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MNOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIS€TCS OJHUM W3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3yUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCGHHE HEOOXOAUMO st
IPOAOHKEHUS 00pa30BaHUsI U B MMOBCEAHEBHOMN KU3HU. Pa3BuTHe y 00y4arommxcs
HAyUYHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYIIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpaKeHUs] MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYIHOTO MHUPOBO33PCHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX /IS aJanTalliid B COBPEMEHHOM IU(PPOBOM
obOmectBe. M3ydyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOJII0JaTh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHUYHOCTU MBIILJICHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS ¥ BBIBOJFI,
dbopmynupoBath yrBepxkacHUsA. OCBOEHUE Kypca anreOpbl 00eCcreurnBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUST OOYYalOIMUXCSA: OHU UCIOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PacCyXKJeHusi, 0000IIeHe U KOHKPETU3aIMIo, a0CTparupoBaHue u
aHanoruto. OOydeHue  anreOpe  mpeamnoyiaraeT  3HAYMTENBHBIH  00BEM
CaMOCTOSITENIFHOM  JICATEBHOCTH OOYYaroMIMXCs, TOSTOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 ABISETCS peann3alieil 1esITeIbHOCTHOTO IPUHIINAIIA O0yUeHUSI.

B cTpykType nporpammel yaueOHOTo Kypca «Anredpay s OCHOBHOTO OOIIETO
oOpa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEP)KATEIbHO-METOANYECKUE JTMHUU:
«Uucna © BBIUKACICHUS», «ANTEOpanyecKue BBIPAKEHUS», «YPAaBHCHHS U
HEpaBeHCTBa», «DyHkimu». Kaxmas w3 3THX COJEp)KaTEIbHO-METOIUIECKIX
JMHUHN pa3BUBAETCS HA TIPOTSHKEHUU TPEX JIET U3YyUEHUS Kypca, B3aUMOICHCTBYS C
JpYTUMU ero JuHusMd. B xome wu3ydeHus yd4eOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKU PACCYXKJaTh, MCIOJIB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMmy y4deOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTUYECKOro 00pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO O0YyYarOIIMMUCS
OCHOB  yHHMBEpPCAJIBHOIO MareMaTthuueckoro si3bika. ComepkatenbHOH |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Anredpa» SBISIETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxxanne nuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW ISt
JTATbHEHIIET0 M3y4YeHHUs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaOIIUXCS
JIOTUYECKOTO MBINIICHUS, JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Ke MPUOOPETCHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JIJIsl IOBCETHEBHOM
KU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMH M HUPPAIMOHAIBHBIMH YHCIaMH, (OPMHPOBAHHUEM



MPEJCTABICHUH O JEHCTBUTEILHOM YKCIie. 3aBEPILICHUE OCBOSHUS YUCIOBOM JTUHUU
OTHECEHO K cpeaHeMy 001eMy 00pa30BaHHUIO.

Copnepkanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHUsS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEKHBIX NMPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. Ha ypoBHE OCHOBHOTO
o0miero obpazoBaHusi y4eOHBIN MaTepual TPYNIUPYETCS BOKPYT pallMOHAIbHBIX
BbIpaKEeHM. AnreOpa NEMOHCTPUPYET 3HAYEHHWE MATEMATHUKHU KakK s3bIKa JUJIst
MOCTPOCHUSI MAaTEeMAaTHYECKUX MOJIEei, OMHUCAaHWs TPOLECCOB U  SIBJICHUUN
peansHOro Mupa. B 3amaun o0yueHus anreOpe BXOAST TakxKe NajdbHEHIee pa3BUTHE
AJITOPUTMHUYECKOTO MBINIJICHHSI, HEOOXOIMMOTO0, B YACTHOCTH, JIJIsl OCBOCHUS Kypca
nHOOpPMATUKNA, ¥  OBJIAJICHHNEC HAaBBIKAMHU  JICIYKTUBHBIX  PaCCYKICHUHU.
[IpeoOpa3zoBaHue CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpPAKEHUS,
CHOCOOHOCTEN K MaTeMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIIEH MaTeMaTUYECKON MOJENH
JUTSl ONMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX IPOLIECCOB U ABJICHHUM B IPUPOJIE U
obmiectse. M3yueHue MmaTepuasna cnocoOCTByeT pa3BUTHIO Y 00YUaIOIINXCs YMEHUS
WCIIOJIb30BaTh PA3JIMYHBIC BBIPA3UTEIBHBIE CPEJICTBA S3bIKA MAaTEMaTUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (OpMUpOBaHHE
MPEACTaBICHUM O POJIM MATEMATUKHU B PA3BUTUHU LIMBUJIU3AIMU U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kkjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIM BKIIIOYAET CIEAYIOIINE OCHOBHBIC pa3/elibl COJEpIKAHUS:
«Uucma © BBIUKCIEHUS», «ANTEOpanyecKue BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBEHCTBa», « DyHKIIUNY.

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



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yuciia ¥ BIYMCICHUS

Jpo6u OOBIKHOBEHHBIE M JECSITHYHBIC, TIEPEX0]] OT OJHON (HOPMBI 3arucu
npobeit k apyroi. [loHATHe palnMOHANBHOTO YHCIA, 3aluch, CpPaBHEHUE,
yOOpSAIOYMBAHUE  pAlMOHANBHBIX  4uceld. ApudmMerndeckue JEHUCTBUS C
palMOHAIBHBIMA YKCIIaMH. Pelenne 3axad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CrerneHb C HaTypallbHBIM IIOKa3aTeJeM: OIlpe/esieHue, MpeoOpa3oBaHue
BBIPOKEHUI HA OCHOBE OIpe/eNIeHus, 3auch O0bIIKUX yncen. [IpoleHTsl, 3anuch
IPOLIEHTOB B BUJE JIpoOU U JpOoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jla4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnE TPU3HAKOB  JACIMMOCTH, PpAa3J0KEHHUE HAa  MHOKHUTEIH
HaTypaJIbHbIX YHUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Hcie mpsiMas U oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlomycThMBIe
3Ha4YeHUA NepeMeHHbIX. [Ipencrasienue 3aBUCUMOCTH MEXKY BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. [lpeodpazoBanue OyKBEeHHbBIX BbIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAXEHHS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MIPOU3BEJCHUH, PAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS TOJOOHBIX ClIaraeMbIX.

CBoONiCTBa CTENEHM C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpnHouwiensl U MHOTOWIEHBI. CteneHb MHOTOwIeHa. CloXKeHue, BhIYUTAHHUE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaApaT CyMMBI
Y KBaApar pa3HocTh. Popmyiia pa3HOCTH KBapaToB. Pa3iioxkeHne MHOTOWICHOB Ha
MHOKHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuja MpeoOpa3oBaHUs YypaBHEHMUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOIO
YpaBHEHMUS, pEUICHUE JIMHEHHBIX YpaBHEHUN. COCTaBIIEHHE YPABHEHU IO YCIOBUIO
3a7a4u. Pelienre TeKCTOBBIX 3371a4 € MOMOIIBIO YPABHEHHM.

JIuneiitHoe ypaBHEHHE C JIBYMs IEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermeHune cucrem ypaBHEHUU
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 3a7a4 C TOMOIIbIO CUCTEM
YpaBHECHUM.

DyHKIUU



KoopauHara Touku Ha npssMou. YucnoBele TpoMexXyTKU. PaccTosiHne mexay
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Alcmucca U opAauHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanpHbIX 3aBucuMocTell. [londarue pynkunu. ['paduk pyHkum.
CroiictBa Qynkuuii. Jluneitnas ¢pynkuus, e€ rpaduk. ['padpuk Gyakuum y = |X|.
['padmyeckoe pelieHue JIMHEHHBIX YPaBHEHUI U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KUIACC

Yucsia v BbIYMCIEHUS

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBa/IPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIYUCJICHUAM. JefiCTBUTENbHBIC YUCIIA.

CreneHb C LEeNbIM MoKaszaTeneM U e€ cpoiicTBa. CTangapTHas 3alUCh YHCIa.

AnreOpandeckue BhIpaKCHUSAJITe0pandecKue BbIPaKeHusl

KBanparnsiil TpEXUIICH, Pa3IOKEHUE KBAIPATHOTO TPEXWICHA HA MHOKUTEIH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO aireOpanueckoil apoowu.
CnoxxeHue, BBIYMTAHHE, YMHOXKEHHE, JICJICHHE anredpandeckux JapoOei.
PanronanbpHbIe BRIpaXKEHHS U UX ITpeoOpa3oBaHue.

YpaBHEeHUS 1 HEPABEHCTBAY PAaBHEHHS M HEPABEHCTBA

KBaaparHoe ypaBHeHue, hopmyia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUN, CBOIAIIMXCS K JIMHEWHBIM W KBaJPAaTHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHUS.

['paduyeckas uHTEpIHIpeTalvsl YPaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JVHEMHBIX YPAaBHEHUW C JABYMsl IE€pEMEHHBIMHU. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aareOpandeckuM CrocoOoMm.

HucnoBble HEPABEHCTBA U UX CBOWMCTBA. HepaBeHCTBO ¢ OAHOM MEPEMEHHOM.
PaBHOCMIIBHOCTh HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

OyHKIMNPYHKIHA

[Tonsitue pynkiuu. OOIACTh OMPEACIICHNS U MHOXKECTBO 3HAYCHUH (PYHKITUH.
Crioco0bl 3a1aHus PYHKIIHM.

I'padux ¢dynkumu. YUrenne cBoicTB dyHKuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKIHA, OTPAXKAIOMIUX PEATbHBIE MPOIECCHI.



@DyHKIMY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYI MPOMOPIHOHATILHBIC
3aBHCHMOCTH, HX rpadukn. OyHkuun Y = X2, y = X3, y = VX, y=|X|. [paduueckoe
pelIeHre ypaBHEHUH U CUCTEM YpaBHEHUIA.

9 KJIACC

Yucia ¥ BIYMCICHUS

ParnmonanpHpie 4ncna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE APpoOu. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
KaKk OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOMN MTPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apudMeTHYecKue JeHUCTBUSA C
JEWCTBUTEIbHBIMU YUCIAMU.

Pasmeppl 0OOBEKTOB OKPYXAlOUIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnkEéHHOE 3HAYEHUE BEIIMYMHBI, TOYHOCTh NpUOImxKeHus. OKpyrieHue
yucen. [[puknaka u onieHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOJSAIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPEThEU U YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM HAa MHOKUTEIIH.

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

VYpaBHeHuEe ¢ AByMS NEpEeMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C ABYMS IIEPEMEHHBIMU. PellleHre cucTteM IByX ypaBHEHH,
OJIHO U3 KOTOPHIX JHMHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
WHTEpIIPETaLNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JMHENMHBIX HEPABEHCTB C OJHOW IEepeMEeHHOM. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpartHeie HepaBeHCTBaA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. [lapabona, KoOpAHHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MAPaAOOJIBI.

Ipadbuxu dyuxumit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBONCTBA.



Yucnosele  mociaenoBaTeabHOCTHUMCIOBbIE  MOCIEI0BATEILHOCTH M
Nporpeccun

[IoHsiTHE YHCIIOBOM IIOCIENOBATEIBHOCTH. 3aJaHUE IOCIEAOBATEIIBHOCTH
peKkyppeHTHo (popMyoit u hopmysiolt N-To wieHa.

Apudmernueckass U reoMeTrpuueckas mporpeccuu. @opmynsl N-ro wieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MIEPBBIX N UJICHOB.

N300paxeHne 4YIEHOB apU(PMETHUECKON W TEOMETPUYECKOW MPOTPECCHit
TOYKaMHM Ha KOOPJMHATHOW IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnoxHBIE TIPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS TPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTC:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJBI, K HCIOJB30BAaHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAAHBIX cepax;

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

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHHMEM O MAaTeMaTHYECKMX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJIEHUH, MPOLEAYp IpakJaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTEeMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUM BCEW KM3HM IS yCNEMHON MNpodeccrOHaIbHOM
NESTEIIbBHOCTH M Pa3BUTHUEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOpPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJau, PELICHUM, pacCyX JCHUH, YMEHUIO BHUJIEThb
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHUECKON HayKu Kak cdepbl UeIoBEUYECKOi
NEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEOBATEIBCKON
NEATEIbHOCTH;



6) ¢usuueckoe BocnuTtanue, GopMHpPOBAHHE KYJbTYPblI 310POBbS U
IMOIMOHAJILHOIO 0JIarOnoJIyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HU  (3II0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTHbIXa, perysapHas Qusznueckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HAaBBIKA peIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MTPUMEHEHHE MaTEMaTUUECKUX 3HAaHUM JIJIs1 PEIICHUs 3a/1a4 B
00J1aCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INITAHUPOBAHUS TTOCTYIIKOB U OIEHKH
MX BO3MOXXHBIX MOCJIEICTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0CO3HAHUEM TJI00aIBLHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U MyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJOBHAM COLUMAJIBLHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JIEATECIbHOCTh, B TOM UHCIIC
YMEHUE YYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh UEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO  CHUTYyaIldl0, BOCIPHUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeWUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEJAMETHBIE PE3YJIBTATbBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS

ba3oBble ornueckue aAeicTBu:

e BBIABIIATh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATUH, OTHOUIEHWH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTpEJICICHUs]  TMOHSATUW, YCTAHABIMBATh CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKanyy, OCHOBAaHUS JUIsi OOOOIIEHUS W CPAaBHEHHS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTL W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHBIC W oOmIue,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3H |
npotuBopeurss B (akTax, JaHHBIX, HAOTMIONEHUSX W YTBEPKICHUSX,
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN W IPOTUBOPEUHIA,
JienaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
pa30upaTh T0Ka3aTeIbCTBA MATEMATHUCCKUX YTBEPKICHUN (TIPSIMBIC U OT
MPOTUBHOTO), MPOBOAWTH CAMOCTOSTEIBHO HECIOXKHBIC TOKa3aTelIbCTBA
MaTeMaThyeckux (akToB, BBICTpaUBaTh APTYMEHTAIMIO, IPUBOIUTH
IpUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO pelIeHuss y4eOHOM 3amaud (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIIEHUS, BHIOMpATh HamboIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK MCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUA,
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTUBOpEUHE, MpodIIeMy,
CaMOCTOSITENIFHO yCTaHABIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUMOTE3Y, apTYMEHTHUPOBATH CBOIO MO3UIIMI0, MHEHHE;

IPOBOAUTH 10 CaMOCTOSITENbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
HKCIEPUMEHT, HEOOJIBIIOE NCCIEI0BAaHUE IO YCTAaHOBIIEHUIO 0COOEHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUSI U BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOMIOIEHUS, UCCIEJOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpPOIECCa, a TaKKe BbIIBUIATH
MPEIOJIOKEHHUS O €TO PA3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTaTOYHOCTh W HM30BITOUHOCTh HH(OpPMAlMU, JAHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUS 3a4a4u;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATH W HMHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHHUS;

BBIOMpATh (opMy TMpeACTaBiIeHUS HHPOpMALUMKU M WILIIOCTPUPOBATH
pelaemMbpie 3aJadyd  CXeMaMH, JuarpaMMaMm#, WHOW Trpadukod W HX
KOMOMHAIIMSIMU;

OLICHMBAaTh HAAEKHOCTh WH(MOpPMAIMU MO KPUTEPHUSM, MPEAJIOKEHHBIM
yuuTeneM Uiu chOpMyITHUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe AeHCTBHS:

BOCIIpUHUMATD U (bOpMy.TII/IpOBaTB CYXKIACHUA B COOTBCTCTBUU C YCIIOBUSAMU
H 0CJIsIMH O6IIIGHI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPA’KAaTh CBOKO TOYKY 3PCHUA



B YCTHBIX M IMUCBMEHHBIX TEKCTax, /1aBaTh MOSICHEHUS MO XOAY PELICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYEHHBIN PE3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMON TEMBI,
npoOsIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pelIeHus, COIMOCTaBIsATh CBOM CYXKIEHUS C CYXKICHUSIMH JIPYyTUX
YYaCTHUKOB JHalIora, OOHAapYXUBaTh Pa3MYMe W CXOJCTBO MO3HIIMIA, B
KOpPEKTHOM opme popMyTHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pe3yJbTaThl  pEIIeHUs  3aJa4yd,  DKCIEPUMEHTAa,
UCCJIEIOBAHMUSI, IPOEKTA, CAMOCTOSATEIHLHO BEIOUPATH POPMAT BHICTYTIICHHUS
C Y4ETOM 3aja4 MPE3eHTAMU U OCOOCHHOCTEN ayIUTOPHH;

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUAYaIbHOM
paboTHI NPU PENICHUN YUeOHBIX MaTEeMaTHYECKHUX 3a/aY;

IIPUHUMATh LEJIb COBMECTHOW JEATEIBHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOI paboThl, pacHpelensTb BHAbI pabdoT, JOroBapUBaThCH,
00CyX)aTh TIPOLIECC U Pe3ybTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpPyNIoOBbIX (opmax paboTsl (0OCyXaeHHs, O0OMeH
MHEHUSMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHIMOIHATH CBOIO YacTh PaOOTHI
U KOODPJIMHHPOBATh CBOM [JEWUCTBUS C JPYTUMH 4YJIECHAMH KOMAaH/bI,
OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIBHO COCTAaBJIATH IUIAH, AJITOPUTM PELICHUs 3a1a4u (MU €ro
4acTh), BbIOMpATh COCOO pelIeHHs C Y4ETOM HMMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOPMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIaJIETh CIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJIS MPOIEecca U pe3ysibTara
pelIeHUsI MaTEMATUYECKOH 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYThH IPU PEIICHUN 33/1a4H,
BHOCHUTh KOPPEKTHUBHI B JICITCIHPHOCTh HA OCHOBE HOBBIX OOCTOSITCIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA JICSITEIBHOCTH MTOCTABJICHHOW LIEIN U
YCJIOBUSIM, OOBSCHSTh MPUYUHBI JOCTHKEHUS WJIM HEAOCTHXKCHUS IICIIH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI



K xonHiy oOyuenus B 7 kJjacce OOyYarONIUICS TOJYYHUT CIICTYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

Yucsia v BIYMCIEHUS

BoInonHTh, codyeTass YCTHbIE M MHChbMEHHBIE MPUEMBI, apuMeETHUECKHe
JEUCTBUS C PallMOHATIbHBIMU YUCIAMU.

