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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBISE€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIeYMBAET U3yUCHHUE JIPYTUX JUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM kU3HU. Pa3Butne y o0ydarommxcs
HAy4YHBIX MPEJCTABICHUN O TMPOUCXOKIACHUM M CYUIHOCTH allreOpanyecKux
abcTpakiuii, cnocode OTpaKeHUsI MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAYyUYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JJIS aanTallid B COBPEMEHHOM MH(PPOBOM
obmiectBe. M3ydyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHUS HaOJII0aTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYyeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS ¥ BBIBOJFI,
dbopmynmpoBath yTBepkAeHHI. OCBOEHUE Kypca anredpbl 00ecieunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIUICHUST OOYYaIOIMUXCSA: OHU HCIOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOyyeHue  anrebpe  mpeanoyiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITENTIHOM  JIEATEIBHOCTH OOYYarOMIMXCs, IOITOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3alieil JesTeIbHOCTHOTO IPUHIINAIIA 00yUeHUSI.

B cTpykType nporpammsl yueOHOTO Kypca «Asredpa» NI OCHOBHOTO OOIIETo
oOpa3oBaHUsI OCHOBHOE MECTO 3aHHMAIOT COJEP)KATEIbHO-METOAUYECKUE JTUHUU:
«Yucna © BBIUKCICHUN», «ANTEOpandecKUe BBIPAKEHUSN», «YPaBHCHUS W
HepaBeHCTBa», «DyHkimm». Kaxgas w3 3THX coaep)KaTeIbHO-METOIUIECKIX
JMHUHN pa3BUBAETCS HA MPOTSHKECHUHU TPEX JIET N3YUEHUS Kypca, B3aUMOACHCTBYS C
JPYTUMHU €ro JuHusMd. B xome wu3ydeHus yd4eOHOro Kypca 0O0ydaromuMcs
MPUXOIAUTCS JIOTUYECKU PACCYXKJaTh, MCIOJIB30BATh TEOPETUKO-MHOKECTBECHHBIN
s3BIK. B CBSI3M ¢ 3THM B TporpamMmy ydeOHOTo Kypca «AJreOpa» BKIFOYCHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTH4YECKOro o0pa3oBaHusl U CIOCOOCTBYIOIIUE OBIAJCHUIO 00YyYaIOIIUMUCS
OCHOB  yHHUBEPCAJIBHOIO  MareMaTthdeckoro si3bika. ComepkatenbHOH |
CTPYKTYpPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Auredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne muHMA «YWCTa ¥ BBIYHCICHUS» CIYKXUT OCHOBOW st
JTATBHEHIIET0 M3yYeHHs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYyUYarOIIMXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPUOOPETCHHUIO MPAKTHUECKUX HABBIKOB, HEOOXOIMUMBIX JIJISl IOBCETHEBHON
KU3HU. PazBuTHe MOHATHS O YHUCJIE Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMH M HUPPAIMOHANBHBIMH YHCIaMH, (HOPMHPOBAHHUEM



MPEACTABICHUN O JEHCTBUTEIHLHOM YUCIIE. 3aBEPIICHUE OCBOCHUS YMCIOBOUM JTMHUU
OTHECEHO K CpeHEMY 00111eMy 00pa30BaHMUIO.

Conepkanue JByX anreOpanyeckux JUHUN — « AJIreOpaniecKue BhIPaKCHUS
U «YpaBHEHUSI U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO Y OOYyYarOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEKHBIX NMPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. Ha ypoBHE OCHOBHOTO
oOmiero oOpazoBaHmsl YYeOHBIH MaTepHall TPYIIIUPYETCS BOKPYT PallMOHATBHBIX
BbIpaKEeHMA. AnreOpa JEMOHCTPUPYET 3HAYECHHWE MATEMAaTUKHU KakK s3bIKa JUJIst
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJEH, OIMCAHUS IMPOLUECCOB U  SABJICHUU
peansHOro Mupa. B 3amaun o0ydyeHus anreOpe BXOAST TakxKe NajbHEHIee pa3BUTHE
JITOPUTMUYECKOTO MBIIIUICHUS, HEOOXO0IMMOT0, B YaCTHOCTH, JIJI1 OCBOCHUS Kypca
nHOOpPMATUKA, ¥  OBJIAJICHWEC HAaBbIKAMH JICIYKTUBHBIX  PACCYKICHUHU.
[IpeoOpa3zoBaHue CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTUIO BOOOpaxeHUS,
CIIOCOOHOCTEH K MaTEMaTHYECKOMY TBOPYECTRBY.

Copepxanre pyHKIMOHAIBHO-TPa(QUUECKON JIMHUM HALEIEHO Ha MOJIyYeHHE
OoOy4JaronMMHCs 3HAaHUN O (PYHKUMSIX KaK BaKHEHMIIEH MaTeMaTUYECKON MOJENH
JUTSL ONMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX IPOLIECCOB U ABJICHHUI B IPUPOE U
oOmectBe. 3yueHue maTepuaa cnocoOCTBYET pa3BUTHIO Y OOYHAIOITNXCSI YMEHUS
WCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIBHBIE CPEICTBA SI3bIKA MAaTEMATUKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Trpaduueckue, BHOCUT BKJIaJd B (QopmupoBaHUe
MPEACTABICHUM O POJIM MAaTEMATHUKHU B PA3BUTUU LIUBUIU3AIMU U KYJIbTYPBHI.

CornacHo yueOHOMY IaHy B 7-9 Kkjaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/elibl COJEp KaHUS:
«Yucnma u BBIUKCICHUN», «ANTEOpandecKue BBIPAKEHUSN», «YPaBHCHUS W
HEPABEHCTBA», « DyHKIUW.

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



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Yuciia ¥ BIYMCICHUS

Jpo6u OOBIKHOBEHHBIE M JECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gpyroi. IloHaTHe palnMOHAIBLHOTO YHCHA, 3aluCh, CpPaBHEHHE,
YHOOPSAIOYMBAHUE  pAlMOHANBHBIX uuceld. Apudmernyeckue JEHUCTBUS €
palMOHAJIBHBIMA YKCIIaMH. Pelenue 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb C HaTypaJibHBIM IIOKa3aTeJeM: OIpe/esieHrne, MpeoOpa3oBaHue
BBIPOKEHUI HA OCHOBE OIpe/eNieHus, 3anuch 00abpmuX unceln. [IporeHTsl, 3anuch
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33/la4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaIbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, pPA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YHUCE.

PeanbHble  3aBUCMMOCTHM, B TOM uuciae TmpsimMas U oOparHas
IIPONIOPLIHOHAIBHOCTH.

AuredpanvyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKEHUSA C IIEPEMEHHOMU. JlommycTUMBIE
3Ha4YeHUA NepeMeHHbIX. [IpencraBiaeHue 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BUJIE
¢dopmyiibl. Beruucnenus no gpopmyinam. IlpeodpazoBanue OyKBEHHBIX BbIpaXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAKEHMS, MpPaBWIA MpPeoOpa3oBaHUsl CyMM U
MPOU3BEEHUH, IPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS TOJOOHBIX ClIaraeMbIX.

CBoJliCcTBa CTENEHH C HATyPAJIBHBIM [IOKA3aTEJIEM.

OnHouwieHsl U MHOTOWIEHBI. CteneHb MHOTOwWIeHa. CloXKeHue, BHIYMTAHHUE,
YMHOXXEHHE MHOTOWJIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaAPaT CyMMBI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBaIpaToB. Pa3iiokeHne MHOTOWICHOB Ha
MHOHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, MpaBujia MpeoOpa3oBaHUsl YpaBHEHMUS,
PAaBHOCHWJIBHOCTh YPABHEHU.

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

JIuneiiHOe ypaBHEHHE C JIBYMs NEPEMEHHBIMH U ero rpadguk. Cucrema IByX
JVMHEMHBIX ypPaBHEHUW C JBYMs II€peMEHHbIMU. PerieHue cucrem ypaBHEHUU
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 3aa4 C TOMOIIbIO CUCTEM
YPaBHEHUM.

DyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBble NpOMEXKYyTKU. PaccTosinue mexny
JBYMsI TOUKaMU KOOPAUHATHOM ITPSAMOM.

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AGciucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM I10CcKOCTH. [Ipumepsl rpaukoB, 3aJaHHBIX (OPMYJIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonarue pynkuunu. I'paduk pyHKIMM.
CroiictBa Qynkuuii. Jluneitnas ¢ynkuus, e€ rpaduk. ['padpuk Gynkuuum y = |X|.
['paduyeckoe pelieHue JIMHEHHBIX YPAaBHEHUI U CUCTEM JIMHEHHBIX YpaBHEHHIA.

8 KVIACC

Yuciaa v BIYMCICHUA

KBagparHeiii kopeHb u3 uwucia. [loHsiTue 00 uUppalMOHAIBHOM YHCITE.
JlecsaTnaabie TPUOTMKEHUST HPPAITMOHATBHBIX yucen. CBoWcTBa apuMeTHIECKIX
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0OPa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

Crenens ¢ 1enbIM NIOKa3aTeneM U €€ cBorictBa. CTaHIapTHAS 3alKCh YHCIA.

AnreOpanyeckre BhIpaKeHUSAJTreOpandeckne BbIpaKeHusl

KBagpaTHbIil TpEXUIIEH, PA3JIOKEHUE KBAIPATHOTO TPEXUIIEHA HA MHOKHUTEIH.

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

VYpaBHEHUs 1 HEPABEHCTBAY pABHEHUSI M HEPABEHCTBA

KBaapatHoe ypaBHeHue, (hopMyiia KOpHEH KBaApaTHOrO ypaBHeHUs. Teopema
Buera. PemeHue ypaBHEHUN, CBOIAIIMXCS K JIMHEMHBIM W KBaJIpPaTHBIM.
[Ipocreiinme qpoOHO-paIMOHAIBHBIC YPABHEHHUS.

['padrueckas uuTEpHpeTanysi YpaBHEHU C IBYMsI IEPEMEHHBIMU M CHUCTEM
JMHEWHBIX YPAaBHEHHWW C JBYMS IIepeMEHHbIMMU. l[Ipumepnl pemeHust cucrem
HEJIMHEUHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OIHOW MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHEMHbIE HEPABEHCTBA C OJHOM INEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue pynkuu. OOIaCTh ONpeesIeHNs U MHOYKECTBO 3HAUEHUI (PYHKIUH.
CrnocoObl 3a1anus QPyHKIUI.

I'padpux ¢ynkumuu. Urenue cBoilcTB ¢yHkumu 1no €€ rpaduxy. Ilpumepsi
rpadukoB (GyHKIHMA, OTPaXKAIOIIKUX pPeabHbIE MPOIECCHI.



OyHKIMK, ONMHUCHIBAIOINNE TMPSMYI0 M OOpaTHYIO MPONOPIMOHATHHBIE
3aBHCHMOCTH, HX rpaduxu. OyHkuun Y = X2, Yy = X3, y = VX, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KJTIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4ncna, UppalMOHATBHBIC YHCIA, KOHEYHBIE U OCCKOHEUHBIE
JeCATUYHBIE APpoOu. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCEN U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apudMeTHYecKue JeHUCTBUSA C
JEWCTBUTEIbHBIMU YUCIIAMU.

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

[TpubnnkE€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpyTieHe
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. Penienne ypaBHEHUN, CBOJSIMXCS K JUHEUHBIM.

KBagpaTHoe ypaBHeHHe. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTEIICHEN Pa3I0KEHNEM HA MHOKHUTEIIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerieHune TEKCTOBBIX 3ajay
aNredpandeckuM METOJIOM.

VYpaBHeHuEe ¢ AByMsI NEPEMEHHBIMU M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPABHEHUM C IBYyMS NIEPEMEHHBIMU. PellieHne CUCTEM JBYX YpaBHEHUN,
OJIHO U3 KOTOPHIX JIMHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
WHTEpIIPETaLNs CUCTEMBI YPABHEHUHN C IBYMs IEPEMEHHBIMU.

Pemennie TekCTOBBIX 3a71a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IMEpEeMEHHOU. PemeHne cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpartHeie HepaBeHCTBaA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMHU.

OyHKIMNPYHKIMH

KBagparnunas ¢ynkuus, e€ rpaduk u cBoictBa. [lapaboma, KOOpaAUHATHI
BEPUIMHBI 1apadOoJIbl, 0Ch CAMMETPHUH 1Mapa0OJIbI.

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



HucnoBble  mocienoBaTeibHOCTUUHCIOBBIE  MOCJAeA0BATEILHOCTH |
Nnporpeccuu

[loHATHE YMCIIOBOM TMOCIEAOBATEIBLHOCTU. 3a/laHUE TIOCJIEI0BATEIIBHOCTH
PEKyppEeHTHOM (popMyioit u GopMyIoi N-To YiieHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. @opMynibl N-ro YieHa
apu(pMETUIECKON U TeOMETPUUECKON MPOTrpeCCUil, CyMMbI IEPBBIX N YJICHOB.

