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MNOACHUTEJBHASA 3AIINCKA

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

B cTpykType nporpammel yaeOHOTO Kypca «Asredpay M1 OCHOBHOTO OOIIETOo
0o0pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEeIbHO-METOANYECKUE JINHUU:
«Yucna u BBIUKCICHUSN», «ANTEOpandecKue BBIPAKEHUS», «YPaBHCHUS W
HepaBeHCTBa», «DyHkmum». Kaxgas w3 3THX Ccoaep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJICHUCTBYS C
JpYyrUMU ero JuHusMd. B xome wu3ydeHus y4deOHOro Kypca o0Oydaromumcs
MPUXOIUTCS JIOTUYECKH PACCYXKJaTh, MCIOJIB30BATh TEOPETUKO-MHOKECTBECHHBIN
s36IK. B CBSI3M ¢ 3TUM B mporpaMMy Y4eOHOTO Kypca «Anredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CIOCOOCTBYIOIIUE OBJAJCHUIO 00yYarOIIMMUCS
OCHOB  yHUBEPCAJIBHOTO MareMaTthdeckoro si3pika. ComepkaTenbHONW |
CTPYKTYpHOM OCOOCHHOCTBIO y4eOHOTo Kypca «AunreOpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne nuHMA «YWcTa ¥ BBIYHCICHUS» CIYXUT OCHOBOW st
JTATBHEHIIET0 M3yYEeHHUs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyUYarOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHS MOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPUOOPETCHHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAMUMBIX JIJIsl IOBCETHEBHOM
KU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMH M HWPPAIMOHANBHBIMH YHCIaMH, (OPMHPOBAHHUEM



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,
CMEXHBIX PEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOIO
o0miero obpazoBaHusi y4eOHBIN MaTepHall TPYNIUPYETCS BOKPYT pallMOHATIBHBIX
BbIpaKEeHMA. AnreOpa JEMOHCTPUPYET 3HAYECHHWE MATEMAaTUKHU KakK s3bIKa JUJIst
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJEH, OIMCAHUS IMPOLUECCOB U  SABJICHUU
peansHOro Mupa. B 3amaun o0ydyeHus anreOpe BXOAIT TakxKe NajbHEHIee pa3BUTHE
QITOPUTMHYECKOTO MBILUIEHHS, HEOOXOIMMOTO, B YACTHOCTH, JJII OCBOEHHUS Kypca
WHPOpMATHKHA, W  OBJAJCHUE HaBbIKAMM  JICAYKTUBHBIX  PacCyXKICHUMH.
[TpeoOpa3oBaHne CHUMBOJBHBIX (OPM CHOCOOCTBYET pa3BUTHUIO BOOOpaKEHMS,
CHOCOOHOCTEN K MaTEMaTHYECKOMY TBOPYECTBY.

Copepxanre pyHKIMOHAIBHO-TPAPUYECKON JTMHUHM HALEIEHO Ha MOJIyYeHHUE
OoOy4JaronMMHCs 3HAaHUN O (PYHKUMSIX KaK BaKHEHMIIEH MaTeMaTUYECKON MOJENH
JUTSL ONMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX IPOLIECCOB U ABJICHHUI B IPUPOE U
obmiecte. M3yuenue Mmatepuasna cnocoOCTBYET pa3BUTHIO y O0yUaIOIUXCsl YMEHUS
WCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (OpMUpOBaHHE
MPEICTABICHUI O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

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

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



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Yucaa v BBIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE M JECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. IloHATHe palMOHANBHOTO YHCIA, 3aluch, CpPaBHEHUE,
YHOOPSAIOYMBAHUE  pAlMOHANBHBIX uuceld. Apudmernyeckue JEHUCTBUS €
palOHAJIBHBIMUA YKCIIaMU. Pelenne 3apad U3 pealbHOW NPAKTUKW HA 4acTH, HA
JpoOu.

CreneHb C HaTypaJibHBIM IIOKa3aTeJeM: OIpe/esieHrne, MpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEIeHUs], 3aIUCh 0oNbIIMX yucen. [IpouenTsl, 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.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMas ©W  oOparHas
IIPONIOPLIHOHAIBHOCTH.

AuredpanvyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKEHUSA C IIEPEMEHHOMU. JlommycTUMBIE
3Ha4YeHHus rnepemeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXY BEIIMYMHAMU B BUJIE
dbopmynbl. Beraucienus mo dopmyrnam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAXKEHHS, IMpaBWiIa MOpeoOpa3oBaHUS CYyMM H
MPOU3BEEHUH, IPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS TOJOOHBIX ClIaraeMbIX.

CBoiICTBa CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

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

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpPeHb YpaBHEHHWsI, MpaBUiia NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPAaBHEHHU.

JluHenHOe ypaBHEHHE C OIHOW MEPEMEHHOM, YHUCIIO KOPHEH JIMHEHHOIO
ypaBHEHMUS, pElICHUE JIMHEHHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHU IO YCIOBUIO
3aga4u. Pelenre TeKCTOBBIX 3a/1a4 € OMOILBIO YPaBHEHUM.

JluneitHoe ypaBHEHUE C IBYMsI IEpEMEHHBIMU U ero rpaduk. Cuctema IByx
JVMHEMHBIX ypPaBHEHUW C JBYMs II€peMEHHbIMU. PerieHue cucrem ypaBHEHUU
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 3aa4 C TOMOIIbIO CUCTEM
YPaBHEHUM.

DOyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBble NpOMEXKYyTKU. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

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

8 KVIACC

Yuciaa v BIYMCICHUA

KBagparueiii kopeHb u3 uwucina. [loHsitue 00 uUppalMOHATBLHOM YHCIIE.
Jecatruunbie TpUOIMKEHUST UPPALIMOHATBHBIX uKcen. CBoMCTBAa apuMETHIECKUX
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0OPa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

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

AnreOpanyeckre BhIpaKeHUSAJTreOpanyeckne BbIpaKeHusl

KBagpaTHbIil TpEXWIECH, PA3JIOAKEHUE KBAIPATHOTO TPEXUIIEHA HA MHOKHUTEH.

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

VYpaBHEHUs U HEPaBEHCTBAY pABHEHUSI U HEPABEHCTBA

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

['padrueckas maTEpHpeTanys ypaBHEHUN C BYMS MEPEMEHHBIMU U CUCTEM
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.
PaBHOCHMIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJAHOM IEPEMEHHOM.
CucTteMbl JINHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

OyHKIMNPYHKIMH

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

I'padpux ¢ynkumunu. Yrenune coiicTB ¢yHKuuu no e€ rpaduxy. IIpumeps
rpadukoB (GyHKIHMA, OTPaXKAIOIIKUX pPeabHbIE MPOIECCHI.



