHU C IBYMs [IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HepaBEeHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCWJIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

OyHKIMNPYHKIMH

[Tonsitue ¢ynkmuu. OONacTs ompeAeneHuss U MHOXKECTBO 3HAYCHHH
¢ynaxun. CrnocoObl 3a1aHus QyHKIUHN.



I'paduk ¢ynkuuu. Utenue cBorcTB GyHKIUU 10 €€ rpaduxy. IIpumeps
rpadukoB QyHKININA, OTPaKAIOIINX PEaTbHBIE MPOIIECCHI.

OyHKINK, OMUCHIBAIOIIKME TMPSAMYI0 M OOpaTHYIO MPOMOPIIMOHATHHBIE
3aBHCHMOCTH, HX rpaduku. OyHkumn y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pelIeHrne ypaBHEHUH U CUCTEM YpaBHEHUIA.

9 KIIACC

Yucia ¥ BbIYMCICHUS

PaunonanbHble 4yKCla, UppallOHAIbHBIE YKCIIA, KOHEYHbIE U OECKOHEUYHBIE
JecATHUHbIE ApoOU. MHOXKECTBO JIEHCTBUTENIBHBIX YNCEN, AEHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHBbIE JAecATUYHbIe JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEKTy MHOKECTBOM JEUCTBUTEIBHBIX YACEN U KOOPAUHATHOM IIPSMOM.

CpaBHEHHE [JIEWCTBUTENIbHBIX YHCEN, AapU(PMETUYECKUe JEHUCTBUS C
JNEWCTBUTEIBLHBIMU YUCIAMU.

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

[TpubnnKE€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpyIriIeHHe
yucen. [[puknaka u orieHka pe3yJibTaTOB BEIYMCICHUM.

YpaBHeHMs U HEPABEHCTBA

JIunenHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOASIMXCS K TUHEUHBIM.

KBanparnoe ypaBHeHue. PenieHue ypaBHEHUM, CBOASIIMXCA K KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTETICHEN Pa3JI0KEHNEM Ha MHOKUTEIH.

Pemenue npoOHO-paliMOHAIBHBIX YpaBHEHUN. PerieHne TEeKCTOBBIX 3ajiay
aNredpandyecKuM METOJIOM.

VYpaBHeHue ¢ AByMsl NEpeMEHHBIMH M ero rpaduk. Pemienue cucrem IByx
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. Pelienne cucrem AByX ypaBHEHU,
OJIHO W3 KOTOpPBIX JHUHEHHOEe, a Japyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3aj1a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHue JMHENHBIX HEPABEHCTB C OJHOM mIepeMeHHOou. PemieHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmueckas MHTEpHpeTalns HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMHU.

OyHKIMNPYHKIMH

KBanpatnunas ¢yskius, e€ rpaguk u cpoiictBa. [lapaGona, koopauHaThl
BEPILMHBI 1apadoIibl, OCb CAMMETPUU NapadOJIbl.



I'padukn byrkmmit: y =kx, y =kx + b, y=k/x, y =x3, y =Vx, y = x|, 1t ux
CBONCTBA.

Yucnosele MOCIENOBAaTENbHOCTH YMCIOBBIE MOCIEI0BATEJIbHOCTH M
Nporpeccuu

[loHATHE YHCIIOBOM MOCHENOBATEIBHOCTH. 3aJlaHHE IOCJIEI0BATEIIBHOCTH
peKyppeHTHO popMyIoit u hopMyJIol n-TO YieHa.

Apudmerrueckas U reoMerpuyeckas mnporpeccur. PopMynbl n-TO YiE€HA
apu(PpMETUIECKON U TeOMETPUUECKON MPOTrpecCuil, CyMMbI IEPBBIX 71 YJICHOB.

N300paxeHne 4IeHOB apuPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHU Ha KOOPAWHATHOM IIOCKOCTH. JIMHEWHBIN M AKCIOHEHUUAIBHBINA POCT.
CI1oXHBIE IPOLICHTBL.



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

JIMYHOCTHBIE PE3YJBbTATDBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMMmbl y4eOHOro Kypca
«Anredpa» XapaKTEepU3YyIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K TMPOLUIOMY M HACTOSALIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHOKEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IMIKOJbI, K MCIOJb30BAaHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00SI3aHHOCTEN IpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHHMEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIHMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOIIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKH, OCO3HAHHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX IMPUHLHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PEIICHUM MPAKTUYECKUX 3aaad
MaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTEMATHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIMHON MNpodecCHOHaIbHOM
NESTEIIbBHOCTH M Pa3BUTHEM HEOOXOIUMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKOe BOCIUTAHME:

CIOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4HbIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 4YE€JIOBEKa, MPUPOIBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UeIOBEYECKOM
JEATEIbHOCTH, 3TAaNoOB €€ pa3BUTUSA M 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYypOH KaK CPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJICHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIBCKON
NEeATEIbHOCTH;



6) ¢usuueckoe BocnuTanue, (GOpMHpPOBAHHE KYJIbTYPblI 310POBbSl H
IMOIMOHAJILHOTO 0JIAarONOJIyYns:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIIeKCUU, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa IPyroro 4eIoBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUMW IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXKaIOIICH Ccpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX TOCIEACTBUM MJII OKpPY’XKaIoIIeH Cpeabl, OCO3HAHHEM
100aIbHOTO XapaKTepa 3KOJIOTHYECKHUX MPOOJIeM U MyTe X pelieHus;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJOBHUSAM COLUMAJLHOM M NMPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATCIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIMpOBaTh UJEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYAallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] W JeUCTBUSA, (GOPMYJIHUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble jornueckue aAeicTBUA:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHOUICHUH MEXIY IOHATHAMH, (OPMYIHPOBATH
OTpEJICNICHUs]  TOHSATUW, YCTAHABIMBATh CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCHpUHUMATH, (OPMYIUPOBATH U  TPeOOPa30OBBIBATH  CYKICHUS:
YTBEPIUTEIbHbIE W OTpUIIATeIbHBIC, €IMHHYHBIC, YacTHbIE W 0OIIue,
YCIIOBHBIE;



BBISIBIISAITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeursi B (akTax, AAaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX,
npemjiaraTb  KpUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPECUNH;

JienaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
pa3dupath 10Ka3aTeIhCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIBHO HECJIOXKHBIE JOKa3aTeJIbCTBA
MaTeMaTUYECKUX (PaKTOB, BBICTpaMBaTh AapryMEHTALMI0, IPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh Croco0 permeHus ydyeOHOW 3aiaud (CpaBHUBATH HECKOJIBKO
BApUMAHTOB pELIEHUs, BBHIOMpaTh Hauboiee MNOAXOAAIMI ¢ Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

MCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(dbopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpEUYUE, MpoOIemMy,
CaMOCTOATENIbHO YCTaHaBIMBAaTh HCKOMOE U JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIUIO, MHEHHUE;

OPOBOAUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IIJIaHY HECJIOXKHBIN
HKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEH MAaTEMaTUYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy cOOOit;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHNS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

POTHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCa, a TAKKE BbIABUTATbH
IPEIOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pa6ora c nundopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W M30BITOYHOCTh WH(OpPMAIMH, JTaHHBIX,
HEOOXOUMBIX JIJISl peIIeHUs 3a1a4H;

BBIOHMpaTh, aHAIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
uHMOPMAITUIO PA3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOMpATh (opMy TMpeACTaBiICHUS HWH(DOpPMAIMM U WILTIOCTPUPOBATH
peliaemMple 3aJadyd CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMHU;

OLICHUWBATh HAAEKHOCTh WMH(GOPMALUMU TO KPUTEPUSAM, MPEI0KEHHBIM
YUUTEIEM U CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHUBeEpPCAJIbHbIE YYeOHbIe 1eiiCTBHA:



BOCIPUHUMATh M (OPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LEJIAMH OOIIEHHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHUS IO
X0y pelleHus 3a7aui, KOMMEHTHUPOBATh ITOyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC Ha MIOUCK
pELICHMs, COIOCTABIATh CBOM CYXKIEHUS C CYXICHHUSAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme popMyIUpOBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
IPEACTABIATh  pPE3YyJbTaTbl  PEIICHHS  3aJa4d,  SKCIEPUMEHTA,
UCCJENOBAHUS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 IPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HCIOJb30BaTh  IpPEUMyIIecCTBA  KOMAaHIHOM  H
UHAMBHUIYaIbHON paboThl MpU PEIIEHUU YUYEOHBIX MAaTeMaTHYECKHX
3ajady;

IPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JA0roBapuBaThCA,
00Cy>KIaTh IPOLECC U pe3ysbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpyHmnoBbIX (opmax pabotsl (00cyxkaeHus, oOMeH
MHEHUSMH, MO3TOBbIE IITYpMbl M JIpyTU€), BBINOJHATH CBOKO YacTb
paboThl 1 KOOPAUHUPOBATH CBOU JEHCTBUS C IPYTUMH YJI€HAMH KOMAaH/IbI,
OLICHMBAaTh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIBHO COCTAaBJIAThH IUIaH, AJITOPUTM PELIECHUs 33aJa4d (MU €ro
4acTh), BBIOMpATh CIOCOO pPEIICHUS C y4ETOM HUMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTHUPOBATH
BAapUAHTHI pEeUICHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yJibTara peleHrusl MaTeEMaTUUeCKOM 3a/1auu;

NpEeABUJIETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HHUKHYTh TMPHU pPEIICHUU
3a/1aud, BHOCHUTh KOPPEKTHBBI B JEATECIBHOCTh Ha OCHOBE HOBBIX
00CTOSITENIHCTB, HAMICHHBIX ONTUOOK, BHISIBJICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AECATEIBHOCTU MOCTABICHHOW LEIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKESHUS WIH HEJOCTIKCHUS T1EJIH,
HAXOJIUTh OMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJYYHUT CIETYIOIINE
MpPEIMETHBIC PE3YJIbTATHI:

Yuciia 1 BLIYMCTIEHUS

BrITIONTHSTH, cOYeTas YCTHBIE M MHChbMEHHBIC MPUEMBI, apu()METHUCCKHEC
JEUCTBUS C PAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HAa4eHUS YUCIOBBIX BBIPAKEHUM, MPUMEHSATH pPa3HOOOpa3HbIC
CIIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYEHHUI JTPOOHBIX BBIPAKEHUMN, COIEPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoguTh OT 0AHOM (OPMBI 3aMMHCH YUCEN K JPYyroil (mpeoOpa3oBbIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO JIPOOB).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAIIbHBIC YUCIIA.

OKpyIJIsITh YuCnHa.

BBINOMHATS TPUKUIKY U OLIEHKY PE3yJIbTaTa BRIUMCICHUH, OIIEHKY 3HaUYCHUIM
YHUCJIOBBIX BbIpaKEHUI. BBIMOIHATH JASHCTBUS CO CTENEHAMH C HATypaJlbHBIMU
MOKa3aTeJISIMH.

[IpuMeHsAT,  NpU3HAKK ~ JCIUMOCTH,  pPa3jio)KEHUE Ha  MHOXHUTEIH
HaTypaJbHBIX YUCET.

PemaTte mpakTUKO-OpUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIUYMH, MPOTOPIMOHAIBHOCTHIO BEJIMYWH, NPOIEHTAMU, HWHTEPIPETUPOBATH
pe3ynbTaThl pelieHus 3a1a4 ¢ YY4ETOM OTPaHWYCHHUH, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaEeMbIX OOBEKTOB.

AuredpanvyecKue BbIPpaKEHUA

Hcnonb3oBaTh anreOpandyecKkyto TEPMUHOJIOTHIO U CHUMBOJIUKY, PUMEHSThH
e€ B Ipoliecce OCBOEHUsI yueOHOro MaTepuara.

HaxonuTh 3HadeHUS OyKBEHHBIX BBIPAKCHHA TPH 3aJaHHBIX 3HAYCHHIX
MIepPEMEHHBIX.

Breimonuate  mpeoOpa3oBaHus — IIEJOTO  BBIpAXEHHUS B MHOTOWICH
MIPUBEJCHUEM TIOJIOOHBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

BBITIONHAT, yMHOXKEHHME OJTHOWICHA HAa MHOTOWICH M MHOTOWICHAa Ha
MHOTOYJICH, TPUMEHSThH (hOPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCyllecTBIIATh PA3JI0KEHUE MHOTOWICHOB HAa MHOXHUTEIM C TOMOIIBIO
BBHIHECEHUSI 3a CKOOKM OOIEro MHOMXWTENS, TPYNIHUPOBKH  CIIAaraeMbIX,
npuMeHeHusT (POPMYJT COKPAIIEHHOTO YMHOKCHHSI.

[IpumensaTs nmpeodpa3oBaHus] MHOTOWICHOB JIJIsl PEIICHUS PAa3IMYHbBIX 3a7ad
U3 MAaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTEJSIMU IS
peoOpa30BaHUs BEIPAKCHUH.



YpaBHeHMS U HEPaBeHCTBA

Pemlats yMHEMHBIE YpaBHEHUs C OJHOM NEPEMEHHOW, NMPUMEHSS IPAaBHUIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCHIBHOMY eMy. [IpoBepsaTs, sBisieTCs
JIM YUCJIO0 KOPHEM YpPaBHEHUS.

[IpumensTh rpaduyecKkre METOIbI IPU PEIICHUN JTUHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIICHHEM JMHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JIBYMsI TEPEMEHHBIMH, MOJIb3YSACh TpaduKOM, MPUBOJIUTH IMPUMEPHI PEIICHUS
YPaBHEHHUS.

PemaTp cucteMbl 1ByX JIMHEHMHBIX YPABHEHUH C IBYMs MEPEMEHHBIMU, B TOM
quciie rpaduuecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YpaBHEHUWE WM CHCTEMY JIMHEWHBIX
YPaBHEHMM II0 YCIOBHUIO 33Ja4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y IOJyYEHHBIN pe3yJIbTar.

DOyHKIUU

N300paxaTh Ha KOOPAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KH, NHTEPBAJIbl, 3aAIMCHIBATh YHCIOBbIE IIPOMEXKYTKH Ha
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IIOCKOCTH TOYKH IO 3aJaHHBIM KOOpPAWHATAM,
CTpouTh rpaduku TuHEHHBIX (GyHKIMA. CTpouTh rpaduk GyHKINUU Y = |X|.

OnucelBaTh C TMOMOUIbIO (PYHKIMM HW3BECTHbIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BPEMs, PACCTOSHHE, LIEHA, KOJIMYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMsl, 00BEM pabOTHI.