HaxonuTh 3HaYeHWS YHUCIOBBIX BBIPAKCHUM, MPUMEHSTH pPa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHHUI TPOOHBIX BBIPAKEHUMU, COIACPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTh OT ofHOM (HOPMBI 3aMKMCH YUCEN K JAPYroi (mpeoOpa3oBbIBATH
JECATUYHYIO TPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B OECKOHEYHYIO AECATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAIOUYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyrJsTh yncia.

BBINOMHATh TPUKUAKY U OLIEHKY PE3YJIbTaTa BHIYMCICHUM, OLIEHKY 3HAYCHHI
YUCJIOBBIX BBIpAKCHUU. BBITONHATE ACHCTBHUS CO CTENEHSMU C HATypajlbHBIMU
MOKa3aTeIsIMH.

[IpuMeHATh IPU3HAKU IETUMOCTH, Pa3JIOKEHNE Ha MHOXKUTEIIM HATypalbHbIX
quced.

Pemiatb mpakTUKO-OPUEHTHUPOBAHHBIE 33Ja4Y, CBSI3aHHBIE C OTHOLICHHUEM
BEJIMYMH, MPONOPILHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUS 3a7ad ¢ y4€TOM OTPAHMYCHHM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX OOHEKTOB.

AuredpanvyecKue BbIPAKEHUSA

Hcrnonb30BaTh anredpanieckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTD €€
B MPOIECCE OCBOCHUS yUeOHOTr0 MaTepHaia.

HaxoauTth 3HaueHusi OYKBEHHBIX BBIpQXCHUW MpPHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BrImonHITh Mpeobpa3oBaHus 1EI0T0 BHIPAXKEHHS B MHOTOWICH TIPUBEACHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITUEM CKOOOK.

BBINMONHAT yMHOXKEHHE OJHOYJICHA Ha MHOTOWIEH W MHOTOWIeHa Ha
MHOTOYJICH, TPUMEHSThH (DOPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOXUTEIH C TOMOIIbIO
BBIHECEHUS 32 CKOOKHM OOITEr0 MHOXKHUTEJS, TPYIIITUPOBKHU CIIAraeMbIX, TPUMEHEHUS
bopMyI1 COKpAIIEHHOTO YMHOXKEHUS.

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

Hcnonb30BaTh CBOMCTBA CTENEHENM C HATYPAIBHBIMHU IIOKA3aTEISIMHU LIS
peoOpa3oBaHUs BHIPAKCHHIA.

YpaBHeHUs U HEPABEHCTBA



Pemare yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NPUMEHSS IPaBHUIIA
nepexoaa OT UCXOIHOI'O YPAaBHEHHs K paBHOCWIBHOMY eMy. IIpoBepsTsh, sBiseTcs
JIM YUCIIO KOPHEM YPABHEHUS.

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

[lonOupaTe npuMepsl MNap 4YUCEN, SABISIIOUIMXCS PEMICHHWEM JMHEHHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPANHATHON IJIOCKOCTH IpapK JIMHEHHOTO YPAaBHEHUS C IBYMS
NEPEMEHHBIMHU, MI0JIb3YSCh TPpa(UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pemate cucreMsl IByX JIMHEVHBIX YPaBHEHUH C JByMs IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH MO yCIOBHUIO 3aJa4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4y NIOJIyYECHHBIN PE3yJIbTaT.

DOyHKIUU

N300pakaTh HA KOOPAUHATHOW MPSIMOM TOYKH, COOTBETCTBYIOLIUE 3aJaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbI, 3AMMCHIBATH YACIOBBIE POMEKYTKH Ha
aJreOpanvdeckoM s3bIKeE.

OtMmedaTh B KOOPAMHATHON IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpOUTh rpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C MOMOIIbIO (YHKIHMA HK3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCT,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuid cnocod MPEeACTaBICHHUS W aHalu3a UH(GOpMaluu,
W3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHbBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyueHus B 8 kJjacce oOydaromMiics TOJIYYUT CIICAYIOIIHE
NpPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HadallbHbIE MPEACTABICHHUS O MHOXKECTBE JCHCTBUTEIBHBIX
YKCeN ISl CPAaBHEHUS, OKPYIJICHHUS U BBIYUCICHUHN, U300pakaTh 1€HCTBUTEIbHbBIE
YHCJIAa TOYKaMH HA KOOPJAMHATHOM MPSAMOM.

[IpumeHnsaTh mOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHM, UCIOJIb3Ysl MPU HEOOXOAMUMOCTH KaJIbKYJATOP, BBINOIHITH
npeoOpa3oBaHusl BBIPAKEHUN, COJIEPXKALIUX KBAJpAaTHbIE KOPHHU, HCIOJIB3YS
CBOWCTBA KOPHEU.

Hcnonp30BaTh 3amucu OOJBIIUX W MaJbIX YHCEN C MOMOIIBIO JECATHUYHBIX
npoOeit u creneneit yucia 10.



AsredpanyecKue BbIpaKeHUs

[IpyuMeHATh TOHSTHE CTENEHU C IEJNbIM IOKa3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHus BEIPAXKEHUI, COIEPIKAIIUX CTENIEHH C LIEJIbIM MOKa3aTEeIIEM.

BbINIONHATE TOXAECTBEHHBIE MPE0Opa30BaHUs PAllUOHATBHBIX BIPAKEHUN Ha
OCHOBE IMPaBUJI ICUCTBUI HaJ MHOTOYJICHAMH U alIre0pandyecKUMu ApOOsIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUJIECH HA MHOXKUTEIH.

[IpuMeHsTh peoOpa3oBaHUs BRIPAKECHU ISl pEIICHUS Pa3IMYHBIX 337a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewmate nMHENHBIE, KBaJIpaTHbIE YPaBHEHUS U PAlMOHAJIbHBIE YpaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIIETOBAHUS YPABHEHUM U CUCTEM YPaBHEHUU, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHn (yCTaHABIMBATH, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUMN PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoguTh OT ciOBECHON (OPMYIMPOBKH 33Jayd K €€ anreOpanyeckon
MOJIEJIA C TIOMOILIBIO COCTaBJICHUS YPABHEHUS WJIM CHUCTEMbl YpaBHEHUH,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBII pe3yybTarT.

[IpuMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB /1JIsl CDABHEHUS, OLICHKH, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJTHOM EPEMEHHOM U UX CUCTEMBI, 1aBaTh rpaUuecKyro
WJUTFOCTPALAI0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUMHA

[ToHumaTe ¥ KCMONB30BaTh (DYHKIIMOHAIBHBIC TOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHMsI), OMPEACNATh 3HAUYCHHE (YHKIHUHU TIO0 3HAYEHUIO
aprymeHTa, OlpeAesiaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

Crtpoutb rpaduku dJ€MEeHTapHbIX GYHKUIUN BUJA:

y=k/x,y=x2,y=x3,y = |X|, y = VX, OIHCBIBATH CBOICTBA YHCIOBOI (GYHKINHA
no e€ rpaduxy.

K xoHmy oOydueHus B 9 kJjacce oOydYaromMiCs TIOIYYUT CIICAYIOIIHE
MIPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPALlMOHAIBHBIE YHCIIA.

BrimonssITh apudMeTruueckue AeHCTBUS C pallMOHAIBHBIMU YUCTIAMU, COYETast
YCTHBIE U MHUChMEHHbIE MPUEMBI, BBINOJIHATh BBIYMCICHUS C UpPpalMOHATbLHBIMU
YUCIIaAMU.

HaxoauTe 3HaueHus CTENEeHEH ¢ 1eIbIMU MTOKa3aTeIIMU U KOPHEH, BBIUYUCIATh
3HAYEHUS] YUCIOBBIX BHIPAKECHUI.

OKpyrJisiTh  1EWCTBUTEIBHBIE YHWCIA, BBINOJIHATh NPUKHUAKY PE3yjbTaTa
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUM.



YpaBHeHMs U HEPABEHCTBA

Pemars nuHeliHbIe ¥ KBaIpaTHbIE YPABHEHHUS, YPABHEHHUS, CBOISIINECS K HUM,
pocTerIne APOOHO-PAIMOHAIIBHBIE YPABHEHHS.

Pemate cucteMbl ABYX JUHEWHBIX YpPaBHEHUU C JABYMsI TEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPHIX OJJHO YPABHEHUE HE SBISETCS JTUHEHHBIM.

PemaTte TEKCTOBBIE 3amadyd aidreOpaMdeckKuM CIOCOOOM C  TTOMOIIBIO
COCTaBJICHUs YPaBHEHHSI UJTM CUCTEMBI JIBYX YPAaBHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBouTh MpocTeilive uccaeoBaHusl YpaBHEHUN U CUCTEM ypaBHEHHM, B
TOM YHCJIE C TPUMEHEHUEM TrpaduuecKuX Mpe/ICTaBleHUi (YCTaHABIMBATh, UMEET
JU ypaBHEHUE WM CHCTEMa YpaBHEHUMN pELICHUs, €CIM HMEET, TO CKOJbKO, W
npouee).

Pemarp nuHeliHbIe HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pakaTb
pelIeHNe HEPABEHCTB Ha YHCIIOBOM MPSAMOM, 3alMChIBaTh PELICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemmatp  cucreMbl  NTWHEHHBIX  HEPAaBEHCTB, CHUCTEMBl  HEPABEHCTB,
BKIIIOUYAIOIME KBAJpaTHOE HEPaBEHCTBO, HW300pa)kaTh pEIICHHE CHUCTEMBI
HEPAaBEHCTB Ha YHCIIOBOW MPSIMOM, 3aMMCHIBATH PEIICHUE C TIOMOIIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PEILIEHUU Pa3IMYHbIX 3a/1a4.

DOyHKUIMHA

Pacno3naBate (GyHKIIMM W3y4eHHBIX BHIO0B. [loka3piBaTh cxeMaTHUECKH

pacIoyio’keHNe Ha KOOPAMHATHOMN IIOCKOCTH IpadukoB QyHKIMH Bua: Y = kx, y =
kx + b,y =k/x,y = ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3Ha4YCHHiT
K03((PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U M300pakaTh CXEeMATHYECKU TpapUKU KBAJIPATUUHBIX (DYHKIIHM,
OIKCHIBAaTh CBOMCTBA KBAJIPaTUUHBIX (QYHKIUH 1O UX rpadukam.

Pacno3naBaTh KBajpaTHyHyr0 (QYHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJPaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

Pacnio3znaBaTh apupMETHUECKYIO U TEOMETPUUECKYIO POTPECCUU TIPU PA3HBIX
croco0ax 3aaHusl.

BBIMONHATS  BBIYMCIEHHS C HCNOJb30BaHHEM (oOpMya N-ro  4jieHa
apru(PpMETUYECKON U TeOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N UJICHOB.

N300paxaTh 4YJIEHBI MOCJIEIOBATEIbHOCTHY TOYKAaMHU HAa KOOPIAWHATHOU
IJIOCKOCTH.

Pemate 3amaun, CBS3aHHBIE C YHMCIOBBIMHM IOCJIEAO0BATEIBHOCTIMU, B TOM
YUCIIE 3a/1a4d U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJIATOPA, U(MPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudgpoBbIe
Ne n/m P Kourpoabnsie IIpakruueckue (udpp )
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Uucia u BeIYKCIICHUS. PariuoHalbHEIS o5 1 bubnunoreka LIOK
qHyclia https://m.edsoo.ru/7f415b90
9 Yuciia u BeIYKCIICHU. PalinoHaibHbIE o5 1 bubmuoreka [IOK
qyyciia https://m.edso0.ru/7f415b90
bubmuoreka [IOK
3 ArEOPAHUECKUE BHIPKCHHA 27 . https://m.edso0.ru/7f415b90
bu6nunorexa LIOK
4 YPaBHCHHsI 1 HCPABCHCTRA 20 . https://m.edsoo.ru/7f415b90
bubmmoteka IIOK
> Koopmunaret u rpaduicu. Gyricim 24 . https://m.edsoo.ru/7f415b90
bubmmoteka IIOK
6 Tosroperue u 0bobmenne 6 . https://m.edsoo.ru/7f415b90
BIIEE KOJIMYECTBO HACOB I1
OBII] OJ1 CTBO HACOBIIO 127 6 0

[TPOI'PAMME




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne i/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
bubnunoreka LIOK
1 Uucna u Beruucienus. KBajparubie KOpHU 15 https://m.edsoo.ru/7f417af8
) Yucna u BeraucicHus. CTEIICHD ¢ EIbIM 7 bubnunoreka LIOK
MOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKe BEIPaKCHUS. 5 1 bubnuoreka [IOK
KBanpatHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKkue BhIpaKCHUSI. 15 1 bubnnoreka [JOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 1 bubmuoreka [IOK
ypaBHEHUs https://m.edsoo.ru/7f417af8
VYpaBHenus u HepaBeHCTBA. CHUCTEMBI bubnmnorexa [JOK
6 . 13
ypaBHEHUI https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
7 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
8 DymKLAH. OCHOBHEIE NOHATHS > https://m.edsoo.ru/7f417af8
but6mmorexa [IOK
) 4
o YHKURH. HHCIOBbIE QYHKLIAH o https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
1 IT 2
0 OBTOpeHHE 1 0000IeHHE 6 https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10
- 102 6 0

