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MNOACHUTEJIBHAS 3AIINCKA

Anrebpa sSBIsSETCA OJHUM M3 OTIOPHBIX KYPCOB OCHOBHOI'O 00IIEro 0Opa3oBaHUs: OHA o0ecreynBaeT
U3Y4YECHHUE NIPYTUX AMCLUUILIINH, KaK €CTEeCTBEHHOHAYyYHOT0, TaK W T'YMAaHUTAPHOTO IIMKJIOB, €€ OCBOCHHE
HEOO0X0AUMO il MPOAOJDKEHHS OOpa3oBaHUS M B TOBCEJAHEBHOW JXKM3HU. PazBurue y oOydarommxcs
HAYYHBIX MPEJCTABICHUNA O MPOUCXOXKIACHUM M CYIIHOCTH airedpandecKkux aOCTpakiuii, crocode
OTPaOXCHUS MAaTEMaTHYEeCKOW HAyKOW SIBJICHHA M TPOIECCOB B TMPHPOAEC U OOIMIECTBE, pPOJIA
MaTEMaTHYECKOTO MOJICIIMPOBAHMSI B HAYYHOM MO3HAHUHM W B MPAKTUKE CHOCOOCTBYET (POPMHUPOBAHUIO
HayYHOTO MUPOBO33PEHUS M KaUeCTB MBIIUICHUSI, HEOOXOIMMBIX JJIs afanTallyd B COBPEMEHHOM LIU(PPOBOM
obmectBe. M3ydenue anreOppl oOecnedynBaeT pa3BUTUE YMEHHUS HAONIOAaTh, CPAaBHUBATh, HAXOAUTH
3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIIEHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO 00OCHOBBIBATH CBOU
NEHCTBUS U BBIBOABI, (OpMyIHpoBaTh yTBepkIeHus. OcBoeHHe Kypca anreOpbl oOecrieuyuBaeT pa3BUTHE
JJOIT'MYCCKOI'0 MBbIIIJICHUA 06yqalonmxc;1: OHU HCHOJIB3YHOT ACAYKTHBHBIC W MHAYKTHBHBLIC PACCYXICHUA,
00o0IIeHne ¥ KOHKpeTH3aluioo, abctparmpoBaHue u aHajoruoo. OOydeHue anrebpe mpeanoaraet
3HAYUTEIBHBI O00BEM CAMOCTOSITENTLHOW JESATEILHOCTH OOYdYalomUXCs, MO3TOMY CaMOCTOSTEILHOE
pelIeHne 3aa4 SBISIETCS peain3alueil e TeNbHOCTHOTO PUHIIAIIA O0YYCHUSI.

B crpykrype mporpamMmbl yueOHOro Kypca «Anre6pa» sl OCHOBHOrO o0O0IIero oOpa3oBaHHs
OCHOBHOE MECTO 3aHMMAIOT COJAEPKATEIbHO-METOAUYECKUE JIMHUU: «Uucna ¥ BBIYHCICHUS»,
«AnreOpanueckue BBIpOKEHUS», «YpaBHEHUS U HepaBeHCTBa», «Dynkuum». Kaxmas wu3z astux
COJIEPKATEIbHO-METOANYECKUX JIMHUM pa3BUBaeTCs Ha MPOTSDKEHUHM TpEX JeT H3y4eHUs Kypca,
B3aMMOJICHCTBYS C APYTUMH €ro JUHHUAMHU. B Xo7e n3ydeHus: yueOHOTro Kypca 00yJaromuMCs IPUXOTUTCS
JIOTUYECKH PaCCy’KJaTh, UCIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CB3M € 3THM B Iporpammy
yae0HOro Kypca «Ainredpay BKIIOYCHBI HEKOTOPHIC OCHOBHI JIOTHKH, TIPEICTABICHHBIC BO BCEX OCHOBHBIX
pa3jenax MaTeMaTHYecKOro oOpa3oBaHUsS W CIIOCOOCTBYIOIIME OBJIAJCHUIO OOYYaAIOMIMMHUCS OCHOB
YHUBEPCAIBHOTO MaTeMaThuueckoro si3bika. CopepkaTelbHONM W CTPYKTYPHOH OCOOEHHOCTBIO Y4eOHOTO
Kypca «Anredpay SBISETCS €ro HHTETPUPOBAHHBIN XapaKTep.

Copepxannie nuHUM «Uucrna W BBIUUCICHUS» CIY)KHUT OCHOBOW Ui JaidbHEHILEro HW3Y4EeHHUS
MaTEeMaTHKH, CIIOCOOCTBYET PA3BUTHIO Yy O0YYAIOIIUXCS JIOTHYECKOTO MBILIUIEHUS, (POPMUPOBAHUIO YMEHUS
MOJIb30BAaThCA AITOPUTMAMH, a TaKXKe MPUOOPETEHUI0 TPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX JUIS
MTOBCEHEBHOM KU3HU. Pa3BUTHE MOHATHS O YHCIie HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs CBSI3aHO C
pallMOHAJIBHBIMHA W HWppalUuOHAJIBbHBIMH YHCJIaMU, q)OpMHpOBaHI/IeM HpCILCTaBHCHI/II\/JI (6] ﬂeﬁCTBHTCHLHOM
yucIie. 3aBepIIeHNe OCBOCHUSI YUCTOBOM JIMHUMA OTHECEHO K CpeTHEMY 00IeMy 00pa30BaHuUIo.

ConepxaHue IBYX aireOpauecKux JMHUA — «AJreOpandeckue BBIPAKEHHS» U «YPaBHEHUS WU
HEPaBEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO y 0OYUAIOLIMXCS MAaTEMaTHYECKOTro armapara, He00X0MMOro
JUIS pellleHus 3aa4 MaTEeMaTHKH, CMEKHBIX MPEIMETOB U MPAaKTHKO-OPHUEHTUPOBAHHBIX 3a1a4. Ha ypoBHe
OCHOBHOTO 00111ero o0pa3oBaHus y4yeOHBIN MaTepHall TPYNIUPYETCS BOKPYT PAllMOHAIBHBIX BBIPAKCHHM.
AnreOpa JEMOHCTpPHpPYET 3HAUECHHWE MATEeMaTUKHU KaK S3bIKa JJIs TMOCTPOCHHUS MaTeMAaTHMYECKUX MOJeINeH,
OIMCaHUs MPOLIECCOB U SBJIEHUN peanbHOro mupa. B 3anaun oOydenus anreOpe BXOAAT Takxke JajbHeillee
Pa3BUTHUEC AJITOPUTMHUYCCKOIO MBIIJICHUA, HeO6XO)II/IMOFO, B YaCTHOCTH, [JA OCBOCHHA Kypca
MH(OPMATUKH, U OBJIaJIEHUE HaBbIKAMU JEYKTUBHBIX paccyxaeHuil. [IpeobpazoBaHue cHMBOIBHBIX (HOpM
CHOCOOCTBYET pa3BUTHIO BOOOPAKEHUSI, CTOCOOHOCTEN K MaTEMAaTUYECKOMY TBOPYECTBY.

Conepxanue (yHKIMOHAIBHO-TpPAQUUECKOW JIMHUM HAleNeHO Ha TNOJy4YeHHEe OOydJaronMMHucs
3HAHUA O (QYHKIUAX KaK BaKHEWIIEH MareMaTH4ecKol MOJETH [UIsl ONMUCAHHWS U UCCIICJOBAHUS
pa3sHOOOpa3HBIX MPOLECCOB M SIBICHUH B mpupoae M oOmiectBe. M3yueHue marepuana crocoOCTBYET
pPa3BUTHUIO Yy OOYYaIOIMUXCS YMEHHUS UCHOJIb30BaTh PAa3IMYHBbIC BBIPA3UTENbHBIE CPENCTBA s3BIKA
MaTEeMaTHKHU — CIIOBECHBIE, CHMBOJIMYECKHE, rpapruecKue, BHOCUT BKJIaJ B (pOPMUPOBAHUE MTPEICTABICHUM
0 POJIM MaTEMATUKHU B Pa3BUTUN HUBUJIIN3AllUA U KYJIbTYPHI.



CormacHo yueOHOMY TUTaHy B 7—9 Kilaccax m3y4aeTcsi yaeOHbIN Kypc «Anredpa», KOTOPhIA BKIOYAET
CIIEyIOIME OCHOBHBIE pa3felibl coaepxkaHus: «Yuciaa U BBIUUCICHUSY, «ANreOpandyeckue BBIPAKEHUS»,
«YpaBHEHHS U HEPABEHCTBAY, «DYHKIIMN».

Ha u3yuenne yue6HOTO Kypca «Anredpa» orBoautcs 306 gacoB: B 7 kiacce — 102 yaca (3 vaca B
Heqento), B 8 kiacce — 102 yvaca (3 yaca B Hezento), B 9 kitacce — 102 yaca (3 yaca B Heenio).

COJAEP/KAHUE OBYYEHUA

7 KJIACC

Yucia 1 BLIYHCICHUSA

JlpoOu OOBIKHOBEHHBIE U JECATUYHBIC, IEPEX0 OT OAHOM (opMbl 3anucu Apodeit k apyroi. [lonsaTue
palMoOHAIBPHOTO YHCIA, 3allUCh, CPABHEHHUE, YIOPAIOYMBAHHME PALMOHAIBHBIX YHcel. Apudmernueckue
JEWCTBUS C pallMOHAIBLHBIMY YHCIaMH. Pemenue 3a1a4 u3 peaibHOM MPaKTUKK HA YacTH, Ha Jpo0u.

CreneHb C HaTypajJbHBIM IIOKa3aTelIeM: OMNpEIeNCHHe, NMpeoOpa3oBaHHE BBIPAKEHHH HA OCHOBE
OTIpeJIeNIeHUs], 3aMUCh OONBIIMX YHces. [IpomeHTsl, 3amuMch MPOIEHTOB B BHJIE ApoOW W podu B BHIE
IIPOLIEHTOB. TpY OCHOBHBIE 3a/1a4y HA NIPOLIEHTHI, PELIEHUE 3a1a4 U3 PEAbHOU TPAKTUKU.

[IpuMeHeHne MPU3HAKOB AEIUMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPAJIbHBIX YHACE.

PeasibHbIe 3aBUCUMOCTH, B TOM UYHUCIIE IIpsiMasi U 00paTHas MPONOPLUOHAIBHOCTH.

AsredOpanyeckue BbIpPasKeHU s

[IepemeHHBIE, YNCIOBOE 3HAYEHUE BBIPAKEHHUS C MIEPEMEHHOU. J[OITyCTUMBIE 3HAYEHHUSI IEPEMEHHBIX.
[IpencraBnenne 3aBUCHMOCTH MEXIy BeIWYMHAMU B BuIe (opmynbl. Beraucnenus mo dopmynam.
[IpeoOpa3oBanne OYKBEHHBIX BBIPaKEHHH, TOKJIECTBEHHO paBHBIC BBIPAXKECHUS, IPaBUIa MPEOOPa30BaAHUS
CYMM H MIPOU3BEICHUH, PaBHIJIAa PACKPBITHI CKOOOK M MPHUBEICHHS MTOTOOHBIX CIIaracMpIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM [T0KA3aTEIIEM.

Opnowiensl u MHorowieHel. Crenenb MHorounaeHa. Croj)keHuE, BBIUUTAHUE, YMHOXKCHHE
MHOro4JeHOB. POpMyJibl COKPAIEHHOIO YMHOKEHUSA: KBaJIpaT CyMMbl W KBaapar pasHoctu. dopmyna
Pa3HOCTH KBaApaToB. Pa3jioxkenne MHOTOWIEHOB Ha MHOXKUTENH.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHeHMe, KOPEHb YpaBHEHUS, IIpaBUiia MpeoOpa3oBaHUs ypaBHEHUs], PABHOCUIILHOCTb YPaBHEHUH.

JIuneliHOE ypaBHEHHE C OJHOM NEPEMEHHOM, 4YMCIO KOpHEH JIMHEMHOIO YpaBHEHMS, PEIICHHUE
JTUHEHHBIX ypaBHeHUU. CocTaBiieHHME YpaBHEHMHM IO YCIIOBUIO 3ajJaud. PerieHue TEKCTOBBIX 3ajad C
IIOMOILBIO YPABHEHUIA.

JIuHeltHOe ypaBHEHME C JABYMs IEpeMEHHBIMH U ero rpaguk. Cuctema IByX JTUHEHHBIX ypaBHEHMH ¢
IBYMsl TIepeMEHHbIMU. PeleHue cucTteM ypaBHEHHIl crmocoOoM mojacTaHOBKU. [Ipumepsl pemieHus
TEKCTOBBIX 3aJ1a4 C [IOMOIIbIO CUCTEM YPaBHEHUM.

DyHKUMH

Koopaunara Touku Ha mnpsMol. UucioBble NPOMEKYTKH. PaccTossHME Mexay IBYMsl TOYKaMu
KOOPJIMHATHON MPSIMOIA.

[IpsimoyronbHas cuctema KoopauHaT, ocu Ox u Oy. AGcuucca U OpAMHATa TOYKK Ha KOOPJAMHATHOMN
wiockoctd. Ilpumepsl rpaduxoB, 3agaHHbIX (Qopmyinamu. UTteHue rpa@ukoB peasbHBIX 3aBHCHUMOCTEH.
[Tonsatue Qynkuun. I'padux Qynkmun. CpoiictBa ¢yHkumid. Jluneiinas ¢ynkuus, e€ rpadux. ['papuk
¢Gyukimn y = [x|. [paduueckoe pelieHue TMHEWHBIX YPAaBHEHUI U CUCTEM JIMHEHHBIX YPABHEHUIA.

