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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3yUEHHUE JIPYTUX AUCIUIUIMH, KAaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
IPOAODKEHUS 00pa30BaHUS U B MTOBCEAHEBHOM kU3HU. PazButue y oOyyaronuxcs
HAyUYHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYIIHOCTH alreOpandecKux
abcTpakiiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIHPOBAHUS B HAyYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTalliid B COBPEMEHHOM IU(PPOBOM
obOmectBe. M3ydyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOJII0JaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTU MBIILICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JICUCTBHSI M BBIBOJFI,
dbopmynupoBath yrBepxkacHUsA. OCBOEHUE Kypca anreOpbl 00ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIUICHUS OOYyYalOIMUXCSA: OHU UCIOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOyyeHue  anrebpe  mpearnoyiaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSITENIFHOM  JICATEIBHOCTH OOYYaroMIMXCs, TOSTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 ABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINAIIA O0yUeHUSI.

B cTpykType nporpammel yaueOHOTO Kypca «Anredpay Jijisi OCHOBHOTO OOIIIETOo
oOpa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEPXKATEIbHO-METOANYECKUE JTUHUU:
«Uucna u BBIUKCIEHUSN», «ANTEOpanyecKUe BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX CoOJep)KaTeIbHO-METOIUIECKIX
JUHUHN pa3BUBAETCS HA MPOTSIKECHUU TPEX JIET U3YyUEHUS Kypca, B3aUMOJICHCTBYS C
JpYrUMU ero JuHusMd. B xome wu3ydeHus yd4eOHOro Kypca oOydarouumcs
MPUXOIAUTCS JIOTUYECKH PACCYXKJaTh, MCIOJIB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMmy y4eOHOTO Kypca «Ajiredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTUYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIIMMUCS
OCHOB  yHHMBEPCAJIBHOIO MareMaTthuueckoro si3bika. ComepkaTenbHOH |
CTPYKTYPHOUM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Auredpa» SIBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne nuHMM «YuWClia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JTATbHEHIIET0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJrOPUTMaMHU, a
TaK)Xe MPHOOPETCHHIO MPAKTHUECKUX HABBIKOB, HEOOXOIMUMBIX JIJIsl IOBCETHEBHON
KU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMH M HWPPAIMOHANBHBIMH YHCIaMH, (OPMHPOBAHHUEM



MPEACTABICHUN O JEHCTBUTEIHLHOM YUCIIE. 3aBEPIICHUE OCBOCHUS YMCIOBOUM JTMHUU
OTHECEHO K CpeIHEMY 00IIeMy 00pa30BaHHUIO.

Copeprkanue OByX anreOpandecKux JIMHAN — « AJreOpandecKue BhIPaKEHUSD)
U «YpaBHEHUs] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX PEIMETOB U TPAKTUKO-OPHUEHTHPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
o0miero obpazoBaHusi y4eOHBIN MaTepHall TPYNIUPYETCS BOKPYT pallMOHAIbHBIX
BbIpaKEeHM. AnreOpa NEMOHCTPUPYET 3HAYEHHWE MATEMATUKHU KakK s3blKa JJIst
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJEH, OIMCAHUS IMPOLUECCOB U  SABJICHUU
peansHOro Mupa. B 3amaun o0yueHus anredpe BXOAAT TaKKe NallbHENIIee pa3BUTHE
AJITOPUTMHUYECKOTO MBINIJICHHSI, HEOOXOIMMOTO0, B YaCTHOCTH, JIJIsl OCBOCHUS Kypca
MH)OpPMATUKHA, M  OBJIAJCHHE  HABbIKAMU  JIEAYKTHUBHBIX  PACCYKICHUU.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pPa3BUTHIO BOOOpaKEHUS,
CHOCOOHOCTEN K MaTeEMaTHYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL ONMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX IPOLIECCOB U ABJICHHUI B IPUPOE U
obmiecte. M3yueHue matepuasna cnocoOCTBYET pa3BUTHIO Y 00YUAIOUIUXCS YMEHUS
WCIIOJIB30BaTh PA3JIMYHBIE BBIPAZUTEIBHBIE CPEICTBA SA3bIKA MAaTEMAaTHKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (OpMUpOBaHHE
IPEICTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yuyeOHOMYy MIaHy B 7-9 Kjaccax u3ydaeTcss Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucma © BBIUKCIEHUS», «ANTEOpanyecKue BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBEHCTBA», « DyHKIIMM.

Ha uzyuenue yue6Horo kypca «Anredpa» orsoaurcst 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).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yuciia ¥ BIYMCICHUS

Jpo6u OOBIKHOBEHHBIE M JECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gpyroi. IloHaTHe panMOHANBHOTO 4YHCHA, 3aluCh, CpPaBHEHUE,
YOOPSAIOYUBAHUE  pAlMOHANBHBIX  4uceld. ApudmMernyeckue JEHUCTBUS C
palMOHAJIBHBIMA YKCIIaMH. Pelenue 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb C HaTypaJlbHBIM I[IOKa3aTeJeM: OIpelesieHrue, MnpeoOpa3oBaHue
BBIPOKEHUI HA OCHOBE OIpe/eNeHus, 3auch 00ibIIKX yncen. [IpoleHTsl, 3anuch
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33/la4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaIbHON IIPAKTHKHU.

[IpumMeHeHnE TPU3HAKOB  JCIUMMOCTH, pPA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHbIX YHCE.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsMas U oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKEHUSA C IIEPEMEHHOU. JlommycTUMBIe
3Ha4YeHUA NepeMeHHbIX. [IpencraBiaeHue 3aBUCUMOCTH MEK 1y BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. [lpeodpazoBanne OyKBEHHBIX BbIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAXEHHUS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEEHUH, IPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS TOJOOHBIX ClIaraeMbIX.

CBoJiCTBa CTENEHH C HATypaJIbHBIM [IOKA3aTEJIEM.

OpHowiensl U MHOTOWIEHBI. CtenieHb MHOrowieHa. CioKeHue, BhIYUTaHHE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaApaT CyMMBI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBaIpaToB. Pa3iioxkeHne MHOTOWICHOB Ha
MHOHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuia MpeoOpa3oBaHUs YypaBHEHUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JluHenHOe ypaBHEHHME C OIHOW MEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO
YpaBHEHUS, pEUICHUE JIMHEHHBIX YpaBHEHUN. COCTaBIIEHHE YPABHEHUI IO YCIOBUIO
3aga4u. Pelenre TeKCTOBBIX 3a/1a4 € MOMOILBIO YPaBHEHUM.

JIuneiitHoe ypaBHEHHE C ABYMs MEPEMEHHbIMU U ero rpaduk. Cucrema IByX
JIVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermeHue cucrem ypaBHEHUU
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 3aa4 C TOMOIIbIO CUCTEM
YPaBHECHUM.

DyHKIUU



Koopaunara Touku Ha npssMou. UnucinoBsle IPOMEXKYTKU. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Alcimucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanbHbIX 3aBucumocteil. [lonarue pynkuuu. ['paduk pyHknun.
CroiictBa Qynkuuii. Jluneitnas ¢pynknus, e€ rpaduk. ['padpuk Gyakuum y = |X|.
['paduyeckoe pelieHue JIMHEHHBIX YPaBHEHUI U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KUIACC

Yuciaa v BIYMCICHUA

KBagparHeiii kopeHb u3 uwucia. [loHsiTue 00 uUppalMOHAIBHOM YHCITE.
Jecsatuunble TpuOIMKEHUST HppalMOHaANIbHBIX yncen. CoiicTBa apu(pMEeTUYECKUX
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0OPa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

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

AJuredpanyecKue BbIPpAKeHUA

KBagpaTHbIil TpEXWIECH, PA3JIOAKEHUE KBAIPATHOTO TPEXUIIEHA HA MHOKHUTEH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOu.
CnoxeHue, BBIYUTAHHE, YMHOXEHUE, JEJCHHUE alreOpandeckux ApoOei.
PannonanbHble BBIpaXXEHUS U UX ITpeoOpa3oBaHue.

