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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOINIETo
oOpa3oBaHus: OHAa 00ECIeYMBAET U3yUCHHUE JIPYTUX JUCIUIUIMH, KAaK €CTeCTBEHHO-
HAy4yHOTO, TaK M TYMAaHUTapHOrO IMKJIOB, €€ OCBOEHUE HEOOXOIUMO st
MPOIOKEHUS 00pa30BaHUs U B TOBCEIHEBHOM KU3HU. PazBuTue y o0ydaromuxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYUIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMAaTUYECKON HAYKOW SIBJICHUHN U MPOIECCOB
B NPUpPOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAYyUYHOM
MO3HAHUU U B TIPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYTHOT'O MHUPOBO33PCHHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTalliid B COBPEMEHHOM ITU(PPOBOM
obmectBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHsS HAOJIOJaTh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTU, TPEeOyeT KPUTHUUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTh CBOU JICMCTBUSI U BBIBO/JIBI,
dbopmynupoBath yTBepxkacHUsA. OCBOEHUE Kypca alireOpbl 00ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIICHUS OOy4YarolUXCsA: OHM MCIHOJIB3YIOT JICIYKTUBHBIE U
WHYKTUBHBIE PacCyXJeHusl, 0000IIeHHEe U KOHKPETU3AINI0, a0OCTparupoBaHue U
aHanoruto. OOyyeHue  anreOpe  mpeanoyiaraeT  3HAYMTEIBHBIH  00BEM
CaMOCTOSITETIbHOM ~ JIEATEIbHOCTH  OOYYalolMXCsl, MO3TOMY CaMOCTOSITEIbHOE
pelieHre 3a1a4 sIBIseTCs peanu3aluen 1eITeIbHOCTHOTO MPUHITUIIA 00YUYEHUS.

B cTpykType nporpammsl yaeOHOTO Kypca «Asredpay N1 OCHOBHOTO OOIIETOo
oOpa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEP)KATEIbHO-METOIUYECKUE JTMHUU:
«Yucnma u BBIUKCIEHUS», «ANTreOpandecKkre BBIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuuuy. Kaxmas U3 3THX COJepKaTeIbHO-METOIUYECKUX
JIMHUN pa3BUBAETCS HA MPOTSHKEHUM TPEX JIET U3YUEHUS Kypca, B3aUMOJICUCTBYS C
JPYyrUMU ero JuHusMd. B xoxe wu3ydeHuss y4eOHOro Kypca o0Oydaromumcs
MPUXOIAUTCS JIOTUYECKH PACCYXKJaTh, MCIIOJIb30BATh TEOPETHUKO-MHOKECTBECHHBIN
s3bIK. B CBSI3WM C 3TUM B MporpamMmy ydeOHOro Kypca «Amnredpa» BKIIOUCHBI
HEKOTOpPBhIE OCHOBBI JIOTHKH, MPEACTaBICHHBIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTH4YECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIUE OBIAJCHUIO 00YyYarOIIMMUCS
OCHOB  yHHUBEPCAJIBHOTO Maremaruueckoro s3bika. ConaepxkaTenbHOW U
CTPYKTYpHOM OCOOEHHOCTBIO Yy4eOHOTro Kypca «AunreOpa» SBISIETCS €ro
VHTETPUPOBAHHBINA XapaKkTep.

Conepxxanue mnuHUM «Yucia W BBIYUCICHUS» CIY>KUT OCHOBOWM ISt
JTATbHEHIIET0 M3y4YeHHUs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyUYarOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHS MOJIH30BATHCS aIrOPUTMaMHU, a
TaK)Ke MPHUOOPETCHHIO MPAKTUUECKIUX HABBIKOB, HEOOXOIMUMBIX JIJIsl IOBCETHEBHON
KU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M HUPPAMOHAIBHBIMH YHCIaMHU, (HOpMHUpOBaAHHEM
MPEACTABICHUN O JEHCTBUTEIHLHOM YHKCIie. 3aBEPILICeHHE OCBOECHHUS YUCIOBOM JTUHUU



OTHECEHO K CpeHeMy 001eMy 00pa3oBaHHIO.

Conepkanue JByX anreOpanyeckux JUHUN — « AITeOpaniecKue BhIPaKCHUS
U «YpaBHCHHSI U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Y OOYUAFOIIMXCS
MaTEeMaTUYeCKOro armapara, HeoOXOAMMOTrO MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEKHBIX MPEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOTO
o0miero obpazoBaHusi y4eOHBIN MaTepuall TPYNIUPYETCS BOKPYT pPallMOHATIBHBIX
BbIpaXEHU. Ajredpa JEMOHCTpUPYET 3HAUCHHE MaTEMaTHKU KakK S3bIKa s
MOCTPOCHUSI MAaTeMAaTHYECKUX MOJIEei, OMHUCAaHWs TPOLECCOB U SIBJICHUUN
peansHOro Mupa. B 3amaun o0ydyeHus anreOpe BXOAST TakxKe NajbHEHIee pa3BUTHE
QITOPUTMHYECKOTO MBILUICHHS, HEOOXOIMMOTO, B YaCTHOCTH, ISl OCBOEHHUS Kypca
uHPOpPMATUKHA, W  OBJAJCHWE HABBIKAMU  JCAYKTUBHBIX  PaCCYXICHHIA.
[IpeoOpazoBanre CUMBOIBHBIX (OPM CIOCOOCTBYET pPa3BUTHIO BOOOpaKEHUS,
CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUECTBY.

Coneprkanve QyHKIIMOHAIBHO-TPAPUUIECKON JTMHUY HAIEICHO Ha MOJIyYeHHE
oOy4aronMMUCs 3HaHUN O (PYHKIMSIX KaK BaKHEHIIEH MaTeMaTHU4ecKOW MOJETu
JUTSL OTIMCAHUS ¥ CCIIEIOBAHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBJICHUM B IPUPOJIE U
oOmecTBe. 3yueHne matepuaa cnocoOCTBYET pa3BUTHIO y OOYHAIOIIUXCSI yMEHUS
WCIIOJIb30BaTh PA3JIMYHBIC BBIPA3UTEIBHBIE CPEJICTBA S3bIKA MAaTEMaTUKU —
CIIOBECHBIE, CHUMBOJIMYECKHE, TpauuecKkue, BHOCUT BKJIaa B (POpMHUpOBaHUE
MPECTaBICHUNA O PO MAaTEMATUKH B PA3BUTUN ITUBUIH3AINH U KYJIbTYPBHIL.

CornacHo yueOHOMYy IIaHy B 7-9 kjaccax wu3ydaeTcsi y4eOHBIA Kypc
«AnreOpa», KOTOPbIA BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COIECpXaHUS:
«Yucna u BBIUKCICHUSN», «ANTEOpanyecKUe BBIPAKEHUSN», «YPaBHEHUS W
HEpaBeHCTBA», « DyHKIIHI.

Ha uzydenue yueOHoro kypca « Anredpa» orsoautcs 306 yacos: B 7 kiacce —
102 gaca (3 yaca B Heaenro0), B 8 kinacce — 102 gaca (3 yaca B Hefiemnr0), B 9 Kiacce
— 102 yaca (3 yaca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA
7 KIIACC

Yuciaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. IloHATHe palnMOHANBHOTO YHCIA, 3alucCh, CpPaBHEHUE,
YHOOPSAIOYMBAHUE  pAlMOHANBHBIX  4uceld. Apudmernyeckue JEHUCTBUS €
palMOHAJIBHBIMA YMCIIaMH. Pemenne 3axad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CrerneHb C HaTypaJibHBIM IIOKa3aTeJeM: OIpe/esieHrue, MpeoOpa3oBaHue
BBIPQXEHHUI HA OCHOBE OIpEIEIeHUs], 3aIIUCh 0oNbIIMX yucesn. [IpouenTsl, 3anuce
IIPOLIEHTOB B BUJE JIpoOU U ApoOU B BUJIE MPOLIEHTOB. Tpu OCHOBHBIE 3a/1a4u Ha
IIPOLIEHTHI, PEIICHHE 3a7a4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, pPA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YHUCE.

PeanpHble  3aBUCMMOCTH, B TOM 4HCIe TpsiMasi W oOparHas
IIPONIOPLIHOHAIBHOCTH.

AuredpanvyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IEPEMEHHOU. JlomycTuMBIe
3Ha4YeHHus rnepemeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXY BEIIMYMHAMU B BUJIE
dbopmynbl. Beraucienus mo ¢popmynam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXX/IECTBEHHO paBHbIE BBIPAXEHHS, IMpaBWiIa MOpeoOpa3oBaHUs CyMM H
MPOU3BEJEHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX CIaraeMbIX.

CBoOliCTBa CTENEHH C HATyPAJIBHBIM [IOKA3aTEJIEM.

OnHouwiensl 1 MHOTOWIEHBI. CteneHb MHOrOwIeHa. CloXKeHue, BhIYUTAHMUE,
YMHOXEHHE MHOTO4JIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaAPaT CyMMBI
Y KBaApar pa3HocTh. Popmyiia pa3HOCTH KBAaIpaToB. Pa3iiokeHre MHOTOWICHOB Ha
MHOHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpPeHb YpaBHEHHWsI, TMpaBWia NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPAaBHEHHUM.

JluHeniHOe ypaBHEHHE C OIHOW MEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
ypaBHEHUS, pelICHUE JIMHEUHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHU IO YCIOBUIO
3aga4u. Pelienre TeKCTOBBIX 3a/1a4 € MOMOILBIO YPaBHEHUM.

JIuneiiHoe ypaBHEHHE C JIBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JMHEMHBIX YPaBHEHUW C JBYMs IIepeMEHHbIMHU. PerieHue cucrem ypaBHEHUU
Croco0OM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 3a7a4 C OMOIIbIO CUCTEM
YPaBHEHUM.



DyHKIUU

Koopaunara Touku Ha npssMou. UnuciioBble IPOMEXKYTKHU. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucreMa koopauHat, ocu Ox u Oy. AGcrucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0cKOCTH. [Ipumeps! rpaukoB, 3aJaHHBIX (OPMYJIaMHU.
Yrenue rpadukoB peanbHbIX 3aBUcUMOcTei. [Tonstue pynkuu. I'papuk pyHkumu.
CaoiictBa (ynkimii. Jluneiinas ¢yukuus, e€ rpaduk. I'paduk pynkiwmm y = |x|.
['paduyeckoe pernieHre TUHEHHBIX YPAaBHEHUM M CUCTEM JIMHEHHBIX ypaBHEHUM.

8 KVIACC

Yucia v BIYMCICHUSA

KBagparueiii kopeHb u3 uwucia. [lonsitue 00 uUppanMoOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBa/IPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEo0pa30BaHUIO YUCIOBBIX BhIPAKEHUN
Y BBIUHUCJIEHUSM. JIeHCTBUTEIIBHBIE YUCIIA.

CreneHb C UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3alUCh YHCIIA.

AureOpandeckue BRIpaKEeHUST AJIredpandeckue BbIpaKeHus:

KBanparnsiil TpEXUIICH, Pa3JIOKEHUE KBAIPATHOTO TPEXWICHA HA MHOKUTEIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CnoxxeHue, BBIYMTAHHE, YMHOXXEHHE, JIEeJIeHHe anredpandeckux JapoOeit.
PanronanbpHbIe BRIpRXXEHHS U X ITPeoOpa3oBaHue.

YpaBHEHUs 1 HEPABEHCTBA Y PABHEHUS M HEPABEHCTBA

KBaapatHoe ypaBHeHue, (hopMyiia KOpHEH KBapaTHOro ypaBHeHus. Teopema
Buera. Pemienue ypaBHEHUN, CBOIAIIMXCS K JIMHEWHBIM W KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPaBHEHHUS.

['paduueckas uHTEpIHIpeTalvsl YPAaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JIMHEMHBIX ypPaBHEHUW C JABYMsl II€peMEHHbIMHU. lIpuMepsl pelieHus cucTem
HEJIMHEMHBIX YPABHEHUH C JIByMS [IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a/1a4 anreOpanvdecKuM CrocoOoMm.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HepaBEeHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJJHOM NTEPEMEHHOM.

OyHkuy OyHKIUA

[Tonsitue pynkiuu. OOIaCTh OMpeAeNICHNs U MHOXKECTBO 3HAYCHUH (PYHKITHH.
Crioco0bl 3aaHus (PYHKITHIM.

I'padux ¢ynkumm. YUrenune cBoicTB dyHKumuu mno e€ rpaduxy. [Ipumeps
rpadukoB (GyHKIHMA, OTPaXKAIOIIKUX peabHbIE MPOIECCHI.



DYHKIMK, OIMKCHIBAIONIME TMPIMYI0 H OOpaTHYIO MPOMOPIHOHATbHbIE
3aBuCHMOCTH, UX rpadukn. Oyukuun y = x2, y = x3, y = \x, y=|x|. Ipaduueckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KITIACC

Yucaa v BIYMCICHUSA

PanronanbHble 4KCla, UppallMOHATIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHBIE ApoOr. MHOXECTBO ACHUCTBUTEIBHBIX YMCEN, JEHCTBUTEIbHBIC YHCIIA
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOMN MPSAMOI.

CpaBHEHUE JIEWCTBUTENIBHBIX YHCEN, apuPMETHYECKUe JEHUCTBUA C
JEUCTBUTEIbHBIMUA YUCIIAMH.

Pa3mepsl OOBEKTOB OKPYXKAIOIIET0 MHPA, JUIMTEIBHOCTh IPOIIECCOB B
OKPY’KAIOIIEM MHpE.

[IpubnmxEHHOE 3HAUYCHUE BEIMYUHBI, TOYHOCTH NpubImkenus. OKpyTrieHue
yucell. [Ipuknika u oueHkKa pe3yabTaToB BEIYMCICHUMN.

YpaBHeHUS U HEPABEHCTBA

JIunelinoe ypaBHEeHUE. PemeHne ypaBHEHUM, CBOAAIIMXCS K JINHEMHBIM.

KBanparnoe ypaBHeHue. PenieHue ypaBHEHHM, CBOASIIMXCS K KBaJIPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTEIIEHEN Pa3JI0)KEHUEM Ha MHOKUTEIIU.

Pemenue npoOHO-palMOHAIBHBIX YpaBHEHUN. PerieHue TEKCTOBBIX 3ajay
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ AByMsI MIEpEMEHHBIMU U €ro Trpaduk. PemieHue cucrem AByX
JIMHENHBIX YPABHEHUH C IByMs IEPEMEHHBIMU. Perienne cucrem AByX ypaBHEHU,
OJIHO W3 KOTOPHIX JMHEHHOe, a Japyroe — BTopoi creneHu. ['paduueckas
VHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMsI IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienrne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IniepeMeHHOW. KBaapaTHele HepaBeHCTBaA.
['paduyeckass wuHTEpHpeTalsi HEPABEHCTB M CHUCTEM HEPAaBEHCTB C JBYMs
MePEMEHHBIMH.

Oynkumyn OyHKUMA

KBaaparnunas dynkuus, e€ rpaduk u cBoiictBa. [lapaboma, KOOpaAWHATHI
BEPIIMHBI TapabOIIbl, 0Ch CAMMETPHUH MTAPaAOOJIBI.

I'paduxn pyaximit: y =kx, y =kx + b, y =k/x, y =x3, y =Vx, y = |x| , n ux
CBOWCTBA.



UucnoBble MOCIE€NOBATENbHOCTH YUHMCI0BbIE MOCJAEI0BATEIBHOCTH W
Nporpeccuu

[loHATHE YMCIIOBOM TMOCIEAOBATEIBLHOCTU. 3a/laHUE TIOCJIEIOBATEIIBHOCTH
pEKyppeHTHOH dhopMyIioi U HOpPMyYJIIOi n-TO YICHA.

Apudmerrueckass U reoMeTpuyeckas mnporpeccur. PopMysbl n-T0 YieHa
apu(PpMETUIECKON U TeOMETPUUECKON MPOTrpecCuii, CyMMbI TIEPBBIX 71 YJICHOB.

N3o0paxkeHne 4jiaeHOB aprU(METHUYECKOH M TIeOMETPHUYECKOM IPOTpPecCHid
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHEHIUAIBHBIN POCT.
CnosxHbIE TPOLEHTHI.



