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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISETCS OJHUM H3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIETo
oOpa3oBaHus: OHAa 00ECIIeYMBAET U3YyUCHHUE JIPYTUX JUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOIUMO MJis
POAODKEHUS 00pa30BaHUS U B MTOBCEIHEBHOM kU3HU. Pa3BuTne y o0ydarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYUIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMATHYECKOTO MOJICITUPOBAHMS B HAyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTalliid B COBPEMEHHOM ITH(PPOBOM
obmectBe. M3ydeHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHHs HaOII0/aTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOyeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yTBepkaAcHUsA. OCBOEHUE Kypca alreOpbl 00ecreunBaeT pa3BUTHE
JOTHYECKOTO MBINUICHUSI OOYYarOMIMXCS: OHM HWCIHOJB3YIOT JCIyKTUBHBIE H
WHYKTUBHBIE PAcCyXJeHusi, 0000IIeHEe U KOHKPETU3aIlNIo, aOCTparupoBaHue U
aHanoruto. OOyyeHume  anrebpe  mpeamnoyiaraeT  3HAYMTENBHBIH  00BEM
CaMOCTOSITENIHOM  JISATENIBHOCTH OOYYaroMIMXCs, TOITOMY CaMOCTOSITENIbHOE
peleHune 3aa4 SBISETCS peann3aliueil qesTeIbHOCTHOTO MPUHIIUITA 00YYEeHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Anredpa» mjis OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE
JuHuU: «Yucaa ¥ BRIUKCICHUSN», K ANTeOpandecKue BhIPAKEHUSY, «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxmas w3 3THX colepikaTeabHO-METOTUIECKUX
JVHUHA pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJICHUCTBYS C
JPYTUMU €ro JuHusMd. B xome wu3ydeHuss y4eOHOro Kypca o0Oydaromumcs
MPUXOIAUTCS JIOTUYECKH PACCYXKJaTh, MCIOJIH30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBSI3M ¢ ATUM B MporpaMMy y4eOHOTO Kypca «Ajredpa» BKIIOYCHBI
HEKOTOpBIE OCHOBBI JIOTHKH, TPEJCTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTH4YECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIUE OBJIAJECHUIO 00YyYarOIIMMUCS
OCHOB  yHUBEPCAJIBHOTO MareMaTthdeckoro si3bika. ComepkaTenbHONW |
CTPYKTYpHOM OCOOEHHOCTBIO y4eOHOTO Kypca «AnreOpa» SBISIETCS €ro
VHTETPUPOBAHHBINA XapaKkTep.

Conmepxxanne nuHMA «YHWcTa ¥ BBIYHCICHUS» CIYXUT OCHOBOW ISt
JaNbHENIIEr0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYalOUIUXCS
JIOTUYECKOTO MBINIICHUS, (OPMUPOBAHUIO YMEHHS TOJIH30BATHCSA aITOPUTMaMHU, a
TaK)Ke MPUOOPETCHHUIO MPAKTHUYECCKIUX HABBIKOB, HEOOXOIMUMBIX JIJISl IOBCETHEBHOU
KU3HU. PazBuTHE MOHATHUS O YMCIIE Ha YPOBHE OCHOBHOTO 00IEro 0Opa3oBaHUs
CBSA3aHO C pALMOHAIBHBIMM M UPPALUOHAIBHBIMH YHCIaMHU, (HOPMUPOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM YHCIE. 3aBEPLIEHUE OCBOCHHSI YHUCIOBOU
JMHUHA OTHECEHO K CpeHeMy o01iemMy 00pa3oBaHHIO.

Copnepkanue JByX anreOpanyeckux JUHUN — « AJITeOpaniyecKue BhIPaKCHUS
U «YpaBHEHUSI U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO Y OOYyYarOIUXCS
MaTEeMaTUYeCKOro arnmapara, HeOOXOAUMOTro Ui pEIIeHUs 3aJad MaTEeMaTUKH,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4ueOHBIH MaTepuana TPYIIUPYETCS BOKPYT
palMOHANBHBIX BhIpAXKEHUN. AJredpa JEMOHCTPUPYET 3HAUCHUE MATEMAaTUKH Kak
A3bIKa JJI1 TOCTPOEHUS MATEMAaTHYECKUX MOJIEIEH, OIUCAaHMUS IPOLIECCOB U
SBJIEHUN peanpbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOASAT TaKkxKe
JanbHeillee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJIEHUE HaBbIKAMU
JNEeAyKTUBHBIX paccyxaeHuil. [IpeoGpa3zoBaHue cCUMBOJBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXKEHHUS, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPYECTBY.

Copeprxanre pyHKIMOHAIBHO-TPAPUUECKON JTMHUH HALEIEHO Ha MOJIyYeHHUE
oOy4JaronMMMCs 3HaHUM O (PYHKUMSIX KaK BaKHEMIEH MaTeMaTUYECKON MOJIENH
JUISL OIMCAHUS M UCCIEAOBaHUS pa3HOOOPAa3HBIX MPOLECCOB U SBJICHUN B MPUPOJIE
u odmectBe. M3ydeHne marepuana crocoOCTBYET PAa3BUTHIO Yy OOyYaroIIMXCs
YMEHUS UCIIOIb30BaTh PA3JIMYHBIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEACTABICHUI O POIM MaTEMATUKU B PA3BUTUH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yueOHOMy MmiiaHy B 7-9 Kkjaccax u3ydaercs YydeOHBIH Kypc
«Anre0pa», KOTOPbIA BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COIECpMaHUS:
«Yucna ¥ BBIYUCIEHHUSA», «AJreOpandeckue BBIPAKEHUSD), «YpaBHEHUS W
HEPABEHCTBA», «DYyHKIUN.

Ha usyuenne yueOHOTO Kypca «Anredpa» orBoautcs 306 yacos: 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 Hezenio).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Yucaa v BIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE M JIECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gapyroi. IloHATHe panMOHANBHOTO YHCIA, 3alucCh, CpaBHEHUE,
YHOOpSAOYMBAHUE  pAlMOHANBHBIX  uuced. Apudmernueckue JeHUCTBUS €
palMOHAJIBHBIMU YKCIIaMU. Pelenne 3amad u3 pealbHOM NPAKTUKW 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, PEIICHNE 3aa4 U3 PEaJbHON MTPAKTUKH.

[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
MIPOU3BEJCHUH, MPABUIIA PACKPBITHS CKOOOK U MPUBEAEHUS MOJOOHBIX ClaraeéMbiX.

CBoiICTBa CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

OnHouwiensl 1 MHOTOWIEHBI. CteneHb MHOTOWIeHa. CloXKeHue, BHIYUTAHMUE,
YMHOXEHHE MHOTOWICHOB. DOpMysbl COKpPAIEHHOIO YMHOXEHHS: KBaApar
CyMMBl M KBaApar pa3sHocTH. PopMmyna pa3HOCTH KBajapaToB. PaznoxkeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpPeHb YpaBHEHHWsI, MpaBWia NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCHUJIBHOCTb YPAaBHEHHUM.

JluHeniHOe ypaBHEHHE C OIHOW MEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YPAaBHEHUS, pELIEHUE JIMHEWHBIX ypaBHEHUH. COCTaBIEHHE YpaBHEHUN IO
YCJIOBHIO 3aJ1a4u. Perenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIBIO YPAaBHEHUM.

JluneiitHoe ypaBHEHHE C JIBYMs NMEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIMHEWHBIX YPABHEHUW C JBYMsI IEPEMEHHBIMHU. PellleHne CHUCTeM ypaBHEHUU
CIIocOOOM TMOACTaHOBKHU. [Ipumepbl pelieHusi TEKCTOBBIX 3a/lad C IOMOIIbIO
CUCTEM YPaBHEHUM.

DOyHKIUU



Koopaunara Touku Ha npssMou. YUnciioBble IPOMEXKYTKHU. PaccTosinue mexny
JBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpssimoyrosibHast cuctemMa koopauHat, ocu Ox u Oy. AlGcuucca U opauHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [Ipumepsl rpadukoB, 3aJaHHBIX (OPMYJIaMHU.
Utenue rpadukoB peanbHbIX 3aBucumocTed. Ilonstue Qynkuun. I['paduk
¢bynxun. CpoiictBa Qynkimii. Jluneitnas Gynkuus, e€ rpaduk. ['padux dyHximm
y = [x|. I'paduueckoe pelueHne JTUHEHHBIX YPAaBHEHHH W CHCTEM JHHEWHBIX
YPaBHCHUU.

8 KVIACC

Yucaa v BBIYMCICHUA

KBagparueiii kopeHb u3 uwucna. [lonsitue 00 uUppalMoOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJ[paTHBIX KOPHEHN U UX MPUMEHEHHUE K MPE0OPa30BAHUIO YUCIIOBBIX BHIPAXKEHUM
Y BBIUHCJIEHUSM. J|eiCTBUTEIIBHBIE YUCTIA.

CreneHb C EeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3alUCh YHCIIA.

AnreOpandeckue BhIpaKCHUSAJITeOpandecKue BbIPaKeHusl

KBagparHeiii  TpEXWwieH, pa3JIOKEHHE KBAJpPaTHOIO TPEXWIEHA Ha
MHOKHUTEIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CnoxeHue, BBIYUTAHUE, YMHOXEHUE, JeJeHUE aireOpandeckux ApoOeH.
PannonaiibHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

VYpaBHeHUsI 1 HEPABEHCTBAY pABHEHMSI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysia KOpHEW KBAaJAPATHOTO YpaBHEHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIINXCS K JIMHEMHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-parMOHAIBHBIC YPABHEHHUS.

['padrueckas uHTEpHpeTaAlIv YPAaBHEHUN C IBYMS MIEPEMEHHBIMU U CUCTEM
JIVMHEMHBIX ypPaBHEHUW C JABYMsl I€pEMEHHbIMHU. lIpumMepnl pemeHus cucTem
HEJIMHEUHBIX YPABHEHUM C IByMS IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HepaBEeHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

OyHKIMNPYHKIMH

[Tonsitue Qynkmuu. OOIacTh OMpeAeNeHus W MHOXECTBO 3HAYCHHM
byukiuu. CiocoOsl 3aaHus PYHKIIHM.

I'paduk ¢ynkuuu. Utenwe cBorcTB GyHKIUU 1o €€ rpaduxy. IIpumeps
rpadukoB GyHKIHMA, OTPaXKaIOIIUX peabHbIE MPOIECCHI.



DYHKIMK, OIMKMCHIBAIONIME TMPIMYI0 H OOpaTHyIO MPOMOPIHOHATbHBIE
3aBuCHMOCTH, UX rpadukn. Oyukuun y = x2, y = x3, y = \x, y=|x|. Ipaduueckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

9 KITIACC

Yucsia ¥ BIYMCICHUS

PannoHnanbHble 4MCla, UPpalMOHATIbHBIE YMCIIA, KOHEYHbIE U OECKOHEUYHbBIE
JeCATUYHBIE APoOU. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
KaKk OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOMN MPSAMOI.

CpaBHEHHE JIEWCTBUTENIBHBIX YHCE, AapUPMETHUYECKHUE JEUCTBHUS C
JEACTBUTEILHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKPYXKAIOLIETO MHpA, JJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroLIeM MHUpE.

[TpubnnKEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpyTriieHHe
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JInnenHoe ypaBHeHue. Penienne ypaBHEHUN, CBOASIIMXCS K JUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemieHne ypaBHEHUMN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEeW U YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-palMOHAIBHBIX YpaBHEHUI. PerieHue TEKCTOBBIX 3ajiay
aNredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMsl IEPEMEHHBIMU M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYyMS NIEPEMEHHBIMU. PellieHne cCUCTEM JBYX YpaBHEHUH,
OJIHO W3 KOTOPHIX JIMHEHHOe, a Japyroe — BTopoi cteneHu. ['paduueckas
MHTEPIIPETaLNs CUCTEMBI YPABHEHUN C IBYMs IEPEMEHHBIMH.

Perenne TeKCTOBBIX 3a71a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHou. PemieHue cucrem
JIMHEMHBIX HEPABEHCTB C OAHOM TniepeMeHHOW. KBaapaTHele HepaBeHCTBaA.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMHU.

OyHKIMNPYHKIMH

KBanpatnunas ¢yskuus, e€ rpaguk u cpoiictBa. [lapaGona, koopauHaThl
BEPIINHBI apadoJIbl, 0Cb CUMMETPHUH MAPAOOJIBI.

I'paduxu dyskmmit: y =kx, y=kx + b,y =k/x, y =x3, y =Vx, y = [x| , u ux
CBOWCTBA.



YucnoBele  mociaeAoBaTEIbHOCTUYUHMCIOBBIE  MOCAEI0BATEIBHOCTH M
Nporpeccuu

[loHATHE YMCIIOBOM TMOCIEAOBATEIBLHOCTH. 3a/laHUE TIOCJIEI0BATEIIbBHOCTH
pEKyppeHTHOH dhopMyIioi 1 HOpPMyYJIIOi n-TO YICHA.

