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HOACHUTEJBHASA 3AIINCKA

Anre0Opa sBJIS€TCS OJHUM M3 ONOPHBIX KYpCOB OCHOBHOTO 00IIEero oOpa3oBaHUs: OHA
o0ecreynBaeT U3yyeHue APYTrux AUCIUIUIMH, KaK €CTeCTBEHHO-HAYyYHOI'0, TaK U TYMaHUTApHOTO
LUKJIOB, €€ OCBOCHHE HEOOXOAMMO I MPOAOJDKEHUSI 00pa30BaHUs U B MOBCEAHEBHOMN JKU3HH.
PazButne y o0Oyd4alomuxcsi HAy4YHBIX NPEICTaBICHUA O MPOUCXOXKICHUH U CYIIHOCTU
anredpanyeckux abCTpakiuii, crmoco0e OTpaKeHHsT MaTeMaTUYeCKOW HayKoW SIBICHUH W
IIPOLIECCOB B MPUPOJIE U OOIIECTBE, POJIM MATEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM [MO3HAHUU
U B IPAKTHKE CMOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHSI M KAUECTB MBIILJICHUS,
HEOOXOMUMBIX [IJIsl ajanTalid B COBpeMEHHOM Iu(ppoBoM obmiectBe. M3yuenune anreOpsl
o0OecrieunBaeT pa3BUTHE yMEHHUs HaOIIOJaTh, CPAaBHUBATh, HAXOJIUTH 3aKOHOMEPHOCTH, TPeOyeT
KPUTUYHOCTH MBIIIUICHUSI, CIIOCOOHOCTH apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOU JEHUCTBUSA U
BBIBOJ/IbI, (POPMYJIMPOBaTh yTBepkaeHUsA. OcBoeHuEe Kypca ainreOpsl 00ecleurBaeT pa3BUTHE
JIOTUYECKOTO MBIIUIEHUSI OOYYalOIIMXCSA: OHU MCHOJB3YIOT JEAYKTHUBHBIE M WHIYKTHUBHBIE
paccyxaeHus, 0000IeHNe U KOHKPETU3AINI0, a0cTparupoBaHue u aHajnorut. O0yuenue anredpe
IpeIoiaraeT 3HaYUTENbHbI 00bEM CaMOCTOSITENILHOM JEATENbHOCTH O0YYaloIIUXCsl, TO3TOMY
CaMOCTOSITENIbHOE PELICHUE 3314 SBJIAETCS peau3aluei AeaTeIbHOCTHOTO NMPUHIUIA 00yYEeHMUS.

B ctpykType nporpammsel yueOHOTo Kypca «Asredpay s OCHOBHOTO 00Iero oOpa3oBaHMs
OCHOBHO€ MECTO 3aHMMAIOT COJIEPKATEIbHO-METOANYECKUE JUHUU: «YHcla U BBIYUCICHUSY,
«AJreOdpanyeckre BBIPAKEHUS», «YpaBHEHUsS M HepaBeHCTBa», «DyHkiuwm». Kaxgas u3z sTux
COJZIEpPKATEIbHO-METOIMUECKUX JIMHUM Pa3BUBACTCS HA NPOTSHKEHUU TPEX JIET U3Yy4EHHUs Kypca,
B3aMMOJICICTBYS C JPYTMMHU €ro JUHUsAMH. B Xozme u3ydeHus ydeOHOro kypca oOydaromuMmcs
MPUXOUTCS JJOTUYECKU PACCYK]IAaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBA3M ¢
3TUM B IMporpammy Yy4eOHOro kypca «Anredpa» BKIIOYEHbl HEKOTOPbIE OCHOBBI JIOTHKH,
MPEACTABICHHBIE BO BCEX OCHOBHBIX pazjenax MaTeMaTH4ecKoro oOpa3oBaHud W
CHOCOOCTBYIOLIUE OBJIAJICHUIO 00YYalOIIMMUCA OCHOB YHUBEPCAIBHOI'O MAaTEMAaTUYECKOTO SI3bIKA.
ConepxaTeIbHOH M CTPYKTYPHOM OCOOCHHOCTHIO y4eOHOro Kypca «Anredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapakKTep.

Conepxanue nMHUM «YKUCna 1 BBIYUCIEHUS» CIIY>KUT OCHOBOW JJISI NAJbHEUILIETO U3yYECHUS
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y O0YUaAIOUIUXCS JIOTMYECKOT0 MBIIIIIEHUS, (POPMUPOBAHUIO
YMEHHs T0JIb30BaThCsl aNTOPUTMaMHM, a TakKe NPUOOPETEeHUIO0 MNPAKTUYECKUX HABBIKOB,
HEOOXOUMBIX JUIsl TIOBCEHEBHOM XM3HU. Pa3BUTHE MOHATUS O YHMCIIE HAa YPOBHE OCHOBHOTO
oOmero o0pa3oBaHUs CBA3aHO C pPAUMOHAIBHBIMA M  UPPALMOHAIBHBIMH YU CIAMH,
(dhopMUpOBaHUEM TMPEJCTABICHUN O JEUCTBUTEIBLHOM YHCIIC. 3aBEPIICHUE OCBOCHUS YUCIOBOM
JUHUM OTHECEHO K CpeTHEMY 00IIeMy 00pa30BaHHUIo.

Copepxanue AByX anreOpandecKkux JIMHUN — « AnreOpandeckue BhIpaKEHUS» U «Y paBHEHHUS
Y HEPABEHCTBA» CHOCOOCTBYET (DOPMHUPOBAHHIO Yy OOYYaIOIIMXCS MATEMaTHYECKOTO armapara,
HEOOXOAMMOro [UIsl pelleHus 3a7a4 MaTEeMaTUKH, CMEXHBIX MPEIMETOB U MPAKTUKO-
OpPUEHTUPOBAHHBIX 3a7a4y. Ha ypoBHEe OCHOBHOIro 00Iero o0Opa3oBaHUsI Y4EOHBIN MaTepuai
IpyNNHUPYETCS BOKPYT palMOHAIBHBIX BBbIpaXeHHH. Anredpa JAEMOHCTpPUPYET 3HAuCHUE
MAaTE€MaTUKU KakK fA3bIKa JJI1 MOCTPOEHUS MAaTEeMaTHYECKHX MOJEJIEH, OMHMCAHMS IPOLECCOB H
ABJICHUM peajbHOro mupa. B 3amaum oOydeHus anredpe BXOIAT TakKe JajibHEllee pa3BUTHE
AIrOPUTMHYECKOTO MBIIIUIEHUSI, HEOOXOAMMOT0, B YACTHOCTH, JIJIsl OCBOCHUSI Kypca MH(POPMATHKH,



U OBJIaJICHUEC HaBBIKAMH JEIYKTHBHBIX paccyxieHuil. IIpeobpazoBanue CHUMBOJBHBIX (HOpM
CHOCOOCTBYET Pa3BUTHIO BOOOPAKEHHSI, CIIOCOOHOCTEH K MaTeMaTUYECKOMY TBOPUYECTBY.

ConepxaHue  (QyHKIUMOHAJIBbHO-TpaUuecKo  JIMHUM  HAllEJIGHO  HAa  TOJy4YeHHE
oOy4JaronMMuUCcs 3HaHUN 0 (PYHKIUAX KaK BaKHEHIIel MaTeMaTHYeCKON MOJAENHU JIJIsi ONMCAHUS U
UCCJIeIOBaHUS Pa3HOOOpa3HbIX MPOILIECCOB U SIBICHHM B mpupoie U obOmiectBe. M3yueHue
Marepuana CHOCOOCTBYET pa3BUTHUIO Yy OOYYarOIIUXCS YMEHHUS HCIOJIb30BATh pa3IMYHbIE
BBIPA3UTENbHBIE CPEJCTBA S3bIKA MAaTEeMAaTUKH — CIIOBECHbIC, CHUMBOJHWYECKHE, Tpaduueckue,
BHOCHUT BKJIaJl B (GOPMHUPOBAHKE MPEJICTABICHUN O POJIM MATEMATUKHU B Pa3BUTUU LIMBWIM3ALUU U
KYJbTYPBHI.

CornacHo yueOHOMY IJIaHy B 7-9 Kilaccax m3ydaercs yuyeOHbIN Kypce «Anredpa», KOTOPHIil
BKJIIOUAET CJEAYIOIIHE OCHOBHBIE pa3lenbl coaepkanusa: «Yuciaa W BBIUKCICHUSY,
«AnreOpanuecKkue BEIpKEHU», « Y paBHEHUS U HEPABEHCTBaAY, «DyHKINUNY.

Ha u3ydenue yueGHoro kypca «Anredbpa» orBoautcs 306 gacoB: B 7 kiacce — 102 yaca (3
yaca B HeJzlelto), B 8 kiacce — 102 yaca (3 gaca B Heiento), B 9 kitacce — 102 gaca (3 yaca B HEJIEIIO).



COJAEPKXAHUE OBYUYEHUA
7 KIIACC

Yucia 1 BIYMCICHUSA

Jpo6u 0OBIKHOBEHHBIE U JIECATUYHBIC, IEPEXO0/ OT OAHOU (POPMBI 3aMKUCH APOOEH K JPYTOi.
[ToHATHE palMOHAIBHOIO YHCIA, 3alUCh, CPABHEHHUE, YNOPSIOYMBAHUE PALUOHAIbHBIX YHUCEIN.
Apudmerrueckue IEUCTBUS C pallMOHAIBHBIMU YUCIaMH. Perenne 3a1a4 u3 peaibHON MPAKTUKU
Ha 4acTu, Ha JpoOH.

CreneHb ¢ HaTypaJbHbIM IIOKa3aTeJeM: OIpEAeNICHHE, MPeoO0pa3oBaHUE BBIPAXKEHUN HA
OCHOBE OMpeJIeIeHUs, 3aMiCh OONbIINX yucen. [IpoleHThl, 3anuch MPOLEHTOB B BUAE ApOOU U
IpoOu B BUJE MPOIEHTOB. Tpu OCHOBHBIE 33J]auM Ha MPOLIEHTHI, pEUICHUE 3a7a4 U3 peajbHOU
MPAKTHUKHU.