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

9 KJTIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4ncna, UppallMOHAIBHBIC YHCIIA, KOHEYHBIE U OCECKOHEUHBIC
JeCATUYHBIE APpoOu. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHbIE JecATUYHBIE IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCEN U KOOPAUHATHOM MTPSAMOM.

CpaBHEHHME JIEWCTBUTENIbHBIX YHCEN, AapU(PMETUUYECKUe JEHUCTBUS C
JEUCTBUTEIbHBIMU YUCIIAMU.

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

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

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
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiady
aNredpandeckuM METOJIOM.

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

Pemennie TekCTOBBIX 3a71a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mIepeMeHHOoU. PemieHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW TIiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMHU.

OyHKIMNPYHKIMH

KBagparnunas ¢ynkuus, e€ rpaduk u cBoictBa. [lapaboma, KOOpaAUHATHI
BEPUIMHBI apadoJIbl, 0Cb CUMMETPHUH MMAPAOOJIBI.

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



YucnoBble  mociieoBaTeIbHOCTUYHCIOBBIE  NMOCJAEI0BATEIBHOCTH M
Nnporpeccuu

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

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

N3o0paxkeHne uiaeHOB aprU(METHUYECKOH M TeOMETPHUYECKOM IPOTpPecCHid
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 PE3YJbTATDBI

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 POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K O0CYKICHHUIO 3TUYECKHUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaoBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEIIEHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCHEIMHON MNpodeccHuOHaTbHOM
JESTEIIbBHOCTH M Pa3BUTHUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM HU
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTM4ecKOe BOCIUTAHME:

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

5) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEUYECKO
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA PA3BUTHUS LMBHINA3ALMH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYypOM Kak CpeACTBOM
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  3J0pOBOro  oOpa3a JKU3HHM  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTSH ), C(HOPMUPOBAHHOCTHIO HABBIKA pe(ieKkcuu, MpU3HAHUEM CBOETO TIpaBa
Ha OIIMOKY M TaKOTI'O K€ MpaBa IPyroro 4eioBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYIKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIIKOB U OIIEHKH
UX BO3MOXXHBIX MOCIIECICTBUH JJIsl OKPYXKAIOIIEH Cpejibl, 0CO3HAHUEM TJI00aTIBLHOTO
XapakTepa SKOJIOTMYECKUX MPoOJIeM U MyTeH UX pelIeHus;

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 JIOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
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 U
KOMIIETEHTHOCTEH, TUIaHUPOBATh 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

ba3oBble 1ornueckue aefcTBu:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TMOHATUH, OTHONIEHWH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTpEJICICHUs]  TMOHSATUW, YCTAHABIMBATH CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

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



BBISIBIIATH ~ MAaTEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEH W IPOTUBOPEUHIA,
JIeNaTh BBIBOABI C HCIIONH30BAHMEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX WU
WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;
pa30upaTh OKa3aTeIbCTBA MATEMATHUCCKUX YTBEPKIACHUHN (TPSMBIC B OT
MPOTUBHOTO), MPOBOANTH CAMOCTOSTEIBHO HECIOXKHBIC 0Ka3aTelIbCTBA
MaTeMaTHYeCKUX (PaKToB, BBICTpaWBaTh AapTyMEHTAIlMIO, TPUBOJUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelIeHus: y4eOHOM 3amauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB peIICHUS, BHIOMpATh HamboJee MOAXOAANIMK ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEAOBATEIbCKUNH MHCTPYMEHT MO3HAHUA,
(bopMynupoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpoOIemMy,
CaMOCTOSITENIFHO yCTaHABIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUIOTE3Y, ApTYMEHTHPOBAThH CBOIO IMMO3UIINIO0, MHEHUE;

IPOBOAUTH 10 CaMOCTOSITENIbHO COCTABJIEHHOMY IIJIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE NCCIIEI0BAaHUE IO YCTAHOBIIEHUIO 0COOEHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEKTYy COOOI;
CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 0OOOIIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
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 JJISl pEeLICHU 3a4a4u;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U POPM IIPEICTABICHUS,

BbIOMpaTh (opMy TMpeACTaBiICHUS HWHDOpMAUMU U HILTIOCTPUPOBATH
perraemMbie 3ala4d  CXEMaMH, JuarpaMMaMH, WHOW Tpadukodl U ux
KOMOMHAIIMSIMHU;

OLICHMBAaTh HAAEKHOCTh WH(OOPMAIMU MO KPUTEPUSIM, MPEATIOKEHHBIM
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'PaMOTHO BBIPA’KAaTh CBOKO TOYKY 3PCHUSA



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,
Ipo0JIeMBbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIIEJICHHbIE HA ITIOUCK
pELICHUs, COIOCTABIATh CBOM CYXIEHUS C CYXICHUSMHU JIpyTux
YYaCTHUKOB JHaliora, oOHApYXUBATh PA3IMYME M CXOJCTBO MO3MIIHMA, B
KOPPEKTHOI Gopme PopMyTUpOBaTh pa3HOIIIACHs, CBOU BO3PAKECHHUS;
OPEJICTaBISATh  pe3yJNbTaThl  pEHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJIEJOBaHMSI, POEKTA, CAMOCTOSITENILHO BBIOMPATh (pOpMAT BBICTYIUICHHUS
C Y4€TOM 3aj1a4 Ipe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH;

MOHMMATh ¥ UCIIOJIb30BaTh MPENMYIIECTBa KOMAHIHOW U MHIUBUIYaTbHOU
paboTHI TIPH PEIICHNN YUYEOHBIX MaTEMaTHUECKHX 3a]1aY;

IPUHUMATD LEJIb COBMECTHON AESTENbHOCTH, TUIAHUPOBATh OPraHU3aLUI0
COBMECTHOI paboThl, pacupelessiTb BHABI pPadOT, JOroBapuUBaThCA,
00Cy>XaTh MPOLIECC U Pe3yabTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpyNIoBbIX (opmax pabotsl (00OcyxkneHus, oOMeH
MHEHHUSIMHU, MO3TOBBIE IITYPMBbI U APYTHE), BHIIOJIHATH CBOIO YaCTh paOOTHI
U KOOPJMHHUPOBATH CBOM JAEUCTBUS C JAPYTMMU YIEHAaMU KOMAaH/IBI,
OLICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMHA MPOMYKT MO KPUTEPHUSAM,
c(OopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIBHO COCTAaBJIATH IUIAH, AJITOPUTM PELICHUs 331a4u (MU €ro
4acTh), BbIOMpATh CIOCOO pEIIeHUs C Y4ETOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTHUPOBATH
BapUAHTHI pEIICHUM C y4ETOM HOBOW MH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTara
pellIeHUsI MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPbIE MOTYT BOBHUKHYTh MPH PEILICHUU 33]1a4H,
BHOCHTH KOPPEKTHUBHI B JICATCIHPHOCTh HA OCHOBE HOBBIX OOCTOSITCIBCTB,
HaWJICHHBIX OMUOOK, BBIIBICHHBIX 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 Kjacce OOyYarONIMICS TOJYYHUT CICTYIOIIHIE
MpPEAMETHBIE PE3YIbTATHI:

Yucsia v BbIYMCIEHUS

BoInonHTh, codyeTass YCTHbIE M MHCbMEHHBIE NMPUEMBI, apuMETHUECKHEe
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHWS YHUCIIOBBIX BBIPAKCHUM, MPUMEHATH 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 0ECKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAIOUYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyTIsATh YUCIA.