Haxonuth 3HaueHne (PyHKIMHU MO 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpadudeckuii cocod MPEACTABICHHS W aHalW3a WHOOpMaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K xoHiy oOydenuss B 8 kJjacce oOydYaromuiicss TMOJYYUT CIICIYIOIIHE
MIPEAMETHBIE PE3YIIBTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HadaJIbHbIE IPEACTABICHHUS O MHOXECTBE JIEHCTBUTEIBHBIX
YuCcel JUIsl CPABHEHUSI, OKPYTJICHUSI M BBIYMCICHUH, U300paxkaTh IEWCTBUTEIIbHbBIE
Yycila TOYKaMU Ha KOOPAUHATHOUN IIPSMOMN.

[TpumensaTy moHATHE apU(pMETHUYECKOTO KBAagPATHOTO KOPHS, HaXOAWUTH
KBaJIPAaTHbIE KOPHH, UCIOJIb3Ysl MPU HEOOXOAMUMOCTH KaJIbKYJIATODP, BBIIOIHIThH
npeoOpa3oBaHusl BBIPAKEHUN, COJIEPXKALIUX KBaJgpAaTHbIE KOPHHU, HCIOJb3YS
CBOMCTBA KOPHEM.



Hcnonp30BaTh 3amucu OOJIBIIMX M MAJIBIX YUCET C MOMOIIBIO JAECATHIHBIX
npoOeit u creneneit yucna 10.

AJiredpanyeckue BbIpaKeHHUs

[IpuMeHsATh TOHSATHE CTENEHU C 1EeJbIM IOKa3aTelieM, BbIOJHSITh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIONHITE TOXIECTBEHHBIE MPE0oOpa30BaHUs PANMOHATLHBIX BBIPAKCHUIN
Ha OCHOBE MPaBWJI ACHUCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[IpumeHsTh npeodpa3oBaHus BEIPAXKEHUM JIs pEUICHUsT PA3IMYHBIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

PemaTe nuHEWHBIC, KBaJpaTHBIC YpaBHEHUS W palMOHAIBHBIC ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBouTh MpoCTeHIlIve UCCIEAOBAaHUSI YPAaBHEHUN M CUCTEM YpaBHEHHM, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUUeCKuX MpeICTaBlIeHNH (yCTaHABIMBATh, UMEET
JU ypaBHEHWE WM CHCTEMa YPaBHEHUHW pEIICHUS, €CIIM MMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT cloBecHON (OPMYIMPOBKH 3a7aduul K €€ anredpandeckoit
MOJIEId C TIOMOIIBIO COCTaBJICHUS YPAaBHEHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a[a4H MTOTYUYCHHBIN pe3yIbTarT.

[IpuMeHATh CBOWCTBA YHCIOBBIX HEPABEHCTB I CPaBHEHUS, OIICHKH,
pellaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HUX CHUCTEMBbI, /1aBaTh
rpauyuecKyr0 WUTIOCTPAIUI0 MHOMKECTBA PEIIEHUH HEpPaBEHCTBA, CHUCTEMBbI
HEPaBEHCTB.

DOyHKIUU

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TOHITHS M S3BIK (TEPMHUHBI,
CUMBOJIMYECKUE OO0O3HAYCHWsI), OMPEACNATh 3HAUYCHHE (YHKIUU TIO0 3HAYCHUIO
apryMeHTa, ONPEeAeNIATh CBOWCTBA (PYHKITMU 10 €€ TpaduKy.

Crtpoutsb rpaduku daeMEeHTapHBIX QYHKIIUNA BUJIA:

y =kix, y =x2, y = x3,y = [x|, y = VX, OIHICBIBaTh CBOWCTBA YHCIOBONA
byHkIuu 110 €€ rpadukKy.

K koHmy oOyueHuss B 9 kiacce 0OydaroIIMHCA TMOJYYUT CIEIYIOIIHNE
MIPEIMETHBIC PE3YyJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBAaTh U YIIOPSIIOYMBATH PAIIMOHAJIBHBIE U UPPAIMOHAIIbHBIE YHCIIA.

BbInonHATh  apupMeTHYeCKue JEeUCTBUS € palUMOHAIBHBIMU YHCIAMH,
couetas YCTHbIE W TIMChbMEHHBIE TPUEMBI, BBITIOJHATH BBIYUCICHUS C
UppaMOHATHHBIMH YHCIIAMHU.



Haxomute 3HaueHHs CTENEHEW C LeNbIMU I[OKAa3aTels MU U KOPHEW,
BBIYHCIISITh 3HAYCHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisiTh  IEUCTBUTEIBHBIC YHWCIA, BBINOJIHATh MNPUKHUAKY pe3yjbTara
BBIYUCJIEHUW, OLIEHKY YHCIIOBBIX BBIPAKCHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBICE W KBaApaTHBIE YPAaBHEHUs, YPAaBHEHMS, CBOJSIIUECS K
HUM, POCTEUIIINE TPOOHO-pAIMOHATILHBIC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEMHBIX YPAaBHEHUN C JABYMSI NEPEMEHHBIMU H
CUCTEMBI JIBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SABJISIETCS JTUHECUHBIM.

PemaTte TeKCTOBBIE 3aaydl aiareOpauvyeckuM CIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIECTOBAHNUS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBlIeHU (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMa YPABHEHUW DPEUICHHUS, €CIIM UMEET, TO CKOJBKO, U
npouee).

Pemiath nuHelHBbIE HEPABEHCTBA, KBAJpAaTHbIC HEPABEHCTBA, HU300paKaTh
pEIICHUE HEPABECHCTB HA YUCIOBOW MPSIMOW, 3aMMCHIBATH PEUICHUE C IOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMChIBATh PEIIEHUE C TOMOIIBIO0 CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3JIWYHBIX 3a4a4.

DOyHKUIMHA

Pacno3naBath (PyHKUIMM U3y4YeHHBIX BHJOB. [loKa3piBaThb CXEMaTHYECKU

pacmnoiokeHNe Ha KOOPJIMHATHOM IUIOCKOCTH TpadukoB QPyHKIMH Buga: y = kx, y
=hkx+b y=kixy=ax2 +bx +c¢ y=x3 y=1x y=|x|, B 3aBHCHMOCTH OT
3HauYeHUN KOA()PHUITUEHTOB, OMMUCHIBATH CBONCTBA (DYHKITHIA.

Crpouth U M300paXaTh CXEeMaTHYECKU IpapUKA KBAIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIHH 1O UX TpaduKaM.

Pacno3naBaTh kBagpaTHuHy0 (QYHKIUIO 10 (HopMyIie, MPUBOIUTE TPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaTbHON KU3HU, PU3UKU, TEOMETPHUH.

YucsioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TEOMETPUYECKYIO TMPOrpeccud Npu
Pa3HBIX CTIOCO0aX 3a/IaHMUs.

BbINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (OpPMYNT N-ro 4jeHa
apu(pMeTHYECKON U TeOMETPUUYECKOM MPOrpeccuii, CyMMBbI IIEPBBIX N UJIEHOB.

N300paxaTh WIEHbl IOCJIEIOBATEILHOCTY TOYKAMHU Ha KOOPIMHATHOU
IJIOCKOCTH.



PemaTte 3a7auM, CBS3aHHBIE C YHCIOBBIMHM IOCJIEA0BATEIBHOCTIMU, B TOM
YHUCJIE 33/1a4U U3 PEATbHOM >KM3HU (C MCIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHHMe pa3/iejioB H TeM undpoBbie
Ne o/ P Konrpoabubie IIpakTHueckue (mupp )
MpOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
i Yucna u BeiuncieHus. PanimoHanpHbIC 75 1 bubmuorexa [JOK
quciia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 1
2 AJIrEOPAIHECKHE BIPKEHILA ! https:/m.edsoo.ru/7£415b90
bu6mmoreka [IOK
3 YPaBHCHHA 1 HCPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
K . D 24 1
4 OOpAMHATH 1 rpaduky. PyHKiHH https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> Tosoperne i 0bobmerne 6 ! https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 5 0




8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM (uudpoBbie)
Ne i/m Konrposbnbie IIpakTHyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 Uucna u Beruncnenus. KBaaparubie KOpHU 15 hitps://m.cdsoo.ru/7f417af8
) Uucna u Berunciaenus. CTENeHb ¢ 1eTbIM 7 bu6mmoreka [IOK
II0Ka3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 | bubnuoreka [IOK
KBanpaTnsiii TpEX4iieH https://m.edsoo.ru/7f417af8
4 AnreOpandyecKkue BbIpaKCHUS. 15 1 bubnnoreka [JOK
Anrebpanyeckast 1po0b https://m.edsoo.ru/7f417af8
YpaBHeHus v HepaBeHCTBA. KBagpaTHbie bubnuorexa [JOK
5 15 1
ypaBHEHHU https://m.edsoo.ru/7f417af8
VYpaBueHus u HepaBeHCTBa. CUCTEMBI bubnnoreka [JOK
6 . 13
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
. 1
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 Dyniyi. OCHOBHEIE NOHATH > https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
) DyHKupH. THCIOBHIE QyHKLHA ? https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
2
10 TosTopenne 1 obodwmenHe 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/m P Konrpoabnbsie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypcsbl
1 Yucna v Berunciienus. JleicTBUTEIbHbBIS 9 bubnuorexa [IOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnnorexa [JOK
OJHOM NEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnmorexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
4 YpaBHeHus u HepaBeHCTBA. HepaBeHncTsa 16 1 hitps://m.cdsoo.ru/7f419d08
bubnunoreka LIOK
16 1
> Dymicum https://m.edsoo.ru/7f419d08
bu6nunorexa LIOK
q 15 1
6 HCJIOBBIE MOCIIEI0BATENBHOCTH hitps://m.cdsoo.rw/7f419d08
7 [ToBTOpenue, o6o0IIeHNE, CUCTEMATH3ALHS 18 1 bubnmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 6 0




ITOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tewa ypoxa Bcero Kontpobrbie  Ipakririeckie u3ydeHusi  oOpa3zoBaTe/bHbIE
padoThI padoThI pecypenI
1 [TonsTHE panOHaNBHOIO YKCIA 1
) Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIAMU
3 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIAMU
4 Apudmernueckue TeUCTBUS C 1
paloHaIbHBIMU YHCIAMU
5 Apudmernueckue neiicTBus ¢ 1
panroHaIbHBIMU YU CIAMU
6 Apudmernueckue NeiCTBUS C |
paloHaIbHBIMU YHCIIAMU
7 CpaBHeHue, ynopsijouuBaHue 1
paIMOHATIBbHBIX YHCE
g CpaBHeHue, ynopsijouuBaHue 1
palMoHaIBHBIX YHCET
9 CpaBHeHMe, ynops10UMBaHue |
paIMOHATIbHBIX YKCE
10 Crenenb ¢ HaTypaJlbHBIM 1 bubnmoreka [JOK
II0Ka3aTeyIieM https://m.edsoo.ru/7f4211de
11 CreneHnsb ¢ HaTypaJIbHBIM 1 bubnuorexa [IOK




MOKAa3aTeyieM https://m.edsoo.ru/7f421382
12 CreneHb ¢ HaTypaJIbHBIM bubmmoreka [JOK
IoKasaTrejieM https://m.edsoo.ru/7f42154e
13 CreneHb ¢ HaTypaJIbHBIM bubnnoreka [HOK
IOKAa3aTeyieM https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HATypaIbHBIM
MoKa3aresiem
15 Pemenvie 0oCHOBHBIX 3a/1a4 HA JpoOH,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
16 Perrenre ocCHOBHBIX 3a/1a4 Ha ApooOH,
MIPOLICHTHI U3 PEATHHON MPAKTUKH
17 Pemennie oCHOBHBIX 3a/1a4 Ha JpooH,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
18 Pemenrie 0oCHOBHBIX 3a/1a4 HA JpoOH,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
19 [Tpu3Haku AeMMMOCTH, PA3I0KEHUS
Ha MHOXHUTEJIM HATYPAJIbHBIX YUCEIT
20 [Ipu3Haku JeTUMOCTH, PA3I0KEHUS
Ha MHOKUTENIH HATYpaJIbHBIX YHCEI
21 Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHasi TPOMOPIIMOHAIIBHOCTH
9 Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHast IPOMOPITMOHATBHOCTH
73 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIUOHATEHOCTH
24 Peanbupie 3aBucumoctu. [Ipsimas u
oOpaTHast TPOMOPIIMOHATBHOCTH
25 KonrtponbHas pabora no Teme




"PanuonanpHEIe ynciia"

26 BykBeHHBIE BbIpaKeHUs bubmmorexa [IOK
https://m.edsoo.ru/7f41feec
27 DopmyJibl
28 DopmyJsl
79 [Tepemennsbie. JlomycTrumblie 3Ha4CHUS
MIEPEeMEHHBIX
[IpeoOpazoBanre OYKBEHHBIX
30 BBIPAKEHUI, pacKpbITUE CKOOOK U bubmmorexa LOK
https://m.edsoo.ru/7f41fafa
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[IpeoOpazoBanne OyKBEHHBIX
31 BLI:pa)KI:e)HI/If/'I, paCKpZITI/Ie CKOOOK U Bubmmorexa LHOK
https://m.edsoo.ru/7f41fd70
MIPUBEIEHUE TTOAO0HBIX ClaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX
32 BBIPAXEHUI, pacKpbITUE CKOOOK U
MpUBEIEHNE TTOJO0HBIX ClaraeMbIx
[IpeobpazoBanre OYKBEHHBIX
33 BBIpQ)XEHUH, pacKpbITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
34 CBoiicTBa CTETIEHU C HATYPaJIbHBIM bubnuotexa [JOK
IoKasaTreyieM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTETIEHU C HATYPaJIbHBIM bubnnoreka [JOK
I0Ka3aTeyieM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYpPalbHbIM bubnmoreka [JOK
IOKAa3aTelIieM https://m.edsoo.ru/7f4218be
bu6mmorexa [IOK
37 Mroroteret https://m.edsoo.ru/7f42276e
38 MHoroujieHbI bubmuorexa [JOK




https://m.edsoo.ru/7f422930

39 CioxeHue, BBIYUTaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CiioxeHue, BBIYUTaHUE, YMHOKEHUE bubmuorexa [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIYUTAHUE, YMHOKEHHE bubmmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
4 CioxeHue, BBIYUTaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182
43 @opMyIIbl COKpAIEHHOTO bubnuorexa [JOK
YMHOXXEHHUSA https://m.edsoo.ru/7f42432a
44 @opMyIIbI COKpALIEHHOTO bubnuoreka [IOK
YMHOXEHUSA https://m.edsoo.ru/7f42464a
45 DopmyJIbl COKPALLIEHHOTO bubnnoreka [JOK
YMHOXEHUS https://m.edsoo.ru/7f424¢c12
46 @opMyIbl COKpALIEHHOTO bubnnoreka [JOK
YMHOXKEHHUS https://m.edsoo.ru/7f424£d2
47 DopMyJIbl COKPAILIEHHOTO bubnuoreka [IOK
YMHOXEHUA https://m.edsoo.ru/7f4251d0
43 PaznoxeHre MHOTO4YJIEHOB Ha bubmuorexa [JOK
MHOXUTEIU https://m.edsoo.ru/7f423312
49 Paznoxenrne MHOro4wieHOB Ha bu6mmoreka [IOK
MHOXUTEIHN https://m.edsoo.ru/7f4237fe
50 PaznoxeHre MHOTOYICHOB Ha bubmuoreka [JOK
MHOKUTEIIN https://m.edsoo.ru/7f4239de
51 Paznoxenre MHOTO4YJICHOB Ha
MHOKHUTEIHN
52 KonTponbhas pabota no teme