IIprmeHenne MpU3HAKOB IEITMMOCTH, PA3JIOKEHNE HA MHOKUTENIN HATYPAIbHbIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YKCIIE TIpsiMasi U oOpaTHasi IPOMOPIIMOHATEHOCTH.

AJire0panvecKue BbIPAKEHUS

[lepeMeHHBIE, YMCIOBOE 3HAYCHHUE BBIPAXKECHUS C MNEPEMEHHOMW. JlomyCTMMBbIE 3HAYEHUA
nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXAY BEIUYMHAMU B BUJie hopmysibl. Beruncienus
no ¢opmynam. IIpeoOpazoBaHre OyKBEHHBIX BBIPAKEHUM, TOKIECTBEHHO PAaBHbBIE BBIPAXKCHMS,
npaBuja MpeoOpa3oBaHUs CYMM U NMPOU3BENICHUMN, MpaBUJa PACKPHITHA CKOOOK W MPUBEICHUS
MOJO0HBIX ClIaraeMbIX.

CBoliCTBa CTENEHN C HATYPaJIbHBIM IOKA3aTEIIEM.

OpnHowiensl U MHOTOWIEHBl. CteneHb MHOrowieHa. ClioeHue, BBIYMTAaHUE, YMHOKECHHUE
MHOTO4YJIeHOB. POpMyJibl COKPAIIEHHOIO YMHOXKEHUSA: KBaJApaT CyYMMbl U KBaJpaT Pa3HOCTH.
dopMyIa pa3HOCTH KBaJIpaToB. Pa3nokeHne MHOTOUYJICHOB HA MHOKUTENH.

YpaBHeHMs M HEPABEHCTBA

VYpaBHeHUEe, KOpEHb ypaBHEHUS, MpaBuja NpeoOpa3oBaHUs YpaBHEHHUS, PABHOCUIBHOCTD
YpaBHEHUM.

JIuHeHOEe ypaBHEHUE C OJTHOW IEPEMEHHOM, YUCIIO KOPHEN JIMHEWHOTO YPABHEHUSI, PELLICHUE
JMHEWHBIX ypaBHEeHU. COCTaBIIEHHE YPABHEHUH 10 YCJIOBUIO 33J]a4u. PellleHne TeKCTOBBIX 3a/1a4
C IOMOIIIBIO YPaBHEHUM.

JIuneitHoe ypaBHEHHE C JBYMs NEpPEeMEHHBIMH U ero rpadguk. CucremMa ABYX JHMHEHHBIX
ypaBHEHUH C JBYMsI TE€peMEHHbIMU. PerieHue cucteM ypaBHEHHH CIIOCOOOM TOJICTaHOBKH.
[Ipumepsl pemieHnst TEKCTOBBIX 3a/1a4 C IOMOIIBIO CUCTEM YPABHEHUU.

DyHKUNHA

Koopannara Touku Ha npsamoit. UruciioBble MpoMexXyTKH. PaccTosHue Mex 1y AByMsI TOUKaMHU
KOOPJIAMHATHOM MPAMOM.

[IpssmoyronbHast cuctema koopawHat, ocu OX m Oy. AbGcmucca W opaMHATa TOYKH Ha
KOOpIUHATHOW TIockocTh. [Ipumepsl rpadukoB, 3amaHHBIX (opmynamu. Urenwe rpadukoB
peanbHbIX 3aBUcUMOcTel. [lonstue Pynkuu. ['padux Gynkmuu. CroiictBa pyukmmii. JlnaeitHas
¢byuknus, e€ rpaduk. ['paduk dynkuuu y = |X|. [paduueckoe perieHne TMHEHHBIX YpaBHEHUH U
CHUCTEM JIMHEVHBIX YPaBHECHUM.

8 KVIACC

YucJsa v BLIYUCICHUSA



KBanmpatubiii kopenb u3 uucna. [lonstue 00 wuppanuoHanbHOM uyucie. JlecsTuuHble
npuOIIKEHNsT UppalMoHaNbHbIX uKcen. CBolicTBa apu(METHYECKUX KBAJIpaTHBIX KOpPHEH M UX
PUMEHEHHUE K IPE0OPa30BaHUIO YNCIIOBBIX BBIPAXKEHUN U BEIUNCICHUSM. JeficTBUTEIbHBIE YKCIIa.

Crenens ¢ ensIM nokasaresnem U e€ cporictsa. CTaHaapTHas 3alUCh YHUCIIA.

AJireOpandecKkue BbIPaKEeHUSA

KBazgpaTHbIil TpEXUIIEH, pa3I0KEHUE KBAAPATHOTO TPEXUIEHA HA MHOXKHUTEIIN.

Anrebpanyeckas 1poOb. OcHOBHOE CBOWCTBO anreOpamueckor Apoou. CroxeHue,
BBIUMTAaHUE, YMHOXKEHUE, JelIeHue aiareOpandyeckux apoOei. PanuoHanpHble BBIPAXKEHUS M MX
npeodpazoBaHue.

YpaBHeHNs U HEPABEHCTBA

KBanpatHoe ypaBHeHHe, (opMylia KOpHEH KBaapaTHOTO ypaBHeHHsA. Teopema Buera.
Pemenne ypaBHeHMI, CBOAAIIMXCS K JIMHEWHBIM M KBajapaTHbIM. [Ipocteitmme apodHO-
palMOHAIBHBIC YPABHECHMUS.

I'paduyeckass MHTEpHpETaUsd YPABHEHMM C JBYMsS IEPEMEHHBIMM M CHCTEM JIMHEHHBIX
YPaBHEHUH C IByMs EpEMEHHBIMU. [I[pUMepBI peIeHusl CHCTEM HENMHENHBIX YPABHEHUM C IBYMS
IIEPEMEHHBIMH.

Pemenuie TeKCTOBBIX 3a/1a4 aaredpanyeckKuM crocoooM.

Yucnosele HEPAaBEHCTBA U UX CBOKCTBA. HepaBeHCTBO ¢ 01HOM IEpeMEHHON. PaBHOCHIIBHOCTH
HEpaBEHCTB. JIMHENHbIE HEPAaBEHCTBA C OJHOM nepeMeHHOW. CHUCTEeMBbI JTMHENHBIX HEPABEHCTB C
OJTHOU NEPEMEHHOM.

DOYyHKIUU

[Tonstue ¢ynknuu. OOnacTb ONpeAeNeHUs] U MHOXECTBO 3HaueHMHU (PyHKIMH. CrocoObl
3a1aHus QYHKITUH.

I'padux pynxuuu. Yrenue cBoiicTB PyHkuu no e€ rpapuky. [Ipumepsl rpadukoB GyHKLIHIA,
OTPAKAIOLIUX PEATBHBIC POLECCHI.

@OYHKIMHU, OINHUCHIBAIOIIKME TPSIMYI0 M OOpaTHYIO NPONOPLHOHAIBHBIE 3aBUCUMOCTH, HX
rpaduxu. Oyukuan Y = X2, y = X3, y = VX, y=|x|. [padudeckoe pelenne ypaBHEHHH H CHCTEM
YpaBHEHUM.

9 KJIACC

Yucaa v BIYUCICHUA

PanmonanpHbie 4yucia, MPpAIMOHAIBHBIE YMCIA, KOHEUHbIE W OECKOHEYHBIC JECATUYHBIC
npoOu. MHOXECTBO JEHCTBUTEIBHBIX 4YHCEN, JCHUCTBUTENIbHBICE 4YHCIA Kak OECKOHEUYHBIE
JecATUYHbIC 1poOou. B3auMHO 0IHO3HAYHOE COOTBETCTBUE MEXKY MHOKECTBOM JIEUCTBUTEIBHBIX
YUCeNl U KOOPAVMHATHOU MPSIMOM.

CpaBHEHHME JICWCTBUTENBHBIX YHCEN, apu(pMETUYECKUe EHCTBUS C JICUCTBUTEIbHBIMU
YU CIIAMH.

Pa3Mepbl 00bEKTOB OKPY>KAIOIIETO MUPA, JJIUTEIBHOCTh MPOIIECCOB B OKPYKAIOIIEM MUPE.

[IpubamxEHHOe 3HAYECHHE BEJIMYMHBI, TOYHOCTH MNpUOIMKEHUA. OKpYyIrJIeHHE YHCEl.
[Ipruknaka v OLEHKA pe3yIbTaTOB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHue. Pemenre ypaBHEeHUM, CBOISIIUXCS K JIMHEUHBIM.



KBagpaTHoe ypaBHeHue. Pemenue ypaBHeHH, CBOASAIIMXCS K KBaJApaTHBIM. bukBaapartHoe
ypaBHeHME. [IpuMepsl pemieHuss ypaBHEHUHW TPETbEH W YETBEPTOM CTEIEHEW DPa3JIOKEHUEM Ha
MHOKHTEIIN.

Pemenne npoOHO-pallMOHAIIBHBIX YpaBHEHUH. PellleHne TeKCTOBBIX 3a7ay alredpandyeckum
METOJIOM.

VYpaBHeHHe C ABYMs TNEpPEeMEHHbIMH U ero rpaduk. PemieHue cucteM IBYX JHWHEHHBIX
YPaBHEHUN C JBYMs NEPEMEHHBIMH. PeleHue cucrteM IByX ypaBHEHMH, OJHO M3 KOTOPBIX
JUHEWHOE, a JIpyroe — BTOpPOMl creneHu. I'paduueckas MHTEpHpeTalusi CUCTEMbl YPaBHEHUH C
IBYMS IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a49 aareOpandecKuM CIiocoOoM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHEVMHBIX HEPABEHCTB C OJHOM INEPEMEHHOM. PemieHne cucTeM JIMHEWHBIX
HEpaBEHCTB C OJHOM nepeMmeHHO#l. KBanaparHble HepaBeHCTBa. ['paduueckas MHTepIpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMH.

DOYyHKIUU

KBampatuunas ¢ynkuus, e€ rpaduk u cBoictBa. [lapabosa, KOOpAWHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPHUH 11apadoibl.