Apudmerrueckass U reoMerpuyeckas mnporpeccur. OopMysbl n-TO YieHa
apu(PpMETUIECKON U TeOMETPUUECKON MPOTrPECCUil, CyMMbI TIEPBBIX 71 YJICHOB.

N3o0paxkeHne 4jiaeHOB aprU(METHUYECKOH M TeOMETPHUYECKOM IPOTrpecCHid
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHEHIHUAIBHBIN POCT.
CI1oKHBIE IPOLIEHTBHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMMmbl y4yeOHOro Kypca
«Anredpa» XapaKTEepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

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

2) rpaxaaHCKoe U AyXOBHO-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), TOTOBHOCTBIO K 00OCYXAEHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKH, OCO3HAHHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX ITPUHLHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PEIICHUM MPAKTUYECKUX 3aaad
MaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIMHON MNpodecCHOHaIbHOM
NESTEIIbBHOCTH M Pa3BUTHEM HEOOXOIUMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBUAYATbHON TPAEKTOPUM 00pa30BaHuUs U AKU3HEHHBIX 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 UYeIOBEUYECKOM
NEeATEIbHOCTH, 3TAaNoOB €€ pa3BUTHA U 3HAYMMOCTHU JJIA PA3BUTHS LUBUIU3ALNH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYypOH KakK CPeACTBOM
IIO3HAHWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuueckoe Bocnutanue, GopMHpPOBaHHE KYJILTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJIy4Yns:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTHYeCKUE 3HAHUS B HHTEPECaX CBOETO
3I0POBbS, BEACHUS  3J0pOBOro  oOpa3a KU3HHM  (30pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHPOBAHHOCTHIO HaBbIKa pedICKCUH, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa IPYyroro 4eJoBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUMW IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXKAIOIICH Cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX MOCIEICTBUI JIsI OKpPY’KaroIeld cpeabl, OCO3HAHHEM
r100aIbHOTO XapaKTepa 3KOJIOTHYECKHUX MPOOJIEM U MyTEeH X pelieHus;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJOBHSAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JIEITeIIbHOCTh, B TOM YHCJIC
YMEHHE YUYUTHCS Yy JPYTHUX JIOJIeH, MPUOOpETaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIHpOBaTh UEH, TIOHSITHS, TUTIOTE3bl 00 O0BEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMITETEHTHOCTEH, TUIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMil0, BOCIPUHHMATH
CTPECCOBYIO CHTYAaIlMI0 KaK BBI30B, TPEOYIONUNA KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbIE pEIICHUs] W JeWUCTBUSA, (GOPMYJIHMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble Jlornueckue JaeicTBuA:

e BBIBJISATh U XaPAKTEPU30BAThH CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TIOHATHM, OTHOLICHUM MEXIy MOHATUIMHU, (HOPMYIUPOBATH
ONpPEAEICHUS] TOHATUM, YCTAHABIMBATh CYLIECTBCHHBIM  IPU3HAK
KIaccu(uKanyu, OCHOBAHUSA JUIsi OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

e BOCHPUHUMATH, (HOPMYIMpPOBaTH U  NPEOOPA3OBBIBATH  CYXKICHMUS:
yTBEPJUTEIbHbIC W OTpHUIIATENIbHbIC, €IWHUYHBIC, YaCTHbIE W OOIIHE,
YCJIOBHBIE;



BBISIBISITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTuBopeursi B (akTax, AaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX,
npemjiaraTb ~ KPpUTEPUM UL BBIABICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

JienaTh BBIBOABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
IPOTUBHOIO), MPOBOJUTH CAMOCTOSITENIbHO HECJIOXKHBIE JOKa3aTEJIbCTBA
MaTeMaTHUYECKUX (PaKToOB, BBICTpaMBaTh AapryMEHTALMI0, IPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Croco0 pemeHus ydyeOHOW 3aaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB peELIEHUs, BBIOMpaTh HauOoyee MOAXOASAINMA C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

UCIIONIb30BaTh BOIMPOCH! KaK HCCIEAOBATEIbCKUN HHCTPYMEHT MO3HAHUSA,
(bopMynupoBaTh BONPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpoOIemMy,
CaMOCTOATENIbHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (OpMUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3UIIMIO, MHEHHE;

IPOBOAUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IIJIaHY HECJIOXKHBIN
OKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEH MAaTEMaTUUYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXy coOOiMt;

CaMOCTOATENLHO (POPMYJIMPOBATH 000OIIEHNS U BBIBOJIBI 110 pe3yJbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHHIA;

POTHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, a TAKKE BbIABUTATH
IPEIOJIOKEHHUS O €T0 PAa3BUTUHU B HOBBIX YCIIOBUSIX.

Pa6ora c undopmanueii:

BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTh WH(MOpPMAIUH, TaHHBIX,
HEOOXOUMBIX JIJISl peUIeHU 3a1a4H;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB U (POPM MPEACTABICHHUS;

BBIOMpATh (opMy TMpeACTaBiICHUS HWH(DOpPMAIMM U WILTIOCTPUPOBATH
peliaemMble 3aJadyd  CXeMaMH, JuarpaMMaMmH, WHON rpadukod U HX
KOMOHMHAIUSIMU,

OIICHWBATh HAAEKHOCTh WH(OOPMAIMU TIO KPUTEPHUSM, MPEIIT0KECHHBIM
YUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKaTHBHBIE YHMBEpPCAJbHbIE y4eOHbIe JeHCTBHS:



BOCIpUHUMATh H  (OPMYIHUPOBATh CYXJICHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LEJIAIMH OOIIEHHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHUS IO
X0y pelleHus 3a7aui, KOMMEHTUPOBATh ITOTY4YEHHbIN pe3yibTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs, COIOCTAaBIATh CBOM CYXKIEHUS C CYXICHHUSAMH JIPYyTUX
YYaCTHUKOB JHajlora, oOHapyUBaTh Pa3IMYUE€ U CXOACTBO IMO3UIMI, B
KOPPEKTHOM popme popMyIUpOoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHHUS;
IPEACTABIATh  pPE3yJbTaThl  PEIICHHWS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1ay PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HCHOJB30BaTh  IPEUMYyINECTBA  KOMaHIHOM MU
UHAMBUIYAIbHON paboThl MpU pPEIIEHUU YUYEOHBIX MAaTeMaTH4YECKHX
3a/ay;

IPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JAOroBapuBaThCA,
0o0CyXKIaTh IPOIIeCC U Pe3yabTaT paboThl, 00001IaTh MHEHHUS HECKOIBKHUX
JIIOJICH;

y4acTBOBaTh B TpyHmoBbIX (opmax pabotsl (00cyxkneHus, oOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIpYyTU€), BBINOJHATH CBOKO YacTb
pa®oTHl U KOOPAUHUPOBATH CBOU JEHCTBUS C IPYTUMH YJI€HAMH KOMAaH/IbI,
OLICHMBATh Kauye€CTBO CBOET0O BKJIaJa B OOMIMIA MPOAYKT MO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATEJIBHO COCTAaBJIAThH IUIaH, AJITOPUTM PELICHUs 3aJa4d (MU €ro
4acTh), BBIOMpATh CIOCOO pEIIeHUs C y4ETOM HMEIOIINXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTHUPOBATH
BapUAHTHI pEeUICHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

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

NpEeABUJIETh TPYAHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTh TMPH pEHICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, HAMICHHBIX ONMTUOOK, BHISIBJICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AECATEIBHOCTU MOCTABICHHOW IEIU
U YCJIOBHSIM, OOBSICHSITh TIPUUUHBI JOCTIKECHUS WM HEJOCTIKCHHUS T1ETTH,
HAXOJUTh OMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATBI

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

Yuciia 1 BLIYMCTIEHUS

BrImiotHITh, coYeTas YCTHbIE WM THChMEHHBIE TPUEMBI, apuPMeTHIECKUuE
JEHUCTBUS C PAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YHUCIOBBIX BBIPAKEHUM, MPUMEHSATH pPa3HOOOpa3HbIE
CIOCOOBI U MPUEMBI BBIYUCICHUS 3HAYEHHUI JTPOOHBIX BBIPAKEHUM, COIEPIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.

[lepexoguTh OT oAHON (HOPMBI 3alMCH YUCEN K APYyroi (mpeoOpa3oBbIBaTh
NECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JCCATUUHYIO IPOOB).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyIJIsITh YnCHa.

BBINOMHATS TPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUMCICHUHN, OIEHKY 3HAUYCHUI
YHUCJIOBBIX BbIpaKCHUI. BBIMOTHATH ACUCTBUS CO CTENEHAMH C HATypaJlbHBIMU
MOKa3aTeJISIMH.

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

PemaTte mpakTUKO-OpUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIUYMH, MPOTOPIMOHATBHOCThIO BEJIMYMUH, MPOILEHTAMH, WHTEPIPETUPOBATH
pe3ynbTaThl pelieHus 3aa4 ¢ Y4ETOM OTPaHWYCHUH, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpuBaEeMbIX OOBEKTOB.

AuredpanvyecKue BbIPAKEHUA

Hcnonb3oBaTh anreOpandyecKkyto TEPMUHOJIOTHIO U CHUMBOJIUKY, PUMEHSThH
e€ B Ipoliecce OCBOEHUS yueOHOro MaTepuaa.

HaxonuTe 3HadeHUS OYKBEHHBIX BBIPAKCHHA TPH 3aJaHHBIX 3HAYCHUIX
MIePEMEHHBIX.

Beimonuate  mpeoOpa3oBaHus — IIEJOTO  BBIpAXEHHUS B MHOTOWICH
MIPUBECHUEM TTOJIOOHBIX CJIATa€MbIX, PACKPBITHEM CKOOOK.

BhITIONHAT, yMHOXKEHHE OJIHOWIEHA HA MHOTOWICH M MHOTOYJIeHa Ha
MHOTOYJICH, TPUMEHATH (hOPMYJIbl KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCyllecTBIIATh PA3JI0KEHUE MHOTOWICHOB HAa MHOXHUTEIM C TOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIEro MHOXWTENS, TPYNIHPOBKH  CIIAaraeMbIX,
npuMeHeHus: (POPMYJIT COKPAIIEHHOTO YMHOKCHHSI.

[TpumensaThs nmpeodpa3oBaHUs MHOTOWICHOB JJIsSI PEIICHUST PA3TUYHBIX 3a/1a4
U3 MaTeMaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb3oBaTh CBOWMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTEJSIMU IS
npeoOpa30BaHUs BHIPAKCHUH.



YpaBHeHNS U HEPAaBEHCTBA

Pemars JiMHEMHBIE YpaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSA IpaBUiIa
[Iepexo/1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCHIBHOMY eMy. [IpoBepsaTs, sABisieTCS
JIM YUCJIO0 KOPHEM YpPaBHEHUS.

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

[TonOupaTe mnpuMepbl Map 4YHUCEN, SBIAIONIMXCS PEIICHHEM JUHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMM.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaUK JUHEHHOTO YpaBHEHUS C
JBYMsI TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, TPUBOJUTH MPUMEPHI PEIICHUS
YPaBHEHUS.

Pemiath cuctemsl IBYX JIMHEHHBIX YpPaBHEHUN C ABYMS NIEPEMEHHBIMU, B TOM
quclie rpa@uiecKu.

CocraBisTh W peuiaTh JUHEMHOE YpaBHEHHE WM CUCTEMY JIMHEHMHBIX
YPaBHEHMM II0 YCIOBHUIO 33Ja4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYEHHBIN pe3yJIbTar.

DOyHKIUU

N300pakath Ha KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIHNE 33 JaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KH, HHTEPBAJIbL, 3alIMCHIBATh YUCIOBBIE IPOMEXKYTKHU Ha
anreOpanyecKkoMm si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAWHATAM,
CTpouTh rpaduiku TUHEHHBIX GyHKIMNA. CTpouTh rpadux GyHKINUU Y = |X|.

OnuceiBaTh C TMOMOIIBIO (GYHKIHUNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMUMHAMU: CKOPOCTb, BpEMs, PAaCCTOSIHUE, L€HA, KOJMYECTBO, CTOUMOCTb,
MIPOU3BOAUTENILHOCTD, BpeMsl, 00BEM paOOTHI.

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

[Tonnmate rpadudeckuii crocod MPEACTABICHHUS W aHalW3a WHOOpMaIuHy,
W3BJICKATh U UHTEPIPETUPOBATH HH(MOPMAITHIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xoHiy oOydenuss B 8 kJjacce oOydYaromuiicss TMOJMYYUT CICIYIOIIHUE
MIPEAMETHBIE PE3YIIBTATHI:

Yucaa v BBIYMCICHUSA

Hcnonb30BaTh HayajdbHbBIE MPEACTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX
YuCcel JUIsl CPAaBHEHMSI, OKPYTJICHUSI U BBIUMCIIECHUHN, N300paxaTh J1eWCTBUTEIIbHbBIC
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpumensaTe moHATHE apuUdMETUYECKOTO KBAJPATHOTO KOPHS, HAXOIWTH
KBaJ[paTHbIE KOPHHU, UCIOJIb3Ysl MPU HEOOXOJUMOCTH KaJbKYJSTOP, BBITOIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJIEPKAIIUMX KBaApaTHbIE KOPHU, HCIIOJIb3Ys
CBOMCTBA KOPHEM.