N3o0paxkeHne ujieHOB apru(METHUYECKOH M T€OMETPHUUYECKOM IPOTpecCHit
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCIOHEHUHUAIBHBIN POCT.
CnosxHbIE IPOLIEHTHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMMmbl y4yeOHOrO Kypca
«Anredpa» XapaKkTEepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

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

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMPEACTaBICHHEM O MAaTeMAaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B pEIICHUM MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEMaTHYECKOTO
oOpa30oBaHUsl Ha MPOTSHKEHUHM BCEHM JKMU3HU MJis YCHEIIHOM NpodeccruoHanbHOU
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTM4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lay, PEUICHHWH, pacCyXIE€HUH, YMEHHUIO BHJETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs UelIOBEKa, MPUPOAbI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEUYECKO
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MATHKU U MAaTeMAaTHYECKOW KYyJbTYpOW Kak CpelICTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON
NEATEIbHOCTH;



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

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  370pOBOro  oOpa3a KU3HM  (3I0pOBOE  IUTaHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTI'O K€ MpaBa IPyroro 4eioBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTAaIMel Ha TPUMEHEHNE MaTEMAaTUUECKUX 3HAHHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYIKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIIKOB U OIIEHKH
UX BO3MOXXHBIX MOCIIEICTBUH JJIsl OKPYXKAIOIIEH Cpejibl, 0OCO3HAHUEM TII00aTIBLHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U IMyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIIMMCS YCJOBHAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIe, MpUOOpeTaTh B COBMECTHOW JEATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIHpOBaTh UJIEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U ABJICHUSX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TUIAaHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYAaIllMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS] U JeUCTBUSA, (HOPMYJIHMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE HeiiCTBUS

ba3zoBble 1ornueckue aAeicTBu:

e BBIABIIATh U XapaKTEPU30BaATh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATUH, OTHOIIEHWH MEXIY TMOHATUIMH, (OPMYIHPOBATH
OTIpEJICICHUs]  MOHSATWN, YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

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



BBISIBIIATH ~ MAaTEMATHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEH W IPOTUBOPEUHIA,
JIeNaTh BBIBOABI C HCIIOJNB30BAHMEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX WU
WHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;
pa30upaTh OKa3aTeIbCTBA MATEMATHUCCKUX YTBEPKIACHUHN (TPSMBIC B OT
MPOTUBHOTO), MPOBOANTH CAMOCTOSTEIBHO HECIOXKHBIC 0Ka3aTelIbCTBA
MaTeMaTHYeCKUX (PaKToB, BBICTpaWBaTh AapTyMEHTAIlMIO, TPUBOJUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelIeHus: y4eOHOM 3amauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIIEHUs, BBIOUpATh HamboJee MOAXOAAIIMN ¢ Y4ETOM
CaMOCTOSATEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIIEAOBATEIbCKUN MHCTPYMEHT MO3HAHMS,
(bopMynupoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpoOIemMy,
CaMOCTOSITENIFHO yCTaHABIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUMOTE3Y, ApTYMEHTHPOBAThH CBOIO MO3UIIMI0, MHEHHE;

OPOBOAUTH 10 CaMOCTOSITENIBHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIM
HKCIIEPUMEHT, HEOOJIBIIOE NCCIIEI0BAaHUE IO YCTAHOBIIEHUIO 0COOEHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEKTYy COOOI;
CaMOCTOSITENIbLHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
IPOBEAEHHOIO HAOMIOIEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTD
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TaKKEe BbIIBUIATH
MPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh W HM30BITOYHOCTh HH(OpPMAlMU, JAHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUS 3a1a4u;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHNUS;

BBIOMpATh (opMy MpeACTaBICHUS HWH(DOpMAUUMU U HILTIOCTPUPOBATH
pelaemMpie 3aJladyd  CXeMaMH, JuarpaMMaMm#, WHOW Trpadukod M HX
KOMOMHAIUSIMU;

OLICHMBAaTh HAAEKHOCTh WH(OOpPMAIMU 1O KPUTEPHUSIM, MPEATI0KEHHBIM
yUHUTENIEM UM CHOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

BOCIIpPUHUMATD U (bOpMy.HI/IpOBaTB CYXKICHUA B COOTBCTCTBUU C YCIIOBUAMU
H 0CJIsIMH O6IIIGHI/I$I, SICHO, TOYHO, I'PAaMOTHO BbIPAKATh CBOKO TOYKY 3PCHUA



B YCTHBIX M MHCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS MO XOAY PEIICHHUs
3aJa4l, KOMMEHTHUPOBATh MOTYyYEHHBINA PE3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYK/1a€MOM TEMBI,
po0JIeMBbl, periaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIIEJICHHbIE HA MOUCK
pELICHUs, COIOCTABIATh CBOM CYXIEHUS C CYXICHUSMHU JIpyTux
YYaCTHUKOB JHaliora, oOHApYXUBATh PA3IMYME M CXOJCTBO MO3MIIHMA, B
KOpPEKTHOM popme popMyTUpOBaTH pa3HOTIIACHS, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pe3yJNbTaThl  pEHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIIEJOBaHMSI, IPOEKTA, CAMOCTOSITENILHO BBIOMPATH (JOpMAT BBICTYIUICHUS
C Y4€TOM 3aj1a4 Ipe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH;

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBa KOMAHIHOW U MHIUBUIYaTIbHOU
palboTHI IPH PEIIeHUU YUYEOHBIX MaTEMaTHUECKHX 3a]1aY;

IPUHUMATD LEJIb COBMECTHOW AESTENbHOCTH, IIIAHUPOBATh OPraHU3aLUIO
COBMECTHOI paboThl, pacupelessiTb BHABI pPadOT, JOroBapuUBaThCA,
00Cy>XaTh MPOLIECC U Pe3yabTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpyNIoBbIX (opmax pabotsl (00OcyxkneHus, oOMeH
MHEHUSIMHU, MO3TOBbIE IITYPMBbI U APYTHUE), BHIIIOJIHATH CBOIO YaCTh pabOTHI
U KOOPJMHHUPOBATH CBOM JAEUCTBUS C JAPYTMMU YIEHAaMU KOMAaH/IBI,
OLICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMHA MPOMYKT MO KPUTEPHUSAM,
c(OopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIC yHUBeEpCAJbHbIEC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO COCTAaBJIATH IUIAH, AJITOPUTM PELICHUs 33aJa4u (MU €ro
4acTh), BbIOMpATh CIOCOO pEIIeHUs C Y4ETOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTHUPOBATH
BapUAHTHI pEIICHUM C y4ETOM HOBOW MH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIA UHTEJLJIEKT:

BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U pe3yibTaTa
pelIeHUsI MaTEMATUYECKOH 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTh IPU PEIICHUN 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3yJIbTATA ICATEIBHOCTH MTOCTABICHHOMW LIEJIN U
YCIOBUSIM, OOBSCHATh MPUYUHBI JOCTHKEHUS WJIM HEAOCTHXKCHUS IIEIIH,
HAXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI



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

Yucsia v BbIYMCIEHUS

BoInonHTh, codyeTass YCTHbIE M MHCbMEHHBIE NMPUEMBI, apuMETHUECKHEe
JEUCTBUS C PAallMOHATIbHBIMU YUCIAMU.

HaxoauTh 3Ha4YeHUs YHUCIOBBIX BBIPAKECHUM, MPUMEHSITh Pa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHHUH TPOOHBIX BBIPAKEHUMN, COIACPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauth OoT ofHOM (OPMBI 3aMKMCH YUCEN K JPYyroil (mpeoOpa3oBbIBATH
JECATUYHYIO TPOOb B 0OBIKHOBEHHY10, OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTHU
B OCCKOHEUYHYIO JICCSITHIHYIO IPOOB).

CpaBHUBATH U YIIOPSAIOUYUBATH PAllMOHAIILHBIC YUCIIA.

OKpyrJsITh YnCa.

BBINONHATS TPUKHUIKY U OLEHKY PE3YJIbTaTa BHIUMCICHUH, OIIEHKY 3HAYCHHI
YUCJIOBBIX BBIpAKCHHUU. BBIMONHATE ACHCTBUS CO CTENEHSMU C HATypajJbHBIMU
MOKa3aTeIsIMH.

[IpuMeHSTh IPU3HAKU JICTMMOCTH, PA3JIOKEHNE HA MHOKHUTEIIM HATYPaJIbHbBIX
quced.

Pemiatb mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBA3aHHBICE C OTHOIIEHUEM
BEJIMYMH, MPONOPIHHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUs 3a7ad ¢ Y4€TOM OTPAaHUYCHMM, CBSI3aHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMbIX OOHEKTOB.

AnredpanvyecKue BbIPaKEHUSA

Hcnonb30BaTh anredpandeckyro TEPMUHOJIIOTHIO U CHMBOJIUKY, TPUMEHSTh €€
B MPOIECCE OCBOCHUS YUeOHOT0 MaTepHaia.

HaxoauTte 3HaueHuss OYKBEHHBIX BBIpAXCHUW MPH 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BrImonHITh Mpeobpa3oBaHus 1IE0T0 BHIPAXKEHUSI B MHOTOWICH MTPUBEICHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITUEM CKOOOK.

BBINMOMHAT yMHOXKEHHE OJIHOYJIEHA HAa MHOTOWIEH M MHOTOWIeHa Ha
MHOTOYJICH, TPUMEHSThH (DOPMYJIbl KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCyHecTBIATh Pa3I0KEHUE MHOTOWICHOB HA MHOXKHUTEIA C IOMOUIBIO
BBIHECEHUSI 32 CKOOKHM OOIIEro MHOXKHUTEJS, TPYIIITUPOBKHU CIAraeMbIX, TPUMEHEHUS
bhopMyJT COKpAIIEHHOTO YMHOXKECHHUSI.

[IpuMeHsTh MpeoOpa3oBaHUsl MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
U3 MaTEMATHKH, CMEKHBIX TIPEAMETOB, U3 PEaIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYPAIBHBIMHU IIOKA3aTEISIMHU LIS
peoOpa3oBaHUs BHIPAKCHHIA.

YpaBHeHUS U HEPABEHCTBA



Pemwlare yiMHEMHBIE YypaBHEHUS C OJHOM NEPEMEHHOMW, NPUMEHSSA IIPaBHIIA
nepexoaa OT UCXOIHOIO YPAaBHEHHS K PaBHOCWIBHOMY eMy. IIpoBepsTsh, saBisieTcs
JIM YUCIIO KOPHEM YPABHEHUS.

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

[TonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIICHHEM JUHEHHOTO
YPAaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPANHATHON IJIOCKOCTH IpapUK JIMHEHHOTO YPAaBHEHUS C IByMS
NEPEMEHHBIMHU, M10JIb3YSACh I'Ppa)UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

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

CocTaBnsATh M pellaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YPAaBHEHUH MO yCIOBHUIO 33Ja41, HHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4y NIOJyYECHHBIN PE3yJIbTaT.

DOyHKIUU

N300paxxath HA KOOPAMHATHOM MPSMOI TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KU, MHTEPBAJIbl, 3aUCHIBATh YHCIOBbIE IPOMEKYTKH HA
aJreOpanvyeckoM s3bIKeE.

OtMeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpIMHATaM,
CTpOUTh rpaduky TMHENHBIX GyHKIMA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh C TMOMOIIBI (YHKUMHA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCTS,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuil cocod MpeACTaBICHHS W aHalIW3a MHMOpManuwy,
W3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce oOOyYarONIMICS TOJYYHUT CIETYIOIINE
NPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HadyallbHbIE MPEACTABICHUS O MHOXKECTBE JIEUCTBUTEIBHBIX
YKCeN ISl CPAaBHEHUS, OKPYTJIEHHUS U BBIYUCIICHUHN, U300pakaTh 1eHCTBUTEIbHbBIE
4yycila TOYKaMU Ha KOOPAUHATHOU IIPSIMOM.

[IpumeHsaTh TOHATHE apU(METUYECKOrOo KBAJAPATHOTO KOPHSA, HAXOIUTh
KBaJIpaTHbIE KOPHM, UCIOJIb3Ys MPU HEOOXOAMMOCTH KaJIbKYJISATOP, BBINOIHITH
npeoOpa3oBaHusl BBIPAKEHUH, COJEPIKALUIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEU.

Hcnonp3oBaTh 3amucu OONBIIMX W MaJbIX YHCEN C MOMOIIBIO JIECATUYHBIX
npoOeit u creneneit yucia 10.



Anre0panvecKue BbIPpaKeHUs

[IpyMeHATh TOHSTHE CTENEHU C IEJNbIM IOKa3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHus BBIPAKEHH, COIEPIKAIIUX CTENIEHH C LETbIM MTOKa3aTEeJIEM.

BbIMONHATE TOXAECTBEHHBIE MPE0Opa30BaHUs PAllUOHATBHBIX BIPAKEHUN Ha
OCHOBE IMMPaBUJI ACUCTBUIN HaJ MHOTOUYJICHAMU U alre0pandyecKuMu Apo0OsiMu.

PacknanpiBaTh KBapaTHBIN TPEXUJIECH HA MHOXKHUTEIH.

[IpuMeHsTh peoOpa30BaHUs BHIPAXKECHUM JJIsI PEIICHUST PAa3IMUHbIX 3a/a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pewmaty nvHENHBIE, KBAaJIpaTHBIE YPAaBHEHUS U PALMOHAJIbHBIE YpAaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUUuecKuX Mpe/ICTaBlIeHUH (yCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUMN PEIICHHS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

[lepexoguTh OT CIOBECHON (OPMYIMPOBKHM 3aJaud K €€ anreopandeckoi
MOJIEIA C TIOMOIIBIKD COCTABJICHUSI YPAaBHECHUSI WM CHUCTEMBl YPaBHEHUI,
WHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3a]1a4y MOJYYEHHbIN PE3YJIbTaT.

[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB /1JISl CPABHEHUS, OLICHKHU, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJTHOM EPEMEHHON U UX CUCTEMBI, JaBaTh rpa)uuecKyto
WJUTFOCTPALIAIO0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUIMHA

[ToHumaTe ¥ KCMONB30BATh (DYHKIIMOHAIBHBIEC TIOHSTHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUCHMsI), OMPEACNATh 3HAUYeHHE (YHKIUU TIO 3HAYCHUIO
apryMeHTa, OlpeAesaTh CBOMCTBA PYHKIMU N0 €€ rpaduKy.

Crtpoutsb rpaduku deMeHTapHBIX QYHKIIUNA BUJIA:

y =k/X,y =x2,y =x3,y = ||, y = VX, OIICBIBATH CBOHCTBA YHCIOBOM (hyHKIHH
o e€ rpaduxy.

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

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIUOHAIIBHBIEC U UPPALlMOHATIBHBIE YHCIIA.