I'padukn pyrxumit: y = kx, y = kx + b, y = kix, y = x3, y =X, y = || u ux cBoiicrsa.

YucioBbIe N0CJIe10BATEILHOCTH U IPOrPeccum

[loHsATHE YMCIOBOM NOCIIENOBATEIBHOCTH. 3aJaHUE IOCIEAOBATEIIBHOCTH PEKYPPEHTHOU
dhopmyiioi u popmMyoit N-ro useHa.

Apudmernueckas 1 reomeTpuyeckas nporpeccuu. @opmyiiel N-ro wieHa apupMeTUIeCKon U
r€OMETPUYECKON MMPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300paxeHne 4iIeHOB apuUPMETHUECKON M T'€OMETPUUECKOM MpOrpeccuil TOYKAMHM Ha
KOOPJIMHATHOM IUNIOCKOCTH. JINHEMHBIN U SKCIIOHEHIUAIBHBIN pOCT. CII0XKHBIE POLIECHTHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTPAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE Ppe3yJbTaTbl OCBOCHMS MPOrpaMMbl ydyeOHOTO Kypca «AmnreOpay
XapaKTepU3yrOTCSA:

1) maTpuoTnyeckoe BOCIMTAHHE:

MIPOSIBJICHUEM MHTEPECa K MPOIIIOMY M HACTOSIIIIEMY POCCUUCKON MaTEMaTHKH, IIEHHOCTHBIM
OTHOIIEHHEM K JIOCTHKEHHSIM POCCHMCKUX MATEMAaTUKOB U POCCUMCKON MAaTEMAaTHYECKOW IIKOJIbI,
K UCIIOJIB30BAaHUIO 3TUX JOCTHKEHUHN B PYTMX HayKax U MPUKIAJAHBIX cepax;

2) rpaskaaHCKoe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

FOTOBHOCTBIO K BBINIOJHEHUIO OO0S3aHHOCTEN TpaXJaHMHA U pealu3alid €ro Ipas,
MPEJCTABICHUEM O MAaTEeMaTHYEeCKUX OCHOBAX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUM, TIPOLEYp TPaX)ITAHCKOTO oOmiecTBa (HarpuMep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCY)XJICHHIO JTUYECKHX MPOOJIEM, CBS3aHHBIX C TMPAKTHUYECKUM MPUMEHEHHEM JOCTHKECHHM
HayKH, OCO3HAHUEM Ba)KHOCTH MOPAIbHO-3TUUECKUX MIPUHIIUIIOB B ICSTEILHOCTH YUEHOTO;

3) TpyaoBOe BOCIIMTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUU MPAKTUYECKUX 3aJa4 MaTeMaTUYECKOU
HaIPaBJIECHHOCTH, OCO3HAHMEM Ba)KHOCTHM MaTeMaTHUYeCKOro oOpa3oBaHMs Ha MPOTSHKEHUH BCEM
KU3HU JJI YCTICIIHON MPOGECCHOHAIBHON JESITEIIBHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHUH,
OCO3HAHHBIM BHIOOPOM U MTOCTPOCHUEM UHIUBUAYALHONU TPAEKTOPUU 00pa30BaHUSI U KU3HEHHBIX
IJIAHOB C YYETOM JIMUHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYecKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K SMOIMOHAJIBHOMY U JCTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYE€CKUX
00BEKTOB, 3aJ1a4, PEIICHHM, PACCYX ICHUIN, YMEHUIO BUJIETh MAaTEMaTHYECKHNE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MMO3HAHMS:

OpUEHTallMel B JIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX NpPEICTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHSA YEJOBEKa, MPUPOJbI W 0OIecTBa, MMOHUMAaHUEM
MaTeMaTUYECKOM HayKu Kak cdepbl YelIOBEYECKOW JEeATEeIbHOCTH, STalnoB €€ pa3BUTHS U
3HQYUMOCTH JUISl Pa3BUTHUS LIMBUJIU3AIMHU, OBJIaJCHUEM SI3bIKOM MaTEMAaTHUKU U MaTeMaTU4eCKOM
KyJbTYpOM Kak CpEICTBOM TIO3HAHUST MHpPA, OBJIAJICHUEM TNPOCTEUIIMMHU HaBBIKAMU
HCCIIEIOBATENIbCKOM AESATETbHOCTH;

6) puznueckoe BocnuTaHue, (OPMHUPOBAHNE KYJIbTYPbI 3[I0POBb U 3MOIHOHAIBHOIO
0/1aronoJIy4us:

TOTOBHOCTBIO NMPUMEHSITh MaTeMaTUUYECKHUE 3HAHUS B MHTEPECaX CBOETO 3J0POBbSI, BEACHUS
3I0pOBOTO 00pasa >KU3HU (370POBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEKUM 3aHATHH M OTABIXA,
peryisipHas (u3udecKas aKTUBHOCTH), C(HOPMHPOBAHHOCTHIO HaBBbIKa pedIeKCUM, MPU3HAHUEM
CBOETO MpaBa Ha OIMOKY M TAKOTO K€ MpaBa JPYroro 4eIoBeKa;

7) 3K0JIOrH4YecKoe BOCIIMTAHUE:

OpUEHTaIMel Ha MPUMEHEHUE MAaTeMaTHYECKUX 3HAHUM Ui pelieHus 3ajad B 00JacTu
COXPAaHHOCTH OKpPY)KAIOUIEH Cpelbl, IJIAHUPOBAHUS TOCTYINKOB M OLEHKH HX BO3MOXHBIX
MOCJIC/ICTBUMA JUIsI OKPY’KAIOIIEH Cpejibl, OCO3HAHUEM TI00aTBLHOTO XapaKTepa IKOJIOTHYECKUX
npo0JieM U MyTeH UX perieHus;



8) apanTauus K U3MEHAOUUMCS YCJIOBUAM COUMAIBHON U MPUPOIHON Cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUSIX HEOIPEICIEHHOCTH, IMOBBILICHUIO YPOBHS CBOEU
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO NIESITENBHOCTh, B TOM YHUCJIE YMEHHUE YUUTHCS Yy APYIUX
JoJIed, MpUoOpeTaTb B COBMECTHOM NEATEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIUU W3
OTBITA IPYTHX;

HEOOXOAMMOCTBIO B (DOPMUPOBAHUHM HOBBIX 3HAHHWM, B TOM 4ucie (HOPMYIUPOBATH HJICH,
MOHATHSI, TUNIOTE3bl 00 OOBEKTaX W SIBJICHUSAX, B TOM YKCJIC pPaHEE HEU3BECTHBIX, OCO3HABATh
ne(UUIUTH COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIIUIO
Kak BbI30B, TpEOYIOIIMII KOHTPMEpP, KOPPEKTUPOBATH NPUHUMAEMbIC DPEIICHUS U JAEHCTBUS,
(GhopMyIHUPOBATh U OIIECHUBATH PUCKH U TTOCIICICTBHS, (POPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJ/IBTATDBI
Ilo3HaBaTe/IbHBIC YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUA

Ba3oBble Jornyeckue aeiicTBUA:

e BBIBISITH M XaPAaKTEPHU30BaTh CYIIECTBEHHBIC NPH3HAKH MAaTEMAaTHYCCKHUX OOBEKTOB,
MOHATUH, OTHOIICHWH MEXIy TIOHATUSIMH, (POPMYIHpPOBATH OIMPEACICHHUS TTOHATHH,
yCTaHABJIMBATh CYIIECTBEHHBINA MPU3HAK KacCU(UKAIIMU, OCHOBAHUA ISl 0000IIECHUS U
CpaBHEHUSI, KpUTEPHUH MPOBOJIUMOIO aHAIN3A;

e BOCIPUHUMATH, (HOPMYITUPOBATH M TMPEOOPA3OBBIBATH CYXKIACHUS: YTBEPAUTCIHHBIC H
OTpHUIIaTeIbHBIC, STUHUIHBIC, YACTHBIC U OOIITHE, YCIOBHBIC,

e BBIABJISITH MAaTEMATHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTUBOpPEUMS B (pakTax,
JAHHBIX, HAONIONCHUSIX U YTBEPXKICHUSX, MpemjiaraTh KPUTEpPUM [IJIsi BBISBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUNN;

e JIeJIaTh BBIBOABI C HCIIOJIH30BAHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX W WHIYKTHUBHBIX
YMO3AKIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

e paszbupaTh JOKA3aTEIHLCTBA MATEMATHUYECKUX YTBEPKACHHUU (MPSMbIE U OT MPOTHUBHOTO),
IPOBOJUTH CaMOCTOSITEILHO HECIIOKHBIC JI0KA3aTEIhCTBA MAaTEMAaTHUYECKUX (PaKTOB,
BBICTPAaWBaTh apTyMEHTAIMIO, MPUBOJWTH MPUMEPH U KOHTPIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIC PACCYKICHUS,

e BbIOMpaTh cnocoO pemieHus y4yeOHOW 3ajauu (CpaBHMBATh HECKOJIBKO BapHAHTOB
penieHus, BpIOMpaTh HauOoJIee MOAXOMSIINNA C YYETOM CaMOCTOSITENHHO BBIJIECIEHHBIX
KPUTEPHEB).

Ba3oBble uccienoBarejabckue 1eMCTBUS:

e HCIOJIb30BAaTh BOMPOCHI KaK UCCIICIOBATEIILCKUM MHCTPYMEHT MO3HaHUs, (OPMYJIUPOBATH
BOTIPOCHI, (DUKCUPYIOIIHE MPOTHUBOpPEUUE, MPOOJIEMY, CAMOCTOSATEIHHO YCTAHABIUBATH
MCKOMOE U JJaHHOE, ((OPMHUPOBATH TUTIOTE3Y, APTYMEHTHUPOBAThH CBOIO MTO3UIINI0, MHCHHCE,

e TMPOBOJUTH IO CAMOCTOSITEJIBHO COCTABJIICHHOMY IIJIaHY HECJOXKHBIA OJKCIEPUMEHT,
HEOOJIBIIOE UCCIIEIOBAHKE MO YCTAHOBJICHUIO OCOOCHHOCTEN MaTEMAaTUYECKOTO O0BEKTa,
3aBUCUMOCTEN 00BEKTOB MEKIY COOOM;

e CaMOCTOSITENHHO (OPMYITHPOBATH 0OOOOIIEHUS U BBIBOJIBI TIO PE3YJIbTATaM MPOBEAEHHOTO
HaOIOACHUS, WMCCIIEIOBAHUSA, OIEHWBATH JOCTOBEPHOCTh IOJYYCHHBIX pPE3yJIbTAaTOB,
BBIBOJIOB M 00OOIIIEHUIA;



IMPOTHO3UPOBATH BO3BMOJKHOC PA3BUTHUC ITPOLCCCA, a TAKIKC BbIJIBUT'ATh IIPCAIIOJIOKCHUA O
€TI0 pa3BUTHUHU B HOBBIX YCIIOBUSX.