YpaBHeHNs U HEPABEHCTBA

KBaapatHoe ypaBHeHue, (hopmysa KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema
Buera. PemeHne ypaBHEHUI, CBOIAIIMXCS K JIMHEMHBIM W KBaJIpPaTHBIM.
[Tpocreiimue ApoOHO-pallMOHATIbHBIE YPABHEHUS.

['padrueckas uaTEpHpeTalvs YpaBHEHUN C IBYMs MEPEMEHHBIMU U CUCTEM
JVHEWHBIX YPAaBHEHHMU C JABYyMS IE€peMEHHBIMHU. lIpuMepsl pemieHus cucrem
HEJIMHEUHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OHONW MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEpPABEHCTBA C OJHOM IEPEMEHHOM.
Cucremsbl JIMHENHBIX HEPABEHCTB Cc OJHOM [IEPEMEHHOU

DOyHKIUU

[Tonsitue pynkuu. OOIaCTh ONpeAeNICHNs U MHOXKECTBO 3HAUEHUI (PYHKIUU.
CrnocoObl 3aanus QyHKIHIA.

I'padpux ¢ynkumuu. Yrenune coilicTB ¢yHKuuu no e€ rpaduxy. [Ipumeps
rpadukoB GyHKIHMA, OTPAKAIOIMIUX PEATIbHBIE MPOLECCHI.



OyHKIMK, ONMUCHIBAIOINNE TMPSMYI0 M OOpaTHYI MPOMOPIIMOHATHHBIE
3aBHCHMOCTH, HX rpaduxu. OyHkuun Y = X2, y = X3, y = VX, y=|x|. [padudeckoe
pEIICHUE YPABHEHUN U CUCTEM YPABHECHUM.

9 KIIACC

Yuciia ¥ BIYMCICHUS

PannonanbsHble yKMClia, UppaldOHAIbHBIE YUCIIA, KOHEYHbIE U OECKOHEUHbIE
JeCATUYHBIE APpoOu. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MTPSIMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCeN, apu(MeThdecKue JeUCTBUA C
JEUCTBUTEIBLHBIMUA YU CIIAMH.

Pasmeppl OOBEKTOB OKPYXAlOUIET0 MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroIeM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIJIeHHE
yucen. [[puknaka u onieHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASAIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTEIICHEN Pa3JI0KEHNEM Ha MHOKUTEIIH.

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

VYpaBHeHuEe ¢ AByMS NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHMHEHHOE, a Jpyroe — BTOpoi cteneHu. ['paduueckas
UHTEpIIPETaLNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemennie TekCTOBBIX 3a71a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IEpeMEeHHOM. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpatHeie HepaBeHCTBaA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DOyHKIUU

KBagparnunas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapaboma, KoOpauHATHI
BEPUIMHBI apadoJIbl, 0Cb CUMMETPHUH MMAPAOOJIBI.

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

YucsioBbIe MOC/I€I0BATEILHOCTH U MPOrPeccum



[loHATHE 4YHCIIOBOM MOCIEAOBATEIBHOCTH. 3aJaHUE TIOCJIEIOBATEIIBHOCTH
pPEKyppeHTHOH opmyIoit u GopMyIoit N-To diieHa.

Apudmernueckas u TeoMeTpudeckas mporpeccur. PopMmynsl N-ro WieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MIEPBBIX N UJICHOB.

N3o0pakeHne 4iaeHOB aprU(METHUYECKOH M TeOMETPUUYECKOM IPOTrpecCHid
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUMAIBHBIN POCT.
CI10KHbIE NPOLICHTBHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOorpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKkTepU3yIOTC:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K IMPOLNUIOMY W  HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kIaHCcKoe M 1yXOBHO-HPABCTBEHHOE BOCTIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PyHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp IpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTHIO K O0CYKICHHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BA)XXHOCTU MAaTEMaTUYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEIMHON MNpodeccruOoHaIbHOM
JESTEJIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHHUEM MHAMBUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTM4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYeCKON HaykuM Kak cdepbl UelI0BEYECKOi
JEATEIbHOCTH, 3TANoB €€ pa3BUTUSA W 3HAYMMOCTHU JUISl PA3BUTUS LMBHIIM3ALNM,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuveckoe BocnuTtanue, GopMHpPOBAHHE 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(ieKCuu, MpU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa APYroro 4eioBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTU COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS MTOCTYIIKOB U OI[EHKH
UX BO3MOXXHBIX MOCIICICTBUH JIJIsl OKPYKAIOIIEH Cpe/ibl, 0CO3HAHUEM TJI00aJTbHOIO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U IMyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIIMMCS YCJIOBHAM COLUMAJIBLHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIESITENHLHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS y JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHON AESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIUpOBaTh WJEH, TIOHSITHS, TUTIOTE3bl 00 OOBEKTAX U SIBICHUSX, B TOM YUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIAaHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMN KOHTpPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS

ba3zoBble 1ornueckue aAeicTBu:

e BBIABISITh U XapaKTEPHU30BaATh CYIIECTBEHHBIC MPU3HAKA MAaTEMaTHYECKHX
O00BEKTOB, TOHATHH, OTHONIEHWH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTpEJICICHUs]  TMOHSATUW, YCTAHABIMBATh CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (opMymIHpOBaTE W  MPeoOPa30OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, €AMHUYHBIC, YaCTHBIE W oOIIue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npemiaraTh KpUTEPUH JIJISl BBISIBICHHS 3aKOHOMEPHOCTEHN U TPOTUBOPEUHIA;
JienaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
pa30upaTh OKa3aTeIbCTBA MATEMATHUCCKUX YTBEPKICHUH (TPSMBIC B OT
MPOTUBHOTO), MPOBOANTH CAMOCTOSTEIBHO HECIOXKHBIC 0Ka3aTelIbCTBA
MaTeMaThyeckux (aKkToB, BBICTpaUBaTh AaAPTYMEHTAILMIO, IPUBOIUTH
pUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIIOCOO pelIeHus: y4eOHOM 3amauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIIEHUs, BHIOMpATh HamboIee MOAXOAAIINN ¢ Yy4ETOM
CaMOCTOSATEIILHO BBIICJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEAOBATEIbCKUNH MHCTPYMEHT MO3HAHUA,
(GbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHBOPEUYUE, HPOOIEMYy,
CaMOCTOSITENIFHO yCTaHABIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUIOTE3Y, aprYMEHTHPOBAThH CBOIO MO3UIINIO0, MHEHUE;

IPOBOAUTH 10 CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
HKCIEPUMEHT, HEOOJIBIIOE NCCIIEI0BAaHUE IO YCTAaHOBIIEHUIO 0COOEHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKY COOOI;
CaMOCTOSITENILHO (OPMYJIUPOBATH 00OOIIEHUSI U BBIBOABI IO pe3yJibTaTam
IPOBEAEHHOIO HAOMIOEHUS, UCCIEJOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TaKKEe BbIIBUIATH
MIPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh W HM30BITOYHOCTh HH(OpPMAlMU, JAHHBIX,
HEOOXOUMBIX JJISl pEeLICHU 3a4a4u;