"Anrebpanyeckue BeIpaKeHus"

VYpaBHeHue, IpaBuia

53 npeoOpa3oBaHus YpaBHECHHS,
PaBHOCUJIBHOCTh YPABHEHUI
JInHeHoe ypaBHEHHE C OJJHOU
54 IIEPEMEHHOH, PEIIEHUE JTMHENHBIX
YpaBHEHUU
JInHeliHOe ypaBHEHME C OTHOU
55 HepeMeHHO}I;II? peuIeHue JIMHENHBIX bubmmorexa LHOK
. https://m.edsoo.ru/7f420482
YpaBHEHUI
JIuneliHoe ypaBHEHHE C OQHOU
56 MEePEMEHHOM, PEeIICHUE JTUHEHUHBIX
YpaBHEHUU
57 Pemenue 3aga4 ¢ moMoIsro bu6mmoreka [IOK
ypaBHEHUN https://m.edsoo.ru/7f42064e
58 Pemenue 3a1a4 ¢ TOMOIIBIO bu6mmoreka [JOK
YpaBHEHHU https://m.edsoo.ru/7f420806
59 Pemenne 3aga4 ¢ moMoOIIbIO bu6mmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f4209a0
60 Pemenue 3aga4 ¢ moMoIs1o bu6mmoreka [IOK
yYpaBHEHUI https://m.edsoo.ru/7f420e6e
61 Jlunelinoe ypaBHEHHE C IByMs bubnnorexa [JOK
MIEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427¢32
6 JIuneitHOe ypaBHEHUE C IBYMS bubmuorexa [IOK
MEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427e8a
63 CucreMa IByX JTUHEUHBIX YPABHEHHI bubnuorexa [JOK
C IBYMS IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema IByX JTUHEHHBIX YpaBHEHHM




C IBYMs IIEPEMEHHBIMU

Cucrema 1ByX JIMHEHHBIX YpaBHEHUM

65 C IByMsI [IE€PEMEHHBIMU
66 Cucrema 1ByX JJMHEHHBIX YpaBHEHUM
C IByMs IEPEMEHHBIMU
67 Pemenue cucrem ypaBHEeHU bubmmorexa LHOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEeHU Bubmmorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHU bubmmorexa LOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEeHUI
71 Pewrenue cucreM ypaBHeHU
7 KonTponbhas padota no teme bubnnorexa [HOK
"JIuneiiHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha mpsiMoit Brommorexa LHOK
https://m.edsoo.ru/7f41de76
bubnmoreka [IOK
7 HHCTOBEIE MpOMErKY TiH https://m.edSO(I)_.Im/7f41dff2
75 YucnoBble TPOMEKYTKH
76 PaccrosiHre Mexny AByMs TOUKaMH
KOOPAMHATHOU IIPSAMON
77 PaccrosiHre Mexy 1ByMs TOUKaMU
KOOPAMHATHOU IIPSAMOM
73 [IpsimoyronbHas cuctema KOOpAUHAT bubnuoreka [IOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 IIpssMoyronbHas cucTeMa KOOpIAUHAT bubnnorexka [JOK

Ha INJIOCKOCTH

https://m.edsoo.ru/7f41e42a




20 [Tpumeps! rpaduKkoB, 3aJaHHBIX bubnnoreka [HOK
dbopmyamu https://m.edsoo.ru/7f41e8a8
81 [Tpumepst rpaduKkoB, 3a1aHHBIX bubmmoreka [JOK
dbopmynamu https://m.edsoo.ru/7f41ed80
%) [Tpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu
23 Urenue rpadMKOB peaibHBIX bubnnoreka [HOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
84 Urenue Fpa(i)I:IKOB peanbHBIX
3aBHUCHUMOCTEM
bubnnorexa [HJOK
8 Homstie Qyriiin https://m.edsocl)_.lru/7f41ef06
86 I'padux pyHxImN
. . bubnnoreka [JOK
87 Cpolicrpa gyl https://m.edsogru/7f41f078
N . bubnuotexa [JOK
88 CroticTsa dymicimii https://m.edsocl)_.lm/7f41f1 fe
. bubnuotexa [JOK
89 Jluneitnas dymius https://m.edSO(I)_.Iru/7f427282
. bubnuotexa [JOK
20 Jluneitnas dymKuus https://m.edSO(I)_.Iru/7f427412
01 [Toctpoenue rpaduka TuHEHON bubnnoreka [JOK
byHKIMN https://m.edsoo.ru/7f426d1e
9 [Toctpoenue rpaduka TuHETHON
byHKIIN
93 I'padux pynkuum y =[x|
94 I'paduk pynkumu y =[x|
95 KonTponbHas pabota mo Teme bubnmoreka [JOK




"Koopaunate! u rpadguku. OyHkmmn"
/ Beepoccuiickast mpoBepoyYHast
pabora

Hroroas koHTpoOabHAs paboTa /

https://m.edsoo.ru/7f41£50a

bubmuorexa [JOK

96 1
Bcepoccuiickas npoBepouHas pabota https://m.edsoo.ru/7f429c6¢
[ToBTOpEHNE OCHOBHBIX MOHSATUH H
97 METOJIOB Kypca 7 Kiacca, 00001eHue 1
3HaHUU
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
98 METOJIOB Kypca 7 Kiiacca, 00001enne 1 Bubmaorexa IJOK
Hv P ’ B https://m.edsoo.ru/7f429£32
3HAHWUI
[ToBTOpPEHNE OCHOBHBIX MIOHITHH H
99 METOJIOB Kypca 7 Kiiacca, 00001eHne 1 bubmioreka IJOK
Hv P ’ - https://m.edsoo.ru/7f42a0e0
3HAHWUI
[ToBTOpPEHNE OCHOBHBIX MOHITHH H
100 METO/OB Kypca 7 Kiacca, 00001ieHe 1
3HaHUH
[ToBTOpEHNE OCHOBHBIX IMMOHSATUH H
101 METOIOB Kypca 7 Kiiacca, 0000IeHne 1 bubmiorexa [IOK
Hv P ’ Hl https://m.edsoo.ru/7f42a27a
3HAHUN
[ToBTOpEHNE OCHOBHBIX IMMOHSATUH H
102 METOIOB Kypca 7 Kiracca, 00001IeHue 1 Brbmmozexa [IOK
II\, P ’ - https://m.edsoo.ru/7f42a900
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTeJIbHbIE
padoThbI padoThI
pecypcsl
1 KBagparHblii KOpeHb U3 YUCIa 1 bubmmorexa LIOK
AP P https://m.edsoo.ru/7f42d452
bu6mmoreka [IOK
2 [TonsiTre 06 UppaLIMOHAIILHOM UUCIIE 1
ppatt https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHbIe TPUOTUKECHUS 1
HPPALMOHATIBHBIX YHCEN
4 JlecsiTHuHBIC TPUOTNIKCHHUS 1
UPPALIMOHATIBHBIX YHCET
JleiicTBUTEIBbHBIC YKCTIA 1
CpaBHeHHE IEWCTBUTEIBHBIX YUCET 1
CpaBHeHME 1eWCTBUTENBHBIX YUCET 1
g Apudmernueckuit KBaapaTHbIHN 1
KOpEHb
9 VYpaBHeHue Buaa x> = a 1
10 CaoiicTBa apumMeTnyecKkux | bubnuotexa [JOK
KBaJPaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
1 CgoiicTBa apuPpMETHICCKUX | bubnuorexa [JOK
KBaJIpaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
[IpeobpazoBaHme YUCTOBBIX
12 BBIPAYKEHHI, COJIEPIKALIUX 1 bubmmorexa [TOK
P > conepat https://m.edsoo.ru/7f42dd26
KBaJpaTHBIC KOPHU
13 [Ipeobpa3oBaHUe YHCTOBBIX 1 bubnmnoreka [JOK




BBIPKECHHH, COJEPIKAIINX
KBaJpaTHbIC KOPHU

[Ipeobpa3oBanue YHCTOBBIX

https://m.edsoo.ru/7f42ded4

14 BBIPAYKECHMI, COJIepIKaIUX buGnunorexa LIOK
https://m.edsoo.ru/7f42e0be
KBaJpaTHbIE KOPHU
[IpeoOpazoBaHUe YHCTOBBIX
15 BBI:pa)KIZ!HI/If/'I, coAepKAIIMNX buGnnorexa LIOK
https://m.edsoo.ru/7f42e262
KBaJpaTHbIE KOPHU
16 CremneHs C 11eJIbIM TTOKa3aTeeM bubmorexa LHOK
https://m.edsoo.ru/7f4354a4
CrangapTHas 3aluch YucCia.
Pa3mepnl 00bEKTOB OKPYIKAIOIIETO
17 Mupa (0T IIEMEHTaAPHBIX YACTHIL JI0 bubnuorexa [JOK
KOCMHYECKHX 0OBEKTOB), https://m.edsoo.ru/7f436098
JUIMTEJIBHOCTD MTPOLIECCOB B
OKPY’KaloIlleM MHUpE
18 CBoOIiCTBa CTETICHH C IIEJIBIM bubnuotexa [JOK
IoKasaTreyieM https://m.edsoo.ru/7f435648
19 CBolicTBa CTEIIEHH C IIEJIBIM bubmuorexa [JOK
MOKAa3aTeyIieM https://m.edsoo.ru/7f435648
20 CBolicTBa CTENEHHU C LIEJIBIM bubnnoreka [JOK
IOKAa3aTeyIieM https://m.edsoo.ru/7f435648
21 CBoOIiCTBa CTETICHH C IIEJIBIM bubnuotexa [JOK
MOKAa3aTeyieM https://m.edsoo.ru/7f43599a
) CBOIiCTBa CTETICHH C IIEJIBIM bubnmoreka [JOK
MOKAa3aTeyieM https://m.edsoo.ru/7f435ed6
23 KBanpatnslii TpéxuiieH
24 KBagpartsslii TpExuneH




)5 Paznoxxenue kBapaTHOTO bubnnoreka [HOK
TpEXUWIEHA HA MHOKHUTEIHN https://m.edsoo.ru/7f42£fd38
26 Pasnoxenune kBagpaTHOro bubmmoreka [JOK
TpEXWICHA HA MHOXHUTEIHN https://m.edsoo.ru/7f42fd38
KonrponsHas pabora mo remam
27 "KBanpaTtnsie kopHu. CreneHu. bubmmorexa [IOK
KpazpaTibiii Tpexien” https://m.edsoo.ru/7f42ec80
bubmumoreka [IOK
28 Adredparriecicas 1pook https://m.edsogru/7f4303 82
JonycTuMble 3HaUEHUS
29 MePEMEHHBIX, BXOISIINUX B
anredpanvecKue BbIPaKEHUs
JlommycTrMble 3HAYEHUS
30 MePEMEHHBIX, BXOISIINUX B
anreOpanvecKe BbIPaKEHUs
31 OCHOBHOE CBOMCTBO bu6mmoreka [IOK
anredbpanveckoi qpoou https://m.edsoo.ru/7f4308e6
. bubnuotexa [JOK
32 Coxpaiterne 1podeit https://m.edSO(I)_.Iru/7f430a8a
. bubnnoreka [JOK
33 Coxpaterie 1podeit https://m.edsocL).Iru/7f430f44
. bubnnorexa [JOK
34 Coxpatene 1podeit https://m.edsocL).Iru/7f430f44
35 CnoxxeHue, BBIYUTAHUE, YMHOKEHHE bubmuorexa [JOK
U JeNieHue anredpanueckux apodeit https://m.edsoo.ru/7f43128¢
36 CiioxeHune, BBIYUTaHUE, YMHOKEHNE bubnuorexa [JOK
U JeTieHue anredpandeckux apooeit https://m.edsoo.ru/7f4315¢0
37 CrnoxxeHue, BRIYUTAHNUE, YMHOKEHHE bubnuotexa [JOK