PabGora ¢ undopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh U M30BITOYHOCTh MH(OpPMAIUK, TaHHBIX, HEOOXOAUMBIX IS
pELIEHUs 3a]1a4u;

BbIOMpaTh, aHATU3UPOBATH, CHUCTEMATHU3MPOBATh M HHTEPIPETHUPOBATH HHPOPMAIHIO
pa3IMYHBIX BUJOB U (HOPM IMpEICTABICHHUS;

BbIOMpaTh (popmy mnpeacTaBieHUs MHGOPMALMK U WIUTIOCTPUPOBATH pEIIaeMble 3a/lauu
cXeMaMmu, IuarpaMmmaMu, HHOU rpadukoi U uX KOMOUHALIUSIMU;

OLICHMBATh HAAEKHOCTh WMH(GOPMAILMU MO KPUTEPHUSM, MPEATIOKEHHBIM YUUTEIEM WIH
c(hOpMyIMPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHble YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHﬂ:

BOCIIPUHUMATh U (DOPMYITUPOBATh CYKJIEHUS B COOTBETCTBUHM C YCIOBUSAMH U UEISIMU
oO11eHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUChMEHHBIX
TEKCTaX, JaBaTh MOSCHEHUS MO XOAYy pEIIeHUs 3a7aud, KOMMEHTHPOBATH IMOJYYCHHBIH
pe3ynbTar;

B X0/i€ OOCYXKJEHHs 3a/laBaTh BONPOCHI MO CYIIECTBY OOCYKIAa€MOW TEMBbI, MPOOJIEMBI,
pelaeMoil 3aaun, BbICKa3bIBATh WJI€U, HAIlEJICHHbIE HA MOUCK PEUICHUsI, COTOCTABIIATh
CBOM CYXJCHHUS C CYXKJACHUAMHU IPYTUX YUaCTHUKOB JiMajiora, OOHapyKUBaTh pa3iniyue U
CXOJCTBO TMO3MLIMHA, B KOpPpPEeKTHOH (opme (opMyanpoBaTh pa3HOINIACHS, CBOH
BO3PAXKEHUS;

IOPEICTABIIATh PE3YJIbTAaThl PEIICHUs 3a/ayd, SKCIIEpUMEHTA, WCCIEeIOBaHUs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUIEHUS € Y4Y€TOM 3a7ad MPE3CHTAlUU U
0COOEHHOCTEN ayJuTOpUU;

MOHMMATh U MCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAUBHIYATIbHON pabOTHI MPpU
pelIeHnr y4eOHbIX MaTeMaTHUECKHX 3a]1a4;

OPUHHUMATh 1LI€Jb COBMECTHOM NEATENbHOCTH, IUIAHUPOBATH OPraHU3AlMI0 COBMECTHOM
paboThI, pacpenensTh BUIbI pabOT, JOTOBAPUBATHCSA, 0OCYKIATh MPOIECC U PE3YJIbTAT
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B IPyNIoOBBIX (hopmax paboThl (00CY)IeHUs, 0OOMEH MHEHUSIMU, MO3TOBbBIE
IITYPMBI U IPYTHE), BHITIOJIHATH CBOIO 4aCTh pabOThl U KOOPAUHUPOBATH CBOU JEHCTBUS C
APYTMMHU 4JIEHAaMU KOMaH/]Ibl, OIIECHUBAaTh Kaue€CTBO CBOEr0 BKJIaJa B OOIIMN MPOAYKT IO
KpUTEPUsIM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTABIISATH IJIaH, aJITOPUTM PELICHUS 3a]Ja4H (UM €T0 YacThb), BHIOMPATh
Croco0 pemeHusi ¢ y4€TOM HMMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUI ¢ y4ETOM HOBOM MH(MOpMALIHH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BJIQJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpoliecca M pe3yJsibTaTa PEeIICHUs
MaTeMaTHYCSCKOM 3a/1auH;
NPEIBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPH PELICHHMU 33/1a4H, BHOCHUTH
KOPPEKTUBBI B JIEATEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB, HAMJICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYAHOCTEM;



e OIICHMBATh COOTBETCTBHUE pE3yJbTaTa ACSATEILHOCTH MOCTABJICHHON IIEJIM U YCJIOBUSM,
OOBSCHSTh MPUUYUHBI TOCTHUKCHUS WM HETOCTHKEHUS 11€7TM, HAXOAUTh OIMMOKY, JTaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenus B 7 KJjacce OOydyarolUiiCs NOJMYYUT CIEIYIOIIME TPEAMETHBIE
pPEe3yJbTaTHI:

Yuciia ¥ BBIYMCICHUA

BoimonusATe, coderass YCTHbIE U IHUCbMEHHBIE TPHUEMBI, apu(PMETHUECKUE ACUCTBUSA C
palMOHAIBHBIMUA YUCIIAMM.

HaxoauTs 3Hau€HUs YUCIOBBIX BBIPAXKEHUN, IPUMEHATH pa3HOOOpa3Hble CLIOCOObI U IPUEMBI
BBIYHCIICHUS 3HAYCHUH JPOOHBIX BBIPAKEHUI, COACPKAIINUX OOBIKHOBEHHBIE U IECATUYHBIC IPOOH.

[lepexonuth OT oAHON (hopMBbl 3amucu uyuced K Apyroil (mpeoOpa3oBBIBATh AECCITUYHYIO
ApoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHYHYIO, B YacCTHOCTH B OECKOHEUYHYIO
JECSTUYHYIO IpOOB).

CpaBHUBATH U YNIOPSAAOYMBATH PALMOHAIBHBIC YUCTIA.

OKpyrisaTh yucia.

BBINOMHATE NMPUKUAKY M OLEHKY pPE3yJIbTaTa BBIYHUCICHHMM, OLEHKY 3HAYEHWUN YHMCIIOBBIX
BBIPXECHUN. BBINOIHATH IEUCTBUS CO CTENEHAMHU C HATYpaJIbHBIMU [T0KA3aTEIAMMU.

IIprMeHATH IPU3HAKK IEITMMOCTH, PA3JIOKEHNE HA MHOKUTEIIN HATYPAIBbHBIX YUCEL.

Pemate mpakTHMKO-OPHMEHTUPOBAHHBIE 3a/1a4M, CBA3aHHBIE C OTHOIICHHEM BEJIMYMH,
ITPONIOPLIMOHAIBHOCTBIO BEJIMYHH, IPOLEHTAMH, HTHTEPIPETUPOBATH PE3YJIbTAThl PEIICHUS 3a/1a4 C
y4€TOM OrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU pacCMaTPUBAEMbIX OOBEKTOB.

AJire0panvecKue BbIPAKEHUSA

Hcnonp3oBath anreOpanyecKkyl0 TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Ipolecce
OCBOEHHMSI y4EOHOT0 Marepuarna.

Haxonuthb 3HaueHHs1 OyKBEHHBIX BBIPAKEHUI NTPU 33JaHHBIX 3HAYEHUAX IEPEMEHHBIX.

BoinonHATe mpeoOpa3oBaHus 1EJIOT0 BBIPAXXEHUS B MHOTOWIEH NPUBEACHUEM MOJO0OHBIX
cJlaraeMbIX, paCKphITHEM CKOOOK.

BBINOMHATE yMHOXKEHNE OTHOYWIEHA HA MHOTOYJIEH U MHOTOWIEHA HA MHOTOYJIEH, IPUMEHSTh
(bopMyJIIbl KBapaTa CyMMBbI M KBaJipaTa pa3HOCTH.

OcyiiecTBIATh Pa3i0KeHUE MHOTOWICHOB HA MHOKUTENM C TIOMOILBIO BBIHECEHUS 32 CKOOKU
OOIIEr0 MHOKUTEJIS, TPYNIUPOBKYU CIIaraeMbIX, IPUMEHEHUS (POPMYI COKPAILIEHHOTO YMHOKEHHUS.

[TpumensTh IpeoOpa3oBaHKsi MHOTOWICHOB JIJISl PELIEHUS Pa3InYHbIX 33/1a4 U3 MaTEMaTHKH,
CMEKHBIX IPEIMETOB, U3 PEATbHON PAKTHUKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEH C HATYpaJbHBIMU IMOKa3aTeasiMU ISl MPeoOpa3oBaHUs
BBIPAKCHU M.

YpaBHeHUS U HEPABEHCTBA

Pemate sMHElHBIE ypaBHEHUA C OJHOW NEPEMEHHOW, MPUMEHS NpaBWiIa IEepexoja OT
HCXOJHOTO YPaBHEHUS K PABHOCWIBHOMY €My. [IpoBepsATh, SBIAETCS JIX YUCIIO KOPHEM YPaBHEHMUS.

[IpumeHnsTh rpadguueckue METoIbl PU PEIICHUH JIMHEUHBIX YPABHEHUN U UX CHCTEM.

[TonGupath mpUMepsl Map 4uces, SBISIOMIUXCS PEeUICHHEM JMHEHHOrO YpaBHEHUS C ABYMsI
IIEPEMEHHBIMM.



CTpouTh B KOOPAMHATHOM TUIOCKOCTHU rpadvK JHHEHHOTO YPABHEHUS C IBYMS TIEPEMEHHBIMH,
MOJTB3YSICh TPa(UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemlate cucremsl [BYX JMHEWHBIX YPaBHEHHH C JBYMsI INEPEMEHHBIMH, B TOM 4YHCIIE
rpaduyecKHu.