BrimonssITh apudMeTnueckue JeHCTBUS C palliOHAIBHBIMU YUCIIAMU, COYETast
YCTHBIE U MHUChMEHHBIE MPUEMBI, BBINOJIHATH BBIYMCICHUS C UpPpalMOHATBLHBIMU
YUCJIaAMU.

HaxoauTe 3HaueHust CTENEHEN ¢ IeIbIMU MTOKa3aTeIsIMU U KOPHEH, BBIUYUCIATH
3HAYEHUS] YUCIOBBIX BHIPAKECHUI.

OKpyIJisiTh IEUCTBUTEIBHBIE YHCJIA, BBINOJHATh MPUKUAKY pe3yJbTara
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKEHUM.



YpaBHeHMS U HEpaBeHCTBA

Pemats nuHeliHbIe ¥ KBaIpaTHBIC yPaBHEHUS, YPABHEHUS, CBOSIIINECS K HUM,
pocTerne APOOHO-PAlMOHAIIBHBIE YPABHEHHUS.

Pemate cuctembl IBYyX JIMHEWHBIX YPAaBHEHHUU C JABYMSI MEPEMEHHBIMU U
CUCTEMBI JIBYyX YPaBHEHHUM, B KOTOPHIX OJJHO YPaBHEHUE HE SBISETCS JTUHEHHBIM.

PemaTte TEKCTOBBIE 3amadyM aidreOpamdecKuM CIOCOOOM C  TTOMOIIBIO
COCTaBJICHUs YPaBHEHHsSI UJTM CUCTEMBI JIByX YPaBHEHUH C IBYMs IEPEMEHHBIMH.

[IpoBouTh MpocTeiiiive uccaeoBaHusl ypaBHEHUN U CUCTEM ypaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHUi (yCTaHABIMBATh, UMEET
JU ypaBHEHUE WIIM CHUCTeMa YpaBHEHUMW pEUICHUs, €CIM HMEET, TO CKOJbKO, U
npouee).

Pemarp nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pakaTb
pelIeHre HEPAaBEHCTB Ha YHUCIIOBOM MPsAMOM, 3alMCHIBaTh PELIEHUE C MOMOILBIO
CHUMBOJIOB.

Pemmarp  cucreMbl  JTWHEHHBIX  HEPAaBEHCTB, CHUCTEMBl  HEPABEHCTB,
BKIIIOUAIOIME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaThb pEIICHHE CHUCTEMBI
HEPAaBEHCTB Ha YMCIIOBOW MPSIMOM, 3aMMCHIBATH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PEILICHUH PA3JIMYHBIX 33/1a4.

DOyHKUIMHA

Pacno3naBaTh (QyHKIMM HU3y4eHHBIX BHUJOB. I[lOKa3bpiBaTh cxeMaTHUECKU

pacIoyioKeHUe Ha KOOPMHATHOM TUIOCKOCTH IpadukoB QPyHKIMH Buaa: Y = KX, y =
kx +b,y=k/x,y=ax2 +bx+c,y=x3,y= VX, Y = |X|, B 3aBHCHMOCTH OT 3HAYCHHMIA
K02 PHUITEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Crtpouth U HU300paXaTh CXEeMATHYECKU TpapUKU KBAJIPATUUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 10 UX TpaduKaM.

Pacno3naBaTh KBajpaTUyHyr (QYHKIHIO 110 (GopmyJie, TPUBOAUTh MPUMEPHI
KBaJPaTUYHBIX (DYHKLMIA U3 peabHOMN )KU3HU, PUZUKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(pMETHUECKYIO U TEOMETPUUYECKYIO POTPECCUU MPU PA3HBIX
croco0ax 3aaHusl.

BbBIMONHATS  BBIYMCIEHHS C HCNOJb30BaHHEM (OpMyd N-ro  4jieHa
apu(PpMETUYECKON U reOMETPUUECKON MPOrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh 4YIEHBI MOCJIEIOBATEIbHOCTY TOYKAaMHU Ha KOOPIWHATHOU
IJIOCKOCTH.

Pemate 3agauM, CBS3aHHBIE C YHCIOBBIMH IIOCJIENOBATEIBHOCTSIMHU, B TOM
YUCIIE 3a/la4u U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJISATOPa, HU(MPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uudgposbie
Ne i/t P Konrposbnsie IIpakrnyeckue (p )
NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Yucna u BeIUMCIeHU. PalimoHanbHbIE 26 3 bubnuoreka [{OK
yucia https://m.edso00.ru/7f415b90
bubnuoreka [{OK
2 AJITCOPAHHCCKHC BLPAKCHIA 33 3 https://m.edso00.ru/7f415b90
bubnuoreka [{OK
3 ¥ paBHEHILA 1 HEpaBeHCTBa 27 2 https://m.edso00.ru/7f415b90
bubnmorexa LIOK
4 K ) 1 1
OOPAMHATH! H rpadukit. DyHKiHH 0 https://m.edso0.ru/7f415b90
bu6mmoteka IIOK
IT 1
> OBTOpeHHE 1 000DICHHE 6 https://m.edso0.ru/7f415b90
BIIEE KOJIMYECTBO HACOB I1
OBI] OJI CTBO HACOB IIO 102 10 0

I[TPOT'PAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne i/t HauMeHoBaHHe TeM MPOrpaMMbI Koutpoabubie  [IpakTuueckue (uudposbie)
Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
1 AnrebpanyecKkue BeIpaKCHUSI. 21 2 bubnnoreka [JOK
Anre6Gpanueckas ApoOb https://m.edsoo.ru/7f417af8
bubnunoreka LIOK
2 Yucina u Berunciienns. KBagparasie KOpHU 18 2 https://m.edsoo.ru/7f417af8
3 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 11 1 bubmmoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
4 AnrebpanyecKie BEIPaKCHHUS. 7 1 bubmmnoreka HOK
KBanparsslii TpExuineH https://m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 11 1 bubnmnorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
6 .H 16 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
7 UYucna u Beruncienus. CTeneHp ¢ UeabIM 5 1 bubmuoreka [JOK
I0Ka3aTeyiemMm https://m.edsoo.ru/7f417af8
but6mmorexa [IOK
8 DyHKUHH. OCHOBHBIC [IORATHS 2 https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
9 o 4 3
yniuH. ucaossie pyHiunn https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
10 II 8 1
OBTOpCHHE 1 0bobmeHHe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10
- 102 10 0

I[TPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM uudgposbie
Ne i/mn P Konrpoabnbsie IIpakTuueckue (ipp )
MPOrpaMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 8 1 bubmuoreka [{OK
qucia https://m.edso00.ru/7f419d08
bubnunoreka LIOK
2 o 32 2
YHEIGLE https://m.edso00.ru/7f419d08
3 YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 7 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
4 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 8 bubmuorexa [IOK
YpaBHEHUU https://m.edso00.ru/7f419d08
bubnmorexa LIOK
.H 1 2
5 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 6 https://m.edsoo.ru/7f419d08
bubmnoreka IIOK
q 1 2
6 HCIOBBIE TTOCIIEN0BATEILHOCTH 8 httos://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATU3AIIHS 13 1 bubnmorexa LIOK
3HaAHUU https://m.edso00.ru/7f419d08
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 9 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08




ITOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KonuyecrBo yacos
Ne Jara JlomoaHuTebHAS
n/n Tema ypoxa Bcero Konrpoabrsre H3Y4YeHHud uHdopmanus
padoThI
Ypoxk noBropenus. JencrBus ¢
1 OOBIKHOBEHHBIMH Ipo0siMu.JleficTBus ¢ 1
JECSITUYHBIMU JIPOOSIMHU.
5 Ypox noBropeHus. Apudmernueckue 1
NEHCTBUS C palliOHAIbHBIMU YHCIaMU
3 Ypok nosropenusi. OTHOIIEHHUS, TPOIIOPLUS, 1
IIPOLICHTBI.
Ypok nosropenus. Pemenne 3amau.
5 JlnaraocTuyeckasi KOHTpoJIbHas paboTa. 1
5 Uucnossle BeIpakeHUs. BeipaxkeHus ¢ 1
IIEPEMEHHBIMU
; Uucnossle BeIpakeHUs. BeipaxeHus ¢ 1
MIEPEMEHHBIMH.
3 CpaBHeHue 3HaueHUH BbIpaxkeHui. CBolicTBa 1
JEUCTBUN HAJl YUCIIAMM.
9 CpaBHeHMe 3HaueHUH BbIpakeHU. CBONCTBA 1
JNEUCTBHUN HAJl YUCITAMM.
10 ToxxnectBa. ToXIeCTBEHHEIE 1
npeoOpa3oBaHus BhIPAKESHUMN.
11 ToxnectBa. ToxxaecTBEeHHbIE 1

peoOpa3oBaHUs BEIPAKEHUH.




12 Pemrenue 3amau 1
13 Kontponbhas padota nmo teme "BripakeHus. 1
Toxnectra".
14 AHaM3 KOHTPOJIBHOM pabOoThI 1
15 VYpaBHEHHE U €T0 KOPHU 1
16 YpaBHEHUE U €r0 KOPHHU. 1
17 JInHeHoe ypaBHEHHE C OJTHOM MEPEMEHHOM 1
18 JluneitHoe ypaBHEHUE C OHOMN MEpEMEHHOM 1
19 Pemrenue 3a1a4 ¢ TOMOIIBIO YPaBHEHUH 1
20 Pemenue 3a1a4 ¢ momMoIp0 ypaBHEHUN 1
21 Pemenue 3aga4d ¢ moMoIbO ypaBHEHUI 1
22 Pewenue 3amay 1
23 Pemenwue 3amau 1
24 Pemenue 3amau 1
25 KonrtponbHas padorta no teme "YpaBHeHus" 1
26 AHanmm3 KOHTPOJIBHON paboTHI 1
97 Yro takoe pyHKIus. Boruncnenue 3HaueHui 1
byHKIUYN 10 hopMmyIie.
28 I'paduk pynxmm 1
29 I'paduk pynkmmm 1
30 [TpsiMast mpOTMOPITMOHATIBHOCTE U €€ TpaduK 1
31 [Ipsimast mpomOPIIMOHATBHOCTE U €€ Tpaduk 1
32 Jlunetinas QyHkius u ee rpadux 1
33 Jluneitnas QyHkuus u ee rpaduk 1
34 Pemenue 3amau 1
35 Kontponbnas padota mo teme "dyHkiun" 1




36 AHanmn3 KOHTPOJIBHON pabOThI 1

37 Omnpenenenue CTENEeHN ¢ HaTypallbHBIM 1
IoKa3aTejieM

38 VYMHOKEHME U [eJIEHUE CTEEeHEN 1

39 Bo3BeneHue B CTECHb MPOU3BEACHUS U 1
CTCIIEHH

40 Bo3Benenue B cTeneHb MPOU3BEICHUS U 1
CTENEHHU

41 OnHOYJIEH U €0 CTaHAAPTHBIN BUT 1

4 VMHOKEHHE 0JHO4YIEHOB. Bo3BeaeHue 1
OJHOYJICHA B CTEIICHb

43 VMHOKEeHHE 0JHOYIEHOB. Bo3BeaeHue 1
OJIHOYJICHA B CTCIICHb

44 OyHKIMH Y=X"2 1 Y=X"3 1 ux rpadpuku

45 Oyukmu Y=X"2 u Y=X"3 u ux rpadpuku 1

46 Pemenue 3agau

47 KonrtponsHas pabora no teme "Crenens ¢ 1
HaTypaJIbHBIM TTOKa3aTesieM"

48 AHanu3 KOHTPOJIBHON paboOTHI 1

49 MHOro4ieH 1 ero CTaHAapTHBIA BUT 1

50 CrnoskeHre MHOTOYJIEHOB 1

51 [IpousBenenne ogHOUICHA 1 MHOTOYJICHA 1

52 Brinecenne o0IMIEro MHOKHTENS 34 CKOOKH 1

53 Brigecenune o0mero MHOXHUTENA 32 CKOOKH 1

54 YMHOKEHHE MHOTOWIEHA Ha MHOT'OYJICH 1

55 VYMHOKEeHIEe MHOTOWIEHA Ha MHOTOWIEH 1




PazoxeHne MHOrowieHa Ha MHOYKUTEIS

56
CII0COOOM TPYIIITHPOBKH

57 PasnoxeHne MHOrouwieHa Ha MHOKUTEIN
CIOCOOOM TPYNITUPOBKU

58 Pemenue 3amau

59 KonrponsHas pabora o teme
"MHorousneHs!".

60 AHaM3 KOHTPOJIBHOM paboThI

61 Bo3Benenue B kBaapar u B KyO CyMMBbI U
Pa3HOCTH JIBYX BBIPKECHHN
Paznoxenne Ha MHOKUTETHN C TIOMOIIBIO

62 (dbopMyn KBaipaTa CyMMBI U KBaIpaTa
pasHoOCTH
PaznoxeHne Ha MHOKUTEIHN ¢ TOMOILBIO