I[TPOTPAMME




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne i/m P Konrpoabnbsie IIpakruyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
1 Yucna v BerunciieHus. JleicTBUTEIbHBIC 9 bubnuorexa [IOK
yucia https://m.edso0.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUA C 14 1 bubnnoreka [JOK
OJHOM NIEPEMEHHOM https://m.edso00.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
YpaBHEHUU https://m.eds00.ru/7f419d08
bubnunoreka LIOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.eds0o.ru/7f419d08
bubmmoteka IIOK
> Dy 16 1 https://m.edso00.ru/7f419d08
bubnunorexa LIOK
6 YucroBble OCIE0BATENBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS 18 1 bubmmnoreka HOK
3HaHUU https://m.edso00.ru/7f419d08
OBUIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonuyectBo yacos DJIEKTPOHHbBIE
Ne uudposbie
Tema ypoka Kourpoabnsie IIpakruueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchbl
1 [TonsiTHE palMOHAIIEHOIO YUCIa
9 Apudmernueckue T1eUCTBUS C
paloHaIbHBIMU YHCIAMU
3 Apudmernueckue T1eUCTBUS C
paloHaIbHBIMU YHCIIAMHU
4 Apudmernueckue neiicTBus ¢
paloHaIbHBIMU YHCIAMU
5 Apudmernueckue neiicTBus ¢
paloHaIbHBIMU YHCIAMU
5 Apudmernueckue neiicTBus ¢
paIoHaIbHBIMU YHCIAMHU
7 CpaBHeHue, ynopsgounBaHue
paIOHATIBHBIX YHCE
8 CpaBHeHue, ynopsi04MBaHue
paIOHAIBHBIX YHCE
9 CpaBHeHue, ynops04MBaHue
paIMOHATBHBIX YHCE
10 Crenensb ¢ HaTypaJIbHBIM MTOKA3aTEIEM bubnmorera LHOK
P https://m.edsoo.ru/7f4211de
but6mmoreka [IOK
11 CreneHsb ¢ HaTypaJIbHBIM IIOKA3aTENEM

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




bu6nmoreka [IOK

12 CreneHp ¢ HaTypajIbHBIM I10KA3aTEIEM https://m.edsoo.ru/7f42154e
13 CreneHb ¢ HaTypaJIbHBIM I1OKA3aTEIEM bubmorexa LIOK
https://m.edsoo.ru/7f4218be
14 CreneHp ¢ HaTypalbHBIM I1OKA3aTEIEM
15 Pemenrie ocCHOBHBIX 3a/1a4 Ha JpooOH,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
16 Pemenrie oCHOBHBIX 3a/1a4 HA JpOOH,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
17 Pemenrie oCHOBHBIX 3a/1a4 HA JPOOH,
MIPOLICHTHI U3 PeaTbHOM MPAKTHKU
18 Pemennie ocCHOBHBIX 3a/1a4 Ha JpooH,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
19 [IpusHaku genuMocTH, pa3iaoKeHUus Ha
MHOXHUTEJIH HATYPAIbHBIX YUCEIT
20 [Ipu3Haku genuMocTu, pa3iaoKeHUus Ha
MHOXHUTEJIN HATYPAIbHBIX YUCEIT
21 Peanbnbie 3aBucumoctu. [lpsimas u
o0OpaTHas MPOMOPIHUOHAIEHOCTH
29 Peanbupie 3aBucumoctu. [Ipsimas u
oOpaTHasi IPOTMOPIIMOHATBHOCTH
93 Peanburie 3aBucumoctu. [Ipsimas u
oOpaTHast IPOTMOPIMOHATBHOCTH
24 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIUOHATEHOCTH
o5 KonTponbhas pabota no teme

"ParnmoHanpHEIe ynciia"




bu6nmoreka [IOK

26 bykpettitbie BhIpaxeHits https://m.edsoo.ru/7f41feec
27 Dopmyibl
28 dopMmytbl
29 [Tepemennsbie. JlomycTrMble 3HAYCHHUS
MIePEMEHHBIX
[Ipeobpa3oBanre OYKBEHHBIX BBIPAXKEHUH,
30 PacKphITHE CKOOOK M MPUBEICHHE bubmorexa HOK
https://m.edsoo.ru/7f41fafa
MOAOOHBIX ClIaraeMbIX
IIpeoOpa3oBanre OYKBEHHBIX BBIPAKEHHUH,
31 pzi:KpLII)TI/Ie CKO60K}I]/I HpI/IBeI[eHI/IS bubmmorexa [IOK
https://m.edsoo.ru/7f41fd70
MOIOOHBIX CIaraeMbIxX
[IpeoOpazoBanne OyKBEHHBIX BBIPAKECHUH,
32 packpbITHE CKOOOK U IPUBEIEHUE
MOIOOHBIX CIaraeMbIxX
[IpeoOpa3oBanre OYKBEHHBIX BBIPAXKEHUH,
33 pacKpeITHE CKOOOK U TIPUBEICHUE
MOAOOHBIX CIIaraeMbIX
34 CBoiicTBa CTENEHU C HATYPaJIbHBIM bubnnorexa [JOK
II0Ka3aTeyieM https://m.edso00.ru/7f421382
35 CBolicTBa CTENIEHU C HATYPAIBHBIM bu6muoreka [JOK
I0Ka3aTeyieM https://m.edso0.ru/7f42154e
36 CBOIiCTBa CTETICHU C HATYPAIHHBIM bubnmnoreka [JOK
ITOKa3aTeIeM https://m.edsoo.ru/7f4218be
bubnunorexa LIOK
37 MuoroeHbt https://m.edso00.ru/7f42276e
38 MHorousneHsl Bubmmorera [IOK

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




39 Ciio)eHue, BBIYMTaHUE, YMHOKEHUE bubnmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 Ciio)eHue, BBIYMTaHHUE, YMHOKEHUE bubnunoreka LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6nmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 Crno>xenue, BBIMUTaHUE, YMHOKEHHE bubmuoreka [{OK
MHOTOYJICHOB https://m.edso00.ru/7f423182
43 DopMyJIbl COKPAIEHHOTO YMHOXKEHUS bubmorexa HOK
https://m.edsoo.ru/7f42432a
44 DopMyJIbl COKPAIIEHHOTO YMHOXKEHHS bubmorexa HOK
https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKPAEHHOTO YMHOXKEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f424c12
46 @opMyIIBI COKPAIIEHHOTO YMHOXKEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f424fd2
47 @opMyIIBI COKPAIIEHHOTO YMHOXKEHUS brbmmorexa [TOK
https://m.edso00.ru/7f4251d0
48 PaznoxeHre MHOTOUYJICHOB HA MHOYKUTETN bubmorexa LOK
https://m.edso00.ru/7f423312
49 PaznosxeHre MHOTOUYJICHOB HA MHOYKUTEIN bubmorexa [IOK
https://m.edsoo.ru/7f4237fe
50 PaznosxeHre MHOTOUYJICHOB HA MHOYKUTEIN bubmorexa HOK
https://m.edsoo.ru/7f4239de
51 PaznosxeHre MHOTOUYJICHOB HA MHOYKUTEIN
59 KonTponbhas pabota no teme

"Anrebpanyeckue BeIpaxeHus"




VYpaBHeHue, mpaBuiia mpeodpazoBaHus

>3 YpaBHEHHsI, PABHOCUIIbHOCTh YPaBHEHUM
JIuHeitHOE ypaBHEHUE C OJJHOM
54 MepEMEHHOM, peleHNne TMHEHHBIX
ypaBHEHUU
JInHeliHOEe ypaBHEHHE C OQHOU
55 HGpGMGHHOyI;,) pelleHre TMHEWHBIX bubmmorexa LIOK
. https://m.edsoo.ru/7f420482
ypaBHEHUN
JInHeitHoe ypaBHEHHE C OJJTHOU
56 NIEPEMEHHOH, pelIeHIE THHEHHBIX
YpaBHEHUU
o7 Pemrenue 3amau ¢ moMoIIbI0 ypaBHEHUM bubmmorexa [JOK
https://m.edsoo.ru/7f42064e
58 Pemenwue 3a1a4 ¢ moMoIs0 ypaBHEHUN bubmorexa LOK
https://m.edso00.ru/7f420806
59 Pemrenue 3a1au ¢ moMoLIbI0 YpaBHEHUM brbmmorexa LTOK
https://m.edsoo.ru/7f4209a0
60 Pemrenue 3a1au ¢ noMoIbIO YpaBHEHUM brbmmorexa LTOK
https://m.edsoo.ru/7f420e6e
61 JInHeHoe ypaBHEHHE C IByMS bubmuoreka [IOK
MEPEMEHHBIMU U €T0 rpaduk https://m.edso00.ru/7f427c32
62 JluneitHoe ypaBHEHHUE C IBYMS bubnmnoreka [JOK
MEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JTUHENHBIX YPAaBHEHUI C bubmuotexa [IOK
JABYMs IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 CucreMa IByX JTMHEWHBIX YPABHEHUH C

ABYMA ICPECMCHHBIMHA




CucreMa IByX JTMHEUHBIX YPABHEHUH C

65
JIBYMSI TIEPEMEHHBIMU
66 CucreMa IByX JTMHEUHBIX YPABHEHUH C
IBYMS IEpEMEHHBIMU
67 Pemenue cucreM ypaBHEeHUH bubmmorexa [JOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHUI bubmorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUI bubmmorexa [JOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEeHUI
71 Pewmenne cucreM ypaBHeHU
7 KontponbHas padota nmo teme "JIuHelHbIS bubnnoreka [JOK
ypaBHeHus" https://m.edsoo.ru/7f421044
73 KoopaunaTa Touku Ha npsiMoi bubmorexa LOK
https://m.edsoo.ru/7f41de76
bubmuoreka [IOK
74 HlHeTOBbIe MPOMEAKyTKi1 https://m.edSO(])_.[ru/7f41dff2
75 YucnoBble IPOMEKYTKH
76 Paccrostaue anmy JIBUyMﬂ TOYKaMHU
KOOPJMHATHOH MPSIMON
77 PaccrosiHre Mex1y IByMs TOUKaMH
KOOPJIMHATHOW MPSIMOI
78 [IpssMoyronbHas cucTeMa KOOpAUHAT Ha bu6muoreka [JOK
IJI0CKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyronbHas cucteMa KOOpAUHAT Ha bubmuoteka [IOK

IINIOCKOCTH

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




bu6nmoreka [IOK

80 [Tpumeps! rpadukoB, 3a1aHHBIX (opMyTamMu httns://m.edsoo.ru/7f41e8a8
bubnunoreka LIOK
81 [Tpumeps! rpadukoB, 3a1aHHBIX (popMyTamMu https://m.edsoo.ru/7f41edg0
82 [Tpumeps! rpadukoB, 3a1aHHBIX (popMyTamMu
. bu6nmmoreka [IOK
83 Urenue rpa)MKoB peaibHbIX 3aBUCUMOCTEH https://m.edsoo.ru/7fALea24
84 Urenue rpadMKOB pealibHBIX 3aBUCUMOCTEH
bubnunoreka LIOK
8 Honsrue ynicunn https://m.edsoo.ru/7f41ef06
86 I'paduk pynkumm
. . bubnuorexa [IOK
87 CoiicTsa dymiunii https://m.edsoo.ru/7f41f078
N . bubmuoreka [IOK
88 CBoficTaa QyHiunit https://m.edsoo.ru/7f41f1fe
. bubmuoreka [IOK
89 Juneiinas yniuis https://m.edsoo.ru/7f427282
N bubnuoreka [{OK
%0 Juneiinas yniuis https://m.edsoo.ru/7f427412
N bubmuoreka [{OK
91 [Toctpoenue rpaduka nuHEHON QYHKIIUU https://m.edsoo.ru/7f426d1e
92 IToctpoenue rpaduka TuHeHHON QyHKINH
93 I'padux pynknmm y =[x|
94 I'paduk pynkumm y =[x|
Kontponbnas paboTa mo teme Eubs OK
95 "Koopaunats! u rpadpuku. Oynkmun" / noimorexa L

Bcepoccuiickast mpoBepouHas paboTa

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




96 Hroroas koHTpoabHas paboTa / 1 bubnmnoreka HOK

Bcepoccuiickas mpoBepouHas paboTa https://m.edsoo.ru/7f429c6c
97 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB 1

Kypca 7 ki1acca, 000011eH1ue 3HaHUI
98 IToBTOpEHME OCHOBHBIX IOHATUI U METOJOB 1 bubnuoreka [JOK

Kypca 7 Kinacca, 0000IeHre 3HAaHUHA https://m.edsoo.ru/7f429f32
99 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB 1 bubnnoreka [JOK

Kypca 7 Kimacca, 0000IeHre 3HAaHHUHA https://m.edsoo.ru/7f42a0e0
100 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB 1

Kypca 7 kiacca, 00001IeHre 3HaHUH

[ToBTOpEHNE OCHOBHBIX MOHATHI U METOJI0B bubnuoreka [IOK
101 y 1

Kypca 7 Kimacca, 0000IeHre 3HAaHHUHA https://m.edsoo.ru/7f42a27a
102 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB 1 bubnnoreka [JOK

Kypca 7 kinacca, 00001IeHre 3HaHHUH https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB I1O0 102

I[TPOTPAMME




8 KUIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Nen/m  Tema ypoka Konrpoabnbsie IIpakruyeckue tuposhie
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenr
1 KBaaparHblii KOpEeHb U3 YUCIIA 1 bubmmorexa [JOK
https://m.edsoo.ru/7f42d452
Bbu6moteka [JOK
2 [TonsiTre 00 UppaIMOHAIILHOM YHCIIE 1 https://m.e dsoc])_.[ru [7f4%0a0a
3 JlecsiTuuHbIe TPUOTUKESHUS 1
UppalMOHATIBHBIX YHCET
4 JlecATUYHBIC TPUOINKCHNUS 1
MppaIMOHAIEHBIX YUCETT
5 JlelicTBUTENbHBIC YKCIIa 1
6 CpaBHeHUE IEHCTBUTEBHBIX YHCEIT 1
7 CpaBHeHue JIeHCTBUTENBHBIX YHCEI 1
8 Apudmernueckuit KBaJpaTHbIH KOPEHb 1
9 YpaBHEeHHE BHIA X2 = A 1
10 CBoiicTBa apu(pMeTHUECKUX KBAPATHBIX 1 bu6muoreka [JOK
KOpHEM https://m.edso00.ru/7f42d862
11 CBoiicTBa apu(PMETHICCKUX KBAJAPATHBIX 1 bubmmoreka [JOK
KOpHEM https://m.edso00.ru/7f42d862
12 IIpeoOpa3oBaHue YUCIOBBIX BHIPAKEHUH, 1 bubmuorexa [IOK
COJIEpXKaINX KBaJIpPaTHBIE KOPHU https://m.edso00.ru/7f42dd26
13 [IpeoOpa3oBaHue YUCIOBBIX BHIPAKECHUH, 1 bu6nuorexa [IOK

coJieprKallMX KBaJpaTHbIE KOPHU

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




14 [IpeoOpazoBaHue YUCITOBBIX BHIPAKCHUH, bubnmnoreka HOK
COZIEpIKAILMX KBAIPATHBIE KOPHU https://m.edsoo.ru/7f42e0be
15 [Ipeobpa3oBaHre YHCIOBBIX BBIPAKECHUIH, bubnmoreka [JOK
COZIEpIKAIlMX KBAJIpAaTHbIE KOPHU https://m.edso00.ru/7f42e262
16 CrTeleHs ¢ LelbIM II0Ka3aTeIeM buGnuorexa [IOK
https://m.edsoo.ru/7f4354a4
CrangaprHas 3anuch yncia. Pazmepst
17 SJ?:;I;zzzpfixzzj;r;)otzi?\ﬁjeCKHX buGnuorexa [IOK
00BEKTOB), IUIUTEIBHOCTH MPOIIECCOB B nttps://m.edso0. 1L/71436098
OKpY>KaroIlleM Mupe
18 CBoiicTBa CTETIEHH C IIeJIBIM ITOKa3aTeIeM bubmmorexa LIOK
https://m.edsoo.ru/7f435648
19 CBoiicTBa CTETICHH C IIeJIBIM MTOKa3aTeIeM bubmmorexa [JOK
https://m.edso0o.ru/7f435648
20 CBo#icTBa CTETICHH C IIeNIBIM MTOKa3aTeIeM brbmmorexa [JOK
https://m.edso0o.ru/7f435648
21 CBOIICTBA CTETICHH C IIEJIBIM TTOKa3aTelIeM bubmmorexa [JOK
https://m.edsoo.ru/7f43599a
22 CBOICTBA CTETICHH C IICJIBIM TTOKa3aTelIeM bubmmorexa [TOK
https://m.edsoo.ru/7f435ed6
23 KBanpatublit TpéxuneH
24 KBanpatsslil TpéxuneH
o5 Pa3noxxeHue kBaipaTHOTO TpEXUieHa Ha bubmuorexa [IOK
MHOXUTEIN https://m.edsoo.ru/7f42fd38
26 PasnoxxeHne kBaspaTHOrO TpEXWIEeHa HA bubmuorexa [IOK