Wcronp30BaTh 3amucu OOJIBIIMX M MAJIBIX YUCET C MOMOIIBIO JCCATHIHBIX
npoOeit u creneneit yucna 10.

AJiredpanyeckue BbIpaKeHHUs

[IpuMeHsATh TMOHSATHE CTENEeHU C IEeJbIM TOKa3aTelieM, BbBIIOJHSITh
npeoOpa3oBaHus BbIpAXKEHUH, COAEPKAIIUX CTEICHH C LIEJIBIM MOKa3aTesIeM.

BBITIONHITE TOXIECTBEHHBIE MPE0oOpa30BaHUs PANMOHATLHBIX BBIPAKCHUIN
Ha OCHOBE MPaBUJI ACHUCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMu APOOsSIMHU.

PackianbiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[IpumeHsTh npeoOpa3oBaHMs BEIPAKEHUN JIJIs1 pEIICHUS PA3IMYHBIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

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

[IpoBouTh MpocTeiiiiie Uccae0BaHusl ypaBHEHUN U CUCTEM yYpaBHEHHM, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUUeCKuX MpeICTaBlIeHNH (yCTaHABIMBATh, UMEET
JU ypaBHEHWE WM CHCTEMa YPaBHEHUW pEIICHUS, €CIId HUMEET, TO CKOJbKO, U
npouee).

[TepexoauTh OT crnoBecHOW (OPMYIMPOBKH 3amadul K €€ anreOpandeckoit
MOJIEId C TIOMOIIBIO COCTaBJICHUS YPAaBHEHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aa4H MTOTYYCHHBIN pe3yIbTarT.

[IpuMeHSATh CBOWCTBA YHCIOBBIX HEPABEHCTB I CPaBHEHUS, OIICHKH,
pellaTh JMHEWHBbIE HEPABEHCTBA C OJHOW NEPEMEHHOM U UX CUCTEMBI, J1aBaTh
rpauyuecKyr0 WUTIOCTPAIIUI0 MHOXKECTBA PEIIEHWH HEpPaBEHCTBA, CHUCTEMBbI
HEPaBEHCTB.

DOyHKIUU

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TIOHITHS M SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O03HAYCHWsI), OMPEACNITh 3HAUYCHHE (YHKIUU TIO 3HAYCHUIO
apryMeHTa, ONPEeAeNIATh CBOWCTBA (PYHKITMHU 10 €€ rpaduKy.

Crtpoutsb rpaduku daeMeHTapHBIX QYHKIIUNA BUJIA:

y=k/x,y =x2, y = x3,y = [x|, y = VX, onuceIBaTh CBONCTBA YHCIOBOI
dbyHKkIUHU 110 €€ TpaduKy.

K koHmy oOyuenuss B 9 kiacce 0OydaroIIMHCA TMOJYYUT CIETYIOIINE
MPEIMETHBIC PE3yJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBAaTh M YIIOPSIIOYMBATH PAIIMOHAJIBHBIE U UpPAIMOHAIbHBIE YHCIIA.

BoInonHATh  apupMeTHYecKue JEeUCTBUS € palUMOHAIBHBIMU YHCIAMH,
coueras YCTHbIE W TIMCbMEHHBIE TPUEMBI, BBHINIOJHATH BBIYUCICHUS C
UPpAMOHATHHBIMH YHCIIAMHU.



Haxomute 3HaueHHWs CTENEHEW C MENbIMU I[OKa3aTeassMU W KOPHEW,
BBIYHCIISITh 3HAYCHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyIJisITh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MNPUKHUAKY pe3yjbTara
BBIYUCJIEHU, OLIEHKY YHCIIOBBIX BBIPAKCHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE U KBaJpaTHBIC YPABHEHUS, YPABHECHUS, CBOASIIMECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIEC YPABHEHUS.

Pemate cucrtemsl IBYX JIMHEMHBIX YPAaBHEHUN C JABYMS NEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SABJISIETCS JTUHECUHBIM.

Pemate TekcTOBBIE 3aauM  ainreOpauvyeckKuM CIocOOOM C  MOMOIIBIO
COCTAaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JYM ypaBHEHUE WJIM CUCTEMA YpPAaBHEHUU DPELICHHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaTh
pPEIICHUE HEPABECHCTB HA YUCIOBOW MPSIMOMW, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJpaTHOE HEPABEHCTBO, U300paxaTh pEIICHHE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMChIBATh PEIIEHUE C TOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEILIEHUH PA3JIWYHBIX 3a4a4.

DOyHKUMHA

Pacno3naBath (PyHKIMM U3y4YeHHBIX BHJOB. [loKa3biBaTh CXeMaTUYECKH

pacIojIoXeHNe Ha KOOPJAMHATHOW TJIOCKOCTH rpadukoB QpyHKIMNA BUOA: y = kX, y
=kx+b y=kix,y=a2 +bx+c y=x3, y=3Vx, y= |x|, B 3aBHCHMOCTH OT
3HaYCeHUN KOA()PUITMEHTOB, OMMCHIBATH CBONCTBA (DYHKITHIA.

Crpouth U M300paXaTh CXEMaTHYECKU TpaduKU KBaJAPATUUYHBIX (DYHKIIHA,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUM 1O UX TpaduKaM.

Pacno3naBaTh KBagpaTHuHy0 (QYHKIHUIO 10 (HopMyIie, MPUBOIUTE TPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaqbHON KU3HU, PU3UKU, TEOMETPHUH.

Yuc/ioBble MOCIEA0BATEIHLHOCTH U IIPOrPeCCHH

Pacno3naBaTh apu(METHUYECKYI0 U TEOMETPUYECKYIO0 TMPOrpeccud Npu
Pa3HBIX CIIOCO0aX 3a/IaHMUs.

BbINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (OpMYT N-ro 4jieHa
apu(pMeTHYeCKO U reOMETPUUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX N UJIEHOB.

N300paxaTh WIEHbl IOCJIENOBATEIbHOCTH TOYKAMHM Ha KOOPAMHATHOU
IJIOCKOCTH.



Pematp 3agaun, CBA3aHHBIE C YHUCIOBBIMH IOCJIEI0BATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4U U3 PEATbHOM >KM3HU (C MCIIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudpoBbIe
Ne o/ P Konrpoabubie IIpakTHueckue (mupp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
| Yucia u BeIYKCIICHUS. PalinoHaibHbIE 75 1 bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 1
2 AJIredpantieckue BLIpakeHis 7 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
3 Y PaBHEHNS U HEPABCHCTBA 20 I https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
K ) 24 1
4 OOPAMHATI H rpaguich. DyHKiin https:/m.eds00.ru/7f415b90
bu6mmoreka [JOK
1
> TosToperne 1 06obmenne 6 https:/m.eds00.ru/7f415b90
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 5 0




8 KVIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM undposbie
Ne i/m P Konrposbnbie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
b K
1 Yucna u Beruncnenus. KBajapatabie KOpHU 15 nomotexa LO
https://m.edsoo.ru/7f417af8
) Uucna u Berunciaenus. CTENeHb ¢ 1eTbIM 7 bu6mmoreka [IOK
IoKa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaXKEHUS. 5 | bubnuoreka [IOK
KBanpaTnsiii TpEX4iieH https://m.edsoo.ru/7f417af8
4 AnreOpandyecKkue BbIpaKCHUS. 15 1 bubnnoreka [JOK
Anrebpanyeckast 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 | bubnuotexa [JOK
ypaBHEHHU https://m.edsoo.ru/7f417at8
6 VYpaBueHus u HepaBeHCTBa. CHUCTEMBI 13 bubnnoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 v .H 12 1
paBHEHHS U HepaBeHCTBA. HepaBeHcTBa hitps-//m.cdsoo.ru/7f417af8
bu6mmoreka [JOK
8 o .0 5
YHICHIH. LCHOBHbIC HORATHA https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
9 o Y 9
YHKIBH. Hucrosbie GynKimn https://m.edsoo.ru/7f417af8
10 [ToBTOpenHue u 06o0IIEeHNEe 6 2 bubmorexa LOK
https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/m P Konrpoabnbsie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypcsbl
| Yucna v Beruncienus. JleiicTBUTeIbHBIC 9 bubnuorexa [IOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUS C 14 | bubnnorexa [JOK
OJHOM NEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 | bubnmorexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
. 16 1
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa hitps//m.cdsoo.ru/7f419d08
bu6mmoteka IIOK
1 1
. Py 6 https://m.eds0o.ru/7£419d08
bu6nunorexa LIOK
q 1 1
6 HCJIOBBIE ITOCJIEA0BATEILHOCTH 5 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o6o0IIeHNE, CUCTEMATH3ALHS 18 | bubnmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 6 0







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonuyectBo yacos DJIEeKTPOHHbIE
Ne ara udpossbie
/i Tema ypoxa Beero Kontpoabubie IlpakTuueckue deSyquHH :)Iﬁlil;I;OBaTeJILHbIe
padoThbI padoThI pecypes:
1 [TonsiTHE panMOHAIIEHOIO YUCIa 1
) Apudmernueckue T1eUCTBUS C 1
parMoHaIbHBIMU YHCIIAMHU
3 Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIIAMU
4 Apudmernueckue neiicTBus ¢ |
paIMoHaIbHBIMU YHCIIAMU
5 ApudmeTndeckue IeiCTBUS C 1
paIMoHaILHBIMU YHCIIAMHU
6 ApudmeTndeckue IeiCTBUS C 1
paloHaIbHBIMU YHCIAMU
7 CpaBHeHue, ynopsiJouuBaHue |
paIMOHATILHBIX YHCE
8 CpaBHeHue, ynopsjouuBaHUE 1
paIMOHATBHBIX YHCE
9 CpaBHeHue, yIOpsSI0UYUBaHUE 1
paIMOHATBHBIX YHCE
10 CreneHb ¢ HATYpaTbHBIM 1 bubnmoreka [JOK
rnokasarejieM https://m.edsoo.ru/7f4211de
11 Crenenb ¢ HaTypaJlbHBIM | bubnmoreka [JOK

IIOKa3aTcjIeM

https://m.edsoo.ru/7f421382




12 CrteneHb ¢ HATYypaJIbHBIM bubnnoreka [HOK
rokasarejieM https://m.edsoo.ru/7f42154e
13 Crenensb ¢ HaTypaJIbHBIM bubmmoreka [JOK
oKasarejieM https://m.edsoo.ru/7f4218be
14 CreneHnsp ¢ HaTypaJIbHBIM
MoKa3aTeiemM
15 Pemenrie ocHOBHBIX 3a/1a4 Ha JpooOH,
MIPOLICHTHI U3 PEaTbHOUN NMPAKTHKU
16 Pemennie oCHOBHBIX 3a/1a4 Ha JpooH,
MIPOLICHTHI U3 peaIbHOM MPAKTUKU
17 Pemenrie 0oCHOBHBIX 3a/1a4 HA JPOOH,
MIPOLICHTHI U3 PeaTbHOU MPAKTHKU
18 Pemennie oCHOBHBIX 3a/1a4 Ha JpooH,
MIPOLICHTHI U3 pPeaIbHOMN MPAKTUKU
19 [Ipu3Haku AeIUMOCTH, PA3I0KEHUS
Ha MHOXUTEJH HATYPaJIbHBIX YHCEI
20 [Ipu3Haku AeMMMOCTH, PA3I0KEHUS
Ha MHOXHUTEJIM HATYPAJIbHBIX YUCEI
71 Peanbnbie 3aBucumoctu. [lpsmas u
oOpaTHas MPOMOPLUUOHAIEHOCTH
” Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHas MPOMOPIUOHATEHOCTH
” Peanbupie 3aBucumoctu. [Ipsimas u
oOpaTHast IPOMOPIIMOHATBHOCTH
4 Peanbnbie 3aBucumoctu. [lpsimas u
o0OpaTHas MPOMOPIUOHATEHOCTH
)5 KonTponbhas pabota no teme

"PanuoHanbpHbIE ynciia'




bu6mmoreka [IOK

26 BykBeHHBIE BBIpaKEHHUS
Y P https://m.edsoo.ru/7f41feec
27 DopmyJsl
28 DopmyJibl
79 [Tepemennsbie. JlonycTuMble 3HAUCHUS
MepEMEHHBIX
[IpeobpazoBanme OyKBEHHBIX
. bubmuorexa [JOK
30 BBIPXKEHUI, pAaCKPBITUE CKOOOK U
https://m.edsoo.ru/7f41fafa
MIPUBEICHNE TTOJO0HBIX ClaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX
. bubnuorexa [JOK
31 BBIPQXEHUI, paCKPBITUE CKOOOK U
https://m.edsoo.ru/7f41fd70
MIPUBEICHNE TOIOOHBIX CIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
32 BBIPAKEHUI, pacKpbITUE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[IpeobpazoBanme OyKBEHHBIX
33 BBIPAKEHUI, pacKpbITHE CKOOOK U
MpUBEIEHNE TTOO0HBIX ClaraeMbIX
34 CBoiicTBa CTENEHU C HATYpPaIbHbIM bubnnorexa [JOK
IIOKa3aTeyieM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpPaIbHbIM bubnuotexa [JOK
IOKa3areyeM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTETICHU C HATYPaJIbHBIM bubnmoreka [JOK
IOKa3areiieM https://m.edsoo.ru/7f4218be
bubmuoreka [JOK
37 MHorouneHsl
https://m.edsoo.ru/7f42276e
38 MHorouneHsl bubmorexa HOK