BBITIONHATS TPUKUIKY U OLEHKY pe3yjIbTaTa BBIYMCICHUM, OIEHKY 3HAYCHHI
YUCJIOBBIX BBIPKCHHUU. BBIONHATH JEHUCTBUS CO CTENEHSMH C HaTypalbHBIMU
MOKa3aTeIsIMH.

[IpuMeHATh IPU3HAKU JIETUMOCTH, Pa3JIOKEHNE Ha MHOXKUTENIM HAaTypalbHbIX
quced.

Pemiatb mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBA3aHHBICE C OTHOIIEHUEM
BEJIMYMH, MPONOPIHHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3a7ad ¢ Y4€TOM OTPAHUYCHMM, CBSI3aHHBIX CO CBOWMCTBAMU
paccMaTpUBaEMbIX 0OBEKTOB.

AnredpanvyecKue BbIPaKEHUSA

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

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

BrImonHITh peobpa3oBaHus 1EJI0T0 BHIPAXKEHHS B MHOTOWICH TPUBEIACHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITUEM CKOOOK.

BrIMOMHAT yMHOXKEHHE OJIHOYJICHA HAa MHOTOWIEH M MHOTOWIeHa Ha
MHOTOYJICH, IPUMEHSTH (hOPMYJIbl KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh Pa3I0KEHUE MHOTOWICHOB HA MHOXKUTEIU C TOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEr0 MHOXKHUTEJIS, TPYIIITUPOBKU 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 UCXOJHOI0 YPAaBHEHHS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBisieTCs
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, M0JIb3YSCh Ipa)UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

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

CocTaBnsATh M pellaTh JIMHEWHOE YpaBHEHUWE WM CHCTEMY JIMHEWHBIX
YPAaBHEHUH MO yCIIOBHUIO 33Ja4l, UHTEPIPETUPOBATH 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 KOOPAMHATHON IUIOCKOCTH TOYKH II0 33JaHHBIM KOOpAMHATaM,
CTpOUTh rpaduky TMHENHBIX GyHKIMA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh C MOMOIIBI (YHKUMHA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHUE, LIEHA, KOJUYECTBO, CTOUMOCTD,
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:

Yuciia ¥ BBIYUCTICHUSA

Hcnonb3oBaTh HayallbHbIE MPEACTABICHUS O MHOXXECTBE JIEUCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUs, OKPYTJICHUS U BBIUMCICHUM, N300paxkaTh AEHCTBUTEIbHBIC
YHCJIAa TOYKAMHU HA KOOPJAWHATHOM MPSAMOM.

[IpumeHnsaTh mOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHM, UCIOJIb3Ys MPU HEOOXOAMMOCTH KaJIbKYJISATOP, BBINOIHITH
npeoOpa3oBaHusl BBIPAKEHUH, COJEPIKALUIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEU.

Hcnonp3oBaTh 3amucu OOJBIIUX W MaJbIX YHCEN C MOMOIIBIO JECATHUHBIX
npoOeit u creneneit yucia 10.



Anre0panvecKue BbIPpaKeHUs

[IpumMeHATP NOHATHE CTENEHH C LEIbIM MOKA3aTeJIeM, BBIIOJHATH
npeoOpa3oBaHus BBIPAKEHH, COIEPIKAIIUX CTENIEHH C LETbIM MTOKa3aTEeJIEM.

BbIMONHATE TOXAECTBEHHBIE MPE0Opa30BaHUs PAllUOHATBHBIX BIPAKEHUN Ha
OCHOBE IMMPaBUJI ICUCTBUIN HaJ MHOTOYJIECHAMH U alre0pandyecKUMH ApOOsIMHU.

PackiianpiBaTh KBaAPATHBIN TPEXWIEH HA MHOKUTEIU.

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

YpaBHeHUs U HEPABEHCTBA

Pewmaty nMHEVHBIE, KBAJIpaTHbIE YPAaBHEHUS U PALMOHAJIbHBIE YpAaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B
TOM YHCJIE C IPUMEHEHUEM TpadUuecKuX Mpe/icTaBlIeHni (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 33J]a4M TIOJIYYEHHBIN PE3yIbTaT.

[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB /1JISl CPABHEHUS, OLICHKHU, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJTHOM EPEMEHHON U UX CUCTEMBI, JaBaTh rpa)uuecKyto
WJUTFOCTPALAI0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUIMHA

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

Crtpouts rpaduku dJIeMEHTApHBIX (YHKIIMA BUIA:

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
MPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIUOHAIIBHBIEC U UPPAlMOHATIBHBIE YHCIIA.

BrimonssITh apudMeTnueckue JeHCTBUS C pallMOHAIBHBIMU YUCTIAMU, COYETast
YCTHBIE U MHUChMEHHBIE MPUEMBI, BBINOJIHATH BBIYMCICHUS C UpPpalMOHATBLHBIMU
YUCJIaAMU.

Haxoauts 3HaueHMS CTENEHEN C LIEJIBIMU MTOKA3aTEIIMU U KOPHEH, BBIYUCIISATh
3HAYEHUS] YUCIOBBIX BHIPAKECHUI.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MNPUKHUAKY pPE3yjbTara
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKEHUM.



YpaBHeHMS U HEpaBeHCTBA

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

PemaTe cucteMbl ABYX JIMHEWHBIX YPAaBHEHUU C JABYMsI NEPEMEHHBIMU H
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 MpocTeilive UccaeoBaHusl YpaBHEHUN U CUCTEM ypaBHEHHM, 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 HEPaBEHCTB Ha YHMCIIOBOM NpPSAMOM, 3alMChIBATh PELICHUE C MOMOIIBIO
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 PEILICHUU Pa3IMYHbIX 3a/1a4.