MHOXHUTCIN

https://m.edsoo.ru/7f42fd38




KonTponbHas pabora no remam

bubmuoreka [JOK
2t ;I;]Z;sz ET‘IT{I;?;IGTI;ZZ};&S'TGHGHH' https://m.edSO(I)l.ru/7f42e080
bubmuorexa [JOK
28 Anrebpanrieckas Apode https://m.edSO(I)l.ru/7f430382
29 JlomycTuMble 3HaYEHUS IEPEMEHHBIX,
BXOJIAIIUX B alre0panyeckue BhIpaKeHUS
30 JlormycTrMbIe 3HAYCHUS IEPEMCHHBIX,
BXOJIAIIUX B alredpanyecKkue BhIpaKEeHUS
31 OcHOBHOE CBOMCTBO aJIreOpandecKoi bubnnoreka [JOK
npodu https://m.edsoo.ru/7f4308e6
. bubmuoreka [IOK
32 Coxpauerne apodeit https://m.edso:)_.[ru/7f430a8a
. bubnnorexa [JOK
33 Coxpauerine apobeit https://m.edso:)_.[ru/7f430f44
. bubmuorexa [IOK
34 Coxpauerine apobeit https://m.edso:)_.[ru/7f430f44
35 CrnoxxeHue, BBIYUTaHUE, YMHOKEHUE U bubmuoreka [IOK
JIeJIeHUE alireOpanyeckux apooei https://m.edsoo.ru/7f43128c
36 CnoxxeHue, BBIYMUTaHUE, YMHOKEHUE U bubmmoreka [JOK
JerieHue anredbpandeckux Apooeit https://m.eds00.ru/7f4315c0
37 CnoxxeHue, BBIYMUTaHUE, YMHOXKEHUE U but6mmorekxa [IOK
JeneHre anredbpandeckux Apodei https://m.edso00.ru/7f4318c2
38 CrnoxxeHue, BBIYMUTaHWE, YMHOKEHUE U bubnunorexa LIOK
JIeJICHUE alredpandeckux apooei https://m.edsoo.ru/7f431a20
39 IIpeoOpa3oBaHue BhIpaKEHHIH, bubmuorexa [IOK

COJIEprKaIINX anredpandeckue Ipoou

https://m.edsoo.ru/7f43259¢c




40 [IpeobOpazoBaHue BhIpaXKEHUH, bubnmnoreka HOK
COJIEpIKaIINX anredpandeckue 1poou https://m.edso00.ru/7f432736
41 [Ipeobpa3oBanue BbIpaxeHH, bubnmoreka [JOK
coJiepKalux aaredpandeckue 1poou https://m.edsoo.ru/7f432736
42 KonrponsHas pabora o Teme bubnuoreka [JOK
"AnreOpanyeckast 1poOp" https://m.edsoo.ru/7f431d36
bubmuoreka [{OK
43 Keazpatiioe ypasrenue https://m.edsogru/7f42ee1a
44 Henonnoe kBagparHoe ypaBHeHUE brbmmorexa LIOK
https://m.edsoo.ru/7f42eela
45 Hemnonnoe kBagparHoe ypaBHEHUE buomorexa LIOK
https://m.edsoo.ru/7f42eela
46 dopmyna KopHEl KBapaTHOTO ypaBHEHUS brbmmorexa LIOK
https://m.edso00.ru/7f42f158
47 dopmyna KOpHEl KBapaTHOTO ypaBHEHUS bubnxoreka LTOK
https://m.edsoo.ru/7f42f3f6
48 dopmyna KOpHEl KBapaTHOTO ypaBHEHUS buomrorexa LIOK
https://m.edsoo.ru/7f42f5a4
bubnnorexa [JOK
49 Teopewa Bera https://m.edSO(])_.[ru/7f42fef0
bubmmnoreka [JOK
50 Teopewa Buera https://m.edsocl)_.[ru/7f430076
51 Pemenve ypaBHeHUH, CBOASIINUXCS K bubnunorexa LIOK
KBaJAPaTHBIM https://m.edsoo.ru/7f43c542
59 Pemrenne ypaBHEHUH, CBOASIIUXCS K bu6muoreka [JOK
KBaJIpaTHbIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimme 1poOHO-paIOHATIEHBIE bubmuoreka [IOK

ypaBHEHUS

https://m.edsoo.ru/7f4328c6




54 [Ipocreiimme 1poOHO-paIOHATIEHBIE bubnmnoreka HOK
YPaBHEHUS https://m.edsoo.ru/7f432b6e
55 Penienue TeKCTOBBIX 3a/1a4 C TOMOIIIBIO bubnuorexa [JOK
KBaJIpaTHBIX YpaBHEHU https://m.edso00.ru/7f42f75c
Penienue TeKCTOBBIX 33/1a4 ¢ HOMOIIBIO bubmuorexa [IOK
56 .
KBaJIpaTHbIX YPaBHEHUI https://m.edso00.ru/7f42{8f6
57 KontponbHas paboTa mo teme bubnnoreka [JOK
"KBanpaTHble ypaBHeHuUs" https://m.edsoo.ru/7f4301f2
JluneitHoe ypaBHEHUE C IBYMS
58 MepEMEHHBIMH, €T0 TpaduK, TPUMEPHI
pelIeHrs YpaBHEHUH B LENBIX YUCIIAX
JIuHeHoe ypaBHEHHE C IByMS
59 MEPEMEHHBIMH, €Tr0 rpaduK, mpuMepbl
pelieHusl ypaBHEHH B LENbIX YUCIAX
JIuHeitHOE ypaBHEHUE C IBYMSI
60 MIEPEMEHHBIMH, €T0 rpaduK, TpUMEpbI
pelieHus: ypaBHEHHH B IEJIBIX YUCTIAX
61 Pemrenue cucreM nByX JTMHEUHBIX
YpaBHEHUH C ABYMsI IEPEMEHHBIMU
62 Pemrenue cucreM nByX TMHEUHBIX
yYpaBHEHUH C ABYMsI IEPEMEHHBIMU
63 Pemenue cucreM nByX THHEHHBIX
yYpaBHEHUM C ABYMS IEPEMEHHBIMHU
64 [IpuMepsl perieHus: CUCTEM HETMHEHHBIX
yYpaBHEHUH C ABYMsI IEPEMEHHBIMU
65 [IpuMmepsl perieHuss CUCTEM HENMHENHBIX

YPaBHEHUH C ABYMsl [IEPEMEHHBIMU




I'paduueckas uHTEpIIpeTaLisa YpaBHEHUS C

66 JBYMS TIEPEMEHHBIMU U CUCTEM JIMHEWHBIX bubamorexa LIOK
. https://m.edsoo.ru/7f43d6d6
YpaBHEHUH € ABYMs IEPEMEHHBIMU
I'paduueckas uHTEpIIpeTalis YpaBHEHUS C
67 JBYMSI IEPEMEHHBIMHU U CUCTEM JINHEUHBIX bubmmorexa [JOK
B https://m.edsoo.ru/7f43d6d6
YpaBHEHUH € JBYMS IEPEMEHHBIMU
68 Pemenue TeKCTOBBIX 3a/1a4 ¢ IOMOIIIbIO
CUCTEM ypaBHEHHI
69 Pemenue TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO
CUCTEM ypaBHEHUI
70 Perrenne TeKCTOBBIX 33/1a4 C MOMOIIbIO
CUCTEM ypaBHEHHI
71 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA
72 YucnoBble HEPABEHCTBA U UX CBOMCTBA
73 HepaBeHCTBO ¢ 01HOM NTEpeMEHHON
74 Jlunelinbie HEPaBEHCTBA C OJTHON bubnnorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edso00.ru/7f42c692
75 JInHeliHbIE HEPABEHCTBA C OTHOU bubnmnoreka HOK
[IEPEMEHHON U UX pELICHUE https://m.edsoo.ru/7f42c840
76 JIuHeiiHbIe HEPABEHCTBA C OJHOM
IIEPEMEHHOMN U UX pELICHUE
77 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOM bubnmnoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edso0.ru/7f42ch88
78 Cucrembl TUHEHHBIX HEPABEHCTB C OAHOU bubnuoteka [JOK
IIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TMHEUHBIX HEPABEHCTB C OJHOM

MEPEMEHHOMN U UX PEIICHUE




N3o0pakeHue pemeHus JTHHEHHOTO

80 HEPaBEHCTBA U X CHCTEM Ha YHCIIOBOM bubamorexa LIOK
. https://m.edsoo.ru/7f42c9e4
PSIMOi
N3o0pakeHue pemeHus THHEHHOTO
81 HEpaBEHCTBA U X CHCTEM Ha YHCIIOBOM bubamorexa LIOK
~ https://m.edsoo.ru/7f42c9e4
IPSMOii
82 KonTponbHas padoTa no temam
"HepasencrBa. CucteMbl ypaBHEHUI"
Bbu6moteka [JOK
83 Housmue dymxiuin https://m.edso:)_.[ru/7f433c12
84 OO0nacTh onpeIesIeHus] © MHOKECTBO bubmmoreka [JOK
3HaYeHUH PYHKIUU https://m.edso0o.ru/7f433d84
85 CrniocoOsl 3a1anust GyHKIUN
86 I'padux pyHKIINHN
87 CgoiicTBa GyHKIIUU, UX OTOOpaKEHUE Ha
rpaguke
88 UYrenue u noctpoeHue rpagukoB GyHKIUN
89 [Tpumeps! rpadukoB GYHKIIHIM,
OTPaKAIOIINX peaTbHBIE MPOLIECCHI
DyHKIUH, OMUCHIBAIOIINE IPSIMYIO U
90 06};)aTiyK; HpOHOpI_II/I:Il{aJILHF;IC ’ bubmmorexa LIOK
SABHCHMOCTH, HX FpathHKI1 https://m.edsoo.ru/7f434bbc
91 I'unepOona
bu6muoreka [JOK
92 Tunepbora https://m.edsogru/7f4343e2
93 Tpadui dyHKIH y = X° bubmorexa IIOK

https://m.edsoo.ru/7f434572




Oyukuun y =X2, Yy =X,y = VX, y = [x[;

94 rpaduueckoe pelnieHne ypaBHeHUH 1 bubmorexa HOK
P P N P https://m.edsoo.ru/7f434d38
CUCTEM ypaBHECHUU
[ToBTOpEHNE OCHOBHBIX MOHSATUN U
95 METOJIOB KypCOB 7 U 8 KJIACCOB, bubnmnoreka HOK
o06o6menue 3uanuii / Beepoccutickas https://m.edsoo.ru/7f4371aa
poBepouHas paboTa
96 HroroBas koHTpoNBHAs paboTa / bubmmoreka [JOK
Bcepoccuiickas npoBepouHas pabota https://m.edsoo.ru/7f434eb4
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
97 METOJIOB KypCOB 7 U 8 KJIacCOB,
000011IeHHe 3HAHUI
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
98 METOJIOB KYPCOB 7 M 8 KJIaCCOB Bubmorexa LIOK
#IOB KYP . ’ https://m.edso00.ru/7f43736¢
000011IeHNE 3HAHUHA
[ToBTOpEHNE OCHOBHBIX MOHATUH U
99 METOJOB KypcoB 7 U 8 KJIaCCOB Bubmorexa IIOK
HOB X3P . ’ https://m.eds00.ru/7f437510
000011IeHNE 3HAHUHA
[ToBTOpEHNE OCHOBHBIX MOHATUH U
100 METOJ0B KypcoB 7 U 8 KJIaCCOB Bubmaorexa IIOK
HOB X3P . ’ https://m.edso00.ru/7f4376b4
000011IeHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX IMOHATHH H
101 METOIOB KYPCOB 7 M 8 KJIAaCCOB Brbmrorexa [IOK
P . ’ https://m.edso00.ru/7f436b88
000011IeHNE 3HAHUI
[ToBTOpPEHNE OCHOBHBIX IMOHATHH H
bubnunorexa LIOK
102 METOJIOB KypCOB 7 M 8 KJIacCOB,

000011IeHNE 3HAHUHA

https://m.edsoo.ru/7f437858




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

PanvoHaneHbIE yncia, MppalOHAIbHBIE
qrcia, KOHEYHbIE 1 OECKOHEUHBIC
JecATUYHbIE Jpoou

MHO>XECTBO JCHCTBUTEIBHEIX YHCEI,
JICHCTBUTEIIBHBIC YMCIIa KAK O€CKOHECUHBIC
JECSITHYHBIC POOH

B3aumMHO 01HO3HAYHOE COOTBETCTBHE
MEXy MHOXKECTBOM JCHCTBUTEIBHBIX YUCEI
Y MHOXECTBOM TOYEK KOOPAMHATHOU
psAMOM

CpaBHEHHE IEHCTBUTENBHBIX YHCED,
apupmeTHyecKre JefcTBuUs C
JNENCTBUTEIILHBIMU YU CIIAMU

HpI/I6HI/I)KéHHOC 3HA4YCHHUEC BCIIMYNHBI,
TOYHOCTB HpI/I6J'II/I)KCHI/ISI

Oxpyrnenune yucen

OxpyrieHnne uncen

[Ipukuaka u olieHKa pe3yJIbTaTOB
BBIYUCIIEHUI

[Ipukuaka u olleHKa pe3yJbTaToOB
BBEIYMCIICHUH




JIuneitHoe ypaBHeHUE. PellieHne ypaBHEHHI,

bu6mmorex [IOK

10 CBOJAIINXCS K IMHEWUHBIM https://m.edso0.ru/7f43bf66
1 JIuneitHoe ypaBHeHUE. PellieHue ypaBHEHHI,
CBOIAIIUXCS K JINHEHHBIM
12 KBagparnoe ypaBHenue. Pemenue bubnuoreka [JOK
YPaBHEHUH, CBOIALINXCS K KBaJPAaTHBIM https://m.edsoo.ru/7f43c542
13 KBagparHoe ypaBaenue. Pemienue bubnnoreka [JOK
YPaBHEHUH, CBOIAALINXCS K KBaJAPAaTHBIM https://m.edsoo.ru/7f43c542
14 bukBaapaTHbie ypaBHEHUS bubmorexa HOK
https://m.edsoo.ru/7f43c3d0
15 bukBaapaTHbie ypaBHEHUS bubmorexa HOK
https://m.edsoo.ru/7f43c3d0
IIpumepsl pelieHns ypaBHEHUN TPEThed U
16 YeTBEPTOU CTENEHEH pa3IOKEHUEM Ha
MHOXKHUTETH
IIpuMepsl perieHus: ypaBHEHUN TPEThEU U
17 YeTBEPTOU CTENEHEH pa3IOKEHUEM Ha
MHO>KUTEIN
18 Pemenne npoOHO-paliiOHaNbHbBIX bubmmnoreka HOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
Pemenne npoOGHO-paliioOHaNbHBIX bubmuorexa [IOK
19 .
YpaBHEHUU https://m.edso00.ru/7f43c9b6
20 Pemienue TekcTOBBIX 33aau anredpandeckum
METOA0M
21 Pemennie TeKCTOBBIX 3a7ja4 anredpandeckum
METOI0M
99 Pemienue TekcToBBIX 3aa4 anredpanyeckum