8 KJIACC

Yuciia v BLIYUCICHUA



KBagparueiii kopenb u3 uncina. [lorstue o6 upparmoHaibHOM yucie. JlecaTuunbie TpHOTUKEHUS
UppaluuoHanbHbIX uyHcel. CBoiicTBa apu(METHUYECKHX KBaJpaTHBIX KOpPHEM M UX TNpUMEHEHHE K
peoOpa30BaHUIO YUCIIOBBIX BbIPAXEHHUM U BHIYUCICHUSIM. [leiicTBUTENbHBIE YK CTIA.

Crenens c 11eIbIM TIOKa3ateneM u e€ cBoiicTBa. CTaHapTHas 3alKUCh YUCA.

AJireOpanyeckue BbIPpaKeHUst

KBanparHblii TpEXUIIEH, pa30KEHUE KBAAPATHOTO TPEXWICHA HA MHOKUTEIIH.

Anrebpanyeckasi poOb. OCHOBHOE CBOWMCTBO anreOpamdeckod npobu. CroskeHue, BBIYHMTAHUE,
YMHOKEHUE, JIeIeHre anredpandeckux apoodeil. ParinmonanbHbie BoIpaKEHUS U UX IPeoOpazoBaHue.

YpaBHeHHsI M HEPABEHCTBA

KBagparnoe ypaBHeHue, gopMysa KopHEH KBaapaTHOro ypaBHeHHs. Teopema Buera. Pemienue
YpaBHEHUI, CBOAAIIUXCS K IMHEHHBIM U KBaapaTHbIM. [Ipocreiinie qpoOHO-paliioHalbHbIE YPaBHEHHUS.

I'padmueckas wHTEpIpETAIUS YPABHEHHM C IBYMS TIEPEMEHHBIMUA M CUCTEM JTMHEHHBIX YpaBHEHUH C
JIBYMS IepeMeHHbIMU. [IprMepshl pellieHrs CUCTeM HETMHEWHBIX YPaBHEHUM ¢ IBYMSI IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 33724 alNreOpandecKum Crocooom.

UucnoBble HEpaBEeHCTBA M HUX CBoWcTBAa. HepaBeHCTBO ¢ OAHON NEepeMEeHHOW. PaBHOCMIBHOCTH
HepaBeHCTB. JIMHElHbIE HEpaBEHCTBA C OAHOUM IepeMeHHOH. CHUCTEMBbl JUHEHHBIX HEPABEHCTB C OJHOU
MePEMEHHOM.

DOYyHKIUH

[Tonstue ¢yukuuu. O6racTh omnpeAeneHUs U MHOXKECTBO 3HaueHuM (yHkiuu. CrnocoObl 3agaHus
GyHKIHH.

I'papux ynkmun. Yrenne coicTB (yHKuM 1o e€¢ rpaduky. Ilpumepsr rpadukoB (QyHKIHIA,
OTPaXKAIOIUX pealbHbIE MPOIECCHI.

DYHKIMY, OMHUCHIBAIOIINE TPSIMYI0 U OOpAaTHYIO MPOMOPIHUOHAIHHBIE 3aBUCUMOCTH, MX TpaQUKH.
OyHKIMU y = X2, y =x3, y = x, y=|x|. I'pacduueckoe pelieHne ypaBHESHU  CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia 1 BBIYHCICHUSA

ParonanbHbele 4Kcia, MppalMOHAIbHBIE YHUCIA, KOHEYHbIE M OECKOHEYHbIE AECATUYHBIE JPOOH.
MHOX€eCTBO JEUCTBUTENbHBIX YHCEN, JIEHCTBUTENIbHbIE 4KCIa KaKk OECKOHEYHbIE AECATUYHBIE IPOOH.
B3auMHO OJHO3HAa4YHOE COOTBETCTBHE MEXKIY MHOKECTBOM JICHCTBHUTENIBHBIX 4YHMCEI W KOOPAWMHATHOU
MIPSIMOM.

CpaBHeHUE 1eHCTBUTENBHBIX YUCell, apu(METUYECKUE IEHCTBUS C IeHCTBUTEIbHBIMU YHUCIAMH.

PazMepbl 00bEKTOB OKPYXKAIOLIET0 MUPA, AITUTEIBLHOCTh IPOLECCOB B OKPYKAIOIIEM MHUPE.

[TpubnuxEéHHOEe 3HAUE€HUE BEIMYUHBI, TOUYHOCTh NMpuOmxkeHus. Oxpyrienue uucen. Ilpukuaka u
OLICHKA PE3YJIbTATOB BBIYUCIICHUN.

YpaBHeHHS U HEPABEHCTBA

JInneiiHoe ypaBHeHHe. Pemenne ypaBHEHUH, CBOJSIIMXCS K JINHEWHBIM.

KBagparHoe ypaBHeHue. PemnieHue ypaBHEHMH, CBOASIIMXCA K KBaJpaTHbIM. bukBaapatHoe
ypaBHeHue. [IpuMepsl penieHrst ypaBHEHUN TPEThEW M YETBEPTOM CTEMEHEN Pa3IoKEHUEM HA MHOXKHUTEIH.

Pemenne npoOHO-palMOHAIbHBIX YpaBHEHUH. PellieHne TeKCTOBbBIX 3a/1a4 anreOpanyeckuM METOIOM.

VYpaBHeHHe C JIByMs NEPEMEHHBIMU U ero rpaduk. Pemienue cucreM AByX JMHEHHBIX YpaBHEHHH ¢
JIBYMs [IEpEMEHHBIMU. Perienne cucreM AByX YpaBHEHMI, OJHO U3 KOTOPBIX JIMHEWHOE, a APyroe — BTOpOr
creneHu. ['papuueckas HHTEpIpeTaLUsi CHCTEMBbl YPAaBHEHUH C IBYMS TIEPEMEHHBIMU.

Perienue TeKCTOBBIX 3aJau aNre0pandeckuM CriocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.



Pemienue nuHENHHBIX HEPABEHCTB C OJHOW MEpeMEHHOH. PemieHune cucteM JIMHEHHBIX HEPABEHCTB C
onHoW mepeMeHHOW. KBaaparHele HepaBeHcTBa. ['paduueckass WHTEpHpeTalysi HEPABEHCTB M CHUCTEM
HEPABECHCTB C ABYMsI IEPEMEHHBIMHU.

DyHKUNH

KBagparuunas ¢pynkuus, e€ rpaduk u coiicta. [lapabomna, kKoopauHATH BEpIIMHBI Mapadoibl, OCh
CUMMETpPUU TapadoJIbl.

Ipadukn dyskmmit: y = kx, y=kx + b, y =k/x, y = x3, y =\x, y = |x| , # ux cBoiicrsa.

YucaoBbIe MOCIEI0BATEILHOCTH H IIPOrPecCHH

[ToHsATHE YNCIIOBOM MOCIEN0BATEILHOCTH. 3a/laHue M10CIIEI0BaTEIbHOCTH PEKYPPEHTHOHN GopMytoii u
(hopmyII0ii n-TO WICHA.

Apudmernueckass u reomerpuueckas nporpeccud. PopMynbl n-TO 4ieHa apUPMETUYECKOH MU
TF€OMETPUYECKON IIPOTrPECCUM, CYMMBI IIEPBBIX 71 YJICHOB.

N300pakeHne 4wieHOB apu(METHYECKONH M T€OMETPHUECKON MPOTrpeccHil TOUKaMu Ha KOOPJMHATHON
IJ10CKOCTH. JIMHEHHBIN 1 3KCIIOHEHIIMANIbHBIN pocT. CI0KHBIE TPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOI'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUAA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4yHOCTHBIE pe3yJabTaThl OCBOECHUS MPOrpaMMbl yUeOHOI0 Kypca «AJredpay» xapakTepu3yrTCs:

1) naTproTn4yeckoe BOCIIUTAHUE:

MPOSBIICHUEM HMHTEpeca K NPONUIOMY M HACTOSIIEMY pPOCCHUICKOM MaTeMaTHKH, HEHHOCTHBIM
OTHOIIEHHEM K JIOCTH)KEHUSIM POCCUHCKHX MaTeMaTUKOB U POCCUUCKONM MaTeMaTU4YeCKOM IIKOJbI, K
MCIOJIb30BAHUIO ATUX JOCTHKEHHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxIaHCKoe U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJHEHHUIO 0053aHHOCTEH rpa)KIaHMHA U PEANU3aLUU €To MPaB, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHHIA, MPOLEAYP TPaXIaHCKOTO
obmiecTBa (HarmpuMep, BEIOOPHI, OIPOCHI), TOTOBHOCTBIO K 00CYXICHUIO 3TUYECKUX MPOOIIEM, CBI3aHHBIX C
[IPAaKTUYECKUM MPUMEHEHHWEM JIOCTH)KEHUM HAayKd, OCO3HAaHHMEM Ba)XXHOCTU MOPAJIbHO-ITHUECKUX
MIPUHIIMIIOB B ACSITETLHOCTH YY4EHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTaHOBKOM Ha aKTHMBHOE YydYacTHE€ B pEUICHUM NPAKTHYECKHX 3a/Jad MaTeMaTH4ecKOn
HAIMpPaBIEHHOCTH, OCO3HAHMEM Ba)KHOCTU MaTEMaTHYE€CKOro 00pa30BaHUS HAa MPOTSIKEHUU BCEH KU3HU IS
yCHemHoN npohecCUOHANBHON AECSITENbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHUN, OCO3HAHHBIM BBIOOPOM
U NOCTPOECHHUEM HUHAMBHUIYAJbHOM TpaeKTOpUU OOpa30BaHUS U >KU3HEHHBIX IIJIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 00IIECTBEHHBIX NOTPEOHOCTEN;

4) 3cTeTHYeCKoe BOCIUTAHME:

CIOCOOHOCTBIO K 3MOIMOHAJIBHOMY W 3CTETHYECKOMY BOCHPUATHIO MaTeMaTHMYECKHX OOBEKTOB,
3aJ1a4, pelIeHU !, pacCyKJACHHUM, YMEHHUIO BUIETh MAaTEMATUYECKNE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HEHHOCTH HAYYHOI 0 MO3HAHHUSA:

OpHEHTAaIel B JIEATETbHOCTH HAa COBPEMEHHYIO CHCTEMY HAayuyHBIX MpEACTaBIE€HUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS 4Y€JIOBEKa, MPUPOJAbI U OOILIeCTBa, MTOHUMAHUEM MAaTeMAaTUYECKON HayKu Kak
cdepbl YeIOBEYECKOH NeATeNbHOCTH, 3TAaloB €€ Pa3BUTUS M 3HAUMMOCTU JUIS Pa3BUTHUS IUBWIM3ALNH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKU W MaTeMaTHYeCKOM KyJIbTypoil KakK CpeACTBOM IO3HAHUS MHpA,
OBJIaJICHHEM MPOCTEHIIIMMH HaBbIKaMU UCCIIEIOBATEIbCKOMN 1€ATEIbHOCTH;

6) ¢usnueckoe BocnuTaHme, (POPpMHPOBAHHE KYJIBTYPHI 310POBbSi M 3MOIHOHAJIBLHOIO
Os1aromosty4ms:

TOTOBHOCTBIO TIPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HMHTEpEcax CBOEr0 3[0pPOBbS, BEACHMUS
3JI0pOBOT0O 00pa3a *U3HH (370pOBOE MHUTAaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHH U OTIbIXA, PEryisapHas
¢u3nyeckas akTHUBHOCTH), CHOPMUPOBAHHOCTHIO HaBblKa pe(IeKcHH, NpU3HAHHEM CBOEro IipaBa Ha
OLIMOKY M TaKOTO K€ MpaBa JIPyroro 4eloBeKa;

7) 3K0JI0ruYecKoe BOCIIUTAHME:

OpHUEHTAalllel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHWM JJIs pelIeHus 3a7a4d B 001acTh COXPaHHOCTH
OKpY>Karollel cpeibl, INIaHUPOBAHUSI TIOCTYNKOB M OILIEHKH UX BO3MOKHBIX MOCIEACTBHH AJIsl OKpYXKarolien
Cpenbl, 0CO3HAaHUEM ITI00ATBHOTO XapaKkTepa SKOJOTHUECKUX MPOoOIeM U MyTel ux perieHus;

8) aganTanus K N3MEHAIIMMCS YCIOBHAM COLHAILHOH M IPUPOAHON Cpelbl:

TOTOBHOCTBIO K [JEHCTBUSIM B YCIOBUSAX HEONPEIEIEHHOCTH, IOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO AESATEIbHOCTb, B TOM UHCIIE YMEHHUE YUUTBhCA y APYTUX JIOACH,
MpUOOpPETaTh B COBMECTHOM JIeATEIbHOCTH HOBbIE 3HAHMSI, HABBIKM U KOMIIETEHIIMU U3 OIbITa IPYTHX;

HEe00X0IMMOCThIO B ()OPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4YHcie (OPMYyIHPOBATh UAEU, MOHATUS,
rUNoTe3bl 00 00BEKTaX U SBJICHUSAX, B TOM YHCIIE pPaHEEe HEU3BECTHBIX, OCO3HABATH 1e(DUIIUTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEH, IIJIAHUPOBATH CBOE Pa3BUTHE;



CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYalMIO, BOCHPUHHMATH CTPECCOBYIO CHUTYallMI0 Kak
BBI30B, TPEOYIOMINI KOHTPMEDP, KOPPEKTUPOBATh NMPUHUMAEMbIe PEIIeHUs U ACUCTBUS, (GOPMYIUPOBATH U
OLICHHUBATh PUCKU U MOCIEACTBHS, POPMHUPOBATH OIIBIT.