U JICJICHHE alreOpandecKux Apooei

CJ'IO)KGHI/IC, BBIYUTAHUC, YMHOXKCHUC

https://m.edsoo.ru/7f4318c2
bubmuorexa [JOK

38
U JICJICHHE alireOpandecKux Apooei https://m.edsoo.ru/7f431a20
[IpeoOpa3oBaHue BEIPAKEHHIA,
39 cop e >II<)a ux anreo Enqecxne bubmmorexa [OK
ApXatl P https://m.edsoo.ru/7f43259¢
napobu
[IpeobOpazoBanue BhIpaXKEHUH,
40 coJiepKallnx anreopandyeckue bubmmorexa [TOK
Acpxatt P https://m.edsoo.ru/7f432736
npodu
[Ipeobpa3oBaHue BbIpaxeHHH,
41 coJiepKallux anreopanvyecKue bubmorexa LHOK
AcpXat P https://m.edsoo.ru/7f432736
npodu
4 KonTponbhas padora no teme bubnnorexa [HOK
"Anrebpanueckas 1po0p" https://m.edsoo.ru/7f431d36
bu6mmoreka [IOK
43 K
BA/PATHOC ypaBHEHUE https://m.edsoo.ru/7f42eela
44 HemnonHoe kBanpaTHOE ypaBHEHHE bubmmorexa [OK
P M https://m.edsoo.ru/7f42eela
45 HemnonHoe kBanpaTHOE ypaBHEHUE bubmmorexa [OK
P P https://m.edsoo.ru/7f42eela
46 ®opMya KOpHEH KBagpPaTHOIO bubnnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f42f158
47 dopmysa KOpHEH KBaJpaTHOTO bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f42f36
43 ®dopmyia KOpHEN KBapaTHOTO bubmuoreka [IOK
ypaBHEHUSA https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorexa HOK

https://m.edsoo.ru/7f42fef0




bu6mmoreka [IOK

50 feopeva Buera https://m.edso0.ru/7£430076
51 Pemenne ypaBHeHUH, CBOASIIMUXCSA K bubnuoreka [IOK
KBaJApaTHBIM https://m.edsoo.ru/7f43¢542
5 Pewenne ypaBHeHuH, CBOASIINXCSA K bubmmoreka [JOK
KBaJpaTHBIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimme gpoOHO- bubmumorexa [IOK
panuoHaIbHEIE YPAaBHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimue qpobHO- bubnuoreka [IOK
paLMOHAIBHBIE YPABHEHHUS https://m.edsoo.ru/7f432bbe
55 Pemenue TekcToOBBIX 3a/1a4 C bu6mmoreka [IOK
MIOMOILIBIO KBa/IPATHBIX YPABHEHUI https://m.edsoo.ru/7f42175¢
56 Penienune TeKCTOBBIX 3a/1a4 C bu6mmoreka [IOK
ITIOMOILBIO KBAIPAaTHBIX YPABHEHUI https://m.edsoo.ru/7f42f8f6
57 KonTponbhas padota no teme bubnuoreka [IOK
"KBanpaTtHble ypaBHEeHuUs" https://m.edsoo.ru/7f43012
JInHeliHOEe ypaBHEHHE C IBYMs
58 NEePEMEHHBIMH, €r0 rpauk,
IIPUMEPHI PELICHNS YPaBHEHUN B
LENbIX YUCIIaX
JInHeliHOE ypaBHEHHE C IBYMs
59 NEePEMEHHBIMH, €r0 rpauk,
IIPUMEPHI PELICHNS YPaBHEHUN B
LIENBIX YUCIIaxX
JIuHeitHOe ypaBHEHUE C IBYMS
60 NEPEMEHHBIMH, €T0 rpauk,

MIPUMEPHI peIlIeHUs] YPaBHEHUI B
LEJIBIX YhCIIax




61

62

Pemenue cucrem AByX JIMHEHHBIX
ypaBHEHUU C JBYMS IEPEMEHHBIMU

Pemenue cucrem AByX JIMHEHHBIX
yYpaBHEHUH ¢ JBYMS IEPEMEHHBIMHU

63

64

65

66

Pemenne cucreM IByX JIMHEWHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMU

IIpumepsl pelieHns cucTemMm
HEJIMHEUHBIX YPaBHEHUH C ABYMS
IIEPEMEHHBIMU

[Tpumeps! perieHus cucTem
HEJIMHEUHBIX YPaBHEHUH C ABYMS
NIEPEMEHHBIMU

I'paduueckas MHTEpIIpETAIIS
ypaBHEHUS C IBYMS NIEPEMEHHBIMU U
CUCTEM JIMHEHHBIX YpaBHEHUH C
JBYMsI IEpEMEHHBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

67

I'padnueckas nuaTEpHIpeTaLys
YpaBHEHUs C JBYMs IEPEMEHHBIMU U
CUCTEM JIMHEHHBIX YPaBHEHUH C
IBYMsI IEPEMEHHBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

68

69

70

Pemenne TekCcTOBBIX 3a7a4 €
ITIOMOIIBIO CUCTEM YPAaBHEHUI

Pelrenne TeKCTOBBIX 3a1a4 €
ITOMOIIBIO CUCTEM YPaBHEHUI

Pemenne TekcTOBBIX 3a7a4 ¢
IIOMOLIBIO CUCTEM YPABHEHHUU

71

YUucnoBbie HEPABEHCTBA U UX
CBOMCTBA




YucaoBwie HCpaBCHCTBA U UX

72 .
CBOICTBa
73 HepaBeHncTBO ¢ 01HOM TTepeMEHHOM
74 JInHeHbIE HEPAaBEHCTBA C OJHOM bubnnoreka [HOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c692
75 JIuHeiiHbIe HEPABEHCTBA C OJHOM bubnnoreka [HOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JIuHeHbIE HEPAaBEHCTBA C OJHOM
MIEPEMEHHOMN U UX pEelICHUE
77 Cucrembl TMHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOU MEPEMEHHON U X PEUICHUE https://m.edsoo.ru/7f42cb88
73 CucreMpl TMHEVHBIX HEPABEHCTB C bubnnorexa [HOK
OJIHOM NIEPEMEHHON U UX PEILIECHUE https://m.edsoo.ru/7f42cd2c
79 Cucrembl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PEIICHUE
N3o0pakeHue pemeHus THHEHHOTO
80 HEPAaBEHCTBA U UX CUCTEM Ha bubmmorexa [TOK
P . . https://m.edsoo.ru/7f42c9¢e4
YUCJIOBOU TIPSIMO#
N3o006paxkeHune perieHus TMHEHHOTO
81 HEPABEHCTBA U UX CUCTEM HaA bubmmorexa [TOK
p . . https://m.edsoo.ru/7f42c9¢e4
YUCJIOBOU TIPSIMOI
KonTponbHas pabota mo Temam
82 "HepasenctBa. CucreMbl
ypaBHEeHUH"
bu6mmorexa [IOK
&3 [lonsitue pyHkIMMN
by https://m.edsoo.ru/7f433¢c12
%4 OO6nacTp ornpeieNeHUus] © MHOYKECTBO bubnnorexa [JOK

3HaYeHUH PYHKLIUU

https://m.edsoo.ru/7f433d84




85 Crnioco0bl 3a1anust GyHKITUN
86 I'padux pyHkumu
%7 CaoiicTBa GyHKIIUH, UX
oroOpakeHHne Ha rpaduke
28 UreHnue u noctpoeHue rpadukoB
byHKIMI
29 [Tpumeps! rpadukoB GyHKINH,
OTPaXKAIOIIKUX PEATbHBIE TTPOLIECCHI
OyYHKIMH, OMUCHIBAIOIIUE MPAMYIO U
90 06y aTE 10 TIPOTIO I/I(I)JIl{aJII)Hl:;Ie ’ bubmmorexa [IOK
PATHYIO TpOTophL https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX I'paduKu
91 I'unep6ona
bu6mmoreka [IOK
92 r 0
Hrephora https://m.edsoo.ru/7f4343e2
bu6mmoreka [IOK
93 r =x?
paduk pymKim y =X https://m.edsoo.ru/7f434572
OyHrkMu y =x2, y=x3, y=Vx,y =
94 |x|}'lr I:(I)I/I:ICCKOCY emeHie ’ bubnmorexa LIOK
- TP . p . https://m.edsoo.ru/7f434d38
ypaBHEHU! U CHCTEM ypaBHEHUU
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
METOJIOB KypcOB 7 U 8 KJIacCoB,
95 00o01eHue 3HaHuH / bubmmorexa [OK
B . https://m.edsoo.ru/7f4371aa
Bcepoccuiickas npoBepouHas
pabora
Urorosas koHTposIbHAs paboTa /
96 Bcepoccuiickas npoBepodHas bubmorexa HOK
P POBEp https://m.edsoo.ru/7f434eb4
pabora
97 [ToBTOpEHNE OCHOBHBIX MOHSTHI U




METOJIOB KypCOB 7 U 8 KJIaCCOB,
000011IeHNe 3HAHU I

[ToBTOpEHNE OCHOBHBIX MOHATUN U

bubmuoreka [JOK

98 7Tul 1
METOZLOB KypCOB fI [1aceon, https://m.edsoo.ru/7f43736¢
000011eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX MOHSATUH H
99 METOJ0B KypcoOB 7 U 8 KJIaCCOB 1 buGnnorexa LIOK
FIOB KYP . ’ https://m.edsoo.ru/7f437510
000011eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
100 METOI0B KypCcoOB 7 U 8 KJIaCCOB 1 bubnnorexa LIOK
/OB KypeoB /1 ’ htps://m.edsoo.ru/7f4376b4
000011IeHrEe 3HAHUI
[ToBTOpPEHNE OCHOBHBIX TIOHITHH H
101 METOI0B KypCcOB 7 U 8 KJIaCCOB 1 bubnmnorexa [IOK
FIOB KYP . ’ https://m.edsoo.ru/7f436b88
000011IeHrEe 3HAHNUI
[ToBTOpPEHNE OCHOBHBIX MIOHITHH H
102 METOJOB KypcoB 7 U 8 KIIaCCOB 1 bubmmorera [TOK
FIOB KYP . ’ https://m.edsoo.ru/7f437858
000011IeHNE 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




9 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHnTpoJabHbIe
padoThbI

IIpakTHYeckue
padoThI

Jlara
U3yYEeHUS

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

ParnmmonansHable yncna,
MppalrOHAaJIbHbIC YMCIIA, KOHEUHbIC U
OCCKOHEYHBIC ECATUYHBIC IPOOH

MHokecTBO NEHCTBUTEILHBIX YHCEI;
JIEUCTBUTEIBLHBIC YHCIa KaK
OECKOHEUYHBIE NECATUYHBIEC TPOOH

B3auMHO 01HO3HAYHOE COOTBETCTBUE
MEXly MHOXKECTBOM J€MCTBUTEIBHBIX
4YyCel U MHOKECTBOM TOYEK
KOOPJIMHATHON IIPSAMOM

CpaBHeHuE IEHCTBUTENBHBIX YHCET,
apupMeTHUECKUe eHCTBUSA C
JEHCTBUTEIIHBIMU YUCIIAMU

HpI/I6J'II/I)KéHHOC 3HA4YCHUC BCIINYNHBI,
TOYHOCTb HpI/I6J'II/I)KCHI/IH

OxkpyrieHue yucen

Oxpyrienue yncen

10

[Ipukuaka v OlIeHKA pe3yJIbTaTOB
BBIYUCIIEHUN

IIpukunka u oLieHKa pe3yIbTaTOB
BBIYUCIICHUN

JInnelinoe ypaBHeHue. Pemenne

bu6mumorex [IOK




11

YpaBHEHUH, CBOJAIIMXCS K TUHEUHBIM

JInnelinoe ypaBHeHue. Pemenne
YpaBHEHUH, CBOJAIIMXCS K TUHEUHBIM

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

KBagparnoe ypaBHenue. Pemienue

12 YpPaBHEHUM, CBOJALLIMXCS K bubmmnorexa [IOK
https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
KBanpatHoe ypaBHeHue. Penienne
13 ypaBHEHUH, CBOASIINXCS K bubmmnorexa [IOK
https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
14 bukBaspaTHbie ypaBHEHUS bubmorexa HOK
https://m.edsoo.ru/7f43¢3d0
15 bukBapaTHble ypaBHEHUS bubmmorera LHOK
https://m.edsoo.ru/7f43¢3d0
ITpumeps! pelieHns: ypaBHEHUN
16 TPEThEN U YETBEPTOM CTENIEHEN
pa3oKeHUEM Ha MHOXKUTEIH
IIpumepsl perieHns: ypaBHEHUI
17 TPEThEN U YETBEPTOH CTENEHEN
pa3I0KEHUEM Ha MHOXKUTEIH
18 Pemenne 1po6GHO-paIiOHATBHBIX bubnnoreka [JOK
YPaBHEHHH https://m.edso0o.ru/7f43c9b6
19 Pemenne npoOGHO-paliMoHaIbHBIX bubnuoreka [IOK
YpaBHEHUH https://m.edsoo.ru/7f43c9b6
20 Pemenne TekcToOBBIX 3a1a4
anreOpanyeckuM METOJI0M
o1 Pemenye TeKCTOBBIX 3a1a4
anreOpanyeckKuM METOJI0M
22 Pemenye TeKCTOBBIX 3a7a4




aJ'II‘G6paI/I‘ICCKI/IM METOAOM

KonTtponpHast pabora o Teme

23 " . .
VYpaBHEHHUS C OJHON TEpEMEHHON
4 YpaBHeHuUE € 1ByMs IEPEMEHHBIMU U bubnnoreka [HOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
)5 VYpaBHeHue ¢ 1ByMsI IEPEMEHHBIMU U bubnnoreka [HOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
6 Cucrema 1ByX JIMHEHHBIX YpaBHEHUI
C ABYMs IEPEMEHHBIMU U €€ peIIeHue
7 Cucrema 1ByX JIMHEHHBIX YpaBHEHUI
C IByMsl IEPEMEHHBIMH U €€ pelieHue
)3 Cucrema IByX JIMHEHHBIX yPaBHeHI/Iﬁ
C ABYMs IEPEMEHHBIMU U €€ peleHue
9 Cucrema /1ByX JIMHEHHBIX YpaBHEHUI
C ABYMS IEPEMEHHBIMU U €€ pereHue
Pemenue cucrem 1ByX ypaBHEHHH,
30 OJTHO U3 KOTOPBIX HH};{eI‘}/’Ilgoe, a 1pyroe bubmmorexa [TOK
. https://m.edsoo.ru/7f43d23a
— BTOPOH CTENEHU
Pemenue cucrem 1ByX ypaBHEHMI,
31 OJIHO U3 KOTOPBIX HH};{eggoe, a apyroe Bubmmorexa LOK
. https://m.edsoo.ru/7f43d55a
— BTOPOH CTENEHU
Pemenue cucrem 1ByX ypaBHEHMI,
32 OJIHO U3 KOTOPBIX JIMHENHOE, a Ipyroe
— BTOpPOH CTENEHU
Pemenue cucrem IByX ypaBHEHHIH,
33 OJHO U3 KOTOPBIX JIMHEHHOE, a APYroe
— BTOpPOH CTENEHU
34 ['padmyeckas uHTEpIpETALUS