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




CJ'IO)KGHI/IC, BBIYUTAHUEC, YMHOXKCHHUEC

bu6mmoreka [IOK

39 MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CioxeHue, BBIYUTaHUE, YMHOKEHUE bubmuorexa [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIYUTAHUE, YMHOKEHHE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 CinoxeHue, BBIYUTaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182
43 @opMyIIbl COKpAIEHHOTO bubnuorexa [JOK
YMHOXKEHUSA https://m.edsoo.ru/7f42432a
44 @opMyIIbI COKpALIEHHOTO bubnuoreka [IOK
YMHOXXEHUA https://m.edsoo.ru/7f42464a
45 DopmyJIbl COKPALLIEHHOTO bubnnoreka [JOK
YMHOKEHUSA https://m.edsoo.ru/7f424c12
46 ®opMyIIbl COKpALIEHHOTO bubnnoreka [JOK
YMHOXKEHHUS https://m.edsoo.ru/7f424fd2
47 DopMyJIbl COKPAILIEHHOTO bubnuoreka [IOK
YMHOXEHUSA https://m.edsoo.ru/7f4251d0
43 PaznokeHre MHOTO4YJIEHOB Ha bubmoreka [JOK
MHOXHUTEIN https://m.edsoo.ru/7f423312
49 Paznoxxenre MHOrO4JICHOB Ha bu6mmoreka [IOK
MHOXUTEITA https://m.edsoo.ru/7f4237fe
50 PaznoxeHre MHOTOYICHOB Ha bubmuorexa [JOK
MHOXHUTEITH https://m.edsoo.ru/7f4239de
51 PaznoxeHre MHOTOYJICHOB Ha
MHOKHUTEJIHN
5 KonTponbhas pabota no teme

"Anrebpanyeckue BbIpaxeHus"




VYpaBHeHue, npaBuia

53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUIIbHOCTh YPABHEHUM
JIuHeitHOe ypaBHEHUE C OJTHOM
54 MEPEMEHHOM, PEIICHUE TUHEUHBIX
YpaBHEHU
JInHeHoe ypaBHEHHE C OJJHOU
55 MEePEMEHHOM, PEeIICHUE JTUHEHHBIX bubmorexa LHOK
. https://m.edsoo.ru/7f420482
ypaBHEHUH
JInHeitHoe ypaBHEHHE C OJJTHOU
56 [IEPEMEHHOM, pelleHre JMHEWHBIX
YpaBHEHUU
57 Pemenue 3aga4 ¢ moMoIibio bubmuorexa [JOK
YpaBHEHUI https://m.edsoo.ru/7f42064e
53 Pemenue 3aga4 ¢ moMoIs1o bu6mmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f420806
59 Pemenune 3agaq ¢ momompio bu6mmoreka [IOK
YpaBHEHUI https://m.edsoo.ru/7f4209a0
60 Pemenne 3aga4 ¢ moMOIIbIO bu6mmoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f420e6e
61 JInHeliHOE ypaBHEHHE C IBYMs bubnnorexka [JOK
MEPEMEHHBIMH U €ro Tpaduk https://m.edsoo.ru/7f427c32
2 JIuHeitHOe ypaBHEHUE C IBYMS bubnuotexa [JOK
TEpEMEHHBIMH U €T0 Tpadux https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JTMHENHBIX YpaBHEHUM bubmuoreka [IOK
C IByMs [IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema IByX JIMHEHHBIX ypaBHEHUI

C ABYM: IICPCMCHHBIMU




CucreMa IByX JTMHEUHBIX YPaBHEHHI

05 C IByMs IEPEMEHHBIMU
66 CucreMa IByX JTMHEUHBIX YPaBHEHUI
C IByMsI IEPEMEHHBIMU
67 Pemenue cucrem ypaBHEeHHI bubmmorexa [IOK
https://m.edsoo.ru/7f4284de
68 Pewrenue cucreM ypaBHeHU bubmmorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUN bubmmorexa [TOK
https://m.edsoo.ru/7f4287d6
70 Pewrenue cucreM ypaBHeHU
71 Pemenne cucreM ypaBHeHu
7 KontponbHas paboTa mo teme bubnnoreka [JOK
"JIuneiinble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 KoopaunaTa Touku Ha npsiMoi bubnrorexa LIOK
https://m.edsoo.ru/7f41de76
bubnuoreka [IOK
7 HHeTOBbIE MPOMEKyTKit https://m.edsocL).Iru/7f41dff2
75 UucoBble IPOMEKYTKH
76 Paccrosinrie Mexay AByMs TOUKaMH
KOOPJAMHATHOM MPSIMOi1
77 PaccrosiHne Mexny AByMs TOUKaMH
KOOPJIMHATHOW MPSIMOI
73 [IpssMoyronbHas cucTeMa KOOpIAUHAT bubnnoreka [JOK
Ha INIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyronbHas cucreMa KOOpAUHAT bubnuorexa [IOK
Ha IUIOCKOCTHA https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3aJaHHBIX bubnmoreka [JOK




dhopmynamu

[Tpumeps! rpaduKoB, 3a1aHHBIX

https://m.edsoo.ru/7f41e8a8
bubmuorexa [JOK

81
dbopmynamu https://m.edsoo.ru/7f41ed80
20 [Tpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu
23 Urenue rpadMKOB peaibHBIX bubnnoreka [HOK
3aBUCUMOCTEHN https://m.edsoo.ru/7f41ea24
24 Urenue rpaukoB peabHBIX
3aBUCUMOCTEHN
bu6mmoreka [IOK
85 I1
OHATHC QyHKLIN https://m.edsoo.ru/7f41ef06
86 I'padux pyHkumu
bubmuoreka [JOK
87 Csoii i
BOFCTEA pyHicLli https:/m.edsoo.ru/741078
bu6mmoreka [JOK
88 Coii i
BoiicTBa ymicimii https://m.edsoo.ru/7f41f1fe
89 Jluneitnast pyHkuus bubmorexa HOK
https://m.edsoo.ru/7f427282
bu6mmoreka [IOK
e
20 HHCHas QYHKILIS https://m.edsoo.ru/7f427412
01 [Toctpoenue rpaduka TuHETHON bubnnoreka [JOK
byHKIUN https://m.edsoo.ru/7f426d1e
9 [Toctpoenue rpaduka TuHETHON
byHKIIN
93 I'padux pynkuum y =[x|
94 I'paduk pynkumu y =[x|
95 KonrtponbHas pabora no Teme bubnnorexka [JOK

"Koopaunats! u rpadpuku. OyHkimm”

https://m.edsoo.ru/7f41f50a




/ Beepoccuiickast mpoBepovYHast
paborta

96 HroroBas koHTpoOJIbHAS paboTa / 1 bubmmoreka [JOK
Bcepoccuiickas npoBepouHas pabota https://m.edsoo.ru/7f429c6¢
[ToBTOpEHNE OCHOBHBIX MOHSATUH H

97 METOJIOB Kypca 7 Kiacca, 00001IeHue 1
3HAHUU
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

bubmuoreka [JOK
98 METOJIOB Kypca 7 Kilacca, 00001IeHne 1
. https://m.edsoo.ru/7f429f32
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
bubmuoreka [JOK
99 METOJIOB Kypca 7 kiacca, 00001ieHue 1
. https://m.edsoo.ru/7f42a0e0
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHATUH U

100 METOJIOB Kypca 7 Kiacca, 00001ieHue 1
3HAaHUU
[ToBTOpEHNE OCHOBHBIX IMMOHSATUH H

bu6mmoreka [IOK
101 METO/IOB Kypca 7 Kiacca, 00001IeHne 1
. https://m.edsoo.ru/7f42a27a
3HaHUU
[ToBTOpEHNE OCHOBHBIX IMMOHSATUH H
bu6mmoreka [JOK
102 METO/IOB Kypca 7 Kiacca, 00001eHne 1
. https://m.edsoo.ru/7f42a900
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabnbsie IIpakTHyeckue A op
n/n Bcero u3ydyeHusi  oOpa3oBaTeJIbHbIE
padoThbI padoThI
pecypcsl
. bubmmoreka [JOK
1 KBanpartHblii KOpeHb U3 YHCIa 1
https://m.edsoo.ru/7f42d452
bubnnorexa [HOK
2 [TonsiTHe 00 UppaITMOHAIIBHOM YHCIIC 1 1
https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHbIe TPUOTUKECHUS |
HPPALMOHATIBHBIX YHCEN
4 JlecsiTHuHBIC TPUOTNIKCHHUS |
UPPALIMOHATIBHBIX YHCET
5 JleficTBUTENIbHBIEC YUCIIA 1
CpaBHeHHE IEWCTBUTEIBHBIX YUCET 1
CpaBHeHME 1eWCTBUTENBHBIX YUCET 1
3 Apudmernueckuit KBaapaTHbIHN |
KOpEHb
9 VYpaBHeHue Buaa x> = a 1
10 CaoiicTBa apumMeTnyecKkux | bubnuotexa [JOK
KBaJPaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
1 CgoiicTBa apuPpMETHICCKUX 1 bubnuorexa [JOK
KBaJPATHBIX KOPHEMN https://m.edsoo.ru/7f42d862
[IpeobpazoBaHme YUCTOBBIX
12 BBIPAYKEHHI, COJIEPIKALIUX 1 bubmmorexa [TOK
P > CONCPIRAtl https:/m.edsoo.ru/7f42dd26
KBaJpaTHBIC KOPHU
13 [Ipeobpa3oBaHUe YHCTOBBIX 1 bubnmnoreka [JOK




BBIPKECHHH, COJEPIKAIINX
KBaJpaTHbIC KOPHU

[Ipeobpa3oBanue YHCTOBBIX

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

. bubmmoreka [JOK
14 BBIPAYKECHMI, COJIepIKaIUX
https://m.edsoo.ru/7f42e0be
KBaJIpaTHbIE KOPHU
[IpeoOpazoBaHUe YHCTOBBIX
15 BBIPAYKEHH, COJIEPKAILNX bubmmorexa [IOK
p » CoMepaalll https://m.edsoo.ru/7f42e262
KBaJIpaTHbIE KOPHU
bu6mmoreka [IOK
16 CremneHs C 11eJIbIM TTOKa3aTeeM
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
JUIUTEIIBHOCTD MTPOLIECCOB B
OKPY’KaloIlleM MHUpE
18 CBoOIiCTBa CTETICHH C IIEJIBIM bubnuotexa [JOK
oKasarejieM https://m.edsoo.ru/7f435648
19 CBOICTBA CTEIIEHU C I[EJIBIM bu6mmoreka [JOK
rnokasareJjieM https://m.edsoo.ru/7f435648
20 CBolicTBa CTENEHHU C LIEJIBIM bubnnoreka [JOK
IoKasareyieM https://m.edsoo.ru/7f435648
21 CBOIiCTBa CTETICHH C IICJIBIM bubnuorexa [JOK
IoKas3arejieM https://m.edsoo.ru/7f43599a
” CBOIiCTBa CTETICHH C IIEJIBIM bubnmoreka [JOK
rnokasarejieM https://m.edsoo.ru/7f435ed6
23 KBanpatnslii TpéxuiieH
24 KBagpartsslii TpExuneH