METAINPEIJMETHBIE PE3YJIbTATBI
ITo3naBaTenbHbIC YHHBepPCAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble JJoruuyeckue AelicTBUA:

BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC NMPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB, MOHATHI,
OTHOWICHUHA MEXIY TNOHATHUAMH, (OPMYIHPOBATH OIpPEIEICHUS TOHATHHA, YCTaHABIMBATbH
CYIIECTBEHHBIN NMPHU3HAK KIACCU(PUKAIMHM, OCHOBAHUS JJs1 OO0OOLICHHS U CPAaBHEHHS, KPUTEPHUU
IIPOBOJMMOIO aHAJIN3a;

BOCIIPUHMMATh, (OPMYJIUPOBaTH M  NPeoOpa3oOBbIBATH  CYKACHUSA: YTBEPAUTEIbHBIE U
OTpHULaTENbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIATh MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTHBOpEUMs B (akTax, JaHHBIX,
HAOJIOACHUSAX W YTBEPXKICHHSAX, NMpPEJIarath KPUTEPUH IS BBIABICHHS 3aKOHOMEPHOCTEH u
IIPOTUBOPEYU;

JIeJIaTh  BBIBOJBI C MHCIIOJNIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKIYECHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

pa3buparh JI0Ka3aTesIbCTBA MAaTeMaTHUECKUX YTBEPKACHUH (IpsMble M OT IPOTUBHOIO),
IIPOBOJIUTH CAaMOCTOSITEIIbHO HECIIOKHBIE JI0KA3aTeIbCTBA MAaTEMaTHUECKUX (DAaKTOB, BBICTPAUBATh
apryMEHTalMIoO, TPUBOJIUTH TPUMEPHl W KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
pacCyXIcHHUs,

BbIOMpATh crnoco0 perieHus y4eOHOW 3agauu (CpaBHMBATh HECKOJBKO BAapHAHTOB pEILEHMUS,
BbIOMpaTh HanOoJIee MOAXOAAIIMNA ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Bba3oBble ucciaenoBaTelbCcKue AeiiCTBUS:

UCIOJb30BaTh BOMNPOCHl Kak MCCJIEI0BATENbCKMM HMHCTPYMEHT IO3HaHUA, (HOpMyIHpoBaTh
BONPOCHI, (UKCUPYIOIIUE TPOTUBOPEUNE, POOIEMY, CAMOCTOATENIBHO YCTaHABINBATH HCKOMOE U
JaHHOE, POPMUPOBATH THIIOTE3Y, APT'YMEHTUPOBATh CBOIO MO3UIUIO, MHEHHE;

MPOBOJIUTH MO CAMOCTOSITEIHO COCTABJICHHOMY IIJIaHYy HECIOXKHBIA SKCIIEPUMEHT, HEeOOJbIloe
UCCIIE/IOBAaHUE MO0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHYecKoro OOBEeKTa, 3aBHCUMOCTEM
00BEKTOB MEXTY CO00ii;

CaMOCTOSITENIbHO (hopMyIHpoBaTh OOOOIIEHHS U BBIBOABI 10 pe3ysbTaTaM MpPOBEAEHHOTO
HaAOJIOCHNUS, UCCIEIOBAaHUS, OLICHUBATh JOCTOBEPHOCTH IMOJYYEHHBIX PE3yJIbTaTOB, BBIBOJIOB U
0000I1IeHMI;

MIPOTHO3UPOBATh BO3MOXHOE pa3BUTHE MpOIEcca, a TAK)KE BBLABUraTh IMPEANOJIOKEHUS O €ro
Pa3BUTUH B HOBBIX YCIJIOBUSIX.

Padora ¢ unopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh U U30BITOYHOCTh HH(POPMAIINH, TAaHHBIX, HEOOXOAUMBIX ISl PEIICHHUS
3a/1a4u;

BBIOMpATh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MHPOPMAIMIO Pa3IUYHBIX
BUJIOB ¥ (JOPM MpeACTaBICHUS;

BbIOMpaTh opMy MpencTaBiIeHHs] HHPOPMALMKU U WIIIOCTPUPOBATh pellaeMble 3a/1adll CXeMaMH,
TuarpaMMamu, HTHOU rpauKoi U UX KOMOMHAITUSIMU;

OLICHUBATh HAJAEKHOCTh WHPOPMAIMM MO KPUTEPHUSM, TMPEHJIOKCHHBIM YYHUTEIEM WIIH
cOpMYIUPOBaHHBIM CAMOCTOSTEIHHO.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbI€e JeiicTBUS:



BOCIIPUHUMATH U (DOPMYIIHPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSMHU U LETSIMU OOIICHHS,
SICHO, TOYHO, TPAMOTHO BBIP2)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MHUCHMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUSI 110 XO/1y PELIeHHUs 33/1a4i, KOMMEHTHPOBATh MOJIyY€HHBIH Pe3ybTaT;

B XO/JI¢ 00CYXKJI€HUs 33J]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TeMBbI, IPOOJIEMBI, periacMoit
3a/la4yM, BBICKA3bIBATh WJICH, HAICJICHHBIC HA MOWCK PEIICHHSI, COMOCTABIISITh CBOU CYXICHHS C
CYXKICHUSIMH JPYTHX YYaCTHHUKOB JHaliora, OOHApY:KMUBATh Pa3MuUe U CXOACTBO IO3UIIMMA, B
KOPPEKTHOI opMe GopMyTUpOBaTh Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

MPEJCTaBIATh  PE3YNbTAaThl PEUICHUS 3a/Jayd, OJKCICPUMEHTa, WCCIEAOBaHUs, IPOCKTa,
CaMOCTOSITENILHO BBHIOMPATh OpMAT BBICTYIUICHUS C YYETOM 3a/1ad Mpe3eHTAINH U 0COOSHHOCTEH
ayTUTOPHH;

MMOHUMATh M UCTOIH30BaTh MPEUMYIIIECTBA KOMAHIHON U WHANBUIYAIBHON pabOTHI MPU PEIICHUN
y4eOHBIX MAaTEeMaTHYECKUX 3a]1aY;

MPUHUMATH 1[IeJh COBMECTHOM JEATEIhHOCTH, IUIAHUPOBATH OPTAaHHU3AIMI0 COBMECTHOUN padOTHI,
pacmpeneNaTh BUIbI padoT, JOTOBApUBATHCS, 00CYKIATh MPOIECC U PE3yIbTaT paboThI, 00001IaTh
MHEHHS HECKOJILKUX JTIOJICH;

y4acTBOBaTh B IPYMIOBLIX opMax paboTsl (00CykaeHus, 0OMEH MHEHUSMHU, MO3TOBBIE IITYPMBI
U JIPYTHEC), BBIIOJHATH CBOK YacTh PAaOOTHl M KOOPJAMHUPOBATH CBOM ACHCTBHS C JIPYTHMH
qJICHaMU KOMAH/IbI, OIIEHWBATh KAa4eCTBO CBOETO BKJIAQJa B OOIMUU MPOAYKT IO KPHTCPHUSM,
c(hOpMYyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHbIE YHHBepPCAJIbHbIE yUeOHbIe IeiicTBUS
Camoopranuszaums:

CaMOCTOSITEJILHO COCTABJISITh IJIaH, AJITOPUTM pEIICHUs 3a/1a4M (UM €ro 4acTh), BBIOUpATh CIOCO0
pelieHns ¢ y4éTOM UMEIOUINXCA PEeCypCcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBaTh U
KOPPEKTHPOBATh BapUAHTHI pellIeHuil ¢ y4ETOM HOBOW HH(pOpMALIUH.

CﬂMOKOHTpOJ’[L, 3MOLNOHAJIbHBIA HHTEJLJIEKT:

BIAJETh CIIOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTPOJS IpoLecca M pe3yiapTara peLICHHs
MaTeMaTHUYECKOH 3a7auu;

MPEBUJIETh TPYAHOCTH, KOTOPbIE MOT'YT BOZHUKHYTh IIPHU PELICHUH 33]ja4ul, BHOCUTh KOPPEKTUBbI
B JIEATENbHOCTh HA OCHOBE HOBBIX OOCTOSITENICTB, HAWJEHHBIX OHIMOOK, BBISBICHHBIX
TPYIHOCTEN;

OLICHMBATh COOTBETCTBHUE pe3yJbTaTa JESATENbHOCTH MOCTABJIEHHON 1I€JIM U YCIOBUSIM, OOBACHATH
NPUYMHBl  JOCTMXKEHHUS WM HEJOCTH)KEHHUs IeJId, HAaXOJWTh OLIMOKY, JaBaTh OLIEHKY
MPUOOPETEHHOMY OIIBITY.

NPEJMETHBIE PE3YJIbTATbBI
K koHIty 00yuenus B 7 Kjacce 00y4aroImuics MOIyduT CaeIyIoIue NpeIMETHbIC Pe3yIbTaThl:

YUn

CJIa 1 BBIYUCJICHUA

BoinonHsATh, coyerast yCTHbIE U TUChbMEHHBIE TPUEMBI, apupMETHUIECKHE TEUCTBUS C pallMOHATbHBIMU

YHUCIIaMMU.

HaxomuTh 3HaueHHs YHCIOBBIX BBIPAKEHUN, NPUMEHATh pPAa3HOOOpas3HbIE CIOCOOBI W MPUEMBI

BBIUHCIICHHS 3HAUEHUN APOOHBIX BBIPAXKEHUM, COIepKalUX OOBIKHOBEHHbBIE U IECATUYHBIE IPOOH.

[lepexoauTb OT OAHON (OPMBI 3aMUCH YUCENl K JpYyroil (mpeoOpa3oBbIBaTh NECATUYHYIO ApoOb B

OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO IECATHUHYIO JpO0B).

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA.

OxpyryisTh ynca.

BhINOMHATE NPUKUAKY U OLICHKY pe3yJIbTaTa BHIYMCICHUH, OLIEHKY 3HAY€HUHN YMCIIOBBIX BBIPAKEHUM.

BremonasaTe ,I[eﬁCTBPIH CO CTCIICHAMHU C HATYpaJlbHBIMU IMOKA3aTCIIAMU.

HpI/IMeHHTB IMPU3HAKH ACTIUMOCTH, Pa3IOKCHUC HA MHOXXHUTECIIN HATYPAJIbHBIX YHUCCII.



Pemarp  mpakTUKO-OpMEHTHPOBAHHBIE  3aJauyd, CBA3aHHbIE C  OTHOIIEHHWEM  BEJIHMYUH,
MPOMOPLHUOHATBHOCTBIO BEJIMYUH, MPOLIEHTAMU, HHTEPIIPETUPOBATh PE3yIbTAaThl PEUICHHS 3a7au ¢ y4ETOM
OTrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU PacCMaTPUBAEMBIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHs

Hcnonp30Bath anredpanveckyro TEPMUHOJIOTUIO M CUMBOJIUKY, IPUMEHSTH €€ B MPOIECCe OCBOCHUS
yueOHOTo MaTepuania.

HaxonuTs 3HaueHMst OyKBEHHBIX BBIPKEHHUH MPH 33JJaHHBIX 3HAUYCHUSIX IEPEMECHHBIX.

BoinonusaTe npeoOpa3oBaHus 1EJI0T0 BBIPaKEHHUSI B MHOTOWIEH MPUBEACHUEM MOJOOHBIX ClIaraeMbiXx,
PacKpbITHEM CKOOOK.

BbInonHATE yMHOXKEHHE OJHOWIEHAa HAa MHOTOYIEH M MHOTOWIeHAa Ha MHOTOYWIEH, MPUMEHSTh
(dbopMyIibl KBaZpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCyIiecTBIATh pa3yioKeHNEe MHOTOWICHOB HA MHOYKHUTEJH C MTOMOIIBIO BEIHECEHHS 32 CKOOKH 00IIIero
MHOYHTEJIS], TPYNITUPOBKU CJIaraeMBbIX, IPUMEHEHHS (POPMYIT COKPAIIEHHOTO YMHOXKCHHUS.

[IpumensaTh npeoOpa3oBaHUs MHOTOUYJIEHOB JUIS DPELIEHUS PA3NIMYHBIX 3aJad M3 MaTeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 pEabHON IIPAKTUKH.

Hcnonb3oBaTh CBOWCTBA CTEMEHEW C HATypajJbHBIMU [OKa3aTeIsIMU MJid NpeoOpa3oBaHUs
BBIPAYKECHHUIA.

YpaBHeHNsI 1 HEPABEHCTBA

Pemarp nuHeiiHbIe ypaBHEHHUS C OJHOM MEepeMEHHOW, MPUMEHss MpaBHiia Mepexoja OT UCXOIHOTO
YpaBHEHHUS K paBHOCUIIbHOMY eMy. [IpoBepsTh, SBIISE€TCS 1M YUCIIO KOPHEM YpaBHEHUS.

