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IHHOACHUTEJIBHASA 3ATIIMCKA

AnreOpa SBISETCS OJJHUM M3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 0Opa3oBaHus: OHA 00eCIeYnBacT
HU3YUCHUC APYTrUuX AUCHUIIIMH, KaK €CTCCTBCHHO-HAY4YHOI'0, TaAK WU I'YMAHUTAPHOI'0 HIHUKIIOB, e€ OCBOCHHC
HEO0OXOIUMO JUISI TIPOAOJDKEHUS OOpa3oBaHMsI M B IOBCEIHEBHOW JKM3HU. Pa3Buthe y 0O0y4aroImmxcs
HAayYHBIX TPEJACTABJICHUNA O TIPOUCXOXKJICHUU U CYIIHOCTH anreOpamdeckux abcTpakiui, crocobe
OTPKECHUS MaTEMaTHYECKOM HAayKOW SIBJICHHMM U TIPOIIECCOB B TMPUPOJAE H OOIIECTBE, pPOJHU
MAaTeMaTHYEeCKOTO MOJICIIMPOBAHMS B HAYYHOM IO3HAHMHM M B MPAKTHUKE CIOCOOCTBYET (HOPMHUPOBAHHIO
HAay4YHOT'O MHUPOBO33PCHHA U KaYCCTB MBILIJICHUS, HGO6XOIII/IMI)IX AJid aganTalii B COBPpEMEHHOM III/I(prBOM
obmectBe. M3ydenue anreOpel oOecreyMBacT pa3BUTHE YMEHHS HaOJIO/IaTh, CPAaBHUBATh, HAXOJHUTh
3aKOHOMCPHOCTH, Tpe6yeT KPUTUYHOCTHU MBIIJICHHA, CHOCO6HOCTI/I APTYMCHTHUPOBAHHO 000CHOBBIBAaTHL CBOU
JCUCTBUS W BBIBOJBI, POPMYITHpPOBATH yTBepkIeHUss. OCBOCHHE Kypca alreOphl 00CCIICYNBACT Pa3BUTHE
JIOTUYCCKOI'0 MBIIIJICHUA 06yqafom1/1xcs[: OHH HCHOJIB3YIOT ACAYKTUBHBIC WU HHIAYKTUBHBIC PACCYKIACHUA,
00001IeHNe M KOHKpeTH3aluio, abcTparupoBaHue U aHajoruto. OOyueHue anredpe mpeamnosaraert
3HAUYUTENbHBIH OOBEM CaMOCTOSITENIBHOM JCSATENBHOCTH OOYYAIOUIUXCs, TMOJITOMY CaMOCTOSITEIBHOE
perieHue 3a1a4 SBISeTCs peann3aue AesITeIbHOCTHOTO MPUHIIUITA 00yUYEHUSI.

B crpykrype mnporpamMmbl yueOHOTO Kypca «Anrebpa» s OCHOBHOTO 00mero oOpa3oBaHUs
OCHOBHOE€ MECTO 3aHHUMAIOT COJEP)KATEIbHO-METOJANYECKHe JIMHUHM: «Uucima ©  BBIUKCICHUSY,
«AnreOpanueckue BBIpOXCHUS», «YpaBHEHHMs U HepaBeHCTBay, «Dynkmumy. Kaxmas wu3 >THX
COZIEPKATEIBHO-METOUYECKUX JIMHUM pa3BUBACTC HA NPOTHKEHHH TPEX JET HU3Y4YeHUs Kypca,
B3aUMO/ICHCTBYS C APYrUMH €ro JUHUAMH. B xone u3ydenust yueOHOTO Kypca 00ydJaromMuMcs MPUXOAUTCS
JIOTMYECKH PaCCy’JaTh, UCIOJIB30BAaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBS3M ¢ 3TUM B mporpamMmy
yueOHOro Kypca «Anredpay BKIIOYEHBI HEKOTOPbIE OCHOBBI JIOTHKH, MPEJICTABICHHBIE BO BCEX OCHOBHBIX
paszzmenax MaTeMaTUYecKoro oOpa3oBaHHMs W CIIOCOOCTBYIOIIHME OBJIQJACHHIO OOYJaIONTUMHUCS OCHOB
YHUBEPCAJIBHOTO MaTeMaTH4ecKoro s3bika. CoaepkaTeabHON W CTPYKTYPHOH OCOOCHHOCTHIO Y4eOHOTO
Kypca «AnreOpa» SBJISETCS €ro HUHTETPUPOBAHHBIN XapakTep.

Conepxanne JUHUM «YHCIa W BBIYUCICHHS CIY)KUT OCHOBOW ISl JAIbHEHIIEr0 W3Yy4eHUs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y 00YUAIOIIUXCS JIOTUYECKOTO MBILIUICHUS], (POPMUPOBAHUIO YMEHUS
MOJIb30BAThCSl AITOPUTMAMH, a TakKe MPUOOPETEHUIO0 TMPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX IS
MOBCETHEBHOM XM3HU. Pa3BUTHE MOHATHS O YMCIe HA YPOBHE OCHOBHOTO OOIEro 0Opa3oBaHMs CBSI3aHO C
paloHaIbHBIMU U HpPpaMOHATIBHBIMU YHCIIaMH, (OPMHUPOBAHHEM MPEACTABICHUN O IEHCTBUTEIHLHOM
yuclie. 3aBepllieHre OCBOCHUS YHCIOBON JIMHUU OTHECEHO K CpeIHEMY 00IIeMy 00pa30BaHHUIO.

CogepxaHue ABYX anreOpanvyeckux JUHUNH — «AlreOpandeckue BBIPDAKEHUS» U «YpaBHEHUA H
HEPaBEHCTBA» CIOCOOCTBYET (POPMHUPOBAHHIO Y 00YUAIOIIUXCS MATEMaTHUECKOTO arnmapara, Heo0X0MMOro
JUIS pellieHus 3aa4 MaTeMaTHKH, CMEKHBIX MPEIMETOB U MPAKTHKO-OPUEHTUPOBAHHBIX 3a71a4. Ha ypoBHe
OCHOBHOTO 00111ero 00pa3oBaHusi y4eOHBII MaTepHal TPYNIUPYETCsl BOKPYT pallMOHAIBHBIX BBIPAKEHUU.
Anrebpa AeMOHCTpUPYET 3HAYCHHE MATEMaTHUKU KakK s3bIKa JUIsl MOCTPOCHHS MAaTEMaTHYEeCKUX MOJeNeH,
OTIHMCaHUs MPOLIECCOB U ABJIEHUN peanbHOro Mupa. B 3agaun oOyuenus anreOpe BXOIAT Takxke JajbHeiliee
pa3BUTHE ANTOPUTMHYECKOTO MBIILIEHUS, HEOOXOJUMOro, B YAaCTHOCTH, Ui OCBOGHHUS Kypca
nH(OPMATUKH, U OBJIaJICHUE HABBIKAMU JETYKTUBHBIX paccyxaeHuid. [IpeobpasoBannue CUMBOIBHBIX (hopm
CIOCOOCTBYET Pa3BUTHUIO BOOOPaKEHHsI, CIIOCOOHOCTEH K MaTeMaTUYECKOMY TBOPYECTBY.

Cogepxannie (QyHKIIMOHAIBHO-TpApUUECKONW JIMHUM HAIeIeHO Ha TOJy4eHHe OO0yJaroluMHCs
3HAHMA O (YHKIUAX KaKk BaKHEWIEH MareMaTH4eCKOW MOJeNHu Ui ONHCAHWUA U HCCIeTOBaHUS
pa3HooOpa3HBIX MPOLIECCOB W SBICHHM B Tpupoje u oOmiectBe. M3yueHue marepuasia CrocoOCTBYET
pa3BUTUIO Yy OOyYaIOUIUXCS YMEHHUS WCIOJIb30BaTh pPAa3IMYHBbIE BBIPA3UTENbHBIE CPEACTBA  S3bIKA
MaTeMaTHKH — CJIOBECHbIE, CAMBOJIHYECKHE, rpadrueckre, BHOCUT BKIIa] B (OPMUPOBAHUE MPEACTABICHUN
O POJIM MAaTEMATUKH B PA3BUTUHU ITUBUIM3AINH U KYJIbTYPHI.



CornacHo yueOHOMY IUIaHy B 7-9 Kilaccax u3y4aercs yueOHbIN Kypc «Anredpay», KOTOPBINA BKIIOYAET
CIIEAYIOIINE OCHOBHBIE pa3zieibl cofep)kaHus: «Yucina U BBIYUCICHUSNY, «AJTeOpandecKre BBIPAKCHUS,
«YpaBHEHUS U HEPABEHCTBA», «DyHKIUNY.

Ha uzyuenne ydebGHOTrO Kypca «Anredpa» orBoautcs 306 yacoB: B 7 kimacce — 102 yvaca (3 yaca B
Heqento), B 8 kiacce — 102 vaca (3 gaca B Henento), B 9 kitacce — 102 vaca (3 yaca B HeJlenio).

COJEP/KAHUE OBYYEHUA
7 KJIIACC

Ymucna v BbIYUCICHUS

Jpo6u 0OBIKHOBEHHBIE U IECATHYHBIE, IEPEX0] OT OJJHOU (popMbl 3anucu apodeit k apyroil. [lonsTue
paIMOHAIbHOTO YHMCIIA, 3allMCh, CPAaBHEHME, YIOPSJAOYMBAHUE PALMOHAIBHBIX uncel. ApUPMETHYECKHE
JeUCTBUS C pallMOHaIbHBIMU YKciaamMu. Pelenue 3a1a4 U3 peanbHOM NPaKTUKK HA YacTH, HAa JPOOH.

CreneHb Cc HaTypalbHBIM I[IOKa3aTeleM: ONpeJeNieHue, NpeoOpa3oBaHHE BBIPAKEHUII HAa OCHOBE
omnpejeneHus, 3anuch OonbuxX uucen. [IpoleHTsl, 3amuch MPOLEHTOB B BHUAE ApoOM U ApoOu B BUJE
MPOLIEHTOB. Tpy OCHOBHBIE 33714 Ha MPOLIEHTHI, PEILICHUE 3a]1a4 U3 PeaIbHOM MPAKTUKH.

[IpumeHeHne MpU3HAKOB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPONOPLHUOHAIBHOCTH.

AJiredpanyeckue BbIpaKeHUs

[lepemeHHbIe, YHCIOBOE 3HAYEHHUE BBIPAXKEHUS C MepeMeHHOM. JlomycTHMble 3HaYeHUs IEPEMEHHBIX.
[IpencraBienure 3aBUCUMOCTH MEXJAy BelWYMHaMH B Buje GopMynbl. Belumcienus mno dopmynam.
IIpeoOpa3oBaHne OyKBEHHBIX BBIPa)KEHUH, TOXKJIECTBEHHO PaBHBIE BBIPAKEHHUS, MIPABUIIA NMPeoOpa30BaHUs
CYMM M NIPOU3BEJCHUH, PaBHJIa PACKPBITHS CKOOOK Y MPUBEAECHUS MOJAO0OHBIX CIIaraeMbIX.

CBoOliCTBa CTENIEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

Opnowrensl u MHorowieHel. Crenenb MHoOrowneHa. CroXeHHE, BBIYUTAHUE, YMHOKCHUE
MHOTOWIECHOB. DOpMysbl COKPAIEHHOTO YMHOJKEHHS: KBaApaT CyMMBI M KBaapaT pasHocTH. Popmyna
Pa3HOCTH KBaApaToB. Pa3nokeHre MHOTOWIEHOB HA MHOKUTEIIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHUsI, IPaBUiIa IPeoOpa30BaHUs YPaBHEHUS, pABHOCWIBHOCTb YpaBHEHUIA.

JluHeitHOe ypaBHEHME C OJHOW IEPEMEHHOM, YHUCIO KOPHEH JIMHEMHOro YpaBHEHMS, pEIICHUE
JUHENHBIX ypaBHeHHH. CoCTaBlIeHHE YpPaBHEHMH IO YCJIOBMIO 3ajadyd. PelneHue TEKCTOBBIX 3alad C
IIOMOIIBIO YPaBHEHUI.

JIuHeltHOE ypaBHEHME C JBYMsI IEpEMEHHbIMU U ero rpadguk. CucreMa JByX JMHEHHBIX YPaBHEHUH C
IByMsl TepeMEeHHbIMM. PeleHue cucreM ypaBHeHMH cnocoOoM mnojcTaHOBKH. IIpumepsl pemieHus
TEKCTOBBIX 33/]1a4 C IOMOLIbIO CUCTEM YPaBHEHUM.

DyHKUUH

Koopaunata toukm Ha mnpsmol. YwucinoBble IpoMexXyTKu. PaccrosiHue Mexay AByMS TOYKaMH
KOOPAWUHATHOM MPAMOHA.

[IpsimoyronbHast cucrema koopauHat, ocu OX u Oy. AGcuucca U opiuHaTa TOYKM Ha KOOPAWHATHOM
wiockoctu. Ilpumepsl rpadukoB, 3amaHHBIX (Qopmynamu. UreHue rpadukoB peasbHBIX 3aBHCHMOCTEH.
[Tonstue ¢ynxuuu. I'papux ¢ynknuun. CpoiictBa (yHkumid. Jluneitnas ¢ynkuus, e€ rpadpuk. I'paduk
¢byukuun y = |X|. ['paduueckoe perieHne THHEHHBIX YPaBHEHUI U CUCTEM JINHEHHBIX YPaBHCHUIA.

8 KVIACC

Yucaa ¥ BLIYUCIEHUA

KBanpatssiii koperp u3 uucia. [loHsTre 00 wppanroHAIBHOM 4YHcle. J(ecATUYHbIE MPUOIMKEHUS
uppanMoHanbHeIX 4Yucen. CBoiicTBa apu(METHYECKHX KBAJAPATHBIX KOpPHEHM W UX TMpPUMEHEHHE K
peoOpa30BaAHMIO YHCIOBBIX BEIPAKEHUN M BEIYUCICHUSAM. J[efiCTBUTENbHBIE YUCIIA.



Crenenb c 1eJIbIM TIOKa3aTeneM U e€ cBoiictBa. CtaHgapTHas 3alKucCh YUCa.

AunreOpandeckre BhIpaKeHUIAJTedpandeckne BbIpaKeHUus

KBagparHblil TpEXWIEH, pa3iIoKEHUE KBAAPATHOTO TPEXUIICHA HA MHOKUTEIIN.

AnreOpandeckasi npoOb. OCHOBHOE CBOWMCTBO anreOpamueckoit npoOu. CrokeHue, BBIYMTAHUC,
YMHOXXEHUE, NeNIeHHe anreOpandeckux apooeil. PanoHansHbie BRIpaKEHHS U UX PE0Opa3oBaHHE.

VYpaBHEHHs 1 HEPABEHCTBAY pAaBHEHHS U HEPABEHCTBA

KBanparHoe ypaBHeHue, (opmyna KoOpHEHW KBaapaTHOro ypaBHeHus. Teopema Buera. Pemienue
YpaBHEHUH, CBOAAIIUXCS K JUHEHHBIM U KBaJpaTHbIM. [IpocTeiiine npoOHO-pallioOHaIbHBIE YPAaBHEHMUS.

I'paduueckas nHTEpHpETAMS YPABHEHUH C IBYMS IMEPEMEHHBIMU U CHCTEM JIMHEHHBIX ypaBHEHUH C
IBYMs IepeMeHHbIMU. [IprMeps!l pelieHus CucTeM HEIMHEWHBIX YPAaBHEHUH C IBYMS IIEPEMEHHBIMH.

Perrenne TeKCTOBBIX 3a1a4 aNreOpandecKuM CIIoCOO0M.

UucnoBble HEpaBEeHCTBA WM WX CBOWCTBA. HepaBeHCTBO ¢ OAHON mNepeMEeHHOW. PaBHOCHMIBHOCTH
HepaBeHCTB. JIMHeliHble HepaBeHCTBA C OJHON mepeMeHHO#. CHucTeMbl JMHEWHBIX HEPAaBEHCTB C OJIHOM
IIEPEMEHHOM.

OyHKIMN D YHKIUT

[Tonsarue dynkiuu. OOIaCTh ONpEeNieHUs] 1 MHOXECTBO 3HaueHWi (yHkuuu. CrocoObl 3amaHus
GyHKIMH.

I'paduk Pynkuuu. Yrtenuwe cBoiicTB ¢yHkuuu no e€ rpapuky. Ilpumepsl rpadukoB GyHKUMIM,
OTPAKAIOIINX PEATBHBIE TPOLIECCHI.

OyHKIMY, OMUCHIBAIOLINE MPSAMYIO U OOpaTHYI HPOMNOPLUUOHAIBHBIE 3aBUCHUMOCTH, UX TpadUKH.
OyukuEn Y = X2, y = X3, y = \X, y=|x|. [paduueckoe pemenne ypaBHEHAH 1 CHCTEM YPaBHEHHIA.

9 KJIACC

Yucaa ¥ BLIYHCTIEHUS

PanmionaneHble umnca, WppaMOHATIBHBIE YHCIIA, KOHEYHBbIC M OECKOHEUYHBIC IECATUYHBIC IPOOH.
MHOXECTBO JCHCTBUTEIBHBIX YHCEN, JACHCTBUTEIBHBIC YMCIA KaK OECKOHEUYHBIE JICCATUYHBIC IPOOH.
B3anmMHO 0OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOXKECTBOM JICUCTBUTENIBHBIX YHCET U KOOPAMHATHOMU
MPSAMOI.

CpaBHEHHE ICUCTBUTEIBHBIX YUCEI, apU(PMETHUECKUE IEHCTBHS C ICHCTBUTEIILHBIMU YUCIIAMH.

Pa3mMepnr 00bEKTOB OKPYXKAIOLIET0 MUPA, JUTUTEILHOCTD IIPOILIECCOB B OKPYKAIOIIEM MHUPE.

[Tpubmmx€HHOE 3HAYEHHWE BEIWYWHBI, TOYHOCTh NpuOMmxkeHus. OkpyrieHue umcen. I[lpukunka u
OIICHKA PE3YJIbTATOB BHIYUCIICHUH.

YpaBHeHNs 1 HEPABEHCTBA

JIuneiinoe ypaBHeHue. PelieHrne ypaBHEHUH, CBOAAIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHeHME, CBOASIIMXCA K KBaJpaTHbIM. buKBagpatHoe
ypaBHeHuE. [Ipumepsl pelienns ypaBHEHUN TPEThe U YETBEPTOM CTENEHEN Pa3I0KEHUEM Ha MHOKHUTEIH.