CUCTEMbI YpaBHEHUII C IBYyMsI
epeMEHHBIMU

Penrenne TekCTOBBIX 3aJa4

35
anreOpanvdecKuM criocobom
36 Pemenue TekcTOBBIX 3a/1a4
anreOpanyecKum crnocobom
37 KonTponbhas pabota no teme
"CucreMbl ypaBHEHUN"
18 YuciioBble HEPABEHCTBA U UX
CBOMCTBa
39 YucnoBble HEPABEHCTBA U UX bubnnoreka [JOK
CBOICTBA https://m.edsoo.ru/7f43ad5a
40 JIvHeitHbIe HEpaBEHCTBA C OHOM bubnnoreka [JOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
A1 JIunelinble HEpaBEHCTBA C OJJHOM bubnuorexa [JOK
MIEPEMEHHOMN U UX PEILCHUE https://m.edsoo.ru/7f43af08
4 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnunorexa [JOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08
43 CucTtembl TUHENHBIX HEPABEHCTB C
OJHOM MIEPEMEHHON U UX PELICHUE
44 CucreMbl TUHEHHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U UX PELICHUE
45 CucTtembl TMHENHBIX HEPABEHCTB C
OJHOI MEPEMEHHON U X PEUICHUE
46 KBanpaTHble HEpaBEHCTBA U UX bubmuoreka [IOK
pelieHue https://m.edsoo.ru/7f43b098
47 KBaapaTHble HEPABEHCTBA U UX bubnnorexka [JOK

perieHue

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




KBa,I[paTHBIC HECpaBCHCTBA U UX

bu6mmoreka [IOK

48 pelienue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBeHCTBA U UX
peleHue
50 KBanpaTHble HEpaBEeHCTBA U UX
pelieHne
I'paduueckas uHTEpIIpETALIUSL
51 HIe)pg)BCHCTB u CI/ICTSMILGP:BGHCTB c bubmmorexa LHOK
https://m.edsoo.ru/7f43b098
JBYMsI IEPEMEHHBIMU
['paduueckas uHTEpIIpETALUS
52 HEPaBEHCTB U CHCTEM HEPABEHCTB C
JBYMsl IEPEMEHHBIMU
53 KonTtponpHas pabora no Teme
"Hepasencrna"
54 KBanparuunas ¢pynkuus, e€ rpagux u bubnuoreka [IOK
CBOMCTBA https://m.edso0.ru/7f4396¢6
55 KBanpatnunas Qynkuus, e€ rpapuk u bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanpatuunas ¢pynkuus, e€ rpaduk u bubnnorexa [JOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [TapaGoia, KOOpAMHATHI BEPUINHBI bubnuoreka [IOK
napaboJIbl, OCh CHMMETPHUH TTapadoIIbI https://m.edsoo.ru/7f439eb4
58 [Tapabona, KOOpAMHATHI BEPIIMHEI bubnnoreka [JOK
napaboIIbl, 0Cb CHMMETPHUH 11apadoIbl https://m.edsoo.ru/7f43a03a
59 [TapaGosa, KOOpPAMHATHI BEPIIMHbI bubnnoreka [JOK
napaboJibl, 0Cb CHMMETPHUH MapadoIbl https://m.edsoo.ru/7f43alac
60 [TapaGosna, KOOpPAMHATHI BEPIIMHbI bubnuoreka [IOK

napadoIIbl, 0Cb CHMMETPHUH 11apadoIbl

https://m.edsoo.ru/7f43a3le




[TapaGosna, KOOPAUHATHI BEPIIMHbI

bu6mmoreka [IOK

ol napaboIIbl, 0Cb CHMMETPHH MapadoIbl https://m.edsoo.ru/7f43a526
6 [Tapabosna, KOOpAUHATHI BEPILUHBI
napaboIibl, 0Cb CHMMETPHUH 11apadoJIbl
63 I'paduku pynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
64 I'padpuku pynkomii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
65 I'paduku pynkuumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
66 I'paduku pynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
67 I'paduku pynkuumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
68 I'paduku pynkuumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
69 KonTponbHas padbora no teme bubnuoreka [IOK
"OyHkIIn" https://m.edsoo.ru/7f43ab84
70 [TonsTHE YKCIOBOM bu6mmoreka [JOK
[IOCIEN0BATEIbHOCTH https://m.edsoo.ru/7f43e6¢c6
3agaHue MociIeq0BaTEIbHOCTH
71 pPEeKyppeHTHOH popmMyIioif u bubnrotexa LIOK
. https://m.edsoo.ru/7f43ebda
dbopmyI0i n-ro wieHa
7 ApudmeTrnueckasi U reoMeTpuyecKas bubnnoreka [JOK
[IpOrpeccuu https://m.edsoo.ru/7f43ed7e
7 Apudmernueckas 1 reoMeTpuIecKas bubnuorexa [IOK
[IpOrpeccuu https://m.edsoo.ru/7f43f3b4
74 ®opmyIibl N-ro YieHa bubnmoreka [JOK




75

76

77

apupMeTUIECKON U TEOMETPUUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YIEHOB

@DopMyJibl N-To YJIeHa
apupMeTUYECKON U TEOMETPUUECKON
IIPOrPecCuii, CyMMBI MIEPBBIX N
YIEHOB

@DopMyJibl N-To YJIeHa
apuQMeTUYECKOI U FeOMeTPUUECKOI
IIPOrPECCUil, CyMMBI MIEPBBIX N
YJICHOB

@opMyJIbl N-TO YiICHA
apu(MeTHUECKON U reOMeTPUIECKON
IIPOrPeCCUil, CyMMBI IIEPBBIX N
YICHOB

https://m.edsoo.ru/7f43f58a

bu6mmoreka [IOK
https://m.edsoo.ru/7f43ef2¢c

bu6mmoreka [IOK
https://m.edsoo.ru/7f4310c6

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f72e¢

78

@opMyJIbl N-TO YIECHA
apupMeTUYECKON U TEOMETPUUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43{8a0

79

N3obpaxenue 4wieHOB
apuMeTUIECKON U TEOMETPUUECKON
MPOrpeccuil TOUKamMu Ha
KOOPJAMHATHOM MJIOCKOCTH

80

N3o0pakeHne 4aeHOB
apupMeTUIECKON U TEOMETPUUECKON
MPOTpeCCHil TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH

81

JIMHEWHEBIN 1 SKCIOHEHITHATbHBIN
poct




82

CroxHbI€ TPOLIEHTHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f43fe0e

83

CroxHbI€ POLIEHTHI

bubmuorexa [JOK
https://m.edsoo.ru/7f4401a6

84

85

86

87

88

KonTtponbHast pabora o teme

"YucIioBeIe MOCIEA0BATEIFHOCTH"

[ToBTOpEeHME, 0000IICHUE U
cHcTeMaTH3amus 3HaHuH. 3aInch,
CpaBHEHUE, JEUCTBUS C
JIeACTBUTEILHBIMU YUCIIAMU,
YUCJIOBas mpsimast

IToBTOpEHME, 0000IICHUE 1
cucreMarusanus 3HaHui. [IponeHTsl,
OTHONICHHUS, TPOTIOPITUN

[ToBTOpEHME, 0000IIICHUE U
CHUCTEMATH3ALUS 3HAHU.
Oxkpyrienue, mpuOIMKeHNE, OleHKa

[ToBTOpenue, o6obIIEHNE 1
cucTemaru3anus 3HaHui. Pemenue
TEKCTOBBIX 3aJ71a4 apU(PMETHUECKUM
CII0cOO0M

bu6mmoreka [IOK
https://m.edsoo.ru/7f4404{8

bu6mmoreka [IOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpenue, o6obIIEHNE 1
cucTeMaru3anusa 3Hanui. Pemenne
TEKCTOBBIX 33714 apHU(PMETHUESCKUM
CII0CO00M

bu6mmoreka [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpenwue, 0600IIEHNE 1
cucTeMaru3anusa 3HaHni. Pemenme
TEKCTOBBIX 3aJ1a4 apu(PMETHISCKUM
CII0COO0OM

bu6mmorexa [IOK
https://m.edsoo.ru/7f443fea




[ToBTOpEeHME, 0000IICHUE U
cucTeMaTu3alys 3HaHuH.

bu6mmoreka [IOK

o1 [IpeobpazoBanue anredpandeckux https://m.edsoo.ru/7f4441ca
BBIPAXCHHM, TOMYCTUMbIE 3HAYCHHUS
[ToBTOpEeHME, 0000IIICHUE U

0 CHCTEMAaTH3alMsl 3HaHUH. bubmuorexa [JOK
[IpeobpazoBanue anredpandeckux https://m.edsoo.ru/7f444364
BBIPXCHHM, TOMMYCTHUMbIE 3HAYCHHUS
IToBTOpEHME, 0000IICHUE 1

93 CHCTEMAaTU3alMsl 3HaHUH. bubmuorexa [JOK
[Tpeobpa3zoBanue anredpandeckux https://m.edsoo.ru/7f44462
BBIPXXCHHM, TOMMYCTHUMbIC 3HAYCHHUS
IToBTOpEHME, 0000IICHUE 1

94 CHUCTEeMaTHU3alrs 3HaHU. bu6mmoreka [IOK
[Tpeobpa3zoBanue anredpandeckux https://m.edsoo.ru/7f444a94
BBIPAXECHH, JOMYCTUMbIE 3HAYCHUS
[ToBTOpenue, o6o0IIeHNE 1

95 cucremaTusanus 3HaHuil. OyHKuuu: bubnuotexa [JOK
IIOCTPOEHUE, CBOMCTBA U3YUYEHHBIX https://m.edsoo.ru/7f444c56
byHKIHI
[ToBTOpenue, o6obIIeHNE 1

96 cucremarusanus 3HaHuil. OyHKuuu: bubnuotexa [JOK
IIOCTPOEHUE, CBOMCTBA U3YUYEHHBIX https://m.edsoo.ru/7f444144
byHKIUI
[ToBTOpenwue, 0600IIEHNE 1

97 cuctemaTusanus 3HaHuil. OyHKuuu: bubnuorexa [JOK
IIOCTPOEHHUE, CBOMCTBA U3YUEHHBIX https://m.edsoo.ru/7f44516a
byHKIHI

98 [ToBTOpenwue, 0600IEHNE 1 bubnuotexa [JOK
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cucremaTusanus 3Hanuil. OyHkuuu:
IIOCTPOEHHUE, CBOMCTBA U3yUYEHHBIX
byHKIUH

[ToBTOpEHME, 0000IIICHUE U
CHCTEMAaTU3alMs 3HAHUH.
I'padpuaeckoe pernieHue ypaBHECHUH 1
X CHCTEM

[ToBTOpEHME, 0000IICHUE U
CHCTEMaTH3aIMs 3HAHW.
['paduueckoe pelieHne ypaBHEHUH U
HUX CHCTEM

Wrorosas koHTpoJibHasA paboTa

https://m.edsoo.ru/7f4452¢e6

bu6mmoreka [IOK
https://m.edsoo.ru/7f445516
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O0001eHUE U CUCTEMATU3 AL
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI

7 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTaTa

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06p330BaTeJ'II)HOI71 nmporpaMmbl OCHOBHOI'O 001ero oﬁpasona}mﬂ

1

1.1

Yucna v BRIYUCICHUS

BBIHOJ'IHSITB, coucTasa YCTHBIC n IIMCbMCHHBIC HpI/IéMBI,

apn(bMeTqucxne HeﬁCTBHﬂ C paiMOHAJIbHBIMHU YU CJIaMU

1.2

Haxomuth  3HaueHHMs]  YUCIOBBIX  BBIPAXKEHUH,  NPUMEHSTH
pa3zHooOpa3Hble CIOCOObI M MPUEMBI BHIYUCIICHHS 3HAUEHUN JAPOOHBIX

BBIpXEHUH, coJlepKauX OOBIKHOBEHHBIC U IECITUYHBIE TpOOH

1.3

1.4
1.5

[lepexomuts oOT oOmHOW (QOpPMBI 3amUCH YUCET K  JpYyrou
(mpeoOpa3oBbIBaTh  AECATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECSATUYHYIO, B YaCTHOCTH, B OECKOHEYHYIO
JECSITHUHYIO ApOOBb)

CpaBHI/IBaTB " YHopsasaAo41uBaTh palfiOHAaJIbHBIC YHUCIIa

OxpyrisTh uncia

1.6

BpINONHATE NPUKUIKY M OUEHKY PE3yJbTaTa BBIYMCIEHUW, OLICHKY
3HAYEHUW YUCIOBBIX BBIPAKECHUN. BBINONHATE  JIEUCTBUS €O

CTCIICHAMM C HAaTYpPAJIbHBIMHU ITOKAa3aTCIIIMU

1.7

1.8

[IpuMeHATh NpHU3HAKKH JENMMOCTH, PAa3I0KEHHE HAa MHOXUTEIN

HaTypaJIbHBIX YHUCECJI

Pemlate  NpakTUKO-OPUEHTUPOBAHHBIE  3aJayd, CBA3AHHBIE C
OTHOILLIEHHEM BEJINYMH, MIPONOPIUOHAIBHOCTBIO BEJINYUH,
MPOLICHTAMH, WHTEPIPETUPOBATh PE3YyJIbTAThl pELIEHUs 3anad ¢
Y4ETOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU PacCMATPUBAEMBIX

00BEKTOB

Anrebpanueckue BbIpaKeHUs

2.1

Hcnonb3oBath anredpandyeckyr0 TEPMHHOJOTHIO M  CHUMBOJIHKY,

MPUMEHSTH €€ B MPOLIECCe OCBOSHHSI yUeOHOT0 MaTepuaa




2.2

23

Haxonute 3HadyeHHss OYKBEHHBIX BBIPQXKEHUH TpU  3aJaHHBIX
3HAYECHUAX IIEPEMEHHBIX

BremonHaTh Hp606p330BaHI/IH OCJI0Tr0 BBIPpAXKXCHUA B MHOI'OYICH

MIPUBEJICHUEM TOIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK

24

BrinonaHsaTe yMHOXKEHHE OJTHOWIEHAa Ha MHOTOYJIEH M MHOTOYJIeHa Ha
MHOTOYJIEH, NPUMEHATH (OopMysbl KBaJpaTa CyMMBbI U KBajapaTa

pasHoCTH

2.5

OCYH.[CCTBHHTB Pa3I0XCHUC MHOTOYWICHOB HAa MHOXKUTCIIN C ITIOMOIIBIO
BBIHECEHUS 33 CKOOKH O6H.I€l"0 MHOXUTCJIA, TPYIIIUPOBKU CJIAracMbIX,

npuUMeHEHHsT (HOPMYJT COKPAIEHHOTO YMHOXKCHHS

2.6

2.7

3.1

3.2

[TpumensTh peoOpa3oBaHKsi MHOTOYWICHOB JJISl PELICHUS Pa3InYHBIX
3a/1a4 U3 MaTeMaTUKH, CMEXXHBIX [IPEIMETOB, U3 PEalIbHON IPAKTUKU
Hcnons30BaTh CBOMCTBA CTENEHEW C HATYpPaJbHBIMHU I1OKa3aTEIISIMU
U1 IpeoOpa30BaHuUs BBIPAKEHUN