DOyHKUIMHA

Pacno3naBaTh (QyHKIMM HU3y4eHHBIX BHUJOB. I[lOKa3bpiBaTh cxeMaTHUECKU

pacIoyio’KeHUE Ha KOOPAMHATHOMN IIOCKOCTH IpadukoB GyHKIMA Buga: Y = KX,y =
kx +b,y=k/x,y=ax2 +bx+c,y=x3,y= VX, Y = |X|, B 3aBHCHMOCTH OT 3HAYCHHIA
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 peabHOM )KU3HU, PUZUKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacnio3naBaTh apupMETHUECKYIO U TEOMETPUUYECKYIO MPOTPECCUU MPU PA3HBIX
croco0ax 3aJaHusl.

BbIMONHATS  BBIYMCIEHHUST C€  HCIOJb30BaHMEM (OpMyd N-TO  4jieHa
apu(PpMETUYECKON U reOMETPUUECKON MPOrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh 4YIEHBI MOCJIEIOBATEIbHOCTY TOYKAaMHU Ha KOOPIWHATHOU
IJIOCKOCTH.

Pematpe 3amaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEIOBATEIBHOCTSIMHU, B TOM
YUCIIE 3a/la4u U3 PEeabHOM >KU3HU (C UCIMOIb30BAHUEM KAJIbKYJSATOPA, HU(POBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHUE

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 o5 1 bubnuoreka [{OK
yucia https://m.edso00.ru/7f415b90
bubnuoreka [{OK
2 AnrebpandecKkue BhIpaKEHUS 27 1 https://m.edsoo.ru/7f415b90
bubnuoreka [{OK
3 ¥ paBHEHILA 1 HEpaBeHCTBa 20 1 https://m.edso00.ru/7f415b90
bubnmorexa LIOK
4 K ) 24 1
OOPAMHATH! H rpadukit. DyHKiHH https://m.edso00.ru/7f415b90
bu6mmoteka IIOK
IT 1
> OBTOpeHHE 1 000DICHHE 6 https://m.edso0.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I10
1 102 5 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
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
bubnuoreka [{OK
1 Yucna u Beruucnenus. Kpagparaeie KOpHH 15 https://m.edsoo.ru/7f417af8
2 Uucna u BeruucieHus. CTeneHb ¢ UeabiM 7 bubnuoreka [{OK
IIOKa3aTeneM https://m.edsoo.ru/7f417af8
3 AnreGpanyecKue BhIpaxKeHHs. 5 1 bubmmoreka [JOK
KBanpaTHbiii TpEXUiIeH https://m.edsoo.ru/7f417af8
AnrebpanyecKe BEIPaKCHUS. Bbu6mmoteka [JOK
4 15 1
Anrebpanueckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 bubnmnorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 bubmuoreka [IOK
yYpaBHEHUU https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
but6mmorexa [IOK
8 DyHKLHH. OCHOBHbIC NOHATHS > https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
9 o 4 9
yHiH. HCI0BEIC PyHKLHH https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
10 II 6 1
OBTOpCHHE 1 0bobmeHHe https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO YACOB I10
i 102 S) 0

I[TPOTPAMME
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM uudpoBbie
Ne i/mn P Konrpoabnbsie IIpakTuueckue (ipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Uucna u Beruncienus. JlelicTBUTENbHEIC 9 bubmuoreka [{OK
qucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PABHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
YpaBHEHU I https://m.edso00.ru/7f419d08
bubmuoreka [{OK
4 .H 1 1
VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 6 https://m.eds00.ru/7f419d08
bubnmorexa LIOK
o 1 1
> YHICHIH 6 https://m.edso00.ru/7f419d08
bubmmoteka IIOK
q 1 1
6 HCIIOBBIE MOCIIEI0BATEIBHOCTH 5 https://m.edsoo.ru/7f419d08
[ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS bubnmorexa LIOK
7 . 18 1
3HAHUM https://m.edso0o.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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Ioypounoe muianupoBanue 8 Kiaace

C pallMOHAJIBHBIMH YHCIIAMH.
Pewenue 3a1a4 u3 peanbHOM
MIPaKTHKHU Ha 4acTH, Ha
IpoOw, Ha TMPOLIEHTHI.
[IpeobpazoBanue OyKBEHHBIX
BBIPAKEHUHN, TOKIECTBEHHO
paBHbIE BBIpAXKEHUS,
paBuIa mpeoOpa3oBaHus
CyMM U NIPOU3BEJICHUM,
[IPaBUJIa PACKPBITHS CKOOOK
U TIpUBEIEHUS TOJOOHBIX
cnaraembix.CloxeHue,
BBIUNTaHHUE, YMHOKEHUE
MHOTOWIECHOB. POpMyIIbI
COKpAIEHHOTO0 YMHOKEHHS.
Pa3znoxenue MHOro4JI€eHOB
Ha MHOUTenu. JIuneitnoe
YpaBHEHUE C OTHOU
[IEPEMEHHOM, YUCIIO KOPHEN
JINHEWHOTO YPaBHEHHS],
pelIeHuE TNHEHHBIX
ypaBHeHUl. COCTaBICHIE
YpaBHEHUH O YCIOBUIO
3a/1aun. Perienne TeKCTOBBIX
3aJ1a4 ¢ OMOIIIBIO
YpPaBHEHUI.

YKCIa,Pe/ICTABICHHbBIC B
pa3Hoi popme;BEIYHCIIATh
3HAYCHUSI YUCIIOBBIX
BBIPaKCHHUIA; BEIOUPAThH
paIOHAIBHBICCIIOCOOBI
BBIYMCIICHUH,
MpeoOpa3oBHIBAT
OyKBECHHEIC

BBIPAYKCHHS, PEIIATh
JIMHEHHBIE

YpaBHEHUS, IPUMEHSIS
HE00X0IUMbIC
peoOpa30BaHUs; BBIIOIHATh
pasInvHbIC TPEOOPA30BAHNUS
LEJIBIX BRIPAKCHHUN B
COOTBETCTBUU
CIIOCTABJICHHOH IIEITBIO.
Pematp TekcToBBIE

3aj]]auu, B TOM YHUCIIE U3
peanbHOMKN3HU, UCIIONB3YSI
Kakapu(MeTHIeCKne, TaK 1
anreOpanvecKue criocoobl
pelIeHus

Ne ypoka | Tema Komngectro | [IpemmerHoe conepkanne (B | XapaKTepUCTKA ACSITCIHHOCTH
4acoB cootBercTBUU ¢ DPII oOyJaromxcs Jata npoBeneHus
CCBLIKA)
Ilnan DaKTUYECKU
1,2 IloBTOpenune 2 Apudmernueckue NeHCTBUSL CpaBHUBATH palliOHATBHEIE