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

BbIOMpATh (opMy TMpeACTaBICHUS HWH(DOpMAUUMU U WLTIOCTPUPOBATH
pelaemMpie 3aJladyd  CXeMaMH, JuarpaMMaMm#, WHOW Trpadukod M HX
KOMOMHAIIMSIMHU;

OLICHMBAaTh HAAEKHOCTh WH(OOPMAIMU MO KPUTEPUSIM, MPEATIOKEHHBIM
yuuTeneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE Yy4eOHbIe AeHCTBHS:

BOCIIpPUHUMATD U (bOpMy.]'IHpOBaTB CYXKICHUA B COOTBCTCTBUHU C YCIIOBUAMU
H 0CJIsIMH O6IIIGHI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPA’KATh CBOKO TOYKY 3PCHUA



B YCTHBIX M MUCBbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PELICHHS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN pPe3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BONPOCHI IO CYHIECTBY 00CYK/1a€MOI TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pelIeHus, COIMOCTaBIsATh CBOM CYXKIEHUS C CYXKICHUSIMH JIPYyTUX
YYAaCTHHKOB JUanora, OOHapy>KMBaTh pa3jIiMuyve U CXOJCTBO IO3MIIMM, B
KOPPEKTHOM Gopme popMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKCHHS;
NPEACTaBIATh  pe3yJbTaThl  pEIIeHUs  3aJadyd,  DKCIEPUMEHTAa,
UCCJIEIOBAHMUS, IPOEKTA, CAMOCTOSATEIHLHO BEIOUPATH POPMAT BHICTYTIICHHUS
C Y4€TOM 3aja4 MPE3eHTAMU U OCOOCHHOCTEHN ay/IUTOPUH;

NOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHAHOW U HHIUBHUAYaIbHON
paboThI MpU pelIEHNH YYeOHBIX MaTEMaTHYECKUX 3a/aY;

IIPUHUMATh LEJIb COBMECTHOU JEATEIBHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOI paboThl, pacupelessiTb BHABI pPadOT, JOroBapuUBaThCA,
00CyX)aTh TIPOLIECC U Pe3ybTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpPyNINoBbIX (opmax paboTel (0OCyXIeHus, 0OMeH
MHEHUSMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHIMOJIHATH CBOIO YacTh PaOOTHI
U KOOPJIMHHPOBATh CBOM JEUCTBUS C JPYTMMHM 4YJIECHAMH KOMAaHJbI,
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIBHO COCTAaBJIATH IUIAH, AJITOPUTM PELICHUs 331a4u (MU €ro
4acTh), BbIOMpATh CIOCOO pElIeHUs C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHUPOBATb M KOPPEKTUPOBATh
BapUAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTaTa
pelIeHUsI MaTEMATUYECKOH 3a/1a4H;

MPEIBUAETH TPYTHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IPU PELICHUH 3a]1a4H,
BHOCHTh KOPPEKTHUBHI B JICATCIHPHOCTh HA OCHOBE HOBBIX OOCTOSITCIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA JICSITEIBHOCTH MTOCTABICHHOMW LIEJIN U
YCIIOBUSIM, OOBSCHSTH MPUYUHBI JOCTHKEHUS WJIM HEAOCTHXKCHUS IICIIH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenus B 7 Kjacce OOYYArONIMICS TOJYYHUT CICTYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

Yucsia v BbIYMCIEHUS

BbInonHATh, codyeTass YCTHbIE M NHCbMEHHBIE MPUEMBI, apuMETHUECKHE
JIEUCTBUS C PAIlMOHAILHBIMU YHCIIAMH.

HaxonuTh 3HAYCHWS YHUCIOBBIX BBIPAKCHUM, MPUMEHATH pPa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHHUH TPOOHBIX BBIPAKEHUMN, COIACPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT ofHOM (HOPMBI 3aMKMCH YUCEN K JAPYroi (mpeoOpa3oBHIBATH
JECATUYHYIO P00 B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTHU
B OECKOHEYHYIO AECATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAJIbHBIC YUCIIA.

OKpyrJsTh yncia.

BBINONHATh TPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUMCICHUM, OIIEHKY 3HAaYCHUM
YUCJIOBBIX BBIPKCHHUI. BBIMONHATE AEHCTBHUS CO CTENEHAMH C HATypallbHBIMU
MOKa3aTeIsIMH.

[IpuMeHSTh IPU3HAKU JIETUMOCTH, Pa3JIOKEHNE Ha MHOXKUTENIM HAaTypalbHbIX
quced.

Pemiatb mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBA3aHHBICE C OTHOIIEHUEM
BEJIMYMH, MPONOPIHHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUS 3a7ad ¢ y4€TOM OTPAHMYCHH, CBSI3AHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOHEKTOB.

AuredpanvyecKue BbIPAKEHUSA

Hcnonb3oBaTh anredpandeckyro TEPMUHOIOTHIO U CHMBOJIUKY, TPUMEHSTH €€
B MPOIECCE OCBOCHUS yueOHOI0 MaTepHaia.

HaxoauTth 3HaueHuss OYKBEHHBIX BBIPOXKCHUN NpPHU 3aJaHHBIX 3HAUYCHUSIX
MEPEMEHHBIX.

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

BBINMOMHATH yMHOXKEHHE OJIHOYJIEHA HAa MHOTOWIEH W MHOTOWIeHa Ha
MHOTOYJICH, IPUMEHSTH (DOPMYJIbI KBaJIpaTa CyMMBI U KBaJjpaTa pa3HOCTH.

OcCylIecTBIATh Pa3JI0KEHUE MHOTOWICHOB HA MHOMKUTEIH C TOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOITIEr0 MHOXKHUTEJS, TPYIITUPOBKU CIAraeMbIX, TPUMEHEHUS
bopMyI1 COKpAIIEHHOTO YMHOXKECHHUSI.

[IpuMeHsTh MpeoOpa3oBaHUsl MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7ad
13 MaTEMATHUKHU, CMEKHBIX IIPEAMETOB, U3 PEaTbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIBHBIMHU IMOKA3aTEISIMHU LIS
peoOpa3oBaHUs BHIPAKCHHIA.

YpaBHeHUS U HEPABEHCTBA



Pemwlars yMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, NPUMEHSSA IIPaBHIIA
nepexoaa OT UCXOJHOIO YPAaBHEHMS K paBHOCWIbHOMY emy. IIpoBepsATh, siBisieTcs
JIM YUCIIO KOPHEM YPABHEHUS.

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

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIIEHHEM JMHEHHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAWHATHOM IJIOCKOCTHU IpayK JIMHEHHOTO YPaBHEHHUS C IBYMS
NEPEMEHHBIMHU, MT0JIb3YSCh TPa(UKOM, IPUBOAUTH IPUMEPHI PEIICHNUS YPaBHEHHUS.

Pemate cucteMsl 1ByX JIMHEMHBIX YPaBHEHUH C IBYMs [IEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnsiTh M pellaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH MO yCIOBHIO 33Ja4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4y NOJIyYECHHBIN PE3yJIbTaT.

DyHKIUU

N300pakaTh HA KOOPAUHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbl, 3AMCHIBATH YACIOBBIE MPOMEKYTKH Ha
aJreOpanvdeckoM s3bIKeE.

OtMmedaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH II0 33JaHHBIM KOOpAMHATaM,
CTpOUTh rpadpuky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUUKA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHHE, II€HA, KOJWYECTBO, CTOMMOCTb,
MIPOU3BOUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuil cocod MpeACTaBICHHUS W aHaIW3a MHGMOpManuwy,
W3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOydueHus B 8 kJjacce oOydYaromMiCs TOJYyYUT CIICAYIOIIHNE
NPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HayaJlbHbIE MPEACTABICHUS O MHOKECTBE JAEHCTBUTEIBHBIX
YKCeN ISl CPAaBHEHUS, OKPYTJICHHUS U BBIYUCICHUHN, U300pakaTh 1€HCTBUTEIbHbBIE
YHCJIa TOYKAMH Ha KOOPAWHATHOM MIPSMOM.

[IpumeHnsaTh mOHATHE apU(PMETUYECKOrO KBAJPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHM, UCIOJIb3Ysl MPU HEOOXOAMMOCTH KaJIbKYJATOP, BBINOIHATH
npeoOpa3oBaHusl BBIPAKEHUH, COJEPIKALUIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEU.

Hcnonp30BaTh 3amucu OONBIIMX U MaJbIX YHCEN C MOMOIIBI0 JECATHUHBIX
npoOeit u creneneit yucia 10.



AsredpanyecKue BbIPpaKeHUs

[IpuMeHATh TOHSTHE CTENEHU C IEJbIM IOKa3aTeJIeM, BBINOJIHATh
npeoOpa30BaHus BRIPAXKCHUH, COAEPIKAIUX CTETICHH C IIEITBIM MOKa3aTesIeM.

BbINONHATE TOXAECTBEHHBIE MPE0OPa30BaHUs PAIMOHATIBHBIX BEIPAKEHUN Ha
OCHOBE IMMPaBUJI ICUCTBUIN HaJ MHOTOYJIECHAMH U alre0pandyecKUMH ApOOsIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUJIECH HA MHOXKHUTEIH.

[IpuMeHsTh MpeoOpa30BaHUs BHIPAXKEHUM JJIsI PEIICHUST PAa3IMYHbIX 3a/a4 U3
MaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEATHbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pewmaty nMHENMHBIE, KBAJIpaTHbIE YPaBHEHUS U PAlMOHAJIbHBIE YpaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX MpeacTaBlieHnil (yCTaHABIUBATh, UMEET
JY YpaBHEHUE WJIM CHUCTEMAa YPAaBHEHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT cioOBeCHOU (HOPMYIMPOBKU 3a7auu K €€ anreOpanyeckoi
MOJIEIA C TIOMOIIBIKD COCTABJICHUSI YPAaBHECHHUSI WM CHUCTEMBl YpaBHEHUI,
WHTEPIIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN PE3yNbTaT.

[IpuMEHATH CBOMCTBA YMCIOBBIX HEPABEHCTB 1JISl CPABHEHUS, OLICHKHU, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJIHOM IEPEMEHHON U UX CUCTEMBI, JaBaTh rpa)MueCcKyIo
WJUTIOCTPALAI0 MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUIMHA

[ToHumaTe ¥ KCMONB30BATh (DYHKIIMOHAIBHBIC TOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHMsI), OMPEACNATh 3HAUYeHHE (YHKIUHU TIO0 3HAYCHUIO
aprymMeHTa, OlpeAeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crtpoutsb rpaduku deMeHTapHBIX QYHKIIUNA BUJIA:

y=k/X, y=x2,y=x3,y = |X|, y = VX, OIiCBIBaTh CBOHCTBA YHCIOBON (hyHKIHH
o e€ rpaduky.

K xoHmy oOydueHus B 9 kJjacce oOydYaromMiCs TOIYyYUT CIICIYIOIIHE
MpeAMETHBIE PE3YIbTaThI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAIOUYNBATH PALIMOHAIIBHBIEC U UPPAIMOHATBHBIE YHCIIA.

BrimonssITh apudMeTnueckue JeHCTBUS C palliOHAIBHBIMU YUCIIAMU, COYETast
YCTHBIE U MHUChbMEHHbIE MPUEMBI, BBINOJIHATh BBIYMCICHUS C UppallMOHAIbLHBIMU
YUCIIaMU.

HaxoauTe 3HaueHust CTENEHEN ¢ IeIbIMU MTOKa3aTeIIMHU U KOPHEH, BBIUUCIIATH
3HAYEHUS] YUCIOBBIX BHIPAKECHUI.

OKpyrJisiTh  1EWCTBUTEIBHBIE YHCJIA, BBINOJHATh MPUKUAKY peE3yJbTara
BBIYMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKECHUM.



YpaBHeHMS U HEpaBeHCTBA

Pemars nuHeliHbIe ¥ KBaIpaTHBIC YPAaBHEHUS, YPAaBHEHHUSI, CBOISIINECS K HUM,
pocTerIne APOOHO-PAIMOHAIBHBIE YPABHEHHS.

Pemate cucteMbl IBYX JMHEWHBIX YpPaBHEHHMU C JABYMSI MEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPHIX OJJHO YPABHEHUE HE SBISETCS JTUHEHHBIM.

PemaTte TEKCTOBBIE 3amadyM aidreOpamdecKuM CIOCOOOM C  TTOMOIIBIO
COCTaBJICHUs YPaBHEHHsSI UJTU CUCTEMBI JIByX YPaBHEHUH C IBYMs NTEPEMEHHBIMHU.

[IpoBouTh MpocTeiiiive uccaeoBaHusl ypaBHEHUN U CUCTEM ypaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBIeHU (YCTaHABIMBATh, UMEET
JU ypaBHEHUE WIIM CHUCTEMa YpaBHEHUMW pELICHUs, €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 PEILIEHUH PA3JIMYHBIX 33/1a4.

DOyHKUIMHA

Pacno3naBaTh (QyHKIMM U3y4eHHBIX BHJO0B. llokas3piBaTh cxemMaTHUECKU

pacIoyioKeHUE Ha KOOPMHATHOM TUIOCKOCTH IpadukoB QyHKIMH Buaa: Y = KX, y =
kx +b,y=k/x,y=ax2 +bx+c,y=x3,y= VX, Y = |X|, B 3aBHCHMOCTH OT 3HAYCHHMIA
K03 PHUITEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Crtpouth U M300pakaTh CXeMAaTHYECKU TpapUKU KBAJPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUM 10 UX TpaduKaM.

Pacno3naBaTh KBajpaTuyHyro (QYHKIHIO 110 (Gopmysie, TPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUBHKHU, T€OMETPUH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3HaBaTh apu(pMETHUECKYIO U TEOMETPUUYECKYIO POTPECCUN MPU PA3HBIX
croco0ax 3aaHusl.

BbIMONHATS  BBIYMCIEHHUST C  HCMOJb30BaHHEM (OpMya N-TO  4jieHa
apru(PpMETUIECKON U TeOMETPUUECKON MPOrpeccuii, CyMMbl IEPBBIX N YJICHOB.

N300paxaTh YIEHBI MOCIEIOBATEIbHOCTY TOYKAaMHU Ha KOOPIAWHATHOU
IJIOCKOCTH.