[TpumensTh rpaduyeckre METObI P PEIICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[lonOupars npumepsl mHap YKUCEN, SBISIOLMXCA PELICHUEM JMHEHMHOro YpaBHEHHS C JABYMS
[IEPEMEHHBIMH.

Crpouth B KOOPAMHATHOM IUIOCKOCTH TIpaUK JHMHEWHOTO YypaBHEHHS C JIByMS IEPEMEHHBIMH,
MOJIb3YACH TPaUKOM, IPUBOAUTH MPUMEPHI PEIICHUS YPABHEHUS.

Pemath cucteMbl IBYX TMHEWHBIX YpaBHEHUH C IBYMS IIEpEMEHHBIMU, B TOM YHCIIe TpadUIeCcKH.

CocraBnsATh M pemaTh JMHEMHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX YPaBHEHHMM IO YCIOBHIO
3aJ1a4M, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4X MTOJIyYE€HHBIN pe3yJIbTaT.

DOyHKIUH

N300paxaTh Ha KOOPAMHATHOMN MPSMOM TOUKH, COOTBETCTBYIOLIME 3a/JaHHBIM KOOpJIMHATaM, Jy4H,
OTPE3KH, MHTEPBAJIbI, 3aMIMCHIBATh YUCIOBbIE IPOMEKYTKHU Ha aIreOpanyecKoM si3bIKe.

OTtmeudaTh B KOOPAMHATHON IUIOCKOCTH TOYKM [0 3aJ@aHHBIM KOOpAMHATaM, CTPOUTh TIpaduku
TUHEUHBIX QyHKIU. CTpouTh rpaduk GyHKIMU y = [X|.

OnwuchIBaTh ¢ MOMOIIBIO (PYHKIMI M3BECTHBIE 3aBUCUMOCTH MEXAY BEIMYMHAMU: CKOPOCTb, BpeMs,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTD, IPOU3BOAUTENBHOCTD, BpeMs, 00bEM paboThI.

HaxoauTs 3HaueHune GyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumare rTpaduueckuii crmoco® MpeacTaBiIeHUs ¢ aHanu3a WHPOPMAIMKM, U3BIEKaTh U
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPapUKOB peaIbHbIX MPOLECCOB U 3aBUCUMOCTEH.

K xonIty 06yuenus B 8 kijiacce 00y4Jaromuics MoxyquT CICAYIONME TPEIMETHBIC PE3YJIbTATHI:

Yucsia 1 BbIYUCICHUSA

Hcnonbs3oBaTh HayanbHbIE MPEICTABICHHUS O MHOXKECTBE ICHCTBUTEIBHBIX YHCEN ISl CPaBHEHUS,
OKPYTJICHUS ¥ BBIYUCIICHUH, H300pakaTh ACHCTBUTEIbHBIC YHCIA TOYKAMH Ha KOOPIUHATHON MPSIMOI.

[IpumensTh TOHATHE apUPMETHYECKOTO KBAJpaTHOTO KOPHs, HAXOAWUTh KBaJpaTHBIE KOPHH,
UCTOJNB3Yysl MpHU HEOOXOAMMOCTH KaJbKYJSATOpP, BBIMOJHATH MpeoOpa3oBaHUS BBIPAKEHHUH, COIEpIKallux
KBaJIpaTHbIE KOPHH, UCTIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30Bath 3anucy OONBIIMX U MaJbIX YHUCET C TOMOIIbIO JECATHUUHBIX Ipo0eil u cTeneHel uncia
10.

AnredOpanyeckue BbIpasKeHUsI



[IpuMeHATh MOHATHE CTENEHU C IEJIbIM IOKAa3aTeleM, BBINOIHATh MPeoOpa3oBaHUs BbIPAXKEHUH,
COJIEPIKAIMX CTEIICHH C LEJIBIM IT0KA3aTEIEM.

BBINONHATE TOXKAECTBEHHbIE NPEOOpa30BaHMs PALMOHAIBHBIX BBIPAKEHUM Ha OCHOBE IpaBUII
JEHCTBUI HAJl MHOTOYWICHAMH U allreOpandecKuMH IPOOsMHU.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIH.

[TpumeHsaTH IPeoOpa30BaHMsI BRIPAKEHHH ISl PEHICHUS PA3JIMUYHbIX 3a]1a4 U3 MaTeMaTHKH, CMEXHbIX
IIPEAMETOB, U3 PEAILHOM IIPAKTUKH.

YpaBHeHHsI 1 HEPABEHCTBA

Pemarp nuHEHHbIE, KBaJpaTHbIC YpPAaBHEHUS M pPalMOHAIbHBIC YPABHEHUS, CBOISIIMECS K HHM,
CUCTEMBI JIByX YPABHEHHMH C ABYMs IIEPEMEHHBIMHU.

[IpoBoguThs mpocCTEHIIME HCCIECNOBAaHMS YPABHEHMM M CUCTEM YPAaBHEHHH, B TOM 4HCIE C
IpPUMEHEHHEM TpaHUuecKuX MpeACTaBlIeHUN (yCTaHaBIMBAaTh, HMEET JIM YypaBHEHHWE WM CHCTEMa
YpaBHEHU PEILIEHUs, €CIIU UMEET, TO CKOJIBbKO, U ITPOYEE).

[lepexonuth OT ciOBECHOW (OPMYIUPOBKHM 3aJaud K €€ anredpanyeckoil MoOJEIH € IMOMOIIbIO
COCTABJICHMSI YPAaBHEHMUS WM CUCTEMBbl YPAaBHEHWH, MHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4M [TOJIyYE€HHBIN pe3yJIbTar.

IIpumeHsTh CBOWMCTBA 4YHMCIOBBIX HEPABEHCTB [UIsl CPAaBHEHHUA, OLICHKH, pellaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOW NEPEeMEHHOM M HX CHCTEMBI, J1aBaThb I'paUuecKyr0 WIUIIOCTPALMI0 MHOXKECTBA
pELIEeHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUH

[lonnMaTh W WCHONB30BaTh (YHKIMOHAIBHBIE IOHATHS W S3BIK (TEPMUHBI, CHMBOJIMYECKHE
0003HAYCHHMST), ONPEEIIATh 3HAUCHNE (DYHKIIUH 110 3HAUYECHHUIO apryMEHTa, ONpPEesiTh CBOWCTBA (PyHKIHH
o e€ rpaduky.

Crpouts rpaduKu 31€eMEHTapHbIX PYHKINN BUA:

y=k/x,y=x2,y=x3,y=[x|,y= VX, OMICHIBATH CBOMCTBA YHCIOBOM ¢byHKIMHK 10 e€ rpaduKy.

K koHIly 00yueHus B 9 kj1acce 00y4aroImuiics MoIyduT caelyromue NpeIMeTHbIE Pe3yIbTaThl:

Yuciia 1 BbIYHCTICHUSA

CpaBHUBaTh ¥ YNOPSAJOYMBATh PALIMOHAIBHBIE U UPPALMOHAIIBHBIE YHCIIA.

BoinonuaTe apudmernueckue AeUCTBUS ¢ pallMOHAIBHBIMU YHCIaMH, COUYETasl yCTHBIE U MHCbMEHHBIE
MIPUEMBI, BBIITOIHATH BEIYUCICHUS C HPPAMOHAIIBHBIMUA YU CIIaAMHU.

Haxonute 3HaueHUs CTENEHEH € LEIbIMU NOKA3aTesIMU M KOPHEW, BBIYUCIIATh 3HAYECHUS YHCIOBBIX
BBIPa)KCHU.

OKpyryTh JOEHCTBUTENBHBIE 4YHCJIA, BBIIOJHATH NPUKUAKY pe3yjibTaTa BBIYUCICHHUH, OLIEHKY
YHUCJIOBBIX BBIPAKEHUM.

YpaBHeHNS U HEPABEHCTBA

Pemrare nuHelHbIe U KBaJpaTHbIE YpaBHEHUs, YPaBHEHUS, CBOJSAIINECS K HUM, IPOCTEHUIINE IPOOHO-
paloOHaIbHBIE YPABHEHUS.

Pemrate cuctemsl IByX JTMHEHHBIX YPABHEHUN C IBYMs IEPEMEHHBIMU U CHUCTEMBI IBYX YPaBHEHUH, B
KOTOPBIX OJTHO YPaBHEHHE HE SIBIIAECTCS JINHEUHBIM.

Pemarp TekcTOBBIE 3amauM anreOpanueckuM CIOCOOOM C TOMOIIBIO COCTaBICHHUS YpaBHEHUS WIH
CUCTEMBI IBYX YPAaBHEHMM C IBYMs IIEPEMEHHBIMU.

[IpoBoauTh NpPOCTEHIIME WCCIECAOBAaHUS YPABHEHUHM M CHCTEM YPAaBHEHUN, B TOM 4HCIE C
IpPUMEHEHHEM TpapHUuecKuX MpeACTaBIeHUH (yCTaHaBIMBaTh, HMEET JIM YypaBHEHHE WJIM CHCTEMa
YPaBHEHUH PELIEHUS, €CIIM UMEET, TO CKOJIBKO, U IIPOYEe).

Pemrare nuHeliHbIE HEpaBEHCTBA, KBAaJpaTHbIE HEPAaBEHCTBA, M300pakaTh PELICHHWE HEPAaBEHCTB HA
YKCIIOBOU MPSIMOM, 3aIIUCHIBATH PEIICHUE C IIOMOILIBIO CHMBOJIOB.



Pemate cucTeMbl JMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOIINE KBaJIpaTHOE
HEPaBEHCTBO, M300pakaTh pEIICHUE CUCTEMbl HEPABCHCTB HA YMCIIOBOM NMPSMOM, 3alUCHIBATh PEIICHUE C
MTOMOIIIbIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPH PEIICHUH PA3IMYHBIX 33]1a4.

DyHKUMH

Pacrio3naBath (yHKIMM HW3YYCHHBIX BUAOB. [lOKa3bIBaTh CXEMATHYECKH pACIOJOKEHUE Ha
KOOPJIMHATHOM TUIOCKOCTH rpadukoB PyHKIMiA BUna: y = kx, y=kx + b, y=k/x, y=ax2 + bx + ¢, y=x3,y
=vx, y= |x|, B 3aBHCHMOCTH OT 3HAaYEHHI KOI(PPHUIIMEHTOB, OMUCHIBATH CBOUCTBA (DYHKIIHIA.

Ctpouth W Hm300pakaTh CXEMaTHYECKU TpadUKW KBaIpPATHYHBIX (YHKIIMH, OMHMCHIBATH CBOMCTBA
KBaJpaTUYHBIX PYHKIUH 10 UX TpaduKam.

Pacmo3naBath kBagpaTHUHy0 QYHKIHIO 110 (GOpMYIIe, TIPUBOJIUTH MPUMEPHI KBaJAPATUUHBIX (PYHKITUH
U3 pealIbHOM KU3HH, (PU3UKH, TECOMETPHH.

YucnoBblie NOCT€10BATEIHLHOCTH U MPOrPeccun

Pacrio3naBath apu(pMETHIECKYIO H TEOMETPUYECKYIO ITPOTPECCHU TIPH PA3HBIX CIIOCO0aX 3aaHHUS.

BBIIONTHATE  BBIYHMCICHUS C HKCIOJNB30BaHWEM (GopMya n-ro wieHa apu@METHYECKOd U
reOMETPUUYECKOI MPOrpeccHii, CyMMbI MIEPBHIX N YJICHOB.

N3o0paxkaTs 4ieHbl MOCIEA0BATEIIBHOCTH TOYKAMU Ha KOOPJIMHATHON TIJIOCKOCTH.

Pemate 3amaum, CB3aHHBIC C YHCIOBBIMU ITOCJICI0BATEILHOCTSAMH, B TOM YUCIIC 33J]a4l U3 PeaIbHON
KHU3HU (C UCMOJIb30BaHUEM KaIbKYIATOPA, U(PPOBBIX TEXHOIOTHIA).

TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KonuyecTBo 4yacoB DJIeKTPOHHBIE
Ne | HammeHoBaHMe pa3iesioB U TeM K n (uudposbie)
/I | MporpaMMsbl Bcero 06H TPOALHBIE %aKTquCK“e o0pa3oBaTeJbHbIE
padoThI padoThI pecypeI
1 Uuca 1 BEIYUCIICHUS. 25 1 bubnuoreka IIOK
PanmonanbHbie ynciaa https://m.edsoo.ru/7f415b90
bubmmoreka LIOK
2 Anre0pandeckue BhIpaXKeHHS 27 1 https://m.edsoo.ru/7f415b90
bubmmoreka LIOK
3 YpaBHCHI Il HepaBeHcTBa 20 ! https://m.edsoo.ru/7f415b90
4 Koopnunats! u rpaduky. 24 1 bubnuoreka LJOK
OyHKINUU https://m.edsoo.ru/7f415b90
bubmuoreka LIOK
5 Tosropemne it obobuwerne 6 ! https:/m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
[MPOI'PAMME
8 KUIIACC
KoanyecTBo yacoB 9J]eKTp0}[H[)[e
Ne  HammeHoBaHMe pa3fesioB U TeM K .
1/n | mporpamMmb: Beero  KOHTpOILHBIE pakTuueckue  (uupposbie)
padoTsI padoTnI o0pa3oBaTe/IbHbIE
pecypcsbl
1 Yucna v BIYUCICHUS. 15 bu6nmoreka IJOK
KBanpaTssle KopHH https://m.edsoo.ru/7f417af8
2 Uucna u Beruucienus. CTeneHs ¢ 7 bubmmoreka [IOK
LEJILIM IOKa3aTelIEM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbIpaXKeHUS. 5 1 Bu6mmoreka [TOK
KBanpatuelii TpéxwieH https://m.edsoo.ru/7f417af8
4 Anrebpandeckue BbIpaKeHUSI. 15 1 Bubmmoreka [TOK
Anrebpandeckast 1poOb https://m.edsoo.ru/7f417af8




5 YpaBHEHUS U HEPaBEHCTBA. 15 1 Bbubmmnoreka [JOK
KBanpatneie ypaBHEHUS https://m.edsoo.ru/7f417af8
6 YpaBHEHHUS 1 HEPABEHCTBA. 13 bubmmoteka [JOK
Cucremsl ypaBHEHHHA https://m.edsoo.ru/7f417af8
7 YpaBHEHHUS 1 HEPABEHCTBA. 12 1 bubmoteka [JOK
HepaBenctaa https://m.edsoo.ru/7f417af8
bu6nmoreka IJOK
8 DymKHH. OCHOBHEIC NOHATHS > https://m.edsoo.ru/7f417af8
bubmuoreka LIOK
? Dymxun. ucnossie dyrKim ? https://m.edsoo.ru/7f417af8
bubmuoteka LIOK
10 TlosTopenne u 0bobmenue 6 2 https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOI'PAMME
9 KJIACC
N KoauuecTBo 4acoB DJIeKTPOHHbIE
] HanMeHoBaHue pa3je/ioB U TeM (uupoBbie)
n/m  mporpamMmsl Bcero KO;ITpOJ‘lebIe H%aKanecxne 06p a? OBATENLHEIE
padoThI padoTsI pecypesI
1 Yucna 1 BEIYUCIICHUS. 9 bubmuoreka LIOK
JelicTBUTEIBHBIC YHCTA https://m.edsoo.ru/7f419d08
) YpaBHEHUS U HEPABCHCTBA. 14 1 Bubnunoreka [IOK
YpaBHEeHHS C OJTHOW TIepeMEeHHON https://m.edsoo.ru/7f419d08
3 YpaBHEHUS U HEPABEHCTBA. 14 1 bubnunoreka [IOK
Cucrembl ypaBHEHHHA https://m.edsoo.ru/7f419d08
4 VYpaBHEHUS U HEPAaBEHCTBA. 16 1 Bub6imoreka [IOK
Hepagsencrta https://m.edsoo.ru/7f419d08
bubmoteka [IOK
5 ymium 16 ! https://m.edsoo.ru/7f419d08
bubmoTeka [IOK
6 Yuc1oBbIE OCIEN0BATENBHOCTH 15 1 https://m.edso0o.ru/7£419d08
7 [ToBTOpenue, 0606MICHNE, 18 1 bubmuorexa LIOK
CHCTEeMaTH3aIMsI 3HAaHUI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOI'PAMME

MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOH
OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

7 KIIACC
Kon . .
HpoBepsIeMOro IIpoBepsieMble IpeAMETHBIE Pe3yJIbTAThl OCBOEHHUSI OCHOBHOI 00pa3oBaTeJbLHOM
NporpaMMbl OCHOBHOI'O 00111ero 00pa3oBaHus
pe3yabTarta
1 Yucta 1 BEIYUCIICHUS
11 BeimonHsaTh, codeTas yCTHbIE H TNHCHMEHHBIE MPHUEMBI, apUPMETHUECKUE JCUCTBUSA C
paIMOHAIBHBIMH YUCIIAMU
Haxoauth 3Ha4eHWs YKMCIOBBIX BBIPOKEHHUH, MPUMEHSTH Pa3HOOOpPA3HbIC CIIOCOOBI M MPHEMBI
1.2 BBIYUCIICHHUS 3HAYCHWH JPOOHBIX BBIPAKEHUH, COAEpKAIIUX OOBIKHOBEHHBIC U JICCATHYHBIC
apobu
[epexomuTh OT O HON (POPMBI 3aMKCH YUCEI K APYroi (IPeoOpa3oBhIBATH JICCATHUHYIO APOOb B
1.3 OOBIKHOBEHHYI0, OOBIKHOBCHHYIO B JCCSITUYHYIO, B YAaCTHOCTH, B OCCKOHCUHYIO JECATHYHYIO
IIpOoOh)
1.4 CpaBHUBaTh U YHOPSIOYMBATH PAITHOHAIBHBIC YHCTIA
1.5 OKpyryTh yncia




BrimonHsTh NPpUKUIKY W OLCHKY pe3yJjibTaTa BBIHHCHCHHﬁ, OIICHKY 3HAYCHUH YMCJIOBBIX

1.6 BbIpakK€HUM. BBITIOIHATE AEMCTBUSI CO CTENEHSAMHU C HAaTypaibHBIMU MTOKa3aTeIsIMU
1.7 IIpMeHATh IPU3HAKY JEIUMOCTH, PA3JI0KEHUE HA MHOXKHUTEIIN HATYPaIbHBIX YHCET
Pemarp npakTHKO-OPUEHTHMPOBAaHHBIE 3a/adyl, CBS3aHHBIE C OTHOUIEHHEM  BEJIWYMH,
1.8 MIPOMOPIIMOHATIBHOCTBIO BEJIMYHH, POLICHTAMH, HHTEPIPETUPOBATh PE3YNIBTAThl PEIICHHS 3a1ad
¢ y4€TOM OrpaHMYEHNH, CBA3aHHBIX CO CBOMCTBAMHU pPacCMaTPUBAEMbIX OOBEKTOB
2 AnreOpandecKue BhIPpaKEHUS
21 Hcnonp3oBaTh anreOpandeckyr0 TEPMUHOJOTHMIO M CHMBOJMKY, NPHUMEHATH €€ B Ipolecce
' OCBOCHUS Y4eOHOTO MaTepHrasa
2.2 Haxonuts 3Ha4eHus1 OyKBEHHBIX BBIPKEHUH IIPU 331aHHBIX 3HAYEHHUSX IEPEMEHHbIX
23 BeimonHATe mpeoOpa3oBaHUs LEIOr0 BBIPAXKEHHS B MHOIOYIEH IIPHUBEACHUEM IOXOOHBIX
ClIaraeMbIX, PACKPBITHEM CKOOOK
24 BBINONHATE YMHOXKEHHE OJHOWICHA HA MHOTOWIEH M MHOTOYICHA HA MHOTOYICH, TPUMEHSTH
(dhopMyInbI KBagpaTa CyMMBI U KBaJIpaTa pa3HOCTH
OcCyIIeCTBIATh Pa3ioKEHHE MHOTOWICHOB HA MHOMKHUTEIHM C TOMOIIBIO BBIHECEHHUS 32 CKOOKH
2.5 OOIIEro MHOXHTENS, TPYNIUPOBKH ClIaraeMblX, NPUMEHEHHS (QOPMYNl COKpalEHHOTO
YMHOXEHHS
26 [Ipumenste npeobpa3oBaHUs MHOFOYICHOB [UIS PEICHHS PaslMiHBIX 3a7aq M3 MATeMAaTHKH,
CMEKHBIX IPEMETOB, U3 pEaIbHON NPaKTUKU
27 I/ICHOHLSOBVaTL CBOICTBa CTemeHel ¢ HaTypalbHBIMH IIOKa3aTesIMH JUIsl MPeoOpa3oBaHUs
BBIpaXXeHUN
3 YpaBHEHUS U HEPABEHCTBA
Pewate nuHeWHbIE ypaBHEHUs C OJHOM MEPEMEHHOM, NpHUMEHss MpaBuia Iepexofa OT
3.1 WCXOJHOTO YypaBHEHHs K paBHOCWIBHOMY eMmy. IIpoBepsTh, sBIS€TCS JM YHUCIO KOpPHEM
ypaBHEHUs
3.2 [TpumensTh rpaduyeckre METO bl IPH PEIICHUHN JIMHEWHBIX YPABHEHUH B UX CHCTEM
33 [lonGupare mpuMepsl Map 4YHCEN, SBISIOMMXCS pEHIeHHeM JHUHEWHOTO YpaBHEHHMS C JABYMS
MepeMEeHHBIMU
34 CTpouTh B KOOPJIWUHATHON IUIOCKOCTH TpadUK JIMHEHHOTO YpaBHEHHs C JABYMS NEPEMEHHBIMU;
' MOJIB3YACH IpauKOM, MPUBOIUTH NIPUMEPHI PELICHUS YPAaBHEHHUS
3.5 Pemats cucTeMsl ABYX JIMHEHHBIX YPaBHEHHH C IByMs IEPEMEHHBIMH, B TOM YHCJIe rpadUuecKu
36 CocTaBnATh U pemaTh JUHEWHOE ypaBHEHHE HIIM CUCTEMY JIMHEWHBIX ypaBHi:Hmﬁ M0 YCJIOBHIO
3aJ1a4M, UHTEPIIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 33/1a4¥ MMOJTYYEHHBIH Pe3yabTaT
4 Koopaunate! u rpadukn. OyHKITMN
41 N300paxarh Ha KOOPAMHATHOW NPSIMON TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM KOOPIUHATAM,
' JIy4H, OTPE3KH, HHTEPBaJIbl, 3aIIUCHIBATh YHCIOBBIE IIPOMEXKYTKH Ha alnreOpandeckoM s3bIKe
4.2 OTmeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH 110 3aJaHHBIM KOOpAHHATaM
4.3 Crpouts rpaduku nuHeHbIX QyHKIMA. CTpouTh rpaduk GyHKINH y = |X|
44 OnwuceiBaTh ¢ TIOMOIIBIO (DYHKIMH HM3BECTHBIE 3aBHCHMOCTH MEX]Y BEIUYMHAMHU: CKOPOCTD,
' BpEMs1, pACCTOSIHKE, LIEHY, KOJIMYECTBO, CTOMMOCTh, POU3BOIUTEIBHOCTD, BpEMsl, 00bEM pabOThHI
4.5 HaxonuTs 3HaueHne QyHKIMHU 10 3HAYESHHUIO €€ apryMeHTa
46 [Monumare rpadudeckuii crocod TNpencTaBieHHs W aHalW3a WHPOPMAIUH, W3BIEKATh H
HHTEPIPETUPOBATh MHPOPMALMIO U3 TPAPHUKOB peasIbHBIX MPOLIECCOB U 3aBUCUMOCTEN
8 KUIIACC
Kon . .
e —— IIpoBepsieMble IpeAMeTHBIE Pe3yJIbTATHI OCBOCHHS OCHOBHOI 00pa3oBaTe/JbLHOM
pe3yIbTaTa NMPOrpaMMbI OCHOBHOI0 00111ero o0pa3oBaHusi
1 Uucna v BEIYUCICHUS
Hcnonp3oBaTh HadaJdbHBIE NPEACTABICHUA O MHOXECTBE MACHCTBUTENBHBIX YHCEN Ui
1.1 CpaBHEHHMS, OKPYTJCHUS M BBIYMCICHUH, W300pa)kaTh ACHCTBHUTENIbHBIC YHUCIA TOYKAMH Ha
KOOPJIMHATHOM MPSMON
12 [TpuMeHATHs TOHATHE apUPMETHYECKOrO KBaJPaTHOTO KOPHS, HAXOMUTh KBaJIpaTHBIE KOPHHU,

WCTIONB3YSl TPH  HEOOXOAMMOCTH KAaJIbKYJIATOP, BBITIONHATH MPEoOpa3oBaHUs BBIPAXKECHHH,




COACPKAIIUX KBAIPATHBIC KOPHHU, UCIIOJIB3YS CBOICTBa KOpHCfI

Hcnonb30BaTh 3amKUCH OOJBIINX W MAJbIX YHCEIl C IIOMOIIBIO ACCATUYHBIX szo6eI71 U CTCIICHEH