METOIOM




KontposbHas padota mo teme "YpaBHEHHS C

23 . o
OJIHOM IepeMEHHOMN
24 VYpaBHeHUE ¢ JBYMS IEPEMEHHBIMU U €70 bubnmoreka [JOK
rpadux https://m.edsoo.ru/7f43d0b4
o5 YpaBHeHUE € IBYMS IEPEMEHHBIMU U €TI0 bubnmnoreka HOK
rpaduk https://m.edso00.ru/7f43d0b4
26 Cucrema 1ByX JUHEHHBIX YPABHEHUI C
JBYMsI IEPEMEHHBIMU U €€ pelleHue
97 Cucrema 1ByX JUHEHHBIX YPABHEHUH C
JIBYMs IEPEMEHHBIMU U €€ pelIeHue
28 Cucrema 1ByX JUHEHHBIX YPaBHEHHH €
JBYMsI IEPEMEHHBIMU U €€ pelleHue
29 Cucrema 1ByX JUHEHHBIX YPABHEHUM C
IBYMsI IEPEMEHHBIMU U €€ PELICHUE
Pemenue cucrem 1B ABHEHUH, OJJHO U3
30 N yx P ToDoii bubmmoteka IIOK
KOTOPBIX JIMHEWHOE, a 0e — B
P a4 P https://m.edsoo.ru/7f43d23a
CTETIEHU
Pemenune cucreMm 1B aBHEHWI, OJTHO U3
31 0TO eiiHoe };X o oe TOpOI bubnmorexa [IOK
KOTOPBIX JIMHEHHOE, —B
p a24 p https://m.edsoo.ru/7f43d55a
CTETIEHU
Pemenne cucreM nByX ypaBHEHUH, OTHO U3
32 KOTOPBIX JIMHEHHOE, a APYyroe — BTOPOM
CTETeHU
Pemenue cucrem 1ByX ypaBHEHMM, OTHO U3
33 KOTODPBIX JIMHENHOE, a APYroe — BTOPOI
CTETeHU
34 I'paduueckas HHTEPIIPETAILIUS CUCTEMbI

YPaBHEHUH C ABYMsl [IEPEMEHHBIMU




Pemenne TekCTOBBIX 3aJa4 anre6pa1/1qec1<I/IM

35
crocoooM
36 Pemennie TekCTOBBIX 33724 anredpandeckum
croco6om
37 KonrtponsHas padora o teme "Crucremsbl
ypaBHEHHH"
38 UucnoBble HEPABEHCTBA U UX CBOMCTBA
39 UucnoBble HEPABEHCTBA U UX CBOMCTBA bubmmorexa [JOK
https://m.edsoo.ru/7f43ad5a
40 JIuneiinpie IjepaBeHCTBa C OJIHOM bubmmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JInHeHbIE HEPAaBEHCTBA C OJHOM bubnnoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 JIuneitHble HEpABEHCTBA C OJHOU bubmuorteka [IOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 Cucremsl J'II:IHCI\/'IHBIX HEPaBEHCTB C OAHOU
MEPEMEHHOMN U UX pelIeHUE
44 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOM
IIEPEMEHHOM U UX pELICHUE
45 Cucrembl TUHEHHBIX HEPABEHCTB C OAHOM
MEPEMEHHON U UX pelIeHHe
46 KBagparHbie HEpaBEHCTBA U UX pEILIEHUE bubmorexa HOK
https://m.edsoo.ru/7f43b098
47 KBagparHbie HEpaBEHCTBA U UX pEILECHUE bubmorexa HOK
https://m.edsoo.ru/7f43b21e
48 KBagparHpie HEpaBEHCTBA U UX PEIICHUE bubmorexa HOK
https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBEHCTBA U UX PELLICHUE




50

KBanpaTHble HepaBeHCTBA U UX pellIeHUE

I'paduueckas MHTEpIIpETAINS HEPABEHCTB U

bubnunoreka LIOK

>1 CHUCTEM HEPABEHCTB C JBYMSI IEPEMEHHBIMU https://m.edso0.ru/7f43b098
52 I'paduueckas HHTEpHIPETALIUS HEPABEHCTB U
CUCTEM HEPABEHCTB C JBYMsI IEPEMEHHBIMU
53 KontponbHas pabora no teme
"HepaBenctna"
54 KBagparuunas pynkuus, e€ rpaguk u Bbu6mmoteka [JOK
CBOMCTBa https://m.eds00.ru/7f4396¢6
55 KBanparuunas ¢pyakus, e€ rpaduk u bubnnoreka [JOK
CBOMCTBA https://m.eds00.ru/7f439842
56 KBanpatuunas ¢pynkus, e€ rpaduk u bubmmoreka [JOK
CBOICTBa https://m.edso00.ru/7f4399b4
57 [TapaGoia, KOOPAMHATHI BEPIIMHBI bubmmnoreka HOK
napabosibl, 0Cb CHMMETPHUH 1apadoJIbl https://m.edsoo.ru/7f439eb4
58 [TapaGoia, KOOpAMHATHI BEPIIMHBI bubmuoreka [IOK
mapaboJIbl, OCh CHMMETPHUU TTapadOoJIbI https://m.edsoo.ru/7f43a03a
59 [Tapabo:na, KOOpIMHATHI BEPIIUHBI bubnmnoreka HOK
napabosibl, 0Cb CHMMETPHUH 1apadoJIbl https://m.edsoo.ru/7f43alac
60 [TapaGoia, KOOPAMHATHI BEPIIMHBI bu6muoreka [JOK
mapaboJIbl, OCh CHMMETPHH TTapadoJIbI https://m.edsoo.ru/7f43a31e
61 [TapaGoia, KOOPAMHATHI BEPIIHBI bubmuotexa [IOK
napaboJibl, OCb CHMMETPHUH MapadoJIbl https://m.edsoo.ru/7f43a526
62 [Tapabo:a, KOOpIMHATHI BEPIIUHBI
napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl
63 I'paduku pynkmii: y=kx, y =kx + b,

Fk/X, FX3, Y=VvX, y:|X|




I'paduxu pynkmmit: y = kx, y=kx + b,

64
y=k/X, y=x°, y=vX, y=[X|
65 I'paduku pynkmmit: y = kx, y=kx + b,
Fk/x7 FX:’,’ y:VXJ y:|X|
66 I'paduxu pynxmmii: y =kx, y=kx + b,
y=k/X, y=x°, y=vX, y=[X|
67 I'paduku pynkuumii: y = kx, y=kx + b,
y=k/X, y=x°, y=vX, y=[X|
68 I'paduku pynkuumii: y = kx, y=kx + b,
y=k/x, y=x*, y=vx, y=[x|
" " bubnuorexa [IOK
69 KonTponbnas pabota no teme "®OyHKIMH https://m.edsoo.ru/7f43abg4
70 [ToHATHE YNCIIOBOM MOCIEA0BATENILHOCTH bubmorexa LIOK
a https://m.edsoo.ru/7f43e6¢c6
3aaHue 1ocae10BaTeIbHOCTH
71 eKyppeHTHOH GopmyIoii u popmyioit N-ro brbmmorexa [TOK
PEIYPP Py Py https://m.edsoo.ru/7f43ebda
qjieHa
7 Apudmerrueckas U reoMeTpuyecKas bubmmnoreka HOK
MpOrpeccuu https://m.edsoo.ru/7f43ed7e
73 Apudmerndeckas u reoMeTpudecKas bubmuorexa [IOK
MPOTPECCUU https://m.edsoo.ru/7f43f3b4
®opmyJibl N-TO WieHa apu(PMETUYECKON U
74 reoi)/lez NYECKOU Ipor I;c::il)dﬁ CYMMBI bubmorexa [IOK
P porp &Y https://m.edsoo.ru/7f43f58a
MEPBbIX N YWICHOB
®opmyIbl N-To wieHa apuPpMeTHUeCKO 1
. . bubnuoteka [JOK
75 reOMEeTPUYECKOM Mporpeccuii, CyMMBbI

MECPBLIX N 4JI€HOB

https://m.edsoo.ru/7f43ef2c




dopMyibl N-To YieHa apuhMEeTUIECKON U

76 reOMETPUYECKON IIPOrPECCU, CYMMBI bubmiorexa LIOK
p porp e https://m.edsoo.ru/7f43f0c6
MEePBbIX N YICHOB
dopMyibl N-To YieHa apuhMEeTUIECKON U
77 TeOMETPUYECKON IIPOTrPECCUIL, CYMMBI bubmiorexa LIOK
p porp -y https://m.edsoo.ru/7f43f72e
MEePBBIX N YWICHOB
Dopmyisl N-To WieHa apudpMETHUECKON U
78 reoi)/[ez WYECKOI Ipor 20((:11)/1171 CYMMBI Bubmaorexa HOK
P porp e https://m.edso0o.ru/7f43f8a0
MEePBBIX N YICHOB
N300paxkeHne WICHOB apuPMETHISCKON U
79 r€OMETPUYECKON ITPOrPECCU TOUKaMH Ha
KOOPJAMHATHOW INIOCKOCTH
N300paxkeHne WICHOB apu(PMETHISCKON 1
80 reOMETPHUECKON MPOTPECCHi TOUKaMU Ha
KOOPJMHATHOM TNIOCKOCTH
81 JIMHENHBIN U HKCIIOHEHIMAIIBHBIA POCT
bubmmoteka IIOK
82 CII0KHBIE POLIEHTEI
pon https://m.edsoo.ru/7f43fe0e
bubmmoteka IIOK
83 CII0KHBIE IPOLIEHTEI
pont https://m.edsoo.ru/7f4401a6
84 KonrtponsHas pabora o teme "Yucnossie bu6muoreka [JOK
MOCJIEOBATEIHHOCTH " https://m.edsoo.ru/7f44048
[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITHUS
85 3HaHUM. 3aMKcCh, CPaBHEHHE, ICUCTBUS C

NeWCTBUTENbHBIMU YMCIIAMH, YUCIIOBas
npsimMast




HOBTOpCHI/IC, O606H.[CHI/I€ n cucreMaru3anusa

86 3HaHui. [IporeHTsl, OTHOIICHUS,
MIPOIOPIIUN
[ToBTOpenue, 0000IICHNE B CUCTEMATH3ALHSI
87 3HaHui. OKpyrieHue, npulInKeHHE,
OLICHKa
[ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMATH3AIUS
. bubnuorexa [IOK
88 3HaHWii. Pernienne TekCTOBBIX 3a1a4
https://m.edsoo.ru/7f443b12
apu(pMETHYECKHM CIIOCOOOM
[ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMATH3AIUS
. bubnuorexa [IOK
89 3HaHWU. PenieHne TeKCTOBBIX 3a1a4
https://m.edsoo.ru/7f443cd4
apu(METHYECKIM CIIOCOOOM
[ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMATH3AIUS
. bubnuoreka [{OK
90 3HaHWUU. PenieHne TeKCTOBBIX 3a1a4
https://m.edsoo.ru/7f443fea
apumeTnyecKkuM crnocodom
[ToBTOpEeHue, 06001IeHNE U cUCTeMaTH3allus
. bubnuoreka [{OK
91 3Hanuil. [IpeoOpa3oBanue anredpanyeckux
_ https://m.edsoo.ru/7f4441ca
BBIPKCHUH, TOMTYCTUMBIC 3HAYCHHS
[ToBTOpEeHue, 06001IeHNE U cUCTEMaTH3aIUs
. bubmuoreka [IOK
92 3Hanuil. [IpeoOpa3oBanue anredpanyeckux
N https://m.edso00.ru/7f444364
BBIPXKEHUH, TOMYCTUMbIE 3HAYCHHSI
[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITHIS
. bubnuoteka [JOK
93 sHaHui. [IpeoOpazoBanue anreOpandeckux
9 https://m.edsoo.ru/7f4446f2
BBIPXKEHUH, TOMYCTUMbIE 3HAYCHHSI
[ToBTOpeHME, 0000IIIEHNE U CUCTEMATH3AITHIS
. bubmuoreka [{OK
94 3HaHui. [IpeobpazoBanue anredGpandecKux

Bprﬂ)KCHHfI, JOIMYCTUMBIC 3HAYCHHA

https://m.edsoo.ru/7f444a94




HOBTOpeHI/IC, O606H.[CHI/IC n cucreMaru3anusa

95 3HaHui. OyHKIUU: HOCTPOEHUE, CBOMCTBA 1 bubmiorexa LIOK
+ O YHRUHIH: . p ’ https://m.edso00.ru/7f444c56
M3YYEHHBIX (PYHKIIHIA
[ToBTOpEeHME, 0000IIEHNE U CHCTEMATU3aIIUs
96 3HaHuN. OYHKIUA: [IOCTPOEHIE, CBOUCTBA 1 bubmiorexa LIOK
 OYHRHHI . P ’ https://m.edsoo.ru/7f444f44
M3YYCHHBIX (pyHKIHH
[ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMATH3AIUS
97 3HaHuN. OYHKIUH: IOCTPOEHUE, CBOUCTBA 1 Bubmaorexa HOK
 OYHRHHIT . P ’ https://m.edsoo.ru/7f44516a
W3YUYCHHBIX (DYHKITHI
[ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMATH3AIUS
98 sHaHuil. DyHKIUU: TOCTPOEHUE, CBOICTBA 1 Bubmuorexa LIOK
s T p ’ https://m.eds00.ru/7f4452e6
M3YYEHHBIX (PyHKITHIA
[ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMATH3AIUS
99 3HaHui. ['padudeckoe pemeHue ypaBHeHHMA 1 bubmorexa [JOK
P p yp https://m.edsoo.ru/7f445516
W UX CUCTEM
[ToBTOpEeHue, 06001IeHNE U cUCTeMaTH3allus
100 3HaHuil. ['papuueckoe penieHre ypaBHeHUH 1
W UX CUCTEM
101 HToroBast KOHTpOJIbHASA paboTa
102 O000111eHIE U CUCTEMATH3AIIU 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJbTara
1 Yucna u BBIYUCIEHUS
11 BbimonHsATh, coderas  yCTHblE M NHCbMEHHBIE  IPUEMBIL,
' apudMeTHuecKue NeicTBUA ¢ pallMOHAILHBIMU YHCIIaMHU
HaxonuTe  3HAa4YeHMs  YUCIOBBIX  BBIPQKEHUH,  MPUMEHSTbH
1.2 pa3Ho0Opa3HbIe CIIOCOOBI U TPUEMBI BBIYHCIICHUS 3HAYCHUN JPOOHBIX
BBIp@)KEHUI, cofiepxKalux OObIKHOBEHHbBIE U JIECATUYHbIE JpoOu
[Tepexogute oOT oxHOM QopMbl 3amucu 4yMcen K Apyrou
13 (mpeoOpa3oBbBIBaTh  JECATUYHYIO  JOpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYI0 B JIECATUYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO
JIECATUYHYIO IPOOb)
1.4 CpaBHUBATH U YIOPAIOUYMBATH PallMOHAIbHbBIE YHCIIA
1.5 OxpyriaTh uncna
BBINONHATE NPUKUIKY U OLEHKY pe3yJbTaTa BBIYMCIEHUH, OLICHKY
1.6 3HAQYEHWM YHUCJIOBBIX BBIPDAXKCHUM. DBBINOIHATE JAEUCTBUSA  CO
CTENEHSIMH C HaTypaJIbHBIMU MOKa3aTeNIMU
17 [IpuMeHATh NpU3HAKU ACIMMOCTH, DPA3JIOKEHHE HA MHOXKHUTENIN
' HaTypaJIbHBIX YUCEl
Pemarp npakTHKO-OPUEHTHPOBAHHBIE 3a/ayd, CBSA3aHHBIE C
OTHOLIEHMEM  BEJIWYMH,  IPONOPLHMOHAIBHOCTBIO  BEIUYHH,
1.8 MPOLEHTAMH, WHTEPIPETHUPOBATh PE3YyNbTAaThl PEHICHHs 3aJad C
y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOWCTBAMHU pacCMaTPUBAEMBbIX
00BEKTOB
2 Anrebpanyeckue BbIpaXKeHHs
21 Hcnonb3oBaTe anreOpanyeckyl0 TEPMUHOJOTHIO M CHMBOJIMKY,
' MPUMEHSITH €€ B IPOLIECCe OCBOCHUSI yUeOHOr0 MaTepHrala