YpaBHEHHUS U HEPABEHCTBA

Pemrate JsMHENHBIE ypaBHEHHUs C OJHOW IIEPEMEHHOMW, IPUMEHSSA
IIpaBujIa Mepexoa OT UCXOJHOIO YPAaBHEHMS K PAaBHOCHIBHOMY €MY.
[IpoBepsTh, ABIAETCSA JIU YACIO KOPHEM YPaBHEHUS

[IpumensaTh rpaduyeckue METOAbl MPU  PELICHUM JIMHEHHBIX

YPaBHEHUU U UX CUCTEM

3.3

3.4

[TonOupath mpUMepsl Hap Yuce, SIBISIIOIIMXCS PELIeHUEM JIMHEHHOTO
YPaBHEHUS C IBYMs IEPEMEHHBIMU

Ctpouth B KOOPJAMHATHOMN IJIOCKOCTH IpaUK JMHEHHOTO YPaBHEHUS C
JIBYMsl TIE€PEMEHHBIMH; IMOJIB3YSCh TpadUKOM, MPHUBOAUTH MPHUMEPHI

peuieHust ypaBHEHUs

3.5

3.6

Pemrate cuctemsl IByX JMHEHHBIX YPAaBHEHHM C ABYMS IIEPEMEHHBIMU,
B TOM YHCIIE TpapUUECKU

CocTaBnaTh U pemarh JMHENHOE YpPAaBHEHUE WM CUCTEMY JIMHEHHBIX
YpPaBHEHHUH MO YCIOBUIO 33Jja4M, HHTEPIPETUPOBATh B COOTBETCTBUU C

KOHTCKCTOM 3aJa4u l'[OJ'Iy‘-IGHHBIfI pE3yIbTaT

Koopaunats! u rpadpuku. OyHKIMN

4.1

N300pakaTh Ha KOOPAMHATHOM MPSIMOMl TOYKH, COOTBETCTBYIOIIHE
3alaHHBIM KOOPAMHATaM, JIy4H, OTPE3KH, HHTECPBAJbI, 3alMCHIBATh

YHCIIOBbIE TPOMEKYTKH Ha aNreOpandeckoM si3bIKe




4.2

43

Ormeuatrs B KOOpHHHaTHOﬁ INIOCKOCTH TOYKHM II0 3aJaHHBIM
KOoopJuHaTamM

Crpouth rpaduku nuHEHHBIX GyHKIHA. CTpouTh rpaduk GyHKIUN y

=[]

44

OnwuceiBaTh C MOMOIIBIO (PYHKIWH HM3BECTHBIE 3aBHCHUMOCTU MEXKITY
BEJIIMYUHAMU: CKOPOCTb, BpPEMs, PACCTOSHME, LCHY, KOJHUYECTBO,

CTOMMOCTb, TPOU3BOIUTENILHOCTD, BpeMsl, 00BEM pabOThI

4.5

HaxonuTs 3HaueHune GyHKIMM MO 3HAYCHUIO €€ apryMeHTa

4.6

8 KVIACC

Kox
NpoBepsieMoro
pe3yJbTarTa

1

[lonumate rpaduyeckmii cnoco® TPEACTABICHUS W aHAIM3A
uHboOpMallMY, W3BJIEKaTh M HHTEPHPETHUPOBATh HHPOPMALUIO U3

rpauKOB peasIbHbIX MIPOLIECCOB U 3aBUCUMOCTEN

IIpoBepsiemble npeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

Yucna 1 BEIUMCIIEHUS

1.1

1.2

Hcnons3oBaTh  HayaJbHBIE  NPEICTABICHUS O  MHOXECTBE
JNEUCTBUTEIIBHBIX YUCEN JJI1 CPABHEHUS, OKPYIJVICHHS U BBIUHUCIICHUH,
n300paxkaTh JIEHCTBUTENbHbIE YHCIIA TOYKAMU HAa KOOPIMHATHOMN
psAMON

[IpumeHsaTs MOHATHE  apU(PMETHUYECKOTO  KBAJAPATHOTO  KOPHS,
HaxXOJUTh KBaJpaTHble KOPHHU, HCIONB3YsS IMpPH HEOOXOAUMOCTH
KaJIbKYJISITOP, BBINOJIHATH NPE0Opa3oBaHMs BbIPAXKEHUH, CoepKaluX

KBaJpaTHbIE KOPHU, UCIOJIb3Ys CBOWCTBA KOPHEU

1.3

2.1

Wcnonp3oBath 3amucu OONBIIMX W MalbIX YHCET C IOMOIIBIO
JIeCATUYHBIX Apo0eil u creneneit yucna 10

Anrebpanyeckue BbIpaKECHUS

[IpuMeHsTh TOHSATHE CTENEeHH C LEJIbIM I0Ka3aTeleM, BbBIIOJIHATh
npeoOpa3oBaHusl BBIPAKCHHUN, COAEPKAIIMX CTENEHH C IEJbIM

I10Ka3aTcjICM

2.2

BbIMoNmHATE  TOXIECTBEHHBIE  MPEOOpa3OBaHUS  PALMOHATIBHBIX

BBIPQKEHHII HA OCHOBE IMpPAaBUJ JACHUCTBHM HAJ MHOIOWICHAMH U




anreOpandecKuMu ApoOsIMHU

23

PacknanbiBaTh KBagpaTHBIA TPEXUIECH HA MHOKHUTEIN

24

3.1

3.2

33

[TpumensTh mpeoOpa3oBaHUsl BBIPAKCHHUH AJISI PEIICHHUS Pa3InYHBIX

3a/la4 U3 MaTeMaTUKH, CMEXXHBIX IIPEIMETOB, U3 pealbHON MPAKTHKU
YpaBHeHMs U HEPABEHCTBA

PemraTe .]'II/IHCI‘/’IHBIG, KBaJApaTHbIC YpaBHCHHUA W pPaAlUOHAJIBHBIC
YpaBHCHH:A, CBOAAIINUECCA K HHUM, CUCTCMbI ABYX ypaBHeHI/If/'I C IAByMs

INEPEMEHHBIMU

[IpoBoauTh mpoOCTEWIINE MCCIECIOBAHUS YPAaBHEHUHM U  CHUCTEM
YpaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TIpapHUuecKux
Ipe/ICTaBIeHUI (yCTaHaBIMBaTh, UMEET JIM ypaBHEHUE WIH CHUCTEMaA

ypaBHeHI/Iﬁ peuiCHu:A, €CJIM UMECT, TO CKOJIbKO, U npoqee)

[lepexonuTs OT cioBeCHOM  (OpPMYIHpPOBKM 3adadyu K  e€
anredpanvyeckol MOJIENM C MOMOILBIO COCTABJICHUS YPaBHEHUS WIIU
CUCTEMbl ypaBHEHUW, HWHTEPIPETUPOBATH B COOTBETCTBUHU C

KOHTEKCTOM 33aJ1a4y MMOJyYEHHBIN pe3yIbTaT

3.4

4.1

[IpuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JJIsi CPAaBHEHUS, OLEHKH,
pelaTh JIMHEWHbIE HEPABEHCTBA C OJJHOW NEPEMEHHON U UX CUCTEMBI,
naBaThb  rpauuecKkyr0  WUIIOCTPALMI0O  MHOXECTBa  PELIEeHUM
HEPABEHCTBA, CUCTEMBI HEPABEHCTB

OyHKIMU

[loHnMaTh M UCHONB30BaTh (PYHKUMOHAJbHBIE MOHATUS M A3BIK
(TepMUHBIL, CHUMBOJIMYECKHE OOO3HAYEHMsI), ONPEAENATh 3HaueHUE
(GYHKIMU 1O 3HAYEHMIO apryMEHTa, ONpEeIeNsTh CBOWCTBA (YHKLUHU

o e€ rpaduky

4.2

kix

Ctpouts rpadvku d7IeMEHTApHBIX (PYHKIIMA BHJIA:
y=k/x

, Y =X,y = X% y = |x|, onuchIBaTh CBOWCTBA YHCIOBOW (YyHKIMH MO €€
rpaguxy




9 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJILHOM MPOrPaMMbl OCHOBHOT'0O 00111€er0 00pa30BaHUs

1

1.1

1.2

1.3

1.4

Yucna 1 BEIUMCIIEHUS

CpaBHI/IBaTB U YyHOopsAOOYMBATh palMOHAJIBHBIC W HPpallOHAJIBHBIC
qucia

BreimonasaTs apI/I(bMeTI/I‘IeCKI/Ie HeﬁCTBHH C pallMOHAJIbHBIMH YHUCJIAMU,
COUCTast YCTHbIC U INMCbMCHHBIC HpI/IéMH, BBIIIOJIHATD BBIYUCICHUA C
HppalOHAJIIbHBIMU YK CJIaMU

Haxogute 3HaueHus CTEIICHEH C OCJIbIMH ITIOKA3aTCIIsIMHU 1 KOpHeﬁ,
BBIYHCIIATH 3HAYCHU A YHUCJIIOBBIX BI)Ipa)KCHI/Iﬁ

Oprr JIATHh ﬂeﬁCTBHTeHBHLIe YHnCia, BBIIIOJHATD IPUKUIKY pPE3yJibTaTa

BbI‘IPICJ'IGHHfI, OLCHKY YHCJIOBBIX Bpra)KeHI/Iﬁ

ypaBHeHI/IH 1 HECPABCHCTBA

2.1

Pemlate  nMHENHBIE W KBaApaTHBIE YPAaBHEHWs, YypaBHEHUS,

CBOJAININCCA K HUM, HpOCTeI\/'IH_II/Ie ):[pO6HO-paLII/IOHaJ'ILHLIe YpaBHCHUA

2.2

Pemate cucteMsl IByX JIMHEWHBIX YPABHEHUN C IBYMs IIE€PEMEHHBIMU
U CHCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPaBHEHHUE HE SABIISIETCS

JIMHENHBIM

23

24

2.5

Pemate TekcTOBBIE 3amaun anreOpanvecKuM CIOocoOOM C TOMOIIBIO
COCTaBJICHHUS YpaBHEHHS WM CHCTEMBI JIBYX YPaBHEHHH C ABYMS

NEPpCMCHHBIMU

[IpoBoguTh NpOCTEMIIME HCCIEIOBAaHUS YPAaBHEHUH U CHUCTEM
YpaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TpapHUuecKux
MpeCTaBICHUN (HanmpuMep, yCTaHaBIMBATh, UMEET JIM YpaBHEHUE WIN

CHUCTEMa ypaBHEHUH PEIICHUsI, €CITH UMEET, TO CKOJIBKO)

Pemarp  nuHEliHbIE  HEpaBEHCTBA, KBaJApaTHbIE  HEPABEHCTBA,
n300paXkaTh pelIeHre HEPABEHCTB HA YMCIIOBOM MPSAMOMi, 3amHChIBaTh

PEIICHUE C TTIOMOIIIBIO CUMBOJIOB

2.6

Pemate cucTeMBl JIMHEMHBIX HCpPaBCHCTB, CHCTCMbl HCPABCHCTB,

BKIIIOYAIOIINE KBaJpaTHOE HEPAaBEHCTBO, W300pakaTh pEIICHUE




CUCTCMbI HCPABCHCTB Ha YHCIO0BOM HpHMOfI, 3alMUCbIBaTh PCUICHUC C

IIOMOIIBbXO CMMBOJIOB

2.7

Hcnons30BaTh HEpAaBEHCTBA MIPU PELICHUH PA3JIMYHBIX 3a/1a4

3.1

DOyHKIUU

PacrioznaBate  (GyHKIMM ~ H3ydyeHHBIX ~ BuAOB.  [lokasbIBaTh
CXEMAaTUYECKH PacCIoIOKEHNE HAa KOOPAMHATHOMN ITIOCKOCTH Ipa(HUKOB
bynkuit Buna: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

3Ha4eHUH K03()(PUIIMEHTOB, OMMMCHIBATH CBOWCTBA (PYHKUIUI

3.2

[IokaspiBaTh  CXEMAaTUYECKH PpACIOIOKEHHE Ha KOOPIAMHATHON
TUIOCKOCTH TpaduKoB GyHKUWH Buaa y = YX, y = |X| U ommCHIBaTh

CBOMCTBa (PyHKIIMIA

3.3

Crpouth u H300paXkaTh CXEMaTHYECKH TpaduKd KBaIPaTUIHBIX
(GyHKIMHA, ONMCHIBATH CBOWCTBA KBAJpPAaTHUHBIX (QYHKIMHA MO WX

rpadukam

3.4

PacnioznaBate KBajpaTuuHyro (QYHKIUIO 1O (Qopmysie, NPUBOIUTH
IpUMEpbl KBaJApPaTHUUHBIX (DYHKIUH M3 peasbHOW XKHU3HH, (DUBHKH,

reOMETPUH

Apudmernueckas v reoMeTpUYecKas Iporpeccuu

4.1

Pacnio3znaBath apuMeTndecKyro U reoMeTpUUYECKYI0 IPOrPECCUH MTPU

pa3HBIX crioco0ax 3agaHus

4.2

BbINONHATE BBIYMCIEHUS C MCIONb30BaHUEM (GOpPMYINl A-TO UJIEHA
apu(MeTHyeCcCKol U reoMeTpUUYecKOil Mporpeccuii, CyMMbI MEPBBIX N

YJICHOB

43

N3o0paxkaTs 4iieHbI MOCAEA0BATEILHOCTH TOYKAMU Ha KOOPIWHATHOMN

TIIIOCKOCTH

4.4

Pemrats 3aaa4u, CBA3aHHBIC C YHCIIOBBIMHU ITOCJICIOBATCIBHOCTIAMU, B
TOM 4YHUCJIEC 3agadyu H3 peanLHoﬁ KHN3HHU (C HUCITIOJIB30BaHHUEM