63 dbopMyIT KBajipaTa CyMMBI U KBaJIpara
pasHoOCTH

64 YMHOXKEHHE pa3HOCTHU JIBYX BbIpR)KEHUH Ha
UX CyMMY

65 Pasnosxenne pa3HOCTH KBapaTOB Ha
MHOKHUTEITH

66 PaznoxeHne Ha MHOKUTEIN CyMMBI U
pa3HoCTH KyOOB

67 PaznoxeHne Ha MHOKUTEIN CyMMBI U
pa3HOCTH KyOOB

68 Pemrenne 3agau

69 KonrtponsHast pabora o Teme " @opmybl
COKpAIIEHHOI'0 YMHOXEHHUS "

70 AHanM3 KOHTPOIBHOM pabOTHI




[IpeoOpa3oBaHUe 1ENOTO BHIPAKCHHUS B

71
MHOT'O4JIEH

7 [IpeoOpazoBaHue 1ENOTO BHIPAKCHHUS B
MHOTO4JIEH

73 IIpeoOpa3oBaHue 117100 BBIPAKEHUS B
MHOT'O4JIEH

72 [TpumeHeHne pa3TUIHBIX CIIOCOOOB /IS
pa3ioKeHus: Ha MHOYKUTEIH

75 [TpumeHeHne pa3TUIHBIX CIIOCOOOB /s
pa3ioKeHus: Ha MHOXKHUTEIN

76 [IpuMeHeHHe pa3IUYHBIX CIIOCOOOB IS
pa3oKeHus: HA MHOYKUTEIH

77 Pemenne 3anau

78 Pemenue 3amau

79 Pemenue 3anau

80 KonrtponbHas pabora no Teme
"[IpeobpazoBaHme MENBIX BBIpAKEHUN"

81 AHanu3 KOHTPOJIbHOM paboTHI

82 JIuHeitHoe ypaBHEHHE C IBYMS
MIepeMEHHBIMU

83 I'padux TMHEHHOr0 ypaBHEHUS C ABYMS
IIEPEMEHHBIMU

84 I'paduk nuHEHOTO ypaBHEHUS C IByMs
IIEpEMEHHBIMU

85 CucreMbl TUHEHHBIX YPAaBHEHUH C ABYMS

NEPEMEHHBIMU




CucreMbl TMHENHBIX YPAaBHEHUN € ABYMS

86 1
MIepEeMEHHBIMU

87 Crioco0 1oICTaHOBKH 1

88 Cnoco0 1oICcTaHOBKHA 1

89 Crioco0 croskeHus 1

90 Crioco6 croxeHust 1

01 Pemenue 3a1a4u ¢ TOMOIIBIO CUCTEM 1
YpaBHEHUU

92 Pemenue 3a1a4 ¢ moMoIIbI0 CUCTEM 1
ypaBHEHUH

93 KonTponbnas pabota no teme "CucreMsl 1
JIMHEWHBIX ypaBHEHUN".

94 AHanmm3 KOHTPOJIBHON paboTHI 1

95 [ToBTOpEHNE OCHOBHBIX MOHSITHI U METOJOB 1
Kypca 7 kiacca, 000011eHIe 3HaHU

96 [ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB 1
Kypca 7 kiacca, 000011eHIe 3HaHU

97 [ToBTOpEHNE OCHOBHBIX MOHSATUI U METOJIOB 1
Kypca 7 kimacca, 00001eHre 3HaHUI

98 HToroBasi KOHTpOJIbHASA paboTa

99 Hrorosag arrecranus

100 [ToBTOpEeHNE OCHOBHBIX MOHSTHI U METOJOB 1
Kypca 7 kiacca, 0000IIeHre 3HaHUHA

101 [ToBTOpEHME OCHOBHBIX MOHSATUIA U METOJIOB 1
Kypca 7 kiacca, 0000IIeHre 3HaHUH

102 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJOB 1

Kypca 7 kiacca, 000011eHue 3HaHUIA




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

10




8 KUIACC

Jlara JlonoaHuTeabHAs
KosmuecTBo yacoB U3yYeHUs uHpopmanus
Ne Tema ypoka
n/n
Beero KonTposabHubie
padoThbI
Ypok noBropenus. Jlunelinoe
1. ypaBHEHUE C OJTHOM NEPEMEHHOIA. 1
Jluneitnast pyHkuus u ee rpapuk
Ypox noBropenusi. OTHOUICHBI U
2. MHOTroOwWIeHbl. VX crnoxxenue u 1
YMHOXEHHUE
3 VYpox nosropenus. opmyiibt 1
' COKpAIIEHHOTO YMHOKEHHS.
Ypok nosropenus. Jlunennoe
4. YPaBHEHHUE C IByMs IEPEMEHHBIMU 1
U ero rpaduxk.
s JuarHoctuueckasi KOHTPOJIbHAs 1 1
' pabora.
6. PamnmonansHbIe BBIpaKEHUS 1
- OcHOBHOE CBOHCTBO ApoOH. 1
CoxkpartieHnue Apooeii.
g OcHOBHOE CBOMCTBO ApOOH. 1

CoxkparieHue Apooei.




CrnoxeHue U BelYUTaHHE ApoOeii ¢

> OJIMHAKOBBIMU 3HAMEHATEIISIMU

10. CrnosxeHue ¥ BBIYUTAHUE APOOEH ¢
OJIMHAKOBBIMU 3HAMEHATEIISIMU

" CroxeHue ¥ BRIUMTAHUE Ipo0er ¢
pa3HBIMU 3HAMEHATEISIMU

. CroxxeHue ¥ BhIUUTaHUE Ipo0en ¢
pa3HbBIMU 3HAMEHATEISIMU

13.  YMHOXeHue apobeit

14. Bossenenne z[p061/1 B CTCIICHb

15.  Jlenenue npoOeit

16 [TpeoOpazoBanue palOHAIBHBIX
BBIPKEHUI

17. Pemenue 3agau

18.
Oyukims Y=K/X u ee rpagux

19 KonTponbHas pabota mo Teme
"Anrebpanyeckas 1poOb"

20.  JleMCTBUTENBHBIE YUCIIA.
KBagpartHble KOpHH.

21.  Apudmerndeckuil KBaJapaTHBIN
KOPEHB.

22.  VpaeHenue X°=a

23 Haxosxnenne npuOiamKkeHHOTo
3HAYEHMS KBaIPAaTHOTO KOPHS

24.  ®ymkmus y=\X u ee rpaduk

25.  @ymkus y=VX i ee rpaduk




26. Pemenue 3agaa 1
KonrponbHas padora no reme

27.  "Apudmernueckuii KBaJpaTHbIH 1
KOpEHb"

58, KBagpaTHblii KOpeHb U3 1
IPOMU3BEACHUS U Ipodu

29, KBanparuslii KOpeHb U3 1
HPOM3BEACHUS U Ipodu

30.  KBagparHblli KOPEHb U3 CTEIICHH

31.  KBagpaTHbI! KOPEHb U3 CTECTICHU 1

3. BriHeceHre MHOKHUTENSA 32 3HAK 1
KOPHSI

-~ Brecenne MHOKUTENS IO 3HAK 1
KOPHS

34, [Ipeo6pa3oBanue BbIpakeHUH, 1
coJiepKalluX KBaJpaTHbIE KOPHU

35, [Ipeo6pa3oBanue BbIpakeHUH, 1
coJIepKaliX KBaJpaTHbIe KOPHU
KonrponbHas pabora no reme

36.  "CgoiicTBa apupMETUYECKOTO 1
KBaJIpaTHOTI'O KOPHs"

37.  AHanu3 KOHTPOJBbHOH paboThI

38. Henonnele kBagpaTHbIC ypaBHEHUS 1

39, ®dopMyia KOpHEW KBaIpaTHOTO 1
YpaBHEHHUS

40. dopmyia KOpHEN KBaJIPaTHOTO 1

ypaBHEHUS




Pewenne ypaBHeHuUl, CBOAAIIMXCSA

41. 1
K KBaJIpaTHBIM

42, Pewenne 3ana4d ¢ nomMoIbr0 1
KBaJPaTHBIX YPaBHEHUU

43.  Teopema Buera 1

44.  Teopema Buera 1

45, Pemenue 3amay 1

46.  KBazapaTHbIN TpexdJIieH U €r0 KOPHU 1

47.  KBazgpaTHBII TPEXUWIECH U €r0 KOPHU 1

48, Paznoxenue kBapaTHOro 1
TpeXwIEHa HA MHOXKUTEIU

49, Paznoxenue kBapaTHOro 1
TpexXwieHa Ha MHOXKUTEIU
KonrtponbHas pabora no reme

50.  "KBaampaTHble ypaBHEHUS U 1
KBaJIpaTHBIN TpeX4JIeH"

1 Pemenne npoOGHBIX pallMOHATBHBIX 1
YpaBHEHUM

= Pemenne ijO6HBIX panroOHaIbHBIX 1
ypaBHEHUI

53, Pemienne npoOHBIX pallnOHATBHBIX 1
YpPaBHEHUNU

” Pemenne mpoOHBIX paliOHATBHBIX 1
YpPaBHEHUNU

- Pemenue 3agad ¢ moMOIIBIO 1

palMOHATIBHBIX YpaBHEHUI




Pemenue 3a1a4 ¢ mOMOIIBIO

>6 paLMOHATIBHBIX YPaBHEHUN 1

57, Pewenne 3anau ¢ HOMOH.U:fO 1
palMoHaIBHBIX YPaBHEHHUH

58. Pemenue 3amau 1
KonTtponbHas pabora o Teme

59.  "]lpoOHble panroHaIbHBIC 1
ypaBHeHuUs"

60.  AHamu3 KOHTPOJBHOH paboThI 1

61 VYpaBHeHUS ¢ ABYMsI HEM3BECTHBIMU 1
U ero rpaduk

6. VYpaBHeHUS ¢ ABYMSI HEM3BECTHBIMU 1
U ero rpaguk

63, HccnenoBanue cucTeM JIByX 1

YpaBHEHHI C IByMsI TIEpEeMEHHBIMHU

6. I'paduueckuii crocod peneHus 1
CHCTEM YpaBHEHUH

65, Anrebpanyeckuii cnocod pereHus 1
CHCTEM YpaBHEHUI

66 Anrebpanueckuil crocod peneHus 1
CHCTEM YpaBHEHUI

67.  Pemenue 3a1au 1

68.  Pemenue 3amau 1

69. Hucnossle HEPaBEHCTBA 1

70.  YwucioBble HEPABEHCTBA 1

71.  CBoICTBa YUCIIOBBIX HEPABEHCTB 1

72.  (CBoHCTBa YHUCIIOBBIX HEPABEHCTB 1




CrioxeHue ¥ YMHOKEHUE YHCIIOBBIX

73.
HEPABEHCTB

4. CrioxeHue 1 YMHOKEHUE YHCIIOBBIX
HEPABEHCTB

75.  Pemenue 3ama4

26, [Tepeceuenue u 0ObeTUHCHIE
MHOECTB

77. YucnoBble IPOMEXKYTKH

78, Pemienne HepaBeHCTB ¢ OJTHOU
MePEeMEHHOI

79, Pemenne HepaBeHCTB ¢ OJTHOU
IEPEMEHHOI

20, Pemienne cucrem HEpaBEHCTB C
OJIHOH NepeMEHHON

81 Pemenue cucreM HEpaBEHCTB C
OJIHOH NepeMEHHON

82.  Pemenwue 3ama4

83, KonTponbHas pabota mo Teme
"YucnoBble HepaBeHCTBA"

84, Oynknus. O0IacTh OMPEASTICHUS 1
MHOECTBO 3HAYCHUH

g5, Oyuknusa. O0nacTh onpeaeneHus u
MHOECTBO 3HAYCHUH

86.  CpoiicTBa QyHKIIMH

87.  CpoiicTBa IuHEHHON QyHKINN

88 CgoiicTBa QyHKIMHA Y = ; nHy =

Vx




89. ' Pemenue ynpaxHeHHUU

90. Pemenue ynpaxHeHH

91 OripeziesieHe CTETICHH C LIEITbIM 1
OTpHULATENIbHBIM ITOKa3aTeIeM

92, CBoiicTBa CTENEHU C 1IEJIBIM 1
MoKa3aTeJieM

93.  CrangapTHbII BUJ Yucia

94.  Pewenue 3a1a4 1

95.  Pemenue 3amau 1

%. KonTtponpsHast pabora o Teme 1
"CreneHnb ¢ IeJIbIM noKasaTrelieM"
[ToBTOpEHNE OCHOBHBIX MOHITHI U

97.  METOIOB KypcOB 7 M 8 KJIacCOB, 1
000011IeHrEe 3HAHUHI
[ToBTOpEHNE OCHOBHBIX MOHATHI U

98. METOJI0B KypcOB 7 U 8 KJIacCOB, 1
000011IeHrEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHI U

99. METOJI0B KypcOB 7 U 8 KJIacCOB, 1
0000111eHIE 3HAHUI

100. Uroromas KOHTpoOJIbHAsA paboTa 1

101. Hrorosas arrecranus
[ToBTOpEHNE OCHOBHBIX MOHIATHH U

102. MeToz10B KypcoB 7 U 8 KJIacCOB, 1
0000111eHIE 3HAHUI

OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




9 KUIIACC

KoanuecTBo 4acoB

Jlara JlomoaHuTebHAS
Nen/m Tema ypoka KonTpoJbHbIe
Bcero U3YYeHUs uHopmanus
padoThI
VYpoxk noBropenus. UnciaoBbie HEPaBEHCTBA U
1 ux cBoicTBa. CUCTEMBI JIMHEHHBIX 1
HEPaBEHCTB.
VYpoxk nosropenus. CTeneHs ¢ HeIbIM
2 HoKa3aTeJeM U ee CBOMCTBA, CTaHIapTHBIH 1
BUJI YHCTIA.
3 VYpoxk nosropenus. PanrionansHslie 1pobu u 1
JecTBUS HaJl HUMU.
VYpox noBropenus.Kagparasie KOpHU. 1
5 VYpoxk nosropenus. KagpaTHsie ypaBHeHUsS
5 VYpok noBropenus. J{poOHbIe palioHaIbHbIE 1
ypaBHEHHS.
Juarnoctuueckasi KOHTpOJIbHas paboTa 1 1
AHan3 KOHTPOJIbHON pabOThI 1
9 Oyuknus. O6nactb onpeaeneHust GQyHKIUN 1
10 Oynkuus. O6nacTb 3HaYCHUN QYHKIIUN 1
11 OO6nacth ornpeseneHns U 001acTh 3HAYCHUH 1
byHKIMHA
12 CgoiicTBa (pyHKIIMH 1
13 CoiicTBa (hyHKIIHH 1
14 CgoiicTBa (hyHKIIMH 1
15 KBaapaTHbBIN TpeXUJIeH B €T0 KOPHH 1