1.3 grcina 10
2 Anrebpanyeckue BIpaKSHUS
1 [IpyMEHSATh MOHATHE CTEIICHU C IEJIBIM MTOKA3aTeJIeM, BHIMOIHSTE MPE0OPa30BaHUS BEIPAKEHUM,
COJIEpIKaIlIUX CTEIIEHH C IENIBIM ITOKa3aTeIeM
29 BrInonHATE TOXIECTBEHHBIE MPe0oOpa30BaHUs PallMOHAIBLHBIX BHIPAXKCHUH Ha OCHOBE IMPAaBHII
) NEeHCTBUN HaJ MHOTOYWICHAMH H anTreOpandecKuMu Apo0sSMHu
2.3 PackmagpiBaTh KBaApaTHBIN TPEXWICH HA MHOKUTEITH
24 [IpumeHaTs npeobpazoBaHUsL Bmgameﬂnﬁ JUTsL PEUICHUs Pa3lIMYHBIX 3a/ad U3 MaTeMaTHKH,
CMEXXHBIX IPEIMETOB, M3 PEATbHOIN MPaKTUKU
3 YpaBHEHHS 1 HEPABEHCTBA
3] Pemarp nuneiiHble, KBa/[paTHBIE YPABHEHNS 1 PALHOHANBHBIC YPABHEHNA, CBOMAIIMECS K HIM,
CUCTEMBI JIBYX YPaBHEHHI C ABYMS IepeMEHHBIMU
[IpoBonuTe mpocTEHIINE HCCIACAOBAHMS YPAaBHEHUM U CUCTEM YPABHEHUI, B TOM 4YHUCIE C
3.2 MIPUMCHCHUEM rpa(pnqecm/lx HpeILCTaBHeHI/If/'I (yCTaHaBJ'H/IBaTI), HMECT JIM YpPaBHCHUC HIIN
CHUCTEMa YPaBHCHUU PEIICHUS, €CITH UMEET, TO CKOJIBKO, U IpoYee)
[epexoauTh OT cioBecHOW (HOPMYIHPOBKH 334auu K €€ anreOpanveckoil MOJENU ¢ TOMOUIBIO
3.3 COCTAaBJICHUA YPAaBHCHHA WM CUCTCMBI ypaBHeHI/II\/'I, HHTCPIPETUPOBATL B COOTBCTCTBUH C
KOHTEKCTOM 3aJ]a4d TIOJTYYCHHBIH pe3ynbTaT
[IpuMeHATh CBOWMCTBA YMCIOBBIX HEPAaBEHCTB [UIS CpPaBHEHWsS, OIICHKH, peIlaTh JIHHEWHBIC
34 HEpPaBeHCTBA C OJHOW IEPEMEHHON W WX CHCTEMBI, JaBaTh TpaUUuecKyr HWILTIOCTPAIINIO
MHOXXCCTBA PCIICHUHN HEPABCHCTBA, CUCTCMbI HCPABCHCTB
4 OYHKITUU
ITonumaTe M HCIIOJB30BaTh (I)YHKIII/IOHaIH)HBIe IIOHATHA U A3BIK (TepMI/IHI)I, CHMBOJIMYECKUEC
4.1 0003HAYEHUs), ONIPEACIATh 3HAaUeHUE (DYHKIIMYU MO 3HAYCHUIO apryMEHTa, ONPeAesaTh CBOMCTBA
¢byHKIMH 110 € TpaduKy
49 Crpouth rpaduku 3eMeHTapHbIX QyHKIME Bupa: y = k/x, y =x? y = x°, y = [X|, OonUCBIBaTh
CBOWCTBA YHCIOBOH (YHKIMHU TIO e€ TpaduKy
9 KIIACC
Kon . .
npoBepsieMoro IIpoBepsieMble IpeAMeTHBIE Pe3yJIbTATHI OCBOEHHS OCHOBHOI 00pa3oBaTebLHOM
pesyIbTaTa NMPorpaMMbl OCHOBHOIO 00111er0 00pa30BaHus
1 Yucna 1 BBIYUCIICHUS
1.1 CpaBHUBaTh U yIIOPSIOYNBATH PAIMOHAIBHBIE H HPPAIOHAIBHEIE YUCIIa
12 BreimonHaTh apn(‘i‘)MeaneCKHe NEHCTBUSI C pAIMOHAIBHBIMH YHCIAMH, COYETas YCTHBIE W
MMMCHhMEHHBIE TIPUEMBI, BBITTOJIHATH BBIYUCICHUS C UPPAIIMOHAIBHBIMYI YUCIIAMU
13 Haxoauts 3HaqumvCTeneHeﬁ C UENBIMH TIOKa3aTeNsIMU W KOPHEW, BBIYUCIATH 3HAYCHUS
YN CJIOBBIX BBIPAXKCHHUU
14 OxpyrisTh HeﬁCTBHTSHLHLIe YKCIIa, BBIONHATH TMPUKUIKY PE3yJbTaTa BBIYMCICHHUM, OICHKY
YN CJIOBBIX BBIPAXKCHHUU
2 YpaBHEHUA U HEPABEHCTBA
21 Pemarp nuHelHbIE W KBaJpaTHBIE YPABHEHUS, YPABHEHUs, CBOJSIIMECS K HUM, MPOCTEUIIIHE
JIPOOHO-pAITMOHANIEHEIE YPaBHEHUS
%) Pemars CuI/ICTeMBI ABYX JIMHEMHBIX ypaBHeHI/Iﬁ C }IBYI\{[’H NEPEMECHHBIMH W CHCTEMBI JIBYX
YpaBHEHHUH, B KOTOPBIX OJHO YPAaBHCHUEC HE SABJIACTCA JIMHCUHBIM
)3 Pemate TekcToBEBIE sanan anreOpanvaecKuM CIIocOOOM C TIOMOIIBIO COCTABJICHUS YPABHEHUS HITH
CUCTEMBI JIBYX YPaBHEHHUIA C ABYMS IEpEMEHHBIMU
IIpoBoauTh mMpoCTEWIlIMEe HCCIENOBAHUS YPaBHEHUM M CHUCTEM YpaBHEHUM, B TOM UHCIIE C
24 MPUMEHEHUEM TpaUUeCKUX MPEACTABICHUN (HAIPUMEpP, YCTaHABIMBATH, HMEET U ypaBHEHUC
WJIM CHCTeMa YpaBHEHUH peIIeHus, €CITH IMEET, TO CKOJIBKO)
)5 Pemarp nuHeliHbIC HEPABEHCTBA, KBaJApaTHBIE HEPABEHCTBA, N300paXxkaTh PEllICHUE HEPABSHCTB Ha

YHCIIOBOH HpﬂMOﬁ, 3aITMChIBATh PCHICHUE C ITIOMOIIBI0O CHMBOJIOB




Pemarte cuCTEMBI JHMHEHHBIX HCPAaBCHCTB, CUCTCMbI HCPABCHCTB, BKIIIOYAIOINHUEC KBAJAPAaTHOC

2.6 HEpPaBEHCTBO, M300pakaTh pEIICHUE CHCTEMbl HEPABCHCTB HAa YHCIOBOW MPSMOM, 3alHCHIBATH
peleHre ¢ MOMOIIBI0 CHMBOJIOB
2.7 Hcnonb30BaTh HEpAaBEHCTBA MPH PEILICHUU PA3IMYHbBIX 33124
3 OyHKIUN
PacniosnaBath (QyHKIMH H3y4eHHBIX BHJOB. [lOKa3pIBaTh CXEMATHYECKH pACTIONOKCHHE Ha
3.1 KOOPJMHATHOW IIIOCKOCTH TpadukoB (QyHKumid Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCHMOCTH OT 3HaYCHHH KO3 (DHUITUCHTOB, ONTUCHIBATH CBOMCTBA (DYHKIIUN
39 [Toka3bIBaTh CXEMATHYECKU PACIIONIOKCHUE HA KOOPAMHATHOW IUIOCKOCTH TPahuKOB (HYHKITHIA
BUja y = VX, y = [X| u onuchIBaTh CBONCTBA (DyHKITHI
33 CtpouTh 1 U300pakaTh CXEMaTHUUCCKH I'padUKU KBaJPAaTUYHBIX (DYHKIIHHA, OMKUCHIBATH CBOHCTBA
KBaJIpaTHYHBIX (PYHKIUH 10 BX TpaduKam
3.4 Pacno3naBath kBagpaTHuHyt0 (YHKIUIO TO (OpMyJie, MPUBOIUTH MPUMEPHI KBaJIPaTUIHBIX
’ (hYHKINA U3 peabHOM KU3HH, (DU3UKH, TeOMETPUN
4 Apudmernyeckasi 1 reOMeTpAYecKasi IPOTPECCUr
4.1 PacniozHaBaTh apu()METHIECKYIO M TEOMETPUIECKYIO MPOTPECCUU MPH PAa3HBIX CIOCO0aX 3aJaHUs
49 BrinonsaTh BI)E‘-II/ICJICHI/ISI f WCIOJIb30BaHUEM (OpMYyJI n-ro wWieHa apUPMETHUECKOH U
TeOMETPUUYECKON MPOrpecCHii, CYMMBI TIEPBBIX N WICHOB
4.3 N300pakath 4iieHbl MOCIeJ0BATEIbHOCTH TOYKAMH Ha KOOPIUHATHON TNIOCKOCTH
4.4 Pemars 3aJa4y, CBsA3AHHBIC C YHCJIIOBBIMH IIOCJICOOBATCIIBHOCTIAMH, B TOM 4YHCIIC 3aJadyu M3

peaNbHOM KU3HU (C UCTIOIB30BAHUEM KaJBKYJISATOPA, MU(POBBIX TEXHOJIOTHH)

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT CO/lePKAHUS
1 Hucna v BEIYUCICHUS
1.1 JpoOu OOBIKHOBEHHBIE W JECATHYHEIE, TIepexoJl OT OAHOM (opMmbl 3amucu apobei k apyroi. [loHsTne
PaIMOHAIBHOTO YMCIIA, 3aMICh, CPABHEHUE, YIOPSAOYHBAHNE PAIIMOHAIBLHBIX YUCEI
12 Apudmernueckue IeHCTBHUS C PalMOHATBHBIMU YWCIIaMU. PemieHue 3amady W3 pearbHOW NpPaKTHKH Ha
’ 4acTH, Ha pooH
13 CreneHb ¢ HaTypalmbHBIM TIOKa3aTeleM: oOmpeielieHHe, NpeoOpa3oBaHWe BBIPAKCHHH HAa OCHOBE
OTIpE/IeNICHHSI, 3aTTICh OOJIBIINX YHCE
14 [IporeHTHI, 3aMuCh MPOILIEHTOB B BrE JIpoOu U IpoOM B BUJIEC NPOICHTOB. TpH OCHOBHBIC 3ajJaud Ha
MIPOIICHTHI, PEIICHUE 33129 U3 pPeaTbHOU MPAKTUKHU
1.5 | IlpumeHeHHE IPU3HAKOB ACIUMOCTH, Pa3I0KCHUE Ha MHOKHUTEIN HATYPATbHBIX YUCET
1.6 | PeanbHble 3aBUCMMOCTH, B TOM YHCJIC TIPSIMasi U 00paTHas! MPOIOPLIHUOHATLHOCTH
2 Anrebpanyeckue BbIpaXKeHUS
2.1 | IlepemeHHBIE, YUCIOBOE 3HAUCHUE BBIPAXKEHUS C IEpEMEHHOM. JJomycTuMble 3HaUeHUs IEPEMEHHBIX
2.2 IlpencraBieHne 3aBUCUMOCTH MEX/y BEIMUYWHAMHE B BUJIE GOpMYIIbl. Berauciienus mo ¢popmynam
2.3  IlpeoOpa3oBaHne OYKBEHHBIX BBIPAKEHUH, TOKICCTBEHHO PaBHBIC BHIPAXKCHUS
2.4 | CBOICTBaA CTEIICHH C HATypAITHHBIM ITOKa3aTelIeM
2.5 | Omaounensl 1 MHOTOWICHBEI. CTenieHs MHOTOWIeHA. ClIOXKEHNE, BRIYUTAHUE, YMHOKCHIE MHOT'OUJICHOB
26 DopMyNBl COKPAIEHHOTO YMHOXEHHUS: KBaJApaT CYMMBI W KBampaT pa3HocTd. DopMmyia pasHOCTH
KBaJpaToB. PaznoskeHne MHOTOWICHOB HA MHOXKHUTEIIN
3 YpaBHeHUS
3.1 | VYpamHeHHe, KOPSHb YpaBHEHUS, PaBHUiIa ITPeoOPa30BaHMS YPaBHEHHUS, PABHOCHILHOCTh YPaBHEHUN
39 HHHeﬁHoeu YpaBHEHHUE C OJIHOM MEPEMEHHOM, YMCJIO KOPHEN JTUHEWHOrO0 YpaBHEHHUS, PEIlICHUE JTMHEHHBIX
ypaBHEHUI
3.3 | CocrasieHne ypaBHEHHH 10 YCIOBHIO 3a1a49u. Pelienne TeKCTOBBIX 33/1a4 C TIOMOIIBI0 YPaBHEHHIH
3.4 | JluHeiHOE ypaBHEHHE C IBYMS IIEPEMEHHBIMHU U €T0 Tpaduk
35 Cucrtema NIByX JIMHCWHBIX YpaBHEHWH C JBYMS NEPEMEHHBIMH. PemieHne cucreM ypaBHEHHH CIOCOOOM