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

JIMYHOCTHBIE PE3YJBbTATDBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMMmbl y4eOHOro Kypca
«Anredpa» XapaKTEepU3YyIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K TMPOLUIOMY M HACTOSALIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KCHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IMIKOJbI, K MCIOJb30BAaHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN IpakIaHWHA U pealn3alii ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKAEHUIO 3THUECKUX NPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHBHOE Yy4YacTHE€ B pEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTEeMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCHEIHON NpodeccroHaIbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBUAYATbHON TPAEKTOPUM 00pa30BaHUs U HKU3HEHHBIX IUIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTH4eCcKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEeHUH, YMEHHUIO BHJETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUEHTalMeld B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4HbIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOIBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UeIOBEUYECKOM
NEATEIbHOCTH, 3TAaNoB €€ Pa3BUTHA W 3HAYMMOCTH JJIA PA3BUTHUS LMBUJIU3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTU4YECKOW KyJIbTYypOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuveckoe BocnuTtanue, GopMHpPOBAHHME KYJILTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIAarONOJIyYns:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HABBIKA peIICKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOT'O K€ MpaBa IPyroro 4ejoBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha TPUMEHEHNE MaTEMaTUUECKUX 3HAaHHUM JIJIsl PEIICHUS 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYKAIOIICH CpeJibl, INIAHUPOBAHUS MTOCTYIIKOB U OIEHKH
UX BO3MOXKHBIX MOCJIEJICTBUH VISl OKPYXKAIOIIECH Cpejibl, 0OCO3HAHUEM TJI00aTIbHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U MyTel UX PEeIICHUS;

8) ajanTanusa K U3MEHSIOIMMCS YCJOBHUSAM COLMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOIMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTHU 4€pe3 MPAKTUUYECKYIO JIEITEIHbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JPYTUX JIOJIEH, MPpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIMpOBaTh WEH, IOHITHS, TUIIOTE3bl 00 O0OBEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMITETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMil0, BOCIPUHHMATH
CTPECCOBYIO CHTYAaIlMI0 KaK BBI30B, TPEOYIOIIUNA KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbIE pEIICHUs] W JeUCTBUSA, (GOPMYJIMPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATDBI
Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble JJornueckue aeicTBHUA:

e BBIABIIATh U XapaKTEPHU30BaTh CYIIECTBCHHBIC MPU3HAKA MAaTEMaTHUICCKUX
OOBEKTOB, TOHSATUN, OTHOUIEHUH MEXKIY MOHATUIMH, (POPMYIHPOBATH
OTpEJICNICHUs]  TMOHSATUW, YCTAaHABIMBATh CYIIECTBEHHBIA  MPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IIPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPeoOpPa3OBBIBATH  CYXIACHUS:
YTBEPAUTEIbHbIE W OTpUIIATEIbHBIC, €AMHUYHBIC, YacTHbIE U oOIIue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeurss B (akTax, MAHHBIX, HAOMIOACHUSX W YTBEPKICHUSX,
npemiaraTh KpUTEPUH JIJISl BBISIBIICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUHIA,
JIeNaTh BBIBOABI C HCIIOJNB30BAHMEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX WU
WHIYKTUBHBIX YMO3aKIIOUCHH, YMO3AKIIIOUESHUH TI0 aHAJIOTHH;
pa30upaTh T0Ka3aTeIbCTBA MATEMATHUCCKUX YTBEPKICHUH (TPSIMBIEC B OT
MPOTUBHOTO), MPOBOAWTH CAMOCTOSITEIbHO HECIIOXKHBIC JTOKAa3aTeIhCTBA
MaTeMaTHYeCKUX (PaKToB, BBICTpaWBaTh AapTyMEHTAIlMIO, TPUBOJUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelIieHus: y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BapUAHTOB peIICHHUS, BBHIOMpATh HambOJee MOAXOAANMK ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUA,
bopMynupoBaTh BONPOCHI, (UKCUPYIOLIUME MPOTUBOpEUYUE, MpoliIemy,
CaMOCTOSITENIFHO yCTaHABIMBAaTh HMCKOMOE H JaHHOe, (OpMHUPOBATH
TUIOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

IPOBOJAUTH 10 CaMOCTOSITEIbHO COCTABJIEHHOMY IIJIaHy HECJIOXKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE NCCIIEI0BAaHUE IO YCTAHOBIEHUIO OCOOEHHOCTEN
MaTEMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKTYy COOOI;
CaMOCTOSITeNIbHO (hOPMYJIMPOBATH 00OOIIEHUST U BBIBOJIBI MO pe3yJibTaTam
IPOBEAEHHOTO HAOMIO/IEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000O0IICHHUIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TaKKE BBIIBUIATH
MPE/INOJIOKEHUS O €TO PA3BUTHHU B HOBBIX YCIOBHSX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTaTOYHOCTh W HM30BITOYHOCTh HH(OpPMAlMH, JAHHBIX,
HEOOXOUMBIX JIJISl pEeLICHU 3a1a4u;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABIICHUS,

BbIOMpATh (opMy TMpeACTaBiIeHUS HHPOPMALUU U WUIIOCTPUPOBATH
perraemMbie 3ala4yd  CXEMaMH, JuarpaMMaMH, WHOW Tpapukod ©u ux
KOMOMHAIIUSIMU;

OLICHMBAaTh HAAEKHOCTh WH(MOPMAIMU MO KPUTEPHUSIM, MPEATIOKEHHBIM
YUHUTENIEM UM CHOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe 1elCTBHA:

BOCIIpUHUMATD U (bOpMy.TII/IpOBaTB CYKICHUA B COOTBCTCTBUU C YCIIOBUAMU
H OCJIsIMHA O6H_IeHI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPA’KATh CBOKO TOYKY 3PCHUA
B YCTHBIX W IMMCbMCHHBIX TCKCTAX, AaBaTh ITOJACHCHHA IO XOA4Y PCIICHHA



3aJ1a4yi, KOMMEHTUPOBATh MOJYYEHHBIN pPe3yJIbTaT;

B X0J1€ 00CY’KJE€HUS 3a/1aBaTh BOIPOCHI IO CYLIECTBY 00CYK/1a€MOM TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC HA MIOUCK
pELICHUs, COIOCTABIATh CBOM CYXKIEHUS C CYXICHUSMHU JIpyTux
YYaCTHUKOB JHajiora, oOHapyUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOI Gopme popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKCHHUS,
NPEACTAaBIATh  pPE3yJbTaThl  PEIICHHs  3aJa4yd,  SKCIEPUMEHTA,
UCCIIEJOBaHMSI, IPOEKTA, CAMOCTOSITENILHO BBIOMPATh (pOpMAT BBICTYIUICHHUS
C Y4€TOM 3aj1a4 Ipe3eHTAllUU U OCOOEHHOCTEN ayAUTOPUH;

NOHMMATh U UCIOJIb30BaTh IPEUMYIIIECTBA KOMAaHIHOM U MHIUBUIYaIbHOU
paboThI pU PEIICHUH YYEOHBIX MAaTEMaTHUYECKUX 3a/1a4;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOI paboThl, pacupelessTb BHABI pPadOT, JOroBapUBaThCA,
00Cy>KIaTh IPOLECC U pe3yJsIbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpyHIoBbIX (opmax paboTsl (00cyxkaeHus, oOMeH
MHEHUSMH, MO3TOBBIE IUTYPMBI U JIPYTUE), BHIMOIHATH CBOIO YaCTh PaOOTHI
U KOODAMHHMPOBAaTH CBOM JCHCTBUS C JAPYIMMH WICHAMH KOMaH/IbI,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOIYKT MO KPUTEPUAM,
c(OpMYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIAThH IUJIaH, aJITOPUTM PELICHUS 3aAaud (MU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIUXCS PECypPCOB U
COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUpPOBAaTh M KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIaJIETh CITIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca M Pe3ysIbTara
pEIICHUSI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTb IIPU PELICHUU 3aa4H,
BHOCHUTH KOPPEKTHUBHI B JIESITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEJIHCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA IEITEIBHOCTH ITOCTABIEHHOU LIEJIN U
YCJIOBUSIM, OOBSCHITh MPUYUHBI JOCTHIKEHUS WJIM HEAOCTHUKEHUS IIENH,
HaxO0JUTh OIMKOKY, 1aBaTh OIIEHKY MPHUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJYYHUT CIETYIOIINE
MpPEIMETHBIC PE3YJIbTATHI:

Yuciia 1 BLIYHCIEHHUS

BreimonusaTe, codeTas yCTHbIE M MUChMEHHBIE TPUEMBI, aprUPMETHUECKHE
JENUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HAa4eHUS YUCIOBBIX BBIPAKEHUM, MPUMEHSATH pPa3HOOOpa3HbIC
CIIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYEHHUI JTPOOHBIX BBIPAKEHUMN, COIEPKAIIUX
OOBIKHOBEHHBIE U JIECITUUHBIE TPOOH.

[lepexonuTh OT OxHOM (HOPMBI 3aITUCH YHUCEN K APYroi (ImpeoOpa3oBHIBATH
JECATUYHYIO IpOOb B OOBIKHOBEHHY0, 0OBIKHOBEHHYO B IECTUYHYIO, B YaCTHOCTH
B 0€CKOHEYHYIO JCCATUYHYIO IPOOB).

CpaBHUBATH U YIOPSAIOYUBATH PAllMOHAIBHBIE YUCIIA.

OKpyIJIsITh YuCnHa.

BEIIOMHATE IPUKUAKY U OLIEHKY pe3yJibTaTa BEIUMCICHUIA, OIICHKY 3HAUCHHN
YHCJIOBBIX BBIPAXKEHUU. BBINONHATH AEHCTBUS CO CTENEHSMU C HaTypalbHbIMU
MOKa3aTEJSIMH.

[TpuMeHsTh MpU3HAKK ASTUMOCTH, PA3JI0KEHUE HA MHOKUTEIIN HATYpaIbHbIX
qHCel.

Pemarh npakTUKO-OPUEHTUPOBAHHbBIE 33/aud, CBSI3aHHBIE C OTHOIIEHHEM
BEJMYMH, MPONOPILHOHAIBHOCTBIO BEJIMYUH, MPOLEHTAMH, WHTEPHPETUPOBATH
pe3yNbTaThl peUIeHUs 33aJ1a4 ¢ y4€TOM OTpaHUYEHUM, CBA3aHHBIX CO CBOMCTBaMHU
paccMaTpuBaEeMbIX OOBEKTOB.

AnredpanvyecKue BbIPAKEHUA

Hcnonp3oBath aireOpandecKkyto TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTh €€
B IIPOLIECCE OCBOEHMS Y4eOHOTO MaTepuaia.

Haxoants 3HaueHns OyKBEHHBIX BBIPQKCHHUW MPH 3aJaHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.

BeimonusaTe mpeoOpa3zoBaHus EOTO BHIPAKEHUS B MHOTOUJICH MTPUBEACHUEM
MOIOOHBIX CJIaraéMbIX, PACKPHITHEM CKOOOK.

BBINONHATE yMHOXEHHE OJHOYIEHa Ha MHOTOWIEH M MHOTOWIEeHa Ha
MHOTOYJICH, IPUMEHITH (POPMYJITBI KBapaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCymIeCTBIATh pa3OKEHHE MHOTOWICHOB HAa MHOXHUTEIA C TOMOIIBIO
BBIHECEHHUS 32 CKOOKH OOIIEro MHOXKUTEIS, TPYIITUPOBKHU ClIaraeéMbIX, IPUMEHEHUS
(bopMyJ1 COKPALIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHKsi MHOTOUYJICHOB ISl PELICHUS Pa3IMYHBIX 33]a4
U3 MaTEMaTHKHU, CMEKHBIX TPEIMETOB, U3 PEaIbHOM MPaKTUKH.

Hcnonp30BaTh CBOWCTBA CTEMEHEH C HATypaldbHBIMU IOKA3aTeIsIMU IS
npeoOpa30BaHUs BEIPAKCHUH.



YpaBHeHMS U HEPaBeHCTBA

Pemlars yMHEMHBIE YpaBHEHUS C OJHOM NEPEMEHHOMW, NMPUMEHSSA IIPaBHIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCHIBHOMY eMy. [IpoBepsaTs, sBisieTCs
JIM YHUCIIO KOPHEM YPABHEHUS.

[TprmensTh rpadyecKre METOIBI P PELICHNH JIMHENHBIX YPaBHEHUH U UX CUCTEM.

[lonOupaTe npuUMepbl Map 4YHCEN, SBIAIOLNIMXCS PEIICHHEM JUHEHHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPANHATHON IJIOCKOCTH IpaUK JIMHEHHOTO YPAaBHEHUS C IByMS
IEPEMEHHBIMHU, MI0JIb3YSACh I'pa)UKOM, IPUBOAUTH IPUMEPHI PEIICHNS YPaBHEHUS.

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

CocTaBnsATh M pellaTh JIMHEWHOE YpaBHEHHWE WM CHCTEMY JIMHEWHBIX
YPAaBHEHUH MO yCIIOBHUIO 3aJa4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4y NIOJyYECHHBIN PE3yJIbTaT.

DOyHKIUU

N300paxath HA KOOPAUHATHOM MPSMOI TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KU, MHTEPBAJIbL, 3aAMUCHIBATh YUCIOBbIE TPOMEKYTKU Ha
aJIreOpanvdeckoM s3bIKeE.

OtMeyaTh B KOOPAMHATHON IUIOCKOCTH TOYKH II0 33JaHHBIM KOOpAMHATaM,
CTpOUTh rpaduky TMHENHBIX QyHKIHUNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh C TMOMOIIBI (YHKUMNA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHME, II€HA, KOJWYECTBO, CTOUMOCTb,
MIPOU3BOUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHue pyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cocod MpEeACTaBICHHUS W aHalW3a MHGMOpManuwy,
U3BJICKATh U UHTEPIPETUPOBATH HH(OPMAIUIO U3 TPaMKOB PEAIbHBIX MTPOLIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce oOyYarONIMICS TOJNYYHUT CIETYIOIIHE
NpPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonb30oBaTh HayallbHbIE MPEACTABICHUS O MHOXKECTBE JIEHCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUS, OKPYTJICHUS U BBIUMCICHUN, N300pakaTh JCHCTBUTEIbHBIC
YHCJIAa TOYUKaMHU HA KOOPJAWHATHOM MPSAMOM.

[IpumeHsaTh mOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHM, UCIOJIb3Ysl MPU HEOOXOAUMOCTH KaJIbKYJISATOP, BBINOIHITH
npeoOpa3oBaHusl BBIPAKEHUH, COJEPIKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEU.

Hcnonp3oBaTh 3amucu OOJBIIUX W MaJbIX YHCEN C MOMOIIBIO JAECATHYHBIX
npo0eit u creneneit yucia 10.



AJiredpanyeckue BbIpaKeHUs

[IpumMeHATh TOHSATHE CTENEHH C IEJbIM TO0Ka3aTelieM, BBITIOIHSITh
npeoOpa30BaHus BRIPAXKCHUH, COAEPIKAIUX CTETICHH C IEITBIM MOKa3aTesIeM.

BbINIONHATE TOXAECTBEHHBIE MPE0Opa30BaHUs pAllUOHATBHBIX BIPAKEHUN Ha
OCHOBE IMPaBUJI ICUCTBUI HaJ MHOTOUYJICHAMU U alIreOpandyecKUMH ApOOsIMHU.

PackiranpiBaTh KBaApaTHBIN TPEXWICH HA MHOKHUTEIIH.

[TpumensaTh mpeobpa3oBaHus BRIPAKCHHUM IS PEIICHUS PA3INIHBIX 3a/1a4 13
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

PemaTe nuHeWHbIC, KBaJpaTHbIE YpaBHEHUS W pallMOHAIbHBIC ypaBHEHUS,
CBOJISIIIMECS] K HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMsI IIEPEMECHHBIMU.

[IpoBOANTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM 4YHCJI€ C IPUMEHEHHEM TpadUyeCcKUX MPeACTABICHUN (yCTaHABIUBATh, UMEET
JIY ypaBHEHUE UJTM CUCTEMa YPaBHEHUH PELICHHUS], €CITU UIMEET, TO CKOJIBKO, U TIPOYEE).

[lepexoauTh OT cioBecHON (HOPMYIMPOBKU 3a7auu K €€ anreOpandyeckoi
MOJEIA C TIOMOIIBIO COCTaBIICHUS YPaBHEHWUS WM CHUCTEMBbl YpaBHCHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aa4H MOTYUCHHBIN pe3yIbTarT.

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JIJIsl CPABHEHUSI, OLICHKH, peIIaTh
JIMHENHBIE HEPABEHCTBA C OJTHOM MEPEMEHHOMN U UX CUCTEMBI, 1aBaTh rpaduyecKyIo
WJUTFOCTPAIIMIO MHOKECTBA PEIICHUI HEPaBEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKIUU

[ToHumaTe ¥ KCMONB30BATh (DYHKIIMOHAIBHBIE TOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE O0O3HAYEHMsI), ONPEACNATh 3HAUYCHHE (YHKIUHU TIO0 3HAYCHUIO
apryMeHTa, ONpeAeNIATh CBOWCTBA (PYHKIUU 10 €€ rpaduKy.

Crtpoutsb rpaduku dIeMeHTapHBIX QYHKIUNA BUJIA:

y =k/x, y =x2, y =x3,y = |x|, y = VX, OIICBIBATb CBOHCTBA YHCIOBOI (yHKIHN
o e€ rpaduxy.

K xoniy oOyuenus B 9 kiacce oOyYarONIMICS TOJYYHUT CIETYIOIIHE
MPEIMETHBIE PE3YyJIbTATHI:

Yuciia ¥ BBIYUCICHUSA

CpaBHHBATh M YIIOPSIOYMBATH PAITMOHAIBHBIC M HPPAIlMOHAIBHBIC YHCIIA.

BrimonHITh apudMeTnueckue AHCTBUS C pallMOHAIBHBIMU YUCTIAMU, COYETast
YCTHBIE U MHUCHbMEHHBIC MPUEMBI, BBIMOIHATH BBIYUCICHHS C HPPAIMOHATBHBIMU
YUCIIAMH.

HaxouTh 3HaYeHUS CTETICHEH C IIEJIBIMH TTOKA3aTeIIMHA M KOPHEH, BEIYUCIIATH
3HAYCHUS YUCJIOBBIX BBIPAKECHUH.

OKpyTisaTh JEWCTBUTENBHBIE YHCIA, BBIIONHITh MTPUKUIKY pe3yibTaTa
BBIUHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.