25 Paznoxxenue kBapaTHOTO bubnnoreka [HOK
TpEXUWIEHA HA MHOKHUTEIHN https://m.edsoo.ru/7f42fd38
26 Pasnoxenune kBagpaTHOro bubmmoreka [JOK
TpEXWICHA HA MHOXHUTEIHN https://m.edsoo.ru/7f42£fd38
KonrponsHas pabora mo remam
27 "KBanpaTtnsie kopHu. CreneHu. bubmmorexa [IOK
. https://m.edsoo.ru/7f42ec80
KBanpatublii TpexuseH"
28 Anrebpaunyeckas 1po0b bubmorera [JOK
https://m.edsoo.ru/7f430382
JonycTuMble 3HaUEHUS
29 MePEMEHHBIX, BXOISIINUX B
anredpanvecKue BbIPaKEHUs
JlommycTrMble 3HAYEHUS
30 MePEMEHHBIX, BXOISIINUX B
anredpanvecKe BbIPaKEeHUs
31 OCHOBHOE CBOMCTBO bu6mmoreka [IOK
anredbpanveckoi qpoou https://m.edsoo.ru/7f4308e6
. bubnuotexa [JOK
32 Coxpauerne apobeit https://m.edsoo.ru/7f430a8a
33 Coxkpartienue apobeit bubmorexa HOK
https://m.edsoo.ru/7f430f44
34 Coxkpartenue apobeit bubmorexa HOK
https://m.edsoo.ru/7f430f44
35 CnoxxeHue, BBIYUTAHUE, YMHOKEHHE bubmuorexa [JOK
U JeNieHue anredpanueckux apodeit https://m.edsoo.ru/7f43128¢
36 CioxeHune, BBIYUTaHUE, YMHOKEHNE bubnuorexa [JOK
U JIeJIeHne anredpandeckux apooei 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 [TOK
Aepaatl P https://m.edsoo.ru/7f43259¢
npobu
[IpeobOpazoBanue BhIpaXKEHUH,
40 coJiepKalux anredopandyeckue bubmmorexa [TOK
AePaatl P https://m.edsoo.ru/7f432736
npobu
[IpeoOpaszoBaHue BBIpAXKEHUH,
bu6mmoreka [IOK
41 coJiepKallux anreopanvyecKue
https://m.edsoo.ru/7f432736
npodu
42 KonTponbhas padora no teme bubnnorexa [HOK
"Anrebpanueckas 1po0p" https://m.edsoo.ru/7f431d36
bu6mmoreka [IOK
43 KBanpatHoe ypaBHEeHHE
Ba/paTHOC ypasHEHH https://m.edsoo.ru/7f42eela
44 HenonHoe kBaagpaTHOE ypaBHEHUE bubmorexa HOK
P M https://m.edsoo.ru/7f42eela
45 HenonHoe kBaagpaTHOE ypaBHEHUE brbmorexa HOK
AP P https://m.edsoo.ru/7f42eela
46 ®opMya KOpHEH KBagpPaTHOIO bubnnoreka [JOK
YpaBHEHHUS https://m.edsoo.ru/7f42f158
47 dopmyna KopHEH KBaJpaTHOTO bubnuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f42£3f6
43 ®dopmyia KOpHEN KBapaTHOTO bubmuoreka [IOK
ypaBHEHHUS https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmoreia HOK

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




bu6mmoreka [IOK

30 Teopema Briera https://m.edsoo.r/7f430076
51 Pemenne ypaBHeHUH, CBOASIIMUXCSA K bubnuoreka [IOK
KBaJpaTHbIM https://m.edsoo.ru/7f43c542
57 Pewenne ypaBHeHuUM, CBOASIINXCA K bubmmoreka [JOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimme gpoGHO- bubmumorexa [IOK
paluoHaIbHEIE YPaBHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimue npobHO- bubnuoreka [IOK
pauroOHAJIBHBIE YpaBHEHUSA https://m.edsoo.ru/7f432b6e
55 Pemenue TekcToOBBIX 3a/1a4 C bu6mmoreka [IOK
MIOMOILIBIO KBa/IPATHBIX YPABHEHUI https://m.edsoo.ru/7f42f75¢c
56 Penienune TeKCTOBBIX 3a/1a4 C bu6mmoreka [IOK
ITIOMOILBIO KBAIPAaTHBIX YPABHEHUI https://m.edsoo.ru/7f42{8f6
57 KonTponbhas padbota no teme bubnuoreka [IOK
"KBagparusie ypaBHeHUS" https://m.edsoo.ru/7f4301f2
JInHeliHOEe ypaBHEHHE C IBYMs
53 MePEeMEHHBIMH, €ro TpaduK,
MIpUMEPHI PELICHUS] YPAaBHEHU B
LEJIBIX YUCIIAX
JInHeliHOE ypaBHEHHE C IBYMs
59 MePEeMEHHBIMH, €ro TpaduK,
MIPUMEPHI PELICHUS] YPABHEHUM B
LETIBIX YUCIIaX
JIuHeitHOe ypaBHEHUE C IBYMS
60 MEePEeMEHHBIMH, ero rpaduk,

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 ABYMS IIEPEMEHHBIMU

IIpumepsl pelieHns cucTemMm
HEJIMHEHHBIX YPaBHEHUN C ABYMS
IIEPEMEHHBIMU

[Tpumeps! perieHus cucTem
HEJIMHEUHBIX YPaBHEHUH C ABYMS
NIEPEMEHHBIMU

I'paduueckas MHTEpIIpETAIIS
YPaBHEHUS C IBYMs IEPEMEHHBIMU U
CUCTEM JIMHEHHBIX YPAaBHEHUH 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 €
ITOMOIIBIO CUCTEM YPAaBHEHUI

Pemrenne 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
IIEPEMEHHOMN U UX pELICHUE 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 PELIEHUE
N3o0pakeHue pemeHus THHEHHOTO
80 HEPaBEHCTBA U UX CHUCTEM Ha bubmmorexa [TOK
P . . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU TIPSIMO#
N3o006paxkeHune perieHus TMHEHHOTO
bu6mmoreka [JOK
81 HEPABEHCTBA U UX CUCTEM HaA
. . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU TIPSIMOI
KonTponbHas paboTa mo Temam
82 "HepasenctBa. CucreMbl
ypaBHEeHUH"
bu6mmorexa [IOK
83 [lonsitue pyHkIMMN
by https://m.edsoo.ru/7f433c12
24 OO6nacTh onpenenaeHus] © MHOXKECTBO bubnuotexa [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,
OTPaKAIOIINX PeabHbIE MPOLECCHI
OyYHKIMH, OMUCHIBAIOIIUE MPAMYIO U
90 06y aTE 10 TIPOTIO I/I(I)JI-I{aJIBHiIe ’ bubmmorexa LOK
PATHYIO TpOTophL https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX I'paduKu
91 l'unep6omna
b K
92 I'unep6ona nommorexa [0
https://m.edsoo.ru/7f4343e2
bu6mmoreka [IOK
93 r =x?
pacuic pyriIutin y =X https:/m.edsoo.ru/7f434572
Oyukmuun y =x2,y =x3, y=Vx,y =
94 |x|}'lr I:(pwfecxoey emeHZIe ’ Bubnrorexa LOK
> TPARIHECKoe b . 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 mpoBepouHas
pabora
Urorosas koHTposIbHAs paboTa /
. bubnuorexa [JOK
96 Bcepoccuiickas npoBepouHas
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 METOJ0B KypcOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/7f43736¢
000011eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX MOHSATUH H
bubmuorexa [JOK
99 METO/I0OB KypCOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/7f437510
000011eHE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
bubmuorexa [JOK
100 METOJIOB KypCOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/7f4376b4
000011IeHrEe 3HAHUI
[ToBTOpPEHNE OCHOBHBIX TIOHITHH H
101 METOI0B KypCcOB 7 U 8 KJIaCCOB 1 bubnmnorexa [IOK
/OB KypeoB /1 ’ hitps://m.edsoo.ru/7f436b88
000011IeHrEe 3HAHNUI
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
102 METOJOB KypcoB 7 U 8 KIIaCCOB 1 bubmmorera [IOK
/108 KYpeoB / 1 ’ hitps://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,
YMppalrOHaJIbHbIC YUCIIA, KOHEUHbIC U
OCCKOHEYHBIC NECATUYHBIC IPOOH

MHokecTBO NEHCTBUTEILHBIX YHCEI;
JIEUCTBUTEIBLHBIC YHCIa KaK
OECKOHEUYHBIE NECATUYHBIEC TPOOH

B3auMHO 01HO3HAYHOE COOTBETCTBUE
MEXly MHOXKECTBOM J€MCTBUTEIBHBIX
YHUCEI U MHOKECTBOM TOYEK
KOOPJIMHATHON IIPSMOM

CpaBHeHuE IEHCTBUTENBHBIX YHCET,
apupMeTHUECKUe eHCTBUSA C
JEHCTBUTEIIHBIMU YUCIIAMU

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

OkpyriieHne uncen

Oxpyrienue yucen

10

[Ipukuaka v OlIeHKA pe3yJIbTaTOB
BBIYUCIIEHUN

IIpukunka u oLieHKa pe3yIbTaTOB
BBIYUCIICHUN

JInnelinoe ypaBHeHue. Pemenne

bu6mumorex [IOK




YpaBHEHUH, CBOJAIIMXCS K TUHEUHBIM

JInnelinoe ypaBHeHue. Pemenne

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

11 . .
YpaBHEHUM, CBOAAIIMXCS K JIMHEMHBIM
KBanparHoe ypaBHeHue. Perienue
12 aBIfeHHﬁ c};i)z[;lmnxca K bubmmorexa [IOK
P ’ https://m.edsoo.ru/7f43c542
KBaAPaTHBIM
KBanpatHoe ypaBHeHue. Penienne
13 aBHEHUH, CBOIAIINXCSA K bubnmnorexa LIOK
P ’ https://m.edsoo.ru/7f43¢542
KBaIPaTHBIM
bubmuorexa [JOK
14 bukBaspaTHbie ypaBHEHUS
https://m.edsoo.ru/7f43c3d0
15 bukBagpaTHbIe ypaBHEHUS bubnmnorexa [IOK
P P https://m.edsoo.ru/7f43c3d0
[Ipumepsl penieHus: ypaBHEHUI
16 TPEThEN U YETBEPTOM CTENEHEN
pa3lioKEeHUEM Ha MHOXKHUTEIN
IIpumepsl perieHns: ypaBHEHUI
17 TPEThEN U YETBEPTOH CTENEHEN
pa3NoKeHHEM Ha MHOKUTEITU
13 Pemenne 1po6GHO-paiOHAIBHBIX bubnnoreka [JOK
YPaBHEHHH https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOGHO-paiioHaNIbHBIX bubmuoreka [IOK
YpaBHEHUH https://m.edsoo.ru/7f43c9b6
20 Pemienne TeKCTOBBIX 3a/1a4
anredpandeckuM MEeTO0M
)1 Pemenye TeKCTOBBIX 3a1a4
anredpandeckuM MEeTO0M
22 Pemenye TeKCTOBBIX 3a7a4




aJ'II‘G6paI/I‘ICCKI/IM METOAOM

KonTtponpHast pabora o Teme

23 " . .
VYpaBHEHUSI ¢ OHON NIEPEMEHHON
24 YpaBHeHuUE € 1ByMs IEPEMEHHBIMU U bubnnoreka [HOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
25 YpaBHeHue ¢ 1ByMsI IEPEMEHHBIMU U bubnnoreka [HOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JIMHEHHBIX YpaBHEHUI
C IByMs IEPEMEHHBIMU U €€ pelICHUE
7 Cucrema 1ByX JIMHEHHBIX YpaBHEHUI
C IByMsl IEPEMEHHBIMH U €€ pelieHue
73 Cucrema IByX JIMHEHHBIX yPaBHeHI/Iﬁ
C IByMs IEPEMEHHBIMU U €€ pEeLICHUE
29 Cucrema /1ByX JIMHEHHBIX YpaBHEHUI
C IByMsI IEPEMEHHBIMU U €€ pelICHHUE
Pemenue cucrem 1ByX ypaBHEHHH,
30 OJIHO U3 KOTOPBIX HH};{eI‘}/’Ilgoe, a ipyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d23a
— BTOPOH CTENEHU
Pemenue cucrem 1ByX ypaBHEHMI,
31 OJIHO U3 KOTOPBIX JIH};{egEOC, a 1pyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d55a
— BTOPOH CTENEHU
Pemenue cucrem 1ByX ypaBHEHMI,
32 OJIHO U3 KOTOPBIX JIMHENHOE, a Ipyroe
— BTOpPOH CTEIIEHU
Pemenue cucrem IByX ypaBHEHHIH,
33 OJIHO M3 KOTOPBIX JIMHEMHOE, a APyroe
— BTOpPOH CTENEHU
34 ['padmyeckas uHTEpIpETALUS