Pemenne npoOGHO-paliioHANTBHBIX YPaBHEHUN. Pelienne TeKCTOBBIX 3a/1a4 anreOpandyecKuM METOJIOM.

YpaBHeHHE ¢ ABYMS MEepeMEHHBIMU U ero rpaduk. PemeHne cucrem AByX JTMHEHHBIX YpaBHEHUH ¢
JBYMsI IIEPEMEHHBIMHU. PellleHre cucTeM IByX YpaBHEHMM, OJHO U3 KOTOPBIX JIMHEWHOE, a IPyroe — BTOPOU
crenenu. [ paduyeckas MHTEpIIpeTaLMs CUCTEMBl YPaBHEHHUH C IBYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a1au aNreOpanvdeckuM crocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nuHENHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PelieHne CUCTEM JIMHEMHBIX HEPABEHCTB C
onHo#l mepeMeHHoW. KBaapaTHele HepaBeHCTBa. [paduueckas WHTepmpeTarsi HEPAaBEHCTB M CHCTEM
HEPABEHCTB C ABYMS IIEPEMEHHBIMU.

OyHKIMU D YyHKIUU

KBanparnunas ¢ynkuus, e€ rpadux u cBoiictBa. [lapaGona, kKoopuHATH BEPIIMHBI Mapadoibl, OCh
CUMMETPUHU TTapa0OJIbI.



Ipaduxu dyrximit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , 1 ux cBoiicTaa.
Yucnossle 10CiIe10BaTEIbHOCTY YU CI0BBIE TOCAEA0BATEIbLHOCTH H IIPOrPecCHHU
[ToHsITHE YMCIIOBOM TIOCIIEOBATEIBHOCTHU. 3aJaHUe MTOCIEA0BATEILHOCTH PEKYPPEHTHON (HOpMyIIoii u
dbopmyIoit N-ro dieHa.
Apudpmernueckas u reoMerpuueckas nporpeccuu. Popmynbl N-ro uieHa apuMETHUYECKOW U
F€OMETPUYECKOU MTPOTrPECCUM, CYMMBI IIEPBBIX N WICHOB.
N3006pakenue 4wieHOB apu(hMETHUECKOW M TEOMETPHUECKON MPOTPecCuii TOUKaMu Ha KOOPAMHATHOU
IJI0CKOCTH. JIMHEHBIN U 3KCTIOHEHIUANIbHBIN pocT. ClI0KHBIE IPOLIEHTHI.
IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMbBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE Pe3yJIbTAThI OCBOCHUS TPOTPaMMBbI YIeOHOTO Kypca «Anredpay XapaKTepu3yrTCs:

1) naTpuoTHYeCKOe BOCIIUTAHHE:

MPOSBIICHUEM HMHTEpEca K MPOIUIOMY M HACTOSAIIEMY POCCUHWCKOM MAaTE€MAaTHKH, LEHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHUSAM POCCHUHUCKMX MAaTE€MAaTMKOB W POCCHUMCKOM MaTEMAaTHUYECKOW IIKOJIbI, K
WCTIOJIb30BAHUIO ITHX JOCTIKCHUM B IPYrUX HayKaxX W MPUKIATHBIX chepax;

2) rpa:kaaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTBHIO K BBITIOJTHEHHIO 00sI3aHHOCTEHN TpaXKIaHNMHA M PEeaTU3aI[iu €ro MpaB, IPEICTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3HYHBIX CTPYKTYp, SBJICHHH, MPOIEAYpP TPaKIAHCKOTO
obmrecTBa (HampuUMep, BEIOOPHI, OTIPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO STUYECKUX MPOOIeM, CBSI3aHHBIX C
MPAaKTUYECKUM TNPUMEHEHUEM JIOCTHXKEHUM HayKH, OCO3HAHMEM BA)XXHOCTH MOPAIBHO-3TUYECKUX
MIPUHLUTIOB B JIEATEILHOCTH YYEHOTO;

3) Tpy10BO€E BOCIIUTAHME:

YCTAaHOBKOM HAa AaKTUBHOE YYacTHE€ B PEIICHUWM MPAKTUYECKUX 3a7ad  MaTeMaTUYECKOM
HaIpaBJIEHHOCTH, OCO3HAHUEM BaXHOCTU MAaTEMaTHYeCKOro 00pa30BaHUs Ha MPOTSHKEHUU BCEH KU3HU IS
ycrenrHo npoheccuoHaIbHOM AeATEeIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHUN, OCO3HAHHBIM BBIOOPOM
U TOCTPOCHHEM HHAMBHUAYAJIbHON TPAaeKTOPUU OOpa30BaHUSA W HKU3HEHHBIX IUIAHOB C YYETOM JUYHBIX
MHTEPECOB U 00I1IeCTBEHHBIX OTPEOHOCTEIH;

4) 3cTeTHYeCKOe BOCIIMTaHME:

CHOCOOHOCTBIO K SMOIIMOHAJIbHOMY M 3CTETHUYECKOMY BOCIPHUATHIO MAaTEeMAaTUYECKUX OOBEKTOB,
3a/1a4, peLIeHNU, pacCy CHUN, YMEHHUIO BUJIETh MaTEMAaTUUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOr0 O3HAHUSL:

OpUEHTAIle B ACSITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyUYHBIX MpPEJCTaBICHHH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YeJIOBEKa, MPUPOAbI U OOIIecTBa, MOHMMAHUEM MAaTEeMaTHYECKON HAayKH Kak
cdepbl YeIoBeUeCKON NeATENbHOCTH, JTAloB €€ Pa3BUTUS M 3HAUMMOCTH JUIS Pa3BUTUS IUBHIM3ALINH,
OBJIQJICHUEM SI3bIKOM MAaT€MaTUKU M MaTEeMaTHYEeCKON KyJIbTYpOll KaK CpEICTBOM IIO3HAHUSA MHpA,
OBJIJICHUEM MPOCTEHIIIMMU HaBbIKAMH UCCIIEA0BATENIbCKOM AESTEIbHOCTH;

6) ¢usnueckoe BocnUTAHMEe, (OPMHMPOBAHHE KYJbTYPbl 310POBbSI M 3JMOLHUOHAILHOIO
Os1aromosy4usi:

FOTOBHOCTBIO MPHUMEHATh MATEMAaTHYECKHE 3HAaHUS B HHTEpPEcax CBOETO 3/0POBbs, BEICHUS
3I0pOBOTO 00pasa Xu3HM (30pOBOE MUTaHKE, COATAHCUPOBAHHBIA PEXUM 3aHITUHA U OTAbIXA, pErylsapHas
¢dusnueckass aKTUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBbIKa pedlieKcHu, MPU3HAHWEM CBOETo IIpaBa Ha
OIIMOKY M TAaKOTO K€ MpaBa IPYroro 4eloBeKa;

7) 3Ko0J10rM4YeCcKoe BOCIIUTAHUE:



OpHEHTAINCH Ha MPUMEHEHNE MaTEeMaTUYEeCKUX 3HAHUN JIJISl PEIICHUs 3a/1a4 B 00JIaCTH COXPAaHHOCTH
OKpY)KalOLIEW Cpebl, IJIAHUPOBAHUS IMOCTYNIKOB M OLEHKU UX BO3MOXHBIX MTOCIEACTBUM ISl OKPYKAOLIEH
Cpelbl, 0CO3HAHUEM TJI00ATBFHOTO XapaKTepa SKOJOTHIECKUX MPOOJIeM U IyTeH MX pelieHus;

8) ajanTanus K N3MEHAIUMCS YCJI0BUSIM COLMATbHOM M IPUPOAHOM Cpe/bl:

FOTOBHOCTBKD K JECUCTBUSIM B YCIOBHUSX HEONPEAECIEHHOCTH, IMOBBILICHUIO YPOBHS CBOEU
KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO NEATEIbHOCTh, B TOM YHUCJIE YMEHUE YUYUTHCA y APYrUX JIIOAEH,
pHOOpeTaTh B COBMECTHOH JIEATEIIFHOCTH HOBBIC 3HAHMSI, HABBIKM U KOMITCTCHIIUHU U3 OIBITA JPYTUX;

HEO0OXOIMMOCThIO B (DOPMHUPOBAHMH HOBBIX 3HAHWH, B TOM YHCIe (GOPMYIUPOBATh WICH, TIOHSTHS,
TUNOTE3bI 00 00BEKTaX U SIBIICHUSAX, B TOM YHCIIC PAHEEe HEU3BECTHBIX, OCO3HABATH NES(UIIUTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEH, IIJIAHUPOBATH CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCHPHUHUMATH CTPECCOBYIO CHTYAlMIO Kak
BBI30B, TPEOYIOMINI KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMbIC PEIICHUS W JEeUCTBUS, (HOPMYIUPOBATH U
OIIEHUBATh PUCKU U MOCJIEICTBUS, (POPMUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁHl)Ie JelCcTBUSA

ba3oBble Jornvyeckue aelcTBUS:

® BBISBISATH M XapaKTEPHU30BaTh CYIIECTBEHHBIC NMPU3HAKH MaTEMAaTHYECKHX OOBEKTOB, MOHSTHIA,
OTHOIIEHUH MEXIy TOHATHUSAMHU, (DOPMYTUPOBATH ONpPEACTEHUs TOHSITHH, YCTaHABIWBATH
CYIIIECTBEHHBIM MPU3HAK KiIacCH(PHUKAIMK, OCHOBaHUS JUIsi 0OOOIIEHUS] U CPABHEHHS, KPUTEPUU
MMPOBOIMMOTO aHAJIN3A;

e BOCHpPHUHUMATh, (OPMYIUPOBATH W  TPEOOPa3OBBIBATH CYXKACHHS: yTBEPAUTEIbHBIE H
OTpHIIaTEIbHbIE, CIMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

® BBISBIATH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTHUBOpPEUHs B (DaKTaX, MAHHBIX,
HaOMIOACHUSAX WM YTBEPXKICHUSAX, Tpejlaratb KPUTEPUU JUIS BBISIBICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

e Jle7aTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKIIIOUCHHUH, YMO3aKIIFOUCHHI 110 aHAJIOTHH;

e pa3dmparh JI0Ka3aTEIbCTBA MATEMAaTHYECKUX YTBEPKACHHH (MpsSMble W OT MPOTUBHOTO),
MIPOBOJIUTH CAMOCTOSITEIFHO HECJIOKHBIE JI0KA3aTEIbCTBA MAaTEMATHYECKUX (PaKTOB, BHICTPAMBATh
apryMEHTaIlMl0, TPUBOAUTH TMPUMEPhl W  KOHTPIPUMEPHL, OOOCHOBBIBATH COOCTBEHHBIC
paccyXJIeHHUS;

e BBIOMpaTh croco0 pemieHuss y4eOHOI 3amauu (CpaBHMBATh HECKOJIbKO BapHAHTOB pELICHUS,
BBIOMpATh HanboJIee MOXOASAIINMA ¢ Y4ETOM CaMOCTOSTENBHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ncciaenoBarebCKHue AeHCTBHS .

® CIOJIB30BaTh BOMPOCHl KaK MCCIEAOBATEIbCKUNA HMHCTPYMEHT I[O3HaHUSA, (POpMyIupoBaTh
BOIPOCHI, (PUKCUPYIOIIKE MPOTHUBOPEUHE, MPOOIEMY, CAMOCTOSITENILHO YCTAHABIMBATH HCKOMOE U
naHHOe, GOPMUPOBATH THIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIUIO, MHEHHUE;

® TMPOBOJUTH MO CAMOCTOSITEIHHO COCTaBICHHOMY IUIaHY HECIIOXHBIM DKCIIEPUMEHT, HEOOJBIIOE
UCCIIEIOBAaHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEeKTa, 3aBUCHMOCTEM
00BEKTOB MEXKTYy COOON;

® caMOCTOATeNbHO (opmynupoBaTh OOOOIIEHUS ¥ BBIBOJABI IO pe3ylbTaTaM MPOBEAEHHOTO
HaOIOIEHUS], MCCIEI0BAHUS, OLIEHUBATh JOCTOBEPHOCTH IMOJYUYEHHBIX PE3ylIbTaTOB, BHIBOJOB U
0000IIIEHHI;

® [POrHO3UPOBATh BO3MOKHOE Pa3BUTHE IMPOIECCA, A TAKXKE BBIJIBUTaTh IMPEANOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIOBHSIX.

Padora ¢ undopmanueii:



BBISIBJIATH HEJIOCTATOYHOCTh M U30BITOYHOCTh MH(POPMALIUH, TAHHBIX, HEOOXOIUMBIX ISl PELICHHS
3ajauy;

BBIOMPATh, aHAIM3UPOBATH, CUCTEMATH3UPOBATh U WHTEPIPETUPOBATh MHPOPMALIUIO PA3THYHBIX
BUJIOB U ()OPM IIPEICTABICHHUS;

BbIOMpAaTh (OpPMY IMpeacTaBlieHUs] MHOOPMAIIUKM U WIUTIOCTPUPOBATH PEIIaeMble 337a4l CXeMaMH,
JyarpaMmmamu, HHOM rpadukoil 1 uX KOMOMHALMSIMU;

OLICHUBATh HAAEKHOCTh WHQPOPMAIMK 10 KPUTEPHUSM, TPEAJIOKCHHBIM YUUTEIEM WU
cOPMYIMPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBHUA:

BOCIIPpMHUMATL U q)OpMy.HI/IpOBaTL CY)XXICHHA B COOTBCTCTBUM C YCJIOBUAMU U LCIIAMU O6HIGHI/I$I,
sICHO, TOYHO, I'PAMOTHO BBIpaKaTb CBOIO TOYKY 3PCHHUA B YCTHBIX U IMMCbMCHHBIX TCKCTAX, JaBaTh
MTOSICHEHHUSI 110 XOly pEeLIEHUs 3a/1a4i, KOMMEHTHPOBATh NIOJIYYEHHBIN PE3YyJIbTaT;

B X0JIe 0OCYXKJIEHUS 3a]]aBaTh BOMIPOCHI M0 CYIIECTBY 00CYK/IaeMOM TEMBI, TPOOIEMBI, peraeMoit
3aaa4M, BBICKA3bIBATb HJICH, HALICJICHHBIC HA IOUCK PCHICHUA, COMOCTABJIATH CBOU CYXACHHUA C
CYXKACHUAMU JPYIrux YYaCTHUKOB Jguajiora, O6HaPY)KPIBaTI) pasiniuue u CXO0ACTBO HOSHHHﬁ, B
KOPPEKTHOH opme (GopMyITHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKECHHUS;

MMpEaACTAaBIATH PE3YIbTAThI peuicHuA 3aga4u, OKCIICPUMCHTA, HUCCJICIOBaHUs, IMPOCKTA,
CaMOCTOSITENIbHO BHIOMPATh POpMaT BHICTYIUIEHUS C YUETOM 3a/1ad Mpe3eHTalMi U 0coOeHHOCTeN
ayJIUTOPHUH;

MMOHUMATh ¥ UCTOJIb30BaTh MPEUMYILECTBA KOMaHAHON U MHIUBUAYAIbHON pabOThl PU pelIeHun
y‘-Ie6HI)IX MaTE€MaTU4YCCKUX 3a1a4,

MPUHUMAThH 11€Jb COBMECTHOH NeATeIbHOCTH, IUIAHUPOBATh OpPraHHU3alli0 COBMECTHON paboThI,
pacrmpenensaTh BUIbI padoT, T0TOBapyUBaThCs, 00CYKIaTh MPOIECC U PE3YNIbTAT pabOThI, 0000IIaTh
MHEHUS HECKOJIBKHX JIIO/IEH;

Y4acCTBOBATh B TPYIIOBBIX opMax padboThl (00CYKIeHUsI, 0OOMEH MHEHUSMH, MO3TOBBIC IITYPMBI
U JIpyrue), BBINOJHATH CBOIO 4acThb pabOThl M KOOPAMHHUPOBATH CBOM JEMCTBUS C OPYTUMH
YJieHaMUd KOMaHJbl, OLIEHWBAaTh Kauye€CTBO CBOEr0 BKJIaJa B OOIIMNA MPOAYKT IO KPUTEPHUSM,
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUueOHbIE 1elCTBHS
Camoopranuszanmsi:

CaMOCTOSITEJIbHO COCTABJIATh IJIaH, AITOPUTM pEIIeHUs 3a/1auu (UM €r0 YacTh), BEIOUpATh C1oco0
pelIeHns ¢ y4€TOM UMEIONINXCS PEeCypcOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BapUaHTHI PelICHUI ¢ y4€TOM HOBOM MH(OpMALIUH.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

BIaJeTh CIOCO0aMM CaMONPOBEPKH, CAMOKOHTPOJSL TIpolecca M pe3yibTaTa peLIeHUs
MaTeMaTHU4ECKOH 3a7auu;

IIPEIBUIIETh TPYAHOCTH, KOTOPBIE MOI'YT BOSHUKHYTh IIPH PELIEHUH 3aa4l, BHOCUTh KOPPEKTUBBI
B JICATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITE€IBCTB, HANAEHHBIX OIIMOOK, BBISBICHHBIX
TPYAHOCTEN;

OLIEHUBATh COOTBETCTBUE Pe3y/IbTaTa AEATEIbHOCTH MOCTABIEHHOMN LEIHU U YCIOBUAM, OOBSICHSITH
OPUYUHBI  JIOCTIDKEHUS WIM HEJOCTHXKEHMS 1M, HaXOJIUTh OIIMOKY, JaBaTh OLIEHKY
NpUOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIBTATbBI

K xoHiry o0ydenus B 7 kjiacce 00yJaromuiics MOTyYUT CIEAYIONINE TPeIMETHBIC Pe3yabTaThl:
Yuciaa v BLIYUCJICHUSA



BbInoHATE, codyeTast yCTHBIE ¥ MIMCbMEHHBIE TPUEMBI, apu(METHUECKUE ACHCTBHS C PallMOHAIHLHBIMH
YHCIIaMU.

HaxonuTh 3HaYeHHWsS YHMCIOBBIX BBIPOKCHHH, MPUMEHATh Pa3HOOOpasHbIE CIOCOOBI M TPUEMBI
BBIUMCIICHUS 3HAUCHHUH APOOHBIX BBIPAKEHUH, COJIEPKAIIUX OOBIKHOBEHHBIC U IECATUYHBIE JPOOH.