Pematpe 3amaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEIOBATEIBHOCTSIMHU, B TOM
YUCIIE 3a/la4d U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJISATOPA, UM POBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgposbie
Ne ni/m P Konrposbnsie IIpakrunyeckue (up )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 Yucaa u BeUMCIeHU. PaimoHanbHbIE 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 rpaukit. DyHKLHH 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

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uu@ppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
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
YpaBHEHUSA https://m.edsoo.ru/7f417af8
4 AnrebpanyecKe BEIPaKCHUS. 7 1 Bbu6mmoteka [JOK
KBanparsslii TpéxuneH https://m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 11 1 bubnmnorexa [JOK
ypaBHEHUH 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 DyHKLHH. OCHOBHELC NOHATHS 2 https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
9 o 4 3
yRKUH. THcIoBLIC PyHKLAH 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 pa3/iesioB U TeM undgposbie
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
1 Uucna u Beruncienus. JlelicTBUTENbHEIC 8 1 bubmuoreka [{OK
qucia https://m.eds00.ru/7f419d08
bubnunoreka LIOK
2 o 32 2
JHIIHE https://m.eds00.ru/7f419d08
3 YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 7 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
4 VYpaBuenus u HepaBeHCTBA. CHUCTEMBI 8 bubmmoreka [JOK
YpaBHEHUN https://m.edso00.ru/7f419d08
bubnmorexa LIOK
.H 1 2
5 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 6 https://m.edsoo.ru/7f419d08
bubmmoteka IIOK
q 1 2
6 HCIOBBIE TTOCIIEN0BATEILHOCTH 8 httos://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 13 1 bubnmorexa LIOK
3HaAHUU https://m.edso00.ru/7f419d08
OBHIEE KOJIMYECTBO HACOB 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 IIVTAHUPOBAHUE

7 KIIACC
KonuyecTBo yacos
Ne Jara JlomoaHuTebHAS
n/n Tema ypoxa Bcero Konrpoubrsre H3Y4YeHHud uHdopmanus
padoThI
Ypoxk noBropenus. JencrBus ¢
1 OOBIKHOBEHHBIMH Ipo0siMu.JleficTBrs ¢ 1
JECSITUYHBIMU JIPOOSIMHU.
5 Ypox noBropeHus. Apudmernueckue 1
NEHCTBUS C palliOHAIbHBIMU YHCIaMU
3 Ypok nosropenusi. OTHOIIEHHUS, TPOIIOPLUS, 1
IIPOLICHTBI.
Ypok nosropenus. Pemenne 3amau.
5 JlnarsocTuyeckasi KOHTpOJIbHas paboTa. 1
5 Uucnossle BeIpakeHUs. BeipaxeHnus ¢ 1
IIEPEMEHHBIMU
; Uucnossle BeIpakeHUs. BeipaxeHus ¢ 1
MIEPEMEHHBIMH.
3 CpaBHeHue 3HaueHUH BbIpaxkeHui. CBolicTBa 1
JEUCTBUN HAJl YUCIIAMM.
9 CpaBHeHMe 3HaueHUH BbIpakeHU. CBONCTBA 1
JNEUCTBHAN 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 paboThI 1
15 VYpaBHEHHE U €T0 KOPHU 1
16 YpaBHEHUE U €r0 KOPHHU. 1
17 JInHeliHOe ypaBHEHHE C OJHOU IIEPEMEHHON 1
18 JluneitHoe ypaBHEHHE ¢ OHOM MEepEeMEHHOM 1
19 Pemrenue 3a1a4 ¢ MTOMOIIBIO ypaBHEHU I 1
20 Pemenue 3a1a4 ¢ mOMOIIbI0 YpaBHEHUI 1
21 Pemenue 3aga4d ¢ moMOIIbIO YpaBHEHHI 1
22 Pewenue 3amau 1
23 Pemenwue 3amau 1
24 Pemenue 3amau 1
25 KonrtponbHas padorta no teme "YpaBHeHus" 1
26 AHanmm3 KOHTPOJIBHON paboTHI 1
97 Yro takoe pyHKIMs. Bbruncnenue 3HaueHMi 1
¢dbyHKIMYU MO0 hopMmyIie.
28 I'paduk dyaxmmm 1
29 I'paduk ynkumm 1
30 [TpsiMast mpOTMOPITMOHATIBHOCTE U €€ TpaduK 1
31 [Ipsimast mpomOPIIMOHATBHOCTE U €€ Tpaduk 1
32 Jlunetinas QyHkius u ee rpadux 1
33 Jluneitnas pynkuus u ee rpaduk 1
34 Pemenue 3amau 1
35 Kontponbnas padota nmo teme "dynkiun" 1




36 AHanu3 KOHTPOJIBHON pabOTHI 1

37 OmnpenenieHne CTENIEHN ¢ HaTyPaJIbHBIM 1
IoKa3aTejieM

38 VYMHOKEHME U [eJIEHUE CTEEeHEN 1

39 Bo3sBenenue B CTEeHb MPOU3BEACHHUS U 1
CTCIIEHH

40 Bo3Benenue B cTeneHb NPOU3BEICHUS U 1
CTENEHHU

41 OnHOYJIEH U €0 CTaHAAPTHBIN BUT 1

4 VMHOKEeHHE 0JHO4YIEHOB. Bo3Benenne 1
OJHOYJICHA B CTEIICHb

43 VMHOKEeHHE 0JHOYIEHOB. Bo3Beaenne 1
OJIHOYJICHA B CTCIICHb

44 OyHkuMu Y=X"2 u Yy=X"3 1 ux rpapuku

45 Oyukumu Y=X"2 u Yy=X"3 u ux rpadpuku 1

46 Pemenue 3agau

47 KonrtponsHas padora no teme "Crenens ¢ 1
HaTypaJbHBIM TIOKa3aresneM"

48 AHanu3 KOHTPOJIBHON paboOTHI 1

49 MHOrouJIeH M €ro CTaHAAapTHBIN BUL 1

50 CrnoskeHre MHOTOYJIEHOB 1

51 [IpousBenenne ogHOUICHA 1 MHOTOYJICHA 1

52 BriHecenne o01Iero MHOKHUTESA 32 CKOOKH 1

53 Brigecenune o0mero MHOXHUTENA 32 CKOOKH 1

54 VYMHOKEHIE MHOTOWJICHA Ha MHOTOWICH 1

55 VYMHOKEeHIEe MHOTOWIEHA Ha MHOTOWIEH 1




PazoxeHne MHOrowieHa Ha MHOYKUTEIS

56
CII0COOOM TPYNITHPOBKU

57 PasnoxeHne MHOrouwieHa Ha MHOKUTEIN
CIIOCOOOM TPYIITUPOBKU

58 Pemenue 3amau

59 KonrponsHas pabora o teme
"MHorousieHs".

60 AHaM3 KOHTPOJIBHOM paboThI

61 Bo3Benenue B kBajipar u B KyO CyMMBI H
Pa3HOCTH JIBYX BBIpOKCHHI
Paznoxenne Ha MHOKUTETHN C TIOMOIIBIO

62 (dbopmyn KBasipaTa CyMMBI U KBaJIpaTa
pasHoOCTH
PaznoxeHne Ha MHOKUTEIHN ¢ TOMOILBIO