CocTaBisTh U pelaTh JUHEWHOE YPABHEHUE WIIM CUCTEMY JIMHEMHBIX YPABHEHUM MO YCIOBUIO
341441, UHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M ITOJTyYEHHBIN PE3YIIbTAaT.

DYyHKIUU

N300pakaTh Ha KOOPAUHATHOM MPSAMON TOUKHU, COOTBETCTBYIOIIKE 3aJaHHBIM KOOPJAMHATAM,
Jy4d, OTPE3KU, HHTEPBAJIbI, 3aMIMCHIBATh YUCIOBBIE IPOMEKYTKH Ha alNre0OpandeckoMm si3bIKe.

OtMmeyaTh B KOOPAMHATHOM TJIOCKOCTH TOYKH T10 33JJaHHBIM KOOPAWHATAM, CTPOUTH TpauKu
nuHeHbIX QyHkuuid. CTpouTs rpaduk GyHKIUU Y = |X|.

OnuceIBaTh ¢ MOMOIIBIO (PYHKITUN M3BECTHBIE 3aBUCUMOCTH MEXAY BEIIMUMHAMH: CKOPOCTh,
BpEMSI, pACCTOSIHUE, 1I€Ha, KOJIMYECTBO, CTOUMOCTb, TPOU3BOAUTEILHOCTE, BpeMsi, 00bEM padOTHI.

Haxonuthb 3HaueHne PyHKIIMU 10 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii crnocod MpeAcCTaBiICHUS U aHaiau3a UHGOpPMAIMU, U3BIEKATh U
MHTEPHPETUPOBATH UH(OPMALINIO U3 TPAPUKOB PEATBHBIX MPOLECCOB U 3aBUCUMOCTEN.

K xoniy oOydyenuss B 8 kiiacce oOydarOmIMICS MOJYYUT CIEAYIOIIME TMPEIMETHBIC
pPEe3yJIbTATHI:

Yucaa 1 BIYUCICHUSA

Hcnonp30BaTh HadaJdbHBIE IPEACTABICHHUS O MHOYKECTBE JACHMCTBUTENBHBIX YHUCEN JJIA
CpPaBHEHHMS, OKPYIJICHUS W BBIYMCICHUHN, HM300pakaTh JEUCTBUTENbHBIC YHCIIa TOYKAMHU Ha
KOOPJIUHATHOM MPAMOM.

[IpumeHsTh NOHSTHE apUPMETHIECKOTO KBAPATHOTO KOPHS, HAXOUTh KBAJpaTHbIC KOPHU,
UCTIONB3YSl TPU HEOOXOIUMOCTH KaJbKYJISTOP, BBINOJHATH MNPeoOpa30BaHUsl BBIPAKCHUH,
COZIEpKAIINX KBaJApaTHbIE KOPHHU, UCIIOJIb3YSI CBOMCTBA KOPHEH.

Hcnonb30Bath 3an1Mcy OOJIBIIMX U MAJTBIX YHCET C TIOMOIIBIO JECATUYHBIX IPOOEH U CTEeNeHe!
yucna 10.

AJire0panvecKue BbIPAKEHUS

[IpuMeHsATh MOHSATHE CTENEHUW C LEJbIM [OKa3aTesieM, BBITIONHATh MpeoOpa3oBaHuUs
BBIPAKEHNN, COAEPKAIIMX CTENIEHHU C LEIBIM MOKA3aTENEM.

BhINONMHATE TOXKIE€CTBEHHBIC MPE0Opa30BaHUs PAIlMOHAIBHBIX BEIPAKEHUI HA OCHOBE ITPaBUII
NeWCTBUI HAJl MHOTOUYICHAMH M aJITeOpanvIecKUMU JIPOOSIMH.

PacknanpiBaTh KBaJIpaTHBIM TPEXWICH HA MHOKUTEIIH.

[TpumensTh npeoOpa3zoBaHus BIpAXKEHUMN ISl PEIICHUS PA3JIMUHBIX 33/1ad U3 MaTEMAaTHKU,
CMEKHBIX TIPEAMETOB, U3 PEaTbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHelHbIE, KBaApaTHbIE YPAaBHEHUS M PallMOHAIbHBIE YpaBHEHHUSI, CBOISIIUECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IBYMS IEPEMECHHBIMH.

[IpoBoauTE IPOCTEUILINE UCCIECAOBAHUS YPABHEHUM U CUCTEM YPaBHEHUM, B TOM YHUCIIE C
MIPpUMEHEHUEM TpauuecKux MpecTaBieHui (yCTaHaBIMBAaTh, UMEET JIM YPaBHEHUE WJIM CUCTEMaA
YpPaBHEHUH PEIICHUS], €CIIM UMEET, TO CKOJIbKO, U IIPOYEE).

[lepexoauTs OT cIOBECHOM (HOPMYTUPOBKH 33724t K €€ aareOpandeckoi MoIeNy C TOMOIIBIO
COCTaBJICHUSI YPAaBHEHUA WJIM CHCTEMbl YpPABHECHHWM, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MOJyYEHHBIN pe3yJIbTaT.



[IprMeHsTh CBOWMCTBA YMCIOBBIX HEPABEHCTB JIsl CPABHEHUS, OLICHKH, PEIIaTh JTUHEWHbIC
HEpPaBEHCTBA C OJHOM TEPEeMEHHOW M WX CHUCTEMBI, JaBaTh TPapUUECKy0 WILTIOCTPAIIHAIO
MHOYECTBA PEIICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUNHA

[TonumaTh ¥ UCNoOJIb30BaTh (YHKIIMOHATIBHBIC MOHATUSA U SA3BIK (TEPMHUHBI, CHUMBOJIUYECKHE
0003HaYEeHUs), ONPEACNIATh 3HaUeHUE (PYHKIUK O 3HAYCHUIO apryMEHTa, ONpPEAeisiTh CBOMCTBA
byHKImA 10 €€ rpaduKy.

Ctpouts rpaduku 351eMEeHTapHBIX (YHKINNA BUIA:

y =k/X,y=x2,y=x3,y = |X|, y = VX, onucsIBaTh CBOiiCTBA YNCIOBOH PYHKIIHH 110 e rpaduKy.

K xony oOydenuss B 9 kJacce OOyYarOMIMICS TOJYYUT CICAYIOMNAE TPEIMETHBIC
pE3yJbTaTHI:

Yuciaa 1 BIYUCICHUA

CpaBHUBATH U YNIOPSAAOYNBATH PALUOHAIBHBIEC U HPPALMOHAIBHBIE YHCIIA.

BrimonsasaTe apudmMeTnueckue ACHCTBUSA C PAIlMOHAIBHBIMU YHCIAMHU, COYETasl YCTHBIC W
MUChbMEHHBIE TPUEMBI, BBITIOJIHATH BHIYUCIICHUS C UPPALIMOHAIBHBIMU YHCIIAMH.

HaxoauTe 3HaueHUs1 CTENEHEN C UEIbIMU MOKA3aTEIsIMH M KOPHEH, BBIYUCIIATh 3HAUCHUS
YU CJIOBBIX BBIPAYKEHUIA.

OKpyTriATh AEUCTBUTEIIBHBIE YUCIIA, BBITIOIHATH MPUKUIKY PE3YJIbTATA BRIYUCICHUM, OLICHKY
YHUCJIOBBIX BBIPAYKCHUM.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHelHbIE U KBaApaTHbIE YPABHEHUS, YPAaBHEHHUS, CBOASAIIMECS K HUM, POCTEUIIINE
JIPOOHO-paIMOHAIbHBIC YPABHEHHUS.

Pemiath cucTeMbl JBYX JHMHEWHBIX ypaBHEHUU C JIBYMS MEPEMEHHBIMU U CHUCTEMBI JIBYX
YPaBHEHHI, B KOTOPBIX OJJHO YPABHECHUE HE SBJSCTCS JTUHEUHBIM.

PemmaTe TekcTOBBIE 337a4K aNTreOpandecKuM CriocoOOM C ITOMOIIIBIO COCTaBICHUS YPaBHEHUS
WJI CUCTEMBI JIBYX YPaBHEHUU C IBYMSI IEPEMEHHBIMU.

[IpoBoaNTE IIPOCTEUIIINE UCCIECAOBAHUS YPABHEHUM U CUCTEM YPAaBHEHHMH, B TOM YHUCIIE C
MpUMEHEHUEM TpauuecKux npecTaBieHui (yCTaHaBIMBaTh, UMEET JIM YpaBHEHUE WUJIU CUCTEMA
YpaBHEHUH PEIICHUS, €CJIU UMEET, TO CKOJBKO, U MPOYEe).

Pemate nuHEWHBIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HW300pakaTh pEIICHHUE
HEPABEHCTB HA YKUCJIOBOM MPSMOM, 3alIMChIBATH PELIEHHUE C TOMOIIBIO CUMBOJIOB.

PemaTe cucTeMbl JIMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIINE KBAIPATHOE
HEpPABEHCTBO, M300pakaTh PEIICHUE CHUCTEMbl HEPABEHCTB HAa UYHCIOBOW MNPSIMOM, 3alUChIBaTh
peleHne ¢ MOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUICHUU PA3JIMUHbIX 3a]1a4.

DOyHKIUU

Pacno3naBaTh pyHKIMM M3Y4EHHBIX BUAOB. [I0Ka3bIBaTh CXEMaTUUECKH PACIIONOKEHUE HA

KOOPJAMHATHOM IJI0CKOCTH TpadukoB GyHkmil Buna: y = kX, y = kx + b, y = k/x, y = ax2 + bx + c,
y = x3, y = VX, ¥ = ||, B 3aBucHMOCTH OT 3HaYeHHH KO>()(HUIUEHTOB, OIICHBATH CBOHCTBA
GyHKLIMA.

CtpouTth M Hu300pakaTh CXEeMaTUYECKH TpaduKu KBAAPATUYHBIX (PYHKIUH, OMHUCHIBATH
CBOMCTBA KBaIPATUYHBIX (DYHKIIHH 110 UX rpaduKam.