[lepexoauTs OT OJHOHM (HOPMBI 3aMUCH YMCENl K JIpYroi (mpeoOpa3oBbIBaTh NECATUYHYIO ApOOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATHYHYIO APOOB).

CpaBHUBaTh U YIOPSAJOUMBATh PALIMOHAIIbHBIE YUCIIA.

OxpyriaTh yucia.

BbINOJIHATE NPUKUIKY U OLIEHKY pe3yJibTaTa BBIYMCICHU, OLIEHKY 3HaYEHHUI YMCIIOBBIX BBIPAXK CHUM.
BbInosiHATE AeMCTBUS CO CTENEHSAMU C HATypalbHBIMU IIOKA3aTEISIMU.

[IpuMeHSTh IPU3HAKY JEIUMOCTH, Pa3IokKEeHHE Ha MHOKUTEIHN HaTypaJlbHbIX YHCEI.

Pemare  mpakTUKO-OpUEHTHPOBAaHHBIE  3aJaud,  CBS3aHHbIE C  OTHOIIEHHWEM  BEJIMYMH,
MIPOMOPLIMOHAIBHOCTHIO BEIMYNH, IPOLEHTAMH, HHTEPIPETUPOBATh PE3YIbTAThl PELIECHUS 33a4 ¢ y4ETOM
OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMM PacCMaTPUBAEMBIX OOBEKTOB.

Auredpanyeckue BbIpakeHHs

Hcnonb3oBath anredpandyeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTh €€ B MPOLIECCE OCBOCHUS
y4eOHOro Marepuaia.

Haxonuth 3HaueHns OyKBEHHBIX BbIPAKEHUN IIPU 3aJJaHHBIX 3HAUEHUSAX MEPEMEHHBIX.

BoinonHATh peoOpa3oBaHus LENOT0 BbIPaKEHHsI B MHOTOWIEH MTPUBEACHUEM MOJOOHBIX ClIaraeMbIX,
PaCKpBITHEM CKOOOK.

BbInoyHATE yMHOXKEHHE OJHOWIEHa HAa MHOTOWIEH M MHOTOWIEHa Ha MHOTOYJIEH, MPUMEHSTH
(dbopMyIbl KBaJpaTa CyMMBbI M KBaJjpaTa pa3HOCTH.

OcCyIecTBIATh Pa3jIoKEHNE MHOTOUIEHOB HA MHOYKUTEIH C IIOMOIIIBIO BEIHECEHUS 3a CKOOKHU OOIIEro
MHOJKUTEJIS, [PYINITUPOBKU CIIaraéMblX, IPUMEHEHHs (POPMYIT COKPALIEHHOTO YMHOKEHHUS.

[IpumensaTh npeoOpa3oBaHMsl MHOTOUWIEHOB /ISl PEINEHUS pa3iIMuYHBIX 337ad M3 MaTeMaTHKH,
CMEKHBIX ITPEIMETOB, U3 PEATbHON IIPAKTUKU.

Hcnons30BaTh CBOWCTBA CTENEHEH C HATypaJIbHBIMH TIOKa3aTeNsIMH JJI  TPEeoOpa3oBaHUs
BBIPAKCHUM.

YpaBHeHUs] M HEPABEHCTBA

Pemarp nuHEeiHbIE YpaBHEHHS C OJHOM IEPEMEHHOM, NMPUMEHSSA IPaBWJIa Iepexofa OT HCXOJHOTO
YPaBHEHHUs K paBHOCWIBHOMY eMy. IIpoBepsTs, sBiIeTCA 1 YUCIO KOPHEM ypaBHEHUS.

[TpumMensTh rpaduyeckre MeToAbl NP PEILICHUH JIMHEHHBIX YPABHEHUHN U UX CUCTEM.

[lonbuparh npuMepbl Hap YUCEN, SBISAIOIIMXCA PpEIIEHUEM JIMHEHHOI0 YpaBHEHHMsS C JBYMs
IIEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHON IUIOCKOCTH TIpadUK JIMHEHMHOTO YpaBHEHMs C ABYMs IEPEMEHHBIMHU,
M0JIb3YACh IT'paKOM, IPUBOAUTH PUMEPHI PELIEHUS YPAaBHEHUS.

Pemate cuctemsl AByX JIMHEHHBIX YPAaBHEHUH C IByMs [IE€PEMEHHBIMHU, B TOM YHCIIE IPaUUECKH.

CocraBiTh M pelIaTh JIMHEHHOE YPAaBHEHHME WJIM CHCTEMY JIMHEWHBIX YPaBHEHUH IO YCIOBUIO
3a/la4M, UHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3a/1a4M IIOJTyYE€HHBIN pe3yJIbTaT.

DyHKUUH

N300paxaTh Ha KOOPAMHATHON MPSAMON TOYKH, COOTBETCTBYIOUIME 3aJaHHBIM KOOpAMHATaM, JIy4H,
OTPE3KHU, MHTEPBAJIbl, 3aMUCHIBATH YHCIOBBIE POMEXYTKH Ha alreOpanyeckoM s3bIKe.

OTMmeyaTh B KOOPJIMHATHOW IJIOCKOCTH TOYKM MO 3a/JaHHBIM KOOPAWHATaM, CTPOMTH TIpaduKu
TUHEeWHBIX QyHKIMH. CTpouTs rpaduk GyHkuuu y = [X|.

OnwuceIBaTh ¢ MOMOIIBIO (PYHKIMI M3BECTHBIE 3aBUCHUMOCTU MEXY BEIMYMHAMU: CKOPOCTb, BPEMH,
paccTosiHMe, IIeHa, KOJIMYECTBO, CTOMMOCTD, IIPOU3BOAUTEIBHOCTD, BpeMs, 00bEM paboThI.

HaxonuTh 3HaueHne GpyHKIMN 1O 3HAYEHHUIO €€ apryMeHTa.

[lonumats rpaduyeckuid cnoco® mpeACTaBIeHUs W aHauu3a UHPOPMALMU, W3BIEKAaTh H
MHTEPIPETUPOBATh HHPOPMALIUIO U3 TPAPUKOB PEATbHBIX MPOLIECCOB U 3aBUCUMOCTEH.



K koH1y 00ydenus B 8 kjiacce oOyJaromuiics MoJIyquT CIEAYIONINE TPEIMETHBIE PE3yIbTaThl:

Yuciia 1 BBIYUCICHUSA

Hcnonp30BaTh HayaJlbHBIE IPEACTABICHUS O MHOYKECTBE ICHMCTBUTEIIBHBIX YHUCEN JUIsl CPAaBHEHWS,
OKpYTJIEHUS ¥ BBIYMCIICHUH, N300paXkaTh NEHCTBUTENBHBIEC YHCIa TOYKAMHU Ha KOOPAWHATHOM MPSIMOIA.

[IpumeHsATH TOHATHE apUPMETUYECKOTO KBAJPATHOTO KOPHSA, HAXOIUTh KBAJpaTHBIC KOPHH,
UCHOJIb3YSl IIPU HEOOXOJUMOCTH KaJbKYJATOP, BBIIOJHATH NPEoOpa3oBaHUs BBIPAXKEHUM, COAepKalllux
KBaJpaTHbIE KOPHH, UCIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb30BaTh 3anMcH OOJIBIINX U MaJIbIX YHCEN C HOMOIIBIO JECITUUHBIX Ipo0eil u cTeneHen uncna
10.

Auredpanyeckue BbIpaKeHHs

[IpuMeHATh MOHATHE CTENEHW C ILIeJIbIM IOKa3aTelieM, BBINOJIHATh MpeoOpa3oBaHUs BbIPaKEHUH,
COJIEpKAIIUX CTEIIEHH C LEIbIM MOKa3aTeleM.

BbInosHATE  TOXKJECTBEHHBIE IMpeoOpa3oBaHMsl PALUOHAIBHBIX BBIPAKEHUN Ha OCHOBE IpaBMII
NeUCTBUIM HAaJl MHOTOWIEHAMH U allreOpandyeckuMHU JpoOsiMH.

PacknanpiBaTte KBagpaTHBIA TPEXUIEH HA MHOKHATEIH.

[IpumensaTh TpeoOpa3oBaHus BHIPAKEHUHN ISl PELICHUS pa3IMYHbIX 33]a4 U3 MaTeMaTHKH, CMEXHbBIX
MIPEAMETOB, U3 PEATBHON MTPAKTUKH.

YpaBHeHHUsI M HEPABEHCTBA

Pemrate nuHelHbIE, KBagpaTHbICE YpaBHEHMS M PalMOHAJIbHBIE YPABHEHUS, CBOJAIINECS K HUM,
CUCTEMBI IByX YPAaBHEHMI C IBYMs IEPEMEHHBIMH.

[IpoBoauTe mpOCTEHIINE HCCIEIOBAHNS YPABHEHWNW M CHCTEM YpPaBHEHUH, B TOM 4HCIE C
MpUMEHEHHEeM TpaQUuecKux MpeAcTaBleHuil (yCcTaHaBIMBaTh, HMMEET JM YpaBHEHHE WU CHCTEMa
YPaBHEHMH pelIeHMs], €CIIM UMEET, TO CKOJIBKO, U IIpoYee).

[TepexomuTs OT cloBecHOW (OPMYTUPOBKM 3a7aun K €€ aireOpandeckol MOJCIHU C TIOMOIIBIO
COCTaBJICHUSI yPaBHEHHUS WJIH CHCTEMBbl YPAaBHEHHW, WHTEPIPETHPOBATb B COOTBETCTBHUM C KOHTEKCTOM
3aJ1a4M ITOJTY4YCHHBIN pe3yJIbTaT.

[IpuMeHATh CBOWMCTBA YHUCIIOBBIX HEPAaBEHCTB [UId CPaBHEHUS, OLEHKH, pEIIaTh JMHEHWHBIC
HEpaBEHCTBA C OJHOI NEpeMEHHONM M MX CHUCTEMBI, JaBaTh I'paUUecKyl0 WIIOCTPALMI0 MHOXKECTBA
pEILIEHN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

D yHKUUHA

[loHuMaTh M HCHOJB30BAaTh (YHKLUMOHAIBHBIE IOHATHA W SA3bIK (TEPMUHBI, CHMBOJINYECKHE
0003HaueHMsI), ONPEeATh 3HaueHHe (PYHKIMU [0 3HAYEHUIO apryMEHTa, OIpelelsiTh CBOMCTBA (PyHKIIUU
o e€ rpaduky.

Ctpoutsb rpauku 3JeMEeHTapHbIX QYHKIUH BUA:

y=k/x, y=x2, y=x3,y = x|, y = VX, oIichIBaTh CBONCTBA YHCIOBOI bynkuuu mo e€ rpaduky.

K koH1y 00yueHus B 9 kjiacce oOyqaromuiics MoyyuT ciaeyrouue npeIMeTHbIC pe3yIbTaThl:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATh U YNIOPSAJOYMBATh PALIMOHAJIBHBIE U UPPALlMOHAIbHBIC YHCIIA.

Beinonsate apudmMeTrueckue 1eicTBUs ¢ pallMOHAIbHBIMU YMCIaMHU, COYETasi YCTHbIE U MUCbMEHHbBIE
IIPUEMBI, BBITIOJIHATH BEIYUCICHUS C UPPALMOHAIBHBIMH YU CIIAMH.

Haxonuts 3HaueHHs CTENEHEN C LEIbIMU MOKA3aTesIMU M KOPHEH, BBIYUCIIATD 3HAYEHUS YHUCIIOBBIX
BBIPaXKCHUI.

OKpyryiATh JEHCTBUTENBHBIE YHUCIIA, BBINOJHATE NPUKHUIKY pe3ylbTaTa BBIYUCICHUM, OLIEHKY
YHCIIOBBIX BBIPAKEHHUM.

YpaBHeHHUS U HEPABEHCTBA

Pemate nuHeWHbIe U KBaJpaTHbIE YpaBHEHUS, YPaBHEHUS, CBOJAIIMECS K HUM, IpOCTEHIINe IpoOHO-
palyoHaIbHbIE ypaBHEHUS.

Pemate cucteMsl BYX JIMHEWHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMU U CUCTEMBI IBYX YPAaBHEHUH, B
KOTOPBIX OJTHO YPaBHEHUE HE SABJISICTCS JIMHEVHBIM.



Pemate TeKCTOBBIE 3a1aud aareOpanyecKuM CIIOCOOOM C MOMOIIBIO COCTABJICHUS YPABHEHUS WM
CUCTEMBI JIByX YPABHEHUH C IBYMs IEPEMEHHBIMHU.

[IpoBoauTs MPOCTEHIINE MCCIECIOBAHNS YPABHEHUNM M CHUCTEM YPaBHEHUM, B TOM 4HCIE C
NpUMEHEHHEeM TpadHUUecKuX NpeICTaBICHUN (yCTaHABIMBAaTh, HMMEET JIM YpaBHEHHE WM CHUCTEMa
YPaBHEHUH pELLEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOUEe).

Pemate nuHeliHBbIE HEpAaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, M300pa’kaTh pEIICHHWE HEPaBEHCTB Ha
YHUCJIOBOU NPSMOM, 3aIMCHIBATH PELICHUE C IIOMOIIBI0 CHMBOJIOB.

Pemrate cucTeMBl JIMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIOYAIOIINE KBAJpPaTHOE
HEpaBEHCTBO, U300pa)KaTh PEIICHHUE CUCTEMbl HEPABEHCTB HA YMCJIOBOM IMPSAMOM, 3alMCHIBATh PEILEHUE C
IIOMOIIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NP PELICHUM PA3IIMYHBIX 334a4.

D yHKUUHA

PacnoznaBath (QyHKIMM U3Y4EeHHBIX BHIOB. I[loka3pIBaTh CXEMaTHYECKH pACIIOJIOKEHHE Ha

KOOPJIMHATHOM IIocKocTH rpadukoB GyHkiuil Buaa: Yy = kx, y =kx + b,y =k/x,y =ax2 + bx +c,y=x3,y
=X, y = |X|, B 3aBHCHMOCTH OT 3HAYCHHMIT KOIDDHUIIEHTOB, OMICHBATH CBOHCTBA DYHKIIHIA.

Crpoutpb u M300pa’kaTh CXEMAaTUYECKU TpaduKu KBaJIpaTUYHBIX (YHKIMI, OMHCHIBATH CBOMCTBA
KBaJIpaTUUHBIX QYHKIUI M0 UX rpadukam.

Pacnio3znaBath kBagpaTHUHyI0 QYHKIUIO 110 (GOopMyJie, TPUBOJAUTH MPUMEPHI KBAJAPATUUHBIX PYHKINH
U3 peasIbHOM JKU3HH, (PU3UKH, TEOMETPHH.

YuciioBble NM0C1€10BATEIHLHOCTH U NPOrpeccuu

Pacnio3naBath apuMeTnyecKyo U reOMETPUUECKYIO IPOTPECCUN TIPU Pa3HBIX CIOCO0ax 3a1aHus.

BbINONHATE  BBIUMCIEHUS C  MCIOJB30BaHMEM (opMyl N-ro wieHa apupMETHYECKOH U
reOMETPUUYECKON POrpeCCHid, CYMMbI MIEPBBIX N YICHOB.

N300pakaTh u1eHbl NOCIE10BATEIbHOCTH TOYKAMH HAa KOOPIMHATHON IJIOCKOCTH.

Pemate 3amaun, cBsA3aHHBIE C YUCIOBBIMU MOCIEI0BATENBHOCTSIMH, B TOM YUCIIE 3a/1a4l U3 PeaIbHON
YKU3HHU (C UCTIOIH30BAHUEM KAIBKYIATOPA, U(GPOBBIX TEXHOJOTHI).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
1 Yucna u BeIUUCICHUS. ParnoHanbHbIe 24 1 bubmmoreka [IOK
qucIa https://m.edsoo0.ru/7f415b90
bu6mmoreka [IOK
2 1 1
AIrEOPAIHECKHE BEIpOKEHIA 3 https://m.edsoo0.ru/7f415b90
bu6moreka [IOK
2 1
3 Y/PABHEHILT W HEpABCHCTEA 0 https://m.eds00.ru/7f415590
bu6moreka [IOK
4 K . D 24 1
OOP/HHATSL H rpagHKH. DyHKLHH https://m.edsoo.ru/7f415b90
bu6moreka [IOK
5 IT 600 9 1
OBTOPEHHE 1 0bobIEHE https://m.edsoo0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 108 5 0
8 KJIACC
Kosan4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne /i Kontpoabneie | IlpakTHueckue
NMporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypcsl
1 Yucna v Beiuncnenus. KBaapatHeie KOpHU 15 bubmuorexa LIOK
iaate's P https://m.edsoo.ru/7f417af8
2 Uucna u BeraucieHusi. CTEIeHb ¢ LEeIbIM 7 bu6mmoreka [JOK
MoKa3aTesemM https://m.edsoo.ru/7f417af8
3 AnreOpandeckue BhIpaXKEeHHUS. 5 1 bubnuorexa [IOK
KBanpaTHslit TpEXuneH https://m.edsoo.ru/7f417af8



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

4 AnreOpanyeckue BIPaKEHUSI. 15 1 bubnuorexa [JOK
Anrebpanyeckas qpoob https://m.edsoo.ru/7f417af8
YpaBHeHus u HepaBeHCTBA. KBaipaTHbIe bubnuorexa [JOK
) 15 1
ypaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBuenus u HepaBeHCTBA. CHUCTEMBI bubnuorexa [JOK
6 . 14
ypaBHEHHUI https://m.edsoo.ru/7f417af8
bu6mmoreka [{OK
7 v .H 15 1
paBHEHUS U HepaBeHCTBA. HepaBeHncTBa https://m.edsoo.ru/7f417af8
bubmmoreka [IOK
o . 7
8 YHKUHH. OCHOBHEIC HOHATHS https://m.edsoo.ru/7f417af8
bu6moreka [IOK
o 4
9 YHKUHH. FTHCTOBEIE QYHKILHH o https://m.edsoo.ru/7f417af8
bu6moreka [IOK
1 IT 2
0 OBTOpeHHe 1 000bmerHHe 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 108 6 0
9 KVIACC
Kouan4yecTBo yacos JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (ungposbie)
Ne i/mn Konrpoabnsie | IlpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 Uucna u BeraucieHus. JlelicTBUTEIbHEBIC 9 bubmuoreka [{OK
qucia https://m.edsoo.ru/7f419d08
YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C bubnuoreka [JOK
2 . . 14 1
OJTHOM TIEPEMEHHOM https://m.edso0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 16 1 bubnunoreka [JOK
ypaBHEHUH https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
4 .H 16 1
VYpaBHeHus u HepaBeHCTBa. HepaBeHCcTBa htts://m.eds00.ru/7f419d08
5 OyHKIMH 16 1 bu6mmoreka [JOK



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

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

6 q . 19 bubmuoreka [IOK
HICTOBBIC TOCICAOBATEIbHOC https://m.eds00.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3ALIHS 18 bu6mmoreka [IOK
3HAHHH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 108



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC

Ne i/t

Tema ypoka

KoandecTBO 9acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoTbI

Jara
U3yYEeHHUsS

[Ipu3Haky NeNMMOCTH U Pa3oKEHUE HA MHOKUTEIIN
HaTypaJIbHbIX YKCEJl IIPU PEIIeHNH 3a7au (IOBTOPEHUE)

MHosxecTBa yncen. [loHdaTHe paMoOHaILHOTO YHCTA.
[IpencraBnenue paMOHAIIBHBIX YHCEI B BUIE
JECATUYHBIX ApoOeit

beckoneuyHbIe nECATUYHBIC IEPUOIUICCKUE APOOH.
beckoneuynbie HemepruoAMUECKHE NECATUYHBIE IPOOH KakK
HWppalMOHAIbHBIE YHUCIIA

CBolicTBa ACMCTBUH C pallMOHATIBLHBIMU YHMCIAMH

Apudmernueckue ASMCTBUS C pallMOHATbHBIMU YUCIAMH.