moacTaHoBKH. [IprMeps! penieHnst TEKCTOBBIX 3a/1a4 ¢ TIOMOIIBIO CHCTEM YpaBHEHUH




4 Koopnunats! u rpadpuku. @yHKINHN
4.1 | KoopaumHaTa TOYKH Ha NPsSMOH
4.2 Ywucnossle NpoMeXyTKH. PaccTosHNE MEX Ty ABYMS TOUKaMU KOOPAMHATHON NPsMOM
43 [IpsimoyrompHas cucrema kKoopawHat, ocl Ox m (Oy. Abcuncca W OpAWHATa TOYKA HAa KOOPAMHATHOU
IIJIOCKOCTH
4.4 | Ilpumepsl rpaduKoB, 3aJaHHBIX GopMyaamu. YTeHne rpadMKoB peantbHbIX 3aBHCUMOCTEN
4.5 | lonstue pynkuun. ['paduk dynkuun. CoiicTBa GyHKIUIA
4.6  Jluneitnas pynkuus, e€ rpaduk. I'paduk pyHKIHMH ¥ = [X]
4.7 | I'paduueckoe penreHue THHEHHBIX ypPaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHHUN
8 KUIIACC
Kon IIpoBepsieMblii 3JieMeHT cOepKaHUsI
1 | Ywucna u BeIYUCIEHUS
11 KBagpatuelii kopeHb u3 umcina. [loHste 00 uppannoHanbHOM uwucie. JlecaTHdHbIe NPUOTMIKEHUS
MppallMOHATBHBIX YHCET
12 CBoiicTBa apu(METHUECKUX KBAJApPATHBIX KOPHEH M WX NpPUMEHEHHE K MNpeoOpa3oBaHHUI0 YHCIOBBIX
BBIPOKEHUN U BBIYMCICHUAM. JleICTBUTENbHBIE YHCTIa
1.3 | Crenens ¢ 1enbIM oka3aresneM u e€ cBoiictBa. CTaHIapTHASI 3aIIUCh YHCIIA
2 | AnreOpandeckre BBIPaKCHUS
2.1 | KBagpatTHblil TpEXUJIeH, pa3sioKeHNE KBAAPAaTHOrO TPEXUIEHAa HA MHOKHUTEIH
2.2 Anrebpandeckas apo0b. OCHOBHOE CBOMCTBO allreOpanyiecKon Apoou
2.3 | CnoxxeHue, BEIUNTaHHE, YMHOKEHHUE, JIEeHUE anre0pandecKux apooei
2.4 | PammoHanbHBIE BRIPOKEHUS U UX IIPeoOpa3oBaHme
3 | YpaBHEHUs U HEPABEHCTBA
3.1 | KBagpatHoe ypaBHeHue, (hopMylia KOpHEH KBaJpaTHOTO ypaBHeHMs. Teopema Buera
3.2 | Pemenne ypaBHEHUI, CBOJAIINXCS K JIMHEWHBIM M KBaJIPATHBIM
3.3 IIpocreiimume 1poOHO-paIlMOHANBHBIC YPaBHEHHS
34 I'paduueckas nHTEpIIpETANNSs YPAaBHEHUH C ABYMS IEPEMEHHBIMU U CUCTEM JIMHEWHBIX YPABHEHHH C IBYMS
nepeMeHHbIMU. [IpuMephl penieHns: CUCTeM HeTMHEHHBIX YPaBHEHUH ¢ IByMsI IEpEMEHHBIMU
3.5 PenieHue TEKCTOBBIX 3aJ1a4 AJIT€OpandecKUM CIIOcOOOM
3.6 | UucnoBble HEPABEHCTBA M UX CBOMCTBA
3.7 | HepaBeHCTBO ¢ 0JJHOW NIepeMeHHON
3.8 | PaBHOCHIIBHOCTH HEPABEHCTB
3.9 | JIuHeliHBIE HEPABEHCTBA C OJHOM NTEPEMEHHON
3.10 | CucteMbl TMHENHBIX HEPABEHCTB C OAHON EPEMEHHON
4  Oyskuuu
4.1 | Ilonstue pynxmun. OGIaCTh OnpeesIeH!sl 1 MHOKECTBO 3HaYeHUH QyHKIuH. CrocoObl 3a1anust GyHKUUN
4.2 | T'paduk dynkiun. Utenne cBocTB GyHKIUH 110 €€ rpaduKy
4.3 | Tlpumepsl rpadmkoB QyHKIHH, OTPAKAIONIUX PEATbHBIC TIPOIIECCHI
4.4 | dyHKIWU, OTIMCHIBAIONIHE TIPSMYIO M 00PATHYIO IPOIIOPIIHOHALHBIE 3aBHCUMOCTH, MX TpaduKu
4.5 | O®OyHKmmH y =x? y = x*
4.6  ®yskummy = [x, y = |x|
4.7 | I'padmueckoe pelieHre ypaBHEHUH U CHCTEM YpaBHEHUH
9 KUIIACC
Koa | IlpoBepsieMblii 3jIeMEHT COAEpPKAHUS
1 | Yucna u BeIUMCIAEHUS
1.1  ParmoHanbHBIC YMCIIA, HPPALMOHAIBHBIC YHCIIA, KOHCUHBIE M OCCKOHEUHBIE JICCATUYHBIC IpOOH
MHOXecTBO [eHCTBUTENbHBIX YHUCEN, JEHCTBUTENbHbIE 4YHCJIA KaK OECKOHEYHBbIE JIECSTUYHBIE IPOOH.
1.2 B3auMHO OAHO3HaYHOE COOTBETCTBHE MEXKIY MHOXKECTBOM JEHCTBUTENBHBIX 4YUCEI U KOOPIUHATHOMN
npsiMoi. CpaBHEHHUE IEHCTBUTEIbHBIX YHCET




1.3 | Apudmernueckue JeUCTBHS C NEHCTBUTEILHBIMHU YHCIAMU
Wsmepenus, npubnmkeHus, oueHKH. PazMepbl 0OBEKTOB OKPYXAIOWIET0 MUPA, [UTUTENLHOCTh MPOLECCOB B
1.4  okpyxatormem mupe. [IpubmmkéHHoe 3HAYCHHWE BEIMYUHBI, TOYHOCTH MpHOMmKeHUS. OKPYTIICHHE YHCEIN.
IIpukuaka v OLEHKA pe3yNbTaTOB BBIYMCICHHUN
2 | YpaBHEHHUS U HEPaBEHCTBA
2.1 | YpaBHEHHS ¢ OTHOU TIEPEMEHHOMN
2.2 | Jlunelinoe ypaBHeHue. Perienue ypaBHEHUHN, CBOJAIINXCS K JIMHEHHBIM
2.3 | KBagpatHoe ypaBHeHue. Pelienre ypaBHeHHUH, CBOAAIIMXCS K KBaIPATHBIM
24 buksanpatHoe ypaBHeHue. [IpumMepsl pelieHus ypaBHEHUM TPEThel U YETBEPTOM CTEIEHEN Pa3I0KEHUEM Ha
MHOKUTENN
2.5 Pemenune npoOHO-palOHATIBHBIX YPaBHEHUH
2.6 | Cucremsbl ypaBHEHHM
2.7  YpaBHeHHE C IBYMs IEPEMEHHBIMH U €T0 IpaduK
2.8 | Pemenue cucteM ABYyX JMHEWHBIX YPaBHEHUH C IBYMS IEpEMEHHBIMU
2.9 | PemeHne cucTeM ABYX YpPaBHEHUH, OHO U3 KOTOPBIX JINHEHHOE, a IPYTO€ — BTOPOU CTETNIEHU
2.10 | I'padmueckas mHTEpIpETAIMS CUCTEMBI YPAaBHEHHN C IBYMSI IIEPEMEHHBIMHU
2.11  PemeHue TEKCTOBBIX 3a/1a4 aIreOpandecKuM CIIocoooM
2.12  YwucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 | Pemienue TMHEMHBIX HEPABEHCTB C OJHOM NMEPEeMEHHOM
2.14 Pemenue cucTeM JIMHEHHBIX HEPABEHCTB C OJTHOM MepeMEeHHOMN
2.15 | KBagpaTHble HEpaBEHCTBA
2.16 | I'paduyeckas uHTEpIIpeTaIMs HEPABEHCTB M CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMHU
3 DyHKIUU
31 Ksanmparnunas ¢yakumsa, e€ rpaduk u cBoiictBa. [lapaGona, KOOpAMHATHI BEPIIMHBI TapadoibI, OCh
CUMMETPHUH 1apaloJIbl
3.2 | I'paduku dyHKumii y=kx, y=kx+b u ux cBoiicTBa
3.3 TI'paduxu pyskumit y=k/x, y = x° 1 ux cBoiicTBa
3.4 | I'paduku GyHKIHMIA , ¥ UX CBOMCTBA
4 | Ywucnosble MOCIEA0BATEIBHOCTH
41 Onpenenenne W crmocoObl 33/JaHUS YWCIOBBIX IOCIEAOBAaTENbHOCTEH. 3alaHue MOCIeI0BaTeIbHOCTH
) peKyppeHTHOH popmyoit u hopmMyIioii n-ro dieHa
49 Apudmernueckas nporpeccus. ©opMmyssl n-ro ujieHa apuPMETHUECKOW HPOrPEecCHr, CyMMBI NEPBBIX 7
YWIEHOB
43 I'eomeTtpuyeckas mporpeccus. @opMynbl n-ro 4jieHa IE€OMETPHUYECKOW IPOTPECCHH, CYMMBI NEPBBIX 7
YJIEHOB
44 Uzo0pakeHnne wieHOB apH(QMETHYECKOW W TeOMETPUYECKON NpPOrpeccHii TOYKaMH Ha KOOPMHATHOMN
IJIOCKOCTH. JINHEMHBIN U 3KCIOHEHIMAIIBHBII pOCT
4.5 CnoxxHbIe TPOIEHTHI

IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHSA OCHOBHOM OBPA30OBATEJBHOMN MPOI'PAMMBI OCHOBHOI'O OBIIIETO
OBPA3OBAHUA

Kon

IIpoBepsieMble TpeOOBaHUS K MPeAMETHBIM Pe3yJIbTATaAM OCBOCHHUSI OCHOBHOM

NpoBepsieMOoro o
o0pa3oBaTeJbHOI MporpaMMbl OCHOBHOIO 0011ero odopa3oBaHusi Ha ocHoBe ®I'OC
TpeOOBaAHMS
YMeHHue onepupoBaTh MOHITUSAMU: MHOXECTBO, ITOJMHOXKECTBO, ONEPAIMU HaJl MHOXKECTBAMU;
1 YMEHHE ONEepUPOBATh MOHATHAMHU: Tpad, CBA3HBIA Tpad, JAepeBo, IMUKI, NMPUMEHITH WX MpU

peLIeHNH 3a7a4; YMEHHE HCIIOIb30BaTh rpaguyecKkoe MpeICTaBIeHHe MHOKECTB ISl OIHMCAHUS
peabHBIX IPOLIECCOB U SIBJICHUI, PU peIIeHUH 3a1a4 U3 APYTHX YUeOHBIX IPEAMETOB

YMeHue onepupoBaTh MOHATHSIMH: OTpeAesieHHe, akCHOMa, TeopeMa, J0Ka3aTelnbCTBO; YMEHHE
2 pacro3HaBaTh UCTHHHBIC W JIOKHBIC BBICKA3bIBAHHS, MPUBOJUTH TPUMEPHI M KOHTPIPUMEPHI,
CTPOUTH BHICKA3bIBAHHS U OTPHUIIAHNS BHICKA3bIBAHUN

3 VYmenne OMNCPUPOBATH MOHATUAMU: HATYPAJIBHOC YHUCII0, ITPOCTOC U COCTABHOC YUCJIO, ACTIUMOCTD




HATypaJIbHBIX YUCEIN, TPU3HAKH JACTUMOCTH, [EI0e YUCIIO, MOYJIb YMCIa, OOBIKHOBEHHAS JPOOb
U JecsITH4YHas ApoOb, CTAHAAPTHBIA BHJ YHCJA, PAllIOHAIBHOE YHCIO, UPPAMOHAIEHOE YHUCIIO,
apu(MeTnIecKuil KBapaTHRI KOPEHb; YMEHHE BBITIONHATH ACHCTBHSA C YUCIIaMH, CPABHUBATH U
YOOPSIOUMBATh YHWCA, MNPEACTABIATh YMCIa HAa KOOPAMHATHOW MPSIMOM, OKPYTJISATh YHCIA;
YMEHHE JeNIaTh IPUKHUIKY U OIIEHKY Pe3yiIbTaTa BRIYUCICHUH

YMeHHe omnepupoBaTh IMOHATUSMHU: CTCICHb C IICNILIM [OKa3aTeleM, apu(pMeTHIeCKUit
KBaJIpaTHBI KOPEHb, MHOTOUJIEH, anreOpamdeckasi ApoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM
HATypallbHOM CTereHH OoNbllle EeAWHWIBI, YMEHHE BBIIIONHATH pacd€Tsl Mo GopMyiam,
MpeoOpa3oBaHusl IIIBbIX, JPOOHO-PAIMOHATBHBIX BBIPAXKCHUA W BBIPAKCHUH C KOPHSIMH,
pa3ioKeHre MHOTOYIeHa Ha MHOXHUTEIH, B TOM YHWCIE C HCIOJIh30BaHHEM (HOpMyN Pa3sHOCTH
KBaJIpaTOB M KBaJpaTa CyMMBI U Pa3HOCTH

YMeHHe onepupoBaTh MOHATUSIMHU: UYHCIOBOE PABEHCTBO, YPABHEHHE C OJIHOM INEPEMEHHO,
YHUCJIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOW; YMEHHUE PEIIaTh JUHEHHBIC U KBaJApPATHBIC
ypaBHEHUs!, TPOOHO-pAIlHOHATBHBIC YPABHEHUS ¢ OJTHOW TIEPEMEHHOMN, CUCTEMBI JIBYX JIMHEHHBIX
YpaBHEHWH, JTUHEWHbIE HEPABEHCTBA W WX CHCTEMBI, KBaJ[paTHbIE W IPOOHO-parlMOHaIHHBIE
HEpaBEHCTBA C OJHOI MEPEMEHHOHN, B TOM YHCIIe TIPH PEIICHUH 3a7ad U3 JAPYTHX MPEIMETOB H
MNPAaKTUYCCKUX 3aJad, YMCHHEC HCIIOJb30BATh KOOPAUWHATHYIO IPAMYI0O MW KOOPAHWHATHYIO
TDIOCKOCTB JUIsl I300paKeHUs PEIIeHUH ypaBHEHU, HEPABEHCTB U CHCTEM