3. BxoaHnast KOHTpoOJILHAS 1 KonTtponupoBaTs 1 OLIeHHBATS
padorta CBOIO PabOTy, CTaBUTH LIEJH HA
CIIEAYIOMKH Tan 00y4yeHus
I'maBa 1 | PanmonanbHble Apo0H 16 AnreGpandeckast IpoOb. 3amuceIBaTh areOpanvecKue
4. PamonanpHble BoipakeHust | 1 JlonmycTuMble 3Ha4EHUS BeIpakeHust. Haxonute obnacts

5, 6. OCHOBHOE CBOWCTBO 2 TIEPEMEHHBIX, BXOIAIINX B OIpPEICIICHUSI PAIMOHAIBHOTO
npoou. Coxpaienue anreOpanveckue BEIPAKEHUs. | BBIpaKeHHs. BHIMOTHATH
apooeii OcHOBHOE CBOICTBO YHUCIIOBBIC TIOACTAHOBKHU U

7. CHo)KeHue U BhIYUTAHUE 1 anredpandeckoit 1poomu. BBIYHCIIATH 3HAUEHUE TPOOH, B
Apobel ¢ 0JMHAKOBBIMU Coxpatienue 1pooeii. TOM YHCIIE C TOMOLIBIO
3HAMEHATEISIMH CroxxeHue, BEIYUTaHUE KaJbKYJISATOpA.

8-10. | CroxkeHue ¥ BBIYUTAHNE 3 anredpandeckux IpoOei. ®opMyTHpOBaTh OCHOBHOE
npobeii ¢ pasHBIME [IpeobpazoBanue CBOMCTBO anreOpandecKoi
3HAMEHATEIIIMHI BBIPKEHHH, COIEPKAIIIX IpoOu ¥ IPUMEHSTH €T0 JJIS

anreOpandeckue apoou npeoOpa3oBaHus JPOOCH.
BremonHATh clokeHue,
BBIYMTaHUE aNnreOpanvdecKux
npo6eii. [TpumensTs
peoOpa3oBaHusl BEIPAXKEHUH
JUIs pelIeHus 3a1a4. Beipaxarts
nepeMeHHbIe U3 hopMyJT
(dpu3nyeckux, reOMEeTPUIECKUX,
OTIMCHIBAIOIINX OBITOBBIE
cutyanun). [lo3sHakoMuThCS €
HUCTOpUEN BOSHUKHOBEHUS U
pasButus apodeit

11. Kontpoannas padora Nel | 1 ParmonaneHbie 1podu. KoHTponnupoBate 1 oLleHUBaTh
1o TeMam Cymma 1 pa3HOCTh Apo0eit CBOIO pabOTy, CTABUTH LIEJIH HA
«PanmnoHnaabHbIE IpOOH. CIIEAYIOMINHI Tan 00y4yeHHs
CymMa u pa3HOCTB
JApoodei»

12-14. YMHOKEHHE TpoOeii. 3 YMHOXEHHUE U JIeJIEHIE BbINoONHATE yMHOXKEHUE U
BosBenenue npo0eii B anreOpanvdecKkux Apooei. JICJIEHNE palliOHAIBHBIX
CTEIICHb [IpeoOpazoBanue npoOeii, a TakKe BO3BEACHHUE

15. JHenenune npobeit 1 BBIPKEHHH, COAEPKAIINX Ipobeii B CTETIEeHb.

16-18. [IpeobpazoBanue 3 BrInonHATs paznuyuHble




panMoHaIbHBIX anredpanveckue qpoou. npeoOpa3oBaHus
BBIPAXKECHUM. . OyHKups Y = % PalOHAJIbHBIX BBIPAXKEHHH,
19. OyHKIH Y = - 1 1 e rpadux élOKaSLIBal;L TOK/IECTBA.
i HaTb CBOMCTBA (PyHKIMH
u e€ rpaduk k
Ilpeocmasnenue opoou 6 - y=rae k#0, mymers
sude cymmul Opobeil CTPOUTH €€ TpauK

20. Koutpoannasi padora Ne2 | 1 [IpousBenenne U 9acTHOE KoHTpompoBaTh U OIIeHUBAThH
no teme «IIpousBeneHue npobeii. IIpeobpazoBanme CBOIO pabOTy, CTABUTH LIEJIH HA
U YaCTHOe ApodeiD) pallMOHATBHBIX BBIPAKCHUN. | CIEAYIOUIHIA 3Tal 00ydeHHs

I'maBa 2 | KBaapaTHblie KOpHH 15 KsanpatHslil kKopeHb 13 IIpuBoauTH MpUMEPHI

21. PanmonanpHbIC UnCTa 1 yucna. [lonstue 06 panoHaIbHBIX

22. WpparmonanpHble yncia 1 HMppalOHATIBbHOM YHCIIE. AWPPAIMOHATBHBIX YHCET,

23. KBaapaTHble KOPHH. 1 JlecsaTuuHbIe PUOIMKCHHS n300pakaTh YKUCIa TOUKAMU
Apudmerryeckuit HMppalOHAIbHBIX YHCEI. KOOpJAWHATHOM NMPSIMOH.
KBaJIPaTHbI KOPEHb JleiicTBUTENBHBIE YNCIIA. [IpencTaBisaTh panHoOHAIBHBIE

24. VYpasHenue X* = a 1 CpaBHeHHE JCHCTBUTENBHBIX | YUCIA B BHJE OECKOHEUHBIX

25. Haxosx1eHue 1 quces. JECATUYHBIX MTEPUOTUIECKIX
NPHOIMKEHHBIX 3HAYCHHIT Apudmernueckuit npobeil. Haxonuts necaTudHble
KBAJIPATHOIO KOPHSI KBaJpaTHbBII KOPEHb. MPUOITVKEHUS

26. Oymxims y = x 1 68 1 VpaEHeHI/Ie BHza X° = a. UpPPaIMOHAIBHBIX YUCEI.

CoiicTBa apudmernuecknx | CpaBHUBATH U YHOPSIOUHBATH
rpaguk - KBaJpaTHBIX KOpHEH JeHCTBUTEbHBIC YHCIIA.

27. Keanparnbili kopers u3 1 ITo3HaKOMUTBCS C HCTOPHUEN
MIPOM3BEIEHUS U JpodHU BO3HUKHOBCHILS

28. KBanpatHsrit kopeHb u3 1

CTCIICHU

JNEeHCTBUTEIBHBIX YUCET.
Haxoaute 3HaueHus
apu(METHIECKUX KBa[PATHBIX
KOpPHEH, NCTIONIB3YS TIPH
HEOOXOIMMOCTH KaJIbKYJIATOP.
Crpowuts rpaduk pyHKINN

Y = VX ¥ WJUTIOCTPUPOBATSH 110
rpaduky e€ cBoicTBa.
Jloka3bIBaTh TEOPEMBI O KOPHE
13 MPOM3BENICHUS U ApOOH, a
TaKoke ToxaecTso Va2 = [al,
MPUMEHSTD UX B
peoOpa30BaHMUIX BEIPAKECHUH.