Brrunciienue 3HaueHUN BBIPAKEHUM C EIBIMU YUCIIAMU
U JIECATUYHBIMU JIPOOSIMHU

Apudmernueckue ASMCTBUS C palliOHATbHBIMU YUCIAMH.

Brrunciienue 3Ha4eHUN BBIPAKEHUI C IIEIBIMU YUCTIaMU
U JECATUYHBIMU JAPOOSIMHU

Apudmernueckue ASHCTBUS ¢ pallMOHATbHBIMU YHUCIAMHU

CpaBHeHI/IC, YIIOPpAAOYUBAHUC PALTMOHAIIBHBIX YHUCCII

CpaBHeHI/IC, YIIOPpAAOYUBAHUC PALTMOHAIIBHBIX YHUCCII

10

CpaBHeHue, ynopsiiounBaHue OObIKHOBEHHBIX Apo0eit u
LETIBIX YU CEIl

11

[ToHsTHE CTENEHU C HATYPAJIBHBIM ITOKA3aTENIEM U €€
CBOMCTBA

12

BrlunciaeHue cTeneHu ¢ HATYpaJIbHBIM ITOKa3aTCJICM

13

Brlunciaenue 3HaueHUS BBIpa)KeHHﬁ, COACPIKAIIUX




CTCIICHb C HATYpPAJIbHBIM IIOKAa3aTCJICM

YMHOKEHUE U JIeJIEHHE CTENIEHEN ¢ HaTypallbHbIM

14 noxaszaTesieM. 3aruch OOJIBIINX YUCET C TOMOIIBIO
crenenei yucna 10

15 Bo3BezneHue B cTeNEHb ¢ HATYpaJIbHBIM IIOKa3aTeleM
IIPOU3BEACHUS U CTEIIEHU
Pemenne ocHOBHBIX 3a/1a4 Ha IpoOU U3 peanbHOI

16 npakTuku. Haxoxnenue npoOu OT BEIMUYUHBI U
BEJIMYMHBI 110 €€ IpoOu
Pemenne 0CHOBHBIX 3a/1a4 Ha MPOLEHTHI U3 PEATIbHON

17 npakTUKU. HaxoxaeHue nponeHTa OT BEJIMYUHBI U
BEJIMYMHBI 110 €€ MPOIEHTY

18 Pemenne ocHOBHBIX 3a/1a4 HAa JPOOU U TPOLIEHTHI

19 Pemenue 3a1auy U3 peaabHOM MPaKTHUKHU, COAEPHKAIIUX
panroHaNbHbIE YUCIa

20 Peanbubie 3aBucumoctu. Ipsimas nponopruoHanbHast
3aBUCUMOCTh

21 Peanbupie 3aBucumocT. O6paTHas MpOMOPIIMOHAIbHAS
3aBUCHUMOCTh

99 Pemenue 3a1ay Ha npsMyro U 0OpaTHYIO
MIPONOPLUUOHAIBHBIE 3aBUCUMOCTH

23 Peanbublie 3aBucumMocTH. [IpakTnko-opueHTHPOBAaHHBIE
3a1a4u

24 Kontponsnas padora Ne 1 o teme "Hucna u
BbIUMCIEHUS. PanmonanbHbie yncna"

o5 bykBenHble BbipakeHus. HaxoxxneHue 3HaueHHs
OYKBEHHOTO BBIPA)KEHUS

26 JlonmycTuMBble 3HaUEHUS IEPEMEHHBIX B BBIPAXKEHUU

97 [IpeoGpazoBanue Gopmyl i BeIpaskeHUs 33 JaHHON

BCIINYHNHBI




28

Beruncnenus o hopmynam

29 ToxnecTBo. Jloka3aTeabCTBO TOXKICCTB
ToxnecTBeHHble MpeoOpa3oBaHust OYKBEHHBIX

30 BBIPAYKEHUI: paCKphITHE CKOOOK U IIPUBE/ICHUE
MOJOOHBIX CIaraeMbIX

31 ToxnecTBeHHble IpeoOpa3oBaHUs OYKBEHHBIX
BBIPOKEHUH C MPUMEHEHHEM TPABHUIT

32 ToxnecTBeHHble MpeoOpa3oBaHUs OYKBEHHBIX
BBIPAKCHUIN

33 Crenens ¢ HaTypalbHbIM MoKa3areneM. [IpousBenenue
CTeTNeHEeH ¢ OTMHAKOBBIMH OCHOBAHUSIMHU

34 YacTHoe cTeneHei ¢ 0qMHAKOBBIMU OCHOBAHHUSIMHU

35 Bo3BeneHue cTeneHu B CTENEHb

36 YMHOXEHUE U JCJICHUE CTETICHEH ¢ OMHAKOBBIMHU
MOKa3aTeIsIMU

37 OnHouseH U ero crangapTHhIN Bua. CTEneHb U
K03 urmeHT oJHOWICHA

38 Bo3Benenue ogHOUYICHA B CTETICHD. Y MHOYKEHHE
OJTHOYWJICHOB

39 MHorousieH u ero cranaapTHbiid Bua. CTeneHb
MHOTOYJICHA

40 CrnosxeHue ¥ BBIYUTAHHE MHOTOYJICHOB

41 YMHOKEHHE OJTHOUJICHa HA MHOTOUJICH

42 YMHOKEHHE OJTHOUJIeHa HA MHOTOUJICH
[IpeoOpaszoBaHme 11E7T0T0 BEIPAKEHHS B MHOTOUJIEH C

43 MPUMEHEHHEM TMPaBIII JEHUCTBHI ¢ MHOTOUJICHAMH U
OJIHOYJICHAMH

44 dopmyra KBagpaTa CyMMBI IBYX BBIpQXKEHUN

45 dopmyna KBaapaTa pa3HOCTH JABYX BBIPKEHUN




[IpousBeneHne pasHOCTH U CYMMBI JIBYX BBIPaKECHUM.

46 dopmyiia pa3HOCTU KBAJPATOB JIBYX BhIPAKEHUN

47 [IpousBenenne pa3HOCTU U CYMMBI JIBYX BBIPaXKEHUH.
dopmyiia pa3HOCTHU KBAJIPATOB JIBYX BBIPAKEHUHN

48 PaznosxeHre MHOTOYWICHOB HA MHOXKUTENH. BriHeceHne
00IIer0 MHOXUTEIIS 32 CKOOKHU

49 PaznoxeHrne MHOTOYWICHOB HA MHOXKUTEH. BriHeceHne
00111eT0 MHOXKHUTEIS 32 CKOOKH

50 Paznoxenne MHOTOUIEHA HA MHOKUATEITU METOJIOM
TPYNTITUPOBKH

51 Brienenue nogHoro kBajapara JIBy4jeHa B BRIPAXKEHUU

52 Brinenenue moyiHOTO KBaApaTa ABYYJIEHA B BRIPOKCHUHN

53 Brinenenue moyiHOTO KBaApaTa ABYYIEHA B BRIPOKCHUHN

54 Paznosxenne MHOTOUIEHA HA MHOYKUTETH PA3IMYHBIMU
METOaMHU

55 KonTtponbras padota Ne 2 o teme "Anredpanyueckue
BBIpaKeHUS"
[Tonsitue ypaBuenus. Kopenb ypaBuenusi. CBolicTBa

56 ypaBHEHUH C OJJHOM NTepeMEeHHOM. PaBHOCHIILHOCTD
ypaBHEHU M

57 [TonsaTre u oOMMIA BUI TMHEHHOTO YPaBHEHUSI C OJHOM
nepeMeHHO. Yucino KopHel JMHEHHOr0 ypaBHEHUS

58 JIuneliHoe ypaBHEHHE C OJHOM MEPEMEHHOM, PEIICHHE
JIMHEWHBIX YpaBHEHUN

59 Peurenne nuHeNHOTO ypaBHEHHS C OJTHOM IEPEMEHHOM

60 CocraBienne OYKBEHHBIX BBIPAKEHUH 10 YCIOBHUIO
TEKCTOBOM 3aJ1a4n

61 Penrenne TeKCTOBBIX 3a7ja4 C MOMOIIBbIO JTMHEHHBIX
YpaBHEHUH

62 Pemenue 3a1a4 ¢ HOMOIIBIO TMHENHBIX YPABHEHUIN




63

Pemenue 3amau

JInHeliHOe ypaBHEHME C IBYMS IIEPEMEHHBIMU U €r0

64
pelieHne

65 Cucrema 1ByX JJMHEHHBIX YPAaBHEHUM C IByMs
[IepEMEHHBIMU

66 Pemrenne cucrem IByX JTMHEHHBIX YPABHEHUN METOJOM
[10/ICTAHOBKHU

67 Pemrenne cucrem IByX TMHEHHBIX YPABHEHUN METOJOM
MOICTAHOBKHU

68 Pemrenne cucrem ByX JTMHEHHBIX YPABHEHUN METOJOM
CIIOXKEHHS

69 Pemrenne cucrem IByX TUHEHHBIX YPABHEHUH C JBYMSI
MepeMEHHBIMU KOMOWHHUPOBAHHBIM CIIOCOOOM

70 Pemrenne cucrem ByX TMHEWHBIX YPABHEHUN C IByMS
MepeMEeHHBIMU KOMOWHHUPOBAaHHBIM CIIOCOOOM

71 Pemenue cucrem ypaBHeHHI

72 Pemenne cucrem ypaBHeHHI

73 Pemenue 3a1a4 ¢ NOMOIIBIO CUCTEMBI JIMHEHHBIX
ypaBHEHU M

74 Pemenue npakTuko-OpuEeHTUPOBAHHBIX 3a/1a4 C
IIOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHEHUI

75 Kountponsnas padora Ne 3 no teme "JIuneiinsie
ypaBHeHUS"

76 Koopaunara Touku Ha npsMoit

77 UucnoBsie MTPOMEXKYTKU

78 PaccrostHue Mexay 1ByMsl TOUKaMHU KOOPJAMHATHON
psAMOM

79 HaxoxneHne paccTosHuSA MEXIY ABYMs TOUKaMHU
KOOPAMHATHOU MPSAMON

80 [IpsmoyronbsHast cucrema koopauHar, ocu OX u Oy




81 Koopaunats! TOUKH Ha IUNIOCKOCTH 1

82 [Tonstue rpaduka. Ilpumepsl 3aBUCUMOCTEH, 3aJaHHBIX 1
rpaduKom

83 Yrenue rpa)ukoB peanbHBIX 3aBUCHMOCTEH 1

84 [Tpumeps! rpadukoB, 3agaHHBIX GopMyTamMu 1

85 UYrenue rpa)ukoB peabHBIX 3aBUCHMOCTEN 1

86 [onsiTne QyHKIMH. APTYMEHT U 3HAYeHUE QYHKITUH 1

87 [TonsiTre rpaduka pyHKUUN 1

88 CaoiictBa ¢yHkiui. OnpeaeneHue CBOMCTB GYHKIIUU 110 1
rpaduky

89 Jluneitnas Gynkus y = kX + b u e€ rpapux 1

90 CpoiicTBa MMHENHHON QyHKINHU. YTI0BON KO3PPUIIHEHT 1
pSIMOT

91 [IpsiMast mponOpIIMOHATBHOCTH U €€ TpaduK 1

92 BriBoa hopmynbl muHEHHON QYHKITUN 10 33TaHHBIM 1
YCIIOBHSM

93 [TocTpoenune rpaduka TuHEHHON QYHKITUN

94 B3anmMuoe pacnosiosxeHue rpaduKoB JIMHEHHON DyHKIIUN

95 I'paduk muHEHHOTO ypaBHEHHUSI C IBYMS IIEPEMEHHBIMU

96 I'paduaeckuit MeTo 1 pereHus: CUCTEMBI IMHEHHBIX 1
YPaBHEHMH € ABYMsI IEPEMEHHBIMU

97 Pemienue cucrem qByX TMHEHHBIX YpaBHEHHH 1
rpaduuecku

98 Oyuknus Y = |X| u e€ rpaduk 1

99 KonTtponrHas padota Ne 4 o teme "KoopauHatel u 1
rpapuku. OyHkuun"

100 [ToBTOpenue. PanmonanbHbie yncia 1

101 IToBTOopenue. CreneHpb ¢ HaTYpAIbHBIM [T0KA3aTEIEM

102 IToBTOpenue. OHOUIEHB! 1 MHOTOWIEHBL. DPOpMYyIIBI




COKpPAIIEHHOIO YMHOXEHUS
103 HOBTOperIe. JIuneitnbie ypaBHeHMs. CUCTEMBI 1
YpaBHECHHIA
104 [ToBTOpenue. @yHkuuU 1
105 Hrorosas koHTpoJIbHAS paboTa 1
106 O06o01IeHre U cucTeMaTu3alus 3HaHu ! 1
107 O0o01IeHre U cHCTeMaTH3alus 3HaHU N 1
108 O0o01IeHre U cCHCTeMaTH3alus 3HaHU N 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 108




8 KJIACC

KoJsimyecTBo yacoB
Jara
Ne n/m Tema ypoka KonTpoabHubie IIpakTuyeckue
Bcero U3y4YeHHus
padoThI padoTsbI
1 Anrebpandeckas 1po0b 1
9 JlommycTrMbIe 3HAYCHHSI IEPEMEHHBIX, BXOISIINX B 1
anredpanvecKue BbIpaKeHUs
OO6uacTh onpeneNeHus paluoOHaILHOTO BEIPAKCHHUS.
3 Haubonpiiee 1 HauMeHbllee 3HaUeHHE alredpandeckon 1
npobu
4 OcHoOBHOE CBOICTBO anredpanveckoi Jpoou. 1
Coxkpaienue anredpandeckoit poou
5 Coxkpaienue anredpandeckoit poou 1
6 [IpuBenenue anredbpandeckoit ApoOH K HOBOMY 1
3HAMEHATEIIO0
7 [IpuBenenue anrebpandeckux apodeit Kk oOmeMy 1
3HAMEHATEII0
CrnoxxeHue aredpandeckux Apooeit 1
Brruntanue anreOpandeckux apooei 1
10 YMHOXeHHe anredpandeckux apooei 1
11 Jlenenue anreOpanyeckux Apooeit 1
12 ToxaecTBeHHOE MPeoOpa30BaHUE BBIPAKCHU, 1
coJieprKalux anredpandeckue Ipoou
13 Bripaxkenue nepeMeHHBIX U3 Pa3IuyHbIX POpMYI 1
[Tpumenenue nmpeoOpa3oBaHuil BEIpaXKEHUH,
14 CoJIeprKalux anredpandeckue Ipoou, sl perieHus 1
3aau
15 KontponpHas padota Ne 1 o teme "Anredpandeckas 1
IpoOs"




[TonsiTne 06 UppaoOHATIEHOM YKciIe. MHOKECTBO

16 JNEUCTBUTENBHBIX YHCET

17 OxpyriieHne AeCTBUTEIbHBIX YUCEN 10 33aHHOTO
paspsiia

18 JlecsiTuuHble MPUOIMKEHUS HPPALMOHAJIBHBIX YUCEN C
3aIaHHOU TOYHOCTBIO

19 CpaBHeHHE 1eHCTBUTENBHBIX YUCEN IO IIpaBUJIaM U Ha
KOOPAMHATHOW MPSMOMN

20 KBanpatuslii kopeHb u3 yucna. Apudmerndeckuit
KBaJpaTHBI KOPEHb

21 Haxoxnenue 3Ha4eHMil BEIpaXKEHUH, COAEPKAIIUX
apudmeTnyecKuil KBaJIpaTHbBIN KOPEHb

22 VYpaBHeHue Buaa x> = a
CpaBHEHME U OLIEHKA BBIPAXKEHUH, COJIEpPIKAIINX

23 KBaJ[paTHbIC KOpHU. HaxoxaeHue npuoamKkEHHBIX
3HAYEHMM KBAJIPaTHOTO KOPHSI U3 YKCIIa
CpaBHEHME U yNOPSIOUYMBAHNE PATUOHAIIBHBIX U

24 HMPPAIMOHAIBHBIX YUCEI, 3aMMCAHHBIX C TIOMOIIIBIO
KBaJPaTHBIX KOPHEH

o5 CpoiicTBa apuMETUYECKOTO KBAJPATHOTO KOPHSI.
KBanpatHblii KOpeHb U3 IPOU3BEACHUS U APOOU

26 CpoiicTBa apuPMETUUECKOTO KBAJPATHOTO KOPHSI.
KBanpatHblii KOpeHb U3 MIPOU3BEACHUS U APOOU

97 CpoiicTBa apuPMETUUECKOTO KBAJPATHOTO KOPHSI.
KBanpaTHblii KOpeHb U3 CTENEHU

08 CBoiicTBa apu()METHUECKOr0 KBaJJPaTHOIO KOPHSI.
KBaznpaTHblil KOPEHB U3 CTENICHU

29 [TpuMeHeHne CBOWCTB apu(METUYECKOTO KBAaJPaTHOTO
KOpHs. BeiHECEHNE MHOXKUTENS U3-110/] 3HaKa KOPHS