YMeHue onepupoBath MOHATUSME: QYHKOMA, rpaduK GYHKIUH, HYIH (YHKIUH, TPOMEXYTKU
3HaKOMOCTOSHCTBA, IIPOMEKYTKH BO3PACTaHUs, YObIBaHHS, HANOOJbIIEE M HANMEHBILICEe 3HAUCHUS
(YHKINY; YMEHUE ONEPUPOBATH MOHATHAMU: IpsiMasi TPOHOPLIUOHANBHOCTE, TMHEHHAs (PyHKINS,
KBagpaTUuHas (QyHKUOWs, oOpaTHas MPOMOPUUOHAIBHOCTh, Napabomna, TumepOona; yMeHue
cTpouTh TpaduKki (QyHKIHUHA, MCIOIB30BaTh TPadUKH IS ONPENESIICHNUS CBOMCTB IPOIECCOB H
3aBUCHMOCTEH, JUIs pelIeHus 3aa4d U3 APYTUX y4eOHBIX MPEAMETOB M peabHON KHU3HU; YMECHUE
BEIpaXkaTh (popMyIaMy 3aBUCHMOCTH MEXKIy BETHIHHAMH

YMeHue onepupoBaTh MOHATHSAMH: TOCIEIOBATENBHOCTh, apUPMETHIECKass U TeOMETpUIecKas
MPOTPECCUH; YMEHHE HCIOIb30BaTh CBOMCTBA IOCIEAOBATENBHOCTEH, (OPMYNIBI CYMMBI U
o0Iero wieHa NpW pelIeHWH 3aJad, B TOM 4YHCIE 3ahad U3 JAPYTHX YYeOHBIX MPEIMETOB U
peaIbHOM KU3HU

YMeHue pemarts 3a1a4dl pa3HbIX TUTMOB (B TOM YHCJE HA MPOIEHTHI, JOTU M YacTH, IBIKEHHE,
paboTy, IeHy TOBapOB M CTOMMOCTh IMOKYIOK U yCIYT, HAJOTH, 33Jja4l U3 O0JacTH YIpaBiIeHUS
JUYHBIMU M CEMEHHBIMU (PHAHCAMH); YMEHUE COCTABIISTH BEIPAKCHUS, YpaBHCHNUS, HEPABEHCTBA
U CHUCTEMbl IO YCJIOBUIO 3a/ayd, MCCIEAOBaTh IOJYYEHHOE pEUICHUE U OLEHUBATh
MPaBAONOJ00HOCTh OTYYEHHBIX PE3YIbTaTOB

YMeHne omnepupoBaTh MOHATHSAMM: (GUrypa, TOUKa, OTPE30K, MpsAMasi, Jyd, JIOMaHas, Yrol,
MHOTOYTOJIbHUK, TPEYTOJIbHUK, PaBHOOCAPEHHBIH W  PAaBHOCTOPOHHUH  TPEYTOJBHHKH,
MpSMOYTOJILHBIA ~ TPEyrojdbHHWK, MeJuaHa, OHCCeKTpUca ¥  BBICOTA  TPEYroJbHHKA,
YeTHIPEXYTOIbHUK, NapaJljIesorpaMM, poMO, IPSIMOYTOJIBHHUK, KBaJpaT, TPaneuus; OKPYKHOCTb,
KpYT, KacaTeibHasi; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMH (UTypaMH; YMEHHE pelaTh 3ajaqd, B
TOM YHCJIE U3 TTOBCETHEBHOM JKM3HM, Ha HAX0XK/IEHNUE T€OMETPUIECKUX BEJIMYMH C IPUMEHEHUEM
W3yUYCHHBIX CBOMCTB (UTYp U (pakToB
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11

YMeHune  omepupoBaTh  IOHSATHSMH: PAaBEHCTBO  (UTYp, PAaBEHCTBO  TPEYrOJbHHUKOB;
NapajuIeIbHOCTh U IEPIEHIUKYISIPHOCTh IPSAMBIX, YTOJ MEXKAY IPSIMBIMH, IEPICHIUKYIAD,
HAKJIOHHAs, TPOEKIHs, Nogodue (Quryp, mojgoOHbIe TPEYroJbHUKH, CUMMETPUS OTHOCUTEIHHO
TOYKA H TIPSAMOH; YMEHHE pAaclio3HaBaTh PAaBEHCTBO, CHUMMETPUIO H Topobue duryp,
[apaJUIEIbHOCTb U NEPIEHAUKYIIIPHOCTD MIPSAMBIX B OKPYKAIOIEM MUPE

YMeHue onepupoBaTh MOHATHIMHU: JUIMHA, PACCTOSHUE, Yrol (BeJIMYWHA YTila, CHHYC M KOCHHYC
yria TpeyroJibHWKa), IUIOIIAh; YMEHHE OIEHHBATh pa3Mephbl INPEAMETOB U OOBEKTOB B
OprmanmeM MI/Ipe; YMeHI/Ie HpI/IMeHHTB (1)OpMy.HBI HepHMeTpa U 1uiomaan MHOFOyFOHBHHKOB,
JUIMHBI OKPY>KHOCTH M TUIOIIAIU Kpyra, o0bemMa MpsSMOYTOJIbHOTO IMMapalllelienuneia; YMEHHE
MPUMEHATh TPU3HAKKM PABEHCTBAa TPEYTrOJBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTroOJbHUKA,
Teopemy Iludaropa, TPUrOHOMETPHUUECKUE COOTHOIICHUS JIJIS BBIYMCICHHS JUIMH, PACCTOSHUH,
TIomaaei

12

YMenune n300paxarh MIOCKUue GUTyphl U UX KOMOMHAIMH, TPOCTPAHCTBEHHBIC (PUTYPHI OT PYKH,
C TMOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB U DJICKTPOHHBIX CPEJACTB IO TEKCTOBOMY WIIU
CHUMBOJILHOMY OTIMCAHUIO
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YMeHue OmepupoBaTh MOHATHAMH: MPSIMOYTOJIbHAS CHCTEMa KOOPJMHAT, KOOPAUHATHI TOUYKH,
BEKTOp, CYMMa BEKTOPOB, IPOHM3BEJICHHE BEKTOPA Ha YUCIIO, CKAISIPHOE TIPOU3BEJICHUE BEKTOPOB;




YMEHHE HCITOJIb30BaTh BEKTOPHI U KOOPUHATHI JJIs IIPEICTABICHUS JAHHBIX U PEIICHU 3aja4, B
TOM YHCIIE U3 APYTUX YIEOHBIX MPEIMETOB U PeaTbHOM KU3HU
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YMeHue omnepupoBaTh MOHSATHSAMHU: CTOJOMKOBBIC M KPYrOBBIC JHArpaMMBbl, TAOJHIbI, CpeaHee
apupMeTHIeCKOe, MeIraHa, HanOOoJIbIliee M HAaMMEHBIIIee 3HAYCHHS, pa3Max JHCIIOBOTO HaOopa;
YMEHHE W3BJICKATh, HHTEPIPETUPOBATh M MPEOOPA30BLIBATE WH(POPMAIIHIO, MPEICTABICHHYIO B
Ta0IMIAaX ¥ Ha AMarpaMMax, OTpaXKarolllyl0 CBOMCTBA M XapaKTEPUCTHKH PEaIbHBIX MPOIIECCOB U
SIBIICHUI; YMEHHE PACTIO3HABATh U3MCHUYHMBBIC BEITMUUHEI B OKPYKAIOIIEM MUDPE
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YmMeHne onepupoBaTh MOHATHUSIMU: CIyYaiHBIN OMBIT (CIy9alHBIA YKCIIEPUMEHT), SIIEMEHTapHOE
cOOBITHE (PIIEMEHTApHBIA WCXOMA) CIIy4afHOTO OTBITa, CIIy9alfHOE€ COOBITHE, BEPOATHOCTDH
COOBITUS; YMEHUE HAXOJIUTh BEPOSITHOCTH CITyUYaHHBIX COOBITHIA B OIBITaX C PABHOBO3MOXKHBIMU
AJICMEHTAPHBIMH COOBITUSMH; YMEHHE PEIIaTh 3a1a4d METOJIOM OPraHW30BAaHHOTO Tepedopa u ¢
WCTIONF30BAaHUEM TIPAaBWIIa YMHOXEHISI; YMEHUE OIIEHWBATh BEPOSTHOCTH PEATBHBIX COOBITUH U
SIBIICHUH, TIOHUMAaTh POJb MPAKTHYECKH JOCTOBEPHBIX W MAaJOBEPOSTHBIX COOBITHI B
OKPY’KaOIIEM MUPE U B KU3HU; 3HAKOMCTBO C MOHSATHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOITBIIINX YHCEN U €T0 POJIBI0 B MACCOBBIX SIBICHHUSX
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YMeHue BbIOUpPATh MOAXOAAIMN M3YYEHHBIH METOJ ISl peIleHHs 3aa4yH, IPUBOAUTE PUMEPHI
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B IPHUPOAE M KU3HM, PACIO3HABATH NPOSABICHUE 3aKOHOB
MAaT€MAaTHUKU B UCKYCCTBC, OIIMCBIBATh OTACJIBHBIC BEIIAIOIIUECA PE3YJIbTAThl, ITIOJYYEHHBIC B XOIC
pPa3BUTUS MaTEMaTUKHA KAaK HayKH, NPUBOJAUTH IPHUMEPbl MATEMATHYECKUX OTKPBITUH U HX
ABTOPOB B OTE€UECTBEHHON U BCEMUPHOU UCTOPUHU

IHEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMbBIX HA OI'D 11O MATEMATHUKE

Kon  IIpoBepsieMblii 3JieMeHT cOJepsKaHUsI
1 | Yucna u BEIYUCICHUS
1.1 | Harypaubnble u nienble yncina. [Ipu3Haku AeTUMOCTH LENIbIX YUCENT
1.2 | OOBIKHOBEHHBIE U JIECITHYHBIEC APOOH, MPOIIEHTHI, 0ECKOHEUHBIE IEPHOANIECKUE TPOOH
1.3 | PanmonanpHble yncna. ApupmMeTHdecKkre onepauy ¢ pauuoHAIbHBIMU YUCIAMH
1.4 | [eiicTBuTenbHble Yncia. ApudMeTHUIECKUE OEePalluy ¢ ICHCTBUTEILHBIMU YU CIIAMU
1.5  TlpubnuxEHHBIC BHIYHUCICHS, IPABUIIA OKPYTIICHNUS, TPUKHJIKA M OIICHKA Pe3yJIbTaTa BEIYUCICHUN
2 | Anrebpandeckre BbIpaKECHUS
2.1 | bykBeHHbIe BbIpakeHU (BBIPAKEHUS C TIEPEMEHHBIMHU)
2.2 | Crenens c¢ 1ensM nokasareneM. CTEneHb ¢ palroHaIbHBIM NoKa3areneM. CBONCTBa CTENIEHU
2.3 | MHorousieHsl
2.4 | Anrebpandeckas ApoOb
25 ApudmeTnuecKkuil KOpeHb HATypalbHOW cTereHu. [leiicTBUs ¢ apuMETHYEeCKUMH KOPHSIMH HaTypaibHOU
CTETEeH!
3 | YpaBHEHUS U HEPABEHCTBA
3.1 | Lensie u qpoOHO-paniioHaIbHbIe ypaBHEHUS. CHCTEMBI X COBOKYITHOCTH YPaBHEHUH
3.2  llenble u TpoOHO-palMOHANIbHBIE HepaBeHCTBAa. CUCTEMBI 1 COBOKYITHOCTH HEPABEHCTB
3.3 | Pemenne TeKCTOBBIX 3a74a4
4 | YwucrioBble MOCIEA0BATENbHOCTH
4.1  TlocmemoBaTeabHOCTH, CIIOCOORI 3a0aHMUs ITOCIEA0BATEILHOCTEH
4.2 | Apudmernueckas ¥ reoMeTpuuecKas nporpeccuu. PopMyia cJI0KHBIX MPOLEHTOB
5  ®ysKuuu
OyHKMs, crnocoOsl 3axanus yHkauu. I'paduk dynkunu. OOnacTb onpenesieHUss 1 MHOXKECTBO 3HAUEHHUH
5.1.  o¢ynkmun. Hymu ¢ysknmu. TIpoMexyTKH 3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKITHH.
MaxkcumyMmbl 1 MUHUMYMBI (yHKIIMU. Hanbonbiliee 1 HanMeHbliee 3HaYeHHe ()YHKIIMU Ha TIPOMEXKYTKE
6 KoopavHatsl Ha psSIMOM U MIJIOCKOCTH
6.1 = KoopauHaTHas mpsmast
6.2 | JlexkapTOBBI KOOPAMHATHI HA MIIOCKOCTH
7  T'eomerpus
7.1 Teomerpuueckue GUTypbl U UX CBOWCTBA
7.2 | TpeyroipHuK
7.3 | MHOTOYTOJLHUKH




7.4 | OKpyXHOCTb U KpyT
7.5 | 3MepeHne reoMeTpUIeCKUX BETNYNH
7.6 | BekTophl Ha TNIOCKOCTH
8 | BeposTHOCTh M CTaTUCTHKA
8.1 | OnwmcarenpHasi CTATUCTHKA
8.2 | BepositHOCTB
8.3 | KomOunaTopuka
8.4 | MHoxecTBa
8.5 | I'padnr
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