CUCTEMbI YpaBHEHUII C IBYyMsI
epeMEHHBIMU

Penrenne TekCTOBBIX 3aJa4

35
anreOpanvdecKuM criocobom
36 Pewienne TeKCTOBBIX 3a1a4
anreOpanyecKum crnocobom
17 KonTponbhas pabota no teme
"CucreMbl ypaBHEHUH"
18 YuciioBble HEPABEHCTBA U UX
CBOMCTBa
39 YucnoBble HEPABEHCTBA U UX bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JIvHeitHbIe HEpaBEHCTBA C OHOM bubnnoreka [JOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08
41 JIuneliHbIC HEPABEHCTBA C OJJHON bubnnoreka [JOK
MIEPEMEHHOMN U UX PEILCHUE https://m.edsoo.ru/7f43af08
42 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnunorexa [JOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08
43 CucreMbl TMHENHBIX 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 HCpaBCHCTBA U UX

bu6mmoreka [IOK

48 peurenue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBeHCTBA U UX
peleHue
50 KBanpaTHble HEpaBEeHCTBA U UX
pelieHne
['paduueckas uHTEpHIpEeTALUSL
51 ngg)BeHCTB u CI/ICTSMIz{ep:BeHCTB c bubmmorexa LOK
https://m.edsoo.ru/7f43b098
JBYyMsI IEPEMEHHBIMU
['paduueckas uHTEpIIpETALUS
52 HEPaBEHCTB U CHCTEM HEPABEHCTB C
JBYMsl IEPEMEHHBIMU
53 KonTtponpHas pabora no Teme
"Hepasencrna"
54 KBanpatuunas ¢pynkuus, e€ rpaduk u bubnuoreka [IOK
CBOICTBA https://m.edsoo.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
53 [Tapabona, KOOpAMHATHI BEPIIMHEI bubnnoreka [JOK
napaboIIbl, 0Cb CHMMETPHUH 11apadoIbl https://m.edsoo.ru/7f43a03a
59 [TapaGosa, KOOpPAMHATHI BEPIIMHbI bubnnoreka [JOK
napaboIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43alac
60 [TapaGosna, KOOpPAMHATHI BEPIIMHbI bubnuoreka [IOK

napadoIIbl, 0Cb CHMMETPHUH 11apadoIbl

https://m.edsoo.ru/7f43a31le




[TapaGosna, KOOPAUHATHI BEPIIMHbI

bu6mmoreka [IOK

01 napaboIIbl, 0Cb CHMMETPHH MapadoIbl https://m.edsoo.ru/7f43a526
& [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|
63 I'paduxu pynkmmii: 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/7{43ab84
70 [TonsTHE YKCIOBOM bu6mmoreka [JOK
[IOCJIENOBATEIbHOCTH https://m.edsoo.ru/7f43e6c6
3agaHue MociIeq0BaTEIbHOCTH
71 pPEeKyppeHTHOH popmyIioif u bubnmorexa LHOK
. https://m.edsoo.ru/7f43ebda
dbopmyI10ii n-ro wieHa
7 ApudmeTrnueckasi U reoMeTpuyecKas bubnnoreka [JOK
porpeccuu https://m.edsoo.ru/7f43ed7e
7 Apudmernueckas 1 reoMeTpuIecKas bubnuorexa [IOK
Hporpeccuu https://m.edsoo.ru/7f43f3b4
74 DopMyIIbl N-TO YIEHA bubnuorexa [IOK




75

76

77

apupMeTUIECKON U TEOMETPUUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YIEHOB

®opMyJibl N-TO YJIeHa
apupMeTUYECKON U TEOMETPUUECKON
IIPOrPecCcuii, CyMMbI IEPBBIX N
YIEHOB

@opMyIibl N-TO YJIeHA
apuQMeTUYECKOI U FreOMeTPUUECKOI
IIPOTPECCHii, CyMMBI TIEPBBIX N
YJICHOB

@opMyJIbl N-TO YICHA
apu(MeTHUECKON U reOMeTPUIECKON
IIPOrPECCUil, CyMMBI IIEPBBIX N
YJICHOB

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f43ef2c

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f0c6

bu6mmoreka [IOK
https://m.edsoo.ru/7f43{72¢

78

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f8a0

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 MOCIEA0BATEILHOCTH"

[ToBTOpEeHME, 0000IICHUE U
cHCTeMaTH3amus 3HaHuH. 3aInch,
CpaBHEHUE, JCUCTBUS C
JIeACTBUTENILHBIMU YU CIIAMU,
YUCJIOBas mpsimast

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

[ToBTOpeHue, 06001IeHUE U
cUcTeMaTH3aIlHs 3HaHUH.
OxpyriieHue, NpuoINKEHUE, OIICHKA

[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
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[ToBTOpenwue, 0600IIEHNE 1
cucTeMaru3anusa 3HaHni. Pemenme
TEKCTOBBIX 33714 apHUPMETHUESCKUM
CII0CO00M

bu6mmorexa [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
BBIPKEHUM, IONTyCTUMbIC 3HAUCHUS
[ToBTOpEeHME, 0000IIICHUE U

90 CHCTEMAaTH3alMsl 3HaHUH. bubmuorexa [JOK
[IpeoOpazoBanue anredpandecKux https://m.edsoo.ru/7f444364
BBIPKEHHM, IONTyCTUMbIC 3HAUCHUS
IToBTOpEHME, 0000IICHUE 1

03 CHCTEMAaTU3alMsl 3HaHUH. bubmuorexa [JOK
[Tpeobpa3zoBanue anredpandeckux https://m.edsoo.ru/7f4446f2
BBIPKEHHM, IONTyCTUMbIC 3HAUCHUS
IToBTOpEHME, 0000IICHUE 1

04 CHUCTEeMaTHU3alrs 3HaHU. bu6mmoreka [IOK
[Tpeobpa3zoBanue anredpandeckux https://m.edsoo.ru/7f444a94
BBIPAXEHH, TOMYCTUMbIE 3HAYCHUS
[ToBTOpenue, o6o0IIeHNE 1

05 cucremaTusanus 3HaHuil. OyHKuuu: bubnuotexa [JOK
IIOCTPOEHUE, CBOMCTBA U3YUYEHHBIX https://m.edsoo.ru/7f444¢c56
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
IIOCTPOEHUE, CBOMCTBA U3YUYEHHBIX https://m.edsoo.ru/7f44516a
byHKIHI

98 [ToBTOpenwue, 0600IEHNE 1 bubnuotexa [JOK




cucremaTusanus 3Hanuil. OyHkuuu:
IIOCTPOEHHUE, CBOMCTBA U3yUYEHHBIX
byHKIUH

[ToBTOpEHME, 0000IIICHUE U
CHCTEMAaTU3alMs 3HAHUH.

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

bu6mmoreka [IOK

99 ['padmyeckoe penieHue ypaBHEHH U ! https://m.edsoo.ru/7f445516
WX CHCTEM
IToBTOpEHME, 0000IICHUE U

100 CUCTEeMaTH3aIHs 3HAaHHUH. |
['paduyeckoe pelieHue ypaBHEHHUH U
UX CHUCTEM

101 Hroroas xouTpoasHas pabora 1

102 O6OGI£IGHI/I€ Y CHCTEMAaTHU3AIINS |
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

7 KIIACC
Kon "
IIpoBepsiemble MpeIMeTHbIE Pe3yJIbLTATHI 0CBOEHHUS] OCHOBHOI
NpoBepPsIEMOro .
00pa3oBaTeIbHON MPOrpaMMbI OCHOBHOT0 00111er0 00pa30BaHusI
pe3yJbTarTa
1 Uucna 1 BBIYUCIICHUS
. BoimonusATe, codyeras  yCTHbIE M NHUCBMEHHBIE  MPHUEMBI,
' apudmeTnuecKkue AeUCTBUS C PAIMOHATBHBIMH YUCIIAMU
HaxonuTh  3HAYCHWS  YHCIOBBIX  BBIPAXKCHHH,  MPUMEHSTH
1.2 pa3zHooOpa3Hble CIOCOObI M MPUEMBI BHIYUCIICHHS 3HAUEHUN JAPOOHBIX
BBIPKEHUH, COIepKAIUX OOBIKHOBEHHBIC U JCCSITHYHBIC POOH
[lepexomuts oOT oOmHOW (QOpPMBI 3amUCH YUCET K  JpYyrou
13 (mpeoOpa3oBbIBaTh  AECATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
. OOBIKHOBCHHYIO B JICCSITHYHYIO, B YAaCTHOCTH, B OCCKOHECUYHYIO
JECATUYHYIO 1pO0b)
1.4 CpaBHUBATH U YIIOPSAIOUYNBATH PAlIMOHANIBHBIE YUCIIA
1.5 Oxkpyriarh yncia
BBITIONHATE TIPUKUAKY W OICHKY pe3ysIbTaTa BBIYHCICHHUH, OIECHKY
1.6 3HAYEHUW YUCIOBBIX BBIPAKCHUN. BBINONHATH  JIEUCTBUS  CO
CTCTICHSIMH C HATYPaJIbHBIMH ITOKa3aTeIIIMU
- [IpuMeHSITh TNPU3HAKH JACITUMOCTH, Pa3JIOKCHWEe Ha MHOXHTEITH
' HATypalbHBIX YUCEI
Pemarp  mpakTUKO-OpUEHTHUPOBAHHBIC  3a/layd, CBS3aHHBIE C
OTHOIIICHUEM BEJIMYMH, MIPOTTOPITIMOHATEHOCTHEO BEJIMYHH,
1.8 MPOLIEHTAMHU, WHTEPIPETUPOBATh PE3YyJIbTAaThl pEIICHUs 3aJad C
y4€TOM OTpaHUYCHUM, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBIX
00BEKTOB
2 Anrebpanueckue BbIpaKeHUs
51 Hcnonb3oBath anredpandyeckyr0 TEPMHHOJOTHIO M  CHUMBOJIHKY,

MPUMEHSTH €€ B MPOLIECCe OCBOSHHSI yUeOHOT0 MaTepuaa




22

23

Haxonute 3HadeHuss OYKBEHHBIX BBIPQKEHUH TIpU  3aJaHHBIX
3HAQYECHMAX 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 PA3JI0KCHUEC MHOT'OYJICHOB HA MHOKHUTCJIN C TIOMOIIBIO
BBIHECEHUS 33 CKOOKH O6H.I€l"0 MHOXUTCJIA, TPYIIIUPOBKU CJIAracMbIX,

npuUMeHEHHsT (HOPMYJT COKPAIEHHOTO YMHOXKCHHS

2.6

2.7

3.1

32

[TpumensTh peoOpa3oBaHUsI MHOTOWICHOB ISl PEUICHUS Pa3IMYHbBIX
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

33

34

[TonOupath mpUMepsl Hap YKceN, SBISIOMIMXCS PELIeHUEM JIMHEHHOTO
YPaBHEHUS C ABYMS IIEPEMEHHBIMU

Ctpouth B KOOPIAUHATHOMN IJIOCKOCTH IpaUK JMHEWHOTO YPaBHEHUS C
JIBYMsl TIEPEMEHHBIMH; IMOJIB3YSICh TpadUKOM, MPHUBOAUTH MPUMEPHI

peuieHust ypaBHEHUs

3.5

3.6

Pemrate cuctemsl IByX JUHEWHBIX YPAaBHEHHM C JBYMS IEPEMEHHBIMU,
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. OyHKIMHA

4.1

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

YU CJIOBBIC ITPOMCIKYTKH HA aﬂre6panqec1<0M SA3BIKC




Ormeuatre B KOOpHHHaTHOﬁ INIOCKOCTH TOYKHM II0 3aJaHHBIM

4.2
KOOp/AMHAaTaM
43 Crpouth rpaduku nuHEHHBIX GyHKIHA. CTpouTh rpaduk GyHKIUN y
' = x|
OnwuceiBaTh C MOMOIIBIO (PYHKIWH HM3BECTHBIE 3aBHCHUMOCTU MEXKITY
4.4 BEIMYMHAMU: CKOPOCTb, BpPEMs, PpACCTOSHHUE, LEHY, KOJMYECTBO,
CTOMMOCTb, TPOU3BOIUTENILHOCTD, BpeMsl, 00BEM pabOThI
4.5 HaxonuTs 3HaueHune GyHKIMM MO 3HAYCHUIO €€ apryMeHTa
[lonumate rpaduyeckmii cnoco® TPEACTABICHUS W aHAIM3A
4.6 uHboOpMallMY, W3BJIEKaTh M HHTEPHPETHUPOBATh HHPOPMALUIO U3
rpauKOB peasIbHbIX MIPOLIECCOB U 3aBUCUMOCTEN
8 KIIACC
Kon .
IIpoBepsiemble peaMeTHBIEC Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
NPOBEPSIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJbTarTa
1 Yucna v BIYUCIICHUS
Wcnonp3oBaTh  HayallbHble  TNPEACTABIEHUS O  MHOYECTBE
. JNEHUCTBUTENBHBIX YUCEN JJISi CPAaBHEHUS, OKPYIVIEHUS W BBIYHCIICHHH,
' n300paxkaTh JIEHCTBUTENbHbIE YHCIIA TOYKAMU HAa KOOPIMHATHOMN
psAMON
[IpumeHsATH MOHATHE  APU(PMETUUYECKOTO  KBAJAPATHOTO  KOPHA,
- HaXOJUTh KBaJpaTHble KOPHHU, HCIONb3YsS IMPH HEOOXOAUMOCTH
' KaJIbKYJISITOP, BBINOJIHATH NPe0Opa3oBaHus BBIPAKEHUI, CoepKalux
KBaJpaTHbIE KOPHH, UCTIOJIb3Ys CBOWCTBA KOPHEN
3 Wcnonp3oBath 3amucu OONBIIMX W MalbIX YHCET C IOMOIIBIO
' JIeCATUYHBIX Apo0eil u creneneit yucna 10
2 Anrebpanueckue BbIpaXeHUs
[IpuMeHsTh TOHSATHE CTENEeHH C LEJIbIM I0Ka3aTeleM, BbBIIOJIHATh
2.1 npeoOpa3oBaHUs BBIPAKEHUH, COAEPKAIIUX CTEHCHH C IIeNIBIM
oKa3aTesem
59 BBINONHATE ~ TOXKIECTBEHHbIE  NPEOOpa3OBaHUsA  PALMOHAIBHBIX