30 [TpumMeHeHne CBOWCTB apu(METUYECKOTO KBaJPATHOTO




KOpHA. BHecenue MHOXHUTES oA 3HAaK KOPHHA

ToxiecTBeHHBIE TPEOOPa30BaAHUS YNCIOBBIX

31 BBIPOKEHUH, COACpKAIMUX KBAAPATHBIC KOPHH

39 OcB000XIeHNE OT UPPAITUOHATTLHOCTH U IBOWHBIX
PaJIMKAIIOB B aIreOpanvdecKuX BRIPAKECHUSIX

33 OOmuii B KBagpaTHOTO ypaBHeHUs. [IpuBenénnoe
KBaJIpaTHOE ypaBHEHUE

34 HenoJtHbIe KBagpaTHBIC YPaBHEHUS U CIIOCOOBI UX
pelIeHus

35 HenoJtHbIe KBapaTHBIC YPaBHEHUS U CIIOCOOBI UX
pelIeHus

36 Perrenne HEMOHBIX KBaIPaTHBIX YPaBHEHUH

37 Pemenue kBapaTHOTO ypaBHEHUS BBIJCIICHUEM
KBaJ[paTa By4JICHA

38 dopmyta KOpHEH KBaIPaTHOTO

39 Pemenue kBaapaTHOTO ypaBHEHUS C TIOMOIIIbIO
bopMyIbI

40 Pemrenne kBagpaTHBIX ypaBHEHUT

41 Pemrenne kBagpaTHBIX ypaBHEHU

42 Teopema Buera. Teopema, oOparHas Teopeme Buera

43 Pemenue 3aganuii Ha MPUMEHEHUE TEOPEMBI, 00paTHOM
teopeme Buera

44 Pemenue ypaBHeHU, CBOASIIUXCS K KBAAPATHBIM

45 [Ipocreiinme qpoOHO-pallMOHANBHBIE YPaBHEHUS

46 Pemenue n1poOGHO-paliMOHANBHBIX YpaBHEHUI

47 Pemienne TeKCTOBBIX 33724 ¢ TOMOIIBIO KBAPATHBIX
YPaBHEHU I

48 Pemienne TeKCTOBBIX 337124 C TOMOIIBIO KBaPATHBIX

YpaBHEHUH




Pemenune npakTuko-OpueHTUPOBAHHBIX 337134 C

49 IIOMOIIBIO KBA/IPaTHBIX YPaBHEHUI

50 Pemenue nccnenoBaTenbcKux 3aa4d ¢ IOMOLIbIO
KBaJPaTHBIX YPaBHEHHUU

o1 KBagpartHslii TpExuiieH

52 KBanpatsblii TpéxuseH

53 KopHu kBagpaTHOTO TpEXUIICHA

54 Pa3noxxeHue kBaJpaTHOTO TpEXUIeHa Ha JTMHEWHbIE
MHOKHUTEIHN

55 Pemrenne 3aganuii ¢ NpUMEHEHUEM Pa3JIOKEHUS
KBaJIpaTHOTO TpEXUJIEeHAa HA MHOXKUTEITU

56 KonTponsnas padora Ne 2 o reme "KBagpaTHbie KOpHHU.
KBagparusie ypaBHenus. KBaapaTHpiil Tpéxuinen”

57 JIuneiiHoe ypaBHEHHE C IBYMS [IEPEMEHHBIMHU, €T0
rpaduk
I'paduaeckuit cnocoO penreHus JIMHEWHOTO YpaBHEHUS C

58 IBYMSI TIepeMeHHBIMU. [IpruMepsl peneHust THHEHHOTO
YPaBHEHMSI C ABYMsI IEPEMEHHBIMHU B LIEJIBIX YK CIIaX
CucteMsl IByX YpaBHEHUH C JBYMS IEPEMEHHBIMU.

59 B3anmuoe pacnosioskeHue rpadUKoB JIMHEHHBIX
YpaBHEHMH Ha KOOPJUHATHON MJIOCKOCTH

50 CucteMsbl IByX YpaBHEHUH C JBYMS IEPEMEHHBIMU.
I'paduaeckuii cnocoO pemeHus

61 CucteMsbl IByX YpaBHEHUH C JBYMS IEPEMEHHBIMU.
Mertoa pelieHus oICTaHOBKOM

62 Cucremsl 1ByX ypaBHEHUH C IBYMS IEPEMEHHBIMH.
MeTo pemeHus CiIoKeHueM

63 CucteMbl HeJTMHEHHBIX ypaBHEeHUH. [ 'padudecknit
CHOCo0 perieHus

64 HccnenoBanue u pelieHne CUCTEM JIMHEWHBIX




YPaBHEHUU C JBYMsI IIEPEMEHHBIMU

I'paduueckoe pemieHre CUCTeM YpaBHEHHH, OJTHO U3

65 KOTOPBIX HEJIMHENHOE
Crioco6 MmoICTAaHOBKY ISl PEIICHUS] HETMHEWHBIX

66 CHCTEM YpaBHEHHH C IBYMS IIEPEMEHHBIMH, OJTHO U3
KOTOPBIX JIMHEHMHOE

67 Pemenne TeKCTOBBIX 3ajjau C IOMOIIBIO CUCTEM
JIMHEWHBIX YpaBHEHUN

68 Pemenne TeKCTOBBIX 3aj1au ¢ IOMOIIbIO CUCTEMBI
JIMHEWHOTO U HEJIMHEHHOTO YpaBHEHUU

69 KonTpomasnas pabora Ne 3 o reme "YpaBHeHuUs: U
HepaBeHcTBa. CHCTEMBI ypaBHEHHN"

70 UucnoBble HEPABEHCTBA: ONPEIEIIEHUE, IPUMEPBI.
Crporue 1 HeCTporue HepaBeHCTBa

71 HepaseHnctBo ¢ oHOM nepeMeHHoM. Jloka3aTenbCcTBO
HEPAaBEHCTB

72 CBoiiCTBa YHCIIOBBIX HEPABEHCTB

73 CrnoxeHue 1 yMHOKEHUE YHCIIOBBIX HEPABEHCTB

74 Bunet yncnoBbeix npoMexyTkoB. O0beAMHEHNE U
MepeceyeHre YUCIOBBIX TPOMEKYTKOB

75 JIuHeiiHbIe HEPaBEHCTBA C OJHON MEPEMEHHOM U UX
peuienue. M3o0pakeHue pelieHus: Ha YUCI0BOM NpsMOit

76 Pemenue nuHeitHOro HepaBeHCTBA C OJIHOM MEPEMEHHON

7 Pemenne nuHelHBIX HEPABEHCTB
Cucrembl TUHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOMN U

78 ux peuierue. M3o0paxeHue perieHns Ha YMcIoBOM
psAMOM

79 Pemienue cucrempl JIMHENHBIX HEPABEHCTB C OJHOU
MEpPEMEHHOMN

80 Pemenue cucreM JIMHEWHBIX HEPABEHCTB




KonTpomnsnas padora Ne 4 mo reme "YpaBHeHUS U

81 HEpaBEHCTBA. JIMHENHbIE HEPABEHCTBA U CUCTEMBI 1
HEpaBeHCTB"

82 [Monsitne Gynkuu. CriocoOb! 3a1aHust QyHKITHA 1

83 OO6nacTp onpeneneHuss 1 MHOYKECTBO 3HAUCHHUI 1
byHKIIH

84 I'padux GyHKIIH

85 CpoiicTBa (pyHKIIMH, UX 0TOOpakeHre Ha rpaduke 1

86 [Ipumenenne cBONCTB PyHKIMNA I aHaIu3a rpaduKoB 1
peanbHbIX 3aBUCUMOCTEN

87 UreHue 1 MOCTpOCHNE TPAPHUKOB HIIEMEHTAPHBIX 1
byHKINNA

88 @yHKIMSA NPSIMON MPONOPIUOHAIBHON 3aBUCUMOCTH, €€ 1
cBoiicTBa U rpaduk. OyHKIUA y = [X|

89 OyHKIMA 00paTHON MTPOTTOPIIHOHAIBEHON 3aBUCUMOCTH, 1
e€ cBoiicTBa u rpadux

90 [TocTpoenue runepOoIbI 1

91 OyHKIUA Y = X* ¥ e€ CBOMCTBA 1

92 OyHKIUA Y = X 1 e€ CBOMCTBA 1

93 OyHkusa y = VX 1 e€ cBOicTBa 1

94 I'paduaeckoe penenre ypaBHEHUI 1

95 I'padmyeckoe pemieHne CucTeM ypaBHEHUN 1

96 Omnpenenenre CTENEHH C LEIbIM OTPUIATEbHBIM 1
roKasaresem

97 CrangapTHBINA BUJ YKcia. 3anuch OOJBIINX U MAJIbIX 1
qucell B CTAaHJAaPTHOM BUJIE

08 JleicTBHS ¢ yuCIaMu, 3alTMCAaHHBIMU B CTAHIAPTHOM 1
BUJIC

99 CBoiiCcTBa CTENEHU C 1IEJIBIM MTOKa3aTelleM 1




100 [IpeoOpa3oBaHus BRIpaKEHHM, COAEPIKALINX CTEIICHH C 1
LIeJIbIM [IOKa3aTeNneM

101 ToxnecTBeHHOE MTPeoOpa30BaHNE BBIPAKEHHIA CO 1
CTENEHIMU
[IpumeneHue 3anucy 4uces B CTAaHJAPTHOM BUAE AJIs

102 BBIPAKEHUS Pa3MEPOB U CPAaBHEHUSI OOBEKTOB 1
OKPY’KaIOILEro MUpa, JUIMTEIbHOCTH IPOLIECCOB

103 [ToBTopenue. ToxxaecTBeHHOE TpeoOpa3oBaHue 1
anreOpanvyecKuX BbIpaKEHUN

104 [ToBTOpenue. KBagparHslili KOpEHb U KBaJpaTHbIE 1
ypaBHeHUs. Pemenue 3aaa4 ¢ NOMOIIBIO YPaBHEHU

105 Hrorosas koHTpoJIbHAS paboTa 1

106 [ToBTOpEHUe. YpaBHEHUS U CHCTEMBI ypaBHEHU I 1

107 [ToBTOpeHue. JInHelHbIE HEPaBEHCTBA U 1

108 O0001IeHne U cUCTEMaTU3AIIH 1

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 108




9 KJIACC

KoaunuyectBo yacos
Jara
Ne n/m Tema ypoka KonTpoabHubie IIpakTuyeckue
Bcero U3y4YeHHus
padoThI padoThI
1 MHO3K€ECTBO AEHCTBUTEIBHBIX YHCEIL;, IEUCTBUTEIILHBIE 1
qrcia Kak OECKOHEYHBIE IECATUYHBIE Ipoou
2 Apudmernueckue AeMCTBUS C J€HCTBUTENbHBIMU YU CIIAMU 1
B3aumHO 01HO3HaYHOE COOTBETCTBUE MEXIY MHOKECTBOM
3 JNEUCTBUTENBHBIX YHCET U MHOKECTBOM TOYEK 1
KOOPAMHATHOW MPSIMOM
4 CpaBHeHHE IeHCTBUTENBHBIX YHCEN, apuMeTnyecKue 1
JIEUCTBUSA C IEUCTBUTEIIBHBIMU YUCIIaMU
5 Brruncnenue 3HauyeHn BEIPAKEHUN C IEHCTBUTEIbHBIMU 1
YUCIIAMU
6 [TpubmmkEHHOE 3HaUeHNE BETUYUHBI, TOYHOCTD 1
MIPUOJIMKESHUST
7 [TorpenrHocTs TPUOTNKEHHOTO 3HAYCHUS 1
8 OkpyrieHue neicTBUTENbHBIX yncen. [Ipukuaka u onenka 1
pe3y/bTaTOB BBIYUCICHUN
9 OueHOYHbIE U TPUKUIOYHBIEC BBIYUCICHUS B IPAKTUKO- 1
OPHEHTHUPOBAHHBIX 33Ja4ax
10 Oynkuus. CnocoObl 3a1aHus QYHKITUT 1
11 CpoiictBa (pyHkuuu. UteHue CBOMCTB PyHKIUU IO €€ 1
rpaduky
12 Jluneiinas ¢pyukuus. I'paduku pyakuuii y = kx, y = kx + b. 1
CaoiicTBa u rpaduk GyHKuHU Y = |X|
13 KBanparnunas ¢pyHkius Buaa y = ax?, e€ rpaduk u 1
CBOMCTBA
14 [Tapabona, KOOpAMHATHI BEpIIMHBI TApadOJIbl, OCh 1




CUMMETPHHU apadoIIbl

KBangparnunas ¢pyHkius Buaa y = ax? + ¢, e€ rpaduk u

15 .
CBOICTBA
CxeMaTu4eckoe mocTpoeHue rpa)ukoB KBaAPaTUYHBIX

16 byHKIMH, 3a1aHHBIX GopMynamu Buga y = a(X + p)2, y =
a(x + p)? +q
CxeMaTudeckoe nmocTpoeHue rpa)ukoB KBaAPaTUYHBIX

17 byHKIMH, 3a1aHHBIX GopMynamu Buaa y = a(X + p)3, y =
a(x + p)? +q
CxeMaTuyeckoe mocTpoeHue rpaukoB KBaAPaTUIHBIX

18 byHKIMH, 3a1aHHBIX GopMynamu Buaa y = a(X + p)3, y =
a(x + p)? +q
CxemaTtnueckoe nocTpoeHue rpadukoB KBaIpaTUYHBIX

19 byHKIMA, 3a1aHHBIX GopMyTaMu Buaa Yy = ax® + ¢, y = a(x
+p)%y=a(x+p)?+g

20 CxeMarnueckoe pacnoJiokeHue rpaduka KBaJapaTHIHON
(YHKIIUU B 3aBUCUMOCTH OT 3HAKOB KO3(PPHUITNESHTOB

21 ANTOPUTM MOCTpOEHUS TpaduKa KBAAPATUIHON (QYHKITUH.
CBoiicTBa KBaJipaTUIHON (PyHKIIH

99 Hf)CTp(v)eHI/Ie rpaduka KBaApaTUYHON (QYHKIIUU, OTIHCAHUE
e€ CBOWCTB

23 Croiicta u rpaduk GyHKIUH Y = VX

24 Cgoiicta u rpaduk pyHkuun y = X3

o5 ®OyHKIUA 0OpaTHOM MPOMOPIMOHATBHOCTH Y = K/X, €€
CBO¥CTBa U rpaduk

26 HccnenoBanue GpyHkuuu no e€ rpaduky

27 KonTtponsHas padota Ne 1 o teme "®dyHnkuun"

28 JIuneitHoe ypaBHeHue. Pemenue

29 Pelrenne ypaBHEHUN ¢ OJTHOM IIEPEMEHHOM, CBOIAIINXCA K

JIMHENHBIM




30

KBagparHoe ypaBHeHue. Penienue kBapaTHeIX ypaBHEHUI

31 Pemrenne ypaBHeHUH, CBOASAIIMXCS K KBaPATHBIM

32 bukBanparusie ypaBHeHus. Pemenne OUKkBapaTHbIX
ypaBHEHU I

33 3aMeHa MepeMEeHHOM IPH PELICHUH Pa3IMYHBIX YPaBHEHHUN

34 [IpuMeps! penieHust ypaBHEHHM TPETbEW U YETBEPTOU
CTEIEHEN Pa3JIOKEHUEM HAa MHOXKUTEIIN

35 Pemrenne ypaBHEHUH BBICIIMX CTENEHEN Pa3IMYHBIMA
criocob6amu

36 Pemenne npoOHBIX pallMOHATBHBIX YPaBHEHUH

37 Pemenne npoGHO-paliioHaNbHBIX YPABHEHUN pa3InyHbIMU
criocob6amu

38 Pemenne npoGHO-paliioHaNbHBIX YPABHEHUN pa3InyHbIMU
criocob6amu

39 Pemenne npoOHO-paliMOHANIBHBIX YPAaBHEHUHN Pa3IMIHBIMA
criocobamu

40 Perienne TeKcTOBBIX 3aJja4 Ha IBUKEHUE alreOpandyecKum
METOJI0M

41 Pemienne TekcToBbIX 3a7a4 Ha paboTy anredpanyecKum
METOJI0M

42 Pemienne paznuuHbIX TEKCTOBBIX 3324 aare0pandyecKum
METOJIOM

43 KonTtponsnas padora Ne 2 o Teme "YpaBHEHUS C OJTHOM
nepeMeHHon"

44 VYpaBHeHHE ¢ ABYMs IEPEMEHHBIMU U €ro Tpaduk

45 Pemienune ypaBHeHUs ¢ BYMS IEPEMEHHBIMU I'paduECKUM
crocoOoM

46 Cucrema 1ByX JIMHENHBIX YPABHEHUH C JBYyMs
MIEPEMEHHBIMU ¥ METO/IbI UX PELICHUS

47 HccnenoBanue u pelieHne CUCTEM JTMHEWHBIX YPaBHEHUH C




ABYMA ICPECMCHHBIMU

Cucrema 1ByX JMHEHHBIX YPAaBHEHUH C IBYyMs

48 IIEPEMEHHBIMU U €€ pelleHne

49 Pemrenne cucrem ypaBHEHUN ¢ ABYMsI IEPEMEHHBIMU

50 Pemenne cucrem IByX ypaBHEHHUH, OJHO U3 KOTOPBIX
JMHEIHOE, a Ipyroe — BTOPOM CTereHn

o1 Pemenue cucreM U3 pa3nuyHbIX YpaBHEHUH

52 CucremMbl HETUHEHHBIX YPaBHEHUH C IBYMsI IEpEMEHHBIMU

53 Pemrenne cucrem HEMMHENWHBIX YpaBHEHUN

54 I'padmyeckue cnocoObl penieHust CUCTEM JIBYX YpaBHEHUI
C IBYMS IEPEMEHHBIMU

55 Pemenne TeKCTOBBIX 3ajjau Ha IBH)KEHUE allreOpandyeckum
crocoOoM

56 Pemenne TekcToOBBIX 3a71a4 Ha paboTy anreOpanyeckum
crocoOoM

57 Kontponsnas padota Ne 3 mo treme "Cucremsl ypaBHEeHUR"
UucnoBble HEpaBEHCTBA: onpenesieHue, npumepsl. CTporue

58 U HECTPOTHE HepaBeHCTBA. CBOMCTBA YHMCIIOBBIX
HEPABCHCTB

59 CrnosxeHne 1 yMHOKEHUE YACIIOBBIX HepaBeHCTB. OLieHKa
3HAYEHUM BBIpOKEHUN

60 Buzpl uncinoBeix npoMexyTkoB. OObeAnHEeHE U
IIEPECEYCHHE YUCIIOBBIX IPOMEKYTKOB

61 JIuHeiiHbIe HepaBEHCTBA C OJJTHOM NTEPEMEHHOM U UX
pelieHne

62 Pelrenne MMHENHBIX HEPABEHCTB C OJJHOU IIEPEMEHHOMN

63 CucremMbl HEpaBEHCTB C OJHON NIEPEMEHHOU

64 Pemenue cucreM u3 AByX JTUHEHHBIX HEPABEHCTB C OJHOU

MEPEMEHHOMN




Pemenue cucrem U3 HECKOJIBKUX JINHEMHBIX HEPABEHCTB C

65 OJIHOM IIEPEMEHHON

66 KBanpaTtHbie HepaBeHCTBA

67 Pemrenne kBagpaTHOro HEPABEHCTBA C OJJHOM IIEPEMEHHOM
rpadU9ecKuM METO/I0M

68 I'padmyeckoe penieHre KBaIpaTHBIX HEPABEHCTB

69 Pemrenne kBagpaTHOro HEPABEHCTBA C OJJHOM EPEMEHHOM
METO0/IOM UHTEPBAJIOB

70 Pemenne kBagpaTHBIX HEPABEHCTB METOJIOM HHTEPBAJIOB

71 HepaBeHcTBO ¢ ABYMS IEpEMEHHBIMU U €r0 Ipaduyeckoe
pelieHue
CucreMbl HEpaBEHCTB C IBYMS IIEPEMEHHBIMH.

79 I'padmyeckuii MeTo perieHus CUCTEM HEPAaBEHCTB C ABYMS
nepeMeHHbIMU. CUCTeMBbl HEPaBEHCTB, BKIIIOYAIOIINE
KBa/IpaTHOE HEPABEHCTBO