YpaBHeHMS U HEPaBeHCTBA

Pernats nuHeliHbIe ¥ KBaIpaTHBIC yPaBHEHUS, YPABHEHHUS, CBOISIINECS K HUM,
pocTerne APOOHO-PALMOHAIBHBIE YPABHEHHUS.

Pemate cucteMbl ABYX JIMHEWHBIX YPAaBHEHUU C JABYMsI NEPEMEHHBIMU H
CUCTEMBI JIBYyX YPaBHEHUMN, B KOTOPHIX OJJHO YPABHEHUE HE SBISETCS JTUHEHHBIM.

Pemate TEKCTOBBIE 3amadyuM aidreOpaMdecKuM CIIOCOOOM C  TTOMOIIBIO
COCTaBJICHUS YPaBHEHHSI UJTM CUCTEMBI JIByX YPaBHEHUH C IBYMsI IEPEMEHHBIMHU.

[IpoBoUTh MpocCTeilive UCCAEAOBaHUS YPaBHEHUN U CUCTEM YpaBHEHHM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JU ypaBHEHUE WIIM CHCTeMa YpPaBHEHUMW pELICHUs, €CIM HMEET, TO CKOJbKO, U
npouee).

Pemars nuHeliHbIE HEpAaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pakaTb
pelIeHre HEPaBEHCTB Ha YHMCIIOBOM NpPSAMOM, 3alMChIBaTh PELICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemmarp  cucteMbl  NTWHEHHBIX  HEPAaBEHCTB, CHUCTEMBl  HEPABEHCTB,
BKIIIOUAIOIME KBaJpaTHOE HEPaBEHCTBO, HW300pa)xkaTh pEIICHHE CHUCTEMBI
HEPAaBEHCTB Ha YHCIIOBOW MPSIMOM, 3alMCHIBATH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PEILIEHUU Pa3IMYHbBIX 3a/1a4.

DOyHKUIMHA

Pacno3naBaTh (QyHKIMM U3y4eHHBIX BHUJO0B. I[lOKa3bpIBaTh cXeMaTHUECKU

pPacroioKeHHE Ha KOOPIMHATHOM TIOCKOCTH rpaduKoB QPyHKIMM BUaa: y = kx, y =
kx+b,y=k/x,y=ax2 +bx+c,y=x3,y= \/x, y = ||, B 3aBuCHMOCTH OT 3HAYCHHIA
K02 (PHUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth U HU300paXaTh CXEeMATHYECKU TpapUKU KBAJIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIMH 1O UX TpaduKaM.

Pacno3naBaTh KBaApaTUyHYO (PYHKIUIO 1O (popmylie, IPUBOAUTH TPUMEPHI
KBaJIPaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZUKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEILHOCTH H IPOTPeCcCH U

Pacnio3naBaTh apu(pMETHUECKYIO U TEOMETPUUYECKYIO MPOTPECCUU MPU PA3HBIX
croco0ax 3a7aHusl.

BBIMONHATS  BBIYMCIEHHUST C  HCIOJIB30BaHMEM (OpMYyJ n-ro 4jeHa
apu(PpMETUYECKON U reOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh YIEHBI IOCJIEIOBATEIbHOCTY TOYKaMHU Ha KOOPIMHATHOU
IJIOCKOCTH.

Pemate 3amaun, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YUCIIE 3a/1a4u U3 PEAIbHOM JKM3HU (C UCIOJIb30BAHUEM KAJIbKYJSATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHBIE
HaumeHoBaHHe pa3aejioB U TeM uudpoBbIe
Ne ni/m P Kounrpoabnbsie IIpakTuueckue (undpp )
NPOrpaMMbl Bcero o0pasoBaTejbHbIe
padoThbI padoThI
pecypcbl
| Uucnia u BeIYKCIICHUS. PariuoHalbHEIS 75 ) bubnunoreka LIOK
qucia https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
2 2
2 AZreOpaHeCKHe BLIPDKCHHA 7 https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
3 YPaBHCHHA 1 HCABCHCTBA 20 ! https://m.eds0o.ru/7f415b90
bubnunoreka LIOK
) 24 1
4 Koopanwatst u rpaguici. Gymicin https://m.edso0o.ru/7f415b90
bu6nmorexa LIOK
II 1
> OBTOpEHHE 1 0000MmerHe 6 https://m.edso0o.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 7 0

I[TPOTPAMME




8 KVIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne i/ P Konrpoabnbsie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypchl
bubnunoreka LIOK
1 | K 15 1
ucna u Beruucienus. Kpagparuoie kopHu hitps:/m.cdsoo.ru/7f417af8
) Yucna u BeraucieHus. CTEIIEHb ¢ EIbIM 7 bubnunoreka LIOK
IoKa3arejieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKe BEIPaKCHUS. 5 | bubnuorexa [IOK
KBanpaTnsiii TpExuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKkue BhIpaKCHUSI. 15 | bubnnorexa [JOK
AnreGpanueckas ApoOb https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHcTBa. KBanpaTHbie 15 | bubmmoreka [JOK
YpaBHEHUA https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 13 bubnnorexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
7 v .H 12 1
paBHEHHMs ¥ HepaBeHCTBa. HepaBeHcTBa hitps://m.cdsoo.ru/7i417af8
bu6nmorexa LIOK
8 O . OcHOBHBIE TIO 5
YHEIMHI HOBHDIC HOMTI https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
9 o . Yucrnossle 9
YHKIH. Hucnosbie GynKumn https://m.edsoo.ru/7f417af8
10 [ToBTOpenue u 0600IIeHNE 6 1 bubnmorexa LOK
https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

[NPOT'PAMME




9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/ P Konrpoabnsie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
| Yucna v Berunciienus. JleiicTBuTeIbHBIC 9 1 bubnuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
’ YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUS C 14 | bubnnorexa [JOK
OJHOM NEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 | bubmmoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
bubnunorexka LIOK
. 16 1
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa hitps://m.cdsoo.ru/7f419d08
bubnunoreka LIOK
1 1
. Dy 0 https://m.edsoo.ru/7£419d08
bu6nmorexa LIOK
1 1
6 YucnoBble OCIEN0BATEIBHOCTH 5 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS 18 | bubmmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 7 0




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBo yacoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabnbsie IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
pecypchl
1 [ToHsITHE PAIMOHATIBHOTO YKCITa 1
2 CroxeHue 1 BBIYMTaHUE PAOHATBHBIX YHCEI 1
3 VMHOXEHHE PaIl[HOHATbHBIX YUCEI 1
4 Jenenve paroHaIbHBIX YUCET 1
5 Apudmernyeckue NEHCTBYS ¢ PallHOHATEHBIMA 1
YrcIaMu
KonTponbHas pabora o teme «IloBropenue
6 paHee NPOWACHHOTO MaTepuana 3a Kypc 6 1
KJacca
7 AHanu3 KOHTpoJIbHOH paboTtbl. CpaBHEHHE, 1
YIOPSJI0YHBAHUE PAIIMOHAIBLHBIX YHCET
3 CpaBHeHMe, YIOpsI0UYMBaHNE PAIIHOHATIBHBIX 1
qHcen
9 CpaBHeHMe, YIOpSI0UYMBaHNE PAIIHOHATIBHBIX 1
yucen. Pemenne 3anau
10 1 but6mmorekxa [IOK
CreneHs ¢ HaTypaJlbHBIM MOKa3aTeNeM https://m.edsoo.ru/7f4211de
11 Beruncienre 3Ha4CHUI BBIPAKEHHH, 1 bubnmnorexa [JOK
CoZIepKaIluX CTEIICHb https://m.edsoo.ru/7f421382
12 Pemenne ynpaxuenuii mo teme "CTerneHs ¢ 1 bubnmnoreka [JOK

HaTypaJlbHBIM TIOKa3aTeaeM"

https://m.edsoo.ru/7f42154e




Crerens ¢ HaTypaJbHBIM ITOKAa3aTCJICM.

bu6nmmoreka [IOK

13 Pemenue 3anau https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HaTypaJIbHBIM IIOKA3aTEIEM.
CamocTtosTensHas paboTa
15 Pemrenue ocHOBHBIX 337124 Ha Ipodu 13
peanbHON NPaKTUKU
16 Pemenne ocHOBHBIX 3a/1a4 Ha IPOLIEHTHI U3
pealibHOM MPaKTUKKU
17 Pemenue ocHOBHBIX 3a/1a4 Ha 1poOH, MPOLIECHTHI
U3 peasbHOU NPaKTUKHU
Pemenue ocHOBHBIX 33124 Ha IpoOU, IPOLIEHTHI
18 U3 peajbHOM nMpakTuku. CaMOCTOsATEeIbHASL
paborta
19 [Ipu3Haky 1eTMMOCTH HaTypaJIbHBIX YHCEN
20 [Ipr3Haku 1enMMOCTH, Pa3I0KEHUS Ha
MHOJKUTENN HaTypaJIbHBIX YUCE
21 KonTposbHas pabota 3a 1 yeTBepThH
2 AHanu3 KOHTPOJIbHOU paboThl. PeabHbie
3aBUCUMOCTH. [IpsiMast mpornopuuoHaIbHOCTb
23 PeanbHrie 3aBucumoct. OOpatHas
MIPOIOPIMOHATIBHOCTh
24 Peanbnbie 3aBucumMoctu. [psimas u oOpaTHas
MPONOPLUOHAIBHOCTH
75 Peansaslie 3aBucumoctu. [Ipsimas u oOpatHas
MIPONOPIMOHAIBHOCTH. Perienne 3agau
26 but6mmorekxa [IOK
BykBeHHbIE BBIpaXKEHUS https://m.edsoo.ru/7f4 1feec
7 [lepemennsie. JlomycTumble 3HAYEHUS

NEPEMCHHBIX




28 dopmyisl
29 ®opmyiibl. Penenwe 3amaq
30 [TpeoOpa3oBanue OYKBEHHBIX BBIPAKCHUI, bubmmoreka [JOK
pPacKphITHE CKOOOK https://m.edsoo.ru/7f41fafa
31 [TpeoOpa3oBanue OYKBEHHBIX BBIPAKCHUIA, bubmmoreka [JOK
MPUBEACHUE MTOJOOHBIX ClIaraeMbIX https://m.edsoo.ru/7f41fd70
[IpeoOpazoBanre OyKBEHHBIX BBIPAKEHUH,
32 packpeiTue CKOOOK M MPUBEAEHUE MOJOOHBIX
cJlaracMbIX
[IpeoOpazoBanne OyKBEHHBIX BHIPAKEHUH,
33 PacKpsITHE CKOOOK M TIPUBEICHHE TTOJOOHBIX
crnaraemMbix. CaMocTosTeNbHAS paboTa
34 CBo¥iCcTBa CTEIIECHH C HATYpaIbHBIM bubmmoreka [JOK
ToKa3areneM https://m.edsoo.ru/7f421382
35 bubmuoreka [{OK
YMHOXEHHUE U JISJICHUE CTETICHEN https://m.edsoo.ru/7f42154¢e
36 Bo3Benenue B cTernieHb MPOU3BEACHHS U bu6nmorexa LIOK
CTETNeH! https://m.edsoo.ru/7f4218be
37 bu6mmoteka IIOK
MHoTro4IeHbI https://m.edsoo.ru/7f42276¢e
33 bu6mmoteka IIOK
Muorounensl. CTaHAAPTHBIN BU]L https://m.edsoo.ru/7f422930
39 bu6nmorexa LIOK
CroskeHre MHOTOUYJICHOB https://m.edsoo.ru/7f422af2
40 bubnunoreka LIOK
Brrautanue MHOTOUICHOB https://m.edsoo.ru/7f422cc8
A1 bu6nunorexa LIOK

VYMHOKEeHHE MHOTOYJICHOB

https://m.edsoo.ru/7f422fca




CJ'IO)KCHI/IG, BbIYUTAHUC, YMHOXKCHHUC

bu6nmmoreka [IOK

42
MHOT'OYJICHOB https://m.edsoo.ru/7f423182
43 dopmyiel cokpamEHHOro yMHOXKeHHs. KBanpat bubmmoreka [JOK
CYMMEI M KBaJIpaT Pa3HOCTH JIBYX BhIPAKEHHUN https://m.edsoo.ru/7f42432a
44 dopmyibl cokpamEHHOro yMHOXeHus1. Kyo bubmmoreka [JOK
CYMMBI M KyO Pa3HOCTH JIBYX BBIPaKCHUH https://m.edsoo.ru/7f42464a
45 bu6nmoreka [IOK
KonrtponbHas pabota 3a 2 ueTBepTh https://m.edsoo.ru/7f424c12
AHaJII/I3“KOHTpOHI)HOI71 paboter. @opMybl Bubmmotexa [IOK
46 COKpAIIEHHOT0 YMHOKeHHUs1. Pa3HOCTD
. https://m.edsoo.ru/7f424fd2
KBaJIPaToOB JIByX BBIPKCHUI
47 dopmyiibl cokpaiéHHOro ymMmHoxkenus. CymMmma bubmmoreka [JOK
Y Pa3HOCTh KyOOB JIBYX BEIPaKEHHH https://m.edsoo.ru/7f4251d0
48 Pasnoxxenue MHOTO4JIEHOB Ha MHOXKHTEIIH. bubnunoreka LIOK
Brinecenre 001ero MHOXKHUTEINS 32 CKOOKH https://m.edsoo.ru/7f423312
Pa3no’keHne MHOrOWwIeHa Ha MHOXKHTEIH,
JI0)KEHHE MHOTOYWICHA HA MHOKUTEIH Bubmiorexa [IOK
49 UCTIONb3Ysl METO/ BBIHECEHHUS OOIIEro
https://m.edsoo.ru/7f4237fe
MHOHTEJS 332 CKOOKH
50 Pa3noxeHue MHOIOWICHOB Ha MHOKHTEIH. bubmmoteka IIOK
MeTo/ TpyIITUPOBKH https://m.edsoo.ru/7f4239de
51 Pa3nokeHne MHOTOWICHOB HA MHOKUTEIH
57 KonTponbHas pabora o Teme
"AnreOpandeckrie BEIpaxeHus"
AHanu3 KOHTPOJEHOHN paboTHl. Y paBHEHHUE,
53 MpaBuiIa NpeoOpa3oBaHus ypaBHEHHUS,
PaBHOCUIBHOCTb YPABHEHUI
54 JIuneiliHOE ypaBHEHHE C OAHOMN EPEMEHHON
55 JluHeiiHOe ypaBHEHHE C OJJHOI EPEeMEHHOM, bubnmnorexa [JOK

peuIeHuE JINHEWHBIX YPABHEHUI

https://m.edsoo.ru/7f420482




JInHeliHOE ypaBHEHUE C OJJTHOM IEPEMEHHON,

56 pelieHNe THHEHHBIX YPaBHEHHI.
CamocrosTenpHas padoTta
57 bubnunoreka LIOK
Pemenwne 3amaq ¢ mOMOIIBI0 ypaBHEHHHA https://m.edsoo.ru/7f42064e
59 Perrenue 3ama4 Ha ABIKEHHE C TIOMOIIBIO bu6nmmoreka [IOK
ypaBHEHUI https://m.edsoo.ru/7f420806
59 Perrenue 3aqa4 Ha CTOMMOCTD C ITOMOIIBIO bu6nmoreka [IOK
ypaBHEHUI https://m.edsoo.ru/7f4209a0
60 Perirenne 3a1a4 Ha POLIEHTHI M YaCTH C bubnunoreka LIOK
MTOMOIIIBIO YPaBHEHHUN https://m.edsoo.ru/7f420e6e
61 bubnunorexka LIOK
JIuneliHoe ypaBHEHUE C IBYMS [IEPEMEHHBIMU https://m.edsoo.ru/7f427c32
62 JluneiiHOE ypaBHEHHE C IBYMS IIEPEMEHHBIME 1 bubnuorexa [IOK
ero rpaux https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMHEHHBIX YPaBHEHUH C IByMs bubnmnorexa [JOK
MepeMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema IByX JTMHEHHBIX YPaBHEHUH C IByMsI
MEPEMEHHBIMU. Y POK MPAKTHKYM
65 Pemenue ynpaxuenuii mo reme "Cucrema AByx
JMHEHHBIX YPaBHEHUH ¢ ABYMsI IEPEMEHHBIMU
66 Cucrema ByX TMHEHHBIX YPAaBHEHUH C IByMsI
nepeMeHHbIMUA. CaMocTosITeNbHAs paboTa
67 Penrenue cucrem ypaBHeHHH rpadguyeckum bubnuoteka [JOK
METOA0M https://m.edsoo.ru/7f4284de
68 Penrenue cucrem ypaBHEHHH METOIOM bubnuoteka [JOK
IIOJICTAHOBKH https://m.edsoo.ru/7f42865a
69 Pemenune cucreM ypaBHEHUI METOIOM bubnmnorexa [JOK