Pacnio3naBaTh KBaJpaTUUHYIO QYHKIUIO MO GopMyJie, IPUBOANUTH MPUMEPHI KBAIPATUIHBIX
byHKIUI U3 peanbHON )KU3HHU, PU3UKU, TEOMETPHUH.

Yucii0BbIe NMOCTIEA0BATEILHOCTH H IIPOrPECCHHU

Pacno3HaBaTh apu(pMETHUECKYI0 U TN€OMETPUYECKYIO IPOIPECCUU IPHU pasHbIX crocobax
3aJ1aHHUs.

BbINONMHATE BBIUKCICHHUS C HCIONb30BaHHEM (QopMyn N-ro ujieHa apupMeTHYecKol u
reOMETPUYECKON MMPOTPECCUM, CYMMBI IIEPBBIX N YWIEHOB.

N300paxaTh 4iIeHbI IOCIEI0BATENBHOCTH TOUKAaMHU Ha KOOPJAUHATHOMN TUIOCKOCTH.

Pemate 3amaum, CBs3aHHBIE C YHCIOBBIMM IIOCJIEN0BATEIBHOCTMHU, B TOM YHUCIIE 3a1a4U U3
pealbHOM JKU3HHU (C UCTIONB30BAHUEM KAJBKYJIATOPA, HU(POBBIX TEXHOJIOTHI).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KJIACC

KosimyecTBo yacoB DJIEKTPOHHbIE
Ne ni/m HaumeHoBaHue pa3/ie/ioB H TeM NPOrPaMMbl Beero Kontpoabubie IlpakTuueckue f)lg;)g)gpoOBBalegbnme
padoThI padoThI pecypebl

1 UYucna u BerurcieHus. PanyonanbpHble yncia 25 1 Eggﬂﬁﬁcﬁg 8}?f415b90
2 AnreOpanyeckue BbIpaKeHUs 27 5 Eg&?ﬁ;ﬁg&gﬁ}émmbgo
3 VYpaBHeHUs 1 HEPABEHCTBA 20 2 Egggﬁ%fgggrou/};fﬂ%%
4 Koopaunate! u rpaduxu. OyHKIHHE 24 1 Eggﬁﬁﬁfﬁgﬁﬁmwbgo
5 IToBTOpeHue u 06001EHNE 6 1 Eggs?;:w?:é(;gg/};mmb%

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 10 0



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 KVIACC

KomiriecrBo 4acos dyeKkTpoHHbIE (LM (POBbLIE)
Ne i/ HaunmeHnoBanue pa3aesioB M TeM IPOrpaMMBbl Beero Konrtpoubnbsie IIpakrnuyeckue 06pazoBaTebHbIE Pecypebl
padoThI padoTshI
1 UYucna u Berurcienusi. KBagpaTHeie KOpHU 15 2 ﬁg&nﬁ;Tgé(;E r(j/Iéf417af8
2 UYucna u BeruncieHus. CTEneHsb ¢ LelbIM IoKa3aTelleM 7 1 ﬁg&?ﬁ%ﬁ;{;g 8/I§f417af8
3 Anrebpanyeckue BeipaxkeHus. KBaapaTHbiil TpéxuneH 5 1 Eggsnﬁ;fé{;g rOu/I§f417af8
4 AnreOpanueckue BhIpakeHus. Anreopandeckas a1poob 15 1 E;ISSH/I//I;TS(;E 8/5f417af8
5 VYpaBHeHus 1 HepaBeHCTBA. KBagpaTHbIE ypaBHEHUS 15 1 ﬁgg?;%fg;g 8/1§f417af8
6 VYpaBHenus u HepaBeHCTBA. CUCTEMBI ypaBHEHUN 13 1 Eg&nﬁ;fé{;g rOu/I§f417af3
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHCTBA 12 1 ﬁg&?ﬁ%ﬁ;{;g r(a/I;f417af8
8 @yHkuyuu. OCHOBHBIE IOHATHS S ﬁg&?ﬁ;ﬁ;{;g r(a/I;f417af8
9 Py, Uncnossse dysmann 9 ! Pipsim edsoo,uTAL7afE
10 IToBTOpeHne n 0600IIEHNE 6 1 E&?s?ﬁr?w?:é(;ggEMNafS
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10 0



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 KVIACC

KouunyecTBo 4acoB JJIeKTPOHHbIE
(uudpossbie)
Nen/m = HaumMeHoBaHMe pa3esioB M TeM MPOrpaMMbl Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTI/I‘IGCKI/Ie 06pa3oBATETBHbIC
padoThbI padoThI pecypesi
1 Yucna u BeruucieHus. JleicTBUTEIbHBIC YHCIa 9 Bubmorexa LOK
: https://m.edso0o.ru/7f419d08
. . bu6nmoreka [IOK
2 YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHMS C OJJHOM IEPEMEHHON 14 1 https://m.edsoo.ru/7f419d08
. bubnuoreka [{OK
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMbI YpaBHEHUM 14 1 https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 https://m.eds00.ru/7f419d08
bubmuoreka [{OK
> Dynruun 16 1 https://m.edso00.ru/7f419d08
bubnunoreka LIOK
6 YucIioBbIe MMOCIEN0BATENBHOCTHA 15 1 https://m.eds0o.ru/7f419d08
. bubmmoteka IIOK
7 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIMS 3HAHUMA 18 1 https://m.eds00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 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

IHOYPOYHOE INTAHUPOBAHHUE

7 KIIACC
KosnmyecTBo yacoB
JI:;_)H Tema ypoka Beero Kourpoubnbie IIpakruyeckue
padoThI padoThI
1 PannoHaibHbIE YnCia 2
2 UucnoBble BbIpaXKEHUS 2
3 BolpaxkeHus ¢ nepeMeHHbIMU 2
4 CpaBHeHuE 3HaUEHUN BbIpAKEHUI 2
S) CBoiicTBa ACHCTBUIN HAJ YUCITaMU 2
6 ToxnaectBa. ToxkaecTBeHHBIE IPe0OPA30BAHUS BIPAKESHHIA 2
7 Konrtpoabnas padora Nel. Beipa:xxenus. Ilpeodpa3oBanusi BbIpameHn 1 1
8 YpaBHEHHE U €T0 KOPHU 1
9 JluneliHoe ypaBHEHHE C OJHOM MEepEeMEHHON 2
10 Pemienue 3a1a4 ¢ oMol ypaBHeHUH 3
11 Dopmyisl 1
12 KonTpoJsbHas paGora Ne2. YpaBHeHHe ¢ 01HOI mepeMeHHOM 1 1
13 UucnoBble TPOMEXKYTKU 1
14 Uro Takoe GpyHKIHS 1
15 Brruucnenue 3nauenuii GyHkuuu no Gopmyne 1
16 I'padux pynkumu 2
17 [IpsiMast IpONOPLUHOHATIBHOCTD U €€ rpaduk 2
18 Jluneiinas GyHkus u e€ rpaduk 3
19 3aganue GyHKIUU HECKOIBKUMHU (hopMyTaMu 1
20 KonTpoubHas pabora Ne3. @yHkuun 1 1
21 OmnpezeneHue CTENEHU ¢ HATYPaJIbHBIM ITOKa3aTelleM 1
22 YMHOXEHUE U JeJICHHE CTEIeHEeN 2
23 Bo3zBenenne B cTeneHb MPOU3BEICHHS U CTETICHH 2
24 OmHOYJIEH U €T0 CTaHIAAPTHHIN BUT 1
25 VYMHOKEHNE OMHOWIEHOB. Bo3BeneHe OqHOYWIEHA B CTENIEHD 2
26 Oyaknuu Y = X2 1 Y = X3 u ux rpapuku 2
27 O TIPOCTHIX M COCTABHBIX YHCIIAX 1
28 KonTpoJsbHasi padora Ned. CTeneHb ¢ HATYPaJbHBIM MOKAa3aTeJeM 1 1




29

MHOTrO4IEeH U €ro CTaHIaPTHBIA BUJ]

1
30 CrnoxeHue ¥ BBIYUTaHHE MHOTOYJICHOB 2
31 VYMHOXKEHNE OTHOYWIEHA HA MHOTOYJIEH 3
32 BrigeceHue 00mero MHOXATEISA 32 CKOOKH 3
33 KonTposbHnas pabora NeS. MHoOro4/ieHnl 1 1
34 YMHOK€HHE MHOTOYIE€Ha HA MHOI'OWIEH 2
35 PasnoxxeHre MHOTOWIEHa HA MHOXKUTENN CIIOCOOOM TPYINITHPOBKU 3
36 JleneHue ¢ ocTaTKOM 1
37 KonTpoJsbHnasi pabora Ne6. MHOro4/ieHbl 1 1
38 BosBenenune B KkBaapar U B KyO CyMMBI M pa3HOCTH JIBYX BBIPayKEHHIHA 2
39 PaznoxeHne Ha MHOXKUTEH € IOMOLIbIO (OPMYJI KBaJpaTa CyMMbI M KBaJpara 3
pasHoCcTH
40 YMHOKE€HHE Pa3HOCTH JIBYX BBIPAKEHUHN HA UX CYMMY 2
41 PaznoxxeHue pa3HOCTH KBaJIpaTOB HA MHOXKUTENN 2
42 PasnoxeHre Ha MHOKUTEIN CYMMBI M Pa3HOCTH KyOOB 1
43 KonTpoJsbHas padora Ne7. ®@opMyJibl COKPAILLIEHHOT0 YMHOKEHUSI 1 1
44 [Ipeo6pa3oBanue 11€710r0 BbIpaKEHHsI B MHOTOWJIEH 2
45 [TprMeHeHHe pa3IUUHBIX CIIOCOOOB /IS pa3I0KEeHUsI HA MHOKHUTEIH 3
46 Bo3BeneHue aByusieHa B CTENEHb 1
47 KonTpoJsbHnas padora Ne8. ®@opMyJibl COKPALIEHHOT0 YMHOKCHHUS 1 1
48 JIuneiiHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU 1
49 ['paduk TUHEHHOrO ypaBHEHHMSI C ABYMsI IEPEMEHHBIMU 2
50 CucTembl TUHEHHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU 2
51 Crioco6 1o ICTaHOBKU 2
52 Croco0 cioKeHus 2
53 Pemenne 3a1a4 ¢ HOMOIIBIO CUCTEM YpaBHEHHUU 4
54 JluHeliHBIC HEPABEHCTBA C IBYMS IEPEMEHHBIMH U MX CHCTEMBI 1
55 KontpoabHasi padora Ne9. Cucrembl JIMHEHHBIX YPaBHEHHIH 1 1
56 IMoBTOpeHue 6
o7 HTorosasi KOHTpoJIbHasI padoTa 1 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10