63 (dhopMyIT KBaJIpaTa CyMMBI U KBajipaTa
pasHoOCTH

64 YMHOXKEHHE pa3HOCTH JIBYX BbIpa)KEHUI Ha
UX CyMMY

65 Pasnosxenne pa3HOCTH KBapaTOB Ha
MHOKHUTEITH

66 PaznoxeHne Ha MHOKUTEIH CyMMBI U
pa3HOCTH KyOOB

67 PaznoxeHne Ha MHOKUTEIH CyMMBI U
pa3HOCTH KyOOB

68 Pemrenne 3agau

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

70 AHanM3 KOHTPOIBHOM pabOTHI




[IpeoOpa3oBaHUe 1ENOTO BHIPAKCHHUS B

71
MHOT'O4JIEH

7 [IpeoOpazoBaHue 1ENOTO BHIPAKCHHUS B
MHOTO4JIEH

73 IIpeoOpa3oBaHue 11700 BBIPAKEHUS B
MHOT'O4JIEH

72 [TpumeHeHrne pa3TUYHBIX CIIOCOOOB /IS
pa3ioKeHus: Ha MHOYKUTEIH

75 [TpumeHeHne pa3TUIHBIX CIIOCOOOB /IS
pa3ioKeHus: Ha MHOXKHUTEIN

76 [IpuMeHeHHe pa3IUYHBIX CIIOCOOOB TS
pa3oKeHus: HA MHOYKUTEIH

77 Pemenne 3anau

78 Pemenue 3amau

79 Pemenue 3anau

80 KonrtponbHas pabora no Teme
"[IpeoOpazoBaHue 1ENBIX BBIpAXKEHUN"

81 AHanu3 KOHTPOJIbHOM paboTHI

82 JInHeliHOe ypaBHEHME C 1BYyMs
TIepEMEHHBIMH

83 I'padux TMHEHHOTO ypaBHEHHS C ABYMS
NIEPEMEHHBIMU

84 I'paduk nuHEHOTO ypaBHEHUS C IBYMS
NIEPEMEHHBIMU

85 CucTeMsl TMHENHBIX YPAaBHEHUH C IBYMs

NEPEMEHHBIMU




CucreMbl TMHENHBIX YPaBHEHUH C IBYMS

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 MOHITHI U METOJOB 1
Kypca 7 kinacca, 00001IeHre 3HaHUH

96 [ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB 1
Kypca 7 kiacca, 00001IeHre 3HaHUH

97 [ToBTOpEHME OCHOBHBIX MOHATUIA U METOJIOB 1
Kypca 7 kiacca, 00001eHre 3HaHUI

98 HToroBasi KOHTpOJIbHASA paboTa

99 Hrorosag arrecranus

100 [ToBTOpEeHNE OCHOBHBIX MOHITHI U METOJOB 1
Kypca 7 kinacca, 0000IIeHre 3HaHUH

101 [ToBTOpEHME OCHOBHBIX MOHSTUIA U METOJIOB 1
Kypca 7 kinacca, 0000IIeHe 3HAaHHHA

102 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB 1

Kypca 7 kiacca, 000011eHrue 3HaHUIA




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

10




8 KUIACC

Ne ni/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

Jara
U3ydeHus

JlonoJtHUTEIbHAS
uHpopmanus

Ypoxk noBropenus. JINHEHHOE ypaBHEHUE C
OJHOY mepeMeHHoM. JInneitHas QyHKuus u
ee rpaduk

VYpok noBropenust. OTHOUWIECHBI U
MHOTouwiIeHbl. VX cliokeHne u yMHOKEHUE

Ypoxk nosropeHus. Popmyiibl
COKpAILIEHHOTO0 YMHOKEHHUSI.

Ypok noBTopenus. JInneliHOE ypaBHEHHE C
JBYMsI IEPEMEHHBIMU U €T0 rpaduK.

VYpok noBTopenns. CUCTEMBbI TUHEHHBIX
yYpaBHEHUH C ABYMsI IEPEMEHHBIMU U
CIOCOOBI MX PEIIECHUS.

Pemrenne 3ana4 ¢ mOMOIIBIO CUCTEM
YPaBHEHUM.

JlmarHoctuueckasi KOHTpOJIbHas padoTa.

PammonansHbIe BBIPpAKCHUSA

OcHoBHOE CBOMCTBO npodu. CokparieHne
Tpo0ei.

10

11

OcHoBHOE cBOHCTBO npodu. CokpamieHue
Tpo0ei.

CrnosxeHue ¥ BRIYUTaHUE APOOEii ¢
OJIMHAKOBBIMH 3HAMEHATEIISIMU




CrnoxeHue ¥ BRIYUTaHHUE APoOeii ¢

12 OJIMHAKOBBIMH 3HAMEHATEIISIMU 1

13 CrnosxeHue v BeIYHTaHUE ApoOei ¢ 1
pa3HBIMU 3HAMEHATEISIMHU

14 Crno)xeHue ¥ BRIYMTaHUE JpOo0eH ¢ 1
pa3HbIMH 3HAMEHATEISIMU

15 CrnosxeHue v BIYUTAaHUE ApoOei ¢ 1
pa3HbIMH 3HAMEHATEISIMU

16 Pemenwue 3amau 1

17 YMHOXeEHUE ApooOeit 1

18 BosBenenue npobu B CTENICHB 1

19 Jlenenue npobeit 1

20 Hpeo6pa30vBaHHe panroHaIbHBIX 1
BBIpKEHU I

21 ®ynkius Y=K/X u ee rpaduk 1

29 KonTponbHas padota no teme 1
"Anrebpanyeckas 1poos"

23 AHanmm3 KOHTPOJIBHON paboTHI 1

24 Panmonanesueie yncna. UpparmonanbHbie 1
qrcra.

o5 KBaﬂpaTHLIve KOpHH. AprpMeTHIecKuit 1
KBaJIpaTHBIA KOPEHbB.