BBIPQKEHHII HA OCHOBE IMpPAaBUJ JACHUCTBHM HAJ MHOIOWICHAMH U




anreOpandecKuMu ApoOsIMu

23

PacknanbiBaTh KBagpaTHBIA TPEXUIECH HA MHOKHUTEIN

24

3.1

3.2

33

[TpumensTh mpeoOpa3oBaHUsl BBIPAKCHHUH AJISI PEIICHHUS Pa3InYHBIX

3a/la4 U3 MaTeMaTUKH, CMEXXHBIX [IPEIMETOB, U3 PEalbHON MPAKTUKU
YpaBHeHMs U HEPABEHCTBA

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

INEPEMEHHBIMU

[IpoBomuTh mpoOCTEWIINE MCCIECIOBAHUS YPABHEHUH M CUCTEM
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€
anredpanvyecko MOJIENM C MOMOILIBIO COCTABJICHUS YpPaBHEHUS WIIU
CUCTEMbl ypaBHEHUW, HWHTEPIPETUPOBATH B COOTBETCTBUHU C

KOHTEKCTOM 33aJ1a4y MMOJyYEHHBIN pe3yIbTaT

34

4.1

[IpuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JJIsi CPAaBHEHUS, OLEHKH,
pelaTh JIMHEWHbBIE HEPABEHCTBA ¢ OJHOW NEPEMEHHON U UX CHUCTEMBI,
naBaThb  rpauuecKkyr0  WUIIOCTPALMI0O  MHOXECTBa  PELIEeHUM
HEPABEHCTBA, CUCTEMBI HEPABEHCTB

OyHKIMU

[lonuMaTh M UCHONB30BaTh (PYHKUIMOHAIbHbIE MOHATUS M  S3BIK
(TepMUHBL, CHUMBOJIMYECKHE OOO3HAYEHMsI), ONPEAENATh 3HaueHUE
(GYHKIMK 1O 3HAYEHMIO apryMEHTa, OINpPENeNsiTh CBOWCTBA (YHKIMU

o e€ rpaduky

4.2

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

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

rpaduky




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(I)MeTI/I‘IeCKI/Ie HeﬁCTBHH C pallMOHAJIbHBIMH YUCJIAMU,
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 ﬂeﬁCTBHTeHBHBIe YHnCia, BBIIIOJHATD IPUKUIKY pPE3yJibTaTa

BbI‘IPICJ'IGHHfI, OLCHKY YHCJIOBBIX BBIpa)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

22

Pemate cucreMbl 1ByX JIMHEWHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU
U CHCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPaBHEHHUE HE SABIISIETCS

JIMHENHBIM

23

24

2.5

Pemate TekcTOBBIE 3aMaun anreOpandecKuM CIIOCOOOM C TTOMOIIBIO
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)
Pemate  nuHElHBIE  HEpABEHCTBA, KBAJApPAaTHbIE  HEPABEHCTBA,

n300paXkaTh pelIeHHe HEPABEHCTB HA YMCIIOBOM MPSAMOMi, 3alHMChIBaTh

PEIICHUE C TTIOMOIIIBIO CUMBOJIOB

2.6

Pemate cucTeMBl JIMHEMHBIX HCpPaBCHCTB, CHCTCMbl HCPABCHCTB,

BKIIIOYAIOIINE KBaJpaTHOE HEPAaBEHCTBO, W300pakaTh pEIICHUE




CUCTCMbI HCPABCHCTB Ha YHCIOBOM HpﬁMOﬁ, 3aIlIMCbIBaTh PCHICHUC C

IIOMOIIBXO CMMBOJIOB

2.7

Hcnons30BaTh HEpAaBEHCTBA MIPU PELICHUH PA3JIMYHBIX 3a/1a4

3.1

DOyHKIUU

Pacno3naBarth byHKIMH W3YYCHHBIX BHJIOB. IToka3bIBaThL
CXEMaTHYECKH PacIoIOKEHUE Ha KOOPJIMHATHOH TIJIOCKOCTH rpaduKoB
¢dbynkui Buna: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

3Ha4eHUH K03()(HUITMEHTOB, OMUCHIBATH CBOWCTBA (PYHKIIUIA

3.2

[IokaspiBaTh CXEMAaTUYECKH PpACIIOJIOKEHHE Ha KOOPAMHATHOU
TUIOCKOCTH TpaduKoB GyHKUWK Buaa y = YX, y = |X| U ommCHIBaTh

CBOMCTBa (PyHKIIMIA

33

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

rpadukam

34

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 (GOpPMYNl A-TO YJIEHA
apu(MeTHYeCKol U reoMeTpUUYecKOil Mporpeccuii, CyMMbI MEPBBIX N

YJICHOB

43

N3o0paxkaTs 4iieHbI MOCAEA0BATEILHOCTH TOYKAMU Ha KOOPIWHATHOMN

TIIIOCKOCTH

4.4

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

KaJIbKYJIATOPA, HUPPOBBIX TEXHOJIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KUIIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Yucna v BBIYMCICHUS
JlpoOu OOBIKHOBEHHBIE U JECATUYHBIE, MEPEX0] OT OAHOM (OPMBI 3aIUCH
1.1 npobeit xk apyroi. IloHsATHE palMOHANBHOTO 4YHCIA, 3allCh, CPaBHEHUE,
YHOPSAA0YMBAaHUE PALIMOHATIBHBIX YHCEI
1o Apudmernueckue NeMcTBUS ¢ pallMOHAIBHBIMU YuciaMu. Pemenue 3agay us3
' peaIbHOM IPAaKTUKHU HA YacTH, Ha IpoOu
13 CreneHb C HaTypalbHBIM IIOKa3aTeJeM: OIpeleleHne, MnpeoOpazoBaHuE
' BBIPa)KEHUI Ha OCHOBE OIpENIEIeHNs, 3aUCh OOJIBIINX YUCEell
14 [IpouieHThl, 3anuch MPOLEHTOB B BUJAE ApoOU U ApoOU B BUJE MPOLECHTOB.
' Tpu OCHOBHBIE 3a/1a4 HA TPOLIEHTHI, PEILICHUE 337a4 U3 PEAJIbHON TPaKTUKU
s [IpuMeHeHNEe TPU3HAKOB  JEIMMOCTH, Pa3JIOKEHHE Ha  MHOXKHUTEIH
' HaTypaJIbHbBIX YUCEl
L6 PeanbHble  3aBUcMMOCTM, B TOM  4YHcle TMpsMas U oOparHas
' IPONOPLUUOHAIBHOCTH
2 Anrebpanueckue BhIpaXKEHUS
-1 ITepeMeHHBIE, YMCIIOBOE 3HAUEHUE BBIPAXKEHUS C IepeMeHHOU. JlomycTumble
' 3HAYEHUS IEPEMEHHBIX
55 [IpencraBnenne 3aBUCHMOCTH MEXJy BEJIMYMHAMH B BHIEC (OPMYIIHI.
' Brruucnenus mo gpopmynam
53 [IpeoOpazoBanne  OYKBEHHBIX  BBIPQKEHHUH, TOXJAECTBEHHO  pPaBHbIE
' BBIPAXKECHUS
24 CBolicTBa CTENIEHN C HAaTYpaJIbHBIM I1OKa3aTeIeM
Y OpnHowieHbl U MHOrousneHsl. CreneHp MHorowieHa. Clio)keHHE, BBIUMTAHUE,
' YMHOKE€HUE MHOTOWJIEHOB
06 @DopMyJIbl COKpaNIEHHOIO YMHOKEHHUS: KBaApaT CyMMBI M KBaJpaT Pa3HOCTH.
' @®opmyJsia pa3HOCTH KBaApaToB. Pa3inoxeHne MHOrOWIEHOB HA MHOXKHUTEIN
3 YpaBHeHus




VYpaBHeHUe, KOpEHb YpaBHEHHUs, IpaBWia NPeoOpa3oBaHMs ypaBHEHUS,

> PaBHOCUJIBHOCTb YPaBHEHUU
32 JluHeitHoe ypaBHEHHME C OJHOW NEPEMEHHOW, YUCIIO KOPHEH JIMHEHHOTO
' YpPaBHEHUS, PEUIEHUE JIMHEUHBIX YPAaBHECHUI
13 CocraBieHre ypaBHEHUI 110 YCJIOBHIO 33/1a4yd. PelieHue TEKCTOBBIX 3a/1ay C
' MIOMOILBIO YPaBHEHUI
34 JluneliHoe ypaBHEHHE C IBYMs ITIEPEMEHHBIMU U €r0 Tpaduk
CucremMa JByX JIMHEWHBIX ypaBHEHHH C JByMs IEepeMEHHbIMU. Perienue
3.5 CHCTEM YpPaBHEHUH CIOCOOOM MOJCTaHOBKHU. [IpuMephl pemeHusi TeKCTOBBIX
3a/1a4 C IOMOILIBIO CUCTEM YpaBHEHUU
4 Koopaunats! u rpadpuku. OyHKIIH
4.1 Koopaunara Touku Ha npsMon
42 Hucnossle TPOMEKYTKH. PaccTossHue MeXIy AByMs TOUYKaMU KOOPJIMHATHOMN
' MPAMOM
43 [TpsimoyronbHasi cuctema koopauHat, ocu Ox u Oy. Abcuucca U opAMHATA
' TOYKH Ha KOOPJAUHATHOM MJIOCKOCTH
44 [Ipumeps! rpadukoB, 3agaHHbIX GopMylaMu. UTeHue rpaukoB peasbHBIX
. 3aBUCUMOCTEN
4.5 [Honstne pynkuuu. I'paduk pynkunu. CoiicTBa QyHKIMMA
4.6 Jluneitnas @ynkuus, e€ rpaguk. I'papuk pyHKIum y = |x|
47 I'paduueckoe pemieHne JUHEHHBIX YpaBHEHMM U CHCTEM JIMHEHHBIX
' ypaBHEHUNU
8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Uucna v BBIYUCIECHUS
- KBagparubiii kopeHb u3 uucna. IloHsTHe 00 HppalMOHAIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS HPPALUOHATIBHBIX YHCEN
CgoiicTBa apudMETHYECKHX KBaJIpaTHBIX KOpPHEH W HMX MPUMEHEHHE K
1.2 MpeoOpa30BaHUI0 YUCIIOBBIX BHIPAXKCHUN U BBHIYUCICHUSAM. J[eHCTBUTEIbHbBIE
yucna
1.3 CreneHsb C 1enbIM MokaszaTesneM u €€ cBoiicTBa. CTaHIapTHAs 3aMKUCh YUCa




Anrebpanueckue BbIpaKESHUs

2.1 KBanpaTHblii TpEXWIEH, pa3I0KEHUE KBAAPATHOTO TPEXWICHA HA MHOXKUTEIN
2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO aJireOpanveckon qpoou
2.3 CrnoxeHue, BBIYUTAaHUE, YMHOXKEHHE, JICJICHNE alNre0pandeckux apooei
24 PannonanbHble BbIpayKE€HUS U UX IIpeoOpa3oBaHue
3 YpaBHEHUs 1 HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, ¢opMyida KOpPHEH KBaJIpaTHOIO YypaBHEHMS.
' Teopema Buera
3.2 Pemienue ypaBHeHUH, CBOIAIINUXCS K TUHEUHBIM U KBaJIPATHBIM
3.3 [Ipocreitmue npoOHO-pallMOHATILHBIE YPaBHEHUS
I'paduueckas uHTEpHpETalnsl YPaBHEHUNA C ABYMSI IEPEMEHHBIMH M CHUCTEM
34 JIMHENHBIX ypaBHEHUH ¢ IByMs NepeMeHHbIMU. [Ipumepsl pemenus cucrem
HEJIMHEWHBIX YPaBHEHUH C IByMS IIEPEMEHHBIMU
3.5 Pemenue TekcTOBBIX 3a7a4 anredpanyeckum crnocodom
3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaseHCTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCTb HEPaBEHCTB
39 JInneliHbIC HEPABEHCTBA C OJJHON IIEPEMEHHOU
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHON
4 OyHKIIUA
Al [lonstue ¢ynkuuu. OOMacTh oOmNpeneseHUuss W MHOXXECTBO 3HAYCHUH
. ¢ynkuun. CrnocoOsl 3ajjaHus QyHKIUN
4.2 I'padux ¢pynkumu. UreHre cBOMCTB GYHKIMU 1O €€ TpapuKy
4.3 [Tpumeps! rpadukoB GYHKINH, OTPAXKAIOLUINX PeaTbHbIE TPOLECCHI
44 @OyHKIUHN, ONUCHIBAIOIIME TMPSAMYI0 M OOpaTHYIO MPONOPIUOHAIbHBIE
' 3aBUCHUMOCTH, UX TpapuKu
4.5 @yHKIMH y =x7 y = x7
4.6 Oyukmmu y = [x, y = |x]
4.7 I'paduueckoe penieHre ypaBHEHUN U CUCTEM ypaBHEHUN