CJIOKCHUA

https://m.edsoo.ru/7f4287d6




70

Pemenue cuctem ypaBHenuil. Pemenue 3agau

71 Perenne cucreM ypaBHEHHI
79 bubnunoreka LIOK
KonTtponbsHas pabora 3a 3 ueTBEepTh https://m.edsoo.ru/7f421044
73 AHanu3 KOHTPOJbHOM padoTsl. Koopaunara bubmmoreka [JOK
TOYKH Ha IPSIMOM https://m.edsoo.ru/7f41de76
74 bu6nmmoreka [IOK
UucnoBeie TPOMEKYTKU https://m.edsoo.ru/7f41dff2
75 Pemenue ynpaxuenuit no reme "UncnoBbie
MIPOMEXYTKH"
76 Paccrosiaue Mexay TByMs TOUKaMu
KOOPAMHATHOHN IPSIMOU
77 Pewenue ynpaxuenuii no teme "PacctosHue
MEXAy IBYMS TOUKaMH KOOPJUHATHOM mpsiMon"
78 [IpsiMoyronbHas cucTeMa KOOPIHHAT Ha bubmmoreka [JOK
IUTOCKOCTH https://m.edsoo.ru/7f41el6e
'I?QHICHI/IG YIPOKHEHUH 110 TEME Bu6muotexa LOK
79 [IpsmoyronkHas cucteMa KOOpAWHAT Ha
" https://m.edsoo.ru/7f41e42a
TUIOCKOCTH
%0 bu6nmorexa LIOK
[Tpumepst rpadrKoB, 3aITaHHBIX GOPMYJIaMH https://m.edsoo.ru/7f41e8a8
31 ITpumepsl rpaduKoB, 3aIaHHBIX HOPMYTaMU bubnmnorexa [JOK
Buaa y=kx+b https://m.edsoo.ru/7f41ed80
32 [Ipumeps! rpaduKoB, 3a1aHHBIX GOpPMYJIaMH
Buaa y=k/x
33 [Tpumeps! rpadukoB, 3alaHHBIX (HOPMYIaMH. bubnmnorexa [JOK
CamocrosTenpHas padoTta https://m.edsoo.ru/7f41ea24
84 Urenne rpa kOB peaIbHBIX 3aBUCUMOCTEH




UreHne rpaIKOB peallbHBIX 3aBUCUMOCTEH.

bu6nmmoreka [IOK

85
I'paduk gBrxeHUS https://m.edsoo.ru/7f41ef06
86 [Monsitre GyHKIMH
37 bu6nmmoreka [IOK
I'padux pyHxmn https://m.edsoo.ru/7f41f078
23 bubnunoreka LIOK
CpoiicTBa QpyHKIHN https://m.edsoo.ru/7f41f1fe
39 Pemenne ynpaxuenuii mo teme "CBoiicTBa bubmmoreka [JOK
¢byHKIIIT" https://m.edsoo.ru/7f427282
90 bubmuoreka [{OK
Jluneitnas QyHKIUSA https://m.edsoo.ru/7f427412
01 bubmuoreka [{OK
Jluneiinas ¢pynkuus. Pemmenue 3anauq https://m.edsoo.ru/7f426d1e
92 [ToctpoeHue rpaduka JIHHEHHON QYHKIIHHU
93 [octpoenne rpaduka TUHEHHON (YHKIIUH.
Perenue 3agay
94 I'paduk dpyHrmun y =x|
o5 bu6nmorexa LIOK
[loctpoenue rpaduka pyHKIHUN y =|X| https://m.edsoo.ru/7f41f50a
96 KonTposbHas padora no reme "KoopauHater 1 bubmuoreka [IOK
rpadukn. OyHKIAN" https://m.edsoo.ru/7f429c6¢
AHanu3 KOHTpOJIBHOH paboTsl. [loBTOpEHME
97 OCHOBHBIX ITOHSATHI M METOJIOB Kypca 7 Kiacca,
000011IeHVIe 3HAHH
08 [ToBTOpeHue. ApupmMeTrnueckue IeUCTBUS C bubnmoreka [JOK
panMoOHATBHBIMU YHCIIAMHA https://m.edsoo.ru/7f429f32
99 [ToBTopenue. CreneHb ¢ HaTypaIbHBIM bubnmnorexa [JOK

IOKAa3aTelIeM 1 €€ CBOMCTBA

https://m.edsoo.ru/7f42a0e0




IToBTOpenne. @opMyIIbl COKPALLEHHOTO

100 1
YMHOEHHS

101 | bu6nmoreka [IOK
Htorosas koHTponbHas paboTa https://m.edsoo.ru/7f42a27a

102 | lowtopene conommn oms A nerosos | uGmorexa LIOK

P N 8 https://m.edsoo.ru/7f42a900
Kypca 7 kiacca, 06001eHe 3HaHA N
OBULIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




8 KVIACC

KosnvecTBo 4yacoB DJIeKTPOHHbIE
nudposeie
Nen/m | Tema ypoka Kontpoabnbie IIpakTnyeckue
Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypchl
1 | bubnunoreka LIOK
ParnponansHble Yicna U UX MpeoOpa3zoBaHue https://m.edsoo.ru/7f42d452
> 1 bubmuoreka [{OK
KBanpatHsslit kopeHb U3 yucia https://m.edsoo.ru/7f42eaaa
3 IMousiTne 06 UppaHOHATIBHOM YHCIIC 1
4 Hecsatuanble pUOIMKEHUS HPPALIMOHATBHBIX 1
qrcen
5 JIefCTBUTENbHBIE YHCIIA 1
KonTponbHas pabora o teme «IloBropenue
6 paHee NPOHIEHHOTO MaTepHana 3a Kypc 7 1 1
KJ1accay
7 AHanH3 KOHTPOJIHHON paOOTHI. 1
ApudmeTryeckuil KBaJIpaTHBIA KOPEHb
3 ApudmeTryeckuii KBaApaTHIA KOPEHb. 1
Pewenne 3amau
9 YpaBHeHue BUja x> = a 1
10 CgoiicTBa apr()METHYECKHX KBaJPATHBIX 1 bubnuoreka [IOK
KOpHeH https://m.edsoo.ru/7f42d862
11 CaoiicTBa apr(PMETHUECKUX KBAJAPATHBIX 1 bubnuoteka [JOK
KopHel. Pemenue 3amaq https://m.edsoo.ru/7f42d862
12 1 bubmuorexa [IOK

BriHecenrne MHOXKHTEIS H3-110/1 3HaKa KOpHA

https://m.edsoo.ru/7f42dd26




bu6nmmoreka [IOK

13
Brecenne MHOKUTENS TI0]] 3HAK KOPHS https://m.edsoo.ru/7f42ded4

14 bubnunorexa LIOK
CpaBHEHHE JIEHCTBUTEIHHBIXBBIPAKESHNN https://m.edsoo.ru/7f42e0be

15 ITpeoOpa3oBaH¥e YHNCITOBBIX BBIPAKCHH, bubnunoreka LIOK
colepKalux KBaJpaTHbIC KOPHU https://m.edsoo.ru/7f42e262
IIpeoOpa3oBaHue YMCIOBBIX BEIPAKEHHUM,

peobp P bubnunorexa LIOK
16 CoJIepIKaIlNX KBaJpaTHbIC KOpHH. Perienne
https://m.edsoo.ru/7f4354a4
3a7a4.

17 bubnunoreka LIOK
CreneHs ¢ [EBIM IT0Ka3aTeIeM https://m.edsoo.ru/7f436098
HaxoxaeHne 3Ha4eHNs YUCIIOBOTO

bubnuoreka [IOK
18 BBIPQYKCHHUSI, COJIEPIKAIIETO CTEIICHD C
https://m.edsoo.ru/7f435648
OTPHIIATEIHLHBIM MTOKA3aTEeIeM
CrangapTHas 3anuch uncia. Pazmepsl
00BEKTOB OKPYIKArOLIEro Mupa (OT
Py pa ( bubnuoreka [{OK
19 3JIEMEHTAPHBIX YACTHUIL 10 KOCMUYECKUX
https://m.edsoo.ru/7f435648
00BEKTOR), ITIUTEINEHOCTh MPOIECCOB B
OKpYIKaroIeM MUpe

20 bu6mmoreka IIOK
CBOICTBA CTEIEHHU C I[EJILIM ITOKA3aTENIEM https://m.edsoo.ru/7f435648

71 CBoO¥CTBa CTEIIEHH C LIEJBIM MTOKa3aTeIeM. bubnuoreka [IOK
Pemenue 3amay https://m.edsoo.ru/7f43599a

2 VYrpoieHue anredOpandeckux BbIpaKeHHH, bubnmnoreka [JOK
CoZIep KaInX CTETICHD C IIEIBIM ITOKa3aTelIleM https://m.edsoo.ru/7f435ed6
YupoiieHue anreOpandecKux BhIPaKeHHH,

23 COJIEPIKAIIUX CTETIEHb C IEJTBIM ITOKa3aTeneM,

Pemenue 3amau
24 KonTposnbHas pabora o temam "KBaapaTHbie




kopau. Crenenu. KBagpatHelid TpexusieH"

75 AHanu3 KOHTPOJIbHOM pabOTHI. bubmmoreka [JOK
Anrebpandeckas ApoOb https://m.edsoo.ru/7f42fd38

26 JlomycTuMbIe 3HAYCHUS IEPEMEHHBIX, bubmmoreka [JOK
BXOJISIIIIAX B aNTeOpandecKue BEIPAKCHUS https://m.edsoo.ru/7f42fd38

OITyCTHMBbIC 3HaYCHHS TICPEMECHHBIX,

flomy P bubnunoreka LIOK

27 BXOJSIINX B areOpandecknue BEIPaKeHUSL.
P https://m.edsoo.ru/7f42ec80

CILICHUE 33124

)3 ) ) bubnuoreka [{OK
OCHOBHOE CBOHCTBO anrebpandeckoil 1poou https://m.edsoo.ru/7f430382

29 Cokparenue apooeit

30 Coxkparienue apodeii. Pemenue 3amau

31 CroxeHue U BBIYUTAHHE alreOpandecKux bubmmoreka [JOK
Ipo0eii ¢ OJMHAKOBEIM 3HAMEHATEIEM https://m.edsoo.ru/7f4308e6

32 CIi0’KeHHE U BBIYUTAHKE alreOpandecKux bubnnorexa [JOK
npobeii. CamocTositensHas paboTa https://m.edsoo.ru/7f430a8a

33 CroxeHne 1 BBIYUTAHHE alreOpandeckux bubnmnorexa [JOK
npoOeii. Perenwne 3ama4 https://m.edsoo.ru/7f430f44

34 VYMHOXEHHUE U JIeTICHUE alireOpanvecKix bubmuoreka [JOK
Ipobeit https://m.edsoo.ru/7f430f44

35 VYMHOXEHHUE U JIeTICHUE alireOpanvecKnx bubmuoreka [IOK
npobeii. Perrenue 3amau https://m.edsoo.ru/7f43128c

36 [TpeoOpa3oBaHue BEIPAKECHUH, COJIEPIKAIINX bubnmoreka [JOK
anredpamdeckue 1poou https://m.edsoo.ru/7f4315¢c0

37 [TpeoOpa3oBaHue BEIPAKECHUH, COJIEPIKAIINX bubnmoreka [JOK
anrebpamdeckue Ipoou. Pemenne 3amay https://m.edsoo.ru/7f4318c2

38 OO6o6menune 3Hanui Mo Teme "Anredpanyeckas bubnmnorexa [JOK

OpoOp"

https://m.edsoo.ru/7f431a20




Kontponbhas pabota o Teme

bu6nmmoreka [IOK

39
"Anrebpandeckas Apoon" https://m.edsoo.ru/7f43259¢
40 AHanu3 KOHTPOJIbHOM padoTsl. KBagpaTHoe bubmmoreka [JOK
ypaBHEHHE https://m.edsoo.ru/7f432736
A1 bubnunoreka LIOK
Henonnoe kBanpaTHOE ypaBHEHHE https://m.edsoo.ru/7f432736
42 HemnonHoe kBajipatHOe ypaBHeHHUE. Pemenne bu6nmoreka [IOK
3a1a4 https://m.edsoo.ru/7f431d36
43 bubnuoreka [{OK
®opMyna KOpHEH KBaIpaTHOrO YPABHEHUS https://m.edsoo.ru/7f42eela
44 bubnunoreka LIOK
PewieHne kBaapaTHBIX ypaBHEHH https://m.edsoo.ru/7f42eela
45 Perienne kBagpaTHbIX YpaBHEHHA. YPOK - bubmmoreka [JOK
MIPaKTHKYM https://m.edsoo.ru/7f42eela
16 bubmuoreka [{OK
Teopema Bueta https://m.edsoo.ru/7f42f158
47 bu6nmorexa LIOK
Teopema Bueta. Ypok - mpakTuKyM https://m.edsoo.ru/7f42f3f6
48 Perienne ypaBHeHHH, CBOJSIIMXCS K bubnuoreka [IOK
KBa/IpaTHBIM https://m.edsoo.ru/7f42f5a4
49 Perienne ypaBHeHHH, CBOSIIMXCS K bubnuoreka [IOK
KBaJIpaTHBIM. Y POK - IPAKTUKYM https://m.edsoo.ru/7f42fef0
50 bu6nmorexa LIOK
KBanpatssriii Tpéxunen https://m.edsoo.ru/7f430076
51 Pa3noxeHne KBapaTHOTO TPEXUICHA HA bubnmoreka [JOK
MHOKHUTENN https://m.edsoo.ru/7f43c542
57 Pa3noxeHne KBapaTHOTO TPEXUICHA HA bubnmnorexa [JOK

MHOXxuTeH. CaMoCcTosATeNbHAS pa60Ta

https://m.edsoo.ru/7f43c¢3d0




[Ipocreiimme npoOHO-pauOHANEHBIE

bu6nmmoreka [IOK

>3 YpaBHEHHUS https://m.edsoo.ru/7f4328c6
54 [Mpocreiitme qpoOHO-pAOHATBHBIC bubmmoreka [JOK
YpaBHEHHUSA. YPOK - IPAKTHKYM https://m.edsoo.ru/7f432bbe
55 Pemrenue TeKCTOBBIX 3aa4 Ha ABHKCHHUE C bubmmoreka [JOK
MTOMOIIbIO KBAJPAaTHBIX YpaBHEHUI https://m.edsoo.ru/7f42f75¢c
56 Perrenne TEKCTOBBIX 3a7a4 HA BBIITOJIHEHHE bu6nmoreka [IOK
PabOThI C TOMOIIBIO KBAJIPATHBIX YPaBHCHHHA https://m.edsoo.ru/7f42{f8f6
57 PerieHne TeKCTOBBIX 337124 Ha COBMECTHYIO bubnnorexa [JOK
paboTy ¢ TOMOIIBIO KBaIPATHBIX YPaBHEHHH https://m.edsoo.ru/7f4301{2
58 Pemenue TeKCTOBBIX 3avz[aq C TIOMOIIIBIO
KBaJ[paTHBIX ypaBHEHUH
59 O600menue 3Hanmii mo Teme "KpagpaTHele
KopHHU"
60 Konrtponbhas padora o Teme "KBaaparHsie
ypaBHeHUs"
61 AHanu3 KOHTPOJIBHOHN padoTh. JInHeitHOe
ypaBHEHHUE C JABYMSI IEPEMEHHBIMU
62 I'paduk nruHEHHOTO YpaBHEHHS C IByMS
MepEeMEHHBIMU
63 IIpuMeps! peleHust TMHERHBIX YPAaBHEHHH C
JBYMSI IEPEMEHHBIMH B LEJIBIX YHCITAX
64 Pemienue cuctem AByX JIMHEUHBIX YPAaBHEHUH C
nByMs nepeMeHHbIME. Crioco0 oACTaHOBKU
65 Pemenne cucteM AByX JIMHENHBIX ypaBHEHUI ¢
NBYMsI iepeMeHHbIME. Crioco0 cIoXeHus
66 Pemenne cucrem AByX JIMHEHHBIX ypaBHEHHH C bubmmnorexa [JOK
JIBYMsI IEPEMEHHBIMU https://m.edsoo.ru/7f43d6d6
67 [IprMepBI peIIeHns CHCTEM HETMHEHHBIX bubnuotexa [JOK




ypaBHGHI/If/i C IBYMs IEPECMCHHBIMHA

https://m.edsoo.ru/7f43d6d6

ITpumepsl perieHns CUCTeM HEJTMHENHBIX

68 ypaBHEHUH ¢ ABYMSI IEPEMEHHBIMHU.
CamocrosTenbHas padoTta
I'padmueckas uHTEpIpeTANs YPaBHEHHS C
69 JBYMSI TIEPEMEHHBIMH U CHCTEM JIMHEHHBIX
ypaBHEHHUH ¢ ABYMS IEPEMEHHBIMU
70 Penrenue TeKCTOBBIX 3aa4 C TOMOIIBIO CUCTEM
ypaBHEHUH
7 Pemenne TeKCTOBBIX 3a/1a4 Ha JBHKECHUE C
[IOMOILBIO CUCTEM YPABHEHUI
79 Pemenne TeKCTOBBIX 3a1a4 Ha BHITIOJTHEHHE
paboThI ¢ TOMOUIBIO CUCTEM YpaBHEHHN
73 HucnoBble HEPABEHCTBA U UX CBOICTBA
74 YucoBble HEPABEHCTBA U UX CBOMCTBA. YPOK - bubnnorexa [JOK
MIPaKTHUKYM https://m.edsoo.ru/7f42c692
75 bu6nmorexa LIOK
HepapenctBo ¢ 01HOI TepeMeHHO https://m.edsoo.ru/7f42c840
76 JIuHeliHble HEpaBEHCTBA ¢ OTHOM EPEMEHHOM
U UX pelleHue
N3o0paxenue perieHus JTUHSHHOTO
. bubmmnoreka HOK
77 HEpaBEHCTBA M MX CUCTEM Ha YHCIIOBOM
. https://m.edsoo.ru/7f42cb88
MPSIMOA
N3o0paxenne pemieHus THHSHHOTO
P P . bubmuoreka [{OK
78 HEPaBEHCTBA M UX CHCTEM Ha YHCIIOBOI
. https://m.edsoo.ru/7f42cd2c
npsmoii. CamocTosiTenbHas paboTa
79 Pemienue nuHeHBIX HEpABEHCTBA C OAHOU
[IEPEMEHHON
80 Perienne JTUHEHHBIX HEPABEHCTBA C OTHOM bubnuotexa [JOK