8 KVIACC

KoanyecTBo 4acoB

Ne ni/m Tema ypoka
Bcero  Kourpoubnbie IIpakrHyeckue
padoThI padoThI
1 PanmionansHbIe BBIpaKEHUS 1
2 OcHoBHOe cBo¥icTBO Apodu. CokparnieHue apodei 2
3 CroxeHune 1 BBIYUTaHHUE APOOeH ¢ OJJMHAKOBBIMU 3HAMEHATEISIMU 2
4 CrnoxeHue ¥ BblYUTaHKUE APoOEi ¢ pa3HBIMU 3HaAMEHATEISIMU 2
5 KonrpoabHnas padora Nel. Ciio:xeHne U BbIYMTAHUE PANIMOHAJIBHBIX 1 1
Apooeii
6 YMHOXeHue Apooeii. Bo3Benenue npobetli B CTENCHb 1
7 Jenenue npodeit 1
8 [IpeobOpaszoBanue pallMOHATLHBIX BBIPAKCHHUI 2
9 GOyukuus Y = [/ u e€ rpadux 2
10 [IpencraBnenue qpodu B BHIE CYMMBI Ipo0eit 1
11 Kontpoabnas padora Ne2. [Ipon3BeieHne 1 4acTHOE PALIMOHAIbHBIX 1 1
aApooeit
12 JleficTBUTENBHBIE YKCTIA 1
13 KBangparHble kopHU. ApudMeTHuecKuil KBapaTHbIM KOPEHb 2
14 VYpaBHeHue x2=a 1
15 Haxoxxnenne npubamkEHHBIX 3HAYCHUN KBaJPAaTHOTO KOPHS 1
16 Oynxups y =\ 1
17 KBaapaTHblil KOpEeHb U3 TPOU3BEACHUS U IpoOU 1
18 KBagparHslii KOPEHB U3 CTEIICHU 1
19 KonTtpoabnas padora Ne3. ApupMeTHdecKuii KBaIpaTHbI KOPeHb 1 1
20 BriHecenre MHOKUTENS 32 3HAK KOpHs. BHeceHHe MHOXUTEIIS 1TO/1 3HAK )
KOpHs
21 IIpeoOpa3oBaHue BbIpaXKEHUH, COAECPIKAIIUX KBaJApaTHbIE KOPHU
22 [IpeoOpa3oBanue TBOMHBIX PATUKAIOB
93 Kontponbras padota Ne4. [IpumeHeHre CBOMCTB apr(pMETHIECKOTO 1 1

KBaJIpaTHOT'O KOPHS




24 HenonHxele kBaspaTHbIE ypaBHEHUS 2
25 dopMya KOpHEH KBaIpaTHOTO YpaBHEHUS 2
26 Pemenue 3anau 2
27 Teopema Buera 2
28 KonTtpouabnas padora NeS. KBagpaTHoe ypaBHeHHe U er0 KOPHH 1
29 KBanpaTHblil TpEXUJIEH U €r0 KOPHU 2
30 Paznosxenue kBagpaTHOro TpEXUIEHA HA MHOKHUTEIN 3
31 Pemenue 1poOHBIX pallMOHANBHBIX YPaBHEHUH 3
32 Pewenue 3amau 3
33 VYpaBHeHHE ¢ IByMsI IEPEMEHHBIMU H €ro rpaduk 2
34 HccnenoBanue cuCTeM /IBYX JIMHEHHBIX YPAaBHEHUH € IByMsI IE€PEMEHHBIMU 1
35 I'paduueckuii criocod pemeHns CUCTEM ypaBHEHU I 2
36 Anrebpanyeckuil cnoco0 peleHus: CUCTeM YpaBHEHUN 3
37 Pemenue 3amau 3
38 VYpaBHEHMS ¢ TapaMeTPOM 1
39 KonTtpoabHnas pa6ora Ne6. KBagpaTHblil Tpexu/ieH. YpaBHeHHs ¢ AByMs 1
nepeMEeHHbIMH M UX CHCTeMbI
40 YuciaoBbie HEPAaBEHCTBA 1
41 CBolicTBa YHCIIOBBIX HEPABEHCTB 1
42 CrnosxeHue 1 yMHOXKEHHE YHCIIOBbIX HEPABEHCTB 2
43 Ilepeceuenne n 00bETUHEHNE MHOXKECTB 1
44 YucnoBble TPOMEKYTKH 1
45 Pemennie HepaBEHCTB ¢ OHOM IEPEMEHHON 1
46 Pemenue cucreM HepaBEHCTB C OHOM MMEPEMEHHOMN 2
47 Jloka3aTenbCcTBO HEPABEHCTB 1
48 Kountpoabsnas padora Ne7. HepaBeHcTBa ¢ 0/1HOi epeMeHHOM U UX 1
CHCTEMBI
49 Oynkiusa. O6nacTb OnpeieIeHnss 1 MHOKECTBO 3HAUeHUH (PyHKITHH 2
50 CaoiicTBa pyHKINU 3
51 CRoiicTBa IMHEHHOU (DYHKITIH 3
52 CaoiicTBa PyHkiuid Yy = (/0 n y = € 4




53 [enast u qpoOHAst YaCTH YUCIIA 1

54 KonTpoabHasi pagora Ne§. @®yHKUHA U ee cBOiicTBa 1 1

95 OrmpeziesieHne CTENEHU € LUEIbIM OTPUIATEIbHBIM ITOKA3aTeIeM 1

56 CBOMCTBA CTEIIEHHU C LIEJIBIM II0KA3aTEIEM 2

o7 IIonsATHE CTAaHIAPTHOIO BUAA YUCIIA 1

58 Pemrenue 3a1a4 ¢ 60JIBIIMMH U MaJIBIMU YHCIIAMHU 1

59 OyHKIUK Y = X-1 1 Y = X-2 1 UX CBOMCTBA 1

60 KonTtpouabHnas pa6ora Ne9. CreneHb ¢ ebIM OKa3aTesieM U eé 1 1

cpoiicTBa. CTaHIapTHBIN BUJ YUCJIA

61 [ToBTOpEHME. 5

62 Hrorosasi kKoHTpoJIbHaAsI paboTa 1 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10




9 KUIIACC

KoauuecTBO 4acoB

Nen/m  Tema ypoka
Bcero  Koutpoabnble IIpakTudeckue
padoThI padoThI
1 UucnoBbie HEpAaBEHCTBA 1
2 CpaBHeHuE 3HaUEHUH BBIPAXKEHUI 1
3 Jloka3zaTenbCcTBO HEPABEHCTB 1
4 OCHOBHBIE CBOICTBA YMCIIOBBIX HEPABEHCTB. 1
5 [TprMeHeHre OCHOBHBIX CBOMCTB YMCIIOBBIX HEPABEHCTB 1
6 CrnosxeHue 1 yMHOKEHUE YHCIIOBBIX HEPABEHCTB 1
7 OTtpaboTKa HaBBIKOB CIIOKECHHS U YMHOKCHHSI YUCIIOBBIX HEPABEHCTB. 1
CamocTosTenbHas pabora
OlieHUBaHUE 3HAYCHUH BbIpAXKEHUM 1
HepaBeHncTBa ¢ 01HOM EpeMEHHOM 1
10 YucnoBble IPOMEKYTKH 1
11 HepaBeHncTBa ¢ oHOl niepeMeHHoM YncnoBele npoMexyTku. CamocTosTenbHas 1
pabora
12 Haubonbiiee n HanMeHbl1Iee 11eJ10€ 3HaU€HNUE HEPABEHCTB 1
13 3amaHus ¢ mapameTpaMu 1
14 OTpaboTKa HaBBIKOB PELLICHUsI HEPABEHCTB C OJJHON MEPEMEHHOM 1
15 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MEpPEMEHHOM 1
16 Pemenne cucteM HEpaBEHCTB C OJHOWM MEPEMEHHON 1
17 Perenne 1BOMHBIX HEPABEHCTB 1
18 Pemienne HepaBEeHCTB C MOJTYJIEM. 1
19 OTtpaboTKa HaBBIKOB PELIEHUSI CUCTEM HEPABEHCTB C OJIHOM MepeMEeHHOM!. 2
20 KonTposbHasi paora Nel. HepaBencra 1 1
21 [ToBTOpEHME M paCITMPEHHE CBEACHHUH O (QYHKIIHH 1
22 O6nacth onpezenenust GyHKIIMA 1 MHOKECTBO 3HAYCHHUH (YHKITUN 1
23 Crioco6b1 3a1aHust PYHKITUH. 1




24 CgoiicTBa GHyHKIIUH 1

25 HccnenoBanue GpyHKIIMM HA MOHOTOHHOCTD 1

26 ['paduku KycOuHBIX HYHKIUI. 1

27 Kak moctpouts rpaduk ¢pyukuuu Yy = kf(X), eciu u3Becren rpadux 1
dynkunn Y = f(x)

8 I;I(;E:;)poeHHe rpaduka Gpyukuuu y = kf(x), eciau usBecred rpadpuk GyHkiuu Y 1

29 Ka:clz r)IOCTpOI/ITL rpaduk yukiun Y = f(X) + b, u3Becren rpaduk GyHKIHH Y 1
= f(x

30 OtpaboTka HaBBIKOB MocTpoeHus rpadukos ¢ynkuuii y = f(X) + b, u3Becren 1
rpaduk Gynkuuu y = f(X)

31 Kaxk moctpouts rpaduk ¢pynkuun Y = f(x + @), ecau u3BecteH rpaduk 1
dynxuun y = f(x)

32 OtpaboTKa HaBBIKOB MOCTpoeHUs TpadukoB ¢yukuuit y = f(X + a)+b, eciu 1
u3BecteH rpapuk Gyakuuu y = f(X)

33 KBanpatnunas dynkuus. 1

34 I'padux kBagpaTUYHON QYHKIIUH. 1

35 CBoiicTBa KBaJpaTUYHON (HYyHKIIHH. 1

36 OTtpaboTKa HABBIKOB MIOCTPOCHHUS TPA(QUKOB KBAPATHYHOMN ()YHKIIUH. 1
CamocrosiTenbHas padora.

37 I'paduueckoe perieHne ypaBHeHUH. 1

38 [Mpumenenue rpadukoB KBagpaTHYHON QYHKINY MTPH PEIICHUN 33/1aHHIA C 1
napaMeTpamH.