9 KIIACC

Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
1 Yucna v BBIYMCICHUS
. PanmonanbHple 4Mclla, MppalMOHAIbHBIE 4YHCIA, KOHEYHblE U OECKOHEUHbIE
' JECATUYHBIE JPOOH
MHOXeCTBO AEHCTBUTEIBHBIX YUCEN, IEHCTBUTEIbHbIC YUCIIA KaK OECKOHEUHbIE
1o JecaTu4Hble ApoOu. B3auMHO 0JJHO3HaYHOE COOTBETCTBUE MEXYy MHOXKECTBOM
' JEHCTBUTENBHBIX YMCEN U KOOPAUHATHOM NpsiMoi. CpaBHEHHE 1€ CTBUTEIIBHBIX
quces
1.3 Apudmerndeckue 1eHCTBUS C ACHCTBUTEILHBIMHU YHCIAMU
W3mepenus, npubamKeHus, oleHKU. Pa3mepbl 00bEKTOB OKPYIKAIOIIEr0 MUPA,
14 JUINTEIBHOCTh TPOLIECCOB B OKpyxXkaroimeM wmupe. [IpubnnxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh npuOmmKkenns. Okpyrienue uucen. [Ipuknuaka u omneHka
pE3yJIbTaTOB BBIYMCIICHUI
2 YpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHHUs C OJHON IIEPEMEHHON
2.2 JInnelinoe ypaBHeHue. PelieHne ypaBHeHUH, CBOAAIIMXCA K JIMHEWHBIM
2.3 KBaznpatHoe ypaBHeHue. PelieHne ypaBHEHH, CBOASIIINXCS K KBaAPATHBIM
04 bukBanpatHoe ypaBHeHue. IIpuMepsl pelleHHs YpaBHEHWHM TpETbed W
' YETBEPTOU CTEIICHEN Pa3JIOKEHUEM HAa MHOKHUTEIN
2.5 Pemienune npo6GHO-paliOHAIBHBIX YPaBHEHUH
2.6 CucreMsl ypaBHEHUH
2.7 VYpaBHeHUE ¢ ABYMS MIEPEMEHHBIMU U €r0 Tpaduk
2.8 Pemenue cucrem 1ByX JIMHEHHBIX YPaBHEHUI C BYMsI IEPEMEHHBIMU
"9 Pemenue cucrem nByX ypaBHEHMil, OHO M3 KOTOPBIX JIMHEHHOE, a Pyroe —
' BTOPOU CTEIEHH
2.10 I'padmueckas uHTEpHIpETALIUS CUCTEMBI YPaBHEHUH C ABYMS IIEpEMEHHBIMU
2.11 Penrenune TekcTOBBIX 3a1a4 aJreOpandeckuM crocoOom
2.12 YucioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Peuienne nuHENHBIX HEPABEHCTB C OHOW IIEPEMEHHOU
2.14 Pewienne cucreM ITMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOU
2.15 KBanpaTHble HEpaBEeHCTBA




I'padmueckas wHTEpHpeTanus HEPABEHCTB W CHCTEM HEPABEHCTB C JBYMS

2.16
IIEPEMEHHBIMU

3 DyHKIMHU

31 KBagpatnunas ¢ysuknus, e€ rpaduk u cBoiictBa. Ilapaboma, koopAauHaThI
' BEPIINHBI TapadoiIbl, 0Ch CHMMETPUH TapadoIIbl

3.2 I'paduku pynkuuit y=kx, y=kx+b 1 ux cBoiicTBa

33 I'paduku pynkuuit y=k/x, y = x* 1 ux cBOHCTBa

34 ['paduku pyHKUMH , 1 UX CBOHCTBA
4 YucnoBble OCIEN0BATENBHOCTH

i1 Onpeznenenue U crocoObl 3aJaHUsl YUCIOBBIX IOCIENOBaTeIbHOCTEH. 3aaHue
' MOCIIEI0BATEIFHOCTH PEKYPPEHTHOU (popMyIioii U GOopMyIIOH n-TO WieHa

42 Apudmernueckass mnporpeccus. Dopmynsl n-ro  wieHa apu(pMETHUECKOH
' IIPOrPECCUH, CyMMBI IIEPBBIX 1 YWICHOB

43 I'eomerpuueckass mporpeccuss. DPopMmysbl n-TO  WIEHA T'E€OMETPUUYECKON
' IIPOIPECCUH, CYMMBI IIEPBBIX /1 YIEHOB

44 N300pakeHre 4YieHOB apu(METHUECKOW U TeOMEeTPUYEcKOil mporpeccuit
' TOYKAMU Ha KOOPJMHATHOW MIIOCKOCTH. JIMHEWHBIA U KCITOHEHIIMATbHBIA POCT

4.5 CrnosxHbIe MPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
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 onepupoBaTh TMOHATUSMHU: MHOXECTBO, IOAMHOMXECTBO,
Omepalvy HaJl MHOXXECTBAMU, yMEHHUE OIEePUPOBATh IOHATHUIMH:
rpad, cBs3HBIA Tpad, AepeBO, LUK, TPUMEHATh UX MPU PELICHUU
3a/1a4; YMEHHUE HCIOJIb30BaTh rpapuuecKoe MpeiCTaBIeHHEe MHOKECTB
JUISL OITUCAHMS pealbHBIX MPOIECCOB U SBJICHUM, MPU PELICHUH 3a7a4

U3 IpYyrux y4yeOHbIX NIPEIMETOB

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

BBICKA3bIBAHHA U OTPULAHUA BBICKA3bIBAaHU M

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 4YHUCIO, apu(METUYeCKUd 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 IOKa3aTelleM,
apu(pMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npo0Ob, TOXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOM CTENeHU
Oosbllle €IMHUIBI;, YMEHHME BBIIOJIHATH PAacdy€Thl MO (QopMyliam,
peoOpa3oBaHusl LENbIX, JApPOOHO-PAllMOHAIBHBIX BBIPDAKEHUH U
BBIPAKEHUI C KOPHSIMHM, PA3JI0OKEHHE MHOTOUYJIEHA HA MHOXUTENIHU, B
TOM YHCJIE C MCIOJIb30BaHUEM (OPMYJI Pa3HOCTU KBaJApaToB U

KBaJpaTa CyMMBI U Pa3HOCTH

YMenue OoneprupoBaTh NOHATUAMU: YUCJIOBOC PAaBCHCTBO, YPABHCHUC C




OJHOM IIEPEMEHHOM, 4YHUCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHUE peulaTh JUHEHHbIE U KBAJApPATHBIC YPABHEHUS,
JIpOOHO-pallMOHATIbHBIE YPAaBHEHUSI C OJHOW IMEPEMEHHOM, CHUCTEMBbI
JBYX JUHEHHBIX YpaBHEHWH, JIMHEWHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM YHUCJE MPU PELIEHUHU 33134 U3 IPYTUX MPeaMETOB
U TMPAKTUYECKUX 3a7a4; YMEHUE UCIOJIb30BaTh KOOPAMHATHYIO
NPSMYI0 U KOOPIMHATHYIO IUIOCKOCTb HJISi M300pa)KeHHsl pelleHui

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 W pEATbHON JKW3HHM, YMEHHE BBIPAXKaTh

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

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

y‘-Ie6HBIX 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 YHpaBJICHUA JTUIYHBIMU 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: GUTYpA, TOUYKA, OTPE3OK, MpAMasd,
7y, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYTrOJbHHUK, paBHOOEAPEHHBIH
W PABHOCTOPOHHUHN TPEYTOJIbHUKH, MPSMOYTOJbHBIM TPEYTrOJbHUK,

Me/naHa, OMCCEKTpUca M BBICOTA TPEYTOJbHMKA, YETHIPEXYTOJNBHUK,




napajuiesiorpaMMm, pomM0, HOpSIMOYTOJIBHHUK, KBaJparT, Tpanenus;
OKPYHOCTb, KpyT, KacaTejabHas; 3HAKOMCTBO C IIPOCTPAaHCTBECHHBIMU
¢urypamu; yMeHue pemarb 3a1aud, B TOM YHCJIE U3 MOBCEIHEBHOMN
KU3HU, Ha HAXO0XKJIEHUE I€OMETPUYECKHUX BEINYUH C IPUMEHEHUEM

M3YYEHHBIX CBOMCTB (UTYp U (PaKTOB

10

YMeHue omnepupoBaTh IMOHSATHAMHU: PABEHCTBO (QUTYpP, 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
noxobue ¢Guryp, napamuieIbHOCTh U MEPIECHIUKYISIPHOCTh 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 HNpUMEHATh (OopMylbl nepumeTrpa 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, TpUroHOMEeTpHUECKHE 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 MWJIU

CHUMBOJIbLHOMY OIIMCAHUTIO

13

YMeHne  omepupoBaTh  MOHATHSAMHU:  HPSAMOYTOJIbHAs — CHUCTEMa
KOOpPAMHAT, KOOPJAMHATBI TOYKH, BEKTOp, CyMMa BEKTOpPOB,
IIPOU3BENCHNE BEKTOPA HA YNCJIO0, CKATSPHOE IPOU3BEICHUE BEKTOPOB;
YMEHHUE MCIIOJIb30BaTh BEKTOPbI M KOOPAWHATHI JJIs IIPEACTABIICHUS
JaHHBIX M pEIIeHUs 3aJady, B TOM UHCJIE€ M3 JPYruX Yy4eOHBIX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

14

YMeHue omnepupoBaTh IMOHATHUSMH: CTOJOHMKOBBIE M  KPYrOBBIE
quarpaMMmbl, —TaOnWIBL, cpeaHee  apudMeTHUYeCKoe, MeauaHa,
HauOoJiplllee M HAaUMEHbIIIEe 3HAYCHHUs, pa3Max YHUCIOBOTO Habopa;

yMEHHE  U3BJIeKaTh, HHTEPHPETUPOBATH M  IPeoOpa3OBHIBAThH




15

16

nH(OpMAIINIO, TPEACTABICHHYI0 B Ta0MMIlAaX M Ha JWarpaMMax,
OTPa)KaKOIYI0 CBOMCTBA M XapaKTEPUCTHUKU PEATBHBIX IPOLIECCOB U
SIBJICHUI; YMEHHME paclo3HaBaTh MW3MEHUYMBBIC BEIWYMHBI B

OKpYKaroIleM 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
3a/la4yd METOJIOM OPraHHW30BAHHOIO Iepedopa M C HCIOJb30BAHUEM
MpaBWJia YMHOXKEHHUS;, YMEHHUE OIICHHBAThb BEPOATHOCTH pPEaTbHBIX
COOBITUN M SIBICHWUH, NMOHUMATh POJb MPAKTUUECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHM B OKpYXalolleM MHpPE U B IKHU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCE U €TO POJIbIO B MACCOBLIX ABJICHHAX

YMeHue BbIOMpATh MOIXOASIINNA W3YYEHHBIM METON AJIs pPEelIeHHs
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HU, PACIIO3HABATH MPOSBIEHNE 3aKOHOB MAaTEMAaTUKHU B
HUCKYCCTBE, OIKMCHIBATh OTJEIbHBIE BBIIAIONINECS  PE3YJIbTaThI,
MOJYyYEHHbIE B XOJA€ Pa3BUTUS MAaTEMaTUKU KaK HAyKH, MPUBOJIUTH
MIpUMEPBhl MATEMATUUYECKUX OTKPBITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOH UCTOPHUH




INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA

1 Yucna u BBIYUCIICHUS

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

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

13 Pannonaneupie uncna. Apudmernyeckue omnepanuud ¢ palroHATbHBIMU
' YyHuCllaMu

14 JeiictButenpHbie uncna. ApupMETHUYECKHE OIepaluu ¢ JIeHCTBUTEIbHBIMU
' YUCIAMU

s [TpuOmkE€HHbIE BBIUMCICHUS, TpaBUiIa OKPYIJICHHUS, NPUKHAKA M OILIEHKa
' pe3yibTaTa BbIYUCICHUN
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  CTEINEHHU. HevictBust ¢
' apupMeTHUEeCKUMHU KOPHSIMH HaTypajIbHON CTEEHH
3 VYpaBHEHMS U HEPABEHCTBA

- Lenbie u npoOHO-panroHabHBIe ypaBHEeHUs. CHCTEMBl M COBOKYIHOCTH
. YpaBHEHUU

1s Lenbie u apoOHO-panMoOHaNbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYHMHOCTH
' HEPABEHCTB

3.3 Penrenue TeKCTOBEIX 3a1a4
4 YucnoBbIe IOCIEN0BATEILHOCTH

4.1 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs IOCIEA0BATEILHOCTEH

4.2 Apudmerndeckass U TeoMeTpudeckas mnporpeccuu. Ddopmyna  CIOXKHBIX




IIPOLICHTOB

5 DyHKIMHU
Oynknus, crnocoObl 3amanus  ¢yHkuuud. I'paduk  ynknuu. OoOmacte
OIpeieNIeHusl U MHOKeCTBO 3HaueHuil pyHkiuu. Hynu gynkuun. IpomexyTtku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YyHKIMH. MaKCUMyMBI H
MUHHUMYMBI (pyHKIMH. HanOospinee W HauMeHbllee 3HaueHHE (YHKIUU Ha
IIPOMEKYTKE
6 KoopaunaTsl Ha IpsAMOM U INIOCKOCTH
6.1 KoopaunaTthHas npsimas
6.2 JlexapToBbI KOOPJMHATHI HA MJIOCKOCTH
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