MIEPEMEHHON. YPOK - IPaKTHUKYM

https://m.edsoo.ru/7f42c9¢e4

Cuctembl TUHEHHBIX HEPABEHCTB C OAHOU

bubnunoreka LIOK

81
TIepeMeHHOM https://m.edsoo.ru/7f42c9e4
32 Pemienue cuctem JIMHEMHBIX HEPABEHCTB C
OJTHOM IepeMeHHOM
33 Pemienue cuctem TUHEHHBIX HEPABEHCTB C bubmmoreka [JOK
OJTHOM MTEPEeMEHHONW. YPOK - IPaKTUKYM https://m.edsoo.ru/7f433c12
34 KontponbHas pabota no remam "HepaBeHcTBa. bubmmoreka [JOK
Cucremsbl ypaBHEeHH" https://m.edsoo.ru/7f433d84
35 AHanu3 KOHTpoJIbHOU paboThl. [ToHsTHE
byHKITIN
36 OO6macTh onpeeNeHus] 1 MHOYKECTBO 3HAYCHHH
GyHKIUH
87 CriocoObI 3a1anust GyHKIHI
88 'paduk GyHKIHHA
29 CaolicTBa QyHKINH, UX OTOOpaKEHHE HA
rpaduke
%0 bu6nmorexa LIOK
Urenune u mocTpoeHne rpaduKoB QPyHKIHN https://m.edsoo.ru/7f434bbc
01 [Tpumeps! rpadukoB QYHKIHH, OTpaXKAIOIINX
pealibHBIE MTPOIECCh
@OyHKINH, ONHUCHIBAIOIIHE TPSIMYIO U Bubsorexa [IOK
92 00paTHYI0 IPONOPIUOHATIBHBIE 3aBUCHMOCTH,
https://m.edsoo.ru/7f4343e2
ux rpaduxu
93 but6mmorexa [IOK
I'unepOona https://m.edsoo.ru/7f434572
04 [Moctpoenue rpahuka 0OpaTHO bubnuotexa [JOK

MPONOPIIMOHATBHON 3aBUCUMOCTH

https://m.edsoo.ru/7f434d38




bu6nmmoreka [IOK

95 1
I'paduk dyHKIIN ¥ = X> https://m.edsoo.ru/7f4371aa
96 | bubnunorexa LIOK
[Tncrpoenne rpaduka QyHKINN y = X2 https://m.edsoo.ru/7f434eb4
Oyakmmn y =x%,y = X3,y = VX, y = [x| u ux
97 1
rpaduku
CD =x2 =x3 =V = N
YHKIH y =X, y = X%,y = VX, y = x5 Bubmiorexa LIOK
98 rpaduuecKoe penieHre ypaBHEHUH U CHCTEM 1
N https://m.edsoo.ru/7f43736¢
ypaBHEHHI
99 1 bubnuoreka [{OK
Hrorosas koHTposbHas paboTa https://m.edsoo.ru/7f437510
Ananus KOHTpom)}ioﬁ pabortsr. [ToBTOpEeHUE Bu6morexa LIOK
100 OCHOBHBIX IOHSTUI U METOZIOB KypcoB 7 1 8 1
https://m.edsoo.ru/7f4376b4
KJIacCOB
101 O060011IeHIE 3HAHUH KypCOB anreOpbl 7 u 8 1 bubnuorexa [IOK
KJIACCOB https://m.edsoo.ru/7f436b88
102 [ToBTOpEHHE OCHOBHBIX MOHATHIT U METOJIOB 1 bubmuoreka [JOK
KypcoB 7 1 8 KlaccoB, 0000IIIeHNe 3HAHUIA https://m.edsoo.ru/7f437858
OBHIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME




9 KJIACC

KosnvecTBo 4yacoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabnbsie IlpakTuueckue
n/n Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcebl
| PanmonansHbIe yncia, MppanroHAIBHBIE YHCIa, |
KOHEYHbIC U OECKOHEUHbIE AECATHYHBIE POOU
MHOXeCTBO JEHCTBUTEILHBIX YHCET;
2 JIeCTBUTEIbHBIC YHCIIa KaK OECKOHECYHBIE 1
JEeCSITHIHBIC IPOOH
B3anMHO 0[THO3HAYHOE COOTBETCTBHE MEXKILY
3 MHO>KECTBOM JICHCTBUTEIBHBIX YUCET U 1
MHOECTBOM TOYEK KOOPAMHATHOU MPSAMOI
CpaBHeHHE JCHCTBUTENBHBIX YHCET,
4 apumMeTHIecKne 1eHCTBUS C NeHCTBUTEIbHBIMU 1
YHCIIAMH
5 [MpuOnmxEHHOE 3HAUCHNE BEINYNHBI, TOYHOCTD 1
MPUOITKEHUST
OxpyrieHue yncen 1
Oxpyrienue uncen. Pemenue 3ana4y 1
KonTponbHas padora o reme «IloBropenue
8 paHee MpOUEHHOTO MaTepraia 3a Kype 8 1 1
KJlaccay
9 AHanu3 KOHTpONIbHOM paboTsl. [Ipukuaka u 1
OLIEHKA Pe3yJIbTaTOB BEIYUCICHUN
10 1 bubnunotex [JOK
JIuneiitHoe ypaBHEeHue https://m.edsoo.ru/7f43bf66
11 JluneliHoe ypaBHeHHe. Penienue ypaBHeHHH, 1




CBOIAIINXCA K JIMHEHHBIM

12 bubnunoreka LIOK
Ksanparnoe ypaBHeHne https://m.edsoo.ru/7f43c542
13 KBasnparHoe ypaBHeHue. PelieHne ypaBHEHHH, bubmmoreka [JOK
CBOMSIINXCS K KBAAPATHBIM https://m.edsoo.ru/7f43c542
14 bu6nmmoreka [IOK
buxBagpaTHbIe ypaBHEHUS https://m.edsoo.ru/7f43c3d0
15 BbukBanpartHbie ypaBHeHUs. CaMOCTOSITEIIbHASL bubnnoreka [JOK
pabota https://m.edsoo.ru/7f43¢3d0
16 [Ipumepsl pelieHns ypaBHEHUN TpeThel
CTEIMEHEN Pa3JI0)KEHUEM Ha MHOKUTEIN
17 IIpumeps! pelieHns ypaBHEHUN Y€TBEPTOU
CTEIIEHeH Pas3IoKEHUEM Ha MHOKHUTEIH
13 bubnunoreka LIOK
Pemrenue npoOHO-panioHaIBHBIX YPaBHEHHUH https://m.edsoo.ru/7f43c9b6
19 Permenne ynpaxuenuii mo teme "Pemenue bubnmnorexa [JOK
JIPOOHO-pAITMOHAIEHEIX YPaBHEHHHA" https://m.edsoo.ru/7f43c9b6
20 Penrenue TeKCTOBBIX 33724 anreOpandecKum
METOZ0OM
71 Penrenue TeKCTOBBIX 3a]a4 Ha JIBHKCHUE
are0Opan4eckuM METOZ0M
2 Perienue TeKCTOBBIX 3aa4 MOBBILICHHON
CJIO)KHOCTH anreOpandeckuM MeTOI0M
23 Konrtponbhas padora o Teme "YpaBHeHus ¢
OJTHOM TTepeMeHHOH"
24 AHanu3 KOHTPOJIBHOM paboThl. Y paBHEHHE C bubnmnorexa [JOK
JIBYMSI TIEPEMEHHBIMH U €T0 Tpaduk https://m.edsoo.ru/7f43d0b4
75 VYpaBHeH#HE C ABYMsI IEPEMEHHBIMH U €T0 bubnuotexa [JOK

rpaduk

https://m.edsoo.ru/7f43d0b4




Cucrema ByX TMHEHHBIX YPAaBHEHUH C IByMs

26
MepeMEHHBIMH
27 Pemenue cuctem ABYX JIMHENHBIX ypaBHEHUI ¢
IBYMSI IIEPEMEHHBIMU
73 Cucrema IByX THHEHHBIX YPaBHEHUH C IByMsI
TIEPEMEHHBIMHA U €€ PENICHHUE
79 Cucrema IByX THHEHHBIX YPaBHEHUH C IByMsI
nepeMeHHbIMUA. CaMocTosITeNnbHas paboTa
30 CucreM JBYX YpaBHEHHIA, OTHO M3 KOTOPBIX bubnnorexa [JOK
JUHEHoe, a Apyroe — BTOPOM CTENeHH https://m.edsoo.ru/7f43d23a
Pemenue cuctem AByX ypaBHEHHH, OJHO U3
oM ABYX P T Bbubnuorexa [IOK
31 KOTOPBIX JITHEHHOE, a APYroe — BTOPOii
https://m.edsoo.ru/7f43d55a
CTEIICHH
Cucrema IByX ypaBHEHUH, OJHO U3 KOTOPBIX
32 JMHEHHOE, a IPyroe — BTOPOH CTENEHH H €€
pelieHue
Pewenne cucrem IByX ypaBHEHUMH, OJTHO U3
33 KOTOPBIX JINHEHWHOE, a APYroe — BTOPOH
crerieHn. CamocTosiTenbHast paboTa
34 I'paduueckast uHTEpHIpETALMSI CUCTEMBI
ypaBHEHUI ¢ IBYMsI TEPEMEHHBIMU
35 Penrenue TeKCTOBBIX 33724 anreOpandecKum
criocobom
36 Pemenne TeKCTOBBIX 3a71a4 ITOBBIIIICHHOMN
CJIO’KHOCTH anreOpanvdeckuM crocodom
37 Konrtponbhas padora no Teme "Cucremsl
ypaBHeHHN"
38 AHanu3 KOHTPOJIBHON paboThl. YuCIOBBIE
HEpPaBEHCTBA U UX CBOMCTBA
39 YucioBble HEPABEHCTBA M MX CBOMCTBA bubnmnoreka [JOK




https://m.edsoo.ru/7f43ad5a

40 bubnunoreka LIOK
JInHelinbie HEpaBEHCTBA ¢ OTHON TIEPEMEHHOM https://m.edsoo.ru/7f43af08
41 Pemenne nuHeNHBIX HEPABEHCTB C OJTHOM bubmmoreka [JOK
TIepeMeHHOM https://m.edsoo.ru/7f43af08
42 JluHeliHbIE HEPABEHCTBA C OJHON IEPEMEHHOM 1 bu6nmmoreka [IOK
WX pelieHne https://m.edsoo.ru/7f43af08
43 CucTtembl TMHEHHBIX HEPABEHCTB C OJTHOM
MEPEMEHHOMN
44 Pemienne cuctembl TMHENHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHOU
45 CucteMbl TUHENHBIX HEPABEHCTB C OAHOU
[IEPEMEHHON U UX pELICHUE
46 bubnuoreka [{OK
KBanpararie HepaBeHCTBa https://m.edsoo.ru/7f43b098
47 bu6mmoreka IIOK
PewieHue kBaapaTHBIX HEPABEHCTB https://m.edsoo.ru/7f43b21e
43 bu6mmoreka IIOK
KBanpatHbie HepaBeHCTBA U UX pelLIEeHHE https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HepaBeHCTBA U UX pEIICHHE.
CamocTtosiTensHas paboTta
50 Pewenue ynpaxuenuit no teme "KBagpatHeie
HEpaBEHCTBA U UX pelieHne"
51 I'pacdudeckasi HHTEpIpETaINs HEPABSHCTB U bubnuoteka [JOK
CUCTEM HEPABEHCTB C JABYMs IIEPEMEHHBIMU https://m.edsoo.ru/7f43b098
Pemenue ynpaxxnenunit no teme "I"paduueckas
52 WHTEPIIpeTals HEPaBEHCTB U CUCTEM
HEPaBEHCTB C IByMs IepEMEHHBIMU "'
53 Konrponbnas padora no Teme "HepaBencra"




AHanu3 KOHTpONIbHOM paboTel. KBagpaTuuHast

bu6nmmoreka [IOK

54 1
byHKIHSA https://m.edsoo.ru/7f4396c6
55 | bubnunorexa LIOK
Ksanparnunas Qynknus, e€ rpaduk https://m.edsoo.ru/7f439842
56 | bubnunoreka LIOK
KBagpatnunas ¢ynkuus, e€ rpaduk u cBoiicTBa https://m.edsoo.ru/7f4399b4
57 | bu6nmoreka [IOK
[Tapabomna https://m.edsoo.ru/7f439eb4
53 | bubnuoreka [{OK
[Tapabomna, KOOpIUHATHI BEPIIHHEI TapadoITbl https://m.edsoo.ru/7f43a03a
59 | bubnunoreka LIOK
[Tapabomna, ock cuMMeTpruH TapabOIBI https://m.edsoo.ru/7f43alac
60 [TapaGosa, KOOpIMHATHI BEPIIMHBI apadoJIbl, 1 bubmmoreka [JOK
0Ch CHMMETPHUH T1apaboITbl https://m.edsoo.ru/7f43a31e
[Tapa6omna, KOOpAMHATHI BEPIIUHEI TapadoJIbI, Bubnmorexa [IOK
61 0Ch CUMMeTpHH TIapadosbl. CaMoCTOSTENbHAS 1
https://m.edsoo.ru/7f43a526
pabora
Pemrenue ynpaxxnennit mo teme "[lapaboaa,
62 KOOD/IMHATHI BEPIIUHBI 1apaboJIbl, 0Ch 1
CUMMETPHUH 1mapadobr”
63 I'paduku dynkmmit: y = kx 1
64 I'papuku Gyskimit: y =kx +b 1
65 I'paduku GyHkmin: y=k/x 1
66 I'paduku pyHkmmit: y=x> 1
67 I'paduku pyHKIMIA: y=VX 1
68 I'paduku pyHKImit: y=|X| 1
69 1 bubmuoreka [{OK

Konrtponbnas padora o teme "®ynxiun"

https://m.edsoo.ru/7f43ab84




AHanu3 KOHTposbHOU paboThl. [TonsTHE

bu6nmmoreka [IOK

70
YHCIIOBOM MOCIIEN0BATEILHOCTH https://m.edsoo.ru/7f43e6c6
71 3aaHue NOCIeN0BaTeIbHOCTH PEKYPPEHTHOM bubmmoreka [JOK
(dhopmyIoit 1 hopMyITOif N-ro WieHa https://m.edsoo.ru/7f43ebda
79 bubnunoreka LIOK
Apudmernueckas mporpeccust https://m.edsoo.ru/7f43ed7e
73 bu6nmoreka [IOK
I'eomeTpuyeckas nporpeccust https://m.edsoo.ru/7f43f3b4
74 ®opMyIIbl N-TO WieHa apupMETHIECKOM bubnnorexa [JOK
MIPOTpeccum https://m.edsoo.ru/7f43t58a
75 ®opMyIibl N-T0 YieHa apuPpMETHISCKOM bubmmoreka [JOK
MIPOTPECCUH, CyMMBI TIEPBBIX N YICHOB https://m.edsoo.ru/7f43ef2c
76 ®opMyIibl N-TO YIeHA FEOMETPHUYCCKOM bubmmoreka [JOK
MIPOTpeccum https://m.edsoo.ru/7f43f0c6
77 ®opMyIIbI N-TO YeHa FEOMETPHUCCKOM bubnnoreka [JOK
MIPOTPECCUH, CyMMBI TIEPBBIX N WICHOB https://m.edsoo.ru/7f43f72e
@opMyIIbI N-Io imeHa apmbhi['eTqucxoﬁ 51 Bu6morexa IJOK
78 T€OMETPUYECKOM NPOrPECCHiA, CyMMBI IIEPBBIX N
https://m.edsoo.ru/7f43f8a0
YJICHOB
N300paskeHne 4ICHOB apu(pMeTHIECKOM
79 MPOTPECCUH TOUYKAMH Ha KOOPAUHATHOM
TUIOCKOCTH
H300paskeHne 4ICHOB reOMETPHYECKOIt
80 MPOTPECCHHU TOUYKAMH Ha KOOPAWHATHOM
TUIOCKOCTH
81 JIuHEeNHbIN 1 SKCIOHEHIUATBHBIN POCT
20 but6mmorexa [IOK
Co>XHbBIE TIPOIIEHTHI https://m.edsoo.ru/7f43fe0e
83 CokHbIe TIPOLICHTHI. Perenue 3ama4y bubmuoreka [{OK




https://m.edsoo.ru/7f4401a6

KouTposbHas pabora o teme "Hucnossie

bubnunoreka LIOK

84
Mocaea0BaTeAbHOCTH " https://m.edsoo.ru/7f440418
AHanu3 KOHTPOJIbHOM paboThl. [loBTOpEeH™ME,
35 00001IIeHNE U CUCTEMATH3AIMs 3HAHUN. 3aIHCh,
CpaBHEHUE, ACUCTBHUS C IEUCTBUTEIbHBIMU
YHCIIAMH, YUCIIOBAs MpsAMast
36 [ToBTOpEeHME, 0000IIEHNE U CUCTEMAaTH3AIIHS
3HaHuil. [IpoLieHTsI, OTHOLIEHMS, IPOIIOPLIUU
27 [ToBTOpeHME, 0000IICHNE U CUCTEMATHU3AIINS
3HaHui. OKpyriieHre, NPUOIMKEHHE, OLICHKA
IToBTOpenue, 0600IIEHNE U CUCTEMATH3AIIHS
P bubnuorexa [IOK
88 3HAHUN. PellleHne TeKCTOBBIX 3a/1a4 Ha
https://m.edsoo.ru/7f443b12
JBIDKEHHE apU(METHIESCKUM CITOCOO0M
IToBTOpenue, 0000IIEHNE U CHCTEMATHU3ALIH
P bubnuoreka [IOK
89 3HaHUH. PellieHne TeKCTOBBIX 3a1a4 Ha paboTy
https://m.edsoo.ru/7f443cd4
apuMeTnIecKkuM crocooom
IToBTOpEHKe, 0000IIEHNE U CHCTEMATH3AINS
P bubnuoreka [{OK
90 3HaHUil. PelleHne TEKCTOBBIX 3a1a4
https://m.edsoo.ru/7f443fea
apu(METHIECKUM CIIocoOOM
IToBTOpeHue, 0000IIeHNE U CUCTEMATH3ALMS
P bubnuoreka [IOK
91 3HaHuil. [IpeobpazoBanue anredpandeckux
. https://m.edsoo.ru/7f4441ca
BBIpa)KeHI/II/I, I[OHYCTI/IMBIG 3HAYCHUA
IToBTOpEeHne, 0000IIEHNE U CHCTEMATH3AINS
P bubmuorexa [JOK
92 snanuii. [IpeoOpazoBanue anreOpanIecKux
N https://m.edsoo.ru/7f444364
BBIPKCHHM, TIPUBEICHIE MOAOOHBIX YICHOB
IToBTOpenue, 0000IIEHNE U CHCTEMATHU3ALIH
P bubmuoreka [JOK
93 sHanui. [IpeoOpa3oBanue anredpanyecKux
g https://m.edsoo.ru/7f444612
BBIpKEHHH, PACKPBITHE CKOOOK
94 IToBTOpEeHue, 0600IICHNHE U CHCTEMATH3AIIUS bubnunorexa LIOK