KaJIbKYJIATOPA, HUPPOBBIX TEXHOJIOTHIN)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Yucna v BBIYUCICHUS
JlpoOu OOBIKHOBEHHBIE U JECATUYHBIE, NEPEX0] OT OAHOM (OPMBI 3alUCH
1.1 npobeit xk apyroi. IloHsATHE palMOHANBHOTO 4YHCIA, 3allCh, CPaBHEHUE,
YHOPSIOYMBAHUE PALIMOHATIBHBIX YHCEI
- Apudmernueckue IeMcTBUS ¢ pallMOHAIBHBIMU YuciaMu. Pemenue 3agay u3
' pearbHON MPaKTUKU Ha YacTH, HA IPOOH
13 CreneHb C HaTypalbHBIM IIOKa3aTeJeM: OIpeleleHne, MnpeoOpazoBaHuE
' BBIPa)KEHUI1 Ha OCHOBE OIpEIeIeHNs, 3aUCh OOJIBIINX YUCEell
L4 [TponieHTHl, 3amUCh MPOLEHTOB B BUJE IpoOU M JpoOMU B BUJAE HPOLICHTOB.
' Tpu OCHOBHBIE 33/1a4 HA MIPOLIEHTHI, PEILICHUE 33/1a4 U3 PEaJIbHOU IPAKTUKU
s [Ipumenenne nOpU3HAKOB  JEIMMOCTH, pPAa3lOXKEHHE Ha  MHOXHUTEIU
' HaTypaJIbHBIX YUCEIl
L6 PeanbHple  3aBUCMMOCTH, B TOM  4YHcle TMpsMas U oOparHas
' IPONOPLUOHAIBHOCTH
2 Anrebpanueckue BhIpaXKEHUS
”1 ITepeMeHHBIE, YNCIIOBOE 3HAUEHUE BBIPAXKEHUS C IepeMeHHOU. JlomycTumblie
' 3HauUEHUs IEPEMEHHBIX
25 [IpencraBineHre 3aBUCHMOCTH MEXJIy BEIMYMHAMU B BUIE (HOPMYIIBL
' Brruncnenus no popmynam
53 [IpeoOpazoBanne  OyKBEHHBIX  BBIPQKEHHUH,  TOXKIECTBEHHO  paBHbBIE
' BBIPAXKECHUS
24 CBolicTBa CTENIEHU C HAaTYpaJIbHBIM IOKa3aTelIeM
5 OpnHowieHbl U MHOrousneHsl. CreneHp MHorowieHa. Clio)keHue, BBIUUTAHUE,
' YMHOKE€HUE MHOTO4JIEHOB
Y DopMyJibl COKPAIEHHOTO YMHOKEHHUS: KBaJpaT CyMMBI M KBaJpaT pa3HOCTH.
' ®opmyJiia pa3HOCTH KBaApaToB. Pa3inoxeHne MHOrOWIEHOB HA MHOXKUTEIH
3 YpaBHeHUs
31 VYpaBHeHHe, KOpEHb YpaBHEHHUs, IpaBWia NpeoOpa3oBaHMs YpaBHEHUS,

PaBHOCUJIILHOCTD YpaBHEHUN




JIuneliHOE ypaBHEHME C OJHOW IIEPEMEHHOM, YHUCJIO KOpHEH JIMHEWHOIO

32 YPaBHEHUs, PELICHUE JIMHEHHBIX YPABHECHUN
33 CocraBieHHe ypaBHEHUI 110 YCJIOBHIO 3a/la4yu. PeleHne TEKCTOBBIX 3a1ad C
' IIOMOIIBIO YPaBHEHUIN
34 JluneliHOE ypaBHEHUE C IBYMS IEPEMEHHBIMH U €T0 rpaduk
Cucrema [ByX JMHEMHBIX ypaBHEHUH C JByMs IepeMEHHbIMHU. Pemenue
3.5 CHUCTEM ypaBHEHHUHU CIIOCOOOM IMOJCTAaHOBKH. [IprMephl pemeHnsi TEKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpadpuku. OyHKIIH
4.1 Koopaunara Touku Ha npsiMoi
42 YucnoBsle NpOMEXYTKU. PaccTosiHue Mexay ABYyMsI TOUKaMH KOOPIMHATHON
' IPSAMOI
43 [IpsimoyronpHas cuctema koopauHaT, ocu Ox u Oy. Abcuucca U opAuHaTa
' TOYKHM Ha KOOPJMHATHOM INIOCKOCTH
a4 [Tpumepsl rpadukoB, 3anaHHBIX (GopMmynaMu. UTeHHe rpaduKoB peaabHbIX
' 3aBUCHMOCTEN
4.5 [Honstne pynkuuu. I'papuk pynkuuu. CoiicTBa pyHKIMIA
4.6 Jluneiinas @ynkuus, e€ rpaduk. I'padux pyHkuum y = [x|
47 ['padmyeckoe pelieHHE TUHEHHBIX YpaBHEHUW M CHUCTEM JUHEHHBIX
' YpaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna ¥ BBIYUCIIEHUS
1 KBanpatusiit kopenb u3 uyucna. IloHstue 00 HppalMOHAIBHOM YHCIIE.
' JlecsaTHUHBIE TPUOJIMKEHUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apudMeTHUECKUX KBaJIpaTHBIX KOpPHEW W HMX NPUMEHEHHE K
1.2 peoOpa30BaHMIO YHCIIOBBIX BBIPAKEHUN W BBIYHCICHUSIM. J[eCTBUTEIHHBIC
qucia
1.3 Crenens ¢ 1enpIM MokasareneM U e€ cBoiictsa. CTaHgapTHas 3aluch 4ucia
2 AnrebpanuecKue BHIPAKCHHS
2.1 KBanpaTHslil TpEXUiieH, pa3ioKeHUE KBAAPAaTHOrO TPEXWIEHA HA MHOKHUTEIN




2.2

Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO airedpandeckoit qpodu

23 CrnoxeHue, BBIYUTAaHUE, YMHOKEHHE, JICJICHNE alNreOpandeckux apooei

24 PannonanbHble BBIpayKEHUS U UX IIPe0Opa3oBaHue
3 VYpaBHEHUSI U HEPABEHCTBA

11 KBagpatHoe ypaBHeHue, ¢opMmyia KOpPHEHW KBaApaTHOTO YpaBHEHHS.
' Teopema Buera

3.2 Pemenue ypaBHeHUH, CBOIAIIMXCA K JMHEWHBIM U KBAIPATHBIM

3.3 [Ipocreiime ApoOHO-pallMOHATBHbIE YPAaBHEHHS

I'paduueckas MHTEpHpETalUsl YPAaBHEHUN C ABYMSI IEPEMEHHBIMH U CHCTEM
3.4 JMHEWHBIX ypaBHEHUH ¢ OBYMs mepeMeHHbIMU. [Ipumepsl pelieHus cuctem
HEJIMHEWHBIX YPaBHEHUH C IByMS IIEpEMEHHBIMU

3.5 Pemrenue TeKCTOBBIX 3324 alreOpandecKuM criocoOom

3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHcTBO ¢ 0/1HOI ITepeMEHHON

3.8 PaBHOCHUIIBHOCTH HEPABEHCTB

3.9 JInHeliHbIE HEPABEHCTBA ¢ OJHOM NIEPEMEHHOMN

3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIUU

il [Tonatue ¢ynkuun. OOacTe omNpeAeNeHUs M MHOXXECTBO 3HAYEHHH
. ¢ynkuu. CrocoOsl 3ajaHus PYHKIMMA

4.2 I'padux Gpynkumu. UreHre cBOMCTB GYHKINU 1O €€ TpapuKy

4.3 [Tpumeps! rpadukoB GYHKINH, OTPAXKAIOLUIMX PeaTbHbIE TPOLECCH

44 @OyHKIUM, OMUCHIBAIOIIME TMPSIMYI0 M OOpaTHYIO MPONOPIHOHAIBHBIE
. 3aBUCHUMOCTH, UX TpapuKu

4.5 OyHKIMU y =x7, y = X7

4.6 Oyukimu y = [x, y = |x]|

4.7 I'padnueckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHUI

9 KNIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Yucna u BBIYUCICHUS




1.1

PamonanpHble YMclia, WpPpAlMOHATBHBIC YHCNIA, KOHEYHbIE W OECKOHEYHBIC
JIECSITUYHBIE TPOOH

MHO0KeCTBO HCﬁCTBHTCJ’IBHHX YHUCCII, I[@f/iCTBHTCJ'IBHBIG Ypcia Kak 0€CKOHEUHBIE

JACCATHYHBIC I[pO6I/I. Bzaumuo OAHO3HAYHOC COOTBCTCTBUC MCKAY MHOKCCTBOM

b2 JIEMCTBUTEIIbHBIX YHCET U KOOPAUHATHOU NpsAMON. CpaBHEHHUE AEHCTBUTENBHBIX
quCell
1.3 ApudmeTndeckne NeHCTBHUS ¢ IEHCTBUTESILHBIMEI YUCIIAMU
Wsmepenus, npubinxenus, oeHKUu. PazMepbl 00BEKTOB OKPYKAIOIIET0 MHpa,
L4 JUINTEJIBHOCTh IPOLECCOB B OKpyxkaromeMm wmupe. [TpubnmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOImkeHusa. Okpyriaenue uucen. [Ipukuaka u oueHka
pE3yJIbTaTOB BBIYMCIICHUI
2 YpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHOU ITIEPEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHeHUH, CBOAAIIMXCS K JIMHEUHBIM
23 KBanpaTtHoe ypaBHeHue. Penienue ypaBHEeHU, CBOASIINXCS K KBaIpaTHBIM
24 bukBanpatHoe ypaBHeHMe. IIpuMepbl pelIeHHs YpPaBHEHMH TpPETbed W
. YEeTBEPTOU CTEIEHEH Pa3IOKEHUEM Ha MHOKUTEIIN
2.5 Pemienue npo6GHO-paliOHAIBHBIX YPaBHEHUH
2.6 CucreMbl ypaBHEHUH
2.7 VYpaBHeHMe ¢ ABYMsI IEPEMEHHBIMH U €r0 rpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPABHEHHN C IBYMs IIEPEMEHHBIMU
20 Pemienne cucrem IByX ypaBHEHMH, OJHO M3 KOTOPBIX JIMHEWHOE, a Apyroe —
' BTOPOM CTEIEHU
2.10 I'padmueckas uHTEpHIpETALIUS CUCTEMBI YPAaBHEHUH C ABYMS IIEpEMEHHBIMU
2.11 Penrenune TekcTOBBIX 33a4 alreOpandeckuM crocoOoM
2.12 YuciioBblE HEPABEHCTBA U X CBOMCTBA
2.13 Pemrenne nuHENHBIX HEPABEHCTB C OJHOM MEPEMEHHON
2.14 Pemenue cucrem TMHEHHBIX HEPABEHCTB C OAHON EPEMEHHOMN
2.15 KBaaparHble HEpaBEeHCTBA
516 I'padguueckass uHTEpHpeTalds HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs
. NIEPEMEHHBIMU
3 DyHKIUU
3.1 KBagpatnunas ¢ynkmms, e€ rpaduk u cpoiicTBa. [lapabosa, KOOpAWHATHI




BEPIIMHBI Tapadoiibl, 0OCh CHMMETPUH MapadoIIbl

3.2 I'paduku ynkuuit y=kx, y=kx+b u ux cBoiictsa

33 I'paduku Gynkuuit y=k/x, y = x° 1 ux cBOMcTBa

34 I'paduku QyHkumii , u Ux cBoiicTBa
4 UucnoBble NOCIEA0BATENBHOCTH

41 Onpenenenue U crnocoObl 3aJaHUs YUCIOBBIX IOCIENOBaTEIbHOCTEH. 3aaHue
' MOCIIE0BATEIHPHOCTH PEKYPPEHTHOU (popMyIioii U GopMyIIoi #-TO UiieHa

42 Apudmernueckass mnporpeccus. Dopmynsl n-ro  wieHa apu(pMeETHUECKOH
' IPOTPECCUH, CyMMBI NIEPBBIX 71 YIECHOB

43 ['eomerpuueckass mnporpeccus. PopMmysibl #-rO  4YjJ€Ha T'€OMETPHUYECKOM
' IPOTPECCUH, CyMMBI TIEPBBIX 71 YWICHOB

44 N300paxkeHne uiaeHOB apU(PMETHUECKOM U TEeOMETPUYECKON Iporpeccuit
' TOYKaMH Ha KOOPIAMHATHOM MI0CKOCTU. JIMHEHHBIH U 3KCIIOHEHIIMAIBHBINA pOCT

4.5 CJ105KHbI€ TPOLEHTHI




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

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM pe3yJbTaTaM
OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOTI'O
o0miero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
Omepalvy HaJl MHOXXECTBAMU, yMEHHUE OIEePUPOBATh IOHATHUIMH:
rpad, cBs3HBIA Tpad, AepeBO, LUK, TPUMEHATh UX MPU PELICHUU
3a/1a4; YMEHHUE HCIOJIb30BaTh rpapuuecKoe MpeiCTaBIeHHEe MHOKECTB
JUISL ONTUCAHMS PealbHBIX MPOIIECCOB U SIBJICHUM, MPH PELICHUH 3a/1a4

U3 IpYyrux y4yeOHbIX NIPEIMETOB

YMeHne onepupoBaTh MOHATUSAMHM: OIPENEICHUE, aKCUOMa, TeopeMa,
JIOKa3aTeNIbCTBO; YMEHHUE paclo3HAaBaTb HUCTHUHHBIE U JIOXKHbBIE
BBICKA3bIBAaHUSA, INPUBOJIUTH NPHUMEPHl W KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBAHHA U OTPULAHUA BBICKA3bIBaHUM

YMeHue ornepupoBaTh MOHIATHSAMHU: HaTypaJbHOE YHCIIO, TPOCTOE M
COCTaBHOE YHCIIO, JE€JIUMOCTh HATypaJbHBIX YHCEN, MPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJh YHUCIa, OOBIKHOBEHHAs ApOoOb M
JecsiTUYHas OpoOb, CTaHIAPTHBIA BUJ YHCIA, pallMOHAIBHOE YHUCIO,
UppalMOHATILHOE 4YHUCJO, apu(METUUYECKUIl KBaJpaTHBI KOpEHb;
YMEHUE BBINOJHATH JEHUCTBUS C YHUCIaMH, CpaBHUBATb U
YIOPSIIOYMBATh YHCIIA, TPEACTABISITH YHCIAa Ha KOOPAWHATHOU
NpsSIMOM, OKpPYIJIATh YHUCJIA; YMEHHUE JeNaTh MNPUKUAKY U OIEHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apu(pMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npo0Ob, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOM CTENeHU
Oosbllle €IMHUIBI;, YMEHHME BBIIOJIHATH pPAcdy€Thl MO (QopMylam,
peoOpa3oBaHus IENbIX, APOOHO-pallMOHANBHBIX BBIPAXKEHUN U
BBIPAKEHUI C KOPHSMH, PA3I0KEHHE MHOIOYJIEHAa Ha MHOXKUTENH, B
TOM YHCJIE C MCIOJIb30BaHUEM (OPMYJI Pa3HOCTU KBaJApaToB U