29. Kontpoannas padora Ne3 | 1 ApudmeTnyeckuit KoHTponupoBath u oLileHUBaThH
1o KBaJpaTHbII KOPEHb. CBOIO PabOTy, CTaBUTH LIEJIH HA
TeMaM«ApupmeTnyecKuii CBoiicTBa apr(METHUECKOTO | CIEAYIOIIUI Tar 00y4eHus
KBAaJPaTHbI KOpeHb. KBaJIpaTHOTO KOPHS
CaoiicTBa
apupMeTHYECKOro
KBAaJPaTHOT0 KOPHSD)

30,31 | BoiHecenue MHOKHTENS 32 | 2 [IpeobOpazoBaHue YUCIOBBIX | BEIHOCHTH MHOKUTENH U3-TI0]
3HaK KopHs. BHecenune BBIp)XEHHM, COAEpKaIINX 3HaKa KOPHs U BHOCUTH
MHOXHTEJS O 3HAK KBaJpaTHbIC KOPHU MHOXHTENb MO 3HAK
KOpHs KopHs.Mcnonb30Bath

32-34. [IpeoOpazoBanue 3 KBaJpaTHBIE
BBIP)KEHHH, COAEPKAILNX KOPHU JUISI BEIPayKEHUS
KBaJ[paTHbIE KOPHU NEPEMEHHBIX
Ilpeobpazosanue 08oUHBIX | - U3reOMETPUICCKUX U
PaouKanos ¢$uznueckuxdopmy.

OcB00OXKIATHCS OT
UPPaALOHATBHOCTHB
3HaMEHaTeJsIX Apodei Buaa
a a

Vb’ Vb+c

35. KonTtpoannas padora Ned4 | 1 BriHECEHHE MHOXKUTENS 32 KoHnTponupoBath u OLleHUBaThH
no teme «llpumeHenme 3HaK KopHs. BHecenune CBOIO PabOTy, CTAaBUTH IEJTH Ha
CBOWCTB MHOYHTEJS M0J] 3HAK KOPHS. | CIEAYIOMHKH 3Tan 00y4ueHus
apupmMeTnYeCcKOro [IpeobpazoBanue
KBa/IPATHOT0 KOPHSD» BBIpaXXEHUH, COAEPIKAIIUX

KBaJ[paTHbIE KOPHU
I'maBa3 | YpaBHeHus U cHCTEMBI 33 KBanpatHoe ypaBHeHue.
ypaBHeHHid Henonnoe kBanpaTHOE

36, 37. | HemonHble KBajpaTHBIC 2 ypaBHEHHUE.
ypaBHEHHUS ®dopmyna KopHEH

38, 39. | ®opmyna kopHei 2 KBaJpaTHOIO ypaBHEHHS.

KBaJPAaTHOTO YPAaBHEHHUSI Teopema Buera.

40,41 | Pewenue 3a1a4 ¢ 2 Pemenune ypaBHeHui,

MTOMOUIbIO KBAJPAaTHBIX
ypaBHEHUI

CBOIAIINXCA K KBaIPATHBIM.




42, 43.

Teopema Buera

Pemenue TekcTOBBIX 3aAa4 ¢
[IOMOILBIO KBAJIPATHBIX
YpaBHEHUH

PacnioznaBaTh KBagpaTHBIC
YPaBHEHHS.

3amuceIBaTh GOpMyILy
KOpHEH KBaJIpaTHOTO
yYpaBHEHUS; pellaTh
KBaJpaTHbIE YPaBHEHUS —
MIOJTHBIE U HETIONMHEIE.
IIpoBoauts mpocreinine
HCCIIEI0BaHUS KBAAPATHBIX
YpaBHEHUM.

Pewates ypaBHeHus,
CBOJSIIHMECS K KBaPaTHBIM,
C TIOMOIIIBIO TIPe0Opa3oBaHUN
Y 3aMEHOM NEPEMEHHOM.
HabmonaTe u ananm3upoBathb
CBSI3b MEXAY KOPHSAMH U
ko3 purmentTamu
KBaJpaTHOTO YpaBHCHUSI.
DopMyIUpOBaTh TEOPEMY
Buera, a Takxke oOpaTHYtO -
TEopeMy, IPUMEHSATh 3TH
TEOPEMBI ISl peIIeHHs 3aa4.
Pemate TekcToBBIE 3a0aUK
anreOpanveckuM CrocoooMm:
MEPEXOANUTH OT CIIOBECHOU
(hOpMYIIMPOBKHU YCIIOBHS
3a]auu K ajnredpandyeckoit
MOJIEJIN TTYTEM COCTABIICHHS
YpaBHEHUS; pelaTh
COCTaBIIEHHOE YPaBHEHHE;
WHTEPIPETHPOBATH
pe3yabTar.

44,

KonTtpoabnas padora Ne5
no «KBagpatnoe
YPaBHeHHUE U ero KOPHN»

Henonnele kBapaTHbIe
ypaBHeHus. Dopmyna
KOpHEH

KBa/IpaTHOTO YPAaBHEHUSI.
Pemenue 3a1a4 ¢ TOMOIIBIO

KonrtponmpoBaTs 1 OLIeHUBATS
CBOIO paboTy, CTAaBUTH LIETH HA
CIIETyIOIINH 3Tal 00y4YeHHS




KBaJpaTHBIX YPaBHEHUI.
Teopema Buera

45, 46.

KBanpatHblii TpEXUJieH U
€ro KOpHHU

47-49.

Paznoxxenue kBagpaTHOrO
TPEXWICHA HA MHOXKHUTEIIHN

50-52.

Pemrenne npoOHBIX
paIMOHAIBHBIX YpaBHEHUI

53-55.

Pemenue 3amau ¢
[IOMOILBIO PallMOHATBHBIX
ypaBHEHUI

56, 57.

YpaBHEHUE C 1ByMs
MIEPEMEHHBIMU U €T0

rpaduk

58,59.

Hccnenosanue cucreM
JBYX JIMHEHHBIX
YpaBHEHUU C ABYMsI
NIepPEMEHHBIMU

60, 61

I'paduueckwuii cioco6
pelIeHHs CUCTEM
ypaBHEHUH

62, 63.

Anrebpandeckuii crmocod
pellIeHHs CHCTEM
ypaBHEHUH

64-66.

Perienue 3agad ¢
TIOMOTIBIO PAllMOHATBHBIX
YpaBHEHUH

Ypasuenus c napamempom

KBanpaTHblit TpEXUeH.
PasnoxenuexkBaapaTHOTO
TpEXUIICHA Ha
mHoxutenu.IIpocreniiue
JIPOOHO-paIMOHATBHBIC
YpaBHEHUSI.