3HaHui. [IpeoOpa3oBanue anreOpandecKux
BBIPOKCHHUM, Pa3oKEeHHE Ha MHOXHUTEIN

[NoBTOpeHME, 0000IICHNE U CUCTEMATH3AIIHS

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

bubnunorexa LIOK

95 3HaHUH. OYHKIHUK: TOCTPOCHHE, CBOICTBA 1
. https://m.edsoo.ru/7f444c56
n3yuYeHHbIX QyHKUMH: y =kx,y =kx +b
HOBTOPCHI/IC, 0000111eHHE U CI/ICTeMa"fI/BaI_II/IH Bubnmorexa [JOK
96 3HaHni. OyHKIMK: TOCTPOEHHE, CBOHCTBA 1
. https://m.edsoo.ru/7f444f44
M3YYEeHHBIX QyHKIHNA: y=k/X
HOBTOPGHI/IC, 0000111eHHE U CI/ICTeMa”fI/ISaI_II/IH Bubmorexa [IOK
97 3HaHuil. DyHKIUK: TOCTPOCHHUE, CBOICTBA 1
. R https://m.edsoo.ru/7f44516a
M3YYCHHBIX (QYHKIMN: y=X
HOBTOPCHPIG, 000011IEHNE U CI/ICTCMa"fI/ISaLII/Iﬂ Bubnmorexa [IOK
98 3HaHWi. OyHKIUH: TOCTPOCHHUE, CBOICTBA 1
. https://m.edsoo.ru/7f4452e6
U3y4eHHBIX QyHKUMA: y=[X|
99 IToBTOpenwue, 0600IEHNE U CHCTEMATH3AIHS 1 bubnunoreka LIOK
3HaHu#. [ 'paduueckoe pemenre ypaBHeHU https://m.edsoo.ru/7f445516
[ToBTOpeHHe, 0000IIECHNE U CUCTEMATH3ALIUS
100 3Hanuil. ['paduyeckoe pelieHne ypaBHEHHI U UX 1
CHCTEM
101 HtoroBasi KOHTpOJIbHAsE paboTa 1
102 AHanu3 KOHTpOJIbHOH paboTbl. O6001IeHue 1 1
cucTeMaTHu3aIys 3HaHUM
OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI

7 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTaTa

HpOBepﬂeMble NnpeaAMETHLIC PE3yJIbTAaThl 0CBOCHUSA OCHOBHOI
06p330BaTeHBHOﬁ nporpaMmmsbl OCHOBHOI'O 0611161"0 06pa30BaHHﬂ

1

1.1

Yucna ¥ BRIYUCICHUS

BLIHOJ'IHHTL, coucTasa YCTHBIC n IIMCbMCHHBIC HpI/IéMBI,

aqu)MCTHqGCKHe IleICTBHSI C paiMOHaJIbHBIMH YUCJIaMH

1.2

Haxonuth  3HaYeHUs  YUCJIOBBIX  BBIP@KEHUH,  NPUMEHSTH
pa3zHoo0pa3HbIe CIIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAUEHUH APOOHBIX

BBIPAXECHUH, COIEpKALUX OOBIKHOBEHHBIE U AECATUYHBIE ApOOU

1.3

1.4
1.5

[lepexomuTs OT OmHOH (GOPMBI 3alWCH YUCE K JIPYyrou
(mpeoOpa3oBbIBaTh  JECATHYHYIO  JOpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JCCATHYHYIO, B YaCTHOCTH, B OECKOHCYHYIO
JECATUYHYIO APOOb)

CpaBHI/IBaTB " YIIOopsAA0YUBAaTh PALIMOHAJIBHBIC YHUCIA

OKpyrasTh uncia

1.6

BBINOMHATE NPUKHUIIKY U OLEHKY PE3yJIbTaTa BBIYMCICHHH, OLEHKY
3HAUEHUW YUCJIOBBIX BBIPAKECHUN. BBINONHATH JOEUCTBUS €O

CTCIICHAMM C HAaTypPaJIbHBIMU IMOKA3aTCIISIMU

1.7

1.8

2.1

IIpuMeHATh NpU3HAKKA JEIMMOCTH, pa3JIOKECHUE HAa MHOKHUTEIN

HATypaJIbHBIX YUCCII

Pemate  IIpakTUKO-OPUEHTUPOBAHHBIE  3aadyd, CBSA3aHHBIE C
OTHOIIEHWEM  BEIWYMH,  I[PONOPLUUOHAIBHOCTBIO  BEJIMYUH,
IIPOLICHTAMH, WHTEPIPETUPOBATh PE3YyJbTaThl pELIEHUs 3aaad ¢
Y4ETOM OTPaHUYEHUH, CBS3AHHBIX CO CBOMCTBAMH PAaCCMaTPUBAEMBIX

00BEKTOB
AnreOpanuecKue BhIPAKCHHS

Hcnonp3oBarh anreOpanyeckyr0 TEPMHHOJIOTHIO U  CHMBOJHKY,

MNPUMCHATH e B nponecce OCBOCHUA yqe6H0ro MaTepuaia




22

23

HaxonuTth 3HadueHHss OYKBEHHBIX BBIPQKECHUH TMpH 3aJaHHBIX
3HAYEHHUAX [IEPEMEHHBIX

BrmonsaTs Hp606paSOBaHI/IH LECJI0I0 BBIPAXKCHHWA B MHOI'OYICH

MIPUBEICHUEM TIOIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK

24

BhINoMHATS YMHOXEHUE OJIHOWIEHa HA MHOTOWIEH U MHOTOWIEHA Ha
MHOTOYJICH, MPUMEHSTh (OpMyJbl KBaJpaTa CyMMbI W KBajpara

pa3HOCTH

2.5

OC}’H.IGCTBJISITB PAa3JI0KCHUEC MHOIOYICHOB Ha MHOXHUTCIN C
IIOMOIIBIO BIHECCHUS 3a CKOOKH O6H_ICFO MHOXHUTCJIA, IPYIIIHPOBKU

CJIaraeMbIX, MPUMEHEHHs (POPMYII COKPAIIEHHOTO YMHOKEHHSI

2.6

2.7

3.1

32

[TpumensTh NpeoOpa3zoBaHUS MHOTOUJICHOB JJISl PEILIEHUS Pa3JIMUHbIX
3aJla4 U3 MaTeMaTUKH, CMEXKHBIX [IPEIMETOB, U3 pealbHON IIPAKTUKU
Hcnonbs30BaThk CBOMCTBA CTEIIEHEH C HATYpaJIbHBIMH ITOKA3aTEISAMU
JUIs IpeoOpa30BaHus BbIPAXKEHUN

YpaBHEHUs U HEPABEHCTBA

Pemarb nMHENWHBIE ypaBHEHHs C OIHOM INEPEMEHHOW, NPUMEHSA
IIpaBUJjIa IEPEX01a OT UCXOJHOTO YPABHEHUS K PABHOCUIIBHOMY EMY.
IIpoBepATSH, ABIAAETCS JIM YUCIO KOPHEM YPABHEHUS

[TpumensTs rpaduyeckue METOAbl NpPU PEHICHUH JIMHEWHBIX

YPaBHEHUH U UX CUCTEM

33

34

[TonGupate mnpumepbl Map YWCEN, SBISIIOIIMXCA  pEIIeHUEM
JIMHENHOI0 YPaBHEHUSA C IBYMsI [IEPEMEHHBIMU

Ctpouthb B KOOPAMHATHOM MJIIOCKOCTH rpaUK JMHEHHOTO ypaBHEHUS
C IByMsl IEPEMEHHBIMU; MOJIb3YsICh IPauKOM, IPUBOAUTH IPUMEPHI

pelIeHus] ypaBHEHUS

3.5

3.6

4.1

Pemate cucTteMbl JIByX JIMHEMHBIX YpPaBHEHMM C  JByMs
NEPEMEHHBIMH, B TOM YHUCIIE TpauyecKu

CocTaBisITh 1 pemaTh JUHEHHOE YpaBHEHUE UM CUCTEMY JIMHEWHBIX
YPaBHEHUH I10 YCIIOBHIO 3aJ1a4M, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4! MTOJIyYEHHBIN pe3yJIbTaT

Koopaunats! u rpadpuku. @yHkimu

N300pakaTh Ha KOOPIMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHE
3alaHHBIM KOOpJMHATaM, Jy4d, OTPE3KH, MHTEPBAJbI, 3aIMCHIBATh

YHUCJIOBBIC IPOMCIKYTKH Ha anre6panquKOM SA3BIKC




4.2

4.3

OtMmeuatrh B KOOpHHHaTHOﬁ IIJIOCKOCTH TOYKHM IIO0 3aJaHHBbIM
KOOpJUuHAaTaM

CtpouTts rpaduku muHeHHbIX GyHKIHH. CTpouTh rpaduk QyHKIUH Y

= x|

4.4

OnwuceIBaTh ¢ MOMOIIBIO (DYHKIMI W3BECTHBIE 3aBUCHMOCTH MEXKIY
BEIIMYMHAMU: CKOPOCTb, BpPEMs, DPACCTOSHHE, LEHY, KOJIMYECTBO,

CTOMMOCTb, POU3BOAUTEIILHOCTD, BpeMs, 00bEM paboThI

4.5

Haxonuth 3HaueHue (PyHKIIMH 1O 3HAYCHUIO €€ apryMeHTa

4.6

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yabTara

1

[Tonumate rpaduyeckuii cnoco® TPEACTABICHUS U aHAJIHM3a
uH(pOpMaINY, W3BJIEKATh M HHTEPIPETHPOBATh WHPOPMAIHMIO W3

rpaMKOB peaIbHBIX MPOIECCOB U 3aBHCHMOCTEH

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

Yucia U BEIUHCIIEHUS

1.1

1.2

Hcnons30BaTh  HadajgbHblE  NPEICTABICHUA O  MHOXECTBE
JIEHCTBUTEIIBHBIX YHCEI JI1 CPAaBHEHHUS, OKPYTJICHUS U BBIYUCIICHU,
n300paxarh JEHCTBUTENbHbIE YHC]IAa TOYKAMU Ha KOOpPIWHATHOMN
IpsAMOit

[TpuMeHsATs TOHATHE apUPMETUYECKOrO KBaJIpaTHOTO KOPHS,
HaXOAWTh KBaJpaTHblE KOPHU, MCIONb3Yys NpU HEOOXOIUMOCTU
KaJIBKYJIATOD, BBITIOJIHATH npeoOpa3oBaHus BBIPAKECHUH,

COZIepXKalIMX KBAaJPAaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEN

1.3

2.1

Hcnonp3oBarh 3amucu OONBIIMX M MajbIX YHCENT C IMOMOUIbIO
JeCATUYHBIX ApoOeii u crenenei yncna 10

AnrebpanuecKue BbIpaXKEHUS

[IpyMeHsITh TOHSATHE CTENEHU C LEJbIM TOKa3aTelieM, BBIIOJIHAThH

Hp606pa3OBaHI/I}I BBIpa)KeHHﬁ, CoACpKaIuX CTCIICHHU C LCJIbIM

IIoKa3aTcjiemM

22

BbINONMHATE  TOXKAECTBEHHbIE MpeoOpa3oBaHUs  palMOHAJIbHBIX

BBIpa)KeHI/Iﬁ Ha OCHOBC IIpaBUJI JIeCTBUI HajJ MHOrO4YJIeHaMHd U




anreOpanyecKuMH JpoOsMu

23

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIN

24

3.1

3.2

33

[TpuMeHsTH TpeoOpa3oBaHusl BRIPAKEHUH JUIS PELICHUS Pa3THYHBIX

3aJ1a4 U3 MaTeMaTUKU, CMEXKHBIX [TPEIMETOB, U3 pealbHON MPAKTUKU
VYpaBHEHUS U HEPABEHCTBA

PemraTs .]'IPIHCIZHBIG, KBaJApaTHbIC YpPaBHCHHUA W palHdOHAJIbHBIC
YpaBHCHUS, CBOAAIIUCCA K HUM, CUCTEMbI JIBYX ypaBHeHI/Iﬁ C IBYyM:

NEPEMEHHBIMU

[IpoBOaUTHE NPOCTEHIINE WCCIECIOBAHUA YPAaBHEHUM M CHUCTEM
YpaBHEHMH, B TOM YHUCIE€ C HPUMEHEHHEM TIpadUUYEeCKUX
IpeJicTaBlIeHUN (yCTaHaBIMBAaTh, UMEET JIU YPAaBHEHHE WM CHCTEMA

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

[lepexonuTs OT ciOBeCHOW (QOPMYITHUPOBKM 3amaun K €&
anreOpanyecKor MOJENU C MOMOIIBIO COCTABIICHHUS YPaBHEHHS WIIH
CUCTEMBbl ypaBHEHHH, HHTEPIPETUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 3a]1a4¥ MOJTYYECHHBIN pe3yJIbTaT

34

4.1

[IpuMeHsATh CBOMCTBAa YHMCJIOBBIX HEPABEHCTB JUIsi CPaBHEHUS,
OLICHKH, peIlIaTh JUHEWHbIE HEPABEHCTBA C OJHOM IIEPEMEHHON U UX
CHUCTEMBI, 1aBaTh rpaUIECKyI0 WIUTFOCTPAIIMIO0 MHOYKECTBA PEIICHU
HEpPABEHCTBA, CUCTEMBI HEPABEHCTB

OyHKIMU

[TornmaTh W UCHONIB30BaTh (PYHKIIMOHAIBHBIE TOHATHUS M S3BIK

(TepMHUHBI, CUMBOJHMYECKHE OOO3HAYEHMsI), OINpPENEisITh 3HAUECHUE

(YHKLIMU 110 3HAYEHUIO apryMeHTa, ONpeAeNsITh CBOMCTBA (DYyHKIIMU

o e€ rpaduky

4.2

Ctpouts rpaduku dJeMEHTApHBIX QYHKIMHA BHUJIA:
y=k/x

kix

, Yy =x%,y = X, y = [X|, onuchIBaTh CBOICTBA YMCIOBOW (PYHKIMH MO €€

rpaduky




9 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

1

1.1

1.2

1.3

1.4

Yucia U BEIUMCIIEHUSA

CpaBHI/IBaTB " YyIIOpsAAO4YMBaTh PAlMOHAJIBHBIC M HpPpalMOHAJIBHBIC

qucia

BrmonsaTs apI/I(bMeTI/I‘ICCKI/Ie ﬂCﬁCTBHH C paiOHAJIbHBIMHU YUCJIAMU,
COoUcCTas YCTHBIC U TMCbMCHHBIC HpI/IéMLI, BBITIOJIHATH BBIYMUCIICHHSA C
HppauOHAJIbHBIMU YK CJIaMU

Haxoautes 3HaueHUs CTEIIeHEeH ¢ OCJIBIMH IMOKAa3aTCIIIMHU 1 KOpHeﬁ,
BBIYHCIIATH 3HAYCHHUA YK CIIOBBIX BI)Ipa)KCHI/Iﬁ