73 Kontponsnas padota Ne 4 o reme "HepaBencrpa"

74 TlousiTHe YNCIIOBOM MOCIIENOBATEILHOCTH. 3aIaHuE
MOCJIEIOBATEILHOCTH OMKUCATENHHO U C MOMOIIBIO TAOIHIIBI

75 3aanne MoCIeI0BATEIbHOCTH PEKYPPEHTHON HOPMYIIOH 1
dhopmysoit N-ro uiaeHa

76 Apubmernueckas mporpeccus U e€ CBOMCTBa

7 @opmysbl N-ro uieHa apuPMeTHIecKoil mporpeccuu

78 @opMmysbl CyMMBI IEPBBIX N YJIEHOB apu(METHIECKON
MIPOrpeccuu

79 Pemenue crojkeTHBIX 3a7a4 C TOMOIIBIO apu(MeTHIEeCKON
IIPOrpeccuun

80 I'eomeTpuueckas nporpeccus U €€ CBONCTBA

81 @opmyisl N-ro 4ieHa FeOMETPUUECKOM MPOrpeccun

82 DopMysbl CyMMBI IEPBBIX N WIEHOB F€OMETPUUECKON

pOrpeccuu




Pemenue croxKeTHbIX 3a71a4 C TOMOIIBIO T€OMETPUYECKOMN

83
porpeccun

84 Cymma OeckOHEYHO yOBIBAOIIEH T€OMETPHICCKOM
pOTpeccun

85 CroXHBIE TPOLIEHTHI

86 [Tpumenenne Gopmybl pacuéra CIOKHBIX TPOIEHTOB TPH
peleHnn 3a1a4
Pemrenne mpakTHKO-OpPUEHTUPOBAHHBIX 33124 C

87 MIPUMEHEHHEM CBOMCTB apu(MeTUYeCKOn U
F€OMETPUUYECKON MPOrpeCCUit

88 KonTpomsnas padora Ne 5 o reme "Uncnossie
IIOCJIEI0BATENBHOCTH "

89 [ToBTOpenue, 06001IeHNE U CUCTEMAaTU3allns 3HaHUH.
Penrenne TekcTOBBIX 33729 apU(METHIECKIM CITIOCOOOM

90 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS 3HAHUH.
Pemrenne TeKCTOBBIX 33724 apu(PMETHIESCKIM CITOCOOOM
[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS 3HAHUH.

91 [IpeobpazoBanue anredpanyecKux BHIPAKCHHM,
JOTYCTUMBbIE 3HAYCHHUSI
[ToBTOpenue, 06001IeHNE U cUCTeMaTU3allus 3HaHU .

92 [IpeoOpazoBanue anreOpanyecKux BHIPAKCHHM,
JOTYCTUMBIE 3HAYCHHUSI
[ToBTOpenue, 06001IeHNE U cUCTEMaTU3allus 3HAaHU M.

93 [IpeoOpazoBaHue anredpandecKux BEIPAKCHUH,
JOTYCTUMBIE 3HAYCHHUSI
[ToBTOpeHue, 0000IIEHNE U CUCTEMATH3AIMsI 3HaHUH.

94 [IpeoOpaszoBanue anredpanvdecKux BhIpaxeHHH,
JOMYCTUMBbIE 3HAUCHHUS

95 HTorosas KOHTpoJbHas paboTa

96 [ToBTOpenue, 0000IIeHNE U CUCTEMATH3AIMSI 3HAHU.




@OyHKIUH: TOCTPOCHHUE, CBOWCTBA U3YUYEHHBIX (DYHKITHIA

[ToBTOpenue, 00600IIeHNE U CUCTEMATH3AIMS 3HAHUA.

o @OyHKIUH: TOCTPOCHHUE, CBOWCTBA U3YUYEHHBIX (DYHKITHIA 1
98 [ToBTOpeHue, 060011eHNE U cUCTEMaTU3alUs 3HaHU M. 1
@OyHKIUH: TOCTPOCHUE, CBOWCTBA M3YUYEHHBIX (DYHKITHIA
99 [ToBTOpeHue, 06001IEHNE U cUCTEMaTU3alus 3HaHU M. 1

I'paduueckoe pemieHne ypaBHEHUH U UX CUCTEM
100 [ToBTOpenue, 0600IIeHNE U CUCTEMATH3AIIHS 3HAHUH. 1
I'paduueckoe penieHne ypaBHEHUH 1 UX CUCTEM
[ToBTopenue. CBoiicTBa u rpaduku QyHKIUN: TUHEHHAS,
101 KBaJIpaTHyHasi, KyOudeckas, oOpaTHOI 1
MPOTIOPIUOHATBHOCTH, Y = [X|, Y = VX. [Toctpoenue
rpa¢uKoB (PyHKIIH, OTMMCAHNE UX CBOMCTB
102 [ToBTopenue. [TocTpoenue rpagukoB KyCOUHbIX QYHKIUH C 1
y4€ToM o0acTu onpeaesieHust GyHKITUH
103 [ToBTOpenue. PeneHne MTMHEHHBIX HEPABEHCTB 1
104 [ToBTOpenHue. Pemenne cucrem JIMHEWHBIX HEPABEHCTB 1
105 [ToBTOpeHue. Pemenune cucrem JIMHEWHBIX HEPABEHCTB 1
106 [ToBTOpeHue. PenieHne KkBaipaTHIHBIX HEPABEHCTB 1
107 [ToBTOpenue. Pemenue cucrem, cofepxaiiux KBaapaTHOE 1
HEPaBEHCTBO
108 O000111eHNE U CUCTEMATHU3AIUs 3HAHUN 1
OBHIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 108




MPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

7 KJIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE pPe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJibTara
1 Yucna v BBIYKCICHUS
11 BrImonHATE, coveTast yCTHbIE U MTUCHbMEHHBIC IPUEMBI, apUPMETHIECKHIE AEHCTBUS
' C pallMOHAJILHBIMH YUCIIaMU
Haxonuth 3Ha4eHMs YNCIIOBBIX BbIpaXXE€HUH, IPUMEHSTh pa3HOOOpa3HbIe CIOCOOBI
1.2 W TpUEMBI BBIYMCICHHUS 3HAYCHUH JAPOOHBIX BBIPAKCHHHA, COAEPIKAIINX
O0OBIKHOBEHHBIE U JIECATUYHBIC TPOOH
[lepexonuTe OT onHOW OpPMBI 3amucU 4HuceNl K Jpyro (mpeoOpa3oBBIBATH
1.3 JNECSITUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JCCATUIHYIO IPOOb)
14 CpaBHHMBATH U yIOPSAI0YUBATH PAIIMOHATBHBIC YHCTA
15 OKpyTaaTh yncaa
BbInoNHATE NPUKUIAKY U OLEHKY pe3ylbTaTa BBIYUCICHUN, OIEHKY 3HAueHUN
1.6 YHUCIIOBBIX BBIPQKEHUN. BBIMONHATH NEHCTBUSA CO CTENEHSMU C HATypalbHBIMU
MOKa3aTeIsIMU
17 [IpuMeHsITh NMPU3HAKK JETHMOCTH, Pa3loXKEHHE HAa MHOXKUTEIH HaTypalbHBIX
' qucel
PemaTth mpaKkTHKO-OPUEHTUPOBAHHBIE 3aJaud, CBS3aHHbBIE C OTHOIICHHEM
18 BEJIMYMH, MPOMOPLUUOHAILHOCTHIO BEIMYMH, MNPOLEHTAMH, HHTEPIPETUPOBATH
' pe3ynapTaThl pElICHUs 33/a4 ¢ Y4€TOM OTpPaHUYCHHH, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB
2 AnreOpanyeckue BbIpaXKeHUs
21 Hcnonb3oBath anredpandyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B
' npoliecce OCBOCHUs yueOHOro MaTepuana
25 Haxonuth 3HaueHuss OYKBEHHBIX BBIPAXEHMH TpU 33JaHHBIX 3HAYEHUAX
' MIEPEMEHHBIX
23 BoimonHATe npeoOpa3zoBaHMs LIEJIOT0 BBIPAKEHUS B MHOTOWIEH NPHUBEACHUEM

HO,Z[O6HLIX CJIara€MbIX, paCKpbITUEM CKOOOK




BremonaaTs YMHOKCHUEC OHOYWICHA HAa MHOI'OYJICH U MHOTI'OWICHA HA MHOT'OYJICH,

24 MPUMEHATH (POPMYIIBI KBapaTa CyMMBbI M KBaJIpaTa pa3HOCTH
OcymecTBiATh  pa3jioKEHUE MHOTOWIEHOB HA MHOXHUTEINW C  ITOMOUIBIO
2.5 BBIHECEHUS! 32 CKOOKM OOIIero MHOXWTENs, TPYNINHPOBKH CJIAaraeMblx,
npuMeHeHHs (OPMYIT COKPAIIEHHOTO YMHOKEHUS
25 [TpumensTe mpeoOpa3oBaHUsI MHOTOYICHOB ISl PEHICHUS Pa3IMYHBIX 3a1ad U3
' MaTEMaTHKH, CMEXKHBIX MPEAMETOB, U3 PEATbHOU IPAKTUKU
97 Hcnonb30BaTh CBOMCTBA CTENEHEHM C HATypAJIbHBIMU MOKa3aTENsIMUA IS
' npeoOpa3oBaHMsl BBIPAKEHUIN
3 YpaBHEHUS 1 HEPABEHCTBA
Pemrate nMHEWHBIE ypaBHEHMS C OJHOM IIEPEMEHHOW, IPUMEHSsS IPaBUIIA
3.1 nepexo/ia OT UCXOJHOIO YpaBHEHHUS K paBHOCHILHOMY emy. [IpoBepsTh, sBiseTcs
JIM YMCJI0 KOPHEM ypaBHEHUS
3.9 [IpumensaTs rpaduueckue MeTOAbl NPU PEHICHUH JIMHEWHBIX YpaBHEHHUH U HUX
- CUCTEM
33 [ToxpOupats mpuMepsl map yucel, ABISIOUUXCA PEeHICHHEM JIMHEHHOTO ypaBHEHUS
' C IBYMS1 IEPEMEHHBIMHU
34 CtpouTh B KOOPAWMHATHOW TUIOCKOCTH TpaiK JIMHEWHOTO ypPaBHEHHS C JBYMS
' MEePEMEHHBIMHU; MTOJIb3YSICh I'paMKOM, IPUBOAUTH IIPUMEPHI PELLICHHS YPABHEHUS
35 Pemate cuctembl BYyX JMHEWHBIX YpPaBHEHHUN C ABYMSI MEPEMEHHBIMHU, B TOM
' yucie rpaduuecku
CocraBiaTh 1 pemiaTh JUHEHHOE YPABHEHUE MM CUCTEMY JIMHEWHBIX ypaBHEHUHN
3.6 II0 YCIOBHUIO 33Jla4d, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJadd
IIOJIy4YEHHBIN PE3YIbTAT
4 Koopaunats! u rpaduku. OyHKIIIN
N306paxaTh Ha KOOPAMHATHOM MpPSIMON TOYKH, COOTBETCTBYIOLIUE 3aJaHHBIM
4.1 KOOpAMHATaM, Jy4H, OTPE3KH, MHTEPBaJbl, 3allUCHIBATH UYUCIIOBBIE NPOMEKYTKU
Ha ajaredpanyvyeckoM s3bIKe
4.2 Otmedats B KOOPAMHATHOM TUIOCKOCTH TOYKH 110 3a/IaHHBIM KOOPAWHATaM
4.3 Crpouts rpaduku tuHeiHbIX GyHKIui. CTpouTs rpaduk GyHKIMU Y = [X|
OnwuceIBaTh ¢ MOMOIIBIO (PYHKIUI W3BECTHBIE 3aBUCUMOCTH MEXIY BEIMUMHAMM:
4.4 CKOPOCTB, BpeMmH, paccTosiHue, LIEHY, KOJIMYECTBO, CTOUMOCTB,
IPOM3BOIUTENILHOCTh, BpeMsi, 00BEM paboThI
4.5 HaxonuTh 3HaueHne GpyHKIMN 1O 3HAYEHHUIO €€ apryMeHTa
46 [lonumate rpaduyeckuii crnoco® TNpeACTaBICHUS M aHaIKW3a WHPOPMALUH,

H3BJICKATbh U UHTCPIIPECTUPOBATH I/IH(I)OpMaI_II/IIO nu3 I‘pa(bI/IKOB PCAIBHBIX MMPOLCCCOB




U 3aBUCUMOCTEN

8 KUIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI'0 00111eTr0 00pa30BaHus
pe3yJabTara
1 Yucna v BEIYUCICHUS
Hcnons30BaTh Ha4albHBIE TIPEACTABICHUSI O MHOXECTBE JIEHCTBUTEIBHBIX UHCEI
11 JUTsI CPABHEHHM S, OKPYTJICHUS! M BEIYMCIICHHUH, N300paXKaTh JEHCTBUTEIbHBIC YUCITA
TOYKaMH Ha KOOPJWHATHOM IPSIMOU
[IpuMeHsaTh TOHSATHE apUPMETHYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
12 KBaJ[paTHbIE KOPHH, WCIIOJIB3YSd MPU HEOOXOJUMOCTH KaJbKYJISITOP, BBIMOJIHATH
' npeoOpa3oBaHUsl BBIPAKECHHUM, COJCPXKAIIUX KBAJIpaTHBIE KOPHH, HCIIOIb3YS
CBOICTBa KOpHEM
13 Hcnonws3oBath 3anmucu OOJIBIIUX U MAJIBIX YUCEN C TIOMOIIBIO IECATUYHBIX Ipo0ei
' u creneHen yncia 10
2 AnreOpandeckue BhIPaKEHUS
21 [IpumeHsTh  MOHSATHE  CTEMEHM C  LEIbIM  I0Ka3aTeslieM,  BBINOJIHATH
' npeoOpa3oBaHusl BEIPAKEHUH, COAepKAIIUX CTENEHH C LIEJIbIM MOKa3aTeleM
25 BoInonHATE TOXIECTBEHHBIE IMPE0Opa30BaHUs pallMOHATIbHBIX BBIPAKEHUN Ha
' OCHOBE MpaBWJI ACHCTBUIA HAJ MHOTOWIEHAMH U alNre0panuyecKuMu Jpo0siMu
2.3 PacknaapiBaTh KBaipaTHBIN TPEXUICH HA MHOKUTENN
24 [IpumensaTs mpeoOpazoBaHus BBIPAKEHUN ISl PEUICHHUS Pa3M4YHBIX 3a/1ad U3
' MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEaIbHOM MPaKTUKU
3 YpaBHEHHS 1 HEPABEHCTBA
o Pemars nuHelHblE, KBagpaTHbIE YypaBHEHUS U palMOHAILHBIE YPaBHEHMS,
' CBOJSIIIIMECS K HUM, CUCTEMBI IBYX YpaBHEHUH C IByMsl IepEMEHHBIMU
[IpoBoauTh mpocTeiiline uccaeA0BaHNus YPaBHEHUN U CUCTEM YpPaBHEHHI, B TOM
3 YHclie ¢ MPUMEHEHHEM TpapUuecKux MpeacTaBIeHU (yCTaHABIUBATh, UMEET JIU
' YpaBHEHUE WJIM CHUCTEMa YpPaBHEHUM pEIIECHHUs, €CIU HMEET, TO CKOJbKO, U
npouee)
[TepexoauTe OT cioBecHOU (HOPMYTUPOBKH 3a/a4M K e€ anreOpandeckoil Moaenu
3.3 C TIOMOIIBIO  COCTaBJEHUS  YpaBHEHUSI WM  CHUCTEMbl  YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJaud MOJTYyYEHHBIN pe3yibTat
3.4 [IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB AJII CPABHEHUs, OLICHKH, pPEIIaTh




JUHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM M HMX CHCTEMBI, JaBaTh

rpauUuecKyr0 HJUTFOCTPAIIMI0 MHOXKECTBA pEIICHUN HEPaBEHCTBA, CHCTEMBI

HEPABEHCTB
4 OyHKIIUU
[lonnMaTh W WCHONB30BaTh (PYHKIMOHAIBHBIC TOHATHUS M S3BIK (TEPMHHBI,
4.1 CHMBOJIMYECKHE O0O03HAYEHUs), OTMPEACSITh 3HAaYeHHWE (YHKIHUU MO 3HAYCHUIO
apryMeHTa, ONPeJIeNIATh CBOMCTBA (PyHKIMHU 1O e€ rpaduky
CtpouTth rpaduku eMEeHTapHBIX (QYHKIUH BHIA:
0=0/0
4.2 y
k/x
, Y =X2,y = X3, y = |x|, onuchIBaTh CBOMCTBA YHCIOBON (DYHKIMH 11O €€ rpapuKy
9 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus
pe3yJibTara
1 Umucna u BIYUCIIECHUS
1.1 CpaBHUBATh U YHOPAIOUMBATH PAllMOHAIBHBIE U UPPALIMOHATILHBIC YK CIIa
BoinonuaTe apudmernueckue AEHCTBUS C palMOHAIBHBIMHM YHCIAMH, COYETast
1.2 YCTHBIE U MUCHbMEHHbIE MPUEMBI, BBIMOIHATH BHIYUCICHUS C UPPALUOHAIBLHBIMU
qHclaMu
13 Haxonuth 3Ha4yeHHs CTemeHel ¢ LEeNbIMU MOKa3aTeNlIMH U KOPHEW, BBIYUCIATH
- 3HAUEHUS YHCIIOBBIX BBIPAKEHUN
14 Oxpyrnarh  AeWCTBUTENbHBIE UHWCIA, BBINOJHATH TMPUKHUIKY pe3yibTaTa
- BBIYHCIICHHH, OIIEHKY YHCIIOBBIX BBIPAXKEHUN
2 YpaBHEHUs U HEPAaBEHCTBA
”1 Pematps nuHeliHble U KBaJpaTHBIE YpaBHEHUS, YPaBHEHHUS, CBOISIIHUECS K HHUM,
. npocTeime ApoOHO-pallMOHAIbHBIE YPaBHEHUS
95 Pemath cuctemsbl IByX JIMHEHHBIX YPaBHEHUN C ABYMS MEPEMEHHBIMH U CHCTEMBI
. JIBYX ypaBHEHUH, B KOTOPHIX OJHO YpaBHEHHE HE SBISETCS JIMHEHHBIM
2.3 Pemath TekcTOBBIE 3a/1auM aNredpandeckuM CriocoOOM ¢ TTOMOIIBIO COCTABJICHUS




YpPaBHCHHA UJIM CUCTEMEI IBYX ypaBHeHI/II;'I C AByMs IIEPCMECHHBIMUA

[IpoBoauTh IpOCTENIINE UCCIENOBAHUS YPABHEHUM M CUCTEM YPAaBHEHUH, B TOM

24 qHcie ¢ IPUMEHEHUEM TpaprUueCKUX MPEACTaBICHUH (HanpuMep, yCTaHABIUBATh,
HMEET JIM ypaBHEHUE WJIM CUCTEMA YPAaBHEHUHN PELICHUS], €CJIM UMEET, TO CKOJIBKO)
”E Pemrate nuHeliHbIC HEPABEHCTBA, KBAIPATHBIE HEPABEHCTBA, N300paXkaTh pelIeHUe
' HEPaBEHCTB HA YMCIJIOBOW MPSIMOM, 3aIIUCBHIBATH PELLIEHUE C IOMOIIBIO CHUMBOJIOB
Pemats cucreMbl JMHEMHBIX HEPAaBEHCTB, CUCTEMbl HEPABEHCTB, BKJIHOYAOIINE
2.6 KBaJpaTHOE HEPABEHCTBO, H300pakaTh pEIICHHE CUCTEMbl HEPAaBEHCTB Ha
YUCIIOBOM MPSIMOM, 3aMUCHIBATh PEUIEHUE C IOMOIIbI0 CHMBOJIOB
2.7 Hcnonb3oBaTh HEpaBeHCTBA MPH PEILICHUN PA3IMYHBIX 33124
3 OyHKIIUU
PacnioznaBate  QyHKUMHM u3ydyeHHBIX BHJOB. [loka3blBaTh cXemMaTHUECKU
31 pacroioKEeHUEe Ha KOOPAMHATHOW IUIOCKOCTH rpadukoB (QyHKIUi Buaa: Y=KX,
- y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCUMOCTH OT 3HAYCHHU KOIPPUIUCHTOB,
OTIHMCHIBATh CBOMCTBA DyHKIUI
[Toka3plBaTh CXEMAaTHYECKH pACIOJIOKEHHE Ha KOOPAUHATHOM IUIOCKOCTH
3.2
rpadukoB GyHkui Buga y = VX, Y = |X| ¥ OUChIBaTh CBOWCTBA (PYHKITHIT
33 Crpouth W wu300pakaTh CXEMaTHYECKH TpaduKu KBaAPaTUYHBIX (DYHKIIHH,
' OTIHMCHIBAaTh CBOMCTBA KBaApaTHUHBIX (DYHKIIHI 10 UX rpadukam
34 PacnioznaBare kBajpatuuHylo (yHKUIHIO O ¢opmyse, MPUBOJUTH HpPUMEPHI
- KBaJIpaTUYHBIX (YHKIMI U3 peaabHOU KU3HU, PU3UKU, TEOMETPUN
4 Apudmernueckas U reoMeTpHUecKas POrpeccuu
i1 PacrioznaBath apu(pMeTHUECKYI0 M T'E€OMETPUUYECKYIO IMPOrpPEecCUr IMpPH Pa3HbIX
- croco6ax 3aAaHus
42 BbInonHAT,  BBIYMCIEHHMS C  HWCIOJIb30BaHHMEM  (opMyn  N-TO  4ieHa
- apudmMeTHuyecKoil 1 reOMeTpUIECKON IPOTPECCHi, CyMMBI IIEPBBIX N YJICHOB
4.3 N300pakaTe 4iaeHbl NOCIEA0BATEIHLHOCTH TOYKAMHU Ha KOOPIUHATHON MIIOCKOCTH
Pematp 3amaun, cBS3aHHBIE C YMCIIOBBIMM TOCJIEI0OBATEIILHOCTSIMH, B TOM YHUCIIE
4.4 3aJaud M3 peabHOM JKU3HU (C MCIOJB30BAaHMEM KalbKYJIsATOpa, LU(PPOBBIX

TEXHOJIOTHil)

IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIACC




Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

1 Yucna v BIYMCICHUS
JpoOu OOBIKHOBEHHBIE M JIECSATUYHBIC, MEPEXOJl OT OAHOW (GopMbI 3ammcu Jpodeilt K
11 npyroii. IloHsiTue panMOHANBHOIO YMCIA, 3allUCh, CPAaBHEHUE, YIOPSI0YMBAHUE
palOHaIbHBIX YUCEI
12 ApupmeTrnueckue NeWCTBUS C PallMOHATIBHBIME YnciIaMu. Perenne 3amad u3 peasbHO
' MIPaKTUKU Ha 4acTH, Ha Jpoou
13 CreneHb ¢ HaTypaJbHBIM TOKa3aTeJIeM: OIpeesieHne, mpeoOpa3oBaHie BIPAKCHUH Ha
' OCHOBE OTIpeIeNICHUs, 3aUCh OOJIBIINX YHCET
14 [IpouieHThl, 3amuch MPOLIEHTOB B BHJE ApoOM U JpoOM B BUIE NPOLEHTOB. Tpu
' OCHOBHBI€ 33/1a4M Ha MPOLIEHTHI, peIlIeHUE 3a7a4 U3 PeaJbHOM MPaKTUKU
15 [IpumeHeHne NpU3HAKOB AETUMOCTH, Pa3JI0KEHNE HA MHOYKUTEIN HATypaJIbHBIX YUCEI
1.6 PeanbHble 3aBUCUMOCTH, B TOM UHKCIIE MIpsiMasi U 0OpaTHasi MPOTNOPIMOHATBHOCTH
2 AnreOpandeckuie BRIpaXKeHHS
91 [IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKECHUS C MEPEMEHHOU. JloMmycTUMBblE 3HAYEHUS
' MIEPEMEHHBIX
25 [IpencraBienue 3aBUCUMOCTH MEXIYy BETUYMHAMU B Buae (opmyibl. Beraucienus mo
' dhopmynam
2.3 [IpeoOpazoBanue OYKBEHHBIX BBHIPAKECHHM, TOXKIECTBEHHO PABHBIC BHIPAKCHUS
2.4 CBoOiICTBa CTENEHHU C HATYpAIBHBIM TOKa3aTeIeM
2t Opnounensl 1 MHOTOWIEHBI. CTenenb MHOrowieHa. ClokeHue, BBIYUTaHHe, YMHOKEHHE
' MHOTOYJICHOB
25 DopMmysbl COKpaIEHHOTO YMHOXKEHHUSI: KBaJIpaT CyMMBI U KBajpat pasHoctu. Dopmyna
' pa3HOCTH KBaJpaToB. Pa3noskeHre MHOTOUJICHOB HA MHOXKHUTENN
3 VYpaBHeHus
31 YpaBHeHHe, KOPEHb YpaBHEHHUSI, MpaBUiia MPeoOpa3oBaHusl YpaBHEHUS, PABHOCHIILHOCTD
' ypaBHEHUH
3 JIuneliHOe ypaBHEHHE C OJHOW NEPEMEHHOW, YHMCIIO KOPHEW JIMHEWHOTO ypaBHEHMS,
' pELIEeHNE JIMHENHBIX YPaBHEHU I
33 CocraBneHue ypaBHEHH 110 YCIOBHIO 3a/1a4yd. PelieHne TeKCTOBBIX 3a7ad C MOMOIIBIO
' YPaBHEHUI
3.4 JIuHeltHOe ypaBHEHUE C BYMS IEPEMEHHBIMU U €r0 IpaduK
Cucrema nByX JMHEMHBIX YpaBHEHUH C JByMs IEpEMEHHBIMU. PelieHue cucreM
3.5 ypaBHEHUH CIIOCOOOM IMO/ICTAaHOBKU. IIpuMepsl perieHns: TeKCTOBBIX 3a/1a4 C MOMOIIIBIO

CUCTEM ypaBHEHUI




Koopaunats! u rpadpuku. OyHKkunu

4.1 Koopaunara Touku Ha npssMon
4.2 Hucnossle MpoMeKyTKU. PaccTosiHre MEK Iy IBYMs TOYKAMHA KOOPAMHATHOU MIPSAMOM
43 [IpsmoyronpHast cucrema koopauHat, ocu OX u Oy. AGcumcca U OpAMHATAa TOYKH Ha
. KOOPJMHATHOM MJIOCKOCTH
v [Ipumepsr rpadukoB, 3amaHHbIX (opmyramu. UreHue rpaduUKOB peaTbHBIX
' 3aBUCUMOCTEHN
4.5 [onsitne pynkmun. I'padux Gpynxmun. CoiicTBa HyHKINI
4.6 Jluneitnast pynkuus, e€ rpapuk. I'papuk pyHkumu y = [x|
4.7 I'paduueckoe perenre TMHEHHBIX YPABHEHUHN M CUCTEM JINHEWHBIX YPaBHEHUI
8 KVIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BIYMCICHUS
11 KBanparuslit kopenp u3 uuncia. [lonstue 06 uppanmoHaibHOM uucie. JlecATUUHbIE
' MPUOIMKEHUS HPPALMOHATIBHBIX YHCE
19 CBoiicTBa apu(pMEeTHUECKIX KBAJIpaTHBIX KOPHEH M UX MPUMEHEHHUE K MPeoOpa3oBaHUIO
' YHUCJIOBBIX BBIPAKEHUN U BBIYUCIICHUAM. JleMICTBUTENbHBIE YNCTIA
1.3 CreneHsb c 1enbIM Mokasaresnem U €€ cBoiicTtBa. CTaHaapTHas 3alKiCh YUCiIa
2 AnreOpanvecKue BoIpaKEHUS
2.1 KBanpatublii TpéxusieH, pa3iaoKeHHe KBapaTHOTO TPEXUIEHA HA MHOXKHUTEIN
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO alre0pandecKoi 1poou
2.3 CrnoxxeHue, BRIUUTaHNUE, YMHOKCHHE, JICJICHHE allTeOpandecKux Apooei
2.4 PanvioHanbHbBIC BRIpKESHUS U UX TIPE0Opa30BaHue
3 YpaBHEHHS 1 HEPABEHCTBA
3.1 Kanpatnoe ypaBHeHue, popmyna KopHelt kBagpaTHoro ypaBHeHus. Teopema Buera
3.2 Pemenue ypaBHeHU, CBOASIIUXCSA K TUHEHHBIM U KBaJPaTHBIM
3.3 [IpocTeiinme qpoOHO-pallMOHATIBHBIE YPaBHEHUS
I'paduueckas UHTEpIIpETALUs YPAaBHEHUN C IByMs NEPEMEHHBIMH U CUCTEM JIMHEHHBIX
3.4 ypaBHEHMH C JByMS TMepeMeHHbIMU. [IpuMepbl pemieHus CUCTeM HEeIMHEWHBIX
yYpaBHEHUH C IByMs NEpeMEHHBIMU
3.5 Perienne TeKCTOBBIX 3aa4 alreOpandeckuM crocoOom
3.6 UYucnoBble HEPaBEHCTBA U MX CBOMCTBA




3.7

HepaeHcTBO ¢ 0HOM ITEpEMEHHON

3.8 PaBHOCHUIIBHOCT HEPABEHCTB
3.9 JIuHelHbIE HEPABEHCTBA C OJTHOM IIEPEMEHHOU
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJHON IIEPEMEHHON
4 OyHKIIUU
A1 [onsitne Gynkuu. O6IacTh ONpeAeTeHUS U MHOXKECTBO 3HaUeHHH QyHKIUU. CriocoOb!
. 3aganus QyHKIUH
4.2 I'padux Gpynkun. Urenue cBoicTB hyHKIMHU 1O e€ rpaduky
4.3 [Ipumeps! rpagukoB GYHKINNA, OTPAXKAIOIINX PEaIbHbIE TPOLECCHI
W @OYHKIMH, ONHMCHIBAIOLIUE MPSAMYIO U 0OpaTHYIO MPONOPIHOHAIBHBIE 3aBUCUMOCTH, UX
' rpaduxu
4.5 OyHkuMu y =x2,y = x3
4.6 Oyakmun Yy = X, Yy = |x|
4.7 I'padmyeckoe perieHre ypaBHEHUI U CUCTEM YpaBHEHUI
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
1 Uucna 1 BIYUCICHUS
11 PanyoHanbpHble 4uCa, MppalMOHATIbHBIE YHCIA, KOHEYHbIE U OECKOHEUHBIE JECSTUYHBIC
' Ipoou
MHOXeCTBO JEHCTBUTENBHBIX YHUCEN, JEHCTBUTENbHbIE uYKMclIa KaKk OECKOHEYHbIE
1.2 JecATUYHble JpoOu. B3auMHO 0JHO3HAUYHOE COOTBETCTBUE MEXKAY MHOKECTBOM
JNEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOU NpsiMoid. CpaBHEHHUE IEUCTBUTEIIBHBIX YHCEI
1.3 Apudpmernueckue 1eicTBUS ¢ AEHCTBUTEIbHBIMH YHCIAMU
W3mepenuns, mnpuOnmxeHus, OLEHKU. Pa3Mmepsl O0OBEKTOB OKpYXKAIOIIEro MHpa,
14 JUIUTENIBHOCTh IIPOLIECCOB B OKpykatomeM wmupe. [IpubnmxéHHoe 3HaueHUE BEIMYMHBI,
' TOYHOCTh npubmmwkenus. OxpyriaeHue uyucen. IIpukuaka M OLEHKa pPe3yJabTaToB
BBIYUCIICHUH
2 YpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHMSI C OHOM NEPEMEHHON
2.2 JIuneitnoe ypaBHeHue. Penienue ypaBHEHHM, CBOIAIIMXCS K JJUHEWHBIM
2.3 KBanpatHoe ypaBHeHue. Penienne ypaBHEHM, CBOAAIINXCS K KBaPaTHBIM
24 buksanpatHoe ypaBHeHue. [Ipumepsl pelieHns ypaBHEHUN TPETbeW U YETBEPTOU CTEIIEHEN

PAa3JI0KCHUECM Ha MHOXKUTCIIN




2.5

Pemenue npoOGHO-paioHaTBHBIX YPABHEHUN

2.6 Cucremsbl ypaBHEHUH

2.7 VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU H €ro rpaduk

2.8 Pewrenne cucrem IByX JTMHEHHBIX YPABHEHUN C JBYMs IIEPEMEHHBIMU

29 Pemienue cucreM AByX ypaBHEHUM, OJHO W3 KOTOPBIX JIMHEHMHOE, a JPYroe — BTOpPOH
' CTENEHU

2.10 I'paduueckast MHTEpIIPETAIUS CUCTEMBI YPaBHEHHH C ABYMsI TIEPEMEHHBIMH

211 Perrenne TeKCTOBBIX 3a1a4 anreOpandecKuM CrocoooM

2.12 UucnoBble HEPABEHCTBA U UX CBOICTBA

2.13 Pemrenne nuHeHHBIX HEPABEHCTB C OJTHOM MEPEMEHHON

2.14 Pemenue cucteM TMHEHHBIX HEPABEHCTB C OJTHOM NEPEMEHHOMN

2.15 KBanpatHbsle HEpaBeHCTBa

2.16 I'paduueckast HHTEpIIpETAIINS HEPABEHCTB M CUCTEM HEPABEHCTB C JIBYMsI IEPEMEHHBIMU
3 OyHKIIIN

31 KBanparuunas Qynkuus, e€ rpapuk u cpoiictBa. [lapaGosa, KoopauHATBI BEPIIMHBI
' napaloJibl, OCb CAMMETPHUH HapadoIbl

3.2 I'padukn dpynxumii y=Kx, y=kx+b u ux coiicrsa

3.3 I'paduku Gyrximit y=K/X, y = X® 1 ux cBoicrea

3.4 I'paduku Gyskmii , m ©X cBOMCTBA
4 UucnoBsle MOCIeA0BaTEIbHOCTH

i1 Onpenenenne W cHnocoObl  3aJaHHsl  YMCIOBBIX  IOCIENOBATENbHOCTEH. 3alaHue
' MOCJIEIOBATEILHOCTU PEKYPPEHTHOM popmyIioit u popmysoii N-ro uieHa

43 Apudmernueckas mnporpeccus. Dopmynbl N-ro ujgeHa apuUPMETHUECKONH MPOTPECCHH,
' CYMMBI IIEpBBIX N YJICHOB

43 I'eomerpuueckas nporpeccus. PopMyibl N-To YjIeHA T€OMETPUUECKON MPOTPECCUU, CYyMMBI
' MePBBIX N YICHOB

a4 N3o00paxkenue uneHOB apu(METHYecKOW M TeOMETPUUYECKON Nporpeccuié TOYKaMH Ha
' KOOPAMHATHOU MJIOCKOCTH. JINHEWHBIN U S5KCIOHEHIIUAIbHBIA POCT