26 VYpaBHeHnue x"2=a 1

97 Haxoxxnenne npuOIMKeHHOTO 3HAYCHUS 1
KBaJIpaTHOT'O KOPHS

28 Oynxumst y=VX 1 ee rpadux 1

29 OyukIms y=VX i ee rpaduk




30 Pemenue 3amau 1

31 Pemenue 3amau

39 KonrponsHas pabora o Teme 1
"ApudmeTrnueckuii KBaJpaTHbIA KOPEeHb"

33 AHanu3 KOHTPOJIBHON paboOTHI 1

34 KBanpaTHblii KOpeHb U3 IPOU3BEACHUS U 1
npobu

35 KBagparHslil KOpEHb U3 IPOU3BEICHUS U 1
apodu

36 KBanpatHblii KOpEHBb U3 CTCIICHH 1

37 KBanpatHblii KOPEHBb U3 CTCIICHH 1

38 BriHeceHre MHOKHUTES 32 3HAK KOPHS 1

39 Bnecenne MHOXUTENS MO 3HAK KOPHS 1

40 [IpeoOpazoBanme BhIpaXKEHUH, 1
COJZIepIKAIINX KBaJpaTHbIE KOPHH

41 IIpeoOpa3oBaHue BBIPAKEHUI, 1
COJIep>KaIINX KBaJIpaTHbIE KOPHU

42 KonTponbhas padota no teme "CoiicTBa 1
apu(pMETHYECKOT0 KBaJPaTHOTO KOpHS"

43 AHamm3 KOHTPOJIBLHON paboTHI 1

44 Pemenue 3amau 1

45 Henonueie kBaspaTHbIE ypaBHEHUS 1

46 @dopmysa KOpHEH KBapaTHOTO ypaBHEHUS 1

47 dopMyna KOpHEW KBapaTHOTO YpaBHEHHUS 1

48 Pemenue ypaBHeHui, CBOOAIIUXCA K 1

KBaApaTHbBIM




Pemenue 3aaa4 ¢ MIOMOIIBIO KBAaAPATHBIX

49 . 1
ypaBHEHHH

50 Teopema Buera 1

51 Teopema Buera 1

52 Pemenue 3amau 1

53 Pemenue 3amau 1

54 KonTponbhas padota no teme 1
"KBaznpaTHOe ypaBHEHUE U €r0 KOPHU"

55 AHaM3 KOHTPOJIBHOM paboThI 1

56 KBagparHblil TpEX4I€H U €ro KOPHU 1

57 KBaapaTHpIii TpeX4IeH B €ro KOPHU 1

58 KBagparHblil TpEX4IeH U €ro KOpHH 1

59 Pa3noxxeHue kBaipaTHOTO TpexuJieHa Ha 1
MHOHUTEITN

50 PaznoxeHue KBaJpaTHOTO TpexXuieHa Ha 1
MHOXHUTEITN

61 Pa3noxxeHue kBaipaTHOTO TpexuJieHa Ha 1
MHOHUTEITN

62 KonrtponsHas pabora no Teme 1
"KBagparssiii Tpexusnen"

63 Pemienue 1poOHBIX pallMOHANBHBIX 1
ypaBHEHUH

64 Pemenne npoOHBIX pallMOHAIBHBIX 1
ypaBHEHHHA

65 Pemenue 1poOHBIX palMOHANBHBIX 1

YpaBHEHUU




Pemenue 1poOHBIX palMOHATBHBIX

66 . 1
ypaBHEHHH

67 Pemenune 3anau ¢ noMoupro 1
paLMOHAIBHBIX YPABHECHUN

68 Pemienue 3aza4 ¢ noMoluibo 1
palnMoOHAIBHBIX YPaBHEHUN

69 Pemenne 3amau ¢ nomMomsro 1
palMoHaIbHBIX YpaBHEHUN

70 Pemenue 3amau

71 Pewenue 3amau 1

79 KonrponsHas padora no reme "poOHbie 1
paloHaIbHble ypaBHEHUs"

73 AHanu3 KOHTPOJIbHOM paboOTHI 1

74 HucnoBbie HEPABEHCTBA 1

75 YucnoBsle HEPABEHCTBA 1

76 CBolicTBa YHUCIOBBIX HEPABEHCTB 1

77 CBolicTBa YHCIIOBBIX HEPABEHCTB 1

78 CrnoxxeHre ¥ YMHOKEHHE YHCITOBBIX 1
HEPaBEHCTB

79 CrnoxxeHue ¥ YMHOKCHHE YHCITOBBIX 1
HEPaBEHCTB

80 Pemenue 3amau 1

81 [Tepeceuenme u 00bETMHCHIE MHOYKECTB 1

82 YucnoBble TPOMEXYTKH 1

83 Penrenne HepaBEeHCTB ¢ OJTHOM MIEPEMEHHOM 1

84 PemreHne HepaBEeHCTB ¢ OHOW ITEPEMEHHON 1




Pemrenue cucreM HepaBEHCTB € OHOM

85 .
MepeMEeHHOMN

86 Pemenne cucteM HEpaBEHCTB C OJHOU
MEPEMEHHOMN

87 Pemenue 3amau

88 KonrtponsHas padora o teme "Yucnossie
HepaBeHCTBa"

89 AHaM3 KOHTPOJIBHOM pabOThHI

90 OrnpezenieHne CTENEeHH C LETbIM
OTpHUIATENLHBIM [TOKa3aTeleM

91 CBoIiCTBa CTETICHU C IICJIBIM TTOKa3aTelIeM

92 CrangapTHbIN BUJT YKCTa

93 Pemenwue 3amau

94 KonrtponsHas padora no teme "Crenens ¢
LEJIBIM MOKa3aresem"
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

95 METOJOB KypCOB 7 U 8 KJIacCOB,
0000111eHIe 3HAHMIA
[ToBTOpPEHNE OCHOBHBIX IMOHSATUH H

96 METOJIOB KypCOB 7 U 8 KJIacCOB,
000011eHEe 3HAHUHT
[ToBTOpEHNE OCHOBHBIX MOHSATUH U

97 METOJIOB KypCOB 7 M 8 KJIaCCOB,
000011eHEe 3HAHUHT

98 HToroBasi KOHTpOJIbHASA paboTa

99 Hrorosas arrecranus




100

[ToBTOpEHNE OCHOBHBIX MOHSITHI U
METOJIOB KypCOB 7 U 8 KJIaCCOB,
0000111eHNE 3HAHUHA

101

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB KypcoB 7 U 8 KJIacCoB,
000011eHNe 3HAHU I

102

[ToBTOpEHNE OCHOBHBIX IMOHATHI U
METOJI0B KypcoB 7 U 8 KJIacCoB,
00001IeHne 3HaHu I

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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9 KUIIACC

KoanuecTBo 4acoB

Jlara JlomoaHuTebHAS
Nen/m Tema ypoka KonTpoJbHbIe
Bcero U3YYeHUs uHopmanus
padoTshI
VYpoxk noBropenus. UnciaoBbie HEPaBEHCTBA U
1 ux cBoicTBa. CUCTEMBI JIMHEHHBIX 1
HEPaBEHCTB.
VYpoxk nosropenus. CTeneHs ¢ HeIbIM
2 HoKa3aTeJeM U ee CBOMCTBA, CTaHIapTHBIM 1
BUJI YHCTIA.
3 VYpoxk nosropenus. PanyionansHelie 1podu 1 1
NecTBUS HaJl HUMU.
VYpox noBropenus.Kagparasie KOpHU. 1
5 VYpoxk nosropenus. KBagpaTHsle ypaBHEeHUs
5 VYpoxk noBTopenus. [[poOHbIe parinoHaibHbIE 1
yYpaBHEHHS.
Jlnarnoctuueckas KOHTpOJIbHasi paboTa 1 1
AHan3 KOHTPOJIbHON pabOThI 1
9 Oynkuus. O6nacte onpeaeneHus: GyHKIIMU 1
10 Oynkius. O6nacTh 3HaYCHUN QYHKIUN 1
11 OO6nacth ornpeseneHns U 001acTh 3HAYCHUH 1
byHKIIUA
12 CgoiicTBa (pyHKINU 1
13 CoiicTBa (hyHKIINH 1
14 CgoiicTBa (pyHKINU 1
15 KBaapaTHbBIN TpeX4sIeH B €r0 KOPHH 1