16 KBagparHslli TpEeX4iIeH U €ro KOPHU 1

17 KBaapaTHbBIN TpeXUJICH B €T0 KOPHH

18 PasnoxxeHne KBagpaTHOTO TpeXuieHa Ha 1
MHOXHTEIH

19 PasnoxxeHne KkBagpaTHOTO TpeX4ieHa Ha 1
MHOXHTEIH

20 Paznoxenue kBagpaTHOrO TpexuwieHa Ha 1
MHOXHTEIH

21 Pemenue 3anau 1

22 Pemenue 3amay 1

23 Pemenue 3amay 1

24 Pemenue 3amau 1
KonrtponbHas padora no reme "O@yHKIHUS.

25 CgoiictBa ¢pynkimid. KBaaparHslii 1
TpexwieH".

26 AHam3 KOHTPOJIBHON pabOTHI 1

27 Pemenue 3amau 1

28 Pemenne 3amau 1

29 OyHKIHS y=ax"2 1

30 Oynkuus y=ax"2 , ee rpaduk u cBoiicTBa 1

31 ['padux GyHkmu y=ax"2+n 1

32 I'paduk dpynkuuu y=a(x-m)"2 1

33 I'paduku GyHkimid y=ax"2+n u y=a(X-m)"2 1

34 [Toctpoenue rpaduka KBaapaTHUHON 1
byHKIIUN

35 [TocTpoenue rpadurka KBaapaTHIHON 1

byHKIAHA




36 @yHKIM y=Xx"n 1

37 OyHkus Y=X"N u ee CBOMCTBa

38 Kopenb n-oii ctenenu

39 Pewienne ynpaxHEeHU HAa HAXO0XKICHHE 1
KOpHsI N-0l CTENEHU

40 KonTponbhas pabota no teme 1
"KBanpatuunas ¢GyHKIUS U ee CBOiicTBa".

41 Lenoe ypaBHEeHUE U €r0 KOPHU 1

42 Llenoe ypaBHEHHUE U €T0 KOPHU 1

43 JpobOHble palnoHalbHbIE ypaBHEHUS 1

44 JpobHble palmoHanbHbIE ypaBHEHUS 1

45 Pemenue 3amau 1

46 KonTpoabHas pabora o teme "YpaBHeHuUs ¢ 1
OJIHOM TIepeMeHHOI"

47 AHaJn3 KOHTPOJIbHON pabOThI 1

48 Pemrenne HepaBeHCTB BTOPOM CTENIEHU C 1
OJHOU MEPEMEHHOU

49 Penienne HepaBeHCTB BTOPOM CTEINEHU C 1
OJIHOU IIEPEMEHHOMN

50 Penienne HepaBeHCTB BTOPOU CTETIEHU 1
METO/I0M UHTEPBAJIOB

51 Pemienne HepaBeHCTB BTOPOM CTENEHU 1
METO/IOM HHTEPBAJIOB

52 Pemienue 3anau 1

53 Kontponbnast pabora o teme "HepaBencTBa 1
C OJJHOU IepeMeHHOI"

54 AHanmM3 KOHTPOJIBHOW paboThI 1




YPaBHeHI/Ie C ABYM: IICPECMCHHBIMU U €TO

> rpadguk

56 VYpaBHeHME ¢ ABYMsI IEPEMEHHBIMU U €TO
rpaduk

57 ['padpuaeckuii cnocoO pemeHus CUCTEM
ypaBHEHUU

58 Pewenne cucrem ypaBHEHHH BTOPOU
CTENEHU

59 Pewenne cucrem ypaBHEHHUH BTOPOU
CTENEHU

60 Peuienue 3aga4 ¢ NOMOILBIO CUCTEM
YpaBHEHU BTOPOU CTETIEHU

61 Pemenue 3a1a4 ¢ moMoIIbI0 CUCTEM
YpaBHEHUI BTOPOM CTETICHU

62 Pemenue 3a1a4 ¢ moMoIIbI0 CUCTEM
YpaBHEHUI BTOPOM CTETICHU

63 HepaBenctBa ¢ 1ByMsl mepeMEHHBIMU

64 HepaseHnctBa ¢ AByms nepeMeHHBIMU

65 CucreMbl HEpaBEHCTB C JIBYMs
NIEPEMEHHBIMU

66 CucreMbl HEpaBEHCTB C IBYMsI
NIEPEMEHHBIMU
HekoTopsie mpuemsl pemeHus: CucTeM

67 YPaBHEHUI BTOPOU CTENEHHU C ABYMS
NepPEMEHHBIMU

68 Pemienue 3anau

69 Pemenue 3amau




KonTponpHas padora o Teme "YpaBHEHUS U

70 HEpPABEHCTBA C JIByMSsl ITIepeMEHHbIMU"

71 AHain3 KOHTPOJIBHON pabOThI

72 [TocnenoBarensHOCTH

73 Omnpenenenue apuPpMETHIESCKON POTPECCHH

74 ®dopmyia N-ro wieHa apuPpMeTHIECKOM
POrPeccuu

75 dopmyna N-To wieHa apuhMETHIECKON
POTPEeCcCUu

76 ®dopmyiia CyMMBI IEPBBIX N YIEHOB
apru(METHIECKOI TPOTPecCcun

77 ®dopmyiia CyMMBI IEPBBIX N YJIEHOB
apudMeTHUeCcKOl mporpeccuu

78 Pemenue 3amau

79 KonrponbHas pabora no reme
"Apupmernueckas nporpeccus”

80 AHan3 KOHTPOJIbHON paboThI

81 OrnpezenieHre reOMeTPUIECKOM MPOTPECCUu

82 ®opmya N-ro YwieHa TeOMEeTPUYECKON
IpOTrpeccuu

83 dopmyia N-To YWieHa TeOMETPHUIECKON
pOTPECCUH

84 ®opmyia CyMMBI IEPBBIX N YWIECHOB
T€OMETPHUYECKON MTPOTPECCUU

85 ®opmyia CyMMBI IEPBBIX N YIECHOB
reOMEeTPUUECKOM Mporpeccun

86 Pemenue 3amaq




KontponbHast pabora o Teme

87 "I"'eomerpuueckas nporpeccus’
88 AHain3 KOHTPOJIBHON pabOThI
89 Pemenue 3amau
[ToBTOpeHUE, 06001IEHNE U CHCTEMAaTH3aIUS
90 3HaHM. Perenne TeKCTOBBIX 3a1a4
apu(METHIECKUM CITIOCOOOM
[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs
91 3Hanuid. [IpeoOpazoBanue anredpandeckux
BBIPAKEHUH, JOMYCTUMBIE 3HAUYCHHS
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aIUs
92 3HaHui. [IpeobpazoBanue anredpandecKux
BBIPa)KEHU, JOMYCTUMBIE 3HAUCHUS
[ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS
93 3HaHuil. [IpeobpazoBaHue anredpanvyeckux
BBIPa)KEHUH, JOMyCTUMBIE 3HAUCHUS
[ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS
94 3HaHui. [IpeobpazoBanue anredpandeckux
BBIPQ)KEHUH, JOMyCTUMBIE 3HAUCHHS
[ToBTOpEHHE, 0000IIEHNE U CUCTEMATH3AIIH
95 3HaHU. OyHKIMK: TOCTPOEHUE, CBOMCTBA
M3YYEHHBIX QyHKIUH
[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
96 3HaHUU. DYHKIUU: IOCTPOCHUE, CBOWCTBA
M3YYEHHbIX QyHKIUH
97 Wrorosast KoHTpOJBbHAS paboTa
98 Hrorosas arrecramus




[ToBTOpeHUE, 0600IIEHNE U CHCTEMAaTH3aIUS

99 3HaHui. OyHKIMK: TOCTPOCHHUE, CBOMCTBA 1
U3yYCHHBIX (DYyHKITHIA
[ToBTOpeHUe, 06001IEHNE U CHCTEMAaTH3aIUs

100 3Hanuil. ['paduueckoe pemeHne ypaBHeHUN 1
U UX CUCTEM
[ToBTOpeHue, 0000IICHNE U CUCTEMATH3AIIHSI

101 3Hanuil. [ padudeckoe pemeHne ypaBHeHUN 1
U UX CUCTEM

102 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOU MIPOI'PAMMOBI

7 KUIIACC
Koxn .
IIpoBepsiemble npeaMeTHBIE Pe3YJbTAThl 0CBOCHHS OCHOBHOM
NPOBePsIeMOro .
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJbTarTa
1 Yucna u BBIYUCIEHUS
11 BbinonHsATe, coderas  yCTHblE M NHCbMEHHBIE  NPUEMBIL,
' apudMeTHuecKue NeicTBUA ¢ palliOHAILHBIMU YHCIIaMHU
HaxonuTe  3HAYeHMs  YUCIOBBIX  BBIPQXKEHUH,  MPUMEHSTbH
1.2 pa3HooOpa3HbIe CIIOCOOBI M TPUEMBI BEIYMCIICHUS 3HAYCHUHN JPOOHBIX
BBIp)XEHUI, cofiepxKalux 0ObIKHOBEHHbBIE U JIECATUYHbIE JpoOu
[Tepexoaute oOT oAHOM (opMbl 3amucu yuMcend K Jpyrou
13 (mpeoOpa3oBbIBaTh  JECATUYHYIO  JIpoOb B  OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH, B OECKOHEUHYIO
JECATUYHYIO ApOOb)
1.4 CpaBHUBATH U YIIOPSIOUYMBATH PallMOHAIbHbBIE YHCIIA
1.5 OxpyrasaTh uyncia
BBINOMHATE NPUKUIKY U OLEHKY PE3yJIbTaTa BBIYUCICHHM, OLIEHKY
1.6 3HAQYEHWM YHUCJIOBBIX BBIPDAXKCHUM. BBINOIHATE JAEUCTBUSA  CO
CTENEHSIMH C HaTypaJIbHBIMU MOKA3aTENSIMU
17 [IpuMeHATh NpHU3HAKU ACIUMOCTH, DPA3JIOKEHHE HA MHOXKUTEIN
' HaTypaJbHbBIX YUCEIl
Pemarp mpakTHKO-OPUEHTHPOBAHHBIE 3a/ayd, CBSA3aHHBIE C
OTHOLIEHMEM  BEJIWYMH,  IPONOPLHMOHAIBHOCTBIO  BEIUYHH,
1.8 MPOLEHTAaMH, HHTEPIPETHUPOBATh PpE3yNbTAaThl pEIICHUs 3aJad C
Y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMBbIX
00BEKTOB
2 AnreGpanyeckue BbIpaKeHHs
21 Hcnonb3oBaTh anreOpandyeckyl0 TEPMUHOJOTHIO M CHMBOJIUKY,
' MPUMEHSITH €€ B IPOLIECCe OCBOCHUSI yUeOHOT0 MaTepHralia




HaxonuTth 3HadeHHss OYKBEHHBIX BBIPQKECHUH TMpH 3aJaHHBIX

22 3HAYEHUSX NMEPEMEHHBIX
23 BoinmonusaTe mpeoOpazoBaHUsl IENOr0 BBIPAXKEHHS B MHOTOWIECH
' MPUBEICHUEM TIOIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK
BBITIONHATE YMHOKEHHE OJJTHOYWICHA HA MHOTOWIECH M MHOTOWIEHA Ha
24 MHOTOYJICH, MPUMEHSTh (OpMyJbl KBaJpaTa CyMMBbI W KBajpara
pasHOCTH
OCyIIeCTBISITh  Pa3NOKEHWE MHOTOYICHOB HA MHOXHUTEIH C
2.5 MOMOIIbIO BEIHECEHHUSI 32 CKOOKHM OOIIET0 MHOKHUTEIS, TPYIITHUPOBKU
CJIaraeMbIX, MPUMEHEHHS POPMYJIT COKPAIEHHOTO YMHOXKCHHSI
26 [TpuMmeHsITh IpeoOpa3oBaHUSI MHOTOWICHOB JIJISI PEIICHUS PA3IMIHBIX
' 3aJ1a4 U3 MaTeMaTUKU, CMEXKHBIX MTPEIMETOB, U3 pPealbHON MPAKTUKU
27 Hcnonb30BaThk CBOMCTBA CTEIIEHEH C HATYpaJIbHBIMH ITOKA3aTEIAMU
' JUTsI IpeoOpa3oBaHusl BhIpAXKEHUN
3 VYpaBHEHUS U HEPABEHCTBA
Pemarp nuHeliHblE ypaBHEHHUS C OIHOW MEpEMEHHOW, MpUMEHssS
3.1 IpaBmJIa IEPEX0/Ia OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHILHOMY €MY.
[TpoBepsTh, SIBISAETCS JIM YUCIIO KOPHEM YpaBHEHUS
> [IpumensiTb rpaduueckue METOAbI MPU PEHICHUH JHHEHHBIX
' YPaBHEHUH U UX CUCTEM
33 [ToxOupare mpuMepbl TAp YHCEN, SBISIIONIMXCA  PEIICHUEM
' JUHEHHOTO ypaBHEHUS C IByMS IEpEMEHHBIMU
CTpoHTh B KOOPJAMHATHOM TIIOCKOCTH IpayK JIMHEHHOTO ypaBHEHUS
3.4 C ABYMS MEPEMEHHBIMU; MONIB3YACh IpauKoM, MPUBOIUTH TPUMEPHI
peIIeHUsT ypaBHEHUS
35 Pemate cucteMbl JByX JIMHEMHBIX YpPaBHEHMM C  JByMs
' MEPEeMEHHBIMH, B TOM YHUCIIe TpaduyecKu
CocTaBmsTh U peniaTh TMHEHHOE YpaBHEHHE UM CUCTEMY JTMHEHHBIX
3.6 YpaBHEHHH O YCIIOBHIO 33/1a49H, HHTEPIPETHPOBATH B COOTBETCTBUHU
C KOHTEKCTOM 3aJIa4M MOJy4YEeHHBIH pe3ynbTarT
4 Koopaunate! u rpadguku. OyHkuuu
N300paxaTh Ha KOOPIAWHATHOW MPSIMOW TOYKH, COOTBETCTBYIOIIHE
4.1 3aJJaHHBIM KOOPJHWHATAM, JIYYH, OTPE3KH, WHTEPBAJIBI, 3alHCHIBATH