Haxomuts 3HaueHuss OYyKBEHHBIX BBIPAKEHUNW TpU 33JaHHBIX

22 3HAUEHUSX IEPEMEHHBIX
23 BeimonHATe mpeoOpazoBaHMs LEJNOTO BBIPAKEHHS B MHOTOWICH
' IPUBEJCHUEM MOAO0OHBIX ClIaraéMbIX, PACKphITHEM CKOOOK
BBINOIHATE YMHOKEHUE OJHOWIEHA HA MHOTOWIEH M MHOTO4JIEHA Ha
2.4 MHOTOWJIEH, HPUMEHATH (OPMYNBI KBaJIpara CyMMBbl M KBajapaTa
pa3HOCTH
OcCylecTBIATh  pa3lOKEHUE MHOTOWICHOB HA MHOXUTEIH C
2.5 MIOMOIIBIO BEIHECEHUS 32 CKOOKU OOIIEr0 MHOXKHUTEJIS, TPYIITUPOBKH
cJlaraeMblx, IPUMEHEHUs (POPMYJT COKPAILEHHOTO YMHOXKEHHUS
26 [TpumeHsTH NpeoOpazoBaHKsi MHOTOUJIEHOB ISl PELICHUS Pa3IMYHBIX
' 3a]1a4 U3 MaTeMaTUKU, CMEXKHBIX [IPEIMETOB, U3 pealbHON PAKTUKU
97 Hcnonp30BaTh CBOMCTBA CTENEHEW C HATYPAIbHBIMU I1OKA3aTEJsIMU
' JUTSL Ipe00pa3oBaHus BHIPAKCHUI
3 YpaBHEHUS U HEPABEHCTBA
Pemate nuHEHHBIE ypaBHEHUS C OJHOM IEPEMEHHOW, NPUMEHSA
3.1 IIpaBWJIa IEPEX0/1a OT UCXOJHOIO YPABHEHUS K PABHOCUIBHOMY €MY.
ITpoBepsTh, SIBISETCS JIM YUCIIO KOPHEM YpaBHEHUS
3.9 [IpumensTp rpaduveckue METOAbl TPU PEIICHUH JIMHEHHBIX
' YPaBHEHUH U UX CUCTEM
33 [TonGupars mnpuMepsl Hap 4YHCEN, SBISIOLUIMXCS  pELIEHuEM
' JMHENHOT0 ypaBHEHUS C JIByMS IEpEMEHHBIMU
CTpouTh B KOOPIMHATHON INIOCKOCTH I'pauK JIMHEHHOTO ypaBHEHUS
3.4 C ABYMs NIEPEMEHHBIMU; MOJIb3YACH I'paUKOM, TPUBOJUTH IPUMEPHI
pEIIEeHNs] ypaBHEHUS
35 Pemate cucrteMbl BYX JIMHEWHBIX ypPaBHEHHH C  JByMs
' MIEPEMEHHBIMH, B TOM YHUCIIe TpaduyecKu
CocTaBnsTh U peniaTh JUHEHHOE YpaBHEHHUE WM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHHUH 110 YCIOBHIO 33Ja4d, UHTEPIIPETUPOBATh B COOTBETCTBUH
C KOHTEKCTOM 3a/1a4H MTOJIYYEHHBIN pe3yiabTaT
4 Koopaunats! u rpapuku. OyHkimm
N3o00paxath HA KOOPIWHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIUE
4.1 3aJJaHHBIM KOOpJAMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbI, 3alMChIBATh

YHUCJIOBBIC ITPOMEKYTKHU Ha anre6pa14qec1<0M SA3BIKE




42 OTMmedaTh B KOOPAMHATHOM IUIOCKOCTH TOYKM IO 3aJaHHBIM
' KOOp/AWHATaM
13 CrpouTts rpaduku TMHEHHBIX GyHKIUNA. CTpOUTh rpaduK QYHKIUHN Y
' = [x|
OnuceiBaTh ¢ MOMOIIBI0 (PYHKINUNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
4.4 BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSIHHE, LEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOIUTEIBHOCTD, BpeMsi, 00BEM pabOThI
4.5 Haxonuth 3HaueHHE QyHKIIUU 110 3HAYEHUIO €€ apryMeHTa
[Tonumarps rpaduueckuii crmoco0 TMpencTaBiICHUS M aHalu3a
4.6 uHpOpMAaLIMK, W3BJIEKATh M HHTEPIPETUPOBATh HWH(POPMAIMIO U3
rpauKoOB pealbHbIX MPOIECCOB U 3aBUCUMOCTEH
8 KIIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NpoBepsieMoro .
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus
pe3yJbTara
1 Yucna v BBIYUCICHUS
Hcnonp3oBaTh  HaudajbHBbIE  MPEACTABICHUS O  MHOXKECTBE
11 NEHCTBUTENEHBIX YUCEN ISl CPABHEHUS, OKPYTJICHHS U BBIYHCIICHUH,
' n300pakaTh JEMCTBUTENBHBIE YHUCIIAa TOYKAMU Ha KOOPIWHATHOM
IPSAMOM
[IpuMeHSATh TOHSATHE AapUPMETHYECKOTO KBAJIpaTHOTO KOPHS,
12 HaXOJUTh KBAJpaTHblE KOPHM, HCIOJIB3YSl NPU HEOOXOJUMOCTH
' KaJIbKYJISITOP, BBITIOJTHATH npeoOpa3oBaHus BBIpaKEHUH,
coJiepKallX KBaJpaTHbIe KOPHH, UCTIONb3Ysl CBOWCTBA KOPHEH
13 Vcnonb3oBaTe 3amucd OONBIIMX M MaJbIX YHCEN C IOMOIIBIO
' JeCATUYHBIX Ipo0ei u cTeneHeit uncna 10
2 Anrebpanyeckue BbIpaKeHHs
[TpuMeHATh MOHATHE CTENEHHM C IIEeJbIM IOKa3aTeseM, BBIIOIHSITH
2.1 peoOpa3oBaHus BBIPAKEHUH, COAEpKAIIUX CTEHNEHU C LEIbIM
rokasaresuem




2.2

BBITTONMHATE  TOXIECTBEHHBIE TMPEOOpPa30BaHUSA  pallMOHATBHBIX
BBIPQKEHUI HA OCHOBE NPaBWJI JACHUCTBUM HaJ MHOTOWICHAMU H

anreOpanvdecKuMHu JIpoOsSIMH

2.3

PaCKJ'IaI[BIBaTB KBaI[paTHBIﬁ TpéX‘IJ'IeH Ha MHOXXHTCIIN

2.4

3.1

3.2

3.3

[TpumensTh peoOpa3oBaHUsl BHIPAKEHUHN /ISl PELICHUs Pa3IMYHbIX

3a/1a4 U3 MaTEeMaTUKH, CMEXHBIX IIPEAMETOB, U3 PEAIbHON ITPAKTUKHU
YpaBHEHMS U HEPABEHCTBA

Pemate JsMHEVHBIC, KBaJpaTHbIE YpPAaBHEHUS M palUOHAJIbHBIC
YPaBHEHHs, CBOJALIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C IBYMs

MNEPCMCHHBIMU

IIpoBoauTh mpOCTEMIINE HCCIECNOBAaHUS YPAaBHEHMH M CHCTEM
yYpaBHEHHW, B TOM UYHCIE€ C TPUMEHEHHEM TIpadUIeCKUX
npecTaBieHu (ycTaHaBIMBATh, UMEET JIM ypaBHEHUE WIM CHUCTEMa

YpaBHEHUM pEllIeHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE)

[lepexomuTh OT cioBecHOW (QOPMYIHMPOBKM 3amaunm K &
anredpanvyeckoil MOAeNu ¢ OMOIIbIO COCTaBJICHHS YpaBHEHHS N
CHUCTEMbI ypaBHeHI/If/'I, HHTCPIIPETUPOBATL B COOTBCTCTBHUHU C

KOHTCKCTOM 3aJ1a4H HOJ'Iy‘-I@HHLIﬁ pe3yiibTaTt

3.4

4.1

4.2

IIpuMeHATh CBOMCTBA YHUCIIOBBIX HEPAaBEHCTB I CPaBHEHHS,
OLICHKH, peIIaTh JIMHEHHBIE HEPABEHCTBA C OJHOW NIEPEMEHHON U MX
CHCTEMBI, 1aBaTh rpah)uuecKyro MILUTIOCTPALINIO MHOKECTBA peIlIeHH

HEpPABEHCTBA, CUCTEMbI HEPABEHCTB
OyHKIMU
[TonuMate W HCMONB30BaTh (YHKIIMOHAIBHBIE TOHATHUS U SI3BIK

(TepMHHBI, CUMBOJIMYECKHE OOO3HAYEHUs), OINpPENENATh 3HAYCHHE
(GYHKIIMY 110 3HAYEHUIO apryMEHTa, ONPEJeNsITh CBOCTBA (DyHKLIUU
o e€ rpaduky
Crtpoutb rpaduku 3J€MEHTapHBIX PYHKIMH BHUJA:

y=k/x

k/x




, Y =X2, Y = X3, Y = |x|, onuChIBaTh CBOMCTBA YNCIOBOW (HYHKIIMH TIO €€
rpaduky

9 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHHUS OCHOBHOM
NpoBepPsIEeMOro .
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs
pe3yjabTara
1 Yucna v BBIYUACIICHUS
11 CpaBHMBaATh U yNOPSAAOYMBATH PALMOHAIBHBIE U HpPpPALMOHAJIbHbBIC
' qyucia
BrimonusaTe apudmeTHueckue 1eHCTBUS ¢ palliOHATbHBIMU YUCIaMH,
1.2 coYeTasi yCTHbIE U MUCbMEHHBIE MPUEMBI, BBIIIOJIHATH BBIYMCIICHUS C
MppalrOHaJIbHBIMA YHCIIAMHU
13 HaxonuTe 3HaueHUs CTENEHEW C LENbIMU MOKa3aTeIs MU U KOPHEH,
' BBIYMCIISATh 3HAYCHUS YUCIOBBIX BBIPAKECHUN
14 OKpyrnaTh  ACHCTBUTEIBHBIE  YHUCIA, BBINOJIHATH  HPUKUIKY
' pe3yJibTaTa BEIYMCIEHUN, OUEHKY YHCJIOBBIX BBIPAXKEHUI
2 VYpaBHEHUs U HEPABEHCTBA
”1 Pemate nMHEiHBIE W  KBaJApaTHbIE YpPaBHEHHUs, YpaBHEHUS,
' CBOJISIIMECS K HUM, TPOCTEHIIIHE JPOOHO-pallMOHAIbHBIE YPaBHEHUS
Pemate cucTemsl IByX TMHEHHBIX YPAaBHEHHM C JBYMS IEPEMEHHBIMU
2.2 Y CUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJTHO YPaBHEHUE HE SABIISIETCS
JIMHEVHBIM
Pemarh TekcTOBBIE 33a4K aNreOpandeckuM CrocoOOM ¢ TTOMOIIbIO
2.3 COCTAaBJICHUSl YPAaBHEHUS WIM CHCTEMBI JIByX YPAaBHEHUH C JBYMs
MEPEMEHHBIMU
[IpoBOAUTHE MPOCTEUIINE HCCICIOBAHUS YPABHEHHM M CHUCTEM
” ypaBHEHHN, B TOM 4YHCI€ C NPUMEHEHHEM TpapUuUIecKux
' MIPEACTABICHUN (HANpuUMep, yCTaHABIMBATh, UMEET JIM YpaBHEHUE
WJIU CUCTEMa YPaBHEHHM PEIICHUSs, €CJIM UMEET, TO CKOJIBKO)




2.5

2.6

Pemate JMHEHHBIE HEPaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA,
n300pakaTh pelIeHNne HEPAaBEHCTB Ha YNCIIOBOM NPSIMOM, 3aIIUChIBATh

PEIICHUE C ITIOMOIIIBIO CHUMBOJIOB

Pemrate cumcTeMBl JTMHEHHBIX HCpPaBCHCTB, CUCTEMBLI HEPABCHCTB,
BKJIIOYAOOIKME KBaApaTHOC HEPaBCHCTBO, I/1306pa)KaTb pEeIICHUE
CHUCTCMbI HCPABCHCTB HaA YHCIOBOM HpSIMOfI, 3aIlIMCbIBAaTh PCIICHUC C

IIOMOIIbIO CHUMBOJIOB

2.7

Hcmons3oBaTh HEPABCHCTBA IIPH PCIICHUHN PA3JIMYHBIX 3a1a4

OyHKIMU

3.1

3.2

PacriosnaBate  QyHKIMHM ~ W3ydyeHHBIX  BHJIOB.  [lokasbIBaTh
CXEMAaTUYECKH pPACMOJOKEHHE Ha KOOPAMHATHOW IUIOCKOCTH
rpadpukoB Qyukumii Buma: =KX, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCUMOCTH OT 3Ha4eHUH K0d3(PHUIIMEHTOB, ONMUCHIBATH CBOWCTBA
byHKUIMMA

[Toka3biBaTh CXEMaTHUYECKH PACIONIOKEHHE Ha KOOPIWHATHOU
IUIOCKOCTH TpadukoB GyHKUMH Buga Y = VX, Y = |X| 1 ONUCHIBATH

CBOICTBA PYHKIUH

3.3

Crpouth M u300paXkaTh CXeMaTW4YeCKH Tpa(uKH KBaJAPATHYHBIX
(GyHKIMI, ONKMCHIBaTH CBOMCTBA KBaJpaTMUYHBIX (QYHKIHMM MO HX

rpadukam

3.4

Pacno3naBaTh KBaJpaTH4HYIO0 (QYHKIHUIO MO (Gopmyse, MPUBOJIUTH
INpUMEphl KBaJIpaTUYHBIX (PYHKIMH U3 peanibHOM JKHU3HM, (U3MKH,

reoMeTpUn

Apudmerndeckasi U reoMeTpUUYeCcKas IpOrpeccuu

4.1

4.2

Pacno3HaBaTh apu(MeTHUECKyl0 U TE€OMETPUYECKYIO INPOTrPecCUU
TP Pa3HBIX CIIOCO0ax 3aqaHus

BBINONHATE BBIYMCICHUS C UCIOJNb30BaHUEM (opMyd N-To dieHa
apupMeTHUYECKOil ¥ TEOMETPUUYECKON MPOTrPeCcCHii, CyMMBI MEPBBIX N

YJICHOB

4.3

I/I306pa>1<aTL YJICHBI IOCICa0BATCIBHOCTHU TOYKaMHU Ha

KOOPJAWHATHOU INTIOCKOCTH




4.4

Pemiate 3aaa4u, CBA3aHHBIC C YMCJIOBBIMHU ITOCJICA0OBATCIBHOCTAMU, B
TOM YHCJIC 3aJa4yu U3 peanLHoﬁ KHU3HHU (C HCIIOJIB30BaHHUEM