16 KBagparHslli TpEX4JIEH U €r0 KOPHU 1

17 KBaapaTHbBIN TpeXUJIeH B €r0 KOPHH

18 PasnoxxeHne KBagpaTHOTO TpEX4ieHa Ha 1
MHOXHTEIH

19 PasnoxxeHne KBagpaTHOTO TpEX4ieHa Ha 1
MHOXHTEIH

20 Paznoxxenue kBagpaTHOrO TpexuyieHa Ha 1
MHOXHTEIH

21 Pemenue 3anau 1

22 Pemenue 3amay 1

23 Pemenue 3amay 1

24 Pemenue 3amau 1
KonrtponbHas padora no reme "OyHKuus.

25 CgoiictBa ¢pynkuuid. KBaaparusiii 1
TpexwieH".

26 AHam3 KOHTPOJIBHON pabOTHI 1

27 Pemenue 3amau 1

28 Pemenne 3amau 1

29 OyHKIHs y=ax”2 1

30 Oynkius y=ax"2 , ee rpaduk u cBoicTBa 1

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

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

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

34 [Toctpoenue rpaduka KBaapaTHUHON 1
byHKIIUN

35 [TocTpoenue rpadurka KBaapaTHIHON 1

byHKIUA




36 @yHKIMA y=Xx"n 1

37 OyHKUg Y=X"N u ee CBOMCTBa

38 Kopenb n-oii ctenenu

39 Pewenne ynpaxHeHU Ha HAXO0XKACHUE 1
KOpHsI N-0l CTENEHU

40 KonrponbHas padora no reme 1
"KBanparuunast GyHKIUS U €€ CBOicTBa".

41 Lenoe ypaBHEHUE U €r0 KOPHU 1

42 Llenoe ypaBHEHHUE U €r0 KOPHU 1

43 JpobOHble palinoHaNbHbIE YpaBHEHUS 1

44 JpobHble palmoHanbHbIe YpaBHEHUS 1

45 Pemenue 3amau 1

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

47 AHaJn3 KOHTPOJIbHON pabOThI 1

48 Pemrenne HepaBeHCTB BTOPOM CTENIEHU C 1
OJIHOM IIEPEMEHHOMN

49 Penienne HepaBeHCTB BTOPOM CTEIIEHU C 1
OJIHOU IIEPEMEHHOMN

50 Penienne HepaBeHCTB BTOPOU CTETIEHU 1
METO/I0M UHTEPBAJIOB

51 Pemienne HepaBeHCTB BTOPOM CTENEHU 1
METO/IOM HHTEPBAJIOB

52 Pemenue 3anau 1

53 KonTponbhas pabota no reme "HepaBeHncTBa 1
C OJJHOU IepeMeHHOM"

54 AHanmM3 KOHTPOJIBHOW paboThI 1




YPaBHeHI/Ie C IBYMs IICPEMCHHBIMU U €TO

> rpadguk

56 YpaBHeHUE ¢ IBYMSsI IEPEMEHHBIMU U €TI0
rpaduk

57 ['padpuaeckuii cnocoO pemeHus CUCTEM
ypaBHEHUH

58 Pewenne cucreM ypaBHEHUN BTOPOU
CTENEHU

59 Pewenne cucrem ypaBHEHUH BTOPOU
CTENEHU

60 Peuienue 3aga4 ¢ NOMOILBIO CUCTEM
YpaBHEHUI BTOPOU CTETIEHU

61 Pemenue 3a1a4 ¢ moMoIIbI0 CUCTEM
YpaBHEHUI BTOPOM CTEIICHU

62 Pemenue 3a1a4 ¢ moMoIIbI0 CUCTEM
yYpaBHEHUI BTOPOM CTEIEHU

63 HepaBenctBa ¢ 1ByMsl mepeMEeHHBIMU

64 HepaBenctBa ¢ 1ByMsi mepeMEeHHBIMU

65 CucTtemMbl HEpaBEHCTB C IByMs
epeMEHHBIMU

66 CucTemMbl HEpaBEHCTB C JIBYMS
epeMEHHBIMU
HexoTtopsie nprueMbl pemeHns CUCTEM

67 YPaBHEHUI BTOPOU CTENIEHHU C JBYMS
NepeMEHHBIMHU

68 Pemienue 3anau

69 Pemenue 3amau




KonTponpHas padora o Teme "YpaBHEHUS U

70 HEpPABEHCTBA C JIByMs TIEpEMEHHbIMU"

71 AHain3 KOHTPOJIBHON pabOThI

72 [TocnenoBarensHOCTH

73 Omnpenenenue apuPpMETHIESCKON POTPECCHH

74 ®dopmyna N-To WwieHa apuPMeTHIECKOI
POrPeccuu

75 dopmyia N-To wieHa apuhMETHIECKON
POTPEeCcCUu

76 ®opmyna CyMMBI IIEPBBIX N YICHOB
apru(METHIECKOI TPOTPecCcun

77 ®opmyna CyMMBI TIEPBBIX N YICHOB
apudMeTHUeCcKOl mporpeccuu

78 Pemenue 3amau

79 KonrponbHas pabora no reme
"Apupmernueckas nporpeccus’”

80 AHan3 KOHTPOJIbHON paboThI

81 OrnpezenieHre reOMeTPUIECKOM MPOTPECCUu

82 ®opmyiia N-To YwieHa TeOMEeTPUUYECKON
IpOTrpeccuu

83 dopmyia N-To YWieHa TeOMETPHIECKON
pOTPECCUH

84 ®opmyiia CyMMBI IEPBBIX N YWIEHOB
T€OMETPHUYECKON MTPOTPECCUU

85 ®opmyiia CyMMBI IEPBBIX N YIEHOB
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 3a71a4
apu(METHIECKUM CITIOCOOOM
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aIus
91 3Hanuid. [IpeoOpazoBanue anreOpandeckux
BBIPQ)KEHUH, JOMYCTUMBIE 3HAUYCHHS
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aIUs
92 3HaHui. [IpeobpazoBanue anredpandecKux
BBIPAXCHH, TOMYCTUMbIE 3HAYCHUS
[ToBTOpenue, 0600IIEHNE U CUCTEMAaTH3AITUs
93 3HaHuil. [Ipeobpa3oBaHue anredpandeckux
BBIPa)KEHUI, JONMYyCTUMbIE 3HAUCHUS
[ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS
94 3HaHui. [IpeobpazoBanue anredpandeckux
BBIPAKEHUH, JOMyCTUMBIE 3HAUYCHHS
[ToBTOpEHHE, 0000IIEHNE U CUCTEMATH3AIIH
95 3HaHUM. OyHKIMK: TOCTPOEHUE, CBOMCTBA
M3YYEHHBIX QYyHKIUN
[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
96 3HaHUU. OYHKIUU: IOCTPOCHUE, CBOWCTBA
M3YYEHHBIX QYHKIUI
97 Wrorosast KoHTpOJBbHAS paboTa
98 Hrorosas arrecramus




[ToBTOpeHUE, 0600IIEHNE U CHCTEMAaTH3aIUS

99 3HaHui. OyHKIMK: TOCTPOCHUE, CBOMCTBA 1
M3Yy4YeHHBIX (YyHKITHI
[ToBTOpeHUe, 06001IEHNE U CHCTEMAaTH3aIUs

100 3Hanuil. [ paduueckoe pemeHne ypaBHeHUN 1
U UX CUCTEM
[ToBTOpeHue, 0000IICHNE U CUCTEMATH3AIIHS

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

102 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» Anre6pa, 8 kmace/ Makapsraes F0.H., Munmiok H.I'., Hemkos K.U. u
npyrue; nox penakuuei TemskoBckoro C.A., AKIIMOHEPHOE OOLIECTBO
«3narensctBO «lIpocBemienue»

» AnreGpa, 9 knacc/ MakapsiueB FO.H., Munntok H.I'., Hemmkos K.U. u
npyrue; moa peaakuuent TemsikoBckoro C.A., AKITMOHEPHOE OOIIECTBO
«M3natenbctBo «IIpocBemieHne»

Anrebpa, 7 kiacc/ Makapsrues F0.H., Munatok H.I'., Hemmkos K.W. u apyrue;
nof penakuuent TensakoBckoro C.A., AkiinoHepHoe o01iecTBo «M31aTenbCcTBO

«IIpocBenieHue»

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA

[Toypounble pazpaboTku 1o anredpe. 7 kiaacc:mocodue ais yaurens /
A.H.PypykuH. - 6-e u3n. - M.BAKO

[Toypounsie pa3zpaboTku 1o anredpe. 8 kinacc:mocodue ans yuurens /
A.H.PypykuH. - 3-e u3a. - M.BAKO

[Toypounsie pa3zpaboTku 1o anredpe. 9 knacc:mocodbue ass yaurens /
A.H.PypykuH. - 3-e u3a. - M.BAKO

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://infourok.ru
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