45 Cno>Hbl€ MPOLIEHTHI

ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHON NPOT'PAMMbBI OCHOBHOI'O OBIIETO
OBPA3OBAHUA

Kon

IIpoBepsiemble TpeOOBaHUS K NPEAMETHBIM pPe3yJbTaTaM 0CBOCHUS




NpoBePSIEMOro
TpeOoOBaHUs

OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus HA
ocHoBe ®I'OC

YMeHue onepupoBaTh MOHATHSAMHU: MHOXECTBO, IIOAMHOYKECTBO, OIlEpalUd HaJ
MHOJKECTBAMHU; YMEHHUE ONEPUPOBATh MOHATHAMU: rpad, CBA3HBIN rpad, nepeso,
LUK, TPUMEHITh MX MPH PElICHUH 337a4; YMEHHUE HCIIOJIb30BaTh Ipaduueckoe
IIPE/ICTABIICHUE MHOXECTB JUISl ONHMCAHMS PEalbHBIX NPOLECCOB M SIBICHUM, IpU

pELIeHNH 3a]1a4 U3 IpYTuX y4eOHbIX IPEIMETOB

YMeHne onepupoBaTh  IOHATHSAMM:  OIPEIECICHHE, AaKCHOMa, Teopema,
JI0Ka3aTelIbCTBO; YMEHHUE pACIIO3HABATh HCTUHHBIE M JIOXKHBIE BBICKa3bIBAHMS,
IIPUBOJUTH TPUMEPHI M KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHUSA M OTPULAHUSA

BBICKa3bIBaHUH

YMeHue omnepupoBaTh MOHATHUSIMH: HATYpPaJbHOE YHUCIIO, MPOCTOE M COCTAaBHOE
YUCJIO, JETUMOCTh HATYPAJIbHBIX YHCEN, MPU3HAKH JEIMMOCTH, IIEJI0€ YHUCIIO,
MOJyJIb 4YHCIia, OOBIKHOBEHHAs IpOoOb U ACCITHYHAs IpoOb, CTAaHAAPTHBIN BUJ
YuClia, pAIMOHAIBHOE YHCIO, HWPPANMOHAIBLHOE YHUCIO0, apu(MeTHIecKuit
KBaJPaTHBI KOPEHb; YMEHUE BBITIONHATH NEUCTBHUS C YUCIAMHU, CPaBHUBATH
YOOPSIOYMBATh YHCJIA, TPEACTABIATh YHCIa Ha KOOPAWHATHOW TMIPSIMOM,

OKPYTJISITh YHCIIa; YMEHUE JIeaTh IPUKUIKY U OLEHKY pe3yJbTaTa BhIYUCICHUN

YMeHHne omepupoBaTh  MOHATHUSIMH: CTENEHb C  IENbIM  IOKa3aTeleM,
apudMeTUYECKU KBaJIpaTHBIM KOPEHb, MHOTOWIEH, anredpandeckas apoOb,
TOXKIECTBO; 3HAKOMCTBO C KOpPHEM HATYPaJIbHOW CTENeHW OOJIbIlle €IMHHMIIEI,
YMEHHUE BBINOJHATH pacu€Thl 1Mo (GopmyrnaMm, MpeoOpa3oBaHUs IIENBIX, JPOOHO-
paIMOHATILHBIX BBIPAKCHUN W BBIPAKEHUH C KOPHSMH, Pa3lIOKEHHE MHOTOYICHA
Ha MHOXKUTEIIM, B TOM YHUCIIC C MCIOJIb30BaHUEM (OPMYIT Pa3HOCTH KBaJIPaTOB M

KBaJ[paTa CYMMbI H Pa3HOCTH

YMeHnue onepupoBaTh MOHATHUSIMH: YHMCIOBOE PABEHCTBO, YPAaBHEHHE C OJHOMU
NEPEMEHHOM, YHMCIIOBOE€ HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOH; yMEHHE
peliaTth JUHEHHbIE U KBaJpaTHbIe ypaBHEHUS, IPOOHO-paIllHOHATbHBIC YPaBHEHUS
C OJHOM IEPEMEHHOH, CHUCTeMbl JBYX JMHEHHBIX YpPaBHEHUH, JIMHEHHbIE
HEPaBEHCTBA M MX CUCTEMBI, KBaJIpaTHbIC U IPOOHO-paIlMOHAILHBIE HEPABEHCTBA C
OJHOM IEPEMEHHOM, B TOM YHMCJIE IIPU PELICHHUM 3aJa4 U3 JPYrUX NPEAMETOB U
MPAKTUYECKUX 3aJay; YMEHUE UCIIOJb30BaTh KOOPAUHATHYIO NPSIMYK U
KOOPJMHATHYIO TUIOCKOCTH JUIS M300pa)KEHUs PellieHU ypaBHEHH, HEpaBEHCTB U

CHUCTEM

YMeHue onepupoBarh MOHATUAMU: (QYHKUUS, TpapuK (YHKUUU, HYIH (QYyHKIHNH,
MPOMEXYTKA  3HAKOIMOCTOSIHCTBA, IPOMEXKYTKHM  BO3pacTaHus, YObIBaHMUS,
HauOouplllee W HaMMEHbIIee 3HAaueHUs (QYHKLIMU; YMEHHE OIEepUpOBaTh

NOHATUAMU: TpsAMasA NPONOPHHUOHAIEHOCTSD, JIMHEHHas (bYHKL[I/IH, KBaJApaTU4Hasa




¢bynkuus, oOpaTHas NPONMOPLUOHATIBHOCTh, Mapaboiia, rumnepOoyia; yMEHHue
CTpOUTH TpaduKu (YHKIHA, UCTIOIH30BaTh TPadUKU sl ONPEICICHHS CBOWCTB
MIPOIIECCOB U 3aBUCHMOCTEH, JJIsl peIIeHHs 3a7a4y U3 JAPYTUX Y4EOHBIX MPEIMETOB
U pealbHOW KW3HHM, yMEHHE BbIpaXaTb (OPMYITaMU 3aBUCUMOCTH MEXKIY

BCJIIMYNHaAMHN

YMeHne omnepupoBaTh MOHATHUSMH: IMOCIENOBATENBHOCTh, apuUpMeTHdecKas |
reoMeTpHYecKast IIPOrpECCUu; yYMEHHE U CII0JIb30BaTh CBOMCTBa
MIOCTIeIOBATEIBHOCTEH, (DOPMYIIBI CyMMBI M OOILEro WieHa Mpu PEeUIeHUH 3ajad, B

TOM YHCJIE 3a/1a4 U3 IPYTUX YY€OHBIX MPEIMETOB U PEAIbHON KU3HH

YMeHnue pemaTh 3a7jaun pa3HbIX TUIOB (B TOM YHUCII€ HA POLEHTHI, JOJIH U YacTH,
JBUXKEHHE, paboTy, LIEHYy TOBAPOB M CTOMMOCTD MOKYIIOK M YCIIYT, HaJIOTH, 3aJjaun
n3 00JIacTH yIpaBJIEHHWS JUYHBIMH U CEMEWHbIMH (UHAHCAMM); YMEHHE
COCTaBJIATh BBIPAKCHMS, YPABHEHHUs, HEPABEHCTBA W CHUCTEMBbI IO YCIIOBHIO
3aJaud, HCCIIEAO0BaTh IOJYYEHHOE DELICHHE M OLEHMBATH IPaBAONOJA0OHOCTb

IMOJIYYCHHBIX PE3YJIbTAaTOB

YMeHue omnepupoBaTh MNOHATUSAMU: (QUIypa, TOYKa, OTPE30K, MpsAMas, Jyd,
JOoMaHas, Yroji, MHOTOYTrOJIbHHK, TpPEYroJbHUK, DPAaBHOOEIPEHHBIH U
PaBHOCTOPOHHUN TPEYrOJbHUKH, MPSIMOYTOJbHBIA TPEYrojabHUK, MeIuaHa,
OucceKkTpuca M BBICOTA TPEYrOJbHHKA, YETBIPEXYTONbHUK, MapajuieorpaMmM,
pomO, MpPSAMOYTOJBHUK, KBaJpaT, Tpameuus; OKpPYKHOCTb, KpYyr, KacaTelbHas;
3HAKOMCTBO C MPOCTPAHCTBEHHBIMH (UTypaMH; yMEHHE pellaTh 3aJadd, B TOM
Yyclie U3 MOBCEIHEBHOM JXKM3HM, HAa HAaXOXJICHHE T'€OMETPUUYECKHUX BEIUYHH C

IPUMEHEHHUEM U3YUYEHHBIX CBOMCTB QUTyp U (aKTOB

10

YMeHue onepupoBaTh NOHATUSMU: PaBEHCTBO (DUTYp, PAaBEHCTBO TPEYrOJILHUKOB;
NapajuieIbHOCTh W TMEPHEHAUKYISIPHOCTh MPSAMBIX, YIOJd MEXIy HpSIMbIMHU,
NEPICHIUKYISAp, HAKIOHHAs, MpoeKuus, mnogodue  Quryp, mnoA00HBIE
TPEYrOJbHUKH, CHUMMETPUS OTHOCHUTEIBHO TOYKM M TPAMOH; yMEHHE
pacro3HaBaTh PaBEHCTBO, CUMMETPHIO M Tojo0ue ¢uryp, mapamienbHOCTh U

MNEPNCHAUKYISAPHOCTD IMPAMBIX B OKPYXXAOMIEM MHUPC

11

YMeHue onepupoBaTh MOHATUAMU: JJIMHA, PAacCTOSHUE, YroJs (BeJMYMHA Yyria,
CHHYC U KOCHHYC yIja TpeyroJlbHHMKa), IJIOUIa/lb; YMEHUE OLICHUBATh pa3MeEphI
peaMETOB M OOBEKTOB B OKpYXAlOIEM MHpE; YMEHHE HPUMEHSATh (PopMysibl
nepuMeTpa U IUIOLIAJAM MHOTOYTOJIbHUKOB, JUIMHBI OKPYKHOCTH U IUIOIIAAX
Kpyra, oObemMa MpsMOYrOJbHOTO MapajuleJieNuIeaa; YyMEHHE NPUMEHSThb
MIPU3HAKA PABEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJIbHHKA,
teopemy I[lugaropa, TpUroHoMeTpruECKiue COOTHOIIECHUS I BBIYUCICHUS JJTUH,

pacCTOSIHUMI, TIIOIIaAeH




12

YMmenue u300paxkaTh MIOCKHE (UTYPHl U MX KOMOWHAIIMH, MPOCTPAHCTBEHHBIC
Gurypel OT pPYKH, C TIOMOIIBIO YEPTEKHBIX WHCTPYMEHTOB U 3JICKTPOHHBIX

CpCACTB 110 TCKCTOBOMY HUJIM CUMBOJIbBHOMY OIIMCAHUIO

13

YMmenue OIICpHUpOBaTh IMOHATHAMH: HNPAMOYroOJibHad CUCTEMA KOOPJAUHAT,
KOOpAWHAThl TOYKHU, BEKTOP, CyMMa BCKTOPOB, NPOU3BCACHUC BCKTOpPAa HA 4YUCIIO,
CKaJIIpHOC IIPOU3BCACHUC BCKTOPOB, YMCHHUC HCIIOJIB30BAaTb BCKTOPbI U
KOOpAuHAaThl IJid HOPCACTABJICHUA OAHHBIX W PCIICHHA 3a4ad, B TOM 4YUCIIC U3

JPYruX y4eOHBIX MPEIMETOB U PEATBHOM KU3HH

14

YMeHune omnepupoBaTh TMOHATUSIMH: CTOJIOMKOBBIE M KPYrOBBIE JIMAarpamMMBbI,
TaOMUIBl, cpeaHee apupMeTHYecKoe, MeauaHa, HauOosblllee W HauMEHbIlee
3HAYEHMs, pa3Max YHCIOBOTO Ha0Opa; yMEHHE HM3BIIEKaTh, MHTEPIIPETUPOBATH U
peoOpa3oBbIBaTh MHGOPMAIIHIO, TPEICTABIICHHYIO B TAOMWIIaX U HA JUarpaMmmax,
OTPaXKaIoIIYI0 CBOWCTBA U XapaKTEPUCTUKH PEATBHBIX IMPOLECCOB W SBJICHUN;

YMCHHE pacliO3HaBaTh U3MCHYMBLIC BEJIMYHUHEI B OKPYKAKOIIIEM MUPEC

15

YMeHnue onepupoBaTh NOHITUSIMU: CIIy4allHbIN ONBIT (CIydallHBINA 3KCIIEPUMEHT),
3JIEMEHTapHOE COOBITHE (DJIEMEHTApHBIH MCXOM) CIy4ailHOro OmbITa, Cily4ailHoe
coObITHE, BEPOSATHOCTH COOBITHS; YMEHHUE HAXOIUTh BEPOSTHOCTH CIyJalHBIX
COOBITUH B ONBITAX C PAaBHOBO3MOKHBIMHU JIEMEHTAPHBIMU COOBITUSIMH; YMEHHE
pemaTh 3aJadyd METOJOM OpPraHM30BaHHOIO Iepedopa M € HCHOJIb30BAHUEM
IIpaBUJIa YMHOXXEHHS; YMEHHE OLICHMBATH BEPOSITHOCTH PEATbHBIX COOBITUH U
SBJICHUH, IOHUMATh POJIb MPAKTUYECKH TOCTOBEPHBIX U MATIOBEPOSITHBIX COOBITHI
B OKpYXKAaIOLIEM MHpPE MU B JKU3HM; 3HAKOMCTBO C IIOHATHEM HE3aBHCHMBIX
COOBITUH; 3HAKOMCTBO C 3aKOHOM OOJBLIMX YUCEI U €ro pojbl0 B MAaCCOBBIX

SBJICHUAX

16

YMeHune BBIOMpATh TOAXOMAIMIMNA HM3YYCHHBIH METOJM IS PEUICHUs 3aJayH,
MPUBOANTH MPUMEPHl MATEMATHYECKHUX 3aKOHOMEPHOCTEH B NMPHUPOJIC U JKHU3HH,
pacro3HaBaTh TMPOSIBJICHHE 3aKOHOB MAaTeMaTUKU B HCKYCCTBE, OIMUCHIBATH
OTJIeTbHBIC BBIIAIOIIUECS PE3Y/IbTAThI, IOJTYYCHHbIE B X0OJI€ PA3BUTHS MaTeMaTUKU
KaK HayKH, MPHUBOJUTH MPUMEPbl MAaTEMaTHYECKUX OTKPBITUH U MX aBTOPOB B

OTCUECTBEHHOMN U BCCMI/IpHOﬁ HCTOpUH

IHHEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OI'D ITIO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 Uucna v BEIYHCICHUS
1.1 Hatypanbuble u nenslie yncia. [IpusHaku AeTMMOCTH LENbIX YUCel
1.2 OOBIKHOBEHHBIE U JIECITUYHBIE IPOOU, TPOLIEHTHI, OECKOHEUYHBIE TEPHOANYECKHE APOOU




1.3

PaHI/IOHaJIBHBIC qucia. ApI/I(l)MeTI/I‘-IGCKI/Ie orecpanuu ¢ pallMOHAJIbHBIMHA YU CJIaMU

1.4 JlelicTBUTENbHBIC YNCIIa. ApH(PMETHIECKUE OTIEPALIUH C JeHCTBUTEIILHBIMU YHUCIaMHU
L5 [TpuGnuxEHHbIE BBHIYMCICHUS, TpPABWIIA OKPYIJIEHUS, NMPUKUAKA WU OLEHKAa pe3ylbTaTa
. BBIUYHCIICHU I
2 AnreOpandecKue BEIPaXKSHHS
2.1 bykBeHHbIE BbIpaXeHUsI (BBIPAKEHUS C IEPEMEHHBIMHU )
95 Crenenp ¢ nenbiM nokaszareneM. CreneHb C paluoOHaIbHBIM MoKazareieMm. (CBoiicTBa
. CTETIeHU
2.3 MHorouseHsbI
24 AnrebOpaundeckas 1po0b
95 Apudmernueckuil KOpeHb HaTypaJIbHOU cTerneHu. JleicTBUs ¢ apu(METUUECKUMU KOPHIMHU
. HaTypaJbHOW CTEIEHU
3 YpaBHEHUS 1 HEPABEHCTBA
3.1 Lenbie n ApoOHO-panMOHANBHEIE ypaBHEHUsI. CHCTEMBI B COBOKYITHOCTH YpaBHEHHI
3.2 Lenbie n ApoOHO-panMOHANbHEIE HepaBeHCTBAa. CHCTEMBI M COBOKYITHOCTH HEPaBEHCTB
3.3 Pemrenne TeKCTOBBIX 3a1a4
4 UucnoBsle MOCIeA0BaTEIbHOCTH
4.1 ITocnemoBaTeALHOCTH, CIIOCOOBI 3aJaHUS MOCIIEA0BATEILHOCTEH
4.2 Apubdmernueckas ¥ TeoOMeTpruUecKas rnporpeccuu. @opmysa cioKHBIX TPOIIEHTOB
5 OyHKIIUA
OyHkusa, cnocoObl 3amanus ¢yHkuuu. ['padux yakmuu. OO6gacTh onpeneneHus u
- MHOKeCTBO 3HadeHui QyHkuuu. Hymm dynkiun. IIpomexxyTku 3HAKONMOCTOSHCTBA.
o [IpomMexyTku MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl M  MHHUMYMBI  (DYHKIIHH.
Haubonbiiee u HaumeHblliee 3HaYeHHe (PyHKIIUU Ha POMEKYTKE
6 KoopaunaTsl Ha mpsAMOil U TIIOCKOCTH
6.1 KoopaunaTtHas npsimast
6.2 JlekapTOBBI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue GUrypbl 1 UX CBOMCTBA
7.2 Tpeyronsauk
7.3 MHOTroyrojapHUKu
7.4 OKpyXHOCTb U KpyT




7.5

I/I3MepeHI/Ie rCOMCTPHUYCCKUX BCIIMYUH

7.6 BexTope! Ha II0CKOCTH

8 BeposTHOCTh U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHocTh
8.3 Kombunatopuka
8.4 MHuoxecTBa
8.5 I'padsr