YHUCJIOBBIC TPOMCIKYTKH HA anre6pa1/1quI<0M SA3BIKC




n OTtMmedaTh B KOOPAWHATHOW TUIOCKOCTH TOYKH TIO 3aJaHHBIM
' KOOpJMHATaM
43 Crtpourts rpaduku iuHeHHbIX QyHKuMd. CTpouTh rpaduk GyHKINN Y
' = [x]
OnuceiBaTh ¢ MOMOIILI0 (PYHKIHMN W3BECTHBIE 3aBUCUMOCTH MEKIY
4.4 BEJIMYMHAMU: CKOPOCTb, BpEMS, PACCTOSIHHE, LIEHY, KOJIMYECTBO,
CTOMMOCTb, IPOU3BOAUTEIILHOCTD, BpeMs, 00bEM paboThI
4.5 Haxoauth 3HadueHne QyHKIUH 110 3HAYCHUIO €€ apryMeHTa
[Tonumate rpaduyeckuii cnoco® TPEACTABICHUS W  aHAJIHM3a
4.6 uH(popMaIuy, HW3BJICKaThb M HHTEPIPETUPOBATH WH(OOpPMAIUIO W3
rpaUKOB peaIbHBIX MPOIECCOB U 3aBHCHMOCTEH
8 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs
pe3yJbTara
1 Uucna u BBIYUCIECHUS
Hcnonp30BaTh  HadajdbHBIC  TPEACTABICHUS O  MHOMKECTBE
11 JNEHCTBUTENBHBIX YHCET 711 CPAaBHEHUS, OKPYTIICHHUS U BHIYUCIICHU,
' HU300paxaTh JEHCTBUTEIBHBIC YHCIIA TOYKAMH Ha KOOPIWHATHOU
IpsAMOi
[IpumensTh TOHSATHE AapU(PMETUYECKOTO KBAJAPATHOTO KOPHA,
12 HaXOJWTh KBAaJPaTHbIC KOPHHU, HCIONB3Ys TPU HEOOXOTUMOCTH
' KaIbKYJISTOD, BBITIOJTHSTh npeoOpa3oBaHus BBIpAXECHHH,
COJIeprKaINX KBaJIpaTHbIC KOPHH, UCTIONB3Ys CBOMCTBA KOPHEH
13 Hcnonp30BaTh 3amucd OONBINAX M MaJbIX YHCET C IOMOIIBIO
' JECATUYHBIX Apobeii u cTenenei yucna 10
2 AnrebpanuecKue BbIpaXKEHUS
[TpuMeHSTh TIOHATHE CTENEHU C IIEeJBIM TOKa3aTelIeM, BBITIOIHATH
2.1 npeoOpa3oBaHus BBIPAKEHUH, COAEPKAIIUX CTEMEHU C IETbIM
nokasaresem




2.2

BBIMONHATE  TOXIECTBEHHBIE MPeoOpa3oBaHUS  pallMOHAIBHBIX
BBIDQXCHUM Ha OCHOBE IIpaBWJI JCWCTBUM HAJ MHOTOWIECHAMH U

anreOpanyecKuMHu ApoOsMu

2.3

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIN

2.4

3.1

3.2

3.3

[TpuMeHsTH peoOpa3zoBaHusl BRIPAKEHUH Ui PELICHUS Pa3IHYHBIX

3aJ1a4 U3 MaTeMaTUKU, CMEXKHBIX MTPEIMETOB, U3 pealbHON MPAKTUKU
VYpaBHEHUS U HEPABEHCTBA

Pemrats HHHeﬁHBIe, KBaJpaTHbIC YpPaBHCHHUA W palHdOHAJIbBHBIC
YpaBHCHU:, CBOAAIIUCCA K HUM, CUCTEMbI JIBYX ypaBHeHI/Iﬁ C IBYyMs

NEPEMEHHBIMU

[IpoBOoaNUTE NIpPOCTEHIINE MCCIECIOBAHUS YPABHEHUHM M CUCTEM
YpaBHEHMH, B TOM YHUCIE€ C IPUMEHEHHEM TIpadUUYEeCKUX
IpeJIcTaBIeHUN (yCTaHaBJIUBATh, UMEET JIU YPABHEHHUE WM CHCTEMA

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

[lepexonuTs OT ciOBeCHOW (QOPMYITMPOBKM 3amaun K €&
anreOpanyecKor MOJENN C MOMOIIBIO COCTABIICHHUS YPaBHEHHS WIIH
CUCTEMbl ypaBHEHMH, HHTEPIPETUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 3a]1a4¥ MOJTYYECHHBIN pe3yJbTaT

3.4

4.1

4.2

[IpuMeHsTh CBOMCTBA YHUCIIOBBIX HEPAaBEHCTB JJIi CpPaBHEHUS,
OLICHKH, pPellaTh JMHEWHbBIE HEPABEHCTBA C OJHOW MEPEMEHHON U UX
CUCTEMBI, 1aBaTh I'pauueCKyI0 UIUTFOCTPALIUI0 MHOXKECTBA PEIICHUN
HEPABEHCTBA, CUCTEMbBI HEPABEHCTB
OyHKIUH
[ToHumMaTh M HCMONB30BaTh (PYHKLUMOHAJIbHBIE TMOHATHS M S3BIK
(TepMHUHBI, CUMBOJHMYECKHE O0O3HAYEHMsI), OINpENEesATh 3HAUECHUE
(YHKLIMU 110 3HAYEHUIO apryMeHTa, ONpeAeNsITh CBOMCTBA (DYyHKIIMU
o e€ rpauky
CrpouTtsb rpauku 31eMeHTapHbIX GYHKIMN BUja:

y=k/x

k/x




, Y =X, Y = X3, ¥ = [X|, omuCBIBaTh CBOWMCTBA YMCIOBOM (YHKIMU IO €€
rpaduxy

9 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHS OCHOBHOM
NpoBepPsSIEMOro .
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yjabTara
1 Yucna u BBIYUCIEHUS
11 CpaBHMBaATh M yHOPSAAOYMBATH PALMOHAIBHBIE U HUpPPALMOHAIbHbBIC
' yucia
BrinonusaTes apudmeTHueckue 1eHCTBUS ¢ palliOHATLHBIMU YHUCIaMH,
1.2 CcOoYeTasi YCTHbIE MU MUCbMEHHBIE MPUEMBI, BBIIIOJHATH BBIYMCIIEHUS C
HMppaurOHaJIbHBIMHA YHCIIAMHU
13 HaxonuTe 3HaueHUs cTeneHeld C LENbIMUA MOKa3aTeIs MU U KOPHEH,
' BBIYMCIISATh 3HAYCHUS YUCIOBBIX BBIPAKEHUN
14 OKpyriiiTh ~ JEHUCTBUTEIBHBIE  YHUCIA, BBINOJIHATH  IPUKUIKY
' pe3yJibTaTa BEIYMCIIEHU, OUEHKY YHCIOBBIX BHIPAXKEHUI
2 VYpaBHEHUs U HEPABEHCTBA
”1 Pemlare nuHElHBIE W KBaJpaTHbIE ypPaBHEHUS, YpaBHEHUS,
' CBOJISIIMECS K HUM, TPOCTEHIIIHE JPOOHO-pallMOHAIbHBIE YPAaBHEHUS
Pemate cucTeMsl IBYX JMHEHHBIX YPAaBHEHHUH C ABYMsI IEPEMEHHBIMU
2.2 Y CUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SABIISIETCS
JIMHEVUHBIM
Pemath TekcTOBBIE 33a4K aNreOpandeckuM CocoOOM ¢ TTOMOIIbIO
2.3 COCTAaBJICHUSl YPABHEHMS WIM CHUCTEMBI JIByX YPaBHEHUH C JBYyMs
MEPEMEHHBIMU
[IpoBOOUTE MPOCTEHIINE WCCIECIOBAHUSA YPABHEHHM M CHCTEM
Y YpaBHEHHH, B TOM 4YHCI€ C TPUMEHEHHEM TpadUuyecKux
' MIPEACTABICHUH (HANpUMep, yCTaHABIMBATh, UMEET JIM YpaBHEHUE
WJIU CUCTEMa YPAaBHEHHU PEIIeHUSs, €CJIM UMEET, TO CKOJIBKO)




2.5

2.6

Pemate JMHEHHBIE HEPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA,
n300pakaTh pelIeHNne HEPAaBEHCTB HA YUMCIIOBOM MPSIMOM, 3aIIMChIBATh

PEIICHUE C ITIOMOIIIBIO CHUMBOJIOB

Pemrate cucTeMBl JTHHEHHBIX HCpaBCHCTB, CUCTEMBLI HEPABCHCTB,
BKJIIOYAOOIUME KBaApaTHOC HEPaBCHCTBO, I/1306pa)KaTb pEIICHUC
CHUCTCMbI HCPABCHCTB HaA YHCIO0BOM HpSIMOfI, 3allMChIBATh PCUICHHUC C

IIOMOIIbIO CHUMBOJIOB

2.7

Hcmons3oBaTh HEPABCHCTBA IIPH PEIICHUHN PA3JIMYHBIX 3aJa4

OyHKIMHU

3.1

3.2

PacniosnaBath  (QyHKIMHM  W3y4eHHBIX  BUAOB.  lloKa3bIBaTh
CXEMAaTHYECKH pAacIlOJIOKEHHE Ha KOOPAMHATHOW  IUIOCKOCTH
rpadukoB dynkimii Buma: Y=KXx, y=kx+b, y=k/x, y=ax’tbx+c, B
3aBUCUMOCTH OT 3Ha4eHUH K03((PUIIMEHTOB, ONMUCHIBATH CBOWCTBA
byHKIMIA

[Toka3pIBaTh CXEMAaTHYECKH pACIIOJIOKCHHE Ha KOOPAMHATHOU
IUIOCKOCTH TpadukoB GyHKIMU Buga Y = VX, Y = |X| U ONUCHIBAThH

CBOICTBA PYHKIIUI

3.3

Crpouth M u300pakaTh CXeMAaTUYECKH Tpa(uKu KBaAPATHIHBIX
(GyHKIMI, OMMCHIBaTh CBOWCTBAa KBAJpPaTUYHBIX (QYHKIHH MO HX

rpadukam

3.4

Pacno3naBaTh KBajpaTuuHyl (QYHKIUIO N0 ¢GopMmysie, NPUBOIUTH
IpUMEphl KBaJIpaTUYHBIX (YHKIMH U3 peanbHOW KU3HM, (U3MKH,

reoMeTpUn

Apudmernueckasi U reoOMeTpUUYECcKas IpOrpeccuu

4.1

4.2

Pacno3naBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO IPOrpeccuu
IIPU pa3HbIX COCO0AX 3aaHus

BBINONHATE BBIYMCICHUS C UCMOJIb30BaHUEM (hopMys N-TO wiieHa
apupMeTHUYECKOil ¥ TEOMETPUUYECKON MPOTrpeccHii, CyMMBI MEPBBIX N

YJICHOB

4.3

I/I306pa>1<aTL YJICHBI OCICa0BATCIBHOCTHU TOYKaMHU Ha

KOOPJAMHATHOW INIOCKOCTH




4.4

Pemiate 3aaa4u, CBA3aHHBIC C YMCJIOBBIMHU ITIOCJIICA0BATCIBHOCTAMU, B
TOM YHCJIC 3aJa4yu u3 peanLHoﬁ KHU3HHU (C HCIIOJIb30BaHHUEM

KaJIbKYJISTOPa, HU(POBBIX TEXHOIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT COAePKAHUSA
1 Yucna u BIYMCICHUSA
JlpoOu OOBIKHOBEHHBIE M JECATHUYHBIE, IIEPEX0/] OT OJHON (OpPMBI 3aMUCH
11 npobeit k apyrou. IloHsTHE panMoOHaNbHOrO 4YMCia, 3allCh, CPAaBHEHUE,
YOS IOYMBAaHUE PALMOHATIBHBIX YHCEI
12 Apudmernueckue AecTBUS € pallMOHATIBHBIMY YMCiIaMu. Pemenue 3a1a4 u3
' peanbHON MPaKTUKU HA YaCTH, HA IPOOH
13 Crenenb ¢ HaTypajJbHBIM IIOKAa3aTEJlEeM: OIpEIeNIeHHEe, MpeoOpa3oBaHUE
' BBIpQ)XEHUI Ha OCHOBE ONPEIEICHNUS, 3aMCh OOIBIINX YHCEell
14 [IporeHTsl, 3anuch MPOLEHTOB B BUAE ApOOH U IpoOH B BUE MPOLICHTOB.
' Tpu ocHOBHBIE 33]1a4 Ha ITPOLIEHTBI, PELIEHHUE 33/]a4 U3 PeaIbHOM MPAaKTUKU
. [IpuMeHeHMe TPU3HAKOB JEIMMOCTH, pAa3JIOKEHHE Ha MHOMKUTEIN
' HATYpaJIbHBIX YHCEI
16 PeanbHble  3aBucMMOCTH, B TOM uucile OpsMas U oOpaTHas
' IIPONIOPLIMOHAIBHOCTH
2 Anrebpanueckue BbIpaXeHUs
21 IlepemenHbIe, YMCI0BOE 3HAYEHHE BBIPAXKEHUSI C IEPEMEHHOM. [lomycTuMbIe
' 3HA4YECHUs IEPEMEHHBIX
25 [IpencraBneHre 3aBUCUMOCTH MEXJy BeIMYMHAMHU B BUAE (OPMYJIBL.
' Brruucnenus o popmynam
23 [IpeoOpa3oBanre OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO pPAaBHbIE
' BBIP)KEHUS
2.4 CBoiicTBa CTENEHH ¢ HATYpaJbHBIM ITOKa3aTelleM
25 OnHounensl 1 MHOTOWIeHbI. CteneHb MHOrowieHa. CiiojkeHue, BEIYUTaHuE,
' YMHOKE€HUE MHOTOWIEHOB
@opMyJbl  COKpAIIEHHOTO YMHOMKEHHUS: KBaJpaT CyMMBl U KBajapaT
2.6 pasHocti. DopMyna pa3sHOCTH KBajapaToB. Pa3nokeHne MHOTOWIECHOB Ha
MHOXHUTEITN