KBaJpaTa CyMMBI U Pa3HOCTH

YMenue OoneprupoBaTh NOHATUAMU: YUCJIOBOC PAaBCHCTBO, YPABHCHUC C




OJHOM TIEPEMEHHOW, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE peulaTh JUHEHHbIE U KBAJApPATHBIC YPABHEHUS,
JIpOOHO-pallMOHATIbHBIE YPAaBHEHUSI C OJHOW IMEPEMEHHOM, CHUCTEMBbI
JIBYX JUHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM YHUCJE NPU PELIEHUHN 33134 U3 IPYTUX MpeaMETOB
U TMPAKTUYECKUX 3a7a4; YMEHUE MCIOJIb30BaTh KOOPAMHATHYIO
NpSMYI0 U KOOPIMHATHYIO IUIOCKOCTh JJISi M300pa)KeHHsl pelieHuit

YpPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMU: QYHKIHS, TpaduK QYHKIHH, HYITHT
GbyHKIHH, POMEKYTKH 3HAKOTIOCTOSIHCTBA, POMEKYTKH
BO3pacTaHWsl, YOBIBaHWsS, HAWOONbIIEE W HAUMCHbBIICEC 3HAYCHUS
GbyHKIMY; yMEHHUE OIIEPUPOBATH TIOHSATHUSIMHU: npsiMast
MIPOIIOPIIMOHAIEHOCTD, JTUHECHHAS (PYHKIMsI, KBaJpaTHIHAs (DYHKIIUS,
oOpaTHasi TPOMOPLUUOHANBHOCTh, Mapaboia, TruIepoosia; yMEeHUe
CTpouTh Tpaduku PyHKINN, UCTIOTB30BaTh TPAdUKH JIJIS ONIPEIACTICHUS
CBOMCTB MPOIIECCOB U 3aBUCUMOCTEH, IS pelIeHHs 3a7ad U3 APYTUX
y4eOHBIX TIPEIMETOB H PEATbHON JKW3HHM, YMEHHE BBIPAXKaTh

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

Ymenue OIIepUpOBATH HOHSTUSAMH: IIOCJIEZIOBATEIBHOCTb,
apudmernyeckass M TE€OMETpUYEcCKass  IMPOTPEecCUr;  YMEHHUe
UCIOJb30BaTh CBOMCTBA MOCJENOBaTENbHOCTEH, (OPMYJIBI CyMMBI U
oOuiero 4jeHa MpU pelIeHUH 3ajad, B TOM 4YMCIEe 3aJad U3 JAPYTux

y‘{e6HBIX npeaAMETOB U peaHLHOﬁ KHU3HHU

YMmenue peliaTh 3aJa4d pa3HbIX TUIIOB (B TOM YHCJIC Ha IPOLCHTEHI,
JO0JIM MW YacCTHu, ABUKCHUC, pa60Ty, HOCHY TOBAapOB H CTOUMOCTDH
IIOKYIIOK U YyCJIYT, HAJIOTH, 3a1a4u U3 obOnacTh YHOpaBJICHUA JAYHBIMU U
CeMEMHBIMU (I)I/IHaHCB.MI/I); YMCHUC COCTaBJIATH BBIPAXKCHUA,
YpPaBHCHUA, HCPABCHCTBA MW CHUCTEMblI TII0 YCJIOBUIO 3aJadyu,
HCCIICA0BATh IMOJYYCHHOC PCIICHHUC U OLUCHHBATH HpaBIlOHO,[[OGHOCTB

IMOJIYUCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATUAMU: GUTYpaA, TOUKA, OTPE3OK, MpsMas,
7y, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYTrOJbHHUK, paBHOOEAPEHHBIH
W PABHOCTOPOHHUHN TPEYTOJIbHUKH, MPSMOYTOJbHBIM TPEYTrOJbHUK,

Me/naHa, OMCCEKTpUca M BBICOTA TPEYTOJbHMKA, YETHIPEXYTOJNBHUK,




napajjiesorpaMM, pomMO, TPSAMOYTOJNIBHUK, KBaJpaT, Tpalelus;
OKPY’KHOCTb, KPYI, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢burypamu; yMeHue pemarb 3aJauyd, B TOM YHCJIE U3 MOBCETHEBHOMN
KU3HHM, Ha HAXOXXIACHUE IEOMETPUYECKUX BEIMYUH C NPUMEHEHUEM

M3YyYEHHBIX CBOMCTB (UTYp U (PaKTOB

10

YMeHue omnepupoBaTh IOHATUAMHU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYTOJIbHUKOB; IAPALUIEIbHOCTh M NEPIEHAUKYJISIPHOCTh MPSMBIX,
yroJl MEXAY HpsMbIMU, MEPHEHIUKYISp, HAKIOHHAsA, IPOEKLUs,
nonobue Gpuryp, moJoOHbIE TPEYTOIbHUKH, CHMMETPHUSI OTHOCUTEIBHO
TOYKM W NPSMOH; yMEHHE pacro3HaBaTb PaBEHCTBO, CUMMETPHUIO U
nonobue ¢Guryp, napamieIbHOCTh U MEPIEHIUKYISIPHOCTh MPSMBIX B

OKpY KaroIleM MUupe

11

YMeHue onepupoBaTh IMOHATUAMM: JUIMHA, PacCTOSHUE, yIoj
(BemuuMHA yria, CUHYC W KOCHHYC YIJIa TPEYrojbHMKA), IJIOIIA[b;
YMEHHE OLIEHUBATh Pa3Mephl MPEAMETOB U OOBEKTOB B OKPY’KAIOLIEM
MHUpE; YMEHHE HpUMEHATh (OpMylbl NepuMeTpa U IUIOLIAIU
MHOT'OYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH W IUIOIIAAU Kpyra, oObema
MPSAMOYTOJIBHOIO TapaUICNICNIUIIEa; YMEHHUE INPUMEHATh IIPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHUKA,
teopeMmy Iludaropa, TpUroHOMETpUUYECKHE COOTHOLICHHS  JUIs

BBIYMCIICHUS JUIMH, PACCTOSIHUM, ITOaAeH

12

YMenue wuzo0paxarb IUIOCKHE (UIyphl ¥ UX KOMOMHAIIWH,
[IPOCTPAHCTBEHHBbIE (UTYPBl OT PYKH, C TOMOUIbIO YEPTEKHBIX
WHCTPYMEHTOB U JJIGKTPOHHBIX CpEACTB IO TEKCTOBOMY HWJIU

CHUMBOJIbLHOMY OIIMCAHUTIO

13

14

YMeHne  omepupoBaTh MOHATHSAMHU:  IPSMOYTOJIBHAs — CHUCTEMa
KOOpPAMHAT, KOOPJAMHATBI TOYKH, BEKTOp, CyMMa BEKTOpPOB,
IIPOU3BENCHNE BEKTOPA HA YNCJIO0, CKATSPHOE IPOU3BEICHUE BEKTOPOB;
YMEHHUE MCIIOJIb30BaTh BEKTOPbI M KOOPAWHATHI JJIs IIPEACTABIICHUS
JMaHHBIX M pEIIeHUs 3aJady, B TOM UHCIE M3 JPYrHMX Yy4eOHBIX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

YMeHue omepupoBaTh IMOHSATUSMHU: CTOJOMKOBBIE U  KPYTOBBIE
quarpaMMmbl, —TaOnWIBL, cpeaHee  apudMeTHUYeCKoe, MeauaHa,
HauOoJiplllee M HAaUMEHbIIIEe 3HAYCHHUs, pa3Max YHUCIOBOTO Habopa;

yMEHHE  U3BJIEKaTh, WHTEPHPETUPOBATH U  IPEeoOpPa3OBHIBATh




15

16

uHpOpMAIMIO, TPEJICTaBICHHYI0 B TaONMIAX M Ha JgUarpaMmax,
OTPa)KAIOILYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHHE pacllO3HaBaTb W3MEHYMBBIE BEIMYMHBI B

OKpY KaroIleM Mupe

YMeHHue omnepupoBaTh TMOHATHIMH: CIyYalHBIA OMBIT (CITydalHBII
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (PIEMEHTAPHBIM HCXO.)
CIIy4aiflHOTO OIbITA, CIIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
yMEHUE HaXOIUTh BEPOATHOCTU CIIyYallHBIX COOBITHH B OMBITaX C
PaBHOBO3MOXKHBIMHU DJIEMEHTApPHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJa4d METOJIOM OPraHM30BAaHHOTO Iepedopa W C HCIOJIB30BAaHHEM
MpaBWJIa YMHOXKEHHUS, YMEHHUE OIICHHBAThb BEPOATHOCTH pPEaTbHBIX
COOBITUN M SIBICHWUH, NMOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHMM B OKpYXalOIleM MHpPE U B IKHU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITHUN; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEI U €ETO POJIbIO B MACCOBBIX ABJICHUAX

YMeHue BbIOMpATh MOIXOASIINNA W3YYEHHBIM METON AJIs pPEelIeHHs
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HU, PACIIO3HABATH MPOSBIEHNE 3aKOHOB MAaTEMAaTUKHU B
WCKYCCTBE, OIHMCHIBATh OTJEIbHBIE BBIIAIOIIMECS  PE3YJIbTATHI,
MOJYyYEHHbIE B XOJA€ Pa3BUTUS MAaTEMaTUKU KaK HAyKH, MPUBOJIUTH
MIpUMEPBhl MATEMATUUYECKUX OTKPBITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOH UCTOPHUH




INIEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsie u nensie yucna. [Ipu3Haky 1e1MMOCTH LEIIbIX YUCEI

1 OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHTHI,  OECKOHEUHbIE
' MIePUOIUYECKHIE IPOOH

3 Pannonaneupie uncna. Apudmernyeckue omnepanuud ¢ palroHATbHBIMU
' YyHuCllaMu

L4 JeiictButenpHbie uncna. ApupMETHUYECKHE OIepaluu ¢ JIeHCTBUTEIbHBIMU
' qrcIaMu

s [TpuOmkE€HHbIE BBIUMCICHUS, TpaBUiIa OKPYIJICHHUS, NPUKHAKA M OILIEHKa
' pe3ylbTaTa BEIYUCICHUN

2 Anrebpanueckue BhIpaXKEHUS

2.1 bykBeHHbIE BbIpa)K€HUS (BBIPAXKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ nenbiM mokasareneM. CTENEHb C palMOHAIBHBIM I10Ka3aTEJIEM.
' CgoiicTBa cTeneHn

2.3 MHorouneHsl

24 Anrebpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb  HATypaJbHOM  CTEINEHH. HevictBust ¢
' apu(pMeTHYeCKUMHU KOPHSIMH HaTypajIbHON CTEEHH
3 VYpaBHEHMS U HEPABEHCTBA

31 Lenble u npoOHO-pamnroHaNbHBIe ypaBHEeHUs. CHCTEMBl M COBOKYIHOCTH
' YpaBHEHUU

35 Lenbie u apoOHO-panMoOHaNbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYHMHOCTH
' HEPABEHCTB

3.3 Pemenne TekcTOBBIX 3a1a4
4 YucnoBbIe IOCIEN0BATEILHOCTH

4.1 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs IOCIEA0BATEILHOCTEH

4.2 Apudmerndeckass U TeoMeTpudeckas mnporpeccuu. Ddopmyna  CIOXKHBIX




IIPOLICHTOB

5 DyHKINH
Oynknus, crnocoObl 3amanus  ¢yHkuuud. I'paduk  ynknuu. OoOmacte
OIpe/ieNIeHUsl U MHOXKeCTBO 3HaueHu# (ynkuuu. Hynn ¢ynkuuu. I[Ipomexytku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMbl U
MUHHUMYMBI (pyHKIMH. HanOospinee W HauMeHbllee 3HaueHHE (YHKIUU Ha
IIPOMEKYTKE
6 Koopaunatel Ha IpsAMOM U INIOCKOCTH
6.1 KoopaunaTthHas npsimas
6.2 JlexapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyroapHUK
7.3 MHOroyrojapsHuKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 H3mepeHne reoMeTpuueCKuX BEIUYUH
7.6 BexrTopsl Ha I0CKOCTH
8 BeposTHOCTB U cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padbr




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Marematuka. Anrebpa: 7-i kiacc: 6a30BbI YPOBEHB: YUeOHUK; 15-¢
m3nanue, nepepadborannoe MaxkaperueB FO.H., Munatok H.I'., Hemkos K.U. u
np.; nox pegakuueit TensikoBckoro C.A. AKIImoHEpHOE O0IIECTBO
«3narenbctBO «IIpocBemieHue

» Maremartuka. Anrebpa: 8-i kitacc: 6a30BbIi YpOBEHB: yUeOHHK; 16-¢
u3nanue, nepepadorannoe MakapsrueB FO.H., Munarok H.I'., Hemkor K.U. u
np.; non peaakuueit TensikoBckoro C.A. AKIImoHEpHOE OOIIECTBO
«M3parenbcTBO «lIpocBenienne»

* Maremaruka. Anredpa: 9-it kinacc: 6a30BbIi ypOBEHb: YUEOHUK; 15-¢€
u3nanue, nepepadorannoe MakapsrueB FO.H., Munarok H.I'., Hemkor K.U. u
np.; nox peaakmueit TenskoBckoro C.A. AKImoHEpHOE OOIIECTBO

«M3marenscTBO «IIpocBenieHne»

METOINYECKHUE MATEPHUAJIBI JIJ151 YUUTEJIA
Metoanueckue pekoMmenaamnuu s 7-9 knaccos /HO.M. Kossrus,

M.B.TkaueBa , H.E. ®egoposa, M.U. lllaOynun

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



1. http://interneturok.ru/

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

3. http://urokimatematiki.ru

4. http://intergu.ru/

5. http://karmanform.ucoz.ru

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

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



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 42050279359779253213008452138721925187139460019
Bnageneuy LLyuxkan Axa KDpbeBHa
OeicTevTened C03.03.2025 no 03.03.2026



http://www.tcpdf.org

		2025-09-25T09:00:53+0500