JluneiiHoe ypaBHEHUE C
IBYMSI

MEPEMEHHBIMU, €ro rpaduk,
MIPUMEPBIPEIICHUS
YPaBHEHHUH B LIEIBIX YNCIAX.
Pewenue cucrem nByx
JINHEWHBIXYPABHEHUH C
JIBYMsI IEPEMEHHBIMH.
IIpumepsl pelieHus cucteM
HEJIMHEHHBIXYPABHEHUH C
JBYyMsI IEPEMEHHBIMH.
I'padmueckas
HMHTEpIIpeTalus ypaBHEHHsIC
IBYMsI IEPEMEHHBIMY U
CUCTEM

YpaBHEHUH C AByMS
[IEpEMEHHBIMH.

Pemenne TekCTOBBIX 3a/1a4 €
IIOMOILBIOCUCTEM YPAaBHEHUN

Pacnio3HaBaTh KBaJpaTHBIN
TpEXWIEH, YCTaHABINBATh
BO3MOXHOCTb €T0 Pa3JI0KeHUS
Ha MHOKUTENH. PacknaneiBaTh
Ha MHOXHTEJH KBaJApaTHBII
TPEXWIEH C HEOTPULATEIbHBIM
JUCKPUMHHAHTOM.

Pemars nqpobHbIe
panuoHaIbHbIE YPaBHEHHUS,
CBOJISIIUECS K JIUHEHHBIM U
KBaJpaTHBIM, UCKJIIOYATh
MOCTOPOHHHE KOPHHU.

Pemrate anrebpanyecku
TEKCTOBBIC 3aa4H, CBOSIINECS
K peIIeHUI0 KBaJPaTHBIX U
IpoOHBIX ypaBHEHHUH.
Pacno3naBaTh nuHeliHbIE
YpaBHEHHUS C JBYMS
nepeMeHHbIMUA. CTPOUTH

rpad UKy JTMHEHHBIX
YpaBHEHHUH, B TOM YHUCIIE
UCTIOJIB3YS (P POBBIE PECYPCHI.
Pasnuuate napajnensHbe U
nepeceKaroIuecs npsMbie 10
UX ypaBHeHUsM. Pemath
CUCTEMBI IBYX JTMHEWHBIX
YpaBHEHUH C ABYMS
NIEpEMEHHBIMH [TOJICTAHOBKOH H
cioxeHueM. Pemars
MPOCTEHIINE CUCTEMBI, B
KOTOPBIX OJTHO U3 ypaBHEHUH
HE SBJISIETCSA JTMHEWHBIM.
[IpuBoanTH rpadUUECcKyrO
HWHTEPIPETALNIO PELLIEHUS
YpaBHEHHUS C IBYMS




MIEPEMEHHBIMH U CHCTEM
YpaBHEHUH C IBYMsI
[IePEMEHHBIMH.

67. Kontpoannas paéora Ne6 | 1 Ksanpatsslil Tpéxuiien. KoHTponupoBats u oLileHUBaThH
no temam «KBaapaTHbiid HpoOHbIe parmoHaIbHBIE CBOIO pabOTy, CTABUTH LIEJIH HA
TpéxuiieH. [[pooHbIe YpaBHEHUS. YPAaBHEHUS C CIIeTYFOINH 3Tal 00yUYeHHS
panMoHaIbHbIE JBYMsI IEPEMEHHBIMU U X
YpPaBHeHHs. Y pPaBHEHHS € cucteMsl. Pemenue 3anau ¢
ABYMS IlepeMEHHbIMH H MTOMOUIBIO KBAJPaTHBIX
HX CHCTEMBbI» YPaBHEHHH.

I'napa4 | HepaBeHncTtBa 14 Yucnossle HEpaBeHCTBA U UX | POpMyNIHpOBaTh CBOMCTBA

68. UuncnoBble HEPABEHCTBA 1 cporicTBa.HepaBeHCTBO € YHCIIOBBIX HEPABEHCTB,

69. CBo¥iCTBa YHCIIOBBIX 1 OJTHOM HJUTIOCTPUPOBATH UX
HEPABEHCTB nepeMeHHo. JInHeliHbIe HaKOOPJMHATHOU MPAMOH,

70. CroxeHne 1 yMHOXKEHHE 1 HEPABCHCTBA C JOKa3bIBaTh AIreOpanvecKku.
YHCIIOBBIX HEPABEHCTB OJTHOUIIEPEMEHHON U UX IIpuMmensTh cBOMCTBa

71. [lorpemHocts 1 To4HOCTH | 1 penicHue. HEPAaBCHCTB B XOJ€ PCIICHUA
NPUOTIKEHUS CucTeMBITHHEMHBIX 3a/1a4.

72. [epeceueHue u 1 HEPABEHCTB C Pemars nuHelHbIE
00beIMHEHNE MHOKECTB OJTHOMIIEPEMEHHOM U UX HEPAaBEHCTBA C OJHOU

pelieHue. NePEMEHHOM, H300paKaTh
73, 74. | Yncnosele mpomexyTku 2 I/1306Pa>1<eH1/Ie perieHus pellIeHne HepaBeHCTBa Ha
75-77. PelleHye HepaBEHCTE C 3 JIMHETHOTOHEPABEHCTBA U X | YHCIOBOM MPSAMOIA.
OJIHO} TIepEMEHHOI CHUCTEM Ha YHUCJIOBOMNPSAMON | Pemars cucTeMbl JIMHEWHBIX
78-80. | Pemenue cucrem 3 HEPABEHCTB, H300paxKaTh
HepaBeHCTE C OIHOf peleHHe CHCTEeMbI HEPABEHCTB
TlepeMeHHOi Ha YHCIOBOH NMpsMOn
Jlokazamenbcmeo -
HepageHcms

81. KonTtpoasnas padora 1 Hucnossle HepaBeHCTBA U UX | KOHTpOIMPOBATH U OLIEHUBATh
Ne7mo Teme cBolicTBa. HepaBeHcTBa ¢ CBOIO paboTy, CTABUTH LIEJIH HA
«HepaBeHcTBa» OJIHOM NepEeMEHHON 1 UX CIIEAYIOMINH Tan 00yUYeHHs

CUCTEMBI
I'nmaga S | ®@yHkuusn 10 [onstue ¢pynkmun. Obnacts | Mcnoas3oBarh
82,83 | ®ynkuus. O6nactb 2 OTIpe/IeNIEHHSI U MHOXKECTBO (YHKIMOHAITBHYIO

OTIpEIETIEHNS U MHOXECTBO
3Ha4YeHUH QyHKIHMK

3HAYCHUHPYHKITHH.
Crioco0sI 3a1aHus

TCPMUHOJIOTHIO U CUMBOJIMKY.