3 YpaBHeHUS
31 VYpaBHeHHe, KOpPEHb YpaBHEHHs, IpaBHia MpeoOpa3oBaHUs YpaBHEHUS,
' PaBHOCHJIBHOCTb YPaBHEHUN
3.9 JluHeitHOe ypaBHEHHE C OJIHOW MEPEMEHHOM, YUCJIO KOpPHEW JMHEHMHOTO
' YpPaBHEHUS, PEUIEHUE JIMHEUHBIX YPAaBHEHUI
33 CocraBieHre ypaBHEHUH 10 yCIOBUIO 3aJ1a4i. Perienre TeKCTOBBIX 3aa4 ¢
' IIOMOIIBIO YPaBHEHUHI
3.4 JluneliHoe ypaBHEHHE C IBYMS ITIEPEMEHHBIMH U €T0 Tpaduk
Cucrema JByX JIMHEHHBIX YpaBHEHUH C JABYMs I€pEeMEHHBIMU. PerieHue
3.5 CHCTEM ypaBHEHHH criocoOoM nojcTaHoBKU. [Ipumepsl perenns TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHHUU
4 Koopaunats! u rpaduku. OyHKImn
4.1 Koopaunara Touky Ha mpsMon
42 Hucnossle IpoMEKyTKH. PaccTosiHue MeK 1y AByMS TOUKaMU KOOPAMHATHOU
' psAMOI
43 [IpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AGcuucca U opauHaTa
' TOYKH HA KOOPJIAMHATHOM INIOCKOCTH
w ITpumeps! rpadukoB, 3anaHHbIX Gopmysiamu. UteHune rpauKoB peabHbIX
' 3aBUCUMOCTEHN
4.5 [Honstue pynkuuu. I'papuk pynknuu. CroiicTBa pyHKuIMM
4.6 Jluneitnasa pynkuus, e€ rpadux. I'padux pyHkmm y = [x|
47 I'padnueckoe perieHne JUHEHHBIX YpPaBHEHUN U CHUCTEM JIMHEHHBIX
' ypaBHEHUN
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna 1 BBIYUCIICHUS
11 KBagpatublii kopeHb u3 uucna. [loHsATHE 00 HMppPalMOHANIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS HPPALUOHATIBHBIX YHCET
CpoiicTBa apu(MeTHyecKuX KBaJpaTHBIX KOPHEM M UX NPUMEHEHHE K
1.2 peoOpa3oBaHUIO YHUCIIOBBIX BBIPAKEHUI " BBIYHCIICHUSIM.
JlelicTBUTENbHBIC YHCTIA




9 KVIACC

13 Crenens ¢ 1enpIM IokasareneM U e€ cBoiictsa. CTaHaapTHas 3aluch 4ucia
2 Anrebpanueckue BbIpaKEeHUs

91 KBagparuelii  TpEXuwieH, pa3jIoKEHUE KBAAPaTHOIO TPEXWIEHA Ha
' MHOKHUTEIN

2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0pandeckoi 1poou

2.3 CrnoxeHue, BBIYMTaHUE, YMHOKCHHE, JICIICHUE allreOpandecKux apooei

2.4 PannonanbHble BbIpayKEHUS U X IIpeoOpa3oBaHue
3 VYpaBHEHHS U HEpaBEHCTBA

31 KBagpatHoe ypaBHeHue, (opMyla KOpHEH KBagpaTHOTO YpaBHEHHUS.
' Teopema Buera

3.2 Pemienue ypaBHeHUH, CBOIAIIMXCS K TMHEHHBIM M KBaIpaTHBIM

3.3 [Ipocreiimme qpoO6HO-pallMOHALHBIE YPABHEHUS

I'paduueckas uHTEpHIpeTalus YpaBHEHUH ¢ ABYMs IEPEMEHHBIMU U CUCTEM
3.4 JIMHEWHBIX YPAaBHEHUM C ABYMs NlepeMeHHbIMU. [Ipumeps! penieHus cucreM
HEJIMHEHHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMH

3.5 Perrenne TeKCTOBBIX 3a71a4 aNreOpanyecKuM Crocooom

3.6 YucaoBbie HEPABEHCTBA U MX CBOWCTBA

3.7 HepageHcTBO ¢ 01HOM ITEpeMEHHON

3.8 PaBHOCHIIBHOCTD HEPABEHCTB

3.9 JIuHelHble HEpaBEHCTBA C OHON NEPEMEHHOMN

3.10 CucTeMbl TMHEWHBIX HEPABEHCTB C OJIHOM MepeMeHHON
4 OyHKIMH

i1 Ilonartue @ynkuun. OO6IacTb ONpeneNeHuss M MHOXKECTBO 3HAYEHU
' ¢byukmun. CriocoObI 3a1aHust QyHKIHI

4.2 I'paduk pynkuuu. YreHne cBONCTB QYHKIUU 1O €€ rpaduxy

4.3 [Ipumeps! rpadukoB yHKIHM, OTpaXxaromMX peaabHble IPOLECCH

44 OyHKIUY, OINUCHIBAIONINE TPSIMYI0 W OOpaTHYIO IPOTIOPIHUOHAIHHBIC
' 3aBHCUMOCTH, UX IrpauKu

4.5 @yHknuu y =x2 y = X’

4.6 Oyukmmu y = (X, Y = |x|

4.7 I'padmuueckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHUI




Kon

IIpoBepsieMblii JJIEMEHT COEePKAHUS

1 Yucna u BBIYUCIEHUS
11 PanmonanbHple 4YMca, MppalMOHAIBHBIC YHUCIA, KOHEYHBIE M OECKOHEYHbIC
' JIECATUYHBIE JPOOH
MHOECTBO  IEHUCTBUTENBHBIX  YUCEN, JEHCTBUTEIBHBIE YHCIA  Kak
19 OCeCKOHEYHBIC JCCATHYHBIC IpOOH. B3auMHO OJHO3HAYHOE COOTBETCTBUE
' MEXJly MHOXECTBOM JCHCTBUTEIBHBIX YHCEI M KOOPAUHATHOM IPSMOM.
CpaBHeHuE 1EHCTBUTENBHBIX YUCEI
1.3 Apudmernueckue IeHCTBHS ¢ AEHCTBUTEIbHBIMHU YUCIAMH
N3mepenus, npuOnmnxkeHus, oueHKU. PazMepbl 00bEKTOB OKPYKAIOLIEr0 MUPA,
14 JUTMTENIFHOCTh TIPOLIECCOB B OKpy»katomeM wmupe. [IpubmmkénHoe 3HaueHHne
' BEJIMYMHBI, TOUHOCTh NpuOIkenus. Okpyrienue uucen. [Ipukuaka u oneHka
pEe3yJIbTATOB BBIYMCIIEHU
2 VYpaBHEeHUS U HEpaBEHCTBA
2.1 VYpaBHEHUS C OAHOM IIEPEMEHHOM
2.2 JInneliHoe ypaBHeHue. Pelienne ypaBHeHUN, CBOAAIIMXCS K JIMHEUHBIM
2.3 KBagparHoe ypaBHeHue. Penienne ypaBHeHNUN, CBOAAIIMXCS K KBaJPAaTHBIM
24 bukBagpatHoe ypaBHeHue. lIpumMepsl pemieHHs ypaBHEHUH TpETbed W
' YETBEPTOU CTEIIEHEN Pa3JIOKEHUEM HAa MHOKHUTEIN
2.5 Pemenne npoOHO-pallMOHAIBHBIX YPaBHEHUN
2.6 CucreMbl ypaBHEHUI
2.7 VYpaBHeHME ¢ ABYMsI IEPEMEHHBIMU U €T0 rpaduk
2.8 Pemenne cucreM qByX JIMHEWHBIX YPABHEHHUN C JBYMS IEPEMEHHBIMU
29 Pemenne cucrem AByX ypaBHEHHUH, OJHO M3 KOTOPBIX JIMHEWHOE, a Ipyroe —
' BTOPOMU CTEIIEHH
2.10 ['padmueckas uHTEpIpETALUs CUCTEMBI YPaBHEHHH C IBYMsI IEPEMEHHBIMU
2.11 Pemenre TekCTOBBIX 3a71a4 anreOpandecKuM CrocoooM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenve muHEHHBIX HEPABEHCTB C OJTHOU MTEPEMEHHON
2.14 Pemienue cuctem JIMHEHHBIX HEPABEHCTB C OAHON EPEMEHHOMN
2.15 KBazpaTHble HEpaBEHCTBA




['padmyeckas MHTEpIIpeTals HEPABEHCTB M CHCTEM HEPABEHCTB C JABYMS

2.16
HEePEMEHHBIMU

3 OyHKIUH

31 KBagpatuunas ¢ynkuus, e€ rpadpuk u cpoiictBa. [lapaGomna, koopanHaThl
' BEPIIMHBI TapadoIIbl, 0Ch CAMMETPUHU TapadoIIbl

3.2 I'padukn Gpynkimii y=Kkx, y=kx+b u ux cpoiicrea

3.3 I'paduku Gpynkimii y=K/x, y = X* u ux cBoiicrea

3.4 I'padpuku GyHKIMI , 1 KX CBOWCTBA
4 YucnoBele N0CIE10BATEIBHOCTH

41 Onpenenenue u cnocoObl 3aJaHNUs YMCIOBBIX MIOCIEI0BATENbHOCTEN. 3a1aHne
' MOCIIE0BATEIFHOCTH PEKYPPEHTHOU (popMyIioii U hopMyIIoi N-TO wieHa

42 Apudmernueckast mnporpeccus. Dopmyiabl N-ro wieHa apuPMETHYECKON
' IPOTPECCUH, CyMMBI NIEPBBIX N UIECHOB

r ['eomerpuueckasts mnporpeccus. Popmyiasl N-ro wieHa Te€OMETPUUYECKON
' IIPOrPECCUU, CYMMBI IIEPBBIX N YWIEHOB

44 N300pakeHre WieHOB apU(PMETHUEeCKOM M TIeoMeTpUUYEecKOW mporpeccuit
' TOYKaMHU Ha KOOPAMHATHOM IIJIOCKOCTH. JINHENHBIN U SKCIIOHEHIIMAIIBHBIN POCT

4.5 Cno’xHbI€ NMPOLIEHTHI




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

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM
0CBOEHHUS OCHOBHOI 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o0u1ero oopazoBanusi Ha ocHoBe PI'OC

YMeHue ornepupoBaTh MOHATUSMHU: MHOXKECTBO, IOAMHOMXECTBO,
omepanuu HajJ MHOXXECTBaMHU; YMEHHUE ONEePUPOBATH MOHSITHIMH:
rpad, CBS3HBIN rpad, AepeBO, LUK, TPUMEHATh UX MPH PEHICHUU
3aja4; yMEHHE UCIIONb30BaTh TpaHuuecKoe IpelCTaBlICHHE
MHOJKECTB JUIsl OIMCAHUSl pealbHBIX IPOLIECCOB U SIBICHUH, MpuU

pEIIeHNH 3aa4 U3 IpYruxX Y4eOHbIX MIPEIMETOB

YMeHue onepupoBaTh NOHATHAMU: ONPEJEICHUE, aKCHOMa, TEOpeMa,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaThb WCTUHHBIE U JIOKHBIC
BBICKA3bIBaHUs, NPUBOJIUTH INPHUMEPBI U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTpULAHUSA BBICKQ3bIBAaHU M

YMeHne onepupoBaTh MOHATHAMU: HATYPAJIbHOE YUCIIO, IPOCTOE U
COCTaBHOE YHUCJO, JEJIMMOCTh HaTypajbHBIX YHCEN, IPU3HAKU
JIETMMOCTH, 1LI€JI0€ YUCIIO0, MOAYJIb YHCJia, OOBIKHOBEHHAs! Ipo0b U
JecsTHYHas ApoOb, CTAaHJAPTHBIN BUJI YKCIIA, pallMOHAIEHOE YHCIIO,
UpPpALMOHATIBHOE YMCIIO, apu(METHYECKU KBaJpaTHBIA KOPEHb;
YMEHUE BBINOJHATh JEHUCTBUS C 4YHUCIAMH, CpaBHUBAaTb W
YHOOPSIIOYMBATh YWCTA, TPEACTABIATh YHCIa Ha KOOPAMHATHOM
NpsIMOM, OKPYIJIATh 4WCIAa; YMEHUE JieJaTh MNPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHITUSIMH: CTENIEHb C LEIbIM MOKA3aTelIeM,
apudMeTHUeCKUi KBaApaTHbIM KOPeHb, MHOTOYJICH, anreOpanyecKkas
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HaTypajbHOW CTEHEHH
OoJibllle €MHMIBI; YMEHHE BBINIOJIHATH pacuéTsl MO (opMmyiam,
npeoOpa3oBaHus LENbIX, JPOOHO-PALIMOHANBHBIX BBIpAXKEHUN U
BBIPAXEHUM C KOPHAMM, pa3/IoKEHNE MHOTOWIEHA HA MHOXHTEIH, B
TOM YHCJIE C HUCHOJb30BaHHEM (OpMyd pa3HOCTH KBaApPaTOB H

KBaaApaTa CyYMMBbI U Pa3HOCTU




YMeHue oneprupoBaTh MOHATUAMU: YUCIOBOE PAaBEHCTBO, YPABHEHUE
C OJHOM INEpEeMEHHOW, 4YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE PEIIaTh JIMHENHBIE U KBAJIpaTHbIC yPABHEHUS,
JIpOoOHO-pallMOHATIbHBIE YPABHEHUS C OJHOW NEPEMEHHOH, CUCTEMBbI
JIBYX JIMHEHHBIX YPABHEHUN, IMHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAJIbHbIE HEPABEHCTBA C OJHOM
[IEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a/1a4 U3 IPYTUX IIPEIMETOB
U MPaKTUYECKUX 3aJad; YMEHHE MCIOIb30BaTh KOOPAUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTB JJISi M300pakeHUs pereHHM