OprrJ’IHTB ﬂeﬁCTBHTCHBHBIe qucijia, BBIIIOJIHATD IIPUKUIKY

pe3yjibTara BBIHHCHGHHﬁ, OLICHKY YHUCJIOBBIX BLIpa)KCHI/Iﬁ

ypaBHeHI/IH 1 HCPAaBCHCTBA

2.1

Pemate nMHENMHBIE W KBAaJApPAaTHBIE YPaBHEHHWs, YPABHEHUS,

CBOJAIIUCECA K HUM, HpOCTCfIIJ.IPIC Z[p06HO-paLII/IOHaJ'ILHLIe YpaBHCHUA

22

PemaTte cucTeMsl IBYX JMHEHHBIX YPAaBHEHHUH C IBYMS IEPEMEHHBIMU
Y CUCTEMBI JIBYX YPABHEHMI, B KOTOPBIX OJTHO YPAaBHEHUE HE SIBIISETCS

JIMHENHBIM

2.3

24

2.5

Pemate TekCTOBBIE 3a7aUM AIreOpanyecKuM CIIOCOOOM C TTOMOIIIBIO
COCTaBIICHUS] YPAaBHEHMSI WJIM CHUCTEMbI JIBYX YpaBHEHHUH C JByMs

MNEPpEMCHHBIMU

HpOBO,Z[I/ITB HpOCTCﬁH.IHC HUCCICIOBaHUA ypaBHeHI/II\/'I n CUCTEM
ypaBHeHHﬁ, B TOM 4YHUCII€E C [NPUMCHCHUCM rpaqmqecxnx
HpeI[CTaBJ'ICHI/Iﬁ (HaanMep, yCTaHaBJIMBATb, UMECT JIM YPABHCHUC

WM CHCTEMA YpaBHEHHH peIlIeHus], €ClI UMEET, TO CKOJIBKO)

Pemlare  nuHEMHBIE HEpAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
n300pakaTh PEIIeHHEe HEPABEHCTB HA YMCIIOBOM MPSMOM, 3aITUChIBAThH

pPEIICHUE C MTOMOIIIBKO CHUMBOJIOB

2.6

Pemartr cumcTeMBbl IWHEHHBIX HCPaBCHCTB, CUCTEMBLI HCPABCHCTB,

BKITIOYAIONINE KBAJPaTHOE HEPABEHCTBO, HW300pakaTh peIICHUE




CHUCTCMbI HCPABCHCTB HaA YHUCIO0BOM HpHMOﬁ, 3alMCbIBATh PCUICHUC C

IIOMOIIbXO CHMMBOJIOB

2.7

Hcrnonbs30BaTh HEPAaBEHCTBA IIPU PEILICHUM PA3JIMYHBIX 3a/1a4

3.1

OyHKIMHU

Pacnio3HaBath  (QyHKUMH  H3y4eHHBIX  BUAOB.  Iloka3bIBaTh
CXEMaTHYECKH pACHOJOXKEHHE Ha KOOPAMHATHOH  IUIOCKOCTH
rpa¢pukoB QyHkumii Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBHCUMOCTH OT 3HAa4eHUH KO03(P(PUIIMEHTOB, ONMUCHIBATH CBOWCTBA

byHKIMA

3.2

33

34

[Toka3pIBaTh CXEMAaTHYECKH pACIOJOKEHUE Ha KOOPAUHATHOM
IIOCKOCTH TpadukoB GyHKIMH Buga y = VX, y = [X| U onmuchIBaTh
CBOICTBa PYHKIIHIA

Crpouth M u300pakaTh CXeMAaTUYECKH Tpa(uKH KBaApaTHIHBIX
GbyHKIUI, OMKMCHIBATH CBOWMCTBAa KBAIPATHUYHBIX (YHKIHUH MO HX
rpadukam

Pacno3naBath kBagpaTuuHylo (GYHKIUIO 1O ¢dopmylie, NPUBOIUTH
MpUMephl KBAaJIPpaTUYHBIX (YHKIHMA U3 peanbHOW KU3HH, (UMKH,

T€OMETPUH

ApI/I(l)MeTI/I‘{eCKaH N TCOMETPHUYCCKAA MMPOTpeCCUur

4.1

Pacnio3naBate apuMeTHYECKYI0 W TEOMETPHUUYECKYIO IMPOTPECCUU

IIPpU pa3HbIX criocodax 3aJaHusA

4.2

4.3

BBINONMHATE BBIYUCIIEHUS C HCIOJNb30BaHHEM (OpPMyN n-TO 4JIeHa
apru(MeTHYECKOW U reOMEeTPUIECKOil Mporpeccuii, CcyMMbl IEPBBIX N
YJIEHOB

N300paxarh  4jeHbl  MOCIEAOBATEIbHOCTH  TOYKAMHU  Ha

KOOp[[HHaTHOﬁ IIJIOCKOCTH

4.4

PemraTs 3aJa4u, CBA3aHHBIC C YUCIOBBIMHU ITOCIICA0OBATCIIBHOCTAMU, B
TOM YHCIC 3aJadyu U3 pCaHLHOﬁ KHU3HHU (C HUCIIOJIB30BaHHEM

KaJIbKYJIATOPA, IIM(PPOBBIX TEXHOJIOTHIA)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUA
1 Yucina v BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE M JECATHUYHBIC, IEPEX0] OT OJHON (OpPMBI 3aMUCH
1.1 npobeit k apyrou. IloHsTHE palMOHaNbHOrO 4YMCia, 3allCh, CPaBHEHUE,
YIOPSI0YMBAHUE PALMOHATIBHBIX YHCEI
. Apudmernueckue aelCTBUS C pallMOHAIBHBIMY YUCIIaMU. Pemienue 3a1ay u3
. peaJibHOM MPAaKTUKK HA YacTH, Ha IpOOH
13 CreneHb ¢ HaTypaJbHBIM IIOKa3aTelIeM: OMNpEeNiCHHe, MpeoOpa3oBaHMe
' BBIpQ)XEHUI Ha OCHOBE ONpPEIEICHNUS, 3aMCh OOIBLINX YHCell
L4 [IporeHThI, 3amuch MPOLEHTOB B BUAE ApoOW U IpoOH B BHJE MPOLEHTOB.
' Tpu ocHOBHBIE 33]auu HA ITPOLICHTBI, PEIIEHUE 3a/1a4 U3 peallbHON MPAKTHKH
Ls [IpuMeHeHMe TPU3HAKOB JEIUMOCTH, PAa3JIOKEHHE Ha MHOMKUTEIN
' HaTypaJbHbBIX YUCEI
L6 PeanbHble  3aBucMMOCTH, B TOM 4ucile TpsMmas U oOpaTHas
' IIPONOPLIMOHAIBHOCTH
2 Anrebpanyeckue BbIpaXeHUs
51 IlepemeHHbIE, YMCIOBOE 3HAYEHHUE BBIPAXKEHUSI C IEPEMEHHOM. [lomycTuMbIe
. 3HAYEHUS TIEPEMEHHBIX
- [IpencraBneHne 3aBUCUMOCTH MEXJy BeIMYMHAMU B BUAE (HOPMYJIBL.
' Brraucnenust mo ¢popmynam
53 [IpeoOpa3oBanre OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO pPAaBHbIE
' BBIPAKECHUS
24 CBolicTBa CTENIEHU C HaTypaJIbHBIM I10Ka3aTeIeEM
Y OpnowieHbl 1 MHOroueHsl. CTeneHs MHOrowieHa. CloeHue, BBIYUTaHNUE,
' YMHO>KE€HUE MHOTOWIEHOB
@opMyJbl  COKpAIIEHHOTO YMHOMKEHHUS: KBaJpaT CyMMBl W KBajapar
2.6 pazHoctH. dopmyna pa3sHOCTH KBaapaToB. Pa3noxkeHne MHOIOWIEHOB Ha
MHOXKHUTEN




3 VYpaBHeHust
31 VYpaBHeHHE, KOpPEHb YypaBHEHMs, IpaBHja NPeoOpa3oBaHMs YpaBHEHUS,
' PaBHOCHJIBHOCTb YPAaBHEHUN
32 JluHeitHOe ypaBHEHHUE C OJIHOW MEPEMEHHOM, YUCJIO KOpPHEH JMHEUHOrO
. YpPaBHEHUS, PELICHUE JINHEUHBIX YPABHEHUI
13 CocraBiieHre ypaBHEHUH 10 yCIOBHIO 3aJaui. Perienre TeKCTOBBIX 3a1a4 ¢
' IIOMOUIbIO YPAaBHEHUI
34 JluneliHOe ypaBHEHHE C IBYMS MTIEPEMEHHBIMH U €T0 Tpaduk
Cucrema JByX JIMHEHHBIX YpaBHEHUH C JABYMs I€pEeMEHHBIMU. PerieHue
3.5 CHCTEM ypaBHEHHH criocoOoM noacTaHoBKH. [Ipumepsl perienns TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHKImn
4.1 Koopaunara Toukn Ha mpsmMon
47 UYucnosble MpoMexXKyTKH. PaccTosiHue My AByMS TOYKaMU KOOPAUHATHOU
' psAMOi
43 [IpsimoyronbHas cuctema KoopauHat, ocu Ox u Oy. Abcuucca U opJuHaTa
' TOYKH HAa KOOPJAWHATHOM IJIIOCKOCTH
44 ITpumeps! rpadukoB, 3a1aHHbIX GopMynamu. UteHne rpaukoB pealbHbIX
' 3aBUCUMOCTEN
4.5 [Tonstue @pynkunu. I'papuk pynkuuu. CroiicTBa pyHKuIMM
4.6 Jluneitnasa ¢pyunkuus, e€ rpaduk. I'padux pyHkmm y = [X|
47 I'padnueckoe perieHne JUHEHHBIX YpaBHEHUH U CHUCTEM JIMHEHHBIX
' YpaBHEHUN
8 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Yucna v BBIYUCIIEHUS
- KBagpatublii kopeHb u3 uucna. [loHsATHE 00 HMPpPALMOHANIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS UPPALMOHATIBHBIX YHCE
CpoiicTBa apupMeTHdyecKuX KBaJpaTHBIX KOpHEH M UX MPUMEHEHHE K
1.2 peoOpa3oBaHUIO YHCIIOBBIX BBIPAXEHUN U BBIYHCIICHUSIM.
JlelicTBUTENbHBIC YKCIIA




1.3

Crenens ¢ 1enpIM MokasareneM U e€ cBoiictsa. CTaHgapTHas 3aluch Yucia

2 AnreGpanueckue BbIpaXeHUs

51 KBagparuelii TpEXwieH, pa3lIOKEHUE KBAAPaTHOIO TPEXWIEHA Ha
' MHOXKHUTEIN

2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0OpandecKkoi 1poodu

2.3 CrnoxeHue, BBIYMTaHHUE, YMHOKECHHE, JICICHUE allreOpandecKux apooei

24 PannonanbHble BBIpayKEHUS U UX IIPe0Opa3oBaHue
3 VYpaBHEHUSI U HEPABEHCTBA

31 KBagpatHoe ypaBHeHue, (opMyna KOpHEH KBagpaTHOTO YpaBHEHHS.
' Teopema Buera

3.2 Peuienue ypaBHeHuUi, CBOAAIIMXCS K JIMHEMHBIM U KBaJAPATHBIM

33 [Ipocreiimme qpoO6HO-palliOHAILHBIE YPABHEHUS

I'paduueckas uHTEpHIpeTaUs YpaBHEHUH ¢ ABYMs IEPEMEHHBIMU U CUCTEM
34 JIMHEWHBIX YPAaBHEHUM C IBYMs IepeMeHHBbIMU. [Ipumepsl pemenus cucreM
HEJIMHEWHBIX YPaBHEHUH C IByMS IIEPEMEHHBIMU

3.5 Pemrenue TeKCTOBBIX 33724 alreOpandeckKuM criocoOom

3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHcTBO ¢ 0/1HOM ITepeMEeHHOMN

3.8 PaBHOCUIIBHOCTH HEPABEHCTB

3.9 JIuHelHbIe HEpaBEHCTBA C OJHON MEPEMEHHOI

3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIUU

i1 ITonatue @ynkuun. OOIacTb ONpeneneHuss M MHOXKECTBO 3HAUYEHU
' ¢ynkuu. CriocoObl 3ajaHus PYHKIMMA

4.2 I'paduk pynkuuu. YreHne cBOMCTB GYHKIUH 1O €€ rpaduxy

4.3 [Tpumepst rpadukoB QPyHKITHH, OTPAXKAIOMINX PeaTbHBIE TPOIIECChHI

44 OyHKIMM, ONUCHIBAIOUIME MPSAMYI0 MU OOpaTHYI0 MPONOPLHUOHAIbHbIE
' 3aBUCUMOCTH, UX I'pauKu

4.5 @yHKIMK y =x% y = x7

4.6 Oynkmmn y = [x, y = |x]

4.7 I'padnueckoe penieHne ypaBHEHUH U CUCTEM YpaBHEHUI




9 KVIACC

Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Yucna v BBIYMCICHUS
. PanmonanbHple uucia, MppalMOHAIbHBIE YHMCIA, KOHEYHbIE M OECKOHEUYHbIE
' JECATUYHBIE JPOOH
MHOXECTBO  NEHCTBUTEIBHBIX  4YMCEJN, JECHCTBUTEIIBHBIC YHCIA  Kak
1o OecKOHEeuHble JAecATHYHBble ApoOu. B3auMHO OAHO3HAUYHOE COOTBETCTBUE
. ME¥KJly MHOYKECTBOM JCHCTBUTEIBHBIX YUCE W KOOPJIAMHATHOM MPSMOM.
CpaBHeHuE IEHCTBUTENBHBIX YUCEI
1.3 Apudmerndeckue 1eUCTBUSA C ACHCTBUTEILHBIMU YHCIIAMA
N3mepenus, npuOInxeHus, oueHKd. PazMepbl 00beKTOB OKPYKAIOILIEro MUpa,
14 JUINTEIBHOCTh IIPOLECCOB B OKpYy»Katouiem mupe. lIpubnnmxénHoe 3HaueHUe
' BEJIMYMHBI, TOYHOCTb NpuoOImxenus. Okpyriaenue uucen. [Ipukuaka u oueHka
pE3yJIbTaTOB BBIYMCIICHUI
2 YpaBHEHMS U HEpaBEHCTBA
2.1 YpaBHEHHUs C OJHON TEepEMEHHON
22 JInnelinoe ypaBHeHue. PelieHne ypaBHEeHUH, CBOAAIIMXCA K JIMHEWHBIM
2.3 KBaznpatHoe ypaBHeHue. PelieHne ypaBHEHHM, CBOAAIIMXCS K KBaPaTHBIM
54 bukBanpatHoe ypaBHeHue. IIpuMepsl pelleHHss ypaBHEHHUW TpPETbe U
. YETBEPTOU CTEIICHEN Pa3JIOKEHUEM HAa MHOKHUTEIN
2.5 Pemienue npo6GHO-paliOHAIBHBIX YPaBHEHUH
2.6 CucremMsl ypaBHeHUH
2.7 VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €TI0 Tpauk
2.8 Pemenue cucrem IByX JIMHEHHBIX YPaBHEHU C BYMsI IEPEMEHHBIMU
29 Pemenue cucreM AByX ypaBHEHUH, OJHO U3 KOTOPBIX JUHEWHOE, a Ipyroe —
' BTOPOU CTEIEHH
2.10 I'padmueckas uHTEpHIpETALIUS CUCTEMBI YPaBHEHUH C ABYMS IIEpEMEHHBIMU
2.11 Penrenune TekCTOBBIX 33a4 alreOpandeckuM crocoOoM
2.12 YucioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pelienne MMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOU
2.14 Peuienne cucreM ITMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOU
2.15 KBanpaTtHble HEpaBEeHCTBA




I'paduueckas wHTEprpeTanyisi HEPABEHCTB W CUCTEM HEPABEHCTB C JABYMS

2.16
IIEpEMEHHBIMU

3 DyHKIMHU

a1 KBangpatnunas ¢ynkuus, e€ rpadpuk u cpoiictBa. [lapaboia, KoopaHHATHI
' BEPIINHBI TapadoiIbl, 0Ch CHMMETPUH MapadoIIbl

32 I'paduku ynkuuit y=kx, y=kx+b 1 ux cBoiicTBa

33 I'paduku pynkuuit y=k/x, y = x° 1 ux cBOHCTBa

34 I'padpuku pyHKIMI , 1 UX CBOWCTBA
4 YucioBble OCIE0BATEIBHOCTH

il Onpenenenue u crnocoObl 3aJJaHNs YMCIOBBIX MOCIEI0BAaTENbHOCTEN. 3a1aHne
' MOCIICI0BATEIFHOCTH PEKYPPEHTHOU (popMyIIoii U GOopMYIIOH n-TO WieHa

42 Apudmernueckass mporpeccus. PopMmynbl n-rO WieHa apu(PMeTHIECKOH
' IPOTPECCUH, CyMMBI NIEPBBIX 71 YICHOB

43 ['eomerpuueckast mnporpeccus. DopMmyiabl 7n-ro wieHa TIe€OMETPUUYECKON
' IPOTPECCUH, CyMMBI TIEPBBIX 71 YICHOB

a4 N300pakeHre wieHOB apU(PMETHUEeCKOM M TIeOMETpUUYECKOH Nporpeccuit
' TOYKaMHU Ha KOOPAMHATHOM IJIOCKOCTH. JINHENHBIN U SKCIIOHEHIIMAIIBHBIN POCT