KaJIbKYJIATOPA, U(GPOBHIX TEXHOJIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Uucna 1 BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE M JIECATHYHBIC, IEPEX0/] OT OJHON (OPMBI 3aMUCH
1.1 napoOeit k npyroi. IloHsATHE palMOHAIBHOIO 4YMCIA, 3alMCh, CPaBHEHUE,
YIOPAIOYMBAHUE PALIMOHAIBHBIX YHACEI
19 Apudmerndeckue AeCTBUS C pallMOHATIBHBIME YMCIIaMu. Pemenne 3a1aq u3
' peanbHON NPAaKTUKU HA YaCTH, Ha IpoOH
13 Crenenb C HaTypajJbHBIM IIOKa3aTelleM: ONpeZesieHHe, MpeoOpa3oBaHUe
' BBIPAKEHUI HA OCHOBE ONPEENICHNUS, 3aIIUCh OOJIBIINX YUCEI
w [IponeHTsl, 3amuch NPOLEHTOB B BUAE ApoOU U IpoOU B BHUJE MPOLIEHTOB.
' Tpu OCHOBHBIE 33]1a4M HA IPOLEHTHI, PELICHUE 3a]1a4 U3 PEATbHON IPAKTUKU
L5 [IppuMeHeHHEe TNPU3HAKOB JEIMMOCTH, pa3JIOKEHUE HA MHOXKHUTEIH
' HaTypaJIbHBIX YUCEIl
16 PeanbHple  3aBHMCMMOCTHM, B TOM 4YHciae IHpsMas U oOparHas
' MPONOPLIHNOHAIBHOCTH
2 Anrebpanyeckue BbIpaXKEHUS
51 [IepemeHHBIE, UNCIOBOE 3HAUYECHUE BBIPAKEHNUS C IEPEMEHHOM. JlonycThMBIE
' 3HA4YEHUS [IEPEMEHHBIX
25 [IpencraBienyre 3aBUCUMOCTH MEX]y BEJIMYMHAMH B BHAE (DOPMYIIBI.
' Beruucnenus no popmynam
23 IIpeoOpa3oBanue OYKBEHHBIX BBIPAXEHHUH, TOXKAECTBEHHO paBHbIE
' BBIPAKECHUS
2.4 CBoliCcTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEIEM
25 Opnowienbl 1 MHOTouIeHbl. CTeneHs MHOTOWIeHa. CoKeHne, BHIYUTaHNUE,
' YMHOKE€HHE MHOT'OUYJICHOB
@opMynbl  COKpPALIEHHOTO YMHOMKEHMs: KBaApaT CyMMBI U KBaapar
2.6 pazHoctu. dopmyna pa3HOCTH KBaapaToB. Pas3nokeHWe MHOrO4JIEHOB Ha
MHOXUTEIN




3 YpaBHeHHst
31 VYpaBHeHHe, KOpEHb YpaBHEHHUs, IpaBuwia MpeoOpa3oBaHUs ypaBHEHUS,
' PaBHOCUIILHOCTh YPaBHEHUMU
3.2 JIuHeitHOE ypaBHEHHE C OJIHOW IMEPEMEHHOM, YUCIO KOPHEW JIMHEWHOrO
' ypaBHEHUS, PEUICHUE JTUHEUHBIX YpaBHECHUN
33 CocraBiieHue ypaBHEHUH M0 YCIOBHIO 3a7aui. Pernienre TeKCTOBBIX 3a/1a4 €
' IMOMOIIBIO YPABHEHUI
3.4 JIuneiiHOe ypaBHEHUE C ABYMS IIEPEMEHHBIMU U €T0 TpaduK
CucreMa JBYyX JMHEMHBIX YpaBHEHHH C JBYMs INEpeMEHHbIMU. Perienue
3.5 CHCTEM ypaBHEHHH crlocoOOM MOoACTaHOBKH. [IpuMephl peneHns TeKCTOBBIX
3a/1a4 ¢ MOMOIIIbIO CUCTEM YpaBHEHUN
4 Koopaunats! u rpapuku. OyHkuuu
4.1 Koopaunara Touku Ha psamMoit
42 UucnoBsie MPOMEXKYTKH. PaccTosHrue Mex 1y AByMs TOUKaMU KOOPIMHATHON
' psAIMOM
13 [IpsmoyronpHas cuctema koopauHat, ocu OX u Oy. Abcuucca u oparHATa
' TOUYKH Ha KOOPJMHATHOH IIIOCKOCTH
14 [Tpumeps! rpadukos, 3aganHbIx Gopmynamu. UreHne rpadukoB pearbHBIX
' 3aBUCUMOCTEHN
4.5 Ionsarue gpynkuuu. I'papux pynkuuu. CroiicTBa QyHKIHIA
4.6 JIuneitnas pynxuus, e€ rpapuk. I'padux GyHxnmm y = [x|
47 I'papuueckoe pemieHHe JTUHEWHBIX YpaBHEHUH M CHCTEM JIMHEMHBIX
' YpaBHEHHU
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Yucna v BBIYUCTIEHUS
11 KBanpatusiit kopeHb u3 uyucna. [loHstue 00 uppalMoHaIbHOM YHCIIE.
' JlecsaTUuHbIe TPUOJINKEHUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apumeTHyecKHMX KBAJpPAaTHBIX KOPHEH M MX MpHUMEHEHHE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BBIpAYKEHU I u BBIUHCIICHUSIM.
JleficTBUTENIbHBIE YHCIIA




9 KITIACC

1.3 CreneHb ¢ 1enbIM MokaszaTesieM u €€ cBoiicTBa. CTaHIapTHAs 3aliCh YUCia
2 Anrebpanyeckue BoIpaKeHUS

21 KBampatuelii  TpéxuseH, pas3iokKeHHEe KBaJpaTHOro TpEXuieHa Ha
' MHOXKHUTEIN

2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO aJireOpanveckor qpoou

2.3 CrnoxeHue, BBIYUTAaHHE, YMHOXKECHHE, JICTICHUE alnreOpandeckux Ipoodei

2.4 PanmionansHbIE BRIp@KEHUS U UX TIPEOOpa3oBaHue
3 YpaBHEeHUs U HEPABEHCTBA

31 KBanpatHoe ypaBHeHue, ¢opMyna KOpHEH KBaJpaTHOrO ypaBHEHHS.
' Teopema Buera

3.2 Pemenue ypaBHeHMi, CBOOAIIMXCA K JUHEWHBIM U KBAIPATHBIM

3.3 [Ipocreiimme ApoOHO-paMOHATIBHBIC YPAaBHEHHS

I'paduueckas nHTEpIpETAIUS YPABHEHUH C ABYMS IEPEMEHHBIMU U CUCTEM
3.4 TUHENHBIX YpaBHEHUI ¢ IBYMS MepeMeHHbIMU. [IprMepsl pemenus cucteM
HEJIMHEWHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMH

3.5 Pemennie TeKCTOBBIX 33724 anredpandeckuM crnocodom

3.6 UucnoBbie HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHCTBO ¢ 0/1HOM TTepeMEHHOM

3.8 PaBHOCMIIBHOCTD HEPABEHCTB

3.9 JInneliHbIe HEPABEHCTBA C OJJHON IIEPEMEHHOU

3.10 CucreMbl TUHEMHBIX HEPABEHCTB C OJIHOM MepeMEHHON
4 OyHKIIUA

A1 [lonstne @ynkuun. OOIACTh ONpeAenaeHUs] WU MHOXECTBO 3HAYCHHM
' ¢ynkuuu. CrnocoOsl 3ajaHus QyHKIUN

4.2 I'padux ¢pynkuuu. UreHne cBOMCTB GyHKINHU MO €€ rpaduKy

4.3 ITpumeps! rpadukoB GyHKLINH, OTPAXKAIOLUINX PeaTbHbIE TPOLECCHI

4 @DyHKIUY, OINUCHIBAIOUINE NPSAMYI0 U OOpaTHYIO MPONOPLUOHAIbHbIE
' 3aBUCUMOCTH, UX TpapuKu

4.5 Oyukmmu y =Xx2, y = X?

4.6 Oyukuuu Y = [IX, Y = |x|

4.7 I'padmueckoe penienne ypaBHEHUN U CUCTEM ypaBHEHUI




Kon

IIpoBepsieMblii JJIEMEHT COePKAHUS

1 Yucna u BIYUCIECHUSA
11 PanmonanbHple uyucia, MppalMOHATIbHBIE YHUCIA, KOHEUYHblE M OECKOHEUYHbIE
' JECATUYHBIC TPOOH
MHOXKECTBO ~ NCUCTBUTENBHBIX  YHCEJ, JEHCTBUTEIBHBIE 4YHUCIA  KaK
12 OecKkOHEeuHble JecsATHYHble ApoOH. B3auMMHO OAHO3HAUYHOE COOTBETCTBUE
' MEXKJy MHOYKECTBOM JCHCTBUTEIBHBIX YUCEI W KOOPJAMHATHOM MPSMOM.
CpaBHEHHE 1EMCTBUTENBHBIX YUCEI
1.3 Apudmerndeckue 1eUCTBUS C ACHCTBUTEILHBIMHU YUCIAMU
W3mepenusi, npuOImKeHus, oueHKH. PazMepsl 00beKTOB OKPYKAIOILIET0 MUPA,
14 JUINTEJIBHOCTh TPOLIECCOB B OKpy»KatomeM mupe. [IpubnmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTH Npubamxenus. Okpyriaenue uncen. [Ipukuaka u oueHka
pe3ysbTaTOB BHIYUCIEHUIN
2 VYpaBHEHUs U HEpaBEHCTBA
2.1 VYpaBHEHUsI ¢ OAHON TEpEMEHHON
2.2 Jlunelinoe ypaBHeHue. Pernienne ypaBHeHuU, CBOAALIMXCS K IMHEHHBIM
2.3 KBanpartHoe ypaBHeHue. Pernienne ypaBHeHU, CBOIAIIMXCS K KBaJAPaTHBIM
24 buxBanpatHoe ypaBHeHue. IIpuMepsl pelleHus ypaBHEHUH TpPETbe U
' YETBEPTOU CTEIEHEH Pa3IOKEHUEM Ha MHOKUTEIIN
2.5 Pemenue 1po6HO-paliMOHAIBHBIX YpaBHEHHH
2.6 CucreMsl ypaBHEHUH
2.7 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €TI0 Tpauk
2.8 Pemienue cucteM AByX JTUHEHHBIX YpaBHEHUH ¢ ABYMS MEpEMEHHBIMU
29 Pemenne crucreM ByX ypaBHEHMH, OJJHO M3 KOTOPBIX JIMHEMHOE, a IpYyroe —
' BTOPOM CTEIEHU
2.10 I'paduueckas MHTEpIIpEeTALMs CUCTEMbI YPaBHEHHH € ABYMsI IEpeMEHHBIMU
211 Permienue TekCTOBBIX 33au aNredpandeckuM crocoOoM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne TMHENHBIX HEPABEHCTB C OJIHOM MEpEMEHHON
2.14 Pemenne cucreM JTMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHON
2.15 KBanparHble HepaBeHCTBa




['padmyeckas uHTEpIIpeTalvsi HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMS

2.16
NEPEMEHHBIMH

3 OyHKIIUN

31 KBangpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapaboma, KoopauHATHI
' BEPLIMHBI 1apaldoJibl, 0Cb CUMMETPUU IapadoJIbl

3.2 I'paduku pyrxuit y=kx, y=kx+b u ux cpoiictBa

3.3 I'paduku Gyrkiuit y=K/X, y = X’ 1 ux cBOMCTBa

3.4 I'paduxu QyHKIMI , 1 UX CBOICTBA
4 YucnoBblie OCIEI0BATEIBHOCTH

41 Onpeznenenue u crocoObl 3aJaHUs YUCIOBBIX MOCIEI0BATEIbHOCTEH. 3a1anne
' HOCJIEI0BATEIbHOCTH PEKYPPEHTHOM hopMysoit 1 popmMyIioif N-ro wieHa

42 Apudmernueckas mnporpeccuss. Popmynbl N-ro wieHa apUMeTHUEcKOi
' IPOTPECCUH, CYMMBI TIEPBBIX N YICHOB

43 I'eomerpuueckas mnporpeccuss. Popmyinbl N-ro wWieHa TI'€OMETPUYECKOU
' IPOTPECCUH, CyMMBI NIEPBBIX N YJIEHOB

14 N300pakeHre WiIeHOB apu(PMETHYECKOM M TEOMETPHUYECKOW MpOorpeccuit
' TOYKaMH Ha KOOPJAMHATHOM MIIOCKOCTU. JIMHEHHBIN U SKCIIOHEHIMATIbHBIN POCT

4.5 CJ10KHbBI€ MPOLEHTHI




IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsSIeMOro
TpeOoOBaHNS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
O0CBOEHHUS OCHOBHOI 00pa30BaTe/ibHOI NPOrPaMMbl OCHOBHOT'O
o0urero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATUSAMH: MHOKECTBO, IIOJMHOXKECTBO,
OIepalyy HaJ MHOXXECTBAMM;, YMEHUE OIEpUPOBATh IOHATHUAMMU:
rpad, cBs3HBIN rpad, nepeBo, HUKI, TPUMEHSITh UX MPU PELICHUH
3ajjay; yYMEHUE UCIOJIb30BaTh TIpaHUuecKkoe IpeJCTaBlICHHE
MHOXECTB JUIsl ONMCAHUs PEaJbHBIX IIPOLECCOB W SBICHUH, NpU

peUICHUHU 3a4a4 U3 APYTUuX y‘Ie6HHX npeaMETOB

YMeHue OIICPHUPOBATH HOHATUAMU: OIPCACIICHUC, aKCUOMA, TCOpEMaA,
A0Ka3aTCjIbCTBO, YMCHHC pacClio3HaBaTb MCTHUHHBIC MW JIOKHBIC
BbICKA3bIBAHUA, IMPUBOJAUTL IIPHUMCPBI MU KOHTPIPHUMEPBI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUA BBICKQ3bIBaHUH

YMeHue onepupoBaTh NOHATHAMH: HaTYpaJlbHOE YMCIIO, IIPOCTOE U
COCTaBHOE 4YHUCIIO, JEIMMOCTb HATYPaJIbHBIX YHCEJ, IPU3HAKU
JETUMOCTH, 1eJI0e YHUCI0, MOAYJb YUCIa, OOBIKHOBEHHAs! JIpo0b U
JecsiTUUHas ApoOb, CTAHJAPTHBIN BUJI YKCIIA, pallMOHAILHOE YHCIIO,
UppalMOHAIBHOE YHCIIO, apu(PMETHYEeCKUH KBaJpaTHBIM KOpEHbD;
YMEHHME BBINOJHATH JCHCTBUSL € UWCIaMM, CpPaBHUBAaTh W
YIOPSAOYMBATh 4YMCIIA, NPEACTABIATH YUCIA HAa KOOPAMHATHOU
HpsIMON, OKPYIJIATH YHUCIA; YMEHHUE JeNlaTh NMPUKUIKY U OLEHKY

pe3yibTara BBIUMCIICHU N

YMeHue onepupoBaTh NOHATUAMHU: CTENEHb C LEJBIM II0KA3aTeNeM,
apuMeTUIECKHUI KBaIpaTHBIN KOPEHb, MHOTOUJICH, alredpandeckas
Ipo0b, TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTENEeHH
OOJpIIIe €AMHUIBI, YMEHHE BBHITIOJHATH PAcU€Thl MO (QopMyIam,
npeoOpa3oBaHus UENbIX, IPOOHO-PAIMOHANBHBIX BBIPAXKEHUN W
BBIPAXKEHUI C KOPHAMH, PA3JIOKEHUE MHOTOWICHA HA MHOXUTEIH, B
TOM YHCJE C HUCHOJIb30BaHWEM (OPMYN Pa3HOCTH KBAAPaTOB H

KBaapaTa CyYMMbI U Pa3HOCTHU




YMeHue ornepupoBaTh MOHATUSMU: YHCIOBOE PAaBEHCTBO, YPABHEHUE
C OJHOM TNEPEMEHHOW, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; YMEHUE PEIlaTh JUHEHHbIE U KBAJIpaTHbIC ypaBHEHUS,
JIPOOHO-PAMOHABHEIC YPAaBHEHUS C OJTHON NEPEMEHHOU, CHCTEMBI
JIBYX JINHEWHBIX YPABHEHUH, TUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JIPOOHO-pAIlMOHAIBHBIE HEPABEHCTBA C OIHOU
MIEPEMEHHOM, B TOM YUCJIE IPU PELICHUH 3a/1a4 U3 IPYTUX IPEIMETOB
M TPAKTUYECKUX 3a7a4; YMEHHUE MCIOJIb30BaTh KOOPJIWHATHYIO
OPSIMYI0O U KOOPAMHATHYIO IUIOCKOCTH Ui M300pa)KeHUs pelieHui