84-86. CaoiicTBa QyHKINH 3 ¢ynkuuit.I'paduk QyHkuy. | BerauciasTe 3HaueHUS
87, 88. | CaoiicTBa TUHEHHOI 2 CaoiicTBa QpyHKINH, X (GyHKIWH, 33JaHHBIX
GYHKIUH oToOpakeHue Ha rpaduke. dhopmynamu (ipu
89, 90. | CaoiictBa GpyHKUUH 2 UreHne u mocTpoeHue HEOOXOIMMOCTH UCTIONB30BaTh
y= L y=vyx rpadukoB QyHKITHIA. KaIbKYJISITOP); COCTaBIISTh
& [Ipumeps! rpadukoB TaOIUIBI 3HAYCHUH ()yHKITHH.
Lenas u dpobnas wacmu - (yHKUMH, OTpaskaroImux Crpouts 1o ToukaM rpaduku
qucna peanbHBIC (GhyHKUIHHA.
npoueccel. OyHKINH, OmnuceiBaTh CBOICTBA GYHKLIUH
OIMCBHIBAIONINE TIPSIMYIO U Ha OCHOBe e€ rpayuaeckoro
o0OpaTHy0 MIPEICTaBIICHUS.
MIPONOPLIUOHAIBHBIE HccnenoBats npumepsl
3aBUCHMOCTH, UX TpadUKH. rpauKoOB, OTPAKAIOIIIX
lNunep6ona.'paduk peabHBIC MTPOIIECCHI U
Gynxiuu y = X°.Oyukunn y = | spieHus. [[puBOaUTH IPUMEPDI
X2,y =x%y=1\xy= x|, HPOLIECCOB U SBIEHHUI ¢
rpaduuecKoe peneHue 3aJJaHHBIMU CBOHCTBaMH.
yYpaBHEHUH HCUCTEM Hcnonb30BaTh KOMIBIOTEPHBIC
YpaBHEHHUH. MIPOTPaMMBI JJ1s1 TOCTPOCHHUS
rpadukoB QyHKIUH 1
M3YUYCHHMS UX CBOMCTB
91. KonTpoannas padora Ne§ | 1 Oynkms. Odnacte KoHTponnpoBats 1 OLleHUBaTh
1o Teme OTIpeICJICHHS U MHOKECTBO CBOIO pabOTy, CTaBUTh LIEJH Ha
«DyHKIHUA» 3Ha4YeHUH QyHKIHU. CIIEAYIOMINH Tan 00yUYeHus
CaoiicTBa QyHKIUH.
CaoiicTBa TUHEHHOMI
¢yskuuu.CoiicTBa
dhyHKIIII
y="ny=vx
I'maBa 6 | CTeneHb C HeJbIM 7 CreneHs ¢ 1enbM Hcnonp30BaTh Ompeenenne u
noKa3areJjemM nokaszaresneM. CTaHAapTHas | CBOWCTBA CTETIEHU C LIETBIM
92. Omnpenenenue CTeNeHH ¢ 1 3aruch yrcia. Pazmepsl rmokasareseM IPHU BBIYUCICHHUIX
HEJIBIM OTPHUIIATEILHBIM 00BEKTOB OKPYKAIOIIETO U TIpeoOpa3oBaHUsIX
1oKaszareneM MHUpa (OT HJIIEMEHTAPHBIX BBIpR)KEHUH. 3aniChIBaTh
93,94 CBOICTBA CTEIICHU C 2 YaCcTHI] JJO KOCMHUYECKUX OoJIBIINE U

ICIIBIM II0OKa3aTCJICM

00BEKTOB), IJIUTEIHLHOCTD




95.

IlonsaTue CTaHAapTHOI'O

B/ YHCIIA

96.

Pemenne 3amau ¢

OOJIBIIMMU U MAJILIMU

quCIaMH

MIPOILIECCOB B OKPYKAIOIEM
mupe. CBOHCTBaA CTEIIEHHU C
LIEJIBIM TI0Ka3aTeieM

Dyuryuu y =X tu

Yy = X%u ux ceoticmea

MaJlble YMCIIa B CTAaHIaPTHOM
BHUJIC, YKa3bIBaTh UX MOPSIJIOK;
CPaBHHBATH U YIOPSAIOYUBATH
BEJUYMHBI, 3HAYCHHUS KOTOPBIX
MPEICTaBIICHbI B CTAHAAPTHOM
Buze (pa3Mepsl 00BEKTOB B
OKPY’KaroIlEeM MHpE,
JUTUTEITBHOCTh MPOTEKAIOIIIX
MIPOTIECCOB)

97.

Kounrpoabnas pabora Ne9
no teme «CreneHs ¢
LeJIbIM IOKa3aTeseM»

OrnpeneneHue CTENEHH C
LEJIBIM OTPULATCIILHBIM
nokazareneM.CBoMCTBa
CTETICHH C LIETIBIM
nokazareneM. CTaHIapTHBIH
BMJI UMCJIa

KoHTpoaupoBaTh 1 OlIEHUBATh
CBOIO pa0oTy, CTABUTH LIC/IH Ha
CIIETYFOIIHI TaI 00ydCHHUS

98-102

[ToBTOpenne u 000OIIEeHNE

[ToBTOpEHNE OCHOBHBIX
MOHSTUH U METOJOB KypCOB7/
u 8 Kj1accoB, 00001IeHE
3HaHUMI

Br16upats, npuMeHsTh,
OLIEHMBATh CIIOCOOBI CPABHEHUS
YHCE, BEIYUCICHUH,
peoOpa3oBaHUil BRIPAKEHHIA,
pelIeHns] ypaBHEHUM.
Ocy1ecTBIATH CAMOKOHTPOJIb
BBITIOJTHSIEMBIX IEUCTBUI U
CaMOIIPOBEPKY pe3yJbTaTa
BBIYHCIICHHUH, TPeoOpa30BaHHi,
noctpoeHui. Pemars 3agauu u3
peaNbHOM KU3HU, IPUMEHSTh
MaTeMaTUYECKUE 3HAHUS JUIS
pelIeHns 3aa4d u3 APyrux
MIPEIMETOB.

Pematsp TexcToBBIE 33024,
CPaBHMBATb, BEIOMPATH
CIIOCOOBI pEeIIeHMS 337124

100

[IpomexyTrounas
aTTecTalus

KoHTponnpoBats 1 oLleHUBaThH
CBOIO pabOTy, CTaBUTh LIEJH Ha
CIEIYIOINH 3Tan 00y4YeHHs

Hroro:

102