4.5 Crno’xHbIe MPOLIEHTHI




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

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM
0CBOEHHUS OCHOBHOI 00pa30BaTe/IbHOI NPOrPaMMbl OCHOBHOT'O
o0u1ero oopazoBanusi Ha ocHoBe PI'OC

YMeHue ornepupoBaTh MOHATUSMHU: MHOMKECTBO, IOAMHOMXECTBO,
omepanuu HajJ MHOXKECTBAMH; YMEHHUE ONEpPUPOBATH TMOHSATHUSIMHU:
rpad, CBS3HBIN rpad, AepeBO, LUK, TPUMEHATh UX MPH PEIICHUU
3aja4; yMEHHE UCIIONB30BaTh TpaHUuecKoe IpelCTaBICHHE
MHO’KECTB ISl OIMCAHUSl pealbHBIX IPOLIECCOB U SIBICHUH, MpHU

pEIlIeHUN 3a71a4 U3 IPYruX Y4eOHbIX MIPEIMETOB

YMeHue onepupoBarh NOHATHAMU: ONPEACIICHUE, aKCUOMa, TeopeMa,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaTh WMCTUHHBIE U JIOKHBIC
BBICKA3bIBaHUs, NPUBOJIUTH IPUMEPBI U KOHTPIPUMEPBL, CTPOUTH

BBICKA3bIBAHUA U OTpULAHUSA BBICKQ3bIBaHU M

YMeHne onepupoBaTh MOHATHAMHU: HATYPaJIbHOE YUCIIO, TIPOCTOE U
COCTaBHOE YHUCJO, JEIMMOCTh HaTypajbHBIX YHCEN, MPU3HAKU
JIETTUMOCTH, 1I€JI0€ YUCIIO0, MOAYJIb YHCIia, OOBIKHOBEHHAs! Ipo0b U
JecsTHYHas ApoOb, CTAHJAPTHBIN BUJI YKCIIA, pallMOHAIEHOE YHCIIO,
UPPALMOHATIBHOE YMCII0, apu(METHYECKUN KBaJpaTHBIA KOPEHb;
YMEHUE BBINOJHATh JEHUCTBUS C 4YHCIaMHM, CpPaBHUBATb U
YHOOPSIIOYMBATh YWCA, TPEACTABIATh YHCIAa Ha KOOPAMHATHOM
NpsIMOM, OKPYIJIATh 4WCIa; YMEHUE JieJaTh MNPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHITHSIMH: CTETIEHb C LEIbIM MOKA3aTelIeM,
apu(dMeTHUeCKUI KBaJApaTHbIN KOPeHb, MHOTOUJICH, alredpanyecKkas
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HaTypajbHOW CTEHEHH
OoJibllle €MHMIBI; YMEHHE BBINIOJIHATH pacuéTsl MO (opMmysam,
npeoOpa3oBaHus LENbIX, JAPOOHO-PALIMOHAIBHBIX BBIPAXKEHUN U
BBIPAXEHUM C KOPHAMM, Pa3jIoKEHNE MHOTOWIEHA HA MHOXHTEIH, B
TOM YHCJIE C HUCHOJb30BaHHEM (OpMya pa3HOCTU KBaApaToB H

KBaJApaTa CyYMMBbI U Pa3HOCTU

YMenue ONCpUpOBaATh MOHATHUAMU: YUCIIOBOC PAaBCHCTBO, YPABHCHHUC




C OJHOM TNEPEMEHHOW, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; YMEHHE PEIIaTh JUHEHHbIE U KBA/IpaTHbIC YPABHEHUS,
JIPOOHO-PAMOHANBHBIE YPAaBHEHUSI C OJTHON NIEPEMEHHOM, CHCTEMBI
JIBYX JIMHEHHBIX YPABHEHUM, TUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JIPOOHO-pAIlMOHAIBHBIE HEPABEHCTBA C OIHOU
MIEPEMEHHOM, B TOM YUCJIE IPU PELICHUH 3a/1a4 U3 IPYTUX IIPEIMETOB
M TPAKTHYECKUX 3a7a4; YMEHUE HCIOJIb30BATh KOOPAMHATHYIO
OpSIMYI0 U KOOPAMHATHYIO IUIOCKOCTH Ui M300pa)KeHUs pelieHuit

YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBarh MOHATHAMU: GYHKIHS, TpaduK GyHKINH, HY TN
byHKLHUY, IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKH
BO3pacTaHus, yObIBaHWS, HaWOOJbIIEE M HAWMEHbIIEE 3HAUCHHUS
byHKUNY; yMEHHE OIIEpUpPOBATH MOHSTHSIMHU: npsimast
POTIOPIMOHATIBHOCTD, JINHEHHAsT PYHKLHUS, KBaApaTHIHas (pyHKIHU,
oOpaTHasi MPONOPLUUOHAIBHOCT, Mapaloiyia, rumnepobosia; yMeHHe
ctpouth rpaduku  (GYHKOMH, HUCHONB30BaTh Trpadukd IS
OIpECIICHUs] CBOMCTB IIPOLIECCOB U 3aBUCUMOCTEH, IUIS PELEHUs
3aja4 U3 APYTUX yuyeOHbIX MPEAMETOB U PEAlbHOM KU3HU; YMEHUE

BBIpaXaTb (I)OpMy.]'IaMI/I 3aBUCUMOCTU MCIKAY BCIIMYNHAMU

YMeHue OIIEpPUPOBATH MOHATUSMH: [IOCJIEIOBATEIbHOCTb,
apugmernueckas W TeOMETpUYEeCKass MpPOrpeccuu; yMEHHe
UCIOJIb30BaTh CBOMCTBA MOCIEN0BATENIbHOCTEH, (POPMYJIIBI CYMMBI U
oO11ero 4jeHa Npy pelIeHruHU 3a/1ad, B TOM YHUCIe 3a/1ad U3 JpYyrux

y‘le6HLIX npeaMETOB U peaﬂBHOﬁ KHU3HU

YMeHue pemats 3a7aud pa3HbIX THIOB (B TOM YHUCIIE Ha MPOLEHTHI,
IO W 4YacTd, JABIDKEHHE, paboTy, IIeHy TOBAapOB U CTOMMOCTH
MTOKYTIOK ¥ YCITyT, HAJIOTH, 3a7[a4H U3 00JIaCTH YIIpaBICHUS JIMIHBIMU
U ceMeWHbIMH (UHAHCAMH), YMEHHE COCTaBISITh BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA M CHCTEMBI [0 YCIOBHUIO 3a/1ayH,
MCCJIEIOBATh MOyYEHHOE PEIIeHUE U OLIEHUBATh MPaBIOMOJ00HOCTh

MOJIYUYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh NOHATUSAMU: (UTYpa, TOUKA, OTPE3OK, IpsimMas,
aIyd, JIOMaHas, yroi, MHOT'OYTOJIbHUK, TPEYTOJIbHUK,
paBHOOEAPEHHBIH u PaBHOCTOPOHHUI TPEyTrOJIbHUKH,

HpHMOYTOJIBHHﬁ TPECYTOJIbHUK, MCJHUAHA, 6I/ICCCKTpI/ICEl N BBICOTA




10

11

12

13

TPEYToJIbHUKA,  YETBIPEXYTOJbHHUK,  Mapajuiesorpamm,  pomo,
IPSIMOYTOJIBHMK,  KBajpar, Tpaleuus; OKPYKHOCTb,  KpyT,
KacaTelbHas; 3HAKOMCTBO C NPOCTPAHCTBEHHBIMH (HUTypamH;
YMEHHME pelIaTh 3aadd, B TOM YUCIIE U3 IIOBCEJHEBHOW JKHU3HM, Ha
HaXO0X/I€HNE F€OMETPUUECKUX BEJIUUHH C IPUMEHEHUEM M3Y4YEHHBIX

cBOMCTB (huryp u paxToB

VMeHHe ONepHpoBaTh IOHATHSIMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIBbHUKOB; MaPaICIbHOCTh U MEPICHIUKYIISIPHOCTD MPSIMBIX,
yroJ MEXIy HPSMBIMH, HEPICHIUKYJSP, HAKIOHHAs, MPOCKLUS,
nogobue  ¢uryp, TOHOOHBIE  TPEYrOJbHUKH,  CHMMETPHS
OTHOCHUTEJIPHO TOYKH U TPSIMOW; YMEHHE PAcHO3HABATh PaBEHCTBO,
CUMMETpHIO W momobue  ¢uryp,  HapauieIbHOCTh U

NEPNCHAUKYJIIPHOCTD IMIPAMBIX B OKPYKAarOIEeM MHUPCE

YMeHue onepupoBaTh IOHATHAMM: JUIMHA, PAcCTOSHHUE, Yol
(BeMyMHA yIiia, CHHYC U KOCHHYC yTIjla TPEeyroJIbHHKA), IUIOIIA/Ib;
YMEHHE OLIEHUBATh pPa3Mepbl IPEIMETOB U OOBEKTOB B OKPYKAIOILEM
MHUpE; yMEHHE NPUMEHSTH (QOPMYINIBI TMEpPUMETpa W IUIOMIAIH
MHOI'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTU M IUIOIIAAU Kpyra, oobema
IPSIMOYTOJIBHOTO MapajlieenuIena; yMEeHUe MPUMEHITh MPU3HAKU
paBEeHCTBa TPEYTOJBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHHKA,
teopemy Iludaropa, TpUTOHOMETPUYECKUE COOTHOIICHUS JUIS

BBIYMCJICHUA OJINH, paCCTOHHHﬁ, ILTOMIA e

YMeHune wu300paxarb IJIOCKHE (UIYypsl M HMX KOMOHMHAIUH,
MPOCTPAHCTBEHHbIE (UTYpPBl OT PYKH, C IOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB M DJJIEKTPOHHBIX CpPEACTB II0 TEKCTOBOMY WIIH

CUMBOJIbHOMY OITMCAaHUIO

YMeHue ONepupoBaTh TMOHATUAMHU: MPAMOYTOJIbHad CHUCTCMaA
KOoOpJuHAT, KOOpJAMHATBI TOYKH, BCKTOpP, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpPAa HaA YHCIO, CKaJIAPHOC TIPOU3BCACHUC
BCKTOPOB;, YMCHUC MCIIOJIB30BaTh BCEKTOPbI W KOOPAWHATBI JJIA
MNPpEACTAaBJIICHUA NAHHBIX W PCHICHHUA 3aJia4, B TOM YHCJIC U3 APYTUX

y4eOHBIX MPEIMETOB U PEATbHON KU3HU

14

YMmenune ONCprUpOBaATh IMMOHATHUAMU: CTOJIOMKOBEIE M KpPYTOBEIC
AuarpaMmel, Ta6J'II/II_H:I, CpeaHee apI/I(I)MeTI/I‘-IeCKOC, MEIaHa,

HauOoJbIllee U HauMEHbIIee 3HAUeHUs, pa3Max YHCIOBOro Habopa;




YMEHUE W3BJEKaTb, HMHTEPIPETUPOBATh M  IMPEoOpPa3OBHIBATH
MHPOpMaLIMIO, NPEACTaBICHHYI0 B Ta0lIMLIAX M Ha JAuMarpamMmax,
OTpaKaoIlyI0 CBOMCTBA U XapaKTEPUCTUKH PEAJIbHBIX IPOLECCOB U
ABJICHUM; YMEHHME paclO3HaBaThb W3MEHYMBBIC BEIWYUHBI B

OKpYXKAoIIeM MHpPE
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YMeHue oneprupoBaTh MOHATUSMHU: CIyYallHBIM OMNBIT (CiIydaiHbIN
AKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE (dJIEMEHTApPHBIA HCXO.)
CIIy4aifHOTO OIBITa, CIy4YailHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HaXOAUTh BEPOSITHOCTH CIyYalHBIX COOBITHUI B ONBITAX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAapPHBIMUA COOBITHUSIMU; YMEHHUE peIlaTh
3a]a4d METOJOM OPraHW30BAaHHOTO mepedopa U ¢ UCHOJIb30BaHUEM
npaBUia YMHOXKCHHSI, YMEHHE OLIEHUBATh BEPOSITHOCTU PEaTbHBIX
COOBITHI U SBIICHUI, IOHUMATh POJIb MIPAKTHYECKU JOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITUH B OKPYXKAOIEM MHpPE U B IKU3HH;
3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YKHCEN U €T0 POJIBIO B MAaCCOBBIX SABJICHUAX
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YMeHue BbIOMpaTh NOAXOASAIINNA HW3YYEHHBIH METOJ Ul PELICHUS
3aJla4M, IPUBOJUTH IIPUMEPBI MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HH, PACIIO3HABATH IIPOSBICHUE 3AKOHOB MATEMATHKHU
B HCKYCCTBE, OIIMCBIBATH OTACIIBHBIC BBIJAIOIIAECS PE3YJIbTATHI,
IIOJIyYEHHBIE B XOJ€ Pa3BUTHS MATEMATHKU KaK HayKH, PUBOJIUTH
IpUMEpPBl  MAaTEMaTUYECKUX  OTKPBITMM W HUX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON NCTOPHUH




INIEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
11O MATEMATUKE

Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsie u nensie yucna. [Ipu3Haky 1e1MMOCTH LEIIbIX YUCEI

. OOBbIKHOBEHHBIE U JECATUYHblE  JpoOH, TNPOLEHThl, OECKOHEYHbIE
' MIEPUOINICCKHE POOH

13 PanmonanbHpie uucna. ApudMmeTHyecKue OINepanud C paydOHAIbHBIMU
. YyHuCllaMu

» JeiicTBuTenpHble uucia. Apudmernyeckue onepanuu ¢ JIeHCTBUTENbHBIMU
. quCcIaMU

s [TpubnnxkEHHBIE BBIYMCICHMS, MpaBUJIa OKPYIJIEHUS, NPUKHUIKA M OLIEHKa
. pe3yJibTaTa BBIYUCICHUI
2 Anrebpanyeckue BhIpaXKeHUs

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

55 Crenenp ¢ nensiM mnokasareneM. CTeneHb C palMOHAIbHBIM IOKA3aTEJIEM.
. CBoiicTBa CTeNEeHH

2.3 MHorouseHsl

24 Anrebpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb  HaTypaJbHOM  cTemeHu.  JleficTBus ¢
' apupMeTUUECKUMHU KOPHSIMH HaTypajIbHON CTEIEHH
3 YpaBHEHMS U HEPABEHCTBA

- Lenble u npoOHO-panMoHaNbHble ypaBHeHHA. CHCTEMBI M COBOKYIHOCTHU
' YpaBHEHUU

1n Lenble u apoOGHO-panMoHanbHble HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTHU
' HEPABEHCTB

3.3 Pemenne TekcTOBBIX 3a1a4
4 YucnoBbIe TOCIEN0BATEILHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEN

4.2 Apudmernueckass U reomeTpuyeckas mporpeccur. Dopmyna  CIOKHBIX




IIPOLICHTOB

5 OyHKIMHU
OyHKnus, cnocodsl 3amanus  GyHknuu. ['paduk  dyHkuun. OOIacTh
OIpeieNIeHUsl U MHOXeCTBO 3HaueHul ¢pyHkunu. Hynu ynkuun. IIpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (YHKUIMH. MakCUMyMbl U
MUHUMYMBI (yHKIud. HaunOomnblnee m HauMeHbIIee 3HA4eHHWE (YHKIMU Ha
IIPOMEKYTKE
6 KoopaunaTel Ha IpsAMOM U INIOCKOCTH
6.1 KoopaunaTthHas npsimas
6.2 JlexapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBOiCTBa
7.2 TpeyroapHUK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 W3mepeHue reoMeTpu4eckix BeIMYUH
7.6 Bexropsl Ha TI0CKOCTH
8 BeposTHOCTB U cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padbr




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YHEHUKA

» Marematuka. Anredpa: 7-i kiacc: 6a30BbI YPOBEHB: YUeOHUK; 15-¢
u3nanue, nepepadboranHoe MaxkaperueB FO.H., Munatok H.I'., Hemkos K.W. u
np.; nox peaakuueit TensikoBckoro C.A. AKIIMOHEpHOE OOIIECTBO
«M3natenbctBo «IIpocBenienne»

» Maremaruka. Anre6pa: 8-i kimacc: 6a30BbIi ypOBEHb: YUeOHUK; 16-¢€
u3nanue, nepepadborannoe MakapsrueB FO.H., Munarok H.I'., Hemkor K.U. u
np.; nox peaakuueit TensikoBckoro C.A. AKIImoHEpHOE OOIIECTBO
«M3narenbcTBO «lIpocBenienre»

* Maremaruka. Anredpa: 9-i1 kinacc: 6a30BbIi ypOBEHb: YUEOHUK; 15-¢€
u3nanue, nepepadborannoe MaxkaperaeB FO.H., Munatok H.I'., Hemkos K.W. u
np.; nox pepakmueit TenskoBckoro C.A. AKImoHEpHOE OOIIECTBO

«M3marenscTBO «IIpocBemieHne»

METO/JIUYECKHUE MATEPHUAJIbI JJIS1 YUYUTEJISA

Marematuka. Anredpa: 7-9-e kinaccel: 6a30BbIi YPOBEHB: METOUYECKOE
nocobue K nmpeAMEeTHOM TuHUN yueOHuKoB 1o anredpe 0. H. Makapsruesa, H.
I'. Munmrok, K. 1. Hemkosa u np./ -

2-e u3l., crep. - Mocksa: [Ipocsemienue, 2023.



HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MHTEPHET

bu6mmoreka IJOK

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

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

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