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBarh NOHATUAMU: QYHKIUA, TpaduK QyHKIHH, HYIH
(GYHKIMM,  TPOMEXKYTKH  3HAKOIOCTOSHCTBA,  MPOMEXYTKH
BO3pacTaHMs, yOBIBaHUS, HAWOOJbIIEC W HAaWMEHbIIEE 3HAYCHHS
byHKIHIH; YMEHHE  OINEpUPOBATh  IMOHATHUSIMH: npsimast
POTIOPIMOHATILHOCTD, JINHEHHAsT PYHKIUS, KBagpaTHIHas (QyHKIHS,
oOpaTHasi NPONOPLUOHAIBHOCTH, Napaboia, rumepOoia; yMeHHe
ctpouth rpadukm  (GYHKOWH, WUCHONB30BaTh Trpadukd IS
OIIpE/ICTICHNs] CBOWCTB IIPOLECCOB M 3aBHCUMOCTEH, JJIS PEIICHHS
3a7a4 U3 JPYrux y4eOHBIX MPEIMETOB U PEaNbHON JKU3HU; yMEHHE

BbIpaXXaTb q)OpMy.HaMI/I 3aBUCHUMOCTU MCIKAY BCIIMYNHAMU

YMeHue  onepupoBaTh  IOHSTHUAMM: IIOCJIEI0BATENBHOCTD,
apugmernyeckas U TEOMETpUYECKass IPOrPecCUd; yMEHHE
UCIOJIb30BaTh CBOMCTBA MOCIENOBATENIbHOCTEH, (hOPMYIIBI CYMMBI U
o0IIero wieHa Npu PeLIeHUH 331ad, B TOM YUCIE 3aJad U3 JPyrux

y‘Ie6HLIX MNpeaAMETOB U peanLHoﬁ JKHN3HHU

YMeHue pemath 3aa4u pa3HbIX TUIIOB (B TOM YHCIIE Ha MPOIEHTHI,
IO W 4YacTd, JABIKEHHE, paboTy, IEeHY TOBapOB U CTOMMOCTH
MOKYTIOK M YCITyT, HAJIOTH, 3aJ]a4¥ U3 00JIaCTH YIIpaBICHUS JIMUHBIMU
U ceMeWHbIMH (UHAHCAMH), YMEHHE COCTaBISTh BBIPAKEHUS,
yYpaBHEHUS, HEPAaBEHCTBA M CHCTEMBI [0 YCJIOBHUIO 3aJ1ayH,
MCCJIEIOBATH MOyUYEHHOE PEIIEHUE U OLIEHUBATh MPABIONOA00HOCTh

MTOJIyYEHHBIX PE3YJIbTATOB
YMeHue onepupoBaTh NOHATUAMU: (UTYpa, TOUKA, OTPE3OK, Ipsimas,
ayd, JI0OMaHas, yrou, MHOI'OYTOJIbHUK, TPEYrOJIbHUK,

paBHOOEAPEHHBIH u PaBHOCTOPOHHUI TPEYTOJIbHUKH,




NPSIMOYTOJIbHBIN TPEYroibHUK, MeIuaHa, OUCCeKTpHuca M BbICOTA
TPEYroJbHUKA,  YETHIPEXYrOJbHMK,  Mapajuiejorpamm,  pomo,
OpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C NPOCTPAHCTBEHHBIMH (HUTypaMH;
YMEHHE peliaTh 3a/1adyd, B TOM YHUCIIE€ U3 MOBCETHEBHOM JKMU3HM, Ha
HaXO0X/I€HNE F€OMETPUUECKUX BEJIUYHUH C IPUMEHEHUEM U3YyUYEHHBIX

cBoMcTB (huryp u pakToB

10

VMeHHEe ONepHpoBaTh IOHATHSIMHU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh U MEPICHIUKYIISIPHOCTD MPSMBIX,
YroJl MEXIy TNPsIMBIMH, HEPICHIUKYISP, HAKJIOHHAS, MPOCKLUS,
nogodue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CHUMMETPHS
OTHOCHUTEJIPHO TOYKH U MPSIMOW; YMEHHE Paclo3HABATh PAaBEHCTBO,
CUMMETpHIO W momobue  ¢Guryp,  mHapaulelbHOCTh U

NEPNCHAUKYIIAPHOCTD IIPAMBIX B OKPY’KAarOIIEM MHUPE

11

VYMeHue onepupoBaTh NOHATHAMM: JUIMHA, PACCTOSHHUE, Yol
(BeMMYMHA yIJia, CHHYC U KOCHHYC yIJla TPEyroJIbHHKa), IIOIIA/b;
YMEHHUE OLICHUBATh pPa3Mepbl IPEIMETOB U OOBEKTOB B OKPYXKAIOILEM
MHUpE; yMEHHE TPUMEHSTH (QOPMYIBl IMEpPUMETpPa W IUIOMIAIH
MHOI'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH M IUIOLIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO MapajuiesienuIea; yMEHUE MPUMEHITh PU3HAKU
paBEeHCTBa TPEYTOJBbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopeMy Iludaropa, TpUTrOHOMETPUYECKHUE COOTHOIICHUS JUIS

BBIYMCJICHUA OJINH, paCCTOHHHﬁ, i (ONENEY

12

YMeHune wu300paxarb IJIOCKHE (Urypsl M HMX KOMOMHAIUH,
IIPOCTPAHCTBEHHbIE (UTYPHl OT PYKH, C MOMOUIBIO UYEPTEKHBIX
WHCTPYMEHTOB M DJIEKTPOHHBIX CpPEJICTB IO TEKCTOBOMY HIIU

CUMBOJIbHOMY OITMCAHUTIO

13

14

YMmenue ONCprupoOBaTh IMOHATUAMHU: MPAMOYrOJibHad CHCTCMaA
KOOpJAuHAaT, KOOpJAMHATBI TOYKH, BCKTOpP, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpPAa HA YHCIO, CKaJIAPHOC TIPOU3BCACHUC
BCKTOPOB;, YMCHHUC HCIIOJIB30BaThb BCKTOPbBI W KOOPJAWHATHI JJId
MNPEACTABJIICHUA JAHHBIX W PCHICHUA 3a1a4, B TOM YHCJIC U3 APYTUX

y4eOHBIX TIPEIMETOB U PEATbHON KU3HU

YMmenne ONneprupoOBaTh IMOHATHUAMU: CTOJIOMKOBBIE U KpPYTOBEIC

AuarpaMmebl, Ta6J'II/II_H:I, CpeaHee apH(bMeTqucxoe, MEIuaHa,




15

16

HauOoJibIlIee U HAaMMEHBIIIEe 3HAYCHMsI, pa3Max YHCIOBOTO Habopa;
YMEHUE W3BJIEKaTh, HMHTEPIPETUPOBATh M  IMPeoOpPa3OBBIBATH
MHPOPMAIIHIO, TIPEJCTABICHHYI0 B Ta0JMIaX W Ha JUarpamMmax,
OTPAXKAIOIIYIO CBOMCTBA U XapaKTEPUCTUKH PEATbHBIX MPOIECCOB U
SBIICHHWI; YMEHHE pACIO3HAaBaTh W3MCHUUBBIC BEIWYMHBI B

OKpYXaIoIIeM MHpPE

YMeHue onepupoBaTh MOHATUSMU: CIYYalHBIM OMNBIT (CIIy4alHBIN
AKCIIEPUMEHT), JJIEMEHTApPHOE COOBITHE (dJIEMEHTAPHBIA HCXOJ)
CIIy4aifHOTO OIBITA, CIYYailHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HAaXOAUTb BEPOSITHOCTH CIY4alHBIX COOBITHI B OMBITaX C
PaBHOBO3MOXHBIMU 3JICMEHTAPHBIMU COOBITHSIMU; YMECHHE PEIIaTh
3aJjaud METOJOM OPraHW30BaHHOrO Tepedopa U ¢ MCHOJIb30BaHHUEM
MpaBuja YMHOXKCHHUS; YMEHHE OIEHHUBATh BEPOSTHOCTH peaTbHBIX
COOBITHIA U SBIICHUI, MOHUMATh POJIb MPAKTHUUYECKU JOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITUHA B OKPYKAIOIIEM MHPE H B JKU3HH;
3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITHIi; 3HAKOMCTBO C

3aKOHOM OOJIBIITNX YKHCEN U €T0 POJIBIO B MAaCCOBBIX SABJICHUAX

YMeHue BbIOMpaTh NOAXOISAIINNA HW3YYEHHBIH METOJ Ul pPELICHUs
3a[]a4M, IPUBOJUTH IIPUMEPHI MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HH, PACIIO3HABATH IPOSBICHUE 3aKOHOB MATEMATUKHU
B HCKYCCTBE, OIIMCBIBATH OTJACIBHBIC BBIJAIOIINECS DPE3YJIBTATHI,
MIOJIy4eHHBIE B XOJ€ Pa3BUTHS MATEMATHKU KaK HayKH, IPUBOIUTH
IpUMEPBl  MAaTEeMaTUYECKUX  OTKPBITMM W HUX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON NCTOPHUH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D
11O MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA

1 Yucna u BIYUCIECHUSA

11 HarypanbHble u niensle yncia. [Ipu3Haky AeIMMOCTH LEIbIX YHCEell

1o OOBbIKHOBEHHBIE W JAECATUYHBIE  JpOoOU, TPOLEHTHl, OECKOHEUHbIE
' MEPHOINIECKHE TPOOH

13 PanyonaneHele umcna. ApudgMmeTnyeckue OIepalud ¢ palloHAIbHBIMU
' qucIaMu

14 JeiicTBuTenpHble uucia. ApudmeTruyeckue onepanuu ¢ JeHCTBUTENbHBIMU
' qUCIaMU

Le [TpubnnxEHHBIE BBIYMCICHMS, MpPaBUJIa OKPYIJIEHUsS, NPUKHUIKA M OLIEHKa
' pe3yibTaTa BBIYMCICHUN
2 Anrebpanyeckue BbIpaKeHUs

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

29 Crenenp ¢ nenbiM nokasateneM. CTeneHb € palMOHAIBHBIM I0OKA3aTENEM.
' CBoiicTBa CTENEHH

2.3 MHorousneHs!

2.4 AnrebGpanueckas ApoOb

”5 ApudpmeTnueckuii  KOpeHb  HaTypalbHOM  cTemeHu.  JleficTBus ¢
' apu(METHUYECKUMH KOPHSIMHU HATYpaIbHOH CTETICHN
3 VYpaBHEHUs U HEpaBEHCTBA

31 Llensie u apoOHO-panMoHaNbHBIE ypaBHEHHsA. CHCTEMBI UM COBOKYIHOCTH
' ypaBHEHUU

39 Llenbie U npOOHO-panOHAIbHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYIHOCTHU
' HEPaBEHCTB

3.3 Pemrenue TekcToBBIX 3ama4
4 YucnoBble OCIE10BATEIIBHOCTH

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEI0BATENLHOCTEH




Apudmernueckass u reoMmerpuueckas mporpeccurd. Dopmyna  CIOXHBIX

4.2
IPOLIEHTOB
S) OyHKIMU
OyHKIUsA, crnocodbl 3amanus  GyHKuMH. ['paduk  GyHknuu. OO6nacTh
OTIpesieNIeHus] U MHOXKeCTBO 3HaueHul ¢pynkunu. Hymu pynkun. [IpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMeXyTKM MOHOTOHHOCTH (YHKUMH. MakCUMyMBbl U
MUHMUMYMb! (QyHKuMU. HaunOosbliee m HauMeHbllee 3HadeHUE (QYHKLIHMU Ha
IIPOMEKYTKE
6 KoopanHaTsl Ha IpAMOM U TIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUTypsl 1 UX CBOICTBA
7.2 TpeyronbHUK
7.3 MHOroyroiabHIUKH
7.4 OKpy’>KHOCTb U KpyT
7.5 H3mepeHue reoMeTpu4ecKix BEIMYUH
7.6 BekTopsl Ha IIIOCKOCTH
8 BeposTHOCTh 1 cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pader




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTemartuka. Anrebpa: 7-i kiacc: 6a30BbIi ypOBEeHb: yUeOHHK; 15-¢
u3nanue, nepepaboranHoe MakaperueB FO.H., Munatok H.I'., Hemkos K.W. u
np.; noxa penakuuent TensikoBekoro C.A. AKIIMOHEpHOE 00IIECTBO
«3narensctBO «lIpocBemienue»

» Maremarnka. Anredpa: 8-it kimacc: 6a30BbI YPOBEHB: YUCOHUK; 16-¢
u3nanue, nepepadboranHoe MaxkaperueB FO.H., Munatok H.I'., Hemkos K.W. u
np.; nox peaakmnueit TenskoBckoro C.A. AKITMOHEPHOE OOIIECTBO
«3narenbctBo «IIpocBemienue»

» Maremartuka. Anrebpa: 9-i kitacc: 6a30BbIi ypOBEHB: yUeOHHK; 15-¢
u3nanue, nepepadboranHoe MaxkaperueB FO.H., Munatok H.I'., Hemkos K.W. u
np.; nox peaakuueit TensikoBckoro C.A. AKITMOHEpHOE OOIIECTBO

«3narensctBO «lIpocBemienue»

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

e (COOpHMK THUITOBBIX 3aJIaHUH JJISI TEKYIIETO OIEHUBAHUS 110 YIeOHBIM
npeameraMm «Martematuka u « MHpopmaTHKay : METOIUUYECKUE PEKOMEH AU
/ T.B. Pacramanckas, E.A. bapakosa, A.C. I'oponenckas. — M. : ®I'bHY
«MHCTUTYT coep)aHus U METOI0B 00y4ueHus», 2024 — 94 c.: u.

e (Cucrema OLICHKH JIOCTUKEHUN MIIAHUPYEMbIX TPEAMETHBIX PE3YyJIbTaTOB



ocBOeHMS yueOHOTo ipenmera «MaTtemarukay. Cpennee odiiee oopa3oBaHue :
meroanueckue pexkomermammu / J1.O. Pocnosa, E.E. Anekceea, E.B. by1iko,
N.N. Kapamosa ; nox pea. JI.O. Pocnosoit. — M. : ®I'BHY «HcTutyT
COJIep>KaHMs U METOZ0B 00ydeHus», 2024 — 37 c.: ui.

e (Cucrema OLICHKHU JOCTHUKEHUH TJIAHUPYEMBIX MPEAMETHBIX PE3YJIbTATOB
OCBOEHHMS yueOHoro npeamera «Maremarnka». OCHOBHOE 0011ee 00pa3oBaHHe
: Metoanueckue pexkomenaarnyu / JI.O. Pocrosa, E.E. AnekceeBa, E.B. bynko ;
noa penakuueid JI. O. Pocnosoil. — ®I'BHY «MHCTUTYT CTpaTeruu pa3BUTHs
obpazoBanus», 2023 — 48 c.: ui.

e JlocTueHHE METanpeIMETHBIX PE3yJIbTATOB B PaMKax U3y4YeHUS
MPEeMETOB MaTeMaTUYECKOro 0Jioka (OCHOBHOE 00I1Iee 00pa3oBaHue) :
Metoauueckue pexkomenaanuu / JI.O. Pocnosa, E.E. Anekceesa, E.B.
byuxo; oz pexn. JI.O. Pocnosoii. — PI'bHY «MHCTUTYT cTparernn
pa3BuTHs oOpa3zoBaHus», 2023 — 73 c.: ui.

e Maremaruka. Anrebpa. Meroanueckue peKOMeHIauu. 7-9 Kiacchl (K

yueOHuky Makapsiuea FO. H. uap.)

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET



Poccutickas anektponnas mkoma (POII) https://resh.edu.ru/

Ennnas xommekmus mudpoBeIx o0pa3oBaTeabHBIX pecypcoB http://school-
collection.edu.ru/

Mathigon: maremarudeckas miomaaka https://ru.mathigon.org/

VYuu.Py https://uchi.ru/
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