39 Kontpoabsnasi padora Ne 2. KBagparuunas pyHKuus 1

40 KBanpaTtHble HEpaBeHCTBA. 1

41 Pemenne kBagpaTHBIX HEPABEHCTB. 1

42 Haxoxaenne MHOXKeCTBa pellieH!I HepaBEHCTBa 1

43 MeTton MHTEPBAJIOB 1

44 Haxoxxaenue o0macti onpeaeneHus BbIpaKeHUs U QyHKIIMU 1

45 OTtpaboTKa HaBBIKOB PELLIEHUS] KBaIPATHBIX HEPABEHCTB. 1

46 Cucrembl ypaBHEHUH € ABYMS IEPEMEHHBIMU 1




47 ['padpuaeckuii MeTON PEIICHUSI CUCTEM C IBYMsI IIEPEMEHHBIMU 1
48 MeTo1 1O/ICTAHOBKY PELIEHMSI CUCTEM C JIBYMS IIEPEMEHHBIMU 1
49 Merton Cl10’KeHUs pelIeHUs] CUCTEM C IBYMsI IEPEMEHHBIMU 1
50 Meton 3aMeHbl IEPEMEHHBIX PELIEHUsI CUCTEM C ABYMS IEPEMEHHBIMU 1
51 Pemienus cucrem ¢ AByMsi IEPEMEHHBIMU PA3JIMYHBIMH CIIOCOOAMH. 1
CamocrosTenbHas paboTa.
52 Pemenue 3a1au ¢ HOMOLIBIO CUCTEM YPaBHEHUN BTOPOU CTEIIEHU 1
53 OTtpaboTka HaBBIKOB } } 1
pelIeHus 3a/1a4 C MOMOIIBIO CHCTEM YPaBHEHHI BTOPOH CTEIICHH.
54 KOHTpOJIbf[aH padora Ne 3. KBagparnblie HepaBeHcTBa. CHcTeMbl 1
YpaBHEHMIi ¢ ABYMsI lepeMeHHbIMHU
55 MaremMaTHuecKkoe MOJICIIMPOBaHUE 1
56 3ajaun Ha ABUKEHUE 1
57 3amaun Ha paboTy 1
58 [TpouieHTHBIE PacUETHI 1
59 Tpu ocHOBHBIE 33]]auu HA IPOILIEHTHI 1
60 [IpocTeie 1 coXKHBIE TPOLEHTHI 1
61 [TpubnmxEHHBIC BHIYUCICHUS 1
62 AOGcCooTHas M OTHOCHUTENbHAs TIOTPEIIHOCTh 1
63 OcHoBHbIE TpaBUIa KOMOWHATOPUKH 1
64 [TpaBuiio CyMMBI U TPOU3BEACHUS 1
65 OTpaboTKa HaBBIKOB IPUMEHEHHSI TPABUII CYMMBI M ITPOU3BEICHUS 1
66 Crnyuvaiinbple JOCTOBEPHbIE U HEBO3MOXKHBIE COOBITUS 1
67 YactoTa 1 BEpOSITHOCTH CITy4altHOTO COOBITHS 1
68 Krnaccudeckoe omnpeneneHue BEpOSTHOCTH 1
69 Pemenne BeposTHOCTHBIX 3a7ad. 1
70 Pemenne BeposiTHOCTHBIX 3a7a4d. CamocTosiTeNbHas paboTa 1
71 HavanrnHbIe cBEIEHUS O CTATUCTUKE 1
72 CriocoObI npecTaBIeHUs TaHHBIX 1




73

OCHOBHBIC CTAaTHCTHYCCKHE XapaKTEPHUCTUKHU

74 KonTposbHas padoTa Ne 4. DjieMeHTHI NPUKJIATHONH MaTeMATHKHU

75 Yucnoast MOCie0BaTeIbHOCTh. AHATUTHUECKUN CI0C00 3a/1aHus
110CJIEI0BATENbHOCTH

76 CrnoBecHbIN U peKyppEHTHBIN CIIOCOOBI 3aJaHHsI ITOCIIE0BATEILHOCTH.

77 Apudmernueckas nporpeccusi. Dopmyna N-ro 4ieHa.

78 Pemenue 3ana4 Ha npuMeHeHue GopMyIibl N-To uieHa apuMeTHuIecKon
IPOIPECCHUH.

79 XapakTepucTUIECKOE CBOKUCTBO.

80 Pemenue 3amaq o teme: «Apudmernyeckas nporpeccus». CaMmocTosTenbHas
paborTa.

81 ®dopmyna CyMMBbI YWIEHOB KOHEYHOH apu(hMETHIECKOM MPOrpeccuu.

82 Pemenue 3a1ay Ha HaXOXKACHUE CYyMMBbI YWJICHOB KOHEUHOW aprupMETHUECKON
IPOrpeccuu

83 Pemenue 3anau no teme: «Apudmernueckas nporpeccusi» CamocTosiTeNnbHas
pabora.

84 ['eomerpuueckas nporpeccus. @opmysa N-ro yieHa.

85 Pemenue 3anay Ha npumMeHeHne GopMyIbl N-TO YWieHa T€OMETPUUYECKOM
POTPECCUU

86 Pemenue 3anay Ha npuMeHeHne GopMyIbl N-TO YieHa T€OMETPUIECKOM
nporpeccuu. CamocrosiTenbHas padoTa.

87 ®opmyina CyMMbl YWIEHOB KOHEUHOM T€OMETPUUECKOI POrpecCuut

88 Pemenue 3aga4 Ha HAXOKIEHUE CYMMBI WICHOB KOHEUHOW r€OMETPUUIECKOM
IPOrpeccuu. XapaKTepUCTUUECKOE CBONCTBO.

89 CyMMma GeCKOHEYHOI reoMeTpUYeCKOi MPOrpecchy, y KOTopoii | q | < 1

90 Pemenue 3a1ad Ha HAXOXKJIEHHUE CYMMBI OE€CKOHEUHOUM T€OMETPUIECKOI
IIPOrPECCUU

91 KonTposbHas paGora Ne 5. UncsioBble noc/jie10BaTeJIbHOCTH

92 UYucioBble U anredpanveckre BhIPayKeHHs

93 YpaBHeHUsI(JIMHEHHBIE, KBaJIpaTHBIC, IPOOHO-paliMOHATbHBIC). CUCTEMBI

ypaBHEHUH




HepaBeHcTBa(nmuHeliHbIe, KBaipaTHBIC, IPOOHO-paninoHaIbHbIe). CHCTeMbI

94
HEPaBEHCTB
95 3a/1auy Ha COCTaBJIECHUE YPABHEHUM 1
96 Pemenue 3anay no Bcemy Kypcy «Anredpa 9». 1
97 HroroBasi KOHTpoJibHasi padoTa 1
98 Hrorossiii ypok 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

» AnreOpa, 7 knacc/ MaxkapsraeB FO.H., Munatok H.I'., Hemkos K.W. u npyrue; non pegakiueit
TenskoBckoro C.A., AkimonepHoe obmiectBo «M3natensctBo «IIpocBenienue»

» Anre6pa, 8 kinacc/ Mepsnsak A.T'., [lonskos B.M.; nox penakuueit [Tononsckoro B.E.,
OO1ecTBO ¢ orpaHuueHHON O0TBETCTBeHHOCTHIO U3naTenbekuii nentp « BEHTAHA-T'PADy;
AxunonepHoe o6mectBo «M3narensctBo «lIpocsemenne»

» Anre6pa, 9 knacc/ Mepansak A.T'., TlonskoB B.M.; nox penakuueit I[Togonsckoro B.E.,
OO611ecTBO ¢ OrpaHMUYCHHOM O0TBETCTBeHHOCThIO M3aaTenbckuit ienTp « BEHTAHA-T'PADy;
AxunonepHoe o6mectBo «M3narenscrBo «lIpocsemenne»

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJISA

-Maremartuka. Anredpa : 7—9-e kiacchel : 6a30BbIM YPOBEHb : METOMYECKOE ITOCOOHE K
npeAMETHON JTUHUHN yueOHuKoB 1o anredpe FO. H. Makaperuesa, H. I'. Munmiok, K. 1. Hemkosa
u ap./ —

2-e u3n., ctep. — Mocksa : [IpocBemenue, 2023. — 54 c.

- GenepanbHas paboyas mporpaMma OCHOBHOTO 0011Iero 00pa3oBaHusi, MaTeMaTuka (0a30BbIf
YPOBEHB), I 5 - 9 K1accoB 00pa30BaTEIIbHBIX OpraHU3alIUiM.

- denepanbHas oOpazoBaTeIbHas MporpaMmmMa OCHOBHOTO OOIIEro 00pa3oBaHus.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HUHTEPHET
1. MunuctepcTBo npocsenieHus PO — https://edu.gov.ru

2. ®denepanbublil moptai. Poccuiickoe oopazosanue - https://www.edu.ru

3. Poccuiickas aiekTpoHHas 1mkona - https://resh.edu.ru

4. JluctaHIMOHHOE 00pa30BaHUE JJI KOJIHLHUKOB U JIETE B MHTEPAKTUBHOM dopMme -
https://uchi.ru

5. Hudposoit oOpazoBaTenbHbIM pecypce s mkod. SAKmace -

https://www.yaklass.ru

6. Mennareka nznarenberBa «IIpocsemienney - https://media.prosv.ru