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue oneprpoBaTh MOHATUAMU: QYHKIUS, TpaPuK QYHKIHH, HYJIH
byHKIMY, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, IIPOMEXYTKHU
BO3pacTaHus, yObIBaHWs, HAWOOJbIIEE M HAUMCHbIIEE 3HAUCHUSI
GyHKIUY; yMEHUE OIIEpUPOBATH IIOHATUSAMU: npsAmas
NPOTIOPIIMOHATILHOCTb, JINHEHHAsT PYHKIIUS, KBaJpaTU4Has (PyHKIHS,
oOpaTHasi MPOMOPIMOHATBHOCTh, TMapadoia, TumnepOoia; yMEHHe
cTtpouth rpaduku  (GYHKIMH, UCHONB30BaTh rpaduku IS
OTIpE/ICIICHUs] CBOWCTB IPOIIECCOB M 3aBUCUMOCTEH, IS PEIICHUS
3aja4 U3 JPyruxX y4eOHBIX MPEIMETOB U PEalbHON JKU3HU; YMEHUE

BbIpaXkaTb (OpPMYJIaMH 3aBUCUMOCTH MEX/1y BEJIMUUHAMU

YMmenne ONCprupoOBaTh IIOHATUAMU: IIOCJIICAOBATCIBHOCTD,
apudMeTHuecKkass M TeOMeTpUYecKas IpPOrpeccud; yMEHHe
MCII0JIb30BaTh CBOMCTBA MOCIEI0BATENBHOCTEHN, (hOPMYIIBI CYMMBI U
o0I1ero wieHa MpU peHIeHuH 331a4, B TOM YUCIE 3aJa4d U3 JpyTux

y4eOHBIX MPEIMETOB U PEATbHON KU3HU

YMeHue pemaTh 3aa4d pa3HbIX TUIOB (B TOM YHCIE Ha MPOLEHTHI,
JOIM W 4YacTH, JBHM)KEHHUE, paboTy, IIeHy TOBapOB U CTOHWMOCTb
MOKYIIOK U YCIIyT, HaJIOTH, 33aJjaui U3 00JacTH YIpaBIeHUs JINYHBIMU
U CceMeWHbIMH (UHAHCAMH); YMEHHME COCTaBISATh BBIPAKEHUS,
YPaBHEHHs, HEpPABEHCTBA M CHUCTEMBl 110 YCIOBHUIO 3aJayH,
UCCIIEI0BATh IOJIYYEHHOE PEIICHNE U OLICHUBATh NIPaBI0NO0J00HOCTb
MIOJTyYEHHBIX PE3YyJIbTaTOB

YMeHue onepupoBath NOHATHIAMHU: (GUTYpa, TOUKA, OTPE30K, IpsMas,
ayd, JIOMaHasl, yroi, MHOTOYTOJIbHUK, TPEYrOJbHUK,

paBHOOEIPEHHBIN U PaBHOCTOPOHHUI TPEYTOJbHUKH,




NPSMOYTOJBHBIN TPEyroJbHUK, MeIuaHa, OHWCCEKTpUca W BBICOTA
TPEYTOJIbHUKA,  YETBIPEXYTOJbHHUK,  MapajjieorpaMM,  pomo,
IpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (UIypamy;
YMEHHUE peuiaTh 3aJadd, B TOM YHUCIE U3 IOBCEIHEBHOW JKM3HU, Ha
HaXO0XJICHNE F€OMETPUYECKHUX BEIUYHH C IPUMEHEHUEM U3yYEHHBIX

CBOWCTB Guryp u pakroB

10

YMeHue onepupoBaTth MOHATHUSMU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapaJLICIIbHOCTh U MEPICHAUKYISIPHOCTh MPSIMBIX,
VIO MEXKIYy MNPSMBIMH, TMEPIEHAUKYISAP, HAKIOHHAS, MPOCKITHS,
nmogobue  Quryp, TOmOOHBIE  TPEYrOJbHUKH,  CHUMMETPHS
OTHOCHUTEIIFHO TOYKH W TIPSIMOK; YMEHHUE PACIIO3HABATH PaBEHCTBO,
CUMMETpHIO HM  momobue  ¢uryp,  HapauIedbHOCTh |

MEPIEHIUKYIISIPHOCTD MPSMBIX B OKPYXKarOIEM MUpe

11

YMeHue OnepupoBaTh IOHATHAMM: JUIMHA, PACCTOSHHE, YIoJl
(BemMuMHA yIJa, CUHYC M KOCHHYC yIJIa TPEyroJIbHUKA), IUIOLIa/lb;
YMEHHUE OIIEHUBAThH Pa3MepPhI MPEIMETOB 1 OOBEKTOB B OKPYIKAIOIIEM
MHUpE; yMEHUE NPUMEHATh (OpPMYJIbI NEepUMETpa U IUIOMIAIH
MHOT'OYT'OJIbHUKOB, JJIMHBI OKPY’KHOCTU U IUIOLIAAN Kpyra, ooObema
IPSAMOYTOJIBHOTO IapajuleenuIle/la; YMEHUE IPUMEHATh NIPU3HAKU
PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpuUroHOMETpUYEeCKHE COOTHOLICHHUS IS

BBIYMCIICHUS ININH, PACCTOSHUM, IIOIIA N

12

YMenue wu3o0pakaTb IUIOCKME GUIYpBl M HUX KOMOUHAIMH,
IPOCTPAHCTBEHHBbIE (DUTYpPBI OT PYKH, C TOMOUIbIO YEePTEKHBIX
UHCTPYMEHTOB M DJIEKTPOHHBIX CpPEACTB II0 TEKCTOBOMY WIIH

CHUMBOJIbBHOMY OITMCAaHHIO

13

14

YMeHHne oOomnepupoBaTh MOHATHSAMHU: NPSIMOYIOJIbHAsE CHUCTEMa
KOOPJMHAT, KOOPAWUHATBl TOYKH, BEKTOp, CYMMa BEKTOpPOB,
IIPOU3BENICHNE BEKTOpa HA YHCIO, CKaSIPHOE IPOU3BEACHHE
BEKTOPOB; YMEHHE HCIIOJIb30BaThb BEKTOPbl M KOOPAWUHATHI IS
IIPEACTABJICHUS JAHHBIX W PEIICHMS 33]1a4, B TOM YHCIIE U3 JIPYTHX

y‘-IC6HLIX npeaMETOB U pCaHBHOﬁ JKHN3HHU

YMenue ONCpUpOBaAThL TMOHATUAMU: CTOJIOMKOBBIE U KpPYTOBBIC

quarpamMmbl, TaONMIbI, CpeaHee apupMeTHUecKoe, MeuaHa,




15

16

HauOoJbIlIee U HaMEHBIIIEe 3HAUYCHUS, pa3Max YHCIOBOTO Habopa;
YMEHHE W3BJCKaTh, HHTEPIPETUPOBATh H  MPEOOPA3OBHIBATH
uH(pOpMAIIMIO, TPEICTABJICHHYI0 B TaOMUIaX W Ha Jauarpammax,
OTPaKAIONIYI0 CBOHCTBA U XapaKTEPUCTHUKU PEATbHBIX MPOIECCOB U
SBIICHUH; yMEHHE pacro3HaBaTh HW3MCHUYUBBIC BEIMYMHBI B

OKpYXarolieM MUpe

YMeHue onepupoBaTh MOHATHAMH: CIIYYaWHBIA OMBIT (CIydalHBIN
OKCIIEPUMEHT), 3JEMEHTapHOE COOBITHE (DJIEMEHTapHBIA HUCXO/)
CIIy4aifHOrO OmbITa, CIy4yailHoe COOBITHE, BEPOSTHOCTb COOBITHS;
YMEHHE HaXOJUTh BEPOSITHOCTU CIIy4alHBIX COOBITHH B ONBITaX C
PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3aJja4d METOJOM OPraHM30BAaHHOIO Iepedopa U ¢ HCHOJIb30BAHUEM
MpaBUJia YMHOXKEHHUS, YMEHHE OLIEHWBATh BEPOSTHOCTU pealbHbBIX
COOBITUI U SIBJICHUI, TOHUMATh POJIb IPAKTUUECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKPYXAlOIIeM MHpPE M B >KU3HU;
3HaKOMCTBO C TIOHSTHEM HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCET U €T0O POJIBIO B MACCOBBIX ABJICHHAX

YMeHue BbIOMpaTh MOAXOASIINN W3YYCHHBINH METOJ AJs pelleHus
3a/1auu, MPUBOJUTH MIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B
MIPUPOJIC W KU3HH, PACTIO3HABATH MPOSBICHUE 3aKOHOB MaTEMAaTHKH
B HCKYCCTBE, OIHMCHIBATH OT/CJIbHBIC BBIJAIOIIUECS PE3YIbTATHI,
MOJTy4YeHHBbIE B XOJIe Pa3BUTHS MATeMaTHKHU KaK HAyKH, MPUBOAUTH
MpUMEpbl  MAaTEeMaTHYECKUX OTKPBITMM W WX aBTOPOB B

OTECYECTBEHHOW U BCEMUPHOU UCTOPUHU




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
ITO MATEMATUKE

Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA

1 Yucna u BIYUCIECHUSA

11 HarypanbHble u niensle yncia. [Ipu3Haky AeIMMOCTH LEbIX YHCell

1o OOBbIKHOBEHHBIE W JAECATUYHBbIE  JpoOM, TMPOLEHTHl, OECKOHEUYHbIE
' MEPHOINIECKHE TPOOH

13 PanyonaneHele umcna. ApudMmeTnyeckue Omnepalud ¢ palloHAIbHBIMU
' quciIaMu

14 JeiicTBuTenpHble uucia. Apudmeruyeckue onepanuu ¢ JeHCTBUTENbHBIMU
' qUCcIaMu

Le [TpubnnxEHHBIE BBIYMCICHMS, MpaBWIa OKPYIVICHHs, NPUKUIKA U OLEHKa
' pe3yJbTaTa BBIYMCICHUN
2 Anrebpanyeckue BbIpaXKeHUs

2.1 bykBeHHbIE BbIpa)XKEHHUS (BBIPAXKEHUS C IEPEMEHHBIMU )

25 Crenenp ¢ nenbiM nokasateneM. CTeneHb € palMOHAIBHBIM IOKA3aTENIEM.
' CBolicTBa CTENEHU

2.3 MHorousneHs!

24 Anrebpanueckast 1poOb

”5 ApudpmeTnueckuii  KOpeHb  HaTypaJbHOM  ctemenu.  JlelicTBus ¢
' apu(METHUYECKUMH KOPHSIMHU HATypalIbHOH CTETICHN
3 VYpaBHEHUs U HEpAaBEHCTBA

31 Llensie u apoOHO-panMoOHaNbHBIE ypaBHEHHA. CHCTEMBI UM COBOKYIHOCTHU
' YpPaBHEHUU

39 Llenbie u npoOHO-panOHaIbHBIE HepaBeHCTBA. CHUCTEMBI U COBOKYIHOCTHU
' HEPaBEHCTB

3.3 Pemrenne TeKCTOBBIX 3a1a4
4 YucnoBble OCIe10BATEIbHOCTH

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEI0BATENILHOCTEH




Apudmernueckass u reoMmerpuueckas mporpeccurd. Dopmyna  CI0XKHBIX

4.2
IPOLIEHTOB
5 OyHKIMU
OyHkUsa, crnocodsl 3amanus  GyHkuuu. ['paduk  dyHkuuu. OOIacTh
OTIpesieNIeHus] U MHOXeCTBO 3HaueHul ¢pynkuuu. Hynu Gyukiun. IIpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U
MUHUMYMBb! (yHKIMU. HaunOosbliee m HauMeHbllee 3HaYeHUE (YHKIMU Ha
IIPOMEKYTKE
6 KoopanHaTsl Ha IpAMOM U TJIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUTypsl 1 UX CBOICTBA
7.2 TpeyronbHUK
7.3 MHOroyroasHUKA
7.4 OKpy’KHOCTb U KpYyT
7.5 H3mepeHue reoMeTpu4eckix BeJIMYUH
7.6 BekTopsl Ha TI0CKOCTH
8 BeposiITHOCTh 1 cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padur




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Anrebpa, 7 knacc/ Makapsraes FO.H., Munarok H.I'., HemkoB K.W. u npyrue; mon penaxiueit
Tensaxosckoro C.A., Akunoneproe oo6mectBo «M3natenbcrBo «IIpocBemenue»

» Anre6pa, 8 kinacc/ Maxkaperaes FO.H., Munatok H.I'., Hemkor K.W. u apyrue; nox pexaxiumen
Tensaxosckoro C.A., Akunoneproe oo6mectBo «M3natensctBo «IIpocBemenue»

» Anre6pa, 9 xnacc/ Maxkapseraes FO.H., Munaiok H.I'., Hemkos K.U. u apyrue; nox penaxknuen
TensikoBckoro C.A., Akunonepaoe obmectBo «MznarensctBo «IIpocBemenuer»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

[ToypouHble pa3paboTKu 10 aiaredpe. 7 Kiaacc:mocooue Al yuaurens /
A.H.PypykuH. - 6-e uza. - M.BAKO

[ToypouHnble pa3paboTKu 1o anaredpe. 8 Kiaacc:mocooue s yauTens /
A.H.Pypykun. - 3-e u3a. - M.BAKO

[Toypounblie pa3paboTKu 1o anaredpe. 9 kimacc:mocodue s yauTens /
A.H.Pypykun. - 3-e uza. - M.BAKO
HUP®POBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCBI CETU

HUHTEPHET

https://infourok